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IHosicHUTEJABLHAA 3AIINCKA

Pabouas nmporpamma onupaercs Ha Y MK:

- Anrebpa: yueOHUK 11 9 kitacca obuieodpazoBaTenbHbIX yupexaenuit (FO.H.

MakapsrueB). — M.: IIpocsemenue, 2014.

- Jlupaktuueckue wmatepuansl mo anreope. 9 wmacce (JLU. 3BaBuu, H. B.
IpsikoHoBa). — M.: Dk3amen, 2014.

Ien

u:

OBJIaJIeHHEe CUCTEMOM MaTeMaTHYeCKUX 3HAaHUU M YMEHHUH, HEO0OXOIUMBIX
U1 TPUMEHEHUS B IIPAKTUYECKOM JEITEIBbHOCTH, H3YYEHUS CMEXHBIX
JUCIUIUIMH, MPOJIOJKEHUS 00pa30BaHus;

HHTE/UIeKTyaJIbHOe  pa3BuTHe, (OPMUPOBAHHE KAYECTB  JIMYHOCTH,
HEOOXOJMMBIX YEJIOBEKY /I TOJHOLEHHONM JKM3HM B COBPEMEHHOM
oO011ecTBe: SICHOCTh U TOYHOCTh MBICIIN, KPUTUYHOCTH MBIILJICHUS, HHTYHUITUS,
JIOTUYECKOE  MBILIJICHUE,  JJIEMEHTHl  AJTOPUTMUYECKONM  KYJIbTYpHI,
IPOCTPAHCTBEHHBIX  INPEACTABICHUH, CIOCOOHOCTh K  IPEOJOJCHUIO
TPYAHOCTEN;

(¢opmMupoBaHue mnpeAcTaABJeHHII 00 HAESIX M METOAaX MaTeMaTHKU Kak
YHUBEPCAJIBHOIO $3bIKA HAYKW M TEXHUKH, CPEICTBA MOJEIUPOBAHUS
SIBJICHUH U IIPOLIECCOB;

BOCIIMTAHUE KYyJIbTYpPbl JUYHOCTH, OTHOLIECHHUS K MATEMAaTUKE KAaK K YacTH
00I11eueI0BEYECKON KyJIbTYpbl, NMOHUMAaHUE 3HAYMMOCTH MAaTEMATUKU IJIs
Hay4YHO-TEXHUYECKOTr0 IIporpecca.

3agaun:
PasBurne:

e SICHOCTU M TOUHOCTH MBICIIA, KPUTUYHOCTH MBIILUICHHS, UHTYHUIIUH,
JIOTUYECKOTO MBIILICHHS], 3JIEMEHTOB aITOPUTMUYECKOUN KYJIbTYpHI,
IPOCTPAHCTBEHHBIX MPEACTABICHUM, CTIOCOOHOCTH K MTPEOI0JICHUIO
TPYJAHOCTEN;

Maremarnueckoun peuu;

CencopHotii cepsbl; IBUTATETLHON MOTOPHKY;

Baumanus; mamsTu;

e HaBbIKOB camM0 U B3aMONPOBEPKHU.

dopmMupoBaHue MPECTABICHUI 00 HIESIX U METOJIaX MaTeMAaTHKH KakK
YHUBEPCAJIBHOTO SI3bIKA HAYKU U TEXHUKHU, CPEJACTBA MOJACIUPOBAHUS SIBJICHUN U
MIPOLIECCOB.

BocnurTanmue:

e KynbTypbl IMYHOCTH, OTHOLWIECHHS K MAaTEMATHUKE KaK K YaCTH
00111€4eI0OBEYECKON KYJIbTYPhl, IOHUMaHUE 3HAYMMOCTH MaTEMAaTUKU
JUIs1 HAYYHO-TEXHUYECKOr0 Iporpecca;
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e BoOJIEBBIX KQYECTB;
e KoMMyHUKaOETHHOCTH;
e OTBETCTBECHHOCTH.

Jlannas pabouass mporpaMMa cocCTaBlieHa IS H3Y4YeHHUs aiureOpbl 1o
y4eOHUKY MakapeiueBa FO. H. u np. «Anrebpa: yueOHuk s 9 kiacca
oOmeoOpa3zoBarenbHbIX yupexaeHuii», 2014. B nporpammy BKJIIOYEHBI BCe
pexkomMeHayeMmble TeMbl 11 9 kimacca. PabGouas mporpamma paccuntana Ha 102
yaca: 3 yaca B Helelo B TeueHue rojga miaHUpyeTcsl MPOBECTH 8 KOHTPOJIbHBIX
pabor. B Hauane roga 5 4acoB OTBEJEHO Ha MOBTOPEHHE MaTepuaia aareOpnl 8
KJIacca M BXOJSILEr0 KOHTPOJIBHOTO cpe3a. Hackl B3SITH U3 UTOTOBOTO OBTOPEHUS
B KOHIIE rojla, TAKMM 00pa3oMm, Ha Hero oTBesieH He 21, a 16 yacos.

[Ipu opranuzanuu yueOHoOro npouecca oyaer odecreyeHa
MOCJIEIOBATENIbHOCTD U3YUYEHUs! yUeOHOro MaTepHasia: HOBbIE 3HAHUS OMTUPAIOTCS
Ha HEeJaBHO MPOMIEHHBIN MaTepHall; 00eCcIeueHo 03TAHOE PACKPBITUE TEM C
MOCJIEAYIOLIEN UX peannu3anuen.

OcHognble munvt yueOHbIX 3AHAMUIL
® YpPOK U3y4YEHHUS HOBOTO yueOHOr0o MaTepuaa;
® YPOK 3aKpeIvICHUs U NPUMEHEHUS 3HAHUH;
® ypoK 0000MIAIONIEr0 MOBTOPEHHUS U CUCTEMATU3AIIMH 3HAHUH;
® YPOK KOHTPOJIA 3HAHUM U YMEHHUI.
OCHOBHBIM THUIIOM YpOKa SBJISIETCSI KOMOMHUPOBAHHBIN.
Dopmbl Op2anu3zayuu y4edHo20 npoyecca:
UHAUBUAYaTbHbIE, TPYINOBLIE, HHANBUAYAJIbHO-TPYIOBbIE, (PPOHTATIBHEIE.
Ha ypoxkax ucnonb3yroTcs Takue (opMbl 3aHITHI Kak:
® [IPaKTUYECKUE 3aHSATHS;
® KOHCYJIbTAIIHS;
® JICKIIHA.

Dopmbl KOHmMPOA: TEKYIUNA U UTOTOBBIN. [IpoBonuTcs B hopme
KOHTPOJIBHBIX Pa0O0T, paCCUNTAHHBIX Ha 45 MUHYT, a uToroas Ha 90 MUHYT,
TECTOB U CAMOCTOSTEIIbHBIX paboT Ha 15 — 20 MuHyT ¢ quddepeHnpoBaHHBIM
OLICHUBAHUEM .

Texyuuii KOHTPOJIb TPOBOAUTCS C LEIBIO MPOBEPKU YCBOSHUS U3y4aeMOro U
IPOBEPSIEMOT0 MPOTPAMMHOI0 MaTepuana; COAepKaHUE OMNPEIEIIAIOTCS
YUHTEIIEM C YYETOM CTEIIEHH CIIOKHOCTU U3y4aeMOro MaTepuania, a Takxke
ocoOeHHOCTeH 0Oyuaronuxcsi kinacca. MIToroBble KOHTPOJIbHBIE paOOThHI
IPOBOJASTCS:

- TIOCJIe U3y4YeHUsI HanboJiee 3HAYMMBIX TEM MPOTPAMMEI,
- B KOHIIE Y4eOHOH YEeTBEPTH,
- B KOHII€ TTOJTYTOJTHA.



TPEBOBAHUSA K YPOBHIO
HHOAI'OTOBKH BBIITYCKHHUKOB

3HATH/TIOHUMATh

CyIIECTBO  MOHSATHUA  MATEMaTUYECKOTO  JI0KA3aTeIbCTBAa;  MPUMEPHI
JIOKa3aTEIbCTB;

CYIIIECTBO MOHATHUS aITOPUTMA; IPUMEPHI ATOPUTMOB;

KaK UCIOJIB3YIOTCS MaTreMaTHdyeckue (OopMyJsibl, YPaBHEHUSI U HEPABEHCTBA,
OpUMEPBl UX MPUMEHEHUS JJIsl PEIICHUS MATEMAaTUYECKUX U MPAKTHUECKUX
3ajad;

KaK MaTeMaTHYECKH ONpe/eNICHHbIC (YHKIIMU MOTYT OMHCHIBATH PEaJIbHBIC
3aBUCUMOCTHU; TPUBOJIUTH TPUMEPHI TAKOTO OMMUCAHMUS;

KaK TMOTPEOHOCTHM TMPAKTUKU TPUBEIM MAaTEeMaTHYECKYIH0 HayKy K
HEOOXOAUMOCTH PACIIUPEHUS MTOHATUS YUCIIA;

BEPOATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKpPYKAIOIIETO MHUPA;
MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEMN U BBHIBOJIOB;

CMBICIT  WJeanu3allid, TMO3BOJISIIONIEH  pelarh  3aJayud  peajbHOM
NEUCTBUTEIIPHOCTH  MaTeMaTUYECKUMH  METOJaMHu, TpPHUMEPhl  OIMHOOK,
BO3HUKAIOIIUX MPU UCaATN3alINY;

yMeTb

COCTaBIIATh OYKBEHHBbIE BBIpAKEHUS M (DOPMYIBI IO YCIOBHSIM 3ajady;
OCYIIECTBJISITh B BBIpaXEHUSAX M (OpMyJax YHUCIOBBIE TMOJICTAHOBKU U
BBIIIOJIHSITh COOTBETCTBYIOIIME BBIYHUCICHUS, OCYUIECTBIATH IOJCTAHOBKY
OJIHOTO BBIP@KEHHUS B JIPyroe; BbIpakaTb U3 (POpMyN OAHY MEPEMEHHYIO
4yepe3 OCTaIbHBIE;

BBINIOJIHSITh OCHOBHBIE JIEMCTBUSL CO CTENEHSMH C LEJIbIMU NOKA3aTEJSIMU, C
MHOTOWIEHAMHU M C anreOpandecKuMH APOOSIMU; BBIMOTHATH Pa3IOKECHHE
MHOTOWJICHOB Ha MHOKUTEJH; BBIIOIHATH TOXKIECTBEHHBIC MPeoOpa3oBaHUs
pallMOHAJIBbHBIX BBIPAXKECHUMH;

NPUMEHSITh  CBOMCTBA  apU(PMETHUYECKUX  KBAJAPATHBIX  KOpHEH IS
BBIYMCIICHUS 3HAUYEHWH W MPeoOpa3oBaHUM  YHCIOBBIX  BBIPAKCHHM,
coAepKalMX KBaJpaTHbIC KOPHU;

peliarh JUMHEWHBbIE, KBAJpPaTHbIE YPABHEHUS W pPALMOHAJIbHBIC YpAaBHCHUS,
CBOJAIIMECS K HUM, CHUCTEMBbI JBYX JIMHEHUHBIX YPABHEHUW W HECIIOKHBIC
HEJIUHEWHBIC CUCTEMBI;

pelarh JIMHEWHBIE U KBAaJpaTHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M UX
CUCTEMBI;

pemiaTh TEKCTOBBIC 3aJadydl aireOpamdecKuM METOJIOM, WHTEPIPETUPOBATH
NOJIyYEHHBIH  pe3ylbTaT, NPOBOJUTH OTOOp pEILICHHM, UCXoas U3
bopMyIHpOBKH 3a4a4H;

M300pakaTh YKMCIIa TOYKAMHU Ha KOOPAUHATHOMN MPSAMON;

ONpeAEsATh KOOPJAMHATHI TOYKH IUIOCKOCTH, CTPOUTH TOYKU C 3aJaHHBIMH
KOOpANHATaMU; U300pakaTh MHOXKECTBO PEIICHUIN JIMHEHHOTO HEPABEHCTBA;



pacno3HaBaTh apUPMETUUYECKUE M TE€OMETPUYECKUE MPOTrPECCUU; pelaTh
3alayd ¢ NpUMEHEHHEM (OpMyJbl OOLIEro 4jieHa M CYMMbl HECKOJIBKUX
MEPBBIX WICHOB;

HaXOJUTh 3HaYeHUs (PYHKIMH, 3aAaHHON (popmyIoil, Tabaunen, rpad)ukoM 1o
€€ apryMeHTy; HaxOJUTh 3HAYeHHE apryMeHTa IO 3HA4YeHHUIO (YHKUUH,
3a1aHHOM rpaduKOM WU TaOIHIIeH;

OnpeneNsaTh CBOMCTBA (DYHKUHMH IO €€ Ipaduky; NMPpUMEHATHh Ipaduueckue
Ipe/ICTaBIIEHUs MIPU PELICHUN YPAaBHEHH, CUCTEM, HEPABEHCTB;

OMKCHIBATh CBOWCTBA U3YyUYEHHBIX (DYHKIINI, CTPOUTH UX IpaduKy;
HCIOJIb30BATh MNPUOOPETEeHHbIe 3HAHMS M YMEHHS B MNPAKTHYeCKOi
AeITeJIbHOCTH U MOBCEAHEBHOM KM3HU IS

BBIMIOJTHEHUSI pacyeToB Mo (opmyiam, cocTaBieHUs (OpPMYIl, BhIpaXKaIOUIUX
3aBUCUMOCTH MEXJY pEaJbHbIMU BEJIMYMHAMM, HAXOXKIEHUS HYKHOU
(opMyIIBI B CIIPAaBOYHBIX MaTepUasax;

MOJICTMPOBAHMS MPAKTHUECKUX CUTYallMd M HCCIEOBAaHUU TOCTPOCHHBIX
MojieNiel ¢ UCTIOJIb30BAHKMEM ammapara aiareopsl;

O CAHMUS 3aBUCUMOCTEN MEXIY buznuecKUMu BEJIMYUHAMHU
COOTBETCTBYIOIIMMU  (opMyJaMHU  TpPH  HCCICAOBAHMM  HECJIOKHBIX
NPAKTUYECKUX CUTYALIU;

UHTEpIpEeTauy TpaUKOB peabHBIX 3aBUCUMOCTEN MEXKI1y BETUUMHAMMHU.

SJIEMEHTHBI JIOTUKHU, KOMBUHATOPUKHU, CTATUCTUKHU U
TEOPUU BEPOSITHOCTEM

YMmern
MPOBOJAUTH HECIOKHBIE JOKA3aTENbCTBA, MOJYy4YaTh MPOCTEUIINE CIEICTBUS
13 U3BECTHBIX WJIA PAHEE MOJTYUYEHHBIX YTBEPKICHUHN, OIIEHUBATh
JIOTUYECKYIO MTPABWIILHOCTh PACCYKACHUM, UCIIOIB30BaTh MPUMEPHI IJIs
WUTIOCTPAIIUY U KOHTPIPUMEPHI 111 OIIPOBEPIKEHUS YTBEPIKICHUIA;
peraTs KOMOMHATOPHBIE 33191 IyTEM CHCTEMaTHYECKOro nepedopa
BO3MOHBIX BAPUAHTOB U C UCIIOJIH30BAHUEM MPABUIIA YMHOKECHUS,
HAXOJIUTh YaCTOTY COOBITHS, HCTIOJIb3Ysl COOCTBEHHBIE HAOIIOICHUS U
TOTOBBIE CTATUCTHYSCKHUE JaHHBIC,
HaXOJUTh BEPOSATHOCTHU CITyYalHBIX COOBITHUHN B MIPOCTEUIITNX CITydasX;

HCNOJIb30BAaTh NPHOOPETEHHbIE 3HAHUS W YMEHHS B NPAKTHYECKOH

JesITeJIbHOCTH M MIOBCEHEBHOM KNU3HU J1JIA.

BBICTPaUBaHMs apryMEHTALIMU TP J0KA3aTelIbCTBE U B IUAJIOTE;
pacno3HaBaHUsl JIOTHYECKA HEKOPPEKTHBIX PACCYKACHUM;

3aIlMCH MaTeMaTUYECKUX YTBEPKICHUH, I0KA3aTEIbCTB;

pelieHns y4eOHbIX U MPAKTUYECKHUX 3aj1ay, TPeOYIOUUX CUCTEMaTHYECKOTO
nepebopa BapUaHTOB;

CpaBHEHHMsI IIAHCOB HACTYIUIEHUS CIIy4aWHBIX COOBITUH, ISl OIIEHKH
BEPOSITHOCTU  CIy4allHOTO  COOBITHSI B  MPAaKTHUYECKUX  CUTyalHUsX,
COIIOCTABJICHUS MOJEJEN C PEAIbBHON CUTyallUuEN;
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® JIOHMMAaHUs CTAaTUCTHYCCKUX YTBep)KHGHHﬁ.

Coaepxanue nporpaMMsbl y4e0HOro Kypca
1. IloBTopenue Kypca 8 kiaacca (5 4)

2. KsaaparnuHasa pyHkuus (22 4)

Oyukius. CpoiictBa pynkumil. KBanpaTHeiii TpexuneH. Pasznoskenue KBaapaTHOro
TpexuieHa Ha MHOXuTenu. OyHkiMs y = ax? + bx + ¢, ee cBolicTBa U rpaduK.
CrenenHas QyHKIUS.

OcHo6HasA yenb— PaclIUPUTh CBEJEHUS O CBOMCTBAX (DYHKIMI, O3HAKOMUTH
y4YalIuXcsi CO CBOMCTBAMHU U Ipa@UKOM KBaJpaTUYHOU QyHKIUU.

B Havane Tembl cucTeMaTU3UpYIOTCS cBeneHus O GyHKuusax. IloBTopsiroTcs
OCHOBHBIE MOHATHUS: PYHKIHUS, apIYMEHT, 00J1acTh onpeaeneHus GyHKuuu, rpaduxk.
JlatoTcsi TOHATHA O BO3pacTaHMM M yObIBAaHMM  (DYHKIIMH, MPOMEXKYTKax
3HAKOMOCTOSHCTBAa. Tem cambiM co3fgaeTcss 0Oas3a JUisl  yCBOEHHSI CBOMCTB
KBaJIpaTUYHOM W CTENEHHOW (YHKUMN, a Takxke s JajbHEHIIero yriyOieHHs
(GYHKIMOHAIBHBIX MPECTABICHUHN IPU U3YUEHUH Kypca anreOpbl M Havyall aHaJIu3a.
[loAroTOBUTENBbHBIM IIATOM K H3YYEHUIO CBOMCTB KBaJpaTUUYHOW (YHKIIHUH
ABJIAETCS TAKXKE€ PACCMOTPEHHUE BOIPOCA O KBAJIPATHOM TPEXUJIEHE U €ro KOPHSX,
BBIICICHUM KBaJpaTa [JBYWIEHa M3 KBAJAPATHOTO TPEXWICHA, Pa3JI0KECHUH
KBaJIpaTHOTO TPEX4JieHA HA MHOKHUTEIIH.

M3yueHne KBaApaTHYHOM ()YHKIMU HAYMHAETCSA C PACCMOTPEHHs QYHKIMU y = ax?,
€e CBOWCTB M OcOOeHHOCTeHl rpaduka, a TakKe JAPYTHUX YaCTHBIX BHJIOB
KBAaIPaTHYHON QyHKIMH — QYHKIMH y = ax® + b,

¥y = a (X - m)?. DTU CBeIECHMs UCIONB3YIOTCS PH U3y4EHUH CBOMCTB KBaApPaTHUHOM
dbyHKIMM 00111eTO BUAA. BaxkHO, 4TOOBI yuamuecs MOHUIA, YTO Tpaduk GyHKIHH y
= ax? + bx + ¢ Moxker ObITH HONy4YeH U3 rpaduka QYHKIHA y = ax’ ¢ TOMOLIBIO
IBYX MapajulebHbIX TIEPEHOCOB. IIpreMbl mocTpoenus rpaduka GyHKIUK y = ax? +
bx + ¢ oTpabarhiBatOTCsA Ha KOHKPETHBIX mpumepax. [Ipu 3ToM 0coboe BHUMaHHE
clenyeT yAeNUTh (POPMUPOBAHMIO y YUAIUXCS YMEHHS YKa3bIBaTh KOOPIUHATHI
BEPIIMHBI TapadoJIbl, €€ 0Ch CHUMMETPHUH, HAIIPaBJICHUE BETBEW MapaboIIbl.

[Ipu n3yyeHUU 3TOM TEMBbI JAIBHEUIIEE PA3BUTUE MOJIYy4Ya€T YMEHUE HAXOJUTh 1O
rpaduKy mpoMeKyTKU BO3pacTaHUs U yObIBaHUS (DYHKIIUH, a TAKKE MPOMEXKYTKH, B
KOTOPBIX (DYHKITHSI COXpaHsSET 3HaK.

VYyamuecs 3HAKOMSATCS CO CBOMCTBAMHU CTENEHHOW (QYHKIUU y = X" MPU YETHOM U
HEUYETHOM HaTypaJlbHOM IOKa3atene n. BBOOUTCS MOHSATHE KOPHS n-0U CTEINEHHU.
Vuariuecs: TODKHBI MOHUMATh CMBICT 3ammceil Buma V-27, V81. OHH monydaroT
MPEACTABICHUE O HAXOXKJIECHUM 3HAYCHHN KOpPHA C IOMOIIBIO KaJbKYJsATOpA,
IIPUYEM BBIPAOOTKA COOTBETCTBYIOLIMX YMEHUI HE TpeOyeTCs.

3.YpaBHeHMS U HEPABEHCTBA ¢ OHOM nmepemMeHHoi. (14 4)

OcHosHas yenb — CUCTEMATU3UPOBATh U 000OIIUTH CBEICHHS O PEUICHUU 1IENbIX U
JIPOOHBIX PAIMOHATLHBIX YPABHEHHUI C OTHOW MEPEMEHHOH, C(HOPMUPOBATH YMECHHE
pemars HepaBeHcTBa BUaa ax’ + bx + ¢ > O uma ax? + bx + ¢ < O, rue a # 0.



B oroii Teme 3aBepuiacTCsd H3y4YCHUE PALMOHAIBHBIX YpPaBHEHHUU C OIHOU
nepeMeHHo. B CBs3u ¢ 3THUM IPOBOJIUTCS HEKOTOpOe 0000IIeHHUe U yriyOiieHHne
cBeZIeHUH 00 ypaBHEHUsIX. BBOJSATCS MOHATHUSA LIEJIOI0 PAalMOHAIIBHOIO YPAaBHEHUS U
€ro CTENEHH. Y4Yalluecs 3HAKOMSATCA C PEIICHWEM YPABHEHHUUM TPEThEU CTENEHU U
YETBEPTOM CTENEHU C NMOMOIUBI PA3JIO0KEHUS HA MHOMKWTEIW W BBEACHUS BCIIO-
MOraTejlbHOM IEepeMEeHHOW. Merox pelleHuss YpaBHEHUM IIyTEM BBEICHUA
BCIIOMOTaTEIbHBIX MEPEMEHHBIX OyAeT IIHUPOKO HCIOJIb30BATHCS B AaJIbHEHIIEM
IIPU pELICHUU TPUTOHOMETPUUYECKHUX, JIOTAPU(DMHUUECKUX JIPYTUX BUJIOB YPABHEHUH.
Pacmupsitorcst  cBeieHMsI O PELIEHWH JPOOHBIX PAlUMOHABHBIX YpPAaBHEHMH.
VYyamnmecs 3HaKOMSATCS ¢ HEKOTOPBIMHM CHEIHAIBHBIMA NPUEMAMH PELICHUS] TAKUX
YPaBHEHUM.

dopMHUpOBaHUE YMEHMI PEIIaTh HEPABEHCTBA Bujaa ax’ + bx + ¢ > 0 wm ax? + bx
+ ¢ < 0, tne a # 0, ocyuecTBiseTcss C ONOpPOl Ha BBeldeHUs O Tpaduke
KBaJ[paTUYHOW (QYHKUMHU (HampaBieHUE BETBEH Mapadoiibl, €€ pacloJOKEHHUE
OTHOCHUTEIIBHO ocHu Ox).

VYyamnuecs 3HaKOMSATCA C METOJOM HHTEPBAJIOB, C MOMOLIBIO KOTOPOTO PEIIAIOTCS
HECJIOKHBIEC PAllMOHAJIbHBIE HEPABEHCTBA.

4.YpaBHeHHSI M HEPABEHCTBA ¢ ABYMS nepeMeHHbIMU (17 1)

OcHosHas yenwv: BHIpabOTATh YMEHUE PelllaTh MPOCTEHUIIINE CUCTEMBI, COEPKAIIUE

ypaBHEHUE BTOPOU CTEMEHU C JBYMsSI IEPEMEHHOE M TEKCTOBBIE 3aJ]a4H C MOMOIIIbIO

COCTaBJICHUS TAKUX CHUCTEM.

B nanHoil TeMe 3aBepiuaeTcs U3y4YeHUEe CUCTEM YPaBHEHHH C IBYMsI IEPEMEHHBIMH.
OcCHOBHOE BHUMAaHUE YIEISAETCA CUCTEMaM, B KOTOPBIX OJJHO U3 YPaBHEHHI MEpPBOM
CTeNeHH, a JIpyroe BTOpo. M3BeCTHBIN ydamuMces crnoco0 MOJICTAHOBKH HAaXOIUT
3/1eCh JaJIbHEiIIee NTPUMEHEHHE U MO3BOJSET CBOJIUTH PEIICHHE TAKUX CUCTEM K
PELIEHUIO KBAIPaTHOTO YPABHEHUSI.

O3HakoOMJIEHHE YyYaluxcsi C NOpUMEPAMH CUCTEM YpPaBHEHUMH C  JByMs
NEepeMEHHBIMU, B KOTOPBIX 00a ypaBHEHUS BTOPOM CTENEHHU, JOJKHO
OCYLIECTBIIATHCS C TOCTATOYHOM OCTOPOKHOCTBIO M OTPAHUUUBATHCA POCTEUILIUMU
IpUMEPaMHU.

[IpuBnedyeHre W3BECTHBIX ydYalUMCA T'paQUKOB TO3BOJISIET MPUBECTH MPUMEPHI
rpadgudeckoro pemeHus cucteM ypaBHeHmid. C  mOMOIIBI0  TrpadUUECcCKUX
MPEICTABICHUM MOXHO HAIVISIHO T[IOKa3aTh Yy4YalluMCs, YTO CHCTEMBI JBYX
YpPaBHEHUU C JBYMs IEPEMEHHBIMU BTOPOW CTEIEHU MOTYT UMETh OJHO, J1Ba, TPH,
YEThIPE PELICHUS WU HE UMETh PEIICHUM.

Pa3paGoTanHplii MaTeMaTHUECKUI ammapaT TMO3BOJISIET CYIIECTBEHHO PACIIUPHUTH
KJIACC COJEPKATEIbHBIX TEKCTOBBIX 3a/a4, pPEIIaeMbIX C IIOMOLIBK) CHUCTEM
YPaBHEHHM.

N3ydyenne TteMbl 3aBepIIacTCs BBEACHUEM IMOHIATUM HEPABEHCTBA C JABYMS
MEPEMEHHBIMU KM CHCTEMbl HEPABEHCTB C JIByMs MepeMeHHbIMU. CBeneHus o
rpadukax ypaBHEHHH C NByMs TEPEMEHHBIMH HMCIOJB3YIOTCS MPU WILTIOCTPAIUU
MHOJKECTB PEIICHUN HEKOTOPBIX MPOCTENIINX HEPABEHCTB C IByMsI IEPEMEHHBIMU U
HX CHUCTEM.



5. Ilporpeccuu (15 v)

Apudmertnueckas u reomeTpudeckas nporpeccurd. @OpMynbl I-TO YiI€HA U CYMMBI
NEPBBIX 7 WIEHOB TMporpeccud. beckoHeuHo yObIBaromasi reoMeTpuuecKas
mporpeccusi.

OcHogéHnasi yenb — JnaTh TMOHATUA 00 apudMeTHuecKol U TeOMETPUUYECKOU
MPOTPECCUIX KaK YUCIOBBIX IMOCIEI0BATEILHOCTAX 0COO0T0 BUIA.

[Ipy wW3y4eHWM TEeMBl BBOAMTCS TMOHITHE TIOCIEI0BATEILHOCTH, Pa3bICHICTCS
CMBIC TEpMHHA «N-i YJIEH MOCIe0BATeILHOCTHY, BBIPA0ATHIBACTCS YMEHUE
MCTIONb30BaTh MHACKCHOE O0O3HAaueHWEe. DTU CBENEHHUS HOCSIT BCIIOMOTATENbHBIN
XapakTep M HUCIHONB3YIOTCS ISl U3ydeHUs apupMETHUYEeCKOH W TeOMETPHUECKOM
IIPOTPECCUM.

Pabora ¢ popmymnamu N-To WieHa U CyMMBI TIEPBBIX 7 YWICHOB MPOTPECCUil, TOMUMO
CBOETO OCHOBHOTO HAa3HAY€HHs, TO3BOJISIET HEOAHOKPATHO BO3BpAIIAThCs K
BBIUUCIICHUSAM, TOXXIECTBEHHBIM TpPe0oOpa3oBaHUsIM, pEIICHUIO ypaBHEHUH,
HEPaBEHCTB, CUCTEM.

PaccmaTtpuBaroTcs ~ XapakTepHCTHYECKHE  CBOMCTBA  apu(METHYECKOH U
rE€OMETPUYECKOM TMPOTPECCHd, YTO TO3BOJIIET PACIIMPHUTH KPYT MpeaiaraeMbIX
3ajay.

6.2s1eMeHTHI KOMOMHATOPUKH U TeOpuHu BepossiTHOCcTel (13 1)

KombunaTopHoe npaBuiio ymHOkeHUs. [lepecTaHOBKH, pa3MelieH s, COUCTaHMS.
OTHOCHUTENBHAS YaCTOTa U BEPOSTHOCTD CIIYIaifHOTO COOBITHS.

OcnosHass yenb — O3HAKOMHUTH Y4YalIUXCS C TIOHATUAMHU TEPECTAHOBKH,
pa3MeInieHus, COYeTaHUs W COOTBETCTBYIOIIMMHU (opMyJIaMu [JIs TOACYEeTa HX
YUCia; BBECTH IMOHSTHUS OTHOCUTEJIBLHOM YacTOThI M BEPOSITHOCTU CIy4ailHOTO
COOBITHS.

N3ydeHne TeMbl HAUMHACTCS C PEIICHUS 3a71a4, B KOTOPBIX TPEOYEeTCsS COCTaBUTh TE
WM HHBIE KOMOMHAIIMM DJJIEMEHTOB M IIOJCYUTATh HMX 4YHCI0. PasbiacHseTcs
KOMOHWHATOPHOE TPaBUIIO YMHOKEHHUS, KOTOPOE HCIIOIB3YeTCsS B JIallbHEHUIIIEM TIPHU
BbIBOZIC (hOPMYII JIJIs TIOZICUETA YKCIIA MIEPECTAHOBOK, Pa3MEIICHUN U COUCTaHU.
[Ipu n3ydeHnn TaHHOTO MaTepuaia HEOOXOAMMO OOpaTUTh BHUMAHHUE yJaIuXcs Ha
pasuure TMOHATUH «pa3MelIeHrue» M «CodeTaHue», chOpMHUpPOBATh Y HUX yMEHHUE
OTIpeNIeIIATh, O KAKOM BHJI€ KOMOWHAIIMKA HACT peUb B 3aja4e.

B nanHOl Teme yuwaimMecss 3HAKOMATCS C HaydajJbHBIMM CBEACHUSIMH W3 TEOPUH
BEpOSTHOCTEH. BBOMIATCA TOHATHUA «CIydyaiHOE COOBITHE», «OTHOCHTEIIbHAs
JacToTa, «BEPOSITHOCTD CIIy4aiiHOTO COOBITHSY. PaccmarpuBaroTcs
CTaTUCTUYECKUH M KIACCUYECKUM TOAXOJbl K OIPEICIICHUI0O BEPOATHOCTHU
CIy4yaHOTO CcOOBITHS. BakHo oO0paTUTh BHHMaHHWE Yy4YaIIMXCS HAa TO, 4YTO
KJIACCUYECKOE OIpEJIeICHNE BEPOSITHOCTH MOXKHO NPUMEHSTh TOJBKO K TaKUM
MOJICJIIM ~ pEAIbHBIX  COOBITMH, B  KOTOPBIX BCE  HCXOJbl  SIBJISIOTCS
PaBHOBO3MOYKHBIMH.

7. IloBTopenue (21 4)






Ka.ﬂeﬂnapﬂo - TEMAaTUY1€CKO€ IVIAHUPOBaAHUEC

Ne
ypokKa

Conepxanue marepuajia

Ne myHKTa,
naparpadga

Tun
yueOHoro
3aHATHSA

Il1anoBbie
CPOKH
npoBeae-Hus

dakTH4ec-KHe
CPOKH
npoBe/ie-Hus

Koppexuus
IJIAHOB

IHoaroroBka
k TUA

IToBTOpeHUe Kypca 8
KJjlacca

MHoro4jIeHbI

Jluneitnas GyHKUMS

Penienne cucteM ypaBHEHHIM

W N e

PopmyIibl COKpPALIEHHOTO
YMHOKECHUS

BXO0J.KOHTPOJIBHBIN Cpe3

I'nasa |. KBagpatuunas
Gynknus (22 4)

DYyHKIMH U UX CBOMCTBA

Oynknus. O6acTh
onpeneseHust 1 00J1acTh
3HA4YCHUH.

§1, m. 1

NHM

5.1.1

Haxoxnenne obiactu
ompenesieHust U 00J1acTu
3HAYCHUH () YHKITUH.
Bxoasmmit KOHTPOJIb

3H3

5.1.2

CaoricTBa (PyHKITHIA.

NMHM

5.1.2

CaoticTBa (PYHKITHIA.

B
)

§1,

3H3

5.1.2

10.

CaotictBa Qynkimii. Tecm

§1, m. 2

KY

5.1.2

KBaapaTHblil TPEXUJIEH H
€ro KOpHH.

11.

KBanpartsblii TpEXUIIEH U €10
KOpPHH

NMHM

2.3.4

12.

Brigenenue kBaapara

KY

2.3.4

10




JIBYYJICHA U3 KBAaJIPaTHOTO
TPEXUIICHA.

13.

Paznoxenne kBagpaTHOIO
TpEXWICHA HA MHOXUTEIIN.

§2, m. 4

NHM

234

14.

PaznoxeHnne kBagpaTHOIO
TpEXUWICHA HA MHOXUTEIIN.

§2, m. 4

3H3

234

15.

PaznoxeHnne kBagpaTHOIO
TPEXUJIEHA HA MHOKUTEJIH.

16.

Konumponvnaa paooma Ne 1
«DyuKyuu u ux ceoiicmaa.
Keaopammnuwiii mpéxunen u

€20 KOpHU).

K3

KBagpaTnyHas pyHKkuus u
eé rpaduk.

17.

DyHKIHMA y=ax?, eé cBOICTBA
u rpaduk.

§3, m. 5

NHM

5.1.7

18.

[octpoenue rpaduka
QyHkIMHM y=ax?

3H3

5.1.7

19.

I'paduku QyHKImil y=ax?+n
u y=a(x-m)?

§3, m. 6

NHM

5.1.7

20.

[TocTpoenue rpadukon
GyHKumit y=ax?+n,
y=a(x-m)? u y= a(x-m)%+n.

§3, 1. 6

3H3

5.1.7

21.

[TocTpoenue rpaduxon
GyHKumit y=ax?+n,
y=a(x-m)?

1 y= a(x-m)+n.

§3, m. 6

3H3

5.1.7

22.

[TocTpoenue rpaduka
KBaIpAaTUIHON (DYHKITHH.

§3, m. 7

NMHM

5.1.7

23.

[TocTpoenue rpaduka
KBaJpaTUYHON (PyHKIINHU

3H3

5.1.7

11




CrenenHnasi QyHKIUSA.
Kopensb N-il cTeneHu.

24,

OyHKIMA y=X"

§4,

NHM

5.1.1

25.

Onpenenenue KOpHs N-oi
CTEIIEHU U €r0 CBOWCTBA.

§4,

NHM

22.1

26.

Onpenenenue KOpHs N-oi
CTCIECHU U €TI0 CBOMCTBA

§4,

3H3

221

217.

Onpenenenue KOpHs N-oi
CTENIeHU M €ro CBOMCTBA

§4,

22.1

28.

Koumponvnaa paboma Ne 2
no meme «Keaopamuunasn
¢pynkyus. Cmenennasn
¢ynkyun. Kopenw N-it cm. ».

K3

I'nasa |l. YpaBHenus n
HEPaBEHCTBA C OHOU
nepemMeHHoi» (14 4).

YpaBHeHus ¢ OTHOM
nepeMeHHOoM

29.

Llenoe ypaBHEeHHE U €T0
KOPHH.

§5,

m. 10

NHM

3.1.1

30.

Pemenue ypaBHeHui
criocoOOM pasIoKeHUs Ha
MHOXKHTEIH.

§5,

m 11

KY

3.15

31.

Pemenue ypaBHeHuii
crtocoOOM pa3IoKEHUS Ha
MHOXUTEIN

3.15

32.

Pemenue ypaBHeHuii
criocoOOM 3aMEeHbI
MIEPEMEHHOU

§5,

o 11

KY

3.15

33.

YpaBHEHHUS], TPUBOIUMBIE K
KBaJI[PATHBIM YPABHCHUSIM.

§5,

o 12

NMHM

3.1.3

12




34.

bukBanpatHble ypaBHEHUS.

§5,

.12

3H3

3.1.3
3.1.4

35.

HpoOHble panmoHabHbIE
ypaBHEHHUSI.

§5,

.13

KY

3.1.4

36.

JIpoOHbIe parmoHaIbHbIC
yYpaBHCHHSI.

§5,

.13

YKII3

3.1.4

HepaseHncrsa ¢ oqHoit
nepeMeHHou

37.

Pemenue HepaBeHCTB BTOPOM
CTEIEHU, UCTIONB3YS rpaduK
KBaJPATUYHOU (PYHKIIHUH.

$6,

.14

NHM

5.1.11

38.

Pemenue HepaBeHCTB BTOPOI
CTETEHHU, UCTIONB3YS rpaduK
KBaJAPATUIHOU (PYHKIIHH.

$6,

.14

3H3

5.1.7

39.

Pemenue HCPABCHCTB
MCTOJOM HHTCPBAJIOB.

$6,

.15

NHM

3.2.1

40.

Pemenue HCPABCHCTB
MCTOOOM HHTCPBAJIOB

3H3

3.2.1

41.

Pemenue HCPABCHCTB
MCTOAOM HMHTCPBAJIOB.

KY

3.2.1

42.

Konmponvnaa paboma Ne 3
no meme «Ypasuenus u
HepaseHcmea ¢ 00HOIL
nepemeHHou»

K3

I'nasa 3. YpaBHeHus n
HEPaBEHCTBA C IByMA
nepeMeHHbIMHU (17 4)

YpaBHeHus ¢ IByMs
NepeMEeHHbIMHU U X
CHCTEMBI.

43.

YpaBHeHHE ¢ IByMs

§7, m. 17

NHM

3.16

13




NEPEMEHHBIMU U €r0 rpaduk.

44,

Pemenue cucreM ypaBHEHUM
rpauuecKuM cocoOoM.

§6,

.18

KY

5.1.11

45.

Pemenue cucreM ypaBHEHUM
rpauuecKkuM cnocoOoM.

$6,

.18

KY

5.1.11

46.

Pemenue cucreM ypaBHEHUU
BTOPOM CTENECHHU.

$6,

.19

NHM

3.1.8

47.

Pemenue cucreM ypaBHEHUI
BTOPOM CTENEHHU.

$6,

.19

3H3

3.1.8

48.

[IpuMeHeHne pa3nuyHbIX
CIOCOOOB K PEILICHUIO
CHUCTEM YPAaBHEHUN BTOPOU
crenenu. Camocmoamenvras
paboma

KY

3.1.7-3.18

49.

Pemienne 3aa4u ¢ moMOIIbIO
CHUCTEM YPaBHEHUI BTOPOU
CTENEHU

$6,

.20

NHM

3.3.1-3.3.2

50.

Pemienne 3a1a4y ¢ mOMOIIbIO
CHUCTEM YPaBHEHUI BTOPOU
CTEIIEHH

$6,

.20

3H3

3.3.1-3.3.2

ol.

Pemenune reomerpruuecknx
3a/1a4 MpY MOMOIIN CUCTEM
YpPaBHECHUN BTOPOU CTEIICHMU.

$6,

.20

YKII3

3.3.1-3.3.2

52,

Pemenne 3amay Ha paboty
MIPU IOMOIIH CUCTEM
YpPaBHEHUW BTOPOU CTEIIECHMU.

§6,

.20

YKII3

3.3.1-3.3.2

53.

Pemenue 3agay Ha 1BUKEHUE
MPHU TOMOIIHA CUCTEM
YpPaBHEHUW BTOPOU CTEIICHMU.

§6,

.20

YKII3

3.3.1-3.3.2

o4,

Pemenue 3agay Ha cMecHu u
CILIABEI IIOMOIIA CUCTEM

§6,

.20

VYKII3

3.3.1-3.3.2

14




YpPaBHEHUU BTOPOU CTEIICHMU.

HepaBeHncrBa ¢ AByms
MepeMEeHHbIMH U UX
CHCTEMBI.

55.

HepasenctBa ¢ nByms
IIEPEMEHHBIMH.

§8,

.21

NHM

3.2.1

56.

HepasencrBa ¢ nByms
IIEPEMEHHBIMH.

§8,

.21

3H3

3.2.1

57,

CucreMsl HCPABCHCTB C
ABYMs IICPCMCHHBIMU.

§8,

.22

NHM

58.

CucreMsl HCPABCHCTB C
ABYMs IICPCMCHHBIMU.

§8,

.22

3H3

59.

Koumponvnaa paboma Ned
no meme «Ypasnenus u
HepageHcmea ¢ 08ymsa
nepemeHHbIMU).

K3

I'naBa 4. ApudmeTudeckast
U reoMeTpuyecKas
nporpeccuu (15 v)

Apudmernueckast
nporpeccust

60.

IlocnenoBaTeIbHOCTH.

§9,

.24

NHM

4.1.1

61.

Onpenenenue
apupMETUIECKOMI
nporpeccun. opmyna n-ro
YJICHA.

§9,

.25

NMHM

42.1

62.

Haxoxpaenue n-ro wieHa
apuPpMETHICCKOMI
rporpeccus 1o Gopmyie

§9,

.25

NMHM

4.2.1

63.

Haxoxnenue N-ro 4iena

§9,

.25

KY

4.2.1

15




apupMeTHIEeCKON
nporpeccuu no Gopmyse.

64.

dopMyJiia CyMMbI N IEPBBIX
YJICHOB apU(PMETUUYECKON
ITPOTPECCHUH.

§9, m. 26

NHM

4.2.2

65.

Haxoxnenue cymMMsl N
MEPBBIX YWICHOB
apupMeTHIECKON
MIPOTPECCHH.

§9, m. 26

4.2.2

66.

O06001maronuilt ypok mo Teme
«Apudmerrdeckas
POTPECCHSI.

§9, m. 26

YKII3

421-4.22

67.

Kontpoabhasi padora Ned
1o TemMe
«Apudmernueckast
Nporpeccus»

K3

I'eomeTpuueckast
nporpeccust

68.

Onpenenenue
F€OMETPUUIECKOU
nporpeccun. opmyna N-ro
YJIEHA TEOMETPUYECKON
MIPOrPECCUU

§10, . 27

NHM

4.2.3

69.

Haxoxnenue N-ro dieHna
F€OMETPUUECKOU TPOrPECCUU
o ¢popmyiie

§10, . 27

NMHM

4.2.3

70.

Haxoxxnenue N-ro diena
F€OMETPUUECKON MPOrPECCUU
o ¢popmyiie

§10, m. 27

3H3

4.2.3

71.

dopMyJia CyMMbI N IEPBBIX
YJICHOB T€OMETPUUYECKOU

§10, m. 28

NMHM

4.2.4

16




HPOTPECCHH.

72,

Haxoxnenue cymMMsl N
IIEPBBIX YJICHOB
F€OMETPUUECKOU
ITPOTPECCHUH.

§10, m. 28

3H3

4.2.4

73.

O6o0maronmii ypox no Teme
«I"'eomeTpuyeckas
IIPOrPECCHSI»

YKII3

423-424

74,

Kontpoabhasi pabora Ne6
no reme «I'eomeTpuueckas
Nporpeccus».

K3

I'maBa 5. DnemMeHTBI
KOMOMHATOPUKH U TEOPHUH
BeposiTHOCTeH (13 1)

JJIeMeHThI
KOMOMHATOPUKH

75.

[Tpumepbl KOMOUHATOPHBIX
3a/ay.

§11, m. 30

NHM

8.2.1-8.2.2

76.

Perrenrie KoMOMHATOPHBIX
3a1ad4.

§11, 1 30

3H3

8.21-8.2.2

77,

ITepecTanoBKH.

§11, m. 31

NHM

8.3.1

78.

Pemenue 3agau Ha
MePECTAaHOBKHU.

§11, m. 31

3H3

8.3.1

79.

Pazmemenus.

§11, 1. 32

NMHM

8.3.1

80.

Pemenue 3agau Ha
pa3MeIeHusl.

§11, 1. 32

3H3

8.3.1

81.

Coueranus.

§11, m. 33

NMHM

8.2.1

82.

Pemenue 3agau Ha
COUYETAHUS.

§11, m. 33

3H3

8.2.1

83.

Pemenue 3agau.

K3

8.2.2

17




HavajgbHble cBeleHUS U3
TEOPUH BEPOSITHOCTEIA.

84.

OTHOCHUTENBLHA YacTOTa
CIIy4aliHOTO COOBITHSI.

§12, . 34

NHM

8.2.2-8.23

85.

BepositTHOCTH COOBITHSI.

§12, m. 35

NHM

8.2.2-8.2.3

86.

Pemenue 3ana4 1o reme
«HayvanbHble cBEAEHUS U3
TEOPUU BEPOSITHOCTEN

YKII3

8.2.2-8.23

87.

Konumponvnaa paboma Ne 7
no meme «nemenmal
KOMOUHAMOPpUKU U meopuu
6epoAmMHOCH eI,

K3

HNrorosoe nosropenue (18

1)

88.

[Ipeo6pazoBanue
BBIPa)KEHHH, CONlEepKaIInX
CTETICHH C IIeJIBIM
MOKa3aTeseM U KBaJIpaTHbIE
KOpHH.

[IIIM

2.3.5

89.

Pemenwne mensix u ApoOHO-
paIMOHAJILHBIX YPaBHEHUM.

ITIM

3.1

90.

I'paduyeckoe pemenue
YPaBHEHHM.

ITIM

5.1.11

91.

Pemenue cucreM ypaBHEHUM
croco0amu MOJICTAaHOBKH U
CIIOKECHUSI.

[IIIM

3.1.7

92.

Pemenue kBanpatHbIxX
HEPABEHCTB U UX CHUCTEM.

[IIIM

3.25

93.

Pemenue 3agau
COCTAaBJICHUEM ypaBHCHHUSI.

[IIIM

3.3

18




94. | Pemenue 3agau 3.3
COCTaBIICHUEM CHCTEMBI
YpaBHEHUU
95. | ApudmeTtuyeckas u 4.2.1-42.2
TCOMETPUIECKast TPOTPECCHH
96. | IlpuMeHneHue ypaBHEHUN U [IT1IM 4.2
HEPaBEHCTB TMPH PEIICHUN
3a]1a4 Ha IPOTPECCUH
97. | Iloctpoenue rpadukoB 1M 5.1.2
W3YYCHHBIX ()YHKIIHH.
98. | [loctpoenue rpadgukos [IIM 5.1.2
W3YYCHHBIX (QYHKITUH
99. | Hmozosas konmponvhasn
paboma (Ne8)
100. | Hmozosas konmpoavnan
paboma (Ne8)
101. | CocraBneHue ypaBHEHUS K3 5.1.7
IPSIMBIX U 1apaboJ1 1o
3aJIaHHBIM YCIJIOBUSIM.
102. | CoctaBnenue ypaBHEHUS 5.1.7
MPSIMBIX B TIapaboJ1 1o
3aJIaHHBIM YCIIOBUSIM.
103. | Pemrenwue 3ama4d Ha JIBUIKECHUE [1I1IM 3.3
104. | Pemenne 3agad Ha paboTy 3.3
105. | Pemrenwne 3amga4d Ha cMeCH U 3.3

CIIJIaBBbI

VYcnoBHBIE 0003HAUEHUS:

MHM — n3yuenue HOBOro MaTepHai

3H3 — 3akpenieHre HOBBIX 3HAHUI

VKII3 — ypoK KOMITJIEKCHOTO IPUM EHEHHS 3HAHHUH
K3 — kOHTpONb 3HaHUI

TITIM — nmoBTOpeHue MPOHIECHHOr0 MaTepuaa

KY — koMOMHHPOBaHHBIIT ypOK

19
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