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HOACHUTEJIBHAA 3AIINCKA
|. Ilnanupyembie pe3yJabTaTbhl 0CBOCHHS Kypca ajareopsol

1.1.  JInyHOCTHBIE Pe3yIbTAThl OCBOCHHS COAEPKAHUA Kypca ajaredpsl.
['0TOBHOCTH U CIOCOOHOCTH 00YUYAIOIINXCS K CAMOPA3BUTHUIO U CAaMOOOPA30BAHUIO
Ha OCHOBE MOTHMBAallUM K OOYYEHHIO W TMO3HAHHUIO; TOTOBHOCTH M CHOCOOHOCTH
OCO3HAHHOMY BBIOOPY U TIOCTPOCHHUIO JajbHEWIEed WHIWBHUIYAJTbHOW TpPACKTOPUU
oOpa3zoBaHus Ha 0a3e OpPUEHTHUPOBKU B MHpe npodeccuii U TPodecCHOHATBHBIX
MIPEANIOYTEHNH, C YYETOM YCTOMYMBBIX IO3HABATEIBHBIX HHTEPECOB.
CdopMUPOBAaHHOCTb OTBETCTBEHHOTO OTHOIICHMSI K YYEHHIO; YBaXKUTEIBHOTO
OTHOLLUEHHUS K TPYly, HAJTUYHUE ONbITA YYACTUS B COLIMAIBHO 3HAYUMOM TPYJIE.
OcCHOBHBIE HaINpaBJICHUS BOCIIUTATEIBHOM €S TENBHOCTH:
1. I'paxxaHckoe BOCIIMTaHUE.
2. [larpmornueckoe  BocmuTaHue U (HOPMHUPOBAHHME  POCCUUCKOU
UJEHTUYHOCTH.
3. JlyxOBHOE€ M HpPABCTBEHHOE BOCIHUTAHHUE JI€TEM HAa OCHOBE POCCUICKHX
TPaAULMOHHBIX LIECHHOCTEH.
4. TlpmobOmenue Jperel K KyJIbTypHOMY Hacleauio (DcTeThuueckoe
BOCITUTAHHE).
5. Ilonmynspusanus HaydyHblXx 3HaHMi cpenu nered (LleHHocTHM HaydHOTO
MO3HAHUA).
6. Dusnueckoe BOCMUTAHUE U (HOPMHUPOBAHUE KYIbTYPHI 3I0POBbSI.
TpynoBoe BocniuTanue nmpodeccruoHaaIbHOe CaMOOIIPEeIICHUE.
8. OKOJIOTMYECKOE BOCITUTAHHE.

1.2. MertanpeaMeTHbIe pe3yabTATHI OCBOEHUS COIEPKAHUA Kypca ajaredopbl.

YcnoBuem GopMHUPOBAHUS MEXKIPEAMETHBIX TMOHATHH, HAIpUMeEp TaKHX Kak
cuctema, (paxT, 3aKOHOMEpPHOCTh, (HEHOMEH, aHalu3, CUHTE3 SBISETCS OBJAJCHUE
OoOy4YaromMMHCS OCHOBAMH YWTATEIbCKOW KOMIETEHIIMH, MPUOOPETEHHE HABBIKOB
paboThI ¢ nHpOpMaIEeH, ydacTHe B IIPOCKTHOH JEATEIBHOCTH.

[Ipu w3yueHun y4eOHBIX MPEAMETOB OOydYaIONMIUECS YCOBEPIICHCTBYIOT
MpUOOPETEHHBIEC HA TIEPBOM YPOBHE HABBIKH PadoThl ¢ HHGOpMaIueil 1 OMOTHAT UX.
Onu cMoryt paboTaTh C TEKCTaMHu, MPeoOpa3oBbIBAaTh W HHTEPIPETHPOBATH
coJiep KaIyocs B HUX HH(OOPMAITUIO, B TOM YHUCTIE:

* CHCTEeMAaTU3UpPOBATh,  COMOCTABIATH,  AHAJU3UPOBATh,  0000mATE |
WHTEPIPETUPOBATh HH(POPMAIIUIO, COACPKANIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX
00BbEKTaX;

* BBIJICJIATh TJIABHYIO W M30BITOUYHYIO HWH(GOPMAIHMIO, BBITIOJHSATH CMBICIOBOE
CBEPTHIBAHKE BBIJICICHHBIX (PAKTOB, MBICJICH; MPEACTABIATh MHOOPMAIIUIO B CXKATON
cJIoBecHOU (hopme (B BHJIC IJIaHA WIIM T€3MCOB) U B HATJISATHO-CUMBOJIHUECKOU popme (B
BUje TaOmuI, rpadUYecKUX CXeM W JuarpaMm, KapT MOHATHA — KOHIENTYaJIbHBIX
JUarpaMM, OMOPHBIX KOHCIIEKTOB);

* 3aTIOJTHATH U JIOTIOJHSTH TAOJIHUIIBI, CXEMBI, THArPaMMBbI, TEKCTHI.

B xoxe m3ydeHus Bcex y4eOHBIX MPEIMETOB O0ydaromuecs MPUOOPETYT OMbIT
NMPOEKTHOM [1eATeJbHOCTH KaKk 0co00i (opmbl yuyeOHOU padOThl, CIOCOOCTBYIONIIEH



BOCIIUTAHUIO CaMOCTOSITENIBHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIICHUIO
MOTHBALUU U 3(PPEKTUBHOCTU YUEOHOU AEATENBHOCTH; B XOJE peaanu3aluyd UCXOJHOTO
3aMpICJIa Ha TPAKTHYECKOM YPOBHE OBJIA/ICIOT YMEHNEM BBIOMPATH aICKBAaTHBIE CTOSIIIEH
3aja4ye CpeCTBa, IPUHUMATD PEIICHHS, B TOM YHCJIE U B CUTyallUsIX HEOMPEACTEHHOCTH.
OHu noxyyaT BO3MOKHOCTb Pa3BUTh CIOCOOHOCTb K pa3pab0TKe HECKOJIbKUX BApUAHTOB
pellleHnH, K MONCKY HECTaHIAPTHBIX PEUISHUH, MOUCKY M OCYIIECTBICHUIO Hanboiee
MIPUEMIIEMOTO PEIICHUS.

PeryastuBusbie YY /|

YMeHune caMoCTOsATENBHO ONPEAEISITh eI 00yUeHUs!, CTaBUTh U (POPMYJIUPOBATH
HOBEBIE 33]1a4H B yueOe U M03HABATEeILHON AEITETbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI
CBOCH MO3HABATENbHOM eATeTbHOCTH. OOyUYaIONTHIICS CMOXKET:

® aHAJIM3HUPOBATH CYIIECTBYIOUIME W TUTAHUPOBATH Oyaymiue oOpa3oBaTeNIbHBIC
pe3yabTaThl;

e WICHTU(MUIIMPOBATH COOCTBEHHBIE TMPOOJIEMBI UM  ONPEICNIATH TIABHYIO
npoOeMy;

e BBIIBUTaTh BEPCHH pEUICHHWs MNpoOJieMbl, (OPMYyITUPOBATH THIOTE3HI,
NPEIBOCXUIIATh KOHECYHBIN pe3yibTarT;

e CTaBUTh II€Nb JCATCILHOCTH Ha OCHOBE OIpPEIEICHHONH TpoOJIeMbl W
CYIIECTBYIOIUX BO3MOKHOCTEH;

e (opmynupoBaTh yueOHbIE 3aJjaUM KaK IIaru JOCTHXKEHUS MOCTABICHHOW EIH
NESITENbHOCTH;

e 00OCHOBBIBATh 1I€JIEBbIE OPUEHTUPHI M MPUOPUTETHI CCHUIKAMHU Ha LIEHHOCTH,
yKa3blBasg 1 00OCHOBBIBAs JIOTUYECKYIO MOCJIEI0BATEIHLHOCTD 111AT0B.

YMeHre caMOCTOSATEIbHO IJIAHUPOBATH MYTH JOCTHXKEHUS IIeNield, B TOM 4YHCIIe
albTEpPHATUBHBIC, OCO3HAHHO BHIOMpaTh HambOosiee A(PPEeKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX M TI03HABATEIbHBIX 3aa4. OOyJatOmMIACsI CMOXKET:

e OMpENENsaTh HEOOXOAWMBbIC NEUCTBHE(s) B COOTBETCTBUU C YYEOHOU W
MO03HABATEIBLHOM 3a7]a4€il U COCTABIISITH AJITOPUTM UX BBITTOJTHEHUS;

e 00OCHOBBIBATH M OCYIIECTBIISITH BBIOOp Hambosee 3(PpGEeKTUBHBIX CIOCOOOB
penieHus y4eOHbIX U MO3HABATEIBHBIX 33]1a4;

® ONpeNeNsATh/HAX0IUTh, B TOM YHWCJIE U3 TPEJIOKEHHBIX BAPUAHTOB, YCIOBHS
JUTSI BBITIOJTHEHMS Y4eOHOW 1 TTO3HABATEILHOMN 3a/1a4H;

ITo3naBaTesbHBIE YY ]|

YMeHue ornpenensTh NOHITHSA, CO3aBaTh 0000IIEHNUs], yCTaHABINBATh AHAJIOTHH,
KJacCu(UIMPOBATh, CaMOCTOSTEIBHO BBHIOMPATh OCHOBAHHMS W KPUTEPUH IS
KJaccu(uKaIuy, yCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE
paccyXJeHue, yMO3aKioueHue (MHAYKTUBHOE, NEAYKTUBHOE, TI0 aHAJIOTUH) U JeNaTh
BbIBOJIbI. OOYUaIOIIHNIICS CMOKET:

® BBIICNATH OONIMIA MPU3HAK BYX WM HECKOJBKHX MPEAMETOB WA SBICHUHN U

OOBSICHAITH UX CXOACTBO;

® CTPOHTH PaCCYXJACHHUE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSIM

Y OT YaCTHBIX SIBJICHUH K OOIINM 3aKOHOMEPHOCTSIM;
e CTPOHTH pPacCyXJICHHE HAa OCHOBE CPAaBHEHHMS MPEIMETOB U SIBIICHUH, BBIACISASA
IIpU ATOM OOIIKE NMPU3HAKH;



e HU3JaraTh MOJYYEHHYIO HWH(OPMAIUIO, HWHTEPIPETUPYS €€ B KOHTEKCTE

pelaeMon 3ajauu;

e JleNaTh BBIBOJ HA OCHOBE KPUTHMYECKOTO aHalu3a pa3HbIX TOYEK 3PEHMS,
MOATBEPXAAaTh  BBIBOJ ~ COOCTBEHHOM  apryMeHTauuMend WIH  CaMOCTOSITEIbHO
MOJIYYEHHBIMU JJTAHHBIMH.

YMeHue co3naBath, IPUMEHATh U IPEOOPA30BLIBATH 3HAKU U CUMBOJIbI, MOJIENU U

CXEMBbI JIJIs pelIeHHs y4eOHbIX U MO3HaBaTEIbHBIX 3a7a4. O0yJaromuics CMOXKET:

e 0003HAaYaTh CUMBOJIOM U 3HAKOM IPEIMET W/UJIH SIBJICHUE;

e CTPOUTH MOJICNIb/CXEMY Ha OCHOBE YCJIOBUM 3a/1a4u U/UITK CIIOCO0a ee PEIlCHHUS;

e CTPOUTH CXEMY, aJTOPUTM JCHCTBHUS, HCHPABIATH WM BOCCTAHABIMBATH
HEU3BECTHBIN paHee aJrOPUTM Ha OCHOBE UMEIOLIErocs 3HaHUs 00 00bEKTe, K KOTOPOMY
NPUMEHSIETCS aITOPUTM;

® CTPOUTH JOKA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOIO;

e AHAJIM3UPOBATH/pedIeKCUPOBATh OMBIT Pa3zpabOTKU W peaju3aluud y4yeOHOTro
POEKTa, UCCIEAOBAHUS (TEOPETUYECKOT0, IMIUPUUECKOr0) HA OCHOBE MPEAJIOKEHHON
npoOJIEMHOW CHUTyallud, TMOCTABICHHOW WLEIW W/WIM 3aJaHHBIX KPUTEPHEB OIECHKU
pOJyKTa/pe3ynbTara.

KommyHukaTuBubie YV /|
YMeHure opraiu3oBbIBaTh Y4eOHOE COTPYITHUUECTBO U COBMECTHYIO I€ITEIbHOCTh

C YYUTEJIEM U CBEPCTHUKAMHU; paboTaTh MHIWBUIYAJIbLHO U B TPYIIE: HAXOIUTh O0IIee
pelieHre W paspemarbh KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHUS TMO3UIMKA W ydeTa
UHTEpPECOB; (OpMYIUpPOBaTh, AapPryMEHTUPOBATh M OTCTaWBaTh CBOE MHEHHUE.
OOyuaronuics cMOXKeT:

— OIPEIEATh BO3MOXKHBIE POJIU B COBMECTHOM JAESATEIBLHOCTH;

— UIpaTh ONPEAEICHHYIO POJIb B COBMECTHOU JIESITENBHOCTH;

— MPUHUMATDH MO3UIUI0 COOECeTHNKA, TIOHUMAsl TO3UIIUIO JIPYToro, pa3inyaTh B
€ro peuyu: MHEHHE (TOUYKY 3pEHHs), JI0KA3aTeIbCTBO (APryMEHTHI), (PaKThI; THIIOTE3HI,
aKCHUOMBbI, TEOPHHU;

— ONpEeAeNATh CBOU JCUCTBHUS W JEUCTBUS MapTHEPA, KOTOPhIE CIIOCOOCTBOBAIU
WJIU TIPENSTCTBOBAIN MPOJYKTUBHON KOMMYHUKAIINH;

— CTPOWTH MO3UTHBHBIC OTHONICHHS B Tpollecce y4yeOHOW W TMO3HABATEIBbHOU
NEeATEIbHOCTH;

— KOPPEKTHO Y apryMEHTUPOBAHHO OTCTANBATh CBOIO TOUKY 3PEHMS, B IUCKYCCUU
YMETh BBIJBUTATh KOHTPAPTYMEHTHI, TepeppasupoBaTh CBOIO MbBICTL (BIaJcHUE
MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCHUTBhCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MpY3HABAaTh OMIMOOYHOCTh CBOET0 MHEHHMS (€CIIM OHO TaKOBO) U KOPPEKTHUPOBATH €r0;

— TpejyIarath albTEPHATHBHOE PEIICHUE B KOH(MIMKTHON CUTYaINU;

— BBIJICJATH OONIYIO TOYKY 3PEHUS B TUCKYCCHUU;

— JIOTOBapUBaThCs O MPaBHIIaX U BOMpPOcax g OOCYX IEHUS B COOTBETCTBUU C
MOCTaBJIEHHOW MEpe TPYIION 3a/1auei;

— OpraHu30BBIBaTh YU€OHOE B3aUMOJICUCTBHUE B IPYIIIie (OMpeaesTh O0IIUE eI,
pacrpenensTh poJiv, JOrOBApUBATHCA JIPYT € IPYTrOM U T. 1.);



- YCTPaHATh B paMKaXx JAMAJIOra pa3pbIBbl B KOMMYHUKALIUH, OOYCIOBICHHbBIE
HEMTOHUMAHUEM/HENIPUSATUEM CO CTOPOHBI coOeceaHMKa 3aaaud, (OpMBI WU
COJEpKaHUs AUAJIOTa.

— OOyuaronuics CMOXKeT:

— 1eJIeHANPaBJIEHHO UCKATh U UCIIOJIb30BaTh HH(OPMAIIMOHHBIE PECYPCHI,
HE0OXOIUMBIE JIJIsl peIIeHHs Y4eOHbIX U MPAKTUYECKUX 3a1a4 ¢ nomoibto cpeacts UKT;

— UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH (BKJIIOYasi BEIOOP aIeKBAaTHBIX
3a/laye MHCTPYMEHTAJIbHBIX MPOrPaMMHO-AIMAPATHBIX CPEJICTB W CEPBUCOB) IS
perieHuss UHPOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX y4€OHBIX 3a/ad, B TOM YHCIIE:
BBIUMCJICHUE, HAIlKMCaHWE TMHCEeM, COYMHEHUH, JOKIanoB, pedepaToB, CO3JAaHUE
IIpE3EHTalUN U Jp.

1.3. IlpeaMeTHBIE pe3yIbTATHI OCBOCHHS Y4eOHOr0 Kypca ajaredpsbl

7 kiace

Y4YeHUuK HayYHuTCH:

DJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

- omepupoBaTh Ha 0A30BOM YPOBHE MOHSATUSAMHU: ONIPeieNieHUue, akcuoma, Teopema,
JI0KA3aTeNIbCTBO;

- TOPUBOAUTH MPUMEPBI W KOHTPIPUMEPBI A IOATBEPKACHUS CBOUX
BBICKA3bIBAHM.

B noBceHeBHOM KU3HU M IIPU U3YYEHHUHU APYITUX NIPeIMETOB:

* HCII0JIb30BaTh Ipa)uuecKoe MpeCTaBICHUE MHOXKECTB U1 OIIMCAHUS PEATIbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELLIEHUH 3a7a4 JPYyTUX Y4eOHbIX IPEIMETOB.

Yucaa

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHITHSMH: HATYypaJIbHOE YHCIIO, IIEJIOe
YHUCJI0, OOBIKHOBEHHAS APOO0B, JeCATUYHAS IpOOh, CMEIIaHHAs IPOOb;

- HCIOJIb30BaTh CBOWMCTBAa YHCEJ W TpaBWjia JICMCTBUM NPU BBINOJIHCHUHU
BBIYMCJICHUM;

- HCIIOJIB30BaTh MPHU3HAKK JAeauMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUHU
BBIYMCIICHUHN U PEILICHUU HECJIOKHBIX 3a/1aY;

B noBce1HeBHOM KM3HHU U NIPU U3yYEeHHUHU IPYTUX NPeIMETOB:

- OLICHUBATh PE3YyJIbTaThl BHIYMCICHUHN MIPU PEILICHUHU MMPAKTUUECKUX 3a/aY;

- BBITIOJIHATh CPABHEHUE YHCEJI B pEaIbHBIX CUTYaALIUSX;

ToxkaecTBeHHBbIE IPE00PaA30BAHUA

- BeInoHATH HECTOXKHBIE TPEOOPA30BAHUS IS BEIYMCIICHUS 3HAYCHUN YUCIOBBIX
BBIPAKCHHU I, COJIEpIKAIIINX CTETICHU C HATypaJbHBIM MOKa3aTeIeM;

- BBIMOJHATh HECJOXHBIE TPeoOpa3oBaHUs IENBIX BBIPAXKEHUM: pPACKpPHIBATh
CKOOKH, IPUBOJINTH TIOJIOOHBIC ClIaracMbic;

- UCIIOJIb30BaTh (POPMYJIBI COKPAILIEHHOTO YMHOXEHHUS (KBaJApaT CyMMBbI, KBajpaT
Pa3HOCTH, PA3HOCTh KBAAPATOB) JJIsl YIPOILEHHS BEIYUCICHUI 3HAUCHUI BbIPAKECHUH.

YpaBHeHUSI U HEPAaBEeHCTBA

- OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMH: PABEHCTBO, YHCJIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YPAaBHEHUsI, PEIIICHUE YPABHEHUSI;



- POBEPATH CHPABEAJIMBOCTH YUCIOBBIX PABEHCTB;

- penaTh CUCTEMbI HECJIOKHBIX IMHEHHBIX YPaBHEHUI;

- IPOBEPSATD, SIBISETCA JIM JAHHOE YUCJIO PEIICHUEM YpaBHEHUS,

- n300paXkaTh PEIICHNs] HEPABEHCTB U UX CUCTEM Ha YUCIOBOM MPSIMOM.

B noBceaHeBHOM KU3HU M NIPU U3YYEHHUHU JPYTUX MPeIMETOB:

-COCTaBJISITh U PEIIaTh JIMHEHHBIC YPABHEHUS MPU PEIICHUU 3a/1a4, BOSHUKAIOITUX
B JIPYTUX y4E€OHBIX MpPeAMETaX.

DyHKUUHA

- HaxoauTk 3HaueHue QyHKIUU 0 3aITaHHOMY 3HAYCHHUIO apTyMEHTa;

HAXOJIUTh 3HAUYEHUE apTyMEHTA 10 3aJJaHHOMY 3HaUY€HUIO (DYHKIIUU B HECJIOKHBIX
CUTYaIUsX;

- ONpPENENATh MOJIOKEHUE TOYKU 10 €€ KOOpJAMHATaM, KOOPJAMHATHI TOUYKHU IO €e
MOJIO)KEHUIO Ha KOOPAMHATHOM MJIOCKOCTH;

- CTPOUTH rpauK JTUHEHHON PYHKIUU;

- TIPOBEPSATH, SBIACTCS JIM JAaHHBIM rpaduk rpadukoM 3aJaHHON (YHKIIUH
JIMHEHHOM;

- OompenensTh NpUOTMKEHHbIC 3HAYCHUS KOOPJMHAT TOYKH IEepeCceUCHUs
rpadukoB ¢ yHKIIHA.

B noBceaHeBHOM KU3HU M NIPU U3YUYEHUHU PYTUX NMPeIMETOB:

* ICTIOJI30BaTh CBOMCTBA JTMHEWHOU (PYHKIHMH U €€ Tpauk Mpu perieHuun 3aad
U3 IPYTUX y4eOHBIX MPEAMETOB

TexcToBBIE 3a7aYH

- Pemrath HecllOKHBIE CIOKETHBIC 3aJ]a4H PA3HBIX TUIIOB HA BCE apu(METUUECKUE
JICUCTBUS;

- CTPOHUTH MOJIENb YCIOBUS 3ajadydl (B BUIE TaOJMIIBI, CXEMbl, PUCYHKa WIJIH
yYpaBHEHHMsI), B KOTOPOH [laHbl 3HAYCHHs JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIIHMYHWH, C
IEJIbIO TIOMCKA PEIICHUS 3a/1a4K;

- OCYHIIECTBJISITH CIMOCOO TOMCKA PEIIeHUs 3aJadyd, B KOTOPOM pPacCyXICHHUE
CTPOUTCS OT YCJIOBUS K TpeOOBAHUIO UK OT TPeOOBaHMS K YCIOBHIO;

- COCTABJIAITH TUIaH PEIICHHUS 3a]1a4H;

- BBIJIETISATD ATalbl PEUICHUS 3aa4H;

- UHTEPHPETUPOBATh BBIYMCIUTEIbHBIE pE3YyJIbTaThl B 3a/laue, MCCIEI0BAThH
MOJIyYEHHOE PEIICHUE 3a/1a4H;

- 3HaTh PA3JIM4YUE CKOPOCTEH OOBEKTa B CTOAYEU BOJE, MPOTHB TEUEHHUSA U IO
TEYEHUIO PEKHU;

- pelmaTh 3a/1a4d Ha HaXO0XKJEHHUE YaCTH YUCIIa U YUClia 0 ero 4acTH;

- HAXOJIUTh MPOLIEHT OT YKUCJIA, YUCIJIO MO MPOLEHTY OT HETO, HAXOAUTH MIPOLIEHTHOE
CHUYKEHUE WM MPOIEHTHOE MOBHIIIEHNUE BEJIMYHUHBIL;

- pelaTh HECIOKHBIE JIOTUYECKUE 3a]]a4l METOJAOM PACCYXKICHUM.

B noBce1HeBHOM KU3HU U NIPU U3YYEHUHU APYTUX MPeIMETOB:

e BBIIBUTATh TUIIOTE3bl O BO3MOXKHBIX MPEACIbHBIX 3HAUYCHUAX UCKOMBIX B 3aJ]1a4e
BEJIMYUH (Je1aTh TPUKUJIKY ).

Y4eHNK MOJIy4YUT BO3MOXKHOCTh HAYYUTHCS :
Yucaa



Onepupogamv NOHAMUAMU: MHONCECNEO HAMYPAIbHLIX YUCEN, MHONCECMBO
Yenvlx yucesl, 2eoMempuiecKas uHmepnpemayusi HamypaibHblX, Yeabix,

NOHUMAMb U 0OBACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCAA,

8BINOJIHAMb BbIYUCLCHUS, 8 MOM YUCTIE C UCNOTIb30BAHUEM NPUEMOE PAYUOHATLHBIX
8bIYUCTICHULL,

naxooums HO/[ u HOK uucen u ucnonvzoeamo ux npu peuieHuu 3a0au.

B noBce1HeBHOM KM3HU M TP U3yYeHHUH APYTUX MPeIMETOB

NPUMEHAMb NPABUNA NPUOTIUNCEHHBIX BbIYUCIEHUL NPU peuleHuu NPpaKmudecKux
3a0a4 u peuteHuU 3a0ay Opyaux y4eonvix npeomMemos;

cOCmasnamy U OYeHUBamsv YUCI0BbIE GbIPANCEHUS NPU peuleHUU NPAKMUYeCcKUx
3a0a4 u 3a0ay u3 Opyeux y4eOHulX npeomemos,

3anuceiams U OKPY2IAMb  YUCIOBble 3HAYEHUS DeqalbHblX  BelUYUH  C
UCNONIL30BAHUEM DAZHBIX CUCIEM U3MEPEHUSL.

ToxkaecTBeHHBIE PE0OPa3OBAHMS

Onepupogamv noOHAMUAMU CIMENeHU C HAMYPAIbHLIM NOKA3amesiem,

8bINOIHAMb NPEO0OPA308AHUS UYENbIX BbIPANMCEHUN. OelcmBUs ¢ O0OHOYIEeHAMU
(cnooicenue, @vluUmMaHUue, YMHOJICEHUe), OeUcmeus ¢ MHO20UIeHAMU (CILoJCeHuUe,
8bIYUMAHUE, YMHONCEHUE),

BBINOJIHAMY PA3NIONCEHUE MHOSOYNEHO8 HA MHONMCUMENU OOHUM U3 CHnocoDO08:
8blHECEHUe 34 CKOOKY, 2pYNNUpo8Kd, UCHONb308aHUEe QOPMYT  COKPAUIeHHO20
VMHOIHCEHUSL,

8b10eNAMb KAOpam CyMMbl U pA3HOCMU OOHOYNEHO8;

8bINOIHAMb NPE0OPA308AHUS BLIPANCEHU, COOEPHCAUJUX MOOYTb.

YpaBHeHUs U HEPABEHCTBA

Onepupogamv noHAMUAMU: YpPAGHeHUe, KOPEeHb VYPABHEeHUs, PAGHOCUTIbHbIE
ypaeHeHus, 001acme onpeoeienus: YPasHeHUs, CUcmemsl YPagHeHUll,

peuiams JuHeliHble YPAGHeHUsl U YPABHEeHUs, CB00UMbLe K JUHEUHbIM ¢ NOMOWbIO
ModHCOeCMBEeHHbIX NPeoOPA308aHUI;

peulams JuHeliHble YPAGHEeHUs C Napamempamu;

peulanms HeCl0NHCHble CUCTEeMbl TUHEUHbIX YPAGHEHUN ¢ Napamempamu,

B noBceqHeBHOI KU3HU U IPHU U3YYEHUH JAPYTUX NPEIMETOB:

- COCMABIAmMs U peulams JuHeliHble YPAGHEeHUs, YPAGHEeHUs, CUCTeMbl TUHEUHbIX
VPAaHeHUll npu peuleHuu 3a0ay Opyeux y4eonvix npeomemos;

- yMemb UHMePNpemupo8anms NOJLy4YeHHbL NPU PeuleHuU YPaeHeHUsl, HePABeHCmEd
WU cucmemsvl pe3yibmam 6 KOHmeKcme 3a0aHHOU PealbHOU CUMYayuu Uil nPUKIaoHoll
3a0ayu

DyHKIUA

Onepupogamv NOHAMUAMU. (DYHKYUOHANbHASL 3ABUCUMOCMb, QVHKYUS, 2paApuK
@yHKYUU, Ccnocobbl 3a0aHus QYHKYUU, apeymewm u 3HayeHue @yHKyuu, oobaacmo
onpeoenenuss U MHONCeCMB0 3HAYEHUN @OYHKYUuU, HYyIu QYHKYUU, HnpoMelCymKu
3HAKONOCMOSIHCMBA,

cmpoums epaguxu aunetinoi, Y =X

coCmasnamy YpasHeHusi NPAMOU no 3a0aHHbIM YCIOBUAM: NPOX0Ooauell yepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX00AWell Yepe3 OaHHYI0 MOYK) U NapaleabHOl
OAHHOUL NPAMOLL;



uccnedosamos YYHKYUI no ee epagpuxy,

B noBceqHeBHOM KM3HU M TP U3yYeHHUH APYTUX MPeIMETOB

ULIFIOCMPUPOBAMb C NOMOWbIO 2PAPUKA PEabHYIO 3A8UCUMOCTNb UTU NPOYECC NO
UX XapaKmepucmuxkam,

TexkcTOBBIE 3a/1a4YH

Pewamv npocmule u cnooxcuvle 3a0auu pasHvlx mMunos, a makdice 3a0ayu
NOBbIUEHHOU MPYOHOCTU,

UCNONIL308AMb PA3HbLE KPAMKUE 3ANUCU KAK MOOeTU MEKCMO8 CLONCHBIX 3a0ay Oisl
NOCMPOEHUSL NOUCKOBOU CXeMbl U peuleHUs. 3a0ay;

Pasauuams Mooeib meKcma u Mooeilb peutetusi 3a0ayi, KOHCMpyupo8ams K 0OHOLL
MOOeNU peuleHust HeCI0NCHOU 3a0adu pasHble MOOeIU MeKCma 3a0ayu;

3HAMb U NPUMEHAMb 00a Cnocoba Noucka peuieHus 3aoad (om mpebosanus K
VCI0BUIO U OM YCI08USL K MPeboBaAHUIO);

MOOeUPO8aAms PAcCyHCOeHUs: NPU NOUCKe pPeuleHUs 3a0a4 ¢ NoMowblo epag-
cxemol;

8bl0€/IsIMb IMANbL PeUeHUs 3a0ayU U CO0ePIHCAHUE KAAHCO020 IManda;

AHAUZUPOBAMb 3AMPYOHEHUs. NPU PeueHUl 3a0ay;

8bINOJIHANb pasiuyHvle npeodpazosans npeoloNHCeHHOU 3a0a4u,
KOHCMPYUpO8ams HO8ble 3a0ayu U3 OAHHOU, 8 MOM YUcie oopammbie;

UHMEPNPemuposams BblYUCIUMEIbHbIE Pe3YIbmamsl 6 3adaue, UCCIe008aNb
NOJNYy4YeHHOe peulenue 3a0a4u;

AHATUBUPOBAMb  BCEBO3MONCHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL OBYX
00beKMO8 U UBMEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM O8UNCEHUU (CKOPOCHb,
8peMs, paccmosiHue) npu peueHuu 3a0ay Ha 08udceHue 08yx 00beKmos KaK 8 0OHOM,
Max u 8 NPOMUBONOJIONCHBIX HANPABTICHUSIX,

UCCTIe008aANMb 8CEBOIMOICHBIE CUMYAUUU NPU PeuleHuU 3a0ay HA 08UdCeHUue No
peKe, paccmampueams pazHvle CUCHeEMbl OMcuema;

pewams pazHooOpaszHvle 3a0adu «HA YaACmuy,

pewams U 000CHOBbLIBAMb C80€ peulerue 3a0ay (8bl0eIsimb MAMEeMAMUYEcKyio
OCHOBY) HA HAXOJNCOEHUe YACMU YUCAA U YUCAA NO €20 YACMU HA OCHO8e KOHKPEemHO20
cMbleaa Opoou,

pewams  3a0a4u  HA NPOYEHMbI, 6 MOM HUCAe, CIONCHbIE NPOYEHMDbL C
000CHOBaNUEM, UCNOIL3YSL PA3HLIE CROCODDL;

peuamos jro2uyecKue 3a0a4u pa3HblMu CROCoOamu, 8 mom Yucie, ¢ 08ymMs O10KaMU
U ¢ mpemsi 6I0KaAMU OAHHBIX C NOMOUBIO MAOIUY;

o6naodems OCHOBHLIMU —~ Memooamu  peuleHus CIOJCEMHbIX  3a0aY.
apugmemuueckutl,  aneebpauveckuill, nepeboOp  BAPUAHMOS,  2eOMempudecKull,
epaghuueckuil, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceHeBHOM KU3HU U MIPH U3YYEHUH APYTHX MPeAMETOB:

pewams 3a0auu HA O0B8UdICEHUEe NO peKe, DPACCMAMPUBAs pAasHble CUCHeMbl
omcuyema.

CraTHCTHKA H TeOpHsl BepPOSITHOCTEl
Onepuposamv NOHAMUAMU. CMOAOYUAMbBlE U KpY2osble Ouazpammvl, maoauysl
OaHHbIX, cpedHee apupmemuyeckoe, meouara, Haubovulee U HAUMEHbULee 3HAYEHUS



8b100pKU, pasmax 6vlOOpPKU, OUCnepcus U CMAaHoapmHoe OMKIOHEHUe, CAYYalHas
UBMEHYUBOCMNb,

B noBceHeBHOIM KU3HU M NIPU U3YYEHUHU APYTUX NMPeAMETOB:

useneKams,  UHMEPNpemuposams U  Npeobpazosvléamv  UHDOPMAYUIO,
npeocmasieHHy0 8 madIuyax, Ha OUaAspammax, 2pagurkax, Ompaxcarowyro ceouUcmea u
XapakmepucmuKku peaibHblX NPoyeccos8 U A61eHU,

8 kiace

Y4YeHUuK HayYHuTCH:

DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYECKOMN JIOTUKH

- OnepupoBaTh Ha 6a30BOM YPOBHE MOHSATUSMU: MHOKECTBO, 3JIEMEHT MHOYKECTBA,
NOJIMHOKECTBO, IPUHAAJIEKHOCTD;

- 3aJ1aBaTh MHOKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

- HaxXoAWTh IMepecedyeHue, OOBEAUHEHUE, IMOAMHOXKECTBO B MPOCTEHIINX
CUTyalusX.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

¢ CTIOJIB30BaTh IPaPUUECKOE MPECTABICHIE MHOKECTB JIsl OMIUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a7a4 JIPYTUX YYEOHBIX MPEIMETOB.

Yucaa

- OmnepupoBaTh Ha 0a30BOM YpPOBHE TOHATHSMH: PAIMOHAIBHOE YHCIIO,
apudMeTHUCCKUN KBaJpaTHBIN KOPEHB;

- HCTOJIb30BaTh CBOMCTBAa YMCEI W MpaBWIa JEUCTBUM NPH BBIIIOJIHEHUHU
BBIUMCJICHUM;

- BBIMIOJIHAITh OKPYTJICHUE PAIMOHAIBHBIX YMCEN B COOTBETCTBUU C MPABUIIAMU;

- OLICHUBATh 3HAYEHUE KBAJPATHOI'O KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0 YKCIa;

- paco3HaBaTh PAIMOHATIBHBIE U UPPALMOHAIBHBIC YUCIIA;

- CpPaBHUBATh YHCIIA.

B noBcexHeBHOI KM3HU M MIPHU U3YUYEHHH APYTUX MPeIMETOB:

e OLICHMBATh PE3YyJIbTATHl BHIYUCICHUHN MPU PEIICHUHN MPAKTUYECKUX 3a7a4;

¢ BBITIOJIHATH CPABHCHHC YHCCJI B PCAJIBHBIX CUTYAllUAX;

 COCTAaBJIATh YMCJIOBBIC BBIPAXKECHUS NIPU PELICHUM MPAKTUYECKUX 3a]a4 U 3a]a4
U3 IPYTUX YYEOHBIX IPEAMETOB.

ToxkaecTBeHHbIE IPe00Pa30BaHMS

- BoINonHATH HECIOXKHBIE TPe0Opa30BaHuUs JIJIsl BHIYMCICHUS 3HAUEHUI YHCIIOBBIX
BBIPAYKEHU I, COJICPKAIINX CTETIEHU C LIEBIM OTPULIATEIIBHBIM [TOKA3aTEIEM;

- BBITIOJHATH HECJIOXKHBIE TMPeoOpa3oBaHMs JIPOOHO-IMHEWHBIX BBIPAKCHUN U
BBIPAKCHUH C KBAJIPATHBIMU KOPHSIMH.

B noBceHEeBHOM KM3HHU U NIPU U3YYEHHUHU APYTUX NpPeIMeTOB:

e IOHUMATh CMBICII 3aIMCH YUCJIA B CTAHJAPTHOM BUJIE;

e OIICPUPOBATH HA 0a30BOM YPOBHC INIOHATUCM «CTaHAAPTHAA 3alIMCh YUCIIa».

ypaBHeHI/Iﬂ H HEPaBCHCTBA



- OnepupoBath Ha 0A30BOM YPOBHE MOHSTUSIMU: PEIICHUE YPAaBHEHUS, YUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PELLICHUE HEPABEHCTBA,

- IPOBEPSTH CIIPABENJIMBOCTh YUCIOBBIX HEPABEHCTB;

- pelaTrh JIMHEWHBIE HEPABEHCTBA M HECJIOKHBIC HEPABEHCTBA, CBOIALIMECS K
JIMHEHUHBIM;

- pelmaTh CUCTEMBI HECIIOKHBIX JINHEWHBIX HEPABEHCTB;

- IPOBEPSITH, SIBJISIETCS JIM TAHHOE YUCJIO PEIICHUEM HEPABEHCTBA,

- pemaTh KBaJpaTHbIe ypaBHEHUs 10 (opMyIie KOpHEN KBaApaTHOTO YpaBHEHUS,

- U300paXkaTh pelIeHUs HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM MPSIMOIA.

DyHKUUMA

- HaxoauTk 3HaueHue QyHKIUU 110 3aJTaHHOMY 3HAYCHHUIO apTyMEHTa;

- HAXOJIUTh 3HAUCHHE aPTYMEHTA I10 33JJaHHOMY 3HAUYCHHIO ()YHKIIMH B HECTIOKHBIX
CUTYaLUSX;

- ONPEACNATh MOJIOKEHUE TOYKU MO €€ KOOpJUHATaM, KOOPAUHATHI TOYKU 1O €€
MOJIOKEHUIO HA KOOPJIUHATHOM MJIOCKOCTH;

- TIPOBEPSATH, SBIACTCS JM JaHHBIM rpaduk rpadukoM 3aJaHHON (YHKIIUH
KBaIPaTUYHON, OOPATHOU MPOMOPIIMOHATHHOCTH;

- OmpenensTh NpUOTMKEHHBIC 3HAYCHUS KOOPJMHAT TOYKH IEepPeCceUCHUs
rpadukoB ¢ yHKIIHA.

B nmoBce HeBHOM KM3HU U NIPU U3YUYEHUH APYTUX NMPeIMETOB:

¢ ICTIOJIB30BaTh I'Pa)KH peabHBIX MPOIECCOB U 3aBUCUMOCTEH JIJII OTIPEICIICHUS
HX CBOMCTB.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEM

- ImeTh mpecTaBieHne 0 CTAaTHCTUICCKUX XapaKTePUCTHKAX;

- pemiatb TPOCTEHIINE KOMOHWHATOPHBIC 3aJa4d METOJOM IMpPSMOTO |
OpPTaHMW30BaHHOTO Tepedopa;

- IPEJICTaBIISITh JAHHBIC B BUJIE TAOJHII, TUArpamMm, rpauKoB;

- YUTaTh MH(OOPMAIIHIO, MPEJICTABICHHYIO B BU/IC TAOJIMIIBI, AUATPAMMBI, TpadrKa;

- OIIPENIETISATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH YHUCIOBBIX HAOOPOB;

B noBceqHeBHOI KU3HU U IPH U3YYEHUH JAPYTUX NPEIMETOB:

¢ OIIEHNUBATh KOJWYECTBO BO3MOXKHBIX BAPHAHTOB METOIOM Iepedopa;

e CPABHUBATb OCHOBHBIC CTATHUCTHYCCKHC XAPAKTCPUCTHUKH, IIOJYUYCHHBLIC B
IIPpOLCCCC PpCUICHUA HpHKHaHHOﬁ 3aJa4u, U3YUYCHHA PCAJIBbHOI'O SABJICHUA.

TexkcToBBIE 3a/1aUH

- OCYHIECTBJISATH CIMOCOO TOMCKA pEHIeHUs] 3ajlaud, B KOTOPOM paCCYKJICHHUE
CTPOHUTCS OT YCJIOBHUS K TpeOOBAHUIO WIIM OT TPEOOBAHUS K YCIIOBHIO;

- COCTaBJIATH IIJIaH PELICHUS 3a7a4u;

- BBIJICJISATD dTAIbl PEIICHUS 3a/1a4H;

- HWHTEPIPETUPOBATH BBHIUYHUCIHUTEIbHBIE PE3ylbTaThl B 3ajade, HCCIIeI0BaTh
MOJyYeHHOE PEIICHHE 3a/1a4H;

- 3HaTh pa3JIU4YUe CKOPOCTEeH OOBEKTa B CTOSUEH BOJE, MPOTUB TEUCHHUS U IO
TEUCHHIO PEKU;
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- pemiath 3aJa4yd pa3HbBIX TUMNOB (Ha palbOTy, HAa NOKYNKH, HA JBUKEHUE),
CBS3BIBAIOIINX TPHU BEJIMYUHBI, BBIAEISATH 3TH BEJIMUYHUHBI M OTHOILICHUS MEXIY HUMU;

- HAXOJAUTh IPOLEHT OT YKMCJIA, YUCIIO O MPOLEHTY OT HEr0, HAXOAUTh MPOLEHTHOE
CHM)KEHHE WJIM MTPOLIEHTHOE NOBBILLIEHUE BETNYNHBL;

- pemaTh HECIOKHbIE JIOTHYECKUE 3a]1a4l METOJIOM PaCCYKICHUM.

B noBceqHeBHOM KM3HU M NIPU U3Yy4YEeHHUH JAPYTUX NPEeAMETOB:

¢ BBIJIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEAEIbHBIX 3HAUCHHUSIX UCKOMBIX B 3a]1a4e
BEJIMYUH (71e7aTh TPUKUJIKY ).

Y4YeHHK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

DJieMeHThbI TEOPUU MHOKECTB M MATEMATHUYECKOIi JJOTHKH

Onepuposamv NOHAMUAMU: ONpedeneHue, meopemd, aKCUuomd, MHONCeCmao,
XapaKkmepucmuKku  MHONCECMBd, JJeMeHm MHONCeCmed, nycmoe, KOHeyHoe U
bOecKOHeuHoe MHOMCeCMB0, NOOMHONCECMBO, NPUHAONEHCHOCb, BKIIIOUEHUE, PABEHCMBO
MHOHCECNE,

U300paANCAMb MHONCECMBA U OMHOULEHUE MHONCECTE C NOMOWbIO KpY208 Diiiepa,

onpeodensims  NPUHAONIEHCHOCMb  dJIeMEeHmMAa  MHOMCeCm8Y, 00beOUHeHUro U
nepeceuenur MHONCeCms,

3a0a6amMb MHONCECMBO C NOMOWBIO NEPEeYUCIEHUsL IIEeMEHMO8, CIA0BECHO20
OnucaHusi,

onepuposamv — NOHAMUAMU.  BbICKA3bIBAHUE, UCMUHHOCMbL U JONCHOCHb
8bICKA3LIBAHUS, OMPUYAHUE BLICKA3LIBAHULL, ONepayUU HAO BbICKA3bIGAHUAMU. U, UTU, He,
VCII08HbIE BbLICKA3IBAHUS (UMNIUKAYULL),

CMPOUMb BbICKA3LIBAHUS, OMPUYAHUSL BbICKA3BIBAHULL.

B noBceaHeBHOM )KU3HU M TIPU U3YYEHUH PYTUX NMPeIMETOB:

CMPOUmMs YenouKu YMO3aKIOUeHUll HA OCHO8e UCNOIb308AHUS NPABUTL TOCUKU,

UCNONB308AMb  MHONCECMBA, ONepayul ¢ MHOICeCm8amu, ux eepaguieckoe
npeocmasienue 0Jisi ONUCAHUSL PEeAlbHbIX NPOYECCO8 U ABNEeHUIL.

Yuciaa

Onepuposamv NOHAMUAMU. MHONCECMBO PAYUOHAILHBIX YUCE, UPPAYUOHATbHOE
YUCTO, KBAOPAMHDBIU KOPEHb, MHONCECMB0 OeUCMEUMEIbHbIX HUCE, 2e0MempPUuUiecKas
uHmepnpemayus payuoHaIbHuIX, OelCMEUMeNbHbIX YUCE,

BbINOIHAMb OKPY2/leHUe PAYUOHANbHBIX YUCE]l C 3A0AHHOL MOYHOCMbIO;

CPAasHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUC/LA,

npeocmasisims payuoHaiIbHOe YUCIO 8 U 0eCAMUUHOL OpooU

YIOPAO0UUBAMb YUCA, 3ANUCAHHBLE 8 8UOE 0DLIKHOBEHHOU U 0eCAMUYHOU OpooU.

B noBceHeBHOM KU3HU U MPH U3YUYEHUH APYTUX MPeIMETOB:

8bINOJIHAMb CPABHEHUE DPe3YIbMaAmos GbIYUCTeHUN NPU PeUuleHUU NPAKMU4ecKux
3a0ay, 8 MoMm yucie NPUOIUNCEHHbIX BbIUUCTICHUL,

COCMAasIAmMsb U OYEeHUBAMb YUCIOBbLE BbIPANCEHUS NPU PEeUleHUU NPAKMUYECKUX
3a0ay u 3a0a4 u3 Opya2ux yueOHvlX npeomemos;

3anucel8ams U OKpY2IsimMb  YUCN06ble 3HAYEHUS  PEealbHblX  8eIUYUH  C
UCNONB308AHUEM PAZHBIX CUCHIEM USMEPEHUSL.

ToxaecTBeHHbIE TPeoOpPa3oBaAHUSA

Onepuposamv NOHAMUAMU CIMENEHU C YelbLM OMPUYAMENbHbIM HOKA3AmMeneM,
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BbLINOJHAMb NPEoOPAZ0BAHUS BLIPANCEHUU, COOEPAHCAUWUX CMENeHU C YeabiMu
OMPUYAMENbHLIMU NOKA3AMENAMU, NePexooums Om 3anuc 6 euoe CmeneHu ¢ Yyeabim
OMPUYAmMenbHbIM NoKazamenem K 3anucu  guoe opoou,

8bINOJHAMb NPeobPaA308anUs OPOOHO-PAYUOHATLHBIX BbIPAIICEHULL: COKpaujeHue
Opobell, npusedeHue aneebpauyeckux Opobeu K obujemy 3HaAMeHamento, ClOHCeHUe,
VMHOXMCEHUe, OelleHue aneebpaudeckux opoobet, 6036edenue aneebpauieckou opoodu 6
HAMypansHyIo U Yeayio OmpuyamenbHyo CmeneHb,

BbINOJHAMb NPE0OPA308AHUS BLIPANCEHUU, COOEPAHCAUUX KBAOPAHbLE KOPHIUL,

8vl0eNAMb  KEAOpAm CYMMbL U  PA3HOCU  O08VUIIEHA 8  BbIPANCEHUSX,
cooeparcaunux Keaopammuuvle KOPHU,

BbINOJHAMb NPEOOPA30BAHUS BLIPANCEHUU, COOEPAHCAUSUX MOOYITb.

B noBce1HeBHOM KM3HU M TP M3YyYeHHH APYTUX MPEIMETOB:

8bLINOJHAMb  NPeodpas’06anuss U Oelucmeus ¢ 4YUciamu, 3aNUCAHHLIMU 8
CMAaHOAPMHOM BUOE;

BbINOJHAMb NPeoOPA308AHUA AN2eOPAULECKUX BbIPAICEHUN NPU peuleHUU 3a0ay
Opyeux yueoHvix npeomMemos.

YpaBHeHUsS ¥ HEPABEHCTBA

Onepuposamv NOHAMUAMU: HEPABEHCMBO, peuleHUue HepaseHcmed, o001acmo
onpeoeyenusi HepaseHCmad, CUCMeMbl HePABEHCMS,

pewams Keaopammuvie YPAGHEHUs U YPABHEHUsl, C8OOUMble K KBAOPAMHbIM C
HOMOWBIO MOACOECMBEHHBIX NPE0OPA3068aAHUIL;

peuwams OpoOHO-TUHElIHblE YDAGHEHUSL,

pewams  npocmeuuiue  UPPAYUOHATIbHbIE  YPABHEHUs  euoa v F(x)= 4
V) =9 ().

pewams JuHelinble HepABeHCMBA ¢ NAPAMEMPAMU,

peuiams HeCl0JiCHble K8AOPAMHble YPABHEHUsL C NAPAMEMPOM,

B noBceaHeBHOM KU3HU M TIPU U3YYEHHHU PYTUX MPeIMETOB

COCMABIAIMb U peuams Keaopamubvle YPAGHEeHUsl, YPABHEHUS, K HUM CBOO0suUeCs,
cucmemvl TUHEUHbIX HePABEHCME NPU peuleHUU 3a0ay Opyeux y4eOHbix npeomemos;

BLINONHAMb OYEHK) NPABOON0000Us pe3yibmamos, NOAYYAeMblX Npu peuleHuu
JIUHEUHBIX U K8AOPAMHBIX YPABHEHUI U CUCTEM TUHEUHbIX YPAGHEHUN U HepABeHCME Npu
peuteHuu 3a0ay 0py2ux y4eoOubvix npeomemos,

8bLOUPAMb COOMBEMCMBYIoWUe YPABGHEHUSl, HePABEHCMEA UIU UX cucmembvl OJisl
COCMABICHUSL MAMEMAMUYECKOU MOOETU 3A0AHHOU PealbHOL CUMYAYUU UlU NPUKTIAOHOU
3a0aqu,

yMemb UHMePNPemupo8ams NOJYUEHHbIU NPU peueHUulU YPasHeHUs, HepaseHCmed
WU cucmembvl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanbHOU CUmMyayuu Uil nPUKIaoHouU
3a0aqu

DyHKIUN

Onepuposamv NOHAMUAMU. DYHKYUOHANLHAS 3ABUCUMOCHb, YVHKYUS, 2paAPuK
@dyukyuu, cnocobvl 3a0arusi QYHKYUU, apeymeHm u 3HaveHue QYHKYuu, o001acmo
onpeodeieHuss U MHONHCeCME0 3HAYEHUU QYHKYuU, HYIU QYHKYUU, HPOMENCYMKU
3HAKONOCMOSIHCMBA,
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cmpoums 2paguku KeaopamudHol QYHKYui, oopamHol nponopyYuoOHaIbHOCMU,

pynryuu euoa: y +X+b, y=~x y=¥x y=Ix;

uccnedosamos QYHKYUIo no ee epagpuxy,

B noBce1HeBHOM KM3HU M TP U3yYeHHH APYTUX MPeIMETOB

ULIOCMPUPOBAMb C NOMOWbIO 2PAPUKA PEabHYIO 3A8UCUMOCTbL UL NPOYECC NO
UX XApaKmepucmuxKam,

UCNONIL308AMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU DYHKYUU NPU pelueHUU 3a0ay
u3 Opyaux y4eonvix npeomemos.

TexkcToBBIE 3a1a4H

Pewamv npocmoule u croxcuvle 3a0auu pasHulX mMunos, a maxdice 3a0avu
NOBbIUEHHOU MPYOHOCTU,

UCNONIL308AMb PA3HbLE KPAMKUE 3ANUCU KAK MOOeTU MEKCMO8 CLONCHBIX 3a0ay Osl
HOCMPOEHUsl NOUCKOBOU CXeMbl U PeueHUsl 3a0ay;

Pasauuams Mooelb meKcma u Mooeilb peutenusi 3a0ayi, KOHCMpyuposams K 0OHOLL
MOOeNu peuleHust HeCI0NCHOU 3a0adu pasHble MOOeIU MeKCma 3a0ay,

MOOENUPOBAMb PACCYHCOCHUS NPU NOUCKE DeUleHUsl 3a0a4 ¢ NOMOwblo 2pag-
cxemul;

yMmemsb 8blOUPaAMb ONMUMATbHBIU MEeMO0 peulenus 3a0a4u U 0CO3HABAMb 68b100D
Memood, paccmampusams pa3iudible Memoobl, HAX00UMb pA3Hble peuleHus 3a0ayil,
e B03MONCHO,

AHATUZUPOBAMb 3AMPYOHEHUs. NPU PeueHUl 3a0ay;

6bINONHAMD pasiuyHvle npeodpazosans NPeoloNHCeHHOU 3a0ayu,
KOHCMPYUPOBams HO8ble 3a0ayul U3 OAHHOU, 8 MOM YUCLe 0Opammuble;

UHMEPNPemuposams  BbIYUCIUMEIbHbIE Pe3YIbmamsl 6 3adaue, UCCIe008aNb
NOJNYy4YeHHoe peulenue 3a0a4u;

AHAUBUPOBAMb  BCEBO3MOJNCHLIE CUMYAYUU B3AUMHO20 PACNOJIONCEHUS O8YX
00beKMO8 U UBMEHeHUe UX XAPAKMEPUCTUK NPU COBMECMHOM O8UNCEHUU (CKOPOCHb,
8peMsl, paccmosinue) npu peweHur 3a0a4 Ha 08UMCeHUe 08YX 00bEKMO8 KaK 8 0OHOM,
Max u 8 NPOMUBONOJIONCHBIX HANPABTICHUSIX,

UCCIe008aMb 8CEBOIMONCHBIE CUMYAUUU NPU PeUleHuU 3a0ay HA O8UNCEHUe NO
peKe, paccmampueams pazHvle CUCHeMbl OmMcuemad;

peuwamsv u 0060CHOBLIBAMb C80€ peutenue 3a0a4 (8bl0ensamb MAmemMamuiecKyo
OCHOBY) HA HAXOJNCOEHUe YACmU YUCIA U YUCLA NO €20 YACMU HA OCHO8E KOHKDEMHO20
cMbleaa Opoou,

0CO3HABAMb U 00BACHAMb UOECHMUYHOCTb 3A0a4 PA3HBLIX MUNOS, CE53bl8AIOUUX
mpu éeiudunsvl (Ha pabomy, Ha NOKYNKU, HA OBUNCEHUE), B8bLOEISMb MU BETUYUHBL U
OMHOUWIEHUSL MeNCOY HUMU, NPUMEHSMb UX NpU peuleruu 3a0ay, KOHCMPYUposamb
cobcmeeHnble 3a0ay YKA3AHHbIX MUNOB,

61a0emb  OCHOBHBIMU MemoOamMu peuwlenuss 3a0a4 Ha CcMecu, CHIdAebl,
KOHYEeHmMpayuu,

pewams  3a0a4u  HA NPOYEHMbl, 6 MOM UUCAEe, CLOJNCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNONL3YS PA3HbLE CNOCODbL,

pewams jo2uyeckue 3a0aiu pazHblMu CHOCoObAMU, 8 MOM Yucie, ¢ 08yMs broKamu
u ¢ mpems 610KaMU OAHHBIX C NOMOWbBIO MAOIUY,
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061a0emb  OCHOBHBIMU  MeMmOoOaMu  peuleHUs  CIOJHCemHblX  3a0auy:
apugpmemuueckuu,  anreebpauveckut,  nepebOp  BAPUAHMOS,  2eOMempudecKull,
epaguueckutl, NpUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUTNYAYUSIX.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH JAPYTUX NMPEIMETOB:

8bI0EIAMb NPU peueHul 3a0ay XapakmepucmuKu paccmampugaemMou 6 3aoaue
cumyayuu, OmauuHvle OmM peaibHblX (me, O0m KOMOpbiX abCmpasupos8anucy),
KOHCMPYUpo8ams HO8ble CUMYAYUU C Y4emom 3mux Xapakmepucmux, 8 4acmHocmu, npu
peuleHul 3a0ay Ha KOHYeHmpayuu, y4umsléams niomHOCHb 8eecmad,

pewiams U KOHCMPYUPOBAMb 3a0a4u HA OCHOBE DPACCMOMPEHUS. PealbHbIX
cumyayui, 8 KOmopuvlx He mpebyemcs MOUYHbIU BbIYUCTUNENbHBIL Pe3VIbIMam,

CraTucTHKa H TeOPUsI BEPOSITHOCTEN

usenekams uH@opmayuro, NPeoCmasieHHyro 6 madbauyax, Ha ouazpammax,
epaghukax;

COCMasams madIuysbl, CMpoumsd OUAePaAMMbl U 2pAQuKU Ha OCHOBE OAHHBIX,

npeoCcmasisims UHGOpMayuio ¢ NOMowblo Kpyeos Jiiepa;,

B noBceqHeBHOM KM3HU M TP U3yYeHHUH APYTUX MPeIMETOB

u3gieKamv,  UHMEPNpemuposamsv U  Npeoopazosvieams  UHGopmayuio,
npeoCmasieHnyo 8 mabauyax, Ha OUAzpammax, epaguxax, ompaxicarouyio coUCmsead u
Xapaxkmepucmuxu peaibHblX NPoYeccos U s8ieHull,

9 kJj1acce

BpInyCKHMK HAy4YHTCSH:
DOyHKUUA
e Haxoauts 3HaueHue GyHKUIUHU MO 33JJaHHOMY 3HAUYEHUIO apTryMeHTa;

e HAaXOAWTh 3HAYCHHE apryMeHTa MO 3aJaHHOMY 3HA4YeHUI0 (QYHKIHH B
HECJIOKHBIX CUTYaLUX;

¢ OIIPCACIIATH ITOJOKCHHUC TOYKH I10 €€ KOOPpANHATAM, KOOPAWHATBI TOYKH II0 €C
ITOJIOKCHHUIO Ha KOOp,HHHaTHOﬁ IINIOCKOCTH,

e 10 rpaduKy HaXOAUTh OOJACTH OMpEEICHUS, MHOXKECTBO 3HAUYCHUU, HYIH
(GYHKIIUU, TPOMEXYTKU 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pACTAHUA U yOBIBAHUA,
HanOOoJIbIIIee M HAMMEHbBIIIEE 3HAUCHHS (PYyHKITUH;

e TIPOBEPSTH, SIBISICTCS JM NaHHBIA rpaduk TrpaduKkoM 3adaHHOW (YHKIIUU
(IUHEeHOM, KBaipaTUYHOM, 0OpaTHON MPONOPLIMOHATIBHOCTH);

e OmpeAensaTh NPHOTMKEHHBIC 3HAYCHUS KOOPAMHAT TOYKH TMEPECCUCHHUS
rpadukoB ¢ yHKITHIA;

e ONEpPUPOBATH HAa 0a30BOM YypPOBHE TMOHATHUSIMHU: TIOCIIEIOBATEIHLHOCTD,
apudMeTHIecKas Mporpeccusi, reoMeTpruuecKas nporpeccusi;

e pemiaTh 3a/laud HAa MNPOTPECCHUU, B KOTOPBIX OTBET MOXKET OBITh MOJy4YeH
HEIMOCPEACTBEHHBIM MOJICYETOM O€3 MpUMEeHEHUsT POpMYyII.
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B noBce1HeBHOIi :KU3HH M TP U3YYEeHHH JIPYTHX NPeIMETOB:

® HCIIOJIb30BaTh TIpaHKH peajbHBIX MPOIECCOB W  3aBHCUMOCTCH IS
ONpE/CICHUS WX CBOWCTB (HAWMOOJbIIME W HAWMMEHBIIUC 3HAYCHUSA, MPOMEKYTKH
BO3pacTaHus W yOBIBaHWsA, OOJACTH IMOJIOKUTEIBHBIX W OTPUIATSIBHBIX 3HAYCHUU H
T.IL.).

CraTucTuKa U TeOpHsl BepPOsITHOCTEI
e lMerh mpeACTaBICHUE O CTATUCTUYECKUX XaPAKTEPUCTHKAX, BEPOSTHOCTH
CIIy4alHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemaTh MNPOCTEHIINE KOMOWHATOPHBIC 3aJaud  METOAOM TMPSIMOTO U
OpraHM30BaHHOTO Nepedopa;

® OICHHUBATH BCPOATHOCTH COOBITHSA B HpOCTGfIIJ.IHX clIydasiax,
e HMCTb NMPCACTABJICHUC O POJIK 3dKOHA OOJBIIINX YKCEJI B MACCOBBIX SIBJICHUSIX.

B noBceHeBHOM KM3HU M IPH U3yYeHHUH APYTUX MPeAMETOB:
e HMMETh MPEACTABJICHUE O POJIU MPAKTHUYSCKHU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

¢ CpaBHUBATb OCHOBHBIC CTATUCTHYCCKUC XAPAKTCPHUCTHUKH, IIOJYUCHHBLIC B
Imponeccc pCIICHUA HpHKJ’I&I{HOfI 3a1a4u, U3YUCHHA PCAJILHOI'O ABJICHHA,

e OHOCHHUBATHL BCPOATHOCTH PCAJIBHBIX COOBITMM W SBJICHUH B HECIOXKHBIX
CUTyalusix.

TexcToBBIE 3a1aYH
e Pemarer HeCIOXKHBIE CIOKETHBIC 3a7add  pa3HbIX THUIIOB Ha  BCE
apupMeTHICCKHE JEeHCTBUS;

® CTPOUTH MOJENb YCIOBHUS 3a7aud (B BHJE TaOMUIBI, CXEMbI, PUCYHKA WIJIH
YpaBHEHHU), B KOTOPOM JaHbl 3HAYEHHUS JIByX M3 TPEX B3aWMOCBSI3aHHBIX BEJIUYHH, C
LIEJIBIO TTIOUCKA PELICHUS 3a/1a4u;

® OCYIIECTBIATH CIMOCOO MOWCKA PEIICHHs 3a/Jaud, B KOTOPOM PaCCYKICHHE
CTPOUTCS OT YCJIOBHSI K TPEOOBAHUIO WK OT TPEOOBAHUS K YCIIOBHUIO;

® COCTaBJIATH IINIaH PCHICHUA 3ada4H,
®  BLIACJIATH OTallbl PCIICHUA 3ada4Hu,

® HHTEPOPETUPOBATH BBIYMCIUTEIBHBIE PE3YJbTAThl B 3a/a4e, MCCIEI0BATh
MOJYYEHHOE PELICHHE 3a1a4H.

B HOBCCI{HCBHOﬁ JKU3HU A ITPH U3YIYCHHUH IPYIUX MPEAMETOB:

e BBIJBUraTh THMIOTE3bl O BO3MOKHBIX MPEACTbHBIX 3HAYEHUSIX HMCKOMBIX B
3a/1aue BEJIMYUH (J€JaTh IPUKUJIKY).
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BBINyCKHHUK IOJTYYHUT BO3MOKHOCTH HAYYUTHCH

ToxaecTBeHHbIC IPeodpa3oBaHusA

o Packnaowvieame na mnosicumenu K6aopamuvlll MpexuieH;

®  GLINOJHAMb NPEeO0OPA3OBAHUS BLIPAICEHUU, COOEPACAUIUX MOOYTb.

YpaBHeHUS ¥ HEPABEHCTBA

o Pewamyv xeaopammuvie ypasnenus u ypasHenus, c6ooumvle K K8AOPAMHBbIM C
HOMOWBIO MOACOECMBEHHBIX NPEeO0OPA3068aHUL;

® peuwamsb OpoOHO-TUHElHbIE YPAGHEHUS,

. Jf(x)=a
e pewams npocmeliuiue UPPAYUOHATIbHbIE VDPABHEHUs 6Uod () ,

V) =49 (x).

«  pewams ypasuenus euoa X =2 ;

e pewiamv YpPAGHEHUSI CNOCODOM DA3NOJNCEHUS HA MHOJMCUMENU U 3AMeHbl
nepemMeHHOU;

®  UCNONB308AMbL MemOoO UHMEPBANo8 Ol peweHUs Yeavlix U OpoOHO-
PAYUOHATBHBIX HEPABEHCNE,

®  peuams HeCl0MNCHble YPABHEHUsL 8 YEIbIX YUCTAX.

DyHKUUMA

o Onepuposamv nousmusamu. QYHKYUOHAILHASL 3A8UCUMOCTMb,  (QYHKYUS,
epaghuk ynkyuu, cnocodwvl 3a0anus QyHKYuU, apeymenm u 3navenue QyHKyuu, 0o1acmo
onpeoenenuss U MHONCeCM80 3HAYeHUll (QYHKYuY, Hyau @OYHKYuU, npoMeicymKu
3HAKONOCMOSHCMEA, MOHOMOHHOCMb (DYHKYUU, YeMHOCTb/HeUemHOCMb (YHKYUU,

e Ha npumepe KEAOPAMUYHOU (DYHKYUU, UCNOIb308AMb NPeodpaA308aHUs
epagura Gynxyuu Y=F(X) o nocmpoenus epaguros pynxyui ¥ =2af (kx+b)+c

® uccredosamov QyHKYUIO No ee epapuxy;

o HAXOOUMb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCU KBAOPAMUYHOU (DYHKYUU,

e Onepuposamv  NOHAMUAMU.  NOCAE008AMENbHOCIb,  apupmemuieckas
npozpeccusi, 2e0MempuyecKas NPocpeccusl,

®  pewams 3a0ayu HA APUDGMEMULECKYIO U 2EOMEMPULECKVIO NPOPECCUIO.

B noBceqHeBHOI »KU3HU U IPHU U3YYEHUH JAPYTUX MPEIMETOB:

o WITIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEeabHYI0 3A8UCUMOCHLL UTU NPOYECC
1O UX XAPaAKMepucmukam;

®  UCNOABL308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NPU DeuleHuu
3a0ay u3 opyaux y4eOHvlx npeomemos.

TexcTroBbIe 32124

o Pewams 3a0auu no komOuHamopuxe u meopuu 8epoOSMHOCMeEU HA OCHOGe
UCNONIL30BAHUSL U3YYEHHBIX MEeMOO08 U 000CHOBLIBAMb PeuleHUe;

®  peuiamv HeCl0JCHbIe 3a0ayl N0 MAMeMAamui4ecKolu Cmamucmuke;

e 061a0emb  OCHOBHLIMU  MEMOOAMU  peuleHus  CIOHCeMHbIX  3a0ay:
apugmemuueckuu,  anreebpauyeckut,  nepeboOp  BaAPUAHMOS,  2eOMempudecKull,
epaguueckuil, N(PUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSX.

CraTucTHKa U TeOPUs BEePOSITHOCTEM
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o  Onepuposams nousmusamu: axmopuan Yucid, nepecmano8Ku U Couemanus,
mpeyzoavHuk Ilackans;

o  NPUMEHAMb NPABULO NPOU3EEOEHUS NPU PetleHUU KOMOUHAMOPHBIX 3a0ay,

o ONepupPoBamb NOHAMUAMU. CIYYAUHBIU ONbIM, CYYAUHBLU 8b1O0D, UCNbIMAHUE,
eMeHmapHoe Caydatinoe coovimue (Ucxo0), Kiaccuieckoe onpeoeieHue 8eposimHoCmu
CAYUAUHO20 COObIMUSL, ONnepayuu HAd CAYYAUHbLIMU COOLIMUIMU,

o peuwiamv 3a0ayu HA BbIYUCIEHUE BePOSIMHOCIU C NOOCHEMOM KOIUYecmed
8APUAHMOB C NOMOUSbIO KOMOUHAMOPUKU.

B noBceqHeBHOM KM3HU M TP U3YyYeHHUH APYTUX MPEIMETOB:

o onpeoensimv CMAMUCIUYECKUEe XAPAKMepUCmuky 6bl00poK no madauyam,
ouazpammam, 2papuxam, vINOJHAMb CPABHEHUE 6 3A8UCUMOCTIU OM Yeau pPeuleHusl
3a0ayu;

®  OYEeHUBAMb BEPOSIMHOCHbL PEdlbHbIX COOLIMULL U AGTEHULL.

I1.Conep:xxanue kypca ajareopsbl.

7 kiaacc

ToxaecTBeHHbIE TPeodpa3oBaHUSA

YucioBbie M OYyKBEHHbIC BbIPAKEHU S

BelpaxeHnue ¢ nepeMeHHOW. 3HaueHUe BbIpakeHUs. [loacTaHOBKA BBIpAKEHUUN
BMECTO NEPEMEHHBIX.

Leanbie BbIpaKeHU

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM U ee cBoicTBa. [IpeoOpazoBanus
BBIPXKEHUH, COAEPIKAIINX CTENEHU C HATYPAJIbHBIM MTOKa3aTEIIEM.

OnHouwiieH, MHOrO4WIeH. J[eficTBUSl C OJHOWIEHAMU U MHOTOYJIEHaMH (CJI0KEHUE,
BBIYMTAHUE, YMHOKEHUE).

@opMyJibl COKpPAIIEHHOTO YMHOKEHHUS: PA3HOCTh KBaJpaTOB, KBAJIpPaT CYMMbI U
pa3zHocTH. PaznokeHrne MHOTOUYJIEHAa HA MHOKUTEJIU: BEIHECEHUE O0IIEr0 MHOKHUTEIS 32
CKOOKH, 2pynnuposKa, npumeHenue popmyi COKpaujeHHo20 YMHONCEeHUs

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX paBEeHCTB. PaBEHCTBO ¢ MepeMEeHHOI.

YpaBHeHus

[lonsiTue ypaBHEHUs M KOpHS ypaBHEHUs. [Ipedcmaénenue o pagHOCUNIbLHOCHU
ypasuenuu. QObaacmv onpedenerus ypasHeHus (001acmv OONYCMUMBIX 3HAYEHUU
nepemeHHol).

JIuHeiiHoe ypaBHEeHHE U €r0 KOPHHU

Pemenne nuHEWHBIX ypaBHEHUU. JIuHelHoe YpasHeHue ¢ napamempom.
Konuuecmeo xopmueii numeiinoco ypaeuwenus. Pewenue nuneunvlx ypagHeHnuu ¢
napamempom.

Cucrembl ypaBHeHHH
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YpaBHeHHEe ¢ JOBYMs II€peMEHHbIMU. JIMHEHHOE ypaBHEHUE C JBYyMA
nepeMeHHbIMU. [Ipsimasn kax epaghuyeckas unmepnpemayus JUHEUHO20 VPAGHEHUs C
08YMsl nepeMeHHbIMU.

IToHaTHE cucTEMBI YpaBHEHHUM. PellieHre cucTteMbl ypaBHEHUH.

Metonsl pelieHuss CUCTEM JIMHEWHBIX YpPaBHEHHUU C JBYMS II€PEMEHHBIMU:
epaghuveckuii Memoo, Memoo Cl0HCeHUsl, METOJI TIOJICTAHOBKHU.

DyHKUUHA

IHonsiTne GpyHKUMH

JlekapToBbl KOOPAMHATBHI Ha IJIOCKOCTH. DOpMUpOBAHUE NPEACTABICHUNA O
METanpeJMETHOM  MOHSATUU  «KOOpAMHATB).  CrocoObl  3anaHus  QYHKUUH:
aHANMUTUYECKUM, rpaduueckuii, Tabnuunbiii. I'papuk dynxuuu. Ilpumepsr dyHkuMi,
MOJIy4aeMbIX B MPOLIECCE MCCIIEOBAHUS PA3IUUYHbIX PEAbHBIX MPOIECCOB U PEIICHUS
3aj1ay. 3HaueHue QyHKIUU B TOUKE.

JIuneitHast pyHKUIuUA

CaoiictBa U rpaduk JIuHEHHON (yHKUMH. YTIOBOW KOIP(GUIMEHT NPSIMOH.
Pacnionoxenue rpaduka MHEHHONW (QYHKIMM B 3aBUCHMOCTH OT €€ YIJIOBOTO
kodpduimrenta u cBOOOJHOrO wieHa. Haxoowoenue KodpPuyuenmos auHeliHouU
@YHKYUU NO 3A0AHHBIM VYCIOBUIM. NPOXOAHCOEHUE NPAMOL Yepes 08e MOUKU C 3A0AHHBIMU
KOOpOUHAMAMU, NPOXONHCOEHUEe NPAMOU depe3 OAHHYI0 MOYKY U NapaiieibHOl OaHHOU
NPAMOI.

KBagpatnunas ¢pyHkumus

CroiicTBa u rpaduk KBajgpaTiyHoi PyHKIuu (mapadona). Ilocmpoenue epaguxa
K8aOpamuyHoU QYHKYUU no moykam

Pemienye TeKCTOBBIX 32124

3amauu Ha Bce apupMETHUECKUE ACHCTBUS

Pemenre TekCcTOBBIX 3a/1a4 apudMeTHICCKUM criocoboM. Vcronp3oBanue Ta0Iuil,
CXeM, YepTexKeH, APYTUX CPEICTB MPEACTABICHUS JaHHBIX MPU PEIICHUH 3a0a91

CTaTHCTHKA U TeOpHs BepPOSITHOCTEH

CraTucruka

OnucaTtenbHble CTAaTUCTHYECKUE TOKAa3aTeIM YHUCIOBBIX HAOOPOB: cpeaHee
apudmeTnyeckoe, meduana, HauOoJIblIee U HAaNMEHbIIee 3HaUYeHUs. Mepbl paccenBaHus:
pa3Mmax, oucnepcus u Cmanoapmuoe OmKIOHeHuUe.

CnyvailHas UW3MEHYMBOCTb. M3MEHUYMBOCTh NpU HU3MEpEHUsx. Pewarowue
npasuna. 3akOHOMEPHOCU 8 USMEHYUBLIX ETUYUHAX.

S8kuacce

Yucaa.

PanmnoHnanbHbIe YHCIA

MHOX€eCTBO pallMOHANIbHBIX uncesl. CpaBHEHUE pallMOHATIbHBIX yucen. [lelicTBus
C PpalMOHAIBHBIMM YUCIAMU. [Ipedcmasnenue payuoHanibHO20 YUCIA OeCAMUYHOU
0poovio.

HppanuoHanbHbie YuCIa
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[lonsiTne uppauMOHAIBHOIO Yucia. Pacno3HaBaHuME HpPpPALMOHANBHBIX YHCEI.
[Ipumepsl nokazarenscTB B anredpe. MppamuoHanbHOCTh uMcia. [IpumeHeHue B
reometrpun. Cpagnenue uppayuonaibHulx yucei. MHodxcecmeo OelcmeumenbHulx Yucei.

J/IpoOHO-paniuoOHAIbHbIE BbIPAKEHHUS

Crenenp ¢ 1enbiM  nokazareneM. IIpeoOpasoBanue  ApOOHO-TMHEHHBIX
BBIpaXKEHUM: CIOKEHUE, YMHOXEHUE, JeIeHUue. Aneebpauueckas opoow. [lonycmumvie
3Ha4YeHusi nepemMeHHblX 8 OpOOHO-payuoHanvHwvlx  evipadcenusx. CokpaweHue
aneeopauveckux opooei. llpusedenue anceopauueckux opobdeil k ooujemy 3HameHamelio.
eiicmsus c ancebpauyeckumu OpobsAMuU. CI0NHCEHUe, 8bIYUMAHUE, YMHOMCEHUe, OelleHUe,
80368e0eHue 6 CmeneHb.

IIpeobpaszosanue gvipasicenuil, cO0epIcaujux 3HaK MoOyJisl.

KBaagpaTHbie KopHH

Apudpmernyeckuii  KBaApaTHbIM  KopeHb. IIpeoOpa3zoBaHue  BBIPAKEHUM,
coJiep KallluX KBaJpaTHbIE KOPHU: YMHOKEHHE, AeJICHUE, BBIHECEHHE MHOKHUTENS U3-T10/]
3HaKa KOPHSI, HeceHUe MHOdHCUmMeisi N0 3HAK KOPHAL.

KBanpaTtHoe ypaBHeHHe U er0 KOPHU

KBaaparueie ypaBHeHusi. Hemonnble KBaapaTHble ypaBHEHHs. JIMCKPUMUHAHT
KBaJipaTHOTO ypaBHeHUs1. Dopmyna KopHel KBajpaTHOrO ypaBHeHUs. Teopema Buema.
Teopema, obpammuas meopeme Buema. PelieHne KBaapaTHBIX ypaBHEHHH C
UCIIOJIb30BaHUEeM (HOPMYIBI I HaXOXKACHUSI KOpHEH, epaguueckuil memoo peuienus,
PAsnodiceHue Ha MHOdCUmenu, noooop KOpHel ¢ UCHONb306aHuemM meopemvl Buema.
Konuuecmeo kopmetl k6adpamnozo ypasHeHus 8 3a8UCUMOCMU OM €20 OUCKPUMUHAHMA.
VYpasnenus, ceooumvie x naunetinbim u xeadpamuwvivm. Keaopammuwvle ypasnenus c
napamempom.

JIpoOHO-panuoHabHbIe YPABHEHHUSA

Pemienrie mpoctedmux IpoOHO-TMHEHWHBIX ypaBHEHWH. Peuwenue O0pobHO-
PAYUOHATILHBIX YPAGHEHUI.

Memoovl pewienusi ypagneruii: Memoovl pasHOCUIbHbIX NPeoOPa308aHUL, Memoo
3aMenbl nepemenHou, epaguueckuii memoo. Hcnonv3oganue ceouicms @QyHKyuil npu
peuleHuu ypagHeHull.

lIpocmeiiwue uppayuonanvrole ypaguenus euoa F(x) = a ‘/f (x)= \/g (x) .

HepaBencrBa

HepaBenctBa. CBoiicTBa 4HCIOBbIX HepaBeHCTB. [IpoBepka cropaBeIIMBOCTH
HEPABEHCTB IPU 33/IaHHBIX 3HAUCHUSX [IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporue W HecTporue HepaBeHCTBa. (Qbaacmbw
onpeoesieHus HepageHcmaa (001acms 00Ny CMUMbBIX 3HAYEHUL NePEMEHHOLL).

Pemenne nMMHENHBIX HEPABEHCTB.

CucremMbl HepaBEHCTB

CuctemMbl HEpaBEHCTB C OJHOW mnepeMeHHOM. Pemienue cucteM JITUHEHHBIX
HEPaBEHCTB C OJHON mepeMeHHOW. M3o00pakeHue pemeHrus CUCTEeMbl HEPAaBEHCTB Ha
YUCIIOBOW MPSIMOM. 3aluCh PEMICHUSI CHCTEMBI HEPABEHCTB.

OoOpaTHasi IPONOPUMOHAIBHOCTD

CaoiicTBa ¢pyHkiuu y=K/X . 'nniepboua.

PenreHue TeKCTOBBIX 32124
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3agaum Ha ABMKEHHUE, pad0Ty H MOKYIIKH

AHanu3 BO3MOXKHBIX CHUTYyaIldii B3aUMHOTO PACIIONIOXKEHUS OOBEKTOB TMPU HX
IBW)KEHUHU, COOTHOIICHHUSI 00bEMOB BBITIOIHSIEMBIX pabOT MPU COBMECTHOM pabdoTe.

3aga4yu HA YACTH, J0JIU, POIEHTHI

Pemenne 3aad Ha HaXOKJCHHE YacTH YUCIIA M YHCIA MO €ro yacTH. PemieHune
3a]a4 Ha POIEHTHI U 1oiu. [I[pruMeHneHue nponopIuii mpu perieHny 3aaad.

CTaTHCTHKA U TeOpHs BePOSITHOCTEMH

CraTtucruka

Tabnuunoe u rpaduyeckoe MpeCTaBICHUE TAHHBIX, CTOJIOYATHIE M KPYTOBBIC
JTUarpaMMebl, TpaduKy, MPUMEHEHNE TUarpaMM U rpauKoB JIJIs ONTUCAHUS 3aBUCUMOCTEH
peaNbHBIX BEJIIMYMH, U3BJICUCHUE HH(DOPMAIIUY 13 TaOJIHII, TUarpaMM U rpaduKoB

IIpeocmaenenue cobvimuii ¢ nomowbto ouazpamm Jinepa. [IpomusononodicHvie
coovimusi, 06veouHeHue u nepecederue coobIMull.

9 KJjacce

Iesble BbIpaKeHUs

Keaopammnwviii mpexunen, paznodicenue K6aopamHo20 mpexuieHa Ha MHONCUMEU.

/{po0HO-panuoHaIbHbIE YPABHCHUA

Pewenue opoono-payuonanbulx ypagneHu.

Memoowl pewienus ypasnenuti: Memoobl pagHOCUTbHBIX NPeoOPa308aHULl, MEMOO
3amenvl nepemeHHoOU, 2paghuueckuti memoo. Hcnonvzosanue ceoiicme @yHKyuti npu

peuieHuu ypaeHenuil

n_
Vpasnenus éuoa* =2 .Vpasnenus 6 yeavix uucnax.

HepaBencrBa

Ksaopamnoe nepasencmeo u e2o pewenus. Pewienue K6a0pamHvix HEpaGeHCmMaE:
UCNONIL308AHUE CBOUCME U 2pauKa K8aOpamuyHoU @QYHKYUU, Memoo UHMepeanos.
3anuce pewlenus K8aOpamHo20 HePAGEHCMEA.

Pewenue yenvix u 0po6HO-payuoHaIbHBIX HEPABEHCNE MeMOOOM UHMEPBALO8.

CucremMbl HepaBEHCTB

CucTtemMbl HEpaBEHCTB C JBYMsI NEPEMEHHbIMU. PellleHHe cucteM Keaopamuuvlx
HEPaBEHCTB C OJHON mepeMeHHo. M3o0pakeHue pelieHrs CHUCTEeMbl HEPAaBEHCTB Ha
YUCJIOBOU NpsIMOil. 3aMKCh PEIICHUS] CUCTEMbI HEPABEHCTB.

DyHKIUMN

IHonsiTne QpyHKUMH

I'padux dbynxkumm. 3navenne ¢yHkumm B Touke. CBoiicTBa (DyHKIMIL: 00JaCTh
ONpENIeNICHNsI, MHOKECTBO 3HAUEHUW, HYJIH, TMPOMEKYTKH 3HAKOIOCTOSHCTBA,
YeTHOCTH/HEUETHOCTh, TPOMEKYTKH BO3pacTaHuWsi W yObIBaHWs, HAWMOOJIbIIEE U
HauMeHbIee 3HaueHus. MccnenoBanne QyHKIMU 1o ee rpaduky.

KBaapatuunas pyHkumnsa

CaoiicTBa u rpaduk kBajapatuyHoil PyHkuuu (napadomna). Ilocmpoenue epaguxa
KeaopamuuHot Gyukyuu no mouxkam. HaxoxaeHue Hylel KBaJpaTUUHOU (PyHKUIUH,
MHOJICECMEa  3HAYEeHUU,  NPOMEICYMKOE  3HAKONOCMOSHCMBA,  NPOMEICYMKO8
MOHOMOHHOCU.
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Ilocsien0BaTEJILHOCTH M NPOTPECCUH

YucnoBass nocienoBaTelbHOCTb. IIpUMeEpBl YMCIIOBBIX IIOCIEAOBATEIBHOCTEH.
beckoHeuHble MOCIEAOBATENBHOCTH. ApudmeTryeckas Nporpeccus U €€ CBOWCTBA.
I'eomerpuueckass nporpeccusi. @opmyna obwujeco yneHa u CymMmbl N NEPEbIX YNEeHO8
apugmemuyeckolt u eeomempudeckol npozpeccui. Cxooauasncs eeomempuiecKasl
npocpeccus.

Cayuaiinbie cOObITHS

CrnydaliHple ONBITBI (PKCIIEPUMEHTHI), JJIEMEHTApPHBIE Cly4yalHble COOBITHS
(ucxonnl). BeposiTHocTH  3neMeHTapHbIX  coObITH. CoObITHS B CIydalHBIX
HKCIIEPUMEHTaX U OJaronpusTCTBYIOIIME 3JIEMEHTapHble coObITHA. BeposTrHocTu
Cy4ailHbIX CcOOBbITUH. ONBITBI C PABHOBO3MOXXHBIMU 3JIEMEHTApPHBIMU COOBITHUSIMH.
Knaccuueckue BEpOSTHOCTHBIE OMNBITBI C  HMCIHOJB30BAHUEM MOHET, KYyOUKOB.
IIpeocmaenenue cobvimuti ¢ nomowwio ouazpamm Jinepa. IlIpomueononodichvie
cobvimus, 00veouHenue u nepecevenue coovimui. Ilpasuno crodxcenus 6eposimHocmell.
Cnyuaunsni 6vi6op. I[Ipeocmasnenue 3kcnepumenma 6 6ude oepesa. Heszasucumvie
cobvimus. Ymuooicenue eepossimuHocmen He3asucumuvlx coovimuu. IlocieoosamenbHuvle
Hezagucumble ucnvimanus. IlpeacraBieHne 0 HE3aBUCUMBIX COOBITUAX B KU3HHU.

JJIeMeHTbl KOMOMHATOPUKH

IIpasuno ymnoocenus, nepecmanogru, gpakmopuan uyucia. Couemanus u 4ucio
couemanuu. Popmyna uucira covemanuti. Tpeyzonvnuk Ilackana. Onvimul ¢ Oonbuum
YUCTIOM PABHOBOIMOIICHLIX DNIEMEHMAPHLIX cobblmull. Buluucienue eeposimnocmell 6
onvIMax ¢ npumeHeHuem Komounamopuwvix gopmyn. Hcnvimanus bepuynnu. Ycnex u
Heyoaua. Beposmnocmu cobvimuil 6 cepuu ucnoimanuti bepuyanu.

Cnyuaiinvie genuyuunsl

3uaxomcmeo co CayyauHbIMU GETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX
cayuatinulx eenuyun. Pacnpedenenue eepoammocmeri. Mamemamuueckoe odxxcudanue.
Ceoticmea mamemamuueckoeo odxcuoanus. I[lonamue o 3axkoHe OOALUWIUX UUCEI.
Uzmepenue eeposamnocmeti. Ilpumenenue 3axkona OOMLWUX YuUCcel 6 COYUONOSUU,
cmpaxoeanuu, 6 30pagooxXpamneHuu, obecneuenuu 0OE30NACHOCMU  HACEeNeHUs 8
Ype38bIYAUHBIX CUMYAYUAX

TemaTHKa NPOEKTOB M HCCJIEI0BATEIBCKHX PadoT.

TeMbl IpoeKTOB, NpeIaraeMbix B 7 KJjacce:

1.®opmyibl

2. 3amanve GyHKIIUA HECKOIBKUMH (OPMYyIIamMHu.
3. O IpOCTHIX U COCTABHBIX YHCIIAX.

4. JIeneHue ¢ OCTaTKOM.

5. Bo3BeneHue ABy4IeHA B CTEIICHbD.

6. JInHEeHbIE HEPABEHCTBA U UX CUCTEMBI.

Tembl MMPOCKTOB, NIpeAJIaracMbix B 8 kiacce:
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1.IIpeacraBnenue n1podu B BUIE CyMMBI IpOOEH.
2. IlpeoOpa3zoBaHue JBOMHBIX PaJHKaIOB.

3. YpaBHEHHS ¢ TapaMeTpoOM

4. Jloka3aTenbCTBO HEPABEHCTB

2 1 MX CBOMCTBA

5. DykuMu y =Xt uy =X
Tembl NpoeKTOB, MpeAIaraemMsix B 9 kiacce:

Hpo6Ho nunelHas GyHkuus u e€ rpapuk

CrerneHb ¢ pallMOHaIbHBIM MTOKa3aTeIeM

HGKOTOpBIe MPUCMBI PCUICHUA LCIIbIX ypaBHeHI/Iﬁ

=l

HekoTopseie npriemMbl pelieHHs] CUCTEM YPaBHEHHI BTOPOU CTENEHU C IBYMs
NIEPEMEHHBIMHU

o

MeTton MaTeMaTHYECKON MHYKIIUH.

6. CroxxeHue U YMHOKEHHE BEPOSTHOCTEH.

I1l. TemaTnyeckoe NJIAHMPOBAHHE C YKA3aHHEM KOJMYECTBA YAaACOB,
OTBOJMMBbIX HA OCBOEHHE KAMKI0i TeMbl

7 knacc (102 gacoB)

Paznen. Tembl Koa OcHOBHBIE BUJIBI OCHOBHBIE
HY€C | nesiTeJIbHOCTH 00YYAIOIIMXCS HaNpaBJICHUS
TBO (Ha ypOoBHE yHHBEpPCAJILHBIX | BOCIHMTATelb
Haco y4eOHbIX JelicTBHIi) HOH
B AeATeJbHOCTH
I'naBa 1. Beipa:kenus,
TOK1eCTBA, YPABHECHHUS 23
6 Haxonute 3HaueHHsS YHCIIOBBIX 1,8
Boipaxenus. BBLIPAKEHMIA, a TaKKe
. 4 BBIPQXKEHUI C MEpPEMEHHBIMU
[IpeoOpaszoBanue BoIpaskeHUI NpM  YKA3aHHBIX  3HAYEHUAX
MEPEMEHHBIX. Hcnonb3oBath
Koumponvnaa paboma Nl na | | 3HaKK <, >, S, = HuTath M
memy «Buipasicenus, COCTaBJISITh JIBOMHBIE
mojicoecmea, ypasHeHus» HEPAaBCHCTBA.
BrinmonssaTe MPOCTEUIINE
YpaBHeHue c OZHOM | 7 npeoOpa3oBaHus  BBIPAKCHHI:
MepeMEHHO N MPUBOJIUTH Mo100HbIE
cliaraeMble, pacKpbIBaTh CKOOKHU
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Craructuueckue 4 B CyYMME WIM  Pa3HOCTH
XapaKTEPUCTHUKH. 3amura BBIpaKCHUI.
npoekra: «OopMyIIbI» Pemats ypaBHenus Buga ax-s=0
Konmponsnas pa6oma 1 IpU Pa3IMYHBIX 3HAUCHUSX a U
Ne2 Ha memy B, a TaKKe  HECIIOXHbIE
«Buviparcenus, ypaBHEHUSI, CBOJISIITUECS K HUM.
modcoecmea, Hcnonb3oBars anrmapar
ypasHenun» ypaBHEHUW I PEIICHHS
TEKCTOBBIX 3ajad,
UHTEPIPETUPOBATh  PE3YJbTaT.
Hcnons3oBars IpocTenime
CTaTHUCTUYECKUE
XapaKTePUCTUKHU (cpennee
apudMeTuIecKoe, pa3Mmax,
MOJa, MeAWaHa) s aHalu3a
psAla JAQHHBIX B HECIOXKHBIX
CUTYaIUsIX.
I'naga 2. ®yHKkuuu. 11
DOYHKIMH ¥ UX TpaduK 5 Breraucnsate 3HaueHUS QYHKIINH, 2,7
3a/laHHOM bopmyioii,
COCTaBJIAThL TAOMUIBI 3HAYECHUH
¢ynkuuu. 1o rpaduxy GyHkIMN
HaXOJWTh 3HaueHue QYHKIUU
Tumeiimas  dyHKIH. 5 0  W3BECTHOMY  3HA4YCHHIO
JammTa TPOEKTA: apryMeHTa M pemiatb 00paTHYIO
«3ananne bynKI® 3anaty. Crpouts  rpaduxu
HeCKOTBKIMH PSIMOY MPOTIOPLIMOHAIBHOCTH U
bopMymami» JTUHEHHOH (YHKITUH, OTIUCHIBATh
CBOWCTBA  ATHX  (YHKIHUMH.
[Tonnmatb, Kak BIUSET 3HAK
k03 durneHTa k Ha
Konmponsnas pacoma Ne3 na | 1 pacmoio’KeHue B KOOPIUHATHOU
memy «/lunennasa gpynkyusn» IIOCKOCTH  IpaguKa dyHiin
y=KX + B, WUIIOCTPUPOBATH 3TO
Ha KOMIIBIOTEDE.
WNurtepnperupoBats  rpaduxu
peanbHbIX 3aBUCHUMOCTEH,
OTHMCHIBaeMbIX (hOopMyIIaMu BUIa
y=KX, r71e kK= 0 1 y=KX + B.
I'naBa 3. Crenenn c|11
HATYPAJbHBIM IOKa3aTeleM
Crenens u e€ CBOICTBA 5 Bbruncisite 3HAYCHUA | 3 §
BBIpKEHUI BHJIA a"
OIHOWIECHBI 5 NPOM3BOJIBHOEC 4YHCIIO, N —

3amura npoekra: « O
IIPOCTBIX M COCTaBHBIX
qHCIIax»

HATypaJIbHOE 4YHCIO, YCTHO U
MUCHMEHHO, & TAKXKE C TIOMOIIBIO
KabKynsaropa. @opmMynpoBars,
3alMChIBATh B CHMBOJHYECKON
dopme u 000CHOBBIBATh

23




Konmponvnaa padoma Ned na
memy «CmeneHnb c
HAMYPanbHLIM NOKA3AM ENeM»

CBOMCTBA CTEIEHU c
HaTypaJIbHbIM MOKa3aTeIIEM.
[IpuMeHATH CBOMCTBA CTENECHU
ISt npeoOpa3oBaHus
BBIPAKCHUM. Beinonssate
YMHOKEHUE  OJIHOWIEHOB U
BO3BEJICHUE  OJIHOWIEHOB B
crerieHb.  CTpouTh  Tpaduku

dynximit y= x%, y=x°. Pemars
rpaduyecKn ypaBHEHHS X2 = KX +
B,X3:KX+B,FILGKI/IB—

HCKOTOPBIC YHCJIA.

I'naBa 4. MHoro4ieHsl 18
CymMa 1 pa3HOCTh MHOTOYJICHOB 3anuchbiBaTh ~ MHOTOWIEH B 4,5
Ipousseenne ofHowieHa 1 | 6 CTaHJApPTHOM BHJE, OMPENETATh
MHOTOUICHA CTETNIEHb MHOTOYJICHA.
BrinonHATh CIIOKEHUE 51
Koumponvnas pasoma N 5 na | 1 BBIYNTAHHE MHOTOUWICHOB,
memy «Mnozounenvi» YMHOKEHHE  OTHOWNCHA  Ha
[IpousBeneHne MHOTOUJICHOB. MHOTOYJIEH W MHOTO4YJIeHa Ha
3amura npoekta: «J/lenenue c 6 MHOTOYJIEH. BrimonHsaTh
OCTaTKOM» paslioKeHue MHOTOUYICHOB Ha
Konumponvnasa paboma Ne 6 na MHOXUTCIIH, HCTONIB3YA
memy «Muozounensi» 1 BBIHECEHUsSI ~ MHOXHTENSA 34
CKOOKH M CIOCOO TPYIITUPOBKH.
[IpumeHsTH NEUCTBUS C
MHOTOWIEHAaMH IIpU pPELIECHUHN
TEKCTOBBIX 3aJa4 C IOMOIIBIO
YpaBHEHUH.
I'naBa 5. Dopmy.Jibl
COKPAILIEHHOT0 YMHOKEHU S 18
KBagpar cymmbl M KBajapar Jloka3biBaTh CHPaBEIJINBOCTH 1.8
pazHocTH 5 bopmyn COKpaIi€éHHOro
PazHocTh KBagpaToB. CymMma U | O YMHOXCHIA, MPUMCHATE HX B
Pa3HOCTH Ky6OB Hp606p830]faHI/I$IX LEeJIbIX
BBIPQ)KEHUII B MHOTOWIEHBI, a
Koumponvnasn paooma Ne 7 na 1 raioKre A PasJIOCHIA
MHOTOUYJIEHOB Ha MHOHUTENH.
memy - «@opmynst Hcnonw3oBars pa3nuyHbIe
COKPAUIEHHO20 YMHONCEHU) IpeoBpasoBaHEs B
IIpeobpasoanme nensix | 6 BBIDQKCHUM  NPU  PELICHUU
BBIpaKEHUI. 3anuTa NpoeKTa: ypaBHEHHiA, JI0KA3aTeIbCTBE
«Bo3BeneHne  JBywieHa B TOXKJECTB, B  3aJadyax Ha
CTCIICHb» JEIUMOCTh, B  BBIUHCICHUH
Konumponwsnas pasoma Ne 8 na | 1 3HAYCHUI HEKOTOPBIX
memy «Dopmynwt BBIPAKECHUI c IIOMOIIIBIO
COKPAU{EHHO20 YMHONCEHUL) KaJIbKYJISITOPA.
I1aBa 6. CucreMbl JuHeRHbIX | 19
YPaBHEHUI
JIugeniHoe YpaBHEHHUE C ABYMS 5 OHpCI[CHHTB, ABIIACTCA I 2,7

TICPECMCHHBIMU U UX CUCTCMBI

rnapa 4uceil pCCHUCM JaHHOT'O
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Pemenne cucteM JTHHEHHBIX | 9 YpaBHCHUA Y ABYMA
ypaBHEHMH. 3aIiura MpOeKTa: IEPEMCHHBIMH. Haxomuts
«JInHeliHbIe HEPABEHCTBA U UX myTéM nepedopa LETIBIC
CUCTEMBD» peIICHNA JJUHCUHOT' O
Koumponvsnas pagoma Ne 9 na | 1 YpaBHCHIA ¢ ABYMA
memy «Cucmemol TUHEHHBIX TICPCMCHHBIMH. Crponts
ypasnenuiiy rpaduk QyHKIMM ax + By = c,
rae a=0 wmm B=0. Pemarth
rpaduaecKkumM criocoOoM
CHUCTEMBI JIMHEHHBIX YPaBHEHUU
c JBYMSI MIePEMCHHBIMU.
[IpumensTsH croco6
M10/ICTAHOBKHU u croco6
CIIOXEHHSI  TPH  PEHICHUH
CUCTEM JIMHEWHBIX YPAaBHEHUH C
IBYMsI TIEpeMEHHBIMH. Pemarh
TEKCTOBBIE 3a/1a4H, HCIIOJIb3Ys B
KauyecTBe anredpandeckoiu
MOJIEIM  CUCTEMY YypPaBHEHMII.
WuTepnpernpoBath pe3ynbTar,
MOJIYYCHHBI TIPU  PEIICHUU
CHCTEMBI.
IToBTOpPEHUE 6
YpaBHEHUS C OHOH IIePEMEHHOM 1 3HaTh MaTepual, U3y4eHHbII 3,6
Pemenne 3amay ¢ OOMOIIBIO B Kypce MareMaTHKu 3a 7
ypaBHeHu# KI1acc  YMeThb  NPUMEHSATH
Jnneitnas GyHKums 1 HOJyYCHHbIE  3HAHHMA  Ha
CreneH, ¢ HaTypaIbHEIM TpaKkTUKe. YMeTh JIOTHYECKH
MOKa3aTeeM U ee CBOMCTBa MBICHTD, OTCTAHBATH CBOIO
CyMMa H PasHOCTb MHOTOWIEHOB. | | TOYKY 3pPCHHUA U BBICIYIINBATH
IIpousBeneHne oqHOUWIEHA U MHEHHE JIpYrux, paborars B
MHorowieHa. [Iponssenenue KOMaHJE.
MHOTI'OYJICHOB
DopMyIibl
COKpAII€HHOI'O YMHOXCHUS
HroroBelii 3aueT 1
Hmozosas konmponvhas paboma 1
PaGora Han ommoOkamu. Perrenue | 1
TEKCTOBBIX 33/1a4.
8 kuacc. (136 yacoB)
Paspnes. Tembl Koa OcHOBHBIE BU/IbI OCHOBHBIE
HYEC | nesiTeJIbHOCTH OOYYAIOMIMXCH | HANPABJICHUS
TBO | (ma ypoBHE yHHBepCAJALHBLIX | BOCHHTaTE]Ib
1aco y4eGHBIX JelicTBHIT) HOH
B NAesITeIbHOCTH
I'maBa 1. Panumonanbubie | 30 DopMynHpoOBaTH OCHOBHOE 1,8
apoou CBOWMCTBO paIyioHaIbHOU Jpobu
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Paunonaneubie 1poOu U ux | 5 u MIPUMEHSATH €ero IS
CBOJCTBa npeoOpa3oBaHUs IpoOeii.
CymMa u pa3HOCTh apooeit 8 BrinonHsaTh CJIOKEHHE,
BBIUUTAHUE, yMHOXKCHHE W
Konumponsnaa paooma Ne 1 na | 1 [IeTeH7e PAHOHATBHBIX IPOGEi,
memy (iPauuouanbete opoou u a TAaKe BO3BENCHHE POOH B
ux ceoucmea cTerneHb. BBITIOIHATE pa3IuvHbIe
Ipoussenenne  u wacrnoe | 15 | o 6a30panma patmonansex
apobeii.  3ammTa  MpOEKTA: BBIPAKEHUIA, JI0Ka3bIBATh
«HpeHCTaBHefiﬂe Apodu B BHzE TOXKJIECTBA. 3HaTh  CBOICTBa
CYMMBI J1poOeii» bynkmm  y=K/x, THe k=0, u
Konmponsvnaa paboma Ne 2 na | 1 yMeTh CTpOMTh €& rpaduk.
memy «Onepayuu c Opooamu. Hcrnonb30Bath KOMITBIOTED VIS
Apoono-payuonansnas UCCIIeI0BaHUS MOJIOKEHUS
dynxyusy rpapuka B KOOPIHHATHOM
MJIOCKOCTH B 3aBHCHMOCTH OT K.
I'naBa 2. KBaapaTubie kopau | 25
JleiicTBUTENbHBIE YHCIIA 3 [IpuBoauThH MIpUMEPbI 2,7
panroHaIbHBIX "
HPPpaIMOHATEHBIX quces.
ApudmeTnueckuii  KBaapaTHBIN | 6 Haxouth SHAYCHUS
KOpCHb apuPMETHIECKUX  KBAJPATHBIX
CaoiicTBa apupmernyeckoro | 4 KOpHeii, HCITOJIB3YSI pu
KBaJIpaTHOI'O KOPHA HEOOXOJAMMOCTH, KaJbKYJISITOP.
Konmponwsnaa paboma Ne3 na | 1 JIoKa3bIBaTh TEOPEMBI O KOPHE U3
memy "llonamue TIPOU3BEICHNUS u npobw,
apugmemuueckozo ToXRIECTBO Va2 =|a|, TIPHMEHSTH
Keadpamnozo Kopua u e2o ux B Hp606pa3OBaHI/I5IX
ceoucmea" BBIpaXKeHHi. OCBOOOXKIATHCS OT
HpI/IMeHeHI/Ie csorictB | 10 APPaOHAIILHOCTH B
apI/I(bMeTI/I‘ICCKOFO KBaJApaTHOTO 3HAMEHATEJIISIX ﬂp06eﬁ‘
KOpHAL. BbIHOCUTP MHOXKHTENb 3a 3HAK
3amura pOCKTa. KOpHA ¥ BHOCUTH MOJ 3HAK
«IIpeobpazoBanue JIBOMHBIX KOPHSI. Ucnop30Bath
PpadruKaJIOB» KBaJpaTHEIE KOpHHU I
Koumponvnaa paboma Ne 4 na | 1 BLIDAXKEHMS IEPEMEHHBIX W3
memy «Ceoiicmea KaaOpamnbtx Te€OMETPHUYCCKUX U (1)1/131/1qe(:1<1/1x
KopHeli» ¢opmyn.  Crpouts  rpaduk
byskmpr  y = VX wm
WUTIOCTPUPOBATh Ha Tpaduke eé
CBOMCTBA.
I'maBa 3. Ksaapatubie | 30
YpaBHeHHS
KBangpatHoe ypaBHeHue u ero | 16 Pematp xBaspaTHbIE ypaBHEHUS. 3,6
KOpHHU Haxomute mogbopomM  KOpHU
Konumponsnaa paooma Ne5 na |1 KBaJpaTHOIO YpaBHEHMUH,
memy «Keaopammnovie kopnuy» ucnonb3yss Teopemy  Buera.
UccnenoBath KBaJIpaTHbIE
Hpobubie paroHanbpHble | 12 YPaBHEHHUA 110 JUCKPUMHUHAHTY U
YpaBHEHHWs. 3alIuTa MPOEKTa: Koo dunrenTam. Pemars
«YpaBHEHUS C MApaAMETPOM» IpoOHBIE panoHaIbHbIE
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Konumponsnaa paooma Ne 6 na | 1 yYpaBHEHUsI, CBOJS  pEIICHUE

memy «/[podono-payuonanvhole TaKUX YPaBHEHUH K PELICHUIO

ypasHenusn JIUHEHHBIX U KBaJpaTHBIX
YPaBHEHUH C IOCIEAYIOLUM
UCKITIOUECHHUEM MMOCTOPOHHUX
KOpHEH.
Pemate  TexkcTOBBIC  3adau,
UCIIOJIb3YA B KayecTBe
anreOpanveckoit MOJIEeJIN
KBaJIpaTHbIE u IpoOHBIE
palroHaIbHbIC YPABHEHUS.

I'naBa 4. HepaBeHcTBa 24

UucnoBeie HepaBeHCTBA W uX | 9 ®opMynupoBaTh U JIOKa3bIBATh 4,5

CBOMCTBA CBOMCTBA YMCIJIOBBIX HEPABEHCTB.

Konmponsnaa paboma Ne 7 no | 1 Hcnons3oBars ammapar

meme: «YHucnosvie HEPABEHCTB JUTSt OIIEHKU

HepPAaAGeHCcmea U ux ceoicmeay INOTPEIIHOCTH M TOYHOCTH

Hepasencrtpa c oaHol | 13 MIPUOIMKECHHUSL.

IEPEMEHHOW M HUX CHCTEMBL. Haxogute  oObenuHeHHME W

3ammura MPOCKTA: IIEPECEYEHUE  MHOXKECTB, B

«/lokazaTenpbCTBO HEPABEHCTBY YaCTHOCTH YHUCIIOBBIX

Konmponwvnaa paboma Ne 8 na| 1 [IPOMEKYTKOB.

memy «Hepasencmea u ux PemaTe nuHeiiHbIE HEPABEHCTBA.

cucmemoly Pemrate  cuctembl  JIMHEHWHBIX
HEPAaBEHCTB, B TOM YHCJIE TaKUX,
KOTOpbI€ 3amucaHbl B BUJE
JIBOMHBIX HEPABEHCTB.

I'maBa 5. Crenenb ¢ ueabimM| 13

NoKasareJieM. JIeMEHThbI

CTATHUCTHKH.

CreneHs C 1eNbIM MTOKa3zaTeneM u| 8 3HaTh ompeAeseHNe U CBOWCTBA 1,8

e€ cBolicTBa CTENEHU C LEIbIM MOKa3aTeseM.

Konmponvnas paéoma N 9 na | 1 [IprMeHsATh CBOMCTBA CTENEHU C

memy «Cmenens ¢ ueavim
nokazamenem u eé ceoucmaea

LEIBIM
BBINIOJIHEHU U

OKa3aTejieM npu
BBIUUCIIEHUN WU
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DJIEeMEHTHI CTATUCTUKHU 4 npeoOpasoBaHuii  BBIPAKCHUIL

3awmura npoekra: «DyHKIUH y = Hcnonb3oBare 3amuch 4ucell B

x! iy = x? i ux cBoficTBa» CTaH/IaPTHOM BUJIC JUTSt
BBIDOKEHUST U  COMOCTABJICHUS
pa3mepoB 00BEKTOB,
JUIMTEIBHOCTA ~ TPOIIECCOB B
OKPYXKaIOIleM MHUDPE.
[IpuBouTH IIPUMEPBHI
peNpe3eHTaTUBHOM u
HEPENPE3CHTATUBHOW  BBIOOPKH.
W3Bnekars  uHpOpMaNMIO U3
TaOJINII 4acToT u
OpPTraHW30BBIBATH HH(OPMAIUIO B
BHUJIe TaOJIMIl YacTOT, CTPOUTH
WHTEPBAIbHBIN PS/I.
Hcnons3oBath HATJISIAHOE
MPEACTaBICHUE CTAaTUCTUUECKOU
nH(popMaluy B BUJE CTOJIOYATHIX
u KPYTOBBIX JFarpamm,
MTOJITATOHOB, THCTOTPAMM.

IloBTOpEHHE 14

IIpeobGpasoBanmue 1 3HaTh MarepHuall, U3y4yeHHBIH B 2,7

PALOHATILHBIX BHIPAKCHUM. Kypce MaTeMaTHKM 3a 8 Kjacc

IIpeoGpasoBanue 1 VMeTh NpPUMEHATH MOJTy4eHHbIE

PaIMOHAIBHBIX BBIPAKEHHUH. 3HaHUS Ha TNpaKTHKE. YMETh

[TpeoGpazoBanue 1 JIOTUYECKH MBICITUTH, OTCTAaUBATh

paIoHaIbHBIX BBIPAXKECHU. CBOIO  TOYKY  3peHUsT U

Brinecenue u BHeceHue | 1 BBICJIYIINBAaTh MHEHHUE JAPYrux,

MHO>KHTEJIS IOJ] 3HAK KOPHSI paboTath B KOMaH/IE.

Pemenne ypaBHeHUH. 1

Pemenne ypaBHeHUH. 1

Pemenne HepaBeHCTB ¢ oaHoM | 1

nepemMeHHoM. PemieHue cucrem

HEPaBEHCTB C OJIHOM

MEPEMEHHON

Pemenune HepaBeHCTB ¢ ojaHO¥ | 1

nepeMeHHou. Pemenue cucrem

HEPaBEHCTB C OJIHOM

IIEPEMEHHOM

Hmozosan Koumpoavhan | 1

paooma

Pabora Haz ommnbOkamu 1

Pemrenue 3anau. 1

Pemrenue 3anau. 1

WroroBsiii 3a4éTt 1

Ypok o6oo6mraroriero | 1

MTOBTOPEHUSL.
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9 KJIACC. (102 gaca)

Pazgea. Tembl Koa OcHOBHBIE BU/IbI OCHOBHBIC
HY€EC | nedATEbHOCTH 00Y4YAIOIIMXCS HanpaBJIeHUd
TBO (Ha ypoBHE YHHBEpPCAJIbHBIX BocnuTaTe/1b
q 3 . o
aco y4eOHbIX JeliCTBHIA) HoM
B NesITeJIbHOCTH
I'naBa 1. 22 Borancnare 3HadeHus QyHKIUH,
KBagparuunas 3alaHHO# (OPMYJION, a TaK Ke
bynkuns IByMsT U TpeMs GopMyaamHu.
DyHKIHH " X 5 OnuceiBaTh CBOMCTBA (YHKUUN 18
CBONCTBA Ha OCHOBE UX TrpadUIECcCKOro
IpeJICTaBICHHUS.
KBajpaTHBIH TPEXUICH. HNHuTtepnpeTupoBath rpaduxu
Koumpoﬂbnaﬂ paﬁoma 1 PEaNbHBIX 3aBHCHUMOCTEH.
Nl Ha memy IToxa3biBaTh CXeMaTUYECKHU
«Keaopamuunasn MOJIO)KEHWE Ha KOOPAMHATHOU
dynuxyuay IJIOCKOCTU TpaduKOB (YHKIMH
2 2 2
KBanpaTtuunas 8 y= ax%, y=ax® + n, y=a(x+n) ;
byHKIHS 1 €& rpaduK. Crtpouts rpapuk QyHKIUN y=ax
C 3 + BX + C, YMETh YKa3bIBaTh
KTeHeHHaH . byHKmA. KOOPJIWHATHI BEPLINHBI
30peHI’ N-OM  CTCTCHA. napaboibl, €€ 0Cb CHMMETPHH,
amura n6poeI<Ta. « HalpaBlieHuEe BeTBeW mapaloibl.
. ApoGHo . Hcnonp30BaTh KOMIBIOTED IS
TAHCHHA (bCyHKHHH nee HCCIEe0BaHUs MIOJIOKEHUS
rpagu. TeIeHb € rpadpuka B KOOPIAMHATHOM
paloOHaIbHBIM TOCKOCTIL
MOKa3aTeaem»
M3o6pa>|<aTb cxXxemMaTmn4vecku
rpadmK  PyHKUMM  y=x" C
1 YETHbIM n HEYETHbIM
n.MoHMMaTb CMbIC/T 3anucen
Koumponvnaa paooma Ne2 na
BMAA y= /X, rAe X - HeKoTopoe
memy «Keaopamuunas
ymcno. Umetb npeacrtaBjieHne
dyukyua» o o
0 HaxXoxXJeHMUN KOpPpHEM nN- OU
CTENEHU C NOMOLLbIO
KaJIbKynsTopa.
I'maBa 2. VYpaBHenuss wu| 16
HEpPaBeHCTBA c OHOM
nepeMeHHOM.
VpaBHeHNs ¢ 0J1HOf TlepeMeHHOi 8 PeH.I%iTB YPaBHEHUA TpeTbel U 2,7
YETBEPTOM CTENEHU C ITOMOIIBIO
pa3NoXKEeHUs] Ha MHOXKUTEIU U
Konmpoﬂbﬂag paﬁoma N 3ma | 1 BBEACHUS BCIIOMOTI'aTEJIIbHBIX
memy ((Ypaguenu;l u IEPpEMCHHBIX, B YaCTHOCTH
Hepagencmea c 00Hou pemarthb OMKBa/IpaTHBIE
nepemennoﬁ» YpaBHCHHA. Pemate ,Z[pO6HBIe
pauroHaIbHbIE yYpaBHEHUS,

CBOJA HMX K LCIBIM YpaBHCHUAM
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HepasenctBa C onHOM | 6 C  HOCIeIyIOLeH POBEPKOi
IEPEMEHHON. 3aluTa IPOeKTa: KOPHEH.
«HekoTopeie npuembl peleHus Pemate HepaBeHcTBa BTOPOM
LEJIbIX YPaBHEHUI» CTEIEHH, HCIOJIB3YS
X 1 rpaduvecKkue  MpelCTaBICHHUS.
oHmpoavHaa paooma Ne 4 Ha MCIoNB30BaTE METOL
memy «Hepvaeencmsa c 00HOU WHTEDBATOB 7Sl  PelICHHS
fiepemennon, HECJIOKHBIX panroHaIbHBIX
HEPaBEHCTB.
I'maBa 3. VYpaBHewus wu |17
HepaBeHCTBa c AByMSl
nepeMeHHbIMHI
VYpaBHeHue C asyms | 12 Crpoutsb rpaduku ypaBHEHUH ¢ 3,6
MIEPEMEHHBIMH U UX CHCTEMBI JBYMSI TIePEeMECHHBIMHU B
HepasencTsa c mByms | 4 IPOCTEUIINX Cy4asX, KOraa
IEPEMEHHBIME U HX CHCTEMBI. rpagukoM  sBIfETCA  TpsMas,
3amura mpoekTa: «HexoTopsie napabora, rurepbora,
NpUeMbl  pElleHHs  CHCTEM OKpYXHOCTb. lcnonp30Bare UX
YPaBHEHUN BTOpPOM CTENEHU C AT rpa(bnqecxor? PCIICHIT
JBYMST TIEPEMEHHBIMED CHCTEM YpaBHEHHUH C JByMS
MepeMEHHBIMH.
1 Pemath crioco6oM moicTaHOBKU
Koumponvnaa paboma Ne5 na CHCTEMBI JBYX YpPaBHEHHMH C
memy «Ypasnenusn u IByMs IIEPEMEHHBIMY, B
Hepagencmea c osyms KOTOPBIX ~ OJHO  ypaBHEHHE
nepemenHbIMU) NepBOi CTENeHHu, a Apyroe —
BTOPOU CTETICHH.
Pemate TekcTOBBEIE 3ajauH,
UCIIOJIB3YS B KayecTBe
anredpandeckoi MOJIETN
CHUCTEMY YypaBHEHUU BTOPOM
CTETEeHH c JBYMSI
NEePEMEHHBIMU; peuiartpb
COCTAaBIICHHYIO CUCTEMY,
UHTEPIPETUPOBATH PE3yNbTaT.
I'naBa 4. Apudmernueckas u | 15
reoMeTpuyecKasi Nporpeccun
ApudmMernueckas Iporpeccus 7 [IpumMeHsTH WHJICKCHBIC 4,5
o003Ha4YeHHsT  JUIsI  YJICHOB
Konmponvnas paboma Ne 6 na | 1 TOCICAOBATCITEHOCTCH.
memy «Apugpmemuueckasn Hpmpouts 1ip VMEPS! Saniai
MIOCJIEIOBATEIBLHOCTEN
npozpeccua» .
dopmynoit m-ro  4ieHa u
PEKYPPEHTHOU (bopmynoit.
BoiBogute  dopMynsl  T-TO
I'eomeTrpuueckas mporpeccust 6 wieHa — apu)METHUYECKOH |
3ammra  npoekra:  «Mertox TEOMETPHYECKOH  TMPOTpeccHH,
MaTEMaTHYECKONH NHAYKLIMN CYMMBl IIEPBBIX II  WICHOB
apupMeTHIecKoi U
F€OMETPUUECKON  MPOTpPEeCcCui,
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pemarb 3a/1a4u c
UCTIOJIb30BAHUEM ATUX (OPMYIL
Jloka3zbIBaTh

XapaKTEepPUCTUYECKOE CBOWMCTBO

apudMeTHIeCKOM u
F€OMETPUYECKON  MPOTPECCHI.
Koumponvnaa paboma Ne 7 na [IpuBoauTh IpUMEpPHI
memy «Il'eomempuueckasn JUHEMHOrO0  pocTa  YJIEHOB
npozpeccusn» HEKOTOPBIX  apU(PMETHUCCKUX
IIporpeccuit u
9KCIOHEHIIMAIBHOTO pocra
YJIEHOB HEKOTOPBIX
F€OMETPUYECKUX  IPOTPECCUM.
Pemate 3amaum Ha CIOXHBIE
MPOILICHTHI,  HUCIOJIB3ySd  TpHU
HEOOXOAMMOCTH KAJIBKYJISATOP.
I'naBa 5. Jaementbl | 13
KOMOMHATOPUKH M TEOPHH
BEPOATHOCTEM
9 Bemonasate  mepebop  Bcex 1,8
DiieMEHTH KOMOUHATOPHKI BOSMOKHBIX  BAPHAHTOB  JUIA
nepecyera  OOBEKTOB  WJIH
KOMOWHAIUI.
[IpumeHsTH MPaBUIIO
KOMOMHATOPHOTO YMHOKEHHUS.
Hawanpnbie  cBemenmst — u3 | 3 PacniosnaBate  3ajaun  Ha
TEOPHH BEPOATHOCTEN BBIUUCIICHHE qucia
3amura npoekra: «CioxXeHue u NIEPECTAHOBOK,  Pa3MEIICHMI,
YMHO>KEHHE BEPOSTHOCTEH» COUeTaHUl U  MPUMEHSTH
COOTBETCTBYIOIINE (DOPMYIIBI.
Boruncnsate 4acToTy
Koumponvnaa paboma Ne 8 no | 1 CITYUaIHOTO COBEITHSL
fmeme «Inemenmu OuenuBath BEPOSATHOCTD
Kombunamop ukw —u-meopuu CIIy4aifHOTO COOBITUA C
eeposmuocmei. [HOMOLLBIO 9ACTOTHL,
YCTaHOBJICHHOMN OTIBITHBIM
nyréM. HaxoauTte BEpOSATHOCTH
CIy4alHOTO  COOBITHS ~ Ha
OCHOBE KJIACCHUYECKOTO
oTpeeNeHus BEPOSITHOCTH.
[IpumeHsTH pUMEpPbI
JIOCTOBEPHBIX M HEBO3MOKHBIX
COOBITHH.
IMoBTOpEHUE 21
KBampatnunass ¢yHkuus u ee 1 27
rpaduk
[ToBTOpUTE,  0000UIUTE U
KBampatnunas ¢yHkuus u ee | 1
CHUCTEMAaTU3UPOBATH 3HAHUSA
rpaguk ydamuxcs 3a Kype 7-9 kimaccos
KBamparnunas ¢yHkuus u ee | 1

rpaduk
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Crenennas gynknus. Kopens N | 1
— 1 CTENIEHU

YpaBHeHust c OIHOM | 1
MIEPEMEHHOM

YpaBHeHust c OOHOM | 1
MEPEMEHHOM

Hepasencrtpa Cc OOHOM | 1
MIEPEMEHHOM

Hepasencrtpa c OOHOM | 1
MIEPEMEHHOMN

YpaBHEeHUs c IByMs | 1
MIEPEMEHHBIMU U UX CHCTEMBbI
YpaBHeHUs c IByMs | 1
MIEPEMEHHBIMU U UX CHCTEMBbI
YpaBHeHUs c IByMs | 1
MIEPEMEHHBIMU U UX CHCTEMBbI
HepasencrBa c IByMs | 1
MIEPEMEHHBIMU U UX CHCTEMBbI
HepasenctBa c IByMS | 1
MIEPEMEHHBIMU U UX CHCTEMBbI
Apubmernueckas nu| 1
reoMeTpHyecKas Mporpeccuu
Apubmernueckas u| 1
reoMeTpHruecKas Mporpeccuu
Apubmernueckas u| 1
reoMeTpHuuecKas Mporpeccuu
DYHKIUU U UX TpaduKu

Hmozoean KOHmpoawvhas | ?
paboma

OyHKINU U UX TpaduKu

OyHKINU U UX TpaduKu

COI''TACOBAHO

[Iporokoun 3acenanus
METOUYECKOTO 0ObEeIMHEHUS
yuurtenei EMI]
MAQOY-COLI Ne 25 MO r. ApmaBup
oT 2021 roga Ne 1

Opxo T. I

MOJIMHUCH pykoBoauTens MO (015(0)
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