AHHoTanus K padoyeii nporpamme no I'eomerpuu 10-11 kiacc (0a30Bblii ypoBeHb)

2.1.5.1. Pabouas nmporpamma mo ydeOHOMY npeamery «Marematnkay (0a30BbId ypOBEHB) (IIpeaMeTHast
obmacte «Marematnka W HMH(QOpMaTHKa») (Janee COOTBETCTBEHHO — MporpamMma IO MaTeMaTuke,
MaTeMaTHKa) BKJIFOYAET MOSCHUTEIbHYIO 3alHCKy, COIACpKaHWE OOydeHUsl, TUIaHUPyEeMbIE PE3yJIbTaThl
OCBOEHHS IPOTPAMMBI 110 MATEeMaTHKeE.

2.1.5.2. llosicHuTenpHasl 3ammMcka OTpakaeT oOIHMe IIeMd W 33Ja4yd  W3yYeHUS MaTEMaTHKH,
XapaKTePUCTHUKY TICUXOJIOTUYECKUX MPEINOChUTOK K e€ M3yYeHUI0 00ydYarolUMUCS, MECTO B CTPYKTYpe
y4eOHOro TUTaHa, a TAKXKE MOAXO0/IbI K 0TOOPY COACPIKAHUS, K ONPEICICHUIO TUTAHUPYEMBIX PE3YJIbTATOB.

2.1.5.3. COI[Cp)KaHI/Ie 06yquI/m PACKPBIBACT COACPKATCIILHBIC JIMHUW, KOTOPLIC IPCJIararoTcsa Iajid
00s13aTENHLHOr0 H3y4YCHUS B KaXKXIOM KJIaCCC€ Ha YPOBHE CPECAHLETO 0611161"0 O6pa3OBaHI/IH.

2.1.5.4. [Inannpyemble pe3yibTaTbl OCBOSHHS MPOrpaMMBI [0 MaTeMaTHKE BKIIIOYAIOT JIMYHOCTHBIE,
MeETanpeMETHBIC Pe3yJIbTaThl 32 BECh MEpPUOJ] 00yUeHHUs Ha YPOBHE CpeJHEro o0Iiero ooOpa3oBaHus, a
TaKXe MPEAMETHBIE JOCTIKEHHUS 00y4aroIerocs 3a Kbl roj] 00yueHHs.

2.1.5.5. IloacuuTenpHas 3amucka.

2.1.5.5.1. IIporpaMma 1o MaTeMaTHKE Ha YPOBHE cCpeHEro o0IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
OI'OC COO c¢ y4éroM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUH, MPEABABISIEMBIX K MaTEeMaTHUYECKOMY
o0pa3oBaHHI0, W TPAAMULUA POCCHUCKOTO oOpa3zoBaHus. Peammzanusi mporpaMmbl 10 MaTeMAaTHKE
obecrieyrBaeT OBNAJICHUE KIIFOYEBHIMH KOMIIETCHIIMSMHE, COCTABISIOMIMMHI OCHOBY JJISI CaMOPa3BUTHUS U
HETIPEephIBHOTO 00pa30BaHMs, IIEIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOTO W II03HABATEIHHOTO
Pa3BUTHSA JINYHOCTH OOYYAFOIIINXCSL.

2.155.2. B mporpamMe M0 MareMaTUKe YYTCHbl HJEH M TIOJIOKEHHS KOHICTIUN Pa3BUTHS
MaTeMaTHyeckoro oopasoBanusi B Poccuiickoit ®denepanyu. B cooTBeTCTBHM ¢ Ha3BaHMEM KOHLEILHH,
MaTeMaTHyeckoe o0pa3oBaHHE JOJDKHO, B YACTHOCTH, HPEIOCTABIATH KAKIOMY OOy4aroleMycs
BO3MOXKHOCTb JIOCTH)KEHHSI YPOBHS MATEMaTHYECKUX 3HAHUN, HEOOX0IMMOro ISl JaJIbHEHIIeH yCIIeHOH
JKU3HH B oOmecTBe. IMeHHO Ha pelleHne 3TOH 3ajauy HaleleHa IMporpaMMa o MaremMaTtuke 0a30BOro
YpOBHSI.

2.1.5.5.3. MaremaTuka — ONOPHBINA MPEAMET IS U3YYSHHUS CMEXHBIX TUCIUILTIH, YTO JeNaeT 0a30BYIO
MaTeMaTHYECKYIO TIOATOTOBKY HEOOXOAMMOM.

2.1.5.5.4. [IpakTHueckasi MOJIE3HOCTh MAaTEMAaTHKH OOYCIIOBJIIEHA HAJIMYHUEM MPOCTPAHCTBEHHBIX (GOpM,
KOJINYECTBEHHBIX OTHOILLICHUH, SKOHOMUYECKHX PACcYEeTOB; HEOOXOJUMOCTbIO MaTeMaTHYeCKUX 3HAHUN B
NOHUMAaHUU TPUHLMIIOB YCTPOHCTBA M HCIHOJB30BAHUS COBPEMEHHON TEXHHMKH, BOCIPHATHS U
UHTEpIIpeTanysi pasHOOOpa3HON CONMANBLHON, YKOHOMUYECKOW WH(GOpPMAINWHU; MPAKTUYECKUX TPHUEMOB
TeOMETPUUECKIX M3MEPEHUH U MOCTPOSHHM, YMTEeHHS WH(POPMAIWH, MPEJCTABICHHOW B BHJE TaOJIMHIIL,
JrarpaMmm 1 rpadukos.

2.1.5.5.5. [I[puMeHeHne MaTEeMaTHYECKOTO CTHJS MBIIUICHUS, TPOSBISIONIETOCS B ONpeAeIEHHBIX
YMCTBEHHBIX HAaBBIKaX, NpUEMaX W METOJaX MBIIUIEHUS 4YellOBeKa, IMpoleccax o000meHus u
KOHKPETH3aIlNH, aHaJIN3a U CHUHTE3a, KIIAaCCU(PHUKAIIMN U CHCTEMAaTH3aINH, a0CTParupOBaHNs M aHAIOTUN
Kak (GOpPMUPOBaHUU AITOPUTMHUUYECKONH KOMIIOHEHTH! MBILIUICHUS U BOCTIMTAHUK YMEHUH 1eHCTBOBATH 110
3a/laHHBIM QJITOPUTMAaM, TIO3BOJISIFOINEH COBEPIIEHCTBOBATH HM3BECTHBIE U KOHCTPYHPOBAaTh HOBBIE.
OOBeKTHl MaTeMaTH4YeCKUX YMO3AKJIIOYEHUH, MpaBWiIa UX KOHCTPYHPOBAHHS PACKPBIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIPaOOTKE yMeHUil (opMynIHpoBaTh, OOOCHOBBIBaTH U
JIOKa3bIBaTh CY>KICHHS, TEM CAMBIM Pa3BUBAIOT JIOTHYECKOE MBILILICHUE.

2.1.5.5.6. OOyueHre MaTeMaTHKE KaK BO3MOXXHOCTh Pa3BUTHS Y 00YUaIOIINXCS TOUHOU, pallHOHATILHOHN 1
WHQOPMAaTHUBHON peuyd, yMeHHs OTOMpaTh HauOojee MOAXOIAIINE S3BIKOBBIE, CHMBOJIHYECKHE,
rpaduyecKue CpesICTBa I BRIPAKEHHS CY>KACHUH M HATJISAHOTO UX MPEICTABICHHUS.



2.1.5.5.7. OO11ee 3HAKOMCTBO ¢ METOJIaMH MMO3HAHUS JICHCTBUTEILHOCTH, MPEACTABICHHE O MPEAMETE U
METOJ/Ie MATEMATUKH, €r0 OTJIIMYHS OT METOJIOB €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOESHHOCTSIX
NPUMEHEHUS] MATEMATUKH JUTsl PEIICHHUsT HAYYHBIX M MPUKJIATHBIX 337124 KaK HEOOXOIMMBIA KOMITOHEHT
00IIe# KynbTypHI.

2.1.5.5.8. UzyueHne MaTeMaTUKH CHOCOOCTBYET 3CTETHYCCKOMY BOCIHTAHHIO YEJOBEKa, MOHUMAHHIO
KPacoTHl M M3AIIECTBA MAaTEMaTHIECKUX PACCYKICHUH, BOCTIPUATHIO TEOMETPUIECKUX (HOPM, YCBOCHUIO
UJIeH CUMMETPHH.

2.1.5.5.9. [lpuoputeTHpiMu TieNsAMU 00ydeHUs: Marematnke B 10—11 kiaccax Ha 0a30BOM YpOBHE
SIBTISIFOTCS:

(dopMupOBaHNE NEHTPATBHBIX MATEMAaTHYECKUX TMOHATHH (YHCIIO, BEIWYMHA, TeOMeTpuuecKas (urypa,
HepeMeHHas,, BEPOSTHOCTh, (YHKIHS), OOECIEeUNBAIONIMX IPEEMCTBEHHOCTh M IIEPCHEKTUBHOCTH
MaTeMaTHYeCKOTo 00pa30oBaHU 00YIaIONUXCS;

noJBeieHNe 00yyaroImuXxcsl Ha AOCTYIIHOM Ul HUX YPOBHE K OCO3HAHHIO B3aHMMOCBSI3M MaTE€MaTUKU U
OKPY>KaloIlero MyUpa, IOHMMaHHe MaTeMaTHKU KaK 4acTH OOIIEH KyJIbTyphl UEIO0BEUECTBA;

PasBUTHE UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUarOIMXCsl, HO3HABATEIbHON aKTUBHOCTH,
UCCIIEIOBATENbCKUX YMEHUM, KPUTUYHOCTH MBILICHHS, HHTEpeca K U3yUCHHUI0 MAaTEMaTHKH;

¢opmupoBaHre  (YHKIMOHANBHOW  MaTreMaTnyeckoil  IpaMOTHOCTH:  yMEHHS  PAaclio3HaBaTh
MaTeMaTHYECKHE aCHEKTbl B PEANbHBIX JKM3HEHHBIX CUTYyalMAX M NPH H3YyUCHUH APYTHX y4eOHBIX
NPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYJINPOBATh MX HA SA3bIKE MATEMAaTHKH U
CO37aBaTh MaTEMAaTHYECKUE MOJENHN, MPUMEHATh OCBOCHHBIM MaTE€MaTHYECKHM ammapar JUisl pEeIIeHUs
MIPAKTUKO-OPUEHTHPOBAHHBIX 3a7ja4, MHTEPIPETUPOBATh U OLICHUBATh MOJYYE€HHBIE PE3YIbTATHI.

2.1.5.5.10. OcHOBHBIMU JHHHAMH cojepkaHus Marematnkun B 10—11 kmaccax sBistorcs: «Ywmcna u
BEIUMCIICHUS», «AJNredpa» («Anrebpanveckre BBIpOKEHUS», «YpaBHEHUS W HepaBeHCTBa»), «Hawama
MaTeMaTH4YecKoro aHaimsa», «['eomerpus» («['eomerpuueckue (GUTYpbl M UX CBOWCTBay», «l3mepeHue
TEOMETPUUCCKUX BEMUYUH»), «BeposTHOCT, M cratuctukay. CojepiKarelbHble JUHUH Pa3BHUBAIOTCS
napauienbHO, KaKas B COOTBETCTBHU C COOCTBEHHOI JIOTMKOM, OTHAKO HE HE3aBUCUMO OJ[HA OT JPYTOH,
a B TECHOM KOHTaKTe U B3auMOJIeHCTBHM. VX 0OBEAMHSET JIOrMYECKas COCTABJIAIONIAS, TPAJIMIIMOHHO
MpUCYIas MaTEeMaTUKE W TPOHU3BIBAIONIAS BCE MaTeMaTHYECKHUE KYypChl U COJCP)KATEIbHBIC JTUHHUU.
CdopmynupoanHoe B PI'OC COO TpeboBaHne «BiaJeHHE METOAAMH JIOKA3aTENbCTB, aIrOPUTMAMH
pelieHus 3aaa4, yMeHue (popMyIupoBaTh ONpeaeTeHNs, aKCHOMBI i TEOPEMBI, IPUMEHSTH UX, TPOBOINUTH
JIOKa3aTellbHbIE PAacCYXJIEHUS B XOJ€ pelIeHHWs 3aJad» OTHOCUTCS KO BCeM YYeOHBIM Kypcam, a
(hopMUpOBaHUE JIOTUYECKUX YMEHHUH pachpesensercss Mo BceM roaaM OOydeHHUs Ha YPOBHE CPETHETro
00111ero 00pa3oBaHws.

2.1.5.5.11. B cooterctBum ¢ ®I'OC COO maTemaTnka SBISETCS 00s13aTEILHBIM IIPEIMETOM Ha JTaHHOM
ypoBHe 00pa3zoBanus. [IporpaMMoii o MareMaTHKe MpeayCMaTpUBACTCS M3YUYCHHE YU4EeOHOro IpeaMera
«MartemaTKa» B paMKax TpEx y4eOHBIX KypCOB: «AyreOpa M Hayajla MaTEeMaTHYECKOI'O aHaJIn3a»,
«"eomerpust», «BeposTHOCTh U cTaTUCTHKAY. DOPMHUPOBAHKUE JTOIMUYSCKUX YMEHHH OCYIIECTBIISCTCS Ha
MPOTSHKEHUH BCEX JIET OOyYeHHs Ha YpPOBHE CpeaHero oOIIero oOpa30BaHUs, a JJIEMEHTHI JIOTHKH
BKITIOUYAIOTCS B COJIEP)KaHUE BCEX HA3BaHHBIX BBIIIEC YUSOHBIX KYPCOB.

2.1.5.5.12. OGriiee uKciIo YacoB, peKOMEHIOBAaHHBIX JUI M3ydeHus: MaTeMatuku — 340 gacoB: B 10 kiacce
— 170 gacoB (5 gacoB B Heneno), B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIO).

2.1.5.6. [Tnannpyemsbie pe3yabTaThl OCBOCHUS MPOTPaMMBbI IO MaTeMaTruke 0a30BbIii ypOBEHb Ha YPOBHE
cpezHero oomero oopa3oBaHus.

2.1.5.6.1. B pe3ynprare H3y4YeHHs MaTEMaTHKH Ha YPOBHE CpEIHEro oOImero o0pa3oBaHUS Y
obydJarorerocst 0yayT chopMUPOBAHEI CIICTYIONTNE THIHOCTHEIE PE3YIbTaThI:

1) rpaXk1aHCKOTO BOCTIUTAHHUSL:



c(OpMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIUKM O0YYaIONIerocss KaKk aKTUBHOTO W OTBETCTBEHHOTO 4YIieHA
pOCCHIiCKOTO 00IIecTBa, Mpe/ICTaBICHIEe 0 MaTEeMaTHICCKUX OCHOBAaX (YHKIMOHMPOBAHUS Pa3IHIHBIX
CTPYKTYp, SBJICHHH, TPOIEAYyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OINPOCH W JAPYroe), yMEHHe
B3aUMOJICHCTBOBATH C COIUATILHBIMA HHCTUTYTaMHU B COOTBETCTBUM C X QYHKIMSIMHU M HA3HAYCHHEM;

2) MaTPHOTUYECKOTO BOCITUTAHHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM TPaXKJAHCKOW MICHTHUYHOCTH, YBOKCHHUS K MPOILIOMY U HACTOSIICMY
POCCHICKON MaTeMaTHKH, [EHHOCTHOE OTHOIICHHE K OCTIDKCHHSIM POCCHMCKHX MAaTEMAaTHKOB U
POCCHIICKOI MaTeMaTUYECKOM IIKOJbI, UCTIOIb30BAHUE 3TUX JOCTHKEHUN B IPYTUX HAYKAX, TEXHOJIOTUSX,
cthepax S5KOHOMUKH;

3) yXOBHO-HPABCTBEHHOT'O BOCTIUTAHUSL:

OCO3HAaHME AYXOBHBIX LIEHHOCTEH POCCHUCKOTO Hapona, CPOPMUPOBAHHOCTH HPaBCTBEHHOTO CO3HAHUS,
TUYECKOTO MOBEIEHUS], CBA3aHHOT'O C MPAKTHYECKUM IIPUMEHEHUEM IOCTIKEHUH HAYKU U 1€ TEIbHOCTHIO
yu€HOro, 0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTOMUMBOIO OyIyIIero;

4) 3¢TETHYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHpY, BKJIIOYAsl ICTETHKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEU, OOBEKTOB,
3aja4, peUIeHUH, pacCyX JEeHHN, BOCIPUUMYHBOCTh K MAaTEMaTH4YECKHM acHeKTaM pa3jHyYHBIX BHIIOB
UCKYCCTBa;

5) dusnueckoro BOCIUTAHUS:

c(OpMHUPOBAHHOCTH YMEHHS IPUMEHATH MaTeMaTHYeCKUE 3HAHUS B HHTEPECaX 3JJ0POBOTO U O€30MIaCHOTO
00pa3a »H3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 37I0POBBIO (370pOBOE MUTAaHKE, COANaHCUPOBaHHbIH
PEKUM 3aHATUN U OTABIXA, peryJisipHas (pu3nveckas akTUBHOCTB), (PU3NUECKOE COBEPILICHCTBOBAHUE MTPU
3aHATUSX CIIOPTHUBHO-0340POBUTENIBHON JEATEIBHOCTHIO;

6) TPYAOBOTO BOCITUTAHWSI:

TOTOBHOCTH K TpYyIy, OCO3HaHHE IEHHOCTH TPYJOJIOOWs, WHTEpEeC K pa3IuuHbIM cdepam
npodecCHOHANTBLHON EATENTLHOCTH, CBSI3aHHBIM C MATEMAaTHUKOW U €€ IPUIIOKEHUSIMH, YMEHUE COBEPIIATh
0CO3HaHHBIN BEIOOp OyaymIei mpodeccun u peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE IJIaHbL, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30oBaHUIO U CaMOOOpPA30BAHUIO HA MPOTSHXKEHHU BCEH YKHM3HH,
TFOTOBHOCTb K aKTHBHOMY YYacCTHIO B PEILICHUH NTPAKTUYECKUX 3a7a4 MaTeMaTHYECKON HAIIPABJICHHOCTH;

7) 9KOJIOTHYECKOTO BOCITUTAHHSL:

c(hOpMUPOBAHHOCTh 3KOJIOTHYECKOH KYJIbTYPhI, IOHMMAHUE BIIMSHUS COIHAIbHO-KOHOMUYESCKUX
MPOIIECCOB HAa COCTOSIHME TPUPOAHONM W COIMAIBHOW CpEeIbl, OCO3HAHME TIIO0ATBFHOIO XapakTepa
9KOJIOTMYECKUX MPOOJIeM, OPUEHTAIIM Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM ISl pEIICHUs 3a7a4 B
00J1aCTH OKPYIKAIOIICH Cpefibl, IJITAHUPOBAHUE MOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX IMOCJICACTBHMA JIJIst
OKpYKaroIeH cpepl;

8) IIeHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMHPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHOW MPAKTUKH, TOHUMAaHHE MAaTEeMaTHYECKOH HAYKHU KaK c(epbl YeIOBEUECKOH e TETbHOCTH,
JTaINoB €€ Pa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHS LUBWIM3ALMH, OBJIAJICHUE SI3bIKOM MATEMAaTHKU H
MaTEMaTHYECKOW KyJIbTYpPOH KaK CPEACTBOM IO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO U
HCCIEN0BATEIbCKYIO JEATENBHOCTh HHAUBUYAIILHO U B IPYIIIIE.

2.15.6.2. B pesynprate H3y4eHUs] MaTeMaTHKH Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs Y
oOyyaromerocs Oyayr c¢oOpMHpPOBaHBI IO3HAaBAaTENbHBIE YHHBEpCAJbHbIE y4yeOHBIE JeHCTBUA,
KOMMYHHMKAaTUBHBIC YHUBEpCAJIbHBIE Y4YeOHbIC MAEHCTBUS, PEryJIATHBHBIE YHHBEpCAJIbHbIE Y4eOHBIC
JeHCTBUS, COBMECTHAS ACATECIBHOCTD.



2.1.5.6.2.1. Y oOyuaromierocst 0yayT cHOpMHPOBAHbI CACAYIOIIME 0a30BBIC JIOTMUSCKUE NCHCTBUS Kak
YacTh MMO3HABATEIILHBIX YHUBEPCATbHBIX YUCOHBIX JCHCTBHIA:

BBISBJIAIT M XapaKTePU30BaTh CYIICCTBCHHBIC IMPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB, TOHSATUH,
OTHOIICHUH MEXIy MOHATHAMH, (HOPMYINPOBATEH ONPENEITICHHS IOHATHIA, yCTaHABINBATH CYIIECTBEHHBIN
MpHU3HAK KiIacCu(UKALIMU, OCHOBAHUS JJIsi 0OOOIICHUS 1 CpaBHEHMSI, KPUTEPUH MPOBOAMMOTO aHAITN3a;

BOCIIPUHUMATh, (POPMYIIMPOBATH U MPEOOPa30BHIBATh CYXKICHUS: YTBEPAUTCIbHBIC W OTPHUIIATEIbHBIC,
eIMHUYHBIC, YaCTHBIE U 00IIHe, yCIOBHBIE;

BBISBJIAITH MAaTEMAaTHUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TIPOTHBOpEYUs B (akTaX, JAHHBIX,
HAONIOJICHUSIX M YTBEPXKACHUAX, TNpeJiaraTb KPUTEPUH IS BBIIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMIA;

JlenaTh BBIBOJABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX W MHIYKTHBHBIX YMO3aKIIOUEHHH,
YMO3aKIIIOUCHUH IO aHAJIOTUU;

MPOBOJMTH CAMOCTOSATENLHO JI0KA3aTeIbCTBA MATEMATHYECKUX YTBEPKIACHUH (TIPSIMBIE U OT IPOTHBHOTO),
BBICTPanBaTh apryMEHTANWIO, MPUBOJIUTH NMPHUMEPHl U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY’KJIEHHUS U BBIBOBL,

BBIOMpATh CIOCO0 pelieHus yuyeOHOH 3ajauu (CpaBHHUBATh HECKOJbKO BAPHUAHTOB PEIICHHUS, BHIOMPATH
HauOoJIee MOIXOASIINHN C YIETOM CaAMOCTOSITEIILHO BIICJICHHBIX KPUTCPHUCR).

2.1.5.6.2.2. Y obyuatornierocs 0yayT chhopMUpOBaHBI ClICAyIONUE 0a30BbIe UCCIICIOBATEIBCKUE ICHCTBHS
KaK 4acTh MO3HABATEILHBIX YHUBEPCANBHBIX YUE€OHBIX JICHCTBU:

WCIIOJIb30BaTh BONPOCH KaK HMCCIENOBATENbCKUH WHCTPYMEHT MO3HAHHA, (HOPMYIMPOBATH BOIPOCHI,
¢duKcupyrome NpoTUuBOpeure, NpodiaeMy, yCTaHaBIMBATh ICKOMOE U JaHHOE, (JOPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIAI0, MHEHHUE;

MPOBOJUTH CaMOCTOSITENIFHO CIIAHHMPOBAHHBIM 3KCIEPUMEHT, HCCIEOBAHUE I10 YCTAHOBJIEHHUIO
ocoOeHHOCTe MaTeMaTHYeCKOrO OOBEKTa, SBICHHS, IPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIy
00BeKTaMu, SBIECHUSIMH, TPOLIECCAMMU;

CaMOCTOSTEIbHO (POPMYIHPOBaTh 00OOIIECHHUS M BBIBOABI M0 PE3yJIbTaTaM MPOBEAEHHOT0 HAOIIOICHUS,
WCCJIC/IOBAHNS, OLICHUBATh IOCTOBEPHOCTD MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IICHHUH;

IMPOrHO3UpOBaTh BO3MOKHOC PA3BUTUC NIPOIECCA, a TAKIKEC BbIABUT'aTh MPECANOJIOKCHHA O €TI0 pa3BUTHU B
HOBBIX YCJIOBUSX.

2.15.6.2.3. Y oOyuaromerocss OyayT choOpMHpOBaHBl yMEHHUsS paboTath ¢ HMHPOpPMALMEH Kak YacTb
MO3HABATEILHBIX YHUBEPCATBHBIX yUEOHBIX JICHCTBHIA:

BBIABJIATH }_Ie(bI/ILII/ITBI I/IH(i)OpMaLII/II/I, JaHHBbIX, HCO6XO,E[I/IMI>IX AJI1 OTBETA Ha BOIIPOC U JI1 pCHICHUS 3aJa1U;

BBIOMpaTh MHAOOPMAIMIO U3 HMCTOYHMKOB PAa3JIMUHBIX THIIOB, aHAIM3UPOBAaTh, CUCTEMAaTH3HPOBATH M
MHTEPIPETUPOBATh HHPOPMALMIO Pa3InYHBIX BUJOB U (POpM MpencTaBIeHHUS;

CTPYKTYpUPOBaTh HH(POPMALHIO, IPEACTABIIATE €€ B PA3INUHBIX (POpMax, WUTIOCTPUPOBATh I'paQHUECKH;
OIIEHUBAThH HAJIEXKHOCTH HHPOPMAIIUH 110 CAMOCTOSTENHHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2.15.6.2.4. Y obyuaromerocsi OyayT copMUpOBaHBI YMEHUsSI OOIMIEHHs KaK 4acTh KOMMYHHKATHBHBIX
YHHUBEPCATBHBIX YU€OHBIX JICHCTBH:

BOCIIPHHUMATH U (HOPMYIIMPOBAThH CYXKIEHHS B COOTBETCTBUH C YCIOBHSIMHU W ENSIMHU OOIIEHHS, SICHO,
TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUYKY 3P€HHS B YCTHBIX U IMCBMEHHBIX TEKCTAX, AABAaTh MOSICHEHUS 110
XOJly pEIICHUs 3a1a4i, KOMMEHTHPOBATH MOJyYEHHBIN pE3yIIbTaT;



B X0JI¢ 00CYKJICHUS 3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkTaeMOi TeMbI, TPOOIEMBI, pelracMoi 3a/1a4H,
BBICKA3bIBaTh WJEW, HAlleIEHHBIE HAa TOWCK PEIICHHS, COTIOCTABISATH CBOM CYXKICHHUS C CYXKICHUSIMHU
JIPYTHX YY9aCTHHUKOB JUAliora, OOHApYXUBATh PAa3JIMYMe M CXOACTBO IO3WINIH, B KOPPEKTHOH (opme
(hopMyITUpPOBATH pa3HOTIIACHS, CBOM BO3PAKEHUS;

MIPEJICTABIIATE PE3yNIbTAThl PEIICHHS 3aJa4ul, IKCIEPUMEHTA, MCCIEeIOBaHI, TIPOEKTa, CAMOCTOATEIHHO
BEIOHpATh (hOpMaT BRICTYIUICHHS C YyUETOM 33729 PE3EHTAIN U OCOOCHHOCTEN ayqUTOPHU.

2.1.5.6.2.5. Y obOyuaromerocs 0yayT copMUPOBaHBI YMEHUS CAMOOPTAHH3AINHN KaK YaCTh PETYIISITUBHBIX
YHHUBEPCAITbHBIX yUeOHBIX JeHCTBUML:

COCTaBJISITh IUIaH, ajdrOPUTM PEIICHUS 3aJadd, BBHIOMpaTh CHOCOO pEIICHUS ¢ YYETOM HMEIOIIMXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y49ETOM HOBOW WH(OPMAITUHL.

2.1.5.6.2.6. Y oOyuaromerocsi OyayT c)opMHUPOBaHBI YMEHUS CAMOKOHTPOJS KaK YacTh PETYISTHBHBIX
YHHUBEPCAIBHBIX yUeOHBIX JeHCTBUNL:

BJIQJICTh HaBBIKAMH TI03HABATEIIBHONH pedUIeKCMM KaK OCO3HAaHUS COBEPIIACMBIX JCHCTBHHA U
MBICITUTENIFHBIX TIPOIECCOB, WX pE3YNbTAaTOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOIS
Mpolecca U pe3yJibTaTa PelICHUs MaTeMaTUYECKOH 3aauu;

npeaABUACTL TPYAHOCTHU, KOTOPLIC MOI'YT BO3HHMKHYTH HNpPH PCHICHUH 3aa4yu, BHOCUTHL KOPPCKTUBLHI B
JCATCIIBHOCTh HA OCHOBC HOBBIX 06CTO$ITCJ'IBCTB, JaHHBIX, Haﬁ,[[eHHLIX OHII/I6OK, BBISIBJICHHBIX pr,I[HOCTeﬁ;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa LEIW H YCJIOBUSM, OOBSICHATH MPHYMHBI JOCTHKCHUS HIIH
HEIOCTM)KEHUS Pe3yIbTAaTOB ACATENbHOCTH, HAXOAUTh OMINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

2.1.5.6.2.7. Y obyuaromierocst 0yayT chOpMUpOBaHbl yMEHUSI COBMECTHOM JIESITETBHOCTH:

MOHUMATh M HCIIONB30BaTh IMPEUMYIIECTBA KOMAaHIHOM W WHAWBUAYalbHONH pPaObOTHI MPH pPEHICHUH
y‘Ie6HLIX 3aJa4, NpuHUMAaThb LCJIb COBMECTHOI ACATCIIBHOCTH, TNIAHUPOBATh OPraHrU3alnuio COBMECTHOM
paboThI, pacipeessiTh BUIbI pa0OT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yiIbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKHUX JIFOJICH;

Yy4acTBOBATh B IPYIMOBKIX (popMax paboThl (00CyKaeHusI, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBbD) H HHEIE),
BBIMOJIHATH CBOKO 4YacTh pabOThl M KOOPAWHHPOBATH CBOU JICHCTBUS C JIPYTMMH YI€HAMH KOMAaH/IHI,
OIIEHUBATH KAUYECTBO CBOETO BKJIa/1a B OOIIUI MPOJYKT 110 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMHU
B3aMMOJICHCTBHSI.

2.1.5.6.3. [IpeameTHbIe pe3yNbTaThl OCBOSHHSI IPOTPaMMBbI II0 MaTeMaTHKE HAa 0230BOM ypOBHE Ha YPOBHE
cpenHero o01ero o0pa3oBaHus MPEICTABICHBI 110 ToJaM 00y4YeHUs B paMKax OTACIBHBIX y4eOHBIX KypCOB
B COOTBETCTBYIOILIMX Pa3JiesiaX IpOrpaMMBbl 110 MaTEMaTHKeE.

2.15.7. ®enepanpHas pabodvass mporpamMma y4eOHOTO Kypca «AjredOpa W Hadanma MaTreMaTH4ecKoro
aHau3ay.

2.1.5.7.1. TlosscHUTEIbHAS 3AIIUCKA.

2.15.7.1.1. YueOnbiii Kypc «AireOpa W Hayalla MAaTEeMaTHYeCKOro aHalin3a» o0ecrevnBaeT
WHCTPYMEHTAIbHYIO 0a3y AJI M3yYeHHUS BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, (DOPMHPYET JIOTHYECKOe
1 a0CTpaKTHOE MBINUICHHE OOydYaroluXcs Ha YPOBHE, HEOOXOIUMOM JJIsi OCBOGHUS Y4eOHBIX KYypCOB
MH(POPMAaTHKH, 00IIECTBO3HAHMSI, HICTOPUH, CIIOBECHOCTH. B pamkax yueGHOro Kypca «Anrebpa n Hayana
MaTeMaTHYECKOTr0 aHaln3a» OOydaloIrMecs] OBIAJCBalOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast JOpMyJIUPYET CBOM JIOCTHXKEHHSI B MAaTeMaTHIeCKoil hopme.

2.1.5.7.1.2. Yuebuplii Kypc anreOpsl M Havajl MaTeMaTHYeCKOTO aHalu3a 3aKJIafbIBA€T OCHOBY JUIS
YCIICIIHOTO OBJaJCHHUS 3aKOHAMH (HU3UKH, XUMHH, OHOJOTWH, TIOHHUMAaHHUs OCHOBHBIX TEHACHLIUN
9KOHOMHKH W OOIIECTBEHHOW >XM3HHU, IIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M



KOMITBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIOIB30BaTh HMX B TIOBCEAHEBHOHN >km3HHM. OBIajeHHe
abCTpaKTHBIMU U JIOTHYECKH CTPOTHMHU MaTEeMAaTHYECKIMH KOHCTPYKIMSMHU Pa3BUBAET YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTHHHOCTH  YTBEPXKICHHS, FWCIONB30BaTh  0000meHue u
KOHKPETH3AIHI0, a0CTparupoBaHue U aHAIOTHIO, GOPMHUPYET KPEATHBHOE U KPUTHIECKOE MBIIIIeHHE. B
X0Jle M3y4YeHHS anreOpsl M Hadajl MaTeMaTHYeCKOro aHalli3a Ha YPOBHE CPeIHEro OoOMIero o0pa3oBaHuUs
oOyJaroluecsl MOMYYar0T HOBBIA ONBIT PEIICHUS TPUKIAJHBIX 33]a4, CaMOCTOSTEIBHOTO MOCTPOCHUS
MaTEeMaTHYECKUX MOJEIICH pealbHBIX CUTYalluii U MHTEPIPETAINU MTOyUYSHHBIX PEIICHHIA, 3HAKOMSTCS C
mpUMepaMl MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE M B UCKYCCTBE, C BBILAAFOIIUMUCS
MaTEeMaTHYECKUMH OTKPBITHSIMH U UX aBTOPaMH.

2.1.5.7.1.3. YuebOuplii Kypc anreOpsl M Hayajl MaTeMaTHUECKOTO aHaiu3a oOJafaeT 3HauYWTEIbHBIM
BOCIIUTATENbHBIM TIOTCHLIMAIOM, KOTOPBII pealn3yeTcs Kak uepe3 yudeOHbIH MaTepral, CIOCOOCTBYIOIINI
(hOpMUPOBAHUIO HAYTHOTO MHPOBO33PEHUS, TaK U Uepe3 crenupuKy yaeOHO! AeITeIbHOCTH, TpeOyromeit
CaMOCTOSTEIBHOCTH, aKKYPAaTHOCTH, TIPOJAOJDKATEIBHON KOHIIGHTPAMH BHUMAHHS 1 OTBETCTBEHHOCTH 32
HOJTyYeHHBIH Pe3yNbTar.

2.15.7.14.B ocHOoBe MeTomuKkyd OOydeHHs anreOpe W HadyajaM MaTeMaTHYeCKOTO aHalli3a JIeKUT
JeATeTbHOCTHBIN NPUHIIUIT O0YYSHHSI.

2.15.7.1.5.B cTpykType mporpamMMmbl Mo ajiredpe W HayalaM aHaJM3a BBLACISIIOTCS CIIEIYIOIIUe
coziepKaTeIbHO-MeTOIMuecKre IMHAN: «Hucna n Berancinenns», «Oynkuun n rpapukn», «YpaBHEHUS U
HepaBeHCTBa», «Hauama wmartemaTndeckoro aHamms3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE
COZePIKATEIIFHO-METOIMYECKHE JTHHUM H3y4aloTCsl Ha MPOTSHKEHHH IBYX JieT OOy4YeHUs Ha YpOBHE
cpenHero obmiero oopazoBaHus. JaHHBINA yueOHBIN Kypc SBISETCS MHTETPATUBHBIM, OOBENUHSAS B ceOe
COACPIKAHUEC HCCKOJIbKUX MAaTCMATHUYCCKUX IUCHUIIINH: aﬂre6pa, TPUTOHOMETPUS, MaTeMaTHYeCKHi
aHaJn3, TeOpUsi MHOXKeCTB U apyrue. OOyyaroniecs OBIaJeBalOT ITUPOKUM MaTEMaTHUECKUM alapaToM,
Y HUX MOCJICA0BATCIBLHO (I)OpMI/IpyeTCSI 1 COBCPIICHCTBYCTCA YMCHHUE CTPOUTH MATEMATUYCCKYIO MO/JICIIb
peanbHON cUTyally, NPUMEHSATh 3HaHUS, MOJNYYCHHbIE B Y4eOHOM Kypce «AnreOpa W Haudana
MaTeMaTHYeCKOT0 aHalM3a», Ul DPEIICHHsS CaMOCTOATENIbHO C(OPMYIMPOBAHHOW MaTeMaTHYECKON
3a7a4d, a 3aTeM HHTEPIIPETHPOBATH ITOJTyYeHHBIH pe3yIbTaT.

2.1.5.7.1.5.1. ConeprxaTenbHO-MEeTOAMUECKAs JINHUS «UHUClIa U BRIYUCIICHUS» 3aBepiiacT (POpMUPOBAHHUE
HABBIKOB MCIIOJb30BaHUs JEHCTBUTENBHBIX YHCEN, KOTOPOE OBUIO HaYaTO Ha YPOBHE OCHOBHOTO OOIIETO
obpa3oBanms. Ha yposHe cpenHero obmiero oOpa3oBanus ocoboe BHUMaHHUE ynensieTcs GOpMUPOBAHUIO
MIPOYHBIX BBIYUCIIUTENBHBIX HABBIKOB, BKIIOUYAIONIMX B CeOs MCIIONB30BAHHUE PA3IUYHBIX (JOPM 3aIHCH
JIEHCTBUTEIHLHOTO YKCIIAa, YMEHHE pPAIlOHAIBHO BBIMOJIHATH JCUCTBUS C HHUMH, AeNaTh NPUKUIKY,
OIICHMBATh pe3yiibTaT. OOydaronyecs MOy4a0T HABBIKA MPUOIMKEHHBIX BBIUMCIICHUH, BBIMOJHECHUS
JICHCTBUM C YMCIIaMU, 3alTMCAaHHBIMU B CTAHAAPTHOH (hopMe, HUCIIOIb30BAHUS MaTEMATUYECKUX KOHCTAHT,
OIICHUBAHUS YUCIIOBBIX BBIPAKCHHM.

2.15.7.1.5.2. ConepxatenbHasl TUHUS «YPaBHEHUSI U HEPABCHCTBA» pean3yeTcs Ha MPOTSHKEHUH BCETO
o0y4eHHs Ha ypOBHE CpeqHero oOmero oOpa3oBaHMs, MOCKOJIBKY B KaXJIOM paselie IPOrpaMMbl
IPEYCMOTPEHO PElIeHNE COOTBETCTBYIOIUX 3a1au. OOyyaroIuecs OBIaieBatoT pa3IMIHbIMU METOIaMH
pelIeHus  LeNblX, pPaloOHAJIbHBIX, HWPPALMOHANBHBIX, IIOKa3aTeJbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHHUM, HEPAaBEHCTB M HMX cHcTeM. llomydyeHHBIE YMEHHsS MCIOJIB3YIOTCS
IpY MCCIeJ0BaHNM (YHKUUM C MOMOILIBIO MPOU3BOJAHOM, pELICHWH NPHUKIAAHBIX 3aJad M 3aJad Ha
HaxO0’KAeHUE HanOONIBIINX 1 HAMMEHBIINX 3HaueHUH QyHKuuu. JlanHas cogepkarenbHast TMHHUS BKIIIOYAET
B ce0st Takke (HOpMUpPOBaHUE YMEHHH BBINOJNHATH Pacdérsl 1mo (opmyiam, npeoOpa3oBaHHs IIENbIX,
paliOHANBHBIX, HWPPAMOHATBHBIX ¥ TPUTOHOMETPUYECKHX BBIPAKEHUH, a TakkKe BBIPAKEHUI,
CONlepKallluX CTerneHu uJjorapudmel. B xone m3yuenwst anreOpandeckoro marepuana IpPOUCXOIUT
JaNbHeIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINUICHHS 00YyYaromuxcs, GOpMHUPYIOTCS
HaBBIKM JIEAYKTHBHBIX pacCyKACHUH, paboTbl € CHMBOJBHBIMH (OpPMaMH, NPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMMOCTEH B BHJIE PABEHCTB W HEPaBEHCTB. Anredpa mpeaaraet 3QpQeKTrBHbIC
WHCTPYMEHTHI ISl PEIIEHHUs MPAaKTUYECKUX M €CTECTBEHHO-HAyUHBIX 3aJad, HATJISIHO JEMOHCTPHUPYET
CBOM BO3MO>XHOCTH KaK sI3bIKa HAyKH.



2.1.5.7.1.5.3. ConepxaTenbHo-MeTOAHUUECKas JTHHUSA «DYHKIMM ¥ TrpaHKH» TECHO IEPEIIETaeTCs ¢
JIPYTHMU JIMHUASMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICTE 3afa€T MOCIeI0BaTelbHOCTh
W3ydeHus Marepuaina. M3yueHne cTeneHHoH, MOKa3aTeNbHO, Jorapu(yMUIecKOr M TPUTOHOMETPUIECKIX
(GYHKIWIA, ©X CBOWCTB M IpaduKOB, UCIONB30BaHUE (DYHKIIMI IJIs pemieHns 3a1ad U3 APYTUX YIeOHBIX
MPEIMETOB M PEaNbHOM XKU3HU TECHO CBA3aHO KaK C MaTEMATHYECKHM aHAJIM30M, TaK W C PEIICHUEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM 0OJbIIIOE BHUMaHKE YACHAeTCS (POPMUPOBAHUIO YMEHHS BBIPAXKATh
(dopMyslaMH 3aBUCUMOCTH MEXIYy pa3IHMYHBIMH BEIMYMHAMH, HCCICIOBATh IOJYYCHHBIC (YHKIIUH,
CTpOUTh MX Tpaduku. MaTtepuan coAepiKaTeJbHON JTUHUM HAIlEICH Ha Pa3BUTHE YMCHWUH M HABBIKOB,
MO3BOJISIONIUX BBIPAXKATh 3aBUCHMOCTH MEX]y BEIMYMHAMH B Pa3IUYHON (opMe: aHAIUTUYCCKOH,
rpaduyeckoii w cioBecHOW. l3yueHme wmaTepuana CIIOCOOCTBYET pPAa3BUTHIO aJITOPHUTMHUYECKOTO
MBIIIIEHUS, CIOCOOHOCTH K 0OOOICHIIO M KOHKPETH3AITNH, UCTIOH30BAHUIO AaHAJIOTHA.

2.15.7.1.5.4. ConepxxatenbHass nuHus «Hayama MaTeMaTHUECKOrO aHAIN3a» IO3BOJISET CYIIECTBEHHO
pacCIIMPUTD KPYT KaK MaTeMaTHYECKNX, TaK ¥ TPUKJIATHBIX 3a/1a4, JOCTYITHBIX 00yJaroIMCs, Y KOTOPBIX
HOSIBIISICTCS. BO3MOKHOCTH HCCJIEOBATh U CTPOUTH Tpad¥KH (PYHKIUH, ONpenesTh X HauOOJbIINe U
HaWMEHBIINE 3HAYEHHS, BHIYUCIATE IUIOMAAN GUTYp U OOBEMBI Tell, HAXOIUTH CKOPOCTH M YCKOPEHUS
nporeccoB. ConepxarenbHasi JTUHHS OTKPBIBAET HOBBIE BO3MOXKHOCTH TOCTPOSHHS MaTeMaTHUECKHX
MOI[CJ'ICf/i PpCaIbHBIX CHTyaHHﬁ, HaXOXJACHUA HaAWJIy4dYlIero pellC€Hus B IPUKIAAHBIX, B TOM 4YHCIIC
COIIMAIbHO-KOHOMUYECKHX, 3a/1auaxX. 3HAKOMCTBO ¢ OCHOBAMU MaTEMaTU4ECKOI0 aHaJIu3a CIOCOOCTBYET
PasBUTHIO a0CTPAKTHOTO, HOPMATBHO-IOTMYECKOTO ¥ KPEATHBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUN
pacno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMAaTUKHU B HayKe, TEXHUKE M HCKyccTBe. O0ydaromuecs y3HalT
O BBIJAIOIINXCS pe3yJIbTaTax, MOJTYYSHHBIX B XOJI€ Pa3BUTHS MAaTEMATHKU KaK HAYKH, M UX aBTOPAX.

2.1.5.7.1.5.5. ConepxaTenpHo-MeTOAMYUECKAs JTUHUS «MHOXECTBA M JIOTHKa» B OCHOBHOM IOCBSILCHA
3IIEMEHTAaM TEOPUH MHOXKECTB. TeOpeTUKO-MHOKECTBCHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYypC
IIKOJBHOW MAaTEMAaTUKU U TPEAJararoT Hanbosee YHUBEPCANBHBIN S3bIK, OOBEAMHSIONINNA BCE PA3JIECIIbI
MaTeMaTHKH U e€ TPUIOKEHHH, OHU CBSI3BIBAIOT Pa3HbIe MATEMaTHUYCCKHUE JUCIUILTUHBI B €IMHOE 1IEII0C.
BaxxHO J1aTh BO3MOXHOCTh 00YyYaroIeMycsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOU
MaTEMaTHKH U UCTIOJIb30BATh €0 JIJIs BRIPAKEHUS CBOUX MBICIICH.

2.1.5.7.1.6. B yuebHOM Kypce «Aurebpa M Hadanma MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMaTHYECKOr0 MOJEIHMPOBAHUS, KOTOpPBIE NMpPU3BaHbI C(HOPMHPOBATH HABBIKM MOCTPOCHUS
MoJieNiell peaNbHBIX CUTyalluid, WCCIIEJIOBaHHS 3THUX MOJeJe C TOMOIIBIO ammapara anreOpsl |
MaTeMaTHYeCKOT0 aHAITM3a U WHTEPIPETALUH NOITYUYEeHHBIX Pe3yIbTaToB. 3a/aHus BKIIOUEHBI B KaXKbIH
U3 Pa3/iesioB IPOrpaMMBl, IOCKOJIBKY BECh MaTepHal y4eOHOIr0 Kypca HIMPOKO UCTIONb3YETCS ATl PEIICHUS
NpUKIamHbBIX  3a1ad. [Ipu  pelieHur peanpHBIX MPAKTUYECKUX 3a/ad  OoOydaroliuecs pa3BUBAIOT
HaOJII0aTeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParnpoBaThCs, UCIIOIB30BaTh AHAJIOTHIO,
00001IaTh M KOHKPETH3HPOBAaTh MpoOieMy. JlesTenbHOCTh MO (OPMUPOBAHHIO HABBIKOB pEIICHHUS
NPUKJIQJHBIX 33/1a9 OPraHU3yeTcsl B IpOLecce N3YyYeHUs BCEX TeM y4eOHOro Kypca «Anredpa M Hayana
MaTeMaTHYECKOT'0 aHAIIN3a.

2.1.5.7.1.7. Obuee yucno yacoB, PEKOMEHAOBAHHBIX JJIsl U3yUeHHS YUeOHOTO Kypca «Anredpa n Havana
MaTeMaTH4Yeckoro aHanmusay, — 170 gacos: B 10 kinacce — 68 vacos (2 yaca B Hepenmto), B 11 kiacce —102
yaca (3 yaca B HEZIEIIO).

2.1.5.7.2. Conepxanue odyuenus B 10 kiacce.
2.1.5.7.2.1. Ynucna v BEIYUCIICHUS.

Pammonansabie gncia. OOBIKHOBEHHBIE W ACCSITHYHEIC TPOOH, MPOIEHTHI, OECKOHEYHBIE TIEPUOIMICCKIEC
IpoOu. Apu(pMETHYECKHE OIEpalud C pPaldOHAIBHBIMH YHCIaMH, IPEOOpa30BaHUS YHCIOBBIX
BhIpaxkenuid. [[pumenenune aApoOeii U MPOIEHTOB ISl PEIICHUS IPUKIIATHBIX 331249 U3 PA3JIUIHBIX OTpacien
3HAaHWUU U peabHOM KU3HU.



JleiicTBuTeNbHBIC YKca. PanuoHanbHBIE W HppalMoHANbHBIE YUcla. Apu(METHUECKHE Oolepamud C
JIeHCTBUTEHLHBIME YrcTaMu. [IpuOnkE€HHbIC BBIYMCIICHHS, MTPAaBUIa OKPYTJICHUS, PUKKUIIKA U OIIEHKA
pe3yabTaTa BEIYACICHHN.

Cremnenb ¢ 1enpIM TokasareneM. CtaggapTHas ¢hopMa 3alicH JeHCTBUTENBHOTO Yrcia. Mcnoms3oBanme
MTOAXOISIIIICH GOPMBI 3aITHCH IEHCTBUTEIBHBIX YUCEI IS PEIICHUS MTPaKTHICCKUX 3a71ad U ITPEICTaBICHUS
JTaHHBIX.

ApudmeTnaecKkuii KOpeHb HATYpaTbHON cTeneHn. J{eHcTBHs ¢ apu(MEeTHIECKIMH KOPHIMH HaTypaIbHOU
CTETICHH.

CuHyc, KOCMHYC U TAaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT€HC 4YHCIOBOTO
apryMeHra.

2.1.5.7.2.2. YpaBHEeHHS U HEPaBEHCTBA.

ToxkIecTBa ¥ TOXKAECTBEHHbIE IPEOOPA30BAHNSI.

IIpeoOpa3oBaHue TPUTOHOMETPUIECKUX BbIpaskeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHUE (POPMYJIBL.
YpaBHeHue, KOpeHb ypaBHEHUs1. HepaBeHCTBO, pelleHHEe HEpaBEHCTBA. MeTol MHTEpBAJIOB.
Pemenue nenbix 1 ApoOHO-pallMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Perenne uppalluOHaJIbHBIX YPABHEHUM U HEPABEHCTB.

PemeHne TpUroHOMETpUYECKUX YPABHEHUM.

[IpuMeHeHNEe ypaBHEHHUI W HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHX 3aJad U 3a1ad M3 Pa3IH4HBIX
o0acTeil HAYKH W peanbHON )KU3HU.

2.1.5.7.2.3. ®yHK1MH U TpaPUKH.
OyHKIHA, criocoObl 3ananus pyHkuud. ['paduk ¢pynkuun. BzaumHo obpatHble QyHKITNH.

OOnacte ompefeneHdss W MHOXecTBO 3HadeHWi Qynkmmu. Hymu  Qysknum.  [IpoMexyTku
3HAKOMOCTOSHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

Crenennas QpyHKIHS ¢ HATYpaJIbHBIM U IEJIBIM Moka3areneM. E€ coiictBa u rpaduk. CBoiicTBa u rpaduk
KOPHSI N-0i CTENEHU.

Tpuronomerpuueckast OKpPYKHOCTb, OTIpe/IelIeHUEe TPUTOHOMETPUIECKUX (DYHKIIMI YMCIIOBOTO apryMeHTa.
2.1.5.7.2.4. Hayana MaTeMaTU4E€CKOTrO aHAIN3A.
TTocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS OCIIEN0BATEILHOCTEN. MOHOTOHHBIE OCIIEA0OBATEIHLHOCTH.

Apudmernueckass U TeOMETpUYeckass Mporpeccud. beckoHeuyHO yObIBaromiasi TeoMeTpudecKas
nporpeccusi. Cymma OecKkOHEUHO YyOBIBaroLlel TreoMeTpuueckoil mnporpeccun. dopmyrna CIOXHBIX
MPOLEHTOB. Vcronp30Banne Nporpeccuu A pelleHns peaabHbIX 3a/1a4 PUKIaJHOrO XapaKTepa.

2.1.5.7.2.5. MHOXecTBa ¥ JIOTMKA.

MHOXeCTBO, ollepanui Haj MHOKecTBamu. Jlmarpammbl Oitntepa—Benna. IlpumeneHue TeopeTHKO-
MHO>KECTBEHHOT'0 anmnapara Jyisl ONHUCaHUs pPEeajbHBIX MPOLECCOB U SBICHUW, MPHU PEIICHUU 3aay U3
JIPYTHX Y4eOHBIX TIPEIMETOB.

Omnpenenenue, TeopemMa, ClIeICTBUE, J0Ka3aTeIbCTBO.
2.1.5.7.3. Coneprkanue o0yuenus B 11 kiacce.

2.1.5.7.3.1. Yncna v BEIYUCIICHUA.



Harypanbabie u nenble uncna. [Ipu3Haku TeTMMOCTH LIENbIX YUCEl.

CrerneHb ¢ palMoOHAILHBIM TToKa3aTesieM. CBOWCTBA CTEIICHHU.

Jlorapudwm yrcna. JlecsTHYHBIE ¥ HATYPAJIbHBIC JTOTapU(MBI.

2.1.5.7.3.2. YpaBHEHHUs U HEPABCHCTBA.

IIpeobpazoBanme BEIpAXKECHHM, CONEPIKAIINX JIOTapH(DMEL.

[IpeoOpaszoBaHue BEIpAXKEHHUIA, COJCPKAIIUX CTEIICHH C PAIlMOHATIBHBIM TIOKA3aTCIEM.
[TpumMeps! TPUTOHOMETPUUCCKUX HEPABCHCTB.

[oka3aTenbHbIC ypaBHEHUS U HEPABCHCTBA.

Jlorapudmudeckre ypaBHEHHS U HEPaBEHCTBA.

Cucrtembl JIMHEWHBIX YypaBHEHHUW. PemieHue NpUKIAAHBIX 3a4ad C MHOMOLIbEO CHCTEMBI JIMHEHHBIX
YpaBHEHUI.

CucTeMbl U COBOKYIHOCTU PALlMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

IIpumMeHeHue ypaBHEHMH, CHCTEM M HEPAaBEHCTB K PELICHUI0 MAaTeMaTU4YeCKUX 3a7ad M 3a4ad U3
Pa3IMYHBIX 00JacTeil HAYKHU U pealibHOM KU3HH.

2.1.5.7.3.3. ®yHk1mu U rpaguky.

Oynknyst. [Tepuoandeckue pynkuuu. [IpomMexyTKd MOHOTOHHOCTH (QYHKIIMK. MakCUMyMbl 1 MUHHMYMBI
¢yukiuu. Hanbosbliee v HauMeHblee 3HaUeHUE (DYHKIIUU HAa TPOMEKYTKE.

Tpuronomerpuueckue GyHKLUUHN, UX CBOUCTBA U rpaduKH.
IToka3zarenbHas u norapupmudeckas QyHKINHU, UX CBOWCTBA U TpaUKH.
Hcnonb3oBanue rpadukoB GpyHKIMN A7 pellieHNs] YPAaBHEHUH U IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpaduKoB QyHKIHHA ISl UCCIEJOBaHUSI TIPOIIECCOB U 3aBHCUMOCTEH, KOTOPhIe BOBHUKAIOT
NIPY pelIeHUH 3ajiay U3 JPYTUX YIeOHBIX MPEAMETOB U peallbHOM KU3HH.

2.1.5.7.3.4. Hauana MaTeMaTH4YeCKOT0 aHAJIN3a.
HenpepsiBHbIe (GyHKIIMH. METOT HHTEPBAIOB JUIS PEIICHUS HEPABEHCTB.
[TpousBoanas ynkiun. ['eomeTprudeckuii 1 GU3NIECKHIA CMBICT IIPOU3BOTHOM.

[IpousBoaHbIe NeMEHTapHBIX QyHKIMNA. DPOPMYITBl HAXOXKICHUS TPOU3BOJHON CYMMBI, IPOU3BEACHUS U
YacTHOT'O (DYHKIHH.

[IpuMeHeHne TPOM3BOTHON K MCCIIEAOBAaHMIO (YHKIIUI HA MOHOTOHHOCTH U SKCTpeMyMbl. Haxoxaenne
HarOOJBIIETO U HANMEHBLIETO 3HauUeHHs (YHKLUHU HA OTPe3Ke.

IIpuMeHeHre TPOW3BOAHON IS HAXOXKICHUS HAWIYUIIETO pEIICHHWS B TPUKIATHBIX 3aaadax, st
oTIpeieNIeHHs] CKOPOCTH MPOILIecca, 33JaHHOTO (hOpMYJIIOi WK TpaduKoM.

ITepBoobpaznas. Tabnuia mepBoOOpa3HEIX.

WHTerpain, ero reoMeTpuuecKuil U Gpu3ndeckuii cMbicil. Berurcienue uarerpana mo ¢popmyie HeroroHa—
JleitOnuma.

2.1.5.7.4. [Inanupyemble TNpeIMETHBIE PE3yabTaThl OCBOCHHS (eaepaibHOM pabodei mporpaMMbl
yaeOHOTO Kypca «Auredpa W Havaja MaTEMaTHYECKOTO aHaju3a» Ha YPOBHE CPEHHETO OOIIero
o0pazoBaHws.



2.1.5.7.4.1. [IpenMeTHBIE pPE3yNbTaThl IO OTACABHBIM TeMaM Yyd4eOHOro Kypca «Ajrebpa M Hadajia
MareMaTtn4deckoro ananmsay. K xoniry 10 kimacca oOyJarommiicst HAyIUTCS:

2.1.5.7.4.1.1. Yucna v BEIUUCIICHUS:

OMCpHUPOBATH MMOHATUAMU: PALITUOHAIIBHOC U I[eP'ICTBHTCHLHOC 4qucCiio, OOBLIKHOBEHHAS U JACCATHYHAsA I[pO6I),
IMPOLCHTHI;

BBITIOJIHATH apI/I(bMeTI/IIIeCKI/Ie orepanuum ¢ paliuoOHaJIbHBIMU U JICHUCTBUTECIIHLHBIMU YHUCJIaMH,

BBINOJIHSATH NPUOIMKEHHBIE BBIYUCIICHUS, UCTIONb3Ys IPaBUWIa OKPYTJICHUS, AETIaTh NPUKHUIKY U OLIEHKY
pe3yapTaTa BEIYUCICHUH;

OIIEpHUPOBATh MOHATUAMU: CTCIICHL C LEJIBIM IIOKA3aTCJIEM, CTaHAapTHAA (1)0pMa 3aIIICH AEHCTBUTEIIHFHOIO
qucia, KOpECHb HaTypaHBHOﬁ CTETICHH, UCITOJIB30BaTh MOAXOAANITY IO (I)OPMy 3aIMCH JICMCTBUTEIBHBIX YHCEN
AJ1d pCIICHUA MMPAKTUYCCKUX 3a4a4 U MPCACTABJICHUA JaHHBIX

ONEepHUpOBaTh MOHATHAMU: CHUHYC, KOCHMHYC M TAaHI'€HC INPOW3BOJBHOIO YIja, HCIOJIb30BaTh 3aIUCh
MPOMU3BOJIBHOTIO yIia uepe3 00paTHble TPUTOHOMETPUUECKUE (DYHKIINH.

2.1.5.7.4.1.2. YpaBHeHHs 1 HEPABEHCTBA:

OIEepHUPOBATh MOHATHSMU: TOKIECTBO, yPaBHEHHE, HEPABEHCTBO, LIEJI0€, PALIMOHANBHOE, UPPALIHOHATIBHOE
ypaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE YPAaBHEHHUE;

BBITMOJHATh TpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPDAKEHUI U pemaTb TPUTOHOMETPUYECKHE
YPaBHEHUS;

BBITIOJTHSATH MPE0OPa30BaHUs LEIBbIX, pAIIMOHATIBHBIX U HPPALMOHATBHBIX BRIPAKEHUH U PEeIIaTh OCHOBHBIE
THUIIBI LEJIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUH U HEPaBEHCTB,;

MMPUMCHATL YPAaBHCHHA W HCPABCHCTBA JId PCIICHUA MATCMATHUYCCKHUX 3aJa4d W 3aJlad U3 pa3IndHbIX
oOractell HAYKH U peanbHOM KU3HU;

MOACIUPOBATH PE€AJIbHLIC CUTYAallU Ha A3BIKE EUII‘GGpBI, COCTaBJIATH BBIPAKCHUS, YPaBHCHUSA, HCPABCHCTBA
110 YCJIOBHIO 3a/1a4H, UCCJICA0BATh NOCTPOCHHBIC MOJCIIN C UCIIOJIBL30BAHUEM aIlrapara aJTFerBI.

2.1.5.7.4.1.3. ®yukuu u rpaduKu:

OIIEPUPOBATh MOHATHAMU: (DYHKIHUS, COCOOBI 3aaHus (YHKIIMHU, 00JIAaCTh OMPEICICHUS 1 MHOXECTBO
3Ha4YeHUH QyHKIUH, rpaduK QYHKINH, B3AUMHO 00OpaTHbIE (PYHKIHH;

ONepUpOBaTh MOHATHSAMHU: UYETHOCTb M HEYETHOCTh (YHKUUM, HYJIH (QYHKIUH, IPOMEXYTKH
3HAaKOIIOCTOSHCTBA,;

UCIIOJIb30BaTh rpauku QGyHKUUH I PelIeHus] ypaBHEHNH;

CTPOUTH M YUTATh rpadUKH JTUHEHHON QYHKIUH, KBAAPATUIHONW QYHKLINH, CTETIEHHON (PYHKIMHU C LIETbIM
MIOKa3aTeNeM;

UCIIOJIb30BaTh IrpaduKu GYHKIMNA JJIs BcCIeJOBaHMsI IPOIIECCOB M 3aBUCUMOCTEH TPH PEIICHUH 33124 W3
JpyruxX Yy4eOHbIX MpPEeJMETOB M peaJbHOW HM3HM, BBIpaXKaThb (OPMYJIaMH 3aBUCHUMOCTH MEXIY
BEJIMYNHAMMU.

2.1.5.7.4.1.4. Hayana MaTeMaTHYECKOIO aHAJIN3A;
OHGpHpOBaTB IIOHATHAMM: TIOCIIEA0OBATCIBHOCTD, apI/I(i)MeTI/IT-IeCKaSI nu FCOMeTpI/IT-IeCKaSI nporpeccm/l;

OTIEpUPOBATh MOHATHAME: OECKOHEYHO YOBIBAIOIIas TeOMETpHUYecKasi IPOTpeccrs, CyMMa OECKOHEYHO
yOBIBAOIIICH TEOMETPUICCKOM TIPOTPECCHH;

3aaBaThb MOCJICAOBATCIBHOCTU pa3JINYHBIMU CHOC06aMI/I;



MCIIOJIb30BaTh CBOMCTBA MOCIIEI0BATEIbHOCTEN M TIPOTPECCHIA IS PEIICHNUS PeabHBIX 33/1a4 IPUKIAIHOTO
xapakrtepa.

2.1.5.7.4.1.5. MHOXecTBa ¥ JIOTUKA:
OTIEpUPOBATH MOHATHSIMH: MHOKECTBO, OTIEPAIIMK HAJI MHOKECTBAMU;

HCIIOJIb30BATh TCOpCTHKO-MHO)KCCTBCHHLIﬁ arrmapar JJisd OormucaHusd pC€ajlbHBIX IIPOIECCOB U ﬂBHCHHﬁ, Ipu
PCUICHUH 3a0a4 U3 JPYTrux y‘-IC6HI)IX mpeaAMETOB;

OII€pHUPOBATh IMOHATUAMU: OIIPCACIICHUEC, TECOpPEMA, CIICACTBUEC, T10KA3aTCIIBCTBO.

2.15.7.4.2. TlpeameTHble pe3yibTaThl 1O OTACIBHBIM TeMaM YYeOHOTO Kypca «AnreOpa M Hadana
MaTeMarndeckoro aHanmm3a». K koniry 11 kimacca oOydaronuiicst HayquTCs:

2.1.5.7.4.2.1. Yucna v BEIYUCIICHUA:

OIepHpPOBATh NOHATHUAMU: HATYPAJIBbHOC, IEJIOC YHUCJI0, UCII0JIB30BAaTh ITPU3HAKU ACITIUMOCTHU LEJIbIX YHUCCII,
Pas3IoKE€HUE YKClia Ha IMTPOCTBIC MHOXKUTEIN IJIA PEIICHUA 3a1a4;

OTIEpPUPOBATH MMOHATUEM: CTETICHb C PAIlMOHALHBIM [TOKa3aTeleM;
OTIEpPUPOBATH MOHATUIMH: JIOTApU(PM YUCIa, ACCATHUHBIEC H HATYpAIbHBIE JIOTApU(PMBEIL.
2.1.5.7.4.2.2. YpaBHeHHs 1 HEPABEHCTBA:

IOPUMEHATh CBOMCTBA CTENEHH Ml HpeoOpa3oBaHUsl BBIPAKEHHWH, ONEPUPOBATH IMOHITHAMU:
MIOKa3aTeNbHOE YPAaBHEHHE M HEPAaBEHCTBO, PEIIAaTh OCHOBHBIC THIIBI ITOKAa3aTEIbHBIX YPaBHEHUH H
HEPaBCHCTB,;

BBINIOJIHATh IPe0Opa3oBaHMsl BBIPAKCHHUH, COIEpXKAILUX JIOrapu(Mbl, ONEPUPOBATH IOHSITHAMHU:
norapuMuIeckoe ypaBHEHHE U HEPAaBEHCTBO, PeLIaTh OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YpaBHEHUN U
HEPaBEHCTB,;

HaXOAWUThb PCIICHUSA HpOCTeﬁIIIHX TPUTOHOMCTPUUICCKUX HEPABCHCTB,

OIeprUpoOBaATL IMOHATHUAMU: CUCTCMaA JIMHEHHBIX ypaBHeHI/Iﬁ u eé pemeHue, HUCIOJIb30BATh CHCTCMY
JIMHEHHBIX ypaBHeHI/Iﬁ I peHICHUS MMPAKTUYCCKUX 3a/1a4;

HAaxOJIUThb PELICHUS TPOCTEUIINX CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB;

MOACIIUPOBATH P€AJIbHLIC CUTYAallU Ha A3BIKE anrerLI, COCTAaBJIATH BBIPAKCHUS, YPaBHCHUA, HCPABCHCTBA
U CHUCTEMbI 110 YCIOBHIO 3aJa4yH, HCCIIEJ0BATh MOCTPOCHHbIE MOJEIM C HCIOJIb30BaHHEM arlapara
anreOpsl.

2.1.5.7.4.2.3. ®yakiuu u rpaduku:

ONEepPHUPOBaTh TMOHATHAMHU: IEpUOJUYecKas (DYHKIHS, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, TOYKH
JKcTpeMyMa (QYHKIIMK, HAaHOOJbIliee U HAUMEHbIIIee 3HAYCHUsT QYHKIMH Ha TPOMEXKYTKE, UCIIOB30BATh
WX JIsl KCClleIoBaHus QYHKIIWH, 3aJ]aHHON TpaduKoMm;

OTIEpUpPOBATh TMOHATHAMH: TpaduKHd TIOKa3aTeIbHOH, Jorapu(MUYecCKOW ¥ TPUTOHOMETPHUUECKHUX
GbyHKIUH, M300pakaTh MX Ha KOOPJMHATHOHN IIIOCKOCTH W WCIIONB30BAThH JUIS PEIICHUsS YpPaBHEHWH M
HEPaBEHCTB;

n300paxarth Ha KOOPJMHATHON IUIOCKOCTH TpadUKH JIMHEHHBIX YpaBHEHHWH M HWCIIOJNB30BaTh WX JUIS
peLIeHUs] CUCTEMBI JIMHEWHBIX YPABHEHUI;

WCIIONB30BaTh TpaduKku (PyHKIUI I MCCIeTOBAaHU MPOIECCOB M 3aBUCHUMOCTEN U3 JIPYTHX Y4eOHBIX
JTUCITATITAH.

2.1.5.7.4.2.4. Hayana MaTreMaTHYECKOr0 aHAJIN3A:



ONEpPHUPOBaTh IMOHATHSAMH:  HETpepbiBHAS  (QYHKIUSA, TNPOM3BOJAHAS  (YHKIWHU, HCIOIb30BAThH
TEOMETPUUCCKUNA U (PU3UICCKHUI CMBICH IPON3BOIHOM JUTsI pEIICHHS 3a71a1;

HaXOJIUTh NPOUM3BOAHBIC 3JIEMEHTApHBIX (YHKLHUH, BBIYUCIATH MPOU3BOJIHBIE CyMMBI, NPOU3BEICHNS,
YaCTHOTO (PYHKIIHI;

HCIIOJIb30BaTh MPOU3BOJHYIO IJIA UCCIICAOBAHUS Q)YHKHI/II/I Ha MOHOTOHHOCTBH M SKCTPEMYMBLI, IPUMCHATH
PE3YIbTATBI UCCIACAOBAHUA K ITIOCTPOCHUTIO Fpa(I)I/IKOB;

HCIIOJIb30BaTh MNPOU3BOAHYIO JI HAXOXACHUA HAWIYUYIICTO PCIICHHA B NPHUKIAIHBIX, B TOM YHUCIC
COMAJIBHO-OKOHOMHYCCKHX, 3aJavdax;

OTIEepHUPOBATH MOHATHAMHU: TIEpBOOOPa3Has U UHTETPal, TOHUMAaTh TECOMETPUUCSCKINA U (PU3NIECKUI CMBICTT
UHTErpana;

HAXOMUTh TEPBOOOPA3HBIC 3JIEMEHTAPHBIX (YHKIMH, BBIYHCIATH WHTErpad mo ¢opmyne HproToHa—
JletiOnua;

pemaTh NPUKIAJHBIC 3agadr, B TOM YHCJIE COLNUAIIbHO-3KOHOMHYECKOTO H (1)I/ISI/I‘I€CKOFO XapaxkTepa,
CpeacTBaM MaTeMaTU4YCCKOT O aHaJIn3a.

2.1.5.8. ®enepanpras pabouas mporpaMma yueOHOTO Kypca «['eomeTpusi».
2.1.5.8.1. IloscHuTenbHas 3aMMcKa.

2.1.5.8.1.1. Baxxroctp y4eOHOTO Kypca TEOMETpPUHM Ha YpOBHE cpenHero oouiero o0pa3oBaHUs
00ycJIOBIE€HA MPAKTUYECKOM 3HAYMMOCTBIO METAlpPEIMETHBIX M MPEIMETHBIX PE3YJIBTAaTOB O0YydeHHS
TeOMETPUH B HANPABJICHUM JIMYHOCTHOI'O Pa3BUTHs OOydarommxcs, GopMupoBaHusl (GyHKIHOHAIBEHON
MaTeMaTHYECKOH TPaMOTHOCTH, M3Yy4YCHHs APYIMX Y4YeOHbIX AMCUUIUIMH. Pa3zButne y oOydaromuxcs
NPaBWIBHBIX TNPEACTaBICHUH O CYIIHOCTH M NPOHCXOXKIECHHUH T€OMETPUYECKUX aOCTpakIui,
COOTHOUIEHUM PEAIBHOTO U MJICAJBHOIO, XapaKTepe OTPAXKEHUS MATEMATHUECKON HAyKOH SIBIICHUH U
MIPOIIECCOB PEATHHOT0 MUPa, MECTE T€OMETPHH B CHCTEME HaYK U POJIM MaTEMaTHYECKOTO MOJIEIHPOBAHHUS
B HayyHOM [IO3HaHMM KM B MPAKTUKE CIOCOOCTBYeT (OPMHUPOBAHHMIO HAYYHOT'O MHPOBO33PEHHUS
o0yJaronmxcs, a Tak’Ke Ka4eCTB MBIIUIEHHUS, HEOOXOJUMBIX IS afanTalliid B COBPEMEHHOM OOIIECTBE.

2.1.5.8.1.2. TeomeTpusi sBISIETCS OJHUM M3 0a30BBIX MPEIAMETOB HA YPOBHE CpEIHEro OOIIero
O6pa3OBaHI/Iﬂ, TaK KakK O6eCHe‘-II/IBaeT BO3MOXHOCTb H3YUCHHA KaK IAUCHUILINH eCTeCTBeHHO-Hay‘-IHOﬁ
HaIIPaBJIEHHOCTH, TAK U TYMaHUTapHOM.

2.1.5.8.1.3. Jlornyeckoe MbllUIcHHE, POPMUPYyEMOE TIPH M3YUYECHUH O0yYarOIIUMKCS TOHSITHHHBIX OCHOB
T€OMETPHU U TMOCTPOCHHUHU LIEMOYKH JIOTHYECKUX YTBEPKIECHUH B XOJI€ PEIICHUs] TeOMETPHUUECKUX 3a]1ad,
yYMEHHE BBIBHTaTh W ONPOBEPraTh T'MIIOTE3bl HETOCPEICTBEHHO MCIIOJIB3YIOTCS ITPH PEIICHUH 3a1ad
€CTECTBEHHO-HAYYHOT'0 IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

2.1.5.8.1.4. OpuenTarliys uejaoBeKa B IPOCTPAHCTBE — YCIOBUE €0 COMAILHOTO ObITHS, (hOpMa OTPasKeHHUS
OKPYKarOIIEro MHUpa, YCIOBUE YCIICITHOTO NMO3HAHUS U aKTHBHOTO MPE0OPa30BaHUs JIEHCTBUTEILHOCTH.
OnepupoBaHWE NTPOCTPAHCTBEHHBIMHM 00pa3aMu OOBEIUHSET pa3Hble BHJIBI y4eOHOH M TPYIOBOH
JISSATEIILHOCTH, SIBIISIETCS OJHUM W3 MPO(PECCHOHAIBLHO BAXKHBIX Ka4yeCTB, IMOATOMY aKTyalbHA 3ajada
¢dbopMupoBaHus y 0O0ydYalomUXCs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIUICHUA — CYIIECTBEHHOI'0O KOMIIOHEHTA B ITOATOTOBKE K HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTU 110 MHOTHUM
HaIlrpaBJICHUSM.

2.1.5.8.1.5. llenbs ocBOEHMsI porpaMMbl yaeOHOTO Kypca «I[ eomeTpus» Ha 6a30BOM ypoBHE 0OyueHHS —
00111e00pa30BaTEIIbHOE M OOIIEKYJIBTYPHOE Pa3BUTHE OOY4YaIONMIUXCS Yepe3 00eCreueHHE BO3MOMXKHOCTH
NpUOOPETEHHS U MCIIONH30BAHMSI CUCTEMATHYECKHX MEOMETPUIECKUX 3HAHUW U JICHCTBUH, crieruuIHbIX
T€OMETPHUH, BOZMOXKHOCTH YCIEITHOTO TPOIOJDKEHHS 00pa30BaHMs 110 CHENUAIbHOCTSM, HE CBSI3aHHBIM C
HPHUKJIAJTHBIM UCTIOJIB30BAHUEM I'€OMETPHH.



2.1.5.8.1.6. [IpropuTeTHEIMHU 3aa4aMU OCBOCHHUS ydeOHOro kypca «['eomerpum» Ha 0a30BOM YpPOBHE B
10-11 kmaccax sIBISIFOTCS:

(hopMUPOBaHUE MTPEICTABICHUS O TECOMETPHH KaK YaCTH MUPOBOH KYJIbTYPBI U OCO3HAHHUE €€ B3aUMOCBS3H
C OKPY’KaIOIUM MHPOM;

(bOpMHpOBaHI/Ie npeaACTaBJICHHUd O MHOIOrpaHHukKax W TCjIaX BpallCHUSA KakKk O BaKHEHMIITHX
MAaTCMAaTHUYCCKHUX MOJCIIAX, MMO3BOJIAIOIINX OIMHUCBIBAThE U U3YYaTh PA3HBIC ABJICHUA OKPYKAIOMICT0 MHUpPAa,

(bOpMHpOBaHI/Ie YMCHUS paCliO3HABATh HA UCPTECIKAX, MOACIIAX U B p€aJIbHOM MUPC MHOT'OT'PAHHUKU U TECJIa
BpaliCHus,

OBJIAACHNUEC MCTOAaMU PCHICHUA 3a/1a4 Ha IMOCTPOCHHUA Ha I/I306pa)KCHI/I$IX IMPOCTPAaHCTBECHHBIX (I)I/Il"yp,

(bOpMPIpOBaHI/IC YMEHMA ONIEPHUPOBATE OCHOBHBIMHU MMOHATHAMHU O MHOT'OT'PAHHUKAX U TEJIaX BPpALICHUA U UX
OCHOBHBIMH CBOfICTBaMPI;

OBJIQICHUE aJITOPUTMaMH PELICHHUS OCHOBHBIX THIIOB 3alad, ()OPMHPOBAHHE YMEHHS NPOBOAUTH
HECJIOXKHBIE JO0KAa3aTeNbHbIE PACCYXACHUS B XOIE PELICHHS CTEPEOMETPUYECKHX 3ahad U 3a1ad C
MIPAKTUYECKUM COJIepKAHUEM;

PasBUTHE UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00YyHaroMMXCsl, HO3HABATEIbHON aKTUBHOCTH,
HCCIIEIOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIUICHHUS;

¢dbopMupoBaHrEe (QYHKIMOHAIBHOH TI'PaMOTHOCTH, PEJICBAHTHOM TI'€OMETPHU: YMEHHE pacIO3HABaTh
NPOSIBIICHUSI TEOMETPHUUYCCKHX IOHSITHH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEAIBHBIX >KU3HEHHBIX
CUTyallUsiX ¥ TPH U3IYYCHUH JPYrUX YUEOHBIX TPEAMETOB, MPOSBICHUS 3aBHUCUMOCTEH WU
3aKOHOMEPHOCTEH, (POPMYyIHpPOBATh MX Ha SI3BIKE TEOMETPHHM M CO3/1aBaTh I'€OMETPUYECKHE MOJIEINH,
MPUMEHSATh OCBOEHHBIII TeOMEeTpHUYEeCKHil ammapaT Ul pelleHUs NMPaKkTUKO-OpPHEHTHPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTYUYEHHBIE PE3YIbTaThI.

2.1.5.8.1.7. OTnuuuTeabHON OCOOCHHOCTHIO MPOTPAMMBI 10 I'€OMETPHUHU SBJISCTCS BKIIFOYEHHE B KypC
CTEPEOMETPUU B Hauaje €ro M3y4YeHUs 3a7ad, PelIaeMbIX Ha ypPOBHE HHTYUTHUBHOTO TO3HAHUS, U
omnpeieI€HHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO
Y TIPOCTPAHCTBEHHOTO MBIIIEHUS, CTUMYIUPYET MPOTEKaHHE WHTYUTHUBHBIX IPOIECCOB, MOTHBUPYET K
JANbHEUTIIeMY H3YYSHHIO TIpeIMeTa.

2.1.5.8.1.8. [IpennoureHre oOTAaTCd HAIVISIAHO-KOHCTPYKTUBHOMY METOJy OOydYeHHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE HEMOCPEACTBEHHOE OTHOIICHHE K MPEIMETHO-
MPAaKTUYECKOW JEATEILHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUIN y 00YYaromuUXxcsi B Kypce
CTEPEOMETPHH MTPOBOJUTCS 3a CUET pEIICHHS 3314 Ha CO3IaHue MPOCTPAHCTBEHHBIX 00Pa30B U 3a/1au Ha
OTIEpUPOBAaHUE TPOCTPAHCTBEHHBIMH oOpa3amu. Co3maHue o0Opa3a MPOBOAMTCS C HCIIONB30BAHUEM
HarJSHOCTH, a OINEPHPOBaHHE 00pa30oM — B YCJIOBHSX OTBJICUCHHUS OT HAIISIHOCTH, MBICICHHOIO
HU3MEHEHHS €r0 UCXOIHOTO COJACPKAHMS.

2.1.5.8.1.9. OCHOBHBIMH COJIEPIKATESIILHBIMK JIMHUAMU yueOHOro kypca «I'eomerpus» B 10—11 kimaccax
SIBJISIFOTCS: «MHOTOrpaHHUKWY, «[IpsMble U IIIOCKOCTH B POCTPAHCTBE», «Tena Bpamenus», « Bekropsl u
KOOpAMHATBEI B  MPOCTpaHCTBe». DOopMUpOBaHWE JIOTHUECKHX YMEHWH pachpenemnsierca II0
coJleprKaTeNIbHBIM JIMHHUSM U TI0 ToAaM 00ydeHus Ha YPOBHE CpeIHEro oomiero o0pa3oBaHus.

2.1.5.8.1.10. Conepxkannie 00Opa3oBaHHs, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHHUSI
MPOTPaMMBI 110 TEOMETPUH, paCIpe/IeIEHHBIM TI0 ToaM O00yUYeHHS, CTPYKTYPUPOBAHO TaKHUM 00pa3oM,
YTOOBI OBIIQJICHUE TEOMETPUYECKUMH TIOHSATHSAMH W HABBIKAMU OCYIIECTBIISUIOCH TOCIEAOBATEIHHO U
MOCTYNaTeIbHO, C COOIONEHHEM MPHUHLMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAJHCH B
O0IIyI0 CUCTEMY T'€OMETPUYECKUX MpPEACTaBICHHH OOYYalOLIMXCs, pacliupss U yrayomnss e€, oOpasys
MIPOYHBIE MHO>KECTBEHHBIE CBS3H.



2.1.5.8.1.11. OOGrriee yKcIO YacOB, PEKOMEHIOBAHHBIX I U3yUdeHHs yaeOHoro kypca «I'eomerpus» — 102
gaca: B 10 kimacce — 68 gacos (2 gaca B Henenio), B 11 kiracce — 34 gaca (1 wac B Hezmelo).

2.1.5.8.2. Conepxanue odyuenus B 10 kmacce.
2.1.5.8.2.1. [IpsimMble ¥ MIOCKOCTH B MTPOCTPAHCTRBE.

OCHOBHBIE TIOHATHSI CTepEeOMETpHH. Touka, TMpsMas, IUIOCKOCTh, TpocTpaHcTBo. lloHsATHe 00
aKCMOMAaTUYECKOM TIOCTPOCHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U CIICJCTBUS U3 HUX.

BzaumMHOe pacroniokeHHe TpPSIMBIX B TPOCTPAHCTBE:  IEpeceKarolluecs, MapajuieibHble U
cKpemuBaronyecss npsmble. [lapannensHOCTh MPSIMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapaijielbHbIC
npsIMbIEe B IPOCTPAHCTBE, MapaIIETLHOCTD TPEX MPSIMBIX, MAPaIIEIbHOCTh IPSMOH U IMIIOCKOCTH. YTIIBI €
COHANPABJICHHBIMI CTOPOHAMHM, YTOJ MEXIy MPSIMBIMH B MpOCTpaHcTBe. [lapannenbHOCTh MI0CKOCTEH:
napaijieNbHble TIOCKOCTH, CBOWMCTBA MapajuleNbHBIX IIockocTeil. [Ipocrteiimme mpocTpaHcTBEHHBIE
GuUrypsl Ha TUIOCKOCTH: TETPadAp, KyO, mapauienenure]], MOCTPOCHUE CCUCHU.

IlepneHaAuKyJIApHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHIUKYJSIPHBIE NPSMBIE B IPOCTPAHCTBE, IPSIMBIC
napauiCJabHbIC U IEPIICHAUKYJISIPHBIC K IIJIOCKOCTH, ITPU3HAK NEPIECHANKYIAPHOCTU HpHMOﬁ " IIJIOCKOCTH,
TeopeMa O NpSIMOWM MEPHEHAUKYJISPHOU IJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJ MEXAY MPsIMOM U
IJIOCKOCTBIO, ABYTPaHHBIA yroj, JUHEHHBIA yroia ABYTPaHHOro yriua. llepneHaukyisp U HaKJIOHHBIE:
paccTosHuEe OT TOYKU N0 IUIOCKOCTH, PACCTOSHHE OT HPSAMON 10 IUIOCKOCTH, MPOEKUHs (GUrypsl Ha
IUIOCKOCTh. [lepneHIuKyISIpHOCTh MJIOCKOCTEH: NPH3HAK MEPIEHAUKYJSPHOCTH [BYX IUIOCKOCTEH.
Teopema 0 TpEX NeprneHIuKyJIapax.

2.1.5.8.2.2. MHOTOTpaHHUKH.

IloHATHE MHOTOTpaHHMKA, OCHOBHBIE OJJIEMEHTHl MHOTOTPAHHHKA, BBIMYKIBIE UM  HEBBITYKIBIE
MHOTOTPaHHUKH, pa3BEPTKa MHOTOrpaHHMKa. [Ipu3Ma: n-yrosnbHas npu3ma, rpaHd U OCHOBAaHUS MTPU3MBI,
npsMasi M HaKJIOHHAas NpU3Mbl, OOKOBas M TOJNHAs IOBEPXHOCTh mpu3Mbl. llapamnenenunen,
IIPSIMOYTOJIBHBII NapaJlIeNIeIAIIE]] M €T0 cBoMcTBa. [InpaMuia: n-yrojapHas NMpaMu/ia, FPaHA U OCHOBAHME
MUpPaMUIbl, O0KOBas U MOJIHAS MOBEPXHOCTh MUPAMU/IbI, IPaBIIIbHAS U YCEUEHHAS MUpaMua. DIEMEHTHI
MIPU3MBbI U HpaMubl. [IpaBUIbHBIE MHOTOTPAHHUKHU: TIOHATHE IPABUIIBHOTO MHOTOI'PaHHUKA, IIPABUIIBHAS
nmpu3Ma U MpaBWJIbHAS MHUPaMHJIa, MIPaBUIIbHAS TPEyroibHAas MUpaMUAa M MPaBUIBHBIA TeTpasap, KyO.
[IpencraBnenre o MpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTa’p, AOAEKadp M ukocadap. CeueHus: Mpu3Mbl U
MUPaMUIBL.

CI/IMMeTpI/IH B TMPOCTPAHCTBE: CHUMMETPHUA OTHOCUTCIBHO TOYKH, HpSIMOI\/'I, IUIOCKOCTH. DJIEMEHTBI
CUMMCTPHHU B [TUpaMUax, mapajiiejicnuneaax, npaBujibHbIX MHOTOTPaHHUKAX.

Bhruucnenne 3eMeHTOB MHOTOTPaHHHUKOB: pEOpa, AUaroHaiu, yribl. [1nomaas 60KOBOWM MOBEPXHOCTH
TIOJTHOW TIOBEPXHOCTH TMPSIMOM MPHU3MBI, TUIOIIAhs OCHOBAHH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMON
npusMel. [Inomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTU MPABUIBHONW MUPAaMUJIBI, TEOPEMa O TUIOLIAIN
yceuéHHoi nupamusl. [lonarue 00 06bpéme. OOBEM MUpPaMUIIBI, TPU3MBI.

[Tomo0OHkIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXKTY IIOIAASIMU TIOBEPXHOCTEH, 00bEMaMH MO I00HBIX
Tell.

2.1.5.8.3. Conepxanue odyuenus B 11 kiacce.
2.1.5.8.3.1. Tena BpaieHwusl.

Hunuaapuueckas MOBEPXHOCTh, 00pa3yroline HUIMHAPUYECKONW MOBEPXHOCTH, OCh LWIMHAPHUYECKON
noBepxHocTH. L{umuHap: ocHOBaHMSA M OOKOBasi HOBEPXHOCTH, 0Opa3yollas U OCh, IUIOMAAbL OOKOBOIT 1
IIOJIHOM TIOBEPXHOCTH.

Konmueckass MOBEpXHOCTh, 00pa3zyromue KOHHYECKOW ITOBEPXHOCTH, OCh W BEPIIMHA KOHUYICCKOM
moBepxHOCTH. KOHyC: OCHOBaHHME W BepITHHA, OOpa3ymomas M OCh, IUIOMAAh OOKOBOW M TIOTHOM
TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue U BBICOTa, OCHOBAHHUS W OOKOBasI [IOBEPXHOCTb.



Cdepa u mmap: 1ieHTp, paanyc, IuaMeTp, IIoMaas MIOBEpXHOCTH chephl. BzanMmHoe pacnonokenue cheps
Y TUTOCKOCTH, KacaTeabHas TUIOCKOCTh K cepe, Tomans chepsl.

I/I306pa)KGHI/IC TCJI BpallICHUS Ha IIJIOCKOCTH. Pa3BépTKa HNWJIMHApPA U KOHYCA.

KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOI'OIPAaHHHKOB. MHOI‘OI‘paHHI/IK, OIMCAHHBIH OKOJIO Cq)epbl, cq)epa,
BIIMCaHHad B MHOTOTpPaHHUK, UJIW TCJIO BpalllCHU.

[Tonsitne 06 o0bEMme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOIBHOTO
napajieNnenumnesna u ciaeacTsus u3 Heé. O0bEM nuuHApa, Konyca. O0BbEM Mmapa u riomans chepsl.

HOI[06HI)IC TCJia B IPOCTPAHCTBE. CooTHomIeHus MCXKAY IUIOaaIMU HOBCpXHOCTCﬁ, 00BEMaMU HOILO6HLIX
TCII.

Ceuenmnst murHApa (MTApauIeTbHO U IEPISHINKYIIPHO OCH), CEUeHHsI KOHyca (TTapajlieIbHOE OCHOBAHUIO
Y TIPOXOJIAIIEE Yepe3 BEPIINHY ), CCUSHUS MIapa.

2.1.5.8.3.2. BexTOoph!l 1 KOOPAMHATHI B IPOCTPAHCTBE.

Bekrop Ha miockoctu u B npocTpaHcTBe. ClIOKEHHE U BBIYMTAHHE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha
yucio. PaznoxxeHnue BeKTopa 1o TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuno napamienenunena. Pemenne
3a[a4, CBSI3aHHBIX C IPUMEHEHHEM IIPaBUII IeicTBUil ¢ BekTopamu. IIpsaMoyronpHas cuctemMa KOOpIUHAT
B npocTpancTBe. Koopaunatel Bektopa. [Ipocreiiniie 3agaun B KOOpAXHATaX. YTOJd MEXIY BEKTOpaMHU.
CkanspHOE TMpPOM3BEJEHHE BEKTOPOB. BpIuMCiIeHHEe YIVIOB MEXAYy NPSIMBIMH M IUIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIM METOJ IPU PEIIEHUH T€OMETPUUECKUX 3a/1a4.

2.1.5.8.4. [Inanupyemble TpeMETHBIC pe3yJlbTaThl OCBOCHHUS (enepanbHOi paboyeil MporpaMMsl
yueOHoro kypca «['ecomerpusi» Ha 0a30BOM YpOBHE Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUs
OPHMEHTHPOBAHBI Ha JOCTH)KECHHUE YPOBHS MaTeMaTHYECKOW IPAMOTHOCTH, HEOOXOAUMOTO ISl YCIICIIHOTO
peleHns 3a1a4 B peabHOM )KU3HU U CO3JIaHKUE YCIOBHUH JIsl KX OOLIEKYIBTYPHOTO Pa3BUTHS.

2.1.5.8.4.1. TlpenMeTHBIE Pe3ybTaThl M0 OTIACIBHBIM TeMaM y4eOHoro kypca «['eomerpusi». K xonimy 10
KJ1acca 00ydJaromuiicss Hay4InuTCs:

OTIepUPOBATh MOHATHIMHU: TOUKA, TPsAMasi, INIOCKOCTH;
NPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX NP PEILICHUN T€OMETPUUECKUX 33/1a4;
OINepHUPOBATh MOHATHAMMU: HapaJUIEIbHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEH;
KJIacCU(UIMPOBATH B3aUMHOE PACTIONIOKEHHE TIPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

OMepHUpOBaTh TOHSATHAMU: JBYTPaHHBIM YTOJI, TpaHH JBYTPaHHOTO yria, pedpo IBYrpaHHOTO YrIia,
JIMHENHBIN yroj IBYIPaHHOIO yria, FpajycHasl Mepa JIByTPaHHOIO YIJIa;

OneprupoBaTb IMOHATHAMHU: MHOI'OI'PaHHUK, BBIHyKJ'[BIﬁ n HeBBIHYKHBIﬁ MHOI'OI'paHHUK, O3JICMCHTHI
MHOTI'OI'paHHUKA, HpaBHHBHBIﬁ MHOT'OI'paHHUK;

pacrno3HaBaTh OCHOBHBIE BUABI MHOTOIPAaHHUKOB (ITMpaMua, MpU3Ma, MPsIMOYTOJIFHBINA apajuieenuIie],
Ky0);

KJIacCU(UIMPOBAaTh MHOTOI'DAaHHHMKH, BHIOMpass OCHOBaHUS JUIsl KiacCUPHUKAUK (BBIMYKIbIE H
HEBBIMTYKJIBIE MHOT'OIPAaHHHKH, IIPABUJIBHBIC MHOTI'OTPpAaHHUKH, TIPSAMBIC W HAKJIIOHHBIC IIPU3MBI,
napaJuIeseHIIe b );

ONE€pHUpPOBaTh MOHATUAMU: CEKYyLIAA IMJIOCKOCTh, CCUCHNE MHOT'OI'PaAHHHUKOB,
OOBSICHATH MMPUHIOUIIBI TOCTPOCHUA CC‘-ICHI/If/'I, HCIOJIB3Yyd MCTO CJICAOB;

CTPOUTH CEUYEHHUS MHOTOIPAaHHHUKOB METOAOM CIEIOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE UYEPTEKU W3
PHUCYHKOB MIPOCTHIX OOBEMHBIX (QUTYp: BUA CBEPXY, COOKY, CHH3Y;



pelaTh 3aJ1aYd Ha HAXOXXICHHE I'€OMETPUYECKMX BEIMYMH 10 o0paslaMm WM ajiropuTMaM, IPUMEHSA
M3BECTHBIC aHAIMTUICCKAE METOBI IPH PEIICHUH CTAHIAPTHBIX MaTEMAaTHIECKHUX 3a/1ad HA BHIUYUCIICHHC
paccTOSHUI MeXIQy IOByMs TOYKAaMH, OT TOYKH [0 TPAMOH, OT TOYKH A0 IDIOCKOCTH, MEXIY
CKPEITUBAIOIIAMUCS TTPSMBIMH;

pemaTh 3aJadd Ha HaxXOXKAEGHHE I'€OMETPUYECKHUX BEIWYMH IO 00paslaM WM alroputMaM, NPUMEHs
W3BECTHBIC AHAINTHYECKHE METObI IIPU PEIICHUH CTAaHIAPTHBIX MaTeMAaTHUECKUX 3a7ay Ha BHIYHUCIICHUE
YIJIOB MEXIY CKPELIMBAIOLUIMMUCS TMPSIMBIMHM, MEXIY HPSMOH M IUIOCKOCTBbIO, MEXAY IJIOCKOCTSIMH,
JIBYI'PaHHBIX YTJIOB;

BBIUHCISTh OOBEMBI U TIIOMIAIN TTOBEPXHOCTEW MHOTOTPAHHHUKOB (MIpH3Ma, MMPAMHIA) C MPUMEHEHUEM
¢opMyJ, BBYHCIATH COOTHOIICHHS MEXAY IUIOMIAAAMA TOBEpPXHOCTEH, O0O0BEMaMH TOJOOHBIX
MHOT'OI'PaHHUKOB;

OTIEpUPOBATH MOHITHAMHA: CHMMETPHSI B IPOCTPAHCTBE, IIEHTP, OCh U ITIOCKOCTh CHMMETPHH, IIEHTP, OCh U
TUIOCKOCTh CHMMETPUH (BUTYPHI,

U3BJIEKaTh, IPEOOPa30BLIBATE U MHTEPIPETUPOBATH HHOOPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax, npeCTaBICHHYIO Ha YepTeKax U PUCYHKaX;

OPUMEHATh TeoMeTpudeckue (akThl Uil PELICHUs] CTEPEOMETPUYECKHMX 3a4ad, MPEIIoJIararoiuinx
HECKOJIbKO IIar0B PELICHHUs, €CIH YCIOBUS IPUMEHEHHUS 3a/1aHbl B sIBHOH (hopme;

NPUMEHATh NPOCTEHINE MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMBI IPU
PELICHUN CTEPEOMETPUIECKUX 3a1a4;

NPUBOIUTH IPUMEPBI MATEMATHUECKIX 3aKOHOMEPHOCTEH B IPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBICHUE
3aKOHOB T'€OMETPHHU B HCKYCCTBE;

MMPUMCHATL IIOJTYUYCHHBIC 3HAHWA Ha IMPAaKTUKE: aHAJIM3HUPOBAThb pCajibHbIC CUTyalluh W IPUMCHATH
HN3YUYCHHBIC IIOHATHUA B HNPOLECCE IMONCKAa PCHICHUA MAaTECMATUYCCKHU C(i)OpMy.]'[HpOBaHHOfI HpO6J’I6MBI,
MOACIIUPOBATh PCAJIbHBIC CUTyallMHM Ha A3BIKEC TI'COMCTpPUH, HCCICAOBATH IIOCTPOCHHBIC MOJICIN C
HCIIOJIB30BAHHUEM I'COMECTPUICCKUX IIOHATUH U TCOPEM, allrapara anre6p1,1, peuaTh NPpaKTUICCKUC 3a1a4H,
CBA3aHHBIC C HAXOKACHHUEM I'COMCTPUICCKUX BCIIMYIUH.

2.1.5.8.4.2. [IpenMeTHBIE pe3yabTaTHI [0 OTJENBHBIM TeMaM y4eOHoro Kypca «I'eomerpusi». K koniy 11
KJ1acca 00y4aroIuicsl HAYIUTCS:

OIeprUpPOBATH MOHATUAMU: HUINHAPUICCKASA TOBEPXHOCTD, 06pa3YIOII_II/IG LII/IJIPIHI[pPI‘{eCKOﬁ IMOBCPXHOCTH,
OWJIWHAP, KOHHUYCCKasA IMOBCPXHOCTH, O6pa3YIOH_II/Ie KOHHUYECKOH IMMOBCPXHOCTHU, KOHYC, cq)epnquKaﬂ
MMOBCPXHOCTD;

pacro3HaBaTh Tena BpalleHus (UIHHID, KOHYC, cdepa u map);
OOBACHATH CITOCOOBI TIOYUYESHHSI TEJT BPAIICHUS;
KJIacCCH(UIMPOBATH B3aUMHOE PACIIOJIOKEHHE CPephl U TIIOCKOCTH;

OTIEpUPOBAThH TOHSATHSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETrMEHTa, BHICOTA CETMEHTA, IMAapOBOU CIIOM,
OCHOBaHHE MAPOBOTO CJI0sI, BRICOTA IMAPOBOTO CJIOSI, ITAPOBOH CEKTOP;

BBIYUCIIATH 06’BéMLI U 1Jiomraan HOBCpXHOCTCfI TCJI Bpa].LIeHI/I}I, FeOMeTpI/I‘{eCKI/IX TCII C HpI/IMeHCHI/IeM
dopmysr;

OIepHUpOBaTh MOHATHSMHU: MHOTOTPaHHHUK, BIMCAHHBIA B chepy M OmucaHHBIA OKoJO cdepbl, chepa,
BITMCAaHHAasi B MHOTOI'PaHHUK WJIM TEJIO BpPAILlCHUS;

BBIYUCIATL COOTHOLICHUA MCKAY IUIOIIAIAMA HOBCpXHOCTCﬁ H 00bEMaMK HOZ[O6HI>IX TCII,

n300paxath U3ydaeMbie GUTYPHI OT PYKU U ¢ IPUMEHEHHEM POCTHIX YEPTEKHBIX HHCTPYMEHTOB;



BBITIOJTHATD (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY,
CHH3Y, CTPOUThH CCUCHHS TETl BPAIICHHS,

W3BJIEKATh, HHTEPIPETUPOBATH U MPe0oOPa30BhIBATH HH()OPMAIIHIO O MPOCTPAHCTBECHHBIX TEOMETPUICCKUX
¢urypax, mpencTaBICHHYIO Ha YePTeXKaxX U PUCYHKAX;

OICpHPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE,

BBITIOJIHATD JICHCTBUS CJIOKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha YHCIIO,
00BACHATH, KAKUMU CBOIICTBAMH OHH 00JIaJaI0T;

MMPUMCHSTH IIPAaBUJIO MMapaJUICIICIIUIICAA,

OTIEpUPOBATH TOHATHAMHE: EKaPTOBHI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIh BEKTOPa, PABEHCTBO
BEKTOPOB, KOOPJIMHATHI BEKTOPa, YTrOJd MeEXKIy BEKTOpaMH, CKaJsipHOE IIPOW3BEJIEHHE BEKTOPOB,
KOJUIMHEApHBIC U KOMILJIAHAPHEBIE BEKTOPHL;

HaxoJIUTh CyMMy BEKTOPOB U IPOM3BEIEHHE BEKTOPAa HA YHCIJIO, YTOJ MEXAY BEKTOPaMH, CKAISPHOE
NPOM3BEICHHE, PACKJIAABIBATD BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3aJaBaTh INIOCKOCTh YPaBHEHUEM B IEKapPTOBOM CHCTEME KOOPAMHAT;

NPUMEHATh TeoMeTpudeckue (akThl Uil PELICHUs] CTEPEOMETPUYECKHMX 3a4ad, MPEIIoJIararnmnx
HECKOJIbKO IIAr0B PEICHHUs, €CIH yCIOBHUS IPUMEHEHHMS 3a/1aHbI B sIBHOH (opme;

peuiaTtb HpOCTCﬁIHHC TCOMCTPUUCCKUC 3aJa9M Ha TPUMCHCHUC BEKTOPHO-KOOPAUMHATHOI'O METO/J1A,

peuiats 3aaa4d Ha J0Ka3aTCJIbCTBO MATEMATUYCCKUX OTHOIICHUH U HaXO0XJICHUC TCOMCTPHUUCCKUX
BCJIIMYHH IIO0 o6pa3uaM Wiy ajJropurMaM, MnpuMeHsss M3BCCTHBIC MCETOJbI INpPU PCHICHUH CTaHAAPTHBIX
MaTCMaTUYCCKHUX 3a1a4,

IIPUMEHATh INPOCTEUIINE NPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPH
PELIEHUH CTEPEOMETPUUECKUX 3a/1aY;

MIPUBOJUTH IPUMEPH MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HH, PaCIIO3HABATh IIPOSBICHNE
3aKOHOB I'€OMETPHH B UCKYCCTBE;

IIPUMEHATh IOJIyYCHHbIE 3HAHMS HA IPAKTUKE: AHAIM3UPOBATH PEaJbHbIE CHUTyallUd U IPUMEHSTH
W3y4YeHHbIC TIOHSATHS B TPOIECCE IMOKMCKAa PEIICHUS MaTeMaTH4ecKH cPOpMyIHMpPOBaHHOWH NPOOIIEMBI,
MOJCIINPOBAaTh PpEaJbHbIE CUTYallMM HA S3bIKE TEOMETPHUH, HUCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHHEM T€OMETPHUUECKHX MOHATHIA U TEOpPEM, alapaTa alreopsl, penarb IpakTHIecKue 3aauy,
CBSI3aHHBIE C HAXOXKJECHUEM T'€OMETPUUECKUX BEIUYMH.

2.1.5.9. ®enepanpHas pabovas nporpaMma yaeOHOro Kypca «BeposSTHOCTb U CTATHCTHKAY.
2.1.5.9.1. TlosicHUTENbHAS 3aIUCKA.

2.1.5.9.1.1. Yuebusblii Kypc «BeposITHOCTh M CTATUCTHKa» 0a30BOTO YPOBHS SIBJSIETCS MPOJOKEHUEM H
pa3BUTUEM OJIHOMMEHHOTO yUueOHOI0 Kypca 6a30BOI0 YPOBHS OCHOBHOI'O 00IIIero 00pa3oBaHus. Y 4eOHbIN
Kypc TpeiHa3HaueH Juis GOpMHUPOBaHUS Y 00YUAIOIIUXCS CTATUCTHUECKON KYIbTYPhl U IOHUMaHHUS POITU
TEOPHH BEPOSITHOCTEH KaK MATEeMaTHYECKOT0 HHCTPYMEHTA JUIsl U3YyUCHUS CITyYalHBIX COOBITHH, BETMYNH
u npouieccoB. [Ipu n3yueHnn y4eOHOTO Kypca o0OoTraiarTcs MPeACTABICHUS] 00yUYaroIIuXCs 0 METO/Iax
WCCIIEIOBAHUSI N3MEHUYMBOTO MUPA, Pa3BUBAETCS] IOHUMAaHNE 3HAYNMOCTH U OOIIHOCTH MaTeMaTHYECKHX
METO/I0B MMO3HAHUS KaK HEOTHEMIIEMOM YacTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHSL.

2.1.5.9.1.2. Conmepxanue y4eOHOro Kypca HAampaBlICeHO Ha 3aKpeIUICHWE 3HAHWH, MOJYYEHHBIX MpH
M3y4YeHNHU Kypca Ha YpOBHE OCHOBHOTO 0011ero 0Opa3oBaHus, U HA Pa3BUTHE NPEICTABICHUN O CITyYaiHBIX
BEJIMYMHAX W B3aUMOCBS3AX MEXKIy HUMH Ha BaKHBIX NPHMEPAX, CIOKETHl KOTOPHIX MOYEPIHYTHI W3
OKpy’Katomero mupa. B pesynbprate y oOydaromuxcs AOJDKHO c(OPMHUpPOBATHCS MPEACTABICHUE O
HanOosiee YHOTPEOUTENBHBIX M OOIIMX MaTeMAaTHYECKUX MOJEINAX, HCIOIb3YeMBIX JUIS OIMCAHUS



AHTPOIIOMETPUYECKUX H JIEMOTpaMUeCKUX BEIHYHH, MOTPEIIHOCTEH B PA3IMYHOTO POJia U3MEPEHHUSIX,
JUITNTENTLHOCTH 0€30TKa3HOH paboThl TEXHWYECKUX YCTPOWMCTB, XapaKTEPHUCTHK MAacCOBBIX SIBJICHUU H
MIPOIIECCOB B OOIIIECTBE.

2.1.5.9.1.3. B coOTBeTCTBHU C YKa3aHHBIMH IEJSMH B CTPYKType Y4eOHOTO Kypca «BeposiTHOCTh u
CTaTHCTHKa» ISl YPOBHS CpeqHero oOmero oOpa3oBaHus Ha 0a30BOM ypOBHE BBIIEJICHBI CIICTYIOINE
OCHOBHBIE CofiepKaTeNbHble JIMHNN: «CiydaitHble COOBITHS U BEPOSTHOCTHY, «CirydaliHble BEIMYUHBI U
3aKOH OOJIBIINX YHCEID).

2.1.5.9.1.4. Baxnyto 4actb y4yeOHOTO Kypca 3aHUMAeT M3y4YeHHUE TeOMETPHUUECKOTO U OHHOMHAIHHOTO
pacnpeneNeHnii U 3HAKOMCTBO C WX HEMPEPHIBHBIMH AHAJOTAaMH — IOKA3aTEIbHBIM M HOPMAaJbHBIM
pacnpeneneHUAMH.

2.15.9.15. Conepxanne nmHuE «CiydaiiHble COOBITUSI M BEPOSTHOCTH» CIYXKHT OCHOBOHM JUIs
(GopMHUpOBaHMS TIPEICTaBICHUII O paCIpeAeNeHHH BEPOSTHOCTEH MEKTY 3HAYCHUSMH CIyYailHBIX
BCJIMYMH, A TAaKXKe d5Ta JHMHUSA HeoOXoquMa Kak 0a3za I HM3ydeHHs 3aKoHa OONBIIMX YHCeT —
(GyHIaMEHTaNbHOTO 3aKOHA, JIEHCTBYIOIIEro B IPHUPOJE M OOLIECTBE M HMMEIOLIEr0 MaTeMaTHYECKYIO
dopmanuzanuto. Cam 3aK0H OOJBIIMX YHCEI MPEeIaraeTcss B 03HAKOMHUTENIBbHOHM (hopMe ¢ MUHUMAJIbHBIM
UCIIOJIb30BaHUEM MaTeMaTHYECKOro (opMan3Ma.

2.1.5.9.1.6. Temsbl, cBs3aHHBIE C HENPEPHIBHBIMH CIYYallHBIMH BEJIMYMHAMHM, aKUECHTUPYIOT BHHUMaHHE
oOyyaromuxcsi Ha OMHUCAaHUW M HM3YYCHUH CIyYalHBIX SIBJICHWUH C MOMOIIBIO HEMPEPHIBHBIX (DYHKIHH.
OcHOBHOE BHUMAaHHE YJIENACTCS IOKa3aTeIbHOMYy M HOPMAalIbHOMY pAacHpeleficHUus M, TpU 3TOM
IpeAIoIaraeTcsi 03HaKOMHUTEIbHOE U3yUYeHHEe MaTepraia 0e3 10Ka3aTeIbCTB IPUMEHIEMBIX (DaKTOB.

2.1.5.9.1.7. Obmee 4mciao 4acoB, peKOMEHAOBAHHBIX ISl M3yueHHs y4ueOHOro Kypca «BeposiTHOCTh H
craTucTuka» — 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henenmo), B 11 kitacce — 34 vaca (1 yac B HeJeIo).

2.1.5.9.2. Conepxanue odyuenus B 10 kiacce.

[IpencraBienue NaHHBIX C TOMOUIbIO Tabmui u auarpamM. CpenHee apudMeTHUEcKoe, MeIuaHa,
HaI/I6OJ'IBIHee W HaMMCHBIICC 3HAYCHUA, pa3dMax, AUCIICPCHA U CTAHAAPTHOC OTKJIOHCHHUE YHCIIOBBIX
HabOpOB.

ChnydvaiiHble DKCIEPUMEHTHI (OMBITBI) ¥ CIy4aiiHble COOBITHSI. ODJIeMEHTapHbIe COOBITHS (MCXOPBI).
BeposiTHOCTD citydaiftHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH. CiydaliHbIE OIBITHI C
PaBHOBO3MO>KHBIMH DJIEMEHTAPHBIMU COOBITHSIMU. BEposITHOCTH COOBITHIT B OTBITAX C PABHOBO3MOKHBIMHU
3JIEMEHTaPHBIMH COOBITHSIMU.

Onepanuu Haja COOBITHSMH: TepeceucHUe, OObEIUHCHUE, NMPOTHBOIIOJIOKHBIC COOBITHS. Jluarpammbl
Oitnepa. ®opmyra CIOKEHHS BEPOSTHOCTEH.

VYciioBHasi BEpOSITHOCTh. YMHOXEHHUE BepoaTHocTel. JlepeBo ciyuaiiHOro skcrepuMmenta. dopmyiia
MTOJTHON BEPOSITHOCTH. HezaBucumMbie COOBITHS.

Komb6unaroprnoe mpaBuio ymHoxkeHus. [lepecranoBku n Qaxtopuan. Yucno coderanuil. TpeyromsHUK
ITackamns. ®opmyna Ouaoma HeioToHa.

BunapHbIl ciay4aliHBIA ONBIT (MCHBITaHWE), ycleX M Heyngada. HesaBucumble ucnbiTanusi. Cepus
HE3aBHCUMBIX HCIIBITAHUHN 10 IepBoro ycrexa. Cepusi HE3aBUCUMBIX UCIIBITaHUH bepHym.

CrnyuaitHass BennuuHa. Pacnpenenenune BeposiTHocTed. [Imarpamma pacnpenenenus.  Ilpumepst
pacrpeneneHuii, B TOM YHCIIe, TEOMETPHUUECKOE 1 OMHOMHUAIBHOE.

2.1.5.9.3. Conepxanue odyuenus B 11 kiacce.

UucnoBble XapaKTEePUCTUKH CIyYalHBIX BEIMYMH: MATEMATHUECKOE OXKUAaHUE, AUCTIEPCUS U CTAHJAPTHOE
oTkiaoHenue. I[IpuMepsl NpUMEHEHHS MaTeMaTHYEeCKOTO OXUIAHUS, B TOM 4YHUCJIE B 3aJadax wu3
MOBCETHEBHOW KM3HU. MaTeMaTHYeCKOe OKHaHHe OMHAPHOHN CIy4dailHOW BeNMYMHBL. MareMaTudeckoe



OKUJIaHUE CYMMBI CITyYalHBIX BEIMUYUH. MaTeMaTH4ecKoe OXHJIaHWE U TUCIIEPCUs] TEOMETPUIECKOTO U
OMHOMMAIILHOTO PACTIPEICIICHHMN.

3aK0oH OOJIBIINX YHUCEN U €r0 POJib B HAYKE, IIPpUPOAC U 06HIGCTB6. BI:I60p0‘IHI;II>i MCTO HCCHCILOBaHHﬁ.

IIpumepsl HENpepBIBHBIX CIydallHBIX BenMWYUH. [lOHATHE O MJIOTHOCTH pacHpeAeneHus. 3ajaud,
MIPUBOSAIINE K HOPMAJILHOMY pacmpesienieHuto. [IoHsaTre 0 HopMaIbHOM pacipeaesICHUH.

2.1.5.9.4. TIpeameTHbIe pe3ynbTaTHl OCBOCHUS yUueOHOTO Kypca «BeposaTHOCTh U cTaTUCTHKA» Ha 0a30BOM
YPOBHE Ha YpOBHE CpEIHEro oOuero oOpa3oBaHUS OPHEHTUPOBAHBl HA JIOCTHXKEHUE YpPOBHS
MaTeMaTHYeCKOH IpaMOTHOCTH, HEOOXOAUMOrO IS YCHEIIHOTO PEeIIeHHs 3a/1a4 ¥ MpobJieM B peabHON
JKU3HH U CO3[aHUE YCIOBUH ISl UX OOIIEKYJILTYPHOTO Pa3BUTHSI.

2.1.5.9.4.1. lIlpenmeTrHble pe3yabTaThl IO OTHEIBHBIM TeMaM Y4eOHOro Kypca «BeposTtHocTh H
cratuctukay. K xonmy 10 kiacca oOyyaromuiicss HayqauTcs:

YUTaTh U CTPOUTH Ta6J'II/IIH)I " IuarpaMMmal;

OIepUpOBaTh MOHATUSMH: CpefHee apuMeTHYecKoe, MeAnaHa, HanOoJbllee, HaUMEHbIEe 3HAYCHHE,
pa3Max MaccuBa YHCIIOBBIX TAHHBIX;

ONEpHUPOBaTh MOHATHAMU: CIy4alHBI SKCHEPUMEHT (ONBIT) M CiIydailHOE COOBITHE, 3JEMEHTapHOE
coObITHE (9JIEMEHTApHBIA HMCXO0J]) CIy4ailHOTO OIbITA, HAXOOUTh BEPOSITHOCTH B OIBITaX C
PaBHOBO3MOXKHBIMH CITy4YalHBIMH COOBITHSIMH, HAaXOAWUTh W CPaBHUBATH BEPOSTHOCTH COOBITHH B
M3YYEHHBIX CITy4allHBIX SKCIIEPHUMEHTaX;

HaXOoAWTh W (POPMYJIHPOBATH COOBITHA: IMEpPECCUCHHE W OOBCIUHEHHE JAaHHBIX COOBITHH, COOBITHE,
MPOTHUBOIIOJIOKHOE JaHHOMY COOBITHIO, TOJIb30BATHCS AMarpaMMmamu Oitiepa U QOpMyJIOoNH CIOKEHHS
BEPOSATHOCTEH TPU PEIICHUHU 3a]1a4;

OTIEpUPOBATh TIOHATHUSMHU: YCJIOBHAsI BEPOSTHOCTH, HE3aBUCHUMBIC COOBITHS, HAXOIUTh BEPOSITHOCTH C
MOMOUIBIO MPABUJIAa YMHOXKEHUS, C TOMOIIBIO JIEPEBA CIYYaHOTO OMBITA;

NPUMEHATh KOMOMHATOPHOE MIPAaBUIIO YMHOXKEHUSI ITPH PELICHUN 3a]1ay;

ONEpUPOBATh MOHATHAMU: HCIBITAHNE, HE3aBUCUMBIE HCIIBITAHUSA, CEpUS MCIBITAHUH, YCIIEX U HEeyJaua,
HaXOJIUTh BEPOSITHOCTH COOBITHH B CEPUM HE3aBUCHMBIX HCHBITAHUH 1O MEPBOTO ycliexa, HAaXOAUTh
BEPOSITHOCTH COOBITHH B CepUU MCTIbITaHUK bepHyuy;

OINeprUpoOBaATL  MOHATUSIMMU: cnyqaﬁHaﬁ BCJIMYUMHA, PACHpPCACIICHUC BepOfITHOCTeﬁ, AuarpaMma
pacnpeaciacHus.

2.1.5.9.4.2. lpenmeTHbIe pe3yibTaThl 1O OTHEIBHBIM TeMaM Yy4eOHoro Kypca «BeposTHOCTh
cratuctukay. K xonmy 11 kiacca oOyyaromuiicss HayduTcs:

CpaBHUBATh BCPOATHOCTHU 3HAYCHUI cnyqaﬁHoﬁ BCJIMYMHBI MO pacnopeACICHUIO WIX C TOMOLIBIO
Auarpamm;

OMEepUpOBaTh TOHATHEM MATEMaTHYECKOrO OXHJAHWS, NPUBOIUTH MNPHUMEPHI, Kak MPUMEHICTCS
MaTeMaTHYECKOe OKUIAHUE CIYyYalHOW BETMYUHBI HAXOJUTh MATEMATHUECKOE OXKHUIAHUE MO JAaHHOMY
pacrhpeeieHHuIo;

HUMCTD IIPEACTABJICHUEC O 3aKOHC OOJIBIIINX YHUCCII,

HUMETDH IMMPEACTABJICHUE O HOPMAJIBHOM PaCIIpCACICHUN.
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