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1. HIOACHUTEJIBHASA 3AIINCKA

ApantupoBaHHast pabouas mporpamma mo anrebpe i ydammuxcs ¢ 3I1P
pa3paboTaHa Ha OCHOBE CIIEIYIOUIUX TOKYMEHTOB:

- ®enepanpubiii 3akoH «O0 obOpazoBanun B Poccuiickoit deneparum» (0T
29.12.2012 . Ne 273-D3);
- ®enepanbubiii 3akoH oT 01.12.2007 . Ne 309 (pen. ot 23.07.2013 1) «O
BHECEHUMM W3MEHEHUU B OTAENbHbIE 3aKOHOAAaTeNbHble akThl Poccuiickoit
Qenepaniii B 4YacTMU  M3MEHEHUS U CTPYKTypel  locymapcTBeHHOTO
00pa3oBaTeNbHOIO CTAHIAPTAY;
- [Ipukaz MmunobOpaszoBanusi Poccum ot 05.03.2004 1. Ne 1089 «O6
yTBEpXKIeHNH (PemepasbHOT0 KOMIIOHEHTa TOCYIApCTBEHHBIX 00pa30BaTEbHBIX
CTaHJIapTOB Ha4YaJbHOrO OOIIET0, OCHOBHOTO OOIIEr0 U CPEeAHEro (MOJHOTO)
o0111ero 0OpazoBaHUNY,;
- [Tpuka3z MunoOpnayku Poccuu ot 31.03.2014 . Ne 253 «OO0 yTBepkIeHUU
denepanbHOTO MEepevyHs YYECOHMKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO TIPU
peanu3alud  MMEIONUMX TOCYJapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTeIbHBIX
MporpaMM Ha4yaJIbHOTO OOILEro, OCHOBHOIO OOILEro, CpeaHero oOIIero
oOpazoBanus Ha 2016-2017 yueOHbIi roay;
- [Ipuka3 MunoOpazoBanuss Poccum ot 09.03.2004 r Ne 1312 «OO0
yTBepXkKIeHuu (penepanbHOro 0a3MCHOrO y4eOHOIO IJIaHa U MIPUMEPHBIX YUEOHBIX
IJIaHOB 11 0Opa3oBaTelNbHBIX  yupexaeHuid  Poccuiickoit  Deneparum,
peaTu3yroNuX MporpaMMbl 00IIIET0 00pa30BaHUY;
— Ilpuxaz Munucrepcta obpasoBanus U Hayku Poccuiickoit @enepanun ot 31
nexkabps 2015 1. Ne 1577 «O BHeceHun u3MEHEHHH B (denepaibHbIN
rOCYIapCTBEHHBIN 00pa3oBaTeNbHbIA CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUs,
YTBEP>KJICHHBI MpUKa3oM MuHHCTEpCcTBa O0Opa3oBaHusi U Hayku Poccuiickoi
®enepartuu ot 17 nexadps 2010 . Ne 1897»;
— Ilpuxa3 Munucrepcta o0pa3oBanus U Hayku Poccuiickoit @enepauun ot 31
nexabpss 2015 1. Ne 1578 «O BHeceHun wu3MeHeHUH B deaepaibHbIN
rOCyJIapCTBEHHBIM 00pa30BaTENbHBIN CTaHAAPT CPEAHEro oO0IIero oOpa3oBaHUS,
YTBEPKJICHHBIN TpuKazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepanyu oT 17 mast 2012 . Ne 413%;
— @denepanbHBIM  TOCYIApPCTBEHHBIM  O0Opa30BaTE€lbHBIM  CTAHIAPTOM
0o0pa3oBaHus, O0yUYaIOMIMXCSI C YMCTBEHHOM OTCTAJOCThIO (MHTEIJIEKTyaIbHBIMU
HapYIICHUSIMHU), YTBEPKJICHHBIX MPUKA30M MUHHCTEpCTBA 00pa30BaHUsI U HAYKHU
Poccniickoit ®enepannn ot 19.12.2014 Ne 1599;
— [lopsinkoM  opraHu3zalMdd W OCYILIECTBICHHMS  0Opa3oBaTesbHON
JESTETPHOCTH 1O  OCHOBHBIM  OOIIEOOpa3oBaTE€NbHBIM  MpOrpaMMaM  —
oOpa3oBaTebHBIM TPOTPAaMMaM  HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro
cpenHero o6miero oOpa3oBaHWs, YTBEPKIACHHBIM TMpUKa3oM MuHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 30.08.2013 Ne 1015;
- «MeTonmuuecKUMU PEKOMEHIAUAME TI0 (hOPMHUPOBAHUIO YUEOHBIX IJIAHOB
o01eo0pa3zoBarenbHbIX opranu3anuii  Tomckol obmactu Ha 2016-2017 ydeOHbIN
rog ot 06.05.2016 Ne 1790/01-08, peanuzyroumx ®I'OC HavanibHOro 00IIETO
00pa3oBaHUs»



- VY4eOHblli T1aH 00ecreuynBaeT BHIMOJHEHUE TUTHEHNYECKUX TPEOOBaHUI K
pexuMy oOpa3oBaTeIbHOTO mporiecca, yctaHoBieHHbix CanlluH 2.4.2.2821-10
«CaHUTapHO — SMUAEMHOJOTUYECKHE TPEeOOBAaHUS K YCIOBHUSIM WM OPTaHU3AIUU
oOydeHHss B OO0IIEOOpa3OBaTEeNbHBIX  YUYPEKICHHUSIX»  YTBEPXKIECHHBIX
IIOCTAHOBJICHUEM [TaBHOTO rOCyapCTBEHHOTO CaHHUTAPHOrO Bpada Poccuiickon
®enepanyu ot 29.12.2010 Ne 189.

-  H.I'. Munatok. Anredpa. Paboune nporpammel. [IpenmeTHas muHUsl yaeOHUKOB
FO.H. MakappiueBa u japyrux. 7 — 9 kimaccel: mocoOue i yuyuTelen
o01eo0pa3oBaTebHbBIX opranu3anuii. — Mocksa: «IIpocemenuey, 2014.

[Iporpamma paccuuTaHa Ha OOy4YarOIIMXCA C HEJOCTATOYHOM MaTeMaTU4YeCKON

MOATOTOBKOM, HMEIOIINX 3aI€PIKKY IICUXUYECKOTO PA3BUTHS.
[Ipu coctaBiieHMM NPOTrpamMMbl YUYUTHIBAIUCH CIEAYIOIIUE OCOOEHHOCTH JACTEH:
HEyCTOMYMBOE  BHUMAaHUE, Majblidi O0BEM  MaMATH, 3aTPyJHEHHUS  NpH
BOCITPOM3BEJICHUM Yy4E€OHOrO0 Marepuana, HECPOPMUPOBAHHBIE MBICIUTEIbHBIC
omnepauuyd (aHalW3, CUHTE3, CpPAaBHEHME), IUIOXO pa3BUThIE HABBIKK YCTHOM U
MHUCbMEHHOM pEeYM.

[Ipouecc oOydeHMs] TaKMX MIKOJbHUKOB HMEET KOPPEKUHMOHHO-Pa3BUBAIOIIMIMA
XapakTep, HaIpaBJICHHbIN Ha KOPPEKIUIO UMEIOIUXCS Y 00yUYaOIUXCsl HEIOCTATKOB
B Pa3BUTUH, IPOOETIOB B 3HAHUAX U ONUPAETCS HA CYObEKTUBHBIN OMBIT HIKOJIbHUKOB
U CBSI3b C PEAJIbHON KU3HBIO.

[ToaTomy mpu cocTtaBieHun padbodeil mporpamMmsel no anredpe ains 9 kiacca ObUIH
UCIIOJIB30BAHbl CIIEIYIOIIME PEKOMEHJALMU: TOBTOPSIOTCS U CHCTEMAaTU3UPYIOTCS
paHee TMOJMy4YEHHBbIE YYalUIUMHUCS ainreOpanyeckue CBEICHMsS; paccMaTpUBaAIOTCA
apudmMeTnyeckass U TEOMETpUYECKash NPOrPECCHH, KBAJpaTHbIE (PYHKIUH, CHUCTEMBI
ypaBHEHM; OOy4yeHue BEAETCS C IIMPOKOHM ONOpOM Ha HarISIHO-TpapuvecKue
MIPEICTABICHUS;  COBEPUICHCTBOBAHWE  BBIYHUCIUTENBHBIX  HABBIKOB  y4YalIUXCA
JOCTUTAETCS IMyTEM BKIIOUEHUS B Kypc OOJBIIOTO 4YHUCia 3a/ay, CBSI3aHHBIX C
BBIMOJJHEHUEM PA3JIMYHOIO pOJa BBIUMCICHUN, C UCHOJIb30BAaHUEM TaOIMI U
MUKPOKaJIbKYJISATOPA.

Hexomopbie mpyonooocmynnoie membl ucknwuenvl. K num ommnocamca:
«Ceoiicmea keaopamuunou @yukuyuuy, «llenoe ypasnenue u ezo cmenenvy,
«Cymma deckoneunoil zeomempuueckoii npozpeccuuy. Bece popmynvr npozpeccuii
oaromces 6e3 évigooa.

B o3nakomumenvnom nnane usyuaromca «Uemnvie u Heuemmvle @yHKyuuy,
«@yukyusa y=x"».

OcBoboauBLIeecs BpeMmst WCIIOJIB3YyEeTCSI  Ha IIOBTOPEHME, pEIIEHUE 3ajaad,
npeoOpa3oBaHuE BBIPAKEHUI, a TAK)KE Ha 3aKpeIICHUE U3YYeHHOr0 MaTepuara.
YpoBeHb 00yueHUs1 — Oa30BbIN.

2. LIEJIU U 3AJIAYU KYPCA

I]enw oprann3oBaTh yCIELIHYIO pabOTy, HAIPABJICHHYIO Ha 00ECIIEYeHUE YCIIEIIHOTO
yCBOEHUsI 0a30BOTO YpPOBHA Kypca aireOpbl ydaluMUCS, WMEIOIIMMH HHU3KYIO
y4eOHYyI0O MOTHBAIIMIO, JaHHAs KaTEropus JETe HEe JOJDKHA TEPeUTH B paspsi
HEYCIEBAOIIHNX.



3aoauu:

- BoIsSIBUTB yuammxcs, COCTaBISIONUINX «TPYIITY PUCKa», HA TEKYIIUH yueOHBIN TO/.

- Co3pmatp ycnoBusi i 3(pPexkTUBHOrO OO0y4YeHHS M Pa3BUTHS, OOYYArOMIMXCS C
HU3KUMH y4e€OHBIMH BO3MOXKHOCTSIMHM, OCBOEHHS 0a30BBIX TMpOTrpamMM dYepes
TEXHOJIOTHIO JINYHOCTHO-OPHUEHTHPOBAHHOTO O0yUYEHUSI.

- CopmupoBaTh yMEHHS W HAaBBIKH y4e€OHOW NEATEIBHOCTH Yy OOydYaloIIMUXCS C
HU3KUMH BO3MOXXHOCTSIMH, DPa3BUBAaTh HAaBBIKM CaMOOOY4YEHHs, CaMOBOCIUTAHWUS,
caMOpEAIIN3aALHH.

- @opMHUPOBATH MMO3UTUBHYIO YYEOHYI0O MOTHBAIUIO, OOECIEUNTh IICUXOJIOTMUECKUN
KOMGOpT 00yUaroIuXcsl, CUTYalUIo yCrexa.

- OTcnexxuBaTh JUHAMUKY Pa3BUTHUS C1a00YyCHEBAIOIIUX 00YUAIOIMINXCS.

3. TPEBOBAHUA K YPOBHIO IIOAI'OTOBKHA BbIITYCKHHUKOB C 3IIP
B pesynomame uszyuenua mamemamuku y4eHUK 00J104CeH

3HATH/TIOHUMATH’

®  CYUIECTBO IOHATHS MAaTEMaTUYECKOIO JOKAa3aTeNbCTBA; MPUBOIUTH IMPUMEPHI
JI0Ka3aTeJIbCTB;

®  CYUIECTBO HOHSATHS AJITOPUTMA; IPUBOAUTH IPUMEPHI AJITOPUTMOB;

® KAk HCHOJB3YIOTCS MaTeMaTU4ecKue (POpMyJibl, YpaBHEHHUS U HEPABEHCTBA;
pUMEPbl MX NPUMEHEHHs ISl PEIICHHUS MaTEeMaTUYECKUX U MPAKTUUYECKUX
3az1ay;

e KAaK MaTeMaTU4YEeCKU OMNpeeNICHHble (DYHKIHMH MOTYT OIUCHIBaTh peajbHbIE
3aBUCUMOCTH; IPUBOJUTD ITPUMEPHI TAKOTO ONMUCAHUS;

e KAk TNOTPeOHOCTH TPAKTUKU TMPHUBEIM  MaTeMaTHUYECKyl0  HayKy K
HEO0OXOAMMOCTH PACIIMPEHUS MMOHATUS YUCIIA,;

®  BEPOATHOCTHBIM XapakTEp MHOTMX 3aKOHOMEPHOCTEM OKpPY’KaIOIIEro MHpA;
OPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

e KakuM oOpa3oM TreoMETpHUsl BO3HUKIA U3 MPAKTUUYECKUX 3aJad 3eMIIEMEpHS;
OpUMEPhl TE€OMETPUYECKUX OOBEKTOB U YTBEPXKIECHUH O HHUX, BaXKHBIX IS
MPaKTUKH;

o CMBIC  HWACaNM3alMM,  NO3BOJSIIOLIEM  pemarbh  3aJa4d  peaJbHOU

JNENUCTBUTEILHOCTH MAaTEMAaTUYECKUMH METOJAAMH, IPUMEPHI OITMOOK, BO3ZHUKAIOLIUX

P UICATTU3ALHH.

CUCTEMA OIIEHUBAHUA

OuneHka yCTHBIX OTBETOB.

Ouenka «5» 3a yCTHBII OTBET CTAaBUTCA B TOM Cllydae, €Cld OOydarouiuiics
OoOHapyXMBaeT MpPaBWJIbHOE MMOHMMAHHUE CYHIHOCTU pacCMaTPUBAEMBIX SIBJICHHIH,
3aKOHOMEPHOCTEH, 3aKOHOB, TEOPHUM; [JAaeT YETKUE OIPEHCICHUs, HCTOJIKOBAHMS
OCHOBHBIX MOHSTUH, 3aKOHOB, TEOPUI; IPABUIILHO BBINIOJIHSIET YEPTEKH, CXEMBI,
rpauKy U. T.I. COOTBETCTBYIOMIME OTBETY. CTPOUTENbHBIA OTBET IO COOCTBEHHOMY
IJIaHy, YMEET NPUMEHATh 3HAHUS B HOBOM CHUTyalHUH, IPU BBINOJHEHUH




NPAKTUYECKUX 3aJaHUM, MOXKET YCTaHaBJIMBATh CBS3b MEXKIY HM3y4yaeMbIM U paHeEe
M3YYCHHBIM MaTEPUAIOM, a TAKKE YCTAaHABIUBATh MEK MPEIMETHbBIC CBSI3H.

Ouyenka «4» cTaBUTCA B TOM CIIy4yae, €CJIM OTBET YJOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUSAM Ha OIEHKY «5», HO B HEM HE HCIOJB3YETCS COOCTBCHHBINM IIIaH
pacckasa, CBOM MPUMEPHI, HE IPUMEHSAIOTCS 3HAHUS B HOBOW CUTYyallUH, HET CBSI3U C
paHee u3y4eHHbIM MaTepuaigoM. OOydarolmuics TMOKa3al JOCTaTOYHO IIOJIHBIC
3HAHWS MTPU3HAKOB, CBOMCTB OOBEKTOB, 3aKOHOB, OMPEICICHUI, TEPMUHOB, PABWI U
PUHIIUIIOB.

Ouenka «3» CTaBUTCS B TOM CiIy4ae, €clid OOJblIasi 4acTh OTBETA YIOBIETBOPSIET
TpeOOBAHUSIM K OTBETY Ha OIIEHKY «4», HO 0OHAPYKHBAIOTCS OTYETIUBBIE MPOOEIIHI,
HE TMPENsATCTBYIONIME JalbHEUIIEMy YCBOCHHUIO MPOrPaMMHOIO0 MaTepHala;
oOydJaroniyecss yMerT NPUMEHSTh MOJYYCHHbIC 3HAHUS TPU PEHICHUH MPOCTHIX
3a/lay, C UCTOJIb30BAHHEM T'OTOBBIX (DOPMYJI, OTIOPHBIX CXEM U T.II., HO 3aTPYIHSAIOTCS
U pelIeHUH 3aja4, TpeOYIoImUX Ipeodpa3zoBaHus HHOpMAIUK.

Ouyenka «2» CTaBUTCSL B TOM CJIy4dae, €CJi 0Oy4aroluiicss He OBJIaJe]l OCHOBHBIMHU

3HAHUSAMH U YMEHUSMH B COOTBETCTBUM C TPEOOBAHUSIMU MPOTPAMMBI.
Ouenka «I» cTaBUTCSA B TOM Cllydae, €ciid 00y4aroU[uiicsi He MOXET OTBETUTh HU Ha
OJIMH U3 BOMpocoB. I[Ipu oleHUBaHWUM YCTHBIX OTBETOB OOYYAIOLIUXCS MPOBOIUTCS
MOAJIEMEHTHBIN aHAJIU3 OTBETAa Ha OCHOBE MPOTPAMMHBIX TpPeOOBaHUM K OCHOBHBIM
3HAHUSAM W YMEHUSIM Yy4-Cs, @ TaKXKe€ CTPYKTYPHBIX AJIEMEHTOB HEKOTOPBIX BHUOB
3HAHUM W YMEHMI, YCBOGHHE KOTOPBIX IIEJIECO00pPa3HO CUUTATh O0sA3aTEIbHBIMU
pe3ynbTaTaMu OOy4eHHUs.

OuneHka NUCHbMEHHBIX KOHTPOJIbHBIX pad0oT

Ouenka «5» craBuTCs 3a PaOOTy, BBHIMIOJHEHHYIO MOJHOCTBIO 0€3 OMMOOK |
HE3a4ETOB.

Omenka «4» CcTaBUTCS 3a pabOTy, BBHIMOJIHCHHYIO IMOJTHOCTBHIO, HO TIPU HAJUYHUU B
Hel He Oosee ofHOW Herpy0oil, OMMOKM M OJHOTO Heao4yeTa, HEe Ooliee Tpex
HEJIOYETOB.

OueHka «3» CTaBUTCA, €CIM YYEHUK MPaBWIHHO BBINOJIHUI HE MeHee 2/3 Bceit
paboThI WK OMYCTHII HE O0Jiee OAHOM TpyOoii OIMOKHY U ABYX HEJOYETOB, HE OoJiee
OJIHOM TpyOo¥ U 0HOM HerpyOoil omuOKu, He 6oJiee TpeX HErpyObIX OIUOOK, OJTHOM
HerpyOoi OIIMOKY U TpeX HEAOUETOB, MPU HAIMYUU YETHIPEX-TISITH HEJOUETOB.

OneHka «2» CTaBUTCA, €CIIM YUCIO OLIMOOK M HEIOYETOB MPEBBICUIIO HOPMY IS
OIICHKU «3» WJIM MPABUIBHO BBIMOJIHEHO MEeHee 2/3 Bcelt paboThl.

OHeHKa «1» CTAaBHUTCs, €CJIM YHCHHUK COBCCM HC BLIIIOJIHHUII HU OJHOI'O 3aaHUs

O6mas knaccupuxkanus ommodOoK.

[Ipu orieHke 3HaHUI, YMEHUM M HABBIKOB OOYyYarOUIUXCsl CIEAYEeT YUYUTHIBATh BCE
omuOKku (TpyObIe U HETPyObIC) M HEMOUETHI.
I'pyObiMu cuuTaroTCs OIMOKH:
- HE3HAHHE OMNpEIeNICHUST OCHOBHBIX MOHATHUN, 3aKOHOB, MPaBUJ, OCHOBHBIX
MOJIOKEHUN TEopuHr, HE3HaHHWE (POpPMYJI, OOMICTIPUHSATHIX CHUMBOJIOB O0O3HAUYCHHIA
BEJIMYMH, €IMHUIL] UX U3MEPEHHUS,;



- HE3HAHWE HAMMEHOBAHUM €IMHUI] U3MEPECHUS;

- HEYMEHUE BBIICITUTH B OTBETE TJIABHOE;

- HEyMEHUE PUMEHSTh 3HAHUS, aJITOPUTMBI JIsl pEIICHUS 3a]1a4;
- HEYMEHHE JIeJIaTh BHIBOJBI U 00OOIIECHHUS;

- HEYMEHHUE YUTATh U CTPOUTH IPauKH;

- HEYMEHUE T0JIb30BAThCS TIEPBOUCTOUYHUKAMH, YICOHUKOM U CIIPAaBOYHHKAMU;
- MOTEPS KOPHS WM COXPAHCHHUE TTOCTOPOHHETO KOPHS;

- otOpacbiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;

- paBHO3HAYHBIC UM OIIMOKHU;

- BBIYMCIIUTENbHBIE OIMOKHU, €CIIM OHU HE SIBIISIFOTCS OIUCKOI;
JIOTHYECKHE OIIHNOKH.

K Herpy0bIiM omim0Kam ciaeayeT OTHECTH:
- HETOYHOCTh (OPMYIUPOBOK, OMNpEIENCHUM, MOHATHMA, TEOpUM, BbI3BaHHAas
HETIOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OIPEACISEMOro MOHATUS WIM 3aMEHOU
OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTETICHHBIMU;
- HETOYHOCTh Tpaduka;
- HEpallMOHAJIbHBIA METOJ PELICHUs 3aJa4il WU HEJOCTATOYHO MPOJTYMaHHBIM
IJaH OTBeTa (HApylUIEHHWE JIOTUKH, MOAMEHA OTACJIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIECHHBIMH );
- HEepaIMOHAJIbHBIE METOJIbI pabOTHI CO CIIPABOYHOM U JPYTOM IUTEPATYPOI;
HEYMEHUE PEeIlaTh 3a/1a4¥, BHIMOIHATh 33/IaHUs B OOIIIEM BUJIE.
Hepnoveramm siBisttoTCs:
HEepaIMOHAJIbHbIE MPUEMbl BEIYUCICHUN U TPeo0pa3oBaHuii;
HEOPEKHOE BBIMIOJHEHUE 3aMKUCeH, YepTexke, cxeM, rpaduKoB.

®opmbl, METObI U PUEMbI, HCIIOJIb3YyeMble MPU U3YYEHUM:
® UHAMBHAyaJbHas paboTa B X0JIe ypOKa U MOCIIE HETO;

paboTa 1o KapTouKam;

muddepeHupoBaHHBIC TOMAITHUE 3aJaHUS;

paboTa B rpyIax;

JOTIOJTHUTENIbHBIE 3aHATHUS C O0Jiee CITa0bIMU 1 CHIIBHBIMH YYaIIUMUCS BO

BHEYpPOUHOE BPEMS;

® ICIOJIb30BAaHKUE AITOPUTMOB U 00pa3I0OB PEIICHUs 3a1aHul ¢ OoJiee cladbIMu
yUYaIluMHUCS;

® BKJIIOYCHHUE B KOHTPOJbHBIC pa0OTHI 3a/IaHUM, TPEOYIONTUX HETPATUITMOHHON
(bopMbI;

e OpraHm3aiys MaTeMaTHYECKHX COPEBHOBAHHM /sl 00Jiee CHIIBHBIX yUaINXCs;

® TIPOBEJCHHE MaTEMAaTHIECKUX OJUMITHAI.

Cucmema ouenusanus ona oemeui ¢ 3IIP nuuem He omnauuaemcsa om
cucmemsl OUEHUBAHUA NPUBEOEHHOU GblUie, NOIMOMY HOX6ANA U NOOWPEHUEe -
IMO modxce 00bUaA OBUNCYWLAA CUNA 8 00yuUeHuu Oemell OAHHOU Kamezopuu.
Baosicno, umoovl pedbenok nosepust 6 c6ou cuivl, UCHBIMAI PpA0OCHb OM yCcnexd 6
YUYeHUU.



APUOPMETHUKA

yMeTh
BBITIOJIHATh YCTHO apu(METUUECKHE JEHCTBHS: CIIOKCHHE W BBIYHTAHHC
JIBY3HAUHBIX YHUCEI W JECATUYHBIX ApoOed ¢ JAByMsl 3HAKaMH, YMHOXCHUE
OJTHO3HAYHBIX YHUCEN, apuMETUUECKHUE ONEPAINN ¢ OOBIKHOBEHHBIMH JIPOOSMH
C OJTHO3HAYHBIM 3HAMEHATEJIEM M YHUCITUTEIICM;

NepexXoauTh OT OMHOM (OPMBI 3amUCH YUCeT K JPYrod, MPeaCTaBISThH
JNECATUYHYI0 Jpo0h B BHAEC OOBIKHOBEHHOH W B TIPOCTEHINMX CIIydasx
OOBIKHOBEHHYIO B BHJIC JACCATHUYHOM, TPOIICHTHl — B BUJE POOH U ApoOb — B
BUJIC TIPOIICHTOB; 3alHChIBaTh OOJBIIHME W MaJlbie YHCJIa C HCIOJIh30BAaHUEM
IEJBIX CTENCHEH IEeCATKH;

BBITIONHATh ~ apuPMeTHYeCKue JEHCTBUS C  paliOHAIBHBIMH  YHCIIAMH,
CpaBHHMBATh paIlMOHAIBHBIC U JEHCTBUTEIbHBIC YMCIIA; HAXOAUTh B HECIOKHBIX
CllydasiX 3HAYCHHUS CTENEHEH C IIeJIbIMU TOKa3aTelIIMH U KOpPHEW; HaxOJUThb
3HAYCHUS YHCIIOBBIX BBIPAKCHU;

OKPYTJIATH IEJIbIC YHCIIa U JECATUIHBIC TPOOH, HAXOIUTh TPUOITHNKEHUS YUCEN C
HEJIOCTATKOM M C M30BITKOM, BBITIOJNHATH OIEHKY YHCIIOBBIX BBIPAKCHUN;
MOJIb30BATHCS OCHOBHBIMH E€IWHUIIAMHU JJIMHBI, MAacChl, BPEMEHH, CKOPOCTH,
JIoIaau, 00bemMa; BhIpakaTh 00Jiee KpYIHbIC €UHULIBI Yepe3 Oojiee MEJIKHUE U
Hao000pOT;

peraTh TEKCTOBBIE 3a/laud, BKJIIOYAs 3a/1aud, CBSI3aHHBIE C OTHOIICHHUEM M C
MPOTNOPIIMOHAIEHOCTBIO BEJIMYUH, IPOOSIMHU U MIPOIICHTAMU;

HCIMOJIb30BATh TNPUHOOPETEHHbIE 3HAHUSAA MW YMEHHSI B NPAKTHYECKOH
AeSITeJIbHOCTH M MOBCEAHEBHOM )KU3HHU JIJIAA:

pPELICHUS] HECJOXHBIX MPAKTUYECKUX PACUECTHBIX 3aa4, B TOM YHCJIE C
HCII0JIb30BAaHUEM pu HEOOXOAUMOCTH CIIPABOYHBIX MaTepHUaoB,
KaJbKyJISTOpPA, KOMIIBIOTEPA;

YCTHOW TPUKHUJIKM M OLICHKU PEe3yJIbTaTa BBIYHUCICHUW; MPOBEPKU PE3YJIbTaTa
BBIUHCIJICHUA C UCITOJIb30BAHUEM PA3TUYHBIX TPUEMOB,;

MHTEPOPETALUN PE3YJbTATOB PEIIEHUS 3aJad C Y4YE€TOM OIrpaHUYCHUH,
CBSI3AHHBIX C pEAJIBHBIMU CBOMCTBAMH PAacCMaTPUBAEMBIX MPOIECCOB U
SIBIICHUI;

AJI'EBPA

yMeThb

COCTABJISITh OYKBEHHBIE BBIpOXKECHHS W (QOPMYJBI 10 YCJIOBHSAM 3ajad;
OCYIIECTBJISATh B BBIPAKECHHSIX H (PopMylax UYHCIOBBIE TOJCTAHOBKH H
BBINOJIHATh COOTBETCTBYIOLIME BBIYMCICHUS, OCYLIECTBIISATh IOJICTAHOBKY
OJTHOTO BBIPXKEHHS B JPYroe; BeIpakaTh W3 (GOPMYJ OJHY NEPEMEHHYIO Yepes
OCTaJIbHBIC;

BBINOJIHATh OCHOBHBIE JIEMCTBUSL CO CTENEHSMHU C LEIbIMUA MOKA3aTEISIMU, C
MHOTOYJICHAMHM M C aireOpanyecKuMu ApOoOsSMH; BBIMOJHATH Pa3JI0KEHHUE
MHOTOYJICHOB HAa MHOKMTEJIM; BBIMOJHITE TOXJIECTBEHHbIE IpeoOpa3oBaHUs
paLMOHATIBHBIX BBIPAKCHUN;



IPUMEHATh CBOICTBA apu(METUUYECKUX KBAJPATHBIX KOPHEW Ul BBIYMCIICHUS
3HaYEHUH U peoOpa30BaHUI YHCIOBBIX BBIPAKECHHM, COACPKAIINX KBAIPATHbIE
KOPHH;

pemaTh JIMHEWHBbIE, KBAAPATHBIE YPABHEHUS M pPalMOHAJIbHBIE YPaBHEHMS,
CBOIAIIMECS K HHUM, CUCTEMBl JBYX JIMHEWHBIX YPAaBHEHUW W HECIIOKHBIE
HEJIMHEWHBIEC CHUCTEMBI;

pemaTh JIMHEWHBIE M KBAJIpaTHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M HX
CUCTEMBI;

pelaTh TEKCTOBBIE 3aJayd anreOpanyeckKuM METOAOM, HHTEPIpPETUPOBATH
HOJTyYEHHBIN Pe3yIbTaT, IPOBOJUTH OTOOP pPELIEHUH, UCXOAS U3 POPMYIUPOBKH
3aJ1a4u;

n300paxaTh YUCJIa TOUKAMU Ha KOOPJAUHATHOM MPSIMOI;

ONPENENATh KOOPAMHATHI TOYKM IUIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMH
KOOpAMHATAMU; N300paxkaTh MHOXKECTBO PEILIEHUH JIMHEITHOTO HEPABEHCTBA,
pacno3HaBaTh apu(PMETHUUECKHE U T€OMETPUUECKUE MPOrPECCUN; pelIaTh 3aJauu
C NpUMEHEHHEM (OpMyJbl OOIIEr0 WIEHAa W CYMMBl HECKOJIBKMX IEPBBIX
YJIEHOB;

HaXOJUTh 3HaYeHUs (YHKLUHH, 33JaHHON (QopMynoi, Tabmuuel, rpadukoM Io
€€ aprymMeHTy; HaxOQUThb 3HAYEHHWE apryMeHTa [0 3HAYECHUIO (YHKLHH,
3aIaHHON TpadUKOM WU TaOIUIEH;

OINpeneNsATh CBOIMCTBa (YHKUMU MO ee TpaduKky; NPUMEHITh TpaduyecKue
IIPEACTABICHU [IPYU PELLICHUH YPAaBHEHUM, CUCTEM, HEPABEHCTB;

ONUCHIBATH CBOMCTBA U3Yy4EHHBIX QyHKIHH (Y=KX, rae k=0, y=kx+b, y=x2, y=x3,

y ZE , y=x , y=ax?+bx+c, y= ax>+n y= a(x - m)?), CTpOUTH UX rpa(uKH;

HCIO0JIb30BATh MPUOOPETEHHbIE 3HAHUS W YMEHHMSl B TNPAKTH4YeCKOM
AeATeJILHOCTH U MOBCEAHEBHOM KU3HH JJIS:
BBITIOJTHEHUS pacyeToB Mo (opMmysiaM, COCTaBJICHUS (POPMYJI, BBIPAKAOIIUX
3aBUCUMOCTH MEXK]y peaIbHbIMU BEJIMUMHAMU; HAXOXKJICHUSI HYKHOU (HOPMYJIIbI
B CIIPABOYHBIX MaTepUaax;
MOJICJIMPOBAHUs MPAKTUYECKUX CUTYallUd M HCCIEHOBAHUN MOCTPOECHHBIX
MoOJIeJIel ¢ UCTI0JIb30BAaHUEM ammapara anreOpsi;
ONMCAaHUSA 3aBUCUMOCTEN MEXITY bu3nIeCKUMU BEJIMYMHAMHU
COOTBETCTBYIOIIUMHU dbopMmynamMu  OpU  HUCCIAEAOBAHHHM  HECIOXKHBIX
MIPAKTUYECKUX CUTYyallWN;
HWHTEpIIpeTaluu rpaduKoB peaabHbIX 3aBUCUMOCTEN MEXKTy BETUYNHAMU,

3JIEMEHTBI JIOTUKU, KOMBUHATOPUKHN, CTATUCTUKH "
TEOPUU
BEPOSITHOCTEM

yMeThb

MIPOBOJAUTH HECJIOKHBIE JOKA3aTEIbCTBA, MOIYYaTh MPOCTEHIINE CIEACTBUSA U3
M3BECTHBIX WJIM PAHEE TMOJYUYECHHBIX YTBEPXKICHHM, OLECHHUBATH JIOTUYECKYIO
MPaBUJIBHOCTh PACCYXICHHH, HCIIOJIb30BATh MPUMEPHI ISl WIUTIOCTPALUA U
KOHTPIPUMEPHI JJIs1 OITPOBEPIKECHUS YTBEPKIACHUM;



"  Y3BIEKaTh MH(OpPMaLMIO, NPEACTaBICHHYK B Tabiunax, Ha JAMarpaMmax,
rpadukax; cocTaBiIsATh TAOIUIIBI, CTPOUTH JUATPAMMBI U TpaduKu;

" pemaThb KOMOWMHATOpPHBIE 3aJaydl MyTEM CHCTEMAaTHYECKOTro mepedopa
BO3MOXKHBIX BAPHAHTOB, a TAK)XKE C UCMOJIB30BaHUEM MPABUIIA YMHOXKEHUS;

"  BBIYUCIATH CPEIHUE 3HAYCHUS PE3yJIbTaTOB NU3MEPECHHUIA;

"  HAXOAWUTb YACTOTY COOBITHS, UCTIOIB3YsI COOCTBEHHBIC HAONIONCHUS U TOTOBBIC
CTaTUCTUYECKHUE JIAHHBIC;

"  HaXOJAWUTb BEPOATHOCTH CIy4YailHBIX COOBITUI B MPOCTEUILNX CIydasX;
HCII0JIb30BAaTh IPHOOpPeTeHHbIe 3HAHMA M YMEHUS] B NPAKTHYECKOM
NeATEeJbHOCTH :

"  BpICTpaMBaHMUs apryMeHTAalMU IpH JO0Ka3aTelbCcTBE (B (opme MoOHonora u

Jiajora);

"  pacno3HaBaHUS JIOTUYECKU HEKOPPEKTHBIX pacCyKICHUI;

"  3a[MCU MaTEMAaTUYECKUX YTBEPKICHUI, JOKa3aTEIbCTB;

"  aHaIM3a peaNbHBIX YHUCIIOBBIX JAHHBIX, MPEACTABICHHBIX B BHJE TUArpamw,
rpauKoB, TaOJINILI;

"  pemieHWs TPaKTUYECKHX 3a7ad B TMOBCEAHEBHOW H MpodeccrnoHaTIbHOMI
JESITEIbHOCTH C WCIOJB30BAaHUEM JEHCTBHI C 4YHMCIaMH, MPOLEHTOB, JIWH,
Ioniael, 00beMOB, BpEMEHH, CKOPOCTH;

"  pemieHUs Y4€OHBIX M TPAKTUYECKUX 3a]ad, TPEOYIOIHUX CHCTEMaTHYECKOTO
nepebopa BapHaHTOB;

"  CpaBHEHHUS LIAHCOB HACTYIUICHUS CIy4YallHbIX COOBITUH, OILIEHKH BEPOATHOCTU
CIIy4allHOTO COOBITHSI B MPAKTUYECKUX CUTYalUsIX, COMOCTaBICHHS MOJEIH C
pEAIBHOM CUTYAIUEH;

"  [IOHMMAaHUS CTAaTUCTUYECKUX YTBEPKACHUM.

Yuamuecs 10J2KHBI BJIajJeTh 0a30BbIMH U KJII0UEBLIMH KOMIICTCHIIUAMHU

"  yYMETbh BBINOJHATH Pacu€Thl Mo (popMysiaM; HAXOAUTh HYKHbIE (POPMYJIIBI B
CIIPaBOYHBIX MATEPHUAIAX;

"  MOJEIMPOBATH NMPAKTUYECKUE CUTYAIIUU U UCCIEA0BATH IOCTPOEHHBIE MOACIIH
C MCIOJIb30BaHUEM armnapara ajareopsl;

"  aQHAJM3UPOBATh U 000OILATH MMOJTYYEHHBIE PE3YNIbTATHI;

"  ycKkaTh MHpoOpMaIMio B ceTh MHTepHeT.

4. OFbEM JUCIHUILINHBI U BUJbI YYEBHOM PABOTBHI

Buabl yueOHoii padoThI 4achbl
AynuTOpHBIE 3aHATUSA 102
Maremartudeckue TUKTaHTHI (4) 1
CamocrositebHbIe padboThI (22) 7
KoHnTtposnbHbie paboThI 7




TecTbl 7

5. COAEPKAHUE JNCIHUIIJINHBI

BBoanoe nostropenue (54)

I'nasa 1. CsoiicTBa pynkuuii. Kagparnunasa pynkous (22 1)

Oynkusa. CpoiictBa pynkiuil. KBagpatHeiii TpexwieH. PaznoxxeHue KBajapaTHOTO
TpexwieHa Ha MHOXuUTenu. OyHknus y = ax? + bx + ¢, eé cBoiictBa u rpadux.
CrenenHast pyHKIUS.

Ocnosénasa uyenb - PACIHIMPUTH CBEIEHUS O CBOWCTBAX (YHKIMI, O3HAKOMHUTH
oOy4Jaronuxcsi Co CBOMCTBaMU U rpaUKOM KBAIpaTUUHON (DYHKIIUH.

B navane Tembl cucreMatusupylorcsa cBefeHus o ¢GyHkuusx. I[loBTopsitorcs
OCHOBHBIE MOHATHS: (YHKIIUS, apTYMEHT, 00acTh onpezeseHus: GyHKIUHU, Tpapuk.
JlatoTcs TOHATHST O BO3pacTaHWM W yOBIBaHWM  (YHKIHH, TMPOMEKYTKaAX
3HAKONIOCTOSIHCTBA. TeM cambplM co3jaeTcss ©0a3a Il  yCBOEHUS CBOWCTB
KBaJpaTUYHON M CTENEHHOM (YHKIUMH, a Takke M JalbHEHIIero yriyoJeHus
(YHKUIHMOHATBHBIX PEJICTABICHUN ITPU U3YUYEHUH Kypca anre0pbl U Havyall aHaIu3a.
[ToAroTOBUTENBHBIM 1IArOM K U3YYEHHUIO CBOMCTB KBaJPaTUYHON (PYHKIIUU SIBIISIETCS
TaK)X€ PacCCMOTPEHHUE BOIPOCA O KBAJAPATHOM TPEXWICHE M €ro KOPHSX, BBIICICHUU
KBaJpaTa JABYWICHA W3 KBaJpaTHOIO TPEXWICHA, pa3JI0KEHUH KBaJAPATHOTO
TPEXWICHA HA MHOKHUTEIIH.

3y4yeHne KBagpaTHUHOM (PYHKIMY HAYMHAETCSA C PACCMOTPEHHs (YHKIUH y=ax?, eé
CBOMCTB U 0COOCHHOCTEH Trpaduka, a TakKe IPYTruX YaCTHBIX BUIOB KBaJIPAaTUYHOU
Gynkuun — Qynkmmii y=ax?+n, y=a(x-m)?%. DTH CBeleHHS MCIIOJIL3YIOTCA IIPU
U3YYCHUH CBOMCTB KBaJpaTU4yHOW GYyHKIMU oOOmero Bujaa. BaxHo, 4YTOOBI
00y4Jaromuecs MOHIH, 9T0 rpaduk GyHKIMH y = ax> + bx + ¢ MOkeT OBITh MOIyYeH
u3 rpaduka GYHKIMH y = ax’ ¢ IOMOIIBIO JBYX MApaUIEIbHBIX IE€PEHOCOB. [IpruéMbI
noctpoenus rpaguka QyHKIMM y = ax’ + bx + ¢ 0TpabaThIBaIOTCA Ha KOHKPETHBIX
npumepax. [lpu sToM ocoboe BHUMaHUE CleayeT YAEIUTh (POPMHUPOBAHUIO Y
oOydaronuxcsi yMEHHs YyKa3blBaThb KOOpPAMHATBHl BEpIIMHBI Tapaboibl, €€ OcCh
CUMMETpPHH, HAMPaBJIEHUE BETBEH MapaloJIbl.

[Ipy u3yyeHUM 3TOM TE€MBbl NAIBHEUIIEE PA3BUTHUE MOJIYYAeT YMEHHUE HAXOIAUThH IO
rpaduKy MpOMEKYTKH BO3pacTaHus U yObIBaHUSA (DYHKIIMH, a TAKKE TMPOMEKYTKH, B
KOTOPBIX (DYHKITUSI COXpaHSET 3HAK.

OOyuaromuecs 3HaKOMSTCSI CO CBOMCTBAMU CTENEHHON (GyHKIMKA y=X" MPU YETHOM H
HEUYETHOM HAaTypaJbHOM IOKa3arene N.. BBoauTcs mNOHSATHE KOpHS N-il CTENEHH.
OO6yuaroriecs JOKHBI TIOHMMAaTh CMBICIT 3arucei Buga ¥-27, 481, OHM mMOJTydaroT
MPEJCTABIICHHE O HaX0XKJICHUU 3HAYEHUN KOPHS C TOMOIIBIO KAJbKYJIATOpA, IPUYEM
BbIpa0OTKA COOTBETCTBYIOIIMX YMEHUN HE TpeOyeTcs.

I'naBa 2. YpaBHeHusl 1 HEPABEHCTBA C OHOM nepeMeHHOM (14 )

Lensie ypaBHeHus. JpoOHble panuoHanbHble ypaBHeHHs. HepaBeHcTBa BTOpOIA
CTETNICHU C OJHOU NepeMeHHON. MEeTO1 MHTEPBAJIOB.

Ocnoenasa yenv - CUCTEMATU3UPOBATh U OOOOIIUTH CBEJICHUS O PEUICHUU LEbIX U
JIPOOHBIX pALIMOHATIBHBIX YpaBHEHUM ¢ ofHOM nepemeHHoi. ChopMupoBaTh yMeHUE
pelarh HepaBeHCTBa BUa ax’ + bx + ¢ >0 mmm ax? + bx + ¢ <0, rae a # 0.



B oaroii Teme 3aBepmiaeTcs WM3YYEHHUE PALUMOHAJIbHBIX YPaBHEHUHM C OJHOM
NnepeMeHHON. B cBsi3u ¢ 3TUM MPOBOAMTCA HEKOTOpoe 00001eHue u yriayOneHue
cBeZieHHi 00 ypaBHEHUSX. BBOASTCS MOHATHUS 1IEJIOTO PAllMOHATIBLHOTO YpPaBHEHHS U
ero creneHu. O0yyaromuecs 3HAKOMSATCS C PEIICHUEM YPABHEHUMN TPEThEW CTENEHU
M YETBEPTOM CTENEHH C IIOMOIIBI0 PA3JIOKEHHS HAa MHOXKHUTEIM W BBEICHUSA
BCIIOMOTATEJIbHOW TNIEPEMEHHOM. MeTon pelIeHHs ypaBHEHHMM ITyTEM BBEICHMS
BCIIOMOTATENIbHBIX MEPEMEHHBIX OYJET MIMPOKO MCIOJIB30BAThCS B JAIbHEUIIEM MPH
PELIEHUN TPUTOHOMETPUYECKUX, JTOrapu(PMUUYECKUX U APYTUX BUI0B YPAaBHEHUH.
PacummpsroTcss cBeneHuss O pEHIeHHH JPOOHBIX palMOHAJIbHBIX YpPaBHEHHIL.
OOyuaromuecs 3HAKOMSTCS € HEKOTOPBIMU CHEHUAIbHBIMH MPUEMAMH pEIICHUs
TaKUX ypaBHEHUM.

dopMUpOBaHKE YMEHHIA pelaTh HEpaBEeHCTBa Buaa ax’ + bx + ¢ >0 nmm ax? + bx + ¢
< 0, rae a # 0, oCcyIIECTBIISIETCS C ONOPOI Ha CBEJAEHUS O rpaduKe KBaIpaTUYHOU
(¢yHKIMKM (HampaBiieHUE BETBEW Napaloiibl, €€ pacHojOKEHUE OTHOCUTEIBHO OCH
0X).

OOyuaromecs 3HAKOMSTCA C METOJOM HHTEpPBAJIOB, C MOMOIIBIO KOTOPOIO
PEIIAIOTCS HECIIOKHBIE PAIMOHAJIBHBIE HEPABEHCTBA.

I'naBa 3. YpaBHeHUsI M1 HEPABEHCTBA C ABYMS nepeMeHHbIMHU. (17 9)

VYpaBHeHuEe C IByMs NepeMeHHbIMH U ero rpaguk. CUCTEMbl ypaBHEHHIl BTOPOM
crereHd. Pemenue 3amad ¢ MOMOIIBIO CHCTEM YPABHEHHU BTOPOM CTENEHHU.
Hepasencrsa ¢ 1ByMsi IEPEMEHHBIMUA U UX CUCTEMBI.

OcHnoenasa yens - BbIpadOTATh YMEHUE pELIaTh MPOCTEHUIINE CUCTEMBI, COACpKAIINE
YPAaBHEHHE BTOPOW CTENEHU C JBYMS IIEPEMEHHBIMU, M TEKCTOBBIE 3aJaud C
IIOMOIIIbIO COCTABJICHUS TAKUX CUCTEM.

B nannHOM Teme 3aBeplIacTCs U3YYEHUE CUCTEM YPAaBHEHUU C ABYMs IIEPEMEHHBIMU.
OCHOBHOE BHUMaHHE YAEIAETCS CUCTEMaM, B KOTOPBIX OJHO M3 YPaBHEHWI NEPBOU
CTEIICHW, a Japyroe BTOpou. M3BecTHBIM O0OydyarImuMcs  CHoco0 TOJACTaHOBKH
HaXOAMUT 3/I€Ch JAJbHEHIIEE NMPUMEHEHWE M TO3BOJSET CBOAWTH PELIEHUE TaKHUX
CUCTEM K PEIICHUIO KBAIPATHOTO YPABHEHHS.

O3HakomiieHHE OOYy4YalolUXCcsl C MpUMEpaMd CUCTEM YpaBHEHUH C JByMs
MEPEMEHHBIMH, B KOTOpPBIX 00a YpaBHEHHMsS BTOpPOM  CTENEHH, JOJIKHO
OCYILECTBIIATHCA C TOCTATOYHOM OCTOPOKHOCTBIO U OTPAHUYUBATHCS MPOCTEUIIUMHU
MIPUMEPAMH.

[IpuBrneueHne M3BECTHBIX OO0y4arOUIMMCs I'padUKOB MO3BOJISET MPUBECTH IMPUMEPHI
rpaguueckoro pemeHus cucteM ypaBHeHuil. C  momompbi  TpaduuecKux
OpPEICTaBICHUA MOYKHO HAIJISIIHO TOKa3aTh OOYYaroOUIMMCS, YTO CHUCTEMBI ABYX
YPaBHEHUH C JIBYMsl IIEPEMEHHBIMU BTOPOW CTEIEHU MOTYT MUMETh OJHO, ABA, TPH,
YETBIPE PELICHUs WIX HE UMETh PELICHUN.

Pa3paboTanHbiii MaTeMaTHYECKUN anmapar TMO3BOJISIET CYIIECTBEHHO PACHIUPHUTH
KJIACC COJEPIKATENIbHBIX TEKCTOBBIX 337a4, pEIIAEMBIX C I[OMOIIBI CHCTEM
YpaBHEHUN.

N3ydyenne TeMbl 3aBEpIIACTCS BBEACHUEM MOHSITUH HEPABEHCTBA C JIBYMs
NEPEMEHHBIMM W CHUCTEMBl HEPABEHCTB C JABYyMs NepeMeHHbIMH. (CBeneHus o
rpagukax ypaBHEHH C ABYMS MEPEMEHHBIMH HUCIOJIB3YIOTCS MPH WIUIIOCTPALUU
MHOECTB PEIICHUN HEKOTOPBIX MTPOCTENIIINX HEPABEHCTB C ABYMS IEPEMEHHBIMU U
UX CUCTEM.

I'nasa 4. IIporpeccun (15 yacoB)
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ApudmeTrnueckas U reoMmerpuueckas nporpeccur. @opmyssl N-ro 4jaeHa U CyMMBbI
NepBBIX N 4YJIEHOB Tmporpeccud. beckoHeuHo yObIBarolasi TeoMeTpuyecKas
IIPOrpeccHsl.

Ocnosénan wuenv - natb TNOHATHS 00 apu(PMETHYECKOW H TIeOMETPHYECKOU
MIPOrPECCHUAX KaK YUCIOBBIX MOCIEA0BATEIBHOCTAX 0COO0ro BUAA.

[Ipu n3yyeHnr TemMbl BBOAUTCS MOHATUE MOCIEAOBATEIIBHOCTH, PA3bIACHIETCS CMBICI
T€pMUHA «N-U YIEH MOCJIEI0BATEIbHOCTH, BhIPA0ATHIBAETCS YMEHUE HCIOJIb30BaTh
UH/IEKCHOE O0O3HaueHue. ODTH CBEACHMS HOCST BCIIOMOTAaTENbHBIM XapakTep u
UCIIOJIB3YIOTCS ISl U3yUYEHUS apU(PMETHUECKON U T€OMETPUUECKON IPOrpeECcCHil.
Pabora ¢ popmynamu N-To 4ieHAa U CyMMBI IIEPBBIX N YJIEHOB MPOrPECCUil, TIOMUMO
CBOETO OCHOBHOTO HAa3HAY€HHWs, TI03BOJISIET HEOAHOKPATHO BO3BpaIlaThCsi K
BBIUMCJICHUSIM, TOXKICCTBEHHBIM  IPEOOpAa30BaHUSIM, PpELICHUIO  YpPaBHEHMI,
HEPaBEHCTB, CUCTEM.

PaccmaTpuBaroTCsi ~ XapaKTepUCTHMUECKHE  CBOMCTBAa  apUPMETHUECKOH U
F€OMETPUYECKOM MPOrpecCHil, YTO MO3BOJISIET PACIIMPUTH KPYr MpeiaraeMbiX
3a1a4.

I'naBa S. Ji1eMeHTHI KOMOMHATOPUKHU M TeOpuM BeposiTHOCTel (12 9)
KomOuHartopHoe mnpaBuiio yMHOXeHUs. llepecTaHOBKHM, pa3MelleHHs, COUYETaHHS.
OTHOCHTENBbHAS YaCTOTa U BEPOSATHOCTH CIIy4ailHOTO COOBITHSL.

Ocnoeénasa wuyenp - O3HAKOMUTH OOYYaAIOIIUXCA C MOHATUSIMH TE€PECTAaHOBKH,
pa3MelUIeHMs], COYETaHHWs M COOTBETCTBYIOIIMMM (GOpMyJiaMu ISl MOJAcYeTa HuX
YHUCJIa; BBECTU IIOHATUS OTHOCHUTEIIBHOM 4YacTOTBl M BEPOSITHOCTH CIy4alHOIO
COOBITHS.

N3ydyeHne TeMbl HAUMHAETCS C PELICHUS 3a/1ay, B KOTOPHIX TPEOYETCs] COCTaBUTh T€
WIA UHblE KOMOWHAIMM D3JEMEHTOB M. MOJCYMTATh UX uyHcio. Pa3bsicHsercs
KOMOMHATOPHOE MPAaBUJIO YMHOKEHHUS, KOTOPOE HCIOJHATCA B JaJbHEUIIEM MpHU
BbIBOJIE (POpMYJI JJIsl MOJICUYETA YKCIIa IEPECTAHOBOK, Pa3MEIICHUN U COYETaHUM.

[Ipu n3yyeHun JAaHHOrO MaTepuana HeoOXOAUMO OOpaTUTh BHUMaHUE O0yHarOIIUXCS
Ha pa3jinyue MOHATUH «pa3MEUIEHUE» U «coueTaHuey», chOpMHUPOBATh Y HUX YMEHHUE
ONpeaeNsTh, O KAKOM BUA€ KOMOMHAILIMI UJIET PeUb B 3a7aue.

B nanHoOil TemMe oOywaromuecs 3HAKOMSTCS ¢ HAa4aJIbHBIMU CBEACHUSIMHU U3 TEOPHH
BEpOSITHOCTEW. BBOIATCA TOHATHS «ClAy4yalHOE COOBITHE», «OTHOCUTEIbHAs
4acTOTa», «BEPOSITHOCTh CIIy4altHOTO COOBITHS». PaccMaTpuBarOTCsl CTATUCTUYECKHIMA
U KJIACCUYECKUH MOAXOAbl K OINpPEAENCHUI0 BEPOSTHOCTU CIIYy4alHOTO COOBITHS.
Baxxno oOparuth BHUMaHHE OO0Yy4alOUIMXCA HA TO, YTO KJIACCHUYECKOE OIpe/esiCHUE
BEPOSATHOCTH MOKHO NPUMEHSTh TOJBKO K TaKUM MOJIEISM pEalbHbIX COOBITHI, B
KOTOPBIX BCE UCXOBbI SBIIIFOTCS PABHOBO3MOKHBIMU.

IToBTOpeHue (20 4)

OcHnoenasa uensp - IOBTOpEHHUE, 0000IIEHNE U CHCTEMaTH3alUsl 3HAHUM, YMEHUH U
HAaBBIKOB 3a KypcC anreOpbl OCHOBHOM 00I1Ie00pa30BaTeILHOM MIKOJIBI.

5.1 KOHTPO.JIb 3HAHUI
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Ne- Tema KoJu-Bo Buabl koHTpOIS
TeMbl 4acoB

1. CaoiicTBa (byHKITHHA. 22 CamocTosITeNnbHBIC paboTHI,
KBanpaTtnunas GyHKIus KOHTpoJibHas padoTta Nel.

2. YpaBHeHUs 151 14 Maremartuueckue JTAKTaHTBHI,
HEpPaBEHCTBA C OJHOU CaMOCTOATEbHBIC paboTHI,
epeMeHHOM KOHTpOJIbHAas paboTa Ne2.

3. | YpaBHeHus u 17 TecTbl, KOHTpOJBHAs paboTa Ne3.
HEpPaBEHCTBA C JIBYMs
EPEMEHHBIMH.

4. | Ilporpeccun. 15 TectupoBanue, CaMOCTOSITEIIbHbBIC

paboThl, KOHTPOJbHBIE PAOOTHI Ne
4.5,

5. | DnemeHTsI 12 CamocrosiTenbHbIE paboTHI,

KOMOWHATOPUKHU u KOHTpoOJIbHas padota Ne 6.
TEOPUU BEPOSTHOCTEH.
6. | [loBTopenue (22 u) 5+17 | TectupoBanue, MaTeMaTUYECKHE

JMKTaHTHI, TeCThl B hopme OI'D.

6. KAMEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Hara Koppexk
ypo
a Ne Tema ypoka NPOBe/ieH | TUPOBK
usi a
n/n
IHIOBTOPEHHUE KYPCA AJITEBPHI 7 -8
KJIACCOB
G9
[ToBTOpeHue: anredbpanyeckue BHIPAKECHHS H UX
1 05.09
npeoOpa3oBaHue
9 HOBToperIe: pelIeHe YpaBHEHUN U CUCTEM 05.09
ypaBHEHUM
3 [ToBTOpEHME: pelicHUE HEPABESHCTB U CUCTEM 07.09
HEPABEHCTB
4 [ToBTOpEHUE: pelIeHNE TEKCTOBBIX 3a/1a4 12.09
3) Bxonanas xoHTponbpHas padboTa 12.09
TI'JIABA 1. KBA/[PATHYHAA ®YHKIIHUA (22
9
§1. dyHkuuu u ux ceoicraa (6 4)
Oynkiusa. O6macTh onpeneneHus u 00JacTh
6 . 14.09
3HAYCHUN (PYHKITMN
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Oynkuusa. Haxoxnenue odnactu onpeaeaeHus u

7 2 L 19.09
o0jacTu 3HaYeHUN PYHKIINH

8 3 | I'padux ¢pyHkimm. 19.09

9 4 | ColicTBa GyHKIIMU 21.09

10 | 5 | CaoiicTBa 35eMeHTapHbBIX QYHKIUH 26.09
Haxoxxnenue cBoicTB GyHKIHH 110 HOpMyJie U TI0

11 | 6 26.09
rpaduky. Camocmosmenvras paboma
2. KBagparnbiii TpexwieH (4 1)

12 | 1 | KBanmpaTHblil TpeXusieH U €ro KOpHU 28.09

13 | Brinenenue kBagpara IBy4JieHa U3 KBaJIpaTHOTO 03.10
TpexuseHa

14 | 3 Teopema o pa3nokeHUU KBapaTHOTO TpexusieHa 03.10
HA MHOXHUTEIIH.
[IpumeneHne TeopeMBbl O pa3oKEHUN

15 | 4 |KBAAPATHOIO TPEXTWICHA Ha MHOKHTENN A1 05.10
peoOpa3oBaHUsl BEIPAKCHUH.
Camocmosamenvras paboma
3. Kpaaparnunas pyHkuus u ee rpadux (8
4acoB)

16 | 1 | UccnenoBanue QyHKIMH Y = ax 2 10.10

17 | 2 | ®ynkuusa y = ax %, ee rpadMK H CBOMCTBA. 10.10

18 | 3 |I'paduk pyHKIMHU Yy =ax 2+ N,y =a(x -m)? 12.10
Hcnonp3oBaHue m1abioHOB mapado Jis

19 | 4 | mocrpoenus rpaduka GyHKIMHE Y = a(x - M) 2 + N, 17.10

20 | 5 AﬂfOpI/ZITM nocTpoeHus rpaduka GyHKIUH 1710
y =ax © + bx+c

21 | 6 |Csoiictea QpyHKIMHu y =ax % + bx+c. 19.10
Bnusiaue koadduinmenta a, b u ¢ Ha

22 | 7 . 24.10
pacnoyioxkeHue rpadrka KBapaTUIHON QYHKIIUH
[TocTpoenue rpaduka kBaaApaTUUYHOU PYHKIUU.

23 | 8 24.10
Camocmosamenvras paboma
4. Crenennas @ynkuusi. Kopens N-ii crenexu
G )

24 | 1 | ®OyHkuM y = X" ee CBOMCTBa 26.10
[TonsiTne KOpHS N-i CTENEHU U apUPMETHIECKOTO

25 | 2 " 07.11
KOpHs N-i1 crenenu. Camocmosmenvuas paboma

2% | 3 Haxoxnenue 3HaueHM BLIPAKCHN, 0711
COJIEp KaIINX KOPEeHb N-i CTENeHH

27 Komwmponvuas paboma Nel no meme 09.11

«Keaopamuunas ¢hynxkyusny

I'JIABA |\|. YPABHEHHUA H HEPABEHCTBA
C OJHOHU IIEPEMEHHOM (14 4)
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5. YpaBHeHusi ¢ 0AHO nmepeMeHHOM (7 1)

1411

28 | 1 |IlonsTHe 1enaoro ypaBHEHUsS U €ro CTEIIEHU 14.11
29 | 2 |llenoe ypaBHEHHUE U €TO KOPHH 16.11
30 | 3 Pemenue 11e1pIx ypaBHEHHHN pa3InIHBIMU 2111
METO/IAMH
31 | 4 | Pemenue Oosee CIOXKHBIX IEIBIX YPABHEHUM. 21.11
32 | 5 | JIpoGHbBIE pariioHATEHEIE YPaBHCHUS 23.11
33 |6 Pemenne qpoOHBIX paliMOHATLHBIX YPaBHEHHUH 110 28.11
ANTOPUTMY
Hcnonb3oBanre pa3nmuiHbIX IPUEMOB U METOOB
34 | 7 | npu penieHuH ApOOHBIX palliOHATBHBIX 28.11
YPABHCHU.
6. HepaBeHncrBa ¢ 0o1Hoii nepeMeHHOMH (6 1)
35 | 1 Pemenue HEPABEHCTB BTOPO CTENEHH C O1HOM 30.11
epeMEHHOM
36 | 2 AnropIETM pelICHUA HEPABEHCTB BTOPOH CTereHn 05.12
C OJTHOM MepeMEHHOU
[IpuMeneHre aaropuT™Ma Mpy PEIICHAH
37 | 3 | HEpaBEHCTB BTOPOMU CTEMEHHU C OJTHOM 05.12
IIEPEMEHHOM.
38 | 4 Pemenne 1e1bpIx panmoHaIbHBIX HEPABEHCTB 07.12
METOIOM WHTEPBAJIOB
39 | 5 Pemenue nienpix 1 IpoOHBIX HEPABEHCTB METOJIOM 1912
WHTEPBAJIOB
20 | 6 [IpumeneHnre MeTo1a UHTEPBAJIOB TIPH PEIICHUN 1912
HEPABEHCTB.
Komwmponvuas paboma Ne 2 no meme:
41 «VYpasnenus u nepasencmea ¢ ooHol 14.12
nepemMeHHOU
IJIABA 3. YPABHEHHUA H HEPABEHCTBA
C IBYMA IIEPEMEHHBIMH (17 49)
7. YpaBHeHMsI C ABYMS IIEPEMEHHBIMU M UX
CHCTEMBI
(12 yacoB)
42 | 1 |Ilonsatue ypaBHEHUS C IBYMS IMEPEMEHHBIMU 19.12
43 | 2 | YpaBHEHHE OKPY>KHOCTH 19.12
a4 | 3 Fpa@nqecFHH Croco0 pelIeHus CUCTEM 2112
ypaBHEHUH
45 | 4 | Pemenus cucteM ypaBHEHUH TrpadUuecKH. 26.12
46 | 5 Crnioco6 MOZICTAHOBKH /ISl PELLCHNS CHCTEM 28.12
ypaBHEHUH BTOPOH CTENIEHU
47 | 6 Pemenne cucteM ypaBHEHHH BTOPOU CTEIICHH 09.01
Ccr1oco0OOM ITOJCTAaHOBKH
48 | 7 | Hcnonp3oBaHue crioco0a CIOKEHUs TIPH 09.01
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pELIEHNE CUCTEM YPaBHEHHUs BTOPOU CTEIIEHU

49

Pemenne cucrteM ypaBHEHHUS! BTOPOU CTENIEHU
pa3JIMYHBIMU CIOCO0AMHU

11.01

50

Pemienue 3aay ¢ TOMOIIBIO CUCTEM YPaBHEHUN
BTOPOU CTEIIEHU

16.01

o1

10

Pemenue 3amay Ha JBUKEHHUE C IOMOILBIO CUCTEM
YPaBHECHUN BTOPOM CTEINCHU

16.01

52

11

Pemenue 3a1ay Ha paboTy € TOMOIIBIO CHCTEM
YPaBHEHHI BTOPOM CTENIECHU

18.01

53

12

Pemenne paznuyHbIX 3a1a4 C TOMOUIBIO CUCTEM
YPaBHEHHI BTOPOM CTEIICHMU.

23.01

8. HepaBencTBa ¢ AByM# nepeMeHHbIMHU H MX
cucrembl (4 4acoB)

54

Pemenue nuHENHBIX HCPaBCHCTB C ABYM:A
INCPCMCHHBIMHA

23.01

55

Pemienne HepaBeHCTB BTOPOM CTENEHU C ABYMS
IIEPEMEHHBIMU

25.01

56

Pemenune cucrem NTMHEWHBIX HEPABEHCTB C
JIBYMSI TIEPEMEHHBIMM.

30.01

S7

Pemenue cucrem HCPAaBCHCTB BTOpOﬁ CTCIICHH C
ABYM: IICPCMCHHBIMHA

30.01

58

Koumponvnasa paboma Ne 3 no meme: «
Ypasnenus u nepagsencmea c 08yms
nepemenHbIMUY

01.02

IJIABA 4. APUOMETHYECKAA U
I'EOMETPHYECKAA IIPOI'PECCHA (15 9)

9. Apudmernueckasi nporpeccus (84acos)

59

ITonsgTue nocie10BaTeIbHOCTH, CJIOBECHBIN U
AHATUTUYECKUN CIIOCOOBI €€ 3aaHus

06.02

60

PexyppeHTHBIN cioco0 3a1aHus
MOCJICTIOBATCILHOCTH

06.02

61

Omnpenenenue apudMETHIECKON MPOTPECCUM.
PexyppenTHas ¢popmyna N-ro ujaeHa
apu(PMETUYECKON POTPECCHH.

08.02

62

CBoiicTBO apu(MeTUYECKON TPOTPECCHUH.

13.02

63

Ananutudeckas popmyina N —ro uieHa
apu(pMETHIECKON IPOTPECCUH.

13.02

64

Haxosienne cyMMbl epBbIX N YICHOB
apu(pMETHYECKON NPOrpPecCuu

15.02

65

[Ipumenenue Gopmysbl CyMMBI IEPBBIX N YJIECHOB
apu(pMETHYECKON POrpecCuu

20.02

66

Konmponvuas paboma Ne 4 no meme:
«Apupmemuyeckasn npoepeccusi»

20.02

10. I'eomeTpuyeckasi nmporpeccus (7 4acoB)

67

Ornpenenenus reoMeTpuYECKOr MPOrpPeCCU.

22.02
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®opmyia N-TO WieHa TEOMETPUIECKON
IIPOrPECCUU

68 | 2 | CBOIiCTBO reOMETPUUECKON MPOrPECCUH. 27.02
69 | 3 Haxoxnenne CYMMBI TIEPBEIX N HJICHOB 9702
T€OMETPHUYECKOIN MPOrpeccuu
20 | 4 [Tpumenenue (b?pMYJIBI CYMMBI TIEPBBIX N YICHOB 01.03
r€OMETPHUYECKOI MPOrpeccuu
1 | 5 Cymma 6eCKOHe:IHOI/I yOBbIBarOIIEH 06.03
T€OMETPHUIECKON POrPEeCCUn
72 | 6 Pemenue 3a1ay Ha npUMEeHEHHE POPMYII CYMMBI 06.03
MEPBBIX N WICHOB T€OMETPUIECCKOMN MPOTPeCcCru '
73 | 7 Koumponvnasa paboma Ne 5 no meme: 13.03
«l eomempuueckas npoepeccusy
TJIABA 5. 2JIEMEHTbI KOMBUHATOPUKH
U TEOPHHU BEPOATHOCTEH (12 9)
11. DsieMeHTBI KOMOMHATOPUKH (8 YacoB)
74 1 KombunaTtopusie 3agaun. KomOuHamm ¢ yuetom 13.03
u 0e3 ydera nopsijika
75 | 2 | KoMOuHaTOpHOE IPABUIIO YMHOKEHUS 15.03
76 [lepecTaHOBKH U N 3JIEMEHTOB KOHEYHOTO 20.03
MHOKECTBA
27 | 4 KomMOunHaTopHbIe 3a1a4i Ha HAX0XKICHUE YUCiIa 20.03
MIePECTAaHOBOK M3 N 3JIEMEHTOB.
78 | 5 | Pasmemienue u3 n anemeHToB 1o K (K < n) 22.03
79 | 6 KOM6I/IHaT0£)HLIe 3aJlayu Ha HAXOXJICHHUE Ynciia 03.04
pasmerneHui u3 N sieMenTos 1o K (K < n) .
80 | 7 | Coueranus u3 n smementoB 1o K (K < n) 03.04
KomMOuHaTopHble 3a/1a4i Ha HAX0XKJICHUE Yucia
81 | 8 |mepecTaHOBOK M3 N PJIEMEHTOB, COYETAHUN U 05.04
pasMernieHuit u3 N anemeHToB 1o K (K < n)
12. HauyanbHble CBeIeHHsI U3 TEOPUH
BEPOSITHOCTEM
(4 yaca)
82 | 1 | OTHocHTeNbHAS YAaCTOTA CIyYaliHOTO COOBITHS 10.04
83 | 2 | BepossTHOCTB Cily4allHOTO COOBITHS 10.04
84 | 3 Krnaccuueckoe onpeneneHre BEpOITHOCTH. 1204
Camocmosmenvras paboma
Komwmponvuas paboma Ne 6 no meme: «
85 | 4 | Dnemenmovi KOMOUHAMOPUKU U MeopUU 16.04
8EpPOSIMHOCME»
IMOBTOPEHME (17 Y)
86 | 1 | Ilpomexncymounan ammecmauusn 6 hopme OI' 17.04
87 | 2 | CremeHb C IETBIM MOKa3aTEIEM 19.04
88 | 3 | PaznoxeHue 11e10r0 BRIPAKEHHS] HA MHOKUTEIH 24.04
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89 | 4 [IpeoOpa3oBanue BbIpaXEHH, COAEPIKALUX 24.04
CTENIEHb U apU(PMETHIECKUN KOPEHB

90 | 5 ToxnaecTBenHble mpeoOpa3zoBaHus pallMOHATBHBIX 26.04
anreOpanvecKnX BbIPaXKEHHM

o1 | 6 ToxnecTBeHHbIe MpeoOpa3zoBaHus IPOOHO- ) 03.05
paIOHATIBLHBIX M UPPAITMOHAILHBIX BBIPAKCHHUN

9 | 7 JIuHeliHbIe, KBaJpaTHbIC U OMKBaJApaTHBIC 08.05
ypaBHEHUS

93 | 8 | JIpo6HO - panoHalbHBIC YPaBHCHUS 08.05

94 | 9 Pemmenne TEKCTOBBIX 33141 Ha COCTABIICHAE 10.05
ypaBHEHUH

95 | 10 | Pemenue cucteM ypaBHCHHIA 15.05

9% | 11 Pemenne TEKCTOBBIX 3a/1a'1 HA COCTABJICHHE 15.05
CHCTEM YPaBHEHHI.
JInHelHbIE HEPABEHCTBA C OJHOM IEPEMEHHOMN U

97 | 12 | cucTembl TMHEWHBIX HEPABEHCTB C OJTHOM 17.05
IIEPEMEHHOU

98 | 13 HepaBeHCT]ia 1 CHCTEMbI HEPABEHCTB ¢ OJTHOM 22 05
IEPEMEHHOM BTOPOIl CTENEHHU.

99 | 14 | Pemenue TECTOBBIX 3a7a4 HA MMPOIICHTHI 22.05

100 | 15 | Pemenne pasmuIHBIX TECTOBBIX 3a7a4 23.05

101 | 16 | ¥moeosasa konmponvnas paboma Ne 7 24.05

102 | 17 | Umoeosasn konmponvHas paboma Ne 7 24.05
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