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PabGouass mporpamMmma 1o yudeOHOMY mpeamery «Marematukay (yriyOJIEHHBIH
ypoOBeHbB) (mpeamMeTHast o0aacTh «MaTeMaTtuka U UHpopMaTHKa») (J1ajee COOTBETCTBEHHO
— TporpaMmMa IO MaTeMaTHKe, MaTeMaTHhKa) BKJIIOYAeT MOSICHUTEIBHYIO 3aIlHiCKy,
collepkaHne OOydYeHUs, IUIaHUpyeMbIe pPE3yJabTaThl OCBOCHHS TPOTPaMMBI  IIO
MaTeMaTHKe, TEMaTUIEeCKOe TUTAHUPOBAHHE.

[TosicauTenbHAS 3alMCKa OTpaXKaeT OOIIME IEeTH M 3a7a4d W3YYCHHS] MAaTeMAaTHKH,
XapaKTEPUCTUKY TICUXOJOTHICCKUX MPEAMOCHUIOK K €€ M3yUYeHUIO 00YJIarOITUMUCS, MECTO
B CTPYKType y4eOHOTO IJIaHa, a TaKkKe MOIX0bl K 0TOOPY CONEp:KaHus, K OMpPEICICHUIO
TJTAHUPYEMBIX PE3YIBTATOB U K CTPYKTYpPE TEMAaTHUECKOTO IJIAHUPOBAHMUS.

Conepxkanue OOy4deHHsS  pacKpbIBa€T  COJAEpP)KATENIbHBIE  JIMHUU, KOTOPbBIC
npearaloTcs JUisi 00s3aTeIbHOr0 M3Y4YeHHUS B KaXKIOM KJIacce Ha YPOBHE CPETHETO
obmero oopa3oBaHusl.

[InanupyemMble pe3yiabTaThl OCBOCHUS IPOTPaAMMBI 1O MaTEeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE pe3yJbTaThl 3a BECh IMEpPUOJ] OOY4YeHHUsS Ha YpOBHE
cpenHero oOiiero oOpa3oBaHUsA, a TaKXKe MPEAMETHBIE JOCTHIXKEHHUS O0ydarolIerocs 3a
KQK/JIbI 101 00yUYeHUSI.

INOACHHUTEJIBHAA 3AITMCKA

[Iporpamma o mMareMatuke yriayOJaE€HHOTO YPOBHS JUisl OOyYaroIIMXCs Ha YPOBHE
cpeaHero oo6mero oOpazoBaHus paspaborana Ha ocHoBe PI'OC COO ¢ yuérom
COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWM, TMPEABSIBISIEMBIX K  MaTeMaTUYECKOMY
00pa3oBaHMIO, U TPAAUIIMA POCCUIMCKOTO OOpa3oBaHus. Peanuzamnus mporpaMMsbl 1o
MaTeMaTUKe O0EeCleunBaeT OBJIAJACHUE KIIOYEBBHIMU KOMIETEHUUSIMU, COCTABIISIOINIMMU
OCHOBY  JUISI  CaMOpPa3BUTHSI W  HENPEPHIBHOIO  O0Opa3oBaHUs,  1EIOCTHOCTh
OOIIIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIBLHOTO PA3BUTHSI IMYHOCTU 00YUYAIOIITUXCS.

B nporpammMe nmo mareMaTuke y4TeHBI UACH U MojoxeHus: «KoHuenuu pa3BUTUs
MatemaTudyeckoro ooOpazoBanuss B Poccuiickoii ®enepauuun». B cooTBeTcTBUU C
Ha3BaHMEM KOHIICIIMKM MaTeMaThueckoe oOpa3oBaHUE JIOJKHO, B YACTHOCTU, pelIaTh
3a1adyy OOeCTeUYeHHs] HEOOXOJUMOTO CTpaHe 4Hcla OOyYaroIIMXcs, MaTeMaTh4yecKas
MOJTOTOBKA KOTOPBIX JOCTAaTOYHA JJIS MPOAOJIKEHHUS OO0pa30BaHUSl 10 Pa3TUYHBIM
HaIpaBJICHUSIM, BKJIIOYas MPENOJaBaHUEe MaTEMaTHUKH, MAaTeMaTUYECKUE HCCIIEIOBAHMS,
paboty B cdepe MHGOPMAIMOHHBIX TEXHOJOTHUH U JIPYTUX, a TaKKe OOECTeYeHUS IS
KOKJIOTO OOYYaromIerocss BO3MOXKHOCTH JIOCTHXKEHUS MAaTeMaTUYeCKOW MOATOTOBKH B
COOTBETCTBUH C HEOOXOIMMBIM €My ypOBHEM. VIMEHHO Ha pelIeHne dTHX 3a7a4d HarlelieHa
mporpamMmma o MaTeMaThKe yriiyOaEéHHOTO YPOBHS.

B nsnoxy mudposoit TpaHchopmaruu Bcex cdep UeIOBEUECKON eATeIbHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM  YEJIIOBEKOM 0e3  xopolien
MaTeMaTUYECKOW MOATOTOBKH. DTO OOYCJIOBJIEHO TEM, UYTO B HAIIM JHU PACTET YMCIIO
CIICIMAIBHOCTEH, CBS3aHHBIX C HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTEMaTHKU: U B
chepe HPKOHOMUKH, M B Ou3HECE, MU B TEXHOJOTMYECKUX OOJIacTsIX, W JaXe B
rymMaHuTapHbiX cepax. Takum oOpazom, Kpyr oOydaromuxcs, sl KOTOPbIX MaTeMaTHuKa
CTAHOBUTCS 3HAYUMBIM TIpeaMeToM, (yHIaMeHTOM oOpa30BaHMs, CYIIECTBEHHO
pacmmpsieTcs. B HEro BXOISIT HE TOJBKO OOydYaromIMecs, TUIAHUPYIONME 3aHUMAThCS
TBOPYECKOM M HCCIEA0BATEIbCKOM paboToil B o0nacTh MaTreMaTHKH, HWH(POPMATHKH,



(u3MKN, SKOHOMHMKM M B APYTUX o0JacTsX, HO U T€, KOMy MaTeMaTUKa HY>KHa IS
UCIIOJIb30BaHUs B IPO(ECCUsiX, HE CBA3aHHBIX HEMOCPEACTBEHHO C HEM.

[TpuknagHas 3HAYMMOCTh MAaTE€MaTUKU OOYCJIOBJIIEHA TEM, 4YTO €€ NIpeaIMeTOM
ABIIAIOTCA (yHJIaMEHTAJIbHBIE CTPYKTYpbl HAIIEro Mupa: MPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHBbIE ~ OTHOIIEHUS, (PYHKIMOHAIbHBIE  3aBUCUMOCTH UM  KaTerOpUU
HEOIPENENEHHOCTH, OT MPOCTEUIINX, YCBAMBAEMBIX B HEIOCPEACTBEHHOM OIIBITE, 10
JIOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIS Pa3BUTHSL HAYYHBIX M TEXHOJOTHUYECKHUX HJICH.
be3 KOHKpETHbIX MaTEeMaTUYECKMX 3HAHWW 3aTPYAHEHO [OHWMAHHE MPUHLIHIIOB
YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIPHUATAE M WHTEPIPETALIMS
pa3HOOOpa3HOM  COIMANBHOW,  SKOHOMHUYECKOM,  MOJUTHYECKOM  HH(OpMaluu,
Manod(p(eKTUBHA TMOBCEIHEBHAs MpaKTHUeCKas JesATeNIbHOCTb. Bo MHOrHX cdepax
npo(heCcCHOHANBFHON NIeATEIBHOCTH TPEOYIOTCSI YMEHHUS BBINOJHATH PACUYEThI, COCTABIIATh
QITOPUTMBI, TMPUMEHATH (OPMYJIbl, TPOBOAUTH TIE€OMETPUUECKHE HW3MEPEHHUS U
IOCTPOEHUS, YNTaTh, 00pabaThIBaTh, MHTEPIIPETUPOBATH U MPEACTABIATH HHPOPMAIIUIO B
BUJE TaONMll, AUarpaMMm U rpadukoB, MOHMMATh BEPOSITHOCTHBIA XapakTep CIy4yailHbIX
COOBITHH.

OMHOBPEMEHHO C pacHIMpeHueM cep NPUMEHEHUsS MaTeMaTHUKH B COBPEMEHHOM
oOmiectBe BcE 0Oojee BaKHBIM CTAHOBHUTCS MAaTEMAaTUYECKUN CTHIIb MBIIUICHUS,
NPOSBILSIIOLIMICSA B ONpPENEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpouecce wn3yuyeHus
MaT€MaTUKU B apceHal MNpUEMOB M METOJOB MBIILIEHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOUAIOTCS MHAYKLUMS U ASAYKLHs, 0000IIEHNEe U KOHKpETH3alusl, aHAJIu3 U
CUHTE3, KJacCU(pUKALMSA W CHUCTeMaTh3anus, a0CcTparupoBaHue W aHanorus. OOBEKTHI
MaTEMaTUYECKUX YMO3AKIOYEHUH, TMpaBuja HX KOHCTPYUPOBAHHUS  PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BHIPAOOTKE yMEHUSI (POPMYIHPOBATh,
000CHOBBIBaTh W JOKa3bIBaTh CYXICHHS, TEM CaMbIM (DOPMUPYIOT JIOTUUECKUH CTUIIb
MbIIJIEHUA.  Beaymas  poiap  OpUHAAJIEKUT  MareMatuke B (OPMUPOBAHHUH
AJITOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHUSI UM BOCIHUTAHUM YMEHUU JEHCTBOBATH I1O
3aIaHHBIM QJITOPUTMAaM, COBEPIIEHCTBOBATh W3BECTHBIE M KOHCTPYMPOBaThb HOBbIE. B
IPOLIECCE PELIECHUS 3a/1a4 — OCHOBBI JJIsl OpraHU3alui yueOHOU JIeATEeIbHOCTH Ha YPOKax
MaTeMaTHKHU — Pa3BUBAIOTCS TBOpUYECKasl U MPUKIIAIHAs] CTOPOHBI MBIILIJICHHUS.

OOyueHne mareMaTuke JaéT BO3MOXHOCTh pPa3BUBaTh Yy OOYYarOUIMXCS TOYHYIO,
palMoOHANbHYI0O M WH(OPMATUBHYIO peyb, YyMEHHE OTOMpaTh HaubOoJiee MOIXOSAIINE
S3BIKOBBIE, CUMBOJMYECKUE, TrpaduyecKue CpeacTBa JUIsl BBIPAKEHUS CYXICHUN W
HArJISTHOTO UX MPEJCTaBICHUSI.

Heo0xoaumMbiM KOMIIOHEHTOM OOIIEH KYyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU
SBJIETCS O0IIee 3HAKOMCTBO C METOJaMU TTO3HAHUS JIEUCTBUTENIbLHOCTH, IPEJICTABIICHUE O
OpeIMeTe W METOJIe MaTEeMaTUKHU, €ro OTIUYHUSAX OT METOJOB €CTECTBEHHBIX U
I'YMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSX MPUMEHEHUS] MAaTEMATUKH ISl PEILICHUS HAYYHBIX
U IPUKJIAJAHBIX 337a4. Takum o0pa3oM, MaTeMaTuyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIA]
B (hopMupoBaHKE OOIICH KYJIbTYyphl YEJIOBEKA.

N3ydyeHne MaTeMaTHKH CIOCOOCTBYET SCTETHUECKOMY BOCIHUTAHHUIO 4YEJIOBEKa,
NOHMMAHHIO KpacoThl W M3SIIECTBA MAaTEeMAaTHUYECKUX PaCCYXICHUH, BOCIHPHUSITHIO
reOMEeTPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuopuretHpiMu nensiMu o0yuenus MmaremaTtuke B 10—11 knaccax Ha yriyOonéHHOM
YPOBHE MPOJIOJKAOT OCTABATHCS:



e (opmupoBaHHe LEHTPATbHBIX MaTEMAaTHYECKUX MOHATUN (YMCIO, BEIUYHMHA,
reoMerpuyeckas (urypa, nepeMeHHasi, BEposITHOCTb, GYHKIHMS, TPOU3BOJIHASL, HHTETpa),
00ecreunBaroNX NPEeeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa3oBaHus
00yJaroIIMXCs;

® [0JBeICHUE OOy4YalolUXCAd Ha JOCTYIHOM [Jii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKUA U OKPYXKAIOIIero MUpa, MOHUMAHUI0O MAaTEMAaTUKU KaK 4acTu
o0111e#i KyIbTYphI Y€JIOBEUECTBA;

® Pa3BUTHEC WHTEIUICKTyaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0O0ydJaromuxcs,
MTO3HABATEJIbHOM AKTHUBHOCTH, MCCIENOBATENbCKUX YMEHWUW, KPUTHUYHOCTH MBIIUICHUS,
WHTEpeca K U3YYEHUIO MaTEMATHKH;

e (opmupoBaHue (QPYHKIIMOHAIBHON MaTEeMaTHYECKOM TI'PAMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTEMAaTUYECKUE AaCIEKThl B PEAIbHBIX KU3HEHHBIX CHUTYalUsX U MPU
W3YYEHUH JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh UX Ha S3bIKE MAaTEMaTUKU W CO3JaBaThb MaTEMAaTHUYECKUE  MOJIETH,
MPUMEHSITh OCBOEHHBIN MaTeMaTU4YeCKUi amnmapar JUisl pelIeHHUs] TMPaKTUKO-
OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBAThH U OIICHUBATH MOJIYYCHHBIE PE3YJIbTAThI.

OCHOBHBIMM JIMHUAMH coOjiep>kaHus MareMatuku B 10—11 kmaccax yriyOi€HHOTO
YPOBHSI SIBISIIOTCS: «HucTa U BBIYUCIICHUS Y, « AnreOpay («AnreOpandeckue BhIPaXKEHUS,
«YpaBHEHHS U HEPABEHCTBa»), «Hauana MaTreMaTH4eCKOro aHaIn3a,

«T'eometpusi» («['eomerpuyeckue ¢urypsl W uX CBOHCTBa», «l3mepenue
Tr€OMETPUYECKUX BETUUUHY), «BEpOsITHOCTh U CTATUCTUKAY. JlaHHbBIE TMHUN Pa3BUBAIOTCS
napajiebHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOU JIOTMKOM, OJIHAKO HE HE3aBHCHUMO
OJIHAa OT JAPYTOM, a B TECHOM KOHTaKTe M B3amMojercTBuu. KpoMe 3Toro, nx oobeauHsIeT
JIOTUYECKasi COCTaBJISIFONIAS, TPAIUIIMOHHO MTPUCYIIIas MaTeMaTUKE U MPOHU3BIBAIOIIAS BCE
MaTeMaTH4YECKHE KypChl U coqiepxkarenbubie Tuaun. ChopmynupoBannoe Bo PI'OC COO
TpeOOBaHUE «YMEHHE OINEPUPOBATh TMOHITUSMU: OMPEICICHUE, aKchuoMma, Teopema,
CJIEJICTBUE, CBOMCTBO, MIPU3HAK, J0KA3aTEIbCTBO, PABHOCHIIbHBIE (DOPMYITUPOBKU, YMEHUE
dbopmynupoBaTh 00paTHOE W MPOTUBOMOJIOKHOE YTBEPXKIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJI MaTeMaTU4YeCKOW HWHIYKIHMH, MPOBOJUTH
JIOKA3aTEIbHbIE  PACCYyKACHUS TMpPHU PEIICHUH 3a/ad, OLEHHUBATh JIOTHYECKYIO
MPaBUILHOCTh PACCYKICHHID» OTHOCHUTCS KO BCEeM y4eOHBIM Kypcam, a (OpMHpOBaHUE
JIOTUYECKUX YMEHHM pacIpeaenseTrcss 1Mo BCeM rojiaM OOydeHUs Ha YPOBHE CPEIIHETO
ob1rero oOpa3oBaHus.

B coorBerctBum ¢ ®I'OC COO MaremaTuka sSBISCTCS OOsS3aTEIbHBIM MPEIMETOM
HAa JIaHHOM ypoBHE oOpaszoBanus. Hacrosmeld mporpamMmoil 10 MaTeMaTHKE
npeaycMaTpuBaeTCsl HM3yueHHe ydeOHoro mnpeamera «MaremaTuka» B paMKax TpEx
y4eOHBIX KYpCOB: «AJNreOpa v Havajla MaTeMaTUYECKOro aHaau3ay, «I'eoMeTpus,

«BepodatHOCTh M cratucThKa». DOpMHUpPOBAaHHUE  JIOTUYECKUX  YMEHHU
OCYILIECTBIISIETCS Ha TPOTSDKEHUM BCEX JIET OOYyYEeHHSl Ha YpOBHE CpEIHEro oOIIero
00pa3oBaHusl, a DJIEMEHThI JIOTUKU BKJIIOYAIOTCS B COJACP)KaHME BCEX Ha3BAHHBIX BHIIIE
y4€OHBIX KYypCOB.

OO1iee KOJIMYECTBO YacoOB, HAIpaBICHHBIX Ha HW3yYEHHWE MaTEMaTUKH Ha
yriayonenHom ypoBHe — 544: B 10 kiacce — 272 yaca (8 yacoB B Henento), B 11 kimacce —
272 yaca (8 4acoB B HEJEINIO).



[Ipu peanuzauu NporpaMMbl UCIOJIB3YIOTCS CIEAYIOUIUE YUSOHUKH:

1. Marematuka. ['eomerpus: 11 xkmacc/ Mepsnmak A.I'., Hommposckuii [.A.,
[Tononckuit B.b., Sxup M.C.; nox penakuueid Ilomoneckoro B.E., - M.: AO
«M3parenbctBO «IIpocBenienne»

2. Maremaruka. I'eomerpus, 10 xkmacc/ Mepsnmaxk A.I'., Hommposckuii [[.A.,
[Tononckuit B.b., Axup M.C.; mnox penaknueir Ilogonbckoro B.E., - M.. AO
«M3parensctBo «IIpocBemenue»

3. MartemaTnka. Anredpa u Hadyajga MaTeMaTH4ecKoro aHanusa, 11 kmace/ Mep3msak
A.l'., Homuposckuii J[.A., Tlononckuit B.b., Sxup M.C.; non penakuuei [logonbckoro
B.E., - M.: AO «M3narensctBO «IIpocBemenue

4. Marematuka. Anrebpa 1 Hayaia MaTeMaTtuyeckoro aHanusa, 10 kimacc/ Mep3isik
A.T'., Homuposckuit JI.A., ITononckuit B.b., dAxup M.C.; nox penakuueit Ilogonbckoro
B.E., - M.: AO «M3natensctBO «IIpocBemienne»



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TPOI'PAMMbI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1)  rpaxkaaHCKOro BOCHHTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMK OOydYaIOmIErocs KaK AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHICKOrO OOIecTBa, MPEICTaBICHHE O MaTeMaTHYEeCKHX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYp TPakIaHCKOTO
oOmiectBa (BBIOOPHI, ONMPOCHI U JAPYroe), YMEHUE B3aUMOJICHCTBOBATH C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIMSIMHU U Ha3HAYCHUEM;

2)  MaTPUOTHYECKOTO BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCHUICKON TpakIaHCKOW WACHTUYHOCTH, YBAXKEHUS K
OPOLUIOMY M HACTOSALIEMY PpPOCCHUMCKOW MaTeMaTWKH, LIEHHOCTHOE OTHOLIEHHE K
JOCTIDKEHUSIM  POCCUUCKMX MATEMAaTHKOB W POCCUMCKOM MaTeMaTHYEeCKOM IIKOJIBI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTUSX, cdepax SKOHOMUKH;

3)  IYXOBHO-HPABCTBEHHOTO BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX LEHHOCTEH POCCHIICKOro Hapoja, CPOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUSA, OJTUYECKOTO TMOBEACHMS, CBS3aHHOTO C TMPAKTHUYECKUM
IPUMEHEHHEM JOCTI)KCHUI HAyKU U IEATEIHHOCTHIO YUEHOT0, OCO3HAHHUE TMYHOTOBKIIA 1A
B TIOCTPOEHHE YCTONYHUBOTO OYIYIIETO;

4)  ICTeTHYEeCKOT0 BOCITUTAHMA:

ACTETUYECKOE OTHONIEHWE K MHpPY, BKIIOYas OCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEUIeHUH, pPACCYXIACHUI, BOCHPUUMYHUBOCTH K
MaTeMaTHYECKUM aCTIeKTaM Pa3InYHbIX BUIOB HCKYCCTBA;

5)  (u3HYeCKOro BOCTIMTAHUS:

c(hOPMHPOBAHHOCTh YMEHHUSI MPUMEHSATh MaTEMaTUYeCKUE 3HAHUS B HWHTEpecax
310pOBOTO M 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3[I0POBBIO
(3mopoBoe mMHTaHHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH H  OTAbIXa, pPEryJspHas
dbu3nueckass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHWE IPU 3AHATHUAX CIIOPTHBHO-
03JI0POBUTEJIBHOM JIESTEIBHOCTBIO;

6)  TpPya0BOIo BOCIIUTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAHWE IEHHOCTH TPYIOJIOOUS, MHTEpEC K pPa3InIHBIM
chepam mpodeccHoHATBLHON  JIEATENIBHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
NPUJIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymel mnpodeccun u
peaNM30BBIBATh  COOCTBEHHBIC IKMU3HEHHBIC IIJIaHBI, TOTOBHOCTh MW CIIOCOOHOCTH K
MaTeMaTHYeCKOMYy O0pa3oBaHWI0O U CcaMOo0Opa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HHU,
TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B PEUICHUH MPAKTHUECKHUX 3a/ad MaTeMaTHUYeCKON
HaIPaBJICHHOCTH;

7)  IKOJOTHYECKOr0 BOCTIMTAHUSA:

c(hOPMHPOBAHHOCTh IKOJOTUYECKON KYJIbTYphI, TOHUMAHUE BIUSHUS COIMAIBHO-
HYKOHOMUYECKHUX MPOILIECCOB HA COCTOSHUE MPUPOJIHON M COLMAIBHON CpEebl, OCOZHAHNE
rII00aNbHOTO  XapakTepa JKOJIOTUYECKUX MpoOJeM, OpUEHTAIMsl Ha MPUMEHEHHE
MaTeMaTHUYECKUX 3HAHWM i1 peumeHus 3a7ad B 00JacTH OKpPY)KAIOIIEH Cpemsl,
TUTAHUPOBAHUE TIOCTYIKOB M OIEHKHM MX BO3MOXXHBIX MOCIEACTBHHA ISl OKPYXKAIOIIeH



Cpenbl;

8)  UEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HayKH U OOIIECTBEHHOW NMPAKTUKHU, MOHUMAHHE MAaTEMaTUYECKOM HAayKH Kak
cepnl YeI0BEUECKOM JEATEIbHOCTH, ITANoOB €€ Pa3BUTUS U 3HAYMMOCTH JIJISl pa3BUTHUSA
MBUIIM3AIINY, OBJIAJICHUE S3BIKOM MaTeMaTUKd W MaTeMaTH4YeCKOM KyJIbTypou Kak
CPEACTBOM  TMO3HAaHUSI  MHpA, TOTOBHOCTh  OCYIIECTBJISATH  MPOEKTHYIO U
UCCIIEIOBATENbCKYIO JIEATEIIbHOCTh MHAUBUIYAIBLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare u3ydeHUs: MaTeMaTHKU Ha YPOBHE CpPEAHETO OOIIero oOpa3oBaHUSY
oOyuaromierocss OyayT chopMHpoBaHBl IMO3HABATENBHBIE YHHUBEpPCAJIbHBIC yueOHBIC
JEUCTBUS, KOMMYHHMKATUBHbBIE YHHUBEpCAJIbHbIE Y4E€OHbIE JEHCTBUA, PETYJISTUBHbIE
yYHHUBEpCaJbHbIC yUeOHbIE AEHCTBUSI, COBMECTHAS 1€ATEIbHOCTb.

ITo3HaBaTeJbHBIC YHUBEPCAJIbHBIC Y4eOHbIC 1eiiCTBUSA

ba3oBble joru4yeckue 1eHCTBUA:

BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMAaTHYECKUX
OOBEKTOB, MOHATHH, OTHOIIEHUN MEXIy HOHATUAMH, (OPMYIUPOBATH OINpPEACICHUS
NOHATUH, yCTaHABIMBATh CYUIECTBEHHBIM MPU3HAK KIACCU(PUKALHUHA, OCHOBAaHHUS IS
000011IeHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOIUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U IPEOOPA30OBBIBATH CYKIEHUS: YTBEPAUTEIbHBICH
OTpULIATENbHBIE, €IMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJIAITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IPOTUBOPEUMSB
(dakTax, JaHHBIX, HAOIIOJEHUSAX U YTBEPKACHUSIX, IPeAsiaraTb KPUTEPUHU IJI BbISBICHUS
3aKOHOMEPHOCTEN U MMPOTUBOPEUMH;

JieJaTh BBIBOJIBI C UCTIOJIBb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOYEHUH, YMO3AKJIHOUCHUH 10 aHAJIOTUH;

IIPOBOJUTE CaMOCTOATENIBHO JIOKA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHUM
(OpsiMble U OT NOPOTUBHOTO), BBICTPAaUBaTh ApPryMEHTALUIO, NPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

BBIOMpATh CMOCO0 perieHusi yueOHOM 3amayu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHusi, BbIOMpaTh HauOosiee MOAXOIAUIMN C Y4ETOM CaMOCTOSITENIBHO BBbIJEICHHBIX
KpUTEPUEB).

Ba3oBrbie ucciienoBare/iLCKHe 1eHCTBHA:

UCTIONB30BaTh  BOMPOCHI KaK  HCCIENOBATENbCKHM  HHCTPYMEHT  IO3HAHUS,
bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOUIUE MPOTUBOpPEUHE, NpOOJIEeMy, yCTaHABIUBATH
HCKOMOE U JIaHHOe, (hOpMHUPOBATh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TO3HIIMIO, MHEHUE;
MPOBOJUTh  CAMOCTOSITENILHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT  HCCIEOBAaHUE  TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MareMaTuueckoro oOBeKTa, SBIEHUS, MpoIrlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSTENbHO (OPMYIHPOBAaTh OOOOIIEHUST W BBIBOJBI TI0 PE3yJIbTaTam
MPOBENEHHOTO HAONIONCHUSI, WCCIIENOBAHUS, OICHUBATh JOCTOBEPHOCThH IOTYYEHHBIX
PE3yNBTATOB, BEIBOJIOB M 00OOIIECHU;



IMPOTrHO3UPOBATH BO3MOKHOC  Pa3BUTHC Imponecca, a TaKXe BbBIIBUI'aTh
MMPCAIIOJIOXKEHHN O €TI0 Pa3BUTHHU B HOBBIX YCIIOBUAX.

Pab6ora c undopmanueii:

BBISIBIIATH 1e(DUIUTH HH(POPMALIUH, TAaHHBIX, HEOOXOIUMBIX Ul OTBETA Ha BOIPOCH
IUISL pEeLICHNS 3a]a4u;

BbIOMpaTh HMH(OPMALIMIO W3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3HPOBATh,
CHUCTEeMAaTU3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIMIO Pa3INYHBIX BUAOB U (HopM
IPECTaBICHNUS;

CTPYKTYpUpPOBaTh HWHGOpPMAIMIO, TPEACTABIATh €€ B pPa3IUYHBIX (popMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHMBATh HAA&KHOCTh WMH(GOPMALMU IO CaMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHnKaTHBHBIC YHUBepcalbHbIe y4eOHbIe NelCTBHUS:

BOCIIPUHUMATh U (QOPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSMUHU
LEJSIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3pPEHHS] B YCTHBIX U
IIMCBMEHHBIX TEKCTax, AaBaTh IOSCHEHHS IO XOAY pEUICHUs 3aJadd, KOMMEHTHPOBATH
HOJTyYEHHBIN pe3yJIbTaT;

B XoA€ OOCYXJEHHS 3aJaBaTh BOIPOCHl MO CYLIECTBY OOCYKIAaeMOl TEMBI,
npoOieMbl, pelmaeMoil 3aJadyM, BbICKA3bIBATh HMJEH, HAIICJICHHBIE HA IOUCK PELICHUs,
COMNOCTaBIIATh CBOM CYXKIEHHUS C CYXICHHSIMU JPYIrMX Y4YaCTHHUKOB JHaliora,
OoOHapyXMBaTh pa3iu4le M CXOJCTBO MO3ULIUHA, B KOPPEKTHOU (dopme (PopMyIHpoOBaTh
pa3HOIJIACHs], CBOM BO3PAKEHHSI;

NPEACTaBIATh PE3yJbTaThl PEIICHUs 3aJadyM, DSKCIEPUMEHTa, HCCIEI0BAHMUS,
POEKTa, CAMOCTOATENBLHO BHIOUPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/a4 MpPe3eHTaLUH
¥ 0COOEHHOCTEN ayTUTOPHUHU.

PerynsiTuBHBIC YHHBeEpCAaJbHbIe Y4eOHbIC JAelHCTBUA

Camoopranusamnus:

COCTABJIATH IUIaH, aJITOPUTM PELICHUS 3a7a4H, BBIOUPAThH CIIOCOO pelIeHus ¢ yUETOM
UMEIOLINXCS  PECYypcOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBAaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU TO3HABATENHHON pedieKCMM Kak OCO3HaHUSl COBEPILAEMBIX
JNEUCTBUA M  MBICIUTEIBHBIX MPOLECCOB, HMX pE3yJbTaTOB, BIAAETh CHoco0aMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOLlECCa W pe3yJbTara pEIICHHS MaTeMaTH4YeCKOU
3a7a4H;

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpH PELIEHUU 3aJayH,
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, IaHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBUE pe3yJbTaTa e U YCIOBUSAM, OOBSICHATH HPUYUHBI
JOCTUKEHUS WM HEIOCTHKEHHS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUThH OIIMOKY, aBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY.



CoBMecTHasi /1eSIT€ILHOCTD:

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHON U WHIWBUYaTbHOU paOOTHI
IIPU PEIICHUN y4eOHBIX 3a7a4, IPUHUMATH 11€71h COBMECTHOM JIeATEIHHOCTH, TNIAHUPOBAThH
OpTaHM3AIlMI0 COBMECTHOH paboOThl, pacmpeneniaTh BUIb pabOT, IOTOBapHUBATHCA,
o0CyXIaTh MPOIIeCcC U Pe3yabTaT padoThl, 00001IaTh MHEHUSHECKOIBKIX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (PopMax paboTel (0OCyXkaeHHsS, OOMEH MHEHH,

«MO3TOBBIC IITYPMBD» U UHBIE), BBIMIOIHATH CBOIO YaCTh Pa0OTHl U KOOPAMHUPOBATH
CBOM JICHCTBUS C JPYTMMH YICHAMH KOMAaHJbI, OIICHWBATh KAa4eCTBO CBOETO BKJIaja B
00IIMi TPOTYKT MO KPUTEPHUSM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUAI.

IIpenmeTHble pe3yabTaThl OCBOCHHS (eaepaabHOM paboyeil mporpaMMsbl IO
MaTeMaTHKE MPEe/ICTaBICHbI [0 ToJjaM 00y4eHHs B paMKax OTAEIbHBIX yUeOHBIX KYpCOB B
COOTBETCTBYIOIIMX pa3/enax HaCTOSIIEH MPOrpaMMBI.



PABOYAS ITPOI'PAMMA YUYEBHOT'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJBHASA 3AIINCKA

Y4eOnpiii Kypc «Anrebpa ¥ Hadala MaTEMATHIECKOTO aHAIIN3a» SBJSIETCS OJHUM
U3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeaHero oOiiero oOpa3oBaHUsA, MOCKOJBKY,C
OJIHOM CTOpPOHBI, OH oOOecrmeYnBaeT HWHCTPYMEHTAJIbHYIO 0a3y MJii H3yuyeHHUs BceX
€CTECTBCHHO-HAYYHBIX KYypCOB, a C JpYrod CTOpPOHBI, (OPMHUPYET JOTHYECKOe U
abCTpakTHOE MBINUICHHE OOY4YaloIIUXCs HAa YpOBHE, HEOOXOAWMOM JJisi OCBOCHUS
uHGOpMaTUKH, OOIIECTBO3HAHMS, HWCTOPHUH, CIOBECHOCTHM U JPYIHMX JUCHUIUIMH. B
paMKax JaHHOTO Y4eOHOTO Kypca OoOydaromiuecs OBIIAJEBalOT YHHUBEPCATbHBIM S3BIKOM
COBPEMEHHOM HayKH, KOTopas (QOpMYJIUPYET CBOM JIOCTH)KEHUS B MaTeMaTHYE€CKON
dbopwme.

VY4eOHbIil Kypc anreOpbl U HayaJl MaTEMaTHYECKOr0 aHaJIM3a 3aKJIaJblBA€T OCHOBY
JUISL YCTIEUTHOTO OBJIAZICHUS 3aKOHAMU (PU3UKH, XUMUHU, OMOJIOTUH, TOHUMAaHHUsI OCHOBHBIX
TEHJACHLIUNA Pa3BUTUS SKOHOMUKH M OOIECTBEHHOM >KU3HHU, MO3BOJIAET OPUEHTUPOBATHCS
B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTUSAX, YBEPEHHO MCHOIb30BaTh MX
JUIsl JajbHeniero oopa3oBaHuss U B TOBCEIHEBHOM KU3HU. B TO ke Bpems OBJaJicHHE
aOCTpaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSMHU aiareOpsl U MaTEeMaTUYECKOIO
aHalKM3a pPa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCT,
JOKa3bIBaTh YTBEPKIAEHUS C TMOMOINBI0 HHIYKUIMM M PACCyXIaTh JI€IyKTUBHO,
UCIIOJIb30BaTh 000OIIEHME W KOHKPETH3aluioo, a0CTparupoBaHWE M  aHAJOTHUIO,
(bopMHpYET KpeaTUBHOEH KPUTHYECKOE MBIILICHHUE.

B xozne uzydyenust yueOHoro kypca «Anredpa 1 Hayajla MaTEMaTHUYE€CKOTO aHAIN3a»
oOyuarolyecs: MOJIy4aroT HOBBIM ONBIT PELICHUS MPUKIATHBIX 3a]a4, CAMOCTOSTEIBHOIO
NOCTPOEHUSI MATEMaTHYECKUX  MOJEJIEH  pEeaJbHbIX CUTyallud, WHTEPHOPETALMH
NOJIYYEHHBIX PELICHUN, 3HAKOMSATCS C MPUMEpPAaMU MaT€MaTHYECKHX 3aKOHOMEPHOCTEHN B
IPUPOJE, HAYKE U MCKYCCTBE, C BBIIAIOLIMMUCS MATEMaTUYECKUMHU OTKPBITHSAMU U UX
aBTOPAMH.

VY4eOHbli Kypc 00J1a/1aeT 3HAUUTEIBHBIM BOCIIUTATEIbHBIM MOTECHIIMAJIOM, KOTOPBIii
peanu3yeTcs Kak yepe3 yueOHbI MaTepual, ClocoOOCTBYIOMMKI (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33pPEHMs, TaK M uepe3 crneuupuky ydeOHOW [eqaTeNbHOCTH, Tpelyromie
IPOJOJKUTEILHON KOHUEHTpAIMd BHUMAaHUS, CaMOCTOSITENIBHOCTH, AaKKypaTHOCTU H
OTBETCTBEHHOCTH 3a MOJIYYeHHBINH PE3yNbTaT.

B ocHoBe MeTonuku oOydeHHs] ainredpe M HavyajllaM MaTeMaTH4YEeCKOTO aHaju3a
JIKUT I€ATEIbHOCTHBIA MPUHIUIT 00yUYEHUSI.

B crpykType ydeOHOro kypca «Ainrebpa M Hayajia MaTeMaTHYECKOTO aHAIM3a»
BBIJICJIEHBI CJIEIYIOLIUE COAECPKATEIbHO-METOANYECKUE TUHUN: «HHCI1a ¥ BEIYUCIIEHUS Y,

«Dynakuun u  rpadukm»y, «YpaBHEHHs W HepaBeHCTBa», «Hawaia
MaTEMaTU4YeCKOro aHanusa», «MHOXKecTBa M JIOTHKa». Bce OCHOBHBIE COIEpKATEIbHO-
METOJMYECKHE JIMHUM M3Yy4YalOTCS Ha MPOTSHKEHMHM JBYX JIET OOy4eHUsI Ha YpOBHE
cpenHero ooOmiero o0pa3oBaHUS, €CTECTBEHHO JMAOMOJIHAA [PYr JApyra U IOCTEIEHHO
HACHIIIASICh HOBBIMU TeMaMH M pa3aenamu. JlaHHBIH y4ueOHBIH Kypc SIBISIETCS
WHTErPAaTUBHBIM, TMOCKOJbKY 00benuHseT B cede  coaepKaHhe  HECKOJIbKUX



MaTEMaTUYECKUX JUCUMILUIMH, TaKMX Kak airedpa, TPUTOHOMETPHS, MaTeMaTHYECKHM
aHayiM3, TEOpUsl MHOXKECTB, MaTremaruueckas joruka u japyrue. Ilo mepe Toro kax
oOyyJaroniuecs: OBJIaJIeBAlOT BCE OoJiee MIMPOKMM MAaTEMATHUYECKHM ammnapaTtoM, y HUX
MOCJIeIOBATENBHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMAaTUUYECKYIO
MOJIeNIb peajJbHOM CUTyalluH, MPUMEHSITh 3HAHUS, MOJYYCHHbIC MPU U3yUYCHUH Y4eOHOTO
Kypca, JJIg pelieHUsT CaMOCTOSITENbHO CHOPMYIMPOBAHHON MAaTeMaTHYECKOW 3ajaauu, a
3aTEMUHTEPIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYecKass JuHUS «Yucaa W BBIUMCICHHSA» 3aBEpIIacT
¢dbopMUpOBaHNE HABBIKOB UCIIOJIb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO HAYaTo
Ha ypOBHE OCHOBHOIO 001iero oopaszosanus. Ha ypoBHe cpenHero oOuiero o0Opa3oBaHus
ocoboe BHUMaHHE yneiseTcss (OPMHUPOBAHHIO HABBIKOB PALMOHAIBHBIX BBIYMCICHHIA,
BKJIIOYAIONTUX B CeOS MCIOJIb30BaHUE PA3NUYHBIX (POPM 3amucH YHclia, yMEHHUE eNaTh
NPUKHUIKY, BBITOJHATH MPUOIKEHHBIC BBIYUCIICHHUS, OIICHUBATh YHCIIOBBIC BBIPAKCHHUS,
paboTaTh C MaTeMaTHYECKMMM KOHCTaHTaMH. 3HAKOMbIE OOYyYaloLUIMMCS MHOXECTBa
HaTYpaJIbHbIX, LEJbIX, PALUOHAIBHBIX M JEUCTBUTENbHBIX YHUCEN JIOMOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YHCE]. B KaXIOM M3 3TUX MHOXECTB PaccMaTpPUBAIOTCS
CBOMCTBEHHbIE €My clieln(UUECKUE 3aJaul U ONIEpalliu: JEJICHNE Halles0, ONIEpUPOBaHNE
OCTaTKaMM Ha MHOXECTBE LEJbIX YHUCEN, OCOObleé CBOWCTBA pPALMOHAIBHBIX U
UppAlMOHAJIbHBIX 4YMCEJ, apu(METUUYECKHE OIepaly, a TakKe H3BICUCHHE KOPHS
HaTypaJIbHOM  CTENEHM HAa  MHOXECTBE  KOMIUIEKCHBIX  4YHcel. bmaromaps
MOCJIEIOBATEIbHOMY PpACIIMPEHUIO Kpyra HCHOJb3YEMbIX YHCEN M 3HAKOMCTBY C
BO3MOXKHOCTSIMH WX TPHUMEHEHUS JJIs PEIICHUsS pa3ludHbIX 3a7ad  (GopMUpyeTCs
NPEJCTaBICHUE O €IUHCTBE MATEMATUKH KaK HAayKH M €€ POJIM B MOCTPOSHUH MOJeien
peabHOTO MUPa, IIUPOKO UCTIONB3YIOTCS 0000IIEHNE U KOHKPETU3AIIUS.

Jluanst «YpaBHEHUS U HEPABEHCTBA» PEaM3yeTCsl Ha MPOTSHKEHUU BCETO O0YUCHHUS
Ha YpPOBHE cpeJHero oOuiero o0pa3oBaHus, MOCKOJIbKY B KaxJoM paszeinie IIporpammbl
OPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOUIMX 3adad. B pe3ynprate oOyuaromiuecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJAMHU pEILIEHUS palOHAIbHBIX, HpPPalMOHAIbHbIX,
NOKa3aTeNbHbIX, JIOTAPU(PMUUECKHX U TPUTOHOMETPUUECKUX YpaBHEHHH, HEPaBEHCTB U
CUCTEM, a TakXKe 3aJay, cojepkammx mnapamerpol. [lodydeHHblE yMEHHS IIHMPOKO
UCHOJIB3YIOTCSl IPU UCCIEN0BaHUU (YHKIMI C MOMOIIBIO MPOU3BOIHOM, NMPU pELICHUH
OPUKJIAJHBIX 3a]a4 U 3a/ad Ha HAaXOXKJICHUE HauOOJIbIIMX W HAaUMEHBIIMX 3HAUYE€HUH
bynkuuu. JlaHHas conep:kaTenbHas JIMHUS BKJIIOYaeT B ceOs Takxke (OopMHpOBaHUE
YMEHHI BBIOJNHATH pacué€Tel 1Mo ¢opMylnaM, NpeoOpa3oBaHUsl PAMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHHH, a TaKKe BBIPAKCHHH,
coJiepKalux CTeneHu u Jjorapudmsl. braarogaps nydeHuto anredGpandyeckoro Marepuaia
NPOUCXOANT JaJbHEUIIIee pa3BUTHE AJITOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHUS
oOyuaromuxcs, GOPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX pacCykicHuM, paboThl ¢
CUMBOJIBHBIMH (hOpMaMu, TMPEACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHUJC
paBEHCTB U HEpaBEHCTB. Anrebpa npeiaraeT 3¢(GHEeKTUBHbIE HHCTPYMEHTHI JIsl pEIICHUs
OPAKTUUECKUX M €CTECTBEHHO-HAyuYHbIX 3aJad, HarisgHO JEMOHCTPUPYET CBOU
BO3MOXKHOCTH KakK $13bIKa HAyKH.

CopmepxxarenpHO-MeTOMYecKass  JuHUA  «DyHKIMH U Tpadukuw»  TECHO
NEPEIJIETACTCA C APYTUMHU JHHHUSIMH y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3a1a€T  IOCJIENOBATENBHOCTh  M3y4YeHMs  marepuana.  M3ydeHwe  CTENEeHHOW,



MOKa3aTeJIbHOM, JIOTapu(PMHUUECKOW U TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOWMCTB U
rpaduKoB, UCTIOIb30BaHUE (PYHKIUHN AJIs PEIIeHUs 3a/1ad U3 APYTUX y4eOHBIX IPEAMETOB
Y PEAIIbHOM JKU3HU TECHO CBSI3aHO KAK C MATEMATHUYECKUM aHAIIU30M, TaK U C PELICHUEM
ypaBHeHUN U HepaBeHCTB. IIpu 3ToM Oombllioe BHUMaHUE yJemsieTcs (HOPMUPOBAHHUIO
yMEHUSl BbIpaXkaTh (GOpMylIamMH 3aBUCHUMOCTH MEXIy pa3JIMYHBIMH BEJIMYMHAMH,
UCCJIEIOBATh TMOJIy4eHHble (DYHKIMM, CTpouTh uX rpaduku. Marepuan dToi
COZIEpKATENbHOM JIMHUM HAlENeH Ha pa3BUTHE YMEHUHM M HABBIKOB, IO3BOJIAIOIIMX
BbIpaXaTh 3aBHUCHUMOCTH MEXIy BEJIMUYMHAMU B Pa3NIUYHON (QopMe: aHATUTUYECKOM,
rpaduueckoil u cinoBecHoil. Ero m3ydenune crnocoOCTBYeT pa3BUTHIO aJTOPUTMHUECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 00OOIIEHUIO U KOHKPETU3AIMHU, UCIOJIb30BAHUIO aHAJIIOTUH.

CopepxarenpHass JuHUA «Havana MareMarnyeckoro aHajivs3a» MO3BOJISIET
CYIIECTBEHHO pAaCIIUPUTh KpPyr KaK MaTEMaTUYECKHUX, TaK M MPUKIATHBIX 3aj]ad,
JOCTYITHBIX OOYyYaroIIMMCs, TaK KaK y HUX MOSBISAETCS BO3MOXKHOCTh CTPOUTH TpaduKu
CIIOKHBIX (DYHKIUH, ONPEAENATh UX HAauOONIbIINE U HAUMEHbIIUE 3HAYEHUS, BBIUUCIATH
wiomaau Guryp u o0bEMBI Tell, HAXOJIUTh CKOPOCTH M YCKOpEeHHMs IpoueccoB. [lanHas
coJiepKaTeNbHAas JIMHKUS OTKPHIBAET HOBBIE BO3MOXXHOCTH ITIOCTPOCHHSI MATEMAaTUYECKUX
MOJEJIE pPEAJbHBIX CUTyallud, II03BOJIIET HAXOAWUTh HAWIydllee pEIICHHE B
IPUKIAJAHBIX, B TOM YHCJIE COLHAIBHO-3KOHOMHUYECKHMX, 3aJadax. 3HAKOMCTBO C
OCHOBaMM  MaTEeMaTUYECKOTO aHalu3a CHOCOOCTBYET Ppa3BUTHIO  aOCTPaKTHOTO,
(GOpMaJIbHO-JIOTUYECKOTO W KPEAaTHMBHOTO  MBIILIEHUS, (POPMUPOBAHUIO  YMEHUU
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTUKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIIAIOMIMXCA pPE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUSA
MaTEMaTHUKH KaK HayKH, 1 00 UX aBTOpax.

CopeprxarenbHO-MeTOAMYECKas: JTHHUS «MHOXKECTBA M JIOTHKa» BKIIOYAET B ce0s
AJIEMEHThl TEOPUM MHOKECTB M MATEMAaTHYECKOW JIOTMKH. TeopeTHKO-MHO>KECTBEHHbIE
IPEICTABICHNUS] TPOHMU3BIBAIOT BECh KypC UIKOJBHOW MAaTEMaTUKH U MpejaraioT
Haubosiee YHUBEPCAJIBHBIM S3bIK, OOBEAMHSAIOMIMNA BCE paslenbl MaTeMaTHUKH U €€
NPWIOKEHHUI, OHM CBA3BIBAIOT Pa3HbIE MAaTEMAaTUYECKNE TUCLIUIIMHBI U UX NPUIIOKEHNUS B
enuHoe 1enoe. [loaTomMy BaXHO JaTh BO3MOXHOCTH OOy4arouieMycs IOHUMATh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MAaTE€MAaTHKH M HCIIONb30BaTh €ro JUIs
BBIPAKEHUSI CBOMX MBICJIEH. [IpyruM Ba)KHBIM IPU3HAKOM MAaT€MAaTHKHU KaK HAYKH CJIEIyEeT
MPU3HATh CBOWCTBEHHYIO €l CTPOrocTh OOOCHOBAHMI W ClIEIOBAaHUE OMNpPENCIEHHBIM
npaBuiaM IOCTPOEHUS JO0KAa3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTAMHU MaTeMaTH4EeCKOU
JIOTUKH CIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBIIUICHUS O0Y4YaroIIUXCsl, TO3BOJISIET UM
CTPOUTHb CBOM PAacCyX IEHUS Ha OCHOBE JIOTMYECKUX MpaBui, (HOPMHUPYET HaBBIKU
KPUTHUYECKOTO MBIILICHUS.

B yueOHOM Kypce «Anredpa W Hayajla MaTEMaTUYECKOr0 aHaIU3a» MPUCYTCTBYIOT
OCHOBBl MaTEMaTHYECKOTO MOJEIMPOBAHUS, KOTOpPbIE€ TMPHU3BAaHBI CIIOCOOCTBOBATH
(GbOpMHPOBAHNIO HABBIKOB MOCTPOEHHUS MOJIENEH peabHbIX CUTyallui, UCCIEIOBAHUS ATUX
MoJieJIell ¢ MOMOILBIO anmnapara aareOpbl 1 MaTeMaTHUYECKOro aHalM3a, UHTepIpeTaluu
NOJIyYEHHBIX pe3ynbTaroB. Takue 3agaHus BIUIETEHbl B KaXIbId W3 pa3leioB
IpOrpaMMbl, TMOCKOJbKY BECh MaTepHall y4eOHOTO Kypca IIMPOKO HCHOJb3yeTcs s
pelieHus] MNOPUKIAIHbIX 3aaad. Ilpu pemeHunm peanbHbIX MNPAKTHYECKHX —3a]a4
oOydaronuecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, UCHOIB30BATh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH MPOOIEMY.



JlesiTenbHOCTD 110 (POPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX 337a4 OpraHu3yeTcs
B IMPOIECCE M3YYEHHUsI BCEX TEM yueOHOTo Kypca

«Anredpa U Havajla MAaTEeMaTUYECKOTO aHATTU3a.

Ha usydenue ydyeOHOro kKypca «Anrebpa M Hauyajga MaTeMaTHYECKOTO aHAIIM3a»
orBoautTcs 272 daca: B 10 xnacce — 136 yacoB (4 uvaca B Heneno), B 11 knacce — 136
gacoB (4 gaca B HE/ICITIO).



COAEP)KAHUE OBYUYEHMUS (10 KJIACC)

Yucaa 1 BbIYUCICHUS

Pannonansupie uunciaa. OOBIKHOBEHHBIE U JCCATUYHBIE JpOOH, TIPOIEHTHI,
OeckoHeuHble nepuoanydeckue npodu. Ilpumenenune apoOel M MPOUEHTOB ISl peUICHUs
MPUKIIAJIHBIX 33]1a4 U3 PA3JIMYHbIX OTPACIEH 3HAHUW U PEaJbHOM KU3HU.

JlelictBuTenpHble  4Wcia.  PanWoHanbHblE W HWPPALMOHAIBHBIE  YHCIA.
ApudmeTnueckne onepanuud ¢ JCHCTBUTENBHBIMU YUCIaMH. MOAyNb JEeHCTBUTEIBHOTO
yucia U ero cBorctra. [IpuOnmkEHHbIE BBIYMCIICHUS, IPABUJIA OKPYIJICHHS], IPUKUIKA U
OLICHKA PEe3yJIbTaTa BIYMCIICHUMN.

Crenenb ¢ nenbiM nokazareneM. bunom HeroTtona. Mcnons3oBaHue MOIXOSIIEH
dbopMbI  3amucH  EHCTBUTENBHBIX UWCEN JJIs pEHIeHUs NPaKTHUECKUX 3anad |
IIPEACTABIICHUS JaHHBIX.

ApudmeTruecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ panuMOHaNBHBIM IIOKA3aTeIeM M €€ CBOMCTBA, CTEINEHb C
JIEVUCTBUTEIBHBIM IOKA3aTEJIEM.

Jlorapudwm uyucna. CroiicTBa jorapudma. JlecsTuunbie U HaTypaabHbIC JTOTapU(MBI.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC 4YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHUHYC U apKTaHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCMIBHBIE  ypaBHEHMsS W ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO, pelieHune
HEPABEHCTBA.

OCHOBHBIE METOJbl pELIEHUs LEIbIX U APOOHO-PAlMOHAIBHBIX YpPaBHEHUU U
HEPABEHCTB. MHOTOWIEHBI OT OJHOM MEPEMEHHOM. /[eTleHne MHOTO4JIEHa Ha MHOTOYJIEH C
octatkoM. Teopema be3y. MHorousiensl ¢ niensiMu kosduimentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BHIPAKEHHUH, COACPIKAITUX CTEIIEHN U KOPHH.

HppanuonanbHble ypaBHEHHs. OCHOBHBIE METOJIbl PEIIEHUS HPPALHOHAIBbHBIX
YPaBHEHUM.

[Toka3arenbHble  ypaBHEHHS. (OCHOBHBbIE METOJIBI PEIICHUS IMOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BHIPAKEHUIM, COJIEPKAIINX JTOTAPUPMBI.

Jlorapudmuueckre ypaBHeHHA. OCHOBHbIE METO/bl PEIICHHS JIOTapUPMUUECKUX

YPaBHEHHUM.
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI.
[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUM. Pemenne

TPUTOHOMETPUYECKUX YPABHEHHUM.

Peuienue cucreM JMHEWHBIX ypaBHEHUN. MaTpuila CUCTEMbI JTMHEUHBIX YPABHEHUN.
OnpenenuTens MaTpULbl 2X2, €r0 TEOMETPUUECKUNA CMBICI U CBOKCTBA, BBIYMCIICHUE €0
3HAYECHUS, NPUMEHEHUE OIPENCIUTENS JJIsl PELICHUs CUCTEMbl JIMHEWHBIX YPaBHEHUM.
Pemenne nmpukitagHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHeHUN. MccnenoBanne
ITOCTPOECHHOW MOJENH C IMIOMOILBI MATPULL U OITPEACIIUTEIICH.

[locTpoeHne MareMaTHYECKUX MOJEIEH pPEaJbHOM CHUTyallud C I[OMOIIBIO
YPAaBHEHUM M HEpaBeHCTB. I[IpuMeHeHME ypaBHEHHH W HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JacTeil HAyKU U peaibHON )KU3HHU.



DyHKUMH U TPaPUKH

OyHk1us, cnocoOsl 3aaanus GpyHkuuu. Bzaumuo oOpatHbie pynkimu. Kommnosunus
byukuit. 'paduk pyHkiumu. SnementapHbie mpeoOpazoBanus rpadukoB QyHKIIHMA.

OO6sacTb ompenesieHus W MHOXECTBO 3HaueHuUd Qynkiuu. Hymu ¢dyHkumm.
[IpomexyTku 3HaKOmOCTOsSHCTBA. UETHple W Heu€THble QyHkuuu. Ilepuoandeckue
dbyskiun. [IpoMeKyTKH MOHOTOHHOCTH (DYHKITMU. MaKCUMyMbl I MUHUMYMBI (DYHKITHH.
Haubonbiiee n HanMeHblIee 3Ha4eHUs PYHKIIUN HA TIPOMEXKYTKE.

Jluneiinas, KBaapaTW4yHas W JAPOOHO-TWHEHHAs (YHKIHMHA. DIJIIEMEHTApHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IpaUKOB.

CrenenHast (QyHKIMS C HaTypaJbHBIM M LEJbIM TOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiictBa u Tpaduk KOpHA N-0il cTeneHW Kak (PyHKIHUHM OOpaTHOM CTEmeHHcC
HaTypaJIbHBIM ITOKA3aTEIIEM.

[TokazatenbHast u jmorapupmMuyueckas GyHKIUU, UX CBOWCTBA U IPaPUKH.

Hcnonb3oBanue rpadukoB PyHKIUH 17151 pEIICHUs YPaBHEHUH.

TpuronomeTrpruyeckas OKpy>KHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX (YHKIIUNA
YUCJIOBOTO apTyMEHTA.

OyHKIIMOHAIbHBIE 3aBUCUMOCTH B pEAlbHBIX Ipolleccax U sABieHUsX. ['paduku
peabHbIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH,  CHOCOOBI  3aJaHMsl  IOCJIEAOBaTENbHOCTEH.  MeTox
MAaTeMaTHYeCKOW HWHAYKIHH. MOHOTOHHBIE W OTPAaHUYEHHBIE IOCJIEIOBATEIBHOCTH.
HcTopust BOSHUKHOBEHMSI MaTEMAaTUUYECKOTO aHAIM3a KaK aHaln3a OECKOHEYHO MallbIX.

Apudmernueckass M reomerpuueckas mporpeccu. beckoHeyHO yObIBaromias
reomeTpuyeckass mporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKON
nporpeccuu. JIMHEWHBIM W SKCIOHEHUMANBbHBIM pocT. YHucino e. dopmysa CHOXKHBIX
IIPOLICHTOB. lcrionbp30BaHne MpPOrpeccur Uil PELICHMs] pealbHbIX 3a1ay MPUKIATHOTO
Xapakrepa.

HenpepriBHble GyHKIIMM U UX CBOWCTBA. TOUYKHM pa3pbiBa. ACUMITOTHI IpaduKoOB
¢dbynkuuii. CBoiicTBa (DYHKIIMII HEMPEpHIBHBIX Ha OTpe3Ke. MeToJ HMHTEepBAJIOB IS
pelieHus HepaBeHCTB. [IpruMeHneHnne cBONCTB HENPEPhIBHBIX (QYHKIUH JUIs pelieHus3a1ay.

[lepBas u BTOpass mpousBojHble (QyHKIUU. OmnpeneneHue, TeOMETPUUYECKUN U
(bu3MYeCcKuil CMBICI IPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K Tpaduky QyHKIIHH.

[IpousBoaHbie 3neMeHTapHbBIX (yHKIUWI. [IpousBoaHAsT CyMMBI, MPOU3BEACHUS,
YaCTHOTO U KOMMO3UIUHU (HYHKLIUMA.

MHoxKecTBa U JIOTHKA

MHOk€eCTBO, omnepaiuyu HajJ MHOKECTBAMM M MX CBOWMCTBA. J[marpammbl Jiiiepa-
Benna. [IpuMmeHeHHE TEOPETHUKO-MHOXKECTBEHHOTO ammnapara JJisl ONKUCAHUs PEajbHbIX
MPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]1a4 U3 IPYTUX yUeOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTEeMaTHYECKOTO OOBEKTa, CJCACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIILHBIE YPAaBHEHUS.



COJIEP’KAHUE OBYYEHUS (11 KJIACC)

Yucsia v BbIYUCITCHUS

HarypanbHbie u uensle yncna. [I[pyumMeHeHre Npu3HAKOB JETMMOCTH LIEJIBIX YUCEN,
HanOopIui o0muit aenmurens (nanee — HOJI) m maumensiee obmee KpaTHoe (anee —
HOK), octaTkoB o Moay:mto, anroputMa EBkiinia st perieHus 3aa4 B 1EIbIX YUCIax.

Kowmmnekcuple uncna. AnreOpamdeckas W TpPUTOHOMETpUYecKas (HOpPMBI 3ammcu
KOMITJIEKCHOTO 4Hucia. ApudmeTndeckue omepandd ¢ KOMIDIEKCHBIMA — YHUCJIAMH.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU MockocTH. dopmyna Myagpa.

Kopau n-oii creneHn W3 KOMIUIEKCHOTO 4wucia. [IprumeHeHne KOMIUIEKCHBIX
quCel JIs pelieHus (PU3NYECKUX U TeOMETPUUECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucteMa W COBOKYIIHOCTh YPAaBHEHUW M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CHUCTEMBI-CIICICTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OT160p KOpHEHN TPUTOHOMETPUYECKUX YpaBHEHUU c ITOMOILIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTHU. PerieHre TpuroHoMeTpuYeCcKuX HEPABEHCTB.

OCHOBHBIE METOJIbl PEILICHUS] TOKa3aTEIbHBIX M JOTapu(PMUUYECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEHIEHUS] CHUCTEM H COBOKYITHOCTEM paIlMOHAJBHBIX,
UppaloHaIbHBIX, IOKA3aTEJIbHBIX U JOTAPU(PMUIECKUX YPABHECHUM.

VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TAPaAMETPAMU.

[IpumeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEHICHUIO MAaTEMaTUYECKUX3a1a4
U 33/1a4 U3 Pa3IU4HbIX 00JIacTel HayKHU M PeaIbHOW JKU3HU, HHTEPIPETALUS TOTYICHHBIX
pEe3yJIbTATOB.

DyHKUMH U TPaPUKH

['padux kommosuruu  Qyukmuii. ['eomerpudeckue o00pa3bl ypaBHEHUNU W
HEPaBEHCTB HAa KOOPJAMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U TpaduKy.

['padrueckre MeToabl penieHus ypaBHEHUN U HepaBeHCTB. ['paduueckue MeTozbl
peuieHus 3a1ay ¢ napaMmeTpaMu.

Hcnons3oBanue rpadukoB  GyHKIUNA 71 HUCCIENOBaHUS  MPOIIECCOB U
3aBUCUMOCTEHN, KOTOPbIE BOZHUKAIOT MPU PEUICHUU 33a7a4 U3 JPYrUX y4eOHBIX IPEIMETOB
Y pEaJIbHOU KU3HH.

Havasa maTeMaTu4ecKOro aHajaIm3a

[IpumeHenne NPOU3BOJHON K UCCIENOBaHUIO (DYHKIIMI HAa MOHOTOHHOCTH H
sKkcTpeMyMmbl. HaxokneHne HauOONbIIET0 W HAWMEHBIIEro 3HAYCHHH HENpPEepPhIBHOM
(GYHKIIMHM Ha OTpe3Ke.

[IprumeHeHre MPOU3BOAHOM I HAXO0XKIACHUSI HAWJTYUILETrO PEIICHUSI B IPUKIIAHBIX
3a/1ayax, Jyisl ONPECIICHHs] CKOPOCTH M YCKOPEHHSI MPOIecca, 3aJaHHOTO (OPMYIION WU
rpaduxom.

[lepBooOpa3Hasi,  OCHOBHOE  CBOMCTBO  mepBooOpasHbix.  IlepBooOpa3zHbie
aneMeHTapHbIX QyHkimil. [IpaBuna HaxoxaeHUs TepBOOOPA3HBIX.



HNuTerpan. I'eomeTrpudeckuidi CMBICH HMHTErpana. BblUuClIeHHE ONPEneIEHHOTO
uHTerpaia no gpopmyne Hetorona—JleitOuua.

[Ipumenenue uHTErpana JUisi HAXOXKJICHUS TUIOIAAEH TIOCKUX QUryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepbr  pemenuit  auddepeHMaIbHbIX  ypaBHeHHH.  MaTteMarudeckoe
MOJICJIMPOBAHUE PEATbHBIX MPOIECCOB C MOMOIIbIO AU hEepeHIIUATBHBIX YPABHEHUI.

HPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiaacce o0ydaronuiics: MONy4IUT CIEAYIONMINE MPEAMETHbIC
pe3yabTaThl MO OTJCIBHBIM TeMaM ¢eepanbHoi paboueil mporpaMMbl y4eOHOTO Kypca

«AJire0pa ¥ HA4YaJIa MATEMATHYECKOI'0 AaHAJIN3a»:

Yuciaa v BbIYUCICHUS:

e CBOOOJHO ONEPUPOBATH TMOHATHUSMHU: PAIMOHAIBHOE 4YHUCIO, OECKOHEYHas
nepuonyeckas Ipoob, MPOIEHTHI, UPPALMOHATIBFHOE YUCIIO, MHOXKECTBA PAIlMOHATIBHBIX U
JIEVUCTBUTEIBHBIX YUCET, MOYJIb JEUCTBUTEIILHOTO YHCIIA,;

® [IPUMEHSATH JPOOU U MPOICHTHI JJIsSI PEIICHUS MIPUKIAHBIX 3a/1a4 U3 Pa3JIMUHbBIX
OTpACJIEV 3HAHUM U PEATIbHOM )KU3HH;

® [IPUMEHATh NPUOIMKEHHBIC BBIYMCICHUSI, MPaBWIa OKPYIJICHUS, MPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCIICHUM;

e CBOOOJHO ONEPUPOBATH TMOHSATHEM: CTENEHb C LEIbIM IOKa3aTeseM,
WCIOJIb30BaTh TMOAXOMAIIYI0 (OpMYy 3allMCH JEUCTBUTENBHBIX YUCET JUIsl PEIICHHS
MPAKTUYECKUX 3a]1a4l NPEACTABICHUS TaHHBIX;

e CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKHII KOpEHb HaTypajbHOU
CTETICHU,;

e CBOOOJHO OMEPUPOBATH MOHSATHEM: CTEMEHb C PAlMOHAJIBLHBIM IOKa3aTelieM;
CBOOOJTHO OIEPUPOBATH MOHATHSAMU: JIOTapudM 4YHCIA, IECATUYHBIE W HATypaJbHBIC
JorapuMsl;

® CBOOOJHO OMNEPUPOBATH MOHATUAMU: CHHYC, KOCHUHYC, TAHTE€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTA;

® ONEpUPOBATH MOHATUSIMU: APKCUHYC, APKKOCHMHYC W ApPKTAHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

e CBOOOJHO OMEPUPOBATH MOHSATUSMU: TOXKJIECTBO, YpPAaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABCHCTBA;

® [IPUMEHSTH pa3JIMYHBIE METOJbl PEIICHUS PpPAIUOHAIBHBIX U  JpPOOHO-
palMOHATIBHBIX YPABHEHHM, TPUMEHSTh METOJ MHTEPBAJIOB ISl PEUICHUS HEPABEHCTB;

e CBOOOJHO OMEPUPOBATH TOHATUSIMHU: MHOTOYIEH OT OJHOM TEPEMEHHOM,
MHOTOWICH C TEeIbIMA KOd(PUIMeHTaMu, KOPHH MHOTOYJICHA, MPUMEHATH JEJICHHUE
MHOTO4YJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3dy m teopemy Buera mis pemenus
3az1ady;

® CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUCTEMA JIMHCWHBIX YPaBHEHUM, MAaTPUIIA,



ONPENCIIUTENIb MATPULbl 2X2 W €ro reOMETPUYECKUU CMBICI, HCIOJb30BaTh CBOMCTBA
ONpENENUTENs 2X2 sl BBIYMCIEHUS €ro 3HAY€HUs, NPUMEHATh ONPENCIUTENN IS
pELIECHUsSI CUCTEMBl JIMHEWHBIX YPaBHEHUW, MOJEIUPOBATh pPEAJbHBIE CUTyallUd C
MIOMOIIBI0 CHUCTEMBl JIMHEWHBIX YPAaBHEHHI, HCCIEAOBaTh MOCTPOEHHBIE MOJEIU C
MIOMOIIBIO MATPHUIL U ONIPEAECTUTENEH, THTEPIIPETUPOBATH MOJYYEHHBIN PE3YIIbTAT;

® 1CIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOpPHSAMU Ui [peoOpa3oBaHUS
BBIPAKEHU;

® BBINOJHATH NMPEOOPA30BAHMS YMCIOBBIX BBIPAKEHUM, COJAEPKAIIMX CTEHCHH C
palMOHAJIBHBIM MOKA3aTENEM;

® 1CIIOJIb30BaTh CBOWMCTBA JorapudMoB AJid peoOpa3zoBaHus JOrapuPMUIECKUX
BBIPAKCHUMU,

e CBOOOJHO OINEPUPOBATh TMOHATHAMU: HPPALMOHAIBHBIC, MOKa3aTeIbHbIE WU
Jorapu(MUYECKHE YPaBHEHHUS, HAXOJIWUTh WX PEIICHHUS C IOMOIIbI0 PaBHOCHIBHBIX
IIEPEXO0/I0B W OCYIIECTBIISA IPOBEPKY KOPHEW;

® [PHUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIBI sl MpeoOpa3OBaHUS
TPUTOHOMETPUUECKUX BBIPAKCHUM;

e CBOOOJHO ONEpUPOBATh  MOHATHEM: TPUTOHOMETPUUECKOE  YpaBHEHHE,
OPUMEHATh  HEOOXOAUMBbIE GopMynel  Asis pelIeHHs ~ OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHECHUM;

® MOJIENMPOBATh peajbHbIE CUTYallUU Ha SI3bIKE aJIr€Opbl, COCTABIATH BHIPAXKECHHUS,
YPAaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJ1a4d, HCCIEAOBATH IMOCTPOEHHBIE MOJECIH C
MCIIOJIb30BAHUEM allapaTa ajreopsbl.

DyHKIUM U rpaduku:

e CBOOOJHO OMEpUPOBATh MOHATHUSAMU: (YHKIHUS, CHOCOOBI 3amaHus (PYHKIUH,
B3aMMHO OOpaTHbIE (PYHKIMU, KOMIO3UIMs (yHKIMHA, Tpaduk (GyHKIUU, BBITOIHSATH
3JeMEHTapHbIE TPeoOpa3zoBaHusl rpaPuKoB HyHKIIHIA;

e CBOOOJHO OMEpPHPOBATh MOHATHUSAMHU: OOJACTh OMpEACNCHUS W MHOXXECTBO
3HaYeHUHPYHKINH, HYyJIM (YHKIUH, TPOMEKYTKH 3HAKOMTOCTOSHCTBA;

e CBOOOJHO OMEpPUPOBATH TMOHATUSMHU: UETHBIE W HEUETHBIE (PYHKIIUH,
nepuoanyeckre (QYHKIUH, TPOMEXKYTKM MOHOTOHHOCTH (YHKUHH, MAaKCUMYMbI U
MUHUMYMbI (YHKIIMH, HauOOJIbIlIee U HauMEHbIIIee 3HaUeHuEe (QYHKIUU HA TMPOMEXYTKE;
CBOOOHO ONEPUPOBATH MOHATUSIMH: CTENICHHAsI (QYHKLHUS C HATYPAJIbHBIM U IIEJIbIM

e rMokazaTeneM, TpaduKk CTENeHHOW (YHKIMM C HATypaJIbHbBIM M  IEJbIM
nokasareyieM, rpapuk KOpHA N-0il cTeneHW Kak (QYHKIUM OOpaTHOM CTENEeHH C
HaATypaJIbHBIM TOKa3aTeleM;

e OMNepupoBaTh MOHATHSIMH: JIMHEHHAs, KBagpaTW4yHas © APOOHO-TUHEHHAS
(YHKIIMH,BBIOJHATD JIEMEHTAPHOE MCCIIEOBAHNE U TIOCTPOEHUE UX TPapUKOB;

e CBOOOJHO OINEPUPOBATH MOHATHSAMH: TOKa3zaTelbHAas M JorapudmMudeckas
(GbyHKIMH, MX CBOWCTBA M TpadUKH, UCIOIB30BaTh UX TpadUKH I PEIICHUs] ypaBHEHUH;
CBOOOIHO OTIEPUPOBATH TOHATUSMHU: TPUTOHOMETpHUUYECKAs OKPY>XHOCTb,
onpeeIeHue TPUTOHOMETPUUECKUX (DYHKIIMI YMCIOBOTO apryMeHTa;

® UCHoJIb30BaTh rpaduku  (QyHKIMI s HMCCIEIOBaHUS  MPOLECCOB U
3aBUCUMOCTEHN MpPH PEILICHUHU 33/a4 U3 JAPYTUX Y4eOHBIX MPEIMETOB U PEaNbHOW KU3HH,



BbBIpAKATh (bopMynaMH 3aBUCUMOCTHU MCXKAY BEIIMYMHAMMU.

Hauana maTeMaTH4eCKOro aHaJIn3a:

e CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: apudmeTHueckass U TeOMeTpUYecKas
mporpeccusi, OECKOHEYHO YOBIBaOIIas TEOMETpUYECKas MPOTPecCHs, IUHEHHBIA U
OKCIIOHEHITUATBLHBIA  POCT, (popMyJsia CIOXHBIX MPOIEHTOB, MMETh TMPECTABICHUE O
KOHCTAHTE;

® UCIMOJB30BaTh MPOTPECCHUU JJISI PEUICHUS pPEalbHBIX 3a/ad MNPUKIATHOTO
XapakrTepa;

e CBOOOJHO ONEPUPOBATH MOHATHSMHU: MOCIEIOBATEIBHOCTb, CIOCOOBI 3aJaHMUs
MOCJIEA0BATEIBHOCTENH, MOHOTOHHBIE U OTFPAaHUYEHHBIE IMOCIEA0BATEIBHOCTH, TOHUMATh
OCHOBBI 3apOKJICHHS MAaTEMaTHUYECKOTO aHAlIM3a KaK aHalu3a 0ECKOHEYHO MaJIbIX;

e CBOOOJHO OINEPUPOBATH MOHITUSMU: HEMPEPHIBHBIC (DYHKIIMHU, TOUYKH pa3pbiBa
rpaduka QyHKIMH, ACHMOTOTHI rpaduka GyHKINU;

e CBOOOJAHO ONEPUPOBATh TMOHATHEM: (YHKIMS, HENPEpPhIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUHN IS pEIICHUS 3a]1ay;

® CBOOOJHO ONEPUPOBATH MOHATUSIMHU: TIEpBasi U BTOpas MPOU3BOAHBIC (DYHKIINH,
KacarenbHas K rpaduky QyHKINY;

® BBIYUCIATH MPOU3BOJAHBIE CYMMBbI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
IBYX (YHKIUH, 3HATh TPOU3BOJIHBIC SJIEMEHTAPHBIX (QYHKIIHIA;

® UCIMOJB30BaTh TCOMETPUYECKUM U (PU3MUECKUNA CMBICT TIPOU3BOJHON IS
pelIeHHsI3a/1au.

MHo:xecTBa M JIOTHKA:

e CcBOOOAHO  OMNEpPUPOBATH  IOHATHSAMH:  MHOXKECTBO,  OIEpalid  Haj
MHOJKECTBAMU; HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA amnmapar JJisi ONUCAHUS
peATbHBIX

®  TIPOIIECCOB U SIBJICHUM, NIPU PEIICHUU 33/1a4 U3 JPYTUX yYEOHBIX MPEIMETOB;

e  CBOOOAHO ONEPUPOBATh TOHATHUSAMH: OIPEACICHUE, TeopeMa, ypaBHEHHE-
CJICACTBHE, CBOMCTBO MAaTEMaTHYECKOrO0 OOBEKTa, JI0KA3aTeIIbCTBO, PABHOCHIIbHBIC
YpPaBHECHUS U HEPABEHCTBA.

K xoniy oOyuenust B 11 kiaacce o0yyaromuiics NoJyduT CIEAYIOIUE NPEeIMETHBIE
pe3ynbTaThl [0 OTAEIBLHBIM TeMaM (penepanbHoOi paboueil mporpaMMbl yueOHOTO Kypca

«AJredpa M HaYaJIa MATEMATHYECKOI0 AHATHU3A»:

Yuciia ¥ BbIYUCICHUS:

e CBOOOJHO OMEpPUPOBAThH MOHATUAMU: HATYpPaIbHOE U LIEJI0€ YHUCIIO0, MHOXKECTBA
HaTypaJIbHBIX U IEJBIX YHCEJ, UCIIOIb30BaTh NPU3HAKU ACIUMOCTH LebiXx unucen, HOdu
HOK natypaibHBIX YnCeN A peluieHus 3a7a4, IpUMEHATh allropuT™M EBKINa;

e CBOOOJHO OINEPUPOBATH TIMOHATHEM OCTaTKa IO MOMAYJIO, 3alHChIBAThH
HaTypaJIbHbIEYUCIIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX ~4YMCEJ, MPEACTaBIATh KOMIUIEKCHbIE 4YHCIa B alreOpanyeckod W



TPUTOHOMETPUUECKOW (opMe, BBIMOIHATh apuMeTHUecKue omnepaluu ¢ HUMH U
M300pakaTh Ha KOOPAMHATHOM TMIJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

e CBOOOJHO OINEPUPOBATH TMOHATHSAMU: HPPALMOHAIBHBIC, MOKa3aTeIbHbIE WU
JorapuMUYECKHEe HEPABEHCTBA, HAXOJIWUTh WX PEIICHUS C IMOMOIIBI0 PaBHOCHIBLHBIX
IIEPEXO/IOB;

® OCYIIECTBJISATh OTOOP KOPHEH MPHU PEIICHUU TPUTOHOMETPUUECKOTO YPaBHEHUS,

e CBOOOJHO ONEpUPOBATH TMOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHSATh  HEOOXOJIUMBIE bopmybl Il peLICHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CUCTEMA M COBOKYIHOCTH YpPaBHEHUU U
HEPABEHCTB, PABHOCWUJIBHBIE CHCTEMBI M CHUCTEMBI-CIEJACTBUSA, HAXOJUTh PEIICHUS
CACTEMBI M COBOKYIHOCTE€W pPAlMOHAIBHBIX, HWPPAUUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUYECKUX YPaBHEHUN U HEPABEHCTB;

® pemniaTh palMOHANIbHBIC, UPPALIMOHAIbHBIC, TTOKa3aTeIbHbIE, Jorapudmuyeckue
Y TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, COJIEPKAIME MOYJIN U ITapaMeETPhI;

® TPUMEHSTH rpaduyecKre METOAbl JIJISi PEIICHUS YpaBHEHUN W HEPABEHCTB, a
TaKKe3a/1a4 ¢ MapaMeTPaAMU;

® MOJIEIUPOBAThH PEATIbHBIE CUTYAIIUU Ha A3BIKE alreOpbl, COCTABISATh BBIPAKECHHUS,
YpPaBHEHUSA, HEPABEHCTBA U UX CHUCTEMBI MO YCIOBHUIO 33/1a4M, UCCIEA0BATH IMTOCTPOCHHBIC
MOJIEIM C UCIIOJb30BaHUEM armapara aiareOpbl, HHTEPIPETUPOBATH MOTYyUYCHHBIN
pe3yJIbTar.

DyHKIUM U rpaduku:

e cTpouth TpaduKu KOMOO3MIMM (YHKIUH C TOMOUIbIO 3JEMEHTAPHOTO
UCCJIEIOBAHUS M CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

® CTPOUTH F€OMETpUYECKHE 00pa3bl YpaBHEHUI U HEPABEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

e CBOOOJHO ONEPUPOBATH MOHATUAMU: TPA(QUKH TPUTOHOMETPUUECKUX (HYHKLUN;
OPUMEHATH QYHKIUH JIJIsI MOAEIIMPOBAHUS U UCCIIEI0OBAHUS pealbHBIX IPOLIECCOB.

Havaysa MmaTeMaTH4eCcKOro aHaImM3a:

®  WCIOJIb30BaTh MPOU3BOIHYIO ISl MCCIIENOBAHUS (PYHKIIMM HA MOHOTOHHOCTH H
DKCTPEMYMBI;

® HaxoAWTh HauOOJbIIEe W HAWMEHbIIEe 3HAYCHUS (PYHKIMU HENMPEpHIBHOW Ha
OTpE3KE;

® JCHOJIb30BaThb IPOU3BOAHYIO Ui HAXOXKIACHUS HAWIYYILIErOo pELIeHUus B
IPUKJIAJHBIX, B TOM YHCJIE COLMAJIbHO-DKOHOMMUYECKHUX, 3ajadvax, IJsd ONpeAcIeHUs
CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHnHoro GopmMynoi uin rpadukom;

e CBOOOJHO ONEPUPOBATH MOHATUSAMU: MIEPBOOOPaA3HAs, ONPEAeIEHHBIN UHTETpall,
HAXOJUTh NEPBOOOPA3HBIEC ANEMEHTAPHBIX (YHKIMA U BBIUUCIATH MHTErPAT MO GopMmylie
Hrrorona—JleiOuuna;

®  HAXOJUTh IUIOUIAH IJIOCKUX PUTYP U 0OBEMBI TEJI C MOMOIIBIO HHTErpasa;



® UMETh MpPEACTaBICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUM Ha MpUMEpPE
cocTaBieHus AU depeHuanbHbIX YpaBHEHU;

e Dpeliarh MNPUKIATHBIE 3a7a4d, B TOM YHCIE COLUAIbHO-DKOHOMUYECKOTO H
duznyeCcKoro xapakrepa, CpeACTBAMH MAaTEMaTHYECKOTO aHAIHN3a



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmyecTBo 4yacoB JesiTesIbHOCTH
HaumenoBanue yumTeJs-
pa3ie/ioB H TeM Kourpousbnbie IIpakTnyeckue UIEKTPOHHbIE (H(PPOBEIC) npeaMeTHHKa ¢
OcHoOBHOE co/iep:KaHue Bcero oOpa3oBaTe/ibHbIE pecypchl .
IporpaMmMsbl padoThI padoThI yueTom padouei
NMPOrpaMMbI
BOCIIMTAHUS
MHOXeCTBO MHO€eCTBO, Onepanuu 24 1 https://resh.edu.ru/subject/lesson/ ycranaBiuBaTh
NCWCTBUTENBPHBIX ~ HaJ MHOXXECTBAaMH H UX 4726/conspect/198222/ JIOBEPHUTEIbHbIC
Yyucell. cBoicTBa. JluarpaMmmel Diinepa OTHOILIEHUS
MHorousieHblI. — Benna. https://resh.edu.ru/subject/lesson/ mexny yuurenem
PanmonansHbie [IpumeneHnue TeopeTHKO- 611/ u
yYpaBHEHUS U MHO’KECTBEHHOT'O arnapara Jijist https://resh.edu.ru/subject/lesson/ oGy4arormmucs,
HEpPaBEHCTBA. peleHus 3a1au. 612/ CIOCOOCTBYIOIIN
CucreMmsl ParmonanbHbIe YncIa. https://resh.edu.ru/subject/lesson/ x mo3uruBHOMY
JIMHEUHBIX OOBLIKHOBEHHEIE U JECITUYHEIE 4726/conspect/198222/ BOCITPUSITHIO
YpaBHCHHIA JpoOH, TIPOIIECHTHI, YYaIuMUCS

OeCKOHEUYHbBIE IEPUONYECKUE
npobu. [Ipumenenue apodeit u
MPOLIEHTOB JJIsl PEIICHUS
MPUKJIATHBIX 3a]1a4.
JleficTBUTENIbHBIE YHUCIIA.
PanmonannHBIC 1
HppalMOHANIbHBIE YHCIIA.
Apubmerndeckre onepanuu ¢
JIEHCTBUTEIBHLIMA YHCIIAMHU.
Monaynb 1EMCTBUTENBHOTO
YHCja B €ro CBOMCTBA.
[TpubnnxEHHBIE BEIYUCIICHUS,
MpaBujia OKPYTJIEHUS, TPUKHUIKA
U OIICHKA pe3ynbTaTa
BeruncieHuii. OCHOBHBIC
METO/bI PEIICHUS LENbIX U
JTPOOHO-palMOHATBHBIX

TpeboBaHuUi U
POChO yuuTens
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https://resh.edu.ru/subject/lesson/4726/conspect/198222/
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https://resh.edu.ru/subject/lesson/4726/conspect/198222/

OyHKIUU "
rpapuku. CreneHb
c ENTBIM
rokaszaresuem

ypaBHEHUU

Y HEepaBeHCTB. MHOTOWICHBI OT
OJIHOM mepeMeHHoM. [lenenue
MHOT'OYJICHA Ha MHOT'OWICH C
octatkoM. Teopema be3y.
MBHOTo4JICHBI C I[CIIBIMU
kod(purnmentamu. Teopema
Buera. Pemenne cucrem
JIMHEWHBIX YPAaBHEHUH.
Marpuiia CUCTEMBI TMHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpUIlbl 2X2, ero
F€OMETPUUYECKUN CMBICT U
CBOICTBA; BRIYHCIICHHE €T0
3HAYEHUSI; TPUMEHECHUE
OTIPENICTUTEIS ITIs1 PEIICHHS
CUCTEMBI JINHENHBIX YPABHEHUN.
Pemenne npukitagHeIx 3a1a4 ¢
IIOMOIILIO CUCTEMBI TUHCHHBIX
YpaBHEHUU

OyHKIMA, CIOCOOBl  3aJaHus
¢ynkuun. B3aumHO o0OpaTHBIE
byHKIIH. Kommo3unus
¢bynkuuit. I'papux  dyHkImM.
DneMeHTapHbIe
npeoOpa3oBaHus rpaduKoB
byHKIHIA. O6nacth
ONpeNieIeHusT ¥ MHOXKECTBO
3HaueHudl  ¢yHkuuu.  Hymm
GbyHKIMU. [TpomexyTku
3HAKOIMOCTOSIHCTBA.

UérHble M HEYETHBIE (PYHKIIHH.
[Tepuoanueckue byHKIHH.
[IpoMexKyTKM ~ MOHOTOHHOCTH
byHkmuu.  MakcuMymMbl  H
MUHUMYMBI GbyHKIIH.

12

Ypok 18. crenennas hVHKIHSL.

poOHO-IMHEeHAs QYHKIUS -
AnreOpa ¥ Hayasa
MareMaTuyeckoro agamausa - 10

kyacc - Poccuiickas
SJIEKTPOHHAS IIKOJIA

(resh.edu.ru)

Haxonuts
LICHHOCTHBIN
acmekT yaeOHOro
3HAHUS U
uH(popManuy,
obecneunBaTh
€ro MOHUMaHHE U
MIPUBJICKATH
BHHUMaHHE
o0yyJaromuxcs K
o0cyxmaemMol Ha
ypoKe
nHpopMmanuu,
AKTUBH3AIIUH
IMO03HABaTEIILHOM
JIeITeIIbHOCTU
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Apudmernaeckuit
KOpeHb N—oM
CTETEeHH.
WppaunonanbHble
YpaBHEHHS

IlokasaTenpHast
byHKIHS.
Iloka3aTenbpHBIC
ypaBHEHUS

HaubGonpmee u HauMmeHblliee
3HAYEHUE byHKIIN Ha
MIPOMEXKYTKE.

JIuneliHas, KBaapaThyHas U
IpoOHO- JWHEWHas (QYHKIUH.
DNeMEHTapHOE UCCIIeI0BAHUE U
MOCTPOCHHE TpaQUKOB  ATHX
GyHKIHH.

CreneHs ¢ LETBIM MOKa3aTeNeM.
bunom Herorona.

CreneHHas byHKIISA c
HaTypaJlbHbIM u EeIIBIM
nokasarejieM. EE& cBoiicTBa H
rpaduk

Apudmerndecknii KOpeHb
HaTypaJIbHOM CTENIEHU U €T0
CBOMCTBA.

ITpeoOpa3oBaHus YUCIOBBIX
BBIPAKEHUH, COAEPIKAINX
CTETIEHU U KOPHH.
HppauunoHanbHbIe ypaBHEHHUS.
OCHOBHBIE METOABI PELLIEHUS
MppalMOHANIbHBIX YpaBHEHUH.
PaBHOCHIIBHBIE IEpEXOABI B
pelIeHNH UPPAMOHATIBHBIX
YPaBHEHHUHU.

CaoiicTBa 1 rpaguK KOpHs n-o
CTETeHH KaK (PyHKLIUHU
0o0paTHO# CTENeHH C
HaTypaJIbHBIM IOKa3aTelIeM

CreneHb ¢ pallMOHATBHBIM
[OKa3aTeJIeM U €€ CBOKCTBA.
[TokazaTenpHas GyHKIHS, €€
CBOWCTBA U TpaduK.
Hcnons3zoBanue rpaduka

15

10

https://resh.edu.ru/subject/lesson/

5498/start/272542/

00yJaronuxcs.
CnocoOcTBOBAThH
ACTETUICCKUMY
OTHOIIICHU K
MHUPY, BKIIOYas
ACTETHKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTE
i, OOBEKTOB,
3a7a4, pEeLICHHH,
paccyxJIeHun

YpaBnsate
y4eOHBIMH
rpyIIaMH C
LEJIBIO
BOBJICYCHUS
oOyJarouxcs B
mporiecc
oOyueHus u
BOCITUTAHMUSI,
MOTHUBHUPYS HX
yueOHo-
M03HABATEIbHYIO
JeSITETTHHOCTD.

Crpoutb
BOCIIUTATCIIbHYIO
JIESITEIIbHOCTD C
Y4ETOM
TOTOBHOCTHU U
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(GYHKIUY 17151 pelIeHUs]
YPaBHEHUU.

[TokazaTenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pEIICHUS
MIOKa3aTEeNIbHBIX YPAaBHEHUI

CIIOCOOHOCTH K
MaTEeMaTHIECKOM
y 00pa30BaHUIO U
camMoo0pa3oBaHU
10 Ha
MPOTSHKECHUH
BCEH KU3HU

Jlorapudmudeckas
byHKIHS.
Jlorapudmuyeckue
YpaBHEHHS

6 Tpuronomerpudeck

W€ BBIPAXKEHUS U
YpaBHEHUS

Jlorapudm yucna. CBoiicTBa
norapudma. JlecsiTHuHbIC U
HaTypaJIbHbIE IOTapU(PMBI.
[IpeoOpazoBaHue BEIpAKCHUH,
COJIEp>KaIIHX JOrapu(MBbI.
Jlorapudmuueckas GyHkuus, eé
CBOICTBa U TpaduK.
Hcnonk3oBanue rpaduka
(GYHKIIUY 1715 peleHUs]
YpPaBHEHU.
Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHUS
norapuMHUUECKUX YpaBHEHHIH.
PaBHOCHIIBHBIE TTEPEXO/IBI B
pelIeHnH JorapuGMUIECKUX
YpaBHEHUU

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YK CIIOBOTO
aprymeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMEHTa.
Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJICIICHHAE
TPUTOHOMETPHUECKUX (DYHKIUN
YHCIIOBOT'O apryMEHTa.

18
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https://resh.edu.ru/subject/lesson/

5223/conspect/326716/

https://resh.edu.ru/subject/lesson/
6019/start/199181/
https://resh.edu.ru/subject/lesson/
3863/start/199212/
https://resh.edu.ru/subject/lesson/
4735/start/199274/
https://resh.edu.ru/subject/lesson/
6322/start/114653/
https://resh.edu.ru/subject/lesson/

AHanu3npoBaTh
peajibHOE
COCTOSIHHE JIeN B
y4eOHOM
KJ1acce/Tpymrie.
CriocoOG¢cTBOBATH
c(hopMUPOBAHHOC
™
HPABCTBEHHOT'O
CO3HaHMSI,
THUYECKOTO
MIOBEJICHHUS,
CBSI3aHHOT'O C
MPAKTUICCKHM
MIPUMEHEHHEM
JIOCTHKEHU N
HAyKH U
JIeSITEIIbHOCTHIO
y4E€HOTO

Haxoauts
LICHHOCTHBIH
acrekT y4eOHOro
3HAHHUA U
nHpopMmanuu,
obecneunBaTh
€ro MOHMMAaHHEe U
MIPHUBJICKATH
BHUMAaHHE
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OcHOBHbIE
TPUTOHOMETPUUECKHUE
dhopmyisl. [IpeobpazoBanue
TPUTOHOMETPUIECKHIX
BbIpaXkeHuil. Perenne
TPUTOHOMETPUIECKHIX
ypaBHEHUU

4734/start/199305/

https://resh.edu.ru/subject/lesson/
4324/start/199618/

oOydJaronmxcs K
oOcykaaemMoi Ha
ypOKe
uHpopManuy,
aKTHUBHU3AIHN
[03HABATEJIbHOMN
JeSITeTTbHOCTH
00yJarouXcs.

7 TlociaemoBarenpHOC

TH U IPOTPECCUU

8 HempepsiBHBIC

GbyHKIMU.
[IpousBoaHas

[TocnenoBarenbHOCTH, CLIOCOOBI
3a/IaHM TIOCIEN0BATEIIBHOCTEH.
MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.
Apudmerndeckas u
reoMeTpUYecKas IPOrpeccuu.
beckoneuno yobIBaromas
reoMeTpuyecKas mporpeccusi.
CymMma GecKOHEUHO
yObIBaroLIEreOMETPUYECKOM
IIPOrPECCUM.

JlunelHbI 1
SKCIOHEHIIMAJIBHBIN POCT.
Yuco e.

dopMyIa CI0XKHBIX IPOLIEHTOB.
Hcnonb3oBanue nmporpeccuu
JUTSL peLlIeHUs peabHBIX 33]1a4
MIPUKJIAIHOTO XapaKTepa

HenpepeiBHble GyHKIUU U HX
cBoncTBa. Touka paspseiBa.

ACHMIITOTHI rpadukoB
¢ynkuuid. CBolicTBa (yHKIMH
HENPEPBIBHBIX  HA  OTPE3KE.

Meton WHTEPBAJIOB s
pELIEeHHST HEPABEHCTB.
IIpumeHeHue CBOMCTB

HENpephIBHBIX  (PyHKUMHA  Asis

10

20

https://resh.edu.ru/subject/lesson/
2003/main/

https://resh.edu.ru/subject/lesson/
5223/conspect/326716/
https://resh.edu.ru/subject/lesson/
4921/conspect/200886/
https://resh.edu.ru/subject/lesson/
5223/conspect/326716/

https://resh.edu.ru/subject/lesson/
5498/start/272542/

[ToOyxnath

o0 yJaromuxcst
coOro1aTh Ha
YpOKE TIPHHIIHITHI
yueOHO
IUCHUIUINHEL U
caMOOpraHHu3aIu
O.

AHaJIM3UPOBATH U
MMOHUMATh
BIIMSIHUE
COLMAJIbHO-
SKOHOMHUYECKHUX
IIPOLIECCOB HA
COCTOSIHHE
IIPUPOJHON U
COLIMAJIBHOU
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9 TIloBTOpeHue,
000011IeHHE,
cUcTeMaTu3aIus
3HAHHUH

peleHus 3a/1a4.

[lepBast u BTOpasi MPOU3BOAHBIC
¢dbynkuun. OnpeneneHue,
TeOMETPUUECKUI 1 (pru3nyecKuii

CMBICII IPOU3BOIHOM.
YpaBHeHue

KacaTeJIbHOU K rpaguky
¢byHKIMN. [IpousBoaHbIe
3JIEMEHTAPHbIX (byHKUIHH.
[IpousBoaHas CYMMBI,

MIPOU3BEICHHUS, YaCTHOTO H
KOMITO3UIIUHU ()yHKITHIA

OcHOBHBIE  TOHATHS  Kypca
anreopsl u Haya
Marematuueckoro asnamuza 10
Ki1acca, 00001IeH e

¥ CHCTEMAaTH3aIis 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

https://resh.edu.ru/subject/lesson/

5498/start/272542/

CpeIbl

Crpouth
BOCIUTATEIbHYIO
JIESITEIIBHOCTB C
y4eToM
KYJIBTYPHBIX
pas3Iuuuil AeTen,
MTOJIOBO3PACTHBIX
u
WHIMBUTYTbHBIX
0COOEHHOCTEH.
Opranu3oBbIBaTh
paboty o
OBJIAJICHUIO
SI3BIKOM
MaTEMaTHKH H
MaTeMaTHYeCKON
KYJIbTYpOH KaK
CpEeJICTBOM
MTO3HAHUS MHUPA
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJsun4yecTBo 4acoB JeKTpoHHBbI /lesiTeIbLHOCTH
e e YUUTes-
7 HaummeHoBaHHe pa3JesioB U TeM (undpoBbie) NpeaMeTHHKA €
n/ Konrpoabn IIpakruuec
I NMPOrpaMmblI OcHoOBHOE cojep:KaHue Bcero bie paGOTLI Kite paGoThI o0pa3oBare y4yeToM
bHbIE padoueii
pecypchl MPOrpamMMblI
BOCITUTAHHUS
1 MUccnemoBanue QyHKIHUI C [IpuMeHeHME TIPOU3BOIHOM K 22 1 https://resh.ed ycranaBmuBath
MIOMOIIIBIO TIPOM3BOTHON HCCIICIOBAHHIO (DYHKITHIT u.ru/subject/le noBepuTenbHBIC
Ha MOHOTOHHOCTb U SKCTPEMYMBI. sson/4016/star oTHoIICHHS
Haxoxneane HanboJIbIIero u t/225682/ mexmy
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM YUUTEIEM U
(yHKIIMM Ha OTpE3Ke. oOyyaromuMucs
[Ipumenenne npou3BOIHOM IS ,
HaXOXJICHUS HAUTYJIIIero CTIOCOOCTBYIOII
pellieH sl B TPUKJIIHBIX 3aa4ax, JUIs ux
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHHS MTO3UTHBHOMY
rpolecca, 3a1aHHOT0 (GOPMYION UITN BOCIIPHUSITHIO
rpaduKoM. YYAIIAMHUCS
Kommo3urust GyHKIHiA. TpeboBaHuil U
I'eomerpuueckue 06pa3sl ypaBHEHUH U MPOCHO YUHUTEIS
HEPaBEHCTB Ha KOOPIAMHATHON
TUTOCKOCTH
2 IlepBooOpasHast U HHTETpAI [TepBooOpa3Has, OCHOBHOE CBOMCTBO 12 1 https://resh.ed Haxoauts
MepBOOOPA3HBIX. [TepBooOpazubie u.ru/subject/le rieHHOCTHBII
aneMeHTapHbIX  (QyHkumid.  [IpaBuia sson/4924/star acmekt
HaXO0XKJICHHUS IEPBOOOPA3HBIX. t/225713/  yueOHOTO
HNuterpan. ['eomeTrpuyeckuid  CMBICI 3HAHUS U
WHTErpaa. Brruncnenue uHpOpMaIIny,
ompeeIEHHOTO MHTETpaia mo GopmMyse obecrieunBaTh

Hrrotona— Jleiibnuna.
[Ipumenenue HWHTErpasa JUIS

€ro IOHUMaHHueC

n HpI/IBJ'IeK%;gB
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3 T'paduku TPUTOHOMETPHUYECKHIX

(GYHKIMA.
Tpuronomerpuyeckue HepaBeHCTBA

HaxO0KJICHUS TUIOIIAJeH TUIOCKUX (QUryp
1 00bEMOB r€OMETPUUYECKHUX TEJ.

[Tpumepsl pelIeHui
Qg QepeHInaTbHbIX YpaBHEHUH.
MaremaTHnueckoe MOJIEJIUPOBAHHE

peambHBIX  MPOLECCOB €  MOMOIIBIO
mudepeHIMATbHBIX YPaBHCHUM

Tpuronomerpuieckne GyHKINH, UX
CBOMCTBA U rpaduKu.

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH.
Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB

14

https://resh.ed

u.ru/subject/le
sson/5498/star

t/272542/

BHHUMaHHE
o0yJaromuxcs
K 00CyK1aeMoi
Ha ypOKe
nHpopManuu,
AKTUBH3ALUH
[M03HABaTEIHHO
U IeITeIbHOCTH
00y4aromxcs.
Cnoco0cTBOBaT
b
ACTCTHYECKUMY
OTHOIIIEHHU K
MUPY, BKITIOYast
ACTETUKY
MaTeMaTUYECKU
X
3aKOHOMEPHOCT
eif, 00bEKTOB,
3ajad4,
peLieHui,
paccyXIeHH

YnpaBnsate
y4eOHBIMH
TPYIIaMH ¢
LEBI0
BOBJICUCHHUS
o0yyJaromuxcs B
mporiecc
oOyueHus u
BOCIIATaHMS,
MOTHBHUPYS HX
y4eOHO-
MO3HABaTEJIbHY
10
JESTEILHOCTb.
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4  HppanuoHaibHbIe, TOKa3aTelbHble OCHOBHBIE METOBI PEIICHUS 24 https://resh.ed Crpouts
U JIorapu(pMUUYECKHE HEPABECHCTBA TI0KA3aTEIbHBIX U JIOrapu(hMUICCKUX u.ru/subject/le BocnuTarenbHy
HEPaBEHCTB. sson/6322/star 1o neaTenpHOCTD
OCHOBHBIEC METO/IbI PEILICHHS /114653/ C y4eTOM
HppanroOHaIbHBIX HEPABEHCTB. https://resh.ed roroBHOCTH K
I'paduueckue METOIbI PELICHUS u.ru/subject/le cmocobHOCTH K
HPpAIMOHAIIbHBIX, TOKA3aTCIIbHBIX 1 sson/4734/star maTreMaTHYECKO
norapu(pMUYECKUX YPaBHEHHI U /199305/ My
HEPaBCHCTB 00pa3oBaHUIO U
camoo0pa3oBaH
HIO Ha
POTSHKEHUH
BCEU KU3HU
5 KoMruiekcHbIe Yrciaa KomruiekcHble uncia. Anrebpandeckas 10 https://resh.ed AmnanusupoBarth
U TPUTOHOMETpHYECKast (POPMBI 3aITUCH u.ru/subject/le peanbHoe
KOMIUIEKCHOT'O YHCIIA. sson/4115/star |coctostHUE e
ApudmeTniecKue orneparun ¢ /149105/ B y4eOHOM
KOMITJIEKCHBIMH YHCITAMHU. KJIacce/TpyIe.
N300paxeHne KOMIJIEKCHBIX YHCE Ha Crnioco6cTBOBat
KOOPIUHATHOM MIOCKOCTH. b
®opmynia Myaspa. KopHu n-oit ctenenu chopMHUpPOBaHH
13 KOMIUIEKCHOTO yHcia. [Ipumenenne OCTH
KOMITJIEKCHBIX YHCEIT JIJISL PELIEHHUS HPaBCTBEHHOTO
(bHU3HNYECKUX U TEOMETPHUUCSCKHX 3a1a4 CO3HAHWS,
THYECKOTO
MOBEICHUS,
CBSI3aHHOTO C
MPAKTHYECKUM
PUMEHEHHEM
JNOCTHKEHUU
HAYKH U
JESATEILHOCTHIO
YYEHOTO
6 HarypanbHble U 1eTbIC YKCa HarypanbHble u 1enbie uncha. 10 https://resh.ed Haxoauthb
[TpuMeHeHre TPU3HAKOB JICTMMOCTH u.ru/subject/le |merHOCTHBIN
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nensix uncena, HOJl u HOK, octaTtkoB
110 MOAYJII0, airoput™a EBkimnaa
JUTSL pEIIeHUs 3a/1a4 B 1EJIbIX YHCIIax

sson/6019/star
t/199181/

https://resh.ed

u.ru/subject/le
sson/3863/star

1/199212/

https://resh.ed

u.ru/subject/le
sson/4735/star

t/199274/

https://resh.ed

u.ru/subject/le
sson/4324/star

/199618/

ACITEKT
yueOHOro
3HAHUS U
uHpopManuy,
o0OecreynuBaTh
€ro MOHUMAaHHE
Y TIPHUBJICKATh
BHUMAaHHE
oOyuaromuxcst
K 00CyX1aeMOii
Ha ypOKe
nHbopManuy,
AKTHBH3AIHH
[M03HABATEIHLHO
U IeITeNbHOCTH
00yJarommxcs.

Cucrembl palluOHAJIbHBIX,
HMppalOHAIbHBIX
IOKa3aTeJIbHbIX

U jorapu(pMUYECKUX ypaBHEHUIN

Cucrema 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI 1 CHCTEMBI-
CJIEJICTBUSL.

OCHOBHBIE METObI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX,
HMPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U
norapu(pMUUECKUX YpaBHEHHH.
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4

U3 Pa3IMYHbIX 00JIacTei HAYKU U
peanbHOM )KU3HU, HHTEPIIPETALUS
IIOJIyYEHHBIX PE3YJILTATOB

12

https://resh.ed
u.ru/subject/le

sson/2003/mai

n/

https://resh.ed
u.ru/subject/le
sson/5223/con
spect/326716/
https://resh.ed
u.ru/subject/le
sson/4921/con
spect/200886/
https://resh.ed
u.ru/subject/le
sson/5223/con

spect/326716/

[ToGyxnath
00yJaronmxcst
co0iroaaTh Ha
ypoKe
TIPUHITUITBI
yaeOHOMU
JTMCHIUTUIAHBI U
camMoOopraHu3aIt
uu.
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8 3amauu c mapameTpamu

9 [IloBTopenue, 06001ICHNE,
CHCTEMaTH3aIlUs 3HAHUH

PanuonainbHsle, UppaluOHAIIbHBIE,
MoKasareiabHbIe, JIOTApUPMUYECKUE H
TPUTOHOMETPHUUECKUE ypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TapaMETPaAMH.
[Toctpoenue u UCCIIEIOBaHHE
MaTeMaTUYeCKUX MOJENIed peallbHbIX
CUTyallU ¢ TIOMONIbIO YpPaBHEHUH,
CHUCTEM ypaBHEHHI U HEPABEHCTB

C mapameTpaMu

OcHOBHBIE TIOHSTHS U METOJIBI Kypca,
000011IeHNEe U CUCTEMATU3ALHS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

16

136

10

https://resh.ed

u.ru/subject/le
sson/5498/star

1272542/

https://resh.ed

u.ru/subject/le
sson/5498/star

t/272542/

AHaJIM3UPOBATH
Y TIOHUMATh
BIIUSTHUE
COILIMAJIBHO-
SKOHOMUYECKUX
IIPOLIECCOB Ha
COCTOSTHHE
IIPUPOJHON U
COLIMAIbHOMN
Cpelbl

Crpouthb
BOCHUTATEIbHY
10 JIEATENTbHOCTh
C Y4eTOM
KYJIBTYPHBIX
paziuuuit
JeTei,
MIOJIOBO3PACTHBI
X |
WHIUBUAYaIbH
BIX
0COOEHHOCTEH.
Opranu3oBbIBaT
b paboTy 1o
OBJIZICHUIO
SI3BIKOM
MaTEMaTHKH U
MaTeMaTu4ecKo
1 KyJIbTypOi
KaK CpeICTBOM
TTO3HAHUS MUDPA
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PABOYASA TIPOIT'PAMMA YUEGBHOTI' O KYPCA
«T'EOMETPUS»

INOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsIETCS OHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK Kak oOOecrneYnBaeT BO3MOXXHOCTb HW3YYCHHS JUCIUILINH
€CTECTBEHHO- HAy4YHOM HAIPaBJICHHOCTH MW NPEIMETOB T'yMAHHTAPHOIO IIMKJIA.
[TockonpKy JTOTrHYECKOE MBIIIEHUE, (POpMHUpYyeMOe MPH U3YyYECHUH O0YyYarOUTUMUCS
MNOHATUHUHBIX OCHOB T€OMETPHUH, MPU JOKA3ATEIbCTBE TEOPEM U OCTPOEHUH LIENOYKH
JIOTUYECKUX YTBEP>KICHUN MPU PEIIEHUH T€OMETPUUYECKHUX 3a/1a4, YMEHUE BbIIBUTATh
U ONPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS MpPH PEIIECHUU 3a]ady
€CTECTBEHHO-HAYYHOT OLIMKJIA, B YACTHOCTU (PU3MUYECKUX 33/1a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpusi» Ha yriayO0néHHOM
YPOBHE — Pa3BUTUE MHAUBUAYAIbHBIX CHOCOOHOCTEHM OOyyarommxcs Npu U3yYEHUH
reOMETpUH, KakK COCTaBJsmOIIed mpeaMeTHoW oOnactu «Marematuka u
uHpopMaTuKa» 4yepe3 oOecreyeHrne BO3MOKHOCTU NMPUOOPETEHUSI U HUCIIOJIb30BAHUS
0osee rIyOOKMX F€OMETPUUYECKUX 3HAHUW U JEHCTBUM, crenu(uYHbBIX T€OMETPHUH,
U HEOOXOJMMBIX JUIsl YCIIEIIHOTO MPO(eCCHOHANIBHOTO 00pa30BaHUs, CBA3AHHOTO C
UCIT0JIb30BAHUEM MAaTEMAaTUKH.

[IpyopuTeTHBIMM 3aJadyaMHd Kypca TE€OMETPUM Ha YIUIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIFOTCS:

® paclIMpEHUE MPEACTABICHHUS O T€OMETPUM KaK YaCTH MUPOBOM KYJbTYpbI
U (OpMUPOBAHNE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM;

e (QopmMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak O
BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, IT03BOJSIIOIIMX ONKCHIBATh W HU3y4aTh
pa3HbIe SIBJICHUS OKPY>KAIOUIEro MUpPA, 3HAHHE MOHSATUHHOTO ammapara Mo pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

e (GopMHpOBaHHE  yMEHHUS  BJIaJE€Th  OCHOBHBIMH  MOHSATUSAMH O
MPOCTPAHCTBEHHBIX (DUTypax W HX OCHOBHBIMH CBOMCTBaAMH, 3HAaHHUE TEOPEM,
dbopMynl M yMEHHME MX NPHUMEHSATb, YMEHHs J10Ka3bIBaTh TEOPEMbl U HAXOAWUTb
HECTaHJIapTHbBIE CIIOCOOBI pelIeHHs 3a1a4;

e (QopmupoBaHHE YyMEHMsS paclo3HaBaTh Ha YEpTEekKax, MOJACIAX U B
pealbHOM MHUPE  MHOIOTPAaHHMKM W Tela  BpPAILIECHHS, KOHCTPYHPOBATh
reOMETPUUYECKHE MOJIENH;

e (GopMHpOBaHWE TOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO OCTPOCHUS
MaTeMaTUYeCKUX Teopul, (QopMUpOBaHME TOHHMMAHHUS POJIM  AKCHUOMATUKH
IIPU MPOBEJICHUN PACCYKICHUM;

e (QopmupoBaHuE yMEHHMs BJIaJETh METOJAMH J0KAa3aTeIbCTB U aJTOPUTMOB
pELIeHMs, YMEHHS UX NPUMEHSTh, IPOBOAUTH JOKA3aTEIbHbIE PACCYKIEHUS B XOJE
pELICHNs] CTEPEOMETPUUECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJEPKAHHUEM,
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e (QopmMupoBaHuE MpPENCTABICHUS O HEOOXOAMMOCTH JOKa3aTeNIbCTB IpHU
00OCHOBAaHMM MATEMAaTUYECKUX YTBEPKACHUN M POJU AKCUOMAaTUKU B IPOBEACHUU
JEAYKTUBHBIX PacCyXACHUM;

® pa3BUTHE U COBEPLICHCTBOBAHWE HHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEW OOydJarOmMXCs, IMO3HABATEIbHONW AKTHBHOCTH, HWCCIEIOBATEIIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS, UHTEPECA K U3YUEHUIO T€OMETPUN;

e (opmupoBanue QyHKIHOHAIBHON IPaMOTHOCTH, PEIEBAHTHONW T€OMETPHUU:
YMEHMsI pacloO3HaBaTh MPOSBICHHUS TEOMETPUUYECKUX IOHATUH, OOBEKTOB M
3aKOHOMEPHOCTEWB pealbHbIX >KU3HEHHBIX CUTyalUsX M IpPU HU3YYEHUH JAPYTUX
y4e€OHBIX  MPEAMETOB, MpPOSBICHUS  3aBUCHUMOCTEM M 3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUSl PEANbHBIX CUTYallUld, MHCCIENOBAaHUS IOCTPOCHHBIX MOJENEH,
MHTEPIIPETALNHN [TOJTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHM COJEP)KATEIbHBIMU JIMHUSIMU Y4eOHOro Kypca «l'eomerpusi» B
10-11 xnaccax siBusitorcs: «lIpsMble U MIIOCKOCTH B TPOCTPAHCTBEY,

«Muororpannukn», «Tema BpameHus», «BeKTOppl W KOOpAMHATHI B
IPOCTPAHCTBEY, «/|BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe B PI'OC COO TpeboBaHHME «YMETh ONEPUPOBATH
MOHATUSIMIY», PEIIEBAHTHBIX T'€OMETPUH Ha YriayOia€éHHOM ypoBHE oOydenus B 10-11
KJlaccaX, OTHOCHTCA KO BCEM COJEpXaTelbHbIM JIMHUSAM Y4eOHOro Kypca, a
dopMupOBaHHE  JIOTMYECKMX  YMEHHMM  pacmpenensiercs He  TOJbKO 10
COJEpKaTEeNbHBIM JIMHUAM, HO U 1O rojgaM oOydenus. Coaep:kaHue oOpa3zoBaHMUs,
COOTBETCTBYIOILLIEE MPEAMETHBIM pe3yibTaraM ocBoeHuss dDenepainbHoil paboueit
IpOrpaMMbl, paclpeneia€HHbIM M0 TrojaM OOYy4eHHs, CTPYKTYPHUPOBAaHO TaKUM
o0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIUIHUAIBHBIM BOIPOCaM O0YyYarOIIUeCs
oOpamianuch  HEOJHOKpPaTHO. OJTO  TO3BOJSET  OpPraHU30BaThb  OBJIAJICHHE
r€OMETPUYECKUMH MOHATUSMU U HaBbIKAMU TOCIEAOBATENIBHO M IMOCTYMATENbHO, C
COOJIIOJIEHNEM TMPUHIMIA MPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUI 00yJyarouuxcsi, paciiupss U yrayonss eg,
o0pa3ysl IpOYHbIE MHO>KECTBEHHbBIE CBA3H.

[lepexo k U3y4EeHHIO T€OMETPHUH Ha YTiyOJIEHHOM YPOBHE MMO3BOJISET:

e co3garb ychnoBua qns  guddepeHuranuu  00ydeHHs, TOCTPOCHUS
WHAMBUIYAIbHBIX ~ 00pa30BaTENbHBIX  MpOTpamMM, OOECHEUYUTh  YriIyOJIIEHHOE
U3y4eHHEe TeOMETPUUKaK COCTaBIsIoNIeH yueOHoro npeamera «MaTemaTtukay;

® T[OATOTOBUTH OOYYAIOIIMXCS K MPOAODKEHUIO M3YyYEHHUS MaTEeMaTHKU C
ya€ToM BbIOOpa Oyaymiei mnpodeccuu, odecreynBas MPEEMCTBEHHOCTh MEXKIY
oO1mumMu podeccuoHaIbHBIM 00pa30BaHKUEM.

Ha wusydyenue yueOHOro Kkypca «['eoMmerpusi» Ha YIIIyOJIEHHOM YpPOBHE
OTBOJIUTCS

204 gaca: B 10 xmacce — 102 wgaca (3 uwaca B Hememo), B 11 kmacce —
102 4aca (3 yaca B Hezen0).
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COJIEP)KAHUE OBYUYEHUS (10 KJIACC)

IIpsiMble U VIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATUS ~ CTepeoMeTpuu. Touka, TMpsMas,  IUIOCKOCTb,
npocTpaHncTBO. [IoHsATHE 00 AKCMOMAaTHYECKOM MTOCTPOCHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CIECICTBUS U3 HUX.

B3auMHOE pacnosioKeHHE NpPSIMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
napaJulebHbIE U CKpPEIMBArOIuMecs npsMble. [I[pU3HaKu CKpEIUBAIOIMXCS MPSMBIX.
[lapajuienbHOCTh NPAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:  IapajuICIbHBIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX MPSIMBIX, IMAPATUICIBHOCTD MPSIMON U
wiockocTy. [lapamienbHoe U LEHTpadbHOE NMPOEKTHUPOBAHUE, U300pakeHue (Quryp.
OCHOBHBIE CBOWCTBAa NapajuIENBHOTO MpoeKTHpoBaHus. W300paxkenue ¢uryp B
MapajuIeIbHOW NPOEKUWH. YTJbl C COHANPAaBIECHHBIMA CTOPOHAMH, YIOJ MEXKIY
IPSAMBIMHUB IIPOCTpaHCTBE. [lapannenbHOCTh IITOCKOCTEN: MTapajulesIbHbIE TIIIOCKOCTH,
CBOICTBa MapajuieibHbIX MI0ockocTel. [IpocTeiime npocTpaHCTBEHHbIE PUIYpHI HA
IJIOCKOCTHU: TETPAdIP, NapaUIECIICIUIE], IOCTPOEHNUE CEYCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M IUIOCKOCTH: NMEPIECHINKYIISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MPSIMBIE MTAPAJUIENbHBIE U MEPIIEHANKYIISPHBIE K INIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIAPHOCTH IPSIMOM U IJIOCKOCTH, TEOPEMA O IPSIMOM IEPIICHINKYIISIPHON
II0CKOCTH. OpTOrOHaJIbHOE NPOEKTHUpOBaHME. llepneHIuKyasp W HAaKJIOHHBIE:
paccTosgHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIIOCKOCTH,
npoekuus (Urypsl Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEH: INpHU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NMepeHAuKYyIIsIpax.

Yrael B NPOCTPAHCTBE: YIrOJl MEXIAY MNPSAMOM M IUIOCKOCTBIO, ABYIPAHHBIN
yTOJI, JIMHENHBIA YroJ JBYIPAHHOTO yrija. TpE€XrpaHHbII M MHOTOIPAHHBIE YTJIBL.
CBOICTBA IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IJIOCKHUX W ABYTPAaHHBIX
YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CUHYCOB JJIsSI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHu

Buapl MHOTOrpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. I[lpu3ama: N-yrosbHas
Npu3Ma, psiMasi 1 HAKJIOHHAsl TPU3MbI, OOKOBasi M TOJHAsl MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYroOJbHBIM MapaJUIeICUIE] U €ro cBoucTBa. Kparuaimme
NyTH HAa TOBEPXHOCTHM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. I[lupamuna: n-yrompHas mupamuaa, NpaBWIbHAS U yCEUEHHAS
nupamuapl. CBoiictBa péOep W OOKOBBIX TpaHEW MPaBUILHOM MHUPAMHUJIBIL.
[IpaBunbHbBIE MHOTOTPAaHHHMKH: IPABUJIBHAS NpPU3Ma W IMpaBUJIbHAS NOUPAMHUIA,
MpaBUJIbHAS TPEYroJibHAS MUPaAMUA U MPABWIBHBINA TeTpadp, kyO. [IpencraBienue
O MPAaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’dAp, JOAECKASIP U UKOCADIP.

Bbluncnenre 531€MEHTOB MHOTOIPAHHMKOB: pEOpa, JAMAroHaiM, YIJIbL.
[T1o1maas 60KOBOM MOBEPXHOCTH M MOJIHOM MOBEPXHOCTHU MPSMOM MPU3MBI, IJIOIAAb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMOM mpu3Msbl. [lnomans 60KOBOM
MMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM MOUPaAMHIbl, TEOpEMa O IUIOMIAIN
YCEUEHHOU TUPAMU/IBI.

CumMmeTpuss B MNPOCTPAHCTBE. DJIEMEHThl CUMMETPUU  IMPABUIBbHBIX
MHOTOTpaHHUKOB. CHUMMETpUsi B MPAaBUIBHOM MHOTOTPAaHHUKE, CHUMMETPUs
napajuieyenunea, CAMMETPUS NPABWIbHBIX MPHU3M, CUMMETPHUS MPaBUIBHOU

OUpaMUIBL.
35



BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOpPbl KOJUIMHEApPHBIE, COHAINPABIEHHBIE M  IIPOTHBOIIOJIOXKHO
HallpaBJICHHbIE BEKTOPBL. PABEHCTBO BEKTOPOB. JI€MCTBUS C BEKTOPAMHU: CIOKEHUE U
BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKCHUE BEKTOpPA HAa YUCIIO.
CBolicTBa c0KeHHs BEKTOpOB. CBOMCTBA YMHOXKEHUS BEKTOpa Ha yucio. llonsTtue
KOMILJIaHapHbIE BEKTOphl. lIpH3Hak KoMIUIaHapHOCTH TpEX BekTopoB. IlpaBmiio
napajuienenunena. Teopema O pa3joKEHWUM BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpsiMmoyrospHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopamHaTel
BeKkTOpa. CBA3b MEXIYKOOPAMHATAMHU BEKTOPA U KOOPAMHATAMH TOYEK. YTOJ MEXKIY
BekTOpaMu. CKalsipHOE TPOU3BEIEHUE BEKTOPOB.

Tena Bpalmenust

[loHaTHs: UWIMHAPUYECKAsT TOBEPXHOCTb, KOHHMYECKAs MOBEPXHOCTb,
chepudeckas moBepXHOCTh, oOpa3yrolue noBepxHocteil. Tena BpameHus: MUIUHID,
KOHYC, YCEYEHHBIM KOHYyC, cdepa, map. BzaummHoe pacnonoxkenue cdepbl u
IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHus Ha
wiockocTu. PazépTrammubapa u konyca. Cummetpust chepsl U 1apa.

O6béM. OcHoBHbIE cBoiicTBAa 00BEMOB Tein. Teopema 00 00BEME
NpSIMOYTOJILHOTO Tapajuiefienunena W cieactBus u3 He€. OObEM mpsMod U
HAaKJIOHHOW TIPU3MBI, LWJIUHJpa, NUpaMuAbl U kKoHyca. OOBbEM I1apa W IIapOBOTO
CErMeHTa.

KomOunauu Ten BpalieHMs W MHOTOTpaHHMKOB. [lpu3ma, BmucaHHas B
HUJIMHIP, OMUCaHHask okoJio muinHapa. [lepeceyenue cdepsl U mapa ¢ miI0CKOCThIO.
Kacanue mapau cdepsl miockoctbio. [loHATHE MHOTOrpaHHHKA, OMIMCAHHOTO OKOJIO
cdepsl, chepbl, BIUCAHHOW B MHOTOTPaHHUK WJIHM TEJIO BPaIlCHUS.

[Tnomans MOBEPXHOCTH IWJIMHJIpPA, KOHYca, IJomaab chepbl u e€ yacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
noaoOHeIx Guryp. IlpeoOpazoBanue mnomoOus, romoreTus. Pemenue 3amad Ha
MJIOCKOCTUC UCTIOJIb30BAHUEM CTEPEOMETPUUECKHX METOIOB.

[TocTpoeHue cedyeHnii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUS LUIUHIpPA
(mapamienbHO W MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapayuienbHoe
OCHOBAHHUIO U MPOXOJIAIEe Yepe3 BEPIIMHY), CEUCHHS I1apa, METOJbl MOCTPOSHUS
CCUEHHUM: METOJ CJEJOB, METOJ BHYTPEHHETO NPOCKTHPOBAHMS, METOJ IepeHoca
CEKyLIEH TUIOCKOCTH.

BekTopsl 1 KOOpAUHATHI B POCTPAHCTBE

Bekrtops! B npocTpancTBe. Onepanun HajJ BEKTopaMu. BekTopHOE YMHOKEHHE
BeKTOpoB. CBOMCTBa BEKTOPHOTO yMHOXeHus. [IpsMoyronpHas cucteMa
KoopAuHAT B npocTpaHcTBe. KoopauHatel BekTopa. Pa3noxkeHue BeKkTopa 1o 6asucy.
KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIIEHUH T€OMETPUUYECKUX 3a]1ay.

JIBHKeHMsI B IPOCTPAHCTBE

JIBwkenus mpoctpancTBa. OtoOpaxkeHus. J[B>KeHHs] U paBEHCTBO GUTYP.
O6uue cBoiicTBa JBWKEHMH. Buasl JBMXXEHUN: TapauieNibHbIA  IEPEHOC,
LEHTpajdbHasl CHUMMETPUS, 3€pKajbHas CHUMMETpPHS, [OBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u cepa Ditnepa.
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IHPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyyaromuiics HayqYuTcs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TIOHATHSMH CTEPEOMETPHH TIPU
perIeHnn3a1a4 ¥ MPOBEICHUY MaTeMaTHYECKUX PACCYKICHUMH;

® TPUMEHSATh aKCHOMBI CTEPEOMETPUU M CIICJICTBHUS M3 HHUX IMPHU PEIICHUH
TreOMETPUUYECKUX 33/1a4;

e KiacCH(UIMPOBATH B3aWMHOE PACIIOJIOKCHHE TPSMBIX B IMPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH TMOHATHSAMH, CBSI3aHHBIMH C yIJIaMH B
MIPOCTPAHCTBE: MEXK Ty MIPSMBIMHU B TIPOCTPAHCTBE, MEXIY PSIMOU U IIOCKOCTHIO;

e CBOOOJHO OMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOTHO pacIiO3HABaTh OCHOBHBIE BHUILI MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuaa, IpSIMOYTOJIBHBIN Mapajuienenume, Kyo);

e kjaccuUIMPOBATH  MHOTOTPAHHUKHU,  BbIOMpas  OCHOBaHUS  JUIS
Kiaccu(uKanyy; cBOOOTHO ONEPHPOBATH MOHATHUSMH, CBS3aHHBIMH C CEYCHHEM

MHOTOTPaHHHKOB
® IIJIOCKOCTBIO;
®  BLINOJHATE napajuieJbHoe, IICHTPAIBHOC u OpPTOTOHAJIBHOE

IPOEKTUPOBaHWE (UIyp HA IUIOCKOCTb, BBINOJHATH H300pakeHUs QUIryp Ha
IUIOCKOCTH;

® CTPOUTH CEYEHHUS MHOTOTPAHHHUKOB PAa3IMYHBIMH METOJIaMH, BBIIOJIHATH
(BBIHOCHBIE) TIJIOCKHME YEPTEXKH M3 PHUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BHI
CBEpXY, COOKY, CHU3Y;

® BBIUMCIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHMKOB  (TIpHU3Ma,
nupamMuza),reOMETPUIECKUX TeJ ¢ TpUMEHEeHueM (popMyIr;

e CBOOOJHO OINEPUPOBATH MOHATUSIMH: CHMMETPUS B IPOCTPAHCTBE,
LEHTP, OCBhH IIOCKOCTh CUMMETPHUHU, IEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI;

e CBOOOJHO ONEPUPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMM BEKTOpaM H
KOOpJIMHATaM B IMPOCTPAHCTBE;

®  BBINOJIHATH ACHCTBUS HAJ BEKTOPaMH,

e pemarh 3aJayd Ha JIOKA3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOIICHUH U
HaXO0XJIEHWE TeOMETPUUECKUX BEJIMYMH, MPUMEHSSI HM3BECTHBIE METOAbl MpH
pellIeHnr MaTeMaTUYECKUX 3a/1a4 TIOBBIIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

® [PHUMEHATh MPOCTEMINHE NPOrpaMMHBIE CpPEICTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

® U3BJIEKaTh, MpeoOpa3oBbIBATh M HWHTEPIPETUPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUrypax, MPEJCTaBICHHYI0 Ha YepTexkax H
PHUCYHKaX;

® T[pPUMEHATh TMOJY4YCHHbIE 3HAHUS Ha [paKTUKE: CpaBHUBaTh W
aHAJIN3UPOBAaTh peajbHbIC CUTYallMH, IPUMEHATh M3YYECHHbIE MOHATUS B IPOLECCE
[OMCKA PELICHUs] MaTeMaTHYeCKH C(HOPMYJIMPOBAHHOM MPOOJIEMBI, MOJEIMPOBATH
peasIbHbIE CUTYallUd Ha f3bIKE N€OMETPUH, HCCIIEAOBATh MOCTPOEHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TOHATUM M TEOpeM, ammapara aareOpbl, peuiarb
IPAKTUYECKUE 3a]]a4l,CBA3aHHbIC C HAXOKIECHUEM I€OMETPUUECKUX BEIUUNH;
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¢ UMCTb INPCACTABIICHUA 00 OCHOBHBIX 3Tarax Pa3sBUTHA T'COMCTPHH KakK
COCTaBHOM 4aCTH q)YHI[aMCHTa Pa3BUTHA TEXHOJIOTHH.

K xoniy 11 kiacca o0yyaromuiics HayqYuTCs:

e CBOOOTHO OMEPHPOBATH MOHITHSAMH, CBSI3aHHBIMU C IUJIMHAPUYECKOH,
KOHUYECKONHU C(hepruIeCcKOi TOBEPXHOCTAMHU, OOBICHITH CIIOCOOBI TTOTYICHHUS;

® OINEpPUPOBATH MOHATHIMH, CBI3aHHBIMH C TEJIaMHU BPAIICHHS: IMUJIUHAPOM,
KOHYCOM,c(hepoit u mapowm;

® pacro3HaBaTh Teda BpaumleHus (IWIMHIOP, KOHYC, cdepa W Mmap) u
OO0BSACHATHCIIOCOOBI MOTYYESHUS TEJ BPAILCHUS;

e KIacCU(UIMPOBATH B3AMMHOE PACIIOJIOKEHUE CPEPHI U INTOCKOCTH;

® BBHIUHCIATH BEIUYMHBI JJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIleHUS,
OOBEMBI M TUIOHMIAAM TIOBEPXHOCTEH MHOTOTPAHHMKOB M TeNl  BpallCHHS,
r€OMETPUYECKUX TEeJIC MPUMEHEHHEM (HOopMyIT;

e CBOOOJHO ONEPUPOBATH MOHATHSIMH, CBSI3AHHBIMU C KOMOWHAIIUSMH TEJ
BpAICHUS 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B Cepy U OMHCAHHBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPAHHUK WUJIU TEJIO BPAIlCHUS;

® BBHIYHCIATH COOTHOIICHUS MEXTY IUIOMIAAIMU TTOBEPXHOCTEH U 00BhEMaMuU
IMOTO0HBIX TET;

e u300paxkaTh wu3ydaeMble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IIJIOCKUE
YepTEeXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHI CBEpXy, COOKY, CHH3Y,
CTPOUTH CEUCHHUS TEJ BPAICHUS;

® U3BJIEKaTh, HMHTEPIPETUPOBATH M MPEOOPa3oBBIBaATH HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (DHUrypax, MPEACTaBICHHYIO Ha UYepTekKaxX H
PUCYHKaX;

e CBOOOTHO OMEpPUPOBATH IMOHATHEM BEKTOP B IMPOCTPAHCTBE; BBITOIHATH
oTiepalvy HaJl BEKTOpaMHu;

® 3a7aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHCTEME KOOPIMHAT;

® peliaTh reOMETPUUECKHUE 3a/la4l HA BBIYMCIICHHE YIJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIIEHHE PACCTOSHUN OT TOYKH A0 TUIOCKOCTH, B IEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOa MPY PEIICHHH;

e CBOOOTHO OIEpUPOBATh TOHATHUSMHU, CBS3aHHBIMH C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUM;

® BBHINOJHATH M300paXEHUST MHOTOTPAHHUKOM W TEJI BpAIICHUS TIPH
napajyieIbHOM TIEPEHOCE, IIEHTPATbHON CUMMETPHUH, 3€PKATbHON CUMMETPHUH, TpU
MOBOPOTE BOKPYT MPsIMOiA, MpeoOpa3oBaHus MOA00MS;

® CTPOUTH CEUYCHHS MHOTOTPAHHWKOB M TE€J BpAIICHUS: CEUCHUS IMIIMHJIpA
(mapamnenbHO W TEPIEHIANKYISIPHO OCH), CEUeHHs KOHyca (mapauienbHOoe
OCHOBAHUIO UMPOXO/SIIEe Yepe3 BEPIINHY ), CEUCHUS 1Iapa;

® CNOJIb30BaTh METOMABI TOCTPOEHUS CEUEHUH: METOJ CIJIEOB, METO]
BHYTPEHHETO MPOEKTUPOBAHMS, METO]] TIEPEHOCA CEKYIIEH MI0CKOCTH;

® JI0Ka3bIBAaTh TEOMETPUYCCKUEC YTBEPKICHUS;

® [PUMEHSTh TeoMeTpuueckue (aKkThl JUIsl PEUICHUSI CTEPEOMETPUUYECKUX
3aJlay, IPeIoIaraloluX HECKOJIbKO IIaroB pEIIeHHs, €ClIM YCIOBUS NMPUMEHEHUS
3aJJaHbIB IBHOW U HESIBHOM (popme;
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e pemaTeh 3aJa4d Ha JIOKA3aTEIbCTBO MATEMATHYECKHMX OTHOLIEHUH U
Hax0XJICHUE TEOMETPUUECKUX BEIUYNH;

® [IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

® I[PUMECHSTH  I[OJYYEHHbIE  3HAHUSA HA  NPAKTUKE:  CPAaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYallUH, IPUMEHSATh U3YyUYCHHBIE MMOHSTHUS,
TEOPEMBI,  CBOWCTBA B  IPOLECCE  NOMCKA  PEHIEHUS  MaTEMAaTHYECKU
chOpMYIUPOBAHHON MPOOJIEMBbI, MOJETUPOBATh pEabHbIE CHUTYallMM Ha S3bIKE
r€OMETPUH, UCCIIEI0BATh TOCTPOCHHBIE MOJENIH C UCHOJIb30BAHUEM T€OMETPUUYECKHUX
MOHATUN U TEOpeM, armapara anreOphl, penaTh NPaKTUUECKUE 3a/1auu, CBS3aHHbBIC C
HaX0>XJICHUEM F€OMETPUUECKUX BEIINYUH;

® UMETh MPEJCTaBlEHUsT 00 OCHOBHBIX JTamax pPa3BUTHUSI T'E€OMETPUU Kak
COCTaBHOM 4acTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUM.
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Ne
n/

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

BBeneunue B
CTEPEOMETPHUIO

TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
OcHOBHOe cojiep:KaHue Bcero
OcHOBHbIE IPOCTPAHCTBEHHBIE (PUTYPBHI. 23

[TonsTHS cTepeoMeTpun: TOUKa, Mpsmas,
IJIOCKOCTh, IPOCTPAHCTBO.

OcHoBHbIE TpaBUiia H300paskeHUs

Ha PUCYHKE IJIOCKOCTH, NapaJUIeIbHBIX IPSIMbIX
(OTpe3KOB), CepeIMHbBI OTpe3Ka.

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MOJIYTIPOCTPAHCTBO.

MHororpaHHuKH, ©300paKeHHE MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (DPUTYP, HECYILIECTBYIOIINX
00BEKTOB. AKCHOMBI CTEPEOMETPHH U TIEpBbIE
CIIEJICTBUS U3 HUX.

CriocoOblI 3a/1aHus MPSIMBIX U TNIOCKOCTEH B
MIPOCTPAHCTBE.

O06o03HaueHus NPAMBIX U MIIockocTel. CedeHus.
N300paxenune cedyeHuit nupamuibl, kKyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N3o0pakeHune nepeceueHust moaydeHHbIX
IIJIOCKOCTEMN.

PackpaivBanve mocTpOCHHBIX CEYEHUM pa3HbIMU
L[BETAMHU.

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHU MPSIMBIX U MJIOCKOCTEN.

KoauuyecTBO 4acoB

Kourpoububl IIpakTHnuyeck
e pabdoThbl ue padoTbl

DJIEKTPOHHBI
e
(uudpossbie)
oOpa3oBareJl
bHbIE

pecypchl

http://fcior.edu
.ru

JlesATeILHOCTD
YUHTeJIsI-
npeIMeTHUKA
¢ yueToM
padoueii
NMPorpaMmbI
BOCIIMTAHUS

YcranaBinuBaTh
JIOBEPUTEIIbHbBIE
OTHOIICHHUS
MEXIY
YUUTEIEM U
00y4aronumMuc
i,
CIOCOOCTBYIOI]
170'¢
MO3UTUBHOMY
BOCTIPUSTHIO
yUaluMHUCs
TpeboBaHUH U
pocb0
YAUTEIS.
[TonnepxuBars
B JICTCKOM
KOJUIEKTHBE
JICIIOBYIO,
IPYKEeTO0HYIO
atMocdepy.
dopMHpOBaTH
POCCHICKYIO
TPaXTAHCKYIO
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[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém UJICHTUYHOCTb,
ToukaMm Ha péopax. Co3qaHne BBIHOCHBIX YBa)XKEHHE K
YEepTEKEW U 3alKUCh IIAroB MOCTPOEHUS. MPOLIJIOMY U
[ToBTOpenue mnanumerpun. Teopema o HACTOSILLEMY
MPOMOPIMOHATBHBIX OoTpe3kax. [Togobue POCCUICKOI
TPEYTOJIbHUKOB. MaTeMaTUKU
Teopema Menenas. Pacuérsl
B CEYECHMSIX HA BBIHOCHBIX UEpTEXkKaxX.
Hcropus pa3BUTHS MJIAHUMETPUU U
CTEpEOMETPUU
B3aumuoe B3aumHoOe pacroyioxkeHne mpsiMbIX B http://fcior.edu YupaBasts
pacrnoiokKeHue npoctpancTBe. CKpenuBaromuecs U yueOHBIMU
IpSIMBIX B npsimble. [Ipru3Haky cKpenuBaromuxcs NpsMblIX. rpynmnamu ¢
MIPOCTPAHCTBE [TapannenpHble npsMble B IPOCTPAHCTBE. LEbIO
Teopema BOBJICUCHUS
O CYIIECTBOBAaHUHU U €JUHCTBEHHOCTH IPSIMOM o0y4aromuxcs
MapajuIeIbHON JaHHOU B IIpOLIECC
IIPSIMOM, IPOXOAIIEH Yepe3 TOUKY MPOCTPAHCTBA o0yueHus u
" HE JICKaIeh BOCITMTAHUS,
Ha JaHHOU NPSMOM. MOTUBHUPYS HX
Jlemma 0 mepecevyeHnr napauieaIbHbIX IPSIMbIX yueOHO-
IJ10CKOCTRIO. [lapamiensHOCTE TPEX MPAMBIX. IIO3HABATEIIbHY
Teopema o Tpéx mapansenbHbIX NPSMBIX. )
Teopema 0 cKkpelmuBarOIUXCsl IPSMBIX. JESATENBHOCTD
[TapannenpsHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. 300paxeHue pazHbix Guryp B
NapajuIeIbHOM MPOEKIUH.
[eHTpanbsHas mpoeKLus.
¥Yro1a ¢ coHanpaBiIeHHBIMU CTOPOHAMU. YTOII
MEXY MPSIMbIMH.
3azauu Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE,
CBSA3aHHbIE
C pacnoJIO’KEHUEM IPSMBIX B IPOCTPAHCTBE
[TapannensHOCTH [TonsATHs: MapayIeabHOCTh IPSIMOI UIIOCKOCTH B http://fcior.edu Haxomuts
MNPSIMBIX U MIPOCTPAHCTBE. U LIEHHOCTHBIN

41



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

IIJIOCKOCTEM B [Ipu3Hak napayenbHOCTH NPSMOM U IIIOCKOCTH. acCIeKT
MIPOCTPAHCTBE CaoiicTBa napayieIbHOCTUIIPSMOM U MIIOCKOCTH. y4eOHOTO
['eomerpuueckue 3anaun 3HaHUSA U
Ha BBIYHMCIICHHUE U JIOKA3aTeJIbCTBO, CBSI3aHHbBIE C uH(pOopMaIuy,
MapajuIeIbHOCTHIO obecrnieunBaTh
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE. €ro MOHMMaHUe
[TocTpoenue ceuenus, IPOXOASILETO Yepes3 Y IIPUBJIEKATH
JAHHYIO TIPSIMYIO Ha YepPTEXE U MapajuieIbHOro BHUMaHUE
JIPYrou MpsSMOH. oOy4aromuxcs
Pacuér orHomenui. [lapannensHas npoekuus, K 00cyx1aeMoii
MIPUMEHEHHE Ha ypoKe
JUTSI IOCTPOCHUS CEUCHHM Ky0a u uH(pOpMaInH,
napajuieJenuIe/a. AKTUBU3ALIUU
CaolicTBa napaieienunea u Npu3Mbl. II03HABATEJILHO
[TapannensHblie miockoctu. [Tpuznaku 71
MapaJUIEIbHOCTH JIBYX IUIOCKOCTEH. JeSATeTbHOCTH
TeopeMa 0 mapanienbHOCTU U €AUHCTBEHHOCTHU 00yYaromuxcs.
IJTOCKOCTH, MPOXOASAIIEH Yepe3 TOUKY, HE dopmMupoBaTh
MPUHAJUISKAIYIO JTaHHOM IMIIOCKOCTH U 3CTETUYECKOE
CIEACTBHUS U3 HEE. OTHOILICHUE K
CBoiicTBa napajieNbHbIX TNIOCKOCTEN: O MUPY, BKIIOYas
MapajuIeTbHOCTH MPSIMBIX TIEPECEUCHUSI PU ACTETUKY
MEPECCUCHUH IBYX MapaJlIebHBIX MIIOCKOCTEN MaTEeMaTUYECKH
TpeThel; 00 OTpe3Kax MapauieIbHbIX MPSMBIX, X
3aKITIOYEHHBIX MEKY MapauiebHbIMU 3aKOHOMEPHOCT
IJTOCKOCTSIMU;, O TIEPECEUCHUH TPSIMOM € IBYMsI eil, 00BEKTOB,
napajuieIbHbIMU TUIOCKOCTAMHU 3ajad,
peleHui,
pacCy X IeHUM
[MepnenaukynspHocTh [ToBTOpenue: Teopema [Tudaropa Ha mmockocTu, 25 http://fcior.edu YnpaBnsts
TIPSIMBIX U TPUTOHOMETPHS TIPSIMOYTOJIBHOTO TPEYTOIbHUKA. Ju y4eOHBIMU
MJIOCKOCTEH B CaoiicTBa Ky0a U IPSIMOYTOIBHOTO rpyIIaMu ¢
IIPOCTPAHCTBE napajuienenumnena. Beruncnenue JUIMH OTPE3KOB B LEbIO
KyOe U IPsIMOYTOJIbHOM TapajuiesieHIeie. BOBJICUCHHUS
[TeprieHAMKYASIPHOCTH MPAMOUN U TIIIOCKOCTH. o0ydJaronmxcs
IIpusnak B IIpOLIECC
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NEPIEHIUKYJIAPHOCTU IPSIMOU U

IJIOCKOCTH. Teopema O CylecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM,

IIPOXOALIEN Yepe3 TOUKY IIPOCTPAHCTBA U
HEPIEHIUKYIAPHON K 1ockocTu. Ilnockoctu n
NEPIEHIUKYJIIPHBIE UM IPSIMast

B MHOrorpanHukax. [lepnenaukynsp u
HakJIoHHad. [TocTpoeHne nepreHuKyspa us3
TOYKH Ha MPSAMYIO.

Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u
oOpatHast). YToJ MEeX1y CKpeIUBaIOLMMUCS
npsiMbIMU. [lonck nepneHanKyIsIpHbIX MPSIMBIX C
IIOMOUIBIO

MEPIEeHIUKYJIAPHBIX TUI0CKOCTeW OpTOroHaIbHOE
npoektupoBanue. [locrpoenue ceyenuii kyoa,
MIPU3MBI, IPABUJIBHOM MHUPaMU/IbI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH.

CuMMeTpusl B IPOCTPAHCTBE OTHOCUTEIHHO
IJIOCKOCTH. [InockocTu cummeTpuii B
MHOTOTpaHHHUKAaX.

IIpu3Hak nepneHmKyIIpHOCTH

MPSIMOM U TUIOCKOCTH KaK CJIEZCTBHE CHUMMETPHH.
IIpaBuiIbHBIE MHOTOTPAaHHUKH

Pacuér paccTosiHuii OT TOUKH

10 T1ockocTH. CriocoObI OMyCTUTh
MEPIEeHIUKYIISIPbl: CHMMETPHS, CIBUT TOYKH 110
MapajuIeIbHON IIPSIMOM.

CnaBur no HenapauieIbHON MPsIMOM, U3MEHEHHUE
pacCcTOsAHUI

o0yJeHus u
BOCTIUTAHHSI,
MOTHUBHPYS UX
y4ueOHo-
MO3HABATENIbHY
10
JESITEIIbHOCTD.
dopMHUpOBaATH
YMEHHUS
PUMCHSITh
MaTeMaTUYECKU
€ 3HAHUS B
UHTEpecax
3I0pPOBOTO H
0e30MmacHOro
o0pa3za Ku3Hu

Vel u PacCTOAHUA

[ToBTOpEHME: Yroil MEXAY MPSAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB.

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMUCS IPSIMBIMU

B IIpOCTpaHCTBE. ['eomMeTpruecKrue METOIbI

16
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Opranun3oBbiBa
Tb palboTy
o0yJaromuxcs
C COIMATIBLHO
3HAYUMOU
nHpopmaren—
00CyX1aTh,
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BBIYHCIICHUS YIJIa MEXY NPSMBIMH B
MHOTrorpaHHukax. /[syrpanssiii yroi. CBoicTBO
JIMHENHBIX YIJIOB IBYTPAHHOIO yIJa.
[TeprieHAMKYASPHBIE TIIIOCKOCTH.

CpolicTBa B3aMMHO NEPIEHANKYIISPHBIX
mockocreit. [Ipusnak

HEPIECHIUKYJIIPHOCTH IIJIOCKOCTEH; TEO-peMa O
IIPSIMOM IIEPECEUEHHUS] IBYX IUIOCKOCTEN
NEPIEHIUKYJIPHBIX TPEThEH IUNIOCKOCTH.
[IpsimoyronbHbIN napasuienenunes; Kyo;
U3MEpEHUs, CBONCTBA

IIPSIMOYTOJIBHOTO Mapajuiesienunena. Teopema o
JUaroHaJld IpsIMOYTOJIBHOTO Napajuleenunen1a u
ciencTaue u3 He€. CtepeoMeTpuyuecKre u
IIPUKJIAIHBIE 3a/1a4M, CBA3aHHBIE CO B3aMHBIM
PacroI0KEHUEM MPSAMBIX U TNIOCKOCTH.
IToBTOpEHME: CKPEIMBAIOIIUECS MPSMBIE,
napajuleNbHbIe MJI0CKOCTH B CTAaHJAPTHBIX
MHororpanHukax. [lapa napannenbHbIx
IJIOCKOCTEH Ha CKPEIIMBAIOIINUXCS PSAMBIX,
paccTosHUE MEXIY

CKPEILMBAIOIUMUCS IPSIMBIMU B IIPOCTHIX
CUTYalUsIX.

OnyckaHue NepneHIuKyIsIpoB, BEIYNCICHNE
paccTOSHUM OT TOUKH JJO TOUKH; IPSIMOI;
IIJIOCKOCTH.

Beluncrnenne paccTosSHUN MEXKIY
CKPEIMBAIOIUMUCS TIPSIMBIMU

C MIOMOILBIO NEPIIEHAUKYIISPHON MNIOCKOCTH.
TpéxrpaHHbIi yroy, HepaBeHCTBA JUIS
TPEXTPAHHBIX YIJIOB.

Teopema I[Tudaropa, TeopemMbl KOCHHYCOB 1
CHUHYCOB

JUTSl TPEXTPAHHOTO yriia. DJIEMEHThI ChEePUIECKOM
TE€OMETPUHU: F€0JIe3NYECKHUE JINHUU Ha 3emiie

BBICKA3bIBaTh
MHEHHUE.
[Tomorp
ydanmmcs B
OCO3HAHUU
[IEHHOCTHU
TPYIOTFOOUS

MHoOrorpasHuKu

CucremaTtun3zanus 3HaHui: MHOTOTpaHHUK U €r0

http://fcior.edu

Co3naBsats B
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sneMeHTsl. [Tupamuna. Buasl nupamu.
IIpaBunbHas nupamua. [pusma. [psamas un
HaKJIOHHas pu3Mel. [IpaBuiibHas npusma.
[IpssMo#t napaienenunes,

IPSIMOYTOJIbHBIN Napasuienenunesn, Kyo.
Brinyxiibie MHOTOrpanHuku. Teopema Oiniepa.
[IpaBuiibHBIE U NTOTYIIPABUIIbHBIE MHOTOIPAaHHUKU

y4eOHBIX
rpymnmnax
(kmacce,
KPYXKKE,
CEKIIVH M T.II.)
Pa3HOBO3PACTH
bI€ JE€TCKO-
B3pOCIIbIC
o0ILHOCTH
o0yyJaronmxcsi.
PaszBuBath
UHTEpEC K
Pa3InYHBIM
chepam
npodeccruoHal
bHOM
JIeITEIIbHOCTH,
CBSI3aHHBIMU C
MaTeMaTUuKOU U
e

HPHIOKECHUIMH
BekTops! B [TonsiTHE BEKTOpa Ha TNIOCKOCTH U B 12 http://fcior.edu HaxoauTs
MPOCTPAHCTBE MPOCTPAHCTBE. .ru LIEHHOCTHBII
CyMMa ¥ pa3HOCTh BEKTOPOB, IIPABHIIO ACIIeKT
napasuiesenureia, yMHOKEHHE BEKTOpa Ha y4eGHOTO
YHCITO0, Pa3lI0KEHHE BEKTOPA 3HAHUS U
1o 6a3ucy TpEX BEKTOPOB, HE JISKAIIUX B OTHOU uHpopmaruu,
IIJIOCKOCTH. obecrieunBaTh

CkansipHO€ IPOU3BE/IEHNE, BBIYMCIIEHUE YIIIa
MEX1y BEKTOpaMHU B IIPOCTPAHCTBE.
[Ipocreiimme 3a1a4n ¢ BEKTOpaMHU

€ro IOHUMaHUeC
U TPUBJICKATH
BHUMAHHUC
o0yJaromuxcs
K 00Cy)KIaeMoit
Ha YpOKe
nHpopmanuu,
AKTUBHU3allnu
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IToBTOpEHME,
000011IeHE U
CHCTEMAaTHU3allHs
3HAHWI

O6o06matonee MOBTOPEHNUE TOHITHI U METOJIOB
Kypca reoMeTpuun

10 xnacca, cucremarusanus 3Hanui. Mictopus
pa3BUTHsI CTEPEOMETPUH KaK HAYKH U €€ poJib B
Pa3BUTHU COBPEMECHHBIX WHIKCHCPHLBIX U
KOMITBFOTEPHBIX TEXHOJIOTHI

IIO3HABaTCJIbHO
171
JACATCIIbHOCTH

00yJaromuxcs.

Crpouth
BOCITUTATEIbHY
10
EATEIBHOCTD C
Y4EeTOM
KYJIbTYPHBIX
pa3nuuui
JIeTeH,
MOJIOBO3PACTHBI
X"
WHIUBUIYIbH
BIX
OCOOCHHOCTEH.
Co3maBarth
YCIJIOBHS JIJISA
MMOHUMAaHUS
MaTeMaTU4eCKO
1 HayKM Kak
cdepbl
YeJI0BEYECKOM
JIeATEIIbHOCTH,
JTAIoB €€
pa3BHUTHS U
3HAYUMOCTH
JUTSL pa3BUTHSI
LUBUIN3AIUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoJsun4vecTBOo 4acoB DIeKTPOHHBI JleATeIbHOCTh
Ne  HaumeHoBaHue ¢ yHmresm
n/  pa3ieioB M TeM Kontpoabnbl Ilpakrnueck (unppoBLIe) | mpeaMeTHica
I HpOrpaMMBI OcHOBHOE co/Iep:KaHmne Bcero ¢ paGoT: e paGoTh: odpasoBaten ¢ yuerom
bHbIE padouei
pecypcsl MPOrpaMMblI
BOCITUTAHHUS
1 Amxanutnyeckas [ToBTOpEHHE: KOOPAMHATEI BEKTOPA HA MIOCKOCTH 15 1 http://fcior.edu YcranaBauBarhb
reOMETPHs U B MPOCTPAHCTRBE, ru JIOBEPHUTEIIbHBIC
CKaJIIPHOE MPOU3BEICHIE BEKTOPOB, BEIUUCIICHHE OTHOIICHHUS
yriia MeX/y BEKTOpaMH B POCTPAHCTBE. MEXTY
YpaBHeHHE MPSIMO¥, TPOXOASIICH Yepe3 ABe YUUTEIIEM U
TOYKH. o0yuaroumMuc
YpaBHEHHE IIIOCKOCTH, HOPMaJlb, yPaBHEHUE s,
TUIOCKOCTH B OTpPE3Kax. CIIOCOOCTBYIOII
BekropHoe npoussezcHue. JInHelHbIe ux
HEPaBEHCTBA, JIMHEHHOE MPOTrpaMMHUpPOBaHHE. MO3UTHBHOMY
AHAIMTHYECKUE METOJIBI PAcUETa yriia MeXIy BOCIIPHSITHIO
MPSIMBIMH U TUTOCKOCTSIMHA B MHOTOTpaHHHKAX. yUYaIIUMHUCS
®opmyia TpeOoBaHUil U
PacCTOSIHUS OT TOYKH JI0 IJIOCKOCTH B pockO
KOOp/IMHATaX. YUUTEIIS.
Haxoxnenne paccTostHUM OT TOYKHU J0 TIOCKOCTH [TonnepxuBarh
B KyOe ¥ MPaBWJILHOU TTHPaAMHU/IE B JICTCKOM
KOJIJICKTHBE
JIETIOBYIO,
TIPYKETIOOHYIO
atmocdepy.
2 IloBropenwue, CedeHuss MHOTOI'PaHHHUKOB: CTaHIAPTHBIC 15 1 http://fcior.edu YopaBasaTs
00001IeHNE 1 MHOTOTPaHHHUKH, METOJI CJICJIOB, CTAHJapTHHIC u y4eOHBIMU
cUCTeMaTH3aIHs TUTIOCKOCTH, ITEPECEUCHUS MPSIMBIX U TpyIIamMu ¢

-
4

A
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3HAaHUU

O0BéM
MHOTOIpaHHHKA

wiockocteit. [lapaenbHbie npsMbie U
TUIOCKOCTH: TTapaJlIeNIbHBIC CEUCHHS, PacuET
OTHOIICHHM, YTITBI MEXTY
CKpCHIMBAOIIUMUCH ITPAMBIMHU.
[eprieHAUKYIISPHBIC IPSIMbBIE U TIOCKOCTH:
CTaHIapTHBIE M1aphl NIEPIECHIUKYIISPHBIX
TUTOCKOCTEH M IPSIMBIX, CHMMETPHH
MHOI'OTPaHHUKOB, TEOPEMA O TPEX
MEPIICHIUKYIISIPaX, BBIYUCIICHUS JJTUH B
MHOrorpanHukax. [loBropenue: miomamu
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs TLIOMIAIEeH,
coobpaxenwust moaoous. [lmomany ceueHwmit
MHOTOIPaHHHUKOB: TUIOIIA N TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH, COOOpaKeHHs OA00us

O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napajuiejienunena. 3aja4u

00 yaBoeHn# Ky0a, o KBajpaType Kyo0a; o
TpuceKkuu yria. CTepeoMeTpuyeCcKue 3a1aud,
CBSI3aHHBIE C 00BEMOM MPSIMOYTOJIBLHOTO
napautenenunena. [lpuxnagsele 3anaun,
CBSI3aHHBIE C BHIYMCIICHHUEM 00bEMa
pSIMOYTOJIbHOTO napajuienenumneaa. O0bEm
npsimoii mpu3msel. CTepeoMeTpuyuecKre 3aauu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB IPSIMOi
npu3Msl. [Ipukinannele 3a1a4um, CBsI3aHHBIE C
00BbEMOM MPSIMOM MPU3MBL. Brruncienne o0bEMOB
T€J ¢ MOMOUIBIO ONPeAeNIEHHOTO UHTErpaa.
OOBEM HAKJIOHHOW IPU3MBI, TUPAMUJIBI.
®opmyna 00béMa nupamubl. OTHOIIEHHE
00BEMOB MUPAMHU/ C OOIIUM YTIIOM.
CrepeomeTpuiecKkue 3a1auu,

CBsI3aHHBIE ¢ 00BEMAaMU HAKJIIOHHOM MPHU3MBI,
nupamuabl. [Ipuknanselie 3a1a4m 1o Teme
«O0BEMEI TE», CBA3aHHEBIE C 00BEMOM
HAKJIOHHOM NPU3MBI, TUPAMUBIL.

[Tpumenenne 00bEMOB. Boruncienue paccTosiHUS

17
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LEIbIO
BOBJICUCHUS
oOydJaronmxcs
B TIPOIIECC
0o0yJeHus u
BOCIIMTaHUS,
MOTHBHPYS HX
yueOHo-
TI03HABATEIIbHY
10
JIEATEILHOCTD

Haxonuts
LEHHOCTHBIN
aCTIeKT
yueOHOTo
3HAHUS U
uHpopManuy,
o0ecnieunBaTh
€ro NOHNMaHue
U TIPUBJICKATH
BHUMaHUE
00ydJaronuxcs
K 00CyX1aeMoif
Ha YpOKe
uHpOopMaluy,
AKTUBHU3AIIH
MO3HABATEJILHO
i
JeSITebHOCTH
oOydJaronuxcs.
dopMHpOBaTH
3CTETHYECKOE
OTHOILICHHE K
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J0 IINIOCKOCTH

MUDY, BKIIOYast

ACTETUKY
MaTeMaTUYECKU
X
3aKOHOMEPHOCT
eil, 00BEKTOB,
3ajad,
peleHui,
paccyKJIeHUI
Tena BparieHs [{umuHgpruYeckas MOBEpXHOCTh, 00pa3yroIne 24 http://fcior.edu YupaBasTs
WINHAPUYECKON moBepXxHOCTU. LnmuHmp. u y4eOHBIMU
[Ipsimoii kpyrosoit nunuHap. [lnomans rpynnamu ¢
MOBEPXHOCTH IHINHIpa. Konnueckast LEJbI0
MOBEPXHOCTh, 00pa3yone KOHUIECKON BOBJICUCHUS
noBepxHocTu. Konyc. CeueHue konyca oOyyaromuxcs
IJIOCKOCTBIO, MapaieIbHON B IIPOLIECC
IIJIOCKOCTH OCHOBAHMS. Y CEUEHHBIN KOHYC. oOyudeHus u
N300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB. BOCTIMTAHMS,
[Tnomanp 60KOBOM MOBEPXHOCTHU U MOJHON MOTHUBHUPYS HX
MOBEPXHOCTU KOHYyca. CTepeoMeTpuyecKue yueOHo-
3aJauu Ha JI0KAa3aTeIbCTBO U BEIYUCIICHHE, MI03HABATEIIbHY
MIOCTPOCHUEM CEUSHH LIINHIpa, KOHYCa. 10
[TpuknagHbIe 33129, CBSI3aHHBIE C IIHITMHIPOM. NeSITeITbHOCTb.
Cdepa u map. Ilepeceuenue cdepsl u mapa ¢ dopmupoBaTh
tockocThio. Kacanue mapa u chepbl YMCHHS
IUIOCKOCTHIO. Bua u n3o0paxkenue mapa. MPUMEHSITh
VYpasuenue chepsl. [Lnomans cepsl u e€ gacTei. MaTeMaTUYECKH
Cummerpus chepsl u mapa. CrepeoMeTpruuecKue € 3HaHUA B
3aJa9u UHTEpecax
Ha JI0OKa3aTeIbCTBO U BHIYHCIICHUE, CBA3aHHBIE CO 3JI0pPOBOTO U
cdepoil u mapom, MOCTPOCHUEM HX CEUYCHUN 0e301macHOTO

MI0CKOCThIO. [IpuKkiagHbie 3a1auu, CBA3aHHBIE CO
cdepoit u mapom. [ToBTOpeHHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIICHUA B OKPYKHOCTH,
CTaHJapTHHIC TTOT00USI.

Paznuunrnie KOM6I/IHaI_II/II/I TCJI BpallICHUA U

o0pas3a )X13HU
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[Tnomann
MMOBEPXHOCTHU U

00BEMBI KPYTJIBIX TEJ

MHOI'OI'PaHHHUKOB. 33,[[8‘11/1 no Teme «Tenan
IIOBCPXHOCTU BPAILLICHU

O0béMm uuHIpa. Teopema

00 00béMe npsimoro nuiuHapa. [lnomranu
OOKOBOM ¥ MMOJIHOHM MOBEPXHOCTH LIUIMH]IPA.
Brruncnenmne 066EM0B Tel

C MIOMOIIBIO ONpeAeNEHHOT0 nHTerpana. OobéM
konyca. [momaan 60KOBOM U MOTHON
MOBEPXHOCTU KOoHyca. CTepeoMeTpruyeCcKue
3a/la4yM, CBSI3aHHbIE C BBIYUCIEHUEM 00BEMOB
WIAHPA, KoHyca. [IpukiaHbie 3a1a4u 1Mo TemMe
«OO0BEMBI U TUIONIATU TTOBEPXHOCTEH TeI.
OO0BéM mapa u mapoBoro cexropa. Teopema 00
o0béme mapa. [Imomans chepsr.
CrepeomeTpuueckue 3a1auH,

CBSI3aHHBIE C BHIYHCICHHEM 00BbEMOB I1apa,
IapOBOT0 CETMEHTA, IIIAPOBOT0 CEKTOpA.
[IpuknanHble 3a1a4u MO TEME

«O0BEMBI TEN», CBSI3aHHBIE ¢ 00BEMOM LI1apa U
iomaapio ceprbl. COOTHOIICHUS MEXKIY
TJIOMIA/ISIMH ITOBEPXHOCTEH U 00BEMaMH
nono6ubIX Ten. [TogoOHbIe Tena B IpOCTpaHCTBE.
N3menenune o0bEMa ripu mo100m.
CrepeoMeTpuuecKue 3aaauu,

CBSI3aHHBIC C BEIYHCIICHHEM 00BEMOB TEl U
IoMIa/Iel TOBEpXHOCTEH

http://fcior.edu
.ru

Opranun3oBbiBa
Tb paboTy
o0yyJaroumxcs
C COLMAIBHO
3HAYUMOU
nHpopmaren—
00CyXaTh,
BBICKA3bIBaTh
MHEHHUE.
ITomomnib
ydanmcs B
OCO3HAHUU
[IEHHOCTHU
TPYAOTIOOUS.

JIBukeHUA

JiBmxenust npoctpancTBa. OToOpakeHusI.
JIBvokenus u paBeHCTBO duryp. O6mme
CBOIICTBa ABH KEHUM. BUABI IBM>KEHHUN:
MapaJyieabHbIM MEPEHOC, IEHTPATIbHAS
CUMMETpHUS, 3epKAJIbHASI CAMMETPHSI, IOBOPOT
BOKpyT npsimoii. [IpeoOpazoBanust momoowms.
[Ipsimas u chepa Diinepa. ['eomerpuueckue
3a/1a4d Ha TPUMEHEHUE ABUKECHUS

http://fcior.edu
.ru

Co3nmaBath B
y4eOHBIX
rpymnmnax
(kmacce,
KPYXKKeE,
CEKIIMH | T.II.)
Pa3HOBO3pACTH
BI€ JIETCKO-
B3pOCIIbIC
oO0IHOCTH
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IToBTOpEHME,
000011IeHE U
CHCTEMAaTU3allHs
3HAHUHI

O06o06maronee MOBTOPEHNUE IOHITHIA U METOJIOB
kypca reomerpun 10—11 kmaccos,
cucreMaTusanus 3HaHui. Vlcropus pa3Butus
CTEPEOMETPHUH KaK HAYKHU U €€ poJib B pa3BUTHH
COBPEMEHHBIX HHXCHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTHI

17

oOydJaronuxcs.
PasBuBath
HWHTEpEC K
Pa3TUIHBIM
chepam
npodeccuonan
bHOH
JIeATEIIbHOCTH,
CBSI3aHHBIMU C
MaTeMaTUKOH 1
eé
MPHIOKCHUSIMA

Crpouth
BOCIHUTATEIbHY
10
IEITEIBHOCTD C
Y4EeTOM
KYJIbTYPHBIX
paznuuui
JIETEeH,
MOJIOBO3PACTHBI
X’
WHIUBUIYIbH
BIX
OCOOEHHOCTEH.
Co3nmaBarthb
YCIJIOBHS JIJIS
MTOHUMAaHUS
MaTeMaTU4eCKO
1 HayKH Kak
cdepbl
YeJIOBEUYECKOM
JeITEIIbHOCTH,
JTamoB eé
pa3BUTHUA U
3HAYMMOCTH
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

JJIA Pa3BUTUA
OUBUIIN3all1
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

MHNOACHUTEJBHASA 3AIIMCKA

Y4eOupiii Kypc «BeposiTHOCTh W CTaTHCTHKA» 0a30BOT0 YPOBHS SIBIISACTCS
MPOJOJDKEHUEM U Pa3BUTHUEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoOBHS
OCHOBHOro  oOmiero  oOpa3oBaHus. Y4eOHbIH KypCc  MpelHa3HauyeH  JJis
dbopmupoBaHUsS Y OOYYaIOIIMXCS CTATUCTUYECKOM KYJIbTYpbl UM TOHUMAaHUS POJIU
TEOPUU BEPOSATHOCTEM KAaK MaTEMaTHYECKOTO HWHCTPYMEHTA I H3y4YEHUs
CIIy4allHbIX COOBITUI, BEJIMYMH M TpoleccoB. [lpu u3ydenun ydeOHOTO Kypca
oOoram@arpTcsi  MPEACTABICHUs  OOydarolmuxcsi O  METO/JaX  MCCIIeOBaHUS
W3MEHYMBOIO MHpa, Pa3BUBACTCS MOHUMAHWE 3HAYMMOCTH U OOIIHOCTH
MaTeMaTUYECKUX METOJOB TO3HAHMUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

CopepxaHue y4yeOHOro Kypca HalpaBlIEHO Ha 3aKpeIUIeHWE 3HaHWM,
MOJTYYEHHBIX MIPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO 00IIIero o0Opa3oBaHus, U Ha
pPa3BUTHE MPEJICTABICHUN O CIyYallHBIX BEIMYMHAX U B3aUMOCBSI3SX MEXKy HUMH Ha
BAKHBIX IIPUMEPaAX, CIOKEThl KOTOPBIX MOUYEPIIHYTHI U3 OKpyXKawmiero mupa. B
pe3ynbTaTe y oOy4arommxcs JA0DKHO cOpMUPOBATHCS MPEACTABICHHE O Hanbosee
YIOOTPEOUTENbHBIX M OOIMX MaTeMaTHUYEeCKUX MOJENSAX, HCIOIb3YEeMbIX JUIS
OMMCAHMS AHTPOTIOMETPUYECKUX U JeMOrpaduiYecKUX BEJIMYMUH, MOTPEHTHOCTEH B
Pa3IUYHOrO poja U3MEPEHUSX, JUIUTEILHOCTH O€30TKa3HOW padOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TIPOIIECCOB B OOIIIECTBE.

B cooTBercTBUM C yKa3aHHBIMU ILENSIMH B CTPYKTYpe y4eOHOTO Kypca

«BeposTHOCTh U CTAaTUCTHKA» JJIsl YPOBHS CPEIHEro o0I1ero o0pa3oBaHus Ha
0a30BOM YypOBHE BBIJEICHBI CIEAYIOIIME OCHOBHBIE COJAEpKATEIbHbIC JIMHUU:
«Crny4aifHbie COOBITUS M BEPOSTHOCTUY, «CiydailHble BETUYUHBI U 3aKOH OOJIBIINX
qHUCEe.

BaxkHyto yacTh yduyeOHOTro Kypca 3aHUMAeT U3YYEHHE T€OMETPUYECKOro H
OMHOMUATBLHOTO pachpesielieHu U 3HAKOMCTBO C UX HENMPEPHIBHBIMU aHAJIOTaMU —
MOKa3aTeJIbHBIM U HOPMaJIbHBIM pacIpe/ieICHUSIMHU.

Conepxanne mauHUM «CiydaifHble COOBITHS W BEPOSATHOCTH»  CITY)KHUT
OCHOBOW Jyisi (hOPMHUPOBAHUSI TPEJCTABICHUNA O pacHpee]ICHUH BEPOSITHOCTEH
MEXIy 3HAUYCHUSIMU CITydYalHBIX BEJIIMYMH, a TaKXe OdTa JIMHUS HeoOXxoauma
Kak 0a3za mis M3yYeHHs] 3aKOHA OOJIBIIMX Yucel — (PyHIaMEHTaJbHOTO 3aKOHa,
NEHCTBYIOIIEr0 B TMpHUPOAE€ U OOHIECTBE M HMMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzaruio. CaM 3aKOH OOJBIIMX YHUCEN MPEIaraeTcsi B O3HAKOMHUTEIHHOU
dbopme ¢ MUHMMAaJIbHBIM HCIIOJIb30BAHUEM MAaTEMAaTUYECKOro (popMaIn3ma.

TeMbl, CBSI3aHHBIC C HEMIPEPHIBHBIMU CIyYallHBIMU BEJIMUUHAMU, AKIIEHTUPYIOT
BHUMaHHE OOYyYalOIUXCSd Ha OMNHCAHUM M M3YyYEHUM CIy4YalHbIX SBJICHHH C
MOMOIIBIO HENPEPBhIBHBIX  (DYHKIIMA. OcHoBHOE BHHMAaHUE YAEISIETCS
MOKA3aTEeIbHOMY M HOPMaJIbHOMY pACIHpEACIICHUSIM, OPU STOM MPEANonaracrcs
O3HaKOMUTENILHOE U3YyUYEHUE MaTepraa 0e3 JOKa3aTelbCTB MPUMEHIEMbIX (PaKTOB.

OO11ee YKciI0 4acoB, PEKOMEHIOBAHHBIX JUIA U3yYEHHsI yUeOHOTO Kypca



«BepositHOCTh U cratucThka» — 68 yacoB: B 10 kmacce — 34 gaca (1 gac B
Heneno), B 11 knacce — 34 yaca (1 gac B Hezienio).



COIEPKXAHUE OBYYEHMUS 10 KJIACC

[IpencraBnenre MAaHHBIX C TOMOIIBIO Tabmui, W guarpamm. CpenHee
apupMeTHyecKoe, MeauaHa, HauOoJibllleeé W HauMEHbIIee 3HAYCHUs, pa3Max,
JUCTIEPCHS M CTAH/IapPTHOE OTKJIOHEHUE YUCTIOBBIX HAOOPOB.

CrnyualiHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHS. DJIEeMEHTapHbIC
coObITUs (MCXOJbI). BeposTHOCTH clydailHOTO COOBITHS. bBIM30CTh YacTOTHI U
BEpOATHOCTH cOObITHN. CiydailHble OMBITHI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
coOpiTusiMUA.  BeposiTHocTH  COOBITUH B OMBITaX C  PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMH.

Omnepatuu HaJ COOBITHSMH: MEpeceueHne, 00beAUHEHNE, TPOTUBOMOIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHNS BEPOSATHOCTEM.

YcnoBHass BEpPOSITHOCTb. YMHOXEHHE BEPOSITHOCTEN. JlepeBO Cily4yalHOIO
skcniepumenTa. dopmyrna nonHoi BepostTHocTU. HezaBucruMble cOOBITHS.

Komb6unaropnoe npasuio ymHoxkeHus. IlepecranoBku u ¢akropuan. Yucio
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHbI ONBIT (MCTIBITAHUE), yCIIeX U Heynada. HesaBucumbie
ucnpiTanuss. Cepust HE3aBUCHMBIX HCIBITAaHUM 710 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyIum.

Cnydaiinas ~ BemmuuHa.  Pacnpenenenme  BepostHocTed.  Jlmarpamma
pacnpeneneHusl.

[Tpumepsl pacnipeieNieHnid, B TOM YUCIE, FTEOMETPUUECKOE U OMHOMUATIBHOE.

11 KJIACC

YucnoBele  XApAKTEPUCTUKU  CIyYaMHBIX  BEJIMYMH:  MATEMATHYECKOE
OKMJAHUE, IUCIIEpCHs W CTaHJApTHOE OTKJIOHEeHHe. Ilpumepsl mnpuUMeHeHus
MaTeMaTHYECKOr0 OKHUJAaHMsSA, B TOM YHUCJIE B 3aJadyax M3 IIOBCEIHEBHOM >XKU3HM.
Marematnyeckoe OXuJaHWe OWHAPHOW CIy4alHOM BeIMYMHBI. MaTtemaTHdeckoe
OKMJIAHUE CYMMBI CIIyYalHBIX BEIMYMH. MaTeMaTUyecKoe O0XUAAHUE U JUCIIEPCHUs
reOMETPUYECKOT0 1 OMHOMUAIILHOTO Pacipe/IesICHUH.

3aKkoH OOJNBIIMX YHCEI MU €ro pojib B HayKe, NPUPOJE M OOIIECTBE.
Br100opouHbIit METO/ MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX CIIy4alHBIX BeJIWYMH. IlOHATHE O TJIOTHOCTH
pacnipeneneHus.  3ajadyd, [OPUBOJAIIME K  HOPMAJIbHOMY  pacCIpeleiCHUIO.
[IoHATHE O HOPMAJIBLHOM PaCIpPEACICHUU.

INPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenus B 10 kjacce oOydaromuiics TOMYYUT CICTYIOIIHE
MPEIMETHBIC PE3YTbTATHI:

® YHUTAaTh U CTPOUTH TAOJHIIBI U TUATPAMMEBI,

e OmepupoBaTh  TOHATHUSAMH: CpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOobIlIee, HANMEHBIIIEe 3HAaYCHNE, pa3MaX MacCHBa YMCIIOBHIX JaHHBIX;

® OIEpHUpPOBATh MOHITHAMHM: CIYYaWHBIN SKCIIEPUMEHT (OTBIT) U CIy4aitHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIA MCXOM) CIYyYaHOTO OIBITA,



HAXOJIUTh BEPOSITHOCTA B OMNBITAX C PABHOBO3MOKHBIMU CIIYYalWHBIMH COOBITUSIMH,
HAaXOJUTh W CpPaBHUBATh BEPOSTHOCTH COOBITUM B M3YyUYEHHBIX CIy4alHBIX
HKCIEPUMEHTAX;

e HaxoauTh U (GOPMYIMPOBATH COOBITUA: TEpecedeHue M OO0BbEAUHEHHE
JAHHBIX COOBITUM, COOBITHE, MPOTUBOIOIOKHOE JAaHHOMY COOBITHIO, TOJIb30BATHCS
auarpaMMamu Jisepa u GopMyIIoi CII0KEHHS BEPOSTHOCTEH TIPH PEIICHUH 3a71aY;

® OIEpPUPOBATH MOHATUSIMU: YCIOBHAS BEPOSTHOCTh, HE3ABUCUMBIEC COOBITHUSI,
HAXOJWUTh BEPOSATHOCTH C IIOMOIIBID MPABUJIA YMHOMKEHHUSA, C IOMOIIBIO JIEpeBa
CIIy4allHOTO OIIBITA;

® [PUMEHATh KOMOMHATOPHOE MPABHJIO YMHOXEHUS TMpPHU PEIICHUU 3a]1ay;
ONEPUPOBATh MOHATHUSAMHU: UCIBITAHWE, HE3aBUCHUMbBIC HCIIBITAHUSA, CEpUs

® JCHBITAHMM, yCleX W HEy/Aauya, HAXOJAUTh BEPOSITHOCTU COOBITHH B CEpHUH
HE3aBUCHUMBIX HCIBITAHUI 0 MEPBOrO yCIeXa, HaXOAUTh BEPOSTHOCTU COOBITUM B
CEpHUU UCIBITaHNN bepHysuy;

® ONEpUPOBATH TMOHATUSAMH:  Ciy4dailHasg  BEJIIMYMHA, PACHPEACIICHUE
BEPOSATHOCTEM, TMarpaMMa pacrpeeICHuUs.

K xonmy oOyuenus B 11 kjacce oOydaromuiics TMOMYYUT CIETYIOIINE
MPEIMETHBIC PE3YIbTATHI:

® CpaBHUBAaTb BEPOATHOCTH 3HAUYCHUM  CIIyYalHOW  BEJIMYMHBI  TIO
pacmpeieNIeHUI0 WK C TIOMOIIBIO TUarpamm;

® OMepupoBaTh IMOHATHEM MATEMaTHYCCKOTO OXHUAAHWSA, TPUBOIHUTH
MPUMEPHI, KaK TMPUMEHSAETCS MaTeMaTHYECKOE OKHUJAHWE CIy4YallHOW BEIIMYUHBI
HAXOJIUTh MaTEMAaTUYECKOE OKUJIaHKE TI0 IAHHOMY PaCIpeIeICHHIO;

® UMETh IPEJICTABICHUE O 3aKOHE OOJBIITNX YUCEN, UMETh MPEJCTaBICHUE O
HOPMAaJIbHOM pPacCIpeICIICHHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaunumenoBanue
pa3esioB U TeM

OcHoBHoOe coepkaHue
NPOrpaMmbl

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

JleATeILHOCTh
yuuTeJIs1-
NpeJIMeTHUKA ¢
y4yeToMm padoueit
NPOrpaMMbl
BOCIIUTAHUS

IIpencraBnenue naHubiX [IpeacraBieHue JaHHBIX C

M ornucarecJibHas HOMOIIII)IOTa6JII/III 158 HI/IanaMM.

CTATUCTUKA Cpennee apudmeTHIECKOE,
MearaHa, HauOoJIbIee U
HaMMEHbIIIee 3HAYEHHUs, pa3Max,
JMCTIEPCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBBIXHAOOPOB

bubnuorexa [IOK
https://m.edsoo.ru/7f4
15fdc

YcranasinuBaTh
JIOBEPUTEIIbHbBIE
OTHOLLIECHUS
MEXy YUUTEIEM
U
0o0yJaronmmMucs,
CIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCIIPUSTHIO
yYalumMucs
TpeOoBaHUil U
npock0 yuuTess.
dopmMupoBaHUE
IPEJICTaBICHUS O
MaTeMaTHYECKUX
OCHOBax
(YHKIIMOHMPOBAH
1S pa3IMYHbIX
CTPYKTYD,
SIBJICHUIA,
poLesyp
IpaXkJJaHCKOTO
o01ecTBa

CityyaliHbI€ ONBITHI CityyaliHbl€ SKCTIEPUMEHTHI
U CIIy4aiiHbIe COOBITHUS, (OMBITHI)H CIy4ailHbIe COOBITHS.

https://ptlab.mccme.ru

[system/files/private/1

Haxonuts
LICHHOCTHBIN
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OIIBITHI C
PaBHOBO3MOKHBIMU
SJIEMECHTAapHBIMU
nucxoagamMu

Onepanuu Haj
COOBITUSIMHU,CITOKECHHE
BEPOATHOCTEMN

DneMeHTapHbIe COOBITUS
(ucxonpl).BeposiTHOCTB
CIIy4aifiHOTO COOBITHSI.
BeposiTHOCTH COOBITHII B OTIBITAXC
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU.
[IpakTuueckas pabota

Omneparuu HaJ, COOBITHSMU:
nepeceyeHne, 00beTMHEHNE
COOBITHIA,TPOTHBOTIOJIOKHBIC
COOBITHS.

Huarpammel Dinepa. Dopmyna
CIIOKEHHSI BEPOSITHOCTEMN

0 modul 2.pdf

https://ptlab.mccme.ru

[system/files/private/1
0 modul 3.pdf

acrnekT y4eOHOro
3HAHUS U
uHpopmarnuu,
obecrneunBaTh ero
MOHMMAaHUE U
MIPHUBJICKATH
BHUMaHUE
o0yJaromuxcs K
oOcyxaaemMoi Ha
ypoKe
uHpopmanuu,
AKTUBH3AIAH
MO3HABATENIbHOM
NESATCIIEHOCTH
oOyJaromuxcs.
BocnuteiBath
[IEHHOCTHOE
OTHOIIICHHE K
JOCTUKEHHUSIM
POCCHICKHX
MaTeMaTUKOB U
poccuiicKon
MaTeMaTH4eCKOi
TITKOJTBI

[Tobyxnate
o0yJaromuxcs
coOIro1aTh HA
YpOKE TIPUHIIUTIBI
yaeOHOU
IUCIUILUIMHEL 1
caMOOpraHu3aIu
. Ucnnonp30Bath
yMEHHUE
B3aUMOJCHCTBOBA
Th C
COLMaIbLHBIMU
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VYcnoBHas BEPOSITHOCTD, Y CIIOBHAs! BEPOSATHOCTb.

JEPEBO CITy4aiHOTO
ombITa,popmyia

MOJTHOH BEPOATHOCTHU U

HE3aBUCUMOCTh
CcOOBITUH

DneMeHTbI
KOMOWHATOPUKH

YMHOXEHUE BEpOATHOCTEM.
epeBo cnydaitHOTO
skcnepuMenTa. opmyria moTHOM
BepoATHOCTH. HezaBucumbie
COOBITUSA

Komb6unaropHoe npasuio
yMmHOXkeHus1. [lepectaHoBKM

u ¢akropuain. Yucio couetaHuil.
Tpeyronsnuk [Tackansa. @opmyna
6unoma Herorona

bubnunorexa LIOK

https://m.edsoo.ru/7f4

15fdc

https://ptlab.mccme.ru

[system/files/private/1

0 modul 4.pdf

UHCTUTYTaMH B
COOTBETCTBHH C
X QYHKITUSIMH U
Ha3HauYCHUEM
CotpyaHuuaTh C
JIpYTUMH
ne1arornyecKuMu
pabOTHUKAaMHU U
JIPYTHMH
CHEIMAICTaMU B
peleHun
BOCTIMTATEIbHBIX
3amad. [Tomous
yudanmmcs B
OBJIA/ICHUU
SI3BIKOM
MaTeMaTHKH |
MaTeMaTH4eCKOM
KYJIbTYpOH KaK
CpeICTBOM
NO3HAHUSI  MHpa

YrpaBasite
yueOHBIMU
IpyIIamMH ¢

1(S1 3%
BOBJICUCHUS
oOyJaromuxcs B
mporiecc
oOy4deHus u
BOCITUTAHHUS,
MOTHUBHUPYS UX
y4aeOHO-
MI03HABATEIBHYIO
JeSITeITbHOCTb.
[ToOyxnate
ydamuxcs K
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dKTHBHOMY

y4acTHIO B
peluIeHun
NPAKTHYECKIX
3ama4
MaTeMaTU4ECKON
HaIpaBJICHHOCTH
Cepun buHapHBI# CiTy4aiiHbIN OIBIT https://ptlab.mccme.ru Ctpouts
MOCIIC0BATEITHbHBIX (ucmpITaHue), yCIeX U Hey1aqa. [vertical BOCIIHTATEIIHHYIO
UCTIBITAaHUN HesaBucumele ucnbiranus. Cepust JeATEILHOCTD C
HE3aBHCUMBIX HCIIBITAHUI 10 y4eTOM
nepBoro ycnexa. Cepus KYJIbTYPHBIX
HE3aBHCHMBIXHUCIIBITAHUN pa3Iu4nl JCTEH,
bepnymmm. II0JIOBO3PACTHBIX
[IpakTuyeckas padora u
C HICTIOJIb30BAaHUEM HIICKTPOHHBIX VHIIBHTyaJIbHBIX
TabyInI 0coOeHHOCTEH.
dopmMHpoBaTh
THYECKOTO
TIOBE/ICHHUS,
CBSI3aHHOTO C
PaKTHYECKUM
PUMECHEHHEM
JOCTHKEHU I
HAYKH U
JeATEILHOCTBIO
y4E€HOTO
Cayuaiinble BennuuHbin CilyyaiiHas BeIMYUHA. https://ptlab.mccme.ru OpraHu3oBbIBaTh
pacrpe/eeHus PacnipeienieHre BepOSTHOCTEH. [system/files/private/1 pabGoty
Juarpamma pacnpeencHus. 0_modul_7_sluchayny obyuaromuxcs ¢
Cymma e_velichiny i_raspred conmanpHO
Y TIPOU3BEJICHHUE CITyYaiHbIX eleniya_prodolzhenie. 3xaunmoii
BesmuuH. I Ipumepnt pdf nHpopmaren—
pachpesienieHuii, B TOM YHCiIe 00CyXaTh,
reOMETPUYECKOe BBICKA3bIBATh
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1 OMHOMHUAJIBHOE

MHEHHUE.
Nuannyuposats
yMEHHE
COBEpIIaTh
OCO3HAHHBII
BEIOOp Oymymieit
npodeccuu u
pean30BhIBAThH
COOCTBEHHBIC
KU3HCHHBIC
TUTaHbI

8 IloBTOpenue, OmnucartenbHas CTaTHCTHKA.
00o01menue, Cry4aiiHbIC OTIBITHI U
CHCTeMaTH3aIus BEPOSITHOCTH CIIy4alHBIX
3HAaHuHU coObITHii. Oniepanuu Ha

COOBITHSMH. DJIEMEHTHI
KOMOMHATOPHUKH, CEPUU
HE3aBHCUMBIXHUCIIBITAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

ITonnep>xuBath B
JIETCKOM
KOJIJICKTHBE
JIETIOBYIO,
IPYKEeT00HYI0
atMocdepy.
PaszBuBath
TOTOBHOCTD
y4Yaluxcs K
aKTUBHOMY
Y4aCTHIO B
pelIeHnn
MPaKTUYECKUX
3amad
MaTEeMaTHYECKOU
HaNpaBJIECHHOCTH
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KITIACC

HaunumenoBanue
pa3esioB U TeM
MPOrpaMMbl

OcHoBHoOe coepkaHue

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

JleATeILHOCTh
yuuTeJIs1-
NpeJIMeTHUKA ¢
y4yeToMm padoueit
NPOrpaMMbl
BOCIIUTAHUS

Maremaruueckoe
O’KHMJIaHHE CIIy4alHON
BEJIMYHHBI

[Ipumepsl npuMeHeHust
MAaTeMaTUYECKOTO OKUJAHUS
(cTpaxoBaHue, joTepes).
MaremaTruyecKkoe OKHUIaHuE
CYMMBI CITy4alHbIX BEJIHYMH.
MaremaTruyecKkoe OKHUIaHuE
reOMETPUYECKOr0 U
OMHOMUAIBHOTO pacIpeieIeHHH

https://lesson.academy

Eontent.mvschool.edu.
ru/02.4/11

YcranasinuBaTh
JIOBEPUTEIIbHbBIE
OTHOLLIECHUS
MEXy YUUTEIEM
U
0o0yJaronmmMucs,
CIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCIIPUSTHIO
yYalumMucs
TpeOoBaHUil U
npock0 yuuTess.
dopmMupoBaHUE
IPEJICTaBICHUS O
MaTeMaTHYECKUX
OCHOBax
(YHKIIMOHMPOBAH
1S pa3IMYHbIX
CTPYKTYD,
SIBJICHUIA,
poLesyp
IpaXkJJaHCKOTO
o01ecTBa

Hucnepcus u
CTaHJapTHOE

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHueE. [lucnepcun

https://lesson.academy-
content.myschool.edu.ru

Haxonuts
LICHHOCTHBIN
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OTKJIOHEHHE CITy4alHOU
BEJIMYUHBI

3aKk0oH OOJIBININX YHCE

TF€OMETPHYECKOTO H
OMHOMHUAJIBHOTO
pacrpe/eIeHusl.
[TpakTuyeckas pabora
C MCITOJIb30BAaHUEM DJICKTPOHHBIX
Ta0JIuII

3aKoH OOJBIIMX YHCEI.
Br16opounbIii MeTOT
nccnenoanuil. [Ipaktudeckas
paboTa ¢ UCIOIb30BaHUEM
AJIEKTPOHHBIX TAOJHUIL

102.4/11

https://lesson.academy-
content.myschool.edu.ru

102.4/11

acrnekT y4eOHOro
3HAHUS U
uHpopmarnuu,
obecrneunBaTh ero
MOHMMAaHUE U
MIPHUBJICKATH
BHUMaHUE
o0yJaromuxcs K
oOcyxaaemMoi Ha
ypoKe
uHpopmanuu,
AKTUBH3AIAH
MO3HABATENIbHOM
NESATCIIEHOCTH
oOyJaromuxcs.
BocnuteiBath
[IEHHOCTHOE
OTHOIIICHHE K
JOCTUKEHHUSIM
POCCHICKHX
MaTeMaTUKOB U
poccuiicKon
MaTeMaTH4eCKOi
TITKOJTBI

[Tobyxnate
o0yJaromuxcs
coOIro1aTh HA
YpOKE TIPUHIIUTIBI
yaeOHOU
IUCIUILUIMHEL 1
caMOOpraHu3aIu
. Ucnnonp30Bath
yMEHHUE
B3aUMOJCHCTBOBA
Th C
COLMaIbLHBIMU
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HenpepsiBabie

CJ'Iy‘I&fIHBI@ BCJIIMYHUHBI

(pactipenenenus)

Hopmansnoe
pacrpeneneHue

[Ipumeps! HETIPEPBIBHBIX
CIIy4aHbIX BEeIMYUH. OyHKIMS
IJIOTHOCTHU pacipeieICHusl.
PaBHOMepHOE pacnipeneneHue u
€ro CBOMCTBA

3ajaun, TpUBOISAIINE K
HOPMAaJIbHOMY PACTIPEJECICHHUIO.
@yHKIUSA ITIOTHOCTU U
CBOMCTBa HOPMAJILHOTO
pacrpeieneHus.

[IpakTuueckas pabota ¢
WCIIOTb30BaHUEM DJIEKTPOHHBIX
TaOJIAILL

https://lesson.academy

Eontent.myschool.edu.
ru/02.4/11

https://lesson.academy-
content.myschool.edu.ru
102.4/11

UHCTUTYTaMH B
COOTBETCTBHH C
X QYHKITUSIMH U
Ha3HauYCHUEM
CotpyaHuuaTh C
JIpYTUMH
ne1arornyecKuMu
pabOTHUKAaMHU U
JIPYTHMH
CHEIMAICTaMU B
peleHun
BOCTIMTATEIbHBIX
3amad. [Tomous
yudanmmcs B
OBJIA/ICHUU
SI3BIKOM
MaTeMaTHKH |
MaTeMaTH4eCKOM
KYJIbTYpOH KaK
CpeICTBOM
NO3HAHUSI  MHpa

YrpaBasite
yueOHBIMU
IpyIIamMH ¢
IEINTBIO
BOBJICUCHUS
oOyJaromuxcs B
mporiecc
oOy4deHus u
BOCITUTAHHUS,
MOTHUBHUPYS UX
y4aeOHO-
MI03HABATEIBHYIO
JeSITeITbHOCTb.
[MobOyxnats
ydamuxcs K
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dKTHBHOMY

Y4acTHIO B
penieHuu
MPAKTUIECKIX
3a7a4
MaTeMaTHYCCKOMN
HaIpaBJICHHOCTH
[ToBTOpEHME, [IpencraBnenue JaHHBIX C 19 [TonnepxuBars B
000011IeHNE, MTOMOIIIBIO TAOJUI] M TUarpamm, IIETCKOM
CHCTEMAaTHU3aLH oIpcaTebHas CTaTUCTHKA, KOJUIEKTHBE
3HAHUH OTIBITHI C PABHOBO3MOKHBIMHU JIETIOBYIO,
3JIEMEHTAPHBIMHA COOBITUSIMH, TIPYKEeT00HYIO
BBIYHCIICHUE BEPOSITHOCTEH aTmocdepy.
COOBITUI C TPUMEHEHUEM Pa3BuBath
dbopMyI1 1 TpadUIECKUX METOJIOB TOTOBHOCTD
(KoopauHaTHAas MpsAMast, 1EPEBO, yyammxes K
nuarpamma Oiliiepa), cirydaiiHbie aKTUBHOMY
BEJIMYMHBI U pacrpeeNieHusl, y4acTHIO B
MaTeMaTUYECKOE OKHIaHue pelIeHnn
CIIy4aiiHOM BETUYMHBI MPAKTHYECKHUX
3a7a4
MaTeMaTU4eCKOM
HATPaBJICHHOCTH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IPUJIOXKEHHUE

Oc00eHHOCTH OLICHKH NPeIMETHBIX Pe3yJIbTATOB
o MaTeMaTHKe, ajredpe U reoMeTpuu

Ouenka 3HAHUN U YMEHUH y4alIMXCs

1. Conepxanve U 00beM MaTepuaia, MOAJICKAIIETO MPOBEPKE, OMPEACIISIeTCs
nporpammoii. Ilpu mpoBepke ycBOeHHs MaTepualia HYXKHO BBISABISTH ITOJHOTY,
MPOYHOCTh YCBOCHUS YYAIIMMHCS TEOPUH W YMEHHS NMPUMEHATH €€ Ha MPAKTHUKE B
3HAKOMBIX ¥ HE3HAKOMBIX CHTYaITUsX.

2. OcHOBHbIMU (hOpMaMU TIPOBEPKH 3HAHUM M YMEHHUH Yy4allUXCs TI0
MaTeMaTHKe SIBIIAIOTCS MUCbMEHHAs KOHTPOJIbHAsE paboTa, TECTUPOBAHUE U YCTHBIM
OIIpoC.

[Ipu olleHKE MHCHMEHHBIX M YCTHBIX OTBETOB YUYUTEIh B IMEPBYIO OYEpEllb
YUYUTHIBAET TOKA3aHHbIC YYAIIUMUCS 3HaHUS U yMeHHs. OlLleHKa 3aBUCUT TaKXe OT
HAJIMYUSI U XapaKTepa MOrpeirHOCTe!, TOMYIEHHbBIX YIalluMHUCS.

3. Cpeny mOTpENTHOCTEH BBIACISIIOTCS OMMOKM W HemodeThl. llorpemrHocTh
CUHMTACTCS] OIMMOKOW, €CITM OHA CBHJACTEIHCTBYET O TOM, YTO YUCHHUK HE OBJIAJICI
OCHOBHBIMHU 3HAHHUSAMH, YMCHHUSIMU, YKa3aHHBIMHU B TIPOTPaMMe.

K HegoueTraM OTHOCSTCS MOTPEITHOCTH, CBUETEIHCTBYIOIINE O HEOCTATOYHO
MIOJTHOM WJTU HEJOCTATOYHO MPOYHOM YCBOSHUW OCHOBHBIX 3HAHUHN W YMEHUH WU 00
OTCYTCTBUU 3HAHWH, HE CUMTAIOIIMXCS B TPOrpaMMe OCHOBHBIMU. Hemoueramm
TaK)K€ CUUTAIOTCS: TOTPEITHOCTH, KOTOPbIC HE TPHBEIM K HCKWKCHHUIO CMBICITA
MOJIYYCHHOTO YUYEHHMKOM 3aJIaHMsl WJIM Croco0a ero BBIMOJHEHUS; HEaKKypaTHas
3aMKCh; HEOPEIKHOE BBHIMIOTHEHUE YEPTEXKA.

['panuiia Mexay omuOKaMu U HEJAOYETaMU SBJISIETCS B HEKOTOPOW CTEICHH
ycioBHOU. [Ipu ogHMX OOCTOSITENbCTBAX MOMYIEHHAS YYaIlUMUCS TMOTPEUTHOCTD
MOXKET paccMaTpUBATBhCS YUUTENIEM Kak OIIMOKa, B JAPYroe BpeMs M TPH JIPYTuX
00CTOATENLCTBAX - KaK HETOYET.

43amaHus U YCTHOTO W THMCBMEHHOTO ONpPOCa YyYalIuXxcs COCTOSAT U3
TEOPETHUYECKHUX BOIIPOCOB U 3a]1ay.

OTBeT Ha TEOPETUUYECKHH BOIPOC CUMTACTCS OC3YNMPEUHBIM, €CIU TI0 CBOEMY
COJICPYKaHUIO TIOJIHOCTBIO COOTBETCTBYET BOIIPOCY, COJEPKHUT BCE HEOOXOIMMBIC
TeopeTnueckre (DaKThl 1 0OOCHOBAHHBIC BBIBOJIBI, & €T0 M3JI0KEHUE M MHUCHMCHHAS
3aMMCh MaTeMaTHYEeCKH TPaMOTHBI W OTJIUYAIOTCS IOCICIOBATCIBPHOCTHIO H
aKKypaTHOCTBIO.

Pemenue 3agaun cumtaeTcs 0e3yNmpedyHbIM, €CIIM MPABMWIHBHO BBIOpAH COCO0
pEIIeHHs, caMO PEIICHUE COMPOBOXKIACTCS HEOOXOAMMBIMH OOBSICHEHUSMU, BEPHO
BBITIOJIHCHBI HY’KHBIE BBIYHCIICHUS W TMPeoOpa3oBaHMs, TOJYyYE€H BEPHBINH OTBET,
MOCJIEIOBATEIHHO U aKKYyPATHO 3aMMMCAHO PEIICHNE.

5. O1ieHKa OTBETa y4allerocsi Mpyu YCTHOM M MTUCbMEHHOM OIPOCE MPOBOJUTCS
M0 CeMHUOAIIITLHOM CHCTEME, T. €. 32 OTBET BHICTABIIACTCS OJHA U3 OTMETOK:

2 - "Hey10OBJIETBOPUTEIBHO",
3 - "y10BIETBOPUTENBHO",



4 - "xopomio",
5 -"oTmunHo".

6. YuuTenb MOXKET NOBBICUTh OTMETKY 32 OPUTMHAJIBHBIN OTBET Ha BOIIPOC WM
OpUTHMHAJIBHOE pEIICHHE 3a/lauyd, KOTOPhIE€ CBHUJETEIHCTBYIOT O BBICOKOM
MaTEMaTUYECKOM Pa3BUTUHU YYAILIErOCs; 3a pelIeHHe Oojiee CIOKHOM 3aJaud WU
OTBET Ha 0o0Jiee CJOXKHBII BOMNPOC, MPEIOKEHHBIE YyYalleMyCs TONOJHUTEIBHO
MIOCJIE BBIMIOJIHEHUSI UM 3aJaHUM.

Kpurepuu omudox:

® K TpyObIM OmHMOKaAM OTHOCSTCS OIMMOKH, KOTOpPHIE OOHAPYKUBAIOT
HE3HaHHE ydaimuMucs GopMyIl, IPaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHE UX
MPUMEHSThH; He3HAHUE MPUEMOB PEIICHHS 3a]a4, pacCCMaTPUBAEMbIX B YUCOHHMKAX, a
TaK)K€ BBIYUCIIUTEIIbHBIE OIIMOKH, €CIIM OHU HE SIBIIIOTCS OTMCKOM;

® K HErpyOBbIM OIIMOKAaM OTHOCSITCS: IOTEPS KOPHS UJIM COXPAHEHHUE B OTBETE
MIOCTOPOHHETO KOpHS; OTOpachiBaHUE ©O€3 OOBSCHEHW OJHOr0 U3 HUX W
PaBHO3HAYHBIC UM;

® K HeJoYeTaM OTHOCSTCA: HEpPAIMOHAIIBHOE  pEIIeHUEe,  OMHUCKH,
HEJIOCTaTOYHOCTh UJTU OTCYTCTBHE MOSICHEHUH, 000OCHOBAHUHN B PEIICHUSIX.

OIICHKa YCTHBIX OTBE€TOB yYalIuXcCH 110 MATEMATHKE

Omeem ouenusaemca ommemiou «5», eciu y4eHuK:

* [IOJIHO PACKPBUI COJAEpKaHME MaTepuaja B 00beMe, IPeayCMOTPEHHOM
POrpaMMoi U y4eOHHKOM, a TaK K€ MPOAEMOHCTPUPOBAN 3HAHUS MPEBBIIIAIOIINE
HOPMBI IPOrPaMMBI JJIsL 3TOTO KJIACca;

* U3JIOKWJI MAaTEpUaAl TPAMOTHBIM SI3BIKOM B OIPEAEIECHHOM JIOTHYECKOU
MOCJIEAOBATENBHOCTH, TOYHO HCHOJB3ysl MAaTEMaTHYECKYIH0) TEPMHUHOJIOTHUIO U
CUMBOIJINKY;

* IPaBWJIbHO BBINOJHUJ PHUCYHKH, YEPTEXH, TrpaduK, COMYTCTBYIOIIHE
OTBETY;

* [I0Ka3aJI YMEHUE UUTFOCTPUPOBATH TEOPETUYECKUE TIOJIOKEHNSI KOHKPETHBIMU
MpUMEPAMHU, MPUMEHATh UX B HOBOW CHUTYallMHd IPU BBIINOJHEHUU MPAKTUYECKOTO
3a/IaHUSs;

* IPOJEMOHCTPUPOBAJl  YCBOCHHE PpPAHEE M3YYEHHBIX  COIIYTCTBYIOIIMX
BOMNPOCOB, CPOPMHUPOBAHHOCTh M YCTOMYMBOCTH HCIOJB3YEMBIX IPH OTPaOOTKE
YMEHHU U HaBBIKOB; OTBEYaJl CAMOCTOSTENIBHO.

Omeem ouenusaemca ommemrkou «4», €ClIi OH YIOBJIETBOPSET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO PU ITOM UMEET OAUH U3 HEAOCTATKOB:

*B  UBJIOKEHUH JOMyUIeHbl HeOOJdbIIMEe TpoOeibl, HE HCKa3UBIIUE
MaTeMaTUYECKOE COAEP)KAaHUE OTBETA;

* IOMYUIEHbI OJMH — JIBA HEJOYETA MPU OCBEIICHHMH OCHOBHOT'O COJEPHKAHUS
OTBETA, UCIIPABIICHHBIC 110 3AMEYAHUIO YUUTEIS;

* TOMyIICHbl OIMMOKa wuiauM Oojee [AByX HEJAOYETOB IIPH  OCBEILEHUU
BTOPOCTENEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, JIETKO UCIPABJICHHBIE 10 3aMEYaHUIO



YUUTES.

Ommemka «3» cmasumcs 6 C1e0yiouux cayuanx:

* HETIOJIHO WJIM HEMOCJICIOBATEIbHO PACKPBITO COJIEpXKAHUE MaTepuaja, HO
MoKa3aHo oO0Iiee IMOHMMaHWE BOMNpOca W IPOJAEMOHCTPUPOBAHBI  YMEHHS,
JIOCTATOYHBIC  JUISI  JaJbHEWIIEro  YCBOGHHMS  IMPOrPaMMHOTIO  Marepuaja
(onpenenennbie « TpeOoBaHUSAMH K MaTEeMaTHYCCKON MOATOTOBKE yUAIIUXCS»);

* UMEJIUCh 3aTPyJAHEHUS WIM JOMYIIEHbl OMMOKU B ONpPEACICHUU MOHSITHUH,
WCIOJIB30BAaHUM  MATeMaTH4YECKOW  TEPMUHOJOTHUM,  YepTekaX,  BBIKIAJKaX,
WCIIPABJICHHBIE MOCIIE HECKOJIBKUX HABOJIAIIMUX BOIIPOCOB YUUTEIIS,

* YYCHUK HE CHOPABWICS C MNPUMEHEHHUEM TEOPUU B HOBOM CHUTyallud MpHU
BBITIOJTHEHUU TMPAKTUYECKOTO 3aJaHusl, HO BBINOJHUI 3aJlaHusl 00s3aTE€IbHOTO
YPOBHSI CII0)KHOCTH MO IAHHOU TEME;

*pU 3HAHUU TEOPETUYECKOrO0 MaTepuaia BbISIBICHA HEJOCTATOYHAs
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUM U HaBBIKOB.

Ommemka «2» cmagumcs 6 c1edyiouux cayvanx:

* HE PacCKPBITO OCHOBHOE COjiep)KaHue yueOHOro MaTepuaa;

* OOHAapy)KCHO HE3HaHWE WM HEMOHWMAaHUE YYEHHKOM OOJbIIeH WIu
HanOoJiee BaKHOM YacTH y4eOHOro MaTepuaa;

* IONYIICHbI OIMOKKH B OMNpEISICHUU TIOHATHH, NPH HCIOJIb30BaHUU
MaTeMaTUYECKOW TEPMHUHOJIOTUH, B PHUCYHKAaX, uepTekax uiu rpadukax, B
BBIKJIQJIKAX, KOTOpPhIE HE MCIPaBJIEHBI MOCJIE€ HECKOJBKUX HABOJAIIUX BOIPOCOB
YUUTENS.

OuneHka NUCHbMEHHBIX KOHTPOJIbHBIX PA00T U TECTHUPOBAHUSA YYAILMXCH T10
MaTeMaTHKe

Ommemka «5» cmasumcs, ecau:

* paboTa BBHITIOJTHEHA TTOJTHOCTBIO;

* B JIOTHYCCKHX PACCY)KJCHHUSAX W OOOCHOBAHHH PCIICHHS HET IPOOEIOB U
OINOOK;

* B PCIICHUH HET MaTeMaTHICCKUX OIIMOOK;

* CHCTEMAaTHUYCKOE peleHre 0€3 MaTeMaTHIeCKUX OITHOOK.

Ommemka «4» cmasumcs, eciu:

* paboTa BBHINIOJHEHA TMOJHOCThIO, HO OOOCHOBAHMS IIIarOB PEIICHUS
HEJIOCTATOYHBI (€CIM  YMEHHE OOOCHOBBIBATH PACCYXIEHUS HE  SBISJIOCH
cHeUaibHbIM 00OBEKTOM MPOBEPKH);

* IOTyIIEHA OJiHA OIMOKa WM JBa-TPU HEJIOYEeTa B BBIKJIAJKaX, PUCYHKaX,
gepTexkax win rpadukax (eciaum 3TH BHUIBI PabOThl HE SBISUIMCH CIEIHATbHBIM
00BEKTOM MTPOBEPKH).

Ommemka «3» cmasumcs, eciu:

* JIONyIICHBI OoJyiee OMHOM oOmuOKM wWin Oojee ABYX-TpeX HEIOYETOB B
BBIKJIQJIKAaX, 4YepTexax WM Tpadukax, HO ydallUics BiageeT o00s3aTeIbHBIMU
YMEHHSIMU 110 IPOBEPSIEMOM TEME.

Ommemka «2» cmasumcs, eciu:

* IOMYIIEHBI CYIIECTBEHHBIE ONTMOKH, TTOKA3aBIIINE, YTO yUAITUHCS HE BIaICeT
00s13aTeIbHBIMM YMEHHUSIMHU T10 JJAHHOW TeM€ B MOJIHOM Mepe.



KpuTtepun onieHKH Ka4yecTBA BbINOJHEHUS MPAKTHYECKUX U
CaMOCTOAITEJILHBIX PadoT.

Ommemxka «5». PaGota BbINOJIHEHa B IOJHOM O0BEME C COONIOACHHEM
HEOOXOUMON MOCIEA0BATEIBHOCTH. YYallluecs CUCTEMATUYECKU JAEMOHCTPUPYIOT
CaMOCTOSITENIbHYIO ~ pa0oTy: moAOHUparoT HEOOXOAMMBIE Il BBIINOJIHEHUS
npearaéMbeix padOT HWCTOYHMKM 3HAHWWA, TIOKA3bIBAIOT HEOOXOAMMBIC MJis
IIPOBENCHUS IPAKTUYECKON pabOThl TEOPETUUECKHUE 3HAHNUS, IPAKTUYECKHE YMEHHUS U
HaBbIKU. BeImonHsAI0T paboTy Ha BhIcHIeM ypoBHE. Pabota odopmisieTcss akKypaTHO,
B Han0oJiee ONTUMATBHOU ISl PUKCAIMH PE3YIHTaTOB (opMe.

Ommemka «4». IlpakTuyeckass WM CaMOCTOSITeNbHAsT paboTa BBHIMOIHICTCS
yUYalIUMHCS B MOJHOM O0bEME M CaMOCTOSTENbHO. J[OMyCKaroTCsl OTKJIOHEHHS OT
HEO0OXOAMMOW TOCIIEIOBATENBHOCTH BBINIOJHEHUSA, HE BIMSIONIME HA MPaBUIBHOCTD
KOHEYHOIro  pe3yjbTara (II€pecTaHOBKAa IyHKTOB TUIIOBOTO  IUIaHA NpHU
XapaKTEPUCTUKE OTAEIbHBIX TEPPUTOPHUIA WK CTPAH U T. [1.).

VYyamuecss UCMONB3YIOT YKa3aHHbBIE YYHUTEJEM MCTOYHUMKM 3HaHuM. Paborta
IIOKAa3bIBACT 3HAHUE YYAIIHUXCS OCHOBHOI'O TEOPETHUYECKOI0 MaTepHalla U OBJIAJICHUE
YMEHMUSIMH, HEOOXOIUMBIMHU ISl CAMOCTOSITEILHOTO BBIMIOJIHEHUSI paOOTHI.

Ommemxka «3». Ilpaktuueckas paboTa BBIIOJHAETCS U OQOPMISETCS
yYallUMUCS TpPU TOMOIIM YYHUTENs WIM XOPOUIO TMOATrOTOBJICHHBIX U YK€
BBINIOJIHUBIIIMX Ha «OTJIMYHO» JIAaHHYIO paboTry ydamuxcs. Ha BbinmonHeHue paOoThI
3aTpayMBaeTCs MHOIO BPEMEHHU. Y4YallMecs MOKa3bIBAIOT 3HAHUS TEOPETUYECKOIrO
MaTepHuaia, HO UCHBITHIBAIOT 3aTPyAHEHUE MPU CAMOCTOATENBbHON padoTe ¢ KapTaMu
aTyiaca, CTaTUCTUYECKUMHU MaTepuaiamu, reorpadpuueckumMu npudopamu.

Ommemka «2». BpicTaBnsercs B TOM ciydae, KOTJa ydJalluecs He
MOATOTOBJIEHBI K BBINOJHEHUIO 3TOM paboTel. [lodyyeHHble pe3yiabTaThl HE
NO3BOJISIFOT ~ CHENATh IPABUJIBHBIX BBIBOJIOB W IOJHOCTBIO  pacXoldrcs C
IIOCTAaBJICHHOM 11eJ1bt0. [loKa3pIBaeTCs, MII0X0€ 3HAHUE TEOPETUYECKOIO MaTepHualia U
OTCYTCTBHE HEOOXOAUMBIX YMEHHNA. PYKOBOACTBO M MOMOIIL CO CTOPOHBI YUUTENS U
XOpOILIO TMOATOTOBJICHHBIX YyYallUXcs HEIP(PEKTUBHBI MO MPUYUHE IUIOXOM
NOJATOTOBKH y4aIlerocs.
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