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|. [TosgscHuTEILHAA 3aIUCKA

[Iporpamma 1O MaTeMaTHKe COCTaBlieHa Ha OCHOBe TpeOoBaHWN K pe3yiabTaraM OCBOCHUS
o0mieo0pa3oBaTeabHONW MPOrpaMMbl CpeqHEro oOIiero odpa3oBaHus, MpeiacTaBieHHbIX B denepambHOM
roCy/lapCTBEHHOM oOpa3oBaTelibHOM craHjgapre obmiero obOpazoBanus, OIl COO «COHI Ne 14 m.
[Togpsimonbckoe», yaeOHbM m1anHoM MBOY «COIIl Ne 14 noc. [Toassnonbckoey, [Tonoxxennem o padoueit
nporpaMMme y4eOHBIX MpeameroB, KypcoB mucuuiuinH MBOY «COILI Ne 14 moc. Ilogbsamnonbckoe» OT
1.10.2020r.,, ¢ y4éTroM MNPEEMCTBEHHOCTH C TMPOrPaMMON JJii OCHOBHOTO 00IIero oOpa3oBaHHs IO
MaTemaTuke. B Hell Takke y4UTHIBAIOTCS JOMHHHMPYIOIIME HUJEH M IOJOXKEHUS IPOrpaMMbl pa3BUTHUS U
dbopmupoBanus YVYJI mist ocHOBHOro oOmiero oOpa3oBaHMs, KOTOpble oOecrieunBaioT (OpMUpPOBaHHE
POCCHUHCKON TIpakJaHCKOM WIEHTUYHOCTH, KOMMYHMKATHUBHBIX KadeCTB JIMYHOCTU M CHOCOOCTBYIOT
(OpMHPOBAHUIO KITIOUEBON KOMIETCHLIUN — YMEHUsL YUUMbCA.

YMK: npenmernas aunaus ydeOHUKOB Uit 10-11-ro xmaccoB aBtopoB A.I'. Mepsnsik, B.b. Tlononckwit,

M.C. Sxup. — M. : Benrana-I'pad, 2019r.,

[IporpaMMa 1o MaTeMaTHKE HallpaB/ieHA HA PeaJM3alMI0 CHCTEMHO-AeATeJbHOCTHOIO MOAX0Aa K
npoueccy o0y4eHusi, KOTOpbIil o0ecrnie4nBaeT:

®  [IOCTPOEHHE 00Pa30BATEIBHOIO MPOLIECCa C YIETOM HHANBUAYAIbHbBIX, BOSPACTHBIX, ICUXOJOTUYECKUX,

(U3NOTIOTHYECKUX 0COOCHHOCTEH U 3A0POBBS O0YJAIOIINXCS;

(dbopMUpOBaHNE TOTOBHOCTH O0YYAIOUINXCA K CAMOPa3BUTHIO M HETIPEPHIBHOMY 00pa30BaHHUIO;

(dbopMUpOBaHNE aKTUBHON y4eOHO-TI03HABATENEHOM JIEATEIBHOCTH O0YYAIOIINXCS;

(dbopMUpOBaHHE TO3UTUBHOTO OTHOIIEHUS K TTO3HAHUIO HAYYHOI KapTUHBI MUPA;

OCO3HAaHHYIO OpPTraHU3alMI0 00yYaroIUMUCS CBOEH I€ATEIbHOCTH, a TAK)KE a/IEKBAaTHOE €€ OLIEHUBAHUE;

MOCTPOEHUE pa3BUBAIOIIEH 00pa30BaTEIILHON Cpeibl 00yUCHUSI.

N3ydyeHne MaTeMaTUKU HANIPABJIEHO HA JOCTHKeHHUE CJIeTYIOIIUX eJIei:

CHUCTEMHOE M OCO3HAaHHOE YCBOEHUE Kypca MaTeMaTUKH;

e (QopmupoBaHHE MATEMATHUYECKOTO CTHJIS MBIIUICHHUS, BKIIOYAIONIETO B ce0sl MHAYKIMIO U ACIYKIHUIO,
0000IIeHne M KOHKPETU3allMIO, aHajdhu3 M CHUHTe3, KIAaCCU(PHUKAIMI0O U CUCTEMaTH3alHIo,
abCTparupoBaHUe M aHAJIOTHIO;

®  pa3BUTHE UHTEpEca O0yJaroIuXcs K U3y4eHHI0 MaTeMaTHKH;

®  ICIOJIb30BAHME MAaTeMaTHYECKUX MOJeNed UIisl pelleHHs] MPUKIATHBIX 3a7ad, 3a/ad U3 CMEXHBIX
JTVCIHILINH;

e MpuoOpeTeHHEe ONbITa OCYLIECTBICHUS y4eOHO-MCCIIE0BATEIbCKON, TPOEKTHON M HMH(OpPMalMOHHO-
IIO3HABATENIbHOM EATEIbHOCTH;

® pa3BUTHE WHIUBUAYAIbHOCTH M TBOPYECKUX CIIOCOOHOCTEW, HANpaBJIEHHOE Ha MOATOTOBKY
BBITTYCKHUKOB K OCO3HAaHHOMY BBIOOpY mpodeccun.

[Tporpamma peanusyeT aBTOPCKHE MAEHU pa3BUBAIOIIEr0 O0y4eHHs MaTeMaTUKe, KOTOPOE JOCTUTaeTCs

OCOOCHHOCTSIMU HM3JIOKEHUSI TEOPETHYECKOr0 MaTepualla U CHCTEMOM YIpakHEHHWH Ha CpaBHEHUE,

aHaiuu3, BBIJENIEHHE T[JIAaBHOTO, YCTAHOBJIEHHME CBs3ell, Kiaccudukanmioo, o0000LmeHne U

CUCTEMAaTHU3alIHIO.

I1. O6mas xapaktepuctuka kypca «Maremaruka» B 10 — 11 kiaccax

Conepxanne Kypca aireOpbl M Hadajdl MaTeMaTH4YecKoro aHamm3a u reometpuu B 10-11 kmaccax
IIPEJICTABICHO B BUJE CIEAYIOIINUX COAEPIKATEIbHBIX pa3feioB: «Hucaa M BeJMYHHBDY, «BbIpakeHus»,
«YpaBHeHHMs] U1 HepaBeHCTBa», «DYHKIHH», «IJIeMEHThl MATEMATHYECKOI0 AHAJIN3a», «JIeMEHTbI
KOMOUWHATOPHKH, BEePOSTHOCTH H CTATHCTHKH», «AJredpa M Havaja MAaTeMaTH4YeCKOIo aHAJIW3a B
HCcTOpUYecKOM pa3Butum», «I[lapanjaeasHocTs B mnpocrpaHcTBe», «llepneHaukynasipHocT B
NPOCTPaHCTBe», < MHOrorpaHHuKNn», «KoopaMHATBI M BEKTOPBI B IPOCTPAHCTBE», « Te1a BpameHus»,
«O00bémpl Tea. Ilnomans chepbi», «I'eoMeTpusi B MCTOPHYECKOM PA3BUTHM.

B paznene «Yucjaa M BeJIHYMHBD) PACIIUpPSIETCs MOHSATHE YHUCIA, KOTOPOE CIYXHUT (YyHIAaMEHTOM
rMOKOTr0 UM MOILIHOIO ammapara, UCHOJIb3yEMOr0 B PELICHUH MaTeMaTHMUYECKUX 33Jad U B PELICHUM 3aaay
CMEXXHBIX JTUCHUIUIMH. MaTepuan JaHHOTO pa3felia 3aBepLIacT COAEPKATENbHYIO JMHHUIO IIKOJIBHOTO Kypca
MaTeMaTHKU «YHcra U BETUYUHBD).

OcobeHHOoCThIO pa3zerna « BbIpaskeHus1» SBISETCS TO, YTO MaTepUall U3ydaeTcs B pa3HbIX TeMax Kypca:
«IlokazatenpHass u Jsorapudmuyeckas ¢GyHKuun», «TpuroHomerpuyeckne ¢QyHKIMM», «CTeneHHas



¢bynkuus». I[lpu wm3ydeHum storo paszzaena (opMupyercs NpeACTaBICHHE O TMPHUKIATHOM 3HAUYCHUH
MaTEMaTHKHU, O MEPBOHAYAIBHBIX NPUHIUIAX BBIYMCIUTEIBHON MaTeMATHKU. B 3amaum pasnmena BXOAWT
pa3BUTHE YMEHHS PeIIaTh 3a/1a4i pallMoOHAJIbHBIMU METOAAMHU, BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI B X0J1€
peLIeHns 3a1a4H.

OcoOeHHOCTRIO pa3zena «YpaBHEHHS] U HEPABEHCTBAa» SBIISCTCS TO, YTO MaTepHall M3y4yaeTcs B
pasHbIX Temax Kypca: «[lokazaTenpHas u gorapupmuueckas GyHKUun», «Ipuronomerpudeckrue QyHKIUN»,
«Crenennas ¢yHKuMs». Marepuan TaHHOTO pas3jiena HOCUT MPHUKIAJAHON XapakTep M yYUTHIBACT
B3aMMOCBSA3b CHCTEMbl HAy4yHBIX 3HAaHUM W METOAA IIO3HAHMS — MaTeMaTU4YECKOro MOJEIUPOBAHUS,
o0JyiajjaeT MUPOKUMHU BO3MOXKHOCTSIMH JUISL pa3BUTHS aJlTOPUTMHUYECKOTO MBIIIICHUS, 00SCIIEYMBAET OIIBIT
IPOAYKTUBHOM J€ATEIILHOCTH JUIsl pa3BUTHSI MOTUBALMU O0Y4YEHUS U HHTEIJUIEKTA.

Paznen «@yHKIMU» paciiupsieT KPyr 3JIEMEHTApHBIX (DYHKIMI. M3Y4eHHBIX B OCHOBHOW WIKOJE, a
TaKXe METO/0B UX uccienoBaHus. Llenpro n3ydyeHus JaHHOTO pasjena siBisercss (pOopMHUpPOBaHUE YMEHUS
COOTHOCUTB pEAJIbHBIEC 3aBUCUMOCTHU U3 OKPYXKAIOLIEH KU3HU U U3 CMEXKHBIX JUCLHUIUIMH C 3JIEMEHTAPHBIMU
(GYHKLIMSAMH, HUCHOJIB30BATh (YHKLMOHAJIbHBIE MPEACTABICHMs Ui penieHus 3aaad. CooTBETCTBYIOLIMH
MaTepHall CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIBHOCTH B OpPraHU3alUU M IMPOBEACHUU HCCIECIOBAHUH,
BOOOpaXEHUS M TBOPUYECKHUX CIIOCOOHOCTEH YydaluXCs.

Matepuan pasgena «JJeMeHTbl MaTeMAaTH4eCKOro AaHaJM3a», BKIIOYAIOUIMM B ce0f TeMbl
«IIpousBonHas u e€ mpumeHeHue» U «MHTerpas M ero mpuMeHeHue», (GpopMuUpyeT MpeacTaBiIeHHUs 00
O0IMX HIEsIX M METoJaX MaTeMaTHYecKoro aHanusa. Llenb m3ydeHus pasnena — MpUMEHEHHWe ammapaTa
MaTEMaTUYECKOr0 aHajau3a M pELICeHHs MaTeMAaTHYECKUX W IPAKTUYECKUX 3aJad, a Takke Ui
JI0KA3aTesIbCTBA PsAJla TEOPEM MAaTEMATHYECKOr0 aHAJIN3a U TE€OMETPHH.

Copepxanue paszznena «JeMEHTbI KOMOMHATOPMKH, BEPOSITHOCTH M CTATHCTHKH» DPACKPHIBACT
IIPUKIIATHOE U IIPAKTUYECKOE 3HAYCHUE MATEMaTUKU B COBPEMEHHOM Mupe. Marepuan JaHHOIO pasziena
CrocoOCTBYeT ()OPMUPOBAHMIO YMEHHUS BOCIPUHHMMATh, HPEACTABIATh M KPUTUYECKH aHAJIU3UPOBATh
nHGOPMAINIO, TPECTABICHHYIO B Pa3INYHBIX (popMax, MOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX
3aBUCUMOCTEH.

Paznensl «Auredpa m Hayajna MaTeMaTH4eCKOr0 aHAJIW3a B HCTOPMYECKOM pPa3sBUTHM» U
«'eomeTpHusi B MCTOPMYECKOM Pa3BUTHH» IO3BOJSAIOT C(HOPMHUPOBATh MPEACTABICHUE O KYJIbTYpHBIX U
UCTOpUYECKNX (PaKTOpax CTAHOBJIEHUS MATEMAaTUKU KaK HayKH, O IIEHHOCTH MaTEeMaTHYeCKUX 3HAHUM U UX
IIPUMEHEHNUU B COBPEMEHHOM MUPE, O CBA3U HAYYHOI'O 3HAHUSA U LIEHHOCTHBIX YCTaHOBOK.

Lenp n3yuenus kypca «I'eomeTpusd» - CUCTEMAaTUUYECKOE M3YYEHUE CBOMCTB IF€OMETPUUYECKUX TEINl B
IIPOCTPAHCTBE, PA3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUH ydyalluxcs, OCBOCHHUE CIIOCOOOB BBIYMCICHHS
MIPAKTHYECKU BAXXKHBIX TEOMETPUYECKUX BEJIMYMH W JAJIBHEWIEE pPA3BUTHE JIOTUYECKOIO MBIIUICHUS
yuamuxcs. Kypcy npucymu cucreMaTu3upyomuil 1 06001aromuil XapakTep U3/10KeHUs, HallpaBIeHHOCTh
Ha 3aKpeIUICHWE W pa3BUTHE YMEHUM M HABBIKOB, ITOJIYYEHHBIX B HENOJHOM cpeaHed mkose. [lpu
JIOKa3aTeJIbCTBE TEOPEM U DPELICHHM 3a7a4 aKTUBHO HCIIOJIB3YIOTCS M3Y4YEHHBIE B Kypce IUIAaHUMETPUHU
CBOMCTBA TE€OMETPUYECKUX (UTyp, MPUMEHSIOTCS TIE€OMETPUYECKHE MpeoO0pa3oBaHUs, BEKTOPbl H
KOOpAMHATHl. BpICOKMII ypoBeHb aOCTPAaKTHOCTH H3Yy4aeMOro MaTepuasa, JIOTHYecKas CTPOrocThb
CHUCTEMAaTUYECKOT0 W3JI0KEHUS COEIUHSIOTCS C MPHUBICYEHHEM HArJISHOCTHM Ha BCEX ATamax y4eOHOro
nporecca U MOCTOSHHBIM OOpallleHHeM K ONBITY yJaluxcs. YMeHHs U300pakaTb reOMETpHUYEcKHe Tena,
BBIUUCIIATH UX 00BEMBI U TIOIIA U TTOBEPXHOCTEN NMEIOT OOJIBIIYIO TPAKTHUECKYIO 3HAYUMOCTb.

B pasnpene «IlapaielbHOCTH B NPOCTPAHCTBE» BBOAUTCS IOHATHE NAPAIIICIBHOCTH IPSMON M
IJIOCKOCTH, KOTOPOE CIY>KUT (yHIaMEHTOM T'MOKOTO0 M MOIIHOTO ammapara, UCIOJIb3yeMOTo B PELICHUH
F€OMETPUYECKHX 3a/1ad.

B 3amaum msydenms pasngena «IlepneHAUKYJISIPHOCTL B NPOCTPAHCTBE» BXOIUT Pa3BUTHE YMEHHS
pelaTh 3a/1aud palMoOHANbHBIMA METOAAMHU, BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI B XO/I€ PEILICHUS 3a/1auH.

OcobenHocThi0 paznena «MHOTOrpaHHUKW» SBISETCS TO, YTO MaTepHall JaHHOIO pasjiena HOCUT
MIPUKIIATHOM XapaKTep M YYHUTHIBAECT B3aMMOCBS3b CHCTEMbl HAay4HBIX 3HAHMM M METOJA IIO3HAHUSA —
MaTeMaTHYeCcKOro  MOJETUpOBaHUsA, 00JajaeT  MIMPOKMMHU  BO3MOXXKHOCTSIMU Ui Pa3BUTUA
AITOPUTMUYECKOTO MBIIIJICHUS, O0ECIIeYMBAET OMBIT MPOAYKTUBHON JEATEIbHOCTH, O00ECIeUHBaIOINIA
pa3BUTHE MOTUBALMK K OOYYEHHUIO U MHTEIJUIEKTA.

Pasnen «KoopamHaTel M BeKTOPbl B NPOCTPAHCTBE» DPACIIUPSIET IOHSATHUS, M3YyUYEHHBIE B Kypce
reoMeTpun 7—9 Kj1accoB, a TaKKe METOAbI uccienoBaHus. Llenbro n3ydeHHsl JaHHOTO pasfena sIBISETCS
(bopMHpOBaHHE YMEHUS NPUMEHATb KOOPAMHATHBIA METOJ AJISl PELICHUs Pa3IMYHbIX IE€OMETPUYECKUX
3a/1ad.



Marepuan pazznena «Tesia BpameHusi» criocoOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH B OpraHU3alyiu U
NPOBEJCHNH UCCIICIOBAHUI, BOOOPAXEHUS M TBOPUYECKUX CIIOCOOHOCTEH ydaIuxcsl.

Marepuan pazznena «O0bémsbl Tea. Ilnomanb chepsr» popmupyer npencraBieHust 00 00X UACSIX U
METOJaX MAaTeMaTHYeCKOro aHaim3a W reoMerpud. lLlenp wu3ydeHus paszzmena — NpUMEHEHHUE
MaTeMaTHYeCKOro ammaparta Juid peUIeHHs MaTeMaTHYeCKUX W NPAKTUYECKUX 3a/ad, a TakkKe It
J0Ka3aTeIbCTBA Psizia TEOPEM.

I1l. Onucanue mecta yueoHOro npeamera «MarteMaTuka» B y4eOHOM IJIaHe
basuchblil yueOHbIN IUTaH Ha u3ydyeHue matematuku B 10-11 kiaccax cpeaHed IIKOJIBI OTBOAUT 5
JacoB B Hejelo, Bcero 340 gacos.

IV. JInuHocTHBIE, MeTanIpeIMeTHbIE U NIPeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS] Y4eOHOI 0
npeamera «MaremaTuka

N3ydyenne MaTeMaTHKU COCOOCTBYET (POPMHUPOBAHUIO Y YHAIIUXCSA JIUYHOCTHBIX, MeTanpeIMeTHbIX

U NpeIMeTHBIX PpPe3yJIbTATOB  O00y4YeHHUsl, COOTBETCTBYIOIIMX  TpeOoBaHUSAM  (pemepanbHOTO

roCyJ1IapCTBEHHOT'0 00pa30BaTEeIbHOTO CTaHJapTa CPEIHEr0 OOIIer0 0Opa30BaHus.
JInuHOCTHBIE pe3yJIbTaThl:

1. BocnuTaHWE POCCHUUCKON TpakJAaHCKOM WISHTHYHOCTHU: MATPUOTH3Ma, YBaxkeHHs K OTeyecTny,
OCO3HaHUS BKJIaJIa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

2. ¢opMupoBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKu H
OOIIECTBEHHOH MPaKTHKH;

3. OTBETCTBEHHOE OTHOIIEHHE K OOy4YeHHMI0, TOTOBHOCTb M CIIOCOOHOCTb K CaMOpPa3BUTHIO H
caMO00pa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HM; CO3HATEIbHOE OTHOUIEHHE K HENpPEepbIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCHEIIHONW MPo(ecCHOHAIbHON U 00IIIECTBEHHOM 1€ TEIbHOCTH;

4. oco3HaHHBIH BBIOOp Oynaymie MpoQpecCHOHAIBHOW AEATEIHPHOCTH Ha 0a3e OPUEHTUPOBKHM B MHPE
npodeccuit U MpopecCHOHATBHBIX MPEANOUYTECHUN; OTHOIIEHUE K MPOPECCHOHAIBHON IesTeIbHOCTU
KaKk K BO3MOXXHOCTH YYacTHSi B PEIICHUH JUYHOCTHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX W
OOIIeHAIIMOHANBHBIX TIPOOTIeM; GOPMUPOBAHNE YBAKUTEIBHOTO OTHOIIEHUS K TPYy, Pa3BUTHUE OIBITA
y4acTus B COLIMATILHO 3HAYUMOM TPY/IE;

5. yMeHHE KOHTPOJUpPOBaTh, OIICHHBaTh W aHAJU3UPOBATh TIPOIlECC U pe3ylnbTaT Y4eOHOH U

MaTeMaTUYeCKOH 1eATeIbHOCTH;

YMEHUE YTNPABIATH CBOEH MMO3HABATEIBHOU 1E€ATENbHOCTHIO;

7. yMeHue B3aMMOJEICTBOBATh C OJHOKJIACCHHKAMM, JIE€ThMHU MJAJIIEr0 BO3pacTa W B3POCIBIMU B
o0pa3zoBaTeNnbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNbCKON, MPOEKTHOM U JPYruX BHIAX
NesITeNIbHOCTH;

8. KPUTHYHOCTH MBIIUICHUS, HHUIIUATHBA, HAXOMAUYUBOCTh, aKTUBHOCTH TPU PEIICHUH MaTeMaTHYECKHX
3azad.

S

MeTtanpeamMeTHblie pe3yabTaThl:

1. ymeHHe CaMOCTOSITENBHO OMpPENeNsITh LIeTN CBOEH NEesSTENbHOCTH, CTAaBUTh U (POPMYITUPOBATH AJIS ceOst
HOBBIE 3a7]a4H B yu€oe;

2. yMEHHUE COOTHOCUTH CBOM JICHCTBUS C TUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYHIECTBISATh KOHTPOJIb CBOEH
NESTETPHOCTH B TPOIECCE JIOCTHKEHUS PE3ysbTaTa, OMPENeNsATh CIOCOObI JIEWCTBHM B paMKax
MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTHPOBATH CBOM JEHCTBUS B COOTBETCTBHH C
W3MEHSIIOIIEHCS] CUTYallueH;

3. yYMEHHE CaMOCTOATEIHHO MPUHUMAThH PEIICHHS, TIPOBOJUTH AHAIU3 CBOCH ICSITENLHOCTH, TPUMEHSThH
pa3IUYHbIC METOIbI IO3HAHUS;

4. BianeHWe HaBBIKAMH [MO3HABATEIHHON, yIeOHO-MCCIEA0BATEIHCKOW U TPOCKTHOM IEeATEIHbHOCTH;



10.

11.
12.
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10.

¢dbopmMHpoBaHKE MOHATHUHHOTO amrmapara, YMEHHs CO3/aBaThb OOOOIICHHMs, YCTaHABIMBATh AHAJIOTHH,
KJ1accu(UIUPOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUI Kilaccu(PUKaLUY;

YMEHUE YCTaHaBIUBATh I[IPUYMHHO-CICACTBCHHBIE CBS3M, CTPOUTb JIOTHYECKOE PACCYXKICHUE,
YMO3aKJII0YeHUe (MHAYKTUBHOE, 1€AYKTUBHOE U 110 aHAJOT'MH) U JeJIaTh BHIBOJIBL;

¢dbopMHpOBaHKE KOMIIETEHTHOCTH B 00JAaCTH HCIIOJIB30BAaHHS HH(OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI;

YMEHHUE BUAETh MAaTEMAaTHUECKYIO 3a7auy B KOHTEKCTE MPOOIEMHOM CUTYallud B APYTUX TUCHUTUIMHAX,
B OKPYXKaroIleH KU3HU;

YMEHHE CaMOCTOSITEIbBHO  OCYILECTBIATh IOMCK B pPa3jIMUHBIX MHCTOYHUKAX, OTOOp, aHaIu3,
cHUCTEMaTHU3alMI0 M KiIaccupUKauuio HHPOpMaLKU, HEOOXOAMMOW JUIsl pPEeIIeHUs MaTeMaTH4EeCKHX
npobseM, MPeACTaBIATh €€ B MOHATHIHONW (opMe; IPUHUMATH PEHICHHWE B YCIOBUSAX HEMOJIHON WM
M30BITOYHON, TOYHOH MJIM BEPOATHOCTHOW MH(OpMAIMK; KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH
nH(OPMAIINIO, TIOTYIaEMYIO U3 PA3INYHBIX UCTOYHUKOB;

YMEHHUE MCII0JIb30BaTh MaTeMaTUUYECKUE CPEICTBA HAIVIATHOCTH (rpaduku, TaOIMILbI, CXEMBI U JIPIO)
JUISL WLIIOCTPALUY, HHTEPIPETALUK, apIyMEHTALUH,

YMEHUE BbIABUraTh TMIOTE3bl IPU PELICHUH 33/1a41, TOHUMATh HEOOXOIMMOCTh UX IPOBEPKHU;
IIOHUMAHHE CYIIHOCTH aJITOPUTMUYECKUX IPEANHCAHMM W YMEHHE IEHCTBOBATH B COOTBETCTBHM C
IIPEIOKEHHBIM aJITOPUTMOM.

IIpenmerHbie pe3yabTaThbl:

OCO3HaHUE 3HAYEHUsI MAaTEMATHKU IS [IOBCETHEBHOW KU3HU;

IIPEJCTaBICHUE O MAaTeMaTHYeCKOM Hayke Kak cepe MaTeMaTHYecKOW IesTelbHOCTH, 00 3Tamax eé

pa3BuTHs, O €€ 3HAUMMOCTH JUIs pa3BUTUS LIUBWIA3ALUH;

YMEHHE OIMCHIBATh SIBJICHHUS pPEAJBHOTO MHpa Ha MaTeMAaTHYECKOM SA3BIKE; IPEICTaBICHHUE O

MAaT€MaTHYECKUX TOHATHAX M MAaTEMaTHYeCKUMX MOJEIAX KAK O BAXKHEHUIIEM HMHCTPYMEHTapHH,

IIO3BOJISIIOIIEM ONMCHIBATh U U3y4YaTh Pa3HbIE NPOLIECCH] U SIBICHUS;

IIpe/icTaBlIeHHE 00 OCHOBHBIX MOHATHSX, UAEIX U METO/IaX MaTeMaTUKH;

MIPEACTABICHUE O IPOLECCaX U SABJICHUAX, UMEIOIIUX BEPOSATHOCTHBIM XapaKTep, O CTATUCTHUYECKUX

3aKOHOMEPHOCTSIX B pEalbHOM MHpE, 00 OCHOBHBIX MOHSTHUSAX 3JEMEHTAPHOU TEOPHUH BEPOSITHOCTEH;

YMEHHE HAXOJIUTh U OIICHWBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHM B MPOCTEHIINX MPaKTHUECKUX

CUTYallUsIX U OCHOBHBIE XapAKTEPUCTHUKH CIIYYalHBIX BEJIUYMH;

BJIAJICHUE METOJAMHU J0KAa3aTeIbCTB U AJITOPUTMOB DEIICHMS; YMEHUE HMX IPUMEHATbH, NPOBOAUTH

JOKa3aTEJIBHBIC PACCYKACHHS B XOJ€ PEIICHUS 3a1a4;

BJIAJICHUE TEOMETPUYECKUM SA3BIKOM, YMEHHE HCIOIb30BaTh €ro [ OIMCaHUsA IPEIMETOB

OKpY’KaIoIlIEr0 MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX NPEICTaBICHUN U N300pa3UTENbHBIX YMEHUM;

YCBOCHHME CUCTEMATUYECKUX 3HAHUM O MPOCTPAaHCTBEHHBIX (PUI'Yypax M UX CBOMCTBAX, a TAK)KE YMEHUE

IIPUMEHATh CUCTEMATHYECKUE 3HAHUS O HUX JUIS PEIICHUs T€OMETPUYECKUX U MPAKTHYECKUX 3a/1a4;

YMEHHE UCHOJb30BaTh (OPMYNBl s HaXOXKIEHHS OOBEMOB U  IUIOMIAJEH MOBEPXHOCTEH

IIPOCTPAHCTBEHHBIX TEII,

MPAKTUYECKH 3HAYMMBble MaTEMAaTUYECKHE YMEHHS M HAaBBIKH, CIIOCOOHOCTh MX MPUMEHSATh K PEIICHUIO

MaTeMaTHYeCKUX U HEMAaTeMAaTHYECKUX 3a]a4, IPEANoIararoime yMeHue:

® BBINOJIHATH BBIUUCIEHUS C ACUCTBUTEIbHBIMU YACIAMU;

e pelIaTh pPAlMOHAJIBHBIC, MUPPALMOHAIBHBIC, IOKA3aTEIbHBIC, CTEINEHHBIE U TPUTOHOMETPUYECKHUE
YpaBHEHUsI, HEPABEHCTBA, CUCTEMBI YPABHEHUE U HEPABEHCTB;

e pemiath TEKCTOBbIE 3a7aud apUPMETHUECKUM CIIOCOOOM, C IMOMOUIBIO COCTABJIEHUS W pPELIECHUs
YPaBHEHUH, CUCTEM YPAaBHEHUI 1 HEPABEHCTB;

® CIOJB30BaTh AIreOpanyecKuil A3bIK JJIsl OMHMCAaHUS MPEJIMETOB OKPYKAIOLIET0 MUpa M CO3JaHUS
COOTBETCTBYIOIIMX MATEMaTUYECKUX MOJIEIEH;

® BBINOJHITH TOXAECTBEHHBIE MpPeoOpa3oBaHUs PAaLMOHAIBHBIX, HPPALMOHAIBHBIX, MOKAa3aTEIbHbIX,

CTENEHHBIX, TPUTOHOMETPUYECKUX BBIPAXKEHUN;

BBIIIOJIHATH ONEpallUU HaJl MHOKECTBAMU;

uccie10BaTh PYHKIMH € TOMOIIbIO IIPOU3BOJHOM U CTPOUTH UX I'papyKy;

BBIYUCIIATH IUIOMWAAU GUTyp U 00BEMBI TEJ ¢ IOMOILBIO ONPEIEIEHHOTO HHTErpaa;

IPOBOJUTH BHIUMCIIEHUE CTATUCTUYECKUX XapAaKTEPUCTHK, BBITIOIHATh IPUOIMKEHHBIC BBIYUCIICHHUS;

peuaTb KOMOMHATOPHBIE 33/1a4H;



e 1300paXkaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTH YepPTEkKa,
® HCIIOJIb30BAaTh F€OMETPUYECKUM SI3bIK [l ONIMCAHMS IIPEIMETOB OKPYKAIOILEr0 MUPA;
® BBIYHCIATH 00BEMBI IPOCTPAHCTBEHHBIX (DUTYD U TUIOMIAN UX TOBEPXHOCTEH;
® YUTaTh U MCIIOJIb30BaTh HH(OPMALIHIO, IPEICTABICHHYIO Ha YepTekKaxX U CXeMax;
e pellaTh 3aJa4X Ha JI0Ka3aTeIbCTBO;
11. BnaseHUE HABBIKAMHU HCIIOJIb30BAHMS KOMIIBIOTEPHBIX IIPOTPaMM IIPU PEILIEHUH MaTEMAaTHYECKUX
3az1ad.

V. Conepxanue yueOHoro npeamera «MaremMaTuka
Yucsia 1 BeJIMYUHBI
Panuannas mepa yria. CBsizb pauaHHON MEpHI yria ¢ rpaayCHON MEpOH.
Pacmpenue noHaTus yucia: HaTypajabHBIE, EJIbIe, palliOHaIbHbIE, 1eHCTBUTENIbHbBIC YHCIA.

Boipaxenust

Kopens N —oii crenenu. ApudmMernueckuii KOpeHb N-0i CTETEHU U ero CBOWCTBA. TOXIECTBEHHOE
npeoOpa3oBaHue BBIPAKEHUM, colep)KalluX KOpHHU. BbIHECEHHME MHOXHUTENS H3-TI0JI 3HAaKa KOPHS.
Brecenne MHOKHTENA 110 3HAK KOPHSI.

Crenenp ¢ pauuMoHaJIbHBIM IOKazareneM. CBOICTBa CTENEHM C palMOHAJIbHBIM I10Ka3aTeleM.
ToxnecTBeHHbIE TPe0OPa30BaHNUs BBIPAKEHHA, COACPIKAINX CTEIICHH C PAlMOHAIBHBIM MTOKAa3aTEIIeM.

Kocunyc, cuHyc, TaHreHC, KOTaHTE€HC yria MoBOpoTa. OCHOBHBIE COOTHOLICHUS MEXIY KOCHHYCOM,
CUHYCOM, TAaHI€HCOM M KOTAHT€HCOM OJHOIO M TOro e apryMeHrta. dopmynsl cioxeHus. Dopmyisl
npuseneHus. PopMyiibl ABOMHOIO M IOJIOBUHHOIO YriioB. POpMyllbl CyMMBI M Pa3HOCTH CHHYCOB
(kocunycoB). @opMyibl TpeoOpa3oBaHUsl MPOU3BEACHHUS B CyMMY. TOXKIECTBEHHbIE MPEeoOpa3zoBaHUsA
BBIPAKECHUH, COIECPXKAIUUX KOCHUHYCHI, CHHYCBI, TAHI'€HCHl U KOTaHTE€HCbl. APKKOCHHYC, apKCHHYC,
ApPKTaHI'€HC, APKKOTAHI'€HC U UX MIPOCTEUIINE CBOKCTBA.

CreneHb ¢ JeHCTBUTENBHBIM TOKa3zaTeneMm, €€ cBoiicTBa. ToxkIeCcTBEHHbIE MpeoOpa3oBaHUs
BBIPAKECHMI, COAEP/KALUX CTENIEHHU C IEHCTBUTEIIBHBIM [TOKA3aTEIIEM.

Jlorapugpm. CpoiictBa norapupmoB. ToxkIecTBeHHble NpPeoOpa3OBaHMs BBIPAKEHUH, coaepkKammx
J0Tapu(PMBbI.

YpaBHeHUsI M HEPaBEHCTBA

OOnacte ompeneneHUs] ypaBHEHHMs M HEpaBEHCTBA. PaBHOCWIIbHBIE YpPaBHEHUS M HEPAaBEHCTBA.
PaBHOCUIIBHBIE TpeoOpa3oBaHUSl ypaBHEHUN U HEPABEHCTB. YPAaBHEHME-CIECACTBUE U HEPaBEHCTBO-
ciencreue. [loctopoHHME KOpHU.

WppanmonanbHble ypaBHEHHsI U HepaBeHCTBA. MeTo/l paBHOCUIIBHBIX IPeoOpa3oBaHUM AJIsl PELIECHUsS
UPPALMOHAIIBHBIX YPAaBHEHUM W HEPAaBEHCTB. MeTox CIEACTBUM [ pELICHUs WPpalUdOHAIBHBIX
YpaBHEHUM.

Tpuronomerpuyeckue ypaBHEHUS U HepaBeHCTBA. OCHOBHBIE TPUTOHOMETPUYECKHE YPABHEHMS U
HEPaBEHCTBA U METOJbl UX pEelIeHUs. TPUTrOHOMETPUYECKUE YPaBHEHHMsI, CBOASIIMECS K alredpandeckum.
OpHOpOJHBIE ypaBHEHHUS IEPBOM M BTOPOMl cCTeneHed. PelleHne TpUTOHOMETPUYECKUX YPaBHEHMM
METOJ0OM Pa3I0KEHHUSI HA MHOKHUTEIIN.

[Toka3aTtenbHble YypaBHEHHs M HEpaBEHCTBAa. PaBHOCHIIbHBIE MpPeoOpa3oBaHUS IOKA3aTEIbHBIX
ypaBHEHUI U HepaBeHCTB. [loka3aTenbHble ypaBHEHHSI U HEPABEHCTBA, CBOASIIIMECS K alIredpandecKum.

Jlorapudpmuueckue ypaBHEHUsI U HEpaBEeHCTBAa. PaBHOCHIIbHBIE TpeoOpa3oBaHUs JIOTapu(PMUIECKHX
ypaBHEHUI U HepaBeHCTB. Jlorapudmudeckue ypaBHEHHS] 1 HEPABEHCTBA, CBOASIINECS K alreOpanyecKum.

DOYyHKIUHT

HauOonpiiee u HauMeHblnee 3HaueHHS (GyHKUUU. YETHBIE W HEYETHBIE (YHKUUHU, CBOWCTBA HX
rpaduKoB.

[Toctpoenue rpadukoB PyHKIMI C TOMOIIBIO TE€OMETPUYECKHUX TPEOOpa3OBaHUM.

O6parumbie ¢yHkuuu. CBs3b Bo3pacTaHus W YObIBaHUS (YHKIMH ¢ €€ oOparmMocThio. BizammHO
oOpaTHbIe PYHKIUH, CBOICTBA UX T'PApHKOB.



Crenennas ¢yakius. CreneHHas (yHKIUS C HATypalbHBIM (LI€JBIM) TOKa3aTeneM, €€ CBOMCTBA U
rpaduk.

@OyHKIMSA KOpeHb N-0 U3 X, e€ cBoicTBa U rpaduk. BzaumooOpatHOCTh 3TONW (YHKIMHU U CTETIEHHON
(YHKIHMH ¢ HATYpaJIbHBIM (II€JIBIM) TIOKA3aTelIeM.

[lepuonnueckue Gpynkuuu. [lepuon nepuoguueckoii ¢pynkuuu. ['maBueiii nepuos. CBoiicTBa rpaduka
NEepUoINIecKoi QyHKIMH.

Tpuronomerpuueckue (yHKIMH. 3HAKHM 3HAYEHUH TPUTOHOMETPUYECKUX GYHKUUN. UYETHOCTH H
HEYETHOCTh,  NEPUOAUYHOCTD TpUrOHOMeTpudyeckux  ¢yHkumid. CBolicTBa U rpaduku
TPUTOHOMETPHUYECKUX (PYHKLIUH.

OOpatHble TpUroHoMeTpudeckue QyHKINUU, UX CBOMCTBA U TPa(UKH.

[TokazarenbHast GyHKIHS, €€ CBOICTBA U rpaduK.

Jlorapudmudeckas ¢pyHkums, €€ cBOKWCTBa U rpaduk.

DJieMeHThl MaTeMATHYeCKOr0 aHAIU3a

IIpenen ¢ynkmuu B Touke. HenpepbiBHOCTH. IIpOMEXYTKHM 3HAKONOCTOSIHCTBA HENPEPHIBHOM
¢bynkun. HerpepbIBHOCTD paniioHanbHON GyHKIIMH. MeTo1 UHTepBaJoB.

3amaun, TPUBOASIIME K TOHATHIO Tpou3BonHOW. [IpomsBoxnHas ¢yHkumu B TOuke. Tabmuma
Npou3BOMHBIX. [IpaBuia BBIUMCICHHUS TMPOU3BOAHBIX. MeEXaHMYECKUH U TEOMETPUYECKUH CMBICTT
MPOU3BOIHONW. YpaBHEHHE KacaTtenbHOH K rpaduky Qyskuuu. [IpusHaku Bo3pacTaHUs W yOBIBaHUS
¢byakuu. Touku skcTpemyMa GYHKIUU. MeTon HaXO0XACHUS HAUOOJBIIEr0 U HAMMEHbILEro 3HAYCHHM
¢ynkuuu. [Toctpoenne rpaduka GyHKIHA.

[lepBoobOpaznas ¢yukiuu. OO6muii BuA mnepBooOpasHbix. Heonpenenéuusiii uHterpan. Tabmuna
nepBooOpasubix. [IpaBuna Haxoxaenus nepBoodpaznoi. OnpenenéHusiii uaterpain. @opmyna HerotoHa —
Jleitbnuia. Metonbl HaxokIeHus miomaan Guryp U o0bEMa Tel, OrpaHHYEHHBIX JAHHBIMU JIMHUSMU U
MTOBEPXHOCTSAMHU.

DJieMeHTbl KOMOMHATOPUKH, BEPOSITHOCTH M CTATUCTUKH

Meron MareMaTM4ecKOW MHIAYKIHMH. YIOPSALOYEHHOE MHOXECTBO. I[lepecraHOoBKH, pa3melleHus,
couetanus. Popmyna ounoma Hetotona. bunomuanbubie ko3 uunenTtsl u TpeyronbHuk Ilackans.

BeposiTHOCTB ciydaiiHbIX coObITH. Onepanuu Hax coObITHAMH. HecoBMecTHBIE COOBITHS. Y ClIOBHAS
BEPOATHOCTb. 3aBUCHMbIE U HE3aBUCHMbIE COOBITHS. DOPMYsbl CIIOKEHHUS U YMHOKEHUSI BEpOSITHOCTEH.
Cxema bepnymmu. Cnyvailinble BenuuuHbl. PacnpeneneHue ciaydyalHOM BEIWYMHBI C KOHEUYHBIM
MHOKECTBOM 3HAYEHUN U €€ MaTEMaTUYECKOE OKHUIAHHE.

AJredpa M Ha4yaJIa MATEMATHY€CKOI0 AaHAJIN3a B HCTOPUYECKOM Pa3BUTHH

Pa3Butne uneu uucna. cropus Bo3HUKHOBEHUS U PepeHIINaNbHOTO U UHTErPaIbHOTO HCUYUCIICHUS.
[TosiBneHre KOMILJIEKCHBIX YWCel U uX NpuMmeHeHue. [lonsipHas cucremMa KoOopauHAT. DJIeMEHTapHOE
MIpeJICTaBJICHHE O 3aKOHE OOJIBIIINX YHUCEIL.

IMapanieJJbHOCTh M NEPHEHAUKYISAPHOCTL B IPOCTPAHCTBE

AKCHOMBI CTEPEOMETPUH M CIEACTBUS W3 HHUX. B3auMMHOE pacIosioKeHue NPSIMBIX U IJIOCKOCTEW B
npocrpaHcTBe. [lapauiebHOCTE MPSAMBIX U IUIOCKOCTEH. llepneHauKyIApHOCTE MPSAMBIX U ILUIOCKOCTEH.
[Ipu3Haky napaieIbHOCTH U MEPIEHIUKYISIPHOCTH MPSMBIX U IIJIOCKOCTEM.

VYIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU.

PaccrossHne OT TOYKHM A0 IJIOCKOCTH, MEXIY CKPEHIMBAOIIMMUCS NPAMBIMH, MEXAY HPSIMON H
napaieIbHOM ei TIOCKOCThIO, MEXY NMapajuleIbHBIMU TUIOCKOCTAMU. 300paskeHne npoCTpaHCTBEHHBIX
TeNl.

MHoOrorpaHHUKHU

Mpmuororpannuku. Ilpuszma. Ilapamrenenunen. Ilupammpa. VYceuénHas nmpamuna. IlpaBuibHbIe
MHOTrorpaHHuKH. CedeHus: MHOTOTPaHHUKOB. BBIUMCIIEHHE 3JIeMEHTOB MPOCTPaHCTBEHHBIX GUryp (péodpa,
JTMaroHaJu, yIJibl).

Tena Bpauenust
Tema Bpamenus. [wmanp, konyc, chepa u map. OCHOBHBIC CBOMCTBA MPSIMOTO KPYTOBOTO ITUIUHAPA,
MPsIMOTO KPYroBOTrO KoHyca. M3o0pakeHue Ten BpaimieHus: Ha miockoctu. [IpencraBienne o0 yceu€HHOM



KOHYCE, CCEUCHHUSAX KOHyca (MapaUlelIbHBIX OCHOBAaHUIO W TPOXOISAIIUX Yepe3 BEPIIUHY), CEUCHUSIX
HMWIMHIpA (MapajuleNbHO U MEPICHIUKYIIPHO OCH), CeUEeHHUAX Iapa. Pa3BépTka uunuHapa u KoHyca.

O0BéMbI Te1 M IIOAAL cepbl

dopmynsl 00BEMOB, TUIOMIAE OOKOBOW W TOTHOW TMOBEPXHOCTH MPHU3MBI, Mapajulelienunena u
nupamuibl. Popmysbsl 00BEMOB HUIMHIPA. KOHYca U mapa. Dopmyrbl miomazeii: 60KoBoi MOBEPXHOCTH
MWIMHIpPAa U KOHYyca, MOBEepXHOCTH Immapa. [lomoOme mpocTpaHCTBEHHBIX Tel. OTHOMIEHWE TIUIOIIaaeH
MMOBEPXHOCTEH U 00BbEMOB MOJOOHBIX PUTYD.

Koopaunatsl 1 BeKTOpPbI B IPOCTPAHCTBE

JIBrokeHUsT B IIPOCTPAHCTBE: IApPAJUICIbHBIM IEPEHOC, UEHTPaJbHAs CHUMMETPHs, CHUMMETpUs
OTHOCHTEJIbHO IJIOCKOCTH, TOBOPOT. CBoiicTBa nBMkeHM. [IpMeHeHe TBUKEHHH TPH peleHUH 3a]1a4.

BekTopsl u koopauHaThl B npocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHUE BEKTOpa Ha YMCIO, YroJl
Mexay BekTopamu. KoimmHeapHble M KOMIUIaHapHble BeKTOpbl. CKaJspHOE NPOM3BEICHUE BEKTOPOB.
Teopema 0 pasnokeHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTOopaM. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB B KoopauHaTax. [I[puMeHeHue BEKTOPOB NpU PEUICHUH 3a]a4 Ha HAXOXJACHUE PACCTOSHUMU, JIJIHH,
momaaed u o0bEMOB. YpaBHEHHE IUIOCKOCTH B IMPOCTPAHCTBE. YpaBHEHHE c(epbl B MPOCTPAHCTBE.
dopmyra 1715 BBIYUCICHUS PACCTOSHUS MEX]Ty TOUKAMHU B IPOCTPAHCTBE.

V1. [Inanupyembie pe3y/bTaThl
M3yuenne mMateMaTHKH B CPEJHEH MIKOJE JAaeT BO3MOXKHOCTH OOYYaIOIIUMCS JOCTHYB CIIEIYIOIINX
pe3yJIbTaTOB pa3BUTHSL:
Yucna u eenuuunsi
BbInyCKHUK Hay4uTCH:
e OIepUpOBaTh MOHATHUEM «paJUaHHAs Mepa YIJay», BBIIOJHATH NPEeoOpa30BaHUS PaJMaHHON MeEpbl B
TPaIyCHYIO ¥ TPaAyCHON MEpHI B paJHaHHYIO;
BbINyCKHUK MOJYYUT BO3MOKHOCTh:
L HCIIOJIB30BATh PA3JIMYHBIC MCPbI U3MCPCHHUA YIJIOB IIPpH PCIICHHUU TCOMCTPHYCCKUX 3aaa4y, a TAKKEe
3a4a4 U3 CMCXHBIX TUCITUITINH.

Buvipascenusn
BopinyCcKHUK HAy4YuTCH:

e  OnepupoBaTh MOHATUSAMHU KOPHS N-OH CTENEHM, CTENEHH C pallMOHaJIbHBIM IMOKAa3aTelIeM, CTENEeHH C
JeHCTBUTENBHBIM IT0OKa3aTeseM, Jorapudma;

® IIPUMEHATh NOHATHA KOpPHS N-OM CTENEHM, CTENEHW C PalUOHAIBHBIM II0Ka3aTelleM, CTENEHH C
JeHCTBUTENBHBIM MTOKa3aTeseM, Jorapudma u X CBOMCTBA B BRIYUCICHUSAX U MPU PEUICHUH 3a/1a4;

e  BBINOJHATh TOXKJIECTBEHHBbIE MPEOOpa3OBaHUs BBIPAXKEHUH, coAepXkallluX KOpeHb N-OW CTeneHw,
CTEIEHH C PALMOHAIBHBIM [TOKa3aTeJIeM, CTEIIEHH C ACHCTBUTEIbHBIM IOKa3aTelleM, Jorapudm;

e OnepupoBaTh IOHATUSAMHU: KOCHHYC, CHHYC, TaHI€HC, KOTAaHI'€HC YyIJla I[IOBOpPOTa, apKCUHYC,
apKKOCHHYC, apKTaHT'€HC U apKKOTAHI'€HC;

®  BBINOJIHATH TOX/JECTBEHHBIE PE0OPa30BaHUS TPUTOHOMETPHUECKUX BhIPAKEHUH.
BbInyCKHUK MOJIYy4YHT BO3MOKHOCTD:

e  BBINOJIHATH MHOTOIIArOBbIE MpeoOpa3oBaHUs BBIPAXKEHUN, MPUMEHSAS MIMPOKUN HaOOp crnocoboB U
NIPUEMOB;

®  [IPUMEHSTH TOXKIECTBEHHBIE PE0OPa30BaHMs BHIPAKESHUN JJIS PEIISHUS 33/1a4 U3 pa3IMyHbIX pa3iesioB
Kypca.

Ypasnenusn u nepasencmea
BbInyCKHUK HAY4YUTCS:

o peuiaTth UpPpPALMOHAJIBHBIC, TPUTOHOMCETPHUYCCKUC, IMOKA3ATCIBbHBIC H JIOFapI/I(pMI/I‘-ICCKI/IG YpaBHCHMNA,
HCPAaBCHCTBA U UX CUCTCMBbI,

e [OHMMaTh YypaBHEHUE KAaK BaXXHEHIIYyI0 MaTeMaTHYECKYI0 MOJENb [Js OMHCAaHHUS M HM3y4eHUs
Pa3HOO0Pa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBBIE 3a/1a4M aare0pandyeckuM METOIOM;



NPUMEHSATH rpaduueckue MpeACTaBICHUS IS HCCIEI0BAHUS YPaBHEHUH.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:

OBJIAZICTh NMPUEMAMH DPEIICHUS YPAaBHEHHW, HEPABEHCTB M CHCTEM YPAaBHEHUM; NPUMEHATH aImapar
yYpaBHEHMH U1 peLIeHUs pa3HOOOPA3HbIX 3a/1a4 U3 MaTEMATUKU, CMEXHBIX IIPEIMETOB, IPAKTHUKH;
OPUMEHATh TpaduvecKkue TPEACTABICHUS JJs MCCIEJOBAaHUS YPAaBHEHHUI, HEPaBEHCTB, CHUCTEM
YpaBHEHUH, COJIEPKAINX [TaPAMETPBI.

Dyukyuu

BbINyCKHUK HAYYUTCS:

NOHMMaThb M UCMOJb30BaTh (YHKUIMOHAJBbHbIE TMOHATUSA, S3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HauCHHUS );

BBINOJIHATH MIOCTPOCHHUE IPaUKOB (PYHKIUH C MOMOIIBIO TEOMETPHUECKUX TPpeoOpa3oBaHuii;
BBITIOJIHATh MIOCTPOCHHE rpaduKoB CTETICHHBIX, MOKa3aTeIbHbIX, JorapupMHUUECKUX,
TPUTOHOMETPHUYECKUX U 0OPATHBIX TPUTOHOMETPUUECKUX (PYHKITHII;

UCCIIeIOBATh CBOMCTBA (DYHKIIHIA;

MOHUMATh (YHKIUIO KaK BAXKHEUIITYI0 MaTEMaTHYECKYIO0 MOJIENb I ONMUCAaHUs MPOIECCOB U SBICHUI
OKPY)XAIOIIEeT0 MHUpPA, NPUMEHATh (YHKIUOHANBHBIM SI3bIK JJI ONHUCAaHUS M HCCIEIOBaHUS
3aBHCUMOCTEH MEXy (PU3HMYECKIMH BEITMYHMHAMHU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

MPOBOJIUTh HWCCIICJOBAHMS, CBS3aHHBIE C M3YYCHHEM CBOMCTB (YHKIMHA, B TOM 4YHCIE C
MCTIOJIH30BaHNEM KOMITBIOTEPA;

UCIOJIb30BaTh (PYHKIMOHAIbHBIE TMPEJCTaBICHUS M CBOCTBa (YHKUMH [JIs pelleHus 3a7ad u3
Pa3IMYHBIX PA3/ENIOB Kypca MaTeMaTHKH.

Inemenmvr Mamemamuuecko2o0 aHanu3a

BbInyCKHUK Hay4uTCH:

MMOHUMAaTh TEPMHUHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHYIO C MOHSATHUSMM IPOU3BOJHON, MEpBOOOpa3HONW U
UHTErpana;

pelaTh HEPABEHCTBA METOIOM MHTEPBAJIOB;

BBIUUCIIATH MPOU3BOHYIO M NTEPBOOOPA3HYIO (PYHKIINY;

MCIOJIb30BATh MPOU3BOJHYIO JIJIsl UCCIIEOBAHUS M TOCTPOEHUS IpauKoOB QYHKIUI;

IIOHMMATh FEOMETPUYECKUNA CMBICI IIPOM3BOAHOMN M ONIPENEIEHHOIO UHTETPAJIa;

BBIYHCIIATH ONPENEIEHHBIN UHTETPAIL.

BbinycKHUK MOJIYyYUT BO3MOKHOCTD:

copMHpOBATH MpEACTaBIECHUE O Mpeseie QYHKIUU B TOUKE;

c(opMHpOBATH MPEICTABICHUE O MPUMEHEHUN F€OMETPHUUECKOr0 CMbICIa MPOM3BOIHON U MHTErpaja B
Kypce MaTeMaTHKH, B CMEKHBIX AUCLUIIINHAX;

chopMUPOBATh U YIIIyOUTH 3HAHUSI 00 HUHTETpae.

dnemenmol KOMOUHAMOPUKU, 6EPOAMHOCIU U CINAMUCIMUKU

BepinyckHUK Hay4uTCH:

pemaTb KOMOMHATOPHBIE 3a/1a41 Ha HaX0X/IeHHE KOJINYecTBa 0OBbEKTOB MJIM KOMOMHALIUH;
npuUMeHATh popmyny 6nHOoMa HeloToHa 17151 peoOpa3oBaHMsl BEIPAKESHUH;

HCIIOJIB30BaTh METO MATEMaTUYECKOM MHAYKIIH JJIs TOKA3aTEIbCTBA TEOPEM U PEILCHHUS 3a/ay;
HCMOJIb30BATh CIIOCOOBI MPEACTABICHUS M aHAJIN3a CTATUCTUYECKUX JaHHBIX;

BBITIOJHATH ONEPalMU HaJl COOBITUSIMHU U BEPOSITHOCTSIMHU.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

HAY4YMTHCS CIIEHUAIbHBIM IpUéMaM peleHnss KOMOMHATOPHBIX 3aj1ay;

XapaKTEePU30BaTh IIPOLIECCHI U SBIICHUS, UMEIOILUE BEPOATHOCTHBIN XapaKTep.

T'eomempus

BorinycKHUK HAy4YUTCH:

ONEpPUPOBATh MOHATUSIMHU: TOYKA, TMpsMas, IUIOCKOCTh B MPOCTPAHCTBE, MapajUIebHOCTh H
MEPIEeHIUKYISIPHOCTD MPSMBIX U INIOCKOCTEH;



pacro3HaBaTh ~ OCHOBHBIC  BHJbI ~ MHOTOIPAaHHMKOB  (IIpU3Ma, MUPaMUAa, MPSIMOYTOJbHBIN
napajuieNienunesn, Kyo);
n300pakaTh reOMETpUIECKHEe (GUTYPHI C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

U3BIICKaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUYECKUX (DUTYpax, TNPeICTaBICHHYIO Ha
yepTexKax;

npUMEHSTh Teopemy [Iudaropa nmpu BEIUKUCICHUH 2JIEMEHTOB CTEPEOMETPUICCKUX PHUTYD;

HAXO/JUTh O0OBEMBI U IIOUIAIU TIOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB C TPUMEHEHHEM (OPMYIT;
pacro3HaBaTh TeJa BpalleHUs: KOHYC, LWIMHAP, cepy  map;

BBIUUCIIATE OOBEMBI M IUIOINAAM IMOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB M TEJ BPAIICHUS C
MTOMOIIBI0 (POPMYIT;

OIIEPHUPOBATH TIOHSATHEM «ICKAPTOBBI KOOPUHATHI B TPOCTPAHCTBEY;,

HAXOJIUTh KOOPJMHATHI BEPIIUH Ky0a U MPSMOYTOJILHOTO Mapajlie/euIe1a;

HAXOJIUTh IPUMEPHI MATEMATHYECKUX OTKPBITHIA U UX aBTOPOB, B CBS3HM C OTEYCCTBEHHON M BCEMHPHOU
HCTOPHEN;

MOHUMAaTh POJIb MAaTEMAaTUKUA B Pa3BUTUU Poccuu, B TOBCEAHEBHOW XH3HM U TPU H3YYCHUU APYTHX
PEMETOB:

COOTHOCUTBH a0CTPAKTHbIE T€OMETPUYECKHE MOHATUS U (DAKTHI C peabHbIMU KU3HEHHBIMH O0BbEKTaAMH U
CUTYaLUSIMU;

UCTIOJB30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (UTyp JUIS pemieHus 3ajgad
MIPAKTUYECKOIO COJIEPIKAHNUS;

COOTHOCHUTb IUIOIIAIU TOBEPXHOCTEH TN OUHAKOBOU (DOPMBI M PA3TUYHOTO pa3Mepa;

OlICHHBAaTh (OpMY NPABHIBHOIO MHOTOTPaHHHMKA TIOCJE CIMJIOB, CPE30B U T. M. (OMpeAensiTh
KOJIMYECTBO BepIINH, péOep U rpaHell MoTy4eHHBIX MHOTOTPAHHUKOB).

BbINnyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

IMPUMCHATH IJId PCHICHUA 3aJa4 rCOMETPUICCKUC q)aKTI)I, €CJIKn yCJIOBUA MPHUMCHCHUSA 3aJaHbI B SIBHOU
dopme;

peliaTh 3a7a4y Ha HaX0XKJIEHHE TeOMETPUYECKUX BETTUYHH 110 00pa3iiaM Uil alrOpUTMaM;

JieNnaTh MJI0CKHE (BBIHOCHBIE) YEPTEXKHU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM 4YHCIE PHUCOBATH BUJ
CBEpPXY, COOKY, CTPOUTH CEYCHHSI MHOTOT'PaHHUKOB;

U3BJIEKAaTh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HHPOPMAIMI0 O TEOMETPUYECKHX (QUrypax,
MIPEJICTABICHHYIO HA YePTEIKAX;

MPUMEHSITh TeoMeTpuueckrue (akThl Ul pelIeHus 3a7ad, B TOM YHUCIE MPEINoiararolliuX HECKOJIbKO
1aroB peIIeHHUS,

OIMMCBIBATh B3AMMHOC PACIIOJIOKCHUC MMPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE;

(dbopMynupoBaTh CBOMCTBA M MPU3HAKU (PUTYD;

JI0Ka3bIBaTh T€OMETPUYECKHIE YTBEPIKICHHUS;

3a/laBaTh TUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTeMe KOOPMHAT;

BIIQJIETh  CTaHAAPTHOW  KiIaccHUKaIMell MpPOCTPAaHCTBEHHBIX Quryp (mMUpaMuabl, MPU3MBI,
napajuieNenune/inl);

HCIOJIb30BaTh CBOICTBa IreoOMETpUYEcKUX (Uryp ans peleHus 3agad MPaKkTUYECKOro XapakTepa u
3a/1a4 U3 Ipyrux o0macTei 3HaHU;

pemiaTh mpocTeiinre 3aaun BBeIEHUEM BEKTOPHOTO Oazuca.



VIIl. TemaTnueckoe njiaHMpoBaHHe

10 kaace

Pa3nen

KoanuecTBoO
4acoB

KonTpoasb

HeiicTBus yuuTes ¢ y4éTOM NPOrpaMMbl
BOCIIMTAHMS

[ToBTOpEHUE N pacuIpeHne
CBElIEHUI 0 PYHKITUH

11

1

dopMHUPOBATH UHTEPEC K YUCHHUIO, K
MPOLIECCY MO3HAHUS, TOHUMATh U
HCITIOJIB30BaTh (DYHKIIMOHAILHBIE
MOHSATHSI, SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYCHHS),
BBIJICTISITh AJIbTEPHATHBHBIE CTIOCOOBI
JOCTHDKCHHS 1IEJIM U BBIOUPATh
Haunbosee 3¢ hexkTuBHBINi cOCcO0.
®dopmupoBath HYHKIIMOHAITBHYIO
IPaMOTHOCT.

®opmupoBaTh NOHUMaHUE QYHKIIUU KaK
Ba)KHEHIIIEH MaTeMaTHIECKOM MOJIeIN
JUTSL OTIMCAHMS TIPOIIECCOB U SIBJICHUI
OKPYKAFOIIEer0 MUpA.

Beenenue B CTCPCOMETPUIO

®opmupoBaTh aOCTPAKTHOE MBIIIIJICHHE.

Pa3BuBath y oOy4aromuxcs
IPOCTPAHCTBEHHOE BOOOpakEeHUE U
JIOTHYECKOE MBIIUICHHE TyTeM
CHCTEMaTHYEeCKOT0 N3yYEHHSI CBOMCTB
reoMeTpUUYecKUux GUryp B MPOCTPAHCTBE.

DopMHUPOBATH ICTETUYECKOE OTHOLICHUE
K MUpY, BKJItOUYasi 3CTETUKY ObITa,
HAy4YHOI'0 U TEXHUYECKOI0 TBOPYECTBA.

HapaJ'IJ'IeJ'ILHOCTB B IIPOCTPAHCTBEC

12

dopMUpOBaTH MUPOBO33pEHHE,
COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH.

BocnuteiBath Tpynoat00ue, ynopcTso,
aKKypaTHOCTb U LeJIeyCTPEMIIEHHOCTD
IIpY BBINIOJIHEHHUH 331aHUM.

DopMHUpOBaTH KPUTUUHOCTH MBIILIJIEHMS,
YMEHHUE paclo3HaBaTh JJOTHYECKU
HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJINYATh
TUIOTE3Y OT (akTa.

Crenennas GyHKIUSA

25

dopmMupoBaTH UHTEPEC K YUYSHHIO, K
MPOIIECCY MTO3HAHUS, IOHUMATh U
WCIOJIb30BaTh (DYHKIIMOHATILHBIC
TTOHSATHSI, SI3BIK (TSPMHUHBI,
CUMBOJIMYECKUE 0003HAUCHNS),
BBIJICIISATH AJIbTEPHATHBHBIC CIIOCOOBI
JOCTUKEHHUS 1IeTTH U BBIOMPATH
HanOosee 3 PeKTUBHBIN CITOCOO.
®opmupoBaTh GyHKITMOHATIHHYIO
IrPaMOTHOCTb.

(opmMHupoBaTh MOHUMaHKUE QYHKIIUU KaK
Ba)KHEHIIIE MaTeMaTUIECKON MOJIEIN
JUTSL OTUCAHWSI IPOIIECCOB U SIBJICHUI




OKPY>KaIoIlIero MUpa.

[TepieHAMKYASIPHOCTH B
MIPOCTPAHCTBE

26

dopmupoBaTh MHUPOBO33pCHUE,
COOTBETCTBYIOII[EE COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH.

BocnuteiBath Tpyaoat00ue, ynopcTso,
aKKypaTHOCTb U LIEJIEYCTPEMIEHHOCTD
IIPU BBITIOJTHEHUH 33/1aHUH.

®opMHUPOBATH KPUTUYHOCTH MBIIIJICHUS,
yMEHHE pacrno3HaBarh JIOTHYECKH
HEKOPPEKTHBIE BBICKA3bIBAHUSI, OTJIMYATH
TUNOTE3Y OT (akra.

Tpuronomerpuueckue GyHKIUU

26

®opMUpOBaTH HHTEPEC K YUCHHUIO, K
npoIieccy MO3HaHUs, TOHUMATh U
UCTIOJIb30BaTh (PYHKIIMOHAIBHEIE
TIOHSTHSI, SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUCHUS),
BBIJICIISATH AJIbTEPHATHBHBIC CIIOCOOBI
JOCTHOKEHUS LI U BBIOMPATh
HanOoee 3¢ PeKTUBHBIN CITOCOO.
®opMupoBaTh GYHKIIMOHATBHYIO
IPaMOTHOCTb.
®opMupOBaTh MOHUMAaHNE PYHKIIUU KaK
Ba)KHEHIIIEH MaTeMaTHYECKOU MOJICITU
JUTSL OTIMCAHMSI TPOIIECCOB M SIBJICHHUIA
OKPYIKaIoIIero Mupa.

TpuroHomerpudeckue ypaBHEHHS U
HEPaBEHCTBA

17

dopMuUpoBaTh TOHUMAHNE YPABHEHUS
KaK BaKHEHUIIIel MaTeMaTHUeCKON
MOJIEJIN JIJISl OTIMCAHUS U U3YUCHUSI
pa3HOO0OpPa3HBIX pEaNbHBIX CUTYAIIUH.
BocnuteiBath y ydanuxcsi JIOTHYECKYIO
KYJIbTYpPY MBILUIEHUS, CTPOTOCTh U
CTPOMHOCTB B YMO3aKJIFOUCHHSIX.
dopmupoBaTh YMEHUE UHTEPIIPETUPOBATD
TOJTYYEHHBIN MPU PEIICHUN YpaBHEHUS,
HEPaBEHCTBA UJIU CUCTEMBI pe3yJIbTarT,
OIICHUBATH €0 MPaBIONO0I00He B
KOHTEKCTE 33JJaHHOM peajbHON CUTYyalluu
WY NPUKIIAJHOMN 3a/1a4u.

MHororpanHuku

14

Pa3BuBaTh npocTpaHCTBEHHOE
MBIIIUIEHHUE, KaK MPOIECcC CO3IaHMs,
OIIepUPOBaHUS 00pa3aMu M OpUEHTALUU
B pealbHOM U BOOOpakaeMoM
MIPOCTPAHCTBE MPHU PELICHUHU Pa3IMYHOTO
THUIIA 33/1a4, JTJA0OPATOPHBIX PadoT.

®opMHUpPOBaTH OTBETCTBEHHOE
OTHOILIEHHE K 00y4eHHIO, TOTOBHOCTb U
CIIOCOOHOCTH K CAaMOPa3BUTHUIO U
camM000pa30BaHHIO, CO3HATEIHHOE
OTHOILIEHHE K HENPEPBIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCICITHON
npo¢eCCHOHAIBHON U 00IIECTBEHHOU
NESITEbHOCTH.




BocnuteiBaTh TBOPYECKUN CTUIIb
MBILIUIEHUS, BKJIIOYAIOIIUHI B ce0st
c000pa3sUTEIHLHOCTh, HAOIIOAATEIBHOCTD,
XOpOLLYIO NMaMATh, OCTPBIN IIIa30MeED,
(aHTa3MI0, BHUMATEIHHOCTD;

[IpousBoHas u e€ MpuMEHEHHE

24

dopMUpOBaTH CIIOCOOHOCTH CTPOUTH U
HCCIEeA0BaTh IIPOCTEHIINE
MaTEMAaTHYECKHUE MOJIEIH IIPU PELICHUH
IIPUKJIAHBIX 3a/1a4, 3aJ1a4 U3 CMEXHBIX
JUCLUIUINH.

PacimmpsATe Kpyro3op y4ammxcs yepes
peuieHne MaTeMaTHYECKUX 3a/1a4.
®opMUpOBaTH CIIOCOOHOCTH TPUMEHSTh
MaTEMAaTHYECKUE METOJBI K
HCCIIEA0BAHUIO IIPOLIECCOB B IIPUPOJE U
oO1recTBe.

IToBTOpeHune

Bocnuranue — poccuiickol  rpakIaHCKOU
HWACHTUYHOCTH: TATPUOTU3MA, YBAXKECHUS K
OteuecTBy, OCO3HaHUsA BKJIaJia
OTEYECTBEHHBIX  y4Y€HBIX B  DPa3BHUTHE
MHPOBOU HAYKH.

11 kiaace

Pa3nen

KoauyecTBo
4acoB

KonTpoas

ITokazarenpHas u
norapudmuueckas GyHKINN

32

2

DopMHUPOBATh UHTEPEC K YUEHHIO, K
MIpOIECCY ITO3HAHMS, IOHUMATh U
UCIIOJIb30BaTh (PYHKIIMOHAIbHbIE TOHATHS,
SI3BIK (TEPMHUHBI, CAMBOJIMYECKHE
0003HaYeHMS), BBIACTATH albTePHATUBHBIC
CIOCOOBI TOCTHKEHUS LIEJIN U BBIOUPATh
HanOosee 3¢ (HeKTUBHBIN C110CO0.
®opmupoBaTh QYHKIIMOHATIBHYIO
I'PaMOTHOCTb.

®opmupoBaTh NOHUMaHUE QYHKIUHU KaK
Ba)KHEUIIIEH MaTeMaTHUeCKOM MOJEIN IJIs1
ONMCaHUs POLIECCOB U SABJICHUI
OKPY’KaIoILEro MUpaA.

KOOleI/IHaTBI " BCKTOPHI B
IMPOCTPAHCTBEC

16

®opMUPOBaTh KPUTUYHOCTD MBIIIIICHHS,
WHUIHMATUBY, HAXOTYUBOCTh, aKTHBHOCTb
IIPU PELIeHUH MaTeMaTHYeCcKUX 3ajay.
dopMUpOBaTh YMEHHS OTpenieNnTh
MTOHATHS, YCTAaHABIMBATH TPUIHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXxeHue, yMO3aKIIIoueHue
(MHIYKTHUBHOE, 1eTyKTUBHOE U 1O
AHAJIOTHH) U JIEJIaTh BBIBOJIBI.

WNHTerpan u ero npumMeHeHue

13

®opMHUpPOBaTh LIETOCTHOE MUPOBO33PEHHE,
COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM
MIPaKTUKH.

@®opMUpPOBaTH OTBETCTBEHHOE OTHOILIEHUE
K 00y4eHHIO, TOTOBHOCTh K CAMOPa3BUTHIO




¥ caM000pa30BaHUIO HA OCHOBE MOTHBAIIUU
K O0y4YEHHUIO ¥ TIO3HAHUIO.

®opmMUpOBaTh YMEHHUE UCITOIb30BaTh
nproOpeTEHHbBIC 3HAHUS B TIPAKTUYECKOM
JESTEIILHOCTH.

Tena Bpaienus

29

dopmupoBaTH YMEHHSI OTIPEICIISATH
MOHATHS, YCTAaHABIMBATH NPUYMHHO-
CIIC/ICTBEHHBIE CBS3H, CTPOHUTH JIOTHUECKOE
paccyx/ieHue, yMO3aKIIOuCHHe
(MHAYKTHBHOE, IEYKTHUBHOE U T10
AHAJIOTHH) U JIEJIaTh BHIBOJIBI.
®opMHIpOBaTH OTBETCTBEHHOE OTHOILICHNE
K 00y4eHHIO, TOTOBHOCTH K CAMOPA3BUTHIO
¥ caMOOOpa30BaHUIO HA OCHOBE
MOTHBAIIUH K 00YUEHUIO U IMO3HAHHUIO.
®opmupoBaTh MpeCcTaBIeHUS 00 HACSX U
METO/IaX MaTeMaTUKH KakK 00
YHUBEPCAILHOM SI3bIKE HAYKU M TEXHHKH.
dopMupoBaTh YMEHHE PaOOTaTh B
KOJUIEKTHBE U HaXOJIUTh COTJIaCOBAHHBIC
pereHHS.

dopmupoBaTh yMEHHE BUICTD
MaTeMaTHYECKYIO 3a/1a4y B KOHTEKCTE
poOJIEMHOI CUTYaluy, B IPYTUX
JMCIUIUIMHAX, B OKPYXKAIOIIEH KU3HU.

DneMeHThl KOMOMHATOPUKH.
bunom HeroTona

12

dopMUpOBaTH YMEHHE COOTHOCHTh
MIOJTyYEHHBIA PE3yJbTAT C MMOCTABICHHOM
LEIIBIO.

dopMHUpOBATH UHTEPEC K U3YUCHUIO TEMBI
U JKeTIaHhe MPUMEHSITH MPUOOPETEHHDBIE
3HAHUS U YMCHUSI.

®opMUpOBaTH YMEHUS OTPEIENATh
MOHATHS, CO3JaBaTh 0000IIEHHUS,
yCTaHABIMBATh aHAJIOTUH,
KJIACCU(PUITUPOBATH.

dopmupoBaTh yMeHuE GOPMYyIUPOBATH
COOCTBEHHOE MHEHUE, PA3BUBATh MOTUBBI U
MHTEPECHl CBOCH MO3HABATENHHOM
JIEATEIBHOCTH

DNEeMEHTHI TEOPUH BEPOSITHOCTEN

15

®opMUpOBaTh CIIOCOOHOCTH OCO3HAHHOTO
BBIOOpA U TOCTPOCHHUS JaIbHENIIEe
MHIUBUAYAIBHON TPAEKTOPHH.
®opMHUpOBaTh YMEHHUE OCYIIECTBIATh
KOHTPOJIb CBOEH EATEIBbHOCTU B IIPOLIECCE
JOCTUKEHUS pe3ynbTara.

dopmupoBaTh YMEHHE (HOPMYITUPOBATD
COOCTBEHHOE MHEHUE, MPEACTABIATh
pe3yJIbTaT CBOEH JESATEIBHOCTH. .
(DOpMI/IpOBaTB YBAKUTCIIbHOC OTHOLICHHUC K
TpyAy.

O06wemsl Ten. [Tnomans chepst

17

DopMHUpOBATH BAKHEHIIINE
MaTeMaTH4eCKHUe MOJAEIH JUIsl ONIMCAHUS U
M3YyYEHUS pa3HOOOPA3HBIX pealbHBIX
CUTYyallUi, CAMOCTOSITEIILHO CTABUTh
HOBBIE YUEOHBIC LIETH U 331a4H.




Vnensats 0co00e BHUMAaHHE BOCIIUTAHUIO
YYBCTB 3THYECKHX HOPM, HAXOYUBOCTh U
AKTUBHOCTH, KPUTUIHOCTH MBIIIIICHUS U
WUHUIMATHBY IPU PEIICHUN
MaTeMaTHYECKUX 3a/1a4.

dopMHUpOBATH UHTEPEC K YUCHHIO, K
MPOIIECCY MO3HAHUS.

dopmMupoBaTh YMEHHUS TOHUMATh U
HCIOJIb30BaTh MATEMATHUECKUE CPECTBA
HaTJISTHOCTH: YePTEKHU, TPapUKH,
TaOJIUIIBI, TUATPAMMBI.

IToBTOpEHME KypCca MaTeMaTUKU

36

@opMHUpPOBaTh OTBETCTBEHHOE OTHOILEHUE
K 00y4EHHIO, TOTOBHOCTB M CITOCOOHOCTD K
CaMOPAa3BUTHIO U CAMOOOPA30BAHHIO HA
MPOTSDKEHUH BCEH JKU3HU; CO3HATEIILHOE
OTHOIIECHUE K HEIIPEPEIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCICITHOW
poeCCHOHAIBHON 1 0OIIIECTBEHHON
JESITETTLHOCTH.

@OopMHPOBATH YBAXKUTEIBHOE OTHOLICHHE

K Tpy#ay.




VIIl. Onucanue yueO0HO-MeTOAMYECKOI0 H MaTEePHAJIbHO-TEXHHYECKOr0 o0ecreyeHust
00pa30BaTeJILHOIO Npouecca no npeamery «MaremaTuka

OcHamienue mporecca 00y4eHHss MaTeMaTHKe oOecrieunBaeTcss OMOIMOTeYHbIM (DOHIOM, MEYATHBIMU
nocoOusIMU, a Takke HHOOPMAIMOHHO-KOMMYHHKATHBHBIMH CpPEICTBAMHU, TEXHHMYECKHMMH CpPEIACTBAMHU
o0ydeHus1, yaeOHO-TIPAKTHYECKUM U y4eOHO-1a00paTOPHBIM 000PYIOBAHUEM.

1. bubaunoreunblid (poH/

e -HOpPMaTHBHBbIC TOKYMeHTH: DenepanbHBIi TOCYJapCTBEHHBIH oOpas3oBaTenbHbd craHaapr OOO;
@dyHnaMeHTaIbHOE SAPO coaepikaHus oOmero oOpasoBanusi; IIpumepHas mporpaMma CpegHero
obmero oopa3oBanus o matematuke ( CtaHmapThel BToporo nokosieHus) — M. : Benrana-I'pad, 2012r.

e  -aBTOpPCKHE IMporpamMMmbl Mo Kypcam marematuku S5-11 kin. A.I'. Mepsmsk, B.b. Ilomonckuii, M.C.
Axup, JI.A. Homuporckuii, E.B.bytiko.- M. : Benrana- ['pad, 2019.;

e -yuyeOHHMKH 10 anredpe u reomerpun st 10-11 knaccos aBropoB A.I'. Mep3msk, B.B.ITononckwnii, M.C.
Sxup. M. : Benrana — I'pad, 2019. ;

e -yueOHBIEC TOCOOUS:

1) numakTHyeckre mMarepHaibl «Anrebpa u Hayama maremarnyeckoro anaiamsa 10,11 xm», «I'eomeTpus
10, 11 xm» A.I. Mep3nsak, B.b. Tlononckuii, E.M. Pabunosuu, M.C. fkup. — M. : Benrana —
I'pa,2019.

5) cOOpHHMKHM KOHTPOJIbHBIX PaboOT;

L4 -11ocoous JJI1 ITOATOTOBKH /W IMPOBCACHUA I‘OCYI[apCTBeHHOf/'I arTeéCTaly 110 MaTEMaTUKE 3a KypC
cpeL[Heﬁ IIKOJIBI,

e  -HayyHas, HAYYHO-TIOMYJSIpHAs, HICTOPHUYECKas JUTepaTypa;
e  -CIIpaBOYHBIC TOCOOUSI (FHITUKIIONENH, CJIOBAPH, CIIPABOYHUKH IO MaTEMATHKE U T.I1.);
2.I1eyaTHbie mocodOus
e - Ta0OiuIKI MO anredpe 1 HavajgaM MaTeMaTUYECKOro aHanu3a u reometpun 11 10-11 kimaccos;
o -IIOPTPETHI BEIAAKOIIINXCA I[CSITGJ'Ief/'I MaTEeMaTHUKU.
3.Audopmanumonnbie cpeacTaa
o -Komnekuust menuapecypcos,;
e llHTepakTUBHBIE TOCOOUS
®  -HNIEeKTpUPUIIMPOBAHHBIE U IEMOHCTPAIIIOHHBIE CTEH/IBI;

e -Unrepner.

S5.Texuuyeckue cpeacTBa 00y4eHUs1
®  -KOMIIBIOTED;
®  -MyJbTUMEAUANPOEKTOP;
® -UHTEpAaKTHBHAs 1OCKa.

6.Y4eOHO- mpakTH4YecKoe U y4eOHO- 1a0opaTopHOe 000py/iI0BaHue
®  -JJOCKa MarHUTHas C KOOPJUHATHON CETKOU
e -Ha0Op TEOMETPUYECKHX TE€JI - MHOTOTPAaHHMKM M Tejla BpamleHus (JeMOHCTPAllMOHHBIN |
pa3iaTO4YHbIN)



-KOMIUICKT YePTENHBIX HHCTPYMEHTOB: IIHHEIKA, HHUPKYIb, TpaHcmopTup, yromsHuK (30° u 60°),
yronbHUK (45° u 45°) (meMOHCTpaIMOHHBIN M Pa3JaTOYHbIH)
-3J1eKTpU(ULMPOBAHHBIE CTEH b

7. UnTepHeT-pecypcehl
http://www.informika.ru
http://www.ed.qgov.ru/
http;//www.edu.ru/

http://uztest.ru

http://4ege.ru
http://teacher.fio.ru

http://edu.secna.ru/main/ (HoBsle TeXHOJIOrHH B 00pa30BaHMH)



http://www.informika.ru/
http://www.ed.gov.ru/
http://uztest.ru/
http://4ege.ru/
http://teacher.fio.ru/
http://edu.secna.ru/main/
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