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denepanpHas pabodas mporpamMma 1mo yueoHomy npeamety «MaTemaTukay
(6a30BbIN ypoBEHB) (MpeaMeTHas: 001acTh «MaTtemaTuka u HHOOPMATHUKaY ) BKIIFOYACT
MOSICHUTEIIFHYIO 3aMKCKY, COJIepKaHne 00yUeHUs, TNIAHUPYEMBIC Pe3yJIbTaThl OCBOCHUS
IIPOTPaMMBI II0 MaTEMATUKE, TEMAaTUYECKOE TUTAaHNPOBAHUE.

[TosicHuTenTbHAS 3alCKa OTpakaeT OOIIUE e U 3a/1a9d U3YYCHHUS MaTEeMaTHKH,
XapaKTePUCTHKY TCUXOJOTUYCCKUX TPEANOChUIOK K €€ W3YYCHHIO OOydJaromnMucs,
MECTO B CTPYKType Y4eOHOro IjiaHa, a TakXKe IMOAXOIbI K OTOOPY COJEp)KaHUs, K
OTIPEJICTICHUIO TFIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue 0Oy4deHHUsSI PACKpbIBAET COJEpKATEIbHBIE JIMHUM, KOTOPHIC
npeIaraloTes A1 00s3aTeIbHOTO H3yUeHHS B KaXKI0M KJlacce Ha YPOBHE CPEITHETO

o01ero oOpa3oBaHusI.

[TnanupyeMbie pe3ysbTaThl OCBOCHHS MPOTPAMMBI 10 MAaTEMAaTHKE BKIIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEpHOa OOYYCHHS Ha YpPOBHE
cpenHero ooiiero oOpa3oBaHus, a TaKXe MPEAMETHBIC JOCTHKEHUSI 00yUYaroIerocs: 3a
KQK/JIbI 101 00yUYeHUSI.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 MaTeMaTHKE Ha YpPOBHE CpenHero oOiiero oOpa3oBaHuUs
paszpaborana Ha ocHoBe PI'OC COO c y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMUIA,
NPEABABISIEMBIX K MaTEMaTHYECKOMY OOpa3oBaHUIO, U TPATUIUNA POCCUHUCKOTO
oOpazoBaHus. Peanuzamusi mporpaMmbl MO MaTeMaTUKE OOECIEYMBACT OBJIAJICHUE
KJIFOYEBBIMU KOMIIETCHIIMSAMH, COCTaBJISIIOIIMMHM OCHOBY IS CaMOpa3BUTUS U
HEIMPEPHIBHOTO 00pa30BaHUsl, IE€JIOCTHOCTh OOIIEKYJIbTYpPHOTO, JHUYHOCTHOTO H
MO3HABATEILHOTO Pa3BUTHSI IMYHOCTH O00YUAIOIIUXCSI.

B nmporpamme mo MaremaTuKe yUTE€HBI M€ U TojoxxkeHus: KoHuenuuu pa3zBuTHs
MatemaTudyeckoro ooOpasoBanusi B Poccuiickoit ®enepanuu. B cooTBeTCTBUU C
HAa3BaHUEM KOHIICMIIMM, MaTeMaThudeckoe oO0pa3oBaHWE JODKHO, B YacCTHOCTH,
MPENOCTABIATh KaXJAOMY OOy4aromeMmycss BO3MOXKHOCTh JOCTHIXKEHHUS YPOBHS
MaTeMaTUYECKUX 3HAHUN, HEOOXOAMMOro [Jis JaJbHEHIEH YCHEIIHOW KU3HU B
obmectBe. IMeHHO Ha perieHue ATOM 3ajauM HalejeHa MporpaMma Mo MaTeMaTHKe
0a30BOT0 YPOBHSI.

B smoxy mmdpoBoit Tpanchopmaiuu BceX cdep deraoBeUYSCKON ACATEITBHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBEKOM ©0e3  0a30Boit
MaTeMaTUYeCKOW TOATOTOBKH. VY’K€ B IIKOJE MaTeMaTHUKa CIYXHUT OIMNOPHBIM
MPEAMETOM JIJISl U3YyUYEHHUS CMEXKHBIX TUCIUIUINH, @ B )KM3HU TOCJE IIKOJIBI PeaibHOU
HEOOXOMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHUE, YTO TPeOyeT MOTHOIICHHON
0a30Bol 00111€00pa30BaTEILHON MOATOTOBKH, B TOM 4YHCJIE U MaTeMaTH4YECKOH. ITO
00YyCIIOBJIEHO TE€M, YTO B HAIlU JHU PACTET YHUCJIO CIEHHATbHOCTEH, CBS3aHHBIX C
HETMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTUKU: U B cdepe SKOHOMUKH, U B OM3HEcCe, U
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B TEXHOJIOTMYECKUX O0JACTAX, U Jake B ryMaHUTapHbIX chepax. Takum oOpazom, Kpyr
oOydJarormuxcsi, i1 KOTOPBIX MaTeMaThKa CTaHOBUTCS 3HAYMMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIUPSETCS.

[IpakTrueckasl MOJIE3HOCTh MAaTEMATHKU OOYCJIOBJIEHa TE€M, YTO €€ MpeIMETOM
ABIIAIOTCS (DyHIAAMEHTaIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM
OTBITE, JI0 JOCTAaTOYHO CJIOKHBIX, HEOOXOIWMBIX JUISI Pa3BUTHS HAYYHBIX U
TEXHOJIOTUYECKHX uJeH. be3 KOHKpPETHhIX MaTeMaTUYeCKHX 3HAHWM 3aTpyJHEHO
NOHMMAaHUE TPHUHIMIIOB YCTPOMCTBA M HCHOJb30BAHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W UHTEPIpETAllds Pa3HOOOpa3HOM  COLMANIbHON, HSKOHOMHYECKOM,
MOJIMTUYECKOW ~ mHpopManuu, Mamod(pGeKTHBHA TIOBCEIHEBHAS  MPAKTHYECCKAs
nesteabHOoCTh.  KaknmoMy 4enoBeKy B CBOEH KU3HU MPUXOJUTCS  BBINOJIHATH
JIOCTATOYHO CJIO)KHBIE PACU€Thl M COCTABJIATH HECIOXKHBIE AITOPUTMBI, HAXOIUTH
HY)XHbIE (QOpMYJbl U TPUMEHATH WX, BIAACTh MPAKTUYECCKUMHU TpPUEMaAMHU
FeOMETPUYECKUX U3MEPEHUN U MOCTPOEHUM, YUTaTh UHGOPMAIIKIO, PE/ICTABICHHYIO B
BUJly TaOJMIl, OAUarpaMM ¥ TpaduKOB, XUTh B YCIOBHUSIX HEONPEACIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapakTep CIIydalHbIX COOBITHH.

OnHOBpEeMEHHO C pacuiupeHueM chep NpUMEHEHUs MaTEMAaTHKU B COBPEMEHHOM
oOmiectBe BCE 0OoJjiee BaXXHBIM CTAHOBHUTCS MAaTEMAaTHUYECKUH CTHIIb MBIIUICHHUS,
MPOSIBIIIONINICA B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3ydeHHs
MaTeMaTUKU B apceHajd MNpUEMOB M METOJOB MBIIIJICHUS] YEJIOBEKAa E€CTECTBEHHBIM
00pa30M BKIIIOUAIOTCA MHIAYKLMS U ASAYKIUsA, 0000IICHUE U KOHKPETU3AIlUs, aHAIU3 U
CUHTE3, Kiaccu(dukanus U cucremMaTu3aius, adcTparupoBaHue u aHajgorus. OObEKTHI
MaTeMaTHYECKNX YMO3aKJIIOUYEHUW, NpaBUja HX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTUYECKUX  TMOCTPOEHUM,  CIOCOOCTBYIOT  BBIPAaOOTKE  YMEHHS
dbopmynupoBaTh, OOOCHOBBIBATh U JIOKA3bIBATh CYXIEHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIIUICHHE. MaTemMaTuke MPUHAMICKHUT BEIyIast poiib B (hOpMUPOBAHHUH
NTOPUTMUYECKON KOMIIOHEHTBI MBIIUICHUSI U BOCIIUTAHUU YMEHUW JEWCTBOBATH IO
3aJIaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATh HOBBIE. B
MpoIlecCe PEeIlIeHUs 3a7a4 OCHOBHOW y4yeOHOMW NESITEILHOCTH Ha YPOKax MaTEeMaTHUKHU
pPa3BUBAIOTCS TBOPUYECKAs U MPUKIAJAHAS CTOPOHBI MBIIILICHUS.

OOyuenue mMaTeMaTuke TAaET BO3MOKHOCTb pPa3BUBATh y 00YyYarOUIUXCs TOYHYIO,
palMOHAJIBHYI0 U UH(POPMATUBHYIO peuYb, YMEHHE OTOMpATh HanboJiee MOAXOISAIINE
SI3IKOBBIC, CHUMBOJIMYECKHUE, Tpauueckue CpeAcTBa i BBIPAKCHHUS CYXKIACHUU U
HaIrJISIAHOTO UX MPEICTABICHUS.

HeoOxoaumbiM KOMIIOHEHTOM OOIIIel KyJbTypbl B COBPEMEHHOM TOJIKOBAHHUH
SABJISIETCS ~ OOIee 3HAKOMCTBO C  METOAaMHU  TIO3HAHUS  JIEUCTBUTEIHLHOCTH,
MpEeACTaBICHUE O TMpeIMEeTe U METOJe¢ MaTeMaTHuKHU, €ro OTJIMYHMS OT METOJIOB
€CTECTBEHHBIX ¥ TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUSI MAaTEMATHKHU JJIS



pelieHusl Hay4YHbIX M MNPHUKIATHBIX 3aAad. TakuMm o0pa3oMm, MaTeMaTHYecKoe
oOpa3oBaHHe BHOCUT CBOM BKJIaJ] B (JOPMHUPOBAHUE OOIIEH KyIbTYphl YETIOBEKA.
W3ydyeHnne mareMaTuku CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHHUIO YEJIOBEKa,
NOHUMAHHUIO KPAacoThl M U3ALIECTBA MaTEMaTHUYECKUX PACCYKACHUN, BOCHPHUSTHIO
reoMeTpruecKux (popM, YCBOCHHUIO UAECH CUMMETPHH.
[TpuopuretnpiMu 1ienaMu 00yuyeHus: MatemaTtuke B 10—11 kmaccax Ha 0a3oBOM
YPOBHE SIBJISIFOTCSI:

dbopMHupOBaHUE IEHTPAIBHBIX MATEMAaTHYCCKUX TOHSITHH (YUCIO, BEIWYHHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEpPOSTHOCTh, (QYHKIHS), OOCCICUHBAIONIUX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa3oBaHMs 00yUYalOIIUXCS;
No/iBeIcHrEe 00y4aronInuXcsl Ha TOCTYIMHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3H
MaTeMaTUKU U OKPYXKAIOLIEro MHpa, MOHMMAHME MaTEeMaTUKH KaK YacTh oOIiei
KYJbTYpbl UEJIOBEUECTBA; Pa3BUTHE MHTEIUICKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOydJaronuxcsi,  MMO3HABaTEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX  YMEHHH,
KPUTHYHOCTH MBILIJIEHUSI, UHTEPECA K U3YUYEHUIO MAaTEMAaTUKU;

(bOpMHpOBaHI/IC (bYHKHHOHaHBHOﬁ MaTEMaTHUYE€CKOM I'paMOTHOCTH: YMCHUA

pacro3HaBaTh MaTEMAaTUYECKUE ACIEKThl B PEaJIbHBIX JKM3HEHHBIX CUTyallUsX H IpU
U3YYEHUU  JIPYTUX  Y4EOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE MaTeMaTUKA U CO3/1aBaTh
MaTE€MaTUYECKUE MOJEIH, NMPUMEHATh OCBOEHHBI MaTEeMaTHYEeCKWW ammapar s
peLIEHUs] MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HWHTEPIPETUPOBATh M OLICHUBATH
NOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHHUSIMU cofepkaHusi MaremaTukn B 10—-11 kimaccax sBISOTCS:
«HUucna v BbIYHUCIECHUD», «ANredpa» («Anredpandeckue BhIPAKEHUSD, «YPABHEHUS U
HEPaBEHCTBAY), «Hauana MaTEeMaTUYeCKOro aHaIM3ay, «I"eomeTpus»
(«'eomerpuueckue GuUrypsl u ux cBocTBay, «3MepeHne reoMeTpruIeCcKX BEIMUUHY ),
«BeposATHOCTh M CTAaTUCTHKA». J[aHHBIE JTMHUU Pa3BUBAIOTCS MapajUIebHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOHM, OJIHAKO HE HE3aBHCHMO OJ[HA OT JPYroH, a B
TECHOM KOHTaKTe W B3auMozeiicTBuu. Kpome 3TOoro, mx oOBEOUHSET JOrhyecKas
COCTaBIIAIONIAs, TPAJAUIMOHHO TMIPUCYyIIasi MaTEMAaTHKE U IPOHU3BIBAIONIAS BCE
MaTeMaTH4YeCKHe Kypchbl M copaepkarenbHbie duHuU. ChopmymupoBannoe B OI'OC
COOQO TpeboBaHuE «BIAJEHUE METOAAMH JOKA3aTEIbCTB, AJITOPUTMAMHU PEILICHUS 3a/aY,
ymMeHue GopMyJUpOBaTh OMNPEIENCHUsl, aKCHOMbl U TEOPEMbl, MPUMEHSITh UX,
MPOBOJAUTH JOKA3aTENbHBIE PACCYKJICHHS B XOJI€ PELICHUS 3a]1a4» OTHOCUTCS KO BCEM
y4eOHbIM KypcaMm, a (OPMHUPOBAHHE JIOTUYECKUX YMEHHH pacrpeienseTcsl 1Mo BCeM
rojiaMm oOy4eHus: Ha ypOBHE CpPeJHEro 0011ero oopa3oBaHusl.

B cootBerctBUn ¢ ®I'OC COO maTemaTuka SBIsSIETCsl 0053aTebHBIM IPEIMETOM
Ha JIaHHOM ypoBHE oOpasoBanwms. [Iporpammoii 1Mo MareMmaTtuke MpeayCMaTpUBACTCS
u3ydyeHue ydeOHoro mpeamera «MaTemaTuka» B paMKax TpEX YUYEOHBIX KYpCOB:
«Anrebpa W Hayalla MaTeMaTHYEeCKOro aHaimuza», «l'eomerpusi», «BeposTHOCTh U
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craTucThkay. MOpMUPOBAHUE JIOTUYECKUX YMEHHH OCYIIECTBISETCS Ha MPOTSHIKEHHUU
BCEX JIET 0O0y4YeHHUsS Ha YPOBHE CpPEIHEro oO0Imero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJICPKAHUE BCEX HA3BAHHBIX BBIINIC YICOHBIX KYPCOB.

Oob11ee uncIo YacoB, PEKOMEHIOBAaHHBIX ISl U3y4eHUs] MaTeMaTuku — 340 4acoB:
B 10 xmacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 gacoB (5 yacoB B
HEJIETIO).
IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/IHET'O OBIIEI'O OBPA3OBAHUSA

N3yyeHne matreMaTUKH Ha YpPOBHE OCHOBHOI'O OOWIEro 0Opa30BaHMs HAIMPABIEHO
Ha JOCTHMXEHHE OOy4YaloIIMMUCS JIMYHOCTHBIX, METANpPeIMETHBIX U TPEAMETHBIX
0o0pa30BaTeNIbHBIX PE3YIbTATOB OCBOCHHUS yUEOHOIO IIpeIMETa.

JIMYHOCTHBIE PE3YJIbTATbI

B pe3synbpTaTe n3ydeHuss MaTeMaTUKU Ha YPOBHE CPEAHEro o0IIero oopa3oBaHus y
oOyuatomierocs OyayT cpopMUPOBaHBI CJIECIYIONINE JIUYHOCTHBIC PE3YIbTATHI:
1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKJIAHCKON TMO3UIMKA OOYYarOlIErocsi KaK aKTUBHOTO M
OTBETCTBEHHOTO YJIEHa POCCHUUCKOTO OOIIECTBa, MPEACTABICHUE O MaTEeMaTUYECKHUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, IPOLEAYP TPaXKIaHCKOTO
oO1ecTBa (BHIOOPHI, OMPOCHI U APYTO€), YMEHHE B3aMMOJICHCTBOBATH C COIIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMUSIMHU U Ha3HAYCHUEM,;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOW WJIEHTUYHOCTH, YBaXKEHUS K
MPOIIOMY W HACTOSIIIEMY POCCUHUCKOM MaTeMaTHKHU, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCHICKMX MAaTEMATUKOB M POCCHUUCKOW MAaTeMaTHYE€CKOW IIKOJIbI,
UCITIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUUCKOro Hapoaa, CPOPMHUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEJICHMS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUM HAYKH U JIESATEIbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIFOYasi ~ 3CTETUKY MaTE€MaTUYECKHUX

3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEUIeHUH, pacCykKJIeHUH, BOCIPUUMYUBOCTH K

MAaTCMATUYICCKUM ACIICKTaM PA3JIMYHBbIX BUJOB UCKYCCTBA,



5) pu3nuecKoro BOCIUTAHHUS:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITH MAaTEMATUIECKUAE 3HAHUS B MHTEPECax
3I0pOBOrO0 M 0€30macHOro oOpas3a >KW3HH, OTBETCTBEHHOE OTHOLIEHHUE K CBOEMY
3I0pOBBIO  (3I0pOBOE TUTaHUE, COATAaHCUPOBAHHBIM PEXUM 3aHATHUA U OT/AbIXA,
peryisipHas pu3nyeckasi akTUBHOCTh), (PU3HMUECKOE COBEPIIICEHCTBOBAHUE MPU 3aHATHUSAX
CIIOPTUBHO-03/IOPOBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HaHUE LIEHHOCTU TPYAO0JtOOUs, HHTEPEC K pa3IMYHBbIM
chepam mnpodeccHuOHANbHONW JIESATEIbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOd u €
MPWIOKEHUSIMA, YMEHHE COBEpPINAaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccun
peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IUJIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTU4YeCKOMy OOpa30BaHHUIO U CAaMOOOPA30BAaHUIO HA MPOTSXKEHUU BCEH KU3HH,
FOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUM MPAKTHUYECKUX 3aJa4 MaTEMaTHYECKOMN
HaIpPaBJICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTD HKOJIOTUUECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS COLIMAIBHO-
HPKOHOMHYECKHUX TIPOIIECCOB HA COCTOSHUE TMPUPOTHONM ¥ COIMAIBHOW CpEbl,
OCO3HaHWE TJI00aTBLHOTO XapakTepa SKOJOTHYECKHX NpoOJIeM, OpHUEHTamus Ha
NpUMEHEHUE MAaTEMaTUYECKUX 3HAHHUM JJIsi pelIeHHs 3ajad B OO0JACTH OKpYKarollen
cpenbl, IJIAHUPOBAHHE TIOCTYNKOB W OLEHKH HX BO3MOMHBIX TOCIEICTBUM IS
OKPYXaroen Cpeabl;
8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKW U OOIECTBEHHOW MPAKTUKHU, TOHUMAHHE MAaTeMaTHYECKON HAYKH Kak
chepsl 4eIOBEUSCKON JACATEIBHOCTH, 3TAMOB €€ Pa3BUTHUS M 3HAYUMOCTH JIJIS Pa3BUTHS
[IMBUJTU3AIINH, OBJIAJICHUE SI3BIKOM MaTeMaTUKA M MaTeMaTUYeCKOW KyJIbTYpOoll Kak
CpPEICTBOM TO3HAHWA MHpA, TOTOBHOCTh OCYIIECTBJISTh IMPOEKTHYIO u
WCCIIEIOBATEILCKYIO IEITEIbHOCTh MHANBUYATLHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpTare OcBOeHHS MpOrpaMMbl IO MaTeMaTHKE Ha ypPOBHE OCHOBHOTO
obmero oOpa3oBanusi y oOyuwaromerocsi OyayT chOpPMHPOBAaHBI MeETalpeAMETHBIC
pe3yJbTaThl, XapaKTePU3YIOIIUECS OBJIAJICHUEM YHHUBEPCAIBHBIMHU ITO3HABATEIHLHBIMU
JICHCTBUSMH, YHUBEPCATbHBIMU KOMMYHHKATUBHBIMA  JICHCTBUSAMU u

YHUBEPCAIBHBIMU PETYJISITABHBIMU JIEUCTBUSAMM.

Ilo3naBareqbHbIe YHHBEPCAJIbHbIE yqeﬁﬂble nercTBuA Ba3zoBbie
Jornyeckue 1eCcTBUA:



BBISBISATH M XapaKTEpPU30BATh CYIIECTBEHHbIC IPU3HAKK MATEMaTHUYECKHUX
00BEKTOB, TMOHSATHN, OTHONICHUN MEXTYy MOHATHUSAMHU, (OPMYIUPOBATH OMpPEACIICHUS
MOHATHH, YCTaHABIMBAThH CYIIECTBCHHBIM MPU3HAK KIACCH(UKAIMKM, OCHOBAHUS IS
00001IeHUsT W CpaBHEHHUS, KPUTEPUM TMPOBOJUMOIO aHalM3a; BOCIPUHUMATD,
dbopMyIHpoBaTh U MPeOOPa30BBIBATh CYXKJICHHUS: YTBEPAUTEIbHBIE U OTPHUIIATEIbHEIE,
CIVMHWYHBIE, YacTHbIE ®  OOImMe, YCIOBHBIC; BBIABIATH  MaTEMaTHUYECKUC
3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpPEUHs B (akTax, JaHHBIX, HAOIIOJACHUIX U
YTBEPXKJICHUSX, Mpeajiaratb KpUTECPUU I BBISIBJICHUSI 3aKOHOMEPHOCTEHW W
MIPOTHUBOPEUH; JE€JaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJUTh CaMOCTOATEIBHO JOKA3aTeJIbCTBA MaTEMaTUUYECKUX YTBEPKICHUMN
(OpsiMble U OT MPOTUBHOTO), BHICTPAaUBATh APryMEHTAIIUIO, MPUBOJIUTH MHPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHUS W BBIBOJIBI; BBIOMPATh CIIOCO0
peleHust yueOHOM 3a7add (CpaBHHUBATh HECKOJIPKO BApUAHTOB PEIICHUS, BBIOUPATH
HanOoJiee MOAXOAAIIUN C YUETOM CaMOCTOSITEILHO BBIICICHHBIX KPUTEPUER).

ba3oBble ncciaenoBarejabCKHe 1eCTBHUSA.

VCIIOJIb30BaTh  BONPOCHI KaK MCCIEHOBATEIbCKUM HMHCTPYMEHT IIO3HAHUS,
bopMyIUpOBaTh BOMPOCH, (PUKCHPYIOIMIKE MPOTHBOpPEUHE, MPOOIEeMy, YCTaHABIMBAThH
UCKOMO€ U JlaHHO€, (OpPMUPOBATh THUIOTE3y, ApPryMEHTHPOBATh CBOIO IO3UIIHIO,
MHEHHUE; TPOBOAUTH CAMOCTOATENBHO CINIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO  3aBUCUMOCTEM  MEXIy  OOBEKTaMHu,  SIBICHUSIMHU, IPOIECCAMM;
CaMOCTOATENIbHO  (popMynupoBaTh 0000IIEHHS H  BBIBOABI IO  pe3yjbTaTam
MPOBEAEHHOTO HAOIIOJCHUS, MCCICAOBAHUS, OIICHUBATH JOCTOBEPHOCTHh IOJYYEHHBIX
pe3yJbTaToOB, BBIBOAOB U 00OOIIEHUI; NPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE
Mpolecca, a TAKXKE BbIJIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaumeii:

BBISBJIATH Ae(UIIMTHI UH(POPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOMPOC
W JUIsl pellieHUs 3aJlauu; BbIOMpaTh MH(POpPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX THUIIOB,
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MUHPOPMAIUIO Pa3TUYHBIX
BUJIOB B (OPM TIPEACTABICHUS; CTPYKTYpHpOBaTh MH(POpMAINIO, MPEICTABIATL € B
pa3MuHbIX  (opMax, HIUTIOCTPUPOBATh TpaUUECKH; OICHHUBATh HAJIEKHOCTD
nHpopMaru o CaMOCTOSITEIIBHO c(hopMyJIMPOBAHHBIM KPUTEPUSIM,
c(hOopMyITMPOBAaHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHI)Ie YHHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

BOCIIPUHUMATDL U (I)OpMYJ'II/IpOBaTB CYXKICHUA B COOTBCTCTBHUU C YCIIOBUSAMU
H nejisiMmu O6H_ICHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPpaKaTb CBOIO TOYKY 3PpCHHA B YCTHBIX U
IMUCbMCHHBIX TCKCTAaX, AABATb IOJACHCHHUSA IO XOAY PCIICHUA 3aadd, KOMMCHTHUPOBATDH
HOJ'Iy‘-IGHHBIfI pe3yJIbTar; B XO0J€ O6CY)KI[€HI/I$I 3a/1aBaTb BOIIPOCBHI II0 CYHICCTBY



o0CyXIaeMoil TeMbl, TPOOJIEMBI, peliaeMol 3a/1a4u, BbICKa3bIBaTh WICH, HAIICJICHHBIC
Ha TMOWCK PEIICHUS, COMOCTABIISITH CBOU CYXKICHUS C CYKICHHUSIMU JIPYTUX YIACTHUKOB
nuanora, OOHAapy)KHMBaTh pAa3HUYAe W CXOJCTBO TIO3WIMK, B KOPPEKTHOW ¢opme
(GbopMyIMpOBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS, MPEACTABIATh PE3YyIbTaThl PEIICHUS
3a/la4¥, SKCIIEPUMEHTA, WCCIICIOBAHUS, MPOCKTA, CAMOCTOSTEIHLHO BBHIOMpATh (hopmar
BBICTYIUICHUS C YIETOM 3aJ1a4 PE3EHTAIIMN U OCOOCHHOCTEH ayAuTOPHUH.

PeryasitTuBHble YyHUBepCAJIbHbIE YUeOHbIE 1eHCTBUS
CaMoopraHmaunﬂ:

COCTABJISITh IUIAH, AJITOPUTM pEUIEHUS 3aJadyd, BBIOMpAaTh CIOCOO pEHIEHUS C
y4€TOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbBIN HHTEJJIEKT:

BJIAJI€Th HABBIKAMU [TO3HABATEIILHON PEPIICKCUN KaK OCO3HAHMS COBEPILIAEMBIX
JNEUCTBUA M MBICIUTENBHBIX IIPOLIECCOB, HMX PE3YyJbTAaTOB, BIAAETh CHoco0aMu
CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M pe3ysbTaTa PEIICHUs MaTeMaTU4YeCKON
3a/lauM; NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPH PEUICHUH 3ajau,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTbh Ha OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX,
HalJIEHHBIX OUIMOOK, BBISIBIEHHBIX TPYAHOCTEW; OLICHMBATh COOTBETCTBUE pe3yJIbTaTa
LEIN U YCIOBHIM, OOBSICHATh MPUYHUHBI JOCTUKEHUS WM HEIOCTUKEHUS pPe3yJbTaTOB
NEeSATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OILIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEIBHOCTD:

NOHMMAaTh M HCIOJIb30BaTh NPEHMMYLIECTBA KOMAaHIHOM W WHIAMBUIYAJIbHON
paboThl MpU pelIeHUH Y4eOHbIX 3a7ad, NPUHUMATh LEIb COBMECTHOW IEATEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboThl, pachpenensiTh BUAbI padorT,
JIOTOBApUBATLCA, OOCYXJaTh TPOIECC W pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOIEH; Yy4acTBOBATh B IPYMIOBBIX (opMax paboThl (00CyXAeHHs, OOMEH
MHEHUH, «MO3TOBbI€ WITYPMbD» M HHBIE), BBINOJHATH CBOK YacTb pabOThl M
KOOPAMHUPOBATh CBOM JIEHUCTBUS C JIPYTUMH YJI€HAMH KOMAaHJbl, OLIEHUBATh KaueCTBO
CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUACTHUKAMU
B3aUMOJICHCTBUA.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS MNPOTPaMMbl MO MaTeMaTHKEe Ha 0a30BOM
YpOBHE Ha YpOBHE CPEJIHEr0 OO0IIero o0pa3zoBaHus MPEACTABICHbI 0 TOJaM O0yYeHHUs
B paMKaX OTACJIbHBIX YU€OHBIX KYPCOB B COOTBETCTBYIOLIUX pa3zjieiax MpoOrpaMMmbl 10
MaTeMaTHKe.



OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

IMNOACHUTEJIBHASA 3AIINCKA

VY4ebnbplll Kypc «Anrebpa U HaYajla MaTEeMaTUYECKOTO aHaN3a» SBIISICTCS OJHUM
U3 HanboJee 3HAUUMBIX B MPOTPAMME CPEHEro OOIIeTo 00pa3oBaHUs, MOCKOIbKY, C
OJIHOM CTOpPOHBI, OH OO0ECHEYMBAET WHCTPYMEHTAJbHYIO 0a3zy Il M3Y4YeHUs BceX
€CTECTBEHHO - HAYYHBIX KypCOB, a C JAPYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE H
aOCTpaKTHOE MBILUICHHE OOyYarouIuxcsi Ha YpOBHE, HEOOXOIMMOM [UJIsi OCBOEHUS
y4eOHBIX KypcoB MH(OpPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B paMkax
yueOHOro Kypca «AinreOpa M Hadaja MaT€MaTHYECKOTO aHajau3a» oOydaroluecs
OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTopas (HOopMyJaupyer
CBOM JIOCTWKEHUS B MaTeMaTH4ECKOU (popme.

VY4eOHblil Kypc anreOpbl 1 Hauall MaTEMaTHYECKOTO aHau3a 3aKJIa/IbIBAET OCHOBY
JUISL YCIICIIHOTO OBJAJACHUS 3aKOHAMH (U3UKU, XUMHUH, OHOJIOTMH, TOHUMAaHUS
OCHOBHBIX  TEHJCHIMM HSKOHOMUKM U  OOLIECTBEHHOW  JKU3HHM, IIO3BOJISIET
OpUEHTHUPOBAThCA B COBPEMEHHBIX ULU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJIb30BaTh WX B IOBCEAHEBHON KW3HHM. B TOXe BpeMs OBIaJeHUE
aOCTpakTHBIMU U JIOTUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSMHU Pa3BUBAET
YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb YTBEPKIACHMUS,
UCIIOJIB30BaTh O0O0OIIEHNE M KOHKPETH3alHWI0, a0CTparupoBaHUE U aHAJOTHIO,
bopMHpYET KpeaTUBHOE M KPUTHUYECKOE MbIlIUIeHHe. B Xxoae u3ydeHust anreOpbl U
Hayajl MaTeMaTHMYeCKOro aHajliuM3a Ha YPOBHE CpelHero oomero o0pa3oBaHUs
oOydaroluecss  NOJy4YyalOT  HOBBIM  ONBIT  PELIEHUS  NPUKIATHBIX  3ajad,
CaMOCTOSITEJIBHOIO TMOCTPOCHHMSI MaTeMAaTHYECKUX MOJIENIe peanbHbIX CUTyalud H
MHTEPHPETAlUNA TOJYYECHHBIX PEIICHHM, 3HAKOMSTCS C NPUMEpaMH MaTeMaTh4eCKUX
3aKOHOMEPHOCTE B MPHUpPOJE, HAYKE M B MCKYCCTBE, C  BBIJAIOIIAMHUCS
MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VYyeOHblli Kypc anreOpsl M Hayal MaTeMaTH4YeCKOro aHaiau3a o0JagaeT
3HAYUTEIBHBIM BOCIUTATEIBHBIM IOTEHLMAJIOM, KOTOpPBIM peanu3yeTcs Kak uepes
y4eOHbIN MaTepua, CoCOOCTBYIOINI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U dYepe3 crnenupuky y4deOHOW NeATeNbHOCTH, TPEOYIOIIe CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOAOJKUTEIbHON KOHIIEHTPAllMd BHUMAHUS U OTBETCTBEHHOCTH 3a
IIOJIy4YEHHBIN PE3yJIbTAaT.

B ocHoBe mertomuku 00y4yeHus ainreOpe M HavajllaM MaTeMaTUYECKOro aHaiu3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHUS.
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B crpykrype mnporpamMmel 1o anreOpe M HadajgaM aHajiu3a BBIICISIFOTCS
CIENYIOIIME COJEPKATEIIbHO-METOIUYECKHE JUHUM: «YUuciia W BBIYUCICHUSY,
«DyHKIMU U Tpadukn», «YpaBHEHHs M HEpaBeHCTBa», «Hawama maremaTmueckoro
aHanusza», «MHoOXecTBa M Joruka». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE
JVHUM U3Y4YaloTCs Ha MPOTSIKEHUM JBYX JIET 00y4YEHHs] Ha YPOBHE CPEJHET0 OOIIEro
o0Opa3oBaHMsl, €CTECTBEHHO JOMOJHSS APYT Apyra M MOCTENEHHO HACHIIAsCh HOBBIMU
TEMaMH W paszenaMu. J{aHHbIA y4eOHbI KypC SIBJIIETCS MHTEIPATUBHBIM, MOCKOJBKY
o0BbeIMHsET B cebe COIep)KaHWE HECKOJIbKMX MaTeMaTHMYeCKUX IUCLUIUIMH: anreodpa,
TPUTOHOMETPHSI, MATEMATHYECKUIM aHAIIN3, TEOPHUsl MHOXKECTB U pyrue. 11lo mepe Toro
Kak oOydJaroliecs: OBIaJeBaloT BcE Oojee MIUPOKUM MAaTEeMAaTUYECKUM almnapaTroMm, y
HUX [IOCIIEIOBaTeNbHO (opMHpYyeTCs U COBEPIICHCTBYETCS yMEHHE CTPOUTH
MaTEMaTUYECKyI0 MOJENb PEANbHON CHUTyaluH, NPUMEHATH 3HAHMWs, IIOJyYCHHBIC B
yueOHOM Kypce «Aurebpa M Hayajla MaTeMaTHUYeCKOTO aHalu3a», JUIsl PEIIeHUus
CaMOCTOSITENIbHO  C(pOPMYJIMPDOBAHHOM  MaTeMaTHYeCKOM  3aJaud, a  3aTeM
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT.

CopnepxarenpHO-MeTOAUYECKass JIMHUA «Yucina W BBIYMCICHHS 3aBEpUIACT
(opMUpOBaHKHE HABBIKOB MCIIOJIIB30BAHUS JEHCTBUTENIBHBIX YHCEN, KOTOpoe ObLIO
HA4YaTO Ha ypOBHE OCHOBHOrO oOmiero oOpaszoBanusa. Ha ypoBHe cpemgHero ooOiero
oOpazoBanust  oco00€  BHUMaHUE  yaensercs  (OPMHUPOBAHUIO  IPOYHBIX
BBIYHCIIUTEIBHBIX HABBIKOB, BKJIIOYAIOUIMX B C€0s HCIOJIb30BAHHUE PA3IMYHBIX (POpM
3alMCHU JICUCTBUTENBHOTO YHCIA, YMEHUE PALMOHAIBHO BBINOIHATH JEHUCTBUSA C HUMH,
JeNnath NPUKHUIKY, OLEHUBaTh pe3ynbraT. OOyuwaromuecss TMOMy4aroT HaBbIKU
NPUOIMKEHHBIX BBIUMCICHUM, BBINOJIHEHHUS JEHCTBUA C YUCIaMH, 3allCaHHBIMH B
CTaHAapTHOM (opme, HCIOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS
YHCJIOBBIX BBIPAXKEHUU.

ConepxkarenpHass JIMHUS «YPaBHCHHS W HEPABEHCTBA» peaU3yeTCs Ha
MPOTSHKEHUN BCEro oOydYeHHUs Ha ypOBHE cpeaHero odmiero oopa3oBaHus, MOCKOIBKY B
KKJIOM pasjiesie IMporpaMMbl TPETYCMOTPEHO peIIeHHe COOTBETCTBYIOIIMX 3ajad.
OOyuaromyecs OBIaJACBAIOT PA3IMYHBIMA METOJAMHU PEIICHUS IIEJbIX, PAllMOHABHBIX,
UPpAMOHATBHBIX, IMOKA3aTEIbHBIX, JIOTAPU(IMHUUECKHUX ¢ TPUTOHOMETPHUSCKHUX
YpaBHCHHM, HEPABEHCTB M HX cucTeM. [loidydeHHBIE yMEHHUS HCIOJB3YIOTCS IIPH
HCCIIeIOBaHUKM (DYHKIIUH C TIOMOIIBIO MPOU3BOJIHOM, PEIICHWH TMPHUKIAIHBIX 33134 W
3a/lad Ha HAXOXKJICHWE HaWOOJBIIMX W HAWMCHBINMX 3HaueHWd (yHKIuW. J[aHHAs
cojepkaTeNnbHas JIMHUS BKIIFOYAET B ceOs Takke (POpMUpOBaHHE YMEHUU BBITIOJHSATH
pacu€tel 1o opmynaM, mpeoOpa3oBaHUsl IENBIX, PANMOHATBHBIX, UPPANMOHATIBHBIX U
TPUTOHOMETPHYECKUX BBIPAKCHUM, a TaKXKe BBIPAXCHUN, COACPKAIIMX CTECICHU |
gorapudMbl. braromaps uW3ydeHHI0 alreOpanmdyeckoro MaTrepualia  IMPOUCXOAUT
JanbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIICHUS 00yJaronuxcs,
bopMHpYIOTCS HABBIKM JCAYKTHBHBIX PpAacCYyXICHHM, pPabOThI C CHMBOJBHBIMHU
dbopmamu, TIPEACTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJEC PaBEHCTB U
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HepaBeHCTB. AunreOpa mnpemiaraer 3>((EKTUBHbIE HWHCTPYMEHTHI [UJIsl  pEeLIECHUs
MPAKTUYECKUX M E€CTECTBEHHO - HAy4YHbIX 3a7ay, HarJISIAHO JEMOHCTPUPYET CBOU
BO3MOXXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTONMYEeCKass  JUHUS  «DYHKIUM ©W  Tpa@UKW»  TECHO
NEperyIeTaeTCs ¢ IPYTUMH JIMHUSMHU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aaéT  MOCJIEOBATEIbHOCTh  W3y4eHUs  MaTtepuana. l3ydeHue  cTeneHHOM,
NIOKa3aTeNbHOM, JIOTApU(PMUUECKOH U TPUTOHOMETPUYECKUX (PYHKLMH, UX CBOWCTB U
rpadukoB, HUCHOIb30BaHUE (YHKUMHA A peUIeHWs 3aJad W3 JPYrux Y4eOHBIX
IPEIMETOB M PEAIIBHOM JKU3HU TECHO CBSI3aHO KAK C MATEMATHYECKUM aHAIM30M, TaK U
C pEILIEHUEM YypaBHEHUN U HepaBeHCTB. [Ipu »TOM OoJiblIOE BHMMAHHE YAEISAETCS
(OpMUPOBAHNIO YMEHHS BBIPAXATh (POpMYJaMU 3aBUCUMOCTH MEXAY pa3IMYHbIMU
BEJIMYMHAMH, WCCIIEOBaTh MOMyuyeHHBbIE (YHKIUH, CTPOUTH WX Tpaduku. Marepuain
COJICpKATEJIbHOM JIMHUM HAlEJEH Ha PAa3BUTHE YMEHUN W HABBIKOB, IT03BOJIIOIINX
BbIpaXaTh 3aBUCUMOCTH MEXIy BEJIMUYMHAMU B Pa3IMYHON (opMe: aHATUTHYECKOH,
rpadguueckoil u cinoBecHor. Ero u3ydyenne cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHA.

CopepxarenpHas auHMs «Hawyama MaremMaTHdeckoro aHaian3a» IMO3BOJISET
CYLIECTBEHHO PpACHIMPUTh KpPyr KaK MaTeMaTH4YeCKUX, TaK M MPUKIAIHBIX 3aj]ad,
JOCTYITHBIX OOYy4YarIIUMCS, y KOTOPBIX MOSBIAETCS BO3MOXHOCTh HCCJENOBATh H
CTpPOUTH TpapuKh (PYHKUUH, ONpPENEHsTh UX HAUOOJbIIME M HAUMEHbIIUE 3HAYCHUS,
BBIUUCIIATh IUIOMATM GUIyp U OOBEMBI Tell, HAaXOAUTh CKOPOCTU U YCKOPEHUS
npoueccoB. CoaepkarenpHas JIMHUAS OTKPBIBAET HOBBIE BO3MOXKHOCTH ITOCTPOEHUS
MaTEMaTUYECKUX MOJENEHN peaIbHbIX CUTYallUid, HAX0XKICHHUSI HAWTYUILIErO PEIICHHUs B
OPUKIAJAHBIX, B TOM YHUCJE COLMAIbHO-d)KOHOMHYECKUX, 3aJadax. 3HAKOMCTBO C
OCHOBaMM MAaTE€MaTHYEeCKOro aHajiMu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(GopManIbHO-IOTMYECKOTO0 M KPEaTHBHOTO MBILUICHUS, (HOPMUPOBAHUIO YMEHUH
pacno3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKW B HayKe, TEXHUKE U MCKYCCTBE.
OOyyaroiuecs y3HAIOT O BBIIAIOMIMXCSA pe3yibTaTaX, MOJTYYEHHBIX B XOJAE pa3BUTHUS
MaTeMaTHKHU KaK HAyKH, U UX aBTOpax.

ConepxxarenbHO-MeTOaMYeCcKass JuHUsA «MHOXKecTBa M JIOTMKa» B OCHOBHOM
NOCBSIIEHA 3JIeMEHTaM TEOpUH MHOXECTB. TeopeTnko-MHOKECTBEHHBIE
IPENCTABICHNS] TNPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA W IPEeAJIararor
HanOoJiee YHUBEPCAIbHBINA S3bIK, OOBEAUHSIIOUIMI BCE pa3fesibl MAaTEeMaTUKH U €€
NPUIOKEHUH, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMaTUUYECKUE NUCLUIUIMHBI B €JUHOE 1IEJI0E.
[TosToMy BaxkHO JaThb BO3MOXHOCTh OOydYaroumiemMycss TIOHUMaThb TEOPETHKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHON MATEMATHKHU U UCIIOJIb30BaTh €r0 JJI BBIPAXKEHUS
CBOMX MBICJIEH.

B yueOHOM Kypce «Anrebpa u Hauajga MaTEMAaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaT€MaTHYECKOI'0 MOJEIUPOBAHUS, KOTOPbIE MPU3BaHbl CHOPMUPOBATH
HABBIKM TOCTPOEHUS MOJENEeN pearbHBbIX CUTYAllMi, UCCIEIOBAHUS ITUX MOJENEH C
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MOMOIIBIO ammapaTa aiareOpbl W MaTeMaTUYeCKOTO aHaiu3a W HWHTEepIpeTalun
MOJIYYCHHBIX PE3YNbTaTOB. Takue 3aJaHusl BIUIETEHbI B KaXIbIH W3 Pa3JesioB
IPOrpaMMbl, TTOCKOJIBKY BECh MaTepuasl Y4eOHOTro Kypca HIMPOKO HCIOJB3YeTCs st
pelIeHUs TPUKIAAHBIX 3amad. [Ipu pemeHuu peanbHBIX TPAKTHUYSCKUX —3a7ad
oOydarormyecs: pa3BUBAIOT HAOJIOIAaTETHbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCHOJB30BaTh aHAJIOTHIO, 0000maTh M KOHKPETU3HPOBATH
npobiemy. JlesTenpbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX 3a7ad
OpraHM3yeTCsl B MpOIeCCe M3YUYCHHS BCEX TeM Yy4eOHOro Kypca «Ausrebpa W Hadama
MaTEeMaTHYECKOTO aHATTN3ay.

Oob1iee yncno yacoB, pEKOMEHIOBAaHHBIX AJIsl U3y4eHHUs yueOHOro Kypca «Anredpa
¥ Hayajla MaTeMaThu4ecKkoro aHamauza», — 170 gacoB: B 10 kmacce — 68 vacoB (2 yaca B
Heneno), B 11 kimacce —102 gaca (3 yaca B Hefienio).

COJEPXXAHHME OBYUYEHUA

10 KVIACC Yucaa v BbIYUCICHUS

Panmonanehpie uucna. OOBIKHOBEHHbIE M JI€CATUYHBIE JAPOOH, MPOLIEHTHI,
OeCKOHEYHbIE NEPUOANYECKUE APOoOH. ApUPMETHUECKHE ONEPALUU C PALMOHAIBHBIMU
YucIaMH, MpeoOpa3oBaHMs YHUCIOBBIX BbIpakeHUU. [Ipumenenue npobeil u MpoueHToB
JUISL PELICHUS IPUKIIAIHBIX 3a/1a4 U3 PAa3IM4YHBIX OTPACIIEW 3HAHUU U PEAIbHOU JKU3HU.

JlelicTBUTENBHBIE  YHWCIA. PanWoHalbHBIE W HWPPALMOHAIBHBIE  YHCIIA.
ApudpmeTrnueckue omepanuu ¢ JCUCTBUTENbHBIMU  uuciamu. [lpubGnmxénnbie
BBIYMCIICHHUS], IPABUJIA OKPYIJICHHMS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenens ¢ nensimM nokazareneM. CtanaaptHas (hopma 3anucu JeHCTBUTEIHLHOTO
yucia. Mcnonas3oBanue noaxoAsmier GopMbl 3anucu JeHCTBUTEIBHBIX YUCEN IS
pEILIEHUs NPAKTUYECKUX 3a1a4 U IPEICTABICHUS TaHHbIX.

ApudmMernueckuii KOpeHb HaTypajabHOU cTeneHu. J(efcTBus ¢ apuMeTHuecKuMu
KOPHSIMM HaTypaJIbHOW CTETICHHU.

CuHyc, KOCMHYC M TaHI'€HC YHMCJIOBOIO apryMmeHTa. ApPKCHHYC, apKKOCHHYC,
aApPKTAaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHbBIE TTPEOOPA30BAHUS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHoBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpEHb ypaBHeHHs. HepaBeHCTBO, pellleHHME HEepaBeHCTBA. Meton
HMHTEPBAJIOB.

Pemenue nienbix U ApoOHO-palMOHAIBLHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHWN U HEPABEHCTB.
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Pemenne TpUroHOMETPUYECKUX YPABHEHUM.
IIpruMmeHenne ypaBHEHMM M HEPABEHCTB K PEIICHHI0 MAaTEMaTHYECKUX 3a1ad U
3aJ1a4y U3 pa3auvHbIX 001acTeil HAYKH U peabHOU KU3HHU.

DOyHKUMH U TPaPUKH

Oyukuus, crnocodsl 3amanusa ¢yHkiuu. ['paduk ¢ynkinuu. BzaumHo oOpatHbie
byHKIUH.

Obnacte ompejeneHuss U MHOXKECTBO 3HaueHu#d ¢GyHkuuu. Hynmu dyHKuumu.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennast (QyHKIMS C HAaTypaJbHBIM M TICJBIM TOKa3aTeneMm. EE cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.

Tpuronomerpudeckasi OKpy>KHOCTb, OMPEICICHUE TPUTOHOMETPUIECKUX (YHKITHI
YUCJIOBOTO apryMEHTa.

Havana maTeMaTH4eCcKOro aHaJInu3a

[TocnenoBatenbHOCTH, CHOCOOBI 3aJaHUs MOCIeAoBaTeNbHOCTEH. MOHOTOHHBIE
MOCJIEOBATEIBHOCTH.

ApudmeTrrnueckas 1 reoMeTprUIecKas mporpeccuu. beckoneuHno yObIBaromnias
reomerpudeckas nporpeccus. Cymma 6€CKOHEUHO yObIBAIOIEH reOMETPUUYECKOM
nporpeccun. DopMyia CIIOKHBIX MPOLEHTOB. VICI0JIb30BaHNE NPOTrPECCUU IS
pelIeHus peasibHbIX 3a/1a4 MPUKJIAHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA
MHOkeCTBO, olepalyy HaJ MHOXecTBamMu.  JluarpaMmsbl
Oiinepa—Benna. [IpuMeHeHrE TEOPETUKO-MHOKECTBEHHOIO — amnmnapara i
OMMCAHMSI  PEAIbHBIX MPOLIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHbIX npeameToB. OmnpeneneHue, Teopema, CaeACTBUE, 10Ka3aTEIbCTBO.

11 KJNIACC Yucaa v BbIYUCICHUS
HarypanbHubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIBIX YHACEIL.

Crenenb ¢ panMoHaJdbHBIM TMOKa3zaTeiaeM. (CBOWCTBAa  CTEINECHHU.
Jlorapudm uncna. JleciTuuHble U HATypajIbHbIEC JTOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALUX JTOTapU(MBbI.

[IpeoOpa3oBanue BBIpRXKEHUH, COAEpKAIIUMX CTENEHH C  PalMOHAIbHBIM
MIOKa3aTeJIEM.

[Iprmepbl TPUTOHOMETPHUUYECKUX HEPABEHCTB.
IToka3arenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.
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Cucrembl JNHMHEWHBIX YpaBHEHHMU. PelieHne npukiIagHbIX 3a7a4 € ITOMOIIBIO
CHCTEMBI JIMHEVHBIX YPABHEHHM.

CucteMsl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.
IIprumeHenne ypaBHEHUM, CHCTEM W HEPABEHCTB K PELICHUIO MAaTeMaTHYECKHUX
3a]1ay 1 3a7a4 U3 pa3InyHbIX 00JIaCTEN HAYKU U PEAIbHOM KU3HU.

DyHKIUN U TPAPUKH

Oyukuus. [lepuonuyeckue ¢GyHkiuu. IIpoMexxyTkn MOHOTOHHOCTH (YHKIIUH.
Maxkcumymbl 1 MUHUMYMBI QyHKIMHM. Hanbosnbliee 1 HaumMeHsblliee 3HaueHue QyHKIUU
Ha IPOMEXKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPAPUKH.
[ToxazarenpHast u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TPaQUKH.
Hcnonp3oBanne rpa@ukoB (QyHKIMNA [ pEHICHUs YpaBHEHUM W JIMHEHHBIX
CUCTEM.
Hcnons3zoBanne rpa@ukoB (QyHKIMA ISl KMCCIEAOBaHUS ITPOIIECCOB
Y 3aBUCUMOCTEW, KOTOPbIE€ BOZHUKAIOT ITPHU PELICHUU 3a]a4 U3 APYTUX y4EOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.
Hayana mareMaTH4€CKOI0 aHA/IU3A
HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JUIsl PEIICHHsI HEPABEHCTB.
[IpousBoanas ¢pynkuuu. ['eomerpuyeckuid u GU3NUECKUNA CMBICI TPOU3BOIHOM.

[IpousBoaHbie 3yIeMEHTAPHBIX (yHKUUNA. DOpMyIbl HAXOXKIAEHUS MNPOU3BOIHOMN
CYMMBI, TPOU3BEJECHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHrne NOpPOU3BOJHOM K MCCIEIOBAaHUIO (PYHKIMA HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoksieHne HauOoJIbIIEr0 W HAaWMEHbILIEro 3HaueHWs (YyHKUUUA Ha
OTpE3Ke.

IIpuMmenenue 1POU3BOMHOM JUIl  HAXOXKIEHMS  HAWIydllero pelIeHHus B
NPUKIAJHBIX 3a/adax, JUIsl ONpeAesieHUus CKOPOCTH Ipoliecca, 3aJJlaHHOro (HopMyIioin
WK rpauKoOM.

[TepBooOpaznas. Tabnuiia nmepBooOPa3HBIX.

WNurerpan, ero reoMerpudeckuii U Gu3HUECKUil cMbICI. Briuncienue mHTErpaia
no ¢popmyne HeroTona—JIelOuuma.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy o0ydyenust B 10 kiacce o0yyaromuiics MoayyuT CleIyouue IpeIMeTHbIE
pe3yabTaThl:
Yucna v BIYMCICHUSA:

OIICPUPOBATH NOHATHUAMMU: PALTUOHATIBHOC U I[eI\/’ICTBI/ITe.HBHOC qHucCJIOo, OOBIKHOBEHHAs

Hn JCCATHUYHAasA )1p06b, IMPOLUCHTLI; BBIMTOJIHATD apI/I(l)MeTI/I‘ICCKI/Ie orepanguu C
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palMOHANbHBIMU U ACHCTBUTEIBHBIMH YUCIAMU; BBITIOJHATH MPUOIMKEHHDBIE
BBIYMCJIEHUS, UCTIOJIb3YsI IPaBUJIa OKPYTJICHHUS, 1E€J1aTh

NPUKUJKY M OLIEHKY pe3yibTaTa BBIYMCIICHHI; ONEPUPOBATH MOHATHIMH: CTEIEHb C
HeabIM TOKa3aTesieM, CTaHaapTHas ¢opma 3amucu JCMCTBUTENBHOIO YHUCIa, KOPEHb
HATypaJbHON CTENEeHH, UCHOJb30BaTh MOIXOAIIYI0 (HOpPMY 3alUCH JEHCTBUTEIBHBIX
yucen JUIS pelIeHHs MPAaKTHUYECKUX 3a/1ady W NpPEJICTaBIICHUs JaHHBIX; ONEPUpPOBATH
HNOHATUSIMU: CHHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YIJIA, MCIOJb30BaTh 3aMKCh
IIPOU3BOJIBHOTO yTJIa Yepe3 0OpaTHbIe TPUTOHOMETpUYECKHUE (PYHKITUU.

YpaBHeHHs U HEPABEHCTBA:

ONEepUpOBaTh MOHATHUSAMHU: TOXIECTBO, YypPaBHEHUE, HEPABEHCTBO, LIEJIOE,
pallMOHAIBHOE, HWPPAIMOHAIBHOE YpPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHUE; BBITIOJIHATH MPEe0OpPa30BaHMS TPUTOHOMETPUUYECKUX BBIPAKEHUHN U pelliaTh
TPUTOHOMETPUUYECKUE YPaBHEHUS; BBIIIOJIHATH MPeoOpa3oBaHusl LEIbIX, PALlMOHAIBHBIX
Y UPPALMOHAJIBHBIX BBIPAKEHUW M PEIIaTh OCHOBHBIC THIIBI LIEIBIX, PAMOHAIBHBIX U
UPpALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB; IPUMEHSTh YPABHEHHSI U HEPABEHCTBA JJIS
penieHuss MaTeMaTUYECKUX 3a]a4 U
3a/lay U3 pa3lIMYHBIX 00JIacTell HayKW M peajbHOM >KM3HU; MOJIEIHPOBATH pEalbHbIC

CUTYalluu Ha A3bIKE aJIreOpbl, COCTaBISITh BHIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 33/1a4d, MCCIIEOBATh MMOCTPOCHHBIE MOJIETH C
UCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUMH U TPAPUKH:

ONepUpOBaTh NOHATUAMU: (PYHKIIMS, CIOCOOBI 3a/1aHusl PYHKIUH, 001aCTh
onpeaeraeHus] U MHOKECTBO 3HAa4eHU (pyHKIMH, TpaduK (PyHKIINHU, B3aUMHO OOpaTHbIE
(GYHKIMH; ONIEpUPOBATh MOHATUAMU: YETHOCTh U HEUETHOCTDh (PYHKIIMU, HYJIH (PYHKIIUH,
IPOMEXKYTKA  3HAKOMNOCTOSIHCTBA;  MCIOJNb30BaTh  Tpaduku

GyHKIUN TS pelieHus: ypaBHEHU;

CTPOUTH U YUTATh rpaduKu TUHEHHON QYHKIIUU, KBAAPATUIHOU (DYHKITNH,
CTENEHHON (PYHKIMHU C LEJbIM MOKa3aTeJeM; UCIO0JIb30BaTh rpaduku (PyHKUUN AJis
UCCIIEIOBaHMSI MPOLIECCOB U 3aBHUCUMOCTEH MpH PEIIeHUHU 3a7ad U3 JAPYTruX y4eOHBIX
OpEeIMETOB M pealbHOM JKM3HHM, BBIpaXaTb (OpMyJaMU 3aBUCUMOCTH MEXIY
BEJTUYMHAMMU.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

ONEepUpOBaTh  IOHSATUSAMH: NOCNIE0BATEIbHOCTh,  apudmMeTnyeckas |
reoMeTpuyecKas MpPOTPECCUU; ONEPUPOBATH MOHATUSAMU: OECKOHEYHO YOBIBaroas

r€OMETPUYECKAsI IPOTPECCHs,

CyMMa OECKOHEUHO yObIBaroIIel reOMETPUYECKOM MPOrpeccuu; 3a/1aBaThb

MOCJIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU;

HCMOJIb30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN U TPOTPECCUM JJISI PELLICHUS

peaNbHBIX 3aJ1au MPUKJIAIHOTO XapaKTepa.
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MHuo:kxecTBa M JIOTHKA:

ONEPUPOBATh  MOHATHUSIMUA: MHOXECTBO, OIEpallMd  HAJ  MHOXECTBAMM;
HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJis1 ONUCAHUS PEeAIbHBIX
MPOIIECCOB W SIBJICHWM, MpU pEUICHUHU 3a7ad U3 JAPYrUX Y4YEOHBIX MPEIMETOB;
OTNIEPUPOBATH MIOHATUSIMU: OIIPEJICIICHUE, TEOPEMA, CIICICTBUE, I0KA3aTEIBCTRBO.

K xoniy oOyuenus B 11 kiacce 00y4aromuiics MOTyYUT CASAYIONTNE MPEIMETHbBIC
pe3yJIbTaTHI:
Yuciaa v BLIYUCJICHUSA:

OIICPUPOBATH IOHATUAMHA: HATYPaJIbHOC, HECJI0C YHUCIIO, HCIIOJBb30BATH IMPHU3HAKH
ACITNUMOCTH HECJIbIX YHUCCII, PA3JIOKCHHUC YHUCJId Ha IIPOCTBIC MHOXUTCIIN IJIs1 PCIICHUA
3agad, OIICPUPOBATDH IIOHATHUECM: CTCIICHDb C painOHAJIbHBIM

ITOKAa3aTCJICM,

OIICPUPOBATH TOHATHUAMM: J'IOl"apI/I(l)M quciia, J€CATUIHBIC U HATYPaJIbHBIC

JgorapuMsl.

YpaBHeHMs U HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTEMEHM JJIsi MpeoOpa3oBaHUs BBIPAKEHUH, ONEPUPOBATH
MOHATHSIMU: ITIOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO, PEIIAaTh OCHOBHBIEC THIIBI
NOKAa3aTeJIbHbIX YPAaBHEHU M HEPABEHCTB; BBHINOJHATH MPEeOOpa30BaHUS BBIPAKECHHIA,
coJiepKaliux Jorapu@mel, ONEPUPOBATH
MNOHATUSMU: JIOTApU(PMUUECKOE ypaBHEHHE M HEPABEHCTBO, pEUIaTh OCHOBHBIE THIIbI
Jorapu(PMUUYECKUX YpaBHEHUN M HEPABEHCTB, HAXOAUTh PEIICHUS MNPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; OIEPUPOBATH IOHATUSAMU: CHCTEMA JIMHEHMHBIX
YPaBHEHUM U €€ PELICHHUE,

WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUW I PELICHUS ITPAKTUYECKUX 3a/ady;

HaXOJUTh PEUICHUS MPOCTENIINX CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX
ypaBHEHUN W HEPABEHCTB; MOJCIMPOBATh pEabHBIC CHUTYyallMd Ha SI3bIKE alureOphl,
COCTaBJISITh BBIPAXKECHHUS, YPABHECHUS, HEPABEHCTBA M CUCTEMBI IO YCIIOBUIO 3aJ1a4H,
UCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM ammapara aareopsl.

DyHKUUM U TPaPUKHU:

OTepUPOBATh MOHATUSIMU: TIepUOANIEcKast QyHKIIUS, TPOMEKYTKA MOHOTOHHOCTH
GyHKIUU, TOYKM SKCTpemMyma (GYHKIMU, HaAuOOJIblllee W HAWMEHbBIINEE 3HAYCHUS
GyHKUIMM Ha TPOMEXKYTKE, MCIOJIb30BaTh MX JUISl MCCIeNOBaHUA (DYHKIMH, 3aJaHHOU
rpauKoOM; OTIEpUPOBATH TOHATUSIMU: TPAPUKH TTOKA3ATEIHHOMN, JJOrapru(pMUIECKON
U TPUTOHOMETPUYECKHX (YHKIMM, n300pakaTh WX Ha KOOPJAMHATHOW TIJIOCKOCTU W
UCIIOJIB30BaTh AJI PEIICHUs] YPAaBHEHU U HEPaBEHCTB; U300pakaTh Ha KOOPAUHATHOU
MJI0CKOCTH IpaUKU JTMHEHHBIX YPaBHEHUM
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¥ HWCIOJBb30BaTh MX ISl PELICHHs CUCTEMbl JIMHEHHBIX ypaBHEHMM; HCIIOJIb30BaTh
rpaduku QyHKUIMNA 11 UCCIETOBAaHUS MPOIIECCOB U 3aBUCUMOCTEN

U3 IPYTUX YYCOHBIX JUCIUTUIAH.
Hauaja MaTeMaTH4ecKOro aHajn3sa:

OMepUpOBaTh TMOHATHSAMHU: HENpepbIBHAs (QYHKIUSA, TPOU3BOAHAS (PYHKIUH,
UCIOJIb30BATh TEOMETPUUECKUN U (PU3UUECKUI CMBICT IPOU3BOIHOM JJI PEIICHUS
3ajad;

HAXOJIUTh MTPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINH, BEIYUCIATH TPOU3BOIHbBIE
CyMMBI, TPOU3BEIEHHUS, YaCTHOTO (DYHKUIMN; HCIONBb30BATh MPOU3BOAHYIO IS

MCCIIeIOBaHMS (PYHKIIMM HA MOHOTOHHOCTb
U IKCTPEMYMBI, MPUMEHSITh PE3ylbTaThl HCCIEAOBAHUA K TOCTPOCHUIO TpauKoB;

HCIIOJIb30BaTh MPOU3BOIHYIO I HAXOXKIAEHUS HAWITYYIIETO PELICHUS
B IIPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKHX, 3aJadax; OINEpUpPOBATh

MOHATUSIMU: ITIEpBOOOpa3Hasi U HHTErpaJl, IOHUMATh TEOMETPUUECKUN

U (PU3MYECKHI CMBICI MHTErpajia; HaXOAUTh IEPBOOOPA3HBIE JIEMEHTAPHBIX (QYHKLUMH,
BBIYMCIISITH HHTETPa

no ¢opmyne Hproorona—JleiiOHMIa; pemaTs NPUKIAIHBIE 3aJauyd, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKOTO U

(pU3UYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOrO aHAIN3a.
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TEMATHYECKOE

INJTAHUPOBAHUE
10 KJIACC
HaumeHoBaHue pa3inena  KoanuecTBo OcnoBHoe coaepikanne OcHOBHBIE BUbI 1eITEJIbHOCTH
(TemMbI) Kypca 4acoB o0y4yarommuxcst
MHOKeCTBa palMOHAIIbHBIX 14 MHO0k€eCTBO, Olepaluy HaJl Hcnonb30BaTh TEOPETUKO-

U IEMCTBUTEIBHBIX YHCEIL.
PanmonanbHble ypaBHEHUS U
HEpPABEHCTBA

MHO€eCTBamu. [[narpammel Ditnepa—
Benna. PanronanbsHbIe YncIa.
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH,
MPOIIEHTHI, 0ECKOHEYHBIE
MEePUOINYECKUE TPOOH.
Apudmernueckue onepanuu

C pallMOHAIILHBIMU YHCJIaMH,
peoOpa30BaHUs YUCIOBBIX
BbIpakeHuil. [Ipumenenue npodei

Y TIPOLICHTOB ISl PEIICHUS
MPUKIIAJIHBIX 3a]1a4 U3 PA3JIMYHbIX
OTpacier 3HaHUU U PeajbHOU KU3HU.
JleHCTBUTENBHBIC YHCIIA.
PanmonanbHbie U MppallMOHATBHBIE
guciaa. ApudpMeTHIeCKUe orepaluu

C ICUCTBUTEIIbHBIMU YHUCIIAMM.
[TpubnukEHHbIE BBIYMCICHUS, TIPABUIIA
OKpYTJIEHUSI, MPUKUJKA U OLICHKA
pe3yabTaTa BelyuciIeHu. ToxaecTa

MHOKECTBEHHBIN anmnapar JJisl ONUCAHUS
X0J/1a pEIIEHUs] MATEMaTUYECKUX 3a/aY,
a TaKXXe peaJIbHBIX IPOLIECCOB

Y SIBJICHUH, IPHU PEILICHUH 3a1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB.
OnepupoBath MOHIATUSIMU:
pPalMOHAIIBHOE YUCIIO0, AEUCTBUTEIBHOE
9HUCJI0, OOBIKHOBEHHAs POOb,
JeCITUYHAs APOOb, TPOLICHTHI.
BrinonHsaTh apudmeTrndeckue onepanuu
C pallMOHATbHBIMU U JEHCTBUTEIbHBIMU
quCcIaMu; MPUOTUKEHHBIE BEIYUCIICHUS,
WCIOJIb3YS IPABUJIA OKPYTJICHHUS.
Jenath NpUKUAKY U OLICHKY pe3yJibTaTa
BBIUUCICHUNA. ONIEpUpPOBATH NOHATUSIMH:
TOXJECTBO, YPABHEHUE, HEPABEHCTBO;
LIEJIOE€ U PALMOHATIBHOE YPABHEHUE,
HEPABEHCTBO. BBINOJHATH
npeoOpa3oBaHus LEIbIX
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1 TOJICCTBEHHBIC IMPE0OPa30BaHMUS.
YpaBHEHHE, KOPEHb YPABHEHHS.
HepaBeHCTBO, pelieHne HEpaBEHCTBA.
Meron naTepBanoB. Penienue neiapix
U IpOOHO-paIMOHATBHBIX YPaBHEHUHN
Y HEPABEHCTB.

Y PallMOHAJIBHBIX BbIpa)keHM. Pemartp
OCHOBHBIE THIIBI LIEJIBIX
VppaLMOHAIBHBIX YPAaBHEHUN

Y HepaBeHCTB. [IpumensaTs
palMOHAIIbHBIEC YPABHECHHUS

Y HEPABEHCTBA JJISl PEIICHUS
MaTeMaTUYECKUX 3a1a4 U 3aJ1a4 U3
pa3IUYHBIX 00JacCTel HAYKH U peajbHOM
KU3HU.

OyHKIMHU U TpauKH.
CreneHs ¢ 1eIBEIM
MoKa3aTejieM

DyHKIMS, CIOCOOBI 3a1aHusl QYHKIIUH.
B3aumuo oOparnsie pyHkumu. ['padux

byHKINH.

OO0nacTh ornpeneaeHusi 1 MHOXKECTBO
3HaueHud PpyHkmu. Hymm pyHkuumu.
[IpoMexxyTKH 3HAKONIOCTOSIHCTBA.
YEtubie n HEYETHBIC QYHKITUH.

CreneHb ¢ LEJIBIM IOKA3aTENIEM.
CranmaptHas  ¢dopma  3amucu
JIEUCTBUTEIBLHOIO YHCIIA.
Hcnonb3zoBanue noaxoasien popmsl
3alMCH ACHCTBUTEIBHBIX YACEN A
pelIeHns MPAKTUYECKUX 3a7ad U
Mpe/ICTaBICHNS JaHHbIX. CTerneHHas
GYHKIHS ¢ HATYPAJTBHBIM U TIEJTBIM
nokaszareneM. E€ cBoiicTBa u rpaduk.

OnepupoBaTh NOHATHAMM: PYHKIUSA,
criocoObI 3aanus PyHKIINN, B3aUMHO
oOpaTHbIie PYHKIUH, 001aCTh
onpeaeraeHus] 1 MHOKECTBO 3HAYEHUI
¢dbyHkuuu, rpadguk GyHKINHA; YETHOCTH U
HEYETHOCTD (PYHKIMH, HYJIH (PYHKITUH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.
BbinoanaTs npeodpa3oBaHus
CTENEHEH C LeNbIM [OKa3aTeJIeM.
Hcnons3oBarh cTaHgapTHyo (popmy
3allUCH  JEHUCTBUTEIBHOIO  4YHCIA.
DopMyJIHPOBATH

U WLUIIOCTPUPOBATHL  TpaduyuecKu
CBONCTBA CTEIIEHHOU GyHKINH.

Bripaxkars ¢gopmMysaMu 3aBUCUMOCTH

MCXKAY BCINYHHAMMU.
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Hcnoan3oBatsh uudpoBbie pecypchbl
JUISL TIOCTPOCHMS TpapuKOB PYHKIIUH U
V3yYCHUS UX CBOMCTB.

Tpuronomerpuueckue

YpaBHEHUS

aprymeHTa. ApKCUHYC, apKKOCUHYC U
aApPKTaHT€HC YMCIIOBOTO apryMeHTa.
TpuroHomerpruyeckast OKpy>KHOCTb,

ApudmeTnueckuii KOpeHb N— 18 ApudpmeTnueckuii KOpeHb D®opMyIHPOBaTh, 3AIIUCHIBATH B
OH CTEIICHU. HaTypaJIbHOM cTeneHu. JlencTBus ¢ CHMBOJIHYECKO# hopMme 1
HNppauroHanbHble ypaBHEHUS] apu(pPMETUYECKUMH KOPHAMH N—Oi HJLIIOCTPHPOBAThH MPpUMeEpPaMHU
Y HEPABEHCTBA CTCIICHH. CBOMCTBA KOPHS N-OU CTEIICHMU.
Pemenue MppanMOHANLHBIX YPABHEHWH BLimo IHATh NpeoOpa3oBaHus
1 HEPABCHCTB. VPPALMOHAIBHBIX  BBIPAXKCHUM.
CBoiicTBa 1 rpauK KOpH: N-oid Pemars OCHOBHBIE THIIBI
CTCICHU. MPPALMOHAIBHBIX yPAaBHEHUH M
HEPaBEHCTB.
IIpumensaTs s penieHust
Pa3JIMYHBIX 33424 MppalrOHaIbHbIE
YpaBHEHUS U HEPABEHCTBA.
Crpoutb, YnTaTh rpaduk KOpHs N-0if
CTEIEHHU.
Hcnoan3oBath nu(poBbIe pecypcbl
JUTSl IOCTPOCHMS TpadUKOB (PYHKITUN U
M3YYEHUS UX CBOMCTB.
DopMyJIbl TPUTOHOMETPHHU. 22 CuHyC, KOCUHYC U TaHT€HC YUCIIOBOTO | OnepupoBaTh NMOHATHUSMHM: CHHYC,

KOCMHYC W TaHI'CHC IIPOU3BOJIBHOI'O

yria.
HUcnoan3oBarh 3anuch
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onpe/ereHue TPUTOHOMETPUUECKUX
(GYHKIUNA YUCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUIECKUE
dbopmynel. [IpeodbpazoBanue
TPUTOHOMETPHUUECKHUX BBIPAKCHHM.
Pemenne TpuroHomMeTpuueCKuX
YPaBHEHUM.

IIPOU3BOJIBHOIO yIJia Yepe3 0OpaTHbIE
TPUTOHOMETPUUECKUE (PYHKIIUU.
BoIinoHATH npeodpa3oBanus
TPUTOHOMETPUYECKUX BBIPAKCHUMH.
Pemiars OCHOBHBIE THIIBI
TPUTOHOMETPUUECKUX YPABHEHUM.

[Tociie1oBaTEeILHOCTH H
IPOTPECCUU

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHUs OCIIEA0BATENbHOCTEN.
MOHOTOHHBIE NOCIEA0BATEIILHOCTH.
Apudmernueckas 1 reoMmeTpruuecKas
nporpeccun. beckoneuHo yObIBaromias
reoMmeTrpuyeckas nporpeccusi. Cymma
OECKOHEUHO yObIBaroIIen
FeOMETPUYECKOU MPOTPECCUM.
dopmyJia CI0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccun 1uist
pelIeHUs pealbHbIX 3a/1a4
IPUKJIAJHOIO XapakTepa.

OnepupoBaTth NOHATUSIMM:
IIOCJIEIOBATEIBHOCTb,
apu(pMeTnyecKas u reoOMeTpuiecKas
nporpeccuu; 0ECKOHEYHO yObIBarOIIast
reoMeTpruYecKas Mporpeccus, Cymma
OeckoHEeUHO yObIBarolen
r€OMETPUYECKON MTPOTPECCHH.
3amaBaTh 10CI€10BATEILHOCTH
Pa3TUYHBIMU CIIOCOOAMH.
IIpumensars @Qopmyiy CI0KHBIX
NPOLEHTOB /IJIsl pellleHus 3a/1a4
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U3 peaabHOU NMPAKTUKU
(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBarh
MOCJICTIOBATEILHOCTEH U MMPOTPECCUI
JUISL  PEIIeHHUs  pealbHbIX
MIPUKJIATHOTO XapaKTepa

CBOMCTBA

3aja4

[loBTOpEHKE, 060OIIEHHE, 3 OCHOBHbIe NIOHSATHSA Kypca alreOpbl 1 | [[pmmensiTh OCHOBHbIC OHATHS KYpCA
CHCTCMATH3ALMA SHAHIH HayaJl MAaTeMaTUYCCKOTO aHAIIN32 anreOpbI U HAYaJl MATEMATHIECKOTO
10 knacca, 06001IEHNE U aHau3a 11 PelleHus 3a1a9 13
CHUCTEMAaTH3aLHsl 3HAHMIA. peanbHOMN KU3HU U APYIHUX MKOJIBHBIX
JUCHMILINH .
OBHIEE KOJTMYECTBO 68
YACOB 110
INPOI'PAMME
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11 KIIACC

OcHoOBHOE COACPIKAHUC

HanmenoBanue paznena  |KonuaecTBo OcHOBHBIE BUBI JEATENBHOCTH
(TembI) Kypca 4acoB O0yJaroIIIXCS
CreneHs ¢ paMOHAIBHBIM 12 Crenens ¢ paMOHAJIBHBIM DopMyJTHPOBATH, 3alIUCHIBATH B
[10Ka3aTEJIEM. nokasaresieM. CBOMCTBa CTENICHH. CHUMBOJINYECKOH popMe u
[Toka3zaTenbHas byHKIUA. IIpeobpasoBaHue BBIPAKEHUI, WLIIOCTPUPOBATH PUMEpPaMH

[lokazarenabHble ypaBHEHUS
1 HEPABEHCTBA

coliepKallluX palliOHAJIbHbIE CTETICHH.

Iloka3aTenbHbIC YPaBHCHUA U
HCPABCHCTBA.

[TokazaTenbHas GhyHKIIUS, €€ CBONCTBA U

rpadux .

CBOMCTBA CTEIICHU.

IIpuMeHSATH CBOMCTBA CTEIICHU IS
npeoOpa3oBaHUsl BEIPAKCHUH.
DopMyJIHPOBATH

Y MWJUTIOCTPUPOBATh rpadpuvecku
CBOMCTBA MOKa3aTeIbHON (DYHKIIMH.
PemiaTb 0OCHOBHBIC THUIIBI
MOKa3aTeIbHbIX YPaBHCHUN U
HEPABCHCTB.

Hcnoab3oBath HU(PPOBBIE pecypChl
JUTsl TOCTpOeHUsI TpadMKOB PYHKIUN U
WU3YYEHHUs UX CBOMCTB.
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Jlorapudmuyeckas GyHKIUS.
Jlorapudmuyeckue ypaBHEHHUS
Y HEPaBEHCTBA

12

Jlorapudwm gucna. JlecaTuaapie u
HaTypaJIbHbIC JIOTaPU(PMBI.
[IpeobpazoBanue BbIpaKeHUH,
coJiep KaIIuX JOrapu(pMBbI.
JlorapudmMuyeckue ypaBHEHUS U
HepaBeHCTBA. Jlorapudmuueckas
dbyHK1MS, €€ CBONCTBA U TpaduK.

DopMyJTHPOBATH, 3AlIUCHIBATH B
CHUMBOJINYECKOH (popMe u
WLIKCTPUPOBATH PUMeEpPaMu
cBoMcTBa Jjorapudma. BbImoHATH
nmpeoOpa3zoBaHus BHIPAKECHHH,
coJiepKaluX Jorapupmel.
D®opMyJIHPOBATH U WILJIIOCTPUPOBATH
rpapu4ecKu CBOKMCTBA
norapupmuueckor pynkuuu. Pemarn
OCHOBHBIE THITBI JIOTApU(PMUYECKHIX
YPaBHEHUU U HEPABEHCTB.
Hcnoab3oBaTh HU(PPOBbIE pecypChl
JUTSl IOCTPOCHHMS TpadUKOB QYHKIIUN U
W3YYEHHS UX CBOMCTB.

3HAKOMMTBHCS ¢ UCTOPHEH PA3BUTHS
MaTE€MaTHKH.
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TpuronomeTpudeckue
GYHKIIUU U UX TpaukH.
TpuronomeTpudeckue
HEPaBEHCTBA

Tpuronomerpuyeckue QyHKIIMH, UX
CBOICTBa U TpaduKu.

[Ipumepsl TPUTOHOMETPUUYECKHUX
HEPaBEHCTB

OnepupoBatb NOHATHEM
nepuoandeckas GyHkmus. CTpouTh,
aHAJIM3MPOBATH, CPABHUBATH
rpa@uKyd TPUTOHOMETPUYECKHUX
bynkuii. @opmMyJIUpoBaTh

U WUIIOCTPUPOBATH TrpaduyecKu
CBONCTBA TPUTOHOMETPUUECKUX
GyHKIIUH.

Pemats npocreniime
TPUTOHOMETPUUECKNE HEPABEHCTRA.

Hcnoab3oBath rpapukm 1 penieHus

TPUTOHOMCTPHYCCKHUX HCPABCHCTB.

Hcnoan3oBath HU(pPOBLIE pecypChl
JUTsl TOCTpoeHUsI TpadUKOB PYHKITUN U

W3YYEHUS UX CBOWCTB.

26



[IponsBonnas. [Ipumenenne
TPOU3BOTHOU

24

HenpepriBabie GpyHkimn. Meron
WHTEPBAJIOB JUIS PELICHUS HEPABEHCTB.
[TpousBoaHas GyHKIUH.
['eomeTpudeckuii u puznuecKuii
cMbICH npou3BoAgHOM. [Ipon3BoaHbIE
AJIIEMEHTAPHBIX (PYHKIUH.
[Ipon3BoiHAs] CyMMBI,
MIPOU3BEACHUS, YACTHOTO (DYHKIIUA.
IIprumeHeHune npor3BOIHOU K
UcCleIOBaHUI0 QYHKIIUNA Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBI.
Haxoxnenue HanOoJIBIIETO U
HAWMEHBIIIETO 3HAYCHHS (PYHKITUU Ha
OTpE3KE.

[IpyuMeHeHre MPOU3BOJHON JIJIst
HaXO0/ICHUSI HAWJTYYILIETO PEIICHUS B
MIPUKIIAIHBIX 3a/1a4ax, IJIs
ONpeEeNIeHNUs] CKOPOCTH Ipolecca,
3a1aHHOTO (hOpMYJIOH Ui rpaduKOM.

OnepupoBarhb NOHSATUSIMH
HEMpepbIBHAS (DYHKITUS; MPOU3BOTHAS
(GYyHKITIH.

Hcnoab30BaTh reOMETPUIECKUN U

(U3UYECKHUI CMBICI MPOU3BOIHOM

U1 perienus 3agad. Haxoaure
IIPOU3BO/IHBIE

AJIEMEHTapHBIX (PYHKIUH, BHIYHCIAATH
IIPOU3BOJIHBIE CYMMBI, MPOU3BEACHUSA,
YaCTHOTO (PyHKIHUH.

Hcnoab3oBaTh NpOU3BOIHYIO IS
UcCle0BaHus PYHKIIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI,
NPUMEHSATH Pe3yJIbTAThI
HCCJICJOBAHMS K TIOCTPOEHUIO
rpaduxoB. [IpuMeHATH IPOU3BOIHYIO
JUTSL HAXOKICHHSI HAMJTYYILEro
pelieHus B IPUKJIAJAHbIX, B TOM YUCIIE
COLIMAJIBHO-?)KOHOMHUYECKHUX, 3a/1a4ax.
3HAKOMUTBHCS ¢ UCTOPHUEH pa3BUTHUS
MaTEMaTUYECKOI0 aHaIn3a
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MHTerpan v ero NpuMeHeHus

[TepBooOpa3znas. Tabauiia
NepBOOOPa3HbIX.

HNuTerpai, reoMeTpudecKui u
(U3UYECKUI CMBICI UHTErpaa.
Brruncnenne naterpaia mo ¢popmyse
Herorona—JlenOnunia

OnepupoBarthb MOHATUSIMH:
nepBooOpazHas, uHrerpan. Haxoauthb
epBOOOpA3HBIE AJIEMEHTAPHBIX
GyHKUMNA; BBIYHCAATHL HWHTErpail Mo
¢opmyae Hrrotona—Jleibuua.

3HAKOMHMTBCH € MCTOPUeN pa3BUTHSA

MaTEMATHYCCKOI'O aHaJIn3a

CucrteMbl ypaBHEHUN

12

CucTeMBI JINHENHBIX YPABHEHUM.
Pemenne npukiiaiHbIX 3a70a4 C
ITOMOUIBI0 CUCTEMBI JINHENHBIX
YpPaBHECHUM.

CucreMbl M COBOKYITHOCTH LIETBIX,
palMOHAIIbHBIX, UPPALHOHAJIBHBIX,
NOKa3aTeNbHbIX, JOrapu(PMUUECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadgukoB GyHKIIHIMA
JUISl PELIEHUS] YPABHEHUM U CUCTEM.
IIprumeHenune ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a71a4 U3
pa3INyYHbIX 00JacTel HayKu U
PEATBHOM )KU3HU .

OnepupoBarb NOHATHAMHU: CHCTEMA
JIMHEWHBIX YPABHEHHU M €€ pElICHUE.
Hcnoab3oBarh CcUCTEMY JIMHEWHBIX
YpaBHECHUU JINIE: peleHust
IPAKTUYECKUX 3a/1a4.

Haxoauth pemieHusi NpOCTEUIINX
CHUCTEM U COBOKYITHOCTEN
PALMOHAJIBHBIX YPABHEHUU U
HEPABEHCTB.

Hcnoan3oBath rpaduku GyHKIUNA IS
pelLIeHus] YpPaBHEHHU.

MoaeaupoBaTh pEAlIbHbIE CUTYyallUU
Ha  s3bIKke  anreOphl,  COCTaBIATh
BBIPAXXCHUS, YPABHEHUS, HEPABEHCTBA
U CHUCTEMBl IO YCIOBHIO 3aJayH,
HCCJIe10BATh IIOCTPOEHHbIE MOIEH C
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MCIIOJIb30BAHUEM allliapara anreopsl.

HarypanpHbie u niensle yncia

HarypansHple u wnenble 4ucna B
3aJayaXx M3  peaJbHOM  KU3HH.
[Ipu3HaKy IEIMMOCTH LENBIX YHCEI.

Ol'lepl/lpOBaTb NOHATUAMMN.:

HaTypaJbHOC YHCJIO, LICTIOC YHCIIO.
Hcnoan3oBarhb IMPpU3HaKUu JCIINMOCTH
LCJIBIX YHUCCII, PA3JIOKCHHC YMCJIa Ha
IMPOCTBIC MHOKUTCIIN I PCUHICHUA
3ajady.

[loBTOpEeHue, 006001IEeHNE,
CUCTEMATHU3aINS 3HAHUU

18

OCHOBHBIE MOHATHA Kypca anreopsl U
Hayaj MaTeMaTU4EeCKOIO aHAJIN3a,

0000IIEHNE U CUCTEMATHU3AIINS 3HAHUIA.

Pemiath npukJagHbie 321244 U3
pa3IMyYHbIX 00JacTel HayKu U
pEeaIbHOM KU3HU C TIOMOILBIO
OCHOBHBIX NOHATUH Kypca anredopsl U
Hayaj MaTeMaTU4E€CKOIO aHAJIN3a.
Bbi0upaTh onTUMAaNIbHBIE CLIOCOOBI
BBIYMCIICHUN.

Hcnonb3oBath Ui pelieHus 3a1a4
YPaBHEHMS], HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QYHKIIUN U
rpauKoB.

OBLIEE KOJIMYECTBO
YACOB 110
IHPOI'PAMME

102
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®OEJEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBbHASA 3AIINCKA

BaxHocTh yueOHOro Kypca TIeOMETpUM Ha YPOBHE CpeIHEro oOLIero
oOpa3oBaHMsi OOYyCJIOBIEHAa MPAKTUYECKOM 3HAYMMOCTBIO METAlPEIMETHBIX U
IPEIMETHBIX pPE3YyJIbTaTOB OOYYEHHMs] T€OMETPUM B HAINPABICHUHU JUYHOCTHOTO
pa3BuTusi oOydwarommxcsi, (GopmupoBaHus (GYHKIMOHATIBLHOW MaTeMaTH4YeCKOU
TPaMOTHOCTH, M3y4Y€HUS! APYTrUX Y4eOHBIX TUCHUIUIMH. Pa3zButue y oOywarommxcs
IPABWIBHBIX MPEJICTABICHUNH O CYIIHOCTH W MPOUCXOXKIECHUU TIE€OMETPUUYECKUX
abcTpakuuii, COOTHOLIEHMHM pEaJbHOIO U HWJCAIBHOIO, XapaKTepe OTPaKEHUs
MAaTeMaTHYECKOW HAyKOW SBJIECHUM U IPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJId MaTEMaTHUYECKOTO MOJICJMPOBAHUS B HAYYHOM MO3HAHUH U B
IPAaKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMS 00y4aroluXxcs,
a TaKKe KAyeCTB MBILIUICHUS, HEOOXOAMMBIX JUIs aJanTallid B COBPEMEHHOM
oOmiecTse.

['eomeTpus sBiseTCS OJHUM M3 0a30BBIX IPEIMETOB HAa YPOBHE CPETHETO
oOmero o0Opa3oBaHus, TaK Kak O0O0ECHEeYMBAET BO3MOXHOCTh HW3YYEHUS Kak
JUCLMIUIMH €CTECTBEHHO - HAyYHOU HaIllpaBI€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblIUIeHUE, (HOPMUPYEMOE TMPU H3YYEHHH OOYyYarolUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MTOCTPOCHUHU LENOYKU JIOTHYECKUX YTBEPKACHUN B
XOJIe PeIICHUs] TEOMETPHUECKUX 3a7a4, YMEHHUE BBIIBUTATh U OMPOBEPraTh TUIIOTE3bI
HENOCPEICTBEHHO HCHOJB3YIOTCS TpPU PEIIEHUH 3aJad E€CTECTBEHHO-HAYyYHOIO
[UKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHUEeHTHPOBAThCSI B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO pOJIb BO
BCEX O00yacTsAX MeATeNbHOCTH uenoBeka. OpueHTalus 4YejoBeKa BO BpPEMEHU U
INPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE €r0 COLMAIBHOTO OBITHS, (OpMa OTpaXKEHUS
OKpY’KaroOIIeT0 MHUpPA, YCIOBUE YCIICITHOTO MO3HAHUS W aKTUBHOTO MpeoOpazoBaHUs
neiicrButenbHocTd. OnepupoBaHHE MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEAMHSET
pasHble BHMJbI Y4eOHOM U TpPYAOBOM JAEATEIBHOCTH, SBISIETCS OJAHUM U3
po(hecCHOHATBFHO BAXKHBIX KaueCTB, MOATOMY aKTyalbHa 3a7ada (popMHpOBaHUS Y
00ydJaromuxcsi TPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3sHOBUIHOCTH OOpPa3HOTO
MBILUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPaKTUYECKOU
JeSITEIbHOCTH 110 MHOTMM HaIlPaBJICHUSIM.

Llesnb ocBOEHUS MporpamMmbl yueOHoro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE
oOyudeHusi — o0O1eo0Opa3oBaTeibHOE M OOIIEKYJIBTYpPHOE Pa3BUTHE OO0YyYarOUIMXCs
yepe3  oOecriedeHHE  BO3MOXKHOCTH  MPHOOPETEHUss U HCIOJb30BaHUs
CUCTEeMATHUYECKUX T€OMETPUIECKUX 3HAHUW W JCUCTBHM, CHICIIU(PUIHBIX TEOMETPHH,
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BO3MO>KHOCTH YCIIEIIHOTO MPOAODKEHHs OO0pa30BaHMA IO CIELUAIbHOCTSAM, HE
CBSA3aHHBIM C MPUKIIAJHBIM UCIOJIb30BAHUEM I'€OMETPHH.

[IpuoputeTHBIMH 3aJadaMU  OCBOEHHUS y4yeOHOro kypca «l'eomerpum» Ha
06a3zoBoM ypoBHe B 10—11 kiaccax gaBasitorcs:

(dopMupoBaHUE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KyJIbTYphI U
OCO3HaHHE €€ B3aUMOCBSI3U C OKPY)KAIOIIKUM MHPOM; (DOPMHUPOBAHHE TPEICTABICHUS

0 MHOTOTpaHHUKAaX M TeJlaX BPalLCHUs KaK
0 BAKHEWIIMX MATEMATHYECKUX MOJEIAX, IMO3BOJSIIOIIMX OINUCHIBATh U H3y4yaTh
pasHble SBJICHUS OKPYKAIOIIEro Mupa; (HOpMHpOBaHHE YMEHHUs paclio3HaBaTh Ha
4epTekax, MOACISIX UM B PEAIBHOM MHUPE MHOTOTPAaHHUKHM W Tela BpAaILCHUS;
OBJIAJICHHE METOJAMU PELIEHNUS 3a/1a4 HA IOCTPOEHUS Ha N300paXKEHUAX
IPOCTPAHCTBEHHBIX QUTYD;

(opMupoBaHHE YMEHHUS  ONEPUPOBATb OCHOBHBIMH  IOHATHUAMHU 0
MHOTOI'PaHHHMKAX M Telax BpAlleHWs W WX OCHOBHBIMM CBOMCTBAaMH; OBJIAJICHUE
QITOPUTMAMU PELICHHS] OCHOBHBIX THIOB 3a/1a4, OpMUPOBaAHUE YMEHUS TIPOBOIUTH
HECJIOKHBIE JIOKa3aTelIbHbIE PACCYXACHHUS B XOJE PEIICHHS CTEPEOMETPUYECKHX
3ala4 M 334a4 C IMPAKTHYECKUM COJEPKAaHHEM; Pa3BUTHE HHTEIUIEKTyaJIbHBIX H
TBOPUYECKUX  CIOCOOHOCTEM  OOyyaromuxcs, IO3HABaTEIbHONM  AKTUBHOCTH,
UCCJENOBATENbCKUX  YMEHUW,  KPUTUYHOCTH  MbIIUICHHS;  (OPMHUpPOBAaHUE
(yHKIHMOHAJIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUU: YMEHHE pPaclo3HaBaTh
IPOSIBJICHUS] TEOMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTyalUsX U MPHU U3YyYEHUH JPYTrUX y4€OHBIX IMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (OpMYIUpOBaTh UX Ha S3BIKE T'€OMETPUU U
CO3/1aBaTh TE€OMETPUYECKUE MOJEIIH, IPUMEHATh OCBOCHHBIM T'€OMETPUYECKUM
anmapar Juisi pelIeHUs NPAKTUKOOPUEHTHPOBAHHBIX 3a/ad, WHTEPIPETUPOBATH U
OLICHUBATH MOJIyYEHHBIE PE3YJIbTATHI.

OTnMYUTENHbHON  OCOOEHHOCTBIO MPOrpaMMbl MO T'€OMETPUU  SBIIAETCS
BKJIFOUEHHE B KypC CTEPEOMETPUM B HAyaje€ €ro M3ydeHus 3aJad, peliacMblX Ha
YpOBHE HWHTYWTUBHOTO TMO3HAHMs, M OMNpeneiEHHbIM 00pa3oM oOpraHU30BaHHAs
paboTa HaJl HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHIO JJOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX IPOIIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTHAETCS HATISATHO-KOHCTPYKTHBHOMY METOAY OOY4YeHUs, TO
€CTh TEOPETHYECKHE 3HAaHMS UMEIT B CBOEW OCHOBE YyBCTBEHHOCTH
IPEAMETHOIIPAKTUYECKON NEeSATENBHOCTH. Pa3Butue IPOCTPAHCTBEHHBIX
NPEACTaBICHU y OOy4alolUXxcsi B Kypce CTEPEOMETPUM MPOBOJUTCA 3a CUET
pelieHus 3aa4 Ha CO3/IlaHue MPOCTPAHCTBEHHBIX 00pa30B M 337a4 Ha ONEPUPOBAHUE
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IpOCTpaHCTBEHHbIMU oOpa3zamu. Coznanue oOpa3a TPOBOJUTCA C OMOPOM  Ha
HaIJIIHOCTh, a ONEPUPOBAHUE 00pPa30M — B YCIOBUSAX OTBJICYEHHUS OT HATJISIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEP KAHMS.

OCHOBHBIMU COJIEPKaTENbHBIMU JIMHUAMU yueOHOTO Kypca «I eomerpusi» B 10—
11 wmaccax sBusOTCS:  «MHororpanHuku», «lIpsiMple #  MIIOCKOCTH B
pOCTpaHCTBe», «Tena BpaieHus», « BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE.
dopMupoBaHUE  JIOTHYECKUX  YMEHHM  pacmpefensercss He  TOJbKO IO
coJiepKaTeJIbHBIM JIMHUSIM, HO M TI0 ToJlaM OOy4YeHHUsI Ha YPOBHE CPEIHEr0 OOIIEero
oOpazoBaHws.

Conepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM peE3yJbTaTaMm
OCBOGHHUSI MPOTPaMMBI TIO TEOMETPHUH, PACHpPENeIEHHBIM MO TrojaM OOy4eHHS,
CTPYKTYpHUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaICHUE T€OMETPHUUECKUMHU TMTOHSATUSIMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATENbHO, C COOII0ACHUEM
MPUHITUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIMCH B OOIIYIO CUCTEMY
FEOMETPUYECKUX MPEACTABICHUN 00YUaIOMINXCs, pacupsisa U yriyomsia e€, oOpasys
IIPOYHBbIE MHOYKECTBEHHBIE CBS3H.

OOmiee 4YKMCIO YacoB, PEKOMEHIOBAHHBIX [UIsI HM3ydyeHUs ydeOHOro Kypca
«I"eomerpusi» — 102 gaca: B 10 knacce — 68 1acoB (2 yaca B Henento), B 11 kimacce —
34 qaca (1 gac B Hezel0).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUA CTEpeOMeTpuu. Touka, npsmasi, MI0CKOCTb, TPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM MOCTPOECHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU
Y CJIEACTBHUS U3 HUX.

B3anmHoe pacnonokeHue NOpsAMbIX B IIPOCTPAHCTBE: IEpECEKaroIIMecs,
NapajulelIbHble W CKPEIIMBAIOIIMECH MpsAMble. [lapamienbHOCT NPSIMBIX U
IIJIOCKOCTEN B INPOCTPAHCTBE: MAPAJUIENbHBIE TMpPsSMbIE B IPOCTPAHCTBE,
[IapaJuIeIbBHOCTh TPEX MPSAMBIX, MMAPAIIIEIBHOCTh MNPSIMOM M IUIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMM  CTOPOHAaMM, YIOJI MEXAY MNpPsIMbIMH B IIPOCTPAHCTBE.
[TapaiuieTbHOCTH THIOCKOCTEMN: MapaJUIeNIbHbIE MIOCKOCTH, CBOMCTBA MapalIeNIbHBIX
miockocteld. IIpocTeifimne mpocTpaHCTBEHHbIE (UIYphl Ha TIOCKOCTH: TETPadIp,
KyO, mapasuiesnenumnes1, HOCTPOCHNUE CEUCHUH.

[leprieHIUKYISPHOCTh NMPSAMOW U TUIOCKOCTH: TEPIECHANKYISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MPSMBIE NTApAJUIEIbHBIE U NEPIIEHANKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH NPSIMOU U IUIOCKOCTH, TEOPEMA O MPAMOMN MEPHEHAUKYIISIPHON
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXKAY MPSAMOU U INIOCKOCTBIO, ABYTPAHHBIN
yIOJ, JIMHEHMHBIA yrojl ABYrpaHHOro yria. llepneHaukynasip W HAaKJIOHHBIE:
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pacCcTosHUE OT TOYKM A0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOW JI0 IIOCKOCTH,
npoekuus ¢GuUrypsl Ha IJIOCKOCTh. [lepmeHauKynspHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIEHINKYJIIPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NepneHauKysapax.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBITYKJIbIE U
HEBBINTYKJIbIE MHOTOIPAaHHUKH, pa3BEpPTKa MHoOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TpaHd U OCHOBAHMS TPHU3MBI, MpsiMas M HAaKJIOHHAs MpPU3MBbI, OOKOBas U
NOJIHAs TMOBEPXHOCTh Mpu3Mbl. [lapainenenunen, mpsSsMOYroJibHbINA NapalIeIenuIe
u ero cBoiictBa. [Tupamuna: N-yroapHas nupamMuaa, rpaHd U OCHOBAHUE MUPAMMU/IBI,
OOKOBasi M MOJHAsI MMOBEPXHOCTh MUPaMUJIbI, MPaBUJIbHAS U yCEUEHHAs] MUpPaMHJIA.
DOneMeHTbl TMpu3Mbl W NUpaMubl. [IpaBuibHbIE MHOTOTPDAHHUKH: TIOHATHE
MpPaBWIBHOTO MHOTOIpaHHUKA, TMpaBWiIbHAs MpU3Ma W MpaBUJIbHAS NHPAMHJA,
npaBWIbHAs TPEYroyibHasg MUpaMuaa U MpaBUILHBIN TeTparap, KyO. [IpencraBienue
O IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3IP, AOJEKa’Ap U ukocadip. CeyeHus: npu3Mbl
U TUPaMUJIbIL.

CumMeTpus B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBLHO TOYKH, MPSIMOIA,
IJIOCKOCTU. DJIEMEHThl CHMMETPUU B TTUPAMUIAX, MapajuieNienuIeax, MpaBUIbHbBIX
MHOTOTpaHHUKAX.

Brluucienue s1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yribsl. [lnomansb
OOKOBOW TMOBEPXHOCTM M TOJHOM TIOBEPXHOCTH MPSAMON MPU3MBI, ILJIOMIATb
OCHOBaHHM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpPsAMOM mpu3Msbl. [1nomans 60KoBOM
MOBEPXHOCTH M TOBEPXHOCTH TMPAaBWIBHOM MNHpaMHIbI, TEOPEMA O ILIOIIAIH
yceu€HHou nupamupbl. [loastue 00 00béMe. OOBEM MUPAMUIBI, TIPU3MBI.

[TogoOGupie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC Teaa BpanieHus

[unuaapuyeckass TOBEPXHOCTh, 00pa3yIolUe UJINHIPUYECKON MOBEPXHOCTH,
OCh ITUIMHAPUYECKON ToBepXxHOCTH. [{umnHap: ocHOBaHMS U OOKOBasi IOBEPXHOCTb,
o00pa3yroIias u 0Ch, IJIOIIA b OOKOBOM M MOJHON MTOBEPXHOCTH.

Konudeckasi moBepxXHOCTb, OOpa3yrolire KOHUYECKOW MOBEPXHOCTH, OCh M
BEpIIMHA KOHMYECKOW oBepXxHOCTH. KOHyC: OcHOBaHMe U BeplInHa, 00pa3yronias u
OCh, TIJIOMIAh> OOKOBOM M MOJTHOW TMOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrome u
BBICOTA, OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AMAMETpP, IUIOMIAAh IMOBEPXHOCTH ChepHhI.
B3aumnHoe pacrnosiockeHune chepbl U TJIOCKOCTH, KacaTeiabHasl IJIOCKOCTh K cdepe,
IJI0IIAIb ChEpPHI.

N3o00pakenne Ten BpalieHus Ha TIIOCKOCTH. Pa3BEpTka MIMHIpa 1 KOHYCA.
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KomMOuHanuu Ten BpalieHusi ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIHI
okoJ10 cdepsl, chepa, BucaHHAs B MHOTOTPaHHUK, WU TEJIO BPAIIICHHUS.

[Tonsatue 06 o0bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJIBHOTO TMapaJijienienumneaa u caeactsud u3 ne€. O0bEM UMIMHIIpa, KOHYCA.
OO0bEM 11apa 1 miomanb cepsl.

[TonoOnsie Tena B mnpoctpaHcTBe. COOTHONIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJL.

Ceuenust mwiMHApa (MapaJieIbHO U NEPHEHIUKYISIPHO OCH), CEUCHHUS] KOHYCa
(mapasienbHOE OCHOBAHUIO U MIPOXO/IAIIEE Yepe3 BEPILMHY), CEUYEHHUS 11apa.
BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mimockocTy U B mpocTpadcTBe. CII0OKEHUE M BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4ucio. PaznokeHne BeKTOpa Mo TPEM HEKOMIIaHAPHBIM
BekTopaM. [IpaBuiio mapamienenuneaa. Pemenue 3amay, CBsI3aHHBIX C IPUMEHEHHUEM
npaBui JEUCTBUI C BekTopamu. [IpsiMoyroibHass cucTeMa KOOpJIWHAT B
npoctpancTBe. Koopauaatel BekTopa. [Ipocteitmme 3amadn B KoopAWHATaX. YTOI
MeXay BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPORB. BEIUNCIICHHE YTIIOB MEXKIY
OpPSIMBIMH M TUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBIM METOJA TMpU PEIICHUU
reOMETPUYECKUX 3aJ1ay.

HPEIMETHBIE PE3YJIBTATDBI

K koHmy oOydenus B 10 kiaacce oOydaromuiics MOJIYYUT CIEIYIOIINE
PEIMETHBIE PE3YJIbTATHI:

OMepUpOBaTh NOHITUAMU: TOUKA, MPSAMasi, JIOCKOCTh;

MPUMEHSATH aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MTPU PELIEHUU
FEOMETPUYECKUX  3a/ay;  ONEpPUpPOBATh  MOHATUSIMHU:  NAPAIENBHOCTh U

NEPHEHANKYJIIPHOCTD NPSIMBIX U
IJIOCKOCTEN; KIIaCCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSAMBIX U TJIOCKOCTEN B
IIPOCTPAHCTBE; ONEPUPOBATH MOHATHAMM: ABYTPAHHBIM YIroJl, TPaHH JBYIPaHHOIO
yria, pedpo ABYTpaHHOIO yria, JUHEHHBIA yTroi ABYIPaHHOTO yIJia, rpalyCHasi Mepa
JBYTPAHHOTO YyIJa;

ONepUpoBaTh MOHATHSIMU: MHOTOIPAHHHUK, BBINYKIbIA W  HEBBIMYKIIBIN
MHOTOTPAHHHUK,  3JEMEHThl ~ MHOTOIPAHHMKA,  TPABWIbHBIA  MHOIOTPaHHUK;

pacno3HaBaTh OCHOBHBIE BU/Ibl MHOTOIPaHHUKOB (MMUpaMuU/a, Mpu3Ma,
OPsIMOYTOJIBHBIM  Mapajuienenumnes, Ky0); KiaccupuuupoBaTh MHOTOTPaHHUKH,
BbIOMpAass OCHOBaHUA I Kjaccudukanuu  (BBINYKJIBIE W HEBBITYKJIbIC
MHOTOI'PAaHHHUKM, NPABUIbHBIE MHOTOTPAaHHUKH, MPSMBIE W HAKIOHHBIE MPU3MBI,
napajuieenunebl); ONEpPUPOBATh MOHATHSAMHU: CEKylllas IUIOCKOCTb, CEYEHHE
MHOTOTPAHHUKOB; OOBSCHATh MPUHIUIIBI MMOCTPOEHUS CEUEHUH, HUCIOIb3YySd METOH
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CJIEJIOB; CTPOUTHb CEYEHUS MHOTOTPAHHUKOB METOJIOM CJEI0B, BBINIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEeKHM M3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (UTYP: BHT
CBEpXy, COOKy, CHU3Y; peliaTh 3aJaui Ha HaXOXKICHHE T€OMETPUUECKIX BEIMYHUH 110
oOpa3uaM WM ajaropuT™MaM, MPUMEHSS W3BECTHbIE AHAIUTHUYECKHE METOJbl IpHU
pELICHNN CTaHJIAPTHBIX MAaTEMaTHUECKUX 33/]a4 Ha BBIYMCICHUE PACCTOSHUN MEXTY
IByMsI TOYKaMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO TIUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMMUCSA NPSIMBIMU; PELIaTh 3aJaud Ha HAXOXKICHHE IE€OMETPUUYECKHUX
BEJIMYMH 1O oOpa3uaM WIM ajJropuTMaM, NPUMEHSsS H3BECTHBIE AHATUTHUYECKUE
METOJIbI TIPH PEUICHUH CTAaHAAPTHBIX MAaTEeMAaTUYECKUX 3a/1ay Ha BBHIYMCIIEHUE YTIIOB
MEXIY CKpEHIMBAIOIMIMMUCA TPSAMBIMU, MEXAY MPSIMOW M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, BYTPaHHBIX YIJIOB; BBIUUCIATH OOBEMBI U IUIOLIAJN MOBEPXHOCTEH
MHOTOTPaHHHUKOB (IIpU3Ma,
NUpaMu/a) ¢ MpUMEHEHHEM (HOPMYII, BEIYUCISATh COOTHOIICHUS MEXAY TUIOMIAIIMU
NOBEpXHOCTEH, 00BEMaMH MOJOOHBIX MHOTOIPAHHUKOB; ONEPUPOBATH MOHATHSIMHU:
CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U TIOCKOCTb
CUMMETpPUHU, LEHTP, OChb M IUIOCKOCTh CHUMMETPUU (UTYpBI; HU3BIIEKATH,

peoOpa30oBbIBATh U UHTEPHPETUPOBATH UH(POPMALIHIO
0 MMPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYpaX, IPEACTABICHHYIO Ha YepTexax U
PUCYHKaX; IPUMEHATh TeOMeTpruecKkre (HaKThl 7S PEHICHHs] CTEPEOMETPHUECKUX
3azady,
IPEINOJIAratoIIUuX HECKOJIBKO IIAaroB PEUICHUs, €CJIM YCIOBUS MPUMEHEHHS 33JaHbl
B IBHOU (popme;

OPUMEHATh  NPOCTEHIIME  MPOrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBbIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3ajay; MPUBOINUTH

IpUMEpbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
pacrno3HaBaThb IPOSIBICHHME 3aKOHOB T€OMETPUM B HCKYCCTBE; MPHUMEHSTH
[OJlyYE€HHBbIE 3HAHUS Ha TMpaKTUKE: aHaJIW3UpOBaTh pEaJbHbIE CHUTyallud U
NPUMEHATh W3Y4YCHHBIC MOHITHS B MPOIECCE TOWCKA PEHICHHs MaTeMaTUYeCKH
chopMyIMpOBaHHON TMPOOJIEMBbI, MOJECTUPOBATH pEAJIbHbIC CHUTYallMd Ha SI3bIKE
reOMETPUH, UCCIIEI0OBATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BAHUEM I€OMETPUUECKHUX
NOHATUN M TEOpeM, allmapara ajreopsl, peuarb MPaKTUYECKUE 3ajaul, CBS3aHHBIE C
HAX0XKJIEHUEM T€OMETPUIECKUX BETUYHH.

K xonity o0ydyenust B 11 kiacce o0yyaromuiics HayqYuTCs:

OMepUpoBaTh MOHATUSMU: ILWIMHIPUYECKAss IOBEPXHOCTb, OOpa3yroume
WIMHIPUYECKON MOBEPXHOCTH, LIMIUHAP, KOHUYECKas: MOBEPXHOCTh, 00pa3yrolue
KOHUYECKOM TMOBEPXHOCTH, KOHYC, cpeprueckas MOBEPXHOCTh; Paclo3HaBaTh Tela
BpanieHus: (UWIMHAP, KOHYC, cdepa U map); oOBACHATh CHOCOOBI MOJYyYEHHS Tel
BpAaICHUS;
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KJIaccu(UIMpOBaTh  B3aUMHOE  pacloyiokeHue cdepbl U IUIOCKOCTH;
ONEpUPOBATh TMOHITUSMH: IIAPOBOM CErMEHT, OCHOBAaHME CErMEHTa, BBHICOTA
CerMeHTa, LIapOBOW CJIOH, OCHOBAaHME LIAPOBOIO CJOS, BHICOTA ILIAPOBOIO CIIOA,
IIaPOBOI CEKTOP; BBIUUCIATH OOBEMBI M TUIONIAAN TOBEPXHOCTEH TeN BpalleHHs,
reOMETPHYECKUX Tell ¢ TMpUMEHeHHueM (GopMys; ONEepHpPOBATh MOHATHIMU:
MHOTOTPaHHHK, BIIUCAHHBIN B C)epy U OMHCAHHBIN OKOJIO cephl, cepa, BIUcaHHas
B MHOTOTPAaHHUK WX TEJIO BPALICHUS; BHIYUCISATH COOTHOUICHUS MEXKTY IUIOIAAIMU
HOBEpPXHOCTEH 1 00bEMaMU TOJJOOHBIX TEIT;

n300pakaTh U3y4aeMble (PUTYpPhI OT PYKH U C IPUMEHEHUEM MTPOCTHIX
4epTEKHBIX NHCTPYMEHTOB; BBITIOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB
OpOCTBIX OO0BEMHBIX (GUTYp: BUJI CBEpPXYy, COOKY, CHHU3Y, CTPOUTH CEUECHHUS Tel
BpaIllCHUS;

U3BJIEKaTh,  MHTEPIPETUpPOBaTH M  MpeoOpa3oBbIBaTh  UHGPOPMAIUIO
0 TPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEACTABICHHYIO HA YepTekax U
PHUCYHKaX; OIIEpUPOBATh IOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH IEUCTBUS CIIOKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKCHHUS
BEKTOpa Ha YHCII0, OOBSACHATH, KAKUMH CBOMCTBAMH OHU 00JIa/1al0T; IPUMEHSITh
IPABUJIO MapaljIesIeuIea;

OTIEpUPOBATH TOHATUSMU: JCKAPTOBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, pPABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJ MEXIy
BEKTOpPAMH, CKaJSIPHOE NPOU3BE/ICHUE BEKTOPOB, KOJJIMHEAPHbIE U KOMILJIaHAPHBIE
BEKTOPBI; HAaXOIUTh CYMMYy BEKTOPOB W IPOW3BEACHHE BEKTOpa Ha YHMCIO, yroll
MEXJy BEKTOpaMH, CKaJspHOE IPOU3BEACHHE, PaCKIaAblBaTh BEKTOP MO JBYM
HEKOJJIMHEapHbIM BEKTOpaM; 3aJaBaTh IIJIOCKOCTh YpPaBHEHHEM B JI€KapTOBOM
CUCTEeME KOOpAMHAT;, TPUMEHATh TeoMeTpuueckue (aKTel OIS PEIICHUs
CTEpEOMETPUYECKHUX 3a]ad, MPeINoJaraloliiX HECKOJbKO IIaroB pPELIeHUs, €CIH
yCIOBUSl TNPUMEHEHHUS  3a/1aHbl B sBHOM (opme; pemarbh MpocTelIme
reoMeTpUYECKUE 3a/1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/1a; peliaTh
3aJa4d  Ha  JIOKA3aTeJIbCTBO MAaTEMAaTUYECKMX OTHOMICHWA ¥  HaXOXJICHHE
TeOMETPUUECKUX BEIMYMH MO0 00pasliaM WM alropuTMaM, MPUMEHsSl U3BECTHBIC
METOJbl MpPH PEUIeHUH CTaHAAPTHBIX MaTeMAaTUYeCKUX 3a/Jay; IPUMEHSTh
IpocTeilline mporpaMMHbIE CPEACTBA U 3JIEKTPOHHOKOMMYHUKAILIMOHHBIE CHUCTEMBI
NIPU PEIICHUU CTEPEOMETPUIECCKUX 3a]1aY;

MPUBOIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU,
pacrno3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUH B HCKYCCTBE;

OPUMEHATH I[OJIyY€HHbIE 3HAHHUS Ha IMpaKTHUKE: aHAIU3HPOBATh peajbHbIC
CUTyalldd W TIPUMEHATh W3YYCHHBIE TOHATHS B TIPOIECCE TOWCKA PEIICHUs
MaTeMaTH4ecKu cHOpMYITUPOBAHHON TIPOOIIEMBI, MOACTUPOBATH PEATLHBIC CUTYaIlUN
Ha S3bIKE TEOMETPHUM, HCCIENOBaTh IOCTPOCHHBIE MOJENINM C HCIOJIb30BAHUEM
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r€OMETPUYECKUX MOHATUA M TEOopeM, ammapara ajreOpbl, pelarb MPaKTHUYeCKHUe
3a/1a4d, CBSI3aHHBIE C HAXOXKJEHUEM T€OMETPUUECKUX BEITUYUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
HaunmeHoBaHue pasneina KoanmdecTBo OcnoBHoe conepikanne OcHOBHbIE BUABbI A1€ATEJIbHOCTH
(TemMBbI) Kypca 4acoB 00yJarmmuxcs
BBenenue B CTEpEOMETPUIO 10 OCHOBHBIE MTOHATUS CTEPEOMETPHM: AKTYaJu3upoBaTh (PaKThl U METOIBI

TOYKa, MpsAMasi, INOCKOCTH,
npocTtpancTBo. [IpaBuna n3obpaxkeHus
Ha PUCYHKaX: U300paKEeHUS
MJIOCKOCTEMH, MapajuieIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka.
[loHATHS: IEpeceKaromuecs
IUIOCKOCTH, MIepeCceKaroIrecs npsmas 1
TUTOCKOCT.

3HAaKOMCTBO C MHOTOIPaHHUKAaMHU,
M300pakeHre MHOTOTPAaHHUKOB Ha
pUCYHKaX, Ha MPOEKIIMOHHBIX
yepTekax. HauanbHbie cBeeHUS O
KyOe ¥ mupaMujie, uX pa3BEPTKHU U
Mojienid. CeuyeHns: MHOTOTPaHHHUKOB.
[Tonsatre 00 akCMOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CJICACTBUS U3 HUX.

IUTAHUMETPHH, PEJIEBAHTHBIE TEME.
IosyyaTs peaCcTaBICHUS O
POCTPAHCTBEHHBIX QUTYpaX,
pazoupath NpocTeuIle npaBuiIa
U300paKeHHsI 3TUX QUTYP.

N300paxkaTh NpsIMyIO U INIOCKOCTh HA

PHUCYHKE.
Pacno3HaBatb MHOTOTPaHHMKH,
nupaMuay, KyO, Ha3bIBaTh HX
AJIEMEHTBI.

JesaTh pUCyHOK Ky0a, UpaMu/bl,
HAXOAUTh OIIMOKH B HEBEPHBIX
M300paKeHUSIX.

3HAKOMMTBCS C CEYCHUSIMH, C METOJIOM
CJIE/IOB; UCTIOIB30BaTh MJIS OCTPOCHUS
CEYEHHUs METO/I CJIEJIOB, KPATKO
3aMUCHIBATh ILIAr¥ TIOCTPOEHUSI CEUEHMUS.
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Pacno3HaBaThb BUj cedueHUs U
OTHOIIICHUH, B KOTOPBIX CEYEHUE JCTUT
pebpa Kyba, HAaXOIUTh IUIOIIAdb
CEUEHHs.

Hcnoan3oBath nogodue nMpu pemeHnn
3a/1a4 Ha MIOCTPOEHUE CCUCHHI.
3HAKOMUTHCS C

aKCHOMAaTHYECKUM ITOCTPOCHUEM
CTEPEOMETPHH, C AKCHOMaMH
CTEPEOMETPHUH U CIICICTBUSIMH W3

HuX. WJUTI0OCTpHUpPOBATH AaKCHOMBI
PUCYHKaMU U TIPUMEpaMH U3
OKpY’Karolie 00CTaHOBKHU.

[IpsiMble M IUIOCKOCTH B
IIPOCTPAHCTBE.

[TapannenbHOCTh MPSAMBIX U
[JIOCKOCTEN

12

B3anmHoe pacnonokeHue NmpsIMBIX B

ITPOCTPAHCTBEC! MEPECCKAOIINCCH,

NapajuyleJIbHbIE M CKPELIMBAIOIIUEC
IIPSIMBIE.

[TapannenbHOCTD MPSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE:
napajijieibHbIe MPSIMbIE B
IPOCTPAHCTBE; MAPAIIIEIIBHOCTh TPEX
MPSIMBIX; TAPAJUICILHOCTD MPSIMOU U
MJIOCKOCTHU. YTJIbl C COHANIPABIEHHBIMH
CTOPOHAMM; YTOJ MEXAY MPSIMBIMU B
IIPOCTPAHCTBE.

AKTYaJTu3uPOBATH (PAKThl U METOIBI
TUTAHUMETPHH, PEIICBAaHTHBIE TEME,
MPOBOJUTH aHAJIOTUH.

IlepeuncasiTb BO3MOKHBIE CITOCOOBI
pacnoIOKEHUs IBYX NPSIMBIX B
IIPOCTPAHCTBE, WIIFOCTPUPOBATH UX HA
npuMepax. JlaBarb onpenenenue
CKPELIUBAIOIINXCS PAMBIX,
dbopmMyIUpoBaTh IPU3HAK
CKPCLIUBAIOIINXCS MPAMBIX U
IIPUMEHSATH €0 IPU PEIIECHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
MapaJUICIbHBIE TIIOCKOCTH; CBOMCTBA
NapajiyIeIbHbIX INTIOCKOCTEH.
[Ipocreimme npoCcTpaHCTBEHHBIE
(GUTYpBI Ha TTIOCKOCTH: TETPAdP, KyO,
napajiieaenunel; MoCTPOCHUE
CCUCHUIA.

3a7ad4.

Pacno3naBathb npusmy, Ha3bIBaTh €€
3JIEMEHTHI.

CrpouTh cedyeHUs NpU3MBl Ha
FOTOBBIX YEPTEKAX.

IlepeuncasiTb BOBMOXHBIE CTIOCOOBI
B3aHUMHOTI'0 PACTIOJIOKEHUS NPSIMOU U
IJIOCKOCTH B IPOCTPAHCTBE,
MPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATTBHOU KU3HU.
JdaBaTb onpenesieHne
MapaJJICIbHOCTU IPSIMOU U
IIJIOCKOCTH.

DopMyJHPOBATH NPU3HAK
NapajuIeIbHOCTH NPSIMOM U
IJIOCKOCTH, YTBEPKICHUE O IPSAMOU
IIEPECECUCHUS IBYX TUIOCKOCTEH,
MPOXOSIIIUX YEPE3 MapalICIIbHbIE
MpsIMBIE.

Pemarh npakTtryeckue 3a1auu Ha
MTOCTPOECHUE CCUCHUI
MHOTOTpaHHHUKA.

OO0BSACHATH Cily4au B3aMMHOIO

PacCIIOJIOKCHUA IIOCKOCTEH.
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/laBaTh onpeaeJieHre MapauielIbHbIX
IJIOCKOCTEW; MPUBOAUTH IPUMEPHI U3
pEabHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WITIOCTPUPYIOLLIKE
NapajuieIbHOCTh MIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
NapaJJIENbHOCTH JBYX INIOCKOCTEM,
CBOKMCTBA NAPAJUIEIIbHBIX IIJIOCKOCTEN
IIPY PELICHUY 3a]1a4 Ha [IOCTPOCHHUE.
OO0BACHATH, YTO HA3LIBACTCS
napajuielIbHbIM IPOEKTUPOBAHUEM U
KaK BBITMOJIHAETCS MPOCKTUPOBAHUE
¢dburyp Ha riockocts. M300pakartsh B
napajyIeIbHON NPOCKINHU Pa3JINYHbIC
r€OMETPUYECKUE (PUTYPBI.
MopaeanpoBarb peagbHbIE CUTYallUU
Ha S3bIKE TE€OMETpPUH, MCCIEI0BATh
OCTPOEHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
TTOHSTHM.

Hcnoab3oBaTh npyu pelieHnH 3a1a4
Ha IOCTPOEHUE CEUECHU MTOHATHE

NnapaJui€JIbHOCTH, IIPU3HAKH U CBOMCTBA
MapaJuIiCIbHBIX IPAMBIX Ha IIJIOCKOCTH.
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[leprieHIUKYIJISIPHOCTD
MPSIMBIX U IUIOCKOCTEN

12

[leprieHIUKYISIPHOCTD NPSIMON U
IJIOCKOCTH: IEPIEHIUKYIISIPHBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBbIE
[apaJuIeNIbHBIE U MIEPIICHANKYIISIPHBIE
K IJIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIAPHOCTH NPAMOU U
IJIOCKOCTH, TEOPEMA O MPAMOU
IIEPIICHIUKYJIAPHON INIOCKOCTH
IleprieHIUKYJISp ¥ HAKJIOHHBIE:

pacCTOAHNEC OT TOYKH OO ITIIIOCKOCTH,

PacCTOSTHUE OT MPSIMOM 1O TIOCKOCTH.

AKTYyaJau3upoBaThb (HaKkTbl 1 METObI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

OO0BACHATDH, KAKON YroJI Ha3bIBAETCS
YTJIOM MEK1y NIEPECEKAIOIUMUCS
MPSAMBIMH, CKPEIMBAIOIINMUCS
IIPSAMBIMH B IPOCTpaHCTBE. JlaBaTh
onpeeeHue MEePICHINKYISIPHBIX
IPSAMBIX U TIPSIMOM,
IIEPIICHIUKYJIAPHOU K IUIOCKOCTH.
Haxoautsb yriibl MEXIY

CKpPCIIUBAOIIUMHUCS ITPSAMBIMHA B Ky6e )51

IIApaMHUJIe.

IIpuBoaAMTH IPUMEPBbI U3 PEATBHON
KU3HU U OKPY’KaOIIe 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEPIIEHINKYJIAPHOCTD MPSAMBIX B
IIPOCTPAHCTBE

U NEPNEHIUKYJSAPHOCTh IPSAMOU K
IIJIOCKOCTH.

DopMyJIHPOBATH IPU3HAK
IIEPIICHIUKYJIAPHOCTH NPAMOU U
IJIOCKOCTH, TPUMEHSTH €r0 Ha

MPAKTUKE: OOBSICHATD
NEPIECHIUKYIAPHOCTD pedpa Kyda u
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JIAArOHAJIM €r0 TPaHU, KOTOpasi €ro He
COJICPKUT, HAXOAUTH JJIMHY JUAarOHaIn
KyOa. BBIUHCIIATh BBICOTY TPaBUIILHOM
TPEYrOJIbHOM U MPABUIIBHOU
YETHIPEXYTOJIBHON MUPAMUJ 110 JITUHAM
peoep. Pemars 3a1aun Ha
BBIYMCJICHUS, CBSI3aHHBIE C
MEPIEHIUKYJIIPHOCTBIO TIPSIMOU U
ITIOCKOCTH, C UCMHOJIb30BAHUEM TIPU
PEIICHUH TIAHUMETPUYECKUX (HaKTOB U
MeTOA0B. O0BSACHATDH, YTO HA3bIBAIOT
MEPIICHIUKYJISIPOM U HAKJIOHHON U3
TOYKHU K TIJIOCKOCTH; MTPOEKIHEN
HAKJIOHHOM Ha MJI0CKOCTh. OOBSICHSTS,
YTO HA3bIBAECTCS PACCTOSIHUEM: OT
TOYKH J0 TJIOCKOCTH; MEXKITY
MapAJIICITbHBIMU TNIOCKOCTSIMU; MEKTY
MPSAMOM U MApAJIICIIBHOUN €1
IJIOCKOCTBIO; MEXKITY
CKPEIUBAIOIIUMHUCS TPSIMBIMH.
HaxoauTh 5TH pacCcTOSIHUS B IPOCTHIX
cllyyasx B Ky0Oe, mupamuje, mpusMme.
MoaeaupoBarb peaibHbIE CUTYalluU
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIH C
MCIIOJb30BaHUEM I'€OMETPUUYECKUX
TTOHSITHH.
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Hcnoab3oBaTh Npy pelICHUH 337a4 Ha
MIOCTPOCHUE CEUEHUIN TEOPEMY
[Tudaropa, cBolicTBA MPAMOYTOJIBHBIX
TPEYTOJIbHUKOB.

YTl MEXAY IIPSMBIMU U
[IJIOCKOCTAMU

10

VYTIabl B IpOCTPAHCTBE: YTOA MEKIY
IIPSIMOM U INTIOCKOCTBIO; IBYTPAHHBII
YTOJI, IMHENHBIN yTOJd ABYTPAHHOTO
yTJIa.

[lepneHAMKYJISIPHOCTD TUIOCKOCTEN:
MPU3HAK NEPIECHINKYISIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NEPHEHANKYIIAPaX.

AKTYaJau3upoBaTh GaKThl U METOJIBI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

JlaBaTh onpeneseHue yria Mexay
MIPSAMOU U IIOCKOCTBIO,
(bopMynupoBaTh TEOPEMY O TPEX
NEPHEHANKYJIApax U OOpaTHYIO K HEMl.
Haxoauthb yros Mexay npsiMmou u
IJIOCKOCTBIO B MHOTOTPAHHHUKE,
pPacCTOsTHUE OT TOYKH 10 NPSMOU Ha
IIJIOCKOCTH, UCTIOJB3Ys TEOPEMY O TPEX
neprnesauKyisipax. [lposoguts Ha
YEPTEKE NEPIEHAUKYIISAP: U3 TOUKHU Ha
MPSAMYIO; U3 TOYKHU Ha IUIOCKOCTb.
JaBaTh onpeniesieHue ABYrpaHHOTO
yria u ero 351eMeHToB. OOBSICHATH
PABEHCTBO BCEX JIMHEWHBIX YTJIOB
JIBYTPAHHOTO yTJIA.

Haxoauthb Ha yepTexe ABYIpaHHBIN
yroJI pH pedpe MUpaMuIbl, TPU3MBI,
napasuielIenunesa.
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JlaBaThb onpeaesieHue yria MExIy
IIoCKoCTsIMU. JlaBaTh

onpenenenue U GopmMyaMpoOBaTh
NPU3HAK B3aUMHO
MEePIICHIUKYJIPHBIX TIOCKOCTEH.
HaxoauTtsb yriibl MEXy MIOCKOCTSIMU
B KyOe U mupamue.

Hcnmonb30BaTh IpU PEIICHUH 33124
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeaunpoBarb peajabHbIE CUTyaLNU
Ha S3bIKE T€OMETPUU, HCCJIeN0BATH
MMOCTPOCHHBIE MOJEIN

C UCIIOJIb30BaHUEM F€OMETPUUYECKHUX
TTOHSITHH.

HUcnoab30BaTh 1py peLICHUN 3a1a4
HA TOCTPOCHUE CEYEHUN COOTHOIICHUS
B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

MHoOrorpaHHuKH

11

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIITYKJIBIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOTOTPAHHUKA.

AKTYaTu3upoBaTh (DaKThl U METOIbI
IUIAHUMETPHUH, PEJICBAaHTHBIC TEME,
NMPOBOJANTH

anajorun. JlaBarhb
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[Ipu3ma: N-yronapHas npusMa; rpaHu u
OCHOBAHHUSI IPU3MBIL; MIpsAMas U
HAKJIOHHAs! IPU3MbI; OOKOBAsI U MOJTHAsS
MOBEPXHOCTh MTPU3MBL.
[Tapannenenumnen, TpAMOYTOJIbHbBIN
MapaJuIeJIeIuIe] U ero CBOMCTBA.
[Iupamuia: N-yronpHast nupaMuia,
IPaHU U OCHOBAaHUE NTUPAMUJIBI;
OOKOBas M MOJHAsI TOBEPXHOCTh
[MAPAMUJbL; IPABUJIbHAS U YCEUEHHAs
MAPAMUA.

DJIEMEHTBI PU3MbI U TUPAMU/IBI.

HpaBI/IJ'IBHBIe MHOT'OI'PaHHUKH:
[MOHATHUC IIPABHUJIBHOI'O MHOI'OT'PaHHHKA,

paBuJIbHAS pU3Ma U TIpaBUIIbHAS
MUpaMuIa; MpaBWIbHAS TPEYTOJIbHAS
nupamMuaa U MPaBUIIBLHBIN TETPadp;
ky0. [IpeacTaBienne o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, OAEKad P
U ukocazqip. Cummerpus B
IPOCTPAHCTBE: CHMMETPHS
OTHOCUTEIILHO TOYKH, TIPSIMOA,
MIOCKOCTU. DJIEMEHTHI CHMMETPHH B
nupamMuaax, napajsiesnenunenax,

omnpeeseHue
napajuielienuneaa, paco3HaBaTh €ro
BUIbl U U3y4YaTh CBOMCTBA. JlaBaTh
ONPEACTICHUE TUPAMUIBI,
Pacno3HaBaTh BUJIbI TUPAMHU/I,
(¢opmyaupoBaTh cBOCcTBa pEdED,
rPaHEU U BBICOTHI ITPABUILHOM
MAPaAMU/IBI.

Haxoauthb miomaaps NOJHON U
OOKOBOM MOBEPXHOCTH MUPAMUJIBI.
JaBaTh onpenesieHre yCEUYEHHOM
MAPaMUJIbl, HA3bIBATh €€ AJIEMEHTHI.
D®opMyJIHPOBATH TEOPEMY O
TJI01a11 OOKOBOM MOBEPXHOCTHU
MIPaBUJIIbHOW YCEUEHHOM MTUPAMUIBI.
Pemiathb 3a1a4n Ha BBIUKMCIIEHHUE,
CBSI3aHHBIE C MUPAMUJIAMU, a TAKKE
3a71a4M HA MIOCTPOCHUE CEUCHU M.
JlaBaTh onpeaeJeHue IpU3Mbl,
pacno3HaBaThb BUbI IPU3M,
H300paxkaTh MPU3MbI HA YEPTEKE.
Haxoauthb mIomaas moJaIHON WIN
OOKOBOI MTOBEPXHOCTU IPU3MBI.
N3yuaTh cooTHOIIEHUS Dilnepa i
yrcna péoep, rpaHeil U BEpIINH
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ITPABUJIBHBIX MHOTOTPAHHHUKAX.
Brruucnenue 351eMEeHTOB
MHOTOI'PaHHUKOB: pEOpa, TUaroHau,
yribl. [1nomans 60KOBOI MOBEPXHOCTH
Y TIOJIHOM TIOBEPXHOCTH MPSIMOM
[IPU3MBI, IJIOIIA1b OCHOBAaHUM, TEOpeEMa
0 OOKOBOI MOBEPXHOCTH MPSMOK
npu3mbl. [lnomans 60koBoi
ITIOBEPXHOCTHU U NTOBEPXHOCTH
MIPAaBWJIBHOW MMUPAMUBL, TEOPEMA O
1011311 OOKOBOM MOBEPXHOCTH
yCEYEHHON TUPAMU/IBI.

MHOrorpanavka. M3y4arb BUIbI
MPABUJIBHBIX MHOTOTPAHHHUKOB, UX
HAa3BaHMS U KOJIUYECTBO TPAHEM.
H3yyarb cuMMeTpuIo
MHOTOTPaHHUKOB. Q0 BSICHATD, KaKHE
TOYKHU HA3bIBAIOTCSI CAMMETPUYHBIMU
OTHOCHUTENIBHO TAaHHOW TOYKH, PSAMOU
WJIM TUIOCKOCTH, YTO Ha3bIBAIOT
LIEHTPOM, OCBIO WIH INIOCKOCTBIO
CUMMETPHUH (PUTYPBHI.
HpuBoauTh NpuUMepkbI
CUMMETPUYHBIX (DUTYp B apXUTEKTYpeE,
TEXHUKE, TPUPOJIE.
MoaeJupoBaTh peaibHbIEC CUTYAIlUU
Ha S3bIKE TEOMETPUH, UCCIENOBATH
[IOCTPOCHHBIE MOJIEIIH C
WCIIOJIb30BaHUEM I'€OMETPUYECKUX
MNOHSATUMN, UCTIOIB30BaTh MOJ00ME

MHOI'OI'PAaHHHUKOB.
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OOBEMBI MHOTOTPAHHUKOB

[MToustrue 00 00BpéMe. O0BEM

IMUpaMuabl, IIPU3MBI.

AKTYaJau3upoBaTh GaKkThl U METOJIBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
O0BbsACHATDH, KaK U3MEPSIOTCS
00BEMBI TEJ, IPOBO/IS AHATIOTHIO C
U3MEpPEHUEM ILI0Ia e
MHOT'OYTOJIbHUKOB. POpMYJINPOBATH
OCHOBHBIE CBOMCTBa OOBEMOB.
N3yuarts, BLIBOAUTH (POPMYJIBI
o0BEMa IPSAMOYTOJILHOTO
napajuielienunena, Npu3Mbl U
MUPAMU/IBI.

BoruucjasaTs 00bEM MPU3MBI U
MAPaAMUJIBI IO UX DJIEMEHTaM.
IIpumeHsATH 00BEM IS pelICHUS
CTEPEOMETPUYECKUX 3a/4a4 U JJIs
HaXO0JICHUSI TEOMETPUUECKUX
BEJIMYUH.

MopaeaupoBarb pealbHbIE CUTyalUU
Ha $S3bIKE TEOMETPUM, MCCJIe0BATH
MOCTPOCHHBIE MOJIENIN

C UCIIOJIb30BAHUEM TEOMETPUUYECKUX
MOHSTHH.
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[loBTOpEHME: CEUYCHMUS, 4
PACCTOHIA K YTIEL Ctpoutrh ceueHHME MHOTOTPaHHHKA
METOJIOM CJEOB.
[TocTpoeHue ceueHuii B /laBaTb ompejae/ieHMe PaCCTOSIHUA
MHOTOTPaHHHUKE. Mexay purypamu.
Brranciienne paccTosHUN: MEXKIY Haxoaurb paccTrosiHHE MEXTY
JBYMS TOUKaMH, OT TOYKH JIO TIPSIMOM, | NapaJlIeNbHBIMU INIOCKOCTAMU, MEXKIY
OT TOYKH JI0 TUIOCKOCTH; MEXKTY TTOCKOCTBIO Y MAPAJIIETBHON €1
CKPEIIMBAIOIIUMUCS TPSIMBIMHU. MIPSAMOUN, MEKy CKPEIIMBAIOIMHUCS
Brruucnenue yrios: Mexay npssMbIMA. CTPOMTH TUHEUHBINA YOI
CKPEITUBAIOIIUMHUCS MPSIMBIMA, MEXAY | ABYTPAHHOI'O YIJIa HAa YEPTEKE
IIPSIMOM U IIJIOCKOCTBIO, IBYTPAHHBIX MHOTOTPaHHHUKA U HAXOJUTh €0
YTJIOB, YTJIOB MEXKAY IJIOCKOCTAMM. BEJIUUMHY.
Haxoauthb yriibl MEXAY MIOCKOCTSIMU
B MHOT'OTPaHHUKAaX.
OBIIEE KOJINYECTBO 68
YACOB I10
IHPOI'PAMME
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11 KIIACC

OcHoOBHOe coaepxkaHue

HaumenoBanue pa3nena KounyecTBo OcHoBHBIE BH/IbI 1€ATEJIbHOCTH
(TeMBI) Kypca 4acoB o0yuarouuxcsi
Tena BpareHus 12 Cdepa u map: neHTp, paauyc, AKTYaIu3upoBaTh (HaKThl U METOIBI

TMaMETp; TUTOIIAIb IIOBEPXHOCTH
ctepsl. BzanmHoe pacnonoxxenue
chepbl U TIIOCKOCTH; KacaTeabHas
IJIOCKOCTh K cepe; miomanb cepsl.
N3obOpaxenue cdepsl, mapa Ha
miockoctu. CeueHus mapa.

[{unuHapryeckas IOBEPXHOCTbD,
00pa3yronue NUINHIPUYECKOM
MOBEPXHOCTH, OCh IIMIIMHAPUYECKOM
noBepxHocTd. L{unuHap: ocHOBaHUS U
OOKOBasi IOBEPXHOCTh, 00pa3yromias 1
OCb; IUTOIIAab OOKOBOM M ITOJHOM
noBepxHocTU. M300paxeHue
[WIMHIpPa Ha IIockocTu. Pa3BépTka
i apa. CeyeHus HUIMHApa
(MJIOCKOCTBIO, MapauIeIbHON WA

NEePHEeHAUKYJIIPHON OCH TUIMHAPA).

Konunueckast HOBEpXHOCTB,

INIAHUMCTPHUH, PCIACBAHTHBIC TCMC,

NPOBOAUTH AHAJIOTHH.
/laBaThb onpeaesieHusi chepsl U mapa,
UX LIEHTpa, pajauyca, TuaMeTpa.
Onpepeasitb chepy Kak purypy
BpAIICHUS OKPYKHOCTH.
HccaenoBarb B3auMHOE
pacrojoxeHue chepbl U MI0CKOCTH,
IBYX c(ep, HIIIIOCTPUPOBATH 3TO HA
YepTeKax U pUCYHKAX.
DopMyJTHPOBATH ONIPEACICHUE
KacaTeIbHOM IIOCKOCTH K cdepe,
CBOMCTBO U MPU3HAK KACATEIbHOU
IJIOCKOCTH.

3HAKOMUTBCSH C T€0JE3UYECKUMU

nuHusAMU Ha chepe OObACHATH, 4TO

Ha3bIBAIOT TUJIWHAPOM, HA3BIBATH €T'0

aneMeHThl. U3y4yaTh, 00bACHATH, KaK
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00pasyronme KOHUIEeCKOH
MMOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOM NoBepxHOCTH. KoHyC:
OCHOBAHUE M BEpIIMHA, 00pa3yroIas
1 OCh; IIJIOIIAaAb OOKOBOM U IOJHOU
ITIOBEPXHOCTH. Y CEUEHHBIN KOHYC:
oOpa3yrollye U BbICOTA; OCHOBAHUS U
OOKOBasi TOBEPXHOCTb.
N300pakeHre KOHyca Ha MIIOCKOCTH.
Pa3BépTka koHyca.
CeueHus koHyca (TIOCKOCTHIO,
napayyieIbHOM OCHOBAaHUIO, U
IJIOCKOCTBIO, IPOXOAIIEN 4Yepes
BEPIINHY).
KomOuHanust Ten BpaiieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMCaHHbIA 0K0JI0 chepsl; chepa,
BIIMICAaHHAs B MHOTOIPAaHHUK HWJIH B
TEJIO BpaIlCHUSI.

MOJYYUTh HWIUHAP MyTEM BpaIllCHUS
MPSMOYTOJIbHHKA.

BbIBOAUTH, HCNO0JIB30BATH (OPMYJIBI
JIJIS. BEIYUCIICHHS TUIOMAAN OOKOBOM
MOBEPXHOCTH LUJIUHJPA.

N3yuaTth, pacno3HaBaTh Pa3BEPTKY
HWJIMHAPA.

MN300pakaTh HUIMHIP U €TO CEYCHUS
IJIOCKOCTBIO, ITPOXOSAIIEH Yepe3 €ro OCh,
MapajyIeIbHON WIN NEPIICHANKYIISPHOU
OCH.

Haxoaurhs 1UI0mMAaan »HSTHUX CEUYECHUM.
MoaeaupoBaTh peajibHble CUTyallud Ha

S3BIKE reoMecTpHHu, HccjaeaoBaTb
MOCTPOCHHBIC MOACIIN
C HCIIOJIBb30BAHUECM TCOMCTPHYCCKHX

MOHSITUH.

OO0bsICHATH, Kakoe€ TEJIO Ha3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3blBaTb €r0
AJIEMEHTBI.

N3y4arh, 00bICHATD, KaK IOJIYYUTh
KOHYC IIyTEM BpAILCHUS
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
MN300paxkaTh KOHYC U €0 CEYEHUs

MJIOCKOCTBIO, MPOXOSIIEH Yepe3 oCh, U
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IIJIOCKOCTBIO, IEPIEHAUKYJIISIPHON K
OCH.
HN3yuyarh, pacno3HaBaThb pPa3BEPTKY
KOHYCA.
BbIBOAUTH, MCTIOJIB30BATH (POPMYJIIBI
JUTS. BBIYMCIICHUS TUTOIA 1 OOKOBOM
NOBEPXHOCTH KOHyca. Haxoaurthb
IJIOIIAIA CEYEHUM, MPOXOISIINX Yepes
BEPIIMHY KOHYCa WU
NIEPIICHIUKYJIAPHBIX €r0 OCH.
OO0bsICHATH, KAKOE TEJI0 HA3bIBACTCS
YCEUEHHBIM KOHYCOM.
N3yuyaTh, 00bICHATH, KAK €r0 MOJIY4YHUTh
yTEM BpAILEHUS IPSIMOYTOJIbHON
Tpaneuuu. BbIBOAMTH, IPUMEHATH
dbopMmyny AJig BBIYUCIEHUS TUIOLIAAH
OOKOBOI MOBEPXHOCTH YCEUEHHOTO
KOHyCa. AKTYaJM3upPoBaTh (HaKThl U
METO/bl INTAHUMETPHUH, PEJICBAHTHBIE
TE€ME, IPOBOJUTH AHAJIOTUH.
Pemarb crepeoMerpuyeckue 3aaun,
CBSI3aHHBIC C TE€JIAMH BPAILICHUS,
IMOCTPOCHUEM CEUECHUM TEJI BpPALCHUS,
C KOMOMHAIUSIMU TeJl BpallleHus: U

MHOT'OIpaHHHMKOB Ha HaAXOXKICHHC
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r€OMETPUYECKUX BEJIIMUUH.
Hcnoan3oBaTh npu pelicHUH
CTEPEOMETPUUECKHUX 33124
TJIAHUMETPUIECKHE (PaKThl M METO/IBI
3aJlayu Ha BBIUYUCIICHUE U
JI0Ka3aTeIbCTBO.

MoaenupoBarb pealibHbIE CUTyalluu
Ha SI3bIKE TEOMETPHUH, HCCJAeA0BATH
MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BaHUEM I€OMETPUYECKUX

MTOHSITUH.
OO0BEMBI TEN ) [lonsitue 00 00bEME. OCHOBHBIE AKTYaau3upoBaTh (GaKThl U METOJIbI
cBoiicTBa 00BEMOB Tell. OO0BEM IJIAHUMCTPHH, PCIICBAHTHBIC TEMC,
LMIMHPA, KOHYyCA. IIPOBOJIUTH AHAJIOTUU.
OO0BEéM I1apa U MIoImaas CHEPHI. BbiBOAUTH, HCNIOJIB30BaTh (GOPMYIIbI

00BEMOB: TIPU3MBI, IIHIIUH]IPA,
MAPaMHUJIBI, KOHYCA; yCEUEHHON
MUPAMUJIBI U YCEYEHHOTO KOHYCA.
Pemarsb crepeomeTpuueckue 3a1au,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB.
®opMyMpoBaTH ONpeeiieHNE
[IApOBOTO CETMEHTA, IIIAPOBOTO CJIOA,
IIApPOBOTO CEKTOPA.

[pumensaTs Gopmybl

JUTSI HaXOXKJIeHNUs 00BEMOB TIAPOBOTO
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CCI'MCHTA, HIapOBOI'0 CCKTOPA.

BekTopbl 1 KOOPIUHATHI B
POCTPAaHCTBE

10

BekTop Ha MII0CKOCTH ¥ B MPOCTPAHCTBE.

Crno>xeHue U BBIYMUTaHUE BEKTOPOB.
YMHOXEHHE BEKTOPA HA YUCIIO.
Pa3znoxenue BeKTOpa 1o Tpém
HEKOMILJIaHApHBIM BekTopaM. [IpaBuio
napajuiesIenunea.
3ajady,

Penienue CBS3aHHBIX C

PUMEHEHUEM TIPAaBWJI JCHUCTBHUA C
BEKTOPAMH.

IIpssMoyroJyibHast cucTeMa KOOpAMHAT B
npocTpancTBe. KoopauHaTel BEKTOpA.
[Ipocrenmmue 3aqa4u B KOOpAMHATAX.
Yron mexnay Bekropamu. CKasipHoe
IIPOU3BEICHUE BEKTOPOB.

BrrunciieHne yriioB MexXay NPSMBIMHA U

MJIOCKOCTSIMH.
KoopanHaTHO-BEKTOpHBIA ~ METOL
IPU PELICHUWH TIEeOMETPUYECKUX

3ajad.

AKTYaJIu3upoBaTh (HakTbl U METOJIbI

MJIAaHUMETPUM, PEJICBAaHTHBIE TEME,
NpOBOAUTEL aHajoruu. OnepupoBaTh
MOHSITHEM BEKTOP B IPOCTPAHCTRBE.
DdopMyIMPOBATH IPABUIO

MnapaJuicjicnuicaa mpu CJI0KCHHUU

BEKTOPOB.
CkJaaapiBaTh, BBIYHUTATH BCKTOPBI,
YMHOKAaTh  BCKTOp Ha  YHCIIO.

HM3y4yarh OCHOBHBIE CBOMCTBAa JTHX
oIepanui.

JlaBaTh onpeaeneHre NpsMOYroJIbHOU
CHCTEMbI KOOPJIMHAT B ITPOCTPAHCTRBE.
Bbipa3utb KOOpAWHATHI BEKTOPA Yepe3
KOOPJIMHATHI €r0 KOHI[OB.

BrIBOAUTH, HCIOJIB30BATH GOpPMY.TY
JUIMHBI BEKTOPA U PACCTOSIHUS MEXKILY

TOYKaMMH.
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BreipakaTh CKaJIsIpHOE IPOU3BEACHUE
BEKTOPOB Y€pe3 UX KOOPJAUHATHI,
BBIYKCIIATH YTOJI MEXAY ABYMS
BEKTOpPaMHU, ABYMS IPSIMBIMH.
HaxoauTb yros Mexay npsiMon u
IJIOCKOCTBIO, YTOJI MEXKAY ABYMS
IJIOCKOCTSMH AHAIUTUYECKUMHU
MeToaMH. BBIBOAUTH, HCIOJIB30BATH
(popMy.1y pacCTOSAHHS OT TOYKH J10
IJIOCKOCTH.

[ToBTOpeHue, 06001ICHNE

W CUCTEMATU3allNs 3HAHUUN

OcHoBHBIE PUTYPBI, (haKThI, TEOPEMBI
Kypca IJIaHUMETPHH. 3alaun

IUNIAHUMCTPHUH U MCTOJBI UX PCIICHUA.

OcHoBHBbIE PUTYPBI, (DAKTHI, TEOPEMBbI
Kypca CTepeoOMEeTpuu. 3a1aun
CTEPEOMETPUHU U METOJIBI UX PELICHHUS.

Pemiates nmpocrenimme 3a1aun Ha
HaXOKJEHUE JUIMH U YTJIOB B
reOMETPUYECKUX (Urypax,

npumeHsTh Teopemy ITudaropa,
TEOPEMBI CHHYCOB U KOCHHYCOB.
HaxoauTsh mioiaas MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBath noo0HbIE QUTYPBHI,
HAXOJIUTh OTHOLIEHUS JUIUH U
TUTOLIAJICH.
HUcnoab3oBaTh pu pemeHnu
cTepeoMeTprudecKkuX 3amad (¢akThl U

MCTOJbI INIAHUMETPHH.
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OBLIEE KOJIMYECTBO
YACOB 11O
ITPOT'PAMME

34
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJBHASA 3AIINCKA

VY4eOHblii Kypc «BeposTHOCTp M CTaTHUCTHKa» 0a30BOr0 YpPOBHS SIBIISETCA
IOPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca ©0a30BOTrO YpOBHS
OCHOBHOTO 00111eT0 00pa3oBaHus. Y4eOHBIN Kypc MpenHasHaueH s GOpMHUPOBAHUS Y
00y4aromuxcsi CTaTUCTUYECKON KYJIbTYpPbl M IMOHUMAaHMs POJIM TEOPUM BEPOSATHOCTEU
KaK MaTeéMaTH4e€CKOI0 MHCTPYMEHTA JJI U3YyUEHUsl CIydalHbIX COOBITUM, BEJIMYUH U
nporeccoB. Ilpu wu3ydenun ydeOHOro Kypca oOoramaiorcs HpeACTaBICHUS
00ydJaromuxcsi 0 METO/IaX MUCCIECOBAHMUS U3MEHYMBOTO MHUPA, Pa3BUBACTCS MOHUMAaHHE
3HAYUMOCTH U OOIIHOCTH MaTE€MaTH4YECKMX METOJIOB IO3HAHUS KaK HEOTHEMIIEMOI
YaCTHU COBPEMEHHOT'0 €CTECTBEHHO - HAYYHOI'O MUPOBO33PEHUSI.

Coneprxanue yuyeOHOro Kypca HarpaBJIEHO Ha 3aKpeIUIeHHe 3HaHUH, MOJyYeHHbIX
OpU WM3YYEHHHM Kypca Ha ypOBHE OCHOBHOIO OOLIEr0 OOpa3oBaHMsA, U HAa pa3BUTHE
NPEICTaBICHUNA O CIyyalHBIX BEJIMYMHAX U B3aMMOCBA3SIX MEXAY HUMHU Ha Ba)KHBIX
npuMepax, CIOXKEThl KOTOPBIX MOUYEPHHYTHI U3 OKpYXKalolero Mupa. B pesymnbrare y
oOyvaronuxcst ~ JOJDKHO  copmupoBaTbCcsi ~ MNpeACTaBiIeHUE O  Haubosee
yIOTPEOUTENBbHBIX U OOIMIMX MATEMATUYECKUX MOJENSAX, UCIOIb3YEMBIX JJISi ONUCAHUS
AHTPOINIOMETPUUYECKUX M JAEMOrpadUyecKuX BEJIUYUH, MOTPEUIHOCTEH B Pa3IU4YHOIO
polla W3MEpEeHHsX, JIUTETBbHOCTH O€30TKa3HOW paboThl TEXHUYECKUX YCTPOMCTB,
XapaKTePUCTHK MACCOBBIX SIBIICHUI H MPOLIECCOB B OOIIECTBE.

B cooTBeTcTBHM C yKa3aHHBIMH IIeIIMA B CTPYKType Y4eOHOTro Kypca
«BepoATHOCTh M CTaTUCTUKA» JJIsl YPOBHS CpeHero oouero oopazoBanus Ha 0a30BOM
YPOBHE BBIJCJICHBI CIIEAYIOIME OCHOBHBIE cofepxaTelbHble JUHUU: «ClydaliHble
COOBITHS U BEPOATHOCTHY, «CiTydaifHbIe BETUYUHBI M 3aKOH OOJBIINX YHCET.

Baxnyio dYactb y4eOHOro Kypca 3aHUMaeT U3y4Y€HHE TEOMETPHUYECKOro U
OMHOMHUABHOTO pAaCIpeNeNeHHI U 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaMU —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PacCpeIeICHUSMHU.

Conepxxanue nuHumn «CiiyyaiiHble COOBITHS U BEPOSTHOCTH CITY>KUT OCHOBOM 7St
dbopMUpOBaHUS TIPEACTABICHUN O PACIPEACICHUN BEPOSITHOCTEH MEXAy 3HAYCHUSIMU
CIIy4aliHbIX BEJIMYHUH, a TaK)Ke 3Ta JIMHUS HE0OXoArMa Kak 0a3a ISl U3y4eHHsI 3aKOHa
OonbIIuX yncen — GyHIaMEHTAIBHOTO 3aKOHA, JEHCTBYIONIEr0 B MPHUPOJIE U OOIIECTBE
U HMEILIEro MaremMaTuyeckyro (opmanmzammioo. CaM 3akoH OONBIIMX —YHCeNd
npeiaraeTcsi B O3HAKOMUTENBHOHM (QopMe ¢ MUHUMAJIbHBIM  HCIOJIb30BAHUEM
MaTeMaTHU4eCcKoro ¢popmannzma.
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Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMU BEIMYMHAMH, AKIEHTUPYIOT
BHUMaHHE OOYYarONIUXCSl HAa OMUCAHUU U U3YUYEHUM CIIyYalHBIX SIBICHUN C MOMOILBIO
HEenpepbIiBHBIX  (PyHKIMHA. OCHOBHOE BHUMAHWE YIENACTCA IOKA3aTEIbHOMY U
HOPMAJILHOMY  pachlpelelieHUusIM, TMpPU OSTOM MPEANoaraercsi 03HAKOMHTEIbHOE
u3ydeHue MaTepuaina 6e3 JoKa3aTeabCTB MPUMEHIEMbIX (PaKTOB.

OOmiee YMCIO YacOB, PEKOMEHJOBAHHBIX JJISi HM3y4yeHHUs Y4YeOHOro Kypca
«BeposTHOCTh U cTaTucTHKa» — 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Hefieno), B
11 xmacce — 34 gaca (1 gac B Hezel0).

COJEPXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBinenre JaHHBIX C MOMOUIpI0 Tabmuun W jauarpamm. CpenHee
apupMeTHIeCKOe, MeIMaHa, HanOoJbIIee U HAUMEHbIIIEe 3HAUCHUs, pa3Max, JUCTIEPCHUs
U CTaHJapTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

Ciny4aiiHble SKCIEPUMEHTHI (OMbBITBI) W CiIy4alHble COOBITHUA. DJIEMEHTapHbIC
coObiTust  (Mcxoibl). BeposTHOCTH ciydailHOro coObITHSI. BaM30CTh 4acToThl |
BepOsITHOCTU COObITHI. Cily4ailHble OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
cOoOBITUSIMU. BEposITHOCTH COOBITHI B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.

Omneparuu HajJ COOBITHSMU: TE€PECEUYCHHE, OOBEAMHEHHE, MPOTHUBOMOJIOKHbBIC
coObITus. Jlnarpammel Diinepa. @opMyiia COKEHHUS] BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTh. YMHOXEHHE BEpOATHOCTEU. JlepeBo cilydyallHOro
skcniepuMenTa. @opmyiia mojaHoN BeposiTHOCTU. HezaBucuMbIie COOBITHS.

KomOunaropaoe mpaBuno ymHoxeHus. [lepectanoBku u daxropuan. Yucio
coueranuid. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapupiii ciayuyaliHbIil OMBIT (MCIBITAHUE), YCNEX WU Heynada. HeszaBucumbie
ucnbiTanug. Cepusd HE3aBUCHUMBIX HCOBITaHUW 110 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cnyvaiinas BEJIUYMHA. Pacnpenenenue BEPOATHOCTEMU. Juarpamma
pacupenenenus. Ilpumepsl pacnpeneneHuid, B TOM YHCIE, TIE€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

HucnoBble XapaKTEPUCTUKUA CIYYAWHBIX BEIMYMH: MATEMATUYECKOE OXHWJIAHUE,
JUACHEPCUA W CTAaHAAPTHOE OTKIOHEHHWE. [Ipumepbl NmpUMEHEHHsT MAaTEMATHYECKOTO
OXUJaHHS, B TOM YMCJIE B 33Ja4yaXx W3 NOBCEIHEBHOM XHM3HHM. MaremaTuyeckoe
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OXKUJaHWEe OWHAPHOW CIy4allHOM BeJNWYMHBI. MaTeMaTHYeCKOe OXHJIaHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTU4eCKOEe OKUIAHUE U AUCIEPCHUS] T€OMETPUYECKOro U
OMHOMHAJIBHOTO paclpeeIeHUN.

3aKOH OOJBIIMX YMCET M €r0 poJib B HayKe, Ipupoje U obmiectBe. BeioopouHsIit
METO/]] UCCIIEOBAHU.

[Ipumepsl HENpepbIBHBIX ~ClydallHbIX BeNWYMH. lloHATHE O IJIOTHOCTH
pacnpezeneHus. 3ajady, IPUBOLIME K HOpMalIbHOMY pacnpezenenuto. [lonsatue o
HOPMAaJIbHOM PACIPENEICHUM.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce OOyYarONIMICS TMOMYYUT CICAYIOIINAE
MpeAMETHBIE PE3YIbTATHI:
YUTATh U CTPOUTH TAOIUILI U TUATPAMMBIL;

OTIEpUPOBATh MOHATUAMU: CpeaHee apupMeTHIECKOe, MeIMana, HauboblIIee,
HauMEHbIIIee 3HAYEHUE, pa3Max MacCHBa YHCIIOBBIX JaHHBIX; OMIEPUPOBATH MOHATUSIMU:
CIIy4alHBIM JKCIEpUMEHT (OMbIT) W CIy4alHOE COOBITHE, 3JIEMEHTApHOE COOBITHE
(27IeMEHTapHBIM UCXOJ]) CIy4alHOTO OIbITa, HAXOJWUTh BEPOATHOCTH B ONBITAX C
PaBHOBO3MOXHBIMU CIYYailHBIMU COOBITHSIMU, HAXOIUTh U CPABHUBATh BEPOSTHOCTU
COOBITUIM B M3YYEHHBIX CIIy4alHBIX SKCHEPUMEHTax; HaXOAUThb U (OPMyIHpPOBaTh
coObITHSI:  TiepeceyeHre W OOBbEIUHEHUE  JIaHHBIX  COOBITHM,  COOBITHE,
MPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO, TOJB30BAaThCS JUAarpaMmamu Oijepa W
dbopmyIiol CIOKEHHSI BEPOSITHOCTEN MpU PEIICHUU 3a7ay; ONEpPUPOBATh MOHSATUSIMMU:
YCIIOBHAsI BEPOATHOCTh, HE3aBUCUMBIE COOBITHS, HAXOJIUTh BEPOSITHOCTH C MOMOIIBIO
NpaBWJia YMHOXKEHHUS, C TIOMONIbIO JEpeBa CIYyYalHOI'O OIbITa; MPUMEHSITh
KOMOMHATOpPHOE MPABWJIO YMHOXKEHUS MPU PELICHUU 3a]a4; ONEPUPOBATh MOHSATHUSIMMU:
UCIIBITAHUE, HE3aBUCUMbBIC UCIIBITAHUSI, CEPUSl UCTIBITAHUM, YCIIEX U HeyJaya, HaXOUTh
BEPOSITHOCTU COOBITHMM B CEPUM HE3aBUCHUMBIX HCHBITAHWA /IO TEPBOTrO ycIiexa,
HAXOJIUTh BEPOSITHOCTH COOBITUN B CEPUU UCTTBITAHUIA
bepnynnu; ONEpUpPOBATh TMOHATUSMHU: CJIydailHasi BEJIMYMHA, paCHpeleIcHue

BEpPOSITHOCTEW, TMarpaMMa pacrpeeeHus.

K xoniy o6ydyenust B 11 kiacce o0y4aromuics MoxyquT ClIeyoNue
MpEAMETHBIC PE3YJIbTATHI:

CPaBHUBATh BEPOSATHOCTH 3HAUYCHUM CIy4alHOW BEJIMYMHBI [10 PACIIPEACIICHUIO WU
C T[OMOLIBIO JuarpaMM; OIIEPUPOBATH MOHATUEM MAaTEMaTUYECKOIO OXKUIAHUS,
IIPUBOJUTH IIPUMEpPBI, KaK IPUMEHSETCS MAaTeMaTH4YECKOe OXUAAHUE CIIy4YalHOU
BEJIMYMHBI HAXOUTh MATEMATUYECKOE 0XKUIAHKUE 110 TaHHOMY paclpeacICHUI0; UMETh
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NPEJCTaBICHUE O 3aKOHE OOJIBIINX YHCEN; WMETh TNPEACTaBICHHWE O HOPMAaTbHOM
pacrpe/ieieHu .
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paszgesna KoauuectBo  OCHOBHOe coaepkaHue OcHOBHBIE BUbI 1eITEJIbHOCTH
(TemsbI) Kypca 4acoB o0yuaroumuxcs
[IpencraBieHue NOaHHBIX U 4 IIpencrasieHne JaHHBIX C IOMOILIBIO N3BaexkaTs nHOpMANUIO 13 TaOJIHI
ONMCaTCIbHAasA CTAaTUCTHUKA Ta6J'II/II_I " JuarpamMm. Cpe):[Hee U JyuarpamMm, MCmoJib30BaTh Ta6J'H/I]_[H
apu(pMETHIECKOE, ME/IHaHa, U IHarpaMMbI IS IPEACTABIICHUS
HauOoJIbIIIEE U HAUMEHBIIIEE 3HAUCHUS, CTATHCTAYECKAX NanHEx. Haxomurs
pa3Max, qucrnepcus, CTaHIApTHOE
OIMCATEIBHBIC XapaKTEPUCTUKU
OTKJIOHEHUE YUCJIOBBIX HA0OPOB.
JTAHHBIX.
BeiaBUraTh, KPUTUKOBATH THIIOTE3bI
0 XapakTepe CIy4ailHOM M3MEHUYMBOCTU
U onpeaesitomux e€ pakTopax.
Ciyualinbie OTIBITHI 51 3 Crnyualinple 9KCIEpUMEHTHI (OTBITH) U | BbIIeasiTh HA mMpUMepax clydaiiHbIe

CIIy4aiiHbIe COOBITHS, OIBITHI
C PaBHOBO3MOXHBIMU

QJICMCHTAPHBIMH NCXOJaMHA

CITy4aliHbIC COOBITHS.

DnemeHTapHbIe COOBITHS (MCXOIBI).
BeposiTHOCTB cityyaifHOTO COOBITHSL.
BepostHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOXHBIMH
AJIIEMEHTaPHBIMU COOBITUSIMHU.
[Ipaktrueckas padora.

COOBITUSI B ONHCAHHOM CIIy4alHOM
OTIBITE.

D opMyJIUPOBATH YCIIOBUS POBEACHUS
CIIyYalHOTO OIIBITA.

HaxoauThb BEpOSITHOCTH COOBITHH B

ONbITAX C  PABHOBO3MOXHBIMHU
UCXOJIaMHU.
MoaeaupoBarhb OIIBITHI C

PaBHOBO3MOKXHBIMHU 3JICMCHTAPHBIMHA
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MCXOJIaMHU B XOJI€ TPAKTUIECKON
padoTHI.

Omnepanuu Hax COOBITUAMH,
CJI0’KEHUE BEPOSATHOCTEN

Omneparu Hax COOBITUSMH:
nepecedcHrne, 00bETMHEHNE COOBITUH,
IPOTHUBOIIOJIOKHBIE COOBITHUS.
Juarpammel Ditnepa. @opmyiia
CJIOKEHUS BEPOSITHOCTEH.

Hcnoab3oBaTh 1uarpaMmsl Jijepa v
CJIOBECHOE OTIICAHUE COOBITHI TSI
(GhopMYJIMPOBKY U U300paXKEHUS
OOBEIMHEHUS U TIEPECEUCHUS COOBITUH.
Pemarts 3aga4um ¢ UCMOJIL30BaHUEM
(bopMyJIBbI CIIOKEHUS BEPOSTHOCTEH.

Y cll0BHas BEPOSTHOCTD,
JIEPEBO CIIYYaMHOIO OIIBITA,
dbopmyIa noaHou
BEPOSITHOCTU U
HE3aBUCUMOCTb COOBITHIM

VYcaoBHas BEPOSTHOCTb. Y MHOXKECHHE
BEPOSTHOCTEU. [[epeBO CiydaitHOro
skcnepuMenTa. Gopmyiia MoJIHOU

BeposiTHOCTU. He3aBucumble cOOBITHS.

Pemiate 3amaum Ha HaxXOXKICHUE
BEPOSATHOCTEH COOBITHI, B TOM UHCIIC
YCIOBHBIX € TIOMOIIBIO  JEpEBa
CJIy4aillHOTO OMbITA.

Onpeneasitb HE3aBUCUMOCTH COOBITHIA
nmo ¢opmylie U 1O OpraHu3aIuu
CJIIy4alHOIO OIBITA.

DJIEMEHTbl KOMOMHATOPUKH

KomOunaropHoe mpaBuio
yMHO)eHus. [lepecTtanoBku u
dakTopuai. Yucio coueTaHuu.
Tpeyronbauk Ilackansa. opmyna
ounoma HeroToHa.

HUcnoab30BaTh NPaBUIO YMHOXKEHUS
JUISL TIEPEYUCIICHUS COOBITHH B
cinyyariHoM onbiTe. Iloab3oBaTbes
dbopmyiioi u TpeyroapaukoM [lackans
JUISL OTIPEICIICHUS YNCIIa COUCTAHUN.
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Cepun nocneaoBaTeIbHbIX

NCHOBITAHUNA

buHapHbIl ClIy4alHBIN OIBIT

(ucnpiTaHue), ycmex U Heyjauya.
HeszaBucumbie wucneiTanus. Cepus
HE3aBUCHMBIX HCIBITAHUN O TEPBOTO

ycrnexa. Cepus HE3aBHCUMBIX
ucnblTanui bepryinu. Ilpaktudeckas
pabota c HCIIOJb30BaHUEM

ANEKTPOHHBIX Tabnui. ycnexa. Cepus
HE3aBUCUMBIX HCIBITaHUN bepHysum.

[IpakTuueckas pabora C
UCIOJIb30BaHUEM AIIEKTPOHHBIX
TaOJIHII.

Pa30uBaTh Cl10KHBIE SKCIIEPUMEHTBI Ha
OTAENbHBIC HCbITaHus. OCBaUBATH
NMOHATHUS: UCIIBITAHKUE, CEPUS
HE3aBUCUMBIX UcnibITaHuil. IIpuBOANTH
NPUMePbI CEPUN HE3aBUCUMBIX
ycnblTaHui. Pemarb 3aja4u Ha ITOUCK
BEPOSITHOCTEH COOBITUIN B CEPUU
WCTBITAaHUN J10 TIEPBOTO yCIieXa U B
cepusx ucnbitanuit bepnyim. U3yyars
B X0/Ie PAKTH4YeCKOoil padoThI C
HCIIOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHII
BEPOSITHOCTH COOBITUI B CEPUIX
HE3aBUCHUMBIX HCIIBITAHUM.

Crny4daiiHble BETUYNHBI
W pacrpencneHus

CiyvaiiHas BeIMYMHA.
Pacnpenenenne BeposTHOCTEN.
HNuarpamma pacnpenenenus. Cymma u
IPOU3BEIACHUE CIIYYaHBIX BEJIUYHH.
[Ipumeps! pactipenenenuii, B TOM
YHUCJIE TEOMETPUUECKOE U
OMHOMMAJIBHOE.

OcBauBaTh NOHATHUS: CIIydaliHas
BEJIMUMHA, paclpesiereHre, Tadauma
pacrpeneneHus, [uarpamma
pacnpeneseHus.

IpuBoauTh NpUMepkbI
pacnpeneneHu, B TOM YUCIIe
r€OMETPUYECKOr0 1 OMHOMHATBHOTO.
CpaBHuUBATB pacrpeeieHus
Ciay4yarHbIX BeMuyMH Haxoaurb
3HAYEHUSI CYMMBI U TTPOU3BEACHUS
ciy4aitHpIX BenuurH. CTpouTh M
pacno3HaBaTh reOMETPUUECKOE U
OMHOMUANBHOE pacipe/eieHne
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[ToBTOpEeHuE, 06001ICHHE, 5 OnucarTensuas CTATHCTHKAL IMoBTOPSATH H3yUEHHOE
CHCTEMATH3alUs 3HAHUH Ciy4aiiHble ONBITH U BEPOSITHOCTH ¥ BBICTPAUBATh CUCTCMY 3HAHUI.
CIy4alHBIX cOOBITUH. Onepariuy Hal
COOBITHUSMH. DJIEMCHTHI
KOMOMHATOPUKH, CEPUU HE3aBUCUMBIX
HCIIBITAaHUM.
OBIIEE KOJINYECTBO 34
YACOB I10
INPOI'PAMME
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11 KIIACC

HaumeHnoBanmue paszgesna KoamnuecTBo OcHoOBHoOE coJep:kaHue OcHOBHBIE BUIBI 1eATEJILHOCTH
(TeMBbI) Kypca JacoB o0yuarmuxcst
MaremMaTtnueckoe OKugaHue 4 [Tpumepsr IIPUMEHEHUS OCBANBATE IOHSITHE MATEMATHIECKOTO
CIIy4aliHOW BEJIMYUHBI MaTEeMAaTUYECKOTO  OXUIaHUS

(cTpaxoBaHue, JIOTEpPES).
MaremaTH4ecKkoe OXUIJAHUE CYMMBbI
CIIy4alHbBIX BEJINYUH.
MartemaTtudeckoe OXHJJaHue
Tr€OMETPUUYECKOTO U OMHOMHAIBHOTO
pacnpeneneHuu.

OXKUIaHUS.
IIpuBoaUTH U 00CYKIATH TPUMEPHI
MPUMEHEHUSI MAaTEMaTUYECKOTO

OXHUOaHUs. Breraucnars maTemMaTudeckoe

oxunanne. Ucmoib30BaTh NOHATHE
MaTEMaTHYECKOTO OKUIAHUS U €r0
CBOWCTBA MPU PEIICHUHN 3a]1a4.
Haxoauts 110 u3BecTHbIM (hopMyiam
MATEMATHYECKOE OKHUIAHUE CYMMBI
CJIy4YalHBIX BEJINYMH.

HaxoauTth 110 u3BecTHBIM (hopMyiam

MAaTCMATHYCCKHUEC OXKHUIaHUA CJ'Iy‘-IﬁfIHBIX
BCJIMYMWH, UMCIOIMUX I'COMCTPUICCKOC U

OMHOMMAIIBHOE pacTpeIeICHHUS.
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Jucniepcust U cTaHIapTHOE
OTKJIOHCHUE CIIy4alHOMN

BCINYHHBI

Jlucniepcust U CTaHAAPTHOE
oTKJIOHEHUE. Jlucniepcun
T€OMETPUUIECKOTO U OMHOMHAIBHOTO
pacopenenenus. lIpaktuueckas
paboTa ¢ UCIoJIb30BaHUEM
AIIEKTPOHHBIX TAOJHII.

OcBauBaTh TOHATHS: JUCIIEPCHS,
CTaHIapTHOE OTKIIOHCHHE CIy4JailHOU
BEJIMYMHBI.

HaxoauTth ITUCIIEpCHIO IO
pacnpeiesieHuIO.

HaxoauTsp 1o uzBecTHbIM HopMyiaMm
JUCTIEPCUIO TEOMETPUUYECKOTO H
OMHOMMAJIBHOTO pacipeieNieHus, B
TOM YHCJIE B XOJI€ IPAKTUICCKOMN
paboThI C UCTIOJIB30BAHUEM
AJIEKTPOHHBIX TAOJIHII.

3aK0H OOJIBIIINX YHUCEI

3akoH OoibIMX YKces. BeiOopouHbIit
MeToa uccnegoBanuil. IIpaktuueckas
paboTa C UCI0JIb30BaHHEM
AJIEKTPOHHBIX TAOJIHIL.

3HAKOMHUTBCH C BBIOOPOYHBIM METOJIOM
VICCIIEOBAHUs COBOKYITHOCTH JAHHBIX.
H3yuaTh B X0/€ NPaKTUUYECKOU PabOTHI C
UCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUI]
IpUMEHEHHE BEIOOPOUYHOTO METOa
UCCIIEIOBAHMUS.

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (pacipeiesIeHus)

[Ipumepbl HENPEPBIBHBIX CIy4alHbBIX
BeliMuMH.  DyHKIUS  TUIOTHOCTH
pacupenencHus. PaBHOMepHOE
pacnpeiesieHue U €ro CBOMCTBA.

OcBauBaTh OHATHS: HEMIPEPHIBHAS
CilyJaiiHasi BeTUYMHA, HETIPEPHIBHOE
pacrpenenenue, GyHKIUs ITIOTHOCTH
BEPOSITHOCTH.

IIpuBoauTh NpPUMEpPHl  HENPEPBIBHBIX

CHy‘I&ﬁHBIX BCJINYHH.
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HaxoauThb BEpOSATHOCTH COOBITHIA IO
JTaHHOW (DYHKIIMHU IJIOTHOCTH, B TOM
YHCJIE PABHOMEPHOTO PacIpe/IeICHHUS.

HopwmaiibHoe pacnpesenenue

3agauu, NPUBOASIINE K HOPMAIbHOMY
pacnpeaenennio. OyHKIUS IOTHOCTH
Y CBOKCTBA HOPMAJILHOTO
pacnpenenenus. [Ipaktuueckas pabora
C UCIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0IuII.

OcBauBaTh NOHATHUS: HOPMAJILHOE
pacnpeseseHue.

BbiesisiTh TI0 ONTUCAHUIO CITyYaiiHbIe
BEJTUYMHBI, pPacTIpe/IeIEHHBIC 10
HOpMaJIbHOMY 3akoHy. I[IpuBOaAMTH
NpuMepbI 33124, MPUBOSIINX K
HOpPMaJIBHOMY PacIpeIeICHHUIO.
HaxonuTth 4uciaoBbIe XapaKTEPUCTHKU
HOPMAJIBHOTO PACIIPEICTICHHS 110
U3BECTHBIM (POPMYJIaM.

Pemats 3a1aun, cBI3aHHBIC C
MIPUMEHEHUEM CBOMCTB HOPMAJILHOTO
pacnpeneneHuii, B TOM YUCIIE C
UCIIOJIb30BaHUEM DJICKTPOHHBIX TaOJINII.

[ToBTOpEeHue, 06001ICHNE
W CUCTEMATHU3aIMs 3HAHUU

19

[IpencraBieHne JaHHBIX C TOMOIIBIO
TaOJIMI] U TUarpaMm, OnucaTeIbHas
CTaTUCTHUKA, OTIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTaAPHBIMU
COOBITUSIMU, BEIYHCIICHUE
BEPOSTHOCTEH COOBITHI

HOBTOpHTB N3YYCHHOC W BBICTPAUBATDH

CHUCTEMY 3HAHUM.
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C mpuMeHeHneM Qopmy U
rpaguuecKux METOI0B
(KkoopIMHATHAS TIpsiMasi, IEPEBO,
nuarpamma Jiepa), ciaydaiiHbie
BEJIMYUHBI U pacrpeieeHusl,
MaTeMaTUYECKOEe 0KHUJIaHNE
CIIy4alHOU BEJIUYUHBL.

OBLHIEE KOJIMYECTBO
YACOB I10 TPOI'PAMME

34
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