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PABOYA ITPOIPAMMA
CPEAHEI'O OBLIEI'O ObPA3OBAHUA

MATEMATHUKA

(0a30BbIM YPOBEHbD)

(10-11 kmacc)



Pabouas mporpamma no yue6HOMY mpeameTy «Marematrka» (0a30BbIil YPOBEHbD)
(mpeametHas oOnacth «MaTemaThka U MH(QOPMATHKA») BKIIOYAET MOSCHUTEIHHYIO
3aIKCKY, COJAEpKaHHE OOy4YEHHUs, IUNIAHUPYEMbIE PE3YIbTaThl OCBOEHUS TPOTPaAMMBI 110
MaTeMaTHKe, TEeMaTHYECKOE IIJIAHUPOBAHHUE.

[TosicHuTENbHAS 3alIMCKA OTPAXKaeT OOIIME LEIN U 33a4d U3YyYEHUsT MAaTEMaTUKH,
XapaKTEPUCTUKY ICUXOJOTHYECKHX MPEANOCHUIOK K €€ H3yYEHHIO O0YYarolMMUCH,
MECTO B CTPYKType Y4eOHOTo IUIaHa, a TaKXke MOAXOAbl K OTOOpYy COIepKaHMUS,
K OIIPENEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Copepxanne OOy4YeHHs] pPacKpbhIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npemiaratoTes JUisl 00sA3aTeNIbHOIO M3YYEHUsI B KaXKJIOM KJIACcC€ HA YPOBHE CPEIHETrO
oO1ero oOGpazoBaHMs.

[InanupyemMble pe3ysbTaTbl OCBOCHHSI MPOrpaMMbl MO MaTeMaTHKE BKJIHOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE pEe3yJIbTaThl 3a BECh NEpuoj OOydeHHs Ha YpOBHE
cpenHero o0mero oopa3oBaHus, a TaKXe IPEAMETHbIE JOCTHKEHUS O00ydarolerocs
3a KaXAbl{ IO 00y4YeHUsI

HOACHUTEJIBHAS 3AITMCKA

[IporpammMa 1O MaTeMaTUKE Ha YPOBHE CpEIHEro oOmmero oOpa3oBaHuUs
paspaborana Ha ocHoBe ®I'OC COO, denepanbHoOi paboyeit IporpaMmsl 1Mo yueOHOMY
npeametry «Martematuka (0a30BbIi YPOBEHB)», C YUYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, TMPEABSIBIIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, U TpaJulIUud
poccuiickoro obOpaszoBaHus. Peanmzanus mporpaMMmbl M0 MaTeMaTUKe 00ecreunBaeT
OBJIaJICHUE KITIOYEBBIMU KOMIIETCHIIMSIMU,  COCTAaBJISIOIIUMHU OCHOBY TUTSI
CaMOpPa3BUTUS M HEMPEPHIBHOTO 0Opa3oBaHMs, IIEJIOCTHOCTh OOIIEKYILTYpPHOTO,
JUYHOCTHOTO Y MO3HABATEILHOTO PA3BUTHSI IMYHOCTH O0YUYaOIIUXCS.

B nporpamme mo maremaTuKe y4TEHBI UJIeW U MOJoKeHus KoHienuu pa3BUTHs
MaTemarudeckoro oopaszoBanus B Poccuiickoit @eneparuu. B cooTBeTCcTBHY ¢ Ha3BaHHEM
KOHIICTIIIUY, MaTeMaTH4eckoe OoOpa3oBaHME JOHKHO, B YAaCTHOCTU, MPETOCTABIISITH
KOKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUECKUX 3HAHUH,
HE0OXOMMOTro JIJIsl JaJIbHEHINeH yCTelHoN X13HU B o0miecTBe. IMEHHO Ha perieHue
ATOM 3a/layy HalleJIeHa MporpaMmMa Mo MaTeMaTuke 6a30BOT0 ypOBHHI.

B snoxy mmdposoii Tpanchopmaimu Bcex cdep UeTOBEUECKON eATETLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEeKOM 0e3  0a30Boii
MaTEeMaTUYECKON TOJITOTOBKHU. YK€ B IIIKOJIC MaTEMAaTHKa CIY>KUT OTIOPHBIM MPEMETOM
JUIST U3y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKU3HM TIOCJI€ IIIKOJIBI peajbHOM
HEO0OXOMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHUE, YTO TPEOyeT MOJTHOICHHON
0a3oBoii 001I€00pPa30BaTEIBHOM TOATOTOBKH, B TOM YHCJIE W MaTeMAaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHU PacTET YHUCJIO CIEIHATbHOCTEH, CBA3aHHBIX
C HETMOCPEICTBEHHBIM MPUMEHEHHEM MAaTEMaTHKH: U B c(hepe SKOHOMUKH, U B OM3HECE,
Y B TEXHOJIOTUYECKUX 00JIACTAX, U JaKE B TYMaHUTApHBIX cepax. Takum oOpa3om, Kpyr
OOy4Jarommxcsi, M KOTOPBIX MaTeMaThKa CTAaHOBHUTCS 3HAYMMBIM MPEAMETOM,



CYLIECTBEHHO PaCHIMPSAETCS.

[IpakTiyeckasi MOJE3HOCTh MaTEMATHKU OOYCIOBJIEHA TeM, YTO €€ MpPeaMETOM
SBIISIOTCSA (PyHIaMEHTaIbHBIC CTPYKTYphI HAIIETO MHpa: MIPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIC OTHOIIEHUS OT IMPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM
OMbITe, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOJWMBIX HJsl Pa3BUTUS HAyYHBIX H
TEXHOJOTHUECKUX WAeH. be3 KOHKPETHBIX MaTeMaTU4YeCKUX 3HAHUW 3aTpyIHEHO
NOHMMAaHHE TPUHLMUIIOB YCTPONCTBA M WCIIOJIb30BAHUSA COBPEMEHHOM TEXHHKH,
BOCTIPUATHE W UHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, SKOHOMHYECKOM,
noquTH4eckod  mHpopmamuu, ManmodPQPEKTHBHA  TOBCETHEBHAS  MpaKTHYECKas
nesTenbHOCTh. Kax1oMy 4enoBeKy B CBOCH JKHU3HU MPUXOAUTCS BBITIOIHATH TOCTATOYHO
CIIO’KHBIE PACUYETHl U COCTABIIATH HECIOKHBIC ATTOPUTMBI, HAXOIUTh HYKKHBIE (POPMYITBI
U MPUMEHSTHh WX, BIAJCTh MPAKTHUYCCKUMH MPUEMAMU TE€OMETPUUCCKUX M3MEPECHUHA U
MOCTPOCHUMN, YUTAaTh WH(MOPMAIMIO, TPEICTABICHHYI0O B BHAY TaOJHI], JUarpamm
u rpaduKOB, XKUTh B YCIOBUSAX HEOIMPEACIEHHOCTH U TIOHHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OmHOBpPEMEHHO € pacmiupeHneM cep MPUMEHEHHsS MaTeMaTHKHd B COBPEMEHHOM
obmiectBe BcE Ooyiee BaXHBIM CTAHOBUTCS MAaT€MAaTHYECKUH CTWJIb MBIIIJICHHUS,
MPOSIBJISIIONTMICS B ONpENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3zyuyeHus
MaTeMaTUKH B apceHa] MPUEMOB W METOJIOB MBINUJICHUS YEJIOBEKa €CTECTBEHHBIM
00pa30oM BKIIIOYAIOTCS MHAYKIHS U JeAyKIUsA, 0000IIeHNe U KOHKPETHU3allus, aHaTN3 U
CUHTE3, KJaccu(UKaIMs U cucTeMarusaius, adcrparupoBanue u aHanorus. OOBEKTHI
MaTEeMaTHUECKUX YMO3AKJIIOUEeHWH, TpaBWIa WX KOHCTPYHPOBAHHS PACKPHIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOCHUM,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopmyapoBaTh, 0OOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTeMaTuke MpUHAUICKUT BeAylas poib B (OPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHHSI W BOCIHUTAHUU YMEHHU JCHCTBOBATh
10 33/IaHHBIM aJITOPUTMAaM, COBEPIICHCTBOBATH U3BECTHBIE U KOHCTPYHUPOBATH HOBHIE.
B nmnpouecce pemieHuss 3agady — OCHOBHOM Y4eOHOM JESATEIBHOCTH Ha  ypOKax
MaTE€MaTHUKH — Pa3BUBAIOTCS TBOPYECKas U MPUKIIATHAS CTOPOHBI MBIITUICHHUS.

OOyuenne mMaTeMaTHke MAET BO3ZMOKHOCTh Pa3BHBATh y OOYYAIOIIUXCS TOYHYIO,
palMOHAIIBHYI0O U MH(POPMATHUBHYIO peYb, YMEHHE OTOMpaTh HambOoJee MOIXOISIINE
S3BIKOBBIC, CUMBOJIMYECKHUE, TpapUUYECKUe CPEACTBA JJIA BBIPAKEHUS CYXKICHUU U
HATJISHOTO UX MPEICTaBICHHUS.

HeoOxoaumbiM KOMIOHEHTOM 00IMIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMH1 TIO3HAHMS JCHCTBUTEILHOCTH, MPEACTABICHUE
O TpeaMeTe ¥ METOJIé MAaTeMaTHUKHU, €ro OTIMYMA OT METOJOB €CTECTBEHHBIX H
TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX TPUMEHEHHUS MaTeMaTHKU ISl PEeIIeHUs
HAYYHBIX W MPUKJIAAHBIX 331a4. TakuM o0pa3om, MaTeMaTuieckoe oOpa3oBaHHEe BHOCUT
CBOM BKJIaJ B (pOopMUpPOBaHKE OOLIEH KyJIbTYphl YeJIOBEKA.

W3ydyeHne MaTreMaTUKU CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
MOHMMAHUIO KpPacoThl M M3AIMIECTBA MaTEMaTHYECKHX PaCCyKICHUH, BOCHPUATHIO
reOMEeTpUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.



[IpuopurerHpiMu LensiMu o0yudeHus matematuke B 10—11 kimaccax Ha 0GazoBoM
YPOBHE SIBJISIFOTCS:

(dopMupoBaHHE IEHTPAIbHBIX MAaTEMaTHUYECKUX TMOHATUH (YUCIIO, BEIUYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUUBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00y4arOIINXCS;

MO/ABEICHUE OOYyYaroUMXCsl Ha JOCTYIHOM /Ui HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKHU U OKPY’KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKH KaK 4acTh
o011el KyJIbTyphl YEJIOBEUYECTBA;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
II0O3HABATEJILHON aKTHUBHOCTH, MCCIIEIOBATEICKUX YMEHUN, KpUTUYHOCTH MBILIUICHHUS,
MHTEpeca K U3YYEHUI0 MaTEMATHKU;

dopmupoBanrne (YHKIUOHATBLHOW MaTEMaTHUYECKOW TPaAMOTHOCTH: YMEHHS
pacno3HaBaTb MaTEMaTUYECKHME ACHEKThl B pEaJbHBIX JKU3HEHHBIX CHUTYyalUsIX
U MpU MU3YYEHUH JPYrUX Y4eOHBIX NPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OopMyIupoBaTh KX Ha SA3bIKE MAaTEMAaTHUKH M  CO3JaBaTh
MaT€MaTUYeCKHE MOJENH, MPUMEHATh OCBOCHHBIM MAaTeMAaTHYECKUl  ammapar
JUISL pELIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, MHTEPHPETUPOBATh U OLEHUBATH
MOJIyYCHHBIE PE3YJIbTATHI.

OcCHOBHBIMU JIUHUSIMU cojaepkaHuss MmMaTematuku B 10-11 kmaccax sBIstOTCS:
«Hucna u BbIYHUCIECHUD», «Alredpa» («Anredpandeckue BBIPAKEHUSD, «YPABHEHUS U
HEepaBeHCTBA»), «Havana maremarnueckoro aHanm3zay, «I'eometpusi» («I'eomerpuyeckue
¢Gurypsl U ux cBoicTBa», «M3MepeHrne reoMeTpuuecKuX BEIWYUHY), «BeposTHOCTh U
CTaTUCTHKa». J[aHHBIC JMHUM PA3BUBAIOTCSA MApaJUIEIbHO, KaXJas B COOTBETCTBUU
c cOOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBMCHUMO OJIHA OT JPYTOii, a B TECHOM KOHTAKTE
u B3auMmoaeWctBuu. Kpome »3TOoro, ux oOBEAMHSET JIOTHYECKas COCTaBJISIOIIAs,
TPaJAMLIMOHHO MPUCYIIAs MaTEMATUKE U POHU3BIBAIOIIASL BCE MATEMATUYECKUE KyPCHI U
conepxkarenbhubie TuHUU. ChopmymupoBanHoe B DI'OC COO TtpeboBaHue «BiajieHUe
METOJaMHU JI0Ka3aTeIbCTB, aJrOPUTMaMU pELICHUs 3aJad, yYMEHUE (POpMYIUpPOBAThH
ONpENENICHNS, AKCHOMBl W TEOPEMBI, NPHUMEHATh WX, IPOBOJIUTH JI0KA3ATEIbHBIC
paccykJeHUs B XOJ€ pEIIeHUs 3aJauy» OTHOCHUTCS KO BCEM YyueOHBIM Kypcam, a
(dbopMUpOBaHUE JIOTUYECKUX YMEHUU pacmpeleisercss Mo BCeM rojaaM oOydeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ PI'OC COO Marematuka siBIsieTCS 005S3aTeIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo mareMartuke npeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaTuka» B paMKaxX TpEX y4eOHBIX KypCOB:
«AnreOpa M Hauyajga MaTeMaTH4Yeckoro aHamuza», «['eomerpusi», «BeposTHOCTH U
CTaTUCTHKa». DOPMUPOBAHUE JIOTMYECKUX YMEHHI OCYILECTBIIIETCS HA MPOTSKEHUU
BCEX JIeT OOy4YeHHs] Ha ypOBHE CpeAHero obiiero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKH
BKJIIOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

Oob1iee uncno yacoB, it u3yueHus: matematuku — 340 gacoB: B 10 kmacce — 170
gacoB (5 gacoB B Hezenmo), B 11 kmacce — 170 wacoB (5 4acoBB HEAENIO).

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMDBbI
IHO MATEMATUKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA30OBAHUA



HSY‘-ICHI/IG MAaTCMATUKHU Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIXXCHHC 06yanOHIHMHC}I JJMIYHOCTHBIX, MCTAIIPCAMCTHBLIX H IMPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YIIBTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHuss MaTeMaTUKH Ha YPOBHE CpPEIHEro 00Iero oOpa3oBaHMs
y oOyuatoierocst Oyayt chopMupoBaHbl CIEAYIONUIUE TUYHOCTHBIE PE3YIbTaThl:

1) rpaskIaHCKOro BOCIIMTAHMS

COPMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIMKA OOYYAIOIIErocss Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHUCKOTO OOINECTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBaxX (P)YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBJICHUH, IPOIEAYP IPaskIaHCKOTO
ob1ecTBa (BBIOOPHI, OIPOCHI M JIPYroe), YMEHHUE B3aWMOJICHCTBOBATh C COIMAIbHBIMHU
UHCTUTYTAaMHU B COOTBETCTBHHU C MX PYHKIUAMHU M Ha3HAUCHUEM;

2) MAaTPUOTHICCKOT0 BOCITMTAHMA:

C(l)OpMHpOBaHHOCTB pOCCHﬁCKOfI Fpa}i(ﬂaHCKOﬁ HNICHTUYHOCTH, YBAKCHUA
K IIpOoIIJIOMY H HACTOAIICMY pOCCHﬁCKOﬁ MaTCMAaTHKH, LOCHHOCTHOC OTHOIICHHC
K AJOCTHMIXKCHHAM pOCCHﬁCKHX MaTCMAaTHKOB H pOCCHﬁCKOﬁ MaTEMaTHUYECCKOM ITKOJIBI,
HCIIOJIB30BaHHC 3THUX I[OCTI/I)KGHI/Iﬁ B IPYIUX HAYKaX, TCXHOJIOTHUAX, C(i)ean O9KOHOMMKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUSA, ATHUYECKOTO IIOBEIEHHUS, CBSI3aHHOTO C IPAKTHYECKUM
INPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIBHOCTBIO YUYEHOIO, OCO3HAHHUE JIMYHOIO
BKJIaJla B IOCTPOCHHUE YCTOWYMBOTO Oy IyILIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJad, PEUIEHUH, paCCYKIECHUW, BOCIPUUMYUBOCTH
K MaTEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyecKkoro BOCNUTAHUS:

c(hOPMHPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECKHUE 3HAHHMS B WHTEpecax
3m0poBOoro W Oe3omacHOro oOpa3a >KHM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
perynspHas Gpuznyeckass akTHBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHNUE TIPH 3aHATHSIX
CIIOPTUBHO-037I0POBUTEIIHBHON JIEATEILHOCTBIO;

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTH K TPY/Y, OCO3HAHHE LIEHHOCTH TPYHOIIOOHUS, MHTEPEC K Pa3IMYHBIM
chepaM TPoPECCHOHATIBHON IEATENLHOCTH, CBS3aHHBEIM C MaTEMAaTHKOH # €€
NPUIOKEHUSIMH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymieil mpodeccuu
U PEalnM30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IIIAHBI, TOTOBHOCTH M CHOCOOHOCTH
K MaTeMaTH4ecKOMy OOpa30BaHHMIO U caMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEH YKHM3HH,



TOTOBHOCTb K aKTUBHOMY YYdCTHIO B PCHICHHUU HNPAKTUYICCKUX 3aaa4 MaTeMaTHUYECKOM
HaIIPpaBJICHHOCTH,

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHUE BIUSHUS COIMAIBHO-
YKOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE MMPUPOTHOM U COIUAILHON CPEe/Ibl, OCO3HAHUE
r100aTpbHOTO  XapakTepa JKOJOTHMYECKUX TIpoOJieM, OpHCHTAlUs Ha MPUMEHEHHE
MaTEeMaTHYECKUX 3HAHWW JUIsl peIIeHHsl 3a7ad B OO0JacTH OKPYXKAIOUIEH Cpembl,
IUTAHUPOBAHKE TIOCTYIKOB W OICHKH WX BO3MOXHBIX MOCIEACTBUH ISl OKpY)KaroIIeH

CpCabI;

8) HeHHOCTH HAYYHOT' 0 TIO3HAHMA:

Cc(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cepbl YeIOBEUECKON AEATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU JJIsl Pa3BUTHUS
IUBWIM3AIMM, OBJIAJECHUE SA3BIKOM MAaTEMaTUKU W MAaTEMaTU4YEeCKOW KyJIbTYpou
KaK CpEICTBOM  TO3HAHMWA MHpPA, T[OTOBHOCTh  OCYIIECTBIATH  MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbraTte ocBOEHUS IPOrpaMMBbI IO MaTEMAaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE PE3yJIbTaThl,
XapaKTepU3yIOIIHecs: OBJIaJCHUEM YHHBEPCAIbHBIMU TMO3HABATEIbHBIMU JICUCTBUSIMH,
YHUBEPCATbHBIMH  KOMMYHUKATUBHBIMH  JIEUCTBHSIMH W yYHUBEPCAIbHBIMHU
PETYISTUBHBIMU JACHUCTBUSMU.

Ilo3HaBaTeIbHBIe YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBUA
ba3oBble Jloruyeckune 1eHCTBUA:

BBUSIBIISITh W XAapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXIy MOHITHAMH, (GOPMYIUPOBATH OIMpEaAeNICHUs
MOHSATUM, YCTAaHABIWBATH CYIIECTBEHHBIM MpHU3HAK KJIAacCU(pUKAIMKU, OCHOBAHUS
JUTst 0000IIIEeHUsT U CPAaBHEHUSI, KPUTEPUU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATH, (POPMYIUPOBATH U IPEOOPA3OBBIBATE CYXKJICHUS: YTBEPIUTEIbHBIC
U OTpUIATEIbHbIE, AUHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM MPOTHUBOPEUMS
B (akTax, MaHHBIX, HAONIOJEHUSX W YTBEPXKACHUSAX, Tpeyiarath KpUTEpUU
JUTSL BBISIBIICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUH;

JieaTh BBIBOJIBI C MCIIOI30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIIOUECHUH 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIFHO JOKa3aTeIbCTBA MAaTEeMATHYCCKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTUBHOTO), BBICTPAWBATHh APTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJEHUS U BHIBOJIBI;

BBIOMPATh CMIOCO0 pelieHus yuyeOHOU 3a1aduu (CpaBHUBATh HECKOJIBKO BapUAHTOB



perieHusi, BEIOMpaTh HAauOOoJee MOAXOISAIINN ¢ YIETOM CaMOCTOSTEIIHHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBble ucciieoBare/ibCKue JAeiCTBUSA:

UCTIONB30BaTh BOMPOCHI KaK HCCICNOBATEIbCKU HMHCTPYMEHT ITO3HAHUS,
(GopMyIHUPOBaTh BOMPOCH], (PUKCHPYIOIIHE MPOTHBOpEUHE, MpoOIeMy, yCTaHABIUBAThH
HCKOMOE U TaHHOE, ((OPMUPOBATh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3HIINIO, MHCHHE;

MPOBOJIUTH CAMOCTOSITEIbHO CIUTAHMPOBAHHBIH OJKCICPUMEHT, HCCICIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHUS, Mpollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy 00bEKTaMu, SIBICHHUSIMH, ITPOIIECCaMU;

CaMOCTOSTEIbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJABI IO PE3yJIbTaTaMm
NIPOBEJEHHOTO HAOJIOICHHUS, UCCIICOBAHUS, OIICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yNIbTaTOB, BHIBOJAOB U 0000IIEHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanumeii:

BBISIBIISITH Je(UIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JJI OTBETA HA BOIIPOC
U ISl PEIICHUS 3a/1a4H;

BbIOMpaTh WHOOpPMAIMI0O W3 HCTOYHUKOB PAa3IUYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MH(POPMAIMIO PA3IMUYHBIX BHUJIOB U (POopM
MPEJCTABIICHHUS;

CTPYKTYypHUpOBaTh HWH(POpMAIMIO, TMPEACTABIATE €€ B pa3IuyHbIX (dopmax,
WUTIOCTPUPOBATH TpaduyuecKy;

OIICHUBATh HAJEKHOCTh MH(GOPMAIIMU MO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM
KpUTepusiM, C(hOPMYJIMPOBAHHBIM CAMOCTOSITEIILHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeHCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUHM C YCIOBUSIMHU
U LEJISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTHUPOBATh
NOJIyYECHHBIN PE3YJIBTAT;

B X0/A€ OOCYXIEHHUs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYKIAa€MOU TEMBI,
npoOJIeMbl, pelIaeMor 3a/layu, BBICKA3bIBATh WJIE€W, HAIEJICHHbIE HA MOUCK pEeLIeHUs,
CONOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSAMH JPYIMX YYaCTHHKOB JIMAJIOTa,
OOHapy>KHBaTh pa3jInuue U CXOJACTBO IMO3ULIMMA, B KOPPEKTHOU PopMe HopMyaupoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHNUS;

NPENCTaBIATh PE3yJbTaThl PEIIEHUs 3a7aud, SKCIEPUMEHTa, MCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajay
IPE3EHTALUN U OCOOEHHOCTEN ayAUTOPHH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE HeMCTBUS
Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4, BEHIOMPATH CIIOCO0 PEIICHUS C yUETOM
UMEIOINUXCS PECYpCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh U



KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yUETOM HOBOM HH(POPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN MHTEJJICKT:

BJa/IeTh HaBbIKAMM I103HABATEIbHOU PEQIIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUM W MBICIUTENBHBIX MPOIECCOB, HMX PpE3ylbTaToOB, BIAJAETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISl IpolLecca M pe3yibTara pElIeHUs MaTeMaTHYeCKON
3aJ1a4u;

MPEABUAECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3a]ayH,
BHOCUTh KOPPEKTHUBBI B JESTEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HalJIEHHBIX OINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3YyJbTaTa LEJIU MU YCIOBHUSIM, OOBICHATH IHMPUUMHBI
JOCTUKEHUS WIN HETOCTHKEHUS Pe3yJIbTaTOB AESITEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

HOHHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW U MHIMBUYaJIbHOU pabOThI
OpU pEHIeHHH Y4YeOHbIX 3aJay, HPUHUMATh 1EJIb COBMECTHOM JEsTEIbHOCTH,
IUIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paloThl, pacnpenensTh BUIbl padoT,
JIOTOBapUBaThCs, OOCYXKIaThb MpoLECC U pe3ynbrar padoTbl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (0OcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE€ HITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIECHMBATh KA4€CTBO CBOETO BKJIa/la B OOIIMI
OPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTHKE Ha 0a30BOM
YpPOBHE Ha YPOBHE CpeHero oo0Iero oopa3oBaHus MPEICTABICHBI 110 TOJaM 00y4YeHHUS
B paMKax OTJEIbHBIX YU4€OHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3jeiax IMPOrPaMMbI
110 MAaTEMAaTHKE.

PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «AJI'EBPAU HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

MOACHUTEJIBHAA 3AIITMCKA

VYuebnbiii kKypc «Anredpa M Hauajga MaTEMaTHYECKOTO aHAIHM3ay SBISICTCS OJTHUM
13 HanboJjiee 3HAYUMBIX B IPOTpaMME CpeaHero oOIIero oO0pa3oBaHMSs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH 00ECIEeUYNBAECT WHCTPYMEHTAIbHYIO 0a3y JJId WM3y4YeHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrod CTOpPOHBI, (OpMUpPYET JOTUYECKOE
1 aOCTpaKTHOE MBIIUICHHE OOy4YarolIMXCcs Ha ypOBHE, HEOOXOJAMMOM JJii OCBOCHUS
y4eOHBIX KypcoB MH(MOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax
ydueOHOro Kypca «AnreOpa ¥ Hayajga MaTeMaTHYECKOro aHain3a» oOydaroluecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas GopMyIUpyeT CBOU
JOCTIKEHUSI B MAaTEMATHIECKOM (hopme.



VY4eOnbIl Kypc anredpbl 1 Ha4ajl MaTEeMAaTHYECKOTO aHAIN3a 3aKJIabIBACT OCHOBY
JUIsl YCTEIIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTUH, TOHUMAHMUS
OCHOBHBIX  TEHJICHIIMA HSKOHOMHUKM W  OOIIECTBEHHOW  KU3HHU, TO3BOJSET
OPHUEHTHUPOBAThCS B COBPEMEHHBIX IHM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJb30BaTh WX B TMOBCEIHEBHOW >XM3HU. B TOXe BpeMsl OBIaJieHUE
a0CTPaKTHBIMHA M JIOTHYECKH CTPOTUMHU MAaTEMAaTHYECKHUMH KOHCTPYKITUSMU Pa3BUBACT
YyMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHUS,
UCIIOJIb30BaTh O00O0OIIEHNE M KOHKPETH3allnio, al0CTparupoBaHUE U aHAJIOTHIO,
bopMHpYyET KpeaTHBHOE U KPUTHIECKOE MBITIUICHHE. B X0/1€ n3ydueHus anreOpsl U Hadas
MaTEMaTUYeCKOro aHaln3a Ha YPOBHE CpeHEro oluiero oOpa3zoBaHus 00ydaroluecs
MOJTYy4YalOT HOBBIM ONBIT PEIICHUS MPUKIAIHBIX 33]1ad, CAMOCTOATEIBHOTO MOCTPOCHUS
MaTEMaTUYECKUX MOJIeJIeH pealbHbIX CUTyallMid M WHTEPIpETalld IMOJTYyYEHHBIX
pelieHuii, 3HaKOMSITCSI C MIPUMEpPaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IMPUPOJIE,
HayKe M B HCKYCCTBE, C BBIAAIONTUMHUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU M KX aBTOPAMH.
VYuyebHblii Kypc anreOppl W Hayal  MaTreMaTHYeCKOro  aHaiau3a  o0Jajaer
3HAYUTEJILHBIM BOCHUTATEIbHBIM IOTEHIIUAIOM, KOTOPBIA peaqu3yeTcsl Kak uepes
y4eOHBIM MaTepual, ClnocoOCTBYIOMMI (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS, TaK
U depe3 crneuuPuKy y4deOHOU JeATEIbHOCTH, TpeOyIolel CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, POJAOKUTEIIPHON KOHIICHTPAIIMA BHUMAHUS U OTBETCTBEHHOCTH
3a MOJIyYCHHBIN Pe3yJIbTar.

B ocHoBe Meroauku oOyudeHHs anreOpe W HadajaM MaTeMaTHYEeCKOTOo aHalu3a
JICKUT JIEATEIbHOCTHBINA MPUHITUIT 00YYESHUSI.

B cTpykType nporpaMMsl o ajiredpe U HayajaaM aHallu3a BBIACISIIOTCS CIAEAYIOIINE
coJiepKaTelIbHO-MeToIuueckre JUHUM: «Yucna W BeUUCIHCHUs», «DyHKIUM U
rpaukm», «YpaBHEHUSI M HEpaBEHCTBa», «Hayama maTeMaTHYECKOro aHalu3ay,
«MHoOXecTBa W JIOTMKa». Bce OCHOBHBIE COJAEpP)KATEIbHO-METOIUYECKUE JIMHUU
M3Y4yaloTCs Ha MPOTSHKEHUHM [JIBYX JIeT OOy4YeHHsI Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHusl, €CTECTBEHHO JIOTIOJIHAS APYT Jpyra U MOCTENIEHHO HACHIIIAsCh HOBBIMU

TeMaMH W pasnenaMu. J[aHHBIN y4eOHBIN Kypc SBISETCS MHTETPATUBHBIM, ITOCKOJIBKY
o0beIUHSIET B ce0e CoJIep)KaHhEe HECKOJIbKMX MAaTeMaTUYeCKUX IUCIMIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMAaTUUECKUI aHau3, TEOPUs MHOXKECTB U apyrue. [lo mepe Toro
KaK o0ydJarommecsl OBJaJACBalOT BCE 0oyiee IMHMPOKMM MAaTEMaTHYSCKHM aIapaToM,
y HHUX TOCJEAO0BAaTeIbHO (OPMHUPYETCS U COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKyI0 MOJIENbh PEabHOW CHUTyalld, NPUMEHITh 3HAHHS, TOJyUYCHHBIE
B y4eOHOM Kypce «AireOpa M Hayajga MaTEMaTHYECKOTO aHaIW3a», IS PEHICHUS
CaMOCTOATENFHO  CHOPMYJTUPOBAHHOW  MaTEMaTHYECKOM  3amadu, a  3aTeM
WHTEPIPETUPOBATH TOJIYICHHBIA PE3YIIbTAT.

ConepxkarenpHO-METOUYECCKass JMHUAS «YWclia W BBIYMCICHUS» 3aBEpIIacT
dbopMHpOBaHUE HABBHIKOB HCIIOJIL30BAHUS JICUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO Ha YpPOBHE OCHOBHOro oOImiero oopazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3oBaHust 0co00€ BHUMaHUE yaAenseTcss POpMUPOBAHUIO TPOYHBIX BEIYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIONMMX B ce0S HCIOJb30BaHWE PAa3IWYHbIX (OpPM  3amucu



JNEUCTBUTEIBHOTO YUCIIA, YMEHUE PAlMOHAIBHO BBIIOIHATH ACHCTBUSA C HUMH, JIE€JIATh
OPUKHUJIKY, OLEHUBATh pe3yibTar. OOydaromuecs MOJydaroT HaBBIKK NMPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JEHCTBUI C YUCIaMU, 3alIMCAHHBIMU B CTAaHAAPTHOU (opMme,
UCITOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YHCIOBBIX BBIPAKEHUN.
ConepxxarenpHass  JUHUS ~ «YPaBHEHHs WM HEPABEHCTBA»  pealM3yeTcs
Ha MPOTSHKEHUU BCEro 00YUYEHUS! HAa YPOBHE CPEIHEro o0UIero 00pa3oBaHusl, OCKOJIbKY
B KaXJOM pas3zese NpOorpaMMbl MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOLIUX 33J]ad.
OOyuaromuecs: OBJIAJEBAIOT Pa3IMYHBIMU METOJIaMU PEILEHUS LENbIX, PallMOHAIbHBIX,
UPpPAIMOHAIBHBIX, TOKA3aTeIBHBIX, JTOrapu(MHUYECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEPAaBEHCTB U X cucTeM. [lomydeHHble yMEHUs UCTIONb3YIOTCS [TPU UCCIIET0BAHUM (PYHKIIMINA
C INOMOUIBIO ITPOU3BOJHOM, PEIICHWHM NIPHUKIAIHBIX 3a1a4 U 3a1a4 Ha HAaxXO0XICHUE
HauOONBIINX M HAUMEHBIIMX 3HAYCHUM (QyHKUUM. JlaHHaAs coxep)kareiabHas JMHUA
BKJIOUAeT B ce0s Takke (OPMUPOBAHHWE YMEHUH BBIIOJHATH pacuérhl 1o (GopMyiiaMm,
npeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX, HUPPAIUOHAIBHBIX W TPUTOHOMETPUYECKUX
BBIPQXEHUM, a TaKKe BBIPAXKEHUH, COJEp)KAIUX CTENeHu U jorapudmsl. braromaps
U3YUYEHUIO  aire0pandeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIIEHUS O0YyYarOMIMXCs, (POPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX pPacCyXJeHUH, paboThl C CHUMBOJBHBIMU (hOpMaMu, NpPEACTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCMMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. AJre0dpa npeaiaraer
3 PEeKTUBHBIE HHCTPYMEHTBI J1JIs1 PEILICHHSI IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 337134,
HArJBITHO AEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.
ConepxarenpHo-MeToauyeckas JinHAA  «DyHKUMM U TpaduKu»  TECHO
NEPeruIeTaeTCs ¢ APYTMMH JIMHUAMHM Y4E€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCIENOBATEIBHOCTh  M3Y4YEHHs  marepuana. l3yueHme  CTENEHHOW,
MOKa3aTeJIbHOM, JOrapu(MUUYECKOl U TPUTOHOMETPUUYECKUX (DYHKLIMM, UX CBONCTB U
rpauKoB, HCHOJb30BaHME (YHKIMU s pelleHdus 3a7ad M3 JAPYrHX y4deOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBS3AHO KAaK C MATEMAaTUYECKUM aHAIN30M, TaK U

C pelIEeHWEM YpaBHEHHMM M HepaBeHCTB. IIpu 3ToM OoJiblIOE BHUMAHHE YIEISETCS
(GOpMHpPOBAaHUIO YMEHHUS BBbIpaXKaTh (POPMYIAMH 3aBUCUMOCTH MEX]Y PpPa3IMYHbIMU
BEJIMYMHAMU, UCCIEAO0BaTh MOJy4YEHHbIEe (YHKLIHMH, CTPOUTh UX rpaduku. Martepuain
COJIep>KaTeNIbHOM JIMHUM HalEJIeH Ha pPa3BUTUE YMEHUN U HABBIKOB, IMO3BOJISIOIINUX
BBIPQKATh 3aBUCUMOCTH MEX]y BEIMYMHAMH B Pa3IMyHOW (popMme: aHAIMTHUYECKOM,
rpaduueckoil u cioBecHOM. Ero n3yuenue crnocoOCTBYET pa3BUTHIO aIrOPUTMHUYECKOTO
MBIIIICHUS, CIIOCOOHOCTH K 0000IIEHHIO M KOHKPETU3AIMH, UCII0JIb30BAHHUIO aHAJIOT .

ConepxarenpHasd nuHUs «Havama wmareMaTnueckoro aHanu3a» IO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KAaK MAaTeMaTHMYE€CKUX, TaK W NPUKIAAHBIX 3a/]ady,
JOCTYMHBIX OOYYarolIUMCs, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTH HCCIEI0BATh M
CTpoUTh Tpaduku (QyHKIUN, ONMpeAesaTh UX HauOOJbIINE U HAUMEHBIINE 3HAYCHUS,
BBIYUCIIATh TUIONAAM (QUryp u OOBEMBI TeJl, HAXOIUTh CKOPOCTH U YCKOPEHUS
npoueccoB. CopaepkaTenbHasi JIMHUSA OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSA
MAaTEMATUYECKUX MOJIENICH PEabHbIX CUTYyallMid, HAXOXICHHUS HAWUIYYIIETO pPEIICHUS
B MPUKIAIHBIX, B TOM YHUCJIE COIMAJIbHO-3KOHOMUYECKUX, 3a]a4ax.3HaKOMCTBO



C OCHOBaMH MAaTE€MaTHYECKOIO aHalh3a CIOCOOCTBYET PAa3BUTHIO aOCTPaKTHOTO,
(GbopMaIbHO-TOTMYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIAAIOIIMXCS PE3y/bTaTax, MOJTYYCHHBIX B XOJI€ Pa3BUTHS
MaTE€MaTHUKHU KaK HayKH, U KX aBTOpaXx.

ConepxarenbHO-MeTOAUYECKass JTUHUS «MHOXecTBa M JIOTUKa» B OCHOBHOM
MOCBSIIIIEHA YJIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHbIE MPEACTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTeMaTHMKH W MpeiaraloT HauOosee
YHHUBEPCAJIbHBIN SI3bIK, OOBEAUHSIONINNA BCE pa3zelibl MaTEMAaTHKU U €€ TPUIIOKEHUH,
OHU CBS3BIBAIOT pa3HbIe MaTEeMaTHYECKHUE TUCIHUIUIMHBI B enuHoe 1enoe. [loatomy
BaYKHO J1aTh BO3MOKHOCTh 00y4aroIIeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOM MaTEeMaTHKHU U HCIOIb30BaTh €T0 /IS BHIPAKEHUSI CBOMX MBICTICH.

B y4ueOHOM Kypce «Anrebpa v Hayala MaTeMaTHIECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMAaTHUYECKOTO MOJICTMPOBAHM, KOTOPBIE MPU3BaHbI C(HOPMHUPOBATH
HABBIKU TOCTPOCHHUS MOJETECH peanbHBIX CUTyallud, HWCCIENOBAHUS OSTHX MOenei
C TOMOIIBI0 ammapara anreOppl W MaTeMAaTHUYECKOTO aHaun3a M WHTEpIpeTaIiy
MOJyYEHHBIX pPE3yJabTaTOB. TakWe 3aJaHus BIUIETEHH B KaXIbI M3 pPa3/IelioB
IpOrpaMMbl, TMOCKOJBKY BECh MaTepuail Y4eOHOTO Kypca IIUPOKO HCIOJIB3YETCs
JUIS peIIeHUs TPUKIAAHBIX 3amad. [Ipu permieHnH peanbHbIX NPAaKTHUECKUX 33734
oOy4aroniyecsi pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, WCIONIB30BAaTh aHAJOTHIO, O0000ImaTh H  KOHKPETHU3HPOBATH
npobiieMy. JlesTensHOCTh 10 (POPMHUPOBAHHUIO HABBHIKOB PELICHHS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcsl B MPOIeCCe M3YUYCHHS BCEX TEeM ydeOHOro Kypca «AnreOpa W Hayaia
MaTEMaTUYECKOrO aHATIU3ay.

OO0miee 4wMcIIO YacoB, JJIsI W3YyYeHHS Y4eOHOTro Kypca «Anrebpa u Hayaia
MaTreMaTHdeckoro aHammsa», — 170 gacoB: B 10 kmacce — 68 yacoB (2 daca B
Henaenmo), B 11 kimacce —102 gaca (3 yaca B Henelno).

COAEPKAHUE OBYYEHUA

10 KJIACC
Yucaa u BbIYUCICHUS
Panmmonansueie 4yucia. OOBIKHOBEHHBIE U JECATHUYHBIC JApPOOM, TMPOIICHTHI,
OEeCKOHEUHbIE TIEPUOINYECKUE TpoOu. AprudMeTHUYECKHUE OTepallui C pallMOHATLHBIMU
YHCJIaMH, TTpeoOpa30BaHUs YUCIIOBBIX BhIpakeHUM. [IpuMeHeHune apobeit u mpoleHTOoB
JUUISL PELLICHUS IPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPAaCel 3HAHUM U peaTbHOU KU3HH.
JlecTBuTenbHble  uyMciia.  PalMoHalbHBIE W MPPALMOHAIBHBIE  YMCIIA.
Apudmernueckue omeparuu ¢ JCHCTBUTEIbHBIMH  uuciaamu. [IpuOmmkEHHBIC
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BHIUYMCICHUH.
Crenenb ¢ nensiM nokaszateneM. CranmaptHas ¢opma 3amucu JACHCTBUTEIBHOTO
yucia. lcnonb3oBaHue MNOAXONANICH (OpMBI 3alUCH  JCHUCTBUTEIBHBIX YHUCET
JUISL PELICHUS PAKTUYECKHUX 3a7a4 U MPEICTABICHUS JaHHBIX.
ApudmMernuecknii KOpeHb HaTypaIbHOU cTeneHu. JlelcTBrs ¢ apuPpMETHICCKUMU
KOPHSIMH HaTypaJlbHOU CTEIICHU.



CHHyC, KOCMHYC W TaHI€HC YHMCIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa u TOXIECTBEHHBIE TPEOOPA30OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHoOBHbIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

VYpaBHeHUe, KOpeHb ypaBHEeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBa. MeTox
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nuppannoHanbHbIX YpaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETPUUECKUX YPABHEHHM.

[IprMeHeHne ypaBHEHNI M HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7a4 U 3a71a4
U3 pa3IMYHbIX 00JJacTeil HAYKU U peabHOM KU3HU.

DyHKUMH U TPaPUKH

Oyukius, cnocodsl 3aganus pynkiuu. ['padux Pynkiuu. BzaumuHo obOpaTHbie
(GyHKUIHU.

OO6nactb omnpezaelneHUss ¥ MHOXKeCTBO 3HaueHui (ynkiuu. Hynmu dyHkumm.
[TpomexxyTku 3HAaKONOCTOSAHCTBA. UETHBIC M HEUETHBIE (PYHKITUU.

Crenennast GyHKIHS ¢ HATYpAJIBHBIM | IIEJIBIM MOKa3ateiaeM. E€ cBoiicTBa
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTETICHH.

TpuronomeTprudeckass OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPHICCKUX (PYHKITHI
YHCIIOBOTO apTyMEHTA.

Hayajga maTeMaTH4ecKoro aHajamu3a
ITocimenoBaTebHOCTH, CIOCOOBI 3aJaHus IIOCIEI0BATEIbHOCTEH. MOHOTOHHBIE
MMOCJIEIOBATCIILHOCTH.

Apudmerrnyeckass W TEOMETpHUUECKas TMPOTrpeccuu. beckoHeyHO YyObIBaroIias
reoMmerpudeckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPUYECKOM
nporpeccun. @opMyra CIOKHBIX IPOLEHTOB. VIcnob30BaHUE MPOTPECCUU JJIs PEIIEHUS
peanbHBIX 3aj1ay MPUKIIAJHOTO XapaKTepa.

MHo:xecTBA U JIOTHKA
MHoxecTBO, omnepauuu Haj MHOXecTBamu. Jlmarpammel  Oinepa—BenHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO —ammapara Jyisi ONHCAHUS  PeajbHbIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3a]1a4 U3 JIPYTrUX YYEOHBIX MPEIMETOB.
Onpenenenue, TeopemMa, CIeICTBUAE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia v BLIYUCICHUS
Harypanbnbie u nenpie uncna. [Ipu3Haku 1eImMoCTH HEIbIX YACEIL.
CreneHs ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTENECHMU.
Jlorapudwm uncna. Jlecaruunbie U HaTypajabHBIE JOTaPU(PMBI.



YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BeIpaXKEHUH, COAEPIKAIIMX JIOTAPUPMBI.

[IpeoOpazoBaHHe BBIPAKEHUN, COAEPKAIIMX CTENEHM C  PAUUOHAIBHBIM
IIOKAa3aTeJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckrue ypaBHEHUS! U HEPABEHCTBA.

Cucrembl THMHEMHBIX ypaBHEHUW. PelleHne NpUKIaIHbIX 3a/1ad C IMOMOIIbIO
CUCTEMBI JJMHEHUHBIX YPABHECHUM.

CucTeMbl M COBOKYITHOCTH PallMOHAIBHBIX YPABHEHHI U HEPABEHCTB.

IIprmenenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX
3a]a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTeN HayKU U peaabHON KU3HU.

DyHKUMH U TPaPUKH

Oyukuus. [lepuoguueckue QyHkuuu. [IpoMexyTkM MOHOTOHHOCTH (DYHKLUH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMK. Hanbospliiee u HauMeHblIee 3Ha4eHne PyHKIUN
Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue pyHKINU, UX CBOMCTBA U TPAPUKH.

[lokazaTenbHass u JorapupmMuyeckas (QyHKIUU, HX CBOICTBA M TrpaduKH.

Hcnonb3oBanue rpadukoB (GyHKUIUN 1J151 pELICHUS] YPAaBHEHUN U TUHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIUNA 171 HUCCIEAOBaHUSA TMPOILIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HUKAIOT MPU PEIICHUH 3a1ady M3 JPYyTrux Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Havyajia MaTeMaTH4eCKOIo aHAJIN3a
HenpepeiBable (yHKUMU. MeToq HHTEpBAlOB Il pELICHHUS HEPaBEHCTB.
[IpousBoanas pyHkuuu. ['eomerprueckuii U (GU3NUECKUN CMBICT POU3BOTHOM.

[TpousBoaHbIC 2NIeMeHTAPHBIX QYHKIHMI. DOPMYIIBI HAXOKIEHUS POU3BOTHOM
CYMMBbI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[IpumeHneHnre MPOU3BOAHOM K UCCIENOBAHUIO (DYHKIIM HAa MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoskaenne HanOobIIero 1 HAMMEHbBIIETO 3HaYeHHsI (PYHKIIMU Ha OTPE3Ke.

IIprMenenure mpou3BOIHOM U1 HAXO0XKACHUSA HAWITYYLIETO PELIECHUs] B IPUKIIAIHbIX
3ajiayax, JUisl OpeIesIeHUsl CKOPOCTH MPoLiecca, 3aJaHHOT0 (POPMYJION WU TPadUuKOM.

[TepBooOpaznas. Tabnuiia nepBoOOPa3HBIX.

WNurerpain, ero reoMeTpuyeckuii 1 (pU3NYECKUl cMbICI. BbrunciieHne uHTerpaia
no gopmyne HotoTona—JIelOHuna.

INPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenus B 10 kiacce oOy4aroniuiicss MOJIy4YHT CIAETYIONINE MPEIMETHBIE
pe3yabTaThl:

Yuciaa v BLIYUCJICHUA:
OTICPHPOBATH MTOHATHUSIMH: PAIIMOHAIBHOE U ICUCTBUTEILHOE YHCII0, OOBIKHOBEHHAS
U JIECATUYHAS APOOB, IPOIICHTHI,;



BBITIOJHATh apU(PMETHUECKHUE ONEPalMU C PALMOHAIBHBIMU U JEHCTBUTEIbHBIMU
YK CIIaMU;

BBINOJIHATH NPUOIMKEHHBIE BEIUUCIICHUS, UCIIOJIB3YS IIpaBUjIa OKPYIJICHHUS, 1€IaTh
INPUKUJKY U OLEHKY pe3yJIbTaTa BEIYMCIICHHI;

OTIEpUPOBATH MOHITUSMH: CTENECHb C LIEJBIM IOKa3aTeleM, CTaHaapTHas Qopma
3alMCH JIEMCTBUTEIBHOTO YHCIA, KOPEHb HATypajJbHON CTENEHH, HCIOJIb30BaTh
MOIXOSAIIYIO OPMY 3aIUCH NEHCTBUTEILHBIX YUCEI TSl PEIICHUS TPAKTHUECKUX 3a/1a4
Y IIPE/ICTABIICHUS JIaHHBIX;

ONEpUPOBaTh MOHATHSIMHU: CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJIBHOIO Yrija,
UCITIOJIB30BaTh 3allUCh MPOU3BOJIBHOIO YIVIa 4epe3 OOpaTHbIE TPUTOHOMETPHUYECKHE
(yHKUIHU.

YpaBHeHUs U HEPABEHCTBA:

ONEPUPOBATh IOHATHUSAMH: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAJIBHOE, HUPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BBINIOJIHATH MPE0Opa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUW U pelIaTh
TPUTOHOMETPUUYECKUE YPABHEHUS;

BBINIOJIHATH MPEOOpa3oBaHUsl ULEJIbIX, PALUOHAIBHBIX W HUPPALMOHAIBHBIX
BBIPDAKEHUW W PEIIaTh OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX W HPPAUOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UIS PELICHUS MAaTEMAaTUYECKUX 3a7ad U
3aJlay U3 pa3au4HbIX 001acTel HAYKH U peaabHOU KU3HU;

MOJICJIMPOBATh PealibHbIE CUTYallMd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIEAOBATH NOCTPOCHHBIE MOJENH
C UCII0JIb30BAHMEM allapara ajareopsl.

DOyHKUMU U TPAPUKHU:

OTEepUPOBaATh TMOHATUAMH: (PYHKIMS, crocoObl 3amaHus (QyHKIMH, 00JIacTh
OTIpEJICIICHHS] 1 MHOXECTBO 3HaUeHU (yHKIUHU, rpaduK GYHKIINHA, B3AUMHO OOpaTHbBIE
dynxmm;

OTIEpUPOBATH TOHSATHUSAMHU: YETHOCTh M HEUETHOCTh (YHKIMH, HYIW (QyHKIHH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku QyHKIUHN JIJIsl pEIICHUs ypaBHEHUH;

CTPOUTh M YHUTATh TpadUKU JUHEHHOW (YHKUMH, KBAaJPATUYHOW (PYHKIUH,
CTETICHHOH (DYHKIIMH C [EJTBIM [TOKa3aTesieM;

UCTIONB30BaTh TpaduKu QYHKIUH 711 KCCTIEAOBAHMUS TIPOIECCOB U 3aBUCUMOCTEH
IpU peIIeHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB W PeaTbHOW KHU3HU, BBIPAKATH
dbopMynaMu 3aBUCUMOCTH MEXKIY BEIUYUHAMM.

Havana MmaTeMaTn4ecKoOro aHajausa:

OTNepUpPOBaTh  TOHSTHUSIMU: MOCJIeAOBaTEILHOCTh,  apudMeTuueckas U
reoOMEeTPUIECKasi IPOTPECCUU;

OTIEpUPOBATH MOHATUSMU: OECKOHEUHO yOBIBAIOIIAsl TEOMETPUIECKAs MPOTPECCHs,
cyMMa 0€CKOHEUYHO yOBIBAIOIIEH TEOMETPUIECKON TPOTPECCHH;



3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMU;
UCIIOJIb30BaTh CBOMCTBA IIOCIEAOBATEIBHOCTE M IPOrpecCUil M pEIICHUs
pealIbHBIX 3a/1a4 INPUKIIATHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSMHU: MHOKECTBO, ONEPAIMN HAJI MHOKECTBAMU;
HCHOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN aIapar g ONHCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MIPEIMETOB;
OTNIEpUPOBATH MOHSATUSIMU: OIIPEICIICHUE, TEOPEMA, CIEACTBUE, J0KA3aTEIbCTRO.

K koniy o6yuenus B 11 kiacce o0ydaronuics mojJyqauT CICAYIOMIKNE MPeIMETHBIC
PE3YIIbTATHI:

Yucia v BBIYUCICHUSA:

ONEepUpOBaTh MOHATUSAMU: HATYpaJbHOE, IIEJI0€ YMCIO0, MCIOJIb30BAaTh NMPHU3HAKH
JETUMOCTH LENbIX YMCEN, PA3JI0KEHHE YMCIIA HA MPOCTHIE MHOXKHUTENIH IS PELICHMS
3aj1ay;

OIEepUpPOBATh MOHATHEM: CTEIIEHb C PALIMOHAJIBLHBIM I10KAa3aTEJIEM;

ONEpUPOBaTh NOHATUAMHU: JIOTapudM YHUCHA, JECITHUYHBIE W HATypaJbHbIE
Jorapu(Msl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSATh CBOMCTBA CTEMEHMU I MPeoOpa3oBaHUsI BBIPAXKEHUM, ONEPUPOBATH
MOHATUSAMU: II0KA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO, pPEIIaTh OCHOBHBIE THIIBI
MOKAa3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH MPE0OPa30BaHMSI BRIPAKEHUH, COJIEPKAIIUX JIOTapu(PMBbI, OTIEPUPOBATH
MOHATUSIMU: JIOTApU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIaTh OCHOBHBIC THIIBI

JorapupMUUYECKUX YPaBHEHUN U HEPABEHCTB;

HAXOJIUTh PEUICHUS MPOCTEUIINX TPUTOHOMETPUUECKHUX HEPABEHCTB;

ONEPUPOBATh MOHATHUSIMHU: CHUCTEMA JIMHEMHBIX YPaBHEHHU U €€ pelleHue,
MCIMOJIb30BaTh CUCTEMY JINHEWHBIX YPABHEHUM JJIs1 PEIICHUS] TPAKTUYECKUX 3314,

HAXOJUTh PEHICHUS] MPOCTEUIINX CUCTEM UM COBOKYNHOCTEW palMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

MOJIETTUPOBATh pPeabHbIC CUTYallUd Ha S3BIKE alreOpbl, COCTABISTH BBHIPAKCHHUS,
YPaBHEHHUSI, HEPABEHCTBA U CHUCTEMBI 10 YCIIOBUIO 33/1a4M, UCCIIENOBATh MOCTPOCHHBIE
MOJIEJIM C UCTIOJIb30BAaHUEM allapaTa ajreophl.

DyHKUUM U rpadpuku:

OTIEpUPOBATH MOHATUAMHU: TIepuoanUYecKast QYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH
GyHKIIUMA, TOYKH OHKCTpeMyma (YHKIIMH, HauOOJbIllee W HAWMEHbIEeEe 3HAYCHUS
GyHKIIUA HA TIPOMEXKYTKE, MCIOIB30BaTh UX JJISI UCCIENOBaHUS (DYHKITMH, 3aTaHHOU
rpadukom;

OTIEpPUpPOBATh  TOHATHUSAMH: Tpaduku  IOKa3aTelbHOW, JorapudMuIecKon
U TPUTOHOMETPUYECKUX (YHKIMHA, M300pakaTh WX HA KOOPJWHATHOM IUIOCKOCTH H
WCITOJIH30BATh ISl PEIICHUS] YpaBHEHUN U HEPABEHCTB;



U300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH TpaduKU JUHEHHBIX YypaBHEHUU
Y UCIIOJB30BaTh WX JIJIS PEIICHUS] CUCTEMbI TUMHEHHBIX YPABHEHUMN;

MCIIONTh30BaTh Tpaduku HYHKIUNA JUIsI KCCISOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH
U3 IPYTUX YYEOHBIX AUCIMILINH.

Hayajia MmaTeMaTH4eCKOro aHaJIu3a:

ONEpUpPOBaTh MOHATUSMU: HENpEpPbIBHAS (QYHKLMS, NPOU3BOAHAs (yHKLHH,
UCIIOJIb30BaTh T€OMETPUUECKUA M (U3MYECKUN CMBICI TPOU3BOMHON Ji pEIICHUS
3aj1ay;

HAaXOJUTh TMPOU3BOAHBIC JJIEMEHTAPHBIX (YHKIUI, BBIUUCIATH MPOU3BOJHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHIA;

WCIIOJIb30BaTh MPOU3BOJHYIO ISl HMCCIeOBaHUS (YHKIUM HA MOHOTOHHOCTb
U OKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl HCCIEAOBAHUS K MOCTPOCHUIO TPAPHKOB;

HCIIOJB30BaTh  IPOU3BOJHYIO  JUIA  HAXOXKACHUS  HAWIYYIIETO  PELICHUS
B [IPUKJIA/IHBIX, B TOM YHUCJIE COLIMATIbHO-DKOHOMUYECKUX, 3aa4ax;

ONepUpOBaTh NOHATUSIMU: IEPBOOOpa3HAs U HHTETPal, IOHUMATh T€OMETPUUECKUI
U (PU3UYECKUI CMBICII MHTErpaJia;

HaxoJIUTh TEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMI, BBIUHMCIATh HWHTErpaj
o ¢popmyine Herorona—JleiOuua;

pemats IPUKIAAHBIE 3a7a4d, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKOIO W
(du3HYecKoro xapakrepa, CpeICTBaMU MaTEMAaTHYECKOIO aHaIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IBI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs
MHOkeCTBa pallMOHATBHBIX 14 MHOXECTBO, OTICpAITHH Hcnoab30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonansHpie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHbie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmerrnueckue onepanuu

C palMOHaJIbLHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIAIHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIE YUCTA.
PartmonanpHbie ¥ MppallMOHAJIBHbBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHMUS, TTPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OIICHKA
pe3yJbTaTa BbIYUCICHH.

MHOKECTBEHHBIN anmapar

JUIS1 OMCAHUA X014 PEIICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKE
pPEAIbHBIX MTPOLIECCOB U SIBIICHUM,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBatb NOHATUAMM:
palMOHAIILHOE YHCIIO, NEWCTBUTEIBLHOE
YUCJI0, OOBIKHOBEHHAS JPO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
OTEepaIvu C pallMOHAIBHBIMU U
JIEWCTBUTEIbHBIMU YUCIIAMU;
MPUOIKEHHBIE BEIYUCIICHMUS,
WCIIOJIb3Y MPABUIIA OKPYTIICHHUS.
JeJ1aTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BBIYMCICHUN.
OnepupoBathb NOHATUSIMH:
TO/IECTBO, YPABHEHHE, HEPABEHCTBO;




ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBAJIOB.
Pemienue nensix u 1poOHO-
paIoHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

1[EJI0€ ¥ pallMOHAIbHOE YPaBHEHHE,
HEPaBEHCTBO.

BbinoHATH Npeodpa3oBaHus LETbIX
Y PALIMOHAJIbHBIX BBIPAKECHHIA.
PemiaTh OCHOBHBIE TUIIBI LIETTBIX
UpPpaLMOHAJIbHBIX YPAaBHEHUH U
HEPaBEHCTB.

IIpuMeHSATH palluOHAJIbHBIE
YpaBHEHUS U HEPABEHCTBA

JUISL peILIEHUsT MaTEeMaTUYeCKHX 3a]1a4
W 33]1a4 U3 pa3JInyHbIX 00J1acTel HAyKH
Y PEAIbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHK1MSA, CIOCOObI 3a1aHus (QYHKITUU.
B3aumuo obpatHbie pyHkuuu. ['padux
GyHKUIHUU.

OO6acth onpeneneHus: 1 MHOYKECTBO
3HaueHui pyukiuu. Hynu ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YETHblie n HEYETHBIE QYHKITUH.
Crenens ¢ 11e1bIM [T0Ka3aTeIeM.
CrannaptHas hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3amuCy JEUCTBUTEIBHBIX YUCET

JUIS1 pEILICHUS PAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBath NOHATHAMM: QYHKLIHUS,
criocoObI 3a1aHus (PyHKIINN, B3aUMHO
oOpatHble QYHKIUU, 00JIaCTh
OTIpEeICTICHUS] 1 MHOKECTBO 3HAYCHHIA
bynkuun, rpaguk GyHKIMH; YETHOCTh
U HEYETHOCTh (DYHKIIMH, HYJIH
GYHKIIAA, TPOMEKYTKH
3HAKOIIOCTOSHCTBA.

BoinosHsaTh npeodpa3oBaHus
CTETEHEH C IIeJIbIM IOKa3aTeNeM.
Hcrnonb30BaTh CTaHAAPTHYIO (GOpMY
3aIlMCH JEUCTBUTESILHOTO YHCIIA.
DopmMyIMPOBATH

U WLTKCTPUPOBATH Tpaduuecku




CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmysamMu 3aBUCUMOCTH
ME¥K]ly BETUYMHAMU.

Hcnoab3oBath HU(PPOBHIE pecypchl
JUTSL TIOCTPOCHUSI TPA(PHUKOB (PYHKIHH

Y NU3YYEHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA
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ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTEINEeHU. [encTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppanmoHaabHbIX YpPaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH IIPUMEPaMU
CBOMCTBA KOPHS N-OM CTETIEHU.
BoinosHsaTh npeobpazoBaHus
VMPpPalHOHAIBHBIX BBIPAXKEHUN.
PemiaTbs OCHOBHBIE THUIIBI
MppalMOHAIbHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpumeHATH 1J151 peleHus
Pa3JIMYHBIX 32124 UPPALMOHATIbHbIE
YPaBHEHHUS U HEPABEHCTBA.
CTponTh, YnTATH TpaduK KOPHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB




@opMyIBl TPUTOHOMETPHH.

22

CuHYyC, KOCUHYC U TAHT'€HC YHCIOBOTO

OHepI/IpOBaTL MOHATUSIMMU: CUHYC,

Tpuronomerpuueckue aprymeHTa. ApKCHUHYC, apKKOCHUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO

YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUUECKHE QYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BpinosHATH peodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUN

[TocenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTtb NOHATHSIMM:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
r€OMETPUYECKasl POTPECCUSL.
CymMa 0eCKOHEUHO yOBIBAIOIIEH
F€OMETPUUECKOMN ITPOTPECCUU.
dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnonp3oBanue nporpeccun

JUISl PEIICHUS] PeaIbHbIX 3374
IPUKJIAJHOTO XapakTepa

MTOCJIEA0BATEIBHOCTD,
apupmeTnyecKas u reomeTpruuecKas
Mporpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
3agaBaTh I10CJIEJOBATEIILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peajbHOU MPAKTUKA

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh CBOMCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM




JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaATHOI'O XapaKTepa

[ToBTOpEeHue, 00001IICHNE, 3 OcCHOBHBIC OHATHS Kypca aJireOpbl IIpuMeHsATHL OCHOBHBIC TIOHSITHS Kypca
CHUCTEMATH3ALHS 3HAHUIN M HayaJ MaTEMAaTUYECKOr0 aHaIn3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JJIs penieHus 3a1ad
U CUCTEMaTH3alMs 3HAHUI 13 peaJIbHON JKU3HU U JPYTUX
MIKOJIbHBIX JUCLIUIUINH
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KJIACC

HanmenoBanue pasnena  |[KoaudecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB O0yJarOIIIXCS
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM ®opMyJIHPOBATD, 3AIIMCHIBATH

MIOKa3aTEeJIEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

noka3zaresneM. CBONCTBA CTETIECHHU.
[TpeoOpa3oBanue BbIpaKeHUH,
COJIEpIKaINX PallMOHAIIbHBIE CTETICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPaBEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
U rpaduk

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH MPUMeEPaM#
CBONCTBA CTEIIEHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUJ1s1 IpeoOpa3oBaHus BEIPaKEHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpauuecKn
CBOMCTBA MOKA3aTEeIbHON (PYHKITUU.
PemiaTb OCHOBHBIE THUITBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath nngpoBbie pecypchbl
JUTSl TIOCTPOEHUSI rpaMKOB PYHKIIUI
Y U3YYECHHUS UX CBOWCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudwm uucna. JlecsTuunbie
U HaTypajbHBIC TOTapU(MBI.
[IpeobpazoBaHue BhIpaKEHUH,
COJIepKAIUX JOTapU(PMBI.
Jlorapudmuueckre ypaBHeHHUS
Y HEPaBEHCTBA.

@®opMyJTUPOBATH, 3aNIMCHIBATH

B CUMBOJINYeCKOi opme

Y WIJIIOCTPUPOBATH PUMEPAMU
CBOICTBa Jiorapudma.

BoinosHsaTh nmpeodpazoBaHus
BBIPKECHUIMA, COIEPKAIIHX JIOTapU(PMBI.
DopmMyIMPOBATH




Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduyecku
CBOICTBa JIorapu(pMudecKoit QyHKIUH.
PemiaTh OCHOBHBIE TUIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnoab3oBaTh HM(pPOBbIE pecypehl
JUTsl TIOCTpoeHUsI TpaduKOB PYHKITUI

Y U3YYEHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTUKU

Tpuronomerprueckue
byHKIIUU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpruyeckue GyHKIMH, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

OnepupoBarb

NMOHAITHEM NieproaudecKkas QyHKIHS.
Crponthb, aHAIU3MPOBATD,
CpaBHMBATH Ipaduxu
TPUTOHOMETPUUECKUX (PYHKIIHIA.
®opMyIHPOBATH

1 WITIOCTPUPOBATh rpagu4yecKu
CBOMCTBA TPUTOHOMETPUUYECKHUX
GbyHKIHIA.

Pemates npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoiab3oBath rpapuku 11
pELIEHUS] TPUTOHOMETPUYECKUX
HEPABEHCTB.




Hcnoan3oBath g poBbIe pecypehl
JUISL TTIOCTPOCHUS TpapuKOB QyHKITHI
Y U3yYCHUsS UX CBOHCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOMN

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB U1 PCIICHUS HCPABCHCTB.

[IpousBoaHas GpyHKUIHUH.
['eomeTpuyeckuii u pU3MUECKU
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas cyMMmsl,
MPOU3BEJEHUS, YACTHOTO (DYHKLIUH.
[IprumeHenune npon3BOIHOU

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero

Y HAaMMEHBIIETo 3HaueHus1 QyHKIUU
Ha OTpE3Ke.

[IpumeHenne MpON3BOIHOM

JUTSL HAXOKJIEHUS HAaWTy4YlIero
pELIeHNs B IPUKIIAIHBIX 331a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTH MpOLECCa,
3a1aHHOTO (hOopMyJIOH M rpaduromM

OnepupoBaTh NOHATUSIMMU .
HEIpepbIBHAS (DYHKIIHS; POU3BOTHAS
(GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

1 GU3HYECKHUI CMBICT MPOU3BOIHOM
JUISL pelLLIeHUs 3a/1a4.

Haxoautsb npousBoHbIE
AJIIEMEHTApHBIX (QYHKIHMA, BHIYMCIATH
MPOM3BOJHBIE CYMMBI, IPOU3BEACHUS,
4acTHOTO (PYHKITHIA.

HUcnoab30BaTh IMIPOU3BOJIHYIO

JUTSL ICCIIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThbl
HCCJIeI0OBAHUSA K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUUTSL HAXOXKICHUS HAUJTY4IlEro
pELICHUS B IPUKIAJHBIX, B TOM YUCIIE
COLMAIbHO-D)KOHOMHUYECKUX, 3a/1a4aXx.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS
MAaTEMATUYECKOr0 aHAJIN3a




WHTerpan u ero npuMeHEHNs

[TepBooOpa3znas. Tabnuma
epBOOOPA3HBIX.

WHTerpan, reoMeTpu4ecKui

Y (PU3UYECKUI CMBICT HHTETpaa.
Brraucnenne uaterpana mo Gopmyse
Herotona—JlenOnuia

OnepupoBaThb NOHATHUSMM:
nepBooOpa3Has, HHTErpal.

Haxoauth nmepBooOpasHbie
AJIEMEHTAPHBIX (PYHKIINI; BHIYUCIATH
uHTErpai mo ¢gopmytae Hprorona—
JlenibHUIA.

3HAKOMUTBHCS ¢ UCTOPUEH Pa3BUTHS
MAaTEMAaTUYECKOr0 aHAJIN3a

CucreMbl ypaBHEHUI

12

CucTeMbl IMHEMHBIX YPaBHEHHU.
Pemenune npuknagHbIx 3a1a4

C IOMOIIBIO CUCTEMBI JINHEWHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNIbHBIX, JTOTapUPMUIECKUX
YPaBHEHU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUU U CUCTEM.
IIprumeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 pa3IUYHBIX 001acTe HAyKH

Y PEaJIbHOM )KU3HU

OnepupoBarb NOHATUSIMH. CUCTEMA
JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnounb30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHUM JJIs1 PELIEHUS
MIPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEN
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKIIMMA
JUISL PELICHUS] YPABHEHHUM.
MoaeaupoBarb peaibHbIE CUTYalluU
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPAXKEHUSI, yPABHECHHU S, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBUIO 33J1a4H,
HCCJIEA0BATH NOCTPOCHHBIE MOAECIH
C UCIOJIb30BaHUEM armapaTa ajareopbl




HarypanpHble u niensie ynucna

HarypansHbie u nensie yucna
B 3371a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKU 1ETUMOCTH LIEIIBIX YACEI

OnepupoBaTh NOHSATUSIMU:
HaTypaJIbHOE YUCJIO, LIEJIOE YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LEJIBIX YHCEl, Pa3JIOKEHUE Yncia

HAa MPOCTbhIE MHOXKUTEIH [l pEIICHHUS
3aj1a4

[ToBTOpEHue, 00001ICHUE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ HaYaJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIIUS 3HAHUI

Pemiats npuk/iagHbie 3agaumn

U3 pa3InYHbIX o0JacTel HayKu

Y PEATbHOM KU3HU C TTIOMOIIIBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
Y Ha4aJI MaTeMaTHYECKOI0 aHaJIn3a.
Boi0upaTh onTUManbHbIE CIOCOObI
BBIYHCIICHUU.

Hcnoab3oBaTh 1/ pelieHUs 32124
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUN

U TpauKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




PABOYAS TIPOIT'PAMMA YYUEGBHOTI' O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEJHEro OOIIero
oOpa3oBaHusl OOYyCIIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U
MIPEAMETHBIX PE3YJIBTATOB OOyYEHHsS TE€OMETPUU B HAMNPABICHUH JIMYHOCTHOIO
pa3Butus oOywaromuxcs, (opMupoBaHHMs (YHKIUOHAIBHOW MaTeMAaTUYECKOM
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUINH. Pa3ButhHe y oOydaromuxcs

IPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUU I'€OMETPUUYECKUX
abcTpakuuii, COOTHOLUIEHHM pPEAJbHOTO U WJCAIBHOIO, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM WU MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHSI, HEOOXOAMMBIX JUIsl JaliTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIeTCA OHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO

oOpa3oBaHUs, TaK KaK OOECHeYMBAET BO3MOYKHOCTh M3YUYEHHUs KakK IUCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlornyeckoe MbllUIEHUE, (QOpMUpPYyEMOE TpH H3YYEHUH OOYYAIOIIMMUCS
INOHATUIHBIX OCHOB I'€OMETPUM U NOCTPOCHUM LIETIOYKH JOTHYECKUX YTBEPHKICHUM
B XO/I€ PEILICHUSI TEOMETPUUECKHX 33/1a4, YMEHHE BbIIBUTATh U ONPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS IPH PELICHUH 337a4 €CTECTBEHHO-HAYYHOIO [IUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesITeNbHOCTH 4YesloBeka. OpHeHTauuss 4YeloBeKa BO BpPEMEHH W
IIPOCTPAHCTBE — HEOOXOMMOE YCIOBHE €r0 COLMAIIBHOTO ObITHS, (POpMa OTpaskeHUs
OKPYXaIOIEro MHUpa, YCIOBUE YCIEUTHOTO MO3HAHUS U aKTUBHOTO IPeoOpa3zoBaHuUs
neictBuTenbHOCTH. OnepupoBaHUE NPOCTPAHCTBEHHBIMM 00pa3amMu OOBEAUHSET
pazHble BHUABl y4eOHOM U  TPYOOBOM  JEATEIBHOCTH, SBIAETCS  OJHUM
U3 Mpo(deccnoHabHO Ba)KHBIX KauecTB, IOITOMY aKTyajbHa 3ajada (hOpMHUpPOBAHMS
y oOydJaronuxcsi TpOCTPAHCTBEHHOTI'O MBIIUICHHUS] KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPaKTUYECKON
JEATEIbHOCTH 110 MHOTUM HAlpPaBIICHUSM.

[lens ocBoeHus: mporpaMmbl yaeOHOro Kypca «l eomeTpus» Ha 6a30BOM ypOBHE
oOyueHusi — o01Ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYpPHOE Pa3BUTHE OOYyYaIOLIUXCS
yepe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHs W HCHOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUN W JEHCTBUM, CrIEeUU(DPUUHBIX T€OMETPHH,
BO3MOXKHOCTH YCIICITHOTO MPOAODKEHHS OOpa3oBaHMsI MO CHEHHATBbHOCTAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HUCIIOJIb30BaHUEM T€OMETPHUH.

[IpuopureTHbIMU 3aJadyaMu  OCBOEHMsSI ydueOHOro kypca «l'eomerpumn»
Ha 0a3oBoM ypoBHe B 10-11 kiaccax sSBISIOTCS:



dbopMupoBaHrE MPEACTABICHUS O TEOMETPUHN KaK YacTH MHUPOBOW KYJIbTYpPHI U
OCO3HAHHE €€ B3aMMOCBS3U C OKPYKAIOIIUM MUPOM;

(dopMupoBaHrEe TMpPEACTAaBICHUS O MHOTOTPAaHHMKAX M TEJaX BpallleHUs Kak
O BaXXHEHIIUX MaTEMaTUYECKUX MOJIEISAX, MO3BOJSIONIMX OMUCHIBATH U H3Yy4yaTh
pa3HBbIE SBJIECHUS OKPYKAIOIIETO MUPA;

(dopMupoBaHHE yMEHHs paclo3HaBaTh Ha YEPTEXKax, MOJCISIX U B PEalbHOM
MHpPE MHOTOTPAHHHMKHU U TeJIa BPAIllCHHUS;

OBJIAJICHHE METOJaMHU pEIICHHs 3aJad Ha IOCTPOEHUS Ha H300paKeHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

dopmupoBanue YMEHHUS ONepUpOBaTh OCHOBHBIMU HNOHATUSIMU
O MHOTOTPAaHHUKAX U TeJaX BPAICHUS U UX OCHOBHBIMU CBOWCTBAMU,;

OBJIAJICHUE QJITOPUTMAMU PEIIEHUS OCHOBHBIX THUIMOB 3a1a4, (HOpMHpPOBaHUE
YMEHUSL MPOBOJUTH HECJIOXKHBIE JI0KA3aTENbHBIE PACCYKIEHUS B XOJI€ PEIICHUS
CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COACPKAHUEM;

Pa3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00y4aromuxcs,
MO3HABATENILHOM  aKTUBHOCTH,  HUCCIEIOBATEbCKUX  YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS;

(dopMupoBaHre (QPYHKIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHOW TI€OMETPHUHM:
YyMEHUE pAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >XKU3HEHHBIX CHUTYalUSX W MPU U3YYEHUU NAPYTHUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE T€OMETPUHM M CO3/1aBaTh T'€OMETPUYECKUE MOJIEIH,
MPUMEHITh OCBOEHHBI T'€OMETPUYECKHM ammapaT sl pELICHHs MPaKTUKO-
OpPUEHTUPOBAHHBIX  33/la4y, MHTEPOPETUPOBATH U  OLEHUBATh  IOJTYYEHHbIC
pPE3YIBTATHI.

OTAMYuUTEeNbHON  OCOOEHHOCTHIO MPOTPAMMBI 10 TEOMETPUU  SIBIISAETCS
BKJIIOYEHHE B KYpC CTEPEOMETPUM B HAYalle €ro WM3y4YeHHs 3aJad, pelIaeMbIX
HAa YPOBHE MHTYUTHUBHOTO TMO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJUPYET NPOTEKAHUE HWHTYUTHBHBIX IPOLECCOB, MOTHUBUPYET
K JTaJIbHEHIIEMY U3YyUYECHUIO MPEIMETA.

[Ipeanourenue OTHAETCS HATIIATHO-KOHCTPYKTUBHOMY METOJY OOY4YEHHs, TO
€CTh TEOPETHUYECKUE 3HAHHS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKOM JEATEIIbHOCTU. Pa3BUTHME TPOCTPAHCTBEHHBIX MPEACTABICHUMN
y oOydaromuxcsi B Kypce CTEpPEOMETpUU TPOBOJUTCS 3a CUET pelIeHus 3ajad
HAa CO3J]aHME TPOCTPAHCTBEHHBIX O00pa3oB W 3aJad Ha  ONEPHPOBAHHUC
IPOCTPAHCTBEHHBIMH oOpazamu. CozmaHue o0pa3a TMPOBOJUTCS C  OMOPOM
Ha HATJISITHOCTh, a ONIEPUPOBAaHNE 00PAa30M — B YCIIOBUSIX OTBIICYCHHSI OT HATJISITHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OCHOBHBIMH COJIEpKATCIbHBIMA JIMHUAMH Yy4eOHOro Kypca «['eomerpus»
B 10-11 «xmaccax sBmsttorcsa: «Muororpannukny, «lIpsmple W IUIOCKOCTH
B IIPOCTpPaHCTBE», «Tena BpameHus», «BeKTOpbl U1 KOOPAUHATHI B MPOCTPAHCTBEM.



dopMupPOBaHKE JTOTHUECKIX YMEHUN PACTIPEACIIICTCS HE TOJBKO 0 COACPIKATETHHBIM
JIMHUSIM, HO U TI0 TOAaM 0O0yYeHHs Ha ypPOBHE CPEAHET0 00Iero 00pa3oBaHuUsI.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIEE MIPEIAMETHBIM pe3yibTaTam
OCBOCHHSI TIPOTPAaMMBI TI0 TEOMETPHUH, pACTpPEAeiIEHHBIM TIO0 ToAaM OOydeHUS,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE TE€OMETPHUICCKUMU TTOHATASIMH
¥ HaBBIKAMH OCYIIECTBIISIIIOCH MOCIIEA0BATEIHHO U MOCTYIATEIBHO, C COOIIOICHIEM
MPUHITUTIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUATUCH B OOIIYIO CHCTEMY
reOMETPUUYECKUX TPEICTABICHUH 00yJalOmUXCsl, pacupsisi U yriayomss e€, oopasys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

OO6miee ymcino YacoB s U3ydeHHs yuyeOHoro kypca «['eomerpusi» — 102
yaca: B 10 xmacce — 68 4JacoB (2 daca B Henmenio), B 11 kimacce — 34 4gaca (1 gac B
HEJICIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 00 AKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CJIE/ICTBHS U3 HUX.

B3anmHOE pacnonokeHue MNpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIHECH,
HapaJUIeNIbHBIE U CKpEIMBatoIuecs npsMble. [lapamienbHOCTh MPSAMBIX U INIOCKOCTEN
B IMPOCTPAHCTBE: NapaJljieNibHbIE MPSMbIE B MPOCTPAHCTBE, MApAJIIEIBHOCTh TPEX
NOPSMBIX, NApAJJICNBHOCTh MNPSIMOM M IJIOCKOCTH. YTJIBI C COHAIpaBiICHHBIMU
CTOPOHAMH, YroJI MEXAY IMPSMBIMU B MPOCTpaHCTBE. IlapaymensHOCTh TIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapaUieNbHbIX IUIoCKOocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTU: TETpadap, KyO, Mapaienenumnes,
MMOCTPOEHUE CCUCHUU.

[lepneHAMKYISIPHOCTh MPSMOM M IJIOCKOCTH: MEPHEHAUKYJSIPHBIE MPSMbIE
B IIPOCTPAHCTBE, NPSIMbIE NapaJUIeIIbHbIE U EPIICHANKYIISPHBIE K INIOCKOCTH, TPU3HAK
MEPIEHINKYJIIPHOCTH NPSIMOM U TIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIECHANKYIISIPHON
IJIOCKOCTH. YTIIBI B TPOCTPAHCTBE: YOI MEXIY MPSIMOM U MIOCKOCTBIO, ABYTPAHHBIN
YTOJ1, TMHENHBIA Yoy ABYTPaHHOro yriia. [lepnesauKyisip 1 HAKJIIOHHBIE: paCCTOSTHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKLHUS (QUTYPBI
Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEN: MPU3HAK NEPIEHINUKYJISIPHOCTH
JIBYX IJIOCKOCTEN. Teopema 0 TpEX NMEePIEeHAUKYIISIpax.

MHororpaHHuKH

IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHUKM, pa3BEPTKA MHOrorpaHHuka. Ilpusma: nN-yrosmpHas
pU3Ma, TpaHd U OCHOBAHMS MPU3MBI, MpsAMAas W HAKIOHHAs MPU3MbI, OOKOBasi U
IIOJIHAs MIOBEPXHOCTH Npu3Mbl. [lapannenenumnen, npsMOyroabHbIM NapaylIeIeInIe



u ero cBoiicTBa. [lupamuna: n-yronapHasi nupamMua, rpaHd U OCHOBAHUE MUPAMUJIbL,
OOKOBas M TOJIHAs TOBEPXHOCTh NMUPaMUJIbI, TIpaBUIIbHAS U yCEeU€HHAas IMUpaMu/a.
OnieMeHThl Tpu3Mbl U nupamMuiabl. [IpaBUiibHBIE MHOTOTPAHHUKHW: TOHSITHE
MPAaBWIBHOTO MHOTOIPaHHWKA, MpaBWUJIbHAs MpU3Ma U TMpaBWIbHAsA MUPaAMUJA,
MpaBWIbHAs TPEYroJibHas MUpaMuia U MPaBWIbHBIA TeTparap, Kyo. IlpencraBnenue
O MPaBUJILHBIX MHOTOTPAHHUKAX: OKTAdIp, JOACKadIp U ukocadap. CeueHus npu3Mbl
Y IUPaMU/IbI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpPaAMUJIAX, Mapalijieienumeax, mpaBUIbHbIX
MHOTOTpaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pé0pa, auaroHany, yribl. [lnomans
OOKOBOW TMOBEPXHOCTM M TIOJHOM TMOBEPXHOCTH TMPSMOM NPHU3MBI, ILIOIIA]Ib
OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [Lnomans 60koBoH
MOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHON MNHpaMHUIbl, TeopemMa O IUIOIAgn
yceuénHoi nupaMubl. [Touarue 06 06béme. OOBEM TUpaMUJIbI, TIPU3MBI.

[Tono6nerie Tema B mpoctpaHcTBe. COOTHONIICHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

11 KJIACC

Tesia Bpamenust

[Munuuapryeckas: MOBEPXHOCTh, 00Opa3yloIue MWIMHAPUUESCKON MOBEPXHOCTH,
OCh IUJTUHAPUYECKON TToBepXHOCTH. LlumuHap: ocHOBaHUSI 1 OOKOBasi TOBEPXHOCT,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konuueckasi moBepxXHOCTb, OOpa3yloIIMe KOHWYECKOW IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME M BepllinHa, 00pa3yoias u
OCh, IUIONIAh OOKOBOM M MOJHON MOBEPXHOCTHU. Y CEUEHHBIM KOHYC: 00pa3yrolue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: ueHTp, paauyc, AUaMETp, IUIOMIAAL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosioxkenue chepbl M IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI01a/1b ChEPHI.

N300pakeHue Tei BpallieHus Ha TNIOCKOCTH. Pa3BEpTka UIMHIpa U KOHYCA.

KomMOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIH
okoJ10 cepsl, chepa, BNUCAHHAS B MHOTOTPAaHHUK, WJTH TEJIO BPAIIICHHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
NPSIMOYTOJILHOTO Napajijiesienunena u cneAcTBusa u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0BEM mapa u mIomaab chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TE.

Ceuenust mwMHApa (MApAJJIEIbHO U NEPIEHAUKYISIPHO OCH), CEUYECHHS] KOHYCa
(mapasnienbHOE OCHOBAHUIO M MPOXOJIAIIEE Yepe3 BEPIIMHY ), CEUEHUS 1Iapa.



BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IUIOCKOCTH M B MpOCTpaHcTBe. CII0)KEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BeKkTopa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamienenunena. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHHEM
IIPABWI IEUCTBUN C BeKTOpaMu. lIpsiMoyronbHas cucremMa KOOpAMHaT B IPOCTPAHCTBE.
Koopnunatsel BexTopa. [Ipocreiimme 3axaun B KOOpAUHATAX. YTOJI MEKYy BEKTOPAMH.
CkaJsipHOE TPOM3BEICHUE BEKTOPOB. BhIUMCIEHHE YIIOB MEXAY NPSIMBIMA U
IUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPH PEILIEHUN T'€OMETPUYECKUX 3a1a4.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOydJaromuiics TMOMYYUT CIICTYIOITHE
MPEAMETHBIE PE3YJIbTATHI:

ONEPUPOBATH MOHATUSIMU: TOUKA, PSMasi, IIIOCKOCTB;

MIPUMEHSTh AaKCUOMBI CTEPEOMETPUU U CJEACTBUS M3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/aY;

ONEPUPOBATh MOHATUAMHU: NMAPAIICIBHOCTh U MEPIEHANKYISIPHOCTh MPAMBIX U
IUIOCKOCTEH;

KJIaCCU(PUIIMPOBATh B3aMMHOE PACIOJOKEHHUE TMPSAMBIX U IJIOCKOCTEHN
B IIPOCTPAHCTBE;

OTepUPOBAThH MOHSATUSIMU: JNBYTPAHHBIA YTOJl, TPaHU JIBYTPAHHOTO YTIJia, pedpo
JIBYTPaHHOTO YTJa, IMHEWUHBIN YroJl ABYTPAHHOTO YIJa, FPajayCHas Mepa IBYIrPaHHOTO
yria;

ONEpUpPOBaTh MOHATHUSMHU: MHOTOTPAHHMK, BBINYKIBIA W  HEBBITYKIIbIA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOTPaHHUKA, MPABUILHBI MHOTOTPAHHUK;

pacno3HaBaTh OCHOBHbIE BHUAbl MHOTOTPAHHUKOB (TUpamMuaa, MpHU3Ma,
MPSIMOYTOJIbHBIN Mapasuiesienumnes, Kyo);

KJIACCU(PUIIMPOBATH MHOTOIPAHHUKH, BBIOWpasi OCHOBAHUS JUIsl KIacCU(UKALIMU
(BBIMYKJIbIC U HEBBIMTYKJIbIE MHOTOIPAaHHUKH, TPABUJIbHBIE MHOTOTPAHHUKH, MIPSIMbIC U
HAKJIOHHBIE [TPU3MBI, HapaJUICTIEIUIICIbl);

OMEepUpPOBATh NOHATHSIMU: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB;

OOBSACHATH MPUHLUIIBI TOCTPOCHUS CEUEHUM, UCTTIOJIb3YsI METO/I CJIEJIOB;

CTPOUTH CEUYEHUS! MHOTOTPAaHHUKOB METOJIOM CJIEAOB, BBINOJHATH (BBIHOCHBIE)
MJIOCKUE YEPTEeXKHU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y;

pemaTh 3aJaul Ha HAXOXKJIEHHE TeOMETPUUYECKHX BEJIMYUH MO 00pasnam Wiu
aIrOpuTMaM, MPUMEHSS MW3BECTHHIE AHAIIUTHUYECKWE METOAbl TMPU PEIICHHUH
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJad HAa BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMS
TOYKAaMH, OT TOUKH JI0 IPSIMOM, OT TOUKH JI0 TJIOCKOCTH, MEXKITY CKPEIIUBAIOIUMUCS
PSAMBIMU;

pemaTh 3aJa4i Ha HaXOXKJIEHWE T€OMETPUUYECKUX BEIUYHMH MO 0o0pasmam wiu
aNrOpuTMaM, MPUMEHSSI W3BECTHbIC AHAIMTHUYECKHE METOAbl MPHU PEIICHUU



CTaHIAPTHBIX  MaTeMaTHYEeCKMX  3aJad Ha  BBIYHCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEXKTY TIPSIMON U TUIOCKOCTBIO, MEXKTY TUTOCKOCTSIMH,
JBYTPAHHBIX YTIIOB;

BBIYUCIIATh OOBEMBI W IUIONMIAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
nUpaMu/a) ¢ IpUMEHEHHEeM (HDOPMYII, BEIUMCIIATh COOTHOIICHUS MEXIY TUIOIIAIsIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIEpUPOBATH MOHATUSIMU: CHMMETPHUS B TIPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (DUTYPHI;

U3BJIEKaTh, TPeoOpa3oBbIBAaTh W HUHTEPIPETHPOBATH  HHPOPMAIHIO
O TIPOCTPAHCTBEHHBIX T'€OMETPUYECCKUX (UTYpax, MPEACTABICHHYIO Ha YepTEekKax U
PUCYHKaX;

NPUMEHATh T€OMETpUYECKUE (PAKTHI JJIs PEUICHHUS CTePEOMETPHUYSCKUX 3ajad,
MIPEAIOJIATrafoIINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBHUS MPUMEHEHHUS 3aaHbI
B SIBHOU (popme;

MPUMEHATH  MPOCTEHIIHE  MPOTPAMMHBIE  CPEICTBA H  DJEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1aY;

MIPUBOJNTH MMPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrno3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHSTh TOJYy4YEHHbIE 3HAHUS Ha TNPAKTUKE: aHAJIU3UPOBATh peabHbIC
CUTyallil W TIPUMCHITh HW3YYCHHBIC TIIOHATHS B TIPOIECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKH CPOPMyIUPOBAHHOMN MPOOIEMBI, MOICITUPOBATh PEeATbHBIC CUTYAIlUN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJIETH C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara aiareOpbl, peniaTh MPaKTUYECKHe
3aJlayu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEIIMUKH.

K koHiy 00yuenus B 11 kiacce o0yyarouuiicss Hay4YnuTCA:

OTepUPOBATh TOHATUSMU: IMJIMHIPUYECKAss TOBEPXHOCTh, O0O0pa3yroIIue
MUJIMHAPUYECKON TOBEPXHOCTH, NUIUHAP, KOHUYECKas MOBEPXHOCTh, 00pa3yroIIre
KOHUYECKOU TOBEPXHOCTH, KOHYC, ChepuuecKas MOBEPXHOCTb;

pacro3HaBaTh Tela BpameHus (IUINHApP, KOHYC, cdepa u map);

OOBSCHATH CTIOCOOBI TIOJIYYCHHS TEJl BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOI0KEeHHUE Chephl U TNIOCKOCTH;

OIIEpUPOBATh MOHATHUSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CErMEHTa, IIapOBOH CIIOH, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP;

BBIYHCIIATH 00OBEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJ BPAIICHHS, T€OMETPHUCCKUX
TEJ ¢ MpUMEHeHneM (popmyi;

OTICpUPOBATh MOHATUSIMH: MHOTOTPaHHUK, BIMCAHHBIA B c(hepy W ONMMCAHHBIN
okoJ10 cepsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WJIM TEJIO BPAIlCHHUS;

BBIYHCIIATh COOTHOIICHHUS MEXIY TUTOMIAAIMHU TIOBEPXHOCTEH M 00bEMaMH
IMOJTOOHBIX TEI;



n300pakarh w3ydaeMble (UTYpHl OT PYKH W C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAIIICHHUS,;

W3BJICKaTh, HWHTEPIPETHPOBATH u npeoOpa30BEIBATH uHbOpPMAITHIO
O MPOCTPAHCTBEHHBIX I'COMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;

OIIEpUPOBATh MIOHATHEM BEKTOP B IIPOCTPAHCTRBE;

BBITIOJIHATD JICHCTBUS CJI0KCHHS BEKTOPOB, BEIYMTAHKS BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMHU OHH 00JIa/1af0T;

IIPUMEHSTH TIPABUIIO ITapajuIeiIeuIIe/a;

OTIepUPOBATh TOHATHAMU: JCKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOJd MEXKIY
BEKTOpaMH, CKAIPHOE MPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIaHAPHBIC
BEKTOPBI;

HaxOJIUTh CYMMY BEKTOPOB W MPOM3BEICHHE BEKTOPAa HA YHCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJISIpHOE TMPOM3BEICHUE, pPACKIaAbIBaTh BEKTOpP IO  JABYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKApPTOBOM CHUCTEME KOOP/IMHAT;

IPUMEHSTh Te€OMETpUUecKre (HaKThl JJIs PEIICHUS CTEPEOMETPUUYSCKUX 3ajad,
MIPEAIOJIATafoIINX HECKOJIBKO IIIaroB PEIICHUS, €CIU YCIOBHUS MPUMEHEHUS 33 aHbI
B SIBHOU (popme;

pemiaTth MPOCTEHUINNE TEOMETPHYECKHUE 3ajlaud Ha IPUMECHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemaTh 3a7a49M Ha J0Ka3aTeIbCTBO MATEMAaTHICCKHUX OTHOIICHUN W HAXO0XICHHUEC
TCOMETPUYECKUX BEIMYMH 10 oOpas3laM WM aJlfTOpUTMaM, MPUMEHSS H3BECTHBIC
METO/IBI IPH PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3a]1a4;

IPUMEHSTh  TMPOCTEHIIME  MPOrpaMMHBIE  CpEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE;

IPUMCHSTh TOJYYCHHBIC 3HAHMS Ha TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallu ¥ TIPUMCHATh HW3YYCHHBIC TIOHATHS B TMPOIECCE TIOWCKA PEIICHHS
MaTeMaTH4eCKH CPOPMYIMPOBAHHON TIPOOIIEMBI, MOICIIUPOBATh PEATBHBIC CUTYAITHH
Ha S3BIKE TEOMETPHH, HMCCIIECIOBATh IIOCTPOCHHBIE MOJICIH C HCIIOJIb30BaHUEM
TCOMETPUYCCKUX TOHATHH W TEOpeM, armapaTa aiareOphl, pemaTh MPaKTHYCCKUE
3a/1a4M, CBSI3aHHBIC C HAXOXKISHUEM T€OMETPHUCCKUX BETUYNH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |KonmyecTBo OcHOBHOE cofepKaHne OCHOBHBIE BU/JIBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJaIu3upPoBaTh PaKkThl U METOIbI

TOYKa, TpsiMasi, MIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIepeceKaroIuecs npsmas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanbpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKU

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuats npeacTaBacHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazOupath NpocTenime npaBuia
U300paKeHHsl 3TUX UTYD.
HN300paxaTh NpsSIMYIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHUKHY,
nupamuay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JeaaTh pUCYHOK Ky0a, MUpaMu/IbI,
HaXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEIOB, KPaTKO 3aIMChIBATh IIIaru
MOCTPOCHUS CEUCHHS.
Pacno3HaBaThb BU ceUCHUSA




Y OTHOIIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAb
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 33/1a4 Ha TIOCTPOCHHE
CCUYCHHUI.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHU

U3 OKpYKarole 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCT MPSAMBIX
Y TJIOCKOCTEN
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B3auMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJiyIeIbHbIE U CKPELIUBAIOIINECS
MpsIMBIE.

[TapayuiennbHOCTD MIPAMBIX

Y TUTOCKOCTEHN B MMPOCTPAHCTBE:
napajiyieIbHbIE NPSIMbIC

B IIPOCTPAHCTBE; NapaAIJIEIbHOCTh
TPEX MPSAMBIX; APAJUIEIbHOCTD
IIPSIMOU M TTIOCKOCTH. Y TJIBI

C COHAIIPaBJIEHHBIMU CTOPOHAMU; YT OJI
MEXAY MPSAMBIMU B IPOCTPAHCTBE.

AKTYaJaIu3upoBaTh PaKkThl U METOIbI
TJIAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.

Ilepeuncasitb BO3MOXKHBIC CTIOCOOBI
PaCIIOJIOKCHUS IBYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMeEpax.

JlaBaThb onpenesieHue
CKPEIIMBAIOIITUXCS MTPSMBIX,
dhopMynHrpoBaTh TPU3HAK
CKPEITUBAIOIINXCS TPSIMBIX

Y IPUMEHSTh €T0 TIPH PEIICHUN




[TapannenbHOCTH TIIIOCKOCTEM:
napa’suiesibHbIE TIIIOCKOCTH; CBOMCTBA
NapasuieIbHBIX MJIOCKOCTEH.
[IpocTeiine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapaJUICIICIUIIE]T; TOCTPOCHUE
CCUYCHUM

3a1ad.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus NpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

Ilepe4ucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATILHOM KU3HMU.
/laBaThb onpenejieHue
IapajuIeIbHOCTH IPSAMOU

Y TJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MIPSMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MPOXOAILIMX YEPE3 NapalieIIbHbIE
IpSIMBIE.

Pemarb npakruueckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOTOTPaHHHKA.

OO0bsACHATH ClTy4ad B3aUMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaTh onpeaeseHue napawuiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI




W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MMAPAJIENBbHBIX INIOCKOCTEN
IIPU PELICHUU 3a/1a49 HA MIOCTPOEHUE.
OO0BbACHATH, YTO HA3BIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

MN300paxkaTh B mapawienbHON
MPOEKIIUH Pa3TUYHbIC
reoOMeTpuYecKue (PUrypel.
MoaeaunpoBarhb peallbHbIE CUTyalluN
Ha 3bIKE TEOMETPHUU, UCCIEN0OBATH
IIOCTPOEHHBIE MOJEIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnoab30BaTh npu pelieHUN 3a1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaljIeIbHBIX IPSMBIX
Ha IJIOCKOCTH




[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN
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[leprieHIUKYISAPHOCTH NPSIMOMN

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNbHbIC U IEPIEHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSAMOU

Y IJIOCKOCTH, TEOPEMA O MPSIMOM
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIMKYNSp U HAKIIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upPoBaTh (PaKkThl © METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKON yIroJI Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSMBIMU, CKPEITUBAIOIIIUMUCS
MPSIMBIMU B TIPOCTPAHCTRBE.

JlaBaTh onpeneseHue
MEPICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IUJIOCKOCTH.

Haxoautsb yribl MEXIY
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U TIUpaMHU/IE.

IIpuBoauTH IPUMEPHbI U3 PEATBHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEePIECHIUKYISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y IEPHEHIUKYISIPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYJISPHOCTA MPSIMOU

U TJIOCKOCTH, TPUMEHSATH €TI0 Ha
MPaKTUKE: OOBSICHSITH
MIePIICHIUKYJIIPHOCTh pedpa Kyda

Y JUArOHAJIA €Tr0 IPaHu, KOTopas ero




HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHanu Kyoa. BeIYucCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETHIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peoep.

Pemarsb 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C MIEPIECHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (aKTOB

1 METOJIOB.

OOBbACHATD, YTO HA3BIBAIOT
MEPIEHAUKYISIPOM Y HAKIIOHHOMN

Y3 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha IUTOCKOCTh. OOBSICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyIeIbHBIMU TUIOCKOCTIAMU; MEXITY
MPSMOM U ITapajuIeIbHON €1
IJIOCKOCTBEO; MEXKIY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCcTOsIHUSA B IPOCTHIX
ciIyJasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYyalluH
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX




TTOHSITHH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPIMOYTOIBHBIX
TPEYTOJbHUKOB

YT MEXKTY TIPSIMBIMU U
MJIOCKOCTAMU
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VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NEepHeHIUKYJIIspax

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

JlaBaTh onpeneeHue yriia Mexay
MIPSAMOM U IUIOCKOCTBIO,
dbopMyIHpoBaTh TEOPEMY O TPEX
MEPIEHANKYIIApax U 00paTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TJIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyispax. [Iposoaute
HA YEPTEKE NEPIECHIAUKYISP: U3 TOUKH
Ha MPSMYI0; U3 TOYKHU Ha IIOCKOCTb.
JlaBaTth onpeneneHue AByrpaHHOTrO
yrJia u ero 3JieMeHTOB. OOBSICHSITh
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoauthb Ha yepTexe ABYIpaHHBIN
yTOJI TIPU pedpe MUPaMUJIbI, TPU3MBI,
napasuieJienuneaa.




/laBaTh onpeaesieHHe yria Mex1y
IUIOCKOCTSIMH.

JaBarh onpeneseHue

1 GpopMyIMpPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
IIOCKOCTEH.

Haxoauthb yriibl MEX 1Y IIIOCKOCTSIMHU
B KyO€e U mupamue.

Hcnoab30BaTh npu pelieHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METObI
MJIAHUMETPUH.

MoaeaupoBarhb peallbHbIE CUTyallN
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
MMOHSATHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOIIIEHHUS B MPSIMOYTOJIHOM
TPEYTOJbHUKE

MHOrorpaHHUKH
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[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOJAUTDH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuiesienunesia, pacmo3HaBaTh €ro
BUJIbI U U3y4aTh CBOWCTBA.




Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHas! IPU3MbI; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIbHBIN
HapaJJIeJIeIMIIE] U €ro CBOMCTBA.
[Mupamuga: N-yronbHas MUpaMua,
I'PaHU U OCHOBaHUE MUPAMM/IBI;
OOKOBas U MOJHAas TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPU3Ma
U MpaBUJIbHAS TMpaMuUa; MpaBUIIbHAS
TpEyroJibHasi NUpaMKIa

U IPABUJIBHBINA TETpa’p; KyO.
IIpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, JOAEKASIP
Y UKOCadIP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMHUIAX,
napaJjIesIenuIe1ax, IPaBUIbHBIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeeieHue NTUpaMubl,
Pacno3HaBaTh BUbI TUpaMU,
(hopmysupoBaTh CBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
NUpaMUIbl.

Haxoauthb miomanhb MoJIHOM

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.
JlaBaTh onpeaejieHue yCEUEHHON
NMpaMUbl, Ha3bIBATh €€ JIEMEHTHI.
D®opMyJTHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHON TUPAMUJIBL.
PemaTp 3aauu Ha BBIYKCIICHUE,
CBSI3aHHBIE C MUPaAMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
H300pakaTh IPU3MbI HAa YEPTEKE.
Haxoauthb mIomaas moJaIHON WiIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUTs yncia pédep, rpaHeld U BEpIIMH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOTPaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPAHEH.




Brluncnenue 3;1eMeHTOB
MHOT'OI'PaHHUKOB: péOpa, JuaroHaiu,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPY3MBI, TUIOIIAb OCHOBAHUH, TEOPEMA
0 OOKOBOM MOBEPXHOCTH IMPSIMOI
npusmel. [Inomans 60xkoBoM
IIOBEPXHOCTHU U NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yyath cCHUMMETpPHIO
MHOT'OTPaHHUKOB.

OO0BACHATDH, KAKHE TOYKHU
HAa3bIBAIOTCSI CHMMETPUIHBIMH
OTHOCHUTEJIFHO JJAHHOW TOYKH, TIPSIMOM
WJIU TJIOCKOCTH, YTO HA3bIBAIOT
IIEHTPOM, OCBIO WJIH TIJIOCKOCTHIO
CUMMETPHUH (PUTYPBI.

IIpuBoaUTH NPUMeEPbI
CUMMETPUYHBIX (PUTYDP B apXHUTEKTYpeE,
TEXHHUKE, IPUPO/IC.

MoaeanpoBaTh peaIbHbIE CUTyalluN
Ha SI3BIKE TEOMETPHH, UCCIIE0BATh
MTOCTPOCHHBIE MOICITH

C UCIIOJIb30BaHUEM T'€OMETPUUECKHUX
MMOHSTHI, UCTIOIL30BaTh MOI00HE
MHOTOTPaHHHKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/ISI aHATIOTUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYJIMPOBATH
OCHOBHBIE CBONCTBA 0OBHEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI




00BEMaA MPSAMOYTOJIBHOTO
napajulesenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoruucjasaTs 00bEM IPU3MBL

Y IUpaMUIbl IO UX JIEMEHTaM.
IIpumeHsATH 00BEM IS pELICHUS
CTEPEOMETPUYECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUYECKUX
BEJINYMH.

MopenupoBaTth peanbHble CUTYallUN
Ha S3bIKE T€OMETPHUH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCII0JIb30BAaHUEM IT'€OMETPUUYECKUX
MTOHSTUHI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMs TOYKaMH, OT TOYKH J10 MIPSIMOU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHBAOIINMUCS IPSIMBIMHU.
Brruucnenue yrios: Mexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JNBYI'PAHHBIX YTJIOB, YTJIOB MEXKY
IJIOCKOCTAMU

CTpouTthb ceueHue MHOTOTPaHHUKA
METO/IOM CJIEZIOB.

JlaBaThb onpeeeHne pacCTOSHUS
Mexay purypamu.

HaxoauTh paccTosiHuE MEXIY
napajuieIbHbIMU IIOCKOCTAMH,
MEXIy MIIOCKOCTBIO U MapajuieIbHOU
e’ PSAMOM, MEXKILY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.
CTpouTthb TMHENHBIN yTOJ
JBYTPAHHOI'O yIJIa HA YEPTEkKe




MHOTOTPaHHHUKA U HAXOJUTh €TI0
BEJIMYUHY.

Haxoauthb yriibl MEX Iy IIOCKOCTSIMA
B MHOTOTPaHHUKAX

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepxKaHHe OCHOBHBIE BU/IBI IESTEIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

JMaMeTp; TUIOMIA/Ib OBEPXHOCTU
cdepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o6paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJITAHUMETPHH, PEIIEBAHTHBIE TEME,
NMPOBOANTH AHAIIOTUU.

JlaBaThb onpeaesnaenus chepsl U 1mapa,
WX LEHTpPa, panyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
JIBYX c(ep, HITICTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IJIOCKOCTH.

3HAKOMUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe




[{unuuapuveckas HOBEPXHOCTb,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIUHIPUYECKOM
noBepxHocTu. L{unuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
o0pasyromias ¥ 0Chb; IIIOIMAIb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaSBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OO0BACHATD, YTO HA3BIBAIOT
LUAJIMHIPOM, Ha3bIBATh €T0 SJIEMEHTHI.
N3yyath, 00bICHATDH, KaK MOJTYYUTh
HWIMHAP MYTEM BpaIlICHUSA
MPAMOYTOJIbLHUKA.

BbIBOAUTH, HCTIOJIB30BATH (HOPMYITBI
JUUIS. BRIYHICJICHHUS TUIOIIAaN OOKOBOM
MMOBEPXHOCTH IUJIMHIpA.

N3y4yars, pacno3HaBaThb Pa3BEPTKY
HWIMHApA.

N300paxaTh HNUIMHID U €70 CEYCHUS
TUIOCKOCTBIO, TIPOXOJAIIECH YepE3 €T0
OCb, MMAPAIUICIIBHON WU
MEPIIEHINKYJIAPHON OCH.

HaxoauThb miomamy dTUX CEYCHUI.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCJIEeI0BATH
MOCTPOCHHBIE MOJICIIU

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHSITHH

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpPIIIUHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepinHa,
oOpa3yrolias 1 och; IIOMIAb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
AIIEMEHTBHI.

N3yuyaTh, 00bICHATH, KaK MOJTYIUTh
KOHYC IYyTEM BpalleHus
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.




OOKOBOM M MOJHOM MOBEPXHOCTH.
Y ced€HHBIN KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBAHHUS M OOKOBast

MIOBEPXHOCTb.

I/I3o6pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTka KoHyca.

CeueHnus koHyca (IIOCKOCTHIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

MN300pakaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BoIBoaAMTH, MCTI0JIB30BATH (DOPMYIIBI
JUTSl BBIYMCITICHUS TUI0MA OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb 1mioiia iy ceyeHu,
MPOXOSIIMX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €T0 OCH.
OO0BACHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yarhb, 00BICHATH, KaK €r0
MOJIYYUTh ITyTEM BpaILICHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPpUMEHATH POpMYITy
JUTS] BBIYUCJICHUS TUTOIIA I OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHanus Ten BpaleHus

Y MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAs! B MHOTOIPAHHUK HJIH

B TEJIO BpAIICHHS

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

Pemate crepeomeTpuyecKkue 3a1a4y,
CBSI3aHHBIE C TE€JIAMH BPAILICHUS,
ITIOCTPOCHUEM CEYEHUN TEJI BPAILLICHUS,




C KOMOMHAILIMSIMU TEJ BpallleHUs

¥ MHOTOI'PaHHHMKOB Ha HAXO0XKJICHUE
r€OMETPUYECKUX BEJIUYMH.
HUcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYeCKre (DaKThl U1 METOIbI
3a7a491 Ha BBHIYMCIICHHE

U I0Ka3aTeILCTBO.

MopenupoBaTh peajbHbIE CUTYaI[UU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C HUCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUMN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBa OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJau3upoBaTh (HaKThl U METO/IbI
MJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IPOBOAUTH aHAJIOTHH.

BbiBOAUTH, MCTIOJIB30BATH (DOPMYJIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
IIAPAMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJIBI U YCEUYEHHOTO KOHYCA.
PemaTh crepeoMeTpuyeckue 3aaaum,
CBSI3aHHBIE C BHIYMCICHHEM 00BEMOB.
D@opMyIHPOBATH OIPEACIICHNE
IapOBOI'0 CErMEHTA, IIaPOBOTO CJIOS,
1IapOBOI'0 CEKTOPA.




IpumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, IIapoBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHHUS MEXKTy TIIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMM IMOIOOHBIX
TeN

Pemarts cTepeomMeTpruecKUe 3a/1a4u,
CBsI3aHHBIE C 00BEMOM IIapa

U TJIOIIAAbIO CEpBHI.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEA0BATh
MOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYaJau3upoBaThb (HaKThl U METOJIbI
MJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTUH.

Pemarb cTtepeomMeTpruecKue 3aauu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMORB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBarhb pealIbHbIE CUTYalluH
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIECININ

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl ¥ KOOpAUHATEI
B [IPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B pocTpaHcTee. Clioxenue
Y BBIYUTAHHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaJau3upoBaTh (PakThl U METObI
IIJIAHUMETPUHM, PEIIEBAHTHBIC TEME,
IIPOBOAUTH AHAJIOTHH.




BEKTOpA Ha yucio. Paznoxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B npocTpancTBe. KoopauHatel
BekTOpa. [[pocrenmme 3anaun

B KOOpJAMHATAX. YTOJI MEXKIY
BekTOpamu. CkanspHOe
MIPOU3BEJICHUE BEKTOPOB.
Brruucnenue yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOA
IIPY PELIICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
NapajiyIeIeUIe1a IPU CI0KEHUN
BEKTOPOB.

CriaabIBaTh, BHIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHre NpsMOyTroJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAMHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BriBOAUTH, HCIIOIB30BATH (DOPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

BripamxaTh CKaISIpHOE ITPOU3BENCHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUHCIISITH YTOJI MEXIY IBYMSI
BEKTOPaMH, ABYMsI IIPSIMBIMH.
HaxoauThb yron mMexnay npsMou

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUS OT TOYKH A0 IUIOCKOCTH




[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QUrypsl, haktel, TeopeMbl | Pemarthb mpocTeiiiue 3agaun
U cUCTeMaTH3allusl 3HaHUN Kypca IUTaHUMETPpHUH. 3a1aun Ha HAXOXKJECHUE JJIMH U yTJIOB
TUTAHUMETPUU U METOJIbI UX B T€OMETPUYECKUX PUTypax,
penieHus. npuMeHsTh Teopemy Iudaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeOMETpHUH. 3aJaun Haxoautsp miomaabs MHOTOYTOJIbHUKA,
CTEpEOMETPUU M METOMbI X PEIICHUs | Kpyra.
Pacno3naBath 1o00HbIe HUTYDHI,
HAXOAUTh OTHOIICHHS JITTMH
Y TUIOLIAJICH.
Hcnonb30BaTh IpHU peLICHUN
CTEpPEOMETPUYECKUX 3a]1a4 (haKThI
¥ METOJIbI TUTAHUMETPHUH
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebubiii kypc «BeposTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCS
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT0 00111ero o0pazoBanus. YueOHbI Kypc MNpeAaHazHayeH s (popMupoBaHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYPbl U TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTEeMaTUYECKOTO MHCTPYMEHTA I U3YUYEHHS CIIyYallHbIX COOBITHI, BEJIMYMH U
nporieccoB. [lpum  m3ydeHum ydeOHOro Kypca OO0OTamaiTcs MpeAcTaBICHUS
oOyJaroluxcs 0 METoJax UCCIEA0BaHN U3MEHUMBOTO MUPA, Pa3BUBAETCSI TOHUMaHUE
3HaYUMOCTU U OOIIHOCTH MaTe€MaTHYECKMX METOJIOB IMO3HAHHUS KaK HEOTHEMIIEMOI
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HaIlpaBji€HO Ha 3aKpEIUICHUE 3HAHWUW, TTOJTYYEHHBIX
IpU U3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs, U Ha pPa3BUTHUE
IPEJCTaBICHUNA O CIy4yalHBIX BEJIMYMHAX U B3aMMOCBS3SX MEXIY HUMHU Ha Ba)KHBIX
IIPUMEPAX, CIOKETBI KOTOPBIX INOYEPIHYTHl M3 OKpY’)Kamwllero mMupa. B pesynprare
y oOydarmoumuxcsa JOJDKHO — cOpMHUpOBATbCS — MPENCTaBIeHUE O  Haubosee
YHOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJENISAX, UCIOIb3yEMbIX JJIsi OMHCAHUS
AHTPOIIOMETPUYECKUX U AeMOrpaduIecKiX BEJIMYUH, TOTPEUTHOCTEHN B pPa3IMyHOro poja
U3MEPEHUSX, JJIMTENbHOCTH  O0€30TKa3HOW pabOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MAaCCOBBIX SIBIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBMM C YyKa3aHHbIMU LEISIMH B CTPYKType YYeOHOro Kypca
«BepoaTHOCTh M CTaTUCTUKA» AJIA YPOBHS CpeliHero oOuero ooOpazoBanus Ha 0a30BOM
YPOBHE BBIJCIICHBl CIIEAYIOIIME OCHOBHBIE COJAepXkKaTenbHble JHHUM: «CirydaiiHble
COOBITHS U BEPOATHOCTUY, «CiTydaiiHble BETUYHHBI U 3aKOH OOJIBILIUX YHUCEI.

Baxnyio dyactb y4eOHOro Kypca 3aHMMAaeT H3YYEHHE T€OMETPUYECKOTO U
OMHOMHUAJIBHOTO pACIpEAENeHU M 3HAKOMCTBO C UX HENPEPHIBHBIMHU aHAJOraMu —
MOKa3aTeJIbHbIM U HOPMAJIbHBIM pacipe/leICHUSIMHU.

Conepxxanue nuHun «CiaydyaliHble COOBITHSI M1 BEPOSTHOCTH» CIYKUT OCHOBOM
Uit (OpMUPOBAaHMS TPEACTABICHUM O paclpeleseHUH BEpOSTHOCTEH MexIy
3HAYCHUSIMHU CIy4YailHbIX BEJMYMH, a TakXKe dTa JHMHHUA HeoOxonuMa Kak 0asa
JUISL M3YYEHHs 3aKOHa OONbIIMX 4KceNl — (yHIaMEHTAJIbHOTO 3aKOHA, JCHCTBYIOLIETO
B MpUpPOJIe U OOIIECTBE U UMEIOUIEro MareMaruyeckyro (opmanuzanmio. CaM 3aKoH
OONBIIMX YMCENl TMpeajaraercs B O3HAKOMUTEIBHOM (opmMe ¢ MUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTHUYECKOTO (popMaIn3ma.

Tembl, CBSi3aHHBIE C HEMPEPHIBHBIMU CIYYallHBIMU BEIMYMHAMH, AKIEHTHPYIOT
BHUMaHuE O0y4aroUuXxcs Ha ONMHUCAHUU U U3YyYEHUU CIyYalHBIX SBJICHHUH C MOMOUIbIO
HEeMNpepbIBHBIX (QYHKIUHA. OCHOBHOE BHHMAHHE YIEISIETCS MOKAa3aTEIbHOMY U



HOPMAJIbHOMY pacHpeleCHUsIM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIECMBIX (DAKTOB.

OOmiee 4YMCIO dYacoB IS U3YUYCHUS y4eOHOTO Kypca
«BeposTHOCTh M cratucTHKa» — 68 dacoB: B 10 kimacce — 34 vaca (1 wac B Hemero),
B 11 xnacce — 34 gaca (1 vac B HeZieIi0).

COJEPKXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBieHrie JaHHBIX C TMOMONIbIO Tabmuir W nuarpamm.  CpenHee
apu@mMeTuyecKoe, MeIMana, HauOoJIblllee U HAMMEHbIIIee 3HAUCHUSI, pa3Max, JUCTIEPCUs
U CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHUSA. DJIEMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydaiiHOro coObITHA. bBIuM30CTh 4YaCTOTHI U
BEPOSATHOCTU COOBITHI. CiydyailHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTapPHBIMHU
cOOBITUSIMU. BeposITHOCTH COOBITHI B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHue, OObEIUHEHUE, MPOTUBOIMOJIOKHbIE
coObITHs. Jluarpammel Ditnepa. @opMyiia CIOKEHHS] BEPOITHOCTEH.

VYcnoBHAsE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBo  ciiydaliHOTO
skcrepumenTa. @opmyia noaHoi BeposiTHOCTU. He3zaBucuMblie COOBITHS.

KomOunnaropHoe mnpaBuno yMHOxkeHUs. llepectanoBku u (daktopuan. Yucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapubiii cinyuyaliHbIl OMBIT (MCIIBITAaHUE), YCIeX U Heyaada. HesaBucumbie
ucnbiTanusd. Ceprsi HE3aBUCUMbBIX UCTIBITAHUN 10 TIEpBOTO ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHud bepHysu.

CnydaitHas BennuuHa. Pactipenenenue BeposTHOCTeN. JlnarpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienieHtii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYMH: MATEMATHUYECKOE OXKHUJIAHUE,
JIUCIIEpCHs. M CTaHOAPTHOE OTKJIOHEeHHWe. IIpuMepbl IpUMEHEHUs MaTeMaTH4eCKOIo
OXXHMJAHHs, B TOM YHCJIE B 33Ja4ax M3 IOBCEAHEBHOM XU3HU. Marematndeckoe
OKuJaHWe OWHAPHOW CIIy4ailHOM BeNWYMHBI. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIIy4yalHBIX BEJIMYMH. MaremaThyecKoe OXKHIAaHWE U AUCIEPCUs I'€OMETPUYECKOro U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3akoH OOJBIIMX YUCENT U €T0 POJib B HayKe, MpUpoje u oodmecTBe. BriOopouHsIii
METO/]I UCCIIeIOBaHUM.

[Ipumepsl HENpephIBHBIX  CIIydyalHbIX Beau4yuH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3agauyd, NPHUBOIAIIME K HOPMalIbHOMY pacrpeaeieHuro. [lonstue
O HOPMAJIbHOM PacCIpEeAEICHUN.

INPEAMETHBIE PE3YJIBTATBI



K kon1iy oOyuenus B 10 kiiacce 00yyaroniniicst moay4duT CiaeayIonIie NpeaMeTHbIe
pPE3yIbTaTHI:

YUTATh U CTPOUTH TAOJIUIBI U AUATPAMMBI;

OTIEpUPOBATh TMOHATUSIMHU: CpefHee apuMeTHUecKoe, MeauaHa, HauOoJbllee,
HaWMEHbLIEE 3HAUCHUE, Pa3MaX MACCUBA YUCIIOBBIX JJAHHBIX;

OTIEPUPOBATH MOHATUSAMU: CITyYalHBIA HIKCIEPUMEHT (OIBIT) U CIIydaiiHOE COOBITHE,
DJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HWCXOJ) CIYYalHOTO OIBITa, HAXOIUTh
BEPOSITHOCTH B ONBITAX C PAaBHOBO3MOXXHBIMH CITyYaHBIMU COOBITUSIMU, HAXOJIUTh U
CPaBHUBATh BEPOSITHOCTH COOBITUI B M3yUEHHBIX CITy4YalHBIX SKCIIEPUMEHTAX;

HaXOJIUTh U (OPMYIUPOBATh COOBITHA: TEpPECEUCHHE U OObEIMHEHHE IaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY  COOBITUIO,  TIOJIb30BAThCS
nuarpaMmMamu Didiepa U GOpMyIIoN CIIOKEHUSI BEPOATHOCTEN MpU pElICHUN 3a/aY;

ONEepUpPOBaTh TMOHATUSAMU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXxOJUThb BEPOATHOCTH C IIOMOLIBIO IIPAaBWJIa YMHOXKEHMS, C IIOMOIIBIO J€peBa
CJIy4alHOTI'O OIIbITA;

OPUMEHATh KOMOWHATOPHOE TPAaBUJIO YMHOXKEHHMS TpU pEHICHUH 337ay;

ONEPUPOBATH MOHATHUSAMU: WCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
UCIBITAaHUH, YCIIeX U HeyJauya, HaXOJUTh BEPOSATHOCTU COOBITHII B CEPUH HE3aBUCUMBIX
UCHBITAaHUI 10 IEPBOI0O ycCIiexa, HaXOAUTh BEPOSATHOCTU COOBITUN B CEPUM HUCTIBITAHUN
bepnyiuy;

ONEPUPOBATh NMOHATUSAMHU: CIydailiHas BEIUYMHA, PACHPENECICHUE BEPOSITHOCTEM,
JyarpamMMma pacrpezeneHusl.

K xoniry oOyuenus B 11 kiacce 00y4aroniuiicss MOJIYIHUT CICTYIOIINE MPEIMETHBIC
pPE3YIBTAaTHI:

CpPaBHMBATH BEPOSTHOCTU 3HAYECHUH CIIy4YalHOM BEJIMYUHBI I10 PACTIPEIEICHUIO WIH
C MOMOUIBIO TUArPaMM;

ONepUpOBaTh MOHATUEM MATEMATHUYECKOTO O0XKUIAHMS, IPUBOJIUTH MPUMEPHI, KaKk
NPUMEHSETCS  MaTEeMaTUYeCKOe  OXHJAHME  CIy4allHOM  BEJIMYMHBI  HAXOJUTh
MaTeMaTHYECKOE OKUIAHUE 110 JAHHOMY PaCIIPENECIEHUIO;

UMETh TMpPEACTaBICHUE O 3aKOHE OOJIBIINUX YHCEIT,

MUMETh NIPEICTABICHUE O HOPMAJIBHOM PACIIPEAECICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yYaroIIMXCs
[IpencraBieHne JaHHBIX 4 IIpeacraBienye JaHHBIX C IOMOIIBIO N3Baexats MHpOpManuI0 13 TabIUIL
Y OIMCaTEeIbHAas CTATUCTUKA Tabnui u quarpamm. Cpennee U AuarpaMM, HCIOJIb30BaTh TAOJIHIIbI
apupMeTnyecKkoe, MeIaHa, Y IMarpamMmMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX TaHHBIX.
3HA4YEHUS, pa3Max, TUCIIEPCHs, Haxoaurtsb onrcarenbHble
CTaHJapTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HaObOpoOB BoiaBUraTh, KpUTHKOBATH TMIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYHMBOCTH
u onpenenstomux e€ pakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha mpUMepax ciry4alHbIE

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CTy4aiiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB ciTydaiiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITAX

C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas padora

COOBITHS B OITUCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJaUPOBATH YCIOBUS MPOBEICHUS
CJIy4allHOTO OIIBITA.

Haxoauthb BeposSITHOCTH COOBITHIMA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMH.

MoaeaunpoBarhb OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU




HCXOJIaMH B XO7I€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedyeHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Juarpammel Dunepa. Popmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpaMMsl Jisepa

U CJIOBECHOE OIMCAHUE COOBITUI

U1t GOPMYITMPOBKU U M300pasKEeHUs
O00BEMHEHUS U IEPECEUCHUS COOBITU.
Pemarh 3aa4M ¢ UCIIOIB30BaHUEM
(bOpMyJIBI CI0KEHUS BEPOSATHOCTEN

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra mogHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaum Ha Hax0XICHUE
BEPOSATHOCTEU COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C MIOMOIIBIO I€peBa
CIIy4ailHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
1o ¢opmyJie U MO OpraHu3aluu
CIIy4ailHOTO OMbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepectaHoBKH

u ¢akropuan. Yucio couetaHui.
Tpeyronsuuk [Tackana. @opmyna
o6unoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUISL IEPEUNCIICHUS COOBITUI

B CJIy4allHOM OIIBITE.

IMoab3oBaThLest hopmyoit

Y TpeyrojabHUKoM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU M

Cepuu nociea0BaTeIbHBIX
HCIIBITAHUI

bunapHbIi CitydaliHBINA ONIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumele ucnibitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh CI0KHBIE SKCIIEPUMEHTHI
Ha OTJICTLHBIC UCTIHITAHU.
OcBanBaTh NOHSITUS: UCIIBITAHUE,
cepusi HE3aBUCUMbIX UCTIBITAHUH.




ycnexa. Cepus He3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas pabora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cCEpuit
HE3aBHCUMBIX HCIIBITAHH.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITHIA B CEpUU
WCIIBITAHUI JIO TIEPBOr0 ycrexa

Y B CEpUSX UCIIBITAHNN bepHyIu.
N3yuaTth B X0/1€ NPAKTHYECKOM
PadoTHI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHI B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CityyaliHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BEIUYMHA.
Pacnpenenenne BeposiITHOCTEN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC CﬂyqaﬁHbIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHS: CIIydaliHas
BEJIMUMHA, pacipeiesicHue, Ta0auIa
pacrpeneneHus, [uarpamma
pacnpeneseHusl.

IpuBoauTh NpUMepHI
pacnpeenieHnid, B TOM YHCIIE
r€OMETPUYECKOr0 U OMHOMHUAJILHOTO.
CpaBHuUBATB pacrpeeieHus
CIIyYalHBIX BEJIIMYUH

Haxoauts 3Ha4CHUSI CyMMBI

Y IIPOU3BEICHUS CITyYalHbIX BEJIUYHH.
CTpouTths U pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIILHOE
pacrpeneneHue




[ToBTOpEHUE, 00001IEHNE, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHble ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAaHUH
CIy4JaitHeIX coObITHI. OTniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUN HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34

YACOB I10 I[TPOI'PAMME




11 KJIACC

CIy4allHOW BEJIWYMHBI

MaTEMaTUYECKOTO OKUJaHUS
(cTpaxoBaHue, 10TEPES).
MaTteMaTuyeckoe 0KuJaHuEe CyMMBbI
CIIyYalHbIX BEJINYMUH.
MaremMaTnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

HanmenoBanue paznena  |KonmuecTtBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI IEITEIIBHOCTH
(Temnl) Kypca 4acoB 00yYaroIIMXCs
MaremaTuyeckoe 0)KUIaHue 4 [IpuMepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTO
OXXuJaHus. Beraucnars
MaTEeMaTHYECKOEe 0’KHJIaHNUE.
Hcnoab3oBarh NoHATHE
MaTEeMaTUYECKOr0 0KUIAHUS U €TO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoaunTsp 1o u3BeCTHBIM QopMysiam
MaTEeMaTUYECKOE 05KUJIAHUE CYMMBI
CJIIyYalHBIX BEJINYVH.

HaxoanTsb 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHE 0KUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

u OMHOMMAJILHOE paclpeaeeHUs




Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcnst u ctaHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTrueckas padoTa

C HCTOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHITHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeeHUIO.

Haxoautp 110 u3BecTHBIM (popmynam
JUCIIEPCUI0 TEOMETPUUYECKOTO

1 OMHOMHAJIBHOTO paclpeieieHus,

B TOM YHCJI€ B XOJI€ TPAKTUIECKON
paboOTHI C UCTIOIB30BAaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHUCE]T

3akoH OonbIIKX yncesn. BeiOopouHsIii
METOJl UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
MCCJIEIOBAHMS COBOKYITHOCTH JaHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKON PabOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHUS

HenpepriBHBIE CilydaiiHbIe
BEJIMYMHBI (paclpeeieHus)

ITIprmepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYUH. QYyHKIUS TUIOTHOCTH
pactpenenenusa. PaBHomepHoe
pacnpeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CJIy4dailHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH PUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.




Haxoauth BepOsSITHOCTH COOBITHIA
10 JIaHHOU (PYHKIIUM IJIOTHOCTH, B TOM
YU CIIE PABHOMEPHOTO PaCpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMAIbHOMY | OcBamBaTh MOHATHS: HOPMAJIbHOE
pacnpezenenuto. OyHKIUS pacrmpeziesieHue.
IUIOTHOCTU ¥ CBOWCTBA HOPMAJIbHOTO BbieTh 110 ONMCAHUIO CITydaiHbIe
pacmpeseneHusl. BEJIMUMHBI, pacrpeenéHHbIe
[TpakTnueckas padoTa 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauThL NpUMepHI 331124,
TabIUIL IPUBOJAIINX K HOPMATbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTePUCTUKU HOPMAJILHOTO
pacmpezesieHus IO U3BECTHBIM
dbopmynam.
Pematnb 3a/1a4n, CBSI3aHHBIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeieieHnid, B TOM YHCIIE
C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0IHI
[ToBTOpEHue, 00001IeHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOPSTH U3y4YEHHOE U BHICTPAUBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIUHCJICHHE BEPOATHOCTEN COOBITUI

CHUCTEMY 3HAHUU




C MpUMEeHEHUEM (HopMyIT

U rpaguecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
nuarpamma Diiiiepa), cirydaiiHbie
BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTHYECKOE 0KUIAHUE
CIIy4allHOM BEJIMYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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