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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHoro xypca «IIpakTukym mo maremaTuke» i 00ydarolIuXcCs
11 xmaccoB paspaboraHa Ha ocHoBe dDenepanbHOr0 rocyIapcTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
IOPEIbABIAEMbIX K MaTeMaTH4eCKOMYy OOpa30BaHUIO, U TPATULMHA POCCHICKOro 00pa3oBaHMsL.
Peanuzanus  mporpaMmbl  o0OecrieuyuMBaeT — OBJIAJCHHE  KJIIOUYEBBIMM  KOMIIETEHLMSAMH,
COCTaBJIIOLIMMM OCHOBY JUIsl CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO M II03HABATEJILHOTO PA3BUTHUS JIMYHOCTH OOYYarOIIMUXCS.
[Ipennasnauena i moBbIIEHUS 3(QEeKTUBHOCTH TOATOTOBKM ywamuxcs 11 kimaccoB
WUTOTOBOM aTTECTALMM 110 MATEMATHUKE 3a KypC IOJIHOM CPEIHEH LIKOJIbI U IPEeIyCMaTPUBAET UX
HOJTOTOBKY K JaIbHEHIIEMY MaTeMaTHYeCKOMY 00pa30BaHUIo.

Jlannast nporpamma no maremaruke B 11 knacce mo teme "[IpakTukym 1o mMaTeMaTHKE»
IpeCTaBiseT YriayOJIeHHOE M3Y4YEeHHE TEOPETHYECKOTro MarepHaja yKpYNHEHHBIMH OJIOKaMH.
Kypc paccuntan Ha ydeHMKOB 00II€00pa30BaTEIbHOIO Kjacca, >KENAIoLUMX OCHOBATEIbHO
noarotoButhest Kk caade EI'D. B pesynbrare m3yueHust 3Toro Kypca OyIyT MCIOJIb30BaHbI
IIPUEMbl IIAPHOM, TPYNIIOBOM AESITEIBHOCTH [UIsl OCYILECTBICHMS 3JIEMEHTOB CaMOOLICHKH,
B3aMMOOIICHKH, YMEHUE paboTaTh C MaTEMAaTUYECKOHN JINTEPATYPOIl U BBIIENIATH TJIaBHOE.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Hesablo u3yueHust Kypca sBISETCS PacIIMpPEHUE MAaTEeMAaTH4YECKOH MOJIrOTOBKHM O0YYarolIUXCs.
Kypc xapakrepu3yercsi MOBBILIEHHMEM TEOPETHUYECKOTO YpPOBHS OOYYEHHs, MOCTETIEHHBIM
YCUJICHHEM pOJM TEOPEeTHYECKUX OOOOIIEeHNH M AEeTyKTUBHBIX 3akitoueHuid. [Ipuxiagnas
HalpaBJIEHHOCTh Kypca oOOECleunBaeTcs CUCTEeMaTHUYeCKUM OOpalleHHeM K IpUMepaM,
PacKpbIBAIOIIMM BO3MOYKHOCTh NPUMEHEHHS MAaTEMATUKH K HM3YYEHHMIO CMEXHBIX INPEAMETOB
(pu3uku, XuMHUH, OCHOB MHPOPMATUKHN) M PACIIUPEHUIO IPAKTUYECKUX 3a/1a4.

Kypc HampaBiieH Ha cHCTeMaTH3allUl0 3HAHWM, B TOM 4YHCIIE METOJIOB pELIeHUs 3ajad,
CIOCOOCTBYET JIyYIlIEMy OCBOEHHMIO 0a30BOr0 Kypca MareMaTHKH, (OpPMHUPYET yCTOMYMBBIA U
OCO3HAHHBIN K NPEIMETY UHTEpPEC

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yueOHOM 1utaHe Ha n3ydeHue orBoauTcs | gac B Hemenro B 11 ximacce, Bcero — 34 vaca.
COJAEP)KAHUE YYEBHOI'O KYPCA

1. Crenennas pyHkums.
O600UTh MOHATHE CTENEHHOM (YHKUMEH C AeHCTBUTEIBHBIM IOKa3aTeleM, €€ CBOWCTBA U
YMEHHE CTPOUTH €€ TpaduK; 3HAKOMCTBO C PAa3HBIMH CIIOCOOAMHU pEIICHUs MppaldOHAIBHBIX
ypaBHEHMIi; 0000IIeHNE TOHATHS CTETIEHU YUCIIa U KOPHS N-i CTENEeHH.

2. Toka3artenbHasi GyHKIHUSA
CucremMaTu3upoBaTh MOHATHE IOKa3aTeNbHON (YHKIMHU; €€ CBOWCTB M YMEHHE CTPOUTH €€
rpaduK; MO3HAKOMHUTHCS CO CIIOCOOAMH PEIISHHSI TOKa3aTeIbHBIX YPaBHEHHI U HEPABEHCTB.



3. Jlorapudgmuyeckasi pyHKIHS.
O0600muUTh MOHATHE JIoTapu(PMUIECKON (QYHKIIMH, €€ CBOWCTBAa U YMEHHUE CTPOUTH €€ Tpaduk;
3HaKOMCTBO C Pa3HBIMHU CIIOCOOAMU PEIICHUs JIOTapU(PMUIECKUX YpaBHEHUH U HEPAaBEHCTB.

4. Tpuronomerpuyeckue (PYHKIUH U UX rpapuku
[Toctpoerne TpauKOB  TPUTOHOMETPUYECKHX  (YHKLIHUH. [IpuMeHeHHEe  OCHOBHBIX
TPUTOHOMETPHUECKUX (OpMYIT K MpeoOpa3oBaHUIO BbIpakeHH. PelieHne TpuroHoMeTpuieckux
ypaBHEHUI

5. IlpousBoanasi
[TpowsBoanas, dopmynsl, npaBuia McciemoBanue Qynkiuii. IlpumeHeHue Npou3BOJHON B
Tecrax Pemenue 3a1a4 ¢ Npou3BOIHOM

6. 3amauyu ¢ reoMeTPHYECKHM COJIePKAHUEM.
JleiicTBusi ¢ reoMeTpuyecKMMH (pUTypaMu, KOOpJUHATaMU M BeKTOpamu. llmaHmMerpuyeckue
3aJjaud Ha HaXOKJICHUE T€OMETPUUYECKUX BEJIMYMH (JUIMH, YIJIOB, IUIOIAACH).
CrepeoMeTpuueckde 3ajaud Ha HAXOXKACHHUE TE€OMETPUYECKMX BEIMYMH (JUIMH, YIJIOB,
iomazaei). 3ajaun Ha HaX0X/IEHHUE IJI0IIA/IeH TOBEPXHOCTEH MHOIOIPaHHUKOB

7. UTtoroBoe nosBropenue. Perienue TecToB

IIVTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yJbTaThbl:

¢ c(hOpMUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

® TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKOM U OTBETCTBEHHOMU

JeSITEIIbHOCTH;

® TOTOBHOCTh M CHOCOOHOCTh BECTH JHANOr C JAPYTUMH JIIOJIbMH, JOCTHraThb B HEM
B3aMMOIIOHUMAHMSI, HAXOAUTh OOIIKeE IEJIU U COTPYAHUYATH IS UX JOCTUKECHHUS;

e c(hOpMHUPOBAHHOCTh HABBIKOB COTPYIHHUYECTBA CO CBEPCTHUKAMM, JAETbMU MJIIAJIIErO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTEIbHOM, OOIIECTBEHHO IOJE3HOW, Y4eOHO-
HCCIIEA0BATENbCKOM, MPOEKTHOM U APYTUX BUJIAX IESATEIbHOCTH;

® HPAaBCTBEHHOE CO3HAHUWE M TIOBEJICHME HA OCHOBE YCBOEHHUS OOIIEYETOBEUECKUX
IIEHHOCTEH;

® TOTOBHOCTh M CIIOCOOHOCTh K O00pa3oBaHMIO, B TOM YHCJIE€ €aMOOOpa30oBaHMIO, Ha
MPOTSKEHUH BCEH JKU3HM; CO3HATENIbHOE OTHOUIEHHE K HEMPEPBHIBHOMY O0pa30BaHMIO Kak
YCJIOBHIO YCIIEIIHOM Mpo(hecCHOHATBHON M 00IIECTBEHHON AESATEIbHOCTH;

® OCO3HaHHBIN BBIOOp Oyaymied mpodeccur U BO3MOXKHOCTEH peain3allid COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOUIEHHE K MPO(EeCCHOHATBLHON JIeATENbHOCTH KaK BO3MOXHOCTHU
y4acTHsl B PEIICHUH JHYHBIX, OOIIECTBEHHBIX, TOCYAApCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0iem;

e cOPMHUPOBAHHOCTh MPEJACTABICHUNA 00 OCHOBHBIX 3Tamax HCTOPUM MaTeMaTHYECKOM
HayK{, COBPEMEHHBIX TEHJEHIIUAX €€ Pa3BUTUS U IPUMEHEHHUSI.

MeTtanpeamMeTHbie pe3yJabTaThl:

® YMEHHE CaMOCTOSITEIbHO OMNpEeAeNsATh Ledu JESITeNbHOCTM M COCTaBJSATh IIJIaHbI
NeSITeIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJUPOBATH M KOPPEKTUPOBATH
JESTENIBHOCTD; MCIOJb30BaTh BCE BO3MOKHBIE PECYPCHI ISl TOCTUKEHUS MOCTaBJIEHHBIX
nene W pealu3allud IUIAHOB JIEATENBHOCTH; BBIOMpATh YCHENIHbIE CTpaTeruu B
Pa3IMYHBIX CUTYaLUAX;



® YMEHHE TPOAYKTHBHO OOIIAThCSI W B3aMMOJICHCTBOBATH B TIPOIECCE COBMECTHOU
JeSITeIbHOCTH, YYUTHIBATh IO3UIMHA JPYTUX YYACTHHUKOB JACATEIBHOCTH, 3(PPEKTHBHO
pazperath KOHQIHUKTHL;

® BJIaJICHHNEC HAaBBIKAMHM II03HABATEIIbHOW, Y4eOHO-HCCICOBATENBCKOH W MPOEKTHON
JESTEeIbHOCTH, HABBIKAMU pa3pelieHUsi MpoO0JieM; CIHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOMCKY MCTOAOB PCHICHUA IMPAKTUYCCKUX 3a7ad, HNTPHUMCHCHUIO
Pa3IMYHBIX METOIOB TIO3HAHUS;

® TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHON HMH(OpPMAIIMOHHO-TI03HABATEILHON
ACATCIIBHOCTH, YMCHUC OpPHUCHTHPOBATLCA B PA3JIMYHBIX HWCTOYHUKAX I/IH(i)OpMaLII/II/I,
KPUTHYECKH OIICHUBATh M MHTEPIIPETUPOBATh MHPOPMAIIHIO, TIOTYIAEMYIO M3 Pa3IHYHBIX
HCTOYHHUKOB;

® YMEHHUE HCIOJIb30BaTh CPEJCTBa MHPOPMANMOHHBIX ¥ KOMMYHUKAITMOHHBIX TEXHOJIOTHI
(manee — UKT) B penieHHr KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3aI[IOHHBIX 33]1a4;

® BJIAJICHUC SA3BIKOBBIMH CPEACTBAMU — YMCHHEC SICHO, JIOTUYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUA, UCIIOJIB30BATh a/ICKBATHBIC A3BIKOBBIC CPCICTBA,

e BJIaJICHHE HABBIKAMU TI03HABATEIILHOW Pe(DICKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHIMA
Y MBICIIUTENBHBIX TPOIECCOB, UX PE3yJbTaTOB U OCHOBAHWH, TPAHUI] CBOETO 3HAHUS W
HCE3HAHUWA, HOBBIX MO3HABATCIIBHBIX 3aaa4 U CPCACTB UX NOCTHIKCHUAA,

® yMEHHUE IUIAHUPOBaTh W OIEHUBATh PE3YJIbTAThl JICATEIILHOCTH, COOTHOCUTh HUX C
IIOCTAaBJICHHBIMHU LECIAMHN U XU3HCHHBIM OIIBITOM, Hy6HI/I‘-IHO MNpEaACTaBIATL PC3YJIbTAThL
JeSITeTIbHOCTH, B TOM YHCIIE ¢ ucnoib3oBanuem cpencts MKT.

IIpeamMeTHbIe pe3y/bTaThI:
Obyuarowuiica Hayuumcs

® BBINOJHATH apU(PMETUUYECKHE JACUCTBUSA, COYETas YCTHbIE M IUCbMEHHBIE IPUEMBI,
IPUMEHEHNE BBIYMCIUTENIbHBIX YCTPOMICTB; HaXOAUTh 3HAYEHHUS KOPHS HATypajJbHOU
CTETEHHU, CTENEHH C palUOHAIbHBIM IIOKa3zaTeleM, Jiorapudma, HUCHONb3ys IMpH
HEOOXOUMOCTH BBIYMCIIUTENbHBIE YCTPOMCTBA; MOJB30BATHCSA OLEHKON M MPUKUIKOM
IIPY NIPAKTUYECKUX PACUETAX;

® [POBOJIUTH IO U3BECTHBIM (opMylaM U MpaBuiaM MpeoOpa3oBaHUs OyKBEHHBIX
BBIPQKEHUI, BKJIIOYAIOUINX CTENEHU, paJuKaibl, JOTapu(Mbl U TPUTOHOMETPUUYECKHE
byHKIINY,

®  BBIUMCIIATH 3HAYECHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYIECTBIISAS HEOOXOMMBbIE
MOJICTAHOBKH U ITpeoOpa3oBaHus;

e pemiath palUOHANbHBIE, IIOKa3aTeIbHbIE M  JIOTApU(PMUUYECKHE YypaBHEHUS U
HEPaBEHCTBA, IPOCTEHIINE UPPALIMOHATILHBIE U TPUTOHOMETPUYECKUE YPABHEHMUS;

® [IPUMEHATh AITOPUTMBI PEIIECHUS YpPaBHEHWI, HEPAaBEHCTB, CHCTEM YpaBHEHUH U
HEPABEHCTB, COJIEPKALINX TEPEMEHHYIO 1101 3HAKOM MOJYJIS;

e pemath TEKCTOBBIE 3a/layll C MOMOILIBI0 COCTABIICHUS YPAaBHEHUS, CHCTEM YpaBHEHUH,
METO/I0M TToAbdopa.

Obyuaiowuiics NOIYYUM 03MONACHOCIb HAYUUMBCA

® COCTaBJIATH YPaBHEHHUS U HEPABEHCTBA 110 YCIOBUIO 33/1a4H;

® [PUMEHSTh AJITOPUTMBI MPAKTHUYECKUX pPACUYETOB MO GopMyisaMm, BKIOYas (OPMYIIBL,
coJlepiKalllie CTENEHH, paJuKaibl, JIorapudMbl M TpPUTOHOMETpUYECKHE (YHKIUH,
UCTONB3Ys TNpPU  HEOOXOJUMOCTH  CHpPaBOYHBIE  MaTepHajbl M I[pOCTeHIIe
BBIUMCIIUTENIbHBIE YCTPOMCTBA;

e  BBINOJIHATH IOCTPOEHHUS U UCCIEAOBAHNS MPOCTEHIIINX MATEMATUYECKUX MOJCIIEH.






TEMATHYECKOE INTAHUPOBAHHUE

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne i/ P KonTtpoabHubie IIpakTnyeckue (up )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsbl
Crenennast (yHKIHA. ) -
1 4 http://ege.fipi.ru/os1l
2 ToxasatenbHas yHKIMA. 4 http://ege.fipi.ru/os11
3 TlorapudMudeckas hyHKIW. 5 http://ege.fipi.ru/os1l
Tpuronomerpuyeckue (QYHKIMH U HX http://ege.fipi.ru/os11
4 rpaduku 5
5 TpoussomHas 4 http://ege.fipi.ru/os11
6 3aa4y ¢ TEOMETPUUECKUM COJIEPIKAHUEM. 6 http://ege.fipi.ru/os11
7 Hrorosoe nosropenue. Pemenne rectos 6
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IHOYPOYHOE IINTAHUPOBAHHUE

KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe U (pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI

1 CrereHb ¢ palliOHATBLHBIM MTOKA3aTeIeM, €€ 1 https://math-ege.sdamagia.ru/
cBoiictBa. [lnarnocruka. [IpoGusiit EI'D

) CrerneHb ¢ MppalOHATILHBIM MIOKA3aTeNIeM, €€ 1 https://math-ege.sdamgia.ru/
CBOMCTBA

3 Kopens N-ii crernenn u ero cBOWCTBa 1 https://math-ege.sdamgia.ru/

4 VppaIHOHATbHBIEC YPABHCHHS 1 https://math-ege.sdamgia.ru/
IT i i

5 OKasaTeIbHas yHKLUHA, €e CBOACTBA K 1 https://math-ege.sdamgia.ru/
rpaduk

6 Pemenne nmokasatenpHbBIX ypaBHEHUI 1 https://math-ege.sdamgia.ru/

7 Pemenne nokasarensHBIX HEPABEHCTB 1 https://math-ege.sdamgia.ru/
P i i

3 eIIeHHUEe MTOKA3aTeIbHBIX YpaBHEHUH 1 1 https://math-eqe.sdamaia.ru/
HEPaBEHCTB

9 Torapudmer 1 https://math-ege.sdamgia.ru/

10 Jlorapudmuueckas pyHKIHS, €€ CBOWCTBA U 1 https://math-ege.sdamgia.ru/
rpaduk

11 Pemenune norapupMudeckux ypaBHEHHH 1 https://math-ege.sdamgia.ru/

12 Pemenune norapupMuieckux HEpaBeHCTB 1 https://math-ege.sdamgia.ru/
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Pemenune norapupMuieckux ypaBHEHHHA U

13 https://math-ege.sdamgia.ru/
HEPaBEHCTB
[IpumeHeHe OCHOBHBIX TPUTOHOMETPUYECCKUX
14 (bopmyI kK Tpeodpa3zoBaHUIO BHIPAKESHUH. https://math-ege.sdamgia.ru/
MOBEPXHOCTEH MHOTOTPAHHUKOB.
[TpumeHeHne OCHOBHBIX TPUTOHOMETPUIECKIX https://math-ege.sdamgia.ru/
15 dbopmy K TpeoOpa30BaHUIO BBIPAKESHUM.
MOBEPXHOCTEH MHOTOTPAHHUKOB
. https://math-ege.sdamgia.ru/
16 TIpocreiitne TPUrOHOMETPUYECKUE YPABHEHUS
17 Pemenne TpUrOHOMETPUYECKUX YpaBHEHUH https://math-ege.sdamgia.ru/
18 TpuroromeTpueckue hyHKIHH https://math-ege.sdamgia.ru/
19 Tpom3eoHas, GOPMYJIBL, TPaBHIA https://math-ege.sdamgia.ru/
20 Viccnenoanme byHKimii https://math-ege.sdamgia.ru/
21 [TpumeHeHre NPOU3BOIHON B TECTaX https://math-ege.sdamgia.ru/
22 [TpumeHeHre NPOU3BOIHON B TECTaX https://math-ege.sdamgia.ru/
[TnannMeTpuYecKue 3a1a4u Ha HaXOXKICHHE https://math-ege.sdamgia.ru/
23 FeOMETPUUYECKUX BEIUYUH (JJIUH, YTJIOB,
IO ek ).
[Mnannmerpudeckue 3a1a4u Ha HAXOKICHHE https://math-ege.sdamagia.ru/
24 F€OMETPUUYECKUX BEIMYUH (JJIUH, YTJIOB,
IO ek ).
3anaun Ha HaXOXXJICHHE TUTOIIAACH https://math-ege.sdamgia.ru/
25 NOBEPXHOCTEHl ~ MHOTOTPaHHMKOB W Tell

BpalIeHUs
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3anauun Ha HaXO0XICHUE ILIOIIA e 1 https://math-ege.sdamagia.ru/
26 IIOBEPXHOCTE  MHOIOTPAaHHUKOB W Tel
BpalleHus
97 3amaun Ha HaXOXKIeHnE 00BEMOB 1 https://math-ege.sdamagia.ru/
MHOFOI‘paHHI/IKOB H TCJI BpaH_[eHI/ISI
28 3a7a4y Ha HAXO0XKICHUE 00BEMOB 1 https://math-ege.sdamgia.ru/
MHOFOI‘paHHI/IKOB H TCJI BpaH_[eHI/ISI
29 Pemenue tectos. luarnoctuka. [IpoOusrit EI'D 1 https://math-ege.sdamgia.ru/
30 Penrenue tecton 1 https://math-ege.sdamagia.ru/
31 Pemenue tecToB 1 https://math-ege.sdamgia.ru/
32 Pemenue tecToBs 1 https://math-ege.sdamgia.ru/
[MpomexyTounas arrectanus. KOHTpOIbHBIH 1 https://math-ege.sdamgia.ru/
33 TECT
34 Hrorosoe noBTopeHue 1
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

OI'bHY «®PenepanbHblil HHCTUTYT NEAArOTMYECKUX U3MEPEHUIN

http://eqe.fipi.ru/os11l/xmodules/qprint/index.php?proj=AC437B34557F88EA411

SD2F374B0A07B

Cnam 'HMA ObpazoBaTenbHbIil MOPTa A TOATOTOBKHU K AK3aMEHaM

https://math-ege.sdamagia.ru/

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET


http://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
http://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://math-ege.sdamgia.ru/




