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MNOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamma 1o 35eKTUBHOMY Kypcy «DyHKIIMOHAIbHAS TPaMOTHOCTH»
i ygammxcst 11 kmaccoB cocTaBiieHa Ha OCHOBE MPOTPAMMEI CPETHETO
(momHOTO) 061IEer0 0OpazoBanus (MPOUIBHBINA YPOBEHb) IO MATEMATHKE.
[Iporpamma paccurtana Ha OJMH ToJl 00yueHus B oobeme 68 yacoB. JlaHHbIH
AIIEKTUBHBIN KypC SBISIETCS MPEAMETHO-OPUEHTUPOBAHHBIM JIJIS1 BBIITYCKHUKOB
o01reo0pazoBaTeabHON MIKOJIBI IPU NoAroToBke K EI'D mo Maremartuke u
HamnpaBlieH Ha (popMHUpOBaHNE YMEHHUH U CITIOCOOOB IESATEILHOCTH, CBS3aHHBIX C
peleHneM 3aj1a4 MOBBIIIICHHOTO YPOBHSI CIIOKHOCTH;, Ha PacIIupeHe U
yrIIyOJIeHUE COJEpKAHUS Kypca MAaTEeMaTHKH C TENbIO TOTIOTHATEIHON
MOJITOTOBKH y4alllUXCs K TOCYJapCTBEHHOH (MTOTOBOM) aTTecTtanuu B popme EI'D,
a TaKKe JOTIOJTHSACT U3ydaeMblii MaTepral Ha YpOKaxX CUCTEMOH YIpaKHEHUH U
3a71a4, KOTOPBIC YIITYONISIOT U PACIIUPSIIOT MKOJIBHBINA KypC anreOpsl U Hava
aHalM3a, TECOMETPUH U TIO3BOJISICT HaYaTh IeJICHANPaBICHHYIO MOATOTOBKY K CAaue
EI'D.
eau kypca:
® CO3/1aHHE YCIOBHM JIsi JOPMHUPOBAHUS M PA3BUTHUS y O0YIAFOIIUXCSI

HaBBIKOB caMoOaHasin3a, 0000IIEeHUs M CHCTEMAaTH3AI|H ITOJTYYCHHBIX

3HAaHUW ¥ YMEHUH, HEOOXOIUMBIX JJIsi TPUMEHEHHS B TPAKTHUECKON

JesITeNIbHOCTH;

L YI‘J'IY61/ITI> U CUCTCMATU3UPOBATH 3HAHUS YUAIIUXCA 110 OCHOBHBIM pa3aciiaM
MAaTCMAaTHUKU,

® II03HAKOMMTH YUYAIIUXCA C HEKOTOPBIMU METOJAMU U IPUEMAMU PELICHUS
MaTeMaTHYECKHX 3aJ1au, BRIXOIAIINX 32 PAMKH IIKOJBHOTO YueOHUKA
MaTEMaTHUKH,

e (opmupoBaTh yMEHUS MPUMEHSTD MOJTYUYEHHBIE 3HAHUS TIPU PELICHUN
HECTAaHJAPTHBIX 3a/1a4;
® BOCIIUTaHUE KYJIbTYpPbI JIMYHOCTH, OTHOLIECHHS K MaTEMaTUKE KaK K 4acTU

o01eueIoBeYeCKOr KyJIbTYPhl, TOHUMaHHUE 3HAUMMOCTH MAaTeMaTHKH IS
Hay4YHO-TEXHUYECKOI0 IIporpecca.

3apaum Kypca:

® DPa3BUTh UHTEPEC U IMOJOKUTEIbHYIO MOTUBALIMIO U3YUEHHUS TIPEIMETA;

e chopMHUPOBATH U COBEPIICHCTBOBATH Y YUAITUXCS IPHUEMbI M HABBIKH
pelleHus 3a71a4 MOBBIIIIEHHOM CII0KHOCTH, TIpeiaraeMbix Ha EI'D;

® MPOAOJDKUTH (POPMHPOBAHHUE OMBITA TBOPUYSCKOU JCATSITHHOCTH YUaITAXCS
yepe3 pa3BUTHE JIOTHYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOTO
BOOOpaKeHHsI, KpUTHYHOCTH MBIIIUICHUS ISl TATbHEHIIIETO 00yUeHNS,

® CrnocoOCTBOBATh PA3BUTHIO Y YUAIIUXCS YMECHHS aHATU3UPOBATH,
CpaBHUBATh, 0000I1aTh;

e (QopMHpPOBATH HABBIKK PaOOTHI C IOMOTHUTEIBHOM JIUTEPATYPOIA,
WCMOJIb30BAHUS PA3JINYHBIX HUHTEPHET - PECYPCOB.



Ilnanupyembie pe3y/ibTaTbl 0CBOCHHUS YJIEKTUBHOIO Kypca

H3yuenue Kypca eneypounoii oesamenvhocmu <«OYHKYUOHATbHAA
2PAMOMHOCHID» 0aen 803MOMCHOCHb ooyuarowumca 11 knaccoe oocmuus
CeOYIOUUX Pe3yibmamoe pa3eumusi:

JIuunocmuvim pe3yromamom n3ydeHus Kypca sipisiercs popmupoBaHue
CJIEAYIOIMNX YMEHHI U KauecTB:

1)

2)

3)

4)
5)
6)

7)

YMEHHE SICHO, TOYHO, TPAaMOTHO H3J1araTh CBOM MBICIIA B YCTHOM U
MMCbMEHHOM pe4H, TOHUMATh CMBICII IOCTAaBJICHHOM 3a/1aul, BLICTPauBaTh
apryMEHTaINI0, IPUBOAUTH NPUMEPHI U KOHTPIIPUMEDHI;

KPUTUYHOCTh MBIILJICHUS], YMEHHE PACIIO3HABATh JJOTMYECKN HEKOPPEKTHBIE
BBICKA3bIBaHMS, OTJIMYATh TUTIOTE3Y OT (haKTa;

Ipe/ICTaBlIEeHNEe O MAaTEMAaTHYECKON HayKe Kak chepe 4eT0BEeYEeCKOM
NEeATEeIbHOCTH, 00 3Tamax €€ pa3BUTHA, O €€ 3HAUYMMOCTH JIJISI Pa3BUTHUS
MBWJIN3AIUY;

KPEaTUBHOCTH MBIIIJICHHS, UTHUIIMATUBA, HAXOJYUBOCTh, aKTUBHOCTH MPHU
pEIlIeHNU MaTEMAaTUUYECKUX 3a]1ay;

yMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YNIHTAT YUEOHONH MaTeMaTUYECKON
NEeATENbHOCTH;

CIIOCOOHOCTH K AMOLIMOHATILHOMY BOCIIPUSITUIO MaTEMAaTUYECKUX 00BEKTOB,
3aJ1a4, peIICHNUM, PACCYKICHUM;

BOJISI U HACTOMYMBOCTD B IOCTUKEHHUH 1IEJTH.

Memanpeomemusimu pe3yromamamu V3y9eHUs Kypca ABiseTcs GopMUpPOBaHHE
YHUBEPCAIBbHBIX YueOHbIxX nevictuit (Y'Y ).

1)

2)

3)

4)

5)

npecTaBieHus: 00 UIesaxX U 0 METOIaX MaTEMaTUKH Kak 00 YHUBEpPCATbHOM
S3BIKE HAYKU M TEXHUKH, O CPEICTBE MOJICITUPOBAHUS SBICHUN 1
IPOLIECCOB;

yMEHHE BUACTh MATEMATHUECKYIO 3a71a4y B KOHTEKCTE MPOOJIEeMHOM
CUTYaIlU{ B IPYTUX TUCIUIIINHAX, B OKPYXKAIOUIEH )KU3HU;

yYMEHHE HAXOAUTh B PA3IMYHBIX HCTOYHUKAX MHPOPMAITHIO, HEOOXOIUMYIO
JUTSL pEIIEHUST MaTEMaTUIECKUX MPOOIIEM, U TIPEJICTABIISATH €€ B MMOHSATHOM
dopwme;

NPUHUMATH PEIICHUE B YCIOBUAX HEMOJHON U M30BITOYHON, TOUHON U
BEPOSITHOCTHOUM MH(pOPMAIIHH;

yYMEHHE MTOHUMATh U UCIIOIH30BAaTh MATEMAaTHIECKHUE CPEACTBA HATIISTHOCTH
(rpaduku, quarpamMMmebl, TaOJIUIIBI, CXEMBI U JIP.) AJISI WILTIOCTPALIHH,
WHTEPIPETAINN, APTYMEHTAIUN;

YMEHHE BBIIBUTATh TUIIOTE3BI MIPHU PEIICHNE YIeOHBIX 3a/1a4 U TIOHUMATh
HEO0O0XOJUMOCTb UX MTPOBEPKHU;



6)

7)

8)

9)

YMCHHUC NPUMCHATHD MHAYKTHBHBIC 1 ACAYKTHUBHBIC CITOCOOBI paCCY)KI[eHI/If/'I,
BUJICTH PA3JIMYHBIC CTPATCTIUU PCIICHUA 3a0a4;

IMOHMMAaHHC CYITHOCTHU aJITOPUTMHUICCKHUX HpeI[HI/ICElHI/Iﬁ H YMCHHC
I[CI\/’ICTBOBaTB B COOTBCTCTBUM C MPCIIOKCHHBIM aJITOPUTMOM;

YMEHHE CAMOCTOSITEBHO CTaBUTh 11€7IM, BEIOMPATh U CO3AaBaTh aIrOPUTMBbI
JUISL pelIeHusl y4eOHbIX MaTEMAaTUYECKUX MPOOIIeM;

YMEHHE MJIAHUPOBATh U OCYIIECTBIISITh ACSITEIbHOCTh, HAIIPABJICHHYIO HA
pelleHne 3a7a4 NCCIIEI0BATEIbCKOTO XapaKTepa;

Pezynamuenvie YY/I:

1)

2)

3)

4)

5)

CaMOCTOSATEILHO OOHAPYXUBATh U (POPMYIUPOBATH YUEOHYIO MPOOIIEMY,
omnpenensaTh uenp Y Y/

BBIJIBUTaTh BEPCUU PEIICHUS MPOOIeMBbI, 0CO3HABATH (M HHTEPIIPETHPOBATH
B CJIy4ae He0OXOIMMOCTH) KOHCUHBIN Pe3yJIbTaT, BRIOMPATh CPEACTBA
JTOCTHKCHUS LIEJTH U3 MPETIOKEHHBIX, a TAK)KE UCKATh UX CAaMOCTOSITEIILHO;
COCTaBJIATH (MHANBUAYATHHO WM B TPYIIIE) IUIAH PEIICHUS TPOOIEMBI
(BBITTOJTHEHUSI TIPOCKTA);

paboTasi 1o TUIaHy, CBEPATh CBOU JACHCTBHS C LENBIO M ITPH HEOOXOTUMOCTH
UCTIPABIIATH OIMIMOKH CaMOCTOSITEIBHO (B TOM YHCJIE H KOPPEKTUPOBATH
J1aH);

B AMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSATEIBHO BEIOpaHHbBIE
KPUTEPUU OLIEHKU;

Ho3nasamenvuvie YY/I:

1)
2)

3)
4)

5)

TIPOBOJINTH HAOIIOJICHUE W SKCIIEPUMEHT 0T PYKOBOJACTBOM yUHUTEIIS;
OCYIIECTBIIAThH PACIIMPEHHBIA TOMCK HHPOPMAITUH C UCIIOJIE30BaHUEM
pecypcoB OMOINOTEK M HHTEPHETA;

OCYIIECTBIIATH BbIOOp Hanboee 3¢ (HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B
3aBHCHMOCTH OT KOHKPETHBIX YCJIOBHIA;

aHAIM3UPOBATh, CPABHUBATH, KIIACCH(PUIIUPOBATH U 00001IaTh (haKTHI U
SIBJICHUS,

JIaBaTh OMPEJICICHHS TTOHATHSIM;

Kommynukamuenwvie YY/I:

1)

2)
3)

4)

CaMOCTOSITEJIbHO OPTraHW30BbIBATh YUEOHOE B3aUMO/ICIICTBUE B IPyIIe
(ompenensiTe 00IIKE 1EeNH, TI0rOBapUBATHCS APYT C APYTOM H T.11.);

B IUCKYCCHHM YMETh BBIJIBUHYTb apI'yMEHThI U KOHTPApPTryMEHTBHI;
YUHUTBCSI KPUTUYHO OTHOCUTCSI K CBOEMY MHEHHIO, C JOCTOUHCTBOM
IPU3HABATH OMMOOYHOCTHh CBOCTO MHEHHS 1 KOPPEKTUPOBATH €TO;
MMOHUMasl TO3ULIUIO APYTOro, pa3jaindyaTh B €r0 peun: MHEHUE (TOUKY
3peHHsl), 10Ka3aTeNbCTBO (ApryMeHThI), PakThl (TUMOTE3bI, AKCUOMBI,
TEOPUH);



Ilpeomemmnvim pe3ynomamom u3ydeHus Kypca sipisiercsi (opMHUpOBaHUE
CIEIYIOIINUX YMEHUM.

1) oBnageHHe 6a30BBIM MOHITHWHBIM allapaToOM IO OCHOBHBIM pa3jieiam
COJIep>KaHMUsl; IPeACTaBICHNE 00 OCHOBHBIX M3y4aeMbIX MOHATUSIIX (YUCITIO,
reomMeTpudeckas Qurypa, reoMeTpuiecKkoe Tejo, ypaBHEeHHUE, PyHKIIUS,
BEPOSITHOCTH) KaK BAKHEHIINX MaTEMAaTUYECKUX MOJIEIISIX, TTO3BOJISIOIIUX
OMUCHIBATh U M3y4YaTh peajibHbIC MPOIIECCHI U SIBJICHMUSI;

2) yMmeHHe paboTaTh ¢ MATEMATUYECKUM TEKCTOM (2HAJIM3UPOBATH, H3BJICKATh
HEO0OXO0IMMYI0 HH(POPMAIIMIO), TOYUHO U TPAMOTHO BBIPAXKaTh CBOU MBICIIH B
YCTHOW M MUCBMEHHOM peur MPUMEHEHUEM MaTEMaTUYECKOM
TEPMHUHOJIOTUU U CUMBOJIMKHU, UCIIOJIb30BATh PA3IMYHBIE SI3bIKU
MaTEMaTUKHU, TPOBOJIUTH KiacCU(PUKAIIMK, JTOrHYecKue 000CHOBaHUS,
JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM;

3) pa3BuTHE MPEACTABICHUI O YUCIIC U YUCIOBBIX CUCTEMaX OT HATYPaIbHBIX
710 IEWCTBUTEIBHBIX YHCEIT; OBJIaJCHIE HABBIKAMHU YCTHBIX, MUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BEIYMCIICHUN;

4) oBnajicHUE CUCTEMON (PYHKIIMOHATBHBIX MOHATUH, PYHKIIMOHATBHBIM
SA3BIKOM M CUMBOJIMKOW; YMEHHUE UCIIOJIb30BaTh () yHKIIMOHAIBHO-
rpaduyueckue NpeacTaBiIeHUs A OMMCAHUS U aHATU3a PeaTbHBIX
3aBUCHUMOCTEH;

5) oBiazieHUE TEOMETPHYCCKUM SI3BIKOM, YMEHHUE UCIIOJIL30BATh €T0 IS
ONMCAHMSI IPEIMETOB OKPYKAIOLIEr0 MUPA; Pa3BUTHE IPOCTPAHCTBEHHBIX
NpEICTaBICHUH U U300pa3UTENIbHBIX YMEHUI, TPUOOPETEHNE HABBIKOB
reOMETPUYECKUX IOCTPOCHHI;

6) yCBOCHHE CHCTEMaTHUCCKHX 3HAHUI O TEOMETPHUYCCKUX TENIaX B
IIPOCTPAHCTBE U UX CBOMCTBAX, YMEHHE IPUMEHATh CUCTEMAaTUYECKNE
3HAHMSI O HUX JUIS PELICHHs TE€OMETPUYECKUX U IPAKTUYECKUX 3a/aY;

7) yMEHUE U3MEPATH JUTMHBI OTPE3KOB, BEJIMYUHBI YTIIOB, HCIOIb30BaTh
(GopMyIIbl U HAXOXKACHUS IIJIoLaie 1 00BEMOB F€OMETPUUECKUX TE;

8) yMeHHe MpUMEHSTh H3YYCHHBIC TOHATHUS, PE3yIbTAaThI, METOBI IS

peuiCHusA 3aJa4 IMMPAKTHICCKOI'O XapaKTCpa U 3aJa4 U3 CMCIKHBIX NJUCHUIIIINH

C CTIOJIb30BaHUEM MPU HEOOXOAMMOCTHU CIIPABOYHBIX MATEPUATIOB,
KaJbKYJISTOpA, KOMITBIOTEPA.

Conepmaﬂne H3YIaeMOIo MaTcpuajia

Cooepircanue Kon-60
uacos




1 | Ilpocrelimue ypaBHEHUs 2
2 | Havama Teopuu BEpOSTHOCTH 2
3 | [Inanumerpus 4
4 | BeiunucneHust U npeoOpa3oBaHus 4
5 | Crepeomerpus 6
6 | [IpousBogHas u nepBooOpazHas 2
7/ | 3ajauu ¢ NPUKIAIHBIM COAEPKAHUEM 4
8 | TekcroBble 3a1aun 4
9 | I'paduku dyHkumii 4
10 | BeposSTHOCTH CIIOXKHBIX COOBITHI 4
11 | Haubonpliee 1 HaMMeHbIIee 3HaUeHHE PYHKIIUU 4
12 | YpaBHeHus ¢ 0TO0pPOM KOpHE 4
13 | CiioxHbIE CTEPEOMETPUUECKHUE 3a]1aUn 4
14 | HepaBeHnctBa 4
15 | ®uHaHcoBasi MaTeMaTHKa 4
16 | CnoHbl€ IIIAHUMETPUUYECKUE 3a]1auu 4
17 | 3apgaya c mapameTpom 4
19 | 3aueTHbIi ypok 4

IMoypouHoe mIaHUpPOBaHUE MaTepHaJia

Ne Conep:kanme KoJi-Bo yacosn

1 Jlunelinble, KBagpaTHBIC, KyOHMYEeCKHUE, 2
palMoHaNIbHbBIE, UPPAIMOHAIBHBIC YPABHEHUS

2 Kiraccuueckoe onpeesieHre BEposITHOCTH 2

3 TpeyronpHUKHN 001IET0 BUIA, TPSAMOYTOIBHBIN U 2
paBHOOEIpEHHBIN TpeyroapbHUKH. KBaapar,
PSIMOYTOJILHUK, TTapajuieorpaMM, poMo,
Tpaneuus

4 [lenTpanbHble U BOUCAHHBIE YTJIbl. Brincanuele u 2
OMMCAHHBIE OKPYKHOCTHU

) [IpeoGpazoBaHre YUCIOBHIX PAIMOHAIBHBIX, 2
UPPALMOHANIBHBIX, aITeOpanyecKuX BhIPAKEHUM.
Brruncnenre 3HaueHUi CTENIEHHBIX BBIPAXKECHUN
U apobei

6 [IpeoGpa3zoBaHre YUCIOBHIX JTOTAPU(DMHUUECKHUX, 2
TPUTOHOMETPUUECKHUX BBIPAXKEHUW. Bbruncienue
3HAYEHUI TPUTOHOMETPUUYECKUX BBIPAKECHUN

7 Ky0, npsiMoyronpHbIi napaienenune 2
DJIEMEHTBI COCTABHBIX MHOTOTPAHHHUKOB

8 [Tpusma.llupamua 2

9 Hunuunp, konyc, map. KomOunanus ten 2




10 PU3NYECKUN U T€OMETPUYECKUI CMBICI 2
Ipou3BOAHON. [IpruMeHeHne IpOu3BOAHON K
uccienoBanuto pynknuu. Ileppoodbpasnas

11 JIuneliHble, KBaAPATHBIE U CTENICHHBIE 2
ypaBHEHUS U HEpAaBEHCTBA. ParoHanbHbIE U
UppaIoHaTbHBIEC YPaBHEHUS M HEPAaBEHCTBA

12 [loka3atenbHble U JTorapupMuUUecKue ypaBHEHUS 2
Y HepaBeHCTBa. TpUTOHOMETpPUYECKHE
ypaBHEHUS] U HEPABEHCTBA

13 3amaun Ha POIICHTEHI, CIIJIaBBI MU CMECH  3aauu 2
Ha JIBIDKEHHE 110 TPsSMOH. 3a7aun Ha IBIKEHUE
110 OKPYKHOCTH

14 3agayu Ha OBMOKEHUE IO BOJIE. 3ajgadyd Ha 2
COBMECTHYIO paboTy. 3aa4un Ha IPOTPECCUH

15 I'paduku byHKIMIA: TUHEHHBIE U KyCOYHO- 2
JTUHeHbIe PYHKIMH, mapaboJibl U TUIepOOIbI

16 I'padpuku byHKIMIA: TPUTOHOMETPUYECKHE, 2
NIOKa3aTeNIbHbIC U Jorapu(MHUUIECKUE

17 TeopeMbl 0 BEpOSITHOCTAX COOBITHI 2

18 Hosslie 3ananusg 0anka OUIIU 2

19 HccnenoBanue CTENEHHBIX U UPPALIMOHATBHBIX 2
GyHKIMI, YaCTHBIX U IPOM3BEICHUIN

20 UccaenoBanue 2

21 HccnenoBanue nokasaTebHBIX U 2
jorapumudeckux HyHKITAN

22 PanvionanpHbIe M HppallMOHATILHBIC YPABHEHHS C 2
otbopom kopHel. Jlorapudpmudeckue u
NOKa3aTeJIbHbIe YpaBHEHUS C OTOOPOM KOpHEH

23 TpuronomeTpuyeckue ypaBHEHUS C OTOOPOM 2
KOpHEU. YpaBHEHUsI CMELIAHHOTO BUJA C
0TOOPOM KOpHEM

24 CI10KHBIE CTEPEOMETPHUUECKHE 3a/1a4UH: 2
PACCTOSTHHE MEXTYy MPSIMBIMU U TIJIOCKOCTSIMH,
paccTosiHUE OT TOYKHU J0 INIOCKOCTH

25 CJ105)KHBIE CTEPECOMETPUUECKUE 3a/1a4U: yTOJI 2
MEX]Ty IPSIMOM U TUIOCKOCTBIO, YTOJ MEXKIY
JBYMSI TUIOCKOCTSIMH

26 ParmonanbHbie HepaBeHCTBaA. [okazaTenbHbIC 2
HEpaBEHCTBA

27 Jlorapudmudeckue HepaBeHcTBa. HepaBeHcTBa ¢ 2
norapuMaMu 1o MePpeMEeHHOMY OCHOBAHHUIO

28 dunancoBass MaTeMaTHKA: BKJIAIbI 2

29 dDrHAHCOBAsI MaTEMATHUKA: KPEIUThHI 2

30 [InanumeTpuyeckas 3ajaya: MHOTOYTOJIbHUKHU U 2




UX CBOWCTBA
31 [InanumeTpuyeckas 3ajaya: OKpyKHOCTH U 2
TPEYTOJBHUKH, OKPYXHOCTH H
YeThIPEXYTOJIbHUKU
32 YpaBHeHUs ¢ napameTpaMu 2
33 Hepapenctsa ¢ mapamerpamu 2
34 3aueTHbIN YpoK 2
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