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Pabouas nmporpamma no yue6HOMY nipeameTy «MareMaTuka
(6azoBBIl  ypoBeHB) (mpeamerHas oOnacth «Marematuka u
UHPOPMATHKa») BKIIOYACT MOSICHUTEIFHYIO 3aIMCKY, COJCpIKaHUEe
o0y4YeHHs, TUTAHUPYEMbIE pe3yJabTaThl OCBOCHHUS MPOTPAMMBI IO
MaTeMaTHKe, TEMAaTUIeCKOe TNIAHMPOBAHHUE.

[TosicHuTenpHas 3amUCKa OTpPaXKaeT OOIIMe LEeNd U 33Ja4d
U3yYeHHs]  MAaTEMaTHKH,  XapaKTEPUCTHKY  IMCHUXOJOTUYCCKHUX
NPEINOCHUIOK K €€ M3yYeHHIO 00YYaloUIMMHUCS, MECTO B CTPYKTYype
y4eOHOTO IUIaHa, a TaKXe IOAXOIbl K OTOOpY COACpIKaHUs, K
OTIpPENIEJICHUIO TUIAHUPYEMBIX Pe3yJIbTaTOB.

Conmepkanrie  OOyYeHHUsI PACKpPBIBACT  COJCpKATEIbHBIC
JVHWAW, KOTOpPBIE TpEMIaraloTcs i 00s3aTelNbHOTO H3YyUCHHS B
Ka)JIOM KJIaCCE Ha YPOBHE CPEIIHETO 00IIero 00pa3oBaHusl.

[Tnaampyembie  pe3ysibTaThl OCBOSHUS TPOTPAMMBI  IIO
MaTeMaTHKe BKIIOYAIOT JIUYHOCTHBIC, METANIPEIMETHBIC PE3yJIbTaThl
3a BeCh Iepuoja OOydeHUsT Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHus, a TAKXKE MPEJAMETHBIC JOCTIXKEHUS 00yJaronierocs 3a
KaKIbIU IO 00yUYeHHUsI.

MNOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma o yueGHoOMy npenmeTy «MaremaTukar»
0a3oBoro ypoBHs 1t oOywarommxcst 10-11 kmaccoB pazpaboTtana Ha
ocHoBe degepasbHOrO  TroOCyAapCTBEHHOrO0  00pa3oBaTEIbHOIO
CTaHJapTa cpenHero odiero oopazoBanus U geaepaabHON padoueit
IPOTpaMMBI 110 yueOHOMY IpeaAMeTy «MaremMaTukay.

Peanuzanuss  mporpamMmbl  oOecriedMBaeT — OBIJIAJICHUE
KJIIOYEBBIMM KOMIIETEHIIMSMHU, COCTaBISIOIIMMH  OCHOBY  JJIS
CaMOpPa3BUTHS H  HEMPEPHIBHOTO 00pa30BaHUs, IIEIIOCTHOCTh
OOIIEKYIbTYPHOTO, JMYHOCTHOTO M TI03HABATEJILHOTO Pa3BUTHUS
JUYHOCTH oOywaroniuxcsa. B pabodeil mporpamme y4TeHbl UAECH U
nojoxenus «KoHIenuuu pasBUTHI MaTeMaTHUECKOro o0pa3oBaHus
B Poccuiickoii ®enepauun». B COOTBETCTBMM € Ha3BaHUEM
KOHIICTIIIMHM, MaTeMaTH4YecKoe oOpa3oBaHUE JIOJKHO, B YaCTHOCTH,
MPEIOCTABIIATh KaXI0MY oOy4aromemycs BO3MO>KHOCTh
JOCTHOKEHUS! YPOBHS MaTEeMAaTUYECKUX 3HAHUM, HEOOXOAMMOTO s



JaTbHEHIIeH yCIenTHOW Xu3Hu B obOmectBe. iIMeHHO Ha pelieHne
9TOH 3a/1a4M HalleleHa paboyast mporpamma 6a3o0BOro ypoBHsI.

B osnoxy uudpoBoit  Tpanchopmamuum  Bcex  cdep
YeJIOBEYECKON JESITEeIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBpPEMEHHBIM  YeJIOBEeKOM 0e3  0a30BOl  MareMaTH4ecKoi
HNOJATOTOBKU. YK€ B IIKOJE MaTeMaThKa CIYXHT OHNOPHBIM
MPEeIMETOM ISl U3yYEHHUS! CMEKHBIX TUCIUIUIMH, a B JKU3HH MOCIe
MIKOJIBl PEaTbHOM HEOOXOJUMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE
obpasoBaHue, 4TO TpeOyeT MTOJTHOLICHHOM 6a3oBoi
001eoOpa3oBaTeibHOW ~ MOJATOTOBKHM, B TOM  4YHCIE U
MaTeMaTHu4ecKoil. DTo 00YCIOBIEHO TEM, YTO B HAIIM JHU PacTET
YHCIIO  CHEIHMaJbHOCTEeH, CBA3aHHBIX C  HEMOCPEJICTBEHHBIM
MPUMEHEHUEM MaTEeMaTHKU: U B cepe SKOHOMHKH, U B OU3HECE, U B
TEXHOJIOTUYECKUX O0JIacTAX, M JaXe B TyMaHUTapHBIX cdepax.
Takum o0Opa3om, Kpyr OOydYaroIIMXCs, JJISI KOTOPBIX MaTeMaTHKa
CTaHOBUTCS 3HAYMMBIM IIPEIMETOM, CYIIECTBEHHO PACHIUPSIETCS.

[IpakTuueckasi MOJE3HOCTh MAaTEMAaTHKU OOYCIIOBIEHA TEM,
9ro e€ MPeaMEeTOM SIBISIOTCS (yHIAMEHTAIBHBIE CTPYKTYPBI
HAIIET0 MHUpPA: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIC
OTHOIIEHHSI OT MPOCTEUIINX, YCBAMBAEMBIX B HEIOCPEICTBEHHOM
OMbITE, A0 AOCTATOYHO CJOXHBIX, HEOOXOAMMBIX MAJIS Pa3BUTHUSA
HAayYHBIX W  TEXHOJIOTMYECKHX  Haed. be3  KOHKpEeTHBIX
MaTeMaTUYeCKUX 3HAaHUW 3aTpyJHEHO TMOHHUMAaHHE MPHUHIIUIIOB
YCTPOMCTBA M UCIIOJIH30BAHUSI COBPEMEHHON TEXHUKH, BOCIIPHATHE
U MHTEpIpeTanuss pa3HooOpa3HOW COLMAIBHOW, 3KOHOMHUYECKOH,
NOJIUTHYECKONH HMHpopManuy, ManodhpdeKTuBHa MOBCEIHEBHAS
IpakTU4eckas JAeaTeNbHOCTb. KaxkaoMy yenoBeKy B CBOEH >KU3HU
NPUXOIHUTCS  BBIMONHATH JOCTATOYHO CIIOKHBIE PACUYETBI |
COCTaBIISITh HECJIOKHBIE ATTOPUTMBI, HAXOIUTh HYXKHBIE (POPMYJIBI U
MIPUMCHSITh uX, BJIQJICTh MPAKTUYECKUMHU npuéMamu
reOMETPUYECKUX M3MEPEHHUI M MOCTPOEHUH, YUTaTh WH(POPMAIIHIO,
NPECTaBICHHYIO B BHIYy TaOJWII, AUarpaMM U TPaQuKOB, KHUTh B
YCIOBHUAX  HEONPENeNEHHOCTH M  TOHUMAaTh  BEPOSATHOCTHBIN
XapakTep CIyIalHbIX COOBITHH.

OnHOBpeMEHHO ¢  pacmudpeHueM chep HpUMEHEHHS
MaTeMaTHKH B COBPEMEHHOM oOmiecTBe BCE Oojiee Ba)KHBIM
CTAaHOBUTCS MaTEMaTUYECKUIl CTUIIb MBIIICHUS, TPOSBISIONIUIICS B
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OnpesieN€HHBIX YMCTBEHHBIX HaBblkax. B mporecce u3ydeHus
MaTeMaTUKU B apCceHall MPUEMOB U METOJOB MBIIIJICHUS YEJIOBEKa
€CTECTBEHHBIM 00- pa3oM BKIIOYAIOTCA HHAYKLUS U JAETyKLHs,
00001IeHNe U KOHKPETU3alusl, aHAIU3 U CHHTE3, KJIACCH(PHUKAIM U
cucremaTtuzanus, abcrparupoBaHue W aHauorus.  OOBEKTHI
MaTEMaTUYECKUX YMO3AKJIIOYEHUH, MpaBWjla UX KOHCTPYHMPOBaHUS
PACKpBIBAIOT MEXAHM3M JIOTMUYECKHX IOCTPOEHUH, CIOCOOCTBYIOT
BbIpab0TKEe yMeHUs (OpMYIHpPOBaTh, 0OOCHOBBIBATH U JOKA3bIBATH
CYXKJIEHHUS, TE€M CaMblM pa3BUBAIOT JIOTUYECKOE MBIIUICHHUE.

Benymias posib npuHaUIEKUT MaTeMaTuke B (pOpMUPOBAHUH
QITOPUTMUYECKON KOMIIOHEHTB! MBILIUIEHHUS] U BOCIIUTAHUM YMEHUH
JEeICTBOBATh IO 33JaHHBIM  QJFOPUTMaM, COBEpPILIEHCTBOBATH
U3BECTHBIE U KOHCTPYUPOBaTh HOBbIE. B mpouecce perienus 3anad -
OCHOBHOIl yueOHOW JESITeNbHOCTH Ha YpOKaXx MaTeMaTHKd -
pa3BUBAIOTCS TBOPYECKAs U MPUKJIIAHAS CTOPOHBI MBIIUICHUS.

OOyuenne MaremMaTHKe Ha€T BO3MOXHOCTb DPa3BUBATh Yy
yyalluxcs TOYHYI0, palMOHAIbHYI0 U HHGOPMATUBHYIO peub,
yYMEHUE orOupaTh ~ Hambonee  TOAXOIAIIME  SI3BIKOBEIE,
CHUMBOJIMYECKHE, rpapuyecKre cpesiCTBa AJIs BEIPAKEHUS CYXKIAESHUN
Y HarJIsAHOTO UX MPEICTaBICHHUS.

Heo0XxoauMpIM ~ KOMIOHEHTOM  OOmmIed  KyJIbTypel B
COBPEMEHHOM TOJKOBaHUM SBJISETCS OO0IIee 3HAKOMCTBO C
METOJAaMH  TO3HAHHUA  JCUCTBUTEIBHOCTH, IPEACTABIECHUE O
npeIMeTe M METOAE€ MaTeMaTWKH, €ro OTJIMYUS OT METO/OB
€CTeCTBEHHBIX M T'YMaHMTapHbIX HayK, 00 OCOOEHHOCTAX
NPUMEHEHUS MaTeMaTUKHU JJIsl pelIeHHs HAy4yHbIX U NPUKIIAJIHBIX
3agad. Takum oO6pa3zom, MaTeMaTHyeckoe 00pa3oBaHNE BHOCUT CBOM
BKJIaJ] B (pOpMUpOBaHuE 001N KyIbTYphl YEIOBEKA.

M3yueHne MaTeMaTHKH  CIIOCOOCTBYET  3CTETHUECKOMY
BOCIIMTAHHUIO YEJOBEKAa, IOHMMAHUIO KpacoTbl W HU3SIIECTBa
MaTEMaTUYECKUX PACCYKIAEHUH, BOCHPHUITHIO TI€OMETPHUYECKHX
¢dbopM, YCBOEHUIO UAEH CUMMETPUH.

[TpuoputeTHBIMU HeAAMH 00y4yeHHs1 MaTemaTuke B 10-11
KJ1accax Ha 0a30BOM YpPOBHE SIBIISIOTCS:

- (GopMHpOBaHME IIEHTPAJIBHBIX MaTEMaTHUECKUX MOHATUI
(uncmo, BenmWYWHA, TreoMmeTpuueckas ¢urypa, TepeMeHHas,



BEPOSITHOCTh, (PYHKITHS), OOECMEYMBAIOIINX IPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUs 00yUaroIIuXCs;

- TMOJABEJCHUE YYalIMXCi Ha JOCTYIIHOM Ui HHUX YPOBHE K
OCO3HAHHMIO B3aWMOCBS3M MAaTeMaTHKH W OKPY)KAIOLIEro MHpa,
MOHMMAaHUE MAaTEMAaTUKHU KaK 4acTy OOIIEeH KyIbTyphl YEIOBEYECTBA,

- pa3BUTHE HMHTEUICKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH
yyaluxcs, I[O3HABaTeIbHOM AKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIUICHUS, MHTEpeca K H3YUYCHHUIO
MaTeMaTUKH;

- dbopMupoBaHue (YHKITMOHATTLHOM MaTeMaTU4eCcKOn
rPaMOTHOCTH: YMEHHUSl pacrno3HaBaTh MaTeMaTHYEeCKHE acCIEeKThl B
PETBHBIX JKU3HCHHBIX CHUTYyallUsX ¥ TMPH HU3YUYCHUU JAPYTUX
yueOHBIX PEeIMETOB, MIPOSIBIICHUS 3aBHUCUMOCTEH u
3aKOHOMEPHOCTEH, (HOPMYIHPOBATh MX Ha S3bIKE MATEMaTHKH M
co3JaBaThb MaTeMaTHYECKHE MOJENH, MPUMEHSITh OCBOCHHBIH
MaTeMaTHYECKUI ammapar ISt pereHus PaKTUKO-
OpUEHTUPOBAaHHBIX  33/1ay, HWHTEPNPETUPOBATH M  OIICHUBATH
MOJTy4CHHBIEC PE3YIIbTATHI.

OcHoBHbBIE TUHUU cofepx)aHus Kypca matemaTuku B 10-11
Kkjaccax: «Yucnaa u BblUMCIEHUS», «Anredpa» («Anredpanueckue
BBIpaXEHHS»,  «YpaBHEHHS U  HepaBeHCTBa»),  «Hauama
MaTeMaTHuecKoro aHammza», «['eomerpusi» («['eomerpuueckue
burypsl 1 Ux cBONCTBay, «l3MepeHre reoMeTpUIECKUX BETUUUH),
«BepostHocTh W cratucTHKa». JlaHHBIE JMHUM pa3BUBAIOTCS
napaujielibHO, Kakaas B COOTBETCTBHUHM C COOCTBEHHOM JIOTHKOM,
OJTHAKO HE HE3aBHUCHMO OJHA OT APYroi, a B TECHOM KOHTaKTe U
B3auMmojieiictBun. Kpome »53TOro, ux oOOBEIUHSET JIOTHYECKas
COCTAaBIISIIONIAs,  TPAAWIMOHHO  TPHCYIIAs  MaTeMaThKe |
IPOHM3BIBAIONIAS BCE MAaTEMATUYECKHE KYpChl U COJIepKaTeIbHbIE
muann. ChopmymnupoanHoe B PI'OC COO TpeboBaHuE «BiIaieHUE
METOaMHU JI0Ka3aTeIbCTB, aJrOPUTMAMU pEIIEHUs 3ajady; yMEHUe
(bopMyITHpOBaTH OIpENeNIeHUsI, aKCHOMBI U TEOPEMBI, TPUMEHSThH
UX, TPOBOAUTH JOKa3aTelbHbIE DPACCYXKAECHUS B XOJAE peIICHUS
3a7a9» OTHOCUTCSI KO BCEM Kypcam, a (hopMHUpOBaHHE JIOTHIECKHX
YMEHUH pacnpeiensercs Mo BCeM rojaM OOy4eHHs Ha YpOBHE
cpemHero odmiero oopa3oBaHus.



B coorBerctBun ¢ ®PI'OC COO maremarnka SBISETCS
00s3aTeNIbHBIM TPEAMETOM Ha JaHHOM YpOBHE 00pa3oBaHUS.
[TporpammMoil mpegycmaTpuBaeTcs H3ydeHHE Y4eOHOro MpenMeTa
«Matematuka» B paMKax TpEX YUeOHBIX KypcoB: «AureOpa u
Hayaja MaTeMaTH4eCKOro aHanusa», «I eomerpusy», «BeposTHOCTb
cTatucTukay. ®opMupoBaHue JTOTUIECKUX YMEHHUN OCYIECTBIISCTCS
Ha MPOTSKEHUU BCEX JIET OOydeHHs] Ha YpOBHE CPEJHEro o0Ilero
00pa30BaHMs, a DJIIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COZIEPKAHUE BCEX
Ha3BaHHBIX BHIIIE KYPCOB.

OOmee YMCIO YacoB, PEKOMEHJOBAHHBIX [UIl H3Y4YECHHUS
marematuku — 340 gacoB: B 10 xmacce — 170 vacoB (5 4dacoB B
Hezeno), B 11 kinacce — 170 yacoB (5 4acoB B HEAEIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
IMPOI'PAMMBI 110 MATEMATHUKE HA YPOBHE COO

N3ydyeHue wmaTeMaTMKd Ha YPOBHE CpEIHEro OOLIero
o0pa3oBaHMsl  HaMpaBJIEHO Ha JOCTIDKEHHE  O0OydYaroluMUCS
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pEe3yIbTaTOB OCBOCHHSI YU€OHOTO MpEeaAMETa.

JIMYHOCTHBIE PE3YJIBTATHI

B pe3ynbrare u3ydeHuss MaTeMaTHKH HAa YPOBHE CPEIHETO
oOuiero oOpa3oBaHust y oOyuwatomierocs OyAayT chopMHpOBaHbI
CJIEIYIOIINE JTUUYHOCTHBIE PE3YJIbTATHI:

1) rpaxJaHCKOTO BOCITUTAHMSL:

Cc(OPMHUPOBAHHOCTh T'PAXKJAHCKON MO3ULUHU O0YYarOLIErocs
KaK aKTUBHOTO U OTBETCTBEHHOT'O 4Ji€Ha POCCUICKOTo OOIIecTBa,
NpEeCTaBICHUE O MaTEeMaTUYEeCKMX OCHOBaX (YHKLIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, IPOLEAYpP IPa’KIaHCKOT0 00IIecTBa
(BBIOOpBI, OMPOCHI M JIPYroe), yYMEHHE B3aWMOJICHCTBOBATh C
COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIUSAMHU U
Ha3HAa4YCHHEM;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOMN rpaXk JaHCKOMN
UJCHTUYHOCTH, YBOKEHUSI K IPOIUIOMY U HACTOSIIEMY POCCUMCKON
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MaTEMAaTHKH, IEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSAM POCCHUCKHX
MaT€MaTUKOB U POCCHMCKOM  MAaTEMATH4YECKOW  ILIKOJIBI,
UCIIOJIb30BaHUE ITUX JOCTHIKCHHUM B JIPYrMX HayKax, TEXHOJOTHUSX,
cepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOI'O BOCITUTAHWUSL:

OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCHICKOrO0 HapoAa,
C(OPMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMSA,  3TUYECKOIO
NOBE/ICHUSA,  CBA3aHHOIO C  INPAKTUYECKUM  IPUMEHEHHUEM
JOCTHKEHUHN HAYKU U JEATEIBHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOHYUBOTO OyayIIIero;

4) 5CTETHYECKOTr0 BOCITUTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHpY, BKIIOYas 3CTETUKY
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, pELICHUH,
pacCcyXAeHU, BOCHPUMMYUBOCT K MAaTE€MaTHYECKUM acleKTam
pa3IMYHbIX BUJOB UCKYCCTBA;

5) Gu3nueckoro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh YMEHHUS INPHUMEHATh MaTeMaTU4YecKHe
3HaHUS B HHTEpEecax 3J0poBOro W 0e30macHoro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOILIEHME K CBOEMY 3I0pOBbIO  (310pOBOE
nuTaHue, cOaJaHCUPOBAHHBIM PEXUM 3aHATMM M OTAbIXa,
peryispHas ¢buznyeckas aKTUBHOCTbD ), ¢busnueckoe
COBEpIIEHCTBOBAHWE MPHU 3aHATHUSIX CHOPTHUBHO-03J0POBHUTEIBHOM
JESATEIBHOCTBIO;

6) TPyI0BOTO BOCITUTAHUS:

TOTOBHOCTb K TpPYHIy, OCO3HAHHE LIEHHOCTH TpPyAOI0o0us,
MHTEpPEC K pa3audHbIM chepam mpodeccruoHaIbHON e TeNIbHOCTH,
CBA3aHHBIM C MaTeMAaTHUKOW M €€ MPWIOKEHUSIMH, YMEHHE
coBepulaThb ~ OCO3HAHHBIM  BBIOOp Oyaymeid mpodeccun U
pean30BbIBaTh COOCTBEHHbIE JKM3HEHHBIE IUIaHbl, TOTOBHOCTh WU
CIIOCOOHOCTh K MaTeMaTH4eCKOMY 00pa3oBaHUIO u
caM000pa30BaHUIO Ha TPOTSHKEHUM BCEH KHU3HH, TOTOBHOCTh K
aKTUBHOMY  y4YacTHUIO B  pENIEHHH  MPaKTHYECKHX  3ajad
MaTeEMaTUYECKOIN HAIpaBIEHHOCTH;

7) 9KOJOTHYECKOTO BOCITUTAHHMS:

Cc(OPMHPOBAHHOCTh HKOJOTHUECKOM KYJIbTYphl, TOHUMaHHE
BJIUSHUSL COLMATbHO-D)KOHOMUYECKUX IPOLIECCOB Ha COCTOSHUE
OPUPOJHON M  COLMAIBbHOW Cpelbl, OCO3HAHHE TIJI00ATBHOTO
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XapakTepa HKOJIOTUYECKUX MpoOiieM, OpHUEHTAlMs Ha NMPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWUU U1l  pelleHus 3agady B 00IacTu
OKpYXKarolled cpelpl, IMJIaHUPOBAHUE TIOCTYIKOB U OICHKH HX
BO3MOJKHBIX [TOCJIEJICTBUI JIJIs1 OKPY’KAIOLEN CPEeIbl;

8) LIEeHHOCTH HAayYHOT'O MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHUSI HAykKlu U OOILIECTBEHHOU
NPaKTUKK, T[IOHMMaHUE MaTeMaTHYeCKOW HayKd Kak cgepbl
YeJIOBEYECKOU JIeATeIbHOCTH, JTANoB €€ pa3BUTHUS U 3HAYUMOCTH
JUIsL pa3BUTUS LMBWINM3ALMM, OBJAJEHHUE S3bIKOM MAaTEMaTUKU U
MaTeMaTHUYeCKON KyJIbTYpOH Kak CpeICTBOM IIO3HAHHUS MHUDa,
FOTOBHOCTb OCYHIECTBJIAITh IPOEKTHYIO M HCCIEI0BATENIbCKYIO
JEeSITeNIbHOCTh MHJIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
B pesynabprare OCBOGHHMS MPOrpaMMbl IO MaTeMaTHKE Ha

YpOBHE cpelnHero oodumiero odpazoBaHus y oOydaromierocss Oyayr

c(OpMHPOBAHBI METANPEAMETHBIC PE3YIbTATHI XapaKTEPU3YIOIINECS

OBJIaJICHUEM

- YHUBEPCAJIHHBIMH IT03HABATEIHHBIMH JICHCTBUSMH,

- YHUBEPCAJIBbHBIMI KOMMYHUKATUBHBIMU J1€HCTBHUSIMH,

- YHUBEPCAIHHBIMH PETYJISATUBHBIMU JIEHCTBUSIMHU.
ITo3naBaTe/IbHbIE YHHMBepCcaIbHbIe yueOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeicTBUA:

- BBUBIATh U XapaKTepU30BaTh CYLIECTBEHHBIE MPHU3HAKH
MaTeMaTHYECKUX  OOBEKTOB, TOHATHH, OTHOUICHHH  MEXIYy
HOHSATHAMH, bopMynMpoBaTh oTpeieeHus MIOHATH,
YCTAHABJIMBATh  CYIIECTBEHHBIH  TPU3HAK  KJIACCHU(UKAIHH,
OCHOBaHHMSA JUIsl 00OOIEHUSI U CpPAaBHEHMsI, KPUTEPUH HPOBOJUMOIO
aHAJIN3a;

- BOCIpUHHMMATH, (QOPMYJIHUpOBaTH M  IPeoOpa3OBHIBATH
CYXJIEHUS: YTBEpAWTENBbHbIE W OTPHUIIATENbHbIC, CIUHHYHBIC,
YacTHBIE U OOILIHE, YCIOBHBIE;

- BBIBJSITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3H U
IPOTHBOpEYMs B (PAKTax, JaHHBIX, HAOMIONEHHUSIX M YTBEPKIACHUSX,
npeuiaraTh KPUTEPUHM ISl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

- Jlenathb BBIBOJABl C HCIOJB30BAaHMEM 33aKOHOB JIOTHKH,
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JNEAYKTUBHBIX W MHAYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUEHHM
110 aHAJIOTHH;

- IPOBOAMUTH CAMOCTOSITENIbHO JOKA3aTelIbCTBA MaTEMAaTHYECKUX
YIBEp)KICHUH (MpsIMBIE W OT TNPOTUBHOTO), BBICTPAUBATH
apryMeHTalllio, MPUBOJAUTH  MPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

- BBIOMpaTh CMOcoO perieHus y4deOHOW 3amaun (CpaBHUBATH
HECKOJIbKO BAPHAHTOB pEIIEHHs, BEIONpaTh HanboJee MmoaXo AIni
C YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTesbcKue AeiicTBUS:

- HCIIOJb30BaTh BOMPOCHI KAaK HCCIIEAOBATEIbCKUNA HHCTPYMEHT
IIO3HAHW, (dbopMynupoBaTh BOIIPOCHI, ¢dukcupyroume
MpPOTUBOpEYHE, MpoOIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
dopmMHpoBaTh THUNOTE3y, AapryMEHTHPOBaTh CBOIO  IO3HUIIHIO,
MHEHHUE;

- MPOBOJUTH CaMOCTOSITEIBHO CILIAHMPOBAHHBIA HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOIro
00BEKTa, SIBICHHS, TPOLECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXKIY
00BeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

- CaMOCTOATENBHO (popMynupoBaTh OOOOLICHUS W BBIBOJBI IO
pesyiabTataM  MpOBEAEHHOro  HaOMIONEHUs,  HMCCIEIOBaHMA,
OILICHUBATh JOCTOBEPHOCTH IOJYUYEHHBIX pPE3yJbTaTOB, BHEIBOJOB U
0000IIIEHMI;

- TIPOTHO3MPOBATh BO3MOYKHOE pAa3BUTHE IIpolecca, a TaKkKe
BBIIBUTATh MPEINOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Padora ¢ undpopmanmeii:

- BBISIBIIATH AepUIUTH HHPOPMAIINH, JTAaHHBIX, HEOOXOTUMBIX JIJIs
OTBETA Ha BONPOC U I PEIIECHUS 3aauH;

- BBIOMpaTh MHQOPMAIMIO W3 HCTOYHHUKOB PA3IUYHBIX THIIOB,
aHATM3UpPOBaTh,  CUCTEMATH3MPOBATb W  HMHTEPIPETHPOBATH
uH(MOPMAIIHIO Pa3INYHBIX BUIOB U (HOPM MPEICTABICHHUS;

- CTPYKTYPHPOBATh HHPOPMAIIUIO, TIPEACTABIATH €€ B Pa3IMIHBIX
dopmax, HILUTIOCTPUPOBATH IpadUUIecKH;

- OICHMBATh HAN&KHOCTh WH(GOPMAIMHA IO CAMOCTOSATENBHO
c(OpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

- BOCIIPMHUMATh U (POPMYJIUPOBAThH CYXKICHHUS B COOTBETCTBUHU C
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YCIOBUSIMU U LEJIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh
CBOI0O TOYKY 3PEHHUS B YCTHBIX M NIHCHMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUsT 1O  XOJy peUleHHs 3aJadyd, KOMMEHTHPOBATh
IIOJIyYECHHBIA pe3yibTarT;

- B XoAe O0OCyXJeHHsS 3aJaBaTb BOIIPOCHI IO CYILECTBY
o0cyxaaeMoil TeMbl, MPOOJIEMBbI, peraeMol 3a/1auu, BBICKA3bIBATh
U7y, HalEICHHbIE HAa I[OMCK pEUICHHUsS, CONOCTaBISATh CBOH
CYXKIEHUS C CYXKICHUSIMH JpPYTMX YYacTHHKOB  JHaJIOra,
OoOHapyXHBaTh pa3IMYle U CXOJCTBO IMO3UIUH, B KOPPEKTHOU
dbopme hopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

- TOPEICTAaBNIATH PE3yJbTaThl PEIIEHUs 3aJayd, SKCIIEPUMEHTA,
UCCIICIOBAaHMs, IPOEKTa, CaMOCTOSTEIBHO BEIOMpaTh (opmar
BBICTYIUIGHUS C Y4YETOM 3ajad Npe3eHTalud U ocoOeHHOCTel
ayJIUTOPUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

- COCTaBJATh IIJIaH, QJITOPUTM pEIICHUs 3aJadd, BBIOMpATH
CHOCO0 pemeHns ¢ YY€TOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHPOBATh BapUaHTHI
peleHuit ¢ y4éToM HOBOW MHPOPMALIUH.

CaMOKOHTPOJ/Ib, SMOLUOHATBHBIH HHTEJIEKT:

- BIIJIETh HABBIKAMU TI03HABATEIILHOW PePIEKCHUN KaK OCO3HAHHS
COBEpIIAEMBbIX JEHCTBUH W  MBICIUTENBHBIX IPOLECCOB, HX
pE3yIabTATOB, BIAJAETh CIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelieHusl MaTeMaTH4ecKoi 3a1a4H;

- TpPEIBUAETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IpH
PELICHUH 3aJ]aud, BHOCUTb KOPPEKTHBBI B JI€ATEIILHOCTh HA OCHOBE
HOBBIX OOCTOSITENILCTB, TAaHHBIX, HAWIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

- OIIGHWBaTh COOTBETCTBHE pE3yJlbTaTa LEIA W YCIOBHUSM,
OOBSICHATH MPUYMHBI JOCTH)KEHUS MJIM HEAOCTHKEHUS Pe3yJIbTaToB
NeSITeTbHOCTH, HAaXOIUTh OIIHOKY, TaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eSITeJIbHOCTh:

- MOHMMATh W HCHOJb30BATh MPEUMYIIECTBA KOMAHIHOH U
WHIWBUAYaIbHOW pabOThl TpW  pemieHnH y4eOHBIX — 3ajad,
OpUHUMATh 1eJb COBMECTHOM  JIeSITE€IbHOCTH, IIJIAHUPOBATh
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OpraHU3aIMIi0 COBMECTHOW paboOThI, pacmpenensaTb BHIBI padoT,
JIOTOBAapHUBAThCS, OOCY)XKIaThb TMPOLECC U pPe3ynbTaT paboTHl,
0000111aTh MHEHHUS HECKOJIILKHUX JIONEH;

- Y4acTBOBaTh B TPYNIOBBIX (opmax paboTsel (00CyXIeHus,
0OMEH MHEHHH, «MO3TOBBIC IITYPMbI» WU HHBIC), BBIIOIHATH CBOIO
4acTh pabOThl M KOOPAUHHMPOBATH CBOU JCWUCTBUS C JIPYTUMHU
YJIecHAaMH KOMaH/Ibl, OIEHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIUI
OPOAYKT 1O KpUTEpUsM, C(HOpPMYIUPOBAHHBIM  y4aCTHUKAMHU
B3aUMO/ICHCTBHSI.

INPEJIMETHBIE PE3YJIBTATDBI

IIpeameTHple pe3ynbTaThl OCBOEHUS MPOTrPaMMBbI 10 MAaTEMAaTHUKE
Ha 0a30BOM ypOBHE Ha YpPOBHE CpelHero oouero oOpa3oBaHUS
IpEJICTaBICHbI 110 rojjaM oOyueHHUsl B paMKaxX OTAEJbHBIX KypCOB B
COOTBETCTBYIOIIMX pa3jenax MPOrpaMMbl 110 MATEMATHUKE.
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PABOYASA ITPOI'PAMMA YYEBHOTI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

MNOSACHUTEJIBHAS 3AITUCKA

VYuebHblll Kypc «Anrebpa M Havala MaTeMaTHYECKOTO
aHamu3a» SBISIETCS OAHMM M3 HamOojee 3HAuYMMBIX B IPOrpaMMe
cpemHero oOmero oOpa3oBaHHS, IOCKOJBKY OH oOecrednBaeT
UHCTPYMEHTAJIbHYIO 0a3y /s U3y4eHHsI BCEX €CTECTBEHHO-HAY4YHBIX
KypcoB, (opMupyeT JIOTH4eCKoe | a0CTPaKTHOE MBIIUICHUE
y4yalluxcsi Ha YpOBHE, HEOOXOAMMOM JJIsl OCBOEHHUS KypCOB
UHPOPMATUKH, OOIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax
y4eOHOro Kypca «Ajiredpa M Hadala MaTeMaTHYECKOTO aHaJIN3a»
ydalluecss OBJIAJCBAIOT YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOMN
HayKH, KOTOpast bopmynupyer CBOHU JOCTUXKEHUS B
MaTeMaTuyeckon opme.

VY4eOHblil Kypc anredpbl U HayaJl MaTEMaTHYECKOro aHaJIn3a
3aKJIaJBIBACT OCHOBY JUISl YCIICIITHOTO OBJAJCHHS 3aKOHAMH (DH3HUKH,
XUMHH, OUOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHIECHLUH 3KOHOMUKU U
OOIIECTBEHHON  JKM3HW,  TO3BOJIIET  OPHEHTHPOBATHCA B
COBPEMEHHBIX LIUPPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOIHUSAX, YBEPEHHO
UCTIONB30BaTh WX B TIOBCENHEBHOW  km3HH.  OBlaneHue
aOCTPaKTHBIMM ¥ JIOTHYECKHM  CTPOTMMH  MaTeMaTHYeCKUMH
KOHCTPYKLIMSIMH DPa3BUBACT YMEHHE HaXOIHWTh 3aKOHOMEpPHOCTH,
00OCHOBBIBaTh ~ MCTHHHOCTh YTBEP)KICHHUS, UCIOJIb30BaTh
00001IeHNe W KOHKpPETH3allnio, a0CTparupoBaHHWE U aHAJOTHUIO,
dopmMHpyeT KpeaTMBHOE U KpUTHUYECKOoe MblluieHne. B xoxe
U3ydeHHs anreOpsl M Hadajl MaTeMaTHYecKOro aHajn3a Ha YpOBHE
cpeaHero obmero oOpa3oBaHUs OOydaroluecs MNOIY4aroT HOBBIN
OTIBIT pemIeHHs MPUKIAIHBIX 33]a4, CAMOCTOSTEILHOTO MOCTPOSHHSI
MaTeMaTHYeCKUX MoJeNiell peajbHbIX CUTyallud U HHTepIpeTanyu
MOJTYYCHHBIX PEIICHHUH, 3HAKOMSATCS C TPUMEPaMU MaTeMaTHIECKIX
3aKOHOMEPHOCTE B MpHUpOJEe, Hayke M B HCKYCCTBE, C
BBIJTAIOIIAMUCS MATEMAaTHYECKIMH OTKPBITUSIMHU U UX aBTOPAMHU.

VYuebHblil Kypc anredpsl U Hayall MaTeMaTHYECKOT0 aHaJIN3a
o0aaeT 3HAYUTETHHBIM BOCITUTATEIHLHBIM MOTEHIIMAJIOM, KOTOPBII
peanu3yercsi Kak uepe3 Y4eOHBbIH MaTepuall, CIOCOOCTBYIOIIUI
(GbOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS, TAK U Yepe3 CHeHUPUKY
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y4eOHOW  JEATENbHOCTH,  TpeOyIIIe  CaMOCTOSTEIHHOCTH,
AKKypaTHOCTH, TPOJOJDKUTEIbHON KOHIEHTpPAlMd BHUMAHUSA U
OTBETCTBEHHOCTH 32 MOJIy4YEHHBIN pe3yJbTart.

B ocHoBe wMmeromuku oOydeHuss anreOpe M Havajgam
MaTeMaTHYeCKOro aHajau3a JIKHUT JIeATeIbHOCTHBIM IPUHIUI
00y4eHusl.

B crpykrype mporpaMmel mo aireOpe M HadajgaMm aHajlu3a
BBIJICJIAIOTCS  CICIYIOIIUE COJIEPKATEIHHO-METOANYECCKHE JINHUH:
«Yucna u BbraucieHus», «OyHKIuUM U rpadukmu», «YpaBHEHUS U
HepaBeHCTBa», «Hauama maremarnueckoro ananuszay, «MHOXecTBa
U JIOTHKa». Bce OCHOBHBIE cOIep)KaTeIbHO-METOAMYECKUE JIMHUH
U3y4aroTCs Ha MPOTSHKEHUH JIBYX JIET O0OY4YEHHUsI Ha YPOBHE CPEIHErO
obmiero  oOpa3oBaHus. JlaHHBIA  y4eOHBI Kypc  SIBISIeTCA
UHTETPaTUBHBIM, IIOCKOJIbKY OOBbEIUHSIET B cebe coaepxaHue
HECKOJIBKUX MaTeMaTHIECKUX TVCHIUTUINH: anredpa,
TPUTOHOMETPUS, MATEMaTHYECKUI aHaiu3, TEOpPHs MHOXXECTB H
npyrue. OOygaroniuecss OBJIAJCBAIOT IIMPOKUM MAaTeMAaTHUYECKUM
afnmaparoM, |y  HHUX  TOCJIeJoBaTelbHO  (opmupyercs u
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYl0 MOJIENb
pearabHOM CUTyallud, IPUMEHSATh 3HAHMs, MOJyYCHHbIE B y4eOHOM
Kypce «AnreOpa M Hayaja MaTeMaTHYECKOI'o aHajau3a», Ul
pELIeHUsT CaMOCTOSITENbHO C(OPMYITUPOBAHHONH MaTeMaTHYeCKOM
3aJauM, a 3aT€M UHTEPIIPETUPOBATH MOTYICHHBIH PEe3yiIbTaT.

ConeprxaTenbHO-MEeTOAUYECKast JIUHUSA «Yucna u
BBIYUCIICHHS» 3aBepiiaeT (popMHUpOBaHME HABBIKOB HCIOJIB30BAHUS
JNeMCTBUTENBHBIX ~YHCEN, KOTOpoe ObUIO HayaTo Ha YpPOBHE
OCHOBHOro oOmero oOpazoBanus. Ha ypoBHe cpemaHero oo01iero
oOpa3oBaHusi o0co0oe BHMMaHUE yrenseTcss (OPMHPOBAHUIO
NPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B  ceOs
UCIIOJIb30BaHUE PA3JIMYHBIX (POPM 3amMCH JEHCTBUTEIBHOTO YMCIIA,
YMEHHE palHOHAIBHO BBIOMHATh JCUCTBUS C HHUMH, [I€JIaTh
INPUKUIKY, OLIEHUBATh pe3yibTar. OOydaroniyecs nojyyaroT HaBbIKU
NpUOIMKEHHBIX BBIUMCICHUN, BBIMOJIHEHUS NEHCTBUI C YHClIaMu,
3allMCaHHBIMM B CTaHAapTHOM  ¢dopme,  HCIOJIb30BaHUS
MaTeMaTHYECKUX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX BEIPAKECHUH.

ConepxxatenbHast JUHHS «YPaBHEHMs M HEPaBEHCTBa»
peanu3yercsi Ha MPOTSDKEHUH BCETO OOYYEHHUs] HA YPOBHE CPEITHETO
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obmiero oOpa3oBaHUs, MOCKOJBKY B KaXIOM pasfeiie MporpaMMbl
NPEIYCMOTPEHO peIIeHUEe COOTBETCTBYIOUIMX 3agad. OOydaroniuecs
OBJAQJICBAIOT  PA3IMYHBIMA  METOJAMM  pELICHUus  ULENbIX,
palMOHAJIbHBIX, UPpaLMOHAIIbHBIX, [10Ka3aTeIbHbIX,
jgorapu(pMUUECKUX U TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB
u ux cucreM. llomydeHHble yMEHHMS HUCHOJB3YIOTCA IIpU
UCCIIEIOBAaHUM (PYHKIMA C TMOMOIIBIO TPOU3BOAHON, pELICHUU
OPUKIAJHBIX 337324 M 33Jad Ha HaxXOXKIEHHE HauOOJbIINX H
HAaUMEHbBIIUX 3HaueHUU ¢GyHkuu. laHHas conxep)karenbHasi JTUHUS
BKJIIOYaeT B cels Takke (GOPMUPOBAHHE YMEHUH BBIIOJIHATH
pacuétel Mo Qopmynam, mpeoOpa3zoBaHUS WENBIX, PAlMOHATBHBIX,
VMPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a Takke
BBIPDOKEHHM, COJEpKAIUX CcTerneHu u jorapudmel. brnaronaps
U3YYEHHIO anreOpanyeckoro Marepuaia MPOUCXOAMT JaibHeinee
pa3BUTHE  QJITOPUTMUYECKOIO M aOCTPAKTHOIO  MBILUICHUS
oOyuaromuxcsi, GOPMUPYIOTCS HABBIKU JI€IYKTUBHBIX PACCYXIACHUM,
paboThI c CUMBOJIbHBIMHU dopmamy, IIPEICTABIICHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PABEHCTB M HEPABEHCTB.
Anrebpa mnpemnaraer 3((EKTHBHBIC WHCTPYMEHTBI IS PEIICHUS
MPaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3azad, HarJIsS,IHO
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.
CopepxarenpHo-MeTOonMYecKass  JauHUA  «DyHKOIMM U
rpaduku» TECHO NEperyieTaeTcs ¢ JAPYrUMH JIMHHSAMHU Kypca,
IIOCKOJIBKY B KakOM-TO CMBICIE 33Ja€T IOCIEN0BaTEIbHOCTh
W3y4eHUsT Marepuayia. F3ydeHne CTEneHHOW, MOKa3aTeIbHOM,
JOrapu(pMHUECKON U TPUTOHOMETPUUYECKUX (YHKLUH, UX CBOWCTB U
rpauKoB, UCIIOJIB30BaHUE (PYHKIMH I PELIEHUs 3a1a4d U3 IPyrux
y4eOHBIX MpPEIMETOB U pPEaTbHOM JKH3HH TECHO CBSI3aHO KaK C
MaTeMaTUYeCKUM aHaJIM30M, TaK U C pEHIEHHEM YypaBHEHUH U
HepaBeHCTB. Ilpu  sTomM  Oonblioe  BHUMaHUE  yaesseTcs
GbopMUPOBAHHIO YMEHHsS BbIpakaTb (OPMyJIaMU 3aBHCHUMOCTH
MEXIYy pa3jIUYHbIMM BEIMYMHAMHU, HCCIEN0BAaTh IOJTY4YECHHBIE
GyHKIMM, CTPOUTH UX Tpapuku. Marepuai coaep>KaTeIbHON JIMHUU
HAllEJIEH Ha Pa3BUTHE YMEHMM M HAaBBIKOB, [TO3BOJIAIOIINX BBIPAKATH
3aBUCHUMOCTH  MEXJy BeJIMYMHAMM B  pazIu4yHod  ¢opmMe:
aHAJTUTUYECKOU, Tpaduueckoid M ciioBecHO. M3ydyenue marepuaina
croco6cTByeT Pa3BUTHIO ITOPUTMHUYECKOTO MBIIUICHHUS,
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CITIOCOOHOCTH K OOOOIICHUI0O M KOHKPETHU3aIluH, HCIIOJIh30BAHHUIO
aHAJIOTHH.

ConepxxarenpbHass  JuHusS  «Hawama ~ maTeMaTH4YeCKOro
aHaJIM3a»  TMO3BOJSIET  CYIIECTBEHHO  pAaCIIUPUTh KPYr  Kak
MaTeMaTUYeCKHX, TaK M MPUKIATHBIX  3a7a4, JOCTYITHBIX
00yJaronmMcs, y KOTOPBIX MOSBIISIETCS] BO3MOKHOCTh HCCIIEIOBATh U
cTpouth Tpaduku (QyHKIUH, oOmpenensTh HX HAWOOIbIIHE |
HAUMEHBIIINE 3HAYCHUS, BBIYUCIIATh TUIOMAIu Guryp u o0bEMBI TeT,
HaxOJIUThb CKOPOCTH W YyCKOpeHus mporeccoB. ConepikaTelbHas
JINHUSA OTKPBIBACT HOBEIE BO3MOKHOCTH MOCTPOCHUS
MAaTEMATUYCCKUX MOI[CJIGﬁ peaanblx CHTyaHHﬁ, HaXO0XICHUA
HAWIYYILIEro pelleHuss B MPUKIATHBIX, B TOM YHCIE COLMAIBHO-

SKOHOMHYECKHX, 3a1ayax. 3HaKOMCTBO c OCHOBaMH
MaTeMaTHUYECKOTO aHallu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOIMYECKOTO " KpEaTUBHOT'O MBILIIEHUS,

dbopMUPOBaHHIO YMEHUW paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs y3HaT
O BBIJAIOIIUXCS pe3ylbTaTaX, MOJIYYEHHBIX B XOJA€ Pa3BUTHS
MaTEeMaTHKHU KaK HayKH, U UX aBTOPaXx.

CopepxarenpHO-MeTONMYECKAss JIMHUA «MHOXecTBa U
JIOTUKa» B OCHOBHOM IIOCBSIIIICHA 3JIEMEHTAM TEOPUU MHOXKECTB.
TeopeTuKo-MHOXKECTBEHHbBIE TPEJCTABICHUS TMPOHU3BIBAIOT BECh
Kypc IIKOJIBHOW  MaTeMaTHWKW W  TpeajaraloT  HamOolee
YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINI BCE pa3feNbl MaTeMaTUKU U
e€ TPWIOKEHWH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTHYCCKUE
TUCIUIUIMHBI B €IMHOE 1efoe. BaXHO [naTh BO3MOXKHOCTH
oOyJaromeMycsi TOHMMAaTh  TEOPETUKO-MHOXKECTBEHHBIH  SI3BIK
COBPEMEHHOW MaTeMaTHKH M HUCIHOIB30BaTh €ro Ui BBIPAKECHHS
CBOHX MBICIICH.

B yuebHOM Kkypce «Anrebpa W Hadajga MaTeMaTHYECKOTO
aHaJIM3a» MPUCYTCTBYIOT TaKKe€ OCHOBBI ~ MaTeMaTHYECKOTO
MOJICTTMPOBAHUS, KOTOpPbIE TMPU3BAHBI CPOPMUPOBATH HABBIKU
MIOCTPOCHUST MOJICJICH peaTbHBIX CHUTYallud, WCCICIOBAHUS DTHX
MoJieJlell ¢ TIOMOIIBIO ammapara aiareOpbl U MaTeMaTUYeCKOTO
aHAJIM3a W WHTEPIPETAUN ITOJYICHHBIX pE3yJIbTaTOB. 3a/JIaHuUS
BIUICTEHBI B KaXABIH W3 pa3[eNoB MPOTPaMMbl, MOCKOJIBKY BECh
MaTepuana y4eOHOro Kypca MIUPOKO HCIIONB3YeTCsS I PEIIeHUsS
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NPUKIAIHBIX 3a7a4. [Ipu pemieHnn peanbHBIX MPAKTHUYECKHUX 33134
oOyyaromuecs: pa3BUBAIOT HAONIONATEIBHOCTh, YMEHUE HAXOAWUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJB30BaTh AHAJIOTHIO,
0000maTh W KOHKPETHU3UPOBaTh Mpobiemy. JlesTeabHOCTh 110
GbOopMUPOBAHHIO  HABBIKOB  pPELIECHUS  MPHUKIAIHBIX  3aaa4
OpraHu3yercsi B Tpollecce HM3y4eHHs BCEX TEeM Y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MAaTEMaTUYECKOTO aHATTN3a».

OOmiee YMCIIO 4YacoB, PEKOMEHJOBAHHBIX IS H3Y4EHUS
yuebHOro Kypca «Anredpa U Hayala MaTeMaTHYECKOTO aHAU3ay, —
170 gacoB: B 10 knacce — 68 yacos (2 yaca B Henento), B 11 kiacce —
102 gaca (3 yaca B HEJIEIO).

COJEP)KAHUE OBYYEHUA

10 knacc
Yucsia ¥ BLIYUCICHUSA

Panmonaneubie uncna. OOBIKHOBEHHBIE U ICCITHYHbBIE APOOH,
MIPOLICHTBHI, OEeCKOHEYHbIE NEePUOJINYECKHE apoou.
Apudmerndeckue omnepanuud ¢ palMOHAIBHBIMU  YHCIIAMHU,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHui. [Ipumenenue npobeit u
IPOLEHTOB JUIsl PELIEHUS MNPUKIAAHBIX 3aJad U3 Pa3JIMYHBIX
OTpacied 3HaHUM U peaabHOMN KU3HU.

JleiicTBruTENnbHBIE YKcia. PaliMoHaNbHBIE U UPPALMOHAIIBHBIE
yuciaa. ApupmeTuyeckue omepanuu ¢ JAeHCTBUTEIbHBIMU
yrcinaMu. [IpubnuxEHHbIE BBIYMCIEHUS, MpaBUia OKPYIJIEHHUS,
IIPUKUAKA U OLIEHKA PE3yJIbTaTa BIYUCICHUH.

Crenens ¢ niensiM nokasarenem. CtanaaptHas ¢opma 3arucu
JecTBuTeNnbHOro ymcna. Mcnonb3oBaHue mnoaxonasuied (Gopmel
3alyucH JIEUCTBUTENbHBIX YHCEN JJS PEHIeHHUs] MPaKTHYECKHX
3a/1a4 U MPEICTABICHMS JaHHBIX.

Apudpmernueckuii KOpPEHb HaTypaJbHON CTEIICHHU.
JeiicTBus ¢ apuMeTHUECKUMU KOPHIMH HATYpalbHON CTENIEHH.

CuHyCc, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa.
ApKcUHYC, apKKOCHUHYC, apKTaHI€HC YNCIOBOI0 apryMeHTa.
YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa M TOXAECTBEHHBIE MPEOOpPa30OBaHMUI.
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[TpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKEHHUIA.
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI.

VYpaBHeHue, KopeHb ypaBHeHHMs. HepaBeHCTBO, pelieHue
HEpaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenne wnenbix M JpoOHO-pallMOHAIBHBIX YpPaBHEHUH H
HEPABEHCTB.

Pemenne uppaunoOHaIbHBIX YPAaBHEHMH M  HEPaBEHCTB.
Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHMe ypaBHEHMH M HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3a/1a4 M 33734 U3 pa3InyHbIX 00JIacTel HayKHu U
peanbHOU KU3HU.

DOyHKIUH U rPpauKu

Oyuknwmsi, crocoOwl 3amanus (yHknuu. ['paduk GyHKINM.
B3anmno oOpatHble PYHKIIHH.

OO6nacte onpefeneHuss ¥ MHOXECTBO 3HAYCHUH (DYHKIUH.
Hynu ¢yukmun. [IpomexyTku 3HaKOmocTossHCTBA. YETHBIE U
HEYETHbIE (PYHKIIHHU.

CrenenHas QyHKIMS C HATYPaJIbHBIM U LIEJTBIM MOKA3aTEJIEeM.
E€ cBoiictBa u rpaduk. CBoiicTBa 1 rpad)uk KOpHS N-0ii CTETICHHU.

Tpuronomerpuueckas OKPY>KHOCTb, olpeeneHue
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIOCOObI 3aJlaHus
MOCJIE0BATEIBHOCTEN.

MOHOTOHHBIE TOCIIEOBATEIBHOCTH .

Apudmernueckas U TeOMEeTpUYECKas IIPOrPECCUMN.
beckoneuno yObIBaromas reomerpuyeckas nporpeccusi. Cymma
OecKOHEeUYHO  yObIBalOLIe  TIeOMETPHUUYECKOW  IPOrpeccui.
®opmyna CI0XKHBIX MPOLEHTOB. Vcnonb30BaHne Mporpeccuu s
pEILIEHNUs PEATbHBIX 3a7ad IPUKIAJHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, oOIepalMM HaJl MHOXecTBaMHU. Jlnarpammsl
Ditnepa-Benna. [IpumeHeHne  TEOPETUKO-MHOKECTBEHHOTO
anmnapara Ui OIMCAaHUS PEATbHBIX IMPOLECCOB U SIBJIEHUH, NpHU
pelIeHnu 3a7a4 U3 IpYrux y4eOHbIX MTPEeIMETOB.

Omnpenenenue, TeopeMa, CIEACTBHE, J0KA3aTEIbCTBO.

11 xkaacc
17



Yuciia 1 BbIYMCICHUSA

Hatypanbsble u nensle uyncna. [Ipu3Haku 1eIMMOCTH LENBIX
4HCell.

Crenensb ¢ palmoHaJIbHBIM TTOKa3zaTesieM. CBOMCTBA CTETCHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHbIE JIOTapU(PMBI.
YpaBHeHusI U HEPaBEeHCTBA

IIpeoOpa3oBanue BbIpaXXEHUH, COAEPXKAIMUX JIOTapU(PMBI.

[IpeoOpa3oBanue BBIpAKEHUH, COACPKALIMX  CTEHNEHH C
palMoOHaIbHBIM I10Ka3aTelIeM.

ITpumepsl TPUTOHOMETPUYECKHUX HEPaBEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEeHHs 1 HEpaBEHCTBA.

CucreMpl JUHEHHBIX YypaBHEHMH. PemieHue mNpuUKIagHBIX
3aJa4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX YPABHEHUM.

CucreMbl U COBOKYIIHOCTH pAallMOHAJbHBIX YPAaBHEHUH U
HEPABEHCTB.

[IpuMeHeHHE ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3a/1a4 M 33734 U3 pa3IMyHbIX 00JacTel HayKu U
pEATBHOM KU3HH.

DOyHKIUH U rpauKu

Oynkiusa.  Ilepuommueckne  dpynkmmn.  [IpomexyTku
MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHUMYMbI (YHKIUH.
Haubonspiiee n HaumeHblllee 3Ha4eHHE QYHKLINUN HA IPOMEKYTKE.

Tpuronomerpuueckue (QpyHKIMH, UX CBOHCTBa M IpaduKu.

[lokazarenpHass u  jorapu@muueckas  (QyHKIMHM,  UX
CBOWCTBA U IrpauKH.

Ucnonb3oBanue rpadpuxoB  QyHKuMA  Juig  pelieHus
YPaBHEHUU U JTMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIMM i1 HMCCIEA0BaHUS
IIPOLIECCOB U 3aBUCUMOCTEHN, KOTOpPBIE BO3HHUKAIOT IPH PELICHUU
3aJa4 U3 IpYrux yuyeOHbIX MPEAMETOB U pealbHON )KU3HU.
Havana maTeMaTH4eCKOro aHaJIM3a

HenpepriBable ¢yHKIIMU. MeToa MHTEPBANOB JUIsl pEIICHUS
HEPABEHCTB.

[IpousBognas Gynkmuu. ['eomeTpuueckuii ¥ QU3MUECKUI
CMBICII IPOU3BOAHOM.
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[IpousBoaHbIe 3JIEMEHTaPHBIX byakumii. Dopmysb
HAaxOXKJICHUs IPOU3BOJHOM CYMMBI, IIPOM3BEICHUS U YacCTHOI'O
G YHKIIHH.

[IpuMeHeHne MPOU3BOAHOW K HCcienoBaHMI0 (GyHKUIUH Ha
MOHOTOHHOCTh U 3KCTpeMyMbl. Haxoxzaenue HauOonblIero u
HAMMEHBIIETO 3HaYCHUs1 (PYHKIIMU Ha OTPE3Ke.

[IpuMeHeHne NPOU3BOAHOM ISl HAXOXKACHHS HAWIYYILIEro
pelIeHUs. B IPUKIAIHBIX 3aJadax, I OIpPENENIEHUs CKOPOCTH
mporecca, 3alaHHOro GopMyJIoN WK rpaGuKOM.

[TepBooOpasnas. Tabmuma mnepBOOOpa3HBIX.

Wuterpan, ero reoMeTpuyeckuid M (PU3MUECKUI CMBICIH.
Brruncnenue unrerpania no ¢popmyne Hetorona-JIelibuuna.

IHNPEJIMETHBIE PE3YJIbTATHI

OcBoeHne  ydeOHOro Kypca «AnreOpa w®  Havana
MaTeMaTHYECKOTO0  aHalIW3a» Ha YPOBHE CpEIHEro  o0miero
0o0pa3oBaHHUsl JOJDKHO OO€crneunBaTh JOCTHXKCHHE CIIEAYIOIINX
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 kaace
Yucaa v BLIYUCIEHUS

» OnepupoBaTh MOHATHSAMHU: PAlMOHAIBHOE W JICHCTBHUTEIBHOEC
YUCJI0, OOBIKHOBEHHAS U IECSITHYHAS IPOOb, IPOIICHTHI.

» BBINONHATE apu@MeTHYecKue Omepanud ¢ PaluoOHaTbHBIMU
1 ICHCTBUTEILHBIMH YHCIIAMH.

» BBINONHATE TPUOTMKEHHBIC BBIYHUCICHUS, HCIONB3YsS MpPaBUiIa
OKpYIJICHMS, JieJlaTh NPUKUAKY ©  OLEHKY  pe3yjbTara
BBIUKCIICHUI.

» OmnepupoBaTh TMOHATHUSAMHU: CTEMEHb C IEIBIM TIOKa3aTelieM;
cTaHaapTHas ¢opMma 3amucu JEHCTBUTENBLHOTO YHCIa, KOPEHBb
HAaTypaJbHOW CTENEeHHW; WCIOJIb30BaTh MOAXOMASIIYI0 (opmy
3allACH JEUCTBUTEIBHBIX YHCENl [UI PELICHHUS IPAKTUYECKHUX
3a/1a4 U MPEJICTABICHUS TaHHBIX.

» OnepupoBaTh TMOHSATHSAMHU: CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJIBHOTO YTJia; UCIOIb30BATh 3alMCh MPOU3BOJIBHOIO yria
yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIIHH.

YpaBHeHHsI M HEPABEHCTBA
» OnepupoBaTh MOHATHIMH: TOXIECTBO, yPABHCHUE, HEPABEHCTBO;
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1enoe, palyoHaIbHOE, HPPalMOHAIBHOE YpaBHEHHUE,
HEPAaBEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE.
BeinonHATe npeobpazoBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI
U peuiaTb TPUTOHOMETPUUECKHUE YPABHEHUS.
BeimonuATe  mpeoOpa3oBaHus — LENbIX, PAlMOHAIBHBIX U
UPPALMOHATIBHBIX BBIPAXKEHUN U PEIIaTh OCHOBHBIE THUIIbI LIEJIBIX,
palOHaIbHBIX U HPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.
[IpuMmeHsTH  ypaBHEHMsI M HEpPaBEHCTBA JJIs  pELICHUs
MaTeMaTHUYeCKUX 3a/1a4 M 33134 U3 pa3IMyHbIX 00JacTel HayKu U
peanbHON KU3HU.
MogenupoBaTh peanbHble CHTyallud Ha fA3bIKE aireOpsl,
COCTaBJIATh BBIPAXKCHUsI, YPABHEHUS, HEPABEHCTBA 110 YCIOBHIO
3a/la4M, MCCIIE0BATh IOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM
anmapara ajreopsbl.

DOyHKUUH U rpaguKu
OnepupoBaTb NOHATUAMU: (PYHKIMSL, CIOCOOBI 3a1aHUs PYHKIINY,
001acTh OTpeeTIeHNs ¥ MHOKECTBO 3HAaUeHUH (QyHKIMH, rpaduk
GbyHKIIMY, B3aUMHO 00paTHbIE (HYHKIIHH.
OnepupoBaTb MHOHATUAMU: YETHOCTh U HEUYETHOCTh (DYHKLUHU,
HYJIM (QYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA.
Hcnonb3oBate rpaduku QyHKUUN UIS PELICHUs YpaBHEHUM.
Crpoutb 1 yuTaTh rpauKu JUHEHHON (YHKIMHU, KBaIpaTHUHON
(GyHKIMY, cTeneHHOW (PYHKLNU C IIeJBIM [T0Ka3aTEeIeM.
Hcnonb3oBate rpaduku GYHKUUN A UCCIET0BAHMS MPOLIECCOB
U 3aBUCHUMOCTEH NpH peUIeHUH 3aJad M3 JPYyTux Y4eOHBIX
OpeMETOB M  peajbHON JKM3HU; BBIpaXaTrb (opMyraamu
3aBUCHUMOCTHU MEX]ly BETMUMHAMH.

Havajna maTeMaTH4eCKOro aHaJImu3a

OrnepupoBaTh MTOHSATUSMH: MOCJIEI0BATENbHOCTD,
apudmeTnyecKas u reoMeTpudecKasi MpOTrPECCHH.
OnepupoBarb MOHATHUSIMH:: OECKOHEYHO yOBIBaroIIIast

reoMeTpryYecKasi MporpeccHsi, cymMma OECKOHEYHO YyObIBaroIeit

FeOMETPUUECKOMN MPOTPECCHH.

3anaBaTh TOCIEIOBATEIIBHOCTU PA3IMYHBIMU CHOCOOAMH.

Hcnonbs30BaTh CBOMCTBA IOCIENOBATEIBHOCTEN M MPOrPECCHU

JUISl pEIIEHUS] PEATIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.
MHoxkecTBa M JTOTHKA
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OnepupoBaTb  HOHATHUAMU:  MHOXECTBO,  OINEpallMd  HaJ
MHOECTBaAMHU.

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIN  ammapar — JUIs
ONUCAHUsl PEATbHBIX MPOLIECCOB U SBJICHUH, MPU PEIICHUH 3a]1a4
U3 IpYTUx y4eOHBIX MPEIMETOB.

OnepupoBaTh MNOHATUSAMU: OIPEAEIECHUE, TEOPEMA, CIEJICTBUE,
JI0Ka3aTeIbCTBO.

11 knacc

Yucia 1 BBIYHCICHUSA
OnepupoBaTb  NOHATUSAMM:  HATypaJlbHOE, ILEJIOE  YHCIIO;
MCIIOJIb30BaTh IIPU3HAKU JECIMMOCTH LIEJBIX YHUCEN, Pa3IoKEHUE
4yCla Ha POCThIE MHOXKHUTENM IS PELICHUS 3a1a4.
OnepupoBaTb NOHATHEM: CTENEHb C PalMOHAIBHBIM IIOKa3aTe-
JIEM.
OnepupoBaTh MOHATUAMM: Jorapu(dM UHUCIIa, TECATHYHbIE U Ha-
TypaJIbHBIE JIOTApU(PMBI.

YpaBHeHNsI 1 HEPABEHCTBA
[TpuMeHSTH CBOWCTBA CTETICHHU LIS MPE0Opa30BaHMs BIPAXKECHUH;
OIEpUpPOBaTh IOHATHSAMM: IIOKA3aTEJIbHOE YpPAaBHEHUE U He-
PaBEHCTBO; PEIIaTh OCHOBHBIE THUIIBI IMOKA3aTEJIbHBIX YPaBHEHUI
U HEPABEHCTB.
BoimonuATe  mpeoOpazoBaHus — BBIPAXKEHWM,  COJEpIKalIUX
Jorapu(Mmsl;  ONEpPUPOBATH  MOHATUSAMH:  Jorapu(pMUUEecKoe
YpaBHEHHE W  HEPABEHCTBO; pEIIaTb  OCHOBHBIE  THIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.
Haxomute  pemieHMss  IPOCTEMIIMX  TPUTOHOMETPUYECKUX
HEPaBEHCTB.
OnepupoBaTh MOHATUSAMHU: CUCTEMa JIMHEHHBIX ypaBHEHUH U €€
pELICHUE; MCIO0JIb30BaTh CUCTEMY JIMHEUHBIX YPaBHEHUW [UISA
pemeHus MpakTHYECKUX 3a/1ad.
Haxomuts pemeHus MNpOCTEHIIMX CHUCTEM M COBOKYITHOCTEH
paluMOHAIBHBIX YPABHEHHI Y HEPABEHCTB.
MogenupoBaTh peajibHbleé CHTyallUd Ha sI3bIKe anreOpsl,
COCTABJISITh BBIPAKECHMSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110
YCIOBUIO  3aJlayd, MCCIIEJ0BaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DYyHKUMH U TPaPUKHU
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Onepuposatb HOHATHSMM: MIEPUOJNYECKAS GbyHKIH,
OPOMEXYTKM MOHOTOHHOCTH (DYHKIIMHM, TOYKH OSKCTpEeMyMa
dbyHKIMKM, HanOoNbIIEe W HAMMEHBIIEE 3HAYeHUs (PYHKIIMU Ha
NPOMEXYTKE; HCIOIB30BaTh WX IS HUCCIENOBaHHS (YHKIUH,
3aJJaHHOM rpauKoM.
OnepupoBatb MOHSTUSIMHU: rpaduKu [I0Ka3aTEIbHOM,
JorapupmMuIecKon U TPUTOHOMETPUYECKHUX GbyHKLUH;
n300paxaTb MX HA KOOPAMHATHOM IIOCKOCTU M HCIIOJIb30BaTh
JUIsl PEILICHUs] yPAaBHEHUN U HEPABEHCTB.
N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH IpaMKH JIMHEHHBIX
YPaBHEHUH U UCIIOJIb30BATh UX ISl PEIICHUS CUCTEMBI JIMHEHHBIX
YpPaBHEHUU.
Hcnonp3oBate  rpaduku  GYHKOMHA I8 UCCIIEIOBaHHS
IPOLIECCOB U 3aBUCUMOCTEH U3 JPYTruX y4eOHBIX AUCLUILIIUH.
Havyana maTeMaTH4eckoro anajimnsa
OnepupoBaTh NOHATUAMU: HENpepbIBHAsE PYHKIUS; MPOU3BOHASL
(GYHKINU; UCTIONB30BATh T€OMETPHUECKUN M (PU3MUECKUI CMBICI
IIPOM3BOJHOMN Ul PEILIEHUS 3aau.
Haxoaute mpou3BOIHBIE 3IEMEHTAPHBIX (DYHKIHMA, BBIYHCISATH
IPOM3BOJIHBIE CYMMBI, IPOU3BENIEHUS], YACTHOTO (DYHKIIUH.
Hcnonp30BaTh NPOU3BOJAHYIO JUIsl HMCCIEAOBaHUA (PyHKUMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI, INPUMEHATb  PE3YJIbTATHI
HCCJIEIOBaHMSI K TOCTPOEHUIO I'pahuKOB.
Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXACHHUS HAWIy4LIEro
pelieHus B NPUKIAAHBIX, B TOM YHCJIE€  COLMAIBHO-
HYKOHOMHYECKHUX, 3a/1a4ax.
OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has M UHTErpal; IMOHU-
MaTh reOMETPUYECKUH U (PU3NUYECKHI CMBICI HHTErpaa.
Haxonuthe nepBooOpa3Hble MeMEHTapHbIX (YHKIUN; BBIYUCIATH
uHTerpai no popmyne Herorona—Jleii6uuna.
Pemars mnpuxiagHele 3aadyd, B TOM YHCJIE COLMAIbHO-
HPKOHOMHYECKOTO ¥  (U3MYECKOTO XapakTepa, CpeiCcTBaMU
MaTeMaTUYECKOTO aHan3a.
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Tematnueckoe mnanupoBanue no «Maremaruke» 1715 10 - 11-ro kaccoB cocTaBieHO ¢ yueToM paboueil IporpaMMbl
BOCHUTaHUsA. BocnuratenpHblil MOTEHIMAN JAHHOTO Y4YeOHOro MpeiMeTa OOECIEUMBAET PEATU3ALUI0 CIEIYIOLMX
LIeJIEBBIX IPUOPUTETOB BocnuTanus o0yyaromuxcs O00:

1. Pa3BuTHe IEHHOCTHOrO OTHOIIEHHUS K TPYAY KaK OCHOBHOMY CIOCO0Y JOCTHKEHUS )KM3HEHHOTO 01aronoyqus
4eJI0BEKa, 30Ty €ro yCMEMHOro mpo(ecCHOHaIbHOr0 CaMOOIPEIENCHHS M OLIYIIEHHs YBEPEHHOCTU B 3aBTpallHEM
JIHE.

2. PasButue nenHocTHOro oTHOWEHHS K cBoeMy OTedecTBY, cBoeil Mainoil u Oombmioil Poxmne kak mecty, B
KOTOPOM Y€JIOBEK BBIPOC U MO3HAJ NEPBBIE PAJOCTH M HEYJAuM, KOTOpas 3aBEllaHa eMy NPEAKaMHU U KOTOPYIO HY/KHO
obeperars.

3. Pa3BuTie 1IEHHOCTHOrO OTHOIIEHHA K NPUPOJE KaK HCTOYHUKY H3HM Ha 3€Mile, OCHOBE CaMoro ee
CYIIECTBOBAHUSI, HYKAAIOLIEHCS B 3aI[UTE U TOCTOSTHHOM BHUMAHUU CO CTOPOHBI YETIOBEKA.

4, Pa3Butie 1EHHOCTHOTO OTHOIICHHS K 3HAHUAM KaK HHTEIUICKTYyaIbHOMY pECypcy, 00ecTeurBaIoIeMy
Oyzy1iee yenoBeka, Kak pe3yJbTaTy KpOIOTIMBOIO, HO YBJIEKATEIbHOIO y4eOHOro TpyAa.

5. Pa3Butie 1EHHOCTHOTO OTHOIICHHS K 3HAHMAM KaK HHTEIUIEKTYyalbHOMY PECypcy, 00eCreurBaioIeMy
Oyay1iee 4enoBeka, Kak pe3ynbTaTy KpOMOTIMBOTO, HO YBIEKATEIbHOTO y4eOHOro Tpyaa.

6. VcTaHOBIEHHE OBEPUTENBHBIX OTHOIIEHUH ¢ 00YYaIOIMMUCS, CTIOCOOCTBYIOMUX TIO3UTHBHOMY BOCTIPUSATUIO

o0yuaromumucs TpeboBaHUi 1 NPOChO YUnTeNs, NPUBJICUEHHUIO UX BHUMAHUA K 00Cyk1aeMoil Ha ypoke HH(OpMarIuH,
aKTHUBAIUM UX [O3HABATENIBHOM JIEATEIbHOCTH.

1. [ToOyxnenne obyyaronmxcs coOM0aTh Ha YpOKe OOLIENPUHSATbIE HOPMBI TTOBEACHNS, NpaBuiia OOIIEHUS CO
CTapIIAMH U CBEPCTHUKAMH, TIPUHIIAITE y9eOHOM MCIUTLTMHBI M CaMOOPTaHU3AIIHH.
8. [TpuBneveHre BHUMAHHS yIaIIUXCs K IICHHOCTHOMY acIeKTy M3y4aeMbIX Ha ypOKaX SBICHHH PeabHOro MHpA,

opraHm3ands MX paboThl C TONyYyaeMOW Ha YpOKE COLMAIbHO 3HAYMMOM HMH(OpMaImedl — WHUILMUPOBAHHE ee
00CyKJeHNUs], BBICKa3bIBAaHUS 00YYaIOIMMUCS CBOETO MHEHHS IO €€ MOBO/TY, BBIPAOOTKH CBOETO K HEH OTHOIIEHHUS.

9. Hcnonp30BaHne BOCTIMTATENBHBIX BO3MOXKHOCTEH COAEpKaHWsS Y4eOHOTO MpeaMera dYepe3  Mmoadop
COOTBETCTBYIOIIMX 3a/1a4 AJIs PElIeHus, IPOOJEMHbBIX CUTYaIUH sl 00CYkKIEHHUS B KIlacce.

10. [Ipumenenne Ha ypoke HHTEPAaKTUBHBIX (opM pabOThl ¢ OOYyYAIOMIMMHUCS: HHTEIUIEKTYalbHBIX HID,
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CTUMYJIMPYIOIIMX MO3HABATENbHYI0 MOTHBAIMIO 00YYAIOIIMXCS; AMAAKTHYECKOTO TeaTpa, Iie MOMyYeHHbIe Ha ypOoKe
3HaHUA OOBITPBHIBAIOTCA B TEATPANbHBIX IMOCTAHOBKAX; JUCKYCCUH, KOTOpBIE MAIOT OO0YHYalOIMMCS BO3MOXHOCThH
NpUOOPECTH ONBIT BEIEHUS KOHCTPYKTUBHOTO JIHAJIOTa; IPYHIIOBON
00yyaronmxcs KOMaHHOM paboTe U B3aUMOICHCTBHUIO C IPYTHUMHU 00yHarOIIMHUCS.

11.

paboTbl MM paboThl B Mapax, KOTOpbIE ydyaT

Bximouenue B YPOK HUI'POBBIX IHPOOECAYP, KOTOPLIC IIOMOrarOT IOAJACPKATb MOTHBALIUIO 06yqa}0umx051 K

HOJMYYCHHIO 3HAHUM, HAAKUBAHUIO TTO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOLIEHWH B KJacce, TIOMOTa0T YCTaHOBIICHHIO
n00poxkenaTeNnbHoi aTMOchepsl BO BpeMs ypoka.

12.

Opr AaHU3aluAa H_Ie(I)CTBa MOTHUBUPOBAHHBIX W 3SpPYAUPOBAHHBIX 06yqa101unxc;1 Had HX HCYCICBAOIINMU

OJHOKJ/IACCHUKAaMHU, JarOIICTO 06y‘la}OIl[I/IMCH COLIMATbHO 3HAYUMBIH OTBIT COTPYAHUYCCTBA U B3aMMHOM ITOMOIITH.

TEMATHYECKOE IJIAHUPOBAHUE YYEBHOI'O KYPCA
10 kuacce (68 yacoB)

Ha3panue pasnena | Koa-Bo OCHOBHOE Co/iep/KaHue pa3jesa OCHOBHBIE BH/IbI 1eATEILHOCTH
(TemMbI) Kypca 4acoB (TemMbI) 00yYAKOIUXCS

MHuo:xecTBa MHO)KCCTBO, Oorepanuvn HaJa MHOXCCTBAMMU. Hcnoan3oBaTh TeOpeTHKO-MHO)KeCTBeHHLIﬁ

PAMMOHAIBHBIX 14 |HAuarpammbr Diinepa-BenHa. armapar Jyis OlMCaHUs X0/a PEIIeH s

M AeHCTBUTEILHBIX
quces.
PanmoHnajLHbIE
YPaBHEHUS U
HepPaBeHCTBA

ParmmonansHbie gnciaa. OOBIKHOBEHHBIC H
JICCSITUYHBIC APOOU, IPOIIEHTHI, 0ECKOHEUHBIC
MEPUOANYECKUE TPoOH. ApudmeTndecKkue
ONEPALMH C PALIUOHATLHBIMH YUCIaMU,
peoOpa30BaHUs YNUCIIOBBIX BRIPAKCHHM.
IIpumenenue apo6eit i MPOIIEHTOB TSI
pelLIeHus: IPUKIAIHBIX 3a/1a4 U3 Pa3IndHbIX
oTpacJiell 3HaHUI U peaabHOM KU3HU.
JlericTBuTeNnbHBIE YHCa. ParimoHanbpHbIE U
WppanoHaIbHEIE YuCcla. ApudMeTHIECKrE

MaTeMaTHYECKUX 33]1a4, a TAKKE peaTbHbBIX
MIPOIIECCOB U SIBJICHUH, PY PEIICHUH 33]1a4 13
IPYTUX Y9eOHBIX IPEIMETOB.

OnepupoBarb NOHSATUSIMU: PALIIOHATIEHOE
YHCIIO0, IEUCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS
Ipo0Bb, TeCSITHIHAS JPOOK, IMPOIICHTHI.
BoInmoaHATh apudMeTHIECKUE ONepanuu

C PalLlMOHATIBHBIMU U JEHCTBUTEIbHBIMU
YUCTaMH; TIPUOIKEHHBIE BRIYUCIICHUS,
HCIIONb3Ysl MPAaBUIIA OKPYTJICHHUS.




oTepaluy ¢ ICHCTBUTEILHBIMU YHCIAMHU.
[TpubnmxEHHBIC BBIYMCIICHUS, TIPaBUIIa
OKpYTJICHUS], MPUKUAKA U OL[EHKA
pe3ynbTaTa BBIYHCICHUH.

ToxzecTBa U TOXAESCTBEHHBIE
npeoOpa3oBaHU.

YpaBHeHHEe, KOPEHb YPaBHEHHUS.
HepaBeHcTBO, pelieHne HepaBeHCTBa.
Merton untepBanoB. Pemenue nensix u
JIpOOHO-pallMOHANIEHBIX YPaBHEHUH 1
HEPABEHCTB.

JesiaTh NPUKHUIKY U OLIEHKY PE3yJbTaTa
BbhIUKCIICHU. OnepupoBaTh NOHATUAMU:
TOJIECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJIOE U
paloHalIbHOE ypaBHEHUE, HEPaBEHCTBO.
BoInoJHATH TpeoOpa3oBaHus MEeNbIX U
palMOHANIBHBIX BbhIpaxkeHui. PemaTbs OCHOBHbBIE
THUIIBI IIEJIBIX UPPALMOHATBHBIX YPABHCHUN U
HepaBeHCTB. [IpMMeHAITh parrioHaNbHEIE
ypaBHEHUS ¥ HEPABEHCTBA JJISI PEIICHHUS
MAaTCMATHYCCKHUX 3a4a4 U 3aJa4 U3 Pa3IMdYHbIX
o0nacTeil HAyK! U pealbHON )KU3HU




Ha3Banue pa3sgesia

Koa-Bo

OcHOBHOE cojlep:KaHue pa3jiesia

OcHoBHbBIE BH/BI 1eITEJILHOCTH

9¢

(TembI) Kypca 4acoB (TeMbl) 00yYAKOIUXCS
DYyHKIUH H DyHKIMA, cIOCOOBI 3aaHus (QYHKIIHH. OnepupoBatb NOHATHUAMU: QYHKIIMSA,
rpaguku. 6 Bzaumno o6patusie pynknuu. ['paduk crnoco0blI 3a1aHus PyHKINH, B3AaUMHO
CremeHs ¢ dbyHKIUU. oOpaTtHble PyHKLIHUH, 00JIACTH
HeJabIM OO6nacTh OIpeaeNneHnss 1 MHOKECTBO OIpEEeJICHUs] U MHOKECTBO3HAYCHUHN
moKa3areeM 3HaueHnd ¢yHkuuu. Hynm QyHKuu. ¢pyskunyn, rpadpux GyHKINN; YETHOCTH U
[IpoMexkyTKH 3HAKONOCTOSIHCTBA. HEYETHOCTh PYHKIMHU, HYJIM (QYyHKIIHH,
Uéraple u HeuéTHble (yHKIuHU.CTeneHb IIPOMEXKYTKHU 3HAKOIIOCTOSHCTBA.
C LIEJIBIM MTOKAa3aTeNIeM. BbInoHATH Npeodpa3oBaHust
CranmapTtHas dopma 3a1ucu CTEIIEHEN C LIENBbIM [10KA3aTENEM.
JIEHCTBUTEIFHOIO YHCIIA. Hcnouab3oBaTh CTaHAAPTHYIO HOpPMY
Hcnonp3oBanue noaxonsmeid Gpopmsl 3allMCHU JEUCTBUTEIIBLHOIO YHUCIA.
3aIMCH AEHCTBUTEIBHBIX YUCEI IS ®opMy.IHPOBATh U WLIIOCTPHPOBATH
pelIeHNs] IPAKTUYECKUX 3a1ad U rpaduyecky CBOHCTBA CTENEHHON (YHKITUH.
NPEICTABICHUS TaHHBIX. Beipaxkath opMyJIaMu 3aBUCUMOCTH
CrenenHas QyHKIOUS C HATYypaJIbHBIM MEX/1y BeJIMIMHAMH.
1 1esbiM nokasaresieM. E€ cBoiictBa u | Mcnoab3oBaTh nH(ppoBbIe pecypehl
rpauk. JUTSE TIOCTpOeHUs TpadukoB GYHKIIUU U
HW3YYCHUSIUX CBONCTB
ApupMeTHYeCKU Apudmerndecknii KOpeHb HATYpaTbHOU ‘I)OPMY-H“POBZ‘T}’, 3allMChIBATH B
KOpeHb N—oH 18 crenenu. JleiicTBus ¢ apudmerndyeckumu | CHMBOJIHYECKOH Gopme u .
CTelneHH. KOpPHSIMH N—OW CTENEHMU. WUIICTPUPOBATL IIPUMEPAMU CBOUCTBA
HppanuoHaibHbIe KOpHS N-OM CTENEHH.
ypaBHeHHs BopinosHaTh npeoOpa3zoBaHus

HPPaMOHAIBHBIX BBIPAXKCHUH.
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W HepaBeHCTBa

Pemenne uppanyoHaabHbIX
YpaBHEHHUI U HEPABEHCTB.
CaoiicTtBa u rpaduK KOpHS N-0i
CTENEeHU.

Pemiatb OCHOBHBIE TUIIBI
UppaLOHAJIBHBIX yPAaBHEHUHN U
HEpPaBEHCTB.

IIpumMeHsATH ISl pelieHusi Pa3JInIYHbIX
3aja4 uppalvoHaJIbHbIC YPABHCHHS 1
HEpaBEHCTBA.

CtpouTsh, ynTaTh TpaQUK KOPHS N-OM
CTEIEeHHU.

Hcnoab3oBaTth HUppoBbIe pecypchl
JUTSE TIOCTpOoeHUs TpadukoB GyHKIUN U
U3Y4YECHUSIUX CBOMCTB

®opMy.Jibl CuHyC, KOCUHYC Y TAHTE€HC YUCI0BOTO | OnepupoBaTh MOHATHAMM: CHHYC, KOCHHYC
TPUTOHOMETPHH. 22 apryMeHTa. ApKCUHYC, apKKOCHHYC H | M TAHI€HC MPOU3BOJILHOIO yTJIa.
Tpuronomerpuye apKTAHI€HC YHCIIOBOrO apryMEHTA. Hcnonb30BaTh 3alMCh IPOU3BOILHOIO
CKHe ypaBHEeHUsI TpHUroHOMEeTpHUYECKash OKPYKHOCTb, yriaudepes o0paTHbIE
OIpeieJIeHHE TPUTOHOMETPHYECKUX TPUTOHOMETPUYECKUE (YHKIIUU.
(GYHKIMI YUCIOBOTO apryMeHTa. BeInoyHATH mpeodpa3zoBaHust
OCHOBHBIE TPUTOHOMETPUYECKHUE TPUTOHOMETPHU-YECKUX BBIPAKEHHH.
dhopmynsl. [IpeobpazoBanue PemiaTh OCHOBHBIC THIIBI
TPUTOHOMETPUYECKHX BBIPAYKEHHIA. TPUTOHOMETPUUYECKUX YPABHEHUIA.
PellleHHE TPUTOHOMETPUYECKUX
YpaBHEHHUM.
Mocaenosarens- 5 [ocemoBaTenbHOCTH, CIIOCOOBI 3a1aHuUs OnepupoBaTh MOHSITHAMH:
HoCTH M nocje0BaTeIbHOCTEN. MOHOTOHHBIE [0CJIE0BATEILHOCTD, aprupMETHIECKAst
porpeccun HOCJIEI0BATENLHOCTH. Y T€OMETPUYECKAs ITPOIPECCHH;

Apudmernueckas u reomeTpruiecKas
nporpeccuu. beckoneuno yOniBaromas
T€OMETpPHUUYECKasi MPOTPeccus.

OECKOHEUYHO yObIBaroIas
reoMeTpruyYecKasi Mporpeccus,cyMmma
OeckoHeuHO yObIBaromiei
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CymMa 0eCKOHEYHO YOBIBAIOIIEH
TeOMETPUYECKOM IPOTrPECCHH.

dopmyra cI0KHBIX TPOLICHTOB.
Vcronb30BaHue NPOrPECCUH TS PELICHHS
pealbHbBIX 3a/1a4 MPHUKIIATHOTO XapaKkTepa

reOMETPUYECKOU NPOrpeECCUH.

3agaBaTh MOCIEIOBATENFHOCTH PA3THIHBIMHI
croco0amu.

IIpumeHsaTs Gopmy1y CI0KHBIX
MPOLEHTOB ISl peILIEHUs 3a/1a4 U3 pealbHOM
MPAKTHUKY (C UCTIOIH30BAHNEM KAIBKYJISATOPA).
Hcnoab3oBaTh CBOMCTBA
[IOCJIEIOBATENBHOCTEN U IIPOTPECCUM IS
pelIeHus peajbHbIX 33144 MPUKIIAJHOTO
Xapakrepa

IloBTOpEHME, 3 OcCHOBHBIEC OHATHUS Kypca anreopsl u IIpuMeHsITL OCHOBHBIE IOHSTUS Kypca

00001eHHe, Hadall MaTemMaTrndeckoro anammsa 10 anreOpbl ¥ HaYaJl MaTEMaTHIECKOTO

CHCTEeMaTU3ALUA KJIacca, 0000MmeHe U aHaJIM3a 1l PELICHUS 3a71a4 U3

3HAHUM cucTeMaTus3anus 3HaHUU p€anbHOU XKU3HU U JIPYTUX IIKOJIBbHBIX
AOUCHUATITAH

OBIIEE

KOJIMYECTBO 68

YACOB IIO

ITPOI'PAMME
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11 knacc (102 vaca)

HazBanue pa3gena
(TeMBI) Kypca

Koa-Bo
4acoB

OcHoBHoOe coaeps;kaHue pa3aesia
(TeMbI)

OcHOBHBIE BH/IbI J1€SITeJILHOCTH
00y4aronmuxcs

CreneHs ¢ Creness ¢ palMOHAIbLHBIM ®opMyJIMPOBaTh, 3ANIUCHIBATH B
PauMoOHAIbHBIM 12 nokasatesieM. CBOIICTBa CTEIIECHH. CHMBOJINYeCKOil (hopMe U HIJIIOCTPUPOBATH
MoKa3areJjieM. IIpeo6pa3oBaHue BBIpaKEHU, NpuMepaMM CBOWCTBA CTETICHHU.
IToka3zaTeabHas cojepKaIuX panroHalbHble creneHy. | IIpMMEHsATL CBOMCTBA CTENEHH IS
LMEINIUER IToka3aTrenbHbIE YpaBHEHUsS U npeoOpa3oBaHUs BRIPAKCHHUH.
IToka3zaTesibHBIC HEpaBEHCTBA. ®opMyJMPOBATh U WIJIIOCTPHPOBATH
YPABHEHUA U IMokaszarenbHas QpyHKLIMS, €€ rpa¢uyecKy CBOMCTBA MOKAa3aTEIbHOMU
HepaBeHCTBAa cBoiicTBa U rpad UK. ¢ynkuuu. Pemrarbs OCHOBHBIE THUIIBI
IOKa3aTeIbHbIX YPABHEHUI U HEPABEHCTB.
Hcnosb3oBaTh HU(pPOBHIE pecypehl I
mocTpoeHus rpadukoB QyHKIIHUN U
N3YUYCHUSA MXCBOUCTB
Jlorapudgmu- Jlorapudm uncna. JlecaTHUHBIE U ®opmyIMpoBaTh, 3aNKCHIBATD B
yeckast GyHKums. | 4, HATypaJbHbIE JOrapu(pMbl. CHMBO.IN€eCKOIi opme 1 HILTIOCTPHPOBATD
Jorapudmu- IIpeobpasoBatie BBIpaKEHHUI, NnpuMepaMHM CBOcTBa Jiorapudma. 5
qecKHe COEPIKAIINX JTOrapubMbL. BbINOJIHATH IpeoOpa30BaHUs BHIPAXKEHUM,
ypaBHEHHUS 1 JlorapudMHIecKre YpaBHEHHS 1 COJIeprKalInX JIOTapuQMbl. q’OpMyHHp?BaTb
HepaBeHCTBA HepaBeHCTRA. U WITIOCTPUPOBATh rpapuyeckn CBOICTBa

Jlorapudmuueckas GyHKIUS, €&
cBoiicTBa U rpaduK.

norapupmuyeckoid pynknuu. Pemnars
OCHOBHBIE THIIBI JIOTApHU(PMUICCKHIX
ypaBHeHUU U HepaBeHCTB. Ucnoab30BaTh
nudgpoBbie pecypchl 11l TOCTPOSHUS
rpadukoB GYHKIMN U U3yUYEHHUs] UX CBOMCTB.
3HAKOMUTBLCS ¢ MCTOPHEN Pa3BUTHSI
MaTEeMaTHUKH
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Ha3panmue pasgena | Koa-Bo OcHoBHOe coaep:xkaHue pa3jaesa OcHOBHBIE BH/IBI J€SITEIbHOCTH
(TemMbl) Kypca 4acoB (Tembl) 00yYarIuxcsi
Tpuronomerpu- Tpuronomerpudeckrue QyHKIIUH, UX OnepupoBaTh NOHATHEM [TEpUOIUYECKAS
yeckne QyHKIHNHU H 9 CBOMCTBa U TpaUKH. GyHKIMS.
HX rpaQuku. IIpumepsl TPUTOHOMETPUUECKUX CTponTh, aHAJIM3MPOBATH, CPABHUBATH
Tpuronomerpu- HEpPaBEHCTB. rpauKyd TPUTOHOMETPUUECKUX (QYHKIMM.
yecKue ®opMyIMPOBATH U WIJIIOCTPHPOBATH
HepaBeHCTBa rpa¢uyecku CBOWCTBA
TPUTOHOMETPUYCCKUX (PYHKIIUH.
Pemath npocreiiiine TpUrOHOMETPUUECKHE
HEpPaBEHCTBA.
Hcnoab3oBaTrh rpaguku 11 pelieHUs
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath nudpoBbIe pecypebl 15
noctpoeHus rpa@uKoB QYHKIUNA U
M3yYCHHUSI UX CBOHCTB
IIpousBoanas. o4 | HenpepeiBubie pynkmun. Meron OnepupoBaTh NOHATUSIMH. HETIPEPHIBHAS
Mpumenenne WHTEPBAJIOB JJISl peIIeHUs (yHKIUS; TPOU3BOAHAS Q)yHKquH.
IIPON3BOHOI HepaBeHCTB. [IpousBoaHas Hcnoab3oBaTh Tr€OMETPUUECKHN U

dbyukuuu. I'eomeTpuyeckuii u
(bU3NYECKN CMBICI MPOU3BOTHOM.
IIpou3BoiHbIE JIEMEHTAPHBIX
byukuwmii. [IpounsBoHAS CYMMBI,
MPOU3BEJICHUS, YaCTHOTO (DYHKITHH.
IIpruMmeHeHne Npou3BOAHOU K
HWCCIEIOBAaHUIO (DYHKIUN Ha
MOHOTOHHOCTBU 3KCTPEMYMBI.
Haxoxnenue HanGobIIEro u
HaMMEHbIIEro 3HaYyeHus1 QyHKIIUHU Ha

(uzmyecKnii CMBICI NPOU3BOTHON JIISI
peuienus 3aaad.

HaxoauTh npoU3BOJIHBIE 3JIEMEHTAPHBIX
(yHKINH, BBIYMCAATH MPOU3BOAHBIC
CYMMBI, TPOU3BEACHUS, YACTHOTO (YHKIIUU.
Hcnonb3oBaTh NPOU3BOAHYIO IS
ncciaenoBanusl QYHKIUH Ha
MOHOTOHHOCTBb U 3KCTPEMYMEI,
NPUMEHSTH Pe3yJIbTaThl HCCIEAOBAHUS K
MMOCTPOCHUIO TPaPUKOB.
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otTpeske. [IpumeHeHue nmpou3BOAHON
TS HAXOXKJICHUS HaAWJTY4IIero
pelleHus B IPUKIIAAHBIX 3ajladax, s
ONpeZieJIEHUsI CKOPOCTH Ipoliecca,
3agaHHOTO (hOPMYJION WU rpaduKoOM

IIpuMeHsSITh IPOU3BOAHYIO IS HAXOXKICHUS
HaWIy4IIEeTo pelieHns B IPUKIaJHbIX, B TOM
YHCcJie COLUATbHO-9KOHOMHUYECKHX, 3a/1a4a.
3HAKOMHTBLCH C HCTOpHeil pa3BUTHA
MaTEeMaTHYECKOT0 aHAJIN3a

HNHurerpai u ero

[TepBooOpaznas. Tabauira

OHepHpOBaTB NMOHATUSIMM . nepBoo6pa3Ha;1,

NpUMeHeHNs o epBOOOPa3HbIX. WHTErpai.
HWuTerpan, reomeTpuyecKkuii u HaxoauTe nepBooOpa3Hble dJIEMEHTapHbBIX
(u3nuecknii cMbICa MHTETpAIA. (yHKINI; BBIYMUCIATH HHTErpaj M0
Beruucienune uaterpasia mmo ¢dopmyiie | popmyaeHsrorona-JleliOnuna.
Hprorona-Jleitonniia 3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHSA

MaTeMaTHYEeCKOro aHaJIn3a.
CucreMbl 12 CucrteMbl JMHEUHBIX ypPaBHEHHUM. OnepupoBaTh MOHATHAMU. CUCTEMA
ypaBHeHMii Pemenune npukinaaHeIx 3a1a4 JIMHEWHBIX YpaBHEHUN U €€ pellieHue.

C IIOMONIBIO CHUCTEMBI JIMHEWHBIX
ypaBHEHUH.

CucrtemMbl 1 COBOKYIHOCTH LEJIBIX,
panroHaNbHBIX, UPPAIIMOHAIIBHBIX,
MOKa3aTeNbHBIX, JIOTaApU(PMHUIESCKIX
YpaBHEHMI1 1 HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKIIAI
JUISI pelIeHus] YPaBHEHUN U CHCTEM.

IIpumeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a71a4 U3
pa3au4gHbBIX 00acTel HayKu U
peanbHOM )KU3HU

Hcnonb30BaTh CUCTEMY JIMHEHHBIX
YpaBHEHUH Ul pEHICHUS MPAKTHUYECKUX
3a7ad4.

HaxoauTh pelieHus NpOCTEHIINX CUCTEM
U COBOKYITHOCTEH pPallMOHAJIbHBIX
YpaBHEHU N HEPABEHCTB.

HUcnoab3zoBaTh rpaduku QyHKIIAN s
peLIeHus] ypaBHEHUH.

MoaeiupoBaTh pealibHbIE CUTyalluHd Ha
SI3BIKeaJ'IFe6pLI, COCTaBJIATBH BbBIPAXCHMA,
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI I10
YCJIOBUIO 33/1a4H, HCCJIEA0BATH
NMOCTPOEHHbIE MOJIeJIU C UCTIOJIb30BAHUEM
armapaTa ajreopsl
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HartypajabHble 6 HarypanpHbie u 1iesbie yucia B OnepupoBaTh NOHATHSIMH. HaTypaJbHOE

U [eJIbIe 3a7a4ax U3 peaibHOM KU3HMU. YHUCII0, UEJI0€ YUCIIO.

qucjaa [Ipu3Hak¥ NEeTUMOCTH UEIBIX YHCEIl. Hcnonb30BaTh NPU3HAKU JEIUMOCTH
LIEJIBIX YU CEJI, Pa3JIO’KEHHUE YHuciia Ha
OPOCTHIE MHOYXKUTENU AJIs pEIISHUS
3az1ad4.

IToBTOpEHME, 18 | OcHOBHBIC IOHATHS Kypca anreOpst Pemiats npukiIagHbie 3aJa4M U3 Pa3IUIHBIX

00o01enmne, W HaYaJl MaTEeMaTUYeCKOrO aHajinu3a, | 00JlacTel HayKu M peajbHOM JKHU3HU C

cucTeMaTU3alus 006o00111eHHe U cucTeMaTH3alus MOMOIIIbI0 OCHOBHBIX MOHSITUN Kypca

3HAHMI 3HaHUU anreOphl M Ha4YaJl MaTEeMaTUYECKOTO aHaIHM3a.
BpiOupaTh ONTHMaNbHBIE CIIOCOOBI
BBIYUCIICHUH.
Hcnonb3oBarh MU pelieHUs 3a1a4
ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBbI
YpaBHEHU, CBOWCTBA QYHKIIHH U
rpacdMKOB

OBILIEE 102

KOJIMYECTBO

YACOB IIO

INPOI'PAMME




PABO4ASA NMPOrPAMMA YYEBHOIO
KYPCA «r'EOMETPUSA>»

MNOACHUTEJIbHASA 3AIIUCKA

BaxHOCTh yueOHOro Kypca reOMETpUH Ha YPOBHE CPEIHETrO
oOuiero oOpa3oBaHMsl OOYyCJOBIIEHA MPAKTUYECKONW 3HAYUMOCTBHIO
METaNpeIMETHbBIX W  TPEJAMETHBIX  pe3yabTaTOB  OOy4YeHHUs
FEOMETPHUH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHs 00YyYarolIMXcs,
dbopMupoBaHUsS (YHKIIHMOHATHHOH MaTEMAaTHUYECKONH TPaMOTHOCTH,
U3YYEHUS JAPYTruX Y4eOHBIX IUCHUIUIMH. Pa3Butue y ydammxcs
IPABWIbHBIX IPEJICTaBICHUM O CYIIHOCTH M IPOUCXO0KICHUHU
FEOMETPUUECKUX  aOCTpaKIuii, COOTHOIIEHWH PEANTbHOTO U
UJCANBHOI0, XapaKTepe OTPAXKEHUs MATEMaTUYECKOM HAayKOH
SABJICHUM W TMPOLIECCOB PEATbHOIO MHpPA, MECT€ TI'€OMETPUU B
CUCTEME HAyK M POJIM MaTEeMaTHYEeCKOr0 MOJIEIMPOBaHUSI B
HAyYHOM IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO
HayYHOT'O MHPOBO33PEHUS yYalIUXCs, a TAK)KE KaueCTB MbIIICHUS,
HEOOXOIUMBIX JJIS a/laliTallii B COBPEMEHHOM OOLIECTBE.

I'eomeTpus sBnsieTcss OOHUM U3 0a30BBIX IMPEAMETOB Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs, TaK Kak OOeCleYyuBaeT
BO3MO)XHOCTb M3YYEHHUS KaK JHCLUUIUIMH €CTECTBEHHO-HAayYHOU
HaIpPaBJIEHHOCTH, TaK ¥ TYMaHUTapPHOM.

Jlornueckoe MblIUIEHHE, (QOpMUpYEeMOe MpH H3YYSHUU
00y4JarUMHUCS TMOHATUMHBIX OCHOB T€OMETPUU U IOCTPOCHHUU
LENOYKH  JIOTUYECKUX  YTBEP)KIEHUH B  XOAE  pELICHHUS
F€OMETPUUECKUX 3a- Jlad, yMEHUE BBIABUIATH M OINPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIIONB3YIOTCS IPU PELIEHUM 3ahad
€CTECTBEHHO-HAYYHOI'O [IUKJIa, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpHEHTHpPOBATbCSI B IPOCTPAHCTBE  UIPAET
CYILIECTBEHHYIO POJIb BO BCEX OOJIACTAX JESATENbHOCTH 4eJIOBEKa.
OpueHTanus 4eloBeKa BO BpPEMEHM U IPOCTPAaHCTBE —
HE00XO0IMMOE YCIIOBUE €0 COLUANIBHOIO OBITHS, (hOpMa OTpaKEeHUS
OKpPY’KAIOIIEro MHUpa, YCIOBUE YCIIEIIHOTO MO3HAHUS U aKTUBHOTO
npeobpazoBaHus NEHCTBUTENbHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMHU 00pa3zaMH 00BbEANHSET pa3Hble BUbI YUeOHOH
U TPY/AOBOI JEATEIbHOCTH, SBISETCS OJHUM U3 MPOodhecCHOHAIbHO
BO)XHBIX KayecTB, MOJTOMY aKTyalbHa 3ajada (OPMHUPOBAHUS Y
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00y4aroIuXxcs MPOCTPAHCTBEHHOT'O MBIIIUIEHUS KaK Pa3HOBUAHOCTU
00pa3HOro  MBIIIJIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
HOArOTOBKE K  IPAKTUYECKOM  JEATENILHOCTH 10  MHOTUM
HaIPaBJIECHUSM.

Ilesan ocBoeHus nporpaMMel yueObHoro kypca «I'eomerpus»
Ha 0a30BOM ypoBHE o0OyueHUss — oO0mieoOpa3oBareIbHOEe |
OOIIEKY/IbTYpHOE pa3BUTHE oOOydamolmuxcs uepe3 obecredeHue
BO3MOXKHOCTH MPHOOPETEHUSI M HCIOJIb30BAHUS CHCTEMATUYECKHX
reOMETPUYECKUX 3HAHMH M JecTBUH, cnelu(UUHBIX I'€OMETPHH,
BO3MOXKHOCTH  YCIIEHIHOTO  MPOJOJDKEHHsT  0Opa3oBaHUS 110
CHELHATbHOCTSM, HE CBA3AHHBIM C IPUKIIAJHBIM HMCIIOJIb30BaHHEM
FEOMETPUH.

[IpuopuTeTHBIMM 3aJa4aMM OCBOEHHMS Yy4eOHOro Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHeE B 10—11 kiaccax ABIsIOTCA:

- (GopMHpOBaHUE MPEJCTABICHHUS O F€OMETPUU KaK YacTH
MHUPOBOH KYJIbTYpbl U OCO3HaHHME €€ B3aMMOCBS3H C OKPYKarOIIUM
MHUPOM,;

- (QopmMupoBaHUE NPEJICTaBICHUS O MHOIOIPAaHHUKAX U
TeJaX BpALICHUS KAaK O BAXKHEMIIMX MaTEeMAaTHYECKUX MOJECIX,
NO3BOJIAIOIIMX ~ ONMCHIBATH M U3y4aThb  pa3Hble  SIBJICHUS
OKPYXKaroIllero MUpa;

- (QopmupoBaHME YMEHHS paclo3HaBaTb Ha YEpTEkKax,
MOJIEJNISIX U B PealbHOM MHUPE MHOTOIPaHHUKH U Tella BPaIleHUs;

- OBJIaJICHHE METOJaMH pEIIeHHUs 3a7ady Ha MOCTPOEHUs Ha
N300paKeHHSIX POCTPAHCTBEHHBIX QUTYP;

- (QopmupoBaHHME YMEHHUS ONEpPUPOBATH OCHOBHBIMHU
HNOHATUSMM O MHOTOTpaHHMKAax M TejaX BpalleHus U HX
OCHOBHBLIMH CBOMCTBaMH;

- OBJIQJICHUE QJITOPUTMAaMH pELIEHUS OCHOBHBIX THUIIOB
3ama4,  (OpMHUpPOBaHME  yMEHHUS  HPOBOAUTH  HECIIOKHBIE
JI0Ka3aTeNbHbBIE PACCY/KIEHUS B XOJE€ PELICHUS CTEPEOMETPUUYECKUX
3a]a4 U 3a]1a4 ¢ IPAKTUYECKUM COJIEP)KAHUEM;

- pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyJaronuxcsi, MO3HaBaTeIbHOW aKTUBHOCTH, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTHYHOCTH MBIIUICHUS;

- (opmupoBaHue  (QYHKIUMOHAIBHOM  TI'PaMOTHOCTH,
PEJIEBAHTHOM TE€OMETPUU: YMEHHE paclo3HaBaTh IPOSBICHUS
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TEOMETPUYECKHX  TOHATHH, OOBEKTOB U  3aKOHOMEPHOCTEH
B pEaJbHBIX JKU3HEHHBIX CHTYyalUSX U NPU H3YUYEHUH JAPYTHX
y4eOHBIX IPEIMETOB, IIPOSIBJICHUS 3aBUCUMOCTEH u
3aKOHOMEPHOCTEH, (OPMYNIHPOBAaTh HMX Ha S3BIKE T'€OMETPHH U
CO3/1aBaThb T[E€OMETPUYECKHE MOJIENH, IPUMEHSITh OCBOEHHBIN
reOMEeTPHUCCKUI ammapar L pereHus PaKTUKO-
OPUEHTHUPOBAHHBIX  3aJay, HHTEPIPETUPOBaTb U  OLCHUBATh
MOJTy4ECHHBIE PE3YIbTATHI.

OTIU4UTENIBHOM OCOOEHHOCTBIO MPOrpaMMbl 110 F€OMETPUH
SIBIISICTCS BKJIFOUEHHE B KYPC CTEPEOMETPHH B HAaYaJle ero U3y4eHus
3ajjay, pellaeMbIX Ha YPOBHE WHTYUTHBHOIO IIO3HaHWS, U
orpenenéHHbIM 00pa30oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M IPOCTPAHCTBEHHOI'O
MBIIUICHHSI, CTUMYJIHPYET NMPOTEKaHWE WHTYHUTHBHBIX IPOLECCOB,
MOTHUBHUPYET K JallbHEHIIEMY U3yYSHHIO ITPEeIMETA.

[Ipenqnouyrenne  oTmaércss  HATJSAAHO-KOHCTPYKTHBHOMY
MeToay 00y4eHHus, TO €CTh TEOPETHUECKUE 3HAHUS UMEIOT B CBOEH
OCHOBE YYBCTBEHHOCTh MPEIMETHO-TIPAKTHYECKON IESTEIHHOCTH.
Pa3zButue npocTpaHCTBEHHBIX MPEACTaBICHUN y oOydaromuxcs B
Kypce CTEpEOMETpUHU MPOBOMUTCS 3a CYET peIIeHUs 3ajgad Ha
CO3/1aHHE MPOCTPAHCTBEHHBIX O0pa30B M 3ajau Ha ONEpUpOBaHUE
IIPOCTPAHCTBEHHbIMU oOpa3amu. Co3znaHue oOpaza HMpPOBOAUTCA C
OIOpPOIl Ha HArJIAIHOCTh, a ONEPUPOBAHUE O0Pa30M — B YCIOBHSX
OTBJICUEHHS] OT HAIJSIIHOCTH, MBICIIEHHOTO W3MEHEHHS €ro
HCXOJIHOTO COJICPKAHUS.

OCHOBHBIMHU COJIEpKATEIFHBIMU JIMHUSIMA y4€0HOTO Kypca
«I'eomerpusi» B 10-11 xmaccax sBisroTCs: «MHOIOTPaHHUKWY,
«[IpsiMBle M TUIOCKOCTH B TIPOCTpaHCTBe», «Tema BpamieHus»,
«BexTopel W KOoOpAMHATHl B MpocTpaHcTBe». DopmupoBaHUE
JOTHYECKUX  YMEHHMH  paclpenensercs He  TOJIbKO IO
coJiepKaTeIbHbIM JIMHUSAM, HO M 10 rojjaM OOydeHHUs Ha YpOBHE
cpemHero odmiero oopa3oBaHus.

Coneprxanue o0pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3yJibTaTtam OCBOCHHS MIPOrpaMMBbI o T€OMETPHH,
pacrpeneni€éHHBIM 0 ToAaM OOy4YeHHsl, CTPYKTYPHUPOBAHO TaKUM
o0pa3oMm, 4TOObI OBJaJIEHHE T'€OMETPUUECKUMU TOHATHSAMH U
HaBBIKAMHU OCYIIECTBISUIOCH MOCIEI0BATENBHO U MOCTYHATEIbHO, C
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COOJTIO/ICHHEM TIPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CUCTEMY I€OMETPUYECKHX MPEICTaBICHHNA
Oo0y4aromuxcsi, paciupsisi W yriayonsiss e€, oOpa3ys NpOdYHBIC
MHOXECTBEHHBIE CBSI3H.

OOmiee 4YMCIIO YacoB, PEKOMEHJIOBAHHBIX JIJISI W3YYCHHS
yuebHoro kypca «I'eomerpusi» — 102 gaca: B 10 knacce — 68 yacos
(2 gaca B Henenmo), B 11 knacce — 34 yaca (1 yac B Heaenmo0).

COAEP) KXAHUE OBYUEHUSA

10 xiacc
IIpsiMmble ¥ MJI0OCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTepeoMeTpuH. Toduka, mpsmMas,
IUIOCKOCTh, TPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTUYECKOM
MOCTPOECHHUU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U CIICJCTBUS
13 HUX.

B3anMHOe pacmosokeHue TMpsSIMBIX B IPOCTPAHCTBE:
MEePECEKAIOIINECs], MapPAUICTbHbIE M CKPEIIMBAIOLIUECS MPSMBIE .
[TapayienbHOCT MPSMBIX W IUIOCKOCTEH B IPOCTPAHCTBE:
HapaJIJIGJII)HBIe Hp?[MI)IC B HpOCTpaHCTBe; HapaJUIeJIBHOCTL TpéX
NpsAMBIX; MApaJUICIBHOCTh TMPSAMOM U IJIOCKOCTH. YTJBI C
COHaHpaBJ'IeHHBIMI/I CTOpOHaMI/I; yFOJ'I MG)KI[y pr[MI)IMI/I B

IIPOCTPAHCTBE.
[TapannenbHOCTh TIOCKOCTEW: NapajliesIbHbIE TIOCKOCTH;
CBOMCTBA MapajuIeIbHbIX IIJIOCKOCTEH. IIpocreiimne

IPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTU: TETpa’lp, Kyo,
napajuieeuIe]; IOCTPOCHUE CEUCHUMN.

[IepnenuKyISIpHOCTD IPSAMOM u IJIOCKOCTH:
NEePHNEHAUKYJIAPHbIE  INpsAMBIE B INPOCTPAHCTBE,  IPSIMBIC
HnapaJulelbHble W NEPHEHAMKYJSApPHbIE K IUIOCKOCTH, IPHU3HAK
NEPHEHAUKYJIAPHOCTH IPSAMOM U IIOCKOCTH, TEOpEMa O IPSIMOU
NEPIECHIUKYIIPHOW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ
MEXIY IPSIMOU U IUIOCKOCTBIO; IBYIPAHHBINA YIOJI, TUHEHHBIN yroJl
JIBYIpaHHOrO yria. [leprneHInKynsp U HaKJIOHHBIE: PACCTOSHHUE OT
TOYKM JO IIIOCKOCTH, PACCTOSIHUE OT IMpsIMOM [0 IIJIOCKOCTH,
npoekuust  GuUrypsl Ha  IUIOCKOCTh.  [lepneHAuKYIsIpHOCTD
IJIOCKOCTEM: INPU3HAK  IEPIEr "““YIIPHOCTH IBYX IUIOCKOCTEM.
Teopema o Tpéx meprieHaUKYIs1; 36



MHOrorpaHHuKH

[Tonsitue MHOTOTPaHHUKA, OCHOBHBIE BJIEMEHTHI
MHOTOIPAHHUKA, BBINYKJIbIE UM HEBBIIYKJIBIE MHOTOIPAaHHHKH;
pa3BépTKka MHOrorpaHHuka. IIpusma: n-yronpHas npusma; I'paHd U
OCHOBaHHUSl TNPU3MBI; MpsiMasi W HAaKJIOHHas MpU3MbIL; OOKOBas U
MOJIHAsI TTIOBEPXHOCTh Npu3Mbl. [lapamnenenunes, npsMOyroJibHbINA
napajienenunes M ero cBouctBa. llupammpa: n-yroapHas
nUpaMuia, TPaHU W OCHOBAHHWE NHPAMUIBI, OOKOBas W IOJHAS
MOBEPXHOCTh NUPaMUbl; NpaBWIbHAsA M YCEUYEHHAs NHUPAMMJIA.

OneMeHThl  mpu3Mbl U nupamuabl.  [IpaBunbHbIe
MHOTOTPAHHUKH: TOHSATHE NPaBUIBHO- IO MHOIOIPAHHMKA;
npaBujbHAs MpU3Ma U TpaBWJIbHAS NUPaMHU- Ja; MpaBUIIbHAS
TpeyrojbHas TUpaMHIa U NPAaBUIBHBIA  TeTpadap; Kyo
[IpeacraBinenre O TPaBUIBHBIX MHOTOTPaHHUKAX:  OKTadp,
Joaekas’ap u ukocasap . CeueHus Npu3Mbl U MUPaAMUBL.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIHHO
TOYKH, NMPSAMOH, IJIOCKOCTH. DJIEMEHTBl CUMMETPUH B MUPAMUIAX,
napajuiejenuneax, NpaBUuibHbBIX MHOTOTPAaHHUKAX.

Bbluucnenue 351eMEHTOB MHOI'OTPaHHUKOB: pEdpa,
nuaroHanu, yribel. [lmomans OOKOBOW MOBEPXHOCTH U IOJTHOM
MOBEPXHOCTU NPSIMOM MPU3MBI, IUIONIaJb OCHOBAaHUN, TEOpeMa O
OOKOBOM  MOBEpXHOCTH TpsAMOM Tpu3Mbl. [lmomans OOKOBOMA
MOBEPXHOCTU M MOBEPXHOCTU MPaBUIBHON MHpPaMHUJIbI, TEOPEMA O
miomaayu yceu€éHHo mupamuabl. [loustue 00 00béMe. OOBEM
MAPaMUJbI, IPU3MBI.

[TogoOubie Tena B mpocTpancTBe. COOTHOIIEHUS MEXITY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

11 xknace
Tesa BpaleHus

Huwmmaapuyeckas TIOBEPXHOCTb, oOpazytomiue
TWIMHAPUYECKON TIOBEPXHOCTH, 0OCh HWIAHAPUYECKOMN

noBepxHocTH. LlumuHap: ocHoBaHMS M OOKOBasi IMOBEPXHOCTb,
00pa3yromas 1 0Ch; TJI0MIAs OOKOBOU ¥ IMOJTHOM MOBEPXHOCTH.
Konnueckass mOBEpXHOCTb, O0Opa3ylolmue KOHUYECKOH
MIOBEPXHOCTH, OChb M BEPIIMHA KOHMYECKOW MoBepxHOCTH. KoHyc:
OCHOBaHME M BepIIMHA, 00pa3yomas U OCh; IO OOKOBOH U
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MOJITHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:  oOpasywomue ¢
BBICOTA; OCHOBAHHS M OOKOBAasi IOBEPXHOCTD.

Chepa wu map: 1HeHTp, paauyc, IUaMETp; IUIOIAb
noBepxHocTd  cdepbl. BzaumHoe pacmonoxkeHue cdepsl U
IJIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miouanb chepsl.

N300paxkeHne Ten BpalleHUss Ha IUIOCKOCTH. Pa3BépTka
WIMH]IpA U KOHYCA.

KoMOuHammu Tenm  BpamieHUss W MHOTOTPAaHHHUKOB.
MHororpaHHuK, ONUCaHHbINA OKOJIO chephl; cdepa, BIUCAHHAS B
MHOTOI'PAHHUK, WIH TEJIO BPAILLICHHUS.

[Tonste 06 oO6bEme. OCHOBHBIE CBONCTBA OOBEMOB TEIl.
Teopema 00 00BEME NPAMOYTONBHOTO TMapajUleNenunesa u
cnenctBuss u3 He€. OObEM munuHApa, KoHyca. OO0bBEM Imapa u
106 chepsl.

[Tono6ubie Tena B mpocTtpaHcTBE. COOTHOIIEGHUS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMaMHU MOT00HBIX TEl.

Ceuennst umnuHapa (mapamiedbHO M MEPHEHIUKYISPHO
OCH), CeUeHHUsl KOHyca (MapajljieIbHOE OCHOBAHHUIO M IPOXOJsLIee
yepes BEePIIHUHY), CEUCHUS 11apa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

Bektop Ha miockoctu U B mpoctpaHcTBe. CliokeHue U
BBIYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
Pa3noxenne  BekTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno mapamienenunena. Pemenwe 3amgad, CBSI3aHHBIX C
MIPUMEHEHUEM MPABUJI JCHUCTBUH C BEKTOpaMH.

[IpsimoyronpHasi  cucTremMa  KOOPJAWHAT B MPOCTPAHCTBE.
Koopaunartsl BekTopa. [IpocTteiiimne 3agaun B KoopAnHaTax. Yo
Mexay BekTopamu. CKalsipHOEe  NPOW3BEACHHE  BEKTOPOB.
Bbluncnenre  yrioB  MeXAy — OPSIMBIMM M TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOM MPU PEHICHUU TE€OMETPUUYECKHUX
3a/1au.

IMPEJIMETHBIE PE3YJIBTATDBI
[IpenMeTHbIEe pe3yabTaThl U3yYEHHUS] TEOMETPUH Ha 0a30BOM
YPOBHE OPHUEHTHPOBAHBI Ha TOCTHXKEHUE YPOBHS MaT€MaTHYECKOU
rPaMOTHOCTH, HEOOXOAMMOIO I YCIEUIHOTO peIIeHHs 3anad B
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peaabHOM JKU3HU U CO3JIaHME YCIOBUH JUIS UX OOIIEKYJIbTYpHOTO

pa3BUTHSL.

K koHuy oOyuyeHus oOydaroLIuiicss MOJXYYHUT CIEIYHOIIUE

IIPEIMETHBIE PE3YJIbTAThI:

10 xknace

» OmnepupoBaTh MOHATUSMH: TOYKa, MpsMasi, IIOCKOCTb.

» IlpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEICTBHUS U3 HHUX IIPU
pEILIEHNU T€OMETPUYECKUX 3a/1ay.

» OmnepupoBatb HOHATHSMH: [1apaJUIEIbHOCTD u
NEPIEHIUKYISIPHOCTD MPSIMBIX U IIJIOCKOCTEH.

» KnaccuduuumpoBars B3aUMHOE DACIIOJIOKEHHE TMPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.

» OnepupoBaTh  TMOHATUSMH:  JIBYTPAaHHBIA  YToJl, TpaHu
JBYTPaHHOI'O yrja, pedpo ABYIpPAHHOIO YIJa; JIMHEWHBIM yroiu
JBYTPaHHOIO yIJa; rpalyCHas Mepa IBYIPaHHOIO yrIJa.

» OnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BBINYKIBIH H
HEBBIIYKJIBI  MHOIOIDAaHHUK, 3JEMEHTHl MHOTOIPAaHHMKA,
IIPABWJIbHBII MHOTOI'PaHHUK.

» PacriosHaBaTh OCHOBHBIC BUABI MHOTOIPaHHUKOB (TIMPaMU/a;
pu3Ma, NpsMOYTOJIbHBIN Napasuieenunes, Kyo).

» KrnaccuduuupoBaTts MHOTOTpAaHHUKH, BBIOMpPAs OCHOBaHHS IS
KJIacCU(UKAaUUU (BBIYKJIbIE W HEBBINYKIIbIE MHOIOIPAaHHUKH;
IIPABWJIBHBIE MHOTOTPAaHHMKH; NPSIMbIE U HAKIOHHBIE IPU3MBI,
napajuleJenune/ibl).

» OnepupoBaTh TOHSATHUSAMH: CEKyIlas IUIOCKOCTb, CEYCHHE
MHOTOTPaHHHUKOB.

» OOBACHATH MPUHLUIBI TIOCTPOCHUSI CEYCHUH, MCIONB3YsI METO]
CIIEJIOB.

» CTpouTh CEYEHUS MHOTOTPAHHHMKOB  METOJOM  CIIEZIOB,
BBIMIOJHATh (BBIHOCHBIE) IUIOCKME YEpTEXKH U3 PHCYHKOB
IPOCTHIX 00BEMHBIX (UTYpP: BH CBEPXY, COOKY, CHU3Y.

» Pemare 3amaun Ha HaXOXKIACHHWE TE€OMETPHUECKUX BEITUYMH IO
oOpa3maM  WIM  airopuT™MaM,  TNPUMEHSs  W3BECTHBIE
QHAINTUYECKUE  METOAbl TNpPU  pEHIeHUH  CTaHJApTHBIX
MaTEMaTUYECKUX 3a/Jad Ha BBIYUCIEHUE PACCTOSHMHA MEXITy
JIBYMsI TOUKaMH, OT TOYKH JI0 MPSAMOI, OT TOUKH JI0 MIIOCKOCTH,
MEXy CKPELIUBAIOLIMMUCS TPSIMbBIMHU.
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» Pematp 3amaun Ha HaXOXJICHHE T'€OMETPUYECKUX BEIUYMH IO
oOpa3uaM  WIM  aIropuT™MaM,  IPUMEHSSI  U3BECTHBIE
AHAINTUYECKUE  METOABl INIPU  PEUICHHM  CTaHJAapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCIEHHUE YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCS NPSAMBI- MU, MEXAY IPSIMOU U INIOCKOCTBIO,
MEXy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB.

» Bpraucnars 00BEMBI u miomanu IIOBEPXHOCTEN
MHOTOTPAaHHHUKOB (IIpU3Ma, TUpaMHJIa) C TPUMEHEHUEM (popMyIT;
BBIUNCIIATh COOTHOILIEHUS MEXKIY IUIOIIALIMU IIOBEPXHOCTEH,
00BbEMaMu TOOOHBIX MHOTOTPAaHHUKOB.

» OmnepupoBaTh MOHATUSMU: CUMMETpPHUSI B NPOCTPAHCTBE; LIEHTP,
OCb M IUIOCKOCTb CHMMETPUH; LEHTP, OCb M IUIOCKOCTb
CUMMETPUHU (UTYPBIL.

» U3Bnekars, peoOpazoBbIBAThH u UHTEPIPETUPOBATH
UH(POPMALIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (Urypax,
IIPEICTABJICHHYIO HAa YePTEXKaX U PUCYHKaX.

» Ilpumensatp  reomerpudeckue  (GakThl UL pEIICHHUS
CTEPEOMETPUYECKHUX 3aa4, IPEAIOJIAraoIIUX HECKOJIBKO IIAaroB
pEeLIeHMs], €CIIU YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

» [lpumensTh  mpocTelmme  MpOorpaMMHBIE  CpeACTBA U
AJIEKTPOHHO- KOMMYHUKAIIMOHHBIE CHUCTEMBl IIpU PELIEHUH
CTEPEOMETPUYECKHUX 3a/1a4.

» IlpuBoauTh mHpUMEpPHl MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B
OpUpOE€ W KU3HU, pacCloO3HaBaThb MPOSIBICHUE 3aKOHOB
TE€OMETPHUH B UCKYCCTBE.

» [lpuMeHsTH MOlydYeHHBIE 3HAHUS HA TPAKTUKE: aHATH3HPOBATH
pEalbHbIE CUTYyallUH W TPUMEHATh M3yYEHHBbIE IOHATHUS B
IpolLecce MOUCKa PelIeHUs] MaTeMaTUuecKu chOpMyIHpPOBaAaHHON
npoOJaeMbl, MOJENUPOBaTh peajbHble CUTYallUd Ha s3bIKE
T€OMETPUH, HCCIIEI0BATh IIOCTPOCHHBIE MOJEIHN c
MCII0JIb30BAaHUEM F€OMETPUUECKUX MOHITHM U TEOPEM, armapara
anreOphl; pemarb NpaKTHUYEeCKHE 3aJauyd, CBA3aHHbIE C
HaXO0X/IEHNEM T€OMETPUUYECKUX BETNYMH.

11 knace

» OmnepupoBaTh TOHATHSIMH: MHJIMHAPUYIECKAs TIOBEPXHOCTH,
oOpa3ymomue  IWIMHAPUYECKON  MOBEPXHOCTH;  IIWIIMHID;
KOHUYECKAast MTOBEPXHOCTb, oOpasyromue KOHUYECKOU
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HOBEPXHOCTH, KOHYC; Ceprudeckas NOBEPXHOCTb.

Pacno3naBare Tena BpameHus (WIMHAP, KOHYC, cdepa U map).
OOBsACHATH cHOCOOBI TMOMYYEHUS Tel BPALCHMUS.
KnaccupunupoBars B3auMHOE pacrojiokeHHe  chepbl U
IJIOCKOCTH.

OnepupoBaTb NOHATHUSAMHU: ILIAPOBOM CErMEHT, OCHOBAaHHUE
CerMEHTa, BbICOTA CErMEHTAa; ULIAPOBOM CJOH, OCHOBaHHE
LIApOBOTO C€JI05, BBICOTA IIAPOBOI0 CJIOS; HIIAPOBOM CEKTOP.
Bbruucnate 00bEMBI U IUIOIIAAM OBEPXHOCTEH Tel BpalleHMs,
reOMETPUYECKUX TEJI C MPUMEHEHUEM (hopmyi.

OnepupoBaTh MOHATUAMU: MHOTOI'PAaHHMK, BIIMCAHHBIN B chepy
¥ OIMCAHHBIN 0KOJI0 chepbl; cdepa, BIUCaHHAST B MHOTOTPAHHUK
WX TEJIO BpaILleHUsL.

BbluncnaTe COOTHOLIEHUS MEXIy IUIOIAsIMU OBEPXHOCTEMN
1 00bEMaMH HOXOOHBIX TEIL.

N300paxarh u3ydaemble (UIYpbl OT PYKH M C HPUMEHEHHUEM
HPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BoinonHATe  (BBIHOCHBIE) IUJIOCKME YEpPTEXKH U3 PUCYHKOB
IPOCThIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUEHUS TeJ BPAIIECHHUS.

W3Bnekars, MHTEPIPETUPOBATD " peoOpa3oBHIBAThH
MH(OPMALIMIO O TMPOCTPAHCTBEHHBIX M€OMETPUUECKUX (QUTypax,
IIPEJICTABICHHYIO HA YEPTE)KaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIONHATE  NEHCTBUS  CIIO)KEHHUS  BEKTOPOB,  BBIYMTAHHUS
BEKTOPOB U YMHOXXEHMSI BEKTOpa HA YUCIIO, OOBSICHITH, KAKUMH
CBOWCTBaMM OHM 00J1aJJat0T.

IIpuMeHATh TpaBUIIO NapaIIEIECIUIEAA.

OnepupoBaTb  NOHATUSAMHU:  JEKapTOBbl  KOOPAMHATBI B
IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB,
KOOpJMHATBl BEKTOpPA, YIOJ MEXAY BEKTOPaMH, CKaJSIpPHOE
MPOU3BEIEHNE BEKTOPOB, KOJUIMHEApHbIE M KOMIUJIaHApHBIE
BEKTODBI.

HaxoauTs cymMMy BEKTOPOB U MPOU3BEICHNE BEKTOpa Ha YHCIIO,
yroJl  MEXAY  BEKTOpaMH,  CKaJIsIpHOE  IPOU3BEJICHUE,
packi1aibIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
3amaBaTh IUIOCKOCTh YpPaBHEHHUEM B JEKapTOBOM cCHCTEME
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KOOpJUHAT.

[lpumensTes  reomeTpuueckue  GakThl s pPELICHUS
CTEPEOMETPUYECKHUX 3aa4, IPEAIOJIAraloIUX HECKOJIBKO IIAaroB
pELICHHMS, €CITU YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.
Pemars mpocrelnue reoMeTpuyYeCKUe 3aJaud Ha NPUMECHEHHE
BEKTOPHO-KOOPJAMHATHOIO METO/A.

Pemare 3amaum  Ha  JOKa3aTENbCTBO — MAaTEMAaTUYECKUX
OTHOLIEHMH U HaX0XXJIEHUE TIEeOMETPUYECKHX BEIMYUH IIO
o0Opa3laM WM alropuT™MaM, NPUMEHss. U3BECTHbIE METOb! IpU
PELICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a1a4.

[IpumeHATs  mpoCTEHIIME  NpPOrpaMMHBIE  CpeACTBa U
AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE ~ CHUCTEMbl IPU  PELICHUU
CTEPEOMETPUYECKUX 3a1a4.

[TpuBoauTH mNpUMEpPbl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEH B
IPUpPOLE W KU3HHU, paCIO3HaBaTb IPOSIBICHHE 3aKOHOB
T€OMETPHUH B UCKYCCTBE.

[TpuMeHATH MMOJIydEeHHBbIE 3HAHMUS HA MPAKTUKE: aHAJIU3UPOBATH
peasibHblE CUTyallUM W TPUMEHSTb W3YYECHHbBIC IIOHATUS B
npoliecce MOMCKa pelIeHusl MaTeMaTUYecku chopMyTupOBaHHOMN
npo0JieMbl, MOJEIUPOBATh peajbHbIE CHUTyallud Ha S3bIKE
T€OMETPUH, UCCIIEN0BATh IIOCTPOEHHBIE MOZEIIH c
HCIIOJIb30BAaHNEM T'€OMETPUYECKUX MTOHATUH U TEOpEM, arapara
anreOpbl; pemiaTb MPAaKTUYECKHE 33Jayd, CBs3aHHbIE C
HAaXO0KJICHUEM F€OMETPUYECKUX BEJIMUUH.
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TEMATHUYECKOE NMJNAHUPOBAHUE YYEBHOIO KYPCA
10 knacc (68 vacos)

HazBanue pa3gena
(Tembl) Kypca

Koa-Bo
4acoB

OcHOBHOE coJep:kaHue pa3jena
(TeMbl)

OcHOBHBIC BU/IbI AeATEJILHOCTH
00y4aronuXxcs

BBenenue B
CTEepeoMeTPHI0

10

OCHOBHBIC OHSITUSI CTEPEOMETPHUM:
TOYKA, MPsMasi, IIIOCKOCTD,

nmpoctpaHcTBo. [IpaBmita n3o6pakeHus

Ha PUCYHKaX: U300paKeHUs

HHOCKOCTCP'I, napajljICJIbHBIX IIPSAMBIX

(oTpe3KkoB), cepeInHBI OTPE3Ka.
IloHsATHS: nepecekaromuecs

IINIOCKOCTH, IICPCCCKAOIIUCCH ITpAMast

H IJIOCKOCTb.

3HaKOMCTBO C MHOTOT'paHHUKAMHU,
H300paKeHUEe MHOTOTPAaHHHUKOB Ha
pUCYHKaX, Ha MTPOSKITMOHHBIX
geprexxax. HauanpHble cBEZIEeHUS O
Ky0e U nupamujie, uX pa3sBépTKUU
mozaenu. CedeHnsI MHOTOTPaHHHUKOB.
ITonarne 00 akCMOMaTHYECKOM
HOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPHH U
CJIEACTBUSA U3 HUX

AKTyaJu3upoBaThb (GakTbl U METOAbI
IUIAHUMETPHUH, PEJICBAaHTHBIE TEME.
MoayuaTs mpencTaBieHUs O
MPOCTPaHCTBEHHBIX (UTYypax, pa3Ouparh
MpOCTEHIINE MpaBHiIa N300PaXKEHUS 3TUX
puryp.

HN300pakaTh NpsIMyI0 U ILIOCKOCTh Ha
pUCYyHKe.

PacnosHaBaTe MHOTOIPAaHHUKH,
nupaMuay,Ky0, Ha3bIBaTh X 3JI€MEHTHL.
JejaTh pUCYHOK Ky0a, mupaMHuIbl,
HaXOJWThOIINOKHA B HEBEPHBIX
N300parKeHUSIX.

3HAKOMHUTBHCS C CEUEHUSIMH, C METOJ0M
CJIEJIOB; MCHOJIB30BATh AJIS1 TIOCTPOCHUS
CEUeHUsI METO/I CJIEJIOB, KPaTKO 3alHChIBATh
LIard IOCTPOEHUSI CeUEeHUS.
Pacno3zHaBaTth BUJ C€UYEHUS U OTHOLICHUMH,
B KOTOPBIX C€UCHHE NETuT pedbpa Kyoda,
HaXOJUTb IIJIOIIA/b CEUCHUS.
Hcnoab3oBaTh nogo0ue Mpu peuieHun
3aJlauHa NOCTPOCHUE CEYCHUH.
3HAKOMHUTBLCS C aKCUOMAaTUYECKUM
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IIOCTPOEHUEM CTEPEOMETPUH, C
aKCMOMaMHU CTE€PEOMETPUH U
CJIEACTBUSIMM U3 HUX.

HNnmocTpupoBaTh aKkCUOMBI PUCYHKaMH U
OpUMepaMM U3 OKpY»Karoleld 0OCTaHOBKHU

IIpsimble u
IIOCKOCTH

B NIPOCTPAHCTRBe.
IHapayienbHOCTD
MPAMBIX

M IUIOCKOCTeM

12

B3aumHoOe pacrionokeHue NpsMbIX

B IPOCTPAHCTBE: NepeceKaronnecs,
napajiiedbHbIE U CKPEIIUBAIOLINECs
apsiMbIC.

IMTapamiensHOCTE OPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
napasjieabHble IPSIMbIC B
OPOCTPAHCTBE; NapajlyIeJIbHOCTh TPEX
OpSIMBIX; TTapaJIEILHOCTD NPSIMON U
MJIOCKOCTH.

YTabl ¢ cOHAIIPaBJIEHHBIMHA
CTOPOHAMM; yTOJI MEXIAY NPSIMBIMHU B
HpPOCTPAHCTBE.

ITapaniaeabHOCTh NJIOCKOCTEH:
napa’siieJbHble IIJIOCKOCTH; CBOMCTBA
napajuiedbHbIX IJIOCKOCTEM.
IIpocreiimue npocTpaHCTBEHHBIE
(purypsl Ha IIOCKOCTH: TETPAP,
Ky0, mapanienenuren; ToCTpOeHe
CEYEHUM

AKTYaJu3upoBaTh (aKThl U METObI
IUIAaHUMETPUHU, PEIIEBAHTHBIE TEME,
IIPOBOJAUTH AHAJIIOTUM.

IIepe4yncjsTh BO3MOXKHBIE CITIOCOOBI
pACIOJIOKEHHUS ABYX NPSIMBIX B
MIPOCTPAHCTBE, WILIFOCTPUPOBATh UX HA
puMepax.

JdaBaTh onpenesieHMe CKPEIIUBAIOIINXCS
NPSIMBIX, (POPMYIUPOBATH TPU3HAK
CKPEILIMBAIOIIUXCS NPSIMBIX U IIPUMEHSTH
€ro Npu pelIeHuy 3aaad.

PacnosHaBare npu3My, Ha3bIBaTh €€
aneMeHThl. CTPOMTH CeUeHHUS MPU3MBI Ha
FOTOBBIX UEPTEXKaX.

Iepe4yncasTh BO3MOXKHBIE CIIOCOOBI
B3aMMHOT'O PACIIOJIOXKEHUS NIPSIMOU U
IUIOCKOCTH B NIPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIINE TPUMEPHI U3 pealbHOU
JKU3HHU.

JdaBaThb onpeaejieHue NapaaieiIbHOCTH
MNPsIMOM U INTIOCKOCTH.

DopMyJIMPOBATH IIPU3HAK
NapajuIeIbHOCTH IIPSIMOU U IIJIOCKOCTH,
YTBEPKIAECHHUE O NPSIMOM MEepECEUEHUs IBYX
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IUIOCKOCTEMN, MPOXOISIINX Yepes
napajuieJabHbIe IPSMBIE.

PemaTh npakTuyeckue 3ajaun Ha
MMOCTPOEHHUE CEYEHU MHOTOTPaHHHUKA.
OO0BsICHATH CITy4ad B3aUMHOI'O
PacIo0XeHUs IIOCKOCTEM.

JdaBaTh onpeaeneHue napamiebHbIX
IUIOCKOCTEM; MPUBOJUTH IPUMEPHI U3
pCaIbHOM KU3HU U OKPY KaroLIeH
00CTaHOBKH, WTIOCTPUPYIOLIIHE
NapaieabHOCTh INIOCKOCTEH.
Hcnonb3oBarh IpU3HAK
MapajuieIbHOCTH IBYX IJIOCKOCTEH,
CBOMCTBA MapaJuIeIbHBIX MIOCKOCTEH NpHU
peLIeHNH 3a7a4 Ha ITIOCTPOCHHUE.
OOBbsICHATH, UTO HA3bIBACTCA
napajyyIeTbHBIM IPOEKTUPOBAHUEM U KaK
BBIIIOJTHSIETCS IPOEKTUPOBaHUE GUTYD Ha
IUIOCKOCTb.

HN300paxkaTs B napauiejbHON NMPOEKLIUU
pa3iuYHbIe TeOMETpUIecKue QUTypHI.
MopenupoBaTh peajibHbIE CUTYallud Ha
SI3BIKETEOMETPHUH, HCCIIE0BATh
IMOCTPOEHHBIE MOJEIIN C UCIOIB30BaHUEM
reOMETPUUYECKUX MOHATUH.
Hcnoab3oBaTh IIpU peIIEeHNH 3a/1a4d HA
OCTPOEHUE CEYEHUU MOHSATUE
napajjIeJIbHOCTH, IPU3HAKU U CBOICTBa
napaJIeIbHBIX NPSIMBIX Ha TIIOCKOCTH
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Ha3Banue pasgesa

Koa-Bo

OcHOBHoOE coJiep:KkaHHe pa3aesia

OcHoBHDBIE BHABI 1eITeILHOCTH

(Tembl) Kypca 4acoB (TeMbI) ofyuaomuxcst
IepnenauKkyasp- IlepneHauKyIsipHOCTh NIPSIMOU U AKTYaJU3UpPOBaTh (PAKTHl U METOJIBI
HOCTb NPSAMBIX H 12 IUIOCKOCTH: IIEPIIEHIUKYIISIPHBIE INIAHUMETPUHU, PEIICBAHTHEIC TEME,
IJIOCKOCTEH IpsiMBbI€ B IIPOCTPAHCTBE, MPsIMBIC IIPpOBOAXUTL aHAJIOTHH.

napajulejibHbI€ U IEPHEHAUKYJISIPHbBIC
K IJIOCKOCTH, ITPU3HAK
OEePOECHAUKYISIPHOCTH NPSIMOU U
IJIOCKOCTH, TEOpPEMA O MPIMOM
NEePIIEHAUKYJIISIPHOM MIIOCKOCTH
IleprieH1UKYJISIp U HAKJIIOHHBIE:
paccTostHUE OT TOYKHU 10 IIIOCKOCTH,
paccTosiHHAE OT HNPSIMOM 1O INIOCKOCTH.

OO0BACHATH, KAKOU yroJy Ha3bIBaeTCs
YTJIOMMEXAY MTEPECEKAFOIUMUCS
OpPSIMBIMH, CKPELIHBAIOIITUMUCS
OpPsIMBIMHU B IPOCTPAHCTBE.

JdaBaThb onpejaejeHue NEPIEHINKYJIISIPHBIX
OpsIMBIX U OPSIMOM, IEPIICHAUKYISIPHOMN
K IJIOCKOCTH.

HaxoauTs yriibl MExXIy
CKPEILIMBAIOIIMMHUCS IIPSIMBIMU B KyO€ U
nupamMu/ie.

IIpuBOAUTHL NpUMeEPHBI U3 PEATBHOM )KU3HU
M OKpY’Karoleil 00CTaHOBKH,
WUTIOCTPUPYIOIIHE
NEePIIEHANKYJISIPHOCTD TMIPSIMBIX B
HPOCTPAHCTBE U NEPIICHIUKYISIPHOCTH
OpPsSIMOU K INIOCKOCTH.

DopMyIHPOBATHL IPU3HAK
NEPIEHAUKYIIIPHOCTH NPSIMOU U
IJIOCKOCTH, IPUMEHSTH €r0 Ha IpaKTHKE:
OOBSICHSTH NEPIIEHAUKYISIPHOCTL pedpa
Ky0a 1 quaroHajii €ero rpaHu, KoTopas
€ro HE COAEPIKUT, HAXOAUTh JJIUHY
auaroHajanky6a. Belaucasite BEICOTY
NpPaBUIJIBHON TPEYTrOJbHON U MPaBUIbHOM
4eThIPEXYTOJIbHON NUPaMM/J IO JUIMHAM
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pEodep.

PemaTh 3a1a4m Ha BBIYNUCIICHUS,
CBSI3aHHBIE C IEPIICHIUKYIIPHOCTBIO
OpsSIMOU U TNIOCKOCTH, C UCITOJIb30BaHUEM
MIPU PEIICHUN IIITAHUMETPUYIECKAX
(pakTOB M METOOB.

OO0BsICHATH, YTO HAa3bIBAIOT
MEPIEHIANKYISIPOM U HAKIIOHHOM U3 TOYKHU
K IJIOCKOCTH; MIPOEKIIMEN HAKIIOHHOU Ha
IIOCKOCTh. OOBSICHATH, YTO HAa3bIBACTCS
paccTosTHUEM: OT TOYKH A0 TNIOCKOCTH;
MEX Ay HNapajjaelbHbIMU MIIOCKOCTSIMU;
MEXIY NPsSIMOU U mapajuieabHOU el
IUTOCKOCTBIO; MEXKIY CKPEIINBAIOIIIMHUCS
OpPSIMBIMH.

HaxoauTes 3TH paccTOsIHUA B MPOCTHIX
ciydasix B KyOe, mupamMu/ie, pu3me.
MogeaupoBaTh peallbHbIE CUTYallUU Ha
SI3BIKETEOMETPHUH, HCCIEI0BATH
IMOCTPOEHHBIE MOAEIH C UCHOJIB30BAHUEM
r€OMETPUUYECKUX NOHATUH.
Hcnmoab30BaTh NpH pelIEHUN 3a/1a4 Ha
NOCTPOEHUE CEUEHHI TEOPEMY
IMudaropa, cBolicTBa NPSIMOYTOJILHBIX
TPEYroJbHUKOB

Yrasl mexny
NPAMBIMU U
TI0CKOCTSMH

10

YTiBl B HPOCTPAHCTBE: YIrOJ MEXIAY
OPsIMON U IJIOCKOCTBHIO; JIBYIPaHHbIN
YI'0J1, JIMHEUHBINA YroJl JIBYyIPaHHOI'O

AKTYyaJu3upoBaTh (PaKkThl 1 METObI
IUTAHUMETPHH, PEJICBAaHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.
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yria.

IleprieHIUKYJISAPHOCTD MIIOCKOCTEM:
MPHU3HAK TIEPIIEHINKYJISIPHOCTH IBYX
nockoctei. Teopema o TpEX
OepOeHAUKYISIpax

JdaBatb onpenesieHue yria Mexay npsiMou
¥ MIJIOCKOCTHI0, GOPMYIHUPOBATH TEOPEMY
0 TPEX MEPHESHANKYISIpax U 0OpaTHYIO K
Hel. Haxoaurs yroi Mexay npsiMou U
IUIOCKOCTBIO B MHOTOTPaHHHUKE,
paccTosiHUE OT TOUYKHU 10 IIPSIMOU Ha
IUIOCKOCTH, UCTIONB3YsI TEOPEMY

o Tpéx nepneHauKkyasapax. [Ipopoauts Ha
qepTerKe NEePHEeHAUKYIISIP: U3 TOYKHU Ha
OPSIMYIO; U3 TOYKH HA TNIOCKOCTb.
JdaBaTh onpeneseHue AByrpaHHOIO yria U
erosyeMeHToB. OOBSICHATH PABEHCTBO BCEX
JIMHEWHBIX yTJIOB ABYTPAaHHOTO yTJIa.
Haxoaurek Ha yepTexe ABYIrpaHHBIN yroJ
npu pedbpe nupamMubl, MIPU3MBIL,
napajuiesenuIena.

JdaBaTh ompenejieHHe yriia MEXIy
IUIOCKOCTSIMH.

JdaBathb onpenenenue u popMyIupoOBaTH
NMPU3HAK B3aUMHO MEPIEHINKYISPHBIX
IUIOCKOCTEM.

HaxoauTes yribsl Mexay IIOCKOCTAMH B
KyOewu mupaMuse.

Hcnonb30BaTh OpU peLIEHUN 3a1a4
OCHOBHBIE TEOPEMBI U METOIBI
IJIAHUMETPHUH.

MoaeaupoBaTh peajlbHbIE CUTyallud Ha
SI3BIKET€OMETPUU, UCCJIEA0BATH
IIOCTPOEHHBIE MOJIEJIM C UCIIOJIb30BAHUEM
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reOMEeTPUUECKHUX MOHITHUH.
Hcnoab3oBaTh Ipu pelICHUM 3a1a4 Ha
MOCTPOESHUE CEUYEHNI COOTHOIIEHUS B
OpPsIMOYTOJILHOM TPEYTOJIbHUKE

MHoOrorpaHHuKH

11

ITonsiTie MHOTOTpaHHUKA, OCHOBHBIC
AJIEMEHTHI MHOTOTPaHHHUKA, BBHITYKITbIC
U HEBBINYKJIbIC MHOTOTPAHHUKU;
pa3BEpTKa MHOTOIrpaHHUKA.

Ilpu3ma: N-yrosipHast npu3Ma; TpaHu |
OCHOBAHU IIPU3MBI; ITpsAMast

W HAKJIOHHAsI IPU3MBI; OOKOBas U
IIoJIHasA MMOBCPXHOCTH IIPU3MBI.
ITapannenenunen, NpsMOyroJabHBII
napa’suiesenuIie] U ero CBOMCTRa.
ITnpamuaa: N-yrojipHast nMpamMuaa,
TpaHU U OCHOBaHWUE UPAMHUJIBI;
OOKOBas M MOJTHAsI MOBEPXHOCTH
nmupaMuabl; IIpaBUJIbHAas U yCGLIéHHaSI
nupamMua.

DJIeMeHTHI TIPU3MBbI U TUPAMUIBI.
IIpaBubHBIE MHOTOTPAaHHUKHU: TIOHSITHE
IIpaBUJIbHOI'O MHOT'OT'paHHHUKA,
IIpaBUJIbHAaA IIpyU3Ma U IIpaBUJIbHAs
nupamMujia; OpaBuiibHasl TPEyTroJibHas
nupamMujia U IpaBUiIbHBINA TETpAdAP;
Ky©O. IIpencraBienne o MpaBUIBHBIX
MHOTOTpPaHHHUKAX: OKTa’3p, JOACKadIP
U UKOcadap.

AKTYaJU3UPOBaTh (DAKTHI U METOJIBI
IUJIaHU-METPUU, PEIICBAHTHEBIC TEME,
NMPOBOJUTH AHAJIOTUH.

JdaBaTts onpenesenune
rnapajuiesienuIea, pacno3HaBaTh €ro
BUJbI U U3y4aTh CBoMcTBa./laBaTh
olpejiesIeHUe MUPaMU/Ibl, pacO3HABATH
BUABI TUpaMul, GopMyJHUPOBATH
CcBOMCTBa p&Oep, rpaHei U BHICOTHI
NpaBUIbHOU MUPaMU/IbI.

HaxoauTp 1u10aasb MoJIHOM U OOKOBOM
MOBEPXHOCTHU MUPAMU/IbI.

JlaBaTh onpeaejeHue yCEUEHHON
MMUPaMUJIbI, HA3bIBATh €€ 3JIEMEHTHI.
®opMyJIMPOBATH TEOPEMY O IUIOIIAAU
OOKOBOMITIOBEpXHOCTH MPABUIIHHOMN
YCEe4YEHHOMN MUpaMuibl

Pemratrr, 3agauynd  Ha  BBIYHCIICHHE,
CBsI3aHHBIE C NOHUpaMHUAAMH, a TaKXKe
3aJ1ayv Ha MOCTPOEHUE CEUECHUH.

JdaBaTh onpejaesieHue MPU3MBbI,
Pacno3HaBaTh BUAbI IPU3M, H300paAXKATH
MMPU3MBI Ha YEePTEXKeE.

HaxoauThk muIomaabs NOJHOW WM OOKOBOM
MOBEPXHOCTH MPU3MBI.
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CuMMeTpusT B TPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOYKH,
MPSIMOM, TIITOCKOCTH. DJIEMEHTHI
CUMMETPHH B ITHpPaMUIaXx,
napaijenenureaax, MpaBUIbHBIX
MHOTOTpaHHUKAX.

BpraucieHne 371eMeHTOB
MHOTOTPaHHUKOB: p€Opa, TuaroHaiu,
YIJIBL.

[Mnomans 60KOBOM MMOBEPXHOCTH

U NOJHOU MOBEPXHOCTU MPSIMOU
MIPU3MBI, TUIOINIA/ b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
npsiMoit mpus3mel. [lmomntaas 60KkoBOM
IMOBEPXHOCTH U TOBEPXHOCTH
MPaBUIIbBHON IMUPAMHU/JIBI, TEOPEMA O
o OOKOBON MOBEPXHOCTH
yCeuE€HHON MUpaMHUIbI

HN3yyaTs cooTHOIICHUS Diyiepa sl 9ucia
pé€Gep, rpaHeli U BEpIIMH MHOTOTPaHHUKA.
HN3yyaTts BUABI TIPaBUIBHBIX
MHOTOIPaHHUKOB, X Ha3BaHUA U
KOJIMYECTBO IpaHei.

HN3ydyaTh CUMMETPHUIO MHOTOTPaHHUKOB.
O0BACHATH, KaKWE TOYKHA HA3BIBAIOTCS
CUMMETPUIHBIMHA OTHOCUTEITBHO

JAHHOU TOYKH, NPSIMON WU

IJIOCKOCTH, YTO HA3BIBAIOT IIEHTPOM,
OCBHIO UJIU MJIOCKOCTBIO CUMMETPUH
urypsr.

IIpuBoaAUTH NPUMeEPBLI CHMMETPUYHBIX
(burypB apXHTEKType, TEXHUKE,

pUpoJe.

MoaeaupoBaTh pealbHbIC CUTyallud Ha
sI3bIKE T€OMETPHUHU, UCCIIE/IOBATh
MOCTPOSHHBIE MOJEIN C UCIIOJIb30BaHUEM
TC€OMCETPHUUICCKUX HOHHTHﬁ, HCIIOJIBb30BAaTh
0JI00Me MHOTOTPAHHHUKOB.

O0BLEMBI
MHOTOTPAHHUKOB

I[Toasitne 00 00BEME.

OO0BEM nmupaMuIbl, IPU3MBI

AKTyaJau3upoBaTh (HakThl U METObI
IUIAHUMETPUH, PEIICBAaHTHBIE TEME.
OO0BSICHATH, KaK U3MEPSIIOTCS 00BEMBI
TeJ, MPOBOJISI AHAJIOTHUIO C U3BMEPEHUEM
IUIOIIA/1e MHOTOYTOJIBHUKOB.
®opMyIUPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

HN3yuars, BLIBOAUTH (POPMYJIbI 00BEMA
MPsIMOYTOJIBHOTO IapajijiesIeNuIIea,
MPU3MbIU ITHPAMU/IBL.




G

BbruucasaTh 005EM IPU3MBI U
MUPAMHAIBI TOUX DIIEMEHTAM.
IIpuMeHsATH 00BEM ISl peLICHUS
CTEpEOMETPUUECKUX 3a4ad U I
HaXO0XXJIEHUSI T€OMETPUIECKUX
BEJINYHH.

MoaeupoBaTh peallbHbIE CUTyallud Ha
SI3BIKET€OMETPHUH, HCCJIEI0BAThH
IIOCTPOECHHBIC MOJEIHN C UCIOJIL30BAHUEM
r€OMETPUYECKUX NOHSITUN

I[HoBTOpEHMe: ITocTtpoeHue ceueHuil B CTpouTh ceueHHuEe MHOTOTPaHHUKA
ceyeHmusl, 4 MHOTOTpaHHHKE. METOAOM CJIC/IOB.
paccTosiHusA M Brraucnenne pacCTOSHUN: MEXIY JlaBaThb onpejaejieHUe PacCTOSTHUS MEXKIY
YTJIBI JIBYMsI TOYKaMH, OT TOYKH J0 MPSIMOU, | PUTrypaMu.
OT TOYKH J0 MJIOCKOCTH; MEXIY Haxoauth paccTossHUE MEXIY
CKPEIIUBAIOIIMMHUCS NPSIMBIMH. napauieIbHbIMU MJIOCKOCTSIMH, MEXKIY
BEIMHCIICHHE YITIOB: MEAKILY TIIOCKOCTBIO U napajuienbHOU el
CKPEIHBAOITMICS TIPSIMBIMH, OPSIMO, MEXY CKPEIIMBAIOIIUMHUCS
ME3K1y MPSIMOi M MIOCKOCTBIO, HPAMBIMU. ..
JIBYTPAHHBIX YTJIOB, YIJIOB MEXIY Crponts JAMHCHHDIN yrox
TOCKOCTSIMIT JABYIpaHHOTO  yrjla Ha  4YepTexe
MHOTOTpaHHMKAa ©W  HaXxOJAUTh €ro
BEIINYUHY.
HaxoauTh yriibl MEXXy IIOCKOCTSIMH B
MHOTOIpaHHHKaX
OBLIEE
KOJIMYECTBO 68
YACOB IIO

HHPOI'PAMME
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11 knacc (34 yaca)

Haspanue pasnena | Koa-so OCHOBHOE COIep/KaHue pa3jesa OCHOBHbBIE BH/IbI 1eATEJIbHOCTH
(TemMbI) Kypca 4acoB (TembI) 00yYAIOIUXCS
Tena BpameHus 12

Cdepa u map: 11eHTp, paamnyc,
JUAMETP; MJIOIMIa b TOBEPXHOCTH
cepsl.

BzaumHoe pacrionioxkenue chepsl u
IUTOCKOCTH; KacaTeJIbHASIIOCKOCTh K
chepe; momanb chepsl.
H3zobpaxkenue cdepsl, mapa Ha
IJIOCKOCTH.

Ceuenus 11apa.

AKTya/IM3UpOBaTh (PaKkThl U METOIbI
IUTAHUMETPHH, PEJICBAHTHEIC TEME,
NPpOBOAUTH AaHAJIOTUH.

JaBaThb onipeaesieHUs cdepshl U mapa,
HUX LEHTpa, paanyca, TuamMmeTpa.
Onpepenarts chepy Kak purypy
BpalIeHUsI OKPYKHOCTH.

HUccaenoBaThb B3aMMHOE PACHOJIOKECHUE
cdepriu INIOCKOCTH, IBYX cdep,
WJUIIOCTPUPOBATD 3TO Ha YepTekax U
pUCYHKaX.

P®opMy/IMPOBATDb OIIpEJIeJICHUE
KacaTeIbHOUTIIIOCKOCTH K cdepe, CBOMCTBO
1 NPU3HAK KacaTeJIbHOMN MIIOCKOCTH.
3HAKOMMUTBCSA C I€0JIe3NIECKUMU
JIMHUSIMU Ha cdepe.

Lnnuaapuydeckas NIOBEPXHOCTD,
oOpa3yomue QUINHIPUIECKOM
MMOBEPXHOCTH, OCh LWJIMHIAPUUIECKOMI
noBepxHocTH. Llnnmmaap: ocHOBaHUsSI U
OOKOBasi TOBEPXHOCTH, OOpasyromias u
OCb; IJIOIA b OOKOBOM

¥ TIOJIHOW TOBepXHOCTH. M300paxenne
UWJIMHApa Ha IUIocKoCcTH. Pa3BépTka
[YJIMHIpA.

OOGBSACHATD, YTO HA3bIBAIOT OUIAHAPOM,
Ha3bIBaATh €1ro 3JICMCHTHI.

H3y4yaThb, 060BACHATD, KaK IOJIYyYUTh
HWIMHAPIYTEM BpallleHUs
IpsAMOYTOJIbHUKA.

BBIBOAUTB, UCNIOJIb30BATH (OPMYJIBI
JUIS BBIYWCJIEHUS IUIOINAIN OOKOBOI
MHNOBCPXHOCTULIUJIINHAPA.

HN3y4aTh, pacnno3HaBaTh pa3BEPTKY
mwrHapa. U306paxkaTh HMIMHADP U €ro
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Cegenus munHapa (MIIOCKOCTHIO,
napajaieTbHON WU NEePIICHIUKY JISP-
HOM OCH ITHIJTMHAPA)

CeYeHMs MIOCKOCTBIO, IPOXOasAIIeH
yepes ero ochb, NnapasiejIbHOU UiIu
NEePIICHAUKYJISIPHOM OCH.

HaxoauTh 1miomaan 3TUX CEUYCHHH.
MopaenvpoBaTh peajbHble CUTyallUld Ha
SI3BIKET€OMETPHUU, UCCIeJ0BATh
MOCTPOECHHBIE MOJICIU C UCIOJIb30BAHUEM
T€OMETPUYECKUX NOHATHH

Konunueckass HOBEpXHOCTD,
obpa3yromue KOHUIEeCKOH
MOBEPXHOCTH, OCh U BEPIITUHA
KOHHUYECKOU TMTOBEPXHOCTH.

Konyc: ocHOBaHue U BeplInHA,
o0Opasyromias ¥ oCh; IIomaab OOKOBOM
U MOJIHOW NOBEPXHOCTHU. Y CEUEHHBIN
KOHYC: 00pa3yrolue u BBICOTA;
OCHOBaHMS U OOKOBasI TOBEPXHOCTb.
H3o0pakeHre KOHyca Ha MIIOCKOCTH.
Pa3BépTka koHYycCa.

Ceuenust KOHyca (TTOCKOCTHIO,
napajijieibHOM OCHOBAaHUIO, U
IUIOCKOCTBIO, TIPOXOISIIEH uepes
BEPIIIHHY)

OO0BSACHATD, KAKOE TCJIO Ha3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTEL.

HN3yuaTh, 00BICHATH, KaK MOJYYUTH
KOHYC ITyTEM BpallleHUS NPSIMOYTOJIBHOTO
TPEYroJbHUKA.

HN300pakaTh KOHYC U €r0 CEYSHUS
IOCKOCTBIO, MPOXOASIIEH Yepe3 OChb, U
IUIOCKOCTBRIO, EPIICHIUKYJISIPHON K OCH.
HN3yuaTh, pacno3HaBaTh pa3BEPTKY
KOHyca.

BbIBOAMTE, HCMOJIB30BATH (POPMYIIBI JJIs
BBEIYHCIICHUS ILJIOIAIH OOKOBOM
MOBEPXHOCTHU KOHYCA.

HaxoauThb IJIOMIaU CCUCHHIM,
OPOXOJISIIMUX Yepe3 BEPUINHY KOHYyCa WU
MEPUCHANKYISIPHBIX €T0 OCH.
OO0BACHATD, KAKOE TEJIO Ha3bIBAETCS
YCEUEHHBIM KOHYCOM.

HN3yuaTh, 00bACHATH, KaK €0 MOJYYUTH
nyTEéM BpallleHUs NPSMOYTOIbHOM!
Tpanenuu.
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BbIBOAMTH, NPUMEHATH QOPMYITY IS
BBIYHCIICHUA TUTOMAanu OOKOBOM
IMOBEPXHOCTH YCEUEHHOTO KOHYyCa

KomOuHanust Tesr BpaleHus 1
MHOT'OT'PaHHUKOB. MHOIOrpaHHUK,
ONMCaHHBIU OKOJIO cdepsl; cdepa,
BIIMCAHHAsI B MHOTOTPaHHUK HJIU B TEJIO
BpAaILICHUS

AKTYyaJIu3uMpoBaTh (PaKkThl U METOIbI
IJIAHUMETPHUH, PEIICBAHTHBIC TEME,
OPOBOAUTH aHAJIOTHUH.

Pemath cTepeomeTpuyueckue 3aaauu,
CBsI3aHHBIC C TE€JIaMHU BpalllCHUS,
HOCTPOCHUEM CEUYEHUU TEJI BpalllCHUs, C
KOMOWHAIUSIMU TEJIBPAIICHUS U
MHOTOTPAHHUKOB Ha HAXOXICHUEC
T€OMETPUUCCKUX BEJIUUUH.
Hcnonb30BaTh NIpU pelICHUU
CTEpEOMETPHUUECKHUX 3a7ad
IaHnMeTpudeckue (haxkThl

U METOJBI 337a9M HA BBIYUCIICHHUE U
J10Ka3aTeJIbCTBO.

MoaeaupoBaTh peajibHbIE CUTyalluM Ha
SI3BIKET€OMETPHUM, UCCJIEeI0BAThH
MOCTPOECHHBIE MOJICIU C UCIOJIb30BAHUEM
T€OMETPUYECKUX NOHITUU

O0LEMBI TeJ

ITonsitue 06 00BEMe. OCHOBHBIE CBOMCTBA
00BEMOB TelL.

O0BéM 1uiIMHapa, KoHyca. O0béM 11apa
U 1JIomaab chepnl

AKTyaJau3upoBaTh (HakTbl U METObI
IIaHUMETPHH, PCIICBAHTHBIC TEMEC,
MPOBOJUTH aHAJIOTHUH.

BoiBoAUTH, HCIOAB30BATH (HOPMYITBI
00BEMOB: IPU3MBI, IWJIUH/IPA, TUPAMUIBL,
KOHYCa; YCEUYEHHOM TUpaMUIbI U
YCE4EHHOI0 KOHYyCa.

Pemiath cTepeOMETPUYECKHUE 3a0a4H,
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CBSI3aHHBIE C BBIYHCIICHUEM O0BEMOB.
DopMyJIHPOBATH OIIPEACICHNUE IIapOBOr0O
CErMeHTa, IIapOBOro CJIOS, IIAPOBOI0O
ceKTopa.

IMpumensits GOpMyYIbI s

HaXO0XXJeHUsI 00bEMOB IIAPOBOI'0O
CErMEHTA, IAPOBOr'0 CEKTOpa

ITomo6HBIE TEla B MMPOCTPAHCTBE.
COOTHONICHUSI MEXKTY TUIOMIAISIMU
MMOBEPXHOCTEH, 00bEMaMU MOJOOHBIX
Ten

Pemars crepeomerpudeckue 3aagadu,
CBsI3aHHBIE C 00BEMOM IIapa u
ILTOMIA/IBIO C(epHL.

MopenupoBaTh peajbHbIE CUTYallud Ha
SI3BIKETEOMETPUH, MCCIIE0BATh
IIOCTPOEHHBIE MOJIECJIN C UCIIOJIb30BaHUEM
F€OMETPUUYECKUX NOHATUH.
AKTYyaJIu3upoBaTh (QakTbl 1 METOIbI
IUIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHH.

PemaTts cTrepeomMeTpuueckue 3a1avuu,
CBSI3aHHBIEC C COOTHOIIIEHUEM 00BEMOB
¥ TIOBEPXHOCTEH MOJOOHBIX TEJ B
MpPOCTPAHCTBE.

MopenupoBaTh peajibHbIE CUTYallud Ha
SI3BIKET€OMETPHUHU, UCCIIEIOBATH
MOCTPOSHHBIE MOJIEJIN C UCIIOJIb30BaHUEM
reOMETPUUECKUX TTOHITHH

BekTopsl n
KOOPAWHATHIB
NMpOCTPaHCTBE

10

BekTop Ha IMJIOCKOCTH U B
npoctpancTBe. CI0KEeHNE U BbIUUTAHUE
BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha
gucio. Paznokenne BeKkTopa 10 TPEM
HEKOMILTaHapHbIM BeKTopaM. [IpaBuio

AKTyaJu3upoBaTh QakThl 1 METObI
IUIAHUMETPUH, PEJICBAaHTHBIC TEME,
NPOBOJAUTH aHAJIOTHH.

OnepupoBaTh MOHATHEM BEKTOp B
MIPOCTPAH CTBE.
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napajuieJenunena.
Peinenne 3aga4, CBSI3aHHBIX C
OpUMEHEHHUEM TIpaBUJI NeUCTBUMN C
BEKTOpPaMHM.

[IpssmoyronpHasi cucreMa KOOPIWHAT B
npoctpancte. KoopauHaTtsl BeKTOpa.
IIpocreiiue 3agaum B KOOpAUHATAX.
VYron mexnay BekTopamu. CKarsipHOE
MIPOU3BEACHUE BEKTOPOB. Briuncienue
YTIIOB MEXY TIPSIMBIMH U TIJIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBINH METOM TIPHU
pEIIeHUH TEOMETPUISCKUX 3a]1ad

DopMyIMPOBATH MIPABHUIIO
napauieenuneIanpu CI0XKeHUN

BEKTOPOB.
CkiaJabIBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOpP Ha YHCIIO.

N3y4aTh OCHOBHBIE CBOMCTBA 3TUX
onepauuid. laBaTb onpenecicHue
OpsIMOYTOJIBHOW CUCTEMBI KOOPAUHAT B
OpPOCTPAHCTBE.

BoIpa3uTh KOOpJAWHATHI BEKTOpPA YEPE3
KOOpPJMHATHI €ro KOHLOB.

BbIBOAUTH, HCN0JIB30BATH (POPMYJTY
JUTMHBI BEKTOPA U PACCTOSIHUSL MEXKIY
TOYKaMu. BeIpaxkarhb ckajsipHOE
MNPOU3BEACHUE BEKTOPOB YEPE3 UX
KOOPAWHATHI, BBIYUCIIATH YIrOJI MEXKIY
ABYMsI BEKTOpaMU, ABYMsI MIPSIMBIMU.
Haxoaurhb yroj Mexay NpsiMoi u
IJIOCKOCTBIO, YTOJI MEXAY ABYMS
TUTOCKOCTSIMH aHAJIUTUYECKUMU
METOJIaMMU.

BbiBOAUTH, HCII0JB30BATH GOPMY.JTy
paccTOsiHUSI OT TOYKHU JO IJIOCKOCTH

IMoBTOpEHUE,
00001IeHNE

H CHCTeMATHU3al A
3HAHUH

OcHoBHBIE PUTYPBI, (PAKTBI, TEOPEMBI
Kypca IJIaHUMETPHUH. 3a1auu
IUIAHUMETPUH U METOABI UX PELICHUSI.

OcHoBHBIE PUTYPBHI, (PAKTHI, TEOPEMBI
Kypca CTepeoOMEeTPHUH. 3a1auu
CTEPEOMETPHUHU U METOJIbI UX PEIICHUS

Pemathb npocreiine 3ajiauu Ha
HaXO0XACHUE IJIUH U yTJIOB B
reoMeTpudecKux (purypax, IpuMeHsTh
Teopemy [Tudaropa, TeopemMbl CUHYCOB
U KOCUHYCOB.

Haxoautp 1UTOIags MHOTOYTOJILHUKA,

Kpyra.
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Pacno3naBaTth 110/100HbBIE (DUTYPHI,
HAXOJWUTh OTHOIIEHUS JJIUH U TIOMIAaAeH.
HUcnoan30BaTh Npu pelICHUA
CTEpEOMETPUUECKUX 3a7a4 (PaKkThl U
METObI MJIAHUMETPUH

OBIIEE
KOJIMYECTBO
YACOB I10
MMPOTPAMME
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATHCTHKA»

MNOSACHUTEJIbHASA 3AITUCKA

VY4ueOHbIll Kypc «BeposSTHOCTh M CTaTUCTHKa» 0a30BOTO
YPOBHSI SIBJISIETCSl TMPOJODKEHHEM M PAa3BUTHEM OJHOMMEHHOTO
yqeOHOro Kypca 0a30BOro  ypoBHS  OCHOBHOIO  OOIIEro
oOpa3oBanus. Y4eOHBIN Kypc MNpeaHa3HadyeH s (OPMHPOBAHUS
y OOyYaromuxcsi CTaTUCTHYECKOW KYJIbTYPhl U TIOHUMAHHS POJIH
TEOPHH BEPOATHOCTEH KaK MaTeMaTH4YecKOro WHCTPYMEHTa IJis
U3yUYEHHs CIIy4alHBIX COOBITHIA, BETMYMH W mporeccoB. [lpu
W3YYCHHH y4eOHOro Kypca o00OramarTcs PeICTaBICHHS
yUYAIIUXCSl O METOJaxX HCCICIOBAaHMUS HM3MEHYMBOTO  MHPA,
pa3BUBaeTCs MOHUMaHHe 3HaYMMOCTHU u 00IIHOCTH
MaTeMaTHYECKUX METOJIOB IMO3HAHHUS KaK HEOThEMJIEMOW YacTH
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PCHHUS.

ConeprkaHue yueOHOTO Kypca HalpaBJCHO Ha 3aKpeIUICHUE
3HAHUH, TOJTYYEHHBIX TPU W3YYEHUH Kypca Ha YPOBHE OCHOBHOTO
o0rrero oOpa3oBaHusi, U Ha Pa3BUTHUE TPEACTABICHUN O CIy4ailHbIX
BEJIMYMHAX M B3aUMOCBSI3SIX MEXKIy HHUMH Ha BaKHBIX HpUMEpax,
CIOKETBl KOTOPBIX TOYEPHHYTHI M3 OKpyXawouero Mupa. B
pesyapTare y  oOydamomuxcs — JODKHO — chopMupoBaThCs
npe/cTaBieHue O Haubosiee YHNOTPeOUTENBHBIX M OOLIMX
MaTeMaTHYECKUX  MOJEISIX, HCIONB3YEMBIX  JUIS  ONHCAHUS
AQHTPONIOMETPHYECKUX " JneMorpapuuecKux BEJIMYHH,
MOTPEIIHOCTEH B Pa3IMYHOTO POJia HM3MEPEHHSIX, UIUTEIbHOCTH
0€30TKa3HOM pPabOThl TEXHUUYECKUX YCTPOMCTB, XapaKTEPHUCTUK
MaCCOBBIX SIBJICHHI U TIPOIIECCOB B OOIIECTBE.

B cooTBeTcTBMM € YyKa3aHHBIMH LEISIMH B CTPYKType
yu4eOHOTO Kypca «BeposSTHOCTP ¥ CTaTUCTHKA» [UIS YPOBHS
cpeaHero obimero obpa3oBaHHs Ha 0a30BOM YpPOBHE BBIICICHBI
CIIEAYIOIIME OCHOBHBIE cojepkaTenbHble JHUH: «CirydaiiHble
COOBITHS W BEpOSTHOCTHY», «CiydailHble BEIWYMHBI W 3aKOH
OOJIBIITUX YHUCEI».

BaxHylo dYacTte yuyeOHOro Kypca 3aHMMAaeT M3y4YEeHUE
Te€OMETPUYECKOTO 1 OMHOMHAIILHOTO PacIpe/IeIeHHi 1 3HAKOMCTBO
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C UX HENpPEPBHIBHBIMU aHAJIOTaMH — MIOKa3aTEIbHBIM U HOPMAJIbHBIM
pacripeieIeHUsIMH.

Copepxannie muHuu «CiydaifHble COOBITUS U BEPOSTHOCTH»
CIIY’)KAT OCHOBOM s  (OPMHpPOBAHUS TPEACTABICHUH O
pacrpeieieHud BEpPOATHOCTEH MEXIy 3HAueHUSMU CIy4YaiHbIX
BEJIMYMH, a TaK)Ke 3Ta JIMHUS HE0OXOoanMa Kak 0a3a JUis W3ydeHUs
3aKkOoHa  OonplIMX 4ucel —  (yHAAMEHTAJIbHOTO  3aKOHa,
NEHCTBYIOIIEr0 B TpUpPOAE€ W OOIMIECTBE M HMMEIOMIETO
MaTemMatuueckyro Qopmanuzanuio. CaMm 3akoH OOJBIIMX YHCENT
npeyiaraeTcsi B O3HAKOMUTENBHOW (QopMe ¢ MUHUMAIbHBIM
UCIIOJIb30BaHUEM MaTeMaTH4YecKoro popmanusma.

Tembl, cBsi3aHHBIE C  HENPEPHIBHBIMH  CIyYaiHBIMH
BEJIMYMHAMU, aKIIEHTUPYIOT BHUMaHUE 00y4YarouXcsi Ha OMUCAaHUU
U W3YyYCHHH CIIy9allHBIX SBJICHUI C TOMOIIBIO HEMPEPBIBHBIX
¢byuknuii. OCHOBHOE BHHMMAaHHME YAENSAETCS IOKa3aTelbHOMY
HOPMAJIbHOMY  paclpeleNieHusiM, TpPH 3TOM  HPEAIoaraercs
O3HAKOMUTEIIbHOE HW3Y4YeHHE Marepuana 0e3 0Ka3aTelbCTB
IpUMEHSEMBIX (DaKTOB.

OOmiee YUCIO YacoB, PEKOMEHJIOBAHHBIX JISI HU3YUYCHHS
yuebHOoro kypca «BeposiTHOCTh U cratuctuka» — 68 yacos: B 10
knacce — 34 vaca (1 gac B Hegento), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

10 xknacc

[IpencraBneHne AaHHBIX ¢ MOMOIIBIO TaOIMIl U TUATPAMM .
Cpennee apudmerndeckoe, MeanaHa, HauOOJIbIlIee U HAUMEHbIIIEE
3HaYeHUs, pa3Max, JUCHEepPCHs M CTaHAApPTHOE OTKJIOHEHHE
YHCIJIOBBIX HAOOPOB.

CrayuaiiHple  SKCIEpUMEHTHl  (ONBITBI) M CllydyaiiHble
coObITHs. DyeMeHTapHble CcOObBITHA (HMcXoabl). BeposTHOCTDH
ciyyaifHoro coObITusi. BIM30CcTh YacTOTHI U BEPOSTHOCTH COOBITHIA.
CnydJaiiHble OIBITBI C PAaBHOBO3MOXXHBIMH  DJIEMEHTapHBIMA
COOBITUSIMH. BepositHocTH COOBITHIA B OTIBITAaX c
PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu Hajx COOBITHSMM: MEpeceueHue, oO0beIUHEHHE,
MIPOTHUBOIIOJOXKHBIE CcOObITHA. Jluarpammer Oiinepa. dopmyna
CJIO’KEHUS BEPOSITHOCTEH.
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VYcinoBHass  BEpOSTHOCTh.  YMHOXEHHUE  BEPOSITHOCTEH.
HepeBo  cnywaiiHoro  3kcrepumenta.  Dopmyna  MOJHOU
BepoATHOCTH. HezaBucumMbie cOOBITHS.

KomOunatopHoe mnpaBmio ymHOXeHUs. llepecTraHoBKH U
dakTopua. Uucno coderaHui. Tpeyronsuuk  Ilackans.
®opmyna 6uHoma HeroToHa.

bunapuplii ciaydaliHBI ONBIT (MCIBITAaHUE), YCIEX U
Heynaua. HesaBucumbie wucnbitanus. Cepust  HE3aBUCUMBIX
UCIBITaHUH 110 nepBoro ycnexa. Cepusi HE3aBUCUMBIX HCIBITAHUM
bepuymn.

CinyualiHas BenuuuHa. PacrnpeneneHue  BEpOSITHOCTEH.
[uarpamma pacnpenenenus. llpumepsl pacnpeneneHuii, B TOM
qrclie, FeOMETPUIECKOe U OMHOMHUAIIBHOE.

11 xknace

UucnoBble  XapakTEpUCTUKH  CIy4alHBIX  BEJIMYUH:
MaTeMaTUYeCKOE  OXKMJaHWEe, JUCHepcus M CTaHAApTHOE
oTkJIoHeHHe. [Ipumepsl IpUMEHEHUsI MaTEMaTUYECKOTO 0XKUIaHuS,
B TOM YHCJIE B 3aJ]a4ax U3 IIOBCEJIHEBHOM XU3HU. MaTtemarnyeckoe
OXXyuJaHue OuHApHON ciy4ailHOW BenuuuMHbl. Maremarnyeckoe
OXKMJAaHUE CyYMMbl CIydalHBIX BEJWYMH. Maremarnueckoe
OXXKHMJAaHUE W JUCHEepPCUs TE€OMETPUYECKOr0 M OMHOMMAIBLHOTO
pacupeneeHui.

3akoH OOJIBLIIMX YHMCENl M €ro pojib B Hayke, MpUpoJe U
oOmiectBe. BEIOOPOUYHBIN METO/T UCCIIEIOBAHMIA.

[IpuMepsl HenpepsIBHBIX CilydailHbIX BenuduH. [loHATHE O
IUIOTHOCTU paclpeeneHus. 3aJaun, IpUBOIALIME K HOPMAIbHOMY
pactpeaenenuto. IIoHsaTHE 0 HOPMAIBHOM pacipeieIeHUN.

INPEAMETHBIE PE3YJIbTATHI

[IpenmerHsbie pe3ysbTaThl OCBOEHUS Kypca «BeposTHOCTh U
cratructukay B 10-11 kmaccax OpHEHTHPOBAaHbI Ha JOCTHUKEHUE
YPOBHS MaTeMaTH4eCKOW T'PaMOTHOCTH, HEOOXOIMUMOTO IS
YCHENIHOTO PEeIIeHUs 3a7a4 W Tpo0ieM B peadbHOM KHU3HU WU
CO3JIaHUE YCIOBUU JUTsl X OOIIEKYIBTYPHOTO PAa3BUTHSI.

K xonmy oOyuenust B 10 kiacce oOyyaromuicsi MOJy4UT
CJIEAYIOIIME IPEMETHBIE PE3YIIbTaThI:
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>
>

YUTATh ¥ CTPOUTH TAOIMIIBI U AUATPAMMBI;

OTIEpPHPOBAThH MOHATHAMU: CpenHee apuMeTHueckoe, MeIuaHa,
HauOoJplllee, HaMMEHbIIEe 3HA4YeHHEe, pa3Max MacCcHUBa
YHCJIOBBIX JIaHHBIX;

ONEpPUPOBATH MOHATUAMU: CIyYalHbIM SKCHEPUMEHT (OIbIT) U
cilyyaifHoe COOBITHE, JJIEMEHTapHOE COOBITHE (dJIeMEHTapHBIN
UCXO0J1) CIy4alHOTO OIbITA, HAXOJUTh BEPOSATHOCTH B OIBITaX C
PaBHOBO3MOXHBIMU  CIIy4alHBIMH COOBITHUSIMH, HAXOJIUTh U
CpPaBHUBATb BEPOSTHOCTH COOBITMH B H3YyYEHHBIX CIy4alHBIX
IKCIEPUMEHTAX;

HaxXoauTh M  (OPMYJIHPOBaTH COOBITHS: IEpecedeHue u
00BbeIMHEHNE JAHHBIX COOBITHIA, COOBITHE, MPOTHBOIOJIOXKHOE
JAHHOMY COOBITHIO, IOJIb30BaThcd AMarpamMmMamu Oiiepa U
(bopMyJI0i1 CII0’KEHUSI BEPOATHOCTEN IIPU PEILICHUH 3a/1ay;
OIIEpUPOBATh MOHATUAMU: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIE
COOBITHS, HAXOAUTh BEPOATHOCTHM C IIOMOIIbIO IpaBuia
YMHOXEHHMS, C TOMOLIBIO AEPEBA CIIY4alHOT'O OIIbITA;

IPUMEHATh KOMOMHATOPHOE MPAaBUIIO YMHOXKEHHUS PU pELICHUN
3ajad4;

OIIepupOBATH HOHSITUAMU: UCIBITaHUE, HE3aBHCHUMBbIE
WCIBITAaHUS, CEpPUsl MCIBITAHWM, yClleX M HeyJada, HAaXOIWUThb
BEPOATHOCTH COOBITHII B CEpUM HE3aBUCHUMBIX HCIIBITAHUN 0
NEpBOT0 yclexa, HaXOAWTh BEPOATHOCTH COOBITHI B cepun
ucHbITaHui bepryiu;

OIIEpUPOBATh MOHATHAMU: CIIy4aiiHas BEJIMYMHA, PACIIPEICICHNAE
BEPOSTHOCTEH, IMarpaMma pacipeesIeHus..

K konny oOyuenus B 11 kiacce oOydaromuiicss MOIYyYUT

CJIeaAyromue NpeaIMETHBIC PE3YJIbTAThI:

>

>

CPaBHMBATh BEPOSTHOCTH 3HAYEHUW CIIy4YalHOW BEJMYHHBI MO
paCIIpPEIETIECHUIO UK C IOMOLIBIO IUATPAMM;

ONEpUpPOBaTh  MOHATHEM  MaTEMAaTHYECKOrO0  OXHUIaHUS,
MPUBOJIUTh TPUMEPBI, KAK MPUMEHSETCS MaTeMaTUYECKOE
0KUJAHUE CIy4YallHOW BEJIMYMHBI HAXOIUTh MAaTEMaTHYECKOE
0KUJAHUE 110 JTaHHOMY PaCIpEIEICHHUIO;

UMETh MPEJCTABIEHUE O 3aKOHE OOJIBIINX YUCET;

MMEThb  NOPEACTABICHHE O HOPMAJbHOM  PaCIPEICICHHH.
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TEMATHUYECKOE NNAHUPOBAHUE
10 knacc (34 4)

Ha3Banue pa3gesa
(Tembl) Kypca

KoJa-Bo
4acoB

OcHoBHoOe cojepikaHue pasjiesia
(Tembl)

OcHOBHbIE BH/bI 1eATEIbHOCTH
00yyarIuxcst

IIpencrasiienne lpesicTapiaeHne JaHHbIX C HOMOIIBIO | J3pjekaTh HH(OPMALMIO U3 TAGIHI 1
AaHHBIX 4 Tabuun 1 aguarpamm. Cpenxee JIarpaMM, MCIoJb30BaTh TaOIUIIbl U
U omucaTe/ibHast apudMeTHYECKOe, MeIHaHa, JMATPAMMBIUTSL IPE/CTaBICHUs
CTAaTHCTHKA HauboJIbIIee U HAUMEHbIIEE 3HAYEHHUS, | craTucTHYecKnX NaHHbIX. HaXoauTh
pasMax, IuCHepCHs, CTaHIapTHOC onucaTreJIbHbIe XapaKTePHUCTUKHU JaHHBIX.
OTKJIOHCHHE YHMCIIOBBIX HAGOPOB BbIaBHIraTh, KPpUTHKOBATH THIIOTE3BI O
XapakTepe cilyd4aiiHOW U3MEHYHUBOCTHU U
onpenersiromux e€ pakrTopax
Cayuaiinbie CrayyailHble SKCIIEPUMEHTHI (OMBITHI) BeiieasiTe Ha IpUMepax CilydaiHble
ONBITHI 3 U CIydaiiHble COOBITHS. DIIEMEHTApHBIE | COOBITUAB ONMMCAHHOM CIIy4aifHOM OIIBITE.

M CJIy4aliHbIe
COOBITHS, ONBITHI
C PABHOBO3MOK-
HBIMU
3JIeMEeHTAPHbIMHU
HCX0AaMu

coObITHs (MCXO0/IBbI). BeposTHOCTH
ciny4aiHOTO CcOOBITHS. BeposTHOCTH
COOBITHH B OIBITaxX C
PaBHOBO3MOKHBIMU 3JICMEHTAPHBIMHU
COOBITHSIMH.

IIpakTnueckas padora

DopmMyaMpoOBaTh yCIOBUS

MPOBEJICHUS CIYyYalHOT' O OIIbITA.
HaxoauTh BEpOSITHOCTH COOBITHU B
OIBITAaX C PABHOBO3MO>XHBIMHU HUCXOJIaMHU.

MopeaupoBaTh ONBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
UCXOJaMU B XOJI€ TIPAKTUICCKON pabOoThI
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YciaoBunan
BEpPOSITHOCTD,
JAEpeBo cly4an-
HOT'0 ONbITA,
¢opmyiia nosHoOM
BEPOSITHOCTH U

VY c0BHAsE BEPOSITHOCTD. Y MHOXKEHUE
BeposiTHOCTEH. JlepeBo ciay4aliHOro
skcrepuMenTa. @opMyiia MOJIHOU
BeposiTHOCTH. He3aBucumble coOBITHS

PemaTh 3a1aun Ha HAXOXKJICHUE
BEPOSATHOCTEH COOBITHI, B TOM YHCIIC
YCJIOBHBIX C IIOMOIIBIO JIEpeBa CIy4ailHOTO
OITBITA.

OnpeaensaTs HE3aBUCUMOCTH

coOBITHI TI0 hOpMyJIEe U IO

He3aBHCHUMOCTh OpTaHU3alMU CIy4YalHOrO ONbITa
co0bITHIl
DJleMeHThbI KomOunaropaoe npaBuwio ymMmHOXKeHUs. | Mcnmosib30BaTh NPpaBWIoO YMHOXKEHHS TSI
KOMOUHATOPUKHU [lepecranoBku u pakropuan. Yucio MepeYncIICcHUsT COOBITUH B CIly4yaiiHOM
couetanuil. TpeyronsHuk [lackas. OIIBITE.
®opmyna 6unoma HeroToHa IToab3oBaThCs GopMyIION 1
TpeyronpHUKOM Ilackans mis onpeneneHus
4YHCJIa COYCTAHUMU
Cepun buHapHBIN CilydyallHBINA OIIBIT Pa3duBaTh Cl0XXHBIE SKCIIEPUMEHTHI Ha
MOCJIe10BaTeIbHBIX (ucoeITaHue), yCIlex U Heyiaya. OTJIEIIbHBIE UCITBITAHUS.
HCIIBITAHUIA HezaBucumseie ucneiranus. Cepust OcBauBaTh NMOHATHSA. HCIBITAHUE, CEPUS

HE3aBUCUMBIX UCTIBITAHUMN 10
nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUMN
bepnynn.

IIpakTnueckas padora ¢
HMCIIOJIb30BaHUEM 3JIEKTPOHHBIX
TabIHUI]

He3aBUCHUMBIX MCHBITAHUM.

IIpuBOAUTH NPUMEPBI CEPUM HE3AaBUCUMBIX
HCIIBITAHUH.

Pemath 3a1a4n Ha NOKWCK BEPOSITHOCTEM
COOBITHI B CEpUU UCIBITAHUH IO TIEPBOTO
ycIiexa U B CEpUsIX UCHBITaHUU
bepnyinu.

H3yyaTh B X0/e NPaKTUYECKOH padoThI

C MCMOJIL30BaHUEM 3JICKTPOHHBIX TaOJIUI]
BEPOSITHOCTH COOBITUH B CEPUIX
HE3aBHUCHUMBIX UCITBITAHUM




€9

Cayuaiinble CnyuaiiHasi BeIW4YMHA. OcBauBaTh NOHATHA: CIyJaiiHas
BeJIMYUHBI U 6 Pacnpenenenue BeposiTHOCTEH. BEJIMYMHA, pacupeeseHue, Tadnuna
pacnpeneneHust Hunarpamma pacmpeneneHus. pacrpeneneHusi, IuarpaMmma pacupeaesieHus.
CyMMa U IpOU3BEIEHHE CITyYailHbIX TIpuBOANTL IPUMEPDI PACTIPE/ICTICHUH, B
sesninuuH. [Ipumepsl pacnpenenenuii, p | TOMTHCIC TCOMETPUICCKOTO 1
TOM 4YHCIIE FEOMETPUYECKOE U OnHOMHANILHOTO. .
GHHOMHATLHOE CpaBHMBATB paclpeieICHUs] CITyYalHbIX
BEJIMYHUH.
HaxoauThs 3Hauy€eHUSI CyMMBI U
MIPOU3BEICHUS CITyYaliHbIX BEJIUYNH.
CTpouTh U pacno3HaBaTh
reoMeTpuyeckoen OMHOMHUAIIBHOE
pacnpeeneHue
O0o001menue u OmnucarenbHas CTaTUCTHKA. HoBTOpPATH H3YyCHHOC 1 BBICTPAUBATDH
CHCTEeMATH3ANHUS S CiyuaiiHble ONBITH U BEPOSTHOCTU CUCTEMY 3HAHUH
3HAHUMH CIy4alHbIX cOObITHH. Onepanuy Hal
COOBITHSIMH. DJI€MEHTBI
KOMOMHATOPHUKH, CEPUN HE3aBUCUMBIX
HUCOBITAaHUUN
OBLIEE
KOJIMYECTBO 34
YACOB MO

INPOI'PAMME




11 knacc (34 4)

HaszBanue pa3nena | Kosa-Bo OcHOBHOe co/iep:KaHue pa3jesa OcHOBHBIE BHIBI JeATEILHOCTH
(TeMBI) Kypca yacoB (TeM];.I) OﬁyanOHIHXCﬂ
MaremaTuieckoe IIpumepsl IpUMEHEHUS OcBauBaTh NOHSATHE MaTEeMaTHYCCKOTO
OKUTaHue 4 MaTEMATUYECKOIO OXXHUIaHUI OXUITAHUS.
CcIyqanHoO# (cTpaxoBanue, J10TEpE). IIpuBOaAUTH U 00CYKIAATH TIPUMEPHI
BEJIN'THHBI MaremaTnyecKkoe 0KHUIaHUE CyMMBI IIPUMEHEHUSI MAaTEMaTUUECKOTO OXKUIAHUS.
CIIy4aillHbIX BEJIMYUH. BriunciaTs MaTeMaTHYECKOE OKUJAHUE.
MartemaTnueckoe OKHIaHUC Hcnoap30BaTh NOHITHE
reoOMEeTPUIESCKOTO U MaTeMaTHYECKOI0 OKUIaHUSI U €TI0
OGUHOMHAIBLHOTO pacIpeaeIeHUM CBOMCTBA NPH PELICHUH 3aadY.
HaxoauTthb 1o M3BECTHBIM (PopMyIam
MaTEMaTUYECKOE OKUAAHUE CYMMBI
g CIIy4YailHbIX BEIIMYUH.
HaxoauThb 1o W3BECTHBIM (pOopMyam
MAaTEMAaTUUYECKUE OXUAHUS CIyYalHBIX
BEJIUYHMH, UMEIOIIUX F'€OMETPUUECKOE U
OMHOMHAJIBHOS pacHpeICICHHUS
Hucnepcus u Hucnepcus u crangapTHOE OcBauBaTh MOHATHUS: JUCTICPCHSI,
CTaHJAApPTHOE 4 OTKJIOHEeHHue. Jlucnepcuu CTaHAApTHOE OTKJIOHEHUE CIIy4yailHOM
OTKJIOHEHHE TE€OMETPUUECKOTO U OMHOMHAITLHOTO BEJIMYHHBI,
cay4daiiHoi pacrpeneneHus. Haxoaursb J1UCIIEPCHUIO TI0 PACIPE/IETIEHHIO.
BCJINYUNHBI HpaKTI/IquKaSI pa6oTa C HaXOIII/ITb I10 U3BCCTHBIM (l)OpMyJ'IaM

HMCIIOJIb30BAHUEM 3JICKTPOHHBIX
TabJInI

JIUCIIEPCUIO0 TEOMETPUUECKOTO U
OMHOMUAIILHOTO PACIIPEJICIICHUS, B TOM
YHCJIe B XOJI€ MPAKTUYECKON paboThI C
HICTIOJIb30BaHUEM DJISKTPOHHBIX TAOJIHUIL
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3akoH 00JbLIINX
quceJl

3aKoH OOJBIINX YHCEN.
Br16opounsIit MeTOI MCCIEIOBAHUHN.
IIpakTaeckast pabora ¢
HCTIOIb30BaHUEM 3JIEKTPOHHBIX
TabJInL

3HAKOMHUTBCS C BEIOOPOYHBIM METOJIOM
WCCIIEJOBAHUS COBOKYITHOCTH JAHHBIX .
HN3yuaThb B X0/€ MpakTUIECKON pabOTHI

C HMCMOJIL30BAaHUEM IJIEKTPOHHBIX TaOJIHI]
MPUMEHECHHUE BLIOOPOYHOTO METO1a
HUCCJIICIOBAHUS

HenpepbiBHbIE IIpumepsl HENIPEPBIBHBIX CIyYalHBIX OcBauBaTh IMOHSTHSI: HETIPEPbIBHAS
cJy4yaiiHble BenurH. OyHKIMS TUIOTHOCTHU ciy4daiiHasl BE€JIMYMHA, HENIPEPBIBHOE
BeJIMYMHbI pacnpeneneHus. PaBHomepHoe pacupenenenue, PyHKOUS TUIOTHOCTH
(pacmipenesienust) pacrnpeneieHue U ero CBOMCTBA. BEPOSATHOCTH.

IIpuBoaUTH NpUMEPHl HENMPEPBIBHBIX

CIIy4YalHBIX BEJIMYMH.

HaxoauThb BEpOATHOCTH COOBITHH TI0

JTaHHO# (PYHKIIMH MIIOTHOCTH, B TOM UHCJIIE

PaBHOMEPHOTO pacupeiesIeHUs
HOpMaﬂbﬂoe 3az(aq1/1, OPUBOIAIINEC K HOPMAJIBbHOMY OcBanBaTh IIOHSTUS: HOPpMAJIbHOC
pacnpeeJie Hust pacnpenenenuto. OyHKIUS MJIOTHOCTU | pacHpeneiiEeHuE.

U CBOWMCTBA HOPMAaJIHLHOTO
pachpeeseHusl.

ITpakTuyeckast pabora ¢
HMCTIOJIE30BAHUEM DJIEKTPOHHBIX
TabJINL]

BbiaeJasaTh 10 ONKUCAaHUIO CIIyYalHbIE
BEJIMYUHBI, pacnpencaEHHbIE IO
HOPMaJbHOMY 3aKOHY.

IlpuBoaUTHL NpUMePHI 3a7a4, TTPUBOISIIIINX
K HOPMAaJIbHOMY pPacIpeIeICHUIO.
Haxoautk 4ncioBble XapaKTE€pPUCTUKHU
HOPMaJbHOI'O paclpecaeHus 110
U3BECTHBIM (hOpMYyJIaMm.

PemaTsp 3a51a4yu, CBSI3aHHBIE C
OPUMEHEHHUEM CBOMCTB HOPMaJIbHOTO
pacnpeneneHuii, B TOM YHUCJIE C
HWICTIOJIb30BAHUEM JICKTPOHHBIX TaOJHI]




99

IHoBTOpEHME,

IIpencraBieHue JaHHBIX C MTOMOIILIO

HOBTOpﬂTb MU3YYCHHOC U BBICTpanBaTh

06o0menne 19 | Tabnuu ¥ gEarpaMm, onMcaTeabHas CHCTEMY 3HAHUI

H cucTeMaTH3aust CTaTHCTHKA, OIBITHI C

SHaHuH PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMHU
COOBITUSIMU, BEIYHUCIIEHUE
BEPOSATHOCTEN COOBITHIA ¢
npuMeHeHreM (GOpMyIl U rpadHIecKUuX
METO0B (KOOpAMHATHAS MPIMas,
JIepeBo, uarpamma Jinepa),
CllydyaillHbl€ BEJIMYMHBI U
pacrpeneiaeHus, MaTeMaTUYeCKOe
OKUJIAaHUE CIIy4YalHOI BEJIUYUHBI

OBILEE

KOJIMYECTBO 34

YACOB 11O

INPOI'PAMME







TEMATHYECKOE IINTAHUPOBAHHUE

TemaTtuueckoe IIJIAaHUPOBAHUEC I10 anre6pe W HadaJlaM aHajau3a AJIsd 10 - 11 - X KJIaCCOB COCTaBJIEHO C Y4ueTOM pa6oqel71 IMporpaMmbl

BOCTIIUTAaHUS. BocmHTaTeNbHBINA MOTCHIMAN JAHHOTO y4eOHOTrOo MpeaMeTa OO0eCHeurBaeT pealn3aluio CISAYIONINX IEJIEBBIX MPHOPUTETOB
Bocniutanus ooyyatomuxcs COO:

1.

2.

9.

Pa3BuTHE IICHHOCTHOTO OTHOIIEHUS K TPYAy KaK OCHOBHOMY CIIOCOOY JOCTHKCHHS YKHU3HECHHOTO OJIArOMOIYYHs YelIOBeKa, 3aJI0Ty €ro
YCIELIHOTO NMPO(PECCUOHAIBHOIO CaMOOMPE/ICIICHUS U OLYIIEHUS YBEPEHHOCTH B 3aBTPAIIIHEM JHE.

Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K cBoeMy OTeuecTBy, cBOei Manoi u Oomnbiioi PomnHe Kak MecTy, B KOTOPOM YEJIOBEK BBIPOC H
MO3HAJI MIEPBBIE PAIOCTU U HEYJauu, KOTOpas 3aBellaHa eMy MpeAKaMu U KOTOPYIO HY>KHO oOeperarsb.

. Pa3purne HCHHOCTHOI'O OTHOLICHHUA K HNPUPOJAC KaK MCTOYHUKY KM3HH Ha 3GMJIG, OCHOBC CaMOro €€ CyuicCTBoBaHusl, HY)KI[aIOLLIeﬁCSI B

3alIMTC U IMOCTOAHHOM BHUMAaHHU CO CTOPOHBI YCJIOBCKA.

. Pa3BuTHE LIEHHOCTHOTO OTHOIICHHS K 3HAHUSAM KaK HMHTEUICKTYaJIbHOMY pecypcy, oOecredmBaroneMy Oyaylee 4YelOBeKa, Kak

pe3yibTaTy KpOIIOTIMBOI'O, HO YBJICKATCIBHOI'O yqe6H0ro Tpyaa.

. Pa3BuTHE 1IEHHOCTHOTO OTHOIICHMUS] K 3HAHUSM KaK HMHTEIUIEKTYaJIbHOMY pecypcy, oOecreuuBaroiieMy Oynayliee 4YelioBeKa, Kak

pe3yiibTaTy KpOIOTINBOI'O, HO YBJICKATCIBHOI'O yqe6H0ro Tpyaa.

. YCTaHOBJICHHE [IOBEPUTEIBHBIX OTHOHICHWH ¢ OOy4YaromMMUCS, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHITHIO OOYYaIOUIMMHUCS

TpeOoBaHUIl U MPOCHO yuUTEINsl, MPUBJICUCHUIO UX BHUMAHUSA K 00CYyX/IaeMoil Ha ypoke MH(OpMAaIMK, aKTUBAIIUU WX TMO3HABATEIHHOU
EATEILHOCTH.

.H06Y)KI[6HI/IG 06y11a10u1nxc;1 CO6J'II-O,Z[8.TB Ha YPOKC O6H_[6HpI/IH$ITBIC HOPMBI IIOBCIACHH:, IIpaBHJIa O6H.I€HI/I${ CO CTapmiuMu H

CBCPCTHUKAMU, NPUHIHUIIbLI y‘-IG6HOI>i AUCHUILIMHBI U CaMOOpraHu3aluu.

. HpI/IBJ'IeLIeHI/IC BHUMAHMUS yUalllUXCs K ICHHOCTHOMY ACIICKTY M3YyYaCMbIX Ha YPOKax SIBIICHUI pCaJIbHOIO MUpa, OpraHru3anusl ux pa6OTLI

C MOoJydyaeMOW Ha YpPOKE€ COLMAIBbHO 3HAYMMOW HMHQOpManue — HWHUIMUPOBAHHE €€ OOCYKICHHS, BBICKA3bIBAHUS OOYJArOITUMUCS
CBOET0 MHEHHUS IO €€ MOBOTY, BEIPAOOTKH CBOETO K HEW OTHOIICHHS.

Hcnonp30BaHne BOCIMTATENbHBIX BO3MOXKHOCTEH COJEpKaHUS Yy4yeOHOro mnpeaMera uyepe3 MoA00p COOTBETCTBYIOLIMX 3ajiad JUlst
pelieHus, IpoOIEeMHBIX CUTYAIUi A7 00CYXACHHsI B KJ1acce.

10. IlpumeHeHne Ha YpOKE WHTEPAKTUBHBIX (OPM pabOTHI C 00YJAIONMMHUCS: HHTEIIEKTYAIBHBIX UTP, CTUMYJIUPYIOIINX TTO3HABATEIHHYIO

MOTHUBAIMIO 00YYaIOLIMXCs; TUAAKTUYECKOTO TeaTpa, I MOJydeHHbIe Ha YpOKe 3HaHUs OOBITPHIBAIOTCS B T€AaTPaIbHBIX MOCTAHOBKAX;
JTUCKYCCHI, KOTOpBIE Jat0T 00yYaroIIMMCsl BO3MOYXHOCTb ITPUOOPECTH OIBIT BEIEHUSI KOHCTPYKTUBHOTO TUAJIOra; IPYIIIOBOM pabOThI
WK paboThI B Tapax, KOTOpPbIE yyaT 00ydaroMXcsi KOMaHAHOM padoTe 1 B3aMMOAECHCTBHIO C APYTUMH 00yUYaroIIUMUCS.

11. BxirodyeHue B ypOK HIPOBBIX HpPOLEAYP, KOTOpPbIE MOMOTalT MOAJAEPKaTh MOTHBALMIO OOYYarOIMXCS K IOJYYEHHUIO 3HAHHM,

HAJIQ)KMBAHUIO TO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIIEHUHM B Kilacce, MOMOTAlOT YCTAHOBIECHHIO TOOpOXKeIaTelnbHON aTMocdepbl BO
BpEMS ypoOKa.



10 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NPOrpaMMmsblI Bcero Konrporbubie  Ipakririeckie o0pa3oBaTe/bHbIE
padoTshI padoThI pecypeni
MHoxecTBa paliMOHAJIBHBIX U
1 IEWCTBUTENILHBIX uncel. PanoHansHbIe 14 1
yYpaBHEHHS U HEPAaBEHCTBA
5 Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM 5 1
HoKasaresieM
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1 1
WppanmonansHbie ypaBHEHUS! 1 HEPABEHCTBA
Dopmyiibl
4 TpUrOHOMETpUH. T pUroHOMEeTpHUUECKre 22 1
ypaBHEHHS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5 1
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 3




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 1
YpaBHEHHSI U HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHne npou3BOgHON 24 1 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6 1
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI

MHoxecTBO, onepany Hajli MHOXKECTBAMH. 1

Huarpammsl Ditiepa—Benna

Pannonansublie yncna. OObIKHOBEHHBIE U

JECATUYHBIC IPOOH, TPOIICHTHI, 1

OecKOHEYHBIE IEPUOINUECKHUE IPOOH

Apudmerndeckre onepanum ¢

palMoOHATBHBIMH YHUCTIAMHU, 1

peoOpa3oBaHUs YUCIOBBIX BhIPAKEHUIM

[Ipumenenue npobeit 1 NPOLEHTOB IS

pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1

oTpaciell 3HaHUH U peabHOU KU3HU

[Tpumenenue apobeli u MPOIEHTOB AJIs

pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1

OTpaciel 3HaHUM U peanbHOU KU3HU

[ericrBuTenbHble yncia. PanmonanbHble U 1

MPpALMOHATIbHBIE YHCIIa

ApudmeTnueckne onepauu c 1

JIEHCTBUTEIHBIMU YUCIIAMH

[TpuGmxE€HHBIC BEIYMCIICHUS], TPABUIIA

OKPYTJICHUS, IPUKUIKA U OIICHKA 1 1

pe3yJibTaTa BEIYMCIECHUM




ToxnecTBa U TOXKJIECTBEHHBIE

9
npeoOpa3oBaHus
10 VYpaBHeHUEe, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Merona uHTEpBaJIOB
13 Pemenue nensix U ApoOHO-paIMOHATBHBIX
YpaBHEHU U HEPABEHCTB
KonTponbHas padora o Teme "MHOXKeCTBa
14 paLMOHANBHBIX U IECTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHHS U HEPABEHCTB"
15 OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
B3aumuo obpaTHBIC HYHKIIUU
['paduk pynkuuu. O61acTh OnpeeaeHus u
16 MHO>KECTBO 3HaueHu (pyHKIuu. Hynu
¢dbyHkuH. [IpoMe)yTKH 3HAKOTIOCTOSTHCTBA
17 YérHble U HeUETHBIE PYHKIINU
CreneHsb ¢ IeIbIM I0Ka3aTelIeM.
18 CranpmaptHas ¢popma 3armcu
JNIEUCTBUTEIILHOTO UHCIIa
Hcnonb3oBanue noaxossmeii popmbl
19 3aIIMCH JICHCTBUTEIIBHBIX YHUCEI IS
pEIICHHS TPAKTUICCKHUX 33729 U
MIPEJICTABICHUS JTAaHHBIX
CrenenHasi GyHKIUS C HATYpaTbHBIM U
20 LEJIBIM IMoKa3aTeiieM. EE cBolicTBa U
rpadux
21 ApudmeTnieckuii KOpeHb HATYpaIbHOM

CTCIICHU




Apudmernueckuii KOpeHb HaTypaTbHON

22
CTENEHU

93 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJIbHOMU CTEIIEHU

24 CgoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

25 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHON CTENEHU

26 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENeHU

97 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—oil cTeneHu

28 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENeHU

29 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENEeHU

30 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTEIIEHU

31 Pemenne nppanroHaNbHBIX YPABHEHUN U
HEPaBEHCTB

39 Pemienne nppalimoHanbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Pemienne nppamoHaibHBIX YPaBHEHUN U
HEPaBEHCTB

34 Pemenne nppannoHanbHBIX YPAaBHEHUHN U
HEPaBEHCTB

35 Pemienne uppaiimoHaibHBIX YpaBHEHUN U

HEpPaBEHCTB




36

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

37 CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
KonTtponbHas pabora o Teme

38 "ApudmMeTnuecKrii KOpeHb N—0il CTETICHH. 1
HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCUHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

41 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpuveckas OKpyKHOCTb,

43 oTpeiesieHue TPUTOHOMETPHUICCKIX 1
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 OIpEEIIEHNE TPUTOHOMETPUYECKHUX 1
(GYHKIMI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

50 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1

BBIPAKECHUI




[Ipeobpa3zoBanue TPUTOHOMETPUUECKUX

51 . 1
BBIpXEHUI

59 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKCHUM

53 [IpeobpazoBaHre TPUTOHOMETPUYECKUX 1
BBIPAXKEHUM

54 Pemienne TpUroHOMETpUYECKUX YpaBHEHUN 1

55 Pemenre TpuroHOMeTpUYECKUX YpaBHEHUM 1

56 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

57 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1

58 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1

59 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonTponbnas pabota no teme "dopmyst

60 TPUTOHOMETPHUH. TPUTOHOMETPHUYECKHE 1
ypaBHeHuUs"
[TocnenoBaTebHOCTH, CLIOCOOBI 3aJaHUS

61 MOCJIeI0BAaTEIbHOCTEN. MOHOTOHHBIE 1
10CJIEI0BATEIbHOCTH
Apudmernueckasi 1 reoMeTpuyecKas

62 nporpeccuu. Micnonp30BaHNE POTPECCHH 1
JUTSL PeUICHUs] PeaTbHBIX 33124
MPUKIIATHOTO XapaKTepa
beckoneuyHo yObIBaroI1as reoMeTpruecKas

63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBAOIIEH TEOMETPUIECKOM TPOTPECCHH

64 ®opmya CI0KHBIX TPOLEHTOB

65 dopmyiia CII0KHBIX MTPOIEHTOB




O0001enue, cucreMaTA3amus 3HaHUH 3a

66 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIeCKOTO 1
aHanuza 10 kacca
67 Wrorosas KoHTpoJbHAS paboTa 1
O0001Ienre, cUCTEMATH3aLUs 3HAHUH 3a
68 KypcC aJireOpbl ¥ HayaJl MaTeMaTHYeCKOTO 1
aHanuza 10 kacca
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

CreneHb ¢ palrOHAJIBHBIM IIOKAa3aTCJIEM

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa creneHu

[TpeoOpazoBaHue BhIpAXKEHHIA, COIEPIKAIITIX
paloHaIbHbIE CTETICHU

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
paloHaIbHbIE CTETICHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX
palroHaIbHBIE CTETICHH

IToka3zaTennHEIC YpaBHCHHA U HCPABCHCTBA

© 0 N O

IlokazarenpHBIC YpaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

11

Iloxa3aTenbHble ypaBHEHUS U HEPABEHCTBA
[Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U
rpaduk

A R

12

KonTposabHas padora no teme "Crenens ¢
PalMOHATILHBIM [TOKA3aTEIEM.
[TokazarenpHas ¢hyakums. [TokazarensHbIe
YPaBHEHHUS U HEPABEHCTBA"

13
14

Jlorapudm uucna

JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIX
JorapudMbl

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapudmuueckrue ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuusA, €€ CBONWCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpadUKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

97 Tpuronomerpudeckne QyHKINU, HX
cBOIicTBa U rpaduKu

08 Tpuronomerpudeckue GyHKINHU, UX

cBOIicTBa U rpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTtponpsHnast pabora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBa. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepsiBable pyHKINN

35 MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [IpousBoaHas GyHKINU

38 [TpousBoHas GpyHKIMH

39 ['eomeTrpuueckuii 1 GpuU3NYECKUIl CMBICI
MIPOU3BOAHOMN

40 I'eomerpuueckuii u puznIECcKHii CMBICIT
MIPOU3BOAHOM

41 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIUN

42 [Tpou3BoHBIE I€MEHTAPHBIX (PYHKUINN




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
YacTHOTO (DyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMA

45 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH
[IpuMeHeHne Npou3BOIHOM K

46 HCCIIe0BaHNIO (DYHKIIMH HA MOHOTOHHOCTD
U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

47 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U KCTPEMYMBI
[TpuMeHeHne NTPOU3BOJIHOM K

48 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[TpuMeHeHne NTPOU3BOJIHOM K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs (PYHKIIMU Ha OTpe3Ke

51 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3HaueHus QYHKIUU HAa OTPE3Ke

59 HaxoxeHre HanOobIIero 1 HAMMEHbIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

54 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO

3HaueHusl QYHKIUU HAa OTPE3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpoLIecca, 3aJJaHHOTO (popMyoi
WM TpaduKoM

57 KonTtponbHast pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

50 WuTerpain, reomeTpudeckuii U GuU3nIecKuit
CMBICJT MHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICJT MHTETpaja

62 Wurerpan, reomerpuueckuii 1 Gpu3nIecKuit
CMBICII HHTETpajIa

63 Brruucnenue nnTterpana no gpopmyie
Herorona—Jleiibaumna

64 Brruucnenue unTerpana no gopmyie
Herorona—Jleiibaumna

65 Brruucnenue unTerpana no gopmyie
Herorona—JleiiOHuma

66 Brruucnenue nnTerpana no gpopmyie
Herorona—Jleiibaumna

67 CucreMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIBIO




CHUCTEMBI JINHEWHBIX YPABHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
yYpaBHEHU U HEPABEHCTB

Cucremsl COBOKYITHOCTH LECJIbIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

74

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Ucnonb3oBanue rpadukoB GyHKUUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKUUN 715
pEILIEHUs] ypaBHEHUI U CUCTEM

IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PEILICHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o0acTeit
HAyKU U PEAIbHOU KU3HU

78

KonTponbhas pabota no teme "MUuterpan u




ero npuMeHeHus. Cucremsl ypaBHeHU"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peanbHOM KU3HU

80 HarypanbHble U 11e/1ble Yrclia B 3a/1a4ax 13
peaIbHOM KU3HU

81 Harypasbhble u 1ienbie yuca B 3aja4ax u3
pEabHOM KU3HU

82 [Tpu3HaKy AETMMOCTH LETBIX YUCEI

83 [Tpu3HaKK ETUMOCTH LETBIX YHCET

84 [Tpu3HaKu AEITMMOCTH LEIBIX YUCEI

85 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

86 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL
3HAHUU. YpaBHEHUS

88 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

89 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUS

90 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

01 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

92 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

93 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHuil. HepaBeHcTBa

94 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil. HepaBeHcTBa
[ToBTOpeHue, 0600IIEHE, CHUCTEMATU3ALMS

95 ’ ’ 1
3HaHuW. CucTeMbl ypaBHECHUH

9 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. CucTeMbl ypaBHEHUI
[ToBTOpenue, 0000IIEHNE, CHUCTEMATU3ALMS

97 ’ ’ 1
3HaHuil. OyHKUMH
[ToBTOpenne, 0000IIEHUE, CUCTEMATU3ALIUS

98 ’ ’ 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJIBbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa
O0001enne, cucreMaTH3amus 3HaHUH 3a

101 Kypc alnreOpbl ¥ Ha4all MaTeMaTHIECKOTO 1
anammsa 10-11 kmaccos
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTU4eCKOTOo 1
aganusa 10-11 xiraccoB

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Kossarnn F0.M., TkaueBa M.B. n apyrue, AKHIHOHEPHOE OOLIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET









TEMATHYECKOE IINTAHUPOBAHHUE

Tematnueckoe miuanupoBanue mo reomerpuu aiast 10 - 11 - X KIaccoB COCTaBIEHO ¢ y4eToM palboueil mporpaMMbl BOCHHTAHUS.

BocrniuraTenbHbIi MOTEHIMAN JTaHHOTO YYeOHOTO TMpeaMera O0eCleYrBACT PEeaM3alMi0 CICAYIONINX IEIEeBBIX MPUOPUTETOB BOCITUTAHUS
obyuaronuxcst COO:

1.

2.

9.

Pa3BuTHe 1IEGHHOCTHOIO OTHOIIEHUS K TPYyJy KaKk OCHOBHOMY CHOCOOY JAOCTHKEHMsI )KU3HEHHOI'O OJIarornosiydusi 4ejaoBeKa, 3aJIory ero
YCIIEHIHOTO NMPO(ECCHOHAIIEHOTO CaMOOTIPEICICHHUS U OIIYILIEHHs] YBEPEHHOCTH B 3aBTPAILIHEM JTHE.

Pa3BuTHe 1IeHHOCTHOrO OTHOILIEHUS K cBoeMy OtTedecTBy, cBOei Manoi u Oosbliol PoauHe kak mMecTy, B KOTOPOM 4YEJIOBEK BBIPOC U
MIO3HAJI IIEPBBIE PAJIOCTU U HEYJAauu, KOTOpas 3aBellaHa eMy IpeAKaMu U KOTOPYIO HY’KHO oOeperarsb.

. Pa3BuTHE 1IEHHOCTHOIO OTHONIICHUS K IpupoAc Kak MCTOUYHHUKY KU3HU Ha 3eMJ'Ie, OCHOBC CaMOrIo €€ CyluieCTBOBaHUus, HYX(ﬂaIOHlefICH B

3alIUTC U ITOCTOSIHHOM BHUMAHUHN CO CTOPOHBI YCJIOBCKA.

. Pa3BuTHE ILIGHHOCTHOT'O OTHONIICHUS K 3HAHUSIM Kak HHTCJUICKTYAJIIbHOMY PECypCy, O6€CHC‘II/IB8.IOH_ICMY 6yz[ymee YCJIOBCKA, KakK

pe3yabTaTy KPOIOTINBOTO, HO YBIEKATEIHLHOTO y4eOHOTO Tpyaa.

. Pa3BuTHE ILIGHHOCTHOT'O OTHONIICHUS K 3HAHUSIM Kak HHTCJUICKTYAJIIbHOMY PpECypCy, O6€CHC‘II/IB8.IOH_[CMY 6yﬂymee YCJIOBCKA, KakK

pe3yabTaTy KPOIOTINBOTO, HO YBIEKATEIHLHOTO y4eOHOTO Tpy/Ia.

. YCTaHOBJICHUE JAOBCPUTCIIbHBIX OTHOIIICHUH C O6y‘IaIOH_[I/IMI/ICH, CHOCO6CTBYIOH_[I/IX INO3UTHUBHOMY BOCIIpHUATHUIO O6y‘IaIOH_[I/IMI/IC$I

TpeOOBaHUI U MPOCHO yuuTEINsl, IPUBJICUEHUIO UX BHUMAHUS K 00CYyX/1aeMOil Ha ypoke MH(OpMaIMM, aKTUBAllUU WX [103HABATEIbHOU
JeATEIbHOCTH.

. [loOGyxneHue oOydarmMXcsi COONMIOAaTh HAa YpPOKE OOIIENPUHATHIE HOPMBI TIOBEACHHS, MpaBuUjiia OOIIEHUS CO CTapIIMMH U

CBCPCTHUKAMU, IPUHIUIIBI y‘Ie6HOI>’I AUCHUIIIMHBI U CaMOOpTraHHU3allnuu.

. IlpuBneyeHrie BHUMaHMsI y4JalllUXcsl K IECHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax SIBICHUN pealbHOTO MUpPA, OpraHU3alus X padoThbl

C MOJy4yaeMoOll Ha ypoKe COLMAIbHO 3HAYMMOM HMH(OpManuell — MHUIMHPOBAHUE €€ OOCYXKJEHUs, BBICKAa3bIBAaHHUS OOYy4aroIUMUCS
CBOET0 MHEHHS I10 €€ MTOBOJTY, BEIPAOOTKH CBOETO K HEH OTHOIIECHHS.

Hcnonb30BaHue BOCHMTATENBHBIX BO3MOXKHOCTEH conepkaHHMs yuyeOHOro IpenMeTra depe3 MoAOOp COOTBETCTBYIOUIMX 3ajaad Juis
pelieHus, TpoOJIEMHBIX CUTYalui AJ1s1 00CYXAEHMsI B KJ1acce.

10. IlpumeHeHne Ha YpOKE MHTEPAKTUBHBIX (OPM pabOThI C 00YUAIOIIUMHUCS: UHTEIIEKTYAIBHBIX UTP, CTUMYJIUPYIOIINX TO3HABATEIbHYIO

MOTHBAIIMIO 00yYarOIMMXCs; AUIAKTUYECKOT0 TeaTpa, I/ie MOJyuYeHHbIE HAa YPOKE 3HaHMsI OOBITPHIBAIOTCS B T€ATPaJIbHBIX MOCTAaHOBKAX;
JMCKYCCH, KOTOPbIE Jat0T 00Yy4YarOIIMMCsl BO3MOXHOCTb IPHOOPECTH OTBIT BEJIEHUS KOHCTPYKTUBHOTO AMAJIOra; IPYNIOBON paboThI
WK paboThI B Mapax, KOTOPbIE y4aT 00yJaromuxcsi KOMaHIHOM paboTe 1 B3auUMOIEHCTBUIO C APYTUMHU 00yUYarOUTUMHUCS.

10 KIIACC



KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBencHue B cTepeoMeTpHIo 10 https://resh.edu.ru
5 IIpsiMBbIE U TUIOCKOCTH B HpOCTpaHCTBe.U 12 1 1 http://mathnet.spb.ru
[TapaniensHOCTh MPSMBIX U TIOCKOCTEH
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12
IIJIOCKOCTEMN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1 1 http://www.problems.ru
7 [ToBTOpEHME: CEUEHMUSI, pACCTOSIHUS U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 3



http://mathnet.spb.ru/
http://www.problems.ru/

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena Bpamenus 12 1 https://resh.edu.ru
OOBEMEBI TEN 3) 1 http://mathnet.spb.ru
BekTops! U KOOPAMHATHI B IPOCTPAHCTBE 10 1 1
I1
OBTOPCHHE, 0606IIIGHIfe, 7 1 http://www.problems.ru
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2



http://mathnet.spb.ru/
http://www.problems.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

1 [IpaBuna n3o0paxxeHuss HaA PUCYHKAX:
n300pakeHusl II0CKOCTEH, apauIeNbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MNepEeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
MNepeCCKaromuecs 1nmpamMad U IJI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300pakeHre MHOTOIPaHHUKOB Ha
pPUCYHKaX, Ha MPOEKIIMOHHBIX YepTEekKax

Hauanpubie cBeienns o kyoe u nupamuse,
5 uxX pa3BEPTKU U Mojenu. CeueHus
MHOTOT'PAaHHUKOB

HauanbHble cBeieHus 0 Ky0e u nupamue,
6 uXx pa3BeépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

[TonsiTue 06 aKCHOMATHYECKOM

7 MOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 AKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpaHcTse: [lapamiensHOCTh IpsAMoOl 1
IJIOCKOCTH

14 VTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTD MIIOCKOCTEM:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa napajuieIbHbIX IIOCKOCTEN

19 [Ipocreiimune npocTpaHCTBEHHbIE (PUTYPBI

Ha TJIOCKOCTH: TeTpa’ap, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NPAMOUN U

23 IUIOCKOCTH: NIEPIEHANKYIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHIuKyJIIpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[lepneniukynsip ¥ HaKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXIY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IJIOCKOCTEHN
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER

41 TeopeMa 0 TpEX nmepneHAUKYIApax

42 Teopema o Tpéx nepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHaUKYIApax
KonTponbhas pabota no remam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U

Hn

riockocTeil" 1 "YTIibl MeXy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBbI; OOKOBAsI U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IMPaMU/Ibl; OOKOBas M MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKHU: ITOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaae 6OKOBOIM MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTH MPSMON PU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABWIILHOW MUPAMUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM upamMu b1 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITIS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

JIBYMsI TOUKaMH, OT TOYKH JI0 TPSMOM, OT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Wrorosas KoHTpOJIbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTIIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuaMmeTp;
TUTOIIA/b IOBEPXHOCTH CEpHhI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[y IpruvecKas MOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHHHI{pH'—IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUIMHAPA HA TIIOCKOCTH.
Pa3zBépTka unnunapa. CeueHus
HUWIMHIPA (TUI0CKOCTHIO, MapaieIbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IIOJIHON TIOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 KomOuHanus ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsl; cdepa, BnUcaHHAsS B
MHOT'OI'PaHHUK WJIM B TEJIO BPAILEHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX/y TTOMAASIMHI
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

17 KontponbHas pabora no temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a

KontposbHas padota mo teme "BekTopsr
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3arus 3HaHuii. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIbHAs paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHepHoe o6mectBo «M3narensctBo «IIpocBemienne

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






TEMATHYECKOE IINTAHUPOBAHHUE

TemaTtuueckoe IIJIAaHUPOBAHUEC 1O BEPOATHOCTU M CTATUCTUKEC JJIA 10 - 11 - X KJIacCOB COCTaBJIECHO C y4ueTOM pa60qe171 IMporpamMmabl

BOCTIIUTAaHMS. BocmHTaTenbHBIA MOTCHIMAN JaHHOTO y4eOHOro MpeaMeTa 00ecredrBaeT peaau3alyio CIEAYIONUX IEIeBBbIX MPHUOPUTETOB
Bocniutanus ooyyatomuxcs COO:

1.

2.

9.

Pa3BuTHE IICHHOCTHOTO OTHOIIEHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JOCTH)KCHHS JKU3HEHHOTO OJIaroIoJIydus YeIoBeKa, 3aJI0Ty €ro
YCIELIHOTO NMPO(PECCUOHAIBHOIO CaMOOMPE/ICIICHUS U OLYIIEHUS YBEPEHHOCTH B 3aBTPAIIIHEM JHE.

Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K cBoeMy OTeuecTBy, cBoeil Manol u Ooibinoi PoawHe Kak MecTy, B KOTOPOM YelIOBEK BBIPOC U
MO3HAJI MIEPBBIE PAIOCTU U HEYJauu, KOTOpas 3aBellaHa eMy MpeAKaMu U KOTOPYIO HY>KHO oOeperarsb.

. Pa3purne HCHHOCTHOI'O OTHOLICHHUA K HNPUPOJAC KaK MCTOYHUKY KM3HH Ha 3GMJIG, OCHOBC CaMoOro €¢ CymecCrBOBaHusl, HY)KIIaIOH_ICf/’ICSI B

3alIUTC U IMOCTOAHHOM BHUMAaHHU CO CTOPOHBI YCJIOBCKA.

. Pa3BuTHE LIEHHOCTHOTO OTHOIICHHS K 3HAHUSAM KaK HMHTEUICKTYaJIbHOMY pecypcy, oOecredmBaroneMy Oyaylee 4YelOBeKa, Kak

pe3yibTaTy KpOIIOTIMBOI'O, HO YBJICKATCIBHOI'O yqe6H0r0 Tpyaa.

. Pa3BuTHE LIEHHOCTHOTO OTHOIICHHS K 3HAHUSAM KaK HMHTEUICKTYaJIbHOMY pecypcy, oOecreduBaroneMy OyIayIiee dYelOBeKa, Kak

pe3yiibTaTy KpOIOTINBOI'O, HO YBJICKATCIBHOI'O yqe6H0ro Tpyaa.

. YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOMICHWH C OOy4YaromMUMUCs, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHUSITHIO OOYYarOIIUMHUCS

TpeOoBaHUI U MPOCHO yuWTEINsl, MIPUBJICUCHUIO UX BHUMAaHUA K 00CYyX/IaeMoil Ha ypoke MH(pOpMallUy, aKTUBALIMU MX MO3HABATEIBbHOMN
EATEILHOCTH.

.H06Y)KI[6HI/IG 06y11a10u1nxc;1 CO6J'II-O,Z[8.TB Ha YPOKC O6H_[6HpI/IH$ITBIC HOPMBI IIOBCIACHH:, IIpaBHJIa O6H.I€HI/I${ CO CTapmiuMu H

CBCPCTHUKAMU, NPUHIHUIIbLI y‘-IG6HOI>i AUCHUILIMHBI U CaMOOpraHu3aluu.

. HpI/IBJ'IeLIeHI/IC BHUMAHMUS yUallUXCs K HCHHOCTHOMY ACIICKTY M3YYdC€MbIX Ha YpOKax SIBIICHUI pCAJIbHOI'O MUpa, OpraHru3alus ux pa6OTBI

C MOoJydyaeMOW Ha YpPOKE€ COLMAIBbHO 3HAYMMOW HMHQOpManue — HWHUIMUPOBAHHE €€ OOCYXKICHHS, BBICKA3bIBAHUS OOYYaIONTUMUCS
CBOET0 MHEHHS IO €€ MOBO/TY, BEIPAOOTKH CBOETO K HEel OTHOIICHUSI.

Hcnonp30BaHne BOCIMTATENbHBIX BO3MOXKHOCTEH COJEpKaHUS Yy4yeOHOro mnpeaMera uyepe3 MoA00p COOTBETCTBYIOLIMX 3ajiad JUlst
pelieHus, TpoOIEeMHBIX CUTYAIIUi 17151 00CYK/I€HUS B KIlacce.

10. IlpumeHeHHE HA YPOKE HHTEPAKTUBHBIX OPM pabOTHI C O0YJAIOIUMHICS: HHTEIJICKTYAIBHBIX UTP, CTUMYJIHPYIONINX MTO3HABATEIBHYIO

MOTHUBAIMIO 00YYaIOLIMXCs; TUAAKTUYECKOTO TeaTpa, I MOJydeHHbIe Ha YpOKe 3HaHUs OOBITPHIBAIOTCS B T€AaTPaIbHBIX MOCTAHOBKAX;
JTUCKYCCHI, KOTOpBIE Jat0T 00yYarOIIMMCsI BO3MOYKHOCTb ITPUOOPECTH OTBIT BEJIEHUSI KOHCTPYKTUBHOTO TUAJIOra; IPYNIOBONH pabOThI
WK paboThI B Tapax, KOTOpPbIE yyaT 00ydaroMXcsi KOMaHAHOM padoTe 1 B3aMMOAECHCTBHIO C APYTUMH 00yUYaroIIUMUCS.

11. BxiroyeHue B ypOK HIPOBBIX MPOLEAYp, KOTOpPbIE MOMOTAKT MOAJAEPKaTh MOTHBAIMIO OOy4YaroOUUXCs K TOJYyYEHHIO 3HaHUM,

HaAJIQ)KMBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHMH B KJIAcCe, MOMOTAal0T YCTAHOBJIEHMIO J0OpO’KENaTeNIbHOW aTMocdepsl BO
BpEMS ypoOKa.

12. Opranm3anus medcTBa MOTHBHPOBAHHBIX W 3PYAMPOBAHHBIX OOYUYAIOMIMXCSI HAJl WX HEYCHEBAOIIMMHU OJHOKJIACCHUKAMH, JAIOIIETO

06y‘-IaIOI_I_[I/IMC$I COLIMAJIbHO 3HAYUMBINA OIBIT COTPYAHHUYCCTBA U B3aMMHOM IIOMOIIIH.



10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kourposbnble IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsI pecypenI
1 [IpencraBnenne JaHHBIX M OMHCATEIbHAS 4
CTaTUCTHKA
CrnyyaiiHble OBITHI U CITyyaiiHble COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMHU 3 1
AIIEMEHTAPHBIMH UCXOAaMHU
3 Omnepanuu HajJ COOBITUSAMMU, CII0XKEHUE 3
BEPOSATHOCTEM
VYcnoBHas BEPOSTHOCTb, IEPEBO
4 CIIy4aifHOTO OITbITa, POpMYyJIIa OTHOH 6
BEPOSITHOCTH Y HE3aBHCUMOCTB COOBITHIA
5 OneMeHThl KOMOMHATOPUKU 4
6 Cepuu nociae10BaTeNbHBIX UCTIBITAHUH 3 1
7 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 6
8 O06o0011eHre U cucTeMaTu3alus 3HaHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 MaremaTH4yecKoe OKHUIaHUE CIy4YaiHOM 4
BEJIMYUHBI
5 HHCHGPCHjI Y CTaHJApTHOE OTKJIOHECHHE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5
(pacripenerneHus)
5 HopwmanbHoe pacnipenenenus 2 1
5 [ToBTOpEHME, 0606HICHI:IG u 19 5
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[TpencraBieHne JaHHBIX C TOMOIIBIO
TaOIHI] ¥ TUarpaMmm

Cpennee apudmernyeckoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHUS,
pa3Max, TUCHepcusi, CTAaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cpennee apudmeTnueckoe, MeIuaHa,
HanOOoJIbIIIee ¥ HAaMMEHbIIIEe 3HAYCHUS,
pasmax, JUCIEePCHsi, CTAaHIaPTHOES
OTKJIOHCHUE YUCIIOBBIX HAOOPOB

Cpennee apudmeTnyeckoe, MeauaHa,
HauOOoJIbIIIee M HAMMEHBIIEe 3HAYCHUS,
pa3Max, TUCTIepCHsi, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

CrnyualiHble S9KCIEPUMEHTHI (OTBITHI) U
CIIly4aifHble COOBITUS. DeMEHTapHbIE
COOBITHSI (MUCXOIBI)

BeposiTHOCTB CcitydaifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSMU




BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

7 1
[TpakTrueckas pabota
Onepanuu HajJ COOBITUSMU:

3 nepecedcHue, 00bEIMHEHHE COOBITHIA, 1
IPOTHBOIOJIOXKHBIE COOBITHSI.
Huarpammsl Ditniepa
Onepauuu Haj COOBITUSMU:

9 nepecedcHue, 00beIMHEHUE COOBITHIA, 1
POTHBOIOJIOXKHBIE COOBITHSI.
Huarpammsl Ditniepa

10 dopmyna CIOKEeHUs BEPOSITHOCTEH 1
YciioBHast BEPOSATHOCTh. Y MHOXKECHHE

11 BeposATHOCTEeMH. JlepeBo ciyyaitHOro 1
JKCIIEPUMEHTA
YciioBHast BEPOSATHOCTh. Y MHOKECHHE

12 BeposITHOCTEH. [lepeBo ciydaitHOro 1
IKCTIEPUMEHTA
VYcioBHast BEpOATHOCTh. Y MHOXKEHHE

13 BeposiTHOCTEH. [lepeBo ciydaitHOro 1
IKCTIEPUMEHTA

14 ®opmysa NOIHON BEPOATHOCTH

15 ®opmysa NOTHONW BEPOATHOCTH

16 dopmyra MOJIHON BEPOATHOCTH. 1
He3zaBucumele coObITHs

17 KonTponbnas pabota 1

18 KombOunaTopHOE npaBuiio YMHOXKEHUS 1

19 [lepecTanoBku u paxkropuan 1

20 Uwmcino coueTaHmit 1




Tpeyronbnuk [ackaia. @opmyna

21 6unoma Hrrorona
bunapHbIi cy4alHBIN OIBIT
(ucmipITaHue), ycrex U HeyJaaya.

22 He3zaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN 70 IEPBOIO
ycrexa

93 Cepus HE3aBUCUMBIX UCTIBITAHUI
bepnymn
Cepus HE3aBUCUMBIX UCIIBITAHUM.

24 [IpakTrueckas pabota ¢
UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOJIUI]

25 CrnyuaiiHas BellMunHa

26 Pacnpenenenue BeposITHOCTEN.
[wnarpamma pacnpeneieHus

97 CymMa 1 Ipou3BeCHHE CITy4alHbIX
BEJIMYMH

28 CyMMa U IPOU3BEICHHE CITyUYalHBIX
BEJINYHH

29 [IpuMeps! pactipeiesieHHid, B TOM 4UCIIe
T€OMETPUUYECKOe U OMHOMHAIBHOE

30 [Tpumepsl pacnipefiesieHui, B TOM YHCIIE
reoMeTpHUecKoe U OMHOMHUAIBHOE

31 [ToBTOpenue, o6odIIeHNE 1
cucTeMaTtn3anus 3HaHUI

39 [ToBTOpeHnue, 0600IIeHNE U
cucTeMaTrn3anus 3HaHUI

33 Wrorosast KoHTpOJIbHASA paboTa




34 [ToBTOpeHue, 0600IICHNE 1

cucTreMaTru3anusa 3HAHHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne i/

Tema ypoka

[ToBTOpEHME, 0600IICHUE,
cucrtemaTusanus 3Hanuil. Ciny4daitHbie
OTIBITBI U BEPOSTHOCTH CITYJAHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N

[ToBTOpEeHME, 0000IICHUE,
cucreMarusanus 3HaHui. CiyJaiiHble
OTIBITHI U BEPOSTHOCTH CITYJAHBIX
coObITuil. Cepun HE3aBUCUMBIX
HACIIBITAaHUH

[ToBTOpenue, 06001IIECHNE,
cuctemaruzanus 3HaHui. CryyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
ACIIBITAaHUH

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHuii. CryyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
HACIIBITAaHUH

[Tpumeps! npuMeHeHUs
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0TEpES)

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl




MareMaTruueckoe OKHNJaHHUC CYMMBI

0 CJlydyaliHbIX BEJTMYUH
MareMaTH4ecKkoe OKuIaHnue

7 reOMETPUYECKOr0 U OMHOMHUAIBHOTO
pacnpeneeHui
MaremaTnueckoe oxuiaHue

8 FEOMETPUUYECKOTr0 M1 OMHOMHAILHOTO
pacrpeneneHun

9 Jucnepcus 1 cTaHAapTHOE OTKIIOHEHUE

10 Jucrniepcnst M cTaHAapTHOE OTKIIOHEHUE

1 Jlucriepcuu reoMeTpudecKoro u
OMHOMMAJIBHOT'O pacrpeieeHus

12 [IpakTuueckas pabora c
UCTIOJI30BaHUEM AJIEKTPOHHBIX TAOIHII

13 3akoH OonbmMx yucesn. BerOopodHsii
METOJ UCCIIEIOBAaHUN

14 3akoH OonpIIMX yucen. BeiOopouHbIii
METOJ UCCIIEJOBAaHUN

15 [IpakTuueckas pabora c
UCTIOJI30BaHUEM AJIEKTPOHHBIX TAOIHIL

16 HToroBas KOHTpoOJIbHAsA paboTa
[TprMepbl HempepBIBHBIX CIyYalHbIX

17 BeNMYMH. DYHKIUS MIIOTHOCTH
pactipenenenus. PaBHomepHoe
pacripeielieHUe U ero CBOICTBa
[IpuMeps! HENMPEPBIBHBIX CIIY4aHBIX

18 Benn4YUH. OyHKIUSA IOTHOCTH

pacrnpeaciiCHus. PaBHOMepHOC




pacnpenesieHue U ero CBOMCTBa

19

20

3anauu, MPUBOIALINE K HOPMATILHOMY
pacnpenenennto. PyHKUUA IOTHOCTH U
CBOICTBa HOPMAJILHOT'O PacIpeIeIeHUs

[TpakTrueckas padoTta ¢
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

21

[ToBTOpeHnue, 0600IICHNE U
cucTeMaTH3anus 3Hanuil. OnucarenbHas
CTaTHUCTHKA

22

[ToBTOpeHnue, 0600IICHNE 1
cucremMaru3anus sganui. OnncareiapHas
CTaTUCTUKaA

23

24

25

26

IToBTOpEHHME, 0000IICHUE 1
cucreMaTu3anys 3HaHui. OIBITEHI C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU
COOBITUSIMHA

[ToBTOpenue, 06001IeHUE U
cucteMaTu3anus 3HaHui. OTBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[ToBTOpenue, 06001IeHUE U
cucTeMartu3anus 3HaHuii. Berancienue
BEPOSTHOCTEN COOBITHI ¢ MPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/I0B
(koopauHaTHas MpsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 06001IeHNE U
cucTeMaTH3alus 3HaHui. Beraucnenue




BEPOSTHOCTEW COOBITHI ¢ MPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/I0B
(xoopauHaTHAs NpsAMas, AepeBo,
auarpamma Jusepa)

27

28

29

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM
dbopmy u rpadUUECKUX METO/I0B
(xoopauHaTHas NpsAMas, IepeBo,
nuarpamma Ditnepa)

[ToBTOpeHue, 0600IICHNE U
cucTeMmaru3aius 3HaHuil. Berancienue
BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM
dbopmy1 u rpadpuUecKIX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Jusepa)

[ToBTOpEHHE, 0000IICHUE U

CHCTEeMAaTHU3allus 3HaHUH. CJ'Iy‘lafIHLIe
BCJIIMYMHBI U paCIpCACICHUA

30

[ToBTOpenue, o6obIIEHNE 1
cucremarusanus 3HaHui. CiryyaiiHble
BEJIMYMHBI U paclpeacIeHus

31

[ToBTOpenue, o6odIIeHNE 1
CcUCTEMaTU3alus 3HaHUM.
MareMaTtnueckoe 0KMIaHNE CITy9alHON
BEJTMYMHBI

32

[ToBTOpenwme, 0600IIEHNE U
CHCTEeMAaTH3aIus 3HAHUH.
MaremaTtnueckoe 0)KMIaHUE CITy9aliHON




BCJIMYHHBI

33 HroroBast koHTpoIbHAs paboTa 1

34 [ToBTOpeHwue, 0606H_IGHIfC u 1
cUCTeMaTH3aIHs 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






