Moagnucan: Aupektop YOY Akagemusi
JlotBHOBa MKO

OcHoBaHve: s NOATBEPXKAAI0 3TOT JOKYMEHT
CBOEN yA0CTOBEpsoLLEeN NOANUCHI0

[aTta: 2021-09-07 16:32:04 o o
[Tpunoxenne Ne 5 kK OCHOBHOM 00pa3oBaTeIbHOI porpamme

ocHoBHOTO 0011ero obpaszoBanus (OOIT O00),

PEKOMEHI0BAaHHOM K YTBEP)KICHHIO IIEAarOTHYECKUM COBETOM

oT 28.05.2020 r. Nel 1, yrBepkaéunoii ot 28.05.2020 r. mpuxa3 Ne 87

Pabouyasi nporpamma
1o anreope

B 7-9 xjaccax



INOACHUTEJIbBHAS 3AIINCKA

1.1. HopmaTuBHO-IpaBoOBas 0a3a

1. ®enepanbubii 3akonm Poccuiickoii ®emepanmu ot 29 gmexabps 2012 . N273-03
"O6 obpazoBanuu B Poccuiickoit Denepanun.

2. DenepalbHbIii TOCYIapCTBEHHBIH 00pa30BaTeNbHbI CTaHJAPT OCHOBHOIO OOMIETO
o0Opa3oBaHMsI, YTBEPKICHHOTO TMpHKa3oM MWUHHCTEPCTBA O0Opa3oBaHHWs W HAYKH
Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897 (manee — ®I'OC ocHOBHOrO 001I€TO
o0OpazoBaHus);

3. Tlopamok opraHu3alldd M OCYLIECTBIEHHMS 0Opa30BaTENbHON JEATENLHOCTH IO
OCHOBHBIM 00111€00pa3oBaTelbHBIM IpOrpaMMaM — 0Opa30BaTENIbHBIM IIporpaMmMam
HAa4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 M CpeaHero ooOmero o0pa3oBaHUS,
YTBEP)KICHHOTO TpUKa3oM MuHHUCTepCTBa o00Opa3oBaHuMs W Hayku Poccuiickoit
®enepanun ot 28.08.2020 Ne 442;

4, MdenepanbHblii NepedeHb y4eOHMKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHHIO IIPH
peaM3ali UMEIOIIMX FOCYAapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTENIbHBIX IPOrpaMMm
HAyaJbHOTO  OOWIero, OCHOBHOTO 0OwIero, cpeaHero oOmero obpa3oBaHMs,
YTBEPKJICHHOr0 IpuKa3oM MunucrepcrBa npocsemenus Poccuiickoin denepanuu ot
20.05.2020 Ne 254;

5. TlepeyeHp OpraHu3anuii, OCYMIECTBISIOIIMX BBINTYCK YYEOHBIX HOCOOMH, KOTOPHIE
JOIYCKAlOTCAd K HCIONb30BAaHUIO IIPH pEAM3allMd  HMEKIUX TIOCYAapCTBEHHYIO
aKKpEIUTAIMI0 00pa30BaTEIbHBIX MIPOrPaMM HAYaIbHOTO OOILETr0, OCHOBHOTO OOIIETO,
cpeaHero o0uiero o0pa3oBaHusi, yTBEpkKIEHHOIO pUKa3oM MUHHCTEpCTBa 0Opa30BaHMs
u Hayku Poccuiickoit @enepanuu ot 09.06.2016 Ne 699;

6. Canwurapnbie npasuna CIT 2.4.3648-20 «CaHUTapHO-3MHIEMHOIOTHYECKHE TPEOOBAHMS
K OpraHM3alisM BOCIHUTAaHUS M OOYYeHHUs, OTAbIXa M O3[0POBICHUS JeTed u
MOJIONEXKU»,  YTBEPKICHHBIX  IOCTAHOBJIEHHEM  [JIaBHOrO  rocyJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit @eneparuu ot 28.09.2020 Ne28 (CII 2.4.3648-20);

7. Canurapusie npasuna u HopMbl CanlluH 1.2.3685-21 «'mrueHnueckue HOPMATUBHI U

TpeOoBaHUSI K OOecreueHnto 0e30MacHOCTH W (Miu) OE3BpEAHOCTH IS YeloBeKa

dakTopoB  cpeapl  OOMTaHHA»,  YTBEP)KICHHBIX  IOCTaHOBJIEHWEM [ J1aBHOrO

roCyJapCTBEHHOTo caHuTapHoro Bpaya Poccuiickoit ®enepanun ot 28.01.2021 Ne2

(CanlluH 1.2.3685-21);

[TpumepHas mporpaMma 1no y4eOHOMY MpeIMETY.

Pacnopspxkenne Komutera no o6pasosanuto ot 12.04.2021 Ne 1013-p «O popmupoBanuu

KaJIeHJapHOro yueOHOro rpaduka rocylapCTBEHHBIX 0OOpa30BaTENIbHBIX YUPEKICHHUM

Cankr-IlerepOypra, peanu3yrolMX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOrpaMMbI, B

2021/2022 yueGHOM roIy»;

10.Pacnopsxenne Komutera no o6pasosanuio ot 09.04.2021 Ne 997-p «O (opmuposanuu
yueOHBIX IJIAHOB FOCYAapCTBEHHBIX 00pa3oBaTeNbHbIX yupexaeHuil Cankr-IlerepOypra,
peau3yIolX OCHOBHbIE 00IeoOpa3oBarenbHble IporpaMMel, Ha 2021/2022 yueOHbIi
TO1».

11.UncrpykruBHO-MeTOMMYECKOrO MchkMa KomuteTa 110 06pasosanuio «O GopMUpOBaHUM
y4eOHBIX IJIAHOB TOCYAAPCTBEHHBIX 00pa3oBaTeNbHBIX yupexaenuii Cankr-IlerepOypra,
pean3yonMX OCHOBHBIE 00IIeoOpa3oBarenbHble nporpamMmbl Ha 2021/2022 yuyeOHbIi
rox ot 13.04.2021r. Ne 03-28-3143/21-0-0;

12 .Tlonoxenue o paboueii mporpamme YOY «AkageMus».

13.Vue6uniit mnan YOV «Akanemus» na 2021/2022 yu. rog.
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O01mas xapakTepucTuKa y4eOHOro npeamera

B ®enepanbHOM rocynapcTBEHHOM o0Opa3oBareslbHOM craHzaapre U llpumephoii
IporpaMMe OCHOBHOT'O 001ero oopazoBanus c(hopMyIMpOBaHbl Ledn 00y4yeHHUs MaTeMaTHKe B
OCHOBHOI ILIKOJIE M TpeOOBaHUSA K pe3ylbTaTaM OCBOCHHUS COAEpXKaHMs Kypca. DTH II€JIEBbIE
YCTAHOBKHM HOCST OOIIMK XapakTep M 3aJal0T HANpPaBICHHOCTh OOyYeHHUS MaTeMaTHKE B
OCHOBHOM WIKOJe B IeJOM. B maHHOi pabodell mporpamMme OHU KOHKPETHU3UPOBAHBI
IPUMEHUTEIBHO K 3Talmy 7—9 KiIaccoB C YYETOM BO3pAacTHBIX BO3MOXHOCTEH ydamuxcs. B
Ka4yeCTBE IPUOPUTETHBIX BBIABUTAIOTCS CICAYIOLIUE Yeal:

v’ 6 HANpasIeHUU TUYHOCHIHO20 PA3GUMUSL:

— pa3BUTHE JOTHYECKOTO U KPUTHUYECKOT'O MBILIUICHUS, KYIbTYpPhl P4, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

— (opMHUpPOBaHHE HHTEIUIEKTYaIbHOM YECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K
IIPEOJO0IEHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIIEHHOTO OIIbITA;

— BOCIHUTAaHUE KAyeCTB JMYHOCTH, OOECIEUMBAIOIIUX COLHMAIbHYH0 MOOUIBHOCTb,
CIOCOOHOCTh IPUHUMATh CAMOCTOSATEIbHBIE PELLICHUS;

— (opMupoBaHHe KayecTB MBIIUICHHsI, HEOOXOIUMBIX Ul aJalTallud B COBPEMEHHOM
HH(pOpMaIMOHHOM OOIIECTRE,

— pa3BUTHE MHTEpeca K MareMaTH4YeCKOMY TBOPUYECTBY M  MaT€MaTHYECKHX
CIIOCOOHOCTEN;

v’ ¢ Memanpeomemnom HanpagIeHUU:

— (QopmupoBaHue NPEICTaBICHUNA 0 MAaTEMATHUKE KaK YacTH O0ILEYeIOBEYECKON KYIbTYPBI,
0 3HaYMMOCTH MaTeMaTHKHU B Pa3BUTHH UBWIN3ALUU U COBPEMEHHOTO OOIIECTBA;

— pa3BUTHE MpEACTaBIEHUI O MareMaTHKe Kak (opMe OMHCAHMUS U METOJAE IO3HaHUs
JeMCTBUTENIBHOCTH, CO3JIaHHE YCIOBUHM i NMPHOOpPETeHHs IMEePBOHAYAIBHOIO OIbITa
MaTEMaTHYECKOTO MOJEINPOBAHMS;

— (QopmupoBaHue 001X CIOCOOOB MHTEJUIEKTYalIbHON N1€ATEIbHOCTH, XapaKTEePHbIX AJIs
MaTeMaTUKUd M SIBISIIOIIMXCS OCHOBOM IO3HABaTENbHOM KYyJIbTYpBl, 3HAUMMOM JUIs
pa3INYHBIX cep YeT0BEeUECKOil e TeTbHOCTH;

V' 8 npeomMemHoM HanpasieHuu:

— obecrieyeHue OBJIAJECHUS MATEeMAaTUYECKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMU
JUIs  TpOAOJDKeHHs OOy4deHMs B OCHOBHOM M CTapuied IIKOoJe WM UHBIX
00111€00pa30BaTENbHBIX YUPEKIACHUSAX, U3YUEHHUS] CMEXKHBIX TUCHUIUIMH, TPUMEHEHHUS B
MIOBCEIHEBHOM JKN3HY;

— co3aHusl QpyHAaMeHTa JJIs MaTeMaTHYeCKOro pa3BUTHs, (GOPMUPOBAHUS MEXaHU3MOB
MBILLUIEHNS], XapaKTEPHBIX JIJIs1 MATEMAaTUYECKON JEATENbHOCTH.

CopepxaHue mporpaMMbl Kypca BKIIIOYAET CIIEAYIONINE pa3lienbl: apupMeTHKa, anredpa,
(GYHKIINH, BEPOSTHOCTh M CTATUCTUKA, TEKCTOBBIC 3a/1ayl, B KOTOPBIX MPUMEHSIOTCS 3HAHUS
KaXJIOTO M3 3TUX Pa3JieloB, B KypCe BBIIEISAIOTCS B COJIEPKATEIBHO METOJIUYECKYIO JIMHUIO
MojenupoBaHus. LlenocTHOCTP Kypca AOCTUraeTcss TOCTOSHHBIM —COINOCTaBIIEHHEM U
B3aUMONPOHUKHOBEHUEM  pE3yJNbTAaTOB, TMOJYYEHHBIX B  Pa3JIMYHBIX  COJIEPKATEIIbHO-
METOJANYECKUX JIMHUSAX.

B xone uzyueHuss «ApupMeTHKH» Pa3BUBACTCS MOHATHE YMCIIA, KOTOPOE B OCHOBHOMU
IIKOJIE CBSI3aHO C PpAlUMOHAIBHBIMH U HMPPALMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHUEM



IpPEJCTaBICHU O ICHCTBUTENBHOM 4HCIE. Y y4yallluXcs €CThb BO3MOYKHOCTh M3Y4MTh Oosiee
CJIO’KHBIE BOTIPOCHI apumeTuku (anroputM EBkimna, ocCHOBHas TeopemMa apu(pMETHKH).

Copneprxanue ajaredpanyeckoil JMHUN Kypca HANpaBlieHO HAa (POPMHUPOBAHUE Y yUAIIUXCS
MaTeMaTU4YeCKOro amnmapara Uil pellieHUs 3aAad U3 PasHbIX Pa3eiioB MaTEMAaTHUKH, CMEXHBIX
npeaMeToB. SI3bIK anreOphl MOJYEpPKUBACT 3HAUCHHE MATEMAaTHKH KakK S3bIKa Uil MIOCTPOCHUS
MaTEMaTHYECKUX MOJEIIEH MPOLECCOB U SIBJICHUN peaabHOro Mupa. OQHON U3 OCHOBHBIX 3a1ady
U3ydeHHsl aireOpbl SBISETCS Pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOJUMOro, B
YaCTHOCTH, JUIsl OCBOGHHS Kypca HH(POPMATUKH; OBJIAJECHUE HaBBIKAMU JETyKTHBHBIX
paccyxaenuil. IIpeoOpa3oBanue cuMBOIMYECKUX (OPM BHOCUT CBOW cIleLM(PHUUECKUI BKIaJ B
pasBUTHE BOOOpaXEHUS, CHOCOOHOCTEH K MaTeMaTH4ecKoOMy TBOpUYECTBY. Jlpyrod BakHOM
3aJaueil M3ydeHus: aireOpbl SIBISETCS TOJyY€HHE IMIKOJbHUKAMH KOHKPETHBIX 3HAHUH O
GYHKIUSAX Kak BaKHEUIIEH MaTeMaTWYeCKOW MOJENHU JJisi ONHCAHUS € WCCICIOBAHUS
pa3HoOOOpa3HBIX  NPOLECCOB  (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX, 3KCIOHEHILHAJIbHBIX,
HNEPUOJIUYECKUX U Jp.), U1l GOPMUPOBAHUS Y YHaAILMXCS IPEJCTABICHUN O POJIM MaTeMaTHKH B
pPa3sBUTHUU LUBWIM3ALUY U KYJIBTYPBHI.

Paznen «BeposiTHOCTL M CTATHCTHMKA» - 005A3aTEJIbHBI KOMIIOHEHT ILIKOJBHOTO
00pa30BaHUs YCWJIMBAIOIIMM €ro MNPUKIAJAHOE U IPAKTHYECKOE 3HAauYeHue. IDTOT MaTepHuai
HE00X0/uM, TpexXae Bcero, s (HopMuUpoBaHHS (DPYHKIIMOHAIBHOW TPaMOTHOCTH — YMEHHH
BOCIIPHHMMATh W AaHAIM3MPOBATh HH(OPMAIHMIO, TPEACTABICHHYIO B pa3iH4YHBIX (opMmax,
IIOHUMAaTb BEPOSITHOCTHBIM XapaKTep PpEaIbHBIX 3aBUCHMOCTEH, IMPOU3BOJIUTH IIPOCTEHIINE
BEPOSITHOCTHBIE pacueThl. M3ydeHne CHOB KOMOMHATOPUKH MO3BOJIHUT yYaIIeMyCsl OCYIIECTBIISATh
paccMOTpeHHe CilydaeB, Iepebop M IMOJCYET YMCIa BAPHMAHTOB, B TOM YHCIE B MPOCTEHIIMX
MPUKIIAIHBIX 3aJa4ax.

Taxum 00pa3oM, B X0J1e OCBOECHUS COAEPIKAaHUS Kypca ydyalluecs MoJIy4yaroT BO3MOKHOCTD:

v/ OBIaJeTh CHUMBOJIMYECKAM SI3BIKOM aireOpbl, BBIPAOOTATh (OPMATBLHO-OMICPATHBHBIC
anreOpanyeckre yMEHUS M HAyYUTbCsS MPUMEHATh UX K PELICHUI0O MaTeMaTHYECKUX U
HEMaTeMaTU4YECKHUX 3a/1a4;

v\ W3y4uTh CBOMCTBA W TrpauKH DJIEMEHTApHBIX (QYHKIHUMA, HAYYUTHCS HCIONB30BAThH
(GyHKIIMOHAIbHO-TpadUUeCKue MPEACTaBICHUS U1 ONKUCAHUS W aHalu3a peabHbIX
3aBUCHUMOCTEH;

v/ pasBHBaTh MPOCTPAHCTBEHHBIC MPEICTABICHHUS W W300pa3UTENbHBIE YMEHUs, OCBOUTH
OCHOBHbIE (AKTBI M METOAbl IUIAHUMETPUH, TO3HAKOMHUTBCS C MPOCTEHIIMMHU
IIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBAMU;

v/ TONyYUTh MPECTABICHHUS O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUpPE H O
pa3IMYHBIX CIOCO0aX MX U3Yy4eHHUs, 00 0OCOOCHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

v pa3sBUTh JIOTHYECKOE MBIIUICHHE W pPeYb — YMEHHS JIOTHYECKH OOOCHOBBIBATH
CYXKJICHHs, TIPOBOJUTH HECIOXHBIE CHUCTEMATU3AlMM, NPHUBOJUTH NPUMEPBHl U
KOHTPIPUMEPHI,  HCIOJB30BaTh  pa3jIMyHble  S3BIKK  MaTeMaTHUKU  (CIIOBECHBIH,
CHUMBOJIMYECKHH, rpaduuyeckuil) A WUIIOCTpAlMM, MHTEPIpeTalud, apryMeHTalul |
JI0Ka3aTelIbCTBa;

V' chopMupoBaTh MpeacTaBicHHs 00 W3y4aeMbIX MOHATUSX W METONAX KaK BaKHEHIIHX
CpecTBax MaTeMaTH4E€CKOro MOJIETUPOBAHUS PEAIBHBIX MPOLECCOB U SIBJICHUM.



1.2. O0ume mean Kypea:

HN3yyeHune MaTeMaTHKH HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus
HaANpPaBJICHO HA JOCTUKEHHUE CJeAYIOIIUX 1 eJIei:

CHCTEMOIi MATeMATHYeCKUX 3HAHUH M yMeHMii, HEOOXOTUMBIX s
CMEKHBIX JTHCIUILIMH,

OBJIaJlecHHE
IOPUMEHEHHUS B [PAKTHUYECKOW JEATEJbHOCTH, H3Y4EHUs
IPOIOJKEHUs 00pa30BaHus;

HHTEIEKTYaJIbHOE pa3BUTHe, (OPMHUPOBAHME KAYECTB JIMUYHOCTH, HEOOXOIUMBIX
YeJIOBEKY [UId IIOJHOLGHHOM JKM3HM B COBPEMEHHOM OOILIECTBE, CBOMCTBEHHBIX
MaTEMaTUYECKOMN JESITENbHOCTU: SICHOCTU U TOUHOCTU MBICIIH, KPUTUYHOCTH MBIIIIEHMUS,
UHTYULUU, JIOTMYECKOTO MBIIUIEHUS, J3JEMEHTOB aJTOPUTMHUYECKON  KYJIBTYpHI,
IPOCTPAHCTBEHHBIX MPEJICTABICHHA, CIIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEIH;
METOAAX

¢hopmupoBanue MaTEeMaTUKH  Kak

YHUBCPCAJIBHOI'O $3blKa HAYKWM W TCXHUKH, CPCACTBA MOJACIHUPOBAHUIA SIBJICHUN U

npeacraBjieHui o0 wuaesx u
MIPOIIECCOB;

BOCIUTAHUE KYJIbTYPHI
o011eueoBeueCcKoi KyabTyphl, UTparoleil 0coOyI0 pojib B 00IIECTBEHHOM Pa3BUTHU.

JIMYHOCTH, OTHOIICHHMA K MATCMATHKC KaK K 4YacCTHu

OcHoBHbBIE coaepikaTe/JIbHbIC JIMHUMN

ConepxarenpHas
7 knacc 8 Kiacc 9 knacc
JTUHUSA
[Iponoixenune [Iponoixenune
anzebpa Beenenue myquvHH " myquvHH "
JanbHenIee JanbHenIee
pa3BUTHE pa3BUTHE
I1eMEHM bl
KOMOuHamopuku, [Iponomxenue [Iponomxenue [Iponomxenue
meopuu W3y4YeHUs U W3y4YEHUS U W3y4YEHUS U
eéeposmuocmeil, JlajpHeIee JlanpHennee JlanpHenee
cmamucmuKku u pa3BUTHE pa3BUTHE pa3BUTHE
J102UKU

1.3. O0mas XapakTepucTUKA NPOIEcCca U3VUYECHU TPeaIMeTa

Memoowvl 06yuenus, ucnoib3yemvle npu_ 00VUeHUU MAMEeMAMUKU:

CnogecHvie MemoOsl 00yueHus.: pacckas, oecena, JIeKIINs;

Haznaonvie memoowr 06yuenus: METO]] MIUTIOCTPALIUH, TEMOHCTPAIIHA;

Ilpaxmuyeckue memoosl 00yueHusi: B MaTeMaTUKE CBS3aHbI C TMOCTPOSHUSMHU, U3MEPEHHIMH,
BBIUMCJICHUSIMHM, W3TOTOBJICHUEM HAIJISIIHBIX TI0COOMI, BBIMOJIHEHHWEM uepTexeil duryp,
Han0oJiee TIOJIHO OTBEUYAIOIIUX YCIOBHIO 3a7a4H; MIChbMEHHBIC YIIPAKHEHHS (TPEHUPOBOYHBIE U
KOMMEHTHPOBaHHbIE), paboTta Ha DBM 1o o0ydaronium nporpammam; paboTa B rpymmax.

MGTO)II)I 06V‘-IGHI/I$I, onpeacIICMbIC YPOBHEM [MO3HABATCIIHLHOM JACATCIIbHOCTH YYaIIIMXCA.

v’ penpoIyKTUBHBIC,

V' TIpO6IIEMHO-TTOUCKOBBIN METOJ] O0YUCHHUSL;

v’ METOJIBI CAMOCTOSITEIIBHON PaboTHI;




v pabora ¢ y4eOHHKOM U JPYTOii JINTEPATYPO;
v/ caMOCTOSITENIbHbIE TUCHMEHHBIE PAOOTHI;
v/ caMOCTOSTENILHOE PELICHHE 33/1aY;
MCTOZLBI HAay4YHOI'O TIO3HAHUA B O6V‘-ICHI/II/I MAaTEMAaTHUKCEC.

v’ 1oecuueckue mMemoovl No3HaHuA: WHIYKUMS, ISAYKIMs, aHajiu3, CHHTE3, CPaBHEHHE,
aHaJIOT U, 00o01IeHne, KOHKpPETHU3aIus, MOJICIIUPOBAHUE, Kiaccudukanus,
JI0KA3aTelIbCTRO. ;

v omnupuueckue memoovl NO3HAHUA.

Dopmbl opanuzayuu y4eoHo20 npoyecca.
v MHIUBHIyalbHbIE, [PYIIIOBBIC, HHIAXBHIYAILHO-TPYIIIOBLIC,
v’ (poHTaAIIbHBIE, KIIACCHBIE U BHEKIIACCHBIE.

OcHoBHOM (GopMoOii opraHuzanuu mpoiecca oOydeHus sBiseTcst ypok. Ha pa3HbIx ypokax
CTaBUTCS pa3Has JUIAKTUYECKas LeNb U AUAAKTUYECKUE 337a4d HE MOTYT UMETh OJMHAKOBbIE
o0beM W 3HAYEHHE, [MOATOMY NpHU HM3YUYEHUU MaTeMaTHKU B 7-9 Kiaccax HCHOJB3YIOTCS
pa3IMyHbIEC TUIIBI YPOKOB:

v YPOK I10 03HAKOMJIEHHIO C HOBBIM MAaTEpHAJIOM;

v/ YPOK T10 3aKPEIIEHHIO H3yIEHHOIO MaTeprala;

v YPOK NIPOBEPKH 3HAHUI, yMEHHUI M HABLIKOB;

v/ YPOK 110 CHCTEMATH3aIMU U 0000IIEHNIO U3YYEHHOTO MaTepuara.

OO6uierueHue BOCTIPUATHUS U YCBOCHHS YYalllMMUCS MaTEeMAaTUYECKUX 3HAHUN MOXKET ObITh
JOCTUTHYTO Pa3yMHBIM HCIIOJIb30BAHUEM PA3UYHBIX CPEJICTB M MOCOOWI HArisgHOCTH -
Mojesnei, TabnuIl, dYepTe:ked M PHUCYHKOB, MpeIHAa3HAUYEHHBIX [UIsl TOKa3a C TOMOIIBIO
MYJIBTUMEIUANIPOEKTOPA, JEMOHCTPALUEN CIEHUAIIBHBIX MTPE3EHTALUN U T. 1.

OOuey4yeOHbIe YyMeHMS, HABBIKH U CIIOCOOBI 1eSITeIbHOCTH OCHOBHOI'0 00111€r0
o0pa3oBaHus
B xone mpenonaBaHus MaTeMaTWUKH B OCHOBHOW IKoJie, paboThl Haa (HOpMHpOBaAHHEM Y
00yJaromuxcsi MEPEYNCICHHBIX B MPOrpaMMe 3HaHUH W YMEHHA, ClieayeT oOpamaTh BHUMaHHE
Ha TO, 4YTOOBI OHM OBJIAJICBAIN YMEHUAMU 00ujeyuedbHo20 Xapakmepa, PazHOOOpPa3ZHBIMU
cnocobamu dessmenbHocmu, IPUOOPETATN OTIBIT:

v IUIaHUPOBAHMS ¥ OCYIIECTBJIEHHS AITOPUTMHIECKON IEATEIBHOCTH;

v’ BBINOJTHEHHUS 3aIaHHBIX ¥ KOHCTPYHPOBAHUS HOBBIX AJITOPUTMOB;

v’ perieHns pa3zHOOOpa3HBIX KJIACCOB 3a]ay M3 PaslIMUHBIX PasleioB Kypca, B TOM YHCIIE
3amay, TpeOYIIUX TOHCKa TYyTH M CHOCOO0B pEIICHUS;, - HCCIeI0BATENbCKON
NEeSTENIbHOCTH, Pa3BUTHUS WU, MPOBEACHUS DKCIEPUMEHTOB, 000OIIECHNUS, TTOCTAHOBKU
dbopMyITUpOBaHUS HOBBIX 3a7a4;

v’ HCCIIeNOBATENbCKOW JESATEIBHOCTH, Pa3BUTHUS WJICH, TPOBEICHUS OKCICPHUMEHTOB,
0000111eHuS, TOCTAHOBKU (DOPMYIHMPOBAHUS HOBBIX 33/1a4;

v’ SICHOTO, TOYHOT0, TPAMOTHOI'O M3JIOKEHHUS CBOMX MBICIIEH B YCTHON U MIMCHMEHHOM pevH,
UCTIONIB30BaHUST PA3NIMYHBIX S3bIKOB MAaTEMAaTHUKH (CIIOBECHOTO, CHUMBOJIHYECKOTO,
rpaduueckoro), CBOOOJHOTO Mepexoja C OJHOTO S3bIKa Ha JIPYrod JUIs WILTFOCTPAIUH,
WHTEPIIPETAIINH, APTYMEHTAIIUU U JIOKA3aTeIbhCTBA;

v IpoBe/IeHMs J0Ka3aTeIbHBIX PACCYKAECHHUMN, apryMEHTAIMH, BBIIBMKEHHUS THIOTE3 U MX
000CHOBAHUS;



v/ TOWCKa, CHCTEMAaTH3allii, aHanu3a W Kiaccu(UKAMu HHOOPMAIUK, HCIIOIb30BAHUS
pa3sHOOOpa3HbIX MH(POPMALMOHHBIX HCTOYHUKOB, BKIIOYAas Yy4eOHYIO M CHPABOYHYIO
JUTEPATypy, COBPEMEHHBIE HHPOPMALMOHHBIE TEXHOJIOTHH.

2. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O ITIPEJIMETA

JInuHOCTHBIE
v’ yMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIM B YCTHOW U IIMCHMEHHOW PEYH,

MOHUMAaTh CMBIC]I TIOCTABJICHHOW 3a/layd, BBICTPAWBATh APryMEHTAlIUIO, IMPUBOJIUTH
MIpUMEPHI U KOHTPIIPUMEDPHI;

v\ KPUTHYHOCTH  MBINUICHUS, YMEHHE  paclo3HaBaTh  JIOTMYECKH  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

v TpejCTaBIeHHE O MaTEMAaTHYECKOM Hayke Kak c(epe YeloBEUYeCKOM JeATENbHOCTH, 00
JTanax e€ pa3BUTHUsA, O €€ 3HAUMMOCTH ISl Pa3BUTHS LIMBUIIM3ALUU;

v KpeaTHBHOCTb MBIIUICHHS, MHHUIMATHBA, HAXOAYMBOCThb, AKTHMBHOCTH IPU DPEIICHUH
MaTeMaTUYECKHUX 3a/1a4;

v\ yMEHHE KOHTPOJMPOBAaTH IIPOIECC M  pe3yIbTarT yd4eOHOM  MaTeMaTu4ecKoii
JIesATeIbHOCTH;

v CIOCOOHOCTL K 3MOLMOHAJILHOMY BOCHPUATHIO MAaTeMaTHYECKUX OOBEKTOB, 3ajad,
pELIEHU, pacCyKICHUM;

v (opMUpOBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHH M COTPYIHHYECTBE CO
CBEPCTHHUKAMH, B3pPOCIBIMH, B Mpollecce 00pa3oBaTeNbHOM, yUYEHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM U IPYTUX BUJOB JAESITEIBHOCTH.

MeTanpeamMeTHble

v nepBOHAYalbHBIE MPEACTABIEHHS 00 HIeIX M O METOJaX MaTeMaTUKd Kak
YHUBEPCATHHOM SI3bIKE HAYKH W TEXHHUKH, CPEICTBE MOJICIUPOBAHUS SIBICHUU U
MIPOLECCOB;

v\ yMeHHWE BHJETh MAaTeMaTHUYECKYIO 3aa4y B KOHTEKCTE MPOOIEMHON CHTYaIlMU B IPYIHX
JUCLHUILIIMHAX, B OKpYKarOLIEeH )KU3HU;

v yMEHHWE HaXOIMTh B PA3JIMYHBIX HCTOYHMKAX HH(DOPMAIHIO, HEOOXOAMMYIO JUIS PEIICHUS
MaTeMaTHYECKUX MpoOsieM, IPEACTABIATh €€ B MOHATHOW GopMe, MPUHUMATh pelIeHHE B
YCIIOBUSX HETIOJHOM 1 N30BITOYHON, TOYHON U BEPOSTHOCTHOM HH(OPMALINK;

v\ yMeHHE NMOHUMATh U MCIOJIb30BaTh MATEMATUUECKUE CPEACTBA HAMIAAHOCTH (TpauKH,
IUarpaMMmbl, TaOJHWIBI, CXEMBl W Jp.) JUI1 HWUIIOCTPAIlldd, WHTEPIPETAIH,
apryMeHTalluu;

v yMEeHHE BBIJIBUTaTh THIIOTE3bI IPH PEIICHUN yYeOHBIX 3a/a4, HOHUMATh HEOOXOAUMOCTh
WX MPOBEPKH;

v\ yMeHHE TPUMEHATh WHIYKTHBHBIE W JEIYKTHBHBIE CIIOCOOBI pacCyKIECHHUM, BHIETH
pa3MyHble CTPATErvH PeIeHUs 3a/1a4;

v' NOHMMaHHE CYI[HOCTH QITOPUTMHYECKUX IPEANUCAHUNA W yMEHHE JEeHCTBOBAaTH B
COOTBETCTBUU C MPEIJIOKCHHBIM aJITOPUTMOM;

v yMeHHe€ IUIaHUPOBATh M OCYIIECTBIIATE JIEATEIBHOCTD, HATIPABICHHYIO HA PEIICHHE 3a/1a9
HCCIIEIOBATENILCKOTO XapaKTepa;

v’ CMBICIIOBOE YTCHHE.

IIpeamerHbie



yMeHue paboTaTh € MaTEeMaTHYeCKHMM TEKCTOM (aHAJIW3UpOBaTh, HU3BJICKATh
HEO00X0UMYI0 UH(POPMAIIHIO), TPAMOTHO MPUMEHSAThH MaTEMAaTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY, UCTIOJIb30BaTh PA3JIMYHbIC S3bIKH MAaTEeMaTHKU;

OBJIaJIcHUE 0a30BHIM IMOHSATUIHBIM amNapaToOM IO OCHOBHBIM pa3jeliaM COICpKaHWS,
MPEJICTABICHHE 00 OCHOBHBIX HM3y4aeMBIX MOHATHUSX (YUCIO, YypaBHEHHE, (YHKIUS,
BEPOSTHOCTH);

pa3BUTHE TPEJCTABICHUA O 4YHCIE M YHUCIOBBIX CHCTEMaxX OT HaTypPaJIbHBIX JO
JIEUCTBUTEIIBHBIX qucen, OBJIQJICHUE HaBbIKAMH YCTHBIX, MMHUCHbMCHHBIX,
WHCTPYMEHTAJILHBIX BBIUMCIICHUH;

yMEHUE MPUMEHSATh U3YUYCHHbIC MOHSITHUS, METOJbI JJIS PEIICHHS 3a7ad MPaKTHUYECKOTo
XapakTepa M 3a7ad U3 CMEXKHBIX TUCIUIUIMH C HCIOIh30BAaHUEM IMPU HEOOXOAMMOCTH
CIIPaBOYHBIX MaTEPHUATIOB, KAJIbKYJISATOPA, KOMIIBIOTEPA;

OBJIQJICHHE CUMBOJIBHBIM SI3BIKOM aJIre€Opbl, MPUEMaMHU BBITOJTHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHuil BRIPAKEHUH, pEIICHNs YpaBHEHUI, HEPABEHCTB, YMEHUS MOJIEIHPOBATh
peallbHble CHUTyallMM Ha S3bIKe aireOpbl, HCCIEAOBaTh IOCTPOCHHBIE MOJAETH C
UCIIOJIb30BAaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATH MONyUYECHHBINH Pe3ybTaT;
OBJIQJICHHE IPOCTCUINIMMH CIOCOOAaMH TIPEJICTABICHUS W aHalM3a CTATUCTUYCCKUX
JTAHHBIX; (OPMUPOBAHMWE TPEIACTABICHUA O CTATUCTUYCCKMX 3aKOHOMEPHOCTSX, B
peaIbHOM MHUPE M O Pa3IUYHBIX CIIOCO0aX MX U3YUYCHUS, O MPOCTEHIINX BEPOATHOCTHBIX
MOJICJISIX, Pa3BUTHE YMEHHI U3BIIEKaTh WH()OPMAIIHIO , TIPEJCTABICHHYIO B Ta0JIMIIAX, HA
quarpammax, rpadukax, ONMUCHIBATh M aHATM3UPOBATh MACCHUBBI YHCIOBBIX JAaHHBIX C
MOMOIIBIO TOJXOJSIINX CTAaTUCTUYECKUX XapaKTEPHUCTHK, HWCIOJIb30BaTh IMOHUMaHHUE
BEPOSITHOCTHBIX CBOMCTB OKPY’KAOIIUX SIBIICHUN MTPU IPUHITHH PELICHUN;

OBJIaJICHUE CHCTEMOH ()YHKIIMOHATBHBIX MOHSTUN, Pa3BUTHE YMEHUU HCIOJIb30BaTh
dbyHKIIMOHATBHO-TpaduyecKue MIPEICTABICHUS TS pereHus pa3IUYHBIX
MaTeMaTUYeCKHUX 3a/1a4, JJI1 ONMCAHUS U aHAJIN3a PEaIbHBIX 3aBUCUMOCTEH;
dbopMupoBaHHe yMEHMH (QopMmanu3alMi U CTPYKTYpUpPOBaHUS HHGOpMALUU, YMEHUS
BBIOMPATh CMOCOO MPENCTaBIEHUs JAHHBIX B COOTBETCTBHH C TOCTABJIICHHOW 3a/1auei-
TaOIHIIBI, CXEMBI, TPAQUKH, TUATPAMMBI.

7 KJaace

Apudmernka

VYQUIUUCS NOAYVYUIN BO3MOICHOCHL HAVYUNBLCS

v KCIOJIb30BATh JICIMMOCTh HATYPAIbHBIX YHACEIT IJIs1 PEHIEHUS TPAKTHUYECKUX 3a7a4

v HaxOJUTh JICJUTENN U KPAaTHbIE HATYPalIbHBIX YHCEI

v MPUMEHATH ONPENEIICHUS] MPOCTOTO0 M COCTABHOIO YHWCIA Ul PELICHUS MPAKTUYECKUX

3a7a4

v MIPOBOANTH KJIACCU(DUKAILINIO HATYPAIBHBIX YUCEI

v packiaabpIBaTh YMCIa HA MPOCTHIE MHOKUATEIN

v MPEACTABIATh TEPUOIUUYESCKUE JECATUUHBIE APOOM B BHJIE OOBIKHOBEHHBIX APOOEH M
CMENIaHHBIX YHCeT

v BBINOJIHATH ACHCTBHS C pallMOHATILHBIMU YHCIIAMH

v XapaKkTEPU30BaTh MHOXKECTBO PALlMOHAIBHBIX YHCEIT

v MPUMEHATh OIpPEICICHUE CTENEHU YHUCIa PAlUMOHAJIBbHOIO YHCJIA C HATypajJbHbIM
MOKA3aTeJIeM JIJIS BBIYMCIICHUS 3HAUYEHU W BBIPAKECHUI

v

HaxXOJUTb 3HAUCHUC YN CJIOBOTO BbIPpAXKCHUA, COACPIKAIICTO CTCIICHU YHCCII



ASANENEN

\

HCIOJIb30BaTh CBOMCTBA CTENEHU JIJIsl BBIUUCICHUS 3HAUCHUN BBIPAXKECHHUI

WCII0Ib30BaTh anroput™ EBkinaa ais naxoxaenus HOJl HaTypalibHBIX dyncen
KCII0JIb30BaTh AJITOPUTM JICJICHUS C OCTATKOM IEJIBIX YHCEel

MPOBOANTH KIACCH(PUKAIUIO IEIBIX YUCEN MO OCTaTKaM OT JEJICHHUS Ha HEKOTOpOe
HaTypaJabHOE YUCIIO

HCII0IB30BaTh (JOPMYIIBI KBaJpaTa 1 CyMMbI M KBaJpaTa pa3HOCTH JUIS PAllMOHAIM3AIIN
BBIYMCIICHHI; MCIOJIb30BaTh IPABWIO BO3BEACHUS B KBaApaT HATypaJbHOI'O YHCIA,
OKaHYHMBAIOIIETocs Ha 5.

TexcToBbLIE 3a1a4YH

Wamuﬁc;z NOJIy4um 603MONHCHOCNHIb HAYUUNbCA

v KCIMOJIb30BaTh AJITOPUTM PEIICHHUS 3a]1a4 METOJ0M MOJICTUPOBAHUS

4 aHAJIM3UPOBATh U OCMBICIMBATH TEKCT 3a/1a4H, epeopMyIHpoBaTh YCIOBHE 3a/1a4H

v W3BJICKATh HEOOXOIMMYIO HH(POPMAIIHIO U3 YCIOBHS 3a/1a9U

v MOJICJTMPOBATh YCJIOBHE 3a/1a4M C TIOMOIIBIO CXEM, PUCYHKOB, TaOJIHUIl U alreOpandecKux
COOTHOIIICHUH

4 MEePEXOUTh OT CJIOBECHOW (POPMYIHUPOBKH YCIOBUA 3a7a4yd K ajareOpandeckoil Mojaenu
IIyTEM COCTaBJICHUS YPAaBHEHHUS, CBOJSALIETOCA K JINHEUHOMY

4 HAaxOJIUTh PELICHUE MOJYYEHHONH MaTEMaTUYECKON MOIENN

4 MHTEPIPETUPOBATH PE3YNbTAT; KPUTUUECKU OLICHUBATH MTOJTYYEHHBIN OTBET

v\ caMOCTOSITEIbHO CTPOMTh M HCIIOJb30BAaTh AITOPUTMBI HM3ydaeMbIX Cllydae peIIeHUs
TEKCTOBBIX 3a1a4

v\ NepexoiuTh OT CIOBECHON (POPMYIMPOBKH YCIOBHS 3alaud K airebpaumdyecKoil MOJIEIH
IyTEM COCTABJICHUSI CHCTEMbI YPABHEHHUI, CHCTEMBI YPABHEHHS U HEPABEHCTBA

DYyHKIUH

VYQUUUCS NOAYYUN BOZMOICHOCIb HAYYUMbCA

NN N NN

ANENENENAN

pacro3HaBaTh (QYHKIIMM U3 MHOXECTBA 3aBUCUMOCTEN

OIpeIeNIATh 00JIaCTh ONpeAeIeHNs U 00JIacTh 3HaYeHUs QYHKIIUN

3a/1aBaTh QYHKIIUUA PA3HBIMU CITIOCOOaMHU

COCTaBJIATh  (OpPMYJbl, BBIpaKaromue (QYHKIUOHAIBHYIO 3aBUCHUMOCTb  MEXIY
BEJIMYMHAMU

BBIUUCIIATh 3HaueHUWEe (YHKUMU MO (QOpMylie; BBIYUCIATH 3HAYCHHE apryMeHTa II0
3aJlaHHOMY 3HAYeHHIO (PYHKIINU

pacro3HaBaTh MPSIMYIO MPONOPLUOHATBHYIO 3aBUCUMOCTD, JINHEHHYIO (PYHKIIHIO

CTPOUTH U YUTATh rpaUKK MPSMOH MPOMOPLHUOHATIEHOCTH, TMHEWHON (PYHKIIMH
NEePEXOAUTh OT OJHOTO crocoba 3a1aHus PyHKIMH K JPyroMy

pacirpoBbIBaTh U KOAUPOBATh TEKCThI, IPUMEHSISI TOHATHE PYHKIIMU

pacro3HaBaTh KyCOYHO-TMHEHHYIO (YHKIHUIO, CPOUTHh TpaduK KyCOUHO-TUHEHHOM
(GyHKIIUHM, TPUMEHSATh NOHATHE KYCOYHO-TMHEHHOW (PYHKUMU Ui MOCTPOEHHs Tpaduka
¢bynkuuu Buaa y=[f(x)|

Aaredpa
VUQUIUTICA NOJIYYUITL BO3MOICHOCHb HAVYUMbBCA

ANENENEN

JOKa3bIBaTh CBOMCTBA ACIUMOCTH YHCEI

MPUMEHSTH 3aKOHBI apU(YPMETHUECKUX ACHCTBUI Il paBHOCHIBHBIX MTPe0Opa3oBaHuit
IPUMEHSATH NTPaBUJIa PACKPBITHSA CKOOOK B aJreOpandeckux cymMMax

MPUMEHSTH MTPaBHUiIa PaBHOCWIIBHBIX MPE00pa30BaHMi IPOU3BEACHUI



NN N O NN

NN N N N S N N NN

ANANRN

v
v
v

(dhopMyIHMpoOBaTh U JOKA3bIBATH CBOMCTBA CTEIICHEH C HATYPaJIbHBIM MTOKA3aTeIeM
HCIIOJIh30BaTh CBOMCTBA CTETICHEH 71l TpeoOpa3oBaHus anreOpandecKux BhIPAKCHUM
3aMKChIBAaTh OJJHOWIEH U MHOTOWIEH B CTAHAAPTHOM BU/JIE

OTIpeEISATh CTEINeHb OJHOYJICHA U MHOTOWJIEHA

CKJIQJIBIBaTh U BBIUUTATh MHOTOUYJICHBI

YMHOKaTh OJJHOYWIEH Ha MHOTOYJIEH

YMHOXaTh MHOT'OWIEH HA MHOT'OWIEH

UCIONIb30BaTh  (OPMYJIBI  COKpAIllEHHOTO  YMHOXXEHHA  JUIsl  IpeoOpazoBaHUs
areOpanvyeckux BbIPAXKEHUM

MIPUMEHSTH pa3Hble CIIOCOOBI I Pa3I0KEHHUSI MHOTOWIeHA HA MHOXKHUTEIU

OIIpEAEIATh PABHOCUIIBHOCTh YPAaBHEHUM

BBITIOJTHATH PAaBHOCHJIbHBIE IPEOOPa30BaHUs YpaBHEHHIA

periaTh JIMHEHHbIC YPaBHEHUS C OJTHUM HEU3BECTHBIM

peliaTh JIMHEWHbIE HEPaBEHCTBA C OJJHUM HEU3BECTHBIM

n300pakaTh YHCIOBBIC MPOMEXYTKH Ha YMCIIOBOU MPSMON U 0003HAYATh MX MPH 3aIHUCH
pellIeHrs HepaBeHCTBa

MIPUMEHATD MMOHATHE CPABHEHUSI TI0 MOAYITIO

JI0Ka3bIBaTh MPOCTEUIIINE CBOMCTBA CPAaBHEHUI

HCII0JIb30BaTh METO/Ibl PEILICHUS 3a]a4 Ha JIETMMOCTb C IIOMOIIIbIO CPaBHEHUN
BBITIONIHATh  COKpallleHue anredpandeckux JApoOeid, BBINOIHATH MpeoOpa3oBaHUe
anredpanvyeckux BhIPAKEHUH, coiepKallliX YaCTHOE

BBIBOJIUTH (DOPMYIIBI COKPAILICHHOTO YMHOKECHHUSI

MCTIOJIB30BATh (POPMYITY KBAJPATHOTO TPEXUICHA

BBHITIONHATH Pa3jioKEHHE KBAJIPATHOTO TPEXWIEHAa HAa MHOXUTENU ITYyTEM BbIICICHUS
IIOJIHOTO KBajJpara

peuaTh ypaBHEHHE C OAHUM WJIM HECKOJIBKUMU MOAYIISIMU

pelaTh ypaBHeHHsI Buaa ax+by=c, rae a,b,c € Z B nesbix yncaax

peuaTh NpocTeNIne HEPABEHCTBA C MOYIISIMU

JIOrMKa 1 MHOZKECTBA

VYQUULCS NOAYYUN BOZMOICHOCIb HAYYUMbCA

v
v

v
v

IrpaMOTHO ()OPMYJIMPOBATH ONPEEICHUS 3HAKOMBIX MTOHITHH

CTPOHUTH JIOTUYECKYIO LIETIOYKY PACCYKACHUN

(dbopMynMpoBaTh OTpPHUIIAHME YTBEPXKJEHUS, KOTOpoe TpeOyeTcs J0Kas3aTbh, J0Ka3bIBATh
YTBEPKICHHUE C ITOMOILBI METOAA OT IIPOTUBHOTO

ONPENENATh POJ U BUJ B ONIPEAEICHUH TIOHATHI

JIOKa3bIBaTb TEOPEMBl HAa MOJEIHM HEKOTOPOM MAaTeMAaTHYECKOW TEOpHUH, INPUMEHS
[IEPBOHAYAJIbHBIC TTOHATHSA U AKCHOMBI

IIPOBEPSATH MPAaBUIBHOCTD JIOTMYECKOI0 BBIBOJIA C IIOMOILBIO Juarpamm Dinepa-Benna
BBISIBJISITH TUIIOBBIE JIOTHYECKHE OMIMOKH U HAXOAUTh UX MPUYUHBI

BepoTHOCTDL H CTATHCTHKA

VYQUIUUCS NOSYVYUIN BOZMONCHOCIL HAYYUMbCA

v

<\

UCIIOJIb30BaTh JJI aHalIW3a MpEACTaBICHUS M CHUCTEMaTH3alMd JIaHHBIX TaOJIUIlbL,
KpYyroBbI€, JINHEHHBIE U CTOJ0YAThIE IUarpaMMbl, IpadUKU IBUKEHHS, CPAaBHUBATh C UX
MOMOUIbI0 3HAYEHHUS] BEJIMYMH, WHTEPIPETHUPOBATh JaHHblE TaONUL, AWarpaMM U
rpaduxoB

HaXOJUTh Cpe/iHee apuPMeTHIECKOe, HaXOAUTh pa3Max, MOy M MeHaHy Habopa Yucen
IIPUBOJIUTH COAEPKATENBHbIE IPUMEPHI UCIIOIB30BAHMSI CPEAHMX AJIs1 ONMCAHUsS JaHHbBIX
KOHCIIEKTHPOBATh Y4E€OHBII TEKCT



v MoJIb3ysACh MH(pOpMaluel, HaiIeHHOW B pa3NUYHBIX HMCTOYHHKAX, COCTaBJISATH CBOU
COOCTBEHHBIE 331a4H T10 Iporpamme 7 Kiiacca



8 kjgacce

Apudmernka

Wamuﬁc;z nOJIy4um 603MOHCHOCNHIb HAYUUNbCA

v

v

v

UCIOJIb30BATh MOHATHE apU(PMETUYECKOTO KBAaIPAaTHOTO KOPHS M CBOMCTBA KOpHEH s
BBIYHCIICHUA 3HAUYCHUS BBIpa)KCHI/IfI

3aIIUChIBaThb HpI/IGJII/I)KeHHOe 3HAYCHHUC KBaI[paTHOFO KOpHH B BHU/C I[CCSITH‘-IHOfI I[pOGI/I C
33JJaHHOM TOYHOCTBIO

BBIYUCIIATH MPUOJIMIKEHHO 3HAUYCHHE  KBAJAPATHOTO  KOPHS; HCIIOIL30BaTh

1 x
IMOCICHOBATCIIPHOCTh YHCCI. X,:iXp41 — E(xn + x_) JUTA HpI/I6JII/I)KeHHOFO BBIYUCICHUSA
n

KBaJIpaTHOI'O KOPHA

TekcToBbIE 3a1aUN

yqamuﬁc,q noOJIy4um 603MOHCHOCNIb HAYUUNMbCA

4 KCIOJIb30BaTh AJITOPUTM PEIICHHUS 3a]1a4 METOJ0M MOJCITUPOBAHUS

4 aHAJIM3WPOBATH M OCMBICIIMBATH TEKCT 3a/1a4H, epeopMyIMpoBaTh YCIOBHUE 3a/1a91

v W3BJICKATh HEOOXOIMMYIO HH(POPMAIIUIO U3 YCIOBHS 3a/1a9U

v MOJICJIMPOBATH YCIOBHE 33/1a4d C TIOMOIIBIO CXEM, PUCYHKOB, TaOJIUIl M alre0pandeckux
COOTHOIIICHHUH

4 MEePEXOIUTh OT CJIOBECHOM (OPMYTUPOBKH YCIOBHS 33aJa4d K airedpandeckoil MoJenu
IIyTEM COCTABJICHHS] CUCTEMbI IUHEUHBIX YPABHEHUN C ABYMSI HEU3BECTHBIMU

4 pemiate 3agadd, TMepexois OT CIOBECHOW (OpPMYITUPOBKH YCIOBUS 3aqadyd K
anredpanveckoil MOJENH MyTeM COCTABIICHUS KBAJPATHOTO YPAaBHEHHs WM YpaBHEHUS,
CBOJIAILIETOCS K KBaAPATHOMY

4 pemaTth 3a7a4d, TEPeXoAs OT CIOBECHOW (OPMYIUPOBKH YCIOBHUS 3aJaddl K
anredpanvecKkoil MOJIeH MyTeM COCTaBIIEHUs TPOOHO-PAIIMOHATIEHOTO YpaBHEHUS

4 HAXOJUTh PELICHUE MOJYYEHHON MaTeMaTUYECKON MOJICIIH

4 MHTEPIPETUPOBATH PE3YIBTAT; KPUTUYECKHU OLIEHUBATH ITOJTYyYEHHBIH OTBET

v\ caMOCTOSITENILHO CTPOUTH W HCIOJB30BAaTh AITOPHUTMBI H3y4aeMbIX CIy4acB pEIICHUS

TEKCTOBBIX 3aJa4
v\ IepexoauTh OT CIOBECHON (DOPMYIMPOBKH YCIOBHS 3aaud K aireOpamdyecKod MOJIEITH
IIyTEM COCTABJIEHUS CUCTEMBI YPAaBHEHHU, CUCTEMBI YPABHEHHS U HEPABEHCTBA
v/ pelmarb HeCTaHIAPTHHIE 3a1a49H, UCIIOJIB3Ys IIEPBOHAYAILHBIN IIIaH
DYHKIUHA

VYQUIUUCS NOSYVYUIN BOZMONCHOCIL HAYYUMbCA

v

AN

ANENENEN

pacrno3HaBaThb OOPAaTHYIO MPOIOPLUOHAIBHYIO 3aBHCHUMOCTb, CTENEHHYIO (YHKIUIO C
HaTypalbHBIM MOKa3aTeseM, (GyHKIHIO ¥ = VX

CTPOUTH M YUTATh TpaPUKH HENUHEHHBIX QYHKINN

OTMCHIBATh BBISBIICHHbIE HAa MPAKTHKE 3aBUCUMOCTH MEXJy BEIMYMHAMH B OOLIEM BHJIE
U UCCIIEZIOBATh UX

CTPOMUTH U YUTATh rpaUK KBAAPATUUHON PYHKIIUH

NEPEXOAUTh OT OJHOTO crocoba 3a1aHusl PyHKIMH K JPyroMy

COTIOCTAaBIIATh CBOMCTBA PA3IMYHBIX (PYHKITUN

CTPOUTH M YUTaTh IpaUK KyCOUHO-3aJaHHBIX (YHKIIUN



v

HaXO0aUuThb HaPIGOJIBL[Iee U HAUMCHBIICC 3HAUCHUA KBAIPATHOI'O TPCXUJICHA HA 3aJaHHOM
OTpe3Ke

Auredpa
VUAUUUCA ROAVYUIN BOZMOICHOCIL HAVYUINLCSL

v

v

NN

<R

ANANRN

v
v

NPEJCTaBIATh OOIIee pelIeHHe JWHEHHOTO YypaBHEHHsS C JBYMS HEUW3BECTHBIMHU
Pa3IUYHBIMH CIIOCO0aAMU

n300pakaTh TpauK JIMHEHHOTO YpaBHEHHS C ByMsI HEU3BECTHBIMH Ha KOOPIMHATHOW
TUIOCKOCTH

MPUMEHSTh PA3IMYHBIE CIOCOOBI PEIICHHsS] CUCTEM JIMHEHHBIX YpPaBHEHHHA C JBYMsI
HEU3BECTHBIMH

pelaTh CUCTEMbI U COBOKYITHOCTH JINHEHHBIX HEPABEHCTB C OJJHUM HEH3BECTHBIM
NPUMEHSTh TOHATHE apU(PMETHUECKOTO KBaJPAaTHOTO KOPHS M CBOMCTBAa KBaJPaTHBIX
KOpHEH JIJIsl TpeoOpa3oBaHus BRIPOKEHHUH ¢ KOPHSAMH

peliath TOJIHBIE M HEIOJHbIC KBaJpaTHbIC YPAaBHCHUS, aHAJIU3UPOBATH KBaJpPaTHbIC
YPaBHEHHS C IIEJIbIO MIOMCKA BO3MOKHOCTH YIPOILECHHS UX PEIICHUS

NPUMEHSTH TEOpEeMyY, 00paTHYI0 TeopeMe Buera, npu penieHun KBaJpaTHbIX YPaBHCHUI
ONPENEeNIATh HAMYME KOPHEW KBAaJPaTHOIO YpPaBHEHUS II0 JUCKPUMHHAHTY W
KodpunreHTam

HAXOJIUTh 3HaYCHUE OYKBCHHOTO KOX(P(PHIIMEHTA KBAJAPATHOTO YPABHEHHUS, IPH KOTOPOM
BBITIOJTHSICTCSI 33/JAHHOE YCIIOBHE B 3a/1aue

pacrio3HaBaTh M pellaTh KBaJpPaTHbIC HEPABCHCTBA, NPUMEHSS W3yYCHHbBIC CBOWMCTBA
KBaJIpaTUYHON (DYHKIIMH WIH METOJ HHTEPBAIOB

(bopMyIHpPOBAaTH OCHOBHOE CBOKMCTBO alreOpandeckod IpoOW W MPHUMEHSTh €ro s
peoOpa3oBaHus qpooeit

BBINOJIHATH JICHCTBUSI C AIT€OpandecKuMU APOOSIMU

JIOKa3bIBaTh TOXKIECTBA, COJIEPIKAIIHNE TPOOHO-PAMOHAILHBIC BEIPAKCHHUS

BBIOMPATh aTOPUTM M UCIIOJNB30BaTh €ro JJIs pelieHusl JpOoOHO-pallMOHAILHOTO
ypaBHEHUS

JIOKa3bIBaTh MPOCTEHIITNE HEPABEHCTBA

UCKaTh YMCIIO PEUICHUI CHCTEMbl aHATUTHYECCKU; MCCIIEAOBATh CHCTEMbl YPaBHCHUH C

JIByMsl HEM3BECTHBIMHU, COZIepKale OyKBeHHbIe KO3(DPHUIINEHTHI

v
v

v
v
v

ANANEERNRN

ANENEN

pemaTh CUCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C ABYMSI HEM3BECTHBIMU C MOIYJISIMU
IPUMEHATh CIOCOO CIOXKEHHUS U aNreOpandeckoro CIOKEHHs IJIi CUCTEM C Tpems U
00Jj1e€ HEN3BECTHBIMU

pemaTh CUCTEMbI IMHEHHOTO U KBaJpaTHOI'O HEPABEHCTBA, KBa/IPaTHBIX HEPABEHCTB
pemaTh CUCTEMbI TMHEWHBIX HEPABEHCTB C OJTHUM HEN3BECTHBIM M MOJIYJIEM

n3o0pakaTh Ha  KOOPAMHATHOM  IJIOCKOCTM MHOXECTBa TOYEK, 3a/laBacMble
HEpaBEHCTBAMHU C JBYMsS TMEPEMEHHBIMH W HMX CHCTEMaMH, CHCTEMaMH HEPABEHCTB C
MOJTYJISIMH

JI0Ka3bIBaTh CBOIMCTBA apu(hMETHUECKUX KBAJPATHBIX KOPHEH

IPUMEHATh CIOCOO BBIACTCHHUS TIOJHOTO KBajpaTa TpeXduieHa JUisi BbIBOJa oOIIei
(bopMyITBI KOPHEH KBapaTHOTO YPaBHEHUS

MPUMEHSTH CHEIIMATIbHbIE TPHEMbI BHIYHCIICHUS! KOPHEH KBaJIpaTHOTO ypaBHEHUS
WCCIIeIOBaTh JIMHEHHBIE M KBaJpaTHbIE ypPaBHEHHUS W HEPABEHCTBA C OYKBEHHBIMHU
KodppureHTaMu

BBITIOJTHATS JICJICHNE MHOTOWICHOB YTIIOM

BBINOJIHATE MPE0OPa30BaHMsl PallMOHAIBHBIX BHIPAXKEHUH, BBIIEISS LENYI0 YacTh Jpoou
pemarb ApOOHO-PaIMOHANBHEIE YPAaBHEHUS METOJOM 3aMEHBI M BBIJCIICHHUEM IIeTION
9acTH

pemnIaTts menible U IpoOHO-palMOHAIbHBIE HEPABEHCTBA METOJOM HHTEPBAJIOB



v

v

MNPUMCHATH HCPABCHCTBO O CPCAHUX IJII HAXOXKACHHUA HAHOOJIBIIIETO (HaI/IMeHBIHeFO)
3HA4YCHUA MHOI'O4JICHA
AOKa3bIBaTh HCPABCHCTBA Pa3JIMYHBIMUA crocobamu

Jloruka u MHOKEeCTBA

wamuﬁc;z noay4um 603MOHCHOCNIb HAYYUIMbCA

v

ASANENEN

<\

v

v

COCTaBJISATh, YATATh U 3aIMCHIBATh CIOXHbBIC BbICKA3bIBAaHUs (CIEI0BAHUSA) U OOpaTHBIE K
HUM

OTJINYATh IIPU3HAK OT CBOMCTBA

pasinyaTh CBOMCTBA, IPU3HAKU U KPUTEPUH

OTIPEeNIeNIATh M1 0OOCHOBBIBATH UCTUHHOCTH M JIOKHOCTbD CII0KHBIX BBICKA3bIBAHHM
COCTABJIAATb, YUTaThb M 3alMCHIBATH CJIOKHBIC BBICKA3bIBAHUA C HCIIOJIb30BAHUEM
JIOTUYECKUX CBS30K «U», «HIIH»

UCKaTh MepecedeHre Wi 0ObeAMHEHUE YUCIOBBIX IPOMEKYTKOB IPU PEIIEHUU CUCTEM
U COBOKYITHOCTU HEPAaBEHCTB

CTPOMTb  KOHBIOHKLUMIO W  JU3BIOHKIMIO  BBICKa3blBAHUM U HUCIOJb30BaTh
MaTEMaTHYECKYI0 CUMBOJIMKY JJIS UX 3alMCH

IIPUMEHATH 3aKOHBI 1e MopraHa

BepoSiITHOCTh M CTATHCTHKA

yqamuﬁc,q noJIy4um 603MOHCHOCNIb HAYUUNMbCA

v

v

v

MCIOJIB30BATh TAaOIHIBI M TpadUIecKre CXeMBbI JIJIsl OpraHu3aliy nepedopa BapuaHTOB U
IIOZICYETa UX KOJIMYECTBA

AHAJIM3UPOBATh 33J1a4M Ha IOJCYET YNCIIa BAPUAHTOB C LEJIbI0 YIIPOIICHUS UX PELICHUS
MPUMEHSTh MPAaBUJIO MPOU3BENCHUS U (OpPMYyIly dYHClla NEPECTAHOBOK JUISl PELIEHUS
KOMOMHATOPHBIX 33734

HaXo/JUTh cpelHee apudmMeTHueckoe, pa3Max, Moy, MeluaHy Habopa 4HCel, a TaKxke
OTKJIOHEHHMS OT CPEIAHETO NUCIIEPCUIO U YaCTOTY

BBIUUCIISAT BEPOATHOCTh CIYyYalHOTO COOBITHS, MPUMEHSS KIACCHYECKOE OIpe/ieieHne
BEPOSITHOCTH

HaXOJUTh BEPOSATHOCTb CIy4ailHOrO COOBITHS, IPUMEHSS CTaTUCTHYECKOE ONpeesieHNe
BEPOSITHOCTH

AQHAJIM3UPOBATH ITOJYYEHHBIE 3HAUYEHUS T€X WM MHBIX CTATUCTUYECKUX XaPAKTEPUCTHK U
UHTEPIPETUPOBATH UX

BBINOJIHATH BHEKJIACCHBIE NMPOEKTHBIE paboThI, COOMpaTh MHPOPMALIUIO B CIIPAaBOYHHKAX,

SHIOUKIONCAUAX NPCACTABIIATH I/IH(bOpMaI_[I/IIO, HCIOJIb3YA UMCIOIUECCA TCXHUYCCKUEC CPCACTBA



9 kJjacc

Apudmernka

Wamuﬁc;z nOJIy4um 603MOHCHOCNHIb HAYUUNbCA

v
v

ASRNENEN

UCTIOJIb30BAaTh MOHATHE KyOUYeCKOTro KOPHS JUIsl BBIYMCIICHUS 3HAUCHUS BBIPAKCHUS
HCIIOJIB30BaTh CBOMCTBA CTEIEHU C LIEJIBIM II0KA3aTelIeM Ui BBIYUCIICHUS 3HA4YCHMS
BBIPAKECHU I

3aIlMCBIBaTh KOPHU C TIOMOLIbIO CTEHEHH C IPOOHBIM ITOKa3aTelIeM

HaXOJUTh 3HAYEHUE YHUCIIOBOTO BBIPAXKCHMS, UCIIOJIb3YS IOHATHE KOPHsI N-I CTENEHU
IIPUMEHSTh CBOMCTBA KOPHS N-H CTEIICHU U1l BBIYMCICHUS 3HAYCHUM BBIPAKEHU N
HCIIOJIb30BaTh CBOWCTBA CTENEHU C PALMOHAIBHBIM II0KA3aTeNeM Il BBIYMCIICHUS
3HAQ4YCHUM BBIPAKEHUN

TekcToBbIE 3a1aUN

anmmic;l nOJY4uUnit 603MONCHOCHb HAYHYUIMBCA

v HCII0JIb30BaTh AJITOPUTM PELICHUS 3a1a4 METOJOM MOJIEIUPOBaHUS

v aHAJM3UPOBATh U OCMBICIIMBATH TEKCT 33]a4H, epeopMyIupoBaTh YCIOBHE 3aauu

v U3BJICKaTh HEOOXOAUMYIO HH(OPMALMIO U3 YCIOBUSA 3aJjauu

v MO/JICJINPOBATh YCIOBUE 33J]au C IOMOIBIO CXEM, PUCYHKOB, TaOJIUI] U alre0pandyeckux
COOTHOIIEHUI

v CTPOUTh MAaTEeMaTHYECKYI0 MOJIeJIb TEKCTOBBIX 3a/ad, MEpPEeBOJs UX YCIOBHE Ha SI3BIK
IIOCJIEA0BATEIBHOCTEN

v pemate 3agadd, TMepexols OT CIOBECHOW (OpPMYIUPOBKH YCIOBUS 3aJaud K
anredpanveckoil MOJIETU IyTEM COCTABICHHS CUCTEMbI HEIMHENHBIX YpaBHEHUI C IByMsI
HEU3BECTHBIMU

v HaXOJUTh PELICHNE NIOJYyYEHHOW MaTEMaTUUECKON MOJENIN

v UHTEPIPETUPOBATH PE3YNIbTAT; KPUTHUECKH OLICHUBATh ITOJYYEHHBII OTBET

v\ CaMOCTOSITENIbHO CTPOMTh M HCIOJB30BaTh AITOPUTMBI H3YYaeMbIX CIyd4aeB DPEIICHHS

TEKCTOBBIX 3a7a4

DYHKIUHA

VYAWULICSA NOLYYUI BO3MONCHOCHb HAVYUMbCS

v pacrio3HaBaTh (QYHKIIMHM U3 MHOXECTBA 3aBUCUMOCTEN

v (bopMynUpOBaTH U MPUMEHSATH MOHATHE PYHKLIUU

v oTpenieNATh 00J1aCTh ONpPeAeNeHHs U 00JIaCTh 3HAYCHUH (QYHKIIUU

v 3aaBaTh (DYHKIIMH Pa3HBIMH CIIOCOOaMU

v BBISIBJISITH CBOMCTBa (YHKIMH (TPOMEXYTKH 3HAKOMOCTOSIHCTBA, HYJIU (PYHKIIHUH,
MPOMEKYTKH MOHOTOHHOCTH, HauOOJIblIIee 1 HAaUMEHbIIIee 3HaYeHHE (PYHKIINN)

v CTPOUTH M YUTATh TPaPUKH pa3IndHbIX GYHKINH, 00palasch K IMIaHy

v CTpOUTH I'paKU U3BECTHBIX (PYHKIMHA U MPeoOpa3OBbIBaTh UX, UCTIOIb3YS CABUT BIOJb
OoCell U CUMMETPHIO , IPUMEHATh M3y4YEeHHBbIE CIOCOOBI Mpeodpa3oBaHus rpaduka JUIs
nocTpoeHust rpagukoB GyHkimi Buga y=f(x-m)+n

v CTPOMTH M aHATM3UPOBATh rpaduK QYHKIMK Yy = /X C 11e7IbI0 BEISBICHHS ee CBOHCTB

v BBISIBIISATH CBOMCTBAa (DYHKIIMH, Takue, KaK, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTH,
NEePUOUIHOCTD

v

HCCIIEIOBATh CBOMCTBA (DYHKIIMHU JJIS1 KAUECTBEHHOTO IMOCTPOCHUS ee Tpaduka



v

CTPOUTH TpapuKH U3BECTHHIX (QYHKUUN U PeoOpa3oBhIBATH MX, UCIOIB3Ys CKATHUE WIH

pacTsHKEHUE OTHOCHUTENIBHO OCEH, MPUMEHSTh W3Y4YEHHBIE CIOCOOBI Mmpeodpa3oBaHus rpaduka
st moctpoenust rpaduka Gynkums y=f(|x|) , y=[f(X)|

v CTPOUTH rpaduk IpOOHO-ITMHEHHON (DYHKITMH

v CTPOUTH M aHAJIU3UPOBATH I'PadUK CTETIEHHON (YHKIMHU C IIETbIO BBISABICHUS €€ CBOUCTB,
COIIOCTAaBJIATh I'paMKU M CBOMCTBA CTENEHHbIX (DYHKIMHA HPU PA3IUYHBIX 3HAUCHHS
IIOKa3aTes

Auredpa

VYAUWUICA NOLYYUIN_BO3MOICHOCHIL HAYYUMbCS

v KOHCTPYMPOBaTb JKBUBAJICHTHBIE PpEYEBBIC BBICKA3bIBAHMS C  HCIOJIB30BAHUEM
aredpanvyecKkoro U reOMeTPUYECKOTO SI3bIKOB

v UCIOJIb30BaTh (DYHKIIMOHAIBHO-TpapUECKue NPEACTaBICHUS Ul PEIeHUs JINHEHHbBIX U
HEJIMHEHHBIX YPABHEHUHN U CUCTEM YPABHEHUH C IBYMs HEU3BECTHBIMU

v IPUMEHATh  UHAEKCHblE  O0O3HAYEHMs, CTPOUTh pEUEBbIE  BBICKA3bIBAHUS  C
HCIIOJIb30BAHUEM TEPMUHOJIOTUH, CBA3aHHOM C IIOHATHUEM IIOCIIEN0BATEIBHOCTH

v BBIUUCIIATh UIEHBI IOCIEI0BATEIbHOCTEH, 3aJaHHBIX (OPMYJION N-0ro ujaeHa WiIu
PEKyppeHTHOH GopMyIIoit

v YCTaHABIMBaTh 3aKOHOMEPHOCTh B IIOCTPOEHUH IIOCIEN0BATEIBHOCTH, €CJIN BBIIUCAHBI
IIEPBBIE HECKOJIBKO YJICHOB

v COIIOCTABJIATh CHOCOOBI 3aJaHusl IOCJIEAOBAaTENbHOCTE M MEpPeXOJuTh OT OJHOrO
crocoba K Ipyromy

v OpUMEHATh (GopMyibl o0mero usiaeHa, (opMyiabl CyMMbl N TMEpPBBIX WICHOB
apu(METHIECKON ¥ T€OMETPUIECKOI MPOTPECCHH MTPH PELICHUHN 33134

v IPUMEHATh U3BECTHOE OIpEJIeIeHue KBAaJPaTHOIO KOPHS M KyOMYECKOro Ui pelieHus
MIPOCTEUIINX UPPALUOHAIBHBIX YPABHEHUI

v IIPUMEHATh METOJ 3aMEHbl HEU3BECTHOIO U METOJ PA3JIOKEHUS HAa MHOXKHUTEIU Ul
peuIeHusl ypaBHEHUN U HEPABEHCTB BBICIIMX CTEIICHEN

v aHAJM3UPOBATh YPABHEHUS U HEPABEHCTBA C LIEJIbIO MMOMCKA PALMOHAIBHOTO CIoco0a ux
peuienus

v IPUMEHATh CHOCO0 MOACTAHOBKH M alNreOpandyeckoro CIOXKEHUsS JUIsl PEeLIeHHs CHCTEM
HEJIMHEHHBIX YPaBHEHUN

v IIPUMEHSTh METOJI MATEMAaTUYECKOW MHAYKLIUU JJIs BBIIIOJHEHUS PA3JIMYHBIX 3a/laHui, B
TOM 4YHclie NpH BbIBOJAE (OpMyN N-0ro ujaeHa apu(pMeTHYecKo M TeOMETpUYECKOM
IIporpeccuit

v n300paxaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA TOYEK, 3a/JaBacMbl €
HEPaBEHCTBAMMU C IBYMs HEU3BECTHBIMU U UX CUCTEMaMH

v HCCIIEIOBATh MOCIE0BATEIbHOCTH HA MOHOTOHHOCTD Pa3IM4HbIMH CIIOCO0aMU

v JIOKa3bIBaTh OIPAHUYEHHOCTD ITOCJIEI0BATEIbHOCTEM, UCIIOIB3YS OIPEIEICHUE

v MPUMEHTh (POpPMYITy 4YJieHOB OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUUYECKON Mporpeccuu
IIpU PELICHUH 3a1a4

v MIPUMEHSTH MOHATHE apU(PMETHKO-TEOMETPUUECKON MpOorpeccuu U GopmyJbl ee 00Iero
qJIeHa

v pacro3HaBaTh JIMHEWHBIE PEKYPPEHTHBIE COOTHOLIEHHUSI IEPBOTO ¥ BTOPOT'O MOPSAIKA

v JIOKa3bIBaTh CBOMCTBA KOPHs N-0 CTENIEHU

v MIPUMEHSTHh CBOMCTBA KOPHS N-0I CTeNeHu AJis NpeoOpa3oBaHus BhIpaKEHHM

v OLIEHUBAThb  PAaBHOCWJIBHOCTb  NPOBEAEHHBIX  MpeoOpa3soBaHMN  MpPH  PELICHUU
MPPALMOHAIIBHBIX YPABHEHNUH U HEPABEHCTB

v pelaTh uppauoOHAIbHbIE YPAaBHEHUS U HEPABEHCTBA

v MIPUMEHSTh CBOMCTBA CTENEHEW C palMOHAIBHBIM IOKa3aTeleM i IMpeoOpazoBaHUs
BBIPAKCHUIN

v

peumats ypaBHEHHMs, COJEp’Kallhie TEepeMEHHYI0 B CTEINEHH C pPalUuOHAIBHBIM
MoKa3aTeneM



AN

\

ANANENENRN

NPUMEHSATh TPHEMBbl IOMCKA pPAlMOHAJIBHBIX KOPHEH Ha OCHOBAaHMHM TEOPEMBI O
paIlMoOHATBHBIX KOPHSIX alireOpandecKuX ypaBHEHHUH C MeIbIMU KoddpuimeHTamMmu
UCTOJIBb30BaTh popmyiy OmHoMa HeroToHa

MPUMEHSTHh 001ure (GOpMyJbl COKPAIIEHHOTO YMHOXEHHs MPU PEUICHUH YPaBHEHUN U
peoOpa30BaHUN BBIPAKCHHM

pelmarb CUCTEMbl C OJHOPOAHBIMU YPaBHEHUSIMH U CHUMMETPUYECKHE CHCTEMBI
YpaBHEHUH C TIOMOLIBIO 3aMEHBI

MPUMEHSTH (POPMYITY AJIs BEIYUCICHHS a0COMIOTHON U OTHOCUTENIBHOMN MOTPEIIHOCTEM
MCIOJIBb30BATh pa3Hble (HOPMBI 3aNTUCH MTPUOIIMKEHHBIX 3HAUCHHHA

OLICHUBATh MOTPEIIHOCTh PE3YJIHTATOB BHIYUCICHUN

JeTIaTh BBIBOJBI O TOYHOCTH MPHOIMKCHUS

MPUMEHITh METOJ TMOJOBHUHHOIO [EJIeHUs Ui HAaXOXKIEHUS MpHU MPUOIUKEHHOTO
peuienus ypaBHenus f(X)=0

Jlornka U MHOKeCcTBa

anmmic;l nOJY4uni 603MONCHOCHb HAYHYUIMBCA

v

AR

\

v
v
v

HaxOJIUTh MEepeceYCHUE U O0BEIUNHEHNE MHOXKECTB, JIONIOJIHEHHE U PA3HOCTh MHOKECTB
3a71aBaTh MHOYKECTBA MEPEUUCICHUEM JIEMEHTOB, XapaKTePUCTUYECKUM CBOHCTBOM
MIPUMEHATH CTaHJIAPTHBIC 0003HAYCHHS YHCIOBBIX MHOXECTB

HCIIOJIB30BATh IIOHATUS paBHI)IX MHOXECTB, COOTBCTCTBHUA MG)KI[y MHO>XCCTBAMHU H
3KBHUBAJICHTHBIX MHO>KCCTB

I/IJIJIIOCTpI/IpOBaTI) OTHOIUCHUSA Mem[[y MHOXECTBAMHU C ITOMOIIIBIO III/IanaMM 3ﬁnepa-
Benna

JIOKa3bIBaTh CUETHOCTDH MJIM HECUETHOCTh MHOXKECTB

JI0Ka3bIBaTh CBOMCTBA OIEpallfii HaJl MHOXKXECTBaMH, B TOM uucie ¢hopmyn 1e Moprana
IIPUMEHSATH 3aKOHBI e Moprana

BepoSTHOCTh H CTATHCTHKA

VYQUUUCS NOAYYUN BOZMOICHOCIb HAYYUMbCA

v
v

v

v

aHAJIN3MPOBATh 3a/1a4y HA MOJICUYET YMCIJIa BAPUAHTOB C LEJIBIO YIPOILIEHUS UX PELICHUS
IPUMEHATh NMPABWIO MPOU3BENEHUS M (OpPMYNy 4YMCIAa MEPECTAaHOBOK JUIS PEIIeHHS
KOMOMHATOPHBIX 3a/1a4

NPUMEHATh TpapuyecKue NPEACTaBICHUs M KOMOMHATOPHBIE PpACCYKIEHUS IpH
pelIeHNN BepOATHOCTHBIX 3a/1a4

(GbopMyIMpoBaTh OIpE/EICHUE BEPOSTHOCTU CIy4ailHOrO COOBITHS Ha SI3bIKE TEOPUU
MHOKECTB

IPUMEHATH (POPMYIIBI UMCIIA IEPECTAHOBOK C MTOBTOPEHHUSIMHU, YHCIIa pa3MeIleHui, yucia
COYETaHUH I penieHnss KOMOMHATOPHBIX 33124

BBINOJIHATH BHEKJIACCHBIE NMPOEKTHBIE paboThI, COOMpaTh MHPOPMALIUIO B CIIPAaBOYHHKAX,

SHOUKIONCAUAX, KOHTPOJIUPYEMBIX HWHTCPHET —HWCTOYHUKAX, IIPCACTABIATH I/IH(l)OpMaHI/IIO

HCIIOJIB3YA UMCIOIHUECA TEXHUYECCKUE CPEACTBA



3. COAEP)KAHME YYEBHOI'O IIPEJMETA

Kunacce Tema (pa3aed) Ipoao/LKUTEIbHOCTH
HU3y4eHust
[TocTpoeHnre MaTeMaTUUECKON TEOPUU 3
4
BBeznenue B Teopuio 1€IMMOCTH
154
3aKOHbI paBHOCWIBHBIX ITPE00pa3oBaHuit 24
o 4
anredpandeckux BbIPaKEHUN
BBeznenue B TEOpUIO MHOTOWICHOB
104
@opMyIIbl COKPAILIECHHOTO YMHOXEHUS 12
q
Pa3noxenne MHOTOWIEHa Ha MHOXKHUTEIH
7 knace 14 4
Beenenue B Teoputo GyHKIUH
134
BBeznenue B TeOpHIO JINHEWHBIX YPAaBHEHUN U 16
q
HEpaBEHCTB
BBenenue B ctaTucTuk
Y 154
[ToBTOpEHUE
P 44
Hroro: 136 yacos
HcKycecTBO MaTeMaTHYECKUX PacCyKICHUN
8 kiacce 4q
CrnosxHble peAIoKEHUs .
CucreMbl TUHENHBIX YPaBHEHHUN 114
CucreMpl 1 COBOKYITHOCTH JTMHEUHBIX HEPABEHCTB 5
q
[TpencraBieHne 0 HEKOTOPBIX HETMHEWHBIX
npoueccax Su
KBazpaTHblii KOpEHb
94
KBagparusle ypaBHeHUS
184
KBanparuunas ¢pyHKImMSA 4
y
KBazpaTHble HEpaBEHCTBA 6
4
PannonaneHble ypaBHEHUS 15
4

PanmonaneHble HEpaBeHCTBA

9




OneMeHThl KOMOMHATOPUKU

44q

DNEMEHTBI CTATUCTUKU U TEOPUH BEPOSITHOCTEH.
IToBTOpeHue

84

Hroro: 102 yaca

Teopust MHOXKECTB

8u

DneMeHTbl KOMOMHATOPUKH U TEOPUU 17
. q

BEpPOSITHOCTEMN
CgoiicTBa pyHKITUN

8u

Hccnenoanne GpyHKINN U TOCTpOEHUE TPaPUKOB 8
q
[I0CJIEZI0BATENbHOCTH M UX OOIIHE CBOICTBA 3y

Apudmernueckast mporpeccus 8
q

I'eomerpuueckas nporpeccus 9
q

Pa3Butre noHsATUSA KOpHS 8
q

9 knacc =

Pemenue nmpoctednx uppauroHaibHbIX 8

o q
YPAaBHEHUI 1 HEPABEHCTB

Pacmmpenune noHATHS CTENEHU -
y

Pemenue ypaBHEeHNI 1 HEPABEHCTB BBICIIMX 12
o q

cTeneHen

CHUCTEMBI HEJIMHENHBIX ypaBHEHUI 8
q

[TpubnuxeHHoe penieHre ypaBHeHUN 6
q

HTorosoe noBropenue Kypca aredps! 7-9 kiaccoB




Conep:kaHue IMCHUILIMHBI U Y4e0OHO-TeMAaTHYECKU MJIAH
Auredpa
Z Knacc
1. ITocTpoenne MaTeMaTH4YeCKOH TeOpPUH
Pemienne TEKCTOBBIX 3ajau alnreOpandecKuM CIocoOOM, OmpeaesieHUue, aKCUOMBI U TEOPEMBI,
JI0KAa3aTeNbCTBO, JTOKA3aTENbCTBO OT MPOTHUBHOIO, 3JIEMEHTHI JIOTUKH, TIOHATHE O CIIEJOBAHUU,
ymoTpeOJIeHHe JIOTHYECKUX CBSI30K  «ECIH...TO...», WUTFOCTPAllds OTHOIICHUH MEeXIy
MHOECTBaMU € IOMOILBIO Axarpamm Jiliiepa-Benna
OcHognbvle yenu.
1) chopmupoBath mpeacTaBieHne 00 aKCMOMaTUYECKOM METOJE IMOCTPOSHUSI MaTeMaTHYecKOi
TEOpPUH, O TOHSATHUSAX: aKCHUOMa, INEPBOHAYAIBHOE IMOHSATHE, TEOpeMa, OMpeNeICHUE, PO U
BUJIOBBIC TPHU3HAKU ONPEENIAEMOr0 MOHATHS; CPOPMUPOBATH IpPEICTaBICHHE OO0 OCHOBHBIX
TpeOOBAHUSAX K CUCTEME aKCUOM;
2) NOBTOPUTH MOHSATUE OMPEICICHHUS,
3) MOBTOPUTH 3aJaYu Ha JPOOH; MOPSIOK JCUCTBUN B BBIPAKEHUSX; 3alMCh BHICKA3bIBAaHUH C
MOMOIIIbIO0 KBAHTOPOB; OHATHUS MHOXKECTBA U TIOJJMHOXKECTBA; METObI JOKAa3aTeIbCTBA
001X BBICKA3bIBAaHUI M BHICKA3BIBAHUM O CYIIIECTBOBAHUH;
4) TpeHHpPOBATh YMEHUE BBIMIOJIHATD JEUCTBUSI ¢ OOBIKHOBEHHBIMU U IECATUYHBIMU JAPOOSIMU,
OTPHULIATEIILHBIMU YHCJIAMH; YMEHHE peIaTh YPABHEHUS U HEPABEHCTBA; PEIIATh 3aa4u
C TIOMOIIIBIO YPaBHEHMI; peliaTh TPU TUIA 33/1a4 Ha IPOOH; YMEHHUE ONpeNesaTh PO U BUOBOE
OTJINYKE OIPEICISIEMBIX TOHSITHI; ONPEAENATh BUJl BBICKA3bIBAHMS, CTPOUTH HUX OTpHUIIAHUE,
JIOKa3bIBaTh U ONIPOBEPraTh BbICKA3bIBAaHMS OOIIET0 BUJA M BHICKA3bIBAHUS O CYIIECTBOBAHUU.
B nanHOM mnyHKTE ywamigecss 3HAKOMSTCS C aKCHOMATHMYECKHM METOJIOM TOCTPOCHUS
MaTeMaTH4ecKoil Teopun. PaccMoTpeHue BOIpoCcoB, CBSI3aHHBIX C IIOCTPOSCHUEM
MaTeMaTU4YeCKOU Teopur POPMHUPYET Yy yUalIUXCsl IEIOCTHOE IPEICTaBICHUE O MUPE,
peanu3ys oauH u3 BaxkHeimux npuHuunoB JAC/AM «lllkomna 2000...».
B kypce maremaruku 5—6 KJlaccoB Belach CHUCTEMaTHYecKass paboTa HajJ TMOHATHEM
ompezeneHuss U ymeHueM ero QopmynupoBath. B 7 kiacce sTa paboTa MpOIOIDKAETCS:
y4YaImuecs y4arcsi BBIJCIATh B ONPEICICHUH POJI U BUOBOE OTJIMYME, YTO CIIOCOOCTBYET Ooiiee
rPaMOTHOMY (OPMYITUPOBAHUIO OMpPENeTIeHHs] ydaluMucss B AanbHeieM. COOTHOIIEHHE
MEXy POJOBBIM TOHSATHEM U OMNPEACNIIEMBbIM C €ro MOMOIILI0 MOHATHEM H300paXkaeTcs ¢
MOMOIIbIO JuarpaMMbl Oiiepa-Benna. Ha 3Toil nuarpamme oTpakaercs, 4TO ONpenessieMoe
MOHSITUE  SIBIIETCS TOJMHOXECTBOM CBOETO POJIOBOTO TMOHSATHSA. YMEHHE TPaMOTHO
dbopMynTUpOBaTh OMpEENeHUs MIPUTOAUTCS YYAIIUMCSI HE TOJIBKO Ha ypOKaxX MaTeMaTHKU. JTO
YMEHUE SIBIISICTCS METANPEIMETHBIM.
2. BBeleHHE B TEOPHIO 1€JIMMOCTH
Jenutenu m KpaTHbIE, CBOMCTBA JIETUMOCTH, MPOCTHIE U COCTABHBIC UWCIA, €IUHCTBEHHOCTH
pPa3NoKEeHUs] HATYypaJbHOTO YHUCJIa HAa MHOXXHUTENH, JEJEHHE C OCTaTKoM, anroput™ EBkimaa,
JIOKa3aTeIbCTBO CBOMCTB JEIMMOCTH, pa30MeHNE MHOXKECTBA HATYPATbHBIX YHCEI Ha KJIACCHI 1O
OCTaTKaM OT JIeJICHUs
Ocnosnble yenu
1) yTOUHUTB NIPEACTABICHUS O JIEJIEHUU C OCTaTKOM Ha MHOKECTBE HaTypabHbIX
yucen; chopMHUPOBATH MPEACTABICHHS O CYIIECTBOBAHUY U €AMHCTBEHHOCTH JICTICHUS
C OCTaTKOM JIJIs1 TI0OOTO HATYPaTbHOTO YUCIA;
2) yrouHuTb noHsATus oomero nenutens 1 HOJI, moctpouts anroputm EBkinaa Ha-
xoxxaenust HOJI aByx uucen u chopMUpOBaTh YMEHHE €T0 IPUMEHSITH;
3) chopmupoBaTh NMpeCTaBICHNE O MPUHIIMIIAX PA3BUTHS MAaTEMATHIECKON TEOPHUH;
4) MOCTPOUTH OMNpPEACNICHUs NETUMOCTH U JIEJIEHUS C OCTaTKOM Ha MHOXXECTBE ILIEJIBIX UYUCEN;
MOCTPOUTH AJTOPUTM JENEHUS C OCTaTKOM Ha MHOXXECTBE LIEJBbIX Yucel U CPOpMUPOBATH
YMEHUE €ro MPUMEHSTD;
5) chopmupoBaTh NMpeaCTaBICHUE O PAIMOHATBHBIX YHCIIaX KaK O OECKOHEYHBIX
MEPUOANYECKUX JICCATUYHBIX IPOOSX;



6) chopMupOBaTH YMEHHE TIEPEBOIUTH OECKOHEUHYIO IEPUOANUECKYIO AECITHUHYIO

JIpoOb B OOBIKHOBEHHYIO;

7) chopmupoBaTh mpeAcTaBiIeHHEe 00 anreOpe, PaBHOCWIBHBIX BBIPOKEHHSIX M IPaBUIIAX
PaBHOCUJIBHBIX IPe0Opa30BaHUM U YMEHHE UX PUMEHSTh.

3.3aK0HbI pABHOCHJIbHBIX NPeo0pa3oBaHuii ajredpandecKnxX BbIpazkeHHi

npeoOpazoBaHrue OYKBEHHBIX BBIPDAKEHHUH Ha OCHOBE CBOWCTB apU(PMETHUECKUX JEUCTBUU.
PaBeHCTBO OyKBEHHBIX BBIPAXKEHUH, TOKIECTBO.

OcnosHnas yenw

1) YTOouHUTH paBuIa PaCKPHITUSI CKOOOK B anredpandecKux cymmax, ChpOpMUPOBAThH YMEHUE
peoOpa3oBbIBaTh alireOpandeckre CyMMbl, COJIepIKalllie BHYTPEHHHUE CKOOKU;

2) NOBTOPUTH IOHATHE MPOTHUBOIIOJIOKHOI'O YKCIa; IPUEMB] PAllMOHAIBHBIX BHIYMCIECHU,
CBOICTBa JIEIEHUS LENbIX YUCEN C OCTATKOM; CIIOCOOBI pelIeHUs 3a/1a4 Ha MPOLICHTHI;

3) TpeHUpOBaTh BBIYMCIUTEIIBHBIE HABBIKM, YMEHHME YIpOIATh M HAXOAUTh 3HAYCHUE
OYKBEHHOT'O BBIPQXEHUS; pellaTh YpaBHEHUS, PEIIAaTh 33/]a4d Ha CMECH U CIUIABBI.

B nanHOM IyHKTE 0OOCHOBBIBAIOTCS MPaBUiIa PACKPBITHS CKOOOK, KOTOPBIE yua-

niMecs yke JaBHO UCHOJNB3YIOT. B mecToM kiacce 3Tu mpaBuia GopMyIupOBaINCh, UCXOIS U3
[IpaBWJia BBIYMTAHUSI CYMMBbI U3 YHMCJIa M NMpUOaBICHUS CyMMbl K yuciy. Tenepb 3TU IpaBuia
JIOKa3bIBalOTCS 00Jiee CTPOro: Ha OCHOBAHUHU COYETATENBHOIO, PACIPEISIUTEILHOTO 3aKOHOB, a
TaK)Ke OINPE/IEICHUS BBIYUTAHUS, KaK CII0)KEHHUS C TIPOTHUBOIIOIOKHBIM YHCIIOM.

4. BBeeHne B TeOpHI0 MHOTO4IEHOB

OcHosnas yenw

1)yTOYHUTH MOHATHE CTENCHU PAI[HOHAIBHOTO YKCIIA, TIEPBOM CTEMEHU PAIlMOHATBHOTO YHCIIA;
c(hopMHpOBAaTh MTOHATHE HYJIEBOM CTENIEHU PAllMOHAIBHOIO YHCIIA;

2) chopmupoBaTh yMEHHE MPUMEHSTh CBOWCTBA CTEMEHEW sl MpeoOpa3oBaHuUs BBIPAXKEHUHN U
palMOHANIN3ALNN BEIYMCIIEHU;

3) chopMupoBaTh MOHITHUS OJHOUICHA M MHOTOWJIEHA, UX CTAHJIAPTHOTO BU/IA, U CTEIICHU;
4)chopMHUpOBaTH YMEHHUE BHITIOJIHATH apu(PMETHUECKUE ACHUCTBUS C OJTHOWICHAMH, CKJIa/IbIBATh
Y BBIYMTATh MHOTOWIEHBI; YMHOXATh OJIHOWIEH Ha MHOT'OUJIEH.

5) cdopmupoBaTh TOHATHS MHOIOWIEHA, CTaHAAPTHOTO BUJAa MHOTOYIEHA, CTENEHU
MHOT'OYJIEHa, CTapIlIero ¥ CBOOOIHOrO WieHa MHOTOUJIECHA,;

6) chopMupoBaTh HaBBIK HAaXOXKJEHUS 3HAYEHHS] MHOTOUYJIEHA IPU HU3BECTHBIX 3HAYEHUSX
MEPEMEHHBIX;

7) yCTaHOBUTbH AJITOPUTM 3alMCH MHOTOYJIEHA B CTAaHAAPTHOM BHJIE;

4) TOBTOPUTH 3alKCh BBICKA3BIBAHUW C TOMOIIBI0 KBAaHTOPOB, IOCTPOEHUE OTPUIIAHUN
BBICKa3bIBaHUI; CIOCOOBI CpaBHEHUS BBIPAXKEHU, COJIEpKaINX JpoOH;

5) TpeHHMpOBaTh YMEHHE OCYLIECTBIATH PAaBHOCWIBHBIE MPEOOpa3oOBaHUsl BBIPAKEHUH,
IPOBOAMTH BBIYMCIEHUS pALMOHAIBHO; pellaThb YPAaBHEHMs; pellaTh 3aJadyd Ha 4YacTu;
WCIIOJIb30BaTh CBOMCTBA CTENEHEH M JEIMMOCTH MPU PELIEHUHU 3a/1ay; HAXOAMUTH JIOTUYECKUE
OIIMOKHU B PACCYKICHUSIX

B nauane 7 kiacca y yqanmxcs chopMHpPOBAHO MOHSITHE CTENEHH HATYpPATbHOTO

YHClla ¢ HaTypaJbHBIM IOKa3aTelleM, OHM YMEIOT HAXOAWUTh B MPOCTEUIINX Cilydasx 3HAYCHUS
CTENEHElW C HaTypajJbHBIM IOKA3aTEJIeM W BBINOJHATH JACUCTBUS B MPOCTEUIINX YHCIOBBIX
BBIpQXEHUX, COEpKAIIUX CTeNeHU. B msaToM kitacce OBLJIO BBEACHO OMNpE/eNIeHHuEe CTENEHH C
HaTypaJbHbIM TOKa3aTelleM Ha MHOXECTBE HATypalibHbIX uMcesl. OJHAKO ydaluecs HUMEIOT
NPEJICTABICHUE U O CTENEHU PalOHAJIbHOIO YHCIa, IOTOMY YTO MO Mepe MX 3HAKOMCTBA C
YHUCJIAMH B Kypce 5—O6 KIIacCOB yyaluMcs MpeAiaraiuch NpoCTEeNIne 3a/JaHus Ha BO3BEACHUE
B CTENEHb OOBIKHOBEHHBIX U JECATUYHBIX APOOEH, OTpULlaTeIbHbIX Ynced. JTa paboTa Benach ¢
1enbio  (popMHpOBaHHUS TEPBUYHOTO OMNBITA Yy YYalUXCS, €€ MOXKHO pAacleHHBAaThb M Kak
orepexaroniee o0ydeHue st Oosiee MOATOTOBICHHON YacTu ydamuxcsa. Bmecre ¢ Tem 3HaHUE
MOHSTHUSL CTENIEHU U YMEHHE €r0 MPUMEHITh Ha MHOKECTBE PAllMOHAIbHBIX YHUCEIN HE SIBIISUIUCH
00s3aTeNnbHBIMU pe3yJbTaTaMu OOy4YeHHUs [UIsl Bcex ywammxcsa. B ceapmoM kiacce 3amauu
(GOpMUPOBAHUS Y BCEX YYALTUXCS TIOHATHS CTEIICHU PAIIHOHAIBHOTO YUCIA, YMEHUS TPUMCHSITh



CBOWCTBA CTENEHEeW i NpeoOpa3oBaHUS BBIPAKCHUW U PAMOHAIM3ALUN BBIYUCICHUN
CTaHOBSITCS 00s13aTEIbHBIMH.

[Ipu orpa®oTKe MOHATHS CTENEHW ydYalluecs YTOYHSIOT MOHATHE OCHOBAaHUS M IIOKa3aTells
CTENEHW M Yy4aTcsl yKa3blBaTb UX B CTENEHU. B JMaHHOM IyHKTE ydaliuecsi JOKa3bIBAOT
IIPOCTEHIIINE CBOMCTBA CTEIICHEH, CBSI3aHHBIE CO 3HAKOM CTEIICHHU.

IIpy wu3ydyeHMM TIyHKTa BBOJSTCSA OIPEACICHHUE CYMMbl MHOIOYJIEHOB, OIPEIEIICHHUE
MHOI'OWIECHA, IPOTHUBOIIOJIOKHOIO  HMCXOJHOMY MHOTOWICHY, OIpPEACIICHUE Pa3HOCTH
MHOT'OWICHOB. B TaHHOM IyHKTE ydallMecsl y4arcsl CKJIaApIBaTh U BBIYMTATh MHOTOWIEHBI. [Ipu
TOM OHM 3HAKOMSTCS C QJITOPUTMOM IIOYJIEHHOI'O CJIOXEHHS (BBIYMTAHHSA) MHOTOUYIEHOB U
MOTYT BBINOJHATH CJIOXEHHE (BBIUUTAHUE) «B CTOJOMK». UTOOBI MOATOTOBUTH YYaIIUXCS K
YCBOCHHIO CIIO)KEHUS W BBIYUTAHHS MHOTOWICHOB B CTOJIOMK CJEIyeT MOBTOPHUTH C HHUMHU
CJIOKEHHE U BbIUMTAHUE MHOTO3HAYHBIX uncen B cTosOuK. [1pu sTom

BHHUMaHUE y4allluxcsi oOpalaercss Ha TO, 10 KaKOMY IPHUHLHMIY OHM pacrnojararT 4yucia —
«paspsg nmox pazpsaaom». s «OTKPBITHS» crocoba cloKeHUs (BBIYMTAHKS) MHOTOYJICHOB «B
CTOJIOMK» CEMUKIIACCHUKAM HY)KHO OyJeT Joraaarbes, 4YTO pacrnojaraTtb Ipyr IOJ APYyrom
Tenepb ciaeayeT He HUupbl COOTBETCTBYIOIIUX Pa3psIoB, a HOJ0OHbIE claraeMele.

5. ®opmyJibl COKPALIEHHOI'0 YMHOKEHH S

DOopMyIIbl COKPAIIEHHOTO YMHOXKEHUS, KBaJIpaT CYMMBI U KBa/IpaT pasHOCTH, (opmyna
Pa3HOCTH KBAJpaTOB, IPEOOPa30BAHKE LEJIOT0 BBIPAXKEHUSI B MHOTOWIEH, KyO CYyMMBI U
Pa3HOCTH, CyMMa U Pa3HOCTh KyOOB, TpeyronbHUK [lackans

OcHogHuvle yenu-

1) ymeHue npeacTaBisaTh KBaJpaT CyMMBbl U Pa3HOCTH B BUJ€ MHOI'OWIEHA; Pa3HOCTb KBAJpaTOB,
CyMMY M Pa3HOCTh KyOOB B BHJI€ MPOU3BENCHUS U HA00OPOT; MPEeoOpPa3OBbIBATh MPOU3BEICHHUS
MHOT'OYJICHOB OIIPEIEICHHOIO0 BHUJAA B Pa3HOCTb KBAaJApaToOB, CYMMY U Pa3HOCTh KYyOOB C
MOMOIIBIO COOTBETCTBYIONIUX (POPMYI COKPAILIEHHOTO YMHOXKEHUS;

2) yMeHHe NpeACTaBIATh Ky0 CyMMBI U Pa3HOCTH B BHJE€ MHOIOWIEHAa CTaHJApPTHOrO BUIA U
Hao0OpOT; MPeoOpa30BbIBATE MHOTOWIEH ONPENENIEHHOIO BHIa B KyO CyMMbl MJIM Pa3HOCTH C
MOMOIIBIO COOTBETCTBYIOLIEH (POPMYJIIBI COKPAIIEHHOTO YMHOKEHUS;

3)ymenue TNpUMEHATh (GOPMYJIbl  COKPAIIEHHOTO  YMHOXKEHHUS Il anreOpandecKux
npeoOpa3oBaHuil, CBA3aHHBIX C YMHOKEHUEM, U JUIsl pallMOHATU3AI[MH BEIYUCIICHUIH;

4) ymMeHue packiiaaplBaTh MHOTOWIEHbl HA MHOXHTENIU CIEAYIOUIUMHI CIIOCO0aMU: BBIHECEHUEM
32 CKOOKHM O0ILero MHOXMTENS, CIOCOOOM TPYNIHMPOBKH, C MOMOIIBIO (POPMYIT COKpAIIEHHOTO
YMHOXEHHUS;

5) yMeHHMe TpPHUMEHATh TNPU PA3IOKEHHUM MHOTOWIEHOB Ha MHOXHUTEIH pa3inyHble
BCIIOMOT'AaTEJIbHBIE TIPUEMBI, TAaKME€ KaK, IIEPECTAaHOBKA CJIAaraeMbIX; IIPEICTABICHHE YiIEHA
MHOTOYJIeHa B BUJE CYMMBI WJIM Pa3HOCTHU MOJIOOHBIX €My YJICHOB, MPUOaBICHUE M BHIYUTAHHE
OJIHOTO M TOTO € CJIaraéMoro, BbIIEJICHNE MTOJIHOTO KBapara;

6) yMeHHe NPUMEHSATh pPa3IoKEHHE Ha MHOXUTENIW i anredpanyeckux Mpeodpa3oBaHUH,
pElIeHUI YPaBHEHHUI U palliOHAIN3allN BBIYMCIICHHI.

7) hbopMupoBaTh CHOCOOHOCTH CTPOUTH (POPMYJIBI HA IPUMEPE MOCTPOEHUS (HOPMYIIBI pa3HOCTH
KBaJIpaToB;

8 TpeHUpoBaTb YMEHHE HCIOJIb30BaTh (OPMYNy COKpAIIEHHOIO YMHOXEHHsS (Pa3HOCTb
KBaJIpaToOB) IPU BHITIOJHEHUH Pa3HbIX 33JJaHUl;

9) MOBTOPHUTH: YIPOIIEHWE M HaXOXJICHHE OYKBEHHBIX BBIPRXEHHUH, pElIeHHE YypaBHEHUH,
MOCTPOCHHE MaTEMaTUYECKUX MOJieNiel U paboTy ¢ HUMHU.

B nanHOM myHKTE yuariuecs: 3HAaKOMSTCS € MEPBBIMHU U3 (OPMYII COKPAILIEHHOT'O YMHOXEHHUS —
dbopmyIioif KBagpaTa CyMMbI U (hOPMYJION KBagpaTa pa3HOCTH.

JUist OTKpBITUS TaHHBIX (HOPMYI ydaluMcs MpeJiaraeTcsi BhISBUTh 3aKOHOMEPHOCTH, KOTOpbIE
CYILECTBYIOT MPU BO3BEACHUU B KBAAPAT JBYUJICHA.

YroObl MOArOTOBUTH YYAIIMXCS K OTKPBITUIO CIENYeT AaKTYaIW3MpOBAaTh C HUMH IPaBUIIO
YMHOKEHHMSI MHOTOYJICHOB M MOHSATHE cTerneHH. CpencTBOM OTKPBITUS MOXKET IMOCIYKHUTh U
reoMeTpuyuecKasi MoJeNlb KBajpara, npeuioskeHHas B yueOHuke [y GopMupoBaHus yMEHHS



OpUMEHATh (OpMYyNbl Ky0a CyMMbI M Pa3HOCTH B y4eOHHKE IpeyiaraeTcsi LeNblil IepedyeHb
3aJJaHUl, KOTOpbIE IPENNoJaraloT J0Ka3aTelbCTBO TOXKIECTB, HAXOXKICHHE 3HAa4eHUH
BBIPQ)KEHUI, COCTaBJIEHUE M DEUICHWE YpPaBHEHUH. YUWTellb BBIOMpPACT W3 HUX TE€ 3aJaHUs,
KOTOPbIE CUMTAET 11€71€CO00PA3HBIM BBIIOJIHUTH CO CBOUMH YUEHUKAMH.

[Tocne 3HakomMcTBa ¢ (opmynamu Kyba CyMMBI U Ky0a pa3sHOCTH CIEAYeT C YYaluluMHCS
0000IIUTE TO, YTO TEIEPh UM H3BECTHO KAK BO3BOJUTH JBYWIEH BO 2-10 U 3-}0 CTENEHU U
COOOLINTD, YTO CYHIECTBYIOT (POPMYJIbI, TIO3BOJISIOMINE BO3BOJUTH ABYWICH B 00Jiee BBHICOKYIO
CTETIEHb.

6. PaznoxeHue MHOro4/1eHa HA MHOKUTEIN

Ocnoshble yenu-

1) ¢opmupoBaTh CHOCOOHOCTH CTPOUTH ONPEACICHHS MOHATUH HA TPUMEpPE OIpEaeIICHUS
HOHATUS «Pa3JI0KEHHE MHOIOWIEHA Ha MHOXKHUTEIIN»;

2) TPEHUPOBATh YMEHUE UCIIOJIb30BAThH IOCTPOCHHOE ONPEICIICHUE ISl PEIICHNUS 3a/1a4;

3) MOBTOPHUTH: CHOCOOBI BBIMOJHEHUS JEHCTBUH C HMMEHOBAHHBIMU YHUCIIAMH, COKpAIleHUE
Ipo0eii, pereHnue TeKCTOBBIX 3a/1a4.

4) dopmMHpOBaTh CIIOCOOHOCTh CTPOUTH CHOCOOBI PA3JI0’KEHUsI MHOTOWIEHOB HA MHOXKUTENN Ha
npumMepe crnoco0a rpynnupoBKY;

5) TpeHupoBaTh YMEHUE UCIOIb30BATH IOCTPOCHHBIH CIIOCO0 /s Pa3/IOKEHUsI MHOTOUJICHOB Ha
MHOKUTEIH;

6) MOBTOPUTH: CIIOCOO CPABHEHUS UYUCIIOBBIX BBIPAKEHHH, COJEpXKALIUX CTENEHU; pelIeHue
TEKCTOBBIX 3aJ1auy.

7) GopMupoBaTh YMEHHE MPUMEHATH IPU PA3JI0KEHUN MHOTOYJICHOB Ha MHOXHUTEIH (HOPMYIIbI
COKPAILLEHHOTO YMHOXKCHUS,;

8) opMupoBaTh yMEHHE INPUMEHSITh HECKOJIBKO CIIOCOOOB JUIsl PA3JIOKEHUs] MHOTOWIEHOB Ha
MHOKUTEIH;

B naHHOM myHKTe ydamiuecs y4arcsi BHIHOCUTh OOIIMH MHOXKHUTENb 32 CKOOKH, OHU YK€ UMEIOT
ONBIT MPOCTEHIIMX MpeoOpa3oBaHUil Takoro poja. Tak, Uisi NMEPBHYHOTO (GOPMHUPOBAHUS
YMEHUS MPUBOJIUTH MOJ00HBIE CllaraeMble ydyalluecsl BBIHOCHIIM OOIIMNA MHOXKUTENb 32 CKOOKU
Ha OCHOBAaHUHM pACIpPENEIUTEILHOIO 3aKOHa YMHOXKEHHUSA. B JaHHOM NyHKTE y YydJallluxcs
(dopmupyeTcsl TIOHATHE PA3TIOKEHUSs MHOrOWIeHa Ha MHOXUTenu. HyXHO OTMETHTbh, 4TO MOJ
pa3joK€HUEM Ha MHOXXHUTEIM IOHHMMAETCsl pa3joXKeHHWe Ha OYKBEHHble MHOXWUTEIH. Tak,
BBIHECEHHE 3a CKOOKM 4YHMCIOBOTO MHOXXHTENIS HE SBIISETCS ONepanueid pas3sioKeHHs Ha
MHOKUTENIM y4allluecs ydarcs HNPUMEHATh ellle OAMH CIOCO0 pas3lioKEHUs HAa MHOXKHUTENIN —
Croco0 TpyNIUPOBKH.

7. BBenenue B Teopuio GyHKuMi

3aBUCUMOCTH MEXYy BeIMYMHAMH, MPEJCTAaBICHUE 3aBUCUMOCTEH QopMmylaMu, MOHSATHE
GyHKIMH, 00J1aCTh ONPEENICHUs], MHOKECTBO 3HAUEHUH, (PYHKIIMH, CIOCOOBI 3a/1aHusl QYHKIIUHY,
rpaduk QyHKIMH, TpsMasi TPONOPLUOHATBHOCTD €€ TpaduK U CBOMCTBA, NTUHEHHAs QyHKIM, ee
rpadguk, 4YTeHHEe M TOCTpOeHUE TIpadUKOB, YIIOBOM KOIPOUIMEHT NPSIMON YCIIOBUE
NapajyIeIbHOCT  MPSMBIX, TNPUMEPHl TpagUKOB 3aBUCHUMOCTEH, OTPAXKAIOUIMX pealIbHbIE
MPOLIECCHI.

OcHoegHvle yenu-

1) copmupoBaTh MOHATHUS «DYHKIUS», «OOJACTh OMPEIENICHUs», «00JacCTh 3HAUYEHUS»,
«JIMHEWHas QYHKIUN»;

2) yTOYHUTD MOHSITHE MPSIMON MPOMOPLUOHATIEHOCTH;

3) chopmupoBaTh yMEHUE 33JaBaTh (PYHKIUU Pa3HBIMH CIIOCOOAMHU, CTPOUTh U YUTATh IpaduKu
psIMON TPONOPIMOHATIBHOCTHU U JINHEHHOW QYHKIIUY;

4) chopMupoBaTh MOHATHE «KYCOUHO-TMHEWHAs (YHKIMS» M yMEHHE CTPOUTh €€ TIpaduk.
OcoOeHHOCThIO U3yueHUs TeMbl «JIuHeitHas QyHKIMS U ee rpaduk» ABISETCS TO, UYTO HApAIy CO
CHoco0OM MOCTPOEHUs rpaduka JTUHEHHOM (QYHKIMHU MO ABYM TOYKaM ydalluecs 3HAKOMSTCS U
CO crmocoboM mocTtpoeHust rpaduka nuHeHHON QyHKIMH Y = KX + b myrem caBura rpaduka



y = kX. DTOT cmoco® maer BO3MOXKHOCTh BBIBECTH IPABUWIIO OIPEICICHUS B3aUMHOTO
pacmnoyiokeHus TpauKOB TMHEHHBIX QYHKIHI 0€3 BHIMTOJTHEHUS YEPTEIKEH.

VYyamuecs: y)ke UMEIOT ONBIT paboThl C TaKUMHU (PYHKUIUSAMHU B 3TOM ke MyHKTE C y4alIuMHUCS
YTOYHSIETCSI TOHATHE YHCIOBOTO MPOMEXKYTKa (OTKPBITHIA Jyd, 3aMKHYTBIA JIyd, WHTEpBal,
MOJNIYUHTEPBAI, OTpe30K). C HUMH COCTaBIsSeTCS TaOlMIa 1O KaxJAOMy THITY YHCIOBOTO
MPOMEXKYTKA, €ro OOO3HAYEHHI0 M €ro TIeOMETPUYECKOMY IMPEJICTABICHUI0 C IOMOIIbIO
YUCJIOBOM NIPsIMOM. HOBBIM JUIs1 CEMUKIIACCHUKOB

B OTOW Tabnuue SBJSETCS JUIIbL Ha3BaHHUE IMPOMEKYTKOB M uX oOo3Hadyenue. I[locne
cucTeMaTH3anud WHQPOPMAMM O YHCIOBBIX MPOMEKYTKAX ydalluecss 3HAKOMATCA C
ornpezieNieHueM KyCOYHO-TUHEHHONW (DYHKUIMU U COCTaBISIOT aJTOPUTM IOCTPOEHUS KYyCOYHO-
JMHEWHOW (QYHKIHU.

8. BeeeHue TeopuIo JMHEHHbIX YPABHEHNH U HEPABEHCTB

VYpaBHeHUe, ypaBHEHHE C OJHHM HEU3BECTHBIM, KOpPEHb YpPaBHEHHUS, CBOWCTBA YHCIIOBBIX
PaBEHCTB, pPaBHOCWIBHOCTb YpaBHEHUH, JIMHEHHOE ypaBHEHHUE, pEIICHHE YypaBHEHUH,
CBOJISIIIIMXCSI K JIMHEHHBIM, JIMHEHHOE ypaBHEHUE C IBYMS HEM3BECTHBIMHU, PEIICHHUS yPaBHEHUH
B IIEJIBIX YHCIIaX, HEPABEHCTBO. PaBHOCUILHOCTh HEPABEHCTB, JIMHEHHbBIE HEPABEHCTBA C OJHUM
HEH3BECTHBIM

Ocnosnble yenu-

1) yTOUHUTH TOHSTHE YpaBHEHUs, YTO 3HAYUT PEIINTh YPAaBHEHUE, TIOHSATHE KOPHS YPaBHEHUS U
chopMUpOBaTh TMOHSATUS PABHOCWIBHBIX YPaBHEHMM M PaBHOCHIBHBIX MPeoOpazoBaHUi
YPaBHEHU;

2) cdopMupoBaTh MOHATHE JTUHEHHOTO YpaBHEHHS C OAHUM HEM3BECTHBIM M YMEHHE pellaTh
ero;

3) chopmMupoBaTh yMEHHE pelIaTh YpaBHEHUE C MOAYJIEM, C HECKOJIBKUMH MOJIYJISIMU;

4) chopMupoBaTh MOHITHE JIMHEHHOTO HEPABEHCTBA C OJHUM HEU3BECTHBIM M YMEHHE pelIaTh
ero;

Ve B IIECTOM KJIacce Y4YallMecs ITOJYYWIM ONBIT PEIICHHs NPOCTEHIINX YpPaBHEHUH C
moayieMm. [Ipu pemeHnH ypaBHEHH OHM HCIIONB30BAIM KaK T€OMETPUUECKUN CMBICI MOMYJI,
Tak M anreOpamveckuil. I ecnmu B 1miecToM Kiacce ISl pelIeHUs MPOCTEHIIMX ypaBHEHUN
ylo0Hee ObIJIO MCIOJIb30BaTh MOHIATHE «PACCTOSHUE OT Hadaja OTCYEeTa», TO TeNephb ydalluecs
OyIyT OJIb30BAThCS Pa3BETBICHHON (POPMOI1 OIpeIeIeHUsI MOAYIISL.

3HAaKOMSCh C KYCOYHO-TUHEHHBIMU (YHKIMSIMH CEMUKIACCHUKHM DPAacCMaTpUBAIU pa3IHuHbIE
YHCIIOBBIE TPOMEXYTKH, WX Ha3BaHUs, O0O3HAYECHUS W TEOMETPHUYECKOE IPE/CTaBICHHE Ha
4quCcI0BOM mpsiMoil. [osToMy npu M3y4eHMH JaHHOTO MYHKTA OHU TOJIBKO MOBTOPSIOT TakHe U3
YHCIIOBBIX TPOMEXKYTKOB, KaK OTKDPBITBIA M 3aMKHYTBIH JIydd, a TaKXKe 3HAKOMATCS C
OPOMEXYTKOM BHAA (— ; + ). Yyammecss 3HaKOMSATCS C OIpPENEICHUEM PaBHOCUIIBHBIX
HEPaBEHCTB, PABHOCWJIBHBIX IPEOOpa30BaHMN HEPABEHCTB, 3HAKOMATCS C TpaBUIAMHA
PaBHOCHJIBHBIX MPEOOpa3oBaHU HEPAaBEHCTB. yYaIlHecs 3HAKOMSTCS C TMOHATHEM JMHEHHOTro
HEPAaBEHCTBA C OJHHM HEU3BECTHBIM. DTO OMpENEICHHE PEKOMEHIYeTcs CPOpMYIUPOBATH C
y4yallMMUCS Ha JTamne akTyaiau3anuu. [Ipy u3ydeHun JaHHOTO MYHKTA CEMHKIACCHUKHU CTPOST
QITOPUTM PEIICHUS JIMHEHHOTO HEPABEHCTBA C OJTHUM HEU3BECTHBIM

9. BBegeHnne B CTaTHCTHKY

OmnwucarenpHas CTaTUCTHKA, lIpeacTaBieHWe MaHHBIX B BHJE TaOIUIl, TUarpaMM, rpadukos,
CTaTUCTHUYECKUE XapaKTepUCTUKH Habopa HaHHBIX% cpenHee apupMeTHYecKoe, MeauaHa
HauOoJbIlIee M HAMMEHbLIee 3HaUeHUe, pa3Max

Ocnognvie yenu:

1)IpOBOIUTH HECIIOKHBIE JOKA3aTENbCTBA, MOJIy4aTh MPOCTEHIINE CIEICTBUS U3 U3BECTHBIX MU

paHee TOJYYEHHBIX YTBEPXKACHUN, OICHUBATh JIOTHUYECKYIO MPABUIBHOCTh PACCYXIACHUM,
MCITOJIB30BaTh MTPUMEPHI ISl WITIOCTPALMU U KOHTPIPHUMEPHI I OIPOBEP/KEHUSI YTBEPKICHUI;
2)u3Bnekarb WH(pOpMaIMIO, TPEACTABICHHYIO B Ta0nWIax, Ha [audarpaMmax, Tpadukax;
COCTABJIATH TAOJHIIBI, CTPOUTH AUATPAMMBI B TpaduKH;



3)pemaTh KOMOMHATOPHBIE 33J]a4l ITYyTEM CUCTEMAaTUYECKOro nepedopa BOZMOKHBIX BapUAHTOB,
a TaK>Ke C UCIOJIb30BAaHUEM ITPaBUJIa YMHOXKEHUS;

4)BBIUUCTATH CPEAHUE 3HAYCHUS PE3YJIbTATOB U3MEPEHUH;

5)HAXOOUTh YACTOTy COOBITHS, WCHOJB3YsSd COOCTBEHHBIC HAONIOACHHUS H  TOTOBBIC
CTAaTUCTUYECKUE JTAHHBIE;

6)HaXOJUTh BEPOATHOCTHU CIIYYaHHBIX COOBITUI B IPOCTEHUIIINX CITyYasiX;

8Kxnacc

1. SI3bIK U JIOTHKA
Pemenne TekcTOBBIX 3ahay ainreOpanyeckuM M apuMETHYECKHUM CHoco0amu. DIeMEHTHI

noruku. Teopema, oOparHas naHHOW. IloHsATHE O pPaBHOCWIBHOCTH, cieqoBaHUU. (OcHosHble
yenu.

1) chopmupoBaTh NpeacTaBICHHE O IUIAHE PELIEHHUs HECTAaHAAPTHOM 3ajjaud U yMEHHE €ro
MCII0JIb30BaTh IIPU PELLIEHUU 3a7a4 B IOMCKOBOM CUTYalUH;

2) chopMupoBaTh YMEHHUE UCIOIb30BaTh aHAIMTUKO-CUHTETUYECKHUI CcI10CO0 pelleHus 3a1ad, ¢
MIOMOIIbIO UCIIOJIB30BAaHUS CUCTEMBI CIIELIUATIbHBIX BOIIPOCOB;

3) NOBTOPUTH U 3AKPENUTh: MPUEMBbl YCTHBIX M MHUCbMEHHBIX BBIYUCIEHUN C JIECATUYHBIMHU U
OOBIKHOBEHHBIMH JIPOOSIMU ¥ CMEIIAHHBIMHU YMCIIAMH; CTIOCO0 PEIICHHS

TEKCTOBBIX 3aJa4 C IOMOULIbIO YPAaBHEHUS, IIOHATHE BBICKA3bIBAaHUS U €r0 OTPULIAHUSA, IIOHATHE
00paTHOW U MPOTHUBOMOJI0XKHOM TeopeM; MepeBo] OOBIKHOBEHHOM IpoOU U CMELIAaHHOTO YUClia B
HEPUOJIUYECKYIO IECATUYHYIO Apo0b U 0OpaTHO.

4) cdopmupoBaTh IpPEJICTABICHHE O MAaTEMaTHMYECKOM CMBICIE W MCIOJIb30BaHUU IMOHATHH
«HEeobX00UMOCbY U KOOCMAMOYHOCHIbY,;

5) NOoBTOPUTH (HPOPMYIIBI COKPALLIEHHOT'O YMHOXKEHHS U 3aKPENUTh YMEHUE TPUMEHSITh

(GopMyJibl COKpAIIEHHOI'O YMHOXEHHS Ji1 INpeoOpa3oBaHMs BBIPAXKEHHUH, palMoOHATIU3alUuU
BBIUMCICHUM W pa3JOKEHUS HA MHOMKUTENH; MOBTOPHUTH DPA3IMYHBIE CIIOCOOBI Pa3iIoXKEHUS
MHOTOYJIEHa Ha MHOKUTENH (CII0Cc00 rpyNIUPOBKH; METO/1 BbIIETIEHUS TIOJTHOTO KBajapaTa)

6) chopMHpOBaTh MPEICTaBIECHUE O CIEAYIOIIMX BUAAX BBICKAa3bIBAaHMI: CBONCTBO, MPHU3HAK U
KpUTEpUH;

7) chopmupoBaTh yMeHHE paboTaTh ¢ (HOPMYTUPOBKOM TeopeM, Mepexois OT UX pa3BEepHYTOH
dopmynupoBkH B BUae «Ecnu..., T0....» K KpaTKOi 1 00paTHO, a TaKKe UCIOIb30BATh IPU ITOM
0003HAYCHUS U CUMBOJIBI;

8) MOBTOPUTH CHOCOO pElIeHUs JIMHEHHBIX YpaBHEHUM, YpaBHEHUHN, CBOJAIIMXCA K HUM, ITyTeM
pa3oXKeHUs] Ha MHOXHUTENHU, a TaKKe ypaBHEHUI, COJEpKalluX MOJYJb; pElIeHHE JIMHEWHBIX
HEPABEHCTB.

2. Ci10HbIe IPEAJI0KEHUSs

YnorpeOieHne JTOrHYecKHX CBS30K «ECINH..., TO...», «...B TOM M TOJBKO TOM CIy4ae...»,
JIOTHUYECKHUE CBS3KH «HY, «HITI.

OcHosHule yenu:

1) cdopmupoBaTh NpPEICTaBICHHE O CIOXKHBIX BBICKA3bIBAHMSIX, KaK O BBICKAa3bIBAHUAX
COCTaBJICHHBIX M3 HECKOJBKHX IMPOCTHIX BBICKA3BIBAHWM, C TIOMOIIBIO «CBSI30K»: «He BepHO,
9TO...»; «ECIH. .., TO...»; «W»; «UIH»;

2) chopMupoBaTh yYMEHHE HWCIIONB30BaTh COO3BI «M» M «WJIW» IS TIOCTPOCHHUS CIOXKHBIX
BBICKA3bIBAHUI B COOTBETCTBHE C HMX MATEMAaTUYECKUM CMBICIIOM W YMEHHUE OMpPEIeNsTh
UCTUHHOCTH U JIO)KHOCTb MOJYYEHHBIX CIOXHBIX BbICKa3bIBaAHUIA;

3) chopmupoBaTh TpPEACTaBICHHE O IU3BIOHKIMM W KOHBIOHKIIMHA BBICKA3bIBAHUNA W
MIPEIOKEHUH C TIEPEeMEHHOM, TO3HAKOMUTE ¢ hopMynamu e Moprana;



1) chopmupoBath npeacTaBieHue o GopMysax JOTHKU CIOXKHBIX BBICKA3bIBAHUN; TO3HAKOMUTh
YYAIIUXCs ¢ aHAJIOTHEH Mexay (popmMyliaMu JTIOTUKU U GopMyIaMu apu(pMETHKH;

2) copmupoBaTh YMEHHE IOKa3bIBaTh WCTHHHOCTH ()OPMYJ JIOTHKH C TIOMOIIBIO TaOJIHII
UCTMHHOCTH U UX JIOTMYECKOI'O BBIBOJA U3 YK€ JOKa3aHHbIX (OpMyII

3. CucreMbl JJMHEHHBIX yPaBHEHHUI

VYpaBHeHUe ¢ JByMsI HeW3BEeCTHbIMHU. JIMHEHHOE ypaBHEHHE C ABYMS HEW3BECTHBIMHU. | paduk

JUHEWHOTO YpaBHEHUS C IBYMs HEM3BECTHhIMU. CHUCTEMa ypaBHEHHUH C JBYMS HEU3BECTHBIMHU:
pEIICHUE TIOJICTAaHOBKOM M CIIOKeHHEeM. ['paduueckas WHTEpIpeTalds CUCTeM YPaBHEHUH C
JIBYMSI HEU3BECTHBIMHU.

Ocnosnvle yenu:

1) chopMupoBaTh MOHATHE JUHEHHOTO ypaBHEHUS C IBYMSI HEM3BECTHBIMU U O €ro rpaduka;

2) cdopmupoBaTh mpencTaBieHHe 00 OO0IIEM peleHHH JIMHEHHOTO YpaBHEHHUS C JABYMs
HEU3BECTHBIMH U YMEHUE HAXOJUTh €r0 aHATUTUYECKU U IpapuuecKy;

1) chopmupoBaTh NOHITHE CUCTEMBI TMHEHHBIX YPaBHEHUH C IBYMsI HEU3BECTHBIMU;

2) cdopmupoBaTh YMEHHE HAXOOUTh pPEIICHHWE CHUCTEMBbl JIMHEWHBIX YpPaBHEHHH C JBYMs
HEU3BECTHBIMU IpapUUECKUM CIIOCOOOM;

3) cdopmupoBaTh NpeACTaBlIeHHWE OO0 HCIONb30BAHUH TEOPEMBI O LIEJIOYUCIEHHBIX TOYKaX
rpaduka ypaBHEHHS ISl PEIIICHUS CUCTEM;

4) TOBTOPUTH M 3aKPENUTh: CBOMCTBO CTENEHU C OTPUILIATEIBHBIM OCHOBAaHHEM; CIIOCOO
YMHOXCHHA MHOI'OYJICHAa Ha MHOTOWICH W HAXOXIACHUSA 3HAYCHHA MHOIOYJICHA IPU 3aJaHHOM
3HaYEHUH NTEPEMEHHOMN; YCIOBHS B3aUMHOTO PACIONOKEHUs TpaUKOB TMHEHHON () yHKITUH.

5) copmupoBaTh YMEHUE HAXOIUTH KOJUYCCTBO PEIICHUS CUCTEM JBYX JIMHCHHBIX YPaBHCHHM
C IBYMsI HEU3BECTHBIMH C HEHYJEBbIMH KO3 PHUIIMEeHTaMU TIPU HEU3BECTHBIX;

6) cpopMupoBaTh MPEACTABICHUE O CIMOCO0E HAXOXKICHHUS KOJWYECTBA PEIICHUN CHCTEMBI,
coJiepxalleil HyneBble KO3 PHUIUEHTH! TPU HEU3BECTHBIX;

7) chopmMupoBaTh YMEHHUE pElIaTh CHCTEMbl JTUHEWHBIX ypaBHEHUN C JABYMS HEU3BECTHBIMU
CI0coO0M TOJICTAHOBKH U CIIOCOOOM alre0panyeckoro CloKeHus;

8) cdopmHupoBaTh yMEHHE pellaTh TEKCTOBBIE 3a/laud C MOMOILIBIO CHCTEM JIMHEHHBIX
YPAaBHEHUH C ABYMs HEU3BECTHBIMY;

4. CucreMbl U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB

JInHelHbIe HCPAaBCHCTBA C OJHUM HCU3BCCTHBIM. CucreMmsl HEPaBCHCTB C OAHHUM HCU3BCCTHBIM.
HepaBeHCTBO ¢ OByMs HEM3BECTHbIMM. I'paduueckas mHTepHpeTalus HEpaBEHCTB U CHCTEM
HEPABEHCTB C ABYMs IIEPEMEHHBIM

OcHogHuvle yenu.:

1) cpopMupoBaTh TMOHSATHE CHUCTEMBl U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJHHUM
HEU3BECTHBIM;

2) chopMHpOBaTh YMEHHE PEIIaTh CUCTEMBI U COBOKYMHOCTH JIMHEHHBIX HEPABEHCTB C OJHUM
HEU3BECTHBIM

3) chopmMupoBaTh YMEHHUE PEIIaTh CHUCTEMbI JIMHEHHBIX HEPABEHCTB C OJIHUM HEW3BECTHBIM C
MOJYJISIMA QHAJIMTHYECKUMH U TpaprUecKuM criocodamu;

4) copMupoBaTh MOHATUE JIMHEHHOTO HEPABEHCTBA C IByMsI HEM3BECTHBIMU,

5) copMupoBaTh NpeCTaBIEHUE O CUCTEMaX HEPABEHCTB C IBYMs HEM3BECTHBIMH;

6) chopMupoBaTh YMEHHE HaXOAWUTh IpadUyuecKkoe pelieHHe JIMHEHHBIX HEPaBEHCTB C JBYMsI
HEU3BECTHBIMU;

7) chopMupoBaTh YMEHHE peIIaTh CUCTEMbI TUHEHHBIX HEPABEHCTB C IBYMSI HEM3BECTHBIMU

8) cthopmupoBaTh yMeHHE H300pa)kaTh pELICHHE CHCTEMbl JMHEHHBIX HEPABEHCTB C JBYMs
HEHU3BCCTHBIMU C MOAYJISIMU,

5. IIpeacraBiaeHns 0 HEKOTOPBIX HETMHEHHBIX IpoLeccax

CreneHHbie PYHKIIMU C HATYpPAIbHBIMH MTOKa3aTeIsIMu 2 U 3, uX rpaduku u cBoiicTBa. OyHKIMS,
OTKCHIBAIONIAsE OOPATHYIO MPOIOPLUOHATIBHYIO 3aBUCUMOCTh, €e Tpaduk u cBoiicTBa. [Ipumepsl
rpauKoB 3aBUCUMOCTEHN, OTPAXKAIOLIUX PEalIbHbIE MTPOLIECCHI



OcnosHble yenu:

1) HO3HAKOMHTB Y4aIuXcsi ¢ GYHKUHAMHA Y = X 2 1Y = X °; BBISIBUTH CBOMCTBA 3THX (DYHKIIHIA;
chOpMHPOBATE yMEHHE CTPOUTH Tpaduki GyHKIHA Y = X * 1y = X °;

2) chopmMupoBaTh OHATHE TAPAOOJIBI U €€ BEPIIUHBL;

3) chopMupOBaTh MPEACTABICHUE O CTCIICHHON (YHKIMHM C HAaTypaJlbHBIM IIOKa3aTeleM WU ee
CBOICTBax MpH YETHOM U HEUETHOM IOKAa3aTele;

4) chopmupoBaTh NEPBUYHOE MPEACTABICHHE O IMPOMEXKYTKaxX BO3pacTaHUs U YOBIBaHUS
(GyHKIIMH, BO3PACTAIOUIUX U YOBIBAIOIIUX (PYHKIMIX, YETHBIX U HEUETHBIX (PYHKIIHIX, 8 TAKKE O
(byHKUUAX, HE SBISIOUIMXCS HA YeTHBIMU, HU HEUYETHBIMH;

5) 3akpenuTh YMEHUS CPaBHUBATh pal[MOHAJIbHbIC YHCIIA; pellaTh HEPaBEHCTBA;

6) TOArOTOBUTh HU3ydeHHE (QYHKUUH, TpapuK KOTOPBIX HMEET «BBIKOJOTYIO» TOUYKY, H
MO3HAKOMUTbH YHalTUXCs ¢ TOJTOOHBIMU (PYHKIHMSIMU

1) yrouHuTh MOHATHE OOpPAaTHOW HPOMOPLUOHATHHOCTH; BBIIBUTH CBOMCTBAa 3TOM (DYHKUUU;
chopMUPOBaTh YMEHHE CTPOUTH €€ TpaduK;

2) copMHUpOBATH MOHATHE THIIEPOOITBI, TPEACTABICHUE 00 aCUMIITOTE TpaduKa;

3) cdopMupoBaTh OIBIT NPUMEHEHUS TMOHITHNA: MPOMEXKYTKH BO3pAcCTaHUA W YOBIBAHUSA
¢yHKIMU, Bo3pacTarone U yObBaromue (yHKIWH, YETHbIE W HEUETHHIE (YHKIUHU, a TaKKe
GbyHKIMY, HE SBISIOUUXCA HU YETHBIMH, HU HEYETHBIMY;

6. KBajgpaTHblii KOpeHb

KBanparusiii kopeHb u3 uucna. llonsatue o0 wuppanuoHaibHOM uyucie. Hecopa3smepuMocTb
CTOPOHBI M JuaroHanu kBaapata. CBoiicTBa apudMETHUYECKHX KBaIpaTHBIX KOpPHEH HX

IMPUMCHCHHUC K npeo6pa30BaHmo YU CJIOBBIX BLIpa)KeHI/Iﬁ U BBIYHCICHHUSAM. TOXXECTBO BHJA

(\/5)2 =a,rae a > 0; Va? = |a|. Tpadux pyrxumn y = x.
Ocnoenvle yenu:

1) cpopmupoBath noHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, MOHATHE UPPALUOHAIBHOTO
qKCIIa, TOHATUE NEHCTBUTENBHOIO YHCIIA;

2) BBISIBUTH CBOMCTBA apU(PMETHUECKOT0 KBaIPaTHOTO KOPHSI;

3) chopmupoBaTh YMEHHE BBIIOJIHATH MpocTeiiiue npeoOpa3oBaHus BhIpaXKEHUH, COAepIKaINX
KODEHb;

3) cdopmupoBaTh yMEHHE BBIIOJIHATH OoJiee CIIOXKHBIE IPeoOpa3oBaHMsI BBIPAKEHUH,
COJIEpIKalIX KOPHH;

4) npoposxkath (OPMUPOBATH OMNBIT MPUMEHEHHs MOHATHI: YETHblE M HEUYEeTHble (YHKLHH, a
TaKkKe (YHKIIMH, HE SIBJISIIOIINECS HU YETHBIMU, HU HEYETHBIMH; BBOJIUTH B PEUYEBYIO MPAKTUKY
y4dalmxcs TEPMHUH «I1apaMeTp»

5) MO3HAKOMMUTH yuamuxcs ¢ GyHKIHUeH y = v/Xx; BBIABUTH ee CBOHCTBA; chOPMHPOBATH yMEHHE
cTpouts rpaduk GyHKIHH y = V/x;

6) copMupoBaTh yMEHHE BBIYUCIATH NPUOIMKEHHO 3HAU€HUE KBaJIPATHOTO KOPHS

7. KBagpaTHble ypaBHeHH s

Henonuele kBagpatHble ypaBHeHus. KBaapaTHoe ypaBHeHHe: (popmyna KOpHEW KBaapaTHOTO
ypaBHEHHUd. PemieHne ypaBHEHMil, CBOASIIMXCS K KBaJApaTHbIM. BUKBajIpaTHbIE ypaBHEHHS.
[Tpumepsl pelieHus ypaBHEHHMIl ¢ HCIOJIb30BAaHHEM 3aMeHbl HeusBecTHoro. Teopema Buera.
KBazpaTHblil TpexusieH, pa3ioKE€HUE KBAaJPAaTHOTO TpexdjeHa Ha MHOUTenHu. MccienoBanue
KBaJPAaTHOTO ypaBHEHHUs ¢ OyKBeHHbIMH Kod(dunmeHtamu. Pemenue 3amayd anredOpandecKum
crocodom

OcHosHvie yenu:

1) chopmupoBaTh MOHATHSA MOJHOTO M HEMOJHOTO KBAJIpaTHOTO ypaBHEHMS, CPOPMHUPOBATH
YMEHHE ONpeaeaTh Kod(GUIIMEHThI KBaApaTHBIX YPaBHEHMIA;

2) copMHUpOBaTH YMEHHE peUIaTh HEMOIHbIE KBaIpaTHbIC YPABHEHUS;

1) BeiBecTm (OpMyIBI KOpPHEH KBaJApaTHOrO YypaBHEHHS U C(HOPMHUPOBATH YMEHHE HX
UCIIOJIb30BaTh



1) chopmupoBaTh yMeHHE pelIaTh YpaBHEHHs, CBOJSIIMECS K KBAJAPAaTHBIM, METOJIOM 3aMEHBI
HEHU3BECTHOIO;

2) chopMUpOBATH MOHATHE OUKBAIPATHOTO YPaBHEHUS;

3) TpeHHpOBaTh YMEHHE PellaTh KBapaTHbIE YPABHEHUS C TOMOIIBIO (POPMyYIT KOpHE;

4) chopmynHupoBaTh U J0Ka3aTh TeopeMy Buera u oOpaTHyio K Hell Teopemy;

5) copMupoBaTh YMEHHE IPUMEHSTH ITH TEOPEMBI IIPH BBITIOJIHEHUH Pa3IMYHbIX 3aJJaHUM;

6) chopMHpOBaTh YMEHHE UCIIOIB30BATh TEOPEMY, 00paTHYI0 Teopeme Buera, 1uist HAX0XKACHUS
KOpHEH KBaIpaTHOTO YpaBHEHMS,

7) NO3HAKOMHUTH YYAIIMXCS CO CHEIHMAIbHBIMH MPUEMaMHU BBIUYUCICHUS KOPHEH KBaJpPaTHOTO
YpaBHEHMUS;

8) TpeHUpOBaTh YMEHHE peIlaTh YPaBHEHMS, CBOASIIMECS K KBaJPAaTHBIM, METOJOM 3aMEHBI
HEHU3BECTHOIO;

9) chopMupoBaTH MOHATHE KBAAPATHOTO TPEXWIECHA U €r0 KOPHEH;

10) chopmupoBaTh yMEHHE pacKiiaAbIBaTh KBaJpaTHBIM TPEXUJeH Ha MHOXHTEIU U BbIIBIATS,
YTO KBAJAPATHBIN TPEXWICH HE PACKIIAJIBIBACTCS HA IMHEHHBIC MHOKHUTEIIH;

11) chopmupoBaTh MOHATHE YPAaBHEHHUS C MAapaMeTPOM U YMEHHME BBINOJHATH 3a/laHus, B
KOTOPBIX TPeOyeTCsl BBIACHUTH, MPU KaKUX 3HAUYEHUSX MMapaMeTpa ypaBHEHHE 00JIagaeT TeM TN
UHBIM CBOMCTBOM;

12) chopmupoBaTh NOHATHE PEIICHHUS YPAaBHEHHS C ITAPaMETPOM M YMEHHUE pellaTh YpaBHEHUS
HE HIXKe [IEPBOH CTENEeHHU C MapaMeTPOM U ypaBHEHMsI HE HUXKE BTOPOM CTENEHHU C apaMeTpoM;
13) TpeHupoBaTh YMEHNE PACKIIaIbIBATh HA MHOXHUTEIH KBAIPATHBIC TPEXUJICHBI;

14) BbIIBUTH OCOOEHHOCTH MPUMEHEHUS AJITOPUTMA PELICHUs 33]a4 METOJJIOM MaTeMaTH4eCKOro
MOJICITIMPOBAHMS IIPH PEILICHUHN 3a71a4, CBOISALINXCS K PEIICHUIO KBaJAPATHBIX YPaBHEHUH;

15) chopmupoBaTh yMEHHE pellaTh TEKCTOBBIC 33j1a4d, CBOJSIIMECS K PEIICHUIO0 KBAJPaTHBIX
YPaBHEHU;

8. KBagparnunas pynkous

KBanparuunas ¢yHkuus, ee rpapuk u coiictBa. CBoiicTBa (pyHKIMI, MX OTOOpa)k€HHE Ha
rpaduxke. [TapannensHblil nepeHoc rpadukoB BOIb OCe KOOPAMHAT, CHMMETPUSI OTHOCUTEIIBHO
0Ceil KOOpJMHAT.

OcHogHbvle yenu.:

1) 03HAKOMHUTH yyammxcs ¢ GyHKIHsIME Y = ax’, y = ax’+ hu y = a (X — d); BeIsBUTB CBOliCTBa
TUX (QYHKIUI;

2) chopMHpOBATE YMEHHeE CTPOUTH Tpaduk GyHkimii y = ax’, y = ax’+ hny=a (x—d)% u

y =a (x—d)% + h myrem cBHra BIoIb KOOPIAMHATHEIX Oceii rpaduka GpyHKIMH Y = ax’;

3) copmupoBaTh MOHATHE KBaAPAaTUIHON QyHKIMHU Y = ax 2 + bx + C;

4) BBISIBUTH CBOMCTBA KBaJpaTHUYHON (YHKUIMH M CHOPMHUPOBATH YMEHHUE CTPOUTH TIpadux
INZINIVIH

5) IO3HAKOMUTD YYalIUXCS CO CIIOCOOOM BBIYMCIIEHUSI KOOPAMHAT BEPIIKHBI 1apadoJibl;

6) cpopMHpOBaTH OMNBIT NPUMEHEHHUS TMOHATHHA: MPOMEXKYTKH BO3pacTaHUs M YOBIBaHUS
GyHKIMH, YeTHOCTh (QYHKIUH;

7) IOATOTOBUTH U3YyUEHHE CIIOCO0a pEeIIeHUs KBAAPaTHbIX HEPABEHCTB;

8) MOCTPOUTH ANTOPUTM HAXOXKIACHWS HaUMEHBIIETOo (HAauOOJBIIEro) 3HAYEHMsI KBaJpPaTHOTO
TpexusieHa Ha oTpe3ke [a; D] u chopMupoBars yMeHHE €ro NpUMEHSITh;

9) NOArOTOBUTH U3yUYEHHE CIIOCO0A PEIIeHNs KBaIpaTHBIX HEPABEHCTB;

10) TpeHupoBaTh YMEHNE BBIYUCIATH KOOPAMHATHI BEPIIMHBI 1apadoJIbl,

9. KBagpaTHble HepaBeHCTBA

KBanpaTtHble HepaBeHCTBa

OcHosHvie yenu:

1) cpopmupoBaTh MOHATHE KBAJPATHOIO HEPABEHCTBA,;

2) MOCTPOUTH AJITOPUTM PpEIIEHUS KBAJPaTHOTO HEPABEHCTBA U CPOPMHPOBATH YMEHHE €ro
PUMEHSTD;



3) TpeHHpOBaTh yMEHHWE HAXOIUTh HAMMCEHbBIEE W HauOOJIbIIee 3HAUYCHHUS KBAAPATHOTO
TpexXwieHa Ha 3aJIaHHOM OTpPE3KE;

1) chopmupoBaTh MOHSATHE HEPABEHCTBA C MapaMETPOM M yMEHHE BBINIOJNHATH 3aJaHUS, B
KOTOPBIX TpeOyeTCsl BBIICHUTH, MPU KaKUX 3HAYCHHSIX MapaMeTpa HepaBeHCTBO 00JIaJjaeT TeM
WJIH UHBIM CBOMCTBOM;

2) cdopMupoBaTh MOHSTHE pELICHUS KBaJApaTHOTO HEPABEHCTBA C MapaMeTpoOM U YyMEHHUE
peliaTh KBAJAPATHbIC HEPABEHCTBA C IApaMeTpoM (KOSQOUIMEHT IpH X ° He COMCPIKHT
napameTp);

3) chopmupoBaTh MpecTaBiICHHE O CIIOCOOE PELICHHS HEPaBEHCTB C MapamMeTpoOM HE BBIIIE
BTOPOH crerneHn (KodhpuimeHT npu X 2 COJICPXKUT TIapaMeTp);

10. PanuonanbHble ypaBHeHUs!

Anrebpanueckas poOb, OCHOBHOE CBOMCTBO aireOpamyeckod apoou. CokparieHue apooei,
CIIO)KEHHUE, BBIUMTAHHE YMHOXXEHHE U JeJeHue anreOpamyeckux apoOeit. PammonanmbHbIE
BBIpQXXEHHS U UX MpeoOpa3oBaHus. Pemenue 1poOHO-paliioHaIbHBIX YPaBHEHHIMA

Ocnoguvie yenu:

1) chopmupoBaTh MOHATHS alreOpandecKkor IpoOH, paBHBIX alredpandecKux apodei, o0aacTu
ompeneNneHus: anredpanveckoil apodu; OCBOMTH YMEHHE HAaXOJUTh 00JacTh OIpeIeIeHUs
anreOpanveckoit 1poou;

2) IO3HaKOMHTD y4aIUXCsl C OCHOBHBIM CBOMCTBOM aredpanyeckon qpodu;

3) MOCTPOUTH aJTOPUTM COKpalleHus anredpamdeckoid ApoOu u chHOpMUPOBATH YMEHHUE €ro

MPUMCHSITh
1) mOCTPOUTH aNrOpUTMBI ACUCTBHI ¢ anredOpandyecKuMu Ipo0siMu U chOPMUPOBATH YMEHHUE UX
MIPUMCHSITD;

2) cdopmupoBaTh MpEACTaBIEHHWE O LEIOM, IPOOHO-pAIlMOHATBHOM U PAlMOHATHHOM
BEIPKCHUSX;

3) TpeHupoBaTh YMEHHE HAXOIUTh 00JIACTh OIpeesieH s areOpandeckoi JpoOu, cokpalaTh 1
OPUBOAUTH K HOBOMY 3HAMEHAaTeNno anredpanyeckue JApoOH; TOBTOPUTH  IOHSTHSA,
UCIIOJIb3YEMbIE TIPU BBIMOJIHEHUU JAEJIEHUS 4YUCEeNl B CTOJOMK («KYIJIOM»); 3aKpelmuTh yYMEHHE
BBINOJIHATH J€JICHUE C OCTATKOM, IOBTOPUTH CIIOCOO BBIJCIEHUS 1EJI0M YacTH B OOBIKHOBEHHOM
IpoOu; 3aKpeNnUTh YMEHHE PEelIaTh CUCTEMBI JIMHEHHBIX YPAaBHEHHIA C IBYMsI HEU3BECTHBIMH.

1) chopmMupoBaTh MOHATHE TOTO, YTO 3HAYUT PA3JEIUTh MHOTOUYWIEH Ha MHOTOWIEH C OCTAaTKOM;
MOHSTHE PABWIbHOM U HENMPABWIBHOM anredpanyeckoil 1podei;

2) MOCTPOUThH AITOPUTM JIEJIEHUS] MHOTOWIEHa Ha MHOTOYJIEH M COPMHPOBATH YMEHHE €ro
IPUMEHSTh; ChOPMHUPOBATH YMEHHUE BBIJCIATH LENYI0 YacTh U3 alnredpandeckoil 1poou

1) chpopmupoBaTh NOHATHE IPOOHO-PAIIMOHAILHOTO YPAaBHEHUS ¢ OJJHUM HEU3BECTHBIM, 00JacTH
JOTTYCTUMBIX 3HAUEHUN ypaBHEHUS; IPECTaBICHUE O LI€JIOM U PallMOHAIbHOM YPaBHEHUSX;

2) TOCTPOUTH ANTOPUTMBI pEIIEHUs JPOOHO-pallMOHANIBHBIX YpaBHEHMH M cHOPMHPOBATH
YMEHHUE UX TPUMEHSITD;

1) MO3HAaKOMHTD y4aluXcs CO CIEeNUATbHBIMU TPUEMaMH, KOTOPBIE UCIIONB3YIOTCS IPU
pemeHnn ApoOHO-PAMOHANBHBIX YPaBHEHUH, U CPOPMHUPOBATH YMEHHE UX TPUMEHSTH;

2) TpeHHpPOBATh YMEHHUE pelaTh 3aJ]a4u C IOMOIIbIO JPOOHO-PAIIMOHAIEHOTO YPaBHEHUS;

11. PaunonajibHbIe HEPaBEeHCTBA

[TpuMmeps! perieHust LenbIX U IpoOHO-palliOHAIbHBIX HEPaBEHCTB. [l0Ka3aTenbcTBO HEPABEHCTB
OcHosHvie yenu:

1) cdopmupoBaTh MOHATHS LIEJOrO, APOOHO-PAMOHAIBHOTO U PALMOHATIBHOIO HEPABEHCTB C
OJIHUM HEU3BECTHBIM, MTOHSITHE HHTEPBAJIOB 3HAKOIIOCTOSIHCTBA,

2) MO3HAKOMHThH YYalllUXCsS C METOJAOM MHTEPBAJOB, IMOCTPOUTH HA €r0 OCHOBE alTrOPUTMBI
pelieHuss 1LeJoro M JApoOHO-pallMOHANIBHOTO HEPAaBEHCTB U CcPOpPMHUPOBATH YMEHHE HX
PUMEHSTD;

3) copMupoBaTH MOHATHE O TOM, YTO 3HAYUT JOKA3aTh HEPABEHCTBO; IO3HAKOMUTD yJallluxcs ¢
anreOpanyecKUMHU OTIPEICIICHUSIMI COOTHOLICHUH «OOJbIIEY H «MEHBIIE);



4) YTOYHUTH TOHATHE CPEIHEro apuPMETHYECKOrO; MO3HAKOMHUTH YYaIIUXCS C TOHSATHEM
CpPEeIHEro TeOMETPUYECKOro; JO0Ka3aTh HEPABEHCTBO MEXIY CpPEIHUM apU(PMETHUYECKUM U
CPEIHUM I€OMETPUUECKUM;

5) TO3HAaKOMHUTb Yy4Yal[UXCS C TOHSTUSAMHU CPEIHEro TapMOHMYECKOTO M  CPEAHEro
KBaJPAaTUYHOTO; JI0Ka3aTh HEPABEHCTBA O PACIHOJOXEHUH CPEIHUX YHUCET MEXIYy HITUMHU
YHUCIIaMU;

6) MOCTPOUTH AITOPUTM JOKA3ATEIbCTBA HEPABEHCTB C MTOMOIILBIO CPABHEHUSI C HYJIEM Pa3HOCTH
JIeBOM U paBoOM yacTell HepaBeHCTBA U CPOPMUPOBATH YMEHUE €TI0 MPUMEHSTB;

7) IO3HAKOMMTD ydalIUuXcs ¢ APYTUMHU CIIOCOO0aMHU JOKa3aTeIbCTBA HEPABEHCTBA;

8) TpeHHpOBaTh YMEHHE pelIaTh pallMOHAIbHbIE HEPABEHCTBA METOJIOM WHTEPBAJIOB; 3aKPEMUTh
YMEHHsI BBITIOJTHATH MPEOOPa30BaHUS BBIPAKCHUN C KOPHSMH, PElIaTh CHCTEMBI HEPABEHCTB C
MOJTYJISIMU;

9) cdhopmupoBaTh yMEHHE MPHUMEHSTh HEPABEHCTBO MEXKIY CPEAHMM apU(METHYCCKUM U
CpPEIHUM TE€OMETPUYECKUM JUIS pEHICHHUsS 3a/Ja4 Ha MOUCK HaWMEHBIIEr0 W HauOOJBIIETO
3HAYCHUS

12. DyieMeHTBhI KOMOMHATOPUKH

KomOunaropuka. Pemienne xoMOMHATOpHBIX 3amad mepebopom BapuaHToB. KomOuHatopHOE
npaBuiio yMHOKeHus. [lepectaHoBkY 1 QakTopuan. OnucarenbHas CTaTUCTHKA.

Ocnognbie yenu:

1) YyTOYHHTP M CHUCTEMAaTH3UPOBATh CHOCOOBI PEUICHUs 3ajay, CBA3aHHBIX C MepedopoM
BapHUaHTOB;

2) OCTPOUTH METOJ] CUCTEMAaTUIECKOTO repedopa u chopMUPOBATh YMEHUE €0 IPUMEHSTH TIPU
MOJICUETE YKciia KOMOMHALWH U3 pa3IMYHbIX CUMBOJIOB;

3) MO3HAKOMHTH yYalIUXCsl C HOBBIM Pa3/IeIOM MaTEMAaTUKA — KOMOHMHATOPUKOIA;

4) mOCTPOUTH MPABHIIO MPOU3BEACHUS U CPOPMUPOBATH YMEHHE €T0 MPUMEHSTH MPH MOACUYETE
qrclia pa3InYHbIX BAPUAHTOB;

5) copMupoBaTh MOHATHE IEPECTAHOBKH, MTPEJICTaBIEHUE O (paKTOpUaie Yuca;

6) mocTpouTh (PopMyITy UHCIIa IEPECTAHOBOK M CHOPMUPOBATH YMEHUE €€ IPUMEHSTh;

13. D1eMeHThI CTATHCTUKH ¥ TEOPUH BEPOSITHOCTEH

CraTtrcTuyeckas XapakTepUCTHKa Habopa MaHHBIX: aucnepcus. [IoHsATHe O CIIy4aifHOM OIBITE U
ciydyaitHoM coObITHH. YacToTa ciaydaiHOro coObiThsa. CTaTHUCTUYECKUH MOAXOJ K HMOHSATHIO
BeposTHOCTH. HecoBmecTHble  coObiTHsA. JlOCTOBEpHBIE W HEBO3MOXKHBIE  COOBITHS.
PaBHOBO3MOKHOCTB cOObITHI. Kiaccuueckoe onpeneneHne BEpOSITHOCTH.

Ocnognvie yenu:

1) mO3HAKOMUTH YYAIUXCS C MMOHATHEM YHOPSA0YEHHOTO 10 Bo3pacTaHuIo (YObIBaHHIO) Habopa,
CO CTaTUYECKHUM I10Ka3aTeIeM «IUCIIEPCUs»;

2) chopMUpOBaTh YMEHHE BHIYUCISATH AUCIIEPCHIO HA0O0pa;

3) 3aKpenuTh YMEHHS BBIUUCIATH CpEHEE 3HaUCHNEe, MeIUaHy, MOy U pa3Max Ha0opa Yucen

4) chopmupoBaTh MPEACTABIECHUE O JOCTOBEPHBIX, HEBO3MOXKHBIX M CIy4alWHBIX COOBITHSAX;
BBECTH B PEUEBYIO MPAKTUKY YYAIIUXCS TMOHSTHUS «HUCIBITAHUE», «HCXO», «OJaromnpusTHBIN
UCXO1»;

5) chopmMupoBaTh TMOHSATHE YACTOTHI, KaK CTAaTHCTHYECKOTO TIOKA3aTels; MOCTPOUTH CIOCOO
HAXO0XJICHUS 9aCTOTHI CIIy9aliHOTO COOBITHS U CHOPMUPOBATH YMEHUE €TI0 IPUMEHSTS;

6) CdopmupoBaTh TpPEACTaBICHUS O PABHOBO3MOXKHBIX COOBITHSAX, O COBMECTHBIX U
HECOBMECTHBIX COOBITHSIX;

7) TTIO3HAKOMUTH YUaIINXCS ¢ KIACCHUYECKUM OTIPE/ICTICHUEM BEPOSITHOCTH COOBITHS; TIOCTPOUTH
QITOPUTM HAXOXICHUS BEPOSITHOCTH CIYYalHOTO COOBITHS M CHOPMUPOBATH YMEHHE €ro
MIPUMEHSTB;

8) MO3HAKOMHTH YYAIIMXCS CO CTATUCTUYECKOW BEPOSITHOCTHIO COOBITHS U C(HOPMUPOBATH
YMEHHE €€ HaXOAUTb;

9 knacc



1.Teopusi MHOXKeECTB

TeopeTKo-MHOXKECTBEHHbIE MOHATHS. MHOXECTBO, I€MEHT MHOKECTBA. 3aJaHHe MHOXECTB
MIEPEYUCIICHUEM D3JIEMEHTOB, XapaKTEPUCTUYECKUM CBOWCTBOM. CTaHIapTHBIE O003HAYCHUS
YHUCIIOBBIX MHOXECTB. [lycToe MHOXecTBO U ero obo3nadyenue. [lonmuoxectso. O0beAHEHNE U
nepeceueHre MHOXKeCTB. VInmocTpanus OTHOIICHHM MEXIy MHOXXECTBaMU C IOMOIIbIO
nuarpaMm Ounepa-Bena.

Ocnosnble yenu:

1) YTOYHUTH MOHSATHE MHOKECTBA, €r0 2JIEMEHTOB, MTOJIMHOXKECTBA, ITyCTOTO MHOXKECTBA.

2) CdhopMupoBaTh MOHSATUS PABHBIX MHOXKECTB, COOTBETCTBHSI MEXKy MHOXKECTBAMH, B3aHMHO
OJIHO3HAYHOT'O COOTBETCTBUS MEXKy MHO)KECTBAMH U SKBUBAJICHTHBIX MHOXKECTB

3) YTOYHUTH TOHSTHS TEPECeYCHUS W OOBEIUHEHHS MHOXKECTB, CHOPMHpPOBATH MOHSITHE
JOTIOTHEHUS U Pa3HOCTU MHOKECTB.

4) VYTOYHUTH TNPEACTABICHUS YYALIUXCA O MPUMEHEHUU OSTUX MOHATHUH TPHU BHITOJIHECHUH
pa3IMYHBIX 3aJaHU.

5) ChopmupoBaTh MOHATHE CYSTHOTO U HECUETHOTO MHOKECTB.

6) CdopmupoBaTh NpeACTaBIEHUE O CYETHOCTH MHOXECTBA pAIMOHANBHBIX YHCET H
HECYETHOCTH MHOXECTBA JIEHCTBUTEIbHBIX YHCEI.

7) CopmupoBaTh IpEICTaBICHUE O B3aUMOCBS3H Pa3MYHBIX Pa3/leIOB MATEMAaTUKH JIPYT C
JIPYroM Ha MpUMepe MPUMEHEHUS MTOHATUNA TEOPUU MHOXKECTB B IPYTUX TEOPHUSIX.

8) Yrounuth ompeneneHue (QYHKIUU U OINpEAeTCHUE BEPOSTHOCTH CIYYalHOTO COOBITHUS C
TOYKH 3PEHHUS TEOPUH MHOMECTB.

2. DJjieMeHTbl KOMOMHATOPUKHU U TEOPUH BEPOSATHOCTEH

KomOunaropuka. Pemienne koMOuHaTOpHBIX 3amad. KoMOWHATOpHOE MPaBUIIO YMHOMXKEHUSI.
[TepecranoBku u dakropuain. CiydaiiHbie COOBITHS U BEPOSITHOCTh

OcHnognbie yenu:

1) [HocTpouTth mpaBuio MojcyeTa KOJIMYECTBA MEPECTAHOBOK AJIEMEHTOB, CPEAN KOTOPBIX €CTh
OJIMHAKOBbIE U COPMHUPOBATH YMEHHUE €r0 MPUMEHSITh.

2) CdopmupoBaTh MOHITHE NEPECTAaHOBKM C MOBTOpPEHUsIMH. BpiBectn o0miyro ¢opmyiy
KOJINYECTBA MEPECTAaHOBOK U C(POPMUPOBATH YMEHUE €€ TPUMEHSTh.

3) ocTpouTh cHocoO mojcyeTa KOJMUYECTBA BApUAHTOB BHIOOpA B OMpEIelicHHOM Topsake K
3JIEMEHTOB U3 N ¥ chOPMUPOBATH YMEHUE €O IPUMEHSTh.

4) CdopmupoBaTh TOHATHE pPa3MEIICHUS, TMO3HAKOMHUTH YyYalIMXCsl C OO0O3HAYEHUSIMH,
HOPUHATBIMU B KOMOMHATOPHKE U (hOPMYIIOH UnCIIa pa3MEeIeHUH.

5) TpenupoBaTh yMEHHE TMOJCUUTHIBATH YHUCIO [EPECTAHOBOK C TIOBTOPEHUSMU U 0e3
HNOBTOPEHUH. 3aKpenuTh yMEHHUE BHIMOIHATh IPe0oOpa30BaHuUs BBIPAKEHUN C KOPHIMHU.

6) ITocTpouTs CrOCOO MojicUYeTa BApUaHTOB BEIOOPA K 371eMEHTOB M3 N-3JI€MEHTHOTO

MHOX€ECTBA, KOT/1a OPSII0K YHCell He CYLIECTBEHEH, U C(OPMHUPOBATH YMEHHUE €TI0 IPUMEHSITh.
7) ChopMupoBaTh MOHITHE COYECTAHUS, IIOZHAKOMHTD y4JaIuXcs ¢ 0003HAUYSHHUSIMH, IPUHSATHIMU
B KOMOMHATOpUKE U POPMYJION YKca coueTaHui

8) CdopmupoBaTh TpeACTaBICHHE O OMHOMHAIBHBIX KOd(HIIMEeHTaX, KaKk O YHCIIax BHUAA
n!
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9) TpeHupoBaTh yMEHHE HAXOIUTh YHCIIO BAPHAHTOB BBHIOOpA B ONpENeieHHOM mopsake K
AJIEMEHTOB M3 N

10) ChopmupoBaTh TOHATHE TEOMETPHUIECKON BEPOSITHOCTH.

11) ChopmupoBaTh yMEHHE PUMEHATH KOMOMHATOPHBIE U T€OMETPUUECKUE PACCYKACHUS TPU
pellIeHnH 3a7a4 Ha TIOUCK BEPOSITHOCTH.

12) IloBTOpUTH MOHATUS JOCTOBEPHOI'O, HEBO3MOXKHOIO M CIIyYaHOTO COOBITUH, MOHSATHS
COBMECTHBIX U HECOBMECTHBIX COOBITHH.

3. CpoiicTBa pyHKIMH

JlekapToBbl KOOpAWHATHI Ha TUIOCKOCTH. ['paduk JUHEHHOTO ypaBHEHHS C  JABYyMS
HEHM3BECTHBIMU. ['padpuku mpocTeHMX HETMHEHHBIX YpaBHEHHI: mapaboa, OKPYKHOCTh U Ap.



['paduueckas HHTEpHpETALIMS CUCTEM YPaBHEHUH C ABYMSI HEU3BECTHBIMH. Hepasencrtso ¢
JBYMsl HEM3BECTHBIMHU. I'papuueckast MHTEpIIpeTaysl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
HEU3BECTHBIMM.

OcHognbvle yenu.

1) ChopmupoBats nonatus rpaduka ypaBHeHHs, TpauKa HEPABEHCTBA.
2) ChopmupoBate yMEeHHE CTPOHTH TpaduK ypaBHEHHS C JBYMS HEU3BECTHBIMH M Tpaduk
HEPaBEHCTBA C JIBYMsI HEU3BECTHBIMH.

4. UccaenoBanne GyHKIMH ¥ NOCTPOoeHHe rpaduKoB

[Tonsitue ¢yakuun. OONACTh OMpeneIeHUs W MHOXKECTBO 3HaueHWH ¢yHKuuu. ['padux
¢ynkumu. CpoiictBa (yHKIMH, MX oToOpakeHume Ha rpaduke. [lapamienbHbII TepeHOC
rpadukoB B10Jb oceil koopauHaT. CuMMmeTpusi TpaduKOB OTHOCUTENBHO OCe KOOpIUHAT
Ocnosnvle yenu:

1) 3akpenuTh yMEHHE HAXOAUTh 00JIACTh ONPENEICHHS] U MHOXKECTBO 3HAUEHUN (DYHKIUH.

2) 3akpenuTh yMEHHE HaXOAUTh 00JIaCTh ONPEACICHHUS U MHOXKECTBO 3HaYCHUH (YHKLIUH.

3) OGO0MmHUTE M CUCTEMATU3NPOBATH 3HAHUS YUAIIUXCS O CICAYIOIINX CBOHCTBAX

GyHKUMU: HYIH (QYHKUMHU; NPOMEXKYTKH 3HAKOIOCTOSIHCTBA; BO3pacTaHWE WIM YyObIBaHUE
¢ynkunu; HanbobIIee (HaMMEHbIIee) 3HaYeHHEe (DYHKIIHH.

4) ITocTpouTs IU1aH Uccae10BaHus QYHKIHUU U chOPMUPOBATH YMEHUE €O IPUMEHSTh.

5) CdhopmupoBaTh MOHATHE YETHOW, HEUETHOH (YHKUIWHU, YTOYHHB MMEIOUIMECS y YYaIlIUXCs
IPE/CTaBICHHUS.

6) ChopmupoBaTh yMEHUE HCCIEAOBATH (YHKITUIO HA YETHOCTh U HEUETHOCTb.

7) ChopmupoBaTh nmpeAcTaBIeHUE O IEPUOANUECKON HYHKIINH, 00 OrpaHHYEeHHON (PYHKIINU.

8) TperupoBaTh yMEHHE ONPEICIATh CBOWCTBA (PYHKIUHU. 3aKPEIUTh YMEHHE CTPOUTH rpaduk
YpaBHEHMsI, pelIaTh ypaBHEHUsI U HEPABEHCTBA C MOyJIEM

9) Ilo3HaKOMMTD yyaIMXCs C AaHAJTUTHYECKUM CIIOCOOOM OINpesesieHus: CBOMCTB (DYHKIIMU U UX
IPUMEHEHHUEM JIJIs TIOCTPOEHUs rpaduKa.

10) ChopmynupoBarh OOMmMI IUIaH MOCTPOEHUs rpapuka GyHKIUH U CPOPMHUPOBATH YMEHHUE
€ro IIPUMEHSTb.

11) ChopmupoBath yMeHHE BBIIOIHATH ClIEAYIONINE IPeoOpa3oBaHus IpauKOB:

napajjieNnbHblid nepeHoc (cIBUT) rpaduka BIOIb OCell KOOPAMHAT, CKAaTHE WM pacTsKeHHE
rpaduka OTHOCUTEIHHO OCH a0CIIHCC.

12) CopmupoBaTh yMeHHE NPUMEHSATH JaHHbIE MpeoOpa3oBaHUs IrpadUKOB A MOCTPOEHUS
rpaduxoB ¢pynkimii Buna y = f (x —d) + h, y = kf (x), y = f (kx) u3 rpaduka y = f (X).

1) ITo3HakOMHTD yyamuxcs ¢ IpoOHO-TUHEHHOM (QyHKIMEN U BBIIBUTH €€ CBOMCTBA.

2) BeiBecTu anropuT™M mocTpoeHus rpaduka ApoOHO-TMHEHHOW (yHKUIMU U cHOpMHUPOBATH
YMEHHE €r0 NPUMEHSITh

5. lociienoBaTeIbHOCTH M MX 001IME CBOWCTBA

[TonsiThe YMCIIOBOM TOCIENOBAaTENIBHOCTH. 3aJaHHE I0CIEI0BAaTEIbHOCTH PEKYPPEHTHON
dbopmyroit u popMyIoi N-oro djieHa.

OcnosHble yenu:

1) YTOYHUTH NpEACTaBICHHUS YYalIMXCs O OECKOHEYHON YHCIIOBOHM MOCIEN0BAaTENbHOCTH, 00
MCIIOJIb30BAaHUU MH/IEKCHBIX 0003HAaYEHUI.

2) CchopmupoBaTh MOHATUE YWIEHOB MTOCIEI0BATEILHOCTH, OOIIETO YieHa MOCIeI0BATEIbHOCTH.
3) ITlo3HakoMuTh yyalmmxcsi cO croco0aMu 3afaHus IOCJIEJOBATEIbHOCTU: AHATUTUYECKUM
(pexyppeHTHON (opmynoil wim (GopMmynoi OOIIero uieHa), MEPeUUCIEHUEM €€ WICHOB HIIU
CJIOBECHBIM OITUCAHHUEM.

4) CchopmupoBaTh yMEHUE HAXOIMTh YICHBI MOCIENOBATEIBHOCTH, 33aHHON (opMysoi N-TO
YJIeHa.

5) ChopmupoBaTh yMEHUE HaXOAUTh YICHBI ITOCIEA0BATEILHOCTH, 3aJAHHON PEKypPEHTHO

6) ChopMupoBaTh MOHATHE MOHOTOHHBIX MOCIIEIOBATEILHOCTEH M OTPAaHUYCHHBIX
IIOCJIEI0BATEIbHOCTEN.



7) ChopmupoBaTh yMEHUE HCCIEAOBATH HA MOHOTOHHOCTb ITOCJICIOBATEILHOCTH.

8) CdopmupoBaTh YMEHHE 00KA3bl8amb OTPAHUYEHHOCTh MOCIEA0BATEIbHOCTEH, HMCIONb3YS
omnpeieseHue

6. ApudmMernyeckasi nporpeccust

Apudmerndeckast mporpeccusi. @opmyisl N-0ro wieHa apuhMETHISCKON MPOTPECCHH, CYMMBI N
MEPBBIX YICHOB

OcnosHble yenu:

1) ChopmupoBaTh noHaTHEe apuHMETUIECKON MPOrPECCUu, €€ Pa3HOCTH.

2) BeiBectu dopmyity o0I1Iero wieHa apupMeTHIeCKON IPOrpeccuu U chopMUpoOBaThH YMEHUE €€
MIPUMEHSATb.

3) ITo3HAaKOMUTH yJalIMXCcs CO CBOMCTBAMU U MPU3HAKAMH apU(PMETHICCKON MPOTPECCHH.

4) BoiBecTu opMyIibl CyMMBI IIEPBBIX N WIEHOB apu(PMETHYECKOM MPOrpeCcCUu:

5) TpenupoBaTh yMEHHE peIIaTh 3aJa4ydl HA HCIOJb30BaHWE MOHATHS apuPMeTHUIECKOM
nporpeccuu u Gopmysbl ee 00IIero wieHa

7. I'eomeTpuyeckas nporpeccust

I'eomerpuueckas nporpeccusi. @opMysbl N-0ro 4jaeHa r€OMETPUUECKOM IMPOrpecCHH, CyMMBI N
MIEPBBIX YICHOB

OcHognvle yenu.

1) ChopmupoBath NOHATHE FEOMETPUUECKOM TPOrPECCUH, €€ 3HaAMEHATES.

2) BeiBectu popmyiry 001IIEro wieHa reOMeTpUIecKOr Mporpeccuu u copMHUpPOBATh YMEHUE €€
IIPUMEHSATD.

3) Ilo3HaKOMUTD ydaliuxcs co CBOMCTBAMU U MPU3HAKAMU T'€OMETPUUYECKON ITPOrPECCUU.

4) TpenupoBaTh yMEHHE MPUMEHATh (opMyay cymMmbl U (QopMyly oOLIero ujeHa
apu(pMeTHUUECKOI MPOrpeccu Mpy pelIeHuH! 3a1a4

5)BeiBecTu popMyIly CyMMBI IEPBBIX N YJIEHOB T€OMETPUUYECKON MPOTPECCUH.

6) ChopMupoBaTh MOHATHE OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCUH.

7) BeiBectu popMyity CyMMBI YI€HOB OECKOHEUHO YOBbIBAIOIIEH reOMETPUIECKO Iporpeccu u
chopMupoBaTh YMEHUE €€ TPUMEHSTD.

8) TpenupoBaTh yMeHHE NPUMEHATH (GOPMYNTY CYMMBI MEPBBIX N YIEHOB I€OMETPUYECKOH
IPOrpeccuu

9) ChopmupoBaTh NOHATHE apHUPMETUKO-TEOMETPUUECKOI Mporpeccuu U GopMylibl ee 00Iero
YJIeHa.

10) CdopmupoBaTh NpeACTaBICHUE O JUHEHHBIX PEKYPPEHTHBIX COOTHOLIEHMSX IMEPBOrO U
BTOPOTO MOPSAKA.

8.PasBuTHe NOHATHS KOPHA

Kopenb Tperbeii crenenu. Ilonstue o0 wuppauuvoHanbHOM uucie. OyHKUMS U ee Tpaduk.
ITonsATHE O KOPHE N-OM CTEINEHH.

Ocnognvie yenu:

1) ChopmupoBaTh MOHATHE KYOHMUECKOrO KOPHA, KOPHS N-i CTENeHH, apuMEeTUIECKOro KOpHS
N-I CTENEHHU.

2) [1o3HaKOMUTH yYaluxcs CO CBOMCTBAMHU KOPHS N-U CcTeneHW U CPOPMUPOBATH YMEHHE HUX
IIPUMEHSTD.

3) CdhopMupoBaTh yMEHUE BHIIOJIHATH MPEOOpa30BaHNE BBIPAXKEHUHN, COAEpKAIUX KOpPHU N-i
CTETNIEHW: BHECCHHE MHOXMTENS I0J 3HAK KOpHS, BBIHECEHHE MHOXMTENS WU3-NOJ KOPHS,
IpUBEICHNE paJUKaIOB K OOIIEeMy IOKa3aTenio, OCBOOOXKIEHHE OT HPPalMOHAIBHOCTH B
3HaMeHareJse (YUCIIUTeNe).

4) ChopmupoBaTh yMEHHE BBINOJIHATH NpeoOpa3zoBaHUe BhIPAXKEHHM, cOAepKallux KOpHHU N-if
CTETIEHH, OCHOBAaHHbIE Ha HCIOJB30BaHUM (HOPMYNT COKpAIIEHHOTO YMHOXEHHUS U
KOMOMHUPOBAHUHU yX€ U3BECTHBIX OIEpaINil ¢ KOPHEM,

(v} n (9}
5) TIo3HaKOMUTH ydamuxcs ¢ QYHKIUeH y = \/x U BHIABHTH €€ CBOICTBA.



6) Ilo3HaKOMUTH yYalIMXcsl C TEOPEMOM O paAlMOHAIBHBIX KOPHSX MHOTOYI€Ha C LETbIMHU
koddumeHTaMu U chopMUpPOBATh YMEHHE NMPUMEHSTh €€ Ul ONPEIeICHHs PallMOHATbHOCTH
WJIM UPPALMOHAJIbHOCTH YUCEI

9. PemieHue npocTeiimux MppPaMOHAJIbHbIX YPABHEHNH U HEPABEHCTB

Kopenb Tperbeit creneHu. PemeHue ypaBHEHHMH, CBOJSIIMXCS K JIMHEMHBIM. Pemenue
YPaBHEHUH, CBOASAIIMXCS K KBaIpaTHBIM

Ocnosnble yenu:

1) CpopmupoBaTh yMeHHUE peniaTh MPOCTEHIINE HPPALMOHATIEHBIE YPABHEHUS.

2) [To3HaKOMUTH Y4aILUXCsl C METOJOM “‘yraJplBaHHs KOPHS M JalbHEHILIEro JOKa3aTeIbCTBa
€ro eIMHCTBEHHOCTH Ha OCHOBAaHUU MOHOTOHHOCTU (DYHKIIUU

3) ChopmupoBaTh yMEHUE peIaTh MPOCTEHIINE UPPALMOHATILHBIC HEPABCHCTBA.

4) ChopmupoBaTh yMEeHUE peliaTh Oosiee CI0kKHbIe HEPAaBEHCTBA, TPEOYIOIINe PACCMOTPEHUS
O/13 HepaBeHCTBA WM UCIIOJIB30BAHMSI METO/1A 3aMEHBI HEU3BECTHOTO.

10. Paciunpenne moHATHS CTeNEeHH

Crenenb ¢ uenbiM nokaszarenaem. Criocod 3anucy 3Hau€HUH BEJIUMYMH C BBIJICIIEHUEM MHOXKUTEIS
crenenu 10 B 3amucu yncina. 3amUCch KOPHEH C MOMOIIBIO0 CTENEHH C JPOOHBIM MOKa3aTeNeM.
Ocnognbie yenu:

1) ChopmupoBath MOHATHE CTEIICHH C OTPUIIATEIHHBIM IIEIIBIM TOKA3aTEJIEM.

2) CpopmupoBaTh yMEHHE IPUMEHATH OCHOBHBIE CBOMCTBA CTEIICHEH C LIeNbIM [T0Ka3aTesIeM.

3) ChopmupoBaTh MOHATHE CTEIICHU C IPOOHBIM ITOKA3ATEIICM.

4) CdopmupoBaTb yMEHHE MPUMEHATH OCHOBHBIC CBOICTBA CTENEHEW C pallOHaIbHBIM
IIOKa3aTEJIEM.

5) IosnakomuTh yuamuxcs ¢ Gpynkuueii Y = kX " 1 BBIIBUTH €€ cBOlCTBa

6) TpeHupoBaTh yMeHHE CTPOUTH rpaduk dynkimun y = kx "

11. Pemienne ypaBHeHU M HEPABEHCTB BHICIIUX CTeNeHel

IIpumepsl pelIeHHi ypaBHEHUN TPETbEH M YETBEPTOM CTEIEHH C HCIOJIb30BAHMEM METOJIOB
pa3I0KEHUS HA MHO>KUTENH, 3aMEHBI [IEPEMEHHBIX

OcHnognvie yenu.

1) Ilo3HaKOMUTH ydalIMxcs C MpUEMaMH PELIEHUs YpaBHEHUH, COJIEp)KalUX HEU3BECTHOE B
CTETEeHH C OTPUIATENILHBIM U JPOOHBIM TOKa3aTeNeM

2) ChopmupoBaTh MOHATHE YpaBHEHUS N-i CTETICHH.

3) ChopmupoBath MOHSATUE BO3BPATHOTO YpaBHEHHS 4-T0 MOpsSAKa U chOpMHUPOBATH YMEHUE UX
perars.

4) TloBTOpUTH U CHCTEMATHU3HPOBATh H3BECTHBIE CIIOCOOBI PEIICHUS YPaBHEHHUS BBICIIMX
CTeNeHEeW M JOMOJHUTH MX HOBbIMH. C(hopMylIHpoBaTh /iBa OCHOBHBIX METOJA UX PELICHMUS:
METO/] Pa3JIOKEHNS HA MHOYKUTENH, METOJ] 3aMEHBI HEU3BECTHOTO.

5) ChopmupoBath MpeACTaBICHUE O METO/I€ HEOTIPEACIICHHBIX KO (UIIMEHTOB.

6) TpenupoBaTe yMEHHME pEIIaTh YypPaBHEHUS, COACpXKAIIUE HEU3BECTHOE B CTENEHU C
paloHaIbHBIM MIOKa3aTelleM

7) 3akpenuTh yMEHHE pellaTb HEPABEHCTBA BBICIIUX CTENEHENW C MPUMEHEHHEM PA3JIOKEHUS Ha
MHOKUTEH.

8) Ilo3HaKOMUTH yJaluxcsi ¢ IPUMEHEHUEM 3aMEHbl HEM3BECTHOTO IPU PELIEHUN HEPABEHCTB
BBICIIIUX CTETEHEN

9) loxa3zaTb Teopemy besy u copmupoBath yMEeHUE IPUMEHSTH €€ I HaXOXKACHUS OCTaTKa OT
JienieHnst MHOorowieHa P (X) Ha JIMHEWHOe BBIpaXKEeHUE X — d.

10) TTo3HaKOMHUTH y4aIIUXCsl CO CIOCOOOM JeNIeHUs MHOTOUYICHOB 1o cxeme ['opHepa.

11) Jlokazatp crmeacTBue Teopembl be3y M MOo3HAKOMHTH y4allluXCs ¢ €ro MPUMEHEHUEM ISt
pa3I0KEeHUsI MHOTOUYIEHA HA MHOXKHUTEIN.

12) TToctpouTh Crioco0 MOHMKEHUS TOPSAKAa YPAaBHEHHUS BBICIIMX CTENEHEH M cPOopMHUpPOBATH
YMEHHE €r0 IPUMEHSTD.

13) Ha ocHOBaHMH TEOpEMBI O PAIlMOHAIBHBIX KOPHSAX alreOpanvyecKux ypaBHEHHH C LIEITBIMHU
K03 unreHTaMu chopMyIUpPOBaTH PUEMBI IIOMCKa PAllMOHATBHBIX KOPHEH.



12. CucremMbl HeJIMHEHHBIX YPaBHEHHI

Pemienue cucrem AByX ypaBHEHHMH, OAHO M3 KOTOPBIX JUHEWHOE, a JAPYroe BTOPOU CTEIECHH.
IIpumepsl pelIeHUs CUCTEM HENMHEMHBIX YpPaBHEHUM C JBYMs HEW3BECTHBIMU. Pemenue
TEKCTOBBIX 3aJ1a4 aJredpandyeckuM crocooom

Ocnosnvle yenu:

1) CchopmupoBaTh yMEHHE PEIIATh CUCTEMBbl HEJIMHEHHBIX YPAaBHEHUH CIIOCOOOM MOACTaHOBKH U
CIIOKEHUS

2) CodopmupoBaTh yMEHHE pellaTb CUCTEMbl HEJIMHEHHBIX YPAaBHEHUH METOJOM 3aMEHbI
HEU3BECTHOTO.

3) ChopmupoBaTh MOHATHE MOJIHOTO OJHOPOAHOIO YpaBHEHHs BTOPOH CTENEHH OTHOCHTEIBHO
X, Y.

4) Iloctpouth cnocO0 pelIeHUs] CUCTEMbl YPAaBHEHHH C TMOJHBIM OJHOPOJHBIM YpaBHEHHEM
BTOPOH CTENeHU U COPMHUPOBATH YMEHHE €TI0 IPUMEHSATb.

5) TpeHupoBaTb yMEHHE pELIaTh CHUCTEMbl HEIMHEHHBIX YPABHEHUH C IOMOIIBIO crocoba
MIOCTAaHOBKH WJIH CIJIOKEHUS

6) ChopmupoBaTh NOHATHE CUMMETPUUECKON CUCTEMBI.

7) IlocTpouTh CIOCOO pEHICHHS CHUMMETPHYECKHX CHCTEM U C(HOPMHpPOBATH YMEHHE €ro
OPUMEHSTh

13. Ilpuban:keHHOE pellleHUe YPaBHEeHUIi

[TpubnnxeHHOe 3HaYeHUE BEJIMYMHBI, TOYHOCTh MPUOIMDKEHUS. AGCOIIOTHAS U OTHOCUTEIIbHAS
MOTPEIIHOCTH MPUOIMKEHHUS.

OcHognbvle yenu.

1) CdhopmupoBarh HOHATHS aOCONIOTHOM M OTHOCUTENBHOW MOIPEIIHOCTH U CHOPMHPOBATH
YMEHHUE PUMEHATH UX.

1) ChopmupoBaTh yMEHHE BBIYMUCIATH IMOTPELIIHOCTh CYMMBI, Pa3HOCTH, HPOM3BEACHUS U
YacTHOTO.

2) TpeHupoBaTh yMEHHE BBIUUCIIATH A0COTIOTHYIO U OTHOCUTEIBHYIO IIOIPEIIHOCTb.

1) CpopmupoBaTh npecTaBlieHUE O BBIIOIHEHUH TeopeMbl bomnbiiano-Komm.

2) IlocTtpouTh METOJ MOJOBUHHOIO MAENCHMS [UIl HAXOXKJIEHHs MPHOIMKEHHOTO PpEIIeHUs
ypasuenus f (X) = 0 u chhopMupoBaTh yMEHHE €O IPUMEHSTh.

14. U'toroBoe noBTOpeHHEe Kypca ajaredpsl 7-9 kiaaccoB

OcnosHnvle yenu:

[ToBTOpeHue, 0600IIEHNE M CHCTEMAaTHU3alusl 3HAaHUM, YMEHHH M HaBBIKOB 3a KypC aireOpbl

OCHOBHOI1 00111€00pa30BaTeNbHO MIKOJIBI.



4., TONMOJHEHUA

Cucrema OLEHKHM JOCTIKEHMSI IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHUs MPEIINONAraeT KOMHAeKCHbLI
n00X00 K oueHKe pe3yibmamosé OOpPa30BaHUs, MO3BOJSIONINN BECTH OLEHKY TOCTHXKEHUS
oOyvaromuMucss  Bcex  TpEX  TIpymnm  pe3yjdbTaToB  OOpa3oBaHUSA:  JIUYHOCHIHBIX,
MemanpeoMemHuvlX U NPeOMemHbIX.

Cucrema OILIGHKH TpEAyCMaTPUBAET YPOGHEEblll NOOX00 K COJCPKAHUIO OLEHKU U
WHCTPYMEHTAPUIO JIJIsl OLIEHKH JOCTHKEHUS IJIAHUPYEMbIX Pe3y/IbTaToB, a TAaKXKe K MpeCcTaBlie-
HUIO U UHTEPIPETALUU PE3yIbTaTOB U3MEPECHUIA.

OaHuM U3 MPOSIBICHUNH YpPOBHEBOTO IOAXOJAA SIBISETCS OLEHKA WHIUBUAYAIbHbBIX
00pa30BaTeNbHBIX JIOCTIKEHUN HAa OCHOBE «METOJIa CIOXKCHHS», MPU KOTOPOM (PUKCHUPYETCS
JOCTH>KEHHE YPOBHS, HEOOXOIUMOTO JUIsl YCIEIIHOTO MPOAOHKEHUST 00pa30BaHUS U PEATbHO
JIOCTUTaeMOro OOJIBIIMHCTBOM YYAaIlUXCS, U €r0 IMPEBBIIICHUE, YTO IO3BOJISIET BBHICTPAUBATh
WHIMBUIYAJIbHBIC TPACKTOPHH JBIKCHUS C YIETOM 30HBI OJIFDKANIIETO pa3BUTHS, (OPMUPOBATH
MOJIOKUTEIBHYIO YUeOHYIO U COIIMAIbHYIO MOTUBAIIUIO.

OCo0eHHOCTH OLIEHKHU NMPeAMETHBIX Pe3yJIbTATOB

OrneHka MpeaMEeTHBIX Pe3ylbTaTOB MPECTABIAET COOOW OLIEHKY TOCTHXKEHUS 00ydaro-
HIUMCS ITITAHUPYEMBIX PE3YJIbTaTOB MO OTEIbHBIM IIPEeIMETaM.

dopMupoBaHUE 3THUX PE3YJIBTATOB OOCCIICUMBACTCS 3a CUET OCHOBHBIX KOMIIOHEHTOB
00pa30BaTeNbHOTO NpoIecca — YU4EeOHBIX MPEAMETOB.

OCHOBHBIM  00BEKTOM OIICHKH TMPEIMETHBIX pPE3YJIbTaTOB B COOTBETCTBUHU C
TpeboBanusiMu CraHAapTa SIBISETCS CIIOCOOHOCTh K PEIICHHIO Y4eOHO-TIO3HABATENBHBIX M
yueOHO-TIPAaKTUYECKUX 3a/Jad, OCHOBAHHBIX Ha HW3y4aeMoM Y4eOHOM Marepuane, ¢
HCIIOJIb30BaHUEM CIIOCOOOB JCHCTBHIA, PeIEeBAaHTHBIX COJEPIKAHUIO YUEOHBIX MPEAMETOB, B TOM
YHCIie METaNpPEeAMETHBIX (TT03HABATENbHBIX, PETYISTUBHBIX, KOMMYHUKATUBHBIX ) ACHCTBHIA.

CucreMa OIICHKM MPEAMETHBIX PE3yJlbTaTOB OCBOCHHUS YYEOHBIX MPOTpaMM C YUETOM
YPOBHEBOTO MOJX0/a, npuHAToro B CraHmaprte, mpeanosiaraeT BbljejdeHne 0a30BOro ypoBHA
AOCTHKEHMH KAK TOYKH OTCYéTa MpU MOCTPOCHUU BCEH CHUCTEMBI OLIEHKH U OpraHU3aluu
WHIUBUTyAIBHON PabOThI C 00yUYarOmUMHKCS.

Peanbuple gocTmkeHHs] O0ydYarOMMXCS MOTYT COOTBETCTBOBAaThH 0a30BOMY YpPOBHIO, a
MOTYT OTJINYAThCS OT HETO KaK B CTOPOHY MPEBBIIICHUS, TaK U B CTOPOHY HEIOCTHUKECHHUSI.

[TpakThKa MOKa3bIBAET, YTO JI OMUCAHUS JOCTHKCHHH O0YyJarommxcs IeiaecooOpa3Ho
YCTaHOBUTH CJEAYIOLIUE MATh YPOBHEH.

ba3oBblii ypoBeHb JOCTHKEHHH — YPOBEHB, KOTOPHIN JEMOHCTPUPYET OCBOEHHUE Y4eO-
HBIX JIEUCTBUM C OMOPHOIN CUCTEMOM 3HAHUU B pamMKax Auana3zoHa (Kpyra) BbIIEIEHHBIX 3ajau.
OBnanenne 6a30BBIM YPOBHEM SIBJISICTCS IOCTATOYHBIM TS TIPOIOJIKEHUSI 00YUIEHHUS Ha CIEAYIO0-
el cTynmeHu oOpa3oBaHMs, HO HE MO MPOPMIHLHOMY HampaBiieHH0. JlocTmkeHnIo 0a30BOTO
YPOBHSI COOTBETCTBYET OTMETKA «YOBJICTBOPUTEIHHO» (MM OTMETKA «3%», OTMETKA «3aUTEHOY).

[IpeBbliienrie 0a30BOr0 ypOBHS CBUIETENILCTBYET 00 YCBOCHUU OMOPHOM CHCTEMBI 3HAHUMN
Ha YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJA/ICHUS y4EOHBIMU JEUCTBUSAMH, a TAKXKE O KPYro-
30pe, mupore (Wi n3bupareabHoCcTH) UHTEepecoB. Llenecoobpa3Ho BHIIEIUTH CIEAYIONIUE ABA
YPOBHsI, MpeBbIMIAOIIME 0230BbIii:

IloBbIlIEHHBII YPOBeHb JOCTH)XCHUS TUIAHUPYEMBIX PE3yJIbTaTOB, OIEHKA «XOpOIIoY /
«»



Bbicokmii ypoBeHb JOCTH)KEHUS IJIAHUPYEMBIX PE3YIbTATOB, OLIEHKA OTIUYHO» / «5»

IIoBBIIIEHHBI M BBICOKMH YPOBHH JOCTHIKCHUS OTJIMYAIOTCS II0 IIOJIHOTE OCBOCHUS
IUIAHUPYEMBIX ~ PE3YyJIbTaTOB,  yPOBHIO  OBJAACHUSA  y4eOHBIMH  JCHCTBUSMH U
c(OpPMHPOBAHHOCTHIO HHTEPECOB K JTaHHOW MPEMETHOMH 001aCcTH.

WNuauBuyabHbIe TPACKTOPUH 0OydeHUs! 00y4aromuXxcs, TEMOHCTPUPYIOMINUX OBBIIICH-
HBII U BBICOKMH YPOBHH JAOCTHKEHHH, Lie1ecoo0pa3Ho GOopMHUPOBATh C Y4ETOM MHTEPECOB ITUX
o0yyaroIuxcsi ¥ MX IUIaHOB Ha Oyayiuee. [Ipyn Hain4yuy yCTOHUMBBIX MHTEPECOB K y4eOHOMY
IpeIMETy U OCHOBATEJIbHOW MOATOTOBKH 110 HEMY Takhe 00y4aroliecs MOTyT ObITh BOBJIEUEHbI
B IPOEKTHYIO JAEATEJBHOCTh IO MPEIMETY U COPUEHTUPOBAHBbI Ha MPOJODKEHUE OOydeHUs B
CTapIIMX KJIACCAX M0 JaHHOMY MPOQHUITIO.

Jlis onncaHusl MOATOTOBKM yYalllUXCsl, YPOBEHb JOCTHKEHUI KOTOPBIX HHAKe 0a30BOroO,
1eJ1ecO00pa3HO BBIICIUTH TAKXKE JIBA YPOBHSI:

IMoHM:KeHHBII YPOBEHb JOCTIKCHHM, OIICHKA «HEYIOBICTBOPUTEIBLHOY / «2).

Hu3kuii ypoBeHb JOCT)XEHUMN, OLIEHKA «TIIOX0» / «1».

He noctmxenune ©6a30BOoro ypoBHsS (IOHMXKEHHBIH M HM3KUM YPOBHHM JIOCTHXKEHHN)
¢buKcupyercss B 3aBUCUMOCTH OT 00bEMa U ypOBHS OCBOCHHOI'O M HEOCBOEHHOT'O COAEP)KaHUS
peaMera.

Kak npaBuiio, mOHMKeHHBbIN YPOBEeHb JOCTHM)KEHHUN CBHJIETENBCTBYET 00 OTCYTCTBUU
CUCTEMATHUYECKON 0a30BOM MOATOTOBKH, O TOM, YTO OOYYarOIIMMCS HE OCBOEHO JaXe€ U I0JIO-
BUHBI TUTAHUPYEMBIX PE3YJIbTaTOB, KOTOPbIE OCBAMBAET OOJIBITMHCTBO 0OYYAIOIIMXCS, O TOM, YTO
UMEIOTCS 3HAUYMTENbHBIC TPOOeNbl B 3HAHMSX, JalibHelmee oOydeHue 3aTpynHeHo. [Ipu sTom
00yyaroImuiicss MOXKET BBINOJIHATH OT/AEIbHbBIC 3a/laHUs MOBBILIEHHOTO YpoBHs. [laHHas rpymnna
oOyuaromuxcs (B cpefHeM B Xoje 00yueHus cocTapisitomias okosio 10%) Tpedyer cnenuaibHOR
JMarHOCTUKU 3aTpyJHEHHH B o0OydeHUHM, MpoOenoB B cHUCTEME 3HAaHUH U OKa3aHWUU
1eJIeHANPaBIEHHONW MOMOIIU B IOCTUKEHUU 0a30BOI'0 YPOBHSI.

Hu3kunii ypoBeHb OCBOEHUS IUIAHUPYEMBIX DPE3YJIbTaTOB CBHJETENIBCTBYET O HAJIWYUU
TOJIBKO OT/EIBHBIX (PparMEHTApHBIX 3HAHUM 110 IPEeaMETY, JalibHellee 00yuyeHne NpakTUYECKU
HEBO3MOKHO. O0yyaronumMcsi, KOTopble IEMOHCTPUPYIOT HU3KUI YPOBEHb JOCTUXKEHHM, TpeOy-
eTcsl CHeluajibHas IMOMOLIb HE TOJBKO MO Y4eOHOMY IpeaMeTy, HO U 1Mo (HOPMUPOBAHUIO
MOTHBALMM K OOYyYEHUIO, Pa3BUTHUIO HHTEpeca K U3ydaeMoil MpeAMETHON 00J1acTH, TOHUMAHUIO
3HAYMMOCTH NPEAMETA I KU3HU U Ap. TOJIBKO HAJIWYUE MOJIOXKUTEIBHONM MOTHUBALMU MOKET
CTaTh OCHOBOM JIMKBUJAIIMK IPOOEIOB B O0YUEHUH /ISl TAHHOM TPYMIBI 00Y4arOLIXCS.

OnucanHBI BbIIIE TOAXOJ LEIECO00pa3HO MPHUMEHATh B XOJAE PA3IMYHBIX IPOLEIyp
OLICHMBAHMSI: TEKYIIIETO, TPOMEXYTOUYHOTO U UTOTOBOTO.

Jns dopMupoBaHUsS HOPM OLIEHKH B COOTBETCTBHH C BbIACIEHHBIMU YPOBHSIMH HE00XO-
JUMO OIUCaTh JAOCTIXKEHUs oOydaromierocss 0a30BOro ypoBHS (B TEpPMHMHAX 3HAHUHA U yYMEHHI,
KOTOpBIE OH JIOJKEH POJAEMOHCTPUPOBATH), 32 KOTOpPhIE 00ydaroImuiics 000CHOBAaHHO MOJTy4aeT
OLIEHKY «YZOBJIETBOPUTEIBHO». [l0oCiIe 3TOro OompenensroTcss U COAEPKATENBHO ONMMCBHIBAKOTCS
Oosiee BBHICOKME MM HU3KHE YPOBHM JOCTHXEHHMH. BaKHO aKleHTHpOBaTh BHMMaHUE HE Ha
olIMOKax, KOTOpbIe caean oOydarouuiicsa, a Ha y4eOHBIX JOCTH)KEHUSX, KOTOpble obecredn-
BAIOT NMPOJIBMKEHUE BIEPE] B OCBOCHUU COEPIKaHUS 00pa30BaHuUs.

Jnis oueHKHM AMHAMUKU (OPMHPOBAHHUS HPEIMETHBIX PE3yJIbTaTOB B CHUCTEME BHYTPHU
[IKOJIBHOTO MOHHUTOPHHra 00pa3oBaTeNbHBIX JOCTHXKEHUH LieraecooOpa3Ho (UKCHpOBaTh U
aHAJIM3UPOBaTh JaHHbIE O C(OPMHUPOBAHHOCTH YMEHHHM M HABBIKOB, CIIOCOOCTBYIOIIHMX OCBOE-
HUIO CUCTEMATHYECKUX 3HAHWUM, B TOM YHCIIE:



v nepeuUYHomMy O3HAKOMIAEHUIO, 0mpa6om1<e U OCO3HAHUN meopemudecKux Mmooenel u

nonsimuti(OOMIeHayYHbIX W 0a30BBIX JUISI JAHHON OONACTH 3HAHUS), CMAHOAPMHLIX

anieopummos u npouedyp,

v’ GbIAGNIEHUIO U OCOZHAHUIO CYywHocmu u ocobennocmeil HU3Yy4aCMbIX OGBGKTOB, mponeccoB

U SIBJICHUM JEMCTBUTEIBHOCTU (IPUPOIHBIX, COLMAIBHBIX, KYJIbTYPHBIX, TEXHUUECKUX U

,I[p) B COOTBCTCTBHHU C COACPKAHHUEM KOHKPETHOI'O yqe6H0ro npeameTa, CO30AHUIO U

UCNONIb308AHUIO MOOeell HU3y4acMbIX 00BEKTOB U IIponeccoB, CXEM;

v gviaeneHun u AHAIU3Y CYUWeCne6eHHblX U yCWlOlZ‘-IMGbZX ceazell U OMHOWEHUU MCXKOY

00BEKTaMU U mponeccaMu.

HpI/I 3TOM 0053aTEIbLHBIMH COCTaBJIAIOIIUMH CUCTCMBI HaAKOILJICHHOM OLCHKU SABJIAKOTCA

MaTepUaJIbL:

»  cmapmogou OUaeHOCMUKU;

>  memamuyeckux u umo2o6bix npoeepoqulxpa6om no ecem y’{€6HblM npec)memam;

» meopueckux pabom, BKJIIOUAsi y4eOHbIC HCCIICIOBAHUS U YICOHBIC IIPOCKTHI.

Pemenue o JOCTMIXKEHMH HIM HE JIOCTHXKEHHU IUIaHUPYEMBIX PE3YJIbTATOB WU 00

OCBOCHHMHN HJIN HEC OCBOCHHUH y‘lC6HOFO MaTrepuaja IMPUHHUMACTCA Ha OCHOBC PC3YJIbTATOB

BBLITIOJIHEHUS  3aJaHUN 06a3oBoro YPOBH:I.

B nepuox BBenmenuss CranpmapTa KpuTepuit

JOCTHIKEHUS/OCBOCHHUS YIeOHOTO MaTepraia 3a1aéres Kak BoIosHeHUe He MeHee 50% 3amanmii
6a3zoBoro ypoBHs uiu mnonydeHue 50% OT mMakcUMallbHOTO Oajia 3a BBIOJTHEHHUE 3aJaHui

0a30BOro ypoBHS.

YpoBHU OueHka Teopus [Ipaktuka
VYMeTb BBHINOMHATH 3aJaHUS
Y3naBanue Pacno3naBarthb O00BEKT,
nmo o0pa3ly, Ha  Hemo-
Anroput™MuvecKas HaXxOOUTh HYXHYIO  Qop-
«3» CpPE/ICTBEHHOE  TNPUMEHECHHE

NEeITEILHOCTD ¢ IIOM-
CKa3Kou

Myily, NpU3HAK, CBOMCTBO U
T.J.

dbopMmyI, IpaBuiI, UHCTPYKIUN
U T.JI.

3HaTh (QOPMYIUPOBKU BCEX

MOHATHM, WX  CBOICTBa, | YMeTh padoTaTh C yueOHOU U
MPU3HAKH, HOPMYIIBI. CIOPAaBOYHOW  JIUTEpaTypoi
Bocnpoussenenune P > bopmy p PaTypoH,
YMmern BOCIPOU3BECTH | BHIIOJIHATH 3aJlaHus,
AnropurMuyeckas
«4» | IOKa3aTenbCcTBA,  BBIBOJBI, | TpeOyrolIMe HECJIOKHBIX
JESTENbHOCTD oe3 .
HOMICKA3KH YCTaHABIIMBATh B3aMMOCBS3b, | IPeoOpazoBaHUI c
BBIOMpAaTh  HYXHO€ Ui | IPUMEHEHHEM  HM3y4aeMoro
BBITTOJTHEHUS JAHHOTO | MaTepuana
3aJaHMsl
YMerp TIPUMEHSATH  TOMY-
Ionumanue YEeHHBIE 3HAHMS B Pa3IMYHBIX
Henarb  joruueckue  3a-
JesTenbHOCTh  TIpHU CUTYaIUsX.
KJIFOUEHUS, COCTaBJISITh
OTCYTCTBHH SABHO | «5» BbInoHATH 3aJjaHus
QITOPUTM,  MOJAEIb  He-
BBIPQXEHHOI'O  aJro- - KOMOMHHPOBAaHHOTO  Xapak-
CIIOKHBIX CUTYallUi
puT™Ma Tepa, CoAepKaIUX HECKOJIBKO
TTOHSITU .
Osaanenue 3HaTh U3YyYEHHBIH | YMeTh NPUMEHATh 3HAHHS B
YMCTBEHHOM Matepua, CcBOOOAHO | JTH0O0M HEeCTaHJIapTHOMN
CAMOCTOAITEJILHO- «5y | OPHCHTHDOBATLCA B HEM. CUTYaIHH.
CTBHIO HNmern 3HAHUSA u3 | CaMoCTOATEILHO
TBopueckas JIOTIOJTHUTEIBHBIX BBINOJIHATH TBOpYECKHE
UCCIIEI0BATENbCKAs HCTOYHHKOB. Brnanets | uccienoBarenbCckue 3a0aHus.




JCATCIIBHOCTD

OTIepalMsIMU  JIOTHYECKOTO
MBIIIJICHUS.

CocraBJiagarb MOJIENb JTH000H
CUTYaI1H.

BuinmoaHars
KOHCYJIbTaHTa.

byHKIUN

YYEBHO - METOJAUYECKOE OBECIIEYEHHUE

Y4eOHO — TeopeTHYECKHE MATEPHAJIbI:
1. Aunrebpa. 7 knacc B 3 wactax/JI. I'. Ilerepcon, /[ JI. AGpamos, E. B. UyrkoBa.-M.:
BMHOM. Jla6oparopus 3Hanuii, 2017.

2. Aurebpa. 8 xiacc. YueOnuk B 3-x yactsax. ®I'OC /Tlerepcon JI. I'., Araxanos H. X.,
[TerpoBuu A. O., [Tognmunckuii O. K., Poratosa M. B., Tpymun b. B. -M.: BUHOM.
JlabopaTtopus 3Hanui, 2017..

3. Aunrebpa 9 xnace./ ITerepcon JI. I'., AraxanoB H. X., [lerposud A. 0., [TommumnckuiiO.

K., PoratoBa M, B., Tpymuu b. B. — M: BUHOM. JlaGoparopus 3nanwmii, 2017.

YueOHO-MeTOAMYECKAN JIUTEPATYPA:

1. E. B, Uytkosa, JIO. A. I'pymeBckas CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI 10
Kypcy anredpsl uist 7 kinacca «Yuycb yuutbes» JI. I'. Tletepcon u ap.

2. M. B. Porarosa, O. B. baxanoBa CaMoCTOSITe/IbHBIE U KOHTPOJIbHBIE PA0OTHI 110 KYpCY
anreopsl st 8-9 knaccoB «Yuych yuuthes» JI. I, Tlerepcon u ap.

3. JI. T'. Ilerepcon u ap. Meroauueckue MaTepuaibl K yueOHUKY «Anredpa 7 Kiiaccy

4. JI.T. Ilerepcon u ap. Metoandeckue MaTepuaibl K yaeOHUKY «Anredpa 8 kimace»

5. JI.T". Ilerepcon u ap. MeTonuueckre MaTepuaisl K yueOHUKY «Anredpa 9 kimace»

HNHTEpHET-pecyPChI

1. www. edu - "Poccuiickoe oopazoBanue" deaepalibHbIi TOPTAIL.

2. www. school.edu - "Poccuiickuii 061eo0pa3oBaTebHbIi mopTat”.

3. www.school-collection.edu.ru/ Enunas xosuiekims udpoBeix 00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe IIKOIBHOTO YUUTEIS MATEMATUKH

JlokymeHTaIus, paboure MaTeprallbl U YIUTEIsT MaTEMaTHKH
5. www.it-n.ru"*Cets TBOpUeCKUX yunuTesei"

6. www .festival.1september.ru dectuBans nenarorndeckux uueit "OTKPBITHIH ypoK"

Ckanep

S

MarepuanbHO-TeXHHYECKOe o0ecnedyeHue

MynbTUMEIUAHBIA KOMITBEOTED

[IpunTep nazepHsIi
KonmpoBaneHelii anmapar
MynbTUMEIUATTPOEKTOP
CpencrBa TeNEKOMMYHUKALUU

Y4eOHO-IpakTHYECKOe U Y1eOHO-/1a00paTOPHOE 000py/I0BaHHE

KOMIIIEKT MHCTPYMEHTOB KJIACCHBIX: JTUHEWKA, TPAHCIIOPTHUP, YTOIBHUK (30°, 60°),

YTOJIBHUK (450, 450), APKYITb.



http://www.edu.ru/index.php
http://www.school.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://festival.1september.ru/

NHpopMailuOHHO-KOMMYHUKATHBHbIE CPeICTBA
MynpTuMeauiiHble 00yJaroniye NporpaMMbl U 3JEKTPOHHBIE yueOHbIE U3JaHUS 110
OCHOBHBIM pa3zjiejiaM Kypca MaTeMaTHKU



KanennapHo-reMaTuyeckoe IJIaHUPOBaHUeE 10 MaTeMaTHKe VISl 7 KJacca
136 yacoB (4 yaca B HeJ1eJII0)
2021/2022 y4eOHBbIH 10/

(o yueonuxy lopogees I'.B., Ilerepcon JL.I'., Aaredpa 7 kiaacc B 3-X 4acTsix, H31-BO
«BUHOM. JlaGopaTopusi 3Hanuii,2018)

Tema ypoka Koiu-BO Jlara
Ne 4acoB
/11
ITo ITo
IUIaHY (axry
| yverBepTh (30 yacos)
Iocmpoenue mamemamuueckoit meopuu (13 u)
1| Maremarnueckas MOJIEITb PeaTbHOM 3a/1aun 1 02.09
2 1 03.09
OcHoOBHBIE TPEOOBaHMS K MATEMATUYECKON MOJICITH
3 Maremaruueckast MOJIe]Ib U OCHOBHBIE TPEOOBAHMSI K HEH 1 06.09
4 Maremaruueckast MOJIeTIb U OCHOBHBIE TPEOOBAHMSI K HEH 1 07.09
S | MeToj MocTpoeHns MaTeMaTHuecKoii Teopuu. HekoTopsre 1 09.09
METOIbl MATEMATHYECKOTO JT0Ka3aTeIbCTBA
6 | Broanasn KOHTPOJIbHAs paboTa 1 10.09
7| MeTon mocTpoenus MaTeMaTudeckoii Teopuu. MeTosibl 1 13.09
MaTEeMaTHYECKOI'0 JI0Ka3aTeIbCTBa
8 | Noruueckuii BBIBOJ 1 14.09
9 | Jormueckue ommbxn 1 16.09
10 Jlornueckuii BBIBOJI. JIorHUecKkue OmmoOKH 1 17.09
11 | Moarorosxka k KorTpoONMBEHOIT paboTe mo I'maBe 1 u 3amauam 1 20.09
MOBTOPEHUS
12 Kontpoanuas padora Nel 1 21.09




13 | Ananu3 omuOOK KOHTPOIbHOM paboTs! Nel 1 23.09

Beeoenue 6 meopuro oenumocmu (15 u)

14 JlemnmMocCTh 4ncel U ee CBOMCTBa 1 24.09
15 . 1 27.09
JleTuMOCTh Yrcell U ee CBOMCTBA
16 IIpocThle uncna 1 28.09
17 Henumocts uncein. [Ipocteie uncna 1 30.09
18 JleneHue ¢ OCTaTKOM 1 01.10
19 Anroput™m EBrinia 1 04.10
20 Jlenenwue ¢ octatkoM. Anroput™m EBkinia 1 05.10
21 Jlenenwue ¢ octatkoM. Anroput™m EBkinna 1 07.10
22 J1eITMMOCTD LIENBIX YUCET 1 08.10
23 1 11.10
J1eIMMOCTD LICNIBIX YUCE
24 1 12.10

KJ’IaCCI/I(l)I/IKaIII/DI LOECIIBIX YHUCECII 110 OCTaTKaM

25 1 14.10
Jemumocts nenbix yucen. Kimaccudukamus menbx uncesn

10 OCTaTKaM

26 [ToaroroBka Kk KOHTpOIBHOM paboTe mo ['mase 2. 1 15.10
27 | Kontpoasnas paGora Ne2 1 18.10
28 | AHanu3 ommOOK KOHTPOIbHOU paboThl Ne2 1 19.10

3aKoHbl paGHOCUIBHBIX NPEodPa3zoeanuil aizedpauueckux evipaxcenuil (24 u)

29 CpaBHEHHS U UX CBOWCTBA 1 21.10
30 Apu(METUKa OCTaTKOB 1 22.10
Il yverBepTh (30 yacoB)
31 CpaBHEHHs U UX CBOICTBA. ApU(METHKA OCTATKOB 1 08.11
32 |p " 1 09.11
ellIeHKE 3314 C HOMOILBIO CPABHEHUIA
33 | CpaBHeHus, apuMeTHKE OCTATKOB M PElICHHE 337124 C 1 11.11
IMOMOLIBIO CPAaBHEHU I
34 | Muosectso PaLMOHAIBHBIX YUCET 1 12.11
35 | Muosectso PALIMOHAIILHBIX YHCEI 1 15.11
36 1 16.11

3aKoHBI apu(METHUECKUX JeHCTBUI U PAaBHOCHIILHBIE




npeoOpa3oBaHUs

37 | 3akoHBI apudMeTHYECKHX JCHCTBUI U PAaBHOCHIIBHEIE 1 18.11
npeoOpa3oBaHust
38 PaBHOCMITBHBIE Tpe0Opa3zoBaHus aNTreOpandecKux CyMM 1 19.11
39 | PasnocubHbie peoOpa3oBaHms aareOpandecKux CyMM 1 22.11
40 | papnocbHbIe peoOpa3oBaHms aareOpandecKux CyMM 1 23.11
41| pasnocumbubie peoOpa3oBaHus POU3BEICHHIA 1 25.11
42 | papnocumbibie peoOpa3oBaHus POU3BEICHHIA 1 26.11
43 [ToHsiTHE CTENEHU U €€ TPOCTEHIINE CBOMCTBA 1 29.11
44 [ToHsiTHE CTENEHU U €€ TPOCTENIINE CBOMCTBA 1 30.11
45 | Cpoiicra cremen 1 02.12
46 | Cpoiicrra cremen 1 03.12
47 | Cpoticra crenen 1 06.12
48 | Cpoiicrea crermerm 1 07.12
49 | Cpoitcrea crermerm 1 09.12
50 | IToaroroBka k KoHTpoIbHO# paboTe k I'mase 3 u § 1 T'nasel 1 10.12
4
51 | Kontpoannasi padora Ne 3 1 13.12
52 | Ananu3 ommbOK KOHTPOIBbHON paboThl Ne3 1 14.12
Beeoenue 6 meopuro muozounenos(10u)
Dopmynvl cokpauieHH020 ymuodycenus (12 u)
53 OHOUJICHBI U ISUCTBUS C HUMH 1 16.12
54 | Muoroumewer 1 17.12
95 OIHOYJIEHBI 1 MHOTOUJICHBI 1 20.12
56 OIHOYJIEHBI 1 MHOTOUJICHBI 1 21.12
57 | CriosenHe U BLIMHTAHME MHOMOUJIEHOB 1 23.12
58 | CroweHHe M BHIMHTAHHE MHOTOUIIEHOB 1 24.12
99 | yumowenue MEOroWTeHa Ha OJIHOYJICH 1 27.12
60 1 28.12

VMHOXEHIE MHOTOYJICHA HA MHOTO4JICH




11 yerBepTH(40 HYacoB)

61 YMHOKXEHHE MHOTOYJICHA HA MHOTOYJICH 1 10.01
62 YMHOKXEHHUE MHOTOYJICHA HA MHOTOYJICH 1 11.01
63 K 1 13.01
BaJIpaT CyMMBI U pa3HOCTH
64 K 1 14.01
BaJIpaT CyMMBI U pa3HOCTH
65 PasnocTs kBazpaToB 1 17.01
66 PasnocTs kBaznpaToB 1 18.01
67 K 1 20.01
BaJIpaT CyMMBI U Pa3HOCTH U Pa3HOCTh KBaJpaTOB
68 Ky06 cymmMmBbI 1 pazHoCTH 1 21.01
69 K 1 24.01
y0 CyMMBI ¥ pa3HOCTH
70 Cymma Ky0OOB ¥ pa3HOCTb KyOOB 1 25.01
1 Cymma Ky0OOB M pa3HOCTh KyOOB 1 21.01
2 [ToaroroBka Kk KOHTPOJILHOM paboTte K § 3 raBhI 4 1 28.01
73 KonTtpoubHnas paGora Ne4 1 31.01
74 | Ananu3 ommOOK KOHTPOJIBHON paboThl Nod 1 01.02
Pa3znoosicenue muozounena na muoxcumenu(14 u)
[E Briaecenue o01ero MHOKHUTENS 32 CKOOKH 1 03.02
76 1 04.02
BriHecenue o011ero MHOKHUTENS 32 CKOOKH
7 C 1 07.02
110co0 TpyNIUPOBKU
78 1 08.02
Crioco6 rpynmnupoBKU
” Crnioco0 rpynmnupoBKU 1 10.02
80 | dopMyIBI COKPAIIEHHOTO YMHOKEHUS M PA3I0KEHHE 1 11.02
MHOTOYJICHOB HA MHOXKHUTEIN
81 I 1 14.02
puMeHeHne GopMyIT COKpPAIIEHHOTO YMHOXEHHUS
82 | PasnoxeHne Ha MHOKMTEIM C TPHMEHEHUEM HECKOIBKUX 1 15.02
Croco60B
83 | PaznoxeHune Ha MHOKHTENHM ¢ IPUMEHEHHEM HECKOJIBKHX 1 17.02
Cr1oco0oB
84 | Pemienue 3aa4 ¢ MOMOIIBIO Pa3JIOKEHHS MHOTOUIEHA HA 1 18.02

MHOXHUTCIN




85 | Pemenue 3a1a4 ¢ MOMOIIBIO Pa3JIOKEHHUs MHOTOUJIEHA Ha 1 21.02
MHOHUTEITH

86 [ToaroroBka Kk KOHTPOJILHOM paboTe K § 4 riiaBbl 4 1 22.02

87 Kounrpoabnas padora NeS 1 24.02

88 | Ananu3 ommMOOK KOHTPOIBHON paboThl N5 1 25.02

Beeoenue 6 meopuro ¢pynkyuii (13u)
89 ® 1 28.02
YHKIIMOHAJIbHAs 3aBUCUMOCTb MEX/y BEJIMYMHAMU

90 CriocoObI 3a1anus HYHKITUH 1 01.03

91 | dynKkuMOHANBHAS 3aBUCUMOCT MEK/LY BETMIMHAMM. 1 03.03
CrniocoOsl 3a1anus HYHKIIUU

92 | OynkuMOHANbHAS 3aBUCUMOCTD MEK/LY BEJIUUMHAMM. 1 04.03
CrniocoOsl 3a1anus HyHKIIUU

93 | dynkuMoHanbHasA 3aBUCHMOCTD M KOJMPOBAHUE 1 10.03
nHpopmauu

94 IIpsMasi IPONOPLUOHATILHOCT H €€ rpaduK 1 11.03

95 JIuneiinast pyHKIMS U ee rpaduk 1 14.03

96 Kycouno-nuneitnbie pyHKIIUN 1 15.03

97 JlunelHbIe U KyCOYHO-JIMHEWHbBIE () YHKIIUH 1 17.03

98 [ToaroroBka k KOHTPOJALHOM padoTe k ['aBe 5 1 18.03

9 | Konrpoabnas paGora Ne6 1 21.03

100 AHanu3 ommboK KOHTPOIbHOU paboThl Neb 1 22.03

IV yerBepTh (36 4acoB)
101 | Jyneitnas ¢byHKIMA U ee rpaduk 1 04.04
Beeoenue ¢ meoputo nuneiinvix ypasuenuil u nepagerncme (16u)

102 | JIuneitHble U KYCOUHO-TMHEHHbIE (QYHKIIMU 1

103 | umeitnsre YPaBHEHUS U UX pELIEHUE 1 05.04

104 JIuHeiiHble ypaBHEHUS U UX PELLICHUE 1 07.04

105 JIuHeiiHble ypaBHEHUS U UX PELLICHUE 1 08.04

106 Pewrenne ypaBHeHUN ¢ MORYIISIMU 1 11.04

107 Pewrenne ypaBHeHul ¢ MORYISIMU 1 12.04




108 Pemienue ypaBHeHH# ¢ MOTYJISIMU 14.04
109 PemreHne nuHENHBIX ypaBHEHUN B LEJIBIX YUCIIAX 15.04
110 JInneliHbIe HEPABEHCTBA U UX pELICHUE 18.04
111 JInHeliHbIe HEPABEHCTBA U UX pELICHUE 19.04
112 JInHeliHbIe HEPABEHCTBA U UX pELICHUE 21.04
113 | pemenne HEPABEHCTB C MOAYJIIMH 22.04
114 1 perenne HEPABEHCTB C MOAYJIIMH 25.04
115 ITonroToBka Kk KOHTPOJIBHON paboTe K riaBe 6 26.04
116 Kounrpoabsnas padora Ne 7 28.04
137 1 Ananus ommbox KOHTPOJIbHOM paboThl Ne7 29.04
Beedenue 6 cmamucmuxy (15u4)
118 | Pemienue HEpaBEHCTB C MOIYISAMU 10.05
119 3asaya rojcueTa ynucia BApUaHTOB 12.05
120 KomOuHnanmu ¢ moBTOpeHUSIMU 13.05
121 [Toncuer BapuaHTOB U KOMOMHAIIMM C TOBTOPEHUSIMU 16.05
122 [Toncuer BapuaHTOB M KOMOMHAIIMM C TIOBTOPEHUSIMU 17.05
123 | Criocoer yIopsI0YMBaHUs HHPOPMALIUN 19.05
124 | Crarucruaeckue XapaKTEPUCTUKYU YUCIIOBBIX JaHHBIX 20.05
125 | Crioco6r! ymopsounBanms HHMOPMAIUH 1 23.05
CTaTUCTUYECKUE XaPAKTEPUCTUKN YHCIOBBIX TaHHBIX
126 YacToTa 1 BEpOSATHOCTh CITy4alHbBIX COOBITHI 24.05
127 | K naccmueckas cxema orpesieNIeHUs] BEpOSTHOCTU 26.05
128 | Yacrora, BepoATHOCTb M KIIaCCHUECKas CXeMa 27.05
OIIpEAEIEHUS BEPOSTHOCTU
129 | Yacrora, BeposATHOCTb M KIIacCHUECKas CXeMa 30.05
OIIpEAEIEHUS BEPOSTHOCTU
130 [ToaroroBka k KOHTpPOJBHOM padoTe k I'naBe 7 31.05
131 KonTtpoabHnas paGora Ne 8 02.06
132 | AHanu3 ommOOK KOHTPOIBHOM paboTh Ne§ 03.06




Iloemopenue (4 u)

133 IToBTOpenue marepuana 7 knacca 06.06
134 | Yirorosas KOHTPOJIbHasi padoTa 07.06
135 | AHanu3 ommOOK KOHTPOILHOM pabOThI 09.06
136 10.06

IToBTOpenue marepuana 7 knacca




KanennapHo-reMmaTtudeckoe IJIaHUPOBaHUe 10 MaTeMaTHKe VI 8 KJacca
102 gaca (3 yaca B HejeJII0)
2021/2022 y4eOHBIH 1o/

(mo yueonuky /lopodeen I'.B., Ilerepcon JL.I'., Anreopa 8 kiacc B 3-x
yactsax, u3a-Bo «bBUHOM. JlabopaTopus 3Hanuii,2018)

YTBEPMKIEHO

OnpekTtop HOY

«AKkagemuma»
Mpukas Ne
OT « » ceHTAbpAT.
/M.IO.
NoTsuHoBa/
Ne Ne Tun
ypoxa ygzg}l:;ia Ha3BaHnue nyHKTa ypoKa ILinan dDakT

I yerBepTH (23 yaca)

I'nasa 1. SI3bIK u Joruka (7 4acoB)

§ 1. UckyccTBO MaTeMaTHYECKHUX paccy:kaenuid (4)

1 111 | Hexycerso sanaars Bonpock. Iloropenue kypca 7 o3 | 17 Heaens
KJacca. ceHTAbpA

2 1.1.1. | UckyccrBo 3axaBath Bompockl. C1-3 P 1-a Hepens
ceHTAbpPA




2-Aa Hegens

3 1.1.2. Heo0xoauMoCTs ¥ JOCTATOYHOCTb. OH3
ceHTAbpA
. 2-a HepenA
4 1.1.3. CaoiicTBa u npusHaku. Kpurepuu. OH3 A
ceHTAbpA
§ 2. Cinoxublie npensoxenus (3)
2-a HepenA
5 1.2.1. Crnoxnbie Bricka3zbiBanus. [loBropenue kypea 7 kiacca. OH3 a
ceHTAbpA
1.1.1. - -
6 KontpoabHnas padora Nel (BBogHast) TP 3-A Hepens
1.2.1. ceHTAbpA
1.1.1. - . -
7 AHaJau3 oM0OK KOHTPOJILHOI padoThl Nel TP 3-A Hepena
121 ceHTAGpA
I'naBa 2. Cucrembl JIMHEHHbIX YpaBHeHUI U HepaBeHCTB (17 yacoB)
§ 1. Cucremsl JuHeHHbIX ypaBHeHui (11)
JluneliHOE ypaBHEHHUE C IByMsI HEM3BECTHBIMU U €TO -
8 2.1.1. P JBYM oH3 | 37 HeAenn
rpaduxk. ceHTAbpA
9 219 CucTtembl 1ByX JTUHEUHBIX YPaBHEHUM C TBYMSI OH3 4-a HepenA
o HEM3BECTHBIMHU. ['papuueckoe pemeHne CuCTEMBI. ceHTABPA
10 2.1.1. — | CucreMsl IBYX TMHEHHBIX YPaBHEHUN C IBYMS P 4-a Hepens
2.1.2 HeusBecTHbIMHE. [ paduueckoe pemenue cucremsl. C2—3 ceHTAbpA
Anrebpanueckue METO/Ibl PELICHUs CUCTEM JIBYX
11 2.14. JMHEHHBIX YpaBHEHUH C IBYMSI HEU3BECTHBIMU: CIIOCOO OH3 | 4-1 Hepenn
MOJICTAHOBKH U CIIOCOO CIIOKEHMSL. CeHTABpSA
AnreGpanyeckue METO/Ibl PEeIIeHUs] CUCTEM JBYX
12 2.1.4. JMHEWHBIX YpaBHEHHH C IBYMsI HEU3BECTHBIMU: CIIOCO0 OH3 |5 gue nensa
MIOJICTAHOBKH M CIIOCOO CITOKEHHSL. ceHTABPA
MareMaTHuecKue MOJIEIH 3a/1a4 U CUCTEMBI JIMHEHHBIX -
13 2.1.4, e 3l OH3 | > Hepens

ypaBHeHHfI C ABYMs HEM3BCCTHBIMH.

CeHTabps




14

1.1.1. -

MartemaTudeckue MOJACJIH 3a4a4 U CUCTEMbI JIMHEHHBIX

TP

1.2.1. YPaBHEHUH C ABYMs HEU3BECTHBIMH. 5-A HegenA
CeHTAbpA
. . 1-a Hepena
15 2.1.5. CucTtembl IBYX JUHEHHBIX YPaBHEHUN C MOIYIISIMU OH3 A
OKTAbpA
. N 1-a Hepena
16 2.1.5. CucTtembl IBYX JTUHEHHBIX YPaBHEHUN C MOIYIISIMU P A
OKTAbpA
. N 1-a Hepensa
17 2.1.6. CucreMbl TUHEWHBIX YpaBHEeHUH ¢ Mogymsimu. C4-3 P A
OKTAbpA
18 216 CucreMbl ¥ COBOKYITHOCTH JTUHEHHBIX HEPABEHCTB C OJTHUM OH3 2-7 Hepena
B HEU3BECTHEIM OKTAbGpA
§ 2. CucreMbl U COBOKYITHOCTH JIMHEHHBIX HepaBeHCTB (6)
19 201 CucTeMbl ¥ COBOKYITHOCTH JTUHCHHBIX HEPABEHCTB C OJTHUM P 2-7 Hepena
e HensBecTHbIM C5—3 OKTABPA
JluHeiiHbIe HEpaBEHCTBA C IBYMSI HEM3BECTHBIMU U UX
20 2.2.1. cucreMsl. ['paduyeckoe n300pakeHrne MHOKECTBA UX OH3 | 2-a Hepens
pelIeHNH. OKTAbBPA
JluHeiHbIe HEPAaBEHCTBA C IBYMSI HEM3BECTHBIMH U UX
21 2.2.3. cuctemsl. ['paduueckoe n300pakeHre MHOKECTBA X TP 3- A HegenA
pemenuid. [lonroroBka kK KOHTPOJIBHOM paboTe 1o riase 2. OKTABPS
2.1.1- 3- A Hepensa
22 KonTpoubnas padora Ne2 OK A
2.2.3 OKTAbBpA
2.1.1 - . - A Hepenn
23 AHaJu3 0IIMOO0K KOHTPOJILHOI padoThl Ne2. Tp |3-AHene
2.2.3. OKTAb6pA
I1 yeTBepTH (24 yaca)
24 2.1.1 - | Criocob moACTaHOBKH U CIIOCOO CIOXKEHUS CHCTEM p
2.2.3. ypaBHeHI/Ifl. HOBTOpeHI/Ie. 2- A Hepens Ho;|6p;|

I'naBa 3. UcciienoBanue HeJIMHEHHBIX Mpoueccos (14 yacos)




§1. IlpeacraBiieHNe 0 HEKOTOPBIX HeJIHHEHHBIX nMpoueccax (5)

25 3.1.1. Crenennbie QYHKIIUU U UX TpadUKH. OH3 | 2- a Hepens HoA6PA
26 3.1.1. Crenennbie QYHKIUU U UX TpadUKH. OH3 | 2- a Hepens HoA6pA
27 3.2.2. 06 octs. ['unepOona u ee rpagpuk. | OH3
paTHasi MPOMOPIMOHATBHOCTE. ['mmepOomna u ee rpadu 3- 7 Heaens HOABDS
28 3.1.1. — | Crenennsle pynkun. ObpaTHas IPONOPLUUOHATBHOCTb. P
3.1.2. C6-3 3- A HepgenAa HoAbpsA
29 3.1.3. Kycouno — 3agannbie GyHKIUH. OH3 | 3- a Hepena HosAbpsA
§2. KBaaparHnblii kopeHs (9)
30 3.2.1. Apudmerndeckuii KBaJpaTHBIN KOPEHb B €r0 CBOMCTRBA. OH3 | 4- a Hepena HOAGPSA
31 3.2.1. Apudmerndeckuii KBaJpaTHBIN KOPEHb B €T0 CBOMCTRBA. OH3 | 4- a Hepens HoOA6PA
32 3.2.1. ApudmeTnueckuil KBaJpaTHbIH KOPEHb U €TI0 CBOWCTBA. TP 4- a Hepena HOAGPA
33 3.2.2. [TpeoOpa3oBaHus BEIpAKEHUIN C KOPHSIMHU. OH3 1-a nepens
AeKabpsa
321 ApudmeTnueckuil KBaJpaTHbI KOPEHb U €T0
34 3 2 é_ CBOICTBA. P 1-a Hepens
T [TpeoOpaszoBanus BeIpaxkeHwid ¢ KopHsIMHA. C7-3 fekabpa
35 3.2.3 -."f_ OH3 | 1-A Hepens
I'paduk pynkuum . ¥ =4 X Aekabpsa
3.1.1- 2-5 Hepens
36 TP
3.2.3. IToroToBKa K KOHTPOJIBHOM paboTe Ne3 nekabps
37 ggé_ Kontposabnas pagora Ne3 OK ;:‘K::;‘:M
38 311- AHau3 oMO0K KOHTPOJIbHOI padoTsl Ne3 OK |27 Heaena
3.2.3. beKabpa

I'nasa 4. Kpaaparnunas ¢pynxuus (28 yacos)

§1. KBaaparusie ypapHenus (18)




39 411 KBanpaTHble ypaBHEHUS B pealibHBIX MPOIECcCaX. oLz | 37 Heaena
T Hermnonnble kBagpaTHBIE YPABHEHHS U UX PEIICHHE. [eKabpsa
40 411 KBanpaTHble ypaBHEHUS B pealibHBIX MPOLIECCAX. TP 3-a Hepgena
R HenosHble KBapaTHBIC YPABHEHUS U UX PEIICHUE. feKabps
. 3-A HepgensA
41 4.1.2. ®o KOpHEH KBaJipaTHOTO YpaBHEHUS. OH3
PMYJIBI KOPHEH KBAAPATHOTO YPABHCHHUS fekabps
. 4-a HepenA
42 412 ) . OH3
OpMYJIbI KOPHEH KBaAPaTHOTO YPaBHEHHUS fekabps
411 KBanpatHble ypaBHEHHS B pealbHbBIX MPOIIECCaX.
43 4 1 2 Henonneie kBagpaTHbIe ypaBHEHUS U UX PELICHUE. P 4-a Hepena
R ®opmynbl KOpHEH KBaapaTHOTO ypaBHeHUA.C8—3 neKabpa
. 4-
44 4.1.3. Pemenue ypaBHeHNH, CBOAAIMUXCS K KBaJPAaTHBIM. OH3 A HEAENA
Oekabpsa
45 4.1.3. Pemienne ypaBHeHUM, CBOAAIMXCA K KBAIPATHBIM. TP >"A Heaenn
Oekabpsa
46 4.1.4. Teopema Buera u oOparHast kK Hell Teopema. OH3 > Hepens
AeKabpsa
5-
47 4.1.4. Teopema Buera u o6paTHas k Hell Teopema. TP A HEAenA
AeKabpsa
III yerBepTh (30 4acoB)
48 4.15. KBanpaTHbIil TpeXdiieH U ero pa3iokeHNue Ha MHOKHTEIH. OH3 | 2-a Hepena aHBaps
Pemienue ypaBHeHMH, CBOIAIINXCS K KBAIPATHBIM.
41.3. - . .
49 415 Teopema Buera u oOpatHas k Heil Teopema. KBagpaTHslii P
T TPEXWICH U €r0 pasiokeHue Ha MHOKHTE . C9—3 2-A HefenA AHBAPA
50 4.1.6. KBaaparHbpie ypaBHEHHS C TapaMeTPOM. OH3 | 2-a Hepena aHBap#A
51 4.1.6. KBazpaTHble ypaBHEHHS C TapaMETPOM. TP 3-a Hepena AHBapA
52 4.1.7. 3aiauu, CBOASIIMECS K PEIICHUIO KBaIPATHBIX YPABHEHUH. OH3 | 3-a HepenAa aHBap#A
4.1.6— | 3amaum, cBOASIIMECS K PEIICHUIO KBaIPATHBIX
53 . P
4.1.7 ypaBaeHnid.C10-3 3-9 Hepens aHBapA




41.1. -

54 [TonroroBka k KOHTpOJIbHOU Ned TP
4.1.7. 4- Hepena aHBapA
41.1. -
55 KontpoabHnas padora Ne4d OK
4.1.7. 4-a Hepena AHBapA
56 411 - AHa/IU3 OIIHO0K KOHTPOJIbHOM padoThl Ned OK
4.1.7. 4-a Hepena aAHBapA
§2. Kpaaparuunas ¢pyukuus (4)
1-a Hepena
57 4.2.1. Oyukuus y=ax? , y=ax* + h, y=k(X — d)* u ux rpapuxu. OH3 | d¢espana
1-a Hepens
58 4.2.1. Oyukuus y=ax? , y=ax* + h, y=k(X — d)? u ux rpapuxu. TP despana
1-a Hepena
422. |K =ax*+bx-+c. H
59 BajzipaTHyHast GyHKIHs y=ax“+bx+c OH3 despans
2-Aa HegenA
_ | ®yskums y=ax?, y=ax? + h, y=k(x — d)?> u ux rpaduxu.
50 4212élé y y=ax,y y=k(x—d) pad p | pespans
™| Keagparnunas dynkums y=ax*+bx+c. C11-3
§3. KBagparnsblie HepaBeHcTBa (6)
61 4.3.1 Pemenne kBagpaTHBIX HEPABEHCTB. OH3 2-A Hepens
¢deBpana
62 431 Penienne kBasipaTHBIX HEPaBEHCTB. TP 2-A Hepens
deBpana
63 4.3.1. Pemenune xkBaspaTHbix HepaBeHCTB. C12—-3 P 3- Hepena
deBpana
64 4.21.- [TonroroBka Kk KOHTpOJIbHOU paboTe Ne5 TP 3-A Hepens
4.3.1. despana
65 442:'31]'__ Kontpoabnas pagora NeS OK |47 Heaena

deBpans




66 4.2.1.- AHau3 oU00K KOHTPOJIbHOM padoThl NeS OK 4-a vepens
4.3.1. despana
I'maBa 5. PanuonajbHble ypaBHeHHs 1 HepaBeHCTBA (24 yaca)
§1. Paumonanbnbie ypaBHenus (15)
67 5.1.1. Anrebpanyeckue 1poOu U UX CBOMCTBA. OH3 4-a Heaens
deBpans
68 5.1.1. Anrebpanyeckue 1poOU U UX CBOMCTBA. TP 1-a Hepena mapTa
69 5.1.1. Anrebpanyeckue 1poOU U UX CBOMCTBA. OH3 | 1-a Hepens mapTa
70 5.1.1. Anrebpanyeckue apobu u ux ceoiicrea. C13-3 P 1-1 Heaena mapTa
71 5.1.2. JeticTBus ¢ anreOpandecKuMH ApoOsIMH. OH3 | 2-a Hepensa mapTa
72 5.1.2. HetictBus ¢ anredpandeckumu 1podsmu. C14-3 P 2-a HeJena mapTa
73 5.1.2. HpoOHo—pannoHaabHbIe YpaBHEHUS OH3 | 3-a Hepena mapTa
74 5.14. JpoOHO—palnoHa bHbIC YPaBHEHUS. TP 3-a Hegena mapTa
75 S-1.1.- [TonroroBka Kk KOHTPOJIBHOU paboTe Ne6 TP
5.1.4. 3-A Hegena mapTa
76 >1.1 - KonTposbHas pabora Ne6 OK
5.1.4. 4-a Hepgena mapra
77 1.1 - AHaJIu3 oKU00K KOHTPOJIbHOM padoThl Ne6 TP
5.14. 4-a HepenAa mapra
IV yerBepTh (25 yacoB)
78 5.1.2. HeticTBus ¢ anreOpandeckuMu IpoOsiMu TP 1-a HepenAa anpens
79 5.1.2. JpoO6HO—palmoHalbHbIE YPABHEHHUS. TP 1-a Hepena anpens
80 5.1.2. JpobHo—parmonansHbie ypaBHeHus. C15-3 P 1-a Hepena anpens
§2. PanuonajabHbIe HepaBeHcTBa (9)
81 OH3 Pemenue nenpix palmoHaIbHBIX HEPABEHCTB. MeToj TP
WHTEPBAJIOB. 1-a HepenAa anpena




82 521 Pemenue npoOHO—paIiOHAIEHBIX HEPABEHCTB. MeTo OH3

WHTEPBAJIOB. 1-a Hepena anpensa
83 52.1 Pemienne panuoHanbHbBIX HEPABEHCTB. MeTO1 HHTEPBAJIOB. TP 2-A HegenA anpensa
84 521 Pemenue panmonansHbix HepaBeHCTB. C16—-3 P 2-7 Hepena anpens
85 522 Jloka3arenbcTBO HepaBeHCTB. HekoTophle 3amedaTesibHbIe OH3

HEPaBEHCTBA. 2-a Hepena anpens
86 529 Jloka3arenbcTBO HepaBeHCTB. HekoTophie 3amedaTesbHbIe TP

HEpaBEHCTBA. 3-A HeenAa anpena
87 552212_ [ToaroroBka Kk KOHTpPOJILHOU paboTe Ne7 TP 3-8 Hegens anpens
88 Sézélé_ KontpoabHnas padora Ne7 OK 35 Hegens anpens
89 552212_ AHau3 0H00K KOHTPOJIbHOM padoThl Ne7 OK 4-5 wepens anpens

I'maBa 6. D1eMeHTbI KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH U
CTATUCTUKHU
(13 yacoB)
§1. DsieMeHTHI KOMOUHATOpUKH (4)

90 6.1.1. 3amava cucTeMaTH4ecKoro nepedopa BapruaHTOB. OH3 | 4-a Hepens anpens
01 6.1.2. 3amaua mojacyeTa  pa3MYHBIX  BapHaHTOB. [IpaBmiio OH3

POU3BEACHUS 4-7 Hepens anpens
92 6.1.3. [lepectanoBku. @opmyra yncia NEPECTaHOBOK OH3 | 2-a Hepens masn
93 6611137 Pemenue 3amau. C17-3. P 2.7 Henenn mas

§2. Dy1eMeHTBI CTATUCTHKH M Teopuu BepositHocTel. IloBTopenue. (8)

94 6.2.1. Enre o craTucTrueckux xapakTepuctukax. Jucnepens OH3 | 2-a Hepensa masn
95 6.2.2. CrnydJaiiHbie COOBITHS I UX YacTOTa OH3 | 3-a Hepensa mas
96 6.2.3. Crnyyaiinble COOBITHS U UX BEPOATHOCTh OH3 | 3-a Hepens masn




6.2.1—

97 623 Pemenue 3amau. C18-3. P 3.6 Hegena mas
6.1.1. - .
98 [ToaroToBka Kk KOHTPOJIBHOM paboTe Ne8 TP
6.2.3. 4-7 Hepens masn
6.1.1. -
99 KonTposbHas padora Ne8 OK
6.2.3. 4-a Hepena masn
100- 6.1.1. — AHaJIU3 OIIUO0K KOHTPOJIbHOM padoThl Ne§ 4-a Hepena man-1-
OK
102 6.2.3. IloBTOpPEHME

A Heaena NIoHA




KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

K yueOHuKy «Anrebpa» aBtopoB JI.I. Ilemepcon, H.X. Azaxanosa, A.10. I[lemposuua,
O.K. Iloonunckozo, M.B. Pozamoesoii, b.B. Tpywuna

9 kjacc

4 y g neoenro, 6cezo 136 u

Ne ypoka Ne mynkra Ha3Banue nyHkTa Tun Alata
y4ueOHHUKa ypOKa
| yverBepTHh (30 YacoB)
I'naBa 1. Pa3BuTne MmatemaTudeckoi teopum (21 4)
§ 1. Teopusa mnosxcecmes (8)
1 111 OCHOBHBIE TIOHSTHS TEOPHUH MHOKECTB. OH3 02.09
YucnoBble MHOXKECTBA
2 1.1.2 Omnepaiuy HaJl MHOKECTBAMU OH3 03.09
3 1.1.2 Omnepaiuy HaJl MHOKECTBAMU PT 06.09
4 11.1-112 BBoaHasi KOHTpoJIbHAs padoTa. OK 07.09
5 1.1.1-1.1.4 | IlpumeHeHHE TOHATUH TEOPUU MHOYKECTB. P 09.09
C1-3
1.1.1-11.4 | IloaroroBka K KOHTPOJIBHOU paboTe PT 10.09
1.1.1-11.4 | KourpoabHas padora Nel k riase 1. K1-3 OK 13.09
8 1.1.1-11.4 | AHanu3 omIMOOK KOHTPOJIbHOI padoThI OK 14.09
Nel
§ 2. Dnemenmut kKomounamopuku u meopuu eepoamuocmeii (13)
9 1.2.1 IlepecTaHOBKH ¢ IOBTOPEHUSIMHU OH3 16.09
10 1.2.1 [lepecTaHOBKY C TOBTOPEHUSIMH PT 17.09
11 1.2.2 Pasmemenus OH3 20.09
12 1.2.2 Pazmemenus PT 21.09
13 1.2.3 Coueranus OH3 23.09
14 1.2.3 Coueranus PT 24.09
15 1.2.1-1.2.3 | Peumenue 3a7ay Ha KOMOUHATOPHBIE P 27.09
dbopmyier. C2-3
16 124 [TpuMeHeHne KOMOMHATOPUKH NIPU PELIEHUN OH3 28.09
BEPOSATHOCTHBIX 3a1a4. ['eomeTpuueckas
BEPOSITHOCTD
17 1.2.4 [TpumeHeHre KOMOMHATOPUKH TIPU PEIICHUN OH3 30.09
BEPOSATHOCTHBIX 3a1a4. ['eomeTpuueckas
BEPOSTHOCTD
18 124 [IpumeHneHre KOMOMHATOPUKHU MPH PEIICHUH PT 01.10

BEpOATHOCTHBIX 3a/1a4. ['eomeTpuueckas
BEPOSITHOCTD




19 1.2.1-1.3.2* | [loaroroBka K KOHTPOJILHOU paboTe PT 04.10
20 1.2.1-1.3.2* | KourpojbHas padora Ne2 k riase 1. K2-3 OK 05.10
21 1.2.1-1.3.2* | AHanu3 olIM0OK KOHTPOJIbHOI padoThl Ne2 OK 07.10
I'naBa 2. PazButue noussitus pynkuuu (19)
§ 1. Ceoiicmea ¢pynkuuu (10)
22 2.1.1 MHOXeCTBO TOYEK Ha IIIOCKOCTH. I'paduku OH3 08.10
YpaBHEHUI U HEPABEHCTB
23 21.1 MHO0XECTBO TOYEK Ha MIIOCKOCTH. [ paduku PT 11.10
YPaBHEHMI U HEPABEHCTB
24 2.1.1 MHOXeCTBO TOYEK Ha IIIOCKOCTH. I'paduku PT 12.10
YpaBHEHMI U HEPABEHCTB
25 2.1.2 O6mee noustue pyakuu. O61acTh OH3 14.10
OTIpeIeJIeHUs] 1 MHOKECTBO 3HAUCHHHA
byHKUIUM
26 2.1.2 O6mee nounarue ¢pyakiuu. O61acTb PT 15.10
OTIpeIeNIEHUs] 1 MHOKECTBO 3HAUEHHH
byHKUIUM
27 2.1.2 Ob6mee nmonsarue GyHkuu. O6macTh PT 18.10
OTIpeIeNIeHUs] 1 MHOKECTBO 3HAUCHHHA
byHKIUM
28 2.1.3 OcHOBHBIE CBOHCTBA (PYHKLIUU OH3 19.10
29 2.1.3 OcHoBHbIE CBOWCTBA (DYHKLIUU PT 21.10
30 2.1.3* OcHOBHBIE CBOHCTBA (PYHKLIUU PT 22.10
Il yeTBepTH (34 Haca)
31 2.11-2.13 | OcHoBHBbIe cBOMcTBa pyHKIMU. C3-3 P 08.11
§ 2. Hccneoosanue pynkyuit u nocmpoenue zpaguxos (9)
32 2.2.2 [TpeoOpa3zoBanus rpadukoB GyHKIUN OH3 09.11
33 2.2.2 [TpeobpaszoBanus rpadukoB GyHKIHUN PT 11.11
34 224 [TpeoOpa3oBanue rpaukoB: CUMMETpUs OH3 12.11
OTHOCHUTEIIbHO ocell koopauHart. ['paduk y =
00 my=f(|x])
35 2.2.4 [TpeoOpa3oBanue rpauKkoB: CUMMETpPUs PT 13.11
OTHOCHUTEIIbHO ocell koopauHart. ['paduk y =
00 my=f(|x])
36 2.2.2-2.2.4 | IlpeobpazoBaHue rpaduKOB: CHMMETPHUS OH3 15.11
OTHOCHTEJIBHO Ocel koopauHar. I'paduk y =
[ my =1f(|x])
37 2.2.2—-2.2.4 | IlpeobpazoBanue rpadyuKoB: CUMMETPHS PT 16.11

OTHOCHUTEJIbHO Ocel koopauHar. I'paduk y =




|00 my =f(|x])

38 2.1.1-2.2.4 | lloaroroBka K KOHTPOJIBbHOH padoTe PT 18.11

39 21.1-2.2.4 | KourpouabHas padora Ne3 k riaase 2. K3-3 OK 19.11

40 21.1-22.4 | AHanu3 oHO0K KOHTPOJIbHOW PadoThl OK 22.11
Ne3.

I'naBa 3. UucaoBble nocaenoBareabHoctu (18)
§ 1. Ilocnedosamenvnocmu u ux oougue ceoiicmea (2)

41 3.1.1 IMocnenoBarenpaocTy. CIOCOOBI 3aMaHUS OH3 23.11
MOCJIEN0BATEIbHOCTEN

42 3.1.1 ITocnenoBarensHOoCTH. CIIOCOOBI 3a1aHUS P 25.11
ITocaenosarensHOCTEH. C4-3

§ 2. Apugpmemuueckasn npozpeccusn (8)

43 3.21 Apudmernueckas nporpeccus. @opmyna OH3 26.11
o01rero wiexHa

44 3.21 Apudmernueckas nporpeccus. @opmyna PT 27.11
oO1ero ujieHa

45 3.2.1 Apudmernueckas nporpeccusi. Popmyia PT 29.11
o011ero ujaeHa

46 3.2.2 CymMa nepBbIX N YJIEHOB apu(PpMETHUECKON OH3 30.11
IPOTPeccuu

47 3.2.2 CymMa nepBbIX N YJIEHOB apu(PMETHUECKON PT 02.12
MIPOTPECCUU

48 3.2.2 CymMa nepBbIX N 4JICHOB apuPpMETHUECKON PT 03.12
POrpeccuu

49 3.21-3.2.2 | Apudmerrnueckas nporpeccus. Popmya P 04.12
o011ero ujaeHa.
CymMa mepBbIX N 4JICHOB apuPMETHUECKON
nporpeccuu. C5-3

50 3.2.1-3.2.2 | Apudpmerndeckas nporpeccus. Popmyna P 06.12
o011ero uieHa.
CymMa mepBbIX N 4JICHOB apuPpMETHUECKON
nporpeccuu. C5-3

§3. I'eomempuuecxkan npozpeccus (8)

51 3.3.1 I'eomerpuueckas nporpeccus. @opmyna OH3 07.12
oOmero uieHa

52 3.3.1 ['eomeTpuueckas nporpeccus. Popmyia PT 09.12
o01miero ujieHa

53 3.3.2 CyMMa mepBbIX N YICHOB TreOMETPHIECKOM OH3 10.12




pOTpeccuu
94 3.3.2 CymMmMa nepBbIX N 4JIE€HOB FEOMETPUUECKOMN PT 13.12
pOrpeccun
55 3.3.1-3.3.2 | I'eomerpuueckas nporpeccus. Dopmyia PT 14.12
o0u1ero uieHa.
CymMa nepBbIX N 4WIEHOB T€OMETPHYECKON
POTPECCUH.
56 3.3.1-3.3.2 | 'eomerpuueckas nporpeccus. Dopmyna PT 16.12
o0uiero ujieHa.
CymMa nepBbIX N 4WIEHOB T€OMETPHUYECKON
POTpecCu.
57 3.1.1-3.3.2 | IlonroroBka Kk KOHTPOJILHOU paboTe P 17.12
58 3.1.1-3.3.2 | KourpoabHas padora Ned k riase 3. K4-3 OK 20.12
59 3.1.1-3.3.2 | AHaau3 olIMOOK KOHTPOJIbHOI padoThl Ned OK 21.12
60 3.3.1-3.3.2 | I'eomerpuueckas mporpeccus. opmyia PT 23.12
o01iero 4jaeHa
61 3.3.1-3.3.2 | Cymma mepBbIX N 4IEHOB F€OMETPUYECKOM PT 24.12
nporpeccun. C6-3
I'naBa 4. Pemienne ypaBHeHUil M1 HepaBeHCTB BbICIIUX cTeneHeii (39)
§ 1. Pazeumue nonamus kopus (11)
62 411 Kopnu BbICIINX CTeNEeHen OH3 25.12
63 41.1 Kopuu BbICIINX cTeneHein PT 27.12
64 411 KopHu BbICIINX CTENEHEN PT 28.12
11l yerBepTH (45 yacoB)
65 4.1.2 [TpeobpazoBanue BbIpKEHUH, COAEPKAIINX OH3 10.01
KOpPHH N-11 CTETIeHN
66 4.1.2 [TpeoOpazoBaHue BBIpaKEHHIA, COJICPIKAITHX PT 11.01
KOPHH N-i CTENEHU
67 4.1.2 [TpeoGpazoBaHue BbIpakeHUA, COEPKALIUX PT 13.01
KOPHH N-i CTENEHN
68 411-4.12 | KopHu BbICHINX CTENIECHEH. PT 14.01
[TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX
KOpPHU N-U CTEINEHH.
69 411-4.12 | KopHu BbICHINX CTENIECHEH. P 17.01
[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX
KopHU N-if crenenu. C7-3




70 4.1.4 Dy Y = Q/; i ce rpaduK OH3 18.01

1 4.14 Oyukmst Y = Q/; u ee rpadux PT 20.01

2 4.14 Oyukmmst Y = Q/; u ee rpadux PT 21.01

§ 2. Pewwenue npocmeiinmiux uppayuoHaIbHulX ypaAeHeHUl U HepageHncma (8)

73 4.2.1 WppanuoHanbHble ypaBHEHUS OH3 22.01

74 421 HppanuronanbHble ypaBHEHHS PT 24.01

75 421 HppaioHaibHble YpaBHEHHsI PT 25.01

76 421 HppanuoHaibHbIe YpaBHEHHS PT 27.01

7 4.2.1 Uppanmonansueie ypaBHeHus. C8-3 P 28.01

78 411-42.1 | IloaroroBka K KOHTPOJIBHOH paboTe PT 31.01

79 41.1-421 | KourpoabHas padora NeS k riuase 4. K5-3 OK 01.02

80 411-421 | AHanu3 omiMG0K KOHTPOJIbHOI padoThl Ne5 OK 03.02

§ 3. Pacuupenue nonamusa cmenenu (10)

81 43.1 Crenens C 1eNIbIM NTOKa3aTelieM OH3 04.02

82 4.3.1 Crenens C 1eNIbIM TTOKa3aTesieM PT 07.02

83 43.1 Crenens C 1eNIbIM NTOKa3aTelieM PT 08.02

84 4.3.2 CrerneHb ¢ paliOHATLHBIM MTOKA3aTeIeM OH3 10.02

85 4.3.2 CreneHs ¢ pallMOHAIBHBIM OKa3aTeIeM PT 11.02

86 432 CrerneHb ¢ paliOHATBLHBIM MTOKA3aTeIeM PT 12.02

87 4.3.1-43.2 | CreneHs ¢ pallMOHAIBLHBIM MoKa3zarenem. C9- P 14.02
3

88 4.3.4 YpaBHEeHUS, cojIepKaIue HEM3BECTHOE B OH3 15.02
paloHaIbHON CTETIEHU

89 4.3.4 VYpaBHeHus1, cofeprKalme HEM3BECTHOE B PT 17.02
paloHaIbHON CTETIEHU

90 4.3.4 VYpaBHeHuUs1, coepKalue HEM3BECTHOE B P 18.02
parmonansHoM crenern C10-3

§ 4. Pewwenue ypasnuenuii u nepagencme svicuiux cmeneneit (10)

91 441 Pemenue ypaBHeHNH BBICIINX CTENIEHEN OH3 21.02

92 441 Pemenne ypaBHeHUH BBICIIUX CTENEHEH PT 22.02

93 441 Pemenue ypaBHeHNH BBICIINX CTENIEHEN OH3 24.02

94 441 Pemenue ypaBHeHNH BBICIINX CTENIEHEN PT 25.02

95 441 Pemenue ypaBHenuit Boiciiux crenexeit. Cl1- P 26.02
3

96 4.4.2 HepaBenctBa BeICIINX CTENEHEN: METOAbI OH3 28.02
pereHus

97 4.4.2 HepaBeHcTBa BBICIIUX CTETICHEH: METOIBI P 01.03

pemenus. C12-3




98 4.3.1-4.42 | IloaroroBka K KOHTPOJIBHOM paboTe PT 03.03

99 43.1-4.42 | KourpoabHasi padora Ne6 k riase 4. K6-3 OK 04.03

100 431-4.42 | AHanu3 omimG0K KOHTPOJIbHOI padoThl Ne6 OK 05.03

§ 5. Cucmemul nenuneitnvix ypasnenuil
§ 6. Ilpuobnusncennoe pewrenue ypasnenuii (16)

101 45.1 Pemenue cucreM criocoOOM IOICTAHOBKA U OH3 10.03
CII0XKCHUS

102 45.1 Pemrenne cucreM crmocoO0M MOACTAaHOBKH U PT 11.03
CIIOXKEHUS

103 45.1 Pemenue cucreM criocoOOM IOICTAHOBKA U PT 14.03
CIIOXKEHUS

104 45.1 Perienue cucrem criocoOOM MOACTAaHOBKH U PT 15.03
CII0XKCHUS

105 45.1 Pemienne cucreM cnocoOOM IOJICTAHOBKH U PT 17.03
CIIOXKEHUS

106 45.2 Jpyrue cnocoObl peleHus: CUCTeEM OH3 18.03
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
HEH3BECTHBIMHU

107 45.2 Jpyrue cnocoObl peleHus: CUCTEM PT 19.03
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
HEH3BECTHBIMHU

108 45.2 Jpyrue crocoObl pemeHus CUCTeM PT 21.03
HEJIMHENHBIX YPAaBHEHUH C IBYMs
HEH3BECTHBIMHU

109 451-45.2 | Pemenue CUCTEM CIIOCOOOM MOJICTAHOBKH U PT 22.03
cioxenwus. Jlpyrue criocoObl penieHus] CHCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
HEW3BECTHBIMH.

IV yeTBepTH (26 4acoB)

110 451-45.2 | Pemenue cucreM cnocoOOM ITOJICTAHOBKH M P 04.04
cnoxenus. Jlpyrue cnocoObl peltieHus cucTeM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
HensBecTHbIMU. C13-3

111 4.6.1 [TpuGmxeHHbIE BEIYUCIIECHHS. AOCONIOTHAS U OH3 05.04
OTHOCHUTEIbHAS TTOTPEITHOCTh

112 46.1 [TpuOmmkeHHbIC BRIYHUCIICHUS. AOCOIIOTHAS 1 P 07.04
OTHOCHUTEIIbHAS TTOTPEITHOCTh

113 4.6.1 [TpubmmkeHHble BerYcIeHusl. AOCONOTHAS U P 08.04
OTHOCHUTeIbHas norpemHocth. C14-3

114 45.1-45.2, | TloaroroBka K KOHTPOJBHOH paboTe PT 09.04

4.6.1
115 451-45.2, | KourpoabHas padora Ne7 k riaBe 4. K7-3. OK 11.04




4.6.1

116 451-452, | AHanu3 olInOOK KOHTPOJIbHOI padoThl OK 12.04
4.6.1 Ne7.
HTorosoe noBropeHue Kypca ajareopst (23)

117 HroroBoe moBTOpeHKE Kypca anreopsl PT 14.04
118 HToroBoe moBTOpEHUE Kypca anreopsl PT 15.04
119 HToroBoe moBTOpEHUE Kypca anreopsl PT 18.04
120 HroroBoe moBTOpeHHE Kypca anreopsl PT 19.04
121 HrtoroBoe moBTOpeHME Kypca anreopsl PT 21.04
122 HroroBoe moBTOpeHNE Kypca anreopsl PT 22.04
123 HroroBoe moBTOpeHNE Kypca anreopsbl PT 23.04
124 HroroBoe moBTOpeHHe Kypca anreopsl PT 25.04
125 HroroBoe moBTOpeHHe Kypca anreopsl PT 26.04
126 HroroBoe moBTOpeHHe Kypca anreopsl PT 28.04
127 HroroBoe moBTOpeHme Kypca anreopsl PT 29.04
128 HToroBoe moBTOpEeHNE Kypca anreopsl PT 10.05
129 HroroBoe moBTOpeHNE Kypca anreopsl PT 12.05
130 HroroBoe moBTOpEeHNE Kypca anreopsl PT 13.05
131 HTororoe moBTOpEHUE Kypca anreopsl PT 14.05
132 HroroBoe nmoBTOpeHHE Kypca anreopsl PT 16.05
133 HTororoe moBTOpEHUE Kypca anreopsl PT 17.05
134 HTororoe moBTOpEHUE Kypca anreopsl PT 19.05
135 HToroBoe moBTOpEHNE Kypca anreopsl PT 20.05
136 HToroBoe noBTopeHue Kypca aareopbl PT
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