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IHosgscHUTEJLHAA 3alIMCKA

PaGouass mporpamma 1o Kypcy «AureOpa» COCTaBlieHa Ha OCHOBE CIEIYIOIIUX
HOPMATUBHBIX JOKYMEHTOB:

- ®enepanpHOro 3akona Ne 273 - @3 «O06 obpazoBanuu B Poccuiickori Deaepanum» oT
29.12.2012 (ct.2, 11.9);

- depepallbHOTO TOCYIAPCTBEHHOTO 00pa30BATEIBHOTO CTaHJApTa OCHOBHOTO OOIIEro
obpazosanus (5-9 ki1.) (Ilpukaz MO u H PO ot 17.12.2010 Ne 1897 B pen. ot 31.12.2015);

- @enepanbHOrO TEpedHsT Y4eOHUKOB, PEKOMEHJIOBAaHHBIX K HCIOJIB30BAHUIO B
00pa30BaTeNbHBIX YUPEKICHUSAX, PEATH3YIOIIUX MTPOrPaMMBbI 00IIET0 00pa30BaHMs M UMEIOIIIX
rocyaapcTBeHHyr0 akkpeautamuio, Ha 2020-2021 y4ueOHbIii ro;

- I'omoBoro kanengapHoro y4yeOnoro rpapuka MBOY «I'mmuazus Ne8» na 2022-2023
y4eOHBIN TOT;

- Ilonoxenust o paboueil nmporpamme yuurens, padoratomero no ®I'OC 5 — 11 kmacc
MBOY «'umHaszust Ne®» ot 24.05.2016;

- OcHoBHOI1 06pa3zoBarenbHO porpamMmbl MBOY «'mmuazus Ne8»;

- [IpumepHO#i iporpamMmbl 001IeT0 00pa3oBanus o Maremaruke / EmuHoe okHO gocTyma
K DJIGKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM [DNeKTpoHHBIM pecypce]. Pexxum moctyma:
http://window.edu.ru/resource/182/37182/files/08-0.pdf. ([Iara moctymna: 21.07.15)

V4ueOHO-METONNYECKUH KOMIUIEKC COCTOUT M3:
- A.I'. Mopakosud Anrebpa 7kmacc. B aByx wactax. Y.1: YdeOHuk s
o01ieo0pa3oBaTenbHbIX YupexaeHuii. — M.: Muemosuna, 2019;
- A.I'. MopnkoBuu Anrebpa 7 kmace. B aByx uactsax. Y.: 3amaunuk aist oOiie
o01ieo0pa3oBaTeabHbIX YupexaeHuii. — M.: Muemosuna, 2019;

Henun, npuHIUIBI, TOTHKA NOCTPOEHHUA Kypca

Matemarnueckoe oOpa3oBaHME B [/ Kjacce WUIrpaeT OOJbIIYI0 POJb B MPAKTUYECKON U
JTYXOBHOW kM3HM oOyuatomuxcs. IlpakTudeckas mojae3HOCTh OOYCIIOBIIEHA ITOHMMaHUEM
INPUHIMUIIOB yCTPOMCTBA W  HCIIOJIB30BAHHWS COBPEMEHHOM TEXHUKH, COLUAIBHOU W
DKOHOMHYECKON JEATEIBHOCTU 4YEJIOBEKA; CIYKUT OINOPHBIM NPEIMETOM JUISl HM3Yy4YEHUs
CMEXHBIX JHUCUHUIUIMH;, (GOpPMUPYET MaTeMaTHYE€CKUH CTUJIb MBIIIJICHUS; Aa€T BO3MOXHOCTb
pa3BUBaTh TOUYHYIO HH(POPMAIIMOHHYIO peub. VIcTopus pa3BUTHs MaTeMaTUKH, UCTOPHS BETUKUX
OTKPBITHI, UMEHA JIt0JIel, TBOPUBIIUX HAYKy, BXOJUT B HMHTEJUIEKTYyaJIbHbII Oarax KaxKaoro
KYJIBTYPHOT'O Y€JI0BEKa; AaeT BO3MOXKHOCTb Pa3BUBATh TOUHYIO HH(POPMALIMOHHYIO peYb.

Inaenoti  yenvio IIKOIBHOTO 00pa3oBaHUsl ABISETCS pa3BUTHE peOEHKa Kak
KOMIIETEHTHOM JIMYHOCTHU ITYTEM BKJIFOUEHHMSI €70 B PA3JINYHBIE BUJIbI LICHHOCTHON YEJIOBEYECKOU
NeATeTbHOCTH: yu€0a, TIO3HAHMS, KOMMYHHUKAIHsS, TPOo(PEecCHOHATBHO-TPYAOBOM BBHIOOD,
JUYHOCTHOE CAMOPA3BUTHE, LIEHHOCTHBIE OPUEHTAIMH, MOHMCK CMBICIOB JKU3HEIEATEIBHOCTH.
OTo mpenompeneNnseT HampaBlIeHHOCTh Ieneld oOyueHus Ha (opMmHupoBaHHE KOMIIETEHTHOMN
JUYHOCTH, CIIOCOOHOM K KHU3HEIEATENbHOCTH M CaMOONPEICNCHUI0 B HH(POPMALMOHHOM
oO1iecTBe, SICHO MPEACTABIAIONIEH CBOM MOTEHIMAIbHBIE BO3MOXHOCTH, PECYPCHl U CIOCOOBI
peanu3aly BBIOPAHHOTO JKM3HEHHOro myTH. IloaToMy wu3ydeHue anreOpbl Ha CTYINEHH
OCHOBHOTO 00111eT0 00pa30BaHuUs HANPABIEHO Ha JOCTH)KEHUE CIEIYIOIMUX IIeNIeH:

1) ¢ nanpasnenuu 1UUHOCMHO20 pa3eUmMUsL

-pa3BUTHE JIOTUYECKOIO KPUTUYECKOTO MBIIUICHUS, KYJIbTYPbl PEUYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

-popMupOBaHHE Yy YYALIMXCS HWHTEUIEKTyaJbHOH YECTHOCTH U OOBEKTHBHOCTH,
CIIOCOOHOCTH K TPEOJOJEHHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BBITEKAIOUIUX M3 OOBIIEHHOIO
OTbITa



-BOCIIUTAHUE KAYECTB JIMYHOCTH, OOECIEUUBAIONINX COIUAIBHYI0O MOOUIBHOCTb,
CIIOCOOHOCTH PUHUMAThH CAMOCTOSATEIbHBIC PEIICHUS;

-popMUpOBaHUE KAYEeCTB MBIIIICHHUS, HEOOXOMUMBIX IJIA QJalTallid B COBPEMEHHOM
nH(pOpPMaITMOHHOM OOIIECTBE;

-pa3BUTHE UHTEPECa K MATEMATHYECKOMY TBOPUECTBY M MAaTEMATHYECKUX CIIOCOOHOCTEI;

2) 6 MemanpeoMemHoM HAnpasieHuu

-hopmupoBaHue MpeACTaBICHUN 00 anredpe Kak 4acTH OOIICYEIOBEYECKON KYIbTYpBL, O
3HAaYUMOCTHU aJII‘erBI B Pa3BUTHU LUBUIIN3AlIUU U COBPCMCHHOI'O O6H_IeCTBa;

-pa3BUTHE TIpeICTaBICHUI 00 anrebpe kak (OpMe OMUCAHUS U METOJAC IO3HAHMS
I[eﬁCTBHTeJ’IBHOCTH, CO31aHHucC yCJIOBI/If/’I JUISL HpHOGpeTeHI/IH MEpBOHAYAJIBHOT'O OIIbITa
MaTeMaTH4YeCKOr0 MOJICITHPOBAHUS;

-popmupoBaHue OOUMX CIOCOOOB MHTEIUIEKTYaTbHOW JESITEIbHOCTH, XapAKTEPHBIX IS
MaTeMaTUKU M SIBISIFOLIMXCS OCHOBOW ITO3HABATENILHOM KYJBTYPbI, 3HAYUMOMN [UISI Pa3IMYHBIX
cdep YeIOBEUYECKON IeATEIIHPHOCTH;

3) 6 npedomemnom nanpasnenuu

-OBJIaJICHUE MAaTEeMAaTUYECKMMU 3HAHUSAMH M YMEHHMSIMH, HEOOXOAMMBIMU JUIs
IPOIOJDKEHHUS OOYYEeHHsI B CTapIIei MIKOJEe WM MHBIX 00IIe00pa30BaTeNbHBIX YUPEKIACHUSAX,
W3YYEHHUs CMEXHBIX IUCLUUIUIMH, IPUMEHEHUS B IIOBCEIHEBHOM JKU3HH;

-co3nanue (GyHAaMEHTa JUIsi MaTeMAaTH4YEeCKOTO pa3BUTHS, (OpPMHUPOBaHHUS MEXaHU3MOB
MBIILUICHHS], XapaKTEPHBIX JJI1 MATEMATUYECKOU IEATEIBHOCTH.

XapakrTepucTuka ¢GopM U MeTO10B KOHTPOJIA

OcHoBHBIE (DOPMBI TEKYIIEro KOHTPOJS — KOHTPOJIbHAs paboTa W CaMOCTOSATENbHAs
pabota. B nporpamme npenycMoTpeHsl 8 TeMaTHYECKUX KOHTPOJIBHBIX paboT:

- KP Nel «MaremaTtndeckuii sI36IK. MaTeMaTndeckas MOJICIbY;

— KP No2 «JIunetinas GyHKIU»;

- KP Ne3 «Cuctembl IBYX TMHEWHBIX YPaBHEHUH C IBYMSI HEU3BECTHBIMUY;

- KP Ne4 «Crenens ¢ HaTypajabHbIM [TOKA3aTEIEM»;

- KP Ne5 «Onnounensl. Onepaiiuy HaJ OJTHOWICHAMM;

- KP Ne6 «MuorouneHsl. ApupmMeTndeckre ornepannun HaJl MHOTOUJICHAMINY,;

— KP Neo7 «Pa3oxeHre MHOTOYJIeHA Ha MHOKHTEITI,

- KP Ne§ «DyHKIus y=x»;

Taxke BKJIIOYEHBI KOHTpOJbHas pabora 3a 1 momyroame M WUTOTOBas KOHTPOJIbHAS
pabora.



Conep:xkanue y4eOHOro npeamera

Ne Ha3zBanmue pa3nena | KonuyecTtBo yacos Konrpoan

n/n MPOrpaMmMbl

1 MaremaTtuueckuii A3BIK. 11 KonTtponbHas padora Nel
Matemaruueckas MOJIeb

2 Jlunetinas QyHKIUSA 12 KontponbHast padota Ne2

3 Cucrembl  JIBYyX  JUHEHHBIX 13 KonTponpHas padora Ne3
ypaBHEHUU c JBYMSI
HEU3BECTHBIMU

4 CreneHn c HaTypaJbHBIM 10 Kontposnbnas padota N4,
[10Ka3aTesIeM KP

5 Opnounensl.  Omnepanuu  Han 8 Kontponbhas padota Ne5
OJTHOWICHAMH

6 MHorouneHbl. ApupMeTHIECKHUE 16 KonTponbnas pabora Ne6
orepaIiy HaJl MHOTOYJICHAMU

7 Pa3noxxenne MHOrowsieHa Ha 18 KonTponbnas pabota No7
MHOXKHTEITH

8 DyHKIMA y=X° 8 KonTtposbHast padota Ne§

9 O6o0miaromee MOBTOPEHNE 6 Wroroast KOHTpOJIbHAS

pabora
Hroro 102




Coaep:xaHue nporpaMmmasl

Mamemamuueckuui szvik. Mamemamuueckas mooens (11 u)

UucnoBsle u anredpandeckue BbipakeHUs. bykBeHHble BbIpakeHusa. llepemenHas.
JomycTumple  3HAYCHHS  [EPEMEHHBIX, BXOMANIMX B  aJreOpanveckoe  BBIPAXKCHHE.
Henonyctumoe 3Hauenue nepemMeHHON. [loacraHoBKa BbIpaXKEHHII BMECTO IEPEMEHHBIX.
[lepBblie npeacTaBiIeHUs O MATEMATUYECKOM SI3bIKE U O MATEMaTUYECKON MOJIeNU. Y paBHEHHE C
oaHoil mepemeHHoil. Kopenb ypaBHeHus. JIMHEHHBIE ypaBHEHUS C OJIHOW MEPEMEHHOM.
JIuHeiHblE ypaBHEHMS KaK MaTEMaTUYECKHME MOJENM peanbHblX curyauui. KoopauHartHas
npsiMasi, BUJIbI IPOMEXKYTKOB Ha HEH.

Junetinasn pynkyus (12 u)

KoopaunatHas IUIOCKOCTh. AJNTOPUTM OTHICKAHUS KOOPIMHAT TOYKH. AJITOPHUTM
noctpoeHust Toukd M (a; b) B mpsAMOYToIbHON CHCTEME KOOPAMHAT.

VYpaBHeHHE C JABYMsS TI€PEMEHHBIMH; PEIICHHWE YPaBHEHHUS C IBYMS IEPEMEHHBIMH.
JIuneitHOE ypaBHEHHE C JBYyMs NepeMeHHbIMH. Pemienue ypaBHenus ax + by + ¢ = 0. I'padux
ypaBHEHUsI. AJITOPUTM MOCTPOEHHsI rpaduka ypaBHeHus ax + by + ¢ = 0.

Jluneitnas ¢ynkuus. HezaBucumas nepeMeHHas (aprymeHT). 3aBUCUMAasi IE€pEMEHHasl.
I'paduk nuneiinoit ¢yukuuu. ['eomerpuueckuii cmbica koddduiuentoB. Haubombiiee u
HAaUMEHbBIIICe 3HAUCHUS JIMHCWHON (QYHKIIMM Ha 3aJaHHOM TpOMEXyTke. Bospacranme u
yObIBaHUE JIMHEHHOU (PYHKIIUU.

Jluneitnas Gynkuus y = KX u ee rpaduk.

Bzaumnoe pacnonoxenue rpaukoB TUHEHHBIX QYHKIIHA.

Cucmembl 08yx aunetinbx ypasHenuil ¢ 08yms nepemennvimu (13 u)

Cucrema ypaBHeHuil. Pemenue cucrembl ypaBHeHui. Cucrema JABYX JIMHEHHBIX
YpaBHEHMH ¢ ABYMsI mepeMeHHbIMU. ["paduueckuii MeTos pereHus: cucTeMbl ypaBHeHU. Metoa
MOJICTAHOBKU. MeToa anredpandyeckoro CaoKeHusl.

CucremMpl IByX JIMHEMHBIX YPaBHEHHMHM C JBYMS IEPEMEHHBIMM KaK MaTEMaTHYECKHE
MOJIEIH peaIbHbIX CUTYallUi (TEKCTOBBIE 3a/1aun).

Cmenens ¢ namypanvnoim noxkazamenem (10 u)

Crenens. OcHoBanue creneHu. [lokazaTens crenenu. CBOWCTBA CTENEHU C HATYpalbHBIM
rmokasarejieM. YMHOXXCHHE W JCJIICHHE CTEIeHEeH ¢ OJWHAKOBBIMU TOoKazarelsMu. CTerneHb C
HYJIEBBIM ITOKA3aTEJIEM.

Oonounenvt. Onepayuu nao oonounenamu (8 1)

Onnounen. Koadpdunuent opnouneHa. CranmapTHbiii Buja oxHowieHa. [logoOHbie
OJIHOYJICHBI.

CrnoxeHne OJHOYICHOB. YMHOXECHHE OJHOWICHOB. Bo3BeiaeHne opHOWIeHAa B
HATYpaJIbHYIO CTeTeHb. [leneHne oJHOUWIeHa Ha OJTHOYJICH.

Mnocounenvl. Apugpmemuueckue onepayuu Hao muozourenamu (16 u)

MHorouned. MHoOrowieHsl ¢ OJHOM IepeMeHHOM. UYieHsl MHoOrousneHa. JIBydieH.
Tpexunen. IlpuBenenune mnonoOHBIX 4YJIeHOB MHorowieHa. CTaHIApTHBIA BHUJ MHOTIOYIEHA.
CreneHb MHOTOYICHA.

CnoxxeHue ¥ BBIYMTAHWE MHOTOYJIECHOB. YMHOKEHHE MHOIOWIEHA HA OJHOUJICH.
YMHOKE€HHE MHOTOUYJIEHa Ha MHOTOUJIEH.

@opMyITbl COKPAILIEHHOTO YMHOXKEHUS: KBaJpaT CYMMbI U KBaJpaT pa3HOCTH, KyO0 CyMMBbI
u Ky0 pasHoctu. @opmyrsa pazHOCTH KBaapaToB. PopMylia pa3HOCTH KyOOB U CYMMBI KyOOB.

Jlenenue MHOIOWIEHA HA OJJHOUJIEH.



Pasznoowcenue mnoeounenos na muoxcumenu (18 u)

BriHecenne o6mero mHoxutens 3a ckoOku. Croco0 rpynmupoBku. Pazmoxenue
MHOTOWJIEHa Ha MHOXHTEIH C MOMOINBI0 (OPMYJI COKPAIIEHHOTO YMHOXXEHHUS, KOMOWHAIMH
Pa3IMYHBIX TPUEMOB. METO 1 BBIJICIICHUS ITOJIHOTO KBaIpara.

[Tonstue anredpanyeckoit npodu. CokpaiieHue anredpandeckoi apoou.

PaBenctBo nByx BbeipakeHuil. ToxknectBo. TOXKIECTBEHHO paBHBIC BBIPAKCHHUS.
ToxaecTBeHHbIE TpeoOpa3zoBaHusl. JJ0Ka3aTeaIbCTBO TPUTOHOMETPHUECKUX TOXKICCTB.

Dyuxyus y = x> (8 u)

®yHKIHA y = X2, ee cBoiicTBa U rpaduk. OYHKIHUS Y = - X, ee CBOICTBA U rpadHK.

I'paduueckoe pemenue ypaBHeHuil. Kycounas ¢ynkuus. Urenue rpaduka (QyHKIUH.
Ob6unacte onpenenenus ¢ynkuuu. [lepBoe mpencraBieHne O HENPEPHIBHBIX (YHKIUAX. Touka
paspbiBa. PazbsicHenue cmbicia 3anucu y = f(X). yHKIMOHAIBHAS CHMBOJIHKA.

2

O6o6warowee nosmopenue (6 u)



TeMaTnueckoe IIIAHUPOBAHUE

Tema Ne ypoka | Tema ypoxka Kou-
BO
4acoB
Mamemamuueckuit  A3vIK. 1 UucnoBble BhIpaKEHUS 1
Mamemamuueckas — mooens 2 AnredbpanuecKue BHIPAKCHHS 1
(11w 3 JlonycTUMbIe 3HA4YEHHs NEpeMEHHbIX B | 1
BBIPKEHUSX
4 YucnoBele U anreOpandeckre BBIPAKECHUS. 1
CamocTtosaTenbHas paborta
5 MaremaTuueckuii s3bIK. MaTeMarudeckast 1
MOJIETTh
6 YpaBHEHUE U €r0 KOPHU 1
7 JlunaenHnoe ypaBHEHUE C OJTHOM 1
MEPEMEHHOMN
8 JlunenHoe ypaBHEHUE C OJTHOM 1
nepemerHoil. CamocrosiTenbHas paboTa
9 Koopaunarnas npsimast 1
10 KonTponbnas pabora Nel. 1
MaremaTnueckuii a3b1k. MaremaTuueckas
MOJIeTTh
11 AHann3 KOHTPOJILHON paboThI 1
Jlunetinas gpynxyus (12 u) 12 Ocu KOOpAMHAT U OTHICKAHHWE KOOpPAUHAT 1
TOYKH Ha IJIOCKOCTH
13 [TocTpoeHrne TOYKM Ha IUIOCKOCTH IO €& 1
KOOp/WHATaM
14 JIuneitnoe YpaBHEHHE C IBYMsI 1
MIEPEMEHHBIMH H €ro Tpaduk
15-16 Jlunelinas pyHKIUS U ee rpaduk 2
17 Jlunelinas ¢yHkuMs U ee  rpaduk. 1
CamocTodTenbHas paboTta
18 JluneliHast pyHKIMS y=KxX 1
19 B3anMHOe  pacmonoxeHwe — TpaguKoB 1
JUHEWHBIX QYHKIUH
20 Craructuka nu koMOMHaTopuka. JlaHHbIe U 1
PSABI TaHHBIX
21 Ynopsanouenue JTAHHBIX, TaOTUIIBI 1
pacrpeiesIeHus
22 Kontponbnast pabora Ne2. Jlunelinas 1
byHKIHISA
23 AHaIn3 KOHTPOJIbHON paboThI 1
Cucmemul 08yX TUHEUHBIX 24 OcHoBHBIE TIOHATUS TO Teme «Cucrema 1
VpasHeHul ¢ 08yms JIBYX JIMHEWHBIX YPaBHEHUI»
nepemennvimu (13 u) 25 MerTo1 ToACTaHOBKH 1
26-27 Hcnonp3oBaHne MeToja MOACTAHOBKU IS 2
pElIeHUs] CUCTEM YPaBHEHUI
28 Meton mnonacraHoBku. CamocTosTelIbLHas 1
pabora
29 MeTtoJ anreOpandecKkoro CI0KEeHHs 1
30-31 Vcnonp30BaHre MeTOJIa anreOpamdecKoro 2




CIOXKCHMSI Ul PEIIEHUS  CHCTEM
YpaBHEHUNU

32 Merox anre0panvecKkoro CIIOKEHUS.
CamocrosTenbHas pabora
33-34 CucTtembl IBYX JUHEHHBIX YPaBHEHHH Kak
MaTeMAaTHYECKUe  MOJACIH  peallbHBbIX
CUTYalHUI
35 Kontponbaas padora Ne3. CucreMbl ABYX
JIMHEHBIX YpaBHEHHI c JIBYMSI
HEU3BECTHBIMU
36 AHaM3 KOHTPOJIBHOU pabOThI
Cmenenv ¢ HamypanibHbim 37 CreneHb C HaTypaJbHbIM IOKa3aTEJIEM.
nokasamenem (10 u) Tabymia OCHOBHBIX CTETICHEH
38 CBoiicTBa CTENEHH C  HATypaJIbHBIM
nokasareseMm
39 CBolicTBa  CTENEHM C  HaTypaJbHBIM
nokazareneMm. CamocTosTenbpHas paboTta
40 VMHOXKEHHE U JeJeHHEe CTEINeHEeH ¢
OJIMHAKOBBIMH TTOKA3aTeIIIMU
41 CrereHb €  HYJIEBBIM  IIOKa3aTEJIEM.
CamocTosTenbHas paborta
42 PaboTa ¢ Tabaunamu pacupeaeacHus
43 Kontponbnast pabGora Ned. Crenennp c¢
HATYpaJIbHBIM MOKa3aTelleM
44 AHann3 KOHTPOJILHON paboThI
45 CucremaTtu3zanus " ITIOBTOPEHHE
MaTepuana 3a 1 nmomyronue
46 PesepBHBIi ypok
Oonounenwi. Onepayuu 47 [lonsitue omHouneHa. CTaHIapTHBIM BUJ
HAo ooHouneHamu (8u) OJTHOUWJICHA
48 CrnoxeHre ¥ BBIYUTaHHE OTHOUJICHOB
49 YMHOXEHnEe OJITHOYJICHOB.
CamocTosaTenpHas paboTta
50 Bo3Benenne opHOWIEHA B HATYPaIbHYIO
CTETICHb.
51 Jlenenune oHOWIEHA HA OTHOWIEH.
52 Tabnuipl pactpeeseHus: 4acToT
53 KontponbHas pabora Ne5. OpHOUJIEHBI.
Orneparuy HaJl OTHOWICHAMHU
54 AHaJIN3 KOHTPOJIBHON pabOTHI
Mnozounenwi. 55 [Tonsitue mHOTOUNeHa. CTaHIAPTHBIN BUJT
Apugpmemuueckue onepayuu MHOTOYJICHA
Hao muozounenamu (16 u) 56 CroxeHre ¥ BBIMUTAHHE MHOTOYJICHOB
57 YMHOKEHHE MHOTOUJICHA Ha OJTHOYJICH
58 YMHOKEHHE MHOTOWIEHAa Ha OJIHOYJICH.
CamocTosTenbHas paboTta
59-60 YMHOXk€EHHE MHOTOWIEHA HA MHOTOUYJIEH
61 CamocrosiTennpHass ~ paboTa TI0O  Teme
«YMHOXEHHE MHOTOYJIEHA HA MHOTOWJICH)
62 @opMynTBI  COKPAIICHHOTO  YMHOKEHHSI.

@®opMynbl KBaJpara CyMMbl M KBajpaTa




pa3HOCTH

63 Pa3zHoCTh KBaJpaToOB 1
64 Pa3nocth KyOOB 1 cymma KyOOB 1
65 @OopMyJIbI  COKPALLEHHOI'O0  YMHOKEHHS. 1
CamocrosTenbHas pabora
66-67 JleneHre MHOTOYJICHA HA OJHOWICH 2
68 ITporieHTHBIE YaCTOTHI 1
69 Kontponbhas pabora Ne6. MHOTOUICHBHI. 1
Apudmernueckue orepanuu HaJl
MHOTOYJICHAMH
70 AHaJIN3 KOHTPOJIBHON pabOTHI 1
Pasznoscenue mnozounenos 71 [IpuMeHeHHE pa3NIOKEHHST MHOTOUYICHOB 1
na muoxcumenu (18 u) Ha MHOXKHUTEIIN
72-73 Brigecenue o0mero MHOXHUTENA 3a CKOOKH 2
74 Crioco6 rpynmupoBKU 1
75 Cnoco6 rpynmupoBku. CamocTosTenbHas 1
pabora
76-78 PaznoxeHne MHOTOYIEHOB Ha MHOXHUTEIH 3
C momompl (GOPMYT  COKPALICHHOTO
YMHOXKEHUS
79 PasnojkeHre MHOTOWJIEHOB Ha MHOXHUTEIN 1
C Tmomomplo  (GOPMYIT  COKPALIEHHOTO
yMHOXKeHUs1. CaMoCTosITelIbHAs paboTa
80 PaznoxeHne MHOTOYIEHOB Ha MHOXHUTEIH 1
C TIOMOIIBI0 KOMOWMHAIMA  pPa3IMYHBIX
IPUEMOB
81 PasnoskeHrne MHOTO4JIEHOB HA MHOKUTEIIH. 1
CamocTodTenbHas paboTta
82-84 CokpaieHue areOpandeckux apooeit 3
85 ToxnecTBa 1
86 CpenHee 3HaYCHHUE U TUCTIEPCHS 1
87 KonrponsHas pabora Ne7. Pasnoxenue 1
MHOTOYWJICHOB HA MHOXKHUTEIN
88 AHaJIN3 KOHTPOJIBHOM pabOThI 1
Dyuxyus y = x* (8 u) 89-90 dynKIms y = X2 1 ee TpaduK 2
91 I'paduueckoe penieHne ypaBHeHUH 1
92 ['pajuueckoe  pemeHWe  ypaBHEHHUH. 1
CamocrosTenbHas pabora
93-94 Pa3bsicHenne cMbicia 3anucy y = f(X) 2
95 I'pynnupoBKa JaHHBIX 1
96 KoutponsHas pa6ota NeS. yHKIus y = X° 1
Oboowaiowee nosmopenue | 97-100 HTororoe moBTOpEHME 4
6u) 101 ["o1oBasi KOHTpOJIbHAsS paboTa 1
102 AHaIn3 KOHTPOJIBHON paboThI 1




I[InanupyemMble pe3yJibTaThl OCBOEHHS NMPeIMeTa U CHCTeMA UX
OLIEHKH

[Tporpamma dopmupoBanus Y'Y/ HarpasieHa:

* Ha OCBOEHHE O0Y4YarOUIMMHCA KOHKPETHBIX MPEIMETHBIX 3HAHUH U HAaBBIKOB B PAMKAX
OTACJIbHBIX AUCHUIUIMH B COYCTAHUU C CO3HATCJIBbHBIM, AKTUBHBIM IIPUCBOCHUCM HMMHU HOBOI'O
COLIMAIILHOTO OIIBITA;

* Ha CO3/laHHE OCHOBBI [UI1 CaMOCTOSITEIBbHOW peanu3anuu y4eOHOH aesTenbHOCTH,
o0ecrneunBaloIell  COLMAIBbHYIO  YCHEIIHOCTb, pPAa3BUTHE TBOPYECKMX  CHOCOOHOCTEH,
CaMOpPA3BUTHE U CaMOCOBEPIICHCTBOBAHUE IIPU YCIOBUHU COXPAHECHHS U YKPEIUICHUS 310POBbs
00y4aroIuxcsl, TyXOBHO-HPABCTBEHHOI'O, COLMAIBHOIO, JUYHOCTHOTO M MHTEIUIEKTYaJlbHOTO
pa3BUTHS.

JINYHOCTHBIE Pe3yabTATHI:

-YUUTbCS 3aMeyaTh M TPU3HABATh PACXOXKICHHE CBOMX IIOCTYIIKOB CO CBOUMH
3aSIBJICHHBIMH TTO3HIIASIMU, B3TJISIIaAMU, MHCHHUSIMH,

- pelaTh MopaibHbIE AUIEMMBI IIPH BBIOOPE COOCTBEHHBIX MMOCTYIKOB;

-YUUTBCS pEIIaTh MOpaIbHBIE MPOOJIEMBI, BBIOMpAs IOCTYIKA B HEOJHO3ZHAYHO
OIICHUBAEMBbIX CUTYALIUAX, IPU CTOJIKHOBEHHUH MPABUII TOBEACHHUS,

-0CO3HABaTh CBOW JIOJIT M OTBETCTBEHHOCTH TEpej JIOABMH CBOETO OOIIECTBA, CBOCH
CTpaHOM;

- IOCTETIEHHO BBICTPANBaTh COOCTBEHHOE 1IETOCTHOE MUPOBO33PEHHUE;

-BBICTPAUBATh TOJEPAHTHOE (YBAXKHUTEIHHO-T00pOKENATEIHHOE) OTHOIICHHE K TOMY, KTO
HE IIOXO0XK Ha TeO;

- OCO3HaHHO OCBAMBAaTh Pa3HbIC POJIU U (POPMBI OOLICHHS (COLHATN3ALINSA);

-BBIOMPATH MTOCTYIIKH, HAIICJICHHBIC HA COXPAHECHUE M OEPEIKHOE OTHOIICHHE K MPUPOJIC.

PeryasiTuBHbIE:

- paboTas MO TMJIaHy, CBEPATH CBOM JEHCTBUS C LENbIO M, NPU HEOOXOIMMOCTHU
UCTIPABIIATH OIMIUOKH CAMOCTOSITEIIHLHO;

- paboTaTh MO CaMOCTOSITENTFHO COCTABIIEHHOMY TLUIaHY;

-CaMOCTOSITETTLHO OOHApyXUBaThb U (POPMYJIHPOBATH YUEOHYIO MPOOJIEMY, ONPEACNAThH
1eNb Y9eOHOM NesTeNIbHOCTH, BEIOUpATh TEMY MPOEKTA.

ITo3naBaTejbHbBIE:

- JaBaTh OIpEJAeTeHUE TMOHSATUSM Ha OCHOBE W3YYEHHOTO HAa Pa3NUYHBIX IMpEAMETax
yueOHOro MaTepuana;

— 000011aTh TOHATHS — OCYILIECTBIATH JOTHYECKYIO OMEpallvio EPEXo1a OT - MOHITHS C
MEHBIINM 00HEMOM K IIOHSATHIO C OOJIBIITUM 00BEMOM;

- MpeoOpa3oBBIBATH MOJENU C IENbI0 BBISBICHHUS OOIIMX 3aKOHOB, OMPEICNISIOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

- yMeTh WCIIOJIb30BaTh KOMIIBIOTEPHbIE M KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUU Kak
WHCTPYMEHT TSl TOCTHIKEHUS CBOMX IISIICH.

KoMmyHuKaTuBHBIE:

- YUUTBCA KPUTHUYHO OTHOCUTHCSI K CBOEMY MHEHMIO, C JIOCTOMHCTBOM IIPU3HABaTh
OmMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTHUPOBATH €T0;

- TMOHMMAs TO3UIUIO JIPYroro, pasjinyarh B €ro peyd: MHEHHE (TOUKYy 3peHus),
JI0Ka3aTeNbCTBO (ApryMEHThI), (PaKThl;

- BJIQJIETh IpUEMaMH TMOKOTO YTEHUS M PALMOHAIBHOTO CIYLIAHUS KaK CPEICTBOM
caMmoo00pa3oBaHMsI.



IIpenmeTHble yHHBepcaJbHbIe YUeOHbIC 1eHCTBUS

Yuenux nayyumecs:

. yMeHue paboTaTh € MaTEeMaTH4YEeCKUM TEKCTOM (M3BJICYEHHE HEoOXOIUuMOn
uHpOpPMalLMK), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICIM B YCTHOM M NMUCHMEHHOW peuw,
IOPUMEHSST MaTeMaTU4eCKyl0 TEPMHUHOJIOTMI0O M CHMBOJMKY, OOOCHOBBIBATH CY)KJEHHUS,
IPOBOJUTH KJIACCU(UKALIMIO, TOKA3bIBATh MATEMAaTHUECKUE YTBEPIKICHHS,

N BJIaJICHUC 0a30BBIM MOHATUHHBIM amnrmnaparomM: HMETH IMPEACTABICHHUE O YHUCIIC,
BJIaACHUEC CUMBOJIBHBIM S3bIKOM aJII‘€6pr;
N YMCHUC BBIIIOJIHATD aﬂre6paI/IquKHe HpCO6p330BaHI/I$I paniruOHAJIbHBIX

BBIPQXECHUM, NPUMEHATh MX Ul pelleHHs Yy4eOHBIX MaTeMaTHYeCKHUX 3ajad U 3ajad,
BO3HHKAIOIINX B CMEXHBIX Y4EOHBIX ITPEIMETAX;

. YMEHUE T0JIb30BaThCSl MATEMAaTUIECKUMU (POPMYIIaMU;

. YMEHHME DEIIaTh JIMHEHHBIE YPaBHEHUS, CHUCTEMBbl YPAaBHEHUH; IPUMEHATH
IIOJIy4EHHBIE YMEHUs JUIS PELICHU 3a1a4 U3 MaTEMaTUKH, CMEKHBIX IIPEIMETOB, IIPAKTUKH.

Yuenux noJiyuyum 603MOINCHOCMb HAYHYUMbCA.

¢ er'Iy'6I/ITb U Pa3BUTb IMPCACTABIICHUSA O HATypaJbHBIX YHUCIAX U CBOMCTBaxX
JACIINMOCTH,
* HAy4YUTHCA HUCIIOJIB30BAaTh HpI/IéMLI, paluOHAINU3UPYIOIIUEC BBIYUCJICHUA,

MPHOOPECTH TPHUBBIYKY KOHTPOJIMPOBATH BBIYMCIICHHSI, BBIOMPAS TOIXOISIIMNA JJISi CUTYyalluu
croco0.

. Pa3BHUTh MPEACTABICHUE O YWCIC M YHCIOBBIX CHCTEMax OT HATYPaJbHBIX 0
JICHCTBUTEIILHBIX YUCEIT; O POJIM BBIYMCICHUN B YEJIOBEYECKOM MPAKTHKE,

. Pa3BUTh W YIIIYyOUTh 3HAHUS O JCECATHUYHON 3alCH JIEHCTBUTCIBHBIX YHCEI
(mepuoauYecKre U HEMEePUOIUYECKHUE IPOOH).

. MOHSITh, YTO YHCJIOBBIC JTAHHBIC, KOTOPHIC UCIOJB3YIOTCS JUISI XapaKTePUCTHKHU
00BEKTOB OKPYKAIOIIETO MUPA, SBISIOTCS MPEUMYIECTBEHHO MPUOTIKEHHBIMU, YTO 10 3aIHCU
NpUOIMKEHHBIX 3HAYCHUM, COJIEPIKAIIMXCS B HHPOPMAIIMOHHBIX UCTOYHHKAX, MOYKHO CYJIUTh O
MOTPEIIHOCTH MPUOTMKEHNUS;

. MOHSITh, YTO MOTPEIIHOCTh PE3y/IbTaTa BEIYMCICHHUH JOKHA OBITh COM3MEPHUMA C
MOTPEIIHOCThIO HCXO/IHBIX JaHHBIX.

. HAyYUTHCS  BBIMOJHATH MHOTOIIATOBBIC  MPEOOPA30BAHHS — PAIMOHATBHBIX
BBIPpQXEHHH, MPUMEHSIS IUPOKHUI Ha0op cIOcOO0B U MPUEMOB;

. OBJIAJICTh CICIHATHHBIMUA TPUEMAaMHU PEIICHUST YPaBHEHUH M CUCTEM YPaBHCHHIA,
YBEPEHHO MPUMEHSIThH ammapaT ypaBHEHUH JUIs pelIeHus] pa3HOOOpas3HbIX 33/1a4 U3 MAaTeMAaTHKH,
CMEXHBIX MPEJIMETOB, MPAKTUKH.



Ilnanupyemble pe3yibTaThl OCBOCHUSI 00y4aIOIMMUCS 110 TeMaM

PAILIMOHAJIBHBIE YN CJIA

Yuenux nayuumcs:

1) moHMMaTh 0COOEHHOCTH JCCATUYHON CUCTEMbI CUMCIICHHUS,

2) BIaJIeTh MOHATHIMH, CBA3aHHBIMU

C JISIMMOCTBIO HAaTypaJbHBIX YUCEIT,

3) BbIpakaTh YKCJIa B SKBHUBAICHTHBIX (popMmax, BbIOMpas HamboJjiee MOAXOMAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOU

CUTYaIluH;

4) cpaBHUBATH U YIOPAI0YMBATH PALIMOHATIBHBIC YUCIIA;

5) BBIMOJIHATH BBIYMCIICHUS C PAIIMOHATIBHBIMU YUCIAMH, COYETasi YCTHBIC

Y MIMCbMEHHbBIE TPUEMBI BBIUUCIICHUH,

MIPUMEHEHUE KaJIbKYJIATOPA;

6) MCHoJb30BaTh MOHITHS M YMCHHS, CBS3aHHBIC C MPOMOPIHOHATIBHOCTHIO BEIWYHH,
MPOLIEHTAMH B XOJI€ PEIICHUs

MaTeMaTUYeCKUX 3aJad W 3a/Jad M3 CMEXKHBIX MPEIMETOB, BBINOIHATH HECIOXKHbBIC
MPaKTUYECKHE PACUETHI.

Yuenux nomyuum 603moxicHOCMb:

7) TMO3HAKOMUTHCS C TO3UIMOHHBIMH CHCTEMaMH CYHCJICHHS C OCHOBAHHSMH,
ommnusbiMu OT 10;

8) yrinyOuTh 1 pa3sBUTh NMPEJACTABICHUS O HATYPAIbHBIX YKCIaX U CBOMCTBAX JICIIMMOCTH;

9) Hay4duTCs HCIOJIB30BaTh MPUEMbI, PAIIMOHATU3UPYIOIIUE BBIYUCICHHS, TPUOOPECTH
MIPUBBIYKY KOHTPOJIMPOBATH BHIYUCIICHUS, BEIOUPAst MOAXOISIINI I CUTYaIlH CII0CO0.

AJI'EBPAMYECKUE BBIPAXKEHU A

Yuenux nayyumcsa:

1) BmageTh MOHATHSIMHU «TOXIECCTBO», «TOXKICCTBEHHOE IPeoOpa3oBaHUEy», peIlaTh
3aJauu, cojieprkaiire OyKBeHHbIE JTaHHbIe; paboTaTh ¢ GopMysiaMu;

2) BBINOJHATH NPEOOpPA30BaHMs BBHIPAKEHHI, COJCPKAIIUX CTENEHH C HATYPAIbHBIM
[IOKa3aTelIeM;

3) BBIMOJIHATH TOXKICCTBEHHBIC MPEOOPa30BaHUS PAIIMOHATBHBIX BBIPAKECHHI HA OCHOBE
IIPaBWJI AEUCTBUM HaJ MHOTOWICHAMU;

4) BBITIOJHATH PA3JI0KCHNE MHOTOWICHOB Ha MHOYKUTEIIH.

Yuenux nomyuyum 6o3moorcnocmy:

5) Hay4uTCS BBINOJHATH MHOTOIIATOBBIC MPEOOPA30BAHUS PAMOHAIBHBIX BBIPAKCHHI,
HpUMEHSS IUPOKUI HabOp crlocoOOB U MPUEMOB;

6) mpUMEHSTH TOXIECTBEHHBIC MPEeoOpa3OBaHUS IS PEUICHUS 3a/a4 W3 Pa3IHYHBIX
paszenoB Kypca.

YPABHEHUA

Yuenux nayuumcs:

1) pemarp NHMHEHHBIE ypaBHEHUS C OJHOW MEPEMEHHOH, CHCTEMBI JBYX ypaBHEHHH C
JBYMsI IEPEMEHHBIMU;

2) TOHMMaTh ypaBHEHHE KaK BaXHYI0 MaTEMaTHUYECKYI0 MOJENb Ui ONMUCAHUS U
U3YYEHHUs Pa3HOOOpa3HbIX pealbHBIX CUTYalUil, peliaTh TEKCTOBBIE 3aJaud anre0panyecKum
METO/I0M;

3) npuMmeHATh rpadUuYecKHe TMPEJACTABJICHHS Uil WCCICIOBAHUS — ypaBHEHHIA,
UCCJIEIOBAHNE U PELICHUE CUCTEM YPABHEHUH C IBYMsI [IEPEMEHHBIMH.

Yuenux nonyuyum eozmodicnocme:



4) oBnaneTh CHCIHMATBHBIMU TPHEMaMH PEIICHUS YPaBHEHWH W CHCTEM YpaBHEHHU;
YBEPEHHO TPUMEHSTH ammapaT ypaBHEHHH; YBEpPEHHO NPUMEHATH ammapar yYpaBHEHHH IS
peleHns pa3sHooOpa3HbIX 33a4 U3 MATEMaTHKH, CMEKHBIX MPEIMETOB, IPAKTHUKH;

5) npuMeHsATh rpaduyecKhe MPEACTABICHHUS Ul HCCICNOBAaHHS YPAaBHEHUH, CHCTEM
YpaBHEHHIA, COZepKaINX OYKBEHHBIE KO (DUITECHTHI.

OCHOBHBIE ITOHATHU . YNCJIOBBIE ®YHKINN

Yuenuk nayuumcs:

1) noHMMaTh M UCHOJB30BaTh (YHKIIMOHAJBHBIC TIOHSATUS M S3bIK (TEPMHUHBI,
CHUMBOJIMUYECKHE 0003HAUYEHUS);

2) crpouth TpaduKH SIIEMEHTApHBIX (YHKIUI; HCCIENIOBATh CBOMCTBAa YHCIIOBBIX
(GyHKLUI HA OCHOBE U3Y4Y€HUs MOBEICHUS UX I'Pa(pUKOB;

3) moHMMaTh (YHKIHMIO KaK BaKHEHIIYI0 MaTEeMaTHYECKYI0 MOJENb sl OIHMCAHMs
IPOLIECCOB U ABJICHUM OKPYKAIOIIEro MUpa, MPUMEHTh (YHKLIMOHAIBHBIN A3bIK JUIsI ONUCAHUS
U MCCJIEIOBAHUS 3aBUCUMOCTEN MEXY (PM3NYECKUMHU BEITUYMHAMHU.

Yuenux nomyuum 603m0icHOCMb HAYUUMBCAL.

4) NpOBOAUTH MCCIICAOBAHMS, CBSI3aHHBIC C M3YYEHUEM CBOWCTB (DYHKIIMHU, B TOM YHUCIIC C
UCIOJIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE T'pa(UKOB HM3Yy4EHHBIX (QYHKIUH CcTpouTh Ooee
CJIOHbIE TpapuKU (KyCOUHO-3aJIaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T.I1.);

5) ucnonb3oBaTh (YHKUUOHATIBHBIC MIPEACTABICHHUS M CBOMCTBA (GYHKIMH IS pELICHHS
MaTeMaTHYECKUX 3a]1a4 U3 PA3IUYHBIX Pa3JIesioB Kypca.



KOHTpOJILHO—I/II}MepI/ITeJIbHLIe MaTepHuaJabl

Bo Bcex KOHTPOJBLHBIX paboTax BHIAEPIKUBAETCA eIUHAA CTPYKTypA.
Kasxan1ii BapuauaT cocTouT u3 Tpex dacreii. IlepBasa uacts (7o mepBoii
yepThI) BKJIIOYAET MaTepuajl, COOTBETCTBYIOIMi1 6a30BOMY YPOBHIO Ma-
TeMAaTHUUYECKOIl MMOATOTOBKH ydyamuxca. BeIinosrHeHUe 3TOM 4acTu KOH-
TPOJILHOM pabOThI rapaHTHUPYET YUYEHUKY IIOJyUYeHNe YAOBJIEeTBOPUTEIb-
HO# oneHKu. Bropas yacTs (OT IEepBOil IO BTOPOil UepPThI) COAEPIKUT
3aJaHusd, HECKOJBKO 0oJjiee CJIOKHBIE C TeXHUYECKON TOYKU 3PEHU.
TpeTbsa yacTs (IIOCJE BTOPOI UEPTHI) BKJIOUAET 3aJaHUA, KOTOPHIE B
OmpeeJJeHHOM CMBICJIE MOYKHO OXapaKTepHU30BaTh KaK TBOPYECKUE.
YT106BI MMETh XOPOINYI OIMEHKY, IIKOJbBHHUK JOJI’K€H BBINOJHUTH,
KpoMe 0a30B0Oii, BTOPYIO WJIH TPETHIO 4acThb paboTel. 1A monydyeHusa
OTJIMYHOM OIleHKH y4YalleMycsa HeoOXOQWMO BBINOJHUTL BCE TPU UACTU
padboTHI.



KonTtposbnas padora Nel nmo teme «MaTtemaTrudeckass MoJeJIb.
MareMaTH4eCcKU# A3bIK»

Bapuanr 1

. HaiiguTe 3HaueHHe UYUCJIOBOT'O BBLIPAXKeHUSA:

a) 2,8 — 3,1 — 4,9 + 4,2;
6)0,3-2 +0,3- 2.

Peminte ypaBHeHue:

a) 2x + 3 =0;

06) 6x — 7 =15 + 2x.

ITaH OTKPBITBHIN JY4 ¢ HaYaJioM B Touke (—9).

3anuninTte o603HauUeHUe, AaHAJUTHUYECKYIO M TeOMEeTPUYECKYIO
MOJeJIN JaHHOIO UYHMCJIOBOTO IIPOMEXKYTKA.

CKOJIBKO 1IeJIBIX OTPHUIATEJbHBIX 4YHCeJ NPHUHAAJIECHHUT ITO-
MY IIPOMEXXYTKY?

Yapocture ajnredpandecKoe BbhIpa’KeHHe U HalIuTe ero 3Ha-
YyeHue:

4(4c — 3) — (10c + 8) mpu ¢ = 2

. Pemture 3asmauy, BbIZleIsisg TPH 9TAalla MATEeMATHYECKOTO MOJie-

JIMPOBaHMA.

B xuure 140 crpanul. B narauny 3Haiika mpounTas B 1,2 pasa
MeHbIIle CTPaHUIl, 4YeM B cy00oTy, u Ha 20 cTpaHUI OOJIbIIIe,
YyeM B BOCKpeceHbe. CKOJIBKO CTPpaHUI IpouyuTas SHaiiKa B Cy0-
oory?



1.

BapuanT 2

HaiiguTe 3HaYeHHe UHUCIOBOTO BbIpasKeHUA:
a) 4,3 + 7,9 - 2,3 + 2,1;

6) 20,04 - g .1,04.

PemuTte ypaBHeHUe:

a)3x-2=0;

6) 7x + 1,5 = 10x - 3.

JaH Jy4 ¢ KOHIOM B TO4YKe 7.

3anumuTe 0003HaUEHNE, AaHATUTUYECKYIO 1 FeOMETPUUYECKYIO

MOZIeJIA JaHHOTO YHCJIOBOTO IPOMEKYTKA.
CkoJIbBKO HaTypaJIbHBIX YMCeJl IPUHAIJIEeKUT 3TOMY IpOMe-

KYTKY?

Yupocture anredpanyeckoe BhIpasKeHUE M HalAWUTe ero 3Ha-
yeHHe:

3(5 — 4a) — (12a — 7) npu a = 0,5.

Pemure 3amauy, BeIIeJAA TPH 3Tarla MAaTeMaTHYECKOI'0 MOJie-
JIMPOBaHUA.

Kanuran BpyHreap 3arpysmnJy Ha cBO¥l KOpaOJib B Tpex AIIH-
Kax 39 kr aBokajo. B nmepsom siiuke 6n1s10 B 1,5 pasa 60JIn-
IIe aBOKaj0, YeM BO BTOPOM, 4 BO BTOPOM Ha 4 Kr MeHbINe,
yeM B TpeThbeM. CKOJIBKO KHJIOI'PAMMOB aBOKaA0 ObLJIO B IIep-
BOM ANIUKe?



KonrtposbHnas padora Ne2 no teme «J/Iuneitnast pyHkuusnp

BapuanTt 1

1. IlocrpoitTe rpaduk guneitHOM pyHrkmum y = —2x + 1.
C momomsio rpadpuxa HalguTe:
a) HauMeHbIllee ¥ HaubOoJIblllee 3HAUeHUA (PYHKIMH Ha OT-
pe3ke [—1; 2];
0) 3BHaUEeHHNA IIEPEMEHHOM X, IPHU KOTOPBIX rpaduK PYyHKIIUHN
pacnojyioxkerH Huxke ocu Ox.

2. Haiinure KOOpAMHATHI TOYKHU II€pEeCeUYeHNs NPAMBIX Yy = 3 — X
ny=2x.
3. a) Haitimure KoopAMHATHI TOUEK IlepeceueHHA rpaduka Jm-
HeNHOoro ypasHeHusa —3x + 2y — 6 = 0 ¢ ocAMHU KOOpAH-
HAaT.
6) OnpenennTte, IPpUHALJIEKHUT JHU rpaduKy TaHHOTO ypasB-

HeHUsa Touka K (%, 3,5).

4. a) 3apaiiTe JUHENHYIO QYHKIHIO i = kx (hopMyI0i, €ciu U3-
BECTHO, 4YTO ee rpaduk mapasjejieH npamMoin —3x + y —
-4=0.

6) Onpepenure, Bo3pacTaeT Mjau yObIBaeT 3ajJjaHHAsd BaMU
JuHelHaaA QYyHKIHUA.

5. IIpu KakoM 3HAUEHUU p pelleHNeM ypaBHEHUSA
5x+py —3p=0
aABjaAerca napa uucex (1; 1)?



BapuanTt 2

1. IlocTpoiiTe rpaduk JuHEeNHON MyHKIUU Yy = 2x — 3.
C nmomomipio rpadpuka HaugUTE:
a) HaMMeHbIllee ¥ HamboJblliee 3HaUYeHUA PYHKIUU Ha OT-
peske [-2; 1];
0) 3HaUeHUs IMepeMeHHOH X, IPHA KOTOPHIX rpaduK QYHKLIUMN
pacnoJjiokeH BrIle ocu Ox.

2. HaiiguTe KOOpAMHATHI TOYKH [€epeCeUeHUs IPAMBIX Y = —X
ny=x-—8.
3. a) HaiignTe KoopAMHATHI TOUEK IiepecedyeHUs rpadpuxa Jm-
HeliHoro ypaBHeHud 2x — 5y — 10 = 0 ¢ ocamu Koopzu-
HAT.
6) OnpepennTe, IPUHAAJIEIKHAT JIHA rpadUKy JAaHHOTO ypaBHe-

HHUA TOUKAa M(—l%; —2,6).

4. a) 3ajaiiTe TUHENHYIO QYHKIUIO Y = Bx POpMYyJIOH, €CIu n3-

BECTHO, 4YTO ee rpauK mnapaJuiesieH npamoii 4x +y + 7 =0.

6) Onpenenure, Bo3pacTaeT MJIMU yOLIBaeT 3aJaHHasd BaMMH
JUHelHaA QYHKIUA.

5. IIpn xakoM 3HaUEHHWH P PelIeHHEeM YpPaBHEHUA
-px +2y + p=0
ABJIsAeTCA nmapa uucea (—1; 2)?



Kontpoabnas padora Ne3 Cucrembl IBYX JUHEHHbBIX YPABHEHHUII ¢ IBYMS

NNEPEMECHHBIMH»
BapuanT 1
1. Pemiure cucreMy ypaBHeHHi#l rpadmuecCKMM MeTOOM:
x+y=25,
y = 2x + 2.
2. Pemtnte cucreMmy ypaBHEHMH METOAOM IIOJCTAHOBKH:
15x — 4y = 8,
-3x + y = 1.
3. Pemure cucremy ypaBHEeHHH METOJIOM ajire6panmdyecKoro cJo-
x +y =45,
JKeHHUd:
x -y =13.

4. Pemute 3afauy, BEIIEJIASA TPH 3TAlla MATEMATHUYECKOr0 MoJe-
JIAPOBaHUI.
B TypucTuyeckuii moxon pebsaTa B3AJAN JBYXMeECTHEIE U TPEX-
MecTHBIEe NaJaTKN. CKOJBKO YeJIOBEeK Pa3MeCTHJIOCh B TPeX-
MECTHBIX IajIaTKaX, ecau Ha 26 desoBeKk pebsaTa B3AIN
10 manaTok?

5. Ilpu kakoM 3HAYeHUH p rpadUK ypaBHeHns y + px = 0 mpoii-

JeT yepe3 TOYKY IIepecedyeHHs IPAMBIX Y = %x - 21 mn

y=-gx+29?



1.

2.

3.

BapuanT 2

Peimnte cucreMy ypaBHeHHH rpapmyeCKHM METOHOM:

y=2x-1,
x+y=-4.
Pemute cucreMy ypaBHEHMM METOAOM IOACTAHOBKH:
4x — 9y = 3,
x + 3y = 6.
Pemnte cucremy ypaBHeHHII MeTOAOM ajire6pamiecKoro cJo-
x+y =49,
JKEeHH:
-x +y = 17.

- Pemure 3amauy, BeIACAAA TPH 3Talla MATEMATHYECKOT'O MO/JIe-

JIUPOBaHUA.

OxHa cTOpOoHa HPAMOYroJbHHUKA Ha 4 cM OoJibllie ApYTroii.
Ecium MeHBIIIYI0O CTOPOHY YBEJIHWYHUTH B 2 pa3a, a OOJbIIYIO
OCTaBUTh 0€3 N3MEeHEeHHUs, TO HePUMETP HOBOT'0 IPAMOYTOJIb-
HUKa Oyzer pasBed 56 cm. Haiigure CTOpPOHBI JaHHOIrO HPA-
MOYTOJbLHHKA. '

IIpn xakoMm 3HaueHuH p rpaduK ypaBHeHHUA Yy + px = 0 opoii-

JeT 4Yepe3 TOUYKY IepeceuyeHUs HNPAMBIX Y = %x - 16 n

y=3x+5?



KontposbHnas padora Ne4 no teme «OnHouieHbl. ApupMeTnyecKkue
onepanyvy HaJ OJHOYJICHAMID)

BapuanTt 1
. YIIPOCTHUTE BLIpaXeHHe:

a)y': y- )

0) 5x%y — 8x%y + x%y;

B) (2ab?)! - (2a%b)?;

(m*)
r) (m®)°m’

(25 )2 . g0

. Beruucanre: &

3 2
. CpaBHNTE 3HAYEHHUA BBIPAKEHUI (—g) : (—g—) n 1,6°.

. Periure 3amauy, BeIeJAA TPH 3Tala MaTeMaTHYECKOT0 MoJe-
JMPOBaAHUI.

5 o
JlinHa OpAMOYTOJBEUKA COCTABJIAET ¢ €ro LIMPUHEL. Haiix-

AUTE CTOPOHBI NPSAMOYTOJbHHMKA, €CJIH €ro IJolnaib paBHa
120 cm?®.

@x*P@x?) _
i = 54

. Pemrtutre ypaBHeHHe



Bapuantr 2
. YIIpOCTHATE BBIpAYKEHUE:
a) (a®)® : a'®- a;
6) xy® — 13xy? + 5xy?;
B) (3x%y*)® : (Bxy?);
I) %
@) - 5"

. Belunciaure: ————.
€ 15

() o

=3

. CpaBHUTE 3HAYEHUS BbIpAXKEHUN (

. PermtnTe 3azjauy, BeIIENAA TPH 9Talla MATEMATHYECKOr0 MoJe-
JIUPOBAHHUS.

CropoHBI IPAMOYTOJIbHUKA OTHOCATCA Kak 7 : 6, a ero mijo-
manb pasHa 168 cm2. HaliguTe cTOPOHEI MPAMOYTroJbHHUKA.

B PExY) _ 4

TrIT 4.

. Pemute ypaBHEeHHE



KonTtpoabHnas padora NeS no teme « MHoOro4jienol. ApupmMernyeckue
onepanyy HaJ MHOTOYJICHAMID)

Bapuanr 1

. CoctaBbpTe MHOrOwiIeH p(x) = p,(x) + py(x) — 4py(x) u 3anm-
IIINTE ero B CTAHAAPTHOM BHJE, €CJIH:

pi(x) = —2x? + 3x;

po(x) = 4x* - 3;

ps(x) = 2x — 4.

. IIpeobpasyiiTe 3ajaHHOE BBIpAYKE€HHE B MHOT'OUYJIEH CTaHAAPT-
HOT'O BHJA:

a) 4xy(2x + 0,5y — xy);

0) (x — 3)(x + 2);

B) (24x%y + 18x3) : (—6x2).

. YopocTuTe BBIpAXKeHHE, UCIOJNb3ys (POPMYJILI COKPAIEHHOI'O
ymHOXKeHuA: (2p — 3)(2p + 3) + (p — 2)°

. HaliguTe Tpu mocjenoBaTeIbHBIX HAaTYPaAJbHBIX YMCJIA, €CJIHN
M3BECTHO, YTO KBaZpat 6oJybuiero u3 Hux Ha 34 GoJsbIie mpo-
N3BEeJeHNA ABYX APYTHUX.

. JIoka)KuTe, 4YTO 3HAUYEHUE BLIPAIKEHUS
5x% — 5(x + 2)(x% — 2x + 4)
He 3aBHCHUT OT 3HAUEHUHA NEepeMeHHOM.



Bapuanr 2
1. CocraBbTe MHOrOuWIEeH p(x) = pi(x) — pi(x) + 3ps(x) u 3amm-
IIINTE €ro B CTaHJAapPTHOM BHJE, €CJIN:
pi(x) = 2x% — Bx;
po(x) = 8x° + 1;
Dy(x) = x — 2.
2. IIpeobOpaasyiiTe 3ajaHHOE BhIpaXkeHUe B MHOTOWJIEH CTaHAapT-
HOT'O BHJA:
a) —5ab(3a? — 0,2b% + ab);
6) (a + 4)(a — 5);
B) (35a%b — 28a?) : 7ad.
3. YupocruTe BhIpayKeHHE, UCIOJIbL3YSA (POPMYJIbI COKPAIIEHHOI'O
ymuaoxernusa: (m + 3)2 + (3m — 1)(83m + 1).

4. Haitigure Tpu nmocjeoBaTeJbHBIX HATYPAJbHBIX YMCJIA, €CJIN
M3BECTHO, YTO KBaJpaT MEHbIIIero n3 HuX Ha 47 MeHbIIIe Ipo-
N3BeleHUA ABYX APYTHX.

5. [TokaxkuTe, 4TO 3Ha4YEeHNE BBLIPAXKEHUSA
2y + 28 - y)y2 + 3y + 9)
He 3aBUCHUT OT 3HAUEHUSA IIEePEMEHHOI.



Kontpoabnas padora Ne6 no teme «Pa3iio:keHrne MHOTO4JI€HOB HA
MHOKHUTEJTIN»

Bapuanr 1

. Pagnoxxure MHOI‘O‘IJIOi—I Ha MHOXXHUTEJIHN:

a) 3x2 — 12x;
6) ab — 2a + b* — 2b;
B) 4x° — 9;

r) x* — 8x% + 16x.

. CoxkpaTure ApoOL:

15 - 5y, m? — 4mn + 4n?
a) 9 -y’ 0) m2 — 4n? .

. Pemmmure ypasHenune x32 — 64x = 0.

. Joxaxure ToxIECTBO X° — 12x + 82 = (x — 8)(x — 4)..

. BeiuncauTe HanboJiee palilMOHAJIBHBIM CIIOCOOOM:

872 — 433
87 ° 43 + To



KonrtpoanbHas padora Ne7 no reme «DyHKIus y = x°»

BapuanT 1

. IlocTpoiiTe rpaduk dyHKIUU y = x2.

C nmomombsio rpaduka Haiigure:

a) 3Ha4YeHUd (QPYHKIUM IIpM 3HAUYEHUH aprymMeHTa, paBHOM
-2; 1; 3;

0) 3HaueHHUA apryMeHTa, ecJii 3HaueHHe (PYyHKIUH paBHO 4;

B) HamboJibIllee 1 HauMeHbIllee 3HaYeHUA (pyHKIHU Ha OT-
peske [—3; 0].

. Pemnre rpadpuueckn ypasHeHue —x2 = 2x — 3.

. JaHa dyHKUIMa y = f(x), roe

x%, ecin -3 < x < 2;
f(x) =

-x + 2, ecain 2 <. x < 6.

a) Beruuciaunre: f(-3), f(2), f(3), f(6).
6) Ykaxxure obsiacts onpegeneHus GyHKIuu y = f(x).

. Jana dyuKIua y = f(x), rae f(x) = x°. IIpu kKaKux 3HauYeHHU-
X apryMeHTa BepHO paBeHCTBO f(x — 4) = f(x)?

x8 — 8x2

. IlocTpoiite rpadpur GyHKIUHU y = 3.



Bapuanr 2

. ITocTpoiiTe rpaduk PyHKIHH Yy = —x2,

C momomibsio rpaduka HaliguTe:

a) sHaueHUA (QYHKIIUM NPU 3HAYEHUH apryMeHTa, PaBHOM
-3; —-1; 2;

0) sHaueHUs aprymeHTa, ecjy 3HadeHHe QYHKIUM paBHO —9;

B) HamOoJibIllee 1 HaVUMeHbIlee 3HaueHHUsA PYHKIUU HA OT-
peske [0; 2].

. Pemture rpapunyecku ypaBHeHue xZ = —x + 6.

. HaHa dysKnua y = f(x), rae
x+ 3, ecqim -5 < x < -1
fay=1",
x%, ecim -1 < x < 3.

a) Beruucaure: f(-2), f(-1), 1(0), f(3).
6) Yxkakute obsacTh onpeneneHnusa GbyHrnuu y = f(x).

. Jana dyukuusa y = f(x), rae f(x) = x°. IIpu KakuX 3HaYEHH-
sIX aprymMeHTa BepHO paBeHCTBO f(x) = f(x + 5)?

x? + x3

. IlocTpoiite rpaduk GyHKIUHU Y = 11
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