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HOPMATHUBHBIE AKTbI I YYHEBHO-METOJUYECKHE JOKYMEHTbI
JIJISI PASPABOTKH PABOYEN TPOT'PAMMBI

— ®enepanbHbiii 3akoH — 273 ot 29.12.2012 «O6 obpazoanuu B Poccutickoii denepammu.

— OobnactHoit 3akoH «O0 oOpazoBaHuu B POCTOBCKO 001acTuy.

— IIpuka3 MunucrepcTBa obpa3zoBanus u Hayku Poccuiickoii @eneparuu ot 31.12.2015 roga
Ne 1578 «O BHeceHMM U3MEHEHMH B (pelepanbHBId TOCYAAPCTBEHHBIH CTaHIApT OCHOBHOTO
obmiero o00pa3oBaHUsA, YTBEPXKICHHBIM TMpUKa3oM MwuHHCTEpCTBA O0Opa3oBaHHS W HAyKH
Poccuiickoit ®enepanuu ot 17.05.2012 roga.

— IIporpamma misi oOmieoOpa3oBaTenbHbIX yupexaeHuil. Matemaruka 5-9 kmaccel/ Al
Mepsnsik, B.b. [Tononckuit, M.C. Axup, E.B. bynko (Anropurm ycnexa) M.: Benrtana-I'pad,
2017.

— OcHoBHas 00pazoBaTebHast MPOrpamMma MIKOJIbI.

— YMK mnox penakumeir Mepsnsak A.I'. Anrebpa: 7 kiacc: y4eOHHUK IS yYalIAXCs
obmieoOpazoBarenbHbix yupexkaeHuii A.I'. Mepsmsk, B.b. Tlomonckuit, M.C. Axup. — M:
Benrana-I'pad, 2017. Anrebpa: 8 kmacc: y4eOHUK A ydammxcs o01eo0pa3oBaTeIbHBIX
yupexaenuit/ A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Skup. — M: Benrtana-I'pad, 2017. Anrebpa:
9 xmacc: y4eOHMK JuIsl ydamuxcsi oOmieoOpa3oBarenbHbIX yupexaenuit A.I'. Mepsmsk, B.b.
[Tomouckuit, M.C. Skup. — M: Benrtana-I'pad, 2017.

Ha ocHoBanum romoBoro kameHmapHoro rpaduka (mpukaz Ne 155 or 02.09.2019 r. «O06
YTBEP)KICHUH T'0JI0OBOTO KaJeHJapHoro rpaduka») nporpamma OyneT BeinosnHeHa 3a 102 ygaca (B
Ka)KJIOM KJ1acce).

INJIAHUPYEMBIE PE3YJIbTATBI
JIuunocmmuute pezyromamot
— HE3aBUCHUMOCTb U KPUTUYHOCTH MBIIICHHUS;
— BOJISI U HACTOWYUBOCTD B JOCTHKEHUH LIETTH.
Memanpeomemnbwle pe3yiomamul

Pezynamuenvie YY/[

— CaMOCTOATENBHO O0OHapyscuéamv ¥ Gopmyruposams TpodIeMy B KIACCHOM H
WHWBUIYAILHON Y4eOHOH NeaTeThHOCTH;

— 6bl08UcamMb BEPCUH PEILEHHs MPOOJIeMbl, 0OCO3HABaTh KOHEUHBIA PE3yNbTaT, BHIOMPATH
CPEJCTBA TOCTIXKEHHUS LIEH U3 MPEAJIOKEHHBIX WIH UX UCKaTh CAaMOCTOSTENIbHO;

— cocmagname (MHAMBHUIYAJIbHO WM B TPYNIE) IUIAH peuieHus NpoOiaeMbl (BBITOTHEHUS
MIPOEKTA); — n00OUpams K Kaxaou mpodieme (3a7aue) aJeKBaTHYIO €l TEOPETHIECKYIO MOJICIIb;

— paboTas 1o MPEeATOKEHHOMY HJIM CAMOCTOSITETIbHO COCTABICHHOMY IUIAHY, UCHOIb3068AMb
Hapsy C OCHOBHBIMHU W JIOTIOJHUTENbHBIE CpEICTBA (CIpaBOYHAsl JUTEPaTypa, CIOXKHBIE
puOOpPHI, KOMITBIOTED);

— nIaHuposams CBOIO MHAWBHUIYAbHYIO 00pa30BaTEeIbHYIO TPACKTOPHIO;

— pabomamp TO CAMOCTOSITEILHO COCTAaBJICHHOMY IIJIaHy, CBEPSSICb C HMUM U C LENbIO
NeSITeIbHOCTH, UCIIPABIISS OIINOKH, UCTIONB3YS CAaMOCTOSITEIBHO 10100paHHbIE CPEICTBA (B TOM
yncie u HTepHer);



— CBOOOJIHO 1016306aMbCs BBIPAOOTAHHBIMU KPUTEPHUSIMHU OLICHKH U CAMOOLIEHKH, HCXO/IS U3
[EJIH U UMEIOIINXCSL KPUTEPUEB, pa3indasi pe3yibTaT U CIIOCOObI IeHCTBU;

— B XOjI€ IIPe/ICTaBJICHUSI POEKTa 0a8amb OYeHK) €ro pe3yabTaTaMm;

— CaMOCTOATENBHO 0CO3HABamMb TPUYHHBI CBOETO YycCIlleXa WJIM HEyCcleXa W HaXOIUTh
CIOCOOBI BBIX0/1a U3 CUTYaAllUU HEYCIIeXa,

— yMemb oOyeHums CTENEHb YCHEIIHOCTH CBOEH HHAMBHIYaJbHON 00pa3oBaTeNbHON
NEeSITEIbHOCTH;

— Oasamb OYeHK)Y CBOUM JIMUYHOCTHBIM KadecTBaM U dYepTaM XapakTepa («KakoB s»),
OTIpEeIeIATh
HATPaBIICHUSI CBOETO PA3BUTHUS («KAKUM S XOUY CTAThy, «4TO MHE JIJISl 3TOTO HAMIO CIIEIAThY).
Ilo3nasamenvuwvie YY/I:

— QHAIU3UPOBAMb, CPABHUBAMb, KIACCUDUYUPOSamMb U 0000ujamb (DAKTHI U SBICHUS;

— ocywecmsnsimes CpaBHEHUE, KIIaCCU(UKALIMIO, CAMOCTOSITENIbHO BBIOMpAasi OCHOBAHHS U
KpUTEpUU JJI1 YKa3aHHBIX JIOTMYECKUX ONEepaluid; CTPOUTh KiIacCU(UKAILMIO IYTEM
JTUXOTOMUYECKOTO JIeJICHUS (Ha OCHOBE OTPUIIAHWS);

— cmpoums JOTUYECKH OOOCHOBAaHHOE pacCyXJCHHE, BKIIIOYAIOLIEE YCTAHOBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH;

— c030aeams MaTEeMaTUYECKUE MO/JICIIH;

— COCTaBJISITh TE3UCHI, pAa3JIMYHbIC BHUABl IJIAHOB (MPOCTHIX, CJOXKHBIX U T.IL.).
[IpeoOpazoBeiBaTh HHGOPMAITUIO U3 OJHOTO BHU/IA B APYTOH (TaOIHITy B TEKCT, AHArpaMMy U IIp.);
— 8bIYUMBIEAMb BCE YPOBHH TEKCTOBOM MH(OPMALIUH.

— yMemb omnpeoensimb BO3MOXKHBIE HCTOUYHHKH HEOOXOIMMBIX CBEICHHM, MPOU3BOJIUTH
MOWCK MH(POPMAINH, aHATH3UPOBAThH U OIEHUBATH €€ TOCTOBEPHOCTD.

— TOHUMAs TO3UIMIO JAPYroro 4YeloBeKa, paziuuams B €ro pedu: MHEHUE (TOUKY 3peHus),
JT0Ka3aTeNbCTBO (APTyMEHTHI), PaKThl; THUIIOTE3bl, aKCHOMBI, TEOpUHU. [[J151 3TOr0 caMoCTOSTENIBHO
UCIIONIb30BATh PA3NIUYHbIC BUIBI YTCHHUs (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MOMCKOBOE), MPUEMBI CITYIIaHUSI.

— caMoMy co30asamb UCTOYHUKU MH(OpPMAIMK PA3HOTO THIMA W ISl Pa3HBIX ayIUTOPUH,
co0iro1aTh MHPOPMAIIMOHHYIO TUTHEHY U TIpaBujia HHGOPMAIIMOHHONW O€301TaCHOCTH;

— yMemb UCNONL308amMb KOMIBIOTEPHbIE W KOMMYHUKAIIMOHHBIC TEXHOJOTHH Kak
WHCTPYMEHT Il JIOCTIDKEHHS CBOUX Ieleidl. YMeTh BBIOMpATh aJIeKBaTHBIE 3ajiade
MHCTPYMEHTAJIbHBIE TPOrPAMMHO aliapaTHbIE CPECTBA U CEPBUCHL.

Kommynuxamuenwie YY/I:

— CaMOCTOATEIBHO OpeaHu306vi6ams YIeOHOE B3aUMOJEUCTBHE B Tpymie (ONpeaemnsiTh
o0IIue ey, T0roBapuBaThCs IPYT C APYTOM | T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NpU8OOUMs apeymenmsl, NOATBEPKIas UX pakramu;

— B JIUCKYCCHUH yMemb 8bl08UHYNb KOHTPAPTYMEHTHI;

— YUYUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM HPU3HABAMD
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

— TMOHWMAasi TO3UIMIO JAPYroro, pasziuuams B €ro pedd: MHEHUEe (TOYKy 3peHHs),
JI0KA3aTeNbCTBO
(aprymeHTsl), GakThl; THIIOTE3bI, aKCHOMBI, TEOPUH;

— yMemb B3TJSHYTh Ha CUTYallMIO C MHOW MO3UIMH U 00208apusamvcsi C JIOJAbMH HWHBIX
TIO3UIINHN.

NPEJMETHBIE PE3YJIbTATbBI
Auredpanyeckue BbIpasKeHHUs



Buvinyckuux nayuumces:

— ONEpUPOBATH TOHATUSIMH «TOXIECTBO», «TOXICCTBEHHBIC MPEOOPa3OBaHUS», DPEIIATh
3a/1auu, coJiep)kamue OyKBeHHBIC JaHHBIE, paboTaTh ¢ popMyiamu;

— ONEepUPOBATH MOHATUEM KBAJAPATHOTO KOPHS, IPUMEHSTH €T0 B BBIYUCICHUSX;

— BBIIOJIHATH MPE0OPa30BaHUS BHIPAKEHUHN, COEPKAIIMX CTENEHH C IeJIbIMU MOKa3aTelsIMu
U KBaJ[paTHbIC KOPHU;

— BBIIOJIHATH TOXJIECTBEHHBIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHUN HA OCHOBE
MPaBUJI ACHCTBHIA HAJl MHOTOWICHAMH U alreOpandecKuMu Jpo0simMu;

— BBIIOJIHATH PA3JI0KEHUE MHOTOUJIEHOB Ha MHOKUTEIIH.

Buvinycknux nonyuum 603mMoicHOCMb.!

—  BbINOJIHUMb MHO20ULA208ble NPEOOPA308AHUS PAYUOHATLHBIX GbIPANCEHUL, NPUMEHSIS
WUPOKULL 861600p CNOCOO08 U NPUEMOB;

—  NPUMEHAMb MOHCOeCmBEeHHble NPeoOPa308anUsl 015 peueHUs 3a0ay U3 pasiuyHbLx
pasoenos Kypca.

YpaBHeHust
Buvinycknux nayuumcs:

— pemaTh OCHOBHBIE BUbI PAIMOHAIBHBIX YPAaBHEHUHN C OJHON IEPEMEHHOM, CUCTEMBI
JBYX ypaBHEHUH C IBYMS MEPEMEHHBIMU;

— TOHUMAaTh YPaBHEHME KaK BaXKHEUIITYI0O MATEMaTHUYECKYIO MOJEIb JJI OMUCAHUS U
W3YYCHHUS Pa3HOOOPA3HBIX PEAbHBIX CUTYaIlUi, peliaTh TEKCTOBbIC 3a/1a4H alreOpandecKum
METOJIOM;

— TMPUMEHSATH TpadUUecKue MPeACTaBICHUS s NCCIEA0OBAHUS YPaBHEHUN, UCCIIEAOBAHUS U
peLIeHUs CUCTEM YpaBHEHHI ¢ IBYMsI IEPEMEHHBIMHU.

Buvinycknuux nonyuum 603MOoMCHOCHb:

- o06nadems CneyuaibHbIMU NPUEMAMU peuleH sl YPAGHEHULL U CUCeM YDABHEHU, YB8epeHHO
NPUMEHAMb annapam ypasHeHutl 0Jisi peueHus: pazHo0OPA3HbIX 3a0ay U3 MAmemamuxi,
CMEHCHBIX NPeoMemos, NPAKMUKU,

- npumeHAmdb epaguyeckue npedcmasnenus 0Jis UCCIe008aHUS YPAGHEHUT, CUCTNEM
VpaeueHull, cooeparcaujux byKeeHHvle KO3PPuyUueHmbl.

HepaBencrBa
Buvinyckuux nayuumces:

— TOHUMaTh TEPMHUHOJIOTUIO M CHMBOJHMKY, CBS3aHHYIO C OTHOIIEHHEM HEPaBEHCTBA,
CBOMCTBA YHCIIOBBIX HEPABEHCTB;

— pelaTh JMHEHHbIC HEPABEHCTBA C OJHOU IIEPEMEHHOM U UX CUCTEMBI; peIaTh KBaAPATHbIC
HEPABEHCTBA C ONMOPOM Ha rpaduuecKkue MpercTaBICHHUS;

— TPUMEHSTH aIrmapaT HEPaBEHCTB [T PEIICHHs 3a/1a4 U3 PAa3IMYHBIX pa3JIeNioB Kypca.
Buvinyckuux nonyuum 603mMoxicHOCmb '

— 081a0emb pazIudHbLIMU RPUEMAMU OOKA3AMENbCMBA HEPABEHCME,; YBEPEHHO NPUMEHAMb
annapam Hepagencma Ol peuleHus: pasHoOOPA3HbIX MAMeMamuiecKux 3a0a4, 3a0a4 u3
CMEJICHBIX NPeOMEemos U NPAKMUKU,

— npumeHAmMb epaguueckue npedcmasienusi OJisk UCCI1e008AHUSL HEPABEHCE, COOEPHCAUJUX
OyKeenHbvle KO huyueHmuol.

Yuci10Bble MHOKECTBA
Buinycknux nayuumcsi:

— TOHUMAaTh TEPMHHOJIOTHIO U CUMBOJIUKY, CBSA3aHHBIE C MOHSATHEM MHOKECTBA, BBIITOJIHATh
oTiepaIuy HaJl MHOKECTBAMU;

— HCIIOJIb30BaTh HayaJlbHbIE MTPEICTABICHHS O MHOXKECTBE I€HCTBUTEIbHBIX YUCEIL.
Buvinycknux noayuum 603mMoicHOCHb

- pazeusamuv npedcmasierHue 0 MHOXCeCmeax,

- paseueamv nNpeocmasieHue O YUcie U YUCIO8bIX CUCIEMAX OM HAMYPAIbHbIX Yucel 00
0elicmeUmenbHblX; 0 POl 8bIYUCTIeHUN 8 NPAKMUKe,



- pazeumv U Yenyoumsv 3HAHUS O OeCAMUYHOU 3aNuUcU  OeuCmEUMEeNbHbIX Yucel
(nepuoduyeckue u Henepuoouuecxkue opoou)

DOyHKIUHA
Buvinyckuux nayuumces:

— TIOHMMaTh M UCIOJIb30BaTh (DYHKIIMOHAIBHBIC TTOHATHUSA. S3BIK (TEPMHUHBI, CHMBOJIHUYCCKHC
0003HaYCHHUS);

— CTpOUTh TpadUKH dJIEMEHTAPHBIX (DYHKIIHH, UCCIEA0BATh CBOMCTBA YHUCIOBBIX (DYHKIIUHA Ha
OCHOBE U3Y4YCHUS MTOBEICHUS UX TPAPHUKOB;

— TOHHMMaTh QYHKIIUIO KaK BAXKHEHIITYI0O MAaTEMAaTHUYECKYIO MOJIEITb JJIsl OTIMCAHMSI TIPOIIECCOB
U SBICHUU OKPYXKAIOIIETO MHUpA, MPUMEHATh (YHKIUOHANBHBIA S3bIK JUISI ONUCAHUS U
MCCJICIOBAHMS 3aBUCUMOCTEH MKy (GU3HUYECCKUMHU BETUIHMHAMMU;

— TOHUMaTh W UCIOJB30BaTh S3BIK TIOCIENOBATEIBHOCTEH (TEPMUHBI, CHMBOJHYECKUE
0003HaYCHHS)

— TMPUMEHSTH (POPMYIIBI, CBS3aHHBIE C ApU(PMETUIECKON U TEOMETPUIECKON IPOTPECCUSIMU, U
amnmapart, CQOpMUPOBAHHBIN MPU U3YYCHHUH JIPYTUX Pa3lesioB Kypca, K PEIICHUIO 3a7ad, B TOM
YHCIIe C KOHTEKCTOM U3 PEalbHOM KU3HHU.

Buinycknux nomryuum 6o03moscnocms:

— NpoBOOUMb UCCIE008AHUS, CEA3AHHbIE C U3YYEHUeM CE0UCME (DYHKYUU, 8 MOoM Uucie C
UCNONB308AHUEM KOMNbIOMEPA, HA OCHOB8E 2paAuKo8 U3Y4eHHbIX (YHKYULl cmpoums Oonee
CILOJCHBLE 2PpAPUKU (KYCOUHO-3A0aHHble, C 8bIKOAOMbBIMU MOYKAMU U M.N.);

— UCNONBL308aMb  (DYHKYUOHAIbHBIE NPEOCMAasieHUs U C8oucmea QYHKyuu peuteus
MamemMamuyeckux 3a0ay U3 paziudHsix pazoeios Kypca,

- peuiamvb KOMOUHUPOBAHHbBLE 3A0AYU C NPUMEHEHUEM OPMYIL N-20 YUNEeHA U CYMMbl NEPBbIX I
YleHO8 apughmemuyeckol U 2eoMempudeckol Npocpeccuti, NpuMeHssi npu 3MomM annapam
VPAHEeHUIl U HePABEHCMB;

—  NOHUMAMb ApUPMeMmu4ecKyro U 2eoMempuieckyio npocpeccuu Kaxk QyHKyuu HamypaibHo2o
apeymenma, cesa3vleams aApuhMemudecKyro npoepeccuio ¢ IUHEUHbIM POCMOM, 2e0MempuUdecKyio
- C 9KCNOHEHYUANbHBIM POCHOM.

JJIeMeHThI NPUKJIATHOH MaTeMATHKHU
Buvinyckuux nayuumces:

— WCTOJb30BaTh B XOJI€ PEIICHHS 3a7ad d3JIEMEHTApHBIC TPEICTaBICHUS, CBSI3aHHBIE C
npUOIKEHHBIMY 3HAUEHUSIMU BEJTHYWH;

— HCTOJIB30BaTh MPOCTEUIITHE CIIOCOOBI MPECTABICHUS U aHATIN3a CTATUCTUYECKUX JaHHBIX;

— HaxOJUTh OTHOCHTEIHHYIO YACTOTY U BEPOSATHOCTH CIIy4aifHOTO COOBITHS;

— pemaTh KOMOMHATOPHBIC 33a/1a4U HA HAXOXKJECHUE YK CIIa 00bEKTOB MM KOMOMHAIIHIA.
Buvinyckuux nonyuum 603mMoxicHOCMS.

—  NOHAMb, YMO YUCTOBblEe OAHHbIE, KOMOPble UCNONb3VIOMCA 0I5 XAPAKMePUCMUKU 00beKmMOos
OKpyJHCaOUieco  Mupa, AGIIOMC  NPEUMYWeCmM8EeHHO NPUOTUNCEHHBIMU, UYMO NO 3aNUCU
NPUOTUNCEHHBIX 3HAUEHUL, COOEPHCAUWUXCSL 8 UHDOPMAYUOHHBIX UCTIOUHUKAX, MONCHO CYOUMDb O
HOCPEULHOCTU NPUOTIUNCEHUSL,

— NOHAMb, YMO NOZPEUHOCIb Pe3VIbMama GblYUCIeHUU OO0ANCHA OblMb COUMEPUMA C
NO2PEUHOCHbIO UCXOOHBIX OAHHBLX,

— npuobpecmu nepeoHAYAIbHLIN ONBIM OPeAHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCA
00UeCmEeHH020 MHEHUS, OCYWEeCMEIISIMb UX AHAAU3, NPeOCMAsIsamb pe3yibmanmsl ONpoca 8 uoe
mabauysl, Ouazpammol;

— npuobpecmu onvim NPOGEOeHUs. CYYAUHBIX IKCHEPUMEHMO8, 8 MOM YUCIe C HOMOUBIO
KOMNbIOMEPHO20 MOOEIUPOBAHUS, UHMEPNpemayuu ux pe3yibmamos, HAy4umvbcs HeKOmopviM
CneyuanbHLIM NPUEMAM peueHusi KOMOUHAMOPHBIX 3A0aY.

COJEPXAHMUE KYPCA AJITEBPBI 7-9 KJIACCOB
Auredpanyeckue BbIpasKeHHUs



Buipasicenue c nepemennvimu. 3Ha4eHUE BBIPAXKEHUS C TIEPEMEHHBIMU. J|0MTyCTUMBIE 3HAYEHUS
nepeMeHHbIX. ToxzaecTBo. TokaecTBeHHBIE IMPeoOpa3oBaHUs aNreOpanvyecKux BbIPaKEHUI.
JlokazaTeabCTBO TOXKIECTB.

Cmenenv ¢ HamypanbHbiM nokazamenem u eé ceoucmea. OpHouneHbsl. OpgHOUIEH
crangaptHoro Buga. CreneHbp ogHOWwiIeHa. MHorowieHsl. MHOTOWIEH CTaHJAPTHOTO BHJA.
Crenenbr MHoOrowieHa. ClOXeHUE, BBIYMTAHHUE W YMHOXKEHHE MHOrO4wIeHOB. DopMyIibl
COKpAIIEHHOIO YMHOXEHHUSA: KBagpaT CYMMBl M KBaJpaT pPAa3HOCTH JIBYX BBIPAKEHHU,
MPOU3BEJICHUE CYMMbI M PA3HOCTU ABYX BbIpaK€HUU. PaznokeHne MHOroujeHa Ha MHOXKHUTEIH.
Brinecenne MHOKHTENS 32 CKOOKU. MeToa rpynnupoBKU. Pa3HOCTE KBapaToOB ABYX BBIPAYKECHUM.
Cymma u pasHocTh KyOOB JBYyX BbIpaxkeHWH. KBanmparueii TpéxuneH. KopeHb KBaapaTHOTO
TpéxwieHa. CBoiCTBa KBaApPATHOTrO TpEXWIeHa. PaslioxkeHne KBaApaTHOTO TPEXWICHA Ha
MHOXKHUTENIH

Payuonanvuule evipasicenus. lenvie Beipakenus. [[poOHbie BeIpaxeHus. PaninonanpHas 1poob.
OcCHOBHOE CBOMCTBO pamMoOHANbHON apoOu. Clio)KeHHEe, BBIYMTAHUE, YMHOXKEHUE U JEIICHUE
panuoHanbHBIX JpoOeli. Bo3BenaeHue parmoHanbHOM ApoOW B CTEMEHb. TOXICCTBEHHBIE
npeoOpa3oBaHus PAIMOHAIBHBIX BhIpakeHUI. CTEIEeHb ¢ IENBIM MoKa3aTelleM U €€ CBOICTBA.

Keaopamnuie KOpHU. Apudmernueckuit KBaJIpaTHbBIN KOpPEHb u €ero
cBoiicTBa. ToXkIecTBEHHbIE TPeoOpa30BaHUs BRIPAXKEHUH, COEpKAIUX KBapaTHbIC KOPHHU.
YpaBHeHus

Ypasnenue ¢ oonou nepemennoii. Kopenob ypaBuenus. PaBHocuibHbIe ypaBHeHUs. CBoMHcCTBa
ypaBHEHUH C OJIHOM MEPEMEHHOM. Y paBHEHUE KaK MaTEMAaTHYECKasi MOJICNIb PEAJIbHOM CUTYaIINH.
Jlunetinoe ypasnenue. KBanpatHoe ypaBHeHHe. @Dopmyna KOpPHEM KBaJIpaTHOIO
ypaBHeHusA. Teopema Buera. PaunonanbHble ypaBHeHUs. PerieHrne paBHOCWIBHBIX YpaBHEHUH,
CBOJSIINXCS K JIMHEHHBIM WJIA KBaJIpaTHBIM ypaBHEHUsIM. PellieHre TeKCTOBbIX 33/1a4 ¢ TOMOIIbIO
palMOHATBHBIX YPABHEHUM.

Ypasnenue c osymsa nepemennvimu. I'paduk ypaBHEHUs ¢ IByMs IepeMeHHbIMH. JIuHeiHoe
ypaBHEHHUE C IBYMsI IEPEMEHHBIMH U €ro IpaduK.

Cucmembl ypasHenuti ¢ 08ymsa nepemeHHbiMu. 1'padudyeckuil METOJ PEIICHHsS CHCTEMBI
YpPaBHEHUN C JIBYMs NEPEMEHHBIMU. PerieHue cucreM ypaBHEHHMI METOAOM IOJCTAHOBKH H
cioxenus. Cucrema JByX ypaBHEHUH C ABYyMsI IEPEMEHHBIMU KaK MOJIENb pealbHON CUTYallUH.
HepaBencrBa

Yucnogvle nepasencmea u ux ceovcmea. CI0KEHHE M YMHOXEHHE YMCIOBBIX HEPABEHCTB.
OueHuBaHue 3HA4YEHUs BbIpaKeHUS. HepaBeHCTBO ¢ OAHON NepeMeHHON. PaBHOCHIIbHBIE
HEpaBeHCTBA. YHCIOBBIE NPOMEXKYTKU. JIMHEWHBIE W KBaJApPaTHBIC HEPABEHCTBA C OJIHOM
nepeMeHHoi. CHCTEMbI HEPABEHCTB C OAHON EPEMEHHOI.

YucaoBble MHOKECTBA
MHnoowcecmso u e2o snemenmoi. CriocoObl 3ajaHUsI MHOXecTBa. PaBHble MHOXKecTBa. [lycToe
MHOecTBO. [TonMHOKecTBO. Onepanyy HaJ MHOKeCTBaMu MIITrocTpanys COOTHOIIEHUN MEXAY

MHOKECTBAMU € TIOMONIBIO JIuarpaMm Oijepa. MHOXKeCTBa HATypalbHBIX, IIEJIbIX,
iy

paIMOHANBHEIX YHcelN. ParmonanbHOe UmcIo Kak ApoOb BUaa 1t , TAe m- Heloe YuciIo, a n —
HaTypaJbHOE, W Kak OeCKOHeuHas Mepuoandeckas aecsTuuHas apoob. I[IpencraBinenue o0
HMppanroHaJIbHOM quCIIE. MHO0XeCTBO NEUCTBUTEILHBIX qucell. [IpencraBnenue
JEHCTBUTENLHOTO YKCIa B BHJIe OECKOHEUHOM HETIEPHOANIECKON AecaTuuHON qpoou CpaBHEHUE
JeHCTBUTENbHBIX uncen. CBa3b Mexay MHOxkecTBaMu N. Z. Q
DOyHKIUHA
Yucnosvie ynkyuu

OyHKIMOHATBHBIE 3aBUCUMOCTH MEXAy BenuunHamu. [lonstue ¢yHkumu. OyHKIUS Kak
MaTeMaThyeckas MoOJeib peanbHOro mporecca. O6nacte onpeaencHuss U 00JacTh 3HAUYEHUUN
¢ynkunu. Crioco6s! 3ananus ¢pynkuuu. ['paduk ¢pynkuuu. [loctpoenue rpapukoB GpyHKIHHA ¢
nmoMoInbio peodpaszoBanuii puryp. Hynu ¢pyakmmm. [IpoMexyTkun 3HAaKONMOCTOSHCTBA (DYHKITUH.
[IpomexyTKH BO3pacTaHUs M IPOMEKYTKH YObIBaHUS ()YHKIIHH.



Jlunetinas GpyHKIMs, 0OpaTHAsI TPOMOPIIMOHATILHOCTD, KBaApaTuiHas QPyHKIUs, QyHKIUSA y

=z , UX CBOMCTBa U rpauKH.
Yucnoswvie nocredosamenvrocmu

ITonsarue YUCJIOBOU IIOCJIEI0BATEIbHOCTH. Koneunslie u OeCKOHEUHBIE
nocienoBarenbHOCTH.  CrnocoObl  3aaHusl  MOCIEAOBaTENbHOCTH.  Apudmernyeckas u
reomerpuueckass mnporpeccud. CBoiicTBa wiIeHOB apU(pMETHYECKOH U TI'eOMETPHUYECKOM
nporpeccuii.  @opmynel  oOmero  wieHa — apu(PMETHYECKOH W TCOMETPUUYECKOU
nporpeccuii. PopMyinbl CyMMBI N —IIEPBBIX WICHOB apU(PMETUYECKOH U TEeOMETPUYECKOU

nporpeccuii. Cymma OECKOHEYHOW TE€OMETPHUYECKOW TPOrpPecCHH, y KOTOpOH |Q|*’:1 .
[IpencraBnenne OeCKOHEYHOMN MEPUOANYECKON TECITUIHOM Apo0Ou B BUE OOBIKHOBEHHOM APOOH.

Onemenmovl NPUKIAOHOU MAMEMAMUKU

Maremarnueckoe  moaenupoBaHue.  [IponeHTHble  pacy€rel.  DopMyna  CIOKHBIX
IIPOLICHTOB. [TpubmmxEnnble BBIYKCIICHHUS. AbcomoTHas " OTHOCHTEJIbHAsA
norpemHocTd. OCHOBHBIE MpaBHja KOMOWHATOpUKH. YacToTa M BEPOSTHOCTH CIy4ailHOTO
coObiTust. Kitaccuueckoe ompeneneHue BeposTHOCTH. HavanbHble CBEAGHHSI O CTATUCTHUKE.
[IpencraBnenne JgaHHBIX B BHAE TaOMWI, KPYroBBIX ©  CTOJNOYATHIX JAHATPAMM,
rpadukoB. Craructuueckue XapaKTEPUCTUKH COBOKYITHOCTH JAHHBIX: CpeaHee
3HaueHUE, MOJa, pa3Max, MeJraHa BEIOOPKH.
Aneebpa 6 ucmopuyeckom passumuu.

3apoxkaeHue anreOpbl, KHUTA O BOCCTAaHOBICHUM W MPOTHUBONOCTaBICHHH MyxamMmena aib-
Xopeamu. Hcropusi (opmMupoBaHUsST MaTeMaTHYeCKoro s3bika. Kak 3apoawmiack wujes
koopauHat. OTKpPBITHE UPPALUOHAIBHOCTH. 3 MCTOpHH BOSHUKHOBEHUS (DOPMYIT [T PEIICHUS
ypaBHeHUH 3-ii u 4-1i ctenenedt. Mcropus pa3Butus nousatus Gyaknuu. Kak 3apoaunacek Teopus
BeposTHOCcTel. Yuncima @Gubonavyun. 3amaua JI. [Tuzanckoro (OuboHaudm) 0 KpOIHUKaX.

Konuuecmeo konmpoavHwix pabom: 7 kinacc - 8 8 ximacc - 7 9 knacc - 6

TEMATHYECKOE INTAHUPOBAHHUE

7 RJjace
Homep Koua-
Conepxanue yueOHOro
8 BO OcHOBHbBIE BU/IbI 1€SITE€TbHOCTH
MaTepuaJa
4acos

I'nasa 1. JIuHeliHoe ypaBHeHHeE ¢ OHOM MepeMeHHOMH 15 yacoB

1 Beenenue B anredpy 3 Pacnosznasams 4ucioBble BRIPAKEHUS U
N N BBIPXEHHSI C IEPEMEHHBIMU, THHEHHbIE
2 JIuneliHoe ypaBHEHUE C OHOU 5 N
& ypaBHeHUs. [IpUBOIUTH MPUMEPHI BRIPAXKEHUMA C
MIepPEeMEHHOM N .
MEPEMEHHBIMH, JITHEHHBIX YpaBHCHUH.
3 Pemenwne 3ama4 ¢ TOMOIIBIO 5 CocTaBnsaTh BBIpaXKEHUE C IEPEMEHHBIMHU TI0
ypaBHEHUI YCIIOBHIO 33729, BBIMOMHATE peoOpa3oBaHus
BBIPQYKCHHUIA: IPUBOIUTH MOIOOHKIE ClaracMble,
[ToBTOpEHUE U cUCTEMaTU3aLUA 1

packpsiBaTh ckoOKH. HaxonuTs 3HaueHne

y‘l€6HOF0 Matepuania BBIpa’XCHUA C ICPEMEHHBIMU IIPH 3aJaHHBIX

KonTponbHas padora Ne 1 1 3HaYCHMSIX IepeMeHHbIX. Knaccudumuposarts
anredpamdeckue BeIpaxeHus. OMICHIBATh
1IeJTbIE BBIPYKEHUSI.

Dopmynuposams ONPeICICHUS TMHEHHOTO
ypaBHeHUs. Pemars muHeHOE ypaBHEHUE B
oOmiem Buae. UHTepIIpeTHpOBaTh ypaBHEHHE
KaK MaTeMaTHYECKYIO MOJIENTb PeaTbHON
cutyaruu. ONUCHIBATH CXEMY PEIICHUS
TEKCTOBOM 3a7[a4uM, MPUMEHSTD €€ NIl PEIIEeHUS
3amaq




I'naea 2. lleavle Boipa:keHusi 45 yacos
4 ToxnecTBEHHO paBHBIC 2 Dopmynuposams: onpedenenust: TOXKIECTBEHHO
BEIpakeHHs. ToxaecTBa PaBHBIX BBIPAKEHUH, TOXKIECTBA, CTETICHU C
HaTypaJIbHBIM [TOKa3aTeJIeM, OJHOYICHA,
5 CreneHs ¢ HaTypaJIbHBIM 2
HoKA3aTENCM CTaHJIaPTHOTO BUJIa OJJHOWICHA, Kod(duimenTa
OJTHOYJICHA, CTCTICHU OJHOWICHA, MHOTOUJICHA,
6 CBOIICTBA CTENEHH C 3 CTEIICHH MHOT'OWIEHA; CE0UCHEA  CTETIEHN
HaTypaJIbHbIM TTOKa3aTeJIeM C HaTypaJbHBIM TIOKa3aTeJeM, 3HaKa CTETICHH;
MpaBUJIA; JI0KA3aTEIbCTBA TOKICCTB,
! OnporeHE! 2 YMHOXEHHSI OJHOWICHA Ha MHOTOJIEH,
8 MHOTOWIECHBI 1 YMHOXCHUA MHOT'OYJICHOB.
Jloka3zvieams CBOMCTBA CTETIEHU C HATYPAIbHBIM
9 CroxeHne 1 BBIYUTAHHE 3 MoKa3aTeyieM. 3aluChIBaTh U JOKA3hIBATh
MHOTOHJICHOB (OPMYIBL: IPOM3BEICHUS CyMMbI M Pa3HOCTH
KoutpousHas pa6ota Ne 2 1 JIBYX BBIpaiKeHHfI, pa3HOCTH KBaJPaTOB JIBYX
BBIPQXCHHIA, KBaJ[paTa CYMMBI U KBaJjpaTa
10 YMHOXEHHE OIHOYICHA Ha 3 PasHOCTH JBYX BBIPA)KEHHI, CYMMBI KYOOB M
MHOT'O4JICH pasHOCTH KyOOB IBYX BHIPAKEHUIA.
11 VMHOMKEHHE MHOFOWIEHA Ha 3 Buiyucnsmy 3HaueHNe BRIpasKeHUN
MHOIOUIEH C iepeMeHHBIMU. [[pUMEHATh CBOIMCTBA CTENIEHU
IUTS TIpeoOpa3oBaHmsI BRIpAXKCHHM. BBITONMHATE
12 PasnoxxeHne MHOTOWICHOB Ha 3 YMHOXEHHUE OJHOWICHOB U BO3BEIACHUE
MHOKHUTENH. Beinecenne o0mero OJIHOYJICHA B CTENEHb. [IpUBOIUTE OJTHOWIICH K
MHOJKHUTEIIS 38 CKOOKH CTaHIAPTHOMY BHY. 3allCHIBATH MHOTOWICH B
13 Pa3I0KEHNIE MHOFOWICHOR HA 2 CTaHJIAPTHOM BHJIE, ONIPE/ICIIATH CTEIICHb
MHOKHTEMH. MeTox MHorowieHa. [IpeoOpa3oBEIBaTH MPOU3BEACHUE
TpYTIHPOBKH OJTHOWICHA U MHOTOWIEHA; CYMMBI, Pa3HOCTH,
MIPOM3BEIEHUS IBYX MHOTOYWICHOB B MHOTOYJICH.
Kontponsnas padora Ne 3 1 BrImonHATh pa3noxeHre MHOTOYWICHA Ha
14 TIpoMaBe eHue PA3HOCTH B 3 MHOJKHTENH CTIOCOOOM BBIHECEHHS O0IIIEeTOo
CYMMEI ZIBYX BHIp@XKCHH MHOKHUTEIIS 32 CKO6KH3‘CH0C06OM TPYIITUPOBKH,
1o popMyaM COKpanEHHOTO YMHOKEHUS U C
15 PasnocTh KBagpaToB ABYX 2 MPUMEHEHUEM HECKOJIBKUX CIIOCO00B.
BBIPKCHHIA Hcnonp3oBaTh yka3aHHbBIE TPeOOpa3OBaHUS B
16 KBagpat cymmbl 1 kBaapat 3 MPOMECCE PEIICHIA ypaBHeHmEI’
PASHOCTH JByX BEIpAKEHHi JT0Ka3aTeNIbCTBA YTBEPKICHUH, PEIICHUS
TEKCTOBBIX 33734
17 [IpeobpazoBanue MHOTOWICHA B 2
KBaJIpaT CyMMBI HJIM Pa3HOCTH
JBYX BBIpa)KCHUI
Konrtponbnas padora Ne 4 1
18 CyMMa # pa3HOCTb KyOOB JBYX 2
BBIPAKEHUH
19 [IpumeHneHune pa3mu4HbIX 3
CIIOCOOO0B Pa3IIOKCHIS
MHOTOYJICHA HA MHOKHTEIIH
[ToBTOpEeHME U cucTeMaTH3AIH 1
y4eOHOro MaTepuaia
Konrtponbnas padora Ne 5 1
I'naea 3 ®ynkuuu 11 yacos
20 CBsi3u MEXIy BETMUYUHAMU. 2 IIpusooums IpUMepHI 3aBUCUMOCTEH MEKAY

OyHKIUA

BeamurHaMu. Pa3znmuaaTs cpeau 3aBUCHUMOCTCH




21 CrniocoOrl 3aganus pyHKIMN 2 (yHKLIMOHAIbHBIE 3aBUCUMOCTH.
Onucvleamo noHAmMuUs: 3aBUCUMON 1
22 I'padux pynxmun 2 .
HE3aBUCHMOH TTepEMEHHBIX, QyHKINH,
23 Jluneiinas ¢pyHkuus, e€ rpaduku 3 apryMmeHra (pyHKLIUH; CIIOCOOBI 3a1aHUs
CBOKCTBa ¢yHkunu. @opMyIupOBaTh OMpPeIeTICHHS:
obnacTtu onpeaeneHus QyHKIINHA, 00JIacTH
[ToBTOpEeHuE U cucTeMaTH3ays 1 sHavenmit hyHKiIH, rpaduKa GyHKIHH,
ydebHoro MaTeprara JTUHEHHON QYHKINH, TPSIMOI
KontponbsHas pabora Ne 6 1 NpOMOpHMOHATIBHOCTH.
Boiuucaame 3naueHne QyHKIUHN 110 3aJaHHOMY
3HA4YEHUIO aprymeHTa. CoCTaBIsATh TaOIHUIIBI
3HaueHui QyHKIUH. CTpouTh rpaduk HyHKIHH,
3amanHoU Ta0auuHo. [To rpaduky GyHKIMH,
SIBIISTFOIIEHCS] MOJIENIBIO PEAIbHOTO TIpoLiecca,
OTIPENEIIATh XapaKTePUCTUKHU 3TOTO IpoIecca.
Crpouth rpaduK JIMHEHHON (GYHKIIMK U TIPAMOM
npornopurnoHaabHOcTH. ONUCHIBATE CBOWCTBA
9TUX QyHKIMH
I'naga 4. Cuctembl JIMHEHHBIX YPABHEHMIA ¢ IByMs lepeMeHHbIMH 17 yacoB

24 Y paBHEHHMS C ABYMS 3 IIpusodums npumepsi: ypaBHEHHS C IBYyMs

HepeMEHHBIMU HepeMEHHBIMH; TMHEHHOTO YPaBHEHHS C IBYMS
- HepeMEHHBIMHU; CUCTEMBI JIBYX JIMHEHHBIX

25 JIuneliHOoe ypaBHEHHUE C IBYMS 3 N .

HepeMEHHbIMI 1 €ro TpaduK YpaBHEHHH C JABYMs IIEPEMEHHBIMHE; PEalIbHBIX
MPOIIECCOB, AJISl KOTOPBIX YPaBHEHHUE C ABYMSI

26 CucTeMbl ypaBHEHUH ¢ IByMsI 2 [EPEMEHHBIMU WM CUCTEMA YPaBHEHUHN C IBYMS
nepeMeHHbIMU. [ paduueckuii MEePEeMEHHBIMU SBIISTFOTCSI MATEMATHYECKAMH
METO/I PELICHUS] CUCTEMBI JBYX MOJICIISIMHU.

JIMHEHHBIX YPaBHEHUH C IBYMS OnpenensiTe, ABIACTCS JIU apa YHces
HepeMEHHBIMU pELICHHEM TaHHOTO YPAaBHEHUS C IBYMS
N MEePEMEHHBIMH.

21 Pemenne CHCTCM JTHHCHHRIX 3 Dopmyruposams. onpeoeneHus: PelIeHUs
YPaBHCHUH METOZIOM YpaBHEHHMS C ABYMS IIEPEMEHHBIMH; YTO 3HAYHUT
TOACTAHOBKM PELIUTh ypaBHEHHUE C ABYMsI IEPEMEHHBIMU;

28 Perienue cucTeM TMHEHHBIX 2 rpaduka ypaBHEHHs C ABYMsl [IEPEMEHHBIMM;
ypaBHEHHIT METOIOM JMHEHHOTO YpaBHEHUS C IBYMsI IepEeMEHHbBIMU;
CIIOKEHHS pELICHUS CHCTEMBI YPAaBHEHUH C IBYMSI

MIEPEMEHHBIMHU; C80ticMEa YPABHEHUH C IByMs

29 Pemenne 324 ¢ OMOMIBIO 3 TepeMEHHBIMH.

CUCTCM JIMHCHHBIX ypaBHCHIN Onucvleamy: cBOHCTBA TpaduKa THHEHHOTO
ToBTOpeHNE 1 1 YpaBHEHHUS B 3aBHCUMOCTH OT 3HAUCHHH
CHCTEMATH3aLMs YIeOHOTO K03(GULUEHTOB, rpapUIEeCKUl METO]] peLIEHUS
MaTepuaa CHCTEMBI IByX YPaBHEHHH C AByMs

MEPEMEHHBIMU, METOJI TOJICTAHOBKH U METO[
Kontponbnas padora Ne 7 1

CJIOKEHUS JJIsl PEIICHUS] CUCTEMBI IBYX
JIMHEWHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMH.
Cmpoums TpauK THHSHHOTO YpaBHEHHS C
JIBYMS IEpEeMEHHBIMU. PemaTh cucTemMsl AByX
JIMHEWHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMH.
Pewamp TexcTOBBIE 3a/1a4H, B KOTOPBIX CHCTEMa
NIBYX JINHEHHBIX YPaBHEHUH C IBYyMS
MIEPEMEHHBIMHU SIBIISIETCSI MATEMAaTUYCCKOM
MOJIETIBIO PEATHHOTO TIpoIIecca, ’
MHTEPIIPETUPOBATh PE3YIbTAT PEIICHUS
CUCTEMBI

IloBTOpEeHne M cucTeMaTU3anMsl y4eOHOro Marepuaia 124yacos




YrpakHeHUs IS TIOBTOPEHHS Kypca 7 11
KJacca
HrtoroBast KOHTpOJIbHAS paboTa 1

TEMATHYECKOE INTAHUPOBAHHE

8 ki1acc
Homep 8 Koua-
Conep:xxanue y4eOHOro
BO OcHOBHbBIE BH/bI 1eATEJIbHOCTH
MaTepuaJja
4acoB
I'naea 1. PaunonajabHble BhIpa:keHHs 45 yacoB
1 PanmonansHBIE TpOOH 2 Pacnosnasams uienple palluoHaIbHbIE
5 OCHOBIOE CBONCTEO 3 BBIpXXCHHUS, APOOHBIC PAlMOHAILHBIC
. BBIPYXCHHUSI, TPUBOIUTH MTPUMEPHI TAKUX
panMoHanbHON Jpodu .
BBIPKEHHH.

3 Cri0xeHre U BEIYUTAHUE 3 Dopmyruposams: onpeoenenust.
parMoHaNBHEIX Apodei ¢ PaLMOHATIBHOTO BBIPAKEHHS, TOITYCTUMBIX
OJIMHAKOBLIMHU 3HAMEHATEISAMU 3HAYEHHUH MTEPEMEHHOM, TOXKAECTBEHHO PaBHBIX

BBIPKEHHIA, TOXKIECTBA, PABHOCHIBHBIX

4 Crnosxenne 1 BBIMHTAHNC 6 YpaBHEHUH, pallMOHAIBHOTO YPaBHECHUS,
paiMOHANLHEIX Jpobek CTETICHH C HYJIEBBIM IIOKa3aTeleM, CTEIICHH C
¢ PasHBIMH SHAMCHATCIIAMU LIEJTBIM OTPHIIATENBHBIM ITOKA3aTeNIeM,
KOHTpOHBHaﬂ pa60Ta Ne 1 1 CTaHIapTHOI'O BHUJa 4YucCia, 06paTHOﬁ

MPONOPLUOHANBHOCTH; CE0UCNEA: OCHOBHOE

5 YMHONKEHHE 1 ACTICHHC 4 CBOICTBO palMOHATLHOM ApoOH, CBOICTBA
PaIOHATILHBIX IPODEH. . CTETEHH C IeNIbIM N0Ka3aTeseM, ypaBHEeHHi,
Bossezenue paunoHabHoMH (YHKUWY ; npasuaa: CIOKEHUsI, BBIMUTAHUS,
JIpOOH B cTeneHb YMHOKEHMS, JIeJIeHus apo0eil, Bo3BeneHus

6 ToKIeCTBEHHBIE 7 ApOoOH B CTENEHb; YCIOBHE PABEHCTBA IPOOH
npeoOpa3oBaHus HYIIO.

PALMOHAIBHBIX BHIPAKCHHIL [Llokaszvieams CBOMCTBA CTENEHU C LEIIBIM
MTOKa3aTeNeM.
KontponbHas pabora Ne 2 1 Onucviéams TpaPUUECKHi METOT PEIIECHIS

7 PaBHOCHIILHBIE YPABHEHHUSI. 3 YpaBHeHuit ¢ OHOH HeperHHOﬁ' .
PaIMOHANBHEIE YPABHEHHS Ilpumenams OCHOBHOE CBOWCTBO paIliOHAIBHOMN

TPOOH IJIsT COKpAICHUS U TIPeoOpa3oBaHus

8 Cremnens ¢ LensmM 4 npobeii. [lpuBoauTs 1podu K HOBOMY (00IIIEMY)
OTPHULATEIBHBIM IT0KA3aTCIIEM 3HaMeHaTenmo. Haxonute cymmy, pa3sHOCTb,

9 CBOHCTBA CTENEHH ¢ LebiM 5 MIPOM3BEIICHUE M YacTHOE NpoOeii. BEITIOMHATE
HoKa3aTeneM TOKAECCTBCHHBIC npeo6pa3chaHI/1;1

PaIMOHANBHEIX BBIPAKCHUH.

10 ®ynkuus u e€ rpagux S Pewamp ypaBHEHHS € IEPEMEHHOI B

KonTponbhas pabora Ne 3 1 SHaMCHATENIC Hp‘36“'
Ilpumensams CBOUCTBA CTETICHU C LIEJBIM
MOKa3aTeseM AJis IpeoOpa3oBaHUs BIPAKECHHN.
3anucvigamp 4ncaa B CTaHAAPTHOM BHUJIE.
Buvinoanams noctpoenue u ytenue rpaduka
GyHKIIH
I'naga 2. KBaapatHbie kopHH. [leficTBUTEIbHBIE Ynciaa 24 yaca

11 ®ynkims Y = X u eé rpaduk 3 Onucvigamy: IOHITUE MHOXKECTBA, JIEMEHTA
MHOJKECTBA, CITOCOOBI 33aHNST MHOYKECTB;

12 KsanpaThslie kopHU. 3

ApudmMerndeckuii
KBaJIpaTHbIN KOPEHb

MHOXECTBO HAaTypaJIbHBIX YUCEJI, MHOXKECTBO
HEJIBIX YHUCCJI, MHOXKXCECTBO PAllMOHAJIIbHBIX




13 MHOX€ECTBO U €r0 3JIEMEHTHI 2 YHCeN, MHOKECTBO ICHCTBUTENBHBIX YHCENT U
CBSI3U MEXXTy STUMH YHUCIIOBBIMA MHOXKECTBAMH;
14 ITonmHOXecTBO. Onepannn 2
HAJL MHOYKECTBAMI CBSI3b MEX/Ty OECKOHEUHBIMHU JECATUIHBIMHU
IpoOsSMH U palliOHATILHBIMH,
15 UucrnoBble MHOKECTBA 2 HUPPALMOHATBEHBIMY YHCIaMHU.
N Pacnosnasams panoHanbHBIE U

16 CeoficTsa aprpmeTHIeCKOro 4 uppanroHaibHele yncna. [IpuBoaAnTb MpUMeEpEI
KBA/IpaTHOTO KOPHA palMOHATIBHBIX YUCET U UPPALUOHAIBHBIX

17 ToxaecTBEeHHbIE 4 qHUCCIL.

TIpeoOpa30BaHHs BBIPAKCHHUIA, 3anucwvieams ¢ TOMOIIBIO (HOPMYIT CBOMCTBA

COZIepIKAIIHX JEHCTBUM C 1eHCTBUTENEHBIME YHCIAMU.

KBaJIPaTHbIC KOPHH Dopmynuposams. onpedeieHusn: KBaapaTHOTO
- KOpHS 13 4uclia, apu(hMETHIeCKOro

18 Dynkups 1 e€ rpadux 3 KBaJIPATHOIO KOPHS U3 YKCIIA, PABHBIX

KoHtposbHas pabora Ne 4 1 MHOX€ECTB, IOJIMHOKECTBA, IEPECCUCHNUS
MHOJKECTB, 00bETUHEHNUS MHOYKECTB,;
ceoticmea: GyHKUHN Y = X°, apupMETHIECKOTO
KBaJpaTHOTO KOPHS, PYHKIIHH .

Jloxazvlieame CBOWCTBA apU(METHUESCKOTO
KBaJIPaTHOTO KOPHSI.
Cmpoums rpaduxu QyHKIMi Y = X2 1 .
[TpuMeHsTh TOHSITHE apUPMETUIECKOTO
KBaJIPATHOTO KOPHS /ISl BEIYMCIICHUS 3HAUEHU I
BBIPAKEHUM.
Ynpowamoe Belpaxenus. Pemars ypaBHeHHS.
CpaBHHMBAThH 3HAYCHUS BRIPAKECHUH. BRITIOTHATE
peoOpa3oBaHue BRIPAKEHUH C IPUMEHEHHEM
BBIHECCHHS MHOXKUTEIIS U3-110]] 3HaKa KOPHS,
BHECEHHE MHOXKUTEIS IO/ 3HAK KOPHSL.
BremonHsaTh 0CBOOOXKICHHE OT
HUPpaLrOHATBHOCTH B 3HAMEHATEIE IpooH,
aHaJIN3 COOTHOLICHUH MEXKIY YUCIOBBIMU
MHOKECTBAMH H UX JJIIEMEHTaMHU

I'nasa 3. KBanpaTHble ypaBHeHus 25 4acoB

19 KBanpaTHsle ypaBHEHHUS. 3 Pacnosnasams 1 IpUBOANUTE TPUMEPHI
Pemienne HemoIHBIX KBaJIpaTHBIX yPaBHEHHUH Pa3NUIHBIX BHIOB
KBaJIPaTHBIX YpaBHCHHMA (TIOJTHBIX, HETIOJIHBIX, TPUBEIEHHBIX),

20 Dopmysa KopHeii 4 Igaa;[paTHbIX Tp'e'6XImeH0B.

KBAIpATHOTO YpaBHEHIS nuceI6ams B 0OLIEM BUJIC PEIICHUE HETOTHBIX
KBaJIpaTHBIX ypaBHEHUI.

21 Teopema Buera 3 Dopmynuposams: onpeoeneHus:: ypaBHeHUS

MIEPBOI CTETIEHH, KBaJPaTHOTO YPaBHECHUS;

KontponbHad paora Ne 5 1 KBaJIpaTHOTO TPEXUICHA, TUCKPUMIHAHTA

22 KBanparuslit Tpéxunen 3 KBaJpaTHOTO YPABHEHUSI U KBAJPATHOTO

- TpEXUIICHA, KOPHS KBAJAPATHOTO TPEXUICHA;

23 Pemienue ypaBHeHM, KOTOpEIE 5 GUKBATPATHOTO YPABHEHHS
CBOMATCA K KBAaZPATHBIM c60licmea KBapaTHOTO TPEXUNIEHA;
YPaBHCHIAM meopemy Bueta n o6paTHyIo eif Teopemy.

24 PanuonanbHple ypaBHEHHS KaK 5 3anucvigame 1 10Ka3bIBaTh HOPMYITY KOpHET
MaTeMaTHYeCcKHe MOJICH KBaJIpaTHOTO ypaBHeHHs. MccrienoBars
peabHBIX CUTYALHi KOJINYECTBO KOPHEH KBaJpaTHOTO YpaBHEHHUS B

3aBHCHUMOCTH OT 3HaKa €ro IMCKPUMHUHAHTA.
Kontponsnas padota Ne 6 1

Jloxasvieams meopemul: Buera (IpsIMyTo U
00paTHyI0), 0 pa3iIoKCHUU KBa[PATHOTO
TpEXUJICHA HA MHOXHUTENH, O CBOUCTBE




KBaJpaTHOTO TPEXUIIEHA C OTPULATEIbHBIM
TUCKPUMHUHAHTOM.

Onucvieams Ha IPUMEPAX METOJT 3aMEHBI
MIEPEMEHHOM JUIA pelleHUs ypaBHEHUM.
Haxooumws KOpHU KBaJIpaTHBIX ypaBHCHHIA
pa3nuuHbIX BUOB. [IpuMmensTs Teopemy Buera
1 00paTHyIO el TeopeMy. BBIONHATE
pa3ioKeHUe KBAAPAaTHOTO TPEXUIICHA Ha
MHOxuTeu. HaxoauTh KOpHUA ypaBHEHUH,
KOTOpBIE CBOIATCS K KBafgpaTHBIM. COCTaBIATh
KBaJpaTHbIC YPaBHEHUS U YPABHCHUA,
CBOIAIINECS K KBAIPATHBIM, SIBIISIOLIHECS
MaTEeMaTHYECKUMH MOJAETISIMH PEATbHBIX
CUTyalun

IloBTOpEeHne u cucTeMaTU3anus y4eOHOro MaTepuaJia 8 yacos

YnpakHeHus Ui TOBTOPEHUS Kypea 8 7
KJacca
Kontponsnas padora Ne 7 1

TEMATHYECKOE INTAHUPOBAHHUE

9 kjacc
Homep Coaepixanue yyeonoro | Koa- OcHoBHbIEe BU/IbI 1€SIT€IbHOCTH
8 MaTepuaa BO
4acoB
I'naea 1. HepaBenctBa 20 yacos
1 YucnoBele HepaBEHCTBA 3 Pacnosnasams 1 IpUBOANUTE TPUMEPHI
N YHCIIOBBIX HEPABEHCTB, HEPABCHCTB C

2 OcHOBHBIE CBOMCTBa 2 N N

HepeMeHHBIMH, JTNHEHHBIX HEPABEHCTB C OAHOU
YHCIIOBBIX HEPABEHCTB . .

MIEPEMEHHOM, IBOMHBIX HEPABEHCTB.

3 CroxeHue 1 yYMHOXKCHUE 3 Dopmyruposams. onpeodeneHus: CPaBHEHUS
YHCJIOBBIX HEPABEHCTB. IBYX YHCEJN, PELICHNs HEpaBEeHCTBA C OMHOU
OrieHMBaHUE 3HAYCHMS MEepEeMEHHOM, paBHOCUJILHBIX HEPABEHCTB,
BBIPKEHHS pelLIeHHUs CUCTEMBI HEPABEHCTB C OAHOM

A - - 1 HepeMEeHHOM, 00IaCTH ONpeIeICHHS

CPaBCHCTEA C OZIHOU BBIPAXKEHUSL; C8OUCHBA YNCTIOBBIX HEPABEHCTB,
TCpCeMCHHOM CIIO’KEHHS U YMHOXKECHUSI YHCIIOBBIX HEPABEHCTB

5 Penrenne HepaBEHCTB C OHOI 5 Jloka3zvieams: CBOWCTBA YHCIOBBIX HEPABEHCTB,
nepeMeHHoit. UnciIoBbIe TEOPEMBI O CIIOKCHUU U YMHOKCHUH YHCIIOBBIX
MPOMEXYTKH HEPaBEHCTB.

" Pewamy nuneiiHbie HepaBeHCTBA. 3alUCHIBATD

6 CrCTeMbl THHEHHBIX 5 pelIeHNs] HepaBEHCTB M MX CHCTEM B BHJIE
HCPaBCHCTB C OZTHOU YHICIIOBBIX MPOMEKYTKOB, OOhETMHEHNS,
TICpeMCHHON MepeceueHNs YUCIOBBIX TPOMEKYTKOB. PemaTs
KontpounbHas pa6ora Ne 1 1 CHCTEMY HEPaBEHCTB C OJHOHM MEepeMEHHOM.

OrennBaTh 3HaYCHUE BEIpakeHUs. M300pakarth
Ha KOOPAWHATHOM MPSMOM 3a1aHHbIE
HEpaBEHCTBAMH YHCIIOBBIE IPOMEKYTKH

I'naea 2. KBanpatuunas ¢pynkuus 38 yacos

7 [ToBTOpEHME U pacHIpeHne 3 Onucvieamop noHsTHE GYHKUIUH KaK IIPaBUIIa,
CBEICHUI 0 (PYHKINHU YCTaHABIIMBAIOIIETO CBA3b MEXY dJIEMEHTaMU

- JBYX MHOYXECTB.
8 CaoticTBa (pyHKIIUN 3 X




9 Kak moctpouts rpadux 3 Dopmynuposams:onpedenerus: Hyns QyHKLINH,
¢dyukuun y = Kkf(x), ecnu MIPOMEKYTKOB 3HAKOIIOCTOSHCTBA (DYHKITUH;,
n3BeCTeH rpaduK QyHKITIH (dbyaKImMH, Bo3pacTaromiei (yObIBaroIe) Ha
y =f(x) MHOX€ECTBE; KBaIPaTUIHON (PYHKLIUH;

10 Kak moctpouts rpaduku 4 KBa/IPATHOTO HEPABCHCTBA, .

(yskimii Y = f(x) + b ceoticmea KBAAPaTUIHON (DYHKIINY, §

_ npasua MOCTPOeHUs TpaprKoB PYHKIHUHA C
ny =f(x +a), ecmu ngBGCTeH nomoInko npeodpaszosanuii Buaa f(x) — f(x)+a;
rpaguk GyrKmm y = f(x) HX) — fix + a); £(X) — KF(X).

11 Keanpatuunas GpyHkuuys, eé 6 Cmpoumbv rpaduku QyHKIUI ¢ TOMOIIIBIO
rpauK 1 CBOWCTBa npeobpaszoBanuii Buaa f(x) — f{x)+ a;

f(xX) — fix + a); f(X) — Kkf(X).
KontponbHas pabora Ne 2 1 Cmpoumo rpaduk kBaapatudHoi ¢pyHkiuu. [1o

12 Pernenne KBaapaTHBIX 6 rpaduKy KBaJpaTHIHON QYHKIIMK OMHCHIBATE ¢&
HEPaBEHCTB CBOICTBA.

- Onucviéams CXeMaTHIHOE PACIIOI0KEHUE

13 CrcTeMbl ypaBHERHH € 1BYMA 6 napabosibl OTHOCHTENIBHO OCH aOCIUCC B
TICpEMCHHBIMH 3aBUCHMOCTH OT 3HAKa CTapILEro

14 Pewenue 3a1a4 ¢ IOMOLIBIO 5 KO3} dHUIHCHTA ¥ IMCKPUMHUHAHTA )

CHCTEM ypaBHEHMIT BTOPOIA COOTBETCTBYIOIIETO KBAIPATHOTO TPEXWIICHA.

CTEICHH Pewamb kBanpaTHBIC HEPABEHCTBA, UCTIOIB3YS
CXEMY PacHoI0KEHUs apadoIbl OTHOCUTENBEHO

KonTponbhas pabora Ne 3 1 ocH abercc.
Onucvieams TpapUUECKUd METO]] PEIICHHS
CHCTEMBI IByX YPaBHEHHU C TBYMS
MEPEMEHHBIMU, METO/T TTOJICTAHOBKH U METO]T
CIIOKEHHMS JJIsl PEIICHHSI CUCTEMBI JIBYX
YPaBHCHUH C IBYMS IEPEMEHHBIMH, OJIHO U3
KOTOPBIX HE SIBJISICTCS THHCHHBIM.
Pewiamsb TEKCTOBBIE 3a/1a4H, B KOTOPBIX CHCTEMA
JIBYX YPaBHEHHUH ¢ ABYMS TePEMEHHBIMU
SBJISIETCS MaTEMaTHYECKOH MOJICIIBIO PEabHOTO
nporiecca, U HHTePIPETHPOBAThH PE3YIbTAT
peLICHHUS CUCTEMBI

I'nasa 3. dnementsl npukiaagnoii MatemaTuku 20 yacos
15 Maremarnueckoe 3 Tlpusooums npumepo:
MOJICITMPOBAHUE MaTEeMaTHYECKHX MOJICTICH pealbHBIX CUTYAIIHI;
- MPUKIIAIHBIX 33]1a4; TPUOIMKEHHBIX BEJTHYMH;
16 [IpouieHTHBIE pacdEThI 3
WCTIOJIb30BaHMsI KOMOMHATOPHBIX TIPABHUII
17 [TpubnmkEHHBIC BEIYUACICHUS 2 CYMMBI U TIPOU3BEICHUSI; CITyYailHBIX COOBITHIA,
BKJIFOYAsl JOCTOBEPHBIC 1 HEBO3MOKHBIC

18 OcnoHEIe IpaBuna 3 COOBITHSI; OTIBITOB C PABHOBEPOSTHHIMU
KOMOHHATOPHKH HCXOIaMH; MPECTABICHUS CTATUCTHUCCKUX

19 YactoTra u BEPOSATHOCTH 2 JAaHHBIX B BUC Ta6HHH, auarpamm, Fpa(l)I/IKOB;
C_quaf/']Horo COOBITHS HCIIOJIE30BaHUA BEPOATHOCTHBIX CBOMCTB

OKPYIKAIOIUX SBICHUH.
20 Knaccuueckoe onpenesnerue 3 Dopmynuposams.: onpedeneHus: abCOIMOTHOM
BEPOATHOCTH HOIPEITHOCTH, OTHOCUTENBLHON MOTPEITHOCTH,
21 HauaibHbIe CBEICHUS 3 JIOCTOBEPHOTO COOBITHS, HEBO3MOXKHOTO
O CTATHCTHKE COOBITHSI; KJIACCHYECKOE OTIpeIesICHHE
BEPOSITHOCTH; Hpaguia.; KOMOWMHATOPHOE
Kontponbnas padota Ne 4 1

MPaBHIIO CYMMBI, KOMOMHATOPHOE TPaBUIIO
MIPOM3BEICHHUS.

Onucvigams dTaNbl PEIICHUS] PUKIIATHON
3aJIavH.




[NosicHATH 1 3anTUCHIBATH (OPMYITY CIIOKHBIX
npoueHToB. [IpoBOIUTH MPOIIEHTHBIE PACUETHI C
WCTIONTE30BAaHMEM CIIOXHBIX MTPOIEHTOB.
Haxooums TOYHOCTH TIPHOMKEHUS 110 Ta0JIHIIS
MpUOIOKEHHBIX 3HAYCHUI BETUYHHBI.
Hcnonp3oBaTh paznuyaHbie (POPMBI 3aIHCH
MPUOIHKEHHOTO 3HAYCHYSI BETUUHHBL.
OnenuBath MpUOIMKEHHOE 3HAUCHUC
BEJTMYMHBL.

1Ipo600umps OTBITHI CO CIIYIaAHHBIMU UCXOaMHU.
[osICHSTE 1 3aTTUCHIBATH POPMYITY HAXOXKICHUS
YaCTOTHI CIIYIafHOTO COOBITHS. OTIUCHIBATH
CTaTHCTUYECKYIO OIIEHKY BEPOSTHOCTH
cityqaiiHOro coObITHS. HaxoMuTh BEpOSTHOCTH
CJIy4aliHOTO COOBITHS B OTIBITAX C
PaBHOBEPOSITHBIMH HCXOJAMH.

Onucwvieams 3TAIbl CTATUCTHYECKOTO
uccienoanus. OpopmMIIATs HHPOPMAIIHIO B
BHJE Ta0nuIl U nuarpamm. M3Brnekartpb
“H(pOpMAITHIO U3 TAOTHI] B THATPAMM.
Haxoaute 1 IpuBOAUTE PUMEPHI
WCTIOJIb30BAHUS CTATUCTHUYCCKUX XapaKTEPUCTUK
COBOKYITHOCTH JIaHHBIX: CpEIHEE 3HAUYCHNE,
MOJIa, pa3Max, MelliaHa BEIOOPKH

I'naea 4.9uciioBnl

e nmocJeaoBarejpbHocT 17 yacos

22 UYuciosele 2
MOCJIE0BATENILHOCTH

23 Apudmerrueckast mporpeccust 4

24 CymMa N IepBbIX WICHOB 3
apuMeTHIECKON IPOTrPeCcCuu

25 I'eomeTpuueckas nporpeccus 3

26 CymMa N IepBbIX WICHOB 2
reOMEeTPHUYECKOM Mporpeccuu

27 Cymma OeckoHeuHOH 2
reOMEeTPUYECKOI POrpeccuH,
y KoTopoii | q | <1
Konrtponbnas padora Ne 5 1

Tlpusooums npumepsl: TOCIEAOBATEILHOCTEH;
YHCIIOBBIX MOCIIEIOBATEIILHOCTEH, B YaCTHOCTH
apuPpMETHICCKON B TEOMETPUICCKOM
MPOTPECCUil; NCTIOIB30BaHUS
MOCJIEeI0BAaTEILHOCTEN B peabHON JKU3HH;
3aJ1a4, B KOTOPBIX PACCMAaTPUBAIOTCS CYMMBI C
OECKOHEYHBIM YHCIIOM CIIaraeMbIX.
Onucwvieams: TIOHATHE TIOCIEA0BATEIBHOCTH,
YjieHa MOCIeJ0BaTeILHOCTH, CTIOCOOBI 3aJaHus
MOCIIEJ0BATENbHOCTH.

Buvluucname qieHsl MOCIeI0BaTEIbHOCTH,
3aJaHHOW (POPMYIION N-TO YiIeHa WIH
PEKYpPPEHTHO.

Dopmynuposams:

onpeodeneHus. apuPpMeTHIECKON IPOTPECCHH,
TeOMETPHUYECKOHN MPOTPECCUH;

c60licmea 1JICHOB T€OMETPUUYECKON U
apu(METHIECKOHN MPOTrPeCCHid.

3aoasams apuPMETHUECKYIO H
TeOMETPHYECKYIO MMPOTPECCHH PEKYPPEHTHO.
3anucwvieamsv 1 nosicuamos HGOPMYITHI 0OIIIETO
qiieHa apu(METHIECKON U TeOMETPUIECKOM
Mporpeccuil.

3anucwvieamsv 1 0oxazvieams: HOPMYITBI
CYMMBI N TIEPBBIX WICHOB apu(pMETUIECKON 1
reOMEeTPHUYECKOH Mporpeccuii; GopmyIsl,
BEIpYKAIOIIHE CBOMICTBA YJICHOB
apuPpMETHICCKON B TEOMETPUICCKOM
MIPOrPECCHIA.




Buiyucasms cymmy 0eCKOHEUHOM
F€OMETPHYCCKON MIPOIPECCHHU, Y KOTOPOi | q | <
1. [IpeacTaBnsTh OECKOHEUHBIC TEPUOTUICCKIC
JpoOu B BUJIE OOBIKHOBEHHBIX

IloBTOpeHne u cucremaTuzauus yueoHoro matepuasa 10 yacon

YnpaxkaeHus 1Jis TOBTOpeHus Kypca 9 9
KJjlacca

Kontponbnas padota Ne 6 1
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