PabGouyasi nporpamma no yuye0Homy npeamery «MaTeMaTHKa»
(0a30BbIil ypOBEHB).

OdenepanbHasi pabouas mporpamma o ydyeOHoMy mpeamery «MaTemaTuka
(6a30BbI ypoBeHB) (MpeaMeTHas oonacTh «MaTeMatuka U uHPpopMaTHKa») (Haiee
COOTBETCTBEHHO - TMporpamMmMa IO MaTeMaThKe, MaTeMaTuKa) BKIIOYAET
cojiep>KaHre OOyuYeHHUs], TUJIAaHUPYEMbIE PEe3yJbTaThl OCBOCHHS MPOTPAMMBI IO
MaTeMaTHKe.

Ilnanupyembie pe3yjbTaTbl OCBOCHHUS NMPOIrPaMMbl 10 MaTeMaTHKe Ha
YPOBHe cpeaHero oomero oopazoBanus (0a30Bblii YypOBEHb).

B pesynbrare wusydeHuss MareMaTHKd Ha YpPOBHE CpEIHEro oOIero
obOpa3zoBaHus y obOyuaromerocs OyayT c(pOpMHpPOBAHBI CICAYIOMINE JTUIYHOCTHBIC
pPE3YIbTATHI:

1) rpa’k1aHCKOr0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXAAHCKON MO3UIUU 00YyYaroIIerocs Kak akTUBHOTO U
OTBETCTBEHHOI0  WIEHA  POCCUHCKOro  OOWIECTBa,  MPEACTaBICHUE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TPakKIaHCKOTO o00IecTBa (BBIOOpHI, OMNPOCHI U JPYyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HUX
(GYHKIUSMHA 1 HA3HAYCHUEM;

2) NaTpuOTUYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPa)KTAaHCKOW HACHTHUYHOCTH, YBAKEHHS K
POILJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTUKH, LIEHHOCTHOE OTHOILIECHHE K
JNOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAaHUE JTUX JOCTIDKCHMM B JPYTUX HAyKaxX, TEXHOJOTHsX, cdepax
AKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HaHUE TYyXOBHBIX LEHHOCTEN POCCHIICKOTrO Hapoaa, c(hOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTIO MOBEACHUS, CBA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTHKEHUN HAYKHM U JESITEIbHOCTBIO YYEHOIO, OCO3HAHHE
JUYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUMUBOTO OyAyLIETO;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKJIKOYAs SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/lay, PEIICHUH, PACCyK/IEHUNH, BOCTIPUUMYNBOCTh
K MAaTEMaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3MYecKOoro BOCIIUTAHUS:

c(hOPMHPOBAHHOCTh YMEHHSI MNPUMEHSATH MaTeMaTHYECKHUE 3HAHUS B
MHTepecax 3/10pOBOT0 U 0e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE TNUTaHHE, COANTAHCHUPOBAHHBIN PEXHUM 3aHATUUA U
OTJIbIXa, peryispHas (u3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPH 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHON JIEATETBbHOCTBIO;

6) Tpy10BOTO BOCITUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTU TPYAONIt00Us, HWHTEpPEC K



paznuyHbiM  chepaM  TPOPECCHOHATLHON  JNESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymelr mpodeccnrn W Peamnu30BBIBATH COOCTBEHHBIC IJKHU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTH K  MareéMaTH4ecKoMy  oOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKHUX 33]1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) SKOJIOTUYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh  JKOJOTHYCCKON  KYJIbTYpbI, TOHUMAaHHE BIIMSHUS
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBLHOM
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
HAa TPUMEHEHHME MAaTEMaTUYECKUX 3HAHUW A pelIeHus 3aJad B 001acTH
OKpY XKarolel cpejpl, IJIaHUPOBAaHHE TIOCTYNIKOB M OIICHKA HMX BO3MOKHBIX
MOCIIEICTBUI JIJIL OKPY2KAIOILIEN CPEbI;

8) LIEHHOCTH Hay4YHOT'O ITO3HAHMSL:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMaHUE
MaTeMaTUYeCKOH HayKh Kak cQepbl YEeIOBEUECKOW NeATeIbHOCTH, JTalloOB ¢
pa3BUTHS W 3HAYUMOCTH JUJIS Pa3BUTH ITUBWIN3AIANA, OBJAJACHHE SI3bIKOM
MaTeMaTUKH ¥ MaTEeMaTH4YeCKOH KYJIbTypOH KaK CpEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISTh TPOCKTHYID U HCCIEIOBATEIbCKYIO JIEATEIHHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

B pesynbrare wusydeHuss MareMaTHKd Ha YpPOBHE CpEIHEro oOIero
oOpazoBanus y oOywaromierocs OyayT cGhOpPMHUPOBAHBI TO3HABATEIbHBIC
YHUBEpCaIbHbIC YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHbBIE
JICUCTBUSA, PETYISITUBHBIE YHHUBEPCAJIbHbIE Y4YeOHBIC JIEWCTBHS, COBMECTHAs
TIESITEIIBHOCTb.

Y oOyuawmerocs Oyayr cdopMupoBanbl ciaeaywinue 0a3oBble
JIOTHYeCcKHe JeliCTBUS KAaK YacTh MO3HABATEIbHBIX YHUBEPCAJIbHBIX Y4eOHBIX
AeWCTBUIi: BBIBISITh W XapaKTEPHU30BaTh  CYIIECTBEHHBIE  MPU3HAKU
MaTeMaTH4eCKUX OOBEKTOB, TIOHATHH, OTHOIICHUN MEXIy TOHITHIMH,
(bOopMyIUPOBATh OINPEACIICHUS TIOHATHHA, YCTAaHABIUBATH CYIICCTBEHHBIN NPH3HAK
KiIacCu(UKAIMU, OCHOBAaHUA JUIsi OOOOIIEHWUS W CPaBHEHUS, KPUTCPHH
IPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (GOPMYJIMPOBaTH U  MPEeOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHBIE, YACTHBIE U OOIIIHNE, YCIOBHbIE;

BBISIBIISITh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPKACHUSIX, MpEJJIaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUNI;

JIeNaTh BBIBOABI C WCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJITIOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSATEIILHO JI0KA3aTEIhCTBA MATEMATHICCKUX YTBEPKICHUN
(TIpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHS U BHIBOJIBI;



BBIOWpATh CHocO0 perieHus: y4eOHOW 3amadM  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHHWsA, BHIOWpaTh HauOoliee TMOAXOMSIMIUA C  y4EeTOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Y oOyuamomerocs Oyayr cdopMupoBaHbl clieaywinue 0a3oBble
HCC/Ie0BATeIbCKHeE IefiCTBUSA KAK YACTh NMO3HABATEJbHBIX YHHBEPCAJILHBIX
yY4eOHBIX AeHCTBUIM:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEIbCKUM HHCTPYMEHT TO3HAHMUS,
dbopmMyIMpoBaTh  BOMPOCHL,  (UKCUPYIOIIUE  MPOTHUBOpEUue,  mpodieMy,
yCTaHaBJIMBATh MCKOMOE M JlaHHOE, (OPMHUPOBATh THIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3ULIUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro 00beKTa, SBICHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOATENFHO (HOPMYJIHUPOBATh OOOOIICHHS] M BBIBOABI 1O pe3yjbTaTam
MPOBEJICHHOTO  HAOJIOJICHMS, HCCIIECIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE TMpollecca, a TakKKe BbIJBUTATh
MIPEOJIOKEHUSI O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Y oOyuawomerocsas Oyayr copmupoBaHbl yMeHusi padorarb ¢
uHopManMeld KaK 4YacTh TMO03HABATEIbHBIX YHHMBEPCAJbHBLIX Y4eOHBIX
JAEeHCTBUM:

BBISIBIISITH JIe(DUIUTHI MH(MOPMAIUH, JAHHBIX, HEOOXOJUMBIX NIJIsi OTBETa Ha
BOIIPOC U JIJIs PEUICHUS 33]a4H;

BBIOMpATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IWYHBIX BHUJIOB H
dhopm npeaCcTaBICHNUS,

CTPYKTYpPUPOBaTh WH(OOPMAITUIO, MPEICTABIAThH €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpaUuecKy;

OIICHUBATh HaJIE)KHOCTh uHopmMaru o CaMOCTOSITEIILHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

Y oOyuawmerocsi 0yayt cpopmMupoBaHbl yMEeHHsI OOIEHUS KAK 4aCcTh
KOMMYHHUKATHBHbIX YHUBEPCAJbHBIX YU4eOHBIX JeHCTBHIM:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUAMH U
HEeJIsIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaX, aBaTh IMOSICHEHUS [0 XOJAy pEUICHHUs 3a]ayu,
KOMMEHTHPOBATH MMOJTYYEHHBIN pe3ybTarT;

B X0JIe¢ OOCYXICHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOUW TEMBI,
npoOJieMbl, pelIaeMoil 3aJauyu, BBICKA3bIBaTh UJEH, HAIEICHHbIE Ha TOUCK
pelIeHUs, COIMOCTAaBIISITh CBOM CYXICHUSA C CYXICHUAMHU APYTUX YYaCTHHKOB
nuanora, oOHapy>XMBaTh Pa3jiudyve U CXOJCTBO IMO3UIMNA, B KOPPEKTHOU (dopme
(hopmMyJIHpOBaTH pa3HOTIIACHS], CBOM BO3PAXKECHUS;

NPEACTaBISATh PE3yJbTaThl PEIICHUs 3aJauM, SKCIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMPATH (POpMAT BBICTYIUIEHUS C Y4YE€TOM 3ajay



MPE3EHTAIlMU U OCOOEHHOCTEH ayIUTOPHUH.

Y oGyuaromerocst 0yayr c¢opMHpPOBaHbI YMEHHUSI CAMOOPTaHU3AIMH KaK
YacTh PeryJsiTHBHBIX YHHBEPCAJbHBIX YUeOHBIX 1€l CTBUIA:

COCTaBJISITh TUIAH, aJTOPUTM PEIICHUS 3a/a4d, BEIOMPATH CIIOCO0 peIeHus ¢
Y4ETOM UMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpMAITUH.

Y oOyuawmerocsi 0yayr cGopMHpPOBAHbI YMEHHSI CAMOKOHTPOJISI Kak
YacTh PeryJsiTHBHBIX YHHBEPCAJbHBIX YUEOHBIX €l CTBUIA:

BJIAJC€Th  HaBbIKAMHU  TO3HABaTeIbHOM  pediekcuu  Kak  OCO3HAHHS
COBEPIIIAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTAaTOB, BIAIETh
croco0aMu CamMONPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pe3ysibTara pPelIeHUs
MaTeMaTHYECKOM 3aJ1auH;

PEABUAECTh TPYJHOCTH, KOTOPhIE MOTYT BO3SHUKHYThH MPHW PEIICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JTAHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yiIbTaTa eI U YCIOBHIM, OOBSICHATH IPHYNHBI
JOCTIKEHUS WM HEJOCTIKCHHS PE3yJIbTaTOB JIEATESILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETCHHOMY OIIBITY.

Y oOyuyawomerocsas Oyayr c¢GopMHpPOBAHbI YMEHHSI COBMECTHOI
eI TeJIbHOCTH:

NOHUMAaTh W HKCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHAMBUIYAJTbHON
paboThl mpu pelieHud Y4eOHbIX 3a/]ady, NPUHUMATh IeJib COBMECTHOM
JeSITENbHOCTH, TUTAHUPOBATH OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiesTh
BUJIbI pabOT, JIOTOBApUBATHCS, OOCYX JAaTh IMPOIECC W pe3yiabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYykIeHUs, OOMEH MHEHUI,
"MO3rOBble INTYpMBI' H UWHBIE), BBIIOJHATH CBOI YacTh paboOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C IPYTUMH YJICHAMH KOMAaHBI, OICHUBATH
KaueCTBO CBOETO BKJaJa B OOMIMU MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
YYaCTHHKAMU B3aMMOICHCTBHSI.

[TpenmeTHBIC pe3yJbTaThl OCBOSHUS IPOrPaMMBbI IO MaTeMaTHKE Ha 0a30BOM
YpOBHE Ha YpOBHE CpeJHero oO0miero oOpa3oBaHUs MpPEACTaBICHBbI IO ToAam
oOydeHHs] B paMKaX OTIENbHBIX y4eOHBIX KypCOB B COOTBETCTBYIOIIMX pa3jeiax
IPOrpaMMBbl [0 MaTeMaTHKE.

PabGouasi nporpaMmma y4eOHOro Kypca «AJiredpa u Ha4ajaa MaTeMaTHYECKOro
aHaJIM3a»
Kypc «Anrebpa n Hadayia MareMaTHYeCKOTO aHAIIA3a» SIBISICTCS OJHUM W3

HauOosiee 3HAYMMBIX B IpOrpaMMe cTaplield IIKOJbl, IMOCKOJBKY, C OJHOM
CTOPOHBI, OH OOECINEeYMBAET HWHCTPYMEHTAJbHYIO 0a3zy Juisl M3y4YeHUs BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JIPYTOl CTOPOHBI, (POPMUPYET JOTUUYECKOE U
abCTpakTHOE MBIIIJICHUE YYalUXCS Ha YPOBHE, HEOOXOJUMOM JJii OCBOCHMS
KypcoB HUH(POpPMAaTUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTU. B pamkax



JAHHOTO KypcCa y4allluecsl OBJIaJIEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMU
HayKH, KOTOpasi GOpMyIUupPyeT CBOM JIOCTHKEHUSI B MaTeMaThuueckon hopme.

Kypc anreOpbl 1 Hayan MareMaTU4eCKOTO aHajau3a 3aKiaJblBaeT OCHOBY IS
YCIICIIHOTO OBJAaJCHUSI 3aKoHamMu (U3UKH, XUMHUHU, OWOJOTUM, TOHUMAaHUs
OCHOBHBIX TEHJCHIIMM OSKOHOMHKH U OOIIECTBEHHOW KU3HU, TIO3BOJISICT
OpPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIh30BaTh MX B MOBCEIHEBHOW >XKM3HHU. B TOXXe Bpems OBiIajeHUE
a0CTpakTHBIMU M JIOTHYECKH CTPOTUMHU MAT€MAaTUUYECKUMH KOHCTPYKIUSMHU
pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTUHHOCTH
YTBEPKJEHUS, UCTIONB30BaTh 0000IEHNE U KOHKPETH3alln0, abCTparupoBaHue M
aHaJoTHI0, GOPMHUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIUICHUE. B Xo/1e n3yuenus
anreOpbl M Hayajl MaTEeMaTHMYeCKOro aHaju3a B CTaplield LIKOJE Yydaluecs
MOJIyYalOT HOBBIM ONBIT PEHIEHUS NPUKIAAHBIX 3a]a4, CaMOCTOSTEIbHOTO
MOCTPOCHUS MaTEMaTHYECKUX MOJIENe peajbHbIX CUTyallMid M HUHTEpIpETaIuu
MOJIYYEHHBIX  PCIICHHWM, 3HAKOMATCS C  MOpUMEpaMU  MaTeMaTUYeCKUX
3aKOHOMEpPHOCTEM B TMpUpPOIE, HAyKEe M B HCKYCCTBE, C BBIAAIOIIUMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMH.

Kypc oOmamaer 3HAYUTENbHBIM BOCHUTATENBHBIM MMOTEHIIMAIOM, KOTOPBIM
peanuzyercsl Kak 4epe3 yueOHbIN marepuall, cCiocoOCTBYHOIUN (HOPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaK M 4Yepe3 CHeuupuKy ydyeOHOU NesITeNbHOCTH,
TpeOyroiei CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOJIOJKUTEIIBHOM
KOHIICHTPAllUd BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYEHHBIN pe3ysbTar.

B ocHoBe MeToaumku o0Oy4yeHUs anrebOpe W HavajlaM MaTeMaTh4eCKOro
aHau3a JISKUT JIeSITeIIbHOCTHBIN MPUHIUIT O0OyYEHUS.

CrpykTypa Kypca «Anredpa u Hayajia MaTeMaTUYECKOTO aHaJIn3a» BKIIIOYAET
CIIEIyIOIIUE COJEPKATEIbHO-METOIMYECKNEe JHHUM: «Uucia U BBIYUCICHUSNY,
«DyHK1MK ¥ TpaduKkny, « YpaBHEHUS U HEPABEHCTBay, «Hauana maremarnieckoro
aHanuza», « MHOXKeCTBa U JIOTUKa». Bce 0OCHOBHBIE COAEPKATEIbHO-METOINYECKHE
JUHUU W3Y4YaloTCs Ha TMPOTSDKEHWH JBYX JIeT OOy4deHHUsT B CTapliel IIKoJe,
€CTECTBEHHO JIOTOJIHSS IPYT JIpyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMu U
paznenamu. J[aHHBIN Kypc SIBISIETCS WHTETPaTHUBHBIM, MOCKOJIBKY OOBEAUHSET B
cebe CcoIep)KaHHE HECKOJIbKMX  MaTeMaTHYeCKuX JUCUUIUIMH:  anrelpa,
TPUTOHOMETPHUS, MaTEMAaTUYECKUN aHalu3, TEOPUsI MHOXKECTB U Ap. [1o mepe Toro
KakK ydaluecs OBIIaJIeBalOT BCE OoJiee MUPOKUM MATEMATUYECKHM almaparoMm, y
HUX TMOCJIeIOBaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTU4YeCKYyI0 MOJENIb PeabHOM CUTYyaIluu, TPUMEHSITh 3HAHUS, TOJTYyUYCHHbIC B
Kypce «AareOpa W Hadajlla MaTeMarTH4yecKoro aHaiau3a», JUisl PEIICHUS
CaMOCTOATENHbHO  CHOPMYJIMPOBAHHOM  MareMaTWUyecKod 3amadd, a 3areM
HMHTEPIIPETUPOBATH MOJIYUECHHBIN pPe3ybTarT.



ConepxarenbHO-METOANYECKAsl JIMHUS «YHucaa W BBIYKCIEHUS» 3aBEpIIACT
(dbopMHUpOBaHUE HABBIKOB HMCIOIB30BAHUS JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAauyaTo B OCHOBHOM Mikosie. B crapmieil mkone ocoboe BHUMaHUE YAENsSeTCs
(OpPMHUPOBAHUIO MPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOIIUX B CeOs
UCIIOJIb30BaHUE PA3NIUYHBIX (OPM 3amUCH JEHCTBUTENBHOIO YHCIA, YMEHHE
pallMOHAIIbHO BBINOJIHATh JEUCTBUS C HUMH, JeiaTb INPUKUIKY, OLIEHUBATh
pesyaprar. OOyuyaromuecs: MOJIy4YaloT HaBBIKM NPUONMKEHHBIX BBIUYKCICHUH,
BBITIOJIHEHUSL JIEUCTBUU C YMCIIaMH, 3allMCaHHBIMU B CTaHJIapTHON (dopme,
WCIIOIb30BAHUS MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUN.

JIunua «YpaBHEHHsS U HEPABEHCTBa» pEalM3yeTCsl Ha MPOTSKEHUU BCETO
oOyueHuss B cCTaplield IIKOJEe, MOCKOJIbKY B KAXKIOM paslielie IpOorpaMmbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3aad. OOydarouiuecs OBIaJECBAOT
pa3IMYHBIMH METOAAMM PELIECHUs LEJbIX, PAalUOHAIbHBIX, HPPALNOHAIbHBIX,
MOKAa3aTeNbHBIX, JIOTAPUPMUYECKUX U  TPUTOHOMETPUYECKUX  ypaBHEHHI,
HEPABEHCTB U UX cUCTEM. [lonydeHHbIE YMEHHS UCIIONB3YIOTCS IPU UCCIEA0BAaHUN
(YHKUMH C MOMOLIBIO MPOW3BOJHOM, PEIICHHH NPUKIAJHBIX 33434 W 3a7ad Ha
HaxXOXKJCHHEe HauOONbIIMX M HAUMEHbIIWX 3HaueHUd QyHkuuu. [lanHas
coliep)kaTenbHasi JIMHUA BKIIOYaeT B ce0s Takxke (DOpMUpOBaHHE YMEHH
BBINIOJIHATh pacy€rbl Mo (opmyliaM, MpeoOpa3oBaHUs IENbIX, pPAlMOHATBHBIX,
MPPalMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKXKe BBIPAXKCHUM,
cofepXkalllux cTerneHu u Jjorapudmsl. braromaps usyuyeHuro anreOpandeckoro
Marepuana IMPOMCXOAWUT  JalibHEWllee  pa3BUTHE  aJTOPUTMHUYECKOTO U
a0CTPAaKTHOTO MBIIUIEHUSI Yy4aluxcs, (GOPMHUPYIOTCS HaBBIKM JIE€TyKTUBHBIX
paccyxaeHuil, paboTbl C  CHMBOJBHBIMHU  (OpMaMH,  HPEICTaBICHUSA
3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npeniaraer d(QQEeKTUBHbIE WHCTPYMEHTBHI Il PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAY4YHbIX 3aJ1a4, HAINAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
A3bIKA HAYKHU.

ConepxarenbHo-MeToquueckass JUHUA «DyHKIUM U TpadUKW» TECHO
NEPEIIETAETCS C IPYTUMH JIMHUSIMH Kypca, ITOCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
MIOCJIEA0BATEIBHOCTh W3y4YEHUS Marepuana. N3yuenne CTEIEHHOU,
MOKAa3aTeIbHOM, JTIOrapu(PMHUUECKON U TPUTOHOMETPUUYECKUX (PYHKIUI, UX CBOWCTB
U TpadUKOB, UCTOIb30BaHNEe (YHKIIUN I PEIICHUs 3a1a4 U3 JPYTuX y4eOHBIX
IPEAMETOB U pEalbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C pEeUIeHUEM YypaBHEHHH W HepaBeHCTB. [Ipu 3TOM OoJblIOE BHUMaHUE
yaensiercs: GOpMHUPOBAHUIO YMEHUS BbIpaKaTh (GOPMYyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, MCCIENIOBaTh IMOMyYeHHbIE (YHKIUH, CTPOUTH HX
rpaduku. Marepuan 3Toil copepKaTeIbHON JIMHUK HAalleJIeH Ha pa3BUTHUE YMEHHM
M HaBBIKOB, ITO3BOJSIIOIIMX BBIPAXaTh 3aBUCUMOCTH MEXAY BEJIWYMHAMHU B



paznu4HON (opMe: aHATUTHUYECKOW, Tpaduyueckoil u cioBecHoi. Ero msydenwue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMHYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIMH, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopnepxarenbHas JuHUs «Hauama MareMaruyeckoro aHaian3a» IMO3BOJSET
CYILIECTBEHHO PACIIMPHUTH KPYI KaK MAaT€MAaTUYECKUX, TaK W MPUKIAAHBIX 3a/1ad,
JOCTYITHBIX O0y4arouuMcs, Yy KOTOPhIX MOSIBISETCS BO3MOXKHOCTb HCCIIEIOBATh U
cTpouTh Tpaduku (QyHKIUN, ONpeAessITh HUX HauOOIbIINE U HAUMEHbIINE
3HAQUEHHUsI, BBIYUCIATH IUIOMAA (GUryp U OObEMBI TEl, HaXOAUTh CKOPOCTH U
ycKopeHusi mpoiieccoB. JlaHHasi coaep:karenbHash JMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MAaTEMAaTUYECKUX MOJEIEH pealbHbIX CHUTYalluH,
HaXOXJCHUS HAWIYUIIEro pelIeHUs] B MPUKIAAHBIX, B TOM YHCJIE€ COI[MATILHO-
AKOHOMHYECKHX, 3aJa4aX. 3HAKOMCTBO C OCHOBAMHU MAaT€MaTHMYE€CKOro aHaln3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATBHO-TOTHYECKOTO M KPEATUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMM pacro3HaBaTh TMPOSIBJICHUS 3aKOHOB
MaTeMaTUKU B HaykKe, TeXHUKe U wuckycctBe. OOydaromuecss Y3HAOT O
BBIJIAIOIIMNXCS pe3yiIbTarax, MOJyYeHHBIX B XOA€ Pa3BUTHUS MaTeMaTUKU KaK HayKH,
U UX aBTOpaX.

CopeprxarenbHO-MeTonn4ueCcKas JTUHUSA «MHOKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  DJIEMEHTaM  TEOPUM  MHOXECTB.  TeOopeTHKO-MHOXKECTBEHHBIC
MpEACTABICHUS] MPOHU3BIBAIOT BECh KYpC IIKOJIBHOM MareMaTHUKU U Mpejiararor
HanOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONMN BCE pa3/ieNbl MATEMAaTUKU U €€
NPWIOKEHUN, OHU CBS3BIBAIOT PA3HbIE MATEMATUYECKHE NHUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy BakHO JaTh BO3MOXXHOCTH IIKOJIBHUKY TOHHUMATh TEOPETUKO-
MHOXECTBEHHBIM $I3IK COBPEMEHHOM MATEMAaTUKH M UCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICJIEH.

B kypce «Anrebpa M Hayaiza MaTeMaTUYECKOTO aHajiu3a» MPUCYTCTBYIOT
TaKX€ OCHOBBI MaTEMaTHYECKOTO  MOJICIMPOBAHUS, KOTOpbIE IMPU3BaHbI
c(hopMUpOBaTh HABBIKK MOCTPOCHUSI MOJIEJICH peaabHbIX CUTYyaIlu, UCCIIEIOBAHUS
ATUX MOJENed C TIOMOIIBIO ammapara anreOpbl U MaTeMaTHYeCKOTO aHaiu3a u
MHTEPIPETALNUN TOTYUYECHHBIX PE3yJabTaToB. Takue 3aJaHusl BIUIETEHBI B KaXIblii
W3 pa3eioB MPOTrpaMMbl, TOCKOJIbKY BECh MaTepral Kypca IMIMPOKO UCTIOIb3YyeTCs
JUTSL pelIeHUsl MPUKIAAHBIX 3ada4. [Ipu penieHun peanbHbIX MPAKTUUECKUX 3ajad
y4Jaimuecs: pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOJWTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJIb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBAThH
npobiemMy. JleaTenbHOCTh MO (OPMHUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3a/1a4 OpraHU3yeTcsl B MPOLIECCE M3YUYEHHUs BCEX TeM Kypca «AJredpa u Hayana
MaTEeMaTUYECKOrO aHAIN3ay.



B yueOHOM miaHe Ha M3y4yeHHE Kypca aureOpbl M Hadal MaTeMaTHYeCKOTro
aHaju3a Ha 6a30BOM ypoBHE OTBOAMTCA 2 4aca B Henmento B 10 kiacce u 3 Jaca B
Henento B 11 kimacce, Bcero 3a jBa roga oOydenus — 170 dacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOM, MPOIEHTHI,
OeCKOHEUYHBbIE  TEpHOAMYECcKHe  ApoOu.  ApudMeTuueckue  omneparuud  C
palMOHAIIBHBIMU YKCIAMU, TPeo0pa30BaHus YUCIOBBIX BhIpaxeHui. [Ipumenenue
IpoOeil U MPOIEHTOB JJId PELICHUS NPUKIAJHBIX 3a/lad U3 Pa3IMYHbIX OTpacieu
3HAHUU U PEAJIbHOU KU3HHU.

JlelicTBUTENbHBIE 4YHMClA. PalnuoHanbHbIE W HMppalMOHAIBHBIE YHUCIIA.
ApudmMernyeckue omnepaluudd ¢ JeHCTBUTENbHBIMU 4YHcliaMu. [IpuOnumxénHble
BBIYMCJIEHUS, IPABWIIA OKPYITIEHNUS, IPUKUKA U OLEHKA pE3yJIbTara BEIYMCICHUMN.

Cremenp ¢ 1enbiM  mokazareneM. CranmaptHas  (opma  3ammcu
JeicTBUTENbHOTO uucia. Vcmonp3oBanue monmxoxasimied  (Gopmbl  3amucH
JNEUCTBUTENBHBIX YHUCEN I PELUICHUS MNPAKTUYECKUX 3a7ad M IPEICTaBICHUS
JAHHBIX.

ApudpmeTHueckiii  KOpeHb  HarypailpHOW  crtemeHu.  JledictBus ¢
apu(PpMETUICCKUMH KOPHIMHU HATypaJIbHON CTEIEHHU.

CuHyC, KOCUHYC M TaHI€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCUHYC,
apKTaHI€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUSA U HEPABEHCTBA

ToxnecTBa 1 TOX1€CTBEHHBIE TPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. OcHoOBHBIE
TPUTOHOMETPUYECKUE (POPMYJIBI.

VYpaBHEeHHE, KOpE€Hb YypaBHEHUA. HepaBeHCTBO, pEIICHHME HEPaBEHCTBA.
MeTo HHTEpBAJIOB.

Pemenue nenbix v IpoOHO-pallMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB.

Peuienue nppanonanbHbIX YPaBHEHUNM U HEPABEHCTB.

Pemrenre TpUroHOMETPUYECKUX YPABHEHUM.

[IprmeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKUX 3a1a4 U
3a/la4 U3 pa3IMuHbIX 00JacTeN HAYKU U peaibHOM KU3HHU.

DYyHKIUHN U TPaPUKU

OyHkIus, crnocodbl 3amanus ¢yHkuu. [padux Pyaxkmmm. BzammuO
oOparHble (yHKIIUU.

OO6nacTte ompeneneHuss 1 MHOXKECTBO 3HaueHUd (pynkumu. Hymu QyHkimm.
[IpoMexyTKH 3HAKOMIOCTOSAHCTBA. UETHBIE M HEUETHBIE (QYHKIUU.

Crenennast QpyHKIUS ¢ HATYpaJbHBIM U LIENBIM MoKa3aTeneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduKk KOpHS 71-0i CTETICHHU.



TpuroHomeTpuyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUYECKUX
(YHKIIMI YUCIIOBOTO apryMeHTa.

Hauaja MaTreMaTH4eCKOI0 aHaJIu3a

ITocnemoBareabHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIE HOCIEA0BATEIBHOCTH.

Apudmernyeckas U reomeTpudeckas mporpeccuu. beckoHeuHo yObIBaroIas
reoMmerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIECH TreoMeTpruyeCcKon
nporpeccur. opmyina CIOKHBIX MPOLUEHTOB. MCHosib30BaHME MPOTrPECCUU A
pEIIEHUS PEABHBIX 3aJ1a4 IIPUKJIAIHOTO XapaKTepa.

MHoxecTBA M JIOTHKA

MHOXeCTBO, Olepaluyu HajJ MHOXecTBamu. Jluarpammel Oinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO ammnapara Ui OINWCAaHUsS PEaIbHBIX
IIPOIICCCOB M SIBJICHUM, IIPH PEIICHUH 3aJ1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, ClIeICTBUE, 10Ka3aTeIbCTRO.

11 KUIACC

Yucaa v BBIYHCTCHUS

Harypanbnsie u nensie yncna. [IpuzHaku 1e1MMOCTH HEIIbIX YHCEIL.

Crenens ¢ palmoHaIbHbIM NOKa3aresieM. CBOKCTBA CTENEHHU.

Jlorapudm uucna. JleciTHUHbIE U HATYpaJIbHbIE JOTrapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BHIpAKEHUN, COIEPIKAIINX JIOTapU(PMBI.

[IpeoOpa3zoBanue BbIpAKEHUM, COAEpPKALUIUX CTEMEHU C PalUOHAIBHBIM
ITOKA3aTENEM.

IIprMepb! TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazarenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUSI U HEPABEHCTBA.

CucTemMbl TMHEWHBIX YpaBHEHUH. PellleHne NMpUKIanHbIX 3a7ad C ITOMOIIBIO
CUCTEMBI JIUHEHWHBIX YPABHEHUU.

CuHcTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3aJad W 3aJad M3 PA3IMYHbIX 00JacTell HAyKW M peajbHOU
KU3HHU.

DOyHKUMH U TPaPUKH

Oyukius.  [lepuonuueckne  ¢yHkuuu. [IpoMexxyTKM  MOHOTOHHOCTHU
¢yHkuuu. MakcMMyMbl 1 MUHUMYMbl QyHKIMU. Hambonbliee W HavMeHbIIEe
3HaYeHUE (PYHKIUU HA IPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUU, KX CBONCTBA U TpadUKH.

[TokazarenpHas u jorapugmuyeckas QyHKIMH, UX CBOMCTBA U TpaduKH.



Ucnonb3oBanne rpadukoB GYHKIUN IS PENICHUS YpaBHEHUN W JIMHEWHBIX
CUCTEM.

Ucnons3oBanue rpadukoB (QYHKIUNA [ HMCCIEAOBaHUS TMPOLIECCOB MU
3aBUCUMOCTEHN, KOTOpbIE BO3HUKAIOT MPU PEHICHUM 3a7ad U3 JIPYrUX Y4YEOHBIX
MPEIMETOB U PEAITIBHOM KU3HMU.

Hauvana maTremMaTn4yeckoro aHajm3a

HenpepoiBHble GyHKIIMU. MeTOA MHTEPBAIOB AJIsl PEIICHHS] HEPABEHCTB.

[IpousBonHas  ¢yHkuuu. leomerpuueckuidi W (QU3NYECKHII  CMBICH
MIPOU3BOJAHOM.

[IpousBonHble  »neMeHTapHBIX  GyHKUUNA.  DopMmMysiabl  HaXOXKICHUS
MPOU3BOJIHON CYMMBI, MPOU3BEICHUS U YACTHOTO (PYHKIIMIA.

[IpumeHeHne nMpou3BOAHON K MCCIEN0BaHUIO (YHKIMHA Ha MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxaeHne HauboiblIero 1 HAaMMEHbBIIETO0 3HaYeHUsT (PYHKIIMU Ha
OTpE3KE.

[IpuMeneHne mNPOU3BOAHOM I HAXOXKICHHS HAWIY4YlIEro pPENIEHUS B
NPUKIIAIHBIX 3aJa4ax, Ul ONpEIEJEHUs CKOPOCTH IIpoIecca, 3aJaHHOTO
dbopMyIoit wim rpa@uKoM.

ITepBoo6Opa3znas. Tabnuia nepBooOpa3HBIX.

Wurerpan, ero reoMeTpuueckud u (¢GuU3MUECKUM CMbICI. Bbluucnenue
uHTerpana no gopmysne Herorona—IJleiiOHua.



Ilnanupyemble nmpeaMeTHbIe pe3yJbTaTbl 0cBOeHUsl (enepajibHoOil padoueit
nporpaMmmsl  y4eOHOro kypca '"Ajareopa M Hadaja MaTreMaTH4eCcKOro
aHaju3a' Ha 0a30BOM YPOBHE HA YPOBHE CpPeAHero o0uero o0pasoBaHms.

OcBoenune yueOHOTO Kypca «Anrebpa U Hayalla MaTEeMaTHYECKOTO aHAIIU3ay
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHs JODKHO OOECIeYMBaTh TOCTHKECHHUE
CIICAYIONINX MPEIMETHBIX 00Pa30BaTENbHBIX PE3YIHTATOB:

10 KUIACC

Yucaa v BIYMCICHUA

OnepupoBaTh MOHATHAMU: PALUOHAIBHOE W JIEWCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAs U JIeCATUYHAsA JPOOb, IPOLEHTHI.

BeimonHaTh  apudMeTHUECKHe ~ Oneparuu ¢ palMOHAIBHBIMH |
NEHUCTBUTENBHBIMU YUCIIAMU.

BolinonuaTh npuOauKEHHbIE BBIYMCICHUS, UCIIONbB3Ys MpPaBUia OKPYITICHHUS,
Jenarh NPUKUAJKY U OLEHKY PE3yJIbTaTa BbIUYACICHUMN.

OnepupoBaTh NOHATHSAMHU: CTENEHb C LEJNbIM IIOKa3aTejaeM; CTaHJapTHas
dopma 3amucu  JIEHCTBUTENIBHOTO 4YKCJA, KOPEHb HaTypaJlbHOM CTENEHH;
UCIIOJIb30BaTh MOJAXOALLYI0 (POpMY 3alUCH IEHCTBUTEIbHBIX YHCEI JJIS PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TAHI'€HC IPOU3BOJBHOIO YIJIA;
MCIIOJIb30BAaTh 3aMUCh MPOU3BOJIILHOTO YIVIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKHE
GbyHKIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHATHUAMH: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
pauMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPAaBHEHUE;

BolnonHaTh npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUW W pelIaTh
TPUTOHOMETPHUUYECKNE YPABHEHMUS.

BoimonuaTh npeoOpa3oBaHus 1EJIbIX, PAMOHAIBHBIX M HUPPAIMOHAIBHBIX
BBIDQ)KECHUM W pemarb OCHOBHBIE  THUIIBI  LEJbIX, pAlUOHAJIBHBIX U
MppalMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JUIsl PEUICHUS] MaTEMAaTUYECKUX 3aja4
M 3a]71a4 U3 Pa3IMYHBIX 001acTe HAYKU U peaIbHON KU3HU.

MognenupoBaTh peajibHble CHTyalldd Ha sI3bIke anreOpbl, COCTABISTH
BBIPDAXKECHUS, YPABHEHMs, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIN C HCIIOJIb30BAHMEM afmapara anreopsbl.

DOyHKUMH U TPaPUKH



OnepupoBaTh MOHATUSAMU: (PYHKIIHS, CIOCOOBI 3aMaHus (PyHKIHH, 00JIacTh
ONpeNeNeHUs] U MHOXECTBO 3HAYeHUH (yHKUUHU, Tpapuk (PyHKUIUH, B3aUMHO
oOparHble (PyHKIHUU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTD (DYHKITUH, HYIH (PYHKIINH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBarh rpaduku GyHKUNN AJIs pELLICHUS] YpaBHEHUI.

Crpoutb U uMTaTh rpaduku JUHEHMHONW (YHKIUHU, KBAAPATUYHOU (DyHKLINH,
CTENEHHON (PYHKIIMH C LIEJTBIM MOKa3aTEeIEM.

Hcnonp3zoBarh rpadguku (YHKIUM A8 HUCCIENOBAaHUSA IPOLIECCOB U
3aBHCUMOCTEHN IMpH PELIEHUM 3aJad U3 APYTruX y4yeOHBIX IMPEIMETOB M PEATbHOU
KU3HU; BBIpAXKaTh (OpMyIaMH 3aBUCUMOCTH MEXITy BEITUUYUHAMH.

Havana mareMaTnyeckoro aHajiu3a

OnepupoBaTh MOHATUSIMHU: TOCIENOBAaTEIbHOCTb, apudmeTnyeckas u
reoMeTpudecKasi Iporpeccuu.

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBaIOIIasi TeOoMEeTpUYecKas
MPOrpeccusi, CcyMMa 0ECKOHEUHO YOBIBAIOUIEH r€OMETPUUECKON TPOrPECCUHU.

3aaBarh MOCJIEI0BATEIHHOCTH PA3IIMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEN0BATEIBHOCTEW U MPOrPECCUid Ui PEeIIeHUs
peanbHBIX 33]1a4 MPUKIAIHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OmneprpoBaTh NOHATUSAMU: MHOXECTBO, OTIEPAIIUU HAJl MHOXKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar JJii  ONHCaHUs
pEeaNbHBIX MPOLIECCOB W SBJICHUW, NPU PEIICHWH 3a7ad M3 APYTruX y4eOHBIX
MIPEIMETOB.

OnepupoBaTh  THOHATUSMHU: ONpENENICHHe,  Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO.

11 KUIACC

Yuciia ¥ BBIYUCTICHUA

OnepupoBaTh MNOHATUSAMHU: HATypaJIbHOE, LEJIOE€ YHCIO; HCIOJIb30BATh
IIPU3HAKU JEIMMOCTH LENBIX YUCEI, PA3JIOKEHUE YUCiIa Ha MPOCThIC MHOXKHUTEIU
JUISL pELLICHUS 3a/1a4.

OnepupoBaTh NOHIATHEM: CTENEHD C PALIMOHATIBHBIM I1OKA3ATEIIEM.

OneprpoBaTh MOHATUSAMU: JIOTApU(PM YHUCIA, AECITUYHBIE U HaTypaslbHbIE
JoTapu@MmeI.

YpaBHeHUS U HEPABEHCTBA

[IpumenaTs cBoicTBa CTemeHM Ui IPeoOpa3oBaHUS  BBIPAKEHUH;
OIEpPUPOBATh IOHATUAMHU: IIOKA3aTEJIbHOE YPAaBHEHHUE W HEPABEHCTBO; peuIaTh
OCHOBHBIE THUIIBI II0KA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.



Bremonnsate npeoOpa3oBaHMs — BBIpOKEHUH, coOIep)KaluX Jorapugmer;
ONIEpUPOBaTh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; PELIaTh
OCHOBHBI€ THUIIbI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxonuTe pemenns npocTenmmnx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CUCTEMA JIMHEWHBIX YPAaBHEHWN U €€ pEIICHHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUU Ul PELICHU IPAKTUYECKUX 3a1a4.

Haxonute peuienus npocTenmmx CUCTEM U COBOKYIIHOCTEN pallMOHAJIBbHBIX
YPAaBHEHHU U HEPABEHCTB.

MopenupoBaTb peajbHbIE CHUTyalldd Ha f3bIKE aireOpbl, COCTaBIATh
BBIDAXKCHUSA, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHMIO 3a/ayH,
MCCJIeI0BaTh IOCTPOEHHBIE MOJIENH C UCIIOIH30BAaHUEM ammapara ajareOphl.

DYyHKIUN U TPAaPUKHU

OnepupoBaTh  HOHATUSAMHU:  MEpHOAMYECKas  (PYyHKUUSA, MPOMENKYTKU
MOHOTOHHOCTH (DYHKIMH, TOYKM OJKCTpeMyMma (yHKIUH, HauOoiblliee U
HauMeEHbIllee 3HaYeHUs (QYHKIUUM Ha TMPOMEXKYTKE, HCIOIb30BaTh HX IS
UCCIeI0BaHus (PYHKIMH, 3aJaHHON TPpaUKOM.

OnepupoBaTh MOHATUAMM: TpapUKU IMOKA3aTENbHOM, JIOrapupMUUECKOl U
TPUTOHOMETPUYECKUX (DYHKIUI; N300paxarh UX Ha KOOPAMHATHOM IUIOCKOCTH M
WCIIONb30BATh JIJISl PELIEHUSI YPAaBHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM TIOCKOCTHU I'pa(pUKU TMHEHHBIX YPaBHEHUH U
WCIIOIB30BATh UX JUIS PELICHUS CUCTEMbI IMHEUHBIX YPABHEHUM.

Hcnonp3oBarh rpaguku (YHKIOUM A8 UCCIENOBAaHUSA IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX y4€OHBIX TUCHUILINH.

Hayaia mareMaTu4ecKoro aHaju3a

OnepupoBaTh MOHATHAMH: HENpepbiBHAs (QYHKIUS; NMPOU3BOAHAS (DYHKIUY;
UCMOJIb30BATh FEOMETPUUECKUNA U PU3NYECKUI CMBICI IPOU3BOAHOM I pEeIIeHUs
3a1ad.

Haxonutb mpou3BOHBIE 3EMEHTAPHBIX (DYHKIM, BEIYUCIATH TPOU3BOJHBIE
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh NPOU3BOIHYIO I UCCIEN0BaHUSA (DyHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl UCCIAEA0BAHUS K IOCTPOEHHUIO IpaduKOB.

Hcnonp30Bare MPOM3BOAHYIO JUISI HAXOXKIACHHS HAWIYYIIETO PELICHUS B
IIPUKJIAIHBIX, B TOM YUCJIE COLMAIbHO-OKOHOMUUYECKHX, 3a1a4ax.

OnepupoBaTh MNOHATUSAMM: IIepBoOOpa3Hasi W  HHTErpai; IOHUMATh
reoMeTpUYeCKUi U (PU3NYECKUN CMBICI UHTErpaa.

Haxonute nepBooOpa3Hble AJIEMEHTAPHBIX (YHKUUN; BBIYUACIATH HUHTErpal
o ¢popmyne Hetorona—JIenouuma.

Perare npukiiaHbIe 3a1a44, B TOM YHCIIE COLUAIBHO-I)KOHOMUYECKOTO U
(bu3nyecKoro xapakrepa, CpeJICTBAMU MaTEMaTUYECKOTO aHaJIN3a.



PabGouas nporpamma y4yeoHoro kypca «I'eomerpus»
[eomerpust siBAsieTCs OAHUM M3 0A30BBIX IMPEAMETOB HA YPOBHE CPEIHETO

oOmiero oOpa3oBaHusl, Tak KaKk OOECIEYMBAET BO3MOXKHOCTh HW3YYECHHS Kak
JUCIUIUIMH €CTEeCTBEHHO-HAYYHON HAIIPABICHHOCTH, TaK U TYMAHUTAPHOM.

Jlornueckoe MbllUIeHUE, (HOPMHUPYEMOE NPH HM3YYEHHH OOYYarOIMMHUCS
MOHATUMHBIX OCHOB TE€OMETPUM U TOCTPOCHUM UEMOYKH  JIOTMUYECKUX
YTBEPXKJICHUN B XO/I€ PEIICHUS TeOMETPUUYECKUX 3aj]ad, YMEHHUE BBIJIBUTATh U
ONpOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO MCHOIB3YIOTCA NPHU PEIICHUH 3a/1ad
€CTEeCTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTH U3 Kypca (PU3UKHU.

YMeHne OpUEHTUPOBATHCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX O0JIaCTSAX NEATEeNbHOCTH 4enoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHH H
NPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLUaIbHOTO ObITHs, (dopMa
OTPaXEHUSI OKPYXAIOLIEro MHpA, YCIOBHUE YCHEUIHOIO MO3HAHUS M aKTHUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUABl y4eOHONW U TPYIOBOU JEATEIHLHOCTH,
ABIIAETCSI ONHUM U3 MPO(ECCHOHANIBHO Ba)KHBIX KauecTB, MOATOMY aKTyajbHa
3ajaya (GOPMHUPOBAHUSL Yy OOYYalOIIUXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBUIHOCTH OOPAa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JIEATETHLHOCTH M0 MHOTHM HAINPABICHUSIM.

Llens ocBoenust nporpammbl yueOHoro kypca «leomerpus» Ha 0a30BOM
ypoBHe o0O0OyueHus — 001e00pa3oBaTelbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOyyJarommxcs uepe3 o0ecreueHrne BO3MOKHOCTH MIPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATHUYECKUX TI'COMETPUYCCKMX 3HAHWUH W  JICUCTBUH, CHEIU(UIHBIX
r€OMETPUH, BO3MOXHOCTH  YCIEUIHOTO  MPOJOJDKEHUsT  oOpa3oBaHUsA IO
CHELHUATBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM I€OMETPUHU.

[Iporpamma 1o TeomMeTpuu Ha 0a30BOM YPOBHE TMpeAHA3HAUYCHA JUIs
0Oy4aromuXxcsi CPEAHEH HIKOJbI, HE HUCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHECHHM
Ha YpOBHE OCHOBHOTO 001iero obpazoBanus. Takum oOpa3zom, oOydaromuecs: Ha
0a30BOM YPOBHE JIOJIKHBI OCBOUTH OOIIIME MaTEMaTHYECKUE YMEHUS, CBI3AHHbBIE CO
CHEeM(PHUKON TeOMETPUN U HEOOXOAMMBIE Ui JKU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHM UMEIOT BOBMOXXHOCTh U3yUUTh T€OMETPHUIO OoJiee TIIyOOoKOo, eCiu
B JaJbHEHIIEM BO3HMKHET HEOOXOJAMMOCTh B T'C€OMETPUYECKHX 3HAHUSAX B
npo¢eCCUOHAIBLHOM eI TETbHOCTH.

JlocTHKEeHHE 1eNM OCBOCHMS MPOrpaMMbl OOECIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuOpUTETHBIMM 3aJadyaMu  OCBOEHHUSI  Kypca
«I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 kitaccax sBIsItOTCS:

e (opmupoBaHHE TpEACTABICHHS O TEOMETPUM KaK YacTh MHPOBOU

KYJIBTYPBI U OCO3HAaHHE €€ B3aUMOCBS3H C OKPYKAIOIIMM MUPOM;



e (opmupoBaHHe MpEACTABICHNUS O MHOTOTPAaHHHUKAX U TeIaX BpPaIEHUs KaKk
0 BaXKHEWIIMX MAaTEMaTUYECKUX MOJEIAX, IMO3BOJAIOUIUX OMHUCHIBaTh U
U3y4aTh pa3HbIe SIBJICHUS OKPYKAIOLIEro MUpa;

e (opmupoBaHHE yMEHHUs paclo3HaBaTh Ha YepTekKaX, MOJEISIAX M B
pearbHOM MHUpPE MHOTOTPAHHUKH U TE€JIa BpalllCHUS;

e OBJAJICHHE METOJaMHU PELICHUs 3a7a4 Ha MOCTPOCHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX QUTYP;

e (QopmMupoBaHHE€ yMEHHS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHUKaX M TeJlaX BPAlIEHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  AJITOPUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3a]ady;
dbopMHUpOBaHUE  yMEHHUS  MPOBOJUTH  HECIOXKHBIE  JOKa3aTeJbHbIE
pacCyKIeHUsl B XOJI€ PEIICHHsS] CTEPEOMETPUUYECKUX 3adady M 3a7ad C
IIPAKTUYECKUM COIEPKAHUEM;

e pa3BUTHE MHTEJUIEKTyaJIbHBIX U TBOPYECKHUX CrocoOHOCTEMN
oOyyaroluxcsi, IO3HABATEIbHOM  aKTUBHOCTH,  MCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIYHOCTU MBIIIUICHUS;

e (opmupoBanue GYHKITMOHATBHON IPAaMOTHOCTH, peleBaHTHOM
FEOMETPUM: YMEHHE pPaclO3HaBaThb IMPOSBICHUA T'€OMETPUUYECKUX
MNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallUsIX W MPU U3YYEHUU JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (opMyIupoBaTh HMX Ha S3bIKE
TEOMETPHUH U CO3AaBaTh FT€OMETPUUYECKUE MOEIH, IPUMEHSITh OCBOEHHBII
reOMETPUYECKUN amnmapar [Jisl PEHIeHHs] MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATh NOJyYEHHBIE PE3YJIBTATHI.

OTnuuuTenbHOH OCOOEHHOCTHIO MPOrPaMMBbl SBJISIETCS BKJIIOUEHHE B KYpC
CTEPEOMETPHUM B HaYaJIe €r0 U3yUEeHUs 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHUBHOTO
MO3HAHUA, U OINpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl HUMH, UTO
CHOCOOCTBYIOT ~Ppa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBILIUICHHUS,
CTUMYJIUPYET NIPOTEKAaHNE UHTYUTUBHBIX MNPOLIECCOB, MOTUBUPYET K JAJIbHENIIEMY
U3YUYEHUIO MPEIMETA.

[Ipennourenne oTAAETCS HAVISAHO-KOHCTPYKTUBHOMY METOLY OOy4Y€HUs, TO
€CTh TEOPETUUYECKUE 3HAHMS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTb MPEIMETHO-
MPAKTUYECKON AEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalllUXCd B Kypce€ CTEpEOMETpUM IPOBOAMTCSA 3a CUYET pEIICHUs 3aJad Ha
CO3/IaHME€  NPOCTPAHCTBEHHbIX 00pa3oB M  3aJad HAa  ONEpUPOBAHUE
MIPOCTPAaHCTBEHHbIMU OOpa3zamu. Co3naHue oOpa3a MPOBOAUTCSA € ONOPOM Ha
HaDUSITHOCTh, @ OINEpUpOBaHHE OOpPa3oM — B YCIOBUSAX OTBJIEYEHUS OT
HAITISIIHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOTHOTO COIEPKAHMUS.



OcHoBHbBIE cozepkarenbHble TMHUU Kypca «leomerpun» B 10—-11 knaccax:
«MHororpanHukny, «lIpsiMble U MIIOCKOCTH B MPOCTpaHCTBEY, «Tena BpaiieHus»,
«BeKTOphl ¥ KOOPIUHATHI B MIPOCTpaHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUM
pacrpeensieTcs HE TOJNbKO IO COAEpKaTeIbHbIM JIMHUSIM, HO W IO Tojam
0o0yd4eHHs Ha yPOBHE CPEIHET0 O0IIero 00pa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaram
OCBOGHMsI paboueil mporpamMMmbl, pacnpeleNéHHbIM [0 ToaaM OOydeHws,
CTPYKTYpPUPOBAHO TaKUM O0Opa3oM, 4YTOObI OBJIQJICHUE T'€OMETPUUECKUMU
MOHATHUSIMU U HABBIKAMH OCYLIECTBIISUIOCH MOCJIEA0BATENBHO U MOCTYIATEIbHO, C
cOOIOIEHHEM TIPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBbIE 3HAHUS BKIIIOYAINCH B
OOIIyI0 CHCTEMY TE€OMETPUUYECKUX MPEACTaBICHUN OOydaroluXcs, pacIiupss u
yonyossaa €€, o0pasysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

Ha usyuenue reomerpun otBoauTcs 2 yaca B HeAento B 10 knacce u 1 yac B
Heaemo B 11 kiracce, Bcero 3a gBa roaa oOydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TOHATUS  cTepeoMeTpud. Touka, mTpsMas, IJIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 akCMOMaTHMYECKOM IIOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anMmHOE pacnonokeHWe MNpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
IapajulesIbHble M CKpeIMBaroImuecs ImnpsMble. [lapannenbHOCTh HpsAMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IAPAIUICIBbHBIE IIPSAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX NPAMBIX; NAPAJUIEIBHOCTDh NMPSIMON U IUIOCKOCTU. YIUIBI C
COHANpPABJICHHBIMU CTOPOHAMM; YIOJ MEXKIy IMpsSMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: HapaJljIeJIbHbIC IIJIOCKOCTH; CBOMCTBA
napajielIbHbIX IUIocKocTed. [lpocreifmue mpocTpaHcTBeHHBbIE (UTYpHI Ha
IUIOCKOCTU: TETpa’Ip, Ky0, nmapajuiesenuIes]; ToCTpOeHUEe CEUeHHI.

[leprieHIUKYAAPHOCTD NMPAMON M TUIOCKOCTH: MEPIEHINKYISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IMpsSMbIC NApaUICIbHbIE W NEPHEHAUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IIPSAMOM M IUIOCKOCTH, TeOpeMa O MpsIMOH
NEPIECHAUKYISIPHON IUIOCKOCTHU. YIIIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOM U
IUIOCKOCTBIO;  JABYI'PAHHBIM  Yroji, JIMHEWHBIA yIroJl  JABYIPAHHOIO  yIJa.
IleprieHIUKYISAp M HAKIOHHBIE: PACCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE
OT M[psAMOM 10  IUIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHUKYyIIpHOCT  IUIOCKOCTEM: IPU3HAK  MEPHEHIUKYJISIPHOCTH  JABYX
IIoCKOCTEN. Teopema o TpEX NMEPIECHAUKYIAPAX.

MHororpaHHMKu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOTOIPAaHHMKA, BBIIYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronbHas
MpU3Ma; TpaHd U OCHOBAHUA MPU3MBIL, IpsiMasi U HAKJIOHHAs MPHU3MbI;, OOKOBasi U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapannenenurnen, MPSMOYTOJIbHBIN
napajuiesienunes u ero coucrBa. [lupamupa: n-yroiapHas nupamuiia, TPpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJTHAS TOBEPXHOCTh MUPAMUJIbL; PABUIIbHAS U
yced€HHasg MNHpaMuAa. OJEMEHTBl NpuU3Mbl W nupaMunabl. lIpaBuiibHbIE
MHOTOTPaHHUKH: IMOHATHE NPABUIBHOIO MHOTOTPAaHHHMKA; NPAaBWIIbHASA IpU3Ma U
[paBUJIbHAS MHPAMUJA; IPAaBWIbHAs TPEyrojibHAas IHUpaMUAa W IPABUIbHBIN
terpayap; KyO. IlpencraBneHue o MNpaBUIBHBIX MHOTOTpaHHUKAX: OKTadp,
nojekasap u ukocadap. CeyeHus Npru3Mbl U MUPAMUIBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTA.  ODJIEMEHTBl CHMMETPHMM B  NHpPAMHJAX, HapaJUIeJIeNHIeax,
IIPAaBUWIbHBIX MHOTOTPaHHUKAX.



Bbruncnenue 91€eMEHTOB MHOTOIPDAaHHUKOB: pEOpa, [UMaroHalu, YIJIbL
[Tnomans OGOKOBOM MOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH NPSIMOM TPHU3MBI,
IJIOAAb OCHOBAHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Inomanes OOKOBOW NOBEPXHOCTH M MOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O IUlomaad ycedéHHoW mmpamuapl. [lorstne 006 o00béme. OOBEM
APaMUbL, IPU3MBI.

[TogoOubie Tena B mnpocTtpadcTBe. COOTHOIICHUS MEXKIY IUIOHMAIIMU
MOBEPXHOCTEN, 00bEMaMU TOJOOHBIX TETI.

11 KJIACC

Tena BpanieHust

[Humuaapuyaeckas TIOBEPXHOCT, oOpasytorue ITUTHHIPAIC CKOM
MOBEPXHOCTH, OCh IIWIMHAPUYCCKOW TOBepXHOCTU. llwmmHap: ocHOBaHUS W
OOKOBasi TIOBEPXHOCTh, OOpasyrolias M OCh; IUIOMIaJAh OOKOBOHW U ITOJHOM
MOBEPXHOCTH.

Konndeckass moBepXHOCTh, 00pa3yronue KOHUYCCKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW MOBepXHOCTH. KoHyC: OCHOBaHME M BEpIIMHA, 00pa3yroIIasi
M OChb, IUIONIAJAh OOKOBOM W TOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3syroliie 1 BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIaJAb MOBEPXHOCTU CREPHI.
B3aumHoe pacmonoxenue cepbl U TUIOCKOCTH; KacareabHas TUIOCKOCTh K cdepe;
IJI0IAIb CEephI.

N306paskeHue Ten BpallleHus Ha IIocKocTh. Pa3BépTka uiMHapa U KoHyca.

KomOuHammm Tenm BpalieHWss W = MHOTOTPaHHUKOB. MHOTOTPAaHHWK,
OMHMCAaHHBIA OKOJNIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, W TEJO
BpaIeHUsI.

[Tonsarue 06 00bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 06 00bEME
MPSAMOYTOJIBHOTO TapayjieNenunena u cieAcTBus u3 He€. OO0bEM IunmmHIpa,
koHyca. O0bEM mapa u miomass chepsl.

[Tomobubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEpXHOCTEH, 00bEMaMu TOJJOOHBIX TEJI.

Ceuenuss mwivHApa (TApaIeTbHO W TEPHEHAWKYISIPHO OCH), CEUCHUS
KOHyca (TapajuleIbHOe OCHOBAHHWIO M MPOXOJSINEe Yepe3 BEpIINHY), CEUCHHUS
mapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mockocTH U B TpocTpancTBe. CI0KEHUE U BBIYMTAaHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4MCiO. Pa3nokeHre BEeKTOpa 1Mo TPEM HEKOMILIAHAPHBIM
Bektopam. [lpaBmio mapamrenenunena. Pemienune 3amad, CBSI3aHHBIX — C
NpUMEHEHUEM TpaBWil JEHCTBUH ¢ BekTopamu. [IpsimoyronbHas cuctema



koopauHart B IpoctpaHcTBe. Koopaunarel Bekrtopa. Ilpocreimme 3amaum B
KOOpAMHATaX. Yroil Mexay BekTopamu. CKaISIpHOE MPOU3BENCHUE BEKTOPOB.
Briuncnenve yrioB Mexay NpsSIMbIMU M IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ ITPY PELIICHUU T€OMETPUUECKHX 3a/1a4.



IIpenmeTHble pe3yabTarbl MO OTAEJBHBIM TeMaM Y4e0HOro Kypca
«I'eomeTpus».
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsSIMasi, INIOCKOCTb.

[IpuMEHATH AKCMOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX IPU PEIICHHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUAMU: TAPALIEIBHOCTb U MEPIEHIUKYISIPHOCTh MPSAMBIX
Y IJIOCKOCTEHN.

KnaccudummpoBarb B3aMMHOE pacHOJIOKEHHE MPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIA Yroj, TpaHU JABYI'PAHHOIO YIva,
pedpo IBYrpaHHOrO yIJa; JUHEHHBIA Yroj JBYTpaHHOrO yIJa; IpaaycHas Mepa
JABYT'PaHHOTO yTJIa.

OneprpoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBINYKJIBIH M  HEBBITYKJIbIHI
MHOTOTPaHHUK, 3JIEMEHThl MHOTOI'PaHHUKA, PABUIIbHBI MHOTOTPaHHUK.

Pacrnio3HaBarb OCHOBHBIE BHUJbl MHOTOIPAHHHMKOB (IMpamMuja; NpHU3Ma,
IIPSAMOYTOJIBHBIN NapaJIeenunesn, Kyo).

KnaccupumupoBarb ~ MHOTOIpaHHUKH,  BbIOMpas  OCHOBaHMS A
Kinaccuukanuu  (BbINYKJIbIE M HEBBIMYKJIbIE MHOTOIPAHHUKH; MPaBUJIbHBIE
MHOTOTPaHHUKH; NPSIMbIE€ U HAKIIOHHBIE IPU3MBbI, NapaJIIEIICIUIIECbI).

OnepupoBaTh NOHATHAMU: CEKyLIasi INIOCKOCTh, CEYEHHE MHOTOI'PAaHHHUKOB.

OOBACHATH NPUHIUIIBI TOCTPOEHUS CEUEHUI, UCIIOB3YsI METO] CJIEOB.

CrpouTh CceueHHS MHOTOTPAHHUKOB METOAOM  CJIEAOB,  BBIMOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXU U3 PUCYHKOB NIPOCTBIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHH3Y.

Pemiare 3a1aun Ha HaXOXKJIEHHE T€OMETPUUYECKUX BEIMYMH 10 00pa3laM Win
aIropuT™MaM, MPUMEHSAS H3BECTHbIE AHATUTUYECKHE METOAbl MPU PEIICHUU
CTaHAAPTHBIX MAaTeMaTUYECKHX 3a7a4 Ha BBIYMCICHUE PACCTOSHUNA MEXIY IBYMSI
TOYKAMH, OT TOYKH JO HpsIMOM, OT TOYKH [JO IUIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

Pemarp 3aaun Ha HAXOXKAEHUE T€OMETPUUYECKUX BEJIMYMH MO o0pa3laM WM
aIropuT™MaM, IPUMEHSAS H3BECTHbIE AHATUTUYECKHE METOAbl MPU PEIICHUH
CTaHAAPTHBIX  MAareMAaTWYECKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXKIY
CKpEILMBAIOIIUMUCS TPAMBIMH, MEXIY MpsIMOA U IUIOCKOCTBbIO, MEXIY
MJIOCKOCTSAMM, IByTPAHHBIX YTJIOB.

Boruucisate 00bEMBI 1 IIJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma,
nupaMuja) ¢ TOpUMEHEHHeM (GOpMyN; BBIYHCIATH COOTHOIICHHUS  MEXAY
IUIOIIAIIMU IOBEPXHOCTEHN, 00bEMaMU OAOOHBIX MHOTOTPaHHHUKOB.



OnepupoBaTh MOHATHSMU: CUMMETPHUSI B MPOCTPAHCTBE; LEHTP, OCb U
TUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HWHTEPHPETUPOBATh HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKHX (PUTYypaxX, MPEICTABICHHYIO HA YepTexax U
PUCYHKaX.

[IpumensTe reomeTpuueckue (aKThl I PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEIIoNaratolMx HECKOJIBKO IArOoB PEUIEHHUs, €CJIM YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATr OpOCTEHIIME MNPOrPaMMHBIE  CpPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAMTE TpPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOIE U
KU3HM, PACIIO3HABATH IPOSIBJIEHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIC 3HAHUSA HA IPAKTHUKE: AHAJIU3UPOBATh pEabHbIC
CUTyallUd W TNPHUMEHATh H3YUYCHHBIC MOHATHS B TNIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku CQPOpPMYIUPOBAHHOM MPOOJIEMBI, MOJEIUPOBATh peajbHbIE
CUTyallul Ha S3bIKE TE€OMETPHUM, HCCIECI0BAaTh IOCTPOEHHBIE MOJEIU C
MCITOJIb30BAHUEM T€OMETPHUECKUX TIOHSITHI M TEOPEM, ammapara aareOpsl; peniarh
NPaKTUYECKUE 3a7a4, CBI3aHHbIEC C HAXOXKIECHUEM I€OMETPUYECKUX BEJTUYHH.

11 KUIACC

OmnepupoBaTh MOHATHSAMH: IIMIMHAPUYECKAs TOBEPXHOCTb, OOpa3yrolIne
HWIMHAPUYECKOM  MOBEPXHOCTH;  IWIMHJIpP;  KOHHUYECKas  IOBEPXHOCTD,
oOpasyrolue KOHHYeCKON TOBEPXHOCTH, KOHYC; c(hepruueckasi HOBEPXHOCTb.

Pacno3naBats Tena BpaieHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI TOTYUYCHHSI T BPALICHUS.

Knaccuduimponars B3auMHOE pacronoxeHue chepbl U MI0CKOCTH.

OneprpoBaTh NOHATHUAMHU: IIAPOBOIl CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CErMEHTAa; IIapOBOW CJIOW, OCHOBAaHWE IIAPOBOTO CJOS, BHICOTA IIAPOBOTO CIIOS;
LIaPOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAAM  MOBEPXHOCTEM TeJl  BpallleHus,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (DOpPMYII.

OmnepupoBaTh TOHATHUSMHU: MHOTOTPAHHUK, BIMCaHHBIM B cdepy u
ONUCaHHBIM OKONO cdephl; chepa, BNHUCaHHAS B MHOTOTPAHHUK WU TEJO
BpallleHUS.

Bb4ncasTh COOTHOLIEHMSI MEXIY IUIOIAASIMH MOBEPXHOCTEH U 00bEMaMu
MOJAOOHBIX TEI.

N3o06paxare uzydaemble (UTYpHl OT PYKH U C IPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.



BobInoaHATH (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUa cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3Bnekarb, WHTEpPOpPETUpPOBaTh U NpeoOpa3oBbIBaTh HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKHX (PUTYypaxX, MPEICTABICHHYIO HA YepTexax U
PHUCYHKaXx.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONIHATG  IEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIUUTAHHUSI BEKTOPOB H
YMHOKEHUSI BEKTOPa Ha YUCI0, OOBACHATh, KAKUMHU CBOMCTBAMU OHH O0JIaJaOT.

[IpumeHsATh MpaBUIIO MapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrol MEXIy
BEKTOPAaMH, CKAJIIPHOE MPOU3BEIECHUE BEKTOPOB, KOJJIMHEAPHBIE M KOMILIAHAPHBIE
BEKTODBI.

HaxonuTh cyMMy BEKTOPOB U MPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEXKAY
BEKTOpaMH, CKaJIApHOE TMPOM3BEJEHUE, pACKIAJbIBaTh BEKTOP 1O JIByM
HEKOJUTMHEAPHBIM BEKTOPaM.

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAHMHAT.

[IpumensaTs reoMmerpuueckue (akTbl A PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, IPeIIoIaraloliX HECKOJIbKO IAroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOUM (hopMe.

Pemarp nmpocreiilime reoMeTpUYECcKUE 3a/ladd Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemarp 3agaum Ha J0Ka3aTeNbCTBO MAaTE€MaTHYECKUX OTHOIICHUH WU
HaXO0XKJIEHWE T'€OMETPUUYECKUX BEIMYHMH N0 00pa3liaM WM alrOpuTMam, IPUMEHSIS
W3BECTHBIE METO/IBI IPU PELIEHUH CTaHAAPTHBIX MaTEMaTHUYECKUX 3a/ad.

[IpumeHATh mpocTEdIIMe NpPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKHUX 3a/1a4.

[IpuBOIUTE HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
KU3HHU, PaCIO3HABATh MPOSBICHUE 32aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpyuMmeHATr NOJlyYyeHHbIE 3HAHWUS HA IIPAKTUKE: aHAJIUW3UPOBATh peajbHbIC
CUTyallUM W NPUMEHATH HM3yYEHHBIC IIOHATHA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUuecku CQPOpPMYIUPOBAHHONW MPOOIEMBI, MOIEIUPOBAThL peabHbIC
CUTyallUM Ha $S3bIKE TE€OMETPUM, WCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
MCITOJIb30BAHMEM T€OMETPHUCCKUX TIOHSITHI M TEOPEM, amnmnapara aareOpsl; peniarh
MPAKTUYECKUE 3a/1a4U, CBSI3AHHBIE C HAXO0XKICHUEM T€OMETPUUYECKNX BEJIMUYMH.

Pabdouass nporpamma y4eOHOro Kypca «BeposiTHOCTD M CTATHCTHKA»

VYuebHbiil Kypc «BepoSTHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
MPOAOKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4YEOHOro Kypca 0a30BOTr0 ypOBHS



OCHOBHOM mIKoNbl. Kypc mnpemnasHadeH myis (GOpMUPOBAHHUS y OOYyYaIOIUXCS
CTaTUCTUYECKOW KYyIbTYphl M IIOHUMAaHHS POJU TEOPUU BEPOSTHOCTEM Kak
MaTeMaTUYeCKOr0 MHCTPYMEHTA JUISl U3yYEeHHS! CIIy4alHbIX COOBITUM, BEIUYUH U
npoueccoB. I[lpu u3yueHnn Kypca oOOramaroTCs HpPEICTaBICHUS Yydalluxcs O
METO/IaX MCCJIEI0BAHUS U3MEHYMBOIO MUPA, Pa3BUBAETCS MIOHUMAHUE 3HAUUMOCTH
U OOIIHOCTH MaTeMaTHYEeCKUX METOJIOB IO3HAHMS KaK HEOThEeMJIEMON dYacTH
COBPEMEHHOIO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUSI.

ConepxaHne Kypca HalpaBJI€HO HA 3aKPEIUICHUE 3HAHWM, MOJTYYEHHBIX MPHU
M3YUYECHUU Kypca OCHOBHOM IIKOJbI U HA PA3BUTHE IMPEIACTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aWMOCBA3SAX MEXKJIYy HHUMHM Ha Ba)XKHBIX IIPUMEpAX, CHOKETHI
KOTOPBIX MTOYEPIHYTHI U3 OKPYKAIOIIETO MHUPA.

B cooTBeTcTBMM C yKa3aHHBIMU ILEJSIMH B CTPYKType Yy4eOHOro Kypca
«BeposATHOCTh M CTAaTUCTHKA» CpeIHeW IIKOIbl Ha 0a30BOM YPOBHE BBIICIICHBI
CIIEIyIOIIME OCHOBHBIE coOjepKaTebHble JHHUM: «CiydailHble COOBITHS |
BEPOSTHOCTUY, «CiydailHbie BEJTMYMHBI U 3aKOH OOJIBIITUX YUCEID.

BaxHyro 4YacTp Kypca 3aHMMaeT HM3y4Y€HUE TIE€OMETPUYECKOTO U
OMHOMHUANILHOTO PacHpe/le]ICHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMH
— I0KA3aTeIbHBIM U HOPMAJIbHBIM PaCIpPEICICHUSIMHU.

Conepxxanne nuHUU «CiaydailHble COOBITHSI W BEPOSTHOCTU» CIY>KUT
OCHOBOHM 711 (pOPMHMPOBAHMS TPEJCTABICHUI O pacCHpeieieHun BEPOATHOCTEH
MEXKy 3HAUYEHUSIMU CIyHYallHBIX BEJIMYMH, a TaKKe 3Ta JUHUA HEoOXOoAuma Kak
0aza Uil W3yYEeHHS 3aKoHA OONbIIMX YHcel — (yHIaMEHTaIbHOTO 3aKOHa,
JCHCTBYIOIIETO B TMpPUPOAE U OOIIECTBE M HMEIOIIET0 MaTeMaTHYeCKYIO
dopmanuzanuio. CaMm 3ak0H OONBIIMX YHMCEN MPEIIaraeTcs B O3HAKOMUTEIbHOM
dhopMe ¢ MUHUMAJTLHBIM UCTIOJIb30BAaHUEM MaTeMaTH4YeCcKoro (opmanmusma.

Tembl, CBS3aHHBIE C  HENPEPBIBHBIMU  CIyYallHBIMU  BEIMYUMHAMU,
aKIICHTUPYIOT BHHMAaHUE IIKOJIHPHUKOB HAa OMHCAHUM W HW3YYEHUM CIIy4yalHBIX
SBJICHUN C MOMOINIBI0O HEMPEPHIBHBIX (PYyHKIMU. OCHOBHOE BHUMAHUE YACINSIETCS
MOKA3aTeJIbHOMY M HOPMaJlbHOMY pPacHpenesieHHs M, MPU ATOM MpernonaraeTcs
O3HAKOMUTENbHOE U3yUYEeHHE MaTepraia 0e3 J0Ka3aTeabCTB MPUMEHIEMBIX (DAKTOB.

Ha wusyuenue kypca «BeposATHOCTb M CTaTHCTHKa» Ha 0a30BOM YpPOBHE

OTBOAUTCS | yac B HENEN0 B TEUYEHHE KaXXJI0ro roaa oOyueHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

[IpencraBneHue JaHHBIX C TOMOIIbIO Tabnuu u jauarpamMm. Cpensee
apumMernyeckoe, MeAMaHa, HAWMOONbIIEE M HAUMEHbIIEE 3HAYEHUS, pa3Max,
JUCTIEPCHUS U CTAaHJAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CrnydaliHble SKCIIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIE COOBITHS. DJIEMEHTApHBIC
coOpITus (HMcxoapl). BeposTHOCTh ciydailHOro coObITHS. BiM30CcTh 9acTOTHI M
BEPOATHOCTH  coObITMH.  Ciy4yailHple  ONBITBI C  PaBHOBO3MOXKHBIMU
ANIEMEHTAapHBIMU  COOBITUSIMU.  BeposTHocTH  cOOBITHIE B ONBITax  C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HaJ COOBITUSMU: NIEPECEUECHHE, O0bEINHEHNE, IPOTHUBOIIOIOXKHbBIE
coObITus. Juarpammel Ditnepa. @opmyna CIIOKEHUS BEPOSITHOCTEM.

VYcnoBHas BEPOATHOCTb. YMHOXKEHUE BEPOATHOCTEM. JlepeBO CiydaiiHOro
skcriepuMeHTa. @opMyiia MmoaHoM BeposiTHOCTU. HezaBucumbie COOBITHS.

KomOunaropHoe npaBuio ymHoxkeHud. [lepecranoBku u ¢gakropuan. HYucio
couetanuil. TpeyronsHuk [lackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil cily4ailHblid ONBIT (MCHIBITAHUE), yCIieX U Heynada. HezaBucumeie
ucnpiTanus. Cepusi HE3aBUCHMBIX HCOBITAaHUM 10 mniepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrum.

CnyuaitHas  BenuuuHa. Pacnpenenenue  BepositHocteil.  [[marpamma
pactpenenenus. [Ipumepsl pacrnpeneneHuid, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHUAIILHOE.

11 KJIACC

UucnoBble  XapaKTEpUCTUKHA  CIIyYaWHBIX  BEJIWYMH: MaTeMaTH4eCKoe
OKWJIaHHWE, IUCIIEPCUs W CTaHJAapTHOE OTKIOHEHHWE. [IpuMmepsl NpUMEHEHHS
MaTeMaTU4YeCKOro OXKUJAHUS, B TOM YHUCJE B 3a/a4ax U3 IOBCEIHEBHOM KU3HU.
Maremaruueckoe OXuJaHue OMHApHOW CiIyyallHOW BeJIMYMHBI. MareMaTudeckoe
OKMJIaHUE CYMMBbI CIIy4alHbIX BEJIMYMH. MaremMaTuyecKoe OKUAaHue U JUCIIEPCUS
reOMETPUYECKOTO U OMHOMHUAIIBHOTO PACTIPEEICHHM.

3akoH OONBIIMX YHMCEN W €ro pojib B HayKe, NpUpOAEe U OOIIEeCTBe.
Br10opouHbIit METOT MCCeIOBaHU.

[Ipumepsl HENpPEPBIBHBIX CIy4YalHbIX BeaW4yuH. [loHsATHE O TUIOTHOCTH
pacnpeneneHus. 3anauu, PUBOASIINAE K HOPMAJIbHOMY pactipeaesieHuro. [lonstue
0 HOPMAaJIbHOM PAaCIpPEIEIICHHUM.



IlpenmeTHBIe Ppe3yJbTaThbl MO OTAEJAbHBIM TeMaM Y4eOHOro Kypca
«BeposAITHOCTH U CTATHCTUKAY»

10 KUIACC
Yurark ¥ CTPOUTH TAOIHIIBI U AUATPAMMBI.
OnepupoBaTh  MOHATUAMM:  CcpeAHee  apuMeTHUYecKoe,  MeAMaHa,

HauOoJIbIIIee, HAUMEHbIIIEE 3HAYEHUE, pa3MaX MacCHUBA YUCIIOBBIX TAHHBIX.

OnepupoBaTh MNOHATUSIMH: CIYYalHBIA AKCHEPUMEHT (OMBIT) U CIy4ailHOE
COOBITHE, JIEMEHTAPHOE COOBITHE (PIIEMEHTAPHBIA HCXOM) CIy4ailHOIO OIBITA;
HaXOJUTh BEPOATHOCTH B OMBITAX C PABHOBO3MOKHBIMU CIIYYalHBIMHU COOBITHUSIMU,
HaXOJIUTh M CpPaBHUBATh BEPOATHOCTU COOBITHMM B H3YYEHHBIX CIyYalHbIX
AKCIIEPUMEHTAX.

Haxonutek u popMynrpoBaTh COOBITHS: EPECEUCHUE U 0ObEIMHEHUE JaHHBIX
COOBITHH, COOBITHE, IIPOTHBOIOJOKHOE JIAHHOMY COOBITHIO; IIOJIb30BaThCS
auarpaMMamMiu Jitiepa u GopMyIIoil CIIOKEHUs BEPOSTHOCTEHN MpU PEIICHUH 3aa4.

OnepupoBaTh NOHATUSAMU: YCIOBHAs BEPOSITHOCTh, HE3aBHUCHUMbBIE COOBITHUS;
HaXO/UTh BEPOATHOCTU C IMOMOILIBIO IMpaBUja YMHOXKEHUS, C MOMOULIBIO JEepeBa
CIIyYalHOTO OIIBITA.

[IpumeHnsTh KOMOMHATOPHOE IPABWIIO YMHOKEHUS TIPU PEIICHUH 3a7ay.

OnepupoBaTh MOHATUSMU: HCIBITAHWE, HE3aBUCUMbBIE HCIIBITAHUS, CEpUs
UCIIBITAaHUM, YCIEX M HeyJaya; HaxXOAUTb BEPOSATHOCTU COOBITUH B CepUU
HE3aBUCUMBIX UCIIBITAHHUM JI0 TIEPBOTO YCII€Xa; HAXOAUTh BEPOSITHOCTH COOBITUH B
CEpUU UCTIBITAHUN bepHyIuun.

OnepupoBaTh  NOHATUSMHU:  ClOydailHas  BEJIMYMHA,  paclpelesieHue
BEPOATHOCTEW, JUarpaMMa pacipeeaeHusl.

11 KUIIACC

CpaBHHMBaTh  BEpPOSITHOCTHM  3HAYEHUM  CIy4YalHOW  BEJIMYMHBI IO
pacupeesIeHUIO WK C IIOMOILBIO JUarpamMmM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OXUIAHUS, IPUBOAUTH IPUMEPHIL,
KAaK IMPUMEHSETCI MaTEeMaTH4YEeCKOe OXUIAHUE CIy4alHOW BEIWYMHBI HAXOJIMUTH
MaTeMaTU4YECKOE OXKUIaHUE 110 JAHHOMY pacIpeaesICHUIO.

HNmeTh mipeicTaBiieHHE O 3aKOHE OOJBIIINX YHCEIL.

HNmeTp npencraBieHre 0 HOPMaJIbHOM PaCIpeIeICHUN
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