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IHHOACHUTEJBbHAA 3AIINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA <MATEMATHUKA»

Pabouas nporpamma mo yuebHomy npeamery «MaTeMaTHKay yriayOJIEHHOTO YpOBHS IS
obyuatonuxcsi 10—11 kimaccoB pa3paborana Ha ocHOBe DenepalibHOrO TOCYJIAPCTBEHHOIO
00pa30BaTeNLHOTO CTaHJAApTa CpelHero oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TpPaIULIUN
poccuiickoro oOpa3oBaHusi. Peanmuzanust nmporpaMmbl 00€CHEUHMBAET OBJIAJIEHUE KIFOUEBBIMU
KOMIIETEHIIUSIMU, COCTaBJISIFOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HENPEPBIBHOTO 00pa30BaHMI,
LIEJIOCTHOCTh  OOLIEKYJbTYPHOIO, JIMYHOCTHOTO U I103HABATEIbHOTO DPA3BUTHUSA JIMYHOCTU
oOyyJaronuxcs.

B pabGoueit mnporpamme yuTeHBl uAeHM © ToJNIoKeHHs «KoHmenmmuu —pa3BUTHUS
MareMaTHueckoro obpasoBanusi B Poccuiickoit ®eneparnun». B cooTBeTCTBHHM ¢ Ha3BaHHEM
KOHIICTIIIUM MaTeMaTH4ecKoe 00pa3oBaHMe JAOJDKHO, B YACTHOCTH, PEUIaTh 33/1a4y oOecreueHus
HE0OXOJMMOT0 CTpaHE YMCIIa BBITYCKHUKOB, MaTEMAaTUYECKasi IOJArOTOBKA KOTOPBIX JOCTaTOYHA
JUIs TPOAOJDKEHHMs OOpa30BaHUs [0 pa3IMyYHBIM HAlpaBJICHUSM, BKJOYas IperojiaBaHue
MaTeMaTHKH, MaTeMaTH4YeCKHUe HCCiel0BaHus, paboTy B chepe MHPOPMALMOHHBIX TEXHOJIOTUI
U JAp., a Takxke o0ecrnedeHus Ui KaXAO0ro oOyyaroIlerocss BO3MOXHOCTH JIOCTUKEHUS
MaTeMaTHYeCKOM IMOArOTOBKM B COOTBETCTBMU C HEOOXOJUMBIM €My YpoBHeM. VIMeHHO Ha
peieHue 3TUX 3a1a4 HaneneHa [IpumepHas pabouast mporpamma yriayOI€HHOTO YPOBHSL.

B osnoxy mmdpoBoii Tpanchopmarmu BcexX chep UCIOBEYECKOW JIESATEITBHOCTH
HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0€3 XOopolleld MaTeMaTH4ecKOi
HNOJArOTOBKUA. OJTO OOYCJIOBJIEHO TEM, 4YTO B HAllMd JHU PAcCTET YUCIO CHELUAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBCHHBIM NPUMEHEHHEM MAaTeMaTWKH: W B cepe SKOHOMHUKH, U B
Ou3Hece, M B TEXHOJOTMYECKUX OO0JIACTSIX, U Jake B ryMaHHTapHbIX chepax. Takum obpazom,
Kpyr oOydJamommuxcs, Uil KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM IPEAMETOM,
dbyHIaMeHTOM 0O0pa30BaHMs, CYLIECTBEHHO pacuMpsiercd. B Hero BXOZAT HE TOJIBKO
oOyuaromuecs,, IUIAHUPYIOIKME 3aHUMAaTbCsd TBOPYECKOW M MCCIIEOBATENbCKOM paboToil B
o0nacTu MaTeMaTuku, UHPOpMaTUKH, GU3NKH, SKOHOMHUKHU U B APYTUX 00JacTIX, HO U T€, KOMY
MaTeMaTHhKa Hy»Ha JUIsl UCTIOIb30BaHUs B MPOQPECCUSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuxnanHas 3HAYMMOCTh MaTEMaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIFOTCS
(dyHIaMeHTaJIbHbIE CTPYKTYpPhl HAIlIEr0 MHUpA: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUUYECTBEHHBIE
OTHOILIEHUSI, (PyHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTeTOPUH HEONPeAeIEHHOCTH, OT MPOCTEHINX,
YCBaMBAaE€MBIX B HEMOCPEICTBEHHOM OIIBITE, 1O JOCTAaTOYHO CIOXHBIX, HEOOXOIUMBIX JUIs
pa3BUTHs HAyYHBIX W TEXHOJIOTMYECKHX HAEH. be3 KOHKPETHBIX MaTeMaTH4eCKUX 3HAHWUN
3aTpylHEHO IIOHMMAaHUE IPHUHLMIIOB YCTPOMCTBA M HCIIOJIB30BAHMSI COBPEMEHHOW TEXHUKH,
BOCIIPUATHE M UHTEPIIPETalUs Pa3HOOOpPa3HON COIMATbHOM, SKOHOMUYECKOW, MOJIUTHUECKOMN
uHpopmanuu, Manod(p(deKkTUBHa NOBCEIHEBHAs MpaKTUYeCcKas JeATeNbHOCTh. Bo MHOrux
cdepax npodhecCuOHATBLHON IeATENbHOCTH TPEOYIOTCS YMEHMSI BBIIIOJIHATH Pacu€Thl, COCTABIIATh
QITOPUTMBI, TMPUMEHATH (OPMYJIBI, MPOBOJUTH T'€OMETPUUYECKHUE H3MEpPEHHUsT U TOCTPOEHUS,
yuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH WMHGPOPMALMIO B BHUJE TaOJMIL,
JarpaMM H rpaukoB, TOHUMATh BEPOSTHOCTHBINA XapaKTep CIyYalHbIX COOBITHIA.

OnHOBpPEMEHHO C paclidpeHueM cdep NPUMEHEHUsT MaTeMaTHKd B COBPEMEHHOM
oOriecTBe BCE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMATUYECKHI CTHIIb MBILUICHHS, TPOSBIISIIOIIUICS
B ONpe/eNIEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce n3ydeHust MaTeMaTHKU B apceHall IpuéMOB
¥ METOJIOB MBIIIIJIEHUS YeJIOBEeKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKLUSA U AETyKIuSs,
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00001IeHNe W KOHKpPETU3allus, aHadu3 W CHHTE3, KiIacCHPHUKAIuUs W CHUCTeMAaTH3allus,
abctparupoBanue M aHanorus. OOBEKTH MaTEeMaTHUECKUX YMO3AKIIOYCHUH, MpaBHia HX
KOHCTPYMPOBAHHSI PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX IOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMEHHUs1 (OpMyIHpOBaTh, OOOCHOBBIBATh U JIOKA3bIBATH CYKICHHS, TEM CaMbIM (OPMHPYIOT
JOTUYECKUIl CTWIIb MBIIUICHUS. Bemymas ponb NpUHAUIEKHUT MaTeMaTUKe B (OPMUPOBAHUU
AITOPUTMUYECKOH KOMITOHEHTHI MBIIIJICHUS! U BOCHUTAaHUH YMEHHH JIEHCTBOBATH IO 33aHHBIM
JITOpPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporecce perieHus
3a7a4 — OCHOBBI ISl OpraHu3aluy y4eOHOW JeATETbHOCTH Ha YpPOKAaX MaTEMaTHKH —
Pa3BHUBAOTCA TBOPYCCKAA U MPUKJIaAHAA CTOPOHbI MBIIIJICHUS.

OOyuenne MaTemMaruke Ja€T BO3MOXKHOCTb pa3BUBAaTh Yy YYalllUXCSl TOYHYIO,
parroHaIbHYI0 U HHPOPMATHBHYIO pedb, YMEHHE OTOMPATh HAUOOJee MOAXOSIINE SI3bIKOBEIC,
CHUMBOJIMYECCKHUC, I‘pa(bI/ILIeCKI/Ie cpeacrtBa Jid BBIPAKCHUA Cy)KZ[eHI/Iﬁ U HarjsiaHoro Hmx
Ipe/ICTaBICHHUS.

Heo0xoauMbpIM KOMIOHEHTOM OOIIEi KyJIbTyphl B COBPEMEHHOM TOJKOBAHHU SIBIISETCS
o0Iee 3HAKOMCTBO C METOJaMHU TO3HAHUS JEHCTBUTEIBHOCTH, MPEACTABICHHE O MpPEAMETE U
METOJIe MaTeMaTHKH, €r0 OTJIMYUSAX OT METOJOB E€CTECTBEHHBIX M T'yMaHUTapHBIX HayK, 00
0COOCHHOCTSIX NPUMEHEHHS MaTeMaTUKH JUIS PEHICHHs] HAYYHBIX M NPUKIAJHBIX 3a1ad. Takum
0o0pa3oM, MaTeMaTu4eckoe 00pa3oBaHNE BHOCUT CBOM BKJIal B (POPMHUPOBAHUE OOIIEH KyJIbTYPHI
9eJI0BeKa.

W3yueHne MaTeMaTUKH CHOCOOCTBYET  ACTETHUYECKOMY  BOCIUTAHHUIO  YEIIOBEKa,
IIOHUMAaHUIO KpaCOThbL u n3damecraa MaTEMATHYCCKHUX paccymneHHﬁ, BOCIIPHUATHUIO
reOMETPUYECKUX (POPM, YCBOCHHIO U/IEH CUMMETPHUH.

HEJN N3YYEHUSA YYEBHOI'O IIPEJJIMETA «MATEMATHUKA»

[TpuoputeTHbIMH TENsIMU OOy4yeHHus MaTematuke B 10—11 xmaccax Ha yriyOnéHHOM
YPOBHE MIPOAOIIKAIOT OCTaBAThCS:

e hopMHpOBaHHE ILIEHTPAJIbHBIX MaTEMAaTHUECKUX IOHATUH  (YucCio, BEIMYMHA,
reomMeTpuyueckas (Gurypa, IepeMeHHas, BEpPOSTHOCTb, (YHKIHSA, HPOM3BOIHAS, WHTETpai),
o0ecreunBaroIuX MPEeMCTBEHHOCTh W TMEPCHEKTHUBHOCTh MaTeMaTHYeCKOro oOpa3oBaHuUs
o0y4aromuxcs;

® [I0JIBE/ICHUE YYalIMXCS Ha JOCTYHHOM JJs HUX YPOBHE K OCO3HAaHHMIO B3aHMMOCBSI3U
MaTeMaTHKU U OKPYXKAloIero MUpa, MOHMMAHHIO MAaTEeMAaTUKHU KaK 4yacTh OOLIeH KyJbTyphl
4eJI0BEYECTBA;

® Pa3BUTHE UHTEJUIEKTYyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEN ydallMxcsl, 03HaBaTEIbHON
AKTUBHOCTH, HCCIICOBATEILCKUX yYMEHWH, KPUTHYHOCTH MBINUICHUS, HHTEpeca K W3YYEHUIO
MaTeMaTHKH;

e popmupoBaHue  (YHKIMOHAJIBHOW  MaTeMaTHYECKOW  IpaMOTHOCTH:  yYMEHUS
pacro3HaBaTh MaTeMaTUYECKHE ACTIEKThl B PEANbHBIX )KM3HEHHBIX CHTYalUsAX W MPU W3YYCHUH
JpyTuX y4yeOHBIX MPEIMETOB, IPOSIBIECHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMyITUpOBaTh
UX Ha s3bIKE MAaTEeMAaTUKM U CO37aBaTh MaTeMaTU4YeCKHE MO, MPHUMEHSATh OCBOCHHBIN
MaTeMaTHUeCKUH  ammapar  JAis  pelIeHus  NPAaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETHPOBATH U OIICHUBATH MOJTY4YEHHBIE PE3yJIbTATHI.

OcHOBHBIE JIMHUHM cojaepkaHus Kypca Mmatematuku B 10 —1lkmaccax yriryOiéHHOTO
ypoBHs: «Hucla ¥ BBIYHACICHUD», «ANTedpay («Anredpanvecknue BhIpOKEHUS», «YPaBHEHUS H
HepaBeHCTBa»), «Hawama wmartematmueckoro anammsza», «leomerpus» («I'eomerpuueckue
burypel m uX CBOHCTBa», «V3MepeHHE TEOMETPHUYECKHMX BEIHUYWH»), «BeposTHOCTE W
CTaTUCTHKa». JlaHHBIE JHMHWM pa3BHBAIOTCS IapajUIe]IbHO, KaXKAas B COOTBETCTBHHU C
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COOCTBEHHOM JIOTHKOW, OJHAKO HE HE3aBUCHUMO OJIHA OT JpPYroil, a B TECHOM KOHTaKTE WU
B3auMojeiictBun. Kpome 3Toro, mx oOBEAMHSET JIOTWYECKas COCTaBISAIONIAsA, TPATULIMOHHO
IPUCYIass MaT€MaTUKE U IIPOHM3BIBAIOIIAs BCE MAaTEMaTUYECKHE KYpChbl U COJEp KaTEIIbHbIC
muaun. CopmynupoBanHoe B PDenepaIbHOM TOCYAApCTBEHHOM 00pa3oBaTENIbHOM CTaHAAPTE
cpeaHero oduiero oOpa3oBaHusi TpeOOBAaHHE «yMEHHE OIEPUPOBATh MOHATUSAMU: OIpPEIEIICHHE,
aKkcuoma, TeOpeMa, CIEACTBHE, CBOWCTBO, IIPHU3HAK, JOKA3aTEJIbCTBO, PaBHOCHJIbHBIE
(bopMyIMpOBKH; yMeHHE (OpPMYIMpPOBaTh OOpPAaTHOE U IMPOTUBOINOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH INPUMEPBI U KOHTPIPUMEPHI, HCIOJIB30BATH METOJ MAaTeMaTH4EeCKOW WHIYKLUU;
IIPOBOJUTH [JIOKA3aTEJIbHBIC PACCYXKICHUS IIPU PELIEHUH 3a/1ad, OLCHMBATh JIOTHYECKYIO
NPaBUWIBHOCTh PACCYKICHUI» OTHOCHTCA KO BCeM KypcaMm, a (OPMHUpPOBaHHE JOTMYECKHX
YMEHHH pacrpenenseTcs o BCeM rojjamMm o0y4yeHus: Ha ypoBHE CpeHEro o011ero oopa3oBaHus.

MECTO YYEBHOI'O IPEJIMETA «MATEMATHUKA» B YYHEBHOM IIJIAHE

B cootBercTBUM ¢ Denepa’dbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
cpeaHero oOIero o0pa3oBaHMs MaTeMaTHKa SIBISETCS 00s3aTeNbHBIM MPEIMETOM Ha JAHHOM
ypoBHe o0OpazoBanus. Hacrosmeit IlpumepHoii paboueld mporpammoi IperycMaTpuBaeTCs
u3yudeHue yueObHoro npenmera «MaTemaTtuka» B paMKax TpEX yuyeOHBIX KypcoB: «Anredpa u
Hayaja MaTeMaTU4ecKoro aHamusa», «l'eomerpusi», «BepoATHOCTB UM CTaTUCTHKa».
dopMHUpOBaHUE JIOTUUYECKUX YMEHUH OCYILIECTBISETCS Ha NMPOTSHKEHUU BCEX JIeT 0O0ydeHus B
CTapLICi ILIKOJE, a JJIEMEHTHI JIOTMKM BKIIOUYAIOTCS B COJEPKAHME BCEX HA3BAHHBIX BBILIC
KypCOB.

B Yue6GHoM 1utane Ha mizydenue marematuku B 10—11knmaccax Ha yriryOn€HHOM ypoBHE
OTBOJUTCS § yueOHBIX 4acOB B HEJEIIO B TEUEHHE KaXA0ro rojaa odyuyeHus, scero 560yueOHbIx
4acoB.

TemaTnueckoe IUITAHUPOBAaHHE YUYEOHBIX KYpCOB M PEKOMEHAYEMOE paclpeiciIcHHe
y4eOHOTro BPEMEHU Ul MU3y4YeHHs OTAENbHBIX TEeM, NPeJIOKEHHbIE B HACTOSIIEH Mporpamme,
HAJI0 pacCMaTpuBaTh KaK IPUMEPHbIE OPUEHTUPHI B IIOMOIIb COCTABUTEIIO aBTOPCKON paboueit
pOTrpaMMbl, U MPEXJE BCEro YUUTENIr0. ABTOp pabodel MporpaMMbl BIIpaBe yBEIUYUTH HIIU
YMEHBUINTh NPEAJIOKEHHOE YUCIO YYEOHBIX YacoB Ha TEMY, YTOObI YIiIyOMTbCS B TEMaTHKY,
3aMHTEPECOBABIIYI0 OOYYaIOLIMXCSl, WM HANpaBUTh YCWIHSA Ha MpPEOOJCHHE 3aTpyAHEHUU.
JlomycTUMO Takke JIOKaJIbHOE Iepepaclpe/ieIeHue U NEepPeCTaHOBKA 3JIEMEHTOB COJCpPKAHUS
Kypca BHyTpHU JaHHOT'O Kjacca.

KonnuecTtBo mnpoBepodHbIX pabOT (TEMaTHYECKHMI M UTOTOBBIM KOHTPOJIb KayecTBa
YCBOEHHsI y4eOHOro mMarepuasa) U UX THUI (CAaMOCTOSITENIbHbIE U KOHTPOJIbHBIE PaOOThI, TECTHI)
OCTarOTCs Ha YCMOTPEHUE YUUTEIS.

Taxoke yuyuTenb BIpaBe YBETUUUTh WM YMEHBIINUTh YUCIIO YUEOHBIX YaCOB, OTBEJEHHBIX B
[TpumepHoil paboueil mporpamme Ha 0000lLIeHHE, MOBTOPEHHE, CHUCTEMAaTH3alMI0 3HAHUHN
oOyuaromuxcs. ETMHCTBEHHBIM, HO IPUHLIUITMATBHO BaXKHBIM KPUTEPUEM SIBIISIETCS TOCTHKEHUE
pe3ynbTaToB 00yUeHUs, yKa3aHHBIX B HACTOSILEN IporpaMme.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA»

OcBoenne yueOHOro mpeameTa «MareMmaTuka» JOJDKHO OOecredynBaTh JOCTHKEHHE Ha
YpOBHE CpenHero oomero o0pa3oBaHUs CIEAYIONIMX JTUYHOCTHBIX, METalpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:



JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI yueOHOro mpeamera «MareMaTukay
XapaKTepU3yIOTCA:

I'paxxnanckoe BociuTaHue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIMU O00ydYaromerocs Kak aKTHUBHOIO H
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBIEHUH, MpOIEeAyp TIpakJaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (YHKIMSAMHU M Ha3HAYCHUEM.

[TaTproTHueckoe BOCIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKIAHCKON MIICHTHYHOCTH, YBKEHUS K MPOILIOMY
U HACTOSALIEMY POCCUHMCKOM MaTEMaTUKH, IIEHHOCTHBIM OTHOIIEHHUEM K JIOCTHUKEHUSIM
POCCHIICKHX MAaTEMaTUKOB U POCCUMCKOM MaTeMaTU4eCKOM IMIKOJbI, K HCIOJIb30BAHUIO 3THX
JOCTHKEHUI B IPYTUX HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoaa; chHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HayKH M JIeATEIbHOCTHIO YUYEHOIO; OCO3HAHMEM JIMYHOI'O BKJIaJa B IOCTPOEHHUE
YCTOWYIMBOTO Oy TyIIEro.

DCTEeTUYECKOe BOCIIUTAHUE:

3CTETUYECKUM  OTHOIIEHHMEM K  MHUpPY, BKIIOYas  3CTETUKY  MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, PaACCYk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3JudyHbIX BUJOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTEeMaTHMUECKWE 3HAHUS B HHTepecax
310poBOTrO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTbH); (PM3UYECKOTO COBEPIIEHCTBOBAHUS MPHU 3aHATHUSIX CIIOPTUBHO-030POBUTEIBHON
JESATEIBHOCTBIO.

TpyznoBoe BocniutaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIO0US; UHTEPECOM K pPa3IHMYHBbIM
cdepam mpoecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIIATh OCO3HAHHBIM BBHIOOp Oyayiei nmpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeéMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSDKEHWH BCEW JKM3HM;, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
peLIeHNH MPaKTHYECKUX 3a7a4 MaTeMaTUYeCKOI HalpaBiIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO HIKOJIOTMUYECKON KYyJIbTYypbl, MOHUMAHUEM BIMSHUS COIUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHe
MaTeMaTHYECKUX 3HAHUN JUIS pelleHHsl 3a7ad B O00JIacTH OKPYIKAIOUIeH Cpelbl, IIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOIIEN Cpe/Ibl.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOHN MPAKTUKH, TOHHUMaHUEM MaTeMaTUYeCKOW HayKu Kak cgepbl
4eJI0BEUYECKON JESITENIbHOCTH, ITAlOB €€ Pa3BUTUS U 3HAYMMOCTH Ul Pa3BUTUS LIMBUIN3ALUY;
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OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH W MAaTE€MaTUYECKOM KyJIbTYpOHM KAaK CPEICTBOM IIO3HAHUSA
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYK) M  HCCIEAOBATEIBCKYH JESATEIBHOCTD
WHJUBUIyaJIbHO U B IPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATbHI

MeranpeamMeTHbIe pe3yIbTaThl OCBOSHUS MTPOrPaMMBI yueOHOTO npeamera «MaTtemaTukay
XapaKTepU3YIOTCSl  OBJIAJCHUEM  VHUBEPCANbHLIMU  NO3ZHAGAMENbHLIMU  OeliCEUIMU,
VHUBEPCANbHBIMU ~ KOMMYHUKAMUBHBIMU  OCUCMEUAMU, VHUBEPCATbHLIMU  PeZYIAMUGHbIMU
oelicmseusmu.

1) Vuusepcanvnole noznasamenwvusie oeticmsusi, obecneuusarom gopmuposanue 6a306bix
KOZHUMUBHBIX npoyeccos obyuaiowuxcsi (0ceoenue memooos NO3HAHUL OKPYICAIOUe20 MUpa;
NPUMEHEHUe JI02UHEeCKUX, UCCIe008AMENbCKUX ONepayull, yMeHull pabomams ¢ unpopmayuei).

bazoBbie mornueckue neMCTBUS:

® BEIBJIATh M XapaKTePU30BaTh CYMISCTBEHHBIC MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYJIUPOBATH  OINPEACTCHHUS  MOHATHUM;
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Ui 0000IIeHUs u
CPaBHEHHSI, KPUTEPHUU TTPOBOJIMMOTO aHAIIN3A;

® BOCIPUHUMATH, ()OPMYJIMPOBATH M IMPEOOPA3OBBIBATH CYKICHUS: yTBEPIAUTEIbHBIC H
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BEIIBJIITH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MMPOTUBOPEUUS B (haKTax,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHUSX;, TMpeuiaraTb KPUTEPUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e J1eNaTh BBIBOJABI C UCIOJIH30BAHHUEM 3aKOHOB JIOTHKH, JECAYKTHBHBIX M HHJIYKTUBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

& [POBOJUTH CAMOCTOSITENIFHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUM (IIpsiMble
U OT TPOTHUBHOIO), BBICTpaUBaTh apryMEHTAIMIO, MPHUBOJUTH MPUMEPHI M KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

e BpIOMpaTh CMoco0 permieHuss y4eOHOM 3amaun (CpaBHHUBAaTh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh Hauboliee MOAXOMANIMA ¢ Y4YETOM CaMOCTOSTENIbHO BBIJICICHHBIX
KPUTEPHEB).

ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

® UCIONB30BAaTh  BOMPOCHI ~ KaK  MCCIEAOBATENbCKUN  WHCTPYMEHT  TO3HAHUS,
dbopMynHupoBaTh BOMPOCH, (PUKCUPYIOIIHE MPOTUBOPEUne, MpodiIeMy, YCTaHABINBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TTO3UIINIO, MHEHHUE;

® MIPOBOJUTH CAMOCTOSITEIHHO CIUIAHMPOBAHHBIA JKCHEPUMEHT, HCCIEAOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXIy 00beKTaMHU, SIBICHUSIMH, TPOLIECCaMHU;

® caMOCTOSITENbHO  (OpMynHpoBaTh OOOOIIEHHS ¥  BBIBOJABI IO  pe3yJbTaTam
NPOBEICHHOTO  HAONIONEHUsS, WCCIIEAOBAaHMs, OLEHUBATh JOCTOBEPHOCTh  MOJYYEHHBIX
pe3yNIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [IPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAK)KE BBIABUTATH MPEANOIOKCHUS
0 €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

® BBIABIITH JePUIUTH HHPOPMAIMH, TaHHBIX, HEOOXOIUMBIX IIJISI OTBETa HA BOIPOC H
JUTSL PEeUIeHUs 3a71a4u;



e BRIOMpaTh HMH(POPMAIIMIO M3 HMCTOUYHUKOB pa3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MHQPOPMAIMIO pA3IUYHBIX BHAOB H  (GopM
MIPE/ICTABIICHHS;

® CTPYKTYpUpOBaTh HMH(POpPMALUIO, TPEACTaBIATh €€ B  pa3iIuyHbiX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

® OIICHMBATh HAAEKHOCTh HH(GOPMALMU 1O CaMOCTOSITENBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvivie KOMMYHUKAMUGHBLE Oelicmeusi, 00ecneuusaiom coopmuposaHHocnms
COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.

OO61ueHue:

® BOCIIPHHUMATH U (POPMYyIHUPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBHSAMH M LEISAMHU
oOLIeHUs; SCHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS MO XOAY pELICHHs 3aJayd, KOMMEHTHUPOBATh IOJYYEHHBIN
pe3yJIbTarT;

e B X0/1€ 00CYXKICHHUS 33JaBaTh BOIPOCHI 1O CYIIECTBY OOCYXKIaeMON TEMBI, MPOOIEMBI,
peliaeMoil 3aaum, BBHICKA3bIBaTh WJCH, HAICJICHHbIE Ha MOWUCK PEIICHUS; COMOCTaBJISATh CBOU
CYXJICHUS C CYKACHUSMHU JPYTUX YYaCTHUKOB JUANOTa, 0OHApYKMBATh Pa3IMYMe U CXOJCTBO
NO3HIINI; B KOPPEKTHOM (hopme popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® IIPEACTaBIATh PE3yJbTAThl PEIICHUS 3a7add, SKCIIEPHUMEHTA, WCCIICAOBAaHUS, TMPOCKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YeTOM 3aJad [pEe3eHTAlud H
0COOEHHOCTEHN ayJUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJTbHON PabOThI pU
pemieHnr y4eOHBIX 3ajJa4; MPHUHUMATh LEIh COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIaTh
MIPOIIECC B PE3YJIbTAT PadOTHI; 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

® y4yacTBOBaTh B TIpynmoBbIx ¢opMax palboTsl (oOcyxaeHusi, OOMEH MHEHUSIMH,
«MO3TOBBI€ IITYPMBI» W T.I.); BBIIOJHITH CBOI YacThb pPabOTHl M KOOPIWHHPOBATH CBOU
NEMCTBUS C IPYTUMH WICHAMH KOMaH/Ibl; OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUIT MPOTYKT
10 KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vhusepcanvuvie  pecynamuenvle  Oeilicmeusi,  obecneyusarom — Gopmuposaue

CMBICIIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranuzanus:

® COCTaBJIATH IUIAH, aJITOPUTM pEIICHUs 3a7ayH, BHIOMpATh CHOCOO peuIeHus ¢ y4yEToM
UMEIOIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yu€ToM HOBOM nHpopManuu.

CaMOKOHTpOJIb:

® BJIAJCTh HaBBIKAMH ITO3HABATEIbHON pedIIeKCHM KaK OCO3HAHHS COBEPIIaeMBIX
JeMCTBUN M MBICTUTEIBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB; BIAAETh COCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3yJibTaTa PelIeHUs MaTeMaTHUECKON 3a/1auu;

® IpeABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHb NPH PEIICHUH 3a/lauM, BHOCUTh
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;



® OIICHWBATh COOTBETCTBHE pE3yJbTaTa IEIH M YCIOBUSAM, OOBSCHATH MPUIHHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJIbTaTOB NEATEIbHOCTH, HAaXOAWUTh OIIMOKY, IaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHblie pe3ynbraTsl ocBoeHus [IpumepHoil paGoueil mporpamMmbl 10 MaTeMaTHKe
IPECTaBJIEHbI 110 rofaM 00y4eHHUs B PAMKaxX OTAEIbHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jeliax
Hacrosiuiei IIporpamMmsl.

«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYeCKOTO aHAIM3a» SBIAETCS OAHMM M3 Haubojee
3HAYMMBIX B MPOTpaMMe CTapIIeil IIKOJbI, MOCKOJIBKY, C OAHOH CTOPOHBI, OH OOecreyrBaeT
MHCTPYMEHTANbHYI0 0a3y IjIsl M3y4YeHHs BCEX ECTECTBEHHOHAYYHBIX KYpCOB, a C JApYrou
CTOPOHBI, (QOPMHUPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE YYalluXcsi Ha YpOBHE,
HE00XO0IMMOM JIJIs1 OCBOCHMS HH(OPMATUKH, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTH U APYTUX
JUCLIMIUINH. B pamkax HaHHOTO Kypca ydaluecss OBJIAJCBAIOT YHMBEPCAIbHBIM SI3BIKOM
COBPEMEHHOM HaykH, KOTOpasi GOpMYIHPYET CBOU JOCTUKEHUS B MaTeMaTHUECKON (opMe.

Kypc anre6pbl 1 Hayaia MaTeMaTHYeCKOro aHajau3a 3aKiIablBaeT OCHOBY JJIS YCIELIHOI'O
OBJIQJICHUS 3aKOHAMHU (DU3UKU, XUMHUH, OMOJIOTHUH, TOHUMAHUSI OCHOBHBIX TEHICHIUN pa3BUTHUS
HKOHOMHKH U OOIIECTBEHHOH JKM3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIbIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HMCIIOJIb30BaTh UX JUIsl JaJIbHEHIIEro oOpa3oBaHus U
B IIOBCEJHEBHOH >XM3HU. B Toxe Bpems oBiajeHHE aOCTPaKTHBIMM U JIOTUYECKU CTPOTUMU
KOHCTPYKLHMSAMHU aireOpsl M MaTeMaTH4YecKOro aHalu3a pa3BUBAeT YMEHUE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb, [JOKa3blBaTh YTBEPXKIEHUS C IOMOIIbIO
UHAYKIUM M paccyXJIaTb JIeAyKTUBHO, HCIOJIb30BaTh OO0OOOIIEHHE M KOHKPETH3alHIo,
abcTparupoBaHue M aHAJIOTUIO, POPMUPYET KPeaTUBHOE U KPUTHUYECKOE MBIIIJICHHE.

B xone m3yueHus kypca «Anrebpa M Hayala MaTeMaTHYECKOTO aHalU3ay Yydalluecs
MOJIy4aloT HOBBIM ONBIT pEHIeHMs] MNPHUKIAJHBIX 33434, CaMOCTOSITENBHOIO TMOCTPOEHUS
MaTeMaTUYeCKUX MOJENell peallbHbIX CHUTyalud, WHTEpIpEeTallMd TIOJYYEHHBIX pEeIleHuH,
3HAKOMSITCS C IPUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAyKE U UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o0nanaer 3HaYMTENbHBIM BOCHUTATEIbHBIM MOTEHLIMAIOM, KOTOPBIH peanusyercs
Kak yepe3 yueOHbI MaTepual, cnocoOCTBYOMUN (OpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS,
TaK U uepe3 creruduky yueOHOM nesTeIbHOCTH, TPeOYIoel MPOoA0KUTENbHON KOHIIEHTPAIUK
BHHUMAaHUs, CAMOCTOSATEIBbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYUYECHHBIN pe3ysbTar.

B ocHoBe meTtonuku oOyueHus anreOpe W HauyajgaM MaTEeMaTHYECKOrO aHajlu3a JIEKUT
JeSITeIbHOCTHBINA IPUHLIUIT O0yUEHUS.

B crpyktype kypca «Anredpa M Hadajga MaTeMaTHYeCKOro aHajIN3a» MOXKHO BBIJEIUTH
CIIEyIOIINE COJepKaTeIbHO-METOANYecKre JUHUU: «Yucna u BbrauciaeHus», «DyHKIUU U
rpadukn», «YpaBHEHHUs U HepaBeHCTBay, «Havyana MmaTeMaTH4ecKoro aHaiansa», « MHOXECTBa U
Joruka». Bce OCHOBHBIE COIEPKATEIBHO-METONNYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JIBYX JIeT oOydeHHus B cTapuiel IIKoje, €CTeCTBEHHO JOMOJNHAA APYr JApyra U IOCTETEHHO
HaCBILIAsICh HOBBIMU TEMaMHU U pa3zesiaMu. MOKHO C YBEpEHHOCTBIO CKa3aTh, YTO JaHHBIN KypC
ABIIIETCS. WHTETPaTHBHBIM, IIOCKOJBKY OOBEIMHSET B cebe coJep’KaHUE HECKOJIbKHUX
MaTeMaTUYeCKUX JAUCLUUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTU4YEeCKUI aHaIu3,
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TEOpHsI MHOXKECTB, MaTeMaTU4yecKas JIoruka u ap. I1o Mepe Toro kak yyamuecs OBJIaIeBatOT BCE
Oosee IIMPOKUM MaATEeMaTHYECKUM almapaToM, y HHUX IOCIEAO0BAaTeNbHO (OpPMHUpYETCsS U
COBEPILECHCTBYETCSI YMEHUE CTPOUTh MATEMAaTUYECKYIO0 MOJIEIIb PEaIbHOM CUTYyalluH, IPUMEHATh
3HaHUS, TOJYYCHHBIC IIPH U3YYSHUHU Kypca, Ui PeICHHsI CAMOCTOSITEIHLHO C(HOPMYITUPOBAHHOM
MaTeMaTU4YeCKOW 3a/1auu, a 3aT€M UHTEPIPETUPOBATH CBOU OTBET.
CognepxxarenpHO-MeTOIMYECKass  JuHUA  «YUucna W BBIYMCIEHUS»  3aBEpIUACT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENIBHBIX YHCEN, KOTOpOE ObLIO HAdyaTo B
OCHOBHOI mIkosie. B crapieii mkoie oco0oe BHUMaHUE yaensercs (GOpMHUPOBAHUIO HABHIKOB
paLMOHATIBHBIX BBIYUCICHHM, BKIIOYAIONIMX B ce0sl MCIOJIb30BAHHUE PA3IMUYHBIX (hopM 3amucu
YuCciIa, YMEHHME [eaTh TPHKHUJAKY, BBIMOJHATh MNPHONMKEHHBIE BBIYUCICHHS, OLECHUBATDH
YHCJIOBbIE BBIPAXKEHHSA, paboTaTh C MaTEeMaTHYECKUMH KOHCTAHTaMH. 3HAKOMbBIC Yy4allUMCS
MHOXECTBA HATYpaJbHBIX, LEJIBIX, PALMOHAIBHBIX U JCUCTBUTEIBHBIX YUCEI JIOIOJIHSKOTCS
MHOXECTBOM KOMIUIEKCHBIX 4HcCel. B KakIOM U3 3TUX MHOXECTB pPacCMATPUBAOTCS
CBOICTBEHHbIE €My creuuduyecKkue 3aayu U OIlepaluu: JeleHHe Halelo, OIepUpOBaHUE
OCTaTKaMM Ha MHOXECTBE LI€JIbIX YUCEI; 0COObIe CBOMCTBA PallMOHATBHBIX U UPPALMOHATBHBIX
yrcen; apupMETHUECKHe OMNepaluy, a TakKe H3BJICYCHHE KOpPHSA HATypalbHOW CTENEHU Ha
MHOECTBE KOMIUIEKCHBIX uucen. biaromaps mnocieqoBaTebHOMY pAacIIMPEHUI0 Kpyra
UCIIOJIB3YEMBIX YHCEI W 3HAKOMCTBY C BO3MOXXHOCTAMM HX IPUMEHEHUS JUIS pEUICHUS
pa3nuyHbIX 337249 (POPMUPYETCs MPEACTABICHNAE O €AMHCTBE MATEMATUKH KaK HayKH U €€ poiiu B
MOCTPOCHUH MOJIENIEH pealbHOTO MUPA; IMHUPOKO UCIIOIB3YIOTCS 0000IIeHNEe 1 KOHKPETH3aIHSI.
JIuaus «YpaBHEHHS U HEPABEHCTBA» pealln3yeTcss Ha MPOTSIKEHUM BCEero oOydeHHs B
CTaplliel IIKOJIe, MOCKOJbKY B KaxaoM paszzgene IlIporpammel mpeaycCMOTpPEHO pelieHue
COOTBETCTBYIOUIMX 3a1ad. B pe3ynprare yyamuecs OBJIAACBAIOT PA3IMYHBIMU METOJAMU
pellleHUsT  palMOHANbHBIX, HWPPALMOHANBHBIX, IOKAa3aTeNbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUW, HEPABEHCTB M CHUCTEM, a TaKXe 3aJad, COJAEpiKallux
napametpsl. [lomyueHHBIE yMEHHUS IIMPOKO HCIIOJIB3YIOTCS MpPH HMCCIEIO0BAaHUU (DYHKIUH C
IIOMOIBIO ITPOM3BOJHOW, MpPU pEUICHUU MPUKIAIHBIX 337a4 M 3a4a4 Ha HaXOXKICHUE
HauOOJBIINX ¥ HAUMEHbIIUX 3HaueHU QyHKuuu. [lanHas comepkareiabHasi JUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUN BBINOJNHATH pacy€Tel No (opmynaM, HpeodpazoBaHUs
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUH, a TAK)KE BBIPAKCHU,
coJepXkalx creneHd M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuana
IPOMCXOIUT AajbHEeMIee pa3BUTHE aITOPUTMHUYECKOTO U aOCTPAKTHOTO MBILUICHHS y4yalluxcs,
(bopMHpYIOTCS HaBBIKM JAEJYKTUBHBIX PpacCyXJEHHH, pabdoThl C CHMBOJIbHBIMU (hOpMamH,
IPEJICTaBICHNs] 3aKOHOMEPHOCTEH M 3aBHCUMOCTEN B BHJE€ PAaBEHCTB UM HEpaBEeHCTB. Airedpa
npearaeT 3QpQeKTUBHbIE HHCTPYMEHTHI JJISl PEIIEHUs] MPAKTUUYECKUX U €CTECTBEHHOHAYYHBIX
3a/1a4, HarJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.
CopepxarenpbHo-MeToAUYeCKass JUHUS «DYHKIMU U TpaduKW» TECHO NEPEIIeTaeTcs C
JIpPYTUMHU JIMHMSAMHU Kypca, IIOCKOJIBKY B KAakKOM-TO CMBICIE 3a1a€T II0CIEA0BATEIbHOCTD
u3yuyeHus: Marepuana. l3yueHwe CTemneHHOW, TOKa3aTelbHOH, JorapupmMuueckon u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBONCTB M TpaUKOB, HCIOJIb30BaHME (QYHKUUH JUIs
peleHus 3agad U3 JAPYruX y4eOHBIX NMPEIMETOB M PEeaJIbHOM KH3HM TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAIM30M, TaK M C pElIeHUEM ypaBHEHMH M HepaBeHCTB. [Ipu aTom Gombinoe
BHHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUS BblpaxaTb (OpMyJIaMU 3aBUCHUMOCTH MEXIY
pa3MYHbIMM BEIMYMHAMH, HCCIEAOBATh MOJIy4YeHHble (YHKLUWU, CTPOUTh UX TpapuKu.
Marepuan »TOM COAEpKATENBHOM JIMHUM HAIEJICH Ha pa3BUTHE YMEHHM W HaBBIKOB,
MO3BOJIIOIIMX ~ BBIpaXaThb 3aBUCHUMOCTH MEXJAy BEIMYMHAMU B pa3iMyHOM  (opMe:
AHAIUTUYECKOW, Tpaduyeckod U croBecHOH. Ero wusydeHune cmocoOCTBYeT pa3BUTHIO
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QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHMIO M  KOHKpPETH3allHH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenpHas nuHHMS «Havyama maremMaTHYecKoro aHajin3ay MO3BOJSET CYLIECTBEHHO
pacuIMpuTh KpyT Kak MaTeMaTH4YECKUX, TaK U MPUKIATHBIX 3a/1a4, JOCTYIHBIX IIKOJbHUKAM, TaK
KaK y HUX IOSBJISETCS BO3MOXXHOCTb CTPOUTb IPa(PUKM CIOXHBIX (YHKLHH, ONpeNesaTh UX
HauOOJIbIINE U HAUMEHBILINE 3HAUYEHUs], BBIUNCIATE IUIOMAAN Guryp u o0bEMBI Tell, HAXOIUTh
CKOPOCTM U YCKOpeHMs mpoueccoB. JlaHHas cojaepkaTelbHas JIMHUSA OTKPHIBA€T HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUSI MAaTeMaTHMYeCKHMX MOJENIell pealbHbIX CHUTyalluid, I03BOJISIET
HAXOJIUTh HAWIy4lllee peIIeHHEe B MPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO aHalM3a CIIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHUN
pacrio3HaBaTh NMPOSBICHHUS 3aKOHOB MAaTEMaTHKM B HayKe, TEXHHKE M HCKYCCTBE. Ydaluecs
Y3HAIOT O BBIJAIOIIUXCS Pe3yJIbTaTax, NOJYYEHHBIX B XO/1€ pa3BUTHS MaTEeMaTHKU KaK HayKH, U
00 HUX aBTOpax.

CopnepxaTenpHO-MeTOANYECKasE JHHUA «MHOXKECTBa W JIOTMKa» BKJIIOYaeT B cels
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYECKOH JIOTUKU. TeopeTHKO-MHOXKECTBEHHbIE
IpPECTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHUKU W HpeJiaraloT Haumboiiee
YHHUBEPCAIBHBIN SI3BIK, OOBEIUHSIOMIMN BCE pa3/ieibl MaTEeMaTHKA W €€ NPUIIOKCHHUH, OHU
CBSI3BIBAIOT pa3HbIe MAaTEMaTHUECKUE TUCIUIUIMHBI U UX MPHIOKEHHUS B eAnHOoe nenoe. [loaromy
BRXHO JIaThb BO3MOXHOCTh IIKOJIBHUKY TIOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIH  SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIIOJIb30BaTh €ro Ui BBIPAXKEHUS CBOMX MbIcied. Jpyrum
BO)XHBIM IIPU3HAKOM MAaTEMAaTUKU KaK HAyKU CJelyeT MPU3HAThb CBOMCTBEHHYIO € CTpOrocTh
00OCHOBaHMH U  CJEIOBAaHUE ONPEAEIEHHBIM IpaBWJIaM IOCTPOCHUS  JIOKA3aTEbCTB.
3HAaKOMCTBO C 3JIEMEHTaMH MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOIMYECKOIO
MBILIUICHHUS] YYallluXcs, MO3BOJSET MM CTPOUTb CBOM PACCY’KIACHHUS Ha OCHOBE JIOTMYECKHX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHS.

B kypce «Anrebpa M Hayana MaTeMaTUYECKOTO aHaJIM3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICJIMPOBAHUS, KOTOpPHIE MpPHU3BaHBI CIIOCOOCTBOBATH (OPMHPOBAHUIO
HaBBIKOB ITOCTPOEHUS MOJIENIEH peaTbHBIX CUTYAIlHMid, HCCIIEJOBAHUS STUX MOJIENEH C TIOMOIIBIO
anmapara ajareOpbl 1 MaTeMaTHYeCKOro aHaln3a, WHTePIpeTalMy IMOJYyYEHHBIX pPe3yJIbTaToB.
Taxue 3aaHusl BIJIETEHBI B KaX/1bIi 13 pa3zaenoB IIporpamMmMel, MOCKOIBKY BECh MaTepuai Kypca
IIMPOKO HCHOJB3YeTCs JJIs pelleHHs MNpUKIagHbIX 3afad. Ilpu pemeHun peanbHbIX
OPaKTUYECKUX 337ad  ydalluecs pa3BUBAIOT  HaOMIONATENbHOCTh, YMEHHME HaXOJAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOIB30BATh aHATIOTHIO, 0000IaTh W KOHKPETH3UPOBAThH
npobnemy. JlesTenpHOCTF TO (OPMUPOBAHHMIO HABBHIKOB pEIICHUS NPUKIAJHBIX 33134
OpraHu3yeTcsi B IPOIECCe M3YYECHHUsI BCEX TeM Kypca «Anredpa W Hadala MaTeMaTH4ecKOro
aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyeOHomy miaHy B 10 —I11 kiaccax u3ydaercss yueOHBIH Kypc «Anredpa u
Havaja MaTeMaTUYeCKOT0 aHalu3a», KOTOPHII BKIIIOYAET B ce0sl CIEAYIONINE OCHOBHBIE Pa3/Ieiibl
conepkanusi: «Yuciaa ¥ BBIYUCICHUS», «YPaBHEHUS U HepaBeHCTBa», «DyHKIMU U rpaduxmy,
«Hauana MaTemaTH4ecKkoro aHanu3a», «MHOXKeCTBa U JIOTUKAY.

B YuebHOoM mnaHe Ha u3zydeHue yrayOia€HHOro Kypca anredphl M Hayaal MaTeMaTHIeCKOTO
ananm3a B 10—11 kmaccax oTBOoAUTCS HE MeHee 4 yueOHBIX YaCOB B HEJIENIO B TEUEHUE KAKIOTO
roja o0y4deHus1, BCETo 3a JBa roja o0y4yeHus: — He MeHee 280 yuyeOHBIX 4acoB.
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IIVTIAHUPYEMBIE IPEIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTroO Kypca «Anredpa 1 Hadaja MaTeMaTHUECKOTO aHAIN3a» Ha YPOBHE

cpenHero obuiero o0pa3zoBaHus JODKHO 00ECIeunBaTh JOCTHXKCHUE CIIEAYIOIUX HMPEAMETHBIX

00pa30BaTeNIbHBIX PE3YJIbTATOB:

10 kaace
Yucya 1 BbIYUCTCHUA

CBoOonHO  omepupoBaTh  IHOHATHAMM:  PALMOHAIBbHOE  YMCIO,  OECKOHEYHas
nepuou4eckas 1poob, MPOLEHTHI; HPPALMOHATILHOE YMCIIO; MHOKECTBA PALIMOHATIBHBIX
1 IEUCTBUTEIBHBIX YUCEN; MOAYJIb IEHCTBUTEIBHOTO YHCIIA.

[TpumeHnsaTs [poOM M NPOLEHTHl AN PEUICHUs MNPUKIAAHBIX 3aJad U3 pa3IMYHbIX
OTpacieil 3HaHUM U peabHOM KU3HU.

[TpumeHsaTh NPUOIMKEHHBIE BBIYUCICHUS, MpaBUJa OKPYIJICHUS, NPUKUIKY U OLEHKY
pe3yJibTaTa BIYMCICHUM.

CB0OOIHO oOmnepupoBaTh IMOHSATUEM: CTENEHb C LEIbIM IIOKA3aTelIeM; MCIIO0Ib30BaTh
10(0219,C0P1$20114%10) q)OpMy 3armcu IIGIZCTBHTGJILHHX YUCCI IJId pCHICHUSA NMPAKTUYCCKUX 3aaa4
" IpCACTABJICHUA JaHHBIX.

CB000OIHO onepUpOBAaTh MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTypajIbHON CTEIEHH.
CBO6OI[HO OIICPpHUPOBATH NOHATUCM: CTCIICHDb C PAallUOHAJIbHBIM ITOKAa3aTCJICM.

CBo0oHO omepupoBaTh MOHATUAMU: Jorapu(pM 4HCIA; AECATUYHBIE UM HATypalbHbIE
J0TapupMBI.

CB000OHO onepupoBaTh MOHATUSAMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIIOBOIO
aprymMmeHra.

OnepupoBaTh NOHATUSAMU: APKCUHYC, ApKKOCUHYC U apKTaHT€HC YHCIIOBOIO apryMEHTa.

YpaBHeHHUs] M HEPABEHCTBA

CBoOOHO  omepupoBaThb  MOHSATUSIMU:  TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPAaBHEHUS U YPaBHEHUA-CIICACTBUS; PABHOCUJIbHBIE HEPABEHCTBA.
[TpuMeHATh pa3NuYHbIE METO/Abl PELICHHs PALMOHAIBHBIX M APOOHO-pallMOHAIBHBIX
YPaBHEHUU; IPUMEHATh METOJ UHTEPBAJIOB Ul PELIECHUS HEPABEHCTB.

CB0060OHO ONEpUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOM NMEepeMEHHOW; MHOTOUWIEH C
HenbIMU KO3 (ULIMeHTaMH, KOPHU MHOTOWIEHA; MPUMEHSTh JEJIEHUe MHOroujeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemienus 3agad.

CBoOosHO omepupoBaTh MOHATHUSMHU: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpula,
ONpeAeNuTeNb MAaTPULIbl 2 X 2 U €ro reOMETPUYECKHI CMBICI; MCIIONb30BaTh CBOICTBA
omnpenenuTeNns 2 X 2 Juisl BBIYHACICHUS €ro 3HA4eHWs, NPUMEHSATh ONPEICIUTENH IS
pELICHUS CHUCTEMBl JIMHEHMHBIX YPAaBHEHWM; MOJEIMPOBATH DPEAIBbHBIE CUTYallUU C
IIOMOILBI0 CUCTEMBI JIMHEWHBIX YPAaBHEHMM, MCCIENOBaTb ITOCTPOEHHBIE MOJEIU C
IIOMOILBIO MATPHUIL] U OIIPEAEIUTENCH, UHTEPIIPETUPOBATH ITOJyYEHHBIN PE3YJIbTAT.
Hcnonb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JUJIs TPeoOpa30oBaHusl BRIPaKEHHIM.
BomonssaTe  mpeoOpa3oBaHUs UMCIOBBIX BBIPQKEHUH, COAEPXKAIIMX CTENEHH C
panMOHAIBHBIM ITIOKA3aTEIEM.
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Hcnonb30BaTh CBOMCTBa JOrapugMoB sl NpeoOpazoBaHHs — JOTapUPMHUUECKUX
BBIPAXKEHUI.

CBoOosHO  omepupoBaTh  MOHATHAMM:  HMppAlMOHAJIbHBIE,  IIOKA3aTelbHbIE U
JOrapu(pMHUUECKUE YPABHEHUS; HAXOJUTh HX PELICHHUs C IOMOILBIO PABHOCHIBHBIX
HEPEeX0/10B WU OCYLIECTBIISS IPOBEPKY KOPHEH.

[IpuMeHATb  OCHOBHBIE  TPUTOHOMETpUYECKHE (GOpMysbl A MpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHX BBIPAKCHUH.

CBoOOAHO oOmEepUpoBaTh IMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE; HPUMEHSTh
HeoOXxonuMmble (HOPMYJNBI Ui pEIIEHUS OCHOBHBIX THIIOB TPHUTOHOMETPHUYECKUX
YpaBHEHUH.

MogenupoBaTh peajibHble CHTyallUd Ha S3bIKe aireOpbl, COCTABIATH BBIPAKEHMUS,
ypaBHEHHsI, HEPABEHCTBA 10 YCIOBHIO 3aJaud, WCCIEAOBATh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rPpadpuKu

CB0OOHO OmepupoBaTh MOHATUAMU: (YHKIHSA, CIIOCOOBI 33aHusl (YHKIHH; B3aUMHO
oOparHple  (QYHKIMH, KOMIO3UIMS (QyHKIUH; rpaduk QyHKIUH, BBIIOIHSITH
dIIEMEHTapHBIE TPe0Opa3zoBaHus rpapuKOB (PYHKITHIA.

CBOOOJIHO OIEPHPOBATH MOHATHSAMHU: OOJACTh OMPEICICHHUS W MHOXECTBO 3HAYCHHM
¢dbyHKIMHU, HYJIU QYHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA.

CB0OOHO OMEpUPOBATH MOHATHAMH: YETHBIE M HEUETHBIC (YHKIMH, TEPHOAMYECKHUE
(GYHKIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI 1 MUHHUMYMBI (DYHKIIUH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYeHNE (PYHKIINU Ha IPOMEKYTKE.

CB0OOHO omepupoBaTh MOHATHUSMH: CTENCHHAs (YHKUUS C HATYPaJbHBIM W IIEIBIM
nokasarteneM, rpaduk CTENeHHOW (YHKIMHM C HaTYpaJIbHBIM M LEJNBIM IOKa3aTeleM;
rpaduKk KOpHA N-0if creneHW Kak (YHKIMKM OOpaTHOW CTENEeHHW C HATypaIbHBIM
IIOKa3aTeIeM.

OmnepupoBaTh TOHATHAMH: JIMHEHHAS, KBaJpaTHdHas W JpOOHO-THHEHHas (yHKIIHH;
BBITOJIHATH 3JIEMEHTapHOE UCCIIeI0BaHUE U MOCTPOEHUE UX IPa(hUKOB.

CB00OHO OnepupoOBaTh MOHATUSAMH: TTOKa3aTeNbHAs U Jorapummudeckas QyHKINH, UX
CBOWCTBA U IpaMKu; UCIIOJIb30BaTh UX IPaUKHU JJIs pEIIeHUs] YPaBHEHUI.

CB0060HO OomepupoBaTh MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPY>KHOCTb, ONpEeTICHHE
TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOI'O apryMEHTa.

Hcnonb3oBate rpadukn QyHKIUE A8 HCCIIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEH IMpH
peleHny 3amad M3 JIPYTHX Y4YeOHBIX MPEIMETOB M pealbHOW JKU3HHW; BBIPAKAThH
(bopMyIaMu 3aBUCUMOCTH MEX]ly BETMUMHAMHU.

Hayana MaTeMaTH4eCKOro aHaJIN3a

CB006OHO ONEepHpOBATh MOHATUAMHU: apU(PMeTHUECKass U reOMEeTpUYecKas MPOrpeccHs,
0OECKOHEYHO yObIBaro1as reoMeTpHuuecKas IIPOrpeccusi; JTUHEWHBIN u
HKCIOHEHIMATBHBIN pOCT, (opMysia CIOXHBIX IPOLEHTOB; HWMETh NPECTAaBICHHE O
KOHCTAHTE e.

Hcnonp30BaTh IPOrpeccuu s pelieH s pealbHbIX 3a]1a4 MPUKJIaJHOTO XapaKkTepa.
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CBOOOIHO oOmepupoBaTh TMOHATUSMHU:  IOCIIEAOBATEIBLHOCTh, CIOCOOBI  3aTaHUs
MOCIe0BATENbHOCTEN, MOHOTOHHBIE U OTPaHUYEHHBIE MOCIEI0BATEIbHOCTH; TTIOHUMATh
OCHOBBI 3apOKJICHUSI MaTEMaTUYECKOT0 aHaJIu3a KaK aHajau3a 0ECKOHEYHO MaJlblX.
CB00OHO OnepupoOBaTh MOHATUSAMH: HEMPEPBIBHBIC (DYHKIIMU; TOYKH pa3pbiBa rpaduka
GyHKIMH; aCHMOTOTHI Tpaduka (yHKIIUH.

CBoOOIHO omepupoBaTh MOHATHEM: (YHKIIMS, HENpEephIBHAs Ha OTpE3Ke; MPUMEHSTh
CBOICTBa HEMPEPHIBHBIX QYHKIUI 1715 pelIeHHs 3a/1a4.

CBoOOIHO oOmepupoBaTh MOHATHUAMM: TepBasg M BTOpas MIPOU3BOAHBIE (YHKIUH,
KacaTenbHast K rpaduky GpyHKIUH.

Bbruncnsate TpOU3BOAHBIE CYMMBI, MPOHU3BEICHHUS, YAaCTHOTO M KOMIIO3UIUHU JIBYX
(GyHKUMI; 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (QYHKIIUH.

Hcnonb30BaTh TEOMETPUYECKHA U (U3MYECKUIl CMBICT TMPOU3BOAHON [UIS pELICHHS
3azad.

MHuo:xecTBa H JIOTHKA

CB0060HO OnIEepUPOBATH MOHATUAMHU: MHOXKECTBO, ONIEPALIUH HAJl MHOXKECTBAMHU.
Hcnonp30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapar JUisi  ONMCaHUS  PealbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUU 3a]1a4 U3 JIPYTUX yUYeOHBIX MPEAMETOB.

CBoOOAHO omnepupoBaTh NOHATUSAMH: OIPEAEICHUE, TEOPEMA, YPABHEHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTUYECKOT0 OOBEKTa, JOKa3aTeIbCTBO, PaBHOCUJIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

11 kiaace
Yucya 1 BbIYUCTCHUA

CB0OOOJIHO oOmepupoBaTh MOHATUSMU: HATypaJbHOE U LIEJIO€ YHCIO0, MHOXECTBA
HaTYPaJIbHBIX U LIEJBIX YUCEIN; UCII0JIb30BATh IPU3HAKU AeIUMOcTH Lenslx uncen, HO/I
u HOK HaTypanbHbIX yMcen AJs peleHus 3a1a4, IpUMEHATh anroput™M EBkinaa.
CB0oOOIHO omepupoBaTh MOHSITHEM OCTAaTKa IO MOJAYJIO; 3alUCBhIBATh HaTypaJbHbIE
YKCJIa B PA3JINYHBIX [TO3ULIMOHHBIX CUCTEMAaX CYUCIICHUS.

CB00OJIHO OnepUpOBaTh MOHIATHSIMH: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX
YHCeNl; NPEeJCTaBIATh KOMIUIEKCHBIE YHCIIAa B alredpanyeckoil M TPUTOHOMETPUUYECKON
(dopme, BBITOIHATH ApUPMETHUECKHE ONIEPALMU C HUMH U U300pa)kaTb Ha KOOPAMHATHON
IIJIOCKOCTH.

YPaBHeHHﬂ H HEPABCHCTBA

CBoOoOmHO  omepupoBaTh  IMOHATHUSIMHU:  HppallMOHAJbHBIE,  IOKa3aTelbHbIE U
Jorapu(pMHUUEcKre HEpaBEHCTBA; HAXOAUTh MX DPELIEHUS C MOMOIIBI0O PaBHOCHIIBHBIX
HEPEXO0/10B.

Ocy1ecTBisITh 0TOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUUECKOTO YpaBHEHUSI.
CB0oOoHO oOmepupoBaTh IMOHATHEM TPUTOHOMETPHUUECKOE HEPAaBEHCTBO; MPUMEHSTH
HeoOXonuMble (OpMyJNBl Ul  pEIIEHUS] OCHOBHBIX THIIOB TPHUTOHOMETPHUYECKUX
HEPABEHCTB.

CBoOoHO omepupoBaTh MOHATHUSAMH: CHUCTEMa M COBOKYNHOCTb YPaBHEHUH H
HEPaBEHCTB; PABHOCHJIBHBIE CHUCTEMBl W CHCTEMBI-CIIECACTBUS; HAXOJIUTh pPEIICHUS
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CUCTEMBl U COBOKYIIHOCTEM palMOHAJIBHBIX, WPPALMOHAIBHBIX, II0KA3aTEIbHBIX U
Jorapu(pMHUUECKUX YPaBHEHUI 1 HEPABEHCTB.

e Pemare panuoHanbHbIE, HUppalMOHAIBHBIC, IOKa3aTeNbHbIC, JorapuMUUYECKUe WU
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKUE MOLYJIN U ITapaMETPBI.

e [lpumensTs rpaduveckue METOIbI JJS pPEIICHUs ypaBHEHHHA M HEPaBEHCTB, a TaKXKe
3a/1a4 C mapaMeTpaMu.

e MogaenupoBaTb peajibHbleé CHUTyallMM Ha S3bIKe aiareOpbl, COCTAaBJIATh BbIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4U, UCCIIEN0BATh [IOCTPOCHHBIE
MOJEJIM C UCIOJb30BaHUEM ammapara ajireOpbl, HHTEPIPETUPOBATH IOIYUYEHHBIH
pe3yibTar.

DOyHKIUM 4 rpadpuku
e Crpouth rpadvku KOMIO3UIIUNA (DYHKIIMI C MTOMOIIBIO AIIEMEHTAPHOT'O UCCIICAOBAHUS U
CBOMCTB KOMITO3HUITUH JABYX (DYHKITHIA.
e CrpouTh TreoMeTpUUECKHE O00pa3bl ypaBHEHHWH H HEPAaBEHCTB Ha KOOPJIWHATHOMN
IUIOCKOCTH.
e (CB000OAHO OMEPUPOBATH MOHATUAMU: TPA(PUKN TPUTOHOMETPHUUECKUX (QYHKITHIA.
o [IpumeHsATH QYHKIIUH TSI MOJCIIMPOBAHUS U UCCIICIOBAHMSI PEATBHBIX ITPOIIECCOB.

Hauyana maTeMaTHyecKkoro aHajaimnsa

e lcnonp3oBaTh MNPOU3BONHYIO JJs HCCleNOBaHHWA (YHKIMM HAa MOHOTOHHOCTH M
IKCTPEMYMBI.

e HaxonuTes HanOobIICe U HAMMEHBIIIEE 3HAYEHUS (PYHKIIUN HEMPEPHIBHOW Ha OTPE3KE.

e lcnonb30BaTh NPOU3BOAHYIO JUISl HAXOXKICHUS HAWIYydIIEero pelieHus B MPHUKIAIHbIX, B
TOM 4YHCJI€ COLMAIbHO-3KOHOMUYECKHX, 3a/layax, Uil OIpeNeleHUuss CKOPOCTH H
YCKOpEHHUs Ipoliecca, 3aJaHHOro (GopMysIoi Uil rpauKkoM.

e (CBOOOAHO omepupoBaTh MOHATUSAMH: IE€PBOOOpa3HasA, ONpPENENEHHBI HHTErpa,
HaXOAUTh MEPBOOOPa3HbIE ANEMEHTAPHBIX (PYHKIMI U BBIYUCIIATH UHTErpaj no Gpopmyie
Herotona—JleitOHuna.

e HaxoauTe miomaau miockux GUryp 1 00bEMbI T C MOMOILBIO HHTETpaJa.

e llmerp mpencraBieHHE O MaTEMaTHUYECKOM MOJEIMPOBAHUM HA MPUMEPE COCTaBICHUS
muddepeHIMaNbHbIX YpaBHEHUH.

e PemaTte npukiaaHble 3a/1a4M, B TOM YHCJIE COLMATbHO-3KOHOMUYECKOI0 U (PU3NUECKOTr0o
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.

COJAEPKAHUE YYEBHOI'O KYPCA

10 kaacce
Yuciaa 1 BLIYHCTICHUS

Pannonansubie yncna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTH, OECKOHEUHBIE
nepuoandeckue 1podu. IlpuMmenenue qpodei 1 MpOIEeHTOB sl PeISHUS TPUKIIATHBIX 33124 U3
Pa3IMYHBIX OTpACIIEd 3HAHUM U peallbHOU KU3HHU.

JleiicTBuTensHble 4Kcna. ParyoHanbHble W HUppalMOHANbHBIE yucia. Apudmernyeckue
omnepanuy ¢ JCUCTBUTEIbHBIMU 4YHCIaMU. MOIynb JIEMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA.
[Ipubmx€HHBIE BBIYUCICHUS, TpaBUJa OKPYIJICHUS, TPHUKHUIKA U OIEHKa pe3ysbTara
BBIUHCIICHHH.
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Crenenb ¢ 1enbIM nokaszarenem. buaom Herotona. Vcnonp3oBanue moaxoasimieii opMel
3aIIMCH IEVCTBUTENIBHBIX YUCEN JUIsl PEIICHUS MPAKTUYECKUX 3a]1a4 U MPEACTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypaIbHON CTEIIEHH U €r0 CBOICTBA.

Crenenb ¢ palMOHAJIbHBIM IOKa3aTeleM U €€ CBOWCTBA; CTENEHb C JCHUCTBUTEIbHBIM
MoKa3aTelIeM.

Jlorapudm uucna. CorictBa jorapudma. JleciTHIHBIC U HATypaAJIbHBIC JTIOTAPU(PMBI.

CuHycC, KOCHUHYC, TAaHT'€HC, KOTAHI€HC YUCJIOBOrO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTaHT€HC YMCIOBOTO apryMEHTa.

YpaBHeHus1 M HepaBeHCTBA

ToxkectBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIC ypaBHEHUS U ypaBHEHUs-CiieIcTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OcCHOBHBIE METOIbI PELIECHUS LENbIX U IPOOHO-pAIlMOHATBHBIX YPABHEHUI U HEPABEHCTB.
MHorowiessl OT OJHOM IEepeMEHHOH. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousens! ¢ nensiMu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUM, COEPKAINX CTETICHH U KOPHH.

Wppaunonanbuble  ypaBHeHUs. (OCHOBHBIE METOJAbl  PEIICHUS  UPPALMOHAIBHBIX
YPaBHEHUH.

[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE METO/IbI PEUICHUS MTOKA3aTEIbHBIX YPABHCHHIA.

[TpeoOpa3oBaHue BRIPAKECHUHN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapudmuueckne ypaBHeHHs. (OCHOBHBIE METOJBI PEIICHHUS JIOTaPH(PMHUICCKHX
YPaBHEHUU.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpOKEHU. PellieHre TpuroHoMeTpu4eCcKux ypaBHEHUM.

Pemenne cucrem nMHEHHBIX YpaBHEHHM. MaTpuia CUCTEMbl JMHEHHBIX YpPaBHEHHUI.
Onpenenurens MaTpuilbl 2X2, €ro reOMETPUUYECKHH CMBICI W CBOMCTBA;, BBIUMCIECHUE €ro
3HAYCHHUS, IPUMEHEHHUE ONPEIACIUTENS I PEIICHUs] CUCTEMbI JIMHEHHBIX YpaBHeHUH. Pemenue
MPUKJIAHBIX 3a/1ad C TTOMOIIBIO CUCTEMBI JIMHEWHBIX yYpaBHEeHHH. VcciiemoBanre mocTpoeHHON
MOJIENH C TTIOMOIIBIO MAaTPHUIL U ONIPEAECTUTENEH.

[TocTpoeHrne MareMaTHYeCKUX MOJIENEH peallbHOW CUTyallud C MOMOIIbI0 YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PEIICHHI0 MaTeMaTUYeCKHX 3aJad U
3a/1a4 U3 pa3NUYHbIX 00IaCTel HayKU U peaabHOU )KU3HH.

DyHKIUHN U TpaPUKH

@yHKIMsA, crnocoObl 3afaHus ¢QyHKIUH. B3aunMHo oOpatnble ¢yHkiuu. Kommosunms
¢yuxuil. ['padux pyHkumun. DnemeHTapHble Mpeodpa3oBanus rpadukoB QyHKINHI.

Ob6unacTp onpeneneHuss 1 MHOXeCTBO 3HaueHu ¢yHkiuu. Hymu @ynkumu. [TpomexyTtku
3HaKonocTossHecTBa. UETHble M Heu€THble QyHKuuu. Ilepmommueckue ¢ynkumu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBbI (pyHKIuH. Hanbomnbinee 1 HauMeHbIlee
3HaYeHUs (PYHKIMU Ha IPOMEXKYTKE.

Jlunelinasi, KBaipaTUyHas U APOOHO-IMHEHHAss QyHKIUU. DIeMEHTapHOe UCCIeI0BaHUE U
MOCTPOEHHE UX TPaPHKOB.

CrenenHass QyHKUMSI C HaTypalbHBIM M II€JIbIM IOKazareiaeMm. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduk KOpHs N-0il cTemeHu Kak (PyHKIMM OOpaTHOM CTENEHU C HaTypalbHBIM
MIOKa3aTeJIeM.

[ToxazarenbHast u jgorapudmuyeckas GyHKIUHN, UX CBOWCTBA U rpadguku. Vcnonb3zoBaHue
rpaduKoB QYHKUUH Ul pellieHUs ypaBHEHUH.
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TpuroHoMmeTpuyeckas OKpPY)KHOCTb, OIPEJEICHUE TPUTOHOMETPHUECKUX  (DYHKIHIA
YUCJIOBOT'O apryMeHTa.

@OyHKIMOHATbHbIE 3aBUCMOCTH B PeaIbHBIX Mpolieccax U siBieHusX. [ paduku peaabHbIX
3aBUCUMOCTEH.

Hayana maremMaTH4eckoro aHajaimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJjaHKs MOC/eJoBaTeIbHOCTEH. MeTol MaTeMaTu4ecKoi
WHAYKUAA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEI0BATEIbHOCTH. MCTOpHS BO3HMKHOBEHUS
MaTEMaTUYECKOI0 aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckass H  TeoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOLIEH T€OMETPHUECKONW HMPOTrPEeCcCHH.
JIMHENHBIN M OKCHOHEHUHAIBbHBIM pocT. Yucino e. @opmylsia CIHOXKHBIX IPOLIEHTOB.
Hcnionb3oBaHue MPOrpeccuu il peuIeHUs pealibHbIX 3aa4 IPUKIIaJHOTO XapaKTepa.

HenpepriBuble (yHkuuu u ux cBoiictBa. Touku paspbiBa. ACUMOTOTHI TpadUKOB
¢bynkumii. CoiicTBa (DYHKIMI HEMPEPHIBHBIX HA OTpe3ke. METoJl MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpephIBHBIX (DYHKIIUH JIJIsl pelIeHUs 3a/1a4.

[lepBast u BTOpas npousBoaHbie GyHKIUU. OnpeneneHue, reOMeTpUIECKUi U PU3nIecKuii
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduKy GpyHKINH.

[TpousBonHbIe AreMeHTapHBIX (GyHKIMA. [Ipor3BoIHAsT CyMMBI, TPOU3BEICHHSI, YACTHOTO
Y KOMITO3HMIINH (PYHKITUH.

MHo:KkecTBa M JIOTHKA

MHOKecTBO, ONepaly HajJl MHOXKECTBaMU U UX cBoicTBa. Jluarpammbl Ditnepa—BeHHa.
[IpruMmeHeHne TeOpEeTUKO-MHOKECTBEHHOIO arapara JJisi OMUCAaHHUS peajJbHbIX IPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenne,  Teopema, CBOICTBO  MaTeMaTHYECKOro  OOBCKTa, CIICACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 kiaace

Yucia 1 BbIYUCICHUA

Hatypanbnble u nensle yncina. [Ipumenenne npusHakoB aeaumocty nensix yncen, HOJ u
HOK, ocratkoB no moayito, anroputma EBknnna ans pemeHus 3ajad B HENbIX YUCIaX.

KomniekcHble uucna. AnreOpanueckas M TpUTOHOMETpUYecKas (QOpMBbI  3amUCH
KOMIUIEKCHOTO yucia. ApupMeTHUeCKHe ONepaluy ¢ KOMIUIEKCHBIMU unciaMmu. M3o0pakenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyia Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. IlpuMeHeHHe KOMIUIEKCHBIX 4YHCed I pemeHus (U3NYeCKUX |
TeOMETPUYECKHX 3a/ad.

YpaBHeHHUs] M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHHH C IOMOIIBIO TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyeCcKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI pelICHUs TOKa3aTeNbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PEILIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALMOHAIIBHBIX,
NOKa3aTeIbHbBIX U JIOTapu(PMUUYECKUX YPaBHEHHH.
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VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamH.

IIpuMeHeHre ypaBHEHHH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MAaTEeMaTUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIaCTe HAyKM W pEaTbHON >KU3HM, WHTEPHpETalys IOJy4YeHHBIX
pe3yabTaTOB.

DOyHKIUM U rpadpuku

I'padux xomnosunmu ¢yHkuui. I'eomerpuyeckue oOpas3bl YpaBHEHUH M HEPABEHCTB Ha
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpauKH.

['paduueckue MeToAbl pelICHWs YpaBHEHWH M HepaBeHCTB. ['paduueckue MeTOIbI
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnonb3oBanue rpadukoB (YHKIMKA JUIsI UCCIEIOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYTUX YYEOHBIX MPEIMETOB U pealbHON KU3HH.

Hauyana maremMaTH4eckoro aHajaimsa

[TpumeHeHre MPOU3BOAHOM K UCCIENOBAHUIO (PYHKIIUKA HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxneHnve HanboIbIIero ¥ HaMMEHbIIEro 3HaYeHU I HelIpephIBHOM (DYHKIIUK HA OTpE3Ke.

IIpuMeHeHne NPOW3BOAHON IS HAXOXKIACHUS HAWIYYIIEro pPEIICHUS B IPUKIATHBIX
3amadax, AU ONpENeNIeHUs] CKOPOCTH W YCKOpEHHs TIpolecca, 3aJaHHOro (GopmyIiioi wim
rpaduKoMm.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. llepBooOpa3Hble 3IEMEHTapHBIX
bynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuueckuii CMbICT UHTETpaJia. BeruncieHnne onpeaea€éHHOro UHTErpaia
no popmyne Hetotona—Jleitbnuma.

[IpumeHneHue wuHTerpaja AJid HAXOXKICHHUS IUIOMaAed IMIOCKuX ¢uryp u 00bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennii nuddepeHIaNTbHbIX ypaBHEHHH. MaTeMaTn4eckoe MOJICIIMPOBaHUE
PEeaIbHBIX MTPOLIECCOB C MOMOLIBIO AU((EepeHIINATbHBIX YPaBHEHHH.

TEMATHYECKOE INTAHUPOBAHUME YYEBHOI'O KYPCA
10 KJIACC

Ha3zBanue pasaena
(TembI)
(KoTM4YeCTBO YaCOB)

OcHoBHOE conep:kanne
pasneJa (Tembl)

OcCHOBHBIE BHbI
AeATeJILHOCTH 00y4aK0LIHXCS

MHuo:kecTBO

JIeHCTBUTEIbHBIX YHCEI.

MHoro4ieHsbl.
PanmonanbHble
YPaBHEHHUS U
HepaBeHcTBa. CucTEeMbI
JIMHENHBIX YPaBHEHU I
(28 4v)

MHoO)kecTBO, Olepaluu Hajg

MHO>KECTBAaMH M HX CBOMCTBA.

JnarpaMmbl Diinepa—BenHna.
IIpumeHeHne TEOPETUKO-
MHOXECTBEHHOTO  ammnapara s
pelieHus 3aiay.

PaunonansHbie quCla.
OOBIKHOBEHHBIE U  JECSTHYHBIC
IpoOH, TPOIIEHTHI, OECKOHEUYHBIE
MePUOTUUECKHE poowu.

[Tpumenenue npobeil U MpOLEHTOB

Hcnoas3oBarb TEOPETUKO-

MHO>KECTBEHHBIN arrmapar JUIA

OIIMCaHuA XoJa pemicHuA

MaTeMaTHYeCKMX 3ajad, a TakKxke
pEaNbHBIX MTPOLECCOB U SIBJICHUM.
OnepupoBarhb NOHATUSIMU .
paloHaIbHOE YHCIIO0, OeCKOHEYHas
nepuoaudeckasl JIpoOb, MPOIEHTHI;
UPPALMOHAIBHOE U JIEHUCTBUTEIIHLHOE
JIeCTBUTEIILHOTO

4ucCio, MOAYJb

qHucCiia, MCIM0Jb30BaTh OTU IOHATHA
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JUISL pELLICHUS IPUKIIAIHBIX 3a/1a4.
JlelicTBUTEIIHLHBIE qucia.
PannonansHble U UppalioOHaIbHBIC
qucIa. Apudmernueckue
JICMCTBUTEIbHBIMU
Monaynb

,HCfICTBHTGJ'IBHOFO quciaa M €ro

onepanuu ¢
YHCIIaMH.
CBOIICTBA. [TpubnmxEnnpie
BBIYHCIICHUS], TIPABUJIA OKPYTJICHHUS,
MPUKUJKA W OLEHKa pe3yJibTaTa
BBIUHCIICHHI.

OCHOBHBIE METOJbI PEIICHUS
HEIbIX W JPOOHO-pAIIMOHABHBIX
ypaBHEHU U H HEPABEHCTB.
MHorouieHbl oT OTHOH
MepeMeHHOM. /leleHne MHOTOWIeHa
HAa  MHOTOWICH C  OCTaTKOM.
Teopema be3dy. MHoOrouieHsl c
LEJIBIMU K03 pHUIrEeHTaMH.
Teopema Buera.

Pemenue cucteM JITHHEHMHBIX
YpaBHEHUH. CHCTEMBI

JIMHEHHBIX

Martpuna

YpaBHECHUM.
Onpenenurens MaTpuibl 2X2, €ro
r€OMETPUYECKU I CMBICH 51
CBOMCTBA; BBIYHCJICHUE €ro
3HA4YCHMS; IIPUMEHEHNE
ompenenuTeNns s
CUCTEMBl JIMHEHUHBIX YpPaBHEHMIA.
Pemienne mnpukiagHbIX 3ama4d  C
MIOMOILBK)  CUCTEMBI  JIMHEWHBIX

YpaBHEHUU

peleHus

MpU TPOBEACHUH PACCYXKIACHUN U
JI0Ka3aTeNbCTB, MPUMEHSTH JpooH U
MPOLICHTHI JUTSt peuieHus
NPUKIAIHBIX 33Ja4 W3 Pa3IMYHbIX
OoTpacieil 3HaHWM W  peaJbHOU
KU3HHU.

Hcnoab3oBath 1npubImKEHHBIE
BBIYMCIICHHS, TIPaBUJa OKPYIJICHHUS,
NPUKUIKY U OLEHKY pe3yJbTara
BBIYMCIICHHI.

IIpuMeHATH pa3IM4HbIC METObI
pelleHNs pallMOHAIbHBIX U APOOHO-
palMOHANBHBIX YPAaBHEHUM; a TaKke
METOJI HWHTEPBAJIOB [UIsl pELICHUs
HEPaBEHCTB.

OnepupoBarhb NOHATHAMM
MHOTOWIEH OT OJHOM IEPEMEHHOM,
€ro KOpHHM; NPHMEHATb [EJICHUE
MHOIOYJI€Ha Ha  MHOTOWIEH C
oCTaTKoM, TeopeMy besy u teopemy
Buera nns pemenus 3agad.

OnepupoBarhb

CHUCTCMa

NOHATHSAMM:
JUHENHBIX  YpaBHEHMIA,
MaTpHULa, ONPEAEIUTENb MaTPULLBI.
Hcnoub3oBath CBOMCTBA
onpeneauTeNst 2X2 g BIUYUCICHUS
ero 3HA4YCHMUS, NPUMEHATH
OTPEIETUTENH JUTS
CUCTEMBI JINHEWHBIX YPaBHEHUI.
MoaeaupoBarb

CUTyallun ¢C

peLIeHus

peasbHbIe
IIOMOILBI0  CUCTEMBI
JIMHENHBIX YPABHEHUH, HCCJIE10BATD
IIOCTPOEHHBIE MOJEIU C IOMOIIBIO
MAaTpPHIL u ONPEICIIUTENEH,
HHTEPNPETH-POBATh  IOJYYCHHBIN

pe3ynbTar

DOyHKUUH U rpaduku.
Crenennast pyHKus €
LeJIBIM MOKa3aTesIeM
(12 9)

@yHKIUSA, CHOCOOBI 3aJaHUs
¢byHkuuu. B3aumHO  oOpatHbIe
¢bynkuuu. Kommozunust QyHKuui.
I'padux yHKIIMH. DneMeHTapHbIE

npeoOpazoBaHus rpadukoB
byHKIHi.

O6mactp  ompeneneHuss H
MHOKECTBO 3HAa4eHUM (QYHKIUU.
Hymn  gynkuuu.  [IpomexyTku
3HAKOIIOCTOSIHCTBA.  YETHBIE W
HEYETHBIE GbyHKIMH.

OnepupoBarth NOHATUSIMMU:
byHKIMA, CII0COOBI 3aJaHus
¢GyHKIMH;  B3aUMHO  OOpaTHbIE
GyHKIMH, KOMMO3ULUS  (DYHKIHIA,
rpaduk byHKIHIH, o0nacTb
OTIpeIeIeHuUs " MHOECTBO

3HaYEHUN (QYHKIMH, HYJIU QYHKIHHU,
MIPOMEXYTKH 3HaKOIOCTOSHCTBA;
JIUHEWHast, KBaJpaTHuYHas, APOOHO-
JUHENHas! U CTereHHas (PyHKIIH.

BbInoHATH OJICMCHTApPHBIC
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[lepuoanueckue GbyHKIUH.
[TpomexyTku MOHOTOHHOCTHU
byHKIMN. MakcumyMsl u
MUHUMYMBI (GYyHKIMH.
HauOonpimiee 1 HauMmeHblllee
3HAYCHHE byHKUIMN Ha
IIPOMEXKYTKE.

JIuneliHas, KBagpaTU4Has U

byHKIMN.
DJIeMEHTapHOE HCCIEAOBaHUE U

JIpOOHO-TMHEWHAS

IIOCTPOEHHUE rpaduKoB 3TUX
GyHKIHA.
Crenenn c LEJbIM

nokazareneM. bunom HerotoHa.

byHKIHS v
HATYpaJbHBIM u LEJTBIM

CrenenHas

nokasareiieMm. FE€ cBoiictBa U

rpadux

npeoOpa3oBaHUs
(bYHKIHA.
3HaTh W YyMeTh [10Ka3bIBaTh

rpaduKoB

4ETHOCTh WJIM HEYETHOCTD (DYHKIIHUH,

NEPUOAUYHOCTD byHKIUY,
HAXOAUTH MIPOMEXKYTKH
MOHOTOHHOCTH ¢byHKIUH,

MaKCHUMYMbI I MUHUMYMbI (DYHKITHH,
HanOoIbIIEE u HauMEHbIIIEE
3HauUeHUE (PYHKIIMH HA IPOMEXKYTKE.
DopMyJIHPOBATH "
WLTIOCTPUPOBATh  rpadguyec-Ku

CBOMCTBA JIMHEHHOM, KBAaJIPaTUYHOM,

JIpOOHO-IMHEWHOW W CTETIICHHOM
GhyHKIMA.
Beipaxartsb popmynamu

3aBUCUMOCTH MCXKY BCIIMYMHAMMU.
3HaTh onpeaecjacHue u cBoOlicTBAa
CTCIICHU C ILCJIbIM IIOKa3aTcCJIEM,
dopmy
HUCCII JJIA
peIICHUA IPAKTHYCCKHUX 3aJlad U

MoAXOAAIY O 3aIucu

JIEUCTBUTENIb-HBIX

MMpCACTABJICHUA JaHHBIX

Apupmernyeckuii
KOpeHb N-0ii cTeneHu.
HppauuonajibHbie
YPaBHEHUA

(18 v)

Apudmernueckuit KOpPEHb

HaTypaJlbHOM  CTENIEHH MU €ro
CBOMCTBA.

[IpeoOpazoBanusi  YKUCIOBBIX
BBIPAXEHUM, COJlepKalUX CTENEHH
Y KOPHH.

HppannoHaibHble ypaBHEHUS.
OcHOBHBIE ~ METOIBl  pEIICHHUS
MPPALMOHATIBHBIX YpaBHEHUM.
PaBHOCHIIBHBIE MIePEX0/1bl B
pelieHnn UppalMOHATIBHBIX
YPaBHEHUM.

CaoiicTBa U rpaduk KOpHs N-
Oif  cTemeHM  Kak  (QYHKUUHU
00paTHOM CTENEeHU C HATypaJbHBIM

IIoKa3aTcjicM

®opMyJIMpOBaTh, 3aNHMCHIBATH
B CHMBoJM4Yeckoid ¢opme wu
WCIIOJIB30BaTh CBOMCTBA KOpPHA N-OU
CTeNEeHH I  IpeoOpazoBaHuUs
BBIPa)KECHUIA.

Haxoaurtsb peleHust
ypaBHEHUN ¢
PaBHOCHJIBHBIX

OCYHICCTBJIAA

MPpalMOHAIbHBIX
IIOMOILBIO
IEPEXOJI0B WU
MIPOBEPKY KOPHEM.
Crpoutrb rpadux  QyHKUMH
KOpHSI N-OM cTeneHu Kak oOpaTHOMU
JUTSt byHKIUN
HaTypaJIbHBIM I10Ka3aTeNIEM

CTCIICHU C

IToxa3zaTeanHasi
bynkums.
IToka3zaTebHbIe
YPaBHEHUA

(10 1)

Crenenp C  palyoOHaIbHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.
[lokazarenpHast GyHKIUSA, €€
rpaduxk.
Hcnonp3oBanue rpaduka QyHKIUH

CBOWCTBA u

JUTSI pEIICHUs] ypaBHEHUH.
IToka3zarenbHble
OCHOBHEBIE METOIBI

YpaBHEHHUS.
pereHus

DopMyJIHMPOBAThL ONpeEAeIeHHE
CTCTICHH c paloHaIbHBIM
ITOKAa3aTeJIEM.

BrimonnusaTe npeoOpazoBaHus

YHUCIIOBBIX BBIPAKEHNUN, CONEPKALINX

CTEIIEHH c palOHaIbHBIM
IIOKa3aTeseM.
Hcnoab3oBarb nugposeie
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[IOKa3aTEIIbHBIX YPABHEHUU

pecypehbl Uil TIOCTPOEHUs! rpaduka

byHKIIUU u
HU3y4EeHUs €€ CBOMCTB.

noKa3aTeJIbHON

HaxoauTh pemenust
MOKa3aTeNbHbIX YPAaBHEHUN

Jlorapudpmuueckas Jlorapupm uymcma. CpoiicTBa JdaBatb omnpeaejieHue
(pynkuus. norapudma. JlecsiTuunbie u | norapudmMa Yucia; JIECATUYHOTO U
Jlorapudgmunueckne HaTypaJIbHbIE JOTapu(MBbl. | HATypaJILHOTO JOrapudma.
YpPaBHEHUA ITpeobpa3oBanue BBIPAKCHUH, Hcnoab3oBarb CBOMCTBA
(18 1) CoJep KaIIHX JIOTapu(MBbI. JorapumMoB Juis MpeodOpa3zoBaHUs
Jlorapudmuueckast (GyHKUHUsA, | JJOTapU(PMUIECKUX BBIPAKCHUM.
ed CBOICTBa u rpaduk. Ctpontsp rpaduk
Ucnonb3zoBanue rpaduka GyHKOuM | gjorapupMudeckod  (GyHKIHH — Kak
JUJISL pEUIEHUs] YPaBHEHHUM. oOpaTHOM K TMOKa3aTelbHOW U
Jlorapudmuueckue UCIIOJIb30BaTh CBOIiCTBa
ypaBHeHUsA. (OCHOBHBIE METOJbI | JIOTApU(PMUUYECKOW (QYHKIMM IS
pelieHus JOrapu(pMHUUECKUX | PEIICHHS 3a/1ad.
YpPaBHEHUU. PaBHOCHITBHBIE Haxoautsb pemeHns
HIEPEXOIbI B pelieHnn | JorapuMHUUECKUX  ypaBHEHMH ¢
norapupMUUECKUX YpaBHEHU MOMOIIbIO PaBHOCHIIBHBIX
ePEX0I0B W OCYIIECTBIISIS
IPOBEPKY KOpHEH
Tpuronomerpuueckue CuHyc, KOCHHYC, TaHT€HC U JlaBaTh ompeeseHusi CHHYcCa,

BbIPpAKCHUA U YPABHCHUSA

KOTaHT'€HC YHCIJIOBOTO apryMeHTa.

KOCHHYCa, TaHI'€CHCAa M KOTAHI'CHCaA

(22 4) Apkcunyc, apPKKOCHHYC U | YUCIOBOIO AapPryMEHTa; a TaKxKe
apKTaHI'€HC YUCJIOBOIO apryMEeHTa. | apKCHHYCa, apKKOCHHYCa u
Tpuronomerpuueckas apKTaHI'€HCa YuCla.
OKPYXHOCTb, OIIpeieNIeHUE IIpumensTb OCHOBHBIE
TPUTOHOMETPUUECKHUX (GyHKUUH | TpUTOHOMETpUYecKkue (GpopMyIibl s
YHCJIOBOTO apryMEHTA. npeoOpa3oBaHus
OcHoBHbIE TPUTOHOMETPUUYECKUX BBIPAKEHU.
TPUTOHOMETpUYECKHE  (HOPMYIIBI. IIpuMeHsaTh (bopMyJIbI
[TpeoOpa3oBanue TPUTOHOMETPUM  JUIl  pEelIeHUus
TPUTOHOMETPUUECKUX BBIPAKEHUN. | OCHOBHBIX TUIIOB
Pemenue TPUTOHOMETPUUECKUX | TPUTOHOMETPUUYECKUX YPAaBHEHUN
YpaBHEHUHU
ITocaenoBaresbHOCTH 1 ITocnenoBarensHOCTH, OnepupoBatnb NOHATUSMHU:
NPOrpeccuu CHoCco0BI 3aJlaHus | OCIIEA0BATENBHOCTD, CHoco0bI
(10 9) MOCJIE0BATEIBHOCTEN. Merton | 3anaHus MIOCJIEI0BATEIBbHOCTEN;
MaTeMaTH4ecKoi WHAYKIUHU. | MOHOTOHHBIE M OTpaHUYEHHBIE
MOHOTOHHBIE U  OrpaHUYEHHBIE | MOCIEI0BATEIbHOCTH; HMCCIe10BaTh
M0CJIEI0BATEIBHOCTH. Hcropus | mocnenoBaTeabHOCTH Ha
aHamn3a OECKOHEYHO MalbIX. MOHOTOHHOCTb M OTPaHUYE€HHOCTb.
Apudmernueckas u [lonyuyars mpencraBieHue o0
reoMeTpHUEeCcKasl IPOrpeCcCuu. OCHOBHBIX UAesIX aHaJM3a
beckoneuno yObIBaromas | 6eCKOHEYHO MaJIbIX.
reOMEeTpHUYECcKast nporpeccusi. JaBatp onpeaeaeHHue
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Cymma OeckoHeuHO YyObIBaroIIei
F€OMETPUYECKOU IIPOrPECCUM.
JIMHEeWHBII M 3KCIOHECHIIUAILHBIN

poct. Hucio e.

dopmyna CIIOKHBIX
MPOLIEHTOB. Hcnons3oBanue
MIPOrpeccuu TUIs pelieHus
peaIbHbIX ~ 3aJa4  HPHUKJIaJHOTO
Xapakrepa

apuMeTHIeCKOi U reOMeTPUIEeCKON
MIPOTPECCUM.

Jloka3pIBaTH CBOICTBa
apuMETUIECKON B TEOMETPUUECKON
MpPOTPECCUH,  HAXOAUTh  CYMMY
YJICHOB MPOTPECCUH, a TAKKE CYMMY
YJICHOB 0ECKOHEYHO YyOBIBaromen
r€OMETPUYECKON ITPOTrPECCUH.

Hcnoab3oBaTrh nporpeccuu AJis
pereHus 3a/1a4 MIPUKJIATHOTO
XapaxkTep.

IpumeHsaTy GOpMyIy CIOKHBIX
MPOIEHTOB ISl pElIeHUs 3a/ad W3

pealIbHOM MPaKTUKH

HenpepbiBHBIE
(pysxuuu. Ilponssognas
20 v)

HenpepbiBHble QYHKIMH M HX
paspsbiBa.
AcumnToThl TpaduKoB (YHKIHH.
CaoiicTBa ()yHKUMN HENpepbIBHBIX
Ha OTpe3ke. Meron uMHTEpBalIOB

CBOMCTBA. Touxka

TUIS pelieHus HEPaBEHCTB.
[Tpumenenue CBOICTB
HENpPephIBHBIX  (QyHKIMA  Jid

pelieHns 3a1ad.

IlepBast u BTOpasi NpOU3BOAHbIE
GyHKIUH.
TEOMETPHUECKUN ¥ (PHU3UUECKUi
CMBICJI IIPOM3BOJHON. YpaBHEHHE

Ornpenenenue,

KacaTelbHOU K rpaduKy QyHKIUY.

IIpou3BogHBIE  BIIEMEHTAPHBIX
¢bynkuuii. IlpomsBomHas cymMbl,
IIPOU3BELICHNUS, 4acTHOTO u

KOMITO3UIIUH (PYHKIHI

Onepuposatnb NOHATHAMM:
(GyHKIMS HEnpepbIBHAs Ha OTpE3Ke,
TOYKa pa3pbiBa PYHKIMH, aCUMIITOTA

rpaduka GyHKINH.

IIpuMeHsaTH CBOMCTBA
HEIPEPBIBHBIX byHKUnH Ui
peleHus 3a1a4.

Onepuposatnb NOHATHSAMM:
nepBass M BTOpas IPOU3BOJHBIC

GbyHKIMU; TOHUMATh (DU3MYECKUN U

r€OMETPUYECKHUN CMBICHI

MIPOU3BOAHOM; 3alUCHIBATH

YpPaBHEHHUE KacaTEIbHOM.
BouruucasTe IIPOU3BOJHBIC

CYMMBI, ITPOU3BEACHHUS, YaCTHOIO U
CJIOKHOW (DyHKIIHH.
N3yuarts IIPOU3BOJIHBIE
JIEMEHTAPHBIX (YHKIUH.
Hcnouab30BaTh TeOMETPUYECKAN
1 (U3NYECKUN CMBICI IPOU3BOIHON
JUIsL pellieHus 3a1a4

IHoBTOpEHME,
00o0meHmne,
CHCTEMATH3ALNA 3HAHUI
(29)

OcHOBHBIE  TOHATHS  Kypca
anreOpbl " Hayan
MaTeMaTuueckoro adHaimsa 10
KJ1acca, 00001eHne u

cHCTeMaTHu3alus 3HaHUuH

IIpuMeHsiITh OCHOBHBIE MOHATHUS
Kypca anreOpbl u
MaTeMaTHMYeCcKoro  aHajau3a  JJs
peleHns 3a/1a4 U3 peanbHO KU3HU
U IPYTHX IIKOJIBHBIX PEIMETOB

Haydall

11 kaacc (ne menee 140 yacoB)

Ha3Banue pa3aena
(Tembl)
(koTMYECTBO YaCOB)

OcHoBHOE coaep:kanne
pasneia (TemMbl)

OCHOBHBIE BH/bI
AeATeJILHOCTH 00y4aKIIHXCS
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HccaenoBanue pyHkumia
¢ MOMOIIbI0
MPOU3BOAHOM

(24 4)

IIpuMeHeHre TPOU3BOAHOU K
UCCIJIEJOBAaHUIO byHKUIMH ~ Ha

MOHOTOHHOCTbD u OKCTPEMYMBI.

Haxoxnenne  HaumOospliero o
HauMEHBILIETO 3HAYECHUS
HeIPEPHIBHON byHKIH Ha
OTpE3Ke.

IIpuMeHeHne  NMPOU3BOAHOMN
JUISE  HAXOXKJCHHUS  HAMIYYIIero

pellieHrsT B MPUKIAJHBIX 3a/ladax,
JUISL
YCKOpEHUsl Tpolecca,
dbopmyoit uim rpadukom.
Kommosunus GYHKIIHA.
['eomeTpuyeckue 00pa3sl
YpaBHEHU U  HEPAaBEHCTB Ha

OmnmpeAcICHUA CKOPOCTU U

3aaHHOro

KOOPAMHATHOM IIOCKOCTH

Crponth rpaduK KOMIO3ULIUHU
byHKIHI C
9JIEMEHTAPHOTO  UCCIEAOBAaHUS |

IIOMOIIBIO

CBOMCTB KOMITO3HUIIHH.

Ctpontsb r€OMETPUUYECKHE
00paspl ypaBHCHHI 1 HEPaBEHCTB Ha
KOOPJIMHATHOM TIJIOCKOCTH.

Hcnoab30BaTh  IPOU3BOIHYIO
¢yHKIMH Ha
KCTPEMYMBI;

JUISL  WICCIICIOBAHUS
MOHOTOHHOCTb |
HanOoJbIIee u
byHKIIIN
HETPEPHIBHON Ha OTpE3Ke; CTPOMTh
rpa¢ukn  (QYHKOMH Ha OCHOBaHUHU

HaxoauThb

HaAauMMCHBIICC 3HAUYCHUA

MPOBEIEHHOTO UCCIICOBAHUS.
Hcnonab3oBath  IPOU3BOIHYIO
ISt

peluicHud B IIPUKIAIHBIX,

HAaXOXJCHUS  HAWIYYIIETO
B TOM
YHUClIE  COIMATbHO-IKOHOMHYECKHUX,
3aadax, i OTPeICICHNUs CKOPOCTH
U YCKOPEHHUs IMpolecca, 3aaHHOTO
(dbopmyoit miu rpaduKoMm.
[MoayyaTrs mpencraBjieHHe O
NPUMEHCHUU IPOM3BOTHOM B

Pa3JIMYHBIX OTPACIIAX 3HAHUMI

IlepBooOpa3nas u
HHTErpaj
(12 v)

[TepBooOpa3Hasi,  OCHOBHOE

CBOICTBO MepBOOOPA3HBIX.
[lepBooOpa3zHbie  3JIEMEHTApHBIX
¢bynkuuii. IlpaBuna HaxoXJIeHHS
epBOOOPA3HBIX.

Hurerpan. I'eomerpuueckuit
CMBICII HMHTerpajna. Beruncienue
OnpeAenéHHOr0  HMHTErpana 1o
dbopmyne Hetorona—JleiiOHua.

[Ipumenenne wuHTErpayia s
HaXOXJIEHUS IUlomiaied IUIOCKUX
buryp 1 00bEMOB reOMETPUIECKUX
Tel.

ITpumepsl
QG hepeHIaIbHBIX

peLIeHN
YpaBHEHUM.
MaremaTnyeckoe MOJECTUPOBAHUE
peaNbHBIX MPOLECCOB € MOMOIIBIO
nudepeHIaTbHBIX YPaBHEHUM

OnepupoBarhb MOHATUSIMM:
nepBooOpa3Hasi H  OINpPEICIICHHBIN
HWHTETpa. Haxoaurs
nepBOOOpa3HbIe 3JIEMEHTAPHBIX
(GYHKIMH U BBIYMCISATH MHTETpall 1O
¢dopmyne Herorona — JleitOHuma.
HaxomuTh muomanu IIOCKUX
¢buryp u o0BEMBI TEN C IMOMOIIBIO
OIIPEACIIEHHOTO UHTETpaa.
3HaKOMHTBCS C
MaTeMaTUYeCKUM MOJEINPOBAHUEM
Ha mpumepe auddepeHInanbHbIX
YPaBHEHUM.
[lonyyats  mpencraBieHHE O
3HAYEHUU BBEJICHUS MOHATUSA

HUHTETpajia B pa3BUTUHN MAaTEMATUKHU

I'paduknu
TPUTOHOMETPHYECKHX
(pynkumii.
Tpuronomerpuyeckue

Tpuronomerpuueckue
(byHKINHU, UX CBOMCTBA U IpauKH.

OTt6op KOpHEeH
TPUTOHOMETPUUYECKUX YPaBHEHHH C

Hcnoan3oBaTh uudgposbie
pecypcesbl Ui TOCTpOeHus TpaduKoB
TPUTOHOMETPUUECKUX (YHKIUU U

HU3Yy4YCHUA UX CBOMCTB.
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norapupMUUECKUX ypaBHEHUU U
HEPABEHCTB

HepaBeHCTBAa MOMOULIbI0  TPUTOHOMETPUYECKOU Pematb  TpUrOHOMETpPHUUYECKUE
(16 9) OKPYKHOCTH. YPaBHEHHS M OCYILECTBIATH OTOOP
Pemenue KOpHEHN c TIOMOIIIBIO
TPUTOHOMETPUYECKUX HEPABEHCTB | TPUTOHOMETPUYECKON OKPYKHOCTH.
IIpumeHnsaTh dbopMyibI
TPUTOHOMETPUM  JUISL  peLIeHUus
OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnoan3oBarh uudgposbie
pecypcbl Ui TOCTPOEHUS U
uccreoBaHus rpaukoB QyHKIUI
HNppaunoHaJbHbIe, OCHOBHBIE METOJbI PEIICHUS IIpumeHsATH CBOICTBa
MoKa3arejbHbIe U MOKa3aTeJIbHBIX U | IOKAa3aTeIbHON U JIOTapu(PpMUIECKON
siorapupmuyeckue norapuMUUECKUX HEPaBEHCTB. byHKIUMi K peLIeHUIO
HepaBeHCTBA OcHOBHbBIE METOBl PELICHUS | MOKA3aTEIbHBIX U JIOTapHU(PMUIECKIX
(24 4) VUPPALMOHAIIBHBIX HEPABEHCTB. HEPaBEHCTB.
I'padpuueckue METO/bI OO0ocHOBaTh  PaBHOCHUJILHOCTH
pelieHus UPPALMOHATIbHBIX, | IEPEXOJIOB.
[10Ka3aTeIbHBIX U Pemats uppanuoHanbHbBIE U

KOM6I/IHI/IpOBaHHHe HCpPaBCHCTBA, C

MOMOIIbIO PaBHOCHIIBHBIX
MEPEXOJIOB.
Hcnoab3oBath rpaduueckue

METOABI U CBOHCTBA BXOIAIIUX B

YpPaBHCHUC Ui HCPaBCHCTBO

(GyHKIMN 1715 pelIeHus 3a/1a4n

KoMmmiekcHble unciia
(10 v)

KommniekcHrie quca.
AnrebGpanueckas "
TPUTOHOMETPUYECKAs bopMbI

3aMUCH KOMIUIEKCHOTO YHCIIa.
ApudmeTnueckue onepaiuu ¢
KOMILUIEKCHBIMH YHCTIAMHU.
N3o0paxkenne KOMILJIEKCHBIX
YHCEN Ha KOOPAWHATHOU
MJIOCKOCTH.

®opmyna Myaspa. Kopuu n-

Ol CTEINEHH W3 KOMIUIEKCHOTO
qucia.
HpI/IMeHCHI/Ie KOMIIJICKCHBIX

YHUCCII IJId pCUICHUA (I)I/I3I/I‘{eCKI/IX )51
TCOMETPHUICCKUX 3aaaYd

OnepupoBathb MOHSITUSIMH
KOMILJIEKCHOE YHUCJIO M MHOYKECTBO
KOMILJIEKCHBIX YHCETI.
IIpeacraBiasATh  KOMIUIEKCHBIE
yucna B anreOpanyeckod U
dbopwme.
apupMeTHIECKHe

TPUTOHOMETPUIECKOMN
BeInoHATH
ONEPALY C HUMH.
HN3o00paxarh KOMILIEKCHBIE
4KClla Ha KOOPAWHATHOM MJIOCKOCTH.
IIpumensite popmyny Myaspa u
II0JIy4aTh INPEACTABICHUE O KOPHAX
N-oi cTEeneHu W3 KOMILJIEKCHOTO
4Kclia. 3HAKOMHUTBLCS C IIPUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCell
JUISL PELIEHUS TeOMETPUYECKUX H

(bu3nueckux 3aaau

HarypanbHble H He/IbIe
yucaa
(10 9)

HarypanbHble u 1enbie yucna.
[Ipumenenue MPU3HAKOB
nenuMoct nenbix uyucen, HOJ u

HOK, ocratrkoB 1o MOAIyJo,

OnepupoBarnb NOHSITUSIMH:
HaTypaJlbHOE U  ILIEJI0E
MHOKECTBO HATypaJbHBIX M LEJIBIX

YHCIIO,

YHUCCII.
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aJIropurMa EBKJII/II[a AJid pClICHUA
3a4a4 B ICJIbIX YHCIIaxX

Hcnoab3oBarh NMPU3HAKH

JIEIIMMOCTH ILIENBIX YHCEI; OCTAaTKHU
HOJ wu HOK
HaTypaJIbHBIX  YHCENI,  QJTOPUTM
EBximmna muist pemieHus 3aaad.
3anucbIBaTDL HaTypaJIbHbIC
Yucia B Pa3IMYHBIX IMO3HIIMOHHBIX

0  MOJAYJIO;

CUCTEMAX CUHCIICHUA

Cucrembl
PauMOHAIBbHBIX,
HPPALUOHATbHBIX
NMOKAa3aTeJIbHbIX U
Jorapu(pMu4ecKux
YPaBHeHUi

(12 9)

CucreMma M  COBOKYNHOCTb
YPaBHEHUM.
PaBHOCUJIBHBIE CHCTEMBI |

CUCTEMBI-CIICJICTBHSL.

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEN
palMOHAIbHBIX, UPPALUOHAIBHBIX,
ITOKa3aTeJIbHBIX U
J0rapu(PMHUUECKUX YPAaBHECHHH.

[IpumeHenue YPaBHEHUH,
CHUCTEM M HEPABEHCTB K PELICHUIO

MAaTEMATUYCCKUX 3aJa4 U 3a1a4 H3

OnepupoBathb MOHATUSAMM
CHUCTEMA U COBOKYITHOCTb YPaBHEHHI
U HEPABEHCTB; PEUICHHE CHCTEMBI
WIM COBOKYIHOCTH; PaBHOCHJIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUSI.
HaxoauTe pemeHus cucreMm Hu
COBOKYIIHOCTEH LEJIBbIX
palMOHANBHBIX, HUPPAUUOHAIBHBIX,
MOKA3aTEIbHBIX M JIOTAPH(PMUICCKIX
YpPaBHEHUH U HEPABEHCTB.
IIpumeHsATH CHCTEMBI

ypaBHCHI/Iﬁ K PCHICHHUIO TCKCTOBLIX

pasiMyHbIX oOjacTell HayKd U |3aJad U3 Ppa3IMuHBIX oOnacreit
peanbHOM >KM3HM, MHTEpIpeTauus | 3HaHMM W pealbHOM  JKU3HU;
HOJIyYEHHBIX Pe3yJIbTaTOB HHTEPNPEeTHPOBATh  IOJy4YEHHBIE
peLIeHHUS.
Hcnonb3oBath un¢ppoBbIe
pecypcsbl
3agauu ¢ napamerpamMu PannonanbHsle, BeiOupars cnoco®  perieHus
(16 9) UppalMoHalbHble, MOKa3aTeNbHbIC, | PAllMOHAIBHBIX, HMPPALUOHAIbHBIX,

JorapupmMuyecKue u
TPUTOHOMETPUUYECKUE YpaBHEHUS,
HEPAaBEHCTBA U CUCTEMBl  C
rapamMeTpamH.

[Toctpoenue u wuccnenoBaHue
MaTE€MaTHYECKUX MoeIIen
peaNbHBIX CUTyalMdl C IOMOIIBIO
YPaBHEHUH, CUCTEM YPaBHEHUU U

HCPABCHCTB C IIapaMCTpaMU

MOKa3aTeIbHbIX, JIOrapu(pMHUUECKHX
Y TPUTOHOMETPUUYECKUX YpPaBHEHUN
Y HEPABEHCTB, COAEPKALINX MOJYJIN
Y IapaMeTpBbl.
IIpumensith Tpaduueckue Hu

AHAJIUTHYCCKUEC METOABbI JJISL
pelIeHNs] YpaBHEHUN U HEPABEHCTB C
napameTpamH, a TaKxe
uccienoBanre QyHKIUNH MeToJaMu
MaTE€MaTUYECKOIr0 aHaIu3a.
Crpontsh U HUCCJIe0BATH
MaTeMaTUYECKUE MOJIETU PEATbHBIX

CUTyalluii C IOMOIIBI YPaBHEHHH,

HEPaBEHCTB " cHCTeM C
napaMmeTpamu

IloBTOpeHue, OCHOBHBIE MOHATHUS U METO]IBI MopeaupoBarth peanbHbIe

0o0o0menue, Kypca, 00o01ieHue U | CHTyallld Ha  si3bIK€  ayreOpsl,

cHUCTeMATH3alUs 3HAHUI | clcTeMaTh3alys 3HaHUH COCTABJIATH BBIpa)KEHMUS,
YpaBHEHMs, HEpPaBEHCTBA M  HX
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(16 4)

CHUCTEMBbl 1O YCIOBUIO 3ajayH,
HCCJIeI0BATH TMOCTPOCHHBIE MOJENTHU
c HCIIOJIb30BaHUEM anmnapara
anreopsl, HHTEPNPETHPOBATH
MOJIyYEHHBIN pe3ysbTarT.

[pumensaTs  QyHkuMH I
MOJEJIMPOBAaHUS U  HCCIEAOBAHUS
peaJIbHBIX MIPOLIECCOB.

Pemars npuknaaHeie 3agauu, B
TOM quCIie COLIMAJIBHO-
SKOHOMHYECKOTO U  (hu3m4ecKkoro
XapakTepa, CpeICTBaMHU aireOpbl U

MaTEMAaTHYCCKOI'O aHa/JIM3a

«'’EOMETPUS»
esiu n3yyeHust yueOHOro Kypca

['eomerpus sBiseTcss OAHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CpenHEero oOmiero
00pa3oBaHus, TaK Kak 00eCIeYrBaET BOZMOKHOCTh U3YUYEHUS JUCHUIUIMH €CTECTBEHHOHAYIHOM
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukia. IlockonbKy joruyeckoe MbIILUICHHE,
dopmupyemMoe TIpH HM3Y4eHHH OOYy4aroIIMMHUCS TMOHATHUMHBIX OCHOB TI'E€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHHUHU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH NpHU peLIeHUU
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTb W OMNPOBEPraTh TIMIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEIICHUH 33/1a4 €CTECTBEHHOHAYYHOTO IIMKJIA, B YAaCTHOCTH (PU3MUYECKHX
3aja4.

[lenb ocBoeHUs MmporpaMmMbl yueOHOro Kypca «l'eomerpusi» Ha yriyOi€HHOM ypOBHE —
pa3BUTHE WHIUBUAYATBHBIX CIIOCOOHOCTEH OOYYalOMIMXCS TPU H3YYEHUH TEOMETPHH, Kak
cocTaBisIolIell mpeaMeTHOM oOmactu «MaremaTuka U MHPOpMaTHKa» yepe3 obecrneueHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TeOMETPUYECKHX 3HAHUU U
JecTBUH, crieln(UYHBIX T'€OMETPHH, U HEOOXOAMMBIX Ul YCHELIHOro Mpo(hecCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpuoputeTHBIMM  3ajjayaMM  Kypca TEOMETpUHM Ha  yIIIyOJEHHOM  YpOBHE,
PaCIIUPSIONIMMH U YCHIIMBAIOUINMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

® pacmIMpeHue TPEJACTaBICHHS O TEOMETPUM KaK 4YacTH MHPOBOH KYJNbTYpHl H
(dbopMHpOBaHNE OCO3HAHUS B3aUMOCBS3H F€OMETPHH C OKPY>KAIOIIUM MHPOM;

e hopMUpOBaHHE TIPEICTABICHUS O NPOCTPAHCTBEHHBIX (GUTYypax KaK O BaXHEUIIHX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCHIBATH UM M3y4yaTh pas3Hble SBICHUS
OKpY’KaloIIero MUpa; 3HaHUE MOHATHIHOTO anmapara 1no pasaeny «CtepeoMeTpHsd» LIIKOJIbHOTO
Kypca reoMeTpuH;

¢ hopMupoBaHKE YMEHHS BIIaIETh OCHOBHBIMH TIOHSTHSIMH O TIPOCTPAHCTBEHHBIX (PHUTypax
U UX OCHOBHBIMHM CBOWCTBaMHM; 3HaHHE TeopeM, (GOpMYyJ U yMEHHE HUX MPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

¢ QopMupoBaHWE yMEHHUS pPACMO3HABATh HAa UYEPTEKAX, MOJACISIX M B PEaTbHOM MHUPE
MHOTOT'PAaHHHMKH U TeJla BpallleH!s; KOHCTPYHPOBATh T€OMETPUUYECKHE MOJIEIIH;
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e hopMupoBaHHE  TIOHUMAaHHUS  BO3MOXXHOCTM  aKCHOMATHYECKOTO  TOCTPOCHUS
MaTeMaTHYeCKUX TEOpHi; (opMHpOBaHHE MOHMMAHUS POJU AKCHOMATHKHM IIPHU IMPOBEACHUU
pacCyXICHH;

e hopMupoOBaHHE YMEHHS BIAJETh METOAAMHU JOKA3aTelIbCTB U AITOPUTMOB DPELICHHUS;
YMEHHMS MX IIPUMEHATh, IPOBOIUTH JIOKA3aTEIbHBIE PACCYKICHUS B XOAE pPELICHUsA
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C I[PAKTUYECKUM coJepxkaHueM; (OpMHpPOBAHUE
IpPEACTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB IpU OOOCHOBAaHMM MaTeMaTHUYECKHX
YTBEPKACHUM U POJIM aKCUOMATUKHU B IIPOBEECHUM JI€YKTUBHBIX PACCYKICHUI;

®pa3BUTHE U COBEPIICHCTBOBAHUE HHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0yyaroIuxcs, IO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTU
MBIILUIEHUS], UHTEPECA K U3YUEHHUIO T€OMETPUH;

e hopMupoBaHre (QyHKIMOHAIBHOW TPAMOTHOCTH, DPEJICBAHTHOW T'E€OMETPUHU: YMEHUS
pacrio3HaBaTh IIPOSIBICHUS TE€OMETPUUYECKMX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX KU3HEHHBIX CUTYalUsX U IMPU U3YYEHUH JIPYI'MX Y4eOHBIX IPEJAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIUPOBAaHUS pEAbHbIX CUTyallMi, MCCIEI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIH [10JIyYEHHBIX PE3YJIbTATOB.

OcHoBHbIE conepkarenbHble TUHUH Kypea «I'eomerpun» B 10—11 knaccax: «[Ipsimbie u
IUIOCKOCTH B NPOCTpPaHCTBE», «MHOrorpanHukm», «Tena Bpaiienus», «BeKTopbl 1 KOOpIUHATbI
B IIPOCTPAHCTBE», «J{BU’KEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B denepaqbHOM TOCYIAPCTBEHHOM 00pa3oBaTENbHOM CTaHAApTe
cpeaHero obuero oOpa3oBaHus TpeOOBAHUE «YMETh ONEPUPOBATH MOHATUAMUY, PEIEBAHTHBIX
reoMeTpur Ha yriyOonéHHoM ypoBHe oOydeHuss B10—I11 kiaccax, OTHOCHUTCS KO BCEM
COJIep)KaTeIbHBIM JIMHUSAM Yy4yeOHOro Kypca, a (opMupoBaHME JIOTMYECKMX YMEHUM
pacopenensercs HE TOJbKO [0 COJAEPXKATEIbHBIM JIMHUSAM, HO W 10 TrojaM OOyYeHHS.
Copnepxanue o00pa3oBaHUs, COOTBETCTBYIOIEE IPEIMETHBIM  pE3yJibTaTaM  OCBOEHUS
[TpumepHOil pabodeld MporpamMMbl, pacHpeeNEHHBIM M0 TOAaM OOydYeHUSs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, NPUHIMIIHAIBHBIM BOIIpPOCaM OOydaroluecs
oOpamanuch HEOJHOKPAaTHO. DTO IMO3BOJSET OpPraHW30BaTh OBJAJEHHE TI'€OMETPUYECKUMHU
HNOHATUSAMHM W HaBBIKAMH TIIOCJIEAOBATEIbHO M IOCTYNATeNbHO, C COOJIIOJCHHEM NPUHIINIIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAaHUSA BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHX
MIPEACTABICHUN 00YyYarOmUXCsl, paciupss U yriayousst e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHBIC
CBSI3H.

[lepexon k M3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE [TO3BOJISIET:

—co3aaTh ycnoBus i aud@epeHnranu 00ydeHus, MOCTPOSHHUs WHIUBUYATbHBIX
o0pa3oBaTeNbHBIX MporpammMm; obOecrneuuTh yriayOn€HHOEe M3yuyeHHE TeOMETPUM  Kak
COCTaBJIAIOLIEH yueOHOro npeaMeTra «MaremaTukay;

— MOATOTOBUTH O0YUaIOIIUXCS K MPOJOIDKECHUIO N3yUYEHUs] MaTEeMAaTUKU C y4E€TOM BbIOOpa
Oyaymeilt mpodeccun, obecreynBas NMPEeMCTBEHHOCTh MEXAY OOMIMM U Mpo¢eCcCHOHATBHBIM
o0Opa3oBaHHEM.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

B VYuebHoM maHe Ha u3yuyeHHe yriyon€éHHoro kypca reomerpuu B 10—11 kmaccax
OTBOJUTCS HEe MeHee 3 yueOHBIX YacOB B HEJIETIO B TEUCHHE KaXKIOro rojia 00y4eHHs, BCETo 3a
nBa roaa ooyuenus — He MeHee 210 yueOHBIX YacoB.
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ILnanupyemMble mpeIMeTHbIE Pe3yabTaThl

OcBoenne yuebHoro kypca «I'eomerpusi» Ha ypOBHE CpelHEro oouiero odpa3zoBaHus

JOJKHO 00eCreunBaTh JOCTHXKEHUE CIIeTYIOIUX MPEMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB:

10 kiaace

CB00OOHO OIEpUPOBATh OCHOBHBIMU IOHATHUSIMH CTEPEOMETPHUHU IPH PEUICHUU 3aaad U
MPOBEJICHUN MAaTEMATUYECKUX PACCYKICHUM.

[IprMeHsATh aKCMOMBI CTEPEOMETPUM U CIEACTBUSI U3 HUX IPU PEIICHUU N€OMETPUUYECKUX
3ajaad.

KnaccudumupoBarh B3auMHOE pacIlOIOKEHHE TMPSIMBIX B IMPOCTPAHCTBE; IUIOCKOCTEH B
MIPOCTPAHCTBE; NPSAMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE.

CB00OOZHO oOlepupoBaTh MOHATHUSMHU, CBSI3aHHBIMU C YIJIAaMH B TPOCTPAHCTBE: MEXIY
MPSMBIMU B IIPOCTPAHCTBE; MEXKIY NPSIMOM U INIOCKOCTBIO.

CB00OOIHO ONEpUPOBATH MOHATUSIMH, CBI3AHHBIMUA C MHOTOTPAHHUKAMU.

CB0OOIHO pacrmo3HaBaTh OCHOBHBIC BHIbI MHOTOIPAHHUKOB (Tpu3Ma, MHpPaMU/IA,
MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo).

KnaccudumupoBars MHOTOTpaHHUKH, BBIOMPask OCHOBAHMS JIJIs KJIacCU(DHUKAIIAH.

CB0OOIHO oOMEepUpoOBaTh TMOHATHUSAMH, CBSI3aHHBIMA C CEYEHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO.

BrIMoNHATE MapaiieibHOe, IEHTPAIIBHOE M OPTOTOHAILHOE IMPOCKTHPOBAaHUE (GUTYP Ha
IJIOCKOCTh; BBIMIOJHATH U300paXkeHUsI GUTYP HA TUIOCKOCTH.

Ctpouth Cce4YeHHS] MHOTOTPAHHHMKOB PAa3JIMYHBIMA METOAAMH, BBIMOJIHATH (BBIHOCHBIC)
IUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHHU3Y.
BeluucnaTe  1miomanyd  MOBEPXHOCTEH  MHOTOTPaHHUKOB — (MpU3Ma,  MHUPAMHKJA),
FEOMETPUUYECKUX TeJl C MPUMEHEHHEM (PopMyI.

CB00OOHO ONIEPUPOBATH MOHITHAMU: CAMMETPHS B IMPOCTPAHCTBE; LIEHTP, OCh M INIOCKOCTh
CUMMETPHUU; LIEHTP, OCh U IJIOCKOCTH CUMMETPHUH (PUTYPBHI.

CBOOOIHO OMEepUPOBaTh MOHATUSMHU, COOTBETCTBYIONIMMH BEKTOpPaM U KOOpAWHATaM B
MPOCTPAHCTBE.

BeInonHATE 1elcTBUA HAa/l BEKTOPAMH.

Pemares 3amaum Ha J0Ka3aTENbCTBO MAaTEMaTHUYECKMX OTHONICHMM W HaxXOXKICHUE
T€OMETPUUYECKUX BEJUYUH, PUMEHSSI U3BECTHBIE METOBI IIPU PELICHUU MAaTEMAaTHYECKUX
3a/1a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.

[IpuMeHsATh TpOCTEHIINE MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1ay.

W3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX PUTypax, MpeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

IIprMeHATh TMONMy4YEHHBbIE 3HAHUS Ha NPAKTUKE: CPAaBHUBATH U AHAIM3UPOBATH PEAbHBIE
CUTYyalllH, MIPUMEHSATh U3YUYEHHbIC MOHATHS B MPOIECCE MOKMCKA PEIIEHUS MaTeMaTUYECKH
c(hopMyIUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PEANbHBIE CUTYAIlMH Ha S3bIKE T€OMETPUH,
HCCIIEI0OBATh IMOCTPOEHHBIE MOJEIHM C HCHOJIB30BAHUEM TE€OMETPUUYECKUX TOHATUA U
TEeopeM, afmapara anreOpsl; pemaTh MPaKTUYECKHE 3aJadd, CBS3aHHBIE C HAXOXJICHHUEM
T€OMETPUYECKUX BEIUYHUH.

Nmeth mpenctaBieHuss 00 OCHOBHBIX JTamax pPa3BUTHS T€OMETPUU KaK COCTABHOW YacTH
dbyHIaMeHTa pa3BUTH TEXHOJIOTHI.
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11 kiaace

CBOOOIHO OMEpPHPOBATh MOHATUSMHU, CBS3aHHBIMH C MHJIWHAPUYCCKOW, KOHUYECKOW U

chepryecKoit TOBEPXHOCTSAMU; OOBSICHATH CITOCOOBI MTOTYUCHHUS.

OnepupoBaTh MOHATUSIMH, CBSI3aHHBIMH C TelaMH BpPALCHHUS: IWJIMHAPOM, KOHYCOM,

chepoit u mapom.

PacrosnaBate Tena BpamieHus (IUIMHAP, KOHYC, cepa u miap) u OOBSACHATH CIIOCOOBI

MOJTyYEHUs TEJl BpaIllCHUS.

KnaccuduimpoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

BbrunciaTh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpaIIeHUs; 00bEMBI U IJIOIIA TN

MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TE€OMETPUYECKHX TeNl C NMPUMEHEHUEM

bopmyt.

CB0OOHO OmMEepUpPOBaTh MOHATHUSAMH, CBSI3aHHBIMH C KOMOHMHALMSIMH TEJl BpAIICHUS H

MHOTOT'PaHHHKOB: MHOTOTPaHHUK, BIUCAHHBIN B c()epy M OMUCAHHBIN OKOJIO cepbl; chepa,

BIIMCAHHAs! B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS.

BbI4ucIATh COOTHOIICHUS MEXK Ty IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxaTh n3yyaemble QUTYphI; BHIIOJIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PHUCYHKOB

MPOCTHIX 0O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS Tell BpallleHUsI.

W3Brekatb, MHTEPIPETUPOBATh U MPEoOPa3oBbIBaTh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX

reoMeTpUUeCcKUX GUrypax, mpeAcTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

CB00OIHO ONIEpPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE onepanuyu HaJl BEKTOPAMHU.

3amaBarhb IUIOCKOCTh YPAaBHEHNEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

Pemathe reomerprueckue 3aaud Ha BBIUMCICHHUE YTIIOB MEXAY MPSAMBIMH U IJIOCKOCTSMU;

BBIYUCIICHHE PACCTOSIHUHA OT TOYKM JIO0 TUIOCKOCTH; B IEJIOM, Ha IMPUMEHEHHE BEKTOPHO-

KOOPJMHATHOTO METOIa MPU PEUICHHUH.

CBOOOIHO OIEepUpPOBaTh MOHITHUSIMH, CBSI3aHHBIMU C JIBIDKEHHEM B MPOCTPAHCTBE; 3HATH

CBOMCTBA IBHKCHUIA.

BBITIOJHATH N300paKeHNUS MHOTOTPaHHUKOM U TEJ BpaIlleHHsI TpU MapajuiebHOM TepeHoce,

LHEHTPAIbHOW CUMMETPHUH, 3€PKAJBbHOM CHMMETPHUM, IIPH IIOBOPOTE€ BOKPYI IIPSIMON;

npeoOpa3oBaHUs TOI00HS.

CTpouTh Ce4eHHsI MHOTOTPAaHHUKOB M TEJI BPAIICHHS: CEUCHUS MMIMHAPA (MapauielbHO |

NEePIEHINKYIISPHO OCH), CEYEeHUsI KOHYyca (MapauieIbHOe OCHOBAHUIO M TIPOXOJIAIIEE Yepes3

BEpILMHY ), CEUEHUs 1Iapa.

Hcmonp30BaTh METOIBI TIOCTPOCHHUS CEYEHWH: METOJ| CJIEIOB, METOJl BHYTPEHHETO

MPOEKTHPOBAHUS, METO]I TIEPEHOCA CEKYIIEH TIOCKOCTH.

Jloka3pIBaTh TEOMETPUIECKUE YTBEPKICHUSI.

[TpumensTb reomerpuueckue (GakThl AN pEIIeHUs CTEPEOMETPUUYECKUX — 3ajad,

MPEJIMOJIararoINX HECKOJIBKO IIArOB PEIICHHUs, €CIIH YCIOBUS MPUMEHEHHS 3aaHbl B SIBHOU

U HesiBHOU (hopme.

Pemarp 3amaun Ha JI0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOIICHWH W HaXOXKICHHE

T€OMETPUUECKUX BEIUYHUH.

[TpuMeHsSTh TPOTpaMMHBIE CPENICTBA M AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHUCTEMBI MpU

PELICHUH CTEPEOMETPUICCKUX 3a/1aY.

[TpuMeHsTh TOMyYeHHBbIC 3HAHUS HAa MPAKTHKE: CPAaBHUBATh, aHAIM3UPOBATH U OIICHUBATH

peanbHBIE CHUTYyalluu; TPUMEHATh M3yYeHHBIC IOHSATHS, TEOPEMBbI, CBOMCTBAa B TpoIiecce

MOWCKAa PEIICHHsS MaTeMaTHYeCKH C(OpMyIHpOBaHHONW TPOOIEMBbI, MOJECIUPOBATH
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pealbHBIE CUTyallud Ha A3BIKE TE€OMETPUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJACIHA C
UCTOJIb30BAaHUEM T'€OMETPUYECKUX TMOHATUH M TEOpeM, ammapara anreOpbl, pemaTh
IIPAaKTUYECKUE 3a7a4M, CBSI3aHHbIE C HAX0XKICHUEM T€OMETPUYECKUX BEIUYMH.

e Umerp mpenctaBieHuss 00 OCHOBHBIX 3Talax pPa3BUTUS T'€OMETPUM KaK COCTAaBHOW YacTH
¢dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

COJAEPKAHUE YYEBHOI'O KYPCA

10 kiaace

IIpsiMmble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE IOHATHS CTEPEOMETPUH. ToUKa, psiMasi, INIOCKOCTb, TPOCTpaHcTBO. IlonaTne
00 aKCMOMaTHYECKOM IIOCTPOEHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHOe pacrnoio’keHre NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlIeIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapamienbsHOCTh IpsAMBIX 1
IJIOCKOCTEM B IIPOCTPAHCTBE: IAapajuICIbHBIE IPSIMBIE B IPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX
IPSAMBIX;  I[MAPAVIEIBHOCTh IPSIMOM M INIOCKOCTH. llapamnensHoe M LEHTpalbHOE
IPOEKTHPOBaHUE, n300pakeHne Guryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHHMS.
N300paxkenue ¢uryp B mapajielbHOW MPOCKIHUU. YTIIbI C COHAPABICHHBIMUA CTOPOHAMH; YTOJ
MEXJy IpSAMbIMU B IIpocTpaHCTBe. [lapamienbHOCTh MIOCKOCTEHN: NapasuleabHbIE IMJIOCKOCTH;
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUIYPBI HA IIOCKOCTH:
TETPadp, NapauIeIECIUIe; IOCTPOCHUE CEYEHUN.

[lepneHIUKYISIPHOCTh HPSIMOM M IUIOCKOCTH:  IEPIEHAMKYJSPHBIE IpsMBIE B
IIPOCTPAHCTBE, NPSMBIE IApAJUICIbHBIE W IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHOU
II0CKOCTH. OpTOroHanbHOE NpOEKTUpOBaHuE. [lepneHauKyssp U HAKJIOHHBIE: PAacCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[TepnieHAUKYISIPHOCTD TUIOCKOCTEW: IPU3HAK MEPIEHANKYIIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX MEPIECHAUKYIIAPaAX.

Yriel B INPOCTPAHCTBE: YroJ MEXAY MNPAMOW U INIOCKOCTBIO; IBYIPAHHBIM YIOI,
JMHENHBIN yroJl ABYTPaHHOrO yria. TpéXrpaHHbIM U MHOTrOrpaHHble yribl. CBOWCTBA MIOCKHUX
YIJI0OB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKMX M JIBYI'PaHHBIX YIJIOB TPEXIPAHHOTO YIJIA.
TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHOrorpaHHUKH

Buasl MHOrOrpaHHMKOB; pa3BEPTKa MHOrorpaHHuka. IIpmsma: n-yronpHas npu3Ma;
npsMasi U HakJIOHHas NMpHU3Mbl; OOKOBas M TOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienune]l W ero cBoicTBa. KpaTuaiimne NoyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. Ilupamumma: n-
yroJjibHasi MUpaMU/Ia; MpaBUiIbHas U yceu€HHas nupaMusl. CBoicTBa pé0ep n OOKOBBIX IpaHeil
MpaBUIBbHON TNupamubl. [IpaBuibHBIE MHOTOTpaHHHKH: IpaBHIIbHAs NpPHU3Ma M IpaBUIbHAS
NUpaMuJia; MpaBUiIbHas TpeyrojbHas MUpaMuia U IpaBHIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’p, TOAEKASAP U UKOCAIP.

Brruucnenue sneMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60xoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU MUPAMUIBI.
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CumMMeTpust B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUM IPaBWIBHBIX MHOIOI'DAaHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS MapajulesIenuNena, CUMMETPHs
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIILHON TUPAMU/IBI.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOpP B NPOCTPAHCTBE; HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOIO BEKTOPA;
BEKTOPbl KOJUIMHEApHBIC, COHANPABICHHBIE M IIPOTHBOIIOJIOXKHO HAIPABICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpOB. JIEHCTBUS C BEKTOpaMH: CIIO)KCHHE U BBIYUTAHME BEKTOPOB; CyMMa
HECKOJIBKUX BEKTOPOB; YMHOJKEHHE BEKTOpa Ha 4ucio. CBONMCTBA CIIOKEHHS BEKTOPOB.
CBolicTBa yMHOXEHUSI BekTopa Ha uucio. lloHarne kommaHapHble BekTOpbl. llpusHax
KOMILIAHAPHOCTH TPEX BEKTOPOB. lIpaBuino nmapamnenenunena. Teopema o pa3inoKeHUU BEKTOpa
1o TpéM HEKOMIUIAaHApHBIM BeKTopaM. lIpsMoyrosbHas cucrtema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHM BEKTOpAa U KOOPAMHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKalsipHOe IPOU3BEICHUE BEKTOPOB.

11 kaacc

Tena Bpaumenus

[ToHATHS: UMIMHApPUYECKAsh TOBEPXHOCTb, KOHWYECKAs IOBEPXHOCTh, ceprueckas
MIOBEPXHOCTh, OOpasyomue noBepxHocTedl. Tena BpalleHHs:: LMIUHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnaoe pacrnonoxenne cepsl U IUIOCKOCTH; KacaTelbHask IUIOCKOCTh K
chepe. U300paxeHne Ten BpalleHUs Ha MI0CKocTU. Pa3BépTka munuHapa u konyca. Cummerpus
cthepsl 1 mapa.

O6béM. OcHoBHBIE CcBoOlicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBLHOTO
napajuienienunena u ciuenctBus u3z He€. OObEM MpsMONW W HAKIOHHOW NPU3MBI, LUUIHHIPA,
nupamMuIbl 1 KoHyca. OO0bEM mapa 1 mapoBOro CeTMEHTA.

KomOuHanmu Ten BpameHHs W MHOTOTpaHHHMKOB. llpu3ma, BOucaHHass B LMJIMHID,
onucaHHas OKojio mwmHApa. Ilepecedenne cdepsl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTPpaHHHUKA, OITCAHHOTO OKOJIO Cepshl, Chephl, BMUCAHHON B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomans MOBEpXHOCTU LMJIMHJpA, KOHYcA; Mmiomaas chepbl u e€ yacreit; [logobue B
npoctpadcTtBe. OTHomeHHe 00BEMOB, IUIOIAAEH MOBEPXHOCTEH MOJOOHBIX  (uUTyp.
[TpeoOpa3oBanue momodus, romoTeTus. PemeHne 3agay Ha IUIOCKOCTH C HCIIOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHWii MHOTOTPAHHUKOB W TEJ BpAIlEHHs: CEUEHHUS IWIMHApA
(mapamienbHO W TEPHEHAMKYJISPHO OCH), CEYCHHS KOHyca (MapajuiebHOE OCHOBAHHUIO M
IpOXOo/sIIee Yepe3 BEpIIMHY), CEUSHHs [Iapa; METOMbI IMOCTPOSHUS CEYCHU: METOJ CIIEIOB,
METO/I BHYTPEHHETO IPOSKTHPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

BexTopsl B npoctpancTBe. Onepanuy HaJ BEKTOpaMu. BEKTOpHOE YMHOXKXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHMs. [IpsmoyrosnpHass cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

J{BMKEeHHMS B IPOCTPAHCTBE
JBwxenust npoctpaHcTtBa. OtoOpaxeHus. [IBwkeHus u paBeHcTBO ¢uryp. OOmme

CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKajbHasi CHMMETpUs, IIOBOPOT BOKPYT npsiMoil. IIpeobpazoBanus nogobus. [psmas u chepa
Ditnepa.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA
10 KJIACC (HE MEHEE 105 HACOB)

HasBanmue
(Tembl) Kypca
(K0JIMYECTBO YACOB)

pasnena

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUIBI
AesITeJIbHOCTH YYAINXCS

BBeagenue B
CTepeoMeTPHUI0
(24 9)

OcHOBHBIC NPOCTPAHCTBEHHBbIE
(urypsi.

IlonsaTuss crepeoMeTpuu: TOUKa,
psiMast, IJIOCKOCTb, IIPOCTPAHCTBO.
OcHOBHbIE IIpaBUIJIa U300pAKEHUSI Ha
PUCYHKE IUIOCKOCTH, IapajuIeIbHbBIX

npsAMBIX ~ (OTPE3KOB),  CEepPEAUHBI
oTpe3Ka.

[MonsTus: MepeCceKaroIINecs
TUIOCKOCTH, MEPECEeKAIOIIUECS
npsiMast u TUIOCKOCTB;
MOJTYTIPOCTPAHCTBO.

MHOrorpaHHUKH, H300paKeHUE
MPOCTEHTIIHX MIPOCTPAHCTBEHHBIX

(buryp, HeCyIeCTBYIOIHNX 00bEKTOB.
AKCHOMBI  CTepeOMeTpUHM U
nepBble CJ1eICTBUS U3 HUX.
CriocoObl 3amaHusi OpSIMbIX U
IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus MPSIMBIX u
IIJIOCKOCTEM.
Ceuenus. N3o6paxenue
CeUeHMI MUpaMubl, KyOa U MPU3MBI,
KOTOpBIE TIPOXOMAAT uepe3 ux pedpa.

N300pakenue nepeceyeHust
ITOJTyYEHHBIX IIJIOCKOCTEM.
PackpammBanue IOCTPOEHHBIX

CEYeHUM Pa3HbIMU LBETAMU.

Mertona cijieaoB 11 NOCTPOCHUA
ceyenmuii. CBoiicTBa mnepecedeHuit
psMBIX U TuIocKocTer. IToctpoenne
CeueHuil B mupamue, Kyoe mno Tpém
ToukaM Ha péOpax. Co3nanue
BBIHOCHBIX ‘-IGpTC)KGfI u 3aI1ucChb
11aroB IOCTPOEHUSI.

IloBTOpEHUE NUIAHNMETPHUH.

Teopema 0 TPONOPLHOHAIBHBIX
orpe3kax. [logobue TpeyroabHUKOB.
Teopema Menenada. Pacu€rtel B
CEUEHUSIX HAa BBIHOCHBIX YEPTEXKAX.

Hcropus pa3BuTus IUIAHUMETPUA
U CTEPEOMETPUH

Onpenensitb IUIOCKOCTh  KaK
¢burypy, B KOTOPOH BBINOJIHSACTCS

IUTAHUMETPHUSL.
[enats MIPOCTEUILINE
JIOTUYECKHE BBIBOJIbI u3
aKCMOMAaTHKH TUIOCKOCTH.
[TpuBoaUTH MIPUMEPBI
peanbHBIX 00BEKTOB,

uaeanu3auuend KOTOPbIX SBIISIIOTCA
aKCHOMBI T€OMETPUH.

N3yuarts, MIPUMEHSATH
MIPUHLIMIIBI TOCTPOEHUS CEUEHUH.

Hcnoan3oBaTh s
[IOCTPOCHUS CEYeHU N METOJ
CJIEI0B, METOJL  BHYTPEHHETO

IIPOEKTUPOBAHUSI, METOJ IEepeHOoca
CEKYILEH IIIOCKOCTH.

Pemate  cTepeomerpuueckue
3aJaud: Ha OIpEAe]eHUE BUAA
CEYEHHUS U  HAXOXKIEHUE  €ro
IJIOLIA/IH.

AKTyanusupoBaTh
METO/IbI
pelieBaHTHBIE
aHAJIOTHH.

Hcnoab3oBarh npH pELICHUH
3a1a4 CIIEIyIOIINE
IUTAaHUMETpUYeckue  QakTel |
METO/IBI:

Teopembl Qdaneca 151 0
IIPONOPLUOHAIBHBIX OTpE3KaX.
Anroput™m JeneHus oTpe3ka Ha N
paBHBIX yacTei. Teopema
Menenas.

PaBHOOEIpeHHBIN TPEYTOIbHHUK.
PaBHOCTOpOHHUI TPEYTOJbHUK.
[IpssMoyToNbHBIN TPEYIOJIbHUK.
CaoiicTBO cpenHei JIMHUU
TPEYTOJIbHUKA. CBoiicTBO
OMCCEKTPUCHl YIJla TPEyroJIbHUKA.
CBOMCTBO M€JINaH TPEYTOJIbHUKA.

bakTel U
IUTAHUMETPUH,
TeMe, TPOBOJUTH

[Ipuznaku Iog00us
TPEYTOJHLHUKOB.

IMosyyaTs mpeacraBjieHust 00

OCHOBHBIX sramax pa3BHTHS
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r€OMETPUU KaK COCTaBHOM YacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI

B3aumnHoe
pacmnoJio:keHue NpsiMbIX
B NIPOCTPAHCTBE
(6 1)

B3anmuoe pacnoioKeHue
MIPSIMBIX B IIPOCTPAHCTBE.
CkpemumBarouecs MpsIMBIE.
[Ipusnaku CKPEILHUBAIOIINXCS
MPSMBIX.

[TapamiensHbie IIpsIMBIE B
MIPOCTPAHCTBE. Teopema 0
CYILIECTBOBAHUM U €IUHCTBEHHOCTU
NpAMOM  THapajuieIbHOM  JTaHHOM

IpsIMOM, NMPOXOAALIEH 4Yepe3 TOUKY
IIPOCTPAHCTBA M HE JIeXKAIEH Ha

JTaHHOU MPSIMOM. Jlemma 0
TepeceYCHU N napayiieIbHBIX
Hp?[MI)IX IIJIOCKOCTBIO.
[TapamienbHOCT,  TpEX  MPSMBIX.

Teopema o0 Tp€X mapamIeNbHbBIX
MPSIMBIX.

Teopema o
MPSIMBIX.

[TapannenpHOE€ TPOEKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MapayJIeIbHOTO
IIPOEKTUPOBAHMS. N3006paxenue
pasHbIX (QUIryp B MapajuIeIbHOU
IIPOEKIINH.

LenTpanpHasi IpOEKILIHS.

VYron c COHAIIPABJIICHHBIMU
CTOPOHAaMU. YTOJI MEXy MPSMBIMH.

3ajauM Ha JOKa3aTeNbCTBO U

CKPEUIUBAIOIINXCS

UCCIIeIOBaHKeE, CBSI3aHHBIE c
pacIoyIoKeHUEM TPSIMBIX B
IIPOCTPAHCTBE

KnaccudpunupoBath B3auMHOE
pacnosoxeHue MIPSIMBIX B
IIPOCTPAHCTBE, WJUTFOCTPUPYS
PUCYHKaMHU U MPUBO/ISL IPUMEPHI U3
peanbHON KU3HU.

Joka3biBaTh TEOpEMY 0
CYyILIECTBOBAaHUU U €IMHCTBEHHOCTH
IapajuIeIbHON IPSIMOH,
MIPOXOASIIEH yepes TOYKY
IIPOCTPAHCTBA M HE JIeXKalled Ha
JIpyrol  HOpAMOM;  JIeMMy O
MEPECCUCHUN IUIOCKOCTU  JIBYMS
napajuieJIbHbIMU MPSMBIMU;
TEOpeMy O TpPEX MapauIeIbHBIX

HPSMBIX.
Jloka3bIBaTh NpU3HAK
CKPELMBAIOIINXCS HPSMBIX,
TEOpeMy O  CKPEIIMBAIOUIMXCS
HPSMBIX.
Jloka3pIiBaTh  TEOpEeMy O
paBeHCTBe yIJI0B c

COHANPABJICHHBIMU CTOPOHAMH.
OO0BSCHATL, UYTO HAa3bkIBACTCS
napajvieIbHBIM U LEHTPAJIbHBIM

MPOEKTUPOBAHUEM u Kak
BBITIOJTHSETCS MPOEKTUPOBAHUE
¢buryp Ha MI0CKOCTb.

Jloka3piBaTh CBOICTBa

NapaJUIEIBHOTO MPOEKTUPOBAHUS.
N3o00paxars B mapanienbHOR
IIPOEKIIMU Pa3HbIE T€OMETPUUECKHE

burypsi.

Pemarts  crepeomeTpuyeckue
3aJjaud  Ha  JI0Ka3aTeslbCTBO U
UCCIEIOBAaHUE,  CBSI3aHHBIE  C
pacroyiokeHueM MPSIMBIX B
IPOCTPAHCTBE.

IIpoBoautes  JOKa3aTelbHBIE
pacCcyXIeHus  TpU  peIICHUH

FEOMETPUYECKUX 3a7a4, CBA3aHHBIX
CO B3alMHBIM PaCIIOJIOXKCHUEM
MPSMBIX B IIPOCTPAHCTBE.

CpaBHl/lBaTb, AHAJIM3UPOBATH
U OUECHUBATH YTBEPXKICHUSA C
O CJIbIO BBISIBJICHUA JJOIT'MYECKU
KOPPEKTHBIX M  HEKOPPEKTHBIX
paccyXIeHHUI.

MoaenupoBarhb peanbHbIe
CUTyaluu, CBA3aHHBIC co
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B3aNMHbBIM PaCIIOJIOKCHHUEM
NPSIMBIX B NMPOCTPAHCTBE, HA S3BIKE
TCOMETPHH.

HccaenoBath
MOJICITH c
re€OMETPHUYECKUX
TEOpeM, amrmapara
U(PPOBBIX PECYPCOB.

IMoayyaTs mnpeacTaBjieHHe O
[EHTPAILHOM TPOCKTUPOBAHUU U
00 wucropuu paboT MO TEOpHUH
MEPCICKTHBBI

MMOCTPOSHHBIE
HCIOJIb30BaHUEM
MMOHSTHMN u
anreoOpsl,

IMapanieJbHOCTH
NPSMbIX M IUIOCKOCTEMH
B IIPOCTPAHCTBE
(8 4)

[TousTus: MapaJUIEIIbHOCTD
npsiMOi u MJIOCKOCTH B
IIPOCTPAHCTBE.

[Tpuznak napauieIbHOCTU
npsMod M miiockoctu. CBolicTBa
napauieTbHOCTH npsIMOi u
IIJIOCKOCTH.

l'eomeTpuueckue  3amaum  Ha
BBIUHUCICHHUE M  JI0Ka3aTeJbCTBO,
CBSA3aHHBIE C  MapaJUIEIbHOCTHIO
IIPSAMBIX 51 IIJIOCKOCTEN B
MIPOCTPAHCTBRE.

[Toctpoenue CeyeHus,
MIPOXOISIIETO qyepes JAaHHYIO
MPSIMYIO Ha yepTexe u
MapajuiebHOTO  JIPYTOd  MPSMOIA.
Pacuér ortHowenunii. [lapamiensHas
MIPOEKIIYS, IIPUMEHEHNE TUISL
IIOCTPOCHUSI  CEYeHMH Kyba U
napajuleJenuneaa.

CroiicTBa mapaienenunena u
IIPU3MBI.

[TapannensHbie IIJIOCKOCTH.
[Ipu3Haku mapaIeNbHOCTH  JIBYX
IJIOCKOCTEM. Teopema 0
MapajuIeIbHOCTH U €IMHCTBEHHOCTU
IUIOCKOCTH,  NPOXOASIIEH  depes

TOYKY, HE MPUHAICKAIIYIO JTaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE.

CsaoiicTBa napauIeIbHbIX
IUIOCKOCTEH: 0  MapajuielbHOCTH
TIPSIMBIX nepeceueHus npu

[IEPECECYCHUN [JIBYX I1apajuIeIbHbBIX
IJIOCKOCTEH TpeTbel; 00 oTpeskax
HapajuIeIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXIY
MapaJuUIeIbHBIMU  IUIOCKOCTAMH; O
MEPECEYeHUN IMpsIMOM € JIBYMs
NapaJuIeIbHBIMU TUIOCKOCTSAMHU

Kuaacenpuuuposars B3aMHOE

pacrosoXeHue npsiMOi u
IJIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOJIS COOTBETCTBYIOIIIKE

IIPUMEPBI U3 PEATbHOMN )KU3HU.
PopMyJIMPOBATH OINIPE/IECICHHUE

rapajuieIbHbIX IpsAMON "
IIJIOCKOCTH.

Jloka3pIBaTh IIPU3HAK 0
[apauIeIbHOCTU IpSIMOM U
MJOCKOCTH; CBOMCTBaA
[apauIeIbHOCTU IpSIMOM U
IIJIOCKOCTH.

Pemate  cTepeomerpuyeckue
3a1a4u BBIYMCIICHUS u
JI0OKa3aTeNbCTBO,  CBSI3aHHBIE  C
[IapAUICIBHOCTBIO  IPSAMBIX U

IUIOCKOCTEH B MMPOCTPAHCTBE.
Pemathb IMPAKTUYCCKHUE 3aaadu

Ha TIOCTPOEHHWE CEYEeHHl  Ha
yepTexkax TeTpa’apa u
napajuiejenumnesa.

Pemate  cTepeomerpuueckue

3aaa4u, CBA3aHHBIC C MMOCTPOCHUEM
CEYEHMH MIOCKOCTBIO.

IMpoBoauTnh JIOTUYECKHU
KOpPPEKTHBIE JI0Ka3aTeJIbHbIE
pacCyXJIeHHs npu peleHnmn

reOMCTPHUYCCKUX 3a/la4d CBA3aHHBIX
C NMapayiCJIbHOCTBIO IUIOCKOCTEHA.

CpaBHuBaTh "
aHAJIM3MPOBATH peanbHbIe
CUTYyalluH, CBSI3aHHBIC c
MMapaJUIEIbHOCTBI0  IPSIMOM W
IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJ€EJMPOBATH peanbHbIe
CUTYalluH, CBSI3aHHBIC c
MMapaJUIEIbHOCTBI0  IPSIMOM W

IJIOCKOCTH B IIPOCTPAHCTBE,
A3BIKC TCOMCTPHUU

Ha
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IlepneHnauKyasIpHOC
Th NPAMBIX U
IVIOCKOCTEH B
NPOCTPAHCTBE
(26 9)

[ToBropenue: Teopema Ilucdaropa
Ha  ITUIOCKOCTH,  TpPUTOHOMETpUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

CgoiicTBa Ky0a U MPSIMOYTOJIBLHOTO
rapajienenuIena. Brruucnenue
JUIMH  OTpe3KoB B  Kybe u
IPSIMOYTOJIbHOM IapaJuIeIeIHUIEE.
[leprieHANKYIAPHOCT MPSIMON U

IJIOCKOCTH. IIpusnax
NEePHNEHIUKYISIPHOCTA ~ IPSIMOM U
IJIOCKOCTH. Teopema 0

CYILLIECTBOBAHUM M €JUHCTBEHHOCTHU
IpsIMOM, NMPOXOAALICH 4Yepe3 TOUKY
MIPOCTPAHCTBA U IEPIEHIUKYISAPHOU
K  1iockoctd.  Ilmockoctm  wm
NEePIEHAUKYIISIPHBIE MM IIpsiMas B
MHOTOIpAHHUKAX.

[TepieHAMKYJIAp M HAKJIOHHAS.

[locTpoeHue mnepreHauKyIsIpa U3
TOYKH Ha NPSAMYIO.

Teopema 0 TpEX MepIEeHAUKYJIIApax
(mpsiMast u oOpatHas).

Yron Mexay CKpeuuBarOIMMUCS

NPSAMBIMHU. ITounck
NEePHNEHIUKYISIPHBIX  MPAMBIX  C
TTOMOIIILIO NEePIEHANKYJISIPHBIX
IUIOCKOCTEH

OproroHanbHOE IPOEKTUPOBAHHUE.
[Toctpoenue CEYCHU U KyOa,
MIPU3MBI, MPABWIBHOM NHPAMHUIBI C

IIOMOILIBIO OpPTOTOHAJILHOU
MIPOCKIUU.

CumMerpuss B NPOCTPAHCTBE
OTHOCHTEIIBHO IIJIOCKOCTH.
ITnockoctn CUMMETpUN B
MHOT'OI'paHHUKAaX. [Ipu3Hax
NEPIEHIUKYJSIPHOCTH  NPSAMON U
IIJIOCKOCTH KaK CJIeICTBUE
CUMMETPUH. [IpaBunbHbIE
MHOTOTpaHHUKHU

Pacu€r paccrosHUi OT TOUYKM 10
mwiockoctd.  CrocoOpl  OMyCTUTH
NIEPIECHIUKYIISIPBIL: CUMMETpHUS,
CABUI TOYKM IO MNapajuleIbHON

npsmoi. CIBUT 10 HenapasuieIbHOU
MPSIMOM, N3MEHEHHE PACCTOSTHUI

bakTel  ©
TUTAHUMETPUH,
TEME, MPOBOJUTH

AKTyanusupoBaTh
METO/IbI
peJieBaHTHBIE
aHaJIOTUU.

@DopMyJIMPOBATH OMNpe/IeIeHHs:
NEPIEeHIUKYISIPHBIX — OPSIMBIX B
IIPOCTPAHCTBE; olnpezeeHue
NpAMOM, TEPHEeHAUKYIIPHON K
IIJIOCKOCTH.

Jloxa3bIBaTh! JIEMMY 0
MepHeHIUKYISIPHOCTH JBYX
MapajulebHBIX MPSIMBIX K TPEThel
MPSIMOI; TEOPEMBI O CBSI3U MEKITY
MapajuleIbHOCTBIO TMPSAMBIX U HUX

HEPIEHIUKYISIPHOCTHIO K
IIJIOCKOCTH.

Joka3pIBaTh: TeOpeMy,
BBIPAKAOIILYIO IIPU3HAK
NEePHIEHAUKYISIPHOCTH MPSMOM U
IIJIOCKOCTH; TEOpeMy 0
CyIIECTBOBAaHUU U €IMHCTBEHHOCTHU
IIPSIMOY, IpOXOAsAIIe  uepes
JTAHHY10 TOYKY u
NEPIEHAUKYJSIPHOM K JaHHOU
IIJIOCKOCTH.

HN3o00paxarh B3aUMHO
NEePHNEHAUKYISIPHBIE TOPSIMYI0 U
IIJIOCKOCTB.

®opmMyJIHPOBATH CBOMCTBO

NEePIEeHIUKYIISpa 0 OTHOIIEHUIO K
IIJIOCKOCTH.

IMoayyaTrs npeacraBiieHHe O
3HAUEHUM TEpPHEHAUKYISApa Ui
apyrux oOnacted Hayku (dusmka,

JHEPreTHKA, JIa3epHbIe
TEXHOJIOTHH), B pEAIbHON >KU3HU
(TexHHKa, OKpYKaroIas
00CTaHOBKA).

Joka3bIBaTh YTBEPKICHMS,
CBSI3aHHBIE C MPOECKLUHEH NPSIMOU
Ha IIJIOCKOCTB,
HENEpPIEeHIUKYIIpHYI0 K  3TOH
IIPSAMOM.

Joka3piBaTh TEOpEMY O TpEX
NEPIEHIUKYJIIpaX U TEopemy
obpaTHyl0  TeopemMe O  TpEX
MEPIEHIUKYIISIpax.

[osyuaTs mnpexacrabieHue o006
OpPTOTrOHAJILHOM IPOEKTUPOBAHUH.

Joxa3biBaTh TEOpeEMY 0
IIPOEKIIMH TOUKH Ha IPSIMYIO.

Pemarnb CTEPEOMETPUIECKHUE
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3aJa4u, CBA3AaHHBIC C
NEPIECHIUKYJIAPHOCTEIO IPSIMOU H
IIJIOCKOCTH.

Pemiare mnpukiazHele  3a1aud,
CBA3aHHBIC C HaXOXIACHUCM
TE€OMETPUYECKUX BEJINYHH.

Pemarnb CTEPEOMETPUYECKUE
3aJla4M, CBA3aHHbIE C IPUMEHEHUEM
TEOPEMBI O TPEX NEPIECHANKYIIAPAX,
HaXO0XJICHUEM paccTosiHul,
ITIOCTPOEHUEM ITPOCKLUN.

CpaBHHUBaTh U aHAJIM3HPOBATH
YTBCPIKACHHA C LCIIbIO BBISIBJICHUA
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJIEHUH.

AHAJIM3UPOBATH 7
MO/1eJINPOBaTh Ha A3BIKE
reoMCeTpuu pCaJIbHbIC CUTYyallUH,
CBS3aHHbIC c
NEPIEHAUKYISIPHOCTBIO IPSMON H
IJIOCKOCTH; UCCIIeI0BATH
MMOCTPOCHHBLIC MOJCIIM, B TOM YUCJIC
U C HCIOJIB30BAHMEM arapara
aJireopel

Yr1ibl 1 paccTOSIHUA
(16 v)

[ToBTOpenwue: yroi MEXIY
MPSIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPUSL B  MPOU3BOJIHLHOM

TPEYTOJIBHUKE, TECOPpEMA KOCHUHYCOB.

[ToBTOpEHuUeE: yrona MEXIY
CKpELIUBAIOIIMMUCSA  NPSAMBIMU B
IIPOCTPAHCTBE. I'eomerpuueckue

METOJIbl BBIYHMCIEHUS YIJIa MEXAY
MPSIMBIMU B MHOTOTpaHHUKAX.

JByrpansbii  yroia. CBOHCTBO
JIMHENHBIX YIJIOB IBYITPaHHOTO YIJIa.

[lepneHIuKyIsIpHBIE MJIOCKOCTH.

CaoiicTBa B3aMHO
MEPNEeHIUKYISIPHBIX ~ IUIOCKOCTEH.
ITpu3snak NEPIEHIUKYJIAPHOCTU
IJIOCKOCTEM; TeopeMa O NpsIMOU
IepeceyeHnss  JByX  IUIOCKOCTEH
MePIEeHIUKYISIPHBIX TpeTbei
IIJIOCKOCTH.

[IpssMoyTONBHBIM
napajenenunen; KyO; H3MepeHwus,
CBOMCTBA NIPAMOYTOJIBHOTO
napajuienenunena.  lTeopema 0
JaroHaau MPSIMOYTOJIBHOTO
napajuleJienunena M CIEACTBHE U3
HEE.

CrepeomeTpuueckue u
MPUKJIaHbIE 3aJaul, CBsI3aHHBIE CO

AKTyanu3upoBatb (akTel U
METO/bI IUTAHUMETPUH,
pEJIEBaHTHbIE TEME, IPOBOJIUTH
aHAJIOTUH.

®opmMyMpoOBaTh OIPEICIICHNE
JIBYTPAHHOTO YIJIA.

Jloka3piBaTh CBOMCTBO
paBEHCTBA BCEX JMHEHHBIX YTIJIOB
JIBYTPAHHOTO yTJIA.

Kaaccnduuuposars
JIBYI'pPaHHbIE YTJIbl B 3aBUCUMOCTH
OT UX I'PalyCHOU MEpHI.

®opmMyIMPOBATh OIPEICIICHHE
B3aUMHO MepIEHINKYISIPHBIX
IJIOCKOCTEM.

Joka3pIBaTh TEOpeMy 0
MpPU3HAKE  MEPHEeHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEM.

®opmyMpOBaTH  CIEJICTBHE
(u3 MIpU3HAKa) 0
NEePHNEHAUKYISIPHOCTA  JIOCKOCTH,
KOoTOpast MepIeHANKYISIpHA
IIPSIMOH, 1o KOTOPOH
MEPECEKAIOTCS JIBE TUIOCKOCTH, 3TH
MIJIOCKOCTSIM.

Jloka3pIBaTh YTBEPXKICHHUS O
€ro  CBOWCTBax; TEOpeMy U
CIEICTBHUE M3 HEE O IHaroHaIsIxX
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B3aMMHBIM PaCHOJIOKEHUEM MPSMBIX
Y TUIOCKOCTH.

IToBTOpEeHHE: CKpelMBaKOIIUEC
MpsiMble, MapajyIebHbIE IIOCKOCTU
B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.

[Tapa mapannenbHbIX MIOCKOCTEH
Ha  CKPELIUBAIOLIUXCA  IPSIMBIX,
paccrosinue MEXIY
CKPEIIMBAIOIIUMHUCS  TNPSMBIMA B
MIPOCTBIX CUTYaIUsIX.

OnyckaHnue  NEpIEHIUKYJISIPOB,
BBIUHCJICHHE DPACCTOSIHUI OT TOYKHU
JI0 TOYKH; MPAMOM; TIIIOCKOCTH.

BrrunciieHue paccTosHUN MEXIy

CKPEUIMBAIOIIUMUCS  TPSIMBIMH €
MTOMOLUIBIO MEePIEeHIUKYISIPHOM
IIJIOCKOCTH.

TpéXrpaHHbIid yroy, HEPABEHCTBA
JUISl TPEXTPAHHBIX YTIJIOB.

Teopema Iludaropa, Teopemsl
KOCMHYCOB M CHHYCOB A
TPEXITPAHHOTO  yria.  DJIEMEHTHI
cepuueckoit TEOMETPHH:
reoJIe3nYeCcKue JIMHUMU Ha 3emiie

IIPSIMOYT'OJIBHOTO
napajuiejenumnesna.

Pemate  crepeoMeTpuyecKue
3a1a4u, CBSI3aHHBIE c

NEePHEHANKYISIPHOCTD  MPSAMBIX U
IUIOCKOCTEH, HCTOJIb3YS
[JIAHUMETPUYECKUE bakTel W
METO/IBI.

IMpoBoauts JIOTUYECKHU
KOpPPEKTHBIE JIOKa3aTeIbHEBIC
paccy IaeHust npu perieHnun
FEOMETPUYECKHUX 3a7a4, CBS3aHHBIX
c MEPIICHAUKYISPHOCTHIO
IUIOCKOCTEH.

AHATU3UPOBATH "
MO/1eJIUPOBATH Ha SI3BIKE
T€OMETPUU peajbHbIEe CHUTYAIlUH,
CBSI3aHHBIC c
MEePIECHANKYISIPHOCTBIO MPSAMBIX U
IUIOCKOCTEHA.

MHOrorpaHHuKH
(7 1)

CucreMaTusaus 3HAHUU:
MHoOrorpaHHuK ¥ €ro 3JEMEHTHI.
[Mupamupa. Bungsl UpaMULI.

[IpaBunbpHas nupamMua.
IIpusma. IlpsiMasgs ¥ HakJIOHHasA

npusmsel.  [lpaBunpHasgs  npusma.
[Ipssmont napajulesenuIen,
MPSAMOYTOJIBHBIM ~ NapaJlIeeunes,
KyO.

Beinykiisie MHOT'OI'PaHHUKHU.

Teopema Diinepa. IlpaBunbHbIE U
MOJTyIPAaBUILHBIE MHOTOTPAaHHUKHU

HUccaenoBatb  NOCTPOECHHBIE
MOJCIA, B TOM 4YHCIE U C
HCII0JIb30BaHUEM anmapara
anreopsol.

Pemate npuxnanHele 3anayw,
CBSI3aHHBIC c HAaXO0KJICHUEM
r€OMETPUYECKUX BEJTUYUH

PaGoraTth C  y4eOHHKOM:
3a/1aBaTh BOIIPOCHI, JIeNaTh
3aMe4YaHtsi, KOMMEHTapHUHu.

AHau3UpoOBaTh peuieHue
3a/1a4ul.

Pucosarsb BBIITYKJIBIE
MHOTOIDAaHHUKHA  C  3aJaHHBIMU
CBOMCTBAMU; BOCCTaHAaBIIUBATh
o0t BH/]I BBIITYKJIOTO
MHOIOIDaHHUKAa II0 JBYM €ro
IIPOCKLUSM.

Jloka3bIBaTh CBOMCTBa
BBIITYKJIOTO MHOTOI'PaHHHUKA.

PucoBarsb BBIITYKJIbIE
MHOT'OT'PaHHUKU c pa3HoOu
SUIEPOBOU XapaKTEPUCTUKOM;
HCCJIe10BATh BO3MOKHOCTH
IIOJIyYEHUs pe3yibTara npu
BAPBUPOBAHUU JaHHBIX.

Jloka3bIBaTh CBOIICTBA
IIPaBUJIbHBIX MHOT'OTPAaHHHUKOB.
IlnanupoBarsb [IOCTPOECHUE

MMpaBUJIbHBIX MHOI'OI'paHHUKOB Ha
MOBCPXHOCTAX APYTUX MPAaBUIIBHBIX
MHOTI'OI'paHHHUKOB
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BekTopsl
NPOCTPAHCTBE
(13 4)

IlonsTe BekTOpa Ha IUIOCKOCTH
U B IPOCTPAHCTBE.

CymMmMa u pPa3sHOCTb BEKTOpPOB,
IIPABUJIIO napaenenunena,
YMHOXXEHHE BEKTOpa Ha 4YHCIIO,
pasyoKeHue BEKTopa 1o 6asucy Tpéx
BEKTOPOB, HE JIekKalUlUX B OIHOU
IJIOCKOCTH.

CkansipHoe IIPOU3BENICHUE,
BBIUMCIICHUE YIJIa MEX]y BEKTOpaMu
B IIPOCTPAHCTBE.

[Ipocreiimue 3a1a4u C
BEKTOpaMHU

AxrtyanusupoBaTb  (akTel  u©
METO/bI IIJITAHUMETPUH,
pENEBAHTHBIE TEME, MPOBOAUTH
aHAJIOTUHU.

OnepupoBaTh  NOHATHSMU:
BEKTOp Ha IUIOCKOCTH U B
MPOCTPAHCTBE; KOMIUIaHapHbIE
BeKTOpbl. [IpuBOAUTH mNpUMEpHI
(U3HYECKUX BEKTOPHBIX BEIIMYHUH.

OcBauBarthb MpaBuIa
BBIIIOJIHEHUSI JEUCTBUU CIIOKECHUSA
u BBIYMTAHUS BEKTOPOB,
YMHOKEHUSI BEKTOpa Ha YUCIIO.

Joka3bIiBaTh MIPU3HAK
KOMILUIAHAPHOCTU TPEX BEKTOPOB.

Joka3bIBaTh TeopeMy 0
Pa3oKeHUH JI0O0r0 BEKTOpa IO
TpEM JaHHBIM HEKOMIUIAHAPHBIM
BEKTOpaM.

IIpumeHnsaTh IpaBuIa
BBIIIOJIHEHUS JECUCTBUN CIIOKEHUS
u BBIYUTAHUS BEKTOPOB,
YMHOKEHHUSI BEKTOpa HAa YUCIIO IIPU
pELIEHUH 33a]1a4.

Haxonutb KOOPJIMHATHI
BEKTOpa B JaHHOM Oa3uce U
CTPOUTH BEKTOP o ero
KOOpJMHATAM.

Bcenomuauts onpeerneHue
CKaJISIPHOTO YMHOXKEHUSI M  €ro
CBOMCTBA. BBIYUCIATH ¢ TOMOLIBIO
CKQJISIPHOTO  YMHOKEHHSI  JUTMHBI
BEKTOPOB, YIVIBI MEXIy HHUMH,
YCTaHaBJIUBATh
NEePHEHANKYISIPHOCTh BEKTOPOB.

AHau3UpoOBaTh "
MO/eJIMPOBAaTh Ha SI3bIKE
FEOMETPUU PEAIbHBIE CUTYaLHH,
CBSI3aHHBIE c buznuecKkuMu
BEKTOPHBIMHU BETUYMHAMHU.

Hcnoan3oBath npu pelieHUH
3a71a4, CBSI3aHHBIX C BEKTOpamMu B
MPOCTPAHCTBE, MIAHUMETPUUYECKUE
(bhakThl 1 METOJIBI

JABukenust
(S4)

JIBrkeHus MPOCTPAHCTBA.
OtobpaxeHusl. JBrxeHust u
paBeHCcTBO (uryp. OOmmme cBoicTBa
TIBYOKEHHH. Buner JIBHKEHHH
rapajuleIbHbII IIEpEHOC,
[EHTpaTbHAas CUMMETPHS,
3epKagbHas CHUMMETPHS, MOBOPOT
BOKpyr mnpsimoil. IIpeoOpazoBanust

CBoOogHo OIepupoBaTh
MOHATUSIMU: 0TOOpakeHHE
NPOCTpaHCTBAa Ha ce0si, JBU)KEHUE
MIPOCTPAHCTBA; [EHTpaJIbHAS,
oceBasi M 3epKalbHas CHUMMETpUH,
MapajuIeIbHbII IIEPEHOC;
paBeHCTBO U Toji00ue Guryp.

Jloka3pIBaTh yTBEPXKJICHHS O
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nono6us. [Ipsmas u cdepa Ditnepa.
I'eomeTpuueckue  3amauu
MPUMEHEHHE JIBIKEHUS

Ha

TOM, UYTO ILIEHTpajbHas, OcCeBas M
3epKajbHas CUMMETpUH,
napajvieIbHbIN MEPEHOC SIBISIOTCA
JIBUKCHUSIMHU. BbinoHATH
peoOpa3oBaHUs MOT00HS.

OnepupoBaTb  NOHATHUSIMHU:
npsimasi u chepa Ditnepa.

Pematnb reoMeTpHUUYecKre
3a/1auun c WCIIOJIb30BAHUEM
IBYDKECHUH.

HUcnoan3oBath npu pelieHUH
3a1a4 JABW)KCHUSI IPOCTPAHCTBA U
MX CBOWCTBA.

CpaBHuBaTh u
aHAJIM3MPOBATb YTBEPXKICHUS C
LENbI0  BBISIBICHUS  JIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccy X IeHHUI.

HccaenoBarhb
MOJICIIH.

Hcnoab3oBaTh

pecypchl

IIOCTPOCHHLIC

mudpoBbIe

11 xnacc (ne menee 105 4)

Ha3panue pa3zngena
(TeMbI) Kypca
(KOJIHYECTBO YacoB)

OcHoBHOE€ COoAECPKaAHUC

OcCHOBHBIE BH/bI
AeSITeIbHOCTH YUYALIMXCS

AHaJIuTHYECKAA
reoMeTpus
(15 9)

[ToBTOpEHue:
BEKTOpa  Ha

KOOpJMHATbI
IUDIOCKOCTH ¥ B
MIPOCTPAHCTBE, CKaJIspHOE
IIPOU3BENCHUE BEKTOPOB,
BBIUHCIICHUE YTJIa MEKIY BEKTOpaMu
B IIPOCTPAHCTBE. YpaBHeHME
NpsIMOM, NPOXOJSIIEH Yepe3 [Be
TOYKH.

YpaBHEHHE TIIOCKOCTH, HOPMAJIb,
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax

BekTopHoe MPOU3BEACHHUE.
JInneliHbIE HEPABEHCTBA, JIMHEMHOE
MIPOrpaMMHUpPOBaHHE

AHanuThueckne METoAbl pacuéra
yria MEXy MPSIMBIMU u
IUIOCKOCTSIMH B MHOIOTPaHHHUKAaX.
@opMyna paccTOSTHUSA OT TOYKH [0

AKTyanusupoBaTh
METO/IbI
pEJEeBAHTHBIE
aHAJIOTHH.

CBoauThL eiCcTBUS C
BEKTOpaMHU K aHaJOTUYHBIM
JIEUCTBUSM C UX KOOPJAHMHATAMH.

Bcenomuurhb oIpeeIIeHne
CKaJISIPHOTO YMHOXXEHUS M €ro
CcBoOMCTBA. BEIUMCIATH ¢ MOMOIIBIO
CKaJISIPHOTO  YMHOKEHHUS  JIJTUHBI

bakTel U
IUTAHUMETPHH,
TeMe, TPOBOJIUTH

BEKTOPOB, YIJIbI MEXAY HHUMH,

YCTaHaBJIUBATh

MEPIIEHAUKYIISAPHOCTH BEKTOPOB.
BouiBoaurth YpaBHECHHE

TUIOCKOCTH U (hOPMYJTy PACCTOSHUS
OT TOYKH JI0 TJIOCKOCTH.

IIJIOCKOCTH B KOOPMHATAX. Pemare  3agaun,  couerad

HaxoxxneHne  paccTOssHMM  OT | KOOPAMHATHBIL W BEKTOPHBIN
TOYKH JI0 IUIOCKOCTH B KyO€ U | METOJIBI.

MIPaBUJILHON UPAMUJIE IIpoBoanTs JIOTUYECKHU

KOPPEKTHBIE A0Ka3aTeJbHbIE

pacCy:KIeHusi  TpHU  PEIICHUH
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reOMETPUUYECKUX 3a1a4y Ha
IpPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/A.

AHAJIN3UPOBATH u
MO/1eJINPOBAaTh Ha A3BIKE
IeOMETPUM pealibHble CHUTYyallUu,
CBA3aHHBIC BCKTOpaMu u
KOOp/IMHATaMH.

HccnenoBars IIOCTPOEHHBIE
MOJeId, B TOM 4YHMCIe U C

MCII0JIb30BaHUEM amnmnapara
anreopswl.
Hcnoab30BaTh KOMIBIOTEPHBIC
MPOrPaMMBI.
3HaKOMHUTBCSI C  HCTOpUEH
pa3BUTHS MaTEMaTHKU
IoBTOpEHMUE, Ceuenus MHOTOTPaHHHUKOB: CTpouThb ceueHusl.
00001IeHne CTaHJIapPTHbHIE MHOTOTPaHHUKH, Pemiate  cTepeomeTpuueckue
cUcTeMaTU3alus METOJ CJICJIOB, CTaHJapTHBIC | 3a7a4u Ha JTI0Ka3aTeIbCTBO
3HAHUI IUIOCKOCTH, MEPECeUeHUs] MPSIMbIX U | MATEMaTHYECKUX OTHOIICHHUIA,
(15 gyacoB) IUIOCKOCTEM HaXOXJICHUE reOMETPUUYECKUX
[TapannensHbie npsiMble U | BeJIMYUH ([UIMH, YTJIOB, IUIOIIAJIEH,
IJIOCKOCTH: TMapajuieNibHbIE CeUeHus, | O0BEMOB).
pacuéT OTHOIICHUH, YIJIBI MEXKIY Hcnonb3oBaTh MpU pelieHUU
CKPEIIMBAOIIUMUCS TIPSIMBIMU CTEPEOMETPUUYECKUX 3a/1a4
[lepnennukymnspHble TpsMble U | INIAHUMETpUYecKue  (HakTel U
IJIOCKOCTH:  CTaHJAApTHBIE  TAaphl | METOJIBI.
MEPIEeHIUKYISIPHBIX TJIOCKOCTEH U IIpoBoauTh JIOTUYECKH
MPSIMBIX, CUMMETPHUHU | KOPPEKTHBIE JIOKa3aTelIbHbIC
MHOTOTPaHHUKOB, TEOpeMa O TPEX | pacCy IACHUS npu pelieHuu
MEPIICHIUKYIISIpax, BBIYHCIICHUSI | CTEPEOMETPUUYECKUX 3a]1ay.
JUIMH B MHOTOTpaHHHUKaX CpaBHUBATH U
[ToBTOpeHwue: MJIOMIAIM | AHAJIU3UPOBATH peanbHbIe
MHOTOYTOJILHUKOB, (OPMYJBl JISl | CUTyalllH u BBISIBIISITD
ioaaen, cooopakeHus mogo0us. | BO3SMOXHOCTh €€ MOJETHUPOBAHUS
[Tnomanu CEUYCHUH | Ha A3BIKE TEOMETPUH.
MHOTOTPaHHUKOB: IO MopenupoBathb peanbHyI0
MOBEPXHOCTEH,  pa3pe3aHusi  Ha | CUTYalMI0 Ha SI3bIKE T€OMETPUU H
4acTu, COOOpaKeHUsI MOA00HS uccjiea0BaTh MOCTPOEHHBIE
MOJAENd, B TOM UHCIE M C
UCIIOJIb30BaHUEM amnmapara
anreOpsol.
Hcnonb30BaTh KOMIBIOTEPHBIE
IPOTPaMMBI IIPU PEIICHHUH 3a/1a4.
O0bém O6béM Tena. O6beMm CBoOoaHo ONepUpoBaTh
MHOTOrpaHHHKA MPSIMOYTOJBHOTO TMapaieNienuneaa. | MOHATHAMU: 00bEM Tena, 00BEM
(17 9) 3amaun 00 yaBoeHWH Ky0Oa, O | IPSIMOYTOJBHOTO
KBaJIpaType Ky0a; 0 TPUCEKIUH yIJIa. | Mapajielenumnesa.
CrepeomeTpruyueckue 3a/1a4u, ®opmyMpoOBaTh  OCHOBHBIC
CBSI3aHHBIE c 00BEMOM | cBOCTBA OOBEMOB.
MPSIMOYTOJIBHOTO TTapasuIeeuIe 1a. Joka3piBaTh  TEOpemy 00
[Ipuknagueie 3ajauu, CBs3aHHBIE | O0BEME MIPSIMOYTOJIBHOTO
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c BBIYMCIICHHUEM 00BEMa
MPSIMOYTOJIBHOTO NTapajuieienunes1a.

OOBEM MPSIMOI TPU3MBI.

CrepeomMeTrpuueckue 3a/a4u,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
npsamoil  npusMmbl.  [lpuknagHbie
3aaud, CBS3aHHBIE C OOBLEMOM
NPSAMOU MPU3MBI.

Breruncnenue 00bEMOB  Tenm ¢
MTOMOMUIBIO oTpeenEHHOro
uHTerpata.  OOBEM  HAKJIOHHOU
MIPU3MBI, TUPAMHU/IBL.

®opmyna o00bEMa IUPAMUIBIL.
OtHoleHNEe O0BEMOB MHUpaMHUI C
OOIINM YTJIOM.

CrepeomMeTrpuueckue 3a/1a4u,
CBSI3aHHBIE C 00BEMaMU HAKIIOHHON
MIPU3MBI, TAPAMH/IBI.

[IpuknanHele 3agaud MO TeMe

«O0BEMEI  Tell», CBSA3aHHBIE C
00BEMOM  HAKIIOHHOW  TPU3MBIL,
MMUPAMU/IBI.
IIpumenenne 00BEMOB.
Brruucnenue paccTostHuA ity
IIJIOCKOCTH

napajiejenunena, CiaeACTBUS U3
HEE.

Pa3pe3aTn MHOTOI'PaHHUKH,
MePeKIIabIBaTh YACTH.

Pemate  crepeomerpuueckue
3aJlauu, CBSI3aHHbIC C BHIYUCIICHHEM
00BEMa PSIMOYTOJILHOTO
napajuieNienumnena, IpusMbl.

CpaBHuBaThH U
AHAJIM3MPOBATh YTBEPXKICHUA C
LENbl0  BBISIBICHUSA  JIOTMYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXICHHUI.

AHAJIN3UPOBATH ]|
MO/1eJINPOBaTh Ha SI3bIKE
reOMETPUH pealbHbIE CHUTYalluH,
CBsI3aHHbIE c 00BEMOM
IPSIMOYTOJIbHOTO
napajuieNienunenaa,
MIUPAMU/IBI.

HccaenoBarhb
MOJIEIH, B TOM
UCIOJIb30BaHUEM
anreopsol.

BoiBoauTh OCHOBHYIO
UHTETpaIbHYI0  opmyny  ams
BBIUHCIICHHS] 00bEMOB TEJl.

Joka3piBaTh  TEOpemy 00
00bEéMe HAKJIOHHOHW TpPHU3MBI Ha
IpUMepe TPEYrojJbHOW MpPU3MBI U
JUIS1 IPOU3BOJIBHOM MTPU3MBI.

IIPU3MBEI,

IOCTPOCHHBLIC
qucie u C
alrapara

Joka3piBaTh  TEOpemMy: 00
00BéMe MUPAMHU/IBI,
(dbopMyIIMpoBaTh CIEJICTBUS U3 HEE:
00BEM  yCEUY€HHOM  MHUpaMUIBIL.
BeiBOoguTH bopmyiy JUTS
BBIUUCIICHUSI OOBEMOB YCEUEHHOM
MAPaAMUIBI
Tena BpalleHH. [Munuaapuyeckas NOBEPXHOCTD, CsoOogHo ONepHUpOBATH
Cdepa u map. | odpasyroiue HATUHAPUYECKONW | MOHATHAMM: HATUHAPUYECKast
KomOnnanms TeJI | IOBEPXHOCTH. MOBEPXHOCTh, LuInHAp. H3y4arth
BpallleHus 7| Hununanp. IlpsMoil  KkpyroBoil | ciocoObl IOJIy4EeHUS
MHOI'OrPAHHHKOB nuvHap. Ilnomane MOBEpPXHOCTH | HMIMHAPUYECKOW  MOBEPXHOCTH,
(24 9) IWJINH]IPA. OWJINH]IPA.

Konnueckas IIOBEPXHOCTb, M300paxkars LUIUHAD U €T0
oOpa3syrorue KOHUYECKOW | CeYeHHMsI IIIOCKOCTHIO.
nosepxHoctu.  Konyc.  Ceuenue CBoOogHo ONepHupoOBaTH
KOHYyCa IJIOCKOCThIO, MapaiebHONW | HOHATHAMM: KOHUYecKast
IIJIOCKOCTH OCHOBaHHUsA. YCEYEHHBIM | IOBEPXHOCTh, KOHYC, YCEYEHHBIN
KoHyc. M300pakeHne KOHYCOB U | KOHYC. Nzyuats CIIOCOOBI
YCEUEHHBIX KOHYCOB. MOJIy4EHUs KOHUYECKOMN

[Tmomane GOKOBOWM MOBEPXHOCTH

IMOBEPXHOCTHU, KOHYCA.
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U IIOJIHOYM ITOBEPXHOCTU KOHYCA.
CrepeoMerpuueckrue 3a1a4d Ha
JIOKa3aTelIbcTBO M BBIYUCIICHHUE,
IIOCTPOCHUEM CEYECHHH LWIMHIPA,
KOHYyCa.
IIpuknanHble 3a1a4u, CBS3aHHBIE
C UWIMHAPOM

Cdepa u map.

[Tepeceyenue cheppl U mapa c
wiockoctelo. Kacanme 1mapa wu
cheppl  TWIOCKOCThIO. Bug u
n300pakeHue napa.

VYpaaenne cheprr. [lnomanp

cdepsl 1 e€ yacTeil.

Cummerpus chepsl u mapa.

CrepeoMeTpHUecKHe 3alaud Ha
J0Ka3aTeIbCTBO W BBIYUCIICHHE,
CBsi3aHHBIE CcO cdepoll W mapom,
MOCTPOCHUEM ux ceueHU i
TUIOCKOCTBIO.

[IpuknaaHbie 3a1a4u, CBSI3aHHBIC
co cepoii u mapom.

[ToBTOpEeHUe: OKpPYKHOCTh Ha
TUIOCKOCTH, BBIYHCIICHHS B
OKPY>KHOCTH, CTAaHJIaPTHBIC TIOA00HSI

Pazanunble KOMOMHAIIMKM — TENI
BpalIeHUsI U MHOTOIPAHHHUKOB.
3amaun mnmo Teme «Tema wu

IMOBCPXHOCTHU BPAILLICHU

M300paxkars KOHYyc U €ro
CEUeHMs MIOCKOCThIO, MPOXOAIEH

yepe3 0Cb, U  INIOCKOCTBIO,
NEePIECHIUKYISPHOH K OCH.
BoiBoauTs  Qopmyinsl Ui

BBIUMCJICHHSI OOKOBOH M IIOIHOM
ITIOBEPXHOCTEN TEJ BPALLECHHUS.

Pematp  cTrepeoMeTpuUecKHe
3aJja4yd, CBS3aHHBIC C TeEIaMH
BpaIeHusl, HaXO0XXIECHHEM
mIiomaad OOKOBOM M ITOJHOM
MMOBEPXHOCTH, MOCTPOEHUEM
CCUCHMIA.

Hcnoab3oBaTh NpH pEHICHUH
3a/a4 MJIAaHUMETPUIeCKre (HaKThl U
METOEI.

CpaBHUBATH u
AHAJIM3MPOBATh YTBEPXKJICHUSA C
LEJIbI0  BBISBICHUS  JIOTUYECKU
KOPPEKTHBIX U  HEKOPPEKTHBIX
pacCyXICHUM.

AHau3upoOBaTh u
MO/eJIMPOBATh Ha S3bIKE

reoMCeTpruu pCajJbHbIC CUTYyallUU,
CBA3aHHBIC C KOHYCOM n

LUJIAHIPOM.

HccaenoBath  IOCTPOECHHBIE
MOJZIETH, B TOM 4YHCIE U C
UCIOJIb30BaHUEM anmapara
ayreopsl

AKTyanu3upoBatb (GakThl U
METOAbI IIaHUMETPHUH,
peneBaHTHbIE TeMe, HPOBOAMTH
aHAJIOTHH.

CoOogHo ONepHUpOBATH

noHsiTusIMuU: chepa u map, LEHT,
panuyc, nuamerp chepsl 1 mapa.

HccaenoBath B3aMMHOE
pacroyioxKeHue cdepsl u
IUIOCKOCTH.

@opMyJIMpPOBATH ONpeAcIeHUE
KacaTeIbHON TUIOCKOCTH K cdepe.

Jloka3pIBaTh  TEOPEMBI O
CBOMCTBE W NMPHU3HAKE KacaTeIbHOM
TJIOCKOCTH.

BeiBoguts  Qopmyny
BBIUMCIICHHS]  TUIOIIATN
yepes3 paanyc chepsl.

Pemiate  cTepeomeTpuuecKue
3aJauu, CBS3aHHBIE CO CQepoil u
[1apoOM, HAaXOXKICHHEM  IUIOIIATN
chepsl B e€ YacTeld, MOCTPOCHUEM

TSt
cdepsl
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ceueHuit cepsl U mapa.
AHaJIM3UPOBaATH "
MO/1eJHPOBATH Ha S3BIKE
TCOMETPHH peallbHbIC CHTYAIIHH,
CBSI3aHHBIC C APOM H cPepoil.
Pemarts mnpocteie 3amaud, B

KOTOPBIX burypupyror
KOMOMHAIIMM TeJN BpalleHUus |
MHOTOT'PaHHHUKOB.

Hcnonb3oBath IpU pelIeHUU
3ajad, CBs3aHHBIX cO cdepolr u
1apom, MjaaHuMeTpudeckue (akThbl
U METOJIBI.

Pemiate  cTepeomeTpuueckue
3aJauM, CBSI3aHHbIE C  TeJlaMHU
BpallleHUsl, TOCTPOCHUEM CEUYCHHI
TENn BpalieHusi, ¢ KOMOWHAIMSIMHU
TEJ BpallleHHs] 1 MHOTOTPAHHUKOB.

IIpoBoauTh JIOTUYECKH
KOPPEKTHBIE JIOKa3aTelIbHbIC
paccyxaeHus npu pelieHuu
T€OMETPUYECKUX 3aJ1a4, CBSI3aHHBIX

c MePIEeHIUKYIISIPHOCTHIO
IJIOCKOCTEM.

AHAJIN3UPOBATH u
MO/1eJIMPOBaTh Ha SI3BIKE

reOMETPUM pealibHble CHUTYallUu,
CBA3aHHBIC C MHOT'OT'paHHUKAMMU.

HccaenoBath  IOCTPOECHHBIE
MOJEIM, B TOM 4YHCIE U C
HCII0JIb30BaHNEM anmnapara
aJIreOphl.
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ILnomaan
MOBEPXHOCTH

00bEMBI KPYIJIBIX TeJl
9 v)

Hu

O6bém nmnmuaapa. Teopema 00
00BEME TIPSMOTO ITUITUH/PA.

Ilmomangu OOKOBOM U IIOJIHOM
MMOBEPXHOCTH LIUJIUHIPA.

Brrunciienne 00bEMOB TeEa ¢
ITOMOIIILIO onpenenéHHOro
unTerpana. O6bpEM KoHyca.

IImomanu OOKOBOII W MOJMHOM
MMOBEPXHOCTH KOHYCA.

CrepeomeTpryuecKkue 3aJa4H,
CBSI3aHHBIE C BHEIYMCIICHUEM 00BEMOB
HUAJIUHIpA, KOHYCA.

[Ipuxiiaguple 3amadud IO TEMeE
«O0BEMBI U TUTOITAAN TTOBEPXHOCTEN
TEIL.

O0béM mmapa ®  IIapOBOTO
cektopa. Teopema 06 006bEMe TIapa.
[Tnomane chepsr.

CTGPCOMeTpI/I‘IeCKI/Ie 3aJadu,
CBSI3aHHBIC C BBIYHMCIICHHEM 00BEMOB
mapa, mapoBoro CCIrMCHTA,

IIIAPOBOTO CEKTOPA.

[Ipukiaguple 3amauyu MO TEMe
«O0BEMEI  Tell», CBSI3aHHBIE C
00BEMOM I11apa U TJIOMIAIBI0 CPEPHI.

COOTHOIIEHHUS MEXIY
ILIOIIAAIMHU MMOBEPXHOCTEH u
00bEMaMH IMOJOOHBIX TEJL.

[TonoOHBIE TENIa B MPOCTPAHCTBE.

N3menenne 00BEma pu
no0ouu.
CrepeomeTpuueckue 3a/1a4u,

CBSI3aHHBIE C BBIUMCIEHUEM 00BEMOB
TeJ U IUIOLAie! TTOBEPXHOCTEH

CsoOoagHo ONepHpOBATH
MOHATHSAMU 00BEM Tena,
TUIOMIA/Ib TOBEPXHOCTH.

@®opmMyIMpoBaTHL  OCHOBHBIC
CBOICTBa 0OBEMOB.

Jloka3pIBaTh TeopeMbl: 00
00béMe 1MHApa; 00 00BEMe

KoHyca. BeiBoguTh (hopmynsl ais
BBIUUCIICHUSI 00BEMA yCEUEHHOTO

KOHYca.

HccnenoBars IIOCTPOEHHBIE
MOJEId, B TOM 4HCIe U C
HCII0JIb30BaHNEM anmnapara
anreOpsl.

3HaTh BO3MOXHOCTH DEIICHUS
3a/lay Ha MOCTPOCHHUE LUPKYJIEM U
JIMHEHUKOIA, 0 KJIACCHMYECKUX
HEepa3penIMMBbIX 3a/1a4ax.

CBo0Goano OnepupoOBaTH
NMOHATUSMM: IIIAPOBOM CETMEHT,
IAPOBOM CJIOW, IIAPOBOM CEKTOP,
OCHOBaHHWE U BBICOTA CETMEHTA,
OCHOBaHME U BBICOTA IIAPOBOIO
CJI041.

BeiBoauts  dopmynbl  ans
HaxOXJeHUs OOBEMOB IIAPOBOIO
CEerMEeHTa, IapOBOTO  CEKTOpa,
ionaau cepel.

Jloka3pIBaThH
00bEMe 1mapa.

Pemate  crepeomerpuueckue
3aJa4d, CBA3aHHBIE C OO0BEMOM
mapa, 1apOBOTO CErMeHTa,
[IapOBOTO  CEKTOpa,  IUIOUIAJIbIO
cdepsl.

CpaBHUBATH u
aHAJIM3MPOBATb YTBEPXKICHUS C
[EJTbI0  BBISABICHUS  JIOTUYECKH
KOPPEKTHBIX U  HEKOPPEKTHBIX
paccyXIeHHUI.

AHaJIM3MPOBATH u
MO/1eJIMPOBaTh Ha SI3BIKE
F€OMETPUU peaJbHbIE CUTYyaluH,
CBSI3aHHBIE C 00BEMOM IMIapa,

TeopeMy 00

IapOBOIO0  CErMEHTa, IIApPOBOTO
CerMeHTa, TUIOMIAIbI0 C(HEpHI.

CBoOogHo ONepHupoOBaTH
MOHATHEM: I[IOJ00HLIE Tejla B
MIPOCTPAHCTBE.

Boruncaste O0O0BEMBI TEI C
ITOMOIIILIO onpeaeneéHHOro
WHTEeTrpaa.
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Pemate  crepeomerpruueckue
3aJa4H, CBSI3aHHBIC C
COOTHOLICHHUAMU MCKOY
IIOWAAAMHA  IIOBEPXHOCTEH U
00BbEMaMu TOJOOHBIX TEIL.

IIpoBoauTn JIOTUYECKH
KOPPEKTHBIE JA0Ka3aTeJbHbIE
PACCYKACHUsI  IIpM  DPELICHUU
FCOMCTPHUYCCKUX 3a4a4, CBA3aHHBIX
C BBIYMCICHHEM OOBEMOB TEl C

IMOMOLIBIO ONPENCIEHHOTO
UHTErpana, HaXO0XJICHUEM
COOTHOUIICHUSI MEXY IUIOIMAIIMU
MOBEpXHOCTEN u o0BEMamMu
MOTIOOHBIX TEI.

AHAJIN3UPOBATH u
MO/1eJIMPOBaTh Ha SI3BIKE

reoMCeTpruu pCajbHbIC CUTYyaAllUU,
CBA3aHHBIC C 00BEéMaMHu nu
IMOBEPXHOCTAMU TCI, Ha
JO0Ka3aTCJIbCTBO M Ha HAXOXKACHHC
reOMCTPHUICCKUX BCIINYHNH
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IMoBTOpEHHE,
000011IEHNE
cHCTEeMATH3 AU
3HAHHMH
25 4)

Ob6o06mraromiee MIOBTOPEHUE
MOHATUH W METOJIOB  Kypca
r€OMETpUU 10-11 KJIACCOB,
CUCTeMAaTH3alusl 3HAaHHH.

Hcropus pa3sBUTHUA
CTEepEOMETPUU KaK HAyKd U e€ polib
B pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX M  KOMIIBIOTEPHBIX
TE€XHOJIOTHI

Pemate  crepeomerpruueckue
3a1a4u Ha J0Ka3aTeNIbCTBO
MaTeMaTUYeCKUX OTHOILICHUH,
HaxO0XJICHUE F€OMETPUUYECKUX
BEJIMYUH (IUIMH, YTJIOB, TUIOMIAICH,
00BEMOB).

HUcnoan3oBath npu peHICHUN
CTEPEOMETPUUYECKUX 3a1a4
IUTAHUMETPUYeCKHe  (akThl |
METO/BI.

IMpoBoauts JIOTUYECKHU
KOPPEKTHBIE JI0OKa3aTeJIbHbIE
paccy IaeHust npu pelieHuun
CTEPEOMETPUUYECKUX u
IJIAHUMETPUYECKUX 3a/1a4.

CpaBHuBaTh ]|
AHAJIM3UPOBATH peanbHbIe
CUTyaluu u BBISIBIIATH

BO3MOKHOCTh €€ MOACIINPOBAHUA
Ha A3bIKC TCOMCTPHUH.

MopenupoBatb pealbHyI0
CUTYyaIlMI0 Ha SI3BIKE T€OMETPUU H
uccjie10BaTh MOCTPOCHHBIE

MOJIE€IM, B TOM 4YHCIE U C
UCIOJIb30BaHUEM anmapara
anreopsol.
Hcnoab30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMbI IIPU PELICHUH 3a/1a4.
IMoayyaTrs mnpeacTaBjieHue o
reOMETPUN KaK O pa3BUBAIOLIEHCSA

HayKe, HCCIIEIYIOIIEN
OKPYXaIIIUA MHp, CBI3aHHOU C
peanbHbIMU 00BEKTaMH,

IIOMOTAOIIEH pEIUTh pealbHbIC
JKU3HEHHBIE CHUTyalluh O pOJH
CTEpEOMETPUN B pa3BUTUHU
COBPEMEHHBIX  WHJKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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«BEPOATHOCTDb U CTATUCTUKA»

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

VYueOublil Kypc «BeposSTHOCTh U CTaTUCTHKA» YIITyOIEHHOTO YPOBHS SIBJISICTCS MPOJOKEHUEM
U Pa3BUTHEM OJHOMMEHHOTrO y4eOHOro Kypca yriayOnEHHOTO YpOBHS OCHOBHOW mikoibl. Kypc
npeaHasHaueH Js GOPMHUPOBAHUS Y OOYYAIOIIUXCA CTAaTHCTUYECKON KyJIbTYPhl U MOHUMAHHS POJU
TEOpUU BEPOSTHOCTEH KaK MaTeMaTH4YeCKOro WHCTPYMEHTa JIsi H3y4YeHUs CIy4dyalHBIX COOBITHIA,
BEJIMYMH U mpoueccoB. [Ipu m3ydeHun kypca oOoramiaroTcs NMpeACTaBICHUS ydalluXcs O MeToAax
UCCIIEIOBaHUsI M3MEHYMBOIO MHpa, pa3BUBAETCS IMOHMMaHHWE 3HAYUMOCTH U OOLIHOCTHU
MaTeMaTUYECKUX METOJIOB MO3HAHUS KaK HEOThEMIIEMON YaCTH COBPEMEHHOI'O €CTECTBEHHOHAYYHOIO
MHPOBO33PEHUS.

CopepxaHue Kypca HaIpaBJIEHO Ha 3aKpEIUICHUE 3HAHUMN, MOJIYYEHHBIX NPU M3YyYEHUU Kypca
OCHOBHOM IIKOJIbl U HAa Pa3BUTHE MPEJCTABICHUN O CIy4alHbIX BEJIMYMHAX U B3aUMOCBS3AX MEXKIY
HUMU Ha BaXXHBIX IPUMEpax, CIOKETbl KOTOPBIX OUEPIHYTHI U3 OKpY:Karoliero Mupa. B pesynbrare y
o0yJaromuxcs JIOJDKHO COPMHUPOBATHCS TMPEACTABICHUE O HamboJiee yHMOTPEOUTEIBHBIX M OOIIMX
MaTEeMaTHYECKUX MOJENSAX, UCIOIb3yEeMbIX JJIs OMUCAHHS aHTPOIOMETPHUECKUX U JIeMOTpapuIeCcKIX
BEJIMYMH, TOTPEIIHOCTEH B pazNUYHBIE POJa H3MEPEHUSX, IJIUTENbHOCTH Oe30TKa3HOW paboThl
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHHMI M TMPOIIECCOB B OOIIECTBE. YUeOHBIN
Kypc sBisieTcs 0a30if AJii OCBOCHHUS BEpPOSITHOCTHO-CTATUCTHYECKMX METOJ0B, HEOOXOAMMBIX
CHELMATIMCTaM HE TOJIbKO HHKEHEPHBIX CHELMATbHOCTEN, HO TAK)KE COLUAIBbHBIX U IICUXO0JIOTMYECKHUX,
MOCKOJIBKY COBPEMEHHBIE OOIIECTBECHHBIE HAYKH B 3HAYMTEIHLHON Mepe UCIOIB3YIOT arnapaT aHajan3a
00bIIMX JNaHHBIX. [leHTpaJIbHYI0 YacTh Kypca 3aHMMaeT OOCYKICHHE 3aKOHA OOJBIIMX YHCET —
(byHIaMEHTAIBHOTO 3aKOHA MPHPOJIBI, UMEIOIIETO MaTEMATHIECKYIO (hOpMAaTTU3aIHIo.

B coorBercTBMM ¢ yKa3zaHHBIMHM II€JSIMHM B CTPYKType ydeOHoro kypca «BeposTHocTh u
CTaTUCTHKa» CpeAHEH IIKOIbl Ha YIIIyOJE€HHOM YpOBHE BBIJENCHBI OCHOBHBIE COJEpKaTelbHbIE
muHun: «CiryyaiiHble coOBITHS U BepoATHOCTU» U «CiydaiiHble BETMYMHBI U 3aKOH OOJIBIINX YHCET.

IToMHMO OCHOBHBIX JIMHUI B KYypC BKJIIOUEHBI 3JIEMEHTHI TEOpUH IpadoB U TEOPUHU MHOMKECTB,
HeoOXOIUMBIE [UIsl TMOJHOLEHHOTO OCBOGHMSI MaTepualla JaHHOIOo Y4eOHOro Kypca M CMEXKHBIX
MaTeMaTHYECKUX YUYEOHBIX KYypPCOB.

Copepxanne muHUM «CiydaiiHble COOBITHSI M BEPOSITHOCTU» CIIY>)KMUT OCHOBOM  JJist
(GhopMHUpPOBaHMS TPEACTABICHUM O pacHpeleNieHUd BEPOSTHOCTEH MEXIY 3HAYCHUSIMU CITyYalHBIX
BEIMYMH. BakHy!0 4acTb B JTOM COAEP>KATEIBHOW JIMHUM 3aHUMAET M3yUYEHUE I€OMETPUYECKOro U
OMHOMMAJIBHOTO pacrpeielIeHni U 3HAKOMCTBO € MX HENPEPhIBHBIMHM aHAJIOTaMH — ITOKa3aTeIbHBIM U
HOPMAaJIbHBIM PACIIPENETICHUSAMM.

Tembl, CBs3aHHBIE C HENPEPBIBHBIMU CIIy4allHBIMH BEIMYMHAMU U PaclpeAcieHUsIMH,
aKLEHTUPYIOT BHUMAaHHE HIKOJBHUKOB Ha ONMCAHMM U M3YUYEHUM CIy4YailHBIX SBJIEHUH C IOMOIIBIO
HenpepbelBHBIX  (yHKUMHA. OCHOBHOE BHUMaHHE YJEIS€TCS MOKa3aTelbHOMY W HOPMallbHOMY
pacrpeneeHusIM.

B kypce mnpeaycmaTpuBaeTcs O3HAKOMHUTEIbHOE MW3Y4Y€HHE CBSI3U MEXKIy Cly4yailHbIMU
BEJIMYMHAMU M ONHCAHUE ATOU CBSI3U C MOMOILBI0 KOAIPPUIIMEHTa KOPPENIALUA U €ro BHIOOPOYHOIO
aHajiora. JTH DJIEMEHTBI COJIEP>KaHUS Pa3BUBAIOT TeMy «/luarpammsl paccenBaHMs», U3YUYEHHYIO B
OCHOBHOM IIIKOJIE, U BO MHOTOM OIHPAIOTCS Ha CBEJCHUS U3 KypCOB anreOpbl U T€OMETPUH.
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Emé omuH sneMeHT conaepKaHusi, KOTOPBIM Npeayiaraercsi Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCIIE0OBATEIHHOCTh CIIYYalHBIX HE3aBHUCHMBIX COOBITHI, HACTYMAIOMUX B CIUHUILY BPEMCHH.
O3HaKOMJICHHE C PACIpe/Ie]ICHHEM BEPOSITHOCTEH KOJMYECTBA TAaKMX COOBITHI HOCHUT Pa3BUBAIOIIUN
XapakTep W SBISAETCA aKTyaJdbHBIM IS OyAaymux aOWTYpHUEHTOB, TOCTYHAIOIUX Ha ydeOHBIC
CIEIUAaIbHOCTH, CBSI3aHHBIC C OOIIECTBEHHBIMU HAyKaMH, TICUXOJIOTHEH U YIIPaBICHUEM.

MECTO KYPCA B YYEGBHOM I1JIAHE

B YuebHoM mnane Ha u3y4yeHue yueOHOro Kypca « BeposTHOCTh U cTaTUCTHKAY Ha YIiyOIEHHOM
ypoBHE OTBOAMTCS | ydeOHBIN Yac B HEJENIO B TEYCHHUE KaXI0T0 rojaa o0ydeHus, Bcero 70 yueOHBIX
4acoB.

IINTAHUPYEMBIE IPEIMETHBIE PE3YJIBTATbBI

OcBoenne y4eOHOro Kypca «BeposSITHOCTh M CTaTHCTHKa» Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHMs JOJDKHO 00ecneunBaTh JOCTIDKEHHE CIEAYIOMNUX MPEAMETHBIX 00pa30BaTeNbHBIX
pE3yIbTATOB:

10 kjacc

e (CB0OOIHO OMEpHPOBATH MOHATHAMU: Tpad, TIIOCKHA Tpad, CBA3HBIA Tpad, myTs B rpade, Lenb,
LIUKJI, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIIYYalHOI0 HKCIIEPUMEHTA.

e (CB0OOJIHO ONEpPUPOBATh HMOHATUSAMM: CIy4YaWHBIH SKCHEPUMEHT (OIBIT), CilydailHOEe COOBITHE,
3JIEMEHTApHOE CilydailHOe COObITHE (RJIEMEHTApHBI HCXOJA) CIIy4allHOTO OIbITa; HAXOAUTh
BEPOSATHOCTH COOBITUI B OIIBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

e Haxoauts u ¢GopMyarpoBaTh COOBITHA: MepecedeHrne, 00beIMHEHUE TaHHbIX COOBITHI, cOOBITHE,
IIPOTUBOINOJIOKHOE JAaHHOMY; MCIIOJIb30BaTh JUarpaMmbl OWiepa, KOOPAMHATHYIO MNPAMYIO IS
peleHust 3a/1a4; MOoJIb30BaThCs (OPMYJION CIOXKEHUS BEPOSTHOCTEH JUIsl BEPOSTHOCTEH ABYX M Tpex
CITy4aiiHBIX COOBITHH.

e OmnepupoBaTb NOHATHAMHU: YCIOBHas BEPOSITHOCTb, YMHOXKEHHE BEPOSTHOCTEH, HE3aBHCHMBIC
COOBITHSL, IEPEBO CIYYAHHOTO HKCIEPUMEHTA; HAXOAUTh BEPOSITHOCTU COOBITUH € MOMOUIBIO MTPaBUIIA
YMHOXXEHUS, JepeBa CIy4yailHOro OMmbITa, UCIOJIb30BaTh (POPMYIy MOJHON BEPOSTHOCTH, (OpMYIy
baiieca npu pemieHnun 3ajay; onpeaessaTh HE3aBUCUMOCTh COOBITHH MO (opMysie M IO OpraHU3aLuu
CIIy4aiilHOTO DKCIIEPUMEHTA.

e [IpuMeHATh M3yueHHblE KOMOMHATOpPHBbIE (OPMYINBI JUIsl MEPEYUCICHUS 3JIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUH CIy4ailHOTO OMbITA, PELICHUs 3a1ay 110 TEOPUU BEPOSITHOCTEH.

e (CB00OJIHO OnepupOBaTh MOHATUAMU: OMHAPHBIN CITydaiiHbIN ONBIT (MCHIBITAHKE), YCIIEX U HeyJaua,
HE3aBUCHMBbIE UCTBITAHUSA, CEPUsl UCTIBITAHUN; HAXOAUTh BEPOSITHOCTH COOBITHI: B CEpUM HCIIBITAHUIN
710 TIEPBOT'0 ycCIieXa; B CEpUH MCIIBITaHUN bepHyum; B onbiTe, CBI3aHHOM CO CIy4YalHBIM BHIOOPOM U3
KOHEYHOH! COBOKYITHOCTH.

e (CBOOOJHO oOmepupoBaTh MOHATUSAMU: CIy4yailHas BeJIMYMHA, pAaCIpe/esieHHe BEpOSTHOCTEH,
auarpamMma pachpeneneHus, OuWHapHas ciydaiHas BeJIMYMHA, TEeOMEeTpUYecKoe, OMHOMMAIbHOE
pacnpezeieHue.
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11 kaace

L4 OHepI/IpOBaTL IMOHATHAMU: COBMCCTHOC PACIPCACIICHHUEC IBYX CHy‘-Iaf/'IHBIX BCINYHNH, UCIIOJb30BAaTh
Ta0JIMIy COBMECTHOIO pacHpe/esieHusl BYX CIIy4alHBIX BEJIWYUH I BBIACICHUS PacHpeleleHUs
Ka)I(Z[Oﬁ BCJIMYHHBI, OIIPCACIICHHUA HEC3aBUCUMOCTHU CJIy‘I&fIHBIX BCJIMYHH.

e (CBOOOMHO oOmEpUPOBATH TMOHITHEM MATEMATHYECKOTO OXHUIAHWS CIydyallHOW  BETUYHHBI
(pactpenenenus); NPUMEHSITh CBOMCTBA MaTeMaTUYECKOro OXUAAHWS TpU pEIICHUH 3aj1ad;
BBIYUCIISITH MATEMAaTHYECKOE OKUIaHHE OMHOMHUAIBHOTO U T€OMETPUUECKOTO paCIIpEACIICHUM.

e (CB0OOOJHO ONEPHUPOBATH MOHATUSMU: TUCTIEPCUS, CTAHAAPTHOE OTKJIOHECHUE CITyYailHOW BETUYHHEI;
MPUMEHSTh CBOWCTBA AMCIEPCUHU CIIy4allHON BEJUYUHBI (paclpenesieHus]) MpU pPELUICHUH 3a7ay;
BBIUMCIIATh JUCHEPCHUI0O M CTaHAAPTHOE OTKJIOHEHHWE TIeOMETPHUYECKOro M OHMHOMHUAIBHOTO
pacrpeieIeHHi.

e BpuncnsaTe BHIOOPOUYHBIE XAPAKTEPHCTUKU 1O JAHHOW BBIOOPKE M OLIEHMBATH XaAPAKTEPUCTHUKH
reHepalbHONH COBOKYITHOCTH JaHHBIX IO BBIOOPOUYHBIM XapakTepucTukaM. OneHUBaTh BEPOSTHOCTU
CO6I)ITI/Iﬁ U IIPOBECPATH HpOCTefIHIHe CTaTUCTUYCCKUC THUIIOTC3bI, IMOJB3YyiACbh HU3YYCHHBIMU
pacrpeeeHUsIMU.

COJAEPKAHUE YYEBHOI'O KYPCA

10 xknace

I'pad, cBs3HbI rpad, mytu B rpade: mukibl U nend. CTeneHb (BaJIEHTHOCTH) BEPIIMHBIL.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CrnyyaiiHble 3KCIIEPUMEHTBI (OMBITHI) M CllydyaliHble COOBITHS. DJeMEHTapHble COOBITHS
(ucxonpl). BeposTHOCTH ciy4ailHOro coObITHS. BIM30CTh YacTOTBI W BEPOSTHOCTU COOBITHUH.
CrnyualiHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HajJ COOBITHSMHU: TI€peceueHHue, OOBEIWHEHHUE, MPOTUBOIIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmyra cioKeHus: BEpOATHOCTEH.

VcnoBHas BEPOSATHOCTb. YMHOXKEHUE BEPOSATHOCTEH. JlepeBO CIydaliHOrO 3KCIIEPUMEHTA.
®opmyna nmoaHoM BeposaTHocTH. Popmyra baiieca. HezaBucumbie coObITHS.

bunapHblii cryyaifHbI ONBIT (MCHBITAHME), yclleX M Heyjaada. HezaBUCHMBIE HCHBITaHMUS.
Cepuss He3aBUCHMBIX MCIBITAaHUM 10 mepBoro ycmexa. IlepecraHoBku u daxTtopuan. Yucio
coueranuil. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepuss HezaBUCHMBIX HcnbiTaHuil  bepHymnu. CriyuwaiiHblii  BbIOOp M3 KOHEUHOMH
COBOKYIIHOCTH.

CnyuvaitHass BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma — pacripezesieHus..
Onepauuy Haj  cily4alHbIMUM ~ BenMuMHaMu. bunapHas ciydaiiHas BenuuuHa. [lpumepst
pacrpeiefieHrid, B TOM YHCIIe TEOMETPUYECKOe U OMHOMHAIBHOE.

11 kaace

CoBMecCTHOE pacnpeiesieHUe ABYX Cly4alHbIX BeanunH. HezaBucuMeble ciiydailHble BETUYUHBI.

Matemaruueckoe OXHJlaHUE cllydailHOM BenuuuHbl (pacnpezaeneHus). [lpumepsl npumeHeHUs
MaTeMaTHYeCKOro OXuJaHWs (CTpaxoBaHME, JOTepes). MaremaTudeckoe OXKUJIaHUE OWHapHOU
CIIy4ailHOM BeNMMYMHBI. MaTeMaTU4eCcKoe OXKUJAHHE CYMMbI CIyYallHBIX BEJIMYMH. MaremaThdecKkoe
OKHJIaHUE TEOMETPUUECKOT0 U OMHOMMAIBHOTO paclpeieeHUH.

Jucniepcusi U CTaHJApTHOE OTKJIOHEHHME ciy4aiiHoil BenuuuHbl (pactpenenenus). [lucnepcus
OMHApHOM ciydaifHOW BeMMYMHBL. MaremaThdeckoe OXXHMJaHHE MPOM3BEIEHUS U JUCHEPCUS] CyMMBI
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HE3aBUCHUMBIX CquaﬁHLIX BCJIMYHH. I[chepcml U CTAaHAApPTHOC OTKIIOHCHUC OMHOMHUAIILHOTO

pacrpeaciiCHu. I[I/ICHepCI/ISI N CTaHAAPTHOC OTKIIOHCHUC IT'COMETPHUICCKOI'0 paCIIpCaACIICHHA.

HepaBencrBo YeOniméBa. Teopema YeOniméBa. Teopema bepnymnu. 3akoH OOJNBIIUX dYHCEI.

Boi6opounslii  MeTon wuccienoBaHuil. BpiOopounbie xapakTepucTuku. OlieHMBaHHE BEPOSTHOCTU
COOBITHA TO BBIOOPOUHBIM JaHHBIM. [IpoBepka MPOCTEUIINX TUIIOTE3 C IMOMOIIBI0 H3YYEHHBIX

pacrnpeeeHuil.
HenpepeiBable ciayuaiinple BenuuuHbl. [Ipumepbl. @DyHKIMS MIOTHOCTH  BEPOATHOCTH
pacnpenenenus. PaBHOMepHOe pacmpezelieHHe U ero CBOMCTBa. 3agaud, MNPUBOASIINE K

[I0KA3aTeIbHOMY pacIpelesIeHNI0. 3alauk, IPUBOJAILINE K HOPMAJIbHOMY paciipeneneHuto. OyHkuus

IUIOTHOCTU BCPOATHOCTH IIOKA3aTCIBHOI'O pacrpeaciCHusd,

(GYHKIMS TJIOTHOCTH BEPOSTHOCTH

HOpMasbHOTO pacnpeaeneHus. yHKIMs IIOTHOCTU U CBOMCTBA HOPMAJIBLHOI'O PACIIPEAEICHUS.

IlocnenoBaTenbHOCTD

pacnpenenenuto [lyaccona.

OAMHOYHBIX HE3aBUCHUMBbIX

COOBITHH.

3ajmauu, OpPUBOAAIIME K

KoBapuanus aByx ciydaiiapix BenuuuH. KoaddunueHnt nunelHoil koppensuuu. CoBMeCTHBIE
HaOIIO/IeHUsI BYX BeNWYHH. BpIOOpoUHBI K0aQduimeHT koppenduuu. Paznuyre Mexay nuHeiHON
CBSI3BI0 M PUYMHHO-CIICJICTBEHHOH CBsA3b10. JIMHEHHAs perpeccus, MeTOo 1 HAMMEHBIITNX KBAPaTOB.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 xknacc (He meHee 35 4)

Ha3Banue pa3aena

OcHOBHBIE BUBI

cly4yaiiHble COOBITHUS U
BEPOSITHOCTH COOBITHH
()

u CIIy4JaitHbIe COOBITHSI.
DnemMeHTapHbIe COOBITUS (MCXOJBI).
BeposiTHOCTh clTydaifiHOTO COOBITHS.
BepositHocTH cOOBITHII B OMBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH

(Tembl) OcHoOBHOe co/iep:KaHue
AeSITeJIbHOCTH 00y4aroluXcst
(K0JIN4eCTBO YaCOB)
DJIeMeHTbI Teopuu | ['pad, cBsa3HbIN Tpad), npencraBicHue IIpencraBasAiTb OOBEKTHI U CBS3U
rpajdos 3amaun ¢ momoiplo rpada. CreneHs | MeXAy HUMH C TOMOIIBI0 Tpada,
By (BasieHTHOCTb) BepIIUHBL. [lyTh B | HAXOOUTH MYyTH MEXAY BEpIIMHAMHU
rpade. Llenu u mukiael. I'pader Ha | Tpada.
miockoctu.  JlepeBo  cmyuwaiiHoro | Belaeasith B rpade menu u uKJIbL.
IKCIIEPUMEHTA CTpouTh JE€peBO TIO OIHCAHUIO
CIIy4ailHOTO  ONbITa,  OIHUCHIBATH
Clly4ailHble COOBITUS B TEepMHUHAX
JiepeBa.
Pemathb 337241 ¢ TOMOIIBIO rpadoB
Cayuaiinble  onbIThbl, | CiyJaifHple SKCIIEpUMEHTHI (OMBITH) | BhIIeAATH U ONUCHIBATDH CITyYaiHbIE

COOBITHSI B CITy4ailHOM OTIBITE.
®opmyMpOBaTH yCIIOBHS
IIPOBEICHUS CIIy4ailHOT'O OIIBITA.
HaxoauTh BEepOSITHOCTU COOBITHI B
ONBITAX c PaBHOBO3MOKHBIMU
JJIIEMEHTaPHBIMU UCXO0JIaMHU

Onepaunu HaJ
MHOKeCTBAMH H
COOBITHSIMH.
CinoxeHue H
YMHOKEeHH e
BEpPOATHOCTEI.
YciaoBHasn

[Tepeceuenue, 00beTMHEeHNE
MHOKECTB u COOBITHIA,
IIPOTHUBOIIOJIOKHBIC COOBITHA.

dopMyna CIOXKEHUsS BEPOATHOCTEH
YcnoBHas BEPOATHOCTb. Y MHOXKCHHE
BeposiTHOCTEM. DopMmysa yCIOBHOU
BEpOSTHOCTH.  PopMysia  MOJHOMU

Hcnoab3oBars auarpamMmel OJusepa
u BepOaTbHOE OMHCAHHE COOBITHIA
MPU  BBIIOJIHEHUH  OMEpanuii  Haj
COOBITHSIMH.

OuenuBathb W3MEHEHHUE
BEPOSTHOCTEH COOBITHH 1O Mepe
HACTYIUICHHUS] JPYTHX COOBITUH B
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BE€POATHOCTE. BepositHocTH.  Dopmyna  baiieca. | ciry4ailHOM OIIBITE.

He3aBucumeoie He3aBucumele coOBITHS Pemath 3agaun, B TOM 4YHCIE C

coObITHA UCIIOJIb30BAaHUEM JIEpEBA CIIy4alHOIO

(59 ombITa, (GOPMYN  CIOXKEHUA  H

YMHOKECHUS BEPOSITHOCTEH

DJIeMeHTBbI Kom6unaropHoe npaBuio | @opmyaupoBaTth U JIOKa3bIBaTh

KOMOHMHATOPUKH YMHOXEHHUS. [lepecranoBku U | KOMOMHATOpPHBIE (PAKTHI.

B (daktopuan.  Yucino  coderanwmii. | Ucnmoab3oBaTh MIPaBUIIO
TpeyronbHuk Ilackamsa. @opMyna | yMHOKEHHS, HU3y4YECHHBIE
o6uHoma Herotona KOMOWHATOpHBIE  (OpMyNBI  aJIA

[IEPEYUCIICHUS 3JIEMEHTOB
pPa3IMYHBIX MHOXKECTB, B TOM YHUCJE
AJIEMEHTaPHbIX COOBITHI B
CIIy4allHOM OIIBITE.

IHonb30BaThCs bopmymoin U
TPEYTrOJIbHUKOM [Tackans JUTSt
ONPEAEIICHUS YNCIIa COYETAHUI.
I[Ipumenste  Qopmyny  OuHOMa
Helorona  ans npeoOpas3oBaHus
BBIPKEHUMN

Cepun bunapHs1i CIIy4alHbIN onbIT | Pa30uBaTh CIOXKHBIE 3KCIIEPUMEHTHI

MOCJIeI0BATEJIbHBIX (ucmbITaHue), ycmex W HeyJaya. | Ha OTJCJIbHbBIC UCIIBITAHMUS.

HCIbITAHUM. HezaBucumble wucnbiTanus. Cepus | Pemarts 3a7a4u Ha IIOUCK

HUcnbiTanus HE3aBUCHUMBIX UCIIBITAaHUI JI0 | BEpOSITHOCTEH COOBITHII B  cepuu

bepnyiiu. MEPBOrO ycrexa. Cepus | ucTIbBITAaHUNM A0 TIEPBOrO ycmexa U B

Cay4aiinbiii BbIOOP M3
KOHEYHOH

HE3aBUCHUMBIX UCIbITAaHUNA bepHyiu.
Crayvaiinelii BBIOOpD €3 KOHEYHOU

cepusax wucnblTaHu  bepnyin, a
TaKXK€ B ONBITaX CO CIy4YallHbIM

COBOKYITHOCTH COBOKYITHOCTH. BBIOOpOM u3 KOHEYHOMI
(S v) [IpakTnueckas pabora C | COBOKYITHOCTH C HCIIOJIb30BAaHUEM
HCIIOJIb30BAHUEM ANEKTPOHHBIX | KOMOWHATOPHBIX (AKTOB U GopMYyII, B
TabJInL TOM YHCIE€ B XOJ€ HPAKTUYECKON
paboTsI c MIPUMEHEHUEM
CTaHJAPTHBIX (PYHKIMHA
Cayuaiinbie Cnyuaitnas BenuuuHa. | OcBamBaTh TOHATHUS:  CIydaiiHas
BeJIMYUHbI u | Pacnpenenenne BEPOATHOCTEH. | BEIMUMHA, paclpeneieHue, Tabauma
pacnpeaeseHust Jnarpamma pacnpeseneHus. | pacipeaeseHus, Juarpamma
(16 v) Omneparuun HaJ CIIy4YailHBIMM | pacrpeeICHHUs.
BEJIMYMHAMU. [Ipumepsl | HaxoauTs 3HauYeHHsT CyMMbl U
pacnpeeneHuii. bunapnas | npou3BeeHUs CIIy4allHbIX BEJIUYUH.
cityyaiiHas BennurHa. | CTpPOUTh OWHApHBIE pacmpeeNeHus
I'eomeTpuueckoe pacrpeziefieHue. | 0 OMUCAaHUIO0 COOBITUN B CIIyYalHBIX
bunomuanbHoOe pacrpeesieHue. | OmbITax.
Marematuueckoe oxuganue | CTpouTh 51 pacno3HaBaTh
ciy4aifHON BenuuuHbL. COBMECTHOE | TEOMETPHUECKOe ¢ OWHOMHAIBLHOE
pacupesneneHne  IBYX — CIyYalHBIX | pacHpelereHusl.
BenuuuH. He3aBucumele ciyuvaiineie | PemaTh 3a7auu  Ha  BBIYHMCIICHHE

BCIINYNHEI. CBoiicTBa
MaTeMaTHUYECKOTO OXXKHIAHUS.
Marematugeckoe OXXHIIaHHUE
OMHapHOM ciydallHOW  BETUYHHBI.
Marematudeckoe OXXHIIaHHUE

MaTEeMaTHYECKOTO OXKHUIaHHSI.
Ctpourtb COBMECTHBIE
pacrpeelIeHus.

H3yuathb CBOICTBA MaTEMaTHIECKOTO
OXKHJaHUSL.
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T€OMETPUUYECKOTO W OMHOMHUAIHLHOTO
pacrnpeeneHuil. Hucnepcus u
CTaHJIapTHOE OTKJIOHEHHE.
Jucniepcusi  OMHApHOW  Ciy4yaitHOM
BenuuuHbl. CBOWCTBAa  JIUCIIEPCHUM.
Matemaruueckoe OKUJaHHE
MPOU3BENICHUS U JUCIEPCHUS CYyMMBI
HE3aBHCHUMBIX CITy4alHBIX BEJIUYHH.

Jucnepcus OMHOMUAJIBHOTO
pacripeiesieHusl.

[IpakTryeckas pabora C
UCIOJIb30BaHUEM JIEKTPOHHBIX
TaOJIUI

Pemats 3agaun ¢
M3YyYEHHBIX CBOMCTB.
[To u3ydeHHBIM opMySIaM HAXOAUTH

IIOMOIIBIO

MaTeMaTHYECKUE OXKHUJIaHUS
CHy‘IaﬁHBIX BCJINYHMH, UMCHOIINX
reOMETPHUECKOe ¥ OWHOMHAIILHOE
pacnpeieneHust

OcBauBaTh TOHATHSA: JTUCIIEPCHS,

CTaHJAPTHOE OTKJIOHEHHUE CIIy4aliHOU
BEJIMYMHBI.
Haxoauts
pacnpenesIeHuIO.
M3yuyaTh CBOWCTBA IUCIIEPCHH.

ITo u3ydyeHHbIM popMysiaM HAXOAUTH
JIUCTIEPCHIO OMHOMHAIILHOI'O
pacnpezesieHus, B TOM YUCIIE B XOJE
PAaKTUYECKON paboThI

JMCTICPCHUIO o

11 kaacc (He menee 35 4)

Ha3Banue pa3gena
(TeMbl)
(K0JIN4eCTBO YaCOB)

OcHoBHOE CoAECPIKAHUC

OcHOBHBIE BUJBI
AeSITeJIbHOCTH 00y4aroIuXcst

3aK0H 00JIBLIINX YHCe
(S 4)

HepaBenctBo UYeOnimeBa. Teopema
YeoObimeBa.  Teopema  bepnysm.
3akoH Oonbmux yncen. BeiOopouHbIit
METO/ UCCIICJOBAaHUM.

Pa3zoupartnb
TEOPEM.

OcBanBaTh BBIOOPOYHBI METO/I
HCCIICIOBAaHUM, B TOM YHCIIE B XOIC

JOKa3aTCIbCTBa

[TpakTnueckas pabota C | mMpaKkTU4eCcKOil paboThI
HCI0JIb30BaHNEM IEKTPOHHBIX
TaOJINILL
DJIeMeHTBbI I'enepanbHas COBOKYIIHOCTh n | OcBauBaTh NOHATHSA: T€HEPATIbHAS
MaTeMaTH4eCKOi ciydaiiHas BbIOOpKa. 3HAKOMCTBO C | COBOKYITHOCTD, BBIOOpKa,
CTATUCTUKHU BbIOOPOYHBIMU  XapaKTEPUCTHUKaMU. | BBIOOpOUHOE cpenHee u
(6 9) OneHka cCpeAHero M JUCHEPCUM | BBIOOpPOYHAs AUCHIEPCHS.
reHepaJIbHOU COBOKYITHOCTH ¢ | BeryucasarTs BBIOOPOYHBIE
MIOMOILIBIO BBIOOPOYHBIX | XapaKTEPUCTUKU M Ha UX OCHOBE
XapaKTEPUCTHK. OneHuBaHUE | OLIEHUBATH XapaKTePUCTUKU
BEPOSITHOCTEN COOBITHII 110 BEIOOPKE. | FeHEepaIbHOW COBOKYITHOCTH.
Craructuueckas rumnotes3a. [Iposepka | OcBauBaTh MOHSTHSL:
MPOCTEUIINX TUIIOTE3 C IOMOILBIO | CTATUCTUYECKAs TUIIOTE3A.
CBOMCTB M3yUYEHHBIX pacipeaeieHnii. | OueHuBaThb BEPOATHOCTD
[TpakTrueckas pabota c | coObITHi u IIPOBEPATH
HCIIOJIb30BAaHUEM 3JIEKTPOHHBIX | MPOCTEMIINE TUIIOTE3bI HA OCHOBE
TabIHIL BBIOOPOYHBIX JaHHBIX, B TOM YHCIIE
B XOJI€ MPAKTUYECKOMN pabOThI
HenpepbiBHbIE IIpuMepsl HENpEpBIBHBIX CIyYalHBIX | 3HAKOMHUTBHCH NOHATUSAMM
cJIy4aiiHble BeJMYUHBI | BEJIUUUH. @yHKIMS  IUIOTHOCTH | HEMPEPbIBHAS cily4aiiHas
(pacnpenesienus), BEPOSITHOCTH. PaBHOMEpHOE | BeM4MHA, HENPEPBIBHOE
NoKa3aTejbHoe U | pacipenenenue. Ilpumepsl  3amady, | pacnpeneneHue, byHKIUSA
HOpMAaJIbHOE IPUBOJALIMX K MOKA3aTEIbHOMY M K | IUIOTHOCTH BEPOSTHOCTH.
pacnpeaeleHus HOPMaJIbHOMY pacnpeznenenusM. | Haxogutb BeposiTHOCTH COOBITUIN
(4 9) @DyHKIMSA  [UIOTHOCTH  BEPOSITHOCTH | MO JAHHOM (PYHKIIMH IIIOTHOCTH.
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MOKa3aTeIbHOTO pacnpeneneHus.
@OyHKIMS IJIOTHOCTH BEPOATHOCTH
HOPMAJIbHOI'O paclpeaeaeHus

3HAKOMHTBLCS (v NMOHATUAMM.
IIOKa3aTCJIbHOC pacrpeaciiCHuc,
HOPMAJIbHOC paclpCACICHUC.

BeiaeasTs no OIMUCAHUIO
CIIy4aiiHbIe BEJINYMHBI,
pacupeneneHHbIe o
[IOKA3aTeJIbHOMY  3aKOHY,  IIO
HOPMaJIbHOMY 3aKOHY.

Pa3oupars  npumepbl  3amauy,

OPUBOAAIIMX K IOKa3aTeIbHOMY
pacnpeesieHuI0 U K HOpMaJIbHOMY
pacrpeesIeHUI0

Pacnpenesienue
IIyaccona
2w

[TocnenoBarenbHOCTh OJIMHOYHBIX
HE3aBUCUMBIX  coObITHH.  [Ipumep
3a7a4u, MIPUBOISILIEN K
pacnpeznenenuto [lyaccona.
[TpakTrueckast pabora c
HCIIOJIb30BaHUEM ANEKTPOHHBIX
Ta0IHIL

Boigeasts o
CIy4allHOTO  OIBITA
pacrpeieIeHHbIE
Ilyaccona.

PemaThb 3amaun, B TOM 4YHCJIC B
XO0Jle TpaKTH4eCKoW paboTel ¢
MIPUMEHEHUEM CTaHJAPTHBIX
(YHKIHHA 3JIEKTPOHHBIX TaOJIHII

OITMCAaHHIO
BCJIMYHHBI,

M0  3aKOHY

Cas3b
CIYyYaHHBIMU
BeJIMYMHAMH
(6 4)

MEXKIY

KoBapnanus IBYX CIIy4alHBbIX
BenuuuH. KoaddunueHT koppensuu.
CoBMecTHbIE ~ HAOMIOJEHUS  JIBYX
Benn4yrH. Be1Oopounblii KodduimeHt
KOPPEJSLIHHN. Paznuuue MEXIY
JUHEHHONW CBA3BI0O W MIPUYHMHHO-
CIEICTBEHHOM  CBA3bIO. JIMHEHHas
perpeccust. Ilpaktuueckas pabota ¢
UCTIOJIb30BaHUEM AIEKTPOHHBIX
TaOJINILL

OcBauBaTh MOHATHUS: KOBapHAIIHS,
koaurment KOPPEJISLIHH,
JIMHEHHAs 3aBUCHMOCTb.
OueHuBaTh  Xapakrep  CBA3HU
MEXIY CIIy4allHBIMU BEJTMYMHAMH,
UCXON W3 MPUPOJBl JaHHBIX H
BBIYUCIICHHBIX XapaKTePUCTHK.
Hcnoab3oBaTh JarpaMMbl
pacceuBaHMsl Ul M300paKEHUS
COBMECTHOT'O paccenuBaHMs
JTAHHBIX.

Haxomuth KO3(pOUIMEHTH OCH
IarpaMMBbl, B TOM YHCJIE B XOJe
MPaKTUYECKON paloThI C
IPUMEHEHHEM CTaHJIAPTHBIX
byHKIHH

O000menune H
CHCTEeMATH3AI U
3HAHUHA

(11 )

[IpencraBieHne JaHHBIX C MOMOIIbIO
TaOMUI] M JUarpaMM, OIMCaTeNIbHAs
CTaTHCTHKA, OTIBITHI C
PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITHSIMH, BBIUHCIICHHE
BEPOSITHOCTEMN COOBITHIA c
MIPUMEHEHUEM bopmyn "
rpadu4ecKux METO/I0B
(xkoopnvHaTHas  mpsAMas,  JEpeBo,
auarpaMma  Diinepa),  ciiydaiiHble
BEJTMYHHBI u pacnpeneneHus,
MaTeMaTHYECKOe OKUJaHHE
CIYYailHOM BEJIMYHHBI

IHoBTOPSATH U3y4YEHHOE u
BBICTPAUBATh CUCTEMY 3HAHUU
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