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PaGouas mporpamma mno ydeOHOMy mpenmeTry «Marematnukay (6a30BbIN ypPOBEHB)
(mpenmeTtHass obnacTh «MaremMaTtnka W WHGOPMATHKA») BKIIOYAET MOSCHUTEIHHYIO
3aMuCKy, COAepKaHuEe O0yUeHHUs], TNIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI 110
MaTeMaTuKe, TEMaTUYECKOe TUTAaHUPOBAHUE, NepPEUCHb (xomudukarop)
pacmpeneNeHHbIX MO Kjaccam MPOBEPSIeMBbIX TPEOOBaHHMI K pe3yJabTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeILHON IIPOrpaMMBI CPeIHETO 001Iero oOpa3oBaHus U AJIEMEHTOB
colepKaHUsl MO MaTeMaTHKe, TepeueHb (KoAU(PHUKATOp) MPOBEPSIEMBIX TpPeOOBaHUI
K pe3yJibTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTENbHOW MPOTPaMMBbI CPEIHETO OOIIETO
00pa30BaHUsI U PJIEMEHTOB COJIEP KAHUS IO MAaTEMAaTHKE.

[TosicHuTenpHAs 3amycKa OTpaXkaeT OOIIMe LEeTU U 33/1a4u U3yUYCeHUS] MaTeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX TMPEANOCHIIOK K €€ H3YYCHHIO OO0ydYaroIuMHCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TaKXKe IMOJXOJbl K OTOOpY COepKaHufd, K
OTIpEJICTICHUIO TUTAHUPYEMBIX PE3YIbTaTOB.

Conepxanue OO0ydeHHS PACKpBIBAET COJEp)KATENbHbIE JIMHUH, KOTOpHIE
IpeayararoTcs sl 00sS3aTeIbHOTO M3YYEHHUSI B KaXKJIOM KJIacCce Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus.

[Inanupyemble pe3ylbTaThl OCBOCHMSI MPOTPAMMbl MO MaTeMaTHKE BKJIIOYAIOT
JMYHOCTHBIE, METaIllpeJMETHBIC PEe3yJbTaThl 3a BECh MEpPHOJ OOy4YEeHHs Ha YPOBHE
CpemHero oOIIero oO0pa3oBaHUs, a TAKXKE MPEIMETHBIE TOCTIXKEHHS O0ydaroIIerocs
3a KaXIbli TOJ1 O0y4EeHUS

HOACHUTEJ/IbBHAA 3AIIMCKA

[Iporpamma 1O MaTeMaTHKE Ha YPOBHE CpeaHEro oOmiero ooOpa3oBaHuUs
paszpaborana Ha ocHoBe PI'OC COO c y4eToM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
NPEABABISIEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHHMIO, W TPAJAUIMA POCCHICKOTO
oOpazoBanus. Peanuzarusi mporpamMmbl M0 MaTeMaTHKE OOeCTeuMBacT OBJIAJICHUE
KJIIFOYEBBIMM ~ KOMIIETCHUUSIMH, COCTABISAIOIIMAMHU  OCHOBY JUISI  CaMOpPa3BUTHSA
U HEMPEephIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYJIbTYpPHOTO, JHUYHOCTHOTO
Y TI03HABATEILHOTO PA3BUTUS TUYHOCTU 00YUAIOITUXCSI.

B mporpammMe 1o MareMaTtuke ydTEHbI WJIEU U MOJIOKEeHUs KoHuenuuu pa3BuUTHS
MaTemMaTHuecKkoro oopasosanus B Poccutickoit ®deneparuu. B cooTBeTCTBMY ¢ HA3BaHHEM
KOHIICTIIIMYA, MaTeMaTH4ecKoe oO0pa3oBaHWE [IOJDKHO, B YACTHOCTH, MPEIOCTaBISATH
KKJI0MY 00y4aroneMycsi BO3MOXHOCTb JIOCTH)KEHHS] YPOBHSI MaTEeMaTUYECKUX 3HAHUM,
HEO0OXOIMMOT0 JIJIs JajdbHEHIeH YCIIeIIHON KU3HU B o0mecTBe. FIMEHHO Ha pelieHue
ATOM 3a/1auy HaleJeHa MporpaMmMa 1o MaTeMaTuke 0a30BOr0 YPOBHSI.

B snoxy uudpoBoit Tpanchopmaiumu Bcex cdep YeIOBEUECKOW NeITeIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boi
MaTeMaTU4eCKOW MOATOTOBKU. YK€ B IKOJIE MATEMATHKA CIIY’KUT OIIOPHBIM MTPEAMETOM
U1 U3Y4YEHUs CMEXKHBIX JUCHUIUIMH, a B JKM3HA IIOCJIE MIKOJIBI PEaIbHOU
HEO0OXOIMMOCTBIO CTAHOBUTCSI HETPEPHIBHOE 00pa3oBaHUE, YTO TPEOYET MOJIHOIEHHON
0a30Boil 00I11€00pa30BaTENbHON TMOJATOTOBKH, B TOM YHCIE WU MaTeMaTUYECKOM.



D10 00YyCIOBICHO TE€M, YTO B HAIM JHU PACTET YUCIIO CICIHMAIBHOCTEH, CBS3AHHBIX
C HETIOCPEICTBEHHBIM NMPUMEHEHHUEM MAaTEMAaTUKU: U B c(hepe SKOHOMUKH, U B OH3HECE,
Y B TEXHOJIOTUYECKUX 00IACTSIX, M JaKe B TyMaHUTApHBIX cepax. Takum o6pazom, Kpyr
oOydJarormuxcsi, I KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM TIPEIMETOM,
CYIIIECTBEHHO PaCIIHPIETCS.

[IpakTHdeckasi MONE3HOCTh MAaTEMAaTHKH OOYCIOBJIEHA TEM, YTO €€ MpPeaMETOM
SBIIFOTCS (PyHAAMEHTAIBHBIC CTPYKTYPhI HAIIIETO MHpA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJIMYECTBEHHBIC OTHOIIEHUS OT MPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM
OMBITE, JO JOCTaTOYHO CJIOXKHBIX, HEOOXOJAMMBIX IS Pa3BUTHS HAYYHBIX
U TEXHOJOTMYECKUX HJel. be3 KOHKpEeTHhIX MaTeMaTWYECKUX 3HAHUU 3aTPyAHEHO
NMOHMMAaHUE TPHUHIIMIIOB YCTPOWCTBA ¥ WCIOJIB30BAHHUS COBPEMEHHOW TEXHUKH,
BOCIIPHATHE W HHTEPIpETalus pa3HOOOpa3HOW  COIMAIbHOW, SKOHOMHYCCKOM,
NOJIUTUYECKOW — mHpopMaruu, ManodPpGeKTHBHA TOBCEJAHEBHAS  MPAKTUYECKas
nesaTenbHOCTh. KakioMy 4eioBeKy B CBOEH KM3HU MPUXOIUTCS BHITIOIHATH JOCTATOYHO
CJIOKHBIE PACUEThI U COCTABJISITH HECIOXKHBIE AITOPUTMbI, HAXOJIUTh HYHbIE (POPMYJIbI
U TPUMEHSTh WX, BJIAJICTh MPAKTHUYECKUMHU TPHEMaMU T€OMETPUUYCCKUX H3MEPEHUU
U TIOCTPOSHWH, 4YuTaTh WH(OpMAIMIO, TPEACTABICHHYIO B BUIY TaOJIHUIl, AUarpaMm
U rpaduKOB, >XUTh B YCIOBUAX HEOIPEACICHHOCTH WU TOHHUMATh BEPOSTHOCTHBIN
XapakTep CIy4YalHbIX COOBITHM.

OnHOBpEMEHHO ¢ pacuupeHreM chep NPUMEHEHUsT MATEMATUKUA B COBPEMEHHOM
oOmmiecTBe Bce OoJjiee BaXXHBIM CTAHOBHUTCS MATEMATHUYECKUN CTHIb MBIIUICHUS,
TIPOSIBJISIIOIIMIICS B OMPENCICHHBIX YMCTBEHHBIX HaBbIKaxX. B mporiecce wu3ydeHUs
MaTEeMaTUKH B apceHajd MPUEMOB U METOJIOB MBIIUJICHUS YeJIOBEKa €CTECTBEHHBIM
00pa3oM BKITIOUAIOTCS] MHIAYKITUS U JEAYKITUs, 0000ICHIE U KOHKPETU3AINS, aHAIHA3 U
CUHTE3, KiacCu(UKAIUsI U CHCTeMaTH3allys, adcTparupoBanre U aHanorus. OObeKThI
MaTEMaTUYECKUX YMO3aKIIOUCHHWM, TMpaBWia WX KOHCTPYHUPOBAHHS PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKHX  IMOCTPOCHUN,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHUSA
dbopmyaupoBaTh, 0OOCHOBBIBATH M JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBITIUICHHE. MaTteMaThKe MPUHAICKAT BEAyas poib B (OPMHUPOBAHUU
ANTOPUTMHYECKOM KOMITOHEHTHI MBIINUICHUS W BOCIHMTAHWUM YMEHHUH IeHCTBOBATH
MO 3aJIaHHBIM aJTOpPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U KOHCTPYHUPOBATH HOBBIE.
B mpomecce pemienuss 3agad — OCHOBHOM Yy4yeOHOM JEATEIBHOCTH Ha YpOKax
MaTEMaTUKH — Pa3BUBAIOTCS TBOpUECKasi U MPUKIIAHAs] CTOPOHBI MBIIIJICHUSI.

OOyuenue mMaTeMaTUKE JaeT BO3MOXKHOCTh Pa3BUBATHh y OOYYaIOMIUXCS TOYHYIO,
panMoHAIbHYI0 U MHGOPMATHBHYIO pe4b, YMEHHE OTOMpaTh HauOoJIee IMOIXOJSIINE
SI3BIKOBBIC, CHMBOJIMYECKUE, TpapUUECKUe CpeAcTBa IS BBIPAKECHUS CYXKICHUU U
HATJISTHOTO WX MPECTABICHUS.

HeoOxoaumMbiM KOMIOHEHTOM OOIIEeHd KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
SIBJISIETCS 00IIIee 3HAKOMCTBO C METOJIaMU TTO3HAHUS JEHCTBUTEIHLHOCTH, TIPEACTABICHHE
0 TmpeaMeTe W METOAEC MaTeMaTHK{, €ro OTJIMYHAS OT METOJOB €CTECTBEHHBIX
U TYMaHHMTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHS MaTeMaTHKU Ui pelieHUs



HAYYHBIX U MPUKIAIHBIX 3a7a4. Takum o0pa3oM, MaTeMaTHuecKoe 00pa30BaHnuEe BHOCUT
CBOM BKJIaJ B ((OPMHUPOBAHHE OOIIEH KYJIbTYpbl YEJIOBEKA.

N3yyeHne MaTreMaTHKd CIOCOOCTBYET A3CTETHYECKOMY BOCHHUTAHHIO YEJIOBEKa,
NOHUMAHUIO KpPacoThl W U3SIIECTBA MATEMATHYECKUX PAaCCYKIEHUN, BOCHPUITHIO
reoMeTpuyYecKux (opM, YCBOECHUIO UJIEU CUMMETPHUHU.

[IpuopurerHbiMu 1iensiMu oOyueHuss matematuke B 10-11 kimaccax Ha 0GazoBoM
YPOBHE SABJISIFOTCSI:

dbopMupOBaHHE IIEHTPAIbHBIX MATEMaTHUYECKUX TMOHATUH (YUCIIO, BEJIMYMHA,
reoMmerpuyeckas ¢urypa, nepeMeHHas, BEpOSITHOCTb, (PYHKIHS), 00ECIeUNnBAIOIINX
IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHUs 00yUarOIIUXCS;

noJiBeJiecHue OOydaroluXxcsli Ha JOCTYIIHOM Ui HHUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MATEMAaTUKU U OKPY’KAOIIEr0 MUpPa, TOHUMAHUE MAaTEMAaTUKHU KaK 4acTH
o011e# KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaroluxcs,
NIO3HABATEJILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpECa K U3yUEHUI0 MaTEMAaTHKH;

¢dopmupoBanre (YHKIHMOHATBHOM MaTeMaTHYEeCKOW TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MAaTEMAaTHYECKUE ACIEKThl B PpEaJbHBIX JKU3HEHHBIX CHUTYyalUsIX
U TpUd U3YYEHHHM JAPYTUX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBHCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (OopMyIMpoBaTh HUX Ha S3bIKE MaTEeMaTHUKH U CO3JaBaTh
MaTEMaTUYECKUE MOJENM, IPUMEHATh OCBOCHHBIM MaTE€MaTW4YeCKHH  ammapar
JUISL PELIECHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATh M OLICHUBATH
HOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMU cojiep>kaHusi MmaTeMaTuku B 10—11 knaccax sBisrOTCS:
«YUucna u BbIYMCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YpaBHEHUS
U HepaBeHCcTBa»), «Hawama  marematuueckoro — aHamusa»,  «['eomerpus»
(«I'eomerpuueckue GUrypsl U X CBOMCTBaY, «/I3MepeHne reoMeTpuuecKux BEIUUUH ),
«BepoaTHOCTh M cTaTUCTUKa». JlaHHBIE JMHUM Pa3BUBAIOTCA MAPAJUICIBbHO, Ka)Kaas
B COOTBETCTBHM C COOCTBEHHOH JIOTMKOW, OJHAKO HE HE3aBUCUMO OJHA OT APYIOW,
a B TECHOM KOHTaKTe M B3auMmojeicTBuu. Kpome 3Toro, ux oObeAMHSET JIOrHYecKas
COCTaBIJISIIOLIAs, TPAJAMIMOHHO TMPUCYIIas MaTEeMaTUKE U MPOHMU3BIBAIOLIAS BCE
MaTeMaTU4YeCKHUe KypChl U cofiepkaTenbablie Tuaun. ChopmynupoanHoe B PI'OC COO
TpeOOBaHHE «BJIAJCHUE METOJAMHU JIOKAa3aTelIbCTB, AJTOPUTMAaMM pEIICHHs 3ajad,
yMeHue (popMyIUpOBaTh ONPEACIICHUS, aKCUOMbI U TEOPEMBIL, IPUMEHSTh UX, IPOBOJIUTH
JIOKA3aTeNIbHbIE PACCYKICHHSI B XOJI€ PEIICHUs 3a/au» OTHOCUTCS KO BCEM YYEOHBIM
KypcaMm, a (OpPMHpPOBAHHUE JIOTMYECKUX YMEHHUU paclpenensercs Mo BCeM Tojam
00yueHHUs Ha YPOBHE CpEJIHETO 001Iero o0pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO marematuka siBasieTcss 0043aTENbHBIM TPEAMETOM
Ha JTaHHOM ypoBHe oOpazoBanus. I[Iporpammoil mo mMaTeMaTuKe IpeaycMaTpUBaeTCs
u3ydyeHue yudeOHoro npeamera «MaremaTtnka» B paMKax TpPeX YYEOHBIX KYpCOB:
«Anrebpa M Hadajga MaTeMaTHU4YecKoro aHaiuzay, «['eomerpus», «BeposTHOCTh U
CTaTUCTUKa». PDOPMHUPOBAHUE JIOTHYECKUX YMEHUN OCYIIECTBIISIETCS HA MPOTSKEHUU



BCEX JIeT 0O0y4YeHHs] Ha YpOBHE CpeIHero oomero oOpa3oBaHUs, a SJIEMEHTHI JOTHKHU
BKJTIOYAIOTCS B COJIEp KaHUE BCEX Ha3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

OO611ee YucIo 4acoB, PEKOMEHIOBAHHBIX JIJIsl U3y4YCHUSI MaTeMaTuku, — 340 4acos:
B 10 kmacce — 170 gacoB (5 yvacoB B Henento), B 11 kimacce — 170 gacoB (5 yacos
B HEJICIIO).



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

N3yuenne mMareMaTHKyd Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs HAIPaBICHO
Ha JIOCTMO)KCHHE OOYYalolmMMHUCA JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB OCBOCHUS YU€OHOTO MPEAMETA.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare u3ydeHuss MaTeMaTUKH Ha YPOBHE CPEIHEr0 001Iero oOpa3oBaHUS
y oOyyaroiierocst 0yayT cpopMUpOBaHbI CIAEAYIONINE TUYHOCTHBIE PE3yJIbTAThI:

1) rpa:kaaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh T'PAKIAHCKONW ITO3HMIIMK OOYYaloOImerocss KaK aKTHBHOIO U
OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOINECTBA, IMPEJICTABICHUE O MAaTeMaTHYCCKHX
OoCHOBax ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUMN, MIPOIEAYP IPAKIAHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI M APYro€), YMEHHE B3aMMOJICCTBOBATh C COIMAIbHBIMH
WHCTUTYTaMH B COOTBETCTBHHM C MX (PYHKIIMSIMHU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OpPMHPOBAHHOCTh  POCCUMCKOW TPaXKTaHCKOW HMIACHTUYHOCTH, YBAKCHHUS
K NPOLUIOMY M HACTOSLIEMY POCCUHMCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOUIECHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMAaTHKOB M POCCUMCKOM MaTEMAaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE ITUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJIOTHUSAX, cPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HAHHME JYyXOBHBIX IIEHHOCTEM POCCHIICKOrO Hapoja, CHOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, AITHUYECKOTO TMOBEIEHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHUEM JOCTHKEHUU HAyKU U JEATEIbHOCTHIO YUYEHOI'O, OCO3HAHHUE JIMYHOTO
BKJIJa B IOCTPOEHHUE YCTOWYMBOr0 OyIyILEro;

4) 3¢TeTHYEeCKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHME K MHUpPY, BKIKOYas OCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJlay, PELIEHUM, PACCYX ACHUH, BOCIPUUMYUBOCTH K
MAaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKoro BOCHIUTAHUS:

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATh MATEMATHUYECKHE 3HAHUS B HMHTEpEcax
3I0pOBOr0 M 0€30MacHOro oOpasza KWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBbIO  (3J0pOBOE MHTAHHE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUH W OTIbIXA,
perynsipHas pu3nyeckas akTUBHOCTb), (PU3MUYECKOE COBEPIIEHCTBOBAHUE NIPH 3aHITHIX
CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTHIO;

6) TPy10BOr0 BOCIMTAHMSA:
TOTOBHOCTh K TPY/y, OCO3HaHUE I[EHHOCTU TPYAOTIO0US, UHTEPEC K Pa3TUYHBIM
chepam mpodeccHOHATBLHON NESITENIbHOCTH, CBS3aHHBIM C MATEMAaTHKONM H €e
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IPUIOKCHUSAMH, YMEHHE COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymeid mnpodeccuun
U pCaln30BBIBaTh COOCTBEHHBIC KU3HCHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHIECKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH JKH3HHU,
FOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 3aJ1a4 MAaTEMATUYECKOMN
HAMpPaBJICHHOCTH;

7) 3K0JIOrHY€CKOr0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh IKOJOTUYECKOW KYJIbTYpPbhl, IOHUMAHUE BJIMSHUS COLIHMAIBHO-
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOIHON 1 COLIMATBHOM CpeJibl, OCO3ZHAHUE
I00aJBbHOTO XapakTepa »JKOJOTMYECKUX TMpoOJieM, OpHEHTAllMs Ha MPUMEHEHUE
MaTeMaTHYCCKUX 3HAHMM I pelIeHWs] 3adad B OO0JACTH OKPYJKAIOIIEH Cpelibl,
MJIAHUPOBAHUE MOCTYNKOB M OLIEHKH HMX BO3MOXHBIX MOCIEIACTBUM ISl OKpY>Karomiei
Cpebl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIISCTBEHHON NMPAKTUKH, TOHUMAHUE MAaTEMaTUYECKONW HAyKU Kak
cepbl UeTOBEUECKOU JIeATeIbHOCTH, ATAMIOB €€ Pa3BUTHS U 3HAUMMOCTH JJIsI Pa3BUTHUS
[UBUJIM3AIMH, OBJIQJICHUE SI3IKOM MAaTEMaTUKH M MAaTEMaTUYECKOW KYyJIbTYpOM Kak
CPEACTBOM  TMO3HAHUSI  MHpA, TOTOBHOCTh  OCYUIECTBIATH  MPOCKTHYIO U
UCCIIEI0BATENBCKYIO IEATebHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJ/IbTATBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MaTEMaTUKE Ha YPOBHE OCHOBHOT'O OOIIET0O
oOpazoBaHusi y oOyyaroiierocsi 0yayT chopMUpPOBAHbI METANPEIMETHBIE PE3YIbTaThI,
XapaKTepHU3yIOIIHUeCs OBJIAJCHUEM YHUBEPCAIbHBIMU MMO3HABATEIHHBIMU JEHCTBUSIMU,
YHUBEPCAIbHBIMH ~ KOMMYHUKATHBHBIMH  JEHCTBUSMH WU yYHHBEPCAIbHBIMU
PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIE JeHCTBUA
ba3oBble Joruyeckue 1eicTBus:

BBUSIBJIAITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, MOHATHI, OTHOIICHUH MEXAYy MOHATUSAMHU, (POPMYIUPOBATH OINpEACICHUS
NOHSTUH, yCTaHABJIMBATh CYIIECTBEHHbIM MpU3HAK KIAacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHNs U CPAaBHEHMSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (POPMYJIUPOBATH U MMPEOOPA30OBBIBATH CY)KJICHUS: YTBEPIUTEIbHbIC
U OTpUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBIIBIISITH MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3UM M IPOTHUBOPEUUS B
(dakTax, [NaHHBIX, HAONIOAEHUSX M YTBEPXKICHUAX, MpeaIaratb KpUTEPUU IS
BBISIBJIICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NE€AYKTUBHBIX U UHIAYKTUBHBIX
YMO3AKJIFOYEHHU M, YMO3AKIIFOUEHUHN 110 AaHAJIOTHH;



IIPOBOJIUTH CAMOCTOSITENBHO JIOKA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKIACHUMN
(mpsiMble ¥ OT MPOTHBHOIO), BBICTPAWBAaTh APIyMEHTAlLIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIbI;

BBIOMPATh CIIOCOO pelieHus yueOHOHM 3a1aun (CpaBHUBATh HECKOJIbKO BapUAHTOB
pelieHus, BIOMpaTh Haubosee MOAXOMALIMI C YYETOM CaMOCTOSITENbHO BBIJEIEHHBIX
KpUTEPHUEB).

Bba3oBble ucciienoBarebCcKue 1eMCTBUA:

WCIIOJIb30BaTh  BOINPOCHI KAaK  MCCIIEIOBATEIbCKAA WHCTPYMEHT  IIO3HAHMS,
dbopmMyIHpOBaTH BOMPOCH], (PUKCUPYIONINE MPOTUBOPEUHUE, MPOOIEMY, YCTaHABIUBATh
HMCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJIUTh CAMOCTOSITENIBHO ~ CIUIAHUPOBAHHBIM  SKCHEPUMEHT, HCCIEI0BAaHUE
[0 YCTAHOBJICHHWIO OCOOEHHOCTEM MaTEeMaTHYEeCKOTO OObEKTa, SIBJICHHUs, IpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSAMU, IIPOLIECCAMU;

CaMOCTOSITeIbHO  (hOpMYJIMpOBaTh O0OOOIIEHHUS Y BBIBOABI IO pe3yJbTaTam
IIPOBEICHHOTO HAOJIO/IEHHUS, UCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJYYECHHBIX
pE3yIbTaTOB, BHIBOJIOB U 00OOIIIECHMUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpoliecca, a TaKXKe BBIJBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ unpopmanmei:

BBISIBJIATH Je(pUIUTHI MH(POPMALIUK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC
U JUJIS pEelICHMS 3a/]a4H;

BBIOMpPATh HH(OpPMALMIO W3 HMCTOYHUKOB pPa3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UPOBaTh U WHTEPIPETHPOBATh MH(POpPMALMIO PA3IUYHBIX BUIOB U (HopM
IPEJICTaBICHHUS;

CTPYKTYpPUpPOBAaTh HMH(POPMALIMIO, NPEACTABIATh €€ B PA3IUYHbIX (POpMax,
WUTIOCTPUPOBATH TpadUyueCcKy;

OLICHMBATh HAJIEKHOCTh MH(OPMAIMU IO CAMOCTOSTEIBHO CPOPMYIHPOBAHHBIM
KpUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJbHbIC YUeOHbIe JeiiCTBHS
Oo0menue:

BOCIIPUHUMATh U (POPMYJIHPOBATh CY>KIEHUS B COOTBETCTBHM C YCIOBUSMH U
HEeJISAMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IMNCBbMCHHBIX TCKCTAaX, AaBaTb IMOJACHCHUSA 110 XOAY PCHICHHUA 3aJa4d, KOMMCHTHUPOBATH
TIOJIYYCHHBIN PE3yJIbTarT;

B XOIC O6CY}K,Z[CHI/IH 3a/laBaTb BOIIPOCHI II0 CYHICCTBY O6CY>I(,Z[&€MOI>'I TCMBI,
HpO6J’IeMH, pemaeMoﬁ 3a1a4M, BbICKA3bIBATb MACH, HALCJICHHLIC HA INIOMCK PCHICHUI,
COIMIOCTAaBJIATL CBOMU CYXACHUSA C CYXICHUAMHW JAPYIrUuxX YYaCTHUKOB JHAJIOra,
0OHapy>KUBaTh Pa3uyue U CXOJICTBO MO3UIMNA, B KOPPEKTHOU dopme GhopMyIUpOBaThH
pa3Horjiacusa, CBOM BO3PAKCHH,
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IIPEACTABIIATh PE3YyJbTAaThl PELICHUs 3a7aud, SKCIEPUMEHTA, HCCIEI0BaHus,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YYE€TOM 3ajay
NPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PerynsiTuBHbIe YHUBEpPCaJbHbIe Y4eOHbIC ACUCTBUSA
Camoopranu3anus:

COCTaBJISITh TUIaH, AJITOPUTM PEIICHUS 3a/1a4H, BBIOUPATH CIIOCOO PEIICHHUS C YIETOM
UMCIOIIIUXCS  PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHpPOBATh H
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C y4eTOM HOBOI HH(pOpMAaLHL.

CaMOKOHTPOJIb, SMOIUOHAIbHbI HHTEJJIEKT:

BJIQZICTh HAaBbIKAMHU I1O3HABATEIIbHONW PEQIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUNA M MBICIUTENIBHBIX TPOIIECCOB, HUX PE3yJbTaTOB, BIAAETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa W PE3ysbTara PEUICHUs MaTeMaTHYeCKOu
3aJ1a4u;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MPHU pEIICHUU 3a7add,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HAWJICHHBIX OMMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa IEIW M YCIOBUAM, OOBSCHATh MPUUYUHBI
JOCTHKESHHSI WIIM HETOCTIKEHUS PE3yIbTaTOB e TEIbHOCTH, HAXOAUTh OIINOKY, TaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW U UHANBUYaIbHON pabOThI
OpU peHieHnH Y4YeOHbIX 3aJad, MNPUHUMATH Ieb COBMECTHOW JI€ATEIbHOCTH,
IUTAaHUPOBATh OpPraHU3alMl0 COBMECTHOM paloThl, pacnpenenisTh BUAb padoT,
JIOTOBApPUBATHCA, OOCYX JaTh TPOIECC U pe3ylbTaT paboThl, 0000IIaTh MHEHUS
HECKOJBKMX JIOJICH;

y4acTBOBaThb B TPyNMNoBbIX (opmax paboTel (0OCyXIeHHs, OOMEH MHEHU,
«MO3TOBBIE MITYPMBD» ¥ HHBIE), BEITIOIHATH CBOIO YaCTh PAOOTHI 1 KOOPAMHUPOBATH CBOU
JCUCTBHS C APYTUMHU YJICHAMH KOMAaH]Ibl, OLIEHUBATh KAueCTBO CBOETO BKJIaJa B OOIIUit
MPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE PE3yNbTaTBl OCBOCHUS MPOTPAMMBI IO MaTE€MaTHKE Ha 0a30BOM
YPOBHE Ha YPOBHE CpeHero oouero o0pa3oBaHus MpeACTaBiIeHbl O rojiaM 00ydeHUs
B paMKax OTHEIbHBIX Y4EOHBIX KYpCOB B COOTBETCTBYIOUIMX paslieiiaX MpOrpaMMbl
110 MAaTEMATHKE.
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PABOYAS ITPOI'PAMMA YUYEBHOT' O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

NNOACHUTEJBHAS 3AIIMCKA

VY4eOHblil Kypc «Anredpa U Hauajga MAaTEMaTUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
U3 HauOoJyiee 3HAYMMBIX B IpOrpaMMe CPEeJHEro oO0Iero o0pa3oBaHMs, MOCKOJIBKY,
C OJHON CTOPOHBI, OH O0OECIEUMBAET MHCTPYMEHTAIbHYIO 0a3zy Ui U3y4Y€HHUs BCEX
€CTECTBEHHO-HAy4YHbIX KypCOB, a C Jpyroid CTOpPOHBI, (OPMHUPYET JIOTUYECKOE
U aOCTpaKTHOE MBIIUICHHE OOYyYaroIIMUXCs Ha YPOBHE, HEOOXOAMMOM JJisi OCBOCHHS
y4eOHBbIX KypcOB MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax
ydeOHOTO Kypca «AnreOpa W Haudajga MaTeMaTHYECKOTO aHalM3ay oOydaromuecs
OBJIAJIEBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM HAYKH, KOTOpas pOpMyIHPYET CBOU
JOCTUKEHMS B MAaTeMaTU4ecKon (hopme.

VY4eOHblIif Kypc anreOpsl U Haual MaTEMaTHYECKOTO aHaIM3a 3aKJIabIBa€T OCHOBY
JJIS  YCTEITHOTO OBJAJeHHUs] 3aKOoHAMH (DU3WKH, XUMHUH, OHMOJOTHH, TOHUMAaHHUS
OCHOBHBIX  TEHJECHUUN  HOKOHOMHMKM M  OOIIECTBEHHOW  KHU3HHM,  IO3BOJISET
OPHEHTUPOBATHCSI B COBPEMEHHBIX IHM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,

YBEPEHHO MCMOJb30BATh MX B IOBCEJHEBHOM XM3HU. B Toxke Bpemsi OBlajeHHE
a0CTpPaKTHBIMU U JIOTHYECKU CTPOrMMH MaTeMaTHUYE€CKUMH KOHCTPYKIIUSIMU Pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTUHHOCTH YyTBEPXKICHHUS,
UCMOJb30BaTh 0000ILIEHNE M KOHKPETU3aluio, a0CTparupoBaHUE U  AHAJIOTHIO,
dbopMupyeT KpeaTUBHOE U KPUTUYECKOE MBILIUIEHHE. B X0/1e n3yuenus anreOpsl 1 Hauam
MaTeMaTH4YECKOr0 aHajiM3a Ha YpOBHE CpeHEero oOiero oopa3zoBaHus OO0ydarouuecs
MOJTy4arO0T HOBBIN OIBIT PEIICHUS MPUKIAJHBIX 33a]1a4, CAMOCTOSITEIbHOTO OCTPOSHUS
MaTeMaTUYEeCKUX MOJeNiell peanbHBIX CUTyalluid W WHTEPIPETalnd MOTyYeHHBIX
pelIeHUH, 3HAKOMATCA C IpUMepaMu MaTEeMaTHUECKUX 3aKOHOMEPHOCTEH B MpUpPOJE,
HayKe U B UCKYCCTBE, C BBIAAIOIIUMHUCA MATEMAaTUYECKUMU OTKPBITUSMHU U UX aBTOPaAMHU.
VY4eOHbIi Kypc aiureOpbl M Hayajl MaTEMaTHYECKOro aHaiau3a o0JagaeT
3HAYUTENIbHBIM BOCIUTATEIbHBIM TOTEHIUAIOM, KOTOPBIM pEau3yeTcsl Kak yepes
y4eOHbII MaTepHall, CHOCOOCTBYIOIIUHI (H)OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK

U 4depe3 cnenupuky ydyeOHOM AesTeNbHOCTH, TpeOyrolled caMOCTOSATENbHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEIbHON KOHLIEHTpPAllUM BHUMAHUS U OTBETCTBEHHOCTU
3a TIOJTyYEHHBIN Pe3ysbTarT.

B ocHoBe Meroauku oOydeHHs ainreOpe W HavyajaM MaTEeMaTHYECKOIro aHalln3a
JICKUT ACSITETbHOCTHBIN NPUHIUI 00YUYESHHUS.

B cTpykType nporpammsl o anreOpe U HayaiaM aHaJln3a BbIIEISAIOTCS CIEIyIOIINe
COJIep)KaTeNbHO-METOANYECKHEe JMHUU: «Yucna u  BeIUMCIEHUs», «DyHKIUU
u rpadukm», «YpaBHEHHs M HepaBeHCTBa», «Hauama maTeMaTHYecKOro aHamuzay,
«MHOXecTBa M JOrMKa». Bce OCHOBHBIE COJIEpKaTENbHO-METOAUUYECKHE JIMHUU
U3yYaloTCsd Ha MPOTSHKEHMHM JABYX JIeT OOydeHHs Ha YpOBHE CpeIHero oOIero
o0Opa3oBaHMsl, €CTECTBEHHO JOMOJHSSA APYT JIpyra M MOCTENEHHO HACHIIAsACh HOBBIMU
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TeMaMH U pasnenamu. JlaHHBIM yuyeOHbBINH Kypc SBISETCS MHTETPATUBHBIM, MOCKOJIBKY
o0beuHsET B ce0e COAep:KaHME HECKOJbKMX MAaTeMAaTHYECKUX JUCUUIUIMH: airedpa,
TPUTOHOMETPHSI, MATEMAaTHUECKHUI aHaIU3, TEOpUs MHOXKECTB U JIpyrue. Ilo mepe toro
Kak oOydwaromyecs OBJaJEBAaIOT Bce Ooyiee MIMPOKUM MaTeMAaTHYECKUM anmaparom,
y HHUX T[OCJEeJ0BAaTEeNIbHO (QOPMUPYETCSI W COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYIO MOJIEJIb peanbHOU CUTYALMH, IIPUMEHSTH 3HAHMS,
NOJIyYeHHbIE B Y4YEOHOM Kypce «Auredpa M Hayajlla MaTeMAaTHYECKOro AaHan3ay,
JUIS PELICHUs] CaMOCTOSATENbHO C(HOPMYIHPOBAHHON MaTEeMaTHUUECKOM 3ajau, a 3aTeM
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YJIbTAT.

CopepxarenbHO-MeTOAUYECKass JMHUA «YKclia M BBIUMCICHUS» 3aBEpIIACT
(opMupOBaHHE HaBBIKOB HCIIOJIb30BAHUS JECHCTBUTENBHBIX YHCET, KOTOpOE OBLIO
HAyaTO Ha YPOBHE OCHOBHOro oOmiero ooOpazoBanus. Ha ypoBHe cpenHero oOiero
oOpa3zoBaHMs 0c000€ BHUMaHUE yIEISAeTCs (POPMUPOBAHUIO IIPOUYHBIX BBIUNCIUTEIbHBIX
HaBBIKOB, BKJIIOYAIOMIUX B ce0s HCIOJB30BAaHUE Ppa3IUYHBIX (POpPM  3aIlucu
JENUCTBUTEIBHOTO YKCIIa, YMEHUE PAllMOHAIBHO BBINOIHATH JCHCTBUSA C HUMHU, JENaTh
IOPUKHUJKY, OLIEHUBATh pe3yibTar. OOyyaromuecs MOJy4aloT HAaBBIKUM MPUOIHKEHHBIX
BBIYMCJICHUH, BBIMIOJHEHUS JEUCTBUI C YMCIaMU, 3allMCAHHBIMU B CTaHAAPTHOU dopme,
VICIIOJI30BAHUS MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BBIPAKCHUI.

CopepxarenpHasi TUHHAS «YpaBHEHHS U HEPABEHCTBA» PEATU3yeTCs HAa IPOTSKEHUH
BCEro 00y4YeHHs Ha YPOBHE CPEAHEro o01Iero o0pa3oBaHus, IOCKOJIbKY B K&KJIOM pasiese
OporpaMMbl IPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOMX 3anad. OOyuaromiuecs
OBJIQICBAIOT PA3JIMYHBIMUA METOJIAMU PELIEHHS LIEbIX, PALIMOHAIBHBIX, UPPALIMOHAIbHBIX,
NOKa3aTeIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUH, HEPABEHCTB U UX
cucteM. [lomydyeHHbIe yMEHUS UCTIOIB3YIOTCS IPU UCCIIEIOBAaHUM (PYHKIIHM ¢ TOMOIIBIO
IPOU3BOJHOM, PEIIEHUU MPUKIAIHBIX 337a4 M 3a/Ja4 Ha HaXO0XJACHUE HAauOOJbIINX
Y HAMMEHBIIINX 3HaueHUH QyHKIMU. JlaHHas coniepkaTesibHas IMHUS BKIIIOYAET B CE0sI TaKKe
(dopMupoBaHre YMEHUIl BBIIOJIHATH pacueTsl MO GopmyiiaMm, MpeoOpa3oBaHus LEIbIX,
palMOHAIBHBIX, UPPALUOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKkxke
BBIpayKEHUH, COJIEpIKAIUX CTETIEHH U toraprudMel. braronaps n3ydeHuto aredpandeckoro
MaTepuajia MPOUCXOJUT JalbHEMIIee pa3BUTUE ANTOPUTMUYECKOTO U aOCTPAKTHOIO
MBILUIEHHS 00y4aroumxcs, OpMHUPYIOTCS HAaBBIKU IEAYKTUBHBIX PACCYKIEHUH, paOOThI
C CUMBOJIBHBIMU (hOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEI B BHJIE
PaBEHCTB U HepaBeHCTB. AsreOpa npeanaraet 3p(HEeKTUBHbIE HHCTPYMEHTBHI JUISl peLIeHUS
INPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a/]ad, HarisigHO JEMOHCTPUPYET CBOHU
BO3MOYKHOCTH KakK S13bIKa HAYKH.

CopepxarenpHo-MeTOMYecKass JHMHUA «DyHKIMH U Ipad@UKH»  TECHO
HEPEIJIETACTCA ¢ APYTMMHU JIMHUSAMHU y4eOHOIo Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3alaeT  TMOCJIEIOBAaTEIbHOCTh  M3y4Y€HUs  Marepuana. M3yueHue  CTENneHHOM,
MOKAa3aTeJIbHOM, JIorapu(PMUUECKO M TPUTOHOMETPUUECKUX (DYHKIMH, MX CBOMCTB
U TrpaduKoB, UCMOJIb30BaHME (YHKIMI Mg peuieHus 3aaad U3 JAPYTuxX y4eOHBIX
IPEIMETOB U pealbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEeMATHMYECKUM aHAIM30M, TaK
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U C PEIICHHEeM ypaBHEHHH W HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMAHUE YIEISIETCS
GbOpMHUPOBAHUIO YMEHUS BBIPAXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXKIY Pa3IUIHBIMU
BEJTMYMHAMH, UCCIIEAO0BATh MONyYeHHbIC (YHKIUU, CTPOUTH ux rpaduku. Martepuan
COJIEpKATEJIbHOW JIMHUU HalEJIEH Ha pa3BUTHE YMEHHUU W HABBIKOB, MO3BOJISIIOLINAX
BBIPAKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMH B PAa3IMYHON (opMe: aHATUTHUECKOMH,
rpadudeckoii u cnoBecHoU. Ero n3yuenne cnocoOCTBYET pa3BUTHIO aTOPUTMUIECKOTO
MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIIEHUIO 1 KOHKPETU3AIINH, UCTIOJIb30BAHUIO aHAJIOTUH.
ConepxarenbHas nuHUs «Havama wmaTeMaTnMyeckoro aHaiau3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr Kak MaTeMaTH4YeCKHX, TaK WM MPUKIAJHBIX 3ajady,
JIOCTYITHBIX OOYy4YaloIMUMCs, Y KOTOPBIX TMOSBISETCS BO3MOXXHOCTH HCCIIEIOBATh U
CTpOUTh Tpaduku (QYHKIUH, OMPENeisaTh UX HAMOOJbIINE M HAMMEHBIINE 3HAYCHUS,
BBIUHUCIATh IUIOMAAU (QUryp M OOBEMBI TEJl, HAXOJWTh CKOPOCTH U YCKOPEHUS
nporeccoB. ColepxaTenbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH MOCTPOEHUS
MaTeMaTUYECKUX MOJIEJIE pEaJIbHbIX CHUTYallMil, HAXOKICHUS HAWIYYIIErO PElICHUS
B MPUKIAJAHBIX, B TOM YHCIE COLUHUAIBHO-3KOHOMHYECKUX, 3a/Jadax. 3HAKOMCTBO C
OCHOBAMHM MAaTeMaTHYECKOTO aHallh3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(bOpMaNbHO-JIOTUYECKOTO M KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO yMEHUUN
pacro3HaBaTh MPOSIBJIECHUS 3aKOHOB MAaTEMaTUKH B HAyKe, TEXHHUKE M HCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJIAIOIIMXCS Pe3yibTaTaX, MOJYYEHHBIX B XOJIE Pa3BUTHS
MaTeMaTUKH KaK HayKd, U UX aBTOpax.

ConepxartenbHO-MeTOANYECKAasT JMHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM
MOCBSIIIEHA AJIEMEHTaM TEOPUHU MHOKECTB. T€OpETUKO-MHOKECTBEHHbIE TTPEACTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTeMaTWKH ¢ TpejyiaraloT Haubolee
YHUBEPCAIbHBINA S3bIK, OOBEIUHSIONINNA BCE pa3/iesibl MATEMATUKU U €€ MPUIIOKECHUH,
OHM CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE AUCUUIUIMHBI B equHoe unenoe. [losatomy
BaYKHO JIaTh BO3MOKHOCTh 00yYaronieMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTEMATHUKHU U UCIIOIb30BaTh €0 JJIsl BBIPAXKEHUS CBOMX MBICIIEH.

B yue6HOM Kypce «Anrebpa U Hauajga MaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaT€MaTUYECKOT'0 MOJEIUPOBAHUSA, KOTOPbIE MPU3BAaHbI CHOPMUPOBATH
HaBBIKM ITOCTPOCHUS MOJEJIEH pEealbHbIX CHUTyallud, HCCIEOOBAaHUS ITHUX MOJEIIEH
C TIOMOUIBIO alapata ajreOpbl M MaTeMaTHYEeCKOTO aHajliu3a M HMHTEpIpEeTaIlluu
MOJIyYEHHBIX pE3yJbTaToB. Takue 3aJaHus BIUIETEHbl B KaXIbld W3 pa3/eiioB
IpPOrpaMMbl, IMOCKOJIBKY BECh MaTepuall y4eOHOTO Kypca HIMPOKO HCIOJIb3YETCs
JUIS pElIeHUs] MPUKIAIHBIX 3anad. [lpu pelmieHun peanbHbIX MPAKTUYECKHX 3adad
oOyyJaroniecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHUE HaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, UCIOJIb30BaTh aAHAJOTHI0, 0000IaTh U  KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a/1a4
OpraHu3yeTcsi B Mpollecce U3y4YeHHUs BCEX TeM yueOHOro kypca «Airedpa v Haudana
MaTeMaTUYECKOrO AaHAIN3a».

OO111ee YncI0 YacoB, peKOMEHI0BAHHBIX JIJIsl U3YUEHUsl y4eOHOro Kypca «Anredpa
¥ Haydajla MaTeMaTH4eCcKoro aHanu3a», — 170 4dacoB: B 10 kimacce — 68 vacoB (2 yaca
B Henento), B 11 kimacce —102 yaca (3 yaca B Hefielnio).
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COJEPXKXAHME OBYYEHUA

10 KUIACC
Yucaa v BbIYUCTICHUA

Pannonanbupie uncna. OOBIKHOBEHHBIE M JIECATHYHBIE JAPOOH, MPOIEHTHI,
OECKOHEUHbIE NEPUONYECKUE IpoOu. Apru(pMETUYECKHE ONEepalui C PALMOHAIbHBIMU
YHClIaMH, TTpeoOpa30BaHUs YUCIIOBBIX BhIpaxeHul. [Ipumenenue npodel u mpoOIEeHTOB
JUISl PEIIEHUS ITPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUU U PEATbHOW KU3HU.

JleicTBuTeNnbHbIE  4YuCla.  PalMoOHaNbHBIE W HUpPpAUMOHAJIBHBIE  YHCIA.
Apudmernueckue omnepanuu ¢ JCUCTBUTENbHBIMU  uuciamu. llpubGnuxeHHbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenens c nenbiM nokazateneMm. CrangapTHas ¢opMa 3amucH J1eHCTBUTEIBHOTO
yucna. Mcnonp3oBanue noaxonsdumed (opmbl 3anucu JEHCTBUTEIBHBIX YHUCEN s
pelLIeHUs NMPAKTUYECKUX 3a7a4 U [PEJICTaBICHUS JaHHbIX.

ApupmeTnuecknii KOpeHb HaTypalabHOU cTeneHu. JlelcTBus ¢ apuPMeTHIeCKUMU
KOPHSIMU HaTypaJIbHOM CTEIICHH.

CuHyCc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI'E€HC YHUCJIOBOTO apryMeHTa.

YpaBHeHUs M HEPABEHCTBA

ToxnaecTBa 1 TOXECTBEHHBIE IPEOOPa30OBaAHMUSL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHHUM. OcHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pemieHue HepaBeHCTBA. MeTon
WUHTEPBAJIOB.

Pelenue nenbix 1 1poOHO-pallMOHATBHBIX YPABHEHH U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUUECKNX YPaBHEHUN.

IIpuMeHenne ypaBHEHUHN M HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a71a4
U3 pa3IMYHbIX 00JacTell HAYKU U peajbHOM KU3HU.

DyHKUUH U TPaPUKHU

OyHkus, cnocoosl 3aganus pyHkuuu. I'papuk ¢pyHkuuu. B3aumuo oOpaTHbie
byHKIIH.

OOsacTp ompeneneHuss MU MHOXKECTBO 3HadeHW ¢QyHkuuu. Hymn QyHknum.
[IpomexxyTKH 3HAKONOCTOSHCTBA. YEeTHBIE U HEYETHBIE (DYHKIUH.

CrenenHas ¢QyHKIUS C HaTypaJbHbIM M LI€JIbIM  ToKa3aTesneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOPHS N-OM CTENEHHU.

Tpuronomerpuyeckas OKpy>KHOCTb, ONPEEICHIUE TPUTOHOMETPUUECKUX (PYHKIIUI
YHUCJIOBOI'O apryMEHTA.

Hauaja MaTeMaTH4YeCKOI0o aHAJIN3a
ITocienoBaTeIbHOCTH, CHOCOOBI 3aJaHUs MOCJIEAOBATEILHOCTEHl. MOHOTOHHEIE
MMOCJIEOBATEIILHOCTH.
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Apudmernueckass W TeOMETpUUYECKasl MpoOrpeccuu. beckoHeuyHo yObIBaromias
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccun. @opmyia CIOKHBIX TPOLIEHTOB. Mcnoib30BaHUe TPOTPECCUH AJISI PEIICHUS
peanbHbIX 3a/1a4y MPUKIIAIHOTO XapaKTepa.

MHo:xecTBA U JIOTHKA
MHoxecTBO, oOmnepainuy HajJ MHOXecTBaMu. Jluarpammbl  Diinepa—Benna.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO —armapara Uil  OINHCAHUS  PEabHbIX
IIPOIIECCOB U SBJICHUMN, TIPY PEIICHUU 3a71a4 U3 APYTHX yIeOHBIX MPEAMETOB.
Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucjaa v BbIYMCIEHUS
Harypanbnbie u nensie yncia. [Ipu3Haku 1eIMMOCTH HEbIX YHACEIL.
CreneHb ¢ pallMOHAIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIICHM.
Jlorapudwm uucna. JleciTHuHbIE U HATYpaAJIbHBIE JOTAPU(PMBI.

YpaBHeHUA U HEPABEHCTBA

[IpeoOpazoBaHue BeIpakxeHUH, COACPKAITUX JOrapru(MBbI.

[IpeoOpa3oBanue  BBIpAXKEHHUM, COAEpKAIIMX CTENEHH C  PAMOHAIbHBIM
IIOKAa3aTeJIEM.

[Iprmepbl TPUrOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE YPAaBHEHUS U HEPABEHCTBA.

JlorapugmMuyeckue ypaBHEHHs 1 HEPaBEHCTBA.

CucTeMbl JTUMHEHWHBIX ypaBHEHHW. PemieHrne npuUKiIagHbIX 3a4ad C MMOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPaBHECHUM.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIppuMenenne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHHI0 MAaTEMAaTHYECKUX
3a/1a4 ¥ 3a]]a4 U3 pa3IMuHbIX 00JIacTell HAyKU U peasibHON KU3HU.

DOyHKUUH U TPaPUKHU

Oyukuus. Ilepuonnueckne QyHkumu. [IpoMekyTKM MOHOTOHHOCTH (DYHKIUH.
Makcumymbl © MUHUMYMBI QyHKIMU. HanOosnbliee 1 HauMeHblIee 3HaYeHUEe (PYHKIUU
Ha IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBOMCTBA U IpadUKH.

[loxazarenbHass W Jorapupmuueckas (QyHKIMH, HMX CBOHCTBA M TpadUKH.

Hcnonp3oBanue rpadukoB pyHKIUI Ui pelIeHns] YpaBHEHUH U IMHEHHBIX CUCTEM.

Wcnonp3oBanue rpadukoB (QyHKUMA JUIsI  HCCIEAOBAaHUSA  IPOLIECCOB U
3aBUCHMOCTEH, KOTOpbI€ BO3HUKAIOT IMpPU pEUIeHMM 3aJad M3 JPYTruxX Y4ueOHbIX
IIPEIMETOB U PEANIBHOU KU3HMU.

Hayana MmaTeMaTH4ecKOro aHAJIM3a
HenpepeiBubie ¢yHkuu. MeToa HMHTEPBAJIOB [JIsi PEIICHUS HEPABEHCTB.
[TpousBoanas pynkiuu. ['eomeTpuueckuii U GU3HUECKUI CMBICI TPOU3BOTHOM.
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[IpousBoanHbie dreMeHTApHBIX GyHKIUNH. DOpMYIIBI HAXOXKIEHUS TTPOU3BOTHON
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHre MNPOU3BOJHON K HCCIENOBaHUIO (YHKIUA HA MOHOTOHHOCTb
U 3KcTpeMyMbl. HaxoskieHrne HanbombIIero M1 HAMMEHBILETO 3HaueHUs! (DYHKIMU Ha OTPE3Ke.

[IpuMeHeHnE MPOU3BOAHON AJIsI HAXOKICHHS HAWITYYILIETO PEMIEHUS B IPUKJIAHBIX
3aj1avyax, AJs ONpeaeTIeHUs] CKOPOCTH MPOILecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM.

[TepBooOpaznasi. Tabnuiia mepBOOOPa3HBIX.

Wurerpan, ero reoMeTpuiyeckuid 1 (pU3nvecKkuil cMmbici. BrluuciaeHue mHrerpana
no ¢opmyne HoroTona—JIeitonuma.

HPEIMETHBIE PE3YJIbTATHI

K xoniy o0ydenus B 10 kjacce oOyqaronuiics MOTydIUT CIASAYIOMINUE TPEAMETHBIC
pE3yIbTaThI:

YucJia ¥ BbIYUCIEHUS

OTIEPUPOBATH MOHATHSIMH: PAIIMOHAIBHOE U JEUCTBUTEIHLHOE YUCIIO, OOBIKHOBEHHAS
U JIECATUYHAS P00k, IPOLICHTHI,

BBITIOTHATh apu(METHUYCCKHE ONepallii C PallMOHAIIBHBIMU U JEHCTBUTEIHHBIMU
YHCJIAMU;

BBITIOJTHATH TPUOJIMIKCHHBIE BBIYHCICHHUS, UCTIOIB3YSI MPABUIa OKPYTJICHUS, I€JIaTh
MPUKUJKY U OLICHKY PE3yJIbTaTa BEIYUCICHHUIM;

OTICPUPOBATh TMOHATHAMU: CTEIEHb C IIEJBIM IOKa3aTelieM, CTaHaapTHas dopma
3alUCH  JICUCTBUTEIBHOTO YHCJIA, KOPEHb HATypaJlbHOM CTENEHHW, HCIOJIb30BaTh
MOAXOAITY 0 (OPMY 3aIMUCH JeHCTBUTEIBHBIX YUCE TS PEIICHUS IPAKTUUECKUX 3a/1a4
Y TIPEJICTaBJICHUS JJAHHBIX;

ONEPUPOBATH TOHATUSIMU: CHUHYC, KOCHUHYC M TAHI€HC MPOU3BOJILHOTO YIJa,
UCIIOJIb30BaTh 3alMCh ITPOM3BOJILHOTO yIja 4Yepe3 oOpaTHbIE TPUTOHOMETPUUECKHE

GyHKIHH.

YpaBHeHUSA M HEPABEHCTBA:

ONEPUPOBATH  MOHATUAMU: TOXKIECTBO, YpPaBHECHHME, HEPABEHCTBO, LEJIOE,
palMOHAIBHOE, HWPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO, TPUIOHOMETPHUUECKOE
YPaBHEHHUE;

BBITIOJIHATh MPE0Opa30BaHMsI TPUTOHOMETPUYECKUX BBIPAXKEHUH U perniaTh
TPUTOHOMETPUYECKUE YPABHECHUS,

BBITIOJIHATG  MPeoOpa3oBaHMs IENIbIX, PAIUOHAIBHBIX M  HUpPPAIMOHAIBHBIX
BBIPQXKEHUW W PEIIATh OCHOBHBIE THUIIBI LENBIX, PALUOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHHI U HEPABEHCTB;

OPUMEHATh YPABHEHHS W HEPABEHCTBA I PELICHHS MAaTeMaTUYECKHX 3a]ay
Y 33J1a4 U3 pa3IMYHbIX 00JIaCTel HAYKU U PEATbHOMN KU3HMU;

MOJICIIMPOBAaTh peajibHbIe CUTYyallMyd Ha SI3bIKE aJreOpbl, COCTABIISTH BBIPAKECHUS,
YPaBHEHHUsI, HEPABEHCTBA II0 YCIIOBUIO 3aJayd, HMCCIEI0BATh IOCTPOEHHBIE MOJIEIU
C UCIOJIb30BAaHUEM ammnapara ajnreopsl.

17



DYyHKIUHN U TPAPUKHU:

ONEepUpOBaTh MOHATUAMU: (YHKIHMS, CHOCOOBI 3amaHus (QYHKUUH, O0JacTh
onpeereH!s] 1 MHOXKECTBO 3HaUeHU GyHKUUU, rpaduk GyHKIHUU, B3AUMHO OOpaTHbIE
byHKINH;

ONEepUpOBaTh TMOHATUAMH: YETHOCTb W HEYETHOCTh (YHKUMHU, HYJIU (PYHKIUH,
IPOMEKYTKU 3HAKOTIOCTOSIHCTBA,

UCIIOJIb30BaTh rpaduku QYHKIHM JUIsl pEIICHUS] YPaBHEHHI;

CTPOUTh WM YHTATh TpadUKU JTUHEHHOW (YHKIMH, KBaJpaTUIHOW (PYHKITUH,
CTENEHHOM (PYHKIIMU C LEJBIM [TOKa3aTelIeM;

UCIIOJIB30BaTh Ipapuku GYHKIUN ISl UCCIEAOBaHUS MPOILECCOB U 3aBUCUMOCTEN
IpY pENICHUU 3a7ad W3 APYTHX y4eOHBIX MPEAMETOB M PEaIbHOUW KU3HH, BBIPAXKATh
dbopMyIamMu 3aBHCUIMOCTH MEK/y BEIIMYNHAMU.

HavaJyia MaTeMaTH4eCKOI0 aHAIH3A:

OIEPUPOBATh MOHATUSIMHU: TIOCIIEI0BATEIbHOCTD, apU(PMETHUECKAS! U TEOMETPUYECKast
IPOrPECCUH;

OMEepUPOBATh MOHATUAMU: OECKOHEYHO yOBIBAIOIIAsl FTeOMETpUUECKasi porpeccus,
CyMMa OECKOHEUHO yOBbIBaIOIIEH reOMETPUUECKON MPOrpecCuu;

3a/1aBaTh MOCJIEIOBATEILHOCTH PA3IMUHBIMU CIIOCO0AMU;

UCIIOJI30BaTh CBOWCTBA MOCIEAOBATEIIBHOCTEH MW MPOrPECCHid 7Sl PELICHHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSAMU: MHOKECTBO, ONEPALIMN HAJI MHOKECTBAMU;
HCIOJIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIM amnmapar IS ONKWCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHUH, IIPH PEIICHUH 3aJ1a4 U3 JIPYTUX YUCOHBIX IPEAMETOB;
OINEPUPOBATH NOHATUAMU: ONPEACICHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIHCTBO.

K koniry o0yuenus B 11 kiacce o0ydaronuiics MOTYYUT CICTYIONTUE MPEIMETHBIC
pe3yIbTaThI:

Yucjaa ¥ BbIYUCTICHUS

OIIEpUPOBATH MOHATUIAMHU: HATYPAIBHOE, LEJIOE YHUCIIO0, UCIOJIb30BaTh MPU3HAKU
JIEIIMMOCTH LEJIBIX YUCEIL, PA3JIOKEHUE YHCIIA HA IIPOCTHIE MHOXKUTEIIN U1 PELLIEHUS 33134,

OIIEpUPOBATH OHATUEM: CTENICHB C PALlMOHAJIBHBIM TTOKA3aTEIIEM;

OMepUpOBaTh TMOHATUSMU: JIOTapu(PM YHCIA, JCCITHYHBIE U HATypaJbHbBIC
Jorapudmel.

YpaBHeHUS U HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTEMEHU IS MPeoOpa3oBaHUsS BBIPAKEHUN, ONEPUPOBATH
MOHATHUSIMU: TIOKA3aTEJIbHOE YpPaBHEHHWE W HEPABEHCTBO, PEUIaTh OCHOBHBIE THIIBI
MOKa3aTEJIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH MTPeo0pa30BaHUs BbIpAXKEHUH, COAepKaluX JorapudMbl, ONEpUpoOBaTh
MOHATUSMU: JIOTApU(DMHUUECKOE YpPaBHEHHE M HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
Jorapu(MUYECKUX YPAaBHEHHUM U HEPABEHCTB;
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HaXOJUTh PELICHHS IPOCTEUIINX TPUTOHOMETPUUECKNX HEPABEHCTB;

ONEPUPOBATh TMOHATUSMU: CHUCTEMA JIMHEWHBIX YPAaBHEHUHM M €€ pEIICHHE,
WCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHECHUH ISl PELICHHS TPAKTUUECKUX 3a1a4;

HaXOJHUTh PELICHHS NPOCTEUIINX CHCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJIETUPOBATh peajibHble CUTyallMd Ha SI3bIKE ajareOpbl, COCTABIISTH BBIPAKECHMUS,
YpaBHEHHMS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBUIO 3aJlayy, UCCIIEI0BATh TOCTPOCHHBIE
MOJIEJIM C UCTIOJIb30BAaHUEM ammapara anreOpsl.

DYyHKIUHN U IPAPUKHU:

ONEepUpPOBaTh MOHATUAMMU: NEpUOANYECKast PYHKIIMS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKUMH, TOYKH HSKCTpeMyMma (YHKIHMHM, HAuOOJbIIEe W HaUMEHbIIEe 3HAUYCHUS
(GyHKUMMA HAa TPOMEXKYTKE, MCIOJb30BaTh UX JJIA MUCCIEAOBAHMS (PYHKIUH, 33JaHHOU
rpadukoM;

ONEepUpOBaTh MOHATUSAMU: TpadUKU TMOKa3aTeNbHOM, JOorapupMUYECKON U
TPUTOHOMETPUUYECKUX (YHKLIMMA, H300pa’kaTh MX HA KOOPAMHATHOW IUIOCKOCTH M
WCIIOJIb30BaTh JJIsl PEIICHNS] YPAaBHEHNN U HEPABEHCTB;

M300pakaTh Ha KOOPJAMHATHOM IUIOCKOCTH TpaUKH JUHEHHBIX YpaBHEHUH U
VCIIOJIb30BaTh UX I PELIECHUs CUCTEMBI JIMHEHHBIX YPABHEHUM;

UCIOJIB30BaTh Tpaduku GyHKUUN AJI UCCIENOBAHMS MPOLIECCOB U 3aBUCUMOCTEN
U3 JIPYruX Y4EOHBIX TUCIHIUIMH.

HayaJjia MaTeMaTH4eCKOI0 aHAJIM3A:

OTepUpOBaTh TOHATUSIMH: HENpephiBHAS (QYHKIMSA, TPOU3BOAHAS (DYHKIINH,
UCIIOJIb30BaTh TEOMETPUUYECKUN W (PU3NYECKH CMBICI TPOU3BOJHON ISl PEIICHUS
3a/1ad4;

HAXOJIUTh TMPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIHMA, BBIUUCIATH TMPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, HACTHOTO (DYHKITU;

WCITOJIb30BATh TMPOW3BOJHYIO IS HCCIEOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSThH PE3YIbTaThl UCCIEAOBAHUS K TOCTPOCHHIO I'PaUKOB,;

WCMOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKJACHUSA HAWIY4dlIEro pPEHICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-3KOHOMHYECKHUX, 3a/1a4ax;

OTEPUPOBATH MOHATUAMU: IEPBOOOPA3HAS U UHTErPAJI, TIOHUMATh FT€OMETPUUYECKUI
U GU3UYECKUI CMBICT UHTETpaa;

HaxOJUTh TEPBOOOpPA3HBIE AJIEMEHTAPHBIX (YHKIMH, BBIYUCIATH WHTETpal IO
dbopmyne Herorona—JleiiOnuna;

pelarh NOPUKIAAHBIE 33Ja4yd, B TOM YHUCJIE COLHUAIBHO-3KOHOMHYECKOTO
U GU3HYECKOro Xapakrepa, CpeJICTBaMU MaTeMAaTUYECKOr0 aHaJn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
HaumenoBanue paznena  |[KonumdecTtBo OCHOBHOE cOJIEpKaHHE OcHOBHBIE BU/IbI AESATEIBHOCTH
(Tembl) Kypca 4acoB oOyyJarouuxcs
MHO»xkecTBa pallMOHAIIbHBIX 14 MHoxeCcTBO, onepauuu Hcnoab30BaTh TEOPETUKO-

U JeUCTBUTEIBHBIX YHCE.
PanmonansHbIC ypaBHEHUS U
HEpPaBEHCTBA

HaJl MHOYKeCTBaMU. J{luarpaMmapl
Oiinepa—BeHHa.

Pammonanpabie uncna. OOBIKHOBEHHBIC
U JICCSITUYHBIE APOOH, IPOIICHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE JPOOH.
Apudmernueckue onepanuu

C palMOHAIbHBIMU YUCJIAMHU,
npeoOpa3oBaHUS YUCIOBBIX
BbIpakeHui. [Ipumenenue apobeit u
MPOLICHTOB JIJIsl PEILICHUS MPUKITATHBIX
3a7a4 U3 pa3JInYHbIX OTPACIIEN 3HAHUU
Y pEaJbHOM KU3HM.

JleNCTBUTENIBLHBIE YHCIIA.
PanmonanbHbie ¥ UppallMOHATIbHbBIC
gucia. ApudMeTnaecKue onepanum

C JCUCTBUTEIIbHBIMHU YHCIIAMH.
[TpubnukeHHbIE BEIYUCIICHNUS, IPABUIIA
OKPYTJICHUsI, MPUKHUJIKA U OLICHKA
pe3yJibTaTa BEIYMCICHUM.

MHOKECTBEHHBIH armnapar

JUISL OTIMCAHMS X0 PEIICHUS
MaTeMaTHYEeCKHUX 3a]1a4, a TAKKE
pEAIbHBIX TPOIIECCOB U SIBIICHUM,

IIPY PELICHUM 3aJa4 U3 IPYTUX
y4eOHBIX MPEAMETOB.

OnepupoBarb NOHATHUSIMH:
palMOHAIIBHOE YNCIIO, AEHCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAS JPO0b,
JeCSITUIHAS APOOb, MPOIICHTHI.
Boinoansars apudpmernyeckue
omnepaluu ¢ paquoOHaIbHbIMU U
JNEUCTBUTEILHBIMU YHCIIAMU;
pUOTNKECHHBIC BHIYUCIICHHS,
UCIIOJIb3YS MPaBUiIa OKPYTJICHHUS.
JesaTs NPUKUAKY U OLIEHKY
pe3yJbTaTa BEIYMCICHUM.
OnepupoBarb NOHATHAMHU:
TOXJECTBO, YPABHEHUE, HEPABEHCTRO;
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ToxaecTBa U TOXKASCTBEHHbBIC
npeobOpa3oBaHus. Y paBHEHHUE, KOPCHb
ypaBHeHUs. HepaBeHCTBO, pelieHue
HEpaBeHCTBA. MeTO1 HHTEPBAJIOB.
Pemenue nensix u qpoOHO-
palMOHAIbHBIX YPABHEHUH U
HEPABEHCTB

LEJI0€ U PAlMOHAIBHOE YPABHEHHE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LETbIX
Y pallMOHAJIBHBIX BBIPAKCHUH.
PemiaTh OCHOBHBIE THUIIBI EBIX
VPPAlUOHAIBHBIX YPABHEHUH U
HEPABEHCTB.

IIpuMeHATH paluoHaIbHbIE
YPaBHEHUs U HEPABEHCTBA

JUISl pEILIEHUS] MaTEMaTUYECKHX 3a7a4
¥ 33/1a4 U3 pa3IMYHbIX 001acTeil HayKu
Y PEabHOM KU3HU

Oynkiun u rpaduxu. CTerneHb
C LIEJIBIM IT0Ka3aTesieM

DyHKIUSA, CIOCOOBI 3a1aHusI PYHKITUH.
B3aumuo oOpatubie pynkiuu. ['padux
byHKIHH.

OO6nacTp onpeneraeHus 1 MHOXKECTBO
3HaueHu# pyHkiuu. Hynu dyskmm.
[TpomexxyTKH 3HAKOTTOCTOSTHCTBA.
UYeTHbIC U HEYCTHBIC (DYHKITHH.
CrerneHs ¢ HEabIM NOKA3aTEeNIEM.
CrannmapTtHas ¢hopma 3anucu
JICHCTBUTEILHOTO YHUCIIA.
Hcrnonp3oBanue Moaxoasmieii hopmal
3aMyCH ICHCTBUTEIBHBIX YHACET

JUTSI PETIICHUS IPAKTUICCKUX 33]1a4

Y TIPEJICTABIICHUS TAHHBIX.

OnepupoBaTh NOHATHAMM:
GbyHKIS, CITIOCOOBI 3aaHuUs
GbyHKIIMU, B3aUMHO 0OpaTHbBIC
byHKIMHU, 00JaCTh ONpeeIeHUs
¥ MHOXECTBO 3HaUEHU (PYHKITUH,
rpaduk QyHKIINHN; Y€THOCTh

¥ HEYETHOCTH (DYHKITUH, HYJTH
(GYHKIIAA, TTPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

BoinosnaTs npeodpa3oBaHus
CTETIEHEH C IIeITBIM MTOKa3aTeIIeM.
Hcnonb30BaTh CTaHAAPTHYIO
dbopmy 3anucu JeHCTBUTEIHHOTO
qHCIa.
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CrenenHast pyHKUUS ¢ HATYypaJIbHbIM
U LIeJIBIM ITOKa3areneM. Ee cBoiicTBa u

rpaduk

DopMyJIMpPOBATH

U WLTIOCTPUPOBATH rpaduecKu
CBOMCTBA CTEMEHHON (yHKIIUU.
Beipaxkars (popMyTraMu 3aBUCUMOCTH
MEXy BETUYNHAMH.

HUcnoab3oBath HU(ppoBbIE

pecypchl IS TOCTPOEHUS

rpaduKoB PYHKITUU U U3YICHUS

UX CBOWCTB

ApupmMeTuuecKii KOpeHb
n—OU CTEIICHHU.
WppanrioHanbHbIe ypaBHEHUS
Y HEPABEHCTBA

18

ApudmMeTnuecknii KOpeHb
HaTypallbHOU cTeneHu. JlencTBust

¢ apu(pMETUYECKUMH KOPHSAMH n—O0i
CTCIICHMU.

Pemenre uppauoHaIbHBIX ypaBHEHUN
Y HEPABEHCTB.

CaoiicTBa U rpauK KOpHS n-0i
CTENIEHU

DopMyJIHPOBaATH, 3aAIIUCHIBATH

B CHMBOJINYECKOi (popMe

Y WJIIOCTPUPOBATH PUMeEPaMu
CBOWCTBA KOPHS 1-OW CTEIICHMU.
BbInoaHATH npeoOpazoBaHus
UPPALMOHAIBHBIX BBIPAKECHUIA.
Pemiatb OCHOBHBIE THUIIBI
UPPALMOHAIBHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpumeHsATH AJ1s1 pelieHust
Pa3JIMYHBIX 32124 UPPALMOHAJIbHBIE
YPaBHEHHMS U HEPABEHCTBA.
Ctpoutsp, yuTaTh rpaduk KOpHs n-0if
CTEIICHHU.

Hcnoab3oBath HM(poBbIE pecypchbl
JUTSl IOCTPOEHUSI TpaduKOB (PYHKIUI
Y U3YUYEHHUsI UX CBOWCTB
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DopmyJIbl TPUTOHOMETPHUH. 22 CuHyc, KOCUHYC U TAHT€HC YU CIIOBOTO OnepupoBaTh NOHATUSIMU: CUHYC,
Tpuronomerpuueckue aprymeHTa. ApKCUHYC, apKKOCHHYC KOCUHYC ¥ TAHT€HC MPOU3BOIBHOIO
ypaBHEHUS Y APKTAHTE€HC YHUCIOBOTO APTyYMEHTA. yIia.
Tpuronomerpuueckasi OKpyHOCTb, Hcnoab3oBaTh 3a1UCH
ONPENEIEHUE TPUTOHOMETPUUECKUX IPOM3BOJIBHOIO YIJia uepe3 oOpaTHbIE
(GyHKIMI 4UCIOBOTO apryMeHTa. TPUTOHOMETPHUUECKUE (PYHKIIUH.
OCHOBHbBIE TPUTOHOMETPUYECKHE BpinoiHATH Mpeodpa3oBaHus
¢dopmynsl. [IpeobpazoBanue TPUTOHOMETPHUYECKHX BBIPAKEHHUI.
TPUTOHOMETPUYECKUX BBIPAKECHUH. PemiaTe OCHOBHBIE TUIIBI
Pemenne tpuroHomeTpuyecKux TPUTOHOMETPUYECKUX YPABHCHUN
YPaBHECHUI
[locnenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTb NOHATUSIMHU:

U IIPOTPECCHU

3aJlaHus TIOCIIeI0BATEIBHOCTEH.
MOHOTOHHEBIE MTOCIIEAOBATEILHOCTH.
Apudmerndeckas u reoMmeTpudecKasi
nporpeccuu. beckoneyHo yObIBaromas
reoMeTpUYIECcKast POTPECCHsL.
Cymma 6eckOHEeYHO yOBIBatOIIEH
reOMEeTPUYECKOM MPOrPECCHH.
dopmyiia CI0KHBIX TPOLEHTOB.
Hcnons3oBanue nporpeccuu

ISl pEeLIeHUs pealbHbIX 3a7a4
NPUKIIAJHOTO XapaKTepa

II0CJIE0BATEIBHOCTD,
apudmeTnyeckas u reoMmeTpudecKas
porpeccuu; 6eCKOHEYHO yObIBaOIIas
reoMeTpuyecKas Mporpeccus, Cymma
OCCKOHEUHO yOBIBarOIIeH
r€OMETPUYECKON MTPOTPECCHUM.
3amaBaTh 0OC/IE10BATEIBHOCTH
Pa3JIMYHBIMUA CIIOCOOAMH.
IIpuMeHATH (pOPMYJTy CITOKHBIX
NMPOLEHTOB /IJIsl pelIeHusl 33/1a4

U3 peabHOU MTPAKTUKH

(c MUCIIOJIB30BAHUEM KaJIbKYJIATOPA).
HUcnoab3oBath cBOMCTBA
NOCJIEIOBATENBHOCTEN U MPOTrpeccuid
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TUTSL peIICHHSI peabHBIX 3a7a4
NPUKJIATHOTO XapaKTepa

[ToBTOpeHue, 06001IeHNE, 3 OcCHOBHBIE MOHATHS Kypca aJreOpbl IIpuMeHsTh OCHOBHBIE ITOHATHUS Kypca
cUCTeMaTHh3alus 3HaHU! ¥ HayaJl MaTeMaTUYECKOr0 aHaIu3a anreOpbl M HaYaJl MAaTEMaTUYECKOTO
10 kacca, 00001IeHIE aHaJIn3a Jijis pelieHus 3a1a4
Y CHCTEMATU3ALUS 3HAHUI Y3 PEaIbHOM KU3HU U JPYTHUX
IIKOJIBHBIX TUCIUIUINH
OBIIEE KOJIMYECTBO 68
YACOB ITO ITPOI'PAMME
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11 KUIIACC

HanmenoBanue paznena  |KonudecTtBo OcHOBHOE coziepKaHuE OcHOBHBIE BU/IbI AEATEIBHOCTH
(Tembl) Kypca 4acoB 00y4aroIuXcs
CreneHs ¢ pallMOHAIBHBIM 12 Crenens ¢ paloHaIbHBIM ®opMyJIMPOBATH, 3aNIMCHIBATH

MIOKAa3aTeJIEM.
[TokaszaTtenbHast GyHKITHS.
[Toka3aTenbHble ypaBHEHUS
Y HEPABEHCTBA

nokasaresieM. CBOMCTBa CTENECHH.
[IpeoOpazoBanue BoIpaKeHU,
COJIEpIKAILIUX PALIUOHAIIbHBIE CTETIEHU.
[Toka3zarenbHbIC ypaBHEHUS

Y HEPABEHCTBA.

[TokazaTenpHas QyHKIMS, €€ CBOWCTBA
u rpaduk

B CUMBOJINYeCKOi popMme

Y WJUIIOCTPUPOBATH NIPUMEPaMH
CBOWCTBA CTEIICHMU.

IIpuMeHATH CBOICTBA CTENICHU

JU1s1 Ipe0Opa30BaHUsl BRIPAKEHUH.
DopMyTHPOBATH

Y MWJUTIOCTPUPOBATH rpapuuecKkn
CBOICTBA MMOKA3aTEIbHOU (DYHKIIUU.
Pematb OCHOBHBIE THIIBI
MTOKA3aTEJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnoab3oBaTh HH(PPOBLIE pecypehl
JUIS TIOCTPOCHUS TpapuKOB PyHKIIMIA
Y U3YUYECHHUS UX CBOMCTB

Jlorapudmuyeckas GyHKITUS.
Jlorapupmuueckre ypaBHEHHUS
Y HEpaBEHCTBA

12

Jlorapudwm uucna.
JlecsiTHUHbIEC U HATYpaIbHbIE
Jorapumel.

[IpeoOpazoBaHme BRIpaKEHUH,
coJiepKalluX JorapuQpmsl.
Jlorapupmuueckre ypaBHEHHUS
Y HEPABEHCTBA.

D®opMyIHPOBATH, 3AIIUCHIBATH
B CUMBOJINYeCKOi popMme

U WTIOCTPUPOBATH IPUMeEPaMu
CBOICTBA Jlorapudma.
BoinoaHaTh mpeoOpa3oBaHus
BBIPKECHUH, COJIEPKAIIAX
JorapuGMsl.
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Jlorapudmuueckas pyHKIus, ee
CBOMCTBA U rpadux

DopMyJIUPOBATH
Y WJIIOCTPUPOBATH rPpadpuuecku

CBOICTBA JOrapu(pMUIECKON (PyHKIUH.

Pemiatb OCHOBHBIE THIIBI
Jorapu(pMUUECKUX YpaBHEHUI

Y HEPABEHCTB.

HUcnoab3oBath HU(PpPOBLIE pecypchbl
JUTsl TOCTpOeHUsI TpaduKOB PYHKIUI
Y U3YYCHHsS UX CBOMCTB.
3HAKOMUTBHCS C HCTOPHUEH PA3BUTHS
MaTeMaTHKU

Tpuronomerpuueckue
(GYHKUIMU U UX TPAQUKU.
Tpuronomerpuueckue
HEPAaBEHCTBA

Tpuronomerpudeckue QyHKIUHU, UX
CBOMCTBA U TpaduKmy.

[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

OnepupoBarsb

NOHSATHEM MepuoIndeckas QyHKIus.
Crpourtb, aHAIM3HPOBATD,
CpaBHMBATH TpaduKu
TPUTOHOMETPUUECKUX (PYHKIUH.
DopMyIHMPOBATH

Y WWIJIIOCTPUPOBATH IPauUeCcKu
CBOMCTBA TPUTOHOMETPUYECKHUX
GyHKIUIA.

Pemares npocrenme
TPUTOHOMETPHUUECKHE

HEPABEHCTBA.

HUcnoab3oBath rpadpuku

JUISL pELIEHUS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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HUcnoab3oBath undpoBbie pecypesbl
JUTsl TOCTpOeHUsI rpaduKOB PYHKIUH
Y U3yYECHUS UX CBOWCTB

[IponsBonnas. [Ipumenenue
MTPOU3BOIHOU

24

HenpepsiBable pyHKIIMN. MeTon

HWHTCPBAJIOB IJI1 PCHICHNA HCPABCHCTB.

[TpousBogHas GyHKIIMH.
['eomeTpuueckuii u puznueckuii
CMBICJI IIPOU3BOJHOM.

[IpousBoaHbBIE 3TIEMEHTAPHBIX
dbyukmuit. [Ipon3BoiHast CyMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUH.
[IpumMenenune nponu3BOIHON

K UCCJICIOBAHUIO (PYHKIIUIA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenne HanbompIero

Y HAaUMEHBIIIETO 3HaUeHUs QyHKIIUU
Ha OTpPE3KE.

[IpumeHenue nporn3BOIHOM

JUTS1 HAXOKICHUST HAWITY YIIETO
pelieHus B MPUKIIAIHBIX 3aa4ax,
IUTS1 OIPEAEIIEHUS] CKOPOCTH MpoLiecca,
3aj1aHHOTO (hOopMYyIIoit uin rpadukom

OnepupoBatb NOHATUSIMH:
HeINpepbIBHAS (PYHKLUS; IPOU3BOIHAS
(GyHKIUH.

HUcnonb30BaTh reOMETpUYECKUN

U (pu3myecKuii CMbICT TPOU3BOAHOM
JUISl PELLICHUS 3a/1a4.

Haxoauts npoOu3BOJIHBIE
AJIIEMEHTAPHBIX  (DYHKITHH,
BbIYMCJIATH [IPOU3BOJIHBIE

CYMMBI, IPOU3BEIECHUS, YACTHOTO
GyHKIHMA.

Hcnoab30BaTh MPOU3BOIHYIO

JUTSL ICCIIeIOBaHUST (DYHKITMH

Ha MOHOTOHHOCTB U SKCTPEMYMBI,
NPUMEHSATH pPe3yJbTaThl
HCC/IeJ0BAHMSA K IIOCTPOEHUIO
rpauKoB.

IIpuMeHATH MPOU3BOIHYIO

JUIS1 HAXOKIEHUST HAWITYYIIET O
peleHns B IPUKJIAJHbIX, B TOM YHCIIE
COLIMAIbHO-DKOHOMUYECKUX, 3a1a4ax.
3HAKOMHMTBCH ¢ UCTOPHEH Pa3BUTHUSA
MaTeMaTU4YECKOro aHaJIn3a
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HHTerpan u ero npuMeHEHUs 9 [TepBooOpa3nas. Tabmuia OnepupoBatb NOHATHAMHU:
IEpPBOOOPA3HBIX. nepBooOpa3Has, MHTErpal.
HuTterpan, reomeTpudeckuii HaxoauTs nepBooOpa3Hbie
U GU3MYECKUI CMBICT MHTETpaJa. AIIEMEHTAPHBIX QYHKIINI; BBIYMCIATH
Brruucnenne unterpana mo hpopmyie UHTETpal Mo opmy.ie
Hprorona—Jleitonuna Hrrorona—Jleitbnuia.
3HAKOMHMTBHCS C HCTOPHEH Pa3BUTHUS
MaTeMaTU4YECKOr0 aHAJIN3a
CucreMbl ypaBHEHH 12 CucTeMbl IMHEVHBIX YPABHEHU. OnepupoBarb NOHATHAMU: CUCTEMA

Pemenne npuknaaHeix 3a0a4

C IOMOIIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUM.

CucTteMbl M1 COBOKYITHOCTH LIETIBIX,
palMOHATIBHBIX, UPPALHMOHATBHBIX,
MOKAa3aTeNbHBIX, JIOTapu(PMUUECKUX
YPAaBHEHUI U HEPABEHCTB.
Ncnonb3zoBanue rpadukoB GyHKIUN
JUISL PELICHUS] YPABHEHUN U CUCTEM.
[IpumMeHeHnune ypaBHEHUM, CHCTEM

Y HEPABEHCTB K PEILICHUIO
MaTeMaTH4YECKHX 3a1a4 U 3a71a4

U3 pa3au4HbIX 00JacTeil HayKH

Y PEaIIbHOM KU3HU

JIMHENHBIX YPABHEHUH U €€ pELICHHUE.
Hcnoab30BaTh CUCTEMY JTMHEHWHBIX
YPaBHEHUU ISl PELICHUSA
IIPAKTUYECKUX 3a/1a4.

HaxoauTthb pemeHus mpocTenmmx
CUCTEM U COBOKYITHOCTEMN
palMOHAJIBHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnoan3oBath rpaduku QyHKIHIMA
JUISL PELLICHUS] YPABHEHUM.
MopeaupoBaTh peallbHbIE CUTYalluH
Ha SI3bIKE anreOphl, COCTABIIATh
BBIPAXXEHUs, YPABHEHUS, HEPABEHCTBA
Y CUCTEMBI 110 YCIIOBHIO 33a4H,
HCCJIeA0BATh MOCTPOCHHbIE

MO/ eJIM C UCITOJIb30BAHUEM arnapara
anreopbl
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HaTypaJIBHBIG " OCJIBbIC YKUCJIa

HarypanbHbie u 1enbie yncia
B 33/1a4ax U3 PEeAIbHOM KU3HM.
[Ipu3Haky AeTUMOCTH LEIBIX YHCEeT

OnepupoBaTh NOHATHAMM:
HaTypaJbHOE YHCIIO, LIEJI0€ YUCIIO.
Hcnoab30BaTh MpU3HAKU ACITUMOCTH
HEJBIX YHUCEN, Pa3JIOKEHUE YHCIia

Ha MPOCTHIE MHOKUTEIIH JJIsl pEIICHUS
3a1a4

[ToBTOpeHue, 00001IICHUE,
cCHCTeMaTH3alus 3HaHUI

18

OCHOBHBIE MMOHSTHS Kypca aareopbl
M HayaJl MaTEMaTUYECKOI0 aHaJIN3a,
000011IeHHEe ¥ cCUCTEMAaTH3alUs 3HAHUHN

Pemarsb npuxkiaanbie 3agaumn

U3 Pa3IMYHbIX 00JlacTell HAYKU

Y PEaJIbHOW KU3HU C TIOMOILBIO
OCHOBHBIX MOHSATUN Kypca anreopsl
Y HayaJ MaTEMaTHYECKOTO aHAJIN3a.
Boi0upaTth onTuManbHbIE CIIOCOObBI
BBIYMCIICHUM.

Hcnoab30BaTh AJ1s1 pelieHUst 32124
YPaBHEHMs], HEPABEHCTBA U CUCTEMBI
YpaBHEHHH, CBOMCTBA (PYHKIIHIA

U rpauKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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PABOYAS ITPOTI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

INOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh yueOHOTro Kypca reoMeTprUU Ha YPOBHE CPEHET0 O0IIEro 00pa3zoBaHus
o0ycJIOBJIEeHa TMPAaKTHMYECKON 3HAUYMMOCTBIO  METANpEeIMETHBIX UM  MPEAMETHBIX
pe3yNbTaTOB  OOy4YeHHMs] TE€OMETpUM B  HAMNpPaBICHUW  JUYHOCTHOTO  PAa3BUTHUS
oOy4aromuxcsi, (OpMUPOBaHUSA (PYHKIMOHAIBHOM MaTEMaTHYEeCKOW TIpaMOTHOCTH,

U3YYEHHUS] APYruX Yy4eOHbIX AMCHUIUIMH. Pa3Butue y 0O0ydyarolmuxcsi mpaBUIbHBIX
OPEJICTaBICHUA O CYIIHOCTH UM IPOUCXOXKJACHUH T'€OMETPHUUYECKUX aOCTpaKIMii,

COOTHOILIEHUH PEAJBHOTO U HJEAIbHOI0, XapakTepe OTPAKEHHsS MaTeMaTH4ECKOU
HAyKOW  SIBJIGHUM W MPOILECCOB  pEAIbHOrO0  MHpa, MECTE€  IEOMETPHUH
B CHCTEME HAyK M POJIM MATEMaTHYECKOrO0 MOJEIHUPOBAHUS B HAYYHOM MO3HAHUU
U B [IPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS 00yUaIOLUXCs,
a TaK)Ke Ka4eCTB MBILUIEHUS, HEOOXOIUMBIX JUIS aIallTAllM B COBPEMEHHOM OOILECTBE.

['eomeTpus sBAsSETCS OJHUM U3 0a30BbIX MIPEIMETOB Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHMs, TaKk Kak o0O0€CleYyuBaeT BO3MOXKHOCTh HW3YYEHHUS KakK JUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIEHHOCTH, TAK U TyMaHUTapPHOU.

Jlornueckoe MblLieHHE, (GOPMHPYEMOE MNpPU HU3YYEHUU OOydarouuMucs
NOHATUIUHBIX OCHOB T'€OMETPUU W IOCTPOCHHUU LENOYKH JIOTHYECKUX YTBEPKIACHUMN
B XOJIE€ PEIICHUS] T€OMETPUUECKHUX 3aJ1ay, YMEHUE BBIJIBUTATh U OMPOBEPraTh TUIIOTE3bI
HEMOCPEJICTBEHHO HMCHOJB3YIOTCS MPHU PEIIEHUU 3aJa4 €CTECTBEHHO-HAYyYHOI'O IUKJIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX
00JaCTAX AESATENBHOCTH YenoBeka. OpueHTanus 4el0BeKa BO BPEMEHH U IIPOCTPAHCTBE
— HEe00XO0MMOE YCJIOBHE €r0 COLMAIBHOTO OBITHS, (hOpMa OTPaKEHUSI OKPYIKAIOIIETO
MUpa, YCIOBHUE YCIEIIHOTO MO3HAHUS U AaKTUBHOTO MPe0Opa30oBaHusl 1€HCTBUTEILHOCTH.
OnepupoBaHre MPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEIUHSIET pa3Hble BHUJBI YUCOHOM
U TPYAOBOW IEATEIBHOCTH, SBJIAECTCS OAHUM M3 MPO(PECCHOHATBHO Ba)KHBIX KAayeCTB,
MO3TOMY aKTyajbHa 3aJada (OpPMHUPOBAHUS Yy OOYYaAIOUIMXCA MPOCTPAHCTBEHHOTO
MBILUIEHHUS KaK Pa3HOBUIHOCTU OOPa3HOIO MBIIIIEHHS — CYIIECTBEHHOIO KOMIIOHEHTa
B MTOATOTOBKE K MPAKTHUYECKOU JIEATEIbHOCTH 10 MHOTUM HANPABIICHUSM.

Lens ocBoeHMsI mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
00yueHust — 0011e00pa3oBaTEIbLHOE U OOIIEKYIHTYPHOE Pa3BUTHE 00YUYaIOIIUXCS Yyepes
o0OecrieueHre BO3MOXKHOCTH TNPUOOPETEHHs] U HUCIOJB30BAaHUS CHUCTEMAaTHYECKUX
r€OMETPUYECKUX 3HAHUW U JEHCTBUM, CHEUU(PUUHBIX TEOMETPUH, BO3MOKHOCTHU
YCHEIIHOTO TPOJOJKEHUsT 00pa3oBaHUd 10 CHEUUAIBHOCTSIM, HE CBSI3aHHBIM
C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IproputeTHBIMH 3a1a4aMi OCBOCHHSI yueOHOro Kypca «['eomeTpun» Ha 6a30BOM
ypoBHe B 10—11 knaccax sBisitoTcst:
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(GopMUpOBaHNE MPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYpHI
Y OCO3HAHHE €€ B3aMMOCBSA3HU C OKPYXKAIOLUM MUPOM;

(GopMHpOBaHHE MPEACTABICHHS O MHOTOIPaHHHUKAaxX W Telax BpalleHHUs Kak O
BOXHEHMILINX MATEMaTUYECKUX MOJEISAX, MO3BOJSIOIUX OMUCHIBATh U M3y4yaTh pa3HbIE
SIBJICHHS OKPYKAIOLEro MUPA;

(dbopMHpOBaHHUE YMEHHUS pACIIO3HABATh HA YEPTEXKAX, MOJACISIX U B PEAIbHOM MHUPE
MHOTOI'PaHHHKH U TeJIa BpALCHUS;

OBJIaJICHHE METOJAaMM pEIIeHUs 3a7ad Ha TOCTPOCHUS Ha H300paKEHUIX
IPOCTPAHCTBEHHBIX (HUTYD;

(dbopMupoBanue YMEHMUS OIIepUPOBATH OCHOBHBIMU HOHATUSAMHU
0 MHOT'OTpaHHUKAaX U TeJlax BpallleHHUs] U UX OCHOBHBIMU CBOMCTBAMU;

OBJIQZICHHE AalNTOPUTMAMM pEIICHUS OCHOBHBIX THIIOB 3a/aay, (OpMUPOBAHUE
YMEHUSI TPOBOAUTH HECIOXKHBIE JI0KAa3aTEeNbHBIE PACCYXKACHHUS B XOJI€ pEeLICHUs
CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKHX CHOCOOHOCTEN OO0ydarommxcs,
[I03HABaTEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

dbopMupoBanre GyHKIIMOHATHHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUHN: YMEHNE
pacrno3HaBaTh IPOSBICHUS T€OMETPUUECKUX MOHITHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX >KMU3HEHHBIX CUTyalUsiX M MPU H3YYEHHH JPYTUX Y4EOHBIX IPEIMETOB,
NPOSIBICHUSI 3aBUCUMOCTEH UM 3aKOHOMEpPHOCTEH, (QOpMYyIUpOBaTh HX Ha S3bIKE
F€OMETPUM M  CO3JaBaTh TIEOMETPHUYECKHE MOJENH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUI  ammapaT i PEIIeHHs [PAKTUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPHPETUPOBATH U OLICHUBATh MOJyUYEHHBIE PE3YJIHTATHI.

OTIMYUTENBHON 0COOEHHOCTBIO IPOrPAMMBI 10 TEOMETPUH SIBIISIETCS BKIIOUEHHUE B
KypC CTEpEOMETPHUH B HA4aJIe €ro U3y4eHus 3ajay, peliaeMblX Ha YPOBHE HHTYUTUBHOTO
NO3HAaHMsI, M ONPEJCIEHHbBIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HHUMH, YTO
CHOCOOCTBYIOT PA3BUTHIO JIOTHUECKOTO U IPOCTPAHCTBEHHOI'O MBIIIIEHUS, CTUMYJIUPYET
IPOTEKAaHUE HWHTYUTUBHBIX IPOLECCOB, MOTHUBUPYET K JaJIbHEHIIEMY HW3YUYEHHIO
npeaMera.

[Ipennourenue oTAaeTCsA HArJasAHO-KOHCTPYKTUBHOMY METOAY OOydYeHUs, TO €CTh
TEOPETUYECKHE 3HAHMS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IPAaKTUYECKON  JESATeNbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUHN y
oOydaromuxcsi B Kypce CTEpEOMETPUM IPOBOAMUTCA 3a CUET pEIIeHUs 3ajJad Ha
CO3/1aHHE NPOCTPAHCTBEHHBIX OOPA30B U 3a/1a4 Ha ONEPUPOBAHUE NIPOCTPAHCTBEHHBIMU
oOpazamu.  Coznmanue  oOpa3za  MpPOBOAMUTCS C  ONOPOM Ha HAIJSAIHOCTH, a
ornepupoBaHue 00pa3oM — B YCJOBHUSIX OTBJICYEHHS OT HATJISAHOCTHU, MBICIEHHOIO
U3MEHEHHS €r0 UCXOHOTO COJIEp KaHUSI.

OCHOBHBIMH  COJIEpKAaTEIbHBIMU JIMHUSAMHU ydeOHOro Kypca «I'eomeTpus»
B 10-11 «xnaccax sBisitorcs: «MuororpanHukn», «lIpsiMple W mIocKocTH
B InpocTpaHcTBe», «Tema BpaiieHus», «BeKTOpbl M KOOpIMHATHI B MPOCTPAHCTBEM.
dopMupoBaHHUE JIOTHUECKUX YMEHUN pachpeiesieTcsi He TOJIbKO MO COJAEPKATEeNbHBIM
JIMHUSM, HO U T10 ToJ1aM OOy4YEeHUsI Ha YPOBHE CPEHEr0 00IIero 0opa3oBaHusl.
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Conepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJibTaTaM
OCBOCHHSI TIPOTPaMMbI II0 TEOMETPHUH, pACIpPEACICHHBIM TI0 TOoJaM OOydYeHHs,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIQJICHUE TCOMETPUUYECKHUMH MOHATHUIMU
¥ HaBBIKAMHU OCYIIECTBIIIIOCH IMOCJIENI0BATEILHO W MOCTYNaTeNbHO, ¢ COOJIOICHUEM
IPUHITMIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUYAIUCH B OONIYIO CHCTEMY
Te€OMETPUUYECKUX TIPEJCTABICHNUN OOYJarOIUXCs, paclIupss W YriIyolss ee, odpasys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

OOmiee 4YHMCIO YacoB, PEKOMEHIOBAaHHBIX I HM3ydeHHUs y4eOHOro Kypca
«I"eomerpusi» — 102 vaca: B 10 kiacce — 68 yacoB (2 yaca B Hejeno), B 11 kimacce —
34 yaca (1 gac B Heento).

COJEPKXAHUE OBYYEHUA

10 KVJIACC

IIpsiMmble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpur. Touka, mpsiMasi, INIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
Y CIEACTBUS U3 HUX.

B3auMHOE paclnonokeHue NpsSMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIMECH,
napajuielIbHble U CKpenuBaronmecs npsmele. [lapamienbHOCTh NPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE: MapaJUICIbHbIC IIPSAMBIE B IMPOCTPAHCTBE, MNAPALIECIBHOCTH TPEX
IPSAMBIX, TAPAJUIEIBHOCTD MPSMOU U INIOCKOCTH. YTJIBI C COHAIIPABICHHBIMU CTOPOHAMM,
yTOJ MEXIY IPSIMBIMHU B IIPOCTpaHCTBE. IlapaienbHOCTh IIOCKOCTEN: NapajliebHbIe
IJIOCKOCTH, CBOMCTBA NapaJUICIbHBIX IUIOCKOCTEW. lIpocTemme npocTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTU: TETPAdAP, KyO, apajuieienune, IOCTPOEHUE CEUEHUI.

IleprieHIUKYISPHOCTh NPAMOM M IUIOCKOCTH: IEPIECHIUKYJISIPHBIE IIPSMBbIC
B IIPOCTPAHCTBE, NPSAMBIE NTapaJUICIIbHbIE U NMEPIEHANKYJIPHBIE K INIOCKOCTH, MTPU3HAK
NEPHEHANKYJIIPHOCTH NPSIMOA M INIOCKOCTH, TEOpEMa O NPSAMOM NEPHEHAUKYISIPHON
IJIOCKOCTU. YTJbI B IPOCTPAHCTBE: YIOJ MEKIY NMPSMOU U IIIOCKOCTBHIO, JBYI'PAHHBIN
yTOJI, TUHENHBINA yTrOoJl ABYIPAHHOrO yria. [leprneHauKynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IJIOCKOCTH, MPOEKLUs (PUTypHI
Ha TUIOCKOCTb. I lepneHauKyIapHOCTD IIIOCKOCTEN: PU3HAK NEPIEHANKYIAPHOCTH ABYX
IUIOCKOCTEN. TeopeMa 0 Tpex NEPIEeHIUKYJIIIpax.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOTpaHHWKA, OCHOBHBIE 3JEMEHTbl MHOTOIPAHHHKA, BBINYKIIBIC U
HEBBINYKJIBIE MHOTIOTPAHHUKH, pa3BepTKa MHOrorpanHuka. Ilpusma: n-yrosnbHas
npu3Ma, TpaHd U OCHOBAHUS MPU3MBI, IPsIMasi U HAKJIOHHAs TPU3MBbI, OOKOBas U MOJIHAS
MOBEPXHOCTh Npu3Mbl. [lapaienenunen, NpsSMOYTOJbHBIA Napauleenune] U €ro
cBoricTBa. [lupamuaa: n-yroibHas nupamMua, rpaHd 1 OCHOBaHUE MUPaMUJIbl, OOKOBast
Y TOJIHASI IOBEPXHOCTh MUPAMU/IbI, MPAaBWIbHAS U YCEUCHHAs MUpaMuia. DJIEMEHTHI
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npu3Mbl U nupamubl. [IpaBuibHbIE MHOTOIPAHHUKH: TOHSTHE MPABUIBLHOIO
MHOTOTPAaHHUKA, MpaBWbHAs TMpuU3Ma U MOpaBWIbHAs MNHpPaMHUAa, [pPaBUIbHAs
TpeyroJibHasi MUpaMuia U MPaBUWIbHBIN TeTpasap, KyO. [IpeacTaBieHue o mpaBUIbHBIX
MHOT'OTPaHHUKAX: OKTadIp, A0JeKadAp U ukocadap. CeueHus MPU3MBbI U TUPAMUJIBI.

CummMmeTpuss B TPOCTPAHCTBE: CHUMMETPUS OTHOCHUTENBHO TOYKH, MPSMOM,
MJIOCKOCTH. DJIEMEHThI CHMMETPHUHM B MHUpaMUIaxX, Napajuiesielnuneaax, MpaBUIbHBIX
MHOTOTPaHHHKAX.

Brruucnenne 31eMEHTOB MHOTOTPAaHHUKOB: pebpa, nuaronanu, yribel. [Lmommanb
OOKOBOW MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, TIJIOIAh OCHOBAHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMOM Tipu3Mbl. [1no1aas 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTU TPABWIBHOM MUPAMUIbI, T€OpEMa O IUIONIAAX YCECYCHHON MHUPaMUIbI.
[Tousatue 06 06beme. OOBEM MUPAMUJIBI, TPU3MBI.

[Tomo6upie Tena B mpoctpancTBe. COOTHOMIGHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEH, 00beMaMu TTOAOOHBIX TEl.

11 KJIACC

TeJsia BpalieHus

[Hunuaapuyeckas MOBEpXHOCTb, 00pa3yIollye IWIMHIPUIECKON MOBEPXHOCTH, OCh
UIMHAPUYCCKON TOBEpXHOCTH. L{MmuHAp: ocHOBaHWUS W OOKOBas IOBEPXHOCTbH,
o0Opasyronias U 0Ch, IJIOIIAlb OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckass TOBEpPXHOCTh, O0Opa3ymoIlHe KOHUYECKOW TMOBEPXHOCTH, OCh
U BepIIMHA KOHMYECKOW moBepxHOCTH. KoHyc: ocHOBaHME W BepIlIMHa, oOpa3yromias
U OCh, TUIOIIA b OOKOBOM M MOJHON MOBEPXHOCTH. YCEUYEHHBIH KOHYC: O0pa3yrolue
¥ BBICOTA, OCHOBAHMS M OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, TMaMmeTp, IUIOaab TOBEPXHOCTH cdepbl. Bzaumuoe
pacroioxkeHue cepsl U IIOCKOCTH, KacaTellbHas INIOCKOCTh K cdepe, IIomaab chepsl.

N3o00paskeHre Te BpallleHUs Ha IITOCKOCTH. Pa3BepTka MUIMHApPA U KOHYCA.

KoMOuHanuu Ten BpallleHHss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN
okoJ10 cepsl, chepa, BnucaHHass B MHOTOTPAHHUK, UJIU TEJIO BPAIICHHUS.

[Tonarue o6 ob6beme. OCHOBHBIE CBOMCTBA 00bEMOB Teil. TeopemMa 00 oObeme
IPsIMOYTOJILHOTO TMapajuieyenuneaa u cieactsus u3 Hee. O0beM HWIMHIpa, KOHYCA.
O06bem mapa u wiomanb cepsl.

[TonoOusie Tenma B  mpocTpaHcTBe. COOTHOLIGHHS] MEXAY  IUIOMIAASMU
MOBEPXHOCTEH, 00heMaMH TTOI00HBIX TEJL.

Ceuenust uunuHapa (MapaJuieJbHO W MEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuielbHOE OCHOBAHMIO M MPOXO/IAIIEE Yepe3 BEPIIUHY ), CEUEHUS IIapa.

BeKkTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd W B mpocTtpaHcTBe. Cl0KEHHE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4HCI0. Pas3noxkeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM
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paBui JEUCTBUN ¢ BekTopamu. [IpsMoyronbpHas cucremMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocrenimue 3anaum B KOOpAUHATAX. YTOJ MEXKIY BEKTOPAMMU.
CkanspHOoe TNpPOU3BEICHHE BEKTOPOB. BBIUMCIEHUE YIIOB MEXAY MPSMBIMU
1 IUIOCKOCTAMHU. KOOPIMHATHO-BEKTOPHBIN METO/, IIPY PEILIEHUH T€OMETPUYECKUX 3a1a4.

INPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kjacce o0yqaronuiics MOTYIUT CICTYIONTUE MPEIMETHBIC
pe3yIbTaThI:

ONIEPUPOBATH MOHATUSAMHU: TOUKA, IPSAMAs], IJIOCKOCTH;

MPUMEHATh AKCHOMBI CTEPECOMETPUM M CIEJACTBUS W3 HUX TMPU PEIICHUH
r€OMETPUYECKHX 33]1a4;

OMEepUPOBATh TMOHATUSIMHU: TAPALIEIBHOCTh W TEPHEHAUKYJSPHOCTh MPSMBIX
U IIJIOCKOCTEM;

KJacCU(UIIUPOBATh  B3aUMHOE  PACIOJIOKEHHWE  MPSAMBIX W IUIOCKOCTEH
B IIPOCTPAHCTBE;

OTIepUpPOBATh MOHATUSAMHU: JBYTPAHHBIN yTOJ, TPaHU JABYTPAaHHOTO yria, pedpo
JBYTPAHHOTO yTJ1a, IMHEWHBIN YroJl ABYTPAHHOTO yTiia, TpajyCcHasl Mepa ABYIPaHHOTO yTJa;

OIEpUpOBaTh  MOHSATUSIMU:  MHOTOIPAHHUK, BBINYKJIbIM W HEBBITYKIIbIN
MHOT'OTPaHHHUK, SJIEMEHTHl MHOTOIPaHHUKA, TPABUJIbHBIM MHOTOTPAHHUK;

pacno3HaBaThb ~ OCHOBHBIE€ BHJBl MHOTOTPAHHUKOB  (NMpamMuia, MpU3Ma,
IPsIMOYTOJIbHBIN Tapajuiesienune, Kyo);

KJIacCU(UIIMPOBATh MHOTOTPAHHUKHU, BBIOMpasi OCHOBAaHMS ISl KiacCU(pUKAIUU
(BBIMYKJIbIE Y HEBBIMYKJIbIE MHOTOIPAHHUKH, IPaBUJIbHBIE MHOTOTPAHHUKH, MPSIMbIE U
HAKJIOHHBIE IPU3MBbI, TApAJIJICIICTIUIIE]IbI);

OTEPUPOBATH MOHATUSIMU: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB;

OOBSCHATH MPUHIUIIBI TOCTPOCHUS] CEUCHUM, UCTIONB3YSI METO]I CIIE/IOB;

CTPOUTH CEUYEHHMS]I MHOTOIPAHHHUKOB METOJIOM CIIEJOB, BBINOJHATH (BBHIHOCHBIC)
MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYpP: BU CBEPXY, COOKY, CHU3Y;

pemath 3a7a4d Ha HAXOXKJICHUE TEOMETPUYECKUX BEJIMYMH MO 00pas3lam Hid
QIrOpuTMaM, TNPUMEHSAS] U3BECTHbIE AHAIMTUYECKUE METOJbl TMpPU  PEUICHUU
CTAHJAPTHBIX MAaTEMAaTHYECKHX 3aady HAa BBIYUCICHUE PACCTOSIHUM MEXAY ABYMS
TOYKaMH, OT TOYKHU 0 OPSIMOM, OT TOYKU JO TUIOCKOCTH, MEXKY CKPEIIMBAOIIUMUCS
PSIMBIMU;

pemarh 3ajlayd Ha HaxXOoXJACHUE TI'€OMETPUYECKHUX BEJIMYMH MO o0pa3laM WIn
aJIrOpUTMaM, TPUMEHSISI U3BECTHBIC aHATTUTUYECKUE METO/IbI ITPU PEIICHUH CTaHIaPTHBIX
MaTeMaTU4YECKUX 3aJ]a4 Ha BBIYKMCICHUE YTJIOB MEXAY CKPEUIMBAIOIIUMHUCS MPSIMBIMH,
MEXKy IpsIMOM U TJIOCKOCTBIO, MEXK/TY IJIOCKOCTSMHU, ABYTPAHHBIX YTJIOB;

BBIYUCIISATh OOBEMBl M IUIOMIAJM TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma,
nupamMuaa) ¢ MpUMEHEHHEeM (HOPMYJI, BBIYUCIIATH COOTHOIICHUS MEXTY TUIOMIAISIMU
MOBEPXHOCTEH, 00beMaMu TOT0OHBIX MHOTOT'PAaHHUKOB;
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ONEpUPOBAThH MOHATUSMU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OChb U INIOCKOCTH
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CAMMETPHUH (PUTYPBHI;

U3BJIEKaTh,  NpPEeOOpa3oBBIBAaTh M HMHTEPHIPETUPOBATH  HHPOPMALIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypaX, NPEJCTABICHHYI0 Ha dYeprexax U
pUCYHKaX;

MPUMEHATh TeoMeTpuueckue (akTbl I PEIICHHUs] CTEPEOMETPUYECKHX 3ajad,
IPEANONAaraloIliuX HECKOJIBKO IIaroB pPEIIEHUs, €CIM YCJIOBUS NPUMEHEHUS 3aJaHbl
B IBHOU (hopMme;

OPUMEHATh  MPOCTEHIIMEe  NpOrpaMMHBIE  CPEICTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a]1a4;

MPUBOAUTH MPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HU,
pacno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

NPUMEHSTh MOJYyUYEHHbIE 3HAaHUS Ha ITPAKTUKE: aHATM3UPOBATh PEAJIbHBIE CUTYaIlUU
U TPUMEHSATh H3YUYEHHbIE TOHSTHS B IMpoOllecCe MOUCKA pEIICHUS MaTeMaTH4YEeCKU
chopMyIUPOBAaHHOW MPOOJEMBI, MOJIEIUPOBATH peajbHbIE CHUTyallUd Ha S3bIKE
T€OMETPHUH, UCCIEAOBATh MOCTPOCHHBIE MOJEIN C UCIOJIb30BAHUEM TIE€OMETPUUYECKHUX
NOHATUI W TeopeM, ammapara anreOphl, pemaTrh MPaKTUYECKHUE 3a7aud, CBSI3aHHbBIC
C HAXOXJACHUEM T€OMETPUUYECKUX BEIHYHUH.

K xonity o6yuenus B 11 kj1acce oOyJaroniuiicst HAy4uTCs:

ONEepUpOBaTh  TOHATHAMHU:  IWIMHAPUYECKAs] IOBEPXHOCTb, O0Opa3yroliue
UUJUHIPUYECKON TMOBEPXHOCTH, LUIUHJP, KOHUYECKAasi MOBEPXHOCTh, 0Opa3zyroliue
KOHUYECKOM OBEPXHOCTH, KOHYC, ChepruuecKkas MOBEPXHOCTb;

pacrno3HaBaTh Teja BpalieHus (UIUHIpP, KOHYC, cepa U map);

OOBSICHAITH CIIOCOOBI MOJYyYEHUS TEJ BpaIllCHUS;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIONIOKEHUE CEephl U MIIOCKOCTH;

ONEPUPOBATh TOHSATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTA, BBICOTA
CErMEHTA, IAPOBOM CIIOM, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA IAPOBOIO CIIOS, IIAPOBOM
CEKTOp;

BBIYHCIIATh 00BbEMBI U IUIONIAIA TOBEPXHOCTEH TEN BPAIlCHUs], TEOMETPUUECKUX
TeJ C IpUMEeHeHueM (hopmy;

OTIEpUPOBATh TOHSATUSMH: MHOTOTPAHHHK, BIIMCAHHBIA B chepy U ONMUCAHHBIN
okoJ10 cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BpAllleHHUS,

BBIYUCIISITH COOTHOIICHUS MEXIYy IUIOMIaAsSMU IOBEPXHOCTEH U oObeMamu
IIOJI0OOHBIX TEI;

M300paxkaTh U3ydyaemble PUTYPHI OT PYKHU U C MPUMEHEHUEM MPOCTHIX YEPTEHKHBIX
UHCTPYMEHTOB;

BBITIOJIHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Yy, CTPOUTH CEUCHHUS TEJ BpalllCHUS;

W3BJICKaTh,  MHTEPIPETUPOBATH W MPeoOpa3oBbIBATH  MH(POPMAILIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, TMPEACTAaBICHHYI0 Ha uepTekax U
PUCYHKaX;
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OTIEPUPOBATH IMOHSITHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJIHATD JIEHCTBUS CIIOKEHHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKCHHS
BEKTOpa Ha YHCII0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHH 00JIaIalO0T;

NPUMEHSATH TPABUJIO TIApAIIICIICIIUITC A,

OTIEpUPOBATh TIOHATHSIMHU: JIEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJTyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXIYy BEKTOpaMH,
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI;

HaXOJWTh CyYMMY BEKTOPOB W TIPOU3BEIICHHWE BEKTOpAa Ha YHUCIIO, YIOJl MEXKIY
BEKTOpaMH, CKaJIApHOE  TPOW3BEACHUE, PpACKIAIbIBaTh  BEKTOp IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IIOCKOCTh YPaBHEHUEM B JCKAPTOBOM CUCTEME KOOP/IUHAT;

NPUMEHATh TEOMETpUYEeCKUe (DAKTBI IS PEIICHUs CTEPEOMETPUYECKHX 3ajad,
MIPEATOIaraloIIuX HECKOIBKO IMAroB PEIICHHS, €CIHM YCIOBUS TNPUMCHCHUS 3aJ1aHbI
B SIBHOU (hopme;

pemats TPOCTEHINE TEeOMETpPUUYECKHE 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/Ia;

pemiarh 3a/a4u Ha J0Ka3aTeIhCTBO MAaTEMaTHYECKUX OTHOIICHWA W HaXOXKICHUE
T€OMETPUUYECKHUX BEIMYUH 110 00pa3Iiam Wil aropuTMam, IPUMEHS ST H3BECTHBIE METObI
IIPY PEIICHUH CTaHIAPTHBIX MaTEeMAaTUYECKHX 33]1a4;

NPUMEHSATh  MPOCTEHINME  TPOrpaMMHBICE  CPEICTBA W JIJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECCKIX 33]1aY,

MPUBOJNTHh MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJIEC U KHU3HH,
pacrno3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSTH TIOJTyYCHHBIC 3HAHUS Ha MMPAKTUKE: AHAIM3UPOBATH PEATbHBIC CUTYaIlUN
U TPUMEHATh H3YYEHHBIC TOHATHS B TMPOIECCE IOWCKA PEIICHHS MaTeMaTHYECKU
chopMyITUPOBaHHONM MPOOJIEMBbI, MOJETUPOBATh peaJbHbIE CHUTYallMd Ha S3bIKEe
T€OMETPHH, HCCIAEAOBATh MOCTPOCHHBIE MOJICTH C HCIIOH30BAHUEM T€OMETPHUCCKUX
NOHATUNA W TEOpEeM, ammapara anareOpbl, peniath MPaKTUYSCKUE 3a7add, CBS3aHHbBIC
C HAXOXJICHUEM T€OMETPUICCKUX BEIIMUNH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HaunmenoBanue paznena  |[KoiauuectBo OcCHOBHOE coJIepKaHKe OcHOBHBIE BU/IbI ACSATEIbHOCTH
(Temnl) Kypca 4acoB o0ydJaronuxcs
BBenenue B crepeoMeTprro 10 OCHOBHBIE MOHSTHUSI CTEPEOMETPUU: AKTYaJTu3upoBaTh HaKThI

TOYKa, MpsMasi, MIO0CKOCTh,
npocTpaHcTBo. [IpaBuna nzo0paxeHus
Ha PUCYHKAaX: U300paKeHUS
IUIOCKOCTEH, MapajuieIbHbIX MPSMbIX
(OTpe3KOoB), cepeAMHBI OTPE3Ka.
[TonATHA: IEpeceKaromuecs
IUIOCKOCTH, TIEPECEKAIOLITUECS TPsIMast
U TJIOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHUKAaMH,
U300pa’keHre MHOTOIPAHHUKOB

Ha PUCYHKaX, Ha TPOEKIIMOHHBIX
yeprexxax. HauanpHbie cBEeACHHS

0 KyOe 1 mupamMujie, ux pa3BepTKu

u Mozenu. CedeHnss MHOTOTPaHHHUKOB.
[TonsiTue 06 akCMOMAaTUYECKOM
MIOCTPOCHUHU CTEPEOMETPUH: AKCUOMBI
CTEpEOMETPHUH U CIECACTBUS U3 HUX

Y METO/IbI TNIAHUMETPHH,
pEJIeBaHTHBIE TEME.

HHoayuyaTts mpeacTaBiIeHNs

0 MPOCTPAHCTBEHHBIX

durypax, pazouparh

pOCTeHIIne MpaBuiia U300paKeHUs
aTuX puryp.

HN300pakaThb NpsAMYIO U INIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
AIIEMEHTBHI.

JlenaThb pUCYHOK Ky0a, TUPaMU/IbI,
HAXOJUTh OIMUOKH B HEBEPHBIX
NU300pKCHUSIX.

3HAKOMUTLCS C CCUCHHUSIMU,

C METOJIOM CJI€/IOB; UCIOJIb30BATh
JUTS TIOCTPOCHUSI CEYCHHSI METO/
CJIEJIOB, KPaTKO 3aIMCHIBATH IIATH
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MOCTPOEHHUS CCUCHHUSI.
Pacno3HaBaTh BUI CeUEHUS

Y OTHOIICHMH, B KOTOPBIX CEUCHUE
nenuT pedpa Ky0a, HaXOIUTh TLJIOIIA/Ib
CEUYEeHUS.

HUcnoan3oBaTh 11ogo0ue

P PEIICHUHU 33/1a4 Ha TIOCTPOCHUE
CECUCHU.

3HAKOMUTBCS C aKCHOMATHYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCMOMaMU CTEPEOMETPUU

Y CIICJICTBUSMU U3 HUX.
NianrocTpupoBaTh aKCUOMBI
pPUCYHKaMU U TIPUMEpaMHU

13 OKpY>Karome 00CTaHOBKHU

[ IpsiMbIE U IIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuieIbHOCTD IPSAMBIX
Y IIOCKOCTEN

12

B3anmHoe pacnonoxeHue mpsMbIx
B [IPOCTPAHCTBE: MEPECEKAIOITUECS,
MapaJuIeNIbHBIE U CKPEIMBAIOIINECS
IIpsIMBIE.

[TapannenbHOCTh MPAMBIX

Y TUIOCKOCTEN B IIPOCTPAHCTBE:
napajuIesIbHbIC MPSAMbBIC

B IPOCTPAHCTBE; MTapaJUIeIbHOCTD
TpEX MPSAMBIX; NAPATUIETbHOCTD
IIPSIMOM U TIJIOCKOCTH. Y TJIBI

AKTYyaJu3upoBaTh PaKThl © METOIBI
TUTAHUMETPHH, PEJICBAHTHBIC TEME,
IIPOBOJIUTH AHAJIOTHH.

Iepe4yncasiTh BO3MOXKHBIE CITIOCOOBI
PaCIOJIOKCHUS JIBYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMEpax.

JlaBaTh onpejaenenue
CKPENTMBAIOIINXCS MPSMBIX,
dbopMyIMpOBaTh MMPU3HAK
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C COHAIPaBIICHHBIMU CTOPOHAMMU; YTOJI
MEXKy OPSIMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTh MIIOCKOCTEM:
napajuiesibHbIe IIIOCKOCTH; CBOMCTBA
napaieNIbHbIX MJIOCKOCTEH.
[Ipocrenmue npocTpaHCTBEHHBIE
(burypsl Ha MJIOCKOCTH: TETPadIp, KyO,
napajiesienune; HOCTPOCHHE
CCUCHUU

CKPELIMBAIOIINXCS MPSIMBIX
Y IPUMEHSTH €T0 MPU PEIICHUU
3a1ad4.

Pacno3HaBarth pusMy, Ha3bIBaTh €€
3JIEMEHTBL.

CTpoutb ceueHus MPU3MBI

HAa F'OTOBBIX YEPTEKAX.
Ilepe4yucasiTb BO3MOXXHBIE CITIOCOOBI
B3aHUMHOT'O PACTIOJIOKEHUS MPSIMOM
Y TTOCKOCTHU B IPOCTPAHCTBE,
MPUBOJIUTH COOTBETCTBYIOIIINE
MIPUMEPBI U3 PEATTBHOM KU3HMU.
[JdaBathb onpenesieHue
MapajuIeIbHOCTH MPSAMOU

Y TJIOCKOCTH.

DopMyJMPOBATH NPU3HAK
MapajuIeIbHOCTU IPSIMOM

Y IUIOCKOCTH, YTBEPKIAECHHUE O MPSIMOU
IIepeceueHus IByX IIOCKOCTEM,
MPOXOSIIINX YEPE3 MapalICIIbHbIE
IIpsIMBIE.

PemiaTe nmpakTuyeckue 3a1auu

Ha IIOCTPOCHUE CEUCHUN
MHOI'OTPaHHHUKA.

OO0BACHATH CITy4Yau B3AMMHOTO
PACIIOI0KEHUS TIIOCKOCTEM.
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JaBaTh onpeaeseHue MapauieIbHbIX
IJIOCKOCTEN; MPUBOIUTH IPUMEPHI
U3 PEAIbHOM KU3HU U OKPYKaIOIIEH
00CTaHOBKH, WILTIOCTPUPYIOIIIHE
MapayIeIbHOCTh IJIOCKOCTEH.
HUcnoab30BaTh nprsHaK
NapaieIbHOCTH JIBYX IIJIOCKOCTEH,
CBOWCTBA NapaJUIEIbHbBIX INIOCKOCTEN
NP PELICHUH 33/1a4 Ha TIOCTPOCHHUE.
OO0BACHATH, UTO HA3BIBACTCS
napajiieIbHbIM TPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS MPOCKTUPOBAHUE
¢Guryp Ha IIOCKOCTb.

H300paxkaTth B napaJuieIbHON
MPOCKLHUH Pa3INYHbIC
reoMeTpudecKue (PUrypsl.
MopaeaupoBaTh peajabHbIC CUTYalMU
Ha SI3bIKE TEOMETPUH, UCCIEA0BATh
MIOCTPOECHHBIE MOJIENN

C UCTI0JIb30BAHUEM F€OMETPUUECKUX
MTOHSITUH.

Hcnonb30BaTh py peICHUH 33024
Ha NOCTPOCHUE CEYECHUH MMOHSTHE
napauieIbHOCTH, MPU3HAKU

Y CBOMCTBA NapaJUIEIbHbBIX IPSMbIX
Ha IJIOCKOCTHU
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[ leprieHTUKYIIPHOCTH MPSIMBIX
U TUIOCKOCTEU

12

[lepneHIUKYIAPHOCTD MPSIMOM

Y TUTOCKOCTH: TMIEPIEHIUKYIISIPHbIC
MPsIMbIE B IPOCTPAHCTBE, MPSIMbIE
IapaJuyIeIbHbIE U IEPIEHANKYISIPHBIE
K IUIOCKOCTH, MIPU3HAK
NEPIEHINKYJIIPHOCTH MPAMOM

Y TJTOCKOCTH, TEOPEMA O MPSIMOU
NEPIEHANKYJISIPHON TIIOCKOCTH
[lepnieHauKynsp U HAKIOHHBIE:
pacCTOSHUE OT TOYKH JI0 TIIIOCKOCTH,
pPacCTOSHHUE OT MPSAMOU 0 TIOCKOCTH

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

OO0BACHATD, KAKOM YrOJI HA3bIBACTCS
YTJIOM MEK]ly IEPECEKAIOIUMHUCS
MPSMBIMH, CKPENTUBAIOIIMMUCS
IPSAMBIMH B IPOCTPAHCTBE.

JdaBaTh onpenesienue
MEPIEHANKYJISIPHBIX MPSIMBIX

Y NIPSIMOM, IIEPIEHAUKYIIPHON

K INIOCKOCTH.

Haxoautsb yribl MEXIY
CKpELIMBAIOILUMHUCS IPSIMBIMU B KyOe
U IMpaMu/Ie.

IIpuBoaAMTH NpUMeEPHI U3 PEATBHON
KU3HU U OKpYyXkarolei 00CTaHOBKH,
WUTIOCTPUPYIOLIUE
MEPIEHANKYJISPHOCTD MPSAMBIX

B IIPOCTPAHCTBE

Y IIEPIEHAUKYISIPHOCTD IPAMOU

K IUTIOCKOCTH.

DopMyJIHPOBATH IPU3HAK
NEPIEHAUKYJIIPHOCTH MIPAMOMN

Y TUNIOCKOCTH, IPUMEHSTH €70 Ha
IPAKTUKE: OOBSICHATH
NEPICHINKYISIPHOCTh pebpa Kyba

Y IMarOHaJIv €ro TPaHu, KOTopas ero
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HE COJEPKUT, HAXOAUTH JINHY
JTMaroHaau Kyoa.

BbI4MCISITh BBICOTY IPABWIBHOM
TPEYTOJbHON U MPAaBUIBHOU
YETHIPEXYTOJbHOU MUPAMUJL IO
JUTHHAM peoep.

Pemathb 3a1a4n Ha BBIYHUCIICHUS,
CBSI3aHHBIE C IEPIICHANKYIIIPHOCTHIO
MPSIMOM U TJIOCKOCTH,

C UCTIOJIb30BAaHUEM MPU PELUICHUU
TUTAHUMETPUUIECKHUX (DAaKTOB

Y METOJIOB.

OO0BACHATD, YTO HA3LIBAIOT
NEPIEHANKYJISIPOM U HAKJIOHHOM

Y3 TOYKH K IJIOCKOCTH; ITIPOCKLIEN
HAKJIOHHOW HA IUIOCKOCTb.
OO0BSICHATD, UTO HAa3bIBACTCS
PacCTOSTHUEM: OT TOUKH JI0 ITIOCKOCTH;
MEXy apaJIENbHBIMU ITIOCKOCTSIMU;
MEXIY IPAMOM U NapaJUICIIbHOU €1
IJIOCKOCTBIO; MEXKITY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMH.
HaxoauThb 3TH paccTOsSTHUS

B [IPOCTHIX CIy4Yasix B KyOe,
nMpaMu/Jie, IpU3Me.

MopeaupoBaTh peajbHbIE CUTYalluU
Ha SI3bIKE TEOMETPHUH, UCCIEA0BATh
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MOCTPOEHHBIE MOJIETHN
C HCTIOJIb30BAHUEM F€OMETPUUECKUX
MMOHSITHH.

HUcnoab30BaTh Npu peICHUN 3a1a4
Ha IMOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoicTBa MPSIMOYTOJIHHBIX
TPEYTOJIbHUKOB

YTl MEXAY IPSIMBIMU
U IIJIOCKOCTSIMU

10

VYTIIBl B IPOCTPAHCTBE: YOI MEXAY
IIPSIMOM M IJIOCKOCTBIO; IBYTPAHHBIN
YIOJI, IUHENHBIN yIOJI IByTPAHHOTO
yTa.

[lepneHauKyISIPHOCTD IIIOCKOCTEMN:
IIPU3HAK NEPIEHANKYIAPHOCTH ABYX
mIockocter. Teopema o Tpex
NEPIEHANKYIISIPAX

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.

JdaBathb onpeneseHue yria Mexay
IIPSIMOU U IIJIOCKOCTBIO,
(opMyIIMpOBaTh TEOPEMY O TpEX
NEPHEHANKYJIApaX U OOPATHYIO K HEH.
HaxoauTs yroy mexay npsiMoun

Y IUTOCKOCTHIO0 B MHOTOTPaHHUKE,
pacCTOSTHUE OT TOYKU 10 IPSAMOU

Ha IUIOCKOCTH, UCIIOJIb3Ys TEOPEMY

O TpeX NEPIEHINUKYIIPAX.
IIpoBoauTh Ha yepTeEKe
NEPIEHINKYJIAP: U3 TOYKH

Ha NPsSIMYI0; U3 TOYKH Ha INIOCKOCTb.
JdaBaTh onpeniesieHue ABYTPaHHOTO
yIJIa U €ro 3JIEMEHTOB.

OO0BACHATH PABEHCTBO BCEX
JIMHEWHBIX YTJIOB IByTPAHHOIO yTJIa.
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HaxoauTes Ha yepTeke NBYTPAHHBIN
yTOJI pU pedpe MupaMu/Ibl, IPU3MBI,
napajuienenuneaa.

JdaBaTh onpeaeseHue yriia MExXIy
IJIOCKOCTSAMM.

JaBathb onpenenenue

¥ (opmMyJIMPOBATH NPU3HAK
B3aUMHO IEPIIECHAUKYIJISIPHBIX
IJIOCKOCTEM.

HaxoauTtsb yribl MeXAy IIIOCKOCTSIMA
B KyOe U mupaMu/ie.

HUcnonb30BaTh py peICHUH 3a0a4
OCHOBHBIE€ TEOPEMBI U METOJIbI
IJIAHUMETPUH.

MoaenupoBaTh peajibHbIE CUTYalluU
Ha A3bIKE TEOMETPUH, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHN

C HCTIOJIb30BAHUEM F'€OMETPUUECKUX
IIOHSTHM.

Hcnonb30BaTh py peIeHUH 3a71a4
Ha IOCTPOCHUE CEUCHUN
COOTHOUIIEHHUS B MPSIMOYTOJIBHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,
OCHOBHBIE JJICMEHTHI MHOI'OTPaHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJIJAaHUMETPUH, PEIICBAHTHBIEC TEME,
NPOBOAMTH AHAJIOTHH.

44



MHOTOI'PaHHUKH; pa3BepTKa
MHOT'OTPaHHMKA.

IIpu3ma: n-yroapHas npru3ma; rpaHu
Y OCHOBAHMUSI PU3MBI; IPsIMast

Y HaKJIOHHAsi IpU3Mbl; OOKOBasI

¥ [TOJIHASI TOBEPXHOCTH ITPU3MBI.
[Tapayutenenurien, npsIMOYTOJIbHBIN
napaJijIeJIeNuIe] U ero CBOKMCTBA.
IInpamupa: n-yrojapHas nupamuja,
I'PaHU U OCHOBaHUE MUPAMMUIBI;
OOKOBasi ¥ MOJHAsl NOBEPXHOCTh
NUpaMUIbL; IPABUIIbHAS U yCEUECHHAS
NUPaMHJIA.

OIIeMEeHThI IPU3MBI U TUPaMU/BL.
[IpaBunbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; TpaBUJIbHAS IPU3MaA
Y [TpaBUJIbHAS IMPAMUJIA; IPABUIIBHAS
TPEYTroJIbHAsI IMPAMHUAJIA

U PAaBWIBbHBIN TETPa’dAp; KyO.
[IpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa’ap, JOAEKadIp
Y MUKOCadP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO TOYKH,
IPSIMOM, IIJIOCKOCTH. DJIEMEHTHI

daBaTb onpenejieHue
napajuiesieinea, paclo3HaBaTh €ro
BU/JIbI U U3Y4YaTh CBOMCTBA.

JaBaThb onpeneneHue NupaMuIbl,
pacno3HaBaThb BUJbI IUPAMHU,
(¢hopmyupoBaTh CBOMCTBa pedep,
IrpaHel U BBICOTHI IIPABUILHOM
UpamMUIblL.

HaxoauTh miomans noJHou

1 OOKOBOI MOBEPXHOCTU MUPAMHU/IBI.
JaBaThb onpeaejgeHue yCEYEHHOU
NIMPAaMHU/JIbl, HA3bIBATh €€ DJIEMEHTHI.
DopMyJIHPOBATH TEOPEMY

0 IJIOIA 1M OOKOBOM MOBEPXHOCTH
IIPaBUJIBHOW YCEUYECHHOU TUPaMUIbI.
PemaTp 3a/1aun Ha BBIYHUCIICHUE,
CBSI3aHHBIC C MMPAMHUIAMHU, a TAKKE
3aJ1a4M Ha MIOCTPOEHUE CEUECHUM.
JaBathb onpeaejgeHue Ipu3Msl,
Pacmo3HaBaTh BHUJIBI IPU3M,
U300paxKaTh IPU3MbI HA YEPTEKE.
Haxoaurs miromaas mojJIHoN WiIn
OOKOBOI MOBEPXHOCTU MPU3MBI.
N3yuars cooTHOLIEHUS Diliiepa
JUIst yrcia pedep, rpaHei u BEpIIuH
MHOTOI'PAHHUKA.
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CUMMETPHUH B TUPAMUIAX,
napajuiesienunenax, npaBuiIbHbIX
MHOTOTpaHHHKAX.

Brruncienue 35eMeHTOB
MHOTOTPaHHHUKOB: pedpa, 1UaroHau,
yribl. [1nomaas 60KoBOM MOBEPXHOCTH
Y TIOJIHOM IIOBEPXHOCTH MPSIMOK
IIPU3MBI, IUTOIIAb OCHOBAHHM, TEOpEMA
0 OOKOBOI TOBEPXHOCTH MPSIMOU
npu3Mebl. [Lnomans 60KoBOM
IIOBEPXHOCTHU U IIOBEPXHOCTH
paBUJIBLHOM MUPAaMUJIbI, TEOpEMA

0 IO 11 OOKOBOM MMOBEPXHOCTH
YCEYEHHON NTUPAMU/IbI

HN3y4yats BUbI IPABUIBHBIX
MHOTI'OTPaHHHUKOB, UX HA3BAHUS

Y KOJINYECTBO I'PAHEM.

H3yyarb cuMMeETpHIO
MHOT'OI'PaHHHKOB.

OO0BbsSACHATD, KaKHE TOYKHU
Ha3bIBAIOTCS] CHMMETPUYHBIMHU
OTHOCHUTENBHO JAHHON TOYKH, IPSIMOM
WJIU TUIOCKOCTH, YTO Ha3bIBAIOT
LIEHTPOM, OCBIO HUJIU IIJIOCKOCTHIO
CUMMETPUU QUTYPHI.

IIpuBoauTH IPpUMeEPHI
CUMMETPUYHBIX (DUTYP B APXUTEKTYpE,
TEXHUKE, IPUPOJIE.

MoneaupoBaThb peIbHbIE CUTYaLlUU
Ha SI3BIKE TEOMETPUH, UCCIEN0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BAaHUEM IT'€OMETPUUECKUX
ITOHATHH, UCIIOJIb30BaTh MMOJ00HE
MHOTOI'PaHHHKOB

O06beMbl MHOTOTPAaHHUKOB

IToasaTue 00 00beme. O0BEM
TUPAMUIBI, TTPA3MBI

AKTYaJu3upoBaTh PaKkThl © METOIbI
MJIAaHUMETPUH, PEJICBAHTHBIC TEME.
OO0BSCHATD, KaK U3MEPSIIOTCS
00BEMBI TEJI, MPOBO/ISI AaHATIOTHIO

C UBMEPEHUEM ILIOIIAIEN
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MHOT'OYTOJIbHUKOB.
DopMyJIMPOBATH OCHOBHBIE
CBOMCTBa 00HEMOB.

HN3y4yarb, BBIBOAUTH (DOPMYJIBI
o0BbeMa MpsIMOYTOJIBHOTO
napajuiesienuneaa, Npu3Mbl

U IUpaMu/bl.

Bb1uncasitb 00beM MPU3MbI

Y IUPAMUJIBI IO UX JIEMEHTaM.
IIpumeHATH 00BEM IS PEIICHHUS
CTEPEOMETPUYECKHX 3a7a4

Y 111 HAXOXKJCHHSI T€OMETPUUYECKUX
BEJINYMH.

MopaeaupoBaTh peajibHbIC CUTYaI[UU
Ha SI3BIKE TEOMETPHUH, HCCIAEA0BATH
IIOCTPOECHHBIE MOJIENIN

C UCII0JIb30BaHUEM I'€OMETPUUECKUX
MIOHATUN

HOBTOpCHI/Iel CCUCHMUI,
PACCTOAHUA U YTJIbI

[TocTpoenue ceuenni

B MHOTOTPaHHHUKE.

Brruncienne paccToOAHUM: MEXKITY
JIBYMsI TOYKAMH, OT TOYKH JI0 PSMOU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILUBAIOIIUMUCS MPSMBIMH.
BrrunciieHne yriioB: MExIy

CTpouTh ceueHre MHOTOTPaHHUKA
METO/IOM CIIE/IOB.

JlaBaThb onpe/eieHHe pacCTOSHUS
MEXITy PUTypaMu.

HaxoauTte paccTosiHuE MEXITy
HapaielbHbIMU IIOCKOCTSMH,
MEX]Ty TUIOCKOCTBIO M MapauieIbHON
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CKPEIIMBAOIINMUCS MPSMBIMH,
MEK1y NPSAMOM U TIOCKOCTBIO,
JIBYT'PAHHBIX YTJIOB, YIJIOB MEXKIY
MJIOCKOCTAMM

ey IIPAMOU, MEXKIY
CKPEIHUBAIOIIUMUCS ITPSIMBIMH.
CtpouTh JIMHEHHBIN yromi
JBYIPAHHOTO yTJIa HA YEPTEXKE
MHOTI'OTPaHHHKA U HAXOJIUTh €r0
BEJINYMHY.

HaxoauTth yribl MeXAy IIIOCKOCTSIMA
B MHOTOTPaHHUKAX

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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11 KUIIACC

Haumenosanue paznena  |[KonmdectBo OCHOBHOE cOZEp)KAHNE OcCHOBHBIE BUJIBI ACATEIBHOCTH
(Temnl) Kypca 4acoB 00y4aromuxcs
Tena BpaleHus 12 Cdepa u map: ueHrtp, paauyc, AKTYaJTu3upoBaTh (HaKThl U METO/IbI

JTUaMETP; TUIOIIAIb IIOBEPXHOCTH
cdepsl. B3auMHoe pacmosoxenue
cdepsl U MII0CKOCTH; KacaTeabHas
IJIOCKOCTH K cdepe; MIoaab
chepsnl. U3o0paxkenue chepsl, mapa
Ha r1ockocTu. CedeHus mapa

IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JlaBaThb onpeneaenusi cepsl U 1mapa,
WX LIEHTpA, paanyca, TMaMeTpa.
Onpeaeasitb chepy Kak purypy
BpAILEHUS OKPYKHOCTH.
HccaenoBath B3auMHOE
pacnoioxkeHue chepsl U MIOCKOCTH,
IBYyX cdep, HITICTPUPOBATH 3TO

Ha YepTekKax U pUCYHKax.
D®opMyJIHPOBATH ONIPEACICHUE
KacaTelbHOM MJIIOCKOCTH K cepe,
CBOICTBO U MTPU3HAK KACATEIbHOU
IIJIOCKOCTH.

3HAKOMHUTBCS C F€0/1€3NIECKUMHU
JUHUSIMU Ha cdepe

[unuHapudeckas IOBEPXHOCTD,
o0Opasyroniye MUIHHIPUISCKOM
MOBEPXHOCTH, OCh [IMJIUHAPUICCKON
HOBEPXHOCTH. L[MIIMHIp: OCHOBaHMS
1 OOKOBasi TOBEPXHOCTH,

OO0OBSACHATD, YTO HA3LIBAIOT
LIUJIMHIPOM, Ha3bIBATh €0 DJIEMEHTHI.
N3y4yathb, 00bACHATH, KaK NIOJIYYUTh
LWIMHAP IIyTEM BPALLEHUS
IIPSIMOYTOJIBHUKA.
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o0pa3yrolas 1 0Ch; MIIOMAIb
OOKOBOI 1 IOJIHOM MTOBEPXHOCTH.
N3oOpakenue mumHapa

Ha IJIOCKOCTH. Pa3BepTka nunuHapa.

Cedenus nuauHIpa
(TUIOCKOCTBIO, MapaJlIeIbHOM
WJIY TIEPIICHIUKYJISIPHON OCH
HUIMHAPA)

BbIBOaAMTH, HCT0JIB30BATH (POPMYJIBI
JUUISL BBIYUCIICHUS TUTOIIaA OOKOBO
MOBEPXHOCTHU LWJIUHAPA.

N3yuars, pacnio3HaBaTh Pa3BEPTKY
UWIMHAPA.

N300paxkaTh HWIMHAP U €70 CEUCHUS
MJIOCKOCTBIO, IPOXOASIIEN Yepe3 ero
OCh, MTAPAIJIETBHON WIJIN
MEPIIEHAUKYJISIPHON OCH.

Haxoauthb mioniaay 3TUX CEUECHUH.
MopeaupoBaTh peajibHbIC CUTYALUN
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
MMOCTPOEHHBIE MOJAEIHU

C UCIIOJIb30BaHUEM I'€OMETPUUECKUX
TTOHSITUI

Konunueckast moBepXHOCTb,
o0Opazyrolme KOHUIeCKON
MOBEPXHOCTH, OCh U BEpIIIMHA
KOHUYECKOU MTOBEPXHOCTH.
Konyc: ocHOBaHue u BepiInHa,
oOpasyrolas U oCb; IJIOAIb
OOKOBOI1 ¥ MTOJTHOM TOBEPXHOCTH.
VY ceueHHslil KOHYC: 00pa3yome
U BBICOTA; OCHOBaHMSI U OOKOBasI
OBEPXHOCTb.

N300paxkeHre KOHyca Ha TUIOCKOCTH.

OO0bsACHATH, KaKOE TEJI0 HA3bIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTHI.

N3yuaTh, 00bACHATH, KaK ITOJTYYUTh
KOHYC ITyTEM BpaIllCeHUS
MPSIMOYTOJILHOT'O TPEYTOJIbHUKA.
M300pakaTh KOHYC U €r0 CEYEHUs
MJIOCKOCTBIO, TPOXO/IAIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, TIEPIICHANKYJIIPHOU
K OCH.

N3yuaTh, pacno3HaBaTh Pa3BepTKy
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Pa3BepTka KoHyca.

Ceuenus koHyca (TIOCKOCTBIO,
napajijieIbHOW OCHOBaHUIO,

Y TJIOCKOCTBIO, TPOXOASIIECH
Yyepe3 BEPILHHY)

KOHYCa.

BbIBOAUTD, HCN0JIB30BATH (POPMYITBI
JUIS. BBIYMCIICHUS III0Iaau OOKOBOH
MMOBEPXHOCTHU KOHYcCA.

HaxoauThb 11o1iaiu ce4eHu,
MPOXOISIIIUX Yepe3 BEPUIMHY KOHYCa
WJIW TIEPIEHIUKYJISIPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJI0 HA3hIBACTCS
YCEUYEHHBIM KOHYCOM.

N3yuaThb, 00bACHATH, KaK €T0
MOJYYUTh IyTEM BpaIllCHUS
MPSAMOYTOJBbHOW TPAaNeHnH.
BbIBOAMTH, IPUMEHATH POPMYITY
JUTSI BEIYMCJICHUS TUIONIAIH OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYyCa

KoMOwnHanus Ten BpanieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTMCaHHBIN 0KOJI0 cepsl; cdepa,
BIIMCAHHAsI B MHOTOTPAHHUK WA

B TEJIO BPAIIICHUS

AKTYaJau3upoBaTh GaKkThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Pemiatb crepeoMeTpuyeCcKHUE 3a/1a4u,
CBS3aHHBIC C TE€JIAMHU BPAILICHMUS,
IIOCTPOCHHUEM CEYEHU TEJI BPAIICHUS,
C KOMOUHAIUSIMU TEJI BpAILlCHUS

Y MHOTOI'PAHHUKOB Ha HAXOXKIEHUE
r€OMETPUYECKUX BEJIUYMH.
Hcnonb30BaTh Npu pelIEHUN
CTEPEOMETPUUECKHX 3a7a4
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MJIaHUMETpUUYeCKue (PaKkThl 1 METOIbI
3aJa4M Ha BBIYHCJICHUE

U JI0KA3aTeJIbCTBO.

MopaeanpoBaTh peajibHbIE CUTyallUN
HA S3bIKE TEOMETPUU, HCCIEI0BATH
MMOCTPOEHHBIE MOJEIIN

C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
MOHATUH

OO0BEMBI TE

[Tonsitue 06 o0beMe. OCHOBHBIE
CBOWCTBa 0OBEMOB TEIL.

O06BeM nuIMHIpa, KOHYyCa.
O06bem mapa ¥ mIomaas cepol

AKTYaJIu3upoBaTh GaKThl 1 METOIbI
IJIAaHUMETPHH, pEJIEBaHTHBIC TEME,
MIPOBOJINTH aHAJIOTHUH.

BeIBOAMTD, HCII0JIH30BATDH
bopMyITBI 00HEMOB: TIPU3MBI,
UIMHAPA, TUPAMUIBI, KOHYCa;
yCEUYEHHOH MUPaMHIbI M YCEUCHHOTO
KOHYCA.

PemaThb crepeoMeTpUUYCCKHEC
3a7]a41, CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB.

@opMyTHPOBATH OTIPECIICHNE
IIIaPOBOT'0 CETMEHTAa, IIIapOBOTO CJIOS,
IIIApOBOTO CEKTOpA.

IMpumensaTb GopmMyIIbI

JUISI HAXO0KIEHUS 00HEMOB

IIIaPOBOT'0 CETMEHTA, IIIAPOBOTO
CeKTOpa
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[TonoOHBIE TENA B TPOCTPAHCTBE.
CoOTHOIIEHUS MEXIY TIIOMAIIMU
MOBEPXHOCTEH, 00beMaMHU O TI00HBIX
TEI

Pematsb crepeoMeTpruueckue 3a1aum,
CBsI3aHHBIE C 00BEMOM IIapa

U TUTOIIA/IbIO C(hepHI.
MoaeanpoBaTh peaibHbIE CUTyalluN
Ha S3bIKE€ TEOMETPUU, UCCIEN0BATh
MOCTPOCHHBIE MOJIENU

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TIOHSITUI.

AKTYaTu3upoBaTh (HaKThl U METOIbI
MJIAHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTUH.

Pemartsb crepeoMeTpruyecKue 3a/1auu,
CBSI3aHHBIE C COOTHOILIEHHEM 00HEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TET

B MIPOCTPAHCTBE.

MopaeanpoBaTh peaibHbIE CUTyallUN
Ha SI3bIKE TEOMETPUH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENU

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MTOHSITUI

BekTopbl 1 KOOpAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha mmockoctu

U B ipoctpaHcTBe. ClokeHue

Y BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uncio. Pasnoxenue
BEKTOpA MO TPEM HEKOMILJIaHAPHBIM
BekTopam. IIpasuio

AKTYaJTu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.
OnepupoBatb NOHSITHEM BEKTOP

B MPOCTPAHCTBE.

DopMyJIMPOBATH ITPABUIIO
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napajuienenuneaa.

Pemienue 3ama4, CBSI3aHHBIX

C IPUMEHEHUEM IIPABUII JENCTBUI

C BEKTOPAMH.

IIpssmoyroiibHas cucrema KOOpAUHAT
B rpocTpaHcTBe. KoopauHatel
BekTOpa. [Ipocrenmme 3anaun

B KOOpAMHATaX. YTOJI MEXIY
BekTOpamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.
Brrancienne yrioB Mexay npsiMbIMU
Y IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOA
IIPU PELIEHUH F€OMETPUYECKUX 3a]1a4

napajieIenunea npy CI0KEHUN
BEKTOPOB.

CkiaaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKAaTh BEKTOP Ha YUCJIO.
MN3y4yaTb OCHOBHBIE CBOMCTBA ATUX
onepanuu.

JlaBaTh ornpeiesieHUE MPSIMOYTOJIbHOMN
CHUCTEMBbI KOOPAUHAT B TPOCTPAHCTRBE.
Bbipa3uTb KOOpAMHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIOB.
BbIBOAUTE, HCII0JIB30BATHL (pOpMYJTY
JUTMHBI BEKTOPA W PACCTOSIHUS MEXKITY
TOYKAMM.

BoipakaTrh CKaISIpHOE IPOW3BEICHUE
BEKTOPOB Uepe3 UX KOOPJAUHATHI,
BBIUUCIISITH YTOJI MEXKAY IBYyMS
BEKTOpPaMH, ABYMsI IPSIMbIMH.
HaxoauThb yroy Mexay npsMou

Y TUIOCKOCTBIO0, YIOJI ME¥XK/1y IBYMSI
IJIOCKOCTSIMU aHAJTUTUYECKUMHU
METOJIaMH.

BriBOAUTDH, HCII0JIB30BATH GOPMYJTY
pPacCTOSIHUS OT TOYKH J0 INIOCKOCTH

[ToBTOpeHue, 0600IIeHNE
W CUCTEMAaTH3aINs 3HAaHUN

OcHoBHbIE (HUTYpPBI, (AKTHI, TEOPEMBI
Kypca IUIaHUMETpUU. 3a/1auu
MJIAHUMETPUH U METOJIBI UX

Pemars npocrenue 3anadu
Ha HaXOXJICHUE JUIUH U YTJIOB
B reOMETPUYECKUX (PUTypax,
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pereHus..

OcHoBHbIE (HUTYPBIL, PAKTHI, TEOPEMBI
Kypca cTepeoMeTpuH. 3a1aun
CTEPEOMETPUU U METOJIbI UX PELLICHUS

npuMeHsTh Teopemy lludaropa,
TEOPEMbI CUHYCOB U KOCHHYCOB.
HaxoauTs 1mio1aib MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBaTe no100HbIE PUTYDHI,
HaXOJUTh OTHOLIEHUS JUIMH

Y IJIOIIAJIEN.

Hcnoab3oBaTh Npu pelIeHUN
CTEPEOMETPUUECKUX 3a7a4 (haKThI

Y METO/Ibl TNTAHUMETPUHN

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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PABOYASA TPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA>»

IMNOACHUTEJBHAS 3AIIMCKA

VY4eOubiii kypc «BeposITHOCTP M CTaTHCTHKA» 0a30BOTO YpPOBHS SIBIISIETCS
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOrO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOIr0 0011ero oopa3oBanus. Y4eOHbIH Kypc npeaHazHayeH A (popMupoBaHUs
y 00y4Jaromuxcsi CTATUCTUYECKON KyJIbTYPhl U TIOHUMAHUS POJIM TEOPUHU BEPOSITHOCTEH
KaK MaTeMaTHYeCKOr0 WHCTPYMEHTa ISl W3Y4YEHUs CIyYalHBIX COOBITUH, BEITWYUH
u tporeccoB. [lpu wu3ydyennn yueOHOro Kypca 0OOramarTCcs MpeACTaBICHUS
o0yyJaronmxcsi 0 METoJ[ax UCCIIeI0BaHNs U3MEHYMBOTO MHUPA, PA3BUBAETCA TOHUMAaHUE
3HAYUMOCTH U OOIIHOCTH MAaTEeMaTHYEeCKHX METOJIOB MO3HAHHUS KaK HEOTHEMIIEMOM
9aCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Conepxanue yueOHOro Kypca HalpaBleHO Ha 3aKpEIUIeHHnEe 3HAHUM, MOTy4YeHHBIX
OpU W3YYEHMHM Kypca Ha ypOBHE OCHOBHOrO 00miero oOpa3oBaHHs, U Ha DPa3BUTHE
MPEICTaBICHUI O CIy4YaWHBIX BEJIMYMHAX M B3aMMOCBS3SIX MEXKIY HUMH Ha Ba)KHBIX
npuMepax, CIOKEThl KOTOPBIX MOYEpPIHYTHl W3 OKpY’Karolmero mupa. B pesynprate
y oOywaromuxcsi JTOJDKHO  copmupoBaThCcsi — MpeACTaBICHHE O  Hauboliee
YHOTPEOUTENBHBIX M OOIMX MATEMATUUECKUX MOJICTISX, UCTIONb3YEMBIX ISl OMUCAHUS
AHTPOIIOMETPUUECKUX U JeMOorpadUyeCKUX BEIMYUH, TOTPEITHOCTEH B Pa3IMYHOTO POa
U3MEPCHHSIX, JUIMTENBHOCTH  0€30TKa3HOW  pabOThl  TEXHUYECKUX  YCTPOICTB,
XapaKTePUCTHK MAaCCOBBIX SIBICHUI M MPOLIECCOB B OOIIIECTBE.

B cooTBercTBUM ¢ yKa3aHHBIMH IENSIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTh M cTaTUCTUKAY ISl YPOBHS CPEAHEro 00IIero oopa3oBaHusi Ha 6a30BOM
YPOBHE BBIJCNICHBI CIEAYIOIINE OCHOBHBIE coOJepKaTenbHble IUHUM: «CiydaiiHble
COOBITHS U BEPOATHOCTHY, «CiTydaifHbIe BETUYUHBI M 3aKOH OOJIBIIINX YHCETD.

BaxHyto yacTh y4eOHOro Kypca 3aHMMAeT M3yYeHHE T'E€OMETPUUYECKOTO
¥ OMHOMMAIILHOTO paclpesieieHnii U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMHU —
MOKa3aTEIbHBIM 1 HOPMAJbHBIM paclpeeICHUsIMU.

Conepxxanne nuHuN «CiydaifHble COOBITHS W BEPOATHOCTH» CIIYKUT OCHOBOM
s (GOPMUpPOBaHUS TMPEACTABICHUI O pacHpelelieHUH BEPOSITHOCTEH MeEexay
3HAUYCHUSIMU CIy4YalHbIX BEJIMYMH, a TaKXKe dTa JMHUA HeoOxoauma Kak 0Oasa ais
U3yYeHHUs 3aKOHa OONBIINX uYncel — (PYHIAMEHTATBbHOTO 3aKOHA, JCHCTBYIOLIETO B
npupojie U OOIIECTBE M HMMEIOIIEr0 MaTeMaTHdeckyro ¢opmanuzanuio. CaMm 3aKoH
OONBIIMX YHCENT TMpejaraercsi B O3HAKOMUTEIbHOW (opmMe ¢ MUHHUMAIBLHBIM
UCIOJIb30BAaHUEM MaTEMaTUYECKOro (popmanusma.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIyYalHBIMU BEJIUYHMHAMH, AKIICHTHPYIOT
BHUMaHUE O0YyYalONIMXCs HA ONMHMCAHWU U M3YyUYEHUU CIyYalHBIX SBICHUI C MOMOIIBIO
HenpepblBHBIX  (yHKIUHA. OCHOBHOE BHHMAaHHME YICNAETCA MOKa3aTeIbHOMY
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U HOPMAJIBHOMY pAaclpelesieHUsIM, TpU OSTOM TNPENNoiaraercsi O3HAKOMHUTEIbHOE
u3yueHue matepuana 0e3 JoKa3aTeIbCTB MPUMEHSIEMbIX (aKTOB.

OO6miee 4YKMCIO 4YacoB, PEKOMEHIOBAaHHBIX [UIsI HW3Y4YeHHs Yy4eOHOTO Kypca
«BeposiTHOCTh M cTratucThka»y — 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hepaenio),
B 11 ximacce — 34 gaca (1 yac B Hezeno).

COIAEPKAHUE OBYUYEHUA

10 KJTACC

[IpeacraBinenrie JaHHBIX C MOMOHIIbIO Tabmuu W jguarpamm.  CpenHee
apudpmeTnyeckoe, MearaHa, HanOobIlIee U HAUMEHbIIIEe 3HAUCHHUsI, pa3Max, JUCIIEPCHS
Y CTaHJAPTHOE OTKJIOHEHUE YUCIIOBBIX HA0OPOB.

Cny4aliHble SKCIEPUMEHTHI (OMBITHI) W CiIy4allHbIe COOBITHA. DJIEMEHTapHbIC
coObiTust  (Mcx0ibl). BeposSsTHOCTH cllydallHOro COOBITHSA. bBIWM30CTh  YacCTOTHI
U BEpPOSTHOCTU COOBITHI. CiydailHble OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Onepauun Hajg COOBITUSAMU: IME€peceueHHue, OOBEIUHEHHE, MNPOTUBOMOJIOKHBIC
coObITus. Jlnarpammel Ditepa. @opMyiia COKEHHs] BEPOATHOCTEH.

VYciioBHasE BEPOSITHOCTb.  YMHOXEHHE BEPOSTHOCTEM. JlepeBo  CiydailHOTO
skcniepuMenTa. @opmyiia mojaHoN BeposiTHOCTU. HezaBrucuMbie COOBITHS.

KomOunaropnoe mpaBuio ymHOxeHus. llepecranoBku u dakrtopuan. Ywucio
coueranuid. Tpeyronbuuk Ilackans. ®opmyna 6unoma HeroToHa.

bunapHbIil ciayyaliHbIl ONBIT (MCHBITAHWE), yCleX W Heyaada. HesaBucumblie
ucnbiTanus. Cepus HE3aBUCUMBIX UCIBITAHUM A0 MepBoro ycnexa. Cepusi He3aBUCUMBIX
UCIIBITAaHUN bepryun.

Cnyuaiinas BennunHa. Pacnipenenenne BeposiTHOCTEN. [narpamMmma pacrpeaeieHus.
[Tpumeps! pactipeneneHuii, B TOM YUCIE, TEOMETPUIECKOE U OMHOMUATILHOE.

11 KVIIACC

UucnoBble XapaKTEPUCTUKU CIYyYAHBIX BEIMYUH: MATEMATHUYECKOE OXHUJAHUE,
JIWCTEPCUd M CTaHAApTHOE OTKJIOHEeHHue. IIpuMepbl NMpPUMEHEHUST MaTEeMaTH4YeCKOTO
OKHJaHMsA, B TOM 4YHCJIE B 3aJladaX M3 IIOBCEJIHEBHOM KHM3HHM. MaremaTudeckoe
OXXHJaHue OWHAPHOM CcllydyallHOW BeTWYMHBI. MaTeMaThuecKoe OXKHUJAHUE CYMMBbI
CIy4yalHbIX BEJIMYMH. MaTeMaTH4ecKoe OXHUJAHUE U JUCIEPCHUs T€OMETPUYECKOTO U
OMHOMUATILHOTO pacIpe/eICHUH.

3aKkoH OOJIBIIMX YHCEN U €r0 POJib B HayKe, MPUpoJie U oOliecTBe. BEIOOpOUHBII
METO/]I MCCJICIOBAaHUM.

[Ipumepsl  HENpEphIBHBIX  CIy4YalHbBIX BeAWYWH. [lOoHSATHE O IIOTHOCTH
pacnpeaeneHus. 3agayd, NPUBOIAIINE K HOpPMalIbHOMY pacnpeaeneHuo. [lonstue
0 HOPMAJIbHOM pacIpeaeICHNM.
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IHNPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kjiacce 00ydaronuics MoayqduT CICAYIOIINE MPEeIMETHBIC
pEe3yIbTaThI:

YUTATh U CTPOUTH TAOJIMIIBI U AT PAMMBI;

OTICPUPOBATh TOHATHUAMH: CpeaHee apudMeTHUYeCKOoe, MeauaHa, HauOoJbllee,
HaWMEHbIIIEE 3HAUCHHUE, pa3Max MacCHBA YUCIIOBBIX JJAHHBIX;

OTEPUPOBATH MOHITUSMHU: CITyYallHBIN SKCIIEPUMEHT (OTBIT) U ClIydaliHOE COOBITHE,
dJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ) CIYy4alHOTO OIbITa, HAXOIUTh
BEPOSITHOCTA B OMBITAX C PABHOBO3MOXXHBIMH CIIyYalHBIMH COOBITHUSMU, HAXOIUThH
Y CPaBHUBATH BEPOSTHOCTH COOBITUN B M3yUYCHHBIX CITyYalHBIX SKCIICPUMCHTAX;

HaxoJuTh W (OPMyIUPOBATH COOBITHSA: TEepeceueHre W OOBECIUHEHHE JTaHHBIX
cOoOBITUM, COOBITHE, TPOTUBOMOJIONKHOE JIAHHOMY  COOBITHIO,  TOJb30BAaThCS
auarpaMmMaMu Jusiepa u GopMyIIon CIIOKEHHUS BEPOSITHOCTEH MPH PEIICHUH 3a]1a4;

OMEpUPOBATh TMOHATUSMU: YCIOBHAsT BEPOSITHOCTh, HE3ABUCUMBIE COOBITHS,
HaxOJHWTh BEPOATHOCTH C IIOMOIILIO TIpaBUJia YMHOXKEHHS, C IIOMOIIBIO JepeBa
CIIy4ailiHOTO OTIBITA;

IPUMEHSITh KOMOWHATOPHOE TPABUJIO YMHOXKEHHMS TpHU pEelIeHUH 3ajad;

OTIEpUPOBATh TOHATHUSIMH: WCIBITAHUE, HE3aBUCUMBIC WCIBITAHUS, CEpHUs
UCIIBITAHUM, YCIIeX U HeyJaua, HaXOJAUTh BEPOATHOCTH COOBITUN B CEpUM HE3aBUCHUMBIX
UCTIBITAHHUI JI0 TIEPBOTO YCIEeXa, HAXOAUTHh BEPOSTHOCTH COOBITUN B CEPUM MCITBITAHUI
bepnyinu;

OTICPUPOBATh MOHATUSAMH: CIydaiiHas BEJIWYWHA, PACTIPE/ICIICHHE BEPOSTHOCTEH,
JauarpamMma pacrpezeieHusl.

K koniry oOyuenust B 11 kjacce oOydaronuiicss NoJy4uT CAEAYIOINE IPEAMETHBIC
pe3ybTaThl:

CPaBHUBATh BEPOATHOCTU 3HAYEHUN CIIyYaWHOW BEJIMYUHBI IO PACHPEAECIEHUIO WU
C IIOMOILIBIO TUATrPaMM;

ONEPUPOBATH MOHATUEM MATEMATHUYECKOTO OKHJAHWS, MPUBOJIUTH IIPUMEPHI, KakK
IPUMEHSIETCS ~ MAaTeMaTH4YEeCKOE  OXHMIAHUE  CIIy4YalHOM  BEJIIMYMHBI  HAXOJHUTh
MaTeMaTU4YECKOE 0KUJAHUE 110 JAHHOMY PACIPEACIICHUIO;

UMETh TMPEACTABICHHE O 3aKOHE OOJBIINX YHCET;

UMETH IIPEJCTABICHUE O HOPMAJIBHOM PaCIpEIEICHUN.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HanmenoBanue paznena  |KonudectBo OCHOBHOE cOJIEpKaHHE OcHOBHBIE BUJIbI AEATETBHOCTH
(Tembl) Kypca 4acoB oOyyJarouuxcs
[IpencraBiieHUE TaHHBIX 4 [IpencraBnenne naHHBIX C HOMOIIBIO N3BaexkaTh nHGOPMAUIO U3 TAOJIHII
Y OlKCaTeNbHas CTATUCTUKA tabmaun 1 quarpamm. CpenHee U Marpamm, MCIoJIb30BaTh TaOJIUIIbI
apu(pMeTHIECKOE, MEINaHa, Y JMarpaMmbl Ul TPEACTaBIICHUS
HauOoJIbIIIEE U HAUMEHbBIIIEE CTaTUCTUYECKUX JaHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCHs, Haxoauthb onucarenbHbIe
CTaHJIAPTHOE OTKJIOHEHUE YU CIIOBBIX XapaKTEPUCTUKH TAHHBIX.
HaObOpOB BoiaBUraTh, KpUTUKOBATH
TUNOTE3bl O XapaKTepe CIIyYanHON
V3MEHUYHMBOCTH U ONIPECIISIONINX €€
(dakTopax
Ciy4aiiHbI€ OIIBITHI 3 Crny4aiiHble SKCTIEpUMEHTHI (OTIBITHI) BrigensiTb Ha NpuMepax ciiyyaliHbIe

U CIIy4aiiHbIe COOBITHA,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOJIaMU

U CIy4YailHbIe COOBITHSI.
DnemMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTh Ci1ydaifHOTO COOBITHS.
BepostHOCTH COOBITHIA B OTTBITAX

C PaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSMH.
[Ipaktruueckas pabora

COOBITHSI B OITMCAHHOM CITy4aifHOM
OTIBITE.

DopMyJTHPOBATH YCIOBUS IPOBEACHUS
CIIy4alHOrO OIBITA.

HaxoauTh BEpOSITHOCTH COOBITHIA

B OIIBITaX C PaBHOBO3MOKHBIMH
HCXO/IaMHU.

MoaeaupoBaTh ONBITHI

C pPaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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UCXOJIaMH B XOJI€ TPAKTUICCKOMN
paboThI

Onepanuu HaJy COOBITUSIMU,
CJI0KEHHE BEPOATHOCTEN

Omnepanuu HaJ COOBITUSMU:
nepeceueHue, 00beIMHEHUE COOBITHH,
MPOTUBOIOIOKHBIE COOBITHS.
Huarpammel Diinepa. Dopmyia
CJIO’KEHMS BEPOSITHOCTEN

Hcnoab3oBaTh 1uarpaMMbl Diiiepa
Y CJIOBECHOE OMMCAaHKE COOBITUI
U1t GOPMYJTUPOBKHU M M300pKEHUS

O6’I>€,Z[I/IH€HI/I}I U IMCPCCCUCHUA COOBITHIA.

Pemathb 3a1aum C UCIOJIb30BAHUEM
(bopMyIIBI CIOKEHHUS BEPOSTHOCTEH

Y ci10BHast BEPOSITHOCTD,
JIEPEBO CIIyYaHOIO OMBITA,
dbopmyia nmoaHoM
BEPOSITHOCTH

Y HE3aBUCHUMOCTh COOBITUI

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHHE
BEPOSITHOCTEN. J[epeBo CiaydaliHOTO
skcniepumenTa. Gopmyiia oJIHOU
BeposaTHOCTH. He3aBucumble cOOBITHS

Pemath 3agaum Ha HaX0XKICHUE
BEPOSATHOCTEU COOBITHIA, B TOM YUCIIE
YCJIOBHBIX C MIOMOIIBIO JIEpEBa
CIIyYalHOTO OMBITA.

Onpenensitb HE3aBUCUMOCTb COOBITUI
1o ¢hopmyJie U O OpraHU3aINU
CIIy4alHOr0 ONbITa

DJIeMEeHThl KOMOUHATOPUKHU

KoMOuHaTopHoe npaBuio
yMHOXkeHus. [lepecTaHOBKM

u axropuan. Yuciao coueranuii.
Tpeyronpnuk [Tackana. @opmyiia
ounoma HproToHa

Hcnonb30BaTh TPaBUIO YMHOKCHUS
JUTSL TIEPEUNCIICHUS COOBITHIH

B CJIY9aifHOM OITBITE.

[Moan3oBaTbest hopmyion

U TpeyronbHukoM [lackans

IUIS OTIpE/ICTICHUS YUCIIa COUETaHUH

Cepuu nociie10BaTEIbHBIX
UCIILITAHUN

bunapHbBIi CITy4alHbBIN ONBIT
(ucnpITaHue), yceX M Hey1aua.
HezaBucumele ucnbitanus. Cepust
HE3aBUCHUMBIX UCIIBITAHUMN JI0 IEPBOTO

Pa30uBaTh CI10’KHBIE SKCIIEPUMEHTHI
Ha OT/AEJIbHbIE UCIIBITAHUS.
OcBanBaThb NOHATHS: UCTIBITAHUE,
cepHsl HE3aBUCHUMBIX MCIIBITAHU.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnblTaHui beprym.
[IpakTrueckas pabora

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIHL]

IIpuBoAMTH NPpUMeEPHI CEpUi
HE3aBUCHUMBIX HCIIBITAHU.
PemaTe 3aga4um Ha NOUCK
BEPOSTHOCTEH COOBITHI B CEpUH
WCOBITAaHUN 10 IEPBOTO yCIexa

U B CEpUAX UCHBITAaHUN bepHyIu.
HM3yuyarh B X04€ NPAKTHYECKOMN
PadoThI C UCIIOJb30BAHUEM
AJIEKTPOHHBIX TAOJIHUI] BEPOSTHOCTU
COOBITHH B CEpUSIX HE3aBUCUMBIX
HUCTIBITAHUI

CryyaliHble BEJIMYUHBI
Y pacIpeiesIeHUs

CnyyaiiHas BeJIMYMHA.
Pacnipenenenue BeposTHOCTEM.
Huarpamma pacnpenenenus. Cymma

H IIPOU3BCACHUC CJIy‘IaI\/’IHBIX BCIINYHH.

IIpumepsl pacupeneneHuil, B TOM
YUCIIe TEOMETPUYECKOE
U OMHOMMATILHOE

OcBauBaTh NOHATHSA: CITydaiiHas
BEJIMYMHA, paclpeesieHue, Tadnuia
pacrpeneneHus, [uarpamma
pacipeneneHusl.

IIpuBoauTH NpUMeEpHLI
pacnpenesneHnid, B TOM YHCTIE
reOMETPUYECKOTr0 U ONHOMUAIBHOTO.
CpaBHuUBATB pacIpeiencHus
CIIy4YalHbIX BEJIMYNH

Haxoaurthb 3Ha4€HNS CyMMBI

U MIPOU3BEIEHUS CIIyYalHbIX
BEJINYUH.

CTtpoutb u pacno3HaBaThb
rCOMETPUICCKOS 1 OMHOMHUAIILHOE
pacrpeneneHue
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[ToBTOpenue, 06001IEeHNE, 5 OnucarenbHast CTaTUCTHKA. IHoBTOPATHL N3yUYEHHOE
CHCTEMATHU3ALUs 3HAHUI City4aiiHble ONIBITHI U BEPOATHOCTH Y BBICTPAUBATh CUCTEMY 3HAHHUM
ciy4yailHeIX coObITUH. Onepanuu
HaJ COOBITUSMU. DJIEMEHTHI
KOMOWHATOPHUKH, CEPUH HE3aBUCUMBIX
VCTIBITAHUI
OBIIEE KOJIMYECTBO 34
YACOB IT1O ITPOI'PAMME
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11 KUIACC

Haumenosanue paznena  |Konnuectso OCHOBHOE COZIEp)KAHNE OcCHOBHBIE BUJIBI ACSATEIBHOCTH
(Temnl) Kypca 4acoB 00y4aromuxcs
MaremaTn4eckoe OKHUTaHNE 4 [IpuMepb! NprMeHEHNS OcBauBaTth IOHATHE MATEMATUYECKOTO
CIIy4allHOM BEJIMYMHBI MaTEMaTUYECKOT0 OXKUAAHUS OKUJaHMSL.
(cTpaxoBaHme, TOTEpPES). IIpuBoaAUTH U 00CYXKAATH IPUMEPDI
MaTtemMaTn4yeckoe 05KHIaHUE CYMMBI IPUMEHEHUSI MATEMAaTUYECKOTO
CIIy4allHbIX BEJIUYMH. OKUJaHMSL.
MatemaTn4yeckoe 0KHIaHue BbI4ncjasiTb MATEMaTHYECKOE
reOMETPUYECKOTr0 U OMHOMHUATIBHOTO OKHJaHUE.
pacnpeneseHun Hcnoab3oBath NoHsATHE
MaTEMaTUYECKOT O OXKUAAHUS
Y €T0 CBOMCTBA IIPU PELICHUHN
3a/1a4.
Haxoauth 1o u3BecTHBIM QopMyJIaM
MaTEMaTUYECKOE OKUJIAHUE CYyMMBI
CITy4allHBIX BEJTUYMH.
HaxoauTsb 1o u3BecTHBIM (hopmyiaMm
MaTEMaTUYECKHUE 0KUIAHUS
CIIy4allHbIX BEJIMYMH, UMEIOLIUX
reOMEeTpUUYECKOEe U OMHOMHUAIbHOE
pacrpeneeHus
Jucnepcus u cTaHAapTHOE 4 Jucnepcus u ctaHgapTHOE OcBauBaTh MOHATHA: JUCTIEPCHS,

OTKJIOHEHUE CITy4allHON
BEJINYMHBI

OTKJIOHEHME. Jlucnepcun
reOMETPUYECKOTO 1 OMHOMHAIBHOTO

CTaHJApPTHOE OTKIIOHEHUE CITy4YallHOU
BEJIMYMHBI.
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pacrpezeneHusl.
[TpakTuueckas pabora

C HICTIOJI30BAaHUEM JJICKTPOHHBIX
TaOJINL]

Haxoautsb nucnepcuio

10 paclpeIeSICHHIO.

HaxoauTh 10 U3BECTHBIM
dbopmysiaMm TUCTIEPCHUIO
T€OMETPUIECKOTO 1 OMHOMHAIBHOTO
pacmupeneneHus, B TOM YHCIIE B XO/I€
NPaKTHYECKON paboThI

C HCTIOJL30BAHUEM DJICKTPOHHBIX
Ta0JIHII

3aK0H OOJIBIIINX YHUCE

3akoH OoJbIuX ynces. BoiOopouHbIi
METOJl UCCIIEJOBAHUM.

[IpakTuyeckas pabora

C UCTIOJIB30BAHUEM DIIEKTPOHHBIX
TabIInI

3HAKOMUTBCH C BEIOOPOYHBIM
METOZOM HCCIIEI0OBAHNS COBOKYITHOCTH
JTAHHBIX.

H3yuarth B X0/1€ MPaKTUYECKOMN pabOThHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
TaOJIUI IPUMEHEHNE BBIOOPOYHOTO
METOJA UCCIENOBAHU

HenpepriBHbIE cityyalinbie
BEJIMYMHBI (pacnpeieseHus )

[Iprmepsl HeNPEPBIBHBIX CIyYanHbIX
BeJIMYUH. DYHKIUS TIOTHOCTH
pacnpenenenusa. PaBHomepHoe
pacnpeielieHUe U €ro CBOMCTBA

OcBauBaTthb NOHATHS: HENIPEPHIBHAS
Cly4aiiHasi BeJINYMHA, HETIPEPBHIBHOE
pacmpenenenue, GyHKIHS MIIOTHOCTH
BEPOSTHOCTH.

IIpuBOAMTH NTPUMEPHI HEMTPEPHIBHBIX
CJIIy4YalHBIX BEJINYMH.

HaxoauTb BEpOSTHOCTH COOBITHIA

10 AaHHOW (PYHKIIMU TIIIOTHOCTH, B TOM
YUCJIE PABHOMEPHOTO PaCIIpENEIEHUS
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HopmanbHoe pacnipenenenue 2 3agauu, NpUBOAIINE K HOpMAIbHOMY | (OCBaMBATh IOHATHS: HOPMAJIbHOE
pacnpenenennio. OyHKIus pacrpeienieHue.
IJIOTHOCTH U CBOMCTBA HOPMAJILHOTO Bb1eJTh 110 ONKUCAHUIO CITyYalHbIE
pacrpeeneHus. BEJIMYMHBI, paCIIPE/ICTICHHbBIC
[IpakTrueckas pabora 10 HOPMAJIBHOMY 33aKOHY.
C MUCTO0JIb30BAaHUEM BJICKTPOHHBIX IIpuBoauTH NpUMeEPHI 3374,
Ta0JIHI] MPUBOISIIIUX K HOPMAJIbHOMY
pacrnpeeIeHuUIO.
HaxoauTh 4nCIIOBbIE XapaKTEPUCTUKHU
HOPMAJIBHOTO PacCIpeieICHUs
10 U3BECTHBIM (pOpPMYIIaMm.
Pemars 3a71a4u, CBSI3aHHBIC
C IPUMEHEHUEM CBOMCTB HOPMAITBHOTO
pacnpencneHnii, B TOM YUCIIe
C UCTI0JIb30BAHUEM AJICKTPOHHBIX
Ta0JIHI]
[ToBTOpenue, o600IIeHNE 19 IIpencraBieHue TaHHBIX C TOMOIIIBIO [ToBTOPSATH N3YUEHHOE 1 BHICTPAUBATH

U CUCTEMATU3AIINS 3HAHUI

Ta0JIMI] U TUarpaMm, OnucaTeabHas
CTaTUCTUKA, OMBITHI

C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIUHCJICHHE BEPOSTHOCTEH COOBITHIA
C MpUMEHEHHEM (HOpMYI

U TpauuecKux MEeTO0B
(xoopauHaTHas psiMasi, 1IepeBo,
nuarpamma Jusepa), CiiydaiHbie

CHUCTEMY 3HAHHUU
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BEJINYMHBI U paCTIPEICIICHHUS],
MaTEMaTUYECKOE OKUAaHUE
CIIy4YalHOMW BEJTMYHUHBI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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INEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 110 KJIACCAM
MNPOBEPAEMBIX TPEGOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOI NPOI'PAMMBI CPEJJTHET'O OBLIET'O
OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA ITO MATEMATHUKE

B ¢denepanpHbIX M peruoHANBHBIX TMPOIEAYpax OIEHKH KadecTBa 00pa3oBaHUs
UCIOJIb3yeTCsl mepeyeHb (KoAUGUKATOP) paclpeiesieHHbIX M0 KiaccaM IMPOBEPSeMbIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHOM MPOTpaMMBbI

CpE€aHCro O6HICFO O6pa?>OBaHI/I$I H DJICMCHTOB COACPIKAHUS IO MAaTEMATHKE.

10 KUIIACC
IIpoBepsieMmble TpeOOBaHMSI K Pe3yJIbTATAM OCBOEHHUSI OCHOBHOM 00pa30BaTeILHOM
MporpaMMmblI
Kon [IpoBepsieMble PeAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOMU
IPOBEPSIEMOTO o0pa3zoBaTeILHON MPOrpaMMBbI CPETHETO 00IIIeT0 00pa30BaAHUS
pe3yJnbTara
1 Yucna v BBIYUCIICHUSA
11 OnepupoBaTh MOHITUSMHU: PAIIMOHAIBHOE U JICUCTBUTEIBLHOE YUCIIO,
' OOBIKHOBEHHASI M IECATUYHAS JPOOH, MPOIEHTHI
12 BoimonusaTe  apudmernyeckue  Onepaldd ¢ palUdOHAIBLHBIMU
' U JICHCTBUTEIILHBIMHU YHCIIAMU
13 BoinonHsaTe npuOMMKEHHBIE BBIYHMCICHHUSA, UCIOJIb3Yys IpaBHiia
' OKpYTJICHHUS], IeJIaTh MPUKUIKY U OLEHKY Pe3yJIbTaTa BEIYUCICHUI
OnepupoBaTh MOHATUSIMH: CTEMNEHb C IEJbIM  MOKa3aTeseM,
cTaHaaptHas ¢GopMa 3amucH JACHCTBUTEIBHOTO YHCIA, KOPEHb
1.4 HATypaJbHOW CTETNEHH; UCIOJIb30BaTh MOAXOMISANIYI0 (GOpMYy 3alKCH
NEUCTBUTENBHBIX YHUCEI [JJIs PENIeHUsT MNPaKTHYECKUX 3ajay
U TIPEJICTABIICHUS JAHHBIX
OnepupoBatTh NOHATUSIMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOTO
1.5 yIJIa; MCIOJIb30BaTh 3alMCh MPOU3BOJILHOTO yTrila 4epe3 OOpaTHbIC
TPUTOHOMETpUUYECKHE PYHKITUU
2 YpaBHEHHS U HEPABEHCTBA
OnepupoBath MOHATUSIMH: TOXKJIECTBO, YpPAaBHEHHE, HEPABEHCTBO,
2.1 1esnoe, palMoHalIbHOE, UPPALMOHAIBLHOE YpPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpPaBHEHHUE
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Bremonaate  mpeoOpa3oBaHUS TPUTOHOMETPUYECKHUX — BBIPAKEHHI

2.2
Y pelIaTh TPUTOHOMETPUYCCKUE YPABHCHHUSI
BoInonHATH npeoOpa3oBaHus ENbIX, palMOHAIBHBIX U
23 HUPPAIMOHATFHBIX BBIPAXKEHUN W PEIIaTh OCHOBHBIC THUIIBI IIENBIX,
paIMOHAIBHBIX ¥ HPPAITMOHAIBHBIX YPaBHCHUN U HEPaBEHCTB
24 [IpumeHsTh ypaBHEHHUS U HEPABEHCTBA JUIsl PEIICHUS MAaTeMaTHUYECKUX
' 3a/1a4 U 3a7a4 U3 pa3InuHbIX 00JacTel HayKU U peaIbHOM KU3HU
MoaenupoBaTh pealibHble CUTyalluu Ha SI3bIKE aJireOpbl, COCTABIISTH
2.5 BBIPAYKEHUS], YPaBHEHHsI, HEPAaBEHCTBA IO YCJIOBHIO 3a1a4H, UCCIIEA0BATh
MOCTPOEHHBIE MOJIEIH C UCTIOIb30BAHUEM aIllapaTa anreopsl
3 OyHKIMHU U rpaduKu
OnepupoBarh NOHATUAMHU: (PYHKUUS, CIOCOOBI 3aJaHUs (DYHKIIMH,
3.1 00JlacTh OMpENENICHUs] U MHOXKECTBO 3HA4YeHUW (PyHKIMH, Tpaduk
GbyHKIIMY, B3aUMHO 00paTHbIE (QYHKIIHH
10 OnepupoBaTh MOHATHUSIMU: YETHOCTh M HEYETHOCTh (DYHKIMH, HYJIH
' (GyHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBath rpaduku GyHKITHH 715 peIIeHUs] ypaBHEHUIMA
34 Ctpouth M uMTaTh TpadUKU JUHEHHOW (PYHKIUHU, KBaAPATUYHOU
' (yHKUMU, CTENEHHON (PYHKIMHU C LENbIM MTOKa3aTeIeM
Ucnonb3oBath rpaduku (QyHKIUN 71 HCCIEIOBaHUS MPOLECCOB
15 ¥ 3aBUCUMOCTEH TIPU PEUICHUH 3a/1a4 U3 JIPYTUX YUYeOHBIX MPEAMETOB
' U peajlbHOW >KM3HH, BBIpaXKaTh (QOpMyJaMU 3aBUCUMOCTH MEXKITY
BEIMYMHAMU
4 Hauvana maTemaTudeckoro aHaamnsa
41 OnepupoBaTh MOHATUSIMH: TOCIEIOBATENBHOCTD, apupMeTHYecKas
' ¥ TEOMETPUIECKas MPOTPECCUHU
OnepupoBaTh MOHATUAMU: OECKOHEUHO YOBIBAIOIIAsi TEOMETPpUYECKast
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBAIOIEH TIeoMEeTpUYECKOn
IPOrpeccuu
4.3 3ajaBaTh MOCIIEIOBATEIILHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh  CBOWCTBAa MOCIENOBATEIIBHOCTEM W IPOrPECCUN
' JUTSL pEIICHUST PeasIbHBIX 3a7a4 MPUKIIATHOTO XapaKkTepa
S MHoxecTBa U JIOTUKa
5.1 OnepupoBaTh NOHITUSAMU: MHOKECTBO, ONIEpPAIIUU HAJl MHOYKECTBAMU
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5.2

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armmapaT IJis OMHCAHUS
pEaNbHBIX TPOIECCOB W SBJIICHWNA, TIPH PEIICHUH 33Jad U3 JAPYTHX
y4eOHBIX MPEMETOB

53

OnepupoBaTb MOHATHSMHU: ONpEACIIEHUE, TEOpeMa, CIIECJACTBUE,
JI0Ka3aTeJIbCTBO

TGOPI/IH BCpOHTHOCTeﬁ H CTaTHCTHKA

6.1

Yurath n CTPOUTH Ta6JII/IIH>I U JuarpaMmbl

6.2

OnepupoBaTh TOHATHUSMHU: CpenHee apudmeTudeckoe, MeauaHa,
HauOoJibIliee, HAaUMEHbIIIEE 3HAYEHHE, pa3Max MacCHUBa YHCIOBBIX
JTAHHBIX

6.3

OnepupoBaTh MNOHATHSAMHU: CIy4YallHBII  SKCIEPUMEHT  (OIBIT)
U ciy4yaliHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIN
UCXOJ) CIIy4allHOTO OIbITA; HAXOAUTh BEPOSTHOCTH B OIBITAX C
PAaBHOBO3MOXHBIMH  CIyYaWHBIMU  COOBITUSAMH,  HaXOAUTh U
CpPaBHUBATh BEPOSTHOCTH COOBITUA B H3YYEHHBIX CIy4YalHbIX
JKCIIEPUMEHTAX

6.4

Haxonute u hopmynupoBaTh COOBITHS: TIEpeceueHrne U 0O0beIMHEHUE
TaHHBIX COOBITUH, COOBITHE, TPOTUBOTIOIOKHOE TaHHOMY COOBITHIO;
MOJIb30BaThC AUarpaMMamMu Oiiepa U (HOPMYJION  CIIOKEHUS
BEPOATHOCTEH MPH PEIICHNUHU 33724

6.5

OnepupoBaTh MOHSATUSMH: YCJIOBHAs BEPOSITHOCTh, HE3aBUCHUMBIC
COOBITHS; HAXOJUTh BEPOSITHOCTH C MOMOIIBIO MPaBUIIa YMHOXKEHHS,
C IOMOIIIBIO JIEPEBA CIYYaTHOTO OMbITA

6.6

[IpumMeHsATh KOMOMHATOPHOE MPABHJIO YMHOXKEHHUS IPU PEIICHUU
3a1a4

6.7

OnepupoBaTh MNOHATUSMH: HUCIIBITAHWE, HE3aBUCUMBIE HCIIBITAHUS,
cepus UCTIBITAaHUM, yCIIeX U Hey1aua; HaXOJAUTh BEPOSITHOCTU COOBITHI
B CEpHUH HE3aBHCUMBIX HCIBITAHUM 10 IIEPBOr0 YCIIEXa, HAXOAWUTh
BEPOSITHOCTU COOBITUH B cepuM UcTbITaHui bepHymin

6.8

OnepupoBarh NOHATHAMH: CIy4dailHas BEJIWYWHA, PACIpPEICIICHHUE
BEPOSITHOCTEH, JUAarpaMMa pacIpereleHus

I'eomerpus

7.1

OHCpI/IpOBaTI) IMOHATHUAMM: TOYKA, IIPpAMasd, IIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX IPH
pELIEHNN TeOMETPUYECKHX 3a1a4
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7.3

OrnepupoBaTh NOHATUSMU: MAPATUICIBHOCTh U MEPIEHIUKYJISIPHOCTD
MPSAMBIX U TJIOCKOCTEN

7.4

KnaccudunmpoBaTts B3auMHOE pacioyIOKEHUE MPSMbBIX U MIIOCKOCTEH
B IIPOCTPAHCTBE

7.5

OneprpoBaTh NOHATUSAMM: IABYIPAHHBIM YTOJ, TPaHW ABYTPAHHOTO
yria, pedpo ABYIPaHHOTO yria, JUHEHHBIA yrosl BYIpaHHOTO YIJIa,
rpaayCHasi Mepa ABYTPAHHOIO yrjia

7.6

OHepI/IpOBaTb IMOHATHAMU: MHOT'OI'PaAHHUK, BBIHYKHBIfI )51 HGBBIHYKHBIﬁ
MHOT'OI'PAHHMK, 3JICMCHTBI MHOI'OI'DAHHUKA, HpaBI/IJII)HHﬁ MHOT'OI'PaHHHK

7.7

Pacno3naBaTh OCHOBHBIE BU/Ibl MHOTOIPAHHUKOB (TMpaMu/ia, Mpu3Ma,
IPsIMOYTOJIbHBIN Tapaliiesienunei, Kyo)

7.8

KnaccudunmpoBarb MHOTOrpaHHHKH, BbBIOMpasi OCHOBAHMS IS
knaccuukanuy  (BBIYKIIBIE W HEBBINYKIbIE MHOTOTPAHHHKH,
MPaBUJIbHBIE MHOTOTPAHHUKHU, TMPSAMBIE W HAKIOHHBIE MPU3MBI,
napasuieJeune bl

7.9

OHCpI/IpOBaTB IIOHATHUAMM: ceKymias IIIIOCKOCTB, CCUYCHUC
MHOTI'OI'PaHHHUKOB

7.10

OOBICHATH IMPUHIMUIIBI ITOCTPOCHHA CEUYCHUU MHOT'OT'PAHHUKOB,
HUCIIOJIBb3Yys MCTO CJICI0B

7.11

CtpouTh ceueHUs MHOTOIPAHHMKOB METOJIOM CJIEJIOB, BBINOIHAThH
(BBIHOCHBIE) TIJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTBIX OOBEMHBIX
Guryp: Bua cBepxy, COOKy, CHU3Y

7.12

Pematsp 3ala4yl Ha  HaXOXIACHHC TCOMCTPHYCCKHUX  BCIMYHH
110 o6pa3uaM HJIK aJITOpUTMaM, IMIPUMCHSAA N3BCCTHBIC dHAJIUTHYICCKHC
MCTOJAbI IIpW PCHICHHMU CTAHAAPTHBIX MATCMAaTHUYCCKUX 3aJad
Ha BBIYHUCJICHUC paCCTOHHI/Iﬁ MCXKOY ABYM:A TOYKaMH, OT TOYKH
a0 HpHMOﬁ, OT TOYKHM OO0 INIOCKOCTH, MCKAY CKPCIIUBAOIMIMMUCIA
IMPAMBIMHA

7.13

Pematn 3aJla4u  Ha  HaAXO0XIACHUC T'COMCTPHYCCKHUX  BCIMYHH
I10 06pa311aM HJIA aJITOpUTMaM, IMMPUMCHAA U3BCCTHBIC dHAJIUTHYICCKHC
MCTOAbBI IIPH PCHICHHMM CTAHAAPTHBIX MATCMATHUYCCKHUX 3alddd
Ha BBIYHUCJICHUC YTJIOB MCKAY CKPCIIHUBAIOIMUMUCA IIPAMBIMU, MCKIY
HpSIMOI?I " IINIOCKOCTBIO, MCKIY IINIOCKOCTAMMU, ABYI'PAHHBIX YIJIOB

7.14

Beruucnars oO0beMbl M IUIOMIAAM TMOBEPXHOCTEH MHOTOTPaHHUKOB
(npuzma, mnupamMuAa) C OpUMEHEHHUEM  (HOpMyJ, BBIYUCISTH
COOTHONICHHSI MEXIy TUIOMIAASIMH TOBEPXHOCTEH, 0ObeMaMu
O0I00HBIX MHOTOI'PAaHHUKOB
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OnepupoBaTh NOHATUAMHU: CUMMETPHUSL B MPOCTPAHCTBE, LEHTP, OCh
U IUIOCKOCTh CHUMMETPHUM, LEHTP, OChb U IUIOCKOCTb CUMMETPUU

burypsl

7.16

N3Bnekats, mpeoOpa3oBBIBaTh M HHTEPIPETUPOBATH HHPOPMAIIUIO
O TMPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYypaxX, MPEACTABICHHYIO
Ha YepTekKax U pUCyHKaX

7.17

[IpumeHnsTh reOMETPUYECKUE bakTbI U1 peleHus
CTEPEOMETPUYECKUX 3a/1a4, MPEANOJAralolInX HECKOJIBKO IIaroB
pEIlIeHHUs], €ClIM YCIIOBUS PUMEHEHHUs 3a1aHbl B ABHOU (popme

7.18

IIpumensaTs npocrermme nporpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

7.19

[IpuBOINUTH MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE
Y )KM3HH, PACTIO3HABATh MPOSBIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHsATh MOMy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHaJIUu3UpPOBaTh
peanbHbIE CUTyallud U MPUMEHSATh M3YUYCHHbIC MOHSATHS B MPOLECCE
MOKWCKA pEUICHUsI MaTeMaTH4eCKu CPOpMYyJIHPOBAHHON MPOOIEMBI,
MOAENUPOBATh  pEalbHbIE CUTyallud Ha S3BIKE T'€OMETPHH,
UCCJIeIOBaTh  TOCTPOEHHBIE  MOJEIU  C  HCIOJIb30BAHHEM
reOMETPUYECKUX TMOHATUM W TEOpEM, armapara ajiredpbl, pemarb
MPaKTUYECKHUE 3a7a4M, CBSI3AHHBIE C HAXOXKICHHUEM I'€OMETPUUYECKUX
BEJIMYUH

IIpoBepsieMble 3J1eMEeHTHI COiePsKAHUS

Kon

[IpoBepsiemMblii 2JIEMEHT COJIepKaHus

1

Yucna U BEIUUCIIEHUS

1.1

Pannonanpabie yncina. OOBIKHOBEHHBIE U JACCATUYHBIC JAPOOU, MPOIICHTHI,
OECKOHEUHbIE TMEepUOAUYECKHE JApodu. ApudMeThyeckue Omneparuu
C palUOHAIBHBIMM YHCJIAMH, MNPeoOpa30oBaHUSI YHCIOBBIX BBIPAKECHHI.
[Ipumenenue npoOeld M MPOLIEHTOB MJIA PELICHUS NPUKIAJHBIX 3a/1a4
Y3 PA3JIMYHBIX OTPACIIEN 3HAHUU U PEAIbHOU KU3HU

1.2

JeuncTButenbHble 4ucia. PanvoHambHbIE W HppalMOHAJIBHBIE YHCIIA.
Apudmernueckue omepanuu C JICUCTBUTECIILHBIMU YHCIaMU.
[TpuGnmKkeHHbIE BBHIYMCIICHUS, MPABWIa OKPYIJICHUS, TIPUKUAKA U OICHKA
pe3yyibTaTa BEIYMCICHUM
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Cremmenp ¢ 1mensiM  TokazaTteneMm. CranmapTHas ¢Gopma  3amucH
JNEHUCTBUTEILHOTO 4YHCia. Mcmonap3oBaHue moaxojsmied (Gopmbl 3amvcu

1.3 N
JNEUCTBUTENBHBIX  YHMCENI  JJIA  PEIICeHUS  MPAKTUYECKUX  3a]ay
U TIPEJICTABIICHUS TaHHBIX
14 ApudmeTnaeckuii KOpPEHb HaTypaJbHON CTEIICHMU. JevictBust
' C apu(PMeTHUECKUMU KOPHSIMHU HATypaJbHON CTEeHH
L5 CuHycC, KOCUHYC M TaHT€HC YHUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC,
' apKTAHT€HC YKCIIOBOTO apryMEeHTa
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 ToxxaecTBa ¥ TOXKIACCTBEHHBIEC TPEOOpa30BaHUS
29 [Ipeobpa3zoBanue TPUTOHOMETPUUECKUX BBIPAKCHHUIA. OcHOBHBIE
' TPUTOHOMETPUUECKHE (POPMYIIBI
73 VYpaBHeHUE, KOpeHb ypaBHEHHs. HepaBEeHCTBO, pElIEHHE HEPABEHCTBA.
' Meton uHTEpBaIOB
24 Pemenue nenbix 1 1poOHO-pallMOHATBHBIX YPABHEHHM U HEPABEHCTB
2.5 Pemenne nppalnOHAIbHBIX YPABHEHUM U HEPABEHCTB
2.6 Pemienne TpuroHOMETpUUECKUX ypaBHEHUM
57 [IpuMeHeHue ypaBHEHUM U HEPABEHCTB K PEIICHUIO MaTEMAaTUUECKUX 3a1a4
' Y 3a]1a4 U3 PA3JIUYHbIX 00JIaCTe HAYKH U PEabHOU KU3HU
3 OyHKIUYU U rpapuKu
31 Oynkuust, crmocoObl 3amanus ¢yHKuuu. [paduk dyskuu. Bzanmuo
' oOpaTtHble (QYHKITUN
30 OO6unacTb onpeneneHus 1 MHOKECTBO 3HaUeHU GpyHkimu. Hynu dyHkmm.
' [IpomexyTKH 3HAKOTIOCTOSHCTBA. YeTHBIC U HEUETHBIC (PYHKIIUU
33 CremnenHast QyHKIUS ¢ HATYpaJbHBIM H IIETBIM TMOKa3aTeneM. Ee cBoiicTBa
' u rpaduk. CBolicTBa U rpa@uK KOPHS N-OM CTENEHU
34 Tpuronomerpuueckasi OKPYXKHOCTb, OINpEACICHUE TPUTOHOMETPUUECKUX
' (GyHKIHA 9UCIIOBOTO apryMEHTa
4 Hauaa MaTremaTryeckoro anaimsa
41 [TocnenoBarenbHOCTH, CHOCOObI 3aJJaHus NOCJIEA0BATENBHOCTEM.
' MOHOTOHHBIE MOCIIEIOBATEILHOCTH
Apudmernueckas u reomeTpuueckas nporpeccuu. beckoneuno yowiBaroias
4.2 reomerpudeckas  nporpeccus. CymMma  OeckoHeyHO  yObIBaromei

reoMeTpuyeckoil  mporpeccur.  PopMyna  CIOXKHBIX  IMPOLIEHTOB.
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Hcnonb3oBaHue IPOrpecCHM ISl PELICHMS PEATIbHBIX 3a/1a4 MPUKJIIAHOTO
Xapakrepa

MHOX€ECTBA U JIOTHKA

5.1

MHoxecTBO, onepauuu HajJ MHOXkecTBamu. Jluarpammel Jitiepa — BeHHa.
[IpumeHeHnE TEOPETUKO-MHOXKECTBCHHOTO — ammapara Uil ONUCaHUS
peabHBIX MPOIECCOB U SIBJICHUM, MIPU PEILICHUH 3a7a4 U3 JIPYyTUX yu4eOHBIX
IIPEAMETOB

5.2

OHpeI[CJ'ICHI/Ie, T€OopEMa, CIICACTBUC, 1OKA3ATCIbCTBO

TGOpI/IH BepOHTHOCTeﬁ M CTaTHUCTHUKA

6.1

[IpencraBnenne naHHBIX C MOMOMmIbI0 Tabmui u auarpamm. CpenHee
apudMeTHIeCcKoe, MeuaHa, HauOoJbIlIee U HAMMEHBIIIEE 3HAUCHUS, pa3Max,
JUCTIEPCHS M CTAHIapPTHOE OTKIIOHEHUE YUCIOBBIX HAOOPOB

6.2

CrayuyaiiHple  SKCIIEpUMEHTHI  (OMBITBI) W CIOy4yallHble  COOBITHS.
DneMeHTapHble COOBITHUS (MCXO/bl). BeposSTHOCTH CIy4ailHOrO COOBITHSL.
brnuzocte 4YactoTel M BeposSTHOCTH cOObITHH. Clly4ailHble OIBITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. BeposTHOCTH COOBITHIA
B ONBITaX C PAaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepannu HaJ, COOBITHSMU: TIepeceueHue, 00beAMHEHNE, TPOTUBOMOIOKHBIC
coObITus. Jnarpammel Ditsiepa. @opmyiia cloKEHUs BEPOATHOCTEH

6.4

YcinoBHas BEPOSATHOCTb. Y MHOKEHHUE BEPOSATHOCTEH. JlepeBO CiydalHOTO
skcriepuMenTa. dopmyiia MoaIHOM BepossTHOCTH. HezaBucumbie COOBITHS

6.5

KomMOunaTopHoe npaBuio ymHoxxenus. [lepecrtanoBku u ¢pakropuan. Hucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroTona

6.6

bunapHbIi ciy4ailHbIil ONBIT (MCOIBITAHUE), YCIIEX U Heynada. HezaBucumbie
ucnbiTanud. Cepus HE3aBUCUMBIX MCHBITAaHWNA 10 mepBoro ycnexa. Cepus
HE3aBUCHMBIX UCTIBITAHUI bepHyum

6.7

Cnyuaitnas BenuuuHa. PacnpenenieHwe  BeposTHocTel. Juarpamma
pacnpenenenud. [Ipumepsl pacrpeiesieHuid, B TOM YUCIE T€OMETPUUECKOE
1 OMHOMMAJILHOE

['eomeTpust

7.1

OcCHOBHbIE TIOHATHS ~ CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBo. [loHATHE 00 aKCHOMAaTHYECKOM MOCTPOECHUHN CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3anMmHOE pacmnoyiokeHHE MNPSMBIX B IMPOCTPAHCTBE: NEPECEKAKOLIUECS,
NapajyieJbHbIE M CKpEeIIMBarOIuecs Ipsamble. [lapamnenbHOCTh MPSAMBIX
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U TUIOCKOCTEH B MPOCTPAHCTBE: MapajulefbHBIE MPSMbIE B MPOCTPAHCTBE,
napauIeTbHOCTh TPeX MPSMBIX, MapauIeIbHOCTh MPSMON W IIOCKOCTH.
Yrael ¢ coHampaBiIEHHBIMH CTOPOHAMH, Yroll MEXIy HNpSIMbIMU
B npocTtpancTBe. [lapannenbHOCTh MIIOCKOCTEH: mapaienbHble TI0OCKOCTH,
CBOWCTBa MapajUIeNbHBIX IIOCKOcTel. Ilpocrtelimme mpocTpaHCTBEHHBIE
burypsl Ha TUIOCKOCTH: TETpaj’Ap, KyO, mapajuiefienunen, MOCTPOCHHE
CCUCHUM

7.3

[lepnieHAUKYISAPHOCTD NPSIMOW M IUIOCKOCTHU: NEPIECHANKYJISPHBIE PSMbIE
B IPOCTPAHCTBE, IMpsAMbIE TNApaUICbHbIE W  IEPIECHANKYJISPHBIC
K IJIOCKOCTH, IIPU3HAK NEPIEHIUKYISIPHOCTH IIPSMOU U INIOCKOCTH, TEOPEMA
O MPAMON NEPHEHAUKYIAPHON IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YIOJ
MEXIY TPSIMOA M IUIOCKOCTBIO, ABYTPAHHBIA YIOJI, JMHEWHBIM YIOJ
JIBYrpaHHoOro yria. [lepneHIuKkynsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 1O TJIIOCKOCTH, MPOEKIUS QUTypbl
Ha IJIOCKOCTb. IlepnieHAUKYISIPHOCTH IJIOCKOCTEN: IIPU3HAK
NEPIEHINKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o Tpex nepneHauKysapax

7.4

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PaHHUKA, BHITYKJIbIE
U HEBBIYKJIbIE MHOTOIPAaHHUKH, pa3BepTKa MHoOrorpaHHuka. IIpusma:
N-yrojibHas NpuW3Ma, TPaHU U OCHOBAHUS MPU3MBI, MpsMas W HAKIOHHAS
npu3Mbl, OOKOBas W TMOJHAs NOBEPXHOCTh mNpu3Mbl. [lapamnenenunen,
PSIMOYTOJIbHBIN MapajuieNienuIe] U ero cBoicTra. [lupamuaa: n-yroapHas
NUpaMuja, TPAaHU U OCHOBAaHWE MUPAaMUIbl, OOKOBas U MOJHAS TTOBEPXHOCTh
nupamMuzbl, MPaBWIbHAS W YCEUEHHas NUpaMHAa. DJEMEHThl MPU3MBI U
nupamuabl.  [IpaBUibHBIE  MHOTOTPAHHHWKHW: TOHATHE  MPABHIBHOTO
MHOTOI'paHHHKA, TPaBUJIbHAS MPU3Ma U IPABUIIbHAS MUPAMUA, TPAaBUIIbHAS
TpEeyroJibHasi MUpamMuja U TPaBWIbHBIA TeTpa’ap, KyO. [lpeacraBnenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, AoAeKa’ap U ukoca’q CeueHus
TIPU3MBI ¥ TTMIPAMHTBI

7.5

CI/IMMCTpI/ISI B IMPOCTPAHCTBC. CUMMCTpUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ,
IIOCKOCTH. DJIEMECHTHI CUMMCTPHH B IIMPpaMHIaX, IIapPaJUICIICIIUIICOAX,
IMPpaBUJIbHBIX MHOI'OTpaHHUKAaX

7.6

Bobluncienre 531€MEHTOB MHOTOTPAHHUKOB: pedpa, IUaroHaiu, YrJibl.
[Tnomans 60KOBOM MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTU MPSMOUN MPU3MBI,
IJIOLIAJb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTHU MPSIMOU MPU3MBI.
[Tnomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIILHON MUPAMUJIBI,
TeopeMa O TUIOIaAN ycedeHHOoW mupamujibl. [lorstue 06 ooveme. OObeM
MAPaAMU/JIbI, TPU3MBbI

7.7

[Tomo6upie Tema B mpocTpancTBe. COOTHOMICHUS MEXIY IUIOMIASIMU
MOBEPXHOCTEH, 00BbeMaMu TTOI00HBIX Tell
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11 KJIACC

IIpoBepsieMbie TpeOOBaHMSA K Pe3yIbTATAM OCBOCHUS OCHOBHOM 00pa30BaTe/ILHOM

NPOrpamMMmblI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IpEAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHOM MporpaMMBbl CpeIHETO 001ero 00pa3zoBaHus

1

Yucia u BEIYUCICHUS

1.1

OHepI/IpOBaTb MOHATHAMU: HATYPAJIIbHOC, ICJI0C YUCIIO, UCIIOJIb30BATh
INPpU3HAKK ACINMMOCTH HCJIBbIX YHUCCII, PA3JI0KCHHUC YUCJIa Ha IIPOCTLIC
MHOXHUTCIIN JIA pCIICHUA 3a1a4

1.2

OHCpI/IpOBaTB MMOHATHUECM: CTCIICHb C PATMOHAJIbHBIM I1OKA3aTCIICM

1.3

OnepupoBaTb  MOHATHAMU:  JorapudM  4YWCHA,  JAECATHUYHBIC
U HaTypajibHbIE JTOrapudMbl

YpaBHEHUS U HEPABEHCTBA

2.1

[IpumeHsTh CBOWCTBAa CTEMEHW Mg MpeoOpa3oBaHUs BBIPAKECHU,
ONIEPUPOBATH MOHATUAMU: MIOKA3aTEIbHOE YPABHEHNUE U HEPABEHCTBO;
pelIaTb OCHOBHBIE THUIIBI ITIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

Brinonuats mpeoOpa3oBaHus BEIPAKEHUH, COACPKAIIMNX JTOTapUPMBI;
ONEepUpPOBaTh  MOHATUSMH:  JIOTApUPMUUYECKOE  YpPaBHEHHUE U
HEpPAaBEHCTBO;  pellaTh  OCHOBHbIE  TUIMBI  JIOTAPU(PMHUUECKUX
YPaBHEHHI U HEPABEHCTB

23

Haxonuts penrenust npoCTENINX TPUTOHOMETPUYECKHUX HEPABEHCTB

24

OnepupoBaTh MOHATUSIMU: CUCTEMa JIMHEWHBIX YpaBHEHUU U €€
pELICHUE; UCITOIb30BATh CUCTEMY JINHEMHBIX YPABHEHHUM JJI51 PEILICHUS
MPAKTUYECKUX 3a]1a4

2.5

Haxomute pemeHnss mnDpocTeMIIMX CUCTEM UM COBOKYITHOCTEH
palMOHATIBHBIX YPAaBHEHNU U HEPABEHCTB

2.6

MopaenupoBaTh peaibHble CUTyallUd Ha SI3bIKE alre0pbl, COCTaBIATh
BBIPAKEHHUSI, YDABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 3a/1a4H,
UCCIIEI0BaTh IMOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM ammapara
anreopsl

OyHKIMN U TpaduKH

3.1

OnepupoBaTh MOHATUSIMH: TEPUOAUYECKAs (PYHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMa (QYHKIIMH, HAauOOJbIIIee
U HaMEHbIIIee 3HaueHUs (PYHKIIUU Ha TPOMEKYTKE; UCIIOIb30BATh UX
JUTsL UcclieioBaHusl (PYHKIIMH, 3aIaHHON Tpadrurom
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OnepupoBatb HNOHATUSMU: rpaduku MOKa3aTeJIbHOM,
norapu(pMUYECKON U TPUTOHOMETPUUECKUX (PYHKIMI; 1300pakaTh UX

3.2 .
Ha KOOPAMHATHOM IUIOCKOCTM W HCHOJIb30BaTh JUISl PEIICHUs
YPaBHEHHUU U HEPABEHCTB
N300paxkaTtb Ha KOOPJAMHATHOM IUIOCKOCTH TrpaduKu JIMHEHWHBIX
33 YPaBHEHHN WU UCIOJIb30BaTh MX JISI PEUICHUS CHUCTEMbI JTMHEHWHBIX
ypaBHEHUNU
34 Hcnonb3oBaTh rpaguku (QyHKIUN UIsI MCCIEIOBAaHUS IPOIECCOB
' Y 3aBUCUMOCTEH U3 JPYTrux y4eOHbIX JUCIUILINH
4 Hauana marematuueckoro ananusa
OnepupoBath MOHATUAMH: HENpepbIBHAS (DYHKIUS, TPOU3BOIHAS
4.1 (GYHKIIMM; MCTOJB30BaTh TECOMETPUUYECKHM U (PU3WYECKUM CMBICI
MPOM3BOIHOM [T PEUICHUA 3a1a4
49 HaxomuTh mNpou3BOJHBIE 3JIEMEHTAPHBIX (YHKIMM, BBIYUCISATH
' MIPOU3BOJIHBIC CYMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIHIA
Wcnonb3oBaTh  MPOM3BOJHYIO  JJIA  HUCCIENOBaHUS  (DYHKIHH
4.3 Ha MOHOTOHHOCTh M JKCTPEMYMBI, IPUMEHATH PE3yJIbTAThI
HCCIIEIOBAHUS K TOCTPOCHUIO TpaduKoOB
44 Hcnonb30BaTh NPOU3BOAHYIO JJIs1 HAXOXKICHUS HAUTYYIIIErO PEeIICHNUS
' B MIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKUX, 3a/1a4axX
45 OnepupoBaTh MOHATUSIMU: TIEpBOOOpa3HaAs U MHTErpall; MOHUMATh
' reOMETPUYECKUM U (PU3UYECKUM CMBICII UHTETpaja
46 Haxomute mepBooOpa3HbIEe dIEMEHTApHBIX (YHKIWN, BBIYHCIISATH
' uHTerpai no popmyne Hetotona — JleiiOnura
Pemate nmpuknagHele  3agaud, B TOM  4YMCJIE  COLMAIIBHO-
4.7 SKOHOMHMYECKOTO M  (DU3MYECKOro  XapakTepa, CpelcTBamMu
MaTeMaTHYE€CKOTO aHAJIN3a
S Teopust BEpOSITHOCTEN U CTATUCTUKA
5.1 CpaBHUBaTh  BEPOATHOCTH  3HAYECHUM  CIy4allHOM  BEJIMYWHBI
' 10 PACIIPENEIICHUIO U C IOMOIIBIO THarpamMm
OnepupoBaTh MOHATHEM MAaTEMAaTUUYECKOIO OXUJIAHUS, MPUBOJUTH
59 OpUMEpPbl TOTO, KaK MPUMEHSETCS MATeMaTUYECKOE OXKUJaHUE
' CIIy4allHOW BEJIMYMHBI, HAXOJIWTh MATEMATHYECKOE OXKUJIAHUE
110 TAHHOMY PacCIpeIeICHHAI0
53 NmeTs npencraBieHre o0 3aK0HE OOBIINX YHCET
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54

Nmetn npeacTaBICHUC O HOpMAJIbHOM pPaCIIpCaACICHUN

['eomeTpust

6.1

OnepupoBaTh  MOHATHUSAMHU:  IWIMHIPHYECKAas  IOBEPXHOCTH,
oOpasyrolye MWIMHAPUISCKON MOBEPXHOCTH, ITUINMHAP, KOHUYECKAs
MMOBEPXHOCTh, OOpa3yromue KOHMYECKOW IMOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh

6.2

Pacnio3naBath Tena Bpaienus (HWJIKHIP, KOHYC, cepa U map)

6.3

OOBSICHATH CITIOCOOBI IMOJYYCHUS TCII BpalllCHUA

6.4

KnaccuduimpoBats B3auMHOE pacnoiokeHue chepbl U MIIOCKOCTH

6.5

OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA,
BBICOTA CETMEHTA, IIIApPOBOM CIION, OCHOBAHUE IIAPOBOTO CJI0sI, BHICOTA
[IAPOBOTO CJIOS, IIAPOBOM CEKTOP

6.6

Boruncnsate 00beMbl U TUIOMIAAM  TOBEPXHOCTEM Te BpallleHHS,
FEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOpMYIT

6.7

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOIOTPAaHHUK WM
TEJIO BpalEHUs

6.8

BbluucasaTe  COOTHOIIEHUS MEXAY IUIOMIAJIAMH  TTOBEPXHOCTEH
U o0beMaMU TTOJI00HBIX TEIT

6.9

N300paxars u3yuaemble GUTYpbl OT pyKHU U ¢ TPUMEHEHUEM MTPOCTHIX
YEePTEKHBIX UHCTPYMEHTOB

6.10

BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX
00BeMHBIX (GUTYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Te
BpallleHUs

6.11

W3BnekaTs, MHTEPNPETUPOBATH M MPEOOPa30BBHIBATH HH(POPMAIIHIO
O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPeICTABICHHYIO Ha
YyepTekKax U pUCYHKAX

6.12

[IpumeHnsTh F€OMETPUYECKUE bakThbI InI: peleHus
CTEPEOMETPUYECKUX 3a/a4, MPEANOJATalolINX HECKOJIBbKO IIaroB
pEIlIeHUs, €CIIM yCIOBUS MPUMEHEHHUS 3a1aHbl B ABHOU popme

6.13

OneprpoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BoITTONHATE EHCTBUS CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB
¥ YMHOKEHHSI BEKTOPa Ha YHCIIO, O0BSICHITH, KAKUMH CBOMCTBAMH OHU
00J1a1aroT

6.15

[TpuMeHsTh TpaBUIIO Mapajuieienue/a NPy CI0KEHUU BEKTOPOB
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6.16

OnepupoBath MOHATUAMMU: JI€KAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA,
Yroia MeXAy BEKTOpamMH, CKaJSIPHOE NPOU3BEIACHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB U IMPOHU3BCACHUC BCKTOpPA HAa YUCJIO, YTOJI
MCIKAY BCKTOPAMH, CKAJLAPHOC ITIPOU3BCACHUC, PACKIIAAbIBATh BEKTOP
IO ABYM HCKOJUIMHCAPHBIM BCKTOpaAM

6.18

3aHaBaTB IVIOCKOCTh YPAaBHCHHCM B I[eKapTOBOﬁ CUCTEMC KOOpAHUHAT

6.19

Pemate mnpocredmme TEOMETPUYECKHE 33aJayd Ha IPUMEHEHHE
BEKTOPHO-KOOPAUHATHOI'O METO1a

6.20

Pematn 3aJa4u Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIICHU I
N HaAXO0XKIACHUC TI'COMCTPHUUCCKHUX BCIWYHUH IIO0 06pa3uaM NN
aJIropuTMam, NpuMCHAA  HM3BCCTHBIC  MCTOAbI IIpU  PCIICHHUHA
CTaHAAPTHBIX MATCMAaTHUYCCKHX 3aaa4

6.21

[IprMeHATs NpOCTEHIINE NPOrPAMMHBIE CPEACTBA U JIJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUUYECKHUX
3a1a4

6.22

[IpuBOINTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOE
Y )KM3HH, PACTIO3HABATH IPOSABJICHUE 3aKOHOB FT€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh MOJTyYEHHBIE 3HAHWS Ha TMPAKTUKE: aHAIM3UPOBATh
peallbHbIe CUTYallMd W TPUMEHATh M3yYeHHBIC TIOHSATHS B IMPOIIECCE
MOMCKA PEIICHUS MaTeMaTHYeCKd CGHOPMYITUPOBAHHONW MPOOJIEMBI,
MOJICTTUPOBAaTh  peajbHbIC CHUTyallud Ha s3BIKE TE€OMETPHH,
UCCJIeIOBaTh  TOCTPOCHHBIE  MOJEIM  C  HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHATHA W TEOpeM, ammapara anreOpbl, perniaTh
NPaKTHYECKUE 3a/1auM, CBSI3aHHBIC C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJIMYUH

IIpoBepsieMble 3J1eMEeHTHI COlePsKAHUS

Kon [IpoBepsieMblii 3JIEMEHT COJICPKAHUS
1 Yucna v BEIYUCIICHUS
1.1 HarypanbHbie u nenble yncina. [Ipu3Haky AeTMMOCTH LENBIX YACET
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTesneM. CBOMCTBa CTENIEHU
1.3 Jlorapudwm uncna. JlecaTuunbie u HaTypaabHBIC JOTapru(OMbI
2 YpaBHEHUS U HEPABEHCTBA
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2.1 [IpeoOpa3zoBaHue BRIpaXKEHUH, COACPIKAITUX JTOTapr(HMbI
29 [TpeoOpa3oBaHue BbIpaXEHHUM, COAEpXKAllUX CTENEHU C PALUOHAIBHBIM
' IIOKa3aTesIeM
23 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 | Iloka3aresbHbIC YPAaBHEHHs U HEPABEHCTBA
2.5 Jlorapudmuyeckne ypaBHEHHUS U HEPABEHCTBA
26 CucreMbl JIMHEMHBIX YpaBHEHU. Pelenne npukiaaHbIx 3a1a4 ¢ HOMOILBIO
' CHUCTEMBI JIMHEUHBIX YPABHECHUHN
2.7 CucTemMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPaBEHCTB K  PELICHUIO
2.8 MaTeMaTHUYECKUX 33/1a4 U 3aJa4 U3 pa3IMuHbIX 001acTell HAyKU U pealbHON
HKU3ZHU
3 OyHKIUY U rpaduKu
®Oynkuusa. Ilepuogmueckue QyHkumuu. IIpoMexyTkM MOHOTOHHOCTH
3.1 ¢yskuun. MakcumMyMbl ¥ MHUHMMYMBI  QyHknuu. HawuOomnbiiee u
HauMeEHblIee 3HauYeHue (PYHKIMKU HAa IPOMEXKYTKE
3.2 Tpuronomerpuueckne GyHKIIMHA, UX CBONCTBA U TpaduKu
33 [TokazarenbHas u orapudmudeckas GyHKIIUHA, UX CBONCTBA U rpaduKu
34 Hcnonb3oBanue rpad@ukoB GyHKUUN JUIsl pEIICHUS] YPaBHEHUI U TMHEHHBIX
' CUCTEM
Hcnonb3zoBanue rpadukoB (QYyHKIUI JUIsi KCCIEAOBaHUS IPOIECCOB
3.5 Y 3aBHUCUMOCTEHN, KOTOPbIE BO3HUKAIOT NPHU PEIICHUU 3adad U3 JAPYTrux
y4eOHBIX MPEAMETOB U pEaTbHOM KU3HU
4 Hayaya maTemaTH4eCKOro aHaiansa
4.1 HenpepoiBHble pyHKIIMU. MeToa MHTEPBAJIOB JUIsl PEIICHUS] HEPABEHCTB
49 [IpousBogHass QyHkuuu. ['eomerpuyeckuii. W (QU3IMYECKUIl  CMBICH
' MIPOU3BOTHOU
43 [IpousBogHbie  3neMeHTapHBIX  (QyHKuuMA.  DopMynbl  HAXOXKIEHUS
' IPOU3BOJHON CyMMBI, MPOU3BEACHHS U YACTHOTO (DYHKIUH
[TpumeHneHre MPOU3BOAHON K MCCIENOBaHUIO (PYHKUIHUNA HA MOHOTOHHOCTb
44 |u skcrpemyMbl. HaxoxaeHue HamOONbIIEro M HAaWMEHBIIETO 3HAYCHUS
(GYHKIIMHM Ha OTpe3Ke
[IpumeHeHne NPOM3BOMHOM I HAXOXKACHUS HAWIYYIIEr0 pEeUIeHUus B
4.5 NPUKIAJAHBIX 3a/adax, s ONpEAeNIEHHs CKOPOCTH Ipolecca, 3aJaHHOTO

dbopmyoii unu rpaduKom
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4.6

[TepBooOpa3znas. Tabmura mepBooOpa3HBIX

4.7

Wuterpan, ero reoMmerpudyeckuid © (GU3MYECKUN CMBICI. Brruncienue
uHTerpana no gopmyine Herorona — Jleiibnuia

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

YucnoBele XapaKTEpPUCTHKHA CIyYaWHBIX BEJIWYMH: MAaTeMaTH4YECKOE
OKMJIAHUE, JUCIIEPCUS U CTaHIapTHOE OTKIJIOHEHHE. [[pumMeprl npuMeHeHus
MaTeMaTH4YEeCKOro OXKHUAAaHWsA, B TOM YHUCJIE B 3a7a4ax U3 IIOBCEIHEBHOM
XKU3HH. MartemaTudyeckoe OxujaHue OWHApHOW CIydallHOM BEJIHMYMHBI.
MaremMarrnyeckoe 0KUAAHUE CYMMBI CIIy4alHbIX BEJIMUMH. MaTteMaTnyeckoe
OKUJAHME W  JUCIEpPCUS  T€OMETPUYECKOr0 U OMHOMMAIBHOTO
pacrpeneneHui

52

3akoH OOJBIIMX YHCET M €ro pojb B HaykKe, NpUPOJE U OOIIECTBE.
Br100poUHbIi METOJ] UCCIEOBAHUIMA

53

[IpuMepbl HENpPEpBIBHBIX CIyYalHBIX BEIWMYMH. [loHATHE O TIOTHOCTH
pacnpeneneHus. 3agadyu, NPUBOAAIIME K HOPMAJIbHOMY PACIPEIEIICHHUIO.
[IoHATHE O HOPMAJILHOM paCIpENEICHUN

['eomerpus

6.1

[unuaapuyeckas ITOBEPXHOCTB, oOpa3yromue LHAJIMHIPUYECKON
NOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEPXHOCTH. LIMJIMHIP: OCHOBaHUS
U OOKOBasi MOBEPXHOCTh, 00pa3yrolas U 0Ch, MIOMIAJb OOKOBOW U MOJHOM
MOBEPXHOCTHU

6.2

Konunueckasi moBepxHOCTb, 00pa3yrolIre KOHUYECKON MOBEPXHOCTH, OCh
Y BEpIIMHA KOHWYECKOW NOBEpXHOCTH. KOHyC: OCHOBaHME W BEpILIMHA,
oOpasyro1iasi ¥ 0Ch, IJIOIIA/1b OOKOBOW U MOJHON MOBEPXHOCTH. Y CCUCHHBIM
KOHYC: 00pa3yIollie U BhICOTa, OCHOBaHMS U OOKOBAsi IOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, IdaMmeTp, MIOHIAb MOBEPXHOCTU CQEphI.
B3aumMHoe pacnonoxenue chepbl U IIIOCKOCTH, KacaTellbHasl IUIOCKOCTh
K cepe, miomaas chepsl

6.4

N3o0pakeHue Ten BpallleHus1 Ha IOCKOCTH. Pa3BepTka HUIMHIpa U KOHyCa

6.5

KomOuHaumuu Ten BpallleHHs W MHOIOTPAHHUKOB. MHOrOrpaHHUK,
OIKCAaHHBIA OKOJO ceprl, cepa, BIUCaHHAS B MHOTOTPAHHUK, WA TEJIO
BpalEHUs

6.6

[Tonsitue 06 o0beme. OcHOBHBIE CBOMCTBA 00BEMOB Te. Teopema 06 o0beme
IPSIMOYTOJIBHOTO Tapajuieenuneia u cieAcTBus u3 Hee. O0beM MIIMHAPA,
koHyca. O0beM mapa U miomaps chepsl
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6.7

[Tomo6upie Tema B mpocTpancTBe. COOTHOMICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00beMaMu MTOJO0OHBIX TEI

6.8

Ceuenuss uunuHApa (MapawiebHO M NEPIEHAUKYJSPHO OCH), CEUYECHHS
KOHyca (mapajuieJIbHOE OCHOBAHHUIO M MPOXOJSIIEE Yepe3 BEPLIUHY),
cedyeHus 1mapa

6.9

BekTop Ha mII0CKOCTHU U B TpocTpaHCcTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uHcio. PaznoxkxeHue BekTopa 1O TpeM
HEKOMILJIaHAapHBIM BeKkTopaM. [IpaBuiio napamienenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM MPABUII JEHCTBUNA C BEKTOpaMU

6.10

[IpsmoyrosipHass cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTel
BekTopa. IIpocreiimue 3amadyn B KOOpAMHATaX. YTOJI MEXIY BEKTOPaMHU.
CkassipHOE MPOU3BEJIEHNE BEKTOPOB. BhIUKCIEHNE YIIIOB MEXy MPSIMBIMU
U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJA IIPU  PELICHHUU
r€OMETPUYECKUX 3a/1a4
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INEPEYEHB (KOJAUPUKATOP) IPOBEPSIEMBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJTHEI'O OFIIIETO OBPA3BOBAHUS Y DJIEMEHTOB
COJEPKAHUS IO MATEMATHKE

JUis IpoBeJIeHUsT €AMHOIO IOCYAapCTBEHHOIO dK3aMeHa 10 MaTeMaTHke (janee —

E['D mno wmareMaTuke) HCHOJb3YEeTCS TEePEUCHb

TpeOOBaHUN K

(konudukaTop) MPOBEPSIEMBIX
pe3yibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTEbHOM IMPOTrpaMMBbI

cpenHero ooOmiero oOpa3oBaHHUs U 2JIEMEHTOB cojepxkanus. [lpu mposegenun EI'D

0 MaTeMaThKe 0a30BOTO YpOBHA U3 mepeuHs (Koaudukaropa) BHIOUPAIOTCS MO3UIINH,

COOTBETCTBYIOIIHE paboueil mporpaMmme Mo MareMatuke (0a30BbIl ypOBEHB)

IIpoBepsiembie Ha EI'D mo maTemaTnke TpeOGOBaHUS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa3oBaTeIbHON MPOrPpaMMBbI CpeIHEro 001Iero 00pa3oBaHusA

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUA K MPEIMETHBIM pE3yIbTaTaM OCBOCHUS
OCHOBHOU 00pa3oBaTeILHON MPOrpaMMbl CPETHETO OOIIEro
oOpa3oBaHHUs

1

Brnagenne mMerogamu JI0Ka3aTelbCTB, alTOPUTMAMHU PEIICHUs 3a/1ay;
yMeHue GopMyIUpOBaTh U OMEPUPOBATH MOHATHUSIMU: OINpPEACIICHUE,
aKcuoma, TeopemMa, CJIeICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIBbHBIE  (OPMYJIUPOBKH;  TPUMEHSITH  MX;  yMEHUE
dbopmynupoBaTh 00paTHOE U MPOTUBOIOJIOKHOE YTBEPKICHUE,
NPUBOJUTh TIPUMEPHl M KOHTPIPHUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTUYECKON WHIYKIWW; MIPOBOIUTH JI0Ka3aTeIbHbIC
pacCyXJIeHUsT TpU PEIICHUM 3a7ad, OICHUBATh JIOTHYECKYIO
NPaBWIBHOCTh PACCY)KJICHUM, YMEHHE OIEpPUPOBATH TMMOHATUSIMHU:
MHOKECTBO, MOJAMHOKECTBO, OTICPAIMHA HAJl MHOXECTBAMU; YMEHHUE
HCTIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapaTr Al ONMUCAHHS
pEeaNbHBIX MPOIIECCOB U SBJICHUN W TIPU PEUICHUH 33/1a4, B TOM YHCIIe
U3 JIPYTUX YYEOHBIX MPEIMETOB; YMEHHUE OINECPUPOBATH MOHATHSIMHU:
rpad, cBsA3HBIN Trpad, mepeBo, UK, rpad Ha IMIOCKOCTH; YMEHHE
3aJaBaTh W OMHUCHIBATH  rpadbl  Pa3IUYHBIMA  CIOCOOaMU;
UCII0JIB30BaTh Tpadbl IPH PEIICHUH 33124

YMeHue onepupoBaTh NOHATUSIMU: HATYPAIBHOE YUCIIO, IIETI0E YUCIIO,
CTEIIEHb C LEJbIM IIOKa3aTelieM, KOPE€Hb HATYpPaJbHOM CTEIEHHU,
CTENEHb C PAIMOHAIIBHBIM MOKA3aTENIEM, CTENIEHb C JEUCTBUTEIIbLHBIM
nokasaresieM, Jiorapum uucia, CHHYC, KOCHHYC W TaHIEHC
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MIPOU3BOJIBHOTO YHKCJA, OCTATOK MO MOJYJIIO, PAallMOHAIBHOE YHUCIIO,
UppalioOHaIbHOE  YHCJIO, MHOXECTBAa  HATYpalbHBIX, IICIBIX,
paloHaNbHbIX, JCUCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
MpPU3HAKU ACTMMOCTH, HAUMEHBIINNA OOIUH NeTUTENh U HAaUMEHbIIIee
oO1ree kpaTHoe, anroput™ EBkinaa nmpu perieHuu 3a1a4; 3HaKOMCTBO
C pPa3NMYHBIMU TO3UIMOHHBIMA CHCTEMaMHU CYHUCIICHUS; YMEHHUE
BBITIOJTHATh BBIYHCIICHUE 3HAYEHUH W mpeoOpa3oBaHUs BBIPAKEHUHN
CO CTeMmeHAMH © JjorapudpmMamMu, NpeoOpa3oBaHus APOOHO-
palfoHaNbHBIX BBIPAKECHUN; YMEHHE OINEPHUPOBaTh MOHATHUSMU:
MOCJIEIOBATENBHOCTD, apru(pMeTHUYeCKas MPorpeccusi, reoMeTpruuecKas
nporpeccusi, 0ECKOHEUHO YOBIBAIOIIasi T€OMETpUYECKasi MPOrpeccus;
YMEHHE 3aJ]aBaTh TMOCJIEI0BATEILHOCTH, B TOM YHCIE C MOMOIIBIO
PEKyppeHTHbIX  (OpMyJ; yMEHHE  ONEpUPOBATh  IOHATUSIMHU:
KOMIUIEKCHOE YHCIIO, COMpPSDKCHHbIE KOMIUIEKCHBIE YHCIA, MOIYJb
U apryMeHT KOMIUIEKCHOIO uucia, ¢opMa 3amucu KOMIUIEKCHBIX
yrcen (reoMeTpuyeckasi, TPUrOHOMETpUUYecKass U anreOpanueckas);
YMETh TPOU3BOAUTH apuPMEeTHUECKHue ACUCTBHUS C KOMIUICKCHBIMU
YHUCJIAMH; TIPUBOJIUTH MIPUMEPHI UCTIOJIH30BAHUS KOMILIEKCHBIX YHUCETT;
ONEPUPOBATh MOHATUAMM: Marpuna 2 X 2 m 3 X 3, onpeneynnuTesb
MaTPUIIbI, TEOMETPHUECKHUI CMBICIT OTIPEACTUTEIIS

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, UPPALMOHAIIBHBIE,
MoKa3aTeNbHbIE, CTENICHHBIE, TOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHSI W HEPABEHCTBA, HMX CHCTEMBI, YMEHHUE OINEPUPOBATH
MOHATHUSIMMU: TOXJIECTBO,  TOXAECTBEHHOE  IpeoOpa3oBaHuUE,
YpPaBHEHHE, HEPABEHCTBO, CHUCTEMA YPAaBHEHHM UM HEPABEHCTB,
PaBHOCUJIBHOCTh YPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHUE PEIIATh
YpPaBHEHHS, HEPABEHCTBA W CHUCTEMbl C TIOMOIIBI PAa3IUYHBIX
MIPUEMOB; PELIATh YPABHEHU S, HEPABEHCTBA U CUCTEMBI C IAPaMETPOM,;
NPUMEHATh yPaBHEHHUs, HEPABEHCTBA, MX CHUCTEMBI [JIs PEIICHUS
MaTEeMaTUYECKUX 3aJlad M 3a7ad M3 pa3IudHbIX O00JacTell HayKu
Y peaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIUS, YETHOCTh (PYHKIUH,
HepUOANYHOCTD QYHKIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(yHKUMH, DSKCTpEeMyM (yHKIMM, HauOoJsiblllee W HAMMEHbIIIEE
3HaueHUs: (YHKUMUM Ha MPOMEXKYTKE, HenpepblBHas (yHKIuS,
acCUMNTOTHl rpaduka (QyHKUMM, TepBas W BTOpas MNPOU3BOAHAS
(YyHKUMM, TEOMETPUYECKU W (PU3NYECKUd CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, ONPEICIICHHbI HWHTErpajl; YMEHUE HaXOIUTh
acCUMNTOTHl Tpaduka (QYHKIMH, YMEHHE BBIYHCIATH MPOU3BOJHBIC
CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIMM, HAXOIUTh
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ypaBHEHUE KacaTelnbHOW K Tpaduky (QyHKIIMH; YMEHHE HAXOIUTh
NIPOM3BOJHBIC 3JIEMEHTAPHBIX (PYHKIMH; YMEHHE WCIOJIb30BaTh
IIPOM3BOJIHYIO JUISl MICCIIe0BaHUs (DYHKIUH, HAXOIUTh HanOOJIbIITHE
Y HauMEHBITNE 3HaYeHUs (QYHKIHHI; CTPOUTH TpadUKH MHOTOWICHOB
C MCIOJIb30BAaHKMEM allllapaTa MaTeMaTHYECKOTO aHaJIn3a; MPUMCHSTh
MPOM3BOAHYIO  UII  HAXOXKACHHUS  HAWIYYIIETO  PEIICHUS
B TPHUKIAJHBIX, B TOM YHCIE COIHMAIBbHO-DKOHOMHYCCKUX U
bu3MYeCKnX 3ajJadax; HaXOAUTh IUIOMIAJIU U OO0BEMBI (QUTYD C
MOMOINBIO WHTETpaja; MPUBOAWTh TMPUMEPHl MaTEMATHYCCKOTO
MOJICITUPOBAHUS C TIOMONIBIO qU(dPepeHIINATBEHBIX YPaBHEHUH

YMeHue onepupoBarh MOHATUSAMU: Tpa@uK (QyHKUMH, OOpaTHas
byHKIIMS, KOMIO3UIUS DYHKIMHI, TUHEWHAsT QyHKINS, KBaIpaTHIHAS
GyHKUMA,  paudoHanbHas  QYHKOUSA,  CTENEeHHass  (yHKLMS,
TPUTOHOMETpUUYECKUE (yHKUNU, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIIMH, TOKa3aTenbHas W Jorapudmuueckas (QyHKIUH; YMEHHUE
CTPOUTH IPAPUKU U3YyUYEHHBIX (PYHKIUH, BBIIOIHATH MPEe0oOpa30BaAHUS
rpadukoB QPyHKITUH, UCTIOJIB30BATH TPAPUKHU JIJIs1 U3yUEHHUS POIECCOB
Y 3aBUCHMOCTEMH, IPH PEIICHUH 33/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB
U 3a7a4 U3 peanbHOM KU3HU; BbIpaXkaTb (OpMYJIaMU 3aBHCHUMOCTH
MEXIy BEIMYMHAMU; UCIOJIB30BaTh CBOMCTBA M rpaduku (yHKIUN
Ui pelIeHHs YpaBHEHHM, HEPABEHCTB M 3aJad C IapamMeTpamu;
n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBAa pEIIECHUMN
yYpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 33/1aUd Pa3HBIX TUIOB (B TOM YHUCIE Ha
IPOLICHTHI, JOJU U YaCTH, Ha JIBIXKEHHE, pad0Ty, CTOMMOCTh TOBApPOB
M YCIOyr, HaJOTH, 3aJayd W3 O0OJIaCTU YINpPaBIEHUS JIMYHBIMHU
U ceMeWHbIMU (MHAHCAMM); COCTaBIIATH BBIPAXKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M HX CHUCTEMbl MO YCJIOBHUIO 3aJayd, HUCCIEI0BAThH
NOJIyYEHHOE PEIICHUE U OLICHUBATh MPaBAONOJ00HOCTh PE3YIbTATOB;
YMEHHUE MOJIEIUPOBATh PEAIbHBIE CUTYallMM Ha SI3bIKE MATEMATHUKWU;
COCTaBIISAITh BBIPAKEHMS, YPABHEHUs, HEPABEHCTBA U HUX CHUCTEMBbI
0 YCIOBHIO 33Ja4yd, HCCIEI0BAaThb IOCTPOCHHBIE MOJEIHU C
WCIIOJIb30BaHUEM amnrmnapara anreopsl, HMHTEPIPETUPOBATH
MOJIyYEHHBIH pe3yiabTaT

YMeHue omnepupoBaTh IOHATHUAMH: CpeAHee apupMeTUYecKoe,
MeJlnaHa, HauOoJIblllee U HAMMEHbIIIEe 3HAUEHU S, pa3Max, IUCIEPCHs,
CTaHJAAPTHOE OTKJIOHEHUE YUCIOBOr0 HAa0Opa; yMEHUE H3BIIEKATh,
MHTEPIPETUPOBATh HMHQPOPMAIIUIO, TPEJICTABICHHYI0O B TaOJHIAX,
Ha JauarpaMmax, Tpadukax, OTpa)kalollyld CBOMCTBAa peaIbHBIX
IPOLIECCOB U SIBJICHHM; MPEACTABIATh MH(GOPMAIMIO C TTOMOIIBIO
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TaONWI] ¥ JAUarpamMM; UCCIEAOBATh CTATHCTHYECKHUE IAaHHBIC, B TOM
9guCJIe C TMPUMEHEHHEM TpauUecKuX METOJOB M DJICKTPOHHBIX
CpeAcTB; TpaduUecKd HCCIeAOBaTh COBMECTHBIC HAOIIOICHHS
C IOMOIIIBIO UarpaMM pacCEUBaHUs U JINHEMHON pErpeccun

YMeHue OnepupoBaTh MOHATUAMU: CIYyYaWHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIyYalHOIO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSATHOCTb C MCIOJIb30BAaHUEM I'paUUECKUX METOAOB; MPUMEHSAThH
(OpMyJIBI CIOXKEHUS U YMHOXKEHUSI BEPOSITHOCTEN, (POPMYITy MOJHON
BEpOSATHOCTH, (opmyny bepHymin, KoMOMHATOpHbIE  (HAKTbHI
U (HopMyIbl; OIIEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHH; yMEHHE
ONEPUPOBATh NOHATHUAMU: CIydaiiHas BEJIIMYMHA, pPaCIpEIeICHUE
BEPOSITHOCTEH, MaTEMaTUYECKOE OKHJIaHUE, JUCIIEPCHS U
CTaHIApPTHOE  OTKJIOHEHHME  CIy4allHOW  BeIMYMHBL,  (QYHKUIUHU
pacrpeneneHuss Y IUIOTHOCTH PaBHOMEPHOIO, IIOKAa3aTebHOIrO
U HOPMAJIBbHOTO DPAaCHpPEACIICHUN; YMEHHE MWCIOJIb30BAaTh CBOMCTBA
W3YUYCHHBIX pACHPENCIICHUM Uil PEIIEHUs 3a1ad; 3HAKOMCTBO
C TOHATHUAMM: 3aKOH OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX
WCCIICIOBAaHNM; YMEHHUE NPUBOAUTH NPUMEPHI IPOSIBICHUS 3aKOHA
OOJBIIMX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSX; YMEHUE
ONEpPUPOBATh  IOHATUSAMHU: COYETAaHUE, IIEPECTAHOBKA, YHUCIIO
COYETaHUM, YHCIO TMEepPecTaHoBOK; OuHOM HploTOHA; yMmeHue
NPUMEHATh KOMOMHATOpPHBbIE (DAKTBI M PACCYX ACHUS Ul PELICHUS
3a/a4; OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; COCTAaBIATH
BEPOSATHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT

YMEHHE ONepUpoOBaTh MOHATHUSAMH: TOYKA, IpPsAMAas, IUIOCKOCT,
IPOCTPAaHCTBO, OTPE30K, JIy4, BEJIWYMHA YIJa, IUIOCKUH YroJI,
NBYI'PAHHBIM yTOJ, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS NPSMBIE,
NapajuIeIbHOCTh U NEPIEHAUKYJIIPHOCTD IIPSIMBIX U IIJIOCKOCTEN, YTOJI
MEXIy IPSAMBIMHU, YIOJl MEXKIY NPSMOU U IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSAIMHM, PACCTOSHHE OT TOYKM [0 IUIOCKOCTH, PACCTOSHHE
MEXAY HpSAMBIMH, PpacCTOSHHE MEXKIY IUIOCKOCTSAMHU; YMEHHE
MCIIONIb30BaTh MPHU PEHICHUH 3a7a4 U3y4eHHble (DaKThl U TEOPEMBI
IUTAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO
MHpa;  CTPOUTH  MATEMAaTHUYECKHE  MOJAEIH C  IIOMOIIBIO
F€OMETPUYECKUX NOHATUNA W BEJIWYWH, PELIAaTh CBS3AHHBIE C HUMH
IPAKTUYECKUE 3a1a41

10

YMeHue onepupoBaTh MOHATUSIMHU: TUIOMAIAL PUTYPBI, 00beM DUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIA MHOTOTPAHHUK, CEUEHUE MHOTOIPaHHUKA,
KyO, mapajuiesienune]l, Npu3Ma, nupamuja, Gurypa U moBEpXHOCTb
BpallICHUs, IIWIMH]IP, KOHYC, 1m1ap, chepa, miomaas chepsl, Tuiomaib
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MMOBEPXHOCTH MHPAMHUIBI, TPU3MBI, KOHYyCa, ITWINHAPA, 00heM Ky0a,
MPSIMOYTOJILHOTO MapajuieNienuIieia, MUPAMUIbI, IPU3MbI, TAJIUHAPA,
KOHYcCa, 111apa, pa3BePTKAa MOBEPXHOCTH, CEUEHUSI KOHYCa U LHWJIMHAPA,
MapajulesibHble OCH WA OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IWIMHAPA, KOHYCa; YMEHHUE CTPOUTH CEYEHUE
MHOTOTPaHHUKA, N300payKaTh MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH
BpAIlICHUS], UX CEYEHUS], B TOM YHCJIE C IIOMOIIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE MPUMEHSTh CBOMCTBA T€OMETPHUUECKUX (DPUTYD, CAMOCTOSITETIHHO
dbopMyIHpOBaTh ONPEIEICHUS U3y4aeMbIX (PUTyp, BBIIBUTaTh TUTIOTE3bI
0 CBOMCTBaxX U MpPU3HAKAX T€OMETPUUECKUX PUTYDP, 0OOCHOBBIBATH WU
OMpPOBEPraTh WX; YMEHHE MPOBOJIUTH KiaccupUKauioo (GUryp IO
pa3IMYHBIM TIPU3HAKAM, BBITIOJIHITh HEOOXOUMBIE JIOTIOJTHUTEIIbHBIC
IIOCTPOECHUS

11

YMeHue omnepupoBaTh MOHATHUAMH: JIBIDKEHHE B MPOCTPAHCTBE,
napasuieJIbHbINA MEPEHOC, CAMMETPHS Ha TNIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3zoBaHUe MMOA0OMs, TOJOO0HBIE (HUTYPHI, yMEHHUE
pacmo3HaBaTh paBHbIE U OJ00HBIE (GUTYPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIIOIB30BaTh T€OMETPUIECKIE OTHOIICHUS
IpU peUIeHUH 3aj]a4; HaXOJAUTh T€OMETPUYECKHE BEIMYUHBI (JJIHHA,
yroJj, Miomajab, 00beM) MpU PEUICHUU 337a4 U3 JPYTUX y4eOHBIX
OpEeIMETOB W W3 pealbHOM  KU3HU; YMEHUE  BBIYMCIATH
reOMETPUUYECKUE BEIMYUHBI (JJTHHA, YTOJI, IJI0MAaAb, 00BEM, TIIOIIA b
MOBEPXHOCTH), MCIONB3Ysl U3yueHHbIe (HOPMYIBI U METOIbI, B TOM
qycie: IUIOAAb IOBEPXHOCTH MUPAMHJIbI, TMPU3MBI, KOHYcCa,
UUAJWHIpa, I[iomanas cdepsl; o00beM Kyba, MPsIMOYTOJILHOTO
napajjenenunena, MTUpaMuabl, MTPU3MbI, HWIMHAPA, KOHYca, IIapa;
yMEHHE HaXxOUTh OTHOIIEHUE 00HEMOB MOJIOOHBIX (pUTyp

12

YMeHue OnepupoBarb IMOHATUSAMM: IMPSIMOYIOJbHasg CHUCTEMA
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIHUHATHI BEKTOPA, CyMMa
BEKTOPOB, IMPOU3BEIACHUE BEKTOPA HA YHUCIIO, Pa3JIOKEHUE BEKTOpa
1o 6a3ucy, CKaJIIpHOE MPON3BEICHIE, BEKTOPHOE MTPOU3BEACHUE, YO
MEXITY BEKTOPAMU; YMEHHE HCIIOJIb30BaTh BEKTOPHBI
Y KOOPJIMHATHBIM METOJ I PEUICHUS TEOMETPUYECKUX 3a1a4 U 3a7a4
OpYruX y4eOHBIX MPEAMETOB

13

YMeHue BbIOMpaTh MNOAXOASAIIMNA METOJ Ul pELIeHHs 3a]auM;
IIOHMMAaHUE 3HAYMMOCTH MATEMAaTUKW B H3YYEHMM IPUPOIHBIX H
OOLIECTBEHHBIX TNPOLECCOB U SIBICHUH; YyMEHUE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHHME NPUBOJIUTH
IIPUMEPBl MATEMAaTHYECKUX OTKPBITUA POCCUHUCKOW U MHUPOBOH
MaTeMaTU4EeCKOU HAyKH
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IlepedeHb 3J1IeMEHTOB coiep:KaHus, NpoBepsaeMbIXx HA EI'D) mo MmatemaTuke

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BEIYUCIICHUS
1.1 HatypaneHble u nenslie uncna. [Ipu3Haky 1eIMMOCTH LENIbIX YHCET
1.2 PannonanbsHbie yncina. OObBIKHOBEHHBIE U JIECATHYHBIE APOOH, MPOLICHTHI,
OECKOHEYHbIE IEPUONYECKUE TPOOH
1.3 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIICHH. JenicTeus
¢ apu(pMETHUECKUMH KOPHSIMHU HATypaJbHOM CTENIEHU
1.4 Crenenb c¢ uensiM nokazarenaeM. CTeneHb ¢ palMOHAIbHBIM MMOKA3aTEJIEM.
CBoiicTBa cTENIEHU
1.5 CuHyC, KOCUHYC ¥ TAHT'€HC YUCJIOBOI0 apryMeHTa. APKCHUHYC, ApPKKOCUHYC,
apKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. /lecaTnunbie U HATYpaIbHBIC JIOTAPUPMBI
1.7 JleiicTBuTENbHBIE YKClia. ApuMeTHUECKUE Onepaliuu ¢ 1eUCTBUTEIbHBIMU
yucnamu. [IpuOnmkeHHble BBIYMCICHMS], MPAaBUIa OKPYTJIEHUS, TPUKUIKA
Y OLICHKA PE3yJIbTaTa BBIYMCICHUN
1.8 [IpeobOpazoBaHue BbIpAKCHUIMA
1.9 KommiekcHble uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 [enbie u 1poOHO-palliOHANTbHBIE YPAaBHEHHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuronoMerpruieckue ypaBHCHUS
24 [TokazaTenbHbIe 1 TOTaPUPMUIECKUE YPABHCHUS
2.5 [{enbie u 1poOHO-palMOHATbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIe 1 TOraprUPMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpruecKre HEpaBEHCTBA
29 CucTembl 1 COBOKYITHOCTH YPaBHEHUI Y HEPABEHCTB
2.10 | YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IApaMeTpaMu
2.11 | Marpuiia cucTeMbl JIMHEWHBIX ypaBHEHUN. ONpeneIuTe b MaTPHUIIbI
3 @OyHKIMU U rpapuKu
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3.1 Oyukius, cnocoObl 3amanus Gyukmuu. [padux dyskuuu. Bzaumuo
oOpatHbie (yHkiuu. YerHsie u HeyeTHble (yHkuuu. I[lepuoanueckue
byHKIMH

3.2 OO6nacth onpeeneHus 1 MHOXKECTBO 3HaueHU pyHkiuu. Hynm Qyskimm.
[IpomexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEX)yTKH MOHOTOHHOCTH (YHKIIWU.
Makcumymbl ¥ MUHUMYMBbI (yHKIuM. Haubonbiiee u HauMeHblee
3HaueHue (PYHKIMHU HA POMEXKYTKE

33 CrerneHHast QyHKIUS ¢ HATYpaJbHBIM H IIEJBIM TOKa3aTeneM. Ee cBoiicTBa
u rpadux. CBolicTBa U rpaduK KOPHS N-OM CTENEHU

3.4 Tpuronomerpuyeckue GyHKIHUH, UX CBONCTBA U rpaUKu

3.5 [Toka3arenbHas u norapugmuueckas GyHKIHUH, UX CBOUCTBA U rpaUKu

3.6 Touku pazpsiBa. AcUMNTOTH TpadukoB QyHkiuid. CBoNCTBAa (DYyHKIIHUH,
HEIPEPBIBHBIX HA OTPE3KE

3.7 [TociemoBaTeIbHOCTH, CIOCOOKI 3aJaHUS ITI0C/IEIOBATEIIHHOCTEN

3.8 Apudmernueckas U reoMeTrpudeckas mporpeccuu. PopmMyra CIOXKHBIX
MIPOLICHTOB

4 Hauaia MaTremaTrueckoro anaimsa

4.1 [TpousBoanas pyukuu. [IpousBoaHbIC dTIEMEHTAPHBIX (PYHKITHI

4.2 [IpumeHeHnne Mpou3BOJHON K MCCIEAOBAHUIO (PYHKIIMA HA MOHOTOHHOCTh
U JKcTpemMyMmbl. HaxoxiaeHue HauOOIbIIEr0 M HAMMEHBIIEr0 3HAYEHUS
(GyHKLIHMU Ha OTPE3KE

43 [TepBooOpa3znas. Murerpan

5 MHoOk€ecTBa U JTOTHKA
5.1 MHoOkecTBO, onepaluu HaJ MHOXKecTBaMu. Jluarpammsl Jitnepa — Benna
5.2 Jloruka

6 BeposTHOCTH U CTaTUCTHUKA

6.1 OnucarenbHasi CTaATUCTHUKA

6.2 BeposiTHOCTB

6.3 Komb6unaropuka

7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTHU B IPOCTPAHCTBE
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7.3

MHoOrorpaHHuKH

7.4

Tena u TOBEpXHOCTH BPALLICHUS

7.5

KoopauHaTel 1 BEKTOpBI
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