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Paboyas nporpamma no yueOHomy npeamery «MaremaTuka» (NpoQpuibHbIN
YPOBEHb)

PabGouas mporpamma no ydueOHOMY mpeameTy «MaTeMaTtuka» yriiyOJa€HHOTO YPOBHS
st oOywaromumxest 10—11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOro
roCcyJIapCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHUs, C
Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUMU, MPEABABIIEMBIX K MaTEMAaTUUYECKOMY
0o0pa3oBaHUI0, U TPaAUIUN poccUiickoro oOpa3oBaHus. Peanuszanus MOporpaMmsl
oOecrnieunBaeT OBIAJEHNE KIIFOYEBBIMUA KOMIIETEHIIUSIMU, COCTABISIOIIMMU OCHOBY JIJIsI
CaMOpa3BUTUS U HENPEPHIBHOTO O0pa3oBaHUsA, LEIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO Y MO3HABATEIBLHOIO PA3BUTHSI INUHOCTU 00yUarOIIUXCSl.

B paboueit mnporpamme yuTeHbl wuaen u nonoxenus «KoHuenuuu pa3BUTUA
MaremaTudyeckoro ooOpazoBanusi B Poccuiickoit ®depepanuu». B cooTBeTrcTBUU C
Ha3BaHHEM KOHIIEMIIMY MAaTeMaTUYeCKoe 00pa3oBaHUE JOJKHO, B YACTHOCTHU, PEIIATh
3aady obOecreueHus He0OXOUMOro CTpaHE YHUCia BBITYCKHUKOB, MaTeMaTHYeCKas
MOATOTOBKA KOTOPBIX JOCTATOYHA JJIsI MPOAOJDKEHHsS] 0Opa3oBaHUsl MO Pa3IMYHBIM
HalpaBJICHUSIM,  BKJIOYas  MpeNnojaBaHUE  MaTEMaTHKH,  MaTeMaTHYECKHe
uccnenoBanus, padboty B chepe MHPOPMAIMOHHBIX TEXHOJOTHH M Ap., a TakKXKe
obecrieueHus: i1 KaXJOro  OOydaromerocss  BO3MOXKHOCTH  JOCTHUKEHUS
MaTeMaTU4YECKOU MOATOTOBKHU B COOTBETCTBUU C HEOOXOIUMBIM €My YpoBHEM. IMeHHO
Ha pelieHre 3TUX 3ajlay HalleJieHa paboydasi mporpaMma yriiyOJa€HHOTO YPOBHS.

B osnoxy mudposoit Tpanchopmanmu Bcex cdep YETOBEYECKOW JeATEIbHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3 XOopoleu
MaTeMaTUYECKOU MOATOTOBKU. DTO 00YCIIOBIEHO TEM, UYTO B HAIIIM JHU PACTET YUCIIO
CIELHUAIBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NMPUMEHEHUEM MAaTeMaTUKHU: U B
chepe SKOHOMHKH, MU B OH3HEce, U B TEXHOJIOTMYECKHX OONACTSIX, U Jaxe B
rymaHuTapHbeix cdepax. Takum oOpa3om, Kpyr oOydYaromuxcs, JUisi KOTOPBIX
MaTeMaTuKa CTaHOBUTCS 3HAUYUMbBIM MpeaMeTroM, ¢GyHIaMEHTOM 00pa3oBaHus,
CYIIIECTBEHHO paciiupsieTcs. B HEro BXOJsAT He TOJbKO 00yYaroluecs, MIaHupyIolue

3aHUMAThCSl TBOPUECKON M HCCIIEIOBATENIbCKOM paboTol B 00JacTU MaTeMaTHKH,



UH(POPMAaTUKH, (PU3NKHU, IKOHOMUKH U B IPYTUX 00JIACTAX, HO U T€, KOMY MaTeMaTHKa

HY’KHa IJIs1 NCIIOJIb30BaAHUS B HpOCI)eCCI/IHX, HC CBA3aHHBIX HCIIOCPCACTBCHHO C HEH.

[IpuknanHas 3HAYUMOCTh MaTeMaTUKKU 00YCIIOBIIEHA TEM, UTO €€ MPEIMETOM SIBIISIFOTCS
(dbyHIaMeHTaIbHBIE CTPYKTYpbl HAIllEr0 MUpa: MPOCTPAHCTBEHHBbIE (POPMBI U
KOJIMYECTBEHHBIE ~ OTHOIICHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTErOpuUH
HEOMNpeAeIEHHOCTH, OT MPOCTEHIITNX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, 0
JIOCTATOYHO CJIOKHBIX, HEOOXOJIUMBIX JI Pa3BUTUS HAYYHBIX M TEXHOJIOTUUYECKUX
unen. be3 KOHKpPEeTHBIX MaTEMAaTUUECKUX 3HAHUW 3aTPyAHEHO TOHUMAHUE MTPUHIIUIIOB
YCTPOMCTBA U UCIOIB30BAHUSI COBPEMEHHOM TEXHUKHU, BOCIIPUSTHE U UHTEPIIPETALIUS
pa3HOOOpa3HOW  COLMAIbHOM, HKOHOMUYECKOM, MOJUTUYECKON uH(opManuuy,
ManodhexTUBHA MOBCEIHEBHAsI MPaKTHUYECKasl NesITeNbHOCTh. Bo MHOrux cdepax
npodeCCUOHAIBHOW  JIESITEIbHOCTH  TPEOYIOTCS YMEHHSI BBIMIOJHATH  PACUETHI,
COCTaBISATh  AJITOPUTMBI, MPUMEHATH (HOPMYJBI, MPOBOJUTH T'E€OMETPUUYECKUE
U3MEPEHUS U TOCTPOCHUS, YUTaTh, 00pabaThIBaTh, UHTEPIIPETUPOBATH U MPEACTABIATD
uHpopMalio B BUJE TaOIUI, AUArpaMM U TpapUKOB, NOHUMATh BEPOSTHOCTHBIM
XapakTep CIy4YaHbIX COOBITHIA.

OnHOBpEMEHHO C pacuiupeHreM cdep MNPUMEHEHUs MaTeMaTUKU B COBPEMEHHOM
oOmrecTBe BcE€ 0osiee BaKHBIM CTAHOBUTCS MAaTEMAaTHUYECKUW CTUIIb MBIIUICHUS,
MPOSIBIISIONINICA B OINpEeNeNEHHBIX YMCTBEHHBIX HaBblKax. B mpornecce u3zyuyeHus
MaTeMaTUKU B apceHajd NPUEMOB W METOJIOB MBIIUICHUSI YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKIIIOYAOTCA MHIYKIMS U IETyKIIHs, 0000IIeHIE U KOHKPETU3aIus, aHaIu3 U
CUHTE3, Kiaccu(uKalus U cucTeMarusaius, abcrparupoBanue u aHanorus. OObEKThI
MaTeMaTUYECKUX YMO3aKIIOUCHHUH, MpaBuUja HUX KOHCTPYUPOBAHUSA PACKPHIBAIOT
MEXaHU3M  JIOTUYECKMX  MOCTPOEHUM, CHOCOOCTBYIOT  BBIPAaOOTKE  yMEHUSA
dbopmynrpoBaTh, OOOCHOBBIBATh M JIOKA3bIBAThH CYXKJCHHS, TEM CaMbIM (HOPMUPYIOT
JOTUYECKUU CTUJIb MbIIUICHUs. Benymias posib NPUHANNEKUT MaTeMaTUKE B
(hopMUPOBAHUM ATOPUTMUYECKOW KOMIOHEHTHI MBIIUICHUS U BOCIUTAHUU yYMEHUU
JNEeUCTBOBaTh MO 3aJlaHHBIM  aJrOPUTMAaM, COBEPIICHCTBOBAaThH M3BECTHHIE U

KOHCTPYUPOBATHL HOBBIC. B Iponecce PCImCHUA 3aa4 — OCHOBBI AJIA OpraHU3alnun



y4eOHOM JesATeNTbHOCTH Ha YpOKax MaTeMaTUKUM — pPa3BUBAIOTCA TBOpUECKas M
MIPUKJIAJIHAS] CTOPOHBI MBIIILICHHUS.

OOydenne wmaTeMaTuke Ja€T BO3MOXXHOCTh pa3BUBATh Y YYAIIUXCS TOYHYIO,
palMoOHaIbHYI0 U MHPOPMATUBHYIO pe€Yb, YMEHUE OTOMpaTh HauOoJyiee MOIXOJSIINE
S3bIKOBBIE, CHUMBOJIMYECKHE, rpadruecKue CpelcTBa JUIsl BBIPAXKEHUS CYXKJICHUU U
HarJISJHOTO UX MIPEACTaBICHUS.

Heo6xo1uMbiM KOMIIOHEHTOM 00111€H KyJIbTYpPhl B COBPEMEHHOM TOJIKOBAHUU SIBISIETCS
o0lllee 3HAKOMCTBO C METOJAMHU TO3HAHMS JCHUCTBUTEIIBHOCTH, MPEJCTABICHUE O
npeaMeTe W METOAE MaTeMaTUKH, €ro OTJIMYUSX OT METOJIOB €CTECTBEHHBIX H
TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTSX TNPUMEHEHUS MaTEMaTHKU [JIsl PelIeHUs
Hay4YHBIX M MPUKIATHBIX 3a7ad. Takum oOpa3oMm, MaTeMaTH4YecKoe OOpa3oBaHUE
BHOCHT CBOM BKJIaJl B pOpMHUpOBaHUE O0IIEH KyJIbTYphI YEIOBEKA.

N3ydenne wMaTeMaTUKUd CHOCOOCTBYET JCTETUUYECKOMY BOCIHUTAHUIO 4YEJIOBEKa,
MOHMMAHUIO KPAaCOThl M M3AIIECTBA MAaTEMATHYECKUX PACCYKICHUM, BOCHPUSITHUIO
reOMETPUYECKUX (HOPM, YCBOCHHUIO UAEU CUMMETPUH.

Hean uszyuenus npeamera «Maremaruka»

[IpuoputeTHbiMu 1ensiMu 00yueHust matematuke B 10—11 knaccax Ha yriayOaéHHOM
YPOBHE MPOJIOKAIOT OCTABAThCA:

e (QopmHupoBaHUE IEHTPAIBHBIX MATEMAaTUYECKUX TMOHSITHUH (YUCIIO, BEIUYHUHA,
reomeTpudeckas urypa, nepeMeHHasi, BEpOSATHOCTb, (PYyHKIIMS, TPOU3BOIHAS,
UHTErpai), OO0ECMeUYMBaIOIUX [MPEEMCTBEHHOCTh M  NEPCHEKTUBHOCTH
MaTEMaTUYECKOro 00pa30BaHMs 00YUYarOIINUXCS;

® [IOJIBEJICHUE YyYalllUXCS Ha JOCTYIIHOM [IJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIETO MUPA, TOHUMAHUIO MAaTEMaTUKH KaK
4acTu 00I1IeH KyJIbTyphl YEJIOBEUECTBA;

® pa3BUTHE WHTEIUIEKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEW ydYaluxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTHU

MBIIJICHUSA, MHTCPCCA K H3YYCHUIO MAaTCMATUKU,;

e (QopmupoBaHue (QPYHKIHMOHAIBHOW MaTEMAaTHUYECKON T'PaMOTHOCTH: YMEHHS



pacro3HaBaTh MaTEMAaTHUUYECKUE ACTIEKTHI B PEaJbHbBIX )KU3HEHHBIX CUTYaLUsIX U
OpU WU3YUYEHUH JPYTUX Y4YEOHBIX MNPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEN, (POpMyIUpOBaTh UX Ha SI3bIKE MATEMAaTHKU U CO37aBaTh
MaTeMaTU4eCKUe MOJENIH, MPUMEHITh OCBOCHHBIM MaTeMaTHYEeCKHUM armapar
JUISL PEIICHUsS] TPAKTUKO-OPUEHTHUPOBAHHBIX 3aJ7]a4, HHTEPIPETUPOBATH U
OIICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OcHOBHBIE JIMHUM COAEpKaHUs Kypca Marematnku B 10—11 kmaccax yrimy0On€HHOTO

ypoBHs: «Yucna u BbIYUCIEHUS», «Anredpa» («AnredpanvuecKkue BbIPAKEHUS,

«YpaBHEHUSI U HEpaBEeHCTBa»), «Havana mMaremaTuyeckoro aHaiauza», «l eoMeTpus

(«I'eomerpuueckue ¢Gurypsl W HUX CBOHCTBa», «M3mMepeHue reoMeTpuyecKux

BEIIMYUHY ), «BeposITHOCTH U cTaTUCTHKAY. [[aHHbBIE IMHUU pa3BUBAIOTCS MapaJIIEIbHO,

KaKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHMO OJHA OT

IpYyroi, a B TECHOM KOHTAaKT€ W B3auMojielicTBUU. Kpome 3TOro, ux oOBEIUHSIET

JOTUYECKas COCTaBIISIIONIAs, TPAUIIMOHHO MIPUCYIIasi MaTeMaTUKE U MPOHU3BIBAOIIIAS

BCE MaTeMaTUYeCKUEe Kypchl U cojepkareibHble TuHUU. ChOpMyIHpPOBAHHOE B

denepasbHOM TOCYJapCTBEHHOM O00pa3oBaTEIbHOM CTaHIAPTE CPEOHEro OOLIEro

oOpa3oBaHUs TPEOOBaHUE KYMEHUE ONEPUPOBATH NOHATUSAMU: ONIPEIEIEHUE, aKCUOMA,

Teopema, CIEJACTBUE, CBOMCTBO, NPHU3HAK, JI0KAa3aTE€IbCTBO, PABHOCUIIbHBIC

bopMyNIHpOBKY; yMeHHE (QOpMYITUpPOBaTH OOpaTHOE U  MPOTUBOIOIOKHOE

YTBEpPXKJEHUE, NPUBOAUTH NPUMEPhl U KOHTPIPUMEPHI, HCMIOIb30BaTh METOJ]

MaTeMaTUYECKOW MHIYKIIMHU; TPOBOJIUTH JI0KA3aTENIbHbIE PACCYKACHUS IPU PEIICHUU

3a/1a4, OLEHMBATh JIOTMUECKYIO MPABUIBHOCTH PACCYXICHUN» OTHOCUTCA KO BCEM

KypcaMm, a (opMHUpOBaHHE JIOTHYECKMX YMEHHUM pacrpenensercss Mo BCEM TojiaMm

o0yueHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Mecto yueOHOro npeamera «MareMaTUKa

B cootBercTBUU ¢ DenepanbHbIM roCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM

cpeaHero ooIero oOpa3oBaHus MaTeMaTHKa SBISETCS 00s3aTEIbHBIM MPEAMETOM Ha

JaHHOM YpoBHE oOpa3oBanus. HacTosien pabouell mporpaMmoil mpeaycMaTpuBaeTcs

u3yueHne ydyeOHoro mpeamera «MaremaTtnka» B pamMkax TpEX Y4YEOHBIX KYpCOB:



«Anrebpa ¥ Havajlla MaTeMaTHYecKoro aHanuza», «l'eomerpus», «BeposTHOCTH U
CTaTUCTHKa». POPMHUPOBAHUE JIOTHUECKUX YMEHUN OCYLIECTBIIAETCS HA MPOTSKECHUU
BCEX JIET 00yUYEHUs B CTapUIEH IKOJIE, a 3JIEMEHTHI JJOTUKH BKIIFOUAIOTCS B COIEPKAHUE
BCEX HA3BAHHBIX BBIIIE KYPCOB.

B ydeOHOM miaHe Ha u3ydeHue mareMaTtuku B 10—11 kmaccax Ha yriyOi€HHOM
YPOBHE OTBOJUTCS 8 y4EOHBIX YaCOB B HEJEII0 B TEUEHHUE KaKIOI0 rojaa o0ydeHus,
Bcero 560 yueOHbIX 4acoB.

I[Inanupyemblie pe3yabTaThl IPH OCBOEHUH MPOTPAMMBI
OcBoenue yueOHoro npeamera «MaremaTuka» JOJKHO 00eceurBaTh JOCTUKEHUE Ha

YPOBHE CpeIHET0 00111ero 00pa30BaHUs CIEAYIONINX TUYHOCTHBIX, METAPEIMETHBIX U
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:
I'paxtanckoe BOCIIUTAHHUE:
e CcpOpMUPOBAHHOCTHIO IPaKAAHCKONU MO3UIIMU O00YYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUMCKOIo OOIIECTBA,
® TMPEJICTAaBJICHUEM O MAaTeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3TUUHBIX
CTPYKTYp, SBJICHUHN, MPOIEAYpP T'PAKIAHCKOro 00IIecTBa (BHIOOPHI, OMPOCHl U
mp.),
® YMEHHEM B3aMMOJICHCTBOBATH C COI[MATBLHBIMU UHCTUTYTAMHU B COOTBETCTBHHU C
uxX QYHKIUSMU U HA3HAUYCHHUEM.
[TatprnoTnyeckoe BOCIUTAHUE:
e CchHOPMHPOBAHHOCTHIO POCCUNCKOMN TPaKIaHCKON UJICHTUYHOCTH,
® YBAXKEHUS K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTEMAaTHKU,
® I[ICHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHUICKHMX MAaTeMaTUKOB W
POCCUNCKOW MaTEeMaTUYECKOM IIKOJIbI, K UCMOJb30BAHUIO 3TUX JTOCTHKECHUU B
IPYTUX HayKax, TEXHOJIOTHUAX, chepax IKOHOMUKH.
JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:
® OCO3HAHUEM TYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPOIa;
e CcpOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TOBEICHUS,

CBA3aHHOI'O C MNPAaKTHYCCKHUM INPUMCHCHHUCM ,Z[OCTI/I)KCHI/Iﬁ HAayKH 151



JESATEIIbHOCTBIO YUEHOTO;
® OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOUUMUBOTO OYIyIIETO.
DCTETHYECKOE BOCITUTAHUE:

® DOSCTETHUYECKUM OTHOIIEHMEM K MHPY, BKIIOYAasi ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1a4, PEIICHUHN, PacCyKICHUH;

® BOCIPUMMYHBOCTHIO K MaTEMAaTHYECKUM acleKTaM pa3JIu4YHbIX BHJIOB
HCKYCCTBa.

du3nyeckoe BOCIIUTAHUE:

e cpOpMUPOBAHHOCTHIO YMEHHUSI IPUMEHIThH MaTEMAaTUUECKHE 3HAHUS B UHTEpecax
3JI0pPOBOTO M 0€30MacHOro 00pa3a KU3HH,

® OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 3JI0POBBIO (310pOBOE MUTAHUE,

e cOamaHCHUPOBAHHBIN PEKUM 3aHITUHN U OTAbIXA, peryisipHas puznueckas
aKTUBHOCTB); PU3MIECKOTO COBEPIIICHCTBOBAHUS MPH 3aHIATHUIX CIIOPTHUBHO-
03JI0POBUTEILHON JAEATEILHOCTEHIO.

TpynoBoe BociuTaHue:

® TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTU TPYAOTIO0OUS;

® HHTEPECOM K pa3Iu4abiM chepam TpodheCCHOHATBHON  JIEeATEeIbHOCTH,
CBSI3aHHBIM C MATEMATUKOU U €€ MPUIIOKCHUSIMH,

® YMEHHMEM COBEpIlaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIaHbI,

® TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTEMAaTHYECKOMY OOpa3OBaHUIO U
caMOOOpa30BaHUIO HA MPOTSIKEHUU BCEH KU3ZHU;

® TOTOBHOCTHIO K AaKTUBHOMY Yy4YacTHIO B PEIICHUU MNPAKTUYECKUX 3ajad
MaTeMaTHYECKON HAIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHHUE:

e CcpOpPMHUPOBAHHOCTHIO SKOJIOTUYECKOW KYJIbTYpbl, TNOHUMAHHEM BIIUSHUS

COLIMAJTbHO-DKOHOMHUYECKUX MPOIECCOB HAa COCTOSIHUE MOPUPOJHOM H

COHI/IaHBHOﬁ CpCabl, OCO3HAHHEM TI100aILHOTO XapakKTepa OJSKOJIOITHYCCKHX



npooIeM;

® OpHUEHTallMell Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU JUIsl pelIeHus 3a7ad B
o0JlacTH OKpYyXarolleil cpeabl, IJIaHUPOBAHUSI TOCTYNKOB U OIEHKU UX
BO3MOYKHBIX MOCIIEICTBUN 111 OKPYKAIOIIEH CPEbI.

[lenHOCTH HAYYHOTO MO3HAHUS:

e CcpOpMHUPOBAHHOCTHIO MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAyKu U OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak cepbl YEIOBEUECKOM NESITEIbHOCTH, ITAlOB €&
Pa3BUTHUS U 3HAYUMOCTH JIJIS1 PA3BUTHUS LIUBUIU3ALINY;

® OBJIJICHHEM S3bIKOM MAaTEMATHKU U MAaTEMaTUYECKOU KyJIbTypOU KaK CpPEJICTBOM
MMO3HAHUSI MUPA;

® TOTOBHOCTBHIO OCYILIECTBIISTh MPOEKTHYIO U HCCIEA0BATENbCKYIO JAESTEIbHOCTD
WHJIMBUAYAJIbHO U B TpYMIIE.

MeranpenMeTHbie  pe3ysibTaThl  OCBOCHHUSI MPOTpaMMbl  y4eOHOro  MpeaMera
«MareMaTuka» XapaKTepHU3YIOTCS OBJIAJICHUEM YHHBEPCAIbHBIMU MO3HABATEIbHBIMU
JNEUCTBUSIMU, YHUBEPCATHbHBIMU KOMMYHHKATUBHBIMU JEHCTBUSIMU, YHUBEPCATbHBIMU
PEryJATUBHBIMU JEHCTBUSMU.

VYHuBepcanbHble MMO3HaBaTENbHbIC ACHCTBUSI, 00ecTieYnBaOT popMHUpoBaHUE 0a30BbIX
KOTHUTHUBHBIX MTPOIIECCOB 00OyYaromuxcs (0CBOEHNE METOA0B MO3HAHUS OKPY>KAIOIIETO
MHUpa; MPUMEHEHUE JIOTUYECKHUX, UCCIIEIOBATENILCKUX ONepanuii, yMeHHil paboTath C
uH(opmaruei)

ba3oBble IornuecKre NeNCTBHUS:

® BBHIBISATH W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEeMaTUUYECKHUX
OOBEKTOB, TMOHATUM, OTHOUIEHUM MEXAY TMOHIATUSAMU;, (OPMYIUPOBATH
onpeesIeHUs MOHSTHUI; yCTaHaBJINBATh CYIIIE€CTBEHHBIN MPU3HAK
KJaccupuKalii, OCHOBaHHMS i OOOOIIEHUST U CpaBHEHUS, KPUTEPUU
MPOBOJAMMOTO aHAJN3a;

® BOCIPHUHUMATS, dbopmyIupoBaTh 151 npeoOpa3oBbIBATH CYXIECHUS:



YTBEPUTENbHbBIC U OTPUIIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIINE; YCIOBHbIE,

® BBISABISATH MAaTEMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS B
(dakTax, TaHHBIX, HAOMIOJEHUSIX U YTBEPXKIACHUAX; MpeJjaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW ¥ IPOTUBOPEUNIA;

e JleflaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKHU, JEAyKTUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIFOUEHUH 10 aHa JIOTHUH;

® TMPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT IPOTUBHOTIO), BEICTPAUBATh apTyMEHTAIIUIO, IPUBOUTH IPUMEPHI
Y KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBHIBOJIBI,

e BBIOUpATH CIIOCOO perieHus yueOHoM 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
peleHus, BbIOMpaTh HauOoJee MNOAXOMAIMUN C YYETOM CaMOCTOATENIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBreie uccnenoBaTeabCKue IEUCTBHUS:

® ICMOJIb30BAaTh BOINPOCHI KaK HCCIEIOBATEIIbCKUM WHCTPYMEHT I[O3HAHUS;
dbopMynHpoBaTh  BOMPOCH, (PUKCUPYIOIIME MPOTUBOpEUUE, MPoOIEMY,
yCTaHaBJIMBATh UCKOMOE M JIaHHOE, (POPMUPOBATH TUIOTE3Y, APIYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

® MPOBOJUTH CAMOCTOSITEIBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEIOBAHUE MO
YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYEeCKOro 00BhEKTa, SIBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMH, MPOIIECCAMU;

® CaMOCTOSITENILHO (POPMYJHUPOBATh OOOOIIEHUS W BBIBOJLI IO pe3yJbTaTam
MPOBEAEHHOTO HAOMIOJICHUS, UCCIEOBaHUSI, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

® TMPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE Mpollecca, a TaKXKe BbIJBUTATH
MPEOJIOKEHUS O €70 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora c undopmarnueii:
® BBIBIATH AehUIMUTH MH(DOPMALMM, JAHHBIX, HEOOXOIUMBIX I OTBETa Ha

BOIIPOC U JIA PCIICHUA 3a1a4u,



e BpIOMpaTh MHGPOPMAIUIO M3 HUCTOYHHUKOB PA3IMUHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U HHTEPIPETHPOBATh MH(DOPMAIIMIO Pa3IMYHBIX BHJIOB U
dhopM nmpeacTaBIeHNUS,

® CTPYKTYpUpOBaTh HWHGOPMAIHIO, TPEICTaBIATH €€ B pasIudyHBIX (opmax,
WJUTIOCTPUPOBATH IpadUueCKH;

® OIICHUBATH HAAEKHOCTH HH()OPMAITUH IO CAMOCTOSTEIEHO CPOPMYITHPOBAHHBIM
KPHUTEPHUSIM.

YHuBepcaabHbie KOMMYHHKATHBHBIE JCHCTBHUSA, 00€CIeUNBAIOT CHOPMHPOBAHHOCTH
COIMAJTBHBIX HABBIKOB O0YYAFOTIIHXCS.
OO6uieHue:

® BOCIpPUHUMATH U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMH U
[EJIIMU OOIICHHsI; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M MMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIICHUS 3aa4H,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YIIbTAT;

e B X0/1€¢ OOCYXICHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOH TEMBI,
mpoOJIeMBbl, pelraeMoil 3agadul, BBHICKA3bIBATh HJCH, HAIlCJICHHBIC HA TIOWCK
PEIICHNS; COTIOCTABIIATh CBOM CYXICHHS C CYKICHUSMH JIPYTUX YYACTHUKOB
nauanora, 0OHapyXMBaTh Pa3IMune M CXOJICTBO TO3UIUH; B KOPPEKTHOH (GopMme
(bopMyTUPOBATh PA3HOTIACHS, CBOM BO3PAKCHUS,

® TMIPEACTABISITh PE3YyIbTAThl PEIICHUS 3aJa4, SKCIIEPUMEHTAa, WMCCIICIOBAHUSA,
MPOEKTA; CAMOCTOSITEHHO BBHIOMPATH (hOpMAT BBICTYIUICHHSI C YUETOM 3aaad
MPE3EHTAlUN U 0COOEHHOCTEH ay TUTOPHH.

CoTpyIHHUYECTBO:

® [IOHMMAaTh M HCIOJIH30BAaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBUIYTBHOU
paboThl TpHU pemIeHUH Y4YeOHBIX 3a/a4y; NPHHUMATh IeIh COBMECTHOU
TeSTENHHOCTH, TUTAHUPOBATH OPTaHU3AITUI0 COBMECTHOU pabOThI, pactpeIessaTh
BHUIIBI padOT, JOTOBapHUBATHCS, OOCYXKIaTh TPOIECC M pe3yibTaT padOTHI;

000011aTE MHEHUSI HECKOJIBKHX JIFOJICH;



® y4yacTBOBaTh B IPyMNIOBBIX ¢opmax paboThl (00CYKJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBbIE IITYpPMBbD» U T.I.); BBIIOJHATH CBOKO YacTh pabOThl U
KOOpPJIMHUPOBATh CBOM JEHCTBUS C APYTMMH 4iI€HaMU KOMaHMbl; OLICHHUBATh
KaueCTBO CBOET0 BKJIa/Ja B OOLIMI MPOAYKT IO KPUTEPHUSM, CHOPMYITUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICUCTBUS.
VYHuBepcaiabHble PEryJIsITUBHBIE AEHCTBUSA, 00eCIeUrBat0T (POPMHUPOBAHNE CMBICIOBBIX
YCTaHOBOK M ’KM3HEHHBIX HaBBIKOB JINYHOCTH.
CamMoopranuzanmusi:
® COCTaBJAThH IUIAH, AJITOPUTM pELIECHUs 3aJlayd, BhIOMpaTh CHOCOO pElIeHUs C
y4€TOM  HMMEIOLIUXCS  pPEecypcoB M COOCTBEHHBIX  BO3MOKHOCTEM,
apryMEHTUPOBaTh M KOPPEKTUPOBATH BapHAaHTBl PEIIEHUI C y4ETOM HOBOM
uHopManuu.
CaMOKOHTPOJIb:
® BJIAJICTh HaBbIKAMU MTO3HABATEIbHON pe(IEKCUM KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUN U MBICIIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB;
® BJAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJI Ipoliecca U pe3yibTaTa
pelIeHnss MaTeMaTUYeCKOH 3a1auH;
® [pEeABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpPHU PEIICHUM 3a1auH,
BHOCUTh KOPPEKTHBBI B JEITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBLCTB,
JAHHBIX, HAJEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;
® OIEHUBATHh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUSIM, OOBSCHATh MPUUYUHBI
JOCTW)KEHUSI WM HEAOCTWKEHHUS pPe3ylbTaTOB JIEATEIbHOCTH, HAXOAMTh
OIIKOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.
IIpenmeTHBIE pe3ybTATHI
[IpeameTHble pe3yJbTaThl OCBOEHHS padoyedl MporpaMMbl IO MAaTeMaTHKe
IIPEICTABIICHBI IO roaM OOYyYEHHsI B PAMKaX OTJEIbHBIX KYPCOB B COOTBETCTBYIOIIMX

paszaenax Hacrosuei [IporpamMsl.



Pabouast nporpamMmMa y4e0HOro Kypca «AJjredpa 1 Ha4ajia aHAJIU3A»

Hean uszyyenus kypca

Kypc «Anrebpa u Hayana MaTeMaTHYECKOTO aHAM3ay SIBISETCS OJHUM U3 Hamboliee
3HAQYMMBIX B MPOrpaMMe€ CTapileid IIKOJbI, MOCKOJbKY, C OJHON CTOpPOHBI, OH
oOecrieunBaeT MHCTPYMEHTAIbHYIO 0a3y HJisl M3y4eHUs BCEX €CTECTBEHHOHAYYHBIX
KYpCOB, a C JAPYroll CTOPOHBI, (POPMUPYET JOTUYECKOE U aOCTPAKTHOE MBIILICHHUE
y4alnmxcs Ha ypoBHE, HEOOXOIMMOM JIsl OCBOCHUSI UH(POPMATUKH, 0OII€CTBO3HAHMUS,
UCTOPUH, CIOBECHOCTU W JPYTUMX AUCHUIUIMH. B pamkax naHHOTro Kypca ywauiuecs
OBJIQJICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas (HopMyiIupyer
CBOM JJOCTHKEHHUS B MaTeMaTU4eckoil hopme.

Kypc anreOpbl M Hauanm MaTEeMaTHYECKOrO aHalu3a 3aKJaJIbIBA€T OCHOBY IS
YCIIELIHOTO OBJNAJICHUs 3aKOHAMU (U3UKH, XUMHUH, OUOJOTUH, IOHUMAaHUSI OCHOBHBIX
TEHJICHIIMH  pa3BUTHUSI SKOHOMHKM M  OOIIECTBEHHOM  KU3HHM,  IO3BOJISIET
OpPUEHTUPOBATHCA B COBPEMEHHBIX HUMPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO UCIIOIb30BaTh UX ISl IaJbHEUIIIero 00pa3oBaHus U B MOBCEAHEBHOM KU3HMU.
B Toxke BpeMmsi oBiazeHue aOCTPAKTHBIMU M JIOTUYECKH CTPOTUMH KOHCTPYKIUSIMHU
anreOpbl U MAaTEMaTUYECKOTO aHallM3a Pa3BUBAECT YMEHUE HAXOUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JOKA3bIBAaTh YTBEPKJICHUSI C TMOMOIIBI0 HHIAYKIHUH U
paccyxaaTh  JEAyKTUBHO, MCIOJIb30BaTh  OOOOIIEHME U  KOHKPETHU3ALHUIO,
a0CcTparupoBaHUE U aHAJIOTUIO, GOPMUPYET KPEATUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone uzyuenus kypca «Anrebpa v Hayajia MaTeMaTHYECKOrO aHAIU3a» ydyalluecs
MOJTy4atOT HOBBIN OMBIT PELICHUs TPUKIIAIHBIX 3a]1a4, CAMOCTOSITETLHOTO MOCTPOEHUS
MaTeMaTUYECKUX MOJIeNIed pealbHBbIX CUTYallMil, HWHTEpPHpETAllMd MOJYyYEHHBIX
pelIeHni, 3HAaKOMSITCSl C TPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE,
HayKe 1 UCKYCCTBE, C BBIJIAIOIIMMUCI MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.
Kypc o6nagaeT 3HauuTEIbHBIM BOCTUTATEIbHBIM OTEHI[MATIOM, KOTOPBIN peann3yercs
KaKk uepe3 Yy4eOHBbIM Marepual, CIOCOOCTBYIOMMN (DOPMHUPOBAHUIO HAYUYHOTO
MUPOBO33pEHUS, TaK MU uepe3 cheuupuKky ydyeOHOU JeATebHOCTH, TpeOyrolei

HpOI[OH)KHTCHBHOﬁ KOHICHTPAIWM BHUMAHUA, CAMOCTOATCIBHOCTH, aKKYpPaTHOCTH H



OTBETCTBEHHOCTH 34 MOJIYYEHHBIN PE3yIbTaT.

B ocHoBe MeToauku 00yueHus anredpe U HayajiamM MaTeMaTUYeCKOTO aHaau3a JEKUT
NeATeNbHOCTHBINA MPUHIIUT O0YUYEHUS.

B ctpykTtype kypca «Anredpa 1 Hauajla MaTEMaTUYECKOT0 aHAIN3a» MOXKHO BBIICIUTD
CICOYIOLIHUE COAECPKATEIBHO-METOAUYECKME JIUHUU: «Yucna ¢ BBIYHACICHUSY,
«DyHKUIUK U TpadUKmy,

«YpaBHEHUs U HEpaBeHCTBa», «Hadana marematnueckoro ananusza», «MHOXKeCTBA U
JIOTMKa». Bce OCHOBHBIE COIEPKATEIbHO-METOANYECKUE JIMHUM H3Yy4YarOTCAd Ha
MPOTSIKEHUHU IBYX JIET O0y4eHUsI B CTApIIEH IKOJIE, €CTECTBEHHO JTOMOJIHSIS IPYT ApyTa
U TIOCTEINEHHO HACBIIIAACh HOBBIMUA T€MaMH M pasaenaMu. MOXKHO C YBEPEHHOCTBIO
CKa3aThb, YTO JAHHBIN KypC SBJISIETCS MHTETPATUBHBIM, TOCKOJIBKY 00BEIUHSET B ceOe
colepKaHWE€ HECKOJIbKHUX MaTeMaTHYeCKUX JUCHMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPUSI, MATEMATHUYECKU M AHAIU3, TEOPUSI MHOKECTB, MATEMAaTHUECKas JJOTUKA
u gap. Ilo mepe oBnageHus ydamuMmucs Bc€ OoJjiee MIMPOKUM MaTEMaTHUYECKUM
amnrapaTroM, y HHX IOCJIEIOBAaTEeNbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTHh MATEMATHUYECKYK) MOJIENIb pPEATbHOM CUTyalWu, HNPUMEHSITh 3HaHWS,
MOJIyYCHHBIE npu V3y4YECHUU Kypca, UL PELICHUs CaMOCTOSITEIILHO
chopMyIHpOBaHHON MaTEMAaTUUECKOM 3a7a4uH, a 3aTeM UHTEPIPETUPOBATH CBOI OTBET.
CopaepxarenbHO-METOAMYECKass JIMHUS «Yucima ©W BBIYKMCICHHUSD)  3aBEpIIAET
dhopMHpOBaHHE HABBIKOB HCIOJB30BAaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOW 1ikose. B crapiieil mikoie oco0oe BHHMaHUE YIEISETCS
(GOPMHPOBAHUIO HABHIKOB pAIlMOHAIBHBIX BBIYMCIACHHUM, BKIIOUYAONIUX B CeOs
UCIIOJB30BaHUE PAa3NUYHBIX (OpM 3amucu 4HCiIa, yMEHHUE JejaTh MPUKHUIKY,
BBITTOJIHATH MPUOIMIKEHHBIE BEIYUCICHHS, OLICHUBATh YMCIOBBIE BRIpAKECHUS, paboTaTh
C MaT€MAaTUYECKMMHU KOHCTAHTaMH. 3HAKOMBIE YYaIIUMCS MHOXECTBA HATypalbHBIX,
LENbIX, PAIMOHAJIBHBIX W JCUCTBUTEIBHBIX YHCEN JOMNOJHSKTCA MHOXECTBOM
KOMILUIEKCHBIX YHCEI. B KaXXJ0M M3 3TUX MHOXKECTB PACCMATPUBAIOTCS CBOMCTBEHHBIE
eMy crienrupruyecKre 3a1auu U ONepaliu: JeJeHrue HAIleI0, ONIEPUPOBAHUE OCTATKAMHU

Ha MHOXCCTBC LCJIbIX YMCCII, 0ocoOBIe CBOMCTBA pamuOHAJIbHBIX W HPpPAlXMOHAJIbHBIX



yucen; apupMeTUUEeCKrEe OTiepalliuu, a TAKKE U3BJICUCHUE KOPHS HATYpallbHOU CTENEHH
Ha MHOXKECTBE KOMIUIEKCHBIX uucels. bmarogaps mociegoBaTeIbHOMY pacUIUPEHUIO
Kpyra UCIHOJIb3yEMbIX YHCENI U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX MPUMEHEHUS HJIs
pelieHus pa3auyHbIX 3a/1a4 OPMUPYETCS PEJCTABICHHUE O €IMHCTBE MATEMATUKHU KaK
HayKd U €€ pOJu B MOCTPOEHUU MOJEJEH peaqbHOro MUpPA; HIMPOKO UCTOIB3YHOTCS
000011IeHrEe U KOHKPETU3AIUS.

JIunusa «YpaBHEHHS U HEPABEHCTBA» PEAM3YETCs HA MPOTIKEHUU BCEro 0OYUYEHHUs B
CTapIeil 1KoJie, TOCKOIbKY B KaxJ10M pazfeie [[porpaMMbl mpenyCMOTPEHO pellieHHe
COOTBETCTBYIOIIMX 3a7ady. B pe3ynbTaTe yuaiuecss OBJIAIEBAIOT Pa3IMUYHBIMU
METOJJaMU  pEUIEHUS  palMOHAIBHBIX,  HMPPAMOHAIBHBIX,  IOKa3aTEIbHBIX,
JTorapuPMUYECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUN, HEPABEHCTB U CUCTEM, a TAKXKE
3a/1a4, cojaepKamux napamerpsl. [lonydeHHble yMEHUS MUPOKO UCIOJIB3YIOTCS MpU
UCCIEeIOBAaHUM (PYHKIIMI C MOMOIIBbIO TPOU3BOIHOM, TPH PEIICHUH NPUKIATHBIX 3a71a4
M 3aJlad Ha HaXOXJE€HHWE HauOOJbIIUX U HAUMEHBIIUX 3HaueHU QyHkuuu. JlanHas
cojJiepKaTesibHas JIMHUSI BKJIIOYAET B ce0sl Takke POpMHUPOBAHUE YMEHUN BBITIOIHSTH
pacu€tel mo (QopMynam, NpeoOpa3oBaHUS pPaAlMOHAIBHBIX, HWPPAIMOHATBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKE BBIPAXXEHUH, COAEPKAIIUX CTEINECHU M
norapudmbl. braromaps W3yd4eHHIO anreOpanvyeckoro marepuana MNPOUCXOAUT
JnanabHEWIlee Pa3BUTHUE ANTOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS YYalluxcs,
(bopMUPYIOTCST HaBBIKM JIENYKTUBHBIX PACCYyXICHUU, pabOThl € CUMBOJbHBIMU
dbopmaMu, MpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEW B BHUJE PABEHCTB U
HepaBeHCTB. AjreOpa mpeiaraetr >(QQPEKTUBHbIE WHCTPYMEHTHI IS pElICHUs
MPAKTUYECKUX M ECTECTBEHHOHAYUHBIX 3a/a4, HArJAHO JIEMOHCTPUPYET CBOHU
BO3MOXXHOCTH KaK SI3bIKa HAYKH.

CopnepxaTenbHO-MeToANYeCKast TUHUS « DyHKIINMU U rpadUKu» TECHO MEPerieTaeTcs ¢
JIPYTUMHU JTUHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3aJaET MOCIEeI0BATEIbHOCTD
u3yueHus matepuana. M3ydeHue CTeneHHOM, MOKa3aTeIbHOH, JOrapu(pMUUECKON U
TPUTOHOMETPUYECKUX (YHKIMHI, UX CBOMCTB U TrpauKOB, UCIOIb30BaHUE (YHKIIUI

IJI pCHICHMW 3aJia4 U3 APYTIUX y‘-IC6HBIX npcamMEcTOB U pCaHBHOﬁ KHU3HH TCCHO CBA3aHO



KaK ¢ MaTe€MaTUYECKUM aHAIU30M, TAK U C PEHICHHUEM YPAaBHEHUN U HEpaBEHCTB. [Ipu
ATOM OO0JIbIIIOE BHUMaHKE yAeusieTcs (GOPMUPOBAHUIO YMEHUS BbIpaXkaTh POpMyTIaMU
3aBUCUMOCTH MEXJY Pa3IUYHbIMU BEJIMYMHAMU, UCCIIEIOBATH MOJTYUYECHHbIE (PYHKIIHH,
CTpOUTH UX Tpaduku. Marepuan 3Toil cofepKaTeabHON JIMHUU HAIlEJIEH Ha pa3BUTHE
YMEHUN W HABBIKOB, MO3BOJISIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMU B
paznuuHoi (opMe: aHAIUTHUECKOHM, rpaduueckod u cioBecHOM. Ero wusyuenwue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIUIEHUS, CIIOCOOHOCTH K 0000IIEHUIO
Y KOHKPETHU3alliH, NCIIOJIb30BAHHUIO AaHATIOTHIA.

ConepxarenpHass JmHUA «Hawana  maremaThdeckoro aHanmsa»  MO3BOJISIET
CYHIECTBEHHO PACIIUPUTH KPYyTr KaK MaTEMAaTHYECKUX, TaK W MPUKIATHBIX 3aj]ad,
JOCTYMHBIX MIKOJbHUKAM, TaK KaK Y HUX MOSIBIISETCS BO3MOXHOCTh CTPOUTH Tpaduku
CIOXHBIX (YHKIMH, ONpeNensiTh HUX HauOONbIIME U HAUMEHBIINE 3HAYCHUs,
BBIYUCIIATh IUlomaau ¢Guryp U OOBEMBI Tell, HaXOJIUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasg coaepkarenbHas JIMHUAS OTKPBIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MATEMATHYECKUX MOJEJIEN pEaJbHbIX CHUTYyallMid, MO3BOJAET HAXOAUTh
HAWIy4lllee PEHICHHE B MNPUKIAJHBIX, B TOM YHCJIE COLMAJIbHO-3KOHOMHUYECKHX,
3a/1ayax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTUYECKOr0 aHali3a CIOCOOCTBYET Pa3BUTHUIO
a0bCcTpakTHOrO0, (H)OPMATBLHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHS, POPMUPOBAHUIO
YMEHUW pPACIO3HABATh MPOSBICHHUS 3aKOHOB MAaTEMaTUKU B HAyKe, TEXHUKE H
HACKYCCTBE. Y4YallMecs y3HAIOT O BBIIAIOIIUXCS PE3YJIbTAaTaX, MOJIYYEHHBIX B XOIE
pPa3BUTHS MaTEMATUKHU KaK HayKH, U 00 UX aBTOpax.

ConepxaTeabHO-METOANYECKasT JTUHUA «MHOXKECTBa M JIOTMKa» BKIIOYAeT B ceOd
3JIEMEHTHI TEOPUU MHOXECTB U MATEMATHUYECKOU JIOTUKU. T€O0pETUKO-MHOKECTBEHHbIE
MPEJICTABJICHHS] MPOHU3BIBAIOT BECh KYypC IIKOJIBHOM MATEMATHUKU W MPEIIararoT
HanOoJjiee yHUBEPCAIbHBIA A3BIK, OOBEAMHSIOIUN BCE pa3leibl MATEMAaTHKU U €€
MPUJIOKEHUN, OHM CBA3BIBAIOT Pa3HbIE MATEMaTUYECKUE JHUCUUIUIMHBI HU HUX
NPUJIOKEHUST B eauHoe uenoe. [[o3ToMy BaxKHO AaTh BO3MOXKHOCTH IIKOJBHUKY
MMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  A3bIK COBPEMEHHOM MATEMaTHUKH U

HCIIOJIB30BATh €TI0 AJIA BBIPAXKCHHA CBOHX MBICJICH. I[pyrI/IM BaXHBIM IIPHU3HAKOM



MaTE€MaTHUKHU KaK HayKH CJIelyeT IPU3HATh CBOMCTBEHHYIO € CTPOrOCTh 000CHOBAaHUI
U CIIEIOBAHUE ONPENECIEHHBIM IPABUIIAM IIOCTPOEHUS JOKA3aTENbCTB. 3JHAKOMCTBO C
AJIEeMEHTaMU MaTE€MaTU4YeCKOW JIOTUKM CHOCOOCTBYET pPa3BUTHIO JIOTHYECKOIO
MBIIIJICHUS] YYalllMXCsl, MO3BOJIIET MM CTPOUTh CBOU PACCYXICHHS Ha OCHOBE
JOTUYECKUX TpaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIILICHHUS.

B kypce «Anrebpa M Hayajza MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTE€MaTUYeCKOro  MOJIEJIMPOBAHMS,  KOTOpPbIE  MpPHU3BaHbl  CIOCOOCTBOBATh
(hOpMUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIENIel pealibHbIX CUTyallUui, UCCleI0BaHus
ATUX MOJEJIed C TOMOLIBI0 ammapara ajireOpbl M MaTeMaTHYeCKOro aHaju3a,
MHTEPIPETALNHN TMOJYUYCHHBIX PE3yJIbTATOB. TakuWe 3aJaHUsl BIUIETEHBI B KAXKIBIM U3
pasznenoB [IporpamMmel, TOCKOJIBKY BECh MaTepual Kypca IMUPOKO HCIIOIB3YETCS IS
peLICHUs NPUKIIAIHBIX 3a/1a4. [ Ipu peniennn peanbHbIX MPAKTUYECKUX 33/1a49 yYAIIUECS
pa3BUBAIOT HaA0JII01ATEbHOCTD, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOJIb30BATh AHAJOTMI0, 00001aTh W KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEILICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTcss B IIpollecce HU3Y4YeHUsT BceX TeM Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATU3).

MecTo yueOHOro Kypca B yueOHOM ILIaHE

Cornacno yuyebHoMmy miany B 10—11 knaccax uzydaercs yueOHbIN Kypc «Anredpa u
Hayajla MaTEMaTUYECKOT0 aHAJIN3a», KOTOPBIN BKIIFOUAET B C€0s1 CIEAYIOIINE OCHOBHbBIE
paszzaensl couepxkanud: «Hucia u BBIYUCICHUS», « Y PABHEHUSI 1 HEPABEHCTBAY,
«Dynkuuu u rpaduxny, «Havana MaTeMaTHYECKOT0O aHATTU3aY,

«MHOKeCTBa U JIOTUKAY.

B yueOHOM 1ulaHe Ha wu3ydyeHUe YrayOJa€HHOro Kypca aiareOpsl W Hayal
MaremaTudeckoro ananusa B 10—11 kiaccax oTBoauTcs 4 yueOHBIX Yaca B HEJCINIO B

TEUEHHE KaXJOT0 rojila 00yueHusi, BCEro 3a JBa roja o0yueHuss —272 yuyeOHbIX yaca.

HJIaHI/IpyeMLIe NMpeAMETHLIC PE3YJIbTATHI 0CBOCHUA paﬁoqeﬁ nmporpaMmsbl Kypca

OcBoeHne yueOHOTo Kypca « Anredpa 1 Hayajga MaTeMaTUUeCKOTO aHAIN3a» Ha YPOBHE



cpeaHero oOmero o0pa3oBaHMs AOJKHO O0ECHeYMBaTh JIOCTHXKEHHE CIIEIYIOIINX

MPEAMETHBIX 00pa30BaTENbHBIX PE3YyJIbTATOB:

10 xmacc

Yucna v BEIYUCIIEHUS

CB00OHO oOmEepUpPOBATh MOHATHUAMH: pPaAlMOHATBHOE YHCIO, OECKOHEUHAas
nepuoAndeckas ApoOb, MPOLEHTHI; HPPALUOHAIBHOE YHCIO; MHOXKECTBA
pallMOHANIbHBIX U JICCTBUTEIIBHBIX YUCET; MOAYJIb IEUCTBUTEIBLHOIO YHCIA.
[IpuMeHsATH APOOU U MPOLIEHTHI JJIsl PEIICHUS TPUKIIATHBIX 3a7a4 U3 Pa3TUYHbIX
OTpacier 3HaHUUN U PeaTbHOU KU3HH.

[IpuMeHsATh NPUOAMKEHHBIE BBIYUCICHUS, MPaBWIa OKPYTJIEHUS, NMPUKUIKY U
OIICHKY pe3yJbTaTa BHIUYMUCICHUM.

CB0OOMHO omepupoBaTh TMOHATHEM: CTEMNEHb C IEJbIM IOKa3aTelieM;
UCIOJB30BaTh MOAXOIANIYI0 (OpMy 3amucu JAEUCTBUTENBHBIX YHCEN s
pelIeHns MPaKTUYECKUX 3a7a4 U MPeICTaBICHUS JaHHbIX.

CB00OOJHO OmEepUpOBATH MOHITHUEM: apUPMETUYECKUN KOpPEHb HaTypaabHOM
CTEIIEHHU.

CB00OIHO OIEPUPOBATH MOHSATUEM: CTENIEHDb C PAllMOHATILHBIM MMOKA3aTEIIEM.
CB00OOHO omepupoBaTh MOHATUAMHU: JiorapudM 4UHCIA; JECATHYHBIE U
HaTypaibHbIE JIOTAPU(MBI.

CB00OHO oOmEepUpOBaTh MOHATUSIMU: CHHYC, KOCHUHYC, TAaHI€HC, KOTAHTEHC
YUCJIOBOTO apryMeHTa.

OnepupoBaTh MOHATUSMH: APKCHUHYC, apPKKOCHMHYC M ApKTaHT€HC YKMCIOBOTO

apryMeHTa.

YpaBHEHHUS ¥ HEPABEHCTBA

CB00OOHO oOmEpUpPOBaTh MOHSATUSIMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIBHBIE  ypaBHEHUS W YPaBHCHHS-CICICTBUSA;  PABHOCUJIbHBIC
HEPaBEHCTBA.

[IpuMeHsATH, pa3auyHbIE METOJBI PEIICHUS] PalHUOHAIBHBIX U JpPOOHO-



pallMOHANBHBIX YPAaBHEHHU; TMPHUMEHITh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB.

CB00OOHO oOmepupoBaTh MNOHATUAMHU: MHOTOWIEH OT OJHON MepeMEHHOI;
MHOTOYJIEH C MeJbIMH KO3(P(UIIMEHTAMU, KOPHU MHOIOYJIEHA; MPUMEHSTh
JEJICHHE MHOTOWICHAa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y um Teopemy
Buera nns pemenus 3anad.

CB00OIHO ONIEpUPOBATH MOHITUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHUM, MaTPUIIA,
ONPEAEIUTENb MAaTPULBL 2 X 2 U €ro reOMETPUUYECKUN CMBICH; UCIIOJIb30BATh
CBOWCTBA OMNpeAeNuTeNss 2 X 2 I BBIYUCICHHS €r0 3HAYECHUS, MPUMEHSITH
ONPEAECIUTENN ISl PELIEHUS] CUCTEMBI JIMHEMHBIX ypPaBHEHUW; MOJEIUPOBATH
pealbHbIE CUTYAIIMU C TOMOIIBIO CHCTEMBI JINHEMHBIX YPABHEHHUM, UCCIIEI0BATh
MOCTPOCHHBIE  MOJEIM C  NOMOIIBI0  MATpULl H  ONPEACIUTENEH,
MHTEPIPETUPOBATH MOTYYEHHBIN PE3YJIbTAT.

Hcnonb30BaTh CBOMCTBA AEUCTBUI C KOPHAMHU ISl TPEOOPa30BaHUSI BEIPAKEHUH.
BrinonuaTs npeoOpa3zoBaHus YKCIOBBIX BBIPAXKEHUM, COAEPKAMMX CTEIEHU C
palMOHAIBHBIM MOKA3aTEeIEM.

Hcnonb3oBaTh cBOMCTBA JorapudMoB i MpeoOpa3zoBaHUs JOrapuGMUIECKUX
BBIPAKCHUMU.

CB00OOHO oOmepupoBaTh MOHSATUSMH: HppalMOHAJbHbBIE, IOKAa3aTelIbHbIE U
JorapuMUUYECKUe ypaBHEHHUsS; HAXOJUTh MX PEIICHHS C IOMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB WIIM OCYILIECTBIIAS TPOBEPKY KOPHEM.

[IpuMeHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIBI sl MpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUM.

CBoOOMHO  omepupoBaTh MOHATHEM: TPUTOHOMETPUUECKOE  ypaBHEHME;
NPUMEHIThL HE0oO0XoauMble (HOPMyJIbl JJIsi PEIIEHUST OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHCHUMN.

MopenupoBaTh peaabHbIE CUTYallMH Ha SI3bIKE aNreOphl, COCTABISATh BRIPAKECHMUS,

YpaBHCHUA, HCPABCHCTBA II0 YCIIOBHUIO 3a/ladv, HCCICAOBATH ITOCTPOCHHLIC



MOJIENIA C UCITOJIL30BAHUEM armapara aareOpsl.

OyHKIMY U TpaQuku

CB0OOIHO OmnepupoBaTh MOHATUSAMHU: (PYHKLHMS, COCOOBI 3alaHus (DYHKIIHH;
B3aMMHO oOOpaTHble (GYHKIUU, KOMOO3ULMSA (QyHKUMHM; rpadux Q(yHKIUY;
BBITIOJTHSAT 3JIEMEHTApPHbIE TPe0Opa3zoBanus rpa@uKoB QPyHKIIHMA.

CB00OOHO oOlEepUpOBaTh MOHATUSIMU: OOJACTh OMPEACIICHUS M MHOXKECTBO
3HaueHUN QYHKIUU, HYJIH QYHKIINH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA.
CB0OOMHO oOmepupoBaTh MOHATUAMHU: YETHBIE U HEYETHbIE (YHKIUH,
nepuoAndeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTU (PYHKIIMH, MAKCUMYMBbI
U MUHUMYMBI (DYHKIMU, HauOoOJbIIee W HaWMMEHbIllee 3HAYeHHUE (PYHKIHMH Ha
MIPOMEKYTKE.

CB00OJHO OmepupoBaTh MOHATUSMH: CTENEHHAs (PYHKIHS C HATypalbHBIM U
LEeNbIM TOoKa3aTelaeM, Tpa@uk CTeneHHON (YHKIMU C HATYypaJbHbIM U LIEJIBIM
nokaszaresneM; rpaduk KOpHs n-ol cTeneHu Kak QyHKIUU OOpaTHOM CTENEeHU ¢
HaTypaJbHbIM MTOKa3aTEeJIEM.

OnepupoBaTh TOHSATUSIMU: JIMHEWHAsA, KBaJpaTU4yHas U JpOOHO-TUHEWHAs
(yHKIIUU; BBIMOJHATH JJIEMEHTAPHOE KCCIEJOBAaHUE M TOCTPOEHUE UX
rpaduKoB.

CB00OOHO oOmEepUpoBaTh MOHATUSAMU: TOKa3aTelbHass U Jjorapudmuyeckas
(GyHKIIUU, UX CBOWMCTBA U rpaduKu; UCMIOIB30BaTh UX TrpadUKU sl pelICHUs
YpaBHEHUM.

CB0OOHO oOmepUpoOBaTh MOHSATUAMHU: TPUTOHOMETPUUYECKAs OKPYKHOCTD,
onpeiesieHre TPUTOHOMETPUUYECKUX (PYHKIIUM YHCIIOBOT'O apryMEHTA.
Ucnonw3oBaTte rpaduku QyHKOMA JJisI  UCCIAEAOBAaHUS MPOILIECCOB U
3aBUCUMOCTEN MPU PEIICHUU 3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB U peabHOU

JKU3HH, BbIpAKATb (1)OpMy.HaMI/I 3aBUCUMOCTHU MCIKAY BCIIMYNHAMU.

Hauama matemaTiyeckoro aHajinsa

CB00OOHO oOmepupoBaTh NOHATUAMH: apupMeThyeckas M TreoMeTpUudecKas



nporpeccusi, 0eCKOHEUHO yObIBaroIas reoMeTpruyecKast porpeccusi; TMHEHHbIN
U DKCIOHEHIMAJIBHBIA pocT, ((opMyna CIOXKHBIX MPOIEHTOB, HMETh
MIPECTABJICHUE O KOHCTAHTE €.

Hcnonp3oBaTh mporpeccuu Ijisi pEHIeHUs peajbHbIX 3a7ad MPUKIATHOTO
Xapakrepa.

CB00OOJIHO OmMepHUpOBATH MOHATUSAMU: MOCIEIO0BATEIHHOCTh, CIIOCOOBI 3a/IaHUs
MOCJIEA0BaTEIbHOCTENH, MOHOTOHHBIE W OTPAHUYEHHBIE IOCJIEIOBATEIHLHOCTH;
MOHMMATh OCHOBBI 3apOKJACHUS MAaTEeMaTUYECKOrO aHalu3a Kak aHalnza
OECKOHEUHO MaJIbIX.

CB00OIHO OmepUpOBaTh MOHATUSIMU: HEMPEPHIBHbIE (YHKIIUU; TOYKHU pa3phbiBa
rpaduka GyHKIUU; aCUMOTOTHI Ipaduka GyHKIIUH.

CB00OOHO omepupoBaTh MNOHATHEM: (YHKIHMS, HENpPEpbIBHAS Ha OTPE3KE;
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIMH 1JI pelieHust 3a1a4.

CB00OIHO OnepUpOBaTh MOHATUSMHU: M€pBasi U BTOpasi MPOU3BOAHBIE (YHKIIUH,
KacaTenbHas K rpaduky QyHKIUU.

Bpiuncnarh mpou3BOJHBIE CYMMBbI, MPOWU3BEICHUS, YACTHOTO U KOMIIO3UIUU
IBYX (YHKIIUI; 3HATh TPOU3BO/IHBIE AJIEMEHTAPHBIX (PYyHKIIHIA.

Hcnonb3oBaTh reoMeTpUyYecKUd U (PU3UMYECKUM CMBICT TPOU3BOJHOM st

peuiCHusd 3a1a4.

MHoXkecTBa 1 TOTHUKA

CB00OIHO OTIEpUPOBATH MOHATUSIMU: MHOKECTBO, ONIEPAIlMU HAJl MHOKECTBAMM.
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT JJis ONMUCAHUS PeaIbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

CB00OOHO oOmNEpUpOBaTh TOHIATUSIMU: OIpEJeiIeHUuEe, TeopeMa, ypaBHEHHE-
CIIEICTBHE,  CBOWCTBO  MAaTreéMaTH4eCKoro  OOBEKTa,  J0Ka3aTelIbCTBO,

PAaBHOCHUJIBHBIC YPABHCHHA U HCPABCHCTBA.

11 xmacc

Yucna v BEIYUCIIEHUA



CB00OIHO OMEepUPOBATH MOHITUSIMU: HATYpaJbHOE U 1IEJ0€ YUCI0, MHOKECTBA
HATYpaJIbHBIX W LEJBIX YHUCEJ; HCIOJb30BATh MPU3HAKU JACIUMOCTH LIEJBIX
yucenr, HO/Jl u HOK HarypanbHbIX 4yncen s pelIeHUs 3a4ad, NPUMEHSThb
anroput™m EBkimna.

CB00OMHO omepupoBaTh TMOHSATHEM OCTaTKa 1O MOAYJIIO; 3alUChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIUYHBIX O3UIIMOHHBIX CUCTEMAX CUHUCIICHUS.
CB00OHO OMEpUpPOBATh MOHATUAMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEJN; MPEACTAaBIsATh KOMIUIEKCHBIE YHCIa B alreOpandeckon u
TPUTOHOMETPHUUECKON (OpME, BHIMOIHATH apU(PMETUUECKUE ONEPALINU C HUMH U

1300pakaTh HA KOOPAUHATHOM TIJIOCKOCTH.

YpaBHEHHUS ¥ HEPABEHCTBA

CB00OOHO oOmepupoBaTh MOHSATUSMH: HppalMOHAJbHbBIE, IOKAa3aTelIbHbIE U
JorapuMUUYECKUe HEPABEHCTBA; HAXOJUTh WX PELIEHUS C TOMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB.

OcymiecTBIATh OTOOP KOPHEN MpU pelIeHud TPUTOHOMETPUUECKOTO YPaBHEHHUS.
CBOOOIHO ONEpPUPOBATH MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO;
NPUMEHITh HE0O0XoauMble (OPMyJbl JJIsi PEIIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.

CB00OHO OomepupoBaTh MOHATUSIMU: CHUCTEMA U COBOKYIMHOCTh YpPaBHEHHU U
HEpPABEHCTB;, PAaBHOCWIBHBIE CHUCTEMBI W CHCTEMBI-CIEICTBUSA; HAXOAUTH
pELICHUsI CHCTEMBI M COBOKYIHOCTEM palMOHAIBHBIX, HWPPAUUOHAIbHBIX,
MOKa3aTeNbHbBIX U JIOTapU(PMUUYECKUX YPABHEHUN U HEPABEHCTB.

Pemiath pannoHanbHbie, UppallMOHAIbHbIE, TOKA3aTEIbHBIE, TOTApUPMUIECKUE
U TPUTOHOMETPUYECKUE YPAaBHEHUS M HEPABEHCTBA, COJAEpKAIIUE MOIYIU U
ITapaMeTpBl.

[IpuMeHsTh Tpaduyeckue METOMAbl ISl PEIICHHUs] YPaBHEHUU W HEPABEHCTB, a
TaKXkKe 3a/1a4 ¢ apaMeTpaMH.

MOI[GJ'II/IpOBaTI) pCajIbHbIC CUTYyallu HA A3BIKC anre6pLI, COCTaBJIATh BbIpaKCHUA,



YpPpaBHCHUA, HCPABCHCTBA W HMX CHCTCMbI II0 YCJIOBHMIO 3ajladu, HCCIICI0BATb
IMIOCTPOCHHEIC MOACIN C HCIIOJIBb30BaHHUECM arIiaparta anre6pLI,

MHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

OyHKIMHU U TpaQuku

Crpouth rpadukd KOMIO3ZUIMU (YHKIUNA C TIOMOIIBI SJIEMEHTapHOTO
UCCIIEIOBAHUS U CBOMCTB KOMITO3UIINU ABYX (PYHKIIHMA.

Ctpouth reoMeTpuuecKre 00pa3bl YpaBHEHUN U HEPABEHCTB HAa KOOPAMHATHOMN
MJIOCKOCTH.

CB00OOIHO ONEPUPOBATH MOHATUAMU: TPAPUKU TPUTOHOMETPUUECKUX (PYHKIIHIMA.
[IpumensaTs QyHKUMH IS MOACIUPOBAHUS U MCCIEAOBAHUS PEATbHBIX
IIPOILIECCOB.

Hauana maremaTuyeckoro ananusa

Wcnonb30BaTh TPOU3BOJHYIO JJIsl KCCIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTh U
AKCTPEMYMBL.

Haxoaute HauOosnblllee ¥ HaUMEHbIIEe 3HaUYCHHS (YHKIIMU HEMPEpPHIBHON Ha
OTpE3Ke.

Hcnonb30oBaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWIYYIIErO peUIeHUs B
MPUKIAIHBIX, B TOM UHCIE COLMAIbHO-DKOHOMUYECKHUX, 3ajadax, s
OMpeNeNieHUs] CKOPOCTU M YCKOPEHUsl Mpoliecca, 3aJaHHOro (opMyJion WIH
rpauKOM.

CB000OIHO OTIepUpPOBATH MOHATUSIMU: IEPBOOOPA3HAs, ONPEICIEHHBIA UHTETPAT;
HaxOJUTh MEPBOOOPA3HBIC FJIEMEHTAPHBIX (PYHKIMN U BBIYUCISATH UHTETPAN IO
dbopmyne Hetorona — Jleitonuna.

HaxoauTe momanu miockux Guryp u 00bEMBI TEJl ¢ TOMOIIBI0 HHTETpaa.
Nmets mnpencTtaBieHue O MaTEMAaTHUYECKOM MOJCIHPOBAHUU HA MpUMEpe
cocTaBieHus 1u(depeHIanbHbIX YpaBHEHU.

Pemiath mpuknagHbie 3ajadyd, B TOM YHUCIE COIMAIbHO-d)KOHOMHUYECKOTO U

(u3HYECcKOro xapakrepa, CpeICTBAMH MAaTEMaTHYECKOr0 aHAJIN3a.



Copaep:xanue y4e0HOro Kypca

10 kaace

Yucna v BEIYUCIIEHUSA

Panmonanbubpie unciia. OOBIKHOBEHHBIE W JECATHUYHbIE JpOOH, TMPOIEHTHI,
OeckoHeuHble nepuoanueckue aApoou. [Ipumenenue apoOel U MPOLEHTOB IS
pelICHUs] NPUKIANHBIX 3a/1ad M3 Pa3]IMYHbIX OTPACIEH 3HAHMM WU pealbHOU
KU3HU.

JlelicTBUTENbHBIE 4YHCIA. PanvoHanbHBIE H  UPPALMOHAIBHBIE  YHUCIA.
Apudmernueckue omnepanudu ¢ JICUCTBUTENbHBIMH  4YHCIaMU. Moayib
JNEUCTBUTENBHOTO UKciia ¥ ero cBoicTBa. [IpubnmkEHHbIE BRIUYKCICHUS], TpaBUiia
OKpYIJIEHUS, MPUKHUIKA U OLICHKA PE3yJbTaTa BEIYMCICHUM.

Crenens ¢ nenbsiM nokaszaresiem. bunom Herotona. Mcnonib30Banre moaxoasmen
(dbopMbl 3anucu JeUCTBUTENBHBIX YUCEN JIA PEHICHUs MPAKTUYECKUX 3ajlad U
MPEJICTABJICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTYpalbHOW CTETIEHU U €r0 CBOMCTRBA.

CreneHb C palMOHAIBHBIM IIOKa3aTeJleM U €€ CBOMCTBA; CTENEHb C
JNEUCTBUTENIBHBIM IMOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecaTuuHble U HATypajbHbIE
JorapuQMeI.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCIIOBOTO apTyMEHTA.

ApKCHUHYC, apKKOCUHYC U apKTaHT€HC YUCIOBOTO apryMeHTa.

YpaBHEHHUS ¥ HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCUIIbHBIE YPABHEHHS U ypaBHEHUsI-cliencTBUs. HepaBeHCTBO,
pelIeHne HEpaBeHCTBA.

OCHOBHBIE METOJBI PEIICHUS LENbIX U APOOHO-PAIMOHANBHBIX YpaBHEHUU U
HEpPABEHCTB. MHOrOWIEHbl OT OJHON MEPEMEHHOM. JleleHne MHOrouieHa Ha

MHOIowiIeH ¢ ocratkoM. Teopema be3dy. MHoOrouneHsl ¢  LEIbIMU



kod(pdunnentamu. Teopema Buera.

[IpeoOpa3zoBaHUsI UNCIOBBIX BBIPAKEHUN, COIEPKAIIMX CTENIEHU U KOPHH.
HppanmonaneHble ypaBHEHUSA. OCHOBHBIE METOJbI PELIEHUS UPPALMOHAIBHBIX
YpaBHEHUM.

Iloka3arenbHble ypaBHeHUsA. OCHOBHBIE METOIbI PEIMIEHUS I10KA3aTEJIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BbIpakeHUM, cojaepkamux jorapudmel. Jlorapupmuueckue
ypaBHeHUs1. OCHOBHBIE METO/IbI PELIEHUS JIOTapUPMUUECKUX YPABHEHU.
OcHOBHBIE TPUTOHOMETPUYECKUE dbopMyIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHI. PellieHne TPUroHOMETpUIECKUX YPAaBHEHUN.
Pemienne cucteM JMHEWHBIX ypaBHEHHWW. MaTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHU. Omnpenenuresib MaTpulbl 2 X 2, €ro reOMETPUYECKUN CMBICI U
CBOMCTBA; BBIYMCIICHUE €T0 3HAYCHMUS, IPUMEHEHNE ONPENEIIUTEIS ISl PEIICHUS
CUCTEMBI JINHEVMHBIX YpaBHEHUHU. PermeHue npuKIagHbBIX 3a4ad € MOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHUW. lccienoBaHue NOCTPOCHHOW MOJEIN C
ITOMOIIBIO MATPHI] U OTIPEIEITUTEIIEN.

IlocTpoeHne MaremMaTUYEeCKUMX MOJENIEW pEAJbHOW CUTyalud C HOMOIIBIO
YPaBHEHUH M HEPaBEHCTB. l[puMeHEHNE ypaBHEHNN U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a/ad U 3aJad M3 pa3judHbIX 00JacTeil HAyKu U pealbHON

KHN3HHU.

OyHKIMHU U Tpaduku

@yHkuusA, crnocoObl 3amaHus (yHKUMH. B3aumHO oOpaTHblE (QYHKIUU.
Komnozunus ¢yuknuid. I'padux QyHkuuu. DaeMeHTapHbe NpeoOpa3oBaHUs
rpapuKoB GQyHKIIUH.

OO6nactp omnpeneneHuss U MHOXKECTBO 3HaueHMi ¢(yHkumu. Hynmu QyHknum.
[IpomexyTkn  3HaKomocTtosiHCTBA.  YE€THbhle W HEU€THbIE  (DYHKIUU.
[lepuonnueckne  QyHkumu.  [IpomMeXKyTKM  MOHOTOHHOCTH  (DyHKLHH.

MaKCI/IMYMI)I N1 MUHUMYMBbI (bYHKHI/II/I HanbGonpmee n HamMeHbIIIee 3HAYCHUS



(YHKIIUU HA IPOMEKYTKE.

o JluHeitHasi, KBajapaTWyHas U JpOOHO-TMHEWHAs (QYHKIUU. DIEMEHTApHOE
UCCIIEIOBAaHKUE U MOCTPOEHUE UX IPaUKOB.

o CrenenHas (yHKIUS C HAaTypaJdbHBIM U IIEJbIM moka3zaTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U TpauK KOpHS n-OM CTENEHH KakK (yHKIUU OOpaTHOU
CTEIEHU C HATYpaJbHbIM MTOKA3aTEIIEM.

e IlokazartenbHass W Jorapudmuyeckass (yHKIUU, UX CBOWCTBA U TpaduKH.
Ucnons3oBanue  rpagukoB  (QyHKUMH I peIIeHUsT  yYpaBHEHUHU.
Tpuronomerpuueckass OKPY>KHOCTb, OINPEIENICHUE TPUTOHOMETPUUECKUX
(yHKIIUI YUCIOBOTO apryMeHTa.

o DyHKIMOHATBHBIE 3aBUCUMOCTH B peaJIbHBIX Mpolieccax U siBeHusX. ['paduku
pEATbHBIX 3aBUCUMOCTEN.

Havana matematnyeckoro anainmsa

e JlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHHs IIOCIEAOBATEILHOCTEH. MeTon
MaTeMaTU4eCKOn WHTYyKIIHUH. MoHOTOHHBIE u OTpaHUYCHHbIC
nociaeAoBaTeabHOCTU. cTOpUS BOZBHUKHOBEHUSI MATEMAaTUYECKOTO aHalM3a KaK
aHanu3a OECKOHEYHO MaJbIX.

e ApudmMernueckas M TE€OMETpPUYECKasl Mmporpeccur. beckoHeyHO yObIBaroias
reoMeTpuiecKast nporpeccus. Cymma OECKOHEUHO yOBbIBaroOIIEH
reOMETPpUUECKOU nporpeccuu. JIMHEMHBIN U SKCITOHEHIMANIbHBIN pocT. Huclo e.
dopmysia CIOXKHBIX MPOIEHTOB. Vcnonb30BaHUE MPOTPECCUU [Tl PEIICHUS
peabHbIX 3a71a4 MIPUKIATHOTO XapaKkTepa.

e HenpepoiBHble QYHKIIMU U UX CBOMCTBA. TOYKM pa3pbiBa. ACUMITOTHI rpahprKoB
¢byukiuit. CBolicTBa (QyHKIMNA HEMPEPHIBHBIX Ha OTpe3ke. MeTo UHTEpBaJiOB
JUTsl pelieHus: HepaBeHCTB. [IpruMeHeHne CBONCTB HEMPEPHIBHBIX (DYHKIUNA NJIs
pelIeHus 3aaad.

e IlepBas u BTOpas mpousBoAHbIE GyHKIMU. OnpeaeneHue, reOMETPUIECKUN U

(¢u3nyecknii CMbICI NPOU3BOAHON. YpaBHEHHE KacaTelbHOW K Trpaduxy



(GyHKIHH.
[IpousBoaHbIe 3neMeHTapHbIX (yHKUMMA. [Tpon3BoaHass cyMMBbI, IPOU3BEIECHNUS,

YaCTHOTO U KOMIO3ULIMK (YHKITUH.

MHoXkecTBa 1 TOTHUKA

MHOX€ECTBO, Omepanuu HaJl MHOXKECTBAMM W HMX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOKECTBEHHOTO ammnapara Jjis
ONMCAHUSI PEANBHBIX MPOLECCOB W SIBJICHUW, IPU PELICHUU 3aJa4 U3 JPYTUX
y4eOHBIX NPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTUYECKOTO OOBEKTa, CIIE/ICTBUE,

A0Ka3aTCJIbCTBO, PABHOCUJIbHBIC YPABHCHUS.

11 kaace

Yucna v BEIYUCIIEHUSA

Harypanbnbie u nensle uucna. [[puMeHeHHe NPU3HAKOB JEIMMOCTH LIEJBIX
yucen, HOJl u HOK, octatkoB 1o moxayinto, anropurma EBKiuga st peneHus
3a7a4 B LIEJIBIX YUCIIAX.

Kommiekchble uncia. Anrebpanueckasi 1 TpUroHoMeTpuueckast (hOpMbl 3aIucu
KOMIUIEKCHOTO UKclia. ApupMeTUIecKue onepanuu ¢ KOMIJIEKCHBIMU YUCIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPJIMHATHOM Miockoctu. Dopmyna
MyaBpa. KopHu n-oi creneHH W3 KOMIUIEKCHOTO uuncia. [IpumeHeHue

KOMILICKCHBIX YHCCII OJIA PCIICHUA (1)H31/I‘-ICCKI/IX N rCOMCTPHUYCCKHUX 3a/1a4.

YpaBHEHHUS ¥ HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUW W HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUSA. PaBHOCUIILHBIE HEPABEHCTBA.

Ot60p KOpPHEH  TPUTOHOMETPUYECKUX  YpaBHEHUU c ITOMOIIBIO
TPUTOHOMETPUYECKOU OKPYHOCTH. Pemenue TPUTOHOMETPUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENbHBIX U JIOTaPU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIC MCTOAbI PCIICHUA UPPAlMOHAIbHBIX HCPABCHCTB. OcHOBHBIE MECTOObI



pELIEHUs] CHUCTEM H COBOKYIHOCTEM pPALMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKA3aTeNbHbBIX U JIOTapU(YMHUUECKUX YPABHEHU.

YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI € mapaMmeTpamu. [[puMeneHne ypaBHeHUN,
CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKHUX 3a1a4 U 3a7a4 U3 Pa3IUYHbIX

oOJacTeil HayKu U pealibHOW KU3HU, HHTEPHPETAIUs TOJIYUYEHHBIX PE3yJIbTaTOB.

OyHKIMY U TpaQuku

I'paduk xommozunuu ¢GyHkiuid. ['eomerpuyeckue 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPJAUHATHOM MJIOCKOCTH.

Tpuronomerpuueckue PyHKIUU, X CBOMCTBA U rpaduku. [ paduyeckue MeTo b1
peleHrs ypaBHEHUN U HepaBeHCTB. | 'paduueckre MeTOnbl pelieHus: 3aaad ¢
napameTpamH.

Ucnonb3oBanue rpadukoB QyHKIHMI IS UCCIAEJOBAaHUS MPOILIECCOB U
3aBUCHUMOCTEM, KOTOPhI€ BO3HHUKAIOT MPHU PEUICHUU 3a]a4 U3 JAPYTUX YUEOHBIX

npeamMCcTOB U peaJIBHOﬁ ZKHN3HH.

Hauama matemaTiyeckoro aHajinsa

[IpuMeHeHne TMPOU3BOJHONW K MCCIENOBAHUIO (PYHKIIMA HAa MOHOTOHHOCTH U
SKCTpeMyMbl. HaxokaeHue HauOOJIBIIETO W HAUMEHBIIET0 3HAYeHUM
HENpephIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHON IJii HAXOXKJCHHUS HAWIYUYIIEro pElIeHUus B
MPUKIAIHBIX 3a/adax, JJIs OMpeeeHUss CKOPOCTH U YCKOpPEHHs Mpollecca,
3a1aHHOTO (hOpMYJIOM UK rpaduKoOM.

IlepBooOpa3Hasi, OCHOBHOE€ CBOWCTBO IiepBooOpa3Hbix. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoXAeHUs TEPBOOOPA3HBIX.

Nuterpan. I'eomeTpuyecknid CMBICT MHTETpasia. BeIunciIeHUE ONpene€HHOTO
uHrterpaia no gopmyne Herorona — JleliOuuia.

[IpuMeHeHue UHTErpaa s HaX0KICHHS M0 MIOCKUX GUTryp U 00bEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsr pemenuit  nuddepeHUHANBHBIX ypaBHeHH. Maremarudeckoe



MOJICIUPOBAaHUE pEaJbHBIX MPOIECCOB € TMOMOINIBI0 U depeHInaIbHbIX

YpaBHEHUM.

TemaTuueckoe IJIAHUPOBAHUE Kypca

10 xacc (136 yacoB)

KOJINYECTBO
No Ha3zpanue paznena (Tembl)
4acoB

1 MHO0keCcTBO JSHUCTBUTEIIbHBIX Uncel. MHOTOYJICHBI.

PanmonanbHbie ypaBHeHUs U HEpaBeHCTBA. CHCTEMBI TIMHENHBIX 26

YpaBHEHUM.
2 | ®yukiuu ¥ rpaduku. CreneHHas QyHKIUS C HETbIM "

MOKa3aTeNeM.
3 | Apudmernueckuit KopeHb n-oit crenenu. UppanuonaibHbie 18

YpaBHEHHS.
4 | Iloka3arenbHas QyHkuus. [lokazarenbHble ypaBHEHHUS. 10
5 | Jlorapudpmuueckas ¢pyunkmus. Jlorapudpmudeckre ypaBHEHUS. 16
6 | TpuroHomeTpuYECKUE BBIPAKEHUS U YPABHECHUS. 22
7 | IlociegoBaTesib HOCTH U MPOTPECCHUH. 10
8 | HempepsiBuble dhyHKIMU. [Ipon3BogHast. 20
9 | IloBTOpenue, o000IIeHNE, CHCTEMATH3AIINS 3HAHUI. 2

11 xuacc (136 yacoB)
KOJINYECTBO
No HasBanue pazgena (Tembl)
4acoB

1 | UccnenoBanue GyHKIMN C TOMOIIBIO MPOU3BOAHOM 20
2 | IlepBooOpa3Hasi u HHTETpal 12
3 | 'paduku TpuroHomMeTpudecKux QPyHKIINM. 16




Tpuronomerpuieckue HEpaBEeHCTBA
4 | UppanuoHaibHbIe, TOKa3aTeIbHbBIC U JIOTapU(PMUUECKUe 04
HEpPaBEHCTBA
5 | KoMnekcHbIe uncna 10
6 | HarypanpHble u nensle yncia 10
7 | CucTeMbl pallMOHANBHBIX, UPPAIIMOHAIBHBIX MOKa3aTEIbHBIX U "
norapuPMUUYECKUX YpaBHEHUN
8 | 3agauu ¢ mapaMmeTpamu 16
9 | IloBTOpenue, 0000IIEHUE, CHCTEMATH3AIIUs 3HAHHU I 16

Pabouast nporpamma yye0Horo kypca «I'eomerpusp»

Hesn n3yyeHuss yueOHOro Kypca

['eomeTpust siBasieTcs OJHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, TaK Kak oOO0ECleunBaeT BO3MOXKHOCTh H3YyUYECHHUS JAUCHUILIMH
€CTECTBEHHOHAyYHOM HANpPaBICHHOCTH H MNOPEAMETOB T'yMAaHUTAPHOTO LHKJIA.
[TockoJsibKy JOTHYECKOE MBIIUICHHE, (OPMUPYEMOE MPU HU3YUYEHUH O0YUYarOIIUMUCS
MOHSATUMHBIX OCHOB T€OMETPHH, MPHU JOKA3ATENBCTBE TEOPEM U MOCTPOCHUHU LETIOYKHU
JIOTUYECKUX YTBEPKIACHHUMN MPU PEIICHUN T€OMETPUUECKUX 3a/a4, YMEHUE BbIJIBUTaTh
M OIPOBEPTaTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS MpPU PEIICHUU 3a]ad
€CTECTBEHHOHAYYHOTO I[MKJIA, B YaCTHOCTH (PU3MYECKUX 3a/1au.

Llens ocBOeHMs MporpaMMbl yueOHOro Kypca «l'eoMeTpusi» Ha yriiyO0JIEHHOM ypOBHE
— pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEW O0O0ydaromuxcsi 0OpU U3yYCHUU
T€OMETPHUH, KaK COCTABJISIONICH npeaMeTHOM o0nacTu «MaTematuka U HHQOpMaTHUKa»
yepe3 oOecreueHne BO3MOXKHOCTU MPUOOPETEHUsI U MCIOJIb30BaHUs OoJiee r1yOoKuX
reOMETPUYECKUX 3HAHUHN U JEeUCTBUM, CICIIU(PUUHBIX TEOMETPHUU, U HEOOXOIUMBIX JIJIs
YCIEIIHOTO TMPO(EeCCUOHALHOTO 00pa30BaHMsl, CBS3aHHOTO C HCIOJIb30BAaHUEM
MAaTEMATUKH.

[IpuoputeTHbIMU  3ajjayaMud  Kypca TE€OMETpUM Ha  yriayOJIEHHOM  YpOBHE,

pacliupArOMU 1 YCUIINBAIOIIMMU KYpPC 0a30BOTO YPOBH:, ABJIAOTCH:



pacIIpeHrue TPEICTAaBICHNUS O TEOMETPHUU KaK YacTH MHUPOBOW KYJIbTYPHI U
(dhopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOIITUM MUPOM;
dbopMupoBaHUE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (QUTypaXx Kak o
BOKHEUIITUX MAaTEMAaTHYECKUX MOJIETISAX, MO3BOJISIONINX OMUCHIBATh M HU3Yy4aTh
pa3Hble SIBJICHUS OKPYXKAIOIIEr0 MHUpPA; 3HAHUE MOHATUIHOrO ammapara Mo
pazneny «CtepeoMeTpus» MIKOJIBHOTO Kypca FT€OMETPUH;

dbopMupoBaHUE YMEHHSI BIAJACTh OCHOBHBIMH TOHITHSIMHU O MPOCTPAHCTBEHHBIX
¢burypax u uX OCHOBHBIMH CBOWCTBaMH; 3HAHHE TeOpeM, (OPMYJ U YMEHUE UX
MPUMEHSTh; YMEHHSI JOKA3bIBATh TEOPEMBI M HAXOAUTHh HECTAHIAPTHBIE CIIOCOOBI
pelieHus 3a1ay;

dbopMupoBaHUEe YMEHHUSI paclio3HaBaTh Ha YEpTekaxX, MOJENSAX U B PeabHOM
MHpE MHOTOTPAHHWKH W TeJla BpAIIEHUS; KOHCTPYHPOBATh T€OMETPUYCCKHUE
MOJIENH;

dbopMupoBaHrUe TMOHUMAaHUS BO3MOXHOCTH AKCMOMATHYECKOTO TOCTPOCHHUS
MaTEMaTUYECKUX TEOPUI;

dbopMupoBaHUE TOHUMAHUS POJIM AKCHOMATHUKH TPU MPOBEJICHUHN PACCYKICHHM;
dbopmMupoBaHUEe yMEHHsS BIAJETh METOJAaMU JOKa3aTEIbCTB U aJTOPUTMOB
pENIeHNs; YMEHUS X MPUMEHSTh, TPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHHS B
XOJI€ PpEIICHUS CTePEOMETPUUYECKUX 3ajlad M 3aJady ¢ MPAKTUYECKUM
CoJlep )KaHUEM;

dbopMupoBaHUe MPEACTABICHUS O HEOOXOAUMOCTH JOKa3aTEIbCTB MPHU
00OCHOBaHWUW MATEMATHYCCKUX YTBEPXKIACHUNH ¥ pOJIM aKCHOMATHKU B
MIPOBEICHHUH IS TyKTUBHBIX PACCYKICHHIA;,

pa3BUTHE W  COBEPIICHCTBOBAHME WHTEIUICKTYaTbHBIX H  TBOPYECKHX
CrocoOHOCTEM oOyuarommxcsl, MO3HAaBaTENbHOU aKTUBHOCTH,
HCCIIeIOBATEILCKIX YMEHUN, KPUTUIHOCTH MBINIICHUS, HHTEPECa K U3YUCHHUIO
re€OMETPUH;

dbopmupoBaHue (PYHKIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAaHTHON TE€OMETPUH:



YMEHHSI paclo3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHITUM, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEAIbHBIX KU3HEHHBIX CUTYalUAX U MPU U3YUEHUU JPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSl PEaJbHBIX CUTYyallui, UCCIEIOBAHUS MOCTPOCHHBIX MOJIEJEH,
MHTEPIPETALNH MOTyYEHHBIX PE3YyJIbTATOB.
OcHOBHBIE cofiepxkaTelbHble TMHUU Kypca «I'eomerpunm» B 10—11 knaccax: «IIpsmbie
Y IUIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHUKNY, «Tena Bpamenus», «BekTopsl u
KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B MPOCTPAHCTBEY.
ChopmynupoBannoe B DenepaibHOM rocyJapcTBEHHOM 00pa3oBaTEILHOM CTaHAApPTE
cpeaHero oo6mero ooOpa3oBaHus TpeOOBAHUE «YMETh OMNEPUPOBATH MOHSATHUIMUY,
pEJEBaHTHBIX TeOMETpUM Ha yriyOn€éHHOM ypoBHe oOyuenuss B 10—11 knaccax,
OTHOCHUTCSI KO BCEM COJEpKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a (opMUpOBaHUE
JOTUYECKUX YMEHHI pacrpeiensieTcs He TOIbKO MO COAEPKATEIbHBIM JUHUSM, HO U IO
ronam oOyuenus. CopaepkaHue o00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3yiibTaTaM OCBOEHUSI paboueil MporpaMmbl, paclpeeIEHHBIM 10 ToJlaM 00y4YeHuUs,
CTPYKTYpPUPOBAHO TAaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM
BOIlpocaM o0ydaromuecs: oOpaiaiuch HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BAThH
OBJIaJICHUE TEOMETPUUYECKUMHU TMOHATHSAMU M HaBBIKAMHU IMOCIEJOBATEIbHO U
MOCTYyNaTeIbHO, C COOJIIOJIEHHEM NPUHIMIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYaTh B OOIIYI0 CHUCTEMY TE€OMETPUUECKUX MPEACTABICHUN 0O0yUarommxcs,
pacuupsia u yriryomsis e€, 00pa3ysi IpoUHble MHOYKECTBEHHBIE CBSI3U.
[lepexoa kK U3y4EHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

e co3marh  ycnmoBus  qus auddepeHnmanun  00ydeHHs,  MOCTPOEHUS
WHJIMBUAYAJIbHBIX 00pa30BaTENbHBIX MpOrpaMM; O0ecreuuTh YriryOJaEéHHOe
M3yUYeHHE T€OMETPUU KaK COCTaBJISIONIEH yueOHOTO npeamera «MaremaTukay;

® [IOJIFOTOBUTH OOYYAIOMIUXCS K MPOAOJKEHUIO U3YYEHUS MaTEeMaTUKH C y4ETOM
BbIOOpa Oyayieit npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEXKIAY OOIIUM U
npodeccroHaIbHBIM 00pa30BaHUEM.

MecTo yueOHOro Kypca B yueOHOM ILIaHE



B yuebGHOM miaHe Ha u3ydeHue yriayOn€HHoro kypca reomerpun B 10—11 kmaccax

OTBOOUTCA 3 y‘-Ie6HBIX gaca B HCACIIO B TCUCHHUEC KAXXJ0I'0 roga 06y‘—ICHI/I$I, BCCTO 3a IBa

roja oOyuenust — 204 yueOHbIX Haca.

HJIaHI/IpyCMLIe NMpeaAMETHLIC PE3YJbTAaThl OCBOCHHUA KypcCa

OcBoenne yueOHOro Kypca «l'eoMeTpus» Ha YpOBHE CpellHEero o0iiero oopa3oBaHUs

JOJDKHO oOecrieunBaTh JOCTHIKCHUEC CIICAYIONIUX TIIPCIMCTHBIX 06p330BaTeJ'H)HBIX

PE3YyJIbTATOB:

10 xmacc

CB00OIHO OomepUpPOBaTh OCHOBHBIMU MOHSTUSIMU CTEPEOMETPUH TIPHU PEIICHUN
3a/1a4 U MPOBEJICHUN MAaTEMATHUYECKUX PACCyKICHUM.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUU W CIEACTBUS W3 HUX MPU PEHICHUU
r€OMETPUYECKUX 3a/1au.

KnaccudpunupoBats B3aMMHOE pacloOOXKEHUE TMPSAMBIX B MNPOCTPAHCTBE;
IJIOCKOCTEN B MPOCTPAHCTBE; MPSMBIX U MJIOCKOCTEHN B IPOCTPAHCTBE.
CB00OJIHO ONEpUpPOBATH MOHSTUSIMHU, CBSI3aHHBIMHU C yIJIaMH B MPOCTPAHCTBE:
MEKTy IPSIMBIMU B MIPOCTPAHCTBE; MEXIY MPSIMOU U MIIOCKOCTBIO.

CB000OIHO OnEpUPOBATH MOHSATUSIMU, CBA3aHHBIMU C MHOTOI'PAaHHUKAMU.
CB0001HO pacrio3HaBaTh OCHOBHBIE BUJIbl MHOTOTPAHHUKOB (MIpU3Ma, MUPaMUIa,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo).

KinaccudunmpoBats MHOTOIpaHHUKH, BEIOUPasi OCHOBaHUS 1JI KJlIacCU(UKAIUU.
CB000OIHO OTIEpUPOBATH MOHATUSIMU, CBS3aHHBIMU C CEUEHHEM MHOTOIPAHHUKOB
MJI0CKOCTBIO.

BrinonuaTe mapanienbHOe, HEHTPAIbHOE W OPTOrOHAIBHOE MPOEKTUPOBAHUE
(uryp Ha MIOCKOCTh; BBIIOIHATh U300pakeHus (PUTYpP HA TIOCKOCTH.

CtpouTh ce4YeHUs MHOTOTPAHHHUKOB PA3JUYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYDP: BUI
CBEpXY, COOKY, CHU3Y.

BoraucasaTe miomaan MOBEPXHOCTEH MHOTOTPAaHHHKOB (TIpU3Ma, MHPaMUJA),



F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

CB00OOIHO OTIEPHUPOBATH MOHITUAMHU: CAMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U
MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBHI.
CB0OOJHO oOMEpUpOBaTH MOHSTUSMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE.

BrImonHATE 1EUCTBUS HAJ BEKTOPAMHU.

PemaTe 3amaun Ha JOKA3aTEIHLCTBO MAaTEMATHYECKUX OTHOIIIEHUH U HAXO0XKJICHUE
F€OMETPUYECKUX BEJIWYHWH, NPUMEHSAS W3BECTHBIE METOAbl NPU PEIICHUU
MaTEMaTUYECKUX 3a1a4 IOBBILLIEHHOI'0 U BBICOKOTO YPOBHS CI0KHOCTH.
[IpuMeHAT,  TpOCTEHIIME  NPOTPaMMHBIE  CpPEICTBA W BJECKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUYECKUX 3a1ay.
N3Bnekarp, mpeoOpa3oBBIBATH W  HWHTEPHPETHPOBATH HHGPOPMAIIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPeACTaBICHHYIO Ha YepTekKax
U PUCYHKAaX.

[IpuMeHATH TONyYEHHBIE 3HAHUS HA INPAKTUKE: CPABHUBATH U AHAJIW3UPOBATH
peabHbIE CUTYAallUM, INPUMEHATh W3YYEHHBIE IOHATHUSA B IPOLIECCE ITOMUCKA
pelieHruss MaTeMaTUyecku CcGOpMYJIHPOBAHHON MpPOOIEMBbI, MOJEIUPOBATH
peaIbHBIE CUTYALIMU HA SI3BIKE TEOMETPUH, UCCIEN0BATH IIOCTPOEHHBIE MOJIEIIN C
HCTIOJIb30BaHUEM T€OMETPHUUECKUX MOHITHI U TEOPEM, alllapara ajareopsl;
pelmaTh MPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKJICHUEM I€OMETPUYECKHUX
BEJIMYMH.

Nmets mpencraBiaeHnss 00 OCHOBHBIX JTalaX pa3BUTHS TEOMETPUU Kak

COCTaBHOM 4acTu (PyH/IaMEeHTa pa3BUTHUS TEXHOJIOTHUH.

11 xmacc

CB0OOIHO oOIEepUpOBaTh IOHATHSMH, CBS3aHHBIMH C IFUIMHIPUYECKOM,
KOHHYECKOU U c(hepuuecKkoil TOBEPXHOCTIMU; OOBSICHIATH CIOCOOBI TTOJTYUYEHUS.
OnepupoBaTh MOHATHSMH, CBS3aHHBIMH C TEJaMH BpAICHHUS: MHIHHIPOM,

KOHYCOM, c(hepoii u mapom.



Pacno3naBath Tena BpamieHus: (UIUHAP, KOHYC, cepa U map) U OOBACHIThH
CIOCOOBI MOTYUYEHHUS TN BpaIICHUSI.

KnaccudunmpoBaTts B3auMHOE pacionoxkeHue chepbl U IIOCKOCTH.

BriuncnaTh BETMUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIlleHUs; 00bEMBI U
IJIOIIAIM TTOBEPXHOCTE MHOTOTPAHHUKOB U TEJ BpalleHUs, TEOMETPUUYECKUX
TeJ C IPUMEHEHUEM (HOPMYIL.

CB00OOJHO OMEpUpPOBATH MOHSITUSMH, CBSI3AHHBIMU C KOMOWHAIMSIMU TEJ
BpallleHUsI W MHOTOTPAaHHUKOB: MHOTOIPaHHUK, BIHCAaHHBIA B cdepy u
OMMCaHHBIH OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJO
BpallEHUS.

BbluncnaTh COOTHOUIEHUSI MEXAY IUIOMAIsIMH TOBEPXHOCTE M 00bEMamu
MOAOOHBIX TEI.

N3o0paxath nu3ydaembie PUTYphI; BBITOJHSITH (BBIHOCHBIC) IIJIOCKUE YEPTEXKH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHU3Y; CTPOHUTH
CEUYEHUS TeJ BpalCHUS.

N3BnekaTh, WHTEpPOpETUpPOBaTL U  IpeoOpa3oBbIBATH HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPeJACTaBICHHYIO Ha YepTEkKax
U PUCYHKAX.

CB00OIHO ONEPUPOBATH MOHATUEM BEKTOP B MIPOCTPAHCTBE.

BrinonHATh onepanuu HajJ BEKTOPAMH.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IMHAT.

Pemiath reomeTrpudeckue 3ajaydl HAa BBIYUCICHUE YTIOB MEXIY MPSMBIMH U
MJIOCKOCTSAMH; BBIYUCIIEHUE PACCTOSHUN OT TOYKHU JIO0 IJIOCKOCTH; B I[E€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPU PEIICHUMU.

CB0OOHO omepupoBaTh MOHSATUAMH, CBSI3AHHBIMU C  JBWXKEHHEM B
MPOCTPAHCTBE; 3HATH CBOMCTBA IBUKCHUM.

BpinmonHaTh HM300paK€HUST MHOTOTPAHHUKOM H  Tell  BpalleHus IMpu

napajuieIbHOM MEePEeHOCe, EHTPATbHOW CHUMMETPUH, 3€pKATIbHOW CUMMETPHH,



MIpU TOBOPOTE BOKPYT MPSAMOIL; mpeoOpa3oBaHus Mogo0usl.

e CTpoUTh CEUEHHS MHOTOIPAHHUKOB W TEJ BpAICHUS: CEUCHUS MIIMHAPA
(mapayuienbHO W TEPHEHIUKYISIPHO OCH), CEUEHUs] KOHyca (MapajijieiabHOe
OCHOBAHHUIO U IPOXOASIIEE Yepe3 BEPIINHY), CEUCHUS 1Iapa.

e lcnonb3oBaTh METOAbI TOCTPOCHUS CEUEHHI: METOJl CJIEIOB, METOJ
BHYTPEHHETO ITPOCKTUPOBAHMUSI, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH.

e Jloka3bIBaTh reOMETPUUYECKUE YTBEPKIACHUSI.

o IlpumeHsaTh reoMeTpuueckue QakThl JIJIsl PEUICHUS] CTEPEOMETPUUECKUX 3ajad,
MPEANOIAraloIuX HECKOJIbKO IIaroB PEIIECHMs, €CIIU YCJIOBUS MPUMEHEHUS
3a/1aHbI B SIBHOW U HESIBHOM (hopMe.

e Pemath 3a71a4u HAa JOKA3aTEIHCTBO MATEMATHUYECKUX OTHOIIEHUN U HAXOXKJEHUE
r€OMETPUYECKUX BEJIIMUUH.

o IlpumeHATh MNpOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3ajay.

o [lpumeHATH MONYyUYEHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBATH, aHAM3UPOBATh U
OIICHUBATh pEaJIbHbIC CUTYallUH;, MPUMEHSITh W3YUYCHHbIC MOHATHUS, TEOPEMBI,
CBOMCTBa B MpPOIECCE MOMCKA PEIICHUS MaTeMaTH4ecKu CHOpMYITUPOBaAHHOMN
npoOJieMbl, MOJEIUPOBATh pealbHbIE CHUTyalldd Ha S3bIKE TECOMETPUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TeopeM, amnmapata aiareOpbl; pemiaTh MpPaKTUYECKHUE 3aJayu,
CBSI3aHHBIE C HAX0XKJICHUEM F€OMETPUUECKUX BEJIIMUHH.

e llmerr mnpencraBieHus OO0 OCHOBHBIX JTamax pa3BUTUA TEOMETPHUHM Kak
COCTaBHOM 4acTu (PyHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.

Copaep:xanue y4e0HOro Kypca

10 xaacc

[IpsiMble U MIIOCKOCTHU B IPOCTPAHCTBE

OcHOBHbIE TOHATUSA cTepeoMeTpuu. Touka, mnpsMasi, IIOCKOCTb, MPOCTPAHCTBO.

[Tonsarue 06 akCHOMaTUYECKOM IMMOCTPOEHUU CTEPEOMETPUU: AKCHOMbBI CTEPEOMETPUU U



CJICICTBUSA U3 HUX.
B3auMmHoe pacnonoxkeHue npsiMbiX B IIPOCTPAHCTBE: NEPECEKAIOIIUECS, apaJlICIIbHbIE
U CKpelMBaroLuecs npamele. I Ipusnaku ckpemmparomuxcs npsamoix. [lapamiensHocTs
NPSIMBIX U TUIOCKOCTEM B MPOCTPAHCTBE: MapajuleiibHbIE NPSMbIE B MPOCTPAHCTBE;
MapauIEIbHOCTh TPEX NPAMBIX; APAJUIEIBHOCTD IIPAMOU U m1ocKocTu. [lapannensHoe
U IEHTpaJIbHOE MPOEKTUpPOBaHHE, u300paxeHue ¢uryp. OCHOBHBIE CBONCTBa
napasuielIbHOro mpoekTupoBanusd. M3o0paxenue Guryp B mapauiebHOW MPOEKIIHUH.
Yribl ¢ COHAampaBJIEHHBIMUA CTOPOHAMM; YTOJI MEXAY NPSMBIMU B IIPOCTPAHCTBE.
[TapaiuteTbHOCTh TIIIOCKOCTEMN: MApAJUICIbHBIE MIIOCKOCTH; CBOMCTBA MapalIeIbHBIX
mockocten. [lpocreiiniine mpocTpaHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpadp,
MapajIeNeUIe T, MOCTPOCHUE CEUCHU M.

[lepnieHAUKYIAPHOCT, MNPSIMOM M IUIOCKOCTH: MEPIEHAUKYISPHBIE IIPSIMBIE B
MPOCTPAHCTBE, NPSAMbBIE MapajjlelIbHbIE U MEPHEHANKYJISIPHBIE K MIOCKOCTH, IPU3HAK
MEPIEHAUKYIJISIPHOCTU MPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMON MEPHEHIUKYISIPHON
MIOCKOCTU. OPTOTOHAIBHOE NPOEKTHpOBaHUE. [lepneHauKynssp ¢ HaKJIOHHBIE:
pPacCTOAHUE OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT MPSMOU 10 TNIOCKOCTH, ITPOCKLIUS
burypsl  Ha  IUJIOCKOCTb. [lepneHaUKyISIPHOCTh  IUIOCKOCTEM: MPU3HAK
MEPIEHAUKYJIIPHOCTH ABYX IUNIOCKOCTEN. Teopema o TpEX NepneHAuKYIIspax.

Yriael B OpOCTPAHCTBE: Yrojd MEXIYy NOPSIMOM MU IUIOCKOCTHIO; ABYTPAHHBIA YTOJI,
JIMHENHBIN yTOJI ABYTPAHHOTO yria. TpéXrpaHHbli 1 MHOTOrpaHHbIe yribl. CBOKCTBA
IJIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOWCTBAa IUIOCKMX M JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yrya. Teopembl KOCUHYCOB U CUHYCOB JUJIsl TPEXTPAHHOTO YIJIA.
MHororpaHHuKH

Bunabsl MHOTOrpaHHHMKOB; pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusMma;
npsiMasi ¥ HaKJIOHHAs TMpU3MbI; OOKOBas U TMOJHAs [OBEPXHOCTh MPHU3MBI.
[Tapatenenunen, nTpsAMOYroJIbHBIA MapajuleNenuIie] U ero cBoucTea. Kparuaiimue
IyTH HA IOBEPXHOCTU MHOrOTrpaHHuka. Teopema Ditnepa. [IpocTtpancTBeHHas Teopema
[Tudaropa. [lupamuaa: n-yrojibHas TupaMu/ia; NMpaBuWibHAsA U YCEUEHHAS] TUPAMUJIBI.

CaoiictBa p&bep u OOKOBBIX TpaHel MpaBWIbHOW mnupamuabl. [IpaBuiibHbBIC



MHOTOTPAHHMUKM: TIpaBUJIbHAsg TMpU3Ma MW TpaBUJIbHAsA MNHUPAMHUAA; [PABUIbHAS
TpeyrojbHasi NUpamMua U IpaBUIbHBINA TeTpasap; Kyo. [IpeacraBienre o mpaBUIbHBIX
MHOTOIPaHHMKAX: OKTadp, JOAECKAAP U UKOCADIP.

Brluncnenne »1€MEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yriael. [lmomansb
OOKOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMOU TPU3MBI, TUIOIIAIb OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM Mpu3MbI. [1nomaas 00KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIBHOW MUPAMHUJIBI, TEOPEMA O IUIOMIAAN YCEUEHHOW MTUPAMHU/IBL.
CuMMeTpusi B MPOCTPAHCTBE. DJIIEMEHTHl CUMMETPUU MPABUIBHBIX MHOTOTPAHHUKOB.
CummeTpuss B TNPABWIBHOM MHOTOTPAHHUKE: CHMMETpHS Napajulesenunesa,
CUMMETPHS IPABWIbHBIX IPU3M, CAMMETPHUS IPABUIBHON MTUPAMUIBI.

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOpP B MNPOCTPAHCTBE; HYJIEBOU BEKTOpP, JJIMHA HEHYJIEBOIO BEKTOPA;
BEKTOPBl KOJUUIMHEAPHBIE, COHAINPABIICHHBIE W MPOTUBOIIOJIOXKHO HAIPaBICHHBIE
BEKTOpBl. PaBeHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMH: CIIOKEHUE M BBIYUTAHUE
BEKTOPOB; CyMMa HECKOJIbBKMX BEKTOPOB; YMHOXXE€HHE BEKTOpa Ha uuciio. CBOMCTBa
ClHOXeHUsI BEKTOpoB. (CBOWCTBA YMHOXEHHS BeKTOopa Ha 4yucio. I[loHsTtue
KOMIUIAaHApHBbIE BEKTOpBL. lIpH3Hak KoMmmmaHapHOCTH TpEX BEKTOpoB. IIpaBuiio
napauienenuiena. TeopemMa O pasiioKEHUH BEKTOpPAa MO TPEM HEKOMILUIAHAPHBIM
BekTopaMm. IIpsMoyronbHas cuctema KOOpAMHAT B mOpocTtpaHcTBe. KoopamHatsl
BeKkTOpa. CBsA3b MEXKy KOOPAMHATAMU BEKTOPA U KOOPAUHATAMHU TOYEK. Y TOJI MEXKIY
BekTOpamMu. CKaIIpHOE TPOU3BEICHUE BEKTOPOB.

11 kaace

Tema BpalieHus

[Tonarus: uuUIUMHIpUYECKas MOBEPXHOCTh, KOHUYECKAash MOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, O0Opa3zylomue mnoBepxHocTe. Tena BpamieHus: TUIMHAP, KOHYC,
yceu€HHbIH KOoHyC, cdepa, map. B3aumHoe pacnonoxkeHue cdepbl U IUIOCKOCTH;
KacaTelbHas IJIOCKOCTh K cdepe. M300pakeHue Ten BpallleHHs] Ha IUIOCKOCTH.
Pa3eéptka nununapa u konyca. Cummerpus cepsl U mapa.

O6BEM. OcHoBHBIE cBOMCTBAa 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBLHOTO



napauienenunega u ciaeActBus u3 He€. OO0BEM MNpsAMOM M HAKIOHHOW MPHU3MBI,
UUIIMH]Ipa, TUpaMubl U KoHyca. O0BEM 11apa U apoBOro CErMeHTa.

KomOunanuu Ten BpallleHHs] U MHOTOTpaHHUKOB. [Ipu3ma, BhnucaHHas B IUJIUHID,
onucaHHasi okojo uunuHapa. [lepeceuenne cdepsl u mapa ¢ miockocTeio. Kacanue
mapa u cdepbl MIOCKOCThI0. [IOHSITHE MHOrOrpaHHHUKa, OMHUCAHHOTO OKOJIO cdephl,
cdepbl, BIUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS.

[1nomaas NOBEPXHOCTH MIIMHAPA, KOHYCA; TUIOMAIL chepbl U e€ yacTeu.

ITomo6ue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TUIOMIAACH TOBEPXHOCTEH MOOOHBIX
¢uryp. IlpeoOpazoBanue mnomoOusi, romoTeTus. PemieHue 3amady Ha MIJIOCKOCTH C
HCIIOJb30BaHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceueHH! MHOTOTPAaHHUKOB W TEN BpAIlEHHS: CEUEHUS IUINHIpA
(mapajuienbHO U NEPHEHANKYISIPHO OCH), CEUeHUsI KOHYyca (TapajuieIbHOe OCHOBAHUIO
U MPOXO/IAIIEE Yepe3 BEPIINHY ), CEUCHUS 1Iapa; METO/Ibl TOCTPOCHUS CEYEHUN: METO/T
CJI€IOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH MITOCKOCTH.
BekTopsl 1 KOOpJIMHATHI B MPOCTPAHCTBE

Bektopet B mpocTtpanHcTBe. Omnepanuu Haja BeKTOpaMH. BeKTOpHOE YMHOXKEHHE
BEKTOPOB. CBOICTBA BEKTOPHOTO yMHOXeHUA. [IpsiMoyronpHas cucrema KOOpAUHAT B
npocTtpancTBe. KoopauHaTel Bektopa. Paznoxenue Bexkropa mno 6asucy. KoopaunatHo-
BEKTOPHBIM METOJI MPU PEIICHUU T€OMETPUUYECKUX 3a]ad.

JIBUKEeHU B IPOCTPAHCTBE

JIBmxkenust mpoctpanctBa. OroOpakeHus. J[BuxkeHuss U paBeHCTBO (uryp. OOmiue
CBOMCTBa JBWKEHHH. Bubl ABWKEHHHI: NapayieIbHbIA TNEPEHOC, IEHTpaIbHas
CUMMETpHUSI, 3€pKajbHasi CUMMETpHUsS, MOBOPOT BOKpYr mnpsimoil. IIpeoOpazoBanus
nogxo6wus. [psmas u cepa Ditnepa.

TemaTuyeckoe NJIAHUPOBAHHUE Y4eOHOT0 Kypca

10 xiacc (102 yaca)

No Hasanue paznena (Temsi) KOJINYECTBO YaCOB

1 | BBenenue B cTepeoMETPHUIO 24




2 | BzaumHoe pacnoIoKeHue MPSMBIX B ‘
MPOCTPAHCTBE
3 | [lapamienbHOCTh TPSAMBIX M IUIOCKOCTEH B q
MPOCTPAHCTBE
4 | IlepnieHAUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEN B o6
MPOCTPAHCTBE
S | Y1usl 1 paccTosiHUSA 16
6 | MHOrOrpaHHUKH 7
7 | BEKTOpBI B IPOCTPAHCTBE 11
8 | ABmkenust 4
11 xuacc (102 yaca)
No HasBanue pazaena (Tembi) KOJINYECTBO YaCOB
1 | Ananutnueckasi reoMeTpus 14
2 | IloBTOpenmue, o0O0O0OIIEHHE U CHCTEMAaTH3AIUs s
3HAaHUU
3 | O0BEM MHOTOTpaHHUKA 17
4 | Tena Bpaienus 24
5 | Ilnomanu noBepXHOCTU U OOBEMBI KPYTIIBIX TEIN 9
6 | [loBropeHne, 0000IIEHHE W CHCTEMaTH3aIMS
5 23
3HAHUM

PabGouasi nporpamma y4e0HOro Kypca « BeposiTHOCTb U CTATHCTHKA»

Hesan usyuyeHus y4eOHOro Kypca

V4eOHblll Kypc «BeposATHOCTh M CTATUCTUKA» YIIIyOJEHHOIO YpPOBHS SIBISETCS
MPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca yriayOJ€HHOro ypoBHS
ocHOBHOM mikonbl. Kypc mnpenHasHadueH s (OpPMHpPOBAaHHS Yy OOyYaroluxcs

CTAaTUCTUYCCKOM KyJbTYypbl W TIIOHHMMAaHUS PpPOJIM TCOPUHU BGpOHTHOCTGfI KakK



MaTE€MaTUYeCKOr0 WMHCTPYMEHTA JUIsl U3YyYEHHUs CIY4YalHBIX COOBITMH, BEIMYMH U
npoueccoB. [Ipu nzydennn kypca odoramarorcs NpeACTaBICHUs YYaluxcsl 0 METOAaX
UCCJIEeI0BAHMS M3MEHYMBOIO MUPa, Pa3BUBAETCS MIOHUMAHUE 3HAYMMOCTH U OOIIHOCTH
MaTeMaTUYECKUX METONOB II03HAHMA KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOIO
€CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS.

ConepxaHue Kypca HalpaBJI€HO Ha 3aKPEIUIEHUE 3HAHUM, ITOJTYYEHHBIX IIPU U3YUYEHNUH
Kypca OCHOBHOM IIKOJBI M HA Pa3BUTHE INPEICTABICHUN O CIy4alHbIX BEJINYMHAX W
B3aMMOCBS3SIX MEXAY HUMHU Ha BaXKHBIX IIPUMEPAX, CIOKETHI KOTOPHIX OYEPITHYTHI U3
OKpy»aromero mupa. B pesynbrare y oOydaromuxcst JOJDKHO c(OpMUpOBaTHCS
MIPEACTABICHUE O HaubOosee yNnoTPEOUTENbHBIX U OOIMX MaTeMaTUYECKUX MOJEISX,
UCIIOJIB3YEMBIX JJII OMHUCAHUS aHTPOIMOMETPUYECKUX U AeMOrpaUyecKUX BEIUYHH,
MOTPEITHOCTEN B PA3IMYHbBIE POJA U3MEPEHUSIX, JUIUTEIIBHOCTU 0€30TKa3HOU paboThI
TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHK MACCOBBIX SIBJIEHUH U MPOIIECCOB B OOILIECTBE.
VY4eOHblll Kypc sABiseTcsl 0a30il AJi1 OCBOEHUS BEPOATHOCTHO-CTATUCTUYECKHX
METO/I0B, HEOOXOJUMBIX CHEHMAINCTaM HE TOJBbKO MHXEHEPHBIX CHEUATbHOCTEN, HO
TaK)K€ COLMAJIBHBIX M ICHUXOJIOTMYECKHX, MOCKOJIbKY COBPEMEHHBIE OOILECTBEHHBIE
HAayKd B 3HAYMUTEIBHOM MeEpe HCIOJIb3YIOT ammapaT aHajiu3a OONbIIUX JaHHBIX.
[lenTpanbHyl0 YacThb Kypca 3aHUMAeT OOCYXKJACHUE 3aKOHA OOJBIINX YHCENT —
(yHAaAMEHTAIBHOIO 3aKOHA IPUPOABI, UMEIOIIET0 MATEMATHYECKYIO (POPMATTU3ALIMIO.
B cooTBEeTCTBUU C yKa3aHHBIMU LIEJIIMU B CTPYKTYpe yueOHOro Kypca «BeposTHOCTb 1
CTaTUCTHKa» CpeIHEHW IIKOJbl Ha YriayOJE€HHOM YPOBHE BBIJEIEHBI OCHOBHBIE
conepkarenbHble JUHUU: «CiydailHble COOBITHS U BepoATHOCTU» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMuMO OCHOBHBIX JIMHUN B KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU TpadoB U TEOpUU
MHOKECTB, HEOOXOAMUMBIE JJI OJIHOLEHHOTO OCBOEHUS MaTepHalla JaHHOTO y4eOHOTO
Kypca 1 CMEXHBIX MAaTEMaTHUYECKUX YUEOHBIX KypCOB.

Copnepxxanue nuHun «CiydailHble COOBITHSI M BEPOSITHOCTH) CIY>KMT OCHOBOM ISt
(bopMHpOBaHUS MPEACTABICHUI O paCIpeeI€HUN BEPOATHOCTEN MEXy 3HAUCHUSIMU

CIIy4alHbIX BEIWYMH. BaKHYIO0 4YacTh B OTOM CONEPKATEIBHOW JIMHUU 3aHUMAET



U3Y4YEHUE T€OMETPUYECKOr0 M OMHOMHUAJIBHOTO PACIPENCICHU U 3HAKOMCTBO C HMX
HENPEPHIBHBIMU aHAJIOTaMU — TIOKa3aTEIbHBIM U HOPMaJIbHBIM paclpeaeiCHUsIMU.
Tewmpbl, cBsI3aHHBIE C HEMPEPBIBHBIMU CITyYaHBIMH BEIHUYMHAMU U PACIIPEACTICHUSIMH,
aKIEHTUPYIOT BHUMaHNE MIKOJFHUKOB Ha OMMCAHUU U W3YUYCHHUH CITyYalHBIX SBICHUIM
C TOMOIIBI0  HEnmpepwelBHBIX  (pyHKkuuid. (OCHOBHOE BHHMAaHHE  yIEJSETCS
MOKAa3aTeIbHOMY M HOPMaJIbHOMY PacIpeeICHHSIM.
B kxypce mpemycmarpuBaeTcsi 03HaKOMUTEIIbHOE U3YUYECHUE CBSI3U MEXKAY CIIyYailHBIMU
BEJIMUYMHAMHU M ONMHUCAHHUE 3TOU CBS3H C MOMOIMIBIO KO3(PPHUIIMEHTa KOPPEISIHNUA U €TO0
BBIOOPOYHOTO aHAIOTa. JTU 3JIEMEHTHI COJEp)KaHUs Pa3BUBAIOT TeMy «JlmarpamMmbl
paccenBaHUs, U3yUYEHHYIO B OCHOBHOM IITKOJIe, 1 BO MHOTOM OIMPAIOTCS Ha CBEJICHUS
U3 KypCOB ajre0pbl 1 T€OMETPHH.
Emé ogun s3nemMeHT coaepkaHusi, KOTOPBIN MpeaaraeTcsi Ha 03HaKOMHUTEIIbHOM YPOBHE
— TIOCJIEIOBATENbHOCTDh CIy4YailHBIX HE3aBUCUMBIX COOBITUH, HACTYMAIOUINX B
eAuHUIy BpeMeHU. O3HAaKOMJIEHHE C pPACHPEEICHHUEM BEPOSTHOCTEN KOJUYECTBa
TaKUX COOBITUI HOCUT Pa3BUBAIOIINIA XapaKTep U SBISETCS aKTyaIbHBIM ISl OyAyIITIX
aOUTypHEHTOB, TOCTYNAIOMIMX Ha ydeOHBIE CIENHUaJIbHOCTH, CBSI3aHHBIE C
OOIIIECTBEHHBIMHU HAYKaMHU, TICUXOJIOTHEN U YIIPABICHUEM.
MecTo Kypca B y4eOHOM ILIaHe
B yueOHOM miaHe Ha M3yuyeHHe y4eOHOTO Kypca «BeposTHOCTh W CTAaTHCTHKa» Ha
yrayO0aEHHOM YpOBHE OTBOAUTCS | y4eOHBIN 4ac B HEAENIO B TEUEHUE KaXKIOTO roja
oOyu4eHusi, Bcero 68 yueOHbIX YacoB.
[Inanupyemble peAMeTHbIE Pe3yJabTATHI 0CBOCHHS YU4eOHOI0 Kypca
OcBoenue yueOHoro kypca « BeposTHOCTb M CTaTUCTHKA» HA YPOBHE CPEIHETO OOLIETO
oOpa3oBaHHs JIOJDKHO OOecrneuuMBaTh JOCTHKEHUE CIHEAYIOIIHUX MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YJIBTATOB:
10 kaacc:

e (CB00OOAHO ONEpUPOBATH MOHATUAMMU: Tpad, IIOCKU rpad, CBA3HBIN rpad, myTh

B Tpade, Memb, IUKI, JEPEBO, CTENEHb BEPIIMHBI, JAEPEBO CIy4ailHOTO

OKCIICPUMCHTA.



e (CBOOOAHO oOMEpPUPOBATH TMOHATUSIMU: CIyYaHBIM SKCIEPUMEHT (OIBIT),
ClIydyailHOE€ COOBITHE, SJIEMEHTapHOE clydailHoe coObITHE (PJIeMEHTapHBIN
MCXO0J/) CIIy4allHOTO OIbITa; HAaXOAUTh BEPOATHOCTU COOBITUM B OMNbBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMUA COOBITUSIMH.

e Haxonute u GopmMynupoBaTh COOBITHS: TEpeceueHue, 00beAMHEHUE TaHHBIX
COOBITUI, COOBITHE, MPOTUBOIOJIOXKHOE TaHHOMY; HCIOJIb30BaTh JUArpaMMbI
Diiniepa, KOOPAUHATHYIO MIPSAMYIO JIJIs1 PEIICHUs 3a/1a4; MOJIb30BaThCs PopMyIoit
CJIOKEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN ABYX U TPEX CIyYalHBIX COOBITUM.

e OmnepupoBaTh MOHATUIMU: YCIOBHASI BEPOSITHOCTh, YMHOKEHUE BEPOSATHOCTEH,
HE3aBUCHUMBIE COOBITHS, JEPEBO CIy4allHOTO HKCHEPUMEHTA; HaXOAUTh
BEPOSTHOCTU COOBITUN C TTOMOIIBIO MpaBUIa YMHOXKEHHUS, J€peBa CIydaitHOTO
OTbITA, UCMOJIb30BaTh (OpMYIly MOITHON BeposiTHOCTH, (popmyny baiieca mpu
pelieHrny 3a7ad; OMNpeAeNisiTh HE3aBUCHUMOCTh COOBITHUM MO (opMmylsie U MO
OpraHU3alMU CIy4ailHOTO HKCIEPUMEHTA.

o IlpumeHATh U3YYECHHBbIE KOMOWHATOpPHBIE (OPMYJIBI ISl TMEPEUUCTICHUS
AJIEMEHTOB MHOXECTB, AJIEMEHTAPHBIX COOBITHI CIy4allHOTO OMbBITA, PEIICHUS
3a]1a4 110 TEOPUU BEPOATHOCTEM.

e (CB00OAHO OMEPUPOBATH MOHITUSIMU: OMHAPHBIN CIIy4alHBIN OMBIT (UCIBITAHUE),
yCclexX M HeyJlaya, HE3aBUCHUMBbIC HUCIIBITAHUS, CEpPHUs HUCIBITAHUM; HAXOIUTh
BEPOSITHOCTU COOBITUM: B CEPUU HCHBITAHUN J10 MEPBOTO YCIeXa; B CEPUU
UCNbITaHUM BepHyuiM; B OMNBITE, CBA3aHHOM CO CIIy4YailHbIM BBIOOpOM U3
KOHEYHOM COBOKYITHOCTH.

e (CBOOOAHO oOIEpUpPOBATh MOHATHSAMU: CllydaliHas BEJMYMHA, paclpeiesieHHue
BEPOSTHOCTEH, NUarpaMMa pachpenesieHus, OMHapHas ciiydyaiiHas BeJIUYHMHA,
reoMeTpuiecKoe, ONHOMUANILHOE pacIpe/ieieHuE.

11 kmacc:
e OmnepupoBaTh TMOHITUSMHU: COBMECTHOE pacHpeiesieHue JBYX CIy4alHbIX

BCINYUH, HCIIOJIB30BATh Ta6JII/IHy COBMCCTHOIo  pacCnpcaciCcHus JByX



CIIy4yalHbIX BEJIUYWH [JIS BBIJEICHUS pACTpEeTCHUs] KaXXJ0l BEIWYUHBI,
OmpeieSIeHHs] HE3aBUCUMOCTH CITyYalHbIX BEJIUMYHH.

e (CBO0OOJHO OINEpUPOBATH MOHSATUEM MATEMATHUYECKOTO OXKUJIAHMS CIydaiHOU
BEJIMYMHBI (pacrpeiesieHus ); TPUMEHSTh CBOMCTBa MAaTEMAaTHUYECKOTO OKHUIaHUS
MIPU PEIICHUU 3a/1a4; BBIUYUCIATh MAaTEMATUUECKOE OXKUJIaHHe OMHOMHUAIBHOTO U
F€OMETPUYECKOT0 paclpeIeICHUM.

e (CB0O0OOAHO oOIEpUPOBATH MOHITUSMU: AUCHEPCHUS, CTAHIAPTHOE OTKIOHEHUE
CIy4yailHOW BEJIMYMHBI; TPUMEHSITh CBOMCTBA AUCIEPCUU CITYyYaWHOW BETUYUHBI
(pacupenenenus) IpyU PEIICHUH 3a/1a4; BBIUUCISTH JUCIEPCUIO U CTAHJAPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 U OMHOMHAIBHOTO pacipeiesICHU.

e BpuucisaTe BEIOOPOYHBIE XAPAKTEPUCTUKHU MO JIAaHHOW BHIOOPKE M OLIEHUBATH
XapaKTepUCTUKNA TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX IO BBIOOPOYHBIM
xapaktepuctukaM. O1eHUBaTh BEPOSITHOCTU COOBITUM U IPOBEPSATH MPOCTEHIIINE
CTATUCTUYECKUE TUMIOTE3bI, OJIb3YSACh U3YUEHHBIMU PaCIpeAcICHUSIMH.

Conep:xanue yuyeOHOT0 Kypca

10 kimacc

['pad, cBsa3ublii rpad, myTu B rpade: Hukibl U nenu. CTeneHb (BaJ€HTHOCTD) BEPIIHHBI.
I'padpl Ha uTOCKOCTH. JlepeBbs.

CnyyaiiHble 3KCTIEpUMEHTHI (OIBIThI) U CITy4YailHbIe COOBITHSA. DJIeMEHTAPHBIE COOBITUS
(ucxonpl). BeposiTHOCTh ciydailHOTO COOBITHS. BIM30CTh YACTOTHI U BEPOATHOCTH
coObITuil. CiydaliHble OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Omneparuu HaJ, COOBITUSIMU: TIepeceueHne, 00beTMHEHNUE, TPOTUBOIMOJIOKHBIE COOBITHS.
Juarpammel Ditsiepa. @opmyiia CIIOKEHUS BEPOSITHOCTEM.

VYcioBHass  BEpPOSTHOCTh. YMHOXKEHHE  BEpOSATHOCTEH. JlepeBo  cirydailHOTO
skcriepumenTa. @opmyna nonHou BepostHocth. Dopmyna baiieca. HeszaBucumblie
COOBITHS.

bunaphbiii crmydaiiHblii ONBIT (MCHBITaHUE), YyCleX U Heynada. HeszaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUI 110 mepBoro ycrexa. [lepectaHoBkU u

daxropuain. Yucno coueranuid. Tpeyronapuuk [lackans. ®opmyna 6mHoma HeroToHa.



Cepust He3aBUCHMBIX ucHbITaHU beprymnu. CrydaiiHblid BbIOOp W3 KOHEUHOH
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposTHOCTeW. Jlmarpamma pacrpeneneHusl.
Onepanuu Haj CIy4YailHBIMU BeTMYWHAMU. bruHapHas cityyaiiHas BenuuuHa. [[pumMepst
pacrpeieseHuid, B TOM YUCJIe TEOMETPUUECKOE U OMHOMUAILHOE.

11 kaace

CoBMecTHOE pachpefereHHe IBYX CIIyYallHbIX BeJIWM4WH. HezaBHCUMBIE CiydailHbIe
BEJIMYUHBI.

MaremaTudeckoe OKHUJIaHHE CIaydailHOW BenuuuHbl (pacnpeneneHus). [Ipumeps
MPUMEHEHUSI MAaTEMATUUECKOTO OXKUJaHUS (CTpaxoBaHUE, JoTepes). MaTemaTuueckoe
OXHJaHUue OWHAPHOW CIydyallHOW BeNMYMHBL. MaTeMaTH4ecKOe OXKHUJIAHHE CYMMBI
CIy4YalHBIX  BEJIMYMH. MaremaThdeckoe  OXHAAHUE  TE€OMETPUYECKOr0 U
OMHOMUATILHOTO pacCpe/IeICHUN.

Juctiepcust ¥ CTaHZAPTHOE OTKJIOHEHUE CIyYallHOW BETWYUHBI (pachpeesieHus).
Hucniepcust OuWHAapHOW  CiydyallHOW BEJNUYMHBL. MaTeMaThuueckoe OXKUJIaHHE
MPOU3BEICHUS U TUCIEPCUS CYMMbI HE3aBUCHUMBIX CIIyYalHBIX BEJIMYUH [ucnepcus u
CTaHJaPTHOE OTKJIIOHEHHE OMHOMUAIILHOTO pacnpeaeneHus. Jucnepcus u ctTangapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PaCIPEICICHHUS.

HepasenctBo Yebnimeépa. Teopema YeobniméBa. Teopema bepuymnu. 3akoH O0ibIINX
yucen. BriOopounslii  meTon uccnenoBaHuil. BpIOOpOuHBIE  XapaKTEPHUCTUKH.
OneHrBaHNE BEPOSITHOCTU COOBITHUS IO BHIOOPOYHBIM JTaHHBIM. [IpoBepka mpocTteitimx
TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepsiBHbIE cityyaiinble BeqnunHbl. [Ipumepsl. OyHKIMS INIOTHOCTH BEPOATHOCTHU
pacnpenenenus. PaBHOMEpHOE pacnpeiesieHue U €ro CBOMCTBA. 3adauu, PUBOIAIINE
K T[OKAa3aTeJIbHOMY pAacOpeleNeHNI0. 3aJadd, MPUBOASIIME K HOPMAJIbHOMY
pacnpeneneHnio. OyHKIHS TIOTHOCTH BEPOATHOCTH MMOKA3aTEIBHOTO paclpeaeieHus,
(GyHKIUS TUIOTHOCTH  BEPOSITHOCTH  HOpMalIbHOTO  pacnpenenenus. DyHkuus
IJIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACTIPEAECIICHHUS.

HOCHGI{OBaTCHBHOCTB OIMHOYHBIX HC3aBHUCHMBIX COOBITHH. 3az[aqn, IIPpUBOAAIINC K



pacnpenenenuro [lyaccona.

KoBapuanusa nByx ciyuyailHbix BeauduH. Kosd@uuueHT nuHEWHOU KOoppemsiuu.
CoBmecTHbIE HAOMIO/IEHHS ABYX BeIUYMH. BoIOOpOUYHBIN KOA(DPUIIMEHT KOppEAIIUHU.
Paznuune mexny JTUHEHHOW CBSI3bIO M MPUYUHHO-CIEICTBEHHOW CBA3bIO. JIMHEWHas
perpeccusi, METOJl HAMMEHBIINX KBAJIPaToOB.

TeMaTnueckoe IJIAHMPOBaHHE Kypca

10 xiacc (34 yaca)

KOJINYECTBO
No Hasanue paznena (Temsi)
4acoB
1 | Dnementsl Teopuu rpadoB 3
2 | CnyyaiiHble OMBITHI, CIy4yallHbIE COOBITHUS U BEPOSITHOCTH
3
COOBITUH
3 | Onepanuu HaJ MHOXKECTBAMHU U COOBITHAMH. CI0KEHUE U
YMHOXXEHHE BEpPOSATHOCTEH. YCIOBHAas BEPOSTHOCTD. 5
HesaBucumebie coObITUS
4
3
DNeMEeHThl KOMOMHATOPUKHU
S5 | Cepun mocieqoBaTEAbHBIX HCIHbITAaHUW. McnbiTaHus
5
bepuynnu. Ciyualinbiii BIOOP U3 KOHEYHOM COBOKYITHOCTH
6 | Cny4aliHble BEJIMYMHBI U PaCpPEACICHUS 15
11 kuacc (34 yaca)
Ha3zpanue paznena (Tembl) KOJIMYECTBO
No
(KOTMYECTBO 4acoOB) 4acoB
1 | 3akoH OONBIIMX YKCEI 5
2 | DmeMeHThl MAaTEMAaTHYECKOW CTAaTUCTUKH 6
3 | HenpepbiBHble ciiyuyaliHble BEIWYUHBI (pacmpeiesieHus),
4
MOKa3aTeIbHOE U HOPMAJIbHOE PACIIPEICIICHUSA




Pacnipenenenue Ilyaccona

CBs13b MEXIy CIIy4YallHBIMH BEJIMYMHAMU

O0001IeHEe U cUCTEMAaTU3alUd 3HAHUNA

11




