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MNOACHUTEJBHASA 3AIINCKA

Oo0wmas xapakrepucTuka yuye0Horo npeamera «MaremaTtuka»

PaGouas nporpamMma no yueoHomy rpeamety «Marematukay 0a30BOro ypoBHs
st obywarormuxest 10 —11 kmaccoB paspaborana Ha ocHOBe DemepasbHOTO
rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro 001Iero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAUIIMH POCCHUICKOTO 0Opa30BaHUA.
Peanuzanus nmporpaMMbl oOecrieyuBaeT OBJIaJICHUE KIIOYEBBIMU KOMIIETEHIUSMU,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 0Opa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIILHOTO pPAa3BUTHUS
JUYHOCTU 00YyYaroIIuXcsl.

B paGoueil nporpamme yuTeHbl ujeu U nojioxkeHuss «Konmenuuu pazButus
MaTeMaTuyeckoro odpasoBanusi B Poccuiickoit ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHMEM KOHIICMIIMK, MaTeMaTUueckoe OoO0pa3oBaHHE MOKHO, B YACTHOCTH,
MPENIOCTABIATh KAKIOMY OOYyYarolmeMycsi BO3MOXHOCTh JIOCTH)KCHHUS YPOBHS
MaTEeMaTUYECKUX 3HAHWM, HEOOXOIUMOTO ISl JajibHEUIIeH YCHEIIHONW U3HU B
oOmectBe. MIMEeHHO Ha pernieHHe STOW 3a/layu HallelieHa MpuMepHas padodas
nporpamma 6a30BOro ypoBHSI.

B snoxy uudpoBoii TpanchopmMairiu Bcex cep 4eaoBeUeCKON AesTeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTeMaTUYECKOW MOJATOTOBKH. Y KE€ B IIIKOJE MaTeMaTHUKa CIY>KUT OMOPHBIM
NpEAMETOM [JIi U3YyYECHHUS CMEXHBIX [UCLIMIUIMH, @ B JKU3HHU TOCIE IIKOJbI
peaabHON HEOOXOIMMOCTBIO CTAHOBUTCS HEMIPEPhIBHOE 00Opa3oBaHUE, YTO TpeOyeT
MOJIHOIIEHHOM 0a30Boil  00111€00pa30BaTEIbHONW MOATOTOBKM, B TOM 4YHCIE H
MaTeMaTU4ecKod. ODTO O0O0YyCIOBJIEHO TE€M, YTO B HAIIM JHU PACTET YHUCIO
CIEIUAIBHOCTEM, CBSI3aHHBIX C HEMOCPEJCTBECHHBIM ITPUMEHEHUEM MaTEMATUKU: U
B chepe DKOHOMHUKH, U B OM3HECe, U B TEXHOJOTMYECKUX OO0IACTAX, U JaXKE B
rymMaHuTapHbeix cdepax. TakuM oOpazoM, Kpyr oOydaromuxcs, sl KOTOPBIX
MaTeMaTUKa CTAHOBUTCS 3HAYMMBIM MPEAMETOM, CYIIECTBEHHO PaCIIUPSAETCS.

[IpakTrueckast moae3HOCTh MaTeMaTHKU O0YCIIOBIIEHA TEM, UTO €€ MPEAMETOM
ABJISIOTCS (yHIAMEHTAIbHBIE CTPYKTYPhl HAIlETO0 MHUpa: MPOCTPAHCTBEHHBIC
GbopMBl W KOJMYECTBEHHBIC OTHOIICHUS OT TMPOCTEUINNX, YCBAaWBAEMBIX B
HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTHUS
HAyYHbIX U TEXHOJOTHYECKHX uJiel. be3 KOHKpPETHBIX MaTeMaTH4YeCKUX 3HaHUN
3aTPyAHEHO NMOHUMAaHUE MPUHIUMIIOB YCTPONCTBA U HCIONb30BAHUS COBPEMEHHOMN
TEXHUKHU, BOCHPUITHE W  HMHTEpIpEeTanusi Ppa3sHOOOPAa3HOM  COIMANbHOM,

HKOHOMUYECKOM, MOMUTHYECKONH HHpopMaIuu, Manod(pQexTuBHA MOBCETHEBHAS
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IpaKTHUeCKast AesTeNbHOCTh. KaXXI0My 4enoBeKy B CBOEH >KU3HH MPHUXOAUTCA
BBITIOJIHATH JIOCTATOYHO CIIOKHBIE PACUETHI M COCTABIISITH HECJIOKHBIE aJITOPUTMBI,
HAXOJIUTh HY>KHbIE (POPMYIIBI U IPUMEHSTh UX, BIAJIETh TPAKTUUECKUMHU TPUEMaAMU
F€OMETPUYECKUX  U3MEPEHM W TOCTPOEHUHM, 4YHuTaTh  MHGOpPMAIHIO,
NPEJCTaBICHHYI0 B BHUAY TaOJlWIl, AWarpaMM U TpaduKoOB, XKUTh B YCJIOBHSIX
HEOMpeAeNEHHOCTH U IIOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4alHbIX COOBITHIA.

OnHOBpEeMEHHO ¢ pacuiupeHueM cdep MNpUMEHEHHs MaTeMaTHKH B
COBPEMEHHOM OOIIIeCTBE BCE 00Jiee BaXKHBIM CTAaHOBHUTCS MAaTEMaTUUYECKUN CTUITb
MBIILICHHU S, TIPOSBIISIIOIINIICS B ONpeAeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporniecce
U3Y4YeHUs] MaTEMaTUKU B apceHal MPUEMOB M METOJOB MBIIUICHHUS YeJIOBEKa
€CTECTBEHHbIM 00pa3oM BKIIOYAIOTCA HMHAYKUUS M JAEIyKIus, 0000IieHue u
KOHKpETH3aIlis, aHauu3 W CHHTe3, KilacCu(PHUKaAlMs ¢ CHCTeMAaTHU3allus,
abctparupoBanne u aHanmorus. OOBEKTHl MaTEMaTUYECKHUX YMO3AKIIOUEHUH,
IpaBUiia UX KOHCTPYMPOBAHHS PACKPHIBAIOT MEXAHHU3M JIOTHUECKHUX MOCTPOCHUH,
CIOCOOCTBYIOT BBIPAOOTKE YMEHUS (POPMYTUPOBATH, 00OCHOBHIBAThH U JJOKA3bIBAThH
CYXJCHMs, TE€M CaMbIM pa3BUBAIOT JIOTUYECKOE MbIIeHHe. Bexymas poib
OPUHAUICKUT MareMaTUKe B (HOPMHUPOBAHMM AJITOPUTMHUYECKON KOMIIOHEHTHI
MBIIJICHUST ¥ BOCIMUTAaHUW YMEHUW JIEWCTBOBATh MO 3aJlaHHBIM aJTOpUTMaM,
COBEpIIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBBIC. B mporiecce pemeHus
3alady — OCHOBHOM Yy4yeOHONl [eATEeIbHOCTH Ha YpOKax MaTeMaTuKu —
pa3BUBAIOTCS TBOPUYECKAS U MIPHUKIIAIHAS CTOPOHBI MBITITICHUSI.

OOyuenne mareMaTuke Ja€T BO3MOXKHOCTh Pa3BUBATh y YYAIIUXCS TOYHYIO,
paIMoHAIbHYIO U UH()OPMATUBHYIO peUb, yMEHUE OTOMPATh HAaNOOJIEE MOAXO/ISIINE
A3BIKOBBIE, CHMBOJINYECKUE, TpapUUECKHe CPEICTBA AJIsl BRIPAXKEHUSI CYKIECHUHN U
HarJIsAHOTO UX MPEACTaBICHUS.

HeoOxoaumMbIM KOMITOHEHTOM OOLIEH KyJIbTYypbl B COBPEMEHHOM TOJIKOBaHUU
SBIISIETCS OOIIEe 3HAKOMCTBO C METOJaMU TIO3HAHMS JEHCTBUTEILHOCTH,
NPEJCTaBICHUE O TMPEAMETe W METOJE MAaTeMaTHKH, €ro OTIMYUsS OT METOJOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX PUMEHEHUSI MAaTeMAaTUKH
JUISL peUIeHHs] HayYHBIX U MPUKIAIHBIX 3a1ad. Takum oOpa3oM, MareMaTH4ecKoe
oOpa3oBaHNUE BHOCUT CBOM BKJIJ B (HOPMHUPOBAHUE OOIIIEH KYJIbTYpPhI YeJIOBEKA.

N3ydeHne MaTeMaTUKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YETIOBEKA,
NOHMMAHHUIO KPAacOThl U M3SALIECTBA MATEMAaTUYECKUX PACCYX ACHHI, BOCTIPUATHIO
Te€OMETPUUYECKUX POPM, YCBOCHHIO HIEH CUMMETPHH.

HEJN U3YYEHUS YYEBHOI'O TIPEIMETA «MATEMATHUKA)>

[IpuoputeTHbiMu 1eNAMH 00yueHuss Marematuke B 10—11 kmaccax Ha
0a30BOM YPOBHE SIBIISIFOTCSI:

¢ (hopMupoOBaHHE HEHTPAIbHBIX MATEMATHUECKUX MOHITHH (YUCII0, BEJIMYMHA,

reoMeTpuyeckas purypa, nepeMeHHas, BeposiTHOCTh, (PYHKIHS ), 00€CTIEUNBAFOIIIIX
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IPEEeMCTBEHHOCTh M NEPCIEKTUBHOCTh  MATEMaTHUECKOro  0Opa3oBaHUs
oOydJarommxcs;

® [IOJIBE/ICHUE YYaIllUXCA HA JIOCTYIHOM [IJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHUKU U OKPYXKAIOIIEro MHpA, MOHUMAaHUE MATEeMaTUKHU Kak
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

® Da3BUTHE WHTEJUIEKTYAJbHBIX W TBOPYECKHX CIOCOOHOCTEW ydaluxcs,
MO3HABATEIIbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKY;

e (hopmupoBanre GyHKIUOHATHHOM MaTeMaTUYECKOW TPaMOTHOCTU: YMEHHS
pacro3HaBaTh MaTEeMAaTUYECKHUE ACTIEKThI B pEATbHBIX JKM3HEHHBIX CUTYAIUSIX U IPU
W3YYEHUHM JIPYTMX Y4YEOHBIX MPEIAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh MX HA S3bIKE MaTeMaTUKU M CO3/1aBaTh
MaTeMaTUYECKUE MOJEIHU, IPUMEHITh OCBOCHHBIM MaTeMaTUYECKHUI armapar s
pelLICHHs] TPAaKTUKO-OPUEHTUPOBAHHBIX 337a4, MHTEPIPETUPOBATh U OLICHUBATH
MOJIyYCHHBIE PE3YIIBTATHI.

OcHOBHBIE TUHHUH CoOJIepKaHus Kypca mareMaTukn B 10—11knaccax: «Yucna
U BBIUHCIEHUSD», «AnreOpa» («Anredpandeckue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Hawanma ~ marematuyeckoro  aHamuzay,  «l'‘eoMetpusi»
(«['eomerpuueckue ¢urypsl u HuX CBOWCTBa», «M3mMepeHHEe T€OMETPUUYECKUX
BEIIMUMH»), «BeposTHOCTp W crTathcTHKa». JlaHHBIE JIMHUM Pa3BUBAIOTCSA
napajjielbHO, Ka)Jash B COOTBETCTBUM C COOCTBEHHOH JIOTMKOW, OJHAKO HE
HE3aBUCHUMO OJIHA OT JIPYyIroi, a B TECHOM KOHTAaKT€ M B3auMoAeucTBuHU. Kpome
3TOr0, HUX OOBEAUHSET JIOTMYECKas COCTaBIIAIONIAS, TPAAMIMOHHO NpHCyLIas
MaTe€MaTUKe W MPOHU3BIBAIOIIASl BCE MATEMATUUYECKUE KYpPChl U COJEpKATEIbHbIE
muHuu. ChopmynupoBanHoe B DeiepaabHOM IOCyIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe CpeaHero oOIero oOpa3oBaHUs TPeOOBAHHWE «BIIAJCHUE METOIAMHU
JIOKA3aTelbCTB, aJTOpUTMaMHU  pEIIeHWs 3a/Jad; yMeHue (POopMyIHpOBaTh
ONpEeIeNICHNs, aKCHOMbI U TEOPEMBbI, IPUMEHSTh UX, MPOBOAUTH JOKa3aTEIbHbIC
paccykJeHUsT B XOJI€ PpEIICHUs 3a7ay» OTHOCHTCS KO BCEM Kypcam, a
(dbopMHpoOBaHUE TOTUYECKUX YMEHUH pacnpeesieTcs 0 BCeM rojgam oOy4eHus Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

MECTO YYEBHOT O IIPEIMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ denepanbHbiM TOCYAapCTBEHHBIM 00Opa30BaTEIbHBIM
CTaHJapTOM CpeaHero oliiero o0pa3oBaHus MaTeMaTHKa SBIISIETCS 00s3aTeIbHBIM
MpeIMETOM Ha JaHHOM YpOBHE oOpaszoBaHusi. Hacrosiei mpumepHoii paboueit
IpOrpaMMoil mpegycMaTpuBaeTcs u3ydeHue yueoHoro npeamera «MaremaTuka» B
pamkax TpExX y4eOHBIX KypcOB: «Ajiredpa W Hayajda MaTeMaTHYECKOTO aHaIU3ay,
«I"'eomeTtpus», «BeposSTHOCTh U cTaTUCTUKA». DOPMUPOBAHKE JIOTUUECKUX YMEHUN



OCYIIECTBIISIETCS HA TPOTSHKEHWHM BCEX JIET OOY4YeHUs B CTapIleil IIKoJe,
a DJIEMEHTBI JIOTUKH BKJIFOYAIOTCS B COJIEp)KaHKME BCEX HA3BAHHBIX BBIIIE KYPCOB.

VYueOHbIli MIaH Ha wu3ydyeHue wartematuku B 10—1lkmaccax oOTBOIUT
5 y4eOHBIX YacOB B HEJICIIO B TEUCHUE KaXI0T0 roj1a o0ydeHus, Bcero 350 yueOHbIX
Y4acoB.

TemaTndyeckoe TUTAHUPOBAHWE YYCOHBIX KYpPCOB M PEKOMEHAYEMOE
pacnpeneneHrue yaeOHOT0 BpeMEHH 1711 H3yUCHUsSI OTACIBHBIX TeM, TTPEII0KCHHBIC
B HACTOSIIIIEH TporpamMMme, Hal0 pacCMaTpUBaTh KaK MPUMEPHBIC OPHCHTHPHI B
MIOMOIIb COCTABUTENIIO aBTOPCKOM paboueit mporpaMMBbl U MPEXkKE BCETO YUUTEIIO.
ABTOp paboueld mporpaMMbl BIIPaBE€ YBEJIWYUTh WM YMEHBIIUTH MPEAJIOKEHHOE
YUCIO0 y4YeOHBIX YacoB Ha TeMy, 4YTOObl yrayOWTbCSs B  TEMaTHKY,
3aMHTEPECOBABINYIO0 OOYYAIOIMIMXCS, WM HAMpPaBUTh YCWIWS HAa TPEOJOJICHUE
3aTpyaHEHHHA. J[OImyCTHMO TakKe JTOKaJIbHOE TIepepacipee/iCcHue 1 IePeCcTaHOBKA
AJIEMEHTOB COJIEP’KaHUS Kypca BHYTPH JTaHHOTO KJiacca.

KonnuecTBo mnpoBepoUHBIX PadOT (TEMATUYECKUM W HMTOTOBBIA KOHTPOJIb
KadecTBa YCBOCHHS Yy4yeOHOro Marepualia) M HUX THUI (CaMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pabOThI, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTEIIA.

Taxke yduTenb BIpaBe YBEIUYUTh WM YMEHBIIUTHh YUCJIO YU4€OHBIX YacoB,
orBei€HHbIX B llpumepHoil paGoueil mporpamme Ha 0000IIEHHE, TOBTOPEHUE,
CUCTEMATHU3AIMIO 3HAHWUK OOydJaromuxcs. EAMHCTBEHHBIM, HO MPUHIUAHAAIBEHO
BKHBIM KPHTEpPUEM, SIBISIETCS JTOCTHKEHUE PE3yIbTaTOB 00yUYeHUs, YKa3aHHBIX B
HACTOSIIEN MPOrpaMMe.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA «<MATEMATHUKA»

OcBoenne yueOHOro mnpeaMera «MaremaTukay JODKHO OOecIreurnBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHusl CICAYIOMMX JIUYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTPaMMbl y4EeOHOTO TIpeIMeTa
«Marematnkay XapakTepu3yITCs:

['paxxgaHCKOE BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO TPAXKIAHCKOHN MMO3HMIIMKM 00YJaronIerocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHWCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHI U TIp.), YMEHHUEM



B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN IPpaXKIaHCKON MICHTUYHOCTH, YBAXKEHUS K

MPONIIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTE€MaTHUYECKOW IIKOJIbI,
K HCIIOJB30BAHUIO 3THUX JOCTIKEHUW B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
YKOHOMHKH.
JlyXOBHO-HPABCTBEHHOI'O BOCIIMTAHHUSI:
OCO3HAHHUEM JTyXOBHBIX IICHHOCTCH POCCHUICKOTO HapoJa;
c(hOPMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, DJTHYECKOIO  IOBEACHUS,

CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.
ICTETUYECKOE BOCITUTAHUE:

9CTCTHYCCKMM OTHOHICHHUCM K MHPY, BKIIO4Yad 3CTCTHUKY MATCMATHUYCCKUX
BaKOHOMCpHOCTCﬁ, 06’I:GKTOB, 3ajgay, pemeHHﬁ, paccyxc,ueHHﬁ; BOCIIPUUMYNBOCTBIO
K MaTCMAaTHYCCKUM aCIICKTaM pa3JIMYHbIX BUAOB HCKYCCTBaA.

PU3NYECKOS BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHSIThH MaTeMAaTUYECKUE 3HAHUS B
HWHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYIOIIO0MUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMECHHEM COBEpIIATh OCO3HAHHBINH BBIOOP
Oynymieit npodeccud W pealn3oBbIBATH COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUI0 U
caM000pa30BaHUI0 HAa TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

Cc(OPMUPOBAHHOCTHIO 3KOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIIMSHUS
COLIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00AJIbHOIO  XapakTepa 3KOJOTMYECKHX MpoOlieM;
OpUEHTaluell Ha NPUMEHEHME MAaTEMaTU4YeCKUX 3HAHUM Uil pelIeHHs 3aj1ad
B 00JIaCTH OKpY’KaloIIed Cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN [JIs1 OKPYKAIOIIEU CPEJIbI.

L{eHHOCTH HAYYHOI'O ITO3HAHUSA:




c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKM ©  OOIICCTBEHHOM MPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW JEATEBHOCTH, JTarloB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIHCKYIO JCSITEIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeTtamnpenMeTHbIe Pe3yIbTaThl OCBOSHUS IMPOTPaMMBI y4eOHOTO IpeaMeTa
«MaremaTtuka XapaKTepU3yHTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusaMU, YHUBEPCANbHbIMU Pe2YNIMUBHBIMU OeUCMBUAMU.

1) Vhueepcanvhole no3naseameJibHble Oeticmaus, obecneyusaiom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 0Oyuarwuxcs (oceoeHue
Memo008  NO3HAHUS — OKpyJcarwe2o  Mupa,  NpUMeHeHUue  JI02UYECKUX,
ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).
ba3oBbI€ JIOTHYECKUE ICHCTBHUS:

® BBISIBISITh U XapaKTepHU30BaTh CYIIECTBEHHBIC NMPU3HAKA MaTeMaTHYECKHX
OOBEKTOB, TIOHSATHH, OTHONIEHWH MEXIy TMOHATUAMH, (HOpMyIHpOBaThH
OTIpeJICIICHNS TTOHATHN; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(HUKAIUH,
OCHOBaHWsI 1711 0000IIECHHS ¥ CPAaBHECHHUSI, KPUTEPUH TTPOBOIUMOTO aHAJIN3a;

® BOCIIPUHUMATh, (OPMYJIMPOBATh W  MPEOOPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, CIMHUIHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBLIIBISATH  MaTEMaTUYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M
npoTUBOpeYHs B (paKTax, MaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSX; MpEIaraTh
KPUTEPHUH JIJIs BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPCUHIA;

e JenaTh BBIBOJLI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ISAYKTUBHBIX W
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

& IIPOBOJIHNTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBa MaTEMaTHYCCKHIX
YTBEPKICHUA (MpsMBIE W OT TPOTHBHOTO), BBICTPAWBATh apTyMEHTAITUIO,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBI,

® BBHIOMpPATHh CHOCOO perieHus y4eOHOW 3ajaur (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BLIOUpATh HarboJee MOAXOAAIIUN C Y4ETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHCB).
ba3oBbIe McClIeTOBATEILCKUE ACHCTBU:

® JICTIOJIb30BaTh BOIPOCHI KaK HMCCIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOiIeMy,
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yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3Y, apTyMEHTHUPOBATH
CBOIO MO3UIIUI0, MHCHHE;

® [IPOBOJIUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTr0 00bEKTa, SIBICHHS, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMH, IBICHUSMH, TTPOIIECCAMH;

® CaMOCTOSITENIbHO (POpMyIUpOBaTh 000OIIEHUS U BBIBOJIBI MO pe3ybTaTaMm
NPOBENEHHOTO  HAOJIONEHMS, UCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

® [IPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE TPOIECCA, a TaKKE BBIJABUTATH
MPENOJIOAKEHUS O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.
Pabota ¢ undopmaimei:

® BBISIBIIATH Je(UIUTHI HHPOPMALIUU, JaHHBIX, HEOOXOJUMBIX JJI1 OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

® BLIOUpATh HHPOPMAITUIO U3 UCTOUYHUKOB PA3IUYHBIX TUIIOB, aHATTU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(POPMAITUIO PA3IUYHBIX BUIOB U (hOpM
MPEJCTABIICHHUS;

o CTpyKTypHpoBaTh MH(GOPMAIIHIO, MPEJACTABIATh €€ B pa3nuHbIX Gopmax,
WUTIOCTPUPOBATH Tpauyuecky;

® OIICHUBATH HaJIEKHOCTh uH(popmanuu () CaMOCTOATENIbHO
c(hopMyJIMPOBAHHBIM KPUTECPUSIM.

2) Vnusepcanobhvle  KOMMyHUKamue@Hvle — Oelicmeusi,  0becneyusaom
CHOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

ObuieHue:

® BOCIIPUHUMAThL U (POPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHU C YCIOBUSIMHU
U LEIIMH OOIIEHUS; SCHO, TOYHO, 'PAMOTHO BBIpa)KaTh CBOKO TOYKY 3PCHHS B
YCTHBIX M NMHACHMEHHBIX TEKCTaX, J1aBaTh MOSICHCHHS 1O XOIYy PEIICHUS 3a/1ayH,
KOMMEHTHPOBATH TIOTYICHHBIN pe3yiIbTar;

® B X07Ic 00CYKIICHUS 3aJ]aBaTh BOIPOCHI 1O CYIIECTBY 00CYKIAEMOM TEMBI,
npo0JieMbl, pelacMOl 3aj7aud, BBICKA3bIBATh HJICH, HAICJICHHBIC Ha ITOMCK
PCIICHHUS;, COMOCTABIATh CBOM CYXKJICHHSA C CYXICHUSIMU APYTUX YYaCTHHUKOB
nuayiora, 0OHapYXUBATh Pa3IMYUe M CXOJACTBO IMO3WIUI; B KOPPEKTHOH (opme
(GbopMyIIMPOBaTh Pa3HOTIIACHS], CBOM BO3PAKCHUS;

® IIPEICTABIISATH PE3YJIbTATHI PEIICHUS 3a]1a4H, SKCIIEPUMEHTA, UCCIICOBAHMUS,
IPOEKTa; CaMOCTOSATEIbHO BBIOMPATH (GOpMAT BBICTYIUICHHS C Y4ETOM 3ajad
NpEe3eHTAIMA U OCOOCHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:




® [IOHUMAaTh U UCIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U UHAUBUAYaIbHOU
paboThl MpU pElIeHHH Y4YeOHBIX 3a7ad; TMPUHUMATh 1€Jb COBMECTHOU
JeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aIlMI0 COBMECTHOW pabOThl, paclpeaciisiTh
BUJIBI pabOT, TOTOBAPUBATHCS, 00CYKAATh MPOIIECC U pe3yabTaT paboThl; 0000MAaTh
MHEHMS HECKOJIbKUX JIIOJICH;

® y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CykaeHuss, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YWICHAMH KOMaH/Ibl; OLICHUBATh Ka4e€CTBO CBOETO BKJIA(a
B OOmUHA TPOAYKT MO KpuUTepusiM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aUMOJICHUCTBUA.

3) Vnusepcanvhvie peynsamuenble oeticmeus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
CamoopraHuzanus:

® COCTAaBJIATH IUJIaH, AJITOPUTM PEIICHUS 3a/1a4u, BRIOUPATh CIIOCOO PEIICHHS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApPUAHTHI PEIICHUH ¢ y4ETOM HOBOUM MHGOPMAIIUH.

CaMOKOHTPOJIb:

® BJa/IeTh HaBbIKAMM  [O3HABAaTEIbHOM  pe(iIeKCMu Kak  OCO3HAHUS
COBEPLIAEMBIX JACUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB; BIAACTh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yibTaTa peleHus
MaTeMaTHYECKOH 3a1a4H;

® [IPEIBUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELICHUM 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX,
HaWJICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBHE pe3yibTaTa IEJId U YCIOBUSAM, OOBICHATH
MIPUYUHBI TOCTMKEHHS WM HETOCTUKEHHUS PE3YyJIbTaTOB IEATEIIbHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY.
HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus [IpuMepHoil pabodeil mporpaMmbl MO

MaTeMaTHKe MPEACTaBICHbI MO roJaM OOydeHHUsi B paMKax OTAEIbHBIX KYpCOB B
COOTBETCTBYIOIIUX pa3zesiax HacTosen I IporpamMel.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A».
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esn u3yyeHusi yaeOHOro Kypca

Kypc «Anrebpa u Havajla MaTeMaTHUYECKOrO0 aHalu3a» SBIIAECTCS OJHUM U3
HanOoJIee 3HAYMMBIX B POTPAMME CTapIIIeH MIKOJIbI, TOCKOJIBKY, C OJHOW CTOPOHHI,
OH oOecIeuynBaeT WHCTPYMEHTAJIBHYIO 0a3y Il M3y4YeHUsS BCEX E€CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYrod CTOpPOHBI, (hOPMUPYET JIOTHUYECKOE U aOCTPaKTHOE
MBIIJICHHE YYalluXcsd Ha YPOBHE, HEOOXOAMMOM I OCBOCHHS KYpCOB
nH(OpMaATHKHU, O0IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yYalllMecss OBJIAJAECBAIOT YHUBEPCAIBHBIM A3bIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIHpYET CBOU JOCTHKEHUS B MaTeMaTudeckon popme.

Kypc anreOpbl 1 Hauanm MaTeMaTHYECKOr0 aHAJIN3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKM U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh MX B IMOBCEIHEBHOM XKU3HU. B TOXXe Bpemsi OBIaJEHUE
a0CTpaKTHHIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIHUSIMHU
pa3BUMBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPXKIEHUS, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3ALIUI0, a0CTparupoBaHue U
aHaJoruo, PopMHUpPyeT KpeaTUBHOE U KPUTUUECKOE MbIlIUIeHUE. B xo/e nu3yuenus
anreOpbl M HayaJl MaTEeMaTUYeCKOTO aHaju3a B CTaplied MIKoJe ydalluecs
MOJYYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJIEH pealbHbIX CUTyalHM W HHTEPHpETALUH
MOJYYEHHBIX  PEIICHHM, 3HAKOMATCA C  OpUMEpPaAaMU  MaTeMaTH4YeCKHUX
3aKOHOMEPHOCTEH B TMPUPOAEC, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc oOnamaer 3HAUUTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanusyeTcsl Kak 4depe3 y4eOHBIM Marepuali, crocoOCTBYIOMIMN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOU AesITeIbHOCTH,
TpeOyromen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOIOTIKUTEIHLHON
KOHIIEHTPAI[MM BHUMaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbINA PE3YJIbTaT.

B ocHoBe MeToIMKN 00y4YeHHUs alredpe U HauajaM MaTeMaTHYECKOro aHaJIn3a
JICKUT JEATCIbHOCTHBINA MPUHIIUI O0yUCHUS.

B ctpykType kypca «Anredpa v Hadajla MaTEMaTUUECKOTO aHa3a» MOKHO
BBIJICJIUTh  CIEAYIOIIME COAEpKaTeIbHO-MeToauYeckue JuHuM: «Yucma wu
BBIYHCIICHUS», «DYyHKIMU U Tpadukn», «YpaBHEHUS W HepaBeHCTBa», «Hawana
MaTeMaTH4ecKoro ananuza», «MHoxkecTBa U JIorTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSHKEHUU JABYX JIET
oOy4eHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOIHSIS JIPYT Apyra U MOCTENEHHO
HACBhIAsACh HOBBIMUA TEMaMH U pazzesaMi. MOXHO ¢ YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBI KypC SBJISETCS MHTETPAaTUBHBIM, TOCKOJbKY 0ObeIuHAEeT B cele
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coJiep KaHNe HECKOJIbKUX MATEeMAaTHUYECKUX JUCIHIUINH: anredpa, TPUTOHOMETPHS,
MaTE€MaTUYECKUIN aHaln3, TCOPUs MHOXKECTB M Zp. Ilo Mepe Toro kak ydamniuecs
OBJQJICBAlOT BCcE 0OoJjiee IIMPOKUM MaTEMaTUUYECKHM ammapaTtoM, y HHX
Mocjaea0BaTeIbHO  (POpMHUpPYETCSI U COBEPIICHCTBYETCS YMEHHE  CTPOHUTH
MaTeMaTUYECKYIO MOJICNIb PEAJIbHOW CUTYallu, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa W Havala MaTEeMaTHYECKOTO aHalu3a», I pelIeHUs
CaMOCTOATENFHO  CHOPMYJIIMPOBAHHON MaTeMaTHYECKOW 3amadd, a 3aTeM
WHTEPIPETUPOBATH MOTYUCHHBIN pe3yJbTar.

ConepxartenpHO-MeTOAMYECKass JUHUS «Yucia M BBIUMCICHUS» 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIIOJIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
HAayaTO B OCHOBHOHM ImKkojie. B crapieli mkone ocoboe BHUMAaHHE YACISICTCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEUCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHANIbHO BBIMOJHATH JEUCTBUSL C HUMHM, J€JaTh MPUKUAKY, OICHUBATH
pesyapTar. OOyuaronuecss MOIy4YalOT HAaBBIKM MPUOIMKEHHBIX BBIUMCICHUM,
BBITIOJTHEHUS JICMCTBUM C 4YHCJIaMH, 3allMCaHHBIMM B CTaHJApPTHOU (Qopme,
HCIOJIb30BaHUS MAaTEeMaTUUYE€CKUX KOHCTAHT, OLICHUBAHHUS YHCIIOBBIX BBIPAKCHMUIA.

JIuaus «YpaBHEHUSI M HEPABECHCTBA» pPEaIM3YyeTCs Ha MPOTSHKEHHUH BCETO
oOy4yeHUs B CTaplieil IIKOJE, MOCKOJBbKY B KaXIAOM pazfeie porpaMMbl
MPEyCMOTPEHO pPEIICHUE COOTBETCTBYIOIIMX 3a7ad. Y4alluecs OBJIAJEBalOT
pPa3IMUYHBIMU METOJAMHU PEUICHUs] NEJbIX, PalUOHAJIBHBIX, UPpPAIMOHATBHBIX,
MOKA3aTeNbHbIX, JIOTApUPMUYECKUX U  TPUTOHOMETPUUYECKUX  YpaBHEHH,
HEPABEHCTB U UX cUCTEM. [loydyeHHbIE YMEHUS UCTIOJIB3YIOTCS MIPU UCCIIEIOBAHUU
(GYHKIIUH ¢ TTOMOIIBIO TPOU3BOIHOM, PEIICHUHM NMPUKIATHBIX 33/Jad M 3a7ad Ha
HaxOXXJICHUE HAMOOJBIINX M HAWMEHBINIUX 3HadyeHWd GyHkuu. JlanHas
coJepKaTelibHas JIMHHUS BKJIIOYAaeT B ceOs Takke GOpPMUPOBAHHUE YMEHUMU
BBITIOJTHATh pacuétbl 1o (opMmynam, npeoOpa3oBaHUs IENbIX, PallMOHATbHBIX,
UppAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKKe BBIPAKCHUH,
coJiepKalllux cTeneHu u Jiorapudmpl. braaromaps u3zyudeHHro ajireOpanyeckoro
MaTrepuralia MpOUCXOAUT JaJbHEHIIIee pa3BUTHE AITOPUTMHUICCKOTO U aOCTPAKTHOTO
MBIIICHUS yYamuxcsi, (QOPMHUPYIOTCS HABBIKM JCAYKTHBHBIX PaCCYXKICHUH,
paboTBl ¢ CHMBOJBHBIMH (OpMaMH, TMPEJICTABICHUS 3aKOHOMEPHOCTCH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AJreOpa mpemiaraeT 3QpdeKTuBHbIC
WHCTPYMEHTBI IS pEHICHUsS TMPaKTUYECKUX U ECTECTBEHHO-HAYUYHBIX 3ajad,
HarJIsHO IEMOHCTPHUPYET CBOU BO3MOXKHOCTH KakK sSI3bIKa HAYKH.

ConepxaTenpbHO-MeTOANYECKasT JUHUS «DyHKIUU W Trpa@uKA» TECHO
NeperyieTaeTcs ¢ APYyruMu JIMHUSIMU Kypca, MMOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCIIEIOBATENBHOCTh U3YUEHHS MaTepruana. M3yueHne cTeneHHom, MoKa3aTelIbHOM,

jgorapu(pMUUECKONl U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpauKOB,
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UCIONb30BaHue (YHKIUHN Ui PEIICHUs 3a/1a4y U3 IPYruX y4eOHBIX MPEIMETOB U
peaIbHOM HU3HU TECHO CBSA3aHO KaK C MAaT€MaTUYECKUM aHaJIM30M, TaK U C
pelIeHreM ypaBHEHUI U HepaBeHCTB. llpu 3ToM 00bIlIOE BHUMAHUE YIENSETCS
(OpMUPOBAHNIO YMEHHUSI BbIpaXkaTh (POpPMyIaMH 3aBUCUMOCTH MEXAY Pa3InUHbIMU
BEJIMUYMHAMH, UCCIIEJOBAaTh TMOJy4YCHHbIE (YHKIHUU, CTPOUTh UX TpapuKu.
Marepnai 3Toi coAepKaTeNbHON JJMHUN HALIEJIEH HAa PA3BUTHUE YMEHUI U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCIMOCTH MEXKIY BEJIMYMHAMH B pa3IuyHOU dopme:
aHAJIMTUYECKOU, Trpaduueckod u cioBecHo. Ero wusydyenwe crnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTM K OO0OOIIEHHIO U
KOHKPETHU3AI[1H, UCII0JIb30BAHNIO aHAJIOT .

ConepxarenpHas nuHUs «Hadana MaremMaTH4ecKOro aHajn3a» I03BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK W MPHUKIAJHBIX 3ajad,
JOCTYMHBIX OO0YYArOMIMMCSI, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTD MCCIIEIOBAThH H
CTpOUTH rpaduku PyHKINH, OPEAeNATh UX HAaHOONbIINE U HAUMEHBIIINE 3HAUCHUS,
BBIUUCTIATH TUIOMAAn GUTryp U OObEMBI Ted, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas cojaep)KaTenabHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTHU
NOCTPOCHUS MAaTeMaTUYECKUX MOJENeld peanbHbIX CHUTyaluil, HaXO0XKJIEHUs
HAWIY4IlIEero pelieHusl B MPUKIAIHBIX, B TOM YHCJE COLUATbHO-IKOHOMUYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHUYECKOIO aHajlu3a CIOCOOCTBYET
pa3BUTHIO AaOCTPAKTHOTO, (POPMATBEHO-TIOTUYECKOTO U KPEATHBHOTO MBIIIJICHHUS,
(GbopMUPOBAaHNIO YMEHHI PACcTIO3HABATH MIPOSBICHUS 3aKOHOB MAaTEMAaTHKHU B HayKe,
TEXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOUIMXCSA pE3yJIbTaTax,
MOJyYEHHBIX B XOJI€ Pa3BUTUSI MaTEMAaTUKHU KaK HAyKH, U UX aBTOPaXx.

CopepxarenpHO-MeTOIMYecKas: TMHUA «MHOXKeCTBa U JIOTMKa» B OCHOBHOM
NOCBSIIEHA  DJIEMEHTAaM  TEOPUM  MHOXECTB. Te€0peTHKO-MHO>KECTBEHHBIE
IPEJCTaBICHNUs TPOHU3BIBAIOT BECh KypC HIKOJIbHOM MaTeMaTHKU U MpeiararoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3felibl MAaTeMAaTUKU U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE MUCUHUIUIMHBI B EAHMHOE
nenoe. [loaToMy BaKHO JaTh BO3MOXKHOCThH INKOJBHHKY MOHMMATh TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MAaTeMaTHKH M HCIOJb30BaTh €ro s
BBIPQXXEHHS CBOUX MBICIICH.

B kypce «AnreOpa u Hadajga MaTeMaTHUYECKOTO aHAJINW3a» IMPUCYTCTBYIOT
Tak’K€ OCHOBBl MaT€MaTHYECKOT0 MOJEIUPOBAHUS, KOTOpPbIE MPHU3BAHBI
copMUPOBATH HABBIKM MTOCTPOCHUS MOJIENICH PEabHBIX CUTYAIINi, NCCICIOBAHUS
TUX MOJEJIEH C NMOMOUIBIO ammapaTra anareOpbl U MAaTeMaTUYeCKOro aHalu3a U
MHTEPIIPETALNHY TIOTYUEHHBIX PE3yJIbTaTOB. Takue 3a1aHusl BIIETEHbBI B KAKbIA U3
pa3zenoB MporpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca UIMPOKO UCTIONb3YETCs AJIs
pellieHus] TPUKIATHBIX 3adad. [lpu pemieHuH peanbHBIX MPAKTUYECKUX 3a]ad

ydamuecss pa3BUBaArOT Ha6J'IIOI[aTeJ'IBHOCTB, YMCHHC HaXOAWTh 3aKOHOMCPHOCTH,
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abcTparupoBaTbCs, HCIONb30BaTh AHAJIOTHIO, 0000MATh W KOHKPETHU3UPOBAThH
npobaemy. [lesTensHOCT, MO (OPMHUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX
3a7lady OpraHu3yeTcsl B Ipollecce M3Y4YeHUs BCeX TeM Kypca «Anredpa u Hauaia
MaTeMaTHYECKOTO aHAIH3ay.

MecTo y4eOHOro Kypca B Y4eOHOM IJIaHe

CornacHo yuebHomy many B 10—11 kmaccax u3ywaercs ydeOHBIA Kypc
«Anrebpa ¥ Hadalla MaTeMaTHYECKOrO0 aHan3a», KOTOPbIA BKIIOYAET B ceOs
CICAYIOIIME OCHOBHBIE pa3feibl coAepkaHus: «Yucia u  BBIYUCICHUS,
«YpaBHEHUsI U HEpaBEHCTBaY, « DyHKIMH U rpadukny, «Havanma maTeMmaTuueckoro
aHan3a» U «MHOXECTBA U JIOTUKA.

B YueOGHOoM miiaHe Ha u3ydeHHE Kypca aareOphl M Hadajl MaTEeMaTHYE€CKOTO
aHajJu3a OTBOJMUTCS HE MeHee 2 yueOHbIX 4acoB B HeAento B 10 kjmacce 1 HE MEHee
3 yueOHBIX YyacoB B Henento B 11 kiacce, Bcero 3a JiBa rojja 00yueHus — HE MEHee
175 y4eOHbIX YacoB.

Il1anupyemMble npeaMeTHbIE Pe3yJbTaThl 0CBOCHHS
padoueii nporpaMMsbl Kypca (110 rogaM o0y4eHus1)

OcBoeHne yueOHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO aHaIU3a»
Ha YPOBHE CPEIHEr0o 00IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
10 knacc
Yuciia 1 BBIYUCICHUSA

e OmnepupoBaTh TMOHATHUSAMH: PALUUOHAIBHOE W JACHUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsSI U JIECATUYHAS APOOH, MPOIEHTHI.

e BrmonHATh  apudmeTHyeckue — omepanud € palUOHAIBHBIMH |
JNEUCTBUTENLHBIMU YHCIIAMHU.

¢ BrInonHsATh NPUOIMKEHHBIE BEIYMCIICHUS, UCTIOIb3YS NMPAaBUIA OKPYTICHHUS,
JenaTh NPUKUAKY U OLEHKY Pe3yJIbTaTa BBIYMCICHHM.

e OrnepupoBaTh MOHATHSIMH: CTENEHb C LEJIBIM ITOKa3aTelIeM; CTaHJIapTHas
dbopma 3amMcu JEHCTBUTEIBLHOTO YHUCIA, KOPEHb HATYpaJbHOM CTENEHH;
UCIIOJIB30BaTh MOAXOMSIIYI0 (OopMy 3amucu JEHCTBUTEIBHBIX YHUCEN IS
pelIeHus] IPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHBIX.

e OnepupoBaTh NOHATHSAMU: CHHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO yTJa;
UCIIONB30BaTh  3alKMCh  NPOM3BOJBHOIO  yIWIa  4Yepe3  OoOpaTHBIE
TPUTOHOMETPUUYECKUE (PYHKIIUU.
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YpaBHeHMS U HEPaBeHCTBA

OnepupoBaTh NOHATHSAMHU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJOE,
palMoHaIbHOE, UPPALOHATIBHOE ypaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHUE;

BeimonHATe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUM M periaTh
TPUTOHOMETPUYECKNE YPABHECHMUS.

BoInonHATE MpeoOpa3oBaHMsl LENIbIX, PALMOHAIBHBIX W HPpPalUOHAIBHBIX
BBIDOKEHUM W pelmaTbh OCHOBHBIE THIIBI IEJBIX, PAlMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPABEHCTBA ISl PELLIEHUs MATEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 Pa3JIMYHbIX 00JacTe HAYKH U PEabHOU KU3HH.

MopnenupoBaTh pealbHblE CHTyalldd Ha S3bIKE anre0pbl, COCTaBJISATh
BBIPAXXEHUs, YPABHEHUS, HEPABEHCTBA 110 YCJIOBHUIO 3aJa4H, UCCIIEN0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amapara ajireopsl.

DOyHKUMH U TPaPUKH

OnepupoBath MOHATUSIMH: (QYHKIIHS, CIIOCOOBI 3aAaHus QyHKIIMH, 00JaCTh
OTIPEJICIICHHS] 1 MHOXKECTBO 3HaYeHUM QyHKIUU, TpaduK HyHKIIMH, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh MOHATHSIMH: YETHOCTh W HEUETHOCTh (YHKIUH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 715 pellieHrs ypaBHEHUH.

CtpouTth ¥ unTaTh rpauKu JTUHEHHONW (DYHKIMH, KBAAPATUYHON (PYyHKINUH,
CTETICHHOH (DYHKIIHH C EJIBIM TOKa3aTelIeM.

Hcnons3oBath rpaduku (QYHKIUM A7 UCCIEIOBaHMUS MPOIECCOB U
3aBHCHUMOCTEH TpU pelIeHHH 3a7ad W3 APYTUX Y4YEOHBIX NPEAMETOB H
peaNbHOM KU3HU; BRIpAXKATh (POPMySIaMU 3aBUCUMOCTH MEXKTY BETUUMHAMH.

Havaja MareMaTH4eCKOro aHaju3a

OnepupoBaTh TMOHATUSAMHU: IOCIEIOBATEILHOCTh, apudmeTndyeckas u
reoMeTpUYECKasi IPOrPECCHUMU.

OnepupoBaTh TOHATHUSMU: OECKOHEYHO YOBIBAIOIIAs TeoMeTphYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOLIEH T€OMETPUUECKOM MPOTPECCUH.
3aiaBaTh NOCIEAOBATENBHOCTH PA3TUYHBIMU CIIOCOOAMH.
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Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEW U IPOTPECCUN IS PEILIECHHUS
peanbHBIX 334 MPUKIIATHOTO XapaKTepa.

MHo:KecTBa U JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, OTIEPAIIMHU HaJ MHOKECTBAMH.
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar Jyisi  OMHCaHUs
peanbHBIX MPOLIECCOB U SIBJICHUH, MPU PEIICHUU 3a7a4 U3 JPYruX y4eOHbIX
MPEAMETOB.

OnepupoBaTh  NOHATUSIMU:  ONpENEIEHUE,  TEOpeMa,  CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 xmacc
Yucjaa v BLIYUCJICHUS

OnepupoBarh MOHATHAMM: HATypajdbHOE, LIEJIOE YHCIO; HCIO0JIb30BaTh
NPU3HAKK JEJIUMOCTH LENBbIX YHUCEJ, PAa3JI0KEHUE 4YHuCia Ha MPOCThIE
MHOKHUTEIHN JUIsl peLIeHUs 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM ITOKA3aTEIIEM.
OmnepupoBaTh MOHATUSIMH: JIOTapU(PM YHUCIA, AECATUYHBbIE U HATYypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumensaTh CcBOWCTBa CTEMEHW JUig TpeoOpa3oBaHUsI  BBIPAKCHUM;
ONEPUPOBATH TOHATUAMU: ITIOKA3aTEIbHOEC YPABHEHUE UM HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIbI OKA3ATEIbHBIX YPABHECHUN U HEPABEHCTB.
BreinmonHaTe npeoOpa3oBaHUsl BbIpaKEHUM, COAEpKAIUX JOorapu(mel;
OTIEpUPOBATh TOHITHAMU: JOrapuMUUYECKOE ypaBHEHHE M HEPABEHCTBO;
peraTh OCHOBHBIE THITHI JJOTAPU(PMUYECKUX YPABHCHHU U HEPABEHCTB.
Haxoauts pemennst npoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh MOHATHUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUW U €€ pEIICHHUE;
MCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM ISl PELIEHUS] NIPAKTUYECKUX
3a7ad4.

Haxonuts peuienus npoCcTenmmx CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MopaenupoBaTh peajbHbIC CHUTyallud Ha s3bIKE aireOpbl, COCTaBIATH
BBIPAKCHUSA, YPABHEHHUs, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHUIO 33Ja4H,
MCCJIEIOBATh MMOCTPOSHHBIE MOJIETN C UCTIOIL30BAHUEM ariapara aareopsl.

DyHKIUHN U TPAPUKH
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e OmnepupoBaTb NOHATUAMU: TEpUOANYECKass (QYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKH SKCTpeMyMa (YHKIHMH, HauOoJiblliee U
HaMMeEHbIIIee 3HAYCHUS] (PYHKIMU HA MPOMEXKYTKE; MCIOJIb30BaTh UX JJIS
UCCIIe0BaHMs PYHKIINU, 3aJaHHON TpaduKOM.

e OmnepupoBaTh MOHATHUAMH: TpadUKU MOKA3ATEIHHOU, JOrapupMUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUK; u300pakaTh HUX HA KOOPJIUHATHOU
MJIOCKOCTH U UCIIOJIB30BATh ISl pEUICHUSI YpAaBHEHUI 1 HEPABEHCTB.

e H300paxkaTh HA KOOPJAMHATHON MIIOCKOCTH IpauKU JIMHEHHBIX YpaBHEHUN
Y UCTIOJIh30BaTh UX JJISl PEIICHUS] CHCTEMBbI IMHEHHBIX YPaBHEHHIA.

e lcnonb3oBarh Tpaduku (QYHKIMA HJIsI KCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEH U3 APYTUX Y4€OHBIX AUCLUILIMH.

Hauaja MmaTreMaTH4eCKOro aHaJIm3a

e OmnepupoBaTh NOHATUSAMU: HENPEpbIBHAs QYHKIUS; IPOU3BOIHAS (DYHKIINU;
UCIIOJIb30BaTh T'€OMETPUYECKUN M (PU3UYECKH CMBICI MPOU3BOJHON IS
peIIeHus 3a1ay.

e HaxonuTtb Npou3BOIHBIE AIEMEHTAPHBIX PYHKIUN, BBIYUCISTH TPOU3BOIHbBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHII.

e licnonp30BaTh MPOU3BOIHYIO AJI HCCIAEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTh PE3YJNbTaThl MCCIEAOBAHUA K NOCTPOCHHUIO
rpauKoB.

e lcnosnb30BaTh NMPOU3BOJIHYIO ISl HAXOXKACHUS HAWIYUYLIEro pPEIICHUS B
IIPUKIIAIHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax.

e OmnepupoBaTh MOHATUSIMU: TME€PBOOOpa3Has M HMHTErpajl; IMOHUMATh
T€OMETPUYECKHUI U (PU3NYECKUN CMBICI UHTErpaia.

e Haxonuth nepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIUH; BBIYUCISATh MHTErPAJI
no ¢popmyie HeroTona—JIeltOnua.

e Pemare npuknagHeie 3aa4v, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKOIO U
(bu3nYecKoro xapakrepa, CpeJICTBaMi MAaTEMAaTHYECKOTO aHAJIN3A.

Conepxanne y4eOHOro Kypca (1o rogam o0y4eHus)

10 kaacc
Yucjaa 1 BLIYUCJIEHUA

PanmonanpHbie yucina. OOBIKHOBEHHBIE U JIECATHYHBIC APOOH, IPOIICHTHI,
OCCKOHEUHbIE  TEepUOAMYECKHE  Jpodu. ApudmMeruueckue  omneparud ¢
paIrMOHAIBHBIMU YMCJIaMU, TTPEo0pa30BaHUs YHCIOBBIX BhIpaxeHUH. [[puMenenue
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Ipobeil 1 MPOLEHTOB ISl PElIeHUsl MPUKIAIHBIX 33/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUUW U pEaJbHOM KU3HH.

JleiicTBuTenpHple  4yMcia. PalnMoHanbHblE M HUPpPalMOHAIBHBIE  YHUCIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTEIbHBIMU 4HciaMu. [lpubGnmkéHHble
BBIUMCJICHHUS], IPaBUIJIa OKPYTJICHUS, IPUKHUJIKA U OLICHKA Pe3yJIbTaTa BEIUMCICHHA.

Crenens ¢ nenbiM nokasareneMm. CtannapTHas Gopma 3amucu AeHCTBUTEEHOTO
yrcna. Mcnonp3oBaHue nmoaxoasieil Gopmbl 3anrucu ACUCTBUTEIBHBIX YUCEIN AJIS
pelIeHus: MPaKTHUECKUX 3a7a4 U MPEACTaBICHUS JaHHbIX.

Apudmernyueckuit KOpPEHb HAaTypajJbHON CTEIICHU. JencrBus c
apru(pMETUIECKUMU KOPHSMU HATypaJIbHON CTEIICHHU.
CHHyC, KOCMHYC W TAaHT€HC YHUCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTAHI'CHC YHCJIO0BOI'0 aprymcHTa.

YpaBHeHHS U HEPABEHCTBA
ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpUUYECKHE (DOPMYIIBI.
YpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, peleHne HepaBeHcTsa. Merton
UHTEPBAJIOB.
Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.
Penienne TpUroHOMETpUYECKUX YPAaBHEHUM.
[IpruMeHeHnEe ypaBHEHU U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3314 U
3aJla4y U3 Pa3IuvHbIX 001acTeil HAYKH U peabHOU KU3HHU.

DOyHKUMH U TPaPUKH

®dyuk1us, criocoObl 3ananus hyHkuuu. ['paduk pynknuu. Bzaumuo o6patHbie
byHKUIHU.

OO6nacTh omnpeaeNeHus U MHOXECTBO 3HaueHuM (yHkuuu. Hynu ¢yHkuumu.
[TpomexxyTku 3HaKONMOCTOAHCTBA. UETHBIE U HEUETHBIE PYHKIUU.

CrenenHast pyHKIMS ¢ HATYpaJbHBIM U IIeJIbIM NoKa3zareneM. E€ cBolicTBa u
rpaduk. ColicTBa 1 rpauK KOpHS N-O CTENEHHU.

TpuroHomeTpruyeckas OKpPYKHOCTb, ONpPEIEIEHUE TPUTOHOMETPUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

Havaja MmareMaTH4eCKOro aHaju3a

HOCJ’I@,Z[OB&TCJIBHOCTI/I, CITOCOOBI 3aJJaHuA HOCHCﬂOB&TGHBHOCTCﬁ.
MOHOTOHHBIC IIOCIACA0BATCIIbHOCTH.
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ApudmeTrnueckast 1 reoMeTpudeckas mporpeccuu. beckoneuno yObIBaromias
reoMmerpudeckas nporpeccusi. Cymma O0eCKOHEYHO yOBIBAIOIIEH TreOMETpUYECKON
nporpeccu. Dopmysna CIOXKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPEcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOTO XapaKrepa.

MHokecTBa M JIOTHKA

MHoXxecTBO, onepanuu HajJ MHoXKecTBaMmH. Jluarpammbl OJitnepa—BenHa.
[IppuMeHeEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUuisi ONMCAaHUs pPEabHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CI€ICTBUE, JOKA3ATEIbCTBO.
11 kiace
Yucaa v BIYMCICHUA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1mMoCcTy LEeIbIX YHCEIL.

CreneHb ¢ pallMOHAIBHBIM TOKa3zaTeraeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJbHBIE JIOTAPU(PMBI.
YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXEHHM, COEPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBaHne BBIpAXKEHHUM, COJEPKALIMX CTEHNEHH C PALMOHAIbHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHUM. Penienne npuKIagHbIX 3a/1ad C MOMOULIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a/1a4 v 3a71a4 U3 pa3InyHbIX 00J1acTel HAYKU U PEAIbHON KHU3HHU.

DYyHKIUHN U TPAPUKH

Oyuknus. [lepuognueckue pynkuuu. [IpomexyTku MOHOTOHHOCTH (QYHKIIUU.
Makcumymbl 1 MUHUMYMBbI (yHKUMU. HawmbGosblnee u HauMmeHblllee 3HAUYEHHE
GyHKIIMM Ha TIPOMEKYTKE.

Tpuronomerpuueckne QPyHKITUU, UX CBOWCTBA U TPAPUKH.

[TokazatenbHas u morapudmudeckas GQyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonb3oBanue rpadukoB GyHKUUNA AJ pEelICHUs] YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (QYHKIUM A8 HCCIEIOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE BO3HUKAIOT IPHU PEIICHUHU 3a7ad U3 JAPYTruX ydeOHbIX

MPEIMETOB U PEAIbHOMN KU3HHU.
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Hayana MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIIMH. MeTOT MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[IpousBonnas  ¢yHkiuu. ['eomeTpuueckuidi U (QU3MUECKUN  CMBICT
IIPOU3BOTHOM.

[IpousBogubie  snemMeHTapHbIX  QyHkumit.  DopMmynbl  HaXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumeHeHre MPOU3BOIHON K HMCCIENOBAHUIO (PYHKIIMIA HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM Ul HAXOXKACHUsS HAWIY4lIero pelIeHUus B
NPUKIAIHBIX 3aJayax, I ONPENENICHHS CKOPOCTH MpoLecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabiuia nepBooOpa3HbIX.

WuTerpan, ero reomMeTpuyeckuii u (U3MYECKUM CMbIcH. Beruncienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.
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TemaTuveckoe NIIAHUPOBAHKME Y4eOHOr0 Kypca (1o rogam o0y4eHust)

10 xaacc (He MeHee 70 yacoB)

Ha3zBanue pasaena OcHoBHOE OcHoBHBIE BH/IBI
(TemMbI) co/iep:KaHMe pa3jesia NeATEJLHOCTH

(4mcyI0 9acoB) (TemMbI) 00y4JaImmXxcst
MHo:xecTBa MHoOXecTBO, oneparuu Hcnoab3oBaTh
PAllMOHAJIbHBIX H HaJ MHOXECTBAMHU. | TEOPETUKO-
JelCTBUTEIbHBIX YHCEJI. Jlnarpammbl MHO>KECTBCHHBIN
PaunonajbHbIe Oiinepa—DBenHa. anmapar Uil OIHUCaHUs
YPABHEHUSI M HEPABEHCTBA PanmyonanpHBIE 4YHCIIA. | X0OZ1a peleHus

(14 v)

OOBIKHOBEHHBIE U
JIECATUYHBIC poou,
IPOLIEHTHI, OECKOHEUHbIE
NepUoJUYEcKue  Jpoou.
Apudmernueckue
orepariu C
paIrmoHaTbHBIMA
JUCITaAMH,
npeodpa3zoBaHUs
YHUCIIOBBIX  BBIPAKCHHI.

[Ipumenenue npobelt u
NPOIEHTOB I PELICHUS

NpUKIAAHBIX — 3aJad U3
pa3IUYHBIX oTpacien
3HAHUM U pEAIbHOM
KU3HU.

JleCTBUTEIbHBIC

yucia. PanuonanbHbIE M
VUPPALMOHAIBHBIE YHCIIA.
Apudmernueckue

onepauumn C
JICUCTBUTECIIbHBIMU

yucnamu. [Ipubnmxénnbie
BBIUMCJICHHUS, npaBuia
OKpYIJICHUSI, TPUKUJIKA U

OIIEHKA pesyJbTara
BBIYMCIICHUU.

ToxnecrBa u
TOXIECTBCHHbBIC
npeoOpa3zoBaHuUsl.
YpaBHeHue, KOpPEHb

ypaBHeHus. HepaBeHCTBO,

MaTEeMaTUYECKUX 3a/1a4,
a TakXke peaJbHbIX
IPOLIECCOB U SIBIICHUMU,
IIPU PELICHUU 3a7a4 U3

IPYruX y4EOHBIX

IPEIMETOB.
OnepupoBarthb

MOHATHAMM:

parMoHaNIbHOE YHUCIIO,
JICUCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAsI JIpOOBb,

ecATAYHASI Ipo0b,
MPOIICHTHI.
BbInoHaTh
apupMeTuIecKue
omnepanuu c
palMoOHaIbHBIMH u
JICUCTBUTEILHBIMU
YHCJIAMHU;
npUOINAKEHHBIE
BBIYMCIICHMS,
UCIIOJIB3YS npaBuiia
OKpYTJICHHUS.

Henars NPUKUAKY
U OIEHKY pe3yibTara
BBIYMCIICHUN.

OnepupoBarhb
MOHATUSMM:
TOXIECTBO, YPAaBHEHHUE,
HEPABEHCTBO; LEJIOE U
palMOHAJIBHOE
YpPaBHEHHE,
HEPABEHCTBO.
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pEUICHUC HCPaBCHCTBA.
MGTOI[ HHTCPBAJIOB.
Pemenune OCIIbIX 141

JIPOOHO-pAlIMOHATBHBIX
ypaBHEHUH U HEPABEHCTB

BbInoHATH
npeodpa3zoBaHusA
LEJIBIX U
pPalHOHAIBHBIX
BBIPKCHUM.

Pemiate OCHOBHBIE
THIIbI LEJIBIX
VPpalHOHAIBHBIX
YPaBHEHUM 151
HEPABEHCTB.

IIpuMeHaTb
palMOHaIbHbIE
YpaBHEHUS u
HEpPaBEHCTBA TUTSt
pelieHus
MaTeMaTH4YEeCKUX 3a1a4
Y 33724 W3 Pa3IM4HbIX

obnmacTell  HAyKu U
pEaJIbHOM KU3HU

DOyHKUMU U rPpaGUKH. OyHKIMS, CIIOCOOBI OnepupoBartb
Crenenn ¢ mejabIM 3a1aHus (GyHKUMU. | MOHATHAMM: QYHKIUS,
nokasareJjemM B3aumno 00paTHbIC | CIIOCOOBI 3a1aHUs
(69) GyHKUIHUU. I'padux | pyHKIMH, B3aMMHO
GyHKUIHUU. oOpaTHble  (QyHKIUH,
Ob6nactp omnpeneneHus | 00JaCTh ONPEACIICHUS U
U MHOXECTBO 3HAYEHUH | MHOXKECTBO 3HAYCHUMU
byakuuu. Hynu dyukiuu. | pyHkiumm, rpadux

[IpomexyTku byHKMKU; YETHOCTh U
3HAaKOIIOCTOSIHCTBA. HEYETHOCTh  (PYHKITUH,
YUértHple U  HEYETHBIC | HYIHU byHKINH,
byHKIIUU. IPOMEKYTKU

CreneHb C  LEJIBIM | 3HAKOIIOCTOSHCTBA.
[10Ka3aTeJIEM. BbInoJgHATH
CranpaptHas dbopma | npeodpazoBaHus
3alUCHA  JIEMCTBUTEJIBHOIO | CTEIIEHEW C  LEJIbIM
yucia.  Mcronb3oBaHUE | MOKA3aTEIEM.
MOAXOISIIIIEN hopmbI Hcnouab3oBarhb
3aMuCH  JACHCTBUTENBHBIX | CTAHAAPTHYIO  (hopmy
yyucel U PELICHUS | 3alUCU
MIPAKTUYECKUX 3aJa4 U | JEUCTBUTEIBHOTO
IIPEICTABJIEHUS JAHHBIX. | YUCJIA.

Crenennas QyHKUUA C ®opmyaupoBaTth U
HAaTypaJIbHbIM M LEJIbIM | WIJIIOCTPUPOBATH
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nokazareieM. E€ cBonicTBa
u rpaduk

rpaguyecku CBOKCTBA
CTENEHHOUN (PYHKIIUU.

Bbipaxartsb
popmynamu
3aBUCHUMOCTH  MEXKIY
BEJIMYNHAMH.

HUcnosb3oBath
uugpoBbie  pecypcsl
JUTS ITOCTPOCHUSA

rpadpukoB (yHKIMU H
V3y4YCHUS UX CBOMCTB

ApupMeTnyecKuil KOpeHb
N—o#l CTeneHu.
HppanuoHajbHble
YPaBHEHHS M HEPABEHCTBA
(18 v)

Apubmernueckuit
KOpPEHb HaTypaJbHOMN
creneHu.  JleWictBua C
apu(pMETUIECKUMHU

KOPHSIMU N—OM CTETECHHU.
Pemenue
UppaMOHATbHBIX
YPaBHEHUI U HEPABEHCTB.
CpoiictBa u Tpadux
KOpHS N-0#1 CTENEHU

DopMyJIMpPOBATH,
3alMCbIBaTh B
CHUMBOJIMYECKOM
popme u
WLIIOCTPUPOBAThH

NpuMepaMM CBOMCTBA
KOpHS N-OU CTEIECHU.

BbInoJgHATH
npeoOpa3oBaHuUs
UPpaHOHAIBHBIX
BBIPAKEHUMU.

Pemats oCHOBHBIC
TUMBI UPPALUOHATBHBIX

YpaBHEHUU 151
HEPABCHCTB.
IIpumeHsATH IS

pelieHusl Pa3IMUYHBIX
3aga4

UppalrOHaIbHbIE
ypaBHEHUS u
HEPaBEHCTBA.
Crpourb, 4MTATDH
rpaguk  KOpHsA N-oH
CTEIEHH.
HUcnoab3oBarh
nu@poBbie  pecypchl
TUTSL ITOCTPOCHUSA

rpagukoB (GyHKIMA U
V3yYCHUS UX CBOMCTB

®opmyJibl TpuroHomerpuu CuHyc, KOCHUHYC U OnepuposBarthb
Tpuronomerpuyeckue TaHT'€HC YUCJIOBOTO | MOHATUSAMM:  CHHYC,
YPABHEHUS apryMeHTa. ApKCHHYC, | KOCHHYC W  TaHI€HC
(22 ) IIPOU3BOJIBHOIO YIJIA.
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APKKOCHUHYC U aPKTAHI'CHC
YHUCJIOBOI'0 aprymcCcHTra.

HUcnoan3oBarnh
3alMCh IIPOU3BOJILHOIO

Tpuronomerpuueckast | yria d4epe3 oOpaTHbIE
OKPY>KHOCTb, TPUTOHOMETPHUUECKHE
OTIpENICIICHHE byHKIUU.
TPUTOHOMETPUUECKUX BoInoJHATH
byHKIIAN YUCJIOBOTO | MPeoOpa3oBaHus
aprymeHTa. TPUTOHOMETPHUUECKUX

OcHOBHBIE BBIPAKCHUMU.
TPUTOHOMETPHUUECKHUE Pematb OCHOBHBIC
(bopMyIIBI. THUIIBI
[IpeoOpazoBanue TPUTOHOMETPHUYECKHUX
TPUTOHOMETPHUUECKUX YpaBHEHUI
BBIPAKCHUM.

Pemenue
TPUTOHOMETPHUUECKUX
YpaBHEHUM

IocsenoBareibHOCTH U [TocnenoBaTenbHOCTH, OmnepupoBartb

Nporpeccuu CIOCOOBI 3a/1aHus | IOHSATUSIMM:

(6 v) MIOCJIEIOBATEILHOCTEH. MOCJIEAOBATEILHOCTD,
MoOHOTOHHBIE apudmeTnyeckas u
NOCJIEOBATEIBHOCTH. reoMeTpruYecKast

Apudmernueckas U | IPOTPECCHH;
reoMeTpudeckas OECKOHEUHO
nporpeccu. beckoHeuHo | yObIBaromas
yObIBaroIIast reoMeTpuyecKas
re€OMETPUYECKAs nporpeccus, cymMma
IPOrpECCHsL. Cymma | 6eCKOHEUHO
OECKOHEYHO YOBIBAOIICH | yOBIBatOIIEH
reOMETPUYECKOU reOMETPUYECKOU
IPOrPECCHH. dopMmyiia | IPOrpeCCU.
CJIOYKHBIX MPOLEHTOB. 3anaBarhb

Wcnons3oBanue MOCJIEIOBATEILHOCTH
MPOTPECCUU ISl PELICHUS | pa3TUuYHBIMU
peabHbBIX 3a/1a4 | Cloco0amu.
NPUKJIAJHOTO XapaKTepa IIpuMeHaTs

(opmyily  CIOXKHBIX
NPOLEHTOB IS
pelleHus1 3a1ay U3
peanbHON TMpPaKTUKU (C
UCIIOJIb30BaHUEM
KaJIbKYJISITOPA).

HUcnoab3oBarh
CBOJNCTBA
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1ocJieIOBaTEIbHOCTEN
U TOporpeccuit s
penieHus peabHBIX
3a/1a4y MPUKIIATHOTO
XapakTepa

IHoBTOpEeHue, 00001IEHHE,
CHCTEeMAaTH3alNs 3HAHUM
(4 9)

OcCHOBHEBIE MIOHSTHSA
Kypca aiareOpbl W Hayam
MaTeMaTHYECKOIro aHaIn3a
10 xiacca, o0OoOIieHue u
cucTeMaTu3alus 3HaHui

IIpuMeHsaTb
OCHOBHBIE MOHATHUS
Kypca anreOpsl 1 Havajl
MaTEeMaTU4YeCKOro
aHaJIM3a Ul PEIEHUs
3a1a4 U3 peajbHOM
KU3HM W JpPYTHX
IIKOJIBHBIX JTUCIMILIMH
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11 xaacc (nHe menee 105 yacoB)

Ha3Banmue pa3zgeia OcHoBHOE OcHOBHBIE BU/IBI
(TemMblI) co/Iep:KaHMe pa3jaelia AeATeJIbHOCTH
(k0JIHYECTBO YACOB) (TemMbI) o0yyamomuxcst
Crenens ¢ Crenenb c DopMyJIUPOBATD,
PAlHOHAIbHBIM palOHAIBHBIM 3allUChIBATH B
nmoKas3areJiem. nokaszareneM. CBOICTBa | CHMBOJIMYECKOH (popme 1
IHoka3zareabHast CTEIIECHH. WIIOCTPUPOBATH
bynkums. [IpeobOpazoBanue npuMepamMu CBOMCTBA
IToka3zaresbHBbIC BBIPAKCHUMH, CTETICHMU.
YPABHEHUS U coZeprKammx IIpuMeHATH CBONCTBA
HEpPaBEeHCTBA palnroOHAIIbHBIE CTEIICHU TUISL
(12 v) CTEIEHHU. npeoOpa3oBaHUs
[TokazarenbHble BBIPAKEHU.
YpaBHEHUS u DopMyJUPOBATH 151
HEPABCHCTBA. WLIKCTPUPOBATH
[TokazarenbHas rpaguyecku CBOKCTBA
dbyHK1IHS, €€ CBOMCTBA U | TOKA3aTEIbHOU (DYHKIIUH.
rpaduk Pemars OCHOBHBIE
THUIIBI MOKA3aTEIbHbBIX
YPaBHEHUU U HEPABEHCTB.
HUcnoab3oBarh
uudpoBbie pecypebl s
ITOCTPOCHUS rpadukoB
GyHKIIUA W U3ydYeHUs UX
CBOICTB
Jlorapupmuueckas Jlorapupm  umcia. ®opMyJIHpPOBATH,
pynkums. Jecstuunblie U | 3aNIUChIBATH B
Jlorapupmuueckue HaTypajbHbIC CUMBOJINYECKOH opme U
YPABHEHHS H aorapudMsl. WLIKCTPUPOBATH
HEpaBeHCTBA [IpeobpazoBanue npuMepaMu CBOWCTBA
(12 v) BBIpAKEHUH, Jorapudma.
COJIEpKAIUX BbInoJgHATH
JorapuMsl. npeoOpa3oBaHUs
Jlorapudmuueckue BBIPAKCHUH, COICPIKAIIUX
ypaBHEHUS U | Jorapu@msl.
HEPABEHCTBA. DopMyJIMPOBATH 51
Jlorapudmuyeckas WLIKCTPUPOBATH
byHKUHMA, €€ CBOMCTBA U | rpaduyecku CBOWCTBA
rpadux aorapupMuyecKon
GbyHKIUY.
Pemarns OCHOBHBIE
TUTIBI  JIOTapU(MUYECKHIX

YPaBHEHHI U HEPABEHCTB.
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HUcnoab3oBath
nu(ppoBbIe pecypchl s
MTOCTPOCHUS rpadukoB
GyHKUMIA W U3yYEHUS] UX
CBOMCTB.

3HaKoOMUTBHCSH c
HCTOpHEH pa3sBUTUA
MATEMATHKH

Tpuronomerpuyeckue
GyHkuuu 1 ux
rpagukm.
Tpuronomerpuueckue
HepaBeHCTBa

(CR))

Tpuronomerpruueckue
(YHKIINHM, UX CBOWCTBA
U TpaduKu.

[Ipumepsl
TPUTOHOMETPHUUYECKHUX
HEPaBEHCTB

Onepuposarb
MOHATHEM [IEPUOINYECKast
byHKIIHS.

Crpours,
aHAJM3UPOBAThH,
CPAaBHUBATH rpadpuku
TPUTOHOMETPUYECKUX
byHKIMA.

DopMyJIHPOBATH 51
WIJIIOCTPUPOBATH
rpaguyecku CBOKMCTBA
TPUTOHOMETPUUECKHUX
GyHKLIHA.

Pemars, mpocreimme
TPUTOHOMETPUYECKHUE
HEpaBEHCTBA.

HUcnoas3oBarb
rpauku JUIsL  PELICHUS
TPUTOHOMETPUYECKUX
HEPaBEHCTB.

HUcnoas3oBarh
uudpoBbie pecypebl s
MIOCTPOCHUS rpadukoB
GyHKIIUH ¥ U3y4YECHUST X
CBOVCTB

IIpousBoanas.
IIpumenenne
NPOU3BOJIHOM
(24 4)

HenpepriBHbie
GyHKUIHUU. Meron
WHTEPBAJIOB TSt
pelIeHUs] HEPABEHCTB.

[IpousBoaHas
(GyHKIIH.
I'eomerpruueckuin 151
buznaeckuit CMBICTT
MPOU3BOHOM.

[IpousBoaHbIE
AJIEMEHTAPHBIX

OnepupoBarnb
MOHATHAMH.
HempephIBHAS  (PYHKIIUS,
pou3BoAHAS QYHKIIUU.

Hcnoan3oBarhb
F€OMETPUYECCKUH u
bu3nIecKuit CMBICIT
MIPOU3BOHOU s
peLIeHUs 3a1a4.

Haxoauth
MIPOM3BOJIHBIC
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dbynkuit. [IponsBoanas

AJIEMEHTApHbIX (PYHKIUH,

CYMMBI, MPOU3BEACHUS, | BBIMUCIAATH ITPOU3BOJIHBIE
YacCTHOTO (PYyHKIIUH. CyMMBbI,  NPOU3BEICHUS,
[Ipumenenue JaCTHOTO (PYHKIIHM.
IIPOU3BOJHOMN K HUcnoas3oBath
UCCIIEOBAHUIO MTPOU3BOJIHYIO TUISt
byHKIHI Ha | KCCNIe0BAaHUA (PYHKIIMH Ha
MOHOTOHHOCTh Y | MOHOTOHHOCTb u
SKCTPEMYMBI. AKCTPEMYMbI, NMPUMEHAThH
Haxoxnenue pe3yJabTaThbl
HanOOJIBILIErO U | HcCJIel0BaAHUSA K
HaVMEHBILIETO 3HAYEHHUS | IOCTPOCHUIO IPauKOB.
(GYHKIIUM HA OTpE3Ke. IIpuMeHaTs
[Ipumenenue IIPOU3BOIHYIO VIS
IPOU3BOTHOM JUISL | HAXOXK/ICHUSI HaWITy4Ilero
HaXO0XJICHUS pelIeHns B NPUKIAIHBIX, B
HAWJTy4IlIeTO PEUICHUS B | TOM YHCJIE COLUAIBHO-
NPUKIAIHBIX  3aJadaX, | SKOHOMUYECKHUX, 3a/1a4ax.
TUTSt OIIpEIEIICHHUS 3HaKOMUTBHCSH c
CKOpPOCTH IpOIIECCa, | HCTOPHEH pa3BUTHUSA
3aaHHOTO  (hOPMYJION | MATEMAaTHYECKOTO aHAIn3a
WK rpauKoM
HNurerpan u ero [TepBooOpazHas. OnepupoBarb
NPUMEHeHUus! Tabnuua MOHSATUSIMM:
9 4) IepBOOOPA3HBIX. 1epBoOOpa3Hasi, HHTErpall.
HnTerpai, Haxoautb
re€OMETPUYECKUN U | mepBooOpa3HbIe
busznueckuit CMBICII | DJIEMEHTAPHBIX  (DYHKIIHIA;
UHTErpaa. BBIYMCJIATHL MHTErPA MO
Brruucnenue unrerpana | gpopmysie
o dbopmyne | Hetorona — JleiOnura.
Hprorona—Jleitonuna 3HAKOMUTBHCS c
ucropuen pa3BUTHUA
MAaTeMaTHYECKOTO aHAJIN3a
Cucrembl ypaBHeHUMH CucreMbl JIMHENHBIX OnepupoBarnb
(12 9) ypaBHEHUU. PenieHue | NOHATHAMMU: cucTema
MPUKIAAHBIX 3a4a4 C | JUHEHUHBIX YPAaBHEHUU U €€
IIOMOIIIBIO CUCTEMBI | pELICHHUE.
JIMHEVHBIX YPABHEHUM. HUcnoas3oBarb
Cucremsl U | CUCTEMY JIMHEWHBIX
COBOKYITHOCTH  UEJbIX, | ypAaBHEHUN [JI1 pPEIIeHUs
palMOHAIIbHBIX, MPaKTUYECKUX 3a]a4.
UppaLMOHAIbHBIX, Haxoguts  pemenust
NIOKA3aTEJIbHBIX, MPOCTENIINX CUCTEM U
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aorapupMUYECKUX
YpPaBHECHUM 151
HEPABEHCTB.

Hcnonb3oBanue
rpaduKoB QYyHKIMH JJIs
pelIeHUs] YpaBHEHUN H
CHCTEM.

[Ipumenenue
YpPaBHEHUM, CHCTEM U
HEPABEHCTB K PELICHUIO
MAaTEMATUYECKUX 33]1a4
Y 3aJa4 W3 Pa3IMYHbIX
obnmacTeli  HaykKu U
pEabHOM )KU3HU

COBOKYITHOCTEM
palMOHAIIBHBIX YPAaBHEHUN
Y HEPABEHCTB.
HUcnoab3oBarh
rpaduku  QYyHKIMA IS
pelIeHNs YpPaBHEHUM.

MoaenupoBarsb
peanbHbIE CHUTyallUHd Ha
A3BIKE anreopsl,
COCTABJISITH  BBIPAXKECHMS,
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI [0  YCJIOBHIO
3a/1auy, HCCJIeI0BATH

NMOCTPOEHHbIE MOJEJH C
MCIIOJIb30BAaHUEM allrapara
anreopbl

HarypajbHble u neJibie
ymuciaa
(69)

Harypanbnbie u
L[eJIbIe YKCia B 3aJayax
W3 PeaJbHON KU3HMU.

[Ipn3naku
NETUMOCTH
qucen

OEeJIbIX

OnepupoBartsb
NMOHSATUSIMM. HATypaJIbHOE
YHCJI0, 1IEJI0C YHCIIO.

Hcnoan3oBarh
MIPU3HAKU JIEITUMOCTH
LEJBIX YHCel, Pa3I0KeHUE
Yypcia Ha MIPOCTHIC
MHOXXHUTEIIA IS PEIICHUS
3a7a4

IToBTOpEHME,
00001IEHHE,
cucTeMaTH3aums

3HAHUH
(21 )

OCHOBHBIC TIOHATHSA
Kypca aireOpbl U Haval
MaTEMAaTHYECKOTO
aHaiuza, o0oOImeHue u
CHCTEMATHU3ALUS
3HAHUM

Pemarr mnpuxiaaHbie
3aJa4d U3 Pa3IUYHBIX
oOnacTei HAyKHU U
peaibHOMN YKU3HU c
ITOMOUIBIO OCHOBHBIX
MOHATUH Kypca aireopbl U
Hayaj  MaTeMaTU4ecKOro
aHanu3a.

BriOupartnb
ONTUMAJIbHbBIE
BBIYMCIICHUU.

Hcnoan3oBaTh A
peuieHust 3aga4
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI YPaBHEHMUH,
cBoiicTBa  (QYHKIMH U
rpadukoB

CITOCOOBI
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PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS»
Lenn n3dyyenust yueOHOro Kypca

BaxxHOCTh y4eOHOro Kypca TEOMETPHH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHHs OOYCIIOBJICHA ITPAKTUYCCKOH 3HAYMMOCTHIO METAalpEIMETHBIX M
MPEAMETHBIX PE3YJIbTaTOB OOyYCHHS] TE€OMETPUU B HAINPABJICHHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMuUpoBaHUS (YHKIIMOHATHLHOW MaTeMaTHUEeCKOU
TPAMOTHOCTH, W3YYCHHUS IPYTUX Y4YEOHBIX MUCHUILIMH. Pa3BuThe y ydammxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TEOMETPHUUYCCKUX
abCTpakIlfii, COOTHOIICHHH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHUS
MaTEeMaTU4YeCKON HayKOM SIBJICHUH U MPOIIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUHU
B CHCTEME HayK U POJIM MAaTEMATHYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPaKTHKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS YUAIINXCS, a
TaK)K€ KA4eCTB MBIIUICHHUS, HEOOXOMUMBIX Ui aganTallid B COBPEMEHHOM
oO11ecTBe.

['eomeTpus sBIsAETCS OMHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsA, TaK Kak oOOeCreyrMBaeT BO3MOKHOCTh HW3Y4YEHUS Kak
JTUCIUTIIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIuieHue, (GopmMupyeMoe Mpu U3YYECHUU OO0YYaIOIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPKICHUMN
B XOJI¢ pCIICHUsS TEOMETPUYCCKUX 3a7ad, YMECHHE BBIJIBUTaTh W OIPOBEPraTh
TUIOTE3bI HEMOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEHICHWH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JesTeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOIO OBbITHSA, (opMma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIHENTHOTO TO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTEIbHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMHU
oOpa3zamu 00BETUHSCT pa3HbIC BUBI yUSOHOU U TPYTOBOM NESITEILHOCTH, SBIISICTCS
OTHUM W3 TPOo(ECCHOHATBLHO BaXXHBIX KadeCTB, IMOATOMY aKTyajgbHa 3aj1adya
dbopmupoBaHus y  OOyYarONIUXCsl  MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKOU JEATETHHOCTH 110 MHOTUM HAIIPaBJICHUSIM.

Ilens ocBoeHusi mporpamMMmbl yueOHOro Kypca «I'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydaroruxcs yepe3 o0ecredyeHue BO3MOKHOCTH MTPUOOPETEHUS M HCTIOIb30BAHHMS
CUCTEMATUYCCKUX TEOMETPHUYCCKUX 3HAHWUM W  JICUCTBHH, CICHH(PUIHBIX
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T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOJODKEHHS  O0pa3oBaHHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma 1o reoMeTrpuu Ha 0a30BOM YpOBHE MpeJHa3HAuYeHA Jid
oOyJarolmxcs CpeIHEN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOTro 0o01ero oopasoBaHus. Takum oOpas3oM, oOyuarommecs Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTH OOIINE MaTEMaTHUECKUE YMEHHUS, CBSI3aHHBIE CO
CHeU(PUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOKHOCTb U3YUUTh T€OMETpHIO0 OoJiee rIyOoKo, eciu
B JAJbHEUIIEM BO3HUKHET HEOOXOAMUMOCTh B TE€OMETPUUYECKHUX 3HAHUSIX B
po(hecCUOHATIBHOM e TENbHOCTH.

JlocTuKeHHE LeIM OCBOECHMSI TNPOrpaMMbl OOECHEUYMBAETCS pPEIICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [lpuopuTeTHBIMM 3aJadyaMd  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisiroTCS:

® (opMHpOBaHUE NPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpPHI
Y OCO3HAaHHUE €€ B3aMMOCBSI3U C OKPYXAIOLUM MUPOM;

® (QopmMupoBaHuE MPEICTABICHHUS O MHOTOIPAaHHUKAX M TeJlaX BpALEHUs! KaKk
O Ba)XHEWIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIIIOLIMX ONMUCHIBATH U U3y4daTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA;

® (opMHpOBaHKE YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJIEIISAX U B PEAIbHOM
MHUpE MHOTOTPAaHHUKH U TeJla BPallleHHUS;

® OBJIaJICHUE METOJAMM pEUIeHUs 3aJad Ha MOCTPOCHUS Ha M300paKEHMSIX
POCTPAHCTBEHHBIX (PUTyp;

e (opmMupoBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSTHSIMH O
MHOTOI'PaHHHMKAX M TeJaxX BPAILEHUs U UX OCHOBHBIMU CBOMCTBaMU;

® OBJI3/ICHUE AITOPUTMAMHU PELICHHS] OCHOBHBIX THUIIOB 33/1a4; (pOpMHUpOBaHUE
YMEHUS NPOBOJUTH HECIIOXKHBIE JIOKA3aTEIbHBIE PACCYKICHHUSI B XOJI€ pPELICHUS
CTEpPEOMETPUUECKHUX 3aa4 U 33J1ay C MPAKTUUYECKUM COJIepKaHUEM;

® pPAa3BUTHE MHTEJUIEKTYaAJbHBIX U TBOPUYECKUX CITOCOOHOCTEN 00ydarouuxcs,
MO3HABATEJIbHON  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIILJIEHUS;

® (QopmupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTH, PEJIEBAaHTHONW IT€OMETPHUU:
YMEHHE paclo3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYyalUsX U IPU U3YyYEHUU APYTHX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
bopMyIMpoBaTh UX Ha S3bIKE TE€OMETPUM M CO3/1aBaTh T'€OMETPUUYECKUE MOJIEIH,
IPUMEHATh OCBOEHHBIM T'€OMETPUUYECKHUH amnmapaT Uil pElIeHUs pPaKTHKO-
OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATb M  OLICHUBATh IIOJIYYEHHBIE
PE3YJIbTATHI.
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OTnUYuTeNnbHON O0COOEHHOCTBIO MPOTPAMMBbI SIBISIETCS BKIIOYEHHE B KYpC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHHUS, U OIpeAesIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET NPOTEKAHNE NHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YUYEHUIO MTPEIMETA.

[Ipeanourenue OTAAETCS HATIAIHO-KOHCTPYKTUBHOMY METOLY OOYyYEHHS], TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON AEATENbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNA Yy
yYaluxcs B Kypce CTepeOMETPUN ITPOBOANUTCS 3a CUET PEUICHU 3a/1a4 HA CO3JaHue
IPOCTPAHCTBEHHBIX 00pa30B M 3aJad Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpaza NPOBOJUTCS C OMNOPOM HaA HAMISAHOCTh, a
ornepupoBaHue 00pa3oM — B YCJIOBUSAX OTBJIEYEHUS OT HATJISHOCTH, MBICJIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKaHUS.

OcHoBHBIE conepxkaTenbHble TMHUU Kypca «I'eomeTpun» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacnpenensercs He TOJIBKO 110 CoAepKaTeIbHbIM JIMHUAM, HO U IO ToAaM 00y4eHus
Ha YpOBHE CpPEeIHEro 0011Iero 00pa3oBaHuUsl.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTaTaM
ocBoeHust I[IpumepHoili pabouell mnporpammsbl, pacnpeaenéHHbIM 10 ToAaM
oOy4eHHsl, CTPYKTYPHUPOBAHO TAKUM 00pa30oM, YTOOBI OBJIaJIEHUE TEOMETPUYECKUMHU
NOHATUSAMHU W HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpoYHbIe MHO>KECTBEHHBIE CBS3H.

MecTto yueOHOro Kypca B y4eOHOM IJIaHe

B YueOHoM miaHe Ha M3y4eHHE T€OMETPUU OTBOJUTCS HE MEHEE 2 YUEOHBIX
yacoB B Hezemo B 10 kiacce u 1 yueGHoro "aca B Hezelnto B 11 kitacce, Bcero 3a aBa
roga ooy4yenust He MeHee 105 yueOHBIX 4acoB.

I[lnannpyemble npeaMeTHbIE Pe3yJbTAThl 0CBOEHHUsI Padoueil mMporpaMMsbl Kypca
(o rogam o0yuyeHus)

[IpenmeTHbie pe3ynbTaThl H3Y4YEHHs T€OMETpHUM Ha ©0a30BOM YPOBHE
OpPUEHTUPOBAaHbl Ha JOCTH)KEHHUE YPOBHS MAaTeMaTHYECKOW TI'PaMOTHOCTH,
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HEOOXOJMMOr0 JUIsl YCIICITHOTO PEIICHUs 3aa4 B PEaibHOM KU3HU U CO3JIaHUE
YCIIOBUM JIJISl UX OOIIEKYJIbTYPHOTO PA3BUTHSI.

OcBoenue yueOHOTrO Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE CpEIHETO
oOmero oOpa3oBaHus JOKHO  00€CleuuBaTh JOCTHXKEHHUE — CIEIYIOUIUX
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 k1ace

e OnepupoBaTh MOHATUAMU: TOUKA, IPSIMAs, INIOCKOCTb.

e [[pUMEHATH AKCMOMBI CTEPEOMETPUM MU CIEACTBUS W3 HHUX IIPU PELICHUU
Ir€OMETPUYECKUX 3a/1a4.

e OnepupoBaTh MOHATHAMU: NTAPATUIETIBHOCTh U MEPIEHANKYJIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

e KinaccuuuupoBaTh B3aUMHOE DACIOJNIOKEHHE MPSIMBIX WU IUIOCKOCTEH B
IIPOCTPAHCTBE.

e OnepupoBaTh NOHIATUSIMU: IBYTPAHHBIN YT O, TPAaHU JBYTPAHHOTIO yIiia, pedpo
JNBYIPAHHOTO YIJa; JIMHEHMHBIA YroJI ABYTPAHHOIO YIJa; TpagycHas Mepa
JIBYIPaHHOTO yTJIA.

e OnepupoBaTh MOHATHAMM: MHOTOTPAHHUK, BBIITYKIbII W HEBBITYKJIBIIA
MHOTI'OTPAaHHHUK, JJIEMEHTBI MHOTOI'PaHHUKA, [IPABUIILHBIA MHOTOTPAaHHHUK.

e Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOIOTPAaHHUKOB (IHpaMuIa; MpHU3Ma,
NPSIMOYTOJIbHBIN Mapalijiesienune, Kyo).

e KnaccuuuupoBaTb ~ MHOTOTPAaHHHKHM,  BbIOMpass ~ OCHOBaHMS  JJid
KJIacCU(pUKaUU (BBIIYKIIbIE U HEBBITYKJIblE MHOIOTPAHHUKH; IMpPaBUIbHbIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeITUIebl).

e OneprupoBaTh NOHATUSAMHU: CEKYLIAs INIOCKOCTh, CEHEHUE MHOTOTPaHHUKOB.

e OOBICHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METOJ CJIEIOB.

e CTpoUTh C€YEHUSI MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIITOIHATH (BBIHOCHBIE)
IJIOCKUE YEpPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJl CBEPXY,
COOKY, CHU3Y.

e PemaTh 3a71aui Ha HaXO0XKJIEHUE T€OMETPUUECKUX BETUYHUH MO 00pa3liam Uiu
QIrOpUTMaM, IPUMEHSS W3BECTHBIC AHAJIUTUYECKUE METOJbI IIPU PELICHUU
CTAHJAPTHBIX MATEMAaTUYECKUX 337a4 Ha BBIYMCIICHUE PACCTOSHUN MEXKIY
JBYMsI TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKM IO IUIOCKOCTH, MEKIY
CKPEIIMBAIOIINMHUCS MTPSIMBIMH.

e PemaTh 3a71aui Ha HaXOXJIEHWE T€OMETPUUECKUX BETUYMH M0 00pasiiam uiu
QNrOpUTMaM, IPUMEHSAS W3BECTHBIC AHAJIUTUYECKUE METOJbI IIPU PELICHHUU
CTAaHJAPTHBIX MATEMATHYECKHX 3aJad Ha BBIYNCICHHE YIIOB MEXKIY
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CKpPEIMBAIOIIAMUCS TPSIMBIMU, MEXKAY IPSIMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00BbEMBI U IUIOIMIAN NOBEPXHOCTEH MHOIOIPAaHHUKOB (IpHU3Ma,
nupamMua) ¢ MNPUMEHEHHEM (OpPMyYII; BBIUUCIATH COOTHOLIEHUS MEXAY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MO0OHBIX MHOTOIPAaHHUKOB.
OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B NPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.
W3Bnekatp, mnpeoOpa3oBeIBaTh W HHTEPNPETUPOBATH HHGMOpPMALHMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEICTaBICHHYI0 Ha
yepTexax U pUCYHKaX.

[IpumeHsTh reoMeTpruueckue QGakThl IS pELICHUS CTEPEOMETPUUYECKHX 3a7a4,
IIPEANOJIATAlOIIMX HECKOJBKO IIArOB PELICHHUs, €CJIM YCIOBHUS IIPUMEHECHUS
3a71aHbl B SIBHOU (popMe.

[IppuMeHATP mOpOCTEWIIME MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.
[IpuBOaUTE NpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.
[IpuMeHATh MOJMY4YEHHBbIE 3HAHMS Ha IPAKTUKE: aHAIU3UPOBATh PEAJIbHBIE
CUTyallMl W IPUMEHSITh W3YYEHHBIEC MOHATHS B IPOLIECCE MOMCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYIHPOBAHHON MPOOJIEMbI, MOJIEIUPOBATH PEAbHbBIE
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUHA U TEOpeM, ammapara ajareOpbl;
pelaTh NMPaKTUYECKUE 3aJ1a4i, CBSI3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX
BEJINYHH.
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11 kaacc

e OmepupoBaTh MOHATUSIMH: IWIMHAPUYECKAs IMOBEPXHOCTh, 0Opasyromue
MUJIMHAPAYECKON TMOBEPXHOCTH; NWJIWHADP, KOHUYECKAs IMOBEPXHOCTbD,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

e Pacno3naBaTh Tena BpauieHus (IMIMHIIP, KOHYC, cdepa U map).

e OOBACHATH CIIOCOOBI OTYUYEHUS TEJ BpalllCHUSI.

e KnaccuduiupoBaTh B3aUMHOE PaCcOJI0KEHUE CPephl U TMIIOCKOCTH.

e OnepupoBaTh MOHATUSMHU: IAPOBON CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CerMEHTA; IIapOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO
CJ10S1; IAPOBOU CEKTOP.

e Beruuciate 00BEMBI W TUIOMIAAM  TTOBEPXHOCTEH TENl  BpallCHHS,
Tr€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMyII.

e OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BIUCAHHBIN B chepy U OMHCAHHBIN
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

e BEIYUCIIATE COOTHOIICHHUS MEXKTY IUIONIAISIMH ITOBEPXHOCTEH U 00BEMaMH
MOJ00HBIX TE.

e 300paxkarh u3ydaemble (UTYpbl OT PYKM M C MNPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

e BEITTOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEIKH U3 PUCYHKOB TPOCTHIX 00 BEMHBIX
dburyp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpAIllCHHUS.

e lI3BekaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX  (UTrypax, TMPEACTABICHHYIO Ha
YepTeKax U pUCYHKaX.

e OmepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

e BLIMIONHATE JACHCTBUS CIIOKEHHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBICHATh, KAaKUMH CBOWCTBAMHU OHHU
00J1a/1a10T.

e [IpUMEHATH MPABUIIO MapaUIeIenuIeaa.

e OnepupoBaTh MOHATHIIMU: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOU3BEJCHWE BEKTOPOB, KOJUIMHEAPHBIE U
KOMITJIaHAPHBIC BEKTOPBI.

e Haxoanth cymMMy BEKTOPOB U TIPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXTY
BEKTOpaMH, CKaJISPHOE TMPOU3BEICHHUE, PACKIAIbIBATh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

¢ 3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBON CUCTEME KOOPAUHAT.
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o [IpumenaTy reomerpuueckue (akThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANONATarlliX HECKOIBKO IIArOB PEIICHHs, €CIU YCIOBUSA
IPUMEHEHUS 33J1aHbl B IBHOM (hopMe.

e Pemiare mpocrenmmne reoMeTpudecKre 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

e PemmaTe 3aauM Ha JIOKA3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHHHA W
HaX0XJIEHUE TEeOMETPUYECKUX BEIMYMH 10 00pasliaM WIH aJrOpuTMam,
IIPUMEHSISI U3BECTHBIE METO/BI PU PELICHUN CTAHJAPTHBIX MAaTEMATUYECKUX
3aj1ay.

e [[puMeHATP MpOCTEHIIME MPOTPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

e [[puBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

e [[prMeEHATh MOMYYEHHBIE 3HAHWUSA HA MPAKTUKE: AHAIU3UPOBATH pPEAJbHBIC
CUTyallM!d U IPUMEHATb U3YYEHHBIC IIOHATHS B IPOLIECCE MOUCKA PELICHUs
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MNPOOJIEMBI, MOAEIUPOBATH PEAJIbHBIC
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJCIHU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHSITUA M TEOpeM, ammapara aiareopsl;
pelaTh MPakKTUYECKHUE 3a1a4M, CBSI3aHHBIE C HAXO0XKIECHUEM I'€OMETPUUYECKUX
BEJINYHH.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHus)

10 kaace

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE  TIOHATHUS ~ CTepeoMeTpur. Touka, TpsMasi, IJIOCKOCTb,

npocTpaHcTBO. [loHsATHE 00 aKCHOMAaTHYEeCKOM IIOCTPOSHHUH CTEPEOMETPHHU:

AKCHUOMEI CTCPCOMCTPHH U CICACTBUA N3 HUX.

B3aumnoe PaCIOJIOKCHUE TIPSAMBIX B IIPOCTPAHCTBE. IICPCCCKAIOIMIUCCH,

napajulelibHble W CKpeumuBarommecs npsmble. [lapauiensHOCTh NpsAMBIX U

IJIOCKOCTE B MPOCTPAHCTBE: MapajyieibHbIE TMPSAMbIE B MPOCTPAHCTBE;

MApAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIEIbHOCTh MPAMON M IUIOCKOCTH. YTIIBI C

COHAIIPAaBJICHHBIMU CTOPOHAMM, Yrojgd MCKIAY IMpsAMbIMU B IIPOCTPAHCTBC.

HapaHJ'IGJIBHOCTB IJIOCKOCTEH: MnapaJuiCJIbHBIC ITJIOCKOCTH, CBOMCTBA nmapauiCJIbHbIX

mockocte. [IpocTeitie mpocTpaHCTBEHHbIE (PUTYphl HA MIIOCKOCTHU: TETPAdIp,

KyO, Mmapasuiesienurie]; HOCTPOEHUE CEUCHUM.
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[lepneHIUKYASIPHOCTD NPSAMON M IUIOCKOCTH: NEPIICHAUKYJIISIPHBIE TPSIMBIE B
MIPOCTPAHCTBE, NPSAMBIE MAPAJIICIbHBIE W MEPHECHAUKYISIPHBIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O MpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY NMPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTJIA.
[lepnieHaUKyJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIFIOCKOCTH, TIPOCKITUS GUTYPHI HA TIIIOCKOCTh. [lepneHaAuKyISpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYISPHOCTH ABYX ILIOCKOCTEeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIe MHOTOTPAaHHHUKH; pa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: N-yrompHas
npu3Ma; TPAaHU U OCHOBAHUS MPHU3MBI, MpsSMas U HAKJIOHHAs MPU3MBL, OOKOBas U
TOJTHAs MIOBEPXHOCTH IPU3MBI. [Mapannenenunen, IPSIMOYTOJIbHBIN
napajuiesienunea U ero cBoicrtBa. [lupamupa: N-yronpHas nmupamujaa, TpaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U TIOJIHAS TOBEPXHOCTh MUPAMUJIbI; PABUIIbHAS U
yceu€HHas MNHupaMuja. OJIeMEHThl Tpu3Mbl U nupamuabl. [IpaBuibHbBIC
MHOTOTPaHHHKH: TOHSATHE MPABUILHOTO MHOTOTPAaHHHUKA; MpaBHIIbHAS MpHU3Ma U
NpaBWJIbHAS THUpaMUa; TMpaBUIbHAs TPEYrojbHAs NUPAMHUIA W TPaBUIBHBIN
TeTpadap; KkyO. IlpeacraBieHue O TMPaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,
noneka’ap u ukocadap. CeueHust Mpru3Mbl U MUPAMUJIBIL.

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH,
MJIOCKOCTH. DJIEMEHTHI CAMMETPHH B MUPAMU/JIAX, TapaJlJIeJIeHUIe1ax, MPaBUIbHBIX
MHOTOTPaHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB.: pEOpa, AMAaroHaiu, YIJIblL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMON IPHU3MBI,
IJI0IIAAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM Mpu3Msbl. [Ino1maas
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUJIIBLHOW MUPAMHIbI, TeopeMa o
Iomaan ycea€Haon nupamuibl. [lorstue 06 06b6éme. O0bEM TUPAMUIBI, TPU3MBI.

[lonobubie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEN.

11 kaacc

TeJsia BpalmeHus

[Hunuuapuyeckas IIOBEPXHOCTB, oOpasytomue LWIMHAPUYECKOU
IIOBEPXHOCTH, OCh UMJIUHAPUYECKOW MOBEepXHOCTU. LlunuHap: ocHOBaHuUA U
OOKOBasi TMOBEPXHOCTb, OOpasyrollas M OCb, IUIOMaJb OOKOBOW U TMOJHOU

MTOBEPXHOCTH.
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Konnueckasi moBepXxHOCTh, 00pa3yroIue KOHNYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yrolast
Y OCh; ITOIA]Ib OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa m map: meHTp, paguyc, AMAMETP; IUIOMIAAL MMOBEPXHOCTU CHEPHI.
B3aumnoe pacnonoxenue cepbl U IMIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
10 b CHEpHI.

N300pakeHue Tel BpalleHs Ha MIIOCKOCTU. Pa3BEpTKa MIIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOIOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAaIlCHUS.

[Toustue 06 00nEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00BEME
NPsIMOYTOJIBHOTO TMapajuleNienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TonoOusie Tenma B mnpocTtpaHcTBe. COOTHONIEHUS MEXAY IUIOMAAsIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuenus umiauHApa (MapauieIbHO W TEPHEHAMKYISIPHO OCH), CEUEHUs
KOHYca (TapajijieIbHOe OCHOBAHUIO M TPOXOIAIIEE Yepe3 BEPIIUHY ), CEUCHUS 111apa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy u B mpocTpancTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOpa Ha YMCI0. PasznoxkeHue BEKTOpa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TIpaBUJl JEUCTBUU € BekTopamMu. [IpsMoyrosnbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol MexkIy Bekropamu. CKalgpHOE MNPOU3BEIECHUE BEKTOPOB.
Briuncnenue yrioB Mexay NpsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJI IPH PEIICHUHA T€OMETPUYECKUX 3a/1au.
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TemaTuveckoe NIIAHUPOBAHME Y4eOHOr0 Kypca (1o rogam o0y4eHust)

10 xaacc (He meHee 70 yacoB)

Ha3Banmue pasaena
(Tembl) Kypca,
(KOJIMYeCTBO YaCOB)

OcHoOBHOe coaepxkaHue

OcHoOBHBIE BH/IBI
NeSITeJIbHOCTH YYAIIUXCS

BBenenue B
CTepeoMeTPHUIO
(10 9)

OCHOBHBIE IOHATHUS
CTEPEOMETPHUU: TOUKA,
npsiMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuina
M300paKeHHs Ha PUCYHKAX:
M300paKeHUsI TIIOCKOCTEM,
MapajuiesIbHBIX MPSMbBIX
(OTpe3KOB), CepeIMHbI
otpeska. [TonsTus:
MepeceKaronecs
MJIOCKOCTH,
nepeceKaromuecs npsmas u
MJIOCKOCTb.

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
U300paKeHUE
MHOTOTPaHHUKOB Ha
pUCYHKax, Ha
MPOCKIMOHHBIX YePTEkKAX.
HaugansHbie cBeieHUS O
KyOe U mupaMujie, ux
Pa3BEPTKU U MOJEIIH.
CedeHust MHOTOTPaHHUKOB.
[Tonsitue 06
AKCMOMaTUYECKOM

NOCTPOEHUU CTEPEOMETPHHU:

AKCUOMBI CTEPEOMETPUH U
CJHEACTBUS U3 HUX

AKTyanu3upoBaTh (HaKkThl
Y METOJbI INIAHUMETPUH,
pPEJIEBAHTHBIE TEME.

[Tosyuats
pEeACTaBICHUS O
MPOCTPAHCTBEHHBIX
¢urypax, pazoupatb
IIPOCTENIINE IPABUIIA
U300paKEHUS 3TUX PUTYD.

N300paxars NpsMyo u
MJIOCKOCTh HAa PUCYHKE.

Pacrnio3naBatp
MHOTOTPaHHHKHU,
nupamuay, kyo, Ha3pIBaTh
WX DJIEMEHTHI.

Jlenatb pucyHoK Ky0a,
MUPaAMU/JIbl, HAXOIUTh
OIIUOKH B HEBEPHBIX
U300paxKeHUsX.

3HAKOMHUTHCA C
CEUYEHUSIMU, C METOI0M
CJIEZIOB; UCIIOIb30BaTh JJIsI
MOCTPOCHUS CEYEHUS METO/T
CJIEZI0B, KPaTKO 3allUChIBATh
[Iarv MOCTPOEHUSI CEUCHHUSI.

Pacrnio3naBaTh BUI
CCUYCHHUS M OTHOIICHUM, B
KOTOPBIX CEYEHUE JICTUT
pebpa kyba, HaXOaUTh
IJIOIA/Ib CEUCHHUSI.

HUcnionp3oBats momgooue
P PEIICHUY 3a/1a4 Ha
MOCTPOEHUE CEUCHUU.

3HAaKOMUTHCS C
AKCMOMAaTUYECKUM
MIOCTPOCHUEM
CTEPEOMETPUH, C
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aKCMOMaMH CTEPEOMETPUU
U CJICJICTBUSIMHU U3 HUX.
WnmoctpupoBath
AKCHOMBI pUCYHKAMU U
npuMepamMu 13
OKpYy>aroled 00CTaHOBKU

IIpsiMble ¥ IVIOCKOCTH B
NPOCTPAaHCTBeE.
IHapajuieabHOCTD
NPAMBIX M IVI0CKOCTEH
(12 v)

B3aumMHoe pacnonoxenue
MPSIMBIX B MPOCTPAHCTBE:
IepeceKaromecs,
napa’suiesibHbIe U
CKPEILHUBAIOIIUECS TPSIMBIE.
[TapannenbHOCTh MPSMBIX U
IJIOCKOCTEH B
IPOCTPAHCTBE:
napasuielibHbIE MPSIMbIEC B
IIPOCTPAHCTBE;
NapauieIbHOCTh TPEX
IPSIMBIX; TAPAJIEIBHOCTD
MPSIMOU U TUTOCKOCTH. Y TJIBI
C COHAIPaBJICHHBIMU
CTOPOHAMHU; YTOJ MEXKITY
IPSIMBIMU B TIPOCTPAHCTBE.
[TapannenbHOCTH
IJIOCKOCTEM: MapajiesIbHbIE
IIOCKOCTH; CBOMCTBA
MapaJyIeIbHbBIX IIOCKOCTEH.
[Ipocrenmmue
MPOCTPAHCTBEHHbIE
(buUrypsl Ha MIOCKOCTH:
TeTpa’ip, KyO,
napajuieieumnesn;
MOCTPOECHUE CEUCHUU

AKTyanmu3upoBaTh (PaKThI
Y METOJIbI INIAHUMETPHH,
pEJIEBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

[Tepeuncnsatep
BO3MO>KHBIE CIIOCOOBI
pPAacCHoJIOKEHUS JIBYX
MPSIMBIX B IIPOCTPAHCTBE,
WJUTKOCTPUPOBATH UX Ha
npuMepax.

JlaBaTp omnpeneneHue
CKPEILHUBAIOIINXCS MPSIMBIX,
bopmMyIHpOBaTh MPU3HAK
CKPENIMBAIOIINXCS MTPSMBIX
U IPUMEHSITh €ro Mpu
pellIeHnu 3aaady.

Pacno3naBate npusmy,
HAa3bIBATh €€ DJIEMEHTHI.

CTpouTh ceueHust
MPU3MbI HA TOTOBBIX
yepTexkax.

[Tepeuncnsate
BO3MO>KHBIE CTIOCOOBI
B3aHUMHOI'O PACTIOJIOKEHUS
IIPSIMOU U IIJIOCKOCTH B
MPOCTPAHCTBE, MPUBOAUTH
COOTBETCTBYIOIIUE
IIPUMEPBI U3 PEaJIbHOU
YKUA3HU.

JlaBath omnpeneneHue
[apaJJIEIbHOCTH IIPSMOU U
IJIOCKOCTH.

DopMyIUpOBaTh NPU3HAK
MapaJJICIbHOCTH MIPSIMOUN U
IJIOCKOCTH, YTBEPKICHUE O
IPSIMOM NTEPECEUEHNUs IBYX
IIJIOCKOCTEN, ITPOXOIALINX
Yyepes MnapajulesibHbIe
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psIMBIE.

Pemars npaktuueckue
3a/1a4M Ha IOCTPOEHUE
CE€YEHU MHOTOTPaHHHKA.

OOBICHATH CiIyyan
B3aMMHOTO PACTIOJIOKEHUS
IIJIOCKOCTEMN.

JlaBaTh orpeniesieHue
MapajyIeIbHbIX NIOCKOCTEN;
MPUBOJUTH MPUMEPHI U3
pEAbHOM KU3HU U
OKpY>Karolei 00CTaHOBKH,
WUTIOCTPUPYIOIIUE
napauieIbHOCTh
IJIOCKOCTEMN.

Hcnonb30BaTh MpU3HAK
NapauieIbHOCTH IBYX
IUIOCKOCTEH, CBOMCTBA
napajuielIbHbIX MJI0OCKOCTEN
NP PEIICHUY 3a/1a4 Ha
MIOCTPOCHHUE.

OOBACHATH, UTO
Ha3bIBAETCSA MapaJlIeIbHBIM
MPOCKTUPOBAHUEM U KaK
BBITIOJTHSIETCS
POEKTUpOBaHuE Puryp Ha
IIJIOCKOCTB.

N3obpaxars B
MapAUIEITLHON TPOEKIINU
pa3JInYHbIC
reOMeTpUYEeCKue (PUrypsl.

MoaenupoBaTh peaabHbIE
CUTYyaIlUU Ha SI3bIKE
r€OMETPHH, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIH C
MCTI0JIb30BAaHUEM
F€OMETPUUECKUX TTOHITHM.

Hcnons3oBath npu
pelIeHnH 3a7a4 Ha
MMOCTPOECHUE CCUCHUI
MOHSTHE MAPATIICTBHOCTH,
IIPU3HAKH U CBOWCTBA
napasuiesIbHbIX MPSIMBIX Ha
MJIOCKOCTHU
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IlepneHAMKYJIAPHOCTD
NPAMBIX U IJIOCKOCTEN
(12 v)

[lepnenAuKyJISIPHOCTD
IPSIMOM U INIOCKOCTH:
NEPIECHANKYJIIPHBIC
IpsIMBIE B IPOCTPAHCTBE,
IPsIMBIE ITAPAJUICIIBHBIE U
NEPIEHANKYJIIPHBIE K
IJIOCKOCTH, ITPU3HAK
MIEPIICHIUKYJISIPHOCTH
MIPSIMOU U TNTOCKOCTH,
TeOpeEMa O MPSIMOMN
IIEPIIECHIUKYJISIPHOU
IIJIOCKOCTH

IlepnienuKyIsIp U
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH 10 TUIOCKOCTH,
pacCTOsHUE OT NPSAMOU 10
IIJIOCKOCTH.

AKTyanu3upoBaTh (haKkThl
Y METOJbI INIAHUMETPUH,
pETIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.

OOBACHATD, KAKOU yrom
Ha3bIBAETCA YIJIOM MEXIY
NIEPECEKAIOIIUMUCS
IPSIMBIMH,
CKPEILUBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE.

JlaBaThb onpeneneHue
NEePHEHIUKYISIPHBIX
IPSIMBIX U TIPSIMOA,
NEPHEHIUKYIIPHON K
IIJIOCKOCTH.

Haxomute yriiel Mexay
CKPEILIUBAOIIAMUCS
IpsIMBIMH B KyOe U
MpaMu/Iie.

[IpuBonTHE IPUMEDPHI U3
pEAbHOM KU3HU U
OKpY’Karolei 00CTaHOBKH,
WJUTIOCTPUPYIOLIIHE
NePHEHIUKYISIPHOCTh
NPSIMBIX B TIPOCTPAHCTBE U
NEePHEHIUKYIIIPHOCTh
IIPSIMOU K TUIOCKOCTH.

dopmMynUpOBaTH
MpU3HAK MEePIECHINKYIISIP-
HOCTHU NPSIMOU U
MJIOCKOCTH, TPUMEHSTH €TI0
Ha TIPAKTUKE: OOBICHITH
NepHeHIUKYIIPHOCTh
pebpa Kyba u AuaroHanu
€ro TrpaHu, KOTopas €ro He
COJICP’KUT, HAXOAUTH JJIUHY
JMaroHaiu Kyoa.
Boraucnsats BeICOTY
MIPaBUJILHOU TPEYTOJIBHOU U
MPaBUWJIBHOU YETHIPEXYTOJIb-
HOW MUpPaMU/I 10 JJIMHAM
pedep.

Pemate 3anaun Ha
BBIYMCJICHUS, CBSI3AHHBIE C
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NEPIEHINKYJIIPHOCTBIO
NPSIMOM U TIJIOCKOCTH, C
UCIIOJIb30BaHUEM TIPU
peleHnn
TUTAaHUMETPUUECKUX (PaKTOB
U METOJIOB.

OOBSACHATH, YTO
HAa3bIBAOT
MEPIEHAUKYJIAPOM U
HAKJIOHHOM W3 TOYKH K
IIJIOCKOCTH; MPOEKIUEN
HAKJIOHHOM HA MJIOCKOCTb.
OOBACHATD, YTO HA3BIBACTCA
pacCTOSTHUEM: OT TOUYKH J10
IJIOCKOCTH; MEXKIY
napauieIbHbIMU
IJIOCKOCTSIMU; MEXKTY
IIPSIMOM M NTapaJlJIEIbHOU €1
IJIOCKOCTBIO; MEXKILY
CKPEIIUBAIOIINMUCS
IPSIMBIMU.

Haxonuts stn
pPacCTOSTHUS B MPOCTBIX
ciyJasix B KyOe, mupaMu/e,
pu3Me.

MonenupoBath
peabHble CUTyallud Ha
SI3bIKE TEOMETPHUH,
VICCIIEIOBATH IIOCTPOCHHBIE
MOJIEIINA C UCITOJIBb30BAHUEM
F€OMETPUYECKUX TTOHSITHM.

Hcnons3oBaTh npu
pellIeHnY 3a7a4 Ha
MOCTPOEHUE CCUCHUN
teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.

Yriabl Me)KI[y NpsAMbIMHA
M IMJIOCKOCTAMMU
(10 )

VYTbl B IPOCTPAHCTBE:
YTOJI MEXIY NPSIMON U
IIJIOCKOCTBIO; JBYTPAHHBIN
yTOJ1, INHENHBIN yroJ
JNBYI'PAHHOTO yTJIA.
[leprieHIMKYISAPHOCTD
IJIOCKOCTEH: NPU3HAK

AKTyanu3upoBaTh (PaKThI
Y METO/Ibl TUIAHUMETPUH,
pEJNEBaHTHBIE TEME,
IPOBOJUTH AHAJIOTUH.

JlaBaTh onpenenenue
yTila MEKy IpsIMOU U
IJIOCKOCTBIO,
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NEPIEHINKYIIPHOCTH JBYX
ockocrer. Teopema o
TPEX NEPHEHAUKYIAPAX

bopMyIMpOBaTH TEOPEMY O
TPEX NEPHEHAUKYISIPAX U
00paTHYIO K HEH.

Haxomgute yron mexny
PSIMOM U TJIOCKOCTHIO B
MHOTOTPaHHHUKE,
PAcCTOSTHUE OT TOYKH J10
MPSIMOM Ha TIOCKOCTH,
VICIIOJIB3YSl TEOPEMY O TPEX
NEPHEHIUKYJIIApaX.
[IpoBoauTh Ha yepTexe
NEPHEHAUKYJIISP: U3 TOUKU
Ha MPSAMYIO; U3 TOYKU HA
IUIOCKOCTb.

JlaBaTp omnpeneneHue
JIBYTPAHHOTO yTJIa U €r0
71eMeHTOB. OOBSACHATH
PaBEHCTBO BCEX JIMHEWHBIX
YTJIOB JIBYTPaHHOTO yTJIA.

Haxonute Ha ueprexe
JIBYI'PAHHBIN YTOJI IIPU
pebpe nmupamMuIbl, IPU3MBI,
napajuielIeIuneaa.

JlaBaTh onpeneneHue
yTJIa MEXKy TUIOCKOCTSIMH.

JlaBaTp ornpenenenue u
dbopMyIMpOBaTh MPU3HAK
B3aUMHO
NEePHEHIUKYIIIPHBIX
IIJIOCKOCTEHN.

Haxonutse yriel Mexny
IUIOCKOCTSIMH B KyOe U
npamMu/ie.

Hcnonb30BaTh Npu
pelIeHnH 3a7a4 OCHOBHBIE
TEOPEMBI U METOJIbI
MJIAHUMETPUH.

MopenupoBaThb
peanbHbIe CUTyallud Ha
A3bIKE TEOMETPUH,
UCCJIEI0BATH IOCTPOECHHBIE
MOJIENIU C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TOHSATHUM.

Hcnonp30Bath npu

44




pelIeHnu 3a1a4 Ha
MOCTPOCHUE CEUCHUI
COOTHOIICHUS B
IPsIMOYTOJIBHOM
TPEYTroJIbHUKE.

MHoOrorpaHHUKH
(10 v)

[TonsiTue
MHOI'OTPaHHHUKA, OCHOBHBIE
3JIEMEHTbl MHOTOTPaHHUKA,
BBINIYKJIBIE U HEBBINYKIIbIE
MHOT'OTPAaHHUKH; Pa3BEPTKA
MHOI'OTpaHHHKA.

[Ipusma: Nn-yrompHas
IIpU3Ma; TPaHu U OCHOBAHUS

IIPU3MBI; npsiMast U
HAKJIOHHAs MIPU3MBI;
OokoBast u MOJIHAS
MIOBEPXHOCTh MIPU3MBIL.
[Tapamnenenunen,
MPSMOYTOJIBHBIN

napajulesienunes; W €ro
CBONCTBA.

[Inpamupma: N-yrosue-
Hasg MHUpaMuaa, TPaHH H

OCHOBAaHHUE TUPAMU/IBL;
0OOKOBasg u [MOJIHAA
MOBEPXHOCTh  IHUPaMUJIBL;

NpaBWIbHAS W yCCUEHHAs
UpaMua.

DJIeMEHThI TPU3MBI U
TUPAMU/TBL.

[IpaBusnbHbIE
MHOTOTPaHHHKH:
IPaBUIILHOTO
MHOTOTPaHHHKa,
OpaBWJbHAs  MpPU3Ma U
IpaBHJIbHAS UpamMuIa;
npaBWIbHAS  TPEyroJbHas
nUpaMua W TIPaBHILHBINA
TeTpa’ap; Ky0.
[IpencraBnenue 0
IPABHIIbHBIX
MHOTOTPAHHHUKAX: OKTadIp,
JOJEKa’Ap U UKOCASIP.

IIOHATHUC

AKTyanmu3upoBaTh (PaKThI
Y METOJIbI TNIAHUMETPUH,
pEJIEBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

JlaBaThb onpeneneHue
napajieJenunea,
pacro3HaBaTh €ro BUJIBI U
U3y4yaTbh CBOMCTBA.

JlaBaTp omnpeneneHue
MMPaMHU/Ibl, PACTIO3HABATh
BU/IbI TUPAMHU/I,
dbopmynpoBaTh CBOKWCTBA
pé6ep, rpaHeii U BBICOTHI
MPaBUWJIbHOU MUPAMUIBI.

Haxomuts miomanb
MOJIHOM U OOKOBOM
MOBEPXHOCTH MTUPAMU/IBI.

JlaBaTh onpeneneHue
YCEUEHHON TUPaMUIBI,
HAa3bIBaTh €€ DJIEMEHTHI.

dopmMynUpOBaATH
TEOpEMY O ILIOLIAaN
OOKOBOI MOBEPXHOCTHU
IIPaBUJIbHOW YCEUEHHOU
MAPaAMU/IBI.

Pemats 3agaun Ha
BBIUHCIICHUE, CBSI3aHHBIEC C
MpaMuJIaMH, a TAKKe
3a7]a4M Ha OCTPOCHUE
CEUCHUM.

[aBarsb ornpenenenune
MPU3MBI, paCIiO3HaBaTh
BU/IBI IPU3M, H300paxkaTh
MPU3MBI Ha YEPTEKE.

Haxoauts miomanb
MIOJIHOYM M OOKOBOM
MOBEPXHOCTH MPU3MBL.

N3yuaTh cOOTHOLIEHUS
Ditniepa 115 yncia peoep,
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CummeTtpus B
IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJILHO TOYKH,
psIMOiA, IJIOCKOCTH.
DNeMEeHThl CHUMMETPUU B
nupamMuaax,
napajuiejaenuneaax,
MPaBUIILHBIX
MHOTOTPaHHHKAX.
Bpruncnenne  3J1€MEHTOB
MHOTOTPAaHHHUKOB:  p&Opa,
IyaroHanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTU U
MIOJTHOM MTOBEPXHOCTHU
IpsIMOM TIPU3MBI, TUIOIIA b
OCHOBaHHW, TeopemMa O
OOKOBOM MTOBEPXHOCTHU
psAMOW Mpu3Mebl. [lmomans
OOKOBOW TOBEPXHOCTU U
ITIOBEPXHOCTH ITPABWJIBHOU

nupamMujpl, TeopemMa O
[UIOIIATH OOKOBOH
NOBEPXHOCTH  YCEUEHHOU
UpPaMUIbl

rpaHey U BEPIINH
MHOTOI'paHHHUKA.

N3yuare BUIbI
MPaBUIBLHBIX
MHOTOIPaHHUKOB, HX
Ha3BaHMS U KOJIUYECTBO
rpaHen.

N3ydars cuMmmeTpuro
MHOTOTPaHHHUKOB.

OOBACHATH, KAKHE TOYKHU
Ha3bIBAIOTCSI
CUMMETPUYHBIMHU
OTHOCHUTEJIBHO JITAHHOM
TOYKH, IPSIMOU WIIH
IUIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OChIO UJIN
IUIOCKOCTBIO CHMMETPHUH
burypsi.

[IpuBOIUTH MpUMEPHI
CUMMETPUYHBIX (DUTYD B
APXUTEKTYpPE, TEXHUKE,
MPUPOJE.

MonenupoBaTb
peaIbHBbIE CUTYyallU Ha
SI3bIKE TEOMETPUH,
HCCJIEI0BATh OCTPOCHHBIC
MOJEJIH C UCIIOJIb30BAHUEM
F€OMETPUYECCKUX TTOHITHM,
WICIIOJIB30BaTh MOJ00He
MHOTOT'PaHHUKOB.

O0BLEMBI
MHOTOTPAHHNKOB

84)

IToustre 00 00BEME.
OO0BEM TUPaMHKIBI, TPU3MBI

AKTyanu3upoBaTh (PaKTe

Y METOIbI TUIAHUMETPHH,
peJIeBaHTHBIC TEME.

OOBACHATH, KaK
U3MEPSIOTCS 00BbEMBI TE,
MIPOBOJISI aHAJIOTHIO C
M3MEPEHUEM TUIOIIAAEH
MHOT'OYT'OJIbHUKOB.
DopMyIMpOBATH OCHOBHBIE
CBOMCTBa 00BEMOB.

N3y4aTh, BBIBOOUTH
dbopmybl 00bEMa
PSIMOYTOJILHOTO
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napajjiesenune1a, Npu3Mbl
Y IUPAMUJIBI.

Brrunciadatse 00bEM
MPY3MBI U IUPAMU/IBI TI0 UX
DJIEMEHTAM.

[TpuMeHATH 00BEM IS
pelieHust
CTEPEOMETPUYECKUX 3a/1a4
1 JUIST HAaXO0XKJICHUS
F€OMETPUYECKUX BEJIMYHH.

MopenupoBaTs peanbHbIe
CUTYyallUU HA SI3bIKE
reOMETPHH, UCCIIEI0BATh
ITOCTPOECHHBIE MOJIEIIH C
HCIIOJIb30BaHUEM
r€OMETPUYECCKUX HOHSITUM

IToBTOpPEHME: CeueHus,
PACCTOSIHMS M YIJIbI
(8 )

[TocTpoeHue ceuenuit B
MHOTOTPaHHHKE.

Brruncnenne paccTosHUM:
MEX]ly ABYMSI TOYKaMH, OT
TOYKHU JI0 IPSIMOM, OT TOUKU
JI0 TUIOCKOCTH; MEXKTY
CKPEILUBAIOIIUMUCS
PSIMBIMU.

Brruuciienue yrios:
MEXKy CKpPELIMBAIOLIUMHUCS
MPSMBIMHU, MEXY MPSIMOMH
U TIJIOCKOCTBIO,
JIBYTPAaHHBIX YIJIOB, YTJIOB
MEXKy TUIOCKOCTSIMH

CtpouTh ceueHue
MHOT'OTPaHHHUKA METOJIOM
CJIEOB.

JlaBaThb onpeneneHue
PACCTOSIHUSI MEXKITY
durypamu.

Haxonute paccrosinue
MEXKTY MapaJUIeIbHBIMU
MJIOCKOCTSAMH, MEXKIY
IJIOCKOCTBIO U
NapajiyIeJIbHON € IIPSMOH,
MEXKy CKpPELIMBAIOIIUMHUCS
IPSIMBIMH.

CTpouTh TUHEWHBIN yToJ
JBYTPaHHOTO yTJia Ha
YyepTeke MHOTOTpaHHUKA U
HaXOJIUTh €r0 BEJINUMHY.

HaxoauTe yriel Mexay
MJIOCKOCTSIMU B
MHOTOTPaHHUKAX
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11 kaacc (He MeHee 35 yacoB)
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Ha3sBanue pasaena
(TemMbI) Kypca,
(KOJIMY€eCTBO YaCOB)

OcHOBHOE coiep:KaHue

OcHOBHBIE BH/bI
NeSITeJIbHOCTH YYAIIUXCS

TeJia BpalmeHus
(12 9)

Cdepa u map: ueHtp,
paamyc, auameTp; IUIONIaab

MTOBEPXHOCTHU cdepsl.
B3aumMHOe  pacrnonoxeHue
cthepsbl u MJIOCKOCTH;

KacaTelbHas TIUIOCKOCTh K

cdepe; wIomamb cQepel.
Nzobpaxenue chepsl,

rapa Ha II0CKOCTH.
Ceuenus mapa.

AKTyanu3upoBathb
(baKTbl U METO/IbI
MJIAaHUMETPUH,
pEJleBaHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.

JlaBath onpeneneHus
cdepsl U mapa, ux LEeHTpa,
paauyca, fuaMmeTpa.
Omnpenenars chepy Kak
burypy BpaieHus
OKPY>KHOCTH.

Uccnenosars B3auMHOE
pacnoJioxkeHue chepbl u
IJIOCKOCTH, BYX cep,
WJUTFOCTPUPOBATH 3TO Ha
yepTekax U pUCYHKaX.

DopmMyIupoBaTh
ONPEAETICHNE KacaTeIbHOU
MJIOCKOCTH K cdepe,
CBOKWCTBO M MPU3HAK
KacaTeIbHOM TIOCKOCTH.

3HAKOMUTHCS C
reo/1e3nYEeCKUMU JTUHUSMU
Ha cepe.
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Hunuaapuyeckas
MMOBEPXHOCTh, 00pa3yroIIre
HWIMHAPUIECKOU
MTOBEPXHOCTH, oChb
HWIMHAPUIECKOU
MTOBEPXHOCTH. Humuaap:
OCHOBaHUS u OOKOBas

MOBEPXHOCTh, 00pa3yomas u
OCh; IUIOHIagh OOKOBOM WU
ITOJTHOW MOBEPXHOCTH.

N300paxenue
MWINHAPA HAa TUIOCKOCTH.
Pa3BépTka muamHpa.

Ceuenusa HUAJTMHpA
(MI0CKOCTRIO, MapalIeIbHOM
WU TIEPHCHAUKYISIPHON OCH
LUJTHH/IPA)

OOBACHATH, YTO
Ha3bIBAIOT LIWJIMHIPOM,
Ha3bIBATh €r0 3JICMEHTHI.

N3y4darh, OOBACHSTH,
KaK MOJIyYUTbh [IUJIUH]IP
IyTEM BpallCHUSA
IPSIMOYTOJILHUKA.

BriBouTs,
UCTIOTIB30BaTh (POPMYIIBI
JUJISL BBIYMCJICHHUS TUIOIIA N
OOKOBOI MOBEPXHOCTH
HUJTUHIpA.

N3yyaTh, pacno3HaBath
pa3BEPTKY HWJIMHAPA.

N3obpaxxats HUIMHAD U
€ro CEYEHHUs MIOCKOCThIO,
MIPOXOISIIIEN Yepe3 €ro
OCb, MapaAJJICIbHON WU
MEePIECHIUKYJISIPHOM OCH.

Haxonmute miomaan
ATUX CCUCHUU.

MonenupoBatb
peanbHbIe CUTYallUd Ha
SI3bIKE T€OMETPHU,
MCCIIEIOBATH
MIOCTPOECHHBIE MOJIETU C
HCIIO0JIb30BaHUEM
F€OMETPUYECCKUX TTOHSITHI.
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Konunueckas
MOBEPXHOCTh, 00pa3yronme
KOHUYECKON TTOBEPXHOCTH,
OCb U BEpIINHA KOHUYECKOMN
noBepxHocTu. Konyc:
OCHOBAHHE U BEPIINHA,
oOpa3yromas 1 oCh;
TJI0MIA b OOKOBOW U TTOJTHON
MTOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yroiue u
BBICOTA; OCHOBAHUS U
OOKOBasi HOBEPXHOCTb.

N3o0pakenne koHyca

Ha IUIocKocTU. Pa3Béprka
KOHYyca.
Ceuenus KOHYyCa

(mI0CKOCTBIO, MApaLICIBHOM
OCHOBAHHUIO, U IIOCKOCTBIO,
MPOXOIAIICH yepes
BEPIIHHY).

OOBACHATD, KAKOE TEJIO0
Ha3bIBalOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro
3JIEMEHTBL.

N3yuaTh, OOBSACHATD,
KaK MOJIYYUTh KOHYC
IIyTEM BpallCHUA
MPSMOYTOJIBHOTO
TPEYTrOJIbHUKA.

N300paxars KOHYC U
€ro CEYEHHUs IIIOCKOCTBIO,
MPOXOISIIEN Yepe3 OCh, U
IJIOCKOCTBIO,
MIEPIIEHAUKYJISIPHON K OCH.

N3yuars, pacnio3HaBaTh
pa3BEPTKY KOHYCA.

BriBouTh,
UCIIOJIb30BaTh (hOPMYJIbI
JUIS1 BBIYUCIIEHUS TUIONIAaN
OOKOBOI MOBEPXHOCTHU
KOHYyca.

Haxonnte mitomanm
CEUCHUH, TPOXOISIIINX
yepes BEPIINHY KOHyCa
WJIU TIEPIIEHIUKYJIIPHBIX
€ro OcH.

OOBSICHATH, KaKOE TEJIO0
Ha3bIBAETCA YCEUEHHBIM
KOHYCOM.

N3y4darh, OOBICHSTD,
KaK €ro mojay4uTh IyTEM
BpALLICHUS MPSIMOYTOJIBHOMN
Tparneiuu.

BriBOAUTE, IPUMEHATH
dbopmyiy 1151 BEIYUCICHUS
[UI01a 11 OOKOBOM
IIOBEPXHOCTH YCEYEHHOTO
KOHYca.
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KomMOunarus ten
BpaIllCHUS U
MHOT'OTPaHHHKOB.
MHoOrorpaHHMK, OITMCAHHBIN
okoJo cepsr; chepa,
BIMCaHHAs B MHOTOTPaHHUK
WJIM B TEJIO BpAIICHUS

AKTyanu3upoBaTh
(baKThl U1 METOJIbI
IJIAHUMETPUH,
peJIeBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Pemiate
CTEPEOMETPUUECKHUE
3aJauM, CBSI3aHHBIC C
TEJIAMU BpAILICHUS,
MIOCTPOCHHUEM CEUYCHUH TEJl
BpAILICHUS, C
KOMOMHAIIUSIMH TEJI
BpAIlICHUS U
MHOTOIPaHHHUKOB Ha
HaXOXXICHUE
F€OMETPUYECKUX BEIIMYMH.

Hcnionb3oBath npu
peleHun
CTEPEOMETPUYECKUX 3a]1a4
MJIaHUMETpUUECKUe (DAKThI
1 METO/JIBI 3aJ1aUd Ha
BBIUMCJICHUE U
JI0OKa3aTeJIbCTBO.

MonenupoBatb
peaIbHbIE CUTYyallU Ha
SI3BIKE TEOMETPUH,
HCCIICIOBATh
ITOCTPOECHHBIE MOJICIIH C
HCII0JIb30BaHUEM
F€OMETPUYECCKUX TTOHATUMN
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O0BEéMBI TEa
S 9)

I[Toustne 00 00OBEME.

OcHOBHBIC CBOIiCcTBa
00BEMOB TeEJI.

O0BéEM UAJIMH/IpA,
KOHYyca.

O06BEM niapa u

10 hL CHEpHI.

AKTyaJIn3upoBaTh
(baKTbl ¥ METO/IbI
IJIAHUMETPHH,
pEJIEBAHTHBIE TEME,
IPOBOJAUTH AHAJIOTHH.

BriBouTh,
UCTIOJIB30BaTh (POPMYIIBI
00BEMOB: MIPU3MBI,
UUJIUH]Ipa, TUPaAMU/IbI,
KOHYCa; YCEYEHHOU
IIAPAMUIbI U YCEYEHHOTO
KOHYCA.

Pematp
CTEPEOMETPUYECKUE
3a/1a4M, CBSA3aHHBIC C
BBIUMCICHUEM O0BEMOB.

dopmMynUpOBaTH
OIIPENEIICHUE 1IapOBOI0
CErMEHTa, IapOBOTIo €104,
1apOBOT'0 CEKTOPA.

[IpumeHnaTs GpopmyJibl
JUTSl HAXOKJIEHUSI 00BEMOB
1apOBOr'0 CErMEHTA,
1apOBOTr'0 CEKTOPA.

Pemate
CTEPEOMETPUUECKUE
3a/1a4M, CBSI3aHHBIE C
00BEMOM T11apa u
TUIOMIAABIO CHEPHI.

MonenupoBath
peanbHbIe CUTyallud Ha
A3bIKE T€OMETPUH,
UCCIIEN0BATh
MIOCTPOECHHBIE MOJIEIIN C
UCIIOJIb30BaHUEM
F€OMETPUYECKUX TTOHITHM.
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[TogoOHEIE TETA B
MIPOCTPAHCTBE.
CoOTHOIIECHUS MEXKTY
TJIOMIAASIMU TTOBEPXHOCTEH,
00BbéMaMU ITOJOOHBIX TEN

AKTyanu3upoBathb
(baKTbl ¥ METO/IbI
IUTAHUMETPUH,
peJeBaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.

Pemrars
CTEPEOMETPUUECKUE
3a/1a4u, CBSI3aHHBIE C
COOTHOIIICHHEM 00BEMOB U
MTOBEPXHOCTEH TTOT00HBIX
TEJ B IPOCTPAHCTBE.

MonenupoBaTb
peanbHbIe CUTYaIluu Ha
SI3bIKE T€OMETPUH,
UCCIIE0BATh
MIOCTPOECHHBIE MOJIETU C
UCIIOJIb30BaHUEM
T€OMETPUYECKUX TTOHSTHIM
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BexkTopbl
KOOPAMHATHI
NPOCTPAHCTBE
(10 1)

BexTtop Ha miockocTu
U B IIPOCTPAHCTBE.
CrnoxeHne 1 BBIYUTaHUE
BEKTOPOB. Y MHOXKCHUE
BEKTOpPA Ha YUCIIO.
Pasnoxxenue BekTopa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuiio
napasuleJIenuneaa.

Pemenue 3amau,
CBS3aHHBIX C IPUMEHEHUEM
IIPaBUJI JIEUCTBUM C
BEKTOpaMH

[IpsimoyrosnbHas
CUCTEMAa  KOOpAUHAT B
npoctpancTBe. KoopauHatsl

BEKTODA. [Ipocrenmue
3a/1a4M B KOOpAUHATAX. YTOJI
MEX Y BEKTOPAMH.
CkanspHoe  IpOU3BEACHUE
BEKTOPOB. Brrancnenne

YIJIOB MEXIy TMPSIMBIMU H
IIJIOCKOCTSIMH.

Koopaunarno-
BEKTOPHBI ~ METOJ  IpH
pElIEHNH  TIeOMETPUYECKUX
3a1a4

AKTyaJIn3upoBaTh
(baKTbl ¥ METO/IbI
IJIAHUMETPHH,
pEJIEBAHTHBIE TEME,
IPOBOJAUTH AHAJIOTHH.

OnepupoBatb
MIOHATHUEM BEKTOD B
IIPOCTPAHCTBE.

dopmynupoBaTh
IIPABUJIO
napajuieJienunea npu
CJI0’KEHUU BEKTOPOB.

CknaapiBaTh, BBIYUTATh
BEKTOPBI, YMHOXKATh
BEKTOP HA YHUCJIO.

N3ydats OCHOBHBIE
CBOMCTBA 3TUX OIEPALUN.

JlaBaTp omnpeneneHue
IIPSIMOYTOJILHOW CUCTEMBI
KOOPAMHAT B
IIPOCTPAHCTBE.

BrIpa3uTte KOOpAMHATHI
BEKTOpA uepes
KOOPAUHATHI €70 KOHIIOB.

BrIBOIUTD,
UCIIOJIB30BaTh (hOPMYITY
JUTMHBI BEKTOpa U
PACCTOSTHUSI MEXKY
TOYKaMHU.

Bripaxats ckaisipHOe
IIPOU3BEICHUE BEKTOPOB
yepes UX KOOPAUHATHI,
BBIYUCIIATH YTOJ MEXKIY
JIBYMSI BEKTOPaMH, IBYMS
PSIMBIMH.

Haxomuts yroa Mexny
IIPSIMOU U TIJIOCKOCTBIO,
YTOJI MEXIY ABYMS
IIJIOCKOCTSIMU
AHAJIMTUYECKUMU
METOJaMHU.

BriBouTs,
UCTIOJIB30BaTh GOpMyITy
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PacCCTOAHUA OT TOYKH OO0
IIJTIOCKOCTH.
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IToBTOpEHME,
00001IeHNe "
cucTeMaTH3alus
3HAHUH

84)

OcHoBHbIE QUTYpHI,
(dakThl, TEOpEMBI Kypca
IUIAHUMETPHH. 3a1a4u
IUTAHUMETPUU U METOJIbI UX
pelIeHHUS.

OcHoBHbIE QUTYDHI,
(aKTbl, TEOPEMBI Kypca
CTEpEOMETPUH. 3a/1aun
CTEPEOMETPUHU U METOJIBI UX
peLIeHus

Pemars npocrenmme
3aJauM Ha HaXOXKJICHUEC
JUTMH U YTJIOB B
reoMeTpudecKkux purypax,
MPUMEHATH TEOPEMY
[Tudaropa, Teopemsl
CHHYCOB U KOCUHYCOB.

Haxoauth miomans
MHOTOYTOJIbHUKA, KpyTa.

Pacrnio3naBath
no100HbIe (PUTYPHI,
HAXOJWUTH OTHOIICHHUS
JUIMH U TUIOMIaeH.

Hcnonw3oBaTh npu
pelIeHun
CTEPEOMETPUYECKUX 3a/1a4
(baKThl 1 METO/IBI
IJIAHUMETPUH
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Pabouast nporpamma y4e0HOro kypca «BeposiTHoCTD U
CTATHCTUKA»
Lean n3dyyenust yueOHOro Kypca

VY4eOHbIil Kypc «BeposiTHOCTP M CTaTHUCTHKa» 0a30BOr0 YPOBHS SIBIISETCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOW mikonbl. Kypc mpemHaszHauen s (OpMUPOBAHUA y OOydYaIOIIUXCS
CTaTUCTUYECKOM KyJbTYpbl M IIOHUMAHMUS POJU TEOPUM BEPOSTHOCTEM KAK
MaTEMaTUYECKOr0 MHCTPYMEHTA I U3YYEHHs CIy4alHbIX COOBITUH, BEJIMYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOOramaroTcsi NPEACTABICHUS YYalluXcs O
METOJaxX UCCIEAOBaHUs U3MEHYMBOIO MUPA, Pa3BUBACTCS IIOHUMAHUE 3HAYUMOCTHU
U OOUIHOCTHM MaTeMAaTUYECKHUX METOAOB IIO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnep:xaHue Kypca HaIlpaBJICHO HA 3aKPEIUICHUE 3HAHUM, MOJYYEHHBIX MPH
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEACTABICHUN O CIyYalHBIX
BEJINYMHAX U B3AMMOCBA3SIX MEXAY HUMH HAa BAKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHl U3 OKpY)Karomero mupa. B pesynpraTe y 00y4aromuxcsi JOHKHO
copMUpOBaTBCA MpEACTaBlICHUE O Haubosiee YMOTPEOUTENbHBIX M  OO0IIUX
MAaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YyEMBIX I ONMCAHUs aHTPOIIOMETPUYECKUX U
neMorpauueckux BEJIWYHMH, MOrPEUIHOCTEH B Pa3IM4YHOIO pojJia HU3MEPEHUsX,
JUIUTENIBHOCTU 0€30TKa3HOM padOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK
MacCCOBBIX SBJICHHI U MPOLIECCOB B OOIIECTBE.

B cooTBeTCTBMM € yKa3aHHBIMU LEISIMH B CTPYKType Y4yeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IMIKOJbI HAa 0a30BOM YpPOBHE BbIJIEIEHBI
CIIEyIOIlMEe OCHOBHBIE cojepxkaTenbHble JUHUU: «CiydaiiHple COOBITHS U
BEPOATHOCTHY, «CirydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro 4acTp Kypca 3aHMMAaeT M3y4€HUE TIE€OMETPUYECKOIO U
OMHOMUAIBHOTO pacpe/eIEHNI U 3HAKOMCTBO C X HEMPEPHIBHBIMU aHAIOTaMH —
MOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCIpPEACICHUSAMMU.

Copeprxanue muHUM «CliydaiiHble COOBITUSI U BEPOSITHOCTUY CIIYKUT OCHOBOM
Uit pOopMUpOBaHUS TPEACTABICHUN O PpACIPENCICHUH BEPOSTHOCTEH MEXAY
3HAYEHUSIMU CITy4alHBIX BEJIMYUH, a TAaKXKE 13Ta JIMHHUS HeoOXoauMa Kak 0aza aJis
U3yYEHHUS 3aKOHa 0OJIbIINX Ynced — (pyHIaMEHTAIBHOTO 3aKOHA, IEUCTBYIOIIETO B
IpUpOJIe U OOIIECTBE M UMEIOLIETO MaTeMaTHuecKyto Gopmanuzanuio. CaMm 3aK0H
OONBIIMX YKCEN MpeJiaraeTcss B O3HAKOMHUTEIBHOW (QopMe C MHUHHUMAIbHBIM
UCITI0JIb30BAaHUEM MaTEMaTUYECKOro (popmanusma.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIy4YalHBIMU BEJIMYMHAMMU, AKLICHTUPYIOT
BHUMAaHUE IIKOJIbHUKOB Ha ONMCAHUU U U3YYEHUH CIIyYalHBIX SBJICHUH C IIOMOILBIO
HenpephIBHBIX (PyHKIMA. OCHOBHOE BHHMMAaHUE YJEseTcs IOKa3aTeIbHOMY |
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HOPMaJbHOMY pAaCHpPENENICHUsIM, IPU 3TOM MPEANOIAracTcsi O3HAKOMUTEIBHOE
U3y4eHue MaTepuaia 6e3 JoKa3aTelIbCTB IPUMEHSIEMbIX (DAKTOB.

MecTo Kypca B y4eGHOM ILIaHe

B YueOHOM miaHe Ha W3ydeHHE Kypca «BeposTHOCTh M CTaTHCTHKa» Ha
0a30BOM ypOBHE OTBOAMTCS | y4eOHBIN 4ac B HEJETIO B TCUCHHE KaXKIOTO roja
oOyuenwusi, Bcero /0 y4eOHBIX 4acoB.

Ilnanupyemble mpeaMeTHBbIE pe3yJbTaThl ocBoeHusi IIpumepHoii padoueii
nporpamMmMbl Kypca (1o rogam o0yueHust)

IIpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «BepoATHOCTh U CTaTUCTUKA» B
10—11 kyaccax OpPUEHTHUPOBAaHbl Ha JOCTWKEHHE YPOBHS MaTeMaTUYECKOU
IPAMOTHOCTH, HEOOXOJMMOIO [JIsl YCHEIIHOIO pEelIeHus 3ajady U HpolseM B
peanbHON XKU3HH U CO3[JaHUE YCIOBUMN SISl UX OOIIEKYJIbTYPHOTO Pa3BUTHSL.

OcBoenue yueOHOro kypca « BeposTHOCTh U cTaTUCTHKa» HAa Oa30BOM YPOBHE
cpenHero oOuiero oOpa3oBaHMsl JOJKHO OOECIeUnBATh JOCTUKEHHUE CIIETYIOIINX
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

10 kacc

e Yurtath ¥ CTPOUTH TAOJUIIBI U AUATPAMMEBI.

e OnepupoBaTh MOHATUSIMU: CpellHEE apupMeTUUEeCKoe, MeuaHa, HauOoJblIIee,
HaWMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YHCIIOBBIX TAHHBIX.

e OmnepupoBaTh MOHITHAMU: CIy4YalHBIM HSKCIEPUMEHT (OMBIT) U CIydailHOE
COOBITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM UCXOJ) CIYyYalHOTO OMbITA;
HaXOJUTh BEPOATHOCTH B OMNbITaX C PaBHOBO3MOXXHBIMU CIIy4alHBIMU
COOBITHSIMU, HAXOJUTh M CPaBHUBATh BEPOSITHOCTU COOBITUNA B H3YyYEHHBIX
CIIyYalHBIX YKCIEPUMEHTAX.

e Haxoauts u dopmynupoBath COOBITHS: TIEpeceueHrne U 00bEIMHEHNUE JTaHHBIX
COOBITHM, COOBITHE, MPOTHUBOIOJIOXHOE JAHHOMY COOBITHIO; TOJIH30BAThCS
auarpaMMaMu Disiepa U GOpMYJION CIIOKEHHUS BEPOATHOCTEW MpHU pELICHUU
3aj1ad.

e OmnepupoBaTh TMOHATUSIMH: YCIOBHAs BEPOSTHOCTh, HE3aBHCHUMBIC COOBITHS;
HaxXOJUTh BEPOSITHOCTU C MOMOIIBIO MpPaBUIa YMHOXKEHUS, C TTOMOIIIBIO JIepeBa
CJIy4alHOTO OIIBITA.

o [IpuMeHATh KOMOMHATOPHOE MPABUJIO YMHOXKECHHUS TIPU PEIICHUH 3a]1a4.

e OnepupoBaTh TMOHATHUSIMU: HCHOBITAHUE, HE3ABUCHUMBIC WCIIBITAHUS, CEPUS
UCIIBITAaHUM, YCIIEX W HEyJada, HaXOJUTh BEPOSTHOCTH COOBITHH B cepuu
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HE3aBHCHUMBIX UCIBITAHUH /10 TIEPBOTO ycIieXxa; HaXOAUTh BEPOATHOCTH COOBITHIA
B CEpUHU UCIIbITaHUM bepHyiu.

e OmneprpoBaTh NOHATHAMMU: CllydaiiHasl BEJIMYNHA, PACIIPEACIICHUE BEPOSITHOCTEN,
JyarpaMMa pacrpeeiacHus.

11 kace

e CpaBHMBaTh BEPOATHOCTU 3HAYEHUH CIIyHalHOW BETMYMHBI MO PACIPENEICHUIO
UJIU C TIOMOIIIBIO UarpaMM.

e OnepupoBarh IMOHATHEM MATEMATHYECKOTO OXUAAHUS; MPUBOIUTH NPHUMEPHI,
KaK IIPUMEHSECTCA MaTeMaTU4YeCKOe OKUIAHUE CIIyYalHOU BEJIMYMHBI HAXOIUTh
MAaTeMaTHYECKOE 0KUIAAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

e lMeThb npeAcTaBICHUE O 3AKOHE OOJIBIINX YHCEIL.

e lIMmeTh nIpeacTaBiIeHHE O HOPMAJIBbHOM PacIpeeICHUN.

Conep:xanue yueOHOro Kypca (mo rogam o0ydeHmus)
10 kaacc

[IpeacraBieHre OaHHBIX C MNOMOUIBI0 Tabmui W auarpamm. CpexahHee
apu(pMeTHyecKoe, MeIHaHa, HauOoJblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCHUsl U CTaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnyuaiiHple  DKCIIEPUMEHTHI  (OMBITHI) W CIIy4ailHbIE  COOBITHSL.
DnemeHTapHbIie COOBITHA (MCX01bI). BeposTHOCT ciyuaiiHOTO cOOBITHA. bin3ocTh
YacTOTbl M BEPOATHOCTU cOObITHH. Ciy4yaliHble OMNBITHI C PaBHOBO3MOKHBIMU
AIIEMEHTApPHBIMU  COOBITUSIMU.  BepodaTHOCTM  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMH.

Onepanun Ha COOBITHSIMU: repeceyeHue, 00BbeIMHEHHE,
MPOTUBOIIOJNOXKHBIE cOoObITUS. [[uarpammbl  Diinepa. dDopmyna  ClIOKEHUS
BEPOSITHOCTEN.

YciioBHasg BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEHN. J[epeBo CiryyailHOTO
skcriepumenTa. @opmyria MoaHoN BeposiTHOCTH. He3aBrucuMblie COOBITHS.

KomOunaropnoe npaBuiio ymHokenus. [lepecranoBku u gakropuan. Yucio
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIi cyyaliHbBIN ONIBIT (MCTIBITAHUE), yCTieX U Heylaya. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCHMMBIX HCHOBITAHWA 10 mnepBoro ycrmexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyIu.

Cnyuaitnas BenuuuHa. Pacnpenenenne BepositTHocTed. [[uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHUCIE, T€OMETPUYECKOE H
OMHOMHMAJIBHOE.
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11 kace

YucnoBele XapaKTEpUCTUKN CIYyYaWHBIX BEJIUYUH: MAaTEMATUYECKOE OKHJIAHUE,
JVCIIEPCHS M CTAaHIAPTHOE OTKIJIOHEHHUE. [Iprumepsl npruMeHeHns: MaTeMaTU4eCKOTO
OKMJIaHUSA, B TOM YHMCJIE B 3aJa4ax U3 IOBCEAHEBHOW XKMW3HU. MaremaTudeckoe
oKuJaHue OMHApHOM ciy4yailHOW BeaMYMHBL. MaTemMaTuueckoe 0XKHIaHUE CyMMBI
CIIy4ailHbIX BEJIMYMH. MaTeMaTH4eCKOE OKUIAHUE U JUCIIEPCHS T€OMETPUYECKOTO
¥ OMHOMMAJIBHOTO pacipeieIeHUN.

3aKOoH OOJIBIINX YMCEN U €T0 poJib B HAYKE, IpUpoJie U 001ecTBe. BriOOpoUHbIit
METOJ UCCIIEIOBaHUM.

[IpuMepbl HENpPEpBIBHBIX CIOydYalHbIX BeaudyuH. [loHsTne o mIOTHOCTH
pacrpeneneHus. 3a1a4u, NPUBOISIIME K HOPMAIbHOMY pacrpeneneHuto. Ilonsarre
O HOPMAJILHOM pacCIIpeEICHUN.
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TemaTn4yeckoe nIaHMPOBaHUE Yy4eOHOr0 Kypca (1o rogaM o0y4eHus)
10 kaacc (He meHee 35 4)

Ha3zBanue
paszaesia (TemMbl)
(KoJIMYecTBO YacoB)

OcHoOBHOe coaepxkaHue

OcHoBHBIE BHIBI
AesITeJIbHOCTH 00y4aIoIUXCs

IIpeacraBienue | [IpencraBieHne OaHHBIX C N3Baexkars nHpOpMaAINUIO
AAHHBIX U | IOMOIIBIO Ta0JIHII | U3 TabnMi, M JMarpamm,
onucareJibHast JIarpamm. Cpennee | MCNOJB30BaTh  TaOMUIBI U
CTATHCTHKA apu(pMeTHYecKoe, MeJuaHa, | AMarpaMMel TUTS
(4 v) HauOoOJbIIICE M HAWMMEHBIIIEE | MPECTABICHUS

3HAYEHUS, pa3max, | CTaTUCTUYECKUX JAHHBIX.
JUCIIepCHsl, CTaHJApPTHOE Haxoguts onucarenbHbIC
OTKJIOHEHUE YUCJIOBBIX | XapaKTEPUCTUKU JAHHBIX.
HaObOpOB BouiaBuratb, KpUTHKOBATH
THIOTE3bI 0 XapakTepe
CIIy4YallHOM W3MEHYMBOCTH W
onpenensonmx e¢ hakTopax

Cay4aiinbie Ciy4ailHple  SKCIEPUMEHTHI BeigenssiTb Ha mnpumepax
ONbITHI 1 | (OTIBITHI) U CIIy4yalHbIC | CTyYailHbIE cOOBbITHS B
c/ly4auHbIe COOBITHSI. DneMEeHTapHbIE | ONIMCAHHOM CJIyYallHOM OIIBITE.
COOBITHS, ONBITHI € | COOBITHUS (ucxompr). DopMyJUPOBATH YCIOBUSA
PaBHOBO3MOKHbIMH | BeposaTHOCTD CJIy4allHOTO | IPOBEICHUS CIIy4ailiHOTO
3JIeMEHTApPHbIMH COOBITHSI. BepostHOocTH | OmbITA.

HCXO0AaMH coOBITHI B ompITax ¢ Haxoautb BEPOATHOCTHU
(B v) PaBHOBO3MOKHBIMH COOBITMA B  ONBITaX  C
AJIEMEHTAPHBIMU COOBITUSIMU. | PABHOBO3MOXHBIMU UCXOJaMHU.
[Ipaktrueckas pabora MogaenupoBarb OIBITBEL €
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJIaMH B
X0J1€ MPAKTUIECKON pabOThI

Onepauun  Hajg Onepauuu HaJl Hcnoab30BaTh auarpaMmsl
COOBITUAAMM, COOBITHSIMU:  TIepeceueHue, | JUepa U CIOBECHOE OMMCAHKE
CJI0OKEHHE oOBeIMHEHNE cOOBITHH, | COOBITHI JITIs1 (HOPMYTUPOBKHU U
BEPOSITHOCTEH MPOTUBOIIOJNIOXKHBIE COOBITHA. | U300PAKEHUS] OOBETUHEHUS U
(B v) Jlnarpammbl Ditnepa. | mepecedeHusi COOBITHI.

dopmyna CIIOKCHHUS Pemarnb 3aJauu C
BEpPOSTHOCTEH HCIIOJIb30BaHUEM bopmyIibl
CJI0’KEHHUsI BEPOSATHOCTEN

YcaoBHast YcinoBHass ~ BEpPOATHOCT. Pemarsn 3aiaum Ha
BEPOSITHOCTD, YMHOKEHHE  BEPOSTHOCTEH. | HAXOXKICHHE BEPOSATHOCTEN
aepeBo ciay4daiHoro | /lepeso CIy4ailHOro | COOBITUI, B  TOM  YHCIIE
onbiTa, (opmMya | IKCIIEPUMEHTA. dopmyia | yCIOBHBIX € NMOMOINIBIO JAEpPEBa
MOJIHOH CIIy4alHOTO OIIBITA.
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BEPOSITHOCTH U | II0JIHON BEPOSITHOCTH. Onpeneasitb

HE3aBHCUMOCTh HezaBucumele coObITHS HE3aBUCUMOCTh COOBITHUH 11O

coObITHI dbopMmysne W MO OpraHU3ALMH

(6 ) CJIyYalHOTO OIbITa

JIeMEeHTbI KomOunaTopHoe mnpaBuio HUcnoab3oBaTh  MpaBuUio

KOMOUHATOPUKHU yMHOXkeHUs. [lepecTaHOBKY U | YMHOKEHUS JIJIsl IEPEUUCIICHUS

(4 g) dakTopuan. Ywucino | COOBITHI B CITy9aifHOM OTIBITE.
COYETAHUMU. TpeyrosbHUK IMoan3oBaThest  hopmynoit
[Tackans. dopmyna OuHOMA | M TpeyrodpHUKOM [lackans ans
HproToHa ONpPEICJICHNS] YN CIIA COYETAHUM

Cepun buHapHsbIii CIIy4anHbIN Pa3ouBaTh CJIOXKHBIE

MOCJIeI0BATEJbHBIX | ONBIT (MCMBITAHUE), YCIEX U | SKCIEPUMEHTHl Ha OT/CIIbHbBIC

HCIBITAHUI HeyJaya. HesaBucumele | uCIIbITaHUS.

(B v) WCTIBITAHUS. Cepus OcBauBaTh MOHATHA:
HE3aBUCUMBIX HUCIBITAHUWA JO | UCIIBITAHUE, cepust
nepporo  ycmnexa.  Cepus | HE3aBUCUMBIX UCIIBITAHUN.
HE3aBUCHUMBIX VCITBITAHNU N IpuBoauth NnpuMepbI
bepnymm. cepuii HE3aBUCHUMBIX

[IpakTryeckass paboTa C | UCIIBITAHUM.
UCIIOJIb30BaHUEM Pemars 3amaum Ha MOWCK
AIIEKTPOHHBIX TAOIHII BEPOSITHOCTEH  COOBITUH B
CEpUU UCIBITAHUNU 1O MEPBOTO
yCcIexa u B CEpUAX UCIBITAHUM
bepnymm.
HN3yuarsb B xonae
NMPAKTHYeCKOil  padoTbl C
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX
TaOJIUIl BEPOSITHOCTH COOBITHIA
B Cepusix HE3aBUCUMBIX
WCTIBITAHUI
CiayuaiiHble Cnyuaiinas BEJIMYMHA. OcBauBaTthb TMOHSITHS:

BeJIMYUHBI u | Pactipenenenne Cly4yanHas BEJIMYMHA,

pacnpenejaeHust BEPOSATHOCTEW.  Jmarpamma | pacrpenesneHue, TabauIa

(6 9) pactipenenenusa. CymMma W | pacnpeneiieHus,  auarpaMmma
MPOU3BEICHUE CIIy4alHBIX | paclpeiesICHUS.

BEJIMYUH. [Tpumepsr IIpuBoauThH npuMepbl
pacrpeneneHuid, B TOM YHCIE | PaCIPEIeICHUH, B TOM YHCIIE
reOMETPUYECKOE U | TEOMETPUYECKOTO u
OMHOMHAIIEHOE OMHOMMAIIBHOTO.
CpaBHuBarthb
pacrpeneneHus CIIy4YalHbIX
BEJINYHH
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HaxoanTh 3HaueHUS CyMMBI
U TPOU3BEACHUS CIy4alHBIX
BEJTUYMH.

Ctpoutrb W pacno3HaBaTh
reOMETPUYECKOE u
OMHOMUAIILHOE pacipeieiCHUe

O06001menue "
cHUCTeMaTH3aIus
3HAHUH
(6 1)

OnucarenbHas

CTaTUCTHUKA. Ciyyaiinble
OTIBITHI u BEPOSITHOCTHU
CIIy4alHBIX COOBITH.
Onepan  HaJl COOBITHUSIMHU.
DOneMeHThl KOMOMHATOPHKH,
cepuu HE3aBHUCUMBIX
VCIIBITAaHUU

IloBTOPATHL H3Yy4YEHHOE W
BbICTPAUBATh CUCTEMY 3HAHUI

11 kaacc (He meHnee 35 v)

Ha3Banmue pa3gesa
(Tembl)
(K0JMYECTBO YACOB)

OcHoBHOE€ coaecpxaHue

OcHOBHEBIE BH/bI
AEATEJbHOCTH 00y4aloLINXCH

IHoBTOpEHME, Cny4dailHple  ONBITBI U [IoBTOpATH W3y4YeHHOE WU
00001enne U | BEPOATHOCTHU CIIy4alHbIX | BBICTpAauBaTh CUCTEMY 3HAHUU
CHCTEeMATH3AIUA COOBITHIA. Cepun
3HAHUM HE3aBUCUMBIX VICTIBITAHUU.
(4 v) CnyvaiiHble  BEJIWYHMHBI U
pacupeneneHus
MaremaTnueckoe [Tpumepsr MIPUMEHCHUS OcBauBatb TIOHSITHE
OKHIAHME MAaTEMATHYECKOTO OXKHUJIAHUA | MATEMAaTUYECKOTO OKHUIaHUA.
cJIy4aiiHoMi (cTpaxoBaHue, jorepes). [IpuBoauts U 00CYXHAThH
BeJINYNHBI MaremMatnyeckoe OXUAAHUE | TPUMEPHI MPUMEHEHUS
(4 v) CYMMBbI CIIyYalHBIX BEJIWYHH. | MATEMATUUYECKOTO  OKHUIAHUA.
Maremarnueckoe OxuaaHue€ | BlUMCIATE  MAaTEMaTHUYECKOE
F€OMETPUYECKOTO U | OXKHUJIaHUE.
OMHOMMAIILHOTO Hcnonws3oBath MIOHSTHE
pacnpeneneHnn MaTeMaTU4YECKOr0 OXKHIAHUS U

€ro CBOWCTBAa IIPU pPELICHUU
3ajad.

Haxomute 10 u3BECTHBIM
dbopmyllaM  MaTeMaTH4YeCKOe
OXXMJaHUE CYMMBbI CIIy4alHBIX
BEJIMYMH.

Haxonuth 10 W3BECTHBIM
dbopMmynam  MaTeMaTH4eCKUE
OKHJIaHUS CITy4JailHbIX
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Jucnepcust U
CTAaHIAPTHOE
OTKJIOHEHH e
CJIy4aiHOH
BeJIMYMHBbI

(4 9)

Hucnepcust 1 crangapTHOE
OTKJIOHECHHUE. Hucnepcnn
reOMETPUYECKOTO 151
OMHOMHAJIEHOTO
pacipeneneHusl.

[Ipaktnueckass paborta ¢
UCIIOJIb30BAaHUEM

QJICKTPOHHBIX Ta6JII/ILI

BEJIUYHH, MMEIOIINX
TCOMETPUYICCKOE 51
OMHOMMAIIBHOE PACTIPEICIICHUS

OcBauBaTth TIOHSTHA:
TUCTIEPCHSI, CTaHAapTHOE
OTKJIOHEHHE CIIy4yalHOU
BEJTMYNHBI.

Haxomute nucnepcuro 1o
pacmpeneneHuIo.

Haxoguter 110 W3BECTHBIM
dbopmynam JTUCTICPCHIO
reOMETPUIECKOTO "
OMHOMHAJILHOTO

pacrpeiesieHds, B TOM YHUCJe B
X0JIe MPaKTHYECKOW paboTHI C
WCIIOJIb30BaHUEM DJICKTPOHHBIX
Ta0JINII

3akoH 00/1bIIUX 3akoH OOJBIIMX  YMCEI. 3HaKOMUTHCS c
yHcel Br16opouHbIi METOJ1 | BHIOOPOYHBIM METOJ0M
3 ) HCCJIEIOBAHU. WCCIICIOBAHUSI  COBOKYITHOCTH
[IpakTuyeckass paboTa C | JaHHBIX.
UCIIOJIb30BaHUEM N3yuath B xozne
AJIEKTPOHHBIX TAOJIHII MpaKTUYecKol  paboThl ¢
UCIIOJIb30BAaHUEM BJIEKTPOHHBIX
Ta0JIHII MIPUMEHEHUE
BBIOOPOYHOTO METOoJ1a
MCCIICIOBAHUS
HenpepbiBHbIE [Ipumepbl  HEMpPEepPHIBHBIX OcBauBatb MOHSTHUS:
cJIy4aiHble CIIy4alHBIX BEJIMYUH. | HEPEPHIBHAS Cly4yanHas
BeJINYNHBI DOyHKIMSA IJIOTHOCTH | BEJIMYMHA, HENPEPHIBHOE
(pacnpenesnenus) pacnpeneneHus. PaBHOMeEpHOE | pacripe/iesieHue, byHKIUSA
(2 9) pacrpeneneHue 51 €ro | INIOTHOCTHU BEPOATHOCTH.
CBOWCTBA. [IpuBoauTH IIPUMEPBI
HEIPEPHIBHBIX CIIy4alHbIX
BEJINYHH.
Haxonnts BEPOATHOCTHU
COOBITUI TIO JAaHHOW (PYHKITUU
IJIOTHOCTH, B TOM  YHCIE
PaBHOMEPHOT'O pPacCIpeIeICHUS
HopmasnbHoe 3agaun, MNPUBOIAIIAE K OcBauBaTh OHSITUS:
pacnpeneJieHust HOPMAJIbHOMY HOPMAaJIbHOE paCHpEICIICHHE.
(29) pacupeneneHurIo. OyHKIYUA Bergensate 1o onucaHuio
IJIOTHOCTH U CBOWCTBA | CIIy4alHbIE BEJINYMHBI,

HOPMAJIbHOTO paClIpCaACIICHUA.
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[Ipaktuueckass pabota ¢
UCIOJIb30BAaHUEM
AIIEKTPOHHBIX TAOIHII

pacrpeenéHHble o
HOPMAaJIbHOMY 3aKOHY.
[IpuBOIUTH IPUMEPHI 3314,
NPUBOJAIIMX K HOPMaJIbHOMY
pacIpeeNCHUIO. Haxonute
YHUCJIOBBIE XapaKTEPUCTUKH
HOPMAJIBHOTO  PacIpeIeiICHUs
10 U3BECTHBIM (OpMyJiaM.
Pemate 3amaum, CBsS3aHHbBIC
C  NPUMEHEHUEM  CBOWCTB
HOPMAaJIbHOTO PAaCHpeIeIICHHH,
B TOM YHCJIE C UCIIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIUI]

IToBTOpEHUE,
00001IEHnE
cucTeMaTH3alus
3HAHMM

(16 g)

[IpencraBnenne MaHHBIX C
IIOMOIIBIO TaOJINII "
JUarpaMm, onucaresbHast
CTaTUCTHKA, OTTBITHI C
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU,
BBIUHCIICHUE  BEPOSITHOCTEU
COOBITUII € TNPUMEHEHHEM
dbopmyn u  rpaduUecKUx
METOJIOB (KoopIMHATHAS
npsiMasi, JepeBo, IuarpaMmma
Diinepa), CIIy4JaiiHbIe
BEIIMYMHBI M pacrlpeecHus,
MaTeMaTUYECKOE  OXKHUIAHUE
CJIIy4YallHOM BEJIMYMHBI

HOBTOpHTB HN3Yy4YCHHOC U
BBICTpanBaTh CUCTEMY 3HAHUU
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