[Tpunoxenue 1.

2.1.6. ®enepajabHas padouyasi mnporpaMMa Mo Yy4eOHOMY MpeAMeTy
«MaremaTuka» (yriy0J¢éHHbINA YPOBEHbD).

112.1.®enepanpHas paboyas nporpamma no ydeoOHoMy npeamery «MaremaTrkay
(yriyOn€éHHbli  ypoBeHb) (mpeaMerHas obOnactb «Marematuka W MH(GOPMATHKA)
(mamee COOTBETCTBEHHO - MporpaMMa IO MaTeMaTHUKe, MAaTeMaTHKa) BKIIOYAeT
MOSICHUTENbHYIO 3aMUCKY, COIepKaHUuEe OOyUEHMUs], INIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS
POrpaMMbl

10 MaTEMATHKE.

112.2.ITosicHuTenbHas 3alKdCcKa OTpakaeT OOIIMEe MEeNIM U 3aJaud H3yYCHHS
MaTEMaTUKH, XapaKTEPUCTUKY IICHUXOJIOTMYECKMX MPEIIOCBIIOK K €€ W3YUYEHUIO
OOyYarOIIMMHCS, MECTO B CTPYKType y4eOHOTO IIaHa, a TaKXkKe MOAXOAbl K OTOOpY
COJEp)KaHUS, K ONPENEICHUI0 IUIAaHUPYEMBIX pPE3yJbTaTOB M K CTPYKType
TEMaTUYECKOTO MIJIAHUPOBAHMSL.

112.3.Conepxanne 0O0y4deHHUsS] PacKpbIBAET COJAEp)KAaTeIbHBbIC JTUHUH, KOTOPHIE
IpeajaratoTcs Uisl 005A3aTeNbHOTO M3YYEHHUS! B KAKJIOM KJIAacCe Ha YPOBHE CPEIHErO
oO1ero ooOpazoBaHusl.

112.4.1Inanupyemple  pe3yabTaTbl OCBOCHMS IPOrPaMMbl [0 MaTEMaTHUKE
BKJIIOYAIOT JIMYHOCTHBIE, METANpPEAMETHBIE PE3YJIbTAThl 3a BECh MEPUOJA OOyUYeHHUS Ha
YpOBHE cpefHero oomero o0pa3oBaHus, a TakKKe MPEIMETHBIE JIOCTHKEHUS
00y4aromierocs 3a KaxJblil roJ 00y4eHus.

112.5.1TosicHuTenbHAS 3aMKCKA.

112.5.1. [Iporpamma 1o  MaremaTtuke  yrJIyOJIEHHOTO  YPOBHSL  JUIS
oOyuarolmxcs Ha ypoBHE cpelHero ooumiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
OI'OC COO c yd€ToM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUMU, MPETBIBISIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHUIO, U TPAIUIIUNA pOCCUCKOro oOpazoBanms. Peamuzamms
IPOrpaMMbl 110 MAaTEMATUKE OOECHEUYHMBAET OBJIAJICHUE KIFOUEBBIMUA KOMIIETCHLIUSIMH,
COCTaBIIIOIIMMHU OCHOBY [UIsl CaMOpa3BUTHS W HENPEPBIBHOIO 0Opa3oBaHUs,
LEJI0CTHOCTh OOLIEKYIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIBHOIO PA3BUTHS IUYHOCTH
o0yyYarommxcs.

112.5.2. B nmporpamMmme 10 MaremMaTHKe YUYTEHbl HJIEU U IOJIOKEHUS
KOHIICTIIIMK Pa3BUTHS MaTEeMaTH4ecKoro oOpasoBanHus B Poccuiickoii deneparumu.
MatemaTuyeckoe oOpa3zoBaHuE JOJKHO peliaTh 3afady oOecreyeHus: HeoOX0AUMOro
CTpaHe uyucia OOydYalIIMXCsi, MaTeMaThyeckas TOJIOTOBKa KOTOpPHIX OblIa Obl
JIOCTaTOYHA JJI MPOAOHKEHHUST 00pa30BaHMs MO PA3IMYHBIM HAIMPaBJICHUSIM, BKIIIOYAs
IpernojaBaHue MaTeMaTUKM, MaTeMaTHYecKHe HcciefoBaHus, paboTy B cdepe
UHPOPMAIIMOHHBIX TEXHOJOTUH W JpYyrux, a Takxke oOecrmedyeHus I KaxKIoro
OoOy4aromerocss BO3MOXKHOCTH ~ JIOCTMKEHHMsSI MaTeMaTH4YeCKOW TMOJATOTOBKU B



COOTBETCTBHM C HEOOXOAMMBIM eMy ypoBHeM. Ha pemieHue 3Tux 3agau HaieleHa
mporpamMma Mo MaTeMaTHKe yriay0ia&éHHOTO

YPOBHSI.

112.5.3. HeoOxoaumopcTh  MaTeMaTH4eCKOW TMOJITOTOBKM — 0OYCJIOBIIEHA
OOyCJIOBJIEHO POCTOM YHCJAa CHEUAIbHOCTEH, CBSA3aHHBIX C HEMOCPEICTBEHHBIM
NpUMEHEHUEM MaTeMaTuKu (B cdepe HSKOHOMHUKH, OH3HEce, TEXHOJIOIMYECKUX
obnactax, ryMaHuTapHeix cdepax). KomuuectBo oOyuarommecs, g KOTOPBIX
MaTeMaTuKa CTAaHOBHUTCS (YHAAMEHTOM OO0pa30BaHUsl, IUIAHUPYIOIIUX 3aHUMATHCS
TBOPUYECKOM M HCCIIEIOBATENbCKON paboTOl B 00JIacTH MaTeMaTUKU, MHGOPMATHKH,
(GU3KMKH, SKOHOMUKA M B JPYTUX OOJACTSIX, YBEJIMYUBAETCSA, B TOM UYHUCIE C YYETOM
oOydJarmmuxcs, KOMy MaTreMaThka HY)KHa JJis HCIOJb30BaHUA B Tpodeccusx, He
CBSI3aHHBIX HEIOCPEJICTBEHHO C HEU.

112.5.4. [IpuknagHas 3HAYUMOCTh MaTeMaTHUKU OOYCIIOBJIEHA TEM, 4YTO €&
NpEeAMETOM  SIBIISIFOTCSA dbyHIaMEeHTAIbHBIE CTPYKTYPbI HaIIEero MUpa:
MPOCTPAHCTBEHHbIE (OPMBI W KOJIHYECTBEHHBIC OTHOIICHUSA, (YHKIIMOHATLHBIC
3aBUCUMOCTH U KaTe€ropuy HEONPEJEICHHOCTH, OT MPOCTEUIINX, yCBAaMBAEMbIX B
HEIMOCPEJICTBEHHOM OINBITE, JO JOCTAaTOYHO CIJIOKHBIX, HEOOXOJIMMBIX ISl Pa3BUTHA
HAy4YHBIX U TEXHOJOTHMUECKUX wuAe. be3 KOHKpPETHhIX MaTeMaTHYECKUX 3HaHUU
3aTPyIHEHO TOHUMAaHUE NPUHIIMIIOB YCTPOWCTBA M HCIONb30BAHUA COBPEMEHHOMN
TEXHUKHU, BOCIIPUSATUE U UHTEPIPETALMS Pa3HOOOPa3HOI COIMATIbHON, SKOHOMUYECKO,
MOJIMTUYECKOM  uHpopManuu, Maiaod(pPexkThuBHA MOBCEIHEBHAs  IpaKTUYECKas
nesTenbHOCTh. Bo MHOTHX cdepax mnpodeccHoHanbHON eATeNTbHOCTH TPEeOYHOTCS
YMEHUSL BBITIOJIHATh PAaCUY€Thl, COCTABJSATH AJITOPUTMBI, MPUMEHATH (POPMYIIBI,
MPOBOJUTh TEOMETPUUECKHE U3MEPEHUS U TOCTPOEHUs, YUTaTh, OOpabaThIBaTh,
WHTEPIPETUPOBATh W TIPEACTABIATh HHPOPMAIMIO B BHAE TaONHI], AUarpaMM U
rpaKOB, TOHUMATh BEPOSATHOCTHBIM XapaKTep CIyIaHBIX COOBITHIA.

112.5.5. OAHOBPEMEHHO C pacHIMpeHueM cdep MPUMEHEHUS MaTeMaTHKU B
COBPEMEHHOM o00I11lecTBE BCE 00Jiee BaXXKHBIM CTAHOBUTCSI MAaTEMaTHUUYECKUW CTUIIb
MBIIIJIEHUS, TPOSABIIAIONINIICS B ONpelen€HHbIX YMCTBEHHBIX HaBbIkax. B mporiecce
U3yYEHUs] MaTeMaTUKd B apceHadl MNpUEMOB M METOAOB MBIIUICHHAS YeJIOBEeKa
€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKIUA U JeAyKUus, o0000IIeHue u
KOHKpeTH3alus, aHaJiu3 M  CHHTe3, Kjaccupukalmuss W  CUCTEMaTU3allMs,
abctparupoBanue U aHajorus. OObEKTh MATEeMATHUYECKUX YMO3aKIJIIOUECHUW, MpaBuia
UX KOHCTPYHMPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH, CITIOCOOCTBYIOT
BbIPaOOTKE yMEHHUS (POPMYIHPOBaTh, OOOCHOBBIBATH U JIOKA3bIBATh CYXKJICHHUS, TEM
caMbiM (DOPMUPYIOT JIOTUYECKUN CTWIb MbIIUICHUS. Bemymias ponb NpUHAIICKUAT
MaTeMaTuke B (OPMUPOBAHUHM AITOPUTMHUYECKOW KOMIIOHEHTHI MBIIUICHUS W
BOCIIUTAHUU YMEHHUI JEHCTBOBaTh MO 3aJlaHHBIM aJTOPUTMAaM, COBEPIICHCTBOBATh
U3BECTHBIE M KOHCTPYHMpOBaTh HOBBIE. B mporecce pemieHus 3agady - OCHOBBI IS



opraHu3anuu y4eOHOW JesATENhbHOCTH Ha YpOKaX MaTeMaTHKA - Pa3BUBAIOTCSA
TBOpPYECKAS U IPUKJIIAJIHAS CTOPOHBI MBILIJICHHUS.

112.5.6. OOyyenne MaTemMaTHKe JaéT BO3MOXXHOCTh  pa3BUBaThb Yy
oOy4Jaromuxcsd TOYHYIO, PALMOHAIBHYI0 U MH(POPMATUBHYIO PE€Yb, YMEHUE OTOMpATH
HanOoJjiee MOJIXOJAIIME S3BIKOBBIE, CHUMBOJIMYECKHE, TpaUUecKue CpecTBa JUis
BBIPAKEHUS CYKACHUIN U HATJISIIHOTO UX MIPE/ICTABIICHUS.

112.5.7. HeoO6xonuMbIM KOMITIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM
TOJIKOBAaHUU SIBJISIETCSl OOIlee 3HAKOMCTBO C METOJAMH IMO3HAHMS JEHCTBUTEIBLHOCTH,
MPEACTABICHUE O IMPEAMETe U METOJE€ MATEeMaTUKH, €ro OTJIMYHSIX OT METOIOB
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHHS] MAaTEMATUKH JIJIs
pelIieHns] HayYHBIX M MPUKIAIHBIX 3a7a4. MaTemaTuueckoe 00pa3oBaHUE BHOCUT CBOM
BKJIJl B (HOPMUPOBAHKE OOIIEH KYJIbTYyphl YeJIOBEKA.

112.5.8. N3yuenne maTeMaTUKH CIIOCOOCTBYET ICTETHUYECKOMY BOCHUTAHUIO
4eJIOBEKa, IMOHMMAHUIO KpacoTbl M M3SLIECTBA MATEMaTUYECKUX PACCYXACHU,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

112.5.9. [IpuopurerHpiMu 1ensiMu o0yuenust marematuke B 10-11 kmaccax Ha
yIIyOJEHHOM YPOBHE IIPOJOJIKAIOT OCTABATHCA:

dbopMHpOBaHUE NEHTPAJIBbHBIX MAaTEMaTUYECKUX TMOHITHM (YMCIIO, BEJIMYHMHA,
reoMeTpuyeckas (Qurypa, nepemMeHHas, BEPOATHOCTh, (QYHKUHUSA, MPOU3BOAHAS,
MHTErpai), 00ecneYrBaloOuX IPEEeMCTBEHHOCTh U IEPCIIEKTUBHOCTH MAaTEMATUYECKOTO
oOpa3zoBaHus 00yJarOITUXCS;

MOJIBeICHHE O0O0ydYarouuxcsi Ha JOCTYIHOM [UIsi HUX YPOBHE K OCO3HAaHHUIO
B3aMMOCBSI3H MAaTEMaTUKHU U OKPYKAIOLIEr0 MUpa, MIOHUMAHUIO MAaTEMAaTUKU KaK 4acTu
o011el KyJIbTYphl 4YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPYECKMX CHOCOOHOCTEH 00ydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIEAOBATEILCKUX YMEHUW, KPUTUUYHOCTH MBIIUICHUS,
MHTEpeca K U3yUEHHI0 MaTEMAaTUKH;

dopmupoBaHre (YHKIMOHAIBHOM MAaTEMaTUYECKOM TIpPaMOTHOCTU: YMEHMS
pacno3HaBaTh MaTeMaTHYECKUE ACIEKTbl B PEANbHBIX >KU3HEHHBIX CUTyalUsX U IpHU
U3YYEHUU  JIpYTUX  y4eOHbIX  MPEAMETOB,  MPOSIBICHHS  3aBUCUMOCTEH  H
3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh HUX HA S3bIKE MaTeMaTUKU M  CO3[aBaTh
MaTeMaTUYECKUe MOJIEIHM, NPUMEHSTh OCBOCHHBIM MaTEMaTWYECKUW ammapar Jyis
pelIEHUs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4, HWHTEPIPETUPOBaTh U OLICHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.

112.5.10.  OcHOBHBIMHU JIUHUSIMH coepkaHust MatremaTuku B 10-11 kiaccax

yIIyONnEéHHOTO YPOBHSA ABIAIOTCS:  «YMcna u BEIUUCIEHU», K ANreOpay

(«AnreOpandeckrue BBIpKEHUS», «YpaBHEHUSI M HeEpaBeHCTBay»), «Hauama
MaTeMaTudeckoro ananmmza», «[eomerpus» («I'eomeTpuueckne GUTYPHI W UX
CBOICTBa», «/M3MepeHne reoOMEeTpUYECKUX BEIUYHMH»), «BEpOATHOCTh M CTATHCTHKAY.



JlaHHBIC TMHUW Pa3BUBAIOTCS MapaUIeNIbHO, KaXKJash B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBUCMMO OJHA OT JpYrod, a B TECHOM KOHTAaKTE U
B3auMojieiictBuu. Kpome »3Toro, ux OOBEIMHSET JIOTMYECKas COCTaBIISIONIAs,
TPAIUIIMOHHO MPUCYIAasi MaTEMATHKE U MPOHU3BIBAIOIAS BCE MAaTEeMaTUYECKUE KYpPChI
u conepxkarenbubie TuHun. ChopmynupoBannoe Bo @I'OC COO tpeboBaHUE «YMEHUE
ONEepUpOBaTh TMOHATHSAMU: OINpEIEICHUE, aKCuoMma, Teopema, CIEICTBUE, CBOMCTBO,
MIPU3HAK, J10KAa3aTeIbCTBO, PaBHOCWIIbHBIE (DOPMYIUPOBKU, YMEHHE (DOPMYIUPOBATh
oOpaTHOE M MPOTHUBOIIOJI0KHOE YTBEPKIECHUE, TPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI,
UCIIOIb30BaTh METOJ MAaTEMATHUYECKOM HWHIYKIHWH, NPOBOJIUTH JI0KA3aTEJIbHbIC
paccyX IeHus TpU pEIICHUH 3a7a4, OLEHUBATh JIOTUYECKYIO MPaBUIBHOCTH
pacCy’KJIeHU» OTHOCUTCS KO BCeM Y4YeOHBIM KypcaM, a (JOPMHUPOBAHHME JIOTUUECKHUX
YMEHUHN pacrpesiensercss 1Mo BceM TojaM OOydeHHs Ha YpPOBHE CpEIHEro oOIero
o0Opa3oBaHUsI.

112.5.11. B cootrBerctBut ¢ @®I'OC COO wmaremarnka SIBISETCS
00s13aTeNIbHBIM IIPEIMETOM Ha JAaHHOM YpOBHE oOpa3oBaHus. Hactosimen nporpaMmon
Mo MaTeMaTHUKEe MpeAaycMaTpuBaeTcsl U3ydeHue ydyeOHoro npeaMera «MaremaTUka» B
paMkax TpE€X y4eOHBIX KypcoB: «AnreOpa M Hauyaja MaTEMaTHYECKOTO aHau3ay,
«I'eomeTpus», «BepoATHOCT, M CTaTUCTHKa». DOPMUPOBAHUE JIOTMYECKUX YMEHUU
OCYUIECTBIISIETCS HAa MPOTSDKEHMHM BCEX JIeT OOyYeHMsI Ha YpOBHE CpPEIHEro oOIero
oOpa3oBaHus, a JIEMEHTHI JIOTUKY BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIIC
y4eOHBIX KYypCOB.

112.5.12.  OO6miee yuciao 4acoB, pEKOMEHOBAHHBIX ISl H3YUYEHUs] MaTEeMaTUKH
- 544 yaca: B 10 knacce - 272 yaca (8 yacoB B Henento), B 11 knacce - 272 yaca (8 yacoB
B HEJICJIO).

112.6. IlnaHnupyembie pe3ysibTaThbl OCBOEHHSI MPOrpaMMbl 1O MaTE€MAaTHKE Ha
YpOBHE CpeaHero o0miero oopa3oBaHus.

112.6.1. B pesynbprate m3yueHus MaTeMaTHKH Ha YPOBHE CPETHErO OOIIEero
oOpa3zoBanus y oOyyatomierocsi OyayT chOpPMUPOBAHBI CIEAYIONINE JUYHOCTHBIC
pE3yNbTAThI:

1)  TpaxxJaHCKOTO BOCIHUTAHUS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMU OOYUYaIOIIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOI'0 4YJIEHa POCCHICKOTro O0OIlecTBa, MPEACTaBICHUE O MaTeMaTH4YeCKUX
OCHOBAaX (hYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SABJICHUN, TPOLIEIYP FPAKIAHCKOTO
oO1mrecTBa (BBIOOPHI, OMPOCH U JPYro€), yMEHUE B3aUMOJICHCTBOBAThH C COIIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIMAMH U Ha3HAYCHUEM;

2)  MaTpUOTHYECKOTO BOCTIUTAHHUS:

c(hOpPMHPOBAHHOCTh POCCHUMCKON TPaKJAHCKONW WISHTUYHOCTH, YBAKEHUS K
MpOILJIOMY W HACTOSIIEMY POCCHICKOW MaTEeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K



JOCTHKECHUSAM POCCHMCKUX MATEMAaTHKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE 3TUX JIOCTHXKEHUH B IPYTUX HAyKaX, TEXHOIOTHX, Chepax SIKOHOMUKH;

3)  IyXOBHO-HPAaBCTBEHHOI'O BOCIUTAHUS:

OCO3HAHHME JyXOBHBIX LIEHHOCTEH POCCHUHCKOro Hapoja, CHOPMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THYECKOTO IIOBEJEHUS, CBA3AHHOIO C MPaKTUYECKUM
NPUMEHEHUEM JOCTUKEHUN HAyKH W JACSITENIbHOCTHIO YUYEHOr0, OCO3HAHHUE JUYHOIO
BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

4)  5CTETUYECKOTO BOCIUTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MUpPY, BKIKOYAs OJCTETUKY MaTeMaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a7ay, PEUICHUH, pPacCy>KIeHUH, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3u4YHbIX BUJOB UCKYCCTBA;

5)  ¢dusmyeckoro BOCUTaHUS:

chOpMHUPOBAHHOCTh YMEHHS NMPUMEHSATh MaTeMaTUYECKHUE 3HAHUS B MHTEpEcax
3M0poBOro W Oe3omacHOro oOpasza KU3HHW, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (340pOBOE MHUTAHHE, COAJAHCHUPOBAHHBIM pEXUM 3aHIATHM M OTAbIXA,
peryisipHasi (pusnveckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHUAX
CIIOPTUBHO- 03/I0POBUTENIBHON JEATENBHOCTHIO;

6)  TPYIOBOIO BOCHUTAHUS:

TOTOBHOCTb K TPYJly, OCO3HAHHUE LIEHHOCTU TPYAOJ00Us, UHTEPEC K Pa3IuYHbIM
chepam TpodecCHOHANLHON JESATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u eé
NPWIOKEHUSIMU, YMEHHE COBeplIaTh OCO3HAHHBIM BbIOOp Oyayined mnpodeccuun u
peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUI0O M CaMO00pa30BaHUIO HA MPOTSKEHUM BCEH >KHU3HH,
TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEUICHUH MPAKTUYECKUX 3a]a4 MaTeMaTU4YECKON
HaIpaBJICHHOCTH,;

7)  BKOJOTMYECKOTO BOCIUTAHUSL:

c(OpMUPOBAHHOCTH FKOJIOTHUECKON KYJIbTYpPbl, IOHUMaHHUE BIUSHUS COLIMATIBHO-
PKOHOMHMYECKUX TPOLECCOB HA COCTOSIHUE NPHUPOAHOW M COLMAIBHOM Cpelbl,
OCO3HAHHME TIJIOOAIBHOIO XapaKTepa HKOJOTMYECKUX MpoOJeM, OpUEHTalus Ha
NPUMEHEHUE MATEMaTUYECKUX 3HAHWUM ISl PElIeHUs 3a/ad B OOJIACTH OKpY>KaroIIeH
Cpellbl, IUIAHUPOBAaHHWE TMOCTYNKOB M OLEHKM HMX BO3MOXKHBIX IOCIEICTBUNA s
OKPY’KArOIIEH CPEbI;

8)  LEHHOCTH HAyYHOTO MO3HAHUS:

chOpPMHUPOBAHHOCT,  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW IMPAKTUKH, MOHUMAHUE MaTeMaTHYECKOU
HAyKH Kak c(epbl 4eIOBEUECKON JEesITeIbHOCTH, ATAOB €€ Pa3BUTUS U 3HAUUMOCTH JIJIs
pa3BUTUA I[MBUJIM3AlMU, OBJIAJICHUE S3bIKOM MAaTEMAaTUKU UM MaTeMaTH4eCKOU
KYJbTYPOI KaK CpEJACTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYILIECTBISATH MPOEKTHYIO

Y UCCJIEIOBATEIBCKYIO IE€ATEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE.



112.6.2. B pesynbrare m3yueHuss MaTeMaTUKH Ha YPOBHE CPETHETO OOIIETo
oOpazoBanus y  oOywatomerocs  Oyayr  chOpMHUpOBAaHBI  MO3HABATEIHHBIC
YHUBEpCAIbHBIC YUYeOHBIC JICHCTBUSA, KOMMYHHKATHBHBIC YHHUBEpPCAJIbHBIC Y4eOHBIE
NEUCTBUSA, PETYJATHBHBIC yHUBEpPCAIbHBIC Yy4eOHBIC JCHCTBUSA, COBMECTHAs
JeSITeNTbHOCTb.

112.6.2.1. 'V oOyuaromerocst OyayT chopMupoBaHbl cieayronme 0a30Bbie
JIOTUYECKUE NEHCTBUS KaK 9acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX YICOHBIX JTCHCTBHI:

BBISBIISAT W XapaKTEPH30BaTh CYIICCTBECHHBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, MOHSITHI, OTHOIICHUA MEXAY MOHATUSAMHU, (HOPMYIUPOBATH OIpPEAeTICHUs
MOHSATUH, YCTAHABIMBATh CYLIECTBEHHBIN MpPHU3HAK KIACCU(PUKAIIMKU, OCHOBAHUS JUIs
000011IeHNS U CPaBHEHUS, KPUTEPUU TIPOBOIUMOTO aHAIIN3a;

BOCIIPUHUMAT, dbopmyIupoBaTh u peoOpa3oBbIBaTh CYKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIIbHBIC, AMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC;

BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W TPOTHUBOPEUUS B
dakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKICHUSAX, TMpeIaraTb KPUTEPUH IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHNI;

JeNaTh BBIBOJBI C HWCIOJIL30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JIOKA3aTeIhCTBA MAaTEMaTHYECKUX YTBEPKACHUN
(mpsiMble ¥ OT TPOTHMBHOIO), BBICTPAWBATh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOIbI;

BBIOMpATH CIIOCOO perieHus: ydeOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
penieHus, BHIOMpaTh HauOoJee MOAXOIAIINN ¢ YYETOM CaMOCTOSTEILHO BBIJEICHHBIX
KPUTEPUEB).

112.6.2.2. VYV oOy4aromerocss Oyayr chopMupoBaHBI CileAyroIue 0a30BbIC
WCCJICIOBATEILCKHUE JCHCTBUS KaK YacTh MO3HABATEIBHBIX YHUBEPCATHHBIX Y4EOHBIX
JICUCTBUMN:

UCTIONB30BaTh BOMPOCHl KaK HCCIENOBATENIbCKUI HMHCTPYMEHT TIO3HAHMS,
(GbopMyIMpOBaTH BOIPOCHI, (PUKCUPYIOLIME MPOTUBOPEUHE, MPOOIEMy, yCTaHABIUBAThH
UCKOMO€ U JaHHOoe, (OpPMHUPOBATH THUIOTE3Yy, ApPTyMEHTHUPOBATH CBOIO IO3HIIUIO,
MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIFHO CIUTAHWPOBAHHBIN SKCIIEPUMEHT, MCCIEAOBaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKOoro oOBeKTa, SBJICHHS, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXITy 00BEKTaMHU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOATEILHO (OPMYJIHPOBATH OOOOIICHHUS M BBIBOJBI IO pPE3yJbTaTaMm
MPOBENEHHOTO HAOIOEHHUS, UCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOIYYCHHBIX
PE3YIbTATOB, BHIBOJIOB H O0OOIIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
MIPETOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.



112.6.2.3. VYV obyuaromerocs Oyayr chopMUpPOBaHBI yMEHHsS pPadoTaTth C
uHpopMaIuei Kak 4acTh MO3HABATEIbHBIX YHUBEPCATBHBIX YUCOHBIX JEHCTBHIA:

BBISIBJISITh AePUINUTHI MH(POpPMAIUHM, JAaHHBIX, HEOOXOAUMBIX JUId OTBETa Ha
BOTIPOC U IS PEIICHUS 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HMCTOYHUKOB PA3NMYHBIX THIIOB, AHAIU3UPOBATH,
CHCTEMAaTHU3UPOBAaTh W WHTEPIPETUPOBATh MH(MOPMALIMIO PA3THYHBIX BUAOB U (POpM
NIPEICTABICHNUS;

CTPYKTYpUpPOBaTh HWH(GOPMAIMIO, TPEICTaBIATh €€ B pasIUYHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAJEKHOCTh MHPOPMALIUU 10 CAMOCTOSITENIBHO C(POPMYIUPOBAHHBIM
KPUTEPUSIM.

112.6.2.4. 'V oOyuaromerocss OyayT chopmMupoBaHbl yMEHHS OOIICHHS Kak
4aCTh KOMMYHHKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUIL:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJCHHUS B COOTBETCTBUU C YCIOBUSIMH U
HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUs 3aJa4d, KOMMEHTHPOBAThH
MIOJTyYEHHBIN Pe3yJIbTarT;

B XOJ€ OOCYXJCHHMS 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOJieMbl, pemaeMoi 3aJa4n, BbICKA3bIBaTh HJICH, HAIICJICHHBIE HA MOWCK PEHICHHUS,
COIOCTABIIATh CBOM CYXICHHS C CYXICHUSMU JPYTUX YYACTHUKOB JHAJIOTa,
OOHapy>KHUBaTh pa3IMyUe U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU hopme PpopMynrpoBaTh
pa3HoOIIIacusi, CBOU BO3PAKEHUS;

IPEJCTaBISITh PE3yJbTaThl PEIICHUs 3aJauM, SKCIEPUMEHTA, HUCCIIEJOBAHMS,
IPOEKTa, CaMOCTOATENbHO BBIOMPAaTh (oOpMaT BBICTYIUICHUS C Y4Y€TOM 3ajad
NPE3eHTALNN U OCOOEHHOCTEN ayIUTOPHUH.

112.6.2.5. 'V obyuaromerocs 0yayT cOpMHUPOBaHBl YMEHUS CaMOOPTraHU3aluU
KaK 4aCTh PEryJISTUBHBIX YHUBEPCAIbHBIX yUCOHBIX IEHCTBUI:

COCTaBJIATH IUIAH, AJTOPUTM pEIICHHS 3a/Jadyd, BBIOMpPATh CHOCOO pEIIeHUs C
y4€TOM UMEIOUINXCSA PEeCypCcoOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH H
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpPMALIUU.

112.6.2.6. VY obyuaromierocsi OyayT chopMUpPOBaHbI YMEHHUS CAMOKOHTPOJISI KaK
YacTh PETYJATUBHBIX YHHUBEPCATHHBIX YICOHBIX HCHCTBUNA:

BJIAJCTh HABBIKAMHU MO3HABATENHHON pedIeKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIHMTENBHBIX TMPOILIECCOB, HMX pPe3yJbTaTOB, BIAJETh CIIOCOOAMU
CaMOITPOBEPKH, CAaMOKOHTpPOJISl Mpollecca W pe3yJbTaTa peIIeHUs MaTeMaTH4YeCKON
3a]auu;

OPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NpPU PEUICHUM 3aJauH,
BHOCHTb KOPPEKTUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOATENBbCTB, JAHHBIX,
HallICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBUE PE3yJIbTaTa I U YCJIOBHUSIM, OOBSICHATH MPUUUHBI
JMOCTIDKCHUSI WM HEJOCTIDKCHUS Pe3yJIbTaTOB JICSITEIBHOCTH, HAXOIUTh OIIHUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

112.6.2.7. 'V obOyuatomerocs OyayT cOpMHUpPOBaHBI YMEHHSI COBMECTHOM
NEeSATENbHOCTH:

MOHMMAaTh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIANBUAYATbHON
paboThl TpU pelICHUH Y4eOHBIX 3a7ad, MPUHUMATh II€Th COBMECTHOM IESATEIbHOCTH,
IUTAHUPOBATh OpPTaHM3AIMI0 COBMECTHOW paboThl, pacmpenensTb BHUIbI PadoT,
JIOTOBapUBAaThCA, O0OCYX JaTh MPOLECC W pe3yiabTaT padoThl, 0000IaTh MHEHUS
HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (00CyXkAeHHS, OOMEH MHEHHUI,
«MO3TOBbIE MITYPMBD» U HHBIE), BBHIMOJIHATH CBOIO YacTh pabOThl U KOOPJAMHHPOBATH
CBOM JCHCTBUS C JAPYTMMH WiIEHAMU KOMAaHJbI, OI[EHUBATh KAYECTBO CBOETO BKJIaja B
OOITUi MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBHS.

112.6.3. [IpenMeTrHbie  pe3yabTaThl OCBOCHHS  (enepanbHOl  paboueit
IPOrpaMMBbI 10 MaTeMAaTHKe MPEACTABICHBI MO rojlaM 00y4YeHHs B paMKax OTAEIbHBIX
y4eOHBIX KypCOB B COOTBETCTBYIOIIUX pa3ziefiaX HACTOSIIEH MPOrpPaMMBI.

112.7.®enepanbHas pabodas mporpamMma yuyeOHOro kypca «Amnredpa U Hayaia
MaTEMaTUYECKOTO aHATIU3ay.

112.7.1. [TosicHuTenbHAS 3amUcKa.

112.7.1.1. VY4eOHslii Kypc «Anrebpa ¥ Hayajla MAaTEeMaTHYECKOTO aHaIM3a»
SBIIIETCS OJJHUM U3 HauOOoJee 3HAYMMBIX B IPOrpaMMe CpeIHEro o0Iero oopasoBanus,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEYMBACT WHCTPYMEHTAJIbHYIO 0azy uis
U3YyYEHHsI BCEX €CTECTBEHHO-HAy4HBIX KYPCOB, a C JAPYroil CTOpOHBI, (HOpMHUpPYET
JOTUYECKOe U abCTPaKTHOE MBIIUICHHE OOyYaroIINXCS Ha ypPOBHE, HEOOXOIUMOM ISt
OCBOEHHUS HMH(OPMATHKH, OOIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH M JIPYIrHX
TUCIUIUIMH. B paMkax nmaHHOTO Yy4eOHOro Kypca oOydaromuecs OBJIaJEBalOT
YHHUBEpPCAJIbHBIM  SI3BIKOM COBPEMEHHOW HayKH, KoTopas (GopMyIupyeT CBOHU
JOCTHKEHHSI B MaTeMaTu4eckoii hopme.

112.7.1.2.  YueOHbIiI Kypc anreOppl W Hayal MaTEMaTUYECKOrO aHallh3a
3aKJIaJbIBa€T OCHOBY ISl YCIICIITHOTO OBJIA/ICHUS 3aKOHAMU (PU3UKH, XUMUHU, OMOJIOTHH,
MOHMMAaHUsl OCHOBHBIX TEHICHIIMN pa3BUTHS SKOHOMHUKH W OOIICCTBEHHOHN >KW3HH,
MO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX LUMPPOBBIX M  KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO UCIOJIb30BaTh WX JUIsl JalibHeWiiero oOpa3oBaHUS U B
MOBCEAHEBHOM ku3HU. OBlajgeHne aOCTPAKTHBIMHU U  JIOTHYECKH CTPOTUMHU
KOHCTPYKIIUSIMU ajreOphl U MAaTeMaTHUYECKOr0 aHallu3a Pa3BUBAET YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTb, JI0Ka3bIBaTh YTBEPKIEHUS C IMOMOIIBIO
UHAYKIUA ¥ PacCyX AaThb JAEIyKTUBHO, MCIOJB30BaTh 00OOIIEHHE U KOHKPETH3ALHUIO,
abcTparupoBaHue U aHAJIOTUIO, (POPMUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.



112.7.1.3. B xome wusydyeHuss ydeOHOTO Kypca «AnreOpa W Hayaia
MaTEeMaTUYECKOTO aHalu3a» oO0ydYaromMecs I[OJIy4aloT HOBBIM OMBIT PEIICHUs
INPUKIAIHBIX 337a4, CAMOCTOATENIBHOIO IIOCTPOCHHsSI MAaTEMAaTHUYECKUX MOJENen
pEaNbHBIX CHUTyalHUWd, HWHTEPHPETALUH TMOIYYEHHBIX PEIICHHH, 3HAKOMSTCA C
IIpUMEpaMH MaTEMATHYECKHUX 3aKOHOMEPHOCTEHW B IPUPOJE, HAYKE M HMCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMHU

OTKPBITUSIMU U UX aBTOPAMHU.

112.7.1.4.  Y4eOHbIl Kypc 00J1alaeT BOCIUTATEIbHBIM MMOTEHIIUATIOM, KOTOPHIN
peayin3yeTcsi Kak uepe3 Y4YeOHbId MaTepuan, CIOCOOCTBYIOIIUN (HOPMUPOBAHUIO
HAayYyHOTO MHUPOBO33pEHHUS, TakKk M 4epe3 chneuuuky ydyeOHOH JesTeNIbHOCTH,
TpeOyromel MpOJOJDKUTENIbHON KOHLEHTpAMd BHHUMAaHUS, CaMOCTOSITEJIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJIyYEHHBIA pE3yIbTar.

112.7.1.5. B  ocHoBe MeTOoauKu OOyueHus anreOpe ©W  Haydajgam
MaTeMaTHUYECKOTO aHan3a JEKUT AeATeIbHOCTHBIM MIPUHIIUIT 00YUYESHHUS.

112.7.1.6. B ctpykrype yueOHOro Kypca «Anredpa u Hayajga MaTeMaTHYECKOTO
aHAJIM3a» BBIACIICHBI CIEAYIOIIME COAECP/KATEIBHO-METOANYECKUE JIMHUM: «Yucma u
BbIUMCIICHUSD», «DPyHKUMM M Tpaduku», «YpaBHEHHs W HepaBeHcTBay, «Hauana
MaTeMaTH4YECKOIr0 aHaIu3a», «MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO -
METOJMYECKHE JIMHUM U3Yy4aroTCs Ha NPOTSHKEHUU JIBYX JeT OOy4eHHs Ha YpPOBHE
CpellHero o01ero oO0pa3oBaHUsl, €CTECTBEHHO JOMOJHAS IPYr JApyra U MOCTENEHHO
HAChIIIasiICb HOBBIMHM TE€MaMH U pas3aenamu. JlaHHbIH yueOHBIH Kypc sIBISETCS
UHTETPaTUBHBIM, IIOCKOJbKY OOBEIMHSAET B cebe COJAep)KaHUE HECKOJBbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH, TaKUX Kak ainredpa, TPUrOHOMETpHs, MaTeMaTHUYEeCKUN
aHaJIM3, TEOPUS MHOXKECTB, MareMmaTrudeckas Jioruka u apyrue. [lo mepe Toro kax
oOyuJaroliecs: OBJIaJeBalOT BCE Oosiee MUPOKUM MATEMAaTUYECKUM anmnapaTroM, y HHUX
NOCNIEIOBATENbHO  (OPMUPYETCS U COBEPUICHCTBYETCS  YMEHHE  CTPOWTH
MaTEMaTUYECKYI0 MOJEIb PEaIbHON CUTYyallMH, IPUMEHATh 3HAHUS, MTOJYYEHHBIE TIPU
U3YYEHUU Y4Ye0HOro Kypca, Uil PELIEHHUS CaMOCTOSTENbHO C(HOPMYIHMPOBAHHON
MAaTEMaTHYEeCKOM 3a/1a4d, a 3aT€M UHTEPIPETUPOBATH CBOM OTBET.

112.7.1.6.1. ConepxkatenbHo-MeTONNYECKAasA JNHUHUSA «Uucna W BBIYMCICHUSA»
3aBepiuaeT GOpMHUPOBAHME HABBIKOB MCIOJIb30BAHUS JACHUCTBUTENBHBIX YHCEN, KOTOPOE
ObUJI0O HayaTO Ha YPOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpenHero
obmiero oOpa3oBaHHsl 0cOo0O€ BHUMaHHUE yhAeNseTcsl (OPMHPOBAHUIO HABBIKOB
palMOHAIbHBIX BBIUMCICHUH, BKJIIOYAIOIIUX B C€0sl UCIOIb30BAaHUE PANIUYHBIX (HOpM
3allCU YMCJla, YMEHHE JeJaTh HMPUKHUAKY, BBIIOJHATH NMPUOIMKEHHBIE BBIUMCIICHUS,
OLICHUBATh YHUCJIOBbIE BBIPAXKEHUS, paboTaThb C MaTeMaTUYECKMMH KOHCTaHTaMHU.
MHoxecTBa

HATypaJbHBIX, LENbIX, PALUOHAIBHBIX U JEUCTBUTEIIBHBIX YHCEI JOIOJIHIIOTCS
MHO>ECTBOM KOMIIJIEKCHBIX 4YuCel. B KaXJOM M3 3THX MHOXECTB pacCMaTPUBAIOTCS



CBOMCTBEHHbIE €My cheuuuueckue 3aJadyd W ONEpaluu: JIeJICHHE Haleo,
OIIEpUPOBAHUE OCTAaTKaMU HA MHOXKECTBE IEJIBIX YHCEI, OCOObIE CBOMCTBA
palMOHANBHBIX M UPPAIMOHATBHBIX YHCEN, apuQMETHUECKUe OMNEepaluu, a TaKKe
U3BJICUEHUE KOPHS HATypaJbHOW CTENEHM Ha MHOXKECTBE KOMILIEKCHBIX YHCEN.
bnarogapss mociienoBaTENbHOMY pPACIIMPEHHUIO Kpyra HCHONb3yEMBIX 4YHUCEN H
3HAKOMCTBY C BO3MOKHOCTSIMU MX TPUMEHEHMs JId PELICHUS Pa3IMYHBbIX 3a7a4
dbopMupyeTCsl TPEACTABICHHE O €IWHCTBE MAaTEMaTUKH KaK HAayKd U €€ poju B
NOCTPOEHUU MOJEJIe peaJbHOr0 MHpa, LIUPOKO HCHOJIb3YIOTCS 0000IIeHne |
KOHKPETHU3AIUSL.

112.7.1.6.2. JIuaus «YpaBHEHUS] U HEPABEHCTBA» PEAIU3YETCS Ha NPOTKEHUU
BCEro OOy4YeHHUs Ha ypOBHE CPEJHEr0 OO0IIero oOpa3oBaHHUs, MOCKOJIBKY B KaXIOM
paznene IlporpaMMbl NpPEeIyCMOTPEHO pELNIEHHWE COOTBETCTBYIOIIMX 3adad. B
pe3ynbrare  oOydwarolmuecs  OBJAJAEBAlOT  PAa3jIMYHBIMU  METOJAMHM  PELICHUS
pallMOHANbHBIX,  WPPALMOHANBHBIX,  IOKAa3aTeNbHbIX,  JOrapuOMUUYECKUX  H
TPUTOHOMETPUUYECKUX YPaBHEHUI, HEPABEHCTB U CUCTEM, a TAKXKE 3a7a4, COAEPKAINX
napameTpbl. [lomydeHHbIE yMEHHSI IIMPOKO HCIOJB3YIOTCA TMpPU HCCIEIOBAaHUU
(GyHKUMKA C TOMOLIBIO MPOM3BOJIHOM, MPHU PEIICHUH MNPUKIAIHBIX 337a4 U 3a/ay Ha
HaXOXXJEHUE  HaumOOJbIIMX W  HAaUMEHbIUMX 3HayeHud  QyHkuauu. JlaHHas
coJiep>KaTesibHasl JTMHUS BKJIIOYAeT B ce0s Takxke (OpMUPOBAHUE YMEHMI BBIOJIHATH
pacu€tsl 1o QopmyiaMm, MOpeoOpa3oBaHUsl PAUUOHAIBHBIX, HWPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TAKKE BBIPAXKEHHM, COIEpkKAUIUX CTENEHU U
norapudmbl. brarogapss uW3ydeHHIO aireOpaMvyeckoro Marepuana  MpPOUCXOJUT
JaJIbHENIIIee pa3BUTUE aJITOPUTMUYECKOTO U aOCTPAKTHOI'O MBILUICHUS 00yYaroluXcs,
bopMuUpYIOTCS HaBBIKM JEAYKTHBHBIX pPAacCyXJIeHUH, padOTbl € CHMBOJIbHBIMU
dbopmamu, MpencTaBiIeHHUs] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEHl B BHUJIE DPABEHCTB U
HepaBeHCTB. AureOpa mnpeanaraer 53(QQEKTUBHbIE WHCTPYMEHTBI JJIsl PEIICHUS
NPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 33J1ad, HarJSIIHO JIEMOHCTPUPYET CBOM
BO3MOYKHOCTH KakK f3bIKa HAyKH.

112.7.1.6.3. ConepxarenbHo-MeToquueckass JUHUS «DyHKIMH U TpapuKm»
TECHO TEPEIUIETaeTCs ¢ APYTUMU JUHUSAMU y4eOHOTro Kypca, NMOCKOJIBKY B KaKOM-TO
CMBICIIE 3a/a€T MOCIEAOBATEIbHOCTh H3Y4YeHHUs Marepuaina. M3ydeHue cTeneHHoi,
MOKa3aTeNIbHOM, JIOrapu(PMUUECKOM U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB U
rpauKkoB, HCMOIb30BaHME (QYHKIMN I pemieHus 3agad W3 JIpYrux y4eOHbIX
MPEAMETOB U PEANBHOMN KU3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJIM30M, TaK U
C peuleHHeM YypaBHEHHM M HepaBeHCTB. IIpu sTom Oosibllioe BHUMAaHHME YAEHSAETCS
(GbopMUpPOBaHHIO YMEHHUSI BbIpakaTh (pOpMyiamMH 3aBUCUMOCTH MEXIY PpPa3InYHbIMU
BEJIMYMHAMU, UCCIIEJIOBATh MOJY4YeHHbIE (PYHKIMU, CTPOUTH UX Tpaduku. Marepuan
ATOW COAEPKATEIbHON JIMHUN HALlEJIEH HA Pa3BUTHE YMEHUIN U HABBIKOB, ITO3BOJISIOLINX
BbIpaXXaTh 3aBHUCHMOCTH MEXIY BEIMYMHAMH B Pa3NUyHONW (opMe: aHAIUTUYECKOH,



rpaduueckoii u coBecHO. Ero nzydeHue cnocoOCTBYET Pa3BUTHIO AITOPUTMHUUECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 000OIIEHNI0 M KOHKPETH3AIMHY, UCTIOJIb30BAHUIO aHATIOTHH.

112.7.1.6.4. ConepxarenpHass nuHus «Hayama wmaTeMaTH4ecKOro aHamu3a»
MO3BOJISIET CYIIECTBEHHO PACHIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK M MPHUKIAJIHBIX
3a7a4, JOCTYIHBIX OOYyYarolIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpadKH CIOKHBIX (PYHKIIHN, OMPEeNATh UX HAUOONbIINE W HAaWUMEHBIIINE 3HAYCHUS,
BBIUMCIIATh TUIOMAAN (GUTyp U OOBEMBI TeJ, HAaXOIUTh CKOPOCTH M YCKOpPEHUs
npoueccoB. JlaHHass cojep)kareiabHas JMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MATEMAaTUYECKUX MOJIeNIel peaNbHbIX CUTyallui, MO3BOJISIET HAaXOJIUThb
HaWIyylllee pelIeHHe B MPUKIAIHBIX, B TOM YHCIE COIUATbHO-3KOHOMUYECKHUX,
3ajja4ax. 3HAKOMCTBO C OCHOBaMHU MaTE€MaTHYECKOI0 aHajln3a ClocOOCTBYET Pa3BUTHUIO
abCcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO M KPEAaTHBHOTO MBIIUICHHS, (JOPMUPOBAHUIO
YMEHUW pacmo3HaBaTh IMPOSIBICHHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHUKE U
uckyccre. OOyyaronecs: y3HatoT O BBIIAIOIINXCS pe3ysbTaTax, MOJIYYeHHBIX B X0JI€
pa3BUTHUS MATEMAaTUKH KaK HAyKH, U 00 UX aBTOpaXx.

112.7.1.6.5. ConepxkatenbHo-MeTOANYECKAsA JHMHUA «MHOXECTBA W JIOTHKa»
BKJIIOYAET B CeOS DOJIEMEHTHl TEOPHUHM MHOXECTB M MaTeMaTUYECKOW JIOTHKH.
TeopeTHKO"MHOXECTBEHHBIE TPEJCTABICHUS IPOHU3BIBAIOT BECh KYpC INKOJIHHOU
MaTeMaTHKH M TpejiaraloT Hanmboyiee yHHMBEpPCANbHBIN SI3bIK, OOBEIUHSIONINA BCE
paszenbl MaTeMaTHKd W e€ TPWIOKCHHI, OHU CBS3BIBAIOT pa3HbIE MaTEMaTHYECKHE
JUCHUIUIMHBL U MX TOPWIOKEHUS B eauHoe Iienoe. BaxHo 1aTh BO3MOXKHOCTH
oOydJamnieMycsi  MOHUMaTh  TEOPETHUKO-MHOKECTBEHHBIA  SI3bIK  COBPEMEHHOM
MaTEMaTUKH M HMCIOJB30BaTh €r0 JJIS BBIPAXKEHUS CBOMX MbICIEH. JIpyruM BaKHBIM
MPU3HAKOM MaTeMaTHKWA KaK HAayKH ClIeyeT NMPU3HATh CBOWCTBEHHYIO €l CTpOrocTh
O00OCHOBaHUHN M CJEJ0BaHUE OINpPEAEAEHHBIM MpPaBHJIaM IOCTPOEHHUS JO0Ka3aTeNbCTB.
3HaKOMCTBO C DJIEMEHTAaMH MAaT€MaTU4YeCKOW JIOTUKHA CHOCOOCTBYET pPa3BUTHUIO
JIOTHYECKOTO MBIIIIEHUS 00y4aromnXCsl, TO3BOJSET UM CTPOUTH CBOHM PACCYKJICHUS Ha
OCHOBE JIOTUYECKUX MPaBuI, (GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIIICHUSI.

112.7.1.7. B yueObHOM Kypce «Airedpa ¥ Havyaja MaTeMaTHYECKOTO aHaIN3a»
IPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOIO MOJCIUPOBAHUS, KOTOpPHIE TPU3BAHBI
crioco0cTBOBATh (POPMUPOBAHUIO HABBIKOB MOCTPOSHUS MOJIENIeH peabHBbIX CUTYyAaIlHi,
UCCJIEIOBAHUSI ATUX MOJIEJIEH ¢ MOMOINIbIO ammapara ainreOpbl U MaTeMaTH4eCcKOoro
aHalM3a, WHTEPHpPETalMd TOJYYEHHBIX pe3ynbTaToB. Takue 3aJaHusl BIUIETEHbI B
KQKJIBIM U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepuall yueOHOTO Kypca IIHUPOKO
UCIIOJIB3YETCSl NIl pEIIeHUs TPUKIAAHBIX 3amad. [lpuw  pemieHun peanbHBIX
IPAaKTHUECKUX 3a/1ad 00ydaroluecs: pa3BUBalOT HA0JI01aTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HUCIOJB30BaTh aHANOTHUIO, 0000maTh U
KOHKPETH3UPOBaTh MpodiieMy. JesaTenbHOCTh M0 (OPMUPOBAHUIO HABBIKOB PEIICHUS



NPUKJIAJIHBIX 33/7a4 OpPraHU3yeTCs B MPOIECCe M3YyYEHUS BCEX TeM Y4eOHOro Kypca
«Anre0Opa u Hayaja MaTEMAaTHYECKOTO aHAJIM3ay.

112.7.1.8. OOmiee 4ncio 4acoB, PEKOMEHIAOBAHHBIX [JISI M3YUYEHUS Y4eOHOTO
Kypca «Anredpa U Havyajla MaTeMaTHYECKOro aHanusa» - 272 4daca: B 10 kmacce - 136
yacoB (4 yaca B Hezento), B 11 kmacce - 136 gacoB (4 yaca B HEZIEIHO).

112.7.2. Copepxanue o0yuenus B 10 kiacce.

112.7.2.1. Ywucna 1 BEIYUCICHUS.

Panmonanpabie unciia. OOBIKHOBEHHBICE M JICCATUYHBIE JpOOU, MPOIEHTHI,
OeckoHeuHble nepuoanyeckue apodu. [Ipumenenue npodel U MPOUEHTOB ISl peIICHUs
MPUKJIIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACICl 3HAHUN U peallbHON KU3HHU.

[enictBurenbHple  uyucia.  PanvoHanbHblE WM UPPAUMOHAIBHBIE  YHCIIA.
ApudmMernueckre ornepanuu ¢ IeMCTBUTEIILHBIMU YncIaMu. Moaysb JeHCTBUTEIHLHOTO
qrclia U ero cBoictsa. [IpubmmkEéHHbIe BRIUMCICHUS, TIPABIIIA OKPYTICHUS, IPUKUIKA

Y OIIEHKA pe3yJibTaTa BEIYMCICHUI.

Crenens ¢ nenbiM nokazareneM. bunom HeroTona. Mcnons3oBanue noaxoasiieit
dbopMbl  3amucu  JEUCTBUTENBHBIX YHCENT MJI PELICHUS MPAaKTUYECKUX 3ajad |
MpeACTaBICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb € palMOHAJIBHBIM MTOKA3aTEIEM U €€ CBOMCTBA, CTENIEHb

C JICICTBUTEJIbHBIM TOKA3aTEJIeM.

Jlorapudm wuymcna. CpoictBa norapudma. J[lecsiTuuHble U HaTypajibHbIC
Jorapru@mel.

CuHyCc, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCHHYC M ApKTAaHT'€HC YMCJIOBOTO apryMEHTA.

112.7.2.2. VYpaBHEHHS U HEPABEHCTBA.

ToxmecTBa M TOXKIECTBEHHBIE MpeoOpa3oBanus. Y paBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIBHBIE  ypaBHEHHUS U ypaBHEHUs-cIeACTBUs. HepaBeHCTBO, pellieHne

HEPABEHCTRBA.

OCHOBHbBIC METOJABI PEIICHUS IENbIX U APOOHO-PAIMOHANBHBIX YpPAaBHEHUU U
HEpPAaBEHCTB. MHOTOWIEHb OT OJHOW TepeMeHHOU. JleleHue MHOrousjeHa Ha
MHOTOWIEeH ¢ ocTtatkoM. Teopema be3dy. MHorounensl ¢ nenpiMu KO3 UIIMEHTaMHU.
Teopema Buera.

[IpeoOpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIIUX CTETIEHU U KOPHHU.

HppanuonanbHble ypaBHEHUsA. OCHOBHBIE METOJIbl PELICHUS HPPALHMOHAIBHBIX
YPABHEHUM.

[Toka3arenbHble ypaBHEHUs. (OCHOBHBIE METOJbl PELICHUS IOKAa3aTeJIbHBIX
YPaBHEHHM.

[IpeoOpa3zoBaHue BeIpaXKECHUH, COACPKANTUX JTOTapU(MBI.



Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHUS JIOTapUPMUIECKIX
YPaBHEHUM.

OcHoBHbIe TpuUronomerpudeckue Gopmynsl. [IpeoOpasoBanue

TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHU M.

Pemenne cucrem JIMHEMHBIX ypaBHEHHMU. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHu. OnpenenuTens MaTpuibl 2X2, €ro TEOMETPUUYECKU CMBICI M CBOMCTBA,
BBIYMCJIEHUE €r0 3HAYCHMS, INPUMEHEHUE OINPENCIUTENs I PEMIEHUS CUCTEMBbI
JIMHEVHBIX YPABHECHUM.

Pemenue mnpukinagHbeIX 3a1ad € IOMOIIBK) CHCTEMBl JIMHEHHBIX YPAaBHEHUH.
HccnenoBanue MOCTPOCHHOM MOJIENIH C IOMOLIBIO MAaTPULl U ONIPEACIIUTENEH.

[TocTpoeHre MaTeMaTUYECKUX MOJEICH PpEATbHOW CUTyallud C IIOMOIIBIO
YpPaBHEHUW H HEpaBeHCTB. [IpuMeHeHHe ypaBHEHUWN W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 33/1a4 U 33/1a4 U3 Pa3INYHbIX 00JIacTell HAYKU U peabHON KU3HU.

112.7.2.3. ®yHkiuu u rpadukH.

Oynkuusa, crnocoOsl 3amganus GyHKIUH. B3auMHO oOpaTHble (DYHKIHU.
Komnozuuums pynkumii. ['padux pyHkuuu. DnemeHTapHble npeoOpa3oBaHus rpapukoB
(GyHKUUH.

OOnactp omnpeneneHuss U MHOXKECTBO 3HaueHu ¢yHkuuu. Hynmu QyHxuum.
[IpomexyTku 3HaKomocTostHCTBA. Yé€THble u Heu€THhie (yHKiuu. I[lepronuueckue
¢bynkuuu. [IpomMexxyTKM MOHOTOHHOCTH (GYHKUMUA. MaKCUMyMbl M MHUHUMYMBbI
¢yskiuu. Hanbonbiiee 1 HauMeHbllee 3Ha4eHNs (PYHKIIMY HA IPOMEXKYTKE.

JluneiliHas, KBajpaTU4yHass W JpOOHO-IMHEWHas QYHKIUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHast (pyHKUHS C HaTypaJbHBIM U IIeJIbIM Toka3areneM. EE cBoiicTBa u
rpaduk. CpoiicTBa U Tpaduk KOPHS N-0 CTENeHU Kak (QYHKIMH OOpPaTHOW CTEMEHU C
HaTypaJbHBIM OKa3aTEeJIEM.

[TokazaTenbHass u norapupmudeckas (QYHKIHH, UX CBOMCTBa U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMNA 1S peLIEHUs] ypaBHEHUM.

Tpuronomerpuueckass  OKPYy’KHOCTb,  OINPEIEIECHUE  TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B pealbHBIX Mpoleccax U siBieHusx. I'paduxu
peanbHbIX 3aBUCUMOCTEN.

112.7.2.4. Hayana MaTeMaTH4E€CKOTO aHAJIA3A.

[TocnenoBarenbHOCTH, CHOCOOBI  3alaHusl  IoOcienoBaTenbHOCTEd. Merton
MaTEMaTUYeCKOM WHAYKUMU. MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopust BOSHUKHOBEHHS] MATEMAaTUYECKOTO aHaIN3a Kak aHain3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccu. beckoHeuHo yObIBaroIas
reomeTpuyeckas mporpeccusi. Cymma OecKOHEYHO yObIBalOIIe TreoMeTpuiecKon
nporpeccuy. JIMHEWHBIM W AKCHOHEHUMANBHBIA pocT. Uucno e. Popmysia CIOKHBIX



IIPOLIEHTOB. Vcronp30BaHue MPOTPECCUM I PEIICHUs PEAIbHBIX 3a/1a4 IPUKIAJTHOTO
Xapakrepa.

HenpepriBable QyHKINMN U UX CBOMCTBA. TOUYKH pa3pbiBa. ACUMITOTHI TpapuKOB
¢ynkuuid. CpoiicTBa (DYHKIMII HENpPEpBIBHBIX HAa OTpe3Ke. MeToJ WHTEpBalOB s
pelieHusi HepaBeHCTB. lIprMeHeHue CBOWCTB HENMpPEpPBIBHBIX (DYHKIMMA I pELICHUS
3a/1a4.

[lepBass u BTOpast mpou3BojHbIE (QyHKUMU. OnpeneneHue, reOMETPUUYECKUN U
(bu3MUeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduKy QyHKIUH.

[TpousBoaHbIe d1eMeHTapHbIX (yHKUUN. [IpousBoaHAs CyMMBbI, TPOU3BEICHUS,
YaCTHOT'O U KOMITO3UIIMH (PYHKITUH.

112.7.2.5. MHOXKeCTBa U JIOTHKA.

MHOX%ecTBO, onepaluu HaJ MHOKECTBAMU U MX CBOWCTBA. J(narpammsl Diliiepa-
Benna. [IpruMmeHeHne T€OpETUKO-MHOKECTBEHHOTO allllapara il ONMMCAHUs PEAbHBIX
IPOLIECCOB U SIBJICHU, IPH PEIICHUH 33]a4 U3 IPYTHX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMma, CBOICTBO MaTeMaTHYecKOoro OOBEKTa, CJEICTBUE,
JI0OKa3aTENbCTBO, PABHOCUIIBHBIC YPABHEHHSI.

112.7.3. Conepxxanue o0yuenus B 11 knacce.

112.7.3.1. Ywucna u BBIYUCICHUS.

Harypansupie n nensle uucna. [IpuMeHeHME NPU3HAKOB JEIUMOCTH LEIBIX
yuces, HauOobmuii oo nenutens (nanee - HOJl) u HauMeHsbIee o01iee KpaTHOE
(manee - HOK), ocratkoB mo mojyimio, anroputMa EBkiaupa s pemieHust 3agad B
LEJIbIX YHCTIaX.

Kommnekcuple uncna. Anrebpandeckas U TpUTOHOMETpUYeckas (GOopMbl 3arucu
KOMIUIEKCHOTO 4Hciia. Apu(pMeTHYeCKHe ONepalud C KOMIUIEKCHBIMH YHCIIaMHU.
N300pakeHne KOMIUIEKCHBIX YMCel Ha KOOpJAWHATHOH 1uiockoctu. Dopmyna Myaspa.
Kopnu n-oii creneHn u3 KOMIUIEKCHOTO dncia. [IpyuMeHeHne KOMIUIEKCHBIX YUCEN IS
petieHust GU3NYECKUX U TEOMETPUUECKUX 3a7ad.

112.7.3.2. VYpaBHEHHS U HEPABEHCTBA.

Cucrema M COBOKYITHOCTh YPAaBHEHUM M HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOUIBIO

TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX YPABHECHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



[IpuMeHeHue ypaBHEHMI, CUCTEM W HEPABEHCTB K PEIICHUID MAaTEMaTHYECKUX
3a/a4 ¥ 3a7a4 U3 Pa3IMYHBIX 00JacTel HAyKU W PEATbHOW >KU3HHU, WHTEPIPETAILUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

112.7.3.3. ®yHkuuu v rpadukxu.

I'padpux komno3umuu QyHkuuil. ['eomerpuyeckue o0Opa3bl ypaBHEHUH U
HEPaBEHCTB HAa KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpuyeckue QPyHKIUU, KX CBOMCTBA U IpaUKU.

['padrueckre MeToabl pElIEHHs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METOJbI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB (PYHKIUN IS UCCIEIOBAaHUS MPOIECCOB

¥ 3aBHCHMOCTEH, KOTOPbIE BO3HUKAIOT NP PEHICHUH 33J]a4 U3 JAPYTUX YUEOHBIX
MIPEIMETOB U PEAIbHOM KU3HU.

112.7.3.4. Hayana MaTeMaTH4E€CKOTO aHAJIA3A.

[IpumeHeHne TPOM3BOMHON K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxzieHne HanOOoNbIIEro M HAaUMEHBLIEr0 3HAYEHHH HENpPEepBhIBHOM
(yHKUIMH Ha OTPE3KE.

[IpumeHeHne MPOU3BOJHOM ISl HAXOXKICHHUS HAWIy4yllero peleHus B
MIPUKIIAIHBIX 3aJa4ax, I ONPEACICHUS CKOPOCTH U YCKOPEHUS MPOLECCA, 3aJaHHOTO
bopmy0ii unu rpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBoOOpa3HbIX. [lepBooOpa3HbIe

aneMeHTapHbIX QyHKIMi. [IpaBuiia HaxoXaeHUs TEPBOOOPA3HBIX.

Nurerpan. ['eomeTpudeckuil CMbBICT HMHTErpajia. BelunciieHHe OnpenenéHHOro
uHTerpana no popmyne Hetotona-Jleitouuiia.

[Tpumenenue uHTErpaa s HaX0XKACHUS TUIoMAaAeH MIOCKUX GUryp u o0bEMOB

F€OMETPUYECKUX TEIL.

[Tpumepsr  pemenuii  auddepeHnuanbHbIX  ypaBHeHWH. MareMaTtuueckoe
MOJICTHPOBAHUE PEATBbHBIX MPOLIECCOB C MOMOIIBI0 AU(PPEpEeHIINATBHBIX YPABHEHHIA.

112.7.4. [Inanupyemble npenMeTHbIE pe3yJbTaThl OCBOEHUS (eneparbHON
paboueil mporpaMMbl YueOHOTO Kypca «AJredpa U Havajla MaTeMAaTUYECKOTO aHaTU3a)
Ha yTiIyO0JIEHHOM YPOBHE Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusl.

112.7.4.1. K xonity oOydenus B 10 ki1acce oOy4aromuiicsi MOJIyduT CIASAYIONUe
NpeJIMETHbIE Pe3yJbTaThl MO OTAENIbHBIM TeMaM (enepanbHO padodeil MmporpamMmmsl
y4eOHOTO Kypca «Anredpa 1 Havajia MaTEeMaTUYECKOTO aHATN3ay:

112.7.4.1.1. Yncna v BBIYUCIEHUSA:

CBOOOJTHO ONEPUPOBATH TMOHATUSMHU: PAIMOHATBHOE YHUCIO0, OECKOHEUHas
nepuomyecKkas 1po0b, MPOLEHTHI, UPPAIMOHAIIEHOE YHCIIO, MHOYKECTBA PAIlMOHAIBHBIX
U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBLHOTO YUCIIA;

MPUMEHSTH APOOH ¥ MPOIICHTHI JIsl PEIICHUS MPUKIIAIHBIX 337124

U3 PA3JIMYHBIX OTPACIICH 3HAHUU U PEAIbHOU KU3HU;



OPUMEHATh NPUONMKEHHBIE BBIYMCICHUS, NMpPaBUJIA OKPYIJICHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BbIUYNCICHNN;

CBOOOJIHO  OMEpUPOBAaTh TOHATHUEM: CTENEHb C IIeJIbIM  [OKa3aTeleM,
UCIIOJIb30BaTh MOAXOJAUIYI0 (OpMYy 3amUCH JIEUCTBUTEIBHBIX YHCEN JJI1 PELICHUS
IIPAKTUYECKUX 3a7a4 U IIPEACTABIICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUYECKUN KOPEHb HATypalbHON
CTEIICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAJILHBIM MIOKA3aTeNeM;

CBOOOJIHO ONEpPUpPOBAaTh MMOHATHAMH: JIOTapU(pM UHUCIA, JACCATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJIHO ONEpUPOBATH NOHATUSMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI€HC
YHUCIIOBOI'0 apryMEHTa,

OIIEpUPOBATH IOHATUSAMU: APKCUHYC, ApKKOCHMHYC M apKTaHICHC 4YHUCIJIOBOI'O

apryMeHTa.
112.7.4.1.2. YpaBHEHHS U HEPABEHCTBA:!
CBOOOIHO  OIIEPUPOBATH MOHATHSMU: TOKJIECTBO, YPABHEHHUE,
HEPABEHCTBO,
PaBHOCWIBHBIE  YPAaBHEHUSI U YPaBHEHMSA-CIEACTBUSA,  PaBHOCHWIbHBIC
HEPAaBEHCTBA;

NPUMEHSITh  Pa3JIMUHbIE METOJbl  PEIICHUS PpalUOHAIBHBIX W JPOOHO-
PalMOHAIIBHBIX YPABHEHUW, IPUMEHATh METOJl MHTEPBAJIOB VISl PEIICHUSI HEPABEHCTB;

CBOOOJTHO  ONEpUPOBATh MOHATUSIMU: MHOTOYJIEH OT OJIHOM

IIEPEMEHHON,

MHOTOWIEH C IeNbIMU KOd(h(UIIMEHTaMH, KOPHU MHOTOWIEHA, MPUMEHSIThH
JIEJICHUE MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s
pelieHus 3aaau;

CBOOOJHO OMEPUPOBATH MOHSATUSMHU: CHCTEMa JMHEHHBIX ypaBHCHHM, MaTpHIIA,
ONPEAECTUTENh MATPULBI 2 X 2 U €r0 TE€OMETPUYECKUI CMBICI, UCIIOJIb30BATh CBOKMCTBA
onpeAenuTens 2x2 s BBIYUCICHUS €ro 3HAYEHUs, MPUMEHSATh ONPEACTUTENN IS
pELICHUsI CHUCTEMbl JIMHEHHBIX YpAaBHEHUMW, MOJEIHMPOBATh pEATbHBIE CUTyallMU C
MOMOIIBI0 CUCTEMbl JIMHEWHBIX YPAaBHEHWH, MCCIEAOBATh IOCTPOCHHBIE MOJEIU C
MIOMOIIBI0 MaTpHUIl M OMNPEICIUTENICH, MHTEPIPETUPOBATH IOJYYEHHBIA pPE3yJIbTarT;
UCIIOJIb30BaTh CBOMCTBA JEHUCTBUNM C KOpHSMH Mg MpeoOpa3oBaHUs BbIPAKEHU;
BBINIOJIHATDL MPEoOpa30BaHUsS YHUCIOBBIX BBIPAXKEHUHM, COJEPXKAIIUX CTENEHH C
palMOHAIIbHBIM [10KA3aTeIEM;

UCIIOJIb30BaTh CBOMCTBA JIOTapu(dMOB Juisi mpeoOpa3oBaHus JTOTapUPMHUUECKUX
BBIPAKCHUU;



CBOOOJTHO OIEPUPOBATH TOHITHSAMHU: HUPPAIMOHANBLHBIC, TOKa3aTeIbHbIE W
jorapuMUYECKUE YPAaBHECHHS, HAXOIUTh WX PEIICHHUS C TMOMOIIBI0 PaBHOCHIBHBIX
NIEPEXO0/I0B WM OCYIIECTBIISS MPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKHE (QOpPMYIbl IJs MpeoOpa3oBaHuUs
TPUTOHOMETPHUUECKHIX BBIPAKCHHI;

CBOOO/IHO OMIEPHPOBATH MOHATUEM: TPUTOHOMETPUIECKOE ypaBHEHNE, IPUMEHSTh
HeoOXoauMble (QOpPMYJIBI ISl PEIIEHUST OCHOBHBIX THIIOB TPUTOHOMETPUYECKHIX
YPaBHEHU;

MOJIEJIMPOBATh peajbHbIE CUTYAIIMU HA S3BIKE alreOpbl, COCTABIATh BhIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA MO YCJOBHUIO 3a/1ayd, MCCIEIOBATh MOCTPOEHHBIE MOJIEIHN C
MCIOJIb30BAaHUEM armapara ajareopsl.

112.7.4.1.3. ®yHkiuu u rpaduku:

CBOOOJTHO OIEpPUPOBATh MOHATHUSAMU: (PYHKIUS, CIOCOOBI 3amaHus (PYHKIUH,
B3aMMHO OOpaTHbIe (PyHKIMH, KOMIO3UIUs (PyHKIMH, rpaduk (yHKINUU, BBITIOIHSTH
alIeMEHTapHbIe peoOpa3zoBaHus rpapuKoB GYHKIIH;

CBOOOJIHO OIEpPUPOBATh TMOHATUSAMHU: OOJACTh OIpENelIeHUs] W MHOXXECTBO
3HaYeHUH (PyHKINHU, HYJIH QYHKIIMHA, TPOMEXYTKHA 3HAKOIIOCTOSIHCTBA;

CBOOOIHO  OMEpPUPOBATH MOHATHSAMH: UYETHbIE U  HEUETHBICE  (PYHKIIHH,
nepuoandeckue (YHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbI H
MUHUMYMBI ~ (pyHKIIMM, HauOoJibpIlee W HaWMEHbIIee 3HadeHHEe QYHKIUH Ha
MIPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHSTHUSIMHU: CTENEHHas (PYHKIUS C HATypaJbHBIM H
HelabIM  MMOoKa3aTeneM, Tpaduk cTerneHHOW (QYHKIMM C HATypajdbHBIM W LEIBIM
nokasarenieM, Tpaduk KOpHS n-oM CTeNneHW Kak (YHKIUU OOpaTHOM CTENEeHH C
HATypaJbHBIM MMOKa3aTeIeM;

OTepUpOBaTh TOHATUSIMH: JIMHCWHAs, KBaJpaTUyHas W JAPOOHO-IHHEHHAs
(GYHKIIMH, BRITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHHUE UX TPAPHUKOB;

CBOOOJIHO OMEpUPOBaTh TMOHATHSAMH: TIOKa3aTelnbHAss M JorapupmMudeckas
(GyHKUMM, WX CBOMCTBa M TrpaduKH, HUCHOJIb30BaTh HMX TpaduKu [ peleHus
YPaBHEHUI;

CBOOOJ/IHO OTIEPUPOBATh MOHITHSIMH: TPUTOHOMETPHUECKAss  OKPY)KHOCTD,

OTpe/ieTICHNEe TPUTOHOMETPUUECKUX (QYHKITUI YUCIIOBOTO apTyMEHTa,;

UCIOJIb30BaTh Tpaduku GyHKUUNA ISl KCCIIEIOBAHUS MTPOIIECCOB

¥ 3aBUCUMOCTEM MpHU peHIeHUuH 3aJad M3 JPYruX Y4YEOHBIX NPEIMETOB U
peanbHOM KU3HH, BhIpaXXaTh (POpMyIaMHu 3aBUCUMOCTU MEXKY BEIMYUHAMU;

112.7.4.1.4. Hayana maTeMaTHU4€CKOT0O aHan3a:

CBOOOJIHO OIEpPUPOBATh MOHATUAMU: apupMeTHUecKass H TeoMeTpudecKas
nporpeccusi, OSCKOHEYHO YOBIBaIOMIasi T€OMETpPUYECKash MPOTPECcCHs, JIMHCWHBIA H



OKCIIOHEHITUATBHBIN POCT, (HOpMyJia CIOXKHBIX TPOIEHTOB, UMETh MPECTABICHUE O
KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU [UJIS PEIICHHS] pealbHbIX 3a/ad MNPUKIATHOTO
XapakTepa; CBOOOJHO OMNEPUPOBATh MOHSATUSIMU: MOCIEAOBATEIBLHOCTh, CIIOCOOBI
3aJIaHusl TIOCJIEIOBATEIIbHOCTEM, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHUMATh

OCHOBBI 3apO’KJICHHS MaTEMaTHUUYECKOTO aHaju3a KakK aHain3a OECKOHEUHO
MaJlbIX;

CBOOOJTHO ONEPHUPOBATH MOHATUSMU: HEMpPEPbIBHbIE (YHKIWU, TOYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI rpaduka QyHKIINH,

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIHMSA, HENpPEpbIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUHN JJI PEIICHUS 3a/1a4;

CBOOOJTHO OMEPHPOBATH MOHATHUSMU: TIEpBasi M BTOpas MPOU3BOJHbBIE (YHKIIWH,
KacarenbHas K rpaduky QyHKINH,

BBIYUCIISITh TPOU3BOIHBIE CYMMBbI, IIPOU3BE/ICHUS], YACTHOT'O U KOMITO3UIIUHU JIBYX
(GyHKIMH, 3HaTh TPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TEOMETPUUECKUA W (U3UYECKUN CMBICH TMPOU3BOAHON st
penieHus

3a/1a4.

112.7.4.1.5. MHo»XecTBa U JIOTHKA:

CBOOOIHO ONEpPUPOBATh MOHATUSIMU: MHOXKECTBO, OMEpallud HaJ MHOKECTBAMH;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBI —amnmapaT [js ONHCAHUs pPEabHBIX
MIPOLIECCOB U SIBJICHUMN, IPY PEUICHUU 3a]1a4 U3 APYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMEpUPOBATH TMOHATUSIMH: OIpEAeNieHne, TeopemMa, YypaBHEHHUE-
CJIEJICTBUE, CBOWCTBO MAaTEMaTUYECKOTO OOBEKTa, JO0KA3aTeIhCTBO, PABHOCUIIBHBIC
ypaBHEHHUS U HEPABEHCTBA.

112.7.4.2. K koniy obydenus B 11 kiracce 00ydaromuics MOTYYUT CIIECTYIONTHE
MpeAMETHBIE pe3yJIbTaThl MO OTJAEIbHBIM TeMaM (denepanbHOi pabouell mporpaMmbl
y4eOHOTo Kypca «AnreOpa U Hauyajla MaTEMaTUYECKOTO aHAIN3a»:

112.7.4.2.1. Unucna v BEIYUCTICHHUS:

CBOOOJIHO OIEpPUPOBATH MOHITHUSMU: HATYypaJIbHOE M IIEJI0€ YMCIIO, MHOXECTBA
HaTypaJIbHBIX U IEJIBIX YUCEN, UCIIOJIH30BaTh IPU3HAKHU JIETUMOCTH 1ebix yncen, HOJJ
1 HOK HaTypanbHBIX Yncen Uil pEeIeHUs 3a/1a4, IPUMEHITh anroput™ EBknmnaa;

CBOOOJHO  OMEpPUPOBATH IMOHSATHEM OCTaTka IO MOJYJIIO, 3alKiChIBATh
HaTypaJIbHbIE YHCJIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJ, TPEJCTaBIsATh KOMIUIEKCHBIE 4YHCIa B aireOpandeckor W
TPUTOHOMETPHUUECKON (DOpME, BBITIOTHATH apUPMETHISCKUE OTICPAIIUHA C HUMU

1 n300paxaTh Ha KOOPJUHATHOMN MJIOCKOCTH.



112.7.4.2.2. YpaBHEHHS U HEPABEHCTBA!

CBOOOJTHO OIEPUPOBATh TOHITHSAMHU: HPPAIMOHAIBHBIC, TOKa3aTeIbHBIE W
JorapuMUYECKUEe HEPABEHCTBA, HAXOIUTh WX PEIICHUS C TOMOIIBIO PAaBHOCHIBHBIX
MEePEX0/I0B;

OCYILECTBJISITH OTOOP KOPHEH MPHU PEIICHUU TPUTOHOMETPUUYECKOTO YpaBHEHUS,;

CBOOOJIHO  OIEpUPOBATH  MOHITHEM TPUTOHOMETPUYECKOE  HEPABEHCTBO,
NPUMEHSITh  HeoOXomuMmble  (GOpMyNbl  JJIi  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB;

CBOOOJIHO OIEpUPOBaTh MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUU H
HEPABEHCTB, PAaBHOCWJIbHBIE CHUCTEMbI M CHUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CUCTEMBl M COBOKYITHOCTEH palMOHAJIbHBIX, WPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YPAaBHEHHUIN U HEPABEHCTB;

pemarh parMoHalbHbIE, HPPAIMOHATBHBIC, TIOKA3aTeIbHbIC, JJOTapUPMUIECKUEC U
TPUTOHOMETPHUUECKUE YPABHEHUS U HEPABEHCTBA, COJIEPIKaIll€ MOJIYJIN U TapaMeTPhl;

MPUMEHATh TpaudecKue METONbI NJis PEIICHHUs] YpaBHEHWW W HEPaBEHCTB, a
TaKKe 3aJlay ¢ mapaMeTpaMu;

MOJICIUPOBATh PEeAJIbHbIE CUTYallUH HA S3bIKE ajareOpbl, COCTABISATh BhIpaKEHUS,
ypaBHEHMS, HEPABEHCTBA U UX CHUCTEMBl MO YCJIOBHUIO 3a/laud, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENIM C HCIOJb30BAaHUEM ammnaparta aiareOpbl, HUHTEPHPETHUPOBATh
MOJTYYEHHBIN Pe3yJsIbTar.

112.7.4.2.3. ®yHKuuu u rpaduku:

CTpOUTh TpadUKUd KOMIO3UIMU (PYHKIUHA C TOMOIIBI DJIEMEHTapHOTO
HCCIICIOBAHUS M CBOMCTB KOMITO3UIIMH JABYX (DYHKIIHIA,

CTPOUTH TE€OMETPUYECKHUE 00pa3bl YpaBHEHUN U HEPABEHCTB HAa KOOPJIWHATHOMN
MJIOCKOCTH;

CBOOOTHO OMIEPUPOBATH MOHATUAMHU: TPAPUKH TPUTOHOMETPUIECCKUX (PYHKITHH;

OpUMEHATh QYHKIUUA JJIS  MOJACIHMPOBAHUS ¥ HCCIEAOBAHUS  peabHBIX
IIPOLIECCOB.

112.7.4.2.4. Hayana MaTeMaTU4YECKOTO aHAIU3A:

MCIIOJIb30BaTh MPOU3BOJIHYIO JIs UCCIIeIOBaHUS (DYHKIIMM HA MOHOTOHHOCTh

U DKCTPEMYMBI;

HaxOJWTh HauOOJbIIIEE W HAUMEHbIIIEe 3HAUYCHHUS (DYHKIMU HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOM3BOJHYIO I HAaXOXKACHHS HAaWIy4dllIero peleHus B
MPUKIIAJIHBIX, B TOM YHCII€ COLUAIbHO-3KOHOMHMYECKHUX, 3aJlayax, I OINpEeHeIeHUs
CKOPOCTH U YCKOPEHHUS MpoIlecca, 3aJaHHOT0 (GOopMYIIoN UiIH rpaduKoM;

CBOOOJTHO OTIEPUPOBATH MOHATHIIMU: MEPBOOOpaA3Hasi, ONMpenenEéHHbIN UHTErpal,
HAaXOJUTh TIEPBOOOpPA3HBIC JJIEMEHTAPHBIX (DYHKIIMI © BBIYUCIATH WHTErpall TIO
¢dopmyne Heiotona-JleitOnuna;



HAXOJMTH IJIOLIAN IUIOCKUX GUTYp U 0OBEMBI TE ¢ MOMOUILIO UHTETpaa;

UMETh MPEACTaBICHUE O MATEMaTUYECKOM MOJEIMPOBAHUM Ha INpUMEpe
cocraBieHus TupdepeHIaTbHBIX YpaBHEHU;

pelarh MNPUKIAIHbIE 33Ja4d, B TOM YHUCJIE COLUAJIbHO-3KOHOMUYECKOIO U
(bu3nuecKoro xapakrepa, CpeICTBAMU MaTEMAaTUYECKOTIO aHaJIU3A.

112.8. ®enepanpHas paboyast mporpaMma yueOHOTO Kypca «['eoMmeTpusi».

112.8.1. [TosicHuTenbHas 3anucka.

112.8.1.1. T'eomerpusi sBISETCS OJHUM U3 0a30BBIX KYpCOB Ha YypOBHE
cpenHero oOmiero o0pa3oBaHuUs, TaK Kak OOECHeunMBaeT BO3MOXKHOCTb HM3yUEHUS
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HANPABIEHHOCTH M INPEIMETOB TI'YMAaHMTAPHOTO
nukia. Jlornueckoe MblluieHHE, (HOpPMHUPYEMOE MpPU HM3YyUYEHUU OOyYaroIUMUCS
NOHATUIHBIX OCHOB I€OMETPHH, MPHU JT0KA3ATEIBCTBE TEOPEM U IOCTPOEHUU LIETIOYKH
JIOTUYECKUX YTBEPKJIECHUI MPU PEIIEHUH T€OMETPUUECKUX 3a]1a4, YMEHHUE BbIIBUTATh U
ONpOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MpPU PEIICHHH 3a]ad
€CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH (PU3UYECKHUX 3a]1ad.

112.8.1.2. llenp ocBoeHHs mporpaMmbl ydeOHOro kypca «['eomerpus» Ha
yIiyOJE€HHOM YPOBHE - Pa3BUTHE MHIUMBUIYAIBHBIX CIIOCOOHOCTEN O0OyYaronIuxcs Mnpu
U3YYEHUU TE€OMETpPUHU, KaK COCTaBJISIOLIEH NpeaMeTHol obnactu «MartemaTuka u
uH(popmaTHKa» 4Yepe3 oO0ecreyeHUE BO3MOMXKHOCTH MPUOOPETEHHS] M HMCIOJIb30BAHUS
0osee rayOOKHX T€OMETPUYECKUX 3HAHUW U JEHCTBUMN, CIEUUM(DPUUHBIX T€OMETPUH, U
HEOOXOUMBIX JUISl YCHEIIHOTO IPOo(eCCUOHATIBHOTO 00pa30BaHus, CBI3aHHOTO

C MCIOJIb30BAHNEM MaTEMaTHKH.

112.8.1.3. IIpuopuTeTHBIMH 3aJa4aMH Kypca TE€OMETPUU Ha YIIyOJIEHHOM
YPOBHE, paCIIUPSIOLUIMMHI U YCHIINBAIOIUMU Kypc 6a30BOr0 YPOBHS, SIBJISIOTCS:

pacUIMpeHHe NPEICTaBICHUs O T€OMETPUM KaK 4YacTH MHUPOBOM KYJBTYpbl H
(dbopMupOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOUTIM MHPOM;

dbopMupoBaHHE TPENCTaBICHUS O MPOCTPAHCTBEHHBIX (uUrypax Kak o
BOKHEUIINX MATEMAaTUYECKUX MOJENSAX, MO3BOJISIIOUIMX ONUCHIBATh U U3y4aThb pa3HbIC
SBJICHUS OKPY’)KAIOIIEro MHpa, 3HAHME TNOHATHMHOrO ammapara Mo pas3jaeny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHpoOBaHUE YMEHHMS BJIAJIETh OCHOBHBIMHU MOHSATUSMH O MPOCTPAHCTBEHHBIX
durypax M UX OCHOBHBIMHU CBOMCTBAMH, 3HAHUE TeopeM, (QOpMyl M YMEHHE HX
IPUMEHATh, YMEHHUS [OKa3blBaThb TEOPEMbl M HAXOJUTh HECTaHJIAPTHBHIE CIOCOOBI
peuieHus 3a1ay;

(dopMuUpOBaHHE YMEHHs paclO3HaBaThb Ha YEPTEXKAX, MOJENIAX U B pEaJbHOM
MHUpPE MHOTOTPAaHHUKH U T€Jla BPALLECHHsI, KOHCTPYUPOBATh FEOMETPUYECKHE MOJIEIIH;

dopMupoBaHHE TOHUMAHHUS BO3MOXKHOCTH aKCHOMAaTHYECKOIO TMOCTPOEHUS
MaTeMaTHYeCKUX Teopuid, (OPMUPOBAHHE TOHUMAHUS POJIM AaKCHOMAaTHUKUA TpU
IIPOBEJECHUHN PACCYKIACHUM;



dbopMupoBaHHE YMEHHS BIaJE€Th METOJAaMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pELICHMs, YMEHUSI UX NPHUMEHSTh, NPOBOJUTH JOKA3aTEIbHBbIE PACCYKICHUS B XOHE
pELICHHUs] CTEPEOMETPUUYECKMX 3aJad M 33Jad C MPAKTUYECKUM COJEpKaHUEM,
(bopMHpOBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH JI0KA3aTENbCTB MPU OOOCHOBAaHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJIM AKCMOMATUKHA B NPOBEJIECHUU JI€yKTUBHBIX
pacCyXICHUN;

pa3BUTHE U  COBEPIICHCTBOBAHME  MHTEJUIEKTyaJlIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEM O0yyaroluxcs, MNO3HABATEILHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHI, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YYEHUIO T€OMETPUU;

dbopmupoBanre (GYHKIUOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPHH:
YMEHMsI paclo3HaBaTh MPOSBICHUS T[EOMETPUUECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANBHBIX JKU3HEHHBIX CUTyallUsX W INPU HU3yYEHHH APYIHX
y4eOHBIX TPEIMETOB, MTPOSABICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, MOJIEIIUPOBAHUS
pEabHBIX CHUTyalUud, HWCCIEAOBAHUS IIOCTPOCHHBIX MOJENEH, HHTEpIpETaluu
MOJIYYEHHBIX PE3YyJIbTaTOB.

112.8.1.4. OCHOBHBIMH  COAEPKATECIbHBIMU  JIMHUSIMU  Y4e€OHOTO  Kypca
«I'eomerpuss» B 10-11 kmaccax sBisttores: «IIpsiMple M IUIOCKOCTH B IIPOCTPAHCTBEY,
«MHororpanaukmny, «Tena BpauieHus», «BeKTopbl U KOOPAMHATHI B MPOCTPAHCTBEM,
«/IBM)KEHUS B IPOCTPAHCTBEY.

112.8.1.5. Cdopmymupoannoe B DI'OC COO TpeboBaHUE «YMETh
ONEPUPOBATH

MOHSATUSIMUY, PENEBAHTHBIX reOMETpUM Ha  yriayOJNEHHOM  ypOBHE
oOy4eHHUs

B 10-11 kimaccax, OTHOCHUTCS KO BCEM COJIepKaTEIIbHBIM JIMHUAM YIeOHOTO Kypca,
a GopMHUpOBaHUE JIOTHYECKUX YMEHHUH pacipeeNsieTcs He TOIbKO MO COJIEPKaTEIbHBIM
JUHUSIM, HO U 1o rojgam oOydenus. CopepxaHue 00pa30BaHHsA, COOTBETCTBYIOIIEE
IPEIMETHBIM pe3yJibTaTaMm ocBoeHus DenepasbHOI paboyeil mporpamMmmel,

pacnpenenEHHbIM 0 rojiaM 00y4YeHus1, CTPYKTYPUPOBAHO TaAKUM 00pa3oM, 4TOObI
KO BCEM OCHOBHBIM, MPUHIIMIHUAIBLHBIM BOMNpoOcaM oOyuaromniuecs oOpalaiuch
HEOJHOKPAaTHO, YTO IIO3BOJIIET OpPraHU30BaTh OBJAJCHHE TECOMETPUUYECKUMHU
MNOHATUSIMA W HABBIKAMM TIOCJEJOBATENIbHO M TOCTYyNAaTENbHO, € COOJIOJIEHUEM
NPUHIIMIA [PEEeMCTBEHHOCTH, a HOBBIE€ 3HAaHMS BKJIIOYATh B OOIIYI0 CHCTEMY
reOMETPUYECKUX TPEICTaBICHUN O0ydYaloluxcs, pacimpsas U yriayomnss e€, obpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3U.

112.8.1.6. Tlepexog K U3Y4YEHUIO TEOMETPUU Ha YIrIyOJIEHHOM YpPOBHE
MIO3BOJISIET:

co3garb  ycioBusi g guddepennumanuu  00ydeHUS,  TOCTPOCHHS
WHJIMBUAYAJIbHBIX



o0pa3oBaTeIbHBIX MPOTrpamMM, O0ECIEeUUTh YIIyONEHHOE W3YYEHHE T€OMETPUU
KaK COCTaBJIIONIEH yueOHoro npenaMera «MaTemaTHKa;

NOJATOTOBUTHh OOYYarOIMXCS K MPOJOHKEHHUIO M3YyYEHHS MAaT€MAaTUKU C YYETOM
BbIOOpa Oynaymiedt mpodeccuu, obecreynBas MPEEMCTBEHHOCTh MEXAYy OOIMMM U
npodecCUuOHaIbHBIM 00pa30BaHUEM.

112.8.1.7. OO6miee yucao 4acoB, PEKOMEHJOBAHHBIX NJIs U3Y4YEHHUS y4eOHOro
Kypca «l'eomeTrpusi» Ha yriayoneHHOM ypoBHe - 204 yaca: B 10 kmacce - 102 yaca (3
yaca B Henento), B 11 kiacce - 102 gaca (3 vaca B HefIenio).

112.8.2. Conepxanue ooyuenus B 10 kiacce.

112.8.2.1. IIpsiMmble ¥ TJIIOCKOCTH B IIPOCTPAHCTRBE.

OcHoBHbIE OHATHS cTepeoMeTpur. Touka, npsimasi, JI0CKOCTb, TPOCTPAHCTBO.

[TonsitTue 00 aKCHMOMAaTHYECKOM IOCTPOCHMHM CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUH U CIECACTBUS U3 HUX.

B3aumHOe pacnosiokeHuEe TMpsMBIX B NIPOCTPAHCTBE: MEpPECEKaroluecs,
napajuieibHble U CKpelluBaronrecs npsmele. [Ipu3HaKkyu CKpeIMBAOIMIMXCA MPSAMBbIX.
[TapanmnenbHOCTh MPSMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: IApajuICNIbHBIE NPSIMBIE B
IIPOCTPAHCTBE, NMAPAJUIEIIBHOCTD TPEX MPAMBIX, MAPAIIIETBHOCTD MPSAMON U IIJIOCKOCTH.
[lapannenbHOoe M LEHTpPaJbHOE MNPOEKTHUPOBaHUE, H300pakeHue @uryp. OCHOBHbBIE
CBOICTBa MNapajUIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHnue ¢uryp B mHapajjielbHOU
NPOEKIMU. YTIJIbI C COHANpPaBICHHBIMU CTOPOHAMM, YTOJ MEXAY HpSIMBIMH B
npocTpancTBe. [lapalieabHOCTh MIIOCKOCTEH: MapajuleNibHbIE IIJIOCKOCTH, CBOMCTBA
napajieNbHbIX MIockocTel. [IpocTeiiyie npocTpaHCTBEHHbIE (UTYpPHI HA TIIOCKOCTH:
TeTpa’p, NapajuIeICIUIE]], TOCTPOCHUE CEUECHU.

[lepneHAMKYJIAPHOCT NPSIMOM M IIJIOCKOCTH: NEPIEHIUKYJSPHBIE IPSMBIE B
IPOCTPAHCTBE, NMPSMBIE MMAPAJUICIBHBIE U NEPIECHINUKYJSPHbIE K IUIOCKOCTH, INPHU3HAK
MEPIEHANKYJISIPHOCTH MPAMON U IUIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHAUKYIISIPHON
10ckocTH. OpTOroHajgpbHOE MPOEKTUpOBaHME. [lepneHAMKYyJIsp UM HaKJIOHHBIE:
PAcCTOSIHHE OT TOYKM JI0 TUIOCKOCTH, PACCTOSHUE OT IPSMOM A0 IJIOCKOCTH, IMPOEKIUS
(burypsl Ha MIOCKOCTb. IlepreHIuKyISIPHOCTD MIJIOCKOCTEH:  MPU3HAK

NEPNEHINKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o0 TpEX NepneHIuKyJIIApax.

VYTrabel B IPOCTPAHCTBE: YIOJI MEXIY NMPSIMOM U IUIOCKOCTBIO, ABYI'PAHHBIN YIOJI,
JIMHEWHBIA yToJd JBYTPaHHOTO yrija. Tpé€XrpaHHblii U1 MHOrorpaHHble yribl. CBoiCTBa
IJIOCKUX YTJIOB MHOTOTpaHHOro yria. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB U CUHYCOB JJIsSI TPEXTPAHHOTO yTJIA.

112.8.2.2. MHOrorpaHHuKH.

Bunabl MHOrorpaHHuKOB, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yronpHas
npusMa, npsiMas M HAKJIOHHAs TMPU3MbI, OOKOBas M IOJHAs MOBEPXHOCTh MPHU3MBIL.
[Tapaienenunen, NpsAMOYTOJIBHBIM NapajulesienuIe] U ero cBoucrBa. Kpargaiimme
IIyTH Ha MOBEPXHOCTH MHOTOrpaHHHKa. Teopema Oitniepa. [IpocTpaHcTBeHHas Teopema



[Tudaropa. [Mupamuaa: n-yroiapHasi mupamMujaa, MpaBUIbHAS U yCEUYEHHAS] MMHPAMUIBI.
CpoticTBa pé€bep 1 OOKOBBIX TpaHel MpaBUILHON mupaMu/ibl. [IpaBriIbHBIE

MHOTOTPAaHHUKHU: TpaBUJIbHAS MpU3Ma U MpaBUIbHAs MUpPaAMKA, MpaBUIIbHAS
TpeyroJibHasi MUpaMuJa U MPaBUIIbHBIN TeTparap, KyO. [IpeacraBnenre o npaBUIIbHBIX
MHOT'OTPAaHHUKAX: OKTadIp, NJOAEKAd AP U UKOCAIP.

BbrunciieHne 31eMeHTOB MHOTOIPaHHHUKOB: p&Opa, AuaroHanu, yrisl. Ilnomansb
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIAb OCHOBAHUI,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON Mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH NPaBUJIbHOW MUPAMHJIBI, TEOPEMA O IUIONIAAN YCEUEHHON MUPAMUIBI.

CummeTpuss B IPOCTPAHCTBE.  DJIEMEHTbl  CUMMETPHHM  IPaBUIIbHBIX
MHOTOrpaHHUKOB. CHMMETpuss B  NpPaBWIbHOM  MHOTOTPAaHHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETpUS MPAaBWIbHBIX MPU3M, CHUMMETPHUS TPaBUIIbHOU
MAPaAMU/IBI.

112.8.2.3. BekTopbl U KOOPAUHATHI B TPOCTPAHCTRBE.

[IoHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JJIMHA HEHYJIEBOTIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABJIEHHBIE MW IPOTHBONOJIOKHO HAIIPABICHHbIC
BEKTOpbl. PaBeHCTBO BEKTOpPOB. JIEHCTBUA C BEKTOpAMH: CIIOKEHHUE WU BBIYUTAHHUE
BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uwnciio. CBOWCTBa
CIOKEHHMSI BEKTOpoB. (CBOWCTBA yYMHOXEHHMS BeKTOopa Ha uyucno. IloHsaTue
KOMIUIaHapHbIe BEKTOpHL. [IpH3HaK KOMIUTaHApHOCTH TpEX BeKTOpoB. [IpaBuio
napaienenunena. Teopema o0 pa3jaoKEeHUUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpssmoyronpHass cucremMa KOOpAMHAT B mHOpocTpaHcTBe. KoopauHaTs
BekTOpa. CBsI3b MEXIY KOOpJAUHATAMHU BEKTOpPA U KOOPAMHATAMH TOYEK. YTOJ MEXIY
BekTOpaMu. CKaJIsIpHOE IPOU3BEIECHUE BEKTOPOB.

112.8.3. Conepxanue ooyuyenus B 11 kiacce.

112.8.3.1. Tena BpareHus.

[loHsATHA:  OWIMHApPUYECKAs  IOBEPXHOCTb, KOHHMYECKAS  MOBEPXHOCTb,
cepuueckasi MOBEPXHOCTh, OOpa3yrolire MoBepxHOCcTel. Tena BpallleHHs: HUJIUHIP,
KOHYC, YCEUEHHBII KOHYC, cdepa, map. BzanmHoe pacnosioxxenue chepsl U MIOCKOCTH,
KacatelbHas IUIOCKOCTh K cdepe. M300pakeHue Tten BpalleHHs HA IJIOCKOCTH.
Pa3zsépTka mununapa u konyca. CummeTpus chepsl U 1mapa.

O6béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPsIMOYTOJILHOTO Mapasuleienuiena u cieactsus u3 He€. O0bEM npsMol U HAKJIIOHHOU
MPU3MBI, [IWJIMH/PA, MUPAMUIbEI U KoHyca. O0BEM 11apa U apoBOr0 CETMEHTA.

KoMOuHnanum Ttenm BpalieHuss W MHOTOrpaHHUKoOB. [Ipu3ma, BrmmcaHHas B
LWIMHJP, ONMCaHHas okoyo nunuHapa. [lepeceuenue cdeprl u mapa ¢ MIOCKOCTHIO.
Kacanne mapa u cdepsl miockocteio. [loHATHE MHOTOTpaHHHKA, OMKMCAHHOTO OKOJIO
cdepsl, chephl, BIUCAHHONW B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS.



[Inomane moOBEepXHOCTH LMIMHApA, KOHyca, IUloumianb cepbl U e€ 4vacTen.
[Togobue B nmpocTpancTBe. OTHOIIEHNE 00BEMOB, IUIOMIAACH TTOBEPXHOCTEH IMTOJO0HBIX
¢uryp. IlpeobpazoBanue mnomoOusi, roMoTeTus. PemieHue 3agad Ha IUIOCKOCTH C
UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHnue cedyeHwii MHOTOTPaHHUKOB W TEJ BpALIEHUS: CEYEHUS LWIMHApA
(mapasuienbHO M MEPHEHAMKYJIIPHO OCH), CEYEHHUs] KOHyca (MapajyieIbHOe OCHOBAHUIO
U IPOXOJIALIEE Yepe3 BEPUINHY), CEUCHHMs 111apa, METO/Ibl MOCTPOEHUS CEYEHUI: METOT
CJIEJIOB, METOJI BHYTPEHHETO IPOESKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MITOCKOCTH.

112.8.3.2. BeKTOpbI U KOOPJAUHATHI B TPOCTPAHCTRE.

Bekropsl B npoctpancTtBe. Onepaunu Haja BEKTOpaMu. BeKTOpHOE yMHOXKEHUE
BEKTOpOB. CBOMCTBa BEKTOPHOIO yMHOXEHHUs. [IpsmMoyronpHas cucremMa KOOpAUHAT B
npoctpancTBe. KoopaunaTel BekTopa. Pasnoskenue Bektopa mo 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IPHU PELIEHUU T€OMETPUUECKUX 3a4a4.

112.8.3.3. JIBW>KEHHUS B IPOCTPAHCTRE.

JIBmkenus mpoctpanctBa. OtoOpaxenus. JIBIKEHHS M PaBEHCTBO (QUTYD.
OO1ue cBoicTBa ABMKEHUN. Buabl ABMKEHUN: NapajyIesIbHbIA EPEHOC, [IEHTpaabHas
CUMMETpPHS, 3€pKalibHasg CHUMMETpPHs, MOBOPOT BOKpYr mpsimoil. IIpeoOpazoBanus
noaoOust. [Ipsimas u cepa Ditnepa.

112.8.4. [IpeameTHble pe3ynbTaThl MO OTACIbHBIM T€MaM Y4eOHOro Kypca
«I"eometpus». K koniy 10 knacca o0ydarouuiicss Hay4uTCs:

CBOOOJTHO ONEPHUPOBATH OCHOBHBIMU MOHSTHSIMU CTEPEOMETPUU TIPHU PEIICHUU
3a/1a4 ¥ MPOBEJICHUH MaTEMAaTUUECKUX PACCYKICHUI;

IPUMEHAT AKCHOMBI CTEPEOMETPUM W CIEACTBHS W3 HHUX IIPU PELICHUU
reOMETPUYECKHUX 3a/ay;

KJIaCCU(PUIMPOBAaTh B3aUMHOE PACIOJNIOKEHHE TMpPsIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B POCTPAHCTBE;

CBOOOJIHO OIEPHPOBATh MOHSATUSIMHU, CBSI3aHHBIMHU C yIJaMH B TNPOCTPAHCTBE:
MEXAY MPSMBIMHU B IPOCTPAHCTBE, MEXKAY MPSIMOU U IJIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C MHOIOTPaHHUKAMH;
CBOOOJTHO pacro3HaBaTh OCHOBHBbIE BHJbl MHOTIOIPAHHHMKOB (MpU3Ma, MNUpamuia,
NPSIMOYTOJIbHBIN Napaijiesnenune, Kyo);

KJ1accu(UIIMPOBATh MHOTOTPAaHHUKHU, BHIOMpPasi OCHOBaHUS JUIsl Kjaccu(UKaIuu;
CBOOOJTHO OMNEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;

BBIIIOJIHATH NApPAJUIENIBHOE, LEHTPAJIbHOE W OPTOTOHAIBHOE INPOEKTHUPOBAHUE
buryp Ha TIOCKOCTh, BBITIOIHATH U300paKeHUs GUTYD Ha TIOCKOCTH;

CTPOUTh CEUEHUs MHOIOTPAHHUKOB DPA3JIMYHBIMU METOJAMH, BBIIIOJIHATh
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYDP: BHJ CBEPXY,
COOKY, CHU3Y;



BBIYHCIIATH IUJIOMIATM TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma, MUPAMHA),
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOopMyT;

CBOOOJIHO ONEpPUPOBATH MOHATHAMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUH, HEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJTHO  ONEpUPOBATh MOHATUSIMU, COOTBETCTBYIOIIIMMH BEKTOPAM

Y KOOpJIMHATaM B ITPOCTPAHCTBE;

BBINIOJIHATD JIEUCTBUS HAJl BEKTOPAMU;

pemarh 3a/1a4M Ha JJOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOILICHUN U HAXOXKJICHUE
r€OMETPUYECKUX  BEJIMYMH, TPUMEHSS  U3BECTHbIE  METOABl MPU  PEIICHUH
MaTEeMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO ¥ BBICOKOT'O YPOBHSI CIIOKHOCTH;

NPUMEHSTh MPOCTEUIITNE IIPOrpaMMHbIE CPEACTBA U AIIEKTPOHHO ™

KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh, MpPeoOpa3oBbIBAaTh U HUHTEPNPETUPOBATH  HMHMOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MNPEJICTaBICHHYI0 Ha dYepTexax u
PUCYHKaX;

IPUMEHATh TMOJyYEHHbIE 3HAHUS HA MpPaKTUKE: CPABHUBATh U aHAJIU3UPOBATh
peasibHbIE CUTYAIH, IPUMEHATh U3yUYEHHBIE TIOHITHS B IIPOLIECCE TOUCKA PEILIECHHUS

MaTeMaTu4eckd CGHOPMYJIUPOBAHHOW MPOOIEMBI, MOJEIUPOBATH pPeaAbHbIE
CUTYallUH HA SI3bIKE TEOMETPHUU, UCCIIEI0BATh MOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAHUEM
reOMETPUYECKUX TOHATHUH M TeopeM, ammapara aireOpbl, peliaTh MNPaKTUYECKHe
3aJlayM, CBSI3AHHbBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIMUNH;

UMETH MPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTH F€OMETPUHU KaK COCTAaBHOM
yacTH (PyHJIaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

112.8.5. [IpeameTHBIC pe3ynbTaThl MO OTACIBHBIM T€MaM Y4eOHOTro Kypca
«I'eometpus». K koniy 11 kimacca oOyJaroniuiicss HAyIUTCS:

CBOOOJIHO  OMNEpPUPOBaTh TMOHATUSAMHU, CBSI3AHHBIMH C  LWJIMHAPUYECKOH,
KOHUYECKON U CPeprUUecKOil MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MOTYUYCHHUS,;

ONEpUpPOBaTh MOHATHUSMH, CBSI3aHHBIMU C TeJlaMHU BpaUICHUS: LWIMHAPOM,
KOHYCOM, c(hepolt u mapom;

pacno3HaBaTh Teja BpallleHus (LWIMHIP, KOHYC, cepa U map) u OOBSICHATH
CHOCOOBI MOYYEHUS TN BPALEHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIONOkKEHUE Chephbl U MIOCKOCTH; BBIUYUCIATH
BEJIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M Tl BpalleHus, OObEMBI U TUIOHIAAU
MOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpAIllEHUS, TEOMETPUUYECKHUX Tel C
npuMeHeHueM Gopmy;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMM, CBS3aHHBIMU C KOMOHMHAIMSIMH Tl
BpalieHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B chepy U OMUCAHHBIN
okoJ10 cepsl, chepa, BiucaHHasi B MHOTOIPaHHUK WJIM TEJIO BPAIICHHUS;



BBIYUCIISATh COOTHOIICHHMS MEXIYy IUIOMIAISIMH IIOBEPXHOCTEH M 00bEMamMu
ITOJTOOHBIX TEII;

M300pakaTh n3ydaeMble (UTYPHI, BHIMOTHATEH (BRIHOCHBIE) IUIOCKHAE YEPTEKU U3
PUCYHKOB IIPOCTBIX 00BbEMHBIX PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS Tl
BpaIllCHUS;

U3BJIEKAaTh, HHTEPIPETUPOBATH U  MPeoOpa3oBbIBaTh  HHGOPMAILUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MNPEACTABICHHYIO Ha YepTexax u
pHUCYHKaX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH OINEPAIMU HaJl BEKTOPAMHU;

3a71aBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IMHAT;

peliaTh reoOMETPUYECKUE 3aJadyd Ha BBIYMCICHHUE YIJIOB MEXKIY MNPSMBIMH U
IJIOCKOCTSIMM, BBIYHUCIICHUE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a IIPU PEIICHUM;

CBOOOTHO OTEPUPOBATH MOHITUSIMU, CBSI3aHHBIMH C JBIYKEHUEM B TIPOCTPAHCTRBE,
3HaTh CBOMCTBA JABIDKCHUM;

BBITIOJTHATh N300paKEHUsI MHOTOTPAHHUKOM U TEJl BPAILICHUS MPU NapajieTbHOM
MEPEHOCE, IIEHTPATTBHON CUMMETPUH, 3€PKAIBHON CHUMMETPUH, MPU MOBOPOTE BOKPYT
psSIMOM, TIpeoOpa3oBaHuUsl MOI00US;

CTPOUTHh CEUYCHUSI MHOTOTPAHHUKOB W T BpAIlCHUS: CEUCHHS ITWIMHIpA
(mapayiieIbHO W MEPICHAUKYJSIPHO OCH), CeUeHUsI KoHyca (MapasuieibHOe OCHOBAHUIO
U TIPOXOJIAIIee Yepe3 BEPIIUHY ), CEUCHUS 11apa;

KCII0JIb30BaTh METObI TOCTPOEHUS CEUCHUI: METO/I CJIE/IOB, METOJI BHYTPEHHETO
MIPOECKTUPOBAHUSA, METO/I IEPEHOCA CEKYILEH TIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHHUS;

MIPUMCHSTh T€OMETpHUCCKUE (DAKThI JIJIA PEIICHUS CTEPECOMETPHUYCCKHX 3a/ad,
MPEANOJIaraloIuX HECKOJIBKO IIaroB PEIICHUSs, €CIM YCIOBUS MPUMEHEHHS 3aJaHbl B
SIBHOU M HESIBHOU (popMme;

pelarh 3aJa4M Ha JOKA3aTeIbCTBO MATEMATUYECKUX OTHOLICHUN U HAXOXKICHUE
Tr€OMETPUYECKUX BEJINYUH;

MPUMEHSTh TMPOTPAaMMHBIE CpPEACTBA M  AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CHUCTEMBI IIPU PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHATH TOJIYYCHHBIE 3HAHUSA HA TMPAKTUKE: CPABHUBATH, AHAJIU3UPOBATH U
OIIEHUBATh pEAJbHBIC CUTYalluU, MPUMEHITh U3YYEHHbIC TIOHSATHS, TEOPEMBI, CBOMCTBA
B IMpPOIECCE€ TIOMCKA pEHIeHUsS MaTeMaTU4ecku CcHOpPMYyIMpPOBaHHON TIPOOJIEMEI,
MOJICTIUPOBATh PEAIbHBIE CUTyallUM Ha S3bIKE T€OMETPUM, UCCIICAOBATH MOCTPOCHHBIC
MOJICNIM C HCIOJb30BaHUEM I'eéOMETPHUYECKUX IMOHATHH M TeopeM, allrapara ajareOphl,
peliaTth NpakTHYECKUE 3a7a4H, CBI3aHHBIE C HAXOXKICHUEM IeOMETPUYECKUX BEJIUYNH;

MMETh MPE/ICTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUSI FEOMETPUU KaK COCTABHOM



yacTH GyHIaMEHTA PA3BUTHS TEXHOJIOTHUH.

112.9. denepanpuas pabodas mporpamma ydeOHOTO Kypca «BeposTHocTs u
CTaTHCTHKA.

112.9.1. [losscauTenbHAs 3anMCKa.

112.9.1.1. YueOHbIi1 Kypc «BepoATHOCTh U CTaTUCTUKA» YIIIyOJIEHHOTO YPOBHS
ABIIETCS MPOJIOJKEHUEM U Pa3BUTUEM OJHOMMEHHOIO y4eOHOTo Kypca yriyOJE€HHOTO
YPOBHS Ha YPOBHE CpeHET0 o0IIero oopazoBanus. YUeOHbIA Kypc MpeaHa3HAuCH JJIs
dbopMHpoBaHUsA y OOYYaIOIIUXCSA CTATUCTUYECKOM KYJIbTYypbl M TMOHHUMAaHHS POJIU
TEOPUHU BEPOATHOCTEM KAK MAaTEMAaTUYECKOTO MHCTPYMEHTA JUISl M3YUYCHHS CIyYalHBIX
COOBITH, BEJIMUMH U TipoiieccoB. [Ipu n3yueHun Kypca oOOramaroTcs IpeicTaBIeHus
00y4JaromMxcs 0 METO/IaX MCCIIECIOBAaHUS M3MEHUYMBOTO MUPA, PA3BUBACTCS IOHUMAHUE
3HAYUMOCTH W OOIIHOCTH MAaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOMU
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSL.

112.9.1.2. Copepxanue yueOHOTO Kypca HalpaBJICHO Ha 3aKPEIUICHUE 3HAHUMH,
MOJTyYEHHBIX MPHU M3yUYEHUU Kypca Ha YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHus, U Ha
pa3BUTHE MPEACTABICHUNA O CIy4YailHbIX BEJIMYMHAX WM B3aWMOCBS3AX MEXKIYy HUMU Ha
BAXKHBIX IpPUMEpaX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpYy’Kawllero mupa. B
pe3yabTare y oO0ydarommuxcsl JOKHO ChHOpPMUPOBATHCS TMPEJCTAaBICHUE O Hauboliee
YHOTPEOUTENbHBIX M OOIUX MAaTEMATUYECKUX MOJENSAX, UCIIONb3yEMBbIX JJIs OMUCAHUS
aHTPOMOMETPUUECKUX U JAeMorpauyecKux BEJIMYMH, IMOTPEHIHOCTEH B pazUyHbIC
poia H3MEpPEeHUsX, IJTUTEIBHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB,
XapaKTePUCTUK MACCOBBIX SIBJICHHUM U TIPOILIECCOB B OOIIECTBE. Y UeOHBIN KypC SIBISIETCS
0a3oi JUIE  OCBOEGHMSI BEPOSTHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEUUAIIUCTAM HE TOJbKO HWH)KEHEPHBIX CHEUHUAIBHOCTEW, HO TAK)KE COLMAIBHBIX U
NICUXOJIOTUYECKHX, MOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAyKH B 3HAYUTEIBHOU
Mepe HCIIONB3YIOT amnmapar aHanu3a OONbIINX HaHHBIX. [[eHTpabHy0 9acTh y4eOHOTO
Kypca 3aHUMaeT OOCYXKJIEHHE 3aKOHa OONBIIMX YHCEN - (PYHIAaMEHTAJIbHOTO 3aKOHa
IPUPOBI, UMEIOIIET0 MATEMATHYECKYIO (POPMATTU3ALIMIO.

112.9.1.3. B COOTBETCTBUU C YyKa3aHHbIMU LEISMH B CTPYKType Yy4eOHOTO
Kypca « BeposiTHOCTB M CTaTHUCTHKA» HA YIIIyOJIEHHOM YPOBHE BbIJCIIEHBI OCHOBHbIE

coJiep>KaTeNIbHbIE JIMHUMU: «CryyaiiHble COOBITHS U BEPOSTHOCTH

u «CityyaiiHble BEJIMUYMHBI U 3aKOH OOJIBIINX YUCEI.

112.9.1.4. TloMuMO OCHOBHBIX JIMHHH B y4eOHBIH KypC BKJIIOUCHBI AJIEMEHTHI
Teopun rpadoB U TEOPUU MHOMKECTB, HEOOXOIAMMBIC /I MOJHOLIEHHOIO OCBOCHMS
MaTepHuayia JaHHOTO Y4eOHOTO Kypca U CMEKHBIX MaTEMAaTUYECKUX yYeOHBIX KYpPCOB.

112.9.1.5. Copepxanue nuaun «CiydaifHble COOBITUS U BEPOATHOCTHY CIIYKHUT
OCHOBOH Jytsi (POPMHUPOBAHUS MPECTABICHUN O PaCIPECICHUH BEPOATHOCTENH MEKITY
3HAYECHUSAMH CIIyYalHBIX BEIWYMH. BaKHYIO 4acTb B 3TOM COAEPKATEIBHOM JIMHUU
3aHMMAaeT M3yYeHHE TEOMETPUYECKOT0 ¥ OWHOMHAIBHOTO pacIlpeleieHuid u



3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJOraMHu - I[I0KAa3aTeJbHbIM WU HOPMaJbHBIM
pacnpeeIeHUsIMU.

112.9.1.6. Templ, cBA3aHHBIE C HENPEPBIBHBIMU CIyYalHBIMM BEJIMYMHAMU M
pacnpeeNeHUs MU, aKIEHTUPYIOT BHUMaHUE 00yYarou[uXcsl Ha OMMCAHUM U U3YYEHHH
CIIy4ailHbIX SIBJIEHMI C MOMOIIbIO HENpPephIBHBIX (QYHKUUMNA. OCHOBHOE BHUMAaHUE
yAeAeTcs MOKa3aTeJIbHOMY U HOPMaJIbHOMY pacipeieICHUsIM.

112.9.1.7. B y4eOGHOM Kypce NpeaycMaTpUBaeTCsl 03HAKOMUTEIbHOE U3yUYCHHUE
CBSI3M MEXKIY CIyYaHbIMM BEJIUYMHAMU U OMNHCAaHUE JTOM CBSI3U C IOMOIIBIO
Koa(duIeHTa KOPpEIslui U €r0 BHIOOPOYHOTO aHaIora. DTH AJIEMEHTBI COJEPIKAHMS
pa3BuBalOT Temy «JluarpamMmbl pacCEeMBaHUS», W3YUYEHHYI0 HAa YPOBHE OCHOBHOI'O
oOmiero o0pa3oBaHMsi, © BO MHOTOM OINUPAIOTCS HA CBEJCHUS W3 KypCOB aireOpnl U
reOMETPUH.

112.9.1.8. Emé oaumH »>JIeMEHT coJepKaHus, KOTOPbIM Mpejaraercs Ha
O3HAKOMHUTEJILHOM YPOBHE - TOCIEAOBATEILHOCTh CIIYYaHBIX HE3aBUCUMBIX COOBITHIA,
HACTYNaroUIMX B €IUHUILY BpeMeHU. O3HAKOMIIEHHE C pacIpelesIEHUEM BEPOSTHOCTEH
KOJIMYECTBA TAKUX COOBITUM HOCUT Pa3BUBAIOIIMI XapaKTep U SIBJISETCS aKTyaJbHbIM
Ut OyAylux aOUTYpPUEHTOB, MOCTYNAIOUIMX HAa y4eOHbIE CLIEUATbHOCTH, CBSI3aHHBIE C
OOLIECTBEHHBIMU HayKaMH, TICUXOJIOTUEN U YIIPABICHUEM.

112.9.1.9. OO6mee uucao 4acoB, PEKOMEHIOBAHHBIX JUJISI U3Y4YEHUS Y4eOHOTrO
Kypca «BeposTHOCTh M CTaTUCTUKA» Ha yTIIyOJIEHHOM ypoBHE - 68 yacoB: B 10 kiacce -
34 gaca (1 gac B Henenmo), B 11 kimacce - 34 gaca (1 yac B Henelno)

112.9.2. Conepxxanue ooyuenus B 10 kmacce.

['pad, cBs3ubIM rpad, myTu B rpade: nukibl U nenu. CTeneHs (BaJICHTHOCTH)

BepiuHbL. ['padsl Ha iockocTu. JlepeBbs.

CrnydyaliHble SKCIEPUMEHTHI (OTBITHI) U CIydYalHbIE COOBITHSA. DJIEeMEHTapHbIE
coObITust  (Mcxonbl). BeposiTHOCTh ciaydallHOTO COOBITHS. biM30CcTh YacTOThl H
BEPOSTHOCTU CcOObITUM. CilyyallHbIE OMNBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu Haja COOBITUSIMH: TIEpeceYeHue, OObEeIMHEHUE, MPOTUBOIMOJIONKHbIE
coObITHs. Juarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHasg BEPOSTHOCTb. YMHOXKEHUE BEPOATHOCTEU. JlepeBo ciay4anHOro
skcriepuMenTa. Popmyna nonHoM BeposATHocTH. Popmyisia baieca. HeszaBucumbie
COOBITHS.

bunapHbIi caydaiiHBIM OMBIT (WCHBITAaHWE), yCleX M Heynada. HesaBucumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HUCIBITAHUW 10 mepBoro ycmexa. IlepectaHoBKU u
dakropuan. Yucno coueranuit. Tpeyronpauk [lackans. ®opmyna bunoma HeroToHa.

Cepust He3aBucHUMBIX HcnbiTaHuid beprymm. Ciy4aiitHbiid BRIOOp M3 KOHEYHOU
COBOKYITHOCTH.



Cnyyaitnas BEJIMYMHA. Pacnipenenenune BEPOATHOCTEMU. Jwnarpamma
pactipenenenus. Onepauuu Haja CIOy4allHBIMU BenuuuHamu. buHapHas ciydaitHas
BenuurHa. [IpuMepsl pacripeneneHuii, B TOM YUCIIe TEOMETPUUYECKOe 1 OMHOMHUATIBHOE.

112.9.3. Copnepxxanue o0yuenus B 11 kiacce.

CoBMecTHOE pacnpeieseHne JByX CIy4alHbIX BelnunH. He3zaBucumele
CIIy4YaWHBIE BEJTUYNHBI.

MatemaTuyeckoe OKUJaHuE CIy4yalHOU BenuuuHbl (pacnpeaenenus). [Ipumepst
NPUMEHEHUS MaTeMaTUYECKOro OXUAaHUs (CTpaxoBaHuUe, JioTepes). MaTemaTuieckoe
OXuJaHue OWHAPHON CIydalHOW BeIMYMHBL. MaTreMaTH4ecKoe OXKHIaHHE CYMMBI
CIIy4yallHbIX  BEJIMYMH. MareMaTu4eckoe  OXKHUJAHHE  TIE€OMETPUYECKOIO U
OMHOMHAJIBHOTO pacIpeleIeHUHN.

Jucniepcust ¥ CTaHAAPTHOE OTKJIOHEHUE CIyYallHON BEJIIMYUHBI (paclpeIeTICHNUs).
Jucnepcust  OMHApHOW  CIy4allHOW  BENWYMHBL.  MaTeMaTH4YecKoe  OXKHJaHUE
IIPOU3BENCHUSA U AUCIEPCUS CyMMBI HE3ABUCHMBIX CIIyYaWHBIX BEIW4HUH. J(ucnepcus u
CTaHJAPTHOE OTKJIOHEHHE OMHOMMAIIBHOTO pacrpezenenus. Jlucnepcns U cTaHJapTHOE
OTKJIOHEHUE

TEOMETPUYECKOTO PACTIPEICTICHNUS.

HepaBenctBo YeoOsbimeBa. Teopema UYeOwimena. Teopema bepHymnu. 3akoH
O0onbpIIMX ynced. BeiOOpouHbI MeTOA uccienoBanuil. BeIOOpOUHBbIE XapaKTEepUCTUKH.
OueHuBaHNe BEPOATHOCTU COOBITHS IO BRIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C TIOMOUIBI0 U3YUEHHBIX PACIPEACICHUMN.

HenpeppiBHbIE ciiy4yaiiHble BenuuHHbL. [Ipumeppl. @DOyHKIMS IUIOTHOCTH
BEPOSITHOCTH paclipeiesicHHsl. PaBHOMEpHOE pacnpelielieHUe U ero CBOMCTBA. 3a1ayH,
OPUBOSIIME K IIOKAa3aTeIbHOMY pAaCIpEeleNIeHHIo. 3aJadd, MPUBOJSALIME K
HOpMaJIbHOMY pacupeneneHuo. OyHKIHs IUIOTHOCTH BEPOSATHOCTH IIOKA3aTEIbHOTO
pacnpeneneHusi, (QPyHKIMS IUIOTHOCTH BEPOATHOCTH HOPMAIBHOTO pACIpEACTICHHUS.
@yHKIHS TUIOTHOCTHA U CBOMCTBA HOPMAJIBHOTO PACIIPEAECICHUS.

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITHIA. 3a1auu, IPUBOISALINE
K pacnpenenenuro Ilyaccona.

KoBapuanus nByx ciyyailHeix BennuuH. Koo duuueHT nuHeHON KOppemsuuu.
CoBMecTHbIE HAONIOACHUS JABYX BEIWYMH. BBIOOPOUYHBIN KOAI(P(GUIMEHT KOPPEISLHHU.
Paznuune Mexnay JMHEMHOM CBSI3bI0 U IIPUYMHHO-CIIEACTBEHHOM CBsI3bl0. JIMHENHas
perpeccusi, METOJ, HAMMEHBIINX KBAIPATOB.

112.9.4. [IpenMeTHBIe pe3yabTaThl IO OTACIBHBIM TeMaM Y4YeOHOTO Kypca
«BeposatHocTs u cTatucTrKay. K koHity 10 kinacca oOydaromuiicss HAyquTcCs:

CBOOOJTHO OIIEPUPOBATH MOHITHAMU: Tpad, TUIOCKU Tpad, CBSI3HBIN Tpad, MyTh B
rpade, 1eMnb, UK, IePEBO, CTEIIEHb BEPIIMHBI, IEPEBO CIIYyYallHOTO HKCIIEPUMEHTA;

CBOOOJIHO OMEpUPOBATH TMOHATUSAMHU: CIyYaWHBIA SKCHEPUMEHT  (OIBIT),
CllydaiilHO€ COOBITHE, JJIEMEHTApHOE CIIy4ailHOe COOBITHE (SJIEMEHTapHBIA HMCXOJ)



CJIy4aifHOTO OTIbITa, HAXOJUTh BEPOSITHOCTH COOBITUI B OMBITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU;

HaxXoAWTh U (HOPMYIHPOBATH COOBITHS: IEpeceueHue, OObEIUHEHHE MaHHBIX
COOBITHI, COOBITHE, MPOTHBOIOJIOKHOE JAaHHOMY, UCIOJIb30BaTh JUArpaMMbl DWjepa,
KOOPJIMHATHYIO TOPSIMYIO ISl pEIUEHUs 3a]ad, MOJIb30BaThCsA (HOPMYJION CIOKEHUS
BEPOSITHOCTEN ISl BEPOATHOCTEHN ABYX U TPEX CIy4YailHbIX COOBITHI;

ONEPHUPOBATH MOHATUAMH: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITHSA, JAEPEBO CIyYalHOro 3KCIEPUMEHTA, HAXOJAUTh BEPOSITHOCTU
COOBITHI ¢ TOMOUIBIO MTpaBUiIa YMHOXKEHHUSI, JepeBa CIy4alHOTO OIbITa, UCIOIb30BaATh
dbopmyiy monHOUM BeposiTHOCTH, popmyny baiteca mpu pelieHun 3amad, OnpenesnsiTh
HE3aBUCUMOCTh COOBITHI 110 (hOPMYJIE U 10 OPTaHU3AIMH CITyYaiHOTO IKCTIEPUMEHTA;

NPUMEHSATh W3Y4YEHHbIE KOMOMHATOpHBIE GOPMYyJbl Uil  TEPEUUCTCHUS
3JIEMEHTOB MHOKECTB, 3JIEMEHTAPHBIX COOBITHI CITy4YallHOTO OIBITA, PEIICHUS 33]a4 110
TEOPUH BEPOSTHOCTEM;

CBOOOTHO OTNEPUPOBATH MOHATHSIMHU: OMHAPHBINA CITyYalHBIN OMBIT (MCIBITAHUE),
yCIIeX MW HEyJada, HE3aBUCUMBIE HCIIBITAaHUSA, CEpUs HCHBITAHUN, HAXOJIWUTh
BEPOSITHOCTU COOBITUI: B CEPUM MCIBITAHUM JIO MEPBOIO yclexa, B CEpUHM MCIbITAHUN
bepHyinu, B onbITe, CBA3aHHOM CO CIIyYallHBIM BHIOOPOM M3 KOHEUHON COBOKYIHOCTH;

CBOOOJHO ONEPUPOBATH MOHATHSAMU: Cily4yailHasi BEJIMYMHA, pacHpelereHue
BEpOSITHOCTEW, JuarpaMma paclpeiesieHus, OWHapHas cllydaiiHas BeJlWYMHAa,
reoMeTpudeckoe, OMHOMUAIBLHOE pacIipe/iesieHue.

112.9.5. [IpenMeTHBIe pe3yabTaThl IO OTACIBHBIM TeMaM Y4eOHOTO Kypca
«BeposatHocTs u cTatucTiKay. K koHIiy 11 kinacca o0ydaromuiicss HAyquTCs:

ONIEPUPOBATH IOHATUAMU: COBMECTHOE pACIHPENCICHUE JBYX CIy4YalHBIX
BEJIMYMH, WCIOJIB30BaTh TAOJIUIly COBMECTHOTO PpACTPENCICHHS ABYX CIyYalHbBIX
BEJIMYUH JUISL  BBIACICHUS PACHPENCICHHUS KAXKIOW BEIWYUHBIL, ONPENCICHHUS
HE3aBUCHUMOCTH CIy4YalHbIX BEJINYNH;

CBOOOJHO OIEPUPOBATH IMOHATHEM MAaTEMaTHYECKOTO OKWIAHUS CIydalHON
BEJMYMHBI (pacnpeeneHus), NPUMEHITh CBOMCTBA MAaTEMaTUYECKOIO OXHUIAAHMS MPU
pEelIeHUH 3aJa4, BBIUMUCIATH MaTeMaTHYEeCKOE OXKUJAaHUE OWHOMHUAIBHOTO U
r€OMETPUUECKOTO PACIIPENEIEHUN;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: JTUCHEPCHUs, CTAHJIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, MPUMEHSTh CBOMCTBA JUCIEPCUU CIIyYalHOM BEJIMYHUHBI
(pactipeiesieHrs) TpW  PEIICHUHM 3a7a4, BBIYUCIATH JUCHEPCHI0 W CTAHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJILHOTO paclpe/ieiIeHU;

BBIYHCIIATh BBIOOPOYHBIC XAPAKTEPUCTUKU IO JAHHOW BHIOOPKE M OLICHUBATH
XapaKTEPUCTHUKH  TEHEPAIbHOM  COBOKYNMHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukam. OIeHHBaTh BEPOATHOCTH COOBITUH U TPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUNIOTES3BI, NOJIb3YSACh N3YYEHHBIMU PACIIPEACIICHUSIMU.



