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2.4. Pabouass mporpamma no yuyeOHomy mnpeamery ''MaremaTnka'

(0a30BbIil YpOBEHB).

2.4.1. Pabouas mporpamma mo ydeOHOMy mnpenMery "Marematuka" (6a30BbIN
ypoBeHb) (mpeaMeTHas obOmacteh '"Maremaruka u  uH(opMaruka') (manee
COOTBETCTBEHHO - IMporpaMMa [0 MaTeMaTuke, MaTreMaThKa) BKIIOYAeT
MOSCHUTENBHYIO 3alHCKy, COJEp)KaHWe OOydeHHUs, IUJIAaHHUPYEeMbIE pPe3ylbTaThl
OCBOEHHUS MPOTPaMMBbI 110 MaTeMaTHKe.

2.4.2. llosicHuTenbHas 3alKCKa OTpakaeT OOIIME LEIW W 3aJaud H3YYCHUS
MaTeMaTUKH, XapaKTEPUCTUKY TMCUXOJOTUYECKUX MPEANOCHUIOK K €€ U3yUYCHHUIO
00yJaroIMMHUCS, MECTO B CTPYKTYype YUEOHOTO TUTaHa, a TaKKe MOAXOIbI K 0OTOOPY
COZICpXKaHMsI, K OMPEICIICHUIO IIJIAHUPYEMbIX PE3yTbTaTOB.

2.4.3. Conepxanue 0OydeHHUs pPaCKPBIBAET COJCpPKATEIbHBIC JTUHUH, KOTOPHIE
MIPETararoTcs 7S 003aTeTbHOTO N3yUEHUS B K&XKIOM KJlacce Ha YPOBHE CPEIHETO
oO1ero o6pa3zoBaHMUsI.

2.4.4. Ilnanupyemble pe3yJbTaTbl 0CBOEHUS MPOTrpaMMbl IO MaTEMAaTUKE BKIIOUAIOT
JUYHOCTHBIE, METANPEIMETHBIE PE3YIbTaThl 32 BECh MEPHOA 00yueHUs: Ha YpOBHE
cpeanero o0miero 06pazoBaHusl, a TAKKe MPEIMETHBIC JOCTIKEHHS 00yJaromerocs
3a KaXJIbIi T0J1 00y4EHHUs.

2.4.5. IlosicHuTe IbHASA 3aANIMCKA.

.5.1. Ilporpamma 1o MareMaTMKe Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
pazpadorana Ha ocHoBe PI'OC COO c¢ y4yeToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, TPEABSIBISIEMbIX K MaTeMaTHUYE€CKOMY OOpa3OBaHUIO, U TPaTULIAM
poccuiickoro oopazoBanus. Peanu3zanus mporpaMmel o MaTeMaTUKe 00eCrieuuBaeT
OBJAJICHUE KJIIOYEBBIMU KOMIICTCHUUSAMH, COCTABISIONIMMH  OCHOBY IS
CaMOpPa3BUTUSA U HEMPEPHIBHOIO 00pa30BaHUsl, IEJIOCTHOCTh OOIIEKYIBTYPHOTO,
JUYHOCTHOTO U TTO3HABATEJILHOTO PA3BUTHS TUYHOCTU OOyJAIOITUXCS.

.5.2. B mnporpamMe MO MareMarWKe YYT€Hbl WAEU W TOJOKEHUS KOHIEMUIUU
pa3BUTHS MaTeMaThuueckoro ooOpa3zoBanuss B Poccuiickoit ®Deneparuu. B
COOTBETCTBHMH C Ha3BaHWEM KOHIICTIIIUU, MaTeMaTHYeCcKoe 00pa3oBaHue JOKHO, B
YaCTHOCTH, TPEIOCTABIATh KaKI0MYy 00ydaroIieMycss BO3MOKHOCTD JOCTHXKEHUS
YPOBHSI MaTEeMaTHYCCKUX 3HAHUM, HEOOXOAMMOTO IS JalbHEHMIIEeH yCIeIHOoN
KU3HHU B oOmiecTBe. IMEHHO Ha pelieHue 3TOW 3ajjauyd HallelieHa MporpaMma 1o
MaTemaTrhke 0a30BOro ypOBHS.

.5.3. MaremaTuka - ONOpPHBIN NMPEAMET I U3YYEHUS CMEXHBIX AUCUUILIMH, YTO
nenaet 6a30ByI0 MaTeMaTUUECKYIO MOATOTOBKY HEOOXOAMMOIA.

5.4.  Ilpaktuyeckass MOJE3HOCTb MaTeMaTHUKU  OOYyCIIOBJIEHAa  HaJIUYHUEM
MPOCTPAHCTBEHHBIX (OPM, KOJWYECTBEHHBIX OTHOIICHUH, HKOHOMHUYECKUX
pacyeToB; HEOOXOAUMOCThIO MaTEMaTUYECKUX 3HAHUM B MOHMMAHWUU MPUHIIUIIOB
YCTPOMCTBA W  UCIIOJB30BaHHS COBPEMEHHOW TEXHUKH, BOCHPUATHA U
HHTEpIIpeTalHs Pa3HOOOpa3HON COIHMAIbHON, JKOHOMHUYSCKOM HH(pOPMAIINH;
MPAKTUYECKUX MPUEMOB TE€OMETPUUYECKUX H3MEPEHUN M TOCTPOEHUN, UTCHUS
uH(dOpMaIK, MPEACTABICHHON B BHJI€ TaOJIUII, TUAarpaMM U rpapuKoB.

5.5, IlpuMeHeHuMe MareMaru4ecKoro CTWIS MBIIUICHUS, MPOABISIONIETOCS B
ONpEJICICHHBIX YMCTBEHHBIX HAaBBIKAX, PUEMaX U METOAAaX MBIIUICHUS YEJIOBEKa,



mpoiieccax 0000IIEeHUST M KOHKPETH3AIlMY, aHAJIN3a U CHHTE3a, KIacCu(UKaIuu U
cCUCTEMaTH3alMi, AaOCTparupoBaHWsl M  aHAJIOTMM  Kak  (QOpMUPOBAHHUU
aNTOPUTMUYECKON KOMIIOHEHTBI MBIIIUICHHS U BOCIIUTAHUU YMEHHU JE€HCTBOBATH IO
3aJaHHBIM ~ AJITOPUTMAM, I[IO3BOJISIIOLEA COBEPUICHCTBOBATH W3BECTHBIE U
KOHCTPYyHpOBaTh HOBbIE. OOBEKTHI MaTEMaTUYECKUX YMO3aKIIIOUEHUH, MMpaBUiia UX
KOHCTPYUPOBAaHMSI  PACKpBIBAIOT  MEXAaHU3M  JIOTUYECKUX  IOCTPOECHUHU,
CIIOCOOCTBYIOT BBIpaOOTKE YMEHMI (HOpMyIHpoOBaTh, 000CHOBBIBATh U JOKA3bIBATh
CYXXJICHHUSI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIIJICHUE.

.5.6. OOyueHne MareMaTnke Kak BO3SMOXKHOCTb Pa3BUTHS Y 00y4aIOIIUXCS TOYHOM,
parmoHaIbHON 1 MH(POPMATUBHON pedur, yMEHHS OTOUpaTh HauOOJIee TOIXOSIINE
SA3BIKOBBIE, CUMBOJIMYECKHE, TpapUuecKre CPe/ICTBA I BBIPAXKEHUS CYKICHUU U
HaIJISATHOTO UX TIPEICTaBICHUS.

.5.7. O611ee 3HAKOMCTBO C METOJaMU MO3HAHUSI ACHCTBUTENBHOCTH, MPEJCTABICHHE
O MpeAMETEe U METOAE MaTeMaTHK{, €ro OTIMYMS OT METOJOB €CTECTBEHHBIX U
I'YMaHUTApPHBIX HAyK, 00 0COOCHHOCTAX NMPUMEHEHUS MAaTeMAaTUKHU JJIs PEIICHUS
HAYYHBIX U MPUKIAJHBIX 337a4 KaK HEOOXOAMMBIM KOMIIOHEHT OOIIIEH KYJIBTYpHI.
.5.8. 3yyeHue maremMaTuku ciocoOCTBYET CTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA,
MOHMMAHHIO KPacoThl U U3AIIECTBA MATEMAaTUYECKUX PACCYKICHHM, BOCIPUATHIO
reoMeTpru4ecKux GopM, YCBOCHHIO UACH CUMMETPHH.

.5.9. [lpuoputeTHbIMU HeIsIMU 00yueHus Matemarrke B 10 - 11 kimaccax Ha 6a30BoM
YPOBHE SIBJIIOTCS:

dbopMupoBaHUE NEHTPAIBHBIX MATEMATUYECKUX TMOHATHN (YMUCIIO, BEIUYWHA,
reoMeTpudeckas purypa, nepeMeHHasi, BEpOATHOCTh, QYHKIIHSI ), 00€CIIEUMBAIOIINX
MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MAaTeMaTHYe€CKOro  oOpa3oBaHUs
oOy4aronuxcs;

MoJIBeICHUE OOYy4YarIIUMXCsl Ha JOCTYMHOM [IJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MATUKW M OKPYKAIOIIEro MUpa, MOHUMAaHHE MaTE€MAaTUKU Kak
4acTH OOIIeH KyJIbTyphl 4eJIOBEUECTRA,

pa3BUTHE HHTEIICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOyJaronuxcs,
MO3HABATEJIbHOM  AaKTUBHOCTH, HCCIIEIOBAaTEIbCKUX YMEHUN, KPUTUYHOCTHU
MBIIUIEHUS, UHTEpECa K U3YUYEHUIO MAaTEMATUKU;

dbopMupoBanue (PyHKIIMOHAIBLHOM MaTEMaTHUYECKOW TIpPaMOTHOCTU: YMEHHUS
pacro3HaBaTh MaTeMaTHYE€CKHUE aCTIeKThI B PEAJIbHBIX )KU3HEHHBIX CUTYallUsIX U IIPU
W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEHW, (QopMynupoBaTh WX Ha S3bIKE MAaTeMAaTUKW W CO3/1aBaTh
MaTeMaTUYeCKUe MOJICNIU, TPUMEHATh OCBOCHHBIM MaTeMaTUUYEeCKUM armapar JJis
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad, WHTEPHPETUPOBATh W OIICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

.5.10. OcHOBHBIMU JIUHUSIMU cofepxkanust mateMatuku B 10 - 11 kinaccax siBisttorest:
"Uucna u Beruncienus”, "Anreopa" ("Anredpandeckue BeipaxeHus'", "YpaBHeHUS
u HepaBeHcTBa'), "Hauama wmaremarnueckoro anamusza"', '"Teomerpusa"
("T'eomerpuueckue ¢urypsl U ux cBoiicTBa", "M3MepeHHEe TeOMEeTPUUYECKHUX
BenuuuH"), "BepositHocTh u craructuka". CoaepxkarebHble JIMHUU Pa3BUBAIOTCS
napajieIbHO, KaXK7as B COOTBETCTBHU C COOCTBEHHOW JIOTHMKOW, OJHAKO HE
HE3aBUCHUMO OJHA OT APYroM, a B TECHOM KOHTAKTE€ W B3auMOAEUCTBUU. HX



OOBENUHSIET JIOTUYECKAs COCTABIISIIONIAS, TPAAUIIMOHHO MPUCYIAs MAaTeMaTUKE U
MPOHU3BIBAIONIAS BCE MAaTEeMaTHYEeCKUE KypChl W COJEp)KaTeJbHbIe JIMHUU.
Chopmynupoannoe B PI'OC COO TpeboBaHue '"BiaJieHHE METOAAMHU
JIOKa3aTeabCTB, aJrOpUTMaMH pEIIeHHs] 3ajlad, YMeHue (OpMyaupoBaTh
OTIPE/ICIICHUsI, aKCUOMBI U TEOPEMBI, MPUMEHSITh WX, MPOBOJIUTH J10Ka3aTelIbHbIE
paccyKJeHusi B XOJie PeIIeHUs 3a7ad" OTHOCUTCS KO BCEM Y4YEOHBIM Kypcam, a
dbopMHpoBaHUE JOTUYECKUX YMEHUHN paclpeesieTcs: o BceM rojaM oO0ydeHus Ha
YpOBHE CpeIHEro o0I1ero 0opa3oBaHusl.

S5.11. B cootBerctBun ¢ ®I'OC COO wmaremartuka SIBASETCS O0S3aTeIbHBIM
MpeIMEeTOM Ha JaHHOM YpoBHE oOpasoBaHus. [Iporpammoil mo mareMaTuke
MpeayCcMaTpuBaeTCa U3yuyeHne yuyeOHoro npeaMera "Maremaruka" B paMKax Tpex
y4eOHBIX KypcoB: "AnreOpa W Hadanma maremarndeckoro ananmsa", "Teomerpus",
"BepositTHocTh M craructuka'.  @DOpMUpOBaHHME ~ JIOTUYECKHX  YMEHHM
OCYIIECTBIISIETCS Ha MPOTSKEHUH BCEX JIET 00y4eHHUs Ha YPOBHE CPEIHETO OOIIEeTo
oOpa30oBaHusl, a JIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEP’KaHHME BCEX HA3BAHHBIX
BBIIIIE YUYECOHBIX KypCOB.

Oo6mee yncio yacoB marematuku - 340 yacos: B 10 kiacce - 170 gacoB (5
4acoB B Heaea10), B 11 kiacce - 170 yacos (5 4acoB B HeJ1eJ10).

2.4.6. Ilnmanupyemble pe3yJabTaTbl OCBOCHHMSI NMPOrPaMMbl MO MAaTeMaTHKe
0a30Bblil YPOBEHb HA YPOBHE CPeAHEro 001ero 00pa3oBaHus.

1. B pe3ynbrare n3yyeHus: MaTEMATUKU Ha YPOBHE CPEAHETO 00IIEero 0Opa3oBaHUs
y oOyuaroiierocs OyayT c()OpMUPOBaHbI CIAEAYIOUINE TUYHOCTHBIE PE3YIbTaThI:

1) rpa’kIaHCKOTO BOCTIMTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOW IMO3ULUU OOy4YarolErocss Kak aKTUBHOTO MU
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHYECKUX
OCHOBaX (PYHKIIMOHMPOBAHUSI pA3JIUYHBIX CTPYKTYp, SBJICHUW, MPOLEAYD
Ipa’KJaHCKOTo 001IecTBa (BBIOOPHI, OMPOCH U IPYTO€), yMEHUE B3aUMOJIEHCTBOBATh
C COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C UX (PYHKIIUSAMH U Ha3HAYECHUEM;
2) NaTpuOTUYECKOTO BOCITUTAHUS:

C(hOPMUPOBAHHOCTh POCCUMCKOM TPaKIAHCKOM HJIEHTUYHOCTH, YBaXKEHUS K
IPOLJIOMY M HAaCTOSALIEMY POCCHMCKONM MaTeMaTHKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUXKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCHUMCKOM MATEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE DJTHX JIOCTHKEHUN B JpPYruX HayKaxX, TEXHOJIOTHsX, cdepax
HSKOHOMMUKH,;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOrOo Haponaa, cHOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO MOBEICHHUSI, CBI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKH U ACSTENbHOCTHIO YYEHOT0, OCO3HAHHUE JIUYHOTO
BKJIaJla B MIOCTPOCHUE YCTOMUHUBOIO OYIyILETO;

4) 5cTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas JCTETUKY MAaTeMaTUYEeCKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3aa4, pEUIEHUH, pacCyKI€HUN, BOCTPUUMYUBOCTD K
MaTeMaTHYe€CKUM acleKTaM pa3IMyHbIX BUJOB UCKYCCTBA;



5) hu3nIecKoro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh YMEHHSI NMPUMEHSATh MaTeMaTMYeCKUEe 3HAHMUS B MHTEpecax
30pOBOTO M 0Oe30MacHOro o0pasa »KU3HH, OTBETCTBEHHOE OTHONIIEHUE K CBOEMY
3I0pPOBbIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHUH U OTIbIXA,
peryinspHas ¢uznueckas aKTHUBHOCTh), (PU3UYECKOE COBEPIICHCTBOBAHHUE MpU
3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON IEATENbHOCTHIO;

6) TPYZIOBOTO BOCHUTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTU TPYAOTIOOUS, MHTEPEC K Pa3IUnYHBIM
chepam mpodecCHOHANPHONW EATETLHOCTH, CBSA3aHHBIM C MAaTEMaTHKOM M e
IPUWIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOp Oynyiel npodeccuu u
pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4IeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEH JKU3HH,
TOTOBHOCTh K AaKTUBHOMY YYacTUIO B pEUICHMH TNPAKTUYECKUX 3aj]ad
MaTeMaTH4eCKON HaNpaBICHHOCTH;

7) SKOJIOTMYECKOrO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTDH IKOJIOTHUYECKON KYJIbTYPbl, IOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMHMYECKHUX IIPOIIECCOB Ha COCTOSHUE IMPUPOAHONM M COLUAIBHOW CpE.bl,
OCO3HAHHE IVIO0AJIBHOTO XapakTepa 3KOJIOTMYECKUX MpoOJIeM, OpHUEHTalus Ha
MPUMEHEHUE MaTeMaTHUEeCKUX 3HAHUM ISl pellieHus 3a71a4 B 001aCTH OKpYyKaroen
Cpellbl, TJIAaHUPOBAHUE TMOCTYIKOB M OIEHKH WX BO3MOXXHBIX TMOCJEICTBUNA IS
OKPY>KaloIleH Cpebl;

8) IECHHOCTH HAyYHOTO MO3HAHMUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOIIECTBEHHOM MPaKTUKU, TOHUMAaHUE MAaTEMaTUYECKOW HAyKd
Kak c(epbl YeJIOBEUECKON AEATENbHOCTH, 3TANIOB €€ Pa3BUTHS M 3HAYUMOCTH IS
pa3BUTHS I[MBWIM3AIMM, OBJAQJCHHUE S3bIKOM MAaTEMAaTWUKH W MaTeMaTH4yeCcKOu
KyJIBTYPOU KaK CPEICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIATH TPOCKTHYIO
U UCCJIEIOBATENIbCKYIO IEATeIbHOCTh MHINBUYaIbHO U B TPYIIIIE.

.6.2. B pesynprare u3y4eHUs] MaTeMaTUKH Ha YPOBHE CpEAHEro OOIIero
oOpa3zoBanusi y oOyyaromerocss OyayT chopmMupoBaHbl IMO3HABaTEIIbHbBIE
yHUBEpCaJIbHbIC Y4EOHBIC IEUCTBHSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIC YICOHbBIC
JIEUCTBUSI, PETYISITHBHBIC YHUBEpPCAJIbHbIE YyueOHBbIC JEUCTBHUS, COBMECTHAs
NeSITEIbHOCTb.

.6.2.1. V oOyuatomierocs OyayT copMUpPOBaHbI CIAEAYIONINE 0a30BbIE JIOTUMYECKUE
JEHUCTBUSL KaK 4YacTh II03HABATENBHBIX YHHBEPCAJIbHBIX YYEOHBIX JEWCTBUU:
BBISIBIISITh M XapaKTEpU30BaTh CYIICCTBCHHBIE TMPU3HAKA MaTeMaTHYCCKHUX
0OBEKTOB, MOHITHIA, OTHOLICHUH MEX Ty TOHATUAMH, (DOPMYIUPOBATH OTIPEACTICHHS
MOHSITUI, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIIHI, OCHOBAHUS JJIs
000011IeHUs U CPAaBHEHUS, KPUTEPUU TIPOBOIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIHPOBATH U MPEOOPA30BHIBATH CYKJICHHUSI: YTBEPAUTEIILHbBIE
U OTpUIIATENIbHBIC, EAMHUYHBIE, YACTHBIC U 00IIHE, YCIOBHEIE;

BBISIBIISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTHBOPEYHS B
dakrax, JaHHBIX, HAOIIONEHUSX W YTBEPKIACHUSX, TMpEAsiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEMN U ITPOTUBOPEUNI;



JIeNIaTh BHIBOJIBI C UCIIOJIb30BAHNUEM 3aKOHOB JIOTHKHU, IEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJII0OYEHUH, YMO3aKIIIOUEHUI TI0 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUMN
(mpsiMBbIEe ¥ OT TIPOTUBHOTIO), BHICTPAUBATh apryMEHTAIMIO, TPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBObL;

BBIOMpATh CIIOCOO peleHrs yuyeOHOM 3aiauu (CpaBHUBATH HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HauOoJiee TOAXOMAUIMH C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).

.6.2.2. 'V oOyuatomerocsi OyayT chOpMHpPOBaHBI CIEAYyIOIMHE Oa30BbIC
UCCIIEJIOBATENIbCKUE JIEUCTBUA KaK YacTh TII03HABATENbHBIX YHUBEPCATBHBIX
y4€OHBIX JIEHCTBHIA:

UCIIOJb30BaTh  BOIMPOCHI KaK HCCIEIOBAaTEIbCKUI MHCTPYMEHT TIO3HAHUS,
dbopmynupoBaTh  BOMPOCH,,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MpoOIeMmy,
YCTaHABIMBaTh MCKOMOE U JIaHHOE, (OPMHUPOBATh TMIIOTE3Y, apIyMEHTHpPOBAThH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTh CAMOCTOSITENIbHO CIUIAHUPOBAaHHBIM 3KCIIEPUMEHT, HCCIEAOBAaHUE IIO
YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKOro OOBEKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy OObEKTaMHU, SIBJICHUSIMH, TPOLIECCAMU;
CaMOCTOSITENIbHO  (OPMYIUPOBAaTh O0O0OOIIEHUS W BBIBOJBI 10 pPE3yJIbTaTam
IPOBEACHHOTO  HAONIOACHMS, HUCCIEAOBAaHUS, OLEHUBaTh  JTOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpoIecca, a TaKXKe BBIABUTATh
MIPEIIIONOKESHHS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

.6.2.3. 'V oOyuaronierocst oOyayT cpopMupoBaHbl ymeHuUs padbotath ¢ nHpopManuei
KaK 4acCTh MI03HABATEIIbHBIX YHUBEPCATBHBIX YICOHBIX JEHCTBHIA:

BBISBIATH e(pUIUTH HHPOPMALIUU, JTaHHBIX, HEOOXOIMMBIX IS OTBETa Ha BOMIPOC
U ISl peLIeHUs 3a4a4H;

BbIOMpaTh MH(OPMALMIO W3 HMCTOUYHUKOB PpA3IMYHBIX THUIIOB, AHAJIW3UPOBATH,
CUCTEMAaTU3UPOBaTh U HHTEPIPETUPOBATh MH(OPMALIUIO PA3IUUHBIX BUAOB U GOpM
IPEICTaBICHNUS;

CTPYKTYpUpOBaTb HMH(OPMALINIO, TPEACTaBIATh €€ B pa3IU4HbIX (Qopmax,
WJUTIOCTPUPOBATH rpaduyueCcKu;

OLICHUBAaTh HAJEKHOCTh MH(OPMAIMU O CAMOCTOSATENBHO CHPOPMYINPOBAHHBIM
KPUTEPHUSIM.

.6.2.4. 'V oOyuaromerocst Oynyt chopMHUpOBaHBI YMEHHUSI OOIIECHUS] KaK YacTh
KOMMYHHUKATUBHBIX YHUBEPCAIBHBIX YUEOHBIX EHCTBUIL:

BOCIIPUHUMATh W (DOPMYIHUPOBATH CYXICHHS B COOTBETCTBUU C YCJOBHSIMH U
HEeJSIMHA OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3pEHHUS B YCTHBIX
U TUCHPMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHs] TIO0 XOAy pEIICHUs 3a/aduH,
KOMMEHTHUPOBATh MMOJIYYE€HHBII pe3ysbTar;

B XOJe OOCYXKJIEHHs 3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBI,
npoOsiemMbl, pemiaeMod 3a7add, BbBICKA3bIBaTh UJCH, HAlleJICHHbIE Ha IOHCK
pellIeHus], COMOCTAaBISTh CBOM CYXKACHUA C CYXKACHUSIMH JPYTUX YYaCTHHKOB
auanora, oOHapy>KuMBaTh pa3jMuuMe U CXOACTBO IMO3ULIUN, B KOPPEKTHOH (opme
(bopMynHpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHUS;



MPENCTABIATh PE3yIbTaThl PEIICHUS 3a7add, SKCIEPUMEHTa, WCCIIECI0BAHUS,
MPOEKTa, CAMOCTOSITENLHO BHIOMPATh (OpMAT BBICTYIUICHHS C YYE€TOM 3ajay
MPE3EHTALUMHA U 0COOCHHOCTEH ayTUTOPUH.

.6.2.5. 'Y oOyuaromerocs O6ynyT chopMHUpOBaHbI YMEHHUSI CaMOOPTaHM3AIlMU Kak
YacTh PETYISTUBHBIX YHUBEPCAJIbHBIX YU€OHBIX JIEHCTBUIA:

COCTaBJIATH IJIaH, JITOPUTM PELICHUS 3a7a4H, BHIOMPATh CIIOCO0 PEIIeHUS C yUETOM
UMEIOIIHUXCST PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YI4ETOM HOBOUW HH(pOPMAITUH.

.6.2.6. Y obyuaromierocsi OynyT chopMHpPOBaHBI YMEHHUSI CAMOKOHTPOJIS KaK 4acTh
PETYIATUBHBIX YHHUBEPCAIBHBIX YICOHBIX JTCHUCTBUI:

BJIQ/ICTh HABBIKAMHU ITO3HABATEIHHOW pe(dIeKcHyd KaKk OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNM M MBICIIUTEIBHBIX TPOIECCOB, MX PE3YJIbTaTOB, BJIAJIETh CHOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIecca U Pe3yJibTaTa PeIIeHUs MaTeMaTHYeCKOM
3aJ1a4u;

OPEeNBUAECTh TPYIAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh IPH pEIICHUH 3aJauH,
BHOCUTb KOPPEKTUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa ILEJIW M YCJIOBHUSIM, OOBSICHSATH MPUUYUHBI
JIOCTHKCHHSI UM HEJIOCTUKEHUSI Pe3YJIbTATOB JEATEIbHOCTH, HaXOAUTh OIIHOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

6.2.7. 'Y oOyuaromerocss Oynyt chOpMUPOBaHbI YMEHHS COBMECTHOM
JEATEeIIbHOCTH:

MMOHUMATh W UCIIOIH30BaTh MPEUMYIIICCTBA KOMAaHIHON ¥ MHANBUAYATLHON pabOThHI
IpU PEIICHUH YYCOHBIX 3a/ia4, MPUHUMATh II€JIb COBMECTHOW JIEATEIHLHOCTH,
IJTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOTHI, pacHpeneisaTh BHIBI padoT,
JIOTOBApUBAThCs, OOCYXXJIAaTh MPOLIECC W Pe3yJbTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBKHUX JTIOACH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYykIeHHS, OOMEH MHEHHUI,
"MO3TOBBIC IITYPMBI" U UHBIE), BBIMOIHATH CBOIO YACTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICHCTBUS C JPYTUMH YICHAMU KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOETO BKJIAJa
B OOmMIA TMPOAYKT TO KPUTEPUSIM, CPOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICCTBHUSI.

2.4.6.3. lIpeaMeTHBIE pE3yJILTATBl OCBOCHUS MPOTPAMMBI 110 MAaTEMAaTHUKE Ha
0a30BOM ypOBHE Ha YPOBHE CPEIHEro OOIIero oO0pa3oBaHUs MPEICTABIEHBI IO
rojaM OOy4eHHUsI B paMKaX OTAENbHBIX Y4YEOHBIX KYpPCOB B COOTBETCTBYIOIIUX
pazzeniax mporpaMmbl [0 MaTeMaTHKE.

Pabouass mnporpamma y4yeOHOro Kkypca '"Ajaredpa u Hayaja

MaTeMAaTHYeCKoro anajaunsa'.
2.4.7.1. TloscHuTepHAA 3aITHMCKA.



7.1.1. VYueOnbrii kypc "AnreOpa u Hauajga MaTeMaTHMYeCcKOro aHajau3a'
o0ecreynBaeT MHCTPYMEHTANbHYIO 0a3y JIJIsl M3yUYEHUs BCEX €CTECTBEHHO-HAYYHBIX
KypcoB, (OpMHUPYET JOTHYECKOE M aOCTPAKTHOE MBIIUICHUE OOYy4aroluXcsi Ha
YpOBHE, HEOOXOAUMOM JUIsi OCBOEHHSA Y4YeOHBIX KypcOB HMHGOPMATUKH,
oOIIIECTBO3HAHMSI, UCTOPUH, CIIOBECHOCTH. B pamkax ydyeOHoro kypca "Anrebpa u
Hayajla MaTeMaTHYecKoro aHaiau3a'" oOydaroliuecs: OBIAJIEBAIOT YHUBEPCATbHBIM
S3BIKOM COBPEMEHHON Hayku, KoTopas (QOpMyIUpyeT CBOU JOCTHKECHHS B
MaTeMaTH4eCcKoi dopme.

2. YueOHbI Kypc anreOppl M HadaJl MaTEeMaTHMYeCKOTO aHalu3a 3aKja/JbIBacT
OCHOBY Ui YCIICIIHOTO OBIAJACHHUS 3aKOHAMH (PU3MKH, XUMUHU, OHOJOTHUH,
MOHUMAaHUS OCHOBHBIX TEHJIEHIIUI YKOHOMUKH U OOIIECTBEHHOH JKU3HU, ITI03BOJISET
OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO MCIOJB30BaTh UX B MOBCEIHEBHOM XU3HU. OBNaJieHue aOCTPaKTHBIMHU U
JIOTUYECKU CTPOTMMH MaTeMAaTUYECKUMHU KOHCTPYKLMSAMH pa3BUBAaCT YMEHHUE
HaXOJUThb  3aKOHOMEPHOCTH, OOOCHOBBIBaTh  WUCTUHHOCTb  YTBEP)KIEHUS,
UCIOJIb30BaTh 0000IIEHNE M KOHKpETHU3aluio, aOCTparupoBaHHWE U AaHAJIOTHIO,
bopMupyeT KpeaTUBHOE U KPUTUYECKOE MbILUIeHHE. B Xone uzyuenus anreOpsl U
HayaJl MaTreMaTHMYecKOro aHaju3a Ha YpOBHE CpeaHEro oO0Iiero ooOpa3oBaHUS
oOyJaromuecsi TOJY4YalOT HOBBIM ONBIT pEUIEHMs NPUKIATHBIX — 3ajad,
CaMOCTOATEJIBHOTO IOCTPOEHUSI MaTeMaTHYeCKUX MOJIEIEN peabHbIX CUTYalluld U
UHTEPHPETALMA  TOJYYCHHBIX  pPELIEHWH, 3HAKOMSATCA C  [pUMEpamMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TPUPONE, HAyKe M B HCKYCCTBE, C
BBLAAIOIIMMUCS MAaTEMaTHUYECKUMU OTKPBITUSIMH U UX aBTOPaMH.

7.1.3. YueOHbIli Kypc anreOpbl W Hauajdl MareMaTH4YeCKOTro aHaiu3a o0iaaaeT
3HAYUTENIBHBIM BOCIUTATEIbHBIM MOTEHLIUAIOM, KOTOPBIM peanu3yeTcsl Kak 4yepes
y4eOHbII MaTepual, CiocoOCTBYIOUN (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
TaK 1 yepes3 crenuuky ydeOHO! NesTeIbHOCTH, TPEOYIoIel CaMOCTOsITEIbHOCTH,
aKKypaTHOCTH, IPOJOJIKATEIbHON KOHIIEHTPALMY BHUMAaHHSI M OTBETCTBEHHOCTH 32
NIOJIyYECHHBIN PE3YNbTaT.

.7.1.4. B ocHOBe METOAWKM OOy4YeHHs airedpe M HavyajiaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AESITeIbHOCTHBIA NIPUHLUI O0YUYEeHHUS.

.7.1.5. B cTpykType mporpaMmbl 10 anreOpe M HayajgaM aHaliu3a BbIACIISIOTCS
CIEAYIOLIUE COJepKaTeIbHO-METoANYeCcKue JuHuM: "Uucina W BbIYMCICHUS",
"®Oynkuuu U rpagukn”, "YpaBHenus u HepaBeHcTBa', "Havyana maremaTruyeckoro
ananu3a", "MHoxecTBa 1 joruka". Bce OCHOBHBIE COAEPKATENBHO-METOANYECKUE
JIMHUY U3YYalOTCA Ha MPOTSHKEHUH ABYX JIET 00OyYEeHHs] Ha YPOBHE CPEHETO 00IIEro
oOpa3oBaHusl. JJaHHbII yueOHbII KypcC SBIsE€TCAI MHTErPAaTUBHBIM, 0OBEAUHSIS B ce0e
COJIEP’KaHNE HECKOJIbKUX MaTeMaTHUYEeCKUX TUCUMUILUINH: airedpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUM aHaIu3, TEOPUsI MHOXKECTB U Apyrue. OOyyaromuecs OBl1aeBaloOT
HMIMPOKUM MaTeMaTHYECKHUM allllapatoM, y HUX MOCIEN0BaTeNbHO (popMHUpyeTcs U
COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MAaT€MaTUYECKYyI0 MOJAENb PeajJbHOU
CUTYyaIli1, MPUMEHATh 3HaHUsI, TIOJyUYEeHHbIE B yueOHOM Kypce "Anrebpa u Havaga
MaTeMaTH4eCKOro aHaiu3a", sl pelIeHUs CaMOCTOATEIbHO CHOPMYIUPOBAHHON
MaTeMaTHYECKOM 3aJ1aui, a 3aTEM UHTEPHPETUPOBATH ITOITYUYEHHBIN pE3yJbTar.
.7.1.5.1. ConepxkarenbHO-MeTonnuecKas TuHus "Uucrna u BeruucieHus" 3aBepiiaeT



(dbopMHpOBaHNE HABBIKOB MCIOJIL30BAHUS JICUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTo Ha YpOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHusi 0co00€ BHUMaHuE yaeisieTcss  (OPMHUPOBAHUIO  TPOUYHBIX
BBIYHMCIIUTEIbHBIX HABBIKOB, BKIIOYAIOIINX B CE€0s UCIIOJIb30BAHKE PA3ITHMUHBIX (HOpM
3alHUCU JICUCTBUTEIBHOTO YMCIIA, YMEHUE PAIMOHAIBHO BBIMOIHATH JEUCTBUS C
HUMHU, JIeJaTh IPUKUJIKY, OLICHUBATh pe3yibrar. OOydarommecs moiay4yaloT HaBbIKU
NPUOIMKEHHBIX BBIYMCIICHUN, BHITIOJIHEHUSI ICUCTBUI C YMCIaMU, 3allMCAHHBIMU B
CTaHAApTHON (opMe, HMCIOIB30BAHMS MATEMAaTUYCCKUX KOHCTAHT, OICHUBAHMS
YUCTIOBBIX BBIPAKECHUM.

.7.1.5.2. ConepxarenbHas JUHUS "YpaBHEHHsS W HEpABEHCTBA"' peanu3yercs Ha
NPOTSHDKEHUM BCcero OOydeHHMsl Ha YpOBHE cpeaHero oOiiero oOpa3oBaHus,
NOCKOJIBKY B KaXJIOM pasleie MNporpaMMbl  MPEAYyCMOTPEHO  pELICHUE
COOTBETCTBYIOIIMX 3aaad. OOydyaromuecs OBJaJAE€BAlOT PA3JIMYHBIMU METOAAMHU
pELIEHHUs]  LENbIX,  pPAlUOHANbHBIX,  HPPALMOHAIBHBIX,  IOKA3aTEJIbHBIX,
JorapuMUYECKUX U TPUTOHOMETPUUECKUX YPABHEHUI, HEPABEHCTB U UX CHUCTEM.
[TonmydyeHHble YMEHHUS HCHONB3YIOTCS TPU UCCIEIOBAHUU (PYHKIHMI C MOMOIIBIO
MIPOU3BOJTHOM, PEIICHUH MPUKIIAIHBIX 33]1a4 U 33]1a4 Ha HAXOXKJIEHHUE HauOOJIbIINX
Y HAaUMEHbINUX 3HaueHui pyHkuuu. [laHHas comepkarenbHas JIUHUS BKIIOYAET B
cebst Takxke (OPMUPOBAHHE YMEHHUU BBIMIOJHATH pacdyeTbl Mo QopMmysam,
npeoOpa3oBaHus LETBIX, palHOHAIIbHBIX, UppalMOHATBHBIX u
TPUTOHOMETPUUECKUX BBIPAKECHUH, a TaKKe BBIPAKECHUM, COEPKAIUX CTECIICHU U
gorapudmel. B xome wusydeHus anreOpandyeckoro Marepuana MpPOUCXOJIUT
JajdbHEHIIee pa3BUTUE  AJITOPUTMHUYECKOIO M aOCTPAKTHOTO  MBIILICHUS
oOy4aronuxcsi, (pOpMUPYIOTCS HABBIKA JACAYKTHUBHBIX PaCCyXICHUH, pabOThl C
CUMBOJIbHBIMU (POpMaMu, MPEJCTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B
BUJIC PABEHCTB U HepaBeHCTB. AureOpa npeanaraeT 3(hQeKTUBHbIE HHCTPYMEHTHI
JUISL  pEUIeHUs NPAKTUYECKUX U ECTECTBEHHO-HAYUYHBIX 3aJlady, HarsgHo
JIEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

.7.1.5.3. ConepxatenbHo-MeToquyeckas JuHug "OyHKIUU U Tpaduku" TECcHO
MeperuieTaeTcsl ¢ JIPYrUMU JIMHUSAMH y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaeT MOCJIEI0BAaTEIbHOCTh U3YUEHUs Marepuana. 3yueHne cTeneHHou,
MOKa3aTeIbHOM, TOTapu(MHUUECKON U TPUTOHOMETPUUECKUX (PYHKITUM, NX CBOWMCTB
U TpadUKoOB, UCHOIb30BaHNE (DYHKIMUA JJIsI pEHIeHUs 3ajad U3 APYTUX Yy4eOHBIX
NPEIMETOB U PEealbHOW KU3HHU TECHO CBSI3aHO KaK C MaT€MaTHYECKUM aHAJIM30M,
TaKk U C pelieHueM YypaBHEHUM W HepaBeHCTB. [Ipu sTom Oosblioe BHUMaHUE
yaensiercs: GOpPMUPOBAHUIO YMEHHUS BBIpAXKATh (POpMyJiaMu 3aBUCUMOCTH MEXTY
pPa3IMUHBIMU BEJIMYMHAMU, HCCIEA0BaTh MOJy4YeHHbIE (YHKIHH, CTPOUTHh HX
rpaduku. Marepuasn coaepkaTeIbHOM JIMHUW HalleJIeH Ha pa3BUTHE YMEHUU U
HAaBBIKOB, MO3BOJISIONINX BhIPAXKATh 3aBUCHMOCTH MEK]1y BEJIMUMHAMU B PA3IMUHON
dopme: aHamuTHUECKOM, Tpaduueckod U croBecHOW. M3ydenme wmarepuaia
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMHYECKOTO MBINUICHUS, CIIOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETU3AIINH, UCTIOIH30BAHUIO aHATIOTHH.

.7.1.5.4. ConepxarenbHas quHus "Hadana mareMarn4eckoro aHajanza' mo3BOJISET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MATEMATHMYECKHUX, TaK W MPUKIATHBIX 3a]a4,
JIOCTYITHBIX OOYYalOIUMCSI, Y KOTOPBIX TMOSBISIETCS BO3MOXXHOCThH MCCIIEI0BATh U



CTpOUTH rpaduku QYHKITUN, OTIPENETATh UX HAaNOOJbIITNE U HANMEHBIIINE 3HAYCHMS,
BBIYHCIIATH IJIOIIAAU (UTYp U OObEMBI TEJ, HAXOAUTh CKOPOCTH U YCKOPEHUS
npouieccoB. ConepkarenbHas JMHUS OTKPHIBAET HOBbIE BOBMOXKHOCTH MOCTPOEHUS
MaTeMaTHYeCKUX MOJIeJell pealbHbIX CUTYyalluid, HaXOXKICHUS HAUITy4lIero
pelieHus B MPUKIAIHBIX, B TOM YHCIE COIUAIbHO-DKOHOMUYECKUX, 3ajadax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MAaTHYECKOTO aHajiu3a CIOCOOCTBYET Pa3BUTHIO
abCTpakTHOro,  (POPMAIBHO-JIOTUYECKOTO M KPEATUBHOTO  MBIILJICHUS,
dbopMHUpPOBaHUIO YMEHUN PACIIO3HABATH MPOSIBICHHS 3aKOHOB MAaTEMAaTHKHU B HAyKe,
TEXHHKE M HCKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOMIMXCS pe3yibrarax,
MOJTYYCHHBIX B XOJIC Pa3BUTHS MaTEMaTUKH KaK HAyKH, U UX aBTOPaXx.

7.1.5.5. CopepxxarenbHo-MeToAMYECKass JUHUA "MHOXecTBa W JiorWKa' B
OCHOBHOM ITOCBSIIICHA 3JIEMEHTAM TEOPHUH MHOKECTB. TE€OpETUKO-MHOKECTBCHHBIC
MIPENCTABICHUS MMPOHU3BIBAIOT BECh KypC IIKOJIBLHOW MAaTeMaTUKH WM TPEAIararoT
HanOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAUHSIONMN BCE pa3/iesibl MAaTEMAaTUKU U €€
MPWIOKEHUM, OHU CBSI3BIBAIOT pPa3HbIE MAaTEMaTHYECKUE JUCIUIUIMHBI B €IMHOE
neinoe. BaxHo Jarb BO3MOXKHOCTH OOyYaromeMycsi TMOHHUMATh TEOPETHKO-
MHOXKECTBEHHBIM SI3bIK COBPEMEHHOM MaTeMaTHMKA M HCIOJIb30BaTh €ro Jiis
BBIPQKEHUS CBOUX MBICIICH.

7.1.6. B yueObHom kypce "AnreObpa W Hayajia MaTeMaTHMYeCKOro aHaimza'"
MPUCYTCTBYIOT Tak)K€ OCHOBBI MaTeMaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE
MPU3BaHBl C(POPMUPOBATH HABHIKA TOCTPOCHUS MOJIEICH peaTbHBIX CHUTYyaIluH,
WCCJIEZIOBAHUS ATHX MOJENIEH C MOMOIIBIO ammapara aareOpbl 1 MaTeMaTHIeCKOTO
aHaIW3a W WHTEPIPETAIMN TOTYYECHHBIX PpE3YJbTaToB. 3aJaHUs BKIIOYCHBI B
KXl M3 pa3fesioB MPOTpaMMbl, MOCKOJIBKY BECh Marepuan yueOHOro Kypca
IITUPOKO MCTIOIB3YETCS IS PEIICHUS IPUKIAAHBIX 3a1ad. [1pu pemeHnn peaabHbIX
NPAaKTHYECKUX 3a7ad oOydaromuecs pa3BUBAIOT HAOMIOIATeIbHOCTh, yMEHHE
HAaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIOIL30BaTh  AHAJIOTHIO,
0000111aTh ¥ KOHKPETHU3UPOBaTh MpobiemMy. JlesTeabHOCTh MO (HOPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIAIHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCE U3YUYCHHS BCEX
TeM yueOHOTro Kypca "Anredpa v Hadyasla MaTeMaTUIeCKoOro aHaam3a'.

OO0mree 4yucaI0 4acoB AJIs1 U3y4YeHHUs: y4eOHOro kKypca '"'AuredOpa W Havaja
MareMatuueckoro aHaausza' - 170 gacos: B 10 kiacce - 68 yacoB (2 yaca B
Hene10), B 11 kimacce - 102 yaca (3 yaca B HegeJn10).

. Conep:xkanue o0yuenusi B 10 kiacce. — 68 .

Yucna u évtuucnenusn. — 14 u.

Panmonanbubie uyncia. OOBIKHOBEHHbICE W JICCATUYHBIE JpOOU, TPOIEHTHI,
OCCKOHEUHbIC  MEepUOAMYECKHE  JApoOu.  ApudMEeTHYECKHE  Omepaluu  C
paIrMoHAIBHBIMU YKCIIaMU, IPe00pa30BaHUs YUCIOBLIX BeIpakeHUM. [Ipumenenne
JIpo0eit U MPOIEHTOB JUIsl PEIICHUsS] MPUKIATHBIX 3a7ad U3 Pa3IMYHBIX OTpaciien
3HAHUU U PEAIIbHOM KU3HMU.

JleicTBUTENbHBIE  4YHWCIIAa.  PalMoHabHBIE W HPPALUOHAIBHBIC  YHUCIIA.
ApudmMernueckue omepanuu C JACHCTBUTEIBHBIMH uuciaMu. [IpubmuxeHHBbIC
BBIYUCJIEHUS, IPABUJIA OKPYIJICHUS, PUKUIKA U OLIEHKA pe3yiIbTara BEIYUCICHUN.



Cremnenp ¢ menbiM mokasarenem. CtanaapTHas gopma 3amucu JIeHCTBUTEIHHOTO
yucna. Mcnonb3oBanue noaxoasieid (popmbl 3alTUCH ACHUCTBUTENbHBIX YHCEN IS
pelIeHus IPaKTUYECKUX 3a]1ad U TIPE/ICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajdbHOU crenenu. JleicTBus ¢ apudmeTrndaeckumMu
KOPHSMH HAaTypaJbHON CTETIeHH.

CuHyCc, KOCHMHYC M TaHT€HC YHCJIOBOIO AapryMeHTa. ApPKCHHYC, ApKKOCHHYC,
apKTaHT€HC YUCIIOBOIO apryMeHTa.

Ypasnenusa u nepasencmea. — 6 u.

ToxmecTBa U TOXKIAECTBEHHBIE TIPEOOPA30BAHMS.

[IpeoOpazoBanue TPUTOHOMETPHUYECKUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETPUUECKUE POPMYIIBI.

VYpaBHeHue, kopeHb ypaBHeHUsA. HepaBeHCTBO, perieHue HepaBeHCTBA. Merton
MHTEPBAJIOB.

Perenue 1nienbix v IpoOHO-pallMOHATBHBIX YPaBHEHUIN 1 HEPABEHCTB.

Pelenre nppalliOHAIBHBIX YPABHEHU U HEPABEHCTB.

PelieHrie TpUrOHOMETPUYECKUX YPAaBHEHUI.

[IpuMeHeHNE ypaBHEHUIN U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3aa4 U 3a7a4
U3 Pa3IMYHBIX 001acCTe HAYKU U pEaIbHON KU3HHU.

Dyukyuu u cpaguxu. — 10 4.

OyHkIus, cnocoOwl 3amanus QyHkiuu. [paduk pynkuuu. BzaumuHo oOpaTHbie
byHKIUU.

OOnacTe ompeneleHus W MHOXECTBO 3HaueHud ¢yHkuuu. Hymu ¢QyHkoum.
[TpomexyTKH 3HAKOTIOCTOSIHCTBA. YeTHBIE U HEUETHBIC (DYHKITUH.

CrenenHas ¢GyHKIMS C HaTypajlbHBIM U II€JIBIM TOKazareinem. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0il CTETICHH.

TpuroHoMmeTpudeckasi OKpy>KHOCTb, ONPEEICHNE TPUTOHOMETPUUYECKUX (PYHKIUN
YUCJIOBOTO apryMEHTA.

Hauana mamemamuueckozo ananusa. — 14 u.

ITocinenoBarenbHOCTH, CHOCOOBI 3adaHUsd MOCJIENOBATEIbHOCTEH. MOHOTOHHBIE
MOCIEA0BATEIHHOCTH.

Apudmernueckass ¥ TeOMETpUUYECKass NPOrpeccuu. beckoHedyHo yObIBaromas
reomerpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIECH TeOMETpHUECKON
nporpeccur. @opMylia CIOXKHBIX MPOLEHTOB. VCHoJib30BaHWE MPOTPECCUU IS
pelIeHrs pealibHbIX 3a/1a4 MPUKIIAHOTO XapaKTepa.

Mnoowcecmea u nozuka. — 12 u.

MHoOkeCcTBO, onepaunu HaJ MHOKeCTBaMu. JluarpamMmmsl Disiepa-Benna.
[IpuMeHeHUuEe TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjisi OMUCAHUSl pPeabHBIX
MIPOIIECCOB U SIBJICHUH, TTPU PEIICHUH 3aJ1a4 U3 JPYTUX YU4eOHBIX MPEIMETOB.
Onpenenenue, Teopema, ClIeACTBUE, J0KA3aTEIbCTBO.

Conepxanne o0yuenus B 11 kiaacce. - 102 4.

Yucna u évtuucnenusn. — 25 u.

Harypanbnbie u nenbie yncna. [Ilpru3Haku Ae1MMOCTH HENbIX YUCElL.
CreneHb C palioHaJIbHBIM TTOKa3aresieM. CBOMCTBa CTEIICHHU.
Jlorapudwm urcna. JlecaTuuHbie U HATypaIbHBIE JTOTApU(MBI.



Ypaeuenusa u nepasencmea. — 25 u.

ITpeoOpa3oBanue BeIpaXXEHUMH, COAEpKAIINX JIOTapU(PMBI.

[TpeoOpa3oBaHue  BBIPAKEHUM, coAepXKallluX CTEHNEHH C  PalMOHAIbHBIM
IIOKa3aTeJIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenpHble YpaBHEHHS U HEPABEHCTBA.

JlorapupmMuyeckrue ypaBHEHUS] 1 HEPABEHCTBA.

Cucrembl JMHEWHBIX YpaBHEHHUW. PenieHue NpUKIAIHBIX 3a4ad C IMOMOILBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.
[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3aa4
W 3a]1a4 U3 pa3JIMYHbIX 00JaCTell HAyKU U PeaIbHOW KU3HH.

@Dynkyuu u cpagpuku. - 20 u.

Oynkuus. I[lepuognueckue ¢GyHkuuu. [IpoMexyTKM MOHOTOHHOCTH (PYHKLIHH.
MakcumyMbl 1 MUHMUMYMBI (yHKIUM. HaumOonbliee ¥ HauMeHbIIee 3HAUYEHUE
(GYHKIMH Ha IPOMEXYTKE.

Tpuronomerpuueckue QyHKIUN, UX CBOWCTBA U rpapuKu.

[TokazatenbHass u Jorapudmuueckas (YHKIMH, HUX CBOMCTBA U TrpaduKu.
Hcnonp3zoBanue rpadukoB (GyHKIUM AJ1s1 pelIeHUs YpaBHEHUH U TMHEUHBIX CUCTEM.
Hcnonp3oBanue rpapukoB (QyHKUMHA JUIsl  HMCCIEAOBAaHUS  IPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEHIEHUU 33]ad U3 JPYTUX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Hauana mamemamuueckozo ananusa. — 32 u.

HenpepsiBHble (GyHKIIMU. MeTO HHTEPBAJIOB JJI PEIICHHS] HEPABEHCTB.
[IpousBonHasa Gpynkuuu. ['eomeTpuyeckuii 1 PU3NYECKUIl CMBICT TPOU3BOJHOM.
[IpousBonHbie 3neMeHTAapHBIX (GYHKUUNA. DOpMynbl HAXOXKIECHUS MPOU3BOIHON
CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne NPOU3BOJHON K HCCIEAOBaHHIO (YHKIIMH HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHnne HauboiblIero 1 HAMMEHbIIETO 3HAYeHUs! (PYHKIIMU Ha
OTpE3Ke.

[IpumMeHeHne Npou3BOAHON Ul HAX0XKICHHSI HAUTYyYIIEr0 pEUIEHUs B IPUKIIAIHBIX
3ajayax, JUIsl OIpeNeleHHUs] CKOPOCTH Ipolecca, 3aJaHHOro (opMmynaol wuiu
rpaduKoM.

[lepBooOpa3znas. Tabauna nepBoOOPa3HBIX.

WuTerpai, ero reoMeTpuyeckuii 1 Gpu3nuecKuil cMbICi. Beuncienue nHTerpaia mno
dbopmyne Hrrotona-JleliOHuia.

Ilnanupyemble mpeaMeTHbIe pe3yJbTaTbl OCBOCHUsSI (enepajbHOi padouei
NporpaMmel yueOHOro Kkypca "AJsredpa u Ha4ajaa MaTeMaTHYeCKOro anaJjusa'
HA YPOBHE CpeHero o0uero od0pa3oBaHusi.

.7.4.1. IlpeameTHble pe3ynbTaThl 1O OTIEIbHBIM TeMaM y4eOHOro Kypca "Amnredpa
W Havyasia MaTemarnueckoro ananuza". K koniry 10 kimacca oOydaroniuiics HayquTcst:
.7.4.1.1. Yncna v BEIYMCICHUS:

OINEepPUPOBATh MOHATUSMU: PALIIOHATIBHOE U IEUCTBUTEIHHOE YNCIIO0, OOBIKHOBEHHAS
U iecsiTUYHas ApoOb, MPOLEHTHI;



BBITIOJTHATHh aprU(PMETUUECKHUE OTIEPAINH C PAMOHATBHBIMU U JIEUCTBUTEIHHBIMU
YHUCIIAMU;

BBITIOJIHATH NMPUOJIMKEHHBIE BBIUMCICHUS, UCTIOJB3YS MIpaBuiia OKPYIJICHUS, IellaTh
MPUKUJKY U OLIEHKY pe3ysIbTaTa BEIYMCIICHHUI;

OIepUpPOBATh TMOHATHSAMU: CTENEHb C IIEJIbIM IOKa3aresieM, cTaHaapTHas Qopma
3alUCHU JIEUCTBUTENIBHOTO YHUCIA, KOPEHb HATypajIbHOM CTENEHHU, UCIOJb30BaTh
MOJIXOMSIIYI0 (POPMY 3aIKUCU JIEUCTBUTENIbHBIX YUCEI JIJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEACTABICHUSI TaHHBIX;

ONEpPUPOBATh MOHATHSAMHU: CHHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YA,
UCIIOJIb30BAaTh 3aMUCh IPOM3BOIBHOTO yIIia Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE
byHKIMH.

.7.4.1.2. YpaBHEHHUS U HEPABEHCTBA:

ONEepPUpPOBaTh MOHSATHSAMH: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJNOE,
palroHaIbHOE, UPPALMOHATILHOE YPABHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BBITIOJIHATDh MPE0Opa30BaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUW U pelIaTh
TPUTOHOMETPUUYECKUE YPAaBHEHUS,;

BBITIOJIHATH MPeoOpa3oBaHUs IENbIX, PAUOHAIBHBIX UM  UPPALUOHATIBHBIX
BBIPKEHUI U peIllaTh OCHOBHBIC THIIBI LIEJIBIX, PAIIMOHATLHBIX U UPPAIlMOHATBHBIX
ypaBHEHUH U HEPABCHCTB;

MPUMEHSATh YPAaBHCHHsSI W HEPABEHCTBA ISl PEHICHUS MaTEMaTHYCCKUX 3adad U
3a/1a4 U3 pa3IMYHbIX 00JaCTEl HAYKU U PeabHOU KU3HU;

MOJICTTUPOBATh PEAIbHBIC CUTYaIlUU Ha S3BIKE aureOphbl, COCTABISITh BBIPAKCHUS,
ypaBHEHUs, HEPABEHCTBA MO YCIOBHUIO 331a4H, UCCIEI0BATh MIOCTPOCHHBIE MOJIEIN
C MCTIOJIb30BaHUEM armapara ajareopsl.

4.1.3. Oynkuuu u rpapuku:

OTIepUpOBATh TOHATHUSAMU: (QYHKIUSA, CHOCOOBI 3amaHus (QyHKIHUH, OOIACTh
OTIpE/ICICHUs] M MHOXXECTBO 3HaueHUW (yHKIuH, rpaduk (YHKIUW, B3aUMHO
oOpatHble QyHKIINU;

ONEepUPOBATh TMOHATUSMU: YETHOCTh U HEYETHOCTh (DYHKIIMH, HYIU (PYHKIIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

UCIIOJIb30BaTh IpauKu (PyHKIMIMA ISl pelieHus] ypaBHEHU;

CTPOUTh M 4YHUTaTh TpauKW JMHEWHOW QYHKIMH, KBaJpPaTUUYHOW (PYHKIIUH,
CTETICHHOU (PYHKIIUH C IETBIM MTOKa3aTeNIeM;

UCIIO0IB30BaTh rpaduky PyHKIUN 71 UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN
TIPY PEIICHUH 3a7a4 U3 APYTUX YICOHBIX MPEAMETOB U PeabHON KU3HU, BEIPAKATh
dbopMysIaMy 3aBUCUMOCTH MEXTY BETUIHHAMM.

.7.4.1.4. Hauana MareMaTn4eCcKOro aHaJIn3a:

OTIEpUPOBATh  TOHATHSAMHU:  TIOCIICIOBATCILHOCTh,  apumeTHUecKas |
reoMeTpuiecKas Mporpeccuu;

OTIEpUPOBATH MOHATUSAMU: OECKOHEYHO yOBIBAIOIIAs T€OMETPUIECKasl MIPOTPeCcCus,
CyMMa OECKOHEYHO YOBIBAIOIICH TEOMETPUUECKONW TMPOTPECCHU; 3a7aBaTh
MOCJIEIOBATEIbHOCTH PA3IMYHBIMK CIIO0CO0aMU;

MCIOJIb30BaTh CBOMCTBA IMOCJIENOBATENBHOCTEN M MNPOTPECCUU ISl PEIICHUA
peanbHBIX 33j1ad MPUKIIATHOTO XapaKTepa.



.7.4.1.5. MHO)e€cCTBa U JIOTHKA:

OIepUPOBATh MOHATUSIMU: MHOKECTBO, OIl€paIlMU HaJl MHO)KECTBAMU; UCTIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM amnmapar [Jjisl ONHMCAHUS pPEaJbHBIX MPOIECCOB U
SBJICHUM, TPU PEUICHUH 3a]1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB;

OTIEpUPOBATH MOHATUSIMHU: OIpE/eNIEHNEe, TEOpEMa, CIEICTBUE, J0KA3aTEIbCTBO.
.7.4.2. IlpenMeTHBIC PE3yJIBTaThI IO OTJASIBLHBIM TeMaM yueOHoro Kypca "Amnredpa
¥ Havasia MaTeMaTudeckoro anaiauza". K konity 11 kimacca oOyqaroniuiicst Hay4uTCs:
.7.4.2.1. Yucna v BBIYUCIICHUSA:

ONEPUPOBATH TMOHATUSIMU: HATypaJIbHOE, 1IEJI0€ YKCIIO, MCIOJIb30BaTh MPU3HAKU
JETUMOCTH LEJbIX YHUCEJ, PA3J0KEHHUE 4YHUCIa Ha MPOCThIe MHOXKUTEIU A
pelieHus 3aaay;

ONEPUPOBATH TMOHATUEM: CTENEHb C PAIlMOHAIBHBIM IOKa3aTesieM; OINEepUpPOBaTh
MOHATHUSAMU: JIoTapuM YHCIIa, JECATUIHBIC U HaTypaIbHBIC JJOTApU(MEI.

.7.4.2.2. YpaBHEHHUS U HEPABEHCTBA:

MPUMEHSTh CBOMCTBA CTENEHU [JIsi MPeoOpa3oBaHUsl BBHIPAKECHUI, ONEPUPOBATH
MOHATUSIMU: TIOKA3aTeJIbHOE YPABHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIbI
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB;

BBITIOJIHATH NMPE0Opa30BaHMsI BRIPAKEHUHN, COJIepKaIIUX JorapudMbl, OIEepUpOBaTh
MOHATUSIMU: JIOTapu(PMUUYECKOE ypaBHEHHE W HEPABEHCTBO, pElIaTh OCHOBHBIC
THIIBI JIOTApU(PMUUECKUX YPaBHEHUN U HEPABEHCTB;

HaXOJUTh PEIICHUS MPOCTEUIIUX TPUTOHOMETPUUECKUX HEPABEHCTB;

OMEPUPOBATH TOHATUAMH: CHCTEMa JIMHEHHBIX YypaBHEHUU U €€ pelleHue,
MCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JJIsl pEIICHUS IPAKTUYECKUX 3a]1a4;
HaxXOJUTh PEHICHUS TMPOCTEUIINX CHUCTEM U COBOKYITHOCTEH palMOHAIbHBIX
YPaBHEHHUU U HEPABEHCTB;

MOJICJIMPOBATh PeajbHbIE CUTYallMM Ha SI3bIKE aiareOpbl, COCTABIATh BhIPaKCHUS,
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBbI [0 YCIOBHUIO 3aJayd, MCCIEA0BATh
MOCTPOCHHBIE MOJIEIN C MCIIOJIh30BAaHUEM ammapara anreOpsl.

.7.4.2.3. ®yHK1IMU U TpaduKu:

OTIEpUPOBATH MOHATUSMU: TIepUOaUYecKas QYyHKIIUS, TPOMEKYTKA MOHOTOHHOCTH
(GYHKIIMU, TOYKH SKCTpeMyMma (YHKIIMU, HAHOOJbIlIee M HAMMEHbBIIEe 3HAYCHUS
GYHKIIMM Ha TMPOMEXYTKE, HCIOJb30BaTh WX IS HCCIENOBaHUS (YHKIUH,
3aJlaHHOM TpadUKoOM;

ONEpUPOBATHh TMOHATUSIMU: TpadUKU TOKA3aTebHOW, Jorapumuyeckod u
TPUTOHOMETPUUECKUX (PYHKIMM, W300paxaTh UX Ha KOOPAMHATHOMN MJIOCKOCTH U
MCIIOJIb30BAaTh JIJIsl PEIICHUs YPAaBHEHUI U HEPaBEHCTB;

M300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH TpadUKU JIUHEHHBIX ypaBHEHUH U
MCIIO0JIb30BaTh UX JJISl PEIICHUSI CUCTEMbI INHEUHBIX YpaBHEHUM;

WCIIO0Ib30BaTh rpaduky PyHKIUN 71 UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN
U3 IPYTUX YY€OHBIX TACIUTLINH.

7.4.2.4. Hayana maTeMaTU4ECKOTO aHaJIM3a:

OTIEpUPOBATh TOHATHUSAMH: HENpephiBHAS (YHKIUS, MPOU3BOAHAS (YHKITUH,
WCITOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKUI CMBICI MPOU3BOAHON JIJISl PEIICHUS
3a/1ay;



HAXOJUTh TPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKLIHN, BBIYUCISATH MPOU3BOAHBIC
CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIHIA;

UCIOJIb30BaTh MPOU3BOAHYIO JJIsl MCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSATh PE3YJIBTAThl HCCIET0BAaHUS K TOCTPOEHUIO TPaUKOB;
UCIOJIb30BaTh IPOU3BOAHYIO Il HAaXOXKJIEHUS HAWIYy4YlIero pelIeHus B
IPUKIIAHBIX, B TOM YUCJIE€ COLIMAIBHO-ODKOHOMUYECKUX, 3a/a4ax;

OIIEpUPOBATh MOHATUSIMU: IEPBOOOPA3HAst U UHTETPal, HOHUMAaTh T€OMETPUUECKUIL
Y (PU3UYECKUI CMBICIT MHTErPaJIa;

HAXOJUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIHA, BEIYUCISATH HHTETPAIl

no popmyne Horotona-JleliOuua;

peliath MpPUKIAAHBIE 3aJadyd, B TOM YHCJE COLMAIbHO-3KOHOMHYECKOTO H
(u3nUecKoro xapaxkrepa, CpecTBaMU MaTEMAaTUYECKOIO aHAIN3a.

2.4.8. Pabouasi nporpamma yuyeoHoro kypca "I'eomerpus''.

2.4.8.1. IloscHuTenbHAsA 3aNKCKa.

.8.1.1. BaxxHOCTh y4eOHOTo Kypca T€OMETPUM Ha YpPOBHE CPEIHEro OOIIEero
oOpa3zoBaHusi OOYCJIOBIIEHA NPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3YIbTaTOB OOYYEHHsS] TEOMETPUM B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, (HOpPMHPOBAHUSA (PYHKIIMOHAIIBHOM MaTeMaTH4eCKOn
TPaMOTHOCTH, U3YYCHUS APYTUX yUYCOHBIX TUCHUIUIMH. Pa3BuTHE y 00ydaromuxcs
MPABIJIBHBIX TMPEICTABICHUNA O CYIIHOCTH W TPOUCXOXKIACHUU T€OMETPUUYECKUX
aOCTpakIuii, COOTHOIIEHUH PEATbHOTO M HJEAIBHOIO, XApaKTEpE OTPaKCHHS
MaTeMaTH4eCKON HayKoU SIBJICHUH U MPOLIECCOB PEaIbHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MareMaTHYeCKOr0 MOJEIMPOBAaHUs B HAyYHOM MO3HAHUU U
B IpaKkTHKE crnocoOCTByeT (OPMUPOBAHUIO  HAYYHOIO  MHPOBO33pPEHUS
o0ydJarommxcsi, a TaKK€ KaueCTB MBIIUICHUS,, HEOOXOAUMBIX Ul ajanTaliy B
COBPEMEHHOM OOIIICCTBE.

.8.1.2. TeomeTpus siBAsieTCS OAHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusl, Tak Kak OOECIEYMBAET BO3MOXKHOCTb H3Y4YEHHUS Kak
JUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK M TyMaHUTapHOM.

.8.1.3. Jlornueckoe MbliluieHHE, (HOPMHUPYEMOE MPU H3YUYEHHH OOYYaIOIUMHUCH
MOHSTUWHBIX OCHOB TEOMETPHUH U TIOCTPOCHHUH LIETTOYKH JIOTHIECKUX YTBEPKACHHIA
B XOJIe¢ pEUICHHs] TEOMETPHUYECKHX 3aJad, YMEHHE BBIIBUTATh M OIMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIb3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IMKJIa, B YaCTHOCTH U3 Kypca (PU3UKH.

.8.1.4. OpueHTalius 4enoBeka B MPOCTPAHCTBE - YCIOBUE €r0 COIMAIIBHOTO OBITHS,
dopMa OTpakeHHsI OKPY)KAIOIIETO MHpa, YCJIOBHUE YCIEIIHOTO II03HAaHUS M
aKTUBHOTO npeoOpazoBaHUs JIeMCTBUTEIHHOCTH. OmnepupoBanue
MPOCTPAHCTBEHHBIMU 00pazaMu OOBEIMHSET pa3Hble BUILI YUEOHOU M TPYIOBOI
JeSITEIbHOCTH, SBJISETCS OAHUM U3 MPO(PECCHOHAIBHO BaXHBIX KaYECTB, MOATOMY
aKTyajbHa 3a7a4a (OpMUPOBaHUs Y 00yUYaAIOLIUXCS TPOCTPAHCTBEHHOTO MBIIIJICHUS
KaK pPa3HOBHIHOCTH OOpa3HOTO MBIIUICHUSI - CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MIPAKTHUECKOU JESTEIHLHOCTH TI0 MHOTUM HAlpPaBICHUSM.

.8.1.5. Ilenp ocBoeHus mnporpammbl yueOHOro kypca "l'eomerpusa" nHa 06a3zoBoM
ypoBHE 0OydeHus - oO0mieoOpa3oBaTelibHOE U OOIIEKYIBTYPHOE pPa3BUTHE



oOydJaronmxcs yepe3 o0ecrneueHre BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BAHUS
CUCTEMATHUUYECKUX TEeOMETPUUECKUX 3HAHUW W  JEUCTBUM, cCleUu(PUUHbBIX
r€OMETPUH, BO3MOXXHOCTH  YCICIIHOTO  MPOJIOJDKEHHsS  00pa3oBaHUS IO
CHEIUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUHU.
.8.1.6. IlpuopuTeTHRIMU 3ajladaMyd OCBOCHHS ydeOHOoro kypca "l'eomerpun" Ha
6a30BoM ypoBHe B 10 - 11 kiaccax sBIsItOTCS:

dbopMHUpoBaHUE TPEJCTABICHUS O TEOMETPUU KAK YaCTH MHUPOBOM KYIBTYpHI W
OCO3HAHUE €€ B3aMMOCBS3H C OKPYKAIOIUM MHUPOM;

dbopMupoBaHUE TMPEICTABICHUS] O MHOTOTPAHHMKAX W TelaxX BpPAIEHUS KaK O
BOKHEHMIIINX MaTEeMaTUYECKUX MOJEINAX, IMO3BOJSIIONIMX OINUCHIBATh U H3ydaTh
pa3HbIE SIBJICHUS OKPYKAIOLIET0 MUPA;

dbopMupoBaHUE YMEHHS PACIIO3HABATh HA YepTEkKaxX, MOJEISIX U B pEaTbHOM MHUPE
MHOTOTPAHHUKH U TeJia BPAIlCHUS;

OBJIQJICHUE METOJaMU pELIEHUs 3aJad Ha TOCTPOCHMSI Ha H300pakKeHUsIX
IPOCTPAHCTBEHHBIX (UTYP;

(dbopMupOBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHUSAMU O MHOTOTPaHHHKaX
U TeJlaX BPAICHUs U UX OCHOBHBIMU CBOMCTBAMU;

OBJIaICHUE AJITOPUTMaMU PELLICHUSI OCHOBHBIX TUIIOB 3a/1a4, (HOPMUPOBAHNUE YMEHMUSI
IPOBOJUTh HECJIOXKHBIE JOKa3arelbHbIE PACCY)KICHUS B XOJIE pEIICHUs
CTEpEOMETPUUECKHUX 3aJ1a4 U 337a4 C IPAKTUUYECKUM COZIEPKAHUEM;

pa3BUTHE MHTEIUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW OO0ydaromumxcs,
MO3HABATEIbHOW  AKTUBHOCTH, HCCIIEJOBAaTEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHHUS,

dbopmupoBaHue GyHKIMOHAIBHONW IPAMOTHOCTH, PEJIEBAHTHON F€OMETPUU: YMEHHE
pacrmo3HaBaTh  TPOSIBICHUS  T€OMETPUYECKUX  TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX CHTYalUSIX M MPH U3YYCHUH APYTUX
y4€OHBIX MPEAMETOB, MPOSBIECHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
bopMynupoBaTh UX Ha SI3bIKE F€OMETPUU U CO3aBaTh I€OMETPUUYECKHUE MOJIEIH,
OPUMEHATh OCBOCHHBI TIE€OMETPUYECKHI ammapar ais peleHUs MNpPaKTUKO-
OPUEHTHPOBAHHBIX  3aJay, HWHTEPIPETUPOBaTb M OLICHUBATH IIOJyYEHHBIE
pe3ynbTaThl.

8.1.7. OTnuuutenbHOW OCOOCHHOCTHIO TPOrPAMMBI IO TEOMETPUHU SIBISETCS
BKJIFOYEHHE B KypC CTEPEOMETPHM B Hayajle ero M3y4deHMs 3ajiad, periaeMbIX Ha
yYpOBHE WHTYWTHBHOTO TMO3HAHUS, W OMpPEISICHHBIM 00pa3oM OpraHu30BaHHAas
paboTta Hax HHUMH, YTO CIHOCOOCTBYIOT  pa3BUTHIO  JIOTMUECKOTO U
IPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYIHPYET TPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3YUEHUIO MPEAMETA.

.8.1.8. Ilpeanoutenue oTaaeTcst HArIAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHUsI, TO
€CTh TEOPETHUUECKUE 3HAHUS UMEIOT B CBOEH OCHOBE HETIOCPEACTBEHHOE OTHOIIICHHE
K TOPEeIMETHO-IPAKTUYECKOW JAESITeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX
OpECTaBICHUNH y OOydaroluxcs B Kypce CTEpEOMETPUH IPOBOIUTCS 3a CUET
pelleHus 3a/1a4 Ha CO3/JaHie MPOCTPAHCTBEHHBIX 00PA30B U 3a/1a4 Ha ONIEPUPOBAHKE
IpOCTpaHCTBEHHBIMU 00pa3amu. Co3anue o0pas3a MNpOBOAUTCS C UCIIOJIb30BAHUEM
HAIVISTHOCTH, a ONIEpUpPOBaHKE 00Pa30M - B YCIIOBHUSAX OTBJICUCHHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOIO COAEPKaHUS.



.8.1.9. OcHOBHBIMU cOMEpKaTEIbHBIMU JTUHUSAMEU ydeOHoro kypca "[‘eomerpus” B
10 - 11 xmaccax sBusworcs: "MuororpanHuku', "IIpsiMple M IUIOCKOCTH B
npoctpanctee”, "Temna BpameHus", "BekTopsl U KOOpAUHATBI B MPOCTPAHCTBE".
dopMupoBaHHE JIOTUYECKHX YMEHHUM pachpenenserca IO COAepkKaTelIbHbIM
JIMHUSIM 1 TI0 ToJjaM 00y4Y€HHUs Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHMUs.

.8.1.10. Conepsxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yIbTaTaM
OCBOECHHSI TPOrpaMMbl MO TEOMETPHUH, PACIPEACIICHHBIM IO ToAaM OOy4eHUs,
CTPYKTypUpPOBAaHO TakuM o0Opa3oM, 4YTOOBl OBIAJIEHUE TIE€OMETPUYECKUMU
MNOHATUSMU U HAaBBIKAMH OCYIIECTBIUIOCH MMOCIEAOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM TIPUHIIMIIA TIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0O CHUCTEMY T€OMETPHUUYECKUX MpPEICTaBICHUI O0y4YaroUIuXcs, paciupss |
yrryOnsist ee, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

OO0miee yuc10 YacoB u3yveHus yueoHoro kypca "I'eomerpust' - 102 yaca: B 10
Kjacce - 68 yacon (2 yaca B Henes10), B 11 kiacce - 34 yaca (1 yac B Hegen10).

2.4.8.2. Conep:xkanue o0yuenus B 10 kiacce. — 68 4.

Ilpamwie u naockocmu 6 npocmpancmee. — 30 u.

OCHOBHBIE TIOHATHS CTEpEOMETpUH. Touka, mpsiMasi, MIIOCKOCTh, MPOCTPAHCTBO.
[TonsitTue 00  aKCMOMaTMYECKOM  MOCTPOCHHH  CTEPEOMETPUM:  AKCHOMBI
CTEPEOMETPUH U CIIECACTBUS U3 HUX.

B3anMmHOE pacnosok€HHE TPSAMBIX B INPOCTPAHCTBE:  IEpPECEKAIOIIUECH,
MapajuyielibHblE M CKpenmBaromuecs npsMbeie. [lapamiensHOCTh TPSAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MApajUICNIbHbIE MOpsIMbIE B  IPOCTPAHCTBE,
MApAJUICIIBHOCTh TPEX MPSAMBIX, MapauIebHOCTh MPAMON U TJIOCKOCTH. YIIIBI C
COHAIIPABJIICHHBIMA ~CTOPOHAMHM, YTOJd MEXAY MPAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh IMIIOCKOCTEN: TapaJJIEIbHbBIC TIIOCKOCTH, CBOMCTBA MAPAIUICIIBHBIX
miockocte. [Ipocreiiue nmpocTpaHcTBEeHHBbIE GUTYPBI HAa TIIOCKOCTU: TETPAdIpP,
KyO, TapajuieNenumnes, moCTpOeHNE CEUCHUH.

[leprieHIUKYISIPHOCTh MPSIMON W IJIOCKOCTU: NEPHEHAUKYJSIPHBIE NPSIMbIE B
MPOCTPAHCTBE, MpsSMbIC NapajuielibHble W NEPHEHIUKYISPHBIE K IIJIOCKOCTH,
MpU3HAK NEPHEHIUKYISIPHOCTH TMPSMOM M IUIOCKOCTH, TEOpeMa O NpsSMOH
MEPIIEHAUKYIISIPHOM TUUIOCKOCTU. YINIBI B IPOCTPAHCTBE: YIoJl MEXKAY NPSMOU U
IUIOCKOCTBIO,  JIBYIPAQHHBIA  yIOJ, JIMHEMHBIM YroJl  JABYI'PaHHOIO  yIvia.
[TepnieHauKymsIp M HAKJIIOHHBIE: PACCTOSIHAE OT TOYKH 10 TIIIOCKOCTH, PACCTOSTHUE OT
NpsSIMOM 70 TIIOCKOCTH, MPOEKIUsI (PUTYPBI HA TIOCKOCTh. [leprieHIuKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPNEHAUKYISIPHOCTH ABYX INIOCKOCTEW. Teopema o Tpex
MEePIICHANKYIISIPaXx.

Mnozozpannuku. — 38 u.

[loHaTHE MHOTOTpaHHHWKA, OCHOBHBIC AJIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKH, pa3BepTKa MHOrorpaHHuka. lIpusma: n-yronbHas
npu3Ma, TPaHu U OCHOBAaHUS TPU3MBI, TpsiMasi ¥ HAKJIOHHASI TIPU3MBbI, OOKOBasi M
MOJIHAs MMOBEPXHOCTh MPU3MBL. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesnienunes U ero cBoicrBa. Ilupamupa: n-yronbHasi nupamuia, rpaHd U
OCHOBaHHE MUPAMHUJIbI, OOKOBas U MOJTHAS TOBEPXHOCTh MUPAMU/IBI, IPABUIIbHAS U
yceUeHHas MnHupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHBIE



MHOTOTPAHHUKU: MOHSITUE MPABUIBHOTO MHOTOIPAHHUKA, MpaBUIbHASA MpU3MA U
NpaBWIbHAs MHUPAMHUA, NPABUIbHAA TPEYrojbHas NUpaMula WU MPABUIbHBIN
terpayap, KyO. IlpencraBieHue O TMPaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
nonekasp u ukocasnp. CedyeHust NpuU3Mbl U TUPAMU/IBI.

CumMeTpuss B TMPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, IPSMOMU,
MJIOCKOCTHU. DJIEMEHTHI CHMMETPHUU B MUPAMHIAX, TAPAIUICTIEIUIIEAX,, TPABHUIIBHBIX
MHOTOTPaHHUKAX.

BblunciieHre 371€MEHTOB MHOTOTPAHHHMKOB: pedpa, AuaroHaiu, ymibl. llnomans
OOKOBOII TOBEPXHOCTM W MOJHOW TMOBEPXHOCTH MPSAMOM MPU3MBI, ILIOIIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsiMoii ipu3Mbl. [1nomaas 60koBoi
MOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOW MHUPAMUJIBI, TEOpeMa O IUIOIIAan
yceueHHOM nupamusl. [lorstre 06 o6beme. O0beM MUPaMHIbI, TPU3MBI.
[Tomobuple Tema B  mpocTpancTBe. COOTHOMIEHUS MEXAY  IUIOMAIIMU
MOBEPXHOCTEN, 00beMaMu TTOJJOOHBIX TEIl.

Conepxanne o0yuenus B 11 kinacce. — 34 4.

Tena spawenusn. — 22 u.

[unuaapuyeckas MOBEPXHOCTh, 00pa3yIolire UINHAPUIECKON MOBEPXHOCTH, OCh
HUIMHAPUYECKON ToBepXHOCTH. [{unuHap: ocHOBaHUSA U OOKOBasi MOBEPXHOCTb,
oOpasyrolas ¥ 0Ch, IUIOMIA/Ib OOKOBOW U MOJIHON OBEPXHOCTH.

Konnueckass MOBEpXHOCTh, 0Opa3ylolue KOHWYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepXHOCTH. KoHyC: ocHOBaHME U BeplllMHa, 00pa3yronias
U OCh, IJIOIAIb OOKOBOM U MOJHOM MOBEPXHOCTH. YCEUECHHBIN KOHYC: 00pa3ytolue
Y BBICOTA, OCHOBaHUS 1 OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, IMaMeTp, MIoHaab MOBEPXHOCTH cepbl. Bzaumuoe
pacnosio)keHue cepbl U IUIOCKOCTH, KacaTrelbHas IUIOCKOCTh K cdepe, MIomaib
ctepsl.

N306paskeHre Te BpallleHus Ha MI0CKOCTH. Pa3zBepTka muinHapa u KOHyca.
KomOuHanmu Ten BpallleHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OIMCAaHHBIN
okoJo chepsl, cepa, BUCaHHAST B MHOTOTPAHHUK, WITH TEJIO BPAIICHHUS.

[Tousarne o6 oO6beme. OcHOBHBIC CBOWMCTBA 00beMOB Tein. Teopema 00 oObeme
MPSIMOYTOJIBHOTO Mapa’juieNieNuIie/ia v ceacTBUs u3 Hee. O0beM IIMHIIpa, KOHYCA.
O6beM mapa u miomajsb chepsl.

[lomobusie Tema B  mpocTpancTBe. COOTHONIGHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEN, 00beMaMu MOI0OHBIX TEJl.

Ceuenust umnuHApa (mapawieabHO W MEPHIEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOJSILEe YEPE3 BEPIIMHY), CEUCHHUS 1apa.
Bexkmoput u koopounamot 6 npocmpancmee. — 12 u.

Bekrop Ha miockoctd M B mpocTpaHcTBe. CIOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uucio. Pa3znokeHue BEKTOpa Mo TpeM HEKOMILIaHApHBIM
BekTopaMm. IIpaBuno mapamnenenunena. Pemenwe 3amady, CBA3aHHBIX €
IIPUMEHECHUEM IPABUJI IEMCTBUM ¢ BeKTOpamu. [IpsMoyronbsHas cucteMa KoOpAuHAT
B npocTtpancTtBe. Koopaunare! BekTopa. [Ipocreimue 3a1aun B KOOpAUHATAX. YTOI
Mexky Bekropamu. CKalsipHOE MNPOU3BEACHUE BEKTOPOB. BhruucieHue yrios
MEXKly MPSAMBIMHU U TJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBINA METOJT IPH PELICHUU
reOMETPUUECKUX 3a/1a4.



I[lnanupyemble npeaMeTHbIE pe3yJbTAaTbl OCBOEHHUSI padoyedl NPOrpaMmbl
yueOHoro kypca "I'eomeTpusi' Ha 6a30BOM ypOBHE Ha YPOBHE CPEIHETO 0OOIIETO
oOpa3oBaHUsI OPUEHTUPOBAHbI HAa JOCTH)KEHHE YpPOBHS MaTeMaTH4eCKOU
I'PaMOTHOCTH, HEOOXOAMMOTO JUIsl YCIIEUTHOTO PEIICHHUS 3a1a4 B peaIbHOM KU3HU U
CO3/IaHKE YCJIOBHM JIJIsl UX OOIIEKYIBTYPHOTO Pa3BUTHA.

IIpenMeTHble pe3yabTaThl MO OTAEJbLHBIM TeMaM Y4eOHOI0 Kypca
"Teomerpus''.

K xonity 10 xmacca oOy4aronuiicss HayIuTCS:

OTIEpUPOBATH MOHATHUSMH: TOUKA, IPSMasi, TIIOCKOCTh;

MPUMEHSATh AaKCHOMBI CTEPEOMETPHHM W CICACTBUS U3 HUX TMPU PpEHICHUHU
T€OMETPUICCKUX 33]1a4;

ONEpUPOBATh MOHATUIMH: MAPALICTLHOCTh U TMEPICHAUKYISIPHOCTD MPAMBIX U
IIOCKOCTEH;

KJacCU(UIIMPOBaTh B3aMMHOE PACIONOKEHHE TMPSIMBIX U IUJIOCKOCTEH B
MPOCTPAHCTBE;

OIEpUPOBATh MOHATUSIMH: JBYTPaHHBIA YTOJ, TpaHU JBYTPaHHOTO yrjia, pedpo
JIBYTPaHHOTO yIJia, JIMHEHHBIM yroja JBYrpaHHOTO yIvia, TpajaycHas Mepa
JIByTPaHHOTO YIJIa;

OTIEpUPOBATH  TMOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIBIA
MHOTOTPAaHHUK, 3JIEMEHTBI MHOTOTPaHHHKA, TPAaBUIILHBII MHOTOTPaHHUK;
pacmo3HaBaTh ~ OCHOBHBIC BHJBl MHOTOTPAHHUKOB (TMpamMuaa, TpHU3Ma,
IPSMOYTOJIbHBIN Napajienenunesn, Kyo);

KJ1acCu(pUIMpoBaTh MHOTOTPAHHUKH, BHIOWpAs OCHOBAaHUS I KJIaCCH(PUKAIIAN
(BBIMMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAaHHUKH, TPaBUJIBLHBIE MHOTOTPAHHHKH,
MpsIMbIE ¥ HAKJIOHHBIE TPU3MBI, TTapaJUIeICTUIIC/IbI );

ONEpUPOBATh TOHATHSMHU: CEKyIllas IUIOCKOCTb, CEUYE€HHWE MHOTOTPAHHHUKOB;
OOBSICHATH TPHUHITUIIBI TOCTPOCHUS CEUEHUMN, MCIOJIb3Ysl METOJ| CIIEJIOB; CTPOUTH
CEUCHUS] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIC) IUIOCKHE
YEePTEKU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHUY;
pemiarh 3a7aud Ha HAXOXKICHHUE TCOMETPUYECKHX BEJIUYHMH IO 00pas3lam Wid
aNropuT™MaM, TPUMEHSASI HM3BECTHBIE AHAIUTUYECKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTeMaTUYECKHUX 3a7a4 Ha BBIUYMCICHUE PACCTOSHHUUA MEXIY IBYMSI
TOYKaMH, OT TOYKH JIO TIPSMOH, OT TOUKH JI0 TUIOCKOCTH, MKy CKPEIITHBAIOIITAMUCS
TPSIMBIMU;

permarh 3a7aud Ha HAXOXKIACHHUE TCOMETPUYCCKHX BEIMYHMH IO 00pas3lam WIiIH
aNropuT™MaM, TPUMCHSS W3BECTHBIC AHATUTUYCCKHE METOABI TPH PEIICHUH
CTaHIAPTHBIX  MaTeMAaTHYECKUX 33Jad Ha BBIYUCIICHHEC YIJIOB  MEXIY
CKPEIIMBAIOIUMUCA ~TMPAMBIMUA, MEXKIYy TMNPSIMOW U TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IByTPAHHBIX YTIIOB;

BBIYHUCIIATh OOBEMBI M IUJIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3MA,
nupamMuza) ¢ IpuMeHeHneM GOpMYJ, BBIYUCIISITE COOTHOIIEHUS] MEK/TY TIIOMIASTMU
ITOBEPXHOCTEH, 00beMaMH TTOI0OHBIX MHOTOTPAHHHUKOB;



OTIEepUPOBATh MOHATUSIMH: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTD
CUMMETPHH, IIEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYDBI;

U3BJIEKaTh, MpeoOpa3oBbIBATh M HHTEPIPETHPOBATH  WHPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (DUTYpax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX;

OPUMEHSTh TeoMeTpuuecKkue (PakThl A pEIIeHUs CTePEeOMETPUUYECKUX 3a7ad,
IPEATOJIAraloIIUX HECKOIBKO 1IAar0B PEIIeHUs, €CIHM YCIOBHS IPUMEHEHHS 3a/1aHbl
B SIBHOH (opme;

NPUMEHATD npocTenime MPOrpaMMHBIE cCpencTBa U
ANIEKTPOHHOKOMMYHHMKAIIHOHHBIE CHCTEMbl TPU PEIICHUH CTEPEOMETPHUECKHUX
3ajad;

IPUBOAUTH TPUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE M KHU3HHU,
pacro3HaBaTh NPOSIBICHUE 3aKOHOB FT€OMETPHUU B UCKYCCTBE;

IPUMEHATDH OJYyUYCHHbIC 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh PEalIbHbIE CUTYalluu
U IPUMEHATHh U3YUYEHHbIE MOHATHUS B MPOLECCE MOMCKA PELIECHUS MaTeMaTH4YEeCKU
chopMyIHpPOBaHHON MPOOIEMbI, MOJECIUPOBATh pEajbHbIE CUTyallUd Ha S3bIKE
I€OMETPUH,  MCCIEAOBaTh  IMOCTPOCHHBIE  MOJAEIM C  HCIOJIb30BaHUEM
reOMETPUYECKUX TOHATHI U TeopeM, ammapara aiareOpbl, pemaTrb NPakTUYeCKUue
3aJ]auy, CBSI3aHHBIE C HAXOXKJIECHUEM F'€OMETPUUYECKUX BEJINYMH.

IIpenmeTHble pe3yiabTaTbl MO OTAEJbLHBIM TeMaM Y4eOHOro Kypca
"T'eomerpus''.

K koniy 11 kiacca oOyuaroniuiics HayduTCs:

OTEPUPOBaTh  MOHATHSAMH: I[MJIMHAPUYECKAs TOBEPXHOCTh, 0OOpasyromne
WIMHIPUYECKOM TTIOBEPXHOCTH, IWIMHIIP, KOHUYECKasi IOBEPXHOCTH, 00pa3yrone
KOHUYECKOW MOBEPXHOCTH, KOHYC, ChepuiecKkasi TOBEPXHOCTH;

pacrno3HaBaTh Teja BpamieHus (IWIMHIP, KOHYC, cdhepa U map); OObSICHATH CII0COObI
NOJTyYEHUS TEJ BpaLeHUs; KJIACCU(PUIIMPOBATh B3aUMHOE PacCIoioKeHHe chepbl U
IUIOCKOCTH; ONEpUPOBaTh MOHATHUSMMU: IIAPOBOM CErMEHT, OCHOBaHHE CErMEHTa,
BBICOTA CETMEHTA, IIapOBOM CJIOH, OCHOBaHME LIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ10s1, IIAPOBOM CEKTOP;

BBIUUCIIATH 00BEMBI U TIOLIA/IM TOBEPXHOCTEN TeJ BpallleHUs, FEOMETPUUYECKUX Tell
C MpUMEHEHHEM (HOPMYIT;

OTIepUPOBATh MOHATUSMHU: MHOTOTPAHHHK, BIUCAHHBIN B C(hEpy U OMIMCAHHBII OKOJIO
cdepsl, cdepa, BiucaHHasi B MHOTOTPAHHUK WIIH TEJIO BPAILICHUS;

BBIUUCTIATh COOTHOILIEHUS MEXAY IUJIOMAAsIMH TIOBEpXHOCTEH M o0beMaMu
ITOJTOOHBIX TEI;

n300pakaTh u3ydaemble PUTYpPBI OT PYKH U ¢ IPUMEHEHUEM MPOCTHIX YePTEIKHBIX
WHCTPYMEHTOB;

BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y, CTPOUTH CEUECHHUS TEJ BPAICHHUS,

U3BJICKaTh,  WHTEPIPETHPOBaTH W  MpeoOpa3oBbIBaTh  HMH(OpPMALKIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHUX (PUTYypaxX, MPEICTABICHHYIO Ha YepTexax U
PHUCYHKaX;

OIIEpUPOBATh MOHITHEM BEKTOP B IPOCTPAHCTBE;



BBITIOJTHATH JICUCTBUSI CIIOXKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB UM YMHOXKECHUS
BEKTOpa Ha YHMCJIO, OOBSICHATH, KAKUMH CBONCTBAMH OHHU OOJIAJArOT; MPUMEHSThH
MIPABUJIO MapaUIeIICIUIICAA,;

ONEpPUPOBATh TMOHATHAMH: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOIYJTh BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YTOd MEXKIY
BEKTOpaMH, CKaJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPHI,

HaXOIUTh CYMMY BEKTOPOB M IPOWM3BEIACHUE BEKTOpAa HA YHCIIO, YTOJI MEXIY
BEKTOpPaMH, CKaJIIpHOE TMPOM3BEICHUE, pACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJTMHEAPHBIM BEKTOPaM;

3a/1aBaTh TUIOCKOCTh YPaBHEHHWEM B JIEKAPTOBOW CHCTEME KOOPAHWHAT; MPUMEHSITh
reoMeTpudeckue  GakThl  JUISI  PEIICHHS  CTEPEOMETPHYCCKHX  3ajad,
MIPEIOIAraloIUX HECKOJIBKO IIIarOB PEIIECHUs, €CIU YCIOBUS TPUMEHEHUS 3a/1aHbI
B SIBHOM (popme;

pemarb MpOCTEHIIMe TEOMETPUYECKHE 3a7adyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA;

pemarb 3a/1a4l Ha JIOKa3aTeIbCTBO MATEMaTHYECKUX OTHOIICHUM M HaXOXKJICHUE
re€OMETPUYECKUX BEIIMYMH MO o0pa3liaM WIH ajlropuTMam, MPUMEHsSISI U3BECTHBIE
METO/IbI IPY PEIICHUN CTaHJAPTHBIX MAaTeMaTUYECKUX 3a]1a4;

OPUMEHSATh  MPOCTEHIIME  TPOrpaMMHBIE  CpEICTBA U DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUICCKIX 33139,
MIPUBOJUTH TIPUMEPHl MAaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B TPHUPOJC U JKHU3HH,
pacrno3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPHH B HCKYCCTBE;

MIPUMEHSTH TIOJyYCHHBIE 3HAHUS Ha TIPAKTHKE: aHATM3UPOBATh PeabHBIC CUTYAITUN
¥ TIPUMEHATH M3yYCHHBIE TTOHATHS B MPOIIECCE TOWCKA PEIICHUs] MaTeMaTHIeCKH
chopMyaupoBaHHON MPOOIEMBI, MOACIMPOBATH pPEaIbHbIE CUTYallUM Ha SI3BIKE
r€OMETPUH,  HMCCIEeNOBaTh  IMOCTPOCHHBIE  MOJETHM C  HCIOJIb30BAaHUEM
reOMETPUYECKUX TIOHSITHN M TEOpeM, ammapara aiareopbl, pemarh MpakTHYeCKue
3aJla4uu, CBA3aHHBIE C HAXOXKJICHUEM I€OMETPUUECKIX BEJTNYUH.

2.4.9. Pabouast nporpamMma y4e0HOro kypca ""BeposiTHOCTb U cTaTUCTHKA' .
.9.1. TloscHuTenbHAs 3aUCKA.

9.1.1. YuelOnsbIil Kypc "BepoaTHOCTh M cTaTUCTHKA" 0a30BOr0 YPOBHS SIBISETCS
MPOJOHKEHHEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOrO YpOBHS
OCHOBHOTO  00miero oOpa3oBaHusa. Y4YeOHbIH Kypc TpelIHAa3HAuYeH IS
dbopMupoBaHusl y 00y4aroluXcsi CTATUCTUYECKON KyJIbTYpbl W TTOHUMAHUS POJIU
TEOPUU BEPOATHOCTEH KAaK MareMarTH4ecKOr0 HWHCTPYMEHTA MJid MW3Yy4YEeHUs
CIIy4ailHBIX COOBITHH, BEIMYMH W mporieccoB. Ilpu m3yuenun ydeOHOrO Kypca
oboramarorcst  MPEJACTaBICHUS  OOy4YaloIIMXcs O METoJax  MCCIICIOBaHMS
W3MEHYMBOTO MHpA, pPa3BUBACTCS IMOHMMAaHUE 3HAYUMOCTH U  OOIIHOCTH
MaTeMaTUYeCKUX METOJOB IMO3HAHUSI KaK HEOThEMJIEMOM YacTh COBPEMEHHOIO
€CTECTBEHHO-HAyYHOT'O0 MUPOBO33PEHUS.

9.1.2. ConepxaHue ydyeOHOTO Kypca HalpaBlI€HO Ha 3aKperyieHue 3HaHUM,
MOJIYYEHHBIX NMPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIy4YalHBIX BEJIIMUYMHAX M B3aUMOCBS3SIX MEXKIY



HUMH Ha BAXKHBIX NPHUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y oO0ydaromuxcs JOHKHO COPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIUX MAaTEMATUYECKUX MOJEISAX, UCTIOIb3yEMbIX
JUI.  ONMCAHWS  AHTPOIIOMETPUYECKUX UM JeMOrpaMuecKuX  BEJIUYMH,
HOTPEIIHOCTEN B Pa3jIMYHOIO poJia H3MEPEHUSX, IMTEIbHOCTH O€30TKa3HOM
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U IPOLIECCOB
B OOIIIECTBE.

9.1.3. B CcOOTBETCTBUM C YyKa3aHHBIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
"BepodaTHOCTh W cTaTUCTHKA" ISl YpOBHS CpenHero oOmiero oOpa3oBaHHs Ha
0a30BOM YpOBHE BBIJEICHBI CIECAYIOIIME OCHOBHBIE COJEP>KATEIbHBIE JIMHUM:
"CiyqaitHble coObITHS M BepossTHOCTH", ""CilydailHble BEJIMUMHBI U 3aKOH OOJIbIINX
gucen'".

.9.1.4. BaxHyro 4dacTtb y4eOHOTO Kypca 3aHUMAET M3yUYCHHE T€OMETPHUUYCCKOTO U
OMHOMMAJIBHOTO PACIIpEeEeNICHUI U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOraMH -
IIOKAa3aTeJIbHBIM 1 HOPMAJIBHBIM PaclpeIeICHUSAMU.

9.1.5. Conepxanue nuauu "CiydailHble COOBITUS M BEPOSTHOCTU" CITYKUT
OCHOBOHM a1 (popMHUpOBAaHUS TNPEACTABICHUI O PaCHpPEEICHUU BEPOATHOCTEH
MEX/1y 3HAYCHUSIMU CITy4alHbIX BEJIMUNH, a TAKXKE 3Ta JMHHSI HeoOXoauMma Kak 0a3a
JUISL U3y4YEHUS 3aKOHA OOJIBIINX YHCEN - (PyHAaMEHTaJIbHOTO 3aKOHA, JEHCTBYIOIIETO
B IIPUPOJIE€ U OOIIECTBE U UMEIOLIET0 MaTeMaTH4ecKyto (hopmanuzanuto. CaM 3akoH
OOJBIIMX YHKCEN TMPEJIaraeTcss B O3HAKOMHUTENIBbHOW (QopMe C MUHUMAJIbHBIM
UCITOJIb30BAHUEM MAaT€MaTUYeCKOro (popmanusma.

9.1.6. Templ, CBA3aHHBIE C HENPEPHIBHBIMU CIyYaliHbIMM BEJIWYMHAMH,
aKLEHTUPYIOT BHUMaHUE OOy4YaroIIMXCS HA OMUCAHUU W U3YYECHHH CIIyYalHBIX
SBJICHUW C TOMOILBIO HENMPEPBIBHBIX (YHKIUH. OCHOBHOE BHHMAHHE YIEISAETCS
MOKa3aTeJIbHOMY W HOPMAaJbHOMY paclpeleseHUsIM, IPU 3TOM MPEANoaracTcs
O3HAaKOMUTEJIbHOE U3yUeHHE MaTepurasa 0e3 JoKa3aTeabCTB IPUMEHsIEMbIX (DaKTOB.

OO01ree yncs10 4acoB u3yueHus yueOHOro kypca ""BepositHocTh U cTaTHCcTHKA'
- 68 yacos: B 10 kiacce - 34 yaca (1 yac B Hegea10), B 11 kiacce - 34 yaca (1 yac
B HeleJI10).

Conepxanne o0yuenus B 10 kinacce. — 34 u.

[IpencraBnenne JaHHBIX C MOMOIIbIO Tabmuy u  guarpamMm.  CpenHee
apupmMeTnyeckoe, MeluaHa, HauOOJIbllIee W HaWMEHbIIEEe 3HAUCHHUS, pa3Max,
JUCIIEPCHS M CTAaHIAPTHOE OTKIIOHEHHE YMCIIOBBIX HAOOPOB.

CrnyvaliHble SKCIIEPUMEHTBI (OMbITHI) M Ciy4dailHble COOBITHS. DIE€MEHTapHBIE
coObITUs (Mcxonapl). BeposTHOCTH ciydailHOro coObITHs. BiM30CTh 4acTOTHI U
BEPOSTHOCTU COOBITHI. CTydaiiHbIE OMBITHI C PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU
coObITHSIMU.  BeposTHOCTM  COOBITUH B ONBITAX C  PaBHOBO3MOXXHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

Oneparn HajJ COOBITHSIMU: TepecedeHue, OOBEAMHEHHE, MPOTHUBOIIOIOXKHBIC
coObITHs. Jlnarpammer Ditnepa. Dopmyna CIOKEHUS BEPOSITHOCTEH.

VYcinoBHasE BEpPOSITHOCTh. YMHOXKEHUE BEpPOSTHOCTEH. JlepeBo  Ciiy4alHOTroO
skcriepumenTa. @opmyrna moHou BeposiTHOCTH. HesaBrucumbie cOOBITHS.



Kom6unaropuoe mnpaBuno ymHoxenus. I[lepectanoBku u ¢akropuan. Ywucno
couetanuil. Tpeyronpuuk [Tackans. @opmyna 6mHOMa HbroToHA.

bunapHbI crnydaiiHBIM ONBIT (MCHBITAaHKWE), ycnex W Heymada. HesaBucumble
ucnbiTanus. CepHsi HE3aBUCHUMBIX HCOBITaHUW [0 TmiepBoro ycrexa. Cepus
HE3aBHCUMBIX UCTIBITAHUN bepHyn.

Cny4daitnas BenmnuuHa. Pacnipenenenue BeposiTHOCTEN. J(MarpamMma pacrnpeneineHusl.
[Tpumepsl pacnpeneneHuii, B TOM 4nciie, TeOMETPUUECKOE U OMHOMUAIILHOE.

. Conep:xanue o0yvyenus B 11 kiaacce. — 34 u.

UucnoBble XapaKTEPUCTUKUA CIYYaWHBIX BEJIIMYMH: MATEMaTHYECKOE OXKHUAHUE,
JACTIEPCUA Y CTAHJIAPTHOE OTKIIOHEHUE. [[puMepbl NpUMEHEHNSI MATEMATUYECKOTO
OXHMJIaHWs, B TOM YHUCJIE B 33Ja4axX U3 MOBCEIHEBHOW XW3HU. Maremarndeckoe
OXUJaHUEe OMHAPHOW CIy4yalHON BeTWYHHBI. MaTeMaTHUeCKOe OKHIAHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTniyecKoe OKUAAHNUE U TUCIIEPCHS] TEOMETPUYECKOTO
¥ OMHOMHUAJILHOTO pacIpeelICHUN.

3aKoH OOJIBIIMX YHCENI M €ro pojb B HayKe, mpuponae u odmiectBe. BriOopounbIit
METOJI UCCIIEIOBAHUM.

[Ipumepsl  HENpEphIBHBIX  CIIy4yaWHbIX Beau4uH. [loHsATME O IUIOTHOCTH
pacnpeneneHus. 3ajaadu, NPUBOIAIINE K HOPMAJIbHOMY pacrpenencHuto. [lonsarue
0 HOPMAaJIbHOM PacCIIpeICIICHUU.

IIpeamerHble pe3yJbTarbl OCBOCHHHA Y4eOHOro Kypca ''BepositTHOoCThb U
crarucTuka' Ha 0a30BOM YpOBHe HAa YPOBHe CpPEIHEro oOIIero oOpa3zoBaHUs
OpPUEHTUPOBAHbI HA JOCTH)KCHUE YPOBHS MAaTE€MAaTH4YECKOW TPAMOTHOCTH,
HEO0OXOIMMOTO ISl YCHEIIHOTO PEIICHHs 3a]ad U NpoOJieM B peaIbHON KU3HHU U
CO3/IaHUE YCJIOBUH ISl UX OOIIEKYIBTYPHOTO PA3BUTHS.

IIpenmeTHble pe3yabTarbl IO OTAEeJNbHBIM TeMaM Y4eOHOro Kypca
"BeposiITHOCTb U CTATHCTUKA''.

K xoniry 10 knacca oOy4aromunics HayqYnuTCs:

YUTATh U CTPOUTH TAOIHIIBI U JUATPAMMBI;

OTIEpUPOBATh TMOHATUAMH: CpeaHee apudMeTHYecKoe, MeauaHa, HauOoJblIee,
HavMEHbIIEE 3HAYECHUE, Pa3MaX MACCUBA YUCJIOBBIX JAHHBIX;

OTIEpUPOBATH MOHATUSMU: CITyYaHHBIN SKCIIEPUMEHT (OIIBIT) U CIIy4aitHOe COOBITHE,
AIIEMEHTApHOE COOBITHE (DIIEMEHTAPHBIA HCXOM) CIyYalHOTO OIBITAa, HAXOIUTh
BEPOSITHOCTU B OMBITaX C PABHOBO3MOKHBIMU CITy4YaHBIMU COOBITUSIMU, HAXOUTh
Y CPaBHHMBATh BEPOSITHOCTH COOBITUM B M3YUEHHBIX CIIyYalHBIX SKCTIEPUMEHTAX;
HaxoAuTh U (HOPMYyIUPOBATh COOBITHS: TEpecedeHue U OOBEIUHEHHE TaHHBIX
COOBITUM, COOBITHE, TPOTUBOMOJOXKHOE JTAHHOMY COOBITHIO, TOJb30BAThCS
nyarpaMmMaMu Jusiepa u GopMyIIoN CIIOKEHUs BEPOSTHOCTEH MpU PElICHUH 3a7a4;
OTIEpPUPOBATh TOHSATHUSMH: YCIOBHAs BEpPOSTHOCTh, HE3aBUCHUMBIC COOBITHS,
HAaXOJIUTh BEPOSITHOCTH C MOMOIIBIO IMPABUJIA YMHOXKEHHUS, C MOMOIIBIO JepeBa
CJIy4alHOTO OIIBITA;

MPUMEHSATH KOMOWHATOPHOE MPABIIIO YMHOKECHHS TIPH PEIICHUH 3a71a4;
ONEPUPOBATH MOHATUSIMU: HWCIBITAHUE, HE3aBUCUMbBIC UCIBITAHUS, CEpHs
UCIIBITAaHUHM, YCIIeX W HeyJada, HaXOAWTh BEPOSTHOCTH COOBITHII B Cepuu




HE3aBUCHUMBIX UCTIBITAHUHN JI0 TIEPBOTO yCIIeXa, HAXOAUTh BEPOSITHOCTH COOBITHH B
CEepUM UCTIbITAHUN bepHyiu;

ONEPHUPOBATh MOHATHUAMU: CIIy4allHas BEJIMYHMHA, PACIPEHCICHUE BEPOATHOCTEM,
JyarpaMMa pacrpeieicHusl.

IIpexmeTHble pe3yJbTarTbl MO OTAEJbHBIM TeMaM Y4eOHOro Kypca
"BeposiITHOCTB M CTATHCTHKA''.

K konny 11 kiiacca oOydaroniuiicss HayuuTcsi:

CpPaBHUBATh BEPOATHOCTH 3HAYEHUN CIyYaMHOMN BEJIUYUHBI 110 PACIIPEACICHUIO WU
C IOMOILBIO AUATPAMM;

ONEPUPOBATh MOHATUEM MAaTEMaTUYECKOTO OXHWJIAHUS, MPUBOJIUTH MPUMEPHI, KaK
MPUMEHSAECTCA MATEMaTUYECKOE OXUJAHWE CIIyYalhHOM BEJIWYUHBI HAXOJUTh
MaTEMaTUYECKOE OKUAAHUE IO TAHHOMY PaCIpeIeIeHUI0; UMETh IPEICTABICHUE O
3aKOHE OOJBIINX YHCET; UMETh MPEICTABICHHE O HOPMAJILHOM PaclpeieICHUH.

KpnTepml OLICHKHU 110 MaTeMaTHuKe

1. Conmepxanue U 00beM MaTepuasa, MOJJICKAIIEro MPOBEPKE, OMPEaesaeTCs
nporpamMmoii. IIpu mpoBepke yCBOEHUsI Marepuaiia HYKHO BBISBISITH IOJIHOTY,
MPOYHOCTh YCBOEHHUSI YUAIIMMUCS TEOPUU U YMEHUSI IPUMEHATH €€ HA MPAKTUKE B
3HAKOMBIX U HE3HAKOMBIX CUTYalIUSIX.

2. OcHOBHBIMU (hopMaMU MPOBEPKU 3HAHUN M YMEHUN yYalIUXCs MO0 MaTeMaTHKe
SBJISIFOTCS] MUChbMEHHAsl KOHTPOJIbHAsl padoTa U YCTHBIM OIpoc.

[Ipn olEHKE NUCBMEHHBIX W YCTHBIX OTBETOB YUYWTENIb B IIEPBYI0 OUYEpEIb
YUUTBHIBAET MMOKA3aHHBIC YUAIIUMUCS 3HAHUS U yMeHus. OIeHKa 3aBUCUT TaKXe OT
HaJIMYus U XapakTepa MOTPeIIHOCTEH, TOMyIIEHHbBIX YYaluMUCS.

3. Cpeau mOTpEmIHOCTEeH BBIACISIOTCS OWMOKM W HemoueThl. [lorpemHocTtsb
CUMTAETCs OIMOKOW, €CIM OHA CBUJIETEJILCTBYET O TOM, UTO YYCHUK HE OBJIAJIEI
OCHOBHBIMU 3HAHUSIMU, YMEHUSIMH, YKa3aHHBIMU B TIPOTpaMMe.

K Hemoueram OTHOCATCS MOTPENIHOCTH, CBUIETEIBCTBYIOIIME O HEIOCTATOYHO
MOJIHOM WJIM HEIOCTaTOYHO MPOYHOM YCBOEHWU OCHOBHBIX 3HAHWN M YMEHUU WITU
00 OTCYTCTBUU 3HAHMM, HE CUUTAIOLIUXCS B IporpaMMe OCHOBHBIMU. Hemoueramu
TaKX€ CUUTAIOTCA: MOTPEIIHOCTH, KOTOpPbIE HE IMPUBEIH K HCKAXEHUIO CMbICIIA
MOJIYYEHHOTO YYEHHKOM 3a/IaHMsl WM Coco0a ero BBIMIOJIHEHUS, HEaKKypaTHas
3aMuCh; HEOPEKHOE BBHITIOJIHEHUE YEPTEKA.

['panuiia Mexay omuOKaMH W HEAOYETaMHU SIBISIETCS B HEKOTOPOM CTENeHU
ycioBHOU. [Ipu ogHUX OOCTOATENHCTBAX MOMYIIEHHAS YYAIIUMUCS MOTPEIIHOCTh
MOXKET pacCMaTpUBAThCS YUHUTENIEM KakK OIIMOKa, B APYroe BpeMsl U MPHU APYTUX
00CTOSATEIILCTBAX — KaK HEJOYET.

4. 3amgaHus I8 YCTHOTO M TIMCBMEHHOTO ONPOCa YYalIuXCs COCTOST U3
TEOPETUYECKUX BOTIPOCOB M 3a]1a4.

OTBEeT Ha TEOPETUYECKUU BOIMPOC CUMUTACTCA OC3yNMPEUYHBIM, €CIIU IO CBOEMY
COJIEPKAHUIO TOJTHOCTBIO COOTBETCTBYET BOIPOCY, COACPKUT BCE HEOOXOAUMBIC
TeopeTudeckue PakThl s 000CHOBAaHHBIE BBIBOJIbI, @ €0 M3JIOKEHUE U MUChMEHHAs



3alCh MATEMAaTHYECKH TPAMOTHBI W OTIMYAIOTCS IMOCJIENOBAaTEIHHOCTHIO U
aKKypaTHOCTBIO.

Pemenue 3amaun cuutaercs O€3ympeyHbIM, €CIM MPABWIBHO BBIOpAH CHOCOO
pelieHus, CaMo pelIeHUe COMPOBOXKIAETCS HEOOXOJUMBIMU 00BICHEHUSIMHU, BEPHO
BBITIOJIHEHBI HY)KHBIC BBIUMUCICHUS U MPeoOpa3oBaHUs, MOJTYYEH BEPHBIA OTBET,
MOCJIEIOBATEIbHO U aKKYPaTHO 3alliCcaHo PEIICHHE.

5. OneHka oTBeTa yyalerocs mpu yCTHOM U MUCbMEHHOM OMPOCE MPOBOAUTCS IO
nATHOAITEHOM CUCTEME, T. €. 32 OTBET BBICTABISETCS OHA U3 OTMETOK: 1 (T1710X0), 2
(HEeYIOBIIETBOPUTEINBHO), 3 (YIOBIETBOPUTENBHO), 4 (X0po110), 5 (OTIUYHO).

6. Y4uTelb MOXKET TMOBBICUTh OTMETKY 32 OPUTHMHAJIBHBIA OTBET HA BOMPOC WIIH
OpPUTMHAJIBHOE PEIICHUE 3aJaud, KOTOPhI€ CBHUJIECTEIBCTBYIOT O BBICOKOM
MaTeMaTHYE€CKOM Pa3BUTHH YYaIErocs; 3a pelieHre 0oJee CIOXKHOW 3aJaud Wiu
OTBET Ha 0oJiee CIOXKHBII BOMPOC, MPEIJIOKEHHBIC YYaleMyCsl JOMOTHUTEIHBHO
MIOCJIE BBHIMOJIHEHUS UM 3a[aHUM.

OreHKa MUCbMEHHBIX KOHTPOJIbHBIX PA00T 00y4aromuXcs I0 MaTeMaTHKe

OTBeT OIICHUBAETCSI OTMETKOM «5», €CIIH:

paboTa BHITIOJIHEHA MTOJIHOCTHIO;

B JIOTUYECKHUX PACCYXKACHUSIX U 0OOCHOBAHUH PEIICHUS HET IPOOEIIOB U OMIHUOOK;
B PEIICHUH HET apupMeTUYECKUX OMIMOOK (BO3MOKHA OIHA HETOUYHOCTD, OIHKCKA,
KOTOpasi HE SBISETCA CICACTBUEM HE3HAHUS WM HEMOHUMaHUS YIeOHOTO
MaTepuaa).

OtMmeTKa «4» CTaBUTCSA B CIEAYIOIINX CIy4dasiX:

paboTa BEITIOJTHEHA MTOJTHOCTHI0, HO 000CHOBAHUS IIAr0B PEIICHUS HETOCTATOYHBL;
JOMYIIEHBI OfHA OMMOKa WM €CTh JBa-TPH HEMOYETa B BBHIKJIAJKAX, PUCYHKaX,
yepTekax Wiau rpadukax (eclid 3TH BHUIbI pabOT HE SBISIINCH CICIIHAIBHBIM
00BEKTOM MPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIN:

JOMyIIeHO Oosiee OAHOM OMMOKK WU Oojiee ABYX-TPEX HEJOYETOB B BBIKIIAIKAX,
yepTekax Wiu rpadukax, Ho oOyJaromuiicss o0n1aaacT 00s3aTeIbHBIMU YMEHHUSIMU
I10 ITPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIN:

JIOMYIIECHBI CYIIIECTBEHHBIE OIMMOKH, ITOKA3aBIIIKE, YTO 00yJaIOMIUicsa He 001aaeT
00s13aTeTLHBIMU YMEHUSIMU 110 JAaHHOUW TeMe B ITOJTHOW Mepe.

OneHkKa yCTHBIX OTBETOB 00YUYaIOIIMXCS IO MaTeMAaTUKe

OTBET OLIEHUBAETCSI OTMETKOU «5», €CIIM YYEHUK:

IIOJTHO PAaCKphLI COAEPIKaHUE MaTepuaia B 00bEME, MPEAyCMOTPEHHOM ITPOTPAMMOM
U y4eOHUKOM;

U3JIOKUAJI Marepuajd TIPAMOTHBIM SI3bIKOM, TOYHO MCIOJB3Yysl MAaT€MaTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY, B OITPEAEIEHHOMN JIOTHUECKON MTOCIIE0BATEIbHOCTH;
IPABUJIBHO BBIMTOJIHUI PUCYHKH, YEPTEKHU, TPAUKU, COTYTCTBYIOILIUE OTBETY;
NOKa3aJl yMEHUE WIUTFOCTPUPOBATh TEOPUIO KOHKPETHBIMU [TPUMEPAMH, IPUMEHSTh
€€ B HOBOW CHUTYallMM MPY BBIIOJHEHNUN TPAKTUYECKOTO 33 1aHMUS;
IIPOAEMOHCTPUPOBAJI 3HAHUE TEOPUM PAaHEE H3YUYECHHBIX COIYTCTBYIOIIMX TEM,



c(hOPMHUPOBAHHOCTh W YCTOWYMBOCTH HCIIOJIB3yEMbIX TPHU OTBETE YMCHHHA W
HAaBbBIKOB;
OTBEYaJl CAaMOCTOSITEIbHO, 0€3 HABOMSIIIUX BOIPOCOB YUUTEIIS;
BO3MOXXHBI OIHA — JIB€ HETOYHOCTH IMpPHU OCBEIIEHUU BTOPOCTENIEHHBIX BOIPOCOB
VI B BBIKJIQ/IKaX, KOTOPbIE YUEHHUK JIETKO UCTIPABUII TIOCIIE 3aMEUYaHUs] YIUTEIS.
OTBeT OLICHUBAETCSI OTMETKOM «4», €CITU YIOBIETBOPSAET B OCHOBHOM TPEOOBAHUSIM
Ha OLICHKY «5», HO MPHU ATOM UMEET OJIUH U3 HEJIOCTATKOB:
B M3JIOKCHHH JIOMYIIECHBI HEOOJBITNE POOEITbI, HE MCKA3UBIITHE MaTEeMaTHYECKOE
COJEP)KAaHHUE OTBETA;
JIONYIIIEHBI OJMH-/IBA HEA0UYETA NIPU OCBEIICHUU OCHOBHOTO COJICP>KAHUSI OTBETA,
WCIIPABJICHHBIE MOCIIC 3aMEYaHusl YUUTENS;
JOMYIIEHBI OMMOKa WK 00Jiee NBYX HEAOUYETOB IIPH OCBEIICHUH BTOPOCTEIIEHHBIX
BOIIPOCOB WJIU B BBIKJIQJIKAX, JIETKO UCITPABICHHBIE TTOCIIE 3aMEUaHUS YUUTEIIS.
OtMeTKa «3» CTaBUTCSA B CIEAYIOIINUX CIy4dasiX:
HEIMOJIHO  PAaCKpBITO  COJEp)KaHWE  Marepuana  (CoAepKaHUE  H3JIOKEHO
dbparmMeHTapHO, HE BCerja MOCJIeI0BaTeNbHO), HO IMOKa3aHO 00Ilee MOHUMaHUE
BOIIPOCA U TMPOJIEMOHCTPUPOBAHBl yMEHUSA, JOCTATOYHBIE JUISI YCBOCHUS
nmporpaMmMHOro marepuana (ompeneneHbl «TpeboBaHUST K MaTeMaTHYeCKOU
MOJIFOTOBKE OOYYAIOIIUXCs» B HACTOSIIEH MporpaMMe Mo MaTeMaTHKe);
UMEJTUCH 3aTPYAHCHUS WIHM JIOMYIIEHbI OMMUOKN B OMPEEICHUN MaTeMaTH4eCKOn
TEPMUHOJIOTUU, YEpPTEXKaX, BBIKJIAIKAX, HWCIPABICHHBIE TIOCIE HECKOJIbKHUX
HaBOSIIUX BOIIPOCOB YUUTEJIS,
YYEHUK HE CITPaBUJICS C MPUMEHEHUEM TE€OPUHU B HOBOM CUTYyAI[UU MPU BBIOTHEHUU
MPAKTUYECKOTO 3a/1aHus1, HO BBITIOIHMII 3a/1aHUs 00513aTEIbHOTO YPOBHS CIIOXKHOCTH
110 JaHHOM TeMme;
MpU JOCTAaTOYHOM 3HAHUU TEOPETHYECKOr0 Marepuaia BhISIBICHA HEAOCTaTOYHAas
c(hOpPMHPOBAHHOCTH OCHOBHBIX YMEHHI 1 HABBIKOB.
OTMeTKa «2» CTaBUTCS B CICAYIONIUX CIydasx:
HE PACKPBITO OCHOBHOE COJIEpKaHNe YIEOHOTO MaTepHaa;
0OHapy)XEHO He3HAHUE YICHUKOM OOJIBINCH MM HanOoJiee BAXKHOM YaCTH y4eOHOTO
MaTrepuana;
JOMYIIEHbl ~ OMMOKA B OMpENENIeHWHd  TOHSATHUH, TIPU  KCIOJIb30BaHUU
MaTeMaTHYeCKOM TEPMHUHOJIOTHH, B PUCYHKaxX, YepTekKax WM Trpapukax, B
BBIKJIQJIKAX, KOTOPbIE HE MCHIPABJICHBI MOCJIE HECKOJbKUX HABOISIIUX BOIPOCOB
YUUTENS.
O6mas kiaccudukaius OnmooK.
[Ipu onieHke 3HaHMWI, YMEHHI M HABBIKOB OOYYaIOIIMXCS CIEAYET YUYUTHIBATh BCE
omuOKu (TpyOble U HETPYObIe) U HEAOUYETHI.
['pyObIMU CUMTAIOTCS OIIUOKH:

® HE3HAHUE OMNPEJECICHUS OCHOBHBIX MOHSTHUN, 3aKOHOB, MPaBHJI, OCHOBHBIX

MOJIOKEHUW Teopuu, He3HaHue GopMys, OOIICTPUHSTHIX  CHMBOJIOB
0003Ha4YCHUS BEIMYUH, SAUHUI] UX U3MEPCHUS,

® HE3HAaHWE HAMMEHOBAaHWUM €IMHUI] U3MEPEHHUS;

® HEyMEHHE BBIJICTUTH B OTBETE INIABHOE;

® HEyMEHHUE NMPUMEHSAThH 3HAHUS, aJITOPUTMBI JJIsI PEILICHUS 3a]1a4;



® HEyMEHUE JIeNaTh BEIBO/IBI U 000OIICHNS;

® HEyMEHHE YUTaTh U CTPOUTH rpaduKu;

® HEyMEHHE MOJb30BaThCS MIEPBOUCTOYHUKAMH, YICOHIMKOM U CIIPABOYHHKAMHU;

® TI0TEps KOPHS WM COXPAHECHHUE ITOCTOPOHHETO KOPHS;

e otOpachiBaHUE 06€3 00BICHEHHUS OJHOTO U3 KOPHEH;

® BLIYHCIHUTEILHBIC OIIMOKHU, €CJIM OHH HE SIBJIISTFOTCS OIIMCKOM;
® JIOTMYECKHE OIIMOKHU.
K HerpyObIM omrOKam OTHOCSTCA:

OXBaTa OCHOBHBIX IPU3HAKOB OIIPENEIIAEMOT0 ITOHATHS WIHM 3aMEHON OHOTO — JIBYX
U3 TN ATPHBIOCRGR PAGPOCGT,CTICHHBIMY;

HEPALMOHAJIBHBIN METOJ| PEIICHU 3a4a4i WIM HEJOCTATOYHO ITPOyMAHHBIN
IUIaH OTBETa (HapylIEHUE JIOTUKH, MOJAMEHA OTIENbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTENIEHHBIMH);

HEYMEHHE pelIaTh 3a7a4i U BBIIOJIHATH 3aJaHMsI B 00ILIEM BUJIE.
Henouéramu sABisArOTCA:

HEpalMOHAIbHbIE TPUEMBI BBIYMCIICHUI U TPe0Opa30BaHuUi;

HEOpPEKHOE BBINIOJIHEHUE 3aIUCEH, YEPTEKEN, CXEM, TPAPHUKOB.



