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PabGouass mporpamma mo yudeOHOMy mpeamery «Martematuka» (06a30BbIi
YPOBEHb).

PabGouass mporpamma mo yudeOHOMy mpeamery «Martematuka» (06a30BbIi
ypoBeHb) (mpenmeTHass o6Osacth «Martematuka W UHPoOpMaTHKa») (maiee
COOTBETCTBEHHO — IMporpaMma II0 MaTeéMaTHUKe, MaTeMaThKa) BKJIIOYaeT
MOSICHUTENIBHYIO 3alKCKy, COJIEp)KaHUE OOydYeHHs, IUTAaHUPYEeMbIe pPe3yIbTaThl
OCBOCHUSI MPOTPAMMBI 10 MaTEMaTHKE.

[losicHuTenbHast 3amuicka OTpakaeT oOOIIMe MeNd W 3aJayd  U3yYeHHS
MaTEeMaTHKH, XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOCHIIOK K €€ H3YYEHUIO
00y4JarolMUMHCs, MECTO B CTPYKTYpe yU4eOHOI0 TUIaHa, a TaKXe MOAXOAbl K 0TOOpY
COJICpKaHMsI, K ONIPEACIICHUIO NIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue oOy4YeHUs pPACKpPBIBACT COJEpKATEeNbHBIC JHUHUU, KOTOPHIC
IpeIararoTcs JIJist 0013aTeILHOTO 3YUYEHUSI B KXKJIOM KJIacCe Ha YPOBHE CPETHETO
ob1rero oOpa3oBaHus.

[Inanupyemple pe3yabTaThl OCBOSHHUS TPOTPaMMBbI IO MATEMATHUKE BKIIIOYAIOT
JUYHOCTHBIE, METANIPEIMETHBIE PE3YJIbTATHI 32 BECh Mepruo 0OydYeHHs] Ha YpOBHE
cpenHero ooiero 00pa3oBaHus, a TAKXKE MPEIMETHBIE TIOCTIXKEHHS 00yJaronierocs
3a K@Kl Toj] 00ydeHUSI.

[HosicHuTeILHASA 3aNIMCKA.

[Iporpamma mo maTemMaTHMKe Ha ypOBHE cpeaHero oOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe @DPI'OC COO c y4€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUMN, MPEABSIBISIEMBIX K MAaTEMaTHYECKOMY OOpa30BaHUIO, W TPATUIUI
poccuiickoro oopazoBanus. Peanuzamus mporpaMmsbl o MaTeMaTHKe 00eCTIeunBaeT
OBJIQJICHUE KIIOYEBBIMU KOMIIETCHIMSIMH, COCTABJISIIOIIMMH  OCHOBY  JJIA
CaMOpa3BUTHUSI U HEMPEPHIBHOTO 00pa30BaHMUs, MEJIOCTHOCTh OOMIEKYJIbTYPHOTO,
JTUYHOCTHOTO ¥ TIO3HABATEIHHOTO PA3BUTHS JTMIHOCTH OO0 yJarOIIHXCA.

B mporpamme mo MartemMaTHKe YUYTEHbl HAEM M TMOJOKEHUS KOHILEHIUU
pa3BUTHSI MaTeMaTHYeCKoro oOpa3zoBanuss B Poccuiickorr @Denepanuu. B
COOTBETCTBUM C HA3BAaHUEM KOHIUEIIIMK, MAaTEMATUYECKOE 00pa30BaHKE JI0JKHO, B

YaCTHOCTH, IMPCAOCTABJIATh KaXKIOMY o6yanomeMyc;1 BO3MOXXHOCTb JOCTHIKXCHMHA



YpOBHSI MaTEMaTUYECKUX 3HAHUN, HEOOXOIUMOro JUisl JajdbHEWIel YCIeIIHON
KU3HU B oOmiectBe. IMEHHO Ha peleHue 3TOW 3a/layu HaleleHa mporpamma o
MareMaTuke 0a30BOr0 YpOBHS.

Marematnka — OOPHBIN MPEAMET I U3YUYECHUSI CMEKHBIX TUCUUILINH, YTO
nenaet 0a30ByI0 MaTeMaTUYECKYIO MOATOTOBKY HEOOXOIUMOM.

[IpakTuyeckass  MOJE3HOCTh  MATEMAaTHUKH  OOYCJOBJIIEHa  HAJIUYUEM
MPOCTPAHCTBEHHBIX  (POPM, KOJUYECTBEHHBIX OTHOIICHHM, HSKOHOMHYECKUX
pacyeToB; HEOOXOAMMOCTHIO MAaTEeMAaTUYECKUX 3HAHUN B MOHUMAaHUU MPUHITUIIOB
yCTpPOMCTBA M HWCHOJIb30BAaHUSI COBPEMEHHOW TEXHHUKH, BOCIPUATUA W
UHTEpIpeTalds pPa3HOOOpa3HOM COIMAIbHON, SKOHOMHYECKOW UH(OOpMaINY;
MPAKTUYECKUX MPUEMOB T€OMETPUYECKUX HM3MEPEHUNW W TOCTPOCHUM, YUTECHUS
uH(}OpMaIH, MPEICTABICHHON B BUJIC TaOUII, JUarpamMM U rpauKoB.

[IpruMeHeHME MAaTEeMaTUYECKOTO CTHWJISI MBIIUICHUS, MPOABISIONIErOCs B
ONpeAEeIEHHBIX YMCTBEHHBIX HaBbIKaX, IPUEMAX U METOAAX MBILUICHUS YEJI0BEKa,
nporeccax 0000IIeHNs] 1 KOHKPETU3alluK, aHAIU3a U CUHTE3a, KIacCUPUKALUA U
CUCTEeMaTH3alluM, aOCTparupoBaHWs W  aHAIOTMM  Kak  (opmMupoBaHHUH
AJTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIIMTAHUU YMEHUU JEHCTBOBATH
10 3aJaHHBIM QJITOPUTMaM, [O3BOJISIOLIEN COBEPLICHCTBOBATh W3BECTHBIE U
KOHCTpYUpOBaTh HOBbIE. OOBEKTH MATEMATUYECKUX YMO3AKIIOUCHUH, MTpaBUiIa UX
KOHCTPYMPOBAHUSI ~ PACKPBIBAIOT  MEXaHU3M  JIOTMYECKUX  [OCTPOCHUH,
CIIOCOOCTBYIOT BBIPaOOTKE YMEHUI POPMYITHPOBATH, 0OOCHOBBIBAThH U JIOKA3bIBAThH
CYXXJIEHUs, TEM CAMBIM Pa3BUBAIOT JIOTUYECKOE MBIIIJICHUE.

OO0yueHune MaTeMaTrKe Kak BO3MOXXHOCTh PA3BUTHA Yy 00yUaIOIINXCSI TOYHOH,
parmoHanbHON U MHGOPMATUBHON peUH, YMEHHUS OTOUpaTh HanboJee MOIXOAITNE
S3BIKOBBIC, CHMBOJIMYECKHUE, TpadUUeCcKue CPeCcTBa ISl BRIPAKECHUS CYKICHUNA U
HArJSTHOTO UX NIPEACTABIICHUS.

OOmiee  3HaKOMCTBO C  METOJIaMH  TO3HAHWS  JCHCTBUTEIHHOCTH,
MPEJICTABICHUE O NPEAMETE W METOJAE MATeMaTHUKH, €ro OTIMYUS OT METOJO0B
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHUSI MATEMaTUKH

JUTSL pELLICHUs] HAYYHBIX M MPUKJIAIHBIX 337124 KaK HEOOXOAUMBIN KOMIIOHEHT O01Ien



KYJBbTYPBHI.

N3ydenne MaTeMaTUKH CIOCOOCTBYET JCTETHYECKOMY BOCHUTAHUIO
YEJI0BEKa, MOHUMAHUIO KPAacOThl M H3AIIECTBA MAaTEMaTUUYECKUX PaCCYKICHUU,
BOCIIPUATHIO TEOMETPUYECKUX (DOPM, YCBOCHUIO UJEU CUMMETPUH.

[IpuoputeTHpiMu nensiMu oOydenuss marematuke B 10—11 kmaccax Ha
0a30BOM YpOBHE SIBJISIIOTCS:

dbopMupoBaHue EHTPATBHBIX MaTEMAaTHYECKUX MOHITHH (YUCIIO0, BEJIMYHMHA,
reoMeTpuydeckas Gurypa, nepeMeHHas, BepOosTHOCTb, QYHKIIHS ), 00eCIeUnBarOUX
NPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MAaTeMaTHYECKOro  0Opa3oBaHUS
oOyyJarommxcs;

MOJIBE/ICHNE O0YYarOIIMXCsl Ha JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKU W OKPYXKAIOIIErO0 MHUpa, MOHUMAHUE MATEMATHKU Kak
4acTu 0OIIIEH KyJIbTYphl YEJIOBEUECTRA,;

pa3BUTHE MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00ydaroumxcs,
NO3HABATEJIbHOM  AaKTUBHOCTH, MCCJIEAOBATENbCKHUX YMEHUH, KPUTHYHOCTH
MBIIUICHHS], UHTEPECA K U3YUYECHHUIO0 MAaTEMAaTUKH;

dopmupoBanue GyHKIHOHATHLHOM MAaTEeMAaTHUYECKOW IPAMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTHYECKHE ACMEKThl B PEAJbHBIX JKU3HEHHBIX CUTYalUSX U
OpU U3YYCHUH JPYTHUX Yy4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH |
3aKOHOMEpPHOCTEH, (GOpMyIHpOBaTh HMX Ha S3bIKE MaTEeMaTHKA M CO3/1aBaTh
MaTeMaTU4eCKUe MOJEIU, IPUMEHSATh OCBOCHHBIM MaTeMaTUYECKUM anmapaT Juis
pelieHns NpakTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPHIPETUPOBATh U OLICHUBATH
[IOJIy4YE€HHBIE PE3YJIbTATHI.

OCHOBHBIMHU JTUHHUSMHU COJIepKaHusl MaTeMaTuku B 10—11 kimaccax siBastoTCS:
«YUucna w  BeIYUCHEHHS», «AnreOpa» («AnreOpandeckue  BBIPAKCHUSY,
«YpaBHeHUsT UM  HepaBeHCTBa»), «Hawama wmaTeMarnueckoro aHaiuzay,
«l'eomerpus» («['eomerpuyeckue ¢GUTypsl W WX CBOWCTBa», «V3mepeHue
FEOMETPUUECKUX BEIUYUH»), «BepostHocts u cratucTtuka». ColepxaTeiabHble
JUHUUA pa3BUBAIOTCS NapajUieNIbHO, KaXKJash B COOTBETCTBUM C COOCTBEHHOM

HOFHKOfI, OJHAKO HC HE3aBHCHMO OJHa OT I[perﬁ, a B TCCHOM KOHTAKTC H



B3auMojiecTBUU. WX 0OBEeNUHSIET JOorhuecKkas COCTaBISIONIas, TPATUIMOHHO
Mpucyllass MaTeMaTHUKe W MPOHU3BIBAIONIAS BCE MaTeMaTUYECKHE KypChl U
coaepxkarenbubie JuHuM. CdopmynupoBanHoe B DPI'OC COO tpebGoBaHue
«BJIQJICHUE METOJaMH JOKa3aTeJIbCTB, aJlfTOPUTMaMU pEIICHUs 3aJad, YMEHHE
dbopMynUpOBaTh OMPEACIICHUS, AKCUOMBI U TEOPEMBI, IPUMEHSITh UX, TIPOBOJUTH
JIOKa3aTeIbHBIE PACCYXKIEHUS B XOJE€ pEIICHUs 3aJay» OTHOCHUTCS KO BCEM
y4eOHBIM KypcaM, a (OpMHUPOBAHUE JIOTHYECKUX YMEHUHN pacipeeisieTCs 0 BCEM
rojiaMm oOy4eHHUs Ha ypOBHE CPEIHEro 0011ero oopa3oBaHusl.

B coorBerctBun ¢ ®I'OC COO wmaremaTtwka SBIsSeTCS 005S3aTEIbLHBIM
npeaMEeTOM Ha JaHHOM YypoBHE oOpaszoBaHus. [Iporpammoil mo MaremaTuke
IpeayCMaTPpUBAETCS U3YdeHUE YU4eOHOTo npeaMera «MaTemaTukay B paMKax TpEX
y4eOHBIX KypcOB: «Anre0pa v Hadaja MaTeMaTHYECKOTro aHamu3ay, «I'eoMeTpusi»,
«BepositTHocTh ¥ cratucthkay. DopMuUpOBaHHME ~ JIOTUYECKHUX  YMEHHUM
OCYIIECTBIIICTCS Ha MPOTSHKEHUU BCEX JIET 00yUeHUsSI Ha YPOBHE CPEIHETO 00IIero
o0pa3oBaHUs, a JIEMEHTHI JIOTUKHA BKIIFOYAIOTCS B COJEp)KaHUE BCEX HA3BaHHBIX
BBIIIIE YU€OHBIX KYPCOB.

OO61iee YnuCIIo YacoB, PEKOMEHIOBAHHBIX JIJIsI U3ydeHUsT MmaTeMaTuku — 340
yacoB: B 10 knacce — 170 gacoB (5 dacoB B Heaento), B 11 kiacce — 170 gacoB (5
4acoB B HEJIEIIIO).

[Tnanupyemblie pe3ysbTaThl OCBOSHHS MPOrpaMMBI IO MaTeMaTHKe 0a30BbIi
YPOBEHBb Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusI.

B pesynbrare u3ydeHHs MaTEeMaTHKH Ha YPOBHE CpPEJHETro oOIIero
oOpa3zoBanus y obOyuaromerocss OyayT copMHpOBaHBI CIEAYIONINE JTUIHOCTHBIC
pe3yJIbTaTHhI:

1) rpa)x1aHCKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IPaKTAHCKOW MO3UIIMHA O0YJAIOMIErocss KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHMCKOTO  O0O0IIecTBa, TPEACTAaBICHUE O
MaTEeMaTHYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpOIEYp TPakIAaHCKOTO oOIecTBa (BBIOOPHI, OMPOCH W JPYroe), yYMEHHUE

B321PIMOI[CI>1CTBOBEITB ¢ cComuaJdbHBIMM MHCTUTYTaMHM B COOTBCTCTBHMH C HX



GYyHKIMSAMU U Ha3HAYCHUEM,;

2) MaTpUOTHIECKOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKJaHCKON UJIEHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HAaCTOSIIEMY POCCUMCKOW MAaTEMaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOW MIKOJIBI,
WCIIOJIb30BaHUE ATUX JOCTH)KEHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoja, CPOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, 3THYECKOI'O IMOBEJECHUSA, CBSA3AHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUM HAYKHU U IEATEIIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTONYMBOTO OYAYIIETo;

4) 5CTETHYECKOTO BOCIIUTAHHSL:

ACTETUYECKOE OTHOUICHWE K MHPY, BKJIKOUYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3374, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTeMAaTUYECKHUM aClEKTaM Pa3JIMYHbIX BUJ0OB UCKYCCTBA;

5) ¢bu3HUECKOro BOCIUTAHUS:

chOpMHUPOBAHHOCTh yYMEHHUS TNPHUMEHSATh MaTeMAaTHYCCKHE 3HAHHUS B
HMHTEpECcax 3JI0POBOr0 U 0€30macHOro 00pasza KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATUNH H
OTIIBIXa, PEeTyispHas (u3NIecKas aKTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHUE
MPH 3AHATUSAX CHOPTUBHO-03J0POBUTEIBHOMN AESITEIbHOCTHIO;

6) TpyTIOBOTO BOCITUTAHHUS:

TOTOBHOCTh K TPYIYy, OCO3HaHWE IIEHHOCTH TPYAOJIIOOHS, HHTEpPEC K
pasnmuuHbIM  cepam  MPOPECCHOHAIBHOW — JIESITCIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOH W e MPUIOKCHUSMH, YMCHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeit mpodeccMd M Peaau30BBIBaTh COOCTBEHHBIC >KHU3HCHHBIC ILIAHEI,
TOTOBHOCTh W CIIOCOOHOCTH K MaTeMaTH4eCKoMy OOpa3oBaHHIO U
caM000pa3oBaHUI0 Ha NPOTSIKEHHUH BCEM >KU3HMU, TOTOBHOCTh K AaKTUBHOMY

Y4aCTHIO B PCIICHHUHU IIPAKTHYCCKUX 3aJa4 MaTeMaTHYEeCKOU HaIIPpaBJICHHOCTH;



7) 5KOJIOTUYECKOT'0 BOCIIUTAHHUS

c(hOpPMUPOBAHHOCTb JKOJOTUYECKOM KYJIbTYpbl, TMOHHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOMN
Cpelibl, OCO3HaHHUE TII00ATLHOTO XapakTepa SKOJIOTHYEeCKUX Mpo0ieM, OpueHTalus
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JJIg pelieHusl 3agad B 00JacTu
OKpYXKaIIIEH Cpeapl, IUIAHUPOBAHHE TMOCTYNKOB M OLEHKM HUX BO3MOXKHBIX
NOCJIEICTBUH JUISI OKPYKAIOUIEN CPEBL;

8) IICHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HayKHd Kak cepbl 4eTIOBEUECKOM AeATeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH
JUIS pa3BUTHS LIUBUIIM3AIIMM, OBJIAJICHUE SI3BIKOM MATE€MAaTUKA U MaTEMaTHUYECKOM
KyJbTYpPOH Kak CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh NPOCKTHYIO
U UCCJIEN0BATENbCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

B pesynbrare wu3ydeHHs MaTeMAaTHMKH Ha YpPOBHE CpEIHEro OOIIEro
oOpa3zoBanus y oOyuvatomierocss OynyT choOpMHpPOBaHbI TO3HaBaTEIbHBIC
YHUBEpPCAJIbHbIE yueOHbIEe IEUCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
JEUCTBUS, PETYJISITUBHBIE YHHUBEpCAJbHbIE Yy4eOHbIC JIEWCTBUS, COBMECTHAs
NEeATENbHOCTb.

VY oOyuaromerocst 6yayT copMUpOBaHbI CIENyIONIUE 0A30BbIE JTOTUYECKUE
JICHUCTBUS KaK 4acTh MO3HABATEIHbHBIX YHUBEPCAIBHBIX YICOHBIX ICHCTBHIA:

BBISIBIIATH U XAPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MAaTEMaTUUYECKUX
OOBEKTOB, TOHATHI, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUs [J1s1 000OIIEHUS U CPABHEHUS, KPUTEPHUH IIPOBOJIUMOI0 aHAIN3a;

BOCTIpUHUMATh,  (OPMYIUPOBaTH W  MPEOoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, EAUHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOIIOACHUSAX U YTBEPKICHUSX, Mpeiaratb KpUTEpUu st

BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYNN;



7eNaTh BBIBOABI C HCIHOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MPOBOIUTH CAMOCTOSTEIHHO JOKA3aTEIbCTBA MATEMATUIECKUX YTBEPKICHHHI
(IpsiMBIE ¥ OT IPOTHBHOTO), BRICTPAUBATh apTyMEHTAIINIO, IIPUBOAUTH TIPUMEPHI |
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHS Y BBIBOIBI;

BbIOMpaTh cHoco0 pemeHus ydyeOHOM 3ajaud (CpaBHHUBATH HECKOJIBKO
BapUAHTOB PEIICHHUS, BEIOMPATh HANOO0IEe MOAXOSAIIHNNA ¢ y4ETOM CaMOCTOSITETEHO
BBIJICJICHHBIX KPUTCPHUECB).

Y  oOyuatomerocss OyayT  copMmupoBaHbl — cieayromiue — 0a30BbIe
MCCIIEZIOBATEIbCKUE JCWCTBUS KaK dYacTh I[IO3HABATENBHBIX YHUBEPCATbHBIX
y4eOHBIX JICHCTBUIA:

UCTIOh30BaTh BOMPOCHl KaK WCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHHMS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABIMBATh MCKOMOE M JaHHOEe, (GOpMHUpOBATh THIOTE3Y, apryMEHTHUPOBAThH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAHUE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTUYECKOro 0OBbEKTa, SIBICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITEILHO (hopMynHpoBaTh 00OOIICHUS W BBIBOABI IO PE3yJIbTaTam
NPOBENEHHOTO  HAOMIOJNEHUS, HCCIENOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTH
MTOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOAOB U 0000IIECHHIA,

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIEcca, a TaKKe BBIIBUTATH
MIPEATOIO0KEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBHSIX.

VY oOyuaromierocst 0yayT copMupoBaHbl yMEHUsI paboTaTh C HHPpOpMaIUen
KaK 9acTh IMO3HABATEIIPHBIX YHUBEPCATBHBIX YI€OHBIX JEHCTBUN

BBISBJIATH JAeUIINTHI MHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX ISl OTBETa Ha
BOTIPOC U JJISI pEIICHUS 3a/1auu;

BBIOMpATh MH()OPMAITHIO 3 UCTOYHUKOB PA3TMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BUIOB U (hOpM

NpCaACTaBICHMA,



CTPYKTYpPHpPOBaTh MH(POPMAIHIO, MPEACTABIATh €€ B Pa3IUYHbIX (opMaXx,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaJEKHOCTD uH(bOopMaIuu 1o CaMOCTOATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

VY oOyuatomierocss OyayTt chopMupoBaHbl yMEHHUsI OOIIEHHUS] KaK 4YacTh
KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YUYCOHBIX JICHCTBUIA:

BOCIIPUHHUMATH U (OPMYIIHPOBATH CYXKJACHHUS B COOTBETCTBUH C YCIOBUSAMHU U
IEJISIMU OOIIICHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIUCBMEHHBIX TEKCTaxX, JiaBaTh IOSCHCHHS TI0 XOJY PCIICHHS 3aayH,
KOMMEHTHUPOBATh TOJYYCHHBIN pPe3yJIbTaT;

B XOJIe OOCYXIEHUS 3a/aBaTh BOMPOCHI MO CYHIECTBY 00CYKIaeMOU TEMBI,
npoOJIeMBl, pelacMOi 3a/Jaud, BBICKA3bIBATh WJICH, HAICJICHHBIC Ha ITOUCK
pEIICHMS, COIOCTABIATh CBOM CYXIACHHUS C CYXKICHUSMH JPYTHX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3liMuyue U CXOACTBO MO3UIIMH, B KOPPEKTHOH (dopme
(bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

IPEJICTABISATh PE3yAbTaThl PEIICHUS 3aJlauH, SKCIIEPUMEHTA, UCCIIeIOBaHUS,
IPOEKTa, CaMOCTOSTEIbHO BBHIOMPATH (OpMaT BBICTYIUIEHUS C YYETOM 3ajad
Ipe3eHTAIIMN 1 OCOOCHHOCTEN ayIUTOPHH.

VY oOyuaromierocsi 0ynyT choOpMHpPOBaHbI YMEHHSI CaMOOPTaHM3AIMU Kak
4acTh PEryJIsTUBHBIX YHUBEPCATbHBIX YUEOHBIX IEHCTBUN:

COCTAaBIIATH IJIAH, AITOPUTM PEIICHHSI 3a]]a91, BEIOMPATH CITOCOO PEIICHUS C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

VY oOyuaromierocst 6yayT chopMupoBaHbl yMEHHUSI CAMOKOHTPOJISI KaK 4acTh
PETYISITUBHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUIA:

BJIQ/JICTh HABBIKAMHM  [MO3HABATENIbHOW  pe(iieKcMM Kak  OCO3HAHUS
COBEPIIAEMbIX JEUCTBHA M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIecca W Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4H;

npeaBuaCTb TPYAHOCTH, KOTOPBLIC MOI'YT BO3HUKHYTL IIpHW PCHICHUH 3aJa4H,



BHOCHTH KOPPEKTUBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX,
HalJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHHWBATh COOTBETCTBUE PE3YNIbTATA LIEIH U YCIOBHIM, OOBSICHATH IPUUUHBI
TOCTH)KCHUS WU HEJAOCTHKEHHUSI PE3yJbTAaTOB JIEATEIHHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

Y  ofOyuarmerocs Oyayr  chopMHpoBaHBI ~ YMEHHUSI ~ COBMECTHOM
JeSITeTLHOCTH:

MOHMMATh ¥ UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHAHONH U MHIWBUIYaTbHOU
paboThl TpW pelieHHH YYeOHBIX 3ajJady, MNPUHUMATh IeJb COBMECTHOM
JeSITeNFHOCTH, TUIAHUPOBAaTh OpPTaHHM3AIMI0 COBMECTHOW paboThI, pacrpenemsTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHHsI HECKOJIBKUX JTIOJICH;

y4acTBOBATh B I'PYIIOBBIX GopMax paboThl (00CykaeHUsI, OOMEH MHEHMUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OTHI U KOOPIAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJ1a
B OoOmuMi MPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMMO/JICHCTBHSI.

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS MPOrPAMMBI IO MaTeMaTHKe Ha 6a30BOM
YpOBHE Ha ypOBHE CpeAHEro oOmiero oOpa3oBaHUs MPEICTaBICHBI MO TOoAaM
oOydeHHsI B paMKaX OTACIbHBIX YYEOHBIX KypCOB B COOTBETCTBYIOUIUX pa3jeiiax
MPOTPAMMBI 110 MaTEMaTHKE.

denepanbHas padouas nporpaMmma y4e0HoOro Kypca «Ajaredpa u Hayajia
MaTeMATHYEeCKOr0 aHATH3a).

[TosicHuTeNnBHAA 3aMKCKA.

Y4eOnpili Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIU3a»
o0ecrneurnBaeT MHCTPYMEHTAIbHYIO 0a3y JIJIsl U3Y4YEeHHUS BCEX €CTECTBEHHO-HAYyYHBIX
KypcoB, (popMHpYyeT JIOTUYeCKOE€ M aOCTPaKkTHOE MBIIUICHHE OOYyYarolUXcsl Ha
YpOBHE, HEOOXOAMMOM JJii OCBOCHHA YYE€OHBIX KypCOB HH(OPMATHUKH,
0O0IIIeCTBO3HAHUS, HCTOPUH, CJIOBECHOCTH. B pamkax ydue6HOro Kypca «Anredpa u

Ha4dajla MaTCMaTHYCCKOI'O aHaJInu3a» O6y‘-IaIOIHI/ICC$[ OBJIaACBAOT YHHUBCPCAJIIbHBIM



S3bIKOM COBPEMEHHOM Hayku, KoTopas (HOpMYJIHpPYET CBOM JOCTHIKEHUS
B MaTeMaTU4eCKOu Gopme.

VY4eOHblll Kypc anreOpsl 1 Hayal MaTeMaTHYECKOrO aHalM3a 3aKia/iblBacT
OCHOBY [IJIl YCHEIIHOTO OBJAJCHUS 3aKOHAMH (PU3HKH, XUMUH, OHOJIOTHH,
MMOHUMAaHMS OCHOBHBIX TEHACHIIUNA YKOHOMUKHU U OOIIECTBEHHOM KU3HU, MTO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOM Xu3HU. OBajicHue a0CTPAaKTHBIMU U
JIOTUYCCKA CTPOTHMMH MAaTEMaTHYCCKUMU KOHCTPYKIMSMH Pa3BUBACT YMCHHE
HAaXOJIUTh  3aKOHOMEPHOCTH, OOOCHOBBIBaTH  HCTHHHOCTH  YTBEPXKICHUSI,
UCIOJIb30BaTh 00O0OIIEHHNE M KOHKPETH3allMi0, a0CTparupoBaHUE W aHAJIOTHIO,
dbopMupyeT KpeaTUBHOE U KPUTHUECKOE MbIIIJIeHHEe. B Xoe uzydenus anreOpsl u
HayaJl MaTeMaTUYeCKOTO aHaldh3a Ha YpPOBHE CpeaHero oluiero oOpa3oBaHUs
oOydJaromuecs: TOJy4arOT HOBBIM  OMNBIT PEIICHHWS TMPUKIAAHBIX — 3ajad,
CaMOCTOSITEIILHOTO MOCTPOCHUS MAaTEMATUYECKUX MOJIeNIEH peaabHbIX CUTYallul U
UHTEPIPETAlMM  TOJYYEHHBIX  PEIICHWH, 3HAKOMSATCS C  MpUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TpHUpojae, HayKe U B HCKYCCTBE, C
BBIIAIOIIUMHUCS MATEMATHYECKUMU OTKPBITUAMH U UX aBTOPAMHU.

VY4eOHbIli Kypc anreOpbl M Hauajdl MaTEeMaTHYEeCKOro aHaiu3a o0jamaer
3HAYUTEIBHBIM BOCTIUTATEIILHBIM MMOTEHIINATIOM, KOTOPBIM pean3yeTcs Kak depes
y4eOHBI MaTepHuas, CIOCOOCTBYIONTNH (P OPMUPOBAHNIO HAYYHOTO MUPOBO33PCHHS,
TaK U 4epe3 cnenupuky ydeOHON AesTeNbHOCTH, TPEOYIOMEH caMOCTOSTEILHOCTH,
aKKypaTHOCTH, TPOJOJKUTEIHHOW KOHIEHTPAIIMH BHUMAHUS U OTBETCTBEHHOCTH
3a MOJIYYECHHBIN PEe3yJIbTar.

B ocHoBe Meromumku oOydeHus anreOpe M HavyajlaM MaTEMaTHYECKOTO
aHaIH3a JISKUT JeSTEIHbHOCTHBIN MPUHIIAI 00yUYEHUS.

B ctpykrype mporpammbl 1o anreOpe W HadajgaM aHaju3a BBIICISIOTCS
CIIEYIONINE COJEPKATEIbHO-METOIUUECKNEe JIMHUN: «Yucaa W BBIYUCICHUSY,
«DyHk1uu u rpadukny», «YpaBHEHUS U HEPABEHCTBay, «Hadana MateMaTH4ecKoro
aHanm3ay, «MHOXKeCTBa U JIOTHKay. Bce OCHOBHBIE COIEPKaTEIEHO-METOTMICCKIE

JMHUU U3Y4al0TCs Ha MPOTSHKEHUH JIBYX JIET O0OyUYEeHUSI Ha YPOBHE CPEAHEr0 0OIIEro



oOpa3oBaHus. JJaHHbIN yueOHBIN KypcC SBISETCS MHTETPAaTUBHBIM, OOBEIUHSS B ceOe
coJiepKaHle HECKOIbKUX MaTeMAaTHYECKUX JTUCLUIUIMH: anredpa, TPUrOHOMETPUs,
MaTeMaTUYeCKUi aHaIU3, TEOPUSI MHOKECTB U Apyrue. OOyuaronuecs OBl1aIeBatoT
HIMPOKUM MaTEMaTUYECKUM anmapaTtoM, y HUX MOCIEA0BATENbHO (OpMUpPYETCS U
COBEpIIEHCTBYETCS YMEHHE CTPOMTh MATEMAaTHYECKYI0 MOJENb pealbHOU
CUTYallUU, IPUMEHATh 3HAHUS, MTOTyYEHHbIE B y4eOHOM Kypce «Alredpa U Havana
MaTEMaTUYECKOT0 aHajau3a», JJIsl pEelIeHUs] CAaMOCTOSITENIbHO CPOpPMYyIUPOBAHHOM
MaTEeMaTUYEeCKOM 3a7aun, a 3aTeM MHTEPIPETUPOBATH MOJYUESHHBIN PE3yIIbTaT.

CopepxarenbHO-MeTOANYECKas JIMHUA «Hucna U BBIYUCICHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBanus oco0oe BHUMaHHME yAeuseTcs (QOPMUPOBAHUIO  MPOYHBIX
BBIUMCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B CeO0sl HCIOJNB30BAHUE PA3IAYHBIX
¢dbopM 3amnucu 1elCTBUTENHLHOTO YHCIa, yMEHUE PAIMOHATIBHO BBITIOJIHSTH JEHCTBUS
C HUMH, JenaTh MNPUKHUIKY, OLEHHUBATh pe3yiabTaT. OOyuwaromuecs MOIy4yaroT
HABBIKM TMPUONMKEHHBIX BBIYMCICHUM, BBIMOJHEHUSI JACUCTBUM C YKCIaMH,
3aMMCaHHBIMU B CTaHAAPTHOU (opMe, UCTIOIB30BaHUS MaTeMaTHYECKUX KOHCTAHT,
OILICHUBAHUS YHCIIOBBIX BHIPAKECHUIA.

ConepxarenbHasi TUHUS «YpaBHEHUS M HEPABEHCTBA» pealn3yeTcs Ha
IPOTSHKEHUH BCEro OOyYeHHST Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHWS,
IIOCKOJIBKY B KaXJOM pas3ielie NporpaMMbl MPEIyCMOTPEHO PEIICHHE
COOTBETCTBYIOIMX 3adad. OOyyaroniyecs OBJIAJEBAIOT Pa3IMUYHBIMU METOAAMHU
pelieHuss  I1eNblX,  palUOHANBHBIX,  HPPALMOHAIBHBIX,  IOKa3aTeNbHBIX,
Jgorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB U X CHUCTEM.
[TomyueHHbIE yMEHUSI HCIONB3YIOTCS IMPH HUCCIEAOBAHUU (PYHKIHUNA C MOMOIIBIO
IIPOU3BOIHOM, PEIIEHUH MPUKIIAJHBIX 3a/1a4 U 337a4 Ha HAX0XKJI€HHE HanOOJIbIINX
¥ HaUMEHBIINX 3HaYeHUH QyHKIUHU. [laHHas comepikareiabHAast TMHUS BKIIOYAET B
cebsi Takxke (QOpMHpPOBAHME YMEHHUH BBINOJHATH pacu€Thl Mo Gdopmylam,
npeoOpa3zoBaHus LENbIX, palMoHANbHBIX, UPPaAOHATBHBIX

Y TPUTOHOMETPUUECKUX BBIPAXKEHUM, & TAKKE BBIPAKECHUN, COJACPKAIINX CTCIEHU



u norapu@mel. B xone wu3ydeHus anreOpandyeckoro marepuana MpPOUCXOIUT
JanbHellllee pa3BUTUE  AITOPUTMHYECKOTO M A0CTPAKTHOIO  MBIIUICHUS
oOyyaromuxcs, GOPMUPYIOTCS HABBIKM JACAYKTUBHBIX PACCYXACHUU, pabOThI C
CUMBOJIbHBIMU (hOpMamu, NMPEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BUJIC PABEHCTB M HEpaBeHCTB. AnrebOpa npeanaraeT 3p(HEKTUBHbIE UHCTPYMEHTHI
JUISL  PEIIEHUS NPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX  3a/ad, HarJsgHO
JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KakK A3bIKA HAYKHU.

ConepxarenbHo-MeToanueckass JuHUA «DyHkuMu u rpaduku» TECHO
NEeperieTaeTcsl ¢ JPYrUMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA JUIsl perieHus 3ajad U3 JAPYyrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK W C pEIIeHHeM ypaBHEHUU M HepaBeHCTB. [Ipu 3ToM Oosbllioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEIOBaTh TMOJYy4YEeHHbIE (YHKUIUU, CTPOUTH HX
rpaduku. Marepuan copepKaTelbHOW JHMHUM HalleJieH Ha pa3BUTHE YMEHUN U
HABBIKOB, [TO3BOJISIFOIINX BbIPaKaTh 3aBUCUMOCTH MEXK/1y BEJIMUMHAMU B Pa3INYHOMN
dbopme: aHamuTHUECKOW, Tpaduueckoli u cioBecHOM. HM3ydenme wmarepuana
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

CopnepxarenbHast nuHusa «Hadana MareMaTHyeckoro aHajn3a» IMO3BOJISET
CYLIECTBEHHO PACUIMPUTHh KPYr KaK MaT€MaTUYECKHUX, TaK W MPUKIATHBIX 3a7ad4,
JOCTYTHBIX 00yYaIOMIMMCs, Y KOTOPBIX MOSBISIETCS BO3MOKHOCTh HCCIEA0BAaTh U
CTpOUTH rpauKu QyHKIUHN, OIPEAETATh UX HAaHOOIbIINE M HAUMEHbBIINE 3HAYCHUS,
BBIUUCIISITh TUIOMIAAU (QUIYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U YCKOPEHHS
npoueccoB. CoaepkarenpHas JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH ITOCTPOEHUS
MaTeMaTUYeCKUX MOJENEH pEalbHbIX CHTyalud, HaXO0XACHUS HaWIydIlEero
pelIeHs] B MPUKIAAHBIX, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKHX, 3a/1ayax.

3HAaKOMCTBO C OCHOBaMHM MaTE€MaTHUYECKOTO aHajIu3a CHOCO6CTByeT Pa3BUTHUIO



a0CTpakTHOTro,  (POPMANIBHO-IOTMYECKOTO M KPEaTUBHOTO  MBIIUICHHUS,
dbopMUpPOBaHUIO YMEHHI paclio3HABATH MPOSBICHUS 3aKOHOB MAaTEMATUKU B HAayKe,
TeXHUKE U HUcKyccTBe. OOywarommuecsi y3HAIOT O BBIJAIOIIMXCS PE3yJbTaTax,
MOJTYYEHHBIX B X0JI€ Pa3BUTHS MaTEMaTUKHU KaK HayKH, W UX aBTOpax.

ConepxaTtenbHO-METOAMYECKas TUHUS «MHOXKECTBa U JIOTMKa» B OCHOBHOM
MOCBAIIEHA  J3JEMEHTaM TEOPUH  MHOXKECTB. T€0pEeTUKO-MHOKECTBEHHBIC
IpeACTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJLHOW MaTeMaTHKW W MpeaiaraioT
HanboJiee YHUBEPCAIBHBIN SI3BIK, OOBEIMHSIIONINNA BCE pa3/ielibl MATEMATUKU U €€
NPWIOKEHUM, OHM CBS3BIBAIOT Pa3Hble MAaTEMaTUYECKUE TUCIMIUIMHBI B €UHOE
neigoe. BaxHO 1aTh BO3MOXXHOCTH OOy4YarOlMIEMYCs TOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOW MAaTEMaTWKH W HCIOJIb30BaTh €ro s
BBIPKCHUSI CBOUX MBICJICH.

B yuebGHOM Kypce «AnreOpa u Hayajga MaTEMaTHYECKOTO aHAJIU3a»
OPUCYTCTBYIOT TaK)K€ OCHOBBI MaTEMaTHYECKOTO MOJEIUPOBAHMS, KOTOPHIE
npu3BaHbl CHOPMUPOBATH HABBIKM TMOCTPOEHHUS MOJIEJIEH peaNbHbIX CUTYyaIlUi,
UCCJIEIOBAHUS ATHX MOJIETIEH ¢ IOMOIIBIO armnapaTa ajareOpbl 1 MaTeMaTHYECKOro
aHaJdu3a W HHTEpIPETAlMU TMOJYYEHHBIX pE3yJIbTAaTOB. 3aJaHUsl BKJIIOUEHBI B
KXl U3 Pa3feioB MPOrpaMMbl, MOCKOJIBKY BECh Marepuan y4eOHOro Kypca
IIMPOKO UCTOJB3YETCs ISl PEIICHUS MPUKIAIHbIX 3a1a4. [Ipu pemennn peaabHbIX
NPAKTHYECKUX 3a/ad oOydvaromuecs pa3BUBAIOT HAOIIOJATEIBHOCTh, YMEHHE
HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh AHAJIOTHIO,
00001maTh ¥ KOHKPETU3UPOBaTh Mpodiemy. JlearensHOCTs 1O (HOPMHUPOBAHUIO
HaBBIKOB pPEUICHUS MPUKIAJHBIX 3aJlad OPraHU3yeTCs B MPOLECCE M3YYEHHUs BCeX
TEM yueOHOTro Kypca «Anredpa v Hadaga MaTeMaTHYeCKOTO aHAIIN3ay.

OO6miee 4yuCIO YacoB, PEKOMEHIOBAHHBIX I M3Y4YEHHUS y4eOHOro Kypca
«Anrebpa ¥ Hayanma MaTeMaTHdeckoro aHammza», — 170 gacoB: B 10 kimacce — 68
yacoB (2 yaca B Hezelnto), B 11 kitacce —102 yvaca (3 yaca B Helleno).

Conep:xxanue o0yuenust B 10 kiiacce.

Yucia 1 BBIYUCIICHUS.

Parmonanbubie uncna. OOBIKHOBEHHBIE M JECATHYHBIE APOOU, MPOICHTHI,



OECKOHEUHbIE  MepUoANYEcKHe  JIpoOu.  ApudmeTndeckue  omnepauuu C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BbIpakeHUl. [Ipumenenue
IpoOell U MPOLEHTOB JUIsl PEIICHMs] TPUKIAAHBIX 3a]a4 U3 Pa3iIMYHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JlencTBuTenbHble uKcna. PanvoHambHbIE W HPPALUOHAIBHBIE YHCIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubnmxéHHbie
BBIYMCIICHUS, TPABUJIA OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenp ¢ uensiM mnokasareneMm. CranpaptHas @opma  3amucu
NeUCTBUTENBHOrO yucia. Mcnonb3oBaHue moaxonsdmed  (GopMbl  3alUCH
JNEUCTBUTENIBHBIX YHUCEN JUISl PELICHMS] MPAKTUYECKUX 3a7ad U IMPEACTABICHHUS
JAHHBIX.

ApudpmeTrnyeckuii  KOpeHb  HaTypajJbHOW  cremeHu.  JlelcTBus ¢
apu(pMETUIECKUMHU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
APKTAHT'€HC YMCIIOBOT'O apr'yMEHTA.

YpaBHEHHUS U HEPABEHCTBA.

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHEeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pEIICHHE HEPABEHCTBA.
Meton UHTEPBAIOB.

Pemenue nensix 1 1poOHO-pallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

IIpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a]a4
W 3aJ1a4 U3 Pa3IUvHbIX 00JIacTell HAYKU U PEATbHOM KU3HU.

OyHKIHUH U TpadUKH.

Oyukuus, crnocodsl 3ananus QyHkuuu. ['paduk dyskuuu. BzanmHO
oOpatHbie (PyHKIUH.

OO6nacTp onpeAeneHus: © MHOXKECTBO 3HaueHuM QyHkuuu. Hynu QyHKumm.



[IpoMesxyTKkH 3HAKONOCTOSHCTBA. UETHBIE U HEUETHBIE (DYHKIIMH.

Crenennas QyHKIMS ¢ HATYpaJIbHBIM U II€JIbIM MOKa3ateneM. E€ cBolicTBa u
rpaduxk. CoiicTBa U rpa@uK KOPHS N-Oi CTENEHU.

Tpuronomerpuyueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPHUUYECKUX
(YHKIUN YKCIIOBOTO apryMEHTa.

Havana matemMarndeckoro ananusa.

[locnenoBaTenbHOCTH, CIOCOOBI 3aaHus NIOCJIEI0BATEIIBHOCTEM.
MOHOTOHHBIE MOCIE0BATEIBHOCTH.

Apudmernyeckas u reomeTprueckas nporpeccuu. beckoneuHo yObiBaroias
reoMmerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBbIBAIOIEH I'e€OMETPUYECKOi
nporpeccund. Dopmyiia CIOKHBIX MPOUEHTOB. VCHob30BaHUE MPOTPECCHUU IS
pelIeHns pealbHbIX 3a[1a4 IPUKIAJHOTO XapakTepa.

MHoxecTBa U JOTHKA.

MHokecTBO, omnepanuu HaJa MHOXecTBamu. Jluarpammbl Oilnepa—BenHa.
[IpuMeHeHNE TEOPETUKO-MHOKECTBEHHOI'O amnmapara [JJjsi ONUCaHHs pealbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX yUeOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

Conepxanue o0ydenusi B 11 kiacce.

Yuca 1 BBIYUCIICHHUS.

HarypanbHbie u nienbie yncna. [Ipu3Hakyu 1eTuMOCTH UEIbIX YUCET.

CteneHb ¢ palioHaJIbHBIM TMTOKa3aTeneM. CBONCTBA CTETICHHU.

Jlorapudwm uncna. JleciTHUHBIE U HATYpaJIbHBIC JTOTAPH(PMBI.

YpaBHEHHUS 1 HEPABEHCTBA.

[IpeoGpazoBaHre BHIPAKEHUI, COACPIKAIINX JTOTAPHUPMBI.

[IpeoGpa3oBanne BBIPAKEHUN, CONEPKAIIMX CTETICHH C PalMOHAIBHBIM
MOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3arenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEMHBIX YpaBHEHUN. PenmieHre npukIagHbeiX 3a0a4 ¢ TOMOIIBIO



CHUCTEMBI JIMHEUHBIX YPAaBHECHUM.

CucTemMbl M COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 ¥ 3a/1a4 U3 pa3IMyHbIX 00J1acTel HAyKU U pealbHOM JKU3HU.

OyHKIUU U rpaduKH.

Oyukiusa.  [lepuonuueckue @QyHkinuu. [IpoMexyTKH MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl U1 MUHUMYMbl (QyHkiuu. HamOosbliee W HauMeHbIlee
3HaueHue QYHKIMHU Ha MPOMEKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKu.

[loka3arenbHas u norapudpmMuyeckast PyHKIUU, UX CBOMCTBA U IpaduKu.

Hcnonb3oBanue rpadukoB QPyHKIMHI 715 pelIeHus] YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIUN sl UCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPHU PEIIEHUU 3ajad U3 APYTUX y4eOHBIX
IIPEAMETOB U PEAJIbHOW KU3HMU.

Hauana maTemaTuueckoro aHaiausa.

HenpepriBHble GhyHKIIMKA. MeTOI HHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpowsBonnass ¢yHkuuu. ['eomeTpudeckuii ©W  (PUIHYECKUH  CMBICT
IIPOM3BOTHOM.

[IpousBomHble  2yeMeHTapHBIX  GYHKIUNA.  DopMynbl  HAXOXKJICHHS
MIPOU3BOJAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHUH.

[Tpumenenue Mpou3BOAHON K UCCIEIOBAHUIO (QYHKITUH HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HanbobIIero 1 HauMEeHbIIEro 3HaueHus! QyHKIUN Ha
OTpE3KE.

IIpumeHeHne nPOU3BOJHOM JUIsI HAXOXKICHMS HAWIydllero peleHus B
NPUKIAIHBIX 3aJadax, I OIPENENICHHs CKOPOCTH IIpOoLecca, 3aJaHHOIO
dbopmyoi uiau rpaduKoOM.

[TepBooOpa3znas. Tabnuia nepBOOOPA3HBIX.

WNurterpan, ero reomerpuueckuid u Gusznueckuil cMbicia. Beraucienue

unrerpana no gopmyne Herorona—JletOuuna.



[Inanupyemble mpeaMeTHbIE pe3yJbTaThl OCBOEHUs (enepanbHOU padboueit
porpaMmsbl y4eOHOro Kypca «Anredpa v Hadajga MaTEMaTHYECKOTO aHalIM3a» Ha
YPOBHE CPEeHEr0 00IIero 00pa3oBaHuUs.

[IpenmeTHbIE pe3yabTaThl IO OTAEIBHBIM TEMaM y4eOHOTo Kypca «Anredpa
M Hauvaja mareMatuueckoro aHaimmza». K konmy 10 kiacca oOyuwaromwuiics
HAy4UTCSA:

Yucna 1 BBIYUCIICHUS

ONEepUPOBATh MOHATUSAMH: PpALMUOHATIBHOE M JIEUCTBUTEIBLHOE YHUCIIO,
OOBIKHOBEHHAs U JeCATUYHAs APOOb, MPOLEHTHI;

BBIMOJHATE  apupMETUYECKHe  ONEepalMl  C  palUMOHAIBHBIMU U
JEeHCTBUTEIILHBIMU YUCIIAMU;

BBIMIOJHATH MPUOIMKEHHBIE BHIYMCIICHUS, UCTIONIB3YS MpaBujla OKPYIJICHUS,
JIeNaTh NPUKUIKY U OLICHKY pe3yJbTaTa BbIYMCICHUN;

OIepUPOBATh MOHSATUSMU: CTENEHb C LEJIbIM IOKa3aTeleM, CTaHIapTHas
dopMa 3amucu JAEMCTBUTENBHOTO UHWCIA, KOPEHb HATypaJbHOM CTEINEHH,
UCIIOJIb30BaTh MOAXOASINYI0 GOPMY 3alUCH JEHCTBUTEIBHBIX YHCEN IS PEIICHUS
NPAaKTUYECKUX 3a7a4 U MPEJACTABICHUS TAHHBIX;

OTEpUPOBATH MOHATUSIMH: CHHYC, KOCUHYC U TaHTE€HC MPOU3BOJILHOTO YTJIA,
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHEHHUS 1 HEPABEHCTBA:

OIEpUPOBATh NOHATHAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LEJNOE,
palMOHAIBHOE, UPPALlMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE;

BBITIONHATE MPeoOpa3OBaHMsl TPUTOHOMETPUUYECKUX BHIPAKEHUW W pEIIaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS;

BBITIONHATE TPEOOPa30BaHUS IETBIX, PAIMOHATBHBIX W HPPAMMOHATHHBIX
BBIPKEHUU U PENIaTh OCHOBHBIC THUIIBI IIEITBIX, PAIIMOHATBLHBIX U UPPAMMOHATBHBIX
YpPaBHEHUW U HEPABEHCTB;

NPUMCHATDb YPAaBHCHUA N HCPABCHCTBA AJIA PCIICHUA MATCMATHUYCCKHUX 3a1a4



W 3aJ1a4 U3 pa3iIudHbIX 00JIacTell HAYKU U PeaIbHOM KU3HU;

MOJICJIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDA)XCHUS, YpPAaBHEHHs, HEPABEHCTBA II0 YCIOBHUIO 3aJayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM armapara anreopsl.

OyHKIMHU U rpaduKu:

OIEpUPOBATH MOHATUAMU: (PYHKIUS, CIOCOOBI 3aaHusd (PyHKUIHMH, 00JIACTh
ONpeJIeieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHble (DYHKIINH;

OIEepUPOBATH MOHATUAMHU: YETHOCTh U HEYETHOCTD (DYHKIIUH, HYJU PYHKIUH,
IPOMEXKYTKH 3HAKONIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduKu PyHKIUHN IS pEeIICHUS] YPAaBHEHHUI;

CTPOUThH U YWTATh IPaQUKU JIMHEHWHOW (QYHKIUHU, KBaJAPATUIHOU (YHKIIUH,
CTeNeHHOW (DYHKIIMU C IIeJIbIM TToKa3aTeseM;

UCNOJb30BaTh TIpaduku (QyHKUMH [ HCCIEAOBaHUS IIPOIECCOB U
3aBHCHMOCTEN MpHU pEelIeHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HH, BBIPAKATh GOPMYJIaMU 3aBUCUMOCTH MEXKIY BEITMUNHAMMU.

Haygayia MaTeMaTHyecKoro aHaausa:

ONEepUpPOBaTh MOHATHSAMH: TIIOCJIEI0BATEIbHOCTh, apudmernyeckas U
reoMeTpuYecKas IPOrpecchy;

ONEepUpPOBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOLIAs TIe€OMETPUYECKast
porpeccusi, cyMmma 0€CKOHEYHO yObIBaIOIIECi reOMETPHUUECKON MPOTrPecCcHy;

3aJ1aBaTh MOCJIEI0BATEIIbHOCTH Pa3IMUYHbIMU CIIOCO0aMU;

UCIIOJIb30BaTh CBOMCTBA MOCIEN0BATEIILHOCTEW U IPOTPECCUM JJISl PELICHUS
peanbHbIX 337a4 MPUKIAJHOIO XapakTepa.

MHOXecCTBa U JIOTUKA:

OIEepUPOBATH MOHATHIMHU: MHOKECTBO, ONIEPALIMH HAJl MHOXECTBAMU;

UCIIOJIb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapaTr s ONMCaHUs
peanbHbIX MNPOLECCOB M SIBJICHUN, NPHU PELIEHUU 3a1ad U3 JPYrux Y4YeOHBIX
IIPEIMETOB;

OIICPHUPOBATH IIOHATHUAMM. OIIPpCACIICHUC, TEOpECMa, CJIICOCTBUC,



JOKa3aTeNbCTBO.

[IpeameTHbIe pe3ynbTaThl IO OTAEIBHBIM TeMaM yueOHOro Kypca «Ainredpa
W Hauyajlla maTteMatuueckoro ananmuza». K konmy 11 kiacca oOyuaromwuiics
HAYy4YUTCS:

Yucna v BBIYUCIICHUSA

OTEpPUPOBATH TMOHATUSIMH: HATypalbHOE, I1I€JI0€ YKCJIO, UCIOIh30BaTh
NPU3HAKU JIETUMOCTH IIEJIBIX YKCEJNI, Pa3jI0KeHUE YUCia Ha MPOCThIE MHOXUTEIU
JUTSL PEIICHUS 3a/1a4;

OTIEPUPOBATH MOHATUEM: CTETIEHB C PAllMOHAJILHBIM MTOKa3aTeeM;

OTIEpPUPOBATH MOHATHAMU: JorapudM Yucia, JCCITUYHBIC U HATypajbHbIC
JorapupMsl.

YpaBHEHUS U HEPABEHCTBA:

NPUMEHATh CBOMCTBA CTENEHM JUIsI TMPeoOpa3oBaHMsl  BhIpaXKCHUH,
ONEPHUPOBATh MOHATUSMH: IOKA3aTEIbHOE YpPAaBHEHUE W HEPABEHCTBO, PEIIATH
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB;

BBIMIOJHATE MPEOOpa3oBaHUsl BBIPAKEHUHM, COAEpKAIIUX JIOTapudMBbl,
OIEepUPOBATH MOHATHUAMU: JIOTapU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO, PEIIATh
OCHOBHBIE THUIIBI JOTapU(MUYECKUX YPABHEHHUI 1 HEPABEHCTB;

HAXOJIUTh PELIECHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPHUPOBATH MOHATUSMU: CUCTEMA JIMHEWHBIX YPaBHEHUH U €€ pelleHuE,
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN JIJISl PEIICHUS MPAKTUUECKUX 3a]1a4;

HAXOJIUTh PELICHHS] MPOCTEHIINX CUCTEM U COBOKYMHOCTEH palMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB;

MOJENHNPOBATh PpPEAbHBIE CHUTYallUd Ha S3bIKE alreOpbl, COCTaBIATH
BBIpa)KEHUS, YpAaBHEHMs, HEPABEHCTBA M CHUCTEMbl IO YCJIOBUIO 3ajlayH,
HCCIIEIOBATh MOCTPOSHHBIE MOJIENIH C UCTIOJIb30BAHUEM allapaTta ajareopsl.

OyHKIHUH U TpadUKu:

ONEpUpPOBATH  MOHATUSIMU: Tepuoguyeckass  (QyHKUHUSA, MOPOMEXKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKM JKCTpeMyMa (QYHKUHUH, HauOobliee U

HAMMCHBIICC 3HA4YCHHA (1)YHKI_[I/II/I Ha IIPOMCIKYTKE, HCIIOJIB30BaTb HX IJIA



uccnenoBanust GyHKINY, 3aJJaHHON rpad UKOM;

ONEepUPOBATh MOHATUAMM: IpaUKHU MOKA3ATENbHOU, JOrapu(PMUUYECKON U
TPUTOHOMETpUUECKUX (QYHKIMHI, N300pakaTh UX Ha KOOPJUHATHOU IMJIOCKOCTU U
WCIIOJIBb30BaTh JJIsl PELICHNUS] YPABHEHU U HEPABEHCTB;

1U300pakaTh HA KOOPJIMHATHOM IJIOCKOCTH rpaMKH TUHEHHBIX YPABHEHUN U
KCMOJIB30BATh UX ISl PEIICHUS! CUCTEMBI IMHEUHBIX YPAaBHEHUI;

UCIOJIb30BaTh rpaduku (QYHKIMI [ HUCCIENOBAaHUS TPOIECCOB U
3aBUCUMOCTEH U3 APYTrUX yU4eOHBIX TUCITUILINH.

Havana maremMaTn4eckoro aHajimsa:

OTIEpPUPOBATH MOHATUAMU: HENpephIBHAS (YHKIMS, MTPOU3BOIHAS (YHKIIUH,
UCIIOJIb30BaTh T€OMETPUUECKUH U (PU3NYECKU CMBICIT IPOU3BOIHOM ISl PELICHUS
3a1ay;

HAXOJIUTh MPOU3BOIHBIC AJIEMEHTAPHBIX ()YHKIINH, BEIYUCIISATH IPOU3BOIHBIC
CYMMBI, TPOU3BEACHUS, YaCTHOTO (DYHKIIUIA;

UCIIOJIb30BaTh MPOU3BOIHYIO JIsI UCCIIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSTH Pe3yIbTaThl UCCIIEIOBAHUS K IIOCTPOEHUIO rpadKoOB;

UCIIOJIb30BaTh IPOU3BOAHYIO JUISI HAaXOXKACHUs HAWJIY4IIETO PELICHUS B
IIPUKIIAJHBIX, B TOM YUCJIE COUMAIBHO-)KOHOMUYECKHUX, 3a7a4ax;

ONEpUPOBAaTh TOHATHSAMHU: TIEPBOOOpa3Has M MHTErpal, MOHUMATh
TCOMETPUYCCKUN U (PU3HUESCKUN CMBICI HHTETpaa;

HaXOAUTh TIEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIUH, BBIUUCISATH WHTETPall
o ¢popmyne Herotona—JleitOnuna;

pelarh MpUKIaAHbIE 3aJa4d, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKOIO H
duznuecKoro xapakrepa, CpeACTBAMU MAaTEMATHIECKOTO aHAIHM3a.

denepanbHas padouyas nporpaMmma y4e0Horo kypca «I'eomeTpusp.

[TosicHuTeNnbHAS 3aMKCKAa.

BaxHnocTh y4yeOHOro Kypca TreOMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOYCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANmpeAMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OOYyYEHUSI T€OMETPUM B HAMpPaBICHUM JMYHOCTHOTO

pa3BuTua oOyuaronuxcsi, (GopMupoBaHUS (PYHKIHMOHAIBLHOW MaTeMaTH4eCKOU



IPAMOTHOCTH, U3YUYCHUSI JPYTUX YUEOHBIX TUCHUIUIUH. Pa3BuTHe y 00ydaronmxcs
MPaBUJIbHBIX TPEACTABICHUM O CYIIHOCTH U TMPOUCXOXKJICHUH T€OMETPUUECKUX
a0CTpaKlMii, COOTHOIIEHUH PEAJTbHOTO M HACAIBHOr0, XapaKTepe OTPAKECHHS
MaTeMaTHYECKON HaYKOU SIBJICHUU U IIPOLIECCOB PEAJIbHOI0 MUPA, MECTE T€OMETPUU
B CHCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJCIUPOBAHNS B HAYYHOM MTO3HAHUU U
B TMpaKTUKE CcHocoOCTByeT (GOPMUPOBAHUIO  HAYYHOTO  MHUPOBO33PEHUS
0o0ydJaromuxcs, a TaKkKe KaueCTB MBIIUICHHS, HEOOXOAUMBIX JJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBrseTCss OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHuUsl, TaK Kak OOECIEYMBAECT BO3MOXHOCTh HU3YUYCHHSI Kak
JUCIUIUIMH €CTECTBEHHO-HAaYYHOUM HANPaBJIEHHOCTH, TaK M TYMaHUTapPHOM.

Jlornueckoe MbIUICHUE, (PopMHUpyeMOe MpPU H3YYCHUU OOYYAIOUUMUCS
MOHSATUHUHBIX OCHOB T€OMETPUU U MIOCTPOSHUHU IIETIOUKH JIOTUIECKUX YTBEPIKICHUM
B XOJ€ pelIeHUs TeOMETPUYECKHX 3a/lay, YMEHHE BBIJIBUTaThb W ONPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7Ja4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (pU3HKH.

OpueHTanus 4eloBeKka B MPOCTPAHCTBE — YCIOBUE €r0 COIMAIBHOTO OBITHS,
dbopMa oTpakeHHS OKPYKAIOIIETO MHpA, YCJIOBHE YCHEIIHOTO TO3HAHUS U
aAKTUBHOTO npeoOpa3zoBaHus JEHCTBUTEIHHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU O00Opa3aMu OOBEIUHSET pa3Hbie BUABI YUCOHOH M TPYHAOBOM
JESTEBHOCTH, SIBIISIETCS OJHUM M3 MPO(ECCUOHATBHO BaXKHBIX Ka4eCTB, MMOITOMY
aKTyaJibHa 3a7ada (OPMHPOBAHUS y OOYyYalOUIUMXCs MPOCTPAHCTBEHHOTO
MBIIJICHUST KaK Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMIIOHEHTa B TMOJrOTOBKE K TMPAKTUYECKONW JIESATEIBHOCTH IO MHOTHM
HaIPaBJICHUSM.

Llens ocBoenmsi mporpamMmbl ydebHOro Kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE 00yueHuss — 00meoOpa3oBaTebHOE U OOIIEKYIbTYpHOE pPa3BUTHE
oOyyJaromuxcs uyepe3 o0ecrneueHre BO3MOXKXHOCTH TPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMATHYECKUX TIEeOMETPUYECKUX 3HAHMM W  JeUCTBUM, crnenudUUHbIX

IrcoOMCTpPHU, BO3MOXXHOCTH YCIICIIHOI'O IpOAOJIZKCHHA 06p330BaHI/I$[ 1o



CIEIUANTBHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM HCTIOJIb30BAHHEM T'€OMETPHUH.

[TpuopuTeTHRIMM 3aJadaMu  OCBOCHHS Yy4eOHOro Kypca «['eoMerpum»
Ha 6azoBoM ypoBHe B 10—11 kiaccax siBASIIOTCS:

dbopMHUpOBaHUE TIPEACTABICHHUS O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYPhI
Y OCO3HAHHE €€ B3aUMOCBS3H C OKPY)KAFOIITUM MUPOM;

dbopMHUpOBaHHUE MPEICTABICHUS O MHOTOTPAHHUKAX M TeJaX BpalleHUS Kak
0 BOXHEWIINX MaTEMaTHYCCKUX MOJIEIISAX, MO3BOJISIONIMX OMUCHIBATH U U3YyYaTh
pa3HbIC SBJICHUS OKPYKAIOIIET0 MHPA;

dbopMHUpOBaHUE YMEHUS Paclo3HABATh HAa YePTEKaX, MOJACISIX U B peaIbHOM
MUPE MHOTOTPAaHHUKHU U TEJIa BPAIICHUS;

OBJIaJICHUE METOJIaMH PCIICHUS 3aJlad Ha IOCTPOCHUS Ha HM300paKCHUAX
IPOCTPAHCTBEHHBIX (DUTYD;

dbopMHpOBaHUE YMCHUS  ONCPUPOBATH OCHOBHBIMH  TOHATHSAMH O
MHOTOTPaHHUKAX | TeJaX BpalleHUs U KX OCHOBHBIMU CBOHCTBaMH;

OBIIAJICHHE AJITOPUTMAMHK PEIICHHS] OCHOBHBIX THIIOB 3a1a4, (popMHUpOBaHHE
YMEHUsI MPOBOJUTH HECIIOKHBIE JOKa3aTelIbHBIC PACCYKICHHS B XOJIE PEIICHUS
CTepEOMETPHYECKHX 3aJ1a49 U 33719 C IPAKTHUECKUM COJIEPIKAHUEM;

pa3BUTHE WHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O0yJaroIuxcs,
NIO3HABATEIILHOW  aKTHBHOCTH, WCCIEAOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHUS,

dbopmupoBanue GHyHKIIMOHATHLHOW TPAaMOTHOCTH, PEIIEBAHTHOW T'€OMETPHUHU:
YMEHHE PACTO3HABaTh IMPOSIBICHHUS TEOMETPUYECKUX TIOHATHN, OOBEKTOB U
3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX CUTYAlUSIX M MPH U3YYCHUH JAPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha SA3BIKE TEOMETPHH W CO3/1aBaTh T€OMETPUUYCCKUE MOIEIH,
MPUMEHSATh OCBOCHHBIH TEOMETPUYECKHH ammapar s pemieHUus MPAKTHKO-
OPHMEHTHUPOBAHHBIX 3a/Ja4, WHTEPIPETHPOBATh H OICHWBATH IOJYYCHHBIC
PE3YNIBTATEHI.

OTnUuuTeTLHOM OCOOCHHOCTBIO TIPOTPAMMBI TI0 TEOMETPUHU  SIBISETCS

BKJIFOUEHUE B KypC CTEPEOMETPHUH B HAYaJI€ €r0 M3Y4YCHMS 3a/]ad, PElIaeMbIX HA



YpPOBHE HMHTYUTUBHOTO MO3HAHUSA, M ONpeNeIEHHbIM 00pa3oM OpraHu30BaHHAas
pabota HaJg HUMH, YTO CIOCOOCTBYIOT  pPa3BUTHUIO  JIOTHYECKOTO U
MPOCTPAHCTBEHHOI'O  MBILUIEHUS, CTUMYJIHPYET MPOTEKAHUE HWHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JTaJbHENHIIIEMY U3YUEHHUIO MPEIMETA.

[Ipennoutenue oTAaETCS HATJAHO-KOHCTPYKTUBHOMY METOJly OOYyU€HHUSI, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE HEMOCPEICTBEHHOE OTHOILIEHUE
K MpeIMETHO-IPAKTUYECKON NeSITeNbHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX
NOpe/ICTaBIeHuH y 00y4aloluxcsi B Kypce CTEpeOMETpPUHM MPOBOJIUTCA 3a CUET
pelieHusl 3ajay  Ha Co3JaHue MPOCTPAHCTBEHHBIX OO0pa3oB M 3a7ady Ha
OlepupoBaHUE MPOCTPaHCTBEHHbIMU 0Opazamu. Coznanue oOpa3za MPOBOIUTCS C
UCIIOJIb30BAaHUEM HArJIITHOCTH, a OIEepUpOBaHHE o00pa3oM — B YCIOBHUAX
OTBJICYEHHUSI OT HATJSJHOCTH, MBICIIEHHOTO M3MEHEHHMSI €ro HCXOJHOTrO
coJiepKaHusl.

OCHOBHBIMH COJIEP)KATEIbHBIMU JIMHUSIMHU yueOHOro Kypca «['eomeTpusi» B
10-11 kmaccax sBnstoTcsi: «MHoOrorpaHHukun», «IIpsiMmpie W mIOCKOCTH B
npoctpaHcTBe», «Tena BpameHus», «BeKTopbl U KOOpAWHATHI B MPOCTPAHCTBEY.
dopMUpOoBaHUE JIOTUYECKUX YMEHHMM pachpelessieTcsi MO COoJep KaTelbHbIM
JUHUSM | 110 rofaM oOy4YeHUsI Ha YPOBHE CPEHEro 00IIero oopa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTam
OCBOCHHUS TPOTPaMMBbI O TEOMETPUHU, pACTPENEIEHHBIM MO ToJAaM OOy4YeHHS,
CTPYKTYpUPOBAaHO TakUM o0OOpa3oM, 4YTOOBI OBJIAJEHHE TIE€OMETPUUYECKUMHU
MOHATUSMU M HABBIKAMM OCYILECTBIAIOCH MTOCIIEI0BATENBHO U MTOCTYNATENbHO, C
cOOJII0/IEHHEM MTPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCh B
OOIIYI0 CUCTEMY T'€OMETPUYECKUX IMPEACTAaBICHUM 00yYarolMUXCs, pacliupsis M
yray6usst e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

OOmee ynCIO YacoB, PEKOMEHIOBAHHBIX U1l M3Y4YEHHs] y4eOHOro Kypca
«"eometpus» — 102 gaca: B 10 xitacce — 68 yacos (2 yaca B Hezenwo), B 11 kitacce —
34 yaca (1 gac B Hefento).

Copep:xxanue o0yuenust B 10 kiiacce.

[IpsiMbI€ ¥ TITOCKOCTH B MPOCTPAHCTBE.



OCHOBHBIE  TIOHATUS  CcTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npocTpancTBO. [loHsiTHE 00 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
NnapajyiebHbIE YW CKpelIuBaromuecss mnpsMble. l[lapamienbHOCTs NOpPSIMBIX U
IIJIOCKOCTEN B TMPOCTPAHCTBE: TNapajjieibHbIE TMPSIMbIE B MNPOCTPAHCTBE,
napaieIbHOCTh TPEX MPSAMBIX, NAPaUICIBHOCTh MPSMOW M TJIOCKOCTH. YTJbI C
COHAIPABJICHHBIMU CTOPOHAMH, YIrOJ MEXKAY MNpsIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTb JIOCKOCTEN: MTapajuIesIbHbIE INTIOCKOCTH, CBOMCTBA NAapalIEIbHBIX
miockocTeit. [IpocTelinme mpocTpaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH: TETPadIp,
KyO, mapaiejenumne/, NoCTpOeHuEe CEYeHH .

[TeprieHAUKYJISIPHOCTD MPSMOU U TIIOCKOCTH: MEPIEHANKYIISIPHBIE TIPSIMbIC B
MPOCTPAHCTBE, NPSIMbIE MapaJUICIbHbIE M TMEPHEHIUKYJSIPHbIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPHEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO,  JIBYTPaHHBIM  yroy, JIMHEWHBIA yrojd JBYIPAaHHOIO  yrija.
[lepneHaUKYJIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHHE
OT MPSAMOM JI0 IIIOCKOCTH, IPOEKITHs (PUTypsl Ha MIIOCKOCTh. [lepneHnuKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaX.

MHOrorpaHHHKHU.

[ToHATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOI'OTPAaHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TpaHu U OCHOBAHUS MPHU3MBI, NMPsMasi U HAKIOHHAS MPU3MBI, OOKOBas H
MOJTHAs MTOBEPXHOCTH IIPU3MBI. [lapannenenunen, MPSMOYT OJIbHBIN
napajiefienunes; M ero cpoucrtea. [Impamuma: n-yronpHas nupamMuaa, rpaHd U
OCHOBaHUE MHUpPaMUIbl, 00KOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL, MPABUIbHAS U
yCeu€HHas mnOupaMuaa. OJIEMEHTbl Mpu3Mbl H nupamuabl. [IpaBunbHbIe
MHOTOIPaHHUKHW: MOHSITHE MPAaBWIBHOIO MHOIOTPAaHHUKA, MPAaBUJIbHAS IPU3Ma U

MpaBWIbHAS MHPAMUJA, NpPaBWIbHAs TPEYroJibHAs MNHPAMUJIA W MPaBUIbHBIN



TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
nonexa’ap u ukocasap. CeueHus Npru3Mbl U TUPAMULBI.

CuMMeTpusi B ONPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHThl CHAMMETPUHU B TUPAMUAX, MapAJUIEIECUNENaX, IPABUIbHBIX
MHOTOIPaHHHUKAX.

Bbrunciienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AWaroHai u, YrJbl.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOM TMOBEPXHOCTU MPSMOU TPHU3MBI,
IUI0IIa/1b OCHOBAHUI, TeOpemMa 0 OOKOBOM MOBEPXHOCTH NpsiMoi ipu3Mbl. [lnomansb
OOKOBOU TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW NHUPaMUIbI, Teopema o
wionaaun yceu€unoit nupamusl. [lonsrue 06 00béMe. OOBEM NUpPaMUIbI, TPU3MBI.

[lono6ubie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEJL.

Conep:xxanue o0yuenusi B 11 kiacce.

Tena BpameHus.

Hunmusapuyeckas ITIOBEPXHOCTB, oOpa3zytoriue LUJIMHIPUYECKON
IIOBEPXHOCTH, OCh LWJIMHJIPUYECKOM IOBEpPXHOCTU. LlummHnap: ocHoBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IJIOMAAs OOKOBOW U TMOJHOM
IIOBEPXHOCTH.

Konnueckas nmoBepxHOCTh, 00pa3yronine KOHHYECKONH MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocCHOBaHME U BeplInHa, 00pasyromas
1 OCh, TUTOMIA b OOKOBOM U ITOJTHOM MMOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA, OCHOBAaHMS 1 OOKOBast TOBEPXHOCT.

Cdepa u map: meHtp, paauyc, AUAMETp, IUIONIAJb MOBEPXHOCTU CQEPHI.
Bzaumuoe pacrnonoxenue chepsl U IIIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe,
TJI0IIab Cephl.

N306pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIApA U KOHYCA.

KoMmOunanum Tem BpamieHuss ¥W  MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKOJIO cdephl, cdepa, BOUCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAILICHUS.

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béme



NPsIMOYTOJILHOTO Tapajuienienunena v cieactsuss u3 He€. OO0bEM LMIMHIpA,
koHyca. O0BEM 11apa U mIomaab chepsl.

[TogoOuble Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

Ceuenuss umnuHapa (MapamieNbHO U NEPHEHAMKYISIPHO OCH), CEUEHUS
KOHYyca (TapajuieIbHOE€ OCHOBAaHUIO U MTPOXO/SIIIIEE Yepe3 BEPILINHY ), CEUSHUS Iapa.

BekTopbl 1 KOOPAMHATHI B TPOCTPAHCTBE.

BexTop Ha miiockocTH U B mpocTpaHcTBe. CI0XKEHUE U BHIYMTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4uciio. Pa3ioxkeHue BeKTopa no TpéM HEKOMILIaHAPHBIM
BektopaMm. IlpaBunio napamnenenunena. Pemenue 3amay, CBSI3aHHBIX €
NpUMEHEHHEeM TpaBUi JEUCTBUI ¢ BekTopamu. lIpsMoyrosibHas cuctema
KoopAauHAT B mpocTpaHcTtBe. Koopaunatel Bektopa. [Ipocreiimime 3amaum B
KOOpJuMHATaX. YToll Mexay Bekropamu. CKalspHOE NPOU3BEACHHE BEKTOPOB.
Brrunciienne yrioB Mexy NPpSIMBIMU U TUIOCKOCTSIMU. KoopuHATHO-BEKTOPHBIN
METO/I TP PELICHUU T€OMETPUIECKUX 3aa4.

[Inanupyemble mpenMeTHbIe pe3yJabTaThl OCBOeHUs (enepanbHOU paboueit
nporpaMMmbl  yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM YpPOBHE Ha YpOBHE
cpenHero o06mero o0pa3oBaHMS OPHUEHTUPOBAHBI HA JIOCTHIKCHHE YpPOBHS
MaTEMaTUYECKON IPAMOTHOCTH, HEOOXOAMMOTO IS YCIEIIHOTO PEIICHUs 3a/1a4d B
peaNbHOM KU3HU U CO3J]aHUE YCIOBUH I UX OOIIEKYIbTYPHOTO Pa3BUTHS.

[IpenmeTHBIE pe3yabTaThl IO OTACIBHBIM Te€MaM yd4eOHOro Kypca
«I"'eomerpus». K xonny 10 kiacca oOyvaromuiicsi Hay4nuTCs:

OIepUPOBATH MOHATHAMM: TOUKA, IIPSMAas, IJIOCKOCTb;

OPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPHU pPELICHUU
reOMETPUYECKHUX 3a/a4;

OIEpUPOBATH MOHATHIMU: NAPAIIEIBHOCTD U MEPIEHAUKYISIPHOCTD IPSIMBIX
U TJIOCKOCTEH;

KJ1acCU(HUIMPOBATH B3aMMHOE pacrnosyioKeHue PSIMBIX
Y IUIOCKOCTEN B MPOCTPAHCTBE;

ONEpPUPOBaTh MOHATHSMH: ABYIPAHHBIA YroJl, TPAHW JBYTPAHHOTO YIJIa,



pedpo ABYrpaHHOIO yria, JUHEWHBIA Yros ABYTPAHHOIO yria, rpajycHas Mepa
JIBYTPAHHOTO yTJa;

OTepUPOBATh TMOHATUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBII
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPaBUILHBI MHOTOTPAaHHUK;

pacrio3HaBaThb OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (MUpaMuiia, MpU3Ma,
MPSMOYTOJIbHBIN Napajijiesienuneni, Kyo);

KJIacCU(UIIUPOBATh  MHOTOTPaHHUKH, BBLIOMpass ~ OCHOBaHMS  JIst
KaaccuuKay  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOIPAHHHWKH, MPaBUIbHBIC
MHOTOTPaHHUKH, IPSIMbIE ¥ HAKJIOHHBIE TTPU3MBI, MTapaJlIeICIUIIEIbI);

OTIEpPUPOBATH MOHATUSIMHU: CEKYIIas INIOCKOCTh, CEUCHHE MHOTOT'PAHHUKOB;

OOBSICHATH IPUHIIMIIBI IOCTPOCHUSI CEUCHUM, UCTIOJIB3YSI METO/I CJIC/IOB;

CTPOUTH CEUEHUS] MHOTOTPAHHMKOB METOJOM  CJICJIOB, BBITIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBepxy, cOOKY, CHU3Y;

pemaTh 3aJja4u Ha HaX0XkKJACHHUE TEOMETPUUECKUX BEJIMUMH 110 o0pasiamM WiIu
aIrOpuUTMaM, TIPUMEHSS H3BECTHBIE AHAIUTUYECKHE METOJbl TPH peIIeHUH
CTaHJAPTHBIX MaTEeMaTUYECKUX 3a]ay Ha BBIUHUCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMHU, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEITUBAOITAMHUCS TPSIMBIMU;

pemaTh 3aJja4i Ha HaX0XKACHUE TEOMETPUUECKUX BEJIMUMH 10 o0pasnaM WiIu
aITOpUTMaM, TIPUMEHSS H3BECTHBIC AHAIMTHYECKHE METOJBI IPH PEIICHUH
CTAaHJAPTHBIX MAaTEMAaTHYECKHWX 3aJad Ha  BBIYUCICHHUE YIJIOB  MEXKIY
CKPCIUBAIOIIMMHUCS TMPSIMBIMH, MEXIYy TMPSIMOM M  INIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMHM, IByTPAHHBIX YTJIOB,;

BBIYHCIISITE O0OBEMBI M TIIOIIAM MTOBEPXHOCTEH MHOTOIPAHHUKOB (TIpU3Ma,
MMpaMHuJIa) ¢ TPUMEHEHHEM (POPMYII, BRIYUCIIATh COOTHOIIESHUS MEKTY TIJIOMIAISTMHU
MOBEPXHOCTEHN, 00BEMAMU MOIOOHBIX MHOTOTPAHHUKOB;

OTNIEPUPOBATh TOHATHUSAMHU: CHUMMETPHS B TMPOCTPAHCTBE, IIEHTP, OCh H
IJIOCKOCTh CUMMETPHUH, IIEHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPHI;

U3BJIEKaTh, NPEOoOpPa3OBBIBATh M HHTEPIPETUPOBATH HHPOPMALUIO O



MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYpax, MPECTABICHHYIO HA YepTexax u
pHUCYHKaX;

MPUMEHATh T€OMETpUYEeCKUe (AKTHI ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MpeAnoaratoMX HECKOJIbKO IIaroB pelIeHus, €CJIU YCI0BUS MPUMEHEHHUS
3a/laHbl B SIBHOM (opMme;

OPUMEHSATh MPOCTEHIIMEe NpPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUBOJUTH TMPUMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
’KU3HU, PacO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTRBE;

OPUMEHSTh MOJy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh pPEalibHbIE
CUTyallud W TPUMEHSATh HW3YUYCHHBIC TIOHATHS B TMPOIECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIE0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHATUM U TEOpEM, anmnapara anreopsbl, peraTh
NPaKTUYECKUE 3a]1auH, CBI3aHHBIE C HAXO0XKICHUEM IeéOMETPUUECKUX BETUUHH.

[IpenmeTHble pe3ynbTaThl 1O OTACIBHBIM TeMaM y4eOHOTO Kypca
«"eometpus». K koniy 11 kimacca oOyvaroniuiicss Hay4YuTCs:

OIEepUPOBATh TMOHATUSIMH: IIWIIMHJIpPUYECKas TOBEPXHOCTh, OOpasylomiue
[IWIMHIPUIECKON TOBEPXHOCTH, IUIUHAP, KOHMYECKas MOBEPXHOCTh, 00pa3yrolne
KOHUYECKOI MOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTD;

pacrno3HaBaTh Tejna BpaiieHus (IWINHAP, KOHYyC, cdepa u map);

OOBSICHATH CIIOCOOBI MOJIYUYEHUS TEJI BPAIICHHUS;

KJIacCU(QUIMPOBATh B3aUMHOE PACIIONIOKEHUE CPePhl U MIOCKOCTH;

ONEPHUPOBATH MOHITUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CEIrMEHTa, BBICOTA
CEerMEHTa, IIApOBOW CJIOM, OCHOBAaHUE IIAPOBOIO CJIOs, BBICOTA LIAPOBOIO CJIOS,
IapOBOM CEKTOD;

BBIUUCTSATh OOBEMBI W  TUIOMIAAM TOBEPXHOCTEH Ten  BpalleHUs,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (DOPMYJT;

ONEPUPOBATH MOHATUSIMU: MHOTOIPAHHUK, BIIMCAHHBIN B c(hepy 1 ONMHUCAHHBII

okoJ10 cepsl, chepa, BnucaHHAsE B MHOTOTPaHHUK WIIH TEJIO BpallleHNUS;



BBIYUCIISITh COOTHOIICHHSI MEXIY TUIONIAISIMH TOBEPXHOCTEH M OoOBEMaMu
IMOJOOHBIX TEI;

n300pakaTh M3ydaeMble (UTYPHI OT PYKH W C TPUMEHEHHUEM IPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBITIOJTHSATH (BBIHOCHBIC) INIOCKUE YEPTEKH U3 PUCYHKOB TPOCTHIX 00BEMHBIX
buryp: B CBEpXy, COOKY, CHU3Y, CTPOUTH CCUCHHS TEJl BPAIICHHUS;

U3BJICKaTh, HWHTEPIPETUPOBATh M TPEOOpa3oBbIBATh HWHOOPMAIUIO O
IPOCTPAHCTBEHHBIX TCOMETPUUICCKUX (UTYpax, MPEJACTABICHHYIO Ha YepTeKaxX |
PHUCYHKaXx;

OIIepUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATE JICUCTBUS CIIOKCHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOJKEHHUS BEKTOpA Ha YHCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a/1af0T;

PUMEHSTH IPABUIIO TTapaJlICIICITUIIC/IA;

OIIepUPOBATH MOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpPA, YIOJd MEXKIY
BEKTOpaMU, CKaJISIpHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB U NMPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOI MEKIY
BEKTOpaMH, CKaJlApHOE TMPOU3BEJCHUE, pAaCKIaAbIBaTh BEKTOP MO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT;

NPUMEHSTh TEeOMeTpHYecKue (aKThl sl PEHICHUS CTEPEOMETPUUIECKUX
3a/1a4, MpeAnoararouX HECKOJIBKO IIaroB PemieHus, €CJId YCIOBHUS MPUMEHECHUS
3a/laHbl B SIBHOM (hopMme;

pemiaTh MPOCTEHIIINE TEOMETPUYECKUE 3a7a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemarth 3a7a4d  HAa JIOKAa3aTEJbCTBO MATEMATHUYECKHUX OTHOIICHUH W
HAXO0XJCHUE TEOMETPUICCKUX BEIIMYUH MO 00pa3IiaM WiIu aJropuT™Mam, MPUMEHSS
W3BECTHBIC METOJIBI TIPH PEIICHUH CTAHAAPTHBIX MaTEMAaTUUECKHUX 33]1a4;

NPUMEHATh NPOCTEUINNE NPOTrPaMMHBIE CpPEICTBA H  DJIEKTPOHHO-



KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4;

IIPUBOAUTH NPHUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPHUPOAE U
KU3HM, pACIIO3HABATH NPOSBICHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE;

IPUMEHATH IOJYYECHHBbIE 3HAHWSA HA IMPAKTUKE: aHAIM3UPOBATh PEAIbHBIC
CUTyallud W NPUMEHATb HU3YUYEHHBIE TMOHATUS B IPOLECCE IIOMCKA PEIICHUS
MaTreMaTudecku CcHOpMyIUpPOBAHHOM MpOOIEMBbl, MOAECIUPOBATh pPEaJIbHbIE
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TeOpeM, anmnapara anreopsbl, pemarh
NPaKTUYECKUE 32141, CBI3aHHBIE C HAXOXKAECHUEM I€OMETPUUYECKUX BEIIMYHH.

®enepanbHas padoyas nmporpamMma y4e0OHOro kypca «BeposiTHOCTHL M
CTATHCTHKA.

[TosicauTenbHAsA 3anMCKA.

VY4eOnbiii Kypc «BeposTHOCTh M CTATUCTHKA» 0a30BOrO YPOBHS SIBISETCS
NPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
OCHOBHOTO oOmiero oOpa3oBaHus. Y4eOHbIH Kypc TpeAHa3HayeH IS
dbopMupoBaHusi y 00y4YarOIIUXCS CTATUCTUYECKON KYJIbTYPHl M TIOHUMAHUS POJIH
TEOPUU BEPOSATHOCTEM KaK MaTeMaTHUYECKOIr0 HWHCTPYMEHTA JUIsl HW3y4YEeHUs
CIIy4alHBIX COOBITHH, BEIMUYMH U TporeccoB. [Ipn m3ydeHun ydeOHOTO Kypca
o0OoramarpTcss TNPENCTAaBICHUS O0y4alolmUXcsi O METOJaX  HUCCIEIOBaHMUS
U3MEHYMBOTO MHUpa, pa3BUBACTCS IMOHUMAHHME 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTU4YECKUX METOJOB IO3HAHHUA KAK HEOTHEMJIEMOM 4YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS.

CopnepxaHne y4eOHOro Kypca HaIlpaBI€HO Ha 3aKpEIUICHWE 3HAaHMM,
MOJTyYEHHBIX IIPU U3YUYEHHH Kypca Ha YPOBHE OCHOBHOIO 0011ero oOpa3zoBaHus, M
Ha Pa3BUTHE MPEJICTABICHUN O CIYyYalHBIX BEJIWYMHAX U B3aHMMOCBSA3AX MEKIY
HAMH HA BAXHBIX MPUMEPAX, CIOXKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0yuaroumxcs J01KHO chOpMHpPOBATHCS MPEICTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOLIMX MAaTEMATUYECKUX MOJENSX, UCIOIb3YEMbIX
JUTSL OIIMCAHUS AaHTPOIIOMETPUUYECKHUX U IEMOIpa(pUUECKUX BEIMYNH, IOIPEIIHOCTEN

B Pa3IMYHOr0 poja U3MEPEHUSIX, JUTUTEIIbHOCTH 0€30TKa3HOU pabOThl TEXHHUUECKUX



YCTPOMCTB, XapaKTEpUCTUK MACCOBBIX SIBJIEHUI U IPOLECCOB B OOIECTBE.

B cooTBeTCTBUMM C yKa3aHHBIMU LEISIMH B CTPYKTYpe Y4YeOHOro Kypca
«BeposATHOCTP M CTAaTUCTHKa» Ui YPOBHS CpPEeIHEro oOuiero oOpa3oBaHHs Ha
0a30BOM YypOBHE BBIJEICHBI CIIEYIOIIME OCHOBHBIE COJEpPKATEIbHbIE JIMHUMU:
«CnyyaiiHple COOBITUSL U BEPOATHOCTUY, «CiydaliHble BEJIMUMHBI U 3aKOH OOJIBIINX
qHCem.

Baxnyio yacth yueOHOro Kypca 3aHUMAaeT U3y4ye€HUE IeOMETPUYECKOro |
OMHOMMAIILHOTO paclpe/ieIEHUN U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMH —
NOKa3aTeJIbHbIM U HOPMAJIbHBIM pacipeieICHUsIMU.

Copnepxxanvne nuHUM «CiydallHble COOBITUS U BEPOSITHOCTH» CIYKHUT
OCHOBOHM Juisi (hOPMHUPOBAaHUS TPEJCTABICHUNA O pacHpelesieHUH BEpPOSTHOCTEH
MEX/1y 3HAUCHHUSIMU CITy4YalHbIX BEJTMYMH, a TAKXKE ATa JTUHUS HeoOXoaruMa Kak 6a3a
JUIST  M3y4eHHs 3aKOoHa OOJbIIMX YHcel — (yHJaMEHTalIbHOIO 3aKOHa,
JIEUCTBYIOIIETO B TPHUPOJAE U OOIIeCTBE M MMEIOUIET0 MaTeMaTHYeCKYIO
dopmanuzanmio. CaM 3aK0oH OOJIBIIUX YHUCEN MpeajiaraeTcsl B O3HAKOMUTEIbHOU
dbopMe ¢ MUHUMAJIbHBIM MCTIOJIb30BAHHEM MaTEeMaTHYECKOTo (hopManu3ma.

Tembl, cBsI3aHHBIE C  HEMPEPHIBHBIMU  CIyYaHBIMU  BEIWYUHAMH,
AKIIEHTUPYIOT BHUMAaHHUE OOYYalOUIUXCS Ha OMUCAHWW U M3YYCHHH CIyYalHbBIX
SBJICHUN C TIOMOIIBIO HETPEPHIBHBIX (QyHKIHI. OCHOBHOE BHUMAHUE YJEISAETCS
MOKa3aTeIbHOMY W HOPMAaJbHOMY paCIpeeNICHUsIM, MPU 3TOM MPEAToIaraeTcs
O3HAKOMMTEIBHOE U3yueHUE MaTepHralia 6e3 J0Ka3aTeIbCTB IPUMEHIEMBIX (PaKTOB.

OO1iee 4YnCIO YacoB, PEKOMEHIOBAaHHBIX ISl M3Y4YEHMsI y4yeOHOro Kypca
«BeposTHOCTB U cTaTHCcTHKA» — 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henemno),
B 11 xnacce — 34 yaca (1 gac B Hegeno).

Conepxanue o0ydyenusi B 10 kiacce.

[IpencraBinenne NaHHBIX € MOMOMIbIO Tabmui u nauarpamMm. CpenHee
apudmMeTnyeckoe, MeAMaHa, HAWOONbIIEE M HaWMEHBIIEEe 3HAYCHHs, pa3Max,
JUCHEPCHS] U CTaHJAPTHOE OTKIOHEHHE YMCIIOBBIX HA0OPOB.

Cry4aiiHbple SKCIEPUMEHTHI (OIBITHI) U CyYailHbIe COOBITUSI. DJIEeMEHTApHBIC

coObITHsl (MCXOABI). BEeposSsTHOCTH ClydallHOTO COOBITHSA. BIM30CTh 4acTOTHI U



BEPOSITHOCTU cOObITUI. CyyaiiHbI€ OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHSIMU.  BeposTHOCTH  COOBITUH B ONBITaX C  PAaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HaJ COOBITHSMU: TIEpeceYeHUE, 00BEUHECHHE, TPOTHUBOTIOJIOKHBIE
coObITHs. Jnarpammel Ditepa. @opmyiia CI0KEHUS BEPOSITHOCTEN.

VYciioBHass BEPOSTHOCTb. YMHOXKEHHUE BEPOATHOCTEH. JlepeBO Ciay4anHOIo
skcriepuMenTa. @opmyiia nonHoM BeposiTHOCTU. HezaBucumble coObITHS.

KomOunaroproe npaBusio ymHoxeHus. [lepectanoBku u paxtopuan. Yucio
couetanuil. Tpeyronsauk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbiil ciy4aiiHblil ONBIT (MCTIBITAHUE), yelieX U Heyaada. He3aBucrumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUNA bepHyn.

Cnyvaitnas  BenuuuHa. Pacnpenenenue  BeposiTHocTed.  Jlmarpamma
pactpenenenusa. [IpuMepsl pacnpeneneHui, B TOM 4YHUCIE, I'€OMETPUYECKOE U
OMHOMHMAIILHOE.

Conep:xxanune o0yuenusi B 11 kiacce.

UucnoBble  XapaKkTEPUCTUKU  CIIYYalHBIX BEJIMYMH: MaTeMaTH4YECKOe
OKMJAaHHUE, IUCIEPCUs M CTaHNAPTHOE OTKJIOHEeHHE. lIpumepsl NpuMeHEHU
MAaTE€MAaTUYECKOTO OKMAAHUA, B TOM YMCIIE B 3aJadax M3 IIOBCEIHEBHOW XKU3HMU.
MaremaTu4eckoe OKHJIaHWe OWHAPHOW CIIydyalHOW BEJIWYMHBI. MaTeMaThdecKoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEJIMYMH. MaTeMaTHYeCcKoe 0KUIAHNUE U TUCTIEPCHS
reOMEeTPUYECKOr0 U OMHOMHUAIBHOTO PaclpeIeIeHUN.

3akoH OOJBIIMX YHUCEI W €ro pojib B Hayke, IpUpoJe MU OOILecTBe.
Br160opouHbIi METOT UCCTIEAOBAHUIM.

[Ipumepsl HENMPEPBIBHBIX CIy4alHbIX BeaW4yuH. [loHSATHE O MIOTHOCTH
pacnpeneneHus. 3agadd, NPUBOAAIINE K HOPMaIbHOMY pacnpeneneHuto. Ilonstue
O HOPMAJIBHOM PaCIIpEEICHUN.

IIpenmeTHbIE peE3ysbTaThl OCBOEHUs ydeOHOro kypca «BeposiTHocTh U
CTaTHCTHKa» Ha 0a30BOM YpPOBHE Ha YPOBHE CpeaHEro oOero oOpa3oBaHMS

OPUCHTUPOBAHBI Ha AOOCTHOKCHHC  YPOBHA MaTeMaTHYECKON I'paMOTHOCTH,



HEO0OXOIMMOTI0 JIJIsl YCIEIIHOTO PEIIeHHs 33a7a4 U NpoOJeM B PeaibHOM KU3HU U
CO371aHHU€ YCIOBHUI IJIsl UX OOIIEKYJIbTYPHOIO Pa3BUTHSL.

[IpenmeTHble pe3yabTaThl 1O OTACIBHBIM TE€MaM y4eOHOro Kypca
«BeposiTHOCTB U cTatrcTHKa». K KoHIy 10 Kiacca oOyyaromuiicst HayqyuTCs:

YUTATh U CTPOUTH TaOJIUIBI U JUATPAMMBIL;

ONepUpOBaTh  MOHATUAMH:  CcpeaHee  apupMeTHyecKoe,  MeaHaHa,
HauOoJbIIee, HAMMEHbIIIEEe 3HAUCHHE, Pa3MaX MAaCCHUBA YUCIIOBBIX JIaHHBIX;

OMEepUPOBATh MOHATUSMU: CIYYalHBIM IKCIEPUMEHT (OMBIT) U ClydyailHOe
cOOBbITHE, DJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA MCXOJ) CIy4ailHOTO OIbITa,
HaXOAUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOKHBIMU CIIYYaHBIMU COOBITUSIMH,
HaXOAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITUH B HW3YUYEHHBIX CIy4YaWHBIX
AKCHEPUMEHTAX;

HaXOAUTh U GOPMYITHPOBATH COOBITHS: IEpeceueHre U 00beIUHEHUE TaHHbBIX
COOBITHI, COOBITHE, TMPOTUBOMOJOKHOE JAaHHOMY COOBITHIO, IOJb30BAThCS
auarpaMMamu Jitiepa u GopMyIIon CI0KEHUS BEPOSTHOCTEH MpU PEeIIeHUH 3a/1a4;

OTIepUPOBATH MOHSATUSMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJWUTh BEPOSTHOCTH C MOMOIIBIO MpaBW/Ia YMHOXKEHHS, C MOMOUIBIO JEpeBa
CIy4alHOTO OIIbITA;

IPUMEHSITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MIPHU PEIICHUH 3a]1a4;

ONEPHUPOBATH TOHATUAMM: HCIBITAHHE, HE3aBUCUMBIEC HCIIBITAHUS, CEPUS
UCIIBITAHMM, yCHeX MW HeyJnaya, HAXOAMTh BEPOSTHOCTH COOBITUH B CEPHUH
HE3aBUCHUMBIX MCIIBITAHUN J10 NIEPBOrO YCIEXa, HAXOAUTh BEPOATHOCTH COOBITUH B
cepuu ucnbiTaHui bepryiny;

ONEpUpPOBAaTh  IOHATHUAMM:  Clly4aliHas  BEJIIMYMHA,  pacCIpeiciicHue
BEPOSATHOCTEH, UarpaMMa paclpeaeIeHus.

[IpenmeTHble pe3yabTaThl IO OTACIBHBIM TE€MaM ydeOHOro Kypca
«BeposiTHocTh U cTatucTkay. K koHy 11 kiacca oOydaronuiics HayuyuTCs:

CPaBHMBATb  BEPOSATHOCTM  3HAYECHHM  CIYyYallHOM  BEJIIMYMHBI  TIO
pacCIpeneseHUI0 WX C IIOMOLIBIO THATPaMM;

OIICPHUPOBATH ITOHATHEM MATCMATHYCCKOI'O OXKWAAaHUA, IIPUBOAUTDL IIPUMCPEI,



KaK IPUMCHACTCA MATCMATHUYCCKOC OXHIaHHC cnyqaﬁHoﬁ BCJINYUHBI HaXOIUTb
MAaTCMAaTUYCCKOC OKNAAHUC 110 JaHHOMY paCIIpCaACIICHUIO,
HMCTD MMPCACTABJICHUC O 3aKOHC 0ONBIINX YHUCCII,

HUMCTD MMPCACTABJIICHUC O HOPMAJIbHOM pacCpCaACICHUM.
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