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Pabouas mporpamma no yueGHoMy npeamety «Maremaruka» (6a30BbIii yPOBEHb)
(mpeametHas oOnacth «MaremMaTuka M HMH(OPMATHKA») BKIIOYAET MOSCHUTEIBHYIO
3aIUCKY, coiepKaHue OOyuYeHUs], INIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS IIPOTPAMMBI 110
MaTeMaTHKe, TEMaTHYECKOE TIIAaHUPOBAHMUE.

[TosicHuTenpHas 3amucka oTpa)kaeT OOLIMe LENH U 3a/la4l U3YYEeHUs MaTEeMaTHUKH,
XapaKTEPUCTUKY IICUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3YyYeHHUIO0 O00yJaroIMMMCS,
MECTO B CTPYKTyp€ yuyeOHOro IUIaHa, a TaKXe IOAXO0Abl K OTOOpYy COAepkKaHMs,
K ONPEJEIICHUIO IIJIAHUPYEMBIX PE3YJIbTATOB.

CopepxaHue OOy4YeHHMs] PACKpPBIBAET COJEP)KATENIbHBIE JIMHUU, KOTOpBIE
npeIaraTcs Ajia 00s3aTeIbHOTO M3Yy4YeHHUs B KaXKIOM KJIAcCe Ha YPOBHE CPEIHETO
o011ero oOpazoBaHusl.

[Inanupyemble pe3yabTaTbl OCBOEHUS IPOrpaMMbl [0 MAaTEMAaTHKE BKJIHOYAOT
JUYHOCTHBIE, METalpeIMETHBIE Pe3yNbTaThl 3a BECh IMEPUOJ OOy4YeHHS Ha YPOBHE
cpenHero odmiero oOpa3oBaHus, a TakKe MPEIMETHBIC TOCTHKEHHS O0yJarolerocs
3a KaX]Iblil TOJ 00y4eHHUs

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 MaTeMaTHUKEe Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO ¢ y4€TOM COBpPEMEHHBIX MHUPOBBIX TPEeOOBaHUM,
NPENbABISIEMBIX K MaTEMaTUYECKOMY OOpa3oBaHUIO, W TPAJULUUNA POCCHUMCKOrO
oOpa3zoBanus. Peanuzanusi mporpamMmbl 1O MaTeMaTUKe OOECIEYMBAET OBJIAJCHHE
KJIFOUEBBIMA ~ KOMIETEHIIUSIMU, COCTABIISIIOUIMMU  OCHOBY  [UIsl  CaMOPAa3BUTHUSA
U HENpEepbhIBHOIO 0Opa30BaHMs, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO H
MO3HABATEJILHOTO PA3BUTHSI IMYHOCTH O0YYAIOIIUXCSI.

B nporpamme mo matemMaTHKe YUYTEHBI MJI€U U MoJokeHus: KoHuenuuu pa3BUTHS
MaTemaTruyeckoro oopazoBanus B Poccuiickoit @denepanuu. B cooTBeTCTBHM ¢ Ha3BaHUEM
KOHLEMLIUY, MaTeMaTH4YecKoe OOpa30oBaHHE JOJIKHO, B YAaCTHOCTH, MPEAOCTaBIATH
KKJI0MY 00y4aromeMycsi BO3MOKHOCTh JOCTUKEHUSI YPOBHSI MAaTEMaTUUECKUX 3HAHUH,
HEO0OXOIMMOr0 JIJIs ajJbHEUINeH yCrenHou Xu3Hu B oduiecTBe. MIMeHHO Ha pelieHue
ATOM 3a/1auu HalleJIeHa IporpaMma Mo MaTeMaTuke 6a30BOr0 ypOBHS.

B snoxy umdpoBoit tpanchopmainuu Bcex cdep UeIoBEUECKOU IEATEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YE€JIOBEKOM 0e3  0a3oBoi
MaTE€MaTUYECKOM MOATOTOBKHU. YK€ B IIIKOJIE MATEMATHKA CIIY>KUT OMOPHBIM MTPEAMETOM
JUISL WU3YyYEHUS CMEXHBIX JUCIUIUIMH, a B JKU3HU TMOCJE IIKOJbl pealbHOU
HEOOXOMMOCTBIO CTAHOBUTCSI HEMPEPHIBHOE 00pa3oBaHUE, YTO TPEOYET MOITHOLIEHHON
0a30Bol 00111€00pa30BaTEILHON MOATOTOBKH, B TOM YHUCJIE M MaTeMaTU4YeCKol. DTo
00yCJIOBJIGHO TE€M, YTO B HAaIlM JHU PACTET YHUCIO CHEUUATBHOCTEH, CBA3aHHBIX
C HEMOCPEJACTBEHHBIM TPUMEHEHUEM MaTeMaTHKU: U B cepe SKOHOMUKHU, U B OU3HECe,
U B TEXHOJIOTUYECKHUX 00JIACTAX, U JIaXKe B TyMaHUTapHbIX cpepax. Takum oOpa3om, Kpyr
oOyyJarouuxcsi, JJJii KOTOPBIX MAaTeMaTHKa CTAHOBUTCA 3HAYMMBIM MPEIMETOM,
CYILIECTBEHHO PACIIUPSAETCS.



[IpakTiyeckasi MOJE3HOCTh MaTeMaTHUKW OOYCIIOBJIEHA TEM, YTO €€ MpPeAMETOM
ABIIAIOTCS (PyHIaMEHTAJbHBIE CTPYKTYpPhI HAIlIEr0 MUpPA: MPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHBIE OTHOILEHUS OT MPOCTEUIINX, YCBAaWBAEMBIX B HEMOCPEICTBEHHOM
OmbITE, JI0 JOCTAaTOYHO CJOXKHBIX, HEOOXOJMMBIX [UIsi pPa3BUTHUS HAYYHBIX H
TEXHOJIOTMYECKUX HAeH. be3 KOHKPETHBIX MaTeMAaTUYECKUX 3HaHWM 3aTpyIHEHO
NOHMMAaHHE NPHUHLMIIOB YCTPOWCTBA U MCIOJb30BAaHUS COBPEMEHHOW TEXHHUKH,
BOCTIPUATHE W HWHTEPIpETalus Ppa3HOOOpa3HOM  COLMAIbHOW, HKOHOMHUYECKOM,
HOJUTHYECKONH  HHpOpManuu, Manodp(eKTUBHA IOBCEIHEBHAs  IpPaKTHYECKas
JesATeNbHOCTh. KakIOMy 4eTOBEKY B CBOEH KU3HU MPUXOJUTCS BBITOJIHATH TOCTATOYHO
CJIOKHBIE PAcU€Thl U COCTABIISITh HECIOKHBIE AITOPUTMBI, HAXOJAUTh HYKHbIE (DOPMYIIbI
U MPUMEHATh WX, BIAJETh NMPAKTUYECKUMHU MPUEMAMHU T€OMETPUUECKUX HU3MEPEHUI 1
MOCTPOCHUHN, YUTaTh WHGOPMAIMIO, TPEJCTABICHHYI0 B BHUAY TaONWIl, JUarpaMm
U rpaukoB, XKUTb B YCIOBUSAX HEONPEACNEHHOCTH M MOHHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITUM.

OOHOBPEMEHHO C pacliMpeHueM chep MPUMEHEHUsS MaTeMaTUKU B COBPEMEHHOM
oOmiectBe BCE 0Oojiee BaKHBIM CTAHOBHUTCSI MaTE€MaTHUYECKUM CTWJIb MBIIIICHMS,
NPOSIBISIIOLNIMICS B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce u3ydeHUs
MaTE€MaTUKU B apCeHaj] NPHUEMOB KM METOJOB MBIIUICHHS 4YEJIOBEKAa E€CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCS MHIYKIUS U IE€AYKIHs, 0000LIEHHE U KOHKPETH3alusl, aHaINU3 U
CUHTE3, KJaccu(ukanus U cUCTeMaTU3alus, adCTparupoBaHue W aHajuorus. OObEKTHI
MaTEMaTUYECKUX YMO3AKIKOYEHUH, IIpaBuUja WX KOHCTPYMPOBAHUS PACKPBIBAKOT
MEXaHU3M  JIOTUYECKHUX  IOCTPOCHHH,  CIHOCOOCTBYIOT  BBIpAOOTKE  yYMEHHS
dopMynupoBaTh, OOOCHOBBIBATh M JOKa3blBaTh CYXKJIEHHUS, TEM CaMbIM pPa3BHUBAIOT
JIOTHYECKOEe MbIIUIeHHe. MaTemMaTuke NpUHAUIeKUT Beaylas pojib B (hOPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHThl MBILIUIEHUS W BOCIUTAaHUM YMEHHUH J1eiCTBOBATH
10 3a/IaHHBIM AJITOPUTMaM, COBEPLIEHCTBOBATh MU3BECTHBIE M KOHCTPYHPOBATh HOBBIE.
B mnpouecce pemeHuss 3agady — OCHOBHOM YyueOHOW JEATEIBHOCTH Ha  ypoKax
MaTE€MaTUKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKIIAHAS CTOPOHBI MBIILIJICHUS.

OOyueHune mMaTemMaTHKe JAET BO3MOXHOCTh Pa3BUBAaTh y OOYYArOIIMXCS TOYHYIO,
palMoHaNbHYI0 U MH(OPMATHUBHYIO pe€yb, YMEHHUE OTOMpaTh Haubosee MOAXOASIINE
S3bIKOBBIE, CHMBOJHMUYECKHUE, TIpadUyecKue CpeACcTBa JIS BBIPAXKEHHUS CYXIACHUH U
HarJIAIHOTO UX MPEACTABICHHUS.

HeoO0xoaumMbiM KOMIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUHU
SBJISIETCS 0011Iee 3HAKOMCTBO C METOAAMHU MTO3HAHUS IEHCTBUTEIILHOCTH, ITPEICTABICHHE
0 MpeAMETe U METOJIe MAaTEeMaTUKH, €ro OTIWYHUS OT METOJOB €CTECTBEHHBIX H
TYMaHUTapHbIX HayK, 00 OCOOCHHOCTSX TNPUMEHEHHS MaTeMAaTUKH [UJIs PELICHHS
HAYYHBIX U MPUKIAAHBIX 3a/1a4. TakuM 00pazom, MaTeMaTudeckoe 00pa30BaHNUE BHOCUT
CBOM BKJIaJ B (hOPMHUPOBAHUE OOILIEH KYJIbTYphI UEIOBEKA.

N3yuenne maremMaTHKU CIIOCOOCTBYET 3CTETHMUECKOMY BOCIHMTAHHMIO YEJIOBEKa,
NOHUMAHUIO KpAacOThl M H3SIIECTBA MATEMaTHYECKUX PACCYXKACHHUI, BOCIPUSATHIO
reOMETPUYECKUX (POPM, YCBOCHUIO UIEU CUMMETPHH.



[IpuopuretnpiMu 1iensamMu o0yuyeHus: matematuke B 10—-11 kmaccax Ha 6azoBOM
YPOBHE SABJISIFOTCS:

dopMupoBaHHE IICHTPAIbHBIX MAaTEMAaTHYECKUX MOHATUNA (YMCIO, BEIMYUHA,
reoMerpuyeckas ¢urypa, nepemMeHHasi, BEpOSTHOCTb, (GYHKILHS), OOECIEUHBAIOIIUX
PEEMCTBEHHOCTb U NMEPCHIEKTUBHOCTh MATEMAaTHUECKOTO 00pa30BaHus 00yUYaroINXCs;

noJiBeicHHe OOyYaronIMXcsi Ha JIOCTYIHOM JUJIi HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMAaTUKUA U OKPY’KAIOIIEr0 MUpPA, MOHUMAaHWE MAaTEMATUKU KaK YacTH
o011el KyIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH oOO0ywaronmxcs,
MO3HABATENIbHON aKTUBHOCTH, MCCJIEIOBATEILCKUX YMEHUNU, KPUTUUHOCTU MBIIUICHHUS,
MHTEpeca K U3YYeHUIO0 MaTeMaTUKHU;

dopmupoBanue (YHKIMOHAIBHOM MaTeMaTUYeCKOW TI'pPaMOTHOCTH: YMEHHS
pacno3HaBaTb MaTeMaTHYECKUE acCleKTbl B PEAIbHBIX JKU3HEHHBIX CUTYyalUsIX
U TpU U3YYEHUM [JPYrux YYeOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEH H
3aKOHOMEpPHOCTEH, (opMyaupoBaTh HMX Ha A3bIKE MaTeMaTUKA U  CO3/1aBaTh
MaTE€MaTUYeCKUEe MOJENH, IPUMEHATh OCBOCHHBIM  MaTEMaTUYECKHi  ammapar
JUISL PELICHHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/Jad, WHTEPIPETHPOBATH M OLICHUBATh
NOJIyYCHHBIE PE3YJILTATHI.

OcHOBHBIMU JIMHUAMH cojiepkaHusi matemaTuku B 10-11 kmaccax siBisitoTCS:
«Yucna u BBIUMCIECHUD?, «Anredpa» («Anredpandyeckue BBIPAXKECHUS», «YPaBHEHUS H
HEpaBeHCTBaY), «Hauana Marematnyeckoro ananmusay, «['eomerpus» («I'eomerpudeckue
burypsl U ux cBOMCTBa», «V3MepeHrne TeOMETPUUYECKUX BEIMYUHY), «BeposSTHOCTh U
CTaTUCTHKa». J[aHHBIE JTUHUM PA3BUBAIOTCS NapajlIeNIbHO, KaKJas B COOTBETCTBHUH
C COOCTBEHHOM JIOTHKOM, OJTHAKO HE HE3aBUCUMO OJ[HA OT JIPYrOH, a B TECHOM KOHTAaKTe
U B3auMozelctBuu. Kpome »3Toro, ux oObEIUHSET JIOTWYECKash COCTaBIAIOLIAs,
TPAAULIMOHHO PUCYIIAsi MATEMATUKE U MTPOHU3BIBAIOIIASl BCE MATEMAaTHYECKHUE KYPChl U
coaepxkarenpHbie TuHUU. ChopmymupoBanHoe B PI'OC COO tpeboBaHHE «BIaJIcHUC
METOJaMH JI0KA3aTEeNbCTB, AJTOPUTMAMH pEUICHUs 3a/lad, YMEHHE (POpMyIHpPOBATH
ONpPENCIICHUSI, AKCHUOMBI M TEOPEMBI, IMPUMEHSATH HUX, MNPOBOAUTH JOKa3aTEbHBIC
paccyXJeHHs B XOJE peUIeHHs 3ajau» OTHOCUTCS KO BCEM YYEOHBIM Kypcam, a
(dopMUpOBaHUE JIOTUYECKUX YMEHUW pacmpenensercs @0 BceM rojaaMm oOydeHus
Ha YPOBHE CPEJIHEro 00IIero o0pa3oBaHus.

B cootBerctBrn ¢ ®I'OC COO MaremaThKa SBISETCS 005S3aTCIBHBIM MPEIMETOM
Ha JJaHHOM ypoBHe oOpazoBanus. lIporpammoii mo maTemMaTHKe MHperycMaTpUBAETCS
u3ydeHue ydeOHoro mpenMera «MareMaTtukay B paMKax TpEX YUEOHBIX KypCOB:
«Anrebpa W Hayalla MaTeMaTHYeCcKoro aHamusa», «l'eomerpus», «BeposTtHOCTh U
cTaTucThka». GOpMUPOBAHUE JIOTUYECKUX YMEHHUH OCYILECTBISIETCS HA MPOTSKEHUU
BCEX JIeT OOy4YeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, a JIEMEHTHI JIOTHKH
BKJIFOYAIOTCS B COJICPYKAHUE BCEX HA3BAHHBIX BBIIIE YUYEOHBIX KYPCOB.

OO111ee ynCiI0 YacoB, pEKOMEHAOBAHHBIX IS U3ydeHHs] MmaTeMaThku — 340 4acos:
B 10 xmacce — 170 gacoB (5 ywacoB B Hemenio), B 11 kimacce — 170 gacos (5 uacos
B HEJICIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

N3yyeHne mMareMaTHUKUA Ha YpPOBHE OCHOBHOI'O OOLIEr0 0Opa30BaHUsSl HAIPABIIEHO
Ha JOCTIDKEHHE OOYYarOIIUMUCS JIMYHOCTHBIX, METalpeAMETHBIX W MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB OCBOSHHUS YI€OHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrate m3ydeHHs MaTeMaTHKH Ha YPOBHE CPEIHEro OOLIero oOpa3oBaHUS
y oby4aromierocst OyayT chOpMHPOBAHBI CIICTYIOITUE THIHOCTHBIC PE3YIbTATHI:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMU OOYyYarolerocs Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJI€Ha POCCHUHCKOTO OOIIECTBA, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaX (DYHKITMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP, SBICHUHN, TPOLIEYP IPAKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JAPYTOE), YMEHHE B3aMMOJIEHCTBOBATH C COIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) mMaTPUOTHYECKOTO BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHUHUCKOM TIpaXHaHCKOM HJIEHTUYHOCTH,  yBaXKEHUS
K OPOIUIOMY M HACTOSIIIEMY POCCUHCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTH)KEHUAM POCCHUHUCKUX MAaTEMaTUKOB M POCCUHCKON MaTeMaTUYE€CKOW IIKOJIbI,
UCIIOJIB30BaHUE ITUX JOCTHKEHUHN B IPYTUX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCTIUTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEM pPOCCUHCKOro Hapoaa, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUSA, ATUYECKOTO TOBEICHHS, CBSI3aHHOTO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAyKH M JIEATE€IbHOCTHIO Y4YEHOT0, OCO3HAHUE JUYHOIO
BKJIaJ]a B IOCTPOEHHUE YCTOMYUBOIO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs JCTETUKY MAaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHUM, PACCYXKIACHHUM, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3HUecKoro BOCIUTAHMSA:

c(OpPMUPOBAHHOCTh YMEHHUS TNMPUMCHITh MAaTEMAaTHUYCCKUE 3HAHUS B HMHTEpEcax
3I0pOBOr0 U 0Oe30macHOro o0pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3JI0pPOBBIO  (3I0OPOBOE TIMTaHHWE, COATAHCHPOBAHHBIM PEXKUM 3aHATAW M OTIbIXa,
peryisipHas pu3udeckas akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHIX
CIIOPTHUBHO-03/I0POBUTEILHON JESATEIIBHOCTHIO;

6) TPyA10BOro BOCIIMTAHUA:
TOTOBHOCTh K TPYAY, OCO3HAHUE IECHHOCTH TPYIOIIOOMS, HHTEPEC K Pa3IHIHBIM
chepaM mpodeCCHOHATLHON ESTEILHOCTH, CBI3aHHBIM C MAaTEMaTHKON U e



NPWIOKEHUSIMA, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymed mnpodeccun
U pealn30BbIBATh COOCTBEHHBIC >KM3HECHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH
K MaTeMaTH4YeCKOMY 0Opa30BaHUIO U CAaMOOOPA30BAaHHMIO HA MPOTSHKCHUU BCCH KHU3HH,
TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PEIICHUM MPAKTHUCCKUX 3a/lad MaTeMaTHYCCKON
HaINpaBJICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIMTAHUSI:

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, IOHUMAHUE BIMSHHS COLUATBHO-
YKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON M COLMATBHON CpEbl, OCO3HAHUE
r100aJpbHOrO  XapakTepa »SKOJIOTMUYECKUX NpoOJieM, OpHEHTalMs Ha NpUMEHEHHE
MaTE€MaTUYeCKUX 3HAHUM I peuieHus 3ajad B 00JIaCTU OKpYKaroled Cpensl,
IUIAHWPOBAHHUE TOCTYNKOB U OLEHKH MX BO3MOJKHBIX MOCJEICTBUM ISl OKpYXaroulen
Cpelibl;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON NMPAKTUKH, MTOHMMAHWE MAaTEMaTHUECKON HayKH Kak
ceppl YeIOBEUECKOU IESITENBbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JJISl pa3BUTHUS
LIUBWIM3AI[MHM, OBJIAJCHUE S3BIKOM MaTeMAaTHUKM MW MaTeMaTHYeCKOM KyJIbTypou
KaK CpEICTBOM IIO3HAHHWA  MHpPA, T[OTOBHOCTh  OCYIIECTBIATH  MPOEKTHYIO
Y UCCJIEI0BATEIbCKYIO IE€ATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B pesynbrarte ocBOeHUS TPOrpaMMBbI IO MAaTEMATHKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi y oOyyaroiierocs 0yayT chOpMUpPOBaHbI METANpPEIMETHBIC PE3YJIbTaTHI,
XapaKTEPU3YIOIIUECs] OBIAJICHUEM YHUBEPCAJIbHBIMHU TO3HABATEILHBIMU JIEHCTBUIMH,
YHUBEPCATbHBIMH  KOMMYHUKATUBHBIMU  JICUCTBHUSIMA ¥ YHHUBEPCAJIbHBIMU
PEryIsTUBHBIMU JCHCTBUSAMH.

Ilo3HaBaTebHbIE YHHBEPCAJbHbIC YUeOHbIC 1eHCTBUSA
ba3zoBble jornyeckue 1eMCTBUA:

BBISIBJISIT M XapaKTEepU30BaTh CYIIECTBEHHbIC TNPU3HAKK MaTEMAaTHYECKUX
00BEKTOB, TMOHATHUN, OTHOLIEHUH MEXIY MOHATUAMH, (POPMYIUPOBATH OMpPEIEICHUS
MOHSATUM, YCTAaHABIMBATh CYIICCTBEHHBIM MpPU3HAK KJIacCU(UKAIMK, OCHOBAHUS
JUTst 0000IIEHUsT U CPAaBHEHUS, KPUTEPUU TIPOBOIUMOTO aHAIIN3a;

BOCIIPUHUMATh, (POPMYITUPOBATH U TPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHbIC
U OTpHUIlaTEIbHBIC, EAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTHUBOPEUUS
B (akTax, [aHHBIX, HAONIOJEHUSIX U YTBEPXKACHUAX, TMpejarath KpUTEPUU
JUTSL BBISIBJICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUH;

Jie1aTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHTYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIKOUYECHHUH 10 aHAJIOTUH;



MPOBOJIUTh CaMOCTOSATEILHO JIOKA3aTeIbCTBA MATEMATHYECKHX YTBEPKICHUI
(mpsiMble W OT MPOTHBHOTO), BHICTPAWBATh APTyMEHTAIUIO, MPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS M BHIBOJIBI;

BBIOMpaTh CrIOCcO0 perieHus yueOHON 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHusi, BRIOMpAaTh HanOoJIee MOIXOANIUN ¢ yIETOM CaMOCTOSITEIBLHO BBIICIICHHBIX
KPUTEPUEB).

Ba3oBble nucciienoBarejbcKue 1eiiCTBUA:

UCIIOJB30BaTh BOIMPOCHI KaK MCCJIEAOBATEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (PUKCUPYIOIINE TPOTUBOpPEUNE, MpoOieMy, YCTaHABIUBATh
HCKOMOE U JTaHHOE, OPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

IPOBOJUTH CaMOCTOATENIBLHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, HCCIEAOBaHHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEl MaTeMaTH4ecKoro OOBEKTa, SIBICHMS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMU, SIBICHUSIMHU, ITPOLIECCAMU;

CaMOCTOSITENIbHO  (popMynupoBaTh O0O0OOIIEHHS W BBIBOJBI 1O pe3yJbTaTaM
MPOBEJAEHHOTO HAOJIOACHUS, UCCIICIOBaHUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M 0O00OIIICHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TakKXKe BbIIBHUIAThH
MPEANOJIOAKEHHUS O €0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH 1e(pUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOJUMBIX JIJIs1 OTBETA Ha BOIPOC
U U1 peuIeHus 3a/1auu;

BbIOMpaTh MH(OpPMALMIO M3 HCTOYHUKOB pAa3jIMYHbIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3HPOBAaTh W HHTEPIPETUPOBATH MH(OPMALUIO PaA3IMYHBIX BHUIOB U (HOpM
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HH(MOPMALIMIO, MPEACTaBIATh €€ B pa3Iu4HbIX (Qopmax,
WJTIOCTPUPOBATH TpadUUuECcKH;

OLICHMBATh HAJA&KHOCTh MH(OPMALMU O CaMOCTOSITENIbHO CHOPMYJINPOBAHHBIM
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHUKaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE eCTBUSA:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKIEHUS B COOTBETCTBUU C YCJIOBHMSIMH
U LEISIMU OOILEHHUS], SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHHS 3aJa4yd, KOMMEHTHPOBATh
MOJIyYeHHBI PE3yNbTaT;

B XOA€ OOCYXIEHHUs 3aJaBaThb BOIIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI,
npoOeMbl, pelIaeMon 3a/lauu, BbICKA3bIBATh HMJIEH, HAllEJICHHBIE HA MOUCK PEIICHMUS,
CONOCTaBIAITh CBOU CYXKJEHHS C CYXICHHSIMH JPYyTUX YYaCTHUKOB JMAjora,
0OHApyKMUBaTh PA3IMUME U CXOJCTBO MO3UIMH, B KOPPEKTHOU (hopme (popMyInHpoBaTh
pa3HoOIJIacus, CBOU BO3PAKEHUS;

NPEACTaBIATh PE3yJbTaThl pEIICHUs 3aJadyd, SKCIEPUMEHTa, HUCCIEIOBAHMS,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUIEHHUS C Y4€TOM 3ajad
NpEe3eHTAlUN U OCOOCHHOCTEN ayAUTOPHH.



PerynsitTuBHble YHHBepPCaJbHble Yy4eOHbIEe TeMCTBUS
Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUS 3a/1a4u, BEHIOUPATh CIIOCO0 PEIICHUs C YYETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, S)MOIHOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh HaBbIKAMHU I1O3HABATENbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA U MBICIUTENBHBIX MPOIECCOB, MX Pe3yJbTaTOB, BIAJETh CHOCOOaAMU
CaMOTIPOBEPKH, CAaMOKOHTPOJIS TMpoliecca W pe3yiabTaTa PEHICHHS MaTeMaTHYecKOu
3a/1a4u;

NpEeNBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPHU PEIICHUH 3a/ayH,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pE3yJbTaTa IEIU M YCIOBUSAM, OOBSCHATH MNPUYHUHBI
JOCTUKEHUS WK HEIOCTHKEHUS pPe3yNbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY, JaBaTh
OILIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHMMATD U MCIIOJIH30BATh MIPEUMYIIIECTBA KOMAHIHON 1 WHANBUAYAIBHON paOOTHI
OpU peUmeHUH Yy4eOHBIX 3aJa4, NPUHUMATh I1€1b COBMECTHON JESTEIBHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboThl, pacnpenensirtb BUIbl padoT,
JIOTOBAapUBAaThCA, OOCYX JaTh NPOLECC W PE3yJbTar padoThl, 0000IaTh MHEHHUS
HECKOJIBKUX JIFO/IEH;

y4acTBOBAaTh B T'PYIIOBBIX (opMax paboTel (00Cyx)aeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YaCTh pabOThI M KOOPJIMHUPOBATH CBOU
JEHCTBUS C IPYTMMH YJeHAMH KOMaH/bl, OIICHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIMIA
OPOAYKT IO KPUTEPUSM, CHOPMYIUPOBAHHBIM YUYaCTHUKAMU B3aUMOJCHCTBHUSL.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yabTaThl OCBOSHHSI MPOrpaMMBI IO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YpOBHE CpPEHEro OOIIero o0pa3oBaHMs MPEACTaBICHBI 0 ToJaM OOyYCHUS
B paMKaX OTIEIbHBIX YUEOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3fenax IMpPOrpaMMbI
110 MaTeMaTHKe.
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OEJEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJIBHAA 3AIINCKA

VYuebHsblil kypc «Anredpa U Hayajga MaTeMAaTUYECKOTO aHAIN3a» SIBJIETCS OJHUM
U3 HambOosee 3HAUMMBIX B TPOTpaMMe CpEeIHEro oOImero oOpa3oBaHHUsA, MOCKOJBKY,
C OJIHOM CTOpPOHBI, OH OOECHeUYMBACT MHCTPYMEHTAIbHYIO 0a3y JUisl M3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrol CTOpPOHBI, (OPMHUPYET JOTHUYECKOE
U abCTpakTHOE MBIIUICHUE O0YYalolUXCcs Ha YpPOBHE, HEOOXOIUMOM [ OCBOCHHS
y4eOHBIX KypcOB MH(OpPMATUKU, OOIIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH. B pamkax
yueOHOro Kypca «Anrebpa M Hayala MaTEeMaTHMUECKOTO aHaln3a» OO0ydarouiuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKH, KOTOopas (OpMyIUPYyET CBOU
JIOCTHMKEHHSI B MaTeMaTH4eckoi popme.

VY4eOHbli Kypc anredpsl U Hayaja MaTEMaTUYECKOTO aHaIN3a 3aKJIabIBa€T OCHOBY
JUIsl  YCTEIIHOTO OBJAJCHUS] 3aKOHaMH (U3HKH, XUMHH, OHOJOTWH, MOHUMAHUS
OCHOBHBIX  TEHICHIMA HOKOHOMUKH ¥  OOIIECTBEHHOW JKM3HH, TIO3BOJISET
OPUEHTHUPOBAThCS B COBPEMEHHBIX HHUQPPOBBIX MU KOMIBIOTEPHBIX TEXHOJIOTHUSX,

YBEPEHHO UCIOJB30BaTh WX B MOBCEAHEBHON KM3HU. B TOXe BpeMs OBIaJCHHE
aOCTpaKTHBIMU U JIOTUYECKU CTPOTUMHU MATEMATHUYECKUMHU KOHCTPYKIUSIMU Pa3BHBACT
YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTHMHHOCTb YTBEPXKICHUS,
UCIIOJIb30BaTh O00O0OIIEHWE M KOHKPETH3alnio, a0CTparupoBaHWE W aHAJIOIHIO,
(bopMupyeT KpeaTUBHOE U KPUTUYECKOE MbllIIeHHE. B X01e n3yueHus anreopsl U Havyal

MaTeMaTHYECKOr0 aHaJIN3a Ha YPOBHE CPEAHEro 001Iero 00pa3oBaHus 00yqaromuecs
MOJTy4atOT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 337a4, CAMOCTOSITEIbHOTO MTOCTPOCHHS

MaTEMaTUYECKUX MOJIETIEH peaIbHBIX CUTYallMid U HHTEPIIPETAIIUU TTOTYYECHHBIX
pEIIeHNH, 3HAKOMSTCS ¢ MPUMEepaMU MaTEeMaTHUYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE,
HAyKe U B UICKYCCTBE, C BEIIAIOITMMUCS MATEMAaTHIECKUMU OTKPBITUSAMH U KX aBTOPAMHU.

VYuebHbll Kypc ayireOpbl 1 Hauajd MaTeMaTHYeCKOro aHaim3a 00Jiagaer
3HAYUTENbHBIM BOCIHUTATEIHHBIM MOTEHIIMAIOM, KOTOPBIA peaan3yeTcs Kak depes
y4eOHBIN MaTepHua, CriocoOOCTBYIOMMN (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
1 yepe3 crnenuduky ydeOHOU NeSTeIbHOCTH, TPeOyIoe caMOCTOSTEILHOCTH,
aKKypaTHOCTH, MPOIOJDKUTEIEHON KOHIICHTPAIlM BHUMAHHUS U OTBETCTBEHHOCTH

34 [TOJyYEHHBIN PE3YJIbTAaT.

B ocHoBe meroauku oOydeHus anrebpe W HayajdaM MaTEMaTHUYECKOro aHaln3a
JICKUT IEATeTLHOCTHBIA MMPUHITUTT 00yUICHHUSI.

B cTpykType nporpaMmbl o anredpe 1 HadyajiaM aHajdn3a BhIICISIOTCS CIIeYIONne
CoJlepKaTeNbHO-METOANYeCKie JUHUU: «Yucna W BbuuciaeHus», «DyHKUMH u
rpagukn», «YpaBHEHUS W HEpaBeHCTBa», «Hauana Marematnueckoro aHaim3ay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COAEpKATEIbHO-METOJAUYECKUE JUHUU
M3y4yaloTCs Ha MPOTHKEHUM JBYX JIET OOyYeHHS Ha YpPOBHE CpEIHEro oOIIero
o0Opa3oBaHMsl, €CTECTBEHHO JOMOIHSS IPYT ApYyra U MOCTENEHHO HACHIIIasiCh HOBBIMU
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TeMaMu U paszaenamu. J[aHHbBIN yueOHBIH KypC SIBISE€TCS MHTETPATUBHBIM, MOCKOJIBKY
o0beMHsEeT B cebe coleplkaHne HECKOJIbKMX MaTeMaTHYeCKUX TUCIUIUIMH: anredpa,
TPUTOHOMETPHS, MATEMAaTUUECKUI aHaln3, TEOPUs MHOXKECTB U nipyrue. [Io Mepe Toro
KaK OOydaroluecs: OBNaJeBalOT BcE Oosiee MIMPOKUM MAaTEeMAaTUYECKUM ammnapaToM,
y HHUX TOCHeAoBaTeIbHO (OPMHUPYETCS U COBEPILICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTUYECKYI0 MOJENIb PEaJbHONM CHUTYyallMd, MPUMEHSATh 3HAHHS, [OJTYyYCHHbBIC
B y4eOHOM Kypce «Anrebpa M Havajla MaTEMaTHUYECKOTO aHaiu3a», JJIs PeIICHUs
CaMOCTOSITENIbHO  C(POPMYIMPOBAHHOM  MareMaTWUYecKoW  3ajaud, a  3aTeM
MHTEPHPETUPOBATH NOJYYCHHBINA PE3YNIbTAT.

ConepxxarenpHO-MEeTOAUYECKass JIMHUAA «Yucina W BBIYMCICHHS)» 3aBEpUIACT
dbopMHpOBaHWE HABBIKOB MCIOJb30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HAyaTO Ha YpPOBHE OCHOBHOro oOmiero oOpaszoBanusa. Ha ypoBHe cpemnero oOuiero
oOpa3oBaHMs 0c000€ BHUMAHUE yAESETCs] JOPMUPOBAHUIO TPOYHBIX BHIYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIMX B Ce0sl MCHOJIb30BaHUE Pa3IUYHbIX (HOpM  3amucH
JEHUCTBUTEIBLHOTO YUCIIA, YMEHHUE PAallMOHAIBHO BBINOJHATH JEUCTBHS C HUMH, JIEJIATh
NPUKUJKY, OLIEHUBATh pe3yipTaT. OOydaromumecs MoJy4aroT HAaBBIKU MPUOIMKEHHBIX
BBIYMCJICHUM, BBIMIOJHEHUS JEHCTBUI C YMCIaMHU, 3alUCAaHHBIMU B CTaHJAApTHOU dopme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCJIOBBIX BBIPAKEHUM.

ConepxarenpHas — JIMHUS «YpaBHEHHSI UM  HEPABEHCTBA»  PEAIU3YETCS
Ha IPOTSKEHUU BCEro 0Oy4eHHs Ha YPOBHE CpPEIHEro 001iero o0pa3oBaHusl, MOCKOJIbKY
B KaXXJOM paszlese MporpaMMbl MPEAYCMOTPEHO PELIEHHWE COOTBETCTBYIOIIMX 3a/]ad.
OOyyaroiuecs OBIAAEBAIOT PA3JIMYHBIMU METOJIAMU PELICHUS LEbIX, PAllMOHATBHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX, JJOrapu(PMUIECKUX U TPUTOHOMETPHUUECKUX YPaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomyueHHbIe yMEHUS UCTIONB3YIOTCS TIPU UCCIIEIOBAHUM (DYHKIIMHA
C MOMOIIBIO MPOU3BOJHOM, PEIIEHWU MPUKIATHBIX 3a7ad M 3aJlad Ha HAXOXKJICHHE
HAauOOJBIIUX W HAUMEHBIIMX 3HAaYeHWN (yHkuuu. JlaHHas coaepikaTenbHas JUHUSA
BKJIIOYAET B ce0sl Takke (POPMUPOBAHME YMEHHUH BBINOIHATH PAcUETHI 1O (hopmysiam,
npeoOpa3oBaHus LENbIX, PAMOHAIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKHUX
BBIPOKEHUI, a TAKXKE BBIPAXKEHUHM, COAEpX AIIMX CTerneHu u Jorapudmsl. braromaps
U3YYEHHUIO0  aireOpandeckoro marepuaina NpOUCXOJIUT  JalibHEiIlee pa3BUTHE
QITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIUICHUSI 00y4Yaromuxcs, GOPMUPYIOTCS HABBIKU
JNEAYKTUBHBIX pacCyXIE€HH, padOThl C CHUMBOJIbHBIMU (pOpMaMu, MpeACTaBICHHS
3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. AJIreOpa npeaiaraer
3¢ (eKTUBHBIE MHCTPYMEHTHI JJIsl PEIICHUS MPAKTUIECKUX M €CTECTBEHHO-HAYYHBIX 3a]1a4,
HarJIAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKH.

ConepxxarenpHO-MeTOqMYeCKass JiHUA  «DyHKIMH W Tpaduku»  TECHO
NEeperyIeTaeTCa ¢ APYTUMH JIMHUSAMU y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  MOCJENOBaTEIbHOCTh  HM3yYEHHs  Marepuana. VI3ydeHue  CTENEeHHOH,
MOKAa3aTeNIbHOM, JTOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOWCTB U
rpaukoB, HUCHOJIB30BAaHUE (YHKIMHA I pelIeHUs 3a4ady M3 JpPYruX Y4eOHbIX
IPEAMETOB U PEATIHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M, TaK U
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C pellieHneM YpaBHEHUN W HEpaBEHCTB. [Ipu 3TOM O0JbIIIOE BHUMAHKE YEISETCS
(GbOpMHPOBAHUIO YMEHUS BhIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY Pa3IundHbIMU
BEJIMYMHAMH, MCCIIEIOBATh MOJTYYEHHBbIE (PYHKIUHU, CTPOUTh WX Tpaduku. Martepuan
coJiepKaTeIbHOM JIMHUY HalleJIeH Ha pa3BUTHUE YMEHUIN U HABBIKOB, TO3BOJISIONINX
BBIPAKATh 3aBUCMMOCTH MEX1y BEIMUMHAMH B pa3IMYHON opMe: aHAIMTUYECKOMH,
rpaduueckoii u cioBecHoM. Ero nusyuenue cnocoOCTByET pa3BUTHIO AITOPUTMUYECKOTO
MBIILIEHUS, CIOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AIH, UCTIOIb30BAHUIO AHAJIOTHA.
ConepxarenpHass JuHug «Hauana MareMaTHyeckoro aHalivzay TMO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYr KaK MaTeMaTUYEeCKUX, TaK U MPUKIAAHBIX 3ajad,
JIOCTYITHBIX O0Y4YaroIMUMCs, Y KOTOPBIX MOSBIISIETCS BO3MOXXHOCTh UCCJIEI0BATh U
CTpoUTh Tpaduku (HyHKIMMA, ONpenensiTh UX HauOOJIbIIME U HAaUMEHBIINE 3HAYCHUS,
BBIUHCIIATh IUIOMAAM (uUuryp U 0O0BEMBI TeN, HAXOIUTh CKOPOCTH U YCKOPEHUS
nporeccoB. Conep:kaTenbHas JUHUS OTKPBHIBAET HOBBIE BO3MOYKHOCTU MOCTPOCHUS
MaTeMaTUYECKUX MOJEJIEH pEaIbHbIX CUTyalllid, HAXOXKIACHUS HAWIYUIIETO PEIICHUS
B IPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3a]a4ax.3HaKOMCTBO
C OCHOBAMHM MATEMaTHYECKOT0 aHallu3a CIOCOOCTBYET pPa3BUTHIO a0CTPaKTHOTO,
(GbOpMalIbHO-JIOTUYECKOTO M KPEATUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHM
pacro3HaBaTh NPOSIBICHUS 3aKOHOB MAaTEMATHKUA B HAyKe, TEXHUKE W MUCKYCCTBE.
OOyuaronuecs y3HAIOT O BBIJIAIONIUXCS PE3ybTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS
MaTeMaTUKH KaK HAyKd, U UX aBTOpax.

ConepxaTenpHO-MeTOANYECKasT JUHUS «MHOXeCTBa W JIOTMKa» B OCHOBHOM
MOCBSIIIEHA DJIEMEHTaM TEOPUH MHOKECTB. Te0opeTUKO-MHOXKECTBEHHBIE MPE/ICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKM U MOpeajaraloT Haubosee
YHUBEPCAIBbHBINA S3bIK, OOBETUHSIONMINN BCE Pa3eiibl MATEMAaTUKH U €€ MPUIIOKEHUH,
OHU CBSI3BIBAIOT PA3HbIE MATEMAaTUYECKUE IUCLUMILUIMHBI B enuHoe 1enoe. Iloatomy
BaYKHO JIaTh BO3MOXXHOCTh 00YYaIoIeMyCsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTEMAaTHUKHU U UCIIOJIb30BaTh €ro JJIsl BEIPAXKEHUSI CBOUX MBICIIEH.

B yue6HOM Kypce «Anrebpa u Hayalla MaTeMaTHYEeCKOTO aHaJIN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaTEMAaTHYECKOTO MOJICTMPOBAHMSI, KOTOPBIEC MPU3BaHbl CHPOPMUPOBATH
HAaBBIKM ITOCTPOCHHSI MOJEIIEN pPEaJbHbIX CUTYyallMd, WCCIEAOBAHUS 3THUX MOJEIEU
C TIOMOIIBIO ammapara aiareOpbl W MaTeMaTUYeCKOro aHalu3a W HHTEPIpeTaIuu
MOJYYEHHBIX pE3yJbTaToB. Takue 3aJaHus BIUIETEHbI B KaXXIblil W3 pa3/elioB
MpPOrpaMMbl, MOCKOJBKY BECh Marepuaid ydeOHOTO Kypca IMUPOKO HCIOJIb3YeTCs
JUIS. pelleHus NMPUKIAAHBIX 3adad. [Ipu pelleHnHn peabHbIX MPAKTUYECKUX 3ajad
oOydJaroruecs pa3BUBAIOT HAOIIOIATEIHLHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIOJIB30BAaTh AHANOTHUIO, 0000IaTh W KOHKPETH3UPOBATH
npobiemy. JlesTenbHOCTh 10 (hOPMHUPOBAHWIO HABBIKOB PEIICHUS MPHUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe M3YyUCHUS BCEX TeM ydeOHOTro Kypca «Anredpa u Hayaia
MaTeMaTUYECKOr0 aHAIIU3ay.

Oo111ee yncno YacoB, pEKOMEHI0BAaHHBIX JJISl M3Y4YEeHUs yueOHOro Kypca «Anredpa
1 Hayvajla MaTeMaTh4deckoro aHammsa», — 170 gacoB: B 10 kmacce — 68 wacoB (2 4vaca
B Henmeno), B 11 kimacce —102 gaca (3 waca B Heeno).
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COAEPXKXAHUE OBYYEHUSA

10 KJIACC
Yuciia 1 BLIYUCICHUSA

Panmonaneupie yucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApOOW, MPOIEHTHI,
OeCKOHEUYHBIE TIepUOANYECKUE TpoOH. ApupMeTHYecKre ONepalnu ¢ parroHaIbHBIMU
quciIaMy, IpeoOpa3oBaHMs YUCIOBBIX BblpaxeHHil. [IpumeHenne apodel U NpoleHTOB
JUISL PELICHUS TPUKJIAAHBIX 33]1a4 U3 PA3JIUYHbBIX OTPACIIEN 3HAHUW U PEATTbHOM KU3HMU.

JlelicTBuTENbHBIE  4uCla.  PanuMOHalbHBIE W WPpPAUHMOHANBHBIE  YHCIIA.
ApudmeTnueckue omepanuu ¢ JACWCTBUTEIbHBIMU  unciaamu. [IpulnmxéHHbIe
BBIYMCIICHHUS], [TPAaBUJIa OKPYIJICHHUS], IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nenbiM nokasareneMm. CrangapTHas ¢opMma 3alUCH JEHCTBUTEIIBHOTO
gyucna. Vcnonp3oBanue mnoaxonAmieil (QopMbl  3amuUCH  ACWCTBUTEIBHBIX  YHUCEI
JUISL PEILICHUS ITPAKTUYECKUX 3a1a4 U NIPEICTABICHN JaHHBIX.

ApudmMernyecknii KOpeHb HaTypalabHOU cTeneHu. JlelcTBus ¢ apupMeTUYECKUMHU
KOPHSIMH HaTypAJIbHOU CTENICHHU.

CuHyCc, KOCMHYC M TAaHI€HC YHCIIOBOIO AapryMeHTa. APKCHUHYC, ApKKOCHHYC,
APKTAHI€HC YUCIIOBOIO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa 1 TOX/IECTBEHHBIE TPEOOPA3OBAHUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUYECKUE POPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pellieHne HepaBeHcTsa. Meron
MHTEPBAJIOB.

Pemenue 1nenbix 1 1poOHO-paliiOHATBHBIX YPABHEHU U HEPABEHCTB.

Pemenne nppaniioHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHNU.
[IpuMeHneHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a4a4 U 3a71a4

U3 pa3IUYHbIX 00JacTel HAYKH U peajbHOM KU3HU.

DOyHKUMHU U TPAPUKH

@yHk1us, cnocoObl 3aganus GpyHkuuu. ['paduk Gynkiuun. Bzanmuo odpatHbie
GyHKIIUU.

OO6nacth ompejaesieHUss M MHOXKECTBO 3HaueHui (yHkuuu. Hymu ¢dyHkumm.
[TpoMexyTkH 3HaKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHast GyHKIMS C HATYpaJbHBIM U LIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH.

TpuroHomerpuyeckas OKpy>KHOCTb, ONPEICTICHUE TPUTOHOMETPUUYECKUX HYHKIUN
YHUCJIOBOI'O apryMEHTA.

Hauajia MaTeMaTHY€eCKOI0 aHAJIN3a
ITocienoBaTeIbHOCTH, CIIOCOOBI 3aaHUsI ITOCIEI0OBATEIbHOCTEH. MOHOTOHHEIE
MIOCJIEAOBATEILHOCTH.
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ApudmeTrnueckas W TeoMeTpudecKkas mnporpeccud. beckoHeduHO YyObIBaroIas
reoMmerpuyeckas mnporpeccus. Cymma O€CKOHEYHO YOBIBalOle TIeOMETPUUYECKOU
nporpeccuu. Gopmyra ciokHBIX MPOIEHTOB. Vcronb30BaHNE MPOTPECCUU IJISl PEILICHUS
peanbHBIX 3a/1ay MPUKIAJHOTO XapaKTepa.

MHoskecTBa U JIOTMKA
MHoXxecTBO, omepaluu Haja MHOXecTBamu. Jluarpammsl  Diinepa—BenHa.
[IpumMeHeHne TEOpEeTUKO-MHOKECTBEHHOTO —amnmapara JJIsi  ONHMCAHMs  peajbHBIX
MPOIIECCOB U SIBJIICHUM, PU PEUICHUHN 3a7a4 U3 APYTUX YU€OHBIX MPEIMETOB.
Ornpenenenue, Teopema, CIEACTBHUE, JOKA3aTEIBCTBO.

11 KJIACC

YucJia v BbIYUCIEHUA
Harypanbsubie u nensle uncna. [Ipu3Haku 1€IMMOCTH LEIIBIX YUCET.
CreneHsb ¢ palmoOHAIBHBIM TTOKa3aTeneM. CBOKCTBA CTEIIEHU.
Jlorapudwm uucna. JleciTuuHbie 1 HATypaJIbHBIC JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKEHUN, COAEPKALIUX JTOTapU(MBI.

[IpeoOpazoBaHue BBIpAKEHUN, COJEPKAIIUX CTENEHH C  PaAIMOHAIBHBIM
MOKa3aTeNEM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zaTenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEeHUSI U HEPABEHCTBA.

Cucrembl JTUHEHHBIX YpaBHEHUHN. PemieHre mpuKiIagHbIX 3a/1ad ¢ MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPAaBHECHUM.

Cucrembl 1 COBOKYITHOCTH PAIIMOHAIIBHBIX YPABHEHU U HEPABEHCTB.

[IprmeHeHne ypaBHEHHUI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX
3aJlay 1 3a7]a4 U3 pa3InyHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DOyHKUMHU U TPAPUKH

Oyukuus. [lepuonnueckue ¢yHkuuu. IIpoMexyTKd MOHOTOHHOCTH (DYHKIIMH.
MakcumyMbl 1 MUHUMYMBbI QyHKIIMK. Hanbosnblliee 1 HauMeHblIee 3HaUeHne (PyHKIUU
Ha IIPOMEKYTKE.

Tpuronomerpuueckne GyHKIIMH, UX CBOWCTBA U rpauKH.

[TokazatenpHass u JorapudmMuueckas (QYHKIIMHA, HUX CBOWCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB PYHKIIMM AJ1 pelieHus] ypaBHEHUHN U IMHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB (YyHKIUNA IS HUCCIAEAOBAHUS  MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPU pEUICHUU 3a7ad4 W3 JpPYrux Yy4yeOHbIX
MPEMETOB U PEANbHOU KU3HH.

Hayajia maTeMaTH4ecKoro anajausa
HenpepeiBable (QyHKIHH. MeTON HWHTEpBAJIOB U PEUICHUS HEPaBEHCTB.
[IpousBoanas pyHkuuu. ['eomeTpuyeckuii 1 GU3NUECKU CMBICI IPOU3BOIHOM.
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[IpousBoaubie aneMeHTapHbIX GyHKUINNA. DOpPMYIIBI HAXO0XKACHUS TPOU3BOTHOM
CYMMBI, IPOU3BEJCHHS U YACTHOTO (DYHKIIUH.

[IpumeHeHrne TPOM3BOAHONM K HCCIEAOBAHUIO (PYHKIHMA HAa MOHOTOHHOCTH U
aKCcTpeMyMbl. HaxoxneHre HanbobIIero v HAMMEHbBIIETO 3HaYeHHsT QYHKIIMU Ha OTPE3Ke.

IIpuMeHeHne npon3BOAHON I HAXOKICHUS HAWITY4ILIEro PEIICHNS B IPUKJIIAIHBIX
3a/1a4ax, JUIsl OIPEENIEHUs] CKOPOCTH IIPOLEcca, 3aJaHHOT0 (POPMYJION UITU TPapUKOM.

[lepBoobOpasnas. Tabnuiia mepBoOOpa3HBIX.

WHuTerpain, ero reoMeTpuueckuii U (pusndeckuid cMbici. Beruucinenue mHTerpana
o ¢popmysie Herorona—JletiOuuiia.

IMPEAMETHBIE PE3YJIBTATbBI

K xonity 00y4yenus B 10 kiacce o0yyaromuiics Moiay4yuT CIeIyIOUUe IpeIMETHbIE
pe3yabTaThl:

YucJa v BbIYUCTICHNUA

OTICPUPOBATH MTOHATHUSIMH: PAIMOHAIBHOE U JICHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS
U JIECATUYHAS IPOOb, MPOLICHTHI;

BBITIOJTHATh apU(METHUYECKHUE OTEepaIliid C pallMOHAIBHBIMUA U JICHCTBUTEIIHbHBIMU
YHUCJIaMU;

BBITIOJTHATH TPUOMMKEHHBIC BRIYUCIICHHS, HCTIOJIB3YS TIPaBUjia OKPYTJISHHUS, JIeJIaTh
MPUKUJIKY U OLIEHKY PE€3yJIbTaTa BEIYMCICHUM;

OTIEpUPOBATh MOHSTUSIMU: CTEMECHb C IIEJIBIM TOKa3aTeJIeM, CTaHaapTHas (opma
3allMCH  JCUCTBUTEIIBHOTO 4YHCIIA, KOPEHb HATypaJlbHOW CTEIECHH, HCIOJIb30BATh
NOAXOAANTYI0 (OpMY 3aIUCU JIEHCTBUTEIBHBIX YUCEIT ISl pEHICHUs MPAKTUYECKUX 3a/1a4
Y MIPEJICTaBIICHUS JAHHBIX;

ONEPUPOBATH TMOHATUSAMHU: CHUHYC, KOCMHYC W TAaHTE€HC MPOU3BOJIBHOTO YIJIa,
MCIIOJIB30BaTh 3alUCh MPOU3BOJIBHOTO yria dYepe3 OOpaTHbIe TPUTOHOMETPUYECKUE

(GyHKUIHU.

YpaBHeHMs M HEPaBeHCTBA:

ONEPUPOBATh MOHATHUSIMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, IEJOE,
pallMOHAIBHOE, HWPPALMOHAIBHOE YpPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPAaBHEHHUE;

BBINIOJIHATh NMPE0Opa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUM M penaTh
TPUTOHOMETPUUECKUE YPABHEHUS;

BBINIOJIHATh  MPEe0oOpa3oBaHUsl UEJbIX, PALMOHATIBHBIX M  HPPALMOHAIBHBIX
BBIPDQXEHUN W PEIlaTh OCHOBHBIE TUIIBI LIEJBIX, PALMOHAIBHBIX M UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS M HEPABEHCTBA Ul PEIICHUS MAaTEMATHMYECKHUX 3a1ad U
3a/1a4 U3 pa3auvHbIX 00J1acTe HAYKH U peabHOW KU3HH,

MOJIETTUPOBATh PEAIbHbIE CUTYallMU Ha SI3bIKE aJreOphl, COCTABIISTh BBIPAXKEHHUS,
YPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBUIO 3aaud, MCCIEAOBATH IIOCTPOEHHBIE MOJCIHU
C UCTIOJIb30BAaHHUEM arlrapaTa ajareopsl.
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DOyHKIMU U TPaPUKH:

ONEepPUPOBATh TMOHATHSAMHU: (PyHKUIUSA, crmocoObl 3amaHus (QyHKIUH, 00JaCTh
OTIpeIeICHUsI 1 MHOKECTBO 3HaUCHUH (yHKUUH, TpaduK QYHKIMH, B3aUMHO 00paTHBIE
dynxmm;

ONEpPUPOBATH TMOHATUSAMHU: UYETHOCTb M HEYETHOCTh (PyHKIMHU, HyIH (YHKIUH,
IPOMEKYTKH 3HAKOMOCTOSIHCTBA;

MCIOJIb30BaTh rpapuKu GYHKIUH SIS peICHUS] YPaBHEHMUIA;

CTPOUTh W YHTAaTh TpapUKd JTUHEHHON (yHKIMK, KBaJpaTUUHON (YHKIUH,
CTETNIEHHOMN (PYHKITHH C LEIBIM MTOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku QyHKUUN A UCCIIEOBAHMS MIPOLIECCOB M 3aBUCUMOCTEH
IpU peIIeHUH 337ad U3 APYTrux y4eOHBIX MPEIMETOB U PEalbHOM KU3HHU, BBIPAXKATb
dbopMynaMu 3aBUCUMOCTH MEKy BEIMIYMHAMH.

Hauaja MaTeMaTH4€CKOI0 aHAIH3A:

ONEpUpOBaTh  IOHATUSIMH: NOCNIEA0BATEIbHOCTh,  apupMeTHdecKkass U
reOMETPUYECKas MPOTPECCUN;

OIIepUPOBATh NOHATUAMU: OECKOHEUHO YOBIBaIOIIasi F€OMETpUUECKasi POTrPeCcCHsl,
CyMMa OECKOHEUHO YOBIBAOILIEH T€OMETPUUYECKOM MPOrpeccuy;

3aJ1aBaTh [10CJIE0BATEIbHOCTH PA3JINYHBIMU CIIOCO0AMU;

HCIIOJIb30BaTh CBOMCTBA MOCIIEIOBATENbHOCTE W MPOrPECCHil A pEelIeHUs
pealIbHBIX 3a/1a4 NPUKIIAJHOIO XapaKkTepa.

MHoxecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSIMH: MHOKECTBO, OTIEPALIMM HAJl MHOKECTBAMU;
HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar sl OMMCAHMS PEealbHBIX
MPOIIECCOB U SIBJICHUH, PU PEUICHUU 3a7]a4 U3 JPYTUX yYEOHBIX MIPEAMETOB;
OIIEpUPOBATH MOHATUSAMU: ONPEAECICHUE, TEOPEMA, CIIEACTBUE, HOKA3ATEIbCTBO.

K koHniry 00y4yenust B 11 kyacce o0yyaromuiics Moxy4duT ClIeyOUUe IpeIMETHbIE
pe3yibTaThl:

YucJa ¥ BbIYUCTICHUA

ONEPUPOBATH MOHATUSIMU: HATYPAIBHOE, LEJI0€ YHUCIO, MCIOJIb30BATh MPU3HAKU
JEIAMOCTHU UEJbIX YKCEN, PA3JI0KEHHUE YHCiia HA TMPOCThIE MHOKUTEIMU JJISI PEIICHUS
3ajad4;

ONIEPUPOBATH MOHSATUEM: CTETIEHD C PAIMOHAIIBHBIM MOKA3aTEIIEM;

OTIepUpPOBaTh TMOHATHSAMU: JiorapudMm ducia, ACCATUYHBIE U HATypaJIbHbIC
JgorapuMsl.

YpaBHeHUA M HEPABEHCTBA:

OPUMEHSTh CBOMCTBA CTENEHU ISl MPeoOpa3oBaHUsl BBIPAKEHHM, ONEpUpOBATH
MIOHATUSAMU: II0KA3aTEIbHOE YpPaBHEHHE U HEPABEHCTBO, peELIaTb OCHOBHBIE THIIBI
[I0KA3aTEeIbHbIX YPAaBHEHUN U HEPABEHCTB;

BBITOJIHATH PE00pa30BaHMsl BBIPAXKEHUH, COAEPIKAIIMX JOrapudMbl, ONIEpUpPOBATH
HNOHATUAMHU: JIOTapU(PMHUUECKOE ypaBHEHHWE M HEPABEHCTBO, PELIATh OCHOBHBIE THUIIBI
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JorapuMUYECKUX YPABHCHHUHN U HEPABCHCTB;

HaxXOJIUTh PELIEHUS TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHATHUSIMU: CHCTEMA JIMHEHMHBIX YPaBHEHUHM M €€ pEIICHUE,
MCIOJI30BaTh CUCTEMY JIMHEMHBIX YPABHEHUU JIJIA PEIICHUS MPAKTUYECKUX 3a0aY;

HaXOJHWTh PEUICHUS MPOCTEHIINX CUCTEM M COBOKYIHOCTEN palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICIIUPOBATh PEaJbHBIC CUTYAIlMH Ha S3BIKE aNreOphl, COCTABISATH BBIPAKEHUS,
YPaBHEHHUSI, HEPABEHCTBA U CHCTEMBI MO YCIOBHUIO 3aJa4d, UCCIEN0BATH MOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAHUEM anmnapara ajareOpsl.

DOyHKUMU U TPaPUKH:

ONEepUpPOBaTh MOHATUAMMU: MEpUOANYECKas PYHKIUS, IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, TOYKM 3KCTpeMyMma (QYHKIUH, HauOonblllee W HAMMEHbILIEE 3HAUCHUS
(GYHKIIMM Ha TPOMEXKYTKE, MCIOJIb30BaTh UX JJs MCCIEAOBaHUSA (DYHKIUU, 3aJaHHOU
rpadukom;

ONEpUPOBAaTh  MOHATUSAMHU:  TpapUKd  TOKa3aTeJbHOM, JorapudMuyecKout
U TPUTOHOMETPUYECKUX (PyHKUMH, M300pakaTb MX Ha KOOPAMHATHOM IUIOCKOCTU U
VCIIOJIb30BaTh Il PELICHNUs] YPABHEHUM U HEPABEHCTB;

M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TpadUKu JMHEHHBIX YpaBHEHUU
Y UCIIOJIB30BaTh UX JUIA PELICHUs CUCTEMBI JINHENHBIX YPaBHEHU;

UCIIOJb30BaTh TpapuKku (GyHKIUH 171 UCCIEA0BAHUS MPOLECCOB U 3aBUCUMOCTEM
U3 JIPYruX YYEOHBIX TUCLIUILIMH.

Hauyaja maTtemMmaTu4ecKoro anaiausa:

OTNEpUpPOBAaTh TOHSATUSAMH: HENpEphIBHAS (PYHKIMSA, TPOU3BOJAHAS (PYHKIIMH,
UCIIOJIb30BaTh T€OMETPUUECKU M (U3MUECKUI CMBICT MPOU3BOAHONU MJIA pEIICHUS
3a/1ayg;

HaXOJUTh TMPOU3BOJHBIC DJIEMEHTApHBIX (YHKIUH, BBIUUCIATH TMPOU3BOJAHBIC
CYMMBI, TTIPOU3BEICHNUS, YACTHOTO (PYyHKITUN;

WCIIOJB30BaTh MPOW3ZBOAHYIO IJII HCCIENOBaHUS (PYHKIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBbI, IPUMEHSTh PE3yJIbTaThl UCCIEOBAHUS K TOCTPOEHUIO IPAPUKOB;

UCIIOJIb30BaTh  IPOM3BOJHYK  JUISI  HAXOXKJICHUS  HAWJIYUILIErO0  pPELICHUs
B MIPUKJIAJIHBIX, B TOM YHCJIE COIUAIBHO-DKOHOMHUYECKUX, 33/1a4aX;

OTIEpPUPOBAThH MOHATUAMU: TIEPBOOOpA3HAS U UHTETPaJl, TOHUMATh T€OMETPUUYCCKUIMA
U (pU3NUYECKUN CMBICT MHTErpaa;

HaxXOJWTh TMEPBOOOpPA3HBIC DJIEMEHTAPHBIX (YHKIMH, BBIUUCISITH HHTErpall
o popmyne HeroTona—JIelOHua;

peliath MNPUKIAAHBIE 33Jadyd, B TOM YHCJIE COUUAIBHO-DKOHOMHUYECKOTO H
bu3nYecKoro xapakrepa, CpeICTBaMU MaTeMaTUYECKOrO aHaN3a.

18



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
HanmenoBanue paznena  [KomnuecTtBo OcHOBHOE coZIepKaHNE OcHOBHBIE BUJIbI AEATEIBHOCTH
(Temnl) Kypca 4acoB O0yJarOIIIXCS
MHoOKecTBa palluOHAIbHBIX 14 MHoxecTBO, onepanuu Hcnonb30BaTh TEOPETUKO-

Y JEACTBUTENBHBIX YNCEIL.
PannonanbHble ypaBHEHHS U
HEPaBEHCTBA

HaJl MHOKECTBaMu. JluarpaMmel
Ditnepa—BenHa.

Panmonanbhbie unciia. OObIKHOBEHHBIC
U JICCSITUYHBIE IPOOU, TIPOLICHTHI,
OECKOHEYHbIE MTEPUOINIECKUE TPOOH.
Apudmerrnueckue ornepamnuu

C pallMOHAJIBbHBIMU YUCJIAMH,
nmpeo0pa3oBaHus YHCIOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MIPOLICHTOB JIJI PELIECHUS IPUKJIAIHBIX
3a7a4 U3 Pa3JIMYHBIX OTpaACIei 3HAHUI
Y PEAIbHOM KU3HU.

JleCTBUTENBHBIC YHCIIA.
PanmmonanbHbie U UppalMOHATIBHBIE
ymucia. ApudMeTnyeckue onepanuu

C ICUCTBUTEIIBHBIMU YHCIIAMU.
[Tpubnu>xE€HHbBIE BBIYUCIIEHUS, TPABUIIa
OKpYIJIEHUSI, IPUKUIKA U OIICHKA
pe3yJbTaTa BHIYUCICHUN.

MHO>KECTBEHHBIN arnmapar

TSl OTIUCAHUS X0/ PEILICHUS
MaTeMaTHYECKUX 3a/a4, a TaAKKe
peabHBIX MPOLECCOB U SIBJICHUM,

IIPU pEUICHUU 3a71a4 U3 APYTUX
y4€OHBIX MTPEAMETOB.

OnepupoBathb NOHATHSIMH:
paloHaILHOE YUCTIO0, AEHCTBUTEIHHOE
YHUCJI0, OOBIKHOBEHHAS JPOOB,
JecATUYHAs APOOb, MPOIICHTHI.
BoinoansaTs apudmeTnyeckue
omepaluu ¢ pallMOHAILHBIMU U
JNEeUCTBUTEIBHBIMU YUCIIAMU;
pUOTNKEHHBIC BHIYUCIICHHUS,
UCIIOJIb3Ys ITpaBUiia OKPYTJICHUS.
JeaaTh NPUKHUIKY U OLIEHKY
pe3ynbTaTa BHIYUCICHHM.
OnepupoBaTrb NOHATHSIMH:
TOXJIECTBO, YPAaBHEHUE, HEPABEHCTBO;
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ToxnecTBa U TOXIECTBEHHbIC
npeoOpa3oBaHus. Y paBHEHHE, KOPEHb
ypaBHeHusi. HepaBeHCTBO, pelieHue
HepaBeHCTBA. MeTOJ] MHTEPBAJIOB.
Pemenue nensix u 1poOHO-
palMOHAJIBHBIX YPABHEHUN U
HEpPaBEHCTB

LIEJI0€ ¥ PAlMOHAJIBHOE YPABHEHHE,
HEPABEHCTBO.

BoInoJIHATH NPeodpa30BaHUS LIEIBIX
Y PAllMOHAJIBHBIX BBIPAXKECHHM.
PemiaTbs OCHOBHBIE THUIIBI LEITBIX
UppallMOHATBHBIX YPAaBHEHUHN U
HEPABEHCTB.

IIpuMeHATh palioOHaJIbHbIE
YPaBHEHHUS U HEPABEHCTBA

JUISl PELICHUST MAaTEMAaTUYECKUX 3a/1a4
W 3371a4 U3 Pa3IM4HbIX 00J1acTel HAyKu
Y PEATbHOM KU3HU

®yukiuu U rpaduku. CTeneHb
C LIEJIBIM TTOKa3aTesieM

OyHKIMS, CIOCOOBI 3aAaHus QYHKIIUU.
B3aumMHo obpatHbie pynkuuu. ['paduk
GyHKUIUU.

OO6sacth onpeneneHus 1 MHOYKECTBO
3HaueHui pyukiuu. Hynm dyHknmu.
[TpoMexxyTKH 3HAKOIIOCTOSTHCTBA.
YETHble 1 HEYETHBIE QYHKIIUU.
CreneHsp C LeNIbIM TOKa3aTeIEM.
CrannmaptHas ¢hopma 3anucu
JNEUCTBUTEIBHOIO YHCIIA.
Hcnonb3oBanue noaxoasiieit popmbl
3aIlUCH AEHCTBUTEIIBHBIX YHACEI

JJIS1 PEIIEHUS PAKTUYECKUX 3a7a4

U TIPEACTABIICHUS TaHHBIX.

OnepupoBaTh NOHATHUAMM: PYHKIINA,
cnocoObI 3aaHus GYHKIMHU, B3AUMHO
oOpatHble PyHKIIMU, 00JIACTH
ONpEIEIEHUS] U MHOKECTBO 3HAUYEHUI
dyHkuuu, rpaguk GyHKIMH; YETHOCTh
U HEYETHOCTh (DYHKILIMU, HYJIH
(GYHKIUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

BoInosHATH Npeodpa3oBaHus
CTENEHEH C IIeJIbIM MTOKA3aTeIEM.
Hcnonb3oBath cTangapTHyIO Gopmy
3alKUCH IEUCTBUTEIBHOTO YHCIIA.
DopMyJHPOBATH

U WJJIIOCTPUPOBATH IpaduyecKu
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeJbIM IMOoKa3aresieM. E€ cBoiicTBa n

rpaduk

CBOMCTBA CTENICHHOMN ()YHKITUH.
BoipaxaTts (popMyJIaMu 3aBUCUMOCTH
MEKy BEJIMYNHAMM.

Hcnoab3oBath HU(PPOBHIE pecypchbl
JUIS IOCTPOCHUS TpauKOB PyHKINUU

Y U3YUYEHHUsI UX CBOWCTB

Apudmernyeckuit KOpeHb
N—OM CTEIICHH.
HNppannoHaibHbIE YpaBHEHUSA
Y HEPABEHCTBA

18

Apudmerruecknii KOpeHb
HATypaJIbHOM cTeneHu. [lercTBUs

¢ apu(pMeTUUECKUMH KOPHSIMU N—Oi
CTEIICHH.

Pemrenne nppaiMOHAIBHBIX YPaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduk KOpHS N-0i
CTEIICHU

DopMyJIMPOBaATh, 3aIIUCHIBATH

B CMMBOJINYeCKO# popMe

U WIIOCTPUPOBATH IPUMEpPaMHu
CBOMCTBA KOPHA N-OM CTETNICHH.
BbInoHATH peoOpa3oBaHus
UPPALMOHAIBHBIX BBIPAXKEHUMN.
PemiaTs OCHOBHBIE TUIIBI
UppalMOHATbHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpuMeHATH /151 peleHust
Pa3JIM4YHbIX 33124 UPPALIMOHAIBHBIE
YPAaBHEHHMS U HEPABEHCTBA.
CrpouTsb, yuTaTh rpaduK KOpHS N-01
CTEIICHH.

Hcnoab3oBath HU(PPOBBIE pecypchbl
JUTsl TOCTpOeHUsI TpaduKOB PYHKITHI
Y U3y4YECHUS UX CBOMCTB
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@opMyJIbl TPUTOHOMETPHH.

22

CI/IHYC, KOCHHYC U TAHI'CHC YHUCJIOBOI'O

Ol'lepl/lpOBaTb MOHATHAMM: CUHYC,

Tpuronomerpudeckue aprymeHnTa. ApKCHHYC, apKKOCHHYC KOCHHYC ¥ TaHTE€HC POU3BOJIBHOTO

ypaBHECHHUS ¥ apKTaHTEHC YMCIIOBOTO apTyMEHTA. yria.
TpuronomeTpudeckas OKpy>XHOCTb, Hcnoab3oBaTh 3anuch
oIpeiesIeHUE TPUTOHOMETPUICCKIX TIPOU3BOJIHHOTO yTJIa Yepe3 0OpaTHbIC
(GYHKITHI YUCIIOBOTO apTyMEHTA. TPUTOHOMETPHYECKHE (YHKITUH.
OCHOBHBIE TPUTOHOMETPHUICCKHEC BoInoHATH NpeodpazoBaHust
dbopmynsl. [IpeobpazoBanue TPUTOHOMETPUICCKUX BBIPAKEHUH.
TPUTOHOMETPUIECKHUX BBIPAKCHHIA. PemiaTth OCHOBHBIC TUIIBI
Permenrie TpUroHOMeTPHUYECKUX TPUTOHOMETPUUYECKUX YPABHCHHM
YpPaBHEHUM

[TocnenoBaTensHOCTH 5 [TocrmenoBaTeTbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHSIMM:

Y IIPOTPECCUH

3aJ1aHUsI ITOCIIEA0BATEIBHOCTEN.
MOHOTOHHBIE NOCIEA0BATEIILHOCTH.
ApudmeTrnueckast U reoMeTpuyecKas
nporpeccun. beckoHeuHo yObiBaroias
reOMETpUYECKas MPOrpeccusl.
CyMMa 0eCKOHEUHO yObIBatoLIei
F€OMETPUYECKON MPOrPECCHH.
@opmyJia CIOKHBIX TPOLIEHTOB.
Hcnonws3oBanue nporpeccun

JUTSL peLIEHUs] peasIbHbIX 3a7a4
IPUKJIAJHOTO Xapakrepa

MOCJIEI0BATEIBHOCTD,
apudmMeTH4ecKasi 1 reoMeTpudecKas
nporpeccun; 0€CKOHEUHO yObIBaroIIas
reoMEeTpUYECKasi IPOrpeccus, CyMma
OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON IIPOTrPECCUM.
3agaBaTh IOCJIEI0BATEILHOCTH
Pa3IMYHBIMU CIIOCOOAMH.
IIpumeHsiTs popmyJry CJIO0KHBIX
NPOLEHTOB /IS pelleHusl 3a1a4

U3 pEATbHOM MPAKTUKU

(C UCTIOB30BAHUEM KAJIBKYJISITOPA).
HUcnoab30BaTh CBOMCTBA
MIOCJIEIOBATENBHOCTEN U ITPOTPECCUN
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JUTSL pEIIeHUS pEaNTbHBIX 3a71a4
IPHUKIIATHOTO XapaKTepa

[ToBTOpenue, 0600MIIEHNE, 3 OcHOBHBIE MMOHATHS Kypca aareopbl IIpuMeHATH OCHOBHBIC IOHATHS Kypca
CHCTEMaTH3aIMsl 3HAHUI Y HavaJl MAaTEMATUUECKOTO aHaIn3a anreOpsl ¥ HavYaJl MAaTEMaTHICCKOTO
10 kiacca, 00001IEHHE aHanuM3a Ui peuieHus 3aa4
U CUCTEMAaTH3alis 3HAaHUN U3 peajbHOM KU3HU U IPYTHX
IIKOJIBHBIX JUCIIATUINH
OBILEE KOJIMYECTBO 68
YACOB I10 I[TPOTPAMME
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11 KJIIACC

MIOKa3aTeJIeM.
[ToxazarenbHast PyHKUIHA.
[Toka3zaTenbHble ypaBHEHUS
Y HEpAaBEHCTBA

HanmenoBanue pasgena  |Kosmuectso OcHOBHOE coziepKaHue OcHOBHBIE BUJIBI AECSTENBHOCTH
(TembI) Kypca 4acoB 00yJarommxcsl
CrerneHs ¢ palmOHaJIBHBIM 12 CrermneHb ¢ palluOHATBHBIM ®opmyTHPOBATH, 3ANINCHIBATH

noka3ateneM. CBOWCTBA CTETICHHU.
[IpeoOpa3zoBanue BRIpaKCHHI,
COZICPIKAIINX PAIlHOHATLHBIC CTETICHH.
[Toka3aTebHBIC YpaBHEHUS

Y HEPaBCHCTBA.

[TokazarenpHast QyHKINS, €€ CBOMCTBA
U rpaduk

B CUMBOJIMYeCKO# opme

Y WJUIIOCTPUPOBATh IPUMEpPaMu
CBOMCTBA CTEIICHHU.

IIpuMeHATH CBOIICTBA CTENICHU

TSl Pe0Opa30BaHUs BBIPAKECHUM.
DopMyJIHPOBATH

Y WIIIOCTPUPOBATh rpaguyecKu
CBOMCTBA MOKAa3aTEIbHON PYHKIUY.
Pemath OCHOBHBIE THUIIBI
MTOKA3aTEIbHBIX YPAaBHEHUN

Y HEPABEHCTB.

Hcnoab3oBaTh HU(PPOBHIE pecypcehl
JUTsl TIOCTPOEHUSI rpaMKOB PYHKIUI
Y U3YYEHUS UX CBOWCTB

Jlorapupmuueckast pyHKIuS.
Jlorapugmudeckue ypaBHEHHUS
U HEpaBEHCTBA

12

Jlorapudwm uucna. JlecsiTuunnie
U HaTypajbHbIC JOTapU(pMBI.
[IpeoOpazoBaHue BhIpaKEHU,
coJiep KaIIuX JOrapu(pMBbI.
Jlorapudmudeckue ypaBHEHHS
1 HEPABEHCTBA.

®opMyTHPOBATH, 3ANINCHIBATH

B CUMBOJINYecKoi ¢popme

1 WIIOCTPUPOBATH IPUMEpPaMHu
CBOMCTBa Jlorapudma.

BbInoJaHATH peoOpa3oBaHus
BBIPKEHUI, COJIEpIKAIIUX JTOTapU(MBI.
DopMyJIHMpPOBATH
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Jlorapudmuueckast GpyHKIMSA, €€
CBOICTBA U TpaduK

U WLIIOCTPUPOBATH rpadpuyueckn
CBOMCTBA JIOTapU(PMUUECKON (PYHKITUH.
Pemiatb OCHOBHBIE TUIIBI
Jorapu(pMUUECKUX YpaBHEHUM

Y HEPaBEHCTB.

Hcnonb3oBaTh HU(POBHIE pecypChl
JUTSL IOCTPOCHUSI TpapuKOB PyHKIIMIMA

Y N3yYECHHS UX CBOMCTB.
3HAKOMUTBCS ¢ UCTOPHEH pa3BUTHS
MaTEeMaTHKH

Tpuronomerprueckue
(yHKUMU U UX rpaduKH.
Tpuronomerpuueckue
HEPABEHCTBA

Tpuronomerpruyeckue GyHKIUH, UX
CBOMCTBA U TpaUKH.

[IpuMepbl TPUTOHOMETPUYECKUX
HEpPABEHCTB

Onepuposarb

NOHSITHEM NIepuoaAnYecKas QyHKIUS.
CrponTh, aHAJIM3MPOBATH,
CpaBHMBATH I'paduku
TPUTOHOMETPUUECKUX (DYHKIIHIA.
®opMyIUPOBATH

Y MWJUTIOCTPUPOBATH rpaduyecku
CBOMCTBa TPUTOHOMETPUUECKUX
GyHKLIHA.

Pemars npocreimme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnoab3oBath rpaduku 1
pELIEHNS] TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnonb3oBaTh HU(POBBIE pecypChl
JUISL IOCTPOCHUSI TpapuKOB PyHKIIMIHA
U U3y4YCHUS UX CBOICTB

[IponsBoaHas. [Ipumenenue
IIPOU3BOTHOU

24

HenpepriBabie ¢pyHkimn. Meron

HHTCPBAJIOB IJIsI pCIICHUA HCPABCHCTB.

[TpousBoaHas GyHKIUH.
['eomeTpuueckuii u puznuecKuii
CMBICJI ITPOU3BOHOM.

[Ipon3BoaHBIE AIIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas CcyMMsl,
IPOU3BENIEHUS, YACTHOT'O (PYHKIIMUH.
[IpuMeHenne npou3BOIHON

K UCCJIEIOBAHNIO (PYHKIUI

Ha MOHOTOHHOCTB U 3KCTPEMYMBI.
Haxoxxnenne HanOoIbIIero

Y HAUMEHBUIET0 3HaYeHUs! PyHKLIUU
Ha OTpE3Ke.

[IprmeHenune mponu3BOHOM

JUISL HAXOXKJEHUSI HAWITYYIIIEeTO
pElIeHUs B MPUKIIAIHBIX 3aa4ax,
JUTSL OTIPEIETIEHUS] CKOPOCTH Ipoliecca,
3aIaHHOTO (hOopMYJIOH WK rpaduKkomM

OnepupoBaTth NOHATUSMM:
HenpepbIBHAs PYHKIUS; TPOU3BOIHAS
GbyHKITUH.

Hcnoab3o0BaTh reOMETPUYECKUN

U (PU3UYECKUI CMBICI IPOU3BOIHOMN
JUISL pEIICHUS 3a/1a4.

Haxoaurtsb mpousBoHbIE
AJIEMEHTAPHBIX (PYHKIIUM, BBIYUCIAATH
MIPOU3BOJHBIE CYMMBI, [IPOU3BEIACHHUS,
YacTHOTO (PYHKITHIA.

Hcnmosb30BaTh IPOU3BOIHYIO

JUTsL UcclieoBaHus (DyHKLIUH

Ha MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHSTH Pe3yJbTAThI
HCCIEe0BAHMSA K IIOCTPOCHUIO
rpa¢gukoB. [IpuMeHATH MPOU3BOIHYIO
JUISL HAXO0KJICHUSI HAWITYy4IlIETrO
pelIeHns B IPUKIIAHbIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a/1a4ax.
3HAKOMUTBHCS C UCTOPHUE pa3BUTHSA
MaTeMaTUYECKOro aHaIn3a
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I/IHTCI‘paH " €TI0 IIPUMCHCHUA

[TepBooOpa3nas. Tabnuia
epBOOOPA3HBIX.

HNHTerpan, reoMeTpu4eCcKuii

U QU3NIECKUI CMBICIT HHTETpaIa.
Brraucnenne naTerpana mo ¢popmyse
Herorona—JleitOnuia

OnepupoBatb NOHATHAMU:
nepBooOpasHas, HHTErpall.

Haxoautp nepBooOpa3Hbie
AJIIEMEHTApHBIX PYHKIUH; BHIYHCIATH
uHTErpai mo ¢gopmysae Hprotona—
JleiiOHMIA.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS
MaTEMaTUYECKOIr0 aHaIHN3a

CucremMbl ypaBHEHUI

12

CucTeMbl IMHEVHBIX YPABHEHU.
Pemenue npukiiagHpIx 3a1a4

C IIOMOIIBIO CUCTEMBI JINHEUHBIX
YPaBHECHUM.

CucreMbl M COBOKYITHOCTH LIETBIX,
palOHAIIbHBIX, UPPAIHOHAIIBHBIX,
MOKA3aTEIbHBIX, JIOrapu(PMUIECKUX
YPAaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKIIHMA
JUISl PEILIEHUS] YPAaBHEHNUW U CUCTEM.
IIpumeHeHune ypaBHEHUM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a1a4

U3 Pa3IMYHBIX 00sacTell HayKu

Y peaJbHOU KU3HU

OnepupoBaTh NOHATHSIMH. CHCTEMA
JIMHEWHBIX YPABHEHUN U €€ PEILICHHUE.
Hcnonb30BaTh CUCTEMY JTMHEWHBIX
YPaBHEHUH JIs1 pELLICHUs
MIPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust IpoCTENIINX
CUCTEM U COBOKYITHOCTEN
pPalMOHAIIBHBIX YPaBHEHUI

Y HEPABEHCTB.

Ucnoan3oBarh rpadguku GpyHKIMN
JUISL PELIEHUS] YPABHEHHU.
MopaeanpoBarb peajibHbIE CUTYyalluU
Ha SI3bIKE aJIre€OpbI, COCTABIISATh
BBIPAXKEHUs1, YPABHEHHUsI, HEPABEHCTBA
Y CUCTEMBI I10 YCIIOBUIO 3a7a4H,
HCC/IEeA0BATh MOCTPOCHHBIE MOAECIH
C UCIIOJIb30BAaHUEM ammapara aireopbl

27



HaTypaJIBHble M O CJIBbIC YHCJIa

HarypanbHble U 1enbie ynucna
B 33J]a4aX U3 PECATbHOM KU3HMU.
[Ipu3HaKK JETUMOCTH LETBIX YUCEIT

OnepupoBaTh NOHATHSIMM:
HATypaJbHOE YUCIIO0, LIETI0€ YUCIIO.
Hcnonab30BaTh NpU3HAKU JEITUMOCTH
HEJIBIX YHCE, pa3JIoKeHUE Ynucia

Ha MPOCThIE MHOXKUTEIHU JJI PEIICHUS
3a/1a4y

[ToBTOpeHue, 0000IICHHE,
cuCTeMaTHu3aIus 3HaHUM

18

OCHOBHBIC ITOHATHS Kypca anreopbl
¥ HayaJ MaTEMaTHYECKOTO aHAJIN3a,
0000IIIEHNE U CUCTEMATU3AlU 3HAHUI

PemaTe nmpuk/iaaHblie 3a5a4mn

U3 pa3IuYHbIX 00JIacTell HAyKU

Y PEATbHOM KU3HHU C IIOMOIIBIO
OCHOBHBIX MOHATHUHA Kypca aireOpbl
Y HayaJl MaTeMAaTHYECKOr0 aHAJIN3A.
Bei0upaTh onTUMaNbHBIE CIOCOOBI
BBIYUCIICHUH.

Hcnoab3oBaTh 1/ pelieHus 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA PYHKITUH

U rpauKoB

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

28



OEJAEPAJIBHAA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJIBHAA 3AIINCKA

BaxxHocTbyueOHOTO ~ Kypca TEOMETPUM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOM 3HAYMMOCTBIO METAIlIPEIMETHBIX U
MPEeIMETHBIX pPE3yJbTaTOB OOYYEHHMsS] TE€OMETpUM B HAMNpPaBICHUH JIMYHOCTHOTO
pa3Butusl oOywaromuxcs, (opmupoBaHUs (YHKIUMOHAIBHOW MaTeMaTUYECKOM

IPaMOTHOCTH, U3Y4YEHMSI IPYTUX yU4eOHBIX NUCUUIUIMH. Pa3BuTue y o0yyarommxcs
MPABWJIBHBIX MPEJICTABICHUNH O CYIIHOCTH U MPOUCXOXKIECHUU T€OMETPUUYECKUX
abcTpakiui, COOTHOLIEHUM pPEAJIbHOTO U HWJCAIBHOIO, XapaKTepe OTpa)KEHUs
MaTeMaTHYECKOW HAyKOMW SIBJICHUM U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUH
B CHUCTEME HayK M POJIM MAaTeMAaTUYECKOTO MOJAEIMPOBAHUS B HAYYHOM I[MO3HAHUU U
B [IPaKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS 00yUJaroLMXcs, a
TaKXXe Ka4eCTB MBIIIUICHNS, HEOOXOAUMBIX JIJIs afanTalluy B COBPEMEHHOM OOIIECTBE.
['eomeTpus sBAsSETCS OJHUM U3 0a30BbIX MIPEIMETOB HA YPOBHE CPEHETO OOIIETO
o0pa3oBaHMs, TaKk KakK OOECIEYMBAET BO3MOXKHOCTh M3YUYEHUS KaK JUCLUIUIMH
€CTECTBEHHO-HAY4YHOM HaIIPaBI€HHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MblIUIEHUE, (QopMHpyeMoe TpU HU3YYEHUU OO0y4arolUMUCs
HNOHSTUWHBIX OCHOB F€OMETPUM U MOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPKACHUN
B XO/JI€ PEIICHHUS TeOMETPHUUECKUX 3a/1a4, YMEHHE BBIIBUTATh I ONIPOBEPTaTh TUIIOTE3bI
HETMOCPEICTBEHHO UCTIONB3YIOTCS MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IHKIIA,
B YaCTHOCTHU U3 Kypca (HU3UKHU.

YMeHne OpueHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsxX JesATeNbHOCTH uesioBeka. OpueHTalusi YeJoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €T0 COIMATBLHOTO OBITHS, (hopMa OTpaskeHUs
OKPY>KarOIIEeT0 MHpA, YCIOBHE YCIEIIHOTO MO3HAHUS M aKTUBHOTO NPeoOpa3oBaHus
neiictButenbHOCTU. ONepUpoOBaHUE MPOCTPAHCTBEHHBIMH OOpa3zaMu OOBEAUHSIET
pasHble BHABI y4eOHOW W  TPYAOBOH JEATEIBHOCTH, SBJSIETCS  OJHHUM
U3 MpodeccroHaIbHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa 3a/ia4ya (OpMUPOBAHUS
y oOydaromuxcsi MPOCTPAHCTBEHHOTO MBILIUICHUS KaK Pa3HOBUAHOCTH OOpa3HOro
MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TOATOTOBKE K MPaKTUYECKOU
JeSITEIbBHOCTH 110 MHOTMM HalpaBiICHUSIM.

Llenp ocBOEHUs MporpamMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE
oOyueHusi — 001eo0pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE Ppa3BUTHE OO0YyYaIOUIUXCS
yepe3  obOecrieyeHHMEe  BO3MOXKHOCTH  NPHUOOpETEHUS M HCIOJIb30BAHMS
CUCTEeMAaTHUYECKUX TEOMETPUUECCKUX 3HAHWNA U NEHCTBUH, cieln()UIHBIX TE€OMETPUH,
BO3MOXXHOCTH YCIICITHOTO MPOJOJKEHHUsT 00pa30oBaHUS IO CIEUUATBHOCTSAM, HE
CBSI3aHHBIM C MPHUKJIAHBIM HCIIOIH30BAaHHEM T€OMETPHH.

[IpuoputeTHpIMM 3a7adamMM  OCBOEHMsI yueOHoro kypca  «['eomerpum»
Ha 0azoBoM ypoBHe B 10—11 knaccax sBisItOTCS:
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(dopMupoBaHrEe MPENCTaBICHUS O TEOMETPUM KaK YaCTH MHUPOBOW KYJbTYPHI U
OCO3HaHUE €€ B3aMOCBS3U C OKPYXKAIOIUM MHPOM;

(dopMupoBaHUEe MPENCTaBICHUSI O MHOTOTPAHHHMKAX W TellaX BpaIICHHs Kak
0 BAXHEWIIMX MATEMATHYECKUX MOJEINSX, IMO3BOJIIOIIMX OINHMCHIBATH U U3Yy4aThb
pa3HbIE SIBJICHUS OKPY’KAIOIIETO MUPA;

dbopMHpOBaHWE YMEHHUS pacliO3HAaBaTh HA YEPTEKax, MOJENAX U B PeallbHOM
MUpPE MHOTOTPAHHUKH U TeJla BPAICHHUS;

OBJIAJICHHE METOJaMU pEIICHUs 3a/lad Ha I[OCTPOCHUS Ha H300paKEHUX
IIPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSIMU
0 MHOTOTPaHHHUKAX M TeJIaX BPAILEHUS U UX OCHOBHBIMHU CBOICTBaMU;

OBJIAJICHUE QITOPUTMAMM PEIICHHUS] OCHOBHBIX THUIIOB 3ajad, (OPMUPOBAHUE
YMEHUSL TMPOBOJUTh HECIOKHBIE JOKAa3aTelIbHBIE PACCYKICHHUS B XOJAE PELICHUs
CTEPEOMETPUYECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

pPa3BUTHE MHTEIUJIEKTyaJIbHBIX M TBOPYECKHUX CHOCOOHOCTEW 00yyaromumxcs,
MO3HABATEJIbHOM  AaKTHUBHOCTH,  MCCIIEOBATEIbCKUX  YMEHUH, KPUTUYHOCTH
MBIIUICHUS;

(opMHpoBaHre (QPYHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHUE pacloO3HaBaTh MPOSBIEHUS TIECOMETPUYECKHX MOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaJbHBIX JKU3HEHHBIX CUTYyallUsAX U MPU U3YYEHUU IPYTUX
y4eOHBIX  NPEAMETOB, TMPOSIBICHUS  3aBUCHUMOCTEH UM  3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh MX Ha SA3BIKE T'€OMETPUU U CO3[aBaTh I€OMETPUYECKHE MO/IENH,
IPUMEHATH OCBOCHHBIM T'€OMETPUYECKUN ammapaT Jid pPElIeHHs MPaKTHKO-
OpPUEHTHUPOBAHHBIX  3aJlay, MHTEPIPETUPOBATH W  OLEHHUBATh  IOJYYEHHBIE
pe3ynbTaThI.

OTnuyuTeNbHOM  OCOOEHHOCTBIO MPOrpamMMbl MO TEOMETPUM  SIBIISETCA
BKJIFOYEHHE B KypC CTEpPEOMETPHM B HAuaje€ €ro M3y4eHMs 3a1ad, pelaeMbIX
Ha YpOBHE MHTYUTHBHOIO TO3HAHMS, M OMNPEACIEHHBIM 00pa3oM OpraHU30BaHHAs
paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJOTMUYECKOIO U MPOCTPAHCTBEHHOTO
MBIIUIEHUSI, CTUMYJIUPYET NPOTEKAHHME WHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET
K JaJbHEHIIEMY U3YUYECHHIO IIPEIMETA.

[Ipennourenue OTHAETCS HAIJIATHO-KOHCTPYKTUBHOMY METOAY OOYYEHHMs, TO
€CTh TEOPETUYECKME 3HAHMSI MMEKT B CBOEH OCHOBE YYBCTBEHHOCTbH IPEIMETHO-
IPAKTUYECKOM  JEeATENbHOCTU. Pa3BuTHE NOPOCTPAHCTBEHHBIX MPEACTABICHUN
y oOydaromuxcsi B Kypce CTEpPeOMETpUU MPOBOJIUTCS 3a CUET pelIeHHs 3ajaad
Ha CO3/aHM€ TPOCTPAHCTBEHHBIX 00pa3oB M 33Jad Ha  ONEpPUPOBAHUE
OPOCTPAaHCTBEHHBIMH oOpa3amu. Coznganue o0Opa3a TNPOBOJUTCA C  OMOPOM
Ha HarJIsAHOCTb, a OTIEpUpOBaHe 00pa30oM — B YCIIOBUSIX OTBJICUEHUS OT HATJISTHOCTH,
MBICJIEHHOT'O U3BMEHEHUS €r0 UCXOJHOTO COAEPIKAHMSL.

OCHOBHBIMHU  COJIEp’KaTEIbHBIMU JIMHUAMU y4eOHOro Kypca «l'eomeTpus»
B 10-11 «xmaccax sBistorcs: «MHororpanHuku», «lIpsiMble W TJIOCKOCTH
B MpocTpaHcTBe», «Tena BpaiieHus», «BEeKTOpbl 1 KOOPAUHATHI B MIPOCTPAHCTBEY.
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dopMupOBaHKE JTOTHUYECKIX YMEHUI PACTIPEEIISIETCS HE TOIBKO TI0 COIePKATEITHbHBIM
JUHUSM, HO Y TI0 ToJiaM 00y4eHHs Ha YPOBHE CpeHero oomero oopa3oBaHus.

Copepxanne 00pa30BaHHsA, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTam
OCBOCHHS MPOrpaMMbl IO TE€OMETPUHU, PACHPENCNEHHBIM [0 TojaM OOy4YeHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBIAJEHUE FT€OMETPUUECKUMHU MOHSATUIMU
¥ HaBBIKAMH OCYIIECTBIISIIOCH MOCJIEI0BATEILHO U MOCTYNATEIbHO, C COOIOIEHUEM
MPUHIUIIA PEEeMCTBEHHOCTH, YTOOBI HOBBbIE 3HAHUS BKIIIOUAIUCH B OOIIYI0 CUCTEMY
TeOMETPUUECKUX TPEACTABICHUIN 00yJaromuXcsl, paciupsis u yriayounss e€, oopasys
MIPOYHBIC MHOYKECTBEHHBIE CBSI3H.

OO1iee ynMcno yacoB, PEKOMEHIOBAHHBIX JUISI H3YYCHHs] Y4YeOHOro Kypca
«I"'eometpus» — 102 gaca: B 10 kimacce — 68 dacos (2 yaca B Hejeno), B 11 kiacce —
34 gaca (1 yac B HEJEIIO).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC

IIpsiMmble U IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUSL CTEpeOMETpUHr. Touka, npsamas, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTHE 00 AKCMOMATUYECKOM OCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN
U CJIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue nOpsAMBIX B NPOCTPAHCTBE: NEPECEKAIOIIUECH,
IapajuleIbHbIe U CKpeLMBaroIuecs npsMslie. [lapamienbHOCTb MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: IApPAJUICIBbHBIE MPAMBIE B IMPOCTPAHCTBE, IMAPAIUIEIBHOCTh TPEX
NPSMBIX, NAPAUIEIBHOCTh MNPAMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBJICHHBIMU
CTOPOHAMH, yTOJl MEXAY MNPSIMBIMU B IIPOCTpaHCTBE. llaparuienbHOCTh IUIOCKOCTEN:
MapajiyieIbHbIE TUIOCKOCTH, CBOMCTBA MapajuieNibHbIX IuIockocTen. [Ipocreitme
IPOCTPAHCTBEHHbIE (UIypbl Ha IIOCKOCTU: TeTpa’Ap, KyO, mapamieiaenunes,
MMOCTPOECHUE CCUCHUN.

[leprieHIMKYNSPHOCTh MPSMOW M IUIOCKOCTH: NEPHEHAUKYISPHBIE TNPSIMBIC
B IIPOCTPAHCTBE, MPSAMBIE IMAPAILICIIbHBIEC U IEPIIEHAUKYJIIAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHINKYJIPHOCTHA IPSMOM U IJIOCKOCTH, TEOPEMA O MPSAMOU NEPNEHANKYJIISIPHON
IJIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YOI MEXIAY NPSIMOM U IIIIOCKOCTHIO, IBYTPAHHBIN
YIOJI, TMHEUHBIN yroJjl IBYTPAHHOTO yruia. lleprnenauKyiisip U HaKJIOHHBIE: PaCCTOSTHUE
OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOMN JI0 MIOCKOCTH, MPOEKIUS (PUTYPBI
Ha IUIOCKOCTh. llepneHauKyIsspHOCTh IUIOCKOCTEH: NPU3HAK NEPHEHIUKYJISIPHOCTU
JIBYX IJTIOCKOCTEU. Teopema o TpEX NMepIeHaUuKYJIIApax.

MHororpaHHuKHu
[ToHsiTHE MHOTOTrPaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOTPAHHUKH, pPa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrosbHas
Npu3Ma, TpaHd M OCHOBAHUS MPU3MBbI, MpsiMas W HAKJIOHHAs TMPU3MbI, OOKOBas U
IIOJIHAsI IOBEPXHOCTh Npu3Mel. [lapamienenunen, npsMOyroiabHbINA MapAJLICIICIIUIIET
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u ero cpoiicTBa. [lnpamMuaa: n-yrojibHas nupamuja, TpaHd U OCHOBaHUE NMUPAMHU/IBI,
OOKOBasi M MOJIHAA MOBEPXHOCTh MUPAMMJIBI, NPABWIbHAS M yCEUYEHHAS MUPAMMJIA.
OneMeHTbl mnpu3Mbl W nupamuabl. [IpaBuibHBIE MHOTOIPDAaHHHUKHU: TOHSITHE
MPAaBWJIBHOTO MHOTOIPaHHUKA, NpaBWJIbHAs NpU3Ma W NpPaBUJIbHAS NUPaMUIA,
npaBuiIbHAs TPEyrojbHas MUpaMKIa U MPaBWIbHBIN TeTpasap, Kyo0. IlpeacrtaBienue
O MPaBWJIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOAEKAdAp U uKkocadap. CeueHus MprU3Mbl
Y TUPAMUJIBI.

CummMeTpus B NOPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJIEMEHTHl CUHMMETPUU B MHUpPaMHUAAX, NapajuieJeuIenax, NpaBUiIbHbIX
MHOTI'OTPaHHHKAX.

Brluucienue 31eMEeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yrisl. Ilnomans
OOKOBOW TMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM MPHU3MBI, IJIOMIA]h
OCHOBaHM, TeopeMa 0 OOKOBOM MOBEPXHOCTH IpsiMOM mpu3mbl. [1nomans 60koBoi
IIOBEPXHOCTH M TMOBEPXHOCTHM NPABUJIBHOW NUPAaMHUIbI, TEOpeEMa O IUIOMIAAH
yceu€HHOU nupamupbl. [lonstue 00 00béMe. OOBEM NHpaMUIbI, IPU3MBI.

[logoOHpie Tema B mpocTtpaHcTBEe. COOTHOLIEHUS MEXAY IUIOIIAIAMHU
NOBEpXHOCTEH, 00bEMAMHU MTOJOOHBIX TEJ.

11 KJIACC

Tena BpameHus

[unuaapuyeckass MOBEPXHOCTh, 00pA3yIOIIKE UIUHIPUIECKON MOBEPXHOCTH,
OCh IUJIMHAPUYECKON MOBEepXHOCTH. [{yunuHap: ocHOBaHMS U OOKOBasi TOBEPXHOCTb,
00pa3yrolias U och, IJI0IIaAb OOKOBOU U MOJIHOW MOBEPXHOCTH.

Konnueckast moBepXHOCTb, OOpa3ylolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW moBepXHOCTH. KoHyC: oCHOBaHMe U BepIIMHA, 00pa3yromas 1
OCh, TUIOIAb OOKOBOM M MOJIHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3ylolue u
BBICOTA, OCHOBAHUS 1 OOKOBAsi MOBEPXHOCTh.

Cdepa m map: LEHTp, paauyc, IUaMeTp, IUIOMIA[b IOBEPXHOCTU Chepsl.
B3aumHoe pacrnonoxenue cepbl U MIOCKOCTH, KacaTellbHasl TIIOCKOCTh K cdepe,
IJI0IA/1b CEpHI.

N3o00pakenue Ten BpalieHus Ha iIockocTh. Pa3BépTka MuiinHapa 1 KoHyca.

KomOuHanuu Ten BpalieHusi ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
oxoJio cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAICHUS.

[Tonsarue 06 o6bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 0OBEME
MPSIMOYTOJILHOTO TapaJijiesienumnena u cieAacTBus u3 He€. O0BEM IIMHIpa, KOHYyCA.
O0BEM mIapa u iIomaab chepsl.

[Tono6nsie Tema B mpocTpaHcTBe. COOTHOUIGHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TE.

Ceuenust mwMHApa (MapaJIeIbHO U NEPHEHAUKYISIPHO OCH), CEUYEHHUS] KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOIALIEE Yepe3 BEPIIMHY), CEUCHHUSI 111apa.
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BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miIockocTd U B mpocTpaHcTBe. CI0KEHHE U BBIYMTAHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4MciOo. PasmokeHue BeKTOopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBwiio mapamienenumnena. Pemenne 3agad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOpamu. [IpsamoyronpHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
KoopanHatel Bextopa. [Ipocreiimne 3a1a4yu B KOOpAUHATAX. YTOJI MEXAY BEKTOPaMH.
CkansipHO€ TNpPOU3BEJICHHE BEKTOPOB. BBIUKCIIEHHE YIVIOB MEXAY MPSAMBIMUA H
IUIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIN METOI [P PEILIEHUN T€OMETPUYECKUX 3a/1a4.

IMPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kjacce oOydarOmMiACs TIOMYYHUT CICAYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

OTIEpUPOBATH MOHATUAMHU: TOUKA, MPAMasi, IIOCKOCTh;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX TNPU PEUICHUU
reOMETPUYECKUX 33714,

OTIEpUPOBATH MOHATHSAMH: TAPAICITHPHOCTh M MEPIEHANKYISIPHOCTh MPSMBIX U
TUIOCKOCTEH;

KJIacCU(PUIIMPOBAaTh B3aMMHOE PACIOJOKEHHWE TPSAMBIX W IIOCKOCTEH
B IIPOCTPAHCTBE;

OTEepUPOBAThH MOHSATUSMU: JABYTPAHHBIA YTroJl, TPaHH JABYTPAaHHOTO yria, pedopo
JBYTPAHHOTO yTJia, JUHEHHBIN YroJl IBYTPaHHOIO yTIJia, TpaJyCcHasi Mepa JIByTPaHHOTO
yria;

OTICpUPOBATh TIOHATHSMHU: MHOTOTPAHHHMK, BBIMYKJIBIH ¥  HEBBITYKIIBII
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPaBUIILHBIN MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHIbl MHOTOTPAHHHMKOB (MMHpaMuja, IpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJIacCU(PUITMPOBATh MHOTOTPAHHKUKH, BRIOUpAass OCHOBAHMS JJIsl KJIacCU(DUKAITUU
(BBIMTYKJTBIC ¥ HEBBIMYKJIBIC MHOTOTPaHHUKH, MPABWJILHBIE MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIE TTPU3MBI, TAPAIIJICIICTIUIIC IB ),

OTIepUPOBAThH MOHIATHSAMU: CEKYIIasl IIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;

OOBSACHSTH MPUHITUIIBI TOCTPOCHHS CEUEHUMN, UCTIONIb3YSI METO]] CJICIOB;

CTPOUTH CEYECHHS] MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBIMOJHSATH (BBIHOCHBIE)
IJIOCKUE YEpPTEeXXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXYy, COOKY,
CHU3Y;

pemaTh 3a7a4i Ha HaXOXJICHHE TeOMETPHUYCCKHX BEJIMYWH IO oOpaslaM WU
QITOpUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKUE METOJbl TPU PEUICHUU
CTaHJAPTHBIX MaTEMAaTHYECKUX 3a/Jad Ha BBIUYMUCICHUE DPACCTOSHUUA MEXKIY IBYMS
TOYKaMH, OT TOYKH JI0 MPSMOH, OT TOUKH JI0 TNIOCKOCTH, MEXIY CKPEIIMBAIONTUMUCS
TIPSIMBIMU;

pemarh 3aJa4d Ha HaXOXKJICHWE T€OMETPUUYCCKHX BEJIUYHMH MO 00pasmam WIn
ITOPUTMAaM, TPUMEHSISI W3BECTHBIC AHAIMTUYECKUE METOJBI MPU PEIICHUN
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CTaHJApPTHBIX  MaTeMaTUYeCKUX  3aJad Ha  BBIUMCIEHHE  YIJOB  MEXIY
CKPELIMBAIOIIUMHUCS NPSIMBIMH, MEKIY MPSIMON U IIIOCKOCTBIO, MEXY IIIOCKOCTSMM,
JBYTPAHHBIX YIJIOB;

BBIYMCIIATh OOBEMBI M IUIONIAJM NOBEPXHOCTEH MHOIOTPAaHHUKOB (IpU3Ma,
nUpaMua) ¢ MpUMEHeHHEeM (DOPMyII, BHIYMCIATH COOTHOLICHUS MEXIY IIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH MO0OHBIX MHOTOTPAHHUKOB;

OIIEpUPOBATh NOHITUAMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (DUTYPBI;

U3BJIEKaTh,  NpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UH(pOpMAaLUIO
O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MpeACTaBICHHYIO Ha YepTekax U
PUCYHKaX;

OPUMEHATh T€OMETpUYECKUe (akThl JUIs PEIICHUSI CTEPEOMETPUUECKUX 3aj]ad,
IIPEATIOJIATraoINX HECKOJIBKO I1aroB PELIEHUs, €CIIM yCIOBHUS NPUMEHEHUS 3aaHbl
B SIBHOU (hopMme;

NPUMEHATHh  MPOCTEHIIME  MNpPOrpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4;

IPUBOJUTH IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U JKU3HH,
pacno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE;

MPUMEHATh TIOJyYCHHbIE 3HAaHWA Ha MPAKTHKE: aHAJIM3UPOBATh pEalbHbIC
CUTyallUM W TPUMEHATh H3YyYEHHbIE TMOHATUS B MPOLECCE IOUCKA PELIEHUs
MaTeMaTH4ecKu c(HOpMyIHMPOBAHHON MTPOOIIEMBI, MOJEINPOBATh PEAJIbHBIE CUTYaIH
Ha A3BIKE TEOMETPUH, HCCIEA0BATh IIOCTPOECHHBIE MOJEINA C HCIHOJIb30BAaHUEM
F€OMETPUYECKUX TMOHATHM W TEOpeM, almapaTta ajareOpbl, pelarb MPaKTUYECKUe
3aJlayy, CBSI3aHHbIEC C HAXOXKJACHUEM T€OMETPUUECKUX BEIHUMH.

K koHny oOyuenus B 11 kiacce oOydaronuiicss Hay4YuTCs:

ONEpUPOBaTh MOHATHSMM: IWJIMHAPUYECKAss IOBEPXHOCTb, 0Opasyrolue
UUIMHAPUYECKON MOBEPXHOCTH, LUUIUHAP, KOHUYECKAs MOBEPXHOCTh, 00pa3yrolue
KOHUYECKOM OBEPXHOCTH, KOHYC, c(hepruyecKkas MoBEpXHOCTb;

pacno3HaBaTh Teja BpauleHus (LIWJIMHIP, KOHYC, cepa u map);

OOBACHSTH CIIOCOOBI OJIYYEHHUS TEJl BPAIICHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPePhI U MIOCKOCTH;

ONEpUpPOBATh MOHATUSAMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTA, BBICOTA
CermMeHTa, apoBOM CJI0, OCHOBaHUE MIAPOBOIO CJIOS, BHICOTA IAPOBOTO CJIOA,
IapOBOM CEKTOP;

BBIUKCIATH 00BEMBI U IJIOLIAAN MOBEPXHOCTEN TEJ BpAIllCHUs, TEOMETPUUECKUX
TeJ C IpUMeHeHneM GhopMYII;

OMepUpOBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(hepy U ONMUCAHHBIH
okoJ10 cepsl, chepa, BMcaHHAs B MHOTOTPaHHUK WJIM TEJIO BPAILICHHUS;

BBIUMCIISTH COOTHOLIEHUS MEXAY IUIOMIAIMU MMOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;
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n300pakarh w3ydaeMmble (QUTYpBl OT PYKH M C TPUMEHEHHEM TIPOCTHIX
4epTEKHBIX MHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIC) IIOCKHME YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJIEKaTh,  HMHTEPIPETUPOBATH U peoOpa3oBEIBAThH UHPOPMAITHIO
0 MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypax, MPEICTaBICHHYIO HA YepTexax U
PHUCYHKaX;

OTIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSTH JCHCTBUS CIIOKCHHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YMCII0, OOBICHIThH, KAKKMHU CBOWCTBAMH OHH 00JIaaI0T;

NPUMEHSATH MPABUJIO TapaJUICIICTUIIe A,

OTIEpUPOBATh TOHATUSAMHU: JEKAPTOBBHI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJd MEXKIY
BEKTOpaMH, CKAJIAPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIaHAPHbBIE
BEKTOPBHI,

HaxOJIUTh CYMMYy BEKTOPOB WM TPOM3BEICHHE BEKTOpa HAa YHCIIO, YTOJI MEXKTY
BEKTOpaMH, CKaJSIpHOE TMPOW3BEICHHE, pacKIaablBaTh BEKTOp IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CUCTEME KOOPIUHAT;

IPUMEHSTh TeoMeTpruUeckue (akThl JJId PEIICHHs] CTEPEOMETPUUECKUX 3ajad,
MPEANOJaraloX HECKOJIBKO IIaroB PelIeHus, €ClId yCIOBUS MPUMEHEHUS 3aaHbl
B SIBHOU (hopme;

pemaTh MPOCTEUIUE T'E€OMETPUUYECKHE 3aJayd Ha MPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemaTh 3a7a4M Ha JJOKa3aTelIbCTBO MAaTEMATUUECKUX OTHOIICHUN M HAXOXKICHUE
TCOMETPUYECKUX BEIIMYWH IO 00OpaslaM WM aJrOpUTMaM, MPUMCEHSSI WU3BECTHBIC
METO/IbI TIPU PEIICHUH CTaHIAPTHBIX MaTEMAaTUYECKUX 3a]1aY;

MPUMEHATH  MPOCTEHIIME  MPOTpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBONTH MPUMEPHl MATEMATHUYECCKIX 3aKOHOMEPHOCTEH B TIPUPOC M JKU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

MPUMEHATh TIOJIYYCHHBIC 3HAHHWS Ha TIPAKTUKE: aHAJM3MPOBATHh pPEabHBIE
CUTyallMM W TIPUMEHSATh W3yYCHHBIE TIOHATHS B TIPOIECCE TOWCKA PEIICHUS
MaTeMaTU4YecKu CPOPMYITHUPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh PEabHBIC CUTYAINH
Ha S3bIKE TEOMETPHH, HCCIIEIOBAaTh TOCTPOCHHBIC MOJICTN C HCIOJIb30BaHHEM
TCOMETPUYECKUX TIOHSITHM W TEopeM, ammapara aireOpbl, perarh MPaKTHYECKHUe
3a/1auy, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITMUNH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue pa3aena  |KomudecTBo OcHOBHOE coziep KaHue OcHOBHBIE BU/IbI ICSITEIIBHOCTH
(TemnI) Kypca 4acoB 00yJarommxcs
BBeneHune B crepeoMeTpHIo 10 OCHOBHBIE MTOHATHS CTEPCOMETPHH: AKTYaJIu3upoOBaTh (PaKThl U METO/IbI

TOYKa, MpsAMasi, INOCKOCTb,
npocTpancTBo. [IpaBuiia uzoopaxeHus
Ha PUCYHKAX: U300paKCHUS
MJIOCKOCTEH, MapajuIeIbHBIX TIPSIMBIX
(OTpe3KOB), CepeANHBI OTPE3KA.
[TonsiTus: mepecekaromuecs
MJIOCKOCTH, TIEPECEKaOIInecs mpsimast
U TUIOCKOCTb.

3HaAKOMCTBO C MHOTOTPaHHUKAMH,
U300paKEHUE MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanbHble cBeieHUS

0 Ky0e 1 mupaMu/ie, uX pa3BEPTKU

u Mojenu. CedeHruss MHOTOTPaHHUKOB.
[TonsTre 06 akCMOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHH: AKCUOMBI
CTEPEOMETPHUH U CIICJICTBHSI U3 HAX

MJIAHUMETPUH, PEJICBAaHTHBIE TEME.
IMonyuaTs npeacTaBiIeHUS

O MPOCTPAHCTBEHHBIX PUTYpaX,
pa30upaTh MpocTeire npaBuia
U300paKeHHsI 3TUX QUTYD.
N3006paxath NpsMyIo 1 IIIOCKOCTh
Ha PUCYHKE.

Pacno3zHaBaTh MHOTOTPaHHUKH,
nupamuiy, Kyo, Ha3pIBaTh UX
AIIEMEHTBHI.

JesaTh pUCYHOK KyOa, TUPaMUJIbI,
HAXOJIUTh OMIMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBCS C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
TSl IOCTPOCHHUS CEUCHUSI METO]T
CJIEJIOB, KPaTKO 3alMChIBATh MIATrH
MOCTPOCHUS CEUCHUSI.
Pacno3naBaThb BHU/JI cEUCHUSA
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Y OTHOUIEHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOAUTh TUIOIIA/b
CCUCHMUS.

Ucnoan3oBath nogodue npu
pEIICHUH 3a/1a4 Ha TOCTPOEHUE
CCUCHUU.

3HAKOMHUTBCS C aKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPUH,

C aKCUOMAaMH CTEPEOMETPUU

U CJEACTBUSMU U3 HUX.
NanocTpupoBaTh aKCHOMBI
pUCYHKaMU U NIPUMEpaMHU

U3 OKpY>Karolei 00CTaHOBKHU

[IpsiMBI€ U IIJIOCKOCTH

B IPOCTPAHCTBE.
[TapanmnenbHOCTh MPAMBIX
U IIJIOCKOCTEN

12

B3anmHoe pacnosioxeHue npsmbIx
B [IPOCTPAHCTBE: MEPECEKAIOIIUECS,
NapajuIeNIbHbIE U CKPEIIMBAIOIINECS
psIMBIE.

[TapamienbHOCTh MPAMBIX

Y TIJIOCKOCTEN B IPOCTPAHCTBE:
napajuiesIbHbIC IIPSMBbIE

B IPOCTPAHCTBE; NapAJIIETbHOCTh
TPEX MPSAMBIX; [IapaUIEIIbHOCTD
IIPSIMOU U IIJIOCKOCTH. Y TJIBI

C COHAIPABJIEHHBIMU CTOPOHAMH; YTOJI
MEXKy IPSMBIMHA B IIPOCTPAHCTBE.

AKTYaJau3upoBaTh (GakThl U METObI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
MPOBONTH AHATIOTHH.

Iepe4yucasiTb BO3MOXXHBIE CITOCOOBI
PaCTOIOXKEHHS IBYX MPSIMBIX

B IPOCTPAHCTBE, WITIOCTPUPOBATH UX
Ha puMepax.

/laBaTh onpenesieHue
CKPELUBAIOLINXCS PSIMBIX,
dhopMynHpoBaTh MPU3HAK
CKPEIIHBAIOIINXCS MPSMBIX

Y TIPUMEHSTH €T0 MPHU PEIICHUN
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[TapannenbHOCTh MIIOCKOCTEM:
napasuiebHbIe INIOCKOCTH; CBOMCTBA
MApAJUIEITbHBIX TIOCKOCTEN.
[IpocTeiiine mpocTpaHCTBEHHbBIE
(Gurypbl Ha IIOCKOCTU: TETPAdAP, KYO,
napajiieaenunei; MoCTPOCHUE
CCUCHUM

3a1ad.
Pacno3naBarth npusmy, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus NpU3Mbl

Ha TOTOBBIX YEPTEkKAX.

IlepeuncasiTb BO3MOKHBIE CITIOCOOBI
B3aMMHOTO PACTIOJIOKEHUS TPSIMOU
U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPBI U3 PEANIBHOM KU3HH.
JlaBaTh onpenesieHue
IapajuIeIbHOCTU IIPAMOU

Y TJIOCKOCTH.

DopMyJIUPOBATH NPU3HAK
MapajuIeIbHOCTH MPSMOU

Y TUIOCKOCTH, YTBEPKACHUE O IIPAMON
IIEPECEUYEHUS IBYX IIIOCKOCTEM,
IIPOXOAIIMX Yepe3 NapajuieIbHbIC
IpsIMBIE.

Pemarsb npaktuyeckue 3agadu

Ha IIOCTPOCHUE CEUECHUN
MHOT'OTPaHHHKA.

OO0BbsICHATH ClTydan B3aMMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaThb onpeaeieHre napaieabHbIX
IJIOCKOCTEN; IPUBOIUTH IPUMEPHI
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Y3 PEaIbHOM )KU3HU U OKPYKarOIen
00CTaHOBKH, UJUTFOCTPUPYIOLTUE
MAPAJIIEITBHOCTD TJIOCKOCTEM.
Hcnoab3oBaTh Npu3HaK
napajuieIbHOCTH JBYX ILUTIOCKOCTEM,
CBOMCTBA MapaJlIeNIbHBIX INIOCKOCTEM
IIPY PEIICHUU 3a/1a4 Ha IOCTPOCHHUE.
OO0BACHATH, UTO HA3BIBACTCS
MapasuielIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITOJHAETCS MPOESKTUPOBAHUE
(duryp Ha MIOCKOCTb.

M300pakaTth B mapamuienbHON
MPOEKIINY Pa3TUYHbIC
reOMEeTpUYECKUE PUTYpPHI.
MoaenupoBaTh peajibHbIE CUTyalluU
Ha SI3bIKE T€OMETPHH, UCCIEA0BATh
MOCTPOEHHBIE MOJIEIH

C HCITOJIb30BAaHUEM I€OMETPUUYECKHUX
TOHSITHH.

Hcnmonb30BaTh Npy pelIeHUH 3324
Ha MOCTPOCHUE CEUCHUH TTOHSITHE
napajuieIbHOCTH, TPU3HAKU

Y CBOMCTBA MapajuieNIbHbIX MPSIMbIX
Ha MJIOCKOCTH
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[leprieHauKyIIPHOCTD MPSIMBIX
U TUIOCKOCTEN

12

[leprieHAUKYISAPHOCTD IPAMOU

Y IUIOCKOCTHU: NEPIEHIUKYISIPHBIC
IpsIMBIE B IPOCTPAHCTBE, MPSMBbIC
MapaJICIbHbIC U IEPIICHIUKYIISIPHbBIC
K IUTOCKOCTH, MPU3HAK
MEPIEHAUKYIISIPHOCTH TPSMOM

U TJIOCKOCTH, TEOpEMaA O MPSIMOi1
NEPIEHINKYJIIPHON TIJIOCKOCTH
[TepneHauKynsp U HAKIOHHBIE:
PacCTOSHUE OT TOYKH JI0 TIOCKOCTH,
pPacCTOSTHUE OT HPSIMOU 10 INIOCKOCTH

AKTYaJau3upoBaTh (PaKThl U METOIBI
IJIAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

O0BbACHATDH, KAKOU YyroJ Ha3bIBaeTCA
YTJIOM MEKy NIEPECEKAIOIINMUCS
MPSIMBIMU, CKPEITUBAIOIIUMUCS
MPSIMBIMHA B IPOCTPAHCTBE.

JlaBaThb onpenesieHue
MEPICHIUKYIISIPHBIX TPSMBIX

Y IPAMOM, IEPIEHAUKYIIAPHON

K IUIOCKOCTH.

Haxoautsb yriibl Mexay
CKpEIIHUBAIOIIUMHUCS IPSIMBIMU B KyO€
U TIUpaMHUJIe.

IpuBoauTH IPUMEPBI U3 PEATTBHOU
KU3HU U OKPYXKaOIIeH 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEePIEHIUKYISIPHOCTH MPSIMBIX

B [IPOCTPAHCTBE

U IEPIICHANKYISIPHOCTD NPSIMOI

K IUJIOCKOCTH.

DopMyJIUPOBATH PU3HAK
MEPIEHIUKYJIIPHOCTA MPAMOU

Y TJIOCKOCTH, TPUMEHSTh €T0 Ha
MPaKTUKE: OOBSICHATD
MEePIEHANKYJIIPHOCTL pedpa Kyba

Y MaroHalli €ro rpaHu, KOTopasl €ro
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HE COJICPKUT, HAXOJAUTH JIJINHY
JaroHaiau Kyoa. BeuucisaTs BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IPAaBUJIBHOM YETHIPEX YT OJIBHOU
MUpaMUJI 10 JJIMHAM pEoep.

Pemarts 3a1aun Ha BBIYUCIICHUS,
CBSI3aHHBIE C IEPIIEHIUKYJIIPHOCTHIO
MPSMOM U THIOCKOCTH,

C HCITOJIb30BAHUEM ITPU PEIIEHUH
MJIAaHUMETPUUECKUX (DAKTOB

Y METOJIOB.

OOBACHATD, YTO HA3BIBAIOT
MEPHEHAUKYIISIPOM U HAaKJIIOHHOM

Y3 TOYKH K TUIOCKOCTH; IPOEKIUEN
HAKJIOHHOW Ha TIOCKOCTh. OOBACHSTH,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TFTIOCKOCTH; MEXIY
MapajuIeIbHBIMU TNIOCKOCTAMU; MEXKITY
MPSMOU U MApaJUIENbHOMN €1
IJIOCKOCTBIO; MEKTY
CKPEIHBAIOIIMMHUCS TPSIMBIMHU.
HaxoauTsh 3TH paccTOSIHUS B TPOCTHIX
cilyyasx B KyOe, mupaMu/jie, Ipu3Me.
MopenupoBaTh peajabHbIE CUTyallUU
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
MOCTPOCHHBIE MOJAEIN

C UCIIOJIb30BAHUEM T€OMETPUUECKHUX
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MMOHSTHH.

HUcnonb30BaTh 1py pEIICHUN 3a7a4
Ha MOCTPOCHUE CEUCHUN TEOpEMY
[Tudaropa, cBoOiCTBA MPAMOYTOIBHBIX
TPEYroJIbHUKOB

VYTIbl MEXIY IPSIMBIMU U
MJIOCKOCTAMU

10

VYTIbl B IPOCTPAHCTBE: YTrOJI MEKY
IPSIMOM U TTOCKOCTBIO; IBYTPAHHbBIN
yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO
yTia.

[lepneHAUKYISIPHOCTD IIIOCKOCTEN:
MPU3HAK NEPIICHIUKYISIPHOCTH ABYX
mIockocTer. Teopema o Tpéx
MEePHEHANKYIISIpax

AKTYaJaIu3upoBaTh (PaKThl U METObI
TJIAHUMETPHUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

/laBaThb onpeae/ieHue yria Mexay
MPSAMOM U TIOCKOCTBIO,
bopMyIMpOBaTH TEOPEMY O TPEX
NEePHEHANKYIIApax U 0OpaTHYIO K HEM.
Haxoauthb yros Mexay npsiMou

Y TIJIOCKOCTBIO B MHOTOTPaHHUKE,
PAcCTOSIHUE OT TOYKH A0 MPSAMOU

Ha TJIOCKOCTH, UCIIOJIB3YSI TEOPEMY

0 Tp€x nepneHaukysipax. [ IpoBoauts
Ha 4epTE)KE NEPICHANKYISAP: U3 TOUKU
Ha MPAMYIO0; U3 TOYKHU Ha TIIOCKOCTb.
JlaBaTh ornpeiesieHre IBYTPAHHOTO
yriia ¥ ero 35eMeHTOB. OOBSICHSTH
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoaurtb Ha yepTexe ABYrpaHHbBIN
YTOJI pU pedpe MUPaMUIbl, TPU3MBI,
napajuieenunea.
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/laBaTh onpeae/ieHre yria Mex1y
IJIOCKOCTSIMM.

/laBaTh onpenesneHue

1 GopMyJIMpPOBATH NPU3HAK
B3aMMHO NEPHEHIUKYJIISIPHBIX
IJIOCKOCTEMN.

HaxoauTp yriibl MKy IUIOCKOCTSIMU
B KyO€ ¥ IUpaMHUJIE.

HUcnonb30BaTh Npu peLICHUH 33/1a4
OCHOBHBIE TEOPEMBI U METOJIbI
IJIAHUMETPHUH.

MoaeaupoBaTh peallbHbIE CUTYAIIUU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
ITOCTPOEHHBIE MOJIENIN

C UCIIOJIb30BaHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnonb30BaTh Npu pelIeHUH 3a/1a4
Ha IIOCTPOCHUE CEUECHUN
COOTHOUIEHHUSI B IPSIMOYTOJIbBHOM
TPEYrOJIbHUKE

MHororpaHHuKN

11

[ToHsiTHE MHOTOTPAHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHHKA,
BBIITYKJIbIE U HEBBIMYKJIbIC
MHOTOTPAHHUKH; pPa3BEPTKA
MHOTOI'PaHHHUKA.

[Ipu3ma: N-yronwpHas nmpu3ma; rpaHu

AKTYaIu3upoBaTh (PaKThl U METObI
IJTAHUMETPHH, PEJIEBAHTHBIE TEME,
NPOBOJAMTH AHAJIOTHH.

JaBathb onpenesenue
NapaJuIeNeIuIea, PAcliO3HABATh €ro
BHUJIbI U U3y4YaTh CBOMCTBA.
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Y OCHOBAaHMS PU3MBI; IpsMast
Y HAaKJIOHHAsl IPU3MbI; OOKOBast

U TOJIHAsI IOBEPXHOCTH MTPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN
napasuleJIeuIe U ero CBOMCTBa.
[Tupamua: N-yrospHas nupamuia,
I'pPaHu U OCHOBaHME MUPAMMU/IBI;
OOKOBas U MOJIHAs TOBEPXHOCTh
OUPaMUJIbL; IPaBUIIbHAS U yCeUEHHAs
nupaMua.

DNeMEHThI IPU3MbI U TUPAMUJIBIL.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HOHSATHE IPABUIILHOTO
MHOTOTpaHHMKA; IPaBUJIbHAS MPU3Ma
U NIpaBUIbHAS IMPaMK/Ia; TPABUIIbHAS
TPEyroJibHasi MUpaMuIa

Y TIPaBWIbHBIN TETPASIP; KYO.
[IpencraBieHue o NpaBUIIbHbBIX
MHOTOI'PaHHHKAX: OKTa3Ip, NOJAEKa AP
Y UKOCAP.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENIBHO TOYKH,
OPSIMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETpUH B MHUpaMUaXx,
napasuieJienune1ax, MpaBUIbHbBIX
MHOTOIPAaHHHUKAX.

JlaBaTh ornpeaeneHue MupaMu/ibl,
pacno3HaBaTh BHUIbI TUPAMHU/I,
(¢opmympoBaTth cBOCTBa pEDED,
TpaHEey Y BBICOTHI MPABUILHOU
MMAPAMHUIBL.

Haxoauthb miomans noJHOU

1 OOKOBOM MOBEPXHOCTH MUPAMUJIBI.
JaBaThb onpenesieHre yCEUYEHHOM
MAPaMUJIbI, HA3bIBATh €€ SJIEMEHTHI.
D®opMyITHPOBATH TEOPEMY

O TUIOIIA U OOKOBOM MOBEPXHOCTH
IIPAaBWJIBHOW yCEYEHHON MUPAMHUIBI.
Pemartsb 3a1aun Ha BBIYHCIICHHUE,
CBSI3aHHBIE C MUPAMHIAMH, a TAKKE
3a/1a4M HA TIOCTPOCHUE CEYEHUM.
/{laBaTh onpeaeeHue prU3Msbl,
pacno3HaBaTh BUJIbI IPU3M,
U300paxkaTh MIPU3MbBI Ha YEPTEKE.
HaxoauThb mIomnaas moJIHON WiIn
OOKOBOI TOBEPXHOCTHU TIPU3MBI.
N3y4yars cooTHOLIEHUS Diliiepa
JUTs yncia pedep, rpaHeit ¥ BEpIIuH
MHOT'OTPaHHHUKA.

N3yyats BUIbI TPAaBUIIBHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUs

Y KOJIMYECTBO I'PaHEMN.
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Brruncnenue 351emMeHTOB
MHOTOTPaHHUKOB: pEOpa, IMaroHalu,
yribl. [1n0o1maas 60koBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IIPU3MBI, TUIOIIA(b OCHOBAaHUM, TEOpEMA
0 OOKOBOM MOBEPXHOCTH MPSIMOU
npu3mbl. [Lnomaas 60koBoOi
IIOBEPXHOCTHU U NTOBEPXHOCTH
IIPaBUJILHOM NTUPAMUIBI, TEOPEMA

0 II01a I OOKOBOM MOBEPXHOCTH
YCEUEHHOMN MUPAMUIBI

H3yyarb cuMMeTpHIO
MHOTOI'PaHHHKOB.

OO0BACHATH, KAKHE TOYKHU
HAa3bIBAIOTCS] CHMMETPUYHBIMU
OTHOCHUTENBHO JAaHHOM TOYKH, PSIMOU
WJIM TJIOCKOCTH, YTO HAa3bIBAKOT
LIEHTPOM, OCBIO HUJIU TUIOCKOCTBIO
CUMMETPUU (PUTYPBI.

IIpuBoguTH NpUMeEPHI
CUMMETPUYHBIX (PUTYD B apXUTEKTYpE,
TEXHHUKE, IPUPOJIE.

MogaeaupoBaTth peajibHbIE CUTYalUU
Ha 3bIKE TEOMETPHUU, UCCIEA0BATh
ITOCTPOECHHBIE MOJEIH

C HCIIOJIb30BAHUEM I'€OMETPUYECKHUX
MMOHSTHI, UCTIOIL30BaTh MOI00HE
MHOTI'OTPaHHHUKOB

O0BbEMBI MHOTOTPAHHUKOB

IToastre 00 00BEMe. O0OBEM
APaMU/JIbI, TTPU3MBI

AKTYaJau3upoBaTh (HaKkThl U METO/IbI
TJIAHUMETPUHM, PEJICBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI TN, TPOBOJS AHAIOTHIO

C U3MEPEHHUEM TIIOIIAICH
MHOT'OYTOJIbHUKOB. @OpPMYJIMPOBATH
OCHOBHBIE CBOMCTBA 00BEMOB.
HN3yuars, BBIBOAUTH POpPMY.JIbI
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00BEMa MPSAMOYTOJIBHOTO
IapajuIeIIeInIe1a, IPU3MBI

Y NIAPAMHUJIBI.

Bouruucisitb 00bEM MPU3MBI

Y IUPAMUJIBI TI0 UX DJIEMEHTAM.
IIpuMeHATH 00BEM 715 pEIICHUS
CTEPEOMETPUYECKHX 33/1a4 U

JUTSL HAXOXKIAEHUS] TEOMETPUUECKUX
BEJIMYMH.

MopaeaupoBaTh peajibHbIE CUTYalluU
Ha SI3bIKE TEOMETPUH, UCCIIeI0BATH
ITOCTPOEHHBIE MOJIENIN

C UCIIOJIb30BaHUEM I'€OMETPUUYECKUX
MTOHATUHI

[ToBTOpEHME: CeueHUs,
pPacCTOSIHUS U YTJIbI

[TocTpoenue ceuennii

B MHOTOTPAaHHHUKE.

Brruucnenue pacCcTosHUM: MEXIY
JIBYMSI TOYKaMH, OT TOYKH JI0 MPSIMOH,
OT TOYKH JI0 TIJIOCKOCTH; MEXKIY
CKPELIMBAIOLIMMUCS MPSIMBIMH.
Brruucnenue yrios: MeXIy
CKPENIMBAIOIIMMUCS MPSIMbIMH,
MEXKY MPSAMOM U TIOCKOCTBIO,
JBYTPAaHHBIX YTJIOB, YIJIOB MEXIY
MIJIOCKOCTSIMH

CTtpoutsb ceueHE MHOTOTPAaHHHUKA
METOJIOM CJIEHOB.

/laBaTh onpeaeseHue pacCTOSIHUSA
MEXIy pUrypamu.

Haxoauts paccTrosiHHE MEXTY
MapaJlyIeIbHBIMU INIOCKOCTAMMU,
MEXKy IUIOCKOCTBIO U ITapAJIIIEIIbHON
e’ pAMOM, MEKITY
CKPEILIMBAIOIIUMUCS MTPSIMBIMH.
CTpouTtsb TUHEHHBIN yTOJ
JIBYTPAHHOTO yIJIa HA YEPTEKE
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MHOTI'OIpaHHHKa U HAXOJUTb €TI0
BCIIMYUHY.

Haxozme YTJIbI MCXKAY IIJIIOCKOCTSAMU
B MHOI'OI'paHHHUKax

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

Haunmenosanue pazgena  [KomnuuecTso OcHOBHOE coziepxKaHue OcCHOBHBIE BUJIbI ACSTEIBHOCTH
(TemnI) Kypca 4acoB 00yJarommxcsl
Temna BpamieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJau3upoBaTh GaKkThl U METObI

JMaMeTp; TIIONIa/lb OBEPXHOCTU
cdepsl. B3anMHoe pacnonoxxenue
cdepsl U TUIOCKOCTH; KacaTellbHas

IJIOCKOCTH K cpepe; mromnaas chepsl.

N3o6paxenue cdepsl, mapa
Ha IIOCKOCTH.
Ceuenus mapa

TJIAaHUMETPUH, PEIICBaHTHBIE TEME,
NPOBOAUTH AHAJIOTHUU.

JlaBaThb onpeneaenus chepsl U mapa,
UX LIEHTpa, pajauyca, TuaMeTpa.
Omnpeneasitb chepy kak purypy
BpaICHUST OKPY)KHOCTH.
HccaenoBath B3auMHOE
pacrojokeHue chepsl U MIOCKOCTH,
JIBYX chep, WIJIIOCTPUPOBATH 3TO

Ha YepTexax U pUCYHKaX.
@opmMyIHPOBATH OIPE/ICIICHUE
KacaTeJIbHOM IIJIOCKOCTH K cdepe,
CBOMCTBO M IPU3HAK KACATEIbHOU
MJIOCKOCTH.

3HAKOMHUTBCSH C T€0JC3NUECKUMHU
JUHUSIMU Ha cepe

48



[unuaapruyeckast MOBEPXHOCTD,
oOpa3yrolye HUIUHAPUYECKON
ITOBEPXHOCTH, OCh UUIUHIAPUIECKON
noBepxHOCTH. L{imHap: OCHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
oOpa3yroliias U oCh; IO
OOKOBOH M MOJTHOM MOBEPXHOCTH.
N3o0pakenue muinHapa

Ha IINIOCKOCTH. PaSBépTKa oUuJInHApA.

Cedenust nunuHapa (MIOCKOCTHIO,
MapaJUICIIbHON WU
NePIEHIUKYJIIPHONU OCH IIMJIMH/IPA)

OO0BACHATD, YTO HA3BIBAIOT
HWIMHAPOM, Ha3bIBaTh €0 AJIEMEHTHI.
N3yuath, 00bICHATDH, KaK MOJTYYUTh
HWIMHAP MYTEM BpaIlICHUS
MPAMOYTOJIbHUKA.

BbIBoaAMTH, HCT0J1B30BATH (HOPMYJIbI
JUTS BBIYKCJICHHS TIOMAA OOKOBOM
MMOBEPXHOCTH IIUIUHIPA.

N3y4yars, pacno3HaBaTh pa3BepTKy
HWIMHApA.

MN300paxkaTh NWIMHAD U €70 CEYEHUS
TTOCKOCTBIO, TPOXOIAIIEH YEPE3 €TO
OCb, MAPAJIICITBHON WU
MEPICHAUKYIISIPHOMN OCH.

Haxoautsp mionagy 3TUX CCYCHUIM.
MoaeaupoBarhb pealibHbIE CUTYAIIUU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MOCTPOCHHBIE MOJACITH

C UCII0JIb30BaHUEM I'€OMETPUUYECKUX
MOHSITHH

Konunueckas noBepxHOCTb,
o0Opa3yronue KOHUIEeCKOM
MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHoBanue u BepIrHa,
oOpa3yroias 1 0Ch; TIIOMIAIb

OO0BACHATH, KAKOE TEJIO HAa3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
3JIEMEHTBHI.

N3yyath, 00bSACHATD, KaK MOJTYYUTh
KOHYC IIYTEM BpaLLEHUs
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
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OOKOBOM M MOJHOW OBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBAHUS M OOKOBast
IOBEPXHOCTb.

N300pakeHne KoHyca Ha TUIOCKOCTH.

Pa3Béprka koHyca.

Ceuenus koHyca (III0CKOCTBIO,
MapaJIICITIbHON OCHOBAHUIO,

Y IUIOCKOCTBIO, IPOXOASIIEH
4yepe3 BEPIINHY)

H300pakaTh KOHYC U €r0 CEUECHUS
IJIOCKOCTBIO, MPOXOIAIIEH YEPE3 OCh,
Y TUIOCKOCTBIO, IEPIEHANKYIIPHON

K OCH.

HM3yuarh, pacno3HaBaThb pa3BEPTKY
KOHyca.

BbIBOAMTH, HCIOJIB30BATH (POPMYJIBI
JUTSI BBIYMCIIEHUS TUIOAA OOKOBOM
IIOBEPXHOCTH KOHYCA.

HaxoauTthb 1ionaagy ceueHui,
IIPOXOAIIMX Yepe3 BEPILINHY KOHYyCa
WU IEPIEHAUKYIISIPHBIX €0 OCH.
OO0BsACHATH, KAKOE TEJIO0 HA3bIBACTCS
YCEYEHHBIM KOHYCOM.

HN3y4yarb, 00bACHATH, KAK €TI0
IIOJIYYUTh ITyTEM BpALLCHUS
IPSAMOYTOJIBHOM TPaneLnH.
BbIBOAUTH, NPUMEHATH POPMYITY
JUTS BBIYMCIICHUS TUIOIIa I OOKOBOM
ITOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHarus ten BparieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHMCaHHBIN 0KOJI0 cepsl; cdepa,
BIIMCAHHAS] B MHOTOTPaHHUK WJTU

B TEJIO BPAIICHHUS

AKTYyaJu3upPOBaTh (PaKThl U METObI
IIJIAHUMETPUH, PEIIEBAHTHBIC TEME,
IIPOBOJUTH AHAJIOTUU.

Pemiatb crepeoMeTpruyeCcKuUe 3a1a4u,
CBSI3aHHBIE C TEJIAMU BpalllCHU,
IIOCTPOCHUEM CEYECHUM TEN BPALLICHNS,
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C KOMOMHAILIUSIMU TEJI BPAILICHUS

Y MHOTOTPAaHHUKOB Ha HAXOXKJCHUE
r€OMETPUUYECKUX BEITUYHH.
Hcnonb30BaTh Npu pelicHUN
CTEPEOMETPUYECKUX 3a/1a4
IJIAHUMETPUUECKHEe (DAKThI U1 METO/IbI
3aJIa4M Ha BBIYHCIICHUC

U JI0Ka3aTeIbCTBO.

MopenupoBaTh peajbHbIE CUTyalluU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJAEIN

C UCIIOJIb30BAaHUEM I'€OMETPUUYECKUX
MMOHSTUHN

OO0OBEMBI TEN

[TonsTre 06 06BEMe. OCHOBHBIC
CBOMCTBa 00BEMOB TEII.

O06BEM nMIMHIpa, KOHYyCA.
O0bEM mapa u miomaab chepobl

AKTYaIu3upoBaTh (PaKThl U METO/IBI
IUTAHUMETPUH, PEIICBAaHTHBIE TEME,
NIPOBOJIUTH aHAJIOTHHU.

BbIBOANTD, HCMIOIB30BATH (POPMYIIBI
00BEMOB: TIPU3MBI, IIHIIUH]IPA,
MAPAaMHJIBI, KOHYCA; YCEUEHHOU
NUPaMUJIbI U YCEUEHHOTO KOHYCA.
Pematb crepeomMeTpruecKue 3a1a4u,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB.
®opMyTHPOBATH OTIPENICICHNE
IIaPOBOT'O CETMEHTA, IAPOBOTO CJIOS,
IIApOBOTO CEKTOPA.
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IpumeHsaATH GOPMYITBI
JUTSl HAXOKIEHNST 00BEMOB IIAPOBOTO
CETMCHTa, IapOBOro CEKTOpa

[Tomo6HbIE TETa B MPOCTPAHCTRBE.
CooTHOIIEHUS MEXIY TIIOMAIIMA
MMOBEPXHOCTEH, 00bEMaMK TTOTOOHBIX
TeN

PemaTh cTepeoMeTpuieckue 3a1auu,
CBs3aHHBIE C 00BEMOM IIapa

U TUIOLIA/bI0 C(EepHI.

MoaeaupoBaTh peallbHbIE CUTYaIIUU
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOECHHBIE MOJIENIN

C UCTIOJIb30BaHUEM F€OMETPUUECKUX
TTOHSITHH.

AKTYaJau3upoBaThb HaKThl U METO/IbI
MJIAHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

Pemars cTrepeomeTpuyeckue 3aaaud,
CBSI3aHHBIE C COOTHOIIIEHUEM 00BEMOB
Y TTIOBEPXHOCTEHN MOJOOHBIX Te

B IIPOCTPAHCTBE.

MoaeaupoBarTh pealibHbIE CUTYAIIUU
Ha A3bIKE€ TE€OMETPHUU, UCCIEA0BATh
MIOCTPOEHHBIE MOJIENIN

C UCTIOJIb30BaHUEM T€OMETPUUECKUX
MTOHSATHMN

BekTopbl 1 KOOpAUHATHI
B IIPOCTPAHCTBE

10

Bekrop Ha miockoctu
u B ipoctpaHcTBe. CloKeHue
Y BBIYMTAHUE BEKTOPOB. Y MHOKEHHE

AKTYaau3upoBaTh (PaKThl U METO/bI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
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BEKTOpA Ha 4nciio. Paznoxenue
BEKTOPA MO TPEM HEKOMILTAHAPHBIM
BekTopam. IIpasuio
napasuliesIenunea.

Pemenue 3aga4, cBSI3aHHBIX

C IPUMEHEHUEM NTPABUII ACHCTBUI

C BEKTOpaMH.

[IpssmoyroJibHas cucTeMa KOOpAUHAT
B npocTpancTee. KoopauHatel
BeKkTopa. [Ipocreiimme 3a1aun

B KOOpJIMHATaxX. YTOJI MEXKIY
BeKkTOopamu. CKajsipHoe
IIPOU3BEIECHUE BEKTOPOB.
Brluucnenue yrioB MEXay NpsSMbIMU
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METO
IIPU PELICHUH TEOMETPUUECKHX 3a]1a4

OnepupoBaTrhb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHPOBATH IIPABUIIO
IapajuleNIeNUIeaa MpU CI0KEHUN
BEKTOPOB.

CkiaaapiBaTh, BBIYMTATh BEKTOPHI,
YMHOKATb BEKTOp HA YUCJIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA 3TUX
omnepanui.

JaBaTh onpeiesieHue npsiMoyroJIbHON
CHUCTEMBI KOOPAWHAT B IPOCTPAHCTBE.
Bbipa3uTh KOOpAUMHATEI BEKTOPA
yepe3 KOOPAMHATHI €0 KOHIIOB.
BbiBoAUTDH, HCII0JIB30BATH (hOpMY.JLy
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKaMH.

BoipaxkaTrh CKaIsIpHOE POU3BEACHUE
BEKTOPOB U€pPE3 X KOOPJIUHATHI,
BBIUUCIISITH YTOJI MEXKIY IBYMS
BEKTOpPaMH, ABYMSI IPSIMBIMH.
Haxoaurthb yroy Mexay npsMou

Y TTIOCKOCTBIO, YTOJ MEXKIY JBYMSI
IJIOCKOCTSIMU aHAJIMTUYECKUMU
METOIAMM.

BbiBOAUTE, HCIIOJIB30BATH (POPMYJTY
PacCTOSIHUS OT TOYKH J0 INIOCKOCTH
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[ToBTOpEHue, 006001IeHNE 7 OcHoBHble PUrypsl, pakTel, TeopemMbl | Pematb npocTeiimme 3anadyn
U CUCTeMaTH3aIisl 3HAHUN Kypca IUTaHUMETpHUH. 3a1auu Ha HaXOXKJIEHUE JJIUH U YTJIOB
IUIAHUMETPHUH U METOJIbI UX B F€OMETPUYECKUX QUTYpaX,
pEILICHNUS. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIe QUTYPBI, PAKTHI, TEOPEMBIl | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca cTepeoMeTpun. 3a1aun Haxoauthp mioniaib MHOTOYTOJIbHHKA,
CTEpEOMETPUU U METOJIbI UX PEIICHUsT | Kpyra.
Pacno3naBath noo0HbIE PUTYPHI,
HaXOAUTh OTHOLIEHUS JITUH
Y IUIOLAJIEH.
Hcnonb3oBaTth 1pu perieHun
CTEPEOMETPUUECKUX 3a/1a4 (PaKThI
Y METO/Ibl TUIAHUMETPUU
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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OEJEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIINCKA

VY4eOHbIl Kypc «BeposTHOCT M CTAaTUCTHKa» 0a30BOr0 YpPOBHS SIBISETCS
IOPOJOJDKEHUEM U DPAa3BUTHEM OJHOMMEHHOIO Yy4eOHOro Kypca 0a30BOTO YpOBHS
OCHOBHOTO 00I1Iero 00pa3oBaHus. Y4eOHbIN Kypc MpenHa3HaueH aisi (OpMUPOBaHUS
y 00y4aromuxcsi CTaTUCTUYECKON KyJIbTYpbl M IOHUMAaHUS POJIM TEOPUU BEPOSATHOCTEN
KaK MaT€MaTU4eCKOr0 MHCTPYMEHTA JUIsl U3YUYEHMs CIy4yalHBIX COOBITUM, BEJIMYMH U
nponeccoB. [lpu wum3yueHunm yueOHOro Kypca oOOramarpTcs MpeACcTaBICHUsS
00y4aromuxcst 0 METo/IaX MCCIeI0OBaHUS U3MEHUMBOTO MHpPA, Pa3BUBAETCSA TTOHUMaHUE
3HAYUMOCTU M OOIIHOCTH MaTeMaTUYECKUX METOJOB IO3HAHMUS KaK HEOTHEMJIEMOM
YaCTHU COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUSL.

Copepxanue yueOHOro Kypca HalpaBJIEHO Ha 3aKpEIUVICHUE 3HAHUM, MOTYYEHHbIX
OpyU U3y4YeHUM Kypca Ha YpOBHE OCHOBHOIO 0OIIero obpa3oBaHMs, U Ha DPa3BUTHE
NPECTAaBICHUNA O CIlydalHBIX BEJIMYMHAX M B3aUMOCBSI3AX MEXIy HUMHU Ha Ba)KHBIX
npUMepax, CHOKEThl KOTOPBIX IOYEPIHYTHI M3 OKpyKarolero mupa. B pesynbrare
y oOyuaromuxcss JODKHO  c(OpMUpOBAaThCsl  NPEACTaBI€HHE O  Haubojee
yIOTPEOUTENBHBIX U OOMIMX MAaTEeMATUYECKUX MOJEISAX, UCIOIB3YEMBIX JJISi ONMCAHUS
AHTPOTIOMETPUIECKHX U AeMOTPadUIECKUX BEIMYHH, TOTPEITHOCTEN B PA3TUYHOTO POJia
U3MEPEHHSX, JUIMTEIBbHOCTH  O€30TKa3HOW  pabOThl  TEXHUYECKHX  yCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUM U IPOLECCOB B OOLIECTBE.

B cooTrBeTcTBUM C yKa3aHHBIMM LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoaTHOCTh M CTaTUCTHKA» JJI1 YPOBHS CPEAHEro o0Iiero oopa3zoBaHusl Ha 6a30BOM
YPOBHE BBIJICJIEHBI CJIEIYIOIIME OCHOBHBIE CoOJiep)KaTelbHble JUHUHU: «CiyuyaiiHble
COOBITHS U BEPOATHOCTUY, «CiiyyaliHble BEJIMUMHBI U 3aKOH OOJIBILINX YUCEID.

Baxnytio wyacthb yuyeOHOro Kypca 3aHUMaeT H3yuY€HHE TIEOMETPUYECKOro MU
OMHOMHUAJIBHOTO paclpeiesieHuil U 3HAKOMCTBO C MX HENpPEpPBhIBHBIMU aHAJIOTaMH —
MOKa3aTeIbHBIM U HOPMAJILHBIM PaCIpeIeICHUSMH.

Conepxxanue nuHuM «CiayyaliHble COOBITHSI MU BEPOSTHOCTU» CIY>)KHUT OCHOBOM
s GOpMUPOBAaHUS TPEACTABIEHUH O paclpeieNieHud BEpPOSITHOCTEH MEXIy
3HAYEHUSIMU CITyyallHbIX BEJIMYMH, a TaKkXKe 3Ta JIMHUS HeoOXoAauma Kak 0Oaza
JUIS U3y4eHUsl 3aKOHa OOJIbIIUX YKcend — (PyHAaMEHTaJIbHOTO 3aKOHA, JEWCTBYIOIIETO
B Ipupojie U oOIIecTBE M MMEIOLIEr0 MareMaThyeckyto (opmanuszanuioo. CaM 3aKoH
OONBIIMX YHCEN TMpeajaraeTcs B O3HAKOMUTENBHOH (QopMe ¢ MHHUMAaIbHBIM
UCTOJIb30BAHUEM MaTeMaTHYECKOro (hopManu3ma.

Tembl, CBs3aHHBIE C HENPEPHIBHBIMHU CIyYaWHBIMH BEJIMYMHAMH, AKICHTUPYIOT
BHUMaHUE OOy4arolUXcs Ha OMHCAHUU U U3YUYEHUU CIIYYalHBIX SBJIEHUN C MOMOIIBIO
HenpepbIBHBIX (QyHKIMNA. OCHOBHOE BHUMAaHUE YJENSETCA MOKa3aTeIbHOMY U
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HOPMAJbHOMY pacHpeeieHUsIM, TpPH OTOM MPEANOaraeTcsi O3HAKOMHUTEIbHOE
U3ydeHHe MaTepraia 0e3 J0Ka3aTelIbCTB IPUMEHSIEMbIX (JaKTOB.

OOmee 4YUCIIO YacoB, PEKOMCHJIOBAHHBIX JUIS HW3YYCHHsS yYeOHOro Kypca
«BepostHOCTh M craTucTHKa» — 68 wacos: B 10 kimacce — 34 gaca (1 wac B Hemeno),
B 11 xiacce — 34 gaca (1 gac B Henem0).

COJEPXAHUE OBYUYEHUA

10 KJIACC

[IpencraBienne AaHHBIX € MOMOIIBIO Tabmui, U auarpamm. CpeaHee
apupMeTHIECKOE, MeTMaHa, HAanOOJIbIIIee U HANMEHBIIIEE 3HAUCHUS, pa3Max, JUCTICPCUS
Y CTaHJAPTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMBITHI) M CIy4ailHbIe COOBITHS. DJIEMEHTapHbIC
coObITUsT  (MCXOJbI). BeposSTHOCTH ciaydailHOTO CcoObITHSA. bBIM30CTh YacTOThl U
BEPOSATHOCTU COOBITHI. CiydailHble OMNBITHI C PaBHOBO3MOXKHBIMU DSJIEMEHTAPHBIMU
cOOBITUSIMU. BeposTHOCTH COOBITUI B OMNBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepauun HajJ COOBITHSMU: TIepecedeHue, OOBEAMHEHUE, MPOTHUBOIOIOKHBIC
coObITus. Jnarpammel Ditnepa. @opMyiia CIOXKEHHUST BEPOSITHOCTEH.

VYcioBHasE BEPOSITHOCTb.  YMHOXXEHHE BEpOATHOCTEU. JlepeBo cCllydyalHOTO
sKcriepuMenTa. @opmyiia moHON BeposiTHocTH. HezaBrucruMbie COOBITHS.

KomOunaropHoe mpaBuno ymHOxeHus. [lepectaHoBku u Qakropuan. Ywucio
coueranuid. TpeyronbHuk [lackans. @opmyna OnHoma HeroToHa.

bunapHbiii crnydallHBI ONBIT (MCTBITAHWE), ycmeX W Heynada. HesaBucumblie
ucnbiTanus. Cepus HE3aBUCUMBIX UCIIBITAHUM 710 IepBOTo ycnexa. Cepusi HE3aBUCUMBIX
UCTbITaHUW bepHymu.

Ciyuaiinas BennuuHa. Pacnipenienienue BeposiTHOCTEN. J{narpaMma pacnpeiesieHusl.
[Tpumepsl pacnipeieieHnii, B TOM YHCIIe, TEOMETPUUECKOE U OMHOMUATIBHOE.

11 KJIACC

UucnoBele XapaKTEpPUCTUKUA CIYYaWHBIX BEIMYMH: MATEMATHYECKOE OXKHJAHHE,
JOUCIIEPCHsT M CTaHIAPTHOE OTKIOHEHHWE. [Ipumepsl mpUMEHEHHsT MaTeMaTH4eCKOIro
OKMJAHUSA, B TOM 4YHCIE B 3a/Jadax M3 ITOBCEIHEBHOM >XU3HH. MaremaTH4yeckoe
OoXujaHue OWHApHOM CiydyalHOW BEJIMYMHBL. MaTeMaTH4YeCKOe OXKHUJAHUE CYMMBbI
CIy4YalHBIX BEJMYMH. MaTeMaTndeckoe 0XKUAAHUE U IHUCIEPCUS F€OMETPUYECKOTO U
OMHOMUATILHOTO pacIpeeIeHUHN.

3akoH OOJBIIMX YUCEN U €r0 pojib B Hayke, Ipupoje U obuiecTBe. BoIOOpOUHBIit
METO/I HCCIEAOBAHUM.

[Ipumeppl HENpPEpPBIBHBIX  CIyYalHbIX BeNW4YdH. lloHATHE O TUIOTHOCTH
pacripenieneHus. 3ajaauud, MNPUBOJIAIIME K HOPMallbHOMY pacrpeneneHuto. llonsitue
0 HOPMAJILHOM pacCIIpeEICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K konity o6y4yenus B 10 kiacce o0Oydaromuiicss HOTYyYUT CIAEAYIONIUE TPEIMETHBIC
pe3yJbTaThI:

YUTaTh U CTPOUTH TAOJMIIBI U TUATPAMMBI;

ONEpUPOBATh TMOHATUSAMU: CpenHee apudMeThdyeckoe, MeaAuaHa, HauOoJbliee,
HaWMEHbIIEE 3HAUCHUE, Pa3MaX MACCUBA YUCIIOBBIX JJAHHBIX;

OMEepUPOBAThH MOHATUSIMU: CIIyHalHBIA SKCIIEPUMEHT (OIIBIT) U ClIy4ailHoe cOObITHE,
AJIEMEHTApHOE COOBITHE (DJIEMEHTapHBIM MCXOJl) CIy4YallHOTO ONbITa, HAXOJUTh
BEPOSITHOCTU B OIBITaX C PAaBHOBO3MOXHBIMH CIyYalHbIMU COOBITUSMH, HAXOJIUTh U
CPaBHHMBATh BEPOSITHOCTU COOBITUI B M3yYEHHBIX CITy4YalHBIX SKCIIEPUMEHTAX;

HAaXOAUTh U (POPMYIHPOBATH COOBITHS: IEpeceueHue U OOBEIWHEHUE TAaHHBIX
cOObITUH, COOBITHE, MPOTHBOIOJOXKHOE JAHHOMY  COOBITHIO,  TOJb30BATHCS
auarpaMmMamu Didsiepa 1 GopMyJIoN CI0KEHUSI BEPOSATHOCTEH MPHU PEIICHUU 3a/1a4;

ONEpUPOBATh MOHATUSIMH: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMbBIE COOBITHS,
HaxXOJUThb BEPOSTHOCTH C IIOMOINBIO IIpaBUjIa YMHOXKEHHS, C IOMOLIBIO JIepeBa
CIIy4alHOTO OIBITA;

MPUMEHATh KOMOMHATOPHOE TMPAaBWJIO YMHOXXEHHS TIpU pELICHUWU 3a]ady;

ONEpUPOBATh NOHATUAMU: UCIBITAHUE, HE3AaBUCUMBIE MCIBITAHUS, CEpUs
UCIBITAaHUH, yCIIeX U HeyJauya, HaXOUTh BEPOATHOCTH COOBITUI B CEpUU HE3aBUCHUMBIX
UCIBITAaHUI 10 EPBOIO ycliexa, HaXOAUTh BEPOATHOCTH COOBITUN B CEPUU HCIIBITAHUN
bepnyiuy;

ONEepUpOBaTh MOHATUAMM: CIydaliHas BEJIUYHMHA, PACHPEIEICHUE BEPOSTHOCTEM,
JyarpaMMa pacupeieseHusl.

K koHniry 00y4yenust B 11 kiacce o0yyaromuiics Moay4yuT CleyOUUe IpeIMEeTHbIE
pe3yiabTaThl:

CpPaBHMBATH BEPOSTHOCTH 3HAYEHUM CIIyYallHOW BEJIMYMHBI IO PACIIPEAETIEHUIO WIIN
C IOMOUIBIO TUArPaAMM;

OMepUpOBaTh MOHATUEM MATEMATUUYECKOTO OXUAAHUS, MPUBOAUTH MPUMEPHI, KaK
IIPUMEHSIETCS ~ MAaTEMaTUYECKOE  OXHUIAHWE  CIy4YalHOW  BEIMYMHBI  HAXOIUTH
MaTEMaTUYECKOEe OKUJAHUE T10 JAHHOMY PACIIPECIICHHUIO;

UMETh TPEJCTABICHUE O 3aKOHE OOJBIINX YHCEN;

MMETh IIPEICTABIICHAE O HOPMAJIbHOM PaCIpeIeIICHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
HanmenoBanue pazgena  |[KonmuecTBo OcCHOBHOE co/iepKaHHE OcHOBHBIE BU/JIbI AEATEIBHOCTH
(TembI) Kypca 4acoB 00yYaroIIMXCcst
[IpencraBneHne TaHHBIX 4 [IpencraBiieHne TaHHBIX C IIOMOILIBIO N3BjaexkaTs nHGOpMAUIO 13 TaOHI
Y OIIMCATENbHAS CTATUCTUKA Tabmuil u quarpamm. CpenHee U JuarpaMM, HCHOJb30BATh TaOJIHIIbI
apu(pMeTHYeCcKoe, MeINaHa, Y JUarpamMbl I IPEICTaBICHUS
HauOosbllIee 1 HAUMEHbLIEE CTaTUCTUYECKUX JTaHHBIX.
3HA4YEHUs, pa3Max, JUCIIEPCHs, Haxoaurthb onucarenbHbIe
CTaHJAPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKHU TAHHBIX.
HaboOpoOB BoeiaBUraTh, KPpUTHKOBATH TMIIOTE3bI
0 XapaKTepe CIy4aiiHOM U3MEHUYUBOCTH
U onpeaestomux e€ ¢pakrTopax
Ciy4aliHbl€ OIBITHI 3 CrnyyaliHble SKCIEPUMEHTHI (OTIBITHI) BuiaeasTe Ha IpUMepax ciydaiHble

U CIy4aHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOIaMU

U CIy4aiiHbIe COOBITHS.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB cTy4alfHOTO COOBITHSL.
BeposiTHOCTH COOBITH B OTIBITaX

C pPaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMH.
[TpakTuueckas pabora

COOBITHSI B OITMCAHHOM CITy4YaitHOM
OTIBITE.

DopMyJIUPOBATH YCIOBUS ITPOBEACHUS
CJIy4alHOTO OTBITA.

HaxoanTb BEpOSTHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMU
HCXOJaMH.

MopeaupoBaTh ONBITHI

C PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU

58



HCXOJaMH B X0JI€ MPAKTUYCCKOM
paboThI

Omnepanuu HaJ COOBITUSIMH,
CJI0’KEHHUE BEPOSITHOCTEH

Omneparuu Hax COOBITHSIMH:
nepeceveHre, 00beMHEHNE COOBITHH,
MIPOTUBOTIOJIOXKHBIC COOBITHSI.
Huarpammel Diinepa. @opmyia
CJIOKCHHSI BEPOSITHOCTEH

Hcnoab3oBaTh 1uarpaMMbl Jijepa

U CJIOBECHOE OINMCaHUE COOBITUI

U1 QOPMYITUPOBKH 1 M300payKEHUS
00BbEIMHEHUS U TIEPECEUCHUS COOBITUH.
Pematb 3agaum C UCIOIb30BaHUEM
(bopMyIIBI CIIOKEHHUS BEPOSITHOCTEH

Y cnoBHast BEpOSITHOCTb,
JIEPEBO CITYYaHHOTO OIbITA,
dbopmya moaHOM
BEPOSITHOCTH

Y HE3aBUCUMOCTb COOBITUI

VY cii0BHas BEPOSATHOCTD. Y MHOKEHUE
BEPOSITHOCTEN. J[epeBO CiydaitHOTro
skcriepumenTa. opmyIia MoJIHoOu
BeposATHOCTU. HezaBucumbie cOOBITHS

Pemiatb 3a1a4M Ha HaXOXKJICHUE
BEPOSITHOCTEW COOBITUI, B TOM UHCIIE
YCJIOBHBIX € IIOMOLIBIO JIepeBa
CIIy4alHOTO OIBITA.

OnpeneasiTb HE3aBUCUMOCTb COOBITUI
1o (opmyse u o opraHu3aluu
CJIy4alHOIO OIbITa

DneMeHThl KOMOMHATOPUKHU

KomMOunaTtopHoe mpaBuiio
yMHOXeHUs. [lepectanoBKH

u ¢dakropuan. Yucmo couetaHui.
Tpeyronbnuk [lackansa. @opmyna
ounoma HeroTona

Hcnoab30BaTh NPaBUIIO YMHOXKECHUS
JUTSI TIEPEYUCIICHUS] COOBITHI

B CJIy4YallHOM OIIBITE.

IHoab3oBaTbest popMynoit

Y TpeyrojabHuKkoM [lackamns

JUIS1 ONIPENICTICHUS YUCIIa COUYETaHHM

Cepun nociie10BaTEIbHBIX
HCIIBITAHU N

buHapHsbIi CiiydaliHbIN ONBIT
(ucpiTaHue), yCrex 1 Heyaaua.
He3aBucumele ucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUI 1O IEPBOTO

Pa30uBaTh CII0KHBIE SKCITIEPUMEHTBI
Ha OT/IECJIbHBIE HUCTIBITAHUS.
OcBauBaTh NOHATHSA UCIIBITAHUE,
cepusl HE3aBUCUMBIX UCIIBITAHUMN.
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ycnexa. Cepust HE3aBUCHUMBIX
UCIIbITaHUN bepryiu.
[IpakTrueckas padbora

C UCITOJIb30BAHUEM BJIEKTPOHHBIX
Ta0JIHIL

IIpuBoaAMTH NPUMEPHI CEPUN
HE3aBUCHUMBIX UCTIBITAHUU.
PemiaTh 3agaum Ha OUCK
BEPOSTHOCTEH COOBITUM B CepUHU
VCTIBITAaHUU JI0 IEPBOTO ycrexa

Y B CEpUsIX UCTIbITaHUN bepHyIuun.
HN3yuathb B X0/1e IPAKTHYECKOM
PadoThbI C UCITOIB30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSATHOCTH
COOBITHH B CEPUSIX HE3aBUCUMBIX
VCIIBITAHUU

CityyaliHbI€ BEJIMYUHBI
U pacnpeneneHus

CiyyaliHasi BEJIMYMHA.
Pacnpenenenne BEpoOATHOCTEN.
Huarpamma pacnpenenenus. Cymma

H ITPOU3BCIACHHUC CJ'Iy‘—IEIfIHBIX BCJINYHH.

IIpumepsl pactipeneneHuii, B TOM
YU CIIe TEOMETPUUECKOE
1 OMHOMHUAJILHOE

OcBauBaTh NOHATHSA: CIIydalHas
BEJIMUMHA, paclpeielieHne, Taoauia
pacnpeaeneHus, imarpamma
pacnpeaenacHusl.

IIpuBoauTH IPUMEPHI
pacmpeesieHnii, B TOM YHCJIE
reoMEeTPUYECKOro 1 OMHOMHAIBHOTO.
CpaBHuBaTBh pacnpeiesicHus
CJIy4alHbIX BEJIMYNH

Haxoauthb 3Ha4EHUS CYMMBI

" ITPON3BCACHUA CJIy‘I&fIHBIX BCJIINYHH.

CTpouthb u pacno3HaBaThb
reOMETPUYECKOE U OMHOMUAIILHOE
pacrpeesieHue
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[ToBTOpEeHnue, 06001IEHNE, 3) OnwucarenbHas CTATHCTHKA. IHoBTOPSATH N3yUEeHHOE
CHUCTEeMaTU3alMs 3HAHUN CryyaliHbI€ OIBITHI U BEPOSITHOCTH Y BbICTPAUBATh CUCTEMY 3HAHUU
CIy4alHbIX cOObITUNA. Onepanuu Haj
COOBITUAMU. DJIEMEHTHI
KOMOHMHATOPUKH, CEpUU HE3aBUCUMBbIX
UCIIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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11 KIIACC

CIy4allHOW BEJIUYUHBI

MaTEMaTHIECKOTO OXKHUIAHUS
(cTpaxoBanue, JIoTEpeEs).
MateMaTndecKkoe 0KHIaHIE CyMMBI
CIIy4ailHBIX BEJIMYMH.
MaTteMatrnyeckoe OKuJaHue
r€OMETPUYECKOTO U OMHOMHAIIBHOTO
pacnpeneneHun

Haunmenosanue paznena  |Kommuectso OcHOBHOE coziepxKaHue OcHOBHBIE BUJIbI ACSTEIBHOCTH
(TemnI) Kypca 4acoB 00yJarommxcsl
MaremaTu4ecKo€e OKHUTaHNE 4 [Ipumepbl npUMEHEHUs OcBauBaTth INOHATHE MATEMATUYECKOTO

OKUJIaHUS.
IIpuBoauTh 1 00Cy:KIATH IPUMEPHI
IIPUMEHEHUS MaTEMaTHYECKOIO
OKuJlaHus. Beraucisate
MaTeMaTUYECKOE OXKHUIAHNE.
Hcnoab3oBaTh NOHATHE
MaTeMaTUYECKOTO OKUJIaHHS U €TO
CBOMCTBA IIPH PEIICHUH 3a]a4.
HaxoauTs 110 u3BecTHBIM (hOpMysIam
MaTeMaTHYECKOE 0’KUJIaHUE CYMMBI
CIIyYalHBIX BEJIMYMH.

HaxoauTsh 110 u3BecTHBIM hopmMynam
MaTEeMaTUYECKHUE OKUJAHUS CITydalHbIX
BEJINYMH, UMEIOLIUX T€OMETPUYECKOE

1 OMHOMUAJILHOE pacipeeIeHUs
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Jucniepcust u cTaHIapTHOE
OTKJIOHEHHUE CITy4aiiHON
BEJINYMHBI

Jucnepcus U cTaHgapTHOE
OTKJIOHEHME. Jlucnepcun
r€OMETPUYECKOI0 U OMHOMHAJIBHOTO
pacnpeeneHusl.

[IpakTrnueckas padbora

C UCITOJIb30BAHUEM BJIEKTPOHHBIX
Ta0JIHIL

OcBauBaTh NOHATHS: TUCTIEPCHS,
CTaHJaPTHOE OTKJIIOHEHHUE CITy4YalHOM
BEJIMYMHEL.

Haxoauts nucnepcuio

0 pacnpeeICHUIO.

Haxoauth 110 u3BeCTHBHIM (hOopMyIam
JIACTIEPCUIO TEOMETPUIECKOTO

1 OMHOMHUAJILHOTO pacrpeiesIeHuUs,

B TOM YHCJIE B X0JI€ NTPAKTUUECKON
pabOTHI C UCITOIB30BAaHUEM
AIEKTPOHHBIX TAOIHI]

3aK0H OOJIBIIMX YHCET

3akoH OoJbIIUX ynces. BeioopouHbIii
METO/ UCCIICTOBAHUI.

[IpakTuyeckas pabora

C UCITOJIb30BAHUEM DJICKTPOHHBIX
TaOJINII

3HAKOMHUTBCSI C BEIOOPOYHBIM METOIOM
WCCJICIOBAHMS COBOKYITHOCTH JTaHHBIX.
N3yuaTh B X0/i€ MPAKTUUECKON PabOTHI
C MICTIOJTE30BAaHUEM DJICKTPOHHBIX
Ta0JIHI] MPUMEHEHHNE BHIOOPOYHOTO
METO/Ia UCCIIEIOBAHUS

HenpepsiBHBIE ClTyyaliHbIE
BEJTMYMHBI (pacipeiescHus)

[IprMepbl HENPEPBIBHBIX CITyYaHBIX
BeJM4YUH. OyHKIMS INIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHUSA: HEIIPEPHIBHAS
CIIy4yaliHasl BEJIMYMHA, HEMIPEPBIBHOE
pacnpezaeneHue, GyHKIHs MII0THOCTH
BEPOSATHOCTH.

IIpuBoOaAMTH IPUMEPBI HENPEPBIBHBIX
CIIy4alHbIX BEJINYUH.
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HaxoauThb BepOsSTHOCTH COOBITHIA
0 JAaHHOW (PYHKITUH TUIOTHOCTH, B TOM
YK CJIe PABHOMEPHOTO paclpeiesIeHUs

HopmanwsHoe pactipenenenue 2 3agauu, MPUBOASIIKNE K HOpMaIbHOMY | OcCBamBaTh MOHATHS: HOPMAJILHOE
pacopeneneHuto. OyHKIUA pacrnpeiesieHue.
IJIOTHOCTH U CBOMCTBA HOPMaJILHOIO Bb1aessiTh 110 OMCAHUIO CITyYaliHbIC
pacnpeneneHus. BEJIMYMHBI, paclpeeIEHHbIC
[IpakTuyeckas pabota 110 HOPMAIBHOMY 3aKOHY.
C HCTIOJIb30BAHUEM DJIEKTPOHHBIX IIpuBoauTh IPpUMeEPHI 33]1a4,
Ta0JIHII MPUBOISIIUX K HOPMAIIBHOMY
pacnpeneneHnro. HaxoauTe 4ncioBbie
XapaKTEPUCTUKU HOPMAITBHOTO
pacnpeiesieHUs! 110 U3BECTHBIM
dbopmynam.
Pematpb 3a71a4u, CBI3aHHBIC
C IPUMEHEHUEM CBOMCTB HOPMAJIBHOTO
pacnpeneneHun, B TOM YUCIie
C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII
[ToBTOpEeHue, 0600IICHNE 19 IIpencraBieHne JaHHBIX C TOMOIIBIO [ToBTOPSATH N3yYEHHOE U BHICTPAUBATH

M CUCTEMAaTHU3aus 3HAHUI

TaOJUIl U JUarpamMmM, onucaTtesibHas
CTaTUCTUKA, OTIBITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYUCJICHUE BEPOSITHOCTEN COOBITHI

CUCTEMY 3HAHUU
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C MpuMeHeHueM popmyn

U rpaMuecKuX METO/I0B
(koopauHaTHAas mpsAMasi, JEpeBo,
nuarpamma Ditniepa), cirydaiiHbie
BEJINYMHBI U PaCIPEACIICHUS,
MaTeMaTHYECKOE OKUTAHUE
CIIy4YallHOW BEJTUYUHBI

OBLIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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