[IporpaMmma mo anreOpe mpenHa3HaueHa Uil ydamuxcs 7-9 KiaccoB
0011e00pa3oBaTEeNbHBIX MIKOJ.

Pabouast mporpamma mo MaTeMaTHUKE COCTaBlI€Ha B COOTBETCTBUHU C
TpeboBanusiMu DenepaabHOr0 TrOCyIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
BTOPOTO TOKOJICHHSI OCHOBHOTO OOIIEro o0pa3oBaHMs, MPUMEPHON MPOTpamMMbl
OCHOBHOTO o0miero ooOpazoBanusi mo wmarematuke COOpPHUK HOPMATHUBHBIX
TOKyMeHTOB. Marematuka /  Ilporpamma  TOATOTOBICHA  WHCTUTYTOM
CTpaTerm4ecKux uccienoBaHuii B oopazoBanuu PAO. Hayunsie pykoBoAUTEN —
yineH koppecnoHgeHT PAO A. M. Konpakos, akamemuk PAO JI. II. Kesuna,
CocraButens — E. C. CaBuHOB, 0a3uCHOro y4yeOHOTo IjiaHa o0pa30BaTEIbLHOTO
yupexaeHus Ha 2016-2017 yueOusbiit/ronq u obecnieuena YMK mna 7-9-ro kinaccos
apTopoB lO.H.MakapeiueB U Jp., OCHOBHOH 0Opa3oBaTeIbHOM  MPOTPaMMBbI
OCHOBHOTO 00111eTO 00pa30BaHUsI.

KomnuecTBo yacoB B Heaenro 3 B 7-9 kimaccax.
1.IlnaHupyeMble pe3yJbTATHI OCBOEHNSI Y4eOHOT0 MpeMeTa.

Auredpa 7-9 kiaccsl
HarypaabHbie yncaa. [poou. PanuonanbHbie yucaa
BpinyCKHUK Hay4uuTCS:
® [IOHUMATh OCOOCHHOCTH JECATUYHONU CUCTEMbI CUUCIICHUS;
® ONEPHUPOBATH NOHATUAMHU, CBA3aHHBIMU C JIETUMOCTBIO HATYPAIbHBIX YUCE;

® BHIPAXKATh UKCIIA B SKBUBAJICHTHBIX (opMax, BeIOMpas HanboJiee MmoIX0 ISy I0 B
3aBUCUMOCTH OT KOHKPETHOU CHTYaIlUH;

¢ CpAaBHUBATH U YIIOPAAOYNBATH pAllMOHAJIBHBIC YN CJIA;

¢ BLINIOJIHATL BBIYUCICHUA C pPAlOUOHAIIBHBIMU YHUCIIAMHU, COYUYCTAasl YCTHBIC U
IIMCBMCHHBIC HpI/IéMBI quncneHnﬁ, IMPUMCHCHUC KAJIBKYJIATOPA,

¢ JUCIIOJIb30BATh IIOHATHUA W YMCHHUA, CBA3AHHBIC C IIPOINOPHHUOHAJIBHOCTBIO
BCIMYMH, IpOoLHCHTaMM, B XOA€ PCIICHHUA MATCMATHYCCKHMX 3aJa4 MW 3adad U3
CMCIKHBIX IIPEAMETOB, BBIIIOJIHATE HCCIOXKHBIC ITPAKTUYCCKUC paC‘IéTBI.

BBIHYCKHI/IK MMOJIY4YUT BO3MOKHOCTD:

® [I03HAKOMHUTBLCS C IO3WIIMOHHBIMH CHUCTEMaMH CYHCIICHHS C OCHOBAHHSIMH,
OTJIMYHBIMU OT 10;



b yFHY6I/ITL W pa3BUTb INPECACTABIICHHUA O HATYpPaJbHBIX 4YHCIIaX H CBOMCTBaX
JACIINMOCTH,

® HAay4YUThCS HCIOJIb30BATh NPHUEMBI, PALMOHAIUZUPYIONINE BBIYMCICHHUS,
NPUOOPECTH MPUBBIUKY KOHTPOJIMPOBATH BBIYUCICHUS, BIOMPAs TTOAXOSIINN JIJIs
cuTyanuu crnocod6. JleficTBuTenpHbIe yncia BeImyCKHUK HaydUTCS:

® UCIOJB30BaTh HAyaJbHBIC MPEJCTABICHUS O MHOXECTBE JICHCTBUTEIIBHBIX
YHCeT;

¢ OIICPHUPOBATL HOHATHUECM KBAAPATHOI'O KOPH:A, IMMPUMCHATH €TO B BBIYMCJIICHUAX.
BBIHYCKHI/IK IIOJIYYHUT BO3MOKHOCTD!:

® pPAa3BUTh INPCACTABIICHUC O YHUCIIC W YHCJIOBBIX CHCTCMAxX OT HATypPaJIbHBLIX 10O
I[GﬁCTBHTGHBHBIX YHUCCII; O POJIN BBIUNCJICHUH B IIPAKTHKC,

® Pa3BUTh M YIIIyOUTHh 3HAHUS O JECATUYHOWU 3alUCU JIEUCTBUTEIBHBIX YUCEI
(mepuoanYecKue U HeNepuoanyeckue podu). Mismepenus, npuOIMKeHus, OIEHKH
BhITTyCKHUK HAYy4YUTCS:

¢ MHCIIOJB30BaTb B XOJA€ PCIOCHUA 3aaad 3JICMCHTAPHLIC IIPCACTABICHUA,
CBs3aHHBIC C HpI/I6JII/I)KéHHI>IMI/I 3HAa4YCHUAMMU BCINYHNH.

BpInyCKHUK NOJIYYHAT BO3MOKHOCTb:

® MOHSATh, YTO YUCJIOBBIC JTAHHBIE, KOTOPHIE UCIOJIB3YIOTCS I XapaKTEPUCTUKHU
O00BEKTOB OKPY’KAIOIIETO MHPA, SIBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH,
YTO M0 3alUCU MPUOMKEHHBIX 3HAYCHHM, COAEpKaluXcs B WH()OPMAITMOHHBIX
MCTOYHHUKAX, MOKHO CYJUTH O OTPEITHOCTU MPUOIMKEHUS;

® [IOHATH, YTO IOIPCIIHOCTL PE3YyJIbTaTa BBIUMCIICHUHA JOJDKHa OBITH consMecpruma
C MOIrpCIIHOCTBIO UCXOOHBIX JdHHBIX.

AJire0OpanvecKue BbIPaKeHUs!
BbIIyCKHUK Hay4dnTCS:

® OMNEPUPOBATH TOHATHUSIMU «TOXKIECCTBO», «TOXKJIECCTBEHHOE IPeoOpa3oBaHUEy,
pemarh 3a7a4u, coepxKaIire OyKBeHHbIC JaHHBIC; padoTaTh ¢ popMyiamu;

® BBHITIOJIHATH TMPEOOPA30BAHUS BBIPAKEHUHN, COJIEPIKAIIMX CTENEHU C IICJIBIMU
MOKa3aTeNsIMU U KBAJIPATHbIE KOPHU,

® BBIMOJIHATH TOXIECTBEHHBIE MPeoOpa3oBaHMs paIlMOHATIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HaJ MHOTOUJICHAMH U ajredpandecKuMu ApoOsIMu;



® BBIIIOJIHATD Pa3JI0OKCHUC MHOI'OYJICHOB HA MHOXHWUTCIIN.
BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYUUTBCS:

® BBINOJHATh MHOIOLIArOBBIE IPEOOpPA30BaHUsl PALMOHAIBHBIX BBIPAXKECHUH,
NPUMEHSSI IUPOKUN HAOOP CIIOCOOOB U MPUEMOB;

® IPUMEHSThH TOXKJIECTBEHHbIE TPe00pa30BaHus JIJIsl PEIICHUS 3a7a4 U3 PA3TUUHbIX
paszmenoB Kypca (Hampumep, Uil HAXOXKIACHHS HAWOOJBIIET0/HAaUMEHBIIIETO
3HAYEHUS BBIPAXKECHHUS).

YpaBHeHus
BrinmycKHUK HAy4UTCS:

e pelaTh OCHOBHBIE BH/bl PAllMOHAIBHBIX YPAaBHEHUM C OJHOM INEPEMEHHOM,
CUCTEMBI JIBYX YPABHEHUN C IBYMsI IEPEMEHHBIMU;

® TOHMMATh YPaBHEHUE KaK BAXKHCHUIITYI0O MATEMATHICCKYIO MOJICNb JJISI OITHCAHMUSI
U W3YyYCHHsI Pa3HOOOpA3HBIX pEaTbHBIX CHTYaIldW, pemiaTh TEKCTOBBIC 3aJ1auu
anreOpanyeckuM MeTOJIOM;

® MPUMEHATh TrpapuuecKue MpeNCTaBICHUsI ISl HCCIENOBaHUS ypaBHEHU,
VCCIIEOBAHUS U PELICHUS CUCTEM YPABHEHUM C JBYMS IIEPEMEHHBIMU.

BpInyCKHUK NOJIYYUT BO3MOKHOCTb:

® OBJIAJETh CHENUAIBHBIMU PUEMAMU PELICHNs] YPAaBHEHUN U CUCTEM YpaBHEHU;
YBEPEHHO IPUMEHATD almapaT ypaBHEHUH AJisl pelIeHrs pa3HoOOpa3HbIX 3a1a4 U3
MaTeMaTUKH, CMEXHBIX TPEAMETOB, IPAKTUKH;

® IPUMEHSTH TpaduyuecKue NPeCTaBICHUS ISl UCCIIEJOBAaHUSI YpaBHEHUH, CUCTEM
ypaBHEHUH, coJiepKalux OyKBEHHbIE KOI(PPUIIUEHTHI.

HepaBencrBa
BbIIyCKHUK Hay4dnTCS:

® JIOHUMAaTb W NPUMCHATbL TCPMHHOJIIOTUIO HW CHMBOJIMKY, CBA3aHHBIC C
OTHOIMICHHWCM HCPABCHCTBA, CBOMCTBA YHMCJIOBBIX HCPABCHCTB,

® pellaTh JUHEMHbIC HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI; peliaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOi Ha rpaduyecKue NpeCTaBICHUs

; ® IPUMEHAThH anmapaT HEPAaBEHCTB JJIA PEIICHUS 3a7ad U3 Pa3InYHBIX pas/eioB
Kypca.



BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYUUTLCA:

L p33H006p8,3HBIM HpI/IéMaM A0Ka3aTCJIbCTBA HCPABCHCTB, YBCPCHHO IIPHUMCHATH
armapar HCEPaBCHCTB IJIsI PCHICHHA p33H006p213HBIX MAaTCMATHYCCKUX 3aJa4 U
3a/1a4 U3 CMCKHBIX IIPCAMCTOB, ITPAKTUKHU,

® [IPUMEHATH Tpaduyueckue TMpPEeACTABICHHUS ISl HCCIEAOBAHUS HEPABEHCTB,
CUCTEM HEPABEHCTB, COJIepKaINX OYKBEHHBIE KOA(P(HUIIUESHTHI.

OcHoBHbIC OHATHSA. UHCI0BbIE PYHKUIMHU
BrIIycKHUK Hay4duTCS:

® TIOHMMaTh W UCIOJIb30BaTh (DYHKIIMOHAJIbHBIE TOHATHUS M S3bIK (TEPMUHBI,
CUMBOJIMUECKUE 0003HAYCHU);

® CTPOUTH IrpauKy >JIEMEHTApHBIX (YHKIUI; UCCIEI0BAaTh CBOMCTBA YHCIOBBIX
(yHKUMI Ha OCHOBE M3yYEHHUsI IOBEJICHUS UX TPa(UKOB;

® MOHUMAaTh (PYHKIMIO KaK BaKHEHIIYI0 MAaTEMaTUYECKYI0 MOJENb JJIsl ONUCAHUS
IIPOLIECCOB M SBJIICHUW OKPYXAIOLIEr0 MUpPa, IPUMEHATh (PYHKIMOHAIBHBIN SI3bIK
JUTSL ONTUCAHUSI U UCCIEA0BaHUS 3aBUCUMOCTEN MEKIY (PU3NUECKUMU BEIUYUHAMH.

BBIHyCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUHUTBCA:

® MPOBOJUTH UCCJIEAOBAHUS, CBSI3aHHBIC C M3YUYCHHEM CBOMCTB (DYHKIIMI, B TOM
YUCclie C MCIOJIb30BAHUEM KOMIIBIOTEpa; HAa OCHOBE TIpadUKOB HM3YYEHHBIX
byHKIIU  cTpouTh OoJiee  clokHBIE rpadukd  (KyCOYHO-3aJlaHHBIE, C
«BBIKOJIOTHIMWY» TOYKAMH U T. II.);

® HCMOJB30BaTh (PYHKIIMOHAIBHBIE TPEJCTABICHUS W CBONCTBA (YHKIMMA IS
pelIeHUs MaTEeMaTUYECKUX 3a7a4 U3 pa3IMyHbIX Pa3/IelioB Kypca.

Yucii0BbIe NMOCIEA0BATEILHOCTH
BrIlycKHUK Hay4duTCS:

® [IOHMMaThb MW MWCHOJB30BaTh S3bIK IMOCIEAOBATENbHOCTEH  (TEpPMHHBI,
CUMBOJIMYECKHE 0003HAYEHUS);

® TpUMEHATh (OPMYJIbl, CBSI3aHHBIE C apUPMETUYECKON U Te€OMETPUYECKOM
nporpeccueii, u ammapar, cOpMHpPOBAHHBIA MPU H3YYCHHH APYTUX DPA3/AEIOB
Kypca, K peLICHUIO 3a/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEaIbHOM KU3HMU.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUUTBCS:



e pemiatb KOMOMHHMpPOBAHHBIE 3aJaydl C MpUMEHEHHeM (GOpMysd Nn-ro 4ieHa u
CYMMBI TIEpPBBIX N YJECHOB apU(PMETUYECKOM U TEOMETPUUYECKOW MPOTPECCHUH,
MPUMEHSIS TIPU 3TOM anmapaT ypaBHEHUN U HEPABEHCTB;

® TOHMMAaTh APUPMETUYECKYI0O U TEOMETPUUYECKYIO MPOrPECcCHI0 Kak (yHKIUH
HATypaJbHOTO apryMEHTA; CBSI3bIBATh apU(METUUYECKYIO MPOTPECCHUIO C IMHEUHBIM
POCTOM, TEOMETPUUECKYIO — C 3KCITOHEHIIMAIbHBIM POCTOM.

OnucareJbHAS CTATHCTHKA

BBIHYCKHI/IK Hay4IUTCA HCIIOJIBb30BaTh HpOCTGﬁHIPIG CITOCOOBI MNpCACTABJICHUA U
aHaJIn3a CTaTUCTHYCCKHNX NJAaHHBIX.

BBIHYCKHHK IIOJIYYHUT BO3MOXHOCTH HpI/IO6peCTI/I HCpBOHa“IaﬂBHHﬁ OIIBIT
opraHmu3anuun c6opa JAaHHBIX IIpU IIPOBCACHHHU OIIPpOCa 06IHCCTBGHHOFO MHCHU,
OCYHICCTBILATh MX aHAJIN3, IIPCACTABIIATH PC3YIIbTATHI OIIPOCa B BHIC Ta6J'II/II_[I>I,
AuarpaMMBl.

Cay4aiinbie COOBITHSI M BEPOSITHOCTD

BeImycKHUK HayyuTCs HaXOAUTh OTHOCHUTEIBHYIO 4YacTOTy U BEpPOSTHOCTH
CITy4aifHOTO COOBITHSI.

BBINYCKHUK TOJYYUT BO3MOKHOCTh NPHOOPECTH OMBIT MPOBEAEHUS CIy4YallHBIX
DKCIIEPUMEHTOB, B TOM 4YHUCJIE C IIOMOLIbIO KOMIIBIOTEPHOIO MOZCIMPOBAHUS,
WHTEPIIPETALNU UX PE3YIIbTATOB.

KomoOunaropuka

BbINTyCKHUK HAay4yuTCsl pelllaTh KOMOMHATOPHBIE 3aJayl HAa HAXOXKJIEHUE 4YHCIia
OOBEKTOB WJM KOMOHWHAIMWA. BBIMTyCKHUK TOJYyYUT BO3MOKHOCTH HAYUUTHCS
HEKOTOPBIM CIEIUAIHHBIM MPUEMaM PEIICHUS KOMOMHATOPHBIX 3a]1a4.

2.Coep:kaHue y4eOHOI0 nmpeameTa.
Auareopa 7-9 kiaacc

7 kaacc

BobipaskeHusl, TOXKIeCTBA, yPABHEHUS

YucnoBble BbIpaxkeHUs C nepeMeHHbIMH. [Ipocteiimne mnpeoOpazoBaHUs
BBIPDQXXEHNN. YpaBHEHWE, KOpPEHb ypaBHEHU:A. JIuHelWHOe ypaBHEHHME C OJIHOU



IIEpEMEHHON. PeleHne TEeKCTOBBIX 3a1ady METOAOM COCTABJICHMS YPAaBHEHUMU.
CratncTrueckue XapakKTepUCTHKH.

OcHOBHasg 1edb — CHUCTEMAaTH3UPOBaTh M  OOOOIIUTH CBEACHUA O
peoOpa3oBaHUsAX aNreOpanyecKux BBIPAKEHUM M PEIICHUN YpPaBHEHHM C OJHOM
nepemeHHo. [lepBas Tema Kypca 7 Kiacca sBIISIETCS CBA3YIOIIUM 3BEHOM MEXIY
KypcoM MaTeMaThKH 5—6 Ki1accoB M KypcoMm anreopsl. B Heil 3akpemsitorcs
BBIUMCIIUTENbHBIE HABBIKMA, CUCTEMATH3UPYIOTCS U OOOOMIAIOTCS CBEACHHUS O
peoOpa3oBaHUAX BEIPAXKEHUN U PEIICHUH YPAaBHEHUH.

HaXO)K,Z[GHI/IC 3HAQUCHUN YHCJIOBBIX H 6YKB€HHBIX BBIpa)KCHI/Iﬁ JacT
BO3MOXHOCTb IIOBTOPUTH C Yy4dYallUMHC IIpaBHJIA I[CﬁCTBHﬁ C panuOHaJIbHBIMHU
YHuCJIaMUd. YMEHHUS BBIIOJHATH apI/I(l)MeTI/I‘-I€CKI/IC HGIZCTBHH C palrOHAJIbHBIMHU
YUCJIaMU ABJIAIOTCA OIMOPHBIMH AJIA BCETO KypCa anre6pbl. CH@I[YGT BBIICHUTD,
HAaCKOJIBKO IIPOYHO OBJIaACJIM HMH YydYaliucecia, U B ClIydac HGO6XOI[HMOCTH
OpraHnu30BaThb ITIOBTOPCHUC C LOCIIbIO JIMKBUIAIINKU BBISABJICHHBIX HpO6€JIOB.

Pa3BuTHIO HaBBIKOB BBIYMCIEHUMN JAOJDKHO YIEIATHCS CEPHE3HOEC BHUMAHUE U B
JNanbHEWIIeM, TpU H3YYEHUM JApPYyrux TeM Kypca ainredpel. B cBs3u ¢
pPacCMOTPEHHEM BOIPOCA O CPAaBHEHUM 3HAYCHUM BBIPAKECHUN PACIIUPSIOTCA
CBEIICHMS O HEPABEHCTBAxX: BBOJATCS 3HAKHM HEPABEHCTB, JAETCS IOHATHE O
JNBOMHBIX HepaBeHCTBax. IIpu paccMOTpeHHM npeoOpa3oBaHUM BbIPAKEHUN
(GbopMallbHO-OTIEpAaTUBHBIE YMEHHSI OCTalOTCSI Ha TOM JKE€ YPOBHE, ydalluecs
MIOAHUMAIOTCS HA HOBYKO CTYNEHb B OBJIAJICHUM TEOpUEH. BBOIATCA NOHATHSA
«TOXKJIECTBEHHO  PAaBHBIE  BBIPAKEHUS»,  «TOXKIECTBO»,  «TOXKIECTBEHHOE
npeoOpa3oBaHUE BBIPAKEHUN», COJAEp)KAHUE KOTOpPHIX OyIeT IOCTOSHHO
packpbIBaTbCs U YIIyOJSAThCS NpPH HM3YyYEHUU MpeoOpa3oBaHUN pa3IMUHBIX
anreOpandeckux BbIpaxeHU. I[lomguepkuBaeTCsi, YTO OCHOBY TOJIECTBEHHBIX
peoOpa30BaHU COCTABIISIIOT CBOMCTBA JICHCTBUIN HaJl YUCIAMHU.

VYcunuBaeTrcs posib TEOPETUUECKUX CBEJICHUM MPU pacCMOTpPEeHUU ypaBHeHU. C
1EJIbI0 00ECTIeYeHUs] OCO3HAHHOTO BOCTIPUATHS YUAITUMUCS aJITOPUTMOB PEIICHUS
YpaBHEHUI BBOJMUTCS BCIIOMOTaTEIbHOE TOHATHE PABHOCWIBHOCTH YpaBHEHUM,
GbopMyIHUpPYIOTCS W Pa3bACHSIOTCS HA KOHKPETHBIX TMPUMEpPaxX CBOMCTBA
PaBHOCWIBHOCTH. J[aeTcsi MOHSATHE JTUHEWHOTO YpaBHEHUS W MCCIEAYETCS BOIIPOC
O uucie ero kopHel. B cucreme ymnpaxxHeHH 0co00€ BHUMAHHE YJIENAETCS
pEIICHUIO ypaBHEHWM BUJAa aX = b TMpu pa3IudHbIX 3HAYEHUSX a W b.
[Tpomomkaercs pabota mo (GOPMHUPOBAHUIO y YYANIUXCS YMEHHS HCIIOIH30BATh
amnmnapar ypaBHEHUW Kak CPEJCTBO JUIsl PEIICHHS] TEKCTOBBIX 3ajay. YPOBEHb
CJIOKHOCTH 3aJad 3[E€Ch OCTAaeTCsl TaKUM K€, Kak B 6 kiacce. M3yueHne TeMbl
3aBEpUIACTCS O3HAKOMJIEHMEM Y4YaIlIUXCsl C MPOCTEUIIMMH CTaTUCTUYECKUMU



XapaKTePUCTHKAMHU: CPETHUM apu(METHYECKUM, MOAOW, MEIAMaHOM, pa3MaxoM.
VYyamuecss JOKHBI YMETh MCIIONb30BaTh 3TU XapaKTEPUCTUKU ISl aHAJIU3a psjia
JTAaHHBIX B HE CIIOXHBIX CUTYyallHsIX.

DyHKIMHA

®OyHKIMSA, 001acTh omnpenenaeHuss GyHKIMU. Berancinenne 3HadeHUil QyHKITUU
no dopmyne. I'paduk dyukmuu. [Ipsmas NponoplHHOHAIBHOCTh U €€ Trpaduk.
Jluneiinas GyHKIMA U ee rpaduk.

OCHOBHas 11€7Tb — O3HAKOMHUTD YYAIUXCS C BAXKHEUITUMHU (YHKITMOHATBHBIMU
HOHATHUAMHU U € TpaduKaMy NPSIMOI MPONOPLUUOHAIBHOCTH U JIMHEHHOW (QyHKIUH
obmero Buaa. JlaHHasg Tema SIBISETCS HAaYaJbHBIM 3TallOM B CHCTEMaTHYECKON
(YHKIIMOHAJIBHOW MOATOTOBKE ydyaluXcs. 37€Chb BBOASTCS TaKue€ IMOHSATHS, Kak
(GyHKUHS, aprymMeHT, oOjacTh omnpeaeneHus GQyHKUMH, Tpadux QyHKIUU.
OyHKIMS TPAKTyETCA KaK 3aBUCHUMOCTb OJTHOW IIEPEMEHHOM OT APYIroOu. Ydamuecs
MOJIy4aroT MEepBOE MpeACTaBICHHE O criocobax 3afaaHus GyHkiuu. B nanHoil Teme
HayMHaeTcss paboTa Mo (QOPMUPOBAHUIO Yy VYYAIIMXCA YMEHHM HaxOIWUTh IIO
¢dopMyiie 3HaueHHE (YHKIMHM MO M3BECTHOMY 3HAUCHHUIO apryMEHTa, BBINOIHSITH
Ty %€ 3a7a4y 1o rpaduKy ¥ pemarsb o rpaguxky oopaTHyIo 3a1ayuy.

QOYHKIMOHAIBHBIE MOHATHUS MOJIYYAIOT CBOK KOHKPETHU3ALUIO MPU HU3YYECHUU
JUHEHHOW (YHKIIMM €€ 4YacTHOro BHUAA — TMPSMON MPOMOPIIMOHATIBEHOCTH.
YMeHust cTpouTh U YUTaTh rpapuKu 3TUX (QYHKIUH IIUPOKO UCIIONIB3YIOTCSA KaK B
caMOM Kypce anre0pbl, Tak U B Kypcax T€OMEeTpUU U (PU3UKU. YUaliuecs J0KHBI
MOHUMAaTh, KaK BIUSAET 3HAK KO3(PUIMEHTa HA PacHoJIO)KEHHE B KOOPJIUHATHON
miockoctu rpaduka pynkuuu y = kx, rae u k # 0, kak 3aBUCUT OT 3HaueHU k 1 b
B3aMMHOE pacrnojiokeHue TrpadukoB JByx GyHKuMd Buga y = kx +
b.®opmupoBanne  Bcex  (QYHKIMOHAIBHBIX  TOHATHA W BBIpabOTKa
COOTBETCTBYIOIIMX HABBIKOB, a TaKXe€ U3Y4YCHHE KOHKPETHBIX (YHKIHI
COMPOBOXKJIAKOTCS PACCMOTPEHUEM MPHUMEPOB PEATBHBIX 3aBUCHMOCTEH MEXIY
BEJIMYMHAMH, YTO CIIOCOOCTBYET YCUJICHUIO MPUKIIAJ HOM HaNpaBICHHOCTH Kypca
anreopsbl.

CreneHb ¢ HATYPaAJIbHBIM MOKA3aTeIeM

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTesieM U ee cBoiicTBa. OgHouwneH. @yHkuuu
_ w2 o3

y=X",y =X U ux rpaduku.

OcHOBHas 11€JIb — BbIPa0OTaTh YMEHHE BBINIOJIHATh ACUCTBHS HAJl CTENEHIMH C
HaTypaJIbHbIMM IOKa3aTelsiMU. B aHHON Teme naercsi onpezesieHUue CTENEHU C
HaTypaJIbHBIM TOKa3aTeneM. B Kypce marematuku © Kiacca ydaiquecs yike



BCTPEYAIUCH C MPUMEPAMHU BO3BEJEHUS YUCEN B CTENEHb. B CBSA3M C BBIUKCIEHUEM
3HAYEHUM CTeNeHu B 7 Kiacce AaeTcs IMpeICTaBICHHE HAXOXKICHUM 3HAuYCHUMN
CTEIIEHH C IOMOIIBI0 KaJIbKyJsATOpa. PaccmaTpuBaioTcs CBOWCTBAa CTEHNEHH C
HaTypaJIbHbIM TIOKa3aTeneM. Ha mnpumepe nokazarenbcTBa CBOMCTB CTENEHU
y4yaluecs BIEpPBbIE 3HAKOMSTCS C JIOKa3aTelbCTBAMHM, MPOBOAMMBIMH Ha
anreOpandyeckoM Marepuane. CBONCTBA CTENEHM C HATYypaJbHBIM II0Ka3aTeleM
HaXOoJAT NPUMEHEHUE MPU YMHOKEHUU OJTHOWICHOB M BO3BEJIECHUU OJJHOYJICHOB B
creneHb. [Ipyn HaxoKIeHUM 3HAYEHHI BBIPAKEHUM, COAEPKALIUX CTENEHU, 0CO00€e
BHUMaHUE cleayeT oOpaTUTh Ha MOPSIOK AeicTBUl. PaccMoTpenne QpyHKIm y =
x? , y = x° MO3BOIAET POJOIDKHTE PabOTy 110 (POPMHPOBAHUIO YMEHHI CTPOUTE I
yutath rpapukd (pyHkuuid. BaxkHo o0OpaTHUThb BHUMaHUE YyyallUXcs Ha
ocobenHocTH rpapuka (GyHKmHE y = Xx°. I'padUK NPOXOZMT depe3 HAYAIO
KoopauHat, ocb Oy SBISETCA €ro OCbl0 CUMMETPHUH, TpadUK pacCIONOKEH B
BEpXHEHl MOTYIUIOCKOCTH. YMEHHE CTPOUTh rpadukn QYHKIHA v = x> H y = X°
UCIIOJIB3YETCS U1l O3HAKOMJICHUS yUAIMXCS C rpa)MuecKuM CIIOCOOOM pEIIECHUs

YPaBHEHUM.
MHoOro4JeHsbl

MHorouJeH. CJIO)KCHI/IC, BbIYMTAHUC U YMHOXCHHC MHOTI'OYJICHOB. Paznoxxenue
MHOI'O4JICHOB HAa MHOXKHTCJIN.

OcHoBHas 11eJ1b — BbIPA0OTaTh YMEHHUE BBINOJHATH CIIOKEHUE, BHIUUTAHUE,
YMHOXXEHHE MHOTOWIEHOB U Pa3J0KEHUE MHOI'O YJICHOB Ha MHOXUTENU. JlaHHas
TemMa urpaetr (GyHIaMEHTAIBHYIO pPOJIb B (DOPMHPOBAHMU YMEHUSI BBITIOTHSTH
TOXXJIECTBEHHBIC TMPE0oOpa30BaHMs aNredpandeckux BbIpaxeHud. PopMupyembie
3ech (HhOpMaNbHO-ONIEPATUBHBIE YMEHUS SIBISIIOTCS OMOPHBIMU TIPU HU3yYEHUU
JIEUCTBUN C PAIMOHAIBHBIMU JIPOOSIMH, KOPHSIMHU, CTEMIEHAMH C PAllMOHAIBHBIMU
nokasarensiMu. M3ydeHne TeMbl HAYMHAETCA C BBEICHUS MOHSATHM MHOTOYJICHA,
CTaHJAPTHOTO BUJA MHOTIOYJIEHA, CTENEHM MHOrowieHa. OCHOBHOE MECTO B ATOM
TEME 3aHUMAIOT aITOPUTMBI JEUCTBUI C MHOTOWIEHAMU — CJI0)KEHUE, BBIYUTAHHE
M yYMHOXEHHE. Yyaluecs MJOJDKHBI IOHHMaTh, 4YTO CYMMY, PpPa3HOCTb,
MIPOU3BEICHUE MHOTOYIEHOB BCErJa MOXKHO MPEACTABUTH B BHUJE MHOTOYJICHA.
JIeWCTBHS CHOXKEHUS, BBIUYMTAHUS U YMHOXEHHS MHOTOWICHOB BBICTYIIAIOT KakK
COCTaBHOM KOMIIOHEHT B 3aJaHUSX Ha TPeoOpa3oBaHUs IENbIX BBIPAKCHU.
[ToaToMy HemenecooOpa3Ho MepexoauTh K KOMOMHUPOBAHHBIM 3aJJaHUSAM TPEKIIE,
YEM YCBOEHBI OCHOBHBIE AJITOPUTMBI.

Cepbe3HOe BHUMaHUE B 3TOM TeMe YIEISeTCs Pa3ioKEHUIO MHOTOWICHOB Ha
MHOKHUTEIIN C MOMOIIbIO BEIHECEHHUS 32 CKOOKU OOIIEr0o MHOKUTENS U C MTOMOIIbIO
rpynnupoBkd.  COOTBETCTBYIOIIME  NPEOOpa3oBaHUS  HAXOJAT  HIMPOKOE



IpPUMEHEHHE KaK B Kypce 7 Kiacca, TaK M B MOCJIEAYIOUINX KypcaX, OCOOEHHO B
JENUCTBUSX C PAllMOHAIbHBIMU Apo0siMU. B TaHHOM Teme ydaluecs: BCTpevaroTcs ¢
IpUMEPAMH HCTOJB30BAHUS PACCMATPUBAEMBIX MPEOOpa30BaHUM TMPHU PEIICHUU
Pa3HOOOpa3HBIX 3a/lay, B YACTHOCTH NPU PELICHUU YpaBHEHUH. DTO MO3BOJISET B
XO0JIe M3YyUEHHUsI TEMBbl MPOJOJKUTH padoTy 1Mo (HOPMHUPOBAHHIO YMEHHUS PEIIaTh
YpaBHEHUS, a TAK)KE PEIlaTh 33Ja4d METOJAOM COCTaBJIEHUs ypaBHEHUU. B uucio
YIPAKHEHUI BKJIIOYAIOTCA HECIIOKHBIE 3a/IaHNS Ha JJOKA3aTeJIbCTBO TOXKIECTBA.

(I)OPMyJILI COKPAIICHHOI'0 YMHOKCHHUS

®opmyiel (a+ b)?=a’+2ab+b”, (atb)’=a’+3a°b+3ab’+ b°, (a+ b) (a°
+ ab + b%) = a® + b> . IIpuMenerHre (GOPMyI COKPAIIEHHOrO YMHOKCHHS B
peoOpa30BaHUSIX BHIPAKCHUI.

OcHoBHas 1eTb — BBIPaO0OTaTh YMEHHE MPUMEHATHh (OPMYIIBI COKPAIIEHHOTO
YMHOXKCHHSI B TIPEOOpA30BAaHUSAX IEIBIX BBIPAKCHUH B MHOTOWICHBI H B
pa3ioKEeHNH MHOTOWICHOB Ha MHOXKHUTENH. B 1aHHON TeMe mpoaomxaeTcs padorta
mo (GOPMHPOBAHUIO Yy VYAIIUXCA YMEHHUS BBINOJHATH  TOXKISCTBCHHBIE
npeoOpa3oBaHus 1ENbIX BbIpakeHH. OCHOBHOE BHHMaHHE B TeME YJEISETCS
dopmynam (a - b) (a + b) =a®— b?, (a £ b)> = a’ + 2ab + b? . Vuammecs JOIKHBI
3HaTh 9TU (OPMYJBI U COOTBETCTBYIOIIME CIOBECHBIE (DOPMYIUPOBKU, YMEThH
NPUMEHATh WX KaK «CjJeBa HampaBo», TaK M «cCIpaBa HajaeBo». Hapsmy c
YKa3aHHBIMH pacCMaTpHBArOTCs Takxke Gopmyisl (a + b)® = a® + 3a’b + 3ab® + b,
a> + b’ = (a + b) (a® + ab + b%). OxHAKO OHH HAXOIAT MEHbIIECE IPHMCHCHUE B
Kypce, MTOATOMY HE CIISyeT W3JIUIITHE YBIICKAThCS BBITIOJHEHUEM YIPaKHEHUN Ha
WX UCIHOJIb30BaHUE. B  3akIr0YMTENbHOW YacTH TEMbl paccMaTpUBaETCS
MPUMEHEHUE PA3JIMYHBIX MPUEMOB PA3NIOKEHHUSI MHOTOWICHOB HAa MHOXXHTEINHU, a
TaK)K€ HCIIOJIb30BaHUE TIPEOOPA30BAHUN IIEJIBIX BBIPAKEHUN JJIi  pEIICHUs
IIMPOKOTO KpyTa 3a/1a4.

CucreMbl JIMHEHHBIX YPABHEHUH

Cucrema ypaBHeHUi. Penienue cucTeMsl IByX JIMHEWHBIX YPaBHEHUN C ABYMs
IIEPEMEHHBIMU U €T0 T€OMETPUUECKAst MHTEpIpeTanus. Permenne TeKCTOBbIX 3a1a4
METOJOM COCTaBJICHUs CUCTEM YPABHEHHUM.

OcHOBHas 1eb — O3HAKOMHUTH YYaIIUXCSl CO CIIOCOOOM DEIICHUS CHCTEM
JUHEHHBIX ypaBHEHUW C JBYMS TEPEMEHHBIMU, BBIPA0OTaTh YMEHHE pEIIaTh
CHUCTEMbI YPABHCHUN U MPUMEHSATh UX IPU PELICHUHU TEKCTOBBIX 3a1a4. M3yuenue
CHUCTEM YpPaBHEHHMI pacnpenensercs Mexay Kypcamu 7 u 9 knaccoB. B 7 knacce
BBOJIUTCS MOHATHE CUCTEMBI U PACCMATPUBAKOTCA CUCTEMbI JINHEMHBIX YPABHEHUM.
N3noxkeHre HauMHAETCA C BBEICHHS NOHATUS «JIWHEWHOE YPAaBHEHHE C ABYMS



NepeMEeHHbIMI». B cuctemy ymnpaxHEHHI BKIIOYAIOTCS HECIOXKHBIE 3a/JaHUs Ha
peleHre JMHEWHBIX YPAaBHEHUH C JByMsl TEPEMEHHBIMH B IIEJIBIX YHCIAX.
dopmupyeTcst yMeHne CTpOUTh Irpadk ypaBHeHus a + by =c,rne a# 0 mm b # 0,
Ipy pa3INyHBIX 3HAYEHUSAX a, b, c. BBeaeHue rpaduyecknx o0pa3oB gaer
BO3MOXKHOCTh HArJISIZTHO MCCIIEIOBATh BOIMPOC O YHMCJE PEIICHUH CHUCTEMBI JIBYX
JUHEHHBIX YpaBHEHHUH C AByMs mepeMeHHbIMU. OCHOBHOE MECTO B JaHHOW TeMe
3aHMMAaeT U3YYCHUE aJTOPUTMOB PEIICHUSI CUCTEM JBYX JIMHEWHBIX YpaBHEHHUH C
JByMsI TIEpEMEHHBIMU CITOCOOOM TMOJICTAHOBKU U CHOCOO0OM cioxeHus. BBeaenue
CHCTEM I03BOJISIET 3HAYUTEIHFHO PACHIMPUTh KPYT TEKCTOBBIX 3ajad, PeIIaeMbIX C
NOMOIIIBIO amnmapara anredpsl. [IpuMeneHne crucrteM ynpouaer npouecc nepeBoia
JaHHBIX 33/1a4¥ C OOBIYHOTO SI3bIKA HA SI3bIK YPaBHEHUI.

IHoBTOpEeHue

OcHoBHasi 1enb. [loBTOpUTH, 3akpenuth W 0000mMTH OCHOBHBIE 3YH,
IIOJIy4YE€HHBIE B 7 KJacce.

TpeboBaHus K YPOBHIO TOATOTOBKH
B pe3ynbTaTe nzydeHus Kypca anreOpsl 7 Kjacca yJauiuecs JOJKHBI:

® yMeTh MpeoOpa3oBbIBaTh ajlreOpanuecKkue BbIpaKE€HUs, pellaTh YpaBHEHUS C
OJTHOM TEepEeMEHHON; ® HaxoIuTh O0JacTb OMpelneiaeHUs] (PYHKIHH, CTPOUTH
rpaduky IpsMO MPONOPUMUOHATBHOCTU U JTMHEHHOU (PYHKIINY;

® BLIIIOJIHATD I[GI\KJICTBI/IH HaJl CTCIICHAMH C HATYPAJIbHBIMHU IIOKA3aTCIIIMU,

L4 BBIIIOJIHATD CJIOKCHUC, BBIYMTAHHC U  YMHOJXCHHC MHOI'OYJICHOB,
packKiIaablBaTb MHOT'OYJICHBI HA MHOKXHUTCIIN,

® IPUMEHSTH (POPMYIIBI COKPAIIIEHHOTO YMHOXEHUS B TIPEOOPA30BAHUSIX TIEITBIX
BBIPAKCHUM B MHOTOWICHBI M B PA3JI0KEHUHA MHOTOUYJICHOB HA MHOYKUTENH;

¢ YMCTh pCllaTb CUCTCMBbI JIMHEHHBIX ypaBHeHI/Iﬁ C JAByMA TNICPEMCHHBIMU H
IMPHUMCHATH UX IIPU PCIICHNH TCKCTOBBIX 3a1a4

8 kiace

PanunonanbHbIe IpoOH



PanmonansHass 1poOb. OCHOBHOE CBOWMCTBO JApOOHM, COKpalIeHHe ApOOei.
ToxxnecTBeHHbIE MPeoOpa3oBaHUsl palMOHAIBHBIX BhIpaxeHud. DyHkIMS U ee
rpaduk.
OcHoBHass 1enb —  BbIPabOTaTh yMEHHUE  BBINOJHATH  TOXK/IECTBEHHbBIE
peoOpa3oBaHus pallMOHATIBHBIX BhIpaxkeHUuU. Tak Kak AEHCTBUS C pallMOHATBHBIMU
JIpOOSIMH CYIIECTBEHHBIM 00pa30M OMHUPAIOTCA Ha JIEHCTBUS C MHOTOWJIECHAMH, TO B
Hayaje TEMbl HEOOXOJUMO MOBTOPUTh C YHYAIIMMHCS NPeoOpa3OBaHMs LIEJIbIX
BBIpAKECHUN. [ TTaBHOE MECTO B JIAHHOM TEME 3aHUMAIOT QJITOPUTMbI JECHCTBUU
Ipo0siMU. Ydaiuecs JOJDKHBI MOHUMAaTh, YTO CyMMY, Pa3HOCTb, MPOU3BEACHUE U
yacTHOE ApoOeil Bcerja MOKHO MpeACTaBUTh B Buje apodu. IlpuoOperaembie B
JAHHOM TE€M€ YMEHMs BBIIIOIHATH CIIOKCHUE, BBIYUTAHUE, YMHOXKEHUE U JIEJICHUE
Ipo0el SBISIIOTCA ONMOPHBIMU MPEeoOpa3oBaHUSAX IPOOHBIX BhIpaxkeHui. [lorTomy
UM cleAyerT yaeauTb ocoboe BHHUMaHue. HerenecooOpa3HO mepexoauTh K
KOMOMHHPOBAaHHBIM 33JaHUSIM HAa BCE€ ACHCTBUA C NpoOAMH Mpexae, 4em Oyay
YCBOEHBI OCHOBHBIE AJICOPUTMBI. 3aJJaHUsl HA BCE JEUCTBUA C APOOSMU HE JOJIKHBI
OBITh U3JUIIIHE TPOMO3AKUMU U TpyAOeMKUMHU. [Ipn HaxoXk1eHuu 3HaYeHU Apodei
JNAIOTCSL 3aJlaHvsl Ha BBIYMCIICHUS C IIOMOLIBIO KaJbKyJsiTOpa. B naHHOW Teme
pPaCILIUPAIOTCSA CBEIECHUSA O CTATUCTUYECKUX XapaKTepUCTHKax. BBOIUTCS MOHATHE
CPEAHETO0 TapMOHMYECKOTO psifa TOJIOKUTEIBHBIX 4Hcen. l3ydeHue Temsl
3aBEpILAETCS PACCMOTPEHUEM CBOMCTB rpaduka QyHKIUH .

KBagparHbie kopHU
[lonarue 00 wuppanuoHadbHbIX Yuciax. OOIuMe CBeAeHUS O JIEWCTBUTEIBHBIX
yncinax. KBaaparueiit kopeHs. [loHsTHE 0 HAXOXKACHUHM TPUOTMKEHHOTO 3HAYEHUS
KBajipaTHOTO KOopHA. CBOMCTBa KBaJpaTHBIX KOpHEH. [IpeoOpa3zoBaHus BbIpaKEHUI,
coJiepKalmnx KBaaparHeie KopHu. OyHKIUS , €€ CBOMCTBA U TpaduK.
OcHOBHas 1e/Ib — CHUCTEMATHU3UPOBATH CBEJICHUS O PAMOHAIBHBIX YUCIIAX U J1aTh
MpEACTaBICHUE 00 WPpPALMOHAIBHBIX YUCIAX, PACIIMPUB TEM CAMbIM MOHSTHE O
4KClie; BbIpadOTaTh YMEHHE BBINOJIHATH MPE0OPa30BAHUS BBIPAKEHUMN, CONEPKAIIUX
KBaJpaTHble KOpHM. B gaHHOW TeMme ydyamuecs II0Jy4arOT HadalbHOE
Mpe/ICTaBICHUE O MOHATHH JAEHCTBUTENbHOTO uyucia. C 3Toi 1enpio 00001marTces
M3BECTHBIC YYaIIUMCS CBEACHUS O PalMOHAIBHBIX Ynciax. Ui BBEIEHUS NTOHATHS
MPPaLMOHAIBHOIO YHUCJIA HUCIOJIB3YETCS MHTYUTHBHO NPEACTABICHHE O TOM, YTO
KaXIbId OTPE30K MMEET JUIMHY U MOTOMY KaXJOW TOYKE KOOPAMHATHOM IpPSMOU
COOTBETCTBYET HEKOTOpPOE 4Mucio. lloka3piBaercs, 4TO CyIIECTBYKOT TOYKH, HE
UMEIOILME paluoHANbHBIX abcuucc. [lpu BBeAEHUM TOHSATHUS KOpPHSA MOJE3HO
O3HAKOMHUTH YYAIIUXCSA C HAXOXKICHHEM KOPHEH C MOMOLIBIO KaJbKYJIATOpA.
OcHOBHOE BHHMAaHHE YACIAETCS MOHATUIO apu(METHIECKOTO KBaPATHOTO KOPHS U
CBOMCTBaM apU(METUUYECKUX KBaJApPaTHBIX KOpHEH. JlOKa3bIBAalOTCA TEOpPEMBI O
KOpPHE W3 MPOU3BEACHHUA U APOOU, a TaKKe TOXKIECTBO , KOTOPbIE MOIY4aroT



NpUMEHEHHE B MpeoOpa30BaHUSX BBIPAXKEHHUM, COMEp)KAlIMX KBaJIpaTHBIE KOPHH.
CrnenanpHOE€ BHUMAHHME YIEISIETCS OCBOOOXKIEHHIO OT HUPPAIMOHAIBLHOCTH B
3HaMEHaTele JpoOU B BBIPAKEHUSAX BHUJA . Y MEHUE NPE0OpPa30BbIBATh BBIPAXKECHUS,
cojiepKale KOpHH, 4acTO MCIONB3YyeTCs KaKk B CaMOM Kypce anreOpbl, Tak U B
Kypcax reoMeTpuu, anreopbl 1 Havyai aHanusa. [Ipogomkaercst paboTa 1o pa3BUTHIO
(YHKIIMOHATIBHBIX TpeACTaBIeHUl ydamuxcs. PaccMmarpuBaroTcss ¢QyHKIUS , €€
cBoiictBa u rpaduk. [Ipum u3yuyeHUM (QYHKIMH TMOKa3bIBACTCS €€ B3aUMOCBS3b C
dynkmueit y = x2 , rae x > 0.

KBaapaTHoe ypaBHeHHe

dopMyra KOpHEH KBAJAPATHOTO ypaBHEHMs. PelieHune panuoHalbHBIX YpPaBHECHUM.
Pemenne 3amad, mnpuUBOASIIMX K KBAAPATHBIM YPAaBHEHUAM U MPOCTECUILINM
PalMOHAIIBHBIM YPaBHECHHSIM.

OcHoBHass 1enb — BbIPAOOTATh YMEHMS peulaTh KBaJgpaTHbIE YPAaBHEHUS U
MIPOCTENIINE PAlMOHAIBHBIE YPABHEHHs W NPUMEHATh MX K PELICHHIO 3axad. B
Hayajie TEMbl IPUBOIATCS NPUMEPHI PEIICHUs HETOJHBIX KBaJAPAaTHBIX YPaBHEHMUM.
DTOT MaTepuan CUCTEeMAaTHU3UpyeTcsa. PaccMarpuBaroTCs anrOpUTMbl  PELICHUS
HETOJHBIX KBAApPATHBIX YypaBHEHUW pa3nuyHOro Buja. OCHOBHOE BHHMAaHUE
cieAyeT yAeIUTh PEIICHUI0 ypaBHeHHU Buja ax2 + bx + ¢ =0, rme a # 0, ¢
HCTIONBb30BaHueM (opMyJibl KopHel. B gaHHON Teme ywaluecss 3HAKOMSTCS C
dopmynamu  Buera, BBIpaXAOMIMMH CBSI3b MEXAY KOPHAMH KBaJpPaTHOTO
ypaBHeHUs1 U ero kKosdduiumentamu. OHU HCMONB3YIOTCA B JalbHEHIIEM MpHU
JI0KA3aTEeNbCTBE TEOPEMBI O PA3JIOKEHHM KBAJPATHOIO TPEXUJICHA HA JIMHEHHBIC
MHOKUTEJIN. Y4alluecs: OBJIaJAEeBalOT CIOCOOOM pelIeHHs IPOOHBIX palllOHAIbHBIX
YPaBHEHUW, KOTOPBIA COCTOMT B TOM, YTO PELICHUE TAKMX YPABHEHUW CBOJIUTCS K
PELIECHNUI0 COOTBETCTBYIOIIUX LEJIBbIX YPABHEHUUW C IOCIEAYIOLIMM HMCKIIOUYEHUEM
IIOCTOPOHHUX KOpHEW. H3ydyeHue JaHHOM TEMBI TO3BOJSET CYLIECTBEHHO
pacCIIMpPUTh anmnapar ypaBHEHUH, UCIIOJIb3YEMBIX IS PEIICHUS TEKCTOBBIX 33/1a4.

YucaoBbie HEPABEHCTBA U UX CBOMCTBA

[lowieHHO CIIOKEHHE W YMHOXEHHE YHUCIOBBIX HepaBeHCTB. [lorpemHocts u
TOYHOCTh TpHUOIVKeHUs. JIMHEiiHbIe HEpaBEHCTBA C OJIHOM TEPEMEHHOM W HX
CUCTEMBI.

OcHOBHas 1€ — O3HAKOMMTh YYaIllUXCS C IPUMEHEHHE: HEPABEHCTB VISl OLICHKU
3HAUYEHUN BBIPAXKECHMM, BBHIPAOOTATh yMEHHWE pellaTh JIMHEHHbIE HEPaBEHCTBA C
OJIHOU MEPEMEHHOM U UX CUCTEeMbI. CBOMCTBA YHUCIIOBBIX HEPABEHCTB COCTABIISIOT TY
0a3y, Ha KOTOPOW OCHOBAHO PEIICHNE JTMHEWHBIX HEPABEHCTB C OJHOW TIEPEMEHHOM.
TeopemMbl O TMOYIEHHOM CIIOKEHUM W YMHOKEHUM HEPABEHCTB HAaXOIUTh
IIPUMEHEHHUE TPU BBIIIOJHEHUH MTPOCTEHIINX YIPAKHEHUNW HA OLIEHKY BBIPAKCHUU



Mo MeToay rpaHull. BBomsrcs moHATHA aOCOJIIOTHOM MOTPEIIHOCTH U TOYHOCTHU
NpUOIMKEHUS,, OTHOCUTEIBHON IMOIPEIIHOCTH. YMEHUS MPOBOJIUThH JIEAYKTUBHbBIE
pacCykJIeHUs MOIy4aroT pa3BUTHE, KaK IIPHU JOKA3aTENbCTBAX YKAa3aHHBIX TEOPEM,
TaK U IIPU BBINOJHEHUN YNPAXHEHUH Ha JOKa3aTelbCTBa HEPABEHCTB. B CBA3M C
pELIECHNEM JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHO: JAaeTcsl IOHATHE O
YHCIIOBBIX MPOMEXKYTKAX, BBOASTCS COOTBETCTBYIOIINE Ha3BaHUS U 0003HAYCHHS.
PaccmoTpeHnio  cuCTEM  HEPABEHCTB  OJHOM  IEPEMEHHOM  IPEALIECTBYET
O3HAKOMJICHUE YYalllUXCSl C MOHATUSAMHU IEpPEeceYeHUs U OObEIUHEHUS MHOMKECTB.
IIpy pemeHur HEPABEHCTB HMCHOJIB3YIOTCS CBOMCTBA PaBHOCHUIIBHBIX HEPaBEHCTB,
KOTOpBIE Pa3bICHIIOTCS Ha KOHKPETHBIX Hpumepax. Ocoboe BHUMAHHUE CIEAYET
YIEIUTh OTPa0OTKE YMEHMsI pellaT MpOoCTeHIlne HEpaBEeHCTBA BUaa ax > b, ax < b,
OCTaHOBUMBIINCH CIIEIHAIBHO HA ciiydae, koraa a < (. B aToit Teme paccMarpuBaeTcs
TAaK)KE€ PELICHHE CHUCTEM JBYX JIMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM, B
YaCTHOCTU TaKUX, KOTOPBIE 3aIIMCaHbl B BUJIE IBOWHBIX HEPABEHCTB.

CreneHnb ¢ HeJIbIM OKa3aTeaeM. JJIEeMEHTbI CTATUCTHKHU

Crenenp c menpIM IoOKasaTenemM M ee cBoicTBa. CTaHIapTHBIA BUJA YHUCIIA.
HauvanbHble cBeieHUs 00 OpraHu3aluy CTAaTUCTUYECKUX UCCIIEI0OBAaHU.

OcHoOBHas 1€ — BbIPAa0OTaTh YMEHHUE NPUMEHSATH CBOMCTB, CTEIEHU C LIEIBIM
MOKa3aTelieM B BBIYHMCICHHUSAX U MpeoOpa3oBaHUsIX CHOPMUPOBATH HayajbHBIE
MIPEACTABICHUS] O COOpEe M TPYNIHUPOBKE CTATUCTUYECKHUX HAHHBIX, UX HAIJISITHON
uHTeprperanuu. B 3Tol Teme (GOpMyIUPYIOTCS CBOMCTBA CTEMEHU C IIEJIbIM
rmokazaresneM. MeTon A0Ka3aTeNnbCTBA 3THUX CBOMCTB ITOKA3BIBAETCS HAa NPUMEPE
YMHOXEHHUS CTEIIEHEW C OJMHAKOBBIMH OCHOBAHUAMH. JlaeTCs MOHATHE O 3alUCH
4yuciaa B CTaHIApTHOM Buze. [IpuBoaATCs npuMephl HCIIOJIb30BAaHUs TAKOW 3aIMCH B
(u3rke, TEXHUKE M JAPYrux oOJacTsIX 3HaHWHU. Yyamuecs MOJIy4yarOT HayallbHbIE
IpeICTaBlIeHUs 00 OpraHU3alui CTAaTUCTUYECKUX UcciieqoBaHUi. OHU 3HAKOMSITCS
C MOHATHUSIMU T€HEPAIbHOW M BBIOOPOUYHON COBOKYMHOCTH. IIpMBOASATCS mpUMEPHI
NPEICTaBIICHUS CTATUCTUYECKUX JAHHBIX B BHUJE TAOJMI] YaCTOT U OTHOCUTEIBHBIX
4acToT. Y4allluMCs MpeUIaraiTcs 3aJaHus Ha HAXOXKJEHUE MO TadyMile 4acToT
TaKUX CTATUCTUYECKHX XapaKTePUCTHK, KakKk cpeaHee apudMeTHyeckoe, Moja,
pasMax. PaccmarpuBaercss BOIpPOC O HAIVISIAHOM MHTEPNPETAUUHU CTATUCTUYECKOU
uHpopmanuu. V3BecTHble ydamuMmcsi CHOCOOBI HArJSIAHOTO  IPEICTaBICHUS
CTaTUCTUYECKUX JAHHBIX C TIOMOIIBIO CTOJOYATBIX M KPYIOBBIX JUArpamm
PACIIMPSIOTCS 3a CUET BBEJICHUS TAKUX MOHATHM, KaK MOJIA TOH U THCTOTPaMMa.

IHoBTOpenne (10 yacos)
OcuoBHas 1ienb. [loBTOpUTh, 3aKpenuTh U 0000mUTH OCHOBHBIE 3YH, momyueHHbIe
B 8 KJacce.



TpeboBanust K ypOBHIO TOATOTOBKH.

B pesynbpraTe u3yueHus Kypca anredpsl 8 Kinacca ydyanecs J0JKHBI:

® YMETb BBIOJIHAThH TOKIECTBEHHBIE MPE0OPA30BaHUS PALIMOHATIBHBIX BBIPAXKECHHIA;
® UMETh TMpEeJCTaBlICHHE 00 UPPANUOHANBHBIX YHCIAX, YMETh BBINOJHATH
npeoOpa3oBaHusl, COACPKAUUX KOPHU;

® YMETh pEIIaTh KBAaJAPATHBIC YPABHEHUS, PALIMOHAIIBHBIE YPABHEHUS U IPUMEHSATH
UX K PELICHUIO 3a/a4;

® YMETh PEIIaTh JUHEHHBIE HEPABEHCTBA C OJHOU NEPEMEHHOM U UX CUCTEMBI;

® [PUMEHATh CBOWCTBA CTENEHUM C LEJIbIM II0KA3aTEJIEM B BBIYMCICHHIX U
npeoOpa3oBaHUsX;

® UMETh HayallbHble MNPEJCTaBICHUS O COOpe M TPYNIHUPOBKE CTATUCTUYECKHUX
JAHHBIX, UX HATJISIAHOW MHTEPIPETALIMH.

9 kiacce

CaoiicTBa pynkuui. KBaaparnunas pyHkuus

Oyuknus. CoiicTBa pyHkumil. KBaapaTHelil TpexuwieH. PaznoxkeHne KBaipaTHOTO
TpexuwieHa Ha MHOxuTenn. OyHkuus y = ax2 + bx + ¢, ee cBoicTBa U rpaduk.
Crenennas ¢(ynkuusa. OCHOBHas Ieflb — pacIIUPUTh CBEACHHUS O CBOMCTBax
GyHKIUNA, O3HAKOMUTH YYAIIUXCS CO CBOWCTBAMH W TpapUKOM KBaIpaTHUHON
¢yHkuuu. B Hadanme TeMbl CHCTEMATU3MPYIOTCA CBEAEHUS O (YyHKLIHSX.
[ToBTOpSITOTCS OCHOBHBIE MOHATHUSA: (YHKLUHS, APryMEHT, 00JIaCTh OIpeaesieHus
¢yakuuu, rpaduk. J[aroTcs TOHATHUS O BO3PACTAHMM M YOBIBAaHUM (PYHKIIHH,
MPOMEKYTKAaX 3HAKOMOCTOSHCTBA. Tem cambIM co3naerca 0a3za Juisl YCBOEHUS
CBOWCTB KBaJ[paTUYHOW M CTENEHHOW (YHKIMA, a TakkKe IJs JalbHEHIIero
yray6nenuss (pyHKUMOHAIBHBIX MPEACTABICHUN NMPU HM3YYEHUHM Kypca aiareopbl u
Hayaj aHannsa. [IoaroToBUTENBHBIM IIArOM K M3YYEHHUIO CBOWCTB KBaJIpaTUYHOMN
(GYHKUMU ABISIETCS TAKKE PACCMOTPEHUE BONPOCA O KBAJAPATHOM TPEXUJIEHE U €ro
KOPHSIX, BBIICJICHMM KBaJpaTa JIBY4YJI€HAa M3 KBaJPATHOTO TPEXWICHA, PA3JIOKEHUU
KBaJIpaTHOTO TpEXWIeHa Ha MHOXUTeNH. W3yueHue KBaJpaTUYHOU (QYHKIUU
HAaYMHAETCsl C paccMOTpeHus (PyHKIMU y = ax2 , ee CBOMCTB U OCOOEHHOCTEH
rpaduka, a TakKe IPYTUX YaCTHBIX BUIOB KBAIPATHUYHON QYHKIMH — (DYHKIHHN y =
ax2 + b, y =a (X - m)2 . OTU CBEIICHUS HCIOJb3YIOTCA MPU U3YYCHUU CBOICTB
KBaJpaTHUHOW (YyHKIMHU oOuiero Buaa. BaxkHo, 4TOOBI ydaluecss MOHSUIM, YTO
rpaduk pyHKuM y = ax2 + bx + ¢ MokeT ObITh MOTy4YeH U3 rpaduka QyHKIUU y =
ax2 Cc MOMOILBIO JIByX MapajljiesIbHbIX NepeHocoB. [Ipuembl moctpoeHus rpaduxa
¢ynkuuu y = ax2 + bx + ¢ oTrpabarbiBaloTCsl Ha KOHKPETHBIX npumepax. [Ipu stom



ocoboe BHUMaHHE CJeIyeT YyAETUTh (POPMHUPOBAHUIO Yy YYAIIMXCA YMEHUs
yKa3blBaTh KOOPJWHATHI BEPIIMHBI MapaloJibl, €€ OCb CUMMETPHH, HAMpaBliCHUE
BeTBe mapabounbl. [Ipu m3ydeHUM 3TOW TeMbl JajbHEHIIee pa3BUTHE IMOITY4YaeT
yMEHHUE HaXOAUTh MO TpaduKy MPOMEXKYTKH BO3pacTaHus U yObIBaHUS (DYHKIIMH, a
TaK)Ke MPOMEXKYTKH, B KOTOPhIX (DYHKIMSI COXpaHsET 3HAK. YUaluecs 3HaAKOMSITCS
CO CBOMCTBaMHM CTCTICHHOW (PYHKIUHK Yy = X' MPU YETHOM M HEYETHOM HATYPaJTbHOM
nokaszatene 1. BBoaurcsa moHATHE KOpHS N-il creneHd. OHH  MOJTYYaroT
MIPEACTABIICHHNE O HAXOXJCHUM 3HAYCHWW KOPHSA C IIOMOULIBIO KaJIbKYJISATOPA,
IpUYeM BbIPAOOTKAa COOTBETCTBYIOUIUX YMEHUM HE TpeOyeTCs.

YpaBHeHUS U HEPABEHCTBA C OTHOM NMEPEMEHHOM
Iensle ypaBHeHus. [[poOGHble panmoHanbHble ypaBHeHHMs. HepaBeHcTBa BTOpoOM
CTEIIEHH C OJHOM EPEMEHHON. MeTOo MHTEPBAJIOB.
OcHOBHas L€ — CUCTEMATU3UPOBATH U OOOOIIUTH CBEICHUS O PEIICHUH LIETbIX U
IPOOHBIX PAIMOHAJIBHBIX YPaBHEHUM C OJ] HOW MEPEMEHHOM, COPMHUPOBATH YMEHHE
pelIaTh HEPABEHCTBA BU/IA ax’ + bx + ¢ > 0 wm ax’ + bx + ¢ <0, rae a # 0. B oo
TEME€ 3aBEpLIACTCS M3YyYECHHUE PALMOHAIBHBIX YPAaBHEHUU C OJHOM IIEpEMEHHOU. B
CBS3U C OTHUM MPOBOAMUTCS HEKOTOpoe 0000IIeHHe U yriayOjieHue CBeleHU 00
ypaBHEHUAX. BBOJATCS MOHATHSA LIEJIOT0 PAlMOHAIIBHOIO YPABHEHHUS U €r0 CTEIICHH.
VYyammecs 3HAKOMATCS C PELIEHUEM YPAaBHEHUM TPEThEW CTENEHW U YETBEPTOU
CTEIIEHH C MOMOIIBIO PA3JIOKEHHUS] HA MHOYKHATEIIM M BBEACHUS BCIOMOTATEIBHOU
IepeMeHHON. Meroa pemeHuss ypaBHEHUM IyTEM BBEACHUS BCIIOMOIATEIbHBIX
MEPEMEHHBIX OyJIeT IIMPOKO UCIOJIb30BaThC B JalbHEHIIEM MpU PpPELICHUU
TPUTOHOMETPUYECKUX, Jorapu(pMUUECKUX U  JAPYTUX BHJIOB  ypaBHEHHIl.
PacummpsioTcss cBeeHHMS O pEHIeHHH JpOOHBIX palMOHAIbHBIX YpaBHEHUI.
VYyammecs: 3HAKOMATCS ¢ HEKOTOPBIMM CIIEHUAJIBbHBIMU IIPUEMAMU PELIEHUS] TaKUX
ypaBHeHui. POpMHUpPOBAHUE YMEHUN pElIaTh HEPABEHCTBA BUA ax’+bx ++c¢>0
wim ax” + bx + ¢ < O, rae a # 0 ,0CyIIeCTBISETCS C OMOPOi Ha CBEICHHUS O rpaduke
KBaJIpaTUYHOW (DyHKIMHU. Yyamuecss 3HAKOMATCS C METOJAOM HWHTEPBAlOB, C
MIOMOIIBIO KOTOPOTO PENIAIOTCS HECIIOKHBIEC PAllMOHAJIbHBIE HEPABEHCTBA.
OcHOBHasE 1eJdb — BHIPAOOTaTh YMEHHE pEIIaTh MPOCTEUIINE CHCTEMBI,
COZIEpIKAIllNEe ypaBHEHHE BTOPOW CTENEHU C JIBYMs IIEPEMEH S M3YYEHUE CUCTEM
YpaBHEHUH C ABYyMs NepeMeHHbIMUA. OCHOBHOE BHHMAHHE YJNIEISAETCS CUCTEMaM, B
KO TOpPBIX OJHO W3 ypAaBHEHUW MEPBOM CTENEHH, a APYroe BTOpou. M3BeCTHBIN
yyaluMcs Crnocod MOJCTAaHOBKM HAXOAMT 3JECh JalibHEWllee NPUMEHEHUE U
MO3BOJIIET CBOJAUTH PEIICHUE TAKUX CHCTEM K PELICHHUIO KBAJPATHOTO YPABHEHHS.
O3HakOMJIEHHE yd4allUXcd C IPUMEpaMH CUCTEM YPaBHEHUHW C  JAByMS
NEePEeMEHHBIMH, B KOTOPbIX 00a ypaBHEHHMsS BTOPOW CTENEHH, JOJIKHO
OCYILECTBIIATHCA C JOCTATOYHOU OCTOPOKHOCTBIO M OIPAHUYMBATHCS MTPOCTENIIUMU
npuMmepamu. [IpuBieueHne M3BECTHBIX yJallUMCs TpadUKOB MO3BOJISIET MPUBECTU



npuMepsl TpadudIecKoro pemeHus: cucteM ypaBHeHHU. C MOMOIIBI0 rpapuuecKux
OPEACTABICHUA MOXHO HarJBIHO II0Ka3aTh YYalIUMCS, YTO CHUCTEMBI JIBYX
YPaBHEHUH C ByMs IIEPEMEHHBIMU: BTOPON CTENEHU MOTYT UMETh OJHO, JBa, TPH,
YeThIpEe pEIICHUS WIM HEe HMMeTh pemeHuil. Pa3paboTaHHBII MaTeMaTHUECKUN
anrapar I03BOJIIET CYLIECTBEHHO PACIIMPUTH KJIACC COAEPIKATEIBHBIX TEKCTOBBIX
3a/1a4, pelIaeMbIX C MMOMOLIBIO CUCTEM ypaBHEHHU. V3ydeHue Tembl 3aBepIIacTCs
BBEJCHUEM ITOHATHNA HEPABEHCTBA JIBYMS NEPEMEHHBIMU U CHCTEMBbI HEPABEHCTB C
IByMsI mepeMeHHbIMU. CBeZieHusI 0 rpaduKax ypaBHEHUN C JBYyMs MepeMEHHBIMU
UCIIOJIB3YIOTCSI IIPU WJUIIOCTPALMM MHOKECTB PEUICHUH HEKOTOPBIX IMPOCTEUIINX
HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.
Iporpeccun

Apudmernueckas 1 reomerpuueckast nporpeccur. @opmysbl N-ro wieHa U CyMMBI
IIEPBBIX
N- wieHoB nporpeccuu. beckoHeyHo yObIBaroIIasi reoMeTpruuecKast Iporpeccus.
OcHOBHasi 1enb — JAaThb MOHATUS 00 apu(METHYEeCKOW U TIeOMETPUYECKOU
IPOIrpeccUsiX KaK YHUCIOBBIX MOCJIEI0BATENbHOCTIX ocoboro Buaa. llpu uzyuenun
TEMbI BBOJUTCA ITOHATHE IIOCIIEN0BATEIIBHOCTH, Pa3biACHAETCS CMBICI TEPMHUHA «N-1
YJIeH IOCEA0BAaTEIbHOCTHY, BbIpa0ATHIBAETCS YMEHHME HCIOJb30BaTh HHIEKCHOE
0003HaueHne. JTU CBEACHUS HOCAT BCIIOMOTATEIbHBIN XapakTep U UCHOJIb3YIOTCS
IUIsl M3y4YeHus: apu(MeTHUecKOo M TeoMeTpuyeckod mnporpeccuil. Paborta ¢
(dopMynamMu n-ro 4yjieHa ¥ CyMMBbI NIEPBBIX I'a YJIEHOB MPOrPECCUid, TOMUMO CBOETO
OCHOBHOT'O HA3HAYE€HHUsI, O3BOJISIET HEOJHOKPATHO BO3BPAILATHCS K BBIYMCICHUSM,
TOKJIECTBEHHBIM IPEOOPA30BAHUSAM, PEIICHUIO YPaBHEHHM, HEPaBEHCTB, CHCTEM.
PaccmarpuBaroTcsi ~ XapaKTepUCTUYECKHE  CBOMCTBA  apU(PMETHUYECKONM |
FEOMETPUYECKONM IPOTPECCUM, 4YTO IO3BOJSAET PACIIMPUTH KPYTr MpPEaiaraeMbIX
3a1ad4.

JIeMEHTbl KOMOMHATOPUKHU U TEOPHH BEPOSATHOCTEH
KoMOunaropHoe npaBuiio ymHOkeHus. IlepecTaHOBKHM, pa3MelIeHUsl, COYETAHMUS.
OTHOCHUTENIbHAS 4aCTOTa U BEPOATHOCTh CIIY4ailHOTO COOBITHS.
OcHOBHass 1EeNb — O3HAKOMHUTH Y4YalMXCA C TMOHATHSAMH I€PECTAHOBKH,
pa3MelIeHHs], COYETaHUs M COOTBETCTBYIOUIMMH (QopMyJaMu s TOJCYETa HuX
YUCJIa; BBECTH IIOHATUS OTHOCHUTEJIBHOW YaCTOTbl M BEPOSTHOCTH CIIy4aHHOI'O
coObITHA. V3yueHue TeMbl HAUMHAETCS C PEIIeHUs 3a7ad, B KOTOPBIX TpeOyercs
COCTaBUTh T€ WM HWHbIE KOMOMHAIMK 3JIEMEHTOB M TMOACYUTATh MX YHUCIO.
Pa3bsicHsieTcss KOMOMHATOPHOE MPABWIO YMHOXKEHHS, KOTOPOE HCIOJIb3yeTCs B
JanbHeileM Tmpu BbIBOJAE (QopMysn s TMOJACYETa YHCIa TMEePEeCTaHOBOK,
pasMeniennii U couetanuil. [lpym u3yueHMM MAaHHOTO MaTepuana HeoOXOIUMO
o0OpaTUTh BHHMAaHHE YYallUXCsl Ha pa3IM4yhe TMOHATHA «pa3MELIEHUuE» |
«codeTtaHue», cGOpMHpOBaTH y HHUX YMEHHE ONpPENesiTh, O KaKOM BHJIE



KOMOMHAUMKA HAEeT peyb B 3anade. B paHHOW Teme ydamuecs 3HaKOMSTCS C
HAaYaJIbHBIMU CBEJCHUSI MU U3 TEOPUU BeposATHOCTEH. BBomsTcs mnoHsTUsA
«CIlydaifHOe COOBITHE», «OTHOCHUTEJIbHAS 4YacTOTa», «BEPOATHOCTH CIYy4alHOTO
coObITus». PaccMmaTpuBarOTCsi CTaTUCTHUECKMH M KIACCUYECKMM TMOAXOABI K
OTIPEIIETICHUIO BEPOSITHOCTA CIy4alHOTO COOBITHS. BakHO 00paTuTh BHUMaHUE
YYAIIUXCS Ha TO, YTO KJIACCHYECKOE ONPEIETIEHUE BEPOATHOCTU MOKHO IMPUMEHSTh
TOJIBKO K TaKUM MOJEJSIM PEalbHBIX COOBITHI, B KOTOPBIX BCE MCXOMBI SBISIOTCS
PAaBHOBO3MOXHBIMH.
IToBTOpEHME (MTOTOBOE)

OcHoBHas 1enb. [ToBTOpuTh, 3aKpenuTh 1 00001UTH OCHOBHBIE 3Y H, nosyueHHbIe B
9 kiacce.



3. TemaTn4yeckoe MIaHNPOBaAHHUE

7 kaace
Ne Coneprxkanue yueOHOro Matrepuaia KomunuectBo | KoHTpomb
JacoB
1 I'napa 1 23 K.p. Nel
Bripaxxenusi, TOK1€CTBA, YPaBHEHUS K.p. No2
2 I'naBa 2 11 K.p. Ne3
OyHKIMHU
3 I'naBa 3 13 K.p. Ne4
CreneHb ¢ HaTypalbHBIM TOKA3ATENEM
4 I'naBa 4 16 K.p. Ne5
MHOT04JICHBI K.p. Ne6
5 I'naBa 5 17 K.p. Ne7
DopMyIIbl COKPAILIEHHOTO YMHOKEHUS K.p. Neg
6 I'maBa 6 16 K.p. Ne9
Cucremsl JINHEWHBIX YPaBHEHUM
[ToBTOpEHUE U cucTeMaTU3aIMs y4eOHOTO MaTepurana 6 K.p. Nel0
8 kiacce
No Conepxanue yueOHOro MaTepuaia KomnuectBo | Kontpons
JacoB
1 ['naBa 1 23 K.p. Nel
PanmonansHbIC 1poOH K.p. Ne2
2 ['maBa 2 21 K.p. Ne3
KBagpaTHbie KOpHU K.p. Ne4
3 ['maBa 3 24 K.p. Ne5
KBagpaTHbie ypaBHEHUS K.p. Ne6
4 ['naBa 4 18 K.p. Ne7
HepaBeHnctsa K.p. Ne§
5 I'maBa 5 14 K.p. Ne9
CreneHs ¢ 1eJIBIM MOKa3aTeaeM. DJIEMEHThI CTATUCTHUKH.
[ToBTOpEHME 1 cucTeMaTU3alMs y4eOHOro MaTepuana 3) K.p. Ne10




9 kiacce

Ne Coneprkanue yueOHOTO MaTepHraia KommuectBo | KoHTpomb
4acoB

1 ['maBa 1 22 K.p. Nel
KBanpartnunas GyHKIus K.p. Ne2

2 ['naBa 2 14 K.p. Ne3
YpaBHEHNS U HEPABEHCTBA C OJHOW NIEPEMEHHOMN

3 ['maBa 3 17 K.p. N4
YpaBHEHUS U HEPABEHCTBA C IByMsI IEPEMEHHBIMU

4 ['naBa 4 15 K.p. No5
Apudmernueckas 1 reoMeTpruuecKas Iporpeccuu K.p. Ne6

5 ['maBa 5 13 K.p. Ne7
DneMeHTbl KOMOMHATOPUKU U TEOPUH BEPOSITHOCTEH
[ToBTOpEeHME 1 cucTemMaru3alus yueOHOTO MaTepuaa 21 K.p. Ne8




