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1) MOSICHUTEJIbBHAS 3AIINCKA

[Iporpamma 1mo maTeMaTHKe Ha YpOBHE CpeaHEro obmiero oOpa3oBaHus pazpaboTaHa Ha
ocHoe PI'OC COO c y4yéToM COBpEMEHHBIX MHUPOBBIX TPEeOOBaHUM, MNPEIbIBISIEMbIX K
MaTeMaTH4ecKoMy O0O0pa3oBaHWI0, W TPaAWLMA poccuickoro oOpa3zoBanms. Peanuzamms
porpaMMbl [0 MaTeMaTHUKe OOeCleYrBaeT OBJIAJECHUE KIIOUYEBBIMU KOMIIETEHIMSIMH,
COCTaBJIIIOIIMMU OCHOBY JJIi CaMOpPA3BUTUS M HENPEPHIBHOIO 00pa3oOBaHHUA, LEIOCTHOCTD
0OLIEKYIbTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOIO PA3BUTHUS JINYHOCTU O0yUaAIOIINXCS.

B nmporpamMMe mno mareMaTtMke YYTEHbl HJI€M U TOJOKEHUS KOHLENLUU Pa3BUTHUS
MaTemaTudeckoro oOpasoBanusi B Poccuiickoit ®enepauuu. B cooTBercTBUM € HazBaHHEM
KOHLIEIII[MH, MaTeMaTu4eckoe oOpa3oBaHHE JIOJDKHO, B YAaCTHOCTH, IPEJOCTABIATh KaXKIOMY
oOyuaroniemMycsi BO3MOKHOCTb JIOCTHKEHHUSI YPOBHSI MaT€MaTHUECKUX 3HAHUM, HEOOXOAMMOIO
JUTsl JaJIbHEHWIIEeW yCIenHON ®Ku3HU B oOmiecTBe. MIMeHHO Ha pernieHue 3TOW 3agavyu HalejaeHa
IporpaMma o MaTeMaTuke 6a30BOro ypOBHS.

Mamemamuxa - onopHulii npeomem 0N U3V4EHUS CMENCHLIX OUCYUNIUH, YMO Oenaem
0a306y10 Mmamemamu4eckyro N0020mMo8K)y HeobX00UMO.

Ilpaxmuueckasa nonesnocms mamemamuxy 0OyCIOBJIEHA HAJIMYUEM IPOCTPAHCTBEHHBIX
¢GbopM, KOJMYECTBEHHBIX OTHOLIEHUM, HSKOHOMMYECKHX  pacueroB; HEOOXOJUMOCTBIO
MaTeMaTUYECKUX 3HaHUN B NOHMMaHUU IPUHIIUIIOB YCTPOWCTBA U UCHOJB30BaHUS COBPEMEHHOM
TEXHUKH, BOCHPUATUS W HHTEpIpeTanus pa3HOOOpa3HON COLMaIbHOM, HSKOHOMUYECKOM
nH(pOpMaLUY; TMPAKTUYECKUX NPUEMOB T€OMETPUUYECKHX HU3MEPEHUNH U IMOCTPOCHHM, YTCHHS
uH(popMaLuy, IPEICTaBICHHON B BUAE TaOIUL, AUAarpaMM U IpaduKoB.

[IpumeHeHre MaTEMaTHYECKOTO CTUJISI MBIIUIEHUS, MPOSIBIISIOMIETOCS B ONpPeAeIEHHBIX
YMCTBEHHBIX HaBbIKaxX, MpuémMax M METOJaX MBIILIEHUS YelloBeKa, Ipoleccax 000OImeHus U
KOHKpETH3allii, aHaju3a U CHHTE3a, KJIacCU(PUKAIMU U CHUCTEMAaTH3aluu, a0CTparupoBaHus U
aHAJIOTMM Kak (OPMUPOBAHUU AJNTOPUTMHUYECKON KOMIIOHEHTHl MBILIUIEHUS M BOCIMTAHUU
YMEHHH JeiicTBOBaTh MO 3aJJaHHBIM aJITOPUTMAaM, IO3BOJISIONIEH COBEPIIEHCTBOBATh N3BECTHHIE
U KOHCTpyupoBaTb HOBbIE. OOBEKTHI MaTeMaTHYECKUX YMO3AKJIIOUEHHH, MpaBuwiIa UX
KOHCTPYHPOBAHHUS PaCKpPhIBAIOT MEXAHU3M JIOTHYECKHX MMOCTPOEHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHH# (opMylnupoBaTh, 0OOOCHOBBIBATh U JOKa3blBaTh CYXKJIEHHUS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOE MBIILIJICHHE.

OOyueHue MaTeMaTHMKE KaK BO3MOXXHOCTb pa3BUTUS Yy OOYdYaroLIUMXCsl TOYHOM,
paloHaIbHOW U MHPOPMATUBHON peud, YMEHHUs OTOMpaTh HauboJjee MOIXOASIINE SI3bIKOBbIE,
CUMBOJIMYECKHE, Tpaduyeckue CpeAcTBa JUIsl BBIPAKEHMUSI CYKICHMM M HaIJISIIHOTO MX
MIpE/ICTaBICHHUS.

OOmree 3HAKOMCTBO € METOJAaMU IIO3HAHUA JEHCTBUTEIBHOCTH, IPEACTABIECHUE O
IpeaMeTe U METOIe MaTEMATHKH, €r0 OTJIIMYHUS OT METO/I0B €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK,
00 0COOEHHOCTAX MPUMEHEHHS MAaTEMaTUKU JUIsl pEelIeHHs] HayYHbIX M NPUKIAIHBIX 3a7au Kak
HE0OXO0IMMBbII KOMIIOHEHT 00111l KYJIbTYpHI.

W3ydyeHne MareMaTUKH CHOCOOCTBYET ACTETMYECKOMY BOCIHMTAaHHUIO 4YeJOBEKa,
MOHMMAaHUI  KpacoTbl M  U3AIIECTBA MaTEeMaTUYECKUX  PACCYKIEHUH, BOCHPHUATHIO
reOMETPUYECKUX POpPM, YCBOCHHUIO UI€U CUMMETPUH.

Ilpuopumemnvimu yenamu odyuenus mamemamuxe ¢ 10-11 knaccax na 6azoeom
YpoeHe agnawmcesa:

- (opmupoBaHHE UEHTPaJIbHBIX MAaTEMaTHYECKUX MOHATUM (YMCIO, BEJIUYMHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEpOATHOCTb, (yHKIMSA), OOECIEeUnBAIOIINX
MIPEEMCTBEHHOCTh U NMEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHuUs 00yJarOIINXCS;

- oJiBeJieHre 00yJaroUIuXcsl Ha JIOCTYITHOM [yl HUX YPOBHE K OCO3HAHHUIO B3aHMOCBSI3U
MaTeMaTHUKU U OKpPYKaloLero Mupa, MOHUMaHHE MAaTEMaTUKU KaK 4acTu oOuiell KyiabTypbl
4eJI0BEYECTBA;

- pa3BUTHE HHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH oOyyarouuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUMN, KpUTUUHOCTH MBIILJICHUS, HTHTEpeca
K U3YYEHHIO MaTeMaTHUKH;



- ¢opmupoBanne (QYHKIMOHAIGHOW  MAaTEeMAaTHYeCKOH TPaMOTHOCTH:  yMEHHS
pacro3HaBaTh MaTeMaTHYECKHE aCTIEKThl B PEaJbHBIX )KHU3HEHHBIX CHTYALUSAX U MPH U3YUCHHUH
IPYruX y4eOHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hopMyIHpoBaTh
X Ha S3bIKE MAaTEMaTHKH W CO3J[aBaTh MaTeMaTHYECKHE MOJENH, MPUMEHSTH OCBOCHHBIN
MaTeMaTUYEeCKUN armapar JUlsi peieHus IPaKTUKO-OPUEHTHUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATH
Y OLIEHUBAThH MOJYYCHHBIC PE3YIIbTATHI.

OcHogHblMu TunUAMU codepircanus mamemamuku ¢ 10-11 knaccax aenawomcea:

«Ymncaa 1 BEIYUCICHUS Y,

«Anrebpa» («Anredpanyeckue BbIpaXeHUs», «YPaBHEHUS U HEPABEHCTBAY);

«Hadana MaTeMaTH4ecKoro aHaJIn3a;

«["eomerpus» («I'eomerpuueckue GUrypsl U UX CBOMCTBa», «M3MepeHne reoMeTpuYeCcKuX
BEJIMYUHY);

«BepoATHOCTh U CTAaTUCTHKAY.

CopnepxaTenpHbIC JIMHUM Pa3BUBAIOTCS IMapajUleIbHO, KaXKAas B COOTBETCTBUH C
COOCTBEHHOU JIOTHKOW, OJHAKO HE HE3aBHCHMO OJHA OT JPYroi, a B TECHOM KOHTAaKTe H
B3aMMOJICHCTBUH. WX OOBEIMHSET JOTHYecKash COCTABJSIONIAs, TPAAWIIMOHHO MPUCYIIAs
MaTeMaTUKe W MPOHHU3BIBAIONIAS BCE MAaTEMaTHYECKHE KypChl W COJEp)KaTeNbHBbIC JIHHUU.
ChopmymupoBannoe B DPI'OC COO TtpeboBaHWE «BJIAJACHHE METOJAMH JOKA3aTEIbCTB,
ATOPUTMaMH pEIICHUs 3aJad, yMeHHe (OpMYIMpOBaThH OINpPEIENICHUS, aKCHOMBI U TEOPEMBI,
MIPUMEHSTh MX, IIPOBOJHUTH JIOKAa3aTeIbHBIE PACCYKICHHUS B XO€ PEIICHUS 3a/1a%» OTHOCHTCS KO
BCEM y4eOHBIM KypcaMm, a (opMHUpOBaHUE JOTHYECKUX YMEHHUH paclpenesseTcs Mo BCeM rojam
00y4eHMs HAa YPOBHE CPEAHETO 00IIero 00pa3oBaHusI.

B coomseememeuu ¢ @I'OC COO mamemamura s6nsiemcs 003ameibHblM NPeoMenmom Ha
O0aHHOM YPOBHE 00PA306aHUSL.

Ilpozpammon no mamemamuke npedycmampueaemcs usyueHue yuedHo20 npeomema
«Mamemamuka» ¢ pamkax mpéx yueOHbvIX Kypcos:

«Anredpa 1 HadaIa MaTeMAaTUYECKOTO aHAJIH3ay,

«I'eomerpus», «BepoSTHOCTb U CTATUCTUKAY.

@®opMupoBaHUE JIOTHUECKUX YMEHHH OCYIIECTBIISICTCS HA MPOTSHKCHHH BCEX JIET
0o0y4eHHs Ha YpPOBHE CpeIHEro oOIiero oO0pa3oBaHUs, a DJIEMEHTHI JIOTUKH BKIIOYAIOTCS B
COoJIepKaHNe BCEX Ha3BAaHHBIX BBINIE YUEOHBIX KYPCOB.

Mecmo yueonozo npeomema «Mamemamukay (0a3o08blii ypoeens) 6 yueOHoOM niamne

VYueOHblil npeamer «MaremaTuka» BXOIUT B NpeAMETHYH obnacth «Marematuka u
nH(popMaTUKa»

O6mree unciio yacoB Jyist u3ydeHusi mareMatuku - 340 gacos: B 10 kiacce - 170 gacos (5
4acoB B Heenm0), B 11 kimacce - 170 yacoB (5 yacoB B HEZEIIO).

2) IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O
NPEAMETA «<MATEMATUKA» HA YPOBHE COO

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare wusyuenuss marematuku Ha ypoBHe COO y oOyuwaromierocs Oyayt
c(OopMHUPOBaHbI CIEAYIOLINE JIUYHOCTHBIE PE3YJIbTaThl B YACTH:

1) zpaxcoanckozo éocnumanus:

- c(opMHpPOBAaHHOCTh TPAKIAHCKOM MO3ULMK OOYy4aromerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro oOmiecTBa, NMPEICTaBICHUE O MAaTeMAaTHYECKHMX OCHOBAxX
(GYHKIIMOHUPOBAHUSL Pa3IMYHBIX CTPYKTYp, SIBICHUH, MpOLEAYp TI'pa)KJAaHCKOro o0IiecTBa
(BBIOOpBI, OMPOCHl M JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B
COOTBETCTBUU C UX QYHKLIMSIMHU U Ha3HAUYECHUEM;

2) nampuomuueckozo 60cnumanua:

- ¢(OPMHUPOBAHHOCTH POCCUICKON T'pa)k1aHCKON MACHTUYHOCTH, YBAXKEHUS K MIPOLLIOMY
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Y HACTOSIIEMY POCCUHUCKONW MaTEeMaTHUKH, IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSM POCCHUCKUX
MAaTEMaTHUKOB M POCCHIMCKOW MAaTEMAaTHYECKON WIKOJIbI, MCIOJIb30BAaHUE ATHUX IJOCTHUKECHHUN B
IPYruX HayKax, TEXHOJOTHIX, chepax SKOHOMHKH;

3) 0yX06HO-HPABCMBEHHO20 60CRUMAHUA:

OCO3HAHHME JyXOBHBIX IIEHHOCTEH pOCCHUHCKOro  Hapojaa, c(HOpPMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JTOCTHDKCHUN HAyKH W JESTEIBHOCTHIO YUYEHOT0, OCO3HAHHE JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOMYHMBOTO OYIyIIEro;

4) acmemuueckozo eocnumanus:

ACTETUYECKOE  OTHOIICHHE K  MHPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aJay, peLIeHUl, pacCyXJeHUH, BOCHPUUMYHUBOCTh K
MaTeMaTHYEeCKUM acleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusuueckozo eocnumanus:

chopMUPOBAaHHOCTHh YMEHUS MPUMEHSITH MAaTEMaTHUECKUE 3HAHUS B UHTEPECax 3JI0POBOTO
n Oe3zomacHoro oOpasa >KU3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0pPOBBIO (30pOBOE
NMUTaHKue, COATAaHCUPOBAHHBIN PEKHUM 3aHITHA M OTIIbIXa, perysipHas pu3nueckas akTHBHOCTH),
(hM3UYECKOEe COBEPIICHCTBOBAHUE TIPH 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIHHOM JAESITEIBHOCTHIO;

6) mpyooeozo éocnumanus:

TOTOBHOCTH K TPYAY, OCO3HAHUE IEHHOCTU TPYAOIIO0HS, HHTEPEC K pa3IudHbIM chepam
po¢eCCHOHATBHON JEATETLHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMCHHUE
COBEpIIATh OCO3HAHHBIA BBHIOOP Oynaymer mnpodeccud W pealn30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3OBaHHUIO |
caM000pa30BaHMIO HA MIPOTSHKEHUU BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKHUX 33/1ad MaTeMaTHUYE€CKOW HApPaBJICHHOCTH;

7) 3K0J102U4eCK020 60OCNUMAHUA:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KyJIbTYpbl, TMOHUMAHUE BIHUSHHUS COLMAIBHO-
SKOHOMMYECKUX IPOLIECCOB Ha COCTOSIHUE NPUPOJHOM W COLHMANbHOM Cpeibl, OCO3HAHUE
JI00aBHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIeM, OpUEHTAITUS Ha TPUMEHEHNE MAaTEMaTHIECKUX
3HAHUU JIs pelieHus 3a71a4 B 00J1aCTH OKPY’KAIOIIIEH Cpe/ibl, INIAHUPOBAHUE TIOCTYITKOB U OIEHKH
WX BO3MOXHBIX TTOCJICICTBHH JIJIsI OKPYXKAIOIIEH CpeIbl;

8) uennocmu nayunozo noznanus:

c(OPMUPOBAHHOCThL MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, IOHUMAHHE MaTEMaTUYECKOW HAyKH Kak chepsl
YEJIIOBEUYECKOM ACSITEIHHOCTH, ITANOB €€ Pa3sBUTHUS W 3HAYMMOCTH JIJISl Pa3BUTHUS [IMBUIN3AINH,
OBJIAJICHHE S3BIKOM MATEeMaTUKU U MAaTEMATUIECKON KYIbTYypOil KaK CPEeJICTBOM IMO3HAHUS MUDA,
TOTOBHOCTH OCYIIECTBJISITH TPOCKTHYIO U UCCIIEI0BATEIBCKYIO JIEATEIbHOCTh MHANBUYATbHO U

B TpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

B pezynemame uzyuenusn pycckozo azvika na ypoene COO y obyuarowecoca 6yoym
chopmuposanvt noznasamenvuvie YY/l, kommynuxamuenvie YY/], pecynamuenvie YY/I,
coemecmuan 0eamenbHoCmy.

Hoznaeamenvnvie YY/[

VY oby4aromierocs 0yayT chopMUpoOBaHbI CleayIONIHE 6a30BbIC JOTUUECKHUE EHCTBHS KaK
4acTbh [103HABATEIIbHBIX YHUBEPCANbHBIX YUeOHbIX OeUCmBU:

- BBISIBIITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHWH MEXAy TMOHATUAMU, (POPMyIUpPOBATH ONpEACNCHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM TMPU3HAK KIAaCCH(UKAIMK, OCHOBAaHUS HJsi OOOOIIEeHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A,

- BOCIIPUHUMATh, (POPMYyIUpOBaTh U MPEOOPa30BBIBATh CYXKICHHUS: YTBEPAUTEIBHBIC U
OTpHIIATENIbHBIC, CIMHUYHbIC, YaCTHBIC U 00IIHe, YCIOBHBIE;

- BBISIBJIATH MaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEYHS B (haKTax,
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JTAHHBIX, HAOMIOACHHUAX W  YTBEPXKICHHUAX, TpeyiaraTh KPUTEPUHU JUISI  BBISBJICHHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUU;

- JIenaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKITIOUSHHI TI0 aHAJIOTUH;

- IPOBOJIMTH CAMOCTOSITEIIEHO JIOKAa3aTeIbCTBA MATEMATHICCKUX YTBEPIKICHUH (TIPSMBIC H
OT TIPOTHUBHOTO), BBICTPAaWBATh AapryMEHTAIMIO, IPUBOIUTH MPUMEPbl W KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXXICHUS U BHIBOJIBI;

- BbIOMpaTh cnoco0 peuieHuss ydueOHOM 3adauu (CpaBHHUBAaTh HECKOJIbKO BapHUaHTOB
pemieHus, BBIOMpaTh HamOoJiee TMOAXOSMIIUNA C Y4ETOM CaMOCTOSTENBHO —BBIICICHHBIX
KpUTEPUEB).

V' obyuarowecocsa 6yoym cghopmuposansvl ciredyrowue 6azosvle UCCIE008AMENbCKUE
Oeticmeusi Kaxk yacmov nosnasamenvhvix YV/I:

- HCIOJIb30BaTh  BONPOCHI  KaK  HCCIIEAOBATENIbCKUH  MHCTPYMEHT  IO3HAHHMA,
(bopMyITHPOBATh BOMPOCHI, PUKCHPYIOUIHE TPOTHBOPEUHNE, TPOOIeMy, yCTaHABINBATH HCKOMOE H
naHHOE, (HOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIUIO, MHEHHE;

- TPOBOJUTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIA AKCIIEPUMEHT, HCCICIOBAaHUE TI0
YCTQHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHYeCKOTO OOBEKTa, SBICHHs, MpPOIECCa, BBHISBICHUIO
3aBUCHMOCTEH MEXTy 00bEKTaMH, SBJICHUSIMH, ITPOIIECCAMU;

- CAMOCTOSITEIIEHO (POPMYIIMPOBATH 0000IICHNS U BEIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIO/IEHNS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTH TOJTYUYEHHBIX PE3YJIbTATOB, BBIBOJOB H
00001IEHHI;

- IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKXKE BBIBUTAThH MPEIIOI0KECHHUS
0 €ro Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

YV obyuaroweeoca 6yoym cpopmuposanvl ymenusi pabomams ¢ uH@opmayueli Kak yacmo
NO3HABAMENbHBIX YHUBEPCATIbHBIX YUEOHbIX 0eUCMBUlL.

- BBISIBJIATH JIeUITUTHI HHPOPMAIIMH, JAHHBIX, HEOOXO0IUMBIX JIJISl OTBETA HA BOIIPOC U JISI
peleHus 3a/1a9H;

- BbIOMpaTh WHGPOPMAIMIO M3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3HPOBATH,
CHUCTEeMATH3UpPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pa3IUYHBIX BHUAOB ©  (OpM
MIPEICTAaBIICHHS,

- CTpYKTYpHpOBaTh HH(OpPMAIHMIO, TPEACTABIATE €€ B pPAJHYHBIX (opMax,
WJUTIOCTPUPOBATH T'pauyecKy;

- OIICHUBATh HAA&KHOCTH HMH(DOpPMAIMHM IO CaMOCTOSTEIBHO CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

Kommynuxamuenwie YY/[

Y obyuarowecoca 6yoym cghopmuposanvl ymenus ooujenusi Kak 4acms KOMMYHUKAMUBHBLX
YVI:

- BOCIIPUHUMATh U (OPMYJTUPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBHUSMHU U ICIISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M ITHCBMEHHBIX
TEKCTax, JaBaTh MOSICHCHHSI TI0 XOIy PEIICHUS 3a1a49l, KOMMEHTHPOBATH MOJIydEeHHBIN Pe3yiIbTar;

- B X0Jie OOCY)KICHUS 33/1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKIAaeMON TEMBI, IPOOIIEMBI,
pemaemMoi 3a7a4u, BBICKa3bIBaTh HJICH, HAICIICHHBIE HA TOWCK PEUICHHUs, COTIOCTABIATH CBOU
CYXKICHHS C CYKICHHUSAMHU JIPYIMX YYaCTHHUKOB JHMAJIOTa, OOHAPYKUBATH Pa3IMIME U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOH (hopMe POpMyTUPOBATH pa3HOTIIACHS, CBOM BO3PAKEHUS;

- TIPEICTABIATh PE3yJAbTAaThl PEUICHUS 3a/1a4d, SKCIIEPUMEHTA, MCCIICOBAHUS, IPOCKTA,
CaMOCTOSITEILHO BEIOMPATh (POpMAT BRICTYIUICHHS C YIETOM 3a]1a4 MPE3EHTAIMU U 0COOCHHOCTEN
ayJIUTOPHH.

Pezynamuenvie YY/[

V' obyuarowezocs 6yoym cgopmuposanvl ymeHus CcamoopeaHusayuu Kak yacmo
peaynamugnvix YV/I:

- COCTaBJISATH IUIAH, aJTOPUTM PEUICHHS 3a7a4yH, BBIOMPATh CHOCOO pemieHus ¢ y4eToM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOIYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
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BAapUaHTHI PEeLIEHUH ¢ yUETOM HOBOI MHQOpMAITIH.

YV obyuarowezocs 06yoym cgopmuposanvbi yMmeHus CaAMOKOHMPOAA KAK — YACMb
peaynamugnvix YV/I:

- BIAJETh HABbIKAMHU II03HABATEIbHOW pe(dIeKcuu Kak OCO3HAaHHS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJAETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISl IIpOIecca U pe3yibTaTa pelieHrs MaTeMaTHueCKO! 3ajauu;

- MpeIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PELIEHUHU 3a/1a4l, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJECHHBIX OLIUOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

- OLIEHMBATh COOTBETCTBHE pe3yjbTaTa LEIHM U YCIOBUSAM, OOBACHATH MPUUYMHBI
JOCTHKEHUS WJIM HEJOCTIKEHUS PE3yIbTaTOB IS TEIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh OLICHKY
PHUOOPETEHHOMY OTIBITY.

Coeémecmmnasn desmenbHOCHb

YV obyuarowezocs 6yoym cghopmuposanvl ymeHuss COBMEeCMHOU 0essmeIbHOCMIL:

- IOHUMAaTh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaH/IHON U UHIUBUAYAIbHON paboThl IpU
pelieHnd y4deOHbIX 3a7ady, IPUHMMATh 1€lb COBMECTHOM JEeSTENbHOCTH, IIJIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOUM pabOThI, pacmpenensTh BUAbI padOT, JOTOBAPUBATHCS, OOCYKIATh
MPOIIeCC U pe3yibTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHUX JIIOJICH;

- y4acTBOBaTh B IpyNmoBbIX hopmax paboThl (00CYXkIAeHHS, 0OMEH MHEHHH, «MO3TOBBIE
LITYPMbI» U UHBIE), BBIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JEHCTBUS C JPYTUMU
YJieHaMUd KOMaH/bl, OIIEHMBAaTh KaueCTBO CBOEro BKJAJa B OOUIMI MPOIYKT IO KPUTEPHSM,
cOopMyIUPOBaHHBIM YJaCTHUKaMH B3aUMOJCUCTBHUS.

MNPEIMETHBIE PE3YJBbTATDBI
[IpenmMeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl 110 MaTeMaTHKe Ha 0a30BOM ypOBHE Ha
YpOBHE CpeHero o01iero o0pazoBaHus MPEACTaBIEHBI [0 FoaM 00y4YeHHsI B paMKax OTAEIbHBIX
y4eOHBIX KypCOB B COOTBETCTBYIOIIUX pa3Jieiax IpOrpaMMbl 10 MaTEMaTHKE.

PABOYASA NPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

1) MOSICHUTEJIbBHAS 3AIINCKA

VYueOHplil Kypc «AnreOpa W Hayala MaTEeMaTHYECKOro aHajliu3a» oOecreyuBaeT
WHCTPYMEHTANbHYI0 0a3y Ui HM3y4YeHHs] BCEX ECTECTBEHHO-HAYYHBIX KypcoB, (opmupyer
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHHE 00YyJaloNINXCsi Ha YPOBHE, HEOOXOAMMOM ISl OCBOCHUS
yueOHBIX KypcOB MH(GOPMATUKU, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU. B paMkax yueGHOTO
Kypca «AnreOpa ¥ Hayala MaTEeMaTHYECKOTO aHaiuu3a» OOydarommecss OBJaJeBAOT
YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (OPMYIHPYET CBOHM JOCTH)KCHUS B
MaTeMaTH4ecKoi Gopme.

VY4eOHbIil Kypc anreOpsl U Hadall MaTEeMAaTHYECKOTO aHAIM3a 3aKJIaJbIBACT OCHOBY IS
YCIICIITHOTO OBJIA/ICHUS 3aKOHAMU (PH3HUKH, XUMUH, OMOJIOTHH, IOHUMAaHHUsI OCHOBHBIX TCHICHIINH
SKOHOMHKH M 0OIIECTBEHHON JKU3HH, TI03BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(MPOBBIX
KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIIOJIB30BATh UX B MOBCEJHEBHOM Xu3HHU. OBNaicHUE
aOCTPaKTHBIMU M JIOTHYECKH CTPOTUMH MAaTEMaTHYECKHMMH KOHCTPYKIMSMH Pa3BUBACT YMECHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTh YTBEPXKICHHS, HCIIOJB30BAThH
00001IeHNe U KOHKpETH3aluio, a0CTparupoBaHUWE M aHAJIOrUIO, (OPMHUPYET KpeaTHUBHOE U
KPUTHYECKOE MBIIUIeHHE. B Xome m3ydeHus anreOpbl M HayaJl MaTeMaTHYECKOTo aHain3a Ha
YpOBHE cpefaHero oOmiero oOpa3oBaHHs OOYYarONIMECs TOJYyYal0T HOBBIM OIBIT PEIICHUS
NPUKIAJHBIX 3a/1a4, CAMOCTOSATEIBHOTO TMOCTPOCHHS MATEMaTHYEeCKUX MOJIENICH peabHBIX
CUTYallui ¥ MHTEPIPETAIIH TOJTYICHHBIX PEIICHHUH, 3HAKOMSATCS C IIPIMEPaAMH MaTeMaTHIECKUX
3aKOHOMEPHOCTEH B MPHPOJE, HAYKE W B HCKYCCTBE, C BBIJAIOIIUMUCS MaTeMaTHYECKUMHU
OTKPBITUSIMU B UX aBTOPAMH.



VY4eOHplli Kypc anreOpbl ¥ Hadajdl MaTEeMaTHYECKOTO aHaiIM3a 00JaJaeT 3HAYUTEIbHBIM
BOCITUTATENbHBIM TOTEHUIUAIOM, KOTOpBIA pealn3yeTcss Kak uepe3 YdeOHBIM MaTepual,
crocoOcTByIOUMI (POPMUPOBAHHUIO HAYUHOT'O MUPOBO33PEHHUS, TaK U Yepes creuuduky ydeOHon
NESITeIbHOCTH,  TpeOyrolel  caMOCTOSITEIbHOCTH,  aKKypaTHOCTH,  IPOJIOJIKUTEIbHOM
KOHLIEHTPALlMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJyYEHHBIN PE3yJIbTaT.

B ocnoBe meroauku oOydeHHs ajnreOpe M HayalaM MaTEMaTHYECKOro aHajau3a JIEKUT
o0esmenbHOCMHbLU NPUHYUN 00YYeHUs.

B crpykrype mporpaMmbl mo anredpe M HayajlaM aHalu3a BBLICNAIOTCS CJENYHOIIHNe
COJIep’KaTeIbHO-METOAMUECKHE JHHUM: «Yucna U BelUMCHCHUS, «DyHKIUU U rpaduxm»,
«YpaBHeHUs U HEpaBeHCTBay», «Hauana MareMaTtnueckoro aHanu3ay, « MHOXKECTBA U JIOTUKA».

Bce ocHOBHBIE collepiKaTeNbHO-METOMUECKUE JTUHUN U3Y4YalOTCsl HAa MPOTSKEHUH JIBYX
et oO0y4eHHsi Ha ypOBHE cpeiHero ooOmiero oOpa3zoBanus. J[aHHBIA ydeOHBIN Kypc SIBISETCS
MHTErpaTUBHBIM, OOBEAMHSAS B cebe cojAepKaHHE HECKOJIbKUX MaTeMaTH4EeCKUX JUCLUILINH:
anredpa, TPUTOHOMETPUS, MAaTEMAaTUYECKUI aHalIu3, TEOPUSI MHOXKECTB U apyrue. O0yvaromuecs
OBJIAJIEBAIOT LIMPOKUM MaTEeMaTHYECKUM allapaToM, y HUX MOCJeNI0BaTelbHO (opMuUpyeTcs u
COBEPUICHCTBYETCS] YMEHHUE CTPOUTH MAaTEMaTUYECKYIO0 MOJIENIb PEaJIbHOM CUTYallu, IPUMEHSTh
3HAHMUSI, TOJYYEHHbIE B y4eOHOM Kypce «Auredpa ¥ Havaja MaTeMaTH4YEeCKOro aHalln3ay, JUIs
pelIeHHUsT  CaMOCTOATENbHO  CHOPMYIUPOBAHHONW  MaTeMaTUYeCKOM  3ajaud, a 3aTeM
MHTEPIPETUPOBATH MOJYUEHHBIN PE3YNbTaT.

Cooepoicamenvuo-memoouveckas — aunusi  «Hucna u  @vluUCIeHUA» — 3aBEPIIACT
(¢bopMHUpOBaHHE HABBIKOB HCIOJB30BAaHUS JIEHCTBUTENIBHBIX 4YHCET, KOTOpOe ObUIO HayaTto Ha
YpOBHE OCHOBHOTO 00mIero oopazoBanusa. Ha ypoBHe cpemnero ob6miero oOpa3zoBaHus ocoboe
BHUMAaHUE ynensieTcss (OPMUPOBAHUIO MPOYHBIX BBHIYMCIUTEIBHBIX HAaBBIKOB, BKIIOYAIOIIMX B
ce0s MCIOJIb30BAHKME Pa3IMYHBIX (GOPM 3aIllUCU IEHCTBUTEIBHOIO YKCIIA, YMEHHE PAllMOHAIBLHO
BBIIIOJIHATh JEWCTBHSI C HUMH, JelaTh HIPUKHUIKY, OLIEHHMBAaTh pe3yapTaT. OOyuaromuecs
MOJIyYAIOT HaBBIKM TNPUONIMKEHHBIX BBIUMCICHUM, BBINOJHEHUS JEMCTBUI C 4ucIamu,
3alMCaHHbIMU B CTAHAAPTHON (opMe, UCIOJIb30BAHNUS MAaTEMAaTHUYECKUX KOHCTAHT, OL[CHUBAHUS
YHCIIOBBIX BbIPAXKEHUH.

Cooeporcamenvuas aunus «Ypaenenus u nepageHcmeay peajin3yeTcs Ha MPOTSHKEHUU
Bcero oOyueHHUsi Ha YpOBHE CpeAHEro oOuiero oOpa3oBaHHs, MOCKOJIbKY B KaXKJIOM pasjiene
MPOrpaMMbl MIPEYyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3ajad. OOyuaromiuecs OBJIaJE€BAaIOT
Pa3IMYHBIMU METOJaMH PEIICHUs LENbIX, PallMOHAIbHBIX, UPPALUOHAIBHBIX, IT0KAa3aTEIbHbBIX,
Jorapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB U UX cucteM. [loryueHHbIe
YMEHHS HCIOJIb3YIOTCS NPU MCCIENOBAHUM (PYHKIMH C MOMOUIBIO MPOU3BOJHOM, pELIEHUH
MPUKIAIHBIX 337a4 ¥ 337a4 Ha HaXO0KJIEHUE HAauOOJIbIINX U HAMMEHbIINX 3HAUEHUN (YHKIIHMH.
JlaHHast cozneprkareiabHasl JTMHUS BKJIIOYAeT B ce0s Takke (OpMUpPOBaHHE YMEHHUI BBIIOJIHATH
pacuétel 1o ¢opmyinaMm, npeoOpa3oBaHUs LEIbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX U
TPUTOHOMETPUUECKHUX BBIPAXKEHUI, a TAKXKE BBIPAKEHUH, COAEpIKAILUX CTEIIEHH U Jiorapu(msel. B
X0Je HU3y4YeHHMs  anreOpanyeckoro marepuaja M[pPOUCXOAWUT  JajbHeillllee  pa3BUTHE
QITOPUTMUYECKOTO U aOCTPaKTHOTO MBIIUIEHUS OOyJaromuxcsi, (OPMHUPYIOTCS HaBbIKU
NENYKTUBHBIX  pacCyXJeHHM, paboTbl ¢ CHMBOJBHBIMU  (OpMamMu, MPEICTABICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BHJIE€ PABEHCTB U HEPAaBEHCTB. Auredpa mpeiaraet
3¢ (deKTUBHBIE MHCTPYMEHTHI JJIsi PELIEHUS NPAKTUYECKUX M €CTECTBEHHO-HAay4yHBIX 3ajad,
HarJIgJHO TIEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKa HAYKH.

Cooeporcamenvro-memoouueckas aunus « Cynkyuu u epagukuy TECHO TEPEIIIETACTCs C
OPYTUMHU JTMHUSIMH Y4€OHOTO Kypca, IOCKOJIbKY B KAKOM-TO CMbICIIE 3a/1a€T MOCJIE0BATEIbHOCTD
M3ydeHuss Marepuana. l3ydeHwe CTENMeHHOW, TMOKa3aTeabHOHM, JorapupMHUUEecKOr U
TPUTOHOMETPUUECKUX (QYHKIIUHN, UX CBOMCTB U rpaMKOB, UCII0JIb30BAHUE (PYHKIUHN ISl peLIeHUS
3a/1a4 U3 APYrux yueOHbIX MPEIMETOB U PEAJIbHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM
aHaAJIM30M, TaK U C peICHHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosbliioe BHUMaHUE YEIseTcs
(hopMHUPOBAHUIO YMEHHUSI BBIPAXKATh POPMYIIaMH 3aBUCUMOCTH MEKTY Pa3IMYHBIMU BEIIMYMHAMH,
UCCIIEI0BATh MOJY4YEHHbIE QYHKIIMH, CTPOUTH UX Ipaduku. MaTepuan coaepKaTelIbHON JTUHUU
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HalleJIeH Ha pPa3BUTHE YMEHHH M HAaBBIKOB, TO3BOJIIONIUX BBIPAXATh 3aBHCHMOCTH MEXKIY
BEJIMYMHAMU B pa3IU4YHON (opme: aHaIUTU4YECKOH, rpaduyeckoil u cioBecHoM. W3yueHue
Marepuaia CrocoOCTBYET Pa3BUTHIO AITOPUTMHYECKOTO MBITIICHHUSI, CIOCOOHOCTH K 0000IIIEHUTIO
Y KOHKpPETH3AI[MH, UCIIOJIb30BAaHUIO aHAJIOTHUH.

Cooeporcamenvuas  aunus  «Hauana — mamemamuueckoco — ananuza»  MO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MAaTEMaTHYECKHX, TaK M MPHUKIATHBIX 3a]ad, JOCTYITHBIX
00yJaromumMcs, y KOTOPBIX IOSBISIETCS BO3MOYKHOCTH UCCIIEIOBATh i CTPOUTH TPAPUKH (PYHKITHH,
OTIpENIeNATh MX HaWOOJbIINE U HAMMEHBINNE 3HAUCHHSI, BEIYUCIATH TUIOMAIU GUTYD U 0OBEMBI
TeJ, HaXOJUTh CKOPOCTH M YCKOpeHHs mporeccoB. CojaepkaTelbHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHSI MaTEMaTHUECKUX MOJETeH pEeaNbHbIX CHUTYallWid, HaXOXICHUS
HAWIYYIIEro PEIIeHUs B MIPUKIIAIHBIX, B T.4. CONUAIBHO-)KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO
C OCHOBAMH MAaTE€MaTHMYECKOr0 aHajli3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOro, (popmalibHO-
JIOTMYECKOTO W KPEaTHMBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUI pacrio3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHHKE M UCKyccTBe. OOydaromuecs: y3HAIOT O BBIJAIOIIAXCS
pe3yibTarax, HOJYYSHHBIX B XOJI€ Pa3BUTHSI MATEMATHKH KaK HAYKH, U UX aBTOPaX.

Cooeporcamenvuo-memoouueckas aunus «Mwnoxcecmea u Jn02uka» B OCHOBHOM
MOCBSIIEHA DJJIEMEHTaM TEOPHH MHOXKECTB. Te0peTHKO-MHOKECTBEHHBIC —IPEICTABICHHS
MIPOHMU3BIBAIOT BECh KypC IKOJIHHON MAaTEMAaTHKH U MPeUIaratoT HanboJiee yHUBEPCAIbHBIH S3bIK,
OOBEIMHSIOMNNA BCE pa3fenbl MaTeMAaTUKA M e€ TPWIOKCHHUH, OHHM CBS3BIBAIOT Da3HBIC
MaTeMaTU4YeCKUe TUCIHIUIMHBI B €IWHOE Iiesioe. BaXHO 1aTh BO3MOKHOCTH OOYdYarOIIeMYCs
MTOHUMATh TEOPETUKO-MHOKECTBEHHBIH S3bIK COBPEMEHHON MAaTEeMAaTHKU M UCTIOJIB30BaTh €r0 IS
BBIPKCHUS CBOUX MBICIICH.

B yuebHOM Kypce «Anrebpa n Havana MaTeMaTHYEeCKOTO aHAIHM3a» IMPUCYTCTBYIOT TaKKe
OCHOBbL  MAMEMAMUYECKO20 MOOeIUPO8aHUs, KOTOPbIE TPU3BaHBI CPOPMUPOBATH HABBIKH
MOCTPOCHHSI MOJIeIICH peabHBIX CUTYallui, UCCIIEAOBAHUS ITUX MOJIEIICH ¢ TOMOIIBIO armapaTa
anreOpbl ¥ MAaTEeMAaTUYECKOTO aHAIM3a W MHTEPIPETAIUH TOJYYCHHBIX PE3YJIbTAaTOB. 3aaHHs
BKIIFOYCHBI B KBl M3 pa3[elioB MPOTPaMMBI, MMOCKOJBKY BECh MaTepuall ydeOHOTO Kypca
IIMPOKO UCTIONB3YETCs ISl PEHICHUS PUKIIAIHBIX 3a/1a4.

Ilpu  pewenuu  peanrbHbLIX — Npakmuyeckux — 3a0qy  OOydYalONIMECs  Pa3BUBAIOT
HaOJI0IaTeIbHOCT, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UpPOBaTh mpodiiemy. JlearenbHOCTh MO (OPMHPOBAHHIO
HABBIKOB PEIICHUS MPHUKJIAIHBIX 33/1a4 OPraHU3yeTCsl B MPOIlecce M3YYeHUs] BCeX TeM y4eOHOTo
Kypca «AnreOpa 1 Hadyasa MaTeMaTHIECKOTO aHAIN3ay.

Mecmo yuebnozo Kypca 6 yuednom niane

O61ree urciio YacoB sl U3Y4CHHS yaeOHOTO Kypca « Anredpa 1 Hadajla MaTeMaTHIeCKOTO
ananm3a» - 170 gacos: B 10 knacce - 68 wacoB (2 yaca B Heneno), B 11 kmacce -102 yaca (3 gaca
B HEJIETIIO).

2) COAEP) XAHUE YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA AHAJIU3A»

COJAEPKAHUE OBYYEHUA B 10 KJIACCE

Ymucna v BbIYUCICHHS.

Panmonansupie yncina. OOBIKHOBEHHBIC U JECATUYHBIC IPOOH, MPOICHTHI, OECKOHEUHBIC
nepuoguveckue  Apodu. Apudmernyeckue onepanud ¢ palMOHaJbHBIMU  YHCJIaMH,
npeoOpa3oBaHusl YMCIOBBIX BbIpaxeHUil. I[Ipumenenue npoGeil M MPOLEHTOB Ui pELICHUS
MIPUKIIAHBIX 33/1a4 U3 Pa3JINYHBIX OTPACIEH 3HAHUU U pEabHOM KU3HU.

JleiicTBuTenbHble yncia. PalyoHanbHble M MppalMOHANIbHBIE yKcia. ApupMeTHYEeCKHe
ornepanuy ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpuOakE€HHbIE BBIYUCIICHUS, IPaBUIa OKPYIJICHUS,
MPUKUIKA U OLIEHKA pe3ysIbTaTa BHIYMCICHUH.

Cremnenp ¢ nensiM nokaszareneMm. CtanaapTHas ¢opma 3alucH ACHCTBUTEIHHOTO YHCIIA.
Wcnonb3oBanue mnoaxonsauieil (GopMbl 3amUCH  JEHCTBUTENBHBIX YHCEN JUISL  PELICHHS
MPAKTUYECKUX 3aj[a4 U MPeICTAaBICHUS TaHHBIX.

Apudmernueckuil KOopeHb HaTypaibHOM creneHu. JledicTBus ¢ apudmMernyecKumMu
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KOpHSIMHM HAaTYPAJIbHOW CTETICHH.

CuHyC, KOCHHYC U TaHT€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO apryMEHTA.

YpaBHeHHUs] U HEPABEHCTBA.

ToxaecTBa M TOX/IECTBEHHBIE TPEOOPA30BaHHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIIBL.

VYpaBHeHHe, KOpeHb ypaBHeHuUs. HepaBeHcTBO, pemieHne HepaBeHCTBA. Meton
MHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanmoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPABHEHUH.

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MaTeMaTHMUYECKUX 33Jad U 3aJad U3
Pa3IMYHbIX 00J1aCTe HayKH U peanbHOMN )KU3HHU.

DOyHKIUH U rpaguKH.

OyHkuus, crnocoOsl 3ananus GpyHkuuu. ['padux pynkunu. Bzaumuo oOpatabie QyHKIHHU.

ObnacTb onpeseneHuss 1 MHOKeCTBO 3HaueHul ¢pyHkiuu. Hymu ¢pynknun. [pomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU.

Crenennast ¢yHKIMS C HaTypaJbHbIM U LIeNbIM INoka3zareneMm. EE cpoiictBa u rpaduk.
CpoiicTBa u rpaduK KOpHs N-Oi CTENEHH.

TpuroHomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIMMA
YHUCJIOBOTO apryMEHTA.

Havaja MaTeMaTH4€CKOI0 aHAJIN3A.

[locnenoBarenpHOCTH,  CIMOCOOBI  3afaHMsl  mocienoBareiabHOCcTed.  MOHOTOHHBIE
IIOCJIEJOBATEILHOCTH.

Apudmernueckas U reomerpuueckas nporpeccuu. beckoHeuHo — yObIBaroas
reoMerpuueckas nporpeccus. CyMma OeCKOHEYHO YOBIBAIOIIEH reoMEeTpUYECKOW MpPOTrpeccui.
@opMyiia CIOXKHBIX IPOLEHTOB. Vcnosib30BaHMEe NMporpeccuu Ui pelIeHUs pealbHBIX 3a7ad
MIPUKIIAHOTO Xapakrepa.

MHuo:xecTBa H JIOT'HKA.

MHuoxecTBO, omepanuu Haja MHoXecTBamu. [[marpammbr Diinepa-Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOTO ammapaTa Uil ONKCAaHUSl pPealIbHbIX MPOLIECCOB W SIBJICHUMN, MPU
pELICHNH 3a]1a4 U3 IPYTUX y4EOHbIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO.

COJAEPKAHUE OBYYEHUA B 11 KJIACCE

Ymucna v BbIYUCICHHS.

Harypaneuble u nensle yucna. [Ipu3sHaku 1eIMMOCTH LENBIX YUCE.

Cremnensb ¢ pallMOHATBHBIM TMOKa3areneM. CBOMCTBA CTETICHH.

Jlorapudm uucna. JlecsiTuuHble U HATYpaJbHbIE JIOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA.

[IpeoOpa3oBaHue BbIpa)kE€HUH, COAEPKAIIUX JIOTAPUPMBL.

[IpeoOpa3oBaHue BbIpaKEHUH, COACPKAILNUX CTEIIEHU C PAllMOHAIBHBIM [T0OKA3aTEIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPABEHCTBA.

Cucrembl NHHEHHBIX ypaBHEHUM. Pelienne nmpukiIagHbIX 3a1ad C HOMOULIbIO CHCTEMBI
JIMHEWHBIX YPAaBHEHUM.

CucremMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUM U HEPABEHCTB.

[IpumeHeHue ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEeMAaTUYECKUX 3a7ad U
3aJ1a4 U3 pa3InyHbIX 00sIacTell HAyKu U peaJIbHOU HKU3HU.

DOyHKIUH U rpaguKH.



Oynkuus. [lepuonmueckne @QyHkuuu. [IpomexyTkn MOHOTOHHOCTHM  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbl (yHKiuu. Haumbonbliee m HauMmeHbllee 3HaueHUE (QYHKIUH Ha
IIPOMEXKYTKE.

Tpuronomerpuueckre QyHKIMU, X CBOMCTBA U IrpadUKH.

[TokazarenbHas u Jorapugmuyueckas pyHKIUU, UX CBONCTBA U rpaUKH.

Hcnonb3oBanue rpadukoB QyHKIUN AJIs pEeLICHUs] ypaBHEHUHN U IMHEHHBIX CUCTEM.

Ucnonws3oBanne rpadmkoB (QyHKIHMI I MCCICIOBAHHS TMPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BOSHUKAIOT MPU PELICHUH 334a4 U3 APYTrUuX yUeOHBIX MPEIMETOB U PEaIbHOM KU3HU.

Havaja MaTeMaTH4€CKOI0 aHAJIN3A.

HenpepriBHble QyHKIIMN. MeToa HHTEPBAJIOB JJIsl pELICHUS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuii v GU3HMYECKUN CMBICT IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHbIX QyHKIUNA. DOpMysIbl HAX0XKJIEHUS MPOU3BOIHON CYMMBI,
MIPOM3BEACHUS U YACTHOTO (PYHKIIUH.

[IpumeHeHue Mpou3BOIHOM K UCCIIETOBAHHUIO PYHKIHUKA HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxaenne HauboJbIIero 1 HAUMEHBIIETO 3HauUeHUs! QYHKIIMH Ha OTPE3KeE.

[IpuMeHeHre MPOU3BOAHOM [UISI HAXOKACHHS HAWIYYIIETO PELICHHsS B IPUKIAIHBIX
3ajauax, AJIs ONpeNIeNIEHUs] CKOPOCTH IIpoLecca, 3alaHHOro (JOpMYIION MU Ipa(UKoM.

[lepBoo6pa3nas. Tabnuua nepBooOpa3HbIX.

WuTerpan, ero reomerpuyeckuil U (Qu3ndeckuil cmbicia. BpruncieHue uHTErpana o
dhopmyne Herotona-JleitGnuna.

3) IPEJMETHBIE PE3YJBbTATBI OCBOEHUSI PABOYENM ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
HA YPOBHE COO

10 KJTIACC

K xonuyy 10 knacca odyuarowuiica nayuumcs:

UYmnca v BbIYUCICHUS:

- ONEepUpPOBATh MOHATHIMH: PallMOHAIBHOE U JAEWCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U
JecsiITUYHask ApoOb, MPOLIEHTHI;

- BBIIOJHATh apU(METHUYECKUE OIlepaluy C palUoOHaJIbHBIMU M JEHCTBUTEIbHBIMU
YHClIaMU;

- BBINOJIHATH NPHUOIMKEHHBIE BBIYMCIICHUS, UCHOJB3Ys MpaBUiia OKPYIJIEHHs, AeaTh
MPUKUIKY U OLICHKY pe3yJbTaTa BhIYUCIICHUN;

- OMEepUPOBATH MOHATUSAMH: CTENEHb C LIEIbIM [T0Ka3aTeaeM, CTaHAapTHas popMa 3anucu
JNEUCTBUTENBHOTO 4YKCIIa, KOPEHb HATYypaJbHOW CTENEHH, MCHOJb30BaTh MOJAXOIAIIYI0 (hopmy
3aMycy JEHCTBUTENBHBIX YUCEN ISl PELUICHHS] TPAKTUYECKHUX 3a]1a4 U MPEICTAaBICHUS IaHHBIX;

- ONepUpoBaTh MOHATUSMU: CHUHYC, KOCHHYC W TaHTE€HC IIPOM3BOJIBHOIO YIJIa,
MCI0JIb30BaTh 3alKCh TPOU3BOJILHOTO yIila yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKIUU.

YpaBHeHus1 U HepaBeHCTBA:

- OIEpUPOBATh MOHATUSAMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, 11€JI0€, PALlMOHAIBHOE,
HppalMOHAIbHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE;

- BBINOJHATH MpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHMM M pelaTh
TPUTOHOMETPUYECKHE YPaBHEHUS,

- BBINOJIHATH MpeoOpa30oBaHus LENbIX, PAllMOHATIBHBIX U UPPALIMOHATIbHBIX BBIPAKEHUH U
pelIaTh OCHOBHBIE TUIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB;

- IPUMEHSATh YPaBHEHUS U HEPABEHCTBA JIJIsl pELICHHsI MaTeMAaTUYECKUX 3a/1a4 U 3ajiay U3
Pa3IMYHbIX 00J1aCTeN HayKU U peanbHON KU3HU;

- MOJIeNIMpOBaTh peajbHble CUTYallUd Ha S3bIKE aiareOpbl, COCTaBIATH BBIPAKECHMUS,
YpaBHEHHUs, HEpPaBEHCTBA [0 YCIOBMIO 3a/ayd, MCCIEA0BaTh IIOCTPOECHHBIE MOJEIU C
MCII0JIb30BAaHUEM allapara ajnreopsl.
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DyHKIUHA U TpagUKU:

- ONIEPUPOBATh MOHATUSIMU: QYHKITUS, CIOCOOBI 3a1aHMs (PYHKITUH, 00JIACTh ONPEICIICHHS
1 MHOKECTBO 3HaU€HUN (QYHKINH, rpa@uK QYHKIINH, B3AUMHO 00paTHbIE (QYHKIIUY;

- OIepupoBaTh MOHATUSAMHU: UYETHOCTb U HEYETHOCTb (DYHKUMHU, HYIH (QYHKLHUH,
MIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

- HCTI0JIb30BaTh rpa@uku GYHKUMN Il pelieHUs ypaBHEHUH;

- CTPOUTDH U YWUTATh rpapuKu JUHENHON (QYyHKIMHU, KBaApaTUYHONW (DYHKIIMH, CTENEHHOU
(YHKIIHUHU C 1IETIBIM TIOKa3aTelieM;

- UCIMOJb30BaTh rpa@uku (GyHKUMH JUIsl UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN IpH
pElIeHNUH 3a/ad U3 JPYrux y4eOHBIX NMPEAMETOB U peabHOM >KU3HH, BBIpAXKaTh (popMyrnaMu
3aBUCHUMOCTHU MEX/1y BETMYMHAMH.

Hayana maTeMaTH4ecKoOro aHaJjimsa:

- OIEpUPOBaTh MOHATHUSIMH: MOCIIEOBATEILHOCTb, apuMeTryecKass U reoMeTpruuecKas
IIPOTPECCUU;

- ONEepUpOBaTh MNOHATHSIMH: OECKOHEYHO YOBbIBarolasi IeOMETpHYEcKas MpOTrpeccus,
CyMMa OECKOHEYHO yObIBaloOIIe reOMEeTpUYECKON MPOrpecCry; 3a/1aBaTh MOCIEI0BATENIbHOCTH
Pa3IUYHBIMU CIIOCO0AMU;

- UCIIOJIb30BaTh CBOMCTBA MOCIIEOBATENLHOCTEN U MPOTPECCUi I PELIECHUS peabHbIX
3a/1a4 NPUKJIAJHOTO Xapakrepa.

MHoKecTBa M JIOTHKA:

- ONEpUpPOBATH MOHATUSMHU: MHOXKECTBO, ONEpPAlMU HaJ MHOKECTBaMU; MCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN ammapar A ONMCAHUS pealbHbIX IPOLECCOB M SBJICHUU, MPHU
pELIeHNH 3aJa4 U3 IPYTUuX y4eOHbIX [IPEIMETOB;

- OIIEpUPOBATh NOHATUAMU: ONIPEEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

K konuy 11 knacca obyuarowuiica nayvyumcs:

UYmnca v BbIYUCICHUS:

- OINEpUPOBATh MOHATHSAMH: HATYpaJbHOE, IEJI0€ YMCIO, MCIOJIb30BAaTh IPU3HAKU
JEIMMOCTH LIEJIBIX YMCE, PA3JIOKEHUE YHCIIa HAa IPOCTHIE MHOKUTEIN JUIsl PEIIECHUS 3a/1a4;

- OINEpUpOBaTh IMOHSITHEM: CTENEHb C pAlUOHAJIbHBIM IOKa3aTesieM; OINEepUpOBAaTh
MOHATHAMHU: JIOTapU(pM YKcia, JECATUUHbIE U HaTypaJlbHbIE JIOTapU(MBI.

YpaBHeHus1 U HepaBeHCTBA:

- TNPUMEHSATh CBOMCTBA CTENEHU ISl INpeoOpa3oBaHUS BbIPAKEHUH, ONEPUPOBATH
MOHATHUSAMHU: NI0Ka3aTeJIbHOE ypaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI T0KA3aTEIbHBIX
YpaBHEHUI U HEPABEHCTB;

- BBINOJIHATH MPeoOpa30BaHUs BBIPAKEHUH, COAEpXKALIUX Jorapudmbl, ONepupoBaTh
MOHATHAMM: JIOTAapU(PMUUYECKOE ypaBHEHHE M HEPaBEHCTBO, pEIIaTh OCHOBHBIE THIIbI
Jorapu(MUUECKUX ypaBHEHHUI U HEPABEHCTB;

- HAXOJIUTh PEUICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

- ONIEpPUPOBATH MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelleHue, UCI0Ib30BaTh
CUCTEMY JIMHEWHBIX YPaBHEHUH JJIsl PEeLIeHUs IPaKTUYECKUX 3a/1a4;

- HaXOJWTh PELICHMS MPOCTEUIINX CUCTEM U COBOKYITHOCTEH PALMOHAIBHBIX YPAaBHEHUI
1 HEPABEHCTB;

- MOJIeNIMpOBaTh peajbHble CUTYallUd Ha S3bIKE aiareOpbl, COCTaBIATH BBIPAKECHMUS,
YPaBHEHUs, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIEA0BATh MOCTPOCHHBIE MOJENH C
MCII0JIb30BAaHUEM allapara ajnreopsl.

DOyHKIUHA U TPaGUKU:

- ONEpUpOBaTh MOHATHAMM: Mepuoanyeckass (yHKIUs, MPOMEKYTKM MOHOTOHHOCTH
(GYHKIMM, TOYKU SKCTpeMyMma (QyHKIMH, HauOoJiblliee M HaMMEHbLIEe 3HAYCHHUs (YHKLUHUU Ha
MIPOMEXKYTKE, UCI0JIb30BATh UX Ul Ucciae0BaHus QYHKIINH, 3aJaHHOM rpapuKoMm;

- omepupoBaTb MNOHATUAMM: TpadUKH [OKA3aTENbHOW, JIOTApU(PMHUUYECKOH U
TPUTOHOMETPUUECKUX (PYHKLIMM, N300paxkaTh UX HA KOOPAUHATHOM IJIOCKOCTU U MCHOJIb30BaTh
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JUIS peIlieHUs] ypaBHEHUN U HEPABEHCTB;

- u300pakaTb HAa KOOPJAMHATHOM IUIOCKOCTU TIpaUKU JMHEWHBIX YpaBHEHUH W
MCIO0JIb30BATh UX JUISl pEIICHUS CUCTEMBbI TUHEHHBIX YPaBHEHUMH;

- WCTOJB30BaTh rpaduku (PyHKIUN I UCCIEAOBAHUS MPOILIECCOB M 3aBUCHUMOCTEH W3
JPYrux y4eOHbIX JUCLUILIUH.

Havyana maTeMaTH4ecKkoro anajimsa:

- ONEpUpOBaTh MOHATHSMHU: HENpepblBHAsS (QYHKUHMSA, TMPOU3BOAHAS (YHKLHUU,
HCI0JIb30BAaTh F€OMETPUUECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM /ISl peLIeHUs 3a/1a4;

- HaxOJUTh MPOU3BOJIHBIE IEMEHTAPHBIX (QYHKIUH, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (YHKIIMIA;

- HCMOJb30BaTh MPOU3BOAHYIO I HCCIENOBaHUS (PYHKIMM HAa MOHOTOHHOCTh H
AKCTPEMYMBI, IPUMEHSATH PE3yJIbTAaThl UCCIEI0BAHUS K IOCTPOCHUIO IpauKOB;

- UCTOJIb30BaTh IPOU3BOIHYIO JUIsl HAXO0K/IEHUS! HAWJIYYIEro pelieHus B IPUKIIAJIHbIX, B
T.4. COIIMAJIbHO-3KOHOMHUYECKHUX, 33/1a4ax;

- ONepUpOBaTh MOHATUAMU: MEepBOOOpa3Has U UHTErpajl, MIOHUMAaTh T'€OMETPUUECKUN U
(duznyecKkuil CMbICI UHTETpaIa;

- HAXO/AUTh NEPBOOOPA3HBIE AEMEHTAPHBIX (PYHKIIUMI, BBIYUCIAT UHTErpai 1o Gopmyrie
Hrerorona-Jleiibnumna;

- pemiath MpUKJIaJHbIE 3a/ladyd, B T.4. COLMAIbHO-d)KOHOMHUYECKOTO M (PU3UUECKOTrO
XapakrTepa, CpeICTBaMU MaTeMaTU4YECKOI0 aHAJIN3A.

PABOYASA NPOI'PAMMA YYEBHOI'O KYPCA «TEOMETPUSA»

1) HOSACHUTEJIbHAS 3AIIMCKA

BaxHocTh y4eOHOTO Kypca TeOMETpHH Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHHS
00ycIIOBIIeHa TPAKTUYECKOH 3HAYMMOCTBHIO METANPEIMETHBIX M IPEIMETHBIX pPe3yJIbTaToB
o0y4eHHs T€OMETPUHU B HANPABICHUU JIMYHOCTHOTO PAa3BUTHs OOy4aromuxcs, (GOpMUPOBAHHS
(GYHKIMOHATFHOW MaTeMaTHYeCKOW TPaMOTHOCTH, HM3YYEHHUS JAPYIHX Yy4eOHBIX ITUCIIHILIMH.
PazButne y oOyd4aromuxcsi NMpaBWIBHBIX NPEACTABICHUH O CYIIHOCTH H TIPOHUCXOXKICHUH
reOMETPUIECKUX a0CTpaKIuii, COOTHOIIEHNH PEATbHOTO M HJICAHOTO, XapaKTepe OTPaKEHUS
MAaTeMaTHU4ECKOM HAYKOW SBJIEHUM M IPOIIECCOB PEaIbHOIO MUpPA, MECTE T'€OMETPUH B CHUCTEME
HAyK M pOJIM MAaTEeMaTHYeCKOrO MOJICIMPOBAHUS B HAYYHOM TIO3HAHMH M B IPAKTHKE
crocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS OOYYAIOMIMXCS, a TaKKe KadecTB
MBIIUICHUS,, HEOOXOIUMBIX ISl aJanTallii B COBPEMEHHOM oOrmiecTBe. ['eoMmeTpus sBiseTcs
0JJHUM 13 0a30BBIX MPEIMETOB Ha YPOBHE CpeHEro oliiero oopa3oBaHus, Tak Kak 00ecreuynBaeT
BO3MOKHOCTh H3YUYEHHs] KaK JUCIUIUIMH €CTECTBEHHO-HAYYHOH HAmpaBICHHOCTH, TaK W
T'YMAaHUTApHOM.

Jlocuueckoe mviutienue, GOpMHUpyeMOe TMPH HM3YUYECHUH OOYJYAIONTUMUCS TTOHSTHIHBIX
OCHOB TEOMETPHM M TIOCTPOCHUHU IICTIOYKH JIOTHYECKHX YTBEP)KICHUH B XOJAE PEIICHHS
TCOMETPUYECKUX 3a/1a4, YMEHHE BBIIBHTAaTh M OIPOBEPraTrb THIIOTE3bl HEMOCPEICTBEHHO
WCTIONB3YIOTCSl TIPH PEHICHWH 3a/lad €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKu.

OpueHTanus 4YenoBeKa B IMPOCTPAHCTBE - YCIOBHE €r0 COIMAIBbHOTO ObITHS, (Popma
OTPaKEHHsI OKPYXKAIOIIETO MHpPA, YCIOBHE YCIICIIHOTO MMO3HAHHS M aKTHBHOTO MPE0Opa30BaHMUs
nevictButensHOCTH. OneprpoBaHre MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEINHSACT pa3HbIC BHUJIbI
y4eOHON W TPYIOBOU JESITEIHHOCTH, SBIISETCS OAHUM U3 NMPO(ECCHOHATBHO BaKHBIX KAa4eCTB,
MO3TOMY aKTyabHa 3a/1a4a (OPMHUPOBAHUS Y 00yUJaAIOIIUXCS IIPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHAS - CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K
MPAKTUYECKON JACATEIBHOCTH TI0 MHOTHM HaIpaBJICHUSM.

Ilenv oceoenus npozpammer yuedonozo Kypca «l'eomempusny na 6azoeom yposne
00yuenua - o001meoOpa3oBaTeIbHOE U OOIIEKYJIBTYPHOE pa3BUTHE OOYYAIOIIUXCS dYepe3
o0ecriedyeHre BO3MOKHOCTH MTPUOOPETEHHS U UCTIOJIb30BAHUS CHCTEMAaTHYECKIX T€OMETPHIECKUX
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3HaHUH W JEWCTBUH, CHENM(PUUHBIX TEOMETPHH, BO3MOXKHOCTH YCIICHIHOTO IPOJIOIDKEHUS
00pa3oBaHus MO CHEIHAILHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIIO0Ib30BaHUEM F€OMETPHH.

Ilpuopumemmnvimu 3adauamu oceoenusn yueonozo xypca «l'eomempuuy na 6azoeom
yposne ¢ 10-11 knaccax agnawomcsn:

- opMHpOBaHHUE MPEACTABICHHUS O TEOMETPHUU KaK YaCTH MHPOBOH KyJIbTYPBI U OCO3HAHHE
e€ B3aUMOCBS3H C OKPY)KAIOIIUM MUPOM;

- (¢opmMHpOBaHME TMPEJCTABICHUS O MHOTOTPAaHHUKAX M TeJax BpameHHs Kak o
BOXHEHUIINX MAaTEMaTHUYECKUX MOJIEISX, MO3BOJISIOMINX OMKMCHIBATh U M3y4aTh Pa3HbBIC SIBICHUS
OKPY’KaIOILIEro MUPa;

- (hopMmupoBaHHE yMEHHs DPACIIO3HABATh Ha YEpPTEKaX, MOJEISAX M B PEATLHOM MHUDE
MHOTOTPaHHUKH H TeJla BPALICHHUS;

- OBJAJ€HME METOJAAMM pELIEHUS 3aJad Ha IOCTPOCHUS Ha H300paX]eHUSIX
IIPOCTPAHCTBEHHBIX (UTYD;

- GopMHpOBaHUE YMEHHUS OTIEPUPOBATH OCHOBHBIMHU TOHSTHSIMHA O MHOTOTPAHHUKAX U
TeJax BpaIleHUs] K UX OCHOBHBIMU CBOHCTBAMU;

- OBJIAJICHHE AITOPUTMaMH PEIICHUS OCHOBHBIX THIIOB 3a/a4, (JOPMUPOBAHHE YMEHHS
IIPOBOJUTH HECJIOKHBIE JIOKA3aTeNbHbIE PACCYXKICHHUS B XOJE PEIICHUS CTEPEOMETPUUYECKUX
3a/la4 U 3a/1a4 C MPaKTUUYECKUM COJEpKAHUEM;

- pa3BUTHE HHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH oOywaromuxcs,
MO03HABATEIHHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX YMEHUH, KPUTUIHOCTH MBIIICHHS,

- (opmupoBaHue (YHKIMOHAJILHOM TPAaMOTHOCTH, DPEJIEBAHTHOW T€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBIICHIUS T€OMETPHUECKIX MOHITHH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaIbHBIX
KU3HCHHBIX CHUTYyallUsIX W TPU H3YYCHUH JPYrUX YYeOHBIX TPEAMETOB, IPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (POopMynupoBaTh UX Ha S3bIKE T'€OMETPUU U CO3aBaTh
TCOMETPUYECKHE MOJETH, MPUMEHSATh OCBOCHHBIH TEOMETPHUYECKHMH ammapaT IS PEIIeHHS
MPAaKTUKO-OPHEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLEHUBATH TIOJTYICHHBIC PE3YIIbTATHI.

OTIUYUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI 110 TEOMETPHH SIBIISICTCSI BKITFOUECHHE B KypC
CTEPEOMETPUH B HaYaJle €ro U3ydeHHs 3a/1a4, pelIaeMbIX Ha YPOBHE HHTYUTHBHOTO TIO3HAHUS, H
onpenenéHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO
JIOTMYECKOTO W TIPOCTPAHCTBEHHOTO MBIIIJICHHS, CTUMYJIHPYET NPOTEKaHHE HWHTYHTHBHBIX
MIPOLIECCOB, MOTUBUPYET K JajbHENIIEMY U3YYEHHIO ITpEeIMETA.

Ilpeonoumenue omoaémcs HA2AAOHO-KOHCMPYKMUBHOMY Memody o0yueHusi, TO €CTh
TEOPETUYECKUE 3HAHMSI UMEIOT B CBOEH OCHOBE HEMOCPEACTBEHHOE OTHOIIEHHE K MPEAMETHO-
MPAKTUYECKON NIeSTeNPHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHUN Y 00YJaIOIINXCs B
Kypce CTepeoOMEeTpUU IPOBOAUTCA 3a CUET pEIICHMs 3aJady Ha CO3/laHuE€ MPOCTPAHCTBEHHBIX
0o0pa3oB ® 3a7ad Ha OINEPUPOBAHHME MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3maHue obOpasa
MPOBOJUTCS. C UCIOJIb30BAHUEM HArJSAHOCTH, a OIEepUpOoBaHHME OOpa3oM - B YCIOBHSX
OTBJICYEHHMSI OT HArJISAHOCTH, MBICJIEHHOTO U3MEHEHHSI €70 UCXOTHOTO COAEpHKAHUSL.

OCHOBHBIMU COJIEpKATENbHBIMU JIMHUAMU YueOHOTO Kypca «I'eomerpusi» B 10-11 knaccax
ABIISIOTCS: «MHOTOTpaHHUKWY», «lIpsiMbIe M TIOCKOCTH B MPOCTpPAHCTBE», «Tena BpamieHus»,
«BekToppl M KOOpIMHATBI B IPOCTPAaHCTBE». {OOpPMHpPOBAHME JIOTUYECKUX YMEHUU
pacnpeensercs 1o coAep KaTeIbHbIM JIMHUSAM U 10 ToJaM 00y4eHHs Ha YPOBHE CpPEIHEro 00111ero
oOpazoBaHusI.

Copnepxanne oOpa3oBaHHs, COOTBETCTBYIOILIEE IPEAMETHBIM pe3yabTaTaM OCBOCHHUS
IpPOTpaMMbI TI0 TEOMETPHUH, PACTIPEACIEHHBIM IO ToJaM OOY4YeHHs, CTPYKTYPUPOBAHO TAKHM
o0pa3oM, 4YTOOBI OBJIAJCHHE T'E€OMETPUYCCKUMHU MOHATHSAMH ¥ HaBBIKAMH OCYIIECTBISUIOCH
MOCJIEIOBATENIbHO U IOCTYNATENIbHO, C COONIOJICHHEM IPHUHLHMIIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYI0O CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00ydarouxcs,
pacupsisi U yriryousis €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.

Mecmo yueonozo kypca «I'eomempusy 6 yueonom naane

O6mree uncio yacoB [yl u3ydeHus yaeOHnoro kypca «['eomerpus» - 102 gaca: B 10 kmacce
- 68 yacoB (2 gaca B Heneno), B 11 kimacce - 34 yaca (1 gac B Heziento).
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2) COAEP)KAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

COJAEPKAHUE OBYYEHUA B 10 KJIACCE

IIpsiMble U MII0CKOCTH B IPOCTPAHCTBE.

OcHOBHbIE IOHATHS cTepeoMeTpun. Touka, psimasi, INIOCKOCTb, MPocTpaHCcTBO. [loHsTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUU: AaKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHO€ pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapATUICIbHbIE U
cKpemuBampomuecss npsmele. [lapaienbHOCT NPAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJibHble IpsIMble B IPOCTPAHCTBE, NApaLIENbHOCTh TPEX MPSAMBIX, MapaIEIbHOCTD
OpsIMOM M IJIOCKOCTU. YTJbl C COHANpaBICHHBIMU CTOPOHAMH, YroJl MEXAy MpSMbIMU B
npoctpanctee.  [lapauienbHOCTH  IUIOCKOCTEH:  MapajuielibHble  IJIOCKOCTH,  CBOMCTBA
napajuieNbHbIX ockocteil. [Ipocreiinme npocrpaHcTBeHHbIE (GUTYPBI HA TUIOCKOCTH: TETPAdIp,
KyO, mapaJiiesienumnes, IoCTPOeHUE CEYCHUH.

[lepneHuKynApHOCTh MPSAMOM U IJIOCKOCTU: NEPIEHIUKYJISPHbIE MpsSMbIE B
MPOCTPAHCTBE, NpsSMblEe MapajljielibHble W TMEePHEeHAUKYISPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEeHIUKYIAPHOCTH NMPSAMON U INIOCKOCTH, TEOpEMa O IPSIMON NEPIIEHIUKYIIPHON IIII0CKOCTH.
VYTIuBl B IPOCTPAHCTBE: YroJl MEXAY MPSAMOM U INIOCKOCTBIO, ABYIPAHHBIN yroJl, IMHEWHBINA Yo
JNBYTpaHHOIrO yriyia. [leprneHauKynsp ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH,
paccTosiHUE OT MPSIMOM /10 IJIOCKOCTH, MPOEKLUs PUTYpbl Ha IIIOCKOCTh. [lepneHauKyIsipHOCTh
IJIOCKOCTEN: IPHU3HAK MEPIEHIUKYJISIPHOCTH JBYX InIockocTted. Teopema o0  Tpéx
MePIEeHIUKYIIApax.

MHOrorpaHHHMKH.

[lonsiTHE MHOTrOrpaHHHKA, OCHOBHBIE JJIEMEHThl MHOTOIPDAHHUKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKa MHOTOrpaHHuka. [lpusma: n-yrosibHasi npusma, rpaHu
Y OCHOBaHMS IPU3MBL, NIPsIMasi U HAKJIOHHAs MPU3MBbl, O0KOBasl U MOJIHAsl HOBEPXHOCTh NPU3MBI.
[Tapamtenenunen, nTpsMOYIroJIbHBINA NapaJulelenunes U ero cBoictsa. Ilupamupa: n-yrosipHas
nupaMuzia, I'paHd U OCHOBAHME MNHUpaMHUAbI, OOKOBas M TOJHAas NOBEPXHOCTh IMHUPAMU/JIbI,
NpaBWiIbHAsE W Yyceu€HHas MNHpaMuja. OJEeMEeHTbl npu3Mbl M nupamuiabl. [IpaBuibHbIE
MHOTOTPAaHHHUKHU: TOHSATHE IPAaBUJILHOTO MHOTOTPAHHMKA, MpaBUJIbHAS MpHU3Ma U IpaBUIbHAL
nyupamua, npaBuibHasi TPEYrojbHas MupaMuaa U paBUIbHbBIN TeTpadap, KyO. Ilpencrasnenue o
MPaBUJIbHBIX MHOTOTPaHHHUKAX: OKTadIp, J0JIeKasAp U ukocasap. CedyeHus Npu3Mbl U MUPaMU/IbL.

CuMMeTpusi B MPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DneMeHTbl CAMMETPUHU B TUpaMUIax, Napasuieienuneiax, paBUIbHbIX MHOTOTPaHHUKAX.

Brruncnenue s1emMeHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yrisl. [Inomans 60koBoi
MTOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBIL, IIJIOLAb OCHOBAaHUH, TeOpemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMOM mpu3Mbl. [lnomans OOKOBOWM MOBEPXHOCTH M MOBEPXHOCTH MPaBUILHON
MAPaMU/IBI, TEOPEMa O TUIOIAIM yceu€HHOoU nmupamMuabl. [lorstue 06 00péme. OO0BEM TUpamMuIbl,
MIPU3MBIL.

[Tono6ubie Tena B mpoctpancTBe. COOTHOIICHUS MEXKIY IUIOMIAIASMU TMOBEPXHOCTEH,
0o0béMamMu MOJOOHBIX TEJl.

COJAEPKAHUE OBYYEHUA B 11 KJIACCE

Tesa Bpamenus.

[Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrouiue UIUIUHAPUYECKON IOBEPXHOCTH, OCh
UWIMHAPUYECKON MOBepXHOCTH. LlyinHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3ymoas u
0Cb, IUIOLIA/Ib OOKOBOH U MOJHOM MOBEPXHOCTH.

KoHnueckass moBepxXHOCTb, 00pa3yroline KOHHUYECKON MOBEPXHOCTH, OChb M BEpILIMHA
KOHM4Yecko nosepxHocTu. KoHyc: ocHOBaHMe M BeplIMHA, OoOpasyromias U OCb, IUIOIIAJb
OOKOBOM U TOJIHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: O00Opa3yroliue U BbICOTA, OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa n map: neHrp, paauyc, AUaMeTp, IUIOILAAb MOBEPXHOCTH cdepsl. B3aumHoe
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pacrosio’kenre chepsl U MIOCKOCTH, KacaTeabHas MII0OCKOCTh K cdhepe, Tuionaab chepsl.

N300pakeHnue Texn BpameHus Ha TIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca.

KomOuHamum Ten BpalieHWss ¥ MHOTOTPAaHHHKOB. MHOTOTpaHHUK, OTHMCAHHBIA OKOJIO
cdepsl, chepa, BIHCaHHAS] B MHOTOT'PaHHUK, WJIH TEJIO BPAIICHUSI.

[Tonsatue o6 oO6véme. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 o0O0BEME
MPSIMOYTOJIbHOTO Mapajuienenunena u cieacTsus u3 He€. O0bEM HuiMHIpa, konyca. O0béM 1mapa
Y IO C(HEpHI.

[Tono6ubie Tena B mpoctpancTBe. COOTHOIIEHUS MEXKIY IUIOMIAIIMU TMOBEPXHOCTEH,
o0béMamMu MOJOOHBIX TEJl.

Ceuennsa mwmmHApa (MapauieIbHO MW TEPHEHAMKYISIPHO OCH), CEYCHHS KOHyca
(mapayuieTbHOE OCHOBAHUIO M ITPOXOJISIIEe Yepe3 BEPIINHY), CEUCHUS Iapa.

Bexkmopul u koopounamut 6 npocmpancmee.

Bekrop Ha mitockocTH U B pocTpaHcTBe. CI0KEeHNE U BBIYUTAaHHE BEKTOPOB. Y MHOKCHHE
BEKTOpa Ha 4Ymcio. PaznoxeHwe BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [lpaBumio
napajienenumnena. Pemenue 3amad, CBI3aHHBIX C MPUMEHEHUEM MPABHJI ACUCTBUI C BEKTOPAMHU.
[IpsmoyronpHasg cuctema KoopAuHAT B IpocTtpaHcTBe. KoopmmHatel BekTopa. [Ipocreimme
3aJaud B KOOpJAMHATaX. YTon MexAy Bekropamu. CKalspHOE IPOU3BEICHHE BEKTOPOB.
Bbrauciienue yriioB MeXIy NMPSMBIMH U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN METOM IpH
pelIeHNH TeOMETPUIECKUX 3a/1ad.

3) IPEJMETHBIE PE3YJBbTATBI OCBOEHUSI PABOYEW ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE COO

[Tmanupyemble mpeIMEeTHBIE Pe3yabTaThl OCBOCHHUS pabovell MporpaMMbl y4eOHOTO Kypca
«["'eomeTpus» Ha 6a30BOM ypOBHE Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus OPUCHTHPOBAHEI Ha
AOCTMIKCHUC YPOBHA MaTeMaTH4eCKOi T'paMOTHOCTH, HCO6XOI[I/IMOFO JIg YCIICITHOT'O PCIICHUA
3aJla4 B peaybHOM KM3HU U CO3JaHUE YCIOBUMN JJIsl X OOLEKYIbTYPHOTO Pa3BUTHS.

10 KITIACC

K xonuyy 10 knacca odyuarowuiica nayuumcs:

- OMEpUPOBATh MOHATUSAMU: TOUKA, IPsIMasi, TNIOCKOCTb;

- IPUMEHSITHh aKCHOMBI CTEPEOMETPHH U CJICICTBHS U3 HUX MPU PEIICHUN T€OMETPUUECKUX
3azay;

- OINepUpoOBaTh TMOHATUSMU: TMAPAJUICIBHOCTh W TEPHEHIUKYISIPHOCTh TMPAMBIX |
MIIOCKOCTEH;

- KJIaccu(uuUpoBaTh B3aUMHOE PacIOIOKEHHE NpSIMBIX ¥ IUJIOCKOCTEH B
IIPOCTPAHCTBE;

- ONEpHpOBATh TNOHATHUSAMHU: ABYIPAaHHBIM yroJi, TPaHW JBYIPAHHOTO Yyria, peodpo
JBYTPAHHOIO yIJIa, JUHEHHBIN yroJl ABYITPaHHOTO yIJla, TpajycHasl Mepa ABYIPaHHOIO YyIJIa;

- OIEPUPOBATH MOHATUSIMHU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBIMYKIbIA MHOTOTPAHHHK,
3JIEMEHTHI MHOTOTPAaHHUKA, MPABUJILHBI MHOTOTPAHHUK;

- pacmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MTMpamMua, Mpu3Ma, MpsMOYTOJIbHBII
napajuiesenumnen, Kyo);

- wimaccu(uIMpoBaTh MHOTOTPAHHHKH, BBIOWpass OCHOBAaHUA sl KJIacCH(UKAIIMHI
(BBIMYKJIBICE M HEBBINYKIIBIC MHOTOTPAHHUKH, TPABWJILHBIC MHOTOTPAHHUKH, MPSMBIC U
HAKJIOHHbIE TIPU3MBbI, TapajlIeIeUIIE bl );

- OMEpUPOBATH MOHATUSIMHU: CEKYIas IMIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB; OOBSICHATh
MIPUHIIUTIBI TIOCTPOCHUS CEYCHUH, UCTIOIB3YsI METOT CJIEJIOB; CTPOUThH CEYEHUsI MHOTOTPAHHUKOB
METOJIOM CJI€ZIOB, BBITIOJHATH (BBIHOCHBIC) IJIOCKHWE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Buj cBepxy, cOOKy, CHU3Y;

- pemiarhb 3a/1a4 Ha HaX0XJACHUE T€OMETPUUECKUX BEJIMYUH 110 00pas3iam Wi
NIrOpUTMaM, MPUMEHSSI U3BECTHBIC AHATTMTUYECKUE METObI MPUPCIICHUA  CTaHJAPTHBIX
MAaTeMaTHYEeCKUX 3a7ad Ha BBIYMCICHHUE PACCTOSHUNA MEXKIY ABYMS TOYKaMH, OT TOYKH JIO
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pr[MOI\/II, OT TOYKH 10 IINIOCKOCTH, MG)KI[y CerHII/IBaI-OHII/IMI/ICSI pr[MI)IMI/I;

- pCHIaTB 3a1a491 Ha HAXOXKICHUC F€0M€TpI/I‘-I€CKI/IX BCJIMYUH I10 06pa3uaM NN
aJIFOpI/IT MaM, HpI/IMCHSISI N3BCCTHBIC aHAJINTUYCCKUC METOIbI HpI/I pCHIeHI/II/I CT aHI[apTHI)IX
MaTEMATUYCCKUX 3aJa4Y Ha BBIYHUCIICHHUC yFJIOB MC)K}Iy CKp€IHI/IBaIOIHI/IMI/ICﬂ prIMHMI/I, MG)K)Iy
IIPSIMOM M IJIOCKOCTBIO, MEXKAY IUIOCKOCTSIMH, ABYTPaHHBIX YIJIOB;

- BBIYMCIIATH OOBEMBI U TUIOIIA/IU TIOBEPXHOCTEN MHOTOIPAHHUKOB (IIpU3Ma, IUpaMuia) C
pUMeHEeHHEeM (OPMYJI, BBIUUCIISITh COOTHOLLIEHUS MEXKY IUIOIIAIIMU IOBEPXHOCTEH, 00BbEMamMu
1010 6HBIX MHOI‘OFpaHHI/IKOB;

- OHCpI/IpOBaTB IIOHATUSIMMU. CI/IMMeTpI/ISI B HpOCTpaHCTBe, HeHTp, OCh U IINIOCKOCTH
CI/IMMCTpI/II/I, I_[eHTp, OCBh U IIJIIOCKOCTH CI/IMMeTpI/II/I (1)I/Il"ypI)I;

- U3BJIEKaTh, IPEOOPA30BbIBATH U HHTEPIPETUPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTypax, MPEACTaBIECHHYIO Ha YepTekaxX U PUCYHKaX;

- TIpPUMEHATH TreoMeTpuueckue (GakThl JIs pPElIeHUs CTEPEeOMETPUUECKUX 3ajad,
nmpearojararonmx HECKOJIBKO HIaroB pCeHICHUs, €CIIW YCJIOBHA MPUMCHCHHUA 3aJlaHbl B SIBHOM
opme;

- HpI/IMCHflTB HpOCT eimme HpOFpaMMHBIe CpeﬂCTBa nu 3H€KTpOHHOKOMMYHI/IKaIH/IOHHI)IC
CHUCTCMBI ITpU PCHICHUN CTCPCOMCTPUUCCKHUX 3aaY,

- IPUBOJUTH NPHUMEPHl MATEMAaTHUYECKHX 3aKOHOMEPHOCTEH B NPHUPOAE M KU3HHU,
pacrno3HaBaTh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC,

- HpI/IMCHflTB HOJ'IyLIeHHI)IG 3HAHUS Ha HpaKTI/IKei aHaJ'II/IBI/IPOBaTI) peaJ'II)HI)IC CI/ITyaIII/II/I 158
HpI/IMerlTB I/I3y‘~ICHHBIe IIOHATUA B HpOIICCCG IIOUCKa peHI€HI/I${ MaTeMaTu4dYCcCKUu
chopMyIUPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh peaJbHBIE CHUTYallMd Ha S3BIKE T€OMETPHH,
HCCIICA0BATh IMOCTPOCHHBIC MOACIU C HMCIIOJIB30BAHUEM TI'€COMETPUUCCKHUX OOHITUH U TCOPEM,
annapaT a anre6p1>1, pemaT}, HpaKTI/I‘IGCKI/Ie 3a4a4yi, CBA3aHHBIC C HAXOXJICHUEM FGOMeTpI/I‘IeCKI/IX
BCIIMYUH.

11 KJTIACC

K konuy 11 knacca obyuarowuiica nayyumcs:

- OomepupoBaTh  MOHATUSAMHU:  LWIMHIpPUYECKas  MOBEPXHOCTb,  0Opa3yrolue
LUMIMHAPUYECKON MOBEPXHOCTH, HUIMHJP, KOHWYECKasi TOBEPXHOCTh, 00pa3yroline KOHUUECKON
MIOBEPXHOCTH, KOHYC, cpepruieckasi HOBEPXHOCTb;

- pacro3HaBaTh Tejla BpalleHus (LMIUHAP, KOHYC, cdepa U 1ap); oObACHATH CIIOCOOBI
MOJIyYEHUs TeJ BpalleHUs; KilacCu(PUIMPOBATh B3aUMHOE PacIoJioKeHue cepbl U IIOCKOCTH;
ONEepUPOBAThH MOHATHAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CEIMEHTA, II1apOBOM
CJIOM, OCHOBaHHE LIAPOBOTO CJIOS], BBICOTA LIAPOBOTO CJIOS, IIAPOBOM CEKTOD;

- BBIYMCIIATH OOBEMBI U IJIOIIAU TOBEPXHOCTEH TEN BpalleHMs], TEOMETPUUECKUX TN C
MpUMEHEHHEM (POPMYIT;

- OIepUpOBaTh MOHSITUSIMH: MHOTOTPAHHUK, BIMCAaHHBIN B cdepy M OMUCAHHBIA OKOJIO
cdepsl, cepa, BMCaHHasi B MHOTOI'PaHHUK WJIU TEJIO BpPAICHMUS;

- BBIUUCIATH COOTHOILIEHHS] MEXAY IUIOMIaJIMU MOBEPXHOCTEH M 00BbEMaMHU MOJ0OHBIX
Tel,

- n300paxkaTh M3ydyaeMble (QUTYyppl OT PYKH M C INPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

- BBIMIOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX

¢buryp: Buja cBepxy, cOOKy, CHU3Y, CTPOUTh CEYCHHUSI TEJ BPALLEHUS;

- U3BJIEKATh, UHTEPIPETUPOBATH U NIPEOOPa30BbIBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYypax, MPEACTaBICHHYIO Ha YepTeXaxX U PUCYHKAX;

- OIIEpPUPOBATH MOHATHUEM BEKTOP B IIPOCTPAHCTBE;

- BBITNIOJIHATH JIEUCTBUS CJI0KEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha 4YHUCIIO, OOBSICHATh, KAaKUMHU CBOWCTBaMH OHHM OOJIaJalOT; HOPUMEHSTb IPABUIIO
napaiesIenuIena;

- OIEPUPOBATH MOHSTHUSIMU: JEKAPTOBbI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
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BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YIroJl MEXKIY BEKTOpPaMH, CKaIIPHOE
HpOI/ISBGHCHI/Ie BGKTOpOB, KOHJ’II/IHeaprle nu KOMHJ’IaHapHI)IC BCKTOpBI;

- HaXOUTh CYMMY BEKTOPOB U IIPOU3BEICHUE BEKTOPA HAa YUCIIO, YOI MEXIY BEKTOpaMHU,
CKaJIApHOC MPOU3BCACHUC, PACKIAABIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOPAM;

- 3aJ1aBaTh IJIOCKOCTh YPAaBHCHHUEM B IleKapTOBOfl CUCTEMC KOOPAHHAT,

- TIpPUMEHATH TreoMeTpuueckue (akThl JIsi pPELIeHUs CTEPEeOMETPUUYECKUX 3ajad,
npearojararonmx HECKOJIBKO IIaroB pCeHiCHUs, €CIUW YCJIOBHA IMPUMCHCHHA 3adaHbl B SIBHOH
opme;

- pemaT b HpOCTGﬁHIHG FeOMeTpI/ILIGCKI/Ie 3a1a4Yu Ha HpI/IMeHeHI/IG BGKTOpHOKOOpHI/IHaT HOI'O
METO/1a;

- pCHIaTB 3aJa4Y Ha JO0KaA3aTCJIbCTBO MATEMATHYCCKUX OTHOHICHI/Iﬁ U HaXO0XICHUC
FGOMCTpI/IT-IeCKI/IX BCIIMYUH IIO o6pa3uaM nJIn aJ'Il"Opl/ITMaM, HpI/IMeHﬂﬂ HNU3BCCTHBIC MCTOObI HpI/I
pCHIGHI/II/I CT aHI[apTHI)IX MaTeMaTHYCCKHUX 3a/1a4,

- HpI/IMCHflTB HpOCTCI;'IHII/Ie HpOFpaMMHBIe CpeﬂCTBa nu 3H€KTpOHHOKOMMYHI/IKaIH/IOHHI)IC
CHUCTCMBI ITpU PCHICHUN CTCPCOMCTPUICCKHUX 3aJia4,

- IPUBOJWUTH NPHUMEPHl MATEMAaTHUYECKHX 3aKOHOMEPHOCTEH B NPHUPOAEC M IKHU3HHU,
pacrio3HaBaTh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC,

- HpI/IMCHflTB HOJ'IyLIeHHI)IG 3HAHUS Ha HpaKTI/IKei aHaJ'II/IBI/IPOBaTI) peaJ'II)HI)IC CI/ITyaIII/II/I 158
HpI/IMerlTB I/I3y‘~ICHHBIe IIOHATUA B npouecce IIOUCKa p€HI€HI/I$I MaTeMaTU4YCCKNU
chopMyIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEaJbHbIE CUTYyalldd Ha SI3BIKE TEOMETPHH,
HCCICA0BATh IMOCTPOCHHBIC MOACIU C HMCIIOJIB30BAHUEM TI'€COMETPUUCCKHUX OOHITUH U TCOPEM,
annapaTa anre6p1>1, pemaT}, HpaKTI/I‘IGCKI/Ie 3a4a4yu, CBA3aHHBIC C HAXO0XIACHUEM FGOMeTpI/I‘IGCKI/IX
BCIIMYUH.

PABOYASA TIPOI'PAMMA VYYEBHOI'O KYPCA «BEPOATHOCTb U
CTATUCTUKA»

1) MOSICHUTEJIbBHAS 3AIINCKA

VY4eOHsbIi Kype «BeposiTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS SBJISIETCS MPOIODKEHUEM
Y pa3BUTHEM OJTHOMMEHHOTO YIE€OHOTO Kypca 6a30BOr0 ypoOBHSI OCHOBHOTO 00111€T0 00pa30BaHUsI.
Y4eOHbIi Kypc npenHazHaveH Uit GOPMHUPOBAHHS y 00YIAIOUINXCS CTATHCTUIECKOHN KYJIBTYPHI U
MOHMMaHUSI POJM TEOPHU BEPOSITHOCTEH KaK MaTeMaTWYeCKOr0 HHCTPYMEHTA JUIS W3YYCHHS
CllydallHbIX COOBITUHM, BEIMYMH W mpoueccoB. [Ipu m3yueHun ydeGHOro kypca oborararorcs
MPEJCTAaBICHUS OOYJarOIIUXCA O METOAaX HCCIEIOBAaHUS W3MEHYMBOTO MHUPA, pa3BUBACTCS
MOHWMaHUE 3HAYMMOCTH ¥ OOUTHOCTH MaTEeMaTHYECKUX METOJIOB MO3HAHUS KaK HEOTHhEMIIEMOM
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PCHUSI.

Cooeporcanue yyebHO20 Kypca HaNpaBiICHO HA 3aKpeIUICHWE 3HAHUWM, MOJTYYCHHBIX MPH
M3yYeHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U Ha PA3BUTHE MPEICTABICHUHA O
CITyJaiHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIy HUMH Ha BOKHBIX TIPUMEPAX, CIOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETo Mupa. B pe3ynprare y oOydaromuxcs T0KHO chopMUpoBaThHCS
MpeACTaBICHUE O Haubojee YHNOTPEOUTENbHBIX H OOMMX MaTEeMaTHYECKUX MOJIETIX,
UCTIONb3yeMBIX JIUISI  OTHCAaHUS AHTPOIIOMETPUYECKHX U JAeMOTpadUYecKuX  BEIUYHH,
MOTPENTHOCTEH B Pa3IMYHOTO pPOJa HW3MEPEHUsX, JIUTEIBHOCTH O€30TKa3HOW pabOThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U TPOIIECCOB B OOIIECTBE.

B cooTBeTcTBHU ¢ yKa3aHHBIMHU IENISIMH B CTPYKType ydeOHOTro Kypca «BeposTHOCTh n
CTaTUCTHUKa» JJIs YPOBHsI cpefHero oOmiero oOpa3oBaHusi Ha 0a30BOM YPOBHE 6blOeleHbl
cnedyrouue OCHOBHble cooepoicamenvrvle aunuu: « Cayuaiinvle coObImus U 6epOSMHOCIUY,
«Cnyuatinvie 8enuyUnbl U 3AKOH OOILULUX YUCETL.

Baxnyto yacth yueOHOTO Kypca 3aHUMAaET U3ydeHHE TeOMETPHIECKOTO U ONHOMHUAIILHOTO
pacrpeniesieHuil ¥ 3HAKOMCTBO C X HENPEPHIBHBIMHU aHAJIOTAMH - TOKA3aTeIbHBIM M HOPMaJIbHBIM
pacrpeneieHUsIMH.

Cooepocanue nunuu «Cnyuatinvie coObimusi U 6epOAMHOCMUY CITY)KUT OCHOBOH ISt
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(dhopMupOBaHUS MPEACTABICHUHN O pacpeIeJICHUN BEPOATHOCTEH MEK Ty 3HAUYCHUSMH CITyJailHbIX
BEJIMYUH, a TAKXKe 3Ta JIMHUS HeoOXoauMa Kak 0a3a JUIs M3ydeHHs 3aKOHA OOJBIINX YHCEIN -
(GyHIAMEHTAIBHOTO 3aKOHA, JCWCTBYIONIETO B TMPHPOJAE M OOIIECTBE H  HMMEIOIIETO
MaremaTuueckyro  (opmanmszanuio. Cam  3akoH  OOJBIIMX  YHMCENl Ipeniaraercs B
03HAKOMUTEIFHOU (hopMe ¢ MUHUMAJIBHBIM UCIOJIH30BAHUEM MAaTEMAaTHYECKOTO (hopMalIn3Ma.

Tewmpbl, CBS3aHHBIEC C HEMPEPHIBHBIMU CITyYaHBIMH BETMYMHAMH, aKIICHTUPYIOT BHUMAaHHE
oOyJaromuxcss Ha ONMMCAHUM M HM3YyYCHUW CIIYyYalHBIX SBJICHUH C TOMOIIBIO HETPEPHIBHBIX
¢bynknuii. OCHOBHOE BHUMaHHE Y/AEISIETCS MOKA3aTeIbHOMY U HOPMAIBHOMY PacIpeIeTICHHUSIM,
IpU ATOM MpPEANoiaraeTcsi O3HAKOMUTEIbHOE HW3Yy4YeHHE Marepuana 0e3 J0Ka3aTelbCTB
MPUMEHSIEMbIX (DAKTOB.

Mecmo yueonozo Kypca «Bepoamnocme u cmamucmukay) ¢ yueOHom niamne

OO6miee uncno 4acoB IS M3ydeHHsI yueOHOTO Kypca «BeposTHOCTh U cTaTucTHKay - 68
gacoB: B 10 kimacce - 34 gaca (1 yac B Hegento), B 11 knacce - 34 gaca (1 yac B Heneno).

2) COAEP) KAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

COJAEPKAHUE OBYYEHUA B 10 KJIACCE

[IpencraBieHre AaHHBIX C MOMOIIBIO Tabmul KU nuarpamMm. CpenHee apu(pMETHUECKOE,
Me/raHa, HauooJiblllee U HauMEeHblIee 3HaUeHUs1, pa3Max, AUCIIEPCHs U CTaHIapTHOE OTKIOHEHHE
YHUCJIOBBIX HAOOPOB.

CrnyyaiiHble SKCIEPUMEHTHI (OMBITHI) M CIydailHble COOBITHUS. DJIeMEeHTapHble COOBITHS
(ucxonpl). BepostHoCcTh citydailHOrO coObITHS. BiIM30CTh 4acTOThI M BEPOSITHOCTU COOBITHIA.
CnyyaiiHble ONBITHI C PaBHOBO3MOKHBIMU JIEMEHTAapHBIMU COOBITUSAMU. BeposiTHOoCTH cOoObITHI
B OIBITAX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Haja COOBITUSMU: NEepeceueHue, 00ObEUHEHHE, TPOTUBOIIOJIOKHbBIE COOBITHSL.
Huarpammel Ditnepa. @opmyria CI0KEeHUs BEPOSITHOCTEH.

VYcnoBHast BEpOATHOCTh. Y MHOXKEHHE BEPOSTHOCTEN. J[epeBO CilydailHOro 3KCIEPUMEHTA.
dopmyina moaHo# BepossTHOCTH. He3aBrucrumMbie cOOBITHSI.

Komb6unaTtopHoe npasuiio ymHoxkeHus. [lepectaHoBku u paxropuai. Yucno

couetanuil. Tpeyronapuuk [lackans. ®opmyna 6unoma HerotoHa.

bunapHblii ciyyaiiHbIl ONBIT (MCHIBITAHUE), YCIIEX U Heyaadya. HesaBucuMble UCTIBITAHUS.
Cepust HE3aBUCHMBIX HCHBITAaHUNH 70 mepBoro ycmnexa. Cepusi HE3aBUCHUMBIX HCIIBITAaHUN
beprymn.

Cnyuaitnas BenuuuHa. Pacmpenenenue BepositHocTed. [lmarpamMma pacmupenencHusl.
[Ipumeps! pactpesieneHuid, B T.4., TEOMETPUUYECKOE U OMHOMHAIIBHOE.

COJAEPKAHUE OBYYEHUA B 11 KJIACCE

YucnoBele XapaKTEPUCTHKU CIIy4allHbIX BEJIWYHMH: MaTeMaTUYEeCKOE OXHJaHue,
JMCIIEpCHUsl U CTaHJapTHOE OTKJIOHeHHE. [Ipumepbl mprUMeHeHns: MaTeMaTH4YeCKOrO 0XKHUIaHus, B
T.4. B 3aJla4ax U3 MOBCEIHEBHOM XM3HM. MaremMaTH4ecKoe OXHJaHue OMHapHOU ciydyallHOM
BEJIMYMHBI. MareMatuyeckoe OXHUJAaHWE CYMMbl CIy4yailHbIX BelIMYMH. MaTtemaruueckoe
OKUJaHHUE U JUCIEPCUsi TEOMETPUYECKOTO 1 OMHOMUATIBHOTO pacpeiesieHuH.

3akoH OOJIPIIMX YMCET U €ro pojb B HayKe, MpUpoje U oluiecTBe. BoIOOpOUHBIH METOT
UCCIIEIOBaHUM.

[IpuMepsl HENPEpPBIBHBIX CIy4YalHbIX BEeIWYUH. [IOHATHE O TUIOTHOCTH pacHpeneieHus.
3ajau, TNpPUBOAAIIME K HOpMajdbHOMY pacnpeneneHuto. [lonstue o HopMaIbHOM
pacnpeeieHun.

3) NOPEIMETHBIE PE3YJIBbTATbBI OCBOEHHUSI YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTUKA» HA YPOBHE COO

[IpenmeTHBIE pe3ylbTaThl OCBOCHHUSI YU4eOHOTO Kypca «BeposSiTHOCTh M CTaTHCTHKa» Ha
0a30BOM ypOBHE Ha ypOBHE CpEAHEro oOIero oOpa3oBaHMsI OPUEHTUPOBAHBI Ha JOCTH)KEHUE
YPOBHA MaTeMaTHYeCKOM I'paMOTHOCTH, H€06XOI[I/IMOFO AJid yCIICIHOr0 peIcHHA 3adad H
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1po0sieM B peaibHOM JKU3HU U CO3JaHKUE YCIOBUH JUIsl UX OOLIEKYIbTYPHOTO Pa3BUTHSL.

10 KJTIACC

K rxonuyy 10 knacca odyuarowguiica nayuumcs:

- YUTATh U CTPOUTH TAOIHIIBI U AUArPAMMBI;

- omepupoBaTh MOHATUSIMH: cpenHee apudMeTudyeckoe, MeAuaHa, HauOoJblIee,
HauMEHblIIee 3HaueHue, pa3Max MaccuBa YMCIIOBBIX JaHHBIX;

- ONEpUPOBATH MOHATUSAMU: CIyYalHBIA SKCIIEPUMEHT (OMBIT) M CiIydailHOE COOBbITHE,
AJIEMEHTApPHOE COObITHE (PTIEMEHTAPHBIM MCXO0J) CIYy4allHOTO OIbITA, HAXOAUTh BEPOSITHOCTU B
OTbITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMU COOBITHSIMU, HaXOIUTh U CPAaBHUBATH BEPOSTHOCTU
COOBITH B U3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX;

- HaXOJUTh U POPMYIUPOBATH COOBITUS: TIEPECEUCHUE B O0BEAMHEHUE JAaHHBIX COOBITUH,
coObITHE, IPOTHBOINOJIOKHOE JAHHOMY COOBITHIO, IOJIb30BAaThCA JuarpaMmamu Oiliepa u
(bopMyJII0 CII0KEHHSI BEPOSITHOCTEH MpU pEeLISHUH 3a/1a4;

- OIEpUPOBATh MOHSATUSIMH: YCIOBHAS BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS, HAXOIUTh
BEPOSITHOCTH C MMOMOUIBIO [TPaBHJia YMHOKEHHUSI, C IOMOIIBIO IEpEBa CIIy4alfHOTO OIIBITA;

- IPUMEHSTh KOMOMHATOPHOE MPAaBUJIO YMHOXKEHUS IIPU PELICHUH 33/ay; ONEepUpOBaTh
MOHATUSMH: HCIbITAHUE, HE3aBUCHUMbIE HUCIBITAaHUS, CEpUs HCIBITAHWN, yCHeX W Heyjayda,
HaXOJUTh BEPOSTHOCTU COOBITMH B CEpPUM HE3aBHCUMBIX HCIBITAHUNW 70 MEpBOro yclexa,
HAXOJUTh BEPOSTHOCTU COOBITUI B CEPUM UCTIBITAHUN bepHymnu;

- OIepuUpoBaTh MOHATUSIMH: CilydailHas BEJIWYMHA, pACIpeAeIeHUEe BEpPOSITHOCTEH,
Jyarpamma pacrpeieieHus..

11 KITIACC

K konuy 11 knacca obyuarowuiica nayvyumcs:

- CpaBHHBATh BEPOSTHOCTH 3HAYECHWMM CIy4ailHOM BEJIMYMHBI 110 PACIPENEICHUI0 WIH C
ITOMOIIIBIO TUATPaMM;

- OIEpPUPOBATH IOHATHEM MATEMATUYECKOTO OXUIAHUS, INPUBOIUTH INPHUMEPHI, KaK
IIPUMEHSETCSI MAaTEMaTUYECKOE OKMJIAHHWE CIy4YalHOM BEIWYMHBI HAXOJUTh MaTeMaTHYECKOE
O’KU/IaHUE 110 JAHHOMY PACIPEIEIICHUI0; UMETh IIPECTABICHHUE O 3aKOHE OOJIBLINX YUCEIl; UMETh
IIPEJICTaBICHUE O HOPMAJIBHOM PaCIPEIEIICHUH.
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