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MNOACHUTEJIBHAS 3AITUCKA

Pabouast mporpamMmma ydeOHOro Kypca «PemieHue 3aad MOBBIIICHHON CIIOXKHOCTHY JUIS
obOyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHOBe DenepaabHOr0 TOCYAapCTBEHHOTO
00pa30BaTeNILHOTO CTaHIApTa CPEIHEro oOImero ooOpa3oBaHHs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBAHUH, MPEIBABIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPaIUIHIA
poccuiickoro obOpaszoBaHus. Peanmm3zarusi mporpaMMbl 00€CIIEYHBACT OBIIAJCHHUE KITIOYCBBIMU
KOMIIETCHIIMSIMK, COCTaBJISIONIMMHI OCHOBY JUISI CAMOPA3BHUTHUS U HEMPEPHIBHOIO OOpa30BaHMS,
[EJIOCTHOCTh  OOIIEKYJAbTYPHOTO, JIMYHOCTHOTO U IIO3HABATEIBHOTO PA3BUTHS JINYHOCTH
oOyJaromuxcsi.

OEJN U3YYEHUSA YYEBHOI'O KYPCA

[IporpaMMa HampaBieHa Ha peaqu3alldi0 CUCTEMHO - JESATENIbHOCTHOTO MOJXOa K IMPOLeccy
00y4eHus1, KOTOPBIN 00eCIeYnBaeT:

. [OCTpOeHHE 00pa30BaTENLHOIO Mpolecca ¢ Y4ETOM HWHAMBUIYAIbHBIX, BO3PACTHBIX,
MICHXOJIOTHYECKUX, (PU3UOJIOTHUECKIX 0COOEHHOCTEH U 37J0POBbSl 00YJarOIINXCS;

. ¢dbopMUpOBaHHE TOTOBHOCTH OOYYAlOLIMXCS K CAaMOPa3BUTUIO U HEMPEPHIBHOMY
00pa3oBaHUIO;

. (dbopMHUpOBaHNE AKTUBHOM y4yeOHO-1103HABATEIbHOMN JeSTEIbHOCTH 00yYatOLIUXCS;

e (bopMHpOBaHKE TO3UTHBHOTO OTHOUICHUS K MIO3HAHUIO HAYYHOH KapTHHBI MUPA;

. OCO3HAHHYIO OpPraHU3alMi0 00yUYarOIIUMUCS CBOCH NESATEIbHOCTH, a TAKXKE aIeKBaTHOE
€€ OllCHUBAHMUE;

. IIOCTPOEHHE Pa3BHUBAIOILEH 00pa3oBaTeIbHON cpesibl 00yueHHs.

N3yuenne kypca HalpaBIeHO HA JOCTHXKEHUE CIIEAYIOLINX LIETIEeH:

. CHCTEMHOE M OCO3HaHHOE YCBOCHHE Kypca ainreOpbl ¥ Hayaja MaTeMaTH4ecKoro aHajIn3a;
L (1)0pMI/IpOBaHI/I€ MAaTEMAaTHYCCKOI'O CTHUJIA MBIIIJICHHUA, BKIIOYAKOIIECTIO B ceos HUHAYKIOUIO
U JIeNyKINI0, 0000IIeHne U KOHKPETH3alUIo, aHallM3 M CHHTE3, KJIACCU(PHKALUIO0 M CHCTEMa-
TH3aLHI0, a0CTParnpoBaHKe W aHAJIOTHIO;

. pa3BUTHE HMHTEpeca OOydaIoUIMXCS K M3YyYEHMIO aireOpbl M Hadajl MaTeMaTH4ecKOro
aHaJn3a;

. UCIOJIb30BaHNE MaTEMaTUYECKUX MOJENeN JUIsl pelleHus MPUKIAJAHbIX 3a/1ay, 3a7a4d U3
CMEXHBIX JTUCUHUILINH;

. MPUOOPETEHUE OMNbITa OCYIIECTBIEHUS Y4e€OHO-HCCIIEI0BATENbCKOM, MPOEKTHON U
MH(}OPMaLMOHHO-TIO3HABATENIbHOM 1€ TENbHOCTH;

. pa3BUTHE WHIMBUAYAJIBHOCTH U TBOPYECKHX CIIOCOOHOCTEH, HampaBiIeHHOE Ha

MOATOTOBKY BBIITYCKHUKOB K OCO3HAHHOMY BBIOOPY Mpodeccru.

Kypc obnanaer 3HaUMTENbHBIM BOCHHUTATENIbHBIM IOTEHIIMATIOM, KOTOPBIH peanu3yercs
KaK uyepe3 y4eOHBI MaTepuas, CIOCOOCTBYIOMUN (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMS,
Tak W depe3 crnenupuKky y4eOHOW JeATEIHHOCTH, TPEOYIIel CcaMOCTOSTEILHOCTH,
AKKypaTHOCTH, IpPOJOJDKUTEIBbHOM KOHIEHTpAalMd BHHMMAHHS M  OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3yJIbTaT.

B ocHoBe Meronuku oOydeHus anreOpe W HayajgaM MaTeMaTHUYECKOTO aHaiu3a JIEKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

OcHOBHBIE 3aJjaud  MPOrpaMMbl  3JEKTHMBHOTO Kypca- oOecrneyeHHe BO3MOXKHOCTHU

MCIIOJIb30BAaHUSl MaT€MAaTUYECKUX 3HAHUNW M YMEHMM B MOBCEJHEBHOW XM3HH U BO3MOKHOCTH



YCIEIIHOTO MPOJOJKEHUsT 00pa30BaHUS IO CIELUAIBHOCTSAM, HE CBS3aHHBIM C IPUKIIAJAHBIM
UCTOJIb30BAaHUEM  MaTeMaTUKU. Pa3BuUTHE KOMMYHUKAaTHBHBIX YMEHHUH((POpPMyIHUpOBaTh,
apryMEHTHPOBAaTh U KPUTHKOBATh), (POPMUPOBAHHIO OCHOB JIOTUYECKOTO MBIIUICHHUS B YaCTH
IIPOBEPKU MCTUHHOCTH U JIO)KHOCTH YTBEPKIAEHUM, MOCTPOCHUS NPUMEPOB U KOHTPIPUMEPOB,
[EMOYEK YTBEPXKACHUH, (OPMYIMPOBKH OTPHUIIAHUH, a TaKKe HEOOXOIUMBIX M JOCTATOUHBIX
ycinoBui. B 3aBucuMOCTH OT ypOBHS HPOrpaMMbl OOJbIIE WM MEHbIIE BHUMAaHUS YIENIACTCS
YMEHHUIO paboTarh IO AIFOPUTMY, METOJaM IIOMCKAa aIropuTMa M OIPENENIECHUI0 TI'PaHUIL
IIPUMEHUMOCTH aJITOPUTMOB.

[IporpaMma peanu3yeT aBTOPCKHE HJIEM pa3BUBAIOLIET0 OO0yueHUs anrebpe U HayalaM
MaTEMaTUYECKOT0 aHalln3a, KOTOPOE TOCTUTaeTCsl OCOOEHHOCTSAMHU U3JI0KEHUS TEOPETUYECKOIO
Marepuajia M CHUCTEMOM YINpaXHEHUW Ha CpaBHEHUE, aHaJIU3, BBIIEJICHUE TJIABHOIO,
YCTaHOBJICHHE CBS3€H, Kilaccu(uKalnio, 00001IeHrne U CHCTEeMaTH3aIHIO.

IIporpaMMa [aHHOIO 3JIEKTMBHOIO Kypca OPHEHTHPOBAHA HAa PACCMOTPEHHE OTACIBHBIX
BOIIPOCOB MAaTE€MAaTUKH, KOTOPBIE BXOIAT B COJAEPKaHUE €IMHOIO TOCYJapCTBEHHOI'O DK3aMEHA.
Kypc nomnonHser W pa3BUBaeT IIKOJIBHBIA KypC MaTeMaTUKHM, a TaKXe sBIAETCA
MH(OPMALlMOHHON ~ NOJAAEPXKKON  jJajbpHeiiero oOpa3oBaHUss M OPUEHTUpPOBaH  Ha
yZIOBJIETBOPEHUE 00pa30BaTEIbHBIX MOTPEOHOCTEN CTAPIIUX IIKOJIbHUKOB, UX aHAIMTHYECKUX U
CHUHTETUYECKUX CIOCOOHOCTeH. OCHOBHas Ued IAaHHOIO JJIEKTHBHOIO Kypca 3akKjoueHa B
paclIMpeHUH W YIUIyOJIEHMM 3HAHMW ydaluxcs [0 HEKOTOpPBIM pasjielaM MAaTeMaTUKH, B
00eCreyeHny MPOYHOI0 U CO3HATENBHOIO OBJIAJECHUS YUYAIMMUCS CUCTEMOH MaTeMaTH4eCKUX
3HAaHUM M yMEHWH, HEOOXOOUMBIX INpH CAade BBITYCKHOI'O HK3aMeHa, a s HEKOTOPbIX
HIKOJIBHUKOB — HEOOXOAUMBIX JUISI TPOAOIKEHHUSI 00pa30BaHUsl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

DneKTUBHBIN Kypc «Pelienne 3a1a4 NOBBIIIEHHON cnoxkHOCTH. 10 - 11 kmacc» BXOIUT B 4acTh,
dbopMupyeMyr0 ydyacTHUKaMU 0Opa3oBaTENbHBIX OTHOIIEHWH, Ha u3yueHue kypca B 10- 11
KJ1accax orBojuTcs 1 yac B Henento (34 yaca 3a roj1), Bcero 68 yd. 4acos.



COJAEP)KAHUE YYEBHOI'O KYPCA
PaccmarpuBaemblii MaTepuan Kypca pa30MT Ha OJIOKM, B KOTOPBIX NPHUBOJATCA 3aJaHUs U
yOpaXHEHUs] I 3aKpeIuleHus, Oojee IOJIHOIO  yCBOEHUS  Marepuana W JJs
CaMOKOHTPOJISL.

B nauane kaxaoil Tembl OJl0Ka IPUBOJATCS KpaTKUE TEOPETHUECKHUE CBEICHMS, 3aTEM Ha
TUIOBBIX 3aJjayax pa3OUparoTCs pPas3jIMYHble METOJbl PEUICHUs 3aJad, YpPaBHEHUH, CUCTEM
YPaBHEHUI u
HEPABEHCTB.

B xoHIie Giioka mpeaararoTces 3alaHus Ha 0TpabOTKy IPUBEIEHHBIX cl10co00B perieHust. s
IIPOBEPKU YCBOCHMS MaTEpHalla IIPOBOAATCS TECTHI C 3aja4aMU PA3IIMYHON TPYIHOCTH.

10 kaacc (34 yaca)
1. Yucnorsie u OyKBEeHHBIC BhIpaXkeHUs (4 yaca).

HaXO)KIIeHI/IG 3HAYCHUN YMCIIOBBIX BBIpa)KCHHﬁ, HaXO0XICHUC IIPOLCHTAa OT
qucia, IIpO6HOﬁ 4yacTu 4uMciia. Beraucinenue HpOHOpHHﬁ. HGJ'IGHI/IG C OCTaTKOM,
OKPYIJICHUC 4YHCCII, IIPUMCHCHHC CBOMCTB CTEIICHM. BbIunclieHHME 3HA4YCHUM

BBIPKEHUE 110 3aJjaHHON opmyiie. Pemenue 3ananuii 3 EI'D mpouuibix ser.
2. TexcroBble 3a1aun (3 yaca)

Pemenue Pa3INYHbIX BHIOB 3agad Ha COCTaBJICHUC ypaBHeHI/Iﬁ, a TaK¥XKCEC

CUCTEM  ypaBHEHMH. 3agauyu C I[PUMEHEHHEM  TIe€OMETPUYECKOU
apu(pMETUIECKON MPOrpecCur, SKOHOMUYECKUE 3a]1a4u.
3. IIpeobpazoBanue BIpaKEHUI C HPPALMOHAIBHOCTHIO (2 Haca)

Haxoxnenue 3Ha4YeHMM BBIPAKEHUM, COAEpKalMX KopeHb. [IpnmeHenue

(GbOopMyIT COKpaAIIEHHOTO YMHOKEHHUS, CBOMCTB CTCIICHH.
4. Pemnienue uppanmoHAIbHBIX YpaBHEHUN U HEpaBEHCTB (3 yaca)

Meronpl pelieHHE ypaBHEHUH, cojepkammx KopeHb. Ot10op KOpHE,
BBISIBJICHHE TIOCTOPOHHMX KOpHEH, HaXOXJACHHE OOJacTH JOMYCTHUMBIX

3HAYECHHM.
5. Hexotopsie 3amaun mianumerpun (3uaca)

Pemenue 3aga4 C IIPUMCHCHHCM OCHOBHBLIX TCOPEM H TIOHSTUMN INIAHUMCTPHUH.

3agauu, coaepkaniye ABa BapuaHTa OTBETa.

6. [IppuMeHEeHHEe OCHOBHBIX TPUTOHOMETPHUYECKUX (OpPMYT K TpPeoOpa3oBaHUIO

BbIpaxkeHui (6 4acoB)

®opwmyiiel npuBeneHus. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOpMyIIbI
cinoxeHuss. PopMynbl KpaTHbIX apryMeHToB. PopMyibl mpeoOpa3zoBaHus
OpPOU3BEIACHUSI M CYMMBbl TpUrOHOMeTpuyeckux (QyHkuui. Hekotopsie

TOXJIECTBA JJIs1 OOPaTHBIX TPUTOHOMETPUUECKUX QYHKIIUH.
/. PenieHue TpUrOHOMETPUUECKUX ypaBHEHUN (6 4acoB)

Mertonpl perieHuit TPUTOHOMETPUUECKUX ypaBHeHHM. CriocoOb 0TOOpa KopHEen

B TPUTOHOMETPUUECKUX YPABHEHUSX.
8. IlpousBogHas GyHKIHH, €€ TCOMETPUUYECKUN U (HU3NIECKU CMBICI (4 yaca)

Onpenenenue mpou3BOAHOW. [‘eomerpuyeckuidi W (HUUYECKUNA  CMBICI

npou3BoaHON. Texanka auddepeHmpoBaHus
9. IlpumeHeHue MPOU3BOAHOM MPH HcclieoBaHuU GyHKIMH (4 daca).

UccnenoBanue pyHKIIMM HA MOHOTOHHOCTh. MeTO/ bl OTBICKAHUSI HAUOOJIBIIIEr0
U HauMeHblero 3HaueHnt Pynkuuu. MccnenoBanre QyHKIMU HA BBITYKJIOCTh

U BOTHYTOCTbD.



10.3ayger (14ac).
11 kaacce (34 yaca)

1. IlokazarenbHbIe YpaBHEHU(2 Yaca)

[lokazaTenbHble ypaBHEHUS: OJHOPOJIHBIE TIOKA3aTelIbHbIE YpPaBHEHMS,
ypaBHEHUS, CBOJASIIMECS K KBAJPATHBIM WIM K PAllMOHAIBHBIM ypaBHEHUSIM
BBICIIMX CTENEHEH; HeCTaHJapTHBIC MMOKa3aTeIbHbIE YPABHEHUS. Y paBHEHUS,
penaemMbie rpapuuecKuM METOI0M.

2. OCHOBHBIE TUITBI U METO/Ibl PEIICHUS OKa3aTEIbHBIX HEPaBEHCTB(2 yaca)

[Toka3zaTenpHBIE HEPABEHCTBA: OJHOPOJHBIC IMOKa3aTeJIbHBIC HEPABEHCTBA;
HEPaBCHCTBA, CBOJMIIMECS K KBaApaTHBIM WIH K  pPaldOHAIBHBIM
HEpPaBEHCTBAM  BBICIIMX  CTENEHEH; HEeCTaHJapTHbIE  IOKa3aTelIbHbIC
HepaBeHCcTBa. HepaBeHcTBa, penaembie rpaueckumM METOIOM.

3. Jlorapudwm u ero cBoricTBa(2 yaca)

CpoiictBa  norapupmoB. IIpumeHeHue CcBOMCTB  JIorapuMoB  IpHU
peoOpa30BaHUM BRIPAKECHHH, COJIEPKAIIUX JIOTapU(pM.

4. OCHOBHBIE TUIIBI M1 METO/IbI pELIECHUS JIOrapU(PMUUYECKUX YpaBHEHHI (2uaca)

Oco0OeHHOCTH pelIeHus JOorapu(pMUUYECKUX YpaBHEHUH. 3aMeHa MEePEMEHHOM
B JIOTapU(PMUYECKUX ypaBHEHUsIX. Pelienne norapuMuueckux HEpaBeHCTB C
NEPEMEHHBIM  OCHOBAaHHUEM. Meron ~ panMoHaIM3alUU. Pemenune
Jorapu(pMUUECKUX YpaBHEHHH MOBBIILIEHHOTO YPOBHS CIOXHOCTH

5. Meroasl pemienus iorapupmMuueckux HepaBeHCTB(3 yaca)

Oco6eHHOCTH pelieHus JJorapu(MUYECKUX HEPABEHCTB. 3aMeHa MepeMEHHOM
B jjorapu(muyeckux HepaBeHCTBax. PereHue orapuMuuecKux HEPaBEHCTB
C TEpEeMEHHBIM OCHOBaHMEM. Meron  paunoHanu3zanuu. PemeHue
Jorapu(pMUUYECKIX HEPABEHCTB MOBBIIICHHOTO YPOBHS CIIOKHOCTH

6. DiieMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTH (29aca)

3amauu, copeprkaume neMeHTsl komOnHaTopuku. Coderanue, pa3mMenieHue u
nepeMemienne.  Kiaccuueckoe — ompenesieHME  BEPOSITHOCTH.  TeopeMsbl
CIOKEHUsT M YMHOXEHHe BeposTHocTerd. Teopema baneca. dopmyia
bepnymn.

7. Ilpumepsl 3a1a4 HE TpUMEHEHHE 00BEMOB(2 yaca).

O0bem mapasienenuriesia, IpsiMoi mpu3Mbl. O0bEM TUPAMHUIBL. Y CEUCHHAS
UpaMu/ia.

8. Ilpumeps! perieHus 3a1ay ¢ TeaMyd BparieHus(2 gaca)

Konyc. Humunap. [lap. O6beM koHyca, nunuHapa mapa. [lnomaas 60koBoi
MMOBEPXHOCTH IWIIMH]Ipa, KOHYCa U Iapa.

9. Ilpaktukym mo pemiennro 3a1a4 crepeomerpun u3 EI'D(8 wacos)



3amaun u3 EI'D Ha mnocrpoenune ceueHuil. HaxoxxaeHue yriioB MexIy
IUIOCKOCTSAMM, MEXKIy IpPSMOM M INIOCKOCTBIO. 3aJadyd Ha HaXO0XKICHUE

KOMITOHEHTOB OOBEMHBIX TEJl.

10.MeTonp! pemieHnst S)KOHOMUYECKUX 3a1a4(4 Jaca)

3&,[[3‘11/1 Ha KpPCAOUTHI. 33,,[[8,‘{1/1 Ha IIOCTPOCHHUC MaTEeMaTHU4YE€CKOM MOJCIIH.
DKOHOMHYECKHE 3a/laii Ha IIPUMCHCHHUC HpOH3BOI{HOﬁ H IIOCTPOCHHUC

GyHKIMIA 110 YCTOBUIO 3a/1a4H.

11.Pemenue 3a1anuii ¢ mapamerpamu(4 gaca)

AHQINTUYECKAM METOJ PpEUICHUS YpaBHEHWI, HEPAaBEHCTB U CHCTEM
ypaBHEHHH ¢ mapaMmeTpamu. ['padudeckuii MeToj pelIeHUus YypaBHEHUH,

HEPABEHCTB U CHCTEM YPaBHEHUM.

12.3auet(1 yac)

MVIAHUPYEMBIE PE3YJIbTATbBI
OcBoenne y4yeOHOro npenmera «MaremaTHkay IOJKHO oOecreuuBaTh JIOCTHXKEHHE Ha
YPOBHE CpeaHero ooOmero o0pa3oBaHMs CJIEIYIOIUX JUYHOCTHBIX, MeETAalpeiIMEeTHbIX U
IPEMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS IpOrpaMMmbl ydyeOHoro mnpeamera «MaremaTuka»
XapaKTepU3YIOTCSL:

I'paxxnanckoe BocuTaHue:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW MO3UIMM OOydarolmlerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4WIEHAa POCCHMCKOro OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYECKMX OCHOBax
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIEHUH, Npolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMUAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUH € UX (QYHKIMSIMU M Ha3HAUEHUEM.

ITaTproTH4eckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBHIO POCCUMCKON I'paXkAaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HacTOALIEMY POCCHUNCKOM MAaTEMAaTUKH, LEHHOCTHBIM OTHOLIEHMEM K JIOCTH)KEHUSAM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONW MaTEMAaTHYECKOM IIKOJIBI, K HCIOJIB30BAHUIO ITHX
TOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoaa; c(pOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HayKW M JIeATENbHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOWYHBOTO OYyIYIIETO.

DCTETHYECKOE BOCIIUTAHHE:

JCTETMYECKUM  OTHOILIEHWEM K  MHUpPY, BKIIOUYasd OCTETUKY  MaTeMAaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, pacCykIEeHUNH; BOCIPUUMYUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE!

C(OPMHPOBAHHOCTBIO yMEHHUS NPUMEHITh MaTeMaTUYeCKUe 3HaHUS B HHTepecax
30pOBOTO U Oe30macHOro obpasza *HM3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO
(3mopoBo€e MHUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTHAbIXa, peryjspHas (punueckas
AKTUBHOCTH); (PU3UYECKOTO COBEPUICHCTBOBAHMSA, MPHU 3aHIATUSAX CHOPTHBHO-0310POBHUTEIHHOM



JESITEbHOCTBIO.
TpynoBoe BOCIIUTAHUE:
TFOTOBHOCTBIO K TPyAYy, OCO3HAHHCM LCHHOCTU pr,Z[OJIIO6I/I$I; HHTCPCCOM K pa3IMYHbIM
chepam pohecCHOHATLHOW ACSITELHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp Oynyiel npodeccuu 1 peaan3oBbIBaTb COOCTBEHHBIE



JKU3HEHHBIC TUIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMy O0Opa3oBaHUIO U
caMo00pa3oBaHUI0 HA TMPOTSDKEHWH BCEW JKU3HHM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUH PAKTUYECKUX 3a]]a4 MAaTEeMaTH4YE€CKON HApPaBJIEHHOCTH.

DKOJOTrH4eCKOe BOCIUTAHHUE!

c(OPMHUPOBAHHOCTHIO JKOJIOTUYECKOW KYIbTYPHI, TOHUMAHUEM BIHSHHS COIHAIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHHEM
I00AaNbHOTO — XapakTepa JAKOJOTMYECKUX  MpoOjieM; OpUEHTaluell Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUU JUIs pelleHUs 3a1ad B 00JacTH OKpYKarolled cpelibl, MIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

ennocTy HAy4YHOTO O3HAHUS:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAaKTUKH, TOHUMAHUEM MaTeMaTUYECKOl HayKu Kak cepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTHUSI U 3HAYUMOCTH ISl pa3BUTUS LIMBUIM3ALINY;
OBJIQJICHHEM SI3bIKOM MAaTEMAaTHKA U MaTeMaTHUYeCKOW KyJIbTYpOW Kak CpPEACTBOM IO3HAHUSA
MHUpPa; TOTOBHOCTHIO OCYILECTBJISATh MPOCKTHYIO M HCCIIEIOBATENbCKYIO JIeATeIbHOCTh
WHAWBUAYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTrPaMMBbl yUeOHOTO mpeaMera «MaTeMaTHKa
XapaKTEepU3YIOTCS ~ OBJIAJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OClCmEUsIMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHbIMU — PecyIsAmUHbLMU
oeticmeusiMu.

1) Yuueepcanvnvie nosnasamenwvhoie oeticmsus, obecneuusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VHaAOWUXcsi (0C80eHUE MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008AmenbCKUX onepayutl, ymeHui pabomams ¢ ungopmayuetl).

BazoBeie tornueckue neicTBuUs:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH OMpEACNCHUs TMOHATUH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIMU, OCHOBAHUS JJIs1 0000IICHUS
U CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAN3a;

® BOCIPHUHHUMATH, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIBIATH MATEMATHUUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYHS B paKTax,
JAHHBIX, HAOMIOJCHHUSIX W YTBEPXKACHHSX; IMpEIiaratb KPUTECPUH JJIS BBISBICHHS
3aKOHOMEPHOCTEN U POTUBOPEYUNIA;

e JleNaTh BBIBOJIBI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENIFHO JIOKA3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHHN (TIPSIMbIe
U OT TMPOTHBHOTO), BBICTpaUBaTh AapryMEHTAllUI0, TMPUBOAUTH MPUMEPHl H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOIBL;

e BBIOMpATH CMOCOO pelleHuss y4eOHOUW 3amauu (CpaBHHUBAThH HECKOJBKO BAapHUAHTOB
pelieHus, BEIOUpaTh Hanbolee MOIXOIAIMINUNA ¢ YYETOM CaMOCTOSTENIEHO BBIJICICHHBIX
KPUTEPHEB).

bazoBeie riccienoBarenbcKue JeHCTBHS:



UCIIONIb30BaTh  BOMPOCHl  KaK  HCCIECNOBATENIbCKHI  WHCTPYMEHT  IO3HAHWS,
(bopMyJIMPOBaTh BOIPOCHI, PUKCUPYIOLIUE POTHBOPEYHE, MPOOIEMY, YCTaHABIUBATh
HUCKOMOE M JIlaHHOE, (OPMHUPOBATH THIIOTE3y, APryMEHTHPOBATH CBOKO ITO3HIIHIO,
MHEHUE;

MPOBOJMTh CaMOCTOSITEJILHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCICAOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBIICHUs, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy O0OBEKTaMH, SIBIICHUSAMH, IPOIIECCAMHU;
CaMOCTOSITENILHO  (OPMYyITUpOBaTh O0OOMIEHUS W  BBIBOJABI 10  pe3yJbTaraM
POBEAEHHOTO HAOJIOICHHS, UCCIICIOBAHUS, OICHUBATh JTOCTOBEPHOCTh IMOJYUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTaTh MPEIITOJIOKCHHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ uapopmarueii:

BBISIBIIAITH 1€(DUITUTHI MH(POPMAIIUK, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BOIPOC H
JUISL pEILICHHS 33/1a4H;

BBIOMpaTh HMHGOPMALUIO W3 MCTOYHUKOB DPA3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEeMaTH3UPOBaTh M HMHTEPIPETUPOBATh WHPOPMAIMIO PAa3JIMYHBIX BHIOB U (OPM
Ipe/ICTaBIICHNUS;

CTPYKTYpHPOBaTh HMH(OpMAIMIO, TMPEACTAaBIATh €€ B  pasIUuHBIX  (opMmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHMBATh HAIAEKHOCTh HMH(POPMAIMH IO CAMOCTOSTEIHHO CHOPMYITHMPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvivie KOMMYHUKAMUGHbBLE OeliCmEUsl, 00eCnedusarom chopmuposanHocns
COYUANBHBIX HABLIKO8 00YUAIOUWUXCSL.
OO01exHue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBHUSAMHU U IEIAMHU
OoOLIeHMs; SCHO, TOYHO, I'PAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y pEeLIeHMs 3aaul, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

B X0JI€ 00CYKJIEHHsI 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAAEMOU TEMBI, IPOOJIEMBI,
pemaeMoil  3aJaud, BBICKa3blBaTb MJEH, HALCJIEHHbIE Ha IIOMCK PELICHUs;
COIMOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JpYIMX YYacTHUKOB JHMAJIOra,
0oOHapyXUBaTh pa3IMuue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH (hopme popMyIHpOBaTh
pa3HOIJIacHsl, CBOM BO3PAKECHMUS;

MPEJICTaBIIATh PE3yNbTaThl PEHICHUs 3a7au, SKCIEPUMEHTa, UCCIeA0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIJICHUS C Y4ETOM 3a/ad IMpe3eHTalUu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHueCcTBO:

MOHMMATh M HUCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIAMBUAYAIbHON pabOThI
OpU peHIeHWH Y4YeOHBIX 3a7ay; NPUHUMATh LeJdb COBMECTHOH JIeSTeNbHOCTH,
IUIAaHUPOBATh OPraHMU3alMI0 COBMECTHOW pPabOThl, pacupenensTb BHAbI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpoOLECC U pe3ynbTaT padboThl; 0000maTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboThl (00cykaeHUs, 0OMEH MHEHM, «MO3TOBbIE
HITYpPMBI» U HWHBIE); BBINOJHATH CBOIO YacTb pPa0OTBl M KOOPAMHUPOBATH CBOU



JeWCTBUS C APYTMMHU WICHAMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIAAa B OOIIUI
MPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHA.

3) Vuusepcanvuvie pecynamuenvie deticmaus, obecneyudarom hopmuposanue cCMulCl08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE IUYHOCTIU.

Camoopranusanus:

COCTABJIATh ILJIAH, AJTOPUTM pEIlEHHs 3aJaud, BbIOMPATh CIIOCOO pELIeHHs C Yy4ETOM
HUMEIOLIUXCA PECypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(pOpMAaILIUK.

CaMOKOHTPOJIb:

BJIAJICTh HAaBbIKAMHM IIO3HABATENBHON peQIEeKCHN Kak OCO3HAHUS COBEpPLIAEMBIX
JEUCTBUI M MBICIUTENBHBIX IPOLECCOB, HX pe3yibTaTOB; BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLecca W pe3yibTaTa PELICHUS MaTeMaTH4eCKON
3a7a4y;

IIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PEILIEHUU 3aa4M, BHOCUTh
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMJIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE peE3yJibTaTa LW U YCIOBUSM, OOBICHATH NPUUYUHBI
JOCTHIKEHUSI WM HEIOCTUXKEHUs pPe3y/lbTaToOB JEATEIIbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATBI

OcBoenne kypca «PemieHue 3anay NOBBILIEHHOW CIOKHOCTW» Ha YpPOBHE CpPEIHEro
obmero o0pa3oBaHMsl JOJDKHO oOecrneuyuBaTh JOCTHXKEHHE CIEAYIOIIMX —IPeIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 kaacce

VYyanmiica HayuuTc:

dbopMynTupoBaTh OMpEICICHNsT HAuWOOJBIIET0 W HAWMEHBIIET0 3HAYCHUU
byHKUMM, 4YETHOM M HEYETHOM (yHKUMI, oOpatuMol (YHKUHMH, B3aHUMHO
oOpaTHbIX (GYHKIMNA, OMNpeAeseHus 00JIacTh ONpeNeieHUs] ypaBHEHUU
(HepaBEeHCTB), PAaBHOCUJIBHBIX YPAaBHEHHU (HEPaBEHCTB), YPABHEHHI-CIICICTBUN
(HEpaBEHCTB-CIEICTBUI ), TOCTOPOHHETO KOPHS;

dbopMyIMpoBaTh TEOPEMBbI O CBOMCTBaX TpaduUKOB UYETHBIX W HEUETHBIX
dynxmi,

HAXOJIUTh HauOOJIbIlIee U HAUMEHbIIIee 3HAUCHUS (DYHKIIMM Ha MHOKECTBE 10 €€
rpaduky, ucciaeaoBarh QyHKIHNIO, 3aJaHHYI0 POpMYIION, HA YETHOCTh, CTPOUTH
rpaduky QYHKIHHA, UCTTONB3YS YETHOCTD WIIH HEUETHOCTH;

dbopMynIupoBaTh ONpeeICHNe CTENeHHOW (YHKIMK C [EeTbIM TOKa3aTelneM,
ornpeaeneHne KOpHs (apuMeTHIecKoro KOpHs) N-i CTEMeHH, a TAK)KE TeOPEMBI
0 €ro CBOMCTBaxX, OMNpEJENCHUE CTENEHU C pPAalMOHAJBHBIM IOKa3aTesieM, a
TAKKE TEOPEMBI O €€ CBOMCTBAX;

dbopMynIpoBaTh OMpEIEICHNE CTETICHHON (DYHKIIMH C 1EIbIM TTOKa3aTeNIeM;
OMKCHIBATh CBOMCTBA CTETMEHHOW (DYHKITMU C IIEJBIM TOKa3aTejIeM, BBIIEISs



Cilyyar 4YETHOM M HEYETHOM CTENEHU, a TAK)KE HATyPAIbHOM, HYJIEBOU U LIEIOU
OTPULIATEIIBHOMN CTEIICHHU;

CTpouTh Tpaduku GyHKIMNA HA OCHOBE IrpaduKka CTEIIEHHON (YHKIIUU C IEJIBIM
noKasaTesieM; HaXOAWTh HauOOoJbIllee M HAaUMEHbIIEE 3HAYCHUS CTEIEHHOU
(GYHKIUU € 1EIbIM MTOKa3aTeNeM Ha MPOMEXKYTKE;

bopmyaupoBaTh ornpeaesieHne KopHs (apupMeTHudecKoro KopHs) N-if crenexnu, a
TAK)KE TEOPEMBI O €T0 CBOMCTBAX, BBIAEISAS CIydau KOPHEHW YETHOM M HEUYETHOM
CTEIICHH;

pemiath ypaBHEHHSA, CBOJSIIMECS K YPaBHEHHUIO X' = @; BBINOJHATH
TOXK/IECTBEHHbIE NPEOOPA30BaHUSl  BBIPAXKEHUN, COJAEPKAIIUX  KOpPHU N-i
CTEIICHH, B YACTHOCTH BBIHOCUTH MHOXKUTEJb U3-TI0J1 3HaKa KOPHs N-U CTEIICHH,
BHOCUTh MHOMKHTENb MOJ 3HAK KOpPHSA N- CTENEHU, OCBOOOXKIATHCA OT
UPpAIMOHATFHOCTH B 3HaAMEHaTele ApoOW; OMMCHIBATH CBOWCTBA (DYyHKIIWH,
BBIJIETIAA CITydan KOPHEN YETHOM U HEUETHOM CTENIEHMU.

(bopMyIMpOBaTh ONPEEIIEHNE CTENEHU C PALIMOHAIBHBIM IOKa3aTelleM, a TAKXKe
TEOPEMBI O €€ CBOMCTBAX;

BBIMIOJHATh TOXKIECTBEHHbIE IPEOOpPa30BaHUs BBIPAKECHUN, COAEpIKAILUX
CTEIICHU C pPallMOHAJIBHBIM [10KAa3aTelIeM;

IPUMEHATh METOJl PABHOCHIJIBHBIX IIPE0Opa30BaHUM NIl pELIeHUs YPAaBHEHUN U
HEPABEHCTB; HAXOUTh 00JIACTh ONpEENICHUs] yPaBHEHUI 1 HEPABEHCTB;
IIPUMEHSATH METOJ CIIEICTBUM IS PEILIEHUS YPABHEHUM;

pemaTh HEpaBEeHCTBA METOJIOM MHTEPBAJIOB;

(bopMyIMpOBATH OINpEAEIICHNE PAIMAHHON MEPBI yria, ONpEeIeHUs] KOCHHYCA,
CHUHYCa, TAHT€HCAa U KOTAHI'€HCA yTIJIa MOBOPOTA, ONPENEIICHUS] IEPUOANIECKON
byHkunu, (Gopmyiibl cioxeHus, (GopMyiibl NpUBEACHHS, (POPMYJbl JBONHBIX
YTJIOB.

HaxOJWUTh PAJUaHHYIO MEpy yTIJla MO €ro rpaJyCHOM Mepe U IPadyCHYIO MeEpy
yIJIa [10 €ro paJiuaHHOW MEPE; BBIYUCIIATE JJIMHBI 1yT OKPYKHOCTEH;

BBUICHATh 3HAK 3HAUYEHUH TPUTOHOMETPUUYECKHUX (DYyHKUMH; ympouaTh
TPUTOHOMETPUYECKAE  BBIPAKECHMSA,  HUCIOJIB3Ysd  CBOMCTBA  YETHOCTH
TPUTOHOMETPUUECKUX (PYHKIIHIA;

bopMynupoBaTh ONpPENECICHNUs NEPUOANYECKON  (PYHKIMHM, €€ TJIaBHOTO
[Iepuoaa;

yOpollarb  TPUTOHOMETPUYECKHE  BBIPAXKEHHUs,  MCIOJb3ys  CBOWCTBA
NEPUOJIMYHOCTH  TPUTOHOMETPUYECKUX  (DYHKIMI; ONUCHIBATH  CBOMCTBA
TPUTOHOMETPUUECKUX (PYHKITUI;

cTpouth Tpaduku (YyHKIUHA Ha OCHOBE TpadUKOB YETHIPEX OCHOBHBIX
TPUTOHOMETPUUECKUX (DYHKITUI;

peo0pa3oBbIBATH TPUTOHOMETPUUYECKHE BBIPAKEHUSI HA OCHOBE COOTHOILIEHUMN
MEXIY TPUTOHOMETPUUECKUMHU QYHKUIUSIMH OJHOTO U TOTO e apryMeHTa;
peoOpa3oBbIBATh TPUTOHOMETPUYECKUE BBIPAKEHUST Ha OCHOBE (opmyin
cliokeHus; (opMyJsl MpuBeaeHUs, (HOPMYNT ABOWHBIX M TOJOBUHHBIX YTJIOB,
dbopMys CyMMBI U Pa3HOCTH CHHYCOB (KOCHHYCOB), (OpMys IpeoOpa3zoBaHus



POU3BEICHUS TPUTOHOMETPUYECKUX (DYHKIIUN B CyMMY;
(OopMyIMpOBATh ONPEACIICHNS  ApPKKOCHMHYCAa,  apKCUHYCa,  ApKTaHIEHCA,
apKKOTaHT€HCa, CBOMCTBA OOpPATHBIX TPUTOHOMETPUYECKUX (DYHKIIMI, METO.
Pa3NIoKEeHUs] HA MHOKUTEIIH;
HAXOJIUTh 3HAYEHUSI OOPATHBIX TPUTOHOMETPUUECKUX (QYHKIUN AJI1 OTIEIbHBIX
TaOJIMYHBIX 3HAYCHHUH apryMeHTa;
UCIIOJIb3YsI TIOHSTHS apKKOCHHYCA, apKCHUHYyCa, apKTaHTeHCa, apKKOTaHTEHCA,
pemaTh NpoCcTelIIe TPUTOHOMETPUYECKUE YPABHEHHS.
dbopMynupoBaTh CBONCTBA OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIINA;
cTpouTh Tpaduku QyHKIHI HA OCHOBE TPadUKOB YETHIPEX OCHOBHBIX 0OpPATHBIX
TPUTOHOMETPUUYECKUX  (YHKIMM;  YIOpouiaTh BBIPAKEHHUS, COJEpIKallie
oOpaTHbIe TPUTOHOMETPUUECKHE (PYHKIINU;
pemaTth TPUTOHOMETPUYECKHE YpPaBHEHMS, CBOMASAIIMECS K alreOpandyecKum
YpaBHEHUSM, B YAaCTHOCTH peIaTh OJHOPOJHBIE TPUTOHOMETPUUECKHE
YpaBHEHUS MEPBOIl U BTOPOI CTEMEHM, a TAK)XKE pellaTb TPUTOHOMETPUUECKUE
YpaBHEHUS, IPUMEHSS METOJ1 PA3JI0KEHUSI HA MHOKUTEIH;
pemaTh NpocTeiiye TPUroHOMETPUYECKUE HEPABEHCTBA;
(bopMynupoBaTh NOHSTHE MPOU3BOJHOW (PyHKUMH, (PUIUYECKOTO U
r€OMETPUYECKOTO  CMbICIAa  [POU3BOJHOM;  MPOMU3BOJHOM  CTENEHH,
KOpHSI; npaBuwia U depeHpoBaHus; (GopMysBl  IPOM3BOJHBIX
AJIIEMEHTapHbIX  (YHKIUH; ypaBHEHUE  KacaTellbHOM K  rpaduky
byHKIIH; IITOPUTM  COCTaBIICHUS ypaBHEHHUS KacaTelbHOW;, TIOHATHE
CTAIlMOHAPHBIX, KPUTHUECKUX TOYCK, TOUEK IKCTPEMYyMa;
IPUMEHATDH MTPOU3BOTHYIO K HCCIEAOBAHNIO (DYHKINUN U TIOCTPOSHUIO TPa(UKOB;
KaK HCCIeN0BaTh B MPOCTEHIIMX ciay4yasXx (yHKIMM Ha MOHOTOHHOCTB,
HaXOAWTh HauOOJbIIIee U HANMEHbIIIee 3HAUCHUS (DYHKIINN;
HAXOJUTh UHTEPBAJIbI BO3pACTAaHUS U YOBbIBaHUS (DYHKITUH;
CTPOUTb 3CKU3 rpauKa HENPEPHIBHON (PYHKIMH, ONPEAEIEHHON Ha OTPE3KE;
HaXOJWTh CTallMOHApHbIE TOYKM (YHKUWU, KPUTHUYECKHE TOYKH U TOUKHU
IKCTPEMYMa;
IPUMEHATDH TPOU3BOJHYIO K UCCIEAOBAHNIO (PYHKUINN U OCTPOEHUIO IpauKOB;
HaXOAUTh HauOOJbIIee U HAUMEHbILIEE 3HaYCHUE (PYHKIINU;
OIepUpPOBATh NOHATHUSAMU: TOUKA, IPsIMasi, MJIOCKOCTh B IPOCTPAHCTBE,
NapajuIebHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX U MJIOCKOCTEH;
pacrto3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (TIpHU3Ma, MUPaMHIa,
MPSIMOYTOJIHBIN Napaijiesienunen, Kyo);
n300paxaTh reOMETPUYECKHE (PUTYPBI C TOMOIIIBIO YePTEKHBIX
WHCTPYMEHTOB;
U3BJIEKaTh WH(OPMAIHIO O POCTPAHCTBEHHBIX TEOMETPHUUECKUX QUTYPAX,
MIPE/ICTABJICHHYIO Ha YEPTEkKAX;
npuMeHaTh Teopemy [ludaropa npu BeIUKCICHUN 3IE€MEHTOB
CTEPEOMETPUIECKUX PUTYD;
MPUMEHSTD JUIsl PEIICHUs 33]]a4 FeOMeTpHUUecKre (PaKkThl, €CIIU YCIOBHS



MPUMEHEHHUsI 331aHbI B IBHOU (opme;

peliaTh 3a7a41 Ha HaXOKICHNUE T€OMETPUUECKHUX BEIMUMH MO o0pa3iam Hin
JIrOpUTMaM;
JIeJ1aTh IUIOCKUE (BBIHOCHBIE) UEPTEKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM
YICJIe PUCOBATh BUJ CBEPXY, COOKY, CTPOUThH CEUEHUSI MHOTOTPAHHUKOB;
U3BJIEKaTh, THTEPIIPETUPOBATH U IPEOOPA30BHIBATh HHPOPMALIHIO O
reOMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEXKAX;

IPUMEHATh FeOMeTpUUecKre (aKThl 1711 peUIeHUs 3a/1a4, B TOM YUCIE
MPEANOIAraloINX HECKOJIBKO IaroB PEeIICHHUS;

ONMCHIBATh B3aUMHOE PACIOJIOKEHHE MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
dbopMynupoBaTh CBOICTBA U MPU3HAKU (HUTYD;

JIOKa3bIBATh TEOMETPUYECKHE YTBEPKICHHUS;

3a/1aBaTh MNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IMHAT;
BJIAJETh CTAaHAAPTHOM KIacCU(pUKALMEN NPOCTPAHCTBEHHBIX (PUTYP
(mpamMubl, IPU3MBI, TApAJIIEIIEIUIIEbI);

HCIIOJIb30BaTh CBOMCTBA F€OMETPUUECKUX (DUTYD JUIsl peLIeHUs 3a/1a4
IIPAKTUUECKOI0 XapakTepa U 3a/1ad U3 Ipyrux 00JacTeil 3HaHUi;

pemaTh NpocTeiire 3ajaui BBEIEHUEM BEKTOPHOTO Oa3uca.

11 kiaace

Y4aamuiicss HayquTCs:

pemiath  MoOKa3zaTelbHbIE  ypaBHEHHMs  (HEpAaBEHCTBA);  MPOU3BOJUTH
pPaBHOCWIJIbHBIE TIPEOOpa30BaHUsl TOKA3aTENbHBIX ypaBHEHHUH (HEPaBEHCTB);
pemiaTh  TOKaszaTelbHbIE ypaBHEHUS  (HEpaBEHCTBA), CBOJSAIIMECS K
anredpandecKum;

pemarh  JorapudMUYECKUe ypaBHEHHs] (HEpPaBEHCTBA); MPOU3BOJIUTH
paBHOCHUIIbHBIC MTPe0oOpa3oBaHusl JIorapu(PMUUECKUX ypaBHEHUN (HEPABEHCTB);
pemiath JiorapuMHUUECKUe ypaBHEHUsI (HEpPAaBEHCTBA), CBOJSIIMECST K
anreOpanyecKuM;

pemiath anreOpanyeckue ypaBHEHHS HAa MHOXKECTBE KOMILJIEKCHBIX YHCEN;
MIPUMEHSTh OCHOBHYIO TE€OpEMY alIreOphl;

CTPOUTH U UCCIEAOBATh JOTapu(PMUUYECKYIO U TTOKa3aTeIbHYI0 (PYHKIINH;
pacrio3HaBaTh BEPOSTHOCTHBIE SKCIEPUMEHTHI, OMHUCHIBAEMBbIE C TMOMOIIbIO
cxeMbl bepHysuIM; HaXOAUTh BEPOSITHOCTh COOBITHS, COCTOSIIETO B TOM, UYTO B
cxeMe bepHymm ycriexoM 3aBepIInTCs TaHHOE KOJIMYECTBO UCIIBITAaHUM;
dbopMynHpOBaTh OMNPEACIICHUS CIIy4ailHOM BEJIMYMHBI W MHOXECTBa ¢
3HAYEHHM; JUISI CIIyYaWHOW BEJMYMHBI C KOHEYHBIM MHOYKECTBOM 3HAUYEHHM
dbopMyIHpOBaTh OMpPEAENICHUs PACIPEACIICHHUs] CIIYyYailHOW BEIMYWHBI U €€
MaTeMaTUYECKOr0  OXHJIAHWS; HAXOJUTh MaTEMaTHUYEeCKOE  OXKHUIaHUE
CIIy4allHOW BEJIMYUHBI IO €€ paclpeeieHUI0; UCII0JIb30BATh BHIBOIbI TEOPUHU
BEPOSITHOCTEH B 3a7]a4axX C MPAKTUYECKUM KU3HEHHBIM COJICP>KaHHUEM;
dopMyMpoBaTh OMPENEICHUE COYETaHUS N-2JIEMEHTHOTO MHOXKECTBa Mo kK



AIIEMEHTOB; HCHOJIB3YsI (HOPMYJBl: KOJIWYECTBA MEPECTAHOBOK KOHEUYHOTO
MHOXXECTBA, PAa3MEUIEHUII N-3JEMEHTHOIO MHOXKECTBA IO K 3JIEMEHTOB M
COUYETaHUM N-3JIEMEHTHOTO MHOXECTBA IO K 3JEMEHTOB, pelaTh 3ajadu
KOMOMHATOPHOTO XapaKkTepa;

3anuceIBaTh popmyay 6uHoma HeroToHa.

HaXOAUTh 00BEMBI U IIOLIA/IM TOBEPXHOCTEN MPOCTEUILINX MHOTOI'PAaHHUKOB
C MpUMEHEHNeM (popmy;

pacrno3HaBaTh Teja BpalleHUs: KOHYC, LIUIUHAP, cPepy U map;

BBIUUCTIATH 00BEMBI U IJIOMIAAH MOBEPXHOCTEN MPOCTEHIIINX
MHOTOTPAaHHUKOB U TE€J BPAIICHHSI C TOMOIIBIO (HOPMYII;

ONEPUPOBATH NOHATUEM «IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBEY;
HAXOAUTh KOOPAUHATHI BEPIIMH Ky0a U MPSIMOYTOJILHOTO MapajlieIenuIe a;
HaXOJUTh MIPUMEPHI MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3H C
OTEYECTBEHHOU U BCEMUPHOMN UCTOPHEM;

IIOHUMATh POJIb MATEMATUKH B pa3BUTHH Poccun. B moBceTHEBHOW KU3HU U
IIPU U3YYEHUU JIPYTUX MPEIMETOB:

COOTHOCUTB a0CTpaKTHbIE TEOMETPUUYECKUE OHATUS U (AKThI C peaIbHBIMU
KU3HEHHBIMU OOBEKTaMU U CUTYaL[UsIMU;

HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX F€OMETPUUECKUX QUTYp IS
pelIeHns 3a1a4 IPaAKTUIECKOTO COACPKAHU;

COOTHOCHUTB IIOIIAIU TOBEPXHOCTEN TE OAMHAKOBON (POPMBI U Pa3IMUHOTO
pasmMepa;

OLICHUBATh (HOPMY MPaBUILHOTO MHOTOTPAHHUKA MOCJIE CIUIIOB, CPE30B U T. I
(ompenensTh KOJIMYECTBO BEPIIHUH, PEOEP U TpaHEl MOJTYYEHHBIX
MHOTOTPAHHHUKOB).



TemaTnueckoe IVIAHUPOBAHUE

10 Tema KonuyecTtBo yacon
KJIacC

YucnoBble 1 OYKBEHHBIE BBIPAKECHMUSI 4

TekcToBbIe 3a1a4n 3

[IpeobpazoBanue BoIpaxKeHUN C 2

HPPALHOHATIBHOCTHIO

Pemenue nppanoHaIbHBIX YPABHEHHUM U 3

HEPaBEHCTB

HekoTtopsle 3a/1auu IUIAHUMETPUHN 3
[IpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX 6
(dopMyJ1 K IpeoOpa30BaHUIO BBIPAKEHUHN

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUN U 6

HEPaBEHCTB

[IpousBoaHas GpyHKUINH, €€ TEOMETPUUECKUN U 3

(PU3HYECKUI CMBICT

[Iprmenenne MpON3BOIHOM MIPU UCCIEAOBAHUN 3

byHKIMN

3auer 1

Hroro: 34

11
KJIacC

IToka3aTenbHbIE YpaBHEHUS 2

OcHOBHBIE TUIIBI U METO/IbI pelIeHus 2

NIOKA3aTeJIbHbIX HEPABEHCTB

Jlorapudwm u ero cBoiicTpa 2

OcHOBHBIE THIIBI " METO/IbI peLIeHHUS 2

Jorapu(MHUUECKUX YpaBHEHHM

MeTobl pelieHus Jorapu(MUUIEeCKMX HEPABEHCTB 3

D1eMEeHTbl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTH 2

[Ipumepsl 3a/1a4 HE NPUMEHEHHE 00BEMOB 2

ITpuMepsl penieHys 3a7a4 ¢ TeJaMu BpAICHHUs 2

[IpakTUKyM 10 PELICHHUIO 337a4 CTEPEOMETPUU W3 8

EI'D

MeTobl pelIeHrs SKOHOMUYECKHX 3a]1a4 4

Pemenue 3aannii ¢ napamerpamu 4

3ader 1

Uroro 34

YYEBHO-METOJJMYECKOE OBECIIEYEHUE OFPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

MaremaTuka. Anrebpa n Hayana MmareMaTuueckoro aHanusa, 10-11 kmace/ Mepamsx AT,




Homuposckuii I.A., [Tonounckuit B.b., SAxkup M.C.; nox penakuueit [Togonsckoro B.E.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M3natensckuii nenTp «BEHTAHA -
I'PA®»; Axunonepnoe obuiectBo «M3narensctBo «lIpocsenienne»

Martemaruka: anreOpa 1 Hayalla MaTeMaTUYECKOT0 aHanu3a, reometpus. ['eomerpus, 10-11
kiaccel/ Atanacsia JI.C., bByry3os B.®., Kagomiies C.b. u apyrue, AKiimoHepHoe 0011ecTBO

«M3narenbcTBO «IIpocBerienue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Martemaruka: anreOpa u Hauana MaTemaruueckoro ananuza. 10-11 kinace. Jlugaktudeckue
Matepuaisl (0a3oBbiil ypoenb), BEHTAHA-I'PA®, kopnopanus "Poccuiickuii yueOHUK"
I'eometpus. 10-11 xnaccsl. [Toypounsie pa3paboTku k yueOHUKY ATaHacsiHa - CaaksH

C.M., byty3os B.®.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/

I'pa¢uk KOHTPOJIBLHBIX MEPONIPUATHI

KonTpoabHnoe Tun koHTpOISA Cpoxk nposeeHust Kuaaccsl
MeponpusiTue
IIpoBepka JIOMAILTHETO Texymnii Ha xaxxzom ypoke 10- 11 kn
3aJaHUsI
Ormpoc 1o mporIeHHON TeMe Ompoc mo | Ilo utoram | 10- 11 xn
MPOUJICHHOW TEME OCBOEHUSI TEMBI
KonTponbnas pabora Tematnuecknii Ilo utoram | 10- 11 kn
OCBOEHUS pa3iena
[IpakTuyeckas pabota Temarnuecknit B cootBercTBUM C 10- 11 kn
TEMaTUYECKUM
TUTAHUPOBAaHUEM
Hrorosoe TectupoBaHue [Ipomexxyrounas Anpens -man 10- 11 kn
aTTecTalys



https://resh.edu.ru/
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