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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPE/IMETA

Jluunocmueimu pe3ynpraTaMy U3ydeHHs peaMeTa «MaTemMaTukay sBIISIOTCS CIeNyIoIue
KayecTBa:

(opMupOBaHHE OTBETCTBEHHOI'0 OTHOLIEHMSI K YYEHHIO, FOTOBHOCTU U CIIOCOOHOCTH

oOy4aronmxcs K CaMOPa3BUTHIO M CaMOOOPAa30BAHNIO HA OCHOBE MOTHUBALIMU K OOYYEHHUIO U

MO3HaHMIO, 0CO3HAHHOMY BBIOOPY U IIOCTPOEHUIO JalIbHEN e HHANBUAYAIbHON TPAeKTOPUHU

oOpa3oBanus Ha 60a3e OPUESHTHPOBKU B MUpE Mpodeccuii 1 npodeccuoHabHBIX TPEANOUTEHHH, ¢

Y4€TOM YCTOHYMBBIX MIO3HABATEIbHBIX UHTEPECOB, a TAK)XKE HA OCHOBE ()OPMHUPOBAHUS

YBO)XUTEIBHOTO OTHOIICHUS K TPY/y, Pa3BUTHS ONbITA YYaCTUS B COIIMAILHO 3HAUMMOM TPY/IE ;
HE3aBUCHUMOCTb MBIIIUIEHUS; BOJIS U HACTOMUMBOCTD B IOCTUKEHUH 1I€JTU; IIPEACTaBIECHUE O
MaTeMaTHYECKOM HayKe Kak chepe 4eToBeYeCKOn AeATEIbHOCTH; KPEaTUBHOCTD MBIIIJICHHS,
MHUIMATUBA, HAXOAUYMBOCTh, aKTUBHOCTB IIPU PELIEHUH MaTeMaTUYeCKOH 3a1a4uk; yMEHHE
KOHTPOJIMPOBATh MPOIIECC M Pe3yabTaT yueOHOM MaTeMaTHIECKOM NesTeTbHOCTH;

Memanpeomemubimu pe3yabTaTaMu U3ydeHUs Kypca «MaremaThka» sBisercss popMUpOBaHUE
YHUBEpCAJIbHBIX yueOHbIX aercTuii (VY I).

Pezynamuenvie YY/I.

®  CaMOCTOSATENBHO 0OHapydcueams U GOPMYIHPOBATH YIEOHYIO TPOOIEMY, ONPEACTATh LEb
y4eOHOI IesTeIbHOCTH, BEIOUPATh TEMY IIPOCKTA;

® gbl0GUcAMb BEPCHU PEIICHHS IPOOJIEMbI, 0CO3HABATH (M HMHTEPIPETUPOBATD B CIy4ae
HEO0XOIMMOCTH ) KOHEUHBIH Pe3yIbTaT, BRIOUPATh CPEACTBA JOCTHIKEHHS LIEIH U3
IPEUIOKEHHBIX, @ TAK)KE UCKATh UX CAMOCTOSITENILHO;

e cocmaenams (MHAUBUYaJIbHO WM B TPYIIIE) IJIaH PEeIIeHUs IPOOIeMbl (BBIIIOJHEHUS IPOEKTA);

e paboTas 0 IJIaHYy, c6epsAmsb CBOU JIEUCTBUSA C 1IEJIbIO U, IPU HEOOXOJUMOCTH, UCIIPABIATh
OLIMOKHU CaMOCTOSITENILHO (B TOM YHCIIE U KOPPEKTUPOBATH IUIaH);

® B IMAJIOTE C YUYUTEIIEM COBEPUIEHCMBOBANb CAMOCTOSATEIIBHO BhIPAOOTaHHbBIE KPUTEPHH OLICHKH.

Ho3naseamenvnvie YY/[:

®  QHANUBUPOBAMD, CPABHUBAMDb, KIACCUDUYUPOBAMD U 0000wamb GAKTHI U SIBICHUS;

® ocywecmensams CpaBHEHHUE, KJIaCCU(UKALINIO, CAMOCTOSITENIbHO BBIOMPAsi OCHOBAHUS U KPUTEPUU
JUIS YKA3aHHBIX JIOTHYECKUX OIepaluii;

® cmpoums JOTHUECKU 0OOCHOBAHHOE PACCYX/IEHUE, BKIIIOYAIOIEe YCTAHOBIEHUE TPUUNHHO-
CIICICTBEHHEIX CBS3€Hi;

® co030asamb MaTEMaTUYECKHE MOJIEIIH;

® COCTaBJISTH TE3UCHI, pa3IMUHbIE BU/bI IJIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.). [Ipeobpa3oBbIBaTH
MH(OPMAIIHIO U3 OJTHOTO BU/A B APYroi (TabauUIly B TEKCT, AUAarpamMMmy H Ip.);

® 8bLIYUMBIGAMb BCE YPOBHHU TEKCTOBON MHPOPMAITIH.

® ymemb onpedensimb BOZMOXKHbIE HCTOYHUKH HEOOXOIMMBIX CBEJICHUH, TPOU3BOIUTH MOUCK
nH(pOpMalMY, aHATM3UPOBATh U OLIEHUBATH €€ JT0CTOBEPHOCTb.

e TIOHUMasl MO3UILIMIO JPYToro YeJOBeKa, pasiuiams B €ro peul: MHEHHE (TOUKY 3peHHUs),
JI0Ka3aTeNbCTBO (ApryMEHTHI), (PaKThl; THIIOTE3bI. /11 TOr0 caMOCTOSITENbHO UCTIOIb30BaTh
pa3auyYHbIe BUIbI UTEHUS (M3ydaroliee, IPOCMOTPOBOE, O3HAKOMUTEIBHOE, TIOUCKOBOE), MPUEMBI
CITyILIAHUSL.

e  Vmemw ucnonvzoeams KOMIbIOTEPHbIE 1 KOMMYHUKALIMOHHBIE TEXHOJIOTUN KaK MHCTPYMEHT IS
JOCTUKEHUS CBOUX LIEJIEH.

Kommynuxamuenwie YY/I:

® CaMOCTOSITEIILHO op2anu306bi6amsb yaeOHOE B3aUMOJICHCTBHE B TpyIIE (ONpeneniaTh o0Iue ey,
JIOTOBApUBATHCA APYT € APYTOM H T.A.);

e OTCTauBas CBOIO TOUYKY 3PEHMUS, npUBOOUMb apyMeHmbl, TTIOATBEPKAast UX (paKTaMu;

® B JIIICKYCCUU yMemb Gbl0GUHYMb KOHTPAPTYMEHTHI;

® YUYUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHUIO, C JIOCTOMHCTBOM APU3HABAMb OIINOOYHOCTh
CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;



® [IOHMMasl NO3ULIMIO IPYTOr0, pA3Iuyams B €T0 PEUN: MHEHUE (TOUKY 3pEHUS), JOKa3aTEIbCTBO
(aprymeHTsI), (aKThl; TUTIOTE3bI, AKCHOMBI, TCOPHH;
® yMemb B3IJISIHYTh HA CUTYalMIO C MHOM MO3ULIUU U 00208apu6amscs C JI0JbMU UHBIX TIO3ULINH.
Ilpeomemmnuie pesynomamal:
Anredpanyeckne BbIPaKeHUs
Yuawuecs nayuamca:
* OIEpUPOBATh MOHATUSAMH «TOXKJIECTBO», «TOKIAECTBEHHOE IIPe00pa30BaHUE», pelaTh
3aJauu, cosieprkamue OyKBeHHbIE TaHHbIe, paboTath ¢ popmynamu;
* BBIIOJHATH IPe0Opa30BaHUE BBIPAKEHUHN, COAEPIKAIINX CTEIICHU C HaTypaJlbHbIMU
[10Ka3aTeIsIMHU;
* BBIIOJHATH TOX/IECTBEHHbIE IPEOOPa30BAHUS PALMOHAIBHBIX BBIPAXKCHUH HA OCHOBE
MpaBWJI ICVCTBUM HaJ MHOTOYJIEHAMH;
* BBINOJIHATH PA3JI0KECHUE MHOTOYJICHOB HA MHOKUTEIIH.
Yuawuecs nonyuam 603M0HCHOCIb HAYHUMBCA:
* BBIIOJHATH MHOTOLIArOBbIE IPE0OpPa30BaHUs PALMOHAIBHBIX BEIPAXKEHUH, TPUMEHSSA
HIMPOKUN HAOOP CIIOCOOOB U MPUEMOB;
* NPUMEHATH TOXKJECTBEHHbIE IPe0OPa30BaHuUs JUIsl peIlieHHs 3a/1a4 U3 PA3IUYHbIX
pa3zenoB Kypcea.
YpaBHenust
Yuawuecs nayuamca:
* peuath JUHEHHBIE YPAaBHEHUS C OAHON IIEPEMEHHOM, CUCTEMBI IBYX YPABHEHUI C JBYMs
[IEPEMEHHbBIMU;
* IIOHMMATb ypaBHEHHUE KaK BaXHEHIYI0 MATEMATUYECKYIO MOJEIIb [l OIIMCAHUS U
U3Y4EHHUs pa3HOOOPA3HBIX peabHbIX CUTYaLUl, pelIaTh TEKCTOBbIE 3a/1a4l
alreOpandeckuM METO0M;
* TMPHUMEHATH rpaduyecKre MpeaCTaBICHUS AJIsl NCCIeIOBAHNS YPAaBHEHUH, HCCIIEOBAHUS
U PELIEHUS CUCTEM YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.
Yuawuecs nonyuam 603moxcHocms Hayuumucs:
* OBJIAQJACTH CIIELUAIBHBIMU IPUEMAMU PEUICHNS YPABHEHUN U CUCTEM YPaBHEHUI;
YBEPEHHO MPUMEHSATH annapaT ypaBHEHUH 7S pelIeHns pa3HOOO0pa3HbIX 3a/1a4 U3
MaTEMaTHKH, CMEKHBIX IPEIMETOB, TPAKTUKU;
* MPUMEHSATH IpaduyecKue NpeACTaBIeHUs AJIs UCCIIEOBAHNS YPaBHEHUMN, CUCTEM
ypaBHEHUH, copiepKalnx OyKBEHHbIE KO HUIIMEHTHI.
DOyHKIUHA
Yuawuecsa nayuamca:

* IOHUMATh U UCIIOJIb30BATh (DYHKIIMOHAJILHBIE MOHTHS, A3bIK (TEPMHUHBI, CHMBOJIMUECKHE

0003HaYeHHUS);

* CTpOUTh rpaduku TMHEHHON QYHKIMHN, UCCIIE0BAaTh CBOMCTBA YMCIOBBIX (DYHKIMN Ha
OCHOBE U3YyY€HUs OBEICHUS UX TPaPUKOB;

* MOHUMAaTh QYHKIHIO KaK BAXKHEHUIITYI0 MAaTEMaTHUECKYI0 MOJIENb [l ONUCAHUS ITPOLIECCOB U
SBJIEHUH OKPY’KaIOIEro MUpPa, IPUMEHATh (PYHKIMOHAIBHBIN A3BIK JJIsl OMUCAHUS U
UCCIIEIOBaHMS 3aBUCUMOCTEHN Mex 1y (PU3MUECKUMH BETMYUHAMU;

Yuawueca nonyuam eozmodxrcnocmo nayuumuocs:

* TPOBOJAUTH HCCIEIOBAHNUS, CBSI3aHHbBIE C U3yUYECHHEM CBOWCTB (YHKILIUH, B TOM YHCIE C
WCITOJIh30BAaHUEM KOMIIBIOTEPA; H OCHOBE Ipa)KOB M3yUYCHHBIX (DYHKIIUN CTPOUTH O0JIE
CJIO’KHBIE Tpa UKy (KYCOYHO-33/1aHHBIE, C «BBIKOJIOTHIMMY TOUYKAMU H T. I1.);

* HUCHOJb30BaTh QYHKIIMOHAIbHBIE IPECTABICHUS U CBOMCTBA (DYHKLINN /I peleHus
MaTeEMaTUUYECKUX 3a7a4 U3 pa3 JINYHBIX pa3JIeNoB Kypca.



2. COAEP) KAHUE YYEBHOI'O ITIPEAMETA

JIuneiiHOe ypaBHeHHE C OAHOM IePEeMEHHO.
VYpaBHenue ¢ ogHol nnepeMenHoil. Kopenb ypaBHeHus. PaBHocunbHble ypaBHeHUs1. CBOMCTBA

YPaBHEHUH C OTHOM NIEPEMEHHON. Y paBHEHHE KaK MaTeMaTHIECKasi MOJIEIIb PEAIbHOU
CUTyaluH.

JInnelinoe ypaBHeHue. PanvoHanbHbIe ypaBHEeHMs. Penienre panroHanbHbIX ypaBHEHUH,
CBOJAIIMXCS K JINHEHHBIM. Perienne TeKCTOBBIX 3a1a4 C IIOMOIIBIO PallMOHATIbHBIX

YpaBHEHUM.

eJsibie BbIpaKeHUs.
BolpakeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAKEHUS C IEPEMEHHBIMU. JlomycTUMBIE

3Ha4YeHUs NepeMeHHbIX. ToxaecTBa. ToxkaecTBEHHbIE IPeoOpazoBaHMsl alnredpanyeckux
BBIpaKECHU. J[0Ka3aTENbCTBO TOKIECCTB.

Crenenb ¢ HaTypaJabHBIM ITOKa3aresneM U e€ cBoiicTtsa. OnHowieHbl. OqHOWIEH
cTa”apTHoro Buja. CreneHp ogHouwIeHa MHorowieHsl. MHOrou1eH cTaHAapTHOTO BUJIA.
Crenenp MHOrOouwiIeHa. CiokeHue, BBIMUTAHUE U YMHO)KEHHE MHOTOYJICHOB

YMHOXKEHNE OJTHOWICHA HA MHOT'OYIEH. Y MHOKEHHE MHOIOYJIEHA HA MHOTOYJIEH.
Pa3nioxeHre MHOTO4JI€HOB HA MHOXKUTEIIN

DopMyIbl COKPAIEHHOTO YMHOXKEHUS: KBapaT CYMMBI U KBaJpaT Pa3HOCTH JIBYX
BBIPAKEHUH, IPOU3BEACHNUE PA3HOCTU CYMMBI JIBYX BBIPa)KECHU.

Paznoxxenne MHOrousI€eHa Ha MHOKUTENN. BbhiHECEHHE 00111€r0 MHOYKHUTEIS 38 CKOOKH.
Mertoa rpynnupoBky. Pa3HocTh KBaipaToB BYX BelpakeHHH. CyMM U pa3HOCTb KyOOB JIByX

BBIPaKCHU.
DOyHKIUH.

Uucnossle QyHKIUU
@OyHKIMOHATbHBIE 3aBUCUMOCTH MeX 1y BennunHaMu. [lonstre pynkumun. OyHKIus kak

MaTeMaTHuecKas MOJIeb peajabHoro npouecca. O01acTb onpeneaeHust U 00JacTb 3HaYECHUS
¢ynkuuu. CrocoOsl 3aanus ¢pyHkuuu. I'paduk pynkunu. Jlunelinas ¢pyHkuus, ee CBOWCTBa

u rpaduKu
Cucrembl JIMHEHBIX YPABHECHHH € IBYMS IIePEeMEHHBIMH.
JluneitHOe ypaBHEHHE € JBYMsI IEPEMEHHBIMU U €ro rpaduk. CuctemMsl ypaBHEHUHN C

IBYMs iepeMeHHbIMU. CriocoObl peleHHs CUCTEMBI JIBYX JIMHEWHBIX YPaBHEHUI ¢ ABYMS

MIepEeMEHHBIMU
IToBTOpEeHHNE N cUcTeMAaTH3AIUsA Y4eOHOI0 MaTepHuaJia.



3. TEMATUYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA YACOB,

OTBOJIMMBIX HA OCBOEHME KAXKJIOW TEMBI

Koua-Bo
Ne ii/mn Conep:xanne qacos
| JIuHeiiHOe ypaBHEeHHE C OIHOI MepeMeHHoii-15 yacoB
1 IToBTOpeHue maTepuanoB 6ki. HaxoxaeHue 3Ha4eHU BEIpOKEHUN, COAEPKAIINX 1
JCCATUYHBIC U OOBIKHOBEHHBIC Ipo0u. (moaroroBka k BIIP)
5 Pemenue 3a1a4 Ha MOKYIKHU, HAXOXKJICHHUE MTPOLIEHTHOTO CHUKEHHSI U TPOLIEHTHOTO 1
MOBBIIIEHUS BeTUUUHBL. (moaroroBka Kk BIIP)
3 Pemenue 3a1au Ha HaXOXKAEHHUE YaCTH YKMCJIA M YUCIIA [10 €T0 YaCTH, HAXOXKIECHUE 1
npolieHTa ot uncia. (moaroroska k BITP)
4 Beoonaa konmponvnasn paooma ( no ananozuu c BIIP) 1
5 Beenenue B anre0py. 2
6 JInneliHOE ypaBHEHHE C OHOU ITIEPEMEHHON 4
7 Pemenue 3a1a4 ¢ moOMOIIbI0 ypaBHEHUH 4
8 Konumponvnaa paboma Ne 1 no meme «/Iuneiinoe ypagnenue ¢ 00Hoil nepemenHoi) 1
Il |Leanie BoIpaxkenus- 54 yaca
5 To1eCTBEHHO paBHBIE BbIpaKeHUA. ToxaecTBa 2
6 CrermneHnb ¢ HaTypaJbHBIM MTOKa3aTeIeM 2
7 CBolicTBa CTETIEHU C HATYPaJIbHBIM ITOKa3aTeIeM 4
8 OnHo4JIEHbI 2
9 MHOro4IeHbI 1
10 CrnoxeHue ¥ BBIMUTAaHUE MHOTOYJIEHOB 4
11 KonTposbHas padora Ne 2 no teme: «CBoOMCTBa cTelleHH C HATYPAJbHBIM 1
NOKAa3aTeJieM»
12 YMHOXKEHIE OJHOYWICHA HA MHOTOUJICH 2
13 YMHOXK€HHE MHOTOUYJIEHa HA MHOTOYJIEH 3
14 PaznoxeHne MHOrO4JICHOB HA MHOXKUTEHN. BbiHEceHNe 0011eT0 MHOKHUTENS 32 CKOOKH 6
15 Pa3nojkeHrne MHOrO4JI€HOB Ha MHOXKUTENIN. MeToA rpynnupoBKH 4
16 Konmponvnas pavoma Ne 3 no meme: «Paznoicenue MHo2041€H08 HA 1
MHOMCUmMenu»
17 IIpou3sBeneHne pa3HOCTH U CYMMBI JBYX BBIpaQXKEHUHN 3
18 Pa3HoCTh KBapaToOB ABYX BBIpAXKEHUN 2
19 KBagpar cymMBbl M KBaJpaT pa3HOCTH JIBYX BBIPAKEHUN 4
20 [TpeoOpa3oBaHue MHOTOUJIEHA B KBaIpaT CyMMBbI WJIH Pa3HOCTH JIBYX BBIPAKEHUN 3
21 Konumponvnaa paboma Ne 4 no meme: «@opmynvt COKPAUIEHHO20 YMHONCEHUA) 1
22 CymMa 1 pa3HOCTh KyOOB JIBYX BbIpa)K€HUI 2
23 [TprMeHeHre pa3IuYHBIX CIIOCO00B Pa3IoKEeHN MHOTOUJIEHA HA MHOKUTENH 4
24 [ToBTOpeHue u cucremaru3anus yueOHOro MmaTepuana 2




Koumponvnaa paooma Ne 5 no meme: «Paznoxncenue mnozounena na

25 1
MHOMCUmenu»
111 | Pyakuuu — 12yacoB
26 CBs3u MEXKAY BEIMYUHAMMU. CDYHKI_[I/ISI 2
27 Cnioco0sI 3a1anus GyHKIIUN 2
28 ['padux pyHKIHIN 2
29 Jluneiinas pynkiwus, e€ rpaduku cBoiicta. ( 3aganue Ne8 BIIP) 4
30 [ToBTOpEeHME U cUCTEMaTH3AIMS YIeOHOTO MaTepuaa. 1
31 Konumponsnasa paboma Ne 6 no meme «Pynkuyusn» 1
IV |CucTeMbl JJHHEIHBIX YpaBHEHHUIl ¢ IBYMsI iepeMeHHbIMH — 18 yacoB
32 VYpaBHEeHUS ¢ ABYMS [IE€PEMEHHBIMU 2
33 JluHeitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk 3
34 CucreMbl ypaBHEHHI ¢ AByMs epeMeHHBIMU. [ padudecknuii MeTo/1 pelieHns: CUCTEMBI 3
JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH
35 Pemenue cucrem TMHENHBIX YpaBHEHU METOIOM MOJICTAHOBKHU 2
36 Perennie cuctem MMHEHHBIX YPaBHEHU METOIOM CIIOKEHUS 3
37 Pemenue 3a1a4 ¢ mOMOIIBIO0 CUCTEM JTUHEHHBIX YpaBHEHHIA 3
38 [ToBTOpEeHME U cucTeMaTu3alys y4eOHOro MaTepuaia. 1
39 Konumponvnaa paboma Ne 7 no meme «Cucmemot TUHEHUHBIX YPAGHEHUTL C 08YMA 1
nepemMeHHbIMUY
V  |[loBTOpeHHE U cUCcTEMATH3AIUs Y4eOHOro MaTepuasia- 3yaca
40 YnpaxxHeHus 11 MOBTOPEHHS Kypca 7 Kiacca
41 YnpaxxHeHus 11 MOBTOPEHHS Kypca 7 Kiacca
42 O6o06maromuit ypok 1




