Mynuuunansnoe 6romxeTnoe obmeobpasoBarenbnoe yupexaenne « umuazus No 39»\
~

&

ropoackoro okpyra ropoa ¥Y¢a Pecny6ankn Bamkoprocran

OKCIIEPTU3A ITPOBEJIEHA
Ha 3acezianuu kadenpsi (MO)
MartemMaTHka i HHpOpMaTHKa
Pykosoayresns kadenpsi (MO)
~ ___(Baneesa JL.P.)
nporokos Ne 1 o1 26.08.2018 r.

Camoiinenko A.C., yuurenb matemaTHky
BbiciIen kareroput MBOY «'umuaszus Ne 39»:
Jlonamuna JI.B., yautens MaTeMaTHKH

Q. BbicLIei kareropun MBOY «["umHazus Ne 39»;
t Y®A -2018r.

S
% Cocrasurean:



IlosicHuTeIbHAS 3aNUCKA.
Pabouass mporpamMMa cOCTaBlieHa Ha OCHOBE CIEIYIOIIMX HOPMATHBHO-TIPABOBBIX M HHCTPYKTHBHO-METOANYECKUX
JIOKYMEHTOB: N

e  MenepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-03 «O6 o6pasoBanuu B Poccuiickoit @eneparumy;

e llpukaz MunucrepcTBa oOpa3oBanusi W Hayku Poccmiickoit ®exeparmm ot 17.12.201 897 «0O06
YTBEpXKACHUN W BBEICHWH B JeHCTBHE (hefepallbHOTO TOCYJapCTBEHHOTO OOpa3oBate aHmapTa
OCHOBHOT0 001Iero oopa3zoBanus» ¢ uaMeHeHusiMu ot 31.12.2015r. Nel577;

e  «OcHoBHasi 00pa3zoBaTenbHas MPOrpaMMa OCHOBHOTO 00IIero oopa3zoBanusi MyHUIUNATbHOFE OIOIKETHOT'O
obmieobpazoBatensHoro yupexaenns «l mMuazus Ne39» ropomckoro okpyra ro@)&ba PecrryOmmku
Bamkoprocran» ot 30.08.2013r. Ne320;

o «[lonoxxenne o paboueil mporpamme yuutens MyHHIHNAIBHOTO OFOKETHOT! 00pazoBaTeNbHOTO
yupexnaenus «[ mmuazus Ne39» ropozackoro okpyra ropon Y da Pecrrybnmku bamkoprocram» ot 11.05.2016r.

Ne336;
e  VyeOuniii ian MBOY «'umuaszus Ne39».

Jlannas pabouas mporpaMma OpUEHTHPOBAaHA Ha UCTIOIb30BaHUE YueOHUKa aBTOpoB Makaprruea FO.H. u np.,
«Anrebpa 7, 8, 9». Mocksa; [Ipocsemenue, 2018.

Cpoxku peanu3zanun nporpamMmmsl — 3 Toja, 4 gaca B Heaemo (Bcero @2 OB).
@opmbl OpraHu3aliiil Y4eOHOH NesATeNbHOCTU: TPYNIOBasi, HWHAWBU pHas, (poHTaNmBHAs, KiaccHas,
BHEKJIaCCHas.

@opMbI U METOABI KOHTPOJISI: paboma y 00CKU, ycmHble OTBERL! YHAIINXCS: Y4aCTHE B AUATOTaX-AUCKYCCUIX
Ha 3aHSATHAX; PELIEH3UPOBAHHUE OTBETOB M PabOT APYIHX yYalluXcs; MeHHble pabombl. CaMOCTOSTEIbHBIE U
KOHTPOJIbHBIE Pa0OTHI; TECTUPOBAHWE;, OHJIAHH TECTUPOBAHUE; muueckue 3a0anus. TOJATOTOBKA JIOKJIAJOB;
MOATrOTOBKA IPE3EHTALUI.

CucremMa OlEeHKH JOCTHKEHUS TMJIAHUPYEMbBIX Pe3yJihT

Ilpu mpoBepke YCBOCHHs Marepuaia HEOOXOIUMO
TCOPUHU U YMEHHUS MIPUMEHATH €€ Ha MPAKTUKE B 3HAKOMpI €3HAKOMBIX CHTYAIHsX, (OPMHPOBATH KOMIICTECHIIHH:
KIIFOYEBbIC O6pa3OBaTeJ'II)HI)IC KOMIICTCHIIMH, KOMMYH THUBH KOMIICTCHI IO, UHTCJUICKTYAJIbHYIO KOMIICTCHI IO,
KOMIICTCHIIMIO IPOJYKTUBHOH TBOPYCCKOH ACATCHE) Y, WHQOPMAIMOHHYIO KOMIICTCHIINIO, Pe(ISKCUBHYIO
KOMITCTEHIIHUIO.

[TpoBepka ycBoeHHs y4eOHOTO Marepuaja IO TeOMETPHU OCYIICCTBISIETCS 4Yepe3 CaMOCTOSTEIbHbIC H
MpaKTHYECKHe PaboThl, KOHTPOJILHBIE PAabOTHI IO pa3/esiaM yueOHOTO MpeaMeTa, TECTHI.

ITpoMexyTOYHAsT ATTECTAIMs MPEIyCMORPEHa B BHJIC KOHTPOJIBHOM pabOTHI.

[pemmaraloTcst  y4anmMmcst pasHOy. pi¢ paboThl, T.C. CIHCOK 3aJ@HHMN JEIUTCS Ha JBE YaCTH —
00s13aTenbHy0 U HeoOs3arenbHy 0. O0sA33aEelbHBI YPOBeHb 0OecreunBaeT 0a30BbIe 3HAHMS IS JIIOOOr0 YUCHHKA.
HeoOsi3aTesbHast 4acTh paccyrTaHa Ha 0 @

O

B
ATh MOJHOTY, NMPOYHOCTh YCBOCHMS YUYaIUMHCS

COOTBETCTBYET BONpPOCY, COJIEP cOPHeo0XxonuMBIe TeopeTHdeckne (GakTbl U OOOCHOBAaHHBIE BBIBOIBI, & €r0
W3J0KEHUE W IHUChbMEHHas MaTeMaTHYeCKH TIpPaMOTHBI M OTJIMYAIOTCS IOCIEJOBAaTENLHOCTBIO U
aKKYpaTHOCTBIO.

Pemenne 3aJa4u CUHMTaCTCA 663ynp6‘lHBIM, €CJIn TpPaBUIIbHO BBIGpaH crocoo peuieHus, CaMO PpCUICHUC
CONIPOBOXKAACTCA HEOoOX II\W O6’B${CH€HHHMI/I, BCPHO BBIIIOJHCHBI HYXXHBIC BBIYMUCJICHUA H npeo6pa30BaHHsI,
IMOJTYy4YC€H BEPHBIN OTBCT, €A0BATCIIbHO 3alMCaHO PCIICHHUEC.

OHCHKa OTBETa a OCA IPpHU YCTHOM U ITUCBMEHHOM OIIPOCE MMPOBOJUTCA BBICTABJIACTCA OHA U3 OTMECTOK! 2

(HeyIOBIETBOPUTEIHHA), YAOBJIETBOPHUTEIHHO), 4 (XOPOIIO0), 5 (OTIUYHO).
I[lnanupyemble pe3yJibTaThbl 0CBOEHHUSI YU1€OHOTO Kypca
IIpem ¢ Pe3ysIbTaThl U3yUeHUs Kypca anreOphl TOJKHBI OTPaKATh:

1) dbap OBaHUE IIPEJICTABJICHUN O MaTEMaTUKE KaK O METOJE NO3HAHUS NEHCTBUTEIBHOCTH, ITO3BOJISIIOLIEM
aTh peaJIbHBIE IIPOLIECCH] U SBJICHUS:

onuchiBafh N3}
C pOJIM MaTeMaTHKH B pa3BuTHH Poccun n mupa;
BO3MQI)KHOCTbH IIPHUBECTH MPUMEPBI U3 OTEUECTBEHHON U BCEMUPHON MCTOPUN MaTEMaTHUYECKUX OTKPBITHN M UX
aBTOPOB;

2) Pa3sBUTUC YMeHI/Iﬁ pa6OTaTL C y‘-Ie6HI>IM MAaTCeMAaTU4YCCKUM TCKCTOM (aHaJ'II/ISI/IpOBaTB, HU3BJICKATb
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HEOOXOMUMYI0 WH()OPMAIMIO), TOYHO M TPaMOTHO BBIPAKATh CBOM MBICIH C NPHUMEHEHHEM MAaTeMaTHUYECKOU
TEPMUHOJIOTMH W CHMBOJIMKH, TPOBOAMWTH KIacCU(UKAIMK, JIOTUYECKHE OOOCHOBAaHUSI, JIOKAa3aTeNIbCTBA
MAaTEeMaTUYECKUX YTBEPKICHUIM:

ONEPUPOBAHHE MOHATHAMI: MHOKECTBO, HMEMEHT MHOYKECTBA, OIMHOKECTBO, NPHHAIEKHOCTD, HAXOMKICHNE

nepeceyeHns, 00beTNHEHHS TOJIMHOXKECTBA B IPOCTEHIIINX CUTYAIHIX; L
PElICHNE CIOKETHBIX 3a7[ad Pa3HBIX TUIIOB HA BCE apU(PMETHUCCKUE ICHCTBUS;
MPUMEHEHHUE CIoco0a MOUCKa PEIICHUs 3a]lauM, B KOTOPOM PacCyKICHUE CTPOUTCS OT YCIOBU p8OOBaHUIO

WA OT TpeOOBaHUS K YCIOBHIO;

COCTaBJICHHWEC TUIaHA PEIICHMS 3aTadd, BBIICICHHE JTAIOB €€ PEHICHUSA, WHTEPIPETANsS BBIUMCIHTEIHLHBIX
pe3yabTaTOB B 33/1aue, UCCICIOBAHUE TIOMYUYCHHOTO PEIICHUS 3a/1a4H;

HaXOKJIEHUE TIPOIEHTa OT YHCJa, YMCHa 10 MPOIEHTY OT HETo, HaXOXACHUS IMPOIe QOTHOIHCHHX JIBYX
YHUCEIT, HaXOKICHHUS TPOIEHTHOTO CHIDKCHUS WITU TPOIICHTHOTO TTOBHINICHS BEIMYNHEI,

pelIeHue JIOrH4ecKuX 3a/1ay;

3) pa3BuTHE MPEACTABICHUM O YMCIE W YUCIOBBIX CHUCTEMaxX OT HATYPaJbHBIX A0 JEUCTBUTEIBHBIX UHUCEN,
OBJIaJIeHNE HABBIKAMH YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAIBHBIX BBIUMCICHHUI:

OTICPUPOBAHUC TMOHATHIMH: HATYpPaJIbHOC YHUCIIO, LENOE YHUCIO0, OOBIKHOBE IPo0b, JecsTU4YHasi poob,
CMEIIaHHOE YHUCJIO, PAllMOHAIBHOE YHCII0, UPPALIMOHATIBHOE YUCIIO;

WCITOJIb30BAaHUE CBOMCTBA YHCEN W 3aKOHOB apU(PMETHUECKHX OIepAll YUCIaMHU TIPU BBITOJTHECHUH
BBIYHCJICHUIA,

HCIIOJIb30BAaHUE TIPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BeITONHE WCJICHUM U PELLIEHUH 33]1aY;

BBINIOJTHEHHUE OKPYIJICHUS YUCEI B COOTBETCTBHH C NIPABUIIAMU;

CpaBHEHHE YHUCET;

OILICHUBAaHWE 3HAYCHHUS KBAIPATHOTO KOPHS U3 MOJOKUTEIHLHOT

4) oBiaaeHHE CUMBOJBHBIM SI3BIKOM aIreOpbl, MpHEeMaMH BB
BBIPQ)KCHUM, PELICHUSA ypAaBHEHMI, CUCTEM YpPaBHEHUM, HEPAaBEHC
peanbHBIe CUTYalllu Ha SI3bIKE alreOphl, UCCIIe0BaTh MOCTPOCH
WHTEPIPETUPOBATH MOJTYYCHHBIN pe3ybTaT:

BBITIOJIHEHUE HECIIOKHBIX NMPeoOpa3oBaHuil Al BBIY
CTETEHH C HaTypaJIbHBIM IIOKAa3aTeIeM, CTEIICHHU C LEBIM OTP

BBITIOJTHEHUE HECJIOXKHBIX MpPeoOpa3oBaHUN Iel
KBaJpaTHBIMH KOPHSIMH; PACKpBIBaTh CKOOKH, HPYBOIUT
COKPAILEHHOTO YMHOXKEHHUS,;

pellleHne JMHEMHBIX M KBaJApPATHBIX ypaBHefMuii n HepaBEeHCTB, ypaBHEHMN M HEPABEHCTB, CBOISIIMXCS K
JMHEHHBIM WM KBaJpaTHBIM, CHCTEM YPaBHEHHH M HEPAaBEHCTB, N300paKCHNE PEHICHUI HEPABEHCTB M X CHCTEM Ha
YHUCJIOBOU MPSIMOW;

5) oBnaneHue cucTeMoOd (YHKIHOH bIX TOHSTHH, Pa3BUTHE YMEHHs HCIOJb30BaTh (YHKIHMOHAIBHO-
rpaduyuecKue MPeICTaBIeHUs JUTsl PeICHHUS, PA3IMYHBIX MaTeMaTHUECKUX 3a]ad, JJIsl OTIMCaHMs U aHAIN3a PeaibHBIX
3aBHCHMOCTEMN:

OTpeJiesIeHIE TIOJI0KEHHUS TOUKU @ OpAMHATaM, KOOPAWHATHI TOYKH T10 €€ TOJIOKEHHIO Ha IJIOCKOCTH;

HaxokaeHue 1o rpaduky 3HaueHUR, GQyHKImK, 001acTH onpeaeNieHrs, MHOXKEeCTBA 3HaYeHUH, HyJeH (QyHKIuH,
MPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEIKYTKOB BO3pACTaHHsI M yObIBaHUS, HANOOJIBIIETO U HAMMEHBIIIETO 3HAYCHUS
GbyHKIHIH;

nocTpoeHue rpaduka JTNHEHHOT anapaTHIHON (QyHKINH;
omepupoBaHue Ha 0a3 OBHE TMOHATHSIMH: TIOCJIEJOBATEIbHOCTh, apudMeTHYecKas Iporpeccus,

LV (WER

HUSL TOXIIECTBEHHBIX NpeoOpa3oBaHuil
CHCTEM HEPaBEHCTB; YMEHHS MOJACIHPOBATH
€]l C UCIIOJIb30BaHHUEM alllapaTa anreOpsbl,

AQYEHUI YUCIOBBIX BBIPAKEHUM, COIAEPIKALIUX
BHBIM TI0Ka3aTeJIeM;
OHO palMOHAJBHBIX BBIPAYKEHUH W BBIPAKEHUH C
MMOJOOHBIE ClaraeMble, HCIOIB30BaTh (HOPMYIIBI

reoMeTpuyecKas Iporpeccus;

WCIIOJIb30BaHKUE CBOICTB JIMHEWHON M KBaJApPaTUYHOW (QYHKIMHA M MX rpa)MKOB IPH PELICHUH 3aad U3 APYTHX
Y4eOHBIX MPEIMETOB;

6) oBmazeHue Tp
MPEICTaBICHUI O CT
HPOCTEUIINX BEPOSITH
Ha JuarpaMmax,
CTaTUCTHYECKH

1 cr1ocobaMu MPEeICTaBICHUs U aHAIN3a CTAaTUCTUYECKUX AAHHBIX; (HOPMHUPOBAaHHUE
ECKMX 3aKOHOMEPHOCTSIX B PEaJbHOM MHPE M O PA3IUYHBIX CIIOCO0aX MX M3Y4YEHHs, O
MOJIEJISIX; pa3BUTHE YMEHWH HM3BJIEKaTh WH(POPMAIIHIO, MTPEICTABICHHYIO B Ta0JIMIaXx,

JC MNPCACTABICHUA O POJH IMPAKTUYCCKU JOCTOBCPHBIX W MAJIOBCPOSATHBIX CO6I>ITHI>1, O poJix 3aKOHaA
OOJIBIIMX YHCET B MACCOBBIX SIBJICHUAX
YME€HHUE CpaBHHUBATbL OCHOBHBLIC CTAaTUCTHYCCKUEC XapaKTCPUCTUKH, IIOJYUYCHHBIC B IPOLECCE PCHICHUA
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MPUKIIATHON 3a/1a4H, U3YYCHUS PEalbHOTO SBICHHUS;

7) pa3BuTHE YMECHUH TPUMCHSTH M3YUYCHHBIC TOHSATHS, PE3YJIbTAThl, METOBI JIUISl PEIICHHS 3aJ]1ad MPaKTUIECKOTO
XapakTepa M 3a7ad U3 CMEXKHBIX MUCIUIUIMH C HMCIOJIB30BAaHUEM IMPH HEOOXOIUMOCTH CIPABOYHBIX MaTEepPHAJIOB,
KOMITBIOTEPA, TTO0JIL30BATHCS OICHKON M MPUKUIKON MPH MPAKTUYECKUX PacdeTax: N

pacro3HaBaHUe BEPHBIX U HEBEPHBIX BHICKA3bIBAHMUN; N

OIICHUBaHUE PE3YJIbTATOB BEIYUCICHHN MTPH PELICHUH MPAKTHYSCKUX 3a]1a4;

BBITIOJTHCHUE CPABHEHUS YUCEIT B PEaIbHBIX CUTYaIUsX;

UCIIOJI30BAaHUE YHCIIOBBIX BBIPAKEHUH MPH PENICHUH MPAaKTHYSCKHX 3a/a4 W 3aaad uf J X Y4eOHBIX
MPEMETOB;

Breimyckauk Hayuutcss B 7 - 9 knmaccax (AJi1 HMCIIONB30BaHUS B TIOBCEIHEBHOM U U Oo0eCIeUCHHS

BO3MOKHOCTH yCIICIITHOTO TIPOIOJDKEHHSI 00pa30BaHMs Ha 6a30BOM YPOBHE) )@’/
Dnemenmul meopuu MHONCECME U MAMEMAMULECKOU TOSUKU

- OrmepupoBarh Ha 0a30BOM YypPOBHE TMOHATHSIMH: MHOXXECTBO, 3JCMCHT MHOKECTBA, IOJMHOMKECTBO,
MPUHA]ICIKHOCTB;

- 3aJ1aBaTh MHOXKECTBA MIEPEUNCICHIEM UX 3JICMEHTOB;

- HaXOJUTh MEePEeCeUCHHE, O0bETUHCHHE, TIOJMHOXKECTBO B IPOCTCHIIINX CHUTY ;

- OTIEpUPOBATh Ha 0A30BOM YPOBHE TIOHATHUSMU: OIPEIEIICHUE, aKCHOMa, TS a,YI0Ka3aTeNbCTBO;

- IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPBI IS TIOITBEPKICHHUS CBOUX BhICKA3RIBARKH.
B noBceiHEBHOM JKU3HU U TIPU U3YYCHHUH APYTHX MPEIMETOB:

- UCIIOJIb30BaTh I‘pa(bI/I‘IeCKOC MNpEACTABJICHUE MHOXKCCTB IJIA OIIMCAHMA BHBIX ITPOLICCCOB U HBHCHHP'I, npu
pelleHUH 3a/1a4 JPYTUX YIeOHBIX PEIMETOB.

Yucna
- OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSAMHU: HAaTypasbHO, q%o, LEeJI0e YHUCII0, OOBIKHOBEHHASI APOOb,
JECSITUYHAs Ipo0b, CMeIaHHast IPOOk, PAMOHANBEHOE YUCIIO, apu(pMeT 1 KBaJ[paTHBIA KOPEHb;

- HCTIOJIB30BaTh CBOMCTBA YHCEN U MpaBUiia ACHCTBUI NpHU Bb €HUU BBIYHCIICHU;

- UCIIOJIb30BaTh MPU3HAKH JACIUMOCTH Ha 2, 5, 3, 9, 10 mp OMHEHUH BBIUYMCIICHUI U PEILIEHUU HECIIOAKHBIX
3ajay;

- BBINIOJIHSITH OKPYTJIEHHE PALIMOHAIBHBIX YHCENT B COOTBE C TpaBUJIAMH;

- OLICHUBATh 3HAUCHHUE KBAAPATHOTO KOPHS U3 ITOJIOKH 0 LIEJIOTO YHCIIA;

- pacro3HaBaTh palliOHAIbHBIE U HPPALIMOHAIBHBIL ;

- CpaBHHUBATh YUCIIA.
B noBceHeBHOM KU3HU U IPU U3YUYEHUH APYTUX MPE B:

- OLIEHMBATh PE3YJILTATHI BHIYUCIICHUH NpH perffenny MpakTHYECKHX 3a/1a4;

- BBITIIOJIHATH CPaBHCHUEC YHCECJI B PCAJIbHBIX CUTYallUAX,
- COCTaBJISITb YMUCIIOBBIC BBIPAXCHHA IIPpU PCIICHHUU MNPAKTUYCCKUX 3adad W 3ada4 U3 JPpYyrux y‘IeGHLIX

MPEIMETOB.
Toorcoecmaennvle npeoopas3o6aHus

- BeinonHATE HecnoXHbIE NPeoOpa3zQBaHUSNII BEIYUCICHUS 3HAUEHUH YMCIIOBBIX BBIPAKECHHUH, COACPIKAIINX
CTETEHH C HaTypaJIbHBIM IOKa3aTejIeM, gfereH ) C LeJIbIM OTPULATEIbHBIM [IOKa3aTeleM;

- BBHITIOJIHATh HECJIOXKHBIE MPeoOPa3oBaPus LENbIX BBIPAKEHHUN: PAacKphIBaTh CKOOKH, NMPUBOJIUTH IOJIOOHEIE
cllaraeMsle;

- UCIOJIb30BaTh (HOPMYIIbL
KBaJIpaToB) JUIsl YIPOILIEHHUS BBIY '3HaYeHNI BBIpAXKCHUH;

- BBINOJHATH HECIOXKHBIE, IT a30BaHMs JPOOHO-TMHEMHBIX BBIPAKEHUH U BBIPAKEHUH C KBaJpaTHBIMH
KOPHSIMH.
B noBceaHeBHOM XHU3HU U IPU U3YYCHUH APYTHX NPEIMETOB!

- IOHUMATh CMBICI $AWUCH JHCITa B CTAHAAPTHOM BHIIC;

- OIEPUPOBATH Ha YPOBHE MOHSATUEM "CTaHIApTHAS 3aIIUCh yKcia'.
Ypasnenus u nepasengimsa

- OmnepupoBatb \HINDA30BOM YpOBHE TIOHATHUSIMH: DPAaBEHCTBO, UYMCIOBOE PABEHCTBO, ypaBHEHHE, KOPEHb

- COCTaBJSTh M pELIaTh JIMHEHHbIE YpaBHEHHWs NpPU PELICHWW 3ajad, BO3ZHHUKAIOUIMX B JPYTUX Y4YeOHBIX
npenMeTax.



Dynkyuu
- Haxoaute 3HaueHne GyHKIIUH 110 33/JaHHOMY 3HAYEHUIO apTyMEHTa;
- HaXOJUTh 3HAYCHHE apTryMEHTa 110 33JJaHHOMY 3HAYCHUIO (DYHKITUU B HECTIOKHBIX CUTYaIUsIX;
- ONIPEIENATh MOJIOKEHNE TOUKH 0 €€ KOOpAUHATaM, KOOPAMHATHI TOUKH TI0 €€ TOJI0KEHUIO Ha KOQPIH/IHaTHoﬁ

TJIIOCKOCTH; &N

- Mo rpaduKy HaxOJUTh OOJIACTh OMNPEICIICHUS, MHOXXECTBO 3HAYCHUH, HyIU (YHKIH OMEKYTKH
3HAKOITOCTOSHCTBA, TPOMEXKYTKU BO3pACTaHUsI U yObIBaHUSI, HAMOOJIBIIIEEe U HAMMEHBIIICEC 3HAYCHHUS ui;

- CTPOUTH rpapuiK THHEHHON QYHKINN;

- TIPOBEpATH, SBISETCA I JaHHBINA Tpaduk rpadukoM 3amaHHOW (QYHKIUK (JTMHEHHOM, JIPaATUIHOM,
00paTHOH NMPOMOPIMOHATBHOCTH);

- OIIPENIETIATh IPUOTMKCHHBIC 3HAUCHUS KOOPINHAT TOUKH TTepeceUeHIS TpaduKoB ¢ Q

- omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMHU: TIOCIENOBATEIBFHOCTh, apH CKas TPOTPECCHS,

reoMeTpHYECKas MPOrpecCcus;
- pemaTh 3aJlayy Ha MPOrPECCUH, B KOTOPBIX OTBET MOXKET OBITh IMOJIYYCH HEIQCPEACTBEHHBIM MOJICYETOM 0¢3
MpUMEHEHus! GopMyII.
B moBceTHEBHO# KU3HU U NIPU U3YUYCHUU APYTUX MPEIMETOB:
- HCIIOJIb30BaTh IPa)UKK PEabHBIX MPOLECCOB M 3aBUCUMOCTEH JIJIs OTpe HUSH UX CBOWCTB (HAHOOJIBIINE U
HaMMEHBIIIME 3HAYCHUS, MPOMEKYTKA BO3pACTAHUsSI W YOBIBaHHUS, OOJACTH, MONOKMTEIBHBIX W OTPHUIATEILHBIX
3HAYCHUH U T.11.);

- HCTONIb30BaTh CBOMCTBA JUHEWHOW (YHKIMH W ee Tpaduk IIp HUM 33724 W3 JIPYTUX y4eOHBIX
HIPEAMETOB.

Cmamucmuka u meopus 6eposmHocmei
- HMMeTp mnpeacTaBiIeHUE O CTATUCTUYECKUX XAPAKTEPUCEUK BEPOSITHOCTH  CIyYaifHOTO COOBITHS,

KOMOWHATOPHBIX 3a7a4yax;
- pemaTh MpoCcTeHIIne KOMOMHATOPHBIE 3a/1a9l METOJIOM IIp ¥ OpraHU30BaHHOTO Mepedopa;

- IPEJICTABIISITh JJAHHBIC B BUJIE Ta0JIHUII, IUarpamm, rpaduk

- YUTaTh HHPOPMALIUIO, PEACTABICHHYIO B BH/E TaOIH MMBI, rpaduKa;
- OIPE/IeNIATH OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCT CJTOBBIX HaOOPOB;

- OLICHUBATH BEPOSITHOCTH COOBITHS B IPOCTEUIINX CII ;

- IMEeTb IPE/ICTABICHUE O POJIM 3aKOHA OONBIINX MACCOBBIX SIBJICHUSIX.

B moBceHeBHOI KHU3HU U TP U3YYEHHUHU PYTHX MPEIMETOB:

- OLICHNBATH KOJTHYECTBO BOSMOKHBIX BAPHAHTOR, MELO/IOM mepebopa;

- HIMETH MPEJICTABJIEHHUE O POJIM NMPAKTHYECKH AOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHIA;

- CpPaBHMBATh OCHOBHBIC CTATHCTHYECKHE XapaKTEPUCTUKHU, MONYyUYEHHBIC B MPOIECCE PEHICHUS MPHUKIATHON
3a/1a4M, U3yYCHUS PEATBbHOTO SIBJICHHS;

- OLICHUBATH BEPOSITHOCTH PEANbHBIX COOBITHIA M SIBICHHI B HECIIOKHBIX CHTYAIIHsX.
Texcmogvie 3a0a4u

- Pemmate HecnoxKHbIE CIOKETHBIC 3aady Pa3HbIX THIIOB Ha BCE apU(pMETHIECKUE ACHCTBUS,

- CTPOUTH MOJEJIb YCIOBHS 3a/a njie TaOIHIBI, CXEMBl, PUCYHKAa WIIM YpaBHEHHS), B KOTOPOW JaHBI
3HAYEHUS JIBYX M3 TPEX B3aNMOCBS3aHHbBIK BEIWUNH, C [IEJIBI0 TIOUCKA PELICHUS 3a/1a4H;

- OCYWIECTBIISITh CIOCO0 TOYCKAmDCLICHUS 3aJaul, B KOTOPOM pAaCCY)KIECHHE CTPOMUTCS OT YCIOBUS K
TpeOOBaHUIO MK OT TPEOOBAHUS K ;

- COCTaBIISITh [IaH PEIICHU

- BBIJICJISITH JTAIbI pelie

- peuiath 3agadu
BBIJICJIATE 9TH BEJTVMYUEEI 1 QTHOIICHUS MEXTy HUMU;

- HaXOJUTb PO 4KCiIa, YUCIIO 10 MPOLIEHTY OT HEro, HaXOAUTh HPOIIEHTHOE CHUYKCHUE HIIH IIPOIICHTHOE
IIOBBLIIIEHNUE BEIIN :

- pemaTh Hec € JIOTUIECKHE 33J]a4d METOJIOM PACCYKICHUIA.
B nosBceHeBH WM3HU U PU U3YYCHHUU APYTUX MIPEIMETOB:

- BBIJ 0TE3bI O BO3MOKHBIX TPEACIbHBIX 3HAUCHUSIX HCKOMBIX B 33/1a4€ BETMUUH (IeJIaTh IPUKUIKY ).
Omnowen

- aTh Ha 0a30BOM YypOBHE TMOHSATHAMH: paBEHCTBO (Uryp, paBHbIE (UTYPBI, PaBEHCTBO
TPEYrojib MapauIeIbHOCTh MPSAMBIX, NEPICHANKY/IIPHOCTD IPSIMBIX, YIJIbI MEXIY IPSIMBIMH, EPICHIUKYJISP,
HaKJIOH MTPOEKIIUS.
B moBcenHEBHOI KU3HU U IIPU U3YYCHUU APYTUX MPEIMETOB:

- MCIIOJIb30BaTh OTHOIICHHMS IS PEILICHHUS MPOCTEHINNX 3a/1a4, BOZHUKAIOUINX B PeajbHON JKU3HH.



Hcmopuﬂ mamemamuxKu
- OnuceIBaTh OTACIIBbHBIC BbIAAIOIUCCA PE3YJIbTAThI, IIOJIYYCHHBIC B XOA€ Pa3BUTHA MAaTEMAaTUKN KaK HAYKH,
- 3HaTb IPpUMCPbI MATCMATUYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB, B CBA3HU C OTCUYCCTBCHHOU U BCCMHpHOﬁ I/ICTOpHCﬁ;

- IOHUMATh POJIh MaTEMATHKHU B pa3BUTUH Poccum. N
Memoowl mamemamuku L
- BeiOupaTh moaxosmiuii H3y4eHHBIA METO/I IS PEIICHUS N3YYCHHBIX TUTIOB MATEMAaTHYECKUX ;
- IlpuBoguTh mpHUMEpPHl MaTEeMAaTHUYECKHX 3aKOHOMEPHOCTEH B OKpYXKaloIIew JedcT OCTH U

MIPOM3BEIEHHSX UCKYCCTBA.

BhIMyCKHUK HOIY4YUT BO3MOXHOCTh HAayuduTbcsd B 7 - 9 kijaccax sl oOecliedeHUs BO3MOXKHOCTY YCIIEIIHOTO

MPOAOJDKEHHUS 00pa3oBaHust HAa 0230BOM U YTIITyOJIEHHOM YPOBHSX

Dnemenmul meopuu MHOJNCECME U MAMEMAMUYECKOU TOSUKU O/
- OnepupoBaTh MOHATHSAMHM: OIpEIEICHHUE, TEOpEMa, aKCHOMa, MHOXXECTBO, Xa TUKA MHOXECTBA,

3IIEMEHT MHOKECTBA, MTyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, MOJMHOKECTBO, IPU €KHOCTh, BKIIIOUEHHE,

PaBEHCTBO MHOKECTB;

- 1300pakaTh MHOKECTBA M OTHOIIIEHHE MHOYKECTB C TIOMOIIBI0 KPYTOB Difiiep

- OTIPEACIATH MPUHAICIKHOCTD HJIEMEHTa MHOXKECTBY, OOBEIMHEHUIO U TIepe M0 "MHOXECTB;

- 33J1aBaTh MHOKECTBO C ITOMOIIbIO MIEPEUNCIICHUS DIEMEHTOB, CIIOBECHOTO Canus;

- ONepUpoBaTh TMOHATHAMH: BBICKA3bIBAHUE, WCTUHHOCTh U JIOKHOQTH W BBICKA3BIBAHUSA, OTPHUIIAHUE
BBICKA3bIBAaHU, OTIEpAIiH Ha/l BEICKA3BIBAHISIMHE: U, WITH, HE, YCIIOBHBIE BHICKA3b s (MMIUTAKAIINAN );

- CTPOUTDH BBICKA3bIBAaHUS, OTPUIIAHHSI BHICKA3bIBAaHUI.
B noBceaHeBHOMN JXU3HU U IIPU U3YYEHUH APYTHX MPEIMETOB:

- CTPOUTH HEIIOYKHU YMOSaKJ'HO‘IeHI/Iﬁ Ha OCHOBC HMCIIOJIB30BaHUA II HKH,
- HCIIOJBb30BAaTh MHOXECTBA, OICpallii € MHOKECTBaMU, P YCCKOC IMpPCACTAaBJICHUC JIsI ONHNCAHUA

UXe T
peaTbHBIX TMPOIECCOB U SIBJICHUM.
Yucna
- OmnepupoBaTh MOHITHIMHU: MHOXKECTBO HATYyPaIbHbI C MHOXXECTBO IICJIBIX YHCEJI, MHOXECTBO

]
palMOHANBHBIX YHCEJ, HpPpalMOHAIBHOE YMWCIO, KBAJApaTHbIl \KOPEHb, MHOXKECTBO JE€HCTBUTEIBHBIX YHCEIl,
reoMeTpuyecKas HHTEPIIPETALHsl HATyPaIbHBIX, LEIBIX, PaLl , IEHCTBUTENIBHBIX YUCET;

- IOHUMATh ¥ OOBSICHATH CMBICH [TO3ULIMOHHON 3aIMCH QJIBHOT'O YHCIIa;

- BBITIOJHATH BBIYHUCIICHHS, B TOM YHCIIE C UCTIONb3 MIPUEMOB PallMOHAIBHBIX BHIYNCICHUH;

- BBINIOJIHSITH OKPYIJIEHUE PALlMOHATBHBIX YHCET TOYHOCTBIO;

- CPaBHUBATh PALMOHATBHBIC H HPPALMOHATBHEIC

- IPECTABIIATH PALIMOHATBLHOE YUCIIO B BUIE [BesTHHOM 1pobH;

- YIIOpSA0UMBATh YKCIIa, 3aIFCaHHbBIE B BUAE OOBIKHOBEHHOHN U JCCATUIHON APOOH;

- Haxoauts HOJl 1 HOK umncen u ucnonap30BaTh UX NMPH PEIICHUH 3a/1a4.
B noBceaHeBHOMN XKU3HU U TIPU U3YYEHUH APYTHX MPEIMETOB:

- MPUMEHSTH MpaBUIa MPHOIMKEHH YUCIEHUI NPU pelIeHNH MPaKTHYEeCKHUX 3a7ad W pelIeHUH 3aaady
JIpyrux y4eOHBIX IIPEIMETOB;

- BBINOJIHATh CPABHEHHE pPE3YIH] B\ BBIUMCICHUA IIPU PEIICHUH MNPAaKTUYECKUX 3aJady, B TOM YHUCIE
MPUOJIMIKEHHBIX BBIYMCIICHU;

- COCTaBJIATH U OLICHUBATH @e BBIPpAXXCHHUA IIPU PCIICHHUU IMPAKTHYCCKUX 3adad U 3ajiad U3 JPYyrux
C

y4eOHBIX TPEIMETOB;
- 3aMuChIBaTh U OKPYTJIS
WU3MEpEHHUs.
Tooarcoecmsennvle npeobpazosa
- OnepupoBaTh HOHATHAMHU CTENEHH C HATypaJbHBIM IIOKa3aTeleM, CTENEHH C LeNbIM OTPHULATEIbHBIM
HOKa3aTeseM;
- BBIIOJHATE 1P

BbIC 3HAYCHHA pCaJibHbIX BCJIWYHMH C HCIOJIB30BAHHUEM pPa3HbIX CUCTEM

OBAHUS [ENIBIX BBIPAKCHUM: JEHCTBHS C OJHOWICHAMH (CJIOKEHHE, BBIYUTAHUE,
YMHOXKEHHE), NeHCTB OrouJicHaMH (CJI0XKEHHUE, BEIYUTAHKNE, YMHOKEHUE);

- BBIIIOJIHATE P CHHEC MHOI'OYJICHOB Ha MHOXUTCIN OJHUM U3 croco0OB: BEBIHECEHHE 3a CKOGKy,
TpyIIIAPOBKA, UCIIO aHue (GOpPMYJI COKPAIIEHHOTO YMHOKCHHS;

- BBJICTISITH K CYMMBEI M Pa3HOCTH OJHOYJICHOB;

- pacKiia aThb MHOXHUTCJIN KBa}IpaTHBIﬁ TPEXYJICH,

eo6pa30BaHI/151 BBIpa)KeHPIfI, CoACpKaUX CTEIICHU C LCIIBIMHU OTPUIATCIIBHBIMUA IMOKA3aTCIIAMHU,

MICH B BHJIE CTETICHH C IEJIBIM OTPULIATENILHBIM [TOKA3aTeNIeM K 3aITUCH B BHJIE IPOOH;
b TpeoOpa3oBaHus APOOHO-PAIIMOHANIBHBIX BBIPAKEHUH: COKpallleHHe Ipobeid, NpuBeIeHUE
Ipobeil k oOIeMy 3HaAMEHATENII0, CIOXKCHHE, YMHOXKEHHE, JCIICHHE ajireOpandyeckux apooeid,

- BBIIIOJIHATD npeo6pa30BaHI/I;1 BLIpa)I(eHHﬁ, COACPpIKAIUX KBAIPATHBIC KOPHU;
- BBIACJIATE KBaApaT CYMMBI WJIN Pa3HOCTH ABYYJICHA B BRIPAXKCHHUAX, COACPKAIIUX KBAJIPATHBIC KOPHU,



- BBITTOJTHATH NIPe0OPa30BaHUs BRIPAKEHHHN, COJIEPKAIHX MOJIYJIIb.
B moBcenHeBHOM KU3HU U MIPH U3YYEHUH APYTUX IPEIMETOB:
- BBITIOJTHATH MTPE00OPa30BaHUs U JCHCTBHS C YUCIAMHU, 3aITUCAHHBIMU B CTAHIAPTHOM BHJIC;
- BBITIOJTHSATH MPeoOpa3oBaHus AreOpanvecKuX BhIPAKEHHUN TIPH PEIICHUH 3a]1a4 IPYTHX YISOHBIX [Pe/IMETOB.

Ypaenenus u nepasencmsa N

- OnepupoBaTh TMOHSTHUSAMHU: YPaBHCHUE, HEPABCHCTBO, KOPEHb YypPaBHEHUS, pCIICHH aBCHCTBA,
PaBHOCHUJIbHBIC YPaBHEHUS, 00JIACTh ONPENCICHUS ypaBHEHHsI (HEPaBEHCTBA, CUCTEMbl YPaBHCHHINA WJI aBCHCTB);

- pemiaTh JMHEWHbIE ypaBHEHUS W YPaBHEHHS, CBOJWUMBIC K JIMHEHHBIM C TOMOIIb TICCTBEHHBIX
npeoOpa3oBaHulL;

- pemiath KBaJpaTHBIC YPaBHCHHS M YPAaBHEHUsS, CBOJHMMBIC K KBAJIPAaTHBIM C IOMOE#LIO TOXICCTBEHHBIX
npeoOpa3oBaHuUlL; /

- pemaTh IpOOHO-IMHEHHbIE YPaBHEHHUS,

- pemaTh NpocTeNINe HppaliOHAIbHbBIE YpaBHEHUS BUIA «/ f(x) =a, «/ f(x) =49

- pelIaTh ypaBHEHHS BUIA X = @,

- pelath ypaBHEHHS CIIOCOOOM Pa3ioKEeHHUS] Ha MHOKUTEIN U 3aMEHBI [IepeM ;

- UCTIOJIB30BaTh METO/ MHTEPBAJIOB JJISl PEILICHHS LETBIX U TPOOHO-PAlHOH HEPABEHCTB;

- pelaTh JIMHEIHBIE YPABHEHHA U HEPABEHCTBA C TapaMeTpaMu;

- pelaTh HECIOXKHBIE KBaJpaTHbIC YPaBHEHHS C TAPaMeETPOM;

- pelaTh HECTIOXKHBIE CUCTEMBI IMHEWHBIX YPaBHEHUH ¢ TapaMeTpam

- pelaTh HECIOXKHBIE YPaBHEHHS B LIENBIX YHCIIaX. V{b
B noBcenHEBHOM KWU3HU U IPU U3YUEHNUU APYTUX MPEIMETOB:

- COCTaBJIATh W pEIIATh JIMHEHHBIE H KBaJpaTHLIC YpaBHCHUA, HCHHsA, K HHM CBOIAIIHUCCS, CUCTCMBI
JMHEHHBIX ypaBHEHUH, HEPABEHCTB MPH PEIICHUU 3a/1a4 APYTHX yueod JIMETOB;

- BBIIOJHATH OLCHKY IPaBIONONOOMS PE3YJIbTaTOB, IO X WpH PELICHUM JIMHEHHBIX W KBaJpaTHBIX
YPaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHUH U HEPABEHCTB IIPU P 3a7a4 Ipyrux y4eOHBIX MIPEIMETOB;

- BI)I6I/IpaTI) COOTBCTCTBYIOIIMEC YPaBHCHUA, HCPABCHCTBA U. CHUCTCMBI IJId COCTaBJICHHUA MaTeMaTHUYECKOM
MOJEJIH 3alaHHOM peajJbHOM CUTyalluu WIK MPUKIaAHOU 3312

- YMETb MHTEPIPETUPOBATH MOIYYECHHBIN IIPH pEIIeH
KOHTEKCTE 3aJaHHON PEAIbHON CUTYaLlUuU WIH ITPUKJIIATHOMN

HEHHUS, HCPpAaBCHCTBA WUJIM CUCTEMBI PE3YJIbTAT B

Dynuxyuu
- OnepupoBarh MOHATHAME: (PYHKIIMOHATHHAS $@BHCUMOCTH, (GYHKIHS, TpapuK (QYHKINH, CITOCOOBI 33TaHUS
(YHKIWY, apryMeHT U 3Ha4eHue QYHKIIH, 00JIaACTh e HUSI © MHOXKECTBO 3HAYCHUH (QYHKIUH, HYTH QYHKIUH,

MPOMEKYTKH 3HAKOMIOCTOSIHCTBA, MOHOTOHHOCTD (DYHKIIMH, YETHOCTH/HEYETHOCT (PYHKIIMH;
- CTpOWTH TpapUKU JTUHEHHOW, KBAAPATHIHOW (YHKIHHA, OOpaTHOW MPOMOPIMOHATHHOCTH, (PYHKIIHH BHIA!

y—ar—, y=vx, y=Ix;
X+b

- Ha TpUMepe KBaapaTWYHON (GYHKIMH, WCIOJh30BaTh mpeoOpa3oBaHus rpaduka QyHkumu y = f(x) mis

noctpoenus rpapukos Gyuakmuii y = f(k ;

- COCTaBJISITh YPaBHEHHS MHPSIMO? JAHHBIM YCJIOBUSIM: TIPOXOAAIICH dYepe3 JIBe TOYKH C 3aJaHHBIMU
KOOPJHMHATAMH, IPOXOJSLIEHN Uyepes OYKY U NapaJIEIbHONW JaHHOW MPSAMOI;

- Miccie1oBaTh (PyHKIUIO 1O ;

- HaxOJHWTh MHOXECTBO 3 i Hy1HM, TIPOMEKYTKM 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTH KBaJpaTWYHOM
GyHKIIH;

€/10BaTeIbHOCTD, apuMeTHYEeCKast MPOrPEeCCHsl, TeOMETPUIECKas IPOrpeccus;
€CKYIO0 U TE€OMETPUUECKYIO IPOTPECCHIO.

- OTIEPUPOBATH MOHATHS
- peatk 331244 Ha apudmMeT

B noBcenHeBHOI XKU3HU Y U3yYEHUH JPYTUX MPEAMETOB:

- WUTIOCTPUPOBAT bI0 TparKa pealbHYI0 3aBUCHMOCTD HITH MPOIECC TI0 X XapaKTePUCTUKAM;

- HCIIOJNIb30BAaT CcTBa M TpaduK KBaApaTW4YHOW (PYHKIMM INpH peIIeHWH 3aJad W3 JIPYTuxX Yy4eOHBIX
MPEeIMETOB.
Texcmogvie 3a0au

- Pemats CJIO’KHBIE 33]1a4M Pa3HBIX TUIIOB, & TAK)KE 33J]a4X MOBBIIIEHHONW TPYAHOCTH;

- HCTONHKZ0BATh Pa3HbIE KPAaTKUE 3alUCH KaK MOJEIU TEKCTOB CJIOXHBIX 3aJad JJIsl IOCTPOECHUS MOUCKOBOM
CXEMBI U PEIICHM ay;
% MOJENb TEKCTa U MOJIEIb PEIICHMs 3aJadd, KOHCTPYUPOBAThb K OJHOM MOJAENU pEIICHUS
HECJIOKHON @A

PAa3HbIC MOJCIIN TCKCTA 3a1a4U;
HUPOBATH PACCYKJACHUS ITPU MONUCKE PCIICHUSA 3a4a4 C IOMOIIBIO Fpa(b-CXCMLI;
- BBIACJIATH OTallbl pECHICHUA 3a/la4r U COACPIKAHUC KAXKAO0T'0 dTarla,




- yMeTh BBIOMpATh ONTHMAIBHBIM METOJ pEIICHHs 3aJa4d W OCO3HAaBaTh BHIOOP METOJZla, paccMaTpUBAThH
pa3IMYHBIE METO/bI, HAXOIUTH PAa3HbIE PEIICHUS 3a/1a4H, €CIIH BO3ZMOKHO;

- aHAJIM3UPOBATH 3aTPYIHCHUS TIPH PEIICHUH 3a/1a4;

- BBITIOJIHATD Pa3IUYHbIE MTPeoOpa3oBaHus MPEJIOKEHHON 3aaui, KOHCTPYHPOBATh HOBBIE 3ana4y, 13 JTAaHHOM,

B TOM 4YHCIIe 0OpaTHBIC; N
- HHTEPIIPETUPOBATH BHIUUCIIUTEIBHBIC PE3yIbTAThl B 33/1a4€, UCCIICOBATh MOJYYCHHOE PEIICH aun;
- QHAJIM3UPOBATh BCEBO3MOXKHBIC CHTYallMd B3aWMHOTO PACIIOJIOKCHHUS JIBYX OOBEKTOB W eHeHUe UuX

XapaKTEePUCTUK P COBMECTHOM JIBIDKEHUH (CKOPOCTH, BPEMsl, pACCTOSHNE) TIPH PEIICHUH 3324 Ha JGRKIKSHHIE TIBYX
00BEKTOB KaK B OJJHOM, TaK M B IPOTHBOITIOJIOKHBIX HAIPABICHUAX;

- HCCIIeIOBaTh BCEBO3MOXKHBIE CUTYallMH MPH PEICHUHU 33/1a4 Ha ABHKCHHUE IO peKe, MaTpUBATh Pa3HbIC
CHCTEMBI OTCUETA; @/

- permarth pa3HoOoOpa3HbIe 3a7a4n "Ha JacTh",

- pemath ¥ 0OOCHOBBIBATH CBOE pEIICHHE 33/a4 (BHIAEISATH MATEMAaTHUECKYI0 OCHOBY)HA HAXOXKIECHHE YaCTH
YHCia U YUClia 10 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

- OCO3HABaTh M OOBACHATH HJIEHTHYHOCTD 337[ad Pa3HBIX THIIOB, CBS3bIBAIOII BEeNMMYMHHI (Ha paboTy, Ha
MOKYIIKH, Ha ABWKCHHE), BBIACTSATH 3TH BEJIHMYUHBI U OTHOLLICHHUS MEXAY HUMH, IT ATB UX MPU PEILCHUH 3a1ad,
KOHCTPYHPOBATh COOCTBEHHBIE 33124 YKa3aHHBIX THUIIOB;

- BIIQ/IETh OCHOBHBIMU METOaMHU PELICHHS 3a/1a4 HAa CMECH, CIUIaBbl, KOHHECH TP,

- pemiaTh 3aJa4d HA TPOIEHTH, B TOM YHCIIE, CIIOXHBIC IPOICHTHL,C HOBAaHHMEM, FWCIIONB3YS DPa3HbBIE
CII0COOBI;

- pemaTh JIOTUYECKHEe 3a/1a49d Pa3HBIMU CIIOCO0aMU, B TOM YHCIIE, C ABYMS OJOKaMH U C TpeMs OJIOKaMH JaHHBIX
C MOMOIIBIO TAaOJINII;

- pemarp 3a1a4u 1o KOMOMHATOPUKE U TEOPUHU BEPOSTHOCTEH Ha,OCHQBE UCIIONB30BaHUsI M3YYCHHBIX METOJIOB
000CHOBBIBATh PELICHUE;

- peraTh HeCJIOXHBIE 33a9H 110 MATEeMaTHIECKON CTaTUCTHK

- OBJIaJICTh OCHOBHBIMU METOJAMH PEIICHUS CIOKETHBIX 3 : dpudmMernueckuii, anredpandeckuii, nepedop
BapHaHTOB, TEOMETPHUECKHIA, TpaUIecKUuil, TPUMEHSTh UX B 1 CPaBHEHHIO C U3YUYECHHBIMH CUTYalUsX.

B moBcenHEBHOM KU3HU U MTPHU U3YYCHUH APYTUX MPEIMETORE

- BBIICTATH TPH PEIICHUH 33729 XapaKTepUCTHKU aTpuBaeMOW B 3ajJade CHUTYyalllid, OTIIMYHBIE OT
peanbHbBIX (Te, OT KOTOPBIX a0CTParupOBaIKCh), KOHCTP b HOBBIC CUTYAllUU C YUYETOM ITHX XapaKTEPHCTHUK, B
YaCTHOCTH, TIPY PEIICHUH 3a]]ad Ha KOHIIEHTPAIINH, VIR bIBATh MIOTHOCTH BEIIECTBA;

- pemaTh U KOHCTPYHPOBATh 33/]a4d HA OCHOB MOTPEHHSI PEATbHBIX CHTYalllid, B KOTOPEIX He TpeOyercs
TOYHBIN BEIYMCINUTEIbHBIA PE3YJIBTAT; N

- peliath 3a/1a4M Ha JBWKEHHE TI0 peKe, pacCMaTpUBast pa3Hble CUCTEMBI OTCUETA.

Cmamucmuxa u meopus 6eposimHocmen

- OmnepupoBaTh TOHATUSMH: CTOJIIOWATHIE M KPYroBbIE JHarpaMMBbl, TaONWIBI JaHHBIX, CpeIHEee
apudMeTniyeckoe, MearaHa, HauOoJbliee MEHbIIIee 3HAueHWsS BBIOOPKH, pa3Max BBIOOPKH, JIUCIIEPCHS H
CTaH/IapTHOE OTKJIOHEHHE, CIIyJaiiHas 13 WBOGTH;

- U3BIIEKAaTh WHPOPMAIIHIO, TTPEJICT 10 B TaONUIIaX, HAa JUarpaMMax, rpadukax;

- COCTaBIISITH TAOJHIIBI, CTPOUTH JTN@ bl ¥ Tpa)uKu Ha OCHOBE JIaHHBIX;

- OIIEpPUPOBATH MOHATHIMU: (HaAKTORMA YHCIIA, TIEPECTAHOBKH M COYETAHUS, TPEYTronbHUK [lackars;

- IPUMEHATH TIPABUJIIO TIPOU3 PH pelIeHnr KOMOWHATOPHBIX 33]1a4;

- OIepUPOBATH IOHATHAM HBIA OIBIT, CIy4alHBIA BBIOOp, WCIBITAHHE, JJIEMEHTAPHOE CIy4aiiHOe
coObITHE (MCXO0J), KJIacCHuec eJICHUE BEPOSITHOCTU CIYYallHOTO COOBITHS, OMNepalvy HaJ CIy4aliHbIMU
COOBITHSIMHY,

- IPEICTaBIISITh MH(OPMAIHMIO C IIOMOIIBIO KPYTroB Dinepa;

- pemarh 3aaad4 BPIYMCIICHHE BEPOATHOCTH C IIOJCYCTOM KOIMYCCTBA BAPHAHTOB C IOMOILbIO
KOMOMHATOPHKHU.

B moBcenHeBHOI kU3 WM3Y4YE€HUU JAPYTUX MPEIMETOB:

- W3BJEKATh, HHT eTUpPOBaTh W MNpeoOpa3oBbIBaTh HMH(OPMAIIMIO, MPEACTABIACHHYIO B Ta0NMIax, Ha
JarpamMmax, rpagu TPaXkarolyl0 CBOWCTBA U XapaKTEPUCTUKHU PeallbHBIX MPOIIECCOB U SBICHUN;

- onpenaesTh CTHUYECKME XapaKTEPUCTUKU BBHIOOPOK IO TaOiWIaM, JuarpaMMam, rpadukaM, BBIIOTHATH
CpaBHEHHE B 3 MMOCTH OT TeJTU PEIlieHHs 3a/1a4H;

- o1IE OSITHOCTH PEabHBIX COOBITHI W SIBIICHUM.

OmHuowen

e Th MOHITHSAMU: PABEHCTBO (UTYp, PaBHBIE (PUTYPHI, PABEHCTBO TPEYTOJIHLHUKOB, MapaJIeIbHOCTh
JIUKYJIIPHOCTD TPSMBIX, YIJIBI MEXKIY MPSAMBIMHU, NIEPIICHANKYJISP, HAKJIOHHAS, IPOCKIIUS, OA00H1e
00HBIE (PUTYPBI, TOAOOHBIE TPEYTOIBHHUKH;

- IPUMEHATH Teopemy daneca v TeopeMy 0 IPONOPIIMOHAIBHBIX OTPE3KaX IPH PEIICHUH 3a/1a4;

- XapaKTepPH30BaTh B3aUMHOE PACIIOIOKECHHUE IPSIMOM U OKPYKHOCTH, ABYX OKPYKHOCTEH.




B moBcenHEeBHOI KU3HU U TIPH U3YYECHUN APYTUX MPEIMETOB:
- MCTIONIb30BaTh OTHOUICHHS IS PEIICHS 3a/1a4, BOZHUKAIONINX B PEaTbHON JKU3HH.
Hcmopua mamemamuxu
- XapaKkTepru30BaTh BKJIA]] BBIJAIOMINXCS MATEMaTHKOB B Pa3BUTHE MaTEMATHKH U WHBIX HAYIHBIX o@aCTeﬁ;
- IOHUMAaTh POJIb MaTEMATUKH B pa3BuTUu Poccuu. N
Memoowvr mamemamuxu
- Ucnons3yst n3y4eHHbIE METO b, MPOBOUTD JOKA3aTEIBCTBO, BHIIIOIHSTH OMPOBEPKCHUE;
- BEIOMpATh U3Y4YEHHBIE METOIBI M X KOMOWHAITUH [T PEIISHUs] MaTEeMaTHIECKUX 3a/1a4;
- MICTIOJTH30BAaTh MAaTeMaTHYECKHE 3HAHMS IS ONMCAHMs 3aKOHOMEPHOCTEH B OKpY KaloIlel AeHCIBUTEIIEHOCTH

Y TIPOM3BEACHUAX UCKYCCTBA;

- IPUMEHSATH MPOCTEHNIINE MPOrPaMMHBIE CPEICTBA U 3JEKTPOHHOKOMMYHHKAIINOHHE Q bl TIPHA PEIICHUN
MaTeMaTHYEeCKUX 3a]ad.
BEIMyCKHUK TOMYYUT BO3MOXKHOCTH HayduTbcsd B 7 - 9 Kilaccax Ajsl YCHEHIIHOTO NpOJOMMKEHHS oOpa3oBaHHS Ha
yri1yOJIeHHOM YpOBHE
Dnemenmul meopuy MHOMNCECMS U MAMeMamuiecKou 102UKu

- CB0OOIHO ONIEpUPOBATH MOHATHAMHU: MHOXKECTBO, XapaKTEPUCTHKH MHOXKEC JIEMEHT MHOXKECTBA, ITyCTOE,
KOHEYHOE U OECKOHEYHOE MHOXECTBO, IMOAMHOXECTBO, MPHHAIJICKHOCTS, YySHUE, PAaBEHCTBO MHOXECTB,
CIocoObI 33JaHe MHOXKECTBA;

- 3aJ1aBaTh MHOXECTBA Pa3HBIMHU CIIOCO0aMU;

- IPOBEPSTH BBHIIIOJHEHHE XapaKTEPUCTUIECKOTO CBOMCTBA MHOXKECTB
- CBOOOJHO ONEPHPOBATH MOHATUSIMH: BBICKAa3bIBAHWE, HCTHHHOCTb U JIQXHOCTH BBICKA3bIBAHUS, CIOXKHBIC H

IIPOCTHIE BBICKA3bIBAHUA, OTPHULAHUEC BBICKa3LIBaHPII>i; HCTHHHOCTh H b YTBEPXICHHUA M €ro OTpHULIaHUA,
OI€palry HaJ BbICKA3bIBAHUAMMU: U, WJIH, HC; YCJIOBHBIC BBICKA3bIBAH (I/I JII/IKaHHPI);
- CTPOUTH BbICKA3bIBaHWA C UCITIOJIb30BAHUEM 3aKOHOB aJIFC6pI)I B IBAHUI.

B moBcenHEBHOI KU3HU U TIPU U3YYECHUU APYTUX MPETIMETOB:

- CTPOUTDH PACCYKJCHUS HA OCHOBE MCITOJI30BAHUS TIPABHII

- HUCIOJIb30BaTh MHOXKECTBA, OMEpPAllUd C MHOXKECTB
PEaNBHBIX TPOIIECCOB U SBICHUM, TIPH PEIICHUH 33124 JPYT
YHucna

- CBOOOJHO ONEpPUPOBATh MOHATHIMH: HATypallb YHCIIO, MHOKECTBO HATYPAIbHBIX YHCEN, IIEJI0€ YHUCIIO,
MHOJKECTBO TENBIX YHCEeT, OOBIKHOBEHHAs NIpO0b, NefSITHYHASE Npo0b, CMEIMIaHHOE YHWCIIO, PaIliOHAIBHOE YHCIIO,
MHOKECTBO PALMOHATBHBIX YHCEI, HPPALHOHATEHOC & , KOPEHb CTETIeHU N, NEHCTBUTEIHHOE YHCIIO, MHOKECTBO
JEHCTBUTENBHBIX YHCENl, TEOMETPUYECKAss UHTEPHpERaIus HaTypalbHbIX, LENbIX, PAIUOHAIBHBIX, JEHCTBUTENLHBIX
YHUCET,

- IOHUMATh ¥ OOBSICHATH PA3HUILY MEXKAY TIO3UIIMOHHON 1 HEMO3UIIMOHHON CUCTEMaMH 3aITUCH YHCET;

- IEPEBOJUTH YMCIIA U3 OJJHON CHCTEMBI 3aIHiCcH (CHUCTEMBI CUHUCIICHHS) B IPYTYIO;

- JIOKa3bIBaTh U UCIIOJIb30BaTh MPU3H umoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11 cyMMBI ¥ TIPOU3BEACHHSI YHCETT
TIPY BHITIOJTHEHUY BBIYUCIICHUH U PeIIeHUIL3a/1aY,

- BBIIIOJIHATH OKPYTJIEHUE PAIIMOHAMTHHBI
12 pagHbIMH CIIOCOOAMU;

padudeckoe MpEJCTaBICHUE IS ONMUCAHUS
HbIX TPEIMETOB.

HOT'O KOPHsI, KOpHEH cTeneHu Oonplie 2;
1bIMH CITI0COOAMH U HCIIOJIb30BaTh UX MPH PEIICHUH 3a]1ay;
e00pa30BaHus BEIpAKEHUH, COAepKalMX AEHCTBUTENbHBIE YHCIa, B TOM YHCIIE

- Haxoauth HOJI m HOK u
- BBITIOJIHATEH BBIYHMCIIECH
KOPHH HaTYPaJIbHBIX CTEIIEHEMH.
B moBcenHEBHOI KU3HU U TIPU U3YYCHUN APYTUX MPEIMETOB:

- BBIIOJHATE U O SATh PE3yNbTaThl CPABHCHUS PE3YIbTATOB BBIYMCICHUH NMPU PEUICHHH NPAKTHYECKHX
3a/1a4, B TOM YUCIIE [IpU CHHbIX BBIYMCIICHUH, UCIIOJIBb3Ys Pa3HbIE CIIOCOOBI CPABHEHMUIA;

- 3aIUCHIBATH, aTh, OKPYIVIATh YHCIOBBIE [JAHHBIE PEalbHBIX BEJIMYHMH C HCIOJB30BAHUEM PA3HBIX
CHCTEM U3MEPEHUS;

- COCTaBJIAT, HUBATh Pa3HBIMHU CIIOCOOAMM YHCIIOBBIC BHIPAKCHUS MPH PEIICHUM MPAKTUYECKUX 3a1a4 W
3a1a4 u3 Apyru bIX MIPEAMETOB.
Toorcoecmeen npeoopazo8arus

- CBoQ PUPOBATH MOHSATUSMHU CTEIIEHH C TICJIBIM B IPOOHBIM ITOKa3aTeNIeM;

b) TOKA3aTEIILCTBO CBOMCTB CTENEHHU C IENILIMH U JIPOOHBIMHU TIOKA3aTEISIMHU;

Th MOHATUSAMHU "OAHOWIEH", "MHoOrowieH", "MHOrOWIEH C OJHOH mepeMeHHOU", "MHOToWiIeH C
HECKOJIb nepeMeHHbIMU", KOA((UIMEHTHI MHOIOYWIECHa, 'CTaHJapTHas 3alKkch MHOTOWIeHA", CTEleHb

- CBOOOAHO BJIAZACTh IIPpUCMaMHU npe06pa30BaHH$[ OEJIbIX U ,Z[pO6H0-paL[I/IOHaJ'IBHLIX BLIpa)KCHPIﬁ;
- BBIIIOJIHATH PA3JI0KEHUE MHOT'OYJICHOB Ha MHOXXHWTEIIN Pa3HbIMU CHOCO6aMI/I, C UCIIOJIb30BaAaHHUEM KOM6I/IH&].IPII7[
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Pa3IHYHBIX TIPUEMOB;
- WCIIOJIB30BaTh TeopeMy Buera m TeopeMy, oOpaTHyo Teopeme Buera, mis momcka KOpHEH KBaIpaTHOTO
TpeX4JIeHa U ISl PeIleHUs 3a]1a4, B TOM YHCIIE 3a]1a4 C TapaMeTpaMH Ha OCHOBE KBaJPAaTHOI'O TPEXUICHA;

- BBIIIOJIHATE JieJICHHE MHOTOYJICHAa HA MHOT'OYJIEH C OCTaTKOM; N

- JIOKa3bIBaTh CBOMCTBA KBA/IPATHBIX KOPHEN U KOPHEH CTEIEHH n; N

- BBITIOJTHATH MIPEO0Pa30BaHuUs BRIPAXKEHUH, COIEPIKAIIINX KBAPAaTHBIC KOPHU, KOPHU CTEIICHH

- CBOOOJHO OIEPUPOBATh TOHATHAMH "TOXIECTBO", "TOXKIECTBO Ha MHOXecTBe", ' TECTBEHHOE
npeoOpa3oBanue";

z
- BBIMIOJIHATH Pa3UYHbIC TPEOOPa30BaHUS BEIPAXKECHUM, COACPIKAIINX MOTYJIH. (\/ e ) = fk

B moBcenHeBHOM KU3HU U MIPH U3YYCHUH APYTUX TIPEIMETOB:
- BBIMOJIHATH MPEOOPa30BaHUS U ICHCTBUS ¢ OyKBEHHBIMU BBIPAKECHUSIMHU, YHCIIOBE WITUCHTHI KOTOPBIX
3amnucaHbl B CTAHAAPTHOM BUJE;
- BBITIOJHATH IIPe00pa30BaHus PAIlMOHATIBHBIX BEIPAKCHUN TIPH PEIICHUH 33]1a
- BBINIOJIHATH TIPOBEPKY MPABIOMOAOOMS (U3NYECKUX H XUMHUYECKHX ¢

pa3MepHOCTEH U BAJICHTHOCTEH.
Ypasuenus u nepasencmea

- CBOOOIHO OTEpUpOBaTh MOHATHUSMHU: ypaBHEHHE, HEPABEHCTBO, PaB HbIe ypaBHEHHsS W HEpaBEHCTBA,
ypaBHEHHE, SBIISIFOIIECECS CIIECTBUEM IPYTOro YpaBHEHUS, ypaBHEHUS, PaB Ha MHOXKECTBE, PABHOCHJIbHbBIC

npeoOpa3oBaHus ypaBHEHUIA;
- peuiaTh pa3HbIe BHIbl YPaBHEHHH M HEPAaBEHCTB U UX CI/ICTGM,§ ToM4dlic]ie HEKOTOpbIe ypaBHeHUs 3 U 4

nx y‘-IC6HLIX IpEaAMETOB;
Ha OCHOBE€ CpaBHCHHUA

CTeTeHeH, IPOOHO-pallMOHAILHBIC ¥ UPPALMOHANBHBIE;
- 3HaTh TeopeMy Buera s ypaBHEHUI CTENIEHU BBILIE BTOPOM;

- TIOHUMATh CMBICI TEOPEM O PAaBHOCWIBHBIX M HEPAaBHOCHILH €00pa30BaHUsIX ypaBHEHHH W YMETh UX
JIOKa3bIBaTh;

- BIIQJIETh Pa3HBIMH METOJIAMH pPEIICHHs ypaBHEHWH, HE CTB M HMX CHCTEM, YMETh BBIOMpATh METOX
pelieHns ¥ 000CHOBBIBATH CBOM BBIOOD;

- WCIIONb30BaTh METOJ] HMHTEPBAIOB [UIS PEIICHUS CTB, B TOM YHCJIE IPOOHO-PAIIOHATBHBIX M

BKITIOYAIOLINX B ce0s UppallMOHAIbHBIE BEIPAKCHUS;

- pemiath anreOpanuecKue YpaBHCHUS W HEpaB@HCT X CHCTEMBI C THapaMeTpaMu ajJreOpanuecKuM M
rpadMIecKuM METOIaMHU;

- BJI/IETh Pa3HBIMH METOJAMHU noxa:saTenLCTBa@pa CTB;

- peiaTh YpaBHCHUS B LECJIbIX YUCIIAX;

- M300pakaTh MHOXKECTBA Ha TNIOCKOCTH, 3a]jaBaeMble YPaBHCHUSIMHU, HEPABEHCTBAMH M UX CHCTEMaMH.

B noBceaHeBHOMN XKU3HU U TIPU U3YYEHUH APYTHX MPEIMETOB:
- COCTaBIIITh M peulaTh ypaBHEHUS, aBEHCTBA, MX CHUCTEMBI MPH PEIICHWH 3alad JPYyrux Y4eOHBIX
MIPEeIMETOB;

- BBINIOJHATH OLEHKY NPaBAOIOJ

HEPABEHCTB U UX CHUCTEM IIPU PELIEHUU
- COCTABJIAITh U pElIaTh ypaBHEH

)YTUX YIEOHBIX IPEMETOB;

9675y, peByIbTaTOB, MONTY4Ya€MbIX IpPH PEUICHHH Ppa3InYHbIX ypaBHEHHH,
)
€paBeHCTBa C MapaMeTpaMy IPH PEIIeHWH 3ajad APYTHX y4eOHBIX

MPEIMETOB;
- COCTaBJISITh YpaBHEHUE, HEPAB 0 WX UX CUCTEMY, OTIMCHIBAIOIINE PEANIbHYIO CUTYAIUIO MM MPUKIIaIHYIO
3aJ1auy, HHTEPIPETUPOBATDH TOTYY pe3yJbTaThlI.
Dynxyuu
- CobonmHO omepupoBaT OHSATHSIMU: 3aBUCHMOCTh, (DYHKIMOHaJbHAs 3aBUCHUMOCTb, 3aBHCHMas U

¢yHKIMs, crnocoObl 3aaHus (QYHKIMH, apryMEeHT W 3HaueHue (yHKImMH, obiacth
@\ jafteHuss QyHKIMH, HYTU (QYHKIMH, POMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh
IEANMEHbBIIee 3HAYCHNUS, YeTHOCTh/HEYETHOCTh (DYHKIIUH, IIEPUOJMIHOCT (PyHKINH, TpaduK
OPM30HTAJIbHASI, HAKJIOHHAs AaCUMIITOTHI, TpaduK 3aBUCHMOCTH, HE SIBIISIOIICHCS

HEe3aBUCHMAsi TePEMEHHBIL
OTIpeNIeICHUs] U MHOXE
(dhyHKIIMH, HAanOOoJIbIIIEe
(GYHKIMH, BEpTHKAT
dyHKIHMEH;

- CTPOIT% u  (QYHKOMA: JHHEHHOH, KBagpaTHMYHOH, IpOOHO-IMHEWHOW, CTENEHHOM IpH pPa3HBIX

3HaYeHUsIX Tok@garenst crerenu, Y = |X| ;
npeobpasoBanus rpaduka Gyaknun y = f(x) s nocrpoenus rpadpukos Gpynkmmii y = f(kx + b)

- ACII a

+c;
-a aTh CBOMCTBa (PyHKIMI M BUJ rpaduKa B 3aBUCUMOCTH OT IIapaMeTpOB;
aC

O OIIEPUPOBATH IMOHATUAMU: MMOCICAOBATCIIBHOCTL, OTpaHUYCHHAA MTOCICA0BATCIbHOCTh, MOHOTOHHO

BO3pacCT. ast (Y6LIBaIOHla$I) NOoCJICAOBATCIBHOCTD, IMPEACT IMOCICAOBATCIBHOCTH, apI/I(i)MCTI/IIIGCKaH nporpeccus,
reoMCTpUUICCKas MPOrpeCcCusd, XapakKTepuCTUICCKOC CBOMCTBO apH(l)MCTH‘leCKOﬁ (FeOMeTpH‘leCKOfI) mporpeccuu;

- HCIIOJIB30BaThb MCTOJ MaTeMaTHIEeCKOM WHAYKIIUMA [JId BBIBOJA (1)OpMy.H, A0Ka3aTcjIbCTBa PaBCHCTB U
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HEPaBEHCTB, PEIICHNA 33249 Ha JIeTMMOCTb;
- MCCIIEIOBATh MOCIIEN0BATENFHOCTH, 33/IaHHBIE PEKYPPEHTHO;
- pemiath KOMOMHUPOBAHHBIE 3a7a4l HA apU(PMETHUECKYIO U TEOMETPHUECKYIO TPOTPECCHH.
B moBcenHEeBHOI KU3HU U TIPH U3YYECHUN APYTUX MPEIMETOB: N
- KOHCTPYHPOBAaTh W WCCIENOBaTh (YHKIMH, COOTBETCTBYIOIINE pEaTbHBIM IIpoleccaMm fiy SBICHHAM,

WHTEPIPETUPOBATH NOJIYYCHHBIC PE3yJIbTaThl B COOTBETCTBUU CO CHECIM(DHUKON UCCISTyEeMOT0o IPOIIeC SIBJICHHUS;
- HCTIOJIb30BaTh rPaMKM 3aBUCUMOCTEH JJIs1 UCCIICAOBAHUS PEATbHBIX POIIECCOB U SBICHUI,
- KOHCTPYHpPOBaTh M HCCIENOBaThb (YHKIMH TP pEHIeHHHd 3aJad JpyTux yaefH IIpEeIMETOB,

WHTEPIPETUPOBATH MOJTYUYCHHBIE PE3YIbTATHI B COOTBETCTBUH CO CHENU(UKON yI4eOHOTO TIpeIMETa.
Cmamucmuxa u meopus 6eposmHocmetl

- CB0OOMHO OmEepHpOBaTh MOHATHSIMH: CTOJIOYAThIE W KPYrOBBIE IHArpaMMEI, Ta ﬁ[aHHHX, cpenHee
apupMeTnIeckoe, MeqraHa, HauOoJblliee W HAWUMEHBIIEEe 3HAYCHUS BBHIOOPKU, pa3Mm KW, JTUCIIEPCUST H
CTaH/IapTHOE OTKJIOHEHUE, CITyYaiHas N3MEHYUBOCTH;

- BBIOMpaTh HamboJiee yAOOHBIH CHOCOO MpeACTaBlIeHUS WH(pOpPMAIMU, aJCKBATHBIA € CBOWCTBAM W IIENSAM

aHaJIMn3a;

- BBIYUCIISTH YHCIOBBIC XapaKTEPUCTHKH BHIOOPKH;

- CBOOOJHO OMNEPUPOBATH MOHATUAMM: (AKTOPHAN YHKCHA, TEPECTaH , goUeTaHUsI W pa3MeIleHus,
TpeyronbHuK ITackans;

- CBOOOIHO ONEpPUPOBATh MOHATHUAMHU: CIydalHBIA OMBIT, CITyYaiHBLA Op, HWCIIBITAHHE, BJIEMEHTApHOE
cllydaiiHOe COOBITHE (MCXOJ), KJIaCCHYECKOE OINPEACICHHE BEPOSTHOCTH C WHOTO COOBITHSI, OTEpaIlii HaJ
CITy9YaifHBIMH COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIE (POPMYITHI;

- CBOOOAHO OIEPUPOBATh MOHITUSAMH: CIyYalHBIH OMBIT, CII iy BEIOOp, HUCIIBITAHUE, 3JIEMEHTApHOE
cilyyaitHoe coObITHE (MCXOJ), KIaCCHUECKOE OIpelelieHHe BEPOSRHOCNM CIIyd4aifHOro coOBITHS, ONepamnud HaJ
CIlyYailHBIMU COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIE (POPMYIIBI;

- 3HAaTh IPUMEPHI CITy4YalHBIX BEIMYHH, U BBIYUCIIATH UX CTAT YECKUE XapaKTePUCTHK;
- UCTIONIB30BaTh (hOPMYITBI KOMOMHATOPUKH MPH PELICHUH K OpHBIX 337a4;
- pelaTh 33144 Ha BBIUYMCIICHUE BEPOATHOCTH B TOM YHUGIE C Jb30BaHUEM (OPMYIL.
B noBcenHEBHOM KU3HU U IPU U3YUEHNUU APYTUX MPEIMETOR}
- IpeACTaBIATh, HHGOPMALMIO O PeajbHBIX MpoLecca EHHSIX crocoOOM, afeKBaTHBIM €€ CBOMCTBaM U

L€JIU MCCIIE0BAaHUS,;
- aHAJIM3UPOBATh U CPABHUBATh CTATHCTUUECKUE XAPAKTCPUCTUKN BEIOOPOK, MOMYUECHHBIX B MPOLIECCE PEILICHUS
TNPUK/IAIHOM 371291, H3yUCHHS PEaNTbHOTO ABICHIS, PEI s 337a4K U3 APYTHX YU4EOHBIX IPEIMETOB,;
- OLIEHHMBATh BEPOSATHOCTh PEANBHBIX COOBITHI PvsiBiIeHUI B PA3IMUHBIX CUTYALUSX.
Texcmogvie 3a0a4u
- Pemars mpocTeie W CHOXHBIE 3aJaud, a TaKKe 3aJayd IOBBIIIEHHOW TPYOHOCTH W BBIACTATH HUX
MaTeMaTHYECKYIO OCHOBY;
- pacro3HaBaTh pa3HbIe BUJIbI U THITHI
- HUCTOJIb30BaTh pasHble KpaTKUE
CJIO)KHOCTH JIJIs1 IOCTPOEHUSI TIOMCKOBO
3ajjaue CUTyalluy MOJIeIb TEKCTa 3aauu,

HCH) KaK MOJICJIM TCKCTOB CJIOXKHBIX 3aJa4 MW 3aJad ITOBBIIIICHHOH
" pCeUICHUA 3a/ay, BLI6I/IpaTL OINITUMAJIBHYIO JJIA paCCManHBaeMOﬁ B

- pa3nuuaTh MOJEIb TeKCTa U MO peleHHs 3a/1a41, KOHCTPYHPOBATh K OJHOM MOJEIH PELICHUS CIIOKHBIX
3aj1a4 pa3HbIe MOJIEIIH TEKCTA 33/1a

- 3HaTb W TPUMEHATH TPHU C MIOWCKa pelieHust 3a1ad (0T TpeOOBaHUS K YCJIOBHIO U OT YCIIOBHS K
TpeOOoBaHUIO, KOMOMHUPOBAHH

- MOJICJIUPOBATH PACCYXK] ¥ TTOVCKE PEIICHHS 3a/1a4 C TOMOIIBIO rpad-CXeMBbI;

- BBIACJIATD OTAllbl pCHICHUA 3a/1a41 U COACPIKAHUC KAXKAOT'O dTaIla,

pas3INYHbIC METO/IbI, HA
- aHATTM3UPOBAT
- BBIIIOJIHATH pa
B TOM 4YHCJIE OOpaTH

- UCCJICAOBAaTh BCCBO3MOKHBIC CUTYAallUU IMPU PCHICHUM 3aJla4 Ha ABUKCHHUC IO PCKE, pACCMATPUBATL PA3HBIC
CHCTEMBI OTCUCTA,
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- pemarth pasHoOOpa3HbIe 3a7a4n ""Ha 9acTh';

- pemarh U 00OCHOBBIBATH CBOE peIlicHUE 3a/1a4 (BBIACIATh MATEMATHUECKYI0 OCHOBY) Ha HAaXOXKIICHHE YaCTH
YHCIIa ¥ YUCJIA TI0 €T0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICHIA JPOOH;

- OOBSICHATH MJICHTHYHOCTh 3371a4 Pa3HBIX THUIIOB, CBSI3BIBAIONINX TPH BEIHYMHBI (Ha paboTy, Ha TOKYTIKH, Ha
JBIDKEHUE), BBIICNATH OTH BEJIWYMHBI W OTHONICHUS MEXKIy HHMH, TNPUMEHATh WX TPU penfeHud 3ajaad,
KOHCTPYHMPOBAaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;

- BJIQJICTh OCHOBHBIMH METOJIaMH PEIICHUS 33]]a4 HAa CMECH, CIUIABbI, KOHI[CHTPAIIMH, UCTIOIH30 WX B HOBBIX
CUTYAIIUAX MO0 OTHOUICHHUIO K M3YYEHHBIM B ITpoIecce 00yICHUS,

- pemiath 3aJla4d Ha TPOIEHTHI, B TOM YHUCIE, CIIOKHBIC MPOIEHTHI C OOOCHOBAaHWEM, UCIOIL3YSI pa3HbIC
CII0COOKI;

- pemaTh JIOTHYECKHE 33/1a9X Pa3HBIMU CIIOCO0aMH, B TOM YHCIIE, C IBYMS OJIOKaMH 1 /6J‘IOKaMI/I JTAHHBIX
C MOMOIIBIO TAaOJINII;
- pelaTh 3a7a4u 0 KOMOUHATOPUKE ¥ TEOPUU BEPOSTHOCTEH HA OCHOBE HCITOJIb30Ba 3YYCHHBIX METOJIOB U

000CHOBBIBATh PELICHUE;
- penaTh HECIOXKHBIC 33/1aUH [0 MATEMaTHYECKOH CTAaTHCTHKE;
- OBJIQJICTh OCHOBHBIMH METOJaMH PEIICHHUS CIOKETHBIX 331ad: apuMeTud , anreOpanyeckuii, nepedop
BapUAHTOB, FTCOMETPUUCCKUM, rpadUUeCcKuii, MPUMEHSATh UX B HOBBIX [0 CPAaBHEH M3YYCHHBIMU CUTYALUSX.
B noBceHEBHOI )KU3HU U ITPU U3YUYEHUH APYTUX MIPEIMETOB!
- KOHCTPYHpPOBaTh HOBBIC JUIsl JAHHOH 3a/1audl 3aJavyHble CUTYallUuH
YaCTHOCTH, ITpU PCHICHUHN 3aJla4 Ha KOHICHTpPAlWH, YYHUTLIBATH IIJIOTHOC
3a/laud Ha OCHOBE pAcCMOTPEHHSI PEANbHBIX CHTYallWil, B KOTOPBIX HE T

M peadbHBIX XapaKTEPHUCTHK, B
CTBa; peraTh U KOHCTPYHPOBATH
€TCS TOYHBIA BBIYHUCIUTEIBHBII

pe3yibTarT;

- pelaTh 3a/1a4 Ha JBMKCHUE 110 PEKEe, pacCMaTPUBasi pa3HbIC GUCTAMBI OTCUETA;

- KOHCTPYHPOBATh 33JJaYHbIC CUTYallUH, IPUOJNKCHHBIC K peallb MCTBUTEIHLHOCTH.
Omnowenus

- BnaneTs moHsATHEM OTHOIICHUS KaK METanpeIMETHBIM;

- CBOOOJHO OMNEpPHUPOBATh TMOHATHUSMHU: PABEHCTBO
MapauIeNIbHOCTh TPSIMBIX, MEPHEHANKYISIPHOCTh TPSIMBIX,
MpoeKnus, oaooue puryp, mogodHsie pUrypsl, TOJOOHBIE T,

- UCTIONIB30BaTh CBOWCTBA MOJOOMS U paBEHCTBA (]
B moBceHeBHOI KHU3HU U TP U3YYEHHUHU PYTHX MPEIMETOB:

- FICTIOJIb30BATh OTHOLICHUS JJISI TOCTPOCHHUS eIOBaHMsI MAaTEeMAaTHIECKUX MOJIeNIe OOBEKTOB peanbHOI
JKU3HU. N
Hcmopusa mamemamuxu

- Ilonnmare MaTeMaTHKy Kak CTPOTO OPTraHW30BaHHYIO CHCTEMYy HAay4HBIX 3HAHWH, B YaCTHOCTH BJIAJCTh
HpPe/ICTaBICHUSIMU 00 aKCHOMAaTHYECKOM TTOCTIREHUH T€OMETPHHU U NIEPBUYHBIMU TPEICTABICHUSIMH O HEEBKIHIOBBIX

e

Hble (DUTYpBI, PaBEHCTBO TPEYTOJHLHHUKOB,
JKAY TPSMBIMH, MEPHEHIUKYIAp, HAKIOHHAs,
HUKU;

Y pelIeHNH 3ajiad.

TeOMETPUAX;
- paccMaTpuBaTb MAaTEMATHKY B KOHICKC HUCTOpUU PA3BUTHUA HUBWIIN3AIMA W UCTOPUU PA3BUTHUA HAYKH,
%0%

MMOHUMATh POJIb MATEMATHUKA B Pa3BUTHHP
Memoowr mamemamuxu

- Bianetp 3HaHUSAME O pa3nn%emnax 000CHOBaHUS U ONPOBEPIKEHUSI MATEMAaTHYECKUX YTBEPKACHUHN U
C

CaMOCTOSTENIBHO IPUMEHSATD UX;
- BJIaJileTh HaBBIKAMU aHall
METOJ0B MJIM MX KOMOMHAIINM;
- XapakTepu3oBaTh PO U HMCKYyCCTBA C YYE€TOM MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MNpUPOJE,
HCNOJIb30BaTh MATEMATHYECKUE 3aKOHOMEPHOCTH B CAMOCTOSITEIbHOM TBOPYECTBE.

4
: Z YYEBHO-TEMATHYECKHU IVIAH

Wi 3a1a4i U ONPECACIICHUA MOAXOOAIMNX NI PCIICHUA 3aJad U3YUCHHBIX

Ne HawnglenOBaHue pasgea KoJa-Bo yacos
n\n Beero KonTpoabHbIx
padort
3

1 €HHs, TOKIECTBA, YPaBHEHHS 28 2

2 AN 14 1

3 TENEHb C HATYpaJbHbIM MOKa3aTENEM 21 1

4 MHorouseHsl 21 2

5 PopMyIIbl COKPAIIEHHOTO YMHOXKEHUS 25 2
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6 CucremMbl TMHEWHBIX YPaBHEHUH 16 1
7 IToBTOpEeHME 12 1
8 Peseps 3
HTroro: 140 104,
8 KJIACC S
1 IToBTOpeHme Kypca anrebps! 7 Kilacca 5
2 PanmonansHBIe APOOM M UX CBOHCTBA 15
3 IIpousBenenue u yacTHOE qpodeii 20
4 ApudmeTnyecknil KBaApaTHbIH KOPEHb 9
5 [TpuMeHeHne cBOMCTB apu(METHIECKOT0 KBaJpAaTHOTO KOPHS 10 1
6 KBagpatHoe ypaBHEHHE U €r0 KOPHU 16 1
7 JpobHble parrioHaIbHbIE YpaBHEHUS 16 1
8 UYuncnoBble HEpaBEHCTBA U MX CBOWCTBA 7 1
9 HepasenctBa ¢ 0jHON IEpeMEHHON U UX CHCTEMBI 1 1
10 CrerneHs ¢ [ebIM MOKa3aTeleM 1 ee CBOICTBa 1
11 DNIeMEHTHI CTATUCTHKHI -
12 IloBTOpEHME 1
13 Pesepn
Hroro 0 10
9 KUIACC
1 IToBTOpEHME Kypca 8 Kiacca 6 -
2 KBagpatnunas GyHKuus 29 2
3 YpaBHEHUS U HEPABEHCTBA C OJTHOM MepeMEHHOM 20 1
4 YpaBHeHHs U HEPABEHCTBA C JBYMs NEPEMEHHBIMU 24 1
5 Apudmernueckasi 1 reOMETPUUECKasi IPOIPECCUU 20 2
6 OneMeHTbl KOMOMHATOPUKHU U TEOPHUHU BEPOSATHOCTEH 17 1
7 IoBropenme 22 1
8 Peseps 2
Hroro 140 8
&N
Couepmannem’pca aaredpsl B 7 - 9 kiaaccax
JUJIA 7 KJIACCA
Anrebpa
Yucna
PannoHnanbHble yncia
MHOKECTBO PallMOHATIFHBIX YHCEN JspaBHEHNE PAlMOHATBLHBIX Yricen. J(edcTBUS ¢ palliOHATbHBIMU YUCIIAMHU.

HO¥ IpOoObI0.

I[IpencrapieHue paioOHATLHOTO YHCIIA J] @
ToxkecTBeHHBIE TPeOOpa3OBaAHUS

Yucnossle 1 OyKBEeHHBIE BbIpaKe

BeripaxkeHue ¢ mepeMeHHOM. BeIpakeHMs. [logcTaHOBKA BBIPaXKEHUI BMECTO MEPEMEHHBIX.

Ienble BeIpakeHUsI

CreneHns ¢ HaTypaJbHEI esieM U ee coicTBa. [IpeoOpa3oBaHusl BEIpaKEHUM, COEPKAIIUX CTEIICHHU C
HaTypaJbHBIM IIOKa3aTeJIEM.

OpnowneH, MHOrowIeH. JIeficTBUS ¢ OAHOWIEHAMH M MHOTOUYJIEHaMM (CIO)KEHHE, BBIYUTAHHE, YMHOXKEHHE).
@opMyiBl COKpaIeHHOT 0J§EHUS: Pa3HOCTH KBAJpaToB, KBaJApaT CyMMBI M pa3sHOCTH. Pa3noskeHue MHOrousIeHa

Ha MHOX>XHUTCIH: BBIHCC O €ro MHOXXHUTCIIA 3a CKO6KH, rpynnmupoBka, MpUMCHCHUC q)OpMyJ'I COKpAIICHHOT'O
YMHOXCHUA. KBa;[pa TREXYICH, Pa3JIOKCHUC KBAJIPpATHOI'O TPEXYJICHA HA MHOXKHUTECIIN.

PaBencrtBa

Yucnosoe 0. CBoiicTBa UUCTIOBBIX PaBEHCTB. PaBEHCTBO C MepeMEHHOI.

VYpaBHeH

TTousitue ABHCHUS M KOpHSA YypaBHeHMs. [IpencTaBieHHe O pPaBHOCHIBHOCTH YypaBHeHuid. OOjacTh

omnpeneneHPYPaBHOHUS (001aCTh JOMTYCTUMBIX 3HAUE€HUH IEPEMEHHON ).
Jlune @ )YaBHEHHE U €r0 KOPHU

PeflicHpe HEHHBIX ypaBHeHMH. JIMHEilHOe ypaBHeHME ¢ mapaMeTpoM. KoiauuecTBO KOpHEH JIMHEWHOro
YpaBH €HUE JIMHEWHBIX YPABHEHUH C IapaMETPOM.
C MBI YpaBHEHUI

VYpaBHeHHe ¢ AByMs NiepeMeHHbIMU. JIMHEHOe ypaBHEHUE ¢ JIByMs epeMeHHbIMH. [Ipsimast kak rpadudeckas
HMHTEPIPETALNS JUHEHHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMU.
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TlonsiTue cucremsl ypaBHeHH. PerieHne cuctemMbl ypaBHEHU.
Mertoapl perieHus] CHUCTEM JIMHCWHBIX YpaBHEHUN C IBYMS TEPEeMEHHBIMH: TpadWUIeCKU METOd, METO
CJIO’KEHHUS, METO/I MMOACTAHOBKHU.

DyHKIUU
N
IlonsTre hyHKIMN L
JexapToBbl KOOpAWHATHI Ha IUIOCKOCTH. (DOpMHpOBaHWE MPEACTAaBICHUH O MeTanpeaM TOHSATHH
"koopauHathel". CrocoObl 3afaHusi (QYHKIMNA: aHAIUTHYECKUH, Tpaduueckuid, TaOmuuHbld. [ YHKITUH.
[Ipumepsl GyHKIMIHA, TOTy4aeMbIX B MPOLECCE HUCCIAENOBAHUS Pa3IMYHBIX PEANbHBIX MPOLECCOB HUSL 3a7ad.

3Hauenune (GyHKIUH B Touke. CBO¥CTBa (GyHKIMIA: 00IACTh OMPEIEIICHNs, MHOYKECTBO 3HAUYCHUH, HYIH AIPOMEKYTKH
3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTh, MPOMEXKYTKH BO3pacTaHWs W yObIBaHUs, HauOojsiliee M HaWMEHbLICE
3nauenHus. MccnenoBanne GyHKIHH 0 ee TpaduKy. Jd/

Jluneitnas GyHKIISL

CpoiicTBa U rpaduk JuHeHON QyHKIMU. YTinoBol koadduuueHt npsmoii. Pacnono e rpaduka TUHEHHON
(YHKIMU B 3aBHCMMOCTH OT €€ YIJIOBOTO Kod(¢uuueHTa W cBoOomHoro wieHa. HaxoskaeHue KodpHUIMEHTOB
JTMHEHHON (DYHKITHHM IO 3aJaHHBIM YCIIOBHSAM: TIPOXO’KACHHE MPSIMOM depe3 Be TO aIaHHBIMU KOOPANHATaMH,
MPOXOXKACHUE MPSIMOI Yepe3 TaHHYIO TOUKY U TapajuIeIbHON JaHHON MPSMOH.

Pemienune TeKCTOBBIX 3a1a4

3amaun Ha Bce apuPMETHICCKUE TCHCTBHS

Pemenne TekcToBBIX 3amad apupMETHUECKUM CHOCOO0M. MCromp30BaHNENTROIHUT], CXEM, YepTeXKel, APYTUX
CpCACTB NPEACTABJICHUA JaHHBIX P PCHICHUU 3aJa4u.

3anaun Ha ABIKEHUE, pabOTy U MOKYIIKH

AHanu3 BO3MOXKHBIX CHUTyalliii B3aMMHOTO PACIIONIOKEHHUS O pH WX JBWKEHUH, COOTHOIICHHS
00BEMOB BBITIOJHACMBIX PabOT MPU COBMECTHOM padoTe.

3ana4yu Ha 4acTH, JOJIH, IPOLEHTHI

Pemenne 3amad Ha HaXOXIEHWE YACTH YHUCIIA W YUCIA 110 acTH. Pemenue 3aad Ha MPOLIEHTH U JIOJIH.
IIpuMeHeHue nponopuyi IpU peLICHUY 3aad.

Jlornueckue 3anaun

Pemenne norungecknx 3anad. Permenne Torndeckux 3agad S OMOIIB0 TpadoB, TaOIHUIL.

OCHOBHBIE METOJBI PEINECHHS TEKCTOBBIX 3a1ad: ap qecKui, anreOpamyecKkmii, nepebop BapHaHTOB.
[epBuuHbIEe IpeACTaBICHHS O APYTUX METOJIaX PELICHH (reoMeTpUUeCcKUE U rpaduIecKue METOIbI).

JJIA 8 KNTACCA N

Anredpa N

HppanyoHanpHble yucia
IlonsaTne uppanmoHanbHOro 4yucnaa. Pacrmo3sHaBaHWe HppalMOHAIBHBIX 4uceN. [IpuMepsl NOKa3aTenbCTB B

anredpe. MppanuoHanbHOCTh 4YHCIA \/’E . nMeHeHHe B reoMeTpuu. CpaBHEHHE HPPALUOHAIBHBIX YHCEIL.
MHOX€eCTBO AEHCTBUTEIILHBIX YHCEIL.
JpoOHo-panioHanbHble BEIPAXXEH
CreneHb ¢ LENBIM IIOKA3aTENIEM.
nenenne. AnreOpandeckas IpoOb.
Cokparienue anredOpandeckKux Apo@e
anredpandeckuMu APoOSMH: CIIO
[TpeobOpa3oBaHue BBIpaKEHN eprKaIInuX 3HaK MOIYJIS.
KsagpaTtHbie KopHU
Apudmernueckuil KBaapaTHBHI KopeHb. llpeoOpa3zoBaHue BbIpaKEHHUH, COAEP)KAIIMX KBagpaTHbIE KOPHU:
YMHOXEHHE, JAeJIeHNe, BBIHECEHNE MHOKUTENS U3-110/1 3HaKa KOPHSI, BHECEHHE MHOXKUTEIA MOJT 3HAK KOPHS.
YpaBHEHHS U HEP '
KBanparnoe ypaBr

pa30BaHUE JIPOOHO-TMHEHHBIX BBIPAKEHUIH: CIOKEHUE, YMHOXKEHHE,
bl€ 3HAUYEHHs MEPEMEHHBIX B JAPOOHO-PALIMOHANBHBIX BBIPAKECHUSX.
BeZieHue anreOpandeckux Apoder k obiemy 3HameHaTenro. JlefdcTus ¢

KBanparusie cHiss. Hemnonnele kBajgpaTHble ypaBHEHUS. J[MCKPUMHHAHT KBAJpaTHOIO YpPAaBHEHHS.
@opMysia KOpHEHR paTtHoro ypaBHeHus. Teopema Buera. Teopema, oOparHas Teopeme Buera. Pemenune
KBaJIpaTHBIX yp UCIIOJIb30BaHuEe (OPMYIIBI Ui HaXOXAEHHUs KOpHEH, rpaduuecKuil MeToA pelleHus,
paznoxkeHrie HAMHOXKXM¥EIIH, IT0I00p KOPHEH C UCIONIb30BaHUEM TeopeMbl Buera. KonmnuecTBo KOpHEH KBajpaTHOTO
YpaBHECHUA B OCTH OT €0 JMCKPUMHWHaHTa. BI/IKBaJIpaTHI)Ie YpaBHCHUA. ypaBHeHI/ISI, CBOAUMBIC K JIMHEWHBIM

UucnoBele HepaBeHcTBAa. (CBOICTBA YMCIOBBIX HEpaBeHCTB. lIpoBepka crpaBeATMBOCTH HEPABEHCTB IPHU
3a/IaHHBIX 3HAYECHUSIX [IEPEMEHHBIX.
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HepaBenctBo ¢ mnepemenHoil. Ctporne W HecTporue HepaBeHCTBa. OOJIacTh oOmpesesicHUsT HEepaBeHCTBA
(00macTh MOMYCTUMBIX 3HAUCHHUN TTEPEMEHHOMN).

Penienue nMHEHHBIX HEPABEHCTB.

CucreMbl HEPaBEHCTB N

CucTteMBl HEPAaBEHCTB C OJHOM IMepeMeHHOM. PerreHne cucTeM JIMHEWHBIX HEPAaBEHCTB C OJTHOHN TePeMECHHOM.

DyHKIIUU

IIpencraBienne 00 acCUMITOTAX.

HempepsiBHOCTS PyHKIIMH. KycouHO 3amanHbIe (yHKIHH.

OO6partHast MPOIOPITHOHATEHOCTH

k
CaoiicTBa QpyHkuuu - y = — . ['unepbona. 0/
X

JJIA 9 KJIACCA

Anrebpa

JpoOHO-paIoHanbHbIC YpaBHCHUS

Pemenne npoOHO-paIiOHATBHBIX yPaBHEHHH.

MeTonpl pemieHus ypaBHEHHHA: METONBI PaBHOCHJIBHBIX IMPEOOpa3oBaHii, TOI 3aMEHBl TIEPEMEHHOI,
rpaduyeckuii Meto. Vcmonbp30BaHne CBOWCTB (DYHKIUN TPU PEIICHUH YPaBHEHU

[pocreiinie nppanuoHaIbHbIC ypaBHEHUsS BUa 4/ f (X) =a, f (X) =

VpaBHeHHs BHA X' = a. YpaBHEHMS B LEJIbIX YHCIIAX.

HepageHcrsa

KBagpatHoe HepaBeHCTBO U e€ro pemieHus. PelieHune kBaapaTH
rpaduka KBaIpaTHIHON (PYHKIIMH, METOJ HHTEPBAJIOB. 3aIlCh PEIICH

Pemienue 1enbix U 1poOHO-paIMOHATIBHBIX HEPABEHCTB METOLOM

CucremMbl HEPaBEHCTB

CucteMbl HEPABEHCTB C OJHOM MepeMeHHOU. Pelienne cuct BEHCTB C OAHOU NEPEMEHHON: TUHEHHBIX,
KBaJpaTHBIX. M300paskeHue pelieHus] CHCTEMbl HEpaBEHCTB H OU MpsIMOM. 3aNUCh PEeIIeHUs] CUCTEMBI

HEPaBEHCTB
DOyHKIUU
Ksagpatnunas pyHkuums
CpoiicTBa U rpadyK KBaApaTHIHOH (YHKIUH (%na . [loctpoenne rpaduka KBaapaTU4HOW (QyHKIMHU IO

ToukaM. HaxoxkneHue Hyned KBaJpaTUYHON (byﬂw, 0’KEeCTBa 3HAYEHUH, NPOMEXKYTKOB 3HAKOIIOCTOSHCTBA,
MIPOMEXKYTKOB MOHOTOHHOCTH.

I'paduxu Qynknuii. [IpeodpazoBanue rpaduka Gyakuun y = f(x) ans noctpoeHus rpaduKoB QyHKIHHA BHAA Y
=f(kx+Db)+c.

BCHCTB: HCIIOJIb30BAaHUE CBOWCTB H
KBAIPAaTHOTO HEPaBEHCTBA.

Fpa(l)HKHq)yHKuHﬁy:a+L, y= y:%/?, y=|x|.
X+b

[TocnenoBaTenbHOCTH U TIPOTPECC

Uwucnosas MOCJIETOBATEIFHOC pUMEpHI YHCIIOBBIX MOCJIeI0BATEILHOCTEH. Beckoneunbie
MocIe0BaTeNbHOCTH. AprudMeTndeckast eccHs U ee cBoiicTBa. [ 'eomerpudeckas mporpeccus. @opmyna ob1ero
YJIeHA ¥ CyMMBI N TIEPBBIX YJIECHOB WYECKOW M TEOMETPHUYECKOH mporpeccuit. Cxosmascs reoMeTpruiecKast
porpeccusl.

CraTucTrKa 1 TEOPHS BEpOs 171

CraTtucruka

Tabnmuynoe u rpaduuecKOdN, IPeJCTaBlIeHUe JaHHBIX, CTOJI0YaThle W KpPYroBble JaUarpamMbl, Tpaduky,
MPUMEHEHUE JarpamMM U LpapuKOB JJIsl ONMCAHUS 3aBHCUMOCTEH peallbHBIX BEJIIMYMH, U3BJIeUeHNE HHPOPMALIUH U3
TabNuL, IUarpamMMm H

apudmeTnieckoe, MeldaEd, HauOoJblIee W HAaUMEHbIIee 3HAYCHHs. Mepbl pacceMBaHMs: pa3Max, JUCIEPCHS U
CTaHJapTHOE OTKJIOHE
CrnyuaitHas yiBoCTh. 3MeHUMBOCTH TNpu H3MepeHMsX. Pemaromiue mnpaBwia. 3aKOHOMEPHOCTH B

HN3MCHYUBBIX B,

JJIEMEHTapHbIe Ccly4aiiHble CcOOBITHS (WCXOzbl). BepostHOoCTH

BOTIOJIOXKHBIE COOBITHS, OOBEIMHEHNE U TIepeceueHre cOObITHH. [IpaBuiio CloKeHUsI BEPOSTHOCTEH.
BeIOOp. [lpencraBneHue »sKkcnepuMeHTa B BUae JiepeBa. HesaBucumbie cOObITHA. YMHOXKEHHE
BEPOSITHOCTEH HE3aBUCHMBIX CcoObITHH. llocnmemoBarensHble HE3aBUCHMBIC HWCHbITaHUA. [IpeacraBieHue o
HE3aBHUCHUMBIX COOBITHUSX B )KU3HU.
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DJIeMeHTh KOMOMHATOPHUKH

[IpaBuio ymHOXeHHMs, TiepecTaHOBKH, (akTopuan uyucia. CoderaHus W 4uciao coderaHwid. dopmyna dmcna
couetanuii. Tpeyronpauk [lackans. OOBITEI C OONBIIUM YHCIIOM PAaBHOBO3MOXKHBIX 3JICMEHTAPHBIX COOBITHIA.
Brruncienne BEpOSITHOCTEH B OIBITaX ¢ MPUMEHEHHEM KOMOWHATOPHBIX Gopmyir. McmprTanus BepHyn@. Ycenex u
Heynmava. BeposTHOCTH COOBITHI B cepry nCTbITaHNi bepHysm. N

CrnyuaitHple BEITMYUHBI

3HAKOMCTBO CO CJIy4allHBIMM BEJIMYMHAMU Ha TNPUMEpPax KOHEUHBIX JTUCKPETHBIX Cﬂyqa@BeHHQI/IH.
Pacmipenenenne BepostHOCTe. Martematndeckoe okumanue. CBOHCTBA MAaTeMaTHYECCKOTO OXKHflA OHSITHE O
3akoHe Oompmmx uyucen. H3mepenme BeposiTHOCTel. llpuMeHeHWe 3akoHa OOJBIIMX HYHICEN OIIMOJIOTHH,
CTPaxOBaHUU, B 3IPAaBOOXPAHCHHIH, 00ECIICUCHUY 0S30MMaCHOCTH HACEJICHUS B YPE3BhIYAHBIX csaumx.
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