MUHUCTEPCTBO OBPA30OBAHUN S U CITOPTA PECITYBJIMKU KAPEJINA
roCylapCTBEHHOE OrOKEeTHOE 001e00pa3oBaTelibHoe yupexkaenue Peciyonuku Kapenwst
«Crienuanu3upoBaHHast IIIKOJIa HCKYCCTBY»

I'BOVY PK «Cnenuanu3upoBaHHasi LIKOJIA HCKYCCTB»

OBCYXXJEHO 1 PACCMOTPEHO «YTBEPX/IAIO»
COI'JTACOBAHO [legarornueckum coBeTomM Hupekrop

[BOVY PK [BOY PK «CneunanuzupoBaHHast
[IpoToxomn Ne 1 «Cnenuanu3npoBaHHas IIKOJIa UCKYCCTB»

na
«29» 09 2023  roma [Ipukas ot _31.09.2023 Ne

UCKYCCTBY»
3aB. MO

[IpoTokoa Ne9 ot

Tropesa E.B
30.09.3023
PABOYASA ITPOTPAMMA

(ID 1943036)

yueOHOro Kypca «MaremaTuka»

YPOBEHB CPEIHETO0 OOIIEro 00pa30BaHMs

r. [lerpo3aBoack 2023



I[HosicHuTEIbHASA 3aIUCKA.

[Iporpamma 10 MaTeMaTWKE Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX MUPOBBIX TPEOOBAHUIA,
OPEeIBSIBISIEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, W TPAIUIMI POCCUHCKOTO
oOpazoBanus. Peanm3zamus mporpamMmbl MO0 MaTeMaTHKE OOECIEYMBAECT OBJAJICHUE
KITFOUEBBIMA  KOMITCTCHIIMSIMHU, COCTABIITIONIMMH OCHOBY JUISI CaMOPa3BUTHUS U
HENPEPBIBHOTO O00pPa30BaHUA, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIUYHOCTHOTO U
MO3HABATENIbHOTO PA3BUTHS JTUIHOCTH O0YJarOIIHUXCS.

B mporpamme 1mo MareMaTuKe YYTCHBI HJICH U TTOJOKEHUS KOHIICTIIIUN PAa3BUTHS
MaTemMaTuiyeckoro ooOpasoBanHusi B Poccuiickoit ®enepauuu. B cooTBercTBHM C
Ha3BaHWEM KOHIIEMIMH, MaTeMaThudeckoe oOpa3oBaHHE JJOKHO, B YaCTHOCTH,
NPEOCTABIATh KaXKAOMY O0O0yJaromeMmycs BO3MOXKHOCTh JIOCTHIKEHHUS YpPOBHS
MaTEMaTUYCCKUX 3HAHUH, HEOOXOIUMOTO IS JaJbHEHINCH YCHEIIHOW XU3HHU B
obmiectBe. IMEHHO Ha pelieHre ATOM 3a7auu HalelieHa MporpaMma Mo MaTeMaTHKe
06a30BOr0 ypOBHSI.

MarteMaTika — OMOPHBIM TPEIMET JJIi M3YYCHHUS CMEXHBIX JHUCIUILINH, YTO
nenaet 6a30ByI0 MATEMATUYECKYTO TIOJATOTOBKY HEOOXOIUMOM.

[IpakTHueckas MIOJIC3HOCTh MaTeMaTUKH OOyCIIOBJICHA  HaJMYHUEM
POCTPAHCTBEHHBIX (POPM, KOJTMYESCTBCHHBIX OTHOIICHUH, SJKOHOMHYECKUX PACUCTOB;
HEOOXOIMMOCTBI0O MAaTEMAaTHYCCKUX 3HAHUH B MMOHUMAHUU MPUHIIUIIOB YCTPOWCTBA U
UCIIOJIb30BaHUSI ~ COBPEMEHHOW  TEXHUKH, BOCIPHUATUSA UM  HHTEpIpeTaIus
pa3zHoo0pa3HOM COIMAIbHON, SKOHOMUYECKOW HH(OpMAIUK; TPAKTUYECKUX MPUEMOB
Tr€OMETPUUYECKUX U3MEPEHHUI U MOCTPOSHUH, YTeHUs: HH(GOPMAIINH, MTPEACTABICHHON
B BUJIE TaOJIUII, JUarpaMM U rpaduKos.

[IpumeHeHne MaTeMaTUYecKOro CTWJIS MBIIUICHUS, MPOSBISIONIETOCS B
OTNpeIeIEHHBIX YMCTBEHHBIX HAaBBIKaX, MPUEMAX W METOAAaX MBIIUICHUS YeJIOBEKa,
npoiieccax 0000IeHNS W KOHKpETHU3alliU, aHaju3a W CUHTE3a, KIAacCHU(PUKAIUU H
CUCTEMAaTH3alluk,  aOCTparupoBaHWS HW  aHAJOTMM  Kak  (OPMUPOBAHUU
ANTOPUTMHUYECKOW KOMIIOHEHTHI MBIIIUICHUS] M BOCTIMTAHUU YMEHUH JEHCTBOBATH IO
3aJlaHHBIM  QJITOPUTMaM, TO3BOJIAIONIEH  COBEPIICHCTBOBATH  M3BECTHBIE U
KOHCTpYHUpOBaTh HOBBbIE. OOBEKTHl MAaTEMAaTUYECKUX YMO3AKIIOUEHUH, MpaBUiIa HX
KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKHX MOCTPOCHUH, CIIOCOOCTBYIOT
BBIpa0OTKE YMEHUU (HOpPMYyIupOBaTh, 0OOCHOBBIBATh U JOKA3bIBaTh CYXKICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIIJICHUE.

OOyuyeHue mMaTeMaTHKE KaK BO3MOKHOCTh Pa3BUTHS y OOYYarOMIMXCS TOYHOM,
parMoHabHON W MHGOPMATHBHON pedn, yMEHHsI OTOMpaTh Hanmbojee MOAXOMASIINE
SI3BIKOBBIC, CHMBOJIMUECKHE, TpadUuecKue CpeacTBa sl BBHIPAKCHUS CYXKICHUU U
HaTJISTHOTO WX MPEJCTaBICHUS.

OO0111ee 3HAKOMCTBO ¢ METOJaMH MTO3HAHUS JCHCTBUTEIBLHOCTH, IPEICTABICHHUE O
MpeIMeTe W METOJE€ MAaTEeMAaTHUKH, €ro OTJIWYUS OT METOJOB EeCTECTBEHHBIX U
T'YMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHWsS MaTeMaTHKU JJIsl pEerIeHUs
HAyYHBIX U MPUKIIAIHBIX 33/1a4 KaK HEOOXO0UMBIF KOMIIOHEHT 00IIeH KYIbTYpHI.

N3yuenne maTeMaTUKH CIIOCOOCTBYET ACTETUYECKOMY BOCIIMTAHUIO YEIIOBEKA,
MOHUMAHUIO KPAaCOThl W U3SIIECTBA MATEMATHUYECKUX PACCYXKICHUU, BOCHPHSITHIO
reoMeTpUYecKuX (popM, YCBOCHHUIO UJIEU CUMMETPHUH.



[IproputeTHpiMH LETsIMH 00ydeHus maremaTuke B 10—11 kmaccax Ha 6azoBoM
YPOBHE SIBIISIFOTCS

dbopMupoBaHuEe IEHTPATBHBIX MAaTeMaTHYECKUX MOHSATUN (YMCIIO, BEIUYHUHA,
reomMeTpuueckas Qurypa, nepeMeHHasi, BEpOsITHOCTh, (QYHKIIMS), 00eCTIeUHBAIOIINX
MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh  MAaTEMaTUYEeCKOTO  oOpa3oBaHUs
oOyyJarommxcs;

MoJBE/ICHUE OOy4YaroNIMXCsl Ha JIOCTYMHOM JJIi HUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTeMaTUKH U OKPY>KAIOIIEro MUpa, TOHUMaHUE MaTeMaTUKU KaK YacTH
00111e# KyJIbTYphI UETIOBEYECTBA;

pa3BUTHE HWHTEIJICKTYaJlbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0y4arommxcs,
MO3HABATEILHOM  aKTUBHOCTH,  KCCJIEIOBATEIILCKUX  YMEHHM, KPUTUYHOCTHU
MBIIICHHS, UHTEPECa K U3yUYCHHUIO0 MaTEeMaTUKH;

dbopmupoBaHue (PyHKIMOHAIBHOM MAaTEMAaTHUYECKON TIpaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTEeMaTUYECKUE ACTIEKTHI B PEabHbIX KU3HEHHBIX CUTYAlUSIX U MPU
U3YYEHUU JPYyrux y4eOHBIX TPEAMETOB, TMPOSBICHHUS  3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (OpPMyIUpOBaTh HMX Ha SA3bIKE MaTeMaTHKU M CO3/1aBaTh
MaTeMaTHYEeCKUe MOJICNIU, MPUMEHSATh OCBOCHHBIM MaTeMaTHYECKHUM armapar s
pelieHrs TPaKTUKO-OPUCHTUPOBAHHBIX 3aJiady, HMHTEPIPETUPOBATH U OIICHUBATH
MOJIYYEHHBIE PE3YIIbTAThI.

OCHOBHBIMHU JIMHUSAMU COJIepKaHusi maTeMaTuku B 10—11 kiaccax sBistOTCSA:
«Hwucna v BEIYUCIEHU», «Anredpay («Anredpanyeckue BIpaKeHUs», « Y paBHEHUS U
HEPaBEHCTBAY), «Hayvana MaTeMaTH4YE€CKOIo aHan3ay, «I"eomeTpusi»
(«'eomerpuueckne GuUrypsl M HUX CBOWCTBa», «M3MepeHne TeoMeTpUYeCKUuX
BEJIMUUH»), «BepodarHocTh U cratuctuka». CoaepskarelibHble JIUHUU PAa3BUBAIOTCS
napajuiellbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOH JIOTHKOM, OJHAKO HE
HE3aBUCUMO OJIHA OT JpPyroM, a B TECHOM KOHTAaKTE€ W B3auMoOAcUCTBUHU. HMx
00BEIMHICT JIOTUYECKass COCTABIISIONIAS, TPAJAWIIMOHHO TPHUCYIIAas MaTeMaTHKE |
NPOHU3BIBAIOIIASA BCE MAaTEMaTHMYECKHME KypChl U  COJIepKaTebHbIC JIMHHM.
ChopmynmupoBannoe B DPI'OC COO TpeboBaHME «BIAJCHHE METOAAMU
JI0OKa3aTebCTB,  QJITOPUTMAaMU  PEIICHUS  3a1ad, yMmeHue  ¢GopMyIupoBaTh
OmnpeeseHUsl, aKCUOMBI U TEOpPEMBbI, MPUMEHATh HMX, MPOBOJAUTH JI0KAa3aTEJIbHBIE
paccyXJIeHUsI B XOJE PEIICHUS 3a7ad» OTHOCHUTCSI KO BCEM Yy4eOHBIM Kypcam, a
dbopMupoBaHuE JIOTHYCCKUX YMEHUH paclpenessseTcss Mo BCeM rojilaM OO0ydYeHHs Ha
YPOBHE CPEJIHETO 00IIero 00pa3oBaHuUs.

B cootBercTBrm ¢ ®I'OC COO maTeMaTHKa sBIseTCS 00513aTeIIbHBIM MPEIMETOM
Ha JJaHHOM ypoBHe oOpa3oBaHus. [IporpaMmoii mo MaTeMaTHKe MpeayCcMaTPpUBAETCS
n3ydyeHue ydeOHoro mnpeamera «MaTemMaTuka» B pamMKax TpEX y4EOHBIX KYpPCOB:
«Anrebpa ¥ Hauyaja MaTEMaTHYEeCKOTro aHanuzay, «l'eomerpus», «BeposTHOCTH U
cTaTUCTUKa». @DOPMUPOBAHUE JIOTUUECKUX YMEHUM OCYIIECTBIISIETCA HA MPOTSKEHUN
BCEX JIeT 00y4YeHHUsI HAa YPOBHE CPEIHEro oO0Iero oopa3oBaHus, a dJIEMEHThI JIOTUKH
BKJIIOYAIOTCS B COJIEP)KaHUE BCEX HA3BAHHBIX BBIIIEC YUEOHBIX KYPCOB.

OO6miee 49uca0 YacoB, PEKOMEHJJIOBAHHBIX JJIsA HM3ydeHHS MaTeMaTthuku — 340
yacoB: B 10 knmacce — 170 gacos (5 yacoB B Hezento), B 11 kmacce — 170 gacos (5 yacoB
B HEJEJIO).



Ilnanupyembie pe3yJibTaThl OCBOEHHUSI IPOrPAMMBbI 110 MATEMATHKE
0a30Bblil yPOBEHb HA YPOBHE CpeHero o0uero o0pa3oBaHusl.

B pe3ynbTaTte uzyueHus MaTeMaTUKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs
y oOyyaroierocst 0ynyT chopMUpPOBaHbI CIACAYIONINE JUYHOCTHBIE Pe3yJbTAThI:

1) epasicoancrkoeo eocnumanus:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW IMO3HUIIMK OOYYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOINECTBa, MPEICTaBICHUE O MATEMAaTHYECKUX
OCHOBaX  (PYHKIITMOHHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBICHHHA, TIPOLEIYP
IPaKIaHCKOTO 00111eCTBa (BBIOOPHI, OIIPOCHI U IPYTOE), YMEHUE B3aUMOEHCTBOBATH C
COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIUSIMHU U HAa3HAUYCHHUECM;

2) nampuomuuecko2o 60CRUMAaHUsL:

c(OpPMHPOBAHHOCTh POCCHUUCKOW TpakIaHCKOW HJICHTUYHOCTH, YBOKCHHUS K
NPOIUIOMY M HACTOSIIEMY POCCHUHCKONH MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTIKEHUSM POCCUHUCKMX MATEMAaTHKOB M POCCHUHCKONH MaTeMaTHYeCKOW IITKOJIBI,
UCIIOJIb30BAaHUE OTUX JOCTIKCHMH B JPYrMX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

OCO3HAaHUE JTYXOBHBIX IEHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ITHYCCKOTO ITIOBEJICHUS, CBSI3aHHOTO C TMPAKTHYCCKUM
NPUMCHCHUEM JTOCTIKEHUH HAYKH W JICATEIbHOCThIO YUEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTONYMBOTO OYIYyIIEro;

4) sacmemuueckoeo 60CHUMAHUSL:

ACTETHUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OJCTETHKY MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj]a4, PEIICHUN, pacCyKIEHUN, BOCIIPUUMUYUBOCTD K
MaTEMaTUYECKUM acCleKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA;

5) @usuuecroeo éocnumanusi:

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHSITh MaTEeMAaTUYECKUE 3HAHUS B MHTEpecax
30poBOrO0 U Oe30macHoro obpas3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pPOBbIO (3I0pOBOE THUTaHWE, COATAHCHUPOBAHHBIA PEXHUM 3aHATHA M OTIbIXA,
perymsipHas (u3MYecKass AaKTUBHOCTH), (PHU3MYECKOE COBEPIICHCTBOBAHHE IMPU
3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHON €S TENBHOCTHIO;

6) mpyodosoco eocnumanusi:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH TPYAOJII00Us, MHTEPEC K Pa3TuIHbIM
chepam mnpodeccCHOHANBHOU JESATENBHOCTH, CBS3aHHBIM C MaTEMaTUKOW © €
MPUIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiedl mpodeccuu u
peaNn30BBIBATh COOCTBEHHBIC XU3HCHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTHh K
MaTeMaTHYeCcKOMYy 0Opa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKCHUH BCEH KU3HH,
TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B PEIICHUH MPAKTUYECKHUX 3a]1a4 MAaTEeMaTHIECKOM
HaIPaBICHHOCTH;

7) aKOM02UYECKO20 BOCNUMAHUS

chOpPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphl, TMOHUMAaHWE  BIUSHUSA
COIMAITEHO-DKOHOMHYECKUX TPOIIECCOB HA COCTOSITHUE TPHPOJTHOW W COIHUAIBHOMN
CpeIibl, OCO3HAHHE TJI00ATHHOTO XapaKTepa IKOJIOTHUECKUX MTPOOJIEM, OpUEHTAITUS Ha
MPUMEHEHUE MAaTEeMAaTHYECKUX 3HAHWUN IS PEIICHHS 3a/1ad B 00JIACTH OKpYKaromeh



Cpenbl, TUTAHUPOBAaHUE TOCTYNKOB M OIEHKH WX BO3MOXHBIX MOCIICICTBHHA IS
OKPYKAIOILIEN CPEBI;

8) yennocmu nayunoeo nosnanus:

c(hOpPMHPOBAHHOCTh  MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHON NMPAKTUKH, MOHUMAHUE MaTEMaTHYECKON
HAyK{ Kak cephl YeIOBEUCCKOU NEATEILHOCTH, dTANOB ¢€ Pa3BUTUS U 3HAYUMOCTHU
JUTSL Pa3BUTHS ITUBUJIU3AINK, OBJIAJICHUE S3BIKOM MaTeMaTHKA M MaTeMaTHYECKOU
KyJIbTYpOH KaK CPEJICTBOM ITO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIIATHh MPOSKTHYIO H
HCCIICIOBATEILCKYIO JISATSIbHOCTh MHIAUBUAYATBHO U B TPYIIIIC.

B pesynbTaTe n3ydyeHus MaTEeMaTHKHA Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus
y oOyuaromerocss OyayT c@opMUpoBaHB MO3HaABaTeJlbHble YHHBeEpPCAJIbHbIE
y4yeOHbIe NelCTBHS, KOMMYHUKATHBHbIE YHHBePCAJbHbIE y4YeOHbIE NelCTBHI,
peryJsiTUBHbIe YHUBEPCAJbHbIE YUeOHbIE e CTBHS, COBMECTHAS AeSITeTbHOCTb.

Y oOyuarmierocs Oyayt chOpMHUPOBAHBI CIEAYIOIINE 0aA308ble Jlo2UYecKue
Oeticmeusi KaK 4acTh IMO3HABATCIIBHBIX YHUBEPCATbHBIX YUCOHBIX JECHCTBUMN:

BBISIBJISTh W XapaKTepU30BaTh CYIICCTBCHHBIC NPH3HAKA MAaTEMaTHYCCKHX
00BEKTOB, TTOHATHH, OTHOIICHUH MEX/Y MOHATHIMH, GOPMYIHPOBATH OMPEICICHUS
NOHSITHH, YCTAaHABJIMBATh CYIICCTBEHHBIN MPH3HAK KIACCU(PUKAIIMKM, OCHOBAHUS JIJIS
00001IIeHHS ¥ CPAaBHECHHUS, KPUTEPUH TIPOBOIUMOTO aHAJIH3a;

BOCIIPUHHMATh, bopMyIUPOBATH u npeoOpa3oBbIBATh CYXKICHUS :
yYTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEYUS B
dakTax, TAHHBIX, HAOMIOACHUSX W YTBEPKICHMSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JienaTh BBIBOJABI C HCIIOJIB30BAHHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MAaTEeMaTHUYECKUX YTBEPKICHUN
(mpsiMble W OT TMPOTUBHOTO), BHICTPAMBATh apryMEHTAIUI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOIBI;

BBIOMPATh CIIOCOO perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB
pelIeHus], BRIOUpaTh Hanboee MOIXOASAIINN C Y4ETOM CaMOCTOSITENTLHO BBIIEIEHHBIX
KPUTEPUEB).

Y  oOyuwaromerocs  Oyayr — chOpMUpPOBaHBI  CICAYIOIIHE  Oazosble
uccredogamenvckue Oelicmeus Kak 4acTh TO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX
JNEUCTBUMN:

MCIIOJIB30BaTh BOMPOCHI KAaK HCCIEAOBATEIIbCKUH WHCTPYMEHT TTO3HAHUA,
dbopMynHpoBaTH BONPOCHI, (PUKCHUPYIOIINE TPOTUBOPEYHE, MTPOOIEMY, YCTAHABIUBATH
HUCKOMOE M JaHHOe, (OPMHPOBATH THIIOTE3Yy, APTyMEHTHPOBATH CBOIO TO3UIIHIO,
MHEHUE;

MIPOBOJIUTH CAMOCTOSITENHHO CIUTAHMPOBAHHBIN YKCIIEPUMEHT, UCCIEAOBAHHE TIO
YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBICHHS, TpoIecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITEIbHO (OpMyNHpoBaTh OOOOIIEHHS W BBIBOJLI IO pe3ysibTaTaM
MPOBEIEHHOTO HAOIOICHMS, HICCIICIOBAHUS, OIEHUBAThH JOCTOBEPHOCTH MOTYyYEHHBIX
pe3yJbTaTOB, BRIBOJAOB U 000OIIICHHIA;



MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAaKXKE BBIIBUTATh
MIPEATOI0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

VY oGyuaromierocst 0yayT cOpMUPOBaHBI yMeHUs pabomambs ¢ uHpopmayueli Kak
9JacTh MO3HABATEIHHBIX YHUBEPCATBHBIX YICOHBIX EHCTBUN:

BBISBIISIT JCPUIUTEI WH(OPMAIUHU, TaHHBIX, HEOOXOIUMBIX JJIS OTBETa Ha
BOIIPOC U JJIS PEIICHUS 3a]1a4u;

BEIOWpATh MH(POpPMAIMI0O W3 HUCTOYHWUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAIUIO PA3TUYHBIX BHIOB U (HOpM
MIPEICTABIICHUS;

CTPYKTYPHPOBaTh HH(POPMAIIUIO, TPEICTABIAT, €€ B pa3IUYHBIX (opMax,
WILTIOCTPUPOBATH TPadUUIECKU;

OIICHMBATh HAJAEKHOCTh HH(POPMAITUHU TTO CAMOCTOSTEILHO C(HOPMYITUPOBAHHBIM
KPUTCPHUSIM.

Y oOyuaromierocs OyayT cQOpMHUPOBAHBI YMeHUs O0OwjeHus Kak 4YacTh
KOMMYHHUKATUBHBIX YHUBEPCATBLHBIX YYCOHBIX JICHCTBHA:

BOCIIPUHHMMATh ¥ (POPMYIIMPOBATH CYXJCHUS B COOTBETCTBUHU C YCJIOBHUSMHU U
IEJISIMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOKO TOYKY 3PEHUS B YCTHBIX U
MUCHbMEHHBIX TCKCTaX, JaBaTh MOSCHEHUS 10 X0y PEIICHHUS 3a/1aui, KOMMCHTHPOBATh
TIOJTYYCHHBIN PE3yIIbTaT;

B X0Jic OOCYXJEHHUs 3aJaBaTh BOIPOCHI MO CYIICCTBY OOCYKIaeMOW TEMBI,
npo0OJIeMbl, penraeMoil 3a/1auu, BHICKa3bIBaTh UJIEHU, HallEJIEHHbIE HA IMOUCK PEIICHHUs,
COTOCTAaBJSITh CBOU CYXKACHHS C CYKIECHUSAMH JPYTUX YYaCTHUKOB JIHMAJIOTa,
0OHapy>KMUBATh PA3TUYUE U CXOJCTBO MO3UIINI, B KOPPEKTHOU opMe (GOopMyIHpOBaThH
pa3HOrIacus, CBOM BO3PaKECHHUS;

NPENICTABISATh PE3YJbTAThl PEIICHUs 3a7aud, HKCIEPUMEHTA, HCCIEIOBaHUsA,
IPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (OpMAT BBICTYIUIGHHS C Yy4€TOM 3azia4y
Ipe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH.

obOyyatomierocss Oyayr copMupoBaHbl YMEHHS CaMOOPTaHU3AIMU KaK 4acTh
PETYISITUBHBIX YHUBEPCAIbHBIX YUECOHBIX ACHCTBHIA:

COCTaBIIATh IUIAH, AJITOPUTM PEIICHUs 33aJa4d, BBIOMpATh CIOCOO pEHICHUs C
y4E€TOM UMEIONIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI PEIIEHUH ¢ yu€TOM HOBOU MH(OpMAIUH.

VY obyuvaromerocsi OynyT cHOpPMHUPOBAHBI yMeHUS CAMOKOHMPO/A KaK YacTh
PETYISITUBHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBHIA:

BIIAJICTh HABBIKAMU TMO3HABATEILHON PEQIIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUH W MBICIUTEIBHBIX MPOIECCOB, WX pE3ylbTaTOB, BIANETh CIIOCOOAMM
CaMOTIPOBEPKH, CAMOKOHTPOJISI Mporiecca M pe3yjbTaTa PENICHHs] MaTeMaTHYeCKOMN
3a/1auy;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPH PEIICHUUW 3aJayH,
BHOCUTH KOPPEKTUBHI B JIESITEIHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JTaHHBIX,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYJIHOCTEH;

OIICHWBATh COOTBETCTBUE PE3YNIbTaTa IEIU U YCIOBUSM, OOBSCHITh MPUIHHBI
JOCTIKEHUST WU HEJOCTIKEHUS PEe3yJIbTaTOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

VY o6yuaromerocst 0yayT copMUpOBaHBI YMeHUS COBMECMHOU OessmeabHOCU.



MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHJMBHIYalbHOU
paboThI NP pPEICHUH y4eOHBIX 3a7a4, IPUHUMATh LEJIb COBMECTHOM NeATEIbHOCTH,
IUIAaHUPOBATh OPraHU3alMi0 COBMECTHOM paldoThl, pachpelnensiTe BUIbI padoT,
JOTOBapUBaThCs, O0CYXIaTh IMpolecc U pe3yabTrar padoThl, 0000LIATh MHEHHS
HECKOJIbKUX JIFOACH;

y4acTBOBAaTh B TPYNIOBBIX (opmax paboTel (0OcCyxkaeHus, oOMEH MHEHHI,
«MO3TOBbIE€ IITYPMbD» U HHbBIE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JCHCTBUS C IPYTUMU YI€HAMHU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJla B
00U MPOIYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

IIpeomemmuvie pe3ynomamul 0C80€HU NPOSPAMMbL NO MamemMamuke Ha 6aA30680M
VPOBHEe HA YpOoBHe CPedHe20 0buje20 00pa308anus NPeoCcmasienvl o 200amM 00VYeHUs.
8 PAMKAX OMOENbHbIX YUYeOHbIX KYPCO8 8 COOMBEMCMBYIOWUX PA30enax Npocpammbl
no mamemamuxe.

Pa6ouasi nporpamma y4e0HOro Kypca
«Aare0pa 1 HaYaJIa MATEMATHYECKOI0 AaHAJIM3a».
IHosicHuTEIbHAS 3alIMCKA.

VY4eOHbit Kypc «Anredpa ¥ Hauajga MaTeMaTHYECKOr0 aHalu3a» o0ecleynBaeT
MHCTPYMEHTaJIbHYI0 0a3zy JUIsi HM3Y4YeHHMS BCEX €CTECTBEHHO-HAayYHBIX KYypCOB,
dopMupyeT Joruueckoe | abCTpaKTHOE MbIIUICHHE OOy4YaloIIuXcsi Ha YpPOBHE,
HEOOXOJMMOM I OCBOEHHUSA Y4YEOHBIX KypcoB HH(GOPMATHKH, OOIIECTBO3HAHUSA,
UCTOpUH, CJOBeCHOCTH. B pamkax yuyeOHOro kypca «Anrebpa u Hadana
MaTEMaTUYECKOTO aHain3a» OOydYarolIuecs OBJaJeBAIOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpass (GOpMYyJIHpPYET CBOU JOCTHUKEHHUS B MATEMATHYECKOU
dbopwme.

VY4eOHbIlt Kypc anreOpbl M Hadal MaTEeMaTUYECKOro aHaju3a 3aKjajblBacT
OCHOBY JIJIsl YCTIEIITHOT'O OBJIJICHUS 3aKOHAMH (DU3UKU, XUMUHU, OMOJIOTHH, TOHUMaHUS
OCHOBHBIX  TEHJEHIMHA DJKOHOMHKHM M  OOIIECTBEHHOW IKU3HH, I[1O3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HMCIOJb30BaTh MX B MOBCEIHEBHOW kU3HU. OBlajieHHe aOCTPAKTHBIMHU U
JIOTUYECKU CTPOTMMHU MATEeMaTUYECKUMHU KOHCTPYKLMSIMU Pa3BUBAET YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTh YTBEPKICHHUS, UCIIOIB30BaTh
o0oOmlIeHre M KOHKpeTH3alhio, aOCTparMpoBaHME M aHAJIOTHI0, (QOpPMHUPYET
KpeaTUBHOE M KPUTHYECKOE MbIIUIeHHE. B xome wu3ydeHus anreOpbl W Havall
MaTeMaTHYECKOr0 aHajlM3a Ha YPOBHE CPETHET0 o0Iero o0pa3oBaHus 00ydaronuecs
MIOJIy4atOT HOBBIM OMBIT PELICHUS TPUKIIAIHBIX 3a/1a4, CAMOCTOSITEIbHOTO IOCTPOEHUS
MaTeMaTH4YeCKUX MOJIeNIed peallbHbIX CHUTYallMii W MHTEpIpEeTalru IMOJTYyYEHHBIX
pELIEHMI, 3HAKOMATCS C IPUMEPAMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE,
HayKe M B HCKYCCTBE, C BBIJAIONIUMUCS MATEMATHUYECKUMH OTKPBITUSIMU U HX
aBTOpaMH.

Y4eOHpIli Kypc anreOppl M HadaJl MaTEeMaTHYEeCKOTO aHaimu3a o0amaet
3HAUYUTEJIbHBIM BOCIUTATEIbHBIM MOTEHIMAIOM, KOTOPBIM peanu3yercs Kak uepes
y4eOHbI MaTepual, cnocoOCTByOUUi (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak U yepe3 crneuupuky ydeOHOU NeATeIbHOCTU, TPEOYIOIIel caMOCTOSITENbHOCTH,
AKKypaTHOCTH, MPOJOJKUTEIIbHOW KOHIEHTPAllMM BHUMAaHUS M OTBETCTBEHHOCTH 3a
MOJy4YEHHBIN Pe3yJIbTaT.



B ocHoBe MeTtoauku oO0yuyeHus anreOpe W HavajdamM MaTEMaTHYECKOro aHaiau3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4YeHHUS.

B crpykrype mnporpammbl Mo airedpe W HayalaM aHaiu3a BbIACISIOTCA
CIIEIYIOIINE COJAEPKATEIbHO-METOANYECKUE JUHUU: «Yucna ©  BBIYUCICHUS»,
«DyHkuuK U rpadpukn», «YpaBHEHUs U HepaBeHCTBa», «Havana matemaTuueckoro
aHanuzay, «MHOXKecTBa U Joruka». Bce OCHOBHBIE coAepKaTeIbHO-METOINYECKUE
JUHUYU U3Y4alOTCs Ha MPOTSHKEHUM JBYX JIET OOyYEHHUs Ha YPOBHE CPEIHEro OoOIIero
oOpa3oBanus. JlaHHBIA yu4eOHBIN KypC SIBISIETCS MHTETPaTUBHBIM, 00bEeIUHSIS B ce0e
coJiepKaHNe HECKOJbKMX MAaTEMaTHYECKUX IUCUMIUIMH: alredpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUN aHalu3, TEOPUsT MHOXKECTB U Jpyrue. OOydaromuecs: OBIaIeBalOT
MIMPOKMM MaTeMaTHYECKUM allapaToM, y HUX MOCHe0BaTeIbHO (GOpMHUpYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTH MAaTEMAaTHUECKYI0 MOJIEIb peajJbHOM CUTYyaluH,
OpPUMEHSTh 3HaHUS, TMOJy4YeHHble B Yy4dyeOHOM Kypce «Anredpa | Havaia
MaTEMaTUYECKOr0 aHalu3ay, M PElIeHHUs CaMOCTOSITENIbHO CHOPMYIHPOBAHHON
MaTEeMaTUYECKOM 3a7auu, a 3aTeM UHTEPIIPETUPOBATD MOIYUYEHHBIN pe3ysbTarT.

CopepxarenpbHo-MeToAMYECKass JUHUS «Yucna M BBIYUCICHHS» 3aBEpIIACT
(dbopMHUpOBaHUE HABBIKOB HCIIOJB30BAHUSA JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha ypOBHE OCHOBHOro oOmiero oopasoanusi. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHusg  0coboe  BHUMaHuEe  yzAensercs  (GOPMHPOBAHUIO  MPOYHBIX
BBIUMCITUTEIBHBIX HABBIKOB, BKITIOYAIOIIMX B c€0sl UCIOJBb30BAHKUE PA3IUYHbBIX (POpM
3aMMCH JEHCTBUTEIBHOIO YNCIIA, yMEHUE PALlMOHAIBHO BBINIOJIHATH ACHCTBUSA C HUMH,
JenaTh TNPUKUIKY, OIEHMBaTh pe3yiapTaT. OOyuvaromuecs IMOJIy4aloT HaBBIKU
OpUOIMKEHHBIX BBIYMCICHUMN, BBHIIIOJHEHUS ACHCTBUN C YMCIIaMHU, 3allUCAaHHBIMU B
CTaHJApTHOM (opme, HUCHOIB30BAHUS MATEMaTHYECKMX KOHCTAHT, OLCHUBAHUS
YHCJIOBBIX BBIPAKCHUIA.

CopepxxarenpHast JUMHUS «YpPAaBHEHUS M HEPABEHCTBA» pEAIM3yeTCs Ha
IPOTSHKEHUH BCETO 0OYUCHHS Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MOCKOIbKY
B KaXXJOM pa3fiesie MporpaMMsbl MPeyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3a/1ad.
OOyuaromuecss  OBIQACBAIOT  pa3jIMYHbBIMM  METOJAMHU  pEIICHHUS  LEJbIX,
pallMOHAIbHBIX,  HUPPALMOHAIBHBIX,  IOKA3aTEJIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPABEHCTB U MX cUCTeM. lloiaydyeHHblE ymMeHus
UCIOJIB3YIOTCSl MPH UCCIEAOBaHNN (DYHKIMI C MOMOIIbIO MPOU3BOJHON, pEHICHUU
NPUKJIAJHBIX 3a/1a4 U 3a/1a4 Ha HaXO0KJeHUEe HauOOJbIINX U HAUMEHBIINX 3HAUCHUN
¢ynkuuu. [lanHasi comepaTenbHas JIMHUS BKIIOYAeT B ceds Takke (GOopMUpOBaHUE
YMEHUH BBIMOIHATH Pacu€Thl 10 popMysiam, MpeoOpa3oBaHUs LEJIbIX, pallIOHATbHbIX,
UPPaLMOHANIBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKEHUH, a TaKXKe BBIPAXKECHUI,
COJIEpIKaIINX CTeTeHU U Jorapudmsl. B xo1e n3zyuenus anredpandyeckoro Marepuania
IIPOUCXOIUT JabHENIIEee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOI'O MBIIUICHHUS
oOyuarouxcs, (HOpMHUPYIOTCSI HAaBBIKM JI€AYKTUBHBIX PAaCCyXACHHUH, pabOThl ¢
CUMBOJIbHBIMH (POPMAMM, TIPEJICTABICHUS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BUJIE
PaBEHCTB M HepaBeHCTB. AureOpa mnpeniaraet 3¢Q(eKTUBHbIE HHCTPYMEHTBHI MJIs
pElIeHHs] MPAaKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3a/1ad, HAarJsiJHO JEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUS «DyHKIMM H  rpaQuKW»  TECHO
NeperuIeTaeTcsl ¢ APYrUMHU JIMHUAMH Y4eOHOI0 Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE



3a1a€T MOCJEAOBATENbHOCTh H3y4Y€HUs MaTepuana. V3ydyeHue CTENEeHHOM,
MOKAa3aTeNbHOM, JOorapu(pMUYeCcKoi U TPUTOHOMETPUYECKUX (DYHKIIMI, X CBOICTB U
rpauKoB, HKCIONb30BaHUE (DYHKIMI sl pelleHHs 3aJad U3 JPYyrux y4deOHBIX
MIPEIMETOB U peabHOM KU3HU TECHO CBSA3aHO KaK ¢ MATEMATUYECKUM aHAJIU30M, TaK
U C pellieHueM ypaBHEHMH U HepaBeHCTB. [Ipu 3TOM Oosiblioe BHUMaHUE yIEIseTCs
(bOpMHUPOBaHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXAY Pa3IMYHBIMU
BEJIMUMHAMU, MCCIIEIOBATh MOJyUYeHHbIE (YHKIUHU, CTPOUTH UX rpaguku. Marepuain
coJlep KaTesIbHOM JIMHUK HalEJeH Ha pa3BUTHE YMEHHW U HABBIKOB, MO3BOJISIOIIMX
BBIPA)KaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMU B PAa3IUYHON (hOpMe: aHATUTHYECKOM,
rpaduueckoii W cioBecHOW. M3yueHue Marepuana CIOCOOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETHU3alluHu,
UCIOJIb30BAHUIO aHAJIOTUH.

CopepxarenbHas suHus «Hawyama wmaremaTHuecKoro aHaau3a» IMO3BOJSET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTHYECKUX, TaK M NPUKIAJHBIX 3a/ad,
JOCTYITHBIX OOYYaIOIIHUMCS, ¥ KOTOPBIX MOSBISAETCS BO3MOXHOCTbH HCCIEAOBATH U
CTpouTh rpaduku QPyHKIMHI, ONpenensiTh UX HauOOoJIbIINe U HAMMEHBIINE 3HAUYCHUS,
BBIUUCTATh TUIOMAAM GUryp M OOBEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHHS
npoueccoB. CojepkareiabHasi JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHUS
MaTEMaTUYECKUX MOJIeNIel peanlbHbIX CUTYallu, HAXOXKICHUS HAUTYUlIero perieHus
B MPUKIAAHBIX, B TOM YHCJIE€ COI[MATbHO-DKOHOMUYECKHX, 3aJladyaX. 3HAKOMCTBO C
OCHOBaMH MAaTEeMaTMYECKOT0 aHaju3a CIOCOOCTBYET pAa3BUTHIO a0CTPaKTHOTO,
(opManbHO-JIOTUYECKOTO W KPEATUBHOI'O MBILIUIEHUS, (POPMHUPOBAHUIO YMEHUIl
pacno3HaBaTh IPOSBICHMS 3aKOHOB MAaTEMaTHKHM B HAyKe, TEXHUKE U HMCKYCCTBE.
OOyuaromuecs: y3HalOT O BBLAAIOIIKXCS pe3ysibTaTax, NOJYyUYEHHBIX B XOJ€ Pa3BUTHUS
MaTEMaTUKH KaK HAyKH, U UX aBTOPaX.

CopepxarenpHo-MeToANMYECKass NUHUSA «MHOXKECTBa M JIOTMKa» B OCHOBHOM
NOCBSIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB.  T€0peTHMKO-MHOKECTBEHHbIE
IPEICTABICHUs] MPOHU3BIBAIOT BECh KypC WIKOJBHOM MAaTEMaTUKU M IPeaararor
HanOoJyiee YHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIOMUNA BCE pa3/ieibl MATEMaTUKU U €€
OPWIOKECHHUM, OHU CBA3BIBAIOT pAa3HbIE MATEMaTUYECKUE AMCLMIUIMHBI B €IMHOE
nenoe. BaxHO 1aTh BO3MOXKHOCTH OO0ydYaromeMycsi IIOHUMaTb TEOPETHKO-
MHO>XECTBEHHBIM $I3bIK COBPEMEHHON MAaTeMaTHMKd M HCIIOJNb30BaTh €ro s
BBIPAJKEHUSI CBOUX MBICIIEH.

B yuyeOHOM Kkypce «Anrebpa M Hayajga MaTeMaTHYECKOTO AaHAJIU3a»
IPUCYTCTBYIOT TAaK)X€ OCHOBBI MAaTE€MaTU4YECKOTO MOJEIUPOBAHMS, KOTOPBIE
IIpU3BaHbl C(OPMUPOBATH HABBIKM TIOCTPOEHUS MOJEIEH pealbHbIX CHUTYalHi,
UCCIIEIOBAHMS 3TUX MOJENEH C MOMOIIBIO ammnapara aiaredpbl ¥ MaTeMaTHYeCKOTO
aHaIM3a U MHTEPIIPETALMY NIOJYUEHHBIX PE3YyJIbTaTOB. 3aJaHUs BKIIFOUEHBI B KaXKIbII
U3 pa3lesoB NPOrpaMMbl, MOCKOJIBKY BECh Marepuall y4eOHOro Kypca IIMPOKO
UCIIOJIB3YETCSl JUIsL pELIeHHs MPUKIAAHBIX 3axad. [lpu pemeHnn peasbHBIX
MPaKTUYECKUX 3a7ady O0Oydyarouluecss pa3BHBAIOT HAOJIOJATEIbHOCTb, YMEHHUE
Haxo0JIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIB30BaTh aHAJIOTHIO, 0000IIATh
U KOHKpETH3UpOBaTh mpodiemy. J[ledarenpHocTh 1O (OPMHPOBAHHUIO HABBIKOB
pEeLIeHMs IPUKIIAHBIX 3a]1a4 OPTraHU3yeTCs B IIPOLIECCE U3YUEHUS BCEX TEM Y4eOHOIo
Kypca «Anre0pa 1 Hadajga MaTEMaTHYECKOTO aHAJIU3a.



OO6miee uMcIO 4YacoB, PEKOMEHAOBAHHBIX I H3Y4YeHHUs Y4eOHOro Kypca
«Anre0Opa 1 Hayaia MaTeMaTuyeckoro aHanuszay», — 170 yacos: B 10 kinacce — 68 yacos
(2 yaca B Henento), B 11 kiacce —102 yvaca (3 yaca B HEJeNIO).

I[lnannpyemblie mpeaMeTHbIE Pe3yabTAThHI OCBOEHHs padoveil MporpaMMbl
yueOHOro Kypca «AJjredpa v Ha4ajaa MaATeMaTHYECKOIr0 AHAJIM32» HA YPOBHE
cpeHero oouero 00pa3oBaHusl.

IlIpeomemmnvie pezyibmamol N0 OMOEIbHHIM MeEMaM yueOH020 Kypca
«Anzeopa u Hauana mamemamuyecko20 AHAIUIA).

K konuyy 10 knacca obyuarwowuiica nayuumcs:

Uucna v BEIYUCIICHHUS:

ONEepUPOBAaTh MOHATUSIMU: paLMOHAIBHOE UM  JEHCTBUTENBHOE  YHUCIO,
OOBIKHOBEHHASI U IECATUYHASL IPOOb, MPOIEHTHI;

BBITIOJIHSITH apU(METUUECKUE OTIEPAIIUH C PAIIMOHAIBHBIMU U JICUCTBUTEILHBIMU
YHCIIAMU;

BBITIOJIHSITh TPUOTUKEHHBIE BBIUUCICHUSI, HCIOJIB3YsS NpaBUjiia OKPYIJICHUS,
JienaTh TPUKUJIKY U OLICHKY Pe3y/ibTaTa BEIYUCIICHUH;

OIEepUPOBATH MOHATUSAMHU: CTEIICHb C IEJIBIM TIOKa3aTeJeM, CTaHIapTHas GpopMa
3aMucH JEUCTBUTEIBLHOTO YHCIA, KOPEHb HATypajJbHOW CTENEeHH, HCIOJIb30BaTh
NOAXOAANIYI0 (OpPMY 3allUCH JEUCTBUTEIBHBIX YHCEN JJISI PElIeHUs] MPAKTUYECKHU X
3a/lay ¥ NpeJICTaBICHUS JaHHBIX;

ONEPHUPOBATh MOHATHUAMU: CHHYC, KOCMHYC W TAHTE€HC IMPOU3BOJBHOIO Yria,
UCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHbIE TPUTOHOMETPUYECKUE
byHKIIH.

YpaBHEHUS U HEPABEHCTBA:

ONEpUPOBAaTh MOHATHUSAMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, ILIEJOE,
palMOHAJIbHOE, UPPALMOHAIIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
yYpaBHEHUE;

BBITMIOJHATh MPEOOpa30oBaHUSI TPUTOHOMETPUYECKUX BBIPAKEHUH W pelaTh
TPUTOHOMETPUUYECKUE YPaBHEHNUS,

BBITMIOJHATh TIPEOO0pa3oBaHUsl IIENIBIX, PAIMOHAIBHBIX W HWPPALMOHATBHBIX
BBIpa)KEHUW U pellaTh OCHOBHBIEC THUIIbI LIEJbIX, PAIMOHAIBHBIX U UPPALMOHATBHBIX
YPaBHEHUW U HEPABEHCTB;

MIPUMEHSTh YPaBHEHUS M HEPABEHCTBA JJISl PEUICHUS MaTEMaTUYECKUX 3ajay U
3a/1a4 U3 Pa3IuYHbIX 00JIaCTel HAYKU U peabHOM KU3HMU;

MOJEIUPOBATH PEAIbHbIE CUTYAIIMH Ha SI3bIKE alNreOpbl, COCTABISTH BEIPAXKECHUS,
YpaBHEHHSI, HEPABEHCTBA [0 YCIOBUIO 3aJa4H, UCCIIEIOBATh MOCTPOCHHBIE MOJIETH C
MCIIOJIb30BAaHUEM armapara anreOpsl.

OyHKIHUH U TpadUKu:

OTIepUPOBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3ajaHusi (YHKIUH, 00JIaCTh
OTIpEJICNICHUs] W MHOXKECTBO 3HaueHWW (GyHKIuMU, Tpaduk QYHKIUH, B3aUMHO
oOpatHble (QyHKIUY;

ONEepUPOBATH MOHITUAMH: YETHOCTh U HEUETHOCTh (PYHKIMHU, HYJIU (DYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

UCIIOIb30BaTh Tpa@uKu PYHKLMI AJI pelIeHUs] YpaBHEHUN;



CTPOUTh M YUTaTh TpadUKU JMHEHHON (QYHKIUHU, KBAaJPATUUYHON (PyHKIUH,
CTENEHHOW (DYHKIIMU C LIeJIbIM MTOKa3aTeseM;

UCII0JIb30BaTh rpa@uKu PYHKIUHN ISl KCCIEA0BAHMS TPOLIECCOB U 3aBUCUMOCTEN
MIPU PEIICHUH 3a7a4 U3 APYTUX y4eOHBIX MPEIMETOB U PEalbHOM XKU3HH, BHIPAXKATh
(dopMynamMu 3aBUCUMOCTH MEXAY BETUUMHAMMU.

Hauayma maTemMaTnyeckoro aHanusa:

ONEepUpOBAaTh  MOHATUSAMM:  IOCJIENOBATEIBHOCTb,  apupMeThyeckas U
reoMeTpuYecKasl Iporpeccuy;

ONEepUpOBaTh  MOHATUSAMHU: OECKOHEUYHO  yObIBarolmas TIeoMeTpuyecKas
nporpeccusi, cymMa 0€CKOHEYHO yObIBaIOIEeH reOMEeTPUUECKON MPOrpeccui;

3a/1aBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCO0aMU;

UCIIOJIb30BaTh CBOMCTBA MOCJEAOBATENLHOCTEH M TPOrpecCUid s peleHus
peanbHbIX 3aj]a4 MPUKIIATHOTO XapaKTepa.

MHoXkecTBa U JTOTUKA:

OIepUPOBATH MOHATUSIMH: MHOKECTBO, OTIEPALIMH HAJl MHOKECTBAMMU;

UCIIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIN ammapaTr JJIsi ONMUCAHUs pPeabHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

ONepUPOBATH MOHATUIMHU: ONIPEACIICHUE, TEOpEMa, CIEIACTBUE, 10KA3aTEIbCTRO.

Ilpeomemmnuie pezyromamul no 0moeIbHbIM MmeMam yueoHo20 Kypca
«Anzebpa u nauana mamemamuyecko20 AHAIU3A).

K xonyy 11 knacca odyuarwowuiica Hayuumcs:

Uucna ¥ BEIYUCIICHHUS:

ONEPHUPOBATH MOHATHIMU: HATYpPaJIbHOE, LIEJIO€ YHUCIIO, UCIOJIb30BaTh IPU3HAKU
JNETUMOCTH LIEJIBIX YUCEN, PA3JIOAKEHNE YHCa HAa MTPOCTbIE MHOKHUTEIH JJIS1 PEIICHUS
3a/1ay;

ONEPHUPOBATH MOHATUEM: CTENIEHD C PALlMOHAJILHBIM [TOKA3aTEIEM;

ONEepUPOBaTh MOHATUSMU: JIOTapu(dM 4dHCIa, JECATUYHbIE W HaATypalbHbIC
Jorapudmel.

YpaBHEHHUS U HEPABEHCTBA:

PUMEHSTh CBOMCTBA CTEMEHU JUIsl TPeoOpa3oBaHusl BHIPAKEHHM, ONEPUPOBATH
MOHATUSAMU: TOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
MOKa3aTEIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIONIHATh ~ MPeoOpa30BaHWs  BBIPAKECHHM,  COAEpPKAIIMX  JIOTApU(PMBI,
OTIEpUPOBATH TOHATHAMU: JOTAPU(PMUUYECKOE ypaBHEHHE M HEPABEHCTBO, pPEIIATh
OCHOBHBIE TUIIBI TOTapU(MUYECKUX YPABHEHUI 1 HEPABEHCTB;

HaXOJIUTh PEIICHUS TPOCTEHIIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEepHUpPOBATh MOHATUSIMHU: CHCTEMa JIMHEWHBIX YpPaBHEHHI M €€ pelieHue,
HCIIOJIb30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUMN JJISl PEIICHUS MPAKTUUECKHUX 3a/1aY;

HaxOJIUTh PEIICHUS MPOCTEHIINX CHCTEM M COBOKYIMHOCTEW palMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

MOJIEIMPOBATh PeaIbHbIE CUTYAIIMH Ha SI3bIKE alNreOpbl, COCTABISTH BEIPAXKECHUS,
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33/1a4d, UCCIE0BATH TOCTPOCHHbBIE
MOJIEJIH C UCIIOIB30BAHKUEM allliaparta aareopsbl.

OyHKINUU U TpadUKU:



OMEepUpPOBATh  TOHATUAMM:  TEepuoAnYeckass  (QYHKIUS,  MOPOMEKYTKU
MOHOTOHHOCTH (DYHKITUH, TOYKH IKCTpeMyMa (DYHKIIMH, HAUOOJIbIIIEe U HAUMEHBIIIEEe
3Ha4YeHUS! QYHKIIMHU HAa MIPOMEXKYTKE, UCTIOJI30BATh UX JJIsl UCClIe0BaHUsl (QYHKIINH,
3aJlaHHOM TpadUKOM;

OMEepUPOBATh TOHATUSAMU: TpadUKU T[OKA3aTEIbHOU, JorapuMHUUECKO U
TPUTOHOMETPUUYECKUX (YHKIMH, M300pakaTh MX Ha KOOPAWHATHOW IJIOCKOCTU H
WCMOJIB30BATh JJIsl PEILICHUSI YPABHEHU U HEPABEHCTB;

M300pakaTh Ha KOOPJAWHATHOM IJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUH U
KCMOJIB30BATh UX ISl PEIICHUS] CUCTEMBI JIMHEUHBIX YPAaBHEHUI;

UCIIOJIB30BaTh IpadKu PYHKIIUN I UCCIEOBAHUS ITPOIIECCOB U 3aBUCUMOCTEMN
U3 JIPYyrux y4eOHbBIX JUCIUTLIVH.

Havana mateMaTnieckoro aHajansa:

OTIEpUPOBATh TMOHATHSIMU: HENpephiBHAS (DYHKIUsS, TPOU3BOAHAS (DYHKIIUH,
UCIIOJIb30BaTh TE€OMETPUUYECKUN U (DU3NYECKUN CMBICT MPOU3BOIHOM NJIs pelIeHUs
3a/1ay;

HAXOJIUTh TPOM3BOJIHBIE JJIEMEHTAPHBIX (DYHKIIMNA, BBIUYMCISATH MPOU3BOJIHBIC
CYMMBI, POU3BEICHUSI, YaCTHOTO (PYHKIIHUH;

UCIIOJIB30BaTh MPOU3BOIHYIO ISl MCCIIe0BaHUS (DYHKIIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSITh PE3YJIbTaThl HCCIICIOBAHUS K TIOCTPOSHUIO Tpa(UKOB;

UCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHUS HAWIY4dlllerTo pPEUICHUs B
OPUKJIAJHBIX, B TOM YKCJIE€ COIMAIbHO-PKOHOMHYECKHUX, 3a/1a4ax;

ONEepUpOBaTh  MOHSATUSMU: TEPBOOOpa3HAas W UHTErpaj, IOHUMATh
reoOMeTpUYEeCKUi U U3HUUECKUN CMBICI MHTErpaa;

HaXOAUTh TEPBOOOPA3HBIE IEMEHTAPHBIX (DYHKIMM, BBIYUCISATH MHTETpal I10
dbopmyne Herorona—JleiiOuua;

pemaTe MNPUKIAAHBIE 3ajladyd, B TOM YHUCJIE COLUUAIBbHO-3KOHOMHYECKOIO U
duznUecKoro xapakrepa, CpeACTBAMU MaTEMATHYECKOTO aHAIH3a.

Conepxanune o0ydyenusi B 10 kiacce.

Yuca 1 BBIYUCIICHUS.

Panvonanpabie uyucia. OOBIKHOBEHHBIE M JIECSITHYHBIE APOOH, MPOIEHTHI,
OCCKOHEUHbIE  TEpHOAUYECKHEe  ApoOu.  Apudmerwueckwe  omepanud €
paIMOHAILHBIMU YHCIIAMU, MPEeoOpa3oBaHUsl YHUCIOBBIX BhIpakeHUU. lIpuMenenue
IpoOeil W TPOLIEHTOB I PEIICHUS MPUKIAIHBIX 3a7a4 W3 Pa3IU4HBIX OTpacien
3HAHUW U PEAJIbHOMN KU3HH.

JlelicTBuTENbHBIE  4KcCia. PanuoHanmbHblE W MppalMOHAIBHBIE  4YHCIA.
ApudmeTnyeckue ornepanud ¢ JACHCTBUTENBHBIMH 4HcIaMu. [IpuOmmkEHHBIC
BBIUNCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLEHKA PE3YyJIbTaTa BHIYMCICHUM.

Crenens ¢ 1ienbiM nokazatesnemM. CtangapTHast popma 3anucu J1elCTBUTENBHOTO
yrcna. Mcnons3oBanne moaxonsimield ¢opMbl 3aMUCH TEUCTBUTEIBHBIX YHCEIN IS
pELICHUS MPAKTUYECKNX 3a7a4 U MPEJICTABICHUS JaHHBIX.

ApudmeTtnyeckuit KOpPEHb HaTypaJbHOU CTEIEHU. JlericTBus c
apupMEeTHUECKUMU KOPHIMU HATypPaJIbHOUN CTENEHHU.

CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHEHHS U HEPABEHCTBA.



ToxzaecTBa U TOXKIAECTBEHHbIE IPEOOPa30BaHUS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHME, KOpEHb ypaBHEHUS. HepaBeHCTBO, pemieHne HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue uppanoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHU .

IIpuMeHeHnE ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX 3a7ad U
3a/lay U3 pa3auvHbIX 00J1acTeil HayKHU U peanbHON KU3HU.

OyHKIMHU U Tpad UK.

OyHKIMSA, crocoObl 3aaanus GyHkuuu. I'paduk pyHkuuu. BzaumMHo oOpaTHbie
byHKIUN.

OO6nactp ompeneneHuss U MHOXECTBO 3HaueHud ¢yHkuuu. Hynu ¢yHkuumu.
[IpoMesxyTku 3HAKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (QYHKIIUU.

CreneHHas (QyHKIUS ¢ HaTypaJbHBIM M IIEJbIM ToOKa3zaTteneM. EE cBoiicTBa u
rpaduxk. CoiicTBa U rpaduK KOPHS N-OM CTENEHHU.

Tpuronomerpuyeckass OKpPYKHOCTb, OINPENEICHUE TPUTOHOMETPHUUECKUX
(YHKIIMN YHCIIOBOTO apryMEHTa.

Havana mateMaTnieckoro aHajinsa.

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJjaHuUsl MOCIeI0BaTeIbHOCTE. MOHOTOHHBIE
NOCJIEI0BATEIIBHOCTH.

Apudmernyeckas W reoMeTpuueckas mnporpeccuu. beckoHeyHo yObIBaromas
reomerpudeckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH TIe€OMETPUUYECKON
nporpeccun. Popmysia CI0XHBIX MPOLEHTOB. McCHNoOab30BaHUE MPOTPECCHU IS
pelIeHns pealibHbIX 3a]1a4 IPUKIAJHOTO XapakTepa.

MHokecTBa U JIOTHKA.

MHoxecTBO, omnepauuu HajJ MHoxecTtBamu. Jluarpammel OJinepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammapara JJisi ONUCAaHMS PEeajbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 APYTUX YUYECOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CleICTBHE, JOKA3ATEIbCTBO.

Conepxanue o0ydenusi B 11 kiacce.

Yucna v BEIYUCIIEHUS.

HartypanbHabie u niensie uncna. [Ipu3Haky 1ea1MMOCTH LEIbIX YUCe.

CteneHb ¢ palioHaJIbHBIM MTOKa3aTesneM. CBONCTBA CTETICHHU.

Jlorapugwm uncna. JlecaTu4HbIe U HaTypalbHbIE JIOTAPU(PMBIL.

YpaBHEHHUS 1 HEPABEHCTBA.

[IpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

[IpeobpazoBanue BBIPAXKEHHUM, COAEpXKAIIUX CTENEHU C PALUOHAIBHBIM
ITOKA3aTEIIEM.

IIpuMepbl TPUTrOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUsS] U1 HEPABEHCTBA.

Cucrembl JNMHEWHBIX ypaBHEHHH. PenieHune NpuKIagHbIX 3a4a4 € MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.



CucTemMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHUX
3a/1a4 ¥ 3aJa4 U3 pa3IMuHbIX 00JacTEeN HAYKU U PEAIbHOM KU3HU.

OyHKIMHU U rpaduKH.

Oyuknus. Ilepuoguueckue ¢pyHkuuu. [IpomMexxyTku MOHOTOHHOCTH ()YHKIIHH.
MakcumMyMbl W MUHMUMYMbI (GyHkuud. HauOonbliee W HauMeHblIee 3HAYCHUE
(YHKIMU HA IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U IpadUKH.

[loka3arenbHas u norapupmMuyeckas GyHKLINUU, UX CBOMCTBA U IPAPUKH.

Hcnonb3oBanue rpadukoB (GYHKUMM O pelIeHHs] YpaBHEHUW U JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpa@ukoB (QYHKIUN [JI HKCCIEAOBAHMS MPOLECCOB U
3aBUCUMOCTEH, KOTOPBHIE€ BO3HUKAIOT MPHU PEIICHUM 3aJad U3 JPYruxX Yy4eOHBIX
IPEAMETOB U PEANBHOM KU3HH.

Havana mateMaTnieckoro aHajinsa.

HenpepoiBubie hyHKIMKA. MeTO1 MHTEPBAJIOB JIJIsl PEILICHHUS HEPABEHCTB.

[IpousBoanas ¢pyukiuu. ['eomerpudeckuit u GU3NUECKUIl CMBICT TPOU3BOIHOM.

[IpousBoaHbIE MeMEHTApHBIX PYHKIUNA. DOPMYIIbl HAXOXKICHUS TPOU3BOAHON
CYMMBbI, TPOU3BEJCHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHue NPOM3BOAHOM K HCCIENOBaHUIO (DYHKIIMI Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHue HanOonbplIero M HaMMEHbLIEro 3HaueHUs (QyHKLIUU Ha
OTpE3KE.

[IpuMeHeHne NpPOU3BOJHOM JUIl HAXOXKACHUS HAWIY4YIIEro pEIICHHS B
NPUKIAIHBIX 3a/layax, AJs ONpeAesIeHUs] CKOPOCTH Mpoliecca, 3aJaHHOro (popmynoi
WM TpaduKoM.

ITepBooOpa3znas. Tabmauiia mepBooOpa3HbIX.

Huterpan, ero reomeTpudeckuii M pu3nueckuii cMpIci. Berunciaenue nHTErpana

o ¢popmyine Hprorona—JleiOuua.
TEMATHUHYECKOE INIAHUPOBAHUE

10 KJIACC
Ne KoanuecrBo
n/ HaumeHoBaHue pa3/ieJioB M TeM NPOrPaMMbI 4acoB
n
1 MHoO>XecTBa palliOHAJIBHBIX U AEHCTBUTEIHHBIX YHCEL. 14
PanmonanbHbIe ypaBHEHHUS 1 HEPABEHCTBA
2 Oyukiun 1 rpaduku. CTeneHsb ¢ 1ebIM NoKa3aTeneM 6
3 Apudmernueckuii kopeHb n—oii crenenu. MppaimoHanbHble 18
YpaBHEHMS U HEpaBEHCTBA
4 ®opMynbl TPUTOHOMETPUU. TPUTOHOMETPUUECKUE YPAaBHEHUS 22
5 ITocnenoBaTeabHOCTH U POTPECCUU 5
6 [ToBTOpEHue, 06001IeHNE, CHCTEeMaTH3allMs 3HAHUI 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KVIACC

Ne KoJsimyecTBo yacoB
n/ HaumeHoBaHue pa3/ieJioB M TeM NPOrPaMMbI
n
1 Crenenb ¢ pallMOHAIBHBIM MOKa3aresneM. [lokazarenpHas 12
¢ynkuus. [loka3arenbHble ypaBHEHUSI U HEPABEHCTBA
9 Jlorapudmmueckas Gynkmus. Jlorapupmuueckue ypaBHeHHS U 12
HEpaBEHCTBA
3 Tpuronomerpudeckne GyHKIUU U UX TPadUKH. 9
Tpuronomerpudeckne HepaBEHCTBA
4 [IponsBoHas. [IpumeHeHne Mpou3BOAHON 24
5 WuTerpan u ero npuMeHeHHUs 9
6 CucreMbl ypaBHEHH 12
7 HatypanbHble u 1ienpie yncia 6
8 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATH3AIIHS 3HAHUN 18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

PabGouast nporpamma y4yeOHoro kypca «I'eomerpusp).
IHosicHuTEIbHAS 3alIMCKA.

BaxxnocTs yueOHOro Kypca TE€OMETPUHM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYCIIOBJIEHA TMPAKTHYECKOM 3HAYUMOCTBIO METANpPEIMETHBIX U
NPEIMETHBIX PpPe3yJbTaTOB OOY4YeHUS] TE€OMETPUUM B HAIpPaBICHUU JMYHOCTHOTO
pa3BuTHs oOywarouuxcs, (opmupoBaHus (PYHKIIMOHAIBHON MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YUYEHHUS JIPYTUX Y4eOHBIX MUCUUIUIMH. Pa3zButhe y oOyuaromuxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYIIHOCTH M MPOUCXOKIAECHUU TIE€OMETPUUYECKHUX
a0CTpakiHii, COOTHOIIEHUU PpEAJTHbHOTO M HACATBHOTO, XapakTepe OTPaKEHUs
MAaTEMATUUYECKOW HAYKOM SIBJIEHUM U MPOLIECCOB PEATTBHOTO MUPA, MECTE TEOMETPHH B
CUCTEME HayK U POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM IO3HAHHU U B
IIPaKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYTHOTO MUPOBO33PECHUS 00YyUaIOMIUXCS, a
TaK)Ke Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JJIA aJanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus aBIsETCS OTHAM M3 OA30BBIX IIPEAMETOB Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHusA, TaK Kak O0O0ECTeYnBaeT BO3MOXKHOCTh HM3YYCHHS] KaK TUCIUTUIINH
€CTECTBEHHO-HAYYHOMN HAINPaBICHHOCTH, TAK U TyMaHUTApHOM.

Jlorndeckoe MbIuieHHe, (OPMHUPYEMOE TMPU HM3IYUYEHUH OOYyJarOIIMMUCS
MOHSATUWHBIX OCHOB T€OMETPUM U MOCTPOEHUHU IIEMOYKHU JIOTUYECKUX YTBEPKICHUI B
X0/ pellIeHHs] TEOMETPUUECKUX 3a7a4, YMEHUE BBIIBUTaTh U ONMPOBEPraTh TMIIOTE3bI
HEMOCPEACTBEHHO UCIIOIB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYUYHOIO 1IMKJIA,
B YaCTHOCTHU U3 Kypca (HHU3UKH.

OpueHTanusi 4eiaoBeKa B MPOCTPAHCTBE — YCJIOBUE €ro COLMATBHOTO OBITHS,
dbopma oTpaKeHUs OKPY>KAIOIIETO MUPA, YCIOBHUE YCIEIIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus IeUCTBUTEIbHOCTU. OnepupoBaHKe MPOCTPAHCTBEHHBIMU O0pa3amMu
00beIMHSIET pa3HbIe BUJIbI YUEOHOU U TPYAOBOU NIESITEIBHOCTH, SIBISETCS OJHUM W3
poeCCUOHANIbHO Ba)KHBIX KAa4YeCTB, MO3TOMY aKTyalibHa 3a7adya (OpMHpPOBAHUS Y
0o0y4Jaromuxcs MPOCTPAHCTBEHHOIO MBIIIJICHUS KaK Pa3HOBUIHOCTH OOpPa3HOTO



MBIIIJIEHUST — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJATOTOBKE K MPAKTHYECKOU
JESATETHPHOCTH TI0 MHOTUM HaIPaBJICHHSIM.

Ilens ocBoeHUS MporpaMMbl yaeOHOTO Kypcea «['eomeTpus» Ha 6a30BOM ypOBHE
oOydyeHuss — o001Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE Pa3BUTUE OOYYarOUIUXCS
yepe3  oOecreyeHWe  BO3MOXKHOCTH  MPHOOpPETEHHS M HCIIOJIb30BaHUS
CUCTEMATHYECCKUX TEOMETPHUCCKUX 3HAHUU W JCHCTBUH, CHEIU(UIHBIX TEOMETPHH,
BO3MOXHOCTH YCTICIITHOTO TPOAOJDKEHUST 00pa3oBaHUs IO CIENUAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM HCIIOIH30BAHUEM I'COMETPHH.

[IpropuTeTHBIME  3aJja4aMH  OCBOCHHs y4eOHOro Kkypca «l eoMeTpum»
Ha 0a3oBoM ypoBHe B 10—11 kimaccax siBisitoTCS:

dbopMHUpOBaHUE TIPEACTABICHHUS] O TEOMETPUM KaK YacTH MUPOBOH KYJIbTYphl U
OCO3HaHHE €€ B3aUMOCBSI3HU C OKPYKAIOIITUM MHUPOM;

dbopMHUpOBaHUE TPEICTABICHUS O MHOTOTPDAaHHHMKAaX M TejaxX BpAIICHUS KaK O
BOXHEHIIIMX MATEMATHICCKUX MOJICTISX, TTO3BOJISIONTNX OMUCHIBATh M U3y4YaTh Pa3HbBIC
SIBJICHUS OKPY’KAIOIIETO MUPA;

dbopMHUpOBaHUE YMEHHUsS PACIlO3HABAaTh Ha YEPTEkKax, MOJCIAX U B pealbHOM
MHUPE MHOTOTPAaHHUKHU U TEJIa BPaICHUS;

OBJIaJICHUE METOJAMHU PCIICHHUS 3aJa4 Ha TOCTPOCHHUS Ha HW300paKEHUAX
IPOCTPAHCTBEHHBIX (DHUTYD;

dbopMHUpOBaHWE  YMCHHS  ONCPUPOBATH  OCHOBHBIMH  TIOHATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BpalleHUS U UX OCHOBHBIMH CBOMCTBaMU;

OBJIaJICHUE AJTOPUTMAMHU PEUIEHUSI OCHOBHBIX THUIIOB 3a1a4, (HOPMHpPOBAHUE
YMEHHSI TPOBOIUTH HECIIOXKHBIE JIOKa3aTelIbHbIE PACCYXICHHUS B XOJE PpEelICHUS
CTEpEOMETPUUECKHUX 3324 U 3a/1a4 C MPAKTUUYECKUM COJIepKaHUEM;

pa3BUTHE WHTEJUIEKTYaJIbHBIX WU TBOPYECKHX CHOCOOHOCTEM 00ydaroumxcs,
MO3HABATEIBbHON  aKTUBHOCTH,  HCCJIEOBATEIbCKUX  yYMEHHH, KPUTHYHOCTHU
MBIIIJICHUS;

dbopmupoBanue (YHKIMOHATBFHON TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPHU:
YMEHHE paclo3HaBaTh TNPOSBICHUS TEOMETPUUECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaNbHBIX JKHU3HEHHBIX CHUTYAlMsAX W TMPU U3YYCHUH APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS  3aBUCUMOCTE HW  3aKOHOMEPHOCTEM,
dbopMynHpoBaTh WX HA A3BIKE TE€OMETPUU M CO3/1aBaTh T€OMETPUYECKHE MOIEIH,
MPUMEHSITh OCBOCHHBIH TE€OMETPUYECKHH ammapar s pPeIIeHus MPaKTHUKO-
OpPUEHTUPOBAHHBIX 3aJ]a4, UHTEPIPETUPOBATH U OIEHUBAThH MOTYYECHHBIE PE3YIbTATHI.

OTnuuuTebHOM OCOOCHHOCTBIO TMPOTPaMMbl IO TEOMETPUU  SIBIISETCA
BKIIFOUCHHE B KypC CTEPEOMETPUM B HAYalle €ro M3YyYCHHs 3a/Jad, pelaeMbIX Ha
YpOBHE MHTYUTHBHOTO MTO3HAHWSI, U ONIPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa
HaJl HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M TIPOCTPAHCTBEHHOTO
MBIIIICHUSI, CTUMYJIUPYET TPOTEKaHWE HWHTYUTUBHBIX MPOIIECCOB, MOTHBUPYET K
TaNTbHEUIIIEMY U3YYCHHIO TTPEIMETA.

[Ipenmoutenue oTmaércs HATISAHO-KOHCTPYKTHBHOMY METOMY OOY4YEHUS, TO
€CTh TEOPETHUUCCKUE 3HAHUS UMEIOT B CBOEH OCHOBE HEMTOCPEICTBEHHOE OTHOIICHUE K
MIPEAMETHO-TIPAKTUIECKOM TESITEITHPHOCTH. Pa3zButne IPOCTPAHCTBEHHBIX
MIPEICTABICHUN Y 00yUaIOMIUXCS B KYpCe CTEPEOMETPHUH ITPOBOIUTCS 3 CUET PEIICHUS
3alad Ha CO3JaHUE TIPOCTPAHCTBEHHBIX OOpa30B W 3a7a4 Ha ONEPUPOBAHUE



MPOCTpaHCTBEHHbIMU OOpa3zamu. Co3manue oOpasza MPOBOJUTCSA C HUCMIOJIb30BaHUEM
HarJISTHOCTH, a ONIEpUpPOBaHUE 00pPa30M — B YCIOBHUSAX OTBJICUCHUS OT HATJISIAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €ro UCXOJAHOTO COACPIKAHMUS.

OCHOBHBIMHU COJIEPKATEIbHBIMU JUHUIMU YdeOHOTO Kypca «I'eometpusi» B 10—
11 xnaccax sBusitOTCS: « MHOTOrpaHHUKNY, «IIpsiMbIe U IMIIOCKOCTH B TPOCTPAHCTBEY,
«Tena BpameHus», «BexTopbl M KOOpAMHATBI B IIPOCTpaHCTBE». POpMUpOBaHUE
JIOTUYECKUX YMEHUN pachlpenenseTcsl Mo COACPKATENIbHBIM JIMHUSM M IO TO0JlaM
0o0y4eHHs Ha YPOBHE CpPEHEro 00IIero o0pa3oBaHus.

Conepxanue o0pa3oBaHHs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHUSI MPOrpaMMBbl IO TEOMETPUM, PACTIPEICIEHHBIM 10 TOoJaM OOYy4YeHUs,
CTPYKTYpPUPOBAHO TaKUM 00pa3om, 4TOOBI OBJIAJICHHUE TEOMETPUYCCKUMH MTOHATUIMU
Y HaBBIKAMH OCYIIECTBIISIIOCH MOCJIEA0BATEIBLHO U MOCTYIATEIBHO, C COOJIIOICHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBI€ 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
TCOMETPUYECKUX MPEICTABICHUN 00yUaromMXCs, paciiupsis U yriuyomsis e€, oopasys
IIPOYHBIE MHOKECTBEHHBIC CBSI3H.

OO6miee YMcIO YacoB, PEKOMEHAOBAHHBIX IS H3Y4YeHHUs Y4eOHOro Kypca
«I"'eomerpus» — 102 gaca: B 10 knacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce —
34 gaca (1 yac B He/IeJIO).

Ilpeomemmnuie pezyromamul no 0moeIbHbIM MmeMam yueoHo20 Kypca
«l'eomempusy.
K konuy 10 knacca ooyuarwowuiica Hayuumcs:

ONEPHUPOBATH MOHATUSAMU: TOUKA, IPsIMast, INIOCKOCTb;

OPUMEHATh AKCUOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX NpPU PEIICHUU
FEOMETPUYECKHUX 3a/1a4;

ONEPHUPOBATH MOHATHUSIMU: NAPALIETbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX U
TUIOCKOCTEH;

KJIacCu(UIUPOBATH B3aMMHOE pacroioKeHne IPSIMBIX
U TJIOCKOCTEHN B MPOCTPAHCTBE;

OTepUPOBATh MOHATUSMU: IBYTPAHHBIA YTroJl, TPaHH JABYTPAHHOTO yIJa, peOpo
IBYTPAHHOTO YIJIa, TMHEWHBINA YTOJI ABYTPAHHOIO yTIila, TpajlyCHas Mepa ABYTPAHHOIO
yria;

ONEpUpPOBATH MOHSATUSMH: MHOTOTPAHHUK, BBINYKJIbIA W  HEBBITYKJIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOI'PAaHHUKA, IPABUIBHBIN MHOTOI'PaHHUK;

pacro3HaBaThb OCHOBHBIE BHUJbl MHOTOIPDAaHHUKOB (IUpamMuja, MpuU3Ma,
MPSIMOYTOJIbHBIN TTapaJijIeNIenuIe 1, Kyo0);

KJ1acCu(UIMPOBATh MHOTOTPAHHUKH, BRIOMPAsi OCHOBAHUS I KiIacCu(puKauu
(BBIMYKJIbIE U HEBBITYKJIBIE MHOTOTPAaHHUKH, MPABUJIbHBIE MHOTOTPAHHUKH, TIPSIMBIE U
HAKJIOHHBIE MTPU3MBI, NapalIeICIUIIE Ibl);

ONEepHUPOBATH MOHATUSMHU: CEKYIIas INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB;

OOBSCHATH MMPUHITUITBI TIOCTPOCHUS CEUCHUM, UCTIONB3YsI METO/T CIIENIOB;

CTPOUTH CEUEHHS]I MHOTOIPAHHUKOB METOJIOM CIIEJIOB, BBIMOJHATH (BHIHOCHBIC)
IJIOCKKUE YEPTEXKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYp: BUJ CBEpPXY, COOKY,
CHU3Y;

pemaTh 3aJaud Ha HAXOXKJECHHE T'€OMETPUUECKUX BEJIUYUH IO 00pa3laM Wiu
aNropuT™MaM, MPUMEHSS M3BECTHBIE AHAMTUYECKUE METOJbl NpU pEIICHUU



CTaHJAPTHBIX MaTeMaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUM MEXIy ABYMS
TOYKaMHU, OT TOYKH JI0 MPSMOM, OT TOUYKHU JI0 ITIOCKOCTU, MEXKAY CKPEITUBAIOIIUMUCS
MPSIMBIMH;

pelmaTth 3aJaud Ha HAXOXXJEHHE T€OMETPUUECKUX BEJIUYUH IO 00pa3laM WiIH
aNropuT™MaM, TMPUMEHSS W3BECTHBIE aAHAIUTUYECKHUE METOJbl TIPU PEIICHUU
CTaHJApPTHBIX ~ MaTEeMaTUYECKHUX  3ajJa4 Ha  BBIYUCJICHUE  YIJIOB  MEXKIY
CKPEIIMBAIOIIUMHUCS MPSMBIMU, MKy TIPSIMOM M TUIOCKOCTBIO, MEXKTY TUIOCKOCTSIMU,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI M IUIONMIAJAM TOBEPXHOCTEH MHOTOTPAHHHMKOB (MpHU3Ma,
nupamujia) ¢ mpuMeHeHreM (GOopMYyIl, BBIUUCIATh COOTHOIICHUS MEXY IO IMU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX MHOTOIPaHHUKOB;

OTIEPUPOBATH MOHSATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U TIJIOCKOCTh
CUMMETPUH, IIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBI;

U3BJICKaTh, TMPeoOpa3oBbIBATH U  MHTEPHPETUPOBATH HHPOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha 4YepTekax H
pUCYHKaX;

MPUMEHATh TeoMeTpruueckre (akThl JJIs PEIICHUS CTEPEOMETPUYECKUX 3aj1ad,
IpEANoJiaralimnX HECKOIbKO IIaroB PeIIeHUs, €CIU YCIOBUs IPUMEHEHHUS 3a[aHbl B
aBHOU popme;

OPUMEHATh  TMPOCTEHIIME  MpPOTpaMMHBIE  CpPEACTBA M DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

MPUBOJIUTH TPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U KU3HU,
pacrno3HaBaTh NMPOABJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

NPUMEHSTh TOJYYEHHbIC 3HAHMUS Ha TPAKTUKE: aHAJIU3UPOBATH peEajbHbIC
CUTyallUM W TPUMEHSATh HW3YyYEHHBIE TMOHSATUS B TIPOIECCE IIOMCKAa PEIICHUS
MaTeMaTHIeCKH CPOpMyTUPOBAHHOMN MPOOIEMBI, MOJICTHPOBATh PeabHbIC CUTyAIlUN
Ha S3BIKE T'E€OMETPUM, HCCIENOBaTh MOCTPOCHHBIE MOJEIU C MCIOJIb30BAHUEM
TCOMETPUYECKUX TOHIATUH M TEeopeM, ammapaTa ajreOphl, pelarh MPaKTHYECKUE
3a7]a4yM, CBSI3aHHBIE C HAXOXKJICHUEM I€OMETPUUECKUX BEITUYHH.

[Inanupyemble TpeaMETHBIE pe3yJIbTaThl OCBOSHUS paboyell MpOrpaMMbI
yaeOHoro Kypca «l'eomeTpus» Ha 0a30BOM ypOBHE Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHHsA OPHEHTHPOBAHbI HAa  JIOCTH)KCHHE YPOBHS  MaTEeMaTHYECKOUH
IPAMOTHOCTH, HEOOXOIMMOTO JJIsl YCIICIIHOTO PEIICHHs 3a/lady B PEajJbHON KU3HU U
CO37aHMe YCIOBHH ISl UX OOMIEKYJIbTYPHOTO Pa3BUTHSI.

Ilpeomemmnuie pezynomamol no OMOEAbHLIM MEMAM YUEOHO20 Kypca
«l'eomempus.
K konuy 11 knacca odyuarowuiica nayyumcs:

ONEepUpPOBATH MOHATUSIMU: IIWIMHAPUYECKAs MOBEPXHOCTh, 00pa3zylolue
UUJTUHIPUYECKON MOBEPXHOCTH, LWIUHAP, KOHUYECKash MOBEPXHOCTh, 00pa3yroline
KOHUYECKOH TTOBEPXHOCTH, KOHYC, ChepruIecKas MOBEPXHOCTH;

pacro3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cepa u map);

OOBSICHSITH CIIOCOOBI MOTYUYEHHUS TEJ BpallleHUs;

KJIacCU(UIUPOBATH B3AUMHOE PACIIOJIOKEHHE CHEphl U MIIOCKOCTH;



OTIepUpPOBaTh TMOHSATUSMH: IIAPOBON CETMEHT, OCHOBAaHHWE CETMEHTA, BBHICOTA
CEerMEHTa, MIapOBOM CIIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIIOS,
IapOBOM CEKTOP;

BBIYHCIISATh 00BEMBI M TUTONIAIA TIOBEPXHOCTEN TEJ BPAIICHUS, TEOMETPHISCKIX
TeJ C IpUMeHeHneM hopMYyIT;

OIIepUPOBATh MOHATHSIMH: MHOTOTPAHHUK, BIHCAHHBIA B chepy W OMUCAHHBINA
okoJ10 cepsl, chepa, BucaHHAsE B MHOTOTPAaHHUK WA TEJIO BPAIllCHHUS;

BBIYHCIIATh COOTHOIICHHS MEXIY IUIOMIAIIMHA TIOBEPXHOCTEH W OO0BEMaMu
MMOJOOHBIX TEI;

N300pakaTh HW3y4aeMble QUTYPBI OT PYKH M C TPHUMEHCHHEM IPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBITIOJTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Bu CBEpXy, COOKY, CHU3Y, CTPOUTH CCUCHHS TEJT BPAIICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATH W  TNPEOOPa3OBBIBATH  WHMOPMAIUIO O
NPOCTPAHCTBEHHBIX TCOMETPHUYECKUX (UTYypax, NPEJCTABICHHYIO Ha dYepTexax H
PUCYHKaXx;

OIIepUPOBATH MIOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATD JICHCTBHSI CJIO’KCHUS BEKTOPOB, BBIYMTAHKS BEKTOPOB M YMHOKEHUS
BEKTOpa Ha YNCJI0, OOBSICHATh, KAKUMH CBOMCTBAMH OHU 00JIaaI0T;

NPUMEHSTH TIPABHUIIO TapaJUICIICITUITC 1A,

OIEepUPOBATh TMOHATUSIMH: JEKAPTOBBI KOOPJIHUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YTOI MEXIY
BEKTOpaMH, CKaJsipHOE NMPOM3BE/IEHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIaHApHbIE
BEKTOPBI;

HaXOAUTh CYMMY BEKTOPOB W IMPOMU3BEJEHUE BEKTOpA HAa YHCIIO, YTOJl MEXIY
BEKTOpaMH, CKalsIpHOE TPOU3BEJCHHE, PpPACKIAIbIBAaTh BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

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

NPUMEHSITh T€OMETpUUECKHe (PaKThl JIJISl PElIeHUs CTEPEOMETPUYECKUX 3ajad,
MPEINOIaraiuX HECKOJIbKO MIAroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHHS 3a/1aHbI B
saBHOU (popme;

pemiath MPOCTEHIINE TEOMETPHUUYECKHE 3aJayd Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/1a;

penIaTh 3a/1a4u Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUIN 1 HAXOXKICHUE
T€OMETPUYECKUX BEIMYMH 10 00pa3laM WM alropuTMamM, MPUMEHSS H3BECTHBIC
METOJIbI TIPH PEIICHUH CTAHIAPTHBIX MATEMAaTUICCKUX 3a71aY;

OPUMEHSITh  TMPOCTEUITNE  TPOrpaMMHBIE  CpPEJACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUICCKUX 3a71aY;

MPUBOJIUTH MIPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEH B MPUPOJIEC U KU3HH,
pacrmo3HaBaTh MPOSBICHIE 3aKOHOB TEOMETPUU B UCKYCCTBE;

MPUMEHSTh TIOJyYeHHBIC 3HAHWS Ha TPAKTUKE: aHAIM3UPOBATH peabHBIC
CUTyallul W TPUMCHSTh W3YYCHHBIC IIOHSATHS B TPOIECCE TOWCKA PEIICHUS
MaTeMaTu4ecku chopMyIUpOBaHHON MPOOIEMBI, MOACIUPOBATH PEATbHBIC CUTYAIIUN
Ha S3bIKE TEOMETPUU, HCCIEAOBATh IOCTPOCHHBIC MOJIETH C HCIOJIh30BAHUEM



FEOMETPUUECKUX TMOHSITUH M TEOopeM, ammaparta ajireOpbl, peliarh MNPaKTUYECKUE
3a71a4M, CBSI3AHHBIE C HAXOXJICHUEM F€OMETPUUECKUX BEJIUYMH.

Conep:xxanue o0yuenust B 10 kiiacce.

[IpsiMbI€ U TIITOCKOCTHU B IPOCTPAHCTBE.

OcHOBHBIE TIOHATHS cTepeoMeTpur. Touka, mpsiMasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 00 aKCHMOMAaTHUYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
U CIIEJICTBUA U3 HUX.

B3anMHOE pacnosio)keHHe TpsSMBIX B IPOCTPAHCTBE: INEPECEKANOLIUECS,
NapajiyieIbHbIC U CKPEIUBAOIIUeECs npamele. [lapanienbHOCTh TPSAMBIX U IITOCKOCTEN
B NPOCTPAHCTBE: NapajlIelIbHbIE MNPSIMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpsIMBIX, MAPAJIETBHOCTh MPAMOM W IUIOCKOCTU. YTJbl C COHANpPaBICHHBIMU
CTOPOHAMH, YTrojl MEXIAY MPSMBbIMU B MpOoCTpaHCcTBE. [apannenbHOCTh MIOCKOCTEM:
napajuieJibHble TUIOCKOCTH, CBOWCTBA MapajuleNbHBIX IuIockocTe. [Ipocreiimue
OPOCTPAHCTBEHHbIE (UIYphl Ha IUIOCKOCTU: TeTpajdAp, KyO, Napajienenunen,
MIOCTPOCHUE CEYCHUM.

[TeprieHAUKYJISIPHOCTh MPSIMONM M TIJIOCKOCTH: TMEPHEHIUKYISIPHBIE TMPSIMBIE B
POCTPAHCTBE, MPSIMbIC MAapAJJICTbHbIC U IEPIICHIUKYISIPHBIE K TIJIOCKOCTH, MPU3HAK
NEPHNECHANKYISIPHOCTH NMPAMON U IJIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHAUKYIISIPHOMN
MJIOCKOCTH. YTJIbI B POCTPAHCTBE: YIOJI MEXIY MPSAMON U TJIOCKOCTBIO, IByTPaHHBIN
yTOJ1, JIMHEWHBIN YroJl IBYTPaHHOTO yria. [lepneHauKyisip U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TUIOCKOCTH, IPOEKIHs (PUTYPHI Ha
II0CKOCTh. [lepreHIuKyISIPHOCTD MJIOCKOCTEN: IPU3HAK MEPIIEHIUKYIISIPHOCTH ABYX
miockocTell. Teopema 0 TpEX NEPNEHAUKYIISPAX.

MHOTOrpaHHUKH.

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PAaHHHUKA, BBIYKJIbIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH, pa3BEPTKAa MHOTrorpaHHuka. llpu3ma: n-yrosjbpHas
npu3Ma, TpaHd W OCHOBAHHUS MPU3MBI, TIpsiMas M HAKJIOHHAs MPU3MbI, OOKOBas U
MOJIHAsI TOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsiMOYroJIbHBIN NapalieIeuIe
u ero cBoictBa. [Iupamuaa: n-yronpHas nupaMuia, rpaHd U OCHOBAHUE MUPAMUIBI,
OOKOBasi M TOJHAsI MMOBEPXHOCTh MUPAMUBI, MpaBUIbHAS W yCeU€HHAs MUpaMUIA.
DOneMeHTbl Npu3Mbl W nUpaMuibl. [IpaBuUiabHBIE MHOTOTPaHHUKHU: IOHSATHE
MPaBUJIBHOIO MHOTOIPAHHUKA, MpaBWIbHAsA MpU3Ma U NpaBUJIbHAs MNHpPaMUIA,
MpaBWIbHAS TPEYTOIbHAS MUPAMUIA U IPABWIBHBIN TETpadap, kKyo. [Ipencrasienue o
MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3JIp, JOJIeKa’Ap U ukocadap. CeueHust Npu3Mbl U
MAPAMHU/IBI.

CummeTpusi B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, MPSMOU,
IJIOCKOCTU. DJIEMEHThl CHMMETPHUM B MUpaMUIAX, Napaiesenunenax, npaBuibHbIX
MHOTOTPaHHUKAX.

Brruuciienne 21eMeHTOB MHOTOTPAHHUKOB: p&éOpa, nuaronanu, yriel. [Inomans
OOKOBOW TIOBEPXHOCTH M TIOJHOW TOBEPXHOCTH TMPSAMON MPHU3MBI, IUIOIIAb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3mbl. [lnomans 60koBoM
MOBEPXHOCTH M MOBEPXHOCTU IMPABUIBHOW IHUpPAMUAbI, TeopemMa O IUION[aau
yceu€HHol nupamuibl. [lonsitue 06 o0béMe. OObEM TUpPaMUIbI, IPUIMBI.

[logoOuble Tena B mnpocTpaHcTBEe. COOTHOIIEHUSI MEXAY IUIOHAASIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEJL.



Conepxanue o0ydyenus B 11 kiacce.

Tena BpaleHus.

[unuHaapuyeckas MOBEPXHOCTh, 00pa3yrolue MUIMHAPUUECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepxHOocTU. [{unuHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpazymoriasi ¥ 0Ch, IJIOMIA/Ib OOKOBOW U MOJTHON MOBEPXHOCTH.

Konnueckass moBepxXHOCTh, 00pa3ylolie KOHUYECKOH IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUUYECKOM moBepxHOcTU. KOHyC: OCHOBaHWE W BEpIIMHA, 00Opa3yrolas u
OCh, IJIONIaAh OOKOBOM U TMOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTAa, OCHOBaHUS U OOKOBAsi TOBEPXHOCTh.

Chepa m map: ueHTp, paauyc, AUAMETp, IUIOMIA[b IMOBEPXHOCTH CQEPHI.
B3aumHoe pacnonoskenue cdepbl M IIIOCKOCTH, KacaTellbHas IUIOCKOCTb K cdepe,
Iomaab cepsol.

N306paxkeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka LUIMHApPA U KOHYCA.

KomOunaruu Ten BpailleHHs: 1 MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMUCAaHHBIN
okoJ1o cepsl, cepa, BucaHHass B MHOTOTPaHHUK, WIIA TEJIO BPAIICHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 00BEME
OpSIMOYTOJILHOTO Mapajuiesienumnena u cienacteus u3 He€. O0bEM HUIUHAPA, KOHYCA.
O6BEM mapa u miomaab chepsl.

[TonoOubie Tena B mnpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIQAsIMU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Ceuenust nuiauMHApa (MapajuiebHO U MEPIEHIUKYIISIPHO OCH), CEYEHHUsS] KOHyca
(mapasienbHOE OCHOBAHUIO M MPOXOJSIIee Yepe3 BEPIINHY), CEUEHUS I1apa.

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE.

Bekrop Ha mimockoctd U B mpocTtpaHcTBe. CIOKEHHE U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3liokeHHne BEKTOopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuiio mapannenenunena. Pemenue 3anay, cBSI3aHHBIX C IPUMEHEHUEM
IpaBuUJI ICUCTBUI ¢ BEKTOpamu. [IpsiMoyToiibHast cucTeMa KOOpIMHAT B ITPOCTPAHCTBE.
Koopaunatel Bextopa. IIpocreiimme 3a1aun B KOOpAUHATAX. YTOJI MEXKY BEKTOPAMMU.
CkansipHoe TpOU3BEJACHUE BEKTOPOB. BbhluncieHuWe YrioB MeEXIy MpPSIMBIMH U
I0CKOCTAMUA. KOOpAMHATHO-BEKTOPHBIM METOA NpPH PELIEHHH T€OMETPUUYECKHUX
3a/1au.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No Koaunuecrso
W/ HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI 4yacoB
1 Beenenue B crepeoMeTpuio 10
5 [IpsiMble 1 TUIOCKOCTH B NpocTpaHcTe. [lapaniensHocTh 12
MPSIMBIX U IJIOCKOCTEH
3 [eprieHAUKYIAPHOCTD NMPSIMBIX U TIIOCKOCTEN 12
4 VYTrasl MEXIy OPSAMBIMU U MIJIOCKOCTSIMU 10
5 MHororpaHHuKu 11
6 OO0BEMBI MHOTOT'PaHHUKOB 9
7 IToBTOpEHUE: CeYeHNUs, PACCTOSIHUS U YTJIbI



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 KIIACC
Ne KounuecrBo
/i HaumeHnoBaHue pa3iejioB U TeM MPOrPaMMBbI YACOB
1 Tena Bpaiienus 12
2 O0bEMBI TEN 5
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIINS 3HAHUN 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34

PabGouast nporpaMmma y4eOHOro kypca «BeposiTHOCTb M CTATHCTHKA».
IHosicHUuTEIbHAS 3alIMCKA.

YueOHbii Kypc «BeposATHOCTP W cTaTHUCTHKa» 0a30BOrO YPOBHS SIBISETCS
NPOJIOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTrO Kypca 0a30BOTO YpOBHSI
OCHOBHOTO 00111er0 00pa3oBanusi. Y4eOHbIN Kypc NpelHa3HaueH A1 GOpMUPOBAHUS
y OOydaromMXcs CTaTUCTUYECKOW KyJNbTyphl W TOHHUMAaHHS pOJH TEOPHH
BEPOSITHOCTEH KaK MaTeMaTHYeCKOro HWHCTPYMEHTa Ui M3yYeHUS CIydailHBIX
COOBITHH, BENWYMH M TpoleccoB. [Ipum m3ydeHuu ydeOHOTO Kypca oOoramaroTcs
Npe/CTaBleHUsT O0YyYarolIuXxcsi O METOJax KCCIeOBaHUSl W3MEHYMBOIO MM,
pa3BUBAEeTCs TOHMMAaHHE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYEeCKHMX METOJI0B
NO3HAHUS KAaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUSI.

Copepxanue y4yeOHOro Kypca HalpaBlI€HO Ha 3aKpelieHHe 3HaHUM,
MOJIYYEHHBIX TIPU U3YYCHUH Kypca Ha YPOBHE OCHOBHOT'O OOIIero 00pa3oBaHusl, U Ha
pa3BUTHE NPEICTABICHUHN O CIy4allHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXy HUMHU Ha
BaXHBIX MPUMEPAX, CIOKETHI KOTOPBIX MOYEPHHYTHI M3 OKpyKaromero mupa. B
pe3yibpTaTe y 00yJaronuxcsi T0HKHO chOPMUPOBATHCS TPEACTaBIEHUE O Hauboiee
yIOTPEOUTENbHBIX M OOIMIMX MAaTeMaTUYECKHX MOJIENSIX, HCIHOJIb3yeMbIX s
OINKCAHUSI AHTPOIIOMETPUUYECKUX M JeMOrpapUuecKux BEJIWYUH, MOTPEIIHOCTEH B
pa3IMYHOrO POJa U3MEPEHUsX, JJIUTEIBHOCTH O€30TKa3HOM pPabOThl TEXHHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUM U MPOLECCOB B OOIIECTBE.

B coorBercTBMM C YKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTB U CTaTUCTHUKAY I YPOBHS CPEAHETO 00111eTr0 00pa3oBanus Ha 6a30BOM
YpOBHE BBIJCNICHBI CJIENYIOIINE OCHOBHBIE cojaep)kaTeibHble JUHUM: «CiaydailHble
COOBITHS U BEPOATHOCTUY, «CiyyailHble BEJIMUNHBI U 3aKOH OOJIBIINX YHUCEID.

BaxHnyio yacth yueOHOro Kypca 3aHHMaeT M3Y4YEHHE T'€OMETPUUYECKOTO H
OMHOMHAJIBHOTO pacrpeeNieHuii U 3HAKOMCTBO C UX HEMPEPBIBHBIMU aHAJOraMu —
MOKA3aTeIbHBIM U HOPMaJIbHBIM PACIIPEACICHUSIMH.

Conepxanue nuHun «CiayyailHble COOBITHSI U BEPOSITHOCTH» CIYKUT OCHOBOM
s (OpMUPOBAHUS TPEACTABICHUI O paclpeneleHHH BEPOSTHOCTEH MEXIy
3HAUCHUSMH CIIYYafHBIX BEJIMYMH, a TAKKe dTa JUHUS HeoOXomuMma Kak 0asza s
M3yYEHHUs 3aKOHA OONBIIMX Yuced — (yHIaMEHTAIbHOTO 3aKOHA, NEHCTBYIOIIETO B
npupojie M OOIIEeCTBE M MMEIOIIEro MaTeMaTHdeckyio dopmanuzanuioo. CaM 3aKoH



OOJIBIIMX YHCEN MpeasiaraeTcsi B O3HAKOMUTENIBHON ¢dopMe ¢ MHUHUMAILHBIM
HCIIOJIb30BaHUEM MAaTeMaTUUYECKOro ¢hopMainu3ma.

Tembl, CBSI3aHHBIC C HEMPEPHIBHBIMU CIyYalHBIMU BEJIMUYMHAMH, AKIICHTUPYIOT
BHHMaHHE 00YyUYaIOIINXCS HA ONMUCAHUU U U3YYEHUU CIyYalHbBIX SIBICHUM C MOMOIIbIO
HenpepeIBHBIX  GyHKIUIA. (OCHOBHOE€ BHUMAaHHUE VACNSIETCS TIOKA3aTeIbHOMY H
HOPMaJIbHOMY PpAaCOpEleICHUsIM, TPU OSTOM MPEJIoaracTcsi O03HAKOMUTEIbHOE
M3yueHue Matepuana 0e3 JoKa3aTeIbCTB MPUMEHIEMBIX (PaKTOB.

OO6miee YMCIO YacoB, PEKOMEHAOBAHHBIX JI HU3Y4YEHHUs Y4eOHOro Kypca
«BeposiTHOCTB U cTatucTUKa» — 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 knacce — 34 gaca (1 gac B HeAemIO).

[IpenmerHble pe3ynbTaThl OCBOCHUSI y4eOHOro Kypca «BeposiTHOCTh U
CTAaTUCTHKa» Ha 0a30BOM YpOBHE Ha YpPOBHE CpPEIHEro O0O0IIero oOpa3oBaHUs
OpPUECHTHPOBAHbI HA  JIOCTWI)KEHHE ypPOBHS  MaTEeMaTUYeCKOM TPaMOTHOCTH,
HEOOXOAUMOTO JIJIs YCIEIIHOTO PEIICHUs 3ajad U MpoOJieM B peaibHOM KU3HHU U
CO3/IaHUE YCIIOBUH ISl UX OOIIEKYJILTYPHOTO Pa3BUTHS.

Ilpeomemnmnule pezynomamsl no OMOEIbHBIM memMam y4edoHo2o Kypca
«Bepoamnocmo u cmamucmuka». K konuy 10 knacca odoyuarowjuiica nayuumca:

YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBI;

OTIEpUPOBATH TMOHATHSIMU: CpeaHee apudMeTHdeckoe, MeauaHa, HauOoJbIIee,
HaMMEHbIIIEE 3HaUCHHE, pa3Max MacCHBa YUCIIOBBIX JTAHHBIX;

ONEepUPOBATh MOHATUSMU: CIyYalHBIA SKCIEPUMEHT (ONBIT) U CIydaifHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (dJIEMEHTApHBI HCXO0M) CIYy4YalHOTO OIbITA,
HaXOJUTh BEPOATHOCTU B OMBITAX C PABHOBO3MOXXHBIMHU CIIYYaHBIMU COOBITHUSMH,
HaXOAUTh M CPAaBHUBATh BEPOSITHOCTH COOBITHI B H3YYEHHBIX CIIyYalHBIX
AKCHEPUMEHTAX;

HaXOJUTh U (POPMYJUPOBATH COOBITHS: MEPECCUCHUE W OOBEIUHECHHUE JTaHHBIX
COOBITHH, COOBITHE, IPOTHBOMOJIOKHOE JAHHOMY COOBITHIO, IIOJb30BAThCS
auarpaMMmamu Jitiepa u GopMyIIoii CII0KEHHs BEPOSATHOCTEHN MpU PEIICHUH 3a/1a4;

ONEpUPOBATh TOHATHSIMHU: YCIOBHAs BEPOSTHOCTh, HE3ABUCHUMBIE COOBITHS,
HaXOJUTh BEPOSITHOCTH C MOMOILIBIO NpaBUia YMHOXKEHUS, C IOMOIIbIO J€peBa
CIy4alHOTO OIIbITA;

MIPUMEHSITh KOMOMHATOPHOE MPABUJIO YMHOKEHUS TIPU PEIICHUU 33/1a4;

ONEPUPOBATH TMOHATHSMU: HCIBITAHUE, HE3aBUCHUMBIE HWCIBITAHUS, CEpUS
UCIBITAHUM, YycneX U HeyJaya, HaXOAUTh BEPOATHOCTH COOBITUA B CEpUH
HE3aBUCUMBIX UCIBITAHUHA IO TEPBOTO yCIeXa, HAXOJIUTh BEPOSITHOCTU COOBITHI B
cepuu ucnbiTanuii bepnyinu;

ONEepHUPOBATH MOHATUAMU: CIy4dailHasi BEJIMUMHA, PACTIPEICIICHHE BEPOSITHOCTEH,
auarpamma pacrpeeieHusl.

Ilpeomemmnpwie pezynomamol no OMOEAbHLIM MEMAM YUEOHO20 Kypca
«Bepoamnocmo u cmamucmuxa». K xonyy 11 knacca odyuarowguiica nayuumcs:

CPaBHUBATh BEPOSITHOCTH 3HAYEHUN CIIyYalHOW BEJIWYHUHBI M0 PACHPENCICHUIO
WJIU C TIOMOIIBIO JJUarpamm;

ONEePUPOBATH MOHATHEM MAaTEMATUYECKOTO OXKUIAHUSI, IPUBOJUTH IPUMEPHI, KaK
MPUMEHSIETCSI MaTEMaTUYeCKOE OXKHUJaHUE CIy4ailHOM BEJIWYMHBI HAXOJUTh
MaTeMaTH4ecKoe 0XKUIaHUE MO JaHHOMY pacipeaesieHUIO;



HMMETh MPEJICTABICHUE O 3aKOHE OOJBIINX YHUCEN,;

HMMETH MPEJCTABICHUE O HOPMAJIbHOM PaCIPEAECICHUH.

Conep:xxanue o0yuenust B 10 kiiacce.

[IpenacraBneHne MAaHHBIX C TOMOIIbIO Tabmui W guarpamm. CpenHee
apupMeTHUecCKOoe, MeIuaHa, HauOoJblIee U HaUMEHbIIee 3HA4YCHUs, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Cny4aitHble SKCIEPUMEHTHI (OIBITHI) U CiIy4yallHble COOBITHS. DJEMEHTapHbIC
coObITUs (UCXOAbl). BeposTHOCTH ciaydailHOro coObITHA. bBAM30CTh 4YacTOTHI U
BEPOSTHOCTU cOOBITHM. CiyuallHble OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTapHBIMU
cOOBITUAMU. BeposiTHOCTH COOBITUI B OMBITAX C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu HaJa COOBITHSIMU: TEepeceueHue, OOBETUHEHHUE, MPOTHUBOMOJIOKHBIE
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEpOATHOCTb. YMHOXKEHHE BEPOSATHOCTEU. JlepeBO Ciyd4alHOro
skcriepuMenTa. @opmyria MoTHOM BEpOosITHOCTH. HezaBucruMbie COOBITHS.

Kombunatopuoe mnpapmio ymHoxxenus. [lepectanoBku u dakropuan. Yucmo
couetanuit. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydailHbIi ONBIT (MCHOBITAHHWE), yCIEX M Heynada. HesaBucumbie
ucnbiTanusi. Cepus HE3aBUCUMBIX UCHBITAHUKW 10 T1iepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUW bepHysiu.

Cnyuaiinass ~ BenuuuHa.  PacnpeneneHue — BeposTHocTed.  [uarpamma
pactipenenenus. [lpumepsl pacrpeneneHuid, B TOM 4YHCIE, T€OMETPUUECKOE M
OMHOMMAJILHOE.

Conep:xxanune o0yuenusi B 11 kiacce.

UucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIMYMH: MAaTEMAaTUUECKOE OKHUJIaHHUE,
IUCIIEpCUs U CTaHIAPTHOE OTKJIOHEHHE. [Ipumepbl mpuUMEHEHHs] MaTeMaTH4eCKOIo
OKMJIaHUS, B TOM 4YHMCJE€ B 3ajJayax W3 IOBCEIHEBHOM >XW3HU. MaremaTuyeckoe
OXXHMJIaHWE OWMHAPHOM CIIydailHOW BeIWYMHBI. MaTeMaTHUYeCcKoe OXHIAHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCKOE OKUJAHUE U TUCIIEPCUSI T€OMETPUUYECKOTO U
OMHOMUATILHOTO pacIpeacICHUH.

3aKoH OOJIBIIIUX YHCEI U €ro POJib B HayKe, Mpupojie u obiecTse. BeiOopouHbIN
METO/I HCCIENOBAHUM.

[Ipumepsl HENpEphIBHBIX CIy4aWHbIX BeIWYMH. [loHATHE O IUIOTHOCTH
pacripeneneHus. 3ajaur, MPUBOIAIINE K HOPMaJIbHOMY pacnpenenenuto. [lonstue o
HOPMAJIBHOM pPAacCIpEICICHNH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
Ne Koan4yecTBo
n/ HanmeHnoBaHue pa3ae/ioB U TeM POrPaMMBbI 4acoB
n
1 [IpencraBnenne JaHHBIX U ONKCATENbHASI CTATUCTUKA 4

CJ'Iy‘-IafIHLIe OIIBITHI 1 CHy‘I&ﬁHBIC CO6BITI/ISI, OIIBITEI C
PAaBHOBO3MOKHBIMHU 3JIEMCHTAPHBIMHA UCXOJaMHA



3 Omnepanyu HajJ COOBITUSIMHE, CIIOKEHHE BEPOATHOCTEH

YcioBHAsS BEPOSITHOCTB, IEPEBO CIIYyU4alHOTO OIBITA, (hopMysia

4 MIOJIHOM BEPOSTHOCTH M HE3aBUCUMOCTh COOBITHI
S) DneMeHThl KOMOMHATOPUKH

6 Cepuu nocie10BaTEIbHBIX UCIIBITAHUI

7 CrnyyaiiHble BETUUHHBI U paclpeaeacHus

8 O06o00menne u cucTeMaTu3aus 3HaHUK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KUIIACC
Ne
n/ HaumeHnoBaHue pa3esioB U TeM NIPOrPaMMBbl
n
1 MaremMarrnueckoe 0KUAAHUE CIIy4allHOW BEJIMYUHBI
2 Jucnepcus M CTaHAAPTHOE OTKJIIOHEHHUE CITyYallHOW BETUYUHBI
3 3aKkoH OOJIBIINX YHCET
4 HenpepriBHbIE CitydaliHble BEIUYUHBI (pacipeeneHus)
5 HopmansHoe pactipenenenus
6 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME
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