Ipuiaoxenue Ne6

111. PaGouyasi nporpamMmma mno yueOHomMy npeametry «MartemMaTuka» (6a30BbIi
YpPOBeHb) cocTaBieHa Ha ocHoBe DenepanbHas pabouas mporpamma Mo ydeOHOMY
npenMery «MaTtemaTuka» (0a30BbIi YPOBEHB).

111.1. PaGouas mporpamma mno ydeOHoOMy npeamery «Marematuka» (0a30BbId
ypoBeHb) pa3paboraHa Ha ocHoBe DenepanbHOl paboyeil mporpamMmbl MO y4eOHOMY
npeamety «Matematuka» (06a30BbI ypoBeHb) (mpenMeTHas oOnacTh «Maremartnka u
uHpopMaTrka») (majgee COOTBETCTBEHHO - MporpaMma MO MaTEeMaTHKe, MaTeMaTHKa)
BKJIIOYAET MOSCHUTEIBHYIO 3aIIUCKY, COAEepKaHUE 00yUYeHUs, INIAHUPYEMBIE Pe3yIbTaThl
OCBOCHUSI ITPOTPAMMBI 110 MaTEMAaTHKE.

111.2. IlosicHuTenbHAs 3aMKCKa OTpakaeT oOIIHe eI W 3aJaud U3Y4YCHUs
MaTEeMaTHUKH, XapaKTEPUCTUKY TIICUXOJOTHMYECKUX TMPEANOChUIOK K €€ U3YYCHHIO
00y4JarIMMUMHCS, MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakKe MOAXOIbl K 0TOopy
coJiep KaHHUsl, K OMPeIeNICHUIO TUIAaHUPYEMBIX Pe3yJIbTaTOB.

111.3. Conepxanue oOydeHHs] PACKPBIBAECT COJEpKaTEIbHBIE JMHUU, KOTOpHIC
npeaaralTcst JUisi 00s13aTENhbHOTO0 U3YYEHHS] B KaXKJIOM KIJIAcCe€ HAa YPOBHE CPETHETO
ob1rero oOpazoBaHusl.

111.4. [Inanupyemble pe3ynbTaTbl OCBOCHHUS MPOrpaMMbl IO MaTE€MaTHKe
BKJIIOYAIOT JINYHOCTHBIE, METANpeIMETHbIE Pe3yJIbTaThl 32 BECh MEPHOJ] OOy4YeHHs Ha
YpPOBHE CpenHero ooOmero oOpa3oBaHHs, a TakKe TMPEIMETHbIC JOCTH)KCHUS
o0y4aroIerocs 3a Kax1ablii roJ] 00y4eHus.

111.5. TloscHuTeNbHAS 3aMUCKA.

111.5.1. Tlporpamma 1Mo MaTreMaTUKe Ha ypOBHE CpPEIHEro 00Iero oopa3oBaHUs
paspaborana Ha ocHoBe PI'OC COO c¢ yu€ToM COBpEMEHHBIX MHPOBBIX TPEOOBaHHIA,
NPEIbSABISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPAJUIUNA POCCUICKOTO
oOpazoBanus. Peanm3anuss mporpaMMbl 10 MaTeMaTHKe OO0ECIeUurMBaeT OBJIAJICHUC
KIFOUEBBIMU  KOMIICTCHIIMSIMH, COCTABJISIONIMMU OCHOBY JUISI  CaMOpPa3BUTHUS U
HEMPEPHIBHOTO 00Pa30BaHMsl, IETOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO
Y TIO3HABATEJIBHOTO PA3BUTHS TUYHOCTH O0YUYaIOIIUXCS.

111.5.2. B nporpaMMe o MaTeMaTUKE yYTEHbl MJIEH U TOJO0XKEHUS KOHUEHIUU
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pa3BUTHSA MaTeMaTH4eCcKoro oopa3zoBanus B Poccuiickoit deneparuu. B cooTBeTCTBUY C
Ha3BaHWEM KOHIICMIIMH, MaTeMaTH4YecKoe oOpa30BaHHWE JOJDKHO, B YacCTHOCTH,
MPEAOCTABIIATh  KaXJOMY OOyYaromemycsi BO3MOXKHOCTh  JIOCTHXKEHHUS  YPOBHS
MaTeMaTHYEeCKUX 3HAHUN, HEOOXOAUMOTOo /i JajJbHEHINEeH YCHEeNIHOW JKM3HU B
obmectBe. MIMEHHO Ha pelieHue ITOW 3aJauM HalleJieHa MporpaMMa I0 MaTeMaTHKe
0a30BOT0 YPOBHSI.

111.5.3. MareMaruka - ONMOPHBIN MPEAMET ISl U3YUCHHS] CMEKHBIX JTUCIUILINH,
YTO JieJIaeT 6a30BYI0 MaTEMATUYECKYIO MOJITOTOBKY HEOOXOAMMOIA.

111.5.4. TlpakTuueckass TOJE3HOCTh MATEMATUKH OOYCJIOBJI€HA HaJU4YHEM
MPOCTPAHCTBEHHBIX (HOPM, KOJIMUYECTBEHHBIX OTHOIICHUM, YKOHOMHUYECKHX PaCUETOB;
HEOOXOAMMOCTBI0O MAaTEMaTHYECKHX 3HAHUW B MOHUMAHUHU TPHUHIIUIIOB YCTPOWCTBA M
HCITOJTh30BaHMSI COBPEMEHHOM TEXHUKH, BOCIIPUATHS W WHTEPIpPETAIUs pasHOOOpa3HOH
COITMATLHOM, YKOHOMHUYECKONH MH(POPMAINH; MPAKTHICCKUX MPUEMOB IeOMETPHICCKUX
U3MEPEHUH W TOCTPOCHHMH, YTeHUs HWH(pOpMamuu, TMpeACTaBICHHONW B BHUIE TaOIWII,
JTUarpaMm U rpadukoB.

111.5.5. [IpumMeHeHNE MATEMAaTHUYECKOTO CTHIISI MBIIIJICHUS, MPOSBISIONIETOCS B
ONpeAeIEHHBIX YMCTBEHHBIX HaBbIKax, MpUEMax W METOJax MBIIUICHUS YeJOBEKa,
mpoiieccax 0000IIEeHUsS W KOHKPETHU3allMW, aHaln3a M CHUHTE3a, KiIacCuUKauuu u
cUcTeMaTHu3alliu, a0CTparupoOBaHUs U aHAJIOTHI Kak (POPMUPOBAHUU AITOPUTMHUECKOM
KOMITOHEHTBI MBIIIJICHUS ¥ BOCTIMTAHUHA YMEHUM JIEHCTBOBATH MO 33/IaHHBIM aJITOpUTMaM,
MO3BOJISIIONICH COBEPIIEHCTBOBATh M3BECTHBIE W KOHCTPYHPOBAaTh HOBBIE. OOBEKTHI
MaTeMaTHYEeCKUX YMO3AKIIOUEHUW, TpaBuja HX KOHCTPYMPOBAHHS PACKPHIBAIOT
MEXaHHU3M JIOTUYECKUX MOCTPOEHUH, CTOCOOCTBYIOT BHIpAOOTKE YMEHHM (OPMYIHPOBATS,
000CHOBBIBAThH M JIOKA3bIBATh CYKJICHHS, TEM CaMbIM Pa3BHBAIOT JIOTHUECKOE MBIIIJICHHUE.

111.5.6. OGyueHne MareMaTHKE KaK BO3MOKHOCTb Pa3BUTHS y OOydaromuxcs
TOYHOW, pALMOHATBPHOW W MHPOPMATUBHOM pedH, yMEeHHS OTOuMpaTh Haumboiee
MOJIXOJISAIIUE SI3BIKOBBIE, CUMBOJIMUECKHE, TpauuecKue CpencTBa ISl BBIPAKEHUS
CY>XJICHHI ¥ HaTJITHOTO UX MPeICTaBICHUSI.

111.5.7. Obmee 3HAKOMCTBO C METOJAMH IIO3HAHUS JICHCTBHTEIBHOCTH,
MpeACTaBJICHUE O TMpeaMeTe MU METOJIe MaTEeMaTHWKH, €ro OTIWYUS OT METOJ0B

CCTCCTBCHHBIX U T'YMAaHUTAPHBIX HAYK, 00 0COOECHHOCTSIX IMPUMCHCHHA MAaTCMAaTUKHU JIA
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pelIeHus] HAy4YyHBIX M TPUKIATHBIX 337a4 Kak HEOOXOAMMBIH KOMIIOHEHT o0O0Ien
KYJIBTYPBI.

111.5.8. U3ydeHne MaTeMaTHKH CIOCOOCTBYET ACTETUYECKOMY BOCIHUTAHHIO
YeJIOBEKa, ITOHMMAHHUIO KpacoThl M M34IIECTBA MAaTEMAaTHUYECKUX PACCYKICHUU,
BOCHPUITHIO T€OMETPUUECKUX (HOPM, YCBOCHHUIO UJIEU CUMMETPHH.

111.5.9. IlpuopurtetHpiMu nensiMu oOydeHusi marematuke B 10-11 xmaccax Ha
0a30BOM ypOBHE SIBJISIIOTCSI:

dopMupoBaHHE IEHTPAJIbHBIX MAaTEMaTHYECKUX TMOHATUNA (YHCIIO, BEJIMYMHA,
reomeTpuueckas ¢Gurypa, mnepeMeHHas, BEPOSITHOCTh, (YHKIUSA), OOCCIECUYMBAIOIINX
IPEEMCTBEHHOCTh U NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHusl 00y4aAIOIIHUXCS;

noJiBe/icHue OOy4YaromMXCs Ha JOCTYHHOM [UIsl HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTE€MAaTHKU U OKPYXKAIOIIET0 MHUpPA, TOHUMAaHHE MATEMaTUKH KaK 4acTH
oO011eit KyJIbTyphbl 4eTTOBEUYECTBA;

pa3BUTHE WHTEIUIEKTYabHBIX M TBOPYECKUX CIOCOOHOCTEH OO0yyarommxcs,
MO3HABATEIbHOM AaKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3yUYECHUIO0 MAaTEMATHUKU;

¢dopmupoBaHre (PYHKIMOHATLHOW MaTEeMAaTUYECKOW TIPaMOTHOCTH: YMEHHMS
pacno3HaBaTh MaTE€MaTHYECKUE acHEeKThl B peajbHBIX >KHU3HEHHBIX CUTYallUSIX U TIpU
U3YYEHHUH JIPYTUX YUeOHBIX MPEAMETOB, IPOSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha SI3bIKE MaTEMaTHKU U CO3[aBaTh MaTE€MaTHYECKUE MOJIEIH,
OPUMEHSITh OCBOCHHBIM MaTeMaTHYEeCKMH ammapar g pelieHUs MpaKTUKO-
OpPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OLIEHUBATD MOJYYEHHbBIE PE3YJIbTATHI.

111.5.10. OcHOBHBIMM JUHUSIMU cojepkaHuss Marematukun B 10-11 kmaccax
ABIAIOTCS: «Yucna W BBIYMCICHUA», «Anredpa» («Anredbpandeckue BBIPAKCHHS,
«YpaBHeHUs U HepaBeHCTBa»), «Hauanma maremarnueckoro anamuza», «l'eoMerpus»
(«I"'eomeTpuueckue GUTYpHI U UX CBOHCTBa», «M3MepeHne reOMeTpUYeCKUX BETHIUHY).
«BepositHocTh U cTatuctukay. CojaeprKaTelbHble JMHUU PA3BUBAIOTCS MapajlieNbHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOU JIOTUKOM, OTHAKO HE HE3aBUCUMO OJTHA OT JPYTOH,
a B TECHOM KOHTAaKTe M B3auMMOJAEUCTBUU. X 0ObeauHsIeT Jorudeckas COCTaBIIAIONMIAs,
TpPaJULIMOHHO MpHUCYyIIasi MaTeMaTUKE U IPOHU3BIBAIOIAS BCE MATEMAaTUYECKUE KYpChl U

coaepxkarensubie auHUU. ChopmynupoBanHoe B ®I'OC COO TpeboBaHue «BIagcHUE
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METOJIaMU JI0Ka3aTeNbCTB, AJITOPUTMAMM pElIeHHs 3a]ad, yMeHue (OpMyIHpOBaATh
OTpEJICNICHNs], aKCHOMBI U TEOpPEMbl, TNMPUMEHATh WX, HNPOBOAUTH JOKa3aTeJIbHbBIC
paccykKIeHusi B XOJI€ pEIIeHUs 3a/ad» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
dbopMupoBaHHE JIOTHUECKUX YMEHUH pactpeiessieTcs 1o BceM rofam o0y4eHUs Ha YPOBHE
cpeaHero oomero oopa3oBaHus.

111.5.11. B cootBerctBun ¢ ®I'OC COO martemaTuka sBisieTCs 00s13aTE€IbHBIM
OpeIMeTOM Ha JaHHOM YpoBHE oOpaszoBanms. [Iporpammoil 1Mo Maremaruke
npexycMaTpUBaeTCsl M3y4YeHHE Y4deOHoro mpenmera «Maremathka» B pamKax TpEx
y4eOHBIX KYypCOB: «AnreOpa W Hayajga MaTeMaTHYeCKOro aHaimzay, «['eoMmerpusi»,
«BeposaTHOCTH U cTaTUCTHKA». DopMHUpOBaHUE TOTUYECKUX YMEHHH OCYIICCTBIIICTCS HA
MPOTSHKEHUH BCEX JIET 0OYUYCHHS Ha YPOBHE CpeHETo 0011ero o0pa3oBaHus, a JIEMEHTHI
JIOTUKU BKJTFOYAIOTCS B COJIEp’KaHNE BCEX Ha3BAHHBIX BBIIIEC YYEOHBIX KYypCOB.

111.5.12. O6mee 9uCiIO YacoB, PEKOMEHIOBAHHBIX ISl U3yYEHUS MAaTEMaTHKH -
340 yacos: B 10 kiacce - 170 yacoB (5 yacoB B Hezaento), B 11 kitacce - 170 yacos (5 yacoB
B HEJICJIO).

111.6. Ilnmanupyemble pe3yabTaThl OCBOCHUS IIPOTrPaMMBI TI0 MaTeMaTHKe 0a30BBIN
YPOBEHB Ha YPOBHE CpeHEro 00IIero oopa3oBaHusI.

111.6.1. B pe3ynbTate H3ydyeHHUsS MaTEeMAaTHUKH Ha YpPOBHE CPEAHEr0 OOUIero
oOpazoBanusi y oOyuarmierocs OyayT chOpMUPOBaHBI CIEAYIONIME JIMYHOCTHBIE
pe3ybTaThI:

1) rpa)JaHCKOT0 BOCITUTAHHMS:

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKOW MO3UIUU OOYYAIOMIETOCs KaK aKTUBHOTO W
OTBETCTBEHHOT'O YJICHAa POCCHUHCKOTO OOIIECTBA, MPEICTaBICHUE O MAaTEMAaTHYECKHX
OCHOBax ()yHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBJICHH, MPOIEIYp IPaKIAHCKOTO
oO1mrecTBa (BBIOOPHI, ONIPOCHI U IPYTO€), YMEHHUE B3aUMO/IEHCTBOBATh C COLMATBHBIMA
WHCTUTYTAaMHU B COOTBETCTBHH C UX (PYHKIUSIMU U HA3HAYCHUEM;

2) TaTPUOTUYECKOTO BOCITUTAHUS:

c(OpPMHUPOBAHHOCTh POCCHMCKOW TPAKIAHCKONW WICHTUYHOCTH, YBAXKCHHS K
NOPONUIOMY H HACTOSIIIIEMY POCCUWCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKECHUSIM POCCUMCKUX MATEMATUKOB W POCCUUCKOM MaTEMaTH4YECKOM IIKOJIBI,

HUCIIOJBb30BaHUEC OTUX JIOCTI/I)KGHHIZ B IPYTHUX HAayYKaX, TCXHOJIOTHAX, C(i)ean OKOHOMMHKMU,
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3) IyXOBHO-HPAaBCTBEHHOTO BOCITHTAHUSI:

OCO3HAaHUE JYyXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapoja, cHOpMHPOBAHHOCTb
HPAaBCTBEHHOI'O CO3HAHMSA, 3TUYECKOIO IOBEIECHMS, CBSI3aHHOIO C MPAKTHUYECKUM
NPUMEHEHHEM JOCTI)KEHUH HAayKd M JESTeIbHOCTBIO YYEHOIO, OCO3HAHME JINYHOIO
BKJIa/1a B IOCTPOEHHE YCTOMYMBOIO OYAYIIEro;

4) CTETHYECKOTO BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas JCTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEILICHWH, pacCyXIE€HUW, BOCIPUUMYHMBOCTH K
MaTeMaTHYECKUM aCleKTaM Pa3INYHBIX BUI0B UCKYCCTBA;

5) ¢u3HYECKOro BOCIUTAHUS:

c(OpMHUPOBAHHOCTh YMEHHS NPUMEHSTh MaTeMaTHUECKWE 3HAHUS B HWHTEpecax
310pOBOTr0 U 0e30macHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3m0poBO€ mHTaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATUH U OTAbIXA, peryJspHasd
¢u3nyeckass akTUBHOCTB), (PU3NUYECKOE COBEPLICHCTBOBAHUE IPU 3aHIATUAX CHOPTHBHO-
03/10pOBUTENIbHOM JESTENbHOCTHIO;

6) TpyIOBOTO BOCIIMTAHHUS:

TOTOBHOCTb K TPYZAY, OCO3HAHHE LEHHOCTH TPYAOIIOOUS, HHTEPEC K PA3INIHBIM
chepam mnpodeccuoHaNbHOM JESTENbHOCTH, CBSA3aHHBIM C MaTeMaTUKOW U €€
NPUJIOKCHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymieil mpodeccun u
peaM30BBIBATh COOCTBEHHBIEC JKM3HEHHBIC IUTaHBI, TOTOBHOCTh M CIHOCOOHOCTH K
MaTeMaTHYeCKOMYy OOpa30BaHUIO M CaMOOOpa30BaHHMIO HA TMPOTSIKCHHH BCEH >KHU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUH MPAKTHUYECKUX 337a4 MaTeMaTHYECKOU
HaNpaBJICHHOCTH;

7) SKOJOTUYECKOTO BOCIIUTAHHUS:

c(OpMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpbl, TOHUMAHHUE BIMSHHUS COLUATBHO-
HKOHOMHYECKHX IMPOIECCOB Ha COCTOSIHUE MPUPOIHON U COLUAIBHOM Cpebl, OCO3HAHNE
r00adbHOTO  XapakTepa OJKOJOTHYECKHX NpoOjeM, OpUeHTalus Ha NpUMEHEHHE
MaTeMaTUYEeCKUX 3HAHUM [UIS pemeHus 3ajad B OOJacTH OKpYXKarolield Cpeisl,
IUTAHUPOBAHUE TIOCTYNKOB M OIIEHKM MX BO3MOKHBIX MOCTEACTBUN I OKpYy’Karomein
Cpelsl,

8) LEeHHOCTH HAYYHOI'O TIO3HAHUS:
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c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HayKU U OOIIECTBEHHOW MpPAaKTHKH, TTOHHMaHHWE MaTeMaTHYeCKOW HAyKU Kak
cdepbl 4eIoBEeUECKON NEesATEIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYUMOCTH IS Pa3BUTHUS
[UBUJIN3AllMY, OBJIAJICHUE S3BIKOM MAaTEMaTUKM M MaTeMaTU4YeCKOM KyJIbTypol Kak
CpPEeICTBOM  TIO3HaHUS  MHUpPA, TOTOBHOCTb  OCYIIECTBJISATH  NPOEKTHYIO U
HCCIIEI0BATENBCKYIO AeSITENFHOCTh MHINBUIYATIHHO U B TPYIIIIE.

111.6.2. B pesynpraTe H3yYeHUS MATEeMATUKH Ha YPOBHE CPETHETO OOIIETro
oOpazoBanusi y oOyyaroierocsi OyayT copMUpOBaHbI TO3HABATEIbHBIE YHUBEPCATbHBIE
ydeOHblE  JEHCTBUS, KOMMYHHKATHBHBIC YHUBEpCajbHbIE y4deOHbIE JEHCTBHS,
pETyJISITUBHBIC YHUBEPCAbHBIC yUeOHBIC IEHCTBUS, COBMECTHAS JACSITEILHOCTb.

111.6.2.1. Y obyuaromierocst OyayT choOpMHUPOBAHBI CIIEAYIONTHE Oa30BbIC
JIOTUYECKHUE IEUCTBUSI KaK YacTh MO3HABATEIIbHBIX YHUBEPCAIBHBIX YUeOHBIX JCHCTBUI:
BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKN MATEMAaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOLIEHUHN MEX]Ty MOHATUAMH, (POPMYITUPOBATH OMPEICICHHSI IOHSATUH,
YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIUN, OCHOBAHUS JUIsl 00OOIICHHS 1
CpaBHEHUSI, KPUTEPUU TIPOBOJAMMOTO aHAJIN3a;

BOCIIPUHUMATD, (OPMYIUPOBATH U PE0OPa30BBIBATH CYXACHUS: YTBEPAUTEIIbHbIC
Y OTPHUIIATENIbHBIC, EAIMHUYHBIE, YACTHBIC U OOIIHE, YCIOBHEIC,

BBISIBJIATh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOPEYHS B
(akTax, JaHHBIX, HAOTIOACHUAX M YTBEPKIACHUSX, MPEAJIaraTh KpUTSPUH /IS BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYUMIL;

JenaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHUH, YMO3AKIIOUCHNUN TI0 aHAJIOTHH;

IPOBOJIUTh CaMOCTOSITENIBHO JOKa3aTeIbCTBA MaTEeMAaTUYECKUX YTBEPXKICHHMA
(mpsiMbIE ¥ OT TPOTHUBHOTO), BBICTPAMBATH APTYMEHTAIUIO, MPUBOJHUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BBIBOJIBL;

BBIOMpPATh croco0 pemieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BIOMpaTh Hambosiee MOAXOIAMIMNA C YYETOM CaMOCTOSATENBHO BBIIEICHHBIX
KPUTEPHEB).

111.6.2.2. YV oOyuaromerocs OyayT copMHUpoOBaHBl clieayiome 0a30Bbie

HCCJIICO0BATCIIBCKUEC )ICﬁCTBHH KaK 4YaCTb IIO3HABATCJIbHBIX YHUBCPCAJIBHBIX yqe6HHx
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NEUCTBUN:

UCIIOJIb30BaTh BONPOCHI KaK MCCIENOBATEIbCKUI HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCHI, (PUKCHUPYIOIIKUE MPOTHUBOpEYHE, MpoOIeMy, yCTaHABIMBATh
HCKOMOE U JJaHHOE, (hOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE,

MPOBOAUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIA JKCIEPUMEHT, UCCJIEIOBAaHUE TIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbEeKTa, SBJIEHUA, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMU, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITEIFHO  (POpMyIMpOBaTH OO0OOIIEHUST U BBIBOJABI IO pe3yJbTaTam
NPOBEIEHHOTO HAOJIOCHUS, HCCIIEOBaHMs, OLIEHUBATh JOCTOBEPHOCTH MOJIYUYEHHBIX
PE3yIBTATOB, BEIBOJAOB M O000IIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpOIEcca, a TakKkKe BBIIBUTAThH
MPEIIOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

111.6.2.3. Y oOyuatomerocs OyayT cdopMUpOBaHBl yMeHUs paboTaTh C
uH(pOopMaInel KaK 4acTh MO3HABATENbHBIX YHUBEPCAIBHBIX YUeOHBIX ACHCTBHI:

BBISBJIATH 1e(pUIIMTHI HHPOPMAIIUH, TaHHBIX, HEOOXOUMBIX JJIsI OTBETA Ha BOIIPOC
U JIJIS peIlieHus 3a/1a4H;

BbIOMpATh HMH(OPMAIUMI0 W3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMAaTH3UPOBaTh W HWHTEPHPETHPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (PopM
Npe/ICTaBICHUS;

CTPYKTYypUpOBaTh HWH(OpMaLNIO, TMPEACTABIATh €€ B Ppa3IUYHbIX ¢dopmax,
WTIOCTPUPOBATH Ipadruecky;

OLICHMBATh HAJIEXHOCTh HH(POPMAIIMH 110 CAMOCTOATENBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

111.6.2.4. V oOGyuatomierocs OyayT chopMUpOBaHbl YMEHUsI OOILEHUSI KAK YacTh
KOMMYHHKATUBHBIX YHUBEPCAJIbHBIX YU€OHBIX ACHCTBUIL:

BOCTIPUHUMATh U (OPMYJIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMHU H
HeNsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 XOJAY PEUIEHMS 3a/Jaud, KOMMEHTHPOBATh
NIOJIy4YE€HHBIN pe3yJIbTaT;

B Xxofe OOCYXIeHMS 3aJaBaTb BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMBl,

HpO6HeMI>I, pemaeMoﬁ 3a1a41, BBICKA3bIBATb HUIACH, HAIICJIICHHBLIC Ha IMOHUCK PCIICHMUI,
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COMOCTAaBJATh CBOM CYXIEHUS C CYXXICHUSMU JIPYTUX YYaCTHUKOB JIMAJIora,
0oOHapy>KMBaTh Pa3IMUME M CXOJCTBO MO3UIUN, B KOPPEKTHOU dopme GopMyIHpoOBaTh
pa3Horacusi, CBOM BO3PAKEHUS;

NPEJICTABIATh pe3yJbTaThl PELICHUS 3a7aud, JKCIEPUMEHTa, WCCIEI0BaHUS,
MPOEKTAa, CAMOCTOSITEILHO BIOUPATh (POpMAT BHICTYIUICHHUS C YUETOM 3a]1a4 MTPE3EHTAIIUU
¥ 0OCOOEHHOCTEH ayJIUTOPHUH.

111.6.2.5. V obyuaromerocs 0y xyT cOpMHPOBAHBI yMEHHUS CAMOOPTaHU3AINH KaK
94acTh PETYIATUBHBIX YHUBEPCATBHBIX yUCOHBIX JCHCTBHIA:

COCTaBJISITh TUIAH, AJITOPUTM PEIICHHS 3a/Jadyd, BBIOMPATH CIIOCOO pEHICHHS C
y9€TOM HMMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH H
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YIETOM HOBOW WH(OPMAITHH.

111.6.2.6. Y obyuaromierocsi 6yayT chopMHUpOBaHBI YMEHHS CaMOKOHTPOJISI Kak
YacTh PETYJSITUBHBIX YHUBEPCATBHBIX YUSOHBIX ICUCTBHIA:

BJIa/IETh HABBIKAMHU I10O3HABATENbHON pedIeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUN W  MBICIUTENBHBIX TPOIECCOB, HMX pe3yibTaToOB, BIAJETh croco0aMu
CaMOTIPOBEPKH, CAMOKOHTPOJIS IIpollecca U pe3ysibTaTa pPElIeHUsS MaTeMaTUYecKOi
3aj1auu;

NPEIBUACTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TpPH pEIICHWW 3aJauH,
BHOCHTh KOPPEKTHUBHI B JESITEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, MAHHBIX,
HalICHHBIX OMIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OIICHWBATh COOTBETCTBHE pPE3yJbTaTa IEIW W YCIOBHAM, OOBSCHATH NMPUYHUHBI
JOCTY)KCHUS WM HEIOCTHKCHHS PE3yJIbTaTOB JICATEIHHOCTH, HAXOJUTh OIIMOKY, 1aBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

111.6.2.7. Y oOyuatomierocss OynyT choOpMUpPOBaHBI YMEHHUS COBMECTHOM
NeSITEeNbHOCTH:

MOHMMATh U UCIIOIb30BATh IPEUMYIIIECTBa KOMAaHAHON U MHAWBUYaJIbHON pabOThI
NpY pEeIIeHUH yIeOHbBIX 3a7a4, IPUHUMATh 1IEJIb COBMECTHOM NI TEIbHOCTH, IIAHUPOBATh
OpPraHM3allMI0 COBMECTHON paboThl, pacmpeneisiTb BHUIbI pabOT, JOTOBApUBATHCH,
00Cy>KIaTh MPOIECC U Pe3yIbTAT PabOThI, 00001IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TpymnmoBeIX (opmax paboTel (0OCykaeHus, OOMEH MHEHUH,

«MO3I'0OBBIC ITYPMBD> U I/IHBIG), BBIIIOJIHATH CBOKO HaCThb pa60TI)I U KOOpAWHHUPOBATH CBOU
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NEWCTBUS C IPYTUMH YICHAMH KOMAaH[IbI, OIICHUBATh KA4€CTBO CBOETO BKJIA/Ja B OOIIHIA
NPOAYKT IO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

111.6.3. [IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMbl 1O MaTeMaTHKE Ha
0a30BOM YypOBHE Ha YPOBHE CPEIHEr0 00Iero o0pa3oBaHUs MPEICTABIICHBI MO TOJaM
oOydeHUs B paMKaxX OTICIBHBIX Y4YEOHBIX KypCOB B COOTBETCTBYIOIIUX pa3jieiax
IpOTPaMMBI TI0 MaTEMAaTHKE.

111.7. ®enepanbHas padboyas nmporpamma y4eOHOro Kypea «Anredpa 1 Hayana
MaTeMaTHIECKOTO aHATTN3ay.

111.7.1. TosicHuTenbHas 3aMKCKa.

111.7.1.1.  VY4eOHbIl Kypc «Anredpa M Hayajga MaTeMAaTHUYECKOIO aHaIM3a»
o0ecrieunBaeT MHCTPYMEHTAIBbHYIO 0a3y JUIsl M3ydYeHHs] BCEX €CTECTBEHHO-HAYYHBIX
KypcoB, (GOPMHUPYET JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHHE OOYJaroIIuXcs Ha YPOBHE,
HEOOXOJMMOM JIJII OCBOCHHUS YYEOHBIX KypCOB WH(POPMATHKH, OOIIECTBO3HAHMUS,
UCTOPHH, CIIOBECHOCTH. B paMkax y4eOHOro Kypca « Anredpa v Hadaaa MaTeMaTHIECKOTO
aHaM3a» OO0YYaroIIUecsl OBJIAJCBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAyKH,
KOoTOpast GopMyJIHpyeT CBOM JOCTIIKEHUSI B MATEMaTHIECKOH opme.

111.7.1.2.  VY4eOHbIii Kypc anreOppl M Hadajdl MaTeMaTHYeCKOro aHaiu3a
3aKJIaJbIBA€T OCHOBY JIJISl YCICIIHOTO OBJIAJCHUS 3aKOHAMHU (U3WUKH, XUMUH, OMOTOTHH,
MOHMMAaHUS OCHOBHBIX TEHJCHIIMHA J>KOHOMHKH W OOIISCTBEHHOW >KHU3HH, TO3BOJISIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX U(POBHIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO
UCTIOJNB30BaTh WX B TOBCEIHEBHOW XU3HU. OBnajeHne aOCTPAaKTHBIMH W JIOTHYECKH
CTPOTUMH  MaT€MaTHYEeCKMMH  KOHCTPYKIMSIMH ~ Pa3BUBACT YMEHHE  HAXOAWTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTH YTBEPKIICHUS, UCTIOIH30BaTh 0000IICHNE 1
KOHKPETH3all1I0, abCcTparupoBaHue U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHIECKOE
MbIIIJIeHUE. B xone n3yueHus: anreOpsl U Hadajd MaTeMaTHYEeCKOro aHalli3a Ha ypOBHE
cpenHero o6mero oOpa3oBaHus OOydaromUecs TMOJIY4YalOT HOBBIA ONBIT PpEHICHUS
MPHUKJIAIHBIX 337124, CAMOCTOATEILHOTO MOCTPOCHHS MATEMATHIECKUX MOJIENICH peaTbHbIX
CUTyalluld ¥ WHTEPIPETAIMU TOJIYYCHHBIX PEIICHUH, 3HAKOMSTCS C TNpUMepamMu
MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKEe U B HUCKYCCTBE, C BBIJAIOIIMMUCS
MaTEMaTHYCCKUMHU OTKPBITHUSAMHU M UX aBTOPAMHU.

111.7.1.3. YuebOHblii Kypc anreOpbl 1 Hayall MAaTEMaTUYECKOr0 aHajau3a o0IaaaeTr
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3HAQUUTEJIBHBIM  BOCIIUTATEJIbHBIM [IOTEHLIMAJIOM, KOTOPBIN Peannu3yeTcs Kak
yepe3 yueOHbIi MaTepual, CriocoOCTBYIONUI (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS,
Tak U uepe3 crenupuky ydeOHOH AesITenbHOCTH, TpeOyroleld CcaMOCTOATEIbHOCTH,
aKKypaTHOCTH, MPOJOJDKUTENbHOM KOHUEHTpPAlUUd BHUMAHHUS M OTBETCTBEHHOCTHU 3a
MOJIYYEHHBIN pe3yJIbTar.

111.7.1.4. B ocHoBe MeTOoIMKH OOydeHHs ajiredpe W HavajsaM MaTeMaTH4YEeCKOro
aHaJIu3a JICKUT JIeATEeIbHOCTHBIN NPUHLUIT OOyUYEeHHUS.

111.7.1.5. B cTpykType nporpammsl 1o ajareOpe u HayalaaMm aHalli3a BbIAEISIOTCA
CJIeIyIOLINE COJIePKaTeIbHO-METOANYECKHE JIMHUU: «Yucaa u BerarcieHus», « DyHKIuu
u rpadpukn», «YpaBHEHHS M HEpaBeHCTBa», «Hawama MaremMaTHYeCKOro aHaiau3ay,
«MHoxecTBa W Joruka». Bce OCHOBHBIE cOAEpKATENIbHO-METOJUYECKUE JUHUU
U3YYalOTCS Ha TMPOTSHKEHUH JIBYX JIeT OOy4YeHHMsI Ha YPOBHE CpeaHEero oOIero
oOpazoBanusi. J[aHHBIN y4eOHBI Kypc SBISETCS WHTETPATUBHBIM, OOBEIUHAS B cebe
collep>)KaHM€ HECKOJIbKMX MaTeMaTHYeCKUX JUCHUIUIUMH: anredpa, TPUTOHOMETPHS,
MaTEeMaTHYEeCKUI aHalu3, Teopusi MHOXKecTB W japyrue. OOydaromniyecs: OBIaJeBalOT
MIMPOKMM MaTEMaTUYECKUM ammnaparoM, y HHUX TMOCIEI0BaTeNbHO (QOpMUpPYETCS U
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMaTHYECKYIO MOJENb pPEalbHOM CUTYalluH,
IPUMEHSTh 3HAHUSI, IOJyYE€HHbIE B yUeOHOM Kypce «Anredpa 1 Hauyajla MaTeMaTHYeCcKOro
aHaIM3ay, Ui PEIICHUs] CAMOCTOSITENIbHO C(POPMYJIMPOBAHHOW MaTeMaTUYECKOH 3a]auH,
a 3aTeM MHTEePIPETUPOBAThH NMOJYUYEHHbIN pe3yJbTarT.

111.7.1.5.1. ConepxaTtenbHo-MeTOIUYECKass JUHUS «Yucina W BBIUKUCICHUS
3aBepiuaeT (OpMUPOBAHHE HABBIKOB HCIIOJIIB30BAHUS JEUCTBUTEIBHBIX YHMCEN, KOTOPOE
OBLJIO HAYaTO HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBanus. Ha ypoBHe cpenHero oo1iero
o0Opa3oBaHusi 0c000€ BHUMaHUE yJIEseTCsl (OPMUPOBAHUIO MPOYHBIX BHIYHCIUTEIHHBIX
HABBIKOB, BKIIOUAIONUX B CeOS HCIONB30BAHUE PANMMUYHBIX (HOPM  3amUCH
JIEUCTBUTEIIBHOTO YMCIIa, YMEHUE PAlMOHAIBHO BBIMOJHATH JEUCTBUS C HUMH, JI€TaTh
NPUKUIKY, OIEHUBATh pe3yibTaT. OOydarommecs MOJYYar0T HABBIKK MPUOIIKEHHBIX
BBIYHCIICHUH, BBITTOJIHCHUS IEHCTBUI C YMCIaMU, 3alMCAaHHBIMU B CTaHAAPTHOUN (opme,
UCIIOJIb30BAHMS MAaTEMAaTUUECKUX KOHCTaHT, OLICHUBAHUS YMCIOBBIX BHIPAXKEHUH.

111.7.1.5.2. ConepxaTenbHasi JIMHUS «YPaBHEHHUS W HEPABEHCTBA» PeaM3yeTCs

Ha MPOTSHKEHUH BCero 00y4eHHs Ha YPOBHE CpeHero o01ero 00pa3oBaHus, HOCKOJIbKY B
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KaX/J0M pasjieie MporpaMMbl IPEeIyCMOTPEHO PpELIeHHE COOTBETCTBYIOLIUX 3ajad.
OOyuaromuecs: OBJa€BalOT PAa3INYHBIMH METOJIAaMHU PEIICHUs IIebIX, palliOHAIbHBIX,
UpPallMOHAIBHBIX, IIOKA3aTeNbHbIX, JIOTAPUPMHUUECKUX U  TPUTOHOMETPUUYECKUX
ypaBHEHUI, HEpaBeHCTB U uUX cucteM. [lomydeHHble yMEHMsI MCIOJIB3YIOTCS IpU
UCClIeZIOBaHUU (PYHKIUI C TOMOIIIBIO IPOU3BOAHOM, pellIeHNH IPUKIIAIHBIX 3a/1a4 U 3a1a4
HAa HaxOXJEHWE HauOONbIIMX W HAaMMEHbIIMX 3HadeHU ¢QyHkuuu. [lanHas
coJiepKaTeNbHasl JIMHUS BKJIIOYAeT B ce0s Takke (OPMUPOBAHME YMEHHM BBIIOJIHATH
pacuérel no (opmyaam, NpeoOpPa3OBaHUS LENBIX, PALMOHAIBHBIX, UPPAIIMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BBIPAKEHUHM, COAEpKAIIUX CTENeHH U
norapudmbel. B xone uzyueHus aiareOpanyeckoro Marepuaia MPOUCXOIUT NalbHeuIee
pa3BUTHE AJTOPUTMHYECKOTO M aOCTPAKTHOTO MBIIIJIEHUS 00ydaromuxcs, GopMHUpyOTCs
HaBBIKH JIelyKTUBHBIX pacCyXJIeHU, paboThl ¢ CUMBOJIBHBIMH (hOpMaMu, ITpeICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB. AsreOpa npejaiaraer
3(pPEKTUBHBIE UHCTPYMEHTBI IS PELICHHsI NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4,
HarJIsIHO IEMOHCTPHUPYET CBOM BO3MOXKHOCTH KAaK sI3bIKa HAyKU.

111.7.1.5.3. ConepxkatenbHo-MeToau4YecKas TuHus «DyHKINUU U TpadUKU» TeCHO
neperuieTaeTcsl ¢ APYTUMH JMHUSAMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCIENOBAaTEIbHOCTh  W3y4YEHHs ~ Marepuana. V3yueHue  CTENeHHOH,
MOKAa3aTeIbHOM, Jorapu@MUUecKod M TPUTOHOMETPUUECKHX (YHKUMNA, UX CBOMCTB U
rpauKoB, UCMONb30BaHUE QYHKIUHN ISl peLIEHUs 3a]1a4 U3 IPYTUX Y4eOHbIX IPEIMETOB
U peaJIbHOM U3HU TECHO CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIU30M, TaK U C PELIEHUEM
ypaBHeHMI M HepaBeHCTB. [Ipu 3TOoM OojblIOe BHUMaHHE yJenseTcss (OpMHUPOBAHUIO
yMEHHUS BbIpaXarb (OpMyJaMd 3aBUCUMOCTH MEXAY pa3IMYHbIMU BEJIUYUHAMH,
UCCIIeZIOBaTh MOIy4YeHHbIe (PYHKIUHU, CTPOUTH WX rpaduku. Marepuan coaepkaTeabHON
JIMHUM HAlleJIEH Ha pa3BUTHE YMEHUI M HABBIKOB, ITO3BOJISIONIUX BBIPAKATh 3aBUCUMOCTH
MEXy BEIMYMHAMU B pa3iInyHON (popme: aHaTUTUYECKOW, rpa)uuecKor U CIOBECHOM.
N3ydenne wMartepuana CHocoOCTBYET pa3BUTHIO AJITOPUTMHUYECKOTO  MBIIUICHUS,
crocoOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, UCTIOIb30BAHUIO aHAJIOTUH.

111.7.1.5.4. ConepxarenpHass nuHus «Hayasa maremMaTnueckoro aHaam3a»
MO3BOJISIET CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTHYEeCKUX, TaK U TMPUKIATHBIX

3aJia4, JOCTYIIHBIX O6yanOHII/IMC${, Y KOTOPBIX MOABJISACTCA BO3ZMOXKXHOCTb UCCIICA0OBATE U
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cTpouTh rpaduku (QyHKIHM, ompenensTb WX HauOOJbIIME M HAUMEHbIHWE 3HAYeHUS,
BBIYUCIIATH TIIOMAAN GUTYp U 00BEMBI T€J, HAXOIUTh CKOPOCTH U YCKOPEHHUS MPOLIECCOB.
CopepxaTenbHas JUHUS OTKPHIBAET HOBbIE BO3MOXXHOCTU MOCTPOCHHSI MAaTEMAaTUYECKUX
Mojieiel peailbHBIX CUTYallui, HAX0XK/ICHUS HAaWIy4IIero pelieHus B MPUKIIATHBIX, B TOM
YHCIie COIUANIbHO-DPKOHOMHUYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHU MaT€MaTUYECKOTO
aHajM3a CocoOCTBYET Pa3BUTHIO aOCTPAKTHOTO, POPMATILHOIOTUUECKOTO U KPEATUBHOTO
MBINIICHUS, (POPMHPOBAHUIO YMEHUN PACIO3HABATH MPOSBICHUS 3aKOHOB MAaTEMATHUKH B
HayKe, TeXHMKE M HcKyccTBe. OOydaromuecs y3HAlOT O BBLAAIOUIMXCA pe3yJbTaTax,
TIOJTYYCHHBIX B X0JI¢ Pa3BUTHS MaTEMaTHKH KaK HAyKH, M KX aBTOpax.

111.7.1.5.5. ConepxkatenbHO-MeTOAMYECKasT JUHUS «MHOXKECTBa W JIOTHKA» B
OCHOBHOM TIOCBSIIIIEHA JJIEMEHTAM TEOPUM MHOXECTB. TeOpeTHKO-MHOKECTBEHHbIC
MPE/ICTABICHUSI TMPOHU3BIBAIOT BECh KypC UIKOJIBHOW MaTeMaTHUKU M Mpeasiaralor
HauOoJee YHUBEPCAIbHBIN SI3bIK, OOBETUHSIONIMNA BCE pasleibl MaTeMaTHUKU U €€
NPWIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIe MAaTEMaTHYECKUE TUCIUILUIMHBI B €IMHOE IIeN0e.
BaxxHo gath BO3MOXKHOCTH 00yYaronieMycs IOHUMAaTh TE€OPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEeMaTHUKU U UCIIOJIB30BATh €0 JUIsl BRIPAKEHUSI CBOUX MBICTICH.

B yueOHOM Kypce «AnreOpa v Hayaima MaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT
TaK)X€ OCHOBBI MAaT€MaTHUYECKOTO MOJCIMPOBAHMS, KOTOpPbIE MpHU3BaHbI CHOPMUPOBATH
HaBBIKM TTOCTPOCHUSI MOJCJICH pPEabHBIX CHUTYallui, MCCIECIOBAHHUS STUX MOJENIEH C
MOMOINBIO  ammapaTa aureOpbl M MaTeMaTHYECKOTO aHajiu3a W HWHTEpHpeTaruu
MOJIYYEHHBIX PE3yJbTAaTOB. 3a/laHusl BKIIOYEHBI B KaXAbIH W3 Pa3feioB MPOTPAMMBbI,
MOCKOJIBKY BeCh MaTepuall y4eOHOro Kypca LIMPOKO HCHOJIb3yeTCs IS pelieHUs
NPUKIATHBIX 3a1ad. [lpu permeHun peanbHBIX MPAKTHYECKUX 3a7ad 0O0yuaromuecs
pa3BHUBAIOT HAOIIOAATEIILHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
UCIIOJIb30BaTh aHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH TIpodsieMy. JleaTensHOCTh 1Mo
(GbOpMUPOBAHUIO HABBIKOB PEIICHHS TPUKIAAHBIX 3a/Jad OPTaHu3yeTcs B TIPOIECcCe
M3YYCHHs BCEX TEM yueOHOTro Kypca «Anrebpa U Hadajga MaTeMaTHIeCKOTO aHATH3a.

111.7.1.6. OO61ee ynciio 4acoB, pEKOMEHI0BAHHBIX JJI U3YYCHUS y4eOHOTO Kypca
«Aunredpa 1 Hayana MaTeEMaTHYECKOro aHanu3a», - 170 gacos: B 10 knacce - 68 yacos (2
yaca B Hefieno), B 11 kimacce -102 yaca (3 yaca B HeZIem0).

111.7.2. Conepxanue o0yuenus B 10 kiacce.
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111.7.2.1. Yucna u BbIUYUACICHUS.

Panmonanbubie uncna. OOBIKHOBEHHBIE U JIECSTHYHBIE JpOOH, IPOLEHTHI,
OecKOHEeuHble MepuoAnYecKue ApoOu. ApupMeTHUecKrue oNepanuy ¢ PaluOHAIbHBIMU
quciaaMM, MpeoOpa3oBaHUs YHCIOBBIX BbIpaskeHUl. [IpuMenenue npodeit U MpoOIEHTOB
JUIsl pELICHMs] IPUKIIAHBIX 3a7a4 U3 Pa3IM4HbIX OTpaciiell 3HAaHUW U PEATIbHOM JKHU3HMU.

[evictBurenbHble  yucna.  PanuoHanmbHBIE W MpPpPALMOHAIBHBIE — YHCIIA.
Apudpmernyeckue omnepauud C  JEHCTBUTEIbHBIMH  yuciaMmH. [lpubnmxéHHbIE
BBIYMCIICHUS, IIPABUIJIA OKPYIVICHUS, IPUKHKA U OLICHKA PEe3yJIbTaTa BEIYMCICHHMN.

Crenenb ¢ nenbiM nokazateneMm. CrangaptHas ¢opma 3alucu IeHCTBUTEIBHOTO
yycina. Mcnonp3oBaHue mnoaxoasiied (opmbl 3amucu JEHCTBUTEIbHBIX YHUCEN IS
penIeHus MPaKTHYECKUX 3314 U MPEICTABICHUS JaHHBIX.

Apudmernyeckuil KopeHb HaTypajJbHOU cTeneHu. [leiicTBus ¢ apupmMeTHIecCKuMu
KOPHSMH HaTypaJIbHON CTETIEHM.

CuHycC, KOCHHYC M TaHT€HC YHUCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC,
apKTaHI€HC YHMCIOBOTO apryMeHTa.

111.7.2.2. YpaBHEeHHS 1 HEPABEHCTBA.

ToxnecTBa 1 TOXIECTBEHHbIE IPEOOPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcCHOBHBIE
TPUTOHOMETpUYECKue GOPMYJIbI.

VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merton
MHTEPBAJIOB.

Pemenue nensix U 1poOHO-paLIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHU U HEPABEHCTB.

Pemenue TpuroHOMeTpUYECKNX YPABHEHUN.

[IpumeHeHre ypaBHEHMI M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX 3aJady U
3a71a4 U3 Pa3IMYHbIX 00JacTell HAyKH U peaTbHOM JKU3HH.

111.7.2.3. ®ynkuuu u rpadukm.

®Oynkuus, cnocoOsl 3amanus pynkuuu. I'padux ¢ynknumn. Bzaumuo oOpartHbie
byHKIMN.

Ob6unacth ompeneneHuss U MHOXeCTBO 3HaueHuM ¢yHkuuu. Hynu ¢yHkuuu.

[TpoMexyTKu 3HaKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.
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CrenenHas (yHKLIMS C HaTypajJbHBIM M LI€NbIM Moka3aTesneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-0il CTENEHHU.

TpuronoMmerpuueckasi OKpy>KHOCTb, OIIpe/ieJIieHue TPUTOHOMETPUUECKUX (HYyHKIUN
YHICIIOBOTO ApryMEHTAa.

111.7.2.4. Hayana MaTeMaTH4E€CKOTO aHAN3A.

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHusl MOCIeA0BaTEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudpmerndeckass U TeoMeTpuyeckas nporpeccuu. beckoHeuHo yObIBaromas
reomerpuueckass mnporpeccus. Cymma OecKOHEYHO YObIBarolleil TIeoMeTpruYecKon
nporpeccur. Gopmyiia CIOKHBIX IPOLEHTOB. Mcnonb30BaHne NpOrpeccuu Uisl peIeHUs
peanbHBIX 3a/1a4 MIPUKIIATHOTO XapaKTepa.

111.7.2.5. MHoxecTBa U JOTHKA.

MHoxecTBO, onepanyi HaJ MHOKecTBamMu. JlnarpamMmmsl Ditiepa-BenHa.
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOIO aniapaTa Jijisl ONMCAHUS PEealIbHBIX MTPOLIECCOB
U SIBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBUE, J0KA3aTENbCTBO.

111.7.3. Conepxxanue oOyuenus B 11 kmacce.

111.7.3.1. Ywucna u BEIYUCICHUS.

Hartypanbnsle n nensie uncia. [IpuzHakyn 1enMMOCTH LENBIX YHUCEIL.

CreneHb ¢ paliMoOHaIbHBIM MOKa3zaTeaeM. CBOWCTBA CTENIEHHU.

Jlorapudm uucna. [lecaTuuHble U HATYpaJIbHbIE JIOTapU(MBI.

111.7.3.2. YpaBHEHUs U HEPABEHCTBA.

[TpeoGpa3oBaHue BoIpaKeHH, CoepKaIIUX JIOrapu(MBbI.

[IpeoOpa3oBaHue BbIpaXEHUH, COAEpKAIIUX CTENEHW C  PaAlUOHAIbHBIM
[IOKa3aTeleM.

[TpriMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[ToxazarenpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapupmudeckne ypaBHEHHUS 1 HEPABEHCTBA.

CucreMbl JHMHEWHBIX ypaBHEHUU. PelleHne NpUKIAaAHBIX 331a4 C I[OMOILBIO
CHCTEMBI JINHENHBIX YPaBHEHUMN.

CucreMnl u COBOKYITHOCTH pallMOHAJIBHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB.
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[IpumeHeHrEe ypaBHEHHUI, CHUCTEM M HEPABEHCTB K PEUICHUI0 MaTEeMaTHYECKHX
3aj]1a4 ¥ 3a/1a4 U3 pa3IMyuHbIX 00JIaCTe HayKu U pealbHOM KU3HU.

111.7.3.3. ®yukiuu u rpaduky.

Oynkuus. [lepuognueckue Qynkumu. [IpoMexyTKH MOHOTOHHOCTH (DYHKIIUH.
MaxcumyMbl 1 MUHUMYMBI QyHKIMK. Hanbonbiiee n HauMeHblee 3HadeHne (PyHKINUU Ha
IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUU, X CBOICTBA U IPaPUKH.

[TokxazarenpHas u Jiorapudmuyueckast yHKIMHU, UX CBOMCTBA U IPAPUKH.

Hcnonb3oBanue rpadukoB (GYHKUMN Uil PELIEHUS YpPaBHEHUN W JIMHEHHBIX
CHUCTEM.

Hcnonws3oBanne rpadukoB (yHKIUNA IS HCCIENOBAHHMS TPOLIECCOB U
3aBHCUMOCTEH, KOTOPhIE BO3HUKAIOT IPU PELICHUH 3a]a4d U3 APYTUX yUEOHBIX IPEIMETOB
Y pPECAIbHOM KU3HMU.

111.7.3.4. Hauyana maTeMaTH4eCKOIro aHAJIH3a.

HenpepsiBHble pyHKIMN. MeTO MHTEPBAJIOB /7Sl pEIICHUs] HEPAaBEHCTB.

[TpousBoaHas pynkimu. ['eomerpuueckuii 1 GU3NICCKUA CMBICT TTPOU3BOTHOM.

[TpousBoaHbIe 3nMeMeHTapHbIX (QyHKIHH. DOpMyNBl HaXOXKIACHUS MPOU3BOIHOMN
CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIMA.

[IpumeHeHre NPOU3BOJHOM K HCCIENOBaHUIO (YHKUMNA HAa MOHOTOHHOCTH M
skcTpeMyMbl. HaxoxseHne HauOoNbIIero W HAaMMEHBIIEro 3Ha4YeHUs (YHKIMM Ha
OTpe3Ke.

[IpumeHeHre NPOU3BOJHOM JUIsI HAXOXKACHHMS HAWJIYYIIEro pemieHus B
NPUKJIAIHBIX 3a7adax, AJis ONpeaeseHUusl CKOPOCTH Mpoliecca, 3aJaHHOro GopMyJIon UiTu
rpaduxom.

[TepBooOpa3nas. Tabnuma nepBooOpa3HbIX.

WuTterpan, ero reomeTpudeckuii U pusnyeckuii cMpIci. Beruucienue naTerpana mo
dbopmyne HeroTona-JleiOnura.

111.7.4. IInaHupyemble TpEAMETHBIE pE3yJNbTaThl OCBOCHHUS (enepaabHOu
paboueii mporpaMMbl yueOHOTO Kypca « Airedpa 1 Hauana MaTeMaTHYeCKOTr0 aHaIn3a Ha
YPOBHE CpEIHETO O0IIero 00pa3oBaHus.

111.7.4.1. TlpenmeTHble pe3yabTaThl MO OTIECIbHBIM TEeMaM YueOHOro Kypca
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«Anrebpa U Hadajma MareMatruyeckoro ananmusa». K konmy 10 kiacca oOyuwaromiuiics
HAYYUTCS:

111.7.4.1.1. Ywucna v BHIYUCIICHUS:

OMepUpOBaTh  MMOHATHUSAMU:  pAIUOHAIBHOE M  JICWCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAS U IECATUYHAs APOOb, IPOLICHTHI;

BBITIOJIHATD apU(PMETUUECKUE ONEPALNN C PAIIMOHAIBHBIMUA U JCHCTBUTEIHHBIMU
YHCIIaMH;

BBITIOJTHATD MPUOIKEHHBIC BRIYUCICHIS, HCIIONIB3YS MPaBUIIa OKPYTJICHUS, AeTaTh
NPUKHUJIKY U OIICHKY Pe3yJIbTaTa BEIUNCICHUH;

OTIePHPOBATh MOHITHAMH: CTETICHb C IEJIBIM IMOKa3aTeleM, CTaHaapTHas ¢dopma
3ariCy  JEHCTBUTEIHHOTO YHCIA, KOPEHb HATypadbHOW CTEMEHH, WCIOIbh30BaTh
MOXOIAITYI0 (OPMY 3aMHUCH IEHCTBUTEIBHBIX YHCEN Ui PEIICHHs MPAKTHUECKHUX 3a/1a4
U TIPEJICTaBJICHUS IaHHBIX;

OTEepUpOBaTh TOHITUSIMHU: CHUHYC, KOCHHYC W TaHT€HC MPOU3BOJBHOTO YIIIa,
UCIIOJIb30BaTh 3alKCh IPOU3BOJIBHOTO yTIiia 4Yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE
byHKIHIH.

111.7.4.1.2. YpaBHEHUS U HEPABEHCTBA:

OTIEPHPOBATh TOHSATHSAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJNOE,
paloHabHOE, HWPPAIMOHATBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHHE;

BBHITIOJIHATH MTPEOOpPa30BaHUSI TPUTOHOMETPUYECKHX BBIPAKCHHA W  pEIIaTh
TPUTOHOMETPUYECKHE YPaBHEHUS;

BBHITMIOJIHATE ~ NPEOOpa30OBaHUsl IENBIX, PAIMOHAIBHBIX W HPPANUOHATBHBIX
BBIPQKCHUH M peIIaTh OCHOBHBIE THUIIBI II€JIBIX, PALMOHAIBHBIX U HPPAIMOHAIbHBIX
YPaBHEHHUU U HEPABEHCTB;

NPUMEHSTh YpaBHEHHsS M HEPABEHCTBA U PELICHUS MaTEeMaTHMYECKHMX 3a7ad U
3a]1a4 U3 pa3InyHbIX 00JacTel HayKU U PeabHOM KU3HU;

MOJICIMPOBATh PEabHBIE CUTYallMW Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS,
ypaBHEHUs, HEPABEHCTBA 0 YCJIOBUIO 3aJaud, WCCIENOBATh MOCTPOSHHBIE MOIEIH C
MCIIOJIb30BAHHMEM arllapaTa ajareOpsl.

111.7.4.1.3. ®yukiuu u rpaduku:
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ONepUpoOBaTh MOHATHAMU: (YHKIUS, CIOCOOBI 3afgaHus (yHKUUHM, 00JacTb
OIpe/ieIeHNUss 1 MHOKECTBO 3HaueHUH (QyHKUMU, rpa@uk (YHKIMH, B3aUMHO OOpaTHbIE
GyHKINY;

ONEepUpPOBaTh MOHATHAMM: YETHOCTh UM HEUETHOCTh (YHKIHUH, HYJIHU (DYyHKIUH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

UCIIOJIb30BATh rpauKu GyHKUUN )i PEIICHUs YPABHEHMUI;

CTPOMTh M YWUTaTh TIpaduKu JIUHEWHON (QYHKUMH, KBaJpaTUYHOM (QYHKLUH,
CTENEHHOW (DYHKIIMHU C LENIbIM IOKa3aTeseM;

UCIIOJIh30BaTh IPaduKu PYHKIUN TSI UCCIIECTOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH
IOpU PELIEHUHU 3a/ad U3 JPYruX Y4eOHBIX MPEAMETOB U PEAlbHOW KU3HH, BBIPAXKaTh
dbopMyIamMu 3aBUCUMOCTH MEKy BEIMYMHAMMU.

111.7.4.1.4. Havana MaTeMaTH4eCKOTO aHAJIU3A!

OlepHpoBaTh  MOHATUSAMHU:  IIOCJIEAOBAaTENbHOCTb,  apupMeTHdeckas |
reoMeTpuIecKast IPOrpeccuy;

OIIEpUPOBATh MOHATUAMU: OECKOHEYHO YOBIBaOIasi FeOMETpUYECKast IPOrpeccus,
CyMMa OECKOHEYHO YOBIBaIOIIEH reOMETPUUECKOI MPOrpeccuu; 3a/1aBaTh
NOCJIEeI0BATEIbHOCTH PAa3IMYHBIMH CIIOCOOAMU;

UCIIOJIb30BAaTh CBOMCTBA IMOCIEJOBATEIbHOCTEH M MPOrpeccHil sl pelieHus
peanbHbIX 3a7a4 MPUKIAJHOTIO XapaKTepa.

111.7.4.1.5. MHoecTBa U JIOTHKA:

ONEepUpPOBATH MOHATUSAMU: MHOKECTBO, ONEpallU HaJ MHOXKECTBAMU;
HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar /i ONUCaHUs peaIbHBIX IPOLECCOB
U SIBJICHUH, IPU pEeLICHUH 3a/a4 U3 IPYruX y4eOHbIX IPEIMETOB;

OIEpUPOBATH MOHATUSAMU: ONPEIECICHHUE, TEOPEMA, CIIECTBUE, 10KA3aTENbCTBO.

111.7.4.2. TlpenMeTHbIe pe3ynbTaThl MO OTIACIBHBIM TeMaM Y4eOHOTO Kypca
«Anrebpa M Havasa MareMaTHueckoro aHanmsa». K koumy 11 kmacca oOywaromuiics
HAY4YHUTCH:

111.7.4.2.1. Yucna 1 BEIYUCICHUS:

OIEepUpOBATh MOHATUSAMU: HATYPAJIBHOE, LIEJIOE€ YUCIIO, UCIOJIb30BaTh MPU3HAKU
JNETUMOCTH LEJbIX YHUCEN, Pa3NIoKeHHWE YWCia Ha MPOCTbIE MHOXXHUTENIU JUIsl peleHUs

3aj]1a4;
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OINEepUPOBATh MTOHITUEM: CTENIEHb C PALMOHAIBHBIM I10KA3aTEIEM; OIIEPUPOBATh
HOHATHUSAMU: JIOTApU(PM YHUCIIa, 1ECATUUHBIE U HATYPAJIbHBIE JIOTAPUPMBI.

111.7.4.2.2. YpaBHEHHUS 1 HEPABCHCTBA:

IPUMEHATh CBOMCTBAa CTENEHHU JUIsl MpeoOpa3oBaHUs BbIpaXXKEHWUH, ONEpUPOBAThH
NOHATUSAMU: TOKAa3aTeIbHOE YPAaBHEHHWE U HEPAaBEHCTBO, pEeUIaTb OCHOBHBIE THIIbI
NOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB;

BBITNIOJIHATH IPe0o0pa30BaHusl BRIPAKEHUI, COIEpKALUX Jorapru(mbl, ONEPUPOBATH
HNOHATHAMU: JIOTapu(PMUUECKOE YPABHEHHE U HEPABEHCTBO, peUIaTh OCHOBHBIE THIIbI
Jorapu(@MUUECKUX ypaBHEHUI U HEPABEHCTB;

HaXOJUTh PEUICHUS MPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEepUpOBaTh MOHATUSMU: CUCTEMA JIMHEWHBIX YpaBHEHUH M €€ pelleHue,
UCMOJIb30BAaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH /JIs pEIICHUs] IPAKTUUECKUX 3a/1aY;

HaXOJUTh pELIEHUs NPOCTEHUIINX CHUCTEM M COBOKYIHOCTEH palMOHaJIbHBIX
ypaBHEHUI U HEPABEHCTB;

MO/JICJIUPOBATh PeabHBIE CUTYallUU Ha S3bIKE alreOphl, COCTABIATh BBIPAXKEHUS,
ypaBHEHUs, HEPABEHCTBA U CHCTEMBI IO YCIIOBHUIO 3aJayH, UCCIEI0BAaTh MMOCTPOCHHBIE
MOJIEJIN C MCTIOJIb30BaHUEM arrapara ajareopsl.

111.7.4.2.3. ®Oynxuuu u rpaduku:

ONEepUpPOBATH MOHATUAMU: MIEPUOANYECKAs PYHKIUS, TIPOMEKYTKH MOHOTOHHOCTH
GYHKIMHY, TOYKU SKCTpeMyMa (PyHKIIMH, HauOOoJblee U HaMMEHbIIee 3HaYeHUs] PyHKIUU
Ha MPOMEXKYTKE, UCIOJIb30BaTh UX JJIA UCCIe10BaHus (DYHKINY, 3aJaHHON TpaduKoM;

OMepupoBaTh MOHATUSAMU: TpaduKu TMOKa3aTeNbHOM, JIorapuMHUUECKOd U
TPUTOHOMETpPUYECKUX (YHKLIMHA, H300pakaTb MX Ha KOOPAMHATHOM IUIOCKOCTH U
UCTOJIb30BATh /Ul PEIICHUS YPAaBHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPJIWHATHOM IUIOCKOCTH TpaduKu JTUHEHHBIX ypaBHEHHH U
UCTIOJIB30BATh UX JUIS PEIICHUS] CHCTEMbI TMHEWHBIX YPaBHEHU;

UCTIOJIB30BaTh TpapuKu PYHKIUN JUIsI UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH
U3 APYTUX y9EOHBIX JTUCIHUILINH.

111 JI.4.2.4. Hayana MaTeMaTUYECKOTO aHAIU3a:

OTIEPHPOBATh TOHATHSAMH: HENpEephIBHAS (QYHKIHS, TMPOU3BOAHAS (QYHKIIHH,

HCII0JIB30BAaTh FGOMeTpI/IHCCKI/If/'I u (bHSPI‘ICCKI/Iﬁ CMBICJI HpOI/I3BO)IHOI71 AJI pCUHICHUSA 3a1a4;
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HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIMMA, BBHIYHCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIMIA;
UCIOJIb30BaTh MPOU3BOJHYIO Ui HCCleoBaHUs (YHKIMH HAa MOHOTOHHOCTH U

9KCTPCMYMBI, IIPUMCHATDL PC3YJIbTATBI UCCIICAOBAHNA K IIOCTPOCHHUIO I‘pa(bI/IKOB;
HCIIOJIB30BATh TMPOU3BOJHYIO [UId HAXOXIACHWA HAWITY4YHICTO pCHICHHUA B

HPUKIIAJHBIX, B TOM YHCJE COLMAIbHO-IKOHOMUYECKHX, 3a/1a4ax;
OTIEPHPOBATh MOHATUSAME: TIEpBOOOpa3Hasi U MHTETPaJI, TOHUMATh T€OMETPHIECKUI
U GU3HYECKUNA CMBICII HHTETpaa;
HaXOJIUTh MEPBOOOPA3HBIE JEMEHTAPHBIX (DYHKIUH, BBIYUCISATh HHTETpall
no popmyine Hetotona-JleliOnuna;
pemaTh TPUKIAJAHBIE 337add, B TOM YHCIE COIMATHLHO-I9KOHOMHUYECKOTO W

(1)I/ISI/I‘ICCKOI’ O XapakTepa, CpCaACTBaAMU MATCMATUYCCKOT'O aHaJIn3a.

111.8. ®enepanbHas paboyas mporpaMma yueOHOro Kypca «l'eometpus».

111.8.1. TosicHuTenbHAS 3aMUCKA.

111.8.1.1. BaxxHOCTh y4eOHOTO Kypca T€OMETPHHM Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHusi OOyCIOBIIEHA MPAKTHYECKOH 3HAYUMOCTHIO  METANpEeIMETHBIX U
NPEMETHBIX Pe3yJIbTaTOB 00yUeHUS] TEOMETPHH B HANIPABICHUH JIMYHOCTHOTO Pa3BUTHUS
oOyuvaromuxcsi, QGopMupoBaHusi (PYHKIHMOHATLHOM MATEMAaTUYECKON T'PaMOTHOCTH,
U3Y4YCHHs] APYruX Y4eOHbIX MUCHUIIIMH. PaszButHe y o0Oydaromuxcsi MpaBUIbHBIX
NPEJCTaBIEHU O CYIIHOCTH M MPOUCXOXKJIECHHUH T'€OMETPUUYECKUX aOCTpaKIHii,
COOTHOIICHUH PEATbHOTO U UACATBHOI0, XapaKTepe OTPAXKEHHUSI MATEMaTUYECKON HayKon
SBJICHUM W TPOILIECCOB PEATbHOTO MHpa, MECTE I€OMETPUM B CHCTEME HAayK U pPOJIU
MaTeMaTHYECKOr0 MOJICIMPOBAHUS B HAYYHOM IO3HAHHWU U B NPAKTHKE CIIOCOOCTBYET
(bopMHUpPOBAHHIO HAYYHOT'O MUPOBO33PEHUS 00YUAIOIINXCS, @ TAK)KE Ka4eCTB MBIIUICHUS,
HEOOXOMMBIX ISl aIalTallii B COBPEMEHHOM OOIIIeCTBE.

111.8.1.2. 'eomeTpusi sIBASETCSA OJHUM U3 0a30BBIX NPEAMETOB Ha YPOBHE
cpeaHero ooOmiero o0pa3oBaHMs, TaK Kak 0OECHEYMBAET BO3MOXKHOCTb M3YUCHHS Kak
JTVCIIMILIMH €CTECTBCHHO-HAYYHOU HAIMPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

111.8.1.3. Jloruueckoe MbllieHHE, GOPMUPYEMOE MPU U3YUEHUH 00yHarOIIUMHUCS
HNOHATUHHBIX OCHOB T€OMETPHUU M IOCTPOSHUH LEMOYKHU JIOTHIECKUX YTBEPKACHUH B X0/1€

pemicHruda TCOMCTPHUYCCKUX 3aJa4d, YMCHHUC BbIABUTaTb W OIPOBCPraTtb THUIIOTC3bI
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HEMOCPEACTBEHHO MCIOIB3YIOTCS MPHU PELICHUU 3a]lad €CTECTBEHHO-HAYYHOI'O LMKIIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

111.8.1.4. OpuenTards 4eroBeka B MPOCTPAHCTBE - YCIOBHE €T0 COIMAIBLHOTO
ObITUs, opMa OTpaKEHHUS OKPY’KAIOIIEr0 MHpa, YCJIOBHE YCICUIHOTO TMO3HAHUS U
aKTUBHOTO IMpeoOpa3oBaHusl JeHCTBUTENbHOCTU. OlNepupoBaHUE MNPOCTPAHCTBEHHBIMU
oOpasamu OOBEAMHSET pa3Hble BUABl yU4eOHONW M TPYIOBOW ICSITEIHLHOCTH, SIBISETCS
OMHUM ®3 TPO(PECCHOHATFHO BaXHBIX KAdeCTB, IOATOMY aKTyaJlbHa 3ajada
dbopmupoBaHus y 00yYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBHIHOCTU
00pa3HOTO MBINUICHAS - CYIIECTBEHHOTO KOMITOHEHTA B IMOATOTOBKE K MPAaKTUYECKOU
JEeSITETFHOCTH 110 MHOTHM HAIIPaBIICHHSIM.

111.8.1.5. Lens ocBOoCHUS poTrpamMMbl yaeOHOTO Kypca «I eomeTpus» Ha 6a30BOM
ypOBHE 00yUeHHUsI - 0011e00pa3oBaTeIbHOE U OOIIEKYIbTYPHOE Pa3BUTHE O0YUAIOIIUXCS
yepe3 oOecreueHrne BO3MOXXHOCTU MPUOOPETEHHUS] M MCIOJIb30BaHUS CHUCTEMAaTUYECKUX
reOMETPUUECKUX 3HAHMM U JCHCTBUHM, CHEHU(PUYHBIX TE€OMETPUU, BO3MOKHOCTHU
YCHEIIHOTO TPOJOKEHUsT O00pa3oBaHUSI IO CIELUAIbHOCTSAM, HE CBS3aHHBIM C
MPUKJIAHBIM HCIIOJIb30BAaHUEM T€OMETPHH.

111.8.1.6. [IpuopuTteTHBIMHU 32/1a4aMU OCBOCHHSI yueOHOTO Kypca «I eomeTpun» Ha
6a30BoM ypoBHe B 10-11 kimaccax sBisitoTCS:

dbopmMupoBaHHE TPEACTABICHHUS O TEOMETPHHM KaK YacTH MHUPOBOH KyJIbTYpHI H
OCO3HaHUE € B3aNMOCBSI3U C OKPYIKAIOIINM MUPOM;

dbopMHUpOBaHKE TMPEACTABICHUS O MHOTOTPAHHUKAX W TEJaX BpPANICHUS KakK O
BOKHEHIIIMX MAaTEMaTHYCCKUX MOJICISIX, MO3BOJISIONIUX OMUCHIBATH U M3y4aTh pa3HbBIC
SIBIICHHSI OKPYKAIOIIETO MUPA;

dbopMupoBaHEe YMEHHUS pAaClO3HABATh HA YepTekKaxX, MOJICISAX U B PEAIbHOM MUPE
MHOTOTPAaHHUKH U TEJIa BpaICHUS,

OBJIAJICHUE METOJAMH pEIICHUs 3a7ad Ha TOCTPOCHHS Ha H300PaKECHUIX
IPOCTPAHCTBEHHBIX QUTYD;

dbopMupoBaHEe YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHUSIMHU O MHOTOTPAHHHKAX
U TellaX BPAIIEHUS U UX OCHOBHBIMU CBOHCTBAMU;

OBIIQZICHUE AQITOPUTMAaMHU PEIICHUsS OCHOBHBIX THUIOB 3an1ad, (OPMHUPOBAHUE

YMCHUSA TIPOBOAUTH HECIOXHBIC JOKA3aTCIBbHBIC PaCCYXICHHUA B XOAC PCIICHHA
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CTEPEOMETPUUECKHX 3aJ1a4 U 3a/1a4 C MPAKTUYECKUM CO/IepKAHUEM;

pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKUX CHOCOOHOCTEH OO0yuarommuxcs,
MO3HABATEIbHONW aKTUBHOCTHU, UCCIIEIOBATEILCKUX YMEHUHN, KpUTHUHOCTH MBIIIUICHHUS,

dbopmupoBanue GyHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPUH: YMEHHE
pacno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHSATUN, 00BbEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX >KMU3HEHHBIX CHUTYallMsIX W NPU H3YUYEHUU APYTUX YUYEOHBIX IPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEM U 3aKOHOMEPHOCTEH, (hOPMYIIUPOBATH X Ha A3BIKE T€OMETPUHI
U CO3/1aBaTh T€OMETPUUECKUE MOJICIIH, IPUMEHSITh OCBOECHHBIN T€OMETPUUECKUH arapar
JUISL pPEIICHUS] MPAKTHKO-OPUEHTHUPOBAHHBIX 3a/1ad, HUHTEPIPETUPOBATH U OILICHUBATH
MOJIyYEHHBIE PE3yJIbTATHI.

111.8.1.7. OTnuunTEIHHOW OCOOCHHOCTBIO MPOTPAMMBI TIO TEOMETPHUU SIBIISICTCSI
BKJIFOUEHHE B KypC CTEPEOMETPHH B Hayalle €ro U3y4eHHUs 3ajiay, peliaeMblX Ha ypOBHE
WHTYUTHUBHOTO MTO3HAHUS, U OTIPEJEIEHHBIM 00pa30M OpraHr30BaHHasi padoTa HaJl HUMH,
YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOTO U TPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET NPOTEKaHWE WHTYUTHUBHBIX IPOIIECCOB, MOTHUBHPYET K JajbHeiIieMmy
U3YYCHHIO TIPEeIMETa.

111.8.1.8. Ilpeanourenne  OTHAETCA  HATISATHO-KOHCTPYKTUBHOMY  METOMY
00y4eHHUsI, TO €CTh TEOPETHUECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE HEMOCPEICTBEHHOE
OTHOILIEHUE K TPEAMETHO-TIPAKTUYECKON NeSITeNIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX
MpeACTaBICHUN y 00yUalomuXcs B Kypce CTEpEOMETPUU MPOBOAUTCS 3a CUET PEIICHUS
3a7lay  Ha CO3JaHME MPOCTPAHCTBEHHBIX OOpa3oB M 3aJay Ha OINEpUPOBaHUE
npocTpaHCTBeHHbIMU oOpa3zamu. Co3nanue o0pas3a MPOBOJUTCA C HCIOIb30BAHUEM
HaIlJISITHOCTHU, a OMEPHUPOBAHHUE O0OpPa30M - B YCJIOBHUSAX OTBJICUCHMS] OT HATJISIIHOCTH,
MBICJIEHHOTO U3MEHEHUSI €r0 UCXOAHOTO COJIEPKAHUS.

111.8.1.9. OcHOBHBIMU  COJEpKATEIBHBIMH  JIMHUSIMH  y4eOHOTO  Kypca
«T'eomerpusi» B 10-11 knaccax siBnsrorest: « MHOrorpanHukm»,  «lIpsimbie U
IJIOCKOCTH B TMpOCTpaHCcTBe», «Tenma BpamieHus», «BekToppl W KOOpAUHATHI B
npoctpanctBe».  DopMupoBaHuMe ~ JIOTMUECKMX  yYMEHUM  pacmpeiensieTcss Mo
COJIep)KATeNbHBIM JIMHUSIM W 10 TojJaM OOydYeHUss Ha YpPOBHE CpEIHEro OOIIEeTro
obOpa3zoBaHusI.

111.8.1.10. Cogepxkanue  00pa3oBaHMs,  COOTBETCTBYIOLIEE  MPEIMETHHIM
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pe3ynbTaraM OCBOEHHUS IPOrpaMMbl II0 T€OMETPHUM, PaCHpeNeNEéHHbIM 10 ToJaM
o0OyueHHs, CTPYKTypHUPOBAaHO TakUM 0Opa3oM, 4TOObI OBJaJIEHUE TE€OMETPUUECKUMU
NOHATUSMM M HaBbIKAMH OCYLIECTBIISUIOCH IOCIENOBATEIBHO M IIOCTYNAaTENbHO, C
co0JII0/IeHuEeM IPUHLIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKJIIOYAJIUCH B OOIILYIO
CHUCTEMY T€OMETPUUYECKUX IPEJCTaBICHUN O0yYaroluXxcs, paclupss U yriyomnss eé,
00pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

111.8.1.11. OGmee 4mMcIO 4acoB, PEKOMEHIOBAHHBIX JUISI U3YYCHHS y4eOHOTO
Kkypca «['eomerpusi» - 102 gaca: B 10 kiacce - 68 yacos (2 yaca B HeAento), B 11 kiacce -
34 gaca (1 gac B HezenIO).

111.8.2. Cogepxanne oOyuenus B 10 kiacce.

111.8.2.1. TIpsiMbIe ¥ ITTIOCKOCTH B MMPOCTPAHCTRBE.

OcHoBHBIE MOHATUA cTepeoMeTpuH. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[Tonatne 00 akCMOMATHYECKOM IOCTPOEHUHM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3aumHOEe pacnosioKeHHe TNpsAMBIX B IIPOCTPAHCTBE:  IE€pECEKaroIuecs,
napajuleNIbHbIE U CKpEIIMBaronyecs npsamele. IlapamienbHOCTh NPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: MapajlleIbHbIE IPSIMbIE B IPOCTPAHCTBE, NAPAIIEIBHOCTD TPEX MPSAMBIX,
NapajyieIbHOCTh MPSMOM M IMJIOCKOCTHU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, YIOJ
MEeXay MpsMBIMM B TMpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEH: mapalijiesibHbIe
IJIOCKOCTH, CBOWCTBA MApaUIeNIbHBIX IUIOCKOCTeW. IIpocTeilmne NpocTpaHCTBEHHBIE
¢burypsl Ha IVIOCKOCTHU: TETPA3p, KyO, Mapaiesenue, NOCTPOCHHE CEUYEeHU .

[lepneHIUKYASIPHOCTh MNPSAMOM M IUIOCKOCTH: MEPHNEHAUKYJSIpPHbIE MpsIMble B
NPOCTPAHCTBE, MpsIMblE MapajieibHble W NEPIECHIUKYISPHbIE K IJIOCKOCTH, MpPU3HAK
MEPIECHANKYISAPHOCTH NPSMOM MU IUIOCKOCTH, T€OpEeMa O MPSIMOM IEPIEHIUKYJISIPHOU
IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJI MEXKIY NPSAMOW M INIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, TUHENHBINA yroi ABYTpaHHOIO yria. [lepneHukyasp U HaKJIOHHBIE: paCCTOSIHUE OT
TOYKH 0 TUIOCKOCTH, PAcCTOSTHHME OT MPSIMOW /0 IUIOCKOCTH, MpOeKuus (Urypbl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh IMJIOCKOCTEW: MPHU3HAK MEPHEHIUKYJISIPHOCTU JIBYX
mockocreil. Teopema o TpEX nepHeHIUKYIsIpax.

111.8.2.2. MHOTOTpaHHUKH.

ITonsaTue MHOT'OrpaHHHKa, OCHOBHBLIC J3JICMCHTBI MHOI'OI'paHHHKA, BBIITYKIIBIC H
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HEBBINYKJIbIE MHOTOI'PaHHUKH, pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yronbHas npusma,
ITPaHM W OCHOBAHUS TPHU3MBI, TpsMas M HAKJIOHHAS TPHU3MbI, OOKOBas M TIOJHAS
MOBEPXHOCTh TMpu3Mbl. [lapaienenunen, NpsIMOYTOJbHBIM Tapajieenune] U €ro
cBoiicTBa. [lupamuaa: N-yronpHas MupaMuia, TpaHd U OCHOBAHHUE MTUPAMHUIBI, OOKOBas 1
MOJHAsA TOBEPXHOCTh NHUPAMHJIbl, MpaBWIbHAS MU YCEUEHHAs NHUpaMuaa. IJIEMEHTHI
npu3Mbl ¥ nupamuabl. [IpaBuibHbIE MHOTOTPAHHUKH: TIOHSTHE MPABUIBLHOTO
MHOTOTpaHHUKa, TpaBUJIbHAs TPU3Ma U MPaBIIbHAS MUPAMUIA, TPaBUIbHAS TPEYTOJIbHAS
nupaMuja ¢ T[paBWIbHBIA — TeTpadap, KyO. I[lpencraBieHne o  MOpaBUIIBHBIX
MHOTOTpaHHUKAX: OKTadIp, A0JeKadAp U ukocadap. CeueHus NPU3Mbl U MUPAMHUIBIL.

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, TMPSAMOH,
MJIOCKOCTH. DJEMEHTHl CHUMMETPHHM B MHUPAMHAAX, Mapajuiesieluneaax, MPaBUIbHBIX
MHOTOTpaHHUKAaX.

Brluncienue 371eMEeHTOB MHOTOTPAaHHHMKOB: péOpa, auaroHanu, yribel. [lmomianb
OOKOBOW MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMOM MPHU3MBI, ILIOIIA b OCHOBaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOK Mpu3Mbl. [momans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUJIBHOM NUpaMHIIbl, T€OpEMa O IUIOMAAd YCEUEHHON MHUpaMUIBI.
[Tonsitue 06 00BEMe. OOBEM MTUPaAMUIBI, IIPU3MBI.

[logoOubie Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXAY  IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEll.

111.8.3. Conepxxanue odyuenus B 11 kiacce.

111.8.3.1. Tena BpateHus.

[{unuHapudeckas NOBEPXHOCTb, 00pa3yIoline MUINHAPUIECKON TOBEPXHOCTH, OCh
HUJTUHAPUYECKON moBepXHOCTU. LlunuHap: ocHoBaHUST W OOKOBas IOBEPXHOCTD,
o0Opasyrorias 1 oCh, IIIOMIaah OOKOBOH M ITOJTHON MOBEPXHOCTH.

Konundeckass moOBEpXHOCTh, 0Opasyromue KOHHYECKOW TIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHOCTH. KOHYyC: OCHOBaHMe U BepinHa, 00pa3yomias u och,
IUIOIIA b OOKOBOH U MONHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie u BBICOTA,
OCHOBaHHUS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, IuaMeTp, IIoaab MOBEPXHOCTH cepbl. B3aumuoe
pacronoxxenue cepsl U MI0CKOCTH, KacaTelbHas TNIOCKOCTh K cdepe, miomaas chepsl.

N3o0paxenue Ten BpaleHus Ha TUIOCKOCTH. Pa3BEpTka nuauHApa U KOHYycA.
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KomOuHamuu ten BpamieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMHMCAHHBIN
0KOJI0 cpepbl, cepa, BIUCaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIEHUSI.

[Tonsitue 06 o6béMe. OcHOBHBIC CBOMCTBa 00BEMOB Tenl. Teopema 00 o0BEME
OpsIMOYTOJIBHOTO Tapajienenunena U ciaeActBus u3 He€. OO0bEM UMIMHApA, KOHYCA.
O0BEM 1mapa u mIoIaab ChEpH.

[logoOubie Tenma B  mpocTpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIIAISIMU
MOBEPXHOCTEM, 00bEMaMU MOJOOHBIX TEl.

Ceuenust nunuHapa (MapauieibHO U MEPHEHAUKYISIPHO OCH), CEUEHHUS KOHycCa
(mapanie’abHOE€ OCHOBAHMIO M MPOXOSIIEE YEPE3 BEPIINHY ), CEUCHHUSI 1Iapa.

111.8.3.2. BekTopsl U KOOPIWHATHI B IPOCTPAHCTBE.

BekTop Ha muiockoctd U B mpocTpaHcTBe. ClOXKEHUE U BbIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHcio. PasnmoskeHue BeEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopam. [IpaBuno mapamnenenunena. Pernenue 3amad, CBA3aHHBIX C MPUMEHEHHEM
NpaBWII JeUCTBUI ¢ BekTopamu. [IpsiMmoyroipHas cucremMa KOOPAMHAT B MPOCTPAHCTBE.
Koopaunatsl Bektopa. [Ipocreiiime 3amaun B KOOpAMHATAX. YTOJI MEXIY BEKTOPAMHU.
CkansipHoe TpPOU3BEACHHE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY NPSIMBIMA U
1ockocTsAMU. KoopiMHAaTHO-BEKTOPHBIM METOA IPU PELIEHUN T€OMETPUUECKUX 3a1aY.

111.8.4. [Inanupyemble MpeAMETHbIE pPE3yJbTaThl OCBOCHHUS (efepalbHO
paboueil mporpammel ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM YpOBHE Ha YpOBHE
cpenHero  obmero  oOpa3oBaHUSI ~ OPUEHTHPOBaHbl HAa  JOCTH)KEHHE  YPOBHS
MaTeMaTH4YEeCKOM T'paMOTHOCTH, HEOOXOJMMOTO Jisi YCIEIIHOrO pelieHHsl 3aaad B
peanbHOM KU3HU U CO3/1aHHUE YCIOBUM )i UX OOIIEKYJIbTYPHOIO Pa3BUTHS.

111.8.4.1. [lpeameTHble pe3ynbTaTbl MO OTIAEIBHBIM TeMaM Y4YeOHOro Kypca
«l'eometpusi». K xoniy 10 kiacca oOyJaromuiicss HAyIUTCS

OTIEPUPOBATH MOHATUAMHU: TOUKA, MPSAMAs, INTOCKOCTH;

OPUMEHSTh AaKCHOMBI CTEPEOMETPUM U CIEACTBHS M3 HHX NpPHU PEIICHUH
reOMETPUYECKHUX 3a/1ay;

OTepUPOBATh TMOHSATUSMU: MAPAJUICIIBHOCTh M TMEPHEHANKYISIPHOCTh MPSMBIX U
IUIOCKOCTEH; KiIaccu(UUIMpPOBaTh B3aUMHOE  PACIONIOKEHHUE MPSIMBIX u
IJIOCKOCTEHN B IPOCTPAHCTBE;

OMEepUpPOBATh MOHATHSIMU: JIBYIPAaHHBIM yroj, TpaHU JBYI'PAHHOTO yria, pedpo
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JBYTPAHHOTO yTJia, JMHEWHBIA yrojl IBYIpaHHOTO YIJa, TpajyCHas Mepa ABYTPaHHOTO
yTia;

ONEepPUPOBATh  TOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMCHTH MHOTOTpaHHHKA, TPABHIIbHBI MHOTOTPAHHUK;

pacrmo3HaBaTh OCHOBHBIC BHIbl MHOTOTPAHHUKOB (TIMpamMuaa, TpU3MA,
IPSIMOYTOJIbHBIN MapalJIeNenuIe, Kyo);

KJIaccUu(pUIIMPOBAaTh MHOTOTPAHHHUKH, BBIOMpPAs OCHOBAHHS IS KJIACCHU(PHUKAIIH
(BBITIYKJIbIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPABUIBHBIE MHOTOTPAaHHHKH, MPSIMBIE U
HaKJIOHHBIC TIPU3MBI, TAPAJUICITICTIUIIC IBI);

OTIEPHPOBATH MOHITHAMHU: CEKYIas TUIOCKOCTh, CEYCHIE MHOTOTPAHHHUKOB;
OOBSICHITH MIPUHIIUITEI TIOCTPOCHUS CEUEHUH, UCTIONB3YS METO/I CIIEIOB; CTPOUTH CEUCHHS
MHOT'OTPaHHUKOB METOJIOM CJICZIOB, BBIITOJIHATH (BBIHOCHBIC) TUIOCKUE YEPTEKH M3
PHCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y;

pelaTh 3a/1a4i Ha HaX0XKJICHHE TEOMETPUYCCKUX BEITMYMH 110 00pa3iam WIH
ITOPUTMaM, IIPUMECHSISI H3BECTHBIC AaHAJTUTUYCCKUE METOJIBI TIPUPCIICHUH CTaHIAPTHBIX
MaTeMaTUYCCKHX 3a/1a4 Ha BEIYUCIICHUE PACCTOSTHUI MEXKTy TBYMsI TOUKAMH, OT TOYKH JI0
pSMOIi, OT TOUKH J0 TUIOCKOCTH, MEKY CKPEIIHMBAIOLUMHUCS MPSIMBIMU;

permaTh 3a1a4u Ha HaX0XKJICHUE TEOMETPHUECKUXBEIIMYHH 0 00pa3iam 17001
QITOPUTMAaM, IPUMEHSSI U3BECTHBIC AaHATTUTHYECKNUE METOIBI MTPUPEIICHUN CTaHIapTHBIX
MaTeMaTHYEeCKUX 3a]ad Ha BBIYMCICHUE YTJIOB MEXKIY CKPEIIMBAIONIUMHUCS TMPSMBIMHU,
MEXy MPSIMOHN M TITIOCKOCTBIO, MEXKAY TUIOCKOCTSIMHU, IBYTPAaHHBIX YTJIOB;

BBIUMCIIATE OOBEMBI M IUIOIMIAIN TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TPU3Ma,
nupaMua) ¢ TMpUMEHEHHEeM (OpMyII, BBIYHCISATH COOTHOMICHHUS MEXAY IUIOMIAIsIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAaHHUKOB;

OTIEpPHPOBATh MOHATHSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U TIOCKOCTh
CUMMETPHH, HEHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPBI;

U3BJIEKaTh, IPEOOpa3OBbIBATh W  HMHTEPOPETUPOBATH  HMH(POpPMALKIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (HUrypax, MpPEICTaBICHHYI0 Ha 4dYepTexkax H
pHCYHKaX;

NPUMEHSTh T€OMETpUYecKHe (PaKThl I PEIICHUS CTePEOMETPHUYECKHX 3ajad,

npeamnojararomux HECKOJBKO MAaroB pCHICHHA, €CIN YCIOBHUA HNPUMCHCHHUA 3aJaHbBI B
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SBHOU (opme;

OPUMEHITh  MPOCTEHIIME  MpOrpaMMHBIE  CpPEeACTBA W DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a]1aY;

OPUBOJUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU,
pacno3HaBaTh MPOSBIEHHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

MPUMEHSITH TIOJTyYCeHHBIC 3HAHUS HA MPAKTUKE: aHATTM3UPOBATH peabHbIC CUTYaIlU!
U TIPUMCHATHh W3Y4YCHHBIC TOHATHS B TIPOIECCE IMOMCKA PEIICHUS MaTeMaTHYCCKU
chopmMylIUpOBaHHONW MPOOJIEMBI, MOJEIUPOBATh pPEAIbHBIC CHUTYallMM Ha S3BIKE
TEOMETPHUH, HCCIICIOBaTh MOCTPOCHHBIE MOJEIH C HCIIOJIB30BAHHUEM T€OMETPHUCCKHX
MOHATHA W TEOpeM, armapara ajareOpbl, peliath MPAKTHYCCKUE 3a/add, CBS3aHHBIC C
HAXO0XJICHHEM I'eOMETPUICCKUX BEIIMYUH.

111.8.4.2. IlpenmeTHBIE pe3yAbTATHl 1O OTACIBHBIM TeMaM Yyd4eOHOro Kypca
«l"'eometpusi». K xoniy 11 kiacca oOy4daromuiicss HAyIUTCS:

OMEepUPOBATh MOHATUSIMH: IWIMHIPUYECKAss TIOBEPXHOCTh, 0OOpa3yrolue
WIMHIPUYECKONW TOBEPXHOCTH, IIWIIMHIP, KOHHYECKas IOBEPXHOCTh, 0Opasyrolue
KOHUYECKOU MOBEPXHOCTH, KOHYC, ChepuuecKasi IOBEPXHOCTh;

pacrno3HaBaTh Tella BpamieHus! (HUINHAP, KOHYC, chepa U map); OObICHIThH
CIIOCOOBI TTOJTYYCHHSI TEJT BPAIICHHUS;, KJIACCU(DHUIIMPOBATH B3AUMHOE PACIIONIOKCHUE
cepsl ¥ TUIOCKOCTH; OTIEPUPOBATH MOHATUSAMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CErMEHTA, MIAPOBOH CIOW, OCHOBAHHE IIAPOBOTO CJIOS, BEICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP;

BBIYHCIISATE 00BEMBI U TUIONIAIN MTOBEPXHOCTEH TEN BpAICHUS, T€OMETPUUECKUX
TeJ C mpuMeHeHueM popmy;

OTepUpPOBaTh TMOHSATUSMU: MHOTOTPAHHUK, BIUCAHHBIM B CPEpy U OIMHMCAHHBIN
oKoI10 cepsl, cepa, BMCcaHHAS B MHOTOTPAaHHUK WU TEJIO BPAIICHUS,

BBIYHCIISITh COOTHOIICHHUST MEXIy IUIOIMIAIIMUA TOBEPXHOCTEH U oO0BEMamMu
IT0JIOOHBIX TEJI;

n300paxkaTh U3y4aemble (GUTYPHI OT PYKU U C TPUMEHEHHEM TPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX

buryp: BUa cBepXy, COOKYy, CHU3y, CTPOUTh CEUEHUS TeJ BpalllCHUs;
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U3BJIEKaTh, HMHTEPIPETHPOBATH U  MpeoOpa3oBbiBaTh  MHGOpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (QUrypax, IMpeACTaBICHHYI0 Ha uYepTekax u
pUCYHKaX;

ONEPHUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH JACHCTBUSA CII0KEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpA HA YUCJIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHU 00JIaJ1al0T; IPUMEHSTH MTPABUIIO
napajuiesienumesa;

ONEPUPOBATH TMOHATUSIMU: JEKAPTOBHI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YroJ MEXAYy BEKTOpaMH,
CKaJIIpHOE MTPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE M KOMIIAHAPHBIE BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB M TNPOM3BEIECHUE BEKTOpa HAa YMCIO, YroJd MEXIy
BEKTOPAMH, CKaISIPHOE MPOU3BEACHUE, PACKIIAIbIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPMHAT; IPUMEHSITh
reoMeTpuyueckue GaKThl sl pEeIICHHUs] CTEPEOMETPUUYECKUX 3aa4, TIPEIoIaralonmux
HECKOJIBKO IIarOB PEIICHHUS, €CIIH YCIOBUSI IPUMEHEHUS 3aJIaHbl B IBHOU (popme;

pemarh NPOCTEWIlIMEe TEeOMETPUYECKHME 3a/Jaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A;

pemath 3a7aud Ha JI0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOIICHUH M HaXOXXJEeHUE
TEOMETPUUECKUX BETUYUH MO0 00pasiaM Uil alropuTMaM, MPUMEHSSI U3BECTHBIE METO/IbI
MIPU PEIICHUH CTaHIAPTHBIX MaTEeMaTUUYECKHUX 3a/a4;

NPUMEHATh  MNPOCTEHIINEe  MPOrpaMMHBIE  CPEICTBA W DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECCKUX 3a]1ay;

NPUBOAUTH NMPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh IPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE;

MPUMEHSATDH NOJIyYEHHBIE 3HAHUS Ha ITPAKTUKE: AHAIM3UPOBATh PeabHbIE CUTYallUU
U TPUMEHATh M3YyYECHHBIE TOHATHS B IMpOllECCe MOMCKA PEHICHUS MaTeMaTH4eCKu
chOpMyIHpPOBAHHOW TMPOOJIEMBbI, MOACIUPOBATh peajbHbIC CUTyallMd Ha S3BIKE
F€OMETPHUH, HUCCIEA0BaTh MOCTPOCHHBIE MOJIETU C HMCIOJIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN W TEOpeM, ammapaTa aareOpbl, peliaTh MPaKTUYECKUE 3aJadyu, CBSI3aHHBIC C

HaXOXICHUEM I'COMETPUUCCKUX BCIINYHH.
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111.9. denepanvHas pabouas mporpamma ydeOHOro Kypca «BeposTHOCTH H
CTaTHCTHUKAY.

111.9.1. TlosicHuTeNnbHAS 3aMKCKA.

111.9.1.1. Yuebnplii kypc «BeposTHOCTP M CTAaTHCTHKa» 0a30BOTO YPOBHS
SBIIIETCS MIPOJOJIKEHUEM U PA3BUTHEM OJHOMMEHHOTO YU4eOHOro Kypca 0a30BOro ypoBHs
OCHOBHOTO 0011ero odpa3zoBaHusi. Y4eOHbIN Kypc IpelHa3HaueH s GOpMHpPOBaHUS Y
00yJaIONIMXCsl CTATUCTUYECKOHN KyJIbTYPHl U IOHUMAHHS POJIM TEOPUH BEPOATHOCTEH Kak
MaTeMaTUYeCKOr0 HMHCTPYMEHTa IS W3Y4YCHHS CIlydalHBIX COOBITHH, BEIMYMH U
npotieccoB. [Ipu u3ydeHun yueOHOro Kypca o0oramarTcs IpeacTaBiIeHUs 00yIaroIuXCs
0 METO/AaxX MCCIEOBAHUS M3MEHUMBOTO MHUPA, Pa3BUBACTCS MOHMMAaHUE 3HAYUMOCTH U
OOIIHOCTH MaTEeMAaTHIECKIX METO/IOB IMIO3HAHUS KaK HEOThEMJIEMOI YaCTH COBPEMEHHOTO
€CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUSI.

111.9.1.2. Conepxanue y4eOHOTO Kypca HANpaBICHO Ha 3aKpeIUIeHHWe 3HaHUM,
MOJIYYECHHBIX MPH M3YYEHUU Kypca Ha YPOBHE OCHOBHOTI'O 00IIero oOpa3oBaHUs, U Ha
pa3BUTHE TMPEACTABICHUN O CIy4YailHBIX BEJIMYMHAX U B3aMMOCBSI3AX MEXKAy HUMHU Ha
BAXXHBIX TNpUMEpaxX, CIOKEThl KOTOPBIX TMOYEPHHYTHI M3 OKpyXKaromero mupa. B
pe3ynbrare y 0OydYarommxcs JODKHO CHOPMUPOBATHCS TMpEACTaBICHHE O Haubolee
YIOTPEOUTENBHBIX U OOIINX MAaTEeMAaTUYECKUX MOJEISX, UCTIOIb3yEeMbIX JJISi OMUCAHUS
AQHTPOTIOMETPUYECKHX U AeMOTpadUIeCKUX BEIMYUH, IIOTPEIIHOCTEH B Pa3IMIHOTO POJia
U3MEPCHUSAX, JUIMTETBHOCTH  O€30TKa3HOW  pabOThl  TEXHHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBIICHUH U TIPOIIECCOB B OOIIIECTBE.

111.9.1.3. B cOOTBETCTBUH C yKa3aHHBIMH IIEISIMU B CTPYKTYpe y4eOHOTO Kypca
«BeposATHOCTh M CTAaTUCTHKA» JJIsl YPOBHSA CpeIHEro odiiero oopa3zoBaHus Ha 6a30BOM
YPOBHE BBIJICIICHBI CIEAYIOIIME OCHOBHBIE cojepxarenbHble JuHuM: «CiydaiiHble
COOBITHS ¥ BEepOSTHOCTHY, «CITyqaifHbIe BETMYUHBI M 3aKOH OOJIBIIINX YHACEI.

111.9.1.4. BaxHyto yacTh y4eOHOTO Kypca 3aHUMAET U3YYEeHHUE T€OMETPUIECKOTO
U OMHOMHAIIBHOTO pAaCIpeleNieHuii W 3HAKOMCTBO C WX HEMPEPHIBHBIMHU aHAJOraMu -
MOKA3aTeIbHBIM U HOPMAJbHBIM PACIIPEICICHUSIMU.

111.9.1.5. Conepxanune nuaun «CiydaiiHble COOBITHS U BEPOSTHOCTH» CITYKHT
OCHOBOM i1 (DOPMHUPOBAHUS TPEJCTABICHUN O PACIPENEICHUN BEPOSTHOCTEH MEXKIY

3HAYCHUSIMU CJIyYalHBIX BEJIMYHMH, a TaKKe 3Ta JUHUA HeoOXoauMa Kak Oaza s
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U3Y4YeHMs] 3aKOHA OOJBIIMX 4YHcel - (yHIAMEHTAJbHOTO 3aKOHA, JCHCTBYIOIIETO B
npupojae U OOIIecCTBE U HMEIIIEr0 MareMarudeckyro (opmanuzamuio. CaMm 3aKoH
OONBIIMX YHUCEN TMpearaeTcsi B O3HAKOMUTEIBHOW (QopMe ¢ MHHHUMAIbHBIM
UCIOJIb30BAHUEM MaTeMaTUYECKOTo hopMaIn3ma.

111.9.1.6. Tembl, cCBsI3aHHBIC C HEMPEPHIBHBIMU CIIYYaWHBIMU BEIMYMHAMH,
aKLEHTUPYIOT BHUMAaHHE 00Y4aroUMXCs Ha ONMCAHUH U U3YUYEHUH CITy4YalHbIX SBJICHUN C
MOMOUIBIO0 HEMPEPBIBHBIX PYHKIMI. OCHOBHOE BHUMAaHUE YJEISIETCS MM0Ka3aTeIbHOMY U
HOPMaJIbHOMY pacHpeeiIeHUsIM, IIPU 3TOM IIPEAIOIAraeTCsl 03HAKOMUTEIbHOE U3YUEHUE
MaTepuaia 0e3 10Ka3aTesIbCTB MPUMEHAEMbIX (DAKTOB.

111.9.1.7. OO6uiee uncIo 9acoB, pEKOMEHIOBAHHBIX IS U3YUYCHHS yUeOHOTO Kypca
«BeposiTHOCTD U cTaTucTUKa» - 68 yacos: B 10 kiacce - 34 yaca (1 yac B Heneno), B 11
Kiacce - 34 yaca (1 gac B Heento).

111.9.2. Conepxanue oOyuenus B 10 kiacce.

[IpencraBnenue JaHHBIX C TM[OMoIIbl0 Tabmuy w  guarpamm.  CpenHee
apudmernueckoe, Me1naHa, HanOoJIbIlIee ¥ HaUMEHbIIIee 3HAUCHMS, pa3Max, JUCTIepCUs U
CTaH/JapTHOE OTKJIOHEHHE YUCIOBBIX HA0OOPOB.

CrnyualiHple SKCIEpPUMEHTHI (OTBITHI) W CiIy4yailHble COOBITHS. DJIeMEHTapHBIC
cobObiTus  (Ucxofbl). BeposTHOCTH ciyyailHOro coObITHsA. bIu30cTh dYacToThl |
BEPOSTHOCTH cOObITUH. Cily4ailHble OMNBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU
coOBbITHSIMU. BepoATHOCTH COOBITHI B OMbITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Onepanuu HajJ COOBITHSIMU: TIepeceyeHue, OOBheAUHEHUE, MPOTUBOIMOIOKHBIC
coObITHs. Juarpammel Ditnepa. @opmyia CI0KEHUS BEPOATHOCTEM.

VYcioBHas BEpPOSTHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBO cCiy4alHOro
sKkcriepuMenTa. GopMyina MoHON BepoATHOCTH. He3aBucuMbIie cOOBITHS.

KombunaTopHoe npaBuno ymHoxxenus. [lepectanoBku u ¢akropuan. Yucno
couetanuil. Tpeyronsauk Ilackans. @opmymna 6maoma HeroToHa.

buHapHbIil cioydyaliHBIl ONBIT (MCHBITAHME), ycliex M Heyaada. HezaBucumble
ucnelTanud. Cepusi HE3aBUCUMBIX MCHBITAHUM 10 nepBoro ycnexa. Cepus HE3aBUCHUMBIX
ucnslTanui bepnyim.

Cny4aiiHas BEJIMYMHA. Pacnipenenenune BEPOSITHOCTEH. Jlnarpamma
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pactipenenenus. Ilpumepsl pacnpeneneHuid, B TOM YHCIE, TE€OMETPUYECKOE H
OMHOMUABHOE.

111.9.3. Conepxanue odyuenus B 11 kiacce.

UucnoBble XapaKTEpUCTUKHU CIIyYalHBIX BEJIMYMH: MAaTEMaTUYECKOE OXUIaHUE,
JUCIIEpCUsl U CTAHJAPTHOE OTKJIOHEHHWE. IIpumepsl NpUMEHEHUs MaTeMaTH4eCKOTO
O’KHJaHUs, B TOM YHUCIIE B 33/1a4axX U3 NOBCETHEBHOM )XKM3HU. MaTeMaTHYeCKOE 0KHUIaHNE
OMHAapHOW cioy4yallHOM BeNMMYMHBL. MaTeMaTH4YeCKOe O0KHMJIAHUE CYMMBbI CIIy4YailHBIX
BEJIMYMH. MaTeMaTHueCcKoe 0KUJaHUE U JUCTIEPCHUS TEOMETPUUECKOT0 U OMHOMHAIILHOTO
pacrnpeiesicHu .

3akoH OOJIBLIMX YHCENl U €r0 poJib B HAayKe, Ipupojie U obmiectBe. BriOopouHbIil
METOJ UCCIIETOBAHHM.

[IpuMepsl HENpepbIBHBIX CIy4YallHbIX BeNMYMH. [loHATHE O TMJIOTHOCTH
pacnpeneneHus. 3afadd, NPUBOAAIIME K HOpMalbHOMY pacnpeneneHuro. llonarue o
HOPMaJIbHOM pacIpeeICHUN.

111.9.4. TlpeameTHbIC pe3yibTaThl OCBOCHHUS Y4eOHOTO Kypca «BeposTHOCTh M
CTaTHCTHKA» Ha 0a30BOM YpPOBHE Ha YPOBHE CpeaHEro ooOImero oOpa3oBaHUs
OpPUEHTHPOBAHBI Ha JOCTH)KEHUE YPOBHS MaTeMaTH4YE€CKOH IPaMOTHOCTH, HEOOXOIMMOT0
JUISl YCTIEUTHOTO PeLIeHUs 3a/1a4y U Mpo0JieM B peallbHOM KU3HU U CO3/IaHUE YCIOBUM NSt
UX OOILEKYJIbTYPHOTO Pa3BUTHSI.

111.9.4.1. [lpeameTHble pe3yibTaTbl MO OTIAEIBHBIM TeMaM Y4YeOHOro Kypca
«BeposiTHOCTH 1 cTatucTuKa». K koHITy 10 K1acca oOydaromuiicst HAy4YnuTCs:

YUTaTh U CTPOUTH TAOJIULIBI U TUATPAMMBI;

ONepUpOBaTh TMOHATUAMH: CpelHee apudMeThyeckoe, MeaAuaHa, HauOoubliee,
HauMEHbLIEE 3HAaUEHNE, pa3Max MacCHBa YHCJIOBBIX IaHHBIX;

OTIEPHPOBATH MOHATHSAMHU: CIIy9allHBINA SKCTIEPUMEHT (OTIBIT) U CIy4aiiHoe CoOBITHE,
JIIEMEHTApHOE COOBITHE (PIIEMEHTAPHBIA HMCXOJZ) CIy4YalHOTO ONbITA, HAXOAWUTH
BEPOSTHOCTH B OMBITAX C PABHOBO3MOXKHBIMU CIyYallHBIMU COOBITHSIMH, HAXOIUTh U
CPaBHHBAThH BEPOSTHOCTU COOBITHI B U3YUEHHBIX CIYYalHBIX IKCIIEPUMEHTAX;

HaXoAuTh U (OPMYITUPOBATH COOBITHS: TMEpeceYeHne U OOBEIUHEHHE IaHHBIX
cOOBITHI, COOBITHE, MPOTUBOMOJIOKHOE JaHHOMY COOBITHIO, MTOJI30BATHCS AUArpaMMaMu

Diinepa u GopMyJIOH CI0KEHHS BEPOSITHOCTEH MpU pEIICHUH 3a/1ay;
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ONepUpOBaTh MOHATUSAMU: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMBbIE COOBITHS,
HaxXOJUTh BEPOSATHOCTH C IIOMOIIBIO IIpaBHJa YMHOXEHMs, C IIOMOILBIO JepeBa
CIIy4ailHOrO OIBITA;

IPUMEHATh KOMOMHATOPHOE MPABUJIO YMHOKEHUS IPU PELICHNUH 3aj1ay;
OIEpUPOBATH ITOHATUSAMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPHsI UCTIBITAHUH,
yCHeXx U HeyJlaya, HaXOIUTh BEPOSITHOCTU COOBITHI B CEpUU HE3ABUCUMBIX UCIIBITAHUM
710 TIEPBOTO yCIieXxa, HAXOIUTh BEPOSITHOCTU COOBITHI B cepuu UcnblTaHui bepryiuy;

ONEPUPOBATH MOHATUAMU: CllydaiiHas BEJINYWHA, PACIPENEICHHE BEPOATHOCTEH,
JyarpaMMa paclpeeIICHHUs.

111.9.4.2. TlpeameTHbIe pe3yAbTATHl IO OTACIBHBIM TeMaM Y4eOHOTO Kypca
«BeposiTHOCTh U cTaTucTuKa». K koHIry 11 kitacca oOydaromuiics HayquTCs:

CPaBHUBATh BEPOSTHOCTH 3HAYEHHUH CIIy4ailiHON BEJIMYMHBI I10 PACIIPEAEICHUIO UIIN
C TIOMOIIIBIO AMArpamM;

OIIEpUPOBATH ITOHATUEM MATEMATUUECKOTO OKUAAHMS, IPUBOJAUTDH IPUMEPHI, KaK
INPUMEHSIETCSI MATEMATHYECKOE OKUIAHUE CIIyYaliHON BEJIMYMHBI HAXOIUTH
MaTEMaTUYECKOE 0’KMJIaHNE N0 JTAHHOMY PaclpeeIeHUIO; UMETh IPECTABICHHE O

3aKOHE OOJIBIINX YUCCJI; UMCTD IIPCACTABICHUC O HOPMAJIIBHOM PACIIPCACIICHUH.
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