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Pabouas mporpamma cocraBieHa B pamkax YMK mo Anrebpe 7-9 kmacchl (aBTOpBI:
A.I''Mep3insk, B.b.ITononckuii, M.C. SAxup)

NJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA YYUEBHOI'O ITPEJIMETA

[Tporpamma obecrieunBaeT popMHUPOBaHUE TMYHOCTHBIX, METAIIPEIMETHBIX, TPEAMETHBIX PE3yJIbTAaTOB.
JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOJKHBI OTPAKATH:

1) BocmMTaHHE POCCHUCKON TPa)KTAHCKOW HACHTUYHOCTH: MATPHOTH3MA, yBaxkeHUs K OTedecTBy,
NpOLIJIOE W HACTOSIIEC MHOTOHAMOHAIBHOIO Hapoga Poccuu; OcCo3HaHHWE CBOEH 3THHYECKOU
MPUHAIICKHOCTH, 3HAHWE UCTOPHUH, S3bIKa, KYJBTYPHl CBOErO HApOja, CBOETO Kpas, OCHOB KYJHLTYPHOTO
Haclenauss HapoJoB Poccu W 4enoBedecTBa; YCBOCHHE TI'yMaHHUCTHYECKUX, JIEMOKPATHYECKUX U
TPaJUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHANBHOTO POCCHHCKOrO OOIIECTBA; BOCIUTAHHWE YYyBCTBA
OTBETCTBEHHOCTH U J1oJira nepen PoauHoi;

2) hopMHpOBaHHE OTBETCTBEHHOTO OTHOILICHUS K YUCHHIO, FTOTOBHOCTH M CIIOCOOHOCTH OOYYaroOIIUXCs K
CaMOpAa3BUTHIO M CaMOOOpPa30BAHUIO HAa OCHOBE MOTHMBAIMM K OOYYCHHIO M TIO3HAHHWIO, OCO3HAHHOMY
BEIOOPY M MOCTPOSHHIO JalbHEWIe WHIUBHIYaIbHOM TPaeKTOPHH 00pa3oBaHUsl Ha 0a3e OPUEHTUPOBKH B
Mupe mnpodeccuii M TPOPECCHOHANBHBIX MNPEANOYTCHUH, C YYETOM YCTOWYMBBIX ITO3HABATENBHBIX
HWHTEPECOB, a TaKkXKe Ha OCHOBE (OPMUPOBAHHS YBAXKHUTEIHLHOTO OTHOIICHHS K TPYIY, Pa3BUTHS OIBITA
y4acCTusd B COLIMAJIBHO 3HAYUMOM TPYAC,

3) dhopmupoBaHHUE 1IETOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAYKH W OOIICCTBEHHON MPAaKTHKH, YYUTHIBAIOIIETO COIMANbHOE, KYIbTYPHOE, S3BIKOBOE, JTYXOBHOC
MHOT000pa3ue COBPEMEHHOTO MHPa;

4) ¢dopMupoBaHHE OCO3HAHHOTO, YBKHTEIHLHOIO M JOOPOXKENATEIBHOTO OTHOLICHUS K JIPyroMy
YeJIOBEKY, €ro MHECHHUIO, MHPOBO33PCHHUIO, KYyJbType, S3bIKY, Bepe, I'PaXKIAHCKOW TMO3UIUHU, K HCTOPHUH,
KYJIbTYpe, PEIUTUHU, TPAIUIMAM, A3bIKaM, [EHHOCTSIM HapoJoB PoccuuM W HapoJOB MHUpA; TOTOBHOCTH H
CHOCO6HOCTI/I BECTU AUAJIOT C APYTHUMU JIFOAbMHA U NOCTUTI'aTh B HEM B3aMMOIIOHMMAaHMA

5) ocBoeHHE CONMAIBHBIX HOPM, HPABHJ MOBEICHUSA, POJeiH U (OPM COIMATBHON KHU3HU B IPYINIaX H
cOo00IIIeCTBAaX, BKIIOYAs B3POCIBIC W COIMATbHBIC COOOINECTBA;, yYacTHE B IIKOJLHOM CaMOYMPABICHUH W
OOIIIECTBEHHOW KHM3HU B MpEZeNiax BO3PACTHBIX KOMIIETCHIMH C YYETOM PETHOHAIBHBIX, STHOKYIbTYPHBIX,
COITUAITLHBIX ¥ SKOHOMHYECKUX OCOOCHHOCTEH;

6) pasBuUTHE MOPAIBLHOTO CO3HAHHS W KOMIIETEHTHOCTH B PEIICHHH MOPAIbHBIX MPOOJIIEM HAa OCHOBE
JUYHOCTHOTO BbIOOpa, (OPMUPOBAaHHE HPABCTBEHHBIX YyBCTB M HPABCTBEHHOT'O MTOBEJICHHS, OCOZHAHHOTO U
OTBETCTBECHHOI'O OTHOLIICHUS K CO6CTBCHHBIM IMMOCTYIIKaM;

7) GopMupoBaHHE KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOLICHHM H  COTPYIHHYECTBE CO
CBEpPCTHHKAMH, JETHMH CTapIIero W MJIAJIIEro BO3pacTa, B3pOCIBIMH B TIpoliecce 00pa3oBaTelIbHOM,
OOIIIECTBEHHO TMOJIC3HOM, Y4eOHO-HCCIIEI0BATEILCKOM, TBOPYESCKOW M APYTUX BUIOB JACATECIBHOCTH;

8) (¢opmupoBaHHE IIEHHOCTH 3J0pPOBOTO ¥ 0€30MacHOTO 00pa3a IKM3HHM; YCBOEHHE ITPABHII
UHIAUBUAYAJIBHOI'O W KOJUJICKTUBHOT'O 6630HaCHOFO IIOBCACHHUA B T-Ipe'?,BbIT-IaI‘/'IHI)IX CUTyaluAX, yrpoXarouimux
JKHU3HH U 3I0POBBIO JIFOJICH, IPAaBWII IOBEJACHUS HA TPAHCIIOPTE U HA JIOPOTax;

9) ¢dopMupoBaHHE OCHOB 3KOJIOTHYECKOH KYJIBTYPbI, COOTBETCTBYIOILICH COBPEMEHHOMY YPOBHIO
OKOJIOTHUYECKOI0 MBIIUJICHHSA, pa3BUTUEC OIIbITA SKOJIOTMYCCKU OpHeHTI/IpOBaHHOﬁ peq)HeKCHBHO-OHeHOIIHOﬁ u
NPaKTHYECKOW JICATEIBHOCTH B )KU3HEHHBIX CUTYAIIUSX;

10) oco3Hanue 3Ha4YECHUs CEMbH B )KM3HU YEJIOBEKa M OOIIECTBA, NPUHATHE IIEHHOCTH CEMEHHON JKU3HH,
YBaXXUTEIBHOE M 3a00TIMBOE OTHOLICHHE K YJICHAM CBOCH CEMbH;

11) pa3BuTHE 3CTETHYECKOTO CO3HAHMS Yepe3 OCBOCHHE XY/I0KECTBEHHOTO Hacieaus HapojoB Poccun u
MHpa, TBOPYECKOH JIESTEIILHOCTH 3CTETUUECKOTO XapaKTepa.

MeTanpenMeTHble pe3yJibTaThl U3YYCHHsS UCTOPHU B OCHOBHOMW IIKOJIC BBIPAKAFOTCS B CIICAYFOIIMX
Ka4yecTBax:

e CIOCOOHOCTh CO3HATEIIPHO OPraHU30BBIBATH M PETYIUPOBATH CBOK JIEATEIBHOCTH —

y4eOHYI0, OOIIECTBEHHYIO U JIp.;



e BJAJCHHME YMEHUSAMHU PabOTaTh ¢ yueOHOIl M BHEHMIKOIbHON MH(pOpMaIUel (aHaTU3upOBaTh

n 0000mare (aKThl, COCTABIATH MPOCTOM M Pa3BEPHYTHIM IIJIaH, TE3UCHI, KOHCIICKT,

¢opmynupoBaTth ¥ 00OCHOBBIBATH BBIBOJBI M T.J.), UCIOJB30BATh COBPEMEHHBIE HCTOYHHKH

nHpOpPMAIIMHY, B TOM YHCJIE MAaTepUAITbI HA SJICKTPOHHBIX HOCUTEIISX;

e CHOCOOHOCTH pelIaTh TBOPUYECKHUE 3a]1a4H, PEACTABIATh PE3yIbTaThl CBOCH JAEATEIHHOCTH B
pasnmuuHbIX hopmax (cooOmieHue, Icce, Mpe3eHTanus, pedepar u 1p.);

e TOTOBHOCTh K COTPYIHHYECTBY C COYYCHHKAaMH, KOJUICKTUBHOW pabOTe, OCBOCHHE OCHOB
MEXKYJIBTYPHOTO B3aMMOJICHCTBHSI B IIKOJIE U COIUAIEHOM OKPY>KEHHH U JP.

IIpenmeTHble pe3yJibTaThI

BbINYyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUThCS B 7-9 KJjlaccax A/ o6ecnedyeHUus1 BO3MOXKHOCTHU
yCHelHOr0 NPoA0/KeHHs] 06pa3oBaHUs HA 6a30BOM M yrjiyG/IeHHOM YPOBHAX
DJleMeHThI TeOPUH MHOKECTB M MaTeMaTH4YeCKOI JIOTHKH

e  OmepupoBaTb TMOHATHSMH: OIPEAEICHHE, TEOpPEeMa, aKCHOMa, MHOXXECTBO, XapaKTEPUCTHKH
MHOJKECTBA, OJJIEMEHT MHOXECTBA, IIyCTOE, KOHEYHO€ H OECKOHEYHOE MHOXKECTBO, MOIMHOMKECTBO,
MIPUHAIEKHOCTh, BKIIOYEHHE, PABEHCTBO MHOYKECTB;

e  300pakaTh MHOKECTBA M OTHOIIEHHUE MHOKECTB C TIOMOIIBIO KPYroB Diinepa;

e  OmpelensiTh MPUHAIJICKHOCTb DJIEMEHTAa MHOXECTBY, OOBCAMHEHHIO U IEPECEUCHUIO
MHO>KECTB;

®  33J1aBaTh MHOXKECTBO C TIOMOIIBIO MIEPEUNCICHHS 3JIEMEHTOB, CJIOBECHOTO OIUCAHUS;

e  ONepUpOBaTh TOHSATHSAME: BBICKAa3bIBaHHE, WCTHHHOCThP W  JIOKHOCTH  BBICKA3bIBAHMUS,
OTPUIIAHWE  BBICKA3BIBAHWH,  OMEpallid  HaJ  BBICKa3BIBAHWUSAMHU: W, WIH, HeE, YCIIOBHBIE
BBICKA3bIBaHUS (MMILTAKALTHIH ),

®  CTPOUTH BBICKA3bIBaHUS, OTPULIAHUS BHICKA3bIBAaHUI.

B noBcenHeBHOI ;KM3HN ¥ MPU U3yYeHUH IPYTUX NPEeIMETOB:

®  CTPOUTH LIETIOYKH YMO3AKIIIOYEHUI HAa OCHOBE MCIIOIb30BaHUS MPABUII JIOTHKH;

®  WCIOJB30BaTh MHOXKECTBA, OTIEPAINH C MHOKECTBAMH, UX TpaduIecKoe MpeICTaBICHUE I
OIMCaHUS PEATBHBIX MPOIIECCOB U SIBICHUH.

Yucaa

e  OnepupoBaTh MOHITHAMU: MHOYKECTBO HATYPAIBHBIX YHCEI, MHOXKECTBO IIEITBIX YHCE,
MHOKECTBO PAIMOHAIBHBIX YHCE, WUppalMOHAIBHOE YHCIIO, KBAJPAaTHBIH  KOPEHb, MHOMXKECTBO
NEHCTBUTEIBHBIX YHCEJ, TEeOMETpPUYECKas WHTEpIpeTanus HaATypalbHBIX, UENbIX, paIlHOHAIBHBIX,
NEHCTBUTEIHHBIX YHCET;

®  [IOHWMAThH U OOBSCHATH CMBICI MTO3UIIMOHHON 3aITUCH HATYPaJIbHOTO YHCIIA,;

®  BHIMOJHATH BEIUYMCIICHUS, B TOM YHCIIE C UCTIOIB30BAaHUEM IIPUEMOB PAIlIOHATBHBIX

BBIYMCJICHHI; ® BBITIONHATE OKPYTIICHHE PAllMOHATBHBIX YHCET C 3aJaHHONH TOYHOCTBIO;

e  CpaBHHBATH paIliOHAIBHEIE U HPPALMOHATLHBIE YUCIIA;

®  TIPE/ICTABIISATH PAMOHAIBHOE YUCIIO B BUJIE JIECATUIHON APOOH

®  YIOPSIOYUBATH YHCIIA, 3AMMCAHHBIE B BUJIE OOBIKHOBEHHON H JIECATUIHOW APOOH;

e gaxoauth HOJl 1 HOK uucen u ucmnonb30BaTh UX IPH PEIICHUN 3a/1a4.

B noBcenHeBHOI :KM3HM ¥ MPU U3yYeHUM APYTUX NPeAMETOB:

e  TIPUMEHATH NpaBWiIa NPHONMKEHHBIX BBIYMCICHUN NPU PELICHUH MPAKTUYECKUX 3a1ad U
pellieHnH 33124 JPYruX yueOHBIX MIPEIMETOB;

e  BHINOJHATH CPABHEHHE PE3YJIHTATOB BBIYUCIICHUH MPHU PEIICHUH MPAKTHYECKUX 337a4, B TOM
qrcie NpruOIKEHHBIX BBIYUCICHUH;

®  COCTaBISTH M OLICHWBATh YMCIIOBBIE BHIPAKCHUS TNPH PELICHUH NPAKTUUYECKUX 3a/1a4 U 3a7a4
W3 JPYTUX YIEOHBIX TPEIMETOB;

®  3aNKCHIBATH U OKPYIJIATH YMCIIOBBIE 3HAYCHHS PEaJbHBIX BEJIMYMH C HCHOJIb30BAaHHEM
Pa3HBIX CHCTEM M3MEPEHUSI.

ToxnecTBeHHbIE MPe0OPa30BaHUsI

e  OmnepupoBaTh MOHATUSAMH CTENEHU C HATYpaJbHBIM IIOKa3aTesieM, CTEIEHH C LENIbIM
OTpHIIATEIHLHBIM TIOKa3aTeNeM;

e  BBINOJHATH NIPeoOpPa3OBaHUs LENbIX BBIPAKCHUN: NEHCTBUS C OJHOWIEHAMH (CIOXKEHHE,
BBEIYHTAaHUE, YMHOKEHHE), TEHCTBUS C MHOTOUIEHAMH (CIIOKEHHE, BEIUNTAaHNE, YMHOKCHHE);



e  BBINOJHATH PA3JIOKEHHE MHOTOUYICHOB HA MHOXKHTENH OJHUM M3 CHOCOOOB: BBIHECEHHE 32
CKOOKY, TPYIIITUPOBKA, UCTIONIL30BaHNE (OPMYIT COKPAIIEHHOTO YMHOXCHUS;

®  BBLICIATH KBaJIpaT CyMMBI H Pa3HOCTH OJHOYJICHOB;

®  PaCKJIaJbIBaTh HA MHOXKUTEIU KBAJPATHBIA TPEXUICH;

®  BBHIONHATH  NPeoOpa3oBaHUsl  BBIPAKCHUH,  COAEPKAIIUX  CTCMEHH  C

LEJIBIMA OTPHULATEILHBIMH TTOKA3aTeNsIMH, TEPEXOAUTh OT 3allUCH B BUJAE CTENCHH C
IEJBIM OTPUIIATEIEHBIM TIOKA3aTeNIeM K 3aIlUCH B BUJIE IPOOH;

e  BBINOJHATH INpeoOpa3oBaHusl JPOOHO-PAMOHATBHBIX BBIPOKEHHWN: COKpalleHue apolei,
mpuBeneHue  anreOpamdeckux  Apobeil K oOmeMy  3HAMEHATENo,  CIOXEHHe, yMHOXXEHHE,
JeneHne anreOpandeckux JApoOeid, BO3BeJeHHE airedpanyeckoil IpoOuW B HATYpalbHYI0 H LEIYIO
OTPHLATEIBHYIO CTEIICHD;

®  BBINOJHATH MPEOOPA30BAHUSI BRIPAKEHHM, COEPIKAIUX KBAIPATHBIC KOPHU;

®  BBIJCHATH KBaJApPaT CYMMbI MM Pa3HOCTH JBYWICHA B  BBIPAKCHHAX, COJCPIKAIIHX
KBaJIpaTHBIC KOPHH;

®  BBINOJHATH NIPEOOPA30BAHUS BEIPAKEHHUM, COACPKAIINX MOIYIb.

B noBcenHeBHOI ;KM3HN ¥ MPU U3yYeHUH IPYTUX NPEIMETOB:

o BBIIIOJIHATH Hp€O6pa3OBaHI/Iﬂ )41 I[CI\/'ICTBI/IH C yucCjiaMu, 3alilMCaHHbIMU B CTAHAAPTHOM BH/IE;

e  BBINONHATH MpeoOpa3oBaHusl anreOpandeckux BBHIPAKCHUH NpPH pelIeHUH 3a1ad JAPYTHxX
Y4eOHBIX TPEAMETOB.

YpaBHeHusi M HEpaBEHCTBA
e  OnepupoBaTh TOHITHUSMH: YypaBHCHHE, HEPABCHCTBO, KOPCHb YpaBHCHUS,
pelICHWE HEpPaBEHCTBA, PABHOCWIBHBIC YpaBHEHHUS, OO0JIACTh OIPEICIICHUS YpaBHCHHS
(HepaBeHCTBa, CUCTEMbI YpaBHEHUN WIIM HEPABEHCTB);

e  pelaTh JIMHEWHBIE YPAaBHEHHS M YPaBHEHUsS, CBOJAMMBIE K JIMHEHHBIM C
MOMOIILIO TOXKIECTBEHHBIX MPE0Opa30BaHNUN;

e  pemaTh KBaJApaTHBIC YPAaBHEHUS U YPABHEHMs, CBOLUMBIC K KBaJpPaTHBIM C IIOMOIIBIO
TOXIECTBCHHBIX MPEOOPA30BAHMIA;

e  pemiath IpoOHO-IWHEHHBIE YpaBHEHMUS,

e  pemaTh NPOCTEHIINE UPPALMOHATIbHBIC ypaBHeHHs Buga | (X) =a, f (X) =g (X) ;

n_

pemiath ypaBHenus Buga X = d ;
pemarb ypaBHEHHsI CIOCOOOM pa3JioKeHUs] HA MHOXHTENH U 3aMEHBI IEPEeMEHHOIA;
WCIIOJIB30BaTh METOJI HHTEPBAJIOB JUIS PEHICHUS LENBIX U IPOOHO-PAIMOHATBHBIX HEPABCHCTB;
pelaTh JIMHEHbIE YpaBHEHUSI M HEPaBEHCTBA C TapaMeTpamy;
pelaTh HeCcI0KHbIE KBaJpaTHbIE YPABHEHUS C TapaMeTPOM;
pelaTh HeCI0KHBIE CHCTEMBI JIMHEWHBIX YPaBHEHUH C ITapaMeTpaMHu; @
peliaTh HeCI0KHbIE yPAaBHEHMSI B IIEJIbIX YHCTIaX.
B noBcenHeBHOI :KM3HM M NPU U3yYeHUH APYTUX NPeAMeTOB:

®  COCTaBIATH U PEIaTh JIMHEHHBIE M KBaJpaTHbIC YPaBHEHMS, YPAaBHEHUs, K HUM CBOJASALIMECS,
CHCTEMBI JITHEHHBIX YPaBHEHUH, HEPABEHCTB MPU PEIICHNH 33/1a4 JPYTUX YIeOHBIX PEMETOB;

®  BBINOJHATH OLEHKY INPaBAONOA00US pe3yabTaTOB, MOIY4aeMbIX MpPU PEHICHUH JHHEHHBIX
Y KBaJpaTHBIX ypaBHEHHH M CHUCTEM JIMHEHHBIX ypaBHEHMH M HEPAaBEHCTB IPHU PEUICHUM 33734 JPYTUX
Y4eOHBIX MPEIAMETOB;

e  BBHIOMpATH COOTBETCTBYIOIIME YPaBHEHHS, HEPABEHCTBA MJIM WX CHUCTEMBI JIJIsI COCTABIICHHUS
MaTeMaTHYECKOW MOJEIH 3a/1aHHOM pealbHOM CUTyalluu WM IPUKIIAAHOHN 331a4H;

®  yMETb MHTEPIPETUPOBATH MTOJYUYEHHBIN MIPH PEIICHNN YPaBHEHHS, HEPABEHCTBA UM CHCTEMBI
pe3yJIbTaT B KOHTEKCTE 3aJIaHHOM pealibHOW CUTYallMy WK MPUKJIaJHON 3a0a4H.
DYyHKUNHU

e  OmepupoBaThb MNOHATHSIMHU: (QYHKIOHOHAIbHAs 3aBUCUMOCTh, (GyHKUMS, rpadux (yHKOMH,
cnocoObl 3a7aHus (QyHKOMM, apryMEHT M 3HaueHHe (QYHKOUM, OOJIACTH ONpENeNeHUs] W MHOXKECTBO
3HAYeHU (QYHKUWMH, HYIM (QYHKOUH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIWH,
YETHOCTH/HEYETHOCTh (DYHKIIH;

e  CTpOUTH rpaduKu JIMHEHHOM, KBaApaTWYHOW (QYHKUMHA, oOpaTHOW NPONOPIHOHAIBHOCTH,

e Ha NpUMEpe KBaJAPAaTUYHON (PYHKIMH, HMCIIOJIb30BaTh MpeoOpa3oBaHus Tpadpuka (GyHKIHU
y=1(x) a1 mocrpoenns rpapuxos GyHkimi y = af (kx +b)+c ;
®  COCTaBIISITH YPAaBHEHUS MPSIMOM IO 3aJaHHBIM YCIOBHUSIM: TPOXOJISIIEH Yepe3 JBE TOYKH C



3aJJaHHBIMU KOOPAWHATAMH, POXOIAILEH Yyepe3 NaHHYIO TOUKY U NapajiieIbHON TaHHOM MpsMOii;

e  yccienoBaTh PyHKIHIO N0 ee rpaduKy;

®  HaxOJUThb MHOXKECTBO 3HAUCHUH, HYJH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTUYHON (YHKIIUH;

e  OIEpUpOBaTh MOHATHSIMU: MOCJIEe0BATENEHOCTD, apupmeTHIecKas nporpeccus,
reoMeTpuyecKas Iporpeccus;

e  pemaTth 3a4a4M Ha apuMETHIECKYIO U TEOMETPUIECKYIO IIPOIPECCUIO.

B noBceaHeBHOM KU3HU M PH U3y4YE€HUH JPYTHX NPeIMETOB:

®  JJUIIOCTPUPOBATH C MOMOLIBIO TpaKa peaIbHyI0 3aBUCUMOCTh WIIU MPOLECC 0 UX
XapaKTepUCTUKaM;

e  JCIOJIB30BAaTh CBOWCTBA M IpadMK KBaApaTHYHONH (QYHKIMM NPH PELICHWH 3a4ad U3 IPyTrux
y4eOHBIX MPEIMETOB.

TekcroBble 3aga4n

e PemaTh mpocThie M CIOKHBIE 331a4M PA3HBIX TUIOB, a TAKXKE 3a/la4X HOBBIIICHHON
TPYAHOCTH;

®  JCIONB30BATh pa3HbIE KPaTKHE 3alyCH KaK MOJCITH TEKCTOB CIOXKHBIX 3a4a4 st
MOCTPOEHNS IIOMCKOBOW CXEMBI U pelIeHHs 3a1ay;

e  pasnuyaTth MOAETh TEKCTa W MOJAEJb PEUICHUS 3aJa4H, KOHCTPYHPOBaTh K OJHOW MOJEIH
pelIeHHs HECTIOKHOM 3a1auu pa3Hble MOJIENIN TEKCTa 3a1a4H;

® 3HATh W NMPUMEHATH 00a croco0a MoWcKa pemeHus 3aaad (0T TpeOOBaHUSA K YCIOBHIO M OT
yCIIOBUS K TpeOOBaHUIO);

®  MOJETHMPOBATH pacCyKACHUS MPH MOUCKE PELICHHUS 3a/1a4 C TOMOIIBIO rpag)-CXeMbl;

®  BBIICNATH ITAIBI PELICHUS 33Ja41 U COACPIKaHUE KKIOT0 3Tarna;

®  yMETh BBEIOMPATH ONTUMAJILHBIM METO pEIICHHS 3aJa4d U OCO3HABaTh BHIOOP METOAA,
paccMaTpuBaTh Pa3IMYHbIC METObI, HAXOIUTh PAa3HbIE PEIIECHHS 3aJa4H, €CJIM BO3MOXKHO;

®  AHAIMU3UPOBATH 3aTPYAHEHU IIPU PEIICHUU 3a1a4;

e  BBINOJHATH Pa3IMUYHbIC MPEOOPa30BaHUs MPEIUIOKEHHOHN 3a1a4l, KOHCTPYHPOBAaTh HOBBIE
3aJauu U3 JaHHOU, B TOM YHCIIEe OOpaTHBIE;

®  HMHTEPIPETUPOBATH BBIYMCIMUTEIIBHBIE PE3YNbTaThl B 3aJaue, UCCIIEAOBATh IOIyYCHHOE
pelleHne 3a/1a4H;

e  aHAJIM3MPOBAaTh BCEBO3MOXKHBIE CHUTYyallMM B3aUMHOIO pAacIIOJIOXKEHUS [IByX OOBEKTOB H
W3MEHEHUE UX XapaKTepUCTHUK MPHU COBMECTHOM JABMKEHUHU (CKOPOCThH, BPEMsl, paCCTOSHHUE) MPU PELICHUH
3aJa4 Ha IBI)KCHUE JBYX OOBEKTOB KaK B OHOM, TaK U B IPOTHBOIOJIOKHBIX HAIIPABICHUSX;

®  JcCIe/OBaTh BCEBO3MOXKHBIC CHUTyallMd TPH pEUICHWHW 3ajJad Ha JABIXKEHHE 10 peKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemaTth pa3HOOOpa3HBIE 33/1a41 «HA YacTH,

e pemarb U OOOCHOBBIBATH CBOE pEIICHHE 3ahad (BBIACISATH MAaTeMaTHYeCKyl0 OCHOBY) Ha
HAXOKICHUE YaCTH YHMCIIa U YMCIIA TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIA APOOH;

o 0CO3HaBaThb U OOBSICHATH UICHTUYHOCTDL 3aJia4 pa3HbIX TUIIOB, CBA3BIBAIOUIUX TPU BCIIUYNHBI
(Ha pa60Ty, Ha IOKYIIKH, Ha ):[BI/I)KeHI/Ie), BBIACIIATE OTU BCJIMYMHBI U OTHOUICHUA MCKAY HUMH, IIPUMCHATH
WX TIPH pEIIeHUH 3a7a4, KOHCTPYHPOBAaTh COOCTBEHHBIE 3a]1a4 yKa3aHHBIX TUIIOB;

e  BJIAZICTh OCHOBHBIMH METOJAMHU PEIIEHHs 3a7a4 Ha CMECH, CILIaBbl, KOHLIEHTPALNH;

e  pemaTh 33/1a4X Ha MPOLEHTHI, B TOM YHUCIIE, CIIOKHBIE IPOLEHTH ¢ 000CHOBAHUEM, UCTIONbB3YS
pasHbIe CTIOCOOH;

e  pemaTh JOTMYECKHE 33/1a4M Pa3HbIMU CIIOCOOaMH, B TOM YHCJIE, C ABYMS OJIOKAMH M C TPEMs
0J10KaMHU TaHHBIX C IIOMOIILIO TAOJINII;

e  pemaTh 33Ja4d MO0 KOMOWHATOPUKE M TEOPHUH BEPOSATHOCTEH Ha OCHOBE HCIIOJIB30BAHUS
HU3YUYCHHBIX METOI0B 1 00OCHOBBIBATH PpEUICHUE,

®  pelIaTh HECJIOKHBIE 33]]a4H [0 MATEMaTHIECKOM CTATHCTHKE;

e OBJaJeTb OCHOBHBIMH METOJAMH  DCELICHUS CIOKETHBIX  334ad:  apu(METHUECKUH,
anreOpanveckuii, repedop BapUaHTOB, T€OMETPHUYECKHUM, rpaduvecKuii, MPUMEHITh UX B HOBBIX IO
CPaBHEHHMIO C M3YUYEHHBIMH CUTYalUsX.

B noBceaHeBHO KU3HU M PU U3YYEHUH JPYTHX MPeIMETOB:



e  BBIACHATh NpPU pEIICHHH 33734 XapakTepUCTUKU paccMaTpuUBacMOM B 3ajade CHUTYyaluH,
OTJIMYHBIE OT peajbHBIX (T€, OT KOTOPBIX aOCTparupoBaliCh), KOHCTPYHUPOBATH HOBBIE CHUTYAIlMH C
YUETOM OJTHUX XapaKTePUCTHK, B YaCTHOCTH, NpPW PELICHWH 3aJa4 Ha KOHLUEHTpAIM{, YYHUTHIBATh
IJIOTHOCTH BEIIECTBA;

e pemarb M KOHCTPYUPOBAaTh 3aJadyd HAa OCHOBE PACCMOTPEHHUSI DPEalbHBIX CHUTYyallUi, B
KOTOPBIX HEe TpeOyeTCsl TOUHBIN BBIYMCIUTEIBHBIN pe3ybTaT;

e  permiath 337jaud Ha JBM)KEHUE 110 PEKE, pacCMaTpUBas pa3Hble CUCTEMBI OTCUETA.

CraTHCTHKA M TeOpHs BepoOSITHOCTEH

e  OmepupoBaTh MOHATUSIMH: CTOJOYATHIE M KPYrOBbIe AMArpamMMbl, TaOJHIBI AaHHBIX, CpEeAHEE
apudmeTniyeckoe, MeraHa, HanboJIbIIee 1 HAUMEHbIIIee 3HaYeHUs] BRIOOPKH, pa3Max BBHIOOPKH, AMCIEPCHS
U CTaHJIaPTHOE OTKJIOHEHHE, ClTydyaiiHasi U3MEHUYUBOCTb;

®  U3BJIEKaTh HH(POPMALHUIO, IPEJCTABICHHYIO B Ta0IUIIAX, HA JUarpaMMax, rpagukax; e

COCTaBIISATh TAOJHIIBI, CTPOUTH JUArpaMMbl M TpaduKu Ha OCHOBE JaHHBIX;

e  OIepuUpoBaTh MOHATUSAMH: (AKTOpHUAJI YHCIA, NEPECTAHOBKUM M COYETaHMS, TPEYTOJIbHUK
Ilackans;

®  TIPUMEHSATH MPABUJIO MPOU3BEACHUS [IPH PELICHUN KOMOMHATOPHBIX 33/1a4;

®  ONepUPOBATH MOHATHUSAMH: CIIYYaWHBIA OIBIT, CIIYYalHBIH BBIOOpP, HCIIBITAHHE, DIIEMEHTapHOE
ciyqaiiHOe cOOBITHE (HMCXOJ), KIACCHYECKOe OIpEJIeNIeHHe BEPOSITHOCTH CIIYYallHOTO COOBITHSA, OMNEepaliu
HaJl CIlyYallHBIMU COOBITHSMU;

®  TIPEACTABIISATH MHPOPMALIUIO C TIOMOIIBIO KPYyroB Diijiepa;

e pemaTrh 3a4a4d HAa BBIYMCICHHE BEPOSTHOCTH C IOACYETOM KOJIMYECTBA BAPHAHTOB C
MOMOILBI0 KOMOMHATOPHKH.

B noBceaHeBHOM KU3HU M IPH U3yYEHUH JPYTHX MPeIMETOB:

®  U3BJIEKaTh, HHTEPHPETHPOBATH U MPeoOpa3oBbIBaTh WHGPOPMALMIO, MPEICTABICHHYIO B
TabNUIax, Ha TUarpaMmmax, rpadukax, OTpaKarollyl0 CBOWCTBA W XapaKTEPUCTHKH PEalbHBIX MPOLECCOB H
SIBIICHWI;

o OMnpeaAciiATb CTATUCTHYCCKUC XapaKTCPUCTUKU BI)I60pOK 1o Ta6J'H/ILIaM, JuarpamMmmam,
rpadukam, BEIIOIHATH CPAaBHEHUE B 3aBUCMMOCTH OT LIEJIH PELLICHHUS 3a1a4H;

®  OLICHUBAThH BEPOSATHOCTH PEANBHBIX COOBITHI U SIBICHHH.

I'eomerpnueckue Gpurypbl

e OmnepupoBaTh NOHATUSIMH T'€OMETPUIECKUX QUTYD;

®  U3BJIEKATh, HHTEPIPETUPOBATH U NPEOOPA30BBIBATH HHPOPMALIUIO O TEOMETPUIECKUX
¢durypax, npeJICTABICHHYIO HA YePTEKaX;

®  TIPUMEHATH FT€OMETPUUYECKHUE (HAKTHI AJIS pEIICHHS 3a1a4, B TOM YHUCIIE, IPEAIONaraonmx
HECKOJIBKO IIIaroB pelieHus;

e (dopMyInpoOBaTh B IPOCTEHIINX CIy4asx CBOWCTBA U MPU3HAKU QUTYD;

®  JI0Ka3bIBaTh [EOMETPUUYECKUE YTBEPIKIACHHUS;

e  BIAJEThH CTaHJApTHOM Kkinaccupukanuerdn  miockux  Guryp  (TpEyrojibHHUKOB |
YEThIPEXYTOJIbLHUKOB).

B noBceaHeBHOM KU3HM M PH U3YYEHUH IPYTHX NPeaMETOB:

®  JCIIONIb30BAaTh CBOWMCTBA TEOMETPUUECKUX (PUTYp ISl pellieHHs 3a1a4 MPaKTHYECKOTO

XapakTepa M 33124 U3 CMEXHbBIX AUCLUIIIMH.

OTHOLICHUA
e  OnepupoBaTh MOHATHSIMH: PAaBEHCTBO (QUTyp, paBHbIE (DUTYPHI, PABEHCTBO TPEYTOJHLHUKOB,
NapauiebHOCT  MPSMBIX, MEPICHIUKYIAPHOCTh MPSIMBIX, YTIIBI MEXTY PSIMBIMH,

MEePHEHINKYIISP, HAKIIOHHAS, IPOEKIINs, 110100ue GUryp, noJoOHbIe GUTYPHI, TIOJTOOHBIC TPEYTOJILHHUKH;

e  mpuMeHATh Teopemy Daneca U TeOpeMy 0 TPOMOPIIMOHAIBHBIX OTPE3Kax MPH PEIICHUH 3aa4; @

XapaKTepH30BaTh B3aMMHOE PACTIONIOKEHHUE MPSIMON U OKPYKHOCTH, IBYX OKPY’KHOCTEH.

B noBcenHeBHOI :KM3HN ¥ MPU U3yYeHUM APYTUX NPeAMETOB:

®  CIIOJIb30BATh OTHOIIEHUS IS PEIICHHS 3a/1a4, BO3HUKAIOMINX B PEAIbHOM KU3HHU.
H3mepeHust U BbIYUCICHUA

e  OmepupoBaTh HpeACTaBICHUAMHU O JJHMHE, IUIOIAAM, 00beMe Kak BelnunHamu. [IpumenHsTsb
teopemy [ludaropa, popmyisl momany, od0beMa MpH PeliCHHA MHOTOIIATOBBIX 3aJ1ad, B KOTOPBIX HE BCE
JaHHBIE TIPEICTABICHBI SBHO, a TPEOYIOT BBIYHMCIICHHH, ONMEpPHpPOBAaTh Oo0jiee MIMPOKUM KOIHYECTBOM
¢dbopMyn UIMHBI, MJIOMAAW, 00beMa, BBIUMCIATH XapaKTEePUCTUKU KOMOMHAUUN (uryp (OKpyKHOCTEH H
MHOTOYTOJIbHUKOB) BBIYUCIIATE PACCTOSIHUS ME&XIY (GUIYypaMH, IPUMEHSTh TPUTOHOMETPUIECKHE



(hopMyITBI 1J1s1 BEIYHUCIICHUN B 00JIEE CIOXKHBIX CITydasiX, IPOBOAUTH BBIYUCIICHUS HA OCHOBE
PaBHOBEIMKOCTH U PABHOCOCTABICHHOCTH;

®  TPOBOJHTH MPOCTHIC BEIYUCICHUS HAa OObEMHBIX TEJax;

e  (dopMyIHPOBaTh 33Ja4M Ha BEIYMCIICHHUE JJIVH, MJIOMaZel 1 00beMOB U pelaTh ux.
B noBcenHeBHOI1 :KM3HU ¥ MPU U3yYeHUH APYTUX NPEeIMETOB:

®  [POBOJMTH BHIYUCIICHUS HA MECTHOCTH;

®  PUMEHATH (OPMYJIBI MPH BBHIYMCICHHUSIX B CMEKHBIX YYCOHBIX MpPEAMETaX, B OKPYKAIOIICH
JEHCTBUTEIBHOCTH.

I'eomeTpuyeckue MoCTpoeHust
e  U3obOpaxars reomeTpuieckne GUTyphl 10 TEKCTOBOMY H CHMBOJIBHOMY OITUCAHHIO; @
CBOOOJHO ONEPUPOBATH YEPTEIKHBIMU HHCTPYMEHTAMH B HECIIOXKHBIX CITy4asX,

®  BHINOJHATH IMOCTPOCHUS TPEYTOJBHHUKOB, MPUMEHATHh OTACIBHBIC METOJbI IMOCTPOCHUN
LHPKYJIEM U JJUHEHKON U MPOBOAUTH MPOCTEHIINE UCCIAEAOBAHMS YUCIIA PELICHU;

e  n300paxkaTh TUIOBEIE IUIOCKHE (PUTYPHI 1 OOBEMHBIE TeTa C TTOMOIIBIO MTPOCTEHIITNX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOI1 :KM3HN ¥ MPU U3yYeHUH APYTUX NPEeIMETOB:
e  BEINIOJHATH IPOCTEHIITNE TOCTPOSHUS HA MECTHOCTH, HEOOXOTUMBIE B PEATHHON KU3HU; @
OIICHWBATh pa3Mephl PeabHBIX 00 BEKTOB OKPYIKAIOIIETO MUPA.
IIpeodpazoBanus

e OmepupoBaTh TOHITHEM JBWKEHHS W TpeoOpazoBaHUsl TMMOAOOMS, BIAACTh NPHUEMaAMH
MOCTPOCHUsT (UTYp C HCHOJb30BAHUEM JBWKCHUH M  MPeoOpa3oBaHUil MOMOOUs, NPUMEHSTH
MOJTydYeHHBIE 3HAHUS W OIBIT MOCTPOSHUI B CMEXHBIX MIPEIMETAaX U B PEaJbHBIX CUTYAIUSIX OKPYKAIOIIETO
MUpa;

e  cTpouTh (UTYpPYy, TOJOOHYIO JaHHOW, MMOJB30BATHCS CBOMCTBAMHU MOMO0OMS I 0OOCHOBAHUS
CBOHCTB uryp;

®  TMPUMEHSTH CBOMCTBA JBW)XEHUH IS IPOBESHHS MTPOCTEUIINX 000CHOBaHUIT CBOMCTB (huryp.

B noBceaHeBHOM KU3HU M PH U3yYEeHUH JPYTHX MPeIMETOB:

®  TMPUMEHSTH CBOICTBA IBMKCHUN M MMPUMEHSATH OJ00ME U TOCTPOSHUI U BEIYUCIICHUH.
BekTopbl H KOOPAMHATHI HA MJIOCKOCTH

e  OmepupoBaTh MOHATUSIMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOM3BEICHUE BEKTOpa Ha
YHCII0, YTOJI MEXKIY BEKTOPAMH, CKAISIPHOE MTPOU3BEICHIE BEKTOPOB, KOOPAMHATHI Ha TNIOCKOCTH,
KOOP/IMHATHI BEKTOPA;

e  BEHINONHATH JACWCTBUS HAJ BEKTOpaMH (CIOXKEHHE, BBHIYMTAHWE, yMHOXXCHHE Ha YHUCIIO),
BBIYUCIIATh CKAJSIPHOE IIPOM3BENICHME, ONPEAENATh B INPOCTEUIINX ClydasX YroJl MEXAY BEKTOPaMHU,
BBINIOJIHATE PA3JIOKECHUE BCKTOpa Ha COCTAaBJIAIOUNIMC, MNPUMCECHATH IIOJYYCHHBIC 3HAHUSA B (I)I/ISI/IKG,
MOJIE30BaThCSl  (OPMYJION BBIYMCICHUS PACCTOSHHS MEXKAY TOYKAMH TI0 HW3BECTHBIM KOOpPJUHATAM,
WCIIONIb30BaTh YPaBHEHUS GUTYD JUIS PEIIeHUS 3a/1a4;

®  TPUMEHATh BEKTOPHl W KOOPIHMHATHI JISl PEIICHUs] TeOMETPUYECKHX 3a]ad Ha BBIYHCIICHHE
JUIAH, YTIIOB.

B noBceaHeBHOM KU3HU M PH U3YYEHUH JPYTHX NMPEeIMETOB:

®  JCIIOJIb30BAThH MOHSTHSI BEKTOPOB M KOOPJMHAT JUIsl pelieHus 3a1a4 1o (usuke, reorpaduu u
JIPYTUM y4eOHBIM MpeaAMETaM.

Hcropust MaTeMaTHKH

o XapaKTepI/I3OBaTB BKJIaJ BBIAAOMIUXCA MATCMATHKOB B pPa3BUTUC MATEMATUKU W HHBIX
Hay4HBIX 00JIaCTeH;

o IMIOHMUMATh POJIb MATEMATHKH B PAa3BUTUU Poccum.

MeToapl MaTeMaTUKHU
o I/ICHOHBSYSI HU3YUYCHHBIC METOABI, TPOBOJAUTH AOKA3aTCIILCTBO, BBIITOJIHATE OIIPOBEPIKCHUE, @
BBIGI/IpaTI) HU3YUYCHHBIC METOABI U X KOM6I/IHa]_II/II/I JJId peHICHUA MaTEMAaTUYCCKUX 3aJ1ay;

®  JCIOJB30BaTh MaTEeMAaTHYECKHE 3HAHMS JJISl ONHCAHMS 3aKOHOMEPHOCTEH B OKpYyKarollen
HeﬁCTBHTeHBHOCTH 1 IPOU3BEACHHUAX UCKYCCTBA,

MPUMEHSATH IPOCTEUIINE IIPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU
pelIeHNH MaTeMaTUIECKUX 3a1a4



Conep:xanue Kypca MaTeMaTHKH B 7—9 Kiaaccax
Anre6pa

Yucna

PanuoHajbHbIe YuCaa

MHOXeCTBO palMoHANLHBIX yrced. CpaBHEHHE PAllMOHANBHBIX yucen. JIeWCTBYS ¢ parioHaTbHBIMH
gucinamu. Ipedcmasienie payuoHaibHO20 YUCIA 0eCAMUYHOU 0poobIO.

HMppanuonajabHbie YncIa

[lonsiTie wWppanUOHAIBHOrO uYHCHa. Pacro3HaBaHWE HWPpalMOHATIBHBIX  4Hced. [Ipumepbr

JOKa3aTeNbCTB B anrebpe. VppannoHampHOCTH dHCIA 2 . [Ipumenenue B reomerpun. CpasHenue
UppAyUOHATLHLIX yucen. MHodcecmao 0elcmeumenbHuIX Yucei.

ToxnecTBeHHbIE MPeOOPa30BaAHUS

YucnoBble M OyKBeHHbIE BbIPaKeHUS

Bripaxenue ¢ nepeMeHHON. 3HaueHre BeIpakeHus. [loacTaHoBKa BEIpa)KEHUH BMECTO IIEPEMEHHBIX.

Iesble BbIpaKeHUs

CreneHb C HAaTypalbHBIM TIOKa3aTeleM U ee cBoiicTBa. [IpeoOpa3oBaHus BBIpaKCHHUH, CONEPKALIIX
CTETeHHU C HaTypaJbHBIM MOKa3aTeseM.

OpnouneHn, MHorowieH. J[edCTBUS ¢ ONHOWIEHAMH W MHOTOYWIEHaMU (CJIOKEHHE, BBIYUTAHHE,
yMHOKeHHe). DopMysbl COKpaleHHOTO YMHOXKEHHUS: Pa3HOCTh KBaJIpaTOB, KBaJpaT CYMMBI U Pa3HOCTH.
Paznoxxenne MHOTOWIeHAa Ha MHOMKUTEIH: BBIHECEHHE OOILIET0 MHOMKHUTENSI 32 CKOOKH, epynnuposxa,
npumeHerue Gopmyn coxkpaueHHo2o ymHodceHus. Keadpammuwvili mpexyieH, pasiodxcenue KeaOpamHO20
mpexuiena Ha MHONCUMENU.

JApoOHo-pannoHaibHbIe BbIPAKEHUS

CreneHb C melbIM MoOKazareneM. llpeoOpazoBaHue IpOOHO-TMHEHHBIX BBIPAKEHHN: CIIOKEHHE,
YMHOXEHHE, JAeNeHue. Aneebpauyeckas Opobb. [onycmumvie 3HAUeHUS NEePEMEHHbIX 6 OpoOHO-
payuonanvHuix gvipasxcenusx. Coxpawjenue anrcedopaudeckux opobeu. llpugedenue aneebpauyeckux opobeii K
obwemy 3Hamenamento. [etcmeus ¢ aneedpaudeckumu OpoOAMU: CIOJNCEHUe, BbIYUMAHUE, YMHONCEeHUE,
Oejienue, 8036e0eHue 8 CHeNneHb.

IIpeobpazosanue vipasiceHuil, cOOePHCAUUX 3HAK MOOYIIA.

KBanparHbie KOpHU

Apudmernuecknii KBaJpaTHBI KOpeHb. [IpeoOpa3zoBaHue BBIpaKEHUH, CONlEpXAIINX KBajpaTHbIC
KOpDHH: YMHOXEHHE, JIeIeHUE, BBIHECEHHE MHOXKUTEINS U3-TI0/1 3HaKa KOPHS, 6HeceHue MHOXMCUmess noo 3HaK
KOpHSL.

YpaBHeHNs 1 HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHennust

IlonsTre ypaBHeHHS U KOPHA ypaBHEHUs. [lpedcmasnenue o pagnocunvrocmu ypaguerui. Obracme
onpeoeneHust ypagHeHust (006aacmov 0ONYyCMUMbIX 3HAYEHU NePEMEHHO).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenne nuHelHBIX ypaBHEHUH. Jlunelinoe ypasnenue c napamempom. Konuuecmeo xopmetl
JIUHEUH020 ypagHeHus. PeuleHue TuHeliHbIX YPasHeHUll ¢ Napamempom.

KBaapaTHoe ypaBHeHUE U €r0 KOPHU

KsanpaTtaele ypaBHeHus. HemomHble KBaapaTHble YypaBHEHHUs. JIMCKpUMWHAHT KBaApaTHOTO
ypaBHeHusi. Dopmyrna KOpHEH KBaapaTHOro ypaBHeHusi. Teopema Buema. Teopema, obpamuas meopeme
Buema. Pemienne KBaJpaTHBIX ypaBHEHUIl:MCIIONb30BaHUE (GOPMYNBI Ui  HAXOXKJICHUS  KOpHEH,
epaguyeckuil Memoo pewenus, pasnodicenue Ha MHONICUMenu, N00bOp KOPHel ¢ UCHOTb308AHUEM MeOpeMbl
Buema. Koauuecmeo KopHell K8AOpAmMHO20 YPABHEHUS 6 3A8UCUMOCIU OM €20 OUCKPUMUHAHMA.
buxeadpammuvie ypasuenus. Ypaenenus, ceooumvle K JUHelHbIM U Kéaopamuvim. Keadpammuvie ypasneHus ¢
napamemponm.

/{po0HO-panoHaILHbIE YPABHEHHUA

Perenue npocredmx ApoOHO-TMHEHHBIX YpaBHEHUH. Peuienue OpooHo-payuoHaibHbiX YPAGHEeHU.

Memoowl  pewenuss  ypasneHuil: Memoobl PAGHOCUTLHBIX NPeoOPA306aHUL, Memoo0 3AMeHbl
nepemennol, epapuueckuii memoo. Mcnoavzosanue c8oticme (yHKYUll npu peueHuu ypasHeHull.

Ipocmeriwue uppayuonanvusie ypasnenus euoa  f (x) =a, f (X) = dg (X) .



Ypasuenus suoa X" =a .Ypasuenus 6 yenvix yucnax.

CucremMbl ypaBHeHUH

VYpaBHeHue ¢ IBYMS epeMeHHbIME. JInHelHOe ypaBHEHHUE ¢ ABYMsI IEpEMEHHBIMU. [Ipsamas Kak
epaguueckas unmepnpemayusi IUHEUH020 YPAGHEHUs ¢ 08YMs NePEMEHHBIMU.

IlonsiTHe cucTeMsl ypaBHEHUN. PellieHue cucTeMbl ypaBHEHU.

MeToap! peleHns CHCTEM JTMHEHHBIX YPaBHEHH C IByMs IEPEMEHHBIMU: epaguyeckuil Memoo,
MEmOoO CNOJICEHUsl, METOM IOACTAaHOBKH.

Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepasencrBa

UucinoBele HepaBeHCTBA. CBOICTBA YMCIOBBIX HEPaBEeHCTB. [IpoBepka crpaBenIMBOCTH HEPABEHCTB
IIPY 33JaHHBIX 3HAUEHUSIX [1€PEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. CTporue U HeCTpoTHe HepaBeHCTBa. Qbaacmv onpedeneHus
HepageHcmea (001acmy OONYCMUMBbIX 3HAYEHUT NePeMeHHOT).

Pelienne nMHEMHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo peuwienus. Pewienue xkeaopammvix HepageHcma: UCHOTb30GAHUE
ceolicme u epaguka KeaopamudHou Q@YHKYuu, Memoo UHmMepeanos. 3anucv peuleHus KeaopamHoz0
HepaseHcmea.

Pewenue yenvix u 0pooHo-payuonarbHuIx HepageHcme Memooom UHMEPEANO8.

CucreMbl HePaBEeHCTB

Cucrempl HEpaBEHCTB C OAHOM MEpeMEeHHOU. PemieHne cucreM HEpaBEHCTB C OAHOM MEPEeMEHHOM:
TUHEWHBIX, KéaopamHbvix. V300pakeHHe peIIeHrs CHUCTeMbl HEPaBEHCTB HAa YHCIOBOM MpsAMO. 3amwuch
peLICHHs CUCTEMBbI HEPABEHCTB.

DyHKUNH

IHonsiTne pyHkuun

JexapToBel KOOpAMHATBL Ha IIIOCKOCTH. (DOpPMHUpOBaHUE MPEACTABICHUA O METAIPEeIMETHOM
MOHSATHH «KOOPAUHATHD». CrocoOb! 3aanus GyHKIWHN: aHATUTHYEeCKUH, Tpadudecknit, Tabnnuneiid. ['paduk
¢bynkunu. [Ipumeps! GyHKUUH, MOTyYaeMbIX B IPOLIECCE MCCIICAOBAHNS PA3IMYHBIX PEaTbHBIX IPOLECCOB U
pemeHus 3anad. 3HadeHne (YHKIOUM B Touke. CBolicTBa (yHKIMIA: 0OJIACTh OMpEIeNCHUs, MHOXKECTBO
3HAYEHUH, HYTH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YEMHOCHb/HeYemHOCmb, TIPOMEXYTKH BO3pPAcTaHUs U
yObIBaHuUs, HanOoJbIIee U HauMeHbIIee 3HaueHus. VccnenoBanue QyHKUNU 110 ee rpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo pyuxyuu. Kycouno 3adanuvie ghynxyuu.

JIuneiinas pyHkuus

CgoiicTBa u rpaduk JuHEHHOHN GyHKIMH. YTiIoBoH K03 dunueHT npamoi. Pacnonoxxenue rpaduka
JUHEHHON (YHKUMHM B 3aBUCHMOCTH OT €€ yIJIOBOro koddduuueHTa u cBobomHoro uieHa. Haxoowoenue
KO3 puyuenmos auneliHol GyHKyuU no 3a0aHHbIM YCI0BUAM: NPOXOANCOEHUE NPAMOU Yepe3 08¢ MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOCHUE NPIMOU Yepe3 OAHHYI MOUYKY U NAPALIeIbHOU OAHHOU NPSAMOIL.

KBaapaTuunas ¢pynkuus

CpoiictBa M rpaduk KBaapatuyHol (QyHKuuM (nmapabona). [locmpoenue epaguxa KeadpamuyHou
@yuxyuu no mouxkam. Haxoxxaenue Hynei KBaApaTUIHON QYHKIUH, MHONCECEA 3HAYEHUL, NPOMEIICYMKO8
3HAKONOCMOSHCIMEGA, NPOMENCYIMKOE MOHOMOHHOCIU.

OopaTHas NPONOPIHOHATBHOCTh

CaoiicTBa GyHKIUH Y = K . 'mmiepboua.

I'pagpuxu @ynxyui. Ipeobpaszosanue cpagura Gynkyuu y =t ( X ') 012 nocmpoenus epagpuros
ynxyuii 6uoa y = af (kx +b) +c .

Tpaghuxu gpynxyuii y=a+X y= Xx,y=3%x,y=x.

+b’

IHocnenoBaTe/ibHOCTH M MPOrPecCHH

UucnoBasg moclie/loBaTeNIbHOCTh. [IpuMepbl YHCIIOBBIX MOCIEIOBAaTEIbHOCTEN. beckoHeuHbIe
MIOCIIeIOBaTEIbHOCTA. ApudMeTHIecKas Mporpecchss W €€ CBoWcTBa. ['eoMeTpudeckas IIPOTPECCHs.
Dopmyna obwezo unena u CyMMvl N NEPEbIX UNCHO8 APUPDMEMUUECKOl U 2e0MempuiecKol npopeccuil.
Cxoosuyasncs ceomempuieckas npocpeccus.

Pemenue TekcTOBBIX 32124

3apaum Ha Bce apupMeTHUeCcKUe AeiicTBUS

Pemenue TeKCTOBBIX 3a/1au apuMeTHdecKuM criocodom. Mcnonp3oBaHue Ta0HII, CXeM, YePTEKEH,
JpYrUX CPEACTB IPEICTABICHUS JaHHBIX PU PELLICHUU 33]1a4u.



3agayu Ha ABUKeHHE, Pa0OTy M MOKYNKH

AHanmu3 BO3MOXKHBIX CUTyallud B3aMMHOTO PAacMOJOXKEHUS OOBEKTOB NPH WX JBIKCHHH,
COOTHOILECHHSI 00bEMOB BBIMOJIHAEMBIX paOOT IIPHU COBMECTHOW padoTe.

3agayu Ha YACTH, 10JIH, IPOLEHTDI

Pemenne 3a1a4 Ha HaXOX/I€HNE YaCTH YHCTIA M YMCIIA TI0 ero JacTH. Perenne 3aqaq Ha IPOIIEHTH U
nonu. [TpuMeHeHue nponopiuil Mpu pelieHuu 3aaad.

Jlornueckue 3axa4u

Pemenne nornyeckux 3amad. PeuieHue n102uteckux 3a0ay ¢ nomowso epagos, mabauy.

OcHOBHBIE MeTOAbI pelleHHs] TeKCTOBBLIX 3aja4: apudMeTHUCCKUH, anreOpamdecKuit, mepedop
BapUaHTOB. [lepsuunvlie npedcmagieHuss 0 Opyeux Memooax peuweHus 3a0aq (ceomempuyeckue u
epaghuueckue memooot).

CTaTUCTHKA U TEOPUS BEPOATHOCTEN

CraTucTuka

Tabnuynoe u rpaduveckoe NpeACTaBICHHE MAaHHBIX, CTOJOYATHIE W KPYTOBBIE JIHArpaMMBbl,
rpaduKy, TPUMEHEHHE JAuarpaMM M TrpadUKOB Jisi ONHMCAHHS 3aBUCHUMOCTEH pealbHBIX BEJIMYHH,
M3BIIcUCHUE WH(POPMAITHK W3 TaOIuI], AuarpamMMm U rpadukoB. OmucaTeIbHBIE CTATUCTUYECKUE TTOKA3aTeIH
YHCJIOBBIX HAaOOPOB: cpefHee apupMeThdecKoe, Meduara, HauboblIee U HauMEHblIee 3Ha4eHUs. Mepsl
pacceuBaHUs: pa3Max, OUCHEPCUS U CIAHOAPMHOe OMKIIOHEHUE.

CnydaiiHass U3MEHYUMBOCTh. M3MEHUMBOCTP Npu  U3MEpeHusx. Pewawowue  npasuna.
3axonomepHocmu 8 USMEHUUBBIX BENUYUHAX.

Cay4aiiHble cOObITHSA

ChnyuvaliHble ONBITH (9KCIIEPUMEHTBI), SIIEMEHTAPHBIE ClTydaiiHble coOBITHS (Mcxobl). BeposTHOCTH
3JIeMEHTapHbBIX cOObITHI. COOBITHS B CIyYailHBIX SKCIIEPUMEHTaX M OJarompusSTCTBYIOIINE dJIeMEHTapHBIC
coObIThsA. BeposarHocTr ciy4ailHbIX cOOBITHIA. ONBITH ¢ PABHOBO3MOXXHBIMHU AIIEMEHTAPHBIMU COOBITHSIMU.
Knaccnueckne BepOATHOCTHBIE OMBITHI C MCIONB30BAHHEM MOHET, KyOWKOB. [Ipedcmagnenue codvimuii ¢
nomowpto ouazpamm Direpa. I[IpomusononodcHvle cobbimus, 00veOuHeHUue U nepeceyeHue CcoObIMuLlL.
Ilpasuno croscenus gepoamuocmeti. Cnyuatinsiii evibop. [Ipedcmasnenue s3Kcnepumenma 6 sude oepesd.
Hezasucumvie cobvimus. Ymnoocenue eeposmuocmeti Hezagucumvix coovimuil. Ilocredosamenviivie
Hezasucumvle ucnvimanus. [IpeacraBieHne o HE3aBUCUMBIX COOBITUSIX B )KHU3HHU.

Inemenmul KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosku, @akmopuan yucia. Couemanuss U YUCLO COYEMAHUIL.
Dopmyna uucna coyemanuu. Ipeyeonvuux Ilackans. Onvimsl ¢ OOALWUM UUCIOM PAGHOBOIMOICHBIX
JIEMEHMAPHLIX cobbimull. Boluucienue 6eposmuocmerl 8 ONbIMAX ¢ NpUMEHeHUueM KOMOUHAMOPHBIX
Gopmyn. Ucnvimanusi bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuti beprynu.

Cnyuaiinsle genuuunbl

3uaxomcmeo co cayyanuHLIMU GEIUMUHAMU HA NPUMEPAX KOHEUHLIX OUCKDEIHLIX —CAVYAUHbIX
senuuun. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe oocudanue. Ce0lcmea Mamemamuieckozo
oorcuoanus. Ilonamue o 3axone borvuux yucen. Mzmepenue eeposmuocmeil. Ilpumenenue 3axona Oonvuiux
yycen 8 COYUONO2UU, CMPAXOBAHUU, 6 30PABOOXPAHEHUL, ObecneyeHul Oe30NACHOCTNU HACENeHUsl 8 4pe3e



TemMaTnueckoe nuannupopanue. Aiaredpa. 9 kjaacce

Ne Kounuye | Ilpumeuyanue
ypoka Tema CTBO Koa K2C
ypoka 4acoB
I'naBa 1. HepaBencrBa 21
1 YuciioBbie HEpaBEHCTBA 1 321
2 YuciioBbie HEpaBEHCTBA 1 321
3 YuciioBbie HEpaBEHCTBA 1 321
4 OcCHOBHBIE CBOMCTBA YKCIJIOBBIX HEPABEHCTB. 1 321
S) OCHOBHbBIE CBOMCTBA YHMCIIOBBIX HEPABEHCTB. 1
6 CrnoxeHre ¥ YMHOKEHUE YHUCIIOBBIX HEPABEHCTB. 1 321
OneHuBaHuE 3HAYCHMSI BEIPAXKEHUS
7 CrnosxeHue ¥ YMHOKEHUE YHUCIIOBbIX HEPABEHCTB. 1 321
OneHnBaHNE 3HAYCHHSI BEIPAKECHUS
8 CrnoxeHue 1 yMHOKEHHE YUCIIOBbIX HEPABEHCTB. 1 321
OneHnBanne 3HAYCHHSI BEIPAKECHUS
9 HepaBeHcTBa ¢ 0JTHO# TEpEMEHHOM. 1 B.22
10 Pemienne HepaBeHCTB C OJJHOM epeMeHHON. UncoBbIe 1 B.22
11 Pemenve HepaBeHCTB ¢ 01HOM NTepeMeHHO#. UncnoBbie 1 3.2.2
12 Pemienne HepaBeHCTB C OJJHOM epeMeHHON. UncaoBbie 1 B.22
13 Peniennie HepaBeHCTB ¢ OTHOM NepeMEHHON. YHnCII0BbIE 1 322
14 Penienne HepaBeHCTB ¢ OTHOM NepeMEHHOU. YHuCIoBbIE 1 322
15 CucTeMbl IMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON 1 3.24
16 CucTeMbl IMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHON 1 3.24
17 CucTeMbl IMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU 1 3.24
18 CucreMbl TMHEHHBIX HEPABEHCTB C OJHOM MepEMEHHOM 1 3.24.
19 CucTeMbl IMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHON 1 3.24
20 [ToBTOpEHue u cucremarusanus yueOHOro Marepuaa 1
21 Konmponsnaa paboma Ne 1 1
I'nasa 2. KBaaparuunas pynkuus 32
22 [ToBTOpEHUE U pacuIpeHre CBEACHUN 0 PyHKIINU 1 pB.11.
23 [ToBTOpEHUE W pacIMpPeHHUE CBEACHHUH O (PYHKIIMH 1 /B.11.
24 [ToBTOpEHME U pacIIMpPEeHHE CBEICHNUI 0 QYHKITUN 1 /.11,




25 CgoiicTBa PyHKITUH. 1 /K.1.1.
26 CaoticTBa QyHKIIHH. 1 /.11
27 CgoiicTBa PyHKITUH. 1 /K.1.1.
28 [Toctpoenue rpaduxos Gyukuuii y = Kkf (X) 1 pB.1.2
29 [Toctpoenue rpadukos ¢pynkuuii y = Kf (X) 1 k.12
30 [Mocrpoenue rpadukoB pyukmuit y =f (X) +buy=1f(x + a) 1
31 [Toctpoenue rpadukoB pyukuuit Y =f (X) +buy=f(x + a) 1
32 [Mocrpoenue rpadukoB pyukmuit y =f (X) +buy=1f (x + a) 1
33 [Toctpoenue rpadukoB pyukuuit Y =f (X) +buy=f(x + a) 1
34 KBaaparuunas ynkius, e€ rpaduk 1 CBOMCTBa 1 /K12
35 KBaaparuunas ynkius, e€ rpaduk 1 CBOMCTBA 1 /K12
36 KBaaparuunas ynkius, e€ rpaduk u CBOMCTBa 1 /K12
37 KBanpatnunas ¢ynkius, e€ rpaduk u cBoicTBa 1 k.12
38 KBaaparuunas ynkius, e€ rpaduk 1 CBOMCTBa 1 /K12
39 KBanpatuunas ¢ynkius, e€ rpaduk u cBoicTBa 1 k.12
40 Koumponsnan paboma Ne 2 1 /.12,511.
41 Pemenue kBagpaTHBIX HEPABEHCTB 1 [3.25.
42 Pemenue kBagpaTHBIX HEPABEHCTB 1 [3.25.
43 Pemrenne kBagpaTHBIX HEPABEHCTB 1 3.25.
44 Pemrenne kBagpaTHBIX HEPABEHCTB 1 3.25.
45 Pemrenne kBagpaTHBIX HEPABEHCTB 1 3.25.
46 Pemrenne kBagpaTHBIX HEPABEHCTB 1 3.25.
47 CucreMsl ypaBHEHH ¢ ABYMs IEPEMEHHBIMU 1 [B.18.
48 CucreMsl ypaBHEHHH ¢ ABYMs IEPEMEHHBIMU 1 [B.18.
49 CucreMbl ypaBHEHHH ¢ ABYMs IEPEMEHHBIMU 1 [3.1.8.
50 CucreMbl ypaBHEHHH ¢ ABYMsI IEPEMEHHBIMU 1 [B.18.
o1 CucreMbl ypaBHEHHH ¢ ABYMs IEPEMEHHBIMU 1 [3.1.8.
52 [ToBTOpEeHME U cucTemMaTu3alus yaueOHOTO MaTepuaia 1
53 Konmponvnaa paboma Ne 3 1

I'naBa 3. DiieMeHTHI NPUKJIATHON MATEMaTUKH 21
54 Marematuueckoe MOAECIUPOBAHUE 1 [3.3.2
55 Marematuueckoe MOAECIUPOBAHUE 1 [3.3.2
56 MaremaTtuueckoe MOJACIIUPOBAHNE 1 [B3.2
57 [TpouieHTHBIE pacUETHI 1 4.25.
58 [TpouieHTHBIE pacyEThI 1 4.25.
59 [IporeHTHBIC pacUEThI 1 4.25.
60 AOGCOo0THAs M OTHOCHUTENbHAS MTOIPEIIHOCTH 1 [15.7.
61 AOGConoTHAs M OTHOCUTEIbHAS IOTPEIIHOCTH 1 [15.7.
62 OcHOBHBIE NTpaBHJIa KOMOMHATOPUKU 1 B8.3.1
63 OcHOBHBIE NTpaBHJIa KOMOMHATOPUKU 1 8.3.1
64 OcHOBHBIE MpaBHJIa KOMOUHATOPUKH 1 8.3.1
65 YactoTa 1 BEpOSITHOCTD CITy4ailHOTO COOBITHS 1 8.2.1.
66 YacroTa ¥ BEpOATHOCTH CITYy4aitHOTO COOBITHS 1 8.2.1.
67 Kiaccuueckoe onpeneneHne BEpOsITHOCTH 1 822
68 Knaccuueckoe onpeseneHne BeposTHOCTH 1 @B8.2.2.
69 Kraccudeckoe ornpeienieHiue BEpOSITHOCTH 1 822
70 HauvanbHble cBeOeHUSI O CTATUCTHUKE 1 @8.1.2
71 HauanbHble cBEAEeHUS O CTATUCTHKE 1 B.l1.2.
712 HavanpHble cBeqeHUS O CTATUCTHUKE 1 @8.1.2
73 [ToBTOpenue u cucremarusanusi yaeOHOro MaTepuana 1
74 Konmponsnan paooma Ne 4 1 [1.54.812

I'maBa 4. YUncjaoBble IOCIeI0BATEILHOCTH 21
75 YucIioBbIE ITOCIEN0BATENBHOCTHA 1 4.1.1.




76 YucII0BBIE ITOCIEN0BATENBHOCTHA 1 4.1.1.
77 Apudmernueckas mporpeccus 1 421
78 Apudmerndeckast mporpeccus 1 421
79 Apudmerrdeckast mporpeccus 1 421
80 ApudmeTrndeckas mporpeccus 1 421
81 CymMa N nepBhIX WICHOB apu(METHYECKON POTrPecCuu 1 422
82 CyMMa N epBBIX WICHOB aprU(PMETHUECKON MPOTPECCUH 1 422
83 CymMa N NIepBhIX WICHOB apU(pMETUIECKON POTrPecCHH 1 422
84 CyMMa N epBBIX WICHOB aprU(PMETHIECKON MPOTPECCUH 1 422
85 ["'eomeTpuyeckas nmporpeccus 1 423
86 ['eomeTpuyeckas nmporpeccus 1 4.23
87 ['eomeTpuyeckas nporpeccus 1 4.23
88 CymMa N nepBhIX YICHOB T€OMETPUYECKOM MPOTPECCHH 1 424
89 CyMMa N IepBBIX WICHOB T€OMETPUIECKOMN MPOrpeccun 1 424
90 CymMa N nepBhIX YICHOB T€OMETPUYECKOM MPOTPECCHH 1 424
91 CyMMa 0eCKOHEUHOUM TreOMeTpUIEeCKOi 1
nporpeccuu, y koropou | g | <1
92 Cymma 6eCKOHEYHOH TeOMETPUICCKOM 1
nporpeccuu, y koropou | g | <1
93 Cymma 6eCKOHEYHON TeOMETPUICCKOM 1
nporpeccuu, y koropoi | | <1
94 [ToBTOpEeHME U cucTemMaTu3alus yueOHOTo MaTepuaia 1
95 Konmponsnaa paboma Ne 5 1 421-424
I'aaBa V. [loBTOpeHne U cHCTeMAaTH3aALMA Y4eOHOr0 MaTepuaJia 7
96 Pemrenne muHEHHbBIX U KBAJAPATHBIX HEPABEHCTB 1 [3.1.2.,3.2.3.
97 KBanparuunas ¢pyHkus, e€ rpaduk u cBoicTBa 1 [B.1.7.
98 CucreMbl ypaBHEHHH ¢ ABYMs IEPEMEHHBIMU 1 @.18.
99 OcHoBHbIe TipaBHiia KoMOMHaTOpUKH. Kiaccumueckoe 1 B.22
OTIpeieIeHNe BEPOSITHOCTH
100 | Koumponvuasn paboma Ne 6 1 3.1.2,323.
101 | Apudmernueckas nmporpeccus 1 4.21.
102 | I'eomerpuyeckas mporpeccus 1 424
2
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