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MNOACHUTEJIbBHASA 3AINNCKA

[InanupoBaHMe COCTABICHO Ha OCHOBE Y4eOHOH HporpaMMbl st 001eo0pa3oBaTEeIbHBIX
ITKOJI, TUMHA3UH, TulieeB: MaremaTuka: nporpammsel 5-9 kimaccel /A.I°. Mepsmsik, B.B. [Tononckuid,
M.C. Sxup, E.B. bynko. - 2 u3a., nopa6. -M.: Benrana-I'pad, 2013. — 112 c. ISBN 978-5-360-
03890-0/, pexomeHmoBaHHOI JlemapraMeHTOM OOIIETO cpemHero ooOpa3oBaHUs MUHHCTEPCTBA
obpasoBanus Poccuiickoit dexneparyu.

Pabouass mporpamMma OpHEHTHMpPOBAaHA Ha HCIOJb30BaHME ydeOHUKa «Anredpa 9 kmaccy:
yu4eOHUK JIJIs yyaimumxcsi oomeoOpa3oBaTenbubix opranuzanuid / A.I'. Mepansk, B.b. Tlononckuit,
M.C. Sxup. — M. : Benrana-I'pad, 2014 — 2022 r.

I'naBHoO# HeJbI0 HIKOJBHOT0 00pa30BaAHMS SBIISETCS Pa3BUTHE peOEHKA KaK KOMIIETEHTHON
JUYHOCTH IyTEM BKJIIOYEHMS €r0 B Pa3INWYHbIE BHJbI LIEHHOCTHOM YEJIOBEYECKON AESITEIBHOCTH:
yueba, TO3HaHME, KOMMYHHUKAlMs, Mpo(PecCHOHATbHO-TPYIOBOM  BBIOOp,  JIMYHOCTHOE
CaMOpa3BUTHE, LIEHHOCTHBIE OPUEHTALIMH, IIOUCK CMBICIIOB JKU3HEAEATEeNbHOCTH. C ATUX MO3ULUI
o0y4eHHEe paccMaTpUBAETCS KakK MPOIECC OBIAICHUS HE TOJIBKO OMPEEICHHON CyMMOMN 3HAaHHUH U
CHUCTEMOM COOTBETCTBYIOUIMX YMEHHUH M HAaBBIKOB, HO M KaK IPOLECC OBJIAJEHUS KOMIIETEHIUSIMHU.
OTO0 onpenenauio HeJau 00y4eHuss MaTeMaTHKe:

® OBJAJCHUE CUCTEMOM MaTeMaTHMYeCKHMX 3HAHUH U yMEHHUH, HEOOXOJUMBIX JUIs
IIPUMEHEHUsI B IPAaKTUYECKOW JAEATEIbHOCTH, H3Y4YEHHUS CMEXHBIX JAUCIUIUIVH,
pOI0JDKEHUs 00pa30BaHus;

® UHTEUIEKTyaJbHOE pa3BUTHE, (OPMHUPOBAHME KAa4dEeCTB JIMYHOCTH, HEOOXOIMMBIX
YeJIOBEKY /ISl TIOJTHOIICHHOW KHU3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTD
MBICIIM, KPUTUYHOCTb MBIIUICHUSI, UHTYMIUH, JIOTHYECKOE MBIIIJICHUE, JJIEMEHTBI
QITOPUT MUYECKOM KyJbTYphl, MPOCTPAHCTBEHHBIX MPEICTaBICHUN, CIIOCOOHOCTh K
IIPEOOJIEHUIO TPYIHOCTEM;

e (QopmupoBaHue mpeICTaBICHUM 00 uAesIX M MeToAaX MaTeMaTHKU  Kak
YHUBEPCAJIbHOIO SA3bIKA HAYKM W TEXHUKH, CPEACTBA MOJIECIMPOBAHMS SIBICHUA M
IIPOLIECCOB;

e BOCHUTaHUE KYJIbTYpbl JIMYHOCTH, OTHOIICHME K MAaTeMaTHKE KakK K 4YacTu
00I11eYeIOBeUeCKOM KyIbTypbl, TOHUMAHUE 3HAYMMOCTH MATEMaTHUKU ISl HAy4dHO-
TEXHUYECKOIO ITporpecca.

PaGouas mporpaMmma cocTaBjieHa B COOTBETCTBHHU ¢ YueOHbIM miaanom MBOY
coll um.K.J.TeiBa-xyy c.Mopen HnHa 2023-2024 yueonsnni roa. IIpeamer
«Auredpa» usydaercs B 9 kiaacce — 102 yaca B roa.

JlaHHbIi BapuaHT padoueii nporpaMMsbl o0ecreyeH:

e Aurebpa: y4eOHHK IS YYaIIUXCs OOIIEeoO0pa3oBaTENbHBIX YUPEIKICHUNA/
A.I'.'Mepansk, B.Bb.Ilononckuit, M.C. Sxup.- I'pad 2018.

e AnreOpa 9 kimacc: AMIAKTHYECKUE MaTepuait, COOPHUK 33aa4 U KOHTPOJIBHBIX
pa6ot/: A.I'.'Mep3nsk, B.b.ITonmonckuii, M.C.Skup.- I'pad 2018.

e Aurebpa 9 wiacc: meroamdeckoe mocooue/ A.I'.Mep3nsak, B.b.IlomoHckuit,
M.C Sxwup.- I'pad 2018.



TeMbI IPOEKTOB M HCCJIETOBATEILCKUX PA0OT 00y YA IIHXCS

Neo Tema npoexkTa u HCCI€A0BATENbCKOMH PadOThI Cpoku peanuzanuu
1. Poccuiickue XeHIMHBI — MAaTEMaTHKH. B teuenne roga
2. Jleonapn Dilniep — BEIMKUN MaTEMaTHK. B Tteuenwne roga
3. MaremaTuueckrue TepMHUHBI U CUMBOJIBI. McTopust B Teuenwne roga

BO3HUKHOBCHUA U Pa3BUTHAL.

4, Anroput™m EBknuaa u nuHeHbIe T1O(GaHTOBI B teuenue rona
YpaBHEHHUS.
o. IlapagoKCel TEOPUU MHOKECTB. B teuenue rona
6. Maias teopema @epma. B teuenue rona
7. ITonck naBapuaHTa. B Tteuenwne roga
8. [TpuHIMD KpaitHero. B teuenue romga
COIEPXAHUE KYPCA

MartemaTuka B OBITY.

Komy u 3auem HyxHa matematuka? C 4ero HaYMHAETCS MaTeMaTUKa B )KU3HU IIKOJIbHHKA,
B3pOCJIOTO 4eJioBeKa, ceMbu? B kakoii mpodeccun mareMaThka He HyKHA? Uto pa3BuBaer
Maremarnka? Pemenue 3agad Ha cmekanky. Pasmerka ydacTka Ha MecTHocTu. Kakue 3HaHusA
MOMOTYT OCYIIECTBUTh pa3MeTky. Kakoe HeoOxommmo obOopynoBanue. Pacuer mmomaan u
nepuMeTpa ydactka. Pacder crommocTH orpaxaeHus ydacTka. MeOmupoBka komHathl. Kakas
Me0enb Hy)KHa Ha KyXHe, B CralibHe, B XoJuie, B rocTuHON? Kak paccraBuTh MeOenb B KOMHaTe?
[IpakTrueckas pabora ¢ MoAensMH. PacueT cToMMOCTH peMOHTa KOMHAThl. PEMOHT KitaccHO
KOMHaThl. BpIOOp MarepwanoB sl peMoHTa. 3aMepbl Ha MECTHOCTH. Pacuer konmdecTBa
pPacxoJIHBIX MaTepuaaoB. PacueT cTonMOCTH peMOHTa.

HNomammusisi Oyxrantepus. M3 wero cocrout Oromker? CTaThu pacxoJOB CEMbH. 3adeM
HYXHBI cOepexeHns. CKOJIBKO CTOMT CEeMEHHBIM OTAbIX? Buubl oTapixa cembeil. 3aueM HYXHO
MIPOCUUTHIBATH PACXObI?

CKOJBKO CTOMT 3yeKkTpuuecTBOo? Ha 4TO TpaTUT 53JIeKTpUYECTBO ceMbsi. Kak MOXKHO
SKOHOMHUTH DJIEKTPUYECTBO. 32 KAKOW CPOK OKYIAIOTCS PACXObl HA IHEPrOCOSPEraroIlyro JIaMITy.
Pemenne nmpakrnueckux 3aznay.

Marematuka u pexxuMm JIHs. 3a4eM Hy>KeH pexuM aHsa? [lomoxkeT mu MaTeMaTuka COCTaBUTh
pexum Hs?

MaremaTrka B Ipodeccui.

N3 dyero ckmaapiBaeTcss 3apabotHas 1ata? Krto Hawwmcmser 3aprutatry? W3 gero
CKJIapIBaeTcs 3apruiata yaurtens? Kak orurauuBaercst otmmyck? Kak orneHUTH paboTy MIKOJIBHUKA?
Crynenra? PenieHne npakTUYECKUX 3aa4.

MaremaTtuka B THIIEBOM MPOMBIIUIEHHOCTH. UYTO CcyMTaeTr Macrtep MHILEBOTO
MPOU3BOJICTBA?

MaremaTiika B MEIWIMHE. 3a4yeM MareMatuka Bpady, (apmanesty? JlabopanTy?
CrangapTHBI BUJ YKciIa B TaOOPaTOPHBIX HccienoBaHusX. Kak mpocunTtaTh 103y JekapcTBa?

Marematka B NPOMBIILIEHHOM TPOU3BOJACTBE. 3adeM HYXEH IUIaH MpPOU3BOJCTBA?
Beinonnenue 3aganus cBepx IuiaHa. Penienne nmpakTuyeckux 3aaau.




Marematnka B cdepe oOciayxuBanus. [pynmbel mpodeccuit B chepe 00CITyKHBaHUS.
[Tpodeccun pabOTHUKOB TOPTOBIN U cPepbl OBITOBBIX yciyr. KoMy u kak moMoraetr mMaTeMaTHKa.
3aka3 TOBapOB Ha peajan3alrio B TOPIrOBOM CETH.

MatemaTuka B OU3Hece.

OxoHomuka OusHeca. [lokynatens u mpoaasen. M3nepkku, cTouMocTb, IieHa. Crpoc u
npemioxenue. llemouka o6pa3zoBanusi crouMocT ToBapa. Jloxon u mpubbuib.  PeHTabenbHOCTH
o6uzHeca. Omuiara yciayr v U3I€pKKU IPOU3BOACTBA. PellieHne npakTH4ecKux 3a1ad.

MatemaTuka B o0O1IecTBe.

[tpadsr u Hanoru. Kak u 3a yto Hauncnstoresa mrpadsl? Ltpadsr 11 ropuandeckux
mun. Kak n36exats mrpados? [lenn.

Pacnponaxu. Komy Beirogusl pactpoaaxku? [loBblieHre U CHUKEHHE LIEHbI HA TOBaPBI.

Tapudsr. Uto Takoe tapud? I'ne Bcrpevarorca? KommyHambHbIE IIIATEKH.

l'onocoBanue. Pedepennymsl. [lepenuchy Hacenenus. ['paxkaaHckas mo3uius kaxaoro. Pons
JTUIHOCTH B HCTOPHH.

Maremartuka B IpUpoze.

Uto u kak 3xkoHOMST nuenbl? [IpaBunbHbie MHOTOYTOJbHUKY. [IpaBUIIbHBIN 1IECTUYT OJBHUK
JUTSL TTYETT.

30JI0TO€ Ce4YeHHWEe B KMBOM M B HEXHMBOW MIpupone. 30JI0TOE CEYeHHWE BOKpYr Hac. B
apXUTEKTYype ropojia Y IbsiHOBCKA.

CummMmeTpusi BOKpYr Hac. Bunabl cummerpun. CUMMETpPUS U €€ IPUMEPBI B PUPOJIE.

KakoBa BeicoTa nepeBa? Kakue maTemaTHdecKkue 3HAHUS TMOMOTYT BBIYUCIHTH BBICOTY
nepesa? BeranciaeHne BHICOTHI IepeBa WM HHOTO 00bekTa. Pemenne npakTnyeckux 3aaad.

OO0mas xapakTepucTHKa Kypca ajaredpsl B 9 kiiacce

Copepxanne kypca anreObpel B 9 Kiacce TMpPEeACTaBIEHO B BHIE CIEAYIOIINX
COJIEp)KAaTeIbHBIX  pa3fesioB:  «AJaredpa», «DyHKIUW, «JJIeMeHThl  MPUKJIATHOM
MaTeMATUKW», «AJIredpa B HCTOPUYECKOM Pa3BUTHH.

Conepxanue pasnena «Ajaredopa» QopmMupyer 3HAHHS O MaTEeMAaTHYCCKOM  S3BIKE,
HEOOXOIMMBbIE NJISl PEIICHUsT MaTeMaTH4eCKHX 3a/ad, 3a7a4 M3 CMEXHBIX IUCIHIUINH, a TakkKe
IpaKTUYECKUX 3anady. M3yueHume wmartepuasna crnocoOCTBYeT (OPMHUPOBAHUIO Yy YyYalllUXCs
MaTEeMaTHYECKOro ammapara pemieHus 3a7ad ¢ MOMOIIbI0 ypaBHEHHI, CUCTEM ypaBHEHUH U Hepa-
BEHCTB. MaTepuall JTaHHOTO pa3Jiena MpeCTaBlIeH B aCIEeKTe, CIOCOOCTBYIONMEM (OPMHUPOBAHUIO Y
yUalIuXcs YMEHHsS MOJIb30BaThes anroputMaMu. CyllecTBeHHas pojb MPU 3TOM OTBOJIUTCS pas-
BUTHUIO QJITOPUTMHUYECKOTO MBIIUIEHUS — BAa)KHOM COCTaBISIOLIEH MHTEUIEKTYaJIbHOTO Pa3BUTHUS
4eJI0BEKA.

Henb cogepxanus pasznena « DyHKIMU» — MMOTYYEHHE HIKOJIbHUKAMH KOHKPETHBIX 3HaHUN
0 (GyHKIIMU Kak BaKHEHIIeH MaTeMaTHUECKON MOJENN AJIsi OMMCAHUS M MCCIIeIOBAHUS MPOIIECCOB
U SBICHUH OKpyxkatomero wmupa. COOTBETCTBYIOLIMII MaTepuall CHOCOOCTBYET pa3BUTHUIO
BOOOPaKEHUSI U TBOPUYECKUX CIIOCOOHOCTEH ydaluXcsi, YMEHHIO MCTOJIb30BaTh PA3IUYHbBIE S3BIKU
MaTeMaTUKH (CIIOBECHBIN, CAMBOJIMUECKUH, TpadUuecKuii).

Copepxanue paszena «jaeMeHThl NPUKJIATHOH MAaTeMAaTHKU» PACKPHIBAET MPUKIATHOE
U TPaKTUYECKOE 3HAYCHHUS MaTEMaTHKH B COBPEMEHHOM Mupe. Marepuan AaHHOTO pasjena
CrocoOCTBYET (POPMUPOBAHUIO YMEHUS NPEICTABIATh U aHATU3UPOBATH PA3IMUHYI0 HHPOPMAIIHIO,
MOHUMAHUIO BEPOSATHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEI.

Paznen «Aureépa B HCTOPHMYECKOM Pa3sBUTHMW» NpeIHA3HAUYeH JUIsl (OPMHUpPOBAHUS
NpEeJCTaBICHUA O MaTeMaTHKe KaK YacTH 4YeJOBEYECKOM KYJIbTYphl, Uil OOLIETO pPa3BUTHS
HIKOJIbHUKOB, CO3/IaHUS KYJIbTYPHO-UCTOPUUYECKOM cpe/ibl 00yUeHUsl.



YuyeOHO-TeMaTHYECKHUil IJIaH

Ne/nm | I3yuaemslii MmaTepuan K-Bo yacos Komnuec
1 | IloBTopenue Kypca anrebpbl 7 — 8 Kiaccos 3
o | HepaBenctsa 19
3 | KBagparuunas QpyHxims 29
4 | DJEMEHTBI NPUKIIAIHONW MATEMATHKH 21
5 | UKCIIOBBIE MOCIIEN0BATENBLHOCTH 21
6 | [loBTOpEHUE U cucTemMaTn3anus yue6HOTO MaTepuana. 9
HUTOI'O 102

B pa0oueii nporpaMme npeaycMOTPEeHO 5 KOHTPOJIbHBIX padoT.

KonTposbHbie padoThl 10 TEMaM:

1
2
3.
4.
5
6
7

BxoaHast KoHTposibHast paboTa.
«HepaBeHnctBay.

«KBanparnunas GyHKIMA.
«KBazpaTHbple HEpABEHCTBAY.
«OJIEMEHTBI IPUKJIAHON MAaTEMATUKH.
«YucnoBble OCAEA0BATEILHOCTI Y.

Hrorosas KOHTPOJIbHAasA pa60Ta.

MecTo0 y4eOHOro Kypca B y4eOHOM IJIaHe

CornmacHo ¢enepanbHOMy 0a3WCHOMY y4eOHOMY TIUIaHy JJisi 00IIeoOpa3oBaTEeIIbHBIX
yupexxaenuii Poccuiickoii denepannu Ha uzyuenue anreOpsl B 9 kiacce orBoautes 102 vaca u3

pacuéra 3 yaca B HE/ICIIIO



Koun4yecTBO 4acoB B

KoauyecTBO 4acoB B

Paszpnen NPUMEPHOI .
paboueii mporpamme
nporpamme

1. [ToBTOpeHue Kypca anredpol 7 — 8 KJ1accoB 3 3
2. HepaBeHctBa 21 21
3. KBanpatuunas ¢pyHKIus 31 31
4. DreMeHTHI TIPUKIIATHON MaTeMaTUKU 20 20
5. YucnoBble NOCIEI0BATEIbHOCTH 21 21
5. [loBTOpeHHe U cucTeMaTH3aIus yaeOHOTO 6 6
MaTepuara.

UTOI'o 102 102

TEMATHYECKOE INTAHUPOBAHUE

IHoBTOpeHue — 3 yaca

|

‘ 1-2 HHOBTOpeHI/Ie H 2 ‘
‘ 3 HBXOI{H&SI camocTosTelbHas paboTa H 1 ‘
‘ I'naBa 2. HepaBencTBa — 19 yacos. ‘
‘ 4-6 H§ 1. YncrioBbie HEpaBEHCTBA H 3 ‘
‘ 7-8 H§ 2. OcHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB H 2 ‘

9-10 § 3. CnoxeHue 1 yMHOKEHUE YNCIIOBBIX HepaBeHCTB. OLIEHNBaHNE 3HAYEHUS 5
BBIPa)KEHUS
‘ 11 H§ 4. HepaBeHCTBa C OJIHOM TIEPEMEHHOM H 1 ‘
12-15 § 5. PenieHue MMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHO. YncaoBbie 4
MIPOMEKYTKH.

‘ 16-20 H§ 6. CucTeMbl IMHEWHBIX HEPABEHCTB C OJTHOM MepEeMEHHOM H 5 ‘
‘ 21 HKOHTpOJIbHaﬂ padora Nel H 1 ‘
‘ 22 HHO,[[FOTOBKa k OI'D H 1 ‘
‘ I'maBa 2. KBaaparnunas pynkuusi - 294acos. ‘
‘ 23-24 H§ 7. IloBTOpEeHHE U pacIIMpEeHne CBEIEHHUI O (DYHKIINN H 2 ‘
‘ 25-27 H§ 8. CBolicTBa (PyHKIHH H 3 ‘
‘ 28-29 H§ 9. IMoctpoenue rpaduka Gpynkimu y = kf(x) H 2 ‘
‘ 30-32 H§ 10. Ioctpoenue rpadukos pyukuuii y =/(x) + buy =f(x + a) H 3 ‘
‘ 33-37 H§ 11. KBanparuunas ¢yHkuus, e€ rpaduk u cBoiicTBa H ) ‘
‘ 38 HKOHTpOJ'II)Haﬂ pabora H 1 ‘




Ne HaunmMeHnoBanue TeM ypoKoB Kon-
ypoka BO
4acoB

‘ 39-44 H§ 12. PemieHre KBaJipaTHbIX HEPABEHCTB H 6 ‘
‘ 45-49 H§ 13. Cucrtembl ypaBHEHUH C IByMS IEpEMEHHBIMU H 5 ‘
‘ 50 HKOHTpOJ‘IBHaﬂ pabota H 1 ‘
‘ 51 HHOI{FOTOBK& kK OI'D H 1 ‘
‘ I'naBa 3. JjieMeHTHI NPUKJIATHON MaTeMaTUKH - 21 4ac. ‘
‘ 52-54 H§ 14. MaTeMaTtuueckoe MOICIMPOBAHUE H 3 ‘
‘ 55-57 H§ 15. IIpouieHTHBIEC PacUETHI H 3 ‘
‘ 58-59 H§ 16. AGCoIIOTHAS ¥ OTHOCHUTEIIbHAS TIOTPEITHOCTH H 2 ‘
‘ 60-62 H§ 17. OcHOBHBIC MpaBHJIa KOMOWMHATOPUKHU H 3 ‘
‘ 63-64 H§ 18. YacToTa 1 BEpOATHOCTh CIIy4alHOTO COOBITHS H 2 ‘
‘ 65-67 H§ 19. Kinaccuueckoe onpeiesieHue BepOsiTHOCTU H 3 ‘
‘ 68-70 H§ 20. HayanpHbIC CBEICHHUS O CTATUCTHUKE H 3 ‘
‘ 71 HKOHTpom,Has{ pabora H 1 ‘
‘ 72 HHOI{FOTOBK& kK OI'D H 1 ‘
‘ I'naBa 4. YucaoBble mocjiaeaoBaTeJbHOCTH — 21 yac. ‘
‘ 73-75 H§ 21. YucnoBsle HOCIEI0BATEILHOCTH H 3 ‘
‘ 76-79 H§ 22. Apudmerndeckas nmporpeccus H 4 ‘
‘ 80-82 H§ 23. CymMa 11 IepBBIX YWICHOB apu(METHIECKON MTPOTPECCUN H 3 ‘
‘ 83-85 H§ 24. T'eomeTpuvecKas IpOTrpecCHs H 3 ‘
‘ 86-88 H§ 25. CyMMa 11 IepBbIX YWIEHOB F'€OMETPUUECKOMN MPOrpeccuu H 3 ‘

89-91 § 26. Cymma 6€CKOHEUHOM reOMEeTPUUECKON MPOTrpecchu, y KOTOPO MOIYJIb 3

3HameHaresns MeHpue |

‘ 92 HKOHTponLHa;{ pabota H 1 ‘

93 [Moxroroska k OI'D 1

HToroBoe noBropenue — 9 yacos.
94-100 [ToBTOpeHME U cucTemMaTH3aIMs y9eOHOTO MaTepuraia 3a Kypc anreopst 9 kimacc || 7
101-102 |HToroBasi KOHTpOIBbHas paboTa (TecT) 2

KasnengapHo-remaTudeckuii iian Kypca ajareopsl B 9 ki. (Mep3Jsk)

2023-2024 y4eOHbIii roa




IloBTOpeHne 3a kypc 7-8 kiaacc (3uaca)

1-2 [ToBTOpEeHHME 2
3 CamocrostenpHas pabota «BXoIHON KOHTPOIIb)» 1
I'naBa 1. HepaBencrBa (21 yacos)
4-6 UwucioBbie HEpaBEHCTBA 3
7-8 OCHOBHOE CBOMCTBA YHCJIOBBIX HEPABCHCTB 2
9-11 CrnoxeHne 1 yMHOXKCHHUE YHCIOBBIX HepBEeHCTB. OlleHNBaHNE 3
3HAYEHUS BBIPAKEHHUS.
12 HepaBeHncTBa ¢ 01HOI IEPEMEHHOM. 1
13-17 | Peuienue HepaBEeHCTB C OJJHOU NepeMeHHOH. YncnoBbie 5
MIPOMEKYTKH.
18-22 | CucteMsbl TMHEHHBIX HEPBEHCTB C OJIHOM MEPEMEHHOM. 5
23 KonTpoannasi paora Ne 1 mo teme «HepaBeHcTBay. 1
24 IToaroroska x OI'D 1
I'naBa 2. Kpaaparuunas ¢pynkuus — 31 4.
25-27 | TloBTOpeHUE U pacIupeHre CBEICHUH O (QYHKITUH. 3
28-30 | CaoiicTBa GyHKINH. 3
31-32 | Kak noctpouTts rpaduk ¢pyukimn y = Kf(X), ecau uzsecren rpapux | 2
byukimun y = f(x).
33-36 | Kak noctpouTts rpaduk dpyukimn y =f(x) + b uy=1f(X + a), ecnu 4
u3BecteH rpapuk Gyakouu y = f(x).
37-42 | KBagpatuuHas ¢pyHkuus, e€ rpaduk U CBOMCTBA. 6
43 KonTpoabnast padora Ne 2 no teme «KBagparuunasa pynkuus» | 1
44 Kontpoabnas padora 3a nepsoe moJiyroaue 1
45-49 | Pemienue KBaJIpaTHBIX HEPABEHCTB. 5
50-54 | Cuctembl ypaBHEHHH C IBYMsI IE€PEMEHHBIMHU. 5
55 KonTpoabnast pabora Ne 3 no reme «KBagparHble 1
HEepPaBeHCTBa».
I'naBa 3. JjeMeHTHI NPUKIATHON MaTeMaTUKH — 20 4.
56-58 | Maremarndyeckoe MOIETUPOBAHNE. 3
59-61 | IlpoueHTHBIE pacu&Thl. 3
62-63 | [IpuOavKCHHBIC BEIYUCIICHHS. 2
64-66 | OcHOBHBIE TpaBUIIa KOMOWHATOPUKH. 3
67-68 | HacToTa M BEpOSTHOCTh CIIy4aHOTO COOBITHSI. 2




69-71 | Knaccudeckoe onpeseneHre BEpPOSITHOCTH.

72-74 HayvasnnHbIe cBeIEHNUSA O CTaTUCTHUKE.

75 KonTposabHasi padora Ne 4 mo TeMe «j1eMeHTbI NPHKJIATHOM
MaTeMaTHKN.

T'1aBa 4. UncJioBble mocjaeaoBareJbHocT — 21 y.

76-77 YucnoBbIe MOCIEN0BATEILHOCTH.

78-81 | Apudmerndeckas MpoOrpeccus.

82-85 | Cymma N nepBbIX WiIEHOB apu(hMETHYECKOM MTPOrPECCUU.

86-88 | 'eomeTrpuueckas mporpeccus.

89 KontposbHasi padora 3a 3 4yeTBepTh

90-92 | CymMa N nepBbIX YICHOB T€OMETPHUECKON MPOTPECCHH.

93-95 | Cymma GeckOHEUHOI reoMeTpUIeCcKOr IPOrpeccuu, y KOTOpoit
lg|<1.

96 KonTponbnas padorta Ne 5 o reme «UwucnoBsie
MOCJICI0BATEIBHOCTHY.

IloBTOpeHME M cucTeMaTH3aNUs Y4eOHOr0 MaTepuaJa.
(6 yacoB)

97-100 | IloBTOpeHue W cucTemMaTh3alnus Y4eOHOrO MarepHuaia 3a Kypc
anreopsl 9 Kiacca

100- Hrorosast koHTposbHas paboTa B hopme OI'D
102
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Hpexmo.ﬂaraeMble pPeE3yJabTaThbl 0CBOCHUA yqeﬁnoro Kypca

N3ydenne mMaTeMaTHKH MO JaHHOW MporpaMMe CIOoCOOCTBYET (JOPMUPOBAHUIO Y yUAIHXCS
JIUYHOCHMHBIX, MEMAnPeOMemHblX, NPeOMEemHbIX Pe3yibmanmog 00y4eHus, COOTBETCTBYIOIINX
TpeboBanusM DeepabHOTO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO O0OIIETO
oOpa3oBaHusl.

Jluunocmmuote pe3yiomamol.

1) BOCIUTAaHUE POCCUIICKON TpPaKMNAHCKOW HWICHTUYHOCTH: MNATPHOTHU3MA,  YBAXKCHHUS K
OtedecTBY, OCO3HAHMSI BKJIa/la OTEUECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBON HAYKH;

2) OTBETCTBEHHOEC OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K
CaMOpPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIMU K O0YYEHHIO U TIO3HAHUIO;

3) oco3HaHHBIH BBIOOP U TMOCTPOCHHE JAajbHEHIICH WHAMBUAYATBHON TpPacKTOPUHU
oOpa3oBaHusi Ha 0a3e OPHEHTHPOBKM B Mupe mnpodeccuil u mnpodeccrnoHaIbHBIX
MIPEATIOYTEHNN C Y4ETOM YCTOMYMBBIX IO3HABATEIBHBIX MHTEPECOB, a TAKKE HAa OCHOBE
(GOopMHpOBAaHUS YBAKUTEIBHOTO OTHOIIEHUS K TPYAY, Pa3BUTUE OIbITa Y4acTUs B
COLIMAIILHO 3HAYUMOM TPYIE;

4) yMeHHE KOHTPOJHMPOBATh TMpPOLECC M  pe3ynbraT Y4eOHOH M  MaTeMaTHYeCKON
JeSATENbHOCTH;

5) KpUTHYHOCTH MBIIUICHHUS, WHHUIMATABA, HAXOIYUBOCTh, AKTUBHOCTH IPU PEIICHUU
MaTEeMaTHYECKHX 3a7aY;

Memanpeomemmubwie pe3ynomamol:

1) ymMeHue  caMOCTOSITENBHO  ONpPEACSTh eI  CBOEro  OOydYeHHs, CTaBUTh W
dbopmynupoBath Uil ceOs HOBbIE 3amauyd B yd€Oe, pa3BHBaTh MOTHBBI M HMHTEPECHl CBOCH
II03HABATEILHOM AESITEIHbHOCTH,

2) yMCHHE COOTHOCHTH CBOW JCHCTBUSI C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIICCTBIIATh
KOHTPOJIb CBOEH JEATeIbHOCTH B MpoLEecce AOCTHKEHMS pe3ysbTaTa, OIpelNeNsiTh CIOCOObI
JIEHCTBUI B paMKax MPENJIOKCHHBIX YCIOBHH W TpeOOBaHWUI, KOPPEKTHPOBATh CBOM JEHCTBHS B
COOTBETCTBUHM C U3MEHSIOIIECHCS CUTyalluen;

3) yMeHHE OIpeneNiaTh IOHATHSA, CO3/aBaTh OOOOINCHUS, YyCTaHABIWBATh AaHAJIOTHH,
KJ1accu(UIUPOBATh, CAMOCTOSITEIFHO BEIOMPATh OCHOBAHUS U KPUTEPUHU I KiIacCU(UKALINN;

4) yMeHuWe YCTaHaBIMBaThb MPUYUHHO-CIEIACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE
paccyxJeHue, yMO3akiItoueHue (MHIYKTUBHOE, AEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOJIBL;

5) pasButHe KOMIIETEHTHOCTH B obnacTu HCIIOJIb30BAHUS MH($OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH;

6) mepBoHAYaJbHBIC TPEACTABACHHS 00 HAEIX W O METOJAaX MaTeMaTHKd Kak o0
YHHUBEPCAILHOM SI3bIKE HAYKH U TEXHHUKE, O CPEJICTBE MOJICITUPOBAHUS SIBJICHUH U TIPOIIECCOB;

7) yMeHHE BUICTh MAaTEeMaTHYECKYIO 3a[]ady B KOHTEKCTE MPOOIEMHON CHTYallMH B IPYrHX
JUCIUIUIMHAX, B OKPY)KaIOIEeH KU3HU;

8) yMeHHe HAXOOUTh B pA3IMYHBIX HCTOYHUKAX HMHMOPMALHUIO, HEOOXOIUMYIO IS
peleHsl MaTeMaTHYeCKUX MPoOIIeM, U MPEJICTABIATh €€ B OHATHON (hopMe, MPUHUMATh PELICHUE
B YCJIOBHSIX HETIOJTHOM MJTM M30BITOYHOM, TOUHOM WJIM BEPOSTHOCTHOU MH(OpMAInu;



9) yMeHHe TMOHMMATh W HCIOJIB30BaTh MAaTEMATHYECKUE CPEACTBA HATISAIHOCTU (rpaduKy,
TaOJIUIIBI, CXEMBI | JIP.) TSl WILTIOCTPAIIMW, HHTEPIPETAINU, apTyMEHTAIIUH.

10) ymeHue BBIABHIaTh THIIOTE3bl NPU PEIICHUHM 337a4dl MOHUMATh HEOOXOIMMOCTh HX
MIPOBEPKU;

11) noHMMaHWE CYHIHOCTH  QITOPUTMHYCCKHX TIPEANUCAHUA M yMEHHE JeiCTBOBaTh B
COOTBETCTBHUHU C MPEITI0KEHHBIM aJITOPUTMOM.

Ilpeomemnmnboie pezyromamel:

1) oco3HaHue 3HAYCHHSI MATEMATHUKH JIJISl TIOBCEITHEBHOMW KU3HU YEJIOBEKA;

2) mpejcTaBIeHHE O MaTeMaTHYeCKON HaykKe Kak cdepe MaTeMaTHUECKOH HeSITeIbHOCTH, 00
sTamax e€ pa3BUTHS, O €€ 3HAUUMOCTH JJISl Pa3BUTHS [IUBIIIN3AIINN;

3) pasBuTHe yMeHHMH pPaboTaTh C y4eOHBIM MaTeMaTHYECKAM TEKCTOM (aHAJIM3UPOBaTh,
U3BIIEKATh HEOOXOAUMYI0 HMH(OpPMAINIO), TOYHO U TPaMOTHO BBIpaXXaTb CBOU MBICTH C
IPUMEHEHHEM MaTeMaTHIECKOM TEPMUHOJIOTHH " CUMBOJIHKH, IPOBOJTUTH
KJacCcU(UKAINHU, JIOTHUECKUE 000CHOBAHUS;

4) BnajieHre 0a30BBIM MOHATHIHBIM aNapaToM MO OCHOBHBIM pa3jieiiaM COICPKaHuUS;

5) cucremarndeckue 3HaHUS O QYHKIMSIX M UX CBOHCTBAX;

6) MpaKkTUYECKU 3HAYMMbIE MaTEMATHYECCKHE YMEHHS W HABBIKU, UX MPUMEHEHHE K PEIICHUIO
MaTeMaTUYEeCKUX U HEeMaTeMaTHYeCKUX 3a/1a4, IIPperoararomiee yMeHe:

> BBINOJTHSTH BBIYHCIICHUS C ICHCTBUTEIHHBIMU YUCIIAMU,

» pemiath ypaBHEHHUS, HEPABEHCTBA, CHCTEMBl YPaBHEHHUH M HEPAaBEHCTB, CHCTEM
yYpaBHEHUI U HEPABEHCTB,;

» pemiath TEKCTOBBIE 33/1a4H C IOMOIIBIO COCTABICHUS U PEUICHUS yPaBHEHUH;

» WCHOJIb30BaTh aNreOpandecKuil sI3bIK VI OMMCAHUS MIPEAMETOB OKPYXKAIOLIETO MUPa U
CO3JIaHMsI COOTBETCTBYIOIIMX MAaTEMAaTHIECKUX MOJICTICH;

» TpPOBOAMTH MPAKTUYECKUE PACUYETBHI: BBIYMCICHHS C TPOICHTAMH, BBIYUCICHHS C
YHUCJIOBBIMH TIOCJIEIOBATEILHOCTSIMH, BBIYHCICHUS CTATUCTHUYECKUX XapaKTEPUCTHUK,
BBITIOJTHEHUE MPUOJIMKCHHBIX BEIYMCIICHUH;

»  BBINIOJHSTDH TOX/IECTBEHHBIE MPEOOPA30BAHNUS PAIMOHAIBHBIX BBIPAKCHHI;

» HucclenoBath GYHKIUU U CTPOUTH UX Tpaduky;

» YUTaTh W MCIOJB30BaTh HH(OPMAIUIO, IPEACTABICHHYIO B BUC TaOIHIIBI, TUArPAMMBI
(cronbyaToi WK KPyroBoi);

» pemiath MpocTeime KOMOMHATOPHBIE 3a/IaUH.

IInanupyemMble pe3yJbTaThl H3yYeHHUs aaredpsl B 9 kiacce
»  YpaBHeHHA

OOyuaromuiicst HAyIuTCs:

- pelaTh CUCTEMBI IBYX YPaBHEHHIA C ABYMsI IEPEMEHHBIMH;

- NMIOHMMATh YPAaBHCHHE KAaK BAKHCUITYI0 MAaTEMaTHYCCKYIO MOJEIb IS ONMHCAHUS U
U3YYCHHUs Pa3HOOOpA3HBIX  peajbHBIX CHUTyallud, pemaTh TEKCTOBBIE  3aJaud
anreOpandecKuM METOI0M;

- TpPUMEHATh Tpaduueckue MPEeACTABICHUS IS HCCIEAOBAHUS M PEHICHHUS CHCTEM
YpaBHEHHH C IByMs ITEPEMEHHBIMHU.

OOy4aromuiics MOJIY4YUT BO3MOKHOCTD:

- OBJAQJIETh CICHUAIBHBIMU IPHEMaMHU pEIICHHUs] CHUCTEM YPaBHEHUi; YBEpEHHO
NPUMEHSATH anmapar ypaBHEHUH s pemieHus pa3HOOOpa3HBIX 3a7ad U3 MATEMAaTHKH,
CMEXHBIX MPEIMETOB, TIPAKTUKH;

- TPUMEHATh TpaduuecKre MPEACTABICHUS IS WCCICIOBAaHUS CUCTEM YpaBHEHHIA,
cojiepKantux OyKBeHHbIE KOO DHUITUSHTHI.



>  HepaBencrBa

OOyuaromuiics Hay4YuTCs:

- MOHMMAaTh TEPMHUHOJIOTMIO M CHMBOJIMKY, CBSI3aHHbIE C OTHOIIEHHWEM HEpPaBEHCTBA,
CBOWCTBA YUCIIOBBIX HEPABEHCT;

- pemiaTh JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEeMEHHOW M HMX CHCTEMBI; peIlaTh
KBaJ[paTHbIC HEPABEHCTBA C ONIOPOH Ha rpaduuecKre

MpeICTaBICHUS;

- IPUMEHSTH anmnapaT HEPaBEHCTB /IS PEIICHUs 3a/1a4 U3 Pa3InYHbBIX Pa3/IeloB Kypca.

OOyuaronuics NOIy4UT BO3MOKHOCTD:

- OBJAJETh pPa3HOOOpa3HBIMH TpPHUEMAMH JIOKA3aTENbCTBA HEPABEHCTB; YBEPEHHO
IPUMEHATh anmnapaT HEPAaBEHCTB IS pEIeHHUs pa3HOOOpa3HbIX MaTeMAaTHYECKUX
3a1ad, 3a/1a4 U3 CMEKHBIX MPEIMETOB U TPAKTHKH;

- IpUMEHATHh rpaduyeckre MPEICTaBICHUS JI UCCIEeIOBaHHUS HEPaBEHCTB, CHUCTEM
HEPaBEHCTB, COEPKALUX OyKBEHHbIE KO (UILINEHTHI.

> DOyHKIMT

OOyuaromuiicst HAyIuTCs:

- TIOHUMAaTb ¥ HCIHOJb30BaTh (YHKIHMOHAJIBHBIE IOHATUS, S3BIK (TEPMHHBI,
CHMBOJIMYECKHE 0003HAYCHHS ),

- CTpPOUThb TIpadUKU »>IEMEHTApHBIX (YHKIMHA, HCCIEAOBaTh CBOIMCTBAa YHCIOBBIX
GyHKIMNA Ha OCHOBE U3YYCHHS TTOBEACHUS UX rparKOB;

- TOHMMaTh (QYHKIMIO KaK BaXHEHUIIYI0O MaTeMaTHYECKYI0 MOJENb JJs ONHCAHUSA
MPOLIECCOB M SIBJICHHUM OKPYKAIOIIEr0 MUpa, MPUMEHATh (DYHKUIMOHAJIBHBIM SI3BIK JUIS
OTIMCAHMS U UCCIIeIOBaHUS 3aBUCUMOCTEH MeX Iy (PU3NYECKUMU BEITMYMHAMU;

- IOHMMAaTh U MCIIOJIb30BATh S3BIK MOCIEAOBATEIbHOCTEN (TEPMUHBI, CUMBOJINYECKUE
0003HAYCHHS);

- nOpuMeHATh (OopMynbl, CBS3aHHbIE C apuMETHUYECKOW M TeOMEeTPUYECKOU
IporpeccusiMu, M ammapar, cOpMUPOBAHHBINA MPH MU3YyYSCHUH OPYTUX paslesoB Kypca, K
PEIICHUIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM U3 PealbHOM JKU3HHU.

OOyuaromuiics MoJIy4uT BO3MOKHOCTD:

- IPOBOJIUTH MCCIICJIOBAHMSI, CBSI3aHHBIE C U3YYEHHEM CBOMCTB (YHKIUI, B TOM YHCIIE C
HCTIOJIb30BaHUEM KOMITBIOTEPA; HA OCHOBE I'paprKOB M3y4eHHBIX (QYHKIIUN CTPOUTH OoJee
CJI0XHbIe TpaduKH (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTHIMUY» TOUKAMH U T.I1.);

- HCIOJIb30BaTh (YHKIMOHAJIBHBIC MPEJICTABICHUS W CBOMCTBA (YHKIHUH peLICHHS
MaTeMaTHUECKHX 3aJ[a4 U3 Pa3IMuHBIX Pa3/iesioB Kypca;

- pemarb KOMOWHUPOBAHHBIC 33]la4M C MPUMEHEHHEM (HOpMyJT N-TO 4WiIeHA W CYMMBI
HEPBBIX N YWICHOB apu(METUIECKOM U TEOMETPHUECKON MPOrpecCcuii, MPUMEHSS PU STOM
amnrmapar ypaBHECHUH 1 HEPABEHCTB;

- TOHMMATh apUPMETHUECKYI0 U TEeOMETPUYECKYI0 TMpOrpeccud Kak (QYyHKIUU
HATYpaJIbHOTO apryMEHTa; CBS3bIBATh APUPMETHUYECKYI0 TPOTPECCUI0 C JMHEHHBIM
POCTOM, TEOMETPUUECKYIO — C HKCIIOHEHIIMATEHBIM POCTOM.

»  DJeMeHTbI NPUKJIATHON MaTeMAaTHKH

OOyuaromuiicss Hay4uTCS:

- WCIIOJIb30BATh B XOJI€ PEIICHUs 3a1ad dJEMEHTapHBIC MPEICTABICHUS, CBI3aHHBIE C
NpUOIMKEHHBIMY 3HAYEHUSIMH BEJTMYUNH;

- HCIIONB30BATh TPOCTEHINE CIIOCOOBI IMPEJICTABICHUS] M aHali3a CTaTUCTHYECKUX
JTAaHHBIX;

- HAXOJIUTh OTHOCUTEJILHYIO YaCTOTY U BEPOSTHOCTH CITy9aifHOT'O COOBITHS;

- pemaTb KOMOWHATOPHBIE 33/1a4M Ha HaX0XKJIECHHE YHciia 00BEKTOB MIM KOMOUHAIIUH.

OOyuaromuiics MoJIy4uT BO3MOKHOCTD:

- MOHATh, YTO YHUCIIOBBIE JaHHbIE, KOTOpBIE HCIOJB3YIOTCA JUIsl XapaKTepUCTUKU
00BEKTOB OKPYXKAIOIIETO MHUPA, SBISIOTCS MPEUMYIIECTBEHHO MPHOIMKEHHBIMH, YTO TI0



3anmucyu NpUOMIKEHHBIX 3HAUYEHUH, COAepX alluxcs B HMH()OPMAIMOHHBIX HCTOYHHUKAX,
MO3KHO CYAMTb O MOTPEUIHOCTH MPUOIINKEHUS;

- TOHATh, YTO TOTPEIIHOCTh pe3yJbTaTa BBIYMCICHMN OJDKHA OBITH COM3MEpHMA C
HOTPEIIHOCTHIO UCXO/IHBIX JaHHbIX;

- MpHOOpEeCTH MEPBOHAYANIBHBIM OMBIT OpraHU3alMi cOOpa JAaHHBIX MPH MPOBEICHUU
ornpoca OOLIECTBEHHOI'O MHEHHS, OCYLIECTBISATh MX aHAJU3, MPEACTABIATh pPE3yJbTaThl
orpoca B BUJIE TAOIUIIbI, AUATPAMMBI;

- IPUOOPECTHU OMBIT MPOBEJIEHUS CIyYaHBIX SKCIEPUMEHTOB, B TOM YHCJIE€ C MIOMOIIBIO
KOMIIBIOTEPHOI'O MOJIETIUPOBAHUS, HHTEPIPETALIUN UX PE3YJIbTATOB;

- HAyYUThCS HEKOTOPBIM CHEIUAIBHBIM MPUEMaM peleH!s] KOMOMHATOPHBIX 3ajau.

Coaep:xxanue y4eOHOro npeamera
Iloemopenue 3a kypc 8 knacca — 3 uaca
Hepasencmea 19 uaca

Uucnoseie HepaBeHCTBA. OCHOBHBIE CBOMCTBA YMCIOBBIX HEPABEHCTB. CII0KEHHE U YMHOKEHUE
YHUCJIOBBIX HEPABEHCTB. HepaBeHCTBA ¢ OIHOM ITEpEMEHHOM. Perienne HepaBeHCTB ¢ OJHON
nepeMeHHor. YuciioBble MpoMeKyTKH. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM.
@DopMbl OpraHu3auu y4eOHOM NesaTeIbHOCTH : (PpOoHTANbHAS, HHIUBUyaTbHAS

Bunbl ydeOHON neATeNbHOCTH: CiylIaHWE OOBSCHEHWW YYHTEINsA, CaMOCTOsTeIbHash paboTa ¢
y4eOHUKOM, BBIBOJ M JOKA3aTEIbCTBO (POPMYJI, aHAIHU3 (POopMyII.

Keaopamuunasa gpynxkyus-29 uacoe

[ToBropenne u pacmupenue cBeneHuid o ¢yHkuuu. CpoiictBa ¢(yHkimu. Kak — mocTpouth
noctpoutTh Tpaduk ¢pynknuu y = kf(x), ecnmm uzBecten rpaduk dpynkuuu y = f(x). Kak moctpoutsb
rpadpukn pynkmmii y = f(x) + b u y = f(x + a), ecnmu uzBecten rpapuk Qynkmum y = f(x).
KBanpatuunas dynkius, e€ rpaduk u cBoiicTBa. Pemenue KkBagpaTHbIX HEPABEHCTB.

®opMbI OpraHU3alnu Y4eOHO! 1eATeNbHOCTH: GPOHTATIBHAS, HHIANBUAYAIbHAS

Bunel y4eOHOI neSITENbHOCTU: CIIyIIaHHE OOBSICHEHHUW Y4YUTENs, CaMOCTOsATElbHas pabora ¢
y4eOHUKOM, BBIBOJI U JJOKA3aTEIbCTBO (hOPMYII, aHATTU3 (DOPMYIL.

Dnemenmol npuknaonou mamemamuku-21 vac

MaremaTtnueckoe MoaenupoBanue. [Iponentaeie pacy€rol. [Ipubnmxénnsie Berunciaenus. Yacrora
U BEpOSTHOCTh cilydailHOro coObitusa. Kiaccuueckoe omnpezaeneHue BeposTHOCTH. HavanmbHble
CBEJCHUSI O CTATUCTHUKE.

®opmbl opraHu3anuu yaeOHO! AedTenbHOCTU :(DPOHTAIbHAS, UHIUBUAYaIbHAS

Buapl y4ueOHOIl neATENbHOCTU: CIIyIIaHME OOBSICHEHHUN Y4YUTENs, caMOCToATeNbHass paboTa ¢
y4eOHUKOM, BBIBOJ M JJOKA3aTeIbCTBO (GOPMYJI, aHAIHU3 (popMyIl.

Yucnoevie nocnedosamenvnocmu-21 uac

UYucnoBble mnocienoBaTesbHOCTH. Apudmernyeckas nporpeccus. Cymma N MHepBbIX UJICHOB
apudmernueckoil mporpeccun. ['eomerpuueckas mnporpeccus. CymMmMa N THEpBBIX WICHOB

reoMeTpuueckoit nmporpeccun. CyMMa 0€CKOHEYHON TeOMETPUIECKON IPOTPECCHH, Y KOTOPOH | q |
<1

®opmbl opranu3auy yaeOHoM nesTeIbHOCTH :PpOHTANIbHAS, UHAUBHYaJIbHAS
Buzapl y4eOHONM JesSTENbHOCTH: CIIyIIAaHUE OOBACHEHWH Y4YHUTENs, CaMOCTOsTelbHas paboTra ¢
y4eOHUKOM, BBIBOJ U JOKa3aTENbCTBO (GOpMYII, aHATU3 (HOPMYIL.



OcHOBHBIE THIIBI Y4eOHBIX 3aHATHI

® YPOK U3Y4YEHHS] HOBOTO y4eOHOTO MaTepHala;
®  YPOK 3aKpEIICHHUs] 1 NPUMEHEHHUsI 3HAaHUK;
¢ ypoK 0000IIAIOIIETO TOBTOPEHUS U CUCTEMATHU3AlMY 3HAHUM;
® YPOK KOHTPOJISI 3HAHUW U YMEHHIA.
OCHOBHBIM THUIIOM YpOKa SIBJISIETCS] KOMOMHUPOBAHHBIH.

®opMbI Opranu3anuu y4e0Horo npouecca
UHAMBHyalIbHas, (POHTAIbHASL, TApHAsl, [PYIIIOBas.
®opMBbI KOHTPOJISA

Tekymumii KOHTPOJIb IPOBOIUTCS B (POPME TECTOB HJIM CAMOCTOSITEIILHBIX PabOT C LEIbI0
IPOBEPKU YCBOCHHS M3Y4aeMOro IIPOrPaMMHOTO MaTepHaa; COAEPKAaHHE OIPEHEIIIOTCS
YYHUTENIEM C YIETOM CTEIICHU CJI0KHOCTH M3y4aeMOro MaTepuala, a TakKe 0COOCHHOCTEH
oOyJaromuxcst Kiacca.

WToroBBIN KOHTPOJIB TPOBOIUTCS B JOpME KOHTPOJIBHBIX paboT, paccuyuTaHHBIX Ha 40
MHHYT, HOCJIC U3YYCHHUA HaI/I6OJIee 3HAYMUMBIX TCM IIPOTrpaMMBbI.

Kpurepun oneHkn ypoBHS 1O0CTHKEHHIT 00y4aromuxcs
OIEHKA YCTHBIX OTBETOB OBYYAIOIIUXCA 11O MATEMATUKE
OTBeT o1leHUBAETCSI OTMETKOM «5», €CJIU YYeHUK:

® TIOJHO PacKpbUI COJAEpXkKaHHE Marepuana B oObeMe, MPEeayCMOTPEHHOM IMPOrpaMMON U
Y4eOHHKOM;

® W3JIOKWI  MarepuaJ  TPAaMOTHBIM  SI3BIKOM B ONPEICICHHOH  JIOTHYECKOM
MOCIIEJIOBATEIFHOCTH, TOYHO UCTIONB3YSI MATEMATUYECKYIO TEPMUHOJIOTHUIO U CUMBOIIUKY;

® [PaBWJIHHO BBITOJHWI PUCYHKH, YEPTEIKH, IPa(UKH, COMYTCTBYIOIIHE OTBETY;

e TIOKa3aJ] YMEHHUE WILIIOCTPHPOBATH TCOPCTHUYCCKUE TMOJIOKCHUS KOHKPETHBIMH TIPUMEPaMH,
MPUMEHSITh UX B HOBOUM CUTYaIlMH MIPH BBHITIOJIHEHUN IPAKTHUECKOTO 3aaHuS;

® [POJCMOHCTPUPOBAI  YCBOCHHE paHEEe W3YYEHHBIX  COMYTCTBYIOIIMX  BOIIPOCOB,
c(OPMHUPOBAHHOCTh H YCTOHYHBOCTh UCTIOIB3YEMBIX IPH OTPAOOTKE YMEHHI U HABBIKOB,

e OTBEYAJ CaMOCTOSTENILHO 0€3 HaBOJSIIMX BOIMPOCOB yduTens. Bo3MOXKHBI ofHA - B
HETOYHOCTH TIPU OCBCIIEHHMH BTOPOCTEIICHHBIX BOIPOCOB MU B BBIKJIAJIKaX, KOTOPHIC
YVYEHUK JIETKO UCIIPABHII TI0 3aMEYAHUIO YUUTEIIS.

OTBeT 01leHNBAEeTCsl 0TMETKOM «4», ecJIM OH YI0BJIE€TBOPSET B OCHOBHOM TPeOOBaHUAM Ha
OIIEHKY «5», HO IPH 3TOM UMeeT OJIUH U3 HeJ0CTATKOB:

® B U3JIOKCHUU JOIYHICHBI HEeOOIbIIINE HpO6€J’II>I, HE UCKa3UBIINEC MAaTEMAaTUYCECKOC
COJIep’)KaHNE OTBETA;
e JIONYyUIEHbl OJMH — JBa HEJOYeTa IPH OCBELICHMHM OCHOBHOI'O COJCpPXaHHUsA OTBETA,
HCIIPABJICHHLIC 110 3aMCUYAHUIO YUHUTCIIA,
e JomyuieHbl omuOka wuiau Ooyiee ABYX HEJOYETOB IPHU OCBEIIEHHMH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO UCIIPABJIECHHBIE 110 3aMEYaHUI0 YUUTEIIS.
OtMeTKa «3» CTaBUTCH B CJEIYIOIMX CJIy4Yaax:

® HCIOJHO WJIM HCHOCJICAOBATCIBbHO PACKPBITO COACPKAHHUE MaTCpHUalia, HO ITOKa3saHO 06mee
IMOHUMAaHHEC BOIIpOCa U MPOACMOHCTPHUPOBAHBI YMCHHUA, NOCTATOYHBLIC IJIA JaJbHEUIIIEro



YCBOEHHUS MpOrpaMMHOro matepuaina (ompeneneHHble «peOOBaHUAMH K MaTeMaTHUYECKON
MOATOTOBKE 00YJAIOIIUXCS»);

¢ UMCIHMCH 3aTPYAHCHUS WU OOITYIICHBI OI_HI/I6KI/I B OIIPCACIICHUU HOH;ITPIP'I, HUCITIOJIb30BaHUU
MaTeMaTU4eCKONH TEPMHUHOJIOIHH, YEPTEKAX, BBIKJIAIKaX, HCIIPABICHHbIE MOCIE HECKOJIbKUX
HAaBOJSIIUX BOMPOCOB YUUTES;

® VUYEHUK HE CIpaBWICS C NMPUMEHEHHEM TEOpPUU B HOBOW CHUTYyallUuW TPHU BBITOJIHEHUU
MPAKTUYECKOT0 3aJaHusi, HO BBITIOJHWI 3aJlaHUsI 00S3aTEIbHOTO YPOBHS CIOKHOCTH TIO
JITAaHHOM TeMe;

¢ [IpU 3HAHUKU TCOPETUUYCCKOro MarTc€purajia BBIABJICHA HCAOCTATOYHAsSA C(i)OpMI/IpOBaHHOCTI)
OCHOBHBIX yMeHI/If/'I 1 HABBIKOB.

OTMeTKa «2)» CTAaBUTCH B CJEAYIONIUX COyqdasiX:

® HE pPacKpbITO OCHOBHOE COJIepkKaHUE y4eOHOTO MaTepHuania;

e 00HAapy)KEHO HE3HAaHHE WJIM HEMOHHMMAaHHE YYEHHUKOM OOoIblIel wiu Hauboliee BaKHOU
JacTHu yueOHOro MaTepuarna;

o AOMYIICHBI OI_HI/I6KI/I B ONpCACIICHUU HOHHTHﬁ, npu HCIOJb30BaHUU MaTeEMaTUYECKOMN
TEPMHUHOJIOTHUH, B PHUCYHKax, 4YepTekax WM Trpadukax, B BBIKJIAJKaX, KOTOpbIE HE
HCITPABJICHEBI ITOCJIC HCCKOJIBKUX HABOJAAIINX BOIIPOCOB YUUTCIIA.

OtMmeTrka «1» cTaBUTCS, €CJIN:

® YYCHHMK OOHApPYKWJI TOJIHOE HE3HAHHWE M HETIOHMMaHUE M3y4yaeMoro yu4eOHOro MaTepuana
WA HE CMOT OTBETHTh HU HA OJIMH U3 MOCTaBJIEHHBIX BOIPOCOB 10 U3y4aeMOMY MaTepuaiy.

OIIEHKA IIMCBMEHHBIX KOHTPOJIBHBIX PABOT OBYYAIOHIUXCA 11O
MATEMATHKE

OTMeTKa «5» cTaBUTCH, €CJIN:

e paboTa BBHIMOJHEHA TTOJHOCTHIO;
® BIJIOTHYECKUX PACCYXKICHUSIX U 0OOCHOBAHUHU PEIICHUS HET MPOOEIIOB U OMIHOOK;
® B pCHICHHM HET MATeMAaTUYCCKUX OIMMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMHUCKA, HE
SBIIAIOIIASACS CJIEICTBUEM HE3HAHUS WM HEMOHUMAaHUS y4eOHOTO MaTepuana).
OTtMeTKa «4» CTaBUTCH, €CJIN:

e paboTa BBINIOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHHUS HEIOCTATOYHBI (eciu
yMeHHE 000CHOBBIBATH PACCYKIICHHUS HE SBISUIOCH CIICIIMAILHBIM 00bEKTOM TIPOBEPKH );
e JOMyIIeHA OJHA OIIMOKAa WM JBa-TpU HEJOYETa B BBIKJIAJKAX, PUCYHKaxX, 4epTexax WU
rpadukax (ecim 3T BUJIBI paOOTHI HE SBIISITUCH CIIEIUATLHBIM 00BEKTOM MTPOBEPKH).
OTMeTKa «3» CTaBUTCH, €CJIN:

® JIONYIIEHBI 00JIee OHON OMMOKM WK 00Jiee IBYX-TPEX HEJOUETOB B BHIKJIQIKAX, YEPTEKAX
WM TpaduKax, HO yJaluiics BiajeeT 00a3aTeIbHBIMA YMEHUSMHU T10 TIPOBEPSIEMO TeMe.
OTMeTKAa «2» CTAaBUTCH, €CJIM:

o AOMYIICHbI CYHICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBIIUC, qTO yqaumﬁc;{ HC BJIaACCT
00s13aTeIbHBIMA YMEHHUSAMH 10 JAHHOM TeME B TIOJTHOM Mepe.
OtMeTKka «1» cTaBUTCH, €CJIN:

e paboTa MoKa3aja IMOJIHOE OTCYTCTBHE Yy ydyallerocsi o0s3aTeiabHbIX 3HAaHUNW M YMEHHUH IO
MIPOBEPSIEMOM TeMe WM 3HAYUTENIbHASL YacTh Pa0OTHI BBIIMOJIHEHA HE CAMOCTOSITENBLHO.
OBLIAS KIIACCUDPUKALIUA OUHINBOK



I'pyObiMH cuuTarOTCS OLIMOKU:

® HE3HAHHE OMPEACIICHUS OCHOBHBIX IIOHSTHH, 3aKOHOB, MPAaBUJI, OCHOBHBIX MOJOKEHUH
TeOpHuH, He3HaHue (PopMyJi, OOIIETIPUHATHIX CHMBOJIOB 0003HAYCHUHN BEJTUYHH, CIUHUIL UX
U3MEpEHUS;

® HE3HaHHE HAMMEHOBAHWN €IUHHI] U3MEPEHUS;

® HCYMCHHE BBIJICITUTH B OTBETE TJIABHOC,

® HEYMEHHE MPUMEHSITH 3HAHUS, aJITOPUTMBI JIJISl PEIICHHUS 337124,

® HEYMCHHE JIeJIaTh BBIBOJIbI U 0000IIECHUS;

e HEYMCHHE YUTATh U CTPOUTH rpaduKu;

MoTepsi KOPHS UM COXPaHEHUE TTOCTOPOHHETO KOPHS;

otOpackiBaHre 03 0OBICHEHUI OJTHOTO U3 HUX;

paBHO3HAYHBIC M OIIHOKH;

BBIYHCIIUTEIbHBIE OIINOKH, €CJIM OHH HE SIBJISIIOTCS OIIUCKOM;

JIOTUYECKHE OIIHOKH.

K HerpyObiM ommmbkam cJjiexyer OTHeCTH:

® HETOYHOCTH (HOPMYIHMPOBOK, OIPEACICHUH, MOHATHH, TEOpWUi, BBI3BAHHAS HEMOJHOTOU
OXBaTa OCHOBHBIX MPU3HAKOB ONPEEISIEMOrO MOHATHS HIIU 3aMEHOM OHOTO - IBYX M3 3THUX
IIPU3HAKOB BTOPOCTEIIEHHBIMU;

® HETOYHOCTb I'paduka;

e HEpalMOHAJIbHBIA METOJ PEIICHUS 3aJayd WM HEJOCTaTOYHO NMPOJYMAHHBIN IUIAH OTBETA
(HapylIeHuEe JIOTUKH, TOJIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU );

® HepalMOHAIbHBIE METOABI paOOTHI CO CIIPABOYHOM U APYroi JINTEpaTypo;

e HEyMEHMeE pellaTh 3aJjauu, BHIIOIHATh 331aHUs B 00ILEM BHJE.

Henoueramu siBisiloTCH:

e HepalHOoHaJbHbBIE MPUEMbI BHIYUCICHUI U TPeoOpa3oBaHMUii;
e HeOpexKHOEe BBINIOJHEHUE 3aMUCeil, yepTexeid, cxem, rpaduKoB.
Y4eOHO-MeTOAMYECKOE M MATEPUAJIBLHO TeXHHYECKOe o0ecneyeHue 00pa3oBaTe1bHOI0
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