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PaGouass mporpamma mo ajaredpe 9 kJjacc COCTaBJI€HAHAa OCHOBE IMPUMEPHOM MPOrpaMMBbI
cpeanero (mojgHOro) odmero oOpa3oBaHUS MO anredpe M MporpaMmbl 00IIE00pa30BaTENbHBIX
yUpeKIeHUN Mo anredpe 7-9 kimacchl, kK yueOHOMY KOMIUIEKCY it 7-9 kimaccoB (aBTopsl A. T
Mepznsk, B. b. [Tononckuit, M. C. SIxkup— M: Benrana — I'pad, 2015)

Pabouass mporpamMmma OpHEHTHMpOBaHa Ha HMCIOJIb30BaHHE ydeOHHMKa «Anrebpa 9 kimace»:

YYeOHHK /IS ydaruxcsi 001meoopa3oBaTenbHbIX opranu3amuii / A.I'. Mep3snsk, B.b. Tlonorckuid,
M.C. Sxup. — M. : Benrana-I'pad, 2014 — 2017 r.

IInanupyemMsle pe3yJbTaThl H3y4eHHs aaredpol B 9 Kiacce
JIuunocmmuwie pesynromamol

1.

2.

BOCIIUTAHUE POCCUNCKOM TIPAXKJAHCKOM WICHTUYHOCTU: IAaTPUOTU3MA, YBAXKEHUSA K
OtedecTBy, OCO3HAHMS BKJIa/la OTEYECTBECHHBIX YYEHBIX B Pa3BUTHE MUPOBON HAYKH;
OTBETCTBEHHOE OTHOILICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K
CaMOPa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTUBAIMH K 00Y4EHHIO U IO3HAHUIO;
OCO3HAHHBIM BBIOOP M TOCTPOCHHE JaNbHEHIIEH WHAMBUIYaIbHON TPaeKTOPUHU
oOpazoBaHusi Ha 0a3e OPHUEHTUPOBKM B Mupe mnpodeccuidi U MpodhecCHOHATBHBIX
MIPEATIOYTEHUN ¢ Y4ETOM YCTOMYMBBIX ITO3HABATEIIBHBIX MHTEPECOB, @ TAKXKE HA OCHOBE
(GOopMHpOBaHUS YBaKUTEIBHOIO OTHOIIEHUS K TPYyLy, pa3sBUTHE ONbITA Y4acTHs B
COLIMAJIBHO 3HAYMMOM TPYIE;

YMEHHE KOHTPOJMPOBaTb IpOLECC M pe3ynbTar Yy4eOHOH M MaTeMaTHYecKOH
NEeATEIbHOCTH;

KPUTUYHOCTh  MBIIUICHWS,  WHUIMATHBA,  HAXOIYUBOCTD, aKTUBHOCTb  IIpH
pElIeHnn  MaTeMaTHYeCKHX 3ajad.

Memanpeomemmnuwle pe3yibmamot

1.

YMEHHE CaMOCTOSITEIIbHO ONPEACIATh LN CBOEro 00yueHHsl, CTaBUTh U (HOPMYITHPOBATH
IUTsL ce0sl HOBBIE 3a1aun
> yuéOe:
» pa3BUBATh MOTUBBI U UHTEPECHI CBOEH MTO3HABATEIBHOU JEATEIBbHOCTH;
> YMEHHME COOTHOCUTb CBOM JEHCTBHMS C IUIAHUPYEMBIMH peE3yJbTaTaMH,
OCYUHIECTBJIATh KOHTPOJIb CBOEH JEATEIbHOCTH
» TIpOIeCCe JOCTHKCHUS pe3ynabTaTa:
> ONpeaeNaTh CIOCOObl JEUCTBHH B paMKax TMPEIOKEHHBIX YCIOBHA H
TpeOOBaHUH;

> KOPPEKTUPOBATh CBOU JIEUCTBUSA B COOTBETCTBUU C U3MEHSIOLIEHUCS CUTyallUEeH;
YMEHHE OMNpeniessATh TMOHATHA, CO3AaBaTh OOOOIICHUs, YyCTaHABIMBAaTh aHAJOTHH,
KJIacCU(UIUPOBATh, CaMOCTOSITENIbHO  BBIOMPAaTh OCHOBaHUS W KPUTEPUH IS
KJIacCU(UKALINK;
YMEHUE YCTAaHaBIIMBaThb IPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTh  JIOTHYECKOE
paccyX/1eHHue, yMO3aKIIoueHUe (MHAYKTUBHOE, NE€AYKTHUBHOE U 110 aHAJIOTHUU) U JAENaTh
BBIBOJIBI;
pa3BUTHE  KOMIIETEHTHOCTM B OOJNAcTW  HCIOJIb30BaHHMS  MH(OPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH;
MEepBOHAYAILHBIE TMPEACTABICHUS 00 HAeIX M O MeToJaX MaTeMaTHKH Kak 00
YHUBEPCATBHOM SI3bIKE HAyKM W TEXHHUKH, O CpPEJICTBE MOJCIHPOBAHUS SBICHUM U
IIPOLIECCOB;
yMEHHE BUAECTh MaTEeMAaTUUYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHOI CUTyalluu B APYTUX
JTUCLUIUIMHAX, B OKPYXKAIOIIEW XU3HHM; YMEHHE HAXOJUTh B PA3NUYHBIX HCTOYHUKAX
nH(pOpMaIIKI0, HEOOXOAUMYIO JUIsl PEIIEHUS] MaTeMaTHUYeCKUX MpoOsIeM, U MPeICTaBIATh
e B MOHATHON (opme, NPUHUMATH PEIICHHE B YCIOBHSX HEMOJHOW WM HU30BITOUHOM,
TOYHOM WJTM BEPOSITHOCTHOW MH(OpMaInu;
YMEHHE TOHMMATh W HCIOJIb30BaTh MAaTEMaTHYECKHE CPEACTBA HATJISAHOCTH (Tpadukw,
TaOJINLIBI, CXEMBI U JIp.) JUIS WJUTIOCTPAIIUH, UHTEPIPETAI[H, apryMEHTALUH;



YV VYV

10. ymeHue BbBIIBUraTh THUIOTE3bl NPU PEHICHUU 3a/Jayd, TMOHUMAaTh HEOOXOJUMOCTh HX
MIPOBEPKU;

11. moHMMaHWE CYIIHOCTH aJITOPUTMHUYECKUX TMPEANUCAHUA M YMEHUE JACHCTBOBaTh B
COOTBETCTBUH C MPEITIOKEHHBIM aJITOPUTMOM.
Ilpeomemmnoie pe3yromamul:

1. oco3HaHue 3HAYCHUS MAaTEMATHKH JJIsl TOBCETHEBHOM JKU3HU YEIIOBEKA;

2. MpeACTaBICHUE O MAaTEMaTHYECKON HayKe Kak cepe MaTeMaTHueCKOW NeATeTbHOCTH, 00
sTamax e€ pa3BUTHsI, O €€ 3HAUUMOCTH JJIs Pa3BUTHS [IUBUIIA3AIINH;

3. pa3BUTHE yMEHHUH paboTaTh C y4eOHBIM MAaTeMAaTHYECKUM TEKCTOM (aHAJIM3UPOBATh,
U3BJICKATh HEOOXOMUMYyH0 WH(OpMAIHIO), TOYHO U TPAMOTHO BBIPAXKAaTh CBOM MBICIH C
MIPUMEHEHHEM MaTeMaTH4ecKOi TEPMHUHOJIOTHH u CUMBOJIUKH, MPOBOJUTH
KJIAaCCU(UKALIUH, JIOTUYECKUE OOOCHOBAHUS;

4. BnaseHre 6a30BbIM MOHSITHIHBIM alapaToM MO OCHOBHBIM pa3JiesiaM COACpPKaHMUS;

5. cUCTeMaTu4ecKue 3HaHUs O QYHKIUAX U UX CBOWCTBAX;

6. IPaKTHUYECKU 3HAYMMbIE MAaTeMAaTUYECKUE YMEHUS U HAaBBIKU, UX IPUMEHEHHUE K PEeUICHUIO
MaTeMaTHYECKUX M HEMAaTeMaTHYeCKHUX 33]1ad, TIPE/INoJIararoliee yMeHHe:

BBITIOJTHATH BBIUUCIICHUS C ACHCTBUTEIHLHBIMU YU CIIAMU;

peliaTth ypaBHEHHWs, HEPABEHCTBA, CUCTEMbl YPAaBHCHHI W HEPABEHCTB, CHCTEM YpaBHEHUH W
HEPaBEHCTB;

pelaTh TEKCTOBBIC 33]Ja4H C TIOMOIIBIO COCTABJICHUS U PEIICHUSI yPaBHEHUIA;

UCIIOJIb30BaTh alreOpanuecKkuil S3bIK 171 OMMCAHMS MPEIMETOB OKPYXKAIOUIEro MUpa U CO3JaHUs
COOTBETCTBYIOIIUX MAaTEeMAaTHICCKUX MOJCIIEH;

MPOBOANUTh MPAKTUYECKUE PACUETHI: BBIYMCIEHUS C MPOLIEHTAMH, BBIUUCICHHUS C YHCIOBBIMU
MOCIIEIOBATEILHOCTSMU,  BBIYMCICHUS  CTATUCTUYECKHX  XapPaKTEPUCTUK,  BBITOJHEHUE
MPUOIMKEHHBIX BHIYHCIICHHH;

BBITIONTHSATH TOXIECTBEHHBIC MPEOOPA30BAHSI PAIIMOHALHBIX BRIPAKCHHUIA,

uccaenoBath QYHKIUHA U CTPOUTH UX TpaduKu;

9UTaTh W WCIONB30BaTh HWHQPOPMAINIO, MPEICTABICHHYIO B BHJAE TaONHIBI, JAMArpaMMBbI
(cTonGuaToi UM KpyroBoi);

pemaTs mpocTeiine KOMOMHATOPHEIE 3a1a4H.

> YpaBHenust

OOyyarommiicss HAy4YNTCS:

- peliaTh CUCTEMBI IBYX YPaBHEHHI ¢ IBYMsI IEpEMEHHBIMU;

- IOHUMATh YPaBHCHHE KaK BOKHEUITYI0O MATEMATHUECKYIO MOJIEIb JIJISl OMMMCAHUS U U3YYCHUS
pa3HOO0pa3HBIX pealbHBIX CUTYallUi, pellaTh TEKCTOBbIE 33aU aJIreOpanvdeckiuM METOI0M;

- IPUMEHSITh rpaduuecKre MPeCTaBICHUS I UCCIECAOBAHUS U PEIICHHS] CUCTEM YPaBHEHHIA
C IByMS IEPEMEHHBIMH.

OO0yy4arommiicst MOJTYYUT BO3MOKHOCTb!

- OBJIAJIETh CIEUUATbHBIMU MPUEMAMH PEIIEHUS CUCTEM YPaBHEHHM; YBEPEHHO MPUMEHSThH
anmapar ypaBHEHHH IS pEIIeHUs Pa3HOOOPAa3HBIX 3a/1ad U3 MAaTeMaTHKU, CMEKHBIX MPEIMETOB,
MIPAKTUKU;

- MpuUMEHATh TpadudecKue TPEACTABICHUS [UIsl HCCICAOBAHUS CHUCTEM ypaBHEHUH,
cozepkammx OyKBeHHbIC KOA(DPHUITUEHTHI.

HepaBencTBa

OOyuarommiicss HAy4YnTCA:
- TIOHMMaTh TEPMHHOJIOTHIO M CHMBOJHKY, CBSI3aHHBIE C OTHOIICHHEM HEPaBEHCTBA, CBOWCTBA

YHUCJIOBBIX HCPABCHCTB;

- pemiaTh JUHEIIHbIE HEPABEHCTBA C OJHOM MEPEeMEHHONW M HMX CHUCTEMbI; pellaTh KBaJpaTHbIE

HEPaBEHCTBA C OMOPOi Ha rpaduveckue

MIpe/ICTaBICHHUS;
- IPUMCHATH almapaTr HEPAaBCHCTB JIA pCIICHUS 3a/1a4 U3 pa3JIMYHBIX pa3CIIOB KypcCa.
O0yyammiics MoJy4uT BO3MOKHOCTD:



>

- OBJIQJIETh Pa3HOOOPa3HBIMU MPUEMaMU JJOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH armapaT

HEPABEHCTB /Ui PEIICHUS Pa3HOOOpA3HBIX MaTeMaTHYeCKUX 3adad, 3a]ad M3 CMEXHBIX
MIPEIMETOB U MPAKTUKU;

- TIPUMEHATHh TpadUuecKue MPeACTaBICHUS Uil HCCIEeIOBaHUS HEPAaBEHCTB, CUCTEM HEPAaBEHCTB,

cojepkaimx OyKBeHHbIC KOA(DPHUITUEHTHI.
> DOyHKIIUN

OO0yuaromuiicss Hay4uTCs:

- TIOHUMaThb M MCIOJIb30BaTh (YHKIMOHAJIbHBIC MOHATHUS, SA3bIK (TEPMHUHBI, CUMBOJIMYECKHE
0003HaYeHNUS ),

- CTPOUTH IrpauKu dJIEMEHTApHBIX (YHKLIUH, HCCIEI0BATh CBOWCTBA YHUCIOBBIX (YHKIMN Ha
OCHOBE M3yU€HUs MOBEICHUS UX TPaPUKOB;

- MOHUMATh (PYHKIMIO KaK BaKHEHIIIYI0 MATEMaTHYECKYI0 MOJAEIH JJIsi OMIMCAHUS TPOLIECCOB U
SBJIGHUN OKPYXKAIOIIET0 MHpa, MPUMEHATh (QYHKIHOHAIBHBINA S3bIK JJIS OMNHCAHUA U
MCCIICIOBAHMSI 3aBUCUMOCTEH MEX 1y (PU3NUYECKUMHU BeTUUNHAMM;

- TOHMMATh M WCHOJb30BaTh S3BIK IOCIEAOBATENBHOCTEN (TEPMUHBI, CHUMBOJHUYECKHE
0003HAYCHNUS);

- IPUMEHSATH (POPMYIBI, CBA3aHHBIE C apU(PMETUYECKON M T€OMETPUUYECKON MPOTPECCUSIMU, U
anmapat, cOpMHUPOBaHHBINA MPU HW3YYEHUH JPYTUX PA3IEIoOB Kypca, K PEIICHUIO 33134, B TOM
YHClie C KOHTEKCTOM U3 PEeabHOM KU3HHU.

OOyuaronuiics NOTYIUT BO3MOKHOCTB!

- TMPOBOJUTH HUCCIIEIOBAHMS, CBSI3aHHBIE C HM3yYEHHEM CBOWCTB (DYHKLIMI, B TOM YHCIE C
UCTIOJIb30BAHUEM KOMIIBIOTEPA; Ha OCHOBE TpaMKOB H3Y4YCHHBIX (YHKIHMI CTpOUTH Oosee
CIIOHbIE TpaduKU (KyCOUHO-3aJaHHbIE, C «BBIKOJIOTHIMUY» TOUKAMHU U T.I1.);

- WCIONB30BaTh (PYHKIMOHAIbHBIC TMPEJICTaBICHUS M CBOMCTBa (DYHKIMI pereHus
MaTeMaTHYECKUX 3aJ1ad U3 pa3jHyHbIX Pa3/iesioB Kypca;

- pemate KOMOMHHUPOBAaHHBIE 33]a4l C IPUMEHEHHEM (OPMYII /1-TO WieHa U CyMMBI TIEPBBIX 71
YJICHOB apU(METUYECKOW W TEOMETPUYECKOW TMpOTpeccuid, MPUMEHsS MpHU HSTOM armapar
YPAaBHEHUN U HEPABEHCTB;

- MOHUMATh apU(PMETHYECKYI0 U T€OMETPUYECKYI0 MPOrpeccuu Kak (QyHKIUU HATYpajJbHOTO
apryMeHTa; CBSA3bIBaTh apU(hMETHUECKYIO MPOTPECCHIO C JIMHEHHBIM POCTOM, TEOMETPHUECKYIO — C
HKCIIOHEHIIMATLHBIM POCTOM.

DJIeMeHThI MPUKJIATHONH MAaTeMATHKHU

OO0yuaromuiicss HayYuTCs:

HCIIOJIB30BaTh B XOJAC PCHICHUA 3aJad JJICMCHTAPHBIC TMPCACTABICHUSA, CBI3aHHLBIC C
HpI/I6J'H/I}KéHHBIMI/I 3HAYCHHUAMU BCIIMYHH,

- HCIIOJIB30BATh MPOCTEHIIINE CITIOCOOBI IPECTABICHUS U aHAIN3a CTATUCTHYECKUX JTAHHBIX;
- HAXOJHUTh OTHOCUTEIFHYIO YaCTOTY U BEPOSTHOCTH CIYy4aifHOTO COOBITHS;

- pemath KOMOMHATOPHBIE 33141 HA HAXOXKJCHHUE YUClia 00BEKTOB M1 KOMOMHAIIUHA.
OO0yuaromuiicst MOTYyYUT BO3MOKHOCTB:

- TIOHSITh, YTO YHUCJIOBHIC JAHHBIE, KOTOPBHIC HCTOIB3YIOTCS ISl XapaKTEPUCTHKU OOBEKTOB
OKPY)KAIOIIIEr0 MHUpa, SBIAIOTCS MPEHMYIICCTBEHHO MNPUOMKEHHBIMU, YTO IO 3aIliCH
MpUOMMKEHHBIX 3HAYCHUN, COICpXKAIIUXCS B UHPOPMAIMOHHBIX UCTOYHUKAX, MOXKHO CYIUTh O
MOTPEIITHOCTH MPUOJIMKCHHUS,

- TOHATh, YTO TMOTPEIIHOCTh pEe3yJabTaTa BBIUYUCICHUN [IOJDKHA OBITH COM3MEpPHMA C
MOTPEITHOCTHIO MCXOIHBIX JaHHBIX;

- IpUOOPECTH TIEPBOHAYAIBHBIN OIMBIT OpraHU3aIMK cOOpa JaHHBIX MPHU MPOBEICHUH OMpPOca
OOIIECTBEHHOTO MHCHHS, OCYIIECTRBIISTh MX aHAIW3, MPEICTaBIATh PE3yJIbTAaThl ONMPOca B BHUJC
Ta0JIUIIBI, TUATPAMMBIL;

- TPHOOPECTH ONBIT MPOBEICHUS CIyYaHHBIX SKCIIEPUMEHTOB, B TOM YHCJIC C ITOMOIIBIO
KOMITBIOTEPHOTO MOJICITUPOBAHUS, MHTEPIIPETALIUN UX PE3YIHTATOB;

- Hay4UThCSA HEKOTOPBIM CHEIUAIBHBIM MpUEMaM pelieHusi KOMOMHATOPHBIX 3a7ay.



Coaep:xxanue yueOHOro npeamera «AJjaredopa»

9 k1., 102 yaca (3 yaca B HeaeJ110 34 y4eOHbIX HeJ/leJIb)
1. Iloemopenue Kypca anzeopwt 7-8 knaccot (4u)

2. Hepageencmea. (20u)

YucnoBble HEPABEHCTBA U UX CBOMCTBA. [l0WlI€eHHOE CIIOKEHHE U YMHOKEHUE YHCIIOBBIX
HEpaBEHCTB. JINHEHHbIE HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CUCTEMBI.

OcHnogéHnasi  yenb — O3HAKOMHUThH Y4YalllUXCSl C INPUMEHEHHE: HEPAaBEHCTB AJISl OLEHKH
3HAYeHUH BBIPAKEHHH, BBIpAOOTaTh yMEHHE pelaTh JHHEWHbIE HEPaBEHCTBA C OJHOMN
MepeMEHHON U UX cUcTeMbl. CBOMCTBA YMCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, HA KOTOPOU
OCHOBAHO pEUICHUE JIMHEHHBIX HEPABEHCTB C OJHOW IIEpEMEHHOH. TeopeMbl O IOYIEHHOM
CIIOKEHUH M YMHO>XCHUM HEPABEHCTB, HAXOJWTh IPUMEHEHHE NPHU BBINOJHEHHH MPOCTEUIINX
yIpaKHEHUH Ha OLEHKY BBIPAXCHUH MO METOAY TpaHMll. BBoaaTcs mNOHATHS aOCOIIOTHOMN
MOTPEIIHOCTH U TOYHOCTH TNPHUOIMKEHHS,, OTHOCUTEIbHON IMOTPEIIHOCTH. YMEHHS NMPOBOIUTH
JENYKTUBHBIE PAacCyKIEHUS IOJIy4aloT pa3BUTHE KaK IPU JOKA3aTEJIbCTBAX YKa3aHHBIX TEOPEM,
TaK Y MPHU BBIIIOJIHEHUH YIIPAXKHEHUI HA JOKA3aTeIbCTBA HEPABEHCTB.

B cBsA3u C pelieHHEM JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHO: JAETCS MNOHSATHE O
YHCJIOBBIX MTPOMEKYTKAX, BBOJSATCS COOTBETCTBYIOIIME Ha3BaHUS U 0003HaYeHHsI. PaccMOTpeHuIo
CHUCTEM HEPAaBEHCTB OJHOW NEPEMEHHOM MPEIIECTBYET O3HAKOMJICHUE YYAIlUXCsl C MOHATHIMHU
nepeceyeHus: 1 00beTMHEHNS] MHOXKECTB.

[Ipu pemieHnn HEPABEHCTB UCIOJIB3YIOTCS CBOMCTBA PAaBHOCUIIBHBIX HEPABEHCTB, KOTOPBIE
pa3bACHAIOTCA Ha KOHKpETHBIX mnpumepax. Ocoboe BHMMaHHE CIEAyeT YIeIUTh OTpabOTKe
YMEHHUSl pelIaT MpocTeiiline HEepaBeHCTBa BHJA ax>b, ax<b, OCTAaHOBHBUINCH CIELMATIBHO Ha
ciydae, kornaa a<(.

B sT0l Teme paccMaTpHUBAacTCs TAaK)KE PELICHUE CUCTEM [BYX JIMHEMHBIX HEPAaBEHCTB C
OJIHOM IEPEMEHHOM, B YaCTHOCTU TAaKHUX, KOTOPBIE 3aMIMCAHBI B BUJIE JBOMHBIX HEPABEHCTB.

3. Keaopamuunan ¢pynkuyusn. (34u)

Oynknus. CoiictBa ¢yHkumid. KBaapaTHbeiii TpexuieH. PasnoxeHue KBaapaTHOTO
TpexwieHa Ha MHoxkuTenu. Dynkmus y = ax> + bx + ¢, ee cpoiictBa u rpapux. CTeneHHas
byHKIHS.

OcnoséHas yenp — pacIIUPUTH CBEACHUS O CBOMCTBAaX (DYHKIMHA, O3HAKOMUTH y4allluXCs
CO CBOWMCTBaMH U TpauKOM KBaIpAaTUIHON (PYHKITHH.

B nHauane TeMbl cHCTEMaTH3MPYIOTCS CBeJCHUS O (PyHKIUAX. [IOBTOPSIOTCS OCHOBHBIE
MOHATHA: (PYHKIUS, apTyMeHT, o0nacTh omnpeaesieHus QyHKIuU, rpaduk. J[aroTcs MOHATHS O
BO3pacTaHWM W YObIBaHMM  (YHKIIUH, MPOMEKYTKaX  3HAKOMOCTOSHCTBA. TeM  caMbIM
co3maeTcsi 0a3a ISl YCBOCHHSI CBOWMCTB KBAJAPAaTUYHOM M CTENEHHOW (YHKIIMN, a TakxKe IS
JalbHEUIero yriyoneHus: GyHKIIMOHATBHBIX TMPEACTABICHUN NPHU M3YYCHHH Kypca anreOpbl U
HayaJl aHaJu3a.

[ToaroToBUTENHHBIM IIATOM K H3yYEHHUIO CBOMCTB KBAAPATUIHON (DYHKIIUU SBISICTCATAKIKE
pPaccCMOTpPEHHE BOMPOCAO KBAJAPATHOM TPEXWICHE U €r0 KOPHSX, BBIACICHUM KBaJpara JBY4YJICHA
13 KBaJAPAaTHOTO TPEXWIEHA, PA3JI0KEHNUHU KBAIPATHOTO TPEXWJIEHA HA MHOXKUTEIIH.

W3yueHne KBaJpaTHUHON (DYHKIMHM HAYMHAETCS C PACCMOTPEHMs (YHKIMH y = ax’, ee
CBOHCTB M 0cOOEHHOCTEH rpaduka, a TAKKe IPYTUX YaCTHBIX BUJOB KBAJPAaTHUHOW (QYyHKIUU —
yskimit y = ax> + b, y = a (x - m)>. DTH CBeileHHs UCIHONL3YIOTCA MPU M3YYEHUH CBOWCTB
KBaJpaTU4HON (yHKIMHU 001Iero Buaa. BaxkHo, 4ToObl yyamuecs: MOHSIN, 4TO TpaduK QYHKIIUN
y = ax?> + bx + ¢ MoxeT ObITh MOJNy4eH n3 rpadguka QYHKIUM y = ax’C MOMOIIBIO JBYX Ma-
paeNbHBIX TMepeHocoB. Ilpuembl mocTpoeHus rpaduka ¢yHkimum y = ax> + bx + ¢
0TpabaThIBAIOTCS HAa KOHKPETHBIX Mpumepax. [Ipm 3ToM ocoboe BHUMaHUE CIEAyeT YIEIHUTh
(OPMUPOBAHHIO Y YYAlIUXCS YMEHHUS YyKa3bIBaTh KOOPAWHATHI BEPIIUHBI Mapaloibl, €€ OCh
CUMMETpUH, HalpaBJeHHE BETBEU MapaloJbl.



[Tpu n3yueHun 3TOM TeMbl JajbHEHIIee pa3BUTHE MOTyYaeT yMEHUE HaXOQUTh MO rpaduKy
MIPOMEXYTKH BO3PACTaHHs U YObIBaHMS (DYHKIMM, a TaKKe MPOMEXKYTKH, B KOTOPBHIX (YHKITUS
COXPpAaHSET 3HaK.

VYuyamuecss 3HaKOMSTCS CO CBOMCTBAMU CTeNEeHHOW (yHKImHM y = X"IpH YETHOM H
HEYETHOM HaTypajbHOM IIOKa3arese 1. BBoaurcs nmoHatue KopHs n-ii creneHu. OHU MOJTy4aroT
NPEJCTAaBICHUE O HAXOXKICHUU 3HAUYEHUI KOPHS C MOMOUIbIO KAJIBKYIATOpA, MPUYEM BBIpAOOTKA
COOTBETCTBYIOLINX YMEHUI He TpeOyeTcs.

4. Snemenmut npuxknaonoi mamemamuxu. (20u)

MaremaTtnueckoe  MojaenupoBaHue. IlpouentHole  pacueTbl.  [IpuGnmxeHHble
BbiunciaeHus. OCHOBHBIE NpaBHia KOMOMHAaTOpUKH. OTHOCHUTEIbHAs 4acTOTa M BEPOSITHOCTh
ciydaifHoro coObiTus. Kitaccmdeckoe ompeneneHne BEpOSTHOCTH. HadanbHbIe CBEIEHUS O
CTaTUCTHKE.

OcHosHas yenb — O3HAKOMUTH YYAIIUXCA C TMOHATUSIMU TNEPECTAHOBKHU, pa3MEILEHUs,
COUYETaHMSI U COOTBETCTBYIOIIMMU (OpMynaMH JUIsl MOJACYETa WX YHWCIA; BBECTH MMOHITHS
OTHOCHUTEIILHOM YaCTOThI U BEPOATHOCTH CITy4ailHOTO COOBITHSI.

W3ydeHre TeMbl HAUMHAETCS C PELIEHUs 3a]ad, B KOTOPBIX TpeOyeTcsi COCTaBUTh T€ WU
WHBIC KOMOMHAIIMH SJIEMEHTOB U MOACYUTATh MX YUCIO. Pa3zbsicHsAETCS KOMOMHATOPHOE MPABUIIO
YMHOXEHUS, KOTOPOE HCIIONIb3yeTCsl B JajbHeleM npu BeIBOAE (Gopmyn Uil MmojacyeTa 4yucia
NEPEeCTaHOBOK, pa3MelleHuid u coderaHuil. [Ipu u3ydeHHMH NaHHOTO MaTepuaia HeoOXOIHMMO
oOpaTUTh BHUMAHHUE YYAIIUXCS HA pazIuyhe TOHATUNH «pa3MEIIeHHe» U «COYETaHUey,
chopMHUPOBATh Y HUX YMEHHUE OTNPEAEIAThH, O KAKOM BUJe KOMOWHAIIMI UIET peub B 3a7a4e.

B onanHOM TeMe ydwamuecs 3HAKOMATCS C HAyalbHBIMU CBEJCHHUSIMU W3 TEOPUHU
BEPOATHOCTEH. BBoOAWTCS TOHATHE «clydailHOe COOBITHE», «OTHOCHTENbHAS YacToTay,
«BEPOATHOCTh CITy4alHOTO COOBITHS». PaccMaTpuBalOTCs CTaTUCTUYECKUH M KJIACCHYECKHI
MOAXOJbI K OIpPEACTCHUIO BEPOSTHOCTU CIy4YalHOro coObITHs. BaxkHO 00paTuTh BHUMaHUE
y4aluxcs Ha TO, YTO KJIACCHYECKOE OMNPENENICHUE BEPOATHOCTU MOYKHO IMPUMEHATH TOJIBKO K
TaKUM MOJEIISIM PEaTbHBIX COOBITHH, B KOTOPBIX BCE UCXOIBI SBIISIOTCS PABHOBO3MOXHBIMHU.

5. Yucnoewie nocneoosamenvnocmu. (17u)

YucnoBble MOCIEI0BATENBHOCTH. ApudMeTndeckass U TeOMETpHUYecKas MPOrpecCuu.
@opmMynbl T-rOWIEHA W CYMMBI TEPBBIX N WIEHOB Hporpeccud. beckoHeuHO yOBIBaroIias
reoMeTpHuyecKas mporpeccus.

OcHogHas yenrb — AaTh TOHATHS 00 apuUPMETHUECKON U TEOMETPUUYECKON MPOrpecCUsx
KaK YHCJIOBBIX MOCJIEN0BATEIHLHOCTAX 0COO0r0o BUA.

HpI/I HU3Y4YCHUU TCMbl BBOJUTCA MOHATUC NOCICAOBATCIBHOCTH, Pa3bACHACTCA CMBICIT
TEPMHUHA «N-i 4IeH MOCJIeI0BaTeIbHOCTHY, BbIpadaThIBA€TCs YMEHHUE HCIIOJIb30BaTh MHAEKCHOE
o0o3HaueHHe. DTH CBEICHUS HOCAT BCIIOMOTATENILHBIA XapaKTep U MCIIONIB3YIOTCS Uil U3yYCHHS
apupMETHIECKON U TEOMETPUIECKON TTPOTPECCHIA.

Pabora ¢ dopmynamu n-ro wieHa U CyMMBI NEPBBIX I'a WICHOB MPOrPECCUH, MOMHUMO
CBOETO OCHOBHOTO Ha3HA4YE€HHsI, IO3BOJSET HEOJHOKPATHO BO3BpAIIAaThCA K BBIYMCICHUSM,
TOKIECTBEHHBIM NMPEOOPA30BAHMSIM, PELICHUIO YPaBHEHNUN, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcst XxapakTepUCTHIECKHE CBOMCTBA apU(PMETHISCKON U TEeOMETPUUECKOU
MIPOTPECCUM, UTO TO3BOJISIET PACIIUPUTDH KPYT MpejiaraéMbix 3a1ad.

6. Iloemopenue (umozosoe)(74)
OcHosnas yenv. [1oBTOpHUTH, 3aKpenuTh U 0000mMTH OCHOBHBIE 3YH, momydeHnHsie B 9
KJ1acce.



TeMaTnuyeckoe IIIAHNPOBAHUE

Ne HauMeHoBaHHe Pa3/e/loB H TeM Beero | Koia-Bo | KoHTpoibubie
4aCoB YPOKOB padoThbI

1 [ToBTOpEeHUe 4 3 1

2 HepasencrBa 20 19 1

3 Kanparuunas ¢pyHkuus 34 32 2

4 DneMEHTHI IPUKIIAJHOW MAaTEMATUKHU 20 19 1

5 Yucnossle OCIEI0BATEIbHOCTH 17 16 1

6 [ToBTOpenue 7 6 1
Hroro 102 95 7

Monyab «BeposiTHOCTb U CTATHCTHKA»

Heab nporpamMmsi:

1. Co3naHne OpPHUEHTAIMOHHONW M MOTHUBAIIMOHHOW OCHOBBI Y JEBATUKIACCHUKOB JUJIS
OCO3HAHHOTO BbIOOpa mpoduis oOydeHus B crapmieid mkone. C TOMOIIBIO 3JIEMEHTOB
MaTeMaTHYECKOHN JIOTUKH C(HOPMUPOBATH Y YUALTUXCSI CIOCOOHOCTU PACCYX AATh JTOTHYECKH, TEM
CaMbIM pa3BUBATh MBINUICHUE ITKOJIEHUKOB.

2. ®opMHpOBaHME Yy YYalIMXCS TIEPBOHAYAIBHBIX BEPOSTHOCTHO-CTATHCTUYCCKUX
MpEeICTaBICHUI

3agauu nporpaMmsI:

1. ITonyuenue 3HaHUN O KOMOMHATOPUKE U OCHOBHBIX 3JIEMEHTAX TEOPHU BEPOSTHOCTEH;

2. OBnaseHHMe YMEHMSMM pellaTh 3aadyM, CBA3aHHbIE C KOHKPETHOH JKW3HEHHOMN
CUTYyallUEH;

3. YMeHue onpeaesiaTh CBsI3b TEOPUU BEPOSITHOCTEH C MTPAKTUUYECCKUMU TIOTPEOHOCTSIMHU.

IIporpaMma OpHEHTHpPOBaHAa HA pAa3BUTHE Yy IIKOJbHUKA YMEHUN pEIIaTh 3aJadu
IIPAKTUYECKOI'0 XapakTepa: MPEJICTaBICHUE AAHHBIX B TaOIuIaxX M JuarpaMmax; onucaTesbHas
CTaTUCTHKA; CIy4daiiHble COOBITHS W BEPOSTHOCTb, MAaTEMAaTUYECKOE OIUCAaHHE CIy4alHBIX
COOBITHIL; BEPOSITHOCTH CIYYalHBIX COOBITHI; CIIOKEHHE M YMHOXEHHE BEPOATHOCTEH; IIEMEHTHI
KomOuHaTopuku. OH pa3BUBaeT yMmeHue paborath ¢ HH(pOpPMAIMEW, MPEeICTaBICHHONW B BHJE
Tabmul, rpaduKoB, AUArpaMM, MPOU3BOAUTH HMHTEPIPETALUIO PE3yAbTATOB, MOJYYCHHBIX MpPU
MCCIIEIOBAaHMSIX M OIPOCAX OOIECTBEHHOTO MHEHHUS.



TpeGoBaHNs K NOATOTOBKE Y4aIIUXCH:

B pe3ynbraTe u3yueHus Kypca yueHUK
1. BeiOpaTe U mpuMeHUTH 0oJiee paIrMOHAIBHBIA CIIOCOO PEIICHHS TOW WM WHOW JIOTHYECKOM
3a/1a4uu
2. Vcionp30BaTh CBOM 3HAHHS W3 PAa3IMUYHBIX HIKOJBHBIX MPEAMETOB IMPH PELICHUH 3a7ad 0
TEOPUU MHOKECTB U MAaTEMaTUIECKON JIOTHKH.
3. YMeTh BBIYUCIATH BEPOSTHOCTH COOBITHH, TOJB3YSICh PA3NMYHBIMHA OIpPEACTICHUSIMU
BEPOSTHOCTH U (POPMYIIaMHU.
4. Bunetb B KOHKPETHBIX HAYYHBIX, TEXHHYECKUX, KMTEUCKHX MpoOjIemMax BOMPOCHI, 3aJayH,
JOTYCKAIOLIUE PEUIeHUs] METOJAaMHU TEOpUH BEPOATHOCTEH, yMeTh (OpMYIMpOBaTh U peuaTh
TakKHe 3a/1a4u

TeMaTnuyeckoe MIIAHNPOBAHUE

Ne | Hazpanue Tembl KonuuectBo
4acoB

1 | CratucTu4eckre XapakTepUCTUKU 4

2. | CtaTuCTHYECKHE UCCIICIOBAHUA 4

3. | DneMeHTHl KOMOMHATOPUKU 6

4 | HayasibHBIE CBEJICHHS U3 TEOPUH BEPOSITHOCTEN 2

5. | UroroBoe 3ansATHE 1

Kpurepun oueHku ypoBHSI JOCTHKEHUA 00yUAKO M X CSI
OLHEHKA YCTHBIX OTBETOB OBYYAIOHIUXCHA ITO MATEMATUKE
OTBeT OlIeHUBAETCHA OTMETKOH «5», eCJ/IM YUEHHUK:
MOJTHO PAcKpbUl COAEp)KaHHEe Marepuaia B o00beMe, NIpPeJyCMOTPEHHOM NpOrpamMMoil u
Y4eOHUKOM;
U3NIOKUJT MaTepuan TPaMOTHBIM SI3bIKOM B OMNPEIETICHHOM JIOrMYeCKON MOoCiea0BaTeIbHOCTH,
TOYHO HCTOJIb3YsI MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
MPAaBUIHHO BBITOJHUII PUCYHKH, YEPTEXKHU, TPAPHUKH, COTYTCTBYIOIINE OTBETY;
IIOKa3ajl yMEHHE WUIIOCTPUPOBATE TEOPETUUECKUE IIOJIOXKEHUS KOHKPETHBIMU IIpUMEPaMHU,
IPUMCHATH UX B HOBOU CUTYyalluH IIPU BBITTOJIHCHUHN NPAKTHUYCCKOT'O 3aaHUs;
MIPOJIEMOHCTPUPOBAI YCBOEHHUE paHee U3YYEHHBIX COITyTCTBYIOLIUX BOIIPOCOB,
c(OPMHPOBAHHOCTH M YCTOHYHUBOCTD UCTIOJIB3YEMBIX NPH OTPAOOTKE YMEHUN U HABBIKOB;
OTBEYaJI CAMOCTOATEIHHO 0€3 HaBOSIIUX BOMPOCOB yuuTess. BO3MOKHBI 0O/THA - IB€ HETOUHOCTH
MIPU OCBELICHUH BTOPOCTENIEHHBIX BOIIPOCOB WIIM B BBIKJIAJIKaX, KOTOPbIE YUEHUK JIETKO UCTIPABUI
110 3aMCYaHUIO YYHUTCIIA.
OTBeT OlIeHUBAETCHA O0TMETKOMN «4», eCJIM OH yI0BJIETBOPsSiET B OCHOBHOM TPe0OBAHMSAM Ha
OLICHKY «5», HO IIPM 3TOM HMeeT OJUH U3 HeJ0CTATKOB:
B U3JIOKEHUHU JOMYIIEHbl HEOOJbIINE MPOoOeNbl, HE MCKA3UBIINE MaTeMaTHUYECKOE COJEep:KaHue
OTBETA;
AONYIICHBI OJIUH — JIBA HCAOYCTA NIPHU OCBCIICHUU OCHOBHOI'O COACPIKAHUA OTBETA, UCIIPABJICHHBIC
10 3aMCYAHUIO YUUTCIIA,
JIOTYILIEHbI OIIMOKa UK OoJiee IByX HEI0UYETOB MPH OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB WU
B BBIKJIa/IKaX, JIETKO MCIPABICHHbIE M0 3aMEYaHHUIO YUUTEIS.
OtMeTKa «3» CTaBUTCH B CJEIYIOIIMX COyYAAX:
HEMOJIHO WJIM HEMOCHeI0BaTeIbHO PAaCKPhITO COAEpKaHME MaTepHualia, HO IOKa3aHOo ooiee
MMOHMMAaHKE BOIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHbBIE JJIs JaIbHEUIIIET0 YCBOCHHS



NpOrpaMMHOTO Martepuana (orpeneneHHble «TpeOOBaHMSAMU K MaTEeMaTHYECKOH ITOATOTOBKE
00yJaroIuxcs»);

UMEIUCh 3aTPYAHEHUs WM JONMYIICHBl OMIMOKH B OIPEICIICHUH TIOHSATHIA, WCIOJIh30BAHUU
MaTEeMaTHYECKOH TEPMHUHOJIOTHH, YepTeKax, BBIKIAJKAaX, HCIPABICHHBIC MOCIE HECKOIbKUX
HABOJISIIIIUX BOIIPOCOB YUUTEIIS;

YYEHUK HE CHpaBUJICS C TMPUMEHEHHMEM TEOpPUM B HOBOW CHUTyallUd TPU BBITOJTHEHUU
MPAKTUIECKOTO 3aJaHUsI, HO BBITIOJHWII 3aJaHUs 005S3aTeILHOTO YPOBHS CIIO)KHOCTH TIO JaHHOMN
TeMe;

Ipy 3HAHUM TEOPETHUYECKOro MaTepuana BbBIABIEHA HEIOCTaTOYHAs C(HOPMUPOBAHHOCTh
OCHOBHBIX YMEHUU U HABBIKOB.

OTMeTKa «2» CTABUTCS B CJEAYIONIUX CIAyYasIX:

HE PacKpBITO OCHOBHOE COJIEpKaHHE yueOHOTO MaTepHara;

OoOHapyKEHO HE3HAHWE WM HEMOHMMAaHWE YYCHHKOM OOJbIIeld WM HauOoliee BaXKHOW dacTu
y4eOHOTO MaTepuana;

JIOMYIICHBl OIMMOKH B ONpPENCIICHUH TIOHSATHHA, TPH WCIOJIB30BAaHHH MAaTeMaTUYeCKON
TEPMUHOJIOTHH, B PHCYHKaX, YepTeKaxX WM rpadukax, B BBIKJIAIKaX, KOTOPbIE HE HCIPABICHBI
MOCJIe HECKOJBKUX HABOJSIIUX BOIMPOCOB YUUTEIIS.

OtMmeTKa «1» cTaBUTCS, €CJIN:

y4eHUK OOHAPYXHII TOJTHOE HE3HAHUE W HETIOHMMAaHHE U3y4aeMOro yaeOHOTro MaTepuasa Wil He
CMOT OTBETUThH HU HA OJIMH U3 MOCTABICHHBIX BOMPOCOB M0 U3y4aeMOMY MaTepHaly.

OLIEHKA TNIHMNCBMEHHBIX KOHTPOJIBHBIX PABOT OBYYAKOHIUXCA 1O
MATEMATHUKE

OtMeTKa «5» CTaBUTCS, €CJIH:

paboTa BBIMOJIHEHA TTOJTHOCTHIO;

B JIOTUYECKHX PACCYKICHHUIX U 00OCHOBAaHHH PELICHUS HET MPOOENOB U OUIHOOK;

B PEIICHUU HET MaTeMaTHYEeCKUX OIMMOOK (BO3MOXKHA OJIHA HETOUYHOCTb, OMHICKA, HE SBISIOMIASICS
CJIEICTBUEM HE3HAHUS WM HEMIOHUMaHUsI y4eOHOTO MaTepuana).

OtMmeTKa «4» CTaBUTCH, €CJIM:

paboTa BBINIOJIHEHA MOJIHOCTHIO, HO OOOCHOBAHUS IIArOB PEUICHHsI HEOCTATOYHBI (€CIH YMEHHUE
00OCHOBBIBATh PACCYKICHUS HE SIBISTIOCH CIIEIIUAIBHBIM O0BEKTOM ITPOBEPKH );

JIOTyIlleHa OJHAa OmMOKa WIM JABAa-TPU HeJOYeTa B BBIKJIAJKAX, PUCYHKax, 4epTekax WU
rpadukax (€ciim 3T BUJIbI pabOTHI HE SBIISTUCH CIICIIMAIBHBIM 00BEKTOM MPOBEPKH ).

OTMeTKAa «3» CTaBUTCS, €CJIN:

JIOTYILIEHbI OoJiee OAHON OMIMOKHU WU OoJiee IBYX-TpeX HEIOYETOB B BBHIKIAAKAX, YEPTEKAX MU
rpadukax, HO yyanuiics Biajeer 00s13aTeIbHBIMI YMEHUSMU TI0 ITPOBEPSEMOI TeMe.

OTMeTKA «2» CTAaBUTCS, €CJIN:

JIOTYILIEHbl CYHIECTBEHHbIE OIIMOKH, MOKa3aBIIME, YTO y4Yalluiics HE BiaaeeT 00s3aTeIbHBIMU
YMEHHSIMH 110 JAHHOHU TeMe B MOJIHOM Mepe.

Otmetka «1» cTaBUTCSH, €CJIM:

paboTta TmMoka3zala IMOJHOE OTCYTCTBHE Y YdYallerocs oOsf3aTeNbHBIX 3HAHWM W YMEHUH 10
MIPOBEPSIEMOI TeME WIIM 3HAYUTENIbHAS 9YacTh PaOOTHI BHIMIOJIHEHA HE CAMOCTOSITENILHO.

OBLIASA KIJACCUPUKALINA OHIUNBOK

I'pyObiMu cuMTaOTCSl OIIUOKH:

HE3HAHUE OIpE/ENCHUs] OCHOBHBIX MOHSATUH, 3aKOHOB, MPaBUJI, OCHOBHBIX IOJOXEHHH TEOpuH,
He3HaHue (HopMyll, OOIIETPUHATHIX CUMBOJIOB 0003HAUE€HUI BEIUYUH, €IUHUIL] UX U3MEPEHHUS;
HE3HAHVE HAMMEHOBAHUI €IMHUIl U3MEPEHHUS;

HEYMEHHE BBIICTUTH B OTBETE TJIABHOE;

HEYMEHHE MIPUMEHSTh 3HAHUS, aJITOPUTMBI JIsl pEIICHUS 3a/1a4;

HEYMEHHE JIeNIaTh BBIBOJIBI U 0000IIECHUS;

HEYMEHHE YUTATh U CTPOUTH IPaUKH;

MOTepsi KOPHS UM COXPaHEHUE IIOCTOPOHHETO KOPHS;



otOpackiBaHue 0€3 00BSICHEHHUI OJTHOTO U3 HUX;

paBHO3HAYHbBIE UM OLIHOKH;

BBIYHUCIUTENLHBIC OMIUOKH, €CIIM OHH HE SIBIISTIOTCS OTMMCKOM;

JIOTUYECKHE ONIMOKH.

K Herpy0ObIiM ommoKkaMm ciexyer OTHECTH:

HETOYHOCTH (OPMYIHPOBOK, OTpENCICHUMN, MOHATHUN, TEOPHi, BhI3BaHHAS HEMOJIHOTOW OXBaTa
OCHOBHBIX MPU3HAKOB OMPEIEISIEMOr0 MOHATHS WM 3aMEHOM OJTHOTO - BYX M3 3THX MPU3HAKOB
BTOPOCTETICHHBIMH;

HETOYHOCTb Irpaduka;

HEpalMOHANBHBI METOJ pelIeHHs 3aJayd WIM HEeJOCTaTOYHO MPOAYMaHHBIM IUIaH OTBETa
(HapyIIeHUE JIOTUKHU, ITOJIMEHA OTJAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH);
HepalmoHaJIbHBIC METOABI PAOOTHI CO CITPABOYHON U JPYTOU JTUTEPATYPOH;

HEyMEHHE pelllaTh 3aJ]a4i, BBIMOIHATH 3aaHUs B 001IEM BHUJIE.

Henouyeramu sIBJISIOTCH:

HEpaIMOHAIBHBIE TIPUEMbI BRIYHCICHUH U MPEe0Opa30BaHMIA,

HEeOpe)KHOE BBIMOJIHEHHUE 3aMnCel, YepTexkeit, cxeM, rpadukos.



Bxoanasi kOHTpoOJILHAsE padoTa mo ajaredope 9 kiaacc

Bapmuanr 1 Bapmuanr 2
1.(1 6amn) Bemonuute neicTBus 1. (1 6amn) BeimonauTe ACHCTBUS
(5-3.75):12: (4-5.25) 1
2 11 2 4 1 1
A) 3 b) 25, B) 0,66; F)g. A) o b) Py B) —lg, I 1,33.

2. (1 O6amn) BosBegutre maHHYIO anreOpandecKyro

2x° ’
IpoOb B YKa3aHHYIO CTETICHb! (— —J .

y
2x° 4x° 4x° 4x°
A)—:B)——; B) =) —.
y Yy y Yy

2. (1 6amn) Bo3Benute naHHYIO anreOpandecKyro

2 3
IpoOb B YKa3aHHYIO CTETICHb: (— LJ .
X

6

8y° 2
B)x—{; r -2

3 -
X

8 6
A)—%;
X

5
) -

3
X

3. (1 6amwt) Beruncmurey12:(v/3+V12):
A) 18; B)6+V12; B)V12V/15; I) 6+V24.

3. (1 6amwt) Berunciure V3 (vV27-V12):
A)9-V12; B)3; B)+/3+/39; I') V30-15.

4.(1 OGamr) BpMCIUTE AUCKPUMUHAHT YypPaBHECHHS
2x2+3x+1=0:
A)l1; B)17; B)-5; I)l.

41

YpaBHEHUSA

Oain) Brraucnuts
2x2+5x+2=0:

AUCKPUMHWHAHT

A)1; B)9; B)-11; T)21.

5.(1 6amn) Pemuts ypaBHEHUE:
x2-9

xX+4

A)-3; b)3; B)-3;3; I') apyroii oTBeT.

5.(1 6amn) Pemuts ypaBHEHUE:
x?-25
=0
x+1

A)-5; Bb)5; B)-5;5; T') apyroit oTBer.

6.(1 6amr) Yepe3 kakyro U3 JAHHBIX TOYEK MPOXOIUT

6.(1 ©Oamm) Yepe3d Kakyl U3 JaHHBIX TOYEK
4

npoxoauT rpaduk GpyHkIHH y=— 7
X

A)(2;6); B)(2;8); B)(1;4); I)(1;3).

rpaduk GyHKIHUU Fg ?
X
A)(3;3); B)(2;3); B)(2;6); TI)(6;0).
7. (2 6amna) YOpoCTUTh BBIpaKEHUE
5_3 (L +L)
(a 5) a-5 5+a

7. (2 6anna) YIpocTUuTh BBIpaKEHUE

4 B 1 1
G9 5w

8. (4 Oamwma) Ilnomane mnpsMOyroJdbHUKA paBHA
2400cm?. Eciii ofiHy M3 CTOPOH yBennuuTh Ha 20cM, a
Apyryro yMmeHbmuTh Ha 10cm, TO IJIOLIAb
psAMOYroJibHUKa yBenuuutca Ha 25%. KakoBbl
HayvaJbHbIE pa3Mepbl NPSIMOYTroJIbHUKA?

8. (4 6amma) [lmomanpk NpsIMOYTOJIbHUKA pPaBHA
600 cm?. Ecin OfiHy M3 CTOPOH YBEIMYHMTH Ha
4cM, a IpYryr0 YMEHBUIUTh Ha 2CM, TO IUIOLIAb
psAMOYTroJibHUKAa yMeHbIIHUTCS Ha 10%. KakoBbl
HaYaJIbHbIC pa3Mepbl IPSIMOYTOJIbHUKA?




Kontponbras padora Nel
no meme «Hepasencmea
1 BapuaHT
1. JHoxaxure HepaseHcTBO (a — 4)? > a(a — 8)

2. UsBectHo,ut03 <m<6uU4<n<5.

Ornenure 3HaUeHUE BeIpaXkeHus: 3m +n; 2) mn; 3)m —n.
3. Pemmre HepaBencTBo: 1) — 2x > 8 2)6+x>3—2x
4. Pemmre cucTeMy HEPABEHCTB:

20 <0, 2x + 40 > 30,
1){3x+18>0 2){21—4x<5.

5. Haligure MHOXKECTBO pELICHUN HEPABEHCTBA:
2x x—1 x+2
3 6 * 2

6. HaitaguTe uenpie pemeHus CHCTEMbl HEPABEHCTB

{ 5 —1>2x+ 4,
x(x—6)—(x+2)(x—3) =x—30.

>0; 2)4x + 3> 2(3x — 4) — 2x

o 4
7. Tlpu Kakux 3HAYEHHSIX IEPEMEHHOW UMEET CMBICH BBIpaxeHue: V2x + 5 NeErd

8. JlokaxuTe HepaBeHCTBO: 26a* + 10ab + b% + 2a + 4 > 0.

Konrponsnas padora Nel
no meme «Hepagencmea
2 BapuaHT
1.Jloxaxwure HepaBeHCTBO (x — 2)% > x(x — 4)
2.M3BectHO, uT0 2 < a<7u3 <b<9.
OreHNTE 3HAYCHHUE BHIPAKCHUS:
Da+2b; 2)ab; 3)a-—>b
3.PemuTe HEpaBEeHCTBO:
1)—-3x<9; 2)4+x<9—4x
4.Pemnte cucTeMy HEPaBEHCTB:

21 <0, 3x +12 < -3,
1){5x+10>0 D411 D 5e s 26
5. Haligure MHOXKECTBO pELICHUI HEPABEHCTBA:
x 2x—1 x-5
1)1— G + > <0;2)6x+5<2(x—7)+4x

6. HaiinuTe nenplie peleHus: CUCTEMbl HEPABEHCTB
{(x+1)2—x(x—1) <5+x,
4x+3>x—4.

o 5
7. 1lpum KakuX 3HaYEHUSIX IEPEMEHHOI UMEET CMBICI BeIpaxkeHue: vV3x + 11 + \/ﬁ?

8. Jlokaxxute HEPaBEHCTBO:

4x% — 4xy + 2y% + 12y + 37 > 0.



KonTtponbnas padora No 2
no meme «@yukyusa. Keaopamuunan pynxyus,
eé epaghuk u ceonicmea

Bapuanr 1

1. ®ynkuwus 3amana Gopmymnoit f(x) = %xz — 2x. Haiigure:

Df(=6) u f(2);  2) uynu dyskuum.

2. Haiinure obnacts onpenencuust Gyukiuu f(x) = x4

xX%2-x-6
3. Iocrpoiite rpaduk pynxmuu f(x) = x% — 4x + 3
Ucnons3ys rpaduk, HaniguTe:
1) obsacTh 3HaUCHU QYHKIMH;
2) IpOMEXyTOK YObIBaHUS (PYHKIUH;
3) MHOXKECTBO pelnreHnid HepaBeHeTBa f(x) > 0.

4. Tloctpoiite rpaduk GyHKIIAN:
Dfx)=vx+1; 2)f(x)=+vVx+1.
5. Haiinute obmacte onpeneneHus GyHKITNN

fx)=vx—-2+

6. Ilpu xakux 3HaYCHUSAX bUcBepIINHA TapadoIIbI
y = 2x? + bc + cuaxomurcs B Touke A(-3;-2)?

x2 —16

KonTtponbnas padora No 2
no meme « @ynkyua. Keaopamuunan pynkyus,
eé zpagpuk u ceoiicmea»
Bapuanr 2

1. ®yukuus 3amxana Gopmyioii f(x) = ixz — x. Haiigure:

Df(=2)u f(3); 2)Hynu dynkuum.

2 Haiinute obmactp onpeneneaus Gynkiun f(x) = = i:izo
3. Iocrpoiite rpaduk pynxmun f(x) = x2 — 2x — 8
Hcnonb3ys rpaduk, HaiiauTe:
1) oGsacTh 3HaUCHU QYHKIMH;
2) IpOMEXyTOK BO3pacTaHus (PyHKINH;
3) MHOXECTBO pelnreHnid HepaBeHeTBa f(x) < 0.
4.Tloctpoiite rpaduk QyHKIMH:
Dfe)=vx-2 2)f(x)=vx-2
5. Haiinute obmacte onpeneneHust GyHKITNN
fx)=vx—1+

x2 —



6. Ilpu xakuxX 3HaYCHUAX bUcBEpIINHA TapadOoIIbI
y = 3x? + bc + cHaxomurcs B Touke A(-2;1)?

KonrponsHas padora Ne 3

no meme «Pewienue K6aopamuvix HepageHcma.
Cucmemul ypasnenuil ¢ 08ymsa nepemeHHbIMU»
Bapuanr 1
1. Pemute HEpaBeHCTBO:
1) x> —4x—5>0;3)x% > 16
2) 3x2 —12x < 0;4)x* —4x+ 4 < 0.

) p . { x—5y=3
PemmTe cucremy ypaBHeHni xy +3y = 11,
3. Haiingute o0nacth onpeneneHus GpyHKINH:

6
1) y = m; Z)y = —m.

y = x% — 6x,
x—y==6.
5.PaccTostHre MeXy ABYMS CETaMH, paBHOE 6 KM, BEJIOCHIICIUCT MPoe3kaeT Ha 1 4 OpIcTpee, ueM

4. Pemnte rpadiIECKU CUCTEMY ypaBHeHHﬁ:{

MPOXOJIUT 3TO paccTosiHue nemexoa. Hailanre ckopocTh Kaxa0ro U3 HUX, €CJIM 3a 2 4 MeIeXo/1
MPOXOJUT Ha 4 KM MEHBIIIE, YEM BEJIOCUIIEIUCT Mpoe3xKaeT 3a 1 4.
x% + 12xy + 36y% = 16,

6. Pemure cucremy ypaBHEHUI { X — 6y = —8.

KontponbHas padota Ne 3

no meme «Pewenue Kkeadpamuvix nepagencmse.
Cucmembol ypagueHuil ¢ 06yMsa nepeMeHHbIMUY
BapuanT 2
1. Pemnre HepaBEHCTBO:
Dx?+2x—-3<0;3)x2<9
2)2x?% + 6x = 0;4)x?> —8x + 16 > 0.
x+3y=5
xy + 4y = 6.
3. Haiingute o0nacth onpeneneHus GpyHKIHH:

1)y = V3x =7

2. Pemure cucrteMy ypaBHeHHﬁ{

4
2)y = ——.
)y V4—8x—5x2
. (y =x?% + 2x,
4. Pemnte rpaduyecku cUCTEMy YpaBHEHHIA: y—2x=2
5. W3 1ByX TOPOAOB, pACCTOSIHUE MEXIY KOTOPHIMHU PABHO 25 KM, BbI€XaJu OJHOBPEMEHHO
HABCTpEUy IPYT IPYTy JBa BEJIOCUIIEANCTA U BCTPETUIINCH uepe3 | 4 rmocie Havaja JIBHKEHUSI.

HaiiguTe ckopoCTh Ka)XI0T0 BEIOCUTIEANCTA, €CIIM OJIMH U3 HUX mpoe3xkaeT 30 kM Ha 1 1 ObicTpee
Jpyroro.

4x?* + 4xy + y?* = 25,

6. Pemure cucreMy ypaBHeHUI { 2x—y =3.



Kontponbnas padota Ne 4
no meme «J1emeHmuvl NPUKIAOHOT MAMEMAMUKUY
Bapuanr 1
1. Bxuaguuk nmonoxun B 6ank 20 000 p. mox 6 % ronoBsix CKOIBKO JICHET
Oyner Ha ero cuére uepes 2 roja?

. 1
2.Haiinure aOCOMIOTHYIO OTPEIIHOCTD MPUOINKESHUS YHCIIA .

gucaoMm 0,16.

3. CkonbpKo TpEX3HAYHBIX YHCEl, BCE MU(PHI KOTOPHIX Pa3IHYHbI, MOKHO 3aITUCATh C TOMOIIBIO TGP
0,2,7u8?

4. Haiinute cpeaHee 3HaueHUE, MOJly, MEIMaHy U pa3Max COBOKYMHOCTH JIaHHbIX: 7, 5,4, 6,4, 3, 8, 5,
4,2.

5. B kopoOke nexar 20 kapToyek, MPOHYMEPOBAHHBIX YUCIAMH

ot 1 1o 20. KakoBa BepOsITHOCTh TOT0, UTO Ha KapTOUKE, B3SATOM Hayras,

OyZeT 3amrcano Yucio, KOTOpoe:

1) kpatHO ymciy 4; 2) HE KPaTHO HH YUCITY 2, HA YUCTy 57

6. NMeercs nBa METAIIMYECKUX CIUIaBa, OJUH U3 KOTOPBIX conepxkuT 30 % meau, a BTopoit — 70 %
Mequ. CKOJIBKO KMJIOTPAaMMOB KaXKJ0TO M3 HUX HAJIO B3STh, YTOOBI MOTy4uTh 120 KT CIutaBa,
conepxariero 40 % menu?

7. Llena HEKOTOPOrO TOBapa CHauajia rnoseicuaack Ha 30 %,

a 3atem cHu3miach Ha 20 %. Kak 1 Ha CKOJIbKO MPOLIEHTOB U3MEHUIIACH IIEHA BCIEICTBUE ATUX JIBYX
MEePEOLICHOK?

8. B kopoOke sexar mapsl, 3 KOTOpBIX 18 — 3enéHble, a ocTanbHbie — XKENThIE. CKOIBKO KENTHIX

. N 2
1apoB B KOPOOKE, €CIM BEPOSTHOCTh TOTO, YTO BHIOpaHHBIN Hayraj Map sSBsSeTCs KENTHIM, paBHA §?

9. Yucmo 5 coCTaBiIseT OT MOJOKUTEITLHOTO YUCIIAa X CTOIBKO YK€ TMPOILIEHTOB, CKOJIBKO YUCIIO X
cocraBiisieT oT uncia 80. Haligure yncio x.

KonrponsHas padora Ne 4

no meme «Jnemenmul NPUKIAOHOU MAMEMAMUKU)

Bapuanr 2

1. Bxiaguuk nonoxxwt B 6ank 30 000 p. mox 8 % rogoBsix. CKOJIBKO JIeHET OyAeT Ha ero cuére 4epe3
2 roga?

o 1
2. HaiiguTe abCOMOTHYIO MOTPEUIHOCTD MPHOIMKEHUS YHCTIa -

gucaoMm 0,14.

3. CkonbKo TpEX3HAYHBIX YETHBIX YMCEN, BCE HU(PBI KOTOPHIX PA3TUYHBI, MOXKHO 3aIIMCATh C
nomotbio 1udp 3,5, 6 u 7?

4. Haiinute cpeaHee 3Hau€HUE, MOJly, MEIMaHy U pa3Max COBOKYMHOCTH JIaHHbIX: 2, 3,3, 5,4, 4,5, 1,
2,5.

5. B kopoOke nexar 20 kapTouek, IpoHyMepoBaHHBIX yuciaamu oT 1 10 20. KakoBa BeposSTHOCTB
TOTO0, YTO Ha KapTOUKe, B3ATOM Hayraj, OyAeT 3alucaHo Yucio, KOTOPOe:

1) kpaTHO umcny 5; 2) He KpaTHO HU 4yucly 3, HU unciy 47

6. CKOJBbKO rpaMMOB TPEXITPOLEHTHOTO U CKOJIBKO IPaMMOB BOCBMHIIPOLIEHTHOT'O PAaCTBOPOB COJIU
HAJ10 B35Th, YTOOBI MOIYYUTh 260 I ISATUIIPOLIEHTHOTO pacTBopa’?

7. Llena HekOoTOpOro TOBapa cHavyana cHu3miack Ha 20 %, a 3ateM noBbicuiack Ha 10 %. Kak u Ha
CKOJIBKO ITPOLIEHTOB U3MEHWJIACH 1I€HA BCIEACTBUE 3TUX JIBYX NEPEOLIEHOK?

8. B kopoOke yiexxar mapsl, U3 KOTOpBIX 24 — 4€pHBIE, a ocTaiabHble — Oenbie. CKOJIBKO OeIbIX

. 3
1apoB B KOPOOKE, €CIIM BEPOSTHOCTH TOTO, YTO BHIOPAHHBIN HayraJ 1ap siBjseTcs OeibiM, paBHa ;?

9. qI/ICJIO 4 COCTABJILICT OT ITOJIOXKHUTCIIBHOI'O UHCJIa X CTOJIBKO K€ HpOLIeHTOB, CKOJIBKO YUCJIO X
COCTaBJISIET OT uMcia 25. Haligure yncio x.



Kontponbnas padora Ne 5
no meme: Yucnogwle nocnedosamensnocmu

Bapuanrt 1
1. Haiimute qBeHAIIIATHIN YieH U CyMMY TIEPBBIX IBEHAIATH YJICHOB apu(PMETHICCKOM

nporpeccuu(a,) , ecmm a,= 3, a,= 7.

2. Haiinure cepbMOl WieH M CyMMY MEPBBIX IIECTH WICHOB reoMeTpuieckounporpeccun(b,,), ecinu

b1=—% nqg=2.

3. Haiigute cymmy G€CKOHEUHOM reOMETPHUUECKO Mporpeccun

27,-9,3, ...

4. Haiinute HOMep wieHa apudmeTnueckoii nporpeccun(a, ),paBuoro 6,4, ecnu a, = 3,6 ud = 0,4.
5. Kakwue nBa uncia HaJlo BCTaBUTh MEXAY YnciaMu 2 U —54,

9TOOBI OHM BMECTE C IAaHHBIMH YUCIIaMHU 00pa30BaIl TEOMETPHUECKYIO TPOrPeCcCHio?

6. Ilpu kakoM 3HaU€HUU X 3HAYEHUS BBIpaXKEHUNUZ2x — [, x + 3

ux + 15 OyayT mociaeaoBaTeIbHBIMH YJICHAMHU T€OMETPUIECKOM porpeccun? Haiinure dineHsl 3ToM
IIPOTPECCHUM.

7. Haiigute cymmy BceX HaTYpaJbHBIX YHCEN, KpaTHBIX 7, KoTopbie 6oibmie 100 u mensie 200.

Kontponbras padora Ne 5
no meme: Yucnogwle nocnedosamensnocmu

Bapuanr 2
1. Haiigute BOCEMOI WiieH U CyMMY IEPBBIX BOCBMH WICHOB apu(MeTHuecKoi mporpeccuu(ay,),

ecim a= 1, a,=4.
2. Haiigute 4eTBEPTHIN WIEH U CyMMY NEPBBIX MATH YWIEHOB reoMeTpuueckoil mporpeccuu(by,),
ecnu by =% ug=3.
3. Haiinure cymmy 6eCKOHEUHOM TeoMeTprudecKoii mporpeccun —64, 32, —16, ... .
4. Haiinute HOMep wieHa apupMeTuieckoi mporpeccuu(a, ),paBaoro 3,6, ecou a;=2,4u d=10,2.
5. Kakwue nBa uncia HaJ0 BCTABUTh MEXIY YucIaMu 8 U —64, 4ToObI OHU BMECTE C JAHHBIMU YHCIAMHU
00pa30BaJIi TEOMETPUUYECKYIO IPOTPECCHIO?
6. IIpu KaKoM 3HAYEHUU X 3HAYECHUS BbIpAXKEHU 3x — 2, x + 2 u
x + 8 OynyT nocienoBaTeIbHBIMH WIEHAMH F'€OMETPUUECcKOi mporpeccun? Haiinure uieHsl 3Toi
IIPOrPECCU.

7. Haiigute cymMMy BCeX HaTypaJIbHBIX YHCEN, KPATHBIX 5, KOoTophie Oosbiie 150 u menbie 250.



IIpomeskyTOUHAs aTTeCTALMS

Bapuanr 1
Pemure HepaBenctBo 11x — (3x +4) > 9x — 7.

ITocTpoiite rpaduk Gpynkuuu f(x) = —x? — 6x — 5.I1onb3ysch rpaguKoM, HaliTUTE:
1) mpomexxyTok yObIBaHUS (PYHKITUH;
2) MHOYXECTBO pEllCHHUI HepaBeHcTBa—x% — 6x — 5 < 0.
x—y=1,
x% + 2y = 33.

Haiinmute cymMmmy MepBBIX CEMU YICHOB apu(pMETHIECKON MTPOTPECCUH, €CITA €€ TPETHH WieH

Pemmmre cucremy ypaBHeHU M {

paBeH —35, a mecToi
paBeH 2,5.
JIBe Opurajbl, paboTast BMECTE, MOTYT BBINOJIHUTH MPOU3BOACTBEHHOE 3aanHue 3a 6 4. Ecnu

nepBas Opuraza mpopaboTaeT caMOCTOSTENRHO 2 4, a TOTOM BTOpast Opurajaa npopadoraer 3 4,
2
TO OyZET BBIMOJIHEHO < 3a/[aHHs.

3a CKOJIbKO YacoB Kax/1as Opuraja MOKeT BBIMOJIHUTH JaHHOE MTPOU3BOJICTBEHHOE 3a/laHue
CaMOCTOSTENIbHO?
IIpu kakux 3HaueHMsX a ypaBHenue x2 + (a + 3)x + 1 = 0 He UMeeT KOpHEit?
Ha yvetbipéx xapToukax 3anucansl uncia 3, 4, 5 u 6. KakoBa BEpOATHOCTh TOTO, YTO
MIPOM3BEACHNE YHCET, 3alTCAaHHbBIX
Ha JIBYyX Hayraj BHIOPaHHBIX KapTOUKax, OyJeT KpaTHbIM yuciy 10?
IIpomexyTouHas aTTecTANMS

BapuanT 2
Pemure HepaBencTBo 6x — 5(2x + 8) > 14 + 2x.

[ocrpoiite rpadux Gpynxmuu f(x) = x? — 6x + 5.

[Tonp3ysch rpaduKoM, HalIUTE:

1) mpomexyTok Bo3pacTanusi GyHKIUY;

2) MHOKECTBO peIlleHUI HepaBeHcTBax — 6x + 5 > 0.
y—x=2,

y? + 4x = 13.

Haiinute cymmy nepBbIX OAMHHAALATH YWICHOB apU(PMETHUECKOIN IPOTrPeccHH, eciiu e€

Pemnre cucreMy ypaBHeHUI {

4eTBEPTHIN WIEH paBeH 2,6, a mecToil paseH 1,2.
JIBa TpakTOopHCcTa, paboTas BMECTE, MOTYT BCaxarth moJje 3a 14 4. Ecnu nepBeiil TpakKTOPUCT

popaboTaeT CaMOCTOSATENBHO 7 4, @ TOTOM BTOPOM TPAKTOPUCT rpopadotaeT 14 1, To Oyner
2 .
BCIAXaHO — MOJIsL. 32 CKOJBKO YaCOB KakIblii TPAKTOPHCT MOXKET BCIAXaTh ITO MOIE

CaMOCTOSTEIHHO?

IIpy KakKMX 3HaueHUsX a ypaBHeHue x> + (a — 2)x + 1 = 0 uMeeT JBa pasIMYHbIX KOPHs?



. Ha gersIpéx kaproukax 3anucansl uncia 1, 2, 3 u 4. KakoBa BepoATHOCTb TOTO, UTO CyMMa UYHUCE,

3allMCaHHBIX Ha JBYX HayTraj BHIOPAHHBIX KapTOUKaxX, OyJaeT YETHBIM YHCIOM?

OTBETHI K MPOMEKYTOUHOM aTTECTAIMN

1 BapuaHT

2 BapuaHT

Ne 1. (—o0; 10]

Ne 2. 1) Bo3pactaet Ha (—o0; 2];
2)y>0mnpu—1<x<5.

Ne 3. (5;2);(2,5;-0,5).

Ne 4. Ortser: -93.

Ne §. 6 gneit u 12 gueit UJIN
20 nHeW u 5 nHen.

Ne 6. (—o0;—7) U (3; +0)

Ne 7. 2/3.

Nel. (—o0; 5]

Ne 2. 1) yOwiBaer Ha [1; +00);
2)y<Ompux<-2x2>4.

Ne3. (3;-1); (25 4).

Ne 4. Ortser: 40.

Ne 5. 6 ngueit u 12 gueil.

Ne 6. (2;10)

Ne 7. 5/6.




