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I[MOACHUTEJIBHAA 3AIINMCKA
PaGouas nporpamma pa3paboTaHa Ha OCHOBE:
Pa6oune nporpammel. Anrebpa. [Ipenmernas muaus FO.H.MakapsraeBa u ap.7— 9 xmaccsl / cocraButens: H.I.Munmok
- M: Ilpoceemenne, 2011.

PabGouast mporpamMMa oCHOBHOTO 001Iero 00pa3oBaHus 1Mo anredpe cocraBieHa Ha 0cHOBe DyHIaMEHTaIBLHOTO
sapa cojepikaHus odmero oopasoBanus 1 TpeOoBaHui K pe3ynbTaTaM OCBOCHHUSI OCHOBHOM 00111e00pa3oBaTenbHON
MpOrpaMMbI OCHOBHOT'O 001Iero 00pa3oBaHus, NPEICTaBICHHBIX B DeiepantbHOM rocyJapcTBEHHOM 00pa3oBaTeIbHOM
cranzapre o01iero oopasoBaHusl.

Co3HaTenbHOE OBJIAJICHUE YYalMHUCS CUCTEMOH alire0pandeckuX 3HaHWH U YMEHUI He0OX0auMOo B
MOBCETHEBHOW JKU3HH JJIsl N3yYECHUS] CMEKHBIX TUCLUIUTUH U IIPOIODKEHUS 00pa3oBaHusl.

IIpakTHueckas 3HAYMMOCTh IIKOJIBHOTO Kypca anreOpbsl 00yCcIoBICHA TEM, YTO €€ 00BEKTOM SABIISIOTCS
KOJIMYECTBCHHBIE OTHOIICHNUS ICHCTBUTENILHOTO MUpa. MaTeMaTHdeckasi MoJroTOBKa HEOOX0ANMa JJIsl TOHUMAHHS
MPUHIUIIOB YCTPOMCTBA U MCIIONIB30BaHUS COBPEMEHHOW TEXHUKH, BOCIIPUSTHS HAYUHBIX U TEXHUIECKUX TOHATHH U
uzeil. MateMaTHKa SIBISIETCS SI36IKOM HAayKH M TEXHUKU. C e€ MOMOIIBI0 MOAETUPYIOTCS M M3YJal0TCA SIBICHAS U
MPOLIECCHI, TPOUCXOASIINE B IPUPOJIE.

Anrebpa SBISIETCSI OTHAM M3 OIIOPHBIX MPEIMETOB OCHOBHOI IIKOJIBI: OHA 00ECTIeUnBAET U3YIEHHE APYTUX
JUCHUIIINH. B TMEPBYIO OYEPEAb 3TO OTHOCUTCA K IpE€AMETAM €CTCCTBEHHO-HAYYHOI'O IIMKJIa, B YaCTHOCTHU K (I)I/ISI/IKC.
Pa3Butne n0rn4eckoro MpIIUICHHS YHaIIUXCsl TPU 00y4eHHH anredpe criocoOCTBYeT YCBOSHHIO IIPEIMETOB
ryMaHUTapHOro nukia. [IpakTuueckue yMEeHUs M HaBBIKH allre0panvdeckoro Xapakrepa He0OX0AUMBI [UIsl TPYAOBOM U
npodeccroHaNbHO MOArOTOBKH IIKOJBHHUKOB.

Pa3Butue y yyamuxcsi NpaBHJIBHBIX MPEJCTABICHUN O CYLTHOCTH U TIPOUCXOXKICHNH alnreOpanueckux adbCTpaKiui,
COOTHOIICHUH PEaIbHOTO U NACAIFHOT0, XapaKTepe OTPAKCHHUS MaTEMaTHIECKONW HayKOH SBICHUH U TPOIECCOB
peanbHOTO MUpa, MEcTe aareOphbl B CHCTEME HAYK M POJIM MaTEMaTHIECKOTO MOAEINPOBAHMUS B HAYYHOM ITO3HAHUH U B
MPaKTHKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCSA M KA9E€CTB MBIIIJICHHUS, HEOOXO0INMBIX
JUIS aJjanTalui B COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIECTBE.

TpeOys OT yJamuxcst yMCTBEHHBIX M BOJICBBIX YCHIINH, KOHIIEHTPAMX BHUMAHHSI, aKTUBHOCTH Pa3BUTOTO
BOOOpaXXeHUs], anreOpa pa3BUBacT HPABCTBEHHBIC YEPTHI TMYHOCTH (HACTONYUBOCTD, IEJICYyCTPEMIIEHHOCTb,
TBOPYECKYIO aKTUBHOCTDH, CAMOCTOATEIIbHOCTh, OTBETCTBEHHOCTD, pr,uomo6ue, JUCHUIUIMHY U KPUTUYHOCTD
MBIILICHHS) U YMEHHUE apryMEHTUPOBAaHO OTCTAaMBATh CBOU B3IJISIIbI M yOSIKICHHS, a TAKIKE CIIOCOOHOCTh NPUHUMATh
CaMOCTOSITENIbHBIC PEIICHHSI.

W3ydenue anreOpsl, QyHKIHUI, BEpOITHOCTH U CTATHCTHKU CYILIECTBEHHO PACUIMPSET KPYro30p YYalixcs,
3HAKOMSI X C MHIYKIHEH U IeAyKIKeil, 00001eHneM 1 KOHKpETU3alliel, aHaJIu30M U CHHTE30M, KilacCU(UKaluen 1
crcTeMaTH3alue, abcTparnpoBaHueM, aHaJloruei. AKTHBHOE HCIIOJIb30BaHUE 33/1a4 Ha BCEX dTanax y4eOHoro
npolecca pa3BUBAET TBOPUECKHE CITIOCOOHOCTH IIKOJIBHUKOB.

Wzyuenne anreGpsl 103B0JsIET POPMUPOBATH YMEHHS M HABBIKM YMCTBEHHOTO Tpy/a — IUIAHUPOBAHUE CBOEH
paboTHI, TONCK PallMOHAIBHBIX ITyTei €€ BBIITOJHEHHS, KpUTHIECKas OIIEHKa pe3yIbTaToB. B nporecce n3ydenns
ayreOpHl IIKOJIBHUKH JJOJDKHBI HAYYHThCS U3JIaraTh CBOM MBICIIH SICHO M HCUEPIIBIBAIOLIE, JJAKOHUYHO U EMKO,
MpUOOPECTH HaBBIKK YETKOTO, AKKYPATHOTO ¥ TPAMOTHOTO BBITIOJIHEHHSI MAaTEMAaTHIECKUX 3aIHCEH.

Baxueiimel 3aaueii MKOIBHOTO Kypca alnreOpsl SBISCTCS pa3BUTHE JIOTHYECKOTO MBIIUICHHS yJamuxcs. Camu
00BEKTHl MATEMAaTHIECKIX YMO3AKITIOUEHUH U PUHSATHIE B aNredpe NmpaBuiia MX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT
(hopMUpPOBaHNIO yMEHHUI 000CHOBBIBATh U JOKA3BIBATH CYXICHUS, IPUBOIUTE YETKHE ONIPEIeTICHNS, pa3BUBAIOT
JIOTUYCCKYIO MHTYUIIUIO, KPATKO U HArJIAAHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX HOCTpOCHI/Iﬁ " y4daT ux npu-
MeHeHuto. Tem caMbIM anredpa 3aHMMAaeT OJTHO U3 BEIYIIUX MECT B (HOPMHUPOBAHUH HAYYHO-TEOPETHUECKOTO
MBIILICHHS HIKOJILHUKOB. PacKpbiBasi BHyTPEHHIOI TADPMOHHUIO MaTeMaTuKH, (OPMUPYsI TOHUMaHHE KPAaCOThI 1
M3SIIECTBA MAaTEMAaTHIECKUX PAcCy>KIeHUH, anreOpa BHOCUT 3HAYNTENbHBINA BKIIA] B 3CTETHUECKOE BOCTTUTAHUE
YUaIIIXCH.

H3y4yenne anredGpbl Ha CTYNEHH OCHOBHOTO 001Lero 00pa30BaHUsI HANIPABJICHO HA JOCTUKEHUE CIeyIOIIUX

eJIen:
° OBJIaJIEHHE CHUCTEMOW MaTEMAaTWYCCKHX 3HAHUH W YMEHWH, HCOOXOMUMBIX IS MPUMCHCHUS B MPAKTHYSCKON
JIESITeTbHOCTH, H3YYCHUS CMEKHBIX JUCIUILINH, TPOJAOIDKCHUS 00pa30BaHus;
° HHTEJUIEKTYyalbHOe pa3BUTHE, POPMHUPOBAHNE KAYECTB JJMIHOCTH, HEOOXOIUMBIX YEJIOBEKY IS TTOJIHOTICHHON

XKW3HA B COBPEMEHHOM OOINECTBE: SICHOCTh W TOYHOCTh MBICIH, KPUTHYHOCTH MBIIIJICHUS, HWHTYHWIIH,
JIOTUYECKOE MBIIIJIEHUE, D3JIEMEHTHl aJIrOPUTMUYECKOM KyJBTYpbl, MPOCTPAHCTBEHHBIX IPEICTABJICHUH,
CIIOCOOHOCTB K IIPEOJOJICHNIO TPYAHOCTEH;

. ¢dopmupoBaHue mpeacTaBiieHUl 00 HIASAX U METOJAX MAaTEMaTHKH KaK YHUBEPCAJIBHOTO SI3bIKa HAYKH W
TEXHUKH, CPEACTBA MOACIUPOBAHUS IBJICHUH U MPOLIECCOB;
. BOCIIUTAHUE KYJIBTYPHl JIMYHOCTH, OTHOIICHUS K MATeMAaTHKE KaK K YacTH OOIICUEIOBEYECKOW KYIBTYPHI,

MNOHUMAHUE 3HAYUMOCTH MAaTEMATHUKU TSI HAYYHO-TEXHUYECKOI'O IMporpecca.



OcHoBHBIC Pa3BHBAIONINE H BOCTIUTATEIbHbBIC LEJIH
Pa3zBurne:
> SIcHOCTH ¥ TOYHOCTH MBICIIH, KpUTUYHOCTH MBIIUIEHHS, HHTYHLUH, JOTHYECKOTO MBIIITICHNUS,
3JIEMEHTOB AJTOPUTMHIECKOH KyJIbTYphl, MPOCTPAHCTBECHHBIX MPEACTABICHUH, CIIOCOOHOCTH K
IIPEOJOJIEHUIO TPYAHOCTEI;

> MatemaTuecKou peuy;

> CeHCcopHO# cepbl; JBUraTeIbHONH MOTOPHKH;
> Buumanus; namsru;

> HaBbIkOB camMO U B3aUMOIIPOBEPKHU.

@opMHPOBaAHNE MPEICTABICHUI 00 HIEIX U METOJJaX MATEMATHKH KaK YHHBEPCAIbHOTO SI3bIKa HAYKU M TCXHHUKH,
CpeICcTBa MOJCITUPOBAHHUS SBICHUH U MPOIIECCOB.

Bocnuranue:
> KynbTypsl TMYHOCTH, OTHOLICHHUS K MATEMATHKE KaK K 4aCTH 00IIeYeI0BeYeCcKOil KyJIbTYpHI,
MOHMUMAaHKE 3HAYMMOCTH MaTEMAaTHKH JUIsl HAYYHO-TEXHHUYECKOTO MpOorpecca;
> BoJieBBIX KaYeCTB;
> KomMyHHKaOEIbHOCTH;
> OTBETCTBEHHOCTH.

OBIIAS XAPAKTEPUCTUKA KYPCA

B xypce anredpbl MOYKHO BBIICIUTD CJIEYIOLIME OCHOBHBIE COACPIKATEIbHbIC IMHUM: apu(pMeETHKa; aredpa;
(yHKIMH; BEPOSTHOCT M CTaTHCTHKA. Hapsay ¢ aTuM B copepkaHue BKIFOYECHBI 1Ba JOIOIHUTEIbHBIX
METOJIOJIOTUYECKUX pa3felia: JOrMKa U MHOXKECTBA; MATEMAaTHKA B UCTOPUUECKOM Pa3BUTUH, YTO CBA3AHO C
peanu3anueii mesnei o0IIe HHTEIUIEKTYaIbHOTO B O0MIEKYIBTYPHOTO pa3BUTHS ydammxcs. ComepikaHue KaXxIoro u3
9TUX Pa3JeiIOB Pa3BOPAYUBAETCS B COACPKATEIbHO-METOANYECKYIO JINHUIO, IPOHU3BIBAIOLIYIO BCE OCHOBHBIE
cozepkarenbHble JIUHUU. [Ipu 3TOM nepBast TUHUS — «JIOTHKa U MHOYKECTBA» — CIIYXKUT LIETIH OBJAJCHUS YYalUMHUCS
HEKOTOPBIMU JIEMEHTAMU YHUBEPCAILHOI'O MaTEMaTHYECKOTO SI3bIKa, BTOpas — «MaTtemaTruka B HICTOPUYECKOM
Pa3BUTHN» — CIIOCOOCTBYET CO3TaHUIO OOMIEKYIHTYPHOTO, TYMAHUTAPHOTO (POHA U3YyUCHHS Kypca.

ConepxkaHue TUHUU «ApUBMETHKA» CIYKHUT 0a308 I JaTbHEHIIETO U3YUCHUS YUAIIMMUCST MaTEMAaTHKH,
CHOCOGCTByeT Pa3BUTHIO UX JIOTUYCCKOT'O MBIIJIICHU, (bOpMI/IpOBaHI/IIO YMEHUS MOJIB30BAThHCA AJITOPUTMAMHU, a TAKXKC
HpHOGpeTCHI/HO MPaKTUYCCKNX HABBIKOB, H€O6XOI[I/IMI)IX B HOBCCHHGBHOﬁ J)KU3HMU. Pa3BuTtue MOHATHS O YKCJIIE B
OCHOBHOM ILITKOJIE CBSI3aHO C PallMOHAIBHBIME ¥ UPPALMOHAIBHBIMU YHCIaMH, (POPMUPOBAHUEM ITEPBUYHBIX
IIPECTaBICHUN O IEHCTBUTEIILHOM YHCIIE.

ConepxkaHue JIMHUU «Anredpa» croco0cTByeT (POPMUPOBAHUIO Y YUYAIMXCS MATEMAaTHUECKOT0 anmapara JJist
peleHns 3aa4 13 pa3aesioB MAaTEMaTHKH, CMEKHBIX TPEIMETOB M OKPYXKAIOIIEH peaTbHOCTH. SI3BIK anreOps
NoIYEPKUBAET 3HAUEHUE MAaTEMAaTHKH KakK S3bIKa JJIS1 IOCTPOCHUSI MaTEMaTHYECKUX MOJIEJIEN TPOLIECCOB U SIBJICHUI
peanbHOro MUpa.

Pa3BuTHe anropuTMHYECKOTO MBIIIICHAS, HEOOXOAMMOTO, B YACTHOCTH, JIJIsI OCBOCHUS Kypca HH(PpOPMAaTHKH, U
OBIIQJICHUE HABBIKAMH JCIYKTUBHBIX PACCYKICHHUI TaKkKe SBILTIOTCS 3ala4aMu M3ydeHus areopel. [IpeoOpasoBanue
CHUMBOJBHBEIX ()OPM BHOCHT CIICITU(PUUSCKUI BKIA B Pa3BUTHE BOOOPaKEHHS yUAIINXCs, MX CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUECTBY. B OCHOBHOI 1IKOJIE MaTepuall IPyNIIUPYETCs BOKPYT PALlMOHAIBHBIX BBIPAKEHUM.

Conepxanue paszznena «PyHKINN HallEJICHO HA MOJTy4YEeHHE IIKOJbHIKAMH KOHKPETHBIX 3HAaHUH 0 QYHKINH Kak
Ba)KHEHIIIEH MaTeMaTHUECKON MOJIENH JJIsl OMIMCAHUS U UCCIIEIOBAHUS Pa3HO00pa3HbIX MpoleccoB. M3ydeHne 3Toro
MaTepuasa clmocOOCTBYET Pa3BUTHIO Y YUAIIUXCSI YMEHUS HCTIONb30BATh PA3JIMUHbIE SI3bIKM MAaTEMATUKH (CIIOBECHBIH,
CHUMBOJIHMYECKHH, TpaduyuecKuii), BHOCUT BKJIaX B OPMHUPOBAHHUE MIPEACTABICHUN O POJIM MAaTEMaTHKH B Pa3BUTHU
LUMBUJIM3ALUHU U KYJIbTYPBIL.

Paznen «BepoATHOCTB B CTAaTUCTHKA» — 00S3aTEIbHBIH KOMIIOHEHT IIKOJIEHOTO 00pa30BaHus, YCUIHBAIOIIUH €ro
MPUKIJIQJHOE ¥ NPAaKTHYECKOE 3HaUCHHE. JTOT MaTepHas He0OXO0IUM NPEeXXe BCETOo sl QOPMHUPOBAHMS Y YUAIINXCS
(hYHKIIMOHATHLHON TPaMOTHOCTH — YMEHUS BOCIIPUHUMATH U KPUTHUYCCKH aHATM3UPOBATh WH()OPMAIIHIO,
MPEJICTABICHHYIO B Pa3IMYHBIX (POPMax, IOHUMATh BEPOSATHOCTHEIA XapaKTep MHOTUX PEajbHBIX 3aBUCHMOCTEH, MPO-
W3BOJUTH NPOCTEHIIINE BEPOATHOCTHBIE pacuéThl. V3ydeHne 0ocCHOB KOMOMHATOPUKH MO3BOJIUT yHaIeMycst
OCYILECTBIISITH PACCMOTPEHHE CITy4aeB, epedop U MOACUYET Yrca BAPHAHTOB, B TOM YHCIIE B TIPOCTEHIITNX
IMMPUKJIaJJHBIX 3ajladax.

[Ipu n3ydeHNn CTaTUCTUKH U BEPOSITHOCTH 000TaIIAarOTCs MPEACTAaBICHNS O COBPEMEHHON KapTHHE MUPA U
METOAAaX €ro UCCJICA0BAaHNUA, (bOpMI/IpyeTCﬂ TIOHUMAHUEC POJIN CTATUCTUKHU KaK HCTOYHHKA COIUAIIBHO 3HAYUMOM
I/IH(I)OpMaLH/H/I 1 3aKJIaJIIBAOTCA OCHOBBI BEPOATHOCTHOI'O MBIIIJICHUA.

MECTO NPEIMETA B YUEBEHOM ITJTAHE
BasucHslii yueOHsIii (00pa3oBaTesIbHbIN) IJIaH Ha U3y4eHHe anreOpsl B 7—9 Kilaccax OCHOBHOM IKOJIBI OTBOAMT 3
yaca B HEJIEJNII0 B TEUSHHE KaXI0T0 ToJia 00ydeHus.



COJJEP>KAHME KYPCA
Aurebpa 7 kJjacc
I'naBa 1. Beipa:kenus, Toxk1ecTBa, ypaBHeHus (24 yaca)

UucnoBele BBIpOKEHHS C IepeMeHHBIMH. [Ipocrteiimme mnpeoOpa3oBaHWs BBIpaXCHHUH. YpaBHEHHE, KOPEHb
ypaBHeHUs. JIMHEHOe ypaBHEHHEe C OJHOM TNepeMEeHHOW. PemieHue TEKCTOBBIX 3aAad METOJOM COCTaBJIECHUS
ypaBHeHUH. CTaTUCTHUYECKUE XapaKTEePUCTUKH.

Hean: cucremMaTH3upoBaTh W O0OOIIMTH CBEINCHUS O NpPeoOpa3OBaHMAX aNreOpanvyecKux BBIPAKECHUH W
pelIeHNH ypaBHEHUH ¢ OHON IepEeMEHHOM.

IlepBas Tema kypca 7 Kiacca SIBISETCS CBA3YIOIIMM 3BEHOM MEXIY KypCcOM MaTeMaTHKH 5—6 KIaccoB U
KypcoM anreOpbl. B Hell 3akperuisioTcs BEIYMCIUTENbHBIE HABBIKM, CUCTEMATU3UPYIOTCS U 0000IIA0TCs CBENCHHUS O
npeoOpa30BaHMsIX BEIPAKSHUH U PEIICHIH ypaBHEHUH.

Haxoxnenne 3HAa4eHMH UYNCIOBBIX M OYKBEHHBIX BBIDAKECHHH HaéT BO3MOXKHOCTH MOBTOPHUTH C
o0ydJaromuMucs MpaBuia ASHCTBUI C palMOHAIBHBIMH YHCIaMH. YMEHHUS BBINOJIHATH apU(PMETHUECKUE ACHCTBUS C
panMoOHATBHBIMU YHCJIAMH SIBIISIFOTCSI ONMOPHBIMU JISL BCEro Kypca anreOpbl. CrexyeT BBIICHUTH, HACKOJIBKO IPOYHO
OBIIA[CNIN MU y4aIllecs, U B CIydae HEOOXOIUMOCTH OPTaHH30BATh MOBTOPEHHUE C IIEIBIO JIMKBUIAINN BBISBICHHBIX
po6enoB. Pa3BUTHIO HABBIKOB BEIYHMCICHUH JOIDKHO YACISATHCS CEPhE3HOE BHIMAHME U B JAaJbHEHIIEM IIPU U3yICHUH
JPYTUX TEM Kypca alreOpsl.

B cBsA3u ¢ paccMOTpeHHEM BOIpOca O CpPaBHEHMM 3HAUEHHM BBIPDAKEHHHM PpaCIIHMPSIOTCS CBEICHUS O
HEpaBEHCTBAX: BBOAATCA 3HAKU > U <, TAa€TCS MOHATHE O ABOWHBIX HEPABEHCTBAX.

IIpu paccmorpenun npeoOpa3oBaHUil BBIpaXKEHUH (OPMaTbHO-ONEPATHBHBIE YMEHUsI OCTAIOTCS HAa TOM K€
YpOBHE, ydJalluecs MOAHMMAIOTCS Ha HOBYIO CTYNEHb B OBJIQJACHUU Teopued. BBOIATCA MOHATHA «TOXKIECTBEHHO
paBHBIC BBIPAKEHH», «TOXKIECTBO», «TOXKAECCTBEHHOE NMPEOOpa30BaHME BBIPAXKEHHI», COAEPKaHUE KOTOPBIX OyaeT
MOCTOSIHHO PAacKpBIBaThCS M YIIIyOJSTHCS IPH M3YYEHHH NPeoOpa3oBaHUH Pa3IHMUYHBIX aNreOpandecKuX BBIPAKCHHH.
[ToguepkuBaeTcsi, YTO OCHOBY TOXKIECCTBEHHBIX IIPEOOPa30BaHNl COCTABISIIOT CBOICTBA JEHCTBUI HA YHCIIAMH.

YcunuBaeTrcss posib TEOPETHUYECKMX CBEACHUH IIpH pacCMOTpeHHMH ypaBHeHMH. C menmpio obecriedeHMs
OCO3HAHHOTO BOCTIPHATHA OOYYaIOMIMMUCS AITOPUTMOB PEIICHUS YPaBHEHHWH BBOAMTCSI BCIIOMOTATENILHOE ITOHSATHE
PaBHOCWIIBHOCTH ypaBHEHUH, (POPMYIUPYIOTCS U Pa3bsICHIIOTCS HA KOHKPETHBIX MPUMEpax CBOHCTBA PaBHOCHIBHOCTH.
JlaeTcst MOHATHE JTMHEMHOTO YpaBHEHHS U UCCIIEIYETCs BOMPOC O YHUCIIE ero KopHeil. B cucteme ympaxHeHuit ocoboe
BHHMAaHHE YJACIACTCS PEUICHHUIO YpaBHEHMI Buaa ax=b mpu pasmuyHbIXx 3HaueHUsx a u b. I[Ipogomkaercs pabora mo
(hopMHpOBaHUIO Y 00YYAIOIMXCS YMEHHS MCIIOJIb30BaTh amnapaT YpaBHEHHH KakK CPEICTBO JUIsl PEIICHUs] TEKCTOBBIX
3a/a4. YPOBEHb CIOKHOCTH 3a]a4 37IeCh OCTaeTcs TaKHM ke, Kak B 6 Kiacce.

W3ydeHnne TeMmBl 3aBeplIaeTCd O3HAKOMJIGHHEM OOYYAIOUIMXCS C MPOCTEHIINMH CTaTUCTHYECKUMHU
XapaKTepUCTHKAMU: CPETHUM apu(PMETHIECKUM, MOJOH, MEHAaHOM, pa3MaxoM. YUaIluecs JOJDKHBI yMETh I0JIb30BaTh
9TH XapaKTEPUCTHKH IS aHATHM3A PSa JAHHBIX B HECTIOXKHBIX CHUTYaIHSX.

I'naBa 2. ®ynkuuu (14 yacos)

OyukIms, 001acTs onpeneneHus GpyHKwn. Beraucnenre 3sHadeHnit yHKIuu o gopmye. 'paduk pyHKInm.
[Ipsmast mponopIMOHANIBEHOCTD U ee rpaduk. JIuneitnas yHkuus u e€ rpaduk.

Heab: 03HAKOMHUTH OOYUAIOUIUXCS ¢ BaXKHEHIINMH (DYHKIMOHAJIBHBIMU TIOHATHSMU M € TpauKaMH IIPIMON
MPONOPIMOHAIILHOCTH M JIMHEWHOH (pyHKIMH 00IIero Buja.

JlaHHas TeMma SIBJIAETCS Ha4aJbHBIM 3TAllOM B CHCTEMaTHYECKOH (QYHKIIMOHAIBLHOMN MMOATOTOBKE 00YJaIOIINXCS.
3nech BBOASATCSI Takve IOHATHS, Kak (YHKIUs, apryMeHT, o0nacTb onpeneneHus (GyHKuuu, rpaduk QyHKIMU.
OYHKIUA TPAKTyeTCd KaK 3aBHCUMOCTh OJJHOM IepeMEeHHON OT APYroi. Yyaiiecs MOayJaroT epBoe MPEICTaBICHUE O
cnocobax 3amaHus ¢yHKUMH. B naHHOH Teme HaumHaeTcs paboTa 1Mo (GOPMHUPOBAHHUIO Y OOYYAIOIIMXCS yMEHHIl
HaxoAMuTh MO QopMmyse 3HayeHWe (YHKIUHM 10 M3BECTHOMY 3HAYEHHIO apryMEHTa, BBINOJHATH Ty JKe 3ajady Mo
rpaduKy W pemars 1o rpaduky ooparHyio 3agady. OyHKIIMOHAIBHBIE MOHATHS TIOJIy4aiOT CBOIO KOHKPETH3ALUIO MIPH
W3y4YeHUH JIMHEWHON (YHKIMM M ee YacTHOTO BHJa — NPSAMOI IPONOPIHMOHAIFHOCTH. YMEHUSl CTPOUTh U YUTAThH
rpaduku 3TUX QYHKIMH DIMPOKO MCIOJB3YIOTCS Kak B CAaMOM Kypce anreOpbl, Tak W B Kypcax reoMeTpud U (pusnku.
VYuamuecs: OJDKHBI IMOHUMATh, KaK BIMSCT 3HaK KOA(QUIMEHTa Ha PACIOJIOKEHHWE B KOOPJMHATHOW IUIOCKOCTH
rpaduka GyHKUNH y=KX, TJe K # 0, KaK 3aBUCUT OT 3HAYCHHUH K U D B3aUMHOe pacroyioxeHne rpa@uKoB IBYX (YyHKLIHUH
BUIa y=KX+b.

®opmupoBaHHe BceX (YHKIMOHANBHBIX TOHATHA M BHIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TaKXke
W3ydeHHE KOHKPETHBIX (YHKIMHA COMPOBOXKIAIOTCS PACCMOTPEHHEM IIPUMEPOB PEANbHBIX 3aBHCHMOCTEH MeXIy
BEJIMYMHAMH, YTO CIIOCOOCTBYET YCUIICHHUIO IPUKIIAJHON HAIIPAaBICHHOCTH Kypca anreOpsl.

I'naga 3. CteneHb ¢ HaTypaJabHBIM Noka3ateseM (15 yacoB)

CrenieHb C HATYpaJBHBIM ITOKa3aTeNleM U ee cBoicTBa. OqHowIeH. DyHKITNH y=x2, y=x3 U UX rpaduKu.

Ilean: BEIpabOTaTh YMEHUE BBIOJHATH AEHCTBUS HAJ CTENEHMH C HATYPAJIbHBIMH OKA3aTEISIMU.

B nanHOI Teme naeTcs ompejelieHne CTENEHH C HAaTYpaJIbHBIM IOKa3zareneM. B kypce matemarnku 6 kiacca
yualyecs y)ke BCTpedalich ¢ IPUMEpPaMu BO3BE/ICHHS YHCEN B CTENEHb. B CBSI3M C BHIYMCIICHNEM 3HAUCHHUH CTETIEHH B
7 Kknacce aaeTcs NPEACTAaBICHHE O HaXOXJCHWM 3HAYEeHWH CTENEeHM C NMOMOIIBIO KallbKyisTopa,; PaccMaTpuBaroTcs

v o + . _ -
CBOMCTBA CTENEHN C HATypalbHBIM T0Ka3aTesleM: Ha npumepe jokasatensctsa cBoiicts a™ - a" =a™"; a™:a"=a"™",



rmre m > n; (@M" = a™"; (@ab)™ = a™b™ yuammecs BrepBhIE 3HAKOMATCA C JO0KA3aTelIbCTBAMH, IPOBOAMMBIMH Ha
anreOpandeckoM MaTepuane. YKa3aHHbIe CBOWCTBA CTENCHH C HATYyPaIbHBIM [OKA3aTeNIeM HAXOST MPUMCHEHHE MPH
YMHOXKEHUH OJHOYWICHOB W BO3BEICHUU OJHOYWICHOB B CTEICHb. [Ipy HAXO)KACHUH 3HAYCHHUI BBIPAIKCHHH COMCPIKALIIX
CTeneHu, 0co00e BHUMAHHE CIIEAyeT 00paTHTh Ha MOPSIOK JCHCTBHIL.

Paccmotpenne QyHKIMA y=Xx°, y=X~ HO3BOJSIET HPOAOIDKUTH PaboTy 1m0 (OPMUPOBAHHIO YMECHHI CTPOHTH U
anrath Tpadukn GyHKIW. BaxkHO 0GpaTHTH BHEMAHHE OOYJalOIIMXCS HA OCOOSHHOCTH rpaduka (yHKIHH y=X':
rpaduK OpOXOJHUT Yepe3 Hayaao KOOpAUHAT, ock Oy SBIACTCS €r0 OChIO0 CHMMETPHH, TPpa(UK PACIIONOKEH B BEpXHEH
MOJTYTUTOCKOCTH.

Ymenne crpouth rpaguki GyHKIME y=x° M y=X’ HCIONB3yeTCs s O3HAKOMJICHHS OOYUalOLIUXCH C
rpaduueckuM crioco00M PEIICHHS YpaBHECHHIA.

I'naBa 4. MHorousens! (20 yacoB)

Meuorounen. CnoxeHne, BHIYUUTAHUE U YMHOXXCHHES MHOTOUICHOB. Pa3iioskeHHe MHOTOUICHOB HAa MHOYKHTEITH.

Henb: BeipabOTaTh YMEHHE BBIIOIHATH CIOKCHHE, BBIYUTAHHE, YMHOKCHHE MHOTOWICHOB M PAa3JIOKEHHE
MHOTOYWICHOB Ha MHOYKHTEIH.

JHNanHas Tema wurpaeT (GyHIaMEHTAJIbHYIO POJb B (HOPMHPOBAHHM YMCHHUS BBINOJNHSITH TOXKACCTBEHHBIC
npeoOpa3oBanus anrebpandeckux BoIpaxeHnit. DopMupyembie 34ech (HOPMaTbHO-OIEPATUBHBIC YMCHUS SIBISIOTCS
ONOPHBIMH TIPH H3YYCHHH [CHCTBHIl C pPALMOHAIBHBIMU OPOOSMH, KOPHSAMH, CTCIICHSMH C PalMOHAJIbHBIMH
[OKa3aTeISIMH.

I/I3yquI/Ie TE€Mbl HAYMHACTCSA C BBCACHUS MOHITHI MHOTOYJICHa, CTAHAAPTHOTO BHUJa MHOI'OYJICHA, CTCIICHU
mHorowieHa. OCHOBHOE MECTO B 3TOM TeME 3aHHUMAIOT ANTOPUTMBI ACHCTBHI C MHOTOWICHAMH — CIOXKCHHUE,
BbIYUTAHUC U YMHOXXCHHC. y‘-IaH_[I/IeCH JOJDKHBI ITIOHUMATh, YTO CYMMY, pPa3HOCTb, IPOU3BECACHNEC MHOTOWICHOB BCCTAa
MOXHO NPEACTaBUTh B BUAC MHOTI'OWICHA. I[eﬁCTBHH CJIOKCHHA, BBIYUTAHUA U YMHOXKCHHSA MHOI'OYJICHOB BBLICTYHAIOT
KaK COCTABHOW KOMIIOHGHT B 3aJlaHMAX Ha MOpeoOpa3oBaHMs IENbIX BhIpakeHuit. [loaToMy HeremnecoobpasHo
HEPEXOAUTh K KOMOWHUPOBAHHBIM 3aJaHHSIM IIPEXKE, YeM YCBOCHBI OCHOBHBIC aJTOPHTMBI.

Cepbe3Hoe BHHMaHHE B ITOH TeMe YOEIACTCS PAa3IOKCHHI0 MHOTOWICHOB HA MHOXHTEIH C MOMOIIBIO
BBIHECEHUSI 32 CKOOKH OOIIEro MHOXKHUTENS M C TIOMOIIBI0 TPyHnupoBKr. COOTBETCTBYIOIIIE IPE0OPa30BaHMs HAXOMIAIT
IIIPOKOE IPUMEHEHHUE KaK B Kypce 7 Kiacca, Tak U B MOCICAYIOIINX Kypcax, 0COOEHHO B ICHCTBHAX C PAL[HOHATIbHBIMH
IpoOIMU.

B naHHO# Teme yd4aluuecs BCTPEYaloTCs ¢ MPUMEpaMU HCIIOJIb30BaHMUS PACCMATPUBAEMBIX MPeoOpa30BaHuUil
NPU PEeUIeHUH Pa3HOOOpa3HbIX 3a/layu, B YACTHOCTH IPH PELICHHH YPAaBHEHUH. DTO MO3BOJISIET B XOA€ M3YUEHHS TEMBbI
MPOJOJIKHUTE PabOTy MO (OPMHUPOBAHUIO YMCHHUS PEIIaTh YPABHCHHUS, a TAK)KE PEIIATh 3aJa4d METOJIOM COCTABJICHUS
YpaBHEHHH. B 4KcI0 ynpa)kHEHUH BKIIOYAIOTCS HECIOKHBIC 3a/JaHUs Ha JOKA3aTEIbCTBO TOKACCTBA.

I'naBa 5. @opMmy.Jibl COKpaIIeHHOTo YMHO:keHHus1 (20 yacoB) B
®opmyibl (a-b)a+b)=a*-b? (axtb)’=a’t2ab+b% (atbh)P’=a’+3a’b+3ab?+b® (ath)(a®™ ab
+b?) = a® + b®. IIpumenenne hopmy1 COKPAEHHOTrO yMHOKEHHS B IPEOOPA3OBAHUSX BHIPAIKESHHUI.

Ieab: BbIpaboTaTh yMEHHE MPUMEHATH (OPMYIBI COKPAICHHOIO YMHOXEHHS B IPE0OPa30BaHHUSAX IIENBIX
BBIPAXKEHUI B MHOTOWICHBI U B Pa3JI0KEHUH MHOTOYWICHOB Ha MHOMKHTEIIHL.

B pmanHOW Teme mpomomkaercss pabora 10 (OPMUPOBAHHIO Y OOYYAIOIIMXCS YMEHHsS BBIIOIHATH
TOXK/IECTBEHHBIE IIPe0Opa30BaHusl LelbIX BeipakeHniH. OCHOBHOE BHUMaHHUE B TeMe yaemsiercs Gpopmynam (a - b)(a + b)
=a’-b?% (a+h)?=a% 2ab + b’ Yuammecs T0WKHBI 3HATh 9TH (QOPMYJEI H COOTBETCTBYIOIINE CIIOBECHBIC
(bOpMYJIHPOBKY, YMETh IPHUMEHATh MX KaK «CIEBa HANpaBO», TaK M «CIpaBa HaieBo». Hapsity ¢ yKasaHHBIMH
paccmarpuBarotcst Takke Gopmyist (a + b} =a®+3ab +3ab?+ b (a+b) a®* ab + b? =a’+ b’ Onnaxo onu
HaxXoJAT MEHBIICC TPUMEHCHHUE B KYpPCE, IOOTOMY HE CJIICAYET HU3JIMIIHC YBJICKATHCS BBIIIOJJHCHUEM pra)KHeHI/Iﬁ Ha ux
HCIIOJIb30BaHHUE.

B 3akirouMrenbHOM 4YacTH TEMbl PacCMaTpPUBACTCS NPUMEHEHUE pA3JIUYHBIX IIPUEMOB PAa3JIOKEHUS
MHOT'OYJICHOB Ha MHOXUWTCJIIN, 4 TAKXKC HCIIOJIB30BAHHC HpeO6pa30BaHHﬁ EJIbIX BI)Ipa)KeHI/Iﬁ JJIA pCUICHUA IHUPOKOTro
Kpyra 3ajad.

I'naBa 6. Cucrembl JinHeliHbIX ypaBHeHui (17 4acoB)
Cucrema ypaBHeHH. Penienne cuctemsl ABYX JIMHEHHBIX YpaBHEHHUH ¢ ABYMs MEPEMEHHBIMHU M €r0 TeOMeTpUuuecKast
uHTepnpeTanus. PelieHne TeKCTOBBIX 3aJjad METOIOM COCTaBJIEHHUS] CHCTEM YpaBHEHHM.

Heab: 03HAKOMHTH OOYYAIOIIMXCS CO CIHOCOOOM pEIIeHUS CHCTEM JIMHEHHBIX YpaBHEHHH C JByMs
MIepEeMEHHBIMH, BBIPa0OTaTh YMEHHE PEeIIaTh CHCTEMBI YPaBHEHUH U MPUMEHSTH UX IPH PEIICHUH TEKCTOBBIX 3a1a4.

M3yueHune cucteM ypaBHEHHI pactpeensieTcs MeXIy Kypcamu 7 u 9 kiaccoB. B 7 kiacce BBOIUTCS TTOHSITHE
CHUCTEMBI U paCCMATPUBAIOTCSA CUCTEMBI JIMHEWHBIX ypaBHeHHﬁ.

M3noxxeHne HaumHaeTcs C BBCIACHUA IIOHATHUA «IAHENHOE YPaBHCHUE C ABYMsS NEPEMCHHBIMN). B CUCTEMY
YIPaKHEHUI BKJIHOYAOTCSI HECIIOKHBIE 3a/laHUsl HA PELICHUE JIMHEHHBIX YPABHEHUM C ABYMsI IEPEMEHHBIMU B LIENBIX
YHCTax.

dopMupyeTcs yMeHHe CTPOUTH rpaduk ypaBHeHHs ax + by=c, rae a0 wmu b#0, npu pa3iuvHbIX 3HAYCHHSAX 4,
b, c. Beenenue rpaduyeckux o6pa3oB AaET BO3MOXKHOCTh HATILSITHO MCCIIENOBATh BOMPOC O YUCIE PELICHHH CHCTEMbI
JIByX JTJUHEHHBIX YpaBHEHUH ¢ 1ByMs iepeMeHHbIMH. OCHOBHOE MECTO B IaHHOM TeMe 3aHUMAaeT U3yYeHHe aJlrOPUTMOB
pEIICHHS CUCTEM JIBYX JHMHEHHBIX YPaBHECHHUH C IBYMs IIEPEMEHHBIMHU CIIOCOOOM IMOJICTAHOBKH M CIIOCOOOM CIIOXKCHHS.



BBenenne cucteM MO3BOJSET 3HAYUTENBHO PACHIMPUTH KPYT TEKCTOBBIX 33/1ad, PEIIaeMBIX C IMTOMOIIBIO ammapara
anreOpsl. [IpuMeHeHne crcTeM yIpoIaeT Iponecc MepeBoa JaHHBIX 3a/1a4H ¢ OOBITHOTO SI3bIKa Ha S3BIK YPaBHEHHH.

7. lloBTopenue (10 yacos)

Heuas: [ToBTopenne, 00600IIeHNE U CHCTEMAaTH3aNs 3HAHUN, YMEHHI M HABBIKOB 3a KypcC aireOpsl 7 Kiacca.

Tpeoosanus K yposHnio no0zomoexku odyuarouwuxca 6 7 Kiacce

B xoze npenopaBanus anreOpsl B 7 kiiacce, paboThl Hasl GOPMHUPOBAHUEM Y 00YUYAIOIIUXCS IEPEUHUCIICHHBIX B
nporpamMMe 3HaHUM M yMEHHH clieflyeT oOpalmars BHUMaHHE Ha TO, YTOOBI OHHM OBJIAJICBAJIM OBJIAJACBAIN YMEHHSIMH
0011ey4e0HOr0 XapaKTepa, pa3HOOOpa3HBIMU CMOCOOAMH JeATeTBHOCTH, IPUOOPETANIHN ONBIT:

IUIAHUPOBaHMSI W OCYIIECTBJICHUS  aJIrOPUTMHYECKOW  JICATENIbHOCTH, BBINOJHEHUS  3aJaHHBIX U
KOHCTPYUPOBAHUsI HOBBIX JITOPUTMOB;

peleHusl pa3HOOOPa3HBIX KIIACCOB 3ajad M3 Pa3jIMYHBIX Pa3JesioB Kypca, B TOM YHCJIE 3a/ad, TPEOYIOIIMX
MIOMCKA IYTH U CHOCOOOB PELICHNS;

HCCIIE0BATEIbCKON JIESITENBHOCTH, Pa3BUTHS HIACH, TPOBEJCHUS SKCIIEPUMEHTOB, 0000IICHNS, TOCTAHOBKU U
(hopMymTHpOBaHUS HOBBIX 3371

SICHOTO, TOYHOTO, TPAMOTHOTO W3JIOXKEHHS CBOWX MBICIEH B YCTHOW M NHCBMEHHOW PEYH, MCIOIb30BaHMSA
Pa3UYHBIX SI3BIKOB MaTEMAaTHUKH (CIOBECHOTO, CHMBOJIHMYECKOTO, I'paUIecKoro), cBOOOIHOTO Tepexona C OIHOTO
A3bIKa Ha APYTOH ISl MILTFOCTPALINH, HHTEPIIPETAlNH, apTyMEHTAalUH U OKa3aTeIbCTRA,

MPOBEACHUA JOKA3aTCIIbHBIX paCCy)KI[eHHﬁ, apryMmeHTaly, BhIABUKCHUSA TUIIOTE3 U UX O6OCHOB3HHH;

MOUCKA, CHUCTEMaTH3allud, aHajiu3a M KilaccupuKauuu HWHPOPMAIMK, WCIOJIb30BaHUS Pa3HOOOpa3HBIX
MH()OPMALMOHHBIX HMCTOYHHMKOB, BKJIIOYas y4eOHYIO M CIPaBOYHYIO JINTEPATypY, COBPEMEHHbIE HWH(OpPMalMOHHbBIE
TCXHOJIOTHH.

Aareopa 8 kjiaacce

1. PannonajubHble 1podu (23 yaca)

PammonaneHas apo06s. OCHOBHOE CBOWCTBO NpoOW, cokpamieHHe apoOeil. CrokeHWe, BBIYHTAHUE, YMHOXCHHE W
nereHne aqpooeit.

[IpeobGpa3oBanue panuoHaIbHBIX BhIpaxxeHud. OyHKIMa Y = — u e€ rpadux.
X

Ileanb — BeIpaboTaTh YMEHNE BHINOIHSITEH TOKACCTBEHHbIE IPE0OPa30BaHMS PAIIHOHAIBHBIX BBIPAKECHHH.

3namb OCHOBHOE CBOMCTBO NpOOH, pallMOHANbHEIC, IEJbIe, IPOOHBIE BHIPAXKEHHS; NMPABWIBHO YIIOTPEOJISATH
TEPMHHBI «BBIPAKCHUE», «TOKIECTBEHHOE IpeoOpa3oBaHME», IOHMMATh (OPMYIHPOBKY 3aJaHMH: YHPOCTHTH
BBIPAXCHHUE, PA3JIOKUTh HA MHOXKHTEIM, IPUBECTH K OOLIEMy 3HaMEHATeJNl0, COKPaTUTh ApoOb. 3namb U NOHUMAMb
(hOpMYIHPOBKY 3aJaHHMH: YHPOCTUTH BBIpaKEHHE, PA3I0KHUTh HA MHOXWTENH, NPHUBECTH K OOIIEeMy 3HaMEHATello,
COKpaTHTh APO0b, CBOMCTBA 0OPATHOH MPONOPIUOHATIHHOCTH

Ymems ocymecTBIATP B PALMOHANBHBIX BBIPAXXEGHUSAX UYHUCJIOBBIE IIOACTAHOBKM M  BBINOJIHATH
COOTBETCTBYIOIINE BBIYHMCICHUS, BBITOJNHATH JEHCTBHSA CIOXKEHHS W BBIUMTAHUSA C anreOpandecKuMH IpodsMmu,
COKpamaTth JIpoOb, BBIMOIHATH PA3JIOKCHHE MHOTOWICHa Ha MHOXHUTEIH HpPHUMEHEHHEM (GOpPMYJ COKPaIIEHHOTO
YMHOXCHUS, BBINOJHATH IMPeoOpa3oBaHHe palOHAJBbHBIX BBIPAKEHUI. YMmems OCYIIECTBIATh B PalMOHAIBHBIX
BBIPQ)KEHUSX UHCIIOBBIE IOACTAHOBKM M BBINOJIHATH COOTBETCTBYIOIIUE BBIUUCICHHS, BBIIOIHATH ACHCTBUSA
YMHOXEHHUSI W JIEJICHUs] C anreOpandecKuMH JApoOsSMH, BO3BOJIUTH JIpoOb B CTEIEHb, BBIIOJHATH NPeoOpasoBaHuE
palMOHATIBHBIX BBIPQKEHWH; NPABHIBHO YHOTPEOIATh (YHKIMOHAIBHYIO TEPMUHOJIOTHIO (3HaueHHWEe (YHKIWH,
apryMeHT, rpapuk QyHKIHU), CTPOUTH IpadHK 0OpPaTHOW MPOMOPLUHOHAIEHOCTH, HAXOAUTh 3HaUeHUs GyHKuuH Y=K/X
o rpaduKy, Mo GopmyIe.
2. KBaaparHubie kopHu (19 yacoB)

ITonsaTue 06 uppannonagbHOM yucie. O01e CBeAeHUS 0 AeHCTBUTENbHBIX ynciax. KBaapaTHbII KOpEHs,
npuOIKEHHOE 3HaUEHHNE KBaIpaTHOTo KopHs. CBOICTBa KBapaTHBIX KOpHEil. MpeoOpa3oBaHus BRIPAXKECHUH,

coJiepsKalliX KBaapaTHeIe KOpHU. DyHKIMA Y = \/; n eé rpauk.

Heap — cucTeMaTH3MPOBATH CBEICHNUS O PAllMOHATBHBIX YHCIAX U JaTh IpEACTaBIeHNe 00 HpparMOHaIbHBIX
YHCcIaX, paCIIUPUB TEM CaMbIM ITOHITHE YUCIIA; BBIPA0OTaTh YMEHHE BBITOIHATH IPOCTEUIIINE IPE0OPa3OBaAHU
BBIPOXEHUH, COZepIKaNX KBaJAPATHBIE KOPHHU.

3namp ompenenieHusI KBaIpaTHOTO KOPHS, apru(pMETHUECKOTO KBAIPaTHOTO KOPHS, KaKHe YHCIa Ha3bIBAIOTCS
palMOHANBHBIMY, HPPALHOHANBHBIMH, KaKk 0003HadaeTcs MHOXKECTBO  DPAlMOHANBHBIX  YHCET, CBOMHCTBa
apu(METHYECKOro KBaJpaTHOTO KOPHSI.

Ymems BrmonHATH NpeoOpa3oBaHME YHCIOBBIX BBIPAKEHHWH, COAEpIKAaIMX KBaJpaTHbIC KOPHM; pelarb
YpaBHEHUS BUIA X°=a; HAXOAUTH NPHOIMKCHHBIC 3HAUCHHS KBAAPATHOO KOPHS; HAXOAUThH KBAAPATHBI KOPEHb M3

NpPOU3BEJECHUS, OPOOH, CTENEeHH, CTpouTh Irpaduk (yHKIMH ) =/ X U HAXOAUTh 3HAueHMs 3Toi (yHKUMM IO

rpaduky wiu 10 (GopMmyie; BBHIHOCHTH MHOXHTENb H3-TI0JI 3HaKa KOPHS, BHOCHTb MHOMHTENb MOJ 3HAK KOpHS;
BBITIOJIHATH 1IPE00pa30BaHKe BHIPAKEHHUH, COJEPIKAIMX KBaIpaTHbIE KOPHU.
3. KBagparHneie ypaBHenus: (21 gac)



Ksanparnoe ypaBuenue. @opmyiibl KOpHEW KBajpaTHOTO ypaBHeHus. Teopema Buera. Pemenue
pannoHaNIBHBIX ypaBHEHUH. Perenne 3amaq, NpuBOAAIINX K KBaIPaTHBIM M PallHOHAIBHBIM YPAaBHCHHSM.

Hens — BEIpaboOTaTh yMEHHS pelIaTh KBagpaTHBIC YpaBHEHHs, IPOCTEHUIINE palliOHAIFHBIC YPABHEHUS H
TIPUMEHSTD U3 K PEIICHUIO 3a/1a4.

3namp, 9TO TaKoe KBAJpPaTHOE ypaBHEHHE, HEMOJHOE KBAJPATHOE ypaBHEHHE, NMPHUBEICHHOE KBAaIpaTHOE
ypaBHeHHE; (OpMYIIBI TUCKPUMUHAHTA M KOPHEH KBaIpaTHOTO ypaBHEHUs, TepeMy Buera u oOpaTHyto eil.

Ymems pemats kBaspaTHBIC YpaBHEHUS BBIICICHUEM KBaJpaTa JBYWIEHA, pellaTh KBaJpaTHLIC YPaBHEHUS 110
(opmyne, peliaTh HEIOJNHBIC KBaJIpaTHbIE ypaBHEHMs, peIlaTh KBajJpaTHbIE YPAaBHEHHS C MOMOIIBIO TEOPEMBI,
obpaTtHOW TeopeMe Buera, ucronb3oBath Teopemy Buera mius HaxoxaeHUs KO3 (GHINEHTOB W CBOOOJHOIO 4iEHA
KBaJPaTHOTO YPAaBHEHUS; pelllaTh TEKCTOBbIE 33JJaull C IOMOILBIO KBaJPaTHBIX ypaBHEHUH.

3nams Kakue ypaBHEHMs Ha3bIBAIOTCS JPOOHO-PAllMOHATBLHBIMU, Kakhe OBIBAIOT CIIOCOOBI pEIICHUS
ypaBHEHHI, IOHMUMATh, YTO yPaBHEHHE — ATO MaTeMaTHYECKHUH ammapaT pelieHus pa3sHOOOpas3HbIX 3a7ad MaTeMaTHKH,
CMEXXHBIX 00JacTeil 3HaHUH, TPaKTHKH.

Ymems pemarte mpoOHO-panOHANTBHBIE YpaBHEHHS, PEIIATh YpaBHEHHA Tpa(pUIecKHM CIIOCOOOM, peraTh
TEKCTOBBIE 337]a9H C TOMOIIBIO APOOHO-PAIIIOHAEHBIX YPAaBHEHHH.

4. HepaBenctBa (20 yacoB)

UncnoBele HEpaBEHCTBA W MX CBOWCTBAa. [lodYJeHHOE CJIOKEHHWE M YMHOXXCHHE UYHCIOBBIX HEPAaBEHCTB.
IIpumeHeHNEe CBOMCTB HEPAaBEHCTB K OLIEHKE 3HAUECHMs BbIpaKeHUs. JIMHEHHOE HEpPaBEHCTBO C OJHOM MEPEMEHHOM.
CucrteMa NHHEIHBIX HEPABEHCTB C OAHOM MEpPEeMEHHOII.

Heanb — BeIpaboTaTh yMEHUS peIlaTh JIMHEHHBIE HEPABEHCTBA C OJTHOM MEPEeMEHHON U UX CUCTEMBI.

3namp onpeneneHue YNCIOBOI0 HEPABEHCTBA C OJHOW NEepeMEHHOH, YTO Ha3bIBAETCs PELICHHEM HepaBeHCTBA
C OJIHOM NEpEeMEHHOM, YTO 3HAYUT PEIINTh HEPAaBEHCTBO, CBOWCTBA YMCIIOBBIX HEPABEHCTB, IIOHUMATh (GOPMYIIHPOBKY
3a/laud «PELIUTh HEPaBEHCTBO.

Ymems zammiceBaTh W YMTATh YHCIIOBBIE MPOMEXKYTKH, M300pakaTh WX Ha YHCIOBOH MPAMOW, pemaTh
JTMHEHHBIC HEPABEHCTBA C OJTHOW IIEPEMEHHOM, pelIaTh CHCTEMBI HEPABEHCTB C OJTHON TIEPEeMEHHOM.

Ymems npuMeHATH CBOVICTBA HEPABCHCTBA IIPH PEIICHUH HEPABEHCTB U MX CHCTEM.

5. Crenens ¢ uesjbiM nokasaresiem (11 yacon)

CreneHb ¢ IETBIM MoKa3aTeneM U e€ cBoiicTBa. CTaHIapTHBIN BUA YKCHa. 3alUCh MPUOIMKCHHBIX 3HAYCHUH.
JeiicTBus HaJ MPUOIMKCHHBIMHA 3HAYCHUSAMH.

He.m, - Cq)OpMI/IpOBaTI) YMEHUE BBITTOJIHATH I[eﬁCTBHH HaJ CTCIICHAMHU C ICJIBIMU ITOKa3aTCIAIMU, BBCCTH
MOHATHE CTAaHJAPTHOTO BU/IA YHCIA.

3namp onpeneneHue CTENCHH C LEIBIM U IIeJIbIM OTPUIATEIbHBIM MOKa3aTeIeM; CBOUCTBA CTENEHH C IIeJIBIM
MOKa3aTeIsIMH.

Ymemsb BoIONMHATH I[eﬁCTBHﬂ CO CTCHECHAMU C HATYPAJIBHBIM U MECJILIM MOKAa3aTCJIAMU; 3allMChIBATh YHCJia B
CTaHIApTHOM BHU/JIC, 3alIUCBIBATH HpI/I6J'II/I)K6HHI)Ie 3HAYCHUS YUCCJI, BBIIIOJIHATH

JIEHCTBUS HaJl TPUOIIDKCHHBIME 3HAYCHUIMH.

6. D1eMeHThI CTATUCTUKHU U TEOPUH BepPosiTHOCTEeH (4 yaca)

COop u TPYIIIHUPOBKA CTATHCTUIECKUX JaHHBIX. HarmsaHoe mpencTaBieHne CTaTHCTUIeCKON HH(OpMAaITiH

7. lloBTopenue. Pemenue 3agau (13 yacos)

3akperuieHre 3HaHUH, YMEHU U HABBIKOB, IOJTYYEHHBIX HA YPOKaX IT0 JaHHBIM TeMaM (Kypc anreOpsl 8 kimacca).
Tpebosanusn k ypoenio nodzomoeku odyuarowuxca 6 8 knacce

B xone npenogaBanus anredpsl B 8 kiacce, paboTsl HajZ GOPMHPOBAHNEM Y 00yUaIOIMINXCS IEPEUUCICHHBIX B
mporpaMMe 3HaHWM M YMEHHUH ciiellyeT oOpaiiath BHUMaHHe Ha TO, YTOOBI OHM OBIIAJICBAIM OBJAJEBAIM YMEHUSIMHU
001Iey4eOHOr0 XapaKTepa, pa3Ho00Opa3HbIMH CIIOCOOAMH AeSITETLHOCTH, IPUOOPETAITH OIIBIT:

TIJIaHUPOBAHU n OCYHICCTBJICHUA aﬂFOpHTMH‘IeCKOﬁ JACATCIBHOCTH, BBIIIOJIHCHUA 3aJaHHBIX n
KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

pelIeHnst pa3HOOOpa3HBIX KJIACCOB 3aJad M3 PAa3MUYHBIX pa3fesioB Kypca, B TOM YHCIE 3aaad, TPeOYFOIIUX
TIOVCKA TIYTH U CIIOCOOOB PEIICHUS;

HCCIIeI0BATEIbCKON JISSTENBHOCTH, Pa3BUTHS UJIEH, IPOBEICHNS SKCIIEPUMEHTOB, 0000IIEH S, TOCTAHOBKH U
(hopMynTMpOBaHUS HOBBIX 33/1a4;

SICHOTO, TOYHOTO, TPAMOTHOTO M3JI0KEHHsSI CBOMX MBICIEH B YCTHOH M NUCBMEHHOHM peuH, HCIOJIb30BaHMS
Pa3IMYHBIX S3BIKOB MAaTEMaTHKH (CJIOBECHOTO, CMMBOJIMYECKOTO, Ipa)uuecKkoro), cBOOOIHOTO Mepexoia C OJHOTO
SI3bIKAa Ha )IpyFOﬁ JJIA WIITIOCTpalui, UHTCPHIPETAUN, apryYMECHTAIUU U T0KA3aTCIbCTBA,

MPOBEACHUA NOKA3aTCIIbHBIX paCCy)K}]eHHﬁ, aApryMmeHTalu, BBIIBUKCHUSA TUIIOTE3 U UX O6OCHOBaHI/IH;

IIONCKA, CHCTEeMAaTH3aIliH, aHajdm3a W KiIacCupUKanuu WH(GOPMAIINHN, HCHOIB30BAHMSA Pa3HOOOPa3HBIX
MHPOPMALMOHHBIX HWCTOYHHWKOB, BKIJIIOYas y4eOHYI0 M CIIPaBOYHYIO JUTEPATypy, COBPEMEHHBIE HH(MOpPMAIMOHHEIC
TEXHOJIOTHUH.

Auarebpa 9 kjacc
1. KBagparuunasa pynknusa (23 gaca)

Oynkuus. Bozpacranue u yosiBanue ¢pynkiuu. KBanpaTHelii TpexwieH. Pa3noskeHne KBaapaTHOTO TpexdieHa
Ha MHOXXHTeITH. PellleHne 3a/1a4 IyTeM BBIICICHHS KBapaTa AByd/IeHa U3 KBaJPAaTHOro Tpexuaena. OyHkiuus y=ax’ +
bx + ¢, eé cpoiictBa, rpaduk. IIpocreiimme npeodpaszoBanus rpadukoB (GyHKUUHA. PemieHne HepaBeHCTB BTOPOIi




CTETICHH C OJTHOM MmepeMeHHOM. [Penrenre pannoHaIbHBIX HEPaBEHCTB METOIOM HHTEPBAJIOB. |

Heab — BbIpabOTaTh YMEHHWE CTPOHUTH TpaduK  KBaAPaTHIHONH (YHKIMH W TPUMEHATh TpaduiecKue
[IPEICTaBICHUS UIsl pELICHNUs HEPABEHCTB BTOPOU CTENEHU C OIHOM MEPEMEHHOM.

3HaTh OCHOBHBIC CBOWCTBAa (YHKIHMH, YMETh HaXOIWTh IPOMEKYTKH 3HAKOIOCTOSHCTBA, BO3PACTaHMA,
yObIBaHUS (HYHKIHH

YMeTb HaXOAUTH 00JIACTD OTIPEIEICHUS U 00IACTh 3HAYCHNAN (QYHKIIUH, YUTATh TpaduK GYyHKINH

VYMeTh penats KBaJipaTHbIE ypaBHEHUS, ONPEAEIISTh 3HAKU KOpHEH

YMeThb BBINOJIHATH Pa3/Io’keHHe KBaJpPaTHOTO TPEXWIeHa Ha MHOXKUTENN

YMeTh cTpouTh rpaduK QYHKIHMH y=ax’ ' BHIIOIHATH IPOCTEHIIIE IPE0OPa30BaHUs rPAQKOB (yHKIHI

YMeTb CTpoUTh rpaduK KBaJpaTHYHOW (YHKIMH, BBIIOJNHATH MNpocCTelline npeoOpa3oBaHus TrpadUKoOB
byHKIMIA

YMeTh CTpOUTh IpaUK KBaApaTUYHOW (YHKIMN» HAXOAWUTH MO rpadUKy HyIU (QYHKIHH, IPOMEXKYTKH, TIe
(yHKIMS NPUHAMAET MOJIOXKHUTEIbHBIE M OTPULIATEIbHBIC 3HAUCHHUS.

VYMeTh MOCTPOHTh rpaduk (YHKIMK Yy=ax’ ¥ NPHMEHSTh & CBOHCTBA. YMETh MOCTPOHTH TpaduK DYHKIHH
y=ax’ + bX + ¢ 1 mpuMeHsTH e& CBOICTBA

YMeTp HaxomuTh TOKH TmepecedeHus rpaduka Ksaapatwdaaoii (yHKIHE ¢ OcsAIMH KOOpAWHAT. YMETh
Pa3NoXNUTh KBAJPATHBIN TPEXWICH HA MHOXKUTEIIH.

YMeTh pemarts KBaJpaTHOE ypaBHEHHE.

YMerp pemiath KBaJpaTHOE HEPAaBEHCTBO aireOpanvecKuM CIocoOOM. YMeTh pemarh KBaJgpaTHOE
HEpaBEHCTBO C MIOMOIIbIO rpadrKa KBaApaTUUHOH QyHKINH

YMeTh peuiath KBaAPATHOC HEPABCHCTBO MCTOJOM HMHTCPBAJIOB. YMmeTh HaXOoJUTb MHOXKCCTBO 3HAYCHU I
KBaIpaTUYHON (pyHKLIUH.

YMeTh pelaTh HEpaBEHCTBO ax?+Bx+c.>0 Ha OCHOBE CBOCTB KBaZpaTU4HON (QyHKINU
2. YpaBHeHUsI U HEPaBEHCTBA C 0JHOI nepeMeHHOoi (14 1yacoB)

Ienoe ypaBHEHHE U €0 KOpHU. Pemenne ypaBHEHHH TPEThEH U 4ETBEPTOI CTENIEHH C OJHIUM HEM3BECTHBIM C
TIOMOIIIBIO PA3JI0KCHMS HA MHOXKHTEIN U BBEJICHNUS BCIIOMOTAaTENILHOM EpeMEHHOM.
3. YpaBHeHHS H HEPaBeHCTBa ¢ AByMs nepeMeHHbIMU (17 yacoB)

YpaBHEHHE C ABYMsI NIEPEMEHHBIMU M €ro TpaduK. YpaBHEHHE OKPY)KHOCTH. PemeHne cucrem, copepx ammx
OJTHO ypaBHEHHE IIEPBOHi, a Jpyroe BTOPOH cTeneHH. Pemenne 3a1a4 METOIOM COCTaBIICHUS CHCTeM. Pemenne cuctem
JIBYX YPaBHEHUI BTOPOH CTENIEHU C JBYMs IIEPEMEHHBIMH.

Heanb — BeIpaboTaTh yMEHHE PEIIaTh MPOCTEHIIINE CUCTEMBI, COJIEpPIKAIIIUE YPABHEHUS] BTOPOU CTENICHH C
JABYMs IEPEMEHHBIMU, U pCIIaTh TCKCTOBLIC 3a/1a4U C IMOMOIIBIO COCTABJICHUA TAKUX CUCTEM.

3HATh METO/BI PEIICHUS YpaBHEHUMN:

a) pasNo’KeHNe Ha MHOXKHUTEIH,

0) BBeZIeHHE HOBOH IIEPEMEHHOM;

B)rpaduyecKuii crocoO.

YMeTs pemars 1enble ypaBHeHNsI METOAO0M BBE/ICHHSI HOBOH ITepEeMEHHOM

YMeTh pemars CUCTEMBI 2 YpaBHEHHUH C 2 NepeMeHHBIMHU Ipa)HuecKiM criocoooM

YMeTs pemars ypaBHEHUs ¢ 2 TIEPEMEHHBIME CTIOCOOOM MOACTAHOBKH U CIIOKCHHUS

YMeTs pemars 3a/1auil «Ha paboTy», «Ha IBIKCHHE» U APYTHE COCTaBICHUEM CHCTEM ypaBHEHHH.
4. Apudmerndeckasi u reomeTpuyeckasi nporpeccun (15 gacon)

Apudmernueckas ¥ reoMeTpuueckas nporpeccud. PopMynbl N-ro 4YjieHa W CyMMBbI N IEPBBIX YICHOB
MIPOTPECCHUHL.

Heanb — 1ate nouarue 06 apuhMeTHUECKON U TeOMETPHYECKOM POrPeCcCUsiX KaK YHCIOBBIX
MOCJIEIOBATEIILHOCTAX 0COO0TO BHUA.

Jlo0uThes TOHMMaHHUA TEPMHHOB «WIEH IIOCIENOBATEIBbHOCTH», «HOMEp UJI€Ha II0CJIEAOBATEILHOCTH,
«hopmyna N —To wieHa apupMeTHIeCKON POrpecCum»

3HaTh hopMyIy N —T0 WieHa apuMeTHIECKOH ITPOTPECCHH, CBOMCTBA WICHOB apr(pMETHIECKOH porpeccu,
CIIOCOOBI 3a1aHNs apUPMETHIECKOI porpeccuu

YMeTh npuMeHsTh GopMyITy CyMMBI N —IEPBBIX YIEHOB apU(PMETHIECKOH IPOrPECCUH IPU PELICHUH 33134

3HaTh, Kakas II0CIIeI0BATEIILHOCTh ABISIETCSI T€OMETPHUYECKOH, YMEThb BBIABIATH, SBISETCA JIK
MOCJE0BATEIEHOCTh T€OMETPUYECKOH, €ClIU J1a, TO HAXOAUTh (|

YMeTh BBIUHCISITh JIO0OW WIEH TEeOMETpHUYECKOH mporpeccun 1o (opmyme, 3HATh CBOWCTBA YJICHOB
TEOMETPUIECKOH MPOTpecCui

YMeTh npuMeHsTh (GOpMyITy IPH pelIeHNH CTaHAAPTHBIX 3a71a4

YMeTb NpuMeHsTh hopMyy S= NP pEeLIeHUH NPAaKTHIECKUX 3a/1a4

YMeTbh HaXOHUTh Pa3HOCTh APU(PMETHIECKON TPOTPECCHN

YMeTh HaX0UTh CyMMY N MEPBBIX WICHOB apu(METHUECKOH MTPOrpeccuu. YMeTh HaXOUTh
Jr000H YJIeH reOMETPUIECKOH MPOorpeccuu. YMeTh

HaXOJIUTh CyMMY N IEPBBIX WIEHOB T€OMETPHYECKON

Iporpeccuy. YMeTh peIaTh 3a1a4H.



5. JJieMeHTBbI CTATHCTUKH H TeOPUHU BeposiTHOcTel (13 yacoB)
Komb6unatopusie 3agadu. [lepectanoBku, pazmenenust, couetanus. [lepectanoBku. Pazmemenns. CoueTaHus

BeposTHOCTB CIy4aifHOTO COOBITHS

3HaTh HOPMYJIBI YHCIIA IEPECTAHOBOK, Pa3MEILICHU, COUETaHNI M YMETH I0JIb30BaThCS UMHU.
YMeThb nonb30BaThest POpMyIIoii KOMOMHATOPUKK TIPH BBIYUCICHHH BEPOSTHOCTEH

7. lloBTopenue. Pemenne 3agau (21 yac)

TEMATHUYECKOE INTAHNPOBAHUE
AJITEBPA 7 KJIACC.

Coaep:xanue MaTepuasa

XapaKkTepHCTHKA OCHOBHBIX BU/IOB 1esITeJIbHOCTH YYeHHKA (Ha
YPOBHe Y4eOHBbIX el cTBHI)

HaxonuTs 3HaueHUs YMCIOBBIX BBIPQXKEHUH, a TAK)KE BBIPA)KEHUH C
MIEPEMEHHBIMU MIPU YKa3aHHBIX 3HAYEHUAX [IEPEMEHHBIX.
Hcnonp30BaTh 3HAKU >, <, YUTATh U COCTABJISITH JBOMHbBIC

HEpaBEHCTBA.

BrImonHATE npocTeifiye mpeodpa3oBaHus BEIPAXESHUH: IPUBOIUTH
MoTOOHBIC CclIaraeMbIe, PaCKPBHIBATh CKOOKH B CYMME WJIA Pa3HOCTH
BBIPAYKEHUM.

Pewate ypaBHeHus Buaa ax = b npu pa3nuuHbIx 3HaueHusx a u b, a
TaK)Ke HECJIOKHBIE YPABHEHM, CBOJSIIHAECS K HUM.
Hcnonp3oBath annapar ypaBHEHUHN AJIs1 pELIEHUS] TEKCTOBBIX 3a/1a4,
HHTEPIPETUPOBATH pe3ynbTat. Mcnonp3oBaTh npocrennine
CTaTUCTHYECKHE XapaKTePUCTHUKH (cpenHee apudMeTHIecKoe,
pasMax, Mojia, MeIMaHa) JJIs aHAJIU3a psifa JaHHBIX B HECIOKHBIX
CUTYyalUsAX

Bpruncists 3HaueHust GQyHKIUH, 3aJaHHOW OPMYJIOii, COCTaBIATh
Tabnuupl 3HaueHni ¢pyHkuu. [lo rpaduky GyHKINM HAXOIUTH
3HaueHHE (PYHKINH 10 U3BECTHOMY 3HAUCHHUIO apTyMEHTa 1 peIaTh
obpatHyo 3anauy. CTponTh rpadMKy IPSIMOi
MIPOTIOPIMOHANBHOCTH ¥ JIMHEHHON (pyHKIINH, OTTUCHIBATH CBOMCTBA
oTuX GyHKIMHA. [IoHMMaTh, Kak BIUseT 3HaK ko3 dunneHra x Ha
pacIookeHne B KOOPMHATHOM INIOCKOCTH rpaduka QYHKINN Yy =
KX, T1e k# 0, KaK 3aBUCUT OT 3HAUYEHHI K U b B3auMHOe
pacronoxenne rpaduKoB IByX GyHKIMI Buaa y=Kx + b.
WurepnpeTrpoBath rpaduKu peanbHbIX 3aBUCUMOCTEH,
OIICBHIBAEMbIX (opMyTaMu BUa y =KX, e K#0uy=kx + b

BbIYUCISTS 3HAYEHHUS BHIPAXEHHUI BUia ", T/Ie @ — NPOU3BOJILHOE
YHCJIO, [T — HAaTYPAJIbHOE YUCIIO, YCTHO U IIMCbMEHHO, a TAKXKE C
MOMOIIBIO KaNbKyJsATOpa. PopMyIHpOBaTh, 3alUCHIBATEH B
CHUMBOJHYECKON opMe U 0O0CHOBBIBATH CBOWCTBA CTETIEHU C
HaTypaibHBIM MOKa3aTeneM. [IpuMeHATh CBONCTBA CTENEHU JUIs
IpeoOpa3oBaHMs BBIPAKEHUH. BBIIONHATE yMHOKEHHE OHOWICHOB
1 BO3BE/ICHHE OHOWICHOB B cTeneHb. CTpouTh rpaduku QyHKIuil y
=x’uy = x". Pemars rpadudecky ypaBHeHus X° = kX +h, x* = kx +
b, rme Kk ¥ — HeKOTOpbIe YnCTa

3amnuchiBaTh MHOTOWIEH B CTAHAAPTHOM BHJIE, ONPENEIISTh CTENEHb
MHOTOWIEHA. BBITIOIHATE clioXeHue ¥ BEIMUTaHHE MHOTOUICHOB,
YMHOXEHHE OJJHOUJIEHa Ha MHOTOYIEH 1 MHOTOWIEHA Ha
MHOTOYJIeH. BRImomHATE Pa3JI0KEHNE MHOTOYWICHOB HA MHOXUTEIIH,
HCTIONB3YS BEIHECEHHE MHOKHTEIS 32 CKOOKHU M CIIOc00
rpynnupoBKU. IIpuMeHATh AeiicTBYSI ¢ MHOTOYJIEHAMU NIPU
pelIeHnr pa3HoOOpa3HbIX 3a7a4, B YACTHOCTH MPH PEIICHUH
TEKCTOBBIX 33/1a4 C IOMOILIbIO YPaBHEHUI.

Boipakenusi, To:KIeCTBa, ypaBHEHUS 20
4acoB
§1. BeipaxkeHus. 54
§2. IIpeoOpa3oBaHmEe BEIPAKEHHIIA. 4q
Kontposnbnas pabota Nel mo Teme:« 19
[IpeoOpa3oBaHue BEIpaXKECHUH ».
§3. YpaBHEeHHUs C OAHO ITEpeMeHHOI. 64
KourpoabHas padora Ne2 no teme: «YpaBHeHue la
€ OJIHO¥i NepeMeHHOID»
§4. CratucTuueckue XapakTepUCTUKU. 34
11
DyHKIHUA
yura 4acoB
§5. OyHKIMH UX TpaUKH. 4q
§6. JIuneitHas pyHKIUS. 64
KonrponbHas padota Ne3 1o teme: 14
« Jluneiinas GyHKIHS ».
CreneHb ¢ HATYPAJIBLHBIM NMOKa3aTeJeM 12
4acoB
§7. CrerieHb 1 €€ CBOWCTBA. 6u
§8. OgHOUIICHBI. 5y
KonrponsHas padora Ned 1o Teme: 19
« Crenenb U €€ CBOWCTBA ».
19
MHoro41eHsbl
4acoB
§9. CymMMa 1 pa3HOCTh MHOTOUJICHOB. 4y
§10.ITponsBeneHre 0THOWICHA 1 MHOTOYJICHA. 64
KonTtponsHas pabota NeS mo teme: «Cymma u
pa3sHOCTh MHOTOYJICHOB. [Ipon3BeieHne onHOWICHA 14q
Ha MHOTOUJIEHY.
§11.IIponsBeneHre MHOTOWICHOB. 74
KontponsHas pabora Neb6 mo teme: «IIpousseneHue 14
MHOTOUJICHOBY.
DopMyJIbI COKPAIIEHHOT0 YMHOKEHUS 18
4acoB

Jloka3pIBaTh CIpaBeTUBOCTE (POPMYII COKPAIIEHHOTO YMHOXEHNS,
MPUMEHSTh UX B IPe0o0pa30BaHMIX IIETIBIX BEIPAKCHUH B




§12.KBagpar cyMMBI U KBaJpaT pa3sHOCTH. 4q MHOTOYJICHBI, a TAKXKE AJISL pa3lI0>KEHUs] MHOTOUIEHOB Ha
§13. Pa3nocts kBagpaToB. CymMMa U pa3HOCTh 64 MHOXXHUTENH. VICIONb30BaTh pa3inudHbIe TPE0OPa30BaHMUs LEIBIX
KyOOB. BBIpaKCHUI! IIPU PEIICHNH YPaBHEHHH, TOKa3aTeIbCTBE TOXK/IECTB, B
KonTponsHas pabota Ne7 mo teme: «DopMyibl 1 3a7a9ax Ha JEeIMMOCTh, B BBIYMCICHNN 3HAYEHHH HEKOTOPBIX
COKPAIIEHHOTO YMHOKEHHUS ». BBIPAKEHUH C TIOMOIIBIO KAIBKYJIATOPA.
§14. TIpeobpa3oBaHne IENBIX BRIPAKESHHH. 64
KonTtponsHas padora Ne8 mo teme: 19
«[IpeobpazoBaHue EIBIX BEIPAXKCHUH ».
CucreMbl JUHEHHBIX YPABHEHH 12 OmnpenensTs, IBISETCS M apa YUCEll pEIICHNEM JaHHOTO
4acoB ypaBHEHHS C OBYMsI llepeMeHHBIMH. Haxomuts myTém nepebopa
§15. JIunelinple ypaBHEHUS C ABYMs [IEPEMEHHBIMU Ay LEJble PEHICHUS JINHEHHOTO YPaBHEHHUS C IByMsI IEPEMEHHBIMH.
1 MIX CHCTEMEI. CrponTs rpaduk ypaBHEHHS
§16. Pemienne cucteM JIMHEWHBIX YPaBHEHUH. T4 ax + by =c, rae a # 0 wiu b#0. Pemats rpaduyeckum cnocobom cu-
CTEMBI JITHEHHBIX YPaBHEHUI C IByMS IepeMEeHHbIMH. [IpuMeHsTh
CHoCcO0 MOACTaHOBKH U CIIOCO0 CJIOKEHUS MIPH PELICHUH CUCTEM
KonrponbHas padota Ne9 o teme: «CucremMsl 14 JMHENHBIX YPaBHEHUH C IByMs epEeMEHHBIMU. PemaTh TeKCTOBbIE
JIMHEHHBIX YpaBHEHHII». 3a71a4M, UCIIOJIb3YsI B KauecTBE aareOpandeckoil MOJICNId CUCTEMY
ypaBHeHUU. UHTepIIpeTHpOBaTh Pe3yJIbTaT, IOJTYYEHHbIN IPU
PELICHUH CHCTEMBI
IloBTOpEHUE 10
HroroBas koHTponbHAs paboTa 4acoB
Hroro 102
yaca
AJITEBPA 8 KJIACC.
Coaep:xanue MaTepuaja XapakTepuCTHKA OCHOBHBIX BU/IOB JIeITeJLHOCTH YYeHHKA
(Ha ypoBHe Y4eOHBIX JeiicTBHI)
I'naBa 1. PaunonajbHble Apo0u. 234 DopMynIUpOBaTH OCHOBHOE CBOMCTBO PallMOHAILHONU JPOOH U
§1. PanronanbHble qpoOU U X CBOMCTBA. Sq MPUMEHSATH €T0 AJIs IpeoOpa3oBaHust Apodeit. BoImonHsITh
§2. Cymma 1 pa3HOCTb ApoOei. 6u CJIO’KEHUE, BBIYUTAaHNE, YMHOXKEHHE U ACTICHUE PA[OHAIbHBIX
KonTponbnast padota Nel no teme: “CokparieHue 1y Ipobeii, a Takke BO3BelleHHE APOOH B CTETIeHb. BRIOTHATE
;[p()6e]}'1. CYMMa ¥ pPa3HOCTh ;[p06ef/'1” pa3jInvHbIC npeo6pa3OBaHI/m panruOHaJIbHBIX BLIpa)KeHI/If/‘I,
§3. TIpousBe/ieHNe M YacTHOE PoGeii. 109 JIOKa3bIBaTh TOXXAECTBA. 3HATH CBOicTBa QyHKIMHK Y =K/X , rie k
Kontponpras padora Ne2 mo teme: “TlponsBencHue la # 0, 1 ymeTs CTpouTh ¢€ rpaduk.
1 YacTHoOE Apo0beit”
I'nasa 2. KBagpaTHble KOPHH. 194 [TpuBoAMTH MpUMEPHI PALIMOHAIBHBIX W MPPAMOHAIBHBIX YHCEIL.
§4. JleiicTBUTEIIBHBIC YHCIIA. 24 HaxoauTh 3HaueHHs apupMETHIECKUX KBAJAPATHBIX
§5. ApudMeTHIECKHIT KBaIPaTHBIA KOPEHD. 54 KOpHEH, HCIONb3ysd NPH HEOOXOAMMOCTH KaibKynstop. Jlo-
§6. CoiicTBa apU(PMETHIESCKOTO KBAIPATHOTO 3q Ka3bIBaTh TEOPEMBI O KOPHE U3 IPOU3BEICHHA U APOOH,
KOPHS. TOXIECTBO Va° = | a |, NpUMeHsTh MX B NPeoOpPa3OBAHHMSX
KourponbHas pa6ora Ne 310 Teme: 14 BbIpakeHUH. OCBOOOXKIATECS OT HPPAIIMOHATIBHOCTH B
“Apr(MeTHYeCKHUiT KBaIPATHBII KOPEHb U €r0 smamenarensx apoGeit Buma a/\Vb, a/(\b +Vc). Bremocuts
CBOHCTBA MHOXHTENh 332 3HAK KOPHS M BHOCHUTH MHOXKHTENb IIOJ 3HAK
§7. IIprMeHeHHe CBOHCTB apu(METHIECKOTO 74 KopHs. Mcronb30BaTh KBaJpaTHbIE KOPHH /TSl BRIPAKEHHS TIe-
KBaAPATHOTO KOPHSL. PEMEHHBIX M3 TEOMETPHYECKUX U (UIUUECKHX (QOPMYIIL.
KouTtpossras padora Ne4 o teme: “IIpumMenenue lg Crpouts rpaduk GyHKIHH y = VX M HILTIOCTPHPOBATH Ha
CBOMCTB apr()METHIECKOTO KBAJAPATHOTO KOPHS rpacuke e€ coicTBa
I'naBa 3. KBapaTHble YpaBHEHMH. 21y Pemrats xBaspatHeie ypaBHeHHs. Haxoauts mogbopoM KOpHU
§8. KBaapaTHoe ypaBHEHHE U €T0 KOPHHU. 10q KBaJIpaTHOTO YpaBHEHUsI, UCTIONB3Ys TeopeMy Buera.
KonTtponsnas pabora Ne5 mo teme: “KBagpaTaoe 1u HccnenoBaTh KBaJpaTHbIE YPaBHEHHUS 110 JUCKPUMUHAHTY U
YpaBHEHHE U €T0 KOPHU koa¢pdunmenTam. Pemats a1poOHbIC paniioHaIbHBIE YPAaBHEHUS,
§9. JIpoOHbIe panmoHaabHbIe YpaBHEHUSI. 9y CBOJISI pEIICHNE TaKUX YPABHEHHH K PEIICHUIO TMHEHHBIX U
Kontponsuas pabota Ne6 mo teme: “J{poOHbIe la KBA/JPATHBIX YPABHEHUH C IIOCIIE/YIOIMM HCKIIOUCHHEM
palnmoHanbHbIE ypaBHEHUS IIOCTOPOHHHX KOPHEii.
Pemate TekcTOBBIE 3a/1a4H, UCIOJB3YsI B KAYECTBE allre-
Opanyeckoi MOJIENN KBaJIpaTHbIE ¥ APOOHBIE YpaBHEHHS
I'nasa 4. HepaBeHncrBa. 204 DopMynUpOBaTh U JOKA3bIBATh CBONCTBA YHCIOBBIX HEPABEHCTB.
§10. YncnoBble HEpPaBEeHCTBA U UX CBOMCTBA. 8u Hcnonb30BaTh anmapaT HEPaBEHCTB ISl OLIEHKH MTOTPEITHOCTH U
Kontponbnas padora Ne7 mo teme: “Hucnopbie lu TOYHOCTH NpubmKkeHns. Haxonurs nepeceyenue n oobeIMHEHNE
HEpaBeHCTBA U UX CBOWCTBA” MHOYKECTB, B YaCTHOCTHU YHCJIOBBIX MPOMEKYTKOB.




§11. HepaBenctBa ¢ 0J1HO EpeMEHHON U UX 10u PewaTs nuHeitHble HepaBeHCTBA. Peath cucTeMbl TMHEHHBIX
CHCTEMBI. HEPAaBEHCTB, B TOM YHCJIE TAKUX, KOTOPBHIC 3allHCaHbI B BU/IE
KonTtponsHas pabora Ne§ mo teme: “HepaBeHcTBa ¢ lga JIBOMHBIX HEPABEHCTB
OJTHOW TIEPEeMEHHON U X CHCTEMEI”
I'naBa S. CteneHb ¢ neJbIM NOKa3aTeJeM. 114 3HaTb OIPEAEIICHIE 1 CBOWCTBA CTETIEHH C IIEJIBIM TTOKa-
DJieMeHThbI CTATHCTHKH. 3ateneM. [IpuMeHsATh CBOWCTBA CTENEHH C IIEIbIM MOKa3aTeIeM
§12.CrenieHs ¢ 1eNbIM MTOKa3aTe]IeM U e€ CBOHCTBA. 64 IIPY BBHITTOJTHEHUH BBIYHUCIICHUH 1 IPeoOpa3oBaHUN
Konrponbnas padora Ne9 o teme: “CreneHs ¢ 14 BbIpakeHUH. Mcr1ob30BaTh 3aKUCh YUCEN B CTAHAAPTHOM
LENBIM TI0Ka3aTeneM U eé cBoiicTaa” BUJIE JUTSA BBIPAXKEHHS U COTIOCTABIICHNS Pa3MEPOB OOBEKTOB,
JUIMTEJIBHOCTH NTPOLIECCOB B OKPYIKAIOIIEM MUPE.
§13. DneMeHThI CTATUCTUKH. 44 IIpuBOANTE MpPUMEPHI PENPE3CHTATUBHOI U HEpenpe3eHTaTUBHOM
BbIOOpKH. I3BiekaTh wWHpOpManuio H3 TabiMIl 4YacTOT U
OpPraHU30BBIBaTh MH(OPMALUIO B BHAE TAaOJMUI] YacTOT, CTPOUTH
MHTEPBANBHBIHN PsI.
Vcnonp3oBaTh HArjsiiHOE NPEACTaBICHUE CTaTUCTHUECKOU
nHdopManuy B BHJIE CTOJOYATBIX W KPYTOBBIX JHArpamm,
MOJIUTOHOB, THCTOTPAMM
I'naBa 6. IloBTopenue. Pezepn 8u
Hroro 102 gaca
AJITEBPA 9KJIACC.
XapakTepHCTHKA OCHOBHbBIX BU/IOB J1eSITeJIbHOCTH YYeHHKA
Copaep:xxanue maTepuaja . .
(Ha ypoBHe yueOHBIX JeiicTBHI)
I'nasa 1. KBaapaTuunas pyHKIus. 224 Brruncists 3HaueHust GyHKINH, 3aJaHHON GOpMYIIOii, a TaKkxke
§1. OyHKIIUYN U UX CBOKCTBA. 54 IByMs ¥ TpeMs ¢popmyiaamu. ONUCHIBATh CBONCTBA (YHKIHIA HAa
§2. KBagpaTHuHBIN TPEXUICH. 4y OCHOBe MX Tpaduueckoro npejcrapieHus. IHTepnpeTupoBaTh
Kontponbnas padora Nel mo teme: “GyHKINU U UX 1u rpaduKu peasibHBIX 3aBHCUMOCTeH. [loKa3bIBaTh CXeMaTHUCCKU
cBoiictBa. KBajpaTHbiii Tpéxunen” MOJIOKEHUE Ha KoopaHHaTHgﬁ HJIOCI;OCTI/I rpaduKoB GyHKIHUHA y =
§3. Keangpatuunast yHKIwms u e€ rpaduk. 8u ax’, y=ax" +n,
§4. Crenennas gynkius. Kopens N-if ctenexu. 3u y=a (x - m)°. Crpous rpamx Gysxumm y = ax” + bx + ¢, ymets
yKa3bIBaTh KOOPAWHATH! BEPIIUHEI TapadoIibl, €€ 0Cb CHMMETPHH,
HarpaBJIeHHe BEeTBEH mapadouibl. M300paxars cxeMaTH4ecKu
Koutponsnas padora Ne2 mo teme: “Ksanpatnanas I rpaduk GYHKINH Y 3= X" 40 y€THBIM U HEUETHBIM N. [ToHMMaThb
byHxus” CcMBICT 3ammceii Bua “Na, “\a ¥ T. 1., Iie a — HeKOTOpOe YHCIIO.
Hmets npeacTaBiieHe 0 HAXOKAEHUH KOPHEH N-i cTereHu ¢
MTOMOIIIBIO KabKYJISITOpa
I'naBa 2. YpaBHeHHs1 H HepaBeHCTBA € OXHOI 144 Pewats ypaBHEHMSI TPEThEH U YETBEPTOM CTENIEHU C MTOMOILBIO
nepeMeHHOM. pa3IoKeHUs] HA MHOXKUTEININ U BBEJICHHE BCIIOMOTaTeIbHBIX
§5. YpaBHEeHHS C OTHOH NIEpEeMEHHOI. 8y MEPEMEHHBIX, B YACTHOCTH peIlaTh OMKBAPaTHbIC
§6. HepaBeHCTBa ¢ 0/1HOH MepeMEHHOM. 5q ypaBHeHus. Pemats 1poOHbIe paniioHaAIbHBIE YPaBHEHHUS, CBOJIS
UX K LEJIbIM YPaBHEHUSIM C MOCIEAYIOUIEN IPOBEPKOI KOpHEil.
Kontponsnas padora Ne3 mo teme: “YpaBHeHHS U - PemaTs HepaBeHCTBA BTOPOH CTENIEHH, HCHIONB3YsI Tpaduueckne
HEepaBEHCTBA C OJHOI NepeMeHHoit npezacTaBieHus. Mcroap30BaTh METOT HHTEPBAJIOB JUIS PEIICHUS
HECJIOXKHBIX PAIIOHAIBHBIX HEPABEHCTB
I'naBa 3. YpaBHeHHsl H HEPABEHCTBA C IBYMS 17 4 Crpouth rpa¥ku ypaBHEHHH ¢ ABYMS IIEPEMEHHBIMU B IIPO-
nepeMeHHbIMH. CTEHINX CITydasx, Korja rpaguKkoM siBisieTcs psiMasi, napaboua,
§7. YpaBHEeHuUs C JByMsl HEPEMEHHBIMU U UX 104 runep0o1a, OKpYXKHOCTb. VcIonp30BaTh uX JuIst rpaduuecKoro
CUCTEMBL. peLIeHHs CUCTEM ypaBHEHUH C JBYMS EPEMEHHBIMH.
§8. HepaBeHcTBa ¢ JByMsI IepeMEHHBIMU U X 4y Pemmrats crmoco60oM MoICTAaHOBKH CHCTEMEBI IBYX ypaBHeHHﬁvC
CHCTEMBI. JIByMs IEpEMEHHBIMH, B KOTOPBIX OJIHO YpaBHEHHE TIEPBOH
CTEIEeHH, a APYroe — BTOPOM cTeneHu. PemaTh TeKCTOBbBIE
3a/1a4H, MCIIOJIB3YsI B KAUeCTBE aNre0pandeckoil MOIeNN CHCTEMY
KonTponbHast padota Ne4 o teme: “YpaBHEeHUS U N N .
HepABEHCTBA C ZIBYMA TIepeMEHHEMM ” 1u YpaBHEHHI BTOPOH CTENICHHU C IByMS EpEMEHHBIMH; PEIIaTh
COCTaBIICHHYIO CHCTEMY, HHTEPIIPETHPOBATh PE3yIbTAT
I'nasa 3. Apudmernueckasi 1 reoMeTpHUecKasi 15 q [TpuMeHATh HHAEKCHBIE 0003HAYESHHUS JJIS WICHOB ITOCTIe-
MPOrPEeCcCHH . ' noBatensHocTed. [IpuBOIUTE IpUMEPHI 331aHUS TTIOCIIEN0-
§9. Apudpmernueckas nporpeccusi. 74 BaTeJIbHOCTEH (POPMYIIOH N-TO WiIeHa U PeKYPPEHTHOH (HOpPMYIION.
KonrponbHas padora Ne5 1o teme: 14y BriBoauTh opMyiisl N-ro ueHa apuMEeTHIECKON MPOTrpecchy U




“Apudmernyeckas nporpeccus’ TFeOMETPUUECKON MPOrpecCuu, CyMMBI EPBBIX N YIEHOB
§10. 'eomeTpuyeckasi mporpeccus. 6u apr(METHIECKON 1 TEOMETPHYECKON POTPECCHi, pemaTh 3a1aqu
C MCTIOJIb30BaHUEM 3THX (popmyi. JlokaspiBaTh
KontpobHast pabota Ne6 1o Teme: XapaKTepUCTUUECKOE CBOﬁfTBO apHQ)MeUTquCKoﬁ u
“TeoMeTputccKas Hporpecchs” lqa b TeOMETPUUYECKOI MPOrpecchii.
eIIaTh 3a/1a91 Ha CI0XKHBIC IPOIICHTHI, UCTIOIb3Ys IIPH He-
00XOIMMOCTH KaJbKYJIATOP.
I'naBa 5.9/1eMeHTBI CTATHCTHKH U TEOPHHU 134 BemmonanTs epedop BceX BOZMOKHBIX BAPHAHTOB IS ITepecdéTa
BEPOSITHOCTEI . 00bekTOB ¥ KoMOMHAIMI. [IpUMEHATh MPaBUII0O KOMOMHATOPHOTO
§11. DieMeHTHI KOMOWHATOPUKH. 94 YMHOXKEHHUS.
§12. HayanbHble CBeCHUS U3 TEOPHU 34 Pacnio3HaBaTh 3a/1auM Ha BEIUUCIICHHE YHCIa IEPECTAHOBOK,
BEPOATHOCTEH. pa3MelleHnH, coueTaHUH U IPUMEHATh COOTBETCTBYIOIINE
(bopmyIBI.
Brruncnars yacrory ciyyaiiHoro coOsitus. OneHnBarh Be-
KonrponbsHast padora Ne7 1o teme: *“ DiieMeHTBI 14 POSITHOCTH CITy4aHHOTO COOBITHSI C TOMOIIBIO JaCTOTHI, yCTa-
CTAaTUCTHKH U TEOPUHU BEpOSTHOCTEH HOBIIEHHOH ONBITHBIM IyTEM. HaxoquTh BEPOSTHOCTD CITy4aifHOrO
COOBITHS HA OCHOBE KJTACCHIECKOTO OINPE/ICICHHS BEPOSTHOCTH.
[TpuBOOHUTH MPUMEPHI JOCTOBEPHBIX M HEBO3MOKHBIX COOBITHH.
I'naBa 7. UTOroBoe moBTOpEeHMeE. 21y
Hroro 102 yaca

TPEBOBAHUSA K PE3VJIBTATAM OBYUYEHU A U OCBOEHUIO COJEPX KAHU S KYPCA
[Tporpamma obecrniedrBaeT JOCTHKEHHE CIEAYIOIUX Pe3yIbTaTOB OCBOSHHSI 00pa30BaTENbHON TPOTPaMMBbl

OCHOBHOT'O 00111er0 00pa3oBaHus:
AUYHOCMHbIE:
1) chopMHPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YUSHHIO, TOTOBHOCTh U CIIOCOOHOCTH 00YYArOIINXCS K

2)

CaMOpPAa3BUTHIO U caMO00OPa30BaHUIO HA OCHOBE MOTHBAIMU K O0YYECHUIO U IO3HAHUIO, BEIOOPY AalbHEHIIEro
o0pazoBaHus Ha 6a3e OPUEHTHUPOBKH B MHpe Ipodeccuii n mpodecCHOHATBHBIX MIPEATIOYTEHIH, 0CO3HAHHOMY
MOCTPOCHHIO MHANBUAYaIbHOW 00pa30BaTEIbHON TPAEKTOPHH C YUETOM yCTOHUMBBIX TIO3HABATEIBHBIX HHTEPECOB;

c(OpPMHUPOBAHHOCTH IIEITOCTHOI'O MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
00IIeCTBEHHON IIPaKTHKY;

3) C(I)OpMI/IpOBaHHOCTB KOMMyHPIKaTPIBHOP‘I KOMIICTCHTHOCTH B 06II.ICHI/II/I " COTPYAHUYICCTBC CO CBEPCTHUKAMU,

4)
5)
6)
7)

8)
9)

CTapIIMMHU B MIIAIIIUMH B 00pa30BaTeIbHOM, 00IIECTBEHHO TOJIE3HOH, yueOHO-HCCIIeIOBATEIECKOW, TBOPUECKON U
JpYrux BUIAX AEATCIbHOCTU;

YMEHUEC ACHO, TOUYHO, 'PaMOTHO MU3JiIaraTb CBOU MBICJIN B yCTHOfI U TTUCbMEHHOM peun, IOHUMATH CMBICJI
[IOCTABJIEHHOM 3a/1a4M, BBICTPAaUBaTh apryMEHTALUI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDSI;

MpeJICTaBJICHUE O MAaTEeMaTHIECKOW HayKe KaK chepe YeToBeUeCcKol NeaTenbHOCTH, 00 dTanax e€ pa3BuTHsI, O e€
3HAYMMOCTHU JId Pa3BUTHUSA HUBUJIN3AIUH,

KPUTUIHOCTDH MBIIIJICHUSA, YMEHHUE PACIIO3HABATH JIOTHYECKHU HCKOPPEKTHBLIC BbICKA3bIBAHUA, OTJIMYAThL TUIIOTE3Y OT
(hakra;

KpPEaTUBHOCTH MBIIIJICHUS, HHUIIHATHBA, HAXOMIMBOCTh, aKTUBHOCTH TIPH PEIICHUH alreOpanvdecKuX 3a1ad;

YMEHHE KOHTPOJIMPOBATH MPOIIECC U Pe3yIbTaT YIeOHONH MaTeMaTHUECKOH AESTEIEHOCTH;

CHOCOOHOCTH K SMOIIMOHATBHOMY BOCIIPHATHIO MATEMAaTHISCKUX OOBEKTOB, 33124, PEIICHHUN, paCCYKICHHA.

mem anpedmemnble:

1)
2)
3)

4)

5)
6)

7)

YMEHHE CaMOCTOSITEIbHO TUIAHUPOBATh aJIbTEPHATUBHBIC TYTH AOCTH)KEHHUS 11eJIel, 0CO3HAHHO BBIOMpATh Hanboee
s¢dexTHBHBIE CIIOCOOBI penIeHNs yueOHBIX U I03HAaBAaTeIbHBIX 3a/1aY;

YMEHHE OCYIIECTBIISTh KOHTPOJIb 110 PEe3yIbTaTy U MO CIIOCO0y JIEHCTBHS Ha YPOBHE MPOU3BOJIHHOIO BHUMAHUS U
BHOCHTH HEOOXOINMBIE KOPPEKTHBEI,

YMEHHE aJIeKBaTHO OLIEHUBATH IPABIIIBHOCTH WJIM OIIMOOYHOCTD BHIITOTHEHHS yueOHOM 3aauH, e€ 00bEeKTHBHYIO
TPYAHOCTH ¥ COOCTBEHHBIE BOZMOKHOCTH €€ peIIeHus;

OCO3HAHHOE BJIaJICHUE JIOTUUECKIMH JICHCTBUAMH OIIPE/ICIICHUS TOHATHH, 0000IEHNS, YCTAaHOBJICHHS! aHAJIOTHH,
KJaccH(UKaIMy Ha OCHOBE CAaMOCTOSATENILHOTO BHIOOPa OCHOBAHUH U KPUTEPHEB, YCTAHOBIICHUS POJIOBUIOBBIX
CBsI3CH;

YMEHHE YCTaHABINBATh IPUUUHHO-CIIECACTBEHHBIE CBSI3U; CTPOUTH JOTMUYECKOE PACCYXkKJIEHHE, 1€1aTh
YMO3aKJIt0ueHHe (MHIyKTHBHOE, IETyKTHBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;

yYMEHHE CO3/1aBaTh, IPUMEHSTH 1 IPE0OPa30BbIBATh 3HAKOBO- CHMBOJIMYECKUE CPEICTBA, MOZEIN U CXEMBI JUIs
pemeHns y4eOHBIX ¥ TO3HABATENbHBIX 3a/1a4;

YMEHHE OPTaHU30BbIBATH y4eOHOE COTPYAHUIECTBO U COBMECTHYIO IEATEIFHOCTD C YIUTEIEM U CBEPCTHUKAMMU:
OTIPEJICIIATH IENH, pactipeneneHre GyHKIUHA U posiel y4acCTHUKOB, B3aUMOACHCTBHE U O0IIHe CIIOCOOBI paboTHI;
yMeHHue paboTaTh B TPYIINE: HAXOAUTh 00IIee pelieHre U pa3pemaTh KOH(QIUKTH Ha OCHOBE COTJIAaCOBAHUS
MO3HUINI B y4€Ta HHTEPECOB; CIyIIaTh HapTHEPA; (GopMyTHpOBaTh, ApryMEHTHPOBATh U OTCTAaUBATh CBOE MHEHHE;




8) CcPOPMUPOBAHHOCTH M PA3BUTHE YUEOHOU M OOILENOIB30BATENLCKON KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BAHUS
MHPOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TexHoJIoTHH (MKT-KOMIETEeHTHOCTH);

9) mnepBoHAYANBHBIC IPEICTABICHHUS 00 HACSX U O METOaX MATEMATHKH KaK 00 YHUBEPCAIBHOM SI3BIKEC HAYKH H
TEXHHUKH, O CPEIICTBE MOJICIIMPOBAHUS SIBIICHUH U IPOLIECCOB;

10) ymeHue BHOECTh MAaTEMATHYECKYIO 3a/1ady B KOHTEKCTE IPOOICMHO CUTyalluy B APYTHX AUCLUIUINHAX, B
OKpYXarollel KU3HHU;

11) ymeHHe HAXOAUTD B PA3IMYHBIX HCTOYHUKAX HHOOPMAIINIO, HEOOXOAUMYIO IJIsI PEIICHHUS MaTeMATHUSCKUX
npo0JieM, ¥ IPEICTAaBILATE €€ B MOHATHOH (hopMe; TPUHUMATH PELICHUE B YCIOBHSAX HEMOJIHOM U M30BITOYHON,
TOYHOH ¥ BEPOSITHOCTHOM MH(OpMaLuy;

12) ymeHHe MOHMMATH U MCIIOIB30BATh MATEMATHYECKHE CPEICTBA HATIISAHOCTH (PHUCYHKH, YSPTEXKH, CXEMBI H JIp.)
JUISL WJUTIOCTPALIK, HHTEPIPETAINH, apTyMEHTaLUY;

13) ymeHwMe BBIIBHUTaTh TUIIOTE3HI IPU PELICHUH YYSOHBIX 3a/1a4 U MOHUMATh HEOOXOMUMOCTD HX MPOBEPKH;

14) ymeHue NpUMEHSTh HHAYKTHBHBIC U AEAyKTHBHBIC CIIOCOOBI PACCYXKICHMI, BUICTh PA3IMIHBIC CTPATCTHI
pemIeHus 3aaad;

15) nmoHMMaHue CYIIHOCTH aITOPUTMUYECKHX IIPEAIUCAHNI 1 YMEHHE AEHCTBOBATh B COOTBETCTBUY C IPEATIOKECHHBIM
ITOPUTMOM;

16) ymeHMe caMOCTOSITENIFHO CTABHUTh IeJIH, BRIOMPATh M CO31aBaTh aJrOPUTMBI IS PEIICHUS YISOHBIX
MaTeMaTHYECKUX poOIIeM;

17) ymeHwe MIaHUPOBATh M OCYINECTBISTh CATSIBHOCTD, HAMMPABICHHYIO HA PEIICHUE 3a/1a4 HCCIE0BATEIBCKOTO
Xapakrepa.

npeomemmuovie:

1) ymeHue paboTaTh ¢ MaTEMaTHYECKUM TEKCTOM (CTPYKTypUpOBaHUE, U3BJIeUeHUE HEOOX0JUMON HH(OPMAIUH),
TOYHO M I'paMOTHO BbIpaXaTb CBOU MBICJIU B yCTHOI71 M TTMCbMEHHON peuun, IpUMEHAA MaTCMAaTUYCCKYIO
TEPMHHOJIOTHIO ¥ CUMBOJIMKY, HCIIOJIb30BATh PA3JIMUHbBIC S3BIKK MAaTEMAaTHKH (CIIOBECHBIH, CHMBOINYECKHUH,
rpaduyecknii), 000CHOBBIBATH CYXICHHS, TPOBOJUTH KJIACCU(HUKALIUIO, JOKa3bIBATh MaTEMAaTHUECKHE YTBEPKAC-
HUS;

2) BnageHue 6a30BbIM IOHATHIHEIM allIapaToOM: HMETh PEICTABICHUE O YUCIIe, BIaACHHE CUMBOJIBHBIM S3BIKOM
anreOpHl, 3HAHNUE 3JIEMEHTapHBIX (YHKIIMOHAIBHBIX 3aBUCHMOCTEH, NMETh NPEICTaBICHHE O CTATUCTUIECKUX
3aKOHOMEPHOCTSIX B PEaIbHOM MHPE U O Pa3IHYHbIX CIIOCO0aX NX U3ydeHHs], 00 0COOCHHOCTSAX BHIBOJIOB U
MPOTHO30B, HOCSIINX BEPOSITHOCTHBIN XapakTep;

3) yMeHHe BBITIONHATH anreOpandeckue peodpa3oBaHusl PAIIMOHATBHBIX BRIPAKCHHUIM, IPUMEHSTh UX JUTS PEIICHHS
y‘-ICGHI)IX MATEMaTUYCCKHUX 3a1a4 U 3aJa4, BOSHUKAKIINX B CMCKHBIX y‘le6HLIX npeamMeTax;

4) yMeHHe TOJIb30BATHCS MATEMATHUECKUMHU (DOPMYITAMH U CAMOCTOSATEIBHO COCTABIIATH (POPMYITbI 3aBUCHMOCTEH
MEXIY BCJIMUMHAMU HAa OCHOBE O606H_ICHI/I$I YaCTHBIX CITy4a€B U OKCIEPUMEHTA,

5) ymeHue pemats TMHEWHbIC U KBAPATHBIC YPABHEHHS M HEPABCHCTBA, a TAK)KE TIPUBOJUMBIC K HUM yPaBHEHHS,
HEepaBeHCTBa, CUCTEMBI; IPUMEHATH I'paduIecKue MpeACTaBICHNUS Ul PEIICHNS M UCCIIEA0BaHNS YpaBHEHHUH,
HEpaBEHCTB, CUCTEM; IPUMEHATH ITOJIY4YE€HHbIE YMEHHMS JUIS PEIICHHS 3a/1a4 U3 MAaTEMaTHKH, CMEKHBIX TIPEIMETOB,
MPaKTHKH;

6) oBnameHUe CUCTEMOH (YHKIMOHAIBHBIX MOHITHH, QYHKIIMOHAIBHBIM S36IKOM M CHMBOJIMKOI, YMEHHE CTPOUTH
rpaduku GYHKIMH, OMMCHIBATH UX CBOWCTBA, HCHOIB30BaTh (QYHKINOHAIEHO-TPpadHIeCcKHe IPEICTaBICHHS IS
OTIMCaHM M aHaJM3a MaTEMaTHYECKHX 3aJ1ad U peasbHbIX 3aBUCHMOCTEH;

7) OBJIaACHHUEC OCHOBHBIMH crocobamu NPEACTABJICHUA U aHAJIN3a CTATUCTUYCCKUX JAaHHBIX; YMCHHUC pCIIaTh 3a/la4u HaA
HaXO’KICHHE YaCTOTHI M BEPOSTHOCTH CITy4aiHBIX COOBITHIA;

8) yMeHHe IPUMEHSATh U3YUCHHbBIC IOHSATHS, PE3yIbTATHl M METOIbI IIPH PEIICHUH 33184 U3 PA3IHIHBIX Pa3IeiioB
Kypca, B TOM YHCJIC 3a4a4, HC CBOAAIINXCS K HETIOCPEACTBECHHOMY IPUMCHEHUIO U3BCCTHBLIX aJITOPUTMOB.

[Tnanupyemsble pe3yabTaThl H3ydeHUs Kypca anreopsl B 7-9 kinaccax
PALIMOHAJIBHBIE UNCJIA
BplnyckHUK Hay4YHUTCS:
1) moHMMaTh 0OCOOCHHOCTH JECATUYHOH CHCTEMbI CUMCIICHHS;
2) BIAIETh MOHSATHUSIMH, CBSI3aHHBIME C JICTUMOCTBIO HATYPAIbHBIX YHCEI;
3) BbIpakaTh YKCIa B SKBUBAJICHTHBIX (popMax, BEIOHpas Hanboee MOAXOSIIYI0 B 3aBUCHMOCTH OT KOHKPETHOM
CUTYAaIHH;
4) cpaBHMBATH U YIIOPSIOYNBATH PAIMOHAIBHBIC YHCIIA;
5) BBIMOJHATH BBIYKMCIICHUS C PAIMOHATBHBIMH YHUCIIAMH, COYeTast yCTHBIC U MHCHMEHHBIE TPUEMBI BBIUUCIICHUI,
MPUMEHEHNE KaJIBKYIIATOPA,;
6) WCIONB30BaTh MOHATHS W YMEHHUS, CBSI3aHHBIE C TPOTIOPIIMOHATIBHOCTHIO BEIMYHH, MIPOIICHTAMHE B XOJI€ PEIICHUS
MaTeMaTHYECKUX 3a7a4 M 3a7ad U3 CMEXXHBIX IPEIMETOB, BHIITOJIHITH HECIOKHBIE IIPAKTHUECKUE PACUETHI.
BrInycKHUK NOTY4YHUT BO3MOXKHOCTB!
7) MO3HAKOMHTBCS C MO3UIIMOHHBIMHI CHCTEMaMH CYHCIICHUS ¢ OCHOBAHUSIMH, OTIIHYHBIME OT 10;
8) yriyOuTh M pa3BUTh MPEACTABICHHUS O HATYPAIbHBIX YHCIIAX U CBOWCTBAX JEIMMOCTH;
9) Hay4yHUTbCS HCHOJIL30BATh MPUEMBI, PALMOHATM3UPYIOIINE BEIYUCICHUS, TPUOOPECTH MPUBBIYKY KOHTPOIHUPOBATH
BBIYMCIICHHS, BHIOUPAs ITOIXOISIINH ISl CUTYalluH CIoco0.



JIEICTBUTEJIbHBIE UM CJIA

BeInyckHUK Hay4nTCA:

1) ucronp30BaTh HAYAIBHBIC IPESICTABICHHS O MHOXKECTBE ICHCTBUTEIbHBIX YHCEIT;

2) BJIajeTh MOHATHEM KBAJPATHOTO KOPHS, IIPUMEHST €r0 B BEIYHCICHIUSIX.

BrInyCKHUK NOTYYHUT BO3MOXKHOCTB!

3) pa3BUTH MPEICTABICHAE O YHCIIC M YUCIOBBIX CHCTEMaX OT HATyPaIbHBIX 0 JEHCTBUTENBHBIX YHCEN; O POIH
BBIYHCJICHUI B YEIOBEYECKOM NIPAKTUKE;

4) pa3BUTh U YIIyOUTh 3HAHUS O ACCATHYHOM 3aMUCH JCHCTBUTENBHBIX YHCeN (IEPHOANYCCKUE U HETICPHOTHICCKIE
Jpoow).

U3MEPEHUA, ITPUBJIMXKEHW A, OLTEHKU

BrinyckHuK HayduTCS:

1) ucnons30BaTh B X0/ PEIICHHUS 3a/1a4 3JIEMEHTapHbIC IPEACTABICHHS, CBSI3aHHbIC C IPHOIIKEHHBIMHU 3HAYCHUSAMH
BEJTMYMH.

BrInyCKHUK NOTYYHUT BO3MOXKHOCTB!

2) MOHSATH, YTO YHCIIOBBIC TaHHBIE, KOTOPBIC UCIOIB3YIOTCS IS XapAKTEPUCTHKH 00BEKTOB OKPYIKAIOLIETO MUPA,
SBJISTFOTCSI IPEUMYILECTBEHHO MPUOIMKXEHHBIMH, YTO 10 3aMHCH NMPHOIKEHHBIX 3HAYEHUH, COEPIKAIIXCS B
MH()OPMALMOHHBIX HCTOYHUKAX, MOXKHO CYJHUTh O MOTPEITHOCTH PHOIVKEHHS;

3) MOHATB, YTO MOTPEIIHOCTD PE3yJIbTAaTa BEIMHUCICHHUIT JODKHA OBITh COM3MEPUMA C MOTPEUIHOCTHIO HCXOAHBIX
JIaHHBIX.

AJITEBPAMYECKUE BBIPAKEHU A

BrlllyCKHUK Hay4YuTCA:

1) BiameTh MOHATHAMHU «TOKIECTBOY, KTOKICCTBEHHOE MPEOOPa30BaHUEy, PEIIaTh 3a/1a4H, CoIepKaliie OYKBCHHbIC
JlaHHbBIE; paboTaTh ¢ (OpPMyJIaMu;

2) BBINOJHATE IPE0OPa30BaHMS BRIPOKCHUM, COACPIKAIIMX CTEIICHH C LISJIBIMH ITOKAa3aTeIsIMH 1 KBaJJpaTHbIC KOPHU;

3) BBIIOIHATH TOXKASCTBEHHBIE IIPe0Opa30BaHMs PALIMOHAIBHBIX BEIPaXCHHI Ha OCHOBE IPaBUJI ICHCTBUI Hax
MHOTOWICHAMH 1 alNreOpandecKuMHy ApoOsMu;

4) BBINONHATH Pa3I0KCHUE MHOTOWICHOB HA MHOKHTEIIH.

BbInyCKHUK NOTYYHUT BO3MOXKHOCTB!

5) Hay4HTHCS BHINONHATH MHOTOLIArOBBIE IPE0OPa30BaHMS PAallMOHATIBHBIX BEIPaXKEHUH, IPUMEHsS INPOKUil Habop
CIoco00B U IPHEMOB,;

6) TpPHMEHATH TOXKAECTBCHHbIC PEOOPA30BAHS TS PELICHHS 32184 U3 Pa3IMYHBIX Pa3IesioB Kypca (Harmpumep, st
HaxO0XJICHNs] HaNOOJIbLIIEr0/HAMMEHBIIIET0 3HAUECHHS BBIPAKEHHS).

YPABHEHUA

BrInycKkHUK Hay4nTCS:

1) peraTh OCHOBHBIC BH/IBI PAI[HOHAIBHBIX YPaBHEHHI C OHOMN MEPEMEHHOM, CHCTEMBI IByX YPaBHEHHH C IBYMsI
HNEPEMEHHBIMU;

2) TOHMMATbH YpaBHEHHE KaK BAXKHEHIIYI0 MATEMATHYESCKYIO MOJIEIb JJIS ONUCAHUs ¥ U3YYCHHUS Pa3HOOOpa3HBIX
peaNbHBIX CUTYaIM, pelaTh TEKCTOBBIC 3aJaull aIreOpanyecKiM METOI0M;

3) npumeHsTh rpaduyuecKue NpeaCTaBICHHS U HCCICOBAHNS YPaBHEHHH, UCCIICIOBAHMUS U PEIICHHUS CHCTEM
YPaBHEHHH C IBYMs EPEMEHHBIMH.

BrInycKHUK NOTY4YHUT BO3MOXKHOCTB!

4) oBnameTh CrCUATLHBIMU MPUEMaMH PEIIICHNS] YPABHEHHUI M CHCTEM YPaBHEHHIA; YBEPEHHO MPUMEHSTH armapar
YpaBHEHMH AJIS pelIeHus pa3Ho00pa3HbIX 3a7a4 U3 MaTeMaTHKH, CMEXHBIX IPEIMETOB, TIPAKTHKHY;

5) mpumeHsTh rpaduUecKue MPeICTABICHIS TS UCCIEIOBAHNS YPABHEHHH, CHCTEM yPaBHEHH, COMEPKAIIUX
OyKBEHHBIE KOA(DPUIIEHTHI.

HEPABEHCTBA

BrinyckHuk Hay4nTCs:

1) moHMMAaTh M IPUMEHSTH TSPMHHOJIOTHIO H CHMBOJIMKY, CBS3aHHBIC C OTHOLICHHEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

2) peath JUHEHHBIC HEPABEHCTBA C OJJHOW MEPEMEHHOM U MX CHCTEMBI; pelliaTh KBaJpaTHbIC HEPABEHCTBA C OMOPOH
Ha rpaduiecKue npeICTaBICHUs;

3) mpuUMeHsTh anmapar HepaBEHCTB IS PELICHHS 3334 U3 Pa3IMYHBIX Pa3/elioB Kypca.

BrInyCKHUK [IOJIy4UT BO3MOKHOCTh HAYUUThHCS:

4) pazHOOOpa3HBIM MPHEMAaM JJOKAa3aTeIbCTBa HEPABEHCTB; YBEPEHHO MPHMEHSTD amapaT HePaBEeHCTB ISl PEIICHUSI
pa3Ho0Opa3HBIX MaTEeMaTHYECKUX 33139 U 3324 U3 CMEXHBIX PEIMETOB, IIPaKTHKH,

5) mpumeHsITH rpaduUecKue MpeaCTaBISHHS TS UCCIeI0BAHNS HEPABEHCTB, CHCTEM HEPaBEHCTB, COMEPIKAIINX
OykBeHHBIE KO HUIHECHTHI.

OCHOBHBIE [TOHATHA. YNCJIOBBIE ®YHKIINU
BerlnmyckHUK Hay4YuTCS:
1) moHMMaTh U UCTIONB30BATh (HYHKIIMOHATBHBIC OHATHS U SI3bIK (TEPMHUHBI, CAMBOJINYECKHAE 0003HAYCHHS);
2) cTpOUTh rpaduKy AEeMEHTAPHBIX (HYHKLHIA; HCCIe0BATh CBONCTBA YUCIOBBIX (DYHKLMHA HA OCHOBE U3Y4CHHUS
TIOBE/ICHHS MX IPa(HUKOB;



3) moHmMMaTh HYHKIHIO KaK Ba)KHEHIIYI0 MATEMATHIECKYIO MOJCIb ISl OMIMCAHMS IPOIIECCOB U SBICHHUN
OKPYKaIOIIEro MUpa, MPUMEHATH (YHKIIMOHAIBHBIN SI3BIK JUIA OMUCAHMS U UCCIIEJOBAHMUS 3aBUCHMOCTEH MEXILY
(bU3MUECKUMH BENNMINHAMH.

BbImycKHUK MTOTyIHT BO3MOXHOCTh HAYIUTHCS!

4) TpPOBOANUTH HCCICIOBAHNSL, CBSI3AHHBIC C M3YUCHHEM CBOMCTB (QYHKIH, B TOM YHCIIE C HCIIOIb30BaHUEM
KOMIIBIOTEPA; Ha OCHOBE IpahrKOB M3YUCHHBIX (PYHKITHIA CTPOUTH OoIiee CIOXKHBIE TpaduKh (KyCOUHO-3aJaHHBIE, C
«BBIKOJIOTBIMI» TOYKAaMH U T. I.);

5) wucrnonb30BaTh QyHKIMOHANBHBIC PEICTABICHHUS U CBOICTBA (DYHKIIUIA [Tl pELICHHST MATEMAaTHYECKUX 3384 U3
pa3IYHBIX pa3zieNnoB Kypca.

YUCJIOBBIE ITOCJIEAOBATEJIBHOCTHU

BrInyckHUK HAay4YHUTCS:

1) moOHMMATh M HCIIOJb30BATH A3bIK MOCIICI0BATEIBHOCTEH (TEPMUHBI, CAMBOIHYECKHAEC 0003HAUCHHM);

2) mpUMEHSITH (OPMYJIBL, CBSI3aHHBIC C apH(PMETHICCKOM 1 TeOMETPUICSCKOM IPOTrPECCHid, U anmapar,
cOpMUPOBAHHBIA NIPH N3YUCHNUH APYTHX Pa3lIelioB Kypca, K PELICHHUIO 3aa4, B TOM YHCIIE ¢ KOHTEKCTOM H3
peanbHON JKU3HHU.

BbIImycKHUK MTOTyIHT BO3MOXHOCTh HAYIUTHCS!

3) pemraTh KOMOMHHPOBAHHBIC 331891 C IPUMCHCHHEM (POPMYJT II-TO WICHA U CYMMBI IEPBBIX IT “WICHOB
apu(METHIECKON M TEOMETPUIECKON MPOTPECCHil, MpUMEHSIS TIPH STOM ammapaT YpaBHEHUH U HEPABEHCTB; |

4) noHuMartp apuPpMETHIECKYI0 U TEOMETPUIECKYIO IIPOrPECCUH KaK (QYHKIIMU HATYPAJIbHOTO apryMEHTa; CBS3bIBATh
apu(pMETHYECKYIO ITPOTPECCHIO C IMHEHHBIM POCTOM, TEOMETPHUECKYIO — C HKCIIOHEHIIMAILHBIM POCTOM.

OIIMCATEJIbHASI CTATUCTUKA

BI)IHyCKHI/IK Hay4YUTCA UCIOJb30BATH HpOCTeﬁIlIHe CHOCO6LI MpCACTAaBJICHUA U aHaJIM3a CTATUCTUYCCKUX JaHHBIX.

BBIMyCKHUK MOTyYUT BO3MOXKHOCTh IPHOOPECTH NIepBOHAYAIBHBIN OIBIT OpraHU3aluy cOopa JaHHBIX IpU
MPOBEICHUH OIIPOCa OOIIECTBEHHOTO MHEHHS, OCYIIECTBIISATh X aHAJIN3, IPEJICTABIATh PE3YIIbTaThl OIIPOCa B BUIC
TaOMHIIBI, JUATPAMMBI.

CJIYYAVHBIE COBBITUS U BEPOSITHOCTh

BhIycKHUK HayIUTCSI HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTB CIIy4aifHOTO COOBITHSI.

BbIITycKHUK MOJTy9IHUT BO3MOKHOCTB IPHOOPECTH OMBIT MPOBEICHNUS CITyJaiHBIX SKCIIEPUMEHTOB, B TOM YHCIIE, C

MIOMOIIIBI0 KOMIIBIOTEPHOTO MOJICTMPOBAHHMS, HHTEPIIPETANH UX PE3yIbTaTOB.

KOMBMHATOPUKA
BBITyCKHUK Hay4YHTCS peliaTh KOMOMHATOPHBIE 33J]a4 Ha HAXOXKICHHE YUCiIa 00bEKTOB MM KOMOMHAIIHH.
BBITyCKHUK MTOYYUT BO3MOKHOCTDh HAYUYUTHCSI HEKOTOPHIMH CHELMALHBIM IPUEMaM PelIeH s KOMOHMHATOPHBIX
3ajad.
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[TpumepHbIie TporpaMMbl OCHOBHOTO ob1iero oopasoBanus. Marematuka. — M.: IIpocsemenwue, 2100. —
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2010.
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XKoxos B.U. Ypoxku anredpsr B 9 ki.: ku. J{ns yuurens / B.1.XKoxos, JI.b.Kpaiinera. — M.: [IpocBerienue,
2009.

3Basuy JI.U. Anrebpa: 7 kin.: qunaktudeckue marepuansl / JI.W.3BaBuy, JI.B.Ky3nenosa, C.b.CyBoposa. —
M.: IIpocseuienue, 2010

MaxkapseraeB FO.H. Anre6pa: 7-9 Ki1.: 31eMEHTHI CTATHCTUKU B TEOPHUU BEPOSTHOCTEH: yaeOHOe mocodue /
0.H.Makapriues, H.I'.Munntok. — M.: IIpocsewmenue, 2008.

MaxkapserueB FO.H. Anre6pa: 7xi. / FO.H.Maxkapsraes, H.I. Munmiok, K.M.Hemkos, C.5.CyBopoa. — M.:
IIpocsemenne, 2007-2011.

MakaperueB FO.H. Anre6pa: 8 k1. / FO.H.Makaperues, H.I'. Muniok, K.JM.Hemkos. — M.: [Ipocsemiexue,
2008-2011.

Makaperues FO.H. Anre6pa: 9xi / FO.H.Makapsrues, H.I.Munnarok, K.M.Heuikos u ap. — M.: [Ipoceenienue,
2008-2011.

MakapsriueB 10.H. Anredpa: 9ki.: aupakruueckue matepuaisl / FO.H.Maxkaperues, H.I. Munmiok,

H.I" KpaitneBa. — M.: [Ipocsemenue, 2010.

MaxkapsraeB FO.H. N3ydyenne anreopst B 7-9 ki1.: mocodue s yuanreneit / FO.H.Makapsraes, H.I'. Munzrox,
C.b.CyBoposa. — M.: IIpocsenienue, 2009.
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MaxkapserueB FO.H. Anre6pa: 7xi. / FO.H.Maxkapsraes, H.I. Munmiok, K.M.Hemkos, C.5.CyBopoBa. — M.:
IIpoceemenue, 2007-2011.

Makapsriues 10.H. Anrebpa: 8 ki1. / 10.H.Makapsrues, H.I'.Mungtok, K.1M.Hemkos. — M.: [Ipocsemienue,
2008-2011.

Makapsrues FO.H. Anre6pa: 9xit / F0.H.Makapsrues, H.I.Munatok, K.M.Hemkos u ap. — M.: [IpocBeenue,
2008-2011

3BaBwu JI.U. Anrebpa: 7 ki1.: munakrniaeckue marepuaisl / JI.1.3saBuy, JI.B.Ky3nenosa, C.5.CyBoposa. — M.:
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H.TI".Kpaiinesa. — M.: TIpocsemienne, 2010
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