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OenepanpHas pabovas mporpamMma To ydeOHOMY TmpeameTy «MaTtemaTuka»
(6a3oBbIN ypoBeHB) (MpeameTHas o6macTh «MaTtemaTnka u nHPOpMaTHKa») BKITFOYAET
MOSICHUTENBHYIO 3aIMCKY, COJIepKaHue O0yUCHHUSI, INTAHUPYEMbIE PE3yJIbTaThl OCBOCHHUSI
MIPOTPaMMBI [0 MaTEMATUKE, TEMATUYECKOE TIIAHUPOBAHNUE.

[TosicHuTeIbHAS 3aMMCKA OTPAXKAET OOIIHE IENH U 3a7a9d U3YICHUS MaTEMAaTHKH,
XapaKTEPUCTUKY TICHXOJOTHUECKUX TPEANOCHIIIOK K €€ HM3yYCHHIO OO0YYaroIUMUCH,
MECTO B CTPYKType yd4eOHOTro TIUIaHa, a TakKe MOIXOJIbl K OTOOpY COAep KaHus,
K OIPEICIICHUIO TUNIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne OOydYeHHS PACKPBIBACT  COJCPKATEIbHBIC JIMHUH, KOTOPHIC
npeaiaraloTcs JUisi 00s3aTelIbHOrO M3Y4YEHUsl B KaXKJIOM KJlacCce Ha YPOBHE CPEIIHETrO
oO1ero ooGpazoBaHuUsl.

[InanupyemMble pe3ylbTaTbl OCBOCHMSI MPOrPaMMbl MO MaTeMaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHs Ha YPOBHE
cpemHero o0mero oopa3oBaHMs, a TAaKXKE MPEIMETHBIC JOCTIKECHUS OO0ydYaroIIerocs
3a KaXXJIbIi TOJ1 OOy4EeHUs

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 10 MaTemMaTUKE Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
paszpaborana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMUIA,
NPEABABISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHHUIO, M TPaAMIMN POCCHUICKOTO
oOpa3oBanus. Peanuzamusi mporpamMmbl MO0 MaTeMaTHKE OOECTeUMBAECT OBJIAJICHUE
KJIIOUEBHIMA  KOMIIETCHIIMSIMU, COCTaBIISIONIMMH  OCHOBY  JUISI  CaAMOPa3BUTHS
U HEMPEPHIBHOTO O0pa30BaHUS, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHUXCS.

B nporpamme mo maremaTuKe Y4TEHBI UJIeW U MOJoKeHus KoHienuu pa3BuThs
MaTemarudeckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTCTBHY ¢ Ha3BaHHEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YaCTHOCTU, MPETOCTABIISITH
KKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMaTHUECKUX 3HAHUH,
HE0OXOMMOTro JIJIsl JaJIbHEHIeH yCTenHoN XU3HU B o01ecTBe. IMEHHO Ha perieHue
ATOM 3a/layy HalleJIeHa MporpaMmMa Mo MaTeMaTuke 6a30BOT0 ypOBHHI.

B smnoxy mudpoBoit TpaHchopmaruu Bcex cdep UYeIOBEUECKON esITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boii
MaTEeMaTUYeCKON MOJITOTOBKHU. YK€ B IIKOJIE MAaTEMATHKA CITY>KUT OTIOPHBIM MPEIMETOM
JUIST W3Y4YEHUS CMEXHBIX JUCIMIUIMH, a B JKU3HM TIOCJI€ IIIKOJIBI peajbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHUE, YTO TPEOyeT MOTHOICHHON
0a3oBoii 00IIe00pPa30BaTEIBHOM ITOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHH PacTET YHUCIIO CIEIHAIBHOCTEH, CBS3aHHBIX
C HEIMOCPE/ICTBEHHBIM MPUMEHEHHEM MAaTEMaTHKH: U B c(hepe SPKOHOMUKH, U B OH3HECE,
U B TEXHOJIOTUYECKUX 00JIACTAX, U JaKe B TYMaHUTapHBIX cpepax. Takum oOpa3om, Kpyr
OOy4Jarommxcsi, M7 KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYMMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIUPSIETCA.
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[IpakTiyeckasl MOJE3HOCTh MAaTEMATHKU OOYCJOBIIEHA TeM, YTO €€ MpPeaMETOM
SBIISAIOTCA (DyHIaMEHTaIbHBIC CTPYKTYPhI HAIIETO MHpA: MIPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIC OTHOIIEHHUS OT IMPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM
OMbITe, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOJWMBIX HJsl Pa3BUTUS HAyYHBIX H
TEXHOJOTHYECKUX WaeH. be3 KOHKPETHBIX MaTeMaTH4YeCKUX 3HAHUW 3aTPyIHEHO
NOHMMAaHWE TPUHLMUIIOB YCTPOHCTBA M HCIIOJIB30BAHUA COBPEMEHHON TEXHHKH,
BOCTIPUATHE W HMHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, HSKOHOMHYECKOM,
noquTH4eckod  mHpopMmammu, ManodPQPEeKTHBHA  IOBCEIHEBHAS  IMpaKTHYECcKas
nesTenbHOCTh. Kax1oMy 4eoBeKy B CBOCH JKU3HU MPUXOAUTCS BBITOIHATH TOCTATOYHO
CIIO’KHBIE PacUYEThl U COCTABIISATH HECIOKHBIE ATTOPUTMBI, HAXOIUTh HYKHBIE (POPMYJIBI
U MPUMEHSTHh WX, BIAJACTh MPAKTHUYECKUMH MPUEMAMU TE€OMETPUYECCKUX M3MEPECHUNA U
MOCTPOCHUHN, YUTAaTh WH(MOPMALIMIO, TPEICTABICHHYI0O B BHAY TaOJIHI], JUarpamm
U rpaduKOB, XKUTh B YCIOBUSAX HEOINPEACIEHHOCTH U TOHHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITUM.

OAHOBPEMEHHO € paclIupeHueM c(ep NPUMEHEHUs MaTeMaTHUKU B COBPEMEHHOM
obmiectBe BcE Oosiee BaXKHBIM CTAHOBUTCS MAaT€MAaTHYECKUH CTWJIb MBIIIJICHHUS,
MPOSIBJISIIONIUICS B ONpENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3zyuyeHus
MaTeMaTUKH B apceHa] MPUEMOB U METOJIOB MBIIIJICHUS YENOBEKa €CTECTBEHHBIM
00pa30oM BKITIOYAIOTCS MHAYKIHS U JeAyKIUsA, 0000IIeHNe U KOHKPETHU3allHs, aHaTN3 U
CUHTE3, KJacCU(UKaIMs U cucTeMarusalus, adcTparupoBanue u aHanorus. OObEKThI
MaTEeMaTHUECKUX YMO3AKIIOUEHUH, TpaBWIa WX KOHCTPYHPOBAHHS PACKPBHIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOCHUM,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopmyapoBaTh, 0OOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTeMaTuke MpUHAJICKUT BeAylas poib B (POPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHHS] W BOCIUTAHUM YMEHHHM JCHCTBOBATh
10 33/IaHHBIM aJTOPUTMAaM, COBEPIICHCTBOBATH U3BECTHBIE U KOHCTPYHUPOBATH HOBBIE.
B nmnpouecce pemieHuss 3agady — OCHOBHOM Y4€OHOM JESTEIBHOCTH Ha  ypoOKax
MaTE€MaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIATHAS CTOPOHBI MBITUICHHUS.

OOyuenne maTemaTnke MAaET BO3MOXKHOCTh Pa3BHBATh y OOYUYaIONMIMXCS TOUYHYIO,
palMoOHAIIBHYI0O U MH(POPMATHUBHYIO PeYb, YMEHHE OTOMpaTh HamboJee MOIXOISIINE
SI3BIKOBBIE, CHMBOJHMYECKHE, TpaduyecKue CpeACTBA IS BBIPAXKEHHUS CYXKICHUU U
HATJISHOTO UX MPEICTaBICHHUS.

HeoOxoaumbiM KOMIIOHEHTOM 001l KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMH TIO3HAHUS JCHCTBUTEILHOCTH, MPEICTABICHUE
O TpeaMeTe M METOJIé MAaTeMaTUKHU, €ro OTIMYMA OT METOJOB ECTECTBEHHBIX H
TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MATeMaTHKUA ISl PEeIIeHUs
HAYYHBIX W MPUKJIAAHBIX 3a1a4. TakuM o0pa3om, MaTeMaTuieckoe oOpa3oBaHHE BHOCUT
CBOM BKJIaJ B (opMUpOBaHKE OOLIEH KYJIbTYphl YeJIOBEKA.

W3ydyeHne MaTeMaTHKHd CIIOCOOCTBYET ASCTETHUYECKOMY BOCIHUTAHHUIO YEIOBEKa,
MOHUMAHUIO KPAaCOThl W U3SIIECTBA MATEMATHUYECKUX PACCYXKICHUN, BOCHPUSITHIO
reOMEeTpUUYECKUX (POPM, YCBOCHHIO UJIEH CHMMETPHH.



®denepanpHas padbouas mporpamma | Matemaruka. 10—11 knaccer (0a30BbIN ypOBEHB)

[IpuopurerHpiMu LensiMu o0yudeHus matematuke B 10—11 kimaccax Ha 0OazoBoM
YPOBHE SBJISIFOTC:

(opMupOBaHHE ILEHTPAIbHBIX MAaTEMaTHUYECKUX IOHATUH (YUCIIO, BEJIMYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIHA), 0OECHEUUBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00y4arOIINXCS;

NoJBEJCHUE OOYy4aroluXcs Ha JOCTYIIHOM Uil HHUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKH KaK 4acTh
o011el KyJIbTypbl YEJIOBEUYECTBA;

pa3BUTHE MHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaroluxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUIN, KPUTUUHOCTHA MBIIUICHHS,
MHTEpeca K U3YUEHUI0 MaTEMATHKU;

(GopmupoBanue (yHKIUOHAJIBHOW MAaTEMaTHUUYECKOM TI'PaMOTHOCTHU: YMEHHUS
pacrno3HaBaTb MaTEMaTUYECKHE AaCHEKTbl B PEAJBHBIX JKU3HEHHBIX CHUTYalMsX
U TpU U3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH WU
3aKOHOMEpPHOCTEW, (QOpMYyJIUMpOBaTh HX HaA A3BIKE MaTEeMaTHUKH U  CO3/JaBaTh
MaTE€MaTU4eCKUEe MOJENH, IIPUMEHSATh OCBOCHHBIM  MAaTEMAaTHYECKU  ammapar
JUISl PELICHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATh U OLECHUBATH
IIOJIyYCHHBIC PE3YJIBTATHI.

OcHOBHBIMU JIMHUSIMU cojepkaHuss mMaTematuku B 10-11 kmaccax sBIsitOTCS:
«Hucna v BbIUUCIECHU», «ANredpa» («AJredpanyeckue BBIPAKEHUSD, «YPaBHEHUS U
HEpaBeHCTBa»), «Hauana MaremaTrueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
burypsl u ux cBoiicTBay, «3MepeHue reoMeTpUYECKUX BEIUYHUHY), «BeposTHOCTh U
CTaTUCTHKa». J[aHHBbIE JMHUM Pa3BUBAIOTCS MapajUIeIbHO, KaXJas B COOTBETCTBUU
C cOOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT APYIOM, & B TECHOM KOHTAKTE
u B3aumonerctBuu. Kpome 3Toro, ux OOBEIMHSET JOTMYECKas COCTaBIISAIONIAs,
TPaJAMILIMOHHO MPUCYIIasi MaTeMaTHUKE U MPOHU3bIBAIOIIAS BCE MAaTEMAaTHYECKUE KYPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BIaJICHUE
METOJAMH JI0Ka3aTeNIbCTB, aJrOPUTMaMHU pEIICHHs 3adad, yMeHUEe (POpMyIHpOBATH
ONpEJENEeHHs, AKCMOMBbl W TEOPEMBbI, MNPUMEHSITh HX, MPOBOJAUTH JI0KA3aTEIbHBIC
pacCyXKJ€HUsT B XOJE pEIICHHs 3aJay» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
(bopMHpOBaHUE JIOTMUYECKUX YMEHUH paclpeaensercs M0 BCeEM TrojamM o0ydyeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®PI'OC COO Marematuka siBIsIETCS 005S3aTebHBIM MPEIMETOM
Ha JaHHOM ypoBHEe oOpazoBaHus. IIporpammoil mo maremMartuke MpeaycMaTpUBAaETCS
Hu3yueHue ydeOHoro mpeamera «MaremaTuka» B pamMKax TpEX y4eOHBIX KYpPCOB:
«AnreOpa M Hauyajga MaTeMaTH4Yeckoro aHamuza», «['eomerpusi», «BeposTHOCTH U
CTaTUCTHKa». DOPMUPOBAHHUE JIOTMYECKUX YMEHHI OCYILECTBIISIETCS HA MPOTSKEHUU
BCEX JIeT OOy4YeHHs] Ha ypOBHE CPEJHEro oO0Iiero oopa3oBaHUs, a IJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEP>KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

OO111ee yuCio0 YacoB, peKOMEHI0BAHHBIX ISl U3ydyeHus MateMatuku — 340 yacos:
B 10 xmacce — 170 yacoB (5 ywacoB B Hemenio), B 11 kmacce — 170 gacoB (5 wacos
B HEJICJIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUSA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIXXCHHC 06ytlaIOHII/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHLIX H IPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YIILTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHHs MaTeMaTUKH Ha YPOBHE CpPEIHEro 001ero oOpa3oBaHMs
y oOyuatoierocst Oyayt chopMupoBaHbl CIEAYIONUIUE TUYHOCTHBIE PE3YIbTaThl:

1) rpaskIaHCKOro BOCIIMTAHMS

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA OOYyYaroIerocss Kak aKTHBHOTO H
OTBETCTBCHHOTO YJICHA POCCHMCKOIO OOINECTBa, MPEICTABICHUE O MaTeMAaTHYCCKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBJICHUH, IPOIEAYP TPasKIaHCKOTO
o61ecTBa (BBIOOPHI, OIPOCHI U JIPYroe), YMEHHE B3aMMOJICHCTBOBATh C COLUATIBbHBIMU
WHCTUTYTAaMHU B COOTBETCTBHMHU C MX PYHKIUAMHU M Ha3HAYCHUEM;

2) IaTPHOTHYECKOTO BOCITUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TPaXKJAHCKOW HWJIEHTUYHOCTH,  YBa)KCHUS
K MNPOUUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMaTHKH, LIEHHOCTHOE OTHOILICHHE
K JOCTHKEHUSIM POCCHUHCKHX MAaTeMaTUKOB U POCCHUKMCKON MAaTEeMaTUYECKOW HIKOJIBI,
WCITIOJIb30BAHUE ITUX JIOCTUKEHUH B IPYTUX HAyKaX, TEXHOJIOTHUAX, CPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CcPOpMUPOBAHHOCTb
HPaBCTBEHHOI'O0 CO3HAHHUSA, AITHUYECKOTO IIOBEIEHUS, CBI3aHHOTO C MPAKTHYECKUM
INPUMEHEHUEM JOCTHKEHUW HAayKH U JESATEIBHOCTBIO YUEHOIO, OCO3HAHHUE JIMYHOIO
BKJIaJla B IOCTPOCHHE YCTOWYMBOTO Oy IyILIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PELIEHUN, PACCYKJIECHUW, BOCIPUUMYUBOCTH
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNATAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpecax
3I0pOBOTO0 M 0€30MacHOro ooOpas3a >KW3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH UM OTHbIXa,
peryispHas Guznueckas akTUBHOCTD), (U3MUECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIIbHOU IEATEIBHOCTBIO;

6) TPyA0BOr0 BOCTIMTAHUA:
TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYIOJIOOMS, HHTEPEC K Pa3IMnYHBIM
cepam npodecCHOHATBHON ASATEILHOCTH, CBSI3aHHBIM C MaTEMaTHKON U e
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NPWIOKEHUSIMA, yYMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccun
U pean30BBIBATh COOCTBCHHBIC »KU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH KH3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHUH MPAKTHYSCKUX 3a7ad MaTEMaTHYCCKOM
HaIPaBJICHHOCTH;

7) IKOJIOrHYECKOr0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh IKOJIOTUUECKON KYJIbTYpbl, IOHUMaHUE BIIMSHUS COLIMAIBHO-
HAKOHOMMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIMATBLHOM CPEIbl, OCOZHAHUE
1JI00aJbHOIO  XapaKkTepa JKOJOTHMYECKUX IMpOoOJieM, OpHEHTAIlMsd Ha TMpUMEHEHHUE
MaTeMaTHYECKUX 3HAHUN [JI1 peIICHHS 3a7ad B 0O0JIaCTH OKpY’KalolleW Cpebl,
IJIAHUPOBAHUE MOCTYIKOB M OLIEHKM X BO3MOXHBIX MOCIEACTBUM ISl OKPYXKAIOIIEH
Cpebl;

8) HEHHOCTN HAYYHOI'0O ITO3HaAHUSA:

C(l)OpMHpOBaHHOCTB MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPCMCHHOMY YPOBHIO
pa3sBUTHA HAYKH U O6H.I€CTB€HHOI>1 IMPAaKTHUKH, ITIOHUMAaHUC MaTeMaTHUYEeCKOM HAayKH KaK
C(bepbl YeJI0BEUECKOM ACATCIBHOCTH, 3TAIIOB e Pa3BUTHUA U 3HAYMMOCTHU HJISA PA3BUTHUA
OUBUWIN3allMK, OBJIAJCHHC A3BIKOM MATCMATHKHU H MaTE€MaTHUYECKOM KYHLTYPOﬁ
KaKk CpCIACTBOM IIO3HaHUs mupa, T'OTOBHOCTb OCYIICCTBIIATH IMPOCKTHYIO
N UCCJICAOBATCIILCKYIO ACATCIbHOCTD HHINBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTte ocBOSHUS IPOrpaMMBbI TT0 MaTEeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METaNpeAMETHBIE PE3yIbTaThl,
XapaKTEPHU3YIONIUECS OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATUBHBIMH  JICUCTBHSIMH W YHUBEPCAIbHBIMU
PETYISTUBHBIMU JACHUCTBUSMU.

Ilo3HaBaTeIbHbIe YHUBEPCAJIbHbIC Y4eOHbIe eHCTBUSA
ba3oBble Jjoruyeckme 1eMCTBUSA:

BBUSIBIISITh W XAapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPECIICHUS
MOHSATUM, YCTAaHABIWBATh CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTs1 0000IIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;

BOCIIPMHUMATh, HOPMYIHPOBATh U MPEOOPA30BBIBAThH CYKACHUS: YTBEPAUTEIHHBIC
U OTpULIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIINE, YCIOBHEIE;

BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOPEUMS
B (¢akrax, [aHHBIX, HAONIOJACHUSIX W YTBEPXKACHUSIX, TMpeiaraTb KpPUTCPUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JieaTh BBIBOJIBI C MCIIOIb30BAHNEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;
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MPOBOJIUTh CAMOCTOSTEIBLHO JIOKA3aTeIhCTBA MATEMATHYCCKUX YTBEPIKICHUM
(mpsiMble ¥ OT TPOTHUBHOTO), BBICTPAWBATh apPTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMPATH CIIOCOO pemieHus] yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
perieHus, BEHIOMPAaTh HAanOoJee MOIXO AN ¢ YIETOM CaMOCTOSITEIPHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBnle ucciaenoBarejabCcKHe 1eCTBUA.

UCIIOJIb30BaTh BONPOCHI KaK HCCJIEAOBATEIbCKUM HWHCTPYMEHT TIO3HAHUS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOpPEUHE, MPoOIeMy, YCTaHABIUBATh
HCKOMOE M JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, API'YMEHTHPOBATh CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHHUA, MpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh 0O0OOIEHHUS M BBIBOABI 110 pe3yjIbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB M OOOOIICHUI;

MPOTHO3UPOBATh BO3MOKHO€ pPa3BUTHUE TMPOLIECCA, a TAaKXKE BBIJBUTAThH
MPEIOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBJIATH J1e(DUUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOIPOC
U JJIA peuieHus 3a/1auu;

BbIOMpaTh HH(OPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPNPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (Hopm
IIPE/ICTABIICHHUS];

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iuuHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAJA&KHOCTh MH(GOPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeHCTBUSA:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYXICHHUS B COOTBETCTBUM C YCIOBHSIMHU
U 1EJISIMU OOIIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PelIeHUs 3a1adi, KOMMEHTHPOBAThH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJile OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBI, pelIaeMOl 3aJlayu, BBICKA3bIBATh WJICH, HAIICIICHHBIC Ha IOWCK pEIICHUS,
COTOCTAaBIISATh CBOM CYXJEHUS C CYXICHUSMU JPYTMX YYaCTHUKOB JIMAJIOTA,
OoOHapy>KHUBaTh Pa3Indue M CXOJACTBO TMO3HIIHMI, B KOPPEKTHOH dopme popmymupoBaTh
pa3HOTIacHsl, CBOU BO3PAKCHUS;

NPEICTABIATh PE3YyJbTaThl PEIICHUs 3a7add, SKCICPUMEHTa, HCCISIOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BHIOWpaTh (opmMaT BBICTYIUICHHS C YYE€TOM 3aj1a4
NPE3eHTAINN U OCOOCHHOCTEN ayAUTOPHH.
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Pery.]'lﬂTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble IlCﬁCTBI’Iﬂ
Camoopranusanms:

COCTaBJIATS ILJIaH, AJITOPUTM PELLEHUS 33]1a4l, BEIOUpaTh CIOCO0 PEIIEHUs C YUYETOM
UMEIOIIUXCA PECypCcoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YUETOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOUMOHATbHBII HHTEJJIEKT:

BJIaJICTh HAaBBIKAMHU IO3HABATENILHON pPEQIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUN W MBICIUTENBHBIX MPOIECCOB, WX PE3ylbTaTOB, BIAACTh CIIOCOOAMH
CaMOMPOBEPKHU, CAaMOKOHTPOJIS Tpollecca M pe3ylibTara pelIeHUusT MaTeMaTHU4eCcKOou
3a/1a4u;

NPEeNBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IPU pEUICHUW 3ajayd,
BHOCHUTh KOPPEKTHBBI B JCSATEIHPHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, TAaHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJIbTaTa IEIU M YCIOBUSIM, OOBSICHATH MPUUMHBI
TOCTIKEHUS WA HEJOCTIKEHUS PE3yJIbTATOB JISATEILHOCTH, HAXOIUTh OITHOKY, 1aBaTh
OILICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsI 1eITEJIBHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYAILHON pabOThI
Opy  pEHIeHHH Yy4eOHBbIX 3ajay, NPUHUMATh I1I€JIb COBMECTHOM JEeSTEIbHOCTH,
IUIAHUPOBATh OPTAaHMU3AIMI0 COBMECTHOM pabOTBI, pacupeneisaTh BUIbI padoT,
JIOTOBApUBAThCA, OOCYX JaTh MPOIECC U pe3ysabTaT padboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpynmoBbiX ¢opmax paboTel (0OCykIeHus, OOMEH MHEHHI,
«MO3TOBBIE MITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh PabOThI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/la B OOIINIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM yUYACTHUKAMHU B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMblI IO MaTeMaThke Ha 0a30BOM
YPOBHE Ha YPOBHE CpeJIHEro 0011ero o0pa3oBaHus MPECTaBIEHBI 110 rojgaM 00y4YeHus
B paMKaX OTJENbHBIX yU4eOHBIX KYpCOB B COOTBETCTBYIOIIMX pasjeiiaX MpOrpaMMbl
10 MAaTEMATHKE.
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OEJAEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

INOACHUTEJIBHAA 3AIITMCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHaU3a» SABJISIETCS OJHUM
U3 HanOoJiee 3HAYMMBIX B IporpamMme CpeAaHero o6iiero oOpa3oBaHMs, MOCKOJbBKY,
C OJHOW CTOPOHBI, OH 00ECIEYMBACT WHCTPYMEHTAIbHYIO 0a3y AN U3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYroil CTOPOHBI, (QOPMUPYET JIOTHUUYECKOE
U a0CTpakTHOE MBIIUICHUE OOYYalolUXCs Ha YpPOBHE, HEOOXOAMMOM JJIsi OCBOCHUS
y4eOHBIX KypcOB MH(POPMATHKHU, OOIIECTBO3ZHAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax
y4yeOHOro Kypca «AjireOpa M Hauyaja MaTeMaTHYECKOTO aHaiu3a» oOydyaroluecs
OBJIaJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpasi pOpMyJIMpyeT CBOU
JOCTHKEHHSI B MaTEMaTUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl ¥ Hauajl MaTEMaTHYECKOTO aHAJIN3a 3aKJIabIBAET OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3MKH, XHUMHH, OWOJIOTUH, TOHHUMAHHUS
OCHOBHBIX  TEHJCHLMA JKOHOMUKM M  OOLIECTBEHHOW  U3HHU, IO3BOJIAET
OpUEHTHPOBATbCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XM3HH. B TOXe Bpemsl OBIJlajieHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMH MaTEMaTHUYECKMMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHS,
UCIOJb30BaTh 0000IEHNE U KOHKpETHU3allhio, aOCTparupoBaHUE M aHAJIOTHUIO,
(opMupyeT KpeaTUBHOE U KPUTUYECKOE MBILIUIEHHE. B X0/1€ n3yuenus anreOpbl 1 Havas

MaTeMaTUYECKOT0 aHaIN3a Ha YPOBHE CPEITHEro O0IIero oopa3oBaHusi 00yJaroniuecs
MOJTy4at0T HOBBIN OMBIT PEHICHUs MPUKIAIHBIX 3a7a4, CAMOCTOSITEIbHOTO MOCTPOCHHUS

MaTEMaTUYECKUX MOJIENIEH pealbHbIX CUTYallMi U UHTEPNPETALUU MOTYyYEHHbIX
pEelIeHH, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HayKe U B UCKYCCTBE, C BBIJAIOIIMMHCS MaTEMaTHUECKUMU OTKPBITUSMH U UX aBTOPAMHU.

VYyeOHbli Kypc anredpbl 1 Havyajl MaTEMaTHYECKOTo aHaiu3a o0Jaaaet
3HAYUTENIbHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIM peau3yeTcsl Kak uyepes
y4eOHbII MaTepHall, CIOCOOCTBYIOINUNA (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TAK
1 yepe3 crnenuduky ydeOHOl JesTebHOCTH, TPeOyroed caMOCTOsITEIbHOCTH,
aKKypaTHOCTH, MPOJIOJKUTEIBHON KOHIICHTPAIU BHUMAHUS U OTBETCTBEHHOCTH

3a MOJIyYEHHBIN PE3yJIbTAaT.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTeMaTHYEeCKOTO aHalu3a
JICKUT IEATEIbHOCTHBIA MPUHIUIT 00YUYESHUSI.

B cTpykType nporpammsl no ajnreOpe 1 HayaiaMm aHaJIu3a BbIACTSIOTCS CeIyIOIIne
coJiepKaTelIbHO-MeToiuYecKre JUHUM: «Yucna W BeUUCHCHUS», «DyHKIMM U
rpadukn», «YpaBHEHUS W HEpaBEHCTBa», «Hadama wmaTeMaTHYeCKOTO aHaln3ay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATEIbHO-METOAUYECKUE JINHUU
M3y4aloTCs Ha MPOTSHKEHUH JIBYX JIeT OOy4YeHHsI Ha YpOBHE CPEIHEro OOIIero
o0pa30oBaHusl, €CTECTBEHHO JIOMOJIHAS APYT JIpyra U MOCTENEHHO HACHIIIASICh HOBBIMU
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TeMaMHu U pasnenamu. JlaHHBIM yuyeOHbIN Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJBKY
oOBeuHSIET B cebe cojepKaHWe HECKOJIbKUX MaTEeMaTUYECKUX IUCLMIUIMH: anredpa,
TPUTOHOMETPHS, MAaTEMATUUECKUIN aHAJIU3, TEOPUSI MHOXKECTB U Apyrue. Ilo mepe toro
Kak oOydJarolmuecs OBIaJEeBAlOT BCE Oojiee IUPOKUM MaTEeMaTHYECKUM allaparom,
y HHUX T[OCIEA0BAaTEeIbHO (QOPMHUPYETCSI U COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJENb pPEATbHOM CHUTyallMd, NPUMEHSITh 3HAHMS, IMOJYyYECHHbIE
B yueOHOM Kypce «Anredpa W Hadajga MaTEeMaTHMYECKOTO aHalIM3ay, IS pPElIeHUs
CaMOCTOATENbHO  CHOPMYJTMPOBAHHOM  MaTEeMaTHYECKOM  3ajayd, a  3aTeM
MHTEPHPETUPOBATH MOJIYYCHHBIN PE3YNIbTAT.

ConepxarenpHO-MeTOANYECKAsT JUHUA «Yucna ¢ BBIYMCICHUS) 3aBEPIIACT
¢bopMUpOBaHHE HABBIKOB HCIIOJNB30BAHUSA JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha ypOBHE OCHOBHOTO obmiero obOpaszoBanus. Ha ypoBHe cpeanero ooOiiero
oOpa3oBaHMs 0c000€ BHUMaHueE yaenseTcs (GOpMUPOBAHUIO MPOYHBIX BEIUNCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d MCHOJb30BaHUE pa3idUYHbIX (OPM  3aluch
JEUCTBUTEIBHOTO YUCIIA, YMEHHE PAlMOHAIBHO BBIIOJIHATH ACUCTBUSA C HUMH, J1€JIaTh
IOPUKHUIKY, OLIEHUBATh pe3yibTar. OOydaroniyecs MmojydaroT HaBBIKA MPUOIHKEHHBIX
BBIYUCJICHU, BBIMIOJHEHUS JEHCTBUI C YUCIaMU, 3alIMCAHHBIMU B CTaHAAPTHOU opMme,
VCITOJIB30BAHUSI MAaTEMAaTHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUN.

ConepxxarenbHass  JUHUS ~ «YpaBHEHHS WM HEPABEHCTBA»  PEaM3yeTCs
Ha MPOTSHKEHUU BCEro 00yUYeHHsl Ha YPOBHE CPEHEro OOIIEero 00pa30BaHuUs, TOCKOJIbKY
B KaXJOM pa3fesie IpOorpaMMbl MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3ajad.
OOyyaroiuecs: OBJIaI€BAIOT PA3IUYHBIMU METOAAMH PEIICHUS LEJIbIX, pallMOHAIbHBIX,
UPpPalMOHAIBHBIX, TOKA3aTEbHBIX, JOrapu(PMUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U uX cucteM. [lomydyeHHble yMEHHUs UCHIONB3YIOTCS PU UCCIIEA0BAHUN (DYHKIMIA
C TOMOILIBIO NPOU3BOJHOM, PEHICHHHM NPHUKIAJHBIX 3a]ad W 3a/ad Ha HAXOXKIECHUE
HauOONbIIMX M HAUMEHBIIUX 3HAaYeHUH (QyHKkuuu. JlaHHas coxep)kareibHas JMHUA
BKJIIOYAET B ceOsl Takke (GOpMHUPOBAHME YMEHHI BBINOJHATH PACUETHI MO (Popmyiiam,
npeoOpa3oBaHusl LIETbIX, PALMOHAIBHBIX, WPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHHM, a TakXKe BBIPAXXEHH, colepKalllux CTerneHu u Jiorapudmsl. braromaps
U3YYEHHUIO  anre0pandyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUS 00yJarommxcs, GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PAaCCyXKJI€HUW, pabOThl C CUMBOJIBHBIMH (OpMaMH, MPEACTABICHHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. AJredpa npezjiaraer
3 peKTUBHBIE HHCTPYMEHTHI AJIsl peILICHHsI MPAKTUYECKHUX U €CTECTBEHHO-HAYYHBIX 337134,
HAIJIAIHO IEMOHCTPUPYET CBOU BO3BMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTonnYecKass JUHUSA «DyHKIMM U TpaduKuU»  TECHO
neperyieTaeTcs ¢ IpyruMH JIMHUSMHU y4eOHOTo Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIEAOBATENBHOCTh  W3Y4YEHUs  Marepuana. M3ydeHue  CTENEeHHOW,
MOKAa3aTeJIbHON, JTOTapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIHMMA, UX CBONCTB U
rpadMKoB, HCHOJb30BaHUE (YHKUMN 1O peHieHus 3agad U3 JApYyrux yueOHBIX
IIPEIMETOB U PEAIBHOM KU3HHU TECHO CBSI3aHO KAK C MaTEMAaTUYECKUM aHAIN30M, TaK U
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C peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMAaHUE YACIAETCS
(GbOopMHUPOBAHUIO YMEHHSI BbIpaxaTh (POpMyJiaMy 3aBUCUMOCTH MEXKY Pa3INuHbIMU
BEJIMYMHAMU, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Martepuan
COJIEP>KaTENbHOM JIMHUY HAIEJICH Ha Pa3BUTHE YMEHUHN U HaBBIKOB, MMO3BOJISIOIINX
BBIpaXaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B Pa3TUYHON (opMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocoO0CTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
CopepxarenpHass suHua «Hagama wmarematndyeckoro aHanmusa» TMO3BOJSET
CYUIECTBEHHO PaCIIMPHUTh KPYr KaKk MaTeMaTHUYECKHUX, TaK M MPUKIATHBIX 3a7ad,
JOCTYMHBIX 00YYaIOUIMMCs, Y KOTOPBIX MOSIBISETCA BO3MOXKHOCTb MCCIIEI0BATh U
CTpOUTH Tpaduku (YHKIHM, OMpPEensaTh WX HauOOJbIINEe W HAUMEHbBIINE 3HAUCHUS,
BBIUUCIIATh IUIOMAAN (QUIyp U OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHUS
nporeccoB. CozeprkaTenbHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHS
MaTEeMaTHYECKUX MOJENIed PeanbHBbIX CUTYallHi, HAaXOXJACHUS HAWIYUIIEero PEIIeHUs
B TPUKIATHBIX, B TOM YHCII€ COLMAIbHO-d)KOHOMUYECKUX, 3aadax.3HaKOMCTBO
C OCHOBaMH MAaTE€MaTHYECKOTO aHalnh3a CIOCOOCTBYET pPAa3BUTHIO aOCTPaKTHOTO,
(GOopManbHO-IOTHYECKOTO M KPEAaTUBHOTO MBIIIICHHUS, (OPMUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEMaTHUKH B HAayKe, TEXHHKE M MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOMIMXCS Pe3yibTaTax, MOJTYYCHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxatenpHO-MeTOIMYECKasT JHUHUA «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA YJIEMEHTaM TEOPUH MHOXKECTB. TEOpEeTUKO-MHOKECTBECHHBIE MPEACTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJRHOM MaTeMaTHMKH W TpeiaraloT Hambosee
YHHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIONINNA BCE pa3felibl MaTeMAaTHKU U €€ MPHIOKECHUH,
OHU CBSI3BIBAIOT pa3HbIE MaTeMaTHUECKHWE IUCIHUIUIMHBI B enuHoe 1enoe. [loatomy
BaYKHO J1aTh BO3MOKHOCTh 00YyJaroIIeMycsi IOHUMaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOW MaTEeMaTHKH U MCIIOIh30BaTh €T0 IS BRIPAKEHUSI CBOMX MBICTICH.

B y4ueOHOM Kypce «Anrebpa n Hayaia MaTeMaTHIECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMAaTHUYECKOTO MOJICITMPOBAHMS, KOTOPBIE MPHU3BaHbI C(HOPMHUPOBATH
HABBIKU TIOCTPOCHHUS MOJETECH peanbHBIX CUTyallud, HCCIENOBAHUS OSTHUX MOenei
C TOMOIIBI0 ammapara aireOppl W MaTeMAaTUYECKOTO aHajin3a M WHTEpIpeTaIuu
MOJyYEHHBIX pPE3yJabTaTOB. TakWe 3aJaHus BIUICTEHHl B KaXKIbIM M3 pPa3eloB
IpOrpaMMBbl, TOCKOJBKY BECh MaTepual Yy4eOHOTO Kypca IIUPOKO HCIHOJIB3YETCs
JUIS pellleHus] TPUKIAAHBIX 3amad. [Ipu permieHun peanbHbIX NPAaKTHUECKUX 33134
oOyuJaroluecs: pa3BUBAIOT HAOIIOJATEIEHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, WCIOJB30BaTh aHAJOTHIO, O0000IaTh ©W KOHKPETU3MPOBAThH
npobiieMy. JlesTensHOCTh TT0 (DOPMHUPOBAHHMIO HABBHIKOB PEUICHHS MPHUKIAIHBIX 3a7ad
OpraHu3yeTCsl B TMPOIeCCe M3YYCHHS BCEX TeM ydeOHOro Kypca «Ajirebpa u Havana
MaTEeMaTHYECKOTO aHaTTN3a.

OO611ee YnCI0 YacoB, PEKOMEHIOBAHHBIX JIs1 U3YUYEHUs1 yUeOHOTo Kypca «Anredpa
¥ Havaja MaTeMaTtudeckoro aHaiauza», — 170 dacoB: B 10 kmacce — 68 yacoB (2 4aca
B Henenmo), B 11 kiacce —102 vaca (3 yaca B Hesiedio).
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COAEPKAHUE OBYUEHUSA

10 KJIACC
Yucia 4 BbIYUCTEHUS

Panmonanehpie uucna. OOBIKHOBEHHbIE U JECATHYHbIE JpOOH, IPOLIEHTHI,
OeCKOHEUYHBIEC TIEpUOANYECKUE ApoOH. AprpMETHUECKUE ONEepallii C pallMOHATIBHBIMU
quclIaMy, IPeo0pa30BaHMsl YUCIIOBBIX BhIpakeHUU. [IpuMeHenue n1pobeil 1 mpoueHToB
JUISL pEIICHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMUHbIX OTpaciiell 3HaHUN U pealbHOM JKU3HU.

JeiicTBuTenpHble  4Mcia.  PanuoHanpHble W MpPpAlMOHAIbHBIE  YHCIA.
ApudmeTrnueckne omepanuu ¢ JIGHCTBUTENbHBIMH  yHuciaMu. [IpubnmxEHHbie
BBIUMCIIEHMS], IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BBIYMCICHUH.

Crenenp ¢ nenbiM nokazateneM. CtanaapTHas Gopma 3alucH JEHCTBUTEIBHOTO
yucna. Hcnonp3oBaHue mNOAXOAAIIE (QOpMBI 3amuch  JEHCTBUTEIBHBIX YHCEIN
JUISL PEIICHUs IPAKTUUECKUX 3aa4 U IPECTABICHUS JaHHbIX.

ApudmeTrueckuil KOpeHb HaTypajlbHOU cTeneHu. JlefcTBus ¢ apupMeTHIECKUMHU
KOPHSIMHM HAaTypaJbHOU CTENECHH.

CuHyC, KOCMHYC M TaHIT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHT€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOPA30BAHMSL.

[IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUs. HepaBeHCTBO, perieHrne HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPaBHEHUHN 1 HEPABEHCTB.

Pemenune nppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemenue TpuroHOMETPUUECKUX YPABHEHH.

[IpuMeHeHne ypaBHEHNI M HEPABEHCTB K PELIEHUIO MATEMATUYECKUX 3a7a4 1 3a71a4
U3 Pa3IUYHBIX 00JaCTel HAYKU U peabHOM KU3HHU.

DOyHKUMHU U TPAPUKH

Oynkiys, cnocoosl 3aganus pynkiuu. ['padux Pynkmuu. BzaumuHo obOpaTHbie
(GyHKUIHU.

OO6nacth omnpeaesneHuss U MHOXKECTBO 3HaueHwi (ynkuuu. Hymu dyHkumm.
[IpomexxyTku 3HaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (PYHKIIUU.

Crenennas (pyHKUHMS ¢ HATYpaJbHBIM U IIEJIbIM MOKa3arteneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTETICHH.

TpuronomeTrpudeckasi OKpy>KHOCTb, ONIPEIEICHUE TPUTOHOMETPUUECKUX (DYHKIIUH
YHUCJIOBOI'O apryMEHTA.

Hauajia MaTeMaTH4eCKOro aHAJIN3Aa
ITocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS ITOCIEIOBAaTEIbHOCTEH. MOHOTOHHBIE
IMOCJIEIOBATEIILHOCTH.
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ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccusa. Cymma O€CKOHEYHO YOBIBAIOLIEH TIeOMETpUYECKOn
nporpeccun. @opmyiia CI0KHBIX MPOLIEHTOB. Mcnoib30BaHKe NPOrpeCcCuu AJI PELICHHUS
peanbHbIX 33]1a4 NPUKIAJTHOIO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoecTBO, omnepauuu Haj MHOXecTBamu. Jlumarpammel  Oitnepa—BeHHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO —armapara Uil OIKMCAHWsS  PeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]1a4 U3 IPYTUX yUSOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yuci1a 1 BBIYUCTICHUA
Harypanbnubie u nensie uncna. [Ipu3Haku AeNMMOCTH LENBIX YHACEIL.
Crenenb ¢ pallMOHAIBHBIM NIOKa3aresneM. CBOKWCTBA CTEIIEHH.
Jlorapudm uncna. JlecaTuuHble U HaTypajibHbIE JOTapHU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BEIPAKEHUM, COJIEPKAIIUX JTOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COJEPKAIIUMX CTENEHH C  PAIMOHAIBHBIM
MOKa3aTeJIEM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTRA.

Cucrembl JTUHEHHBIX ypaBHEHUM. PelieHne MpuUKIaIHBIX 3a7a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHHM.

CucTeMbl 1 COBOKYTHOCTH PALIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeHeHue ypaBHEHHM, CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX
3a/lay ¥ 3a71a4 U3 pa3IMYHbIX 00JIacTel HAyKU U PEaIbHOM KU3HH.

DOyHKUMHU U TPAPUKH

Oyukuus. [lepuonnueckue ¢QyHkuuu. [IpomMexyTkM MOHOTOHHOCTH (DYHKIUH.
MakcumyMmbl 1 MUHUMYMBI (pyHKIIMU. Hanbosblee 1 HauMeHblliee 3HauyeHue (QyHKINH
Ha IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIINH, UX CBOMCTBA U TPAPUKHU.

[lokazatenbHass u JjorapudmMuyeckass (QyHKIMU, HX CBOMCTBA M rpaduKH.

Hcnonb3oBanue rpadukoB GyHKUUN 17151 pEIICHUS] YPaBHEHUN U TUHEHHBIX CUCTEM.

Hcnonp3oBanne rpadukoB (yHKUMNA A8 HUCCIENOBaHHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHKAIOT MpU pEHICHUH 3a7ad M3 JPYrHuX Y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HHU.

Hayajia MaTeMaTH4eCKOro aHAJIM3a
HenpepeiBable (yHKIMA. MeToa WHTEpBaloOB MJisI pEUICHHs HEPaBEHCTB.
[IpousBoanas pyHkuuu. 'eomerprueckuii U GU3NUECKUN CMBICT POU3BOTHOM.
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[IpousBoaubie 3eMeHTapHBIX QYHKINI. DOpMyIbl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (DYyHKIHI.

[IpumeHeHne TPOU3BOJHOW K MCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoskaenne HanOobIIero 1 HAMMEHBIIETO 3HAaYeHHST (PYHKIIMU Ha OTPE3Ke.

[IprMenenne mpon3BOIHOM U1 HAXO0KACHUSA HAMITYYIIETO PEIIECHUS] B TPUKJIIAIHBIX
3aa4ax, JIsl ONMpeIesIeHNs CKOPOCTH MPOoLiecca, 3a1aHHOTO (popMynoit i rpadukoMm.

ITepBooGpaznas. Tabauiia nepBooOpa3HBIX.

WuTerpan, ero reomeTpudeckuii 1 GU3NYECKU CMBICI. Bpruucienue uHTerpaia
no opmyne Hetotona—JleliGuua.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy o0ydenns B 10 ki1acce oOy9aroniuiicss MOJIYIHUT CICTYIOIINE MPEIMETHBIC
PE3YIIbTATHI:

Yucjia v BIYUCIEHUS

OTIEpUPOBATH MOHATHAMU: PAIIMOHATBHOE U JCHCTBUTEIIHHOE YHCII0, OOBIKHOBEHHAS
U JICCATUYHAS P00, TPOILICHTHI;

BBITIOJTHATH apU(METUUECKHUE OMEPalliU C PAIMOHAIBHBIMU U JACHCTBUTEIHHBIMA
YUCIIaMU;

BBITIOJIHATH TPUOJIMKEHHBIC BIYUCIICHHUS, UCTIONB3YsI MPABUIIA OKPYTJICHHUS, JIeNaTh
MIPUKUIKY B OIIEHKY pe3yJIbTaTa BEIYMCIICHHM;

OTepUpPOBaTh TMOHSATUSMU: CTENEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3aMMCH  JIEUCTBUTEIBLHOTO YHCIA, KOPEHb HATypajdbHOM CTENEeHH, HCIOJIb30BaTh
MOIXOIAIIYI0 POPMY 3aIMCH TEUCTBUTEIBHBIX YUCET JIJISl PEIICHUS PAKTUYECKUX 3a/1a4
U TIPE/ICTABIICHUS JIaHHBIX;

OTepUPOBaTh TOHATUSIMHU: CHHYC, KOCHHYC M TaHI'€HC MPOU3BOJBLHOIO Yria,
UCIIOJI30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIUU.

YpaBHeHUS U HEPABEHCTBA:

ONIEpUPOBATH  IOHATUAMHU: TOXKACCTBO, YpPaBHEHHE, HEPABEHCTBO, ILIEJNOE,
palMoOHaIbHOE, HppaLMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUUYECKOE
YpPaBHEHHUE;

BBIMIOJIHATH MPE0OpPa30BaHUsI TPUTOHOMETPUUYECKUX BBIPAKEHUW U pellaTh
TPUTOHOMETPUYECKUE YPABHEHHUS;

BBITIOJIHATh  MpeoOpa3oBaHUsl LENbIX, PAUUOHATIBHBIX M HPPaLMOHAIBHBIX
BBIPDQKEHUN M pPEIIaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX W HPPalMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UI PELICHUS MAaTEMaTUYECKUX 3a7ad U
3aJlay U3 pa3auvHbIX 001acTel HAyKU U peaabHOM KU3HU;

MOJIETTUPOBATh pealibHble CUTYallMu Ha SI3bIKE ajreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBUIO 3aJayd, HCCIEI0BaTh IOCTPOCHHBIE MOJEIU
C UCIIOJIb30BAHMEM alllapara ajareopsl.
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DYyHKUMM U TPpaPUKH:

ONEpUPOBATh MOHATHAMM: (YHKLUSA, CIHOCOOBI 3ahaHus (QYHKIUM, O01acTh
OIIpE/IENICHUS U MHOKECTBO 3HaUEHUIN QyHKIUH, rpaduK QyHKIMH, B3aUMHO OOpaTHBIE
byHKIUY;

ONEpUPOBATh TMOHATUAMHU: YETHOCTh M HEUYETHOCTh (YHKIUM, HYIM (YyHKLHUH,
IIPOMEXYTKHN 3HAKOIIOCTOSIHCTBA,

UCIOJIb30BaTh rpapUKU PYHKIMM JUI pEeLLICHUs] ypaBHEHUI;

CTPOUTh M YHUTaTh Tpaduku JITUHEHHOW (YHKIMHM, KBagpaTUIHOW (PyHKIHUH,
CTENIEHHOHN (PYHKIIMH C LEJIbIM [10Ka3aTeJIEM;

MCIOJNIb30BaTh Tpaduku (QYHKIIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PELIEHUM 33Ja4 U3 JPYTUX YYEOHBIX MPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
dbopMynaMu 3aBUCUMOCTH MEXKIY BEIUYUHAMM.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEIBHOCTh,  apupMeTHdecKas |
reOMETpPUYECKast MPOTPECCUU;

OTICpUPOBATH MOHATUSAMHU: OECKOHEYHO yOBIBAIOIIAS TEOMETPUICCKAS MPOTPECCHS,
cymMMa OECKOHEUHO YOBIBAIOIIEH reOMETPUUECKON MPOTrPECCUu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IUYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH W TPOTPECCHM I pelieHUs
peanbHBIX 33]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
OIIEpUPOBATH MOHATUSAMM: MHOXECTBO, OTIEpALIMU HAJl MHOKECTBAMU;
HCMOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN almapar IJig ONHUCAHUS PEATbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX yIeOHBIX IIPEAMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

K xoniry oOyuenus B 11 kiiacce oOy4aroniuiicss MOJIy4IHT CIETYIOIINE MPEIMETHBIC
pe3yabTaThI:

YucJia ¥ BbIYHCTICHUA:

OIEpUPOBATH MOHATHUAMHU: HATYpPaJIbHOE, IEJI0€ YHUCJIO, UCMHOJIb30BATh MPHU3HAKH
JIEJIMMOCTH 1EJIBIX YHCEJ, PA3JIOKEHUE YKMCIIa HAa MPOCTHIC MHOXUTEIU JJI1 PEIICHUS
3ajJ1a4;

OIIEpUPOBATH MTOHITHUEM: CTEICHD C PALIMOHAIBHBIM ITOKA3ATEIIEM;

OTNIepUpPOBaTh TMOHATUSAMU: JioTapudM YHCIA, JECITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSATh CBOMCTBA CTEMEHU JUIsl MPeoOpa3oBaHUsI BHIPAKECHUM, OTIEPUPOBATH
MOHATUSAMU: TIOKa3aTeJIbHOEC YPaBHEHHWE W HEPABEHCTBO, pPEIIaTh OCHOBHBIE THIIBI
ITOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB;

BBITIOJIHSATH MPE0Opa30BaHUs BRIPAKEHUMN, COIEPKAIIMX JTOTapU(PMBbI, OIEPHUPOBATH
MOHATUSIMU: JIOTApU(PMUUECKOE YpaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBLIE THIIBI
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Jorapu(MUYECKNX YPAaBHCHHUIN U HEPABEHCTB;

HaXOJIUTh PELICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHSATHUSIMU: CHCTEMA JIMHEHMHBIX YPAaBHEHHU U €€ pelIeHue,
MCIOJIb30BaTh CUCTEMY JINHEWHBIX YPABHEHHUM JJIs1 PEIICHUS] TPAKTUYECKUX 3314,

HAXOJWUTh PEHIEHUS] NPOCTEUIINX CUCTEM M COBOKYINHOCTEW palMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB;

MOJIENTUPOBAaTh peaibHbIe CUTYallUd Ha A3BIKE alreOpbl, COCTABISTH BBIPAKECHHUS,
YpaBHEHMS, HEPABEHCTBA U CUCTEMBI I10 YCJIOBHIO 3aJlay, UCCIEI0BATh TOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM alllapaTa ajreopsbl.

DYyHKUMH U TPAPUKH:

OTepUPOBATh MOHATUAMHU: MTepUOIUYECKast (QYHKIIMS, TPOMEXKYTKH MOHOTOHHOCTH
GyHKUIMHU, TOYKH HJKCTpeMyMma (YHKIMHM, HauWOOJIblliee W HauMEHbIee 3HAYCHUS
GyHKIUA HA TIPOMEXKYTKE, MCIOIB30BaTh WX JJIsi UCCIEeNOBaHUS (DYHKIIMH, 3aJaHHOU
rpadukom;

OMepUpoBaTh  MOHATUAMH: TpaduKu  TOKA3aTeNbHOM,  JorapupMUuecKou
U TPUTOHOMETpUYECKUX (YHKIMM, M300pakaTh MX HA KOOPJUHATHOM IUIOCKOCTH H
VCIIOJIB30BaTh JJIsl PEILICHUSI YPAaBHCHUN U HEPABEHCTB;

U300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH TpaduKh JHUHEHHBIX YpaBHEHUU
Y UCTIOJIb30BaTh UX JIJISl PEIICHUSI CUCTEMBI IMHENHBIX YPABHECHUM;

UCIOJIb30BaTh Tpaduku GYyHKIUN ISl UCCIEOBAHUS TIPOLIECCOB U 3aBUCUMOCTEH
U3 IPyTUX YYEOHBIX TUCHUIIINH.

Hayaja maTeMaTH4€CKOro aHAJIM3Aa:

OTNIEpUPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIUS, NOpou3BoAHAs (GYHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUECKUI M (PU3MUECKH CMBICT TPOU3BOJHON JJIsi pEIICHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIMMA, BBIUUCIATH TMPOU3BOHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITUH;

UCIOJIb30BaTh MPOU3BOAHYIO [IJIsi HUCCJIENOBaHMS (YHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBbI, IPUMEHSTh PE3YJIbTaThl UCCIIEAOBAHUS K TOCTPOECHUIO TPaUKOB;

UCIIOJIb30BaTh  IPOM3BOJHYK JUISI  HAXOXKJICHUS  HAWJIYUILIErO  pPELICHUs
B IIPUKJIAJIHBIX, B TOM YHUCJIE COUAIBHO-DKOHOMUYECKUX, 33/1a4aX;

OTIEpUPOBATh MOHATUAMU: IEPBOOOpA3HAsl U UHTETpaJl, IOHUMAaTh T€OMETPUUECKUN
U (DU3UYECKUN CMBICI MHTErpasia;

HaxOJIUTh TIEPBOOOpPA3HBIC DIEMEHTAPHBIX (YHKIHM, BBIYUCIATH WHTETPaj
o ¢popmyne Herorona—JleliOnuna;

peliar TPHUKIAgHBIE 3a7adyd, B TOM YHUCIE COLMAJIbHO-3KOHOMUYECKOIO |
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUIECKOTO aHaJTU3a.
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10 KJIACC
HaumenoBanue paznena  |[KonudecTBo OcHoOBHOE coepKaHne OCHOBHBIE BUJIbI JEATEIBHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs
MHOKecTBa paliOHAIBHBIX 14 MHoO»xecTBO, onepanuu Hcnonb3oBaTh TEOPETUKO-

Y JEUCTBUTENBHBIX YNCEIL.
PanmonanbsHble ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOXKecTBaMu. Jluarpammebl
Ditnepa—BenHa.

Partmonanshubie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC IPOOU, TPOIICHTHI,
OECKOHEYHBIE TIEPUOUIECKUE APOOH.
Apudmernueckue onepanuu

C palMoOHaIbLHBIMU YUCJIaAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUSI MPUKITIAHBIX
3a71a4 U3 Pa3IM4YHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIEC YUCIIA.
PartmonanpHbie ¥ MppallMOHAJIbHBIC
yucaa. ApupMeTruuecKkue orneparuu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHHUS, TTPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OLICHKA
pe3yJbTaTa BIYUCICHH.

MHOKECTBEHHBII anmapar

JUJIS1 OMCAHUA X014 PEUICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKE
peabHBIX MPOILIECCOB U SIBJICHUH,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBarb NOHATUAMM:
palMOHAIILHOE YHCIIO, NEHCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAS APO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
Omepalyy ¢ palMOHAIBHBIMU U
JIEWCTBUTEIBHBIMU YUCIIAMU;
MPUOIKEHHBIE BEIYUCIICHMUS,
UCIIOJIb3Y MPABUIIA OKPYTIICHHUS.
JleJ1aTh NPUKHUIKY U OLIEHKY
pe3ynbTaTa BBIYMCICHUN.
OnepupoBarh NOHATHSIMM:
TOIECTBO, YPABHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKAECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pereHue
HepaBeHCTBa. MeTo1 HHTEPBAJIOB.
Pemienue nensix u JpoOHO-
paloHaIbHBIX YPAaBHEHUH U
HEPAaBEHCTB

11€JIO€ ¥ PAIMOHAJIBHOE YPaBHEHHUE,
HEPABEHCTBO.

BoInoJHATH Mpeodpa3oBaHus 1IEIbIX
Y PallMOHAJIBHBIX BBIPAKCHUMU.
PemiaTh OCHOBHBIC THIIBI LIEJIBIX
HMppaloOHAIbHBIX YPABHCHUN U
HEPABCHCTB.

IIpuMeHATH paluoOHaIbHbIC
YPaBHEHHUS U HEPABEHCTBA

JUIS PEIICHUST MAaTEMATUYECKUX 33/1a4
Y 33J1a4 U3 Pa3IMuHbIX 0071acTel HayKu
Y pE€ajbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHK1MSA, CIOCOObI 3a1aHus (PYHKITUU.
B3aumuo oOpaTtHbie pyHkuuu. ['padux
GyHKUIHUU.

OO6nacTp onpesenaeHus 1 MHOKECTBO
3HaueHui Gpyukiuu. Hymu ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YETHbie 1 HEYETHBIE QYHKITUH.
CreneHb ¢ LEIBIM ITOKA3aTeIIeM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosuiei opMsl
3aIMCH JICUCTBUTEIILHBIX YHCEIT

JUIS1 pEILICHUS PAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OmnepupoBath NOHATHAMM: QYHKLIHUS,
criocoObI 3a1aHus (PyHKIINN, B3aUMHO
oOpatHble YHKIMH, 00JIaCTh
OTIpe/IeTICHUS] 1 MHOXKECTBO 3HAYCHUI
bynkuun, rpaguk GyHKIMH; YETHOCTh
U HEYETHOCTh (DYHKIIMH, HYJIH
GYHKIIAA, TPOMEKYTKH
3HAKOIIOCTOSHCTBA.

BoinosHsaTh npeodpa3oBaHus
CTETICHEH C IIeJIbIM MOKa3aTeeM.
Hcnonp30BaTh CTaHAapTHYIO POpMy
3aIlMCH JECUCTBUTEIILHOTO YHCIIA.
®opMyIUpPOBaATH

U WLTKCTPUPOBATH Tpaduyuecku

20




denepanibHas padbouas mporpamma | Marematuka. 10—11 kimaccel (6a30BbIi YpOBEHB)

CrenenHast GyHKITUS C HATYPaTbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTEMIEHHON (PYHKITHH.
Bripaxars popMys1aMu 3aBUCUMOCTH
MEXy BEIUYMHAMM.

Hcnoab3oBaTh HU(PPOBHIE pecypchl
JUISL IOCTPOCHUSI TpapuKOB PyHKIIUU

Y U3Y4YECHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEIECHH.
HppanuroHaabHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrueckuii KOpeHb
HATYpaJIbHOM CTEIEeHU. [lencTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHU.

Pemenne nppanmoHanbHbIX YpaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

DopMyJIHUPOBATH, 3alIUCHIBATH

B CMMBOJINYeCcKoi ¢popme

Y WJIKCTPUPOBATH IIPUMEPaAMHU
CBOMCTBA KOPHS N-OM CTEIICHH.
BoinosnaTs npeobpazoBaHus
VMPPalHOHAIBHBIX BBIPAXKEHUN.
PemiaTbs OCHOBHBIE THUITBI
MppalMOHAIBHBIX YPABHEHUM

Y HEPABEHCTB.

IIpumeHATH 1J151 peleHus
Pa3JIMYHBIX 32124 UPPALIUOHAIIbHBIC
YPaBHEHHUS U HEPABEHCTBA.
CTpouTh, YNTATH TpaduK KOPHS N-0i
CTEIICHHU.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB
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®opmyIIbl TPUTOHOMETPUH. 22 Cunyc, KOCUHYC U TaHT€HC uynciioBoro | OnepupoBaTh NOHATHSIMH: CHHYC,
Tpuronomerpuueckue aprymeHTa. ApKCUHYC, apKKOCHUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO
YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckas OKpyKHOCTb, Hcnonb30BaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUUECKHE QYHKITUU.
OCHOBHbBIE TPUTOHOMETPUUECKHE BpinosiHATH npeodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU .
TPUTOHOMETPUUECKUX BBIPAKECHU . PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHCHUN
ypaBHEHUI
[TocmenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTrh NOHATUSIMU:

U IIPOTPECCUH

3aJIaHUs TI0CJIEJOBATEIILHOCTEH.
MOHOTOHHBIE NOCAEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
reOMETPUYECKasl POTrPECCUSL.
CyMMa 0eCKOHEUHO yOBIBaIOLIEH
F€OMETPUYECKOM MTPOrPECCUU.
dopMyta CI0KHBIX TIPOIIEHTOB.
Hcnonp30Banue nporpeccun

JUTSL pEIICHUST PETbHBIX 337124
IPUKJIAJHOTO XapakTepa

MOCJIEI0OBATENBHOCTbD,
apupmeTnyecKas u reomeTpruuecKas
MpOrpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas POrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
3amaBaTth 110CIE0BATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /JIsl PelIeHs 33/1a4

U3 peajbHOU NPAKTUKA

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh CBOKCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM
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JUTSL PETIIeHUs peabHBIX 3a/1aq
MIPHUKJIATHOTO XapaKTepa

[ToBTOpeHue, 060011eHNE, 3 OcCHOBHBIE IOHATHUS Kypca aJreopsl IIpuMeHsATh OCHOBHBIE IOHSTHS Kypca
cUCTEeMaTH3alusl 3HaHUN Y HadaJI MATEMaTU4ECKOr0 aHaJIn3a aJireOphl ¥ Ha4aJl MaTEMATUYECKOTO
10 xnacca, o600meHNE aHaIM3a I PEIICHUS 3a1a9
Y CHCTEMAaTU3alMs 3HAHUI U3 PEATBHOU KU3HU U JPYTUX
IIKOJIBHBIX JTUCIHILINH
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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11 KJIACC
HaunmenoBanue paznena  |[KoiaudecTBo OcHOBHOE CO/IepKaHUE OcHOBHBIE BUJIBI ICATEILHOCTH
(TembI) Kypca 4acoB 00yJarommxcsl
CrereHb ¢ paliMOHATHHBIM 12 CremneHb ¢ paliMOHATBLHBIM ®opMyIHPOBaTh, 3aNNCHIBATH

IIOKAa3aTENEM.
[Toka3zaTenbHass GyHKIUS.
[Toka3aTesbHbIC ypaBHEHUS
Y HEPaBEHCTBA

nokasatesieM. CBOMCTBa CTENIECHHU.
[IpeoOpa3zoBaHue BhIpaKeHHUI,

coJiep KallluX palluOHATbHBIE CTEIICHHU.
[Toka3zaTenbHbIC ypaBHEHUS

1 HEPABEHCTBA.

[TokazaTenbHas PyHKIUS, €€ CBOWCTBA
1 rpaduk

B CUMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATh PUMEPaMH
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOIICTBA CTENICHU

JUIsl IpeoOpa3oBaHus BRIPAXKEHUH.
®opMyJIHPOBATH

1 WIJIIOCTPUPOBATH IParuuecK
CBOMCTBA MOKA3aTeIbHON (PYyHKIIUU.
PemiaTbs OCHOBHBIE THUIIBI
ITOKA3aTEJIbHBIX YPAaBHEHUIN

Y HEPABEHCTB.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTPOEHUSI rpaMKOB PYHKIUI
Y U3Y4YEHHS UX CBOMCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckre ypaBHeHUS
Y HEpaBEHCTBA

12

Jlorapudwm uncina. JlecsTuunbie
W HaTypajbHBIC JTOTapU(MEI.
[IpeoOpazoBaHKe BEIpAKCHUM,
COJIepKaIUX JOTapU(PMBI.
JlorapudmMuueckne ypaBHEHUS
Y HEPABEHCTBA.

®opmMyIHpPOBaTH, 3aNINCHIBATH

B CUMBOJIMYeCKO# opme

U MWJJIIOCTPUPOBATH IPpUMepaMu
CBOMCTBa Jiorapudma.

BoinosHsaTh npeodpazoBaHus
BBIPKEHUI, COIepKAIIMX JIOTapU(PMBI.
®opMyIUPOBaATH
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Jlorapudmuueckas GpyHKIHs, €€
CBOICTBa U TpauK

U WLIIOCTPUPOBATh rpaduyeckn
CBOICTBa JorapupMudecKkoit QyHKINH.
Pematb OCHOBHBIE TUIIBI
Jorapu(pmMUUECKUX YpaBHEHUH

Y HEPABEHCTB.

HUcnoab3oBath HUPpPOBBIE pecypchbl
JUISl TIOCTPOEHHUSI rpaMKOB PYHKIUI

Y U3YYECHUS UX CBOWCTB.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS
MaTEeMaTUKU

Tpuronomerpuueckue
byHKIUU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpruyeckue GyHKIMH, UX
CBOMCTBA U IpaUKH.

IIpuMepbl TPUTOHOMETPUYECKUX
HEPABEHCTB

OnepupoBarb

NMOHSATUEM NIepuoandecKas PyHKIIUS.
Crponthb, aHAIU3MPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUECKUX (DYHKITHH.
DopMyJIHPOBATH

1 WIJIIOCTPUPOBATh rpaguyecKu
CBOMCTBA TPUTOHOMETPUUYECKHUX
GbyHKIHIA.

Pemats npocrenimme
TPUTOHOMETPUUYECKHE HEPABEHCTRA.
HUcnoab3oBarsb rpaguku 11
pelIeHrs TPUTOHOMETPUUECKHUX
HEPABEHCTB.
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HUcnoab3oBatsh HUPpPOBbIE pecypchbl
JUISL TTIOCTPOCHUS TpapuKOB QyHKITHI
Y U3yYCHUS UX CBOHCTB

[IponsBoaHas. [Ipumenenue
MIPOU3BOJHOU

24

HenpepwiBubie pyHkimu. Metos

HHTCPBAJIOB U1 PCIICHUS HCPABCHCTB.

[IpousBoaHas GpyHKUIHUH.
['eomerpuyeckuii u puU3NUECKU
CMBICJI TPOU3BOIHOM.

[Ipon3BOIHBIE 2TIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas CyMMsl,
MPOU3BEJEHUS, YACTHOTO (PDYHKLIUH.
[IpuMeHeHne Mpon3BOAHOM

K UCCJICIOBAHUIO (DYHKITUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOOoJIbIIETO

Y HAaUMEHbLIETo 3HaYeHus1 (QyHKIIHNH
Ha OTpE3Ke.

IIprumeHenune mponu3BOHOM

JUTSL HAXOKJICHUS HAaWTY4IIero
pElIeHMs B MPUKIIAIHBIX 33a4ax,
JUTSL OIIpEeIeNIEHUsI CKOPOCTH Mpolecca,
3a1aHHOTO (hOopMYyJIOH MK rpadukomM

OnepupoBatb NOHATHSIMM:
HeIpepbIBHAS (DYHKIIHS; PON3BOTHAS
(GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

1 (U3HYECKHUI CMBICT TPOU3BOIHOM
JUTSL pELICHUs 3a]1a4.

Haxoauthb 11pous3BoaHbIE
AJIEMEHTAPHBIX (PYHKINNA, BHIYUCIAATD
IIPOM3BOJHBIE CYMMBI, IPOU3BEICHUS,
Y4acTHOTO (PYHKITUH.

HUcnoab30BaTh IIPOU3BOJIHYIO

JUTSL KicClieIOBaHus (DYHKIIMU

HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThbl
HCCJIeIOBAHUSA K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUUTSL HAXOXKICHUS HAUJTY4IlEero
pELICHUS B IPUKIIAJHBIX, B TOM YUCIIE
COLMAIIbHO-D)KOHOMHUYECKUX, 3a/1a4ax.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS
MAaTEMATUYECKOr0 aHAJIN3a
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WHTerpan u ero npuMeHEHUs 9 [lepBooOpa3znas. Tabmuna OnepupoBarb NOHATUSIMH:
MepBOOOPa3HBIX. nepBooOpa3Has, HHTErpall.
HNuTerpai, reoMeTpudecKkum Haxoauts neppooOpa3Hbie
1 GU3UYECKUI CMBICT MHTETpaa. AJIIEMEHTApHBIX PYHKIUH; BHIYHCIATH
Brruncnenue nnrerpaia no gopmyse uHTerpan no popmyJie Herorona—
Herorona—JleitOnuia JleniOHuIA.
3HAKOMUTBHCS C MCTOPHEN Pa3BUTHS
MaTeMaTHYECKOTO aHAIN3a
Cucrembl ypaBHEHUI 12 CucTeMBI INHEMHBIX YPaBHEHHM. OnepupoBarb NOHATUSIMM. CUCTEMA

Pemenne npuknaaHeIx 3a1a4

C IOMOIIBIO CUCTEMBI JINHEWHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHANIbHBIX, UPPAIMOHAIIBHBIX,
MOKAa3aTeNIbHBIX, JTOTapUPMUIECKUX
YPaBHEHU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKITUI
JUISL PEILIEHUS] YPABHEHUM U CUCTEM.
IIpumeHeHne ypaBHEHUM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7ad U 3a7a4

U3 pa3IUYHbIX 00JacTel HayKu

Y peaJbHOU KU3HU

JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnonb30BaTh CUCTEMY JTMHEUHBIX
YPaBHEHUM JJIs1 PELIEHUS
MMPAaKTUYECKUX 3a1a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEN
palMOHAIIbHBIX YPaBHEHUI

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKIIMMA
JUISL PELICHUS] YPABHEHHUM.
MoaeaunpoBarb peaibHbIE CUTYyalluU
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPAXKEHUSI, yPABHECHHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBUIO 33Ja4H,
HCCJIEA0BATH NOCTPOCHHBIE MOAEIH
C UCIOJIb30BaHUEM armapaTa ajareopbl
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HaTypaJIBHble " 1O CJIbIC YHCiia

HarypansHbie u nensie yucna
B 33J1a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKK 1ETMMOCTH LEIBIX YUCET

OnepupoBaTh NOHATHIMMN:
HaTypaJbHOE YHCJIO, IIEJI0€ YUCIIO.
Hcnoan3oBaTh MpU3HAKHU IETUMOCTH
HEJIBIX YKCET, pa3JIoKEHUE Yncia

Ha MPOCThIE MHOKHUTENN ISl pEIICHUS
3as1a4y

[ToBTOpEeHue, 06001ICHNE,
cUCTeMaTH3alis 3HaHUI

18

OcHOBHBIE ITOHATHS Kypca ajareopbl
Y HaYaJ MaTEMaTHYECKOro aHaJIn3a,
0000111eHNE U CHCTEMATH3ANs 3SHAHUHU

PemaTh npukaaaHble 3a1a4mn

U3 Pa3IMYHbIX 00JIacTeN HAYKH

U peaJIbHOM KM3HU C TTOMOIIBIO
OCHOBHBIX TOHSTUI Kypca anreOpbl
Y Ha4yaJl MaTeMaTUYECKOro aHaJIu3a.
Boi0upaTh onTUManbHbIE CIIOCOObI
BBIUHCJICHUU.

Hcnoan3oBarth AJ1s1 pemieHus 3a1a4
ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKIIUN

U TpauKoB

OBIIEE KOJIMYECTBO
HACOB IIO ITPOI'PAMME

102
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

INOACHUTEJIBHAA 3AIITMCKA

BaxHocTpyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEJHEro OOIIero
oOpa3oBaHHsl OOYyCIIOBJIEHA MPAKTHUYECKONW 3HAYUMOCTBIO METANpeIMETHBIX U
MIPEAMETHBIX PE3YJIBTATOB OOYyYEHHsS TE€OMETPUU B HANPABICHUH JIMYHOCTHOIO
pazButus oOywaromuxcs, (opMupoBaHHMs (YHKIUOHAIBHOW MaTeMAaTUYECKOM
IPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBIX AMCUUIUIMH. Pa3Butne y oOydaromuxcs

PaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUU I'€OMETPUUYECKUX
abcTpakuuii, COOTHOLUIEHHM pPEAJbHOTO W WJCAIBHOIO, XapaKTepe OTpa)KEeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM W MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CHUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHS], HEOOXOAUMBIX JUIsl aJalTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBsIeTCA ONHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETOo

o0Opa3oBaHUs, TaK KaK OO0ECHEeYMBAET BO3MOYKHOCTh M3YUYEHUs KakK TUCLUILINH
€CTECTBEHHO-HAYYHOI HAIIPAaBJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHUE, (OPMUPYEMOE TMpPH H3YYEHUH OOYYaIOIIMMUCS
INOHATUIHBIX OCHOB I'€OMETPUM U NOCTPOCHUU LIETIOYKH JOTMYECKUX YTBEPHKICHUM
B XO/I€ PEILICHUSI TEOMETPUUECKHX 33/1a4, YMEHHE BbIIBUTATh U OMPOBEPraTh TMIIOTE3bI
HEITOCPEICTBEHHO MCIOJIB3YIOTCS IPH PELICHUH 337a4 €CTECTBEHHO-HAYYHOIO [IUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesITeNbHOCTH 4YesoBeka. OpHeHTauuss 4YeloBeKa BO BPEMEHH H
IIPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHHS
OKPYXaIOIEro MHUpa, YCIOBUE YCIEIIHOTO MO3HAHUSI U aKTUBHOTO MPeoOpa3zoBaHus
neictBuTenbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMM 00pa3amMu OOBEAUHSET
pa3Hble BHABl yY4e€OHOM W  TPYJOBOM  JEATEIBHOCTH,  SIBJISETCA  OJHHUM
U3 Mpo(eccnoHabHO Ba)KHBIX KauecTB, IOITOMY aKTyajbHa 3ajadya (hOpMHUPOBAHMS
y oOydaronuxcsi TpOCTPAHCTBEHHOI'O MBIIUICHHUS KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPaKTUYECKON
JEATEIbHOCTH 10 MHOTUM HAlpPaBIICHUSM.

[lens ocBoeHus: mporpaMmMbl yaeOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01Ieo0pa3oBaTebHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOyYaIOLIUXCS
yepe3  oOecriedyeHHEe  BO3MOXKHOCTH  TNPUOOpPETEHHSs W MCIOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUN U JEUCTBUM, CIIEUU(DPUUHBIX T€OMETPUH,
BO3MOXXHOCTH YCIIELITHOTO MPOAODKEHUsS OOpa3oBaHMsI MO CHEHHAIbHOCTSM, HE
CBSI3aHHBIM C MPUKJIAHBIM HUCIOJIb30BaHUEM T€OMETPHUH.

[IpuoputeTHbIMM 3ajauaMu  OCBOEHHMsS yueOHoro Kkypca «['eomerpumn»
Ha 6a3oBoM ypoBHe B 10—11 knaccax siBsitOTCS:
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dbopMupoBaHre MPEACTABICHUS O TEOMETPUHN KaK YacTH MHUPOBOW KYJIbTYpPHI U
OCO3HAHHE €€ B3aMMOCBSA3HU C OKPYKAIOLIUM MUPOM;

dbopMHpoBaHUE MPEICTABICHUS O MHOTOTPAHHUKAX M TejaxX BpallleHHs Kak
O BaXXHEHIIUX MaTEMaTUYECKUX MOJIEISAX, MO3BOJSIONIMX OMUCHIBATH U H3y4yaTh
pa3HbIE SBIECHUS OKPYKAIOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MHpPE MHOTOTPAHHHMKHU U TEJIa BPAIllCHHUS;

OBJIAJICHHE METOJAaMU pEIICHUs 3a/Jad Ha IOCTPOCHHS Ha H300paKeHUSX
MPOCTPAHCTBEHHBIX QUTYD;

dopmupoBanue YMEHHUS OnepUpoOBaTh OCHOBHBIMU HNOHATUSIMU
O MHOTOTPaHHUKAX U TEJIaX BPAIICHUS! U UX OCHOBHBIMU CBOWCTBaMU,;

OBJIaJICHHE AJITOPUTMAMH PELICHUs OCHOBHBIX THUIOB 3ajad, (hopMHpOBaHHE
YMEHHSI TPOBOJIUTH HECJIOKHBIE TOKA3aTEIbHBIE PACCYXACHUS B XOJE PEIICHUS
CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COACPKAHUEM;

Pa3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00ydaromuxcs,
MO3HABATENIbHOM  aKTUBHOCTH,  HUCCIEIOBATEIbCKUX  YMEHHUM, KPUTUUYHOCTHU
MBIIUICHUS;

dbopmupoBaHre (QYHKIIMOHAIBHOW TPaAaMOTHOCTH, PEJICBAHTHOM TE€OMETPHH:
YyMEHUE pAaclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >KU3HEHHBIX CHUTYalUSAX W MPU U3YYEHUU APYTHUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE T'€OMETPUHM M CO3/1aBaTh F€OMETPUYECKUE MOJIEIH,
MPUMEHITh OCBOEHHBIM T'€OMETPUYECKHM ammapaT sl pElICHHs NPaKTHUKO-
OpPUEHTUPOBAHHBIX  33/la4y, MHTEPHPETUPOBATL U  OLEHUBATh  IOJTYYEHHbIC
pE3YIBTATHI.

OTAMYUTEeNbHON  OCOOEHHOCTHIO MPOTPAMMBI 10 TEOMETPUU  SIBIISACTCS
BKJIIOYEHHE B KYpC CTEPEOMETPUM B HAdalle €ro WM3y4YeHHs 3a/ad, pPelIaeMbIX
HAa YPOBHE MHTYUTHUBHOTO TMO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUSI, CTUMYJHUPYET NPOTEKAHUE HWHTYUTHBHBIX IPOLECCOB, MOTHUBUPYET
K JaJIbHEHIIEMY U3YyUYECHUIO MPEIMETA.

[Ipeanourenue OTHAETCS HATIIATHO-KOHCTPYKTUBHOMY METOJY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHHUS HMMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKOM  JAEATEIIbHOCTU. Pa3BUTHME TPOCTPAHCTBEHHBIX MPEIACTABICHUN
y oOydaromuxcsi B Kypce CTEpEOMETpUU TMPOBOJUTCS 3a CU€T pelIeHus 3ajad
HAa CO3J]JaHHME TPOCTPAHCTBEHHBIX O0pa3oB W 3ajJad Ha  ONEPHPOBAHHUE
IPOCTPAHCTBEHHBIMH oOpazamu. CozmaHue o0pa3a TMPOBOJUTCS C  OMOPOi
Ha HATJISITHOCTh, a ONIEPUPOBAaHNE 00PAa30M — B YCIIOBUSIX OTBIICYCHHSI OT HATJISITHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OCHOBHBIMH COJIEpKATCIBbHBIMA JIMHUAMH Yy4eOHOro Kypca «['eomerpus»
B 10-11 «xmaccax sBmsttorcs: «MuororpanHukny, «lIpsmple W IUIOCKOCTH
B IIPOCTpaHCTBE», «Tena BpamieHus», «BeKTOpbl 1 KOOPJAUHATHI B MPOCTPAHCTBEM.
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@opMHPOBAHKE JJOTUUECKUX YMEHUHN paclpelesieTCs He TOJIBKO MO COJIePKATEIbHBIM
JIMHUSM, HO U TI0 T0JIaM 00y4YEeHHsI Ha YPOBHE CpEIHEro 00111ero 00pa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaMm
OCBOCHHSI TIPOTPAaMMBI TI0O TEOMETPHH, pACTIpPEAeiIEHHBIM IO ToAaM OOydeHUs,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE T€OMETPHUICCKUMU TTOHATASIMH
Y HaBbIKAMU OCYIIECTBISIIOCH MOCIEI0BATEIBLHO U MOCTYNATENbHO, C COOJII0ICHUEM
MPUHIININA IPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAIHNCH B OOLIYI0 CUCTEMY
r€OMETPUYECKUX MPECTABICHUN 00yUYaloIMUXCs, paciupss u yrayonss e€, oopasys
MPOYHBIC MHOYKECTBEHHBIE CBSA3HU.

OO01iee YMCIO0 YacoB, PEKOMEHJOBAHHBIX I H3y4eHUs Y4YeOHOro Kypca
«I"'eometpuss» — 102 ygaca: B 10 kimacce — 68 gacoB (2 4aca B Henenro), B 11 kimacce —
34 gaca (1 Jac B HEJEIIO).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC

IIpsiMble H IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TTOHATHS cTepeoMeTpun. Touka, npsMasi, IIOCKOCTb, MTPOCTPAHCTBO.
[TonsiTHE 00 AKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN
Y CJIEICTBHUS U3 HUX.

B3anmHOE pacnonokeHue MNpsMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIHECH,
HapaJUIeNIbHBIE U CKpEIMBatoIuecs npsMsle. [lapamiensHOCTh IPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: NapaJJICNbHBIE MPSMBIE B MPOCTPAHCTBE, MApAJIIEIBHOCTh TPEX
NPSAMBIX, NapAJUIEIbHOCTh MNPAMOW M IUIOCKOCTH. YTJbl C COHANpPaBICHHBIMU
CTOPOHAMHM, YIoJI MEXIy IIPSMBIMU B IPOCTpaHCTBE. [lapamiebHOCTh MIIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNIbHbIX IUIoCKOocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTypbl HA IJIOCKOCTH: TETpadap, KyO, Mapasuiesenume],
MMOCTPOEHUE CCUCHUU.

[leprieHIUKYISPHOCTh MPSAMOW M IUIOCKOCTH: TEPNEHIUKYJIAPHBIE MPSIMBIE
B IIPOCTPAHCTBE, NPSIMbIE NapaJUIeIbHbIE U IEPIICHANKYIISPHBIE K INIOCKOCTH, TPU3HAK
MEPIIEHINKYJIIPHOCTHA NPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIIECHANKYIISIPHOM
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXAY MPSAMOU U INIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, TMHENHBIA yroy ABYTPaHHOro yriia. [lepnesauKyisip 1 HAKJIIOHHBIE: paCCTOSTHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOW 10 TJIIOCKOCTH, MPOEKLHUs (PUTYPBI
Ha IUIOCKOCTh. [lepneHauKynspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIECHINKYISIPHOCTH
JIBYX ITIOCKOCTEU. Teopema o TpEX MEPHEHIUKYIISIPaXx.

MHoOrorpaHHuKH
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIBIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH, Ppa3BEPTKA MHOrorpanHuka. IIpusma: N-yrombHas
npu3Ma, IpaHd M OCHOBAHMS MPU3MBI, MpsiMas W HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTH IpU3MBbL. [lapannenenunesn, npsMOyroJibHbIN NapayIeIeTUIe]
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u ero cpoicTia. [Iupamuga: n-yroiapHas nupaMmuaa, TpaHd U OCHOBAHUE MTUPAMU/IBI,
OOKOBasi M TOJIHAsI TTOBEPXHOCTh NMUPaMUJIbI, TIpaBUJIbHAS W yCeUEHHas MUpaMua.
DJIeMEHThl TNpU3Mbl W TnUpaMuabl. I[IpaBuibHbIE MHOTOTPAaHHMKH: TIOHATHE
MPAaBWIBHOTO MHOTOIPaHHWKA, MpaBWJIbHAs MpU3Ma U TMpaBWIbHAsA MNUPAMUJA,
MpaBWIbHAs TPEYroJibHas MUpaMua U MPaBWIbHBIA TeTparap, Kyo. IIpencraBnenue
O MPaBUJILHBIX MHOTOTPAHHUKAX: OKTA3IP, JOACKA3Ap U uKocadap. CeueHus: mpru3Mbl
Y IUPaMU/IbI.

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

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yribl. [lnomans
OOKOBOW TMOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIA]Ib
OCHOBAaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsIMOM mpu3Mbl. [Lnomans 60koBoH
MOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHON MNHpaMHUAbl, Teopema O IUIONAgn
yceuéuHou nupaMupl. [Tonarue 06 06bémMe. OOBEM TUpaMUIbI, IPU3MBL.

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

11 KJIACC

Tena Bpamenust

Hunuuapuyeckas MOBEPXHOCTh, 00pa3yOIINe MUIMHAPUIECKON MOBEPXHOCTH,
OCh LMJTUHAPUYECKON TOoBEepXHOCTH. L{unuuap: ocHOBaHUSI 1 OOKOBasi TOBEPXHOCTD,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOM U TIOJIHOM MOBEPXHOCTH.

Konuueckasi moBepxXHOCTb, OOpa3yrolIMe KOHWYECKOM IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME M BepllinHa, 00pa3ytoias u
OCh, IUIONIAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: ueHTp, paauyc, AUAMETpP, IUIOMIAL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosioxkenue chepbl M MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI01a/1b ChEPHI.

N300paxkeHue Te BpallleHusl Ha MIIOCKOCTU. Pa3BépTka HIMIMHpA U KOHYCA.

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

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJIBHOTO Mapajiiesienunena u cneAcTBusa u3 He€. O0bEM HMIMHIpA, KOHYcA.
O0BEM mapa u mIomaab chepsl.

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

Ceuenust mwiMHApa (MapajyieabHO U NEPHEHAUKYISIPHO OCH), CEYEHHUS KOHYycCa
(mapasnienbHOE OCHOBAHUIO M MPOXOJIAIIEE Yepe3 BEPIIMHY ), CEUEHUS 1Iapa.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTH U B mpocTpaHcTBe. ClI0)KEHUE U BBIUUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnoxkeHuwe BeKkTopa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio nmapamienenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBHAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B POCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiinme 3anaun B KOOpAUHATaX. YTOI MEXKIY BEKTOPAMU.
CkansipHO€ TpPOM3BEICHUE BEKTOPOB. BpIUMCIEHWE YIIOB MEXIYy HNPSIMBIMH M
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO ITPU PEILIEHUH T€OMETPUUECKUX 3a]1a4.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce oOydJaromuiics TMOMYYUT CIICTYIOITHE
peIMETHbIE PE3YIIbTaThI:

OTIEPUPOBATH MOHATUSAMU: TOUKA, MPSMasi, INTOCKOCTB;

MPUMEHSTh aKCHOMBI CTEPEOMETPHH M CJCACTBUS W3 HHUX TPU PEIICHUU
reOMETPUYECKUX 3a/1ay;

ONEpUPOBATH MOHATUSIMH: NAPaJUIEIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U
TIOCKOCTEH;

KJIacCU(PUIIMPOBATh B3aWMMHOE pACIOJIOKEHHWE TPSAMBIX M IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIepUPOBATH MOHITHAMHU: JABYTPAHHBIA YTroJ, TPaHH JBYTPAHHOTO yria, pedpo
JBYTPAHHOTI'O YIJIa, IMHEHHBIN yroJl IBYyTPaHHOTO yIiia, TpajycHasi Mepa JIByTpaHHOTO
yria;

ONEpUPOBATh TOHATUSMU: MHOTOIPAHHUK, BBINYKJIbIA M  HEBBIIYKJIbIHA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABIIIbHBIN MHOTOTPaHHUK;

pacro3HaBaThb OCHOBHBIE BHJbBl MHOTOTPaHHHKOB (MHMpaMuia, MpU3Ma,
MPSIMOYTOJIbHBIN Mapasiesienumnes, Kyo);

KJIacCU(UIIMPOBATH MHOTOTPaHHUKH, BBIOUPAsi OCHOBAHUS ISl KiacCU(PHUKAIIH
(BBIMTYKJIbIE U HEBBIMYKJIbIE MHOTOI'PAaHHUKH, TPaBUJIbHBIE MHOTOIPaHHUKHU, IPSIMbIE U
HAKJIOHHBIE TPU3MBI, MapaljiesIeuneabl);

OTNIEpUPOBATH MOHATUSAMU: CEKYIlask MIOCKOCTh, CEYEHUE MHOTOIPAaHHUKOB,;

OOBSICHATH MPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONB3YsI METO/ CIIE/IOB;

CTPOUTH CEYCHHS] MHOTOTPAHHHKOB METOJIOM CJIE/IOB, BBITIOJIHATH (BHIHOCHEIC)
IJIOCKUE YEPTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y;

peliaTh 3aJa4d Ha HaXOXKJIEHHE T€OMETPUYECKUX BEJIMYHMH M0 o0pa3laM WM
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTUYECKWE METOMAbl TPH PEHICHUH
CTaHJIAPTHBIX MaTEeMaTHMYECKHUX 3a/Ja4 HAa BBIUMCICHHE PACCTOSHUN MEXAY IBYyMs
TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOYKHU JI0 MIIOCKOCTH, MEXITy CKPEIINBAIOIIINMUCS
PSAMBIMU;

pelarh 3aJa4d Ha HaXOXKJI€HUE T'eOMETPUYECKMX BEJIMYMH MO oOpasuaM Wiu
aJIrOpUTMaM, MPUMEHSST U3BECTHBIE AHAIMTUYECKHE METOIbl MPH PELICHUU
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CTaHIAPTHBIX  MaTeMaTHYEeCKMX  3aJa4 Ha  BBIYHCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEXKTY TIPSIMON U TUIOCKOCTBIO, MEXKTY TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIUMCIISITH OOBEMBI W IUIOMIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamMua) ¢ mpuMeHeHneM (HopMyJi, BEIYUCIATH COOTHOIICHUS MEXTY TIOMAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTH
CUMMETPHH, IICHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJICKaTh, IMpPeoOpa3oBBIBATH U HHTEPIPETHPOBATH  HHGOPMAIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;

MPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUs] CTEPEOMETPUUYECKHUX 3ajad,
MIPEANOJaralouX HECKOJIBKO IIaroB PEIIeHUs, €CIM YCIOBHUS MPUMEHEHHUS 3aJaHbI
B sSIBHOU (popme;

OPUMEHSTh  MPOCTEUIME  MPOrpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJNTH MMPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B NCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyalluM ¥ TPUMEHITh HU3Y4YCHHBIC TOHATHUS B TIPOLIECCE IOMCKA PEIICHUs
MaTeMaTU4YecKu cPopMyIUPOBAHHOMN MPOOIEMbI, MOICTUPOBATh pealbHbIE CUTYallUU
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJICTH C HCIIONIH30BAHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara anreOpbl, perarh MPaKTHYECKHe
3aJlayu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEIIMUKH.

K koHiy 00yuenus B 11 kiacce o0yyarouuiicss Hay4YnuTCA:

OTepUPOBaATh TMOHATUSMU: IMJIMHIPUYECKAsT TOBEPXHOCTh, O0O0pa3yroIIue
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHMYECKas TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKOW OBEPXHOCTH, KOHYC, CpepuyecKas MOBEPXHOCTb;

pacrno3HaBaTh Teja BpauieHus (MIIMHIP, KOHYC, cdepa U 1map);

OOBSACHATH CIOCOOBI OJIYYEHHUSI TEJl BPAIllCHUS;

KJIacCU(HUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U MIIOCKOCTH;

ONEPHUPOBATH MOHITUSAMHU: IAPOBOIl CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS,
IapOBOU CEKTOP;

BBIYUCIISATH 00OBEMBI U TUIOIAU TOBEPXHOCTEH TeJ BpaIlleHUs, FT€OMETPUUECKUX
TeJ C IpUMeHeHneM (HopMy;

OTIEpUPOBAThH MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN
okoJ10 cepsl, chepa, BMUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIYUCIISITh COOTHOILICHUSI MEXAY IUIOMIAASIMU MOBEPXHOCTENH U 00BbEMaMU
MMOJOOHBIX TEN;
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n3o0paxaTh wu3y4yaemble (UTYpHl OT PYKM M C MIPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJI BpaIllCHHS;

U3BJIEKaTh,  MHTEPIPETUPOBATH W NPeoOpa3oBbIBaTh  HHPOpPMAIUIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UIYypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ACUCTBUS CI0KEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKEHHS
BEKTOPA Ha YUCJIO0, OOBSCHAThH, KAKUMU CBOMCTBAMU OHH 00JIaJJato0T;

IPUMEHATH IPABUIIO AapAJUIEIECIUIIEAA;

ONEpUPOBATh MOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOd MEXIY
BEKTOpPaMH, CKAIAPHOE MPOM3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI,

HaxoJIUThb CYMMY BEKTOPOB M INPOM3BEICHHE BEKTOPAa HAa YHUCIO, YOl MEXKIY
BEKTOpaMH, CKaJSIpHOE IPOMU3BEIEHUE, pPacKIaAblBaThb BEKTOp 1O  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

OPUMEHATh TeoOMEeTpUYecKue (PaxkThl AJI PEUICHUs] CTEPEOMETPUUYECKUX 3azad,
MPEANOJIAraloMX HECKOJIBKO IIaroB PEUIeHUs, €CIU YCJIOBHS MPUMEHEHHUS 3aJaHbI
B SIBHOU (popme;

pemiath NPOCTEHIIME T€OMETPUYECKHE 3alauyd HAa NPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemars 3a7a4y Ha JOKa3aTeIbCTBO MATEMAaTUUECKUX OTHOIIEHUN U HAXO0XKACHUE
r€OMETPUYECKUX BEIUYMH MO 00pa3uaM WM alropuTMam, NPUMEHSS U3BECTHBIC
METO/Ibl IPHU PELIEHUH CTaHAAPTHBIX MaTEMaTUYECKUX 3a/1a4;

NPUMEHATh  MPOCTEHIIME  MPOrpaMMHBIE  CpEICTBA M BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

MPUBOANUTH NMPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

OPUMEHATh IOJYYEHHBIE 3HAHUS Ha MPAKTUKE: AHAINW3UPOBATH PEABHBIE
CUTyallUM M NPHUMEHSATh HW3YYEHHBIE TIOHATHS B IPOLIECCE IOHUCKA PEIICHMS
MaTeMaTU4YecKu cPOpMYyIUPOBAHHON POOIEMBbI, MOACIUPOBATH PEAIbHBIE CUTYAIINH
Ha A3BIKE TEOMETPUH, HCCIEAOBATh IOCTPOECHHBIE MOJEINA C HCIHOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUA W TeOopeM, afmaparta ainreOphl, peliaTh MPAKTUYECKUE
3aJlauy, CBA3aHHbIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIHMYNH.
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10 KJIACC
HaumenoBanue paznena  |[KonudecTBo OcHOBHOE cofepKaHne OCHOBHBIE BUJIbI JEATEIBHOCTH
(Templ) Kypca 4acoB O0yJaroIIIXCS
BBeneHue B ctepeoMeTpuio 10 OCHOBHBIE IOHATHSI CTEPEOMETPHH: AKTYaJIu3upoBaTh (PaKkThl U METObI

TOYKa, TpsiMasi, MIO0CKOCTb,
npocTtpadcTBo. [IpaBuia nzodpaxkenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CEpeMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IJIOCKOCTH, MIEpeCeKarouecs npsmas
U TJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax. HavanpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKH

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

IJIAHUMETPHH, PEJIEBAHTHBIE TEME.
IHoayuyaTs npencraBieHus

O MIPOCTPAHCTBEHHBIX (PUTYypax,
pazOupath NpocTenime npaBuia
U300paKeHHsI 3TUX PUTYD.
HN300paxaTh NpsSIMYyIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHHKHU,
nupamMuiay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JesaTh pUCYHOK Ky0a, MUpaMU/IbI,
HAXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBLCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
JUTsl IOCTPOCHUS CEUEHUSI METO/T
CJIEJIOB, KPaTKO 3alUChIBATh I1aru
MOCTPOEHUS CEYEHHUSI.
Pacno3naBath Buj ceueHus
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Y OTHOIIIEHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Kyda, HaXOUTh TLJIOIIA/Ib
CEUYECHUS.

Hcnoab3oBaTh nojgo6ue mpu
pelIeHnH 3a/1a4 Ha TIOCTPOCHHE
CECUYCHHU.

3HAKOMHMTBHCS C AKCUOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh AKCHOMBI
pUCYHKaMU U PUMEPaMH

U3 OKpYKaroIe 00CTaHOBKHU

[IpsiMble U TIOCKOCTH 12 B3anmHoe pacnosioxkeHne npsMbIx AKTYaJaIu3upoBaTh (PaKkThl U METOIbI
B IIPOCTPAHCTBE. B [IPOCTPAHCTBE: MEPECEKAKOLIUECH, IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
[TapanienbHOCTh MPSAMBIX napajuiesibHbIE U CKPEIIUBAOLIUECS IIPOBOJUTH AHAJIOTUH.
Y TJIOCKOCTEN IIpsIMBIE. IlepeuncasiTb BO3MOXXHBIE CLIOCOOBI
[TapannenbHOCTh NPSIMBIX PaCoOJIOKEHUS ABYX MPSIMBIX
Y TUIOCKOCTEN B IIPOCTPAHCTBE: B IPOCTPAHCTBE, WILTIOCTPUPOBATH X
napajuiesIbHbIE MPSMbIE Ha [IpUMEpaXx.
B IPOCTPAHCTBE; MMAPATIIETBHOCTh /{aBaThb onpeaeieHue
TPEX NPSIMBIX; NAPAIETbHOCTD CKPEIMBAKOLINXCA MPSAMBIX,
IIPSIMOU U TIOCKOCTH. Y TJIBI dhopMynHpoBaTh TPU3HAK
C COHANPABJIEHHBIMU CTOPOHAMH; YTOJI | CKPEIIHUBAIOIIUXCS MPAMBIX
MEXIy OPSIMBIMH B IPOCTPAHCTBE. Y IPUMEHSTH €r0 IPH pelIeHUU
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[TapannenbHOCTh TIIIOCKOCTEM:
napaJijieIbHbIC IIJIOCKOCTH; CBOMCTBA
MapajlIeIbHBIX TNTIOCKOCTEH.
[IpocTeiiue NpoCTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapaJUICIICIUIIE T, TOCTPOCHUE
CEUYCHUM

3a1ad4.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBL.

CrponTh ceueHus MpU3Mbl

Ha F'OTOBBIX YEPTEXKAX.

Ilepe4ucjasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS MPAMOU
U IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIHE
IIPUMEPHI U3 PEATILHOM KU3HMU.
/laBaThb onpenejieHue
IIapajuIeIbBHOCTH IPSAMOU

Y TJIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
MapajuIeIbHOCTH MPSAMOM

Y TIJIOCKOCTH, YTBEPKACHUE O MPSMOU
MIEPECEUYEHUSI IBYX TIOCKOCTEM,
MPOXOAIIMX YEPE3 NapajlIeiIbHbIC
IpsIMBIE.

Pemarb npakruueckue 3anauu

HA NIOCTPOCHUE CEYECHUH
MHOT'OTPaHHHKA.

OO0bsACHATD ClTy4ad B3aUMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaTh onpeaeseHue napawuiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, WJUTIOCTPUPYIOLTUE
MapajuieIbHOCTh MIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MMAPAJIENBHBIX INIOCKOCTEN
MIPY PELICHUU 3a7a4 Ha MMOCTPOCHHUE.
OO0BbACHATH, YTO HA3bIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

HN300paxaTh B napamuienbHON
MPOEKIWH PA3JTUYHBIC
reoMeTpuyYecKue (pUrypel.
MoaeaunpoBarhb pealibHbIE CUTyallUuN
HAa SI3bIKE TEOMETPUH, UCCIIEIOBATH
IMOCTPOEHHBIE MOJEIN

C HCITOJIb30BAaHUEM T€OMETPUUECKUX
TOHSITHH.

Hcnoab30BaTh npu pelieHUN 3a1a4u
Ha IOCTPOCHUE CEYECHU U TTOHSATHE
MapAJIIETbHOCTH, TPU3HAKHU

Y CBOMCTBA MapaljIeIbHBIX IPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHAUKYISAPHOCTD MPSIMOU

Y IUIOCKOCTHU: NEPIEHIUKYISIPHBIC
IpsIMBIE B IPOCTPAHCTBE, MPSMbIC
MApAJUICIIBHBIE U MTEPIICHAUKYIISIPHBIE
K IUIOCKOCTH, MIPU3HAK
MEPIEHAUKYIISIPHOCTH MIPAMOMN

Y IUIOCKOCTH, TEOpEMaA O MPSIMOU
MEPIIEHAUKYIIIPHOU IIIOCKOCTH
[TepnieHauKysp U HAKIOHHBIE:
pPacCTOSHUE OT TOYKH 10 TIOCKOCTH,
pacCTOSTHUE OT IIPSIMOM J10 TIJIOCKOCTH

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIJAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKON yIroJI Ha3bIBACTCS
YTJIOM MEKy TIEPECEKAIOIINMUCS
MPSIMBIMU, CKPEITUBAIOIIUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpenesieHue
MEePICHIUKYISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHOMN

K IJIOCKOCTH.

Haxoautsb yriibl Mexay
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U TIApaMHU/IE.

IIpuBoauTH NpUMeEPHI U3 PEATBHON
KU3HU U OKpYyXkKaroleh 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEPIECHIUKYISIPHOCTD MPSMBIX

B [IPOCTPAHCTBE

Y IEPHEHAUKYISPHOCTD MPSAMON

K IJIOCKOCTH.

DopMyJaHpPOBATH NPU3HAK
MEPIEHIUKYIAPHOCTA MPAMOM

U TJIOCKOCTH, TPUMEHSATh €0 Ha
MPaKTUKE: OOBSICHATD
NEPIEHIUKYIAPHOCTh pedpa Kyda

Y JMAroHAJIM €0 rpaHu, KOTOpasi ero
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HE COAEPKUT, HAXOUTh JIJIUHY
JMaroHainy Kyoa. BeIYUCIsITh BBICOTY
MPABUWIBHOU TPEYTOJILHOU

Y IIPABUJIBHOM YETBIPEXYTOJIbHON
nyupamMu/ 1o JJIMHaM peoep.

PemiaTp 3a1aun Ha BBIYKCIICHUS,
CBSI3aHHBIE C IEPIECHIAUKYIISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (HaKTOB

Y METOJIOB.

OOBACHATD, YTO HA3LIBAIOT
MEPIEHAUKYISIPOM Y HAKIIOHHOMN

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

OT TOYKH JI0 TIOCKOCTH; MEXKITY
MapajuIeIbHBIMU TUIOCKOCTIAMU; MEXITY
MPSMOU U ITapaJuIeNIbHON €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoauthb 31 paccTosiHUSA B IPOCTHIX
CiIydasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBarhb pealIbHbIE CUTYalluH
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX
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MMOHSTHH.

HUcnoab30BaTh 1py pELICHUU 3a7a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tuaropa, cBoiicTBa MPSIMOYTOIBLHBIX
TPEYroJIbHUKOB

YT MEXKTY TIPSIMBIMH U
MJIOCKOCTAMU

10

VYTIbl B IPOCTPAHCTBE: YTrOJI MEKY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
YTOJI, IMHENHBIN YTOJI ABYTPAHHOTO
yria.

[leprieHIMKYISPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o TpEx
NEepHeHIUKYJIIspax

AKTYyaJu3upoBaTh (HaKkTbl U METO/IbI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

JlaBaThb onpeaeieHue yriia Mexay
MIPSAMOU U TUIOCKOCTBHIO,
(bopMyIupoBaTh TEOPEMY O TPEX
NEPHEHANKYJIApax U 0OPaTHYIO K HEH.
Haxoauts yron Mexay npsimMoun

Y TUIOCKOCTBIO B MHOTOI'PAHHHUKE,
PAcCTOSIHUE OT TOYKHU 10 MPAMOU

HAa IJIOCKOCTH, UCIIOJb3Ys TEOPEMY

0 Tp€x nepneHauKyisapax. [[poBoaute
Ha YepTexe NEPIEHANKYJIISAP: U3 TOUKU
Ha MPSAMYIO; U3 TOUYKH Ha IJIOCKOCTb.
J{laBaTh onpeiesieHre IBYTPaHHOTO
yIiia u ero 3JieMeHTOB. OOBSICHSIThH
PABEHCTBO BCEX JIMHEWHBIX YTJIOB
JBYTPAHHOI'O yTJIa.

Haxoauthb Ha yepTexe ABYIpaHHBIN
YTOJI pU pedpe MUPaMUIbI, IPU3MBI,
napasuleJIenunesa.
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JlaBaThb onpeneieHue yria Mexay
MJIOCKOCTSIMM.

JlaBaTh onpeaeieHue

U (popmyMpoBaTh NPU3HAK
B3aMMHO NEPIEHIUKYJIISIPHBIX
IIJIOCKOCTEN.

HaxoanTh yriibl MEX1y IIIOCKOCTSIMU
B KyO€ U nmupamu/e.

Hcnoab3oBaTh Mpyu pelieHUy 3a1a4
OCHOBHBIE TEOPEMBI U METOJIbI
MJIAaHUMETPHH.

MoaeaupoBarhb peallbHbIE CUTyalluN
Ha SI3bIKE T€OMETPHUH, HCCIAEA0BATH
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
TOHSITHH.

Hcnoan3oBaTh Mpu pelieHuy 3a1au
Ha MMOCTPOEHUE CEYEHU
COOTHOILIEHHSI B IPSIMOYTOJIbHOM
TPEYTOJIbHUKE

MHoOrorpaHHuKH

11

[TonsATHE MHOTOTPAHHHUKA,

OCHOBHBI€ DJIEMEHTBI MHOI'OI'PaHHUKA,
BBINYKJIbIE U HEBBIITYKJIBIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
NMPOBOJAUTH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuiesienunesia, pacmo3HaBaTh €ro
BUJIbl U U3y4YaTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHasI IPU3MbI; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIbHBIN
HapaJjIeJIeIUIIE] U €ro CBOMCTBA.
[Mupamuga: N-yronbHas MUpaMUa,
I'PaHU U OCHOBaHUE IMUPAMM/IBI;
OOKOBas U MOJHAas TOBEPXHOCTh
nUpamMuabl; IpaBUIbHAS U yCEUEHHAsS
nupamuaa.

DNeMEHThI IPU3MBbI U TUPAMUJIBIL.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPHU3Ma
U MpaBUJIbHAS TMpaMuUa; MpaBUIIbHAS
TPEYroJibHasi MUpaMKIa

Y TIPABUJIBHBINA TETpa’ap; KyO.
[IpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, AOAEKAIP
U MKOCa’p.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENNBHO TOUKH,
OPSIMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUpamMuaax,
napajiesienunenax, IpaBuIbHbIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeesieHue NTupamMuiIbl,
pacno3HaBaThb BUJIbI TUPaMU/I,
(¢opmympoBaTth cBoiicTBa pEdep,
I'PAHEN U BBICOTHI MPABUIIBHOU
NUpaMUIblL.

Haxoaurthb nomaas moaHou

1 OOKOBOM OBEPXHOCTH MHUPAMHU/IBI.
JlaBaTh onpejaejieHue yCeUEHHON
NMpaMUbl, HA3bIBATh €€ JIEMEHTHI.
PopMyIHPOBATH TEOPEMY

O TUIOIIA U OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHON TUPAMUJIBL.
PemaTp 3a1a4n Ha BBIYKCIICHUE,
CBS3aHHBIE C MUPAMUJAMU, a TAKKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
JlaBaTh onpenejeHue Ipu3Msl,
Pacno3HaBaTh BU/IbI IPU3M,
H300pakKaTh IIPU3MbI HAa YEPTEKE.
Haxoauthb mIomaas moJaIHON WIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUTs yncia pédep, rpaHeid U BEpIIMH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOIPAaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPAHEM.
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Brrunciienue 351eMeHTOB
MHOTOTPAHHUKOB: pEOpa, AUaroHau,
yribl. [1nongaae 60k0BOM OBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IIPU3MBL, TUIOIIA/Ib OCHOBAaHUH, TEOpEMA
0 OOKOBOM TTOBEPXHOCTH TIPSIMOM
npusmel. [lnomans 6oxoBoM
MMOBEPXHOCTH Y MOBEPXHOCTHU
MPaBWIBHON MUPAMUBI, TEOPEMA

0 TUIOIIA I OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yuyath cuMMETpHIO
MHOTOTPaHHUKOB.

OO0BLACHATH, KaKHE TOYKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JJAHHOW TOYKH, TPSIMOM
WJIU TIJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO WJIU TJIOCKOCTHEO
CUMMETPHUH (PUTYPBI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX (PUTYP B apPXUTEKTYPE,
TEXHUKE, TPUPO/IE.

MoaeanpoBaTh peAIbHBIE CUTyalluN
Ha S3bIKE€ TEOMETPUH, UCCIEA0BATh
MOCTPOECHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHSATUH, YCIIOJIb30BaTh MOJ00HE
MHOTOTPaHHHUKOB

OO0BbEMBI MHOTOTPAHHUKOB

IToustre 006 00bEME. OOBEM
IUPaMHUIBI, TTPU3MBI

AKTYaJau3upoBaTh (PaKkThl © METOIbI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IS aHAJIOTHUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. @OpPMYJIMPOBATH
OCHOBHBIE CBOMCTBA O0BEMOB.
N3yyarb, BBIBOAUTH (POPMYJIBI

45




denepanibHas padbouas mporpamma | Marematuka. 10—11 kimaccel (6a30BbIi YpOBEHB)

00BEMaA MPSAMOYTOJIBHOTO
napajuleJenuIe1a, Ipu3Msl

Y TIUPaMU/IBbL.

BoruucjasaTs 00bEM IPU3MBL

Y IUpaMUIbl IO UX AJIEMEHTaM.
IIpumeHsATh 00BEM IS PELICHUS
CTEPEOMETPUYECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUYECKUX
BEJINYMH.

MopenupoBaTth peanbHbIE CUTYalluN
Ha S3bIKE T€OMETPHH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAaHUEM IT'€OMETPUUECKUX
MTOHSTUHI

[ToBTOpEHME: CeueHUs,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuennii

B MHOTOT'PaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMsSI TOUKaMH, OT TOYKH JI0 MIPSIMOMU,
OT TOYKH JI0 IIJIOCKOCTH; MEXKIY
CKpELIMBAIOIUMHUCS MPSMBIMHU.
Beruucnenue yriioB: Mexay
CKPEUIMBAIOIIMMHUCS MPSMbBIMH,
MEXKY MPSIMOM U INIOCKOCTBHIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXAY
IJIOCKOCTAMU

CTtpouthb ceueHnEe MHOTOIPaHHUKA
METOJOM CIIEJOB.

JlaBaThb onpeaejieHue pacCTOSHU
Mexay purypamu.

Haxoaurh paccTrosiHue MEXIY
MapajuleIbHbIMU INTIOCKOCTAMM,
MEK]y ITIOCKOCTHIO U IIapaJuIeIbHON
e’ PSAMOM, MEXKILY
CKPEILNBAIOIIUMUCS ITPAMBIMH.
CTpouTthb TMHENHBIN YTOJ
JBYI'PAHHOTI'O yIJIa HA YEPTEKE
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MHOTI'OIr'paHHUMKa 1 HAaXOJUTH €TI0
BCIIMYUHY.

HaXOI[I/ITL YTJIbl MCKAY IINIOCKOCTAMU
B MHOTI'OT'paHHHUKaxX

OBILEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68
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11 KJIACC
HaumenoBanue paznena  |KonugecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IbI JEATEIHHOCTH
(TemnI) Kypca 4acoB 0OyJarommxcs
Tena BpanieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJaIu3upoBaTh (PakThl U METOIbI

JTaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. BzanmHoe pacnonoxxenue
chepbl U TIIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o6paxkenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaeneHus chepsl U mapa,
UX LIEHTpA, paauyca, TnaMeTpa.
Omnpeneasitb chepy kak purypy
BpalICHUS OKPYKHOCTH.
HccienoBares B3auMHOE
pacrnosoxeHue chepsl ¥ IIIOCKOCTH,
JIBYX c(hep, HITICTPUPOBATH 3TO

Ha 4epTekax U pUCYHKax.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IIJIOCKOCTH.

3HAKOMUTBCS C T€0IE3NYECKUMU
JUHUSIMU Ha cepe
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[unuHapruyeckast MOBEPXHOCT,
0o0pa3yronme NUINHIPUYECKOM
MTOBEPXHOCTH, OCh IUJIUHAPUYECKON
noBepxHOCTH. LlunnHap: ocHOBaHUs
1 OOKOBasi MOBEPXHOCTH,
oOpa3yrolias U oCh; IIOMIAIh
OOKOBOM U TIOJIHOM MOBEPXHOCTH.
N3o0pakenue numuHapa

Ha ITJIOCKOCTH. PaBBépTKa oUuJIMHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OO0BACHATD, YTO HA3BIBAIOT
HWIMHAPOM, Ha3bIBaTh €T0 SJICMEHTHI.
N3yyarh, 00bICHATD, KaK MOJTYYUTh
HWIMHAP MYTEM BpaIlICHUSA
MPSIMOYTOJIbHUKA.

BbIBoaAMTH, MCNI0JIB30BATH (DOPMYIIBI
JUUTS BEIYHCJICHHS TUIOMAAN OOKOBOM
MMOBEPXHOCTH LWJIMHApA.

HN3y4yars, pacno3HaBaThb pa3BEPTKY
HWIMHApA.

N300paxaTh NUIMHIP U €70 CEYEHUS
TUIOCKOCTBIO, TIPOXOJAIICH YepEe3 €T0
OCb, MMAPAIUICIIBHON WU
MIEPIIEHINKYJIAPHON OCH.

HaxoauThb miomamy dTUX CEYCHUI.
MoaeaupoBarhb pealIibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUM, UCCJIeI0BATH
MMOCTPOCHHBIE MOJAEITN

C UCII0JIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUM

Konunueckast HOBEpXHOCTB,
oOpa3yroiire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpIIIUHA
KOHUYECKOUW MTOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepinHa,
oOpa3yrolas u och; MIOMIAAb

OO0BACHATH, KAKOE TEJI0 HA3LIBAIOT
KPYTI'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTHI.

N3y4yarh, 00bICHATD, KaK IOJY4YUTh
KOHYC IIyTEM BpalCHU
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOH M IMOJTHOM MOBEPXHOCTH.
Y ceu€HHbBIN KOHYC: 00pasyromye
Y BBICOTA; OCHOBAHUs U OOKOBast

MTOBEPXHOCTb.

I/I306pa}KCHI/IC KOHYCa Ha IINIOCKOCTH.

Pa3BépTka koHyca.

Ceuenus konyca (TIOCKOCTHIO,
MapaJIIETIbHON OCHOBAHMIO,

Y TJTOCKOCTBIO, MPOXOAAIIEH
4yepe3 BEPILINHY)

MN300pakaTh KOHYC U €0 CEUCHUS
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYca.

BbIBOAUTH, MCTIOJIB30BATH (HOPMYIIBI
JUUISL BBIYUCIICHUS TUTONIaau OOKOBOI
ITOBEPXHOCTH KOHYCA.

HaxoauThb 1miomia iy ceyeHu,
MPOXOJSIINX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHANUKYIISIPHBIX €TI0 OCH.
OO0BACHATH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4arhb, 00BbICHATD, KaK €ro
MOJYYUTh IMYyTEM BpaILICHUSA
MPSAMOYTOJILHON TpaneuuH.
BbiBOAUTH, NPpUMEHATH POpMYITy
JUIS1 BBIYUCIICHUS TUIOIA I OOKOBOM
MMOBEPXHOCTH YCEUYEHHOTO KOHYCa

KoMOuHarus te BpanieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIN 0KOJI0 cepsl; cdepa,
BIIMCAHHAS] B MHOTOTPAHHUK HJIN

B TEJIO BpaIICHUS

AKTYaJau3upoBaTh (PakThl U METObI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUH.

Pemarte crepeomeTpuyeckue 3a1auy,
CBSI3aHHBIE C TE€JIAMU BPALLICHUS,
ITIOCTPOCHUEM CEYEHUH TEJI BPAILLICHUS,
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C KOMOWHALMAMU TeJl BpallieHus

Y MHOTOIPAaHHHKOB HA HAXOKJICHUE
r€OMETPUYECKUX BEIUYHH.
HNcnonb30BaTh 1pu pelieHUuU
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYeCcKre (DaKThl U METOIbI
3a7a491 Ha BBIYHCIICHHE

U JOKa3aTeJIbCTBO.

MopenupoBaTh peajbHbIE CUTYaI[UN
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJAEIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSATUMN

OO0BEMBI TET

[Tonsatue 06 06bEMe. OCHOBHEIC
CBOIicTBa 00OBEMOB TEII.

O06BEM nmIIMHIpa, KOHYyCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJIu3upoBaTh (PaKThl © METOIbI
IUTAHUMETPHUH, PEIICBAaHTHBIE TEME,
IPOBOJIUTH aHAIOTHHU.

BbIBOANTE, HCO0JIB30BATH ()OPMYITBI
00BEMOB: MIPU3MBI, ITWIHH]IPA,
[MUPAMUJIbI, KOHYCA; YCEUYEHHON
NUpPaMUJIbl U YCEYEHHOTO KOHYCA.
Pemats crepeoMeTpruiecKue 3a1a4m,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB.
®opMyTHPOBATH OTPENICICHNE
[IApOBOTO CETMEHTA, IIIAPOBOTO CIIOA,
IIapOBOT'O CEKTOPA.
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IpuMensaTs GopMyIIbI
JUJIS1 HAXOXKJIeHHUsS] OOBEMOB IIAPOBOTO
CErMEeHTa, IIIapOBOT0 CEKTOpa

[TonoOHBIC TEa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXKIY TIIOMAIMU
MOBEPXHOCTEH, 00BEMaMH IMOTOOHBIX
TeJ

Pemarts cTepeoMeTprueCcKUe 3a/1a4u,
CBSI3aHHBIEC C 00BEMOM 11apa

U TIOIIAAbIO CEpBHI.

MoaeaupoBarhb pealibHbIE CUTyallN
Ha A3bIKE TEOMETPHUU, UCCIEA0BATh
MIOCTPOECHHBIE MOJIENIN

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSTHH.

AKTYaJau3upoBaTh (HaKThl U METOIbI
MJIAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOAUTH aHAJIOTUH.

Pemars cTrepeomeTpuuecKue 3a1adu,
CBSI3aHHBIE C COOTHOIIEHHEM 00BEMOB
Y TTIOBEPXHOCTEMN MOJOOHBIX TEI

B IIPOCTPAHCTBE.

MopeaupoBaTh peajbHbIE CUTYaIUN
Ha A3bIKE€ TEOMETPHUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKHUX
MTOHSATHMN

BekTopbl ¥ KOOpAWHATEI
B IIPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B ipocTpaHcTee. Cloxenue
Y BBIYUTAHUE BEKTOPOB. Y MHOKECHUE

AKTYaJau3upoBaTh (PakThl U METObI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.
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BEKTOpA Ha yucio. Pa3noxenue
BEKTOpA M0 TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IIPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpaMH.

[IpssiMoyroJibHAs cucTeMa KOOpAUHAT
B ImpocTpancTBe. KoopauHatel
BeKkTopa. [Ipocreiimme 3amaun

B KOOPJIMHATAX. YTOJI MEXIY
BekTOpamu. CkanspHoOe
IIPOU3BEICHUE BEKTOPOB.
Brruucnenue yriioB Mexay NpsMbIMA
Y TIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO
IIPU PELIEHUN T€OMETPUUECKUX 3a1a4

OnepupoBaThb NOHSITHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHPOBATH IPABUIIO
rapajiyIeIeuIe1a Ipy CI0KEHUN
BEKTOPOB.

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

JaBaTh onpenesieHre NpsIMOyTroJIbHOM
CHUCTEMBI KOOPAWHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BoeiBOAUTH, HCIIOIB30BATH (DOPMYTY
JUIMHBI BEKTOPA U PACCTOSIHUS MEXKITY
TOYKaMH.

Bripakarh cKansipHOE IPOU3BEICHUE
BEKTOPOB U€pPE3 X KOOPJIUHATHI,
BBIUUCIISITH YTOJI MEXKAY JABYMS
BEKTOpPAaMH, ABYMSI IPSIMBIMH.
HaxoauTsb yron mexnay npsMou

Y TIOCKOCTBIO, YTOJI MEXKIY ABYMS
IJIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOsIHUSL OT TOYKH A0 IUIOCKOCTHU
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[ToBTOpEHME, 0000IIEHHE 7 OcHoBHble QUrypsl, (hakTbl, TeOpeMbl | Pemarts npocreiiue 3agaun
U cUCTeMaTU3alus 3HaHUN Kypca IUNIAaHUMETpUU. 3a1a4u Ha HaXO0KJ€HUE JUIVH U yTJIOB
IUTAaHUMETPUU U METOJIbI UX B T€OMETPUYECKHUX (PUrypax,
peuieHus. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIE QUTYPBI, PaKThl, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeoMEeTpHH. 3aJaun HaxoauTs muioniaas MHOrOYTrOJIbHUKA,
CTEPEOMETPUU U METOJIbI UX PEILIEHUsI | Kpyra.
Pacno3naBath og00HbIE (DUTYPHI,
HaXOJUTh OTHOLIEHUS JUINH
U IUTONIAQJIEN.
Hcnonb30BaTh Ipu peLICHUN
CTEpPEOMETPUYECKUX 3aJ1a4 (haKThI
Y METO/Ibl TUTAHUMETPUU
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJIBHAA 3AIITMCKA

VY4eOHblii Kypc «BeposiTHOCTP W CTaTHCTHKa» 0a30BOr0 YpOBHS SBIISETCA
OPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOro YpOBHS
OCHOBHOT0 001Iero 0Opa3oBaHus. YUeOHbIM Kypc MpenHa3HaueH sl (GOpMUPOBAHUSA
y 00y4aromuxcsi CTaTUCTUYECKOM KyJIbTypbl U IOHUMAHUS POJIU TEOPUU BEPOSITHOCTEN
KaK MaTeMaTH4eCKOr0 MHCTPYMEHTA Ji1 M3yUeHHUs CIy4alHbIX COOBITUN, BEJIUYUH U
nporieccoB. Ilpum  m3ydeHum ydeOHOro Kypca oO0OramarmTcs MpeaAcTaBICHUS
oOyyaromuxcs 0 METoJax MCCIEA0BaHNS U3MEHYMBOIO MUPA, Pa3BUBACTCS TIOHUMAHUE
3HaYUMOCTU W OOIIHOCTH MaTe€MaTHYECKMX METOJIOB IMO3HAHHUS KaK HEOTHEMJIEMOM
4acTH COBPEMEHHOTO €CTECTBEHHO-HAYIHOTO MUPOBO33PEHHUSL.

Copepxxanne yueOHOTO Kypca HampaBlIeHO Ha 3aKperUieHUe 3HAHHMA, TTOTyYEeHHBIX
IpU WM3YYeHHH Kypca Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHHS, W Ha pPa3BUTHE
IPEJCTaBICHUNA O CIy4yalHBIX BEJIMYMHAX U B3aMMOCBS3SX MEXIY HUMHU Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpy’Karolero mupa. B pesynbprate
y oOydaroumuxcs JOJDKHO — cOpMHUpOBATbCS — MPENCTaBIeHUE O  Haubosee
yIOTPEOUTENBHBIX U OOMIMX MATEeMAaTHYECKUX MOJIEISIX, UCTIOIb3yEeMbIX I OTIMCAHUS
AHTPOIIOMETPUYECKUX U AeMOrpaduuecKiX BEJIMYHH, TOTPEUTHOCTEHN B pPa3IMyHOro poja
U3MEPEHUSX, JJIMTENbHOCTH  O€30TKa3HOW  pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MAaCCOBBIX SIBIIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTrBeTcTBUM ¢ yKa3aHHbIMH LEJISIMH B CTPYKType Y4YeOHOro Kypca
«BepoAaTHOCTh M CTaTUCTUKA» JJI1 YPOBHS CpeHEro oOuero oopazoBanus Ha 0a30BOM
YPOBHE BBIICJICHBI CIEIYIOIINE OCHOBHBIE coOJeprKaTesbHble JUHMM: «CiydaiiHble
COOBITHS U BEPOATHOCTUY, «CiydaiiHbIe BETMYUHBI U 3aKOH OOJBIINX YHCET.

Baxnyio dyactb y4eOHOro Kypca 3aHUMAaeT HW3YYEHHE T€OMETPUYECKOTO U
OMHOMUAJIBHOTO pACIpEAeNeHUI U 3HAKOMCTBO C UX HENPEPHIBHBIMHU aHaJoraMu —
MOKa3aTeIbHBIM 1 HOPMAIIbHBIM PaCIpeIeICHUSMH.

Conepxxanue nuHun «CiaydyaliHble COOBITHSI M BEPOSTHOCTH» CIYKUT OCHOBOM
Uit GOPMUPOBaHUS TPEACTABICHUI O paclpelnesieHuH BEPOSTHOCTEH MEXIy
3HAYCHUSIMHU CIy4YailHbIX BEJMYMH, a TakXKe dTa JHMHHUA HeoOxonnMa Kak 0asa
JUISL M3YYEHHs 3aKOHa OONbIIMX 4HceNl — (yHIaMEHTAJIbHOIO 3aKOHa, JCHCTBYIOLIETO
B MpHUpOJe W OOIIECTBE W MMEIOIIEro MaTeMaruueckyro dopmanu3anuio. CaM 3aKoH
OONBIIMX YHCEN TMpenjaraeTcss B O3HAKOMHUTENBHOW (opMe ¢ MHUHHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTHYECKOTO (popMan3ma.

Tembl, CBSi3aHHBIE C HEMPEPHIBHBIMU CIYYallHBIMU BEIMYMHAMH, AKIEHTHPYIOT
BHUMaHUE O0y4aroUMXcs Ha ONMHUCAHUU U U3YyYEHUU CIyYalHBIX SBJICHHUI C MOMOUIbIO
HenpepbIBHBIX (PyHKIMNA. OCHOBHOE BHHMaHHUE YJENSIETCS TOKa3aTeIbHOMY H
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HOPMaJIbHOMY pacCHpelelieHusM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEIHHOE
U3yYeHUe MaTepuaia 0e3 JoKa3aTeIbCTB MIPUMEHIEMBIX (DAaKTOB.

OOmiee 4YMCIO dYacoB, PEKOMEHIOBAHHBIX I HW3Y4YEHHUS Yy4eOHOTO Kypca
«BepositHOCTh M cTaTucTHKA» — 68 vacoB: B 10 kmacce — 34 uvaca (1 wac B Hemero),
B 11 kimacce — 34 vaca (1 gac B HEACIIO).

COAEPXAHUE OBYUEHUA

10 KJIACC

[IpeacraBienre JaHHBIX C TMOMONIbI0 Tabmui W auarpamm.  CpenHee
apumMeTuyecKoe, MeIMana, HauOoJIblllee U HAMMEHbIIIee 3HAUCHUSI, pa3Max, JUCTIEPCUs
U CTaHAApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHUSA. DJIEeMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydaiiHOro coObITHA. bBIW30CTh 4YaCTOTHI U
BEPOSATHOCTU COOBITHI. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTaApPHBIMHU
coObITUSIMU. BeposITHOCTH COOBITHII B OMBITaAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauun HajJ COOBITUSIMU: TEpeceUYeHUe, OOBbEIUHEHHUE, MPOTHUBOIMOJIOKHbIE
coObITHs. Jluarpammel Ditnepa. @opMyiia CIOKEHHS BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTBb.  YMHOXKEHHE BEpOSATHOCTEN. JlepeBOo  CiydailHOIo
skcrepumenTa. @opmyia nmoaHoi BeposiTHOCTU. HezaBucuMbie COOBITHS.

KomOunaropaoe mpaBuno ymHoxkeHus. llepecranoBku u daxtopuan. Yucrio
couetanuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIii ciayyaliHbI ONBIT (KCHBITAaHUE), yCleX W Heyaada. HezaBucumbie
ucnbiTanus. Ceprsi HE3aBUCUMbBIX UCIBITAHUN 10 TIEpBOTO ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHud bepHysu.

Cnyuyalinas BenuuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeineHus.
[IpumMeps! pacnpeiesieHnii, B TOM YUCIIe, FeOMETPUUYECKOE U OMHOMHUAJILHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYMH: MATEMATHUYECKOE OXKHUIAHUE,
JIUCIIEpCHsT M CTaHJApPTHOE OTKJIOHEHHWE. IIpuMepbl IpUMEHEHHs MaTeMaTU4eCKOro
OXXMJAHUS, B TOM YHCJIE B 3aJadyax K3 NOBCEAHEBHOM XU3HU. Marematunueckoe
OKuJaHWe OWHAPHOW CIydallHOM BeNWYMHBI. MaTeMaTHUecKoe OXHIaHWE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremaThyecKoe OKHIAaHWE U AUCIEPCUs Ie€OMETPUYECKOro U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3akoH OONBIIMX YUCENT U €0 POJib B HayKe, Mpupoje u oodmectBe. BriOOpouHBIit
METO/]I UCCIIeIOBaHU.

[Ipumeppl HENpephIBHBIX  CIIydyaWHbIX Beau4yuH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3agadyd, NPHUBOIAIIME K HOPMaJIbHOMY pacmpeaeieHuro. [lonsTue
O HOPMAJIbHOM PacCIpEeAEICHUN.
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INPEAMETHBIE PE3YJIBTATbBI

K xonity o6yuenus B 10 kiacce 00ydaronuics MojJyqduT CICAYIOIMIKNE MPeIMETHBIC
pE3YIbTaTHI:

YUTATh U CTPOUTH TAOJIUIBI U AUATPAMMBI;

OMepUpoOBaTh TMOHATUSAMHU: CpellHee apu(pMeTUYeCKoe, MeauaHa, HauOoJIblIee,
HaWMEHbIIIee 3HaUEHUE, pa3Max MaCCHUBA YUCIIOBBIX JTAHHBIX;

OMEepUPOBATH MOHATUAMHU: CITyYalHBINA SKCIIEPUMEHT (OIBIT) U CIIydyallHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (BJIEMEHTAapHBIA HCXOJ]) CIYy4alHOrO ONbITa, HAaXOJUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITy9aHBIMU COOBITHUSMHU, HAXOJIUTh U
CpPaBHUBATh BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CITyYalHBIX SKCTIEPUMEHTAX;

HaXOJIuTh U (OPMYIUPOBATh COOBITHA: TEPECEUCHHE U OObEIMHEHHE IaHHBIX
cOObITHI, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  IOJb30BAaThCS
quarpaMMmamu Jusepa u GopMyIioi ClIoKeHHUsT BEpOSITHOCTEN TP PELICHUH 3a/1a4;

OTICpUPOBATh TOHATHUSMH: YCIOBHAS BEPOATHOCTh, HE3aBUCHUMBIC COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TOMOIIBIO TpaBWiIa YMHOXEHHUS, C IOMOIIbIO JepeBa
CIIy4alHOTO OIBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBWUJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad,;

OTIEpUPOBATh MOHATUSAMU: UCIBITAHUE, HE3aBUCUMBIC UCIIBITAHUS, CEPHSI
WCITBITAHWH, YCIIEX U HeyJa4a, HaXOAUTh BEPOSITHOCTH COOBITHIA B CEPUU HE3aBUCHMBIX
UCITBITAaHUM JI0 TIEPBOTO YCIIeXa, HAXOJAUTh BEPOSTHOCTH COOBITUN B CEPUU UCTIBITAHHM
bepnynu;

OTICpUPOBATh TOHATHUSAMH: CIydaliHas BEIMYMWHA, PACIIPEACIICHUE BEPOSTHOCTEH,
JarpaMMa pacrpeneneHusl.

K koniry oOyuenus B 11 kiiacce oOy4aroniuiicss MOJIy4IHUT CICTYIOIINE MPEIMETHBIC
pPE3YIBTaTHI:

CpPaBHMBATH BEPOSTHOCTU 3HAYEHUH CIIy4alHOM BEJMYUHBI 110 PACTIPEIEIICHUIO WU
C IOMOIIBIO JUArpamm;

ONEpUpPOBATh MOHATUEM MATEMATHYECKOTO 0XKMIAHMS, IPUBOJINUTH MPUMEPHI, KaK
IPUMEHSAETCS  MaTEMaTU4YECKOE  OXHWJIAHME  CIy4YallHOM  BEJIMYMHBI  HAXOJUTh
MaTeMaTUYECKOEe OKUIaHUE N0 TAHHOMY PaclpeleICHUIO;

UMETh TPEJCTaBICHHE O 3aKOHE OOJBIINX YHCE;

MMETh NIPEICTABIEHUE O HOPMAJIBHOM PACIIPEAECICHUH.
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10 KJIACC
HaumenoBanue pazaena  |KomuuecTtBo OcHOBHOE coAepKaHue OcHOBHBIE BUJIBI AEATEIILHOCTH
(Temnbl) Kypca 4acoB 00yYaromMXCcst
[IpencraBieHne JaHHBIX 4 [IpencraBieHne JaHHBIX C HOMOIIBIO N3BaexkaTs nHGOpMAIUIO U3 TAOTHUIL
Y OIIMCATEIbHAS CTATUCTUKA Tabaun u guarpamm. Cpenxee U JUarpamM, HCHoJIb30BaTh TaOIUIIbI
apudmMeTHIecKoe, MeIMana, Y IWarpaMMbl JUIsl TPEICTABICHUS
HauOOJIbIIIee M HAUMEHbBIIIEE CTaTUCTUYECKUX JAHHBIX.
3HAYCHMUS, pa3Max, JUCIIEPCHs, Haxoauts onvcarenbHbIe
CTaHIAPTHOE OTKIIOHEHUE YUCIIOBBIX XapaKTEPUCTUKU JAHHBIX.
HabopoB BbiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYMBOCTH
u onpenensomux e€ pakropax
CyyaliHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BuiaensaTe Ha npuMepax ciry4anHble

U CIy4aiiHbIe COOBITHS,
OMBITHI C PABHOBO3MOKHBIMHU
PJIEMEHTAPHBIMU UCXOJdaMU

U CIIy4aiiHbI€ COOBITHSI.
DnieMEeHTapHbIe COOBITHUS (MCXOIbI).
BeposiTHOCTB ciiyyaitHOTO COOBITHS.
BeposiTHOCTH cOOBITHII B OTIBITAX

C PaBHOBO3MO>KHBIMU
AJIeMEHTapPHBIMU COOBITUSIMHU.
[IpakTuueckas padora

COOBITHS B OMTMCAHHOM CITy4YaiiHOM
OTIBITE.

DopMyJIUPOBATH YCIOBHS POBEACHHUS
CIIyYaWHOTO OTIBITA.

HaxoauThb BeposSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMU
HCXOJaMH.

MoaeaunpoBarhb OIbITHI

C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
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HCXOJIaMH B XO7I€ MPAKTUIECKON
paboTHI

Omnepanuu Hasl COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

Omneparu HaJ COOBITUSIMMU:
nepeceveHne, 00beIUHEHNE COOBITHIA,
IIPOTHUBOIIOIOXKHBIE COOBITHS.
Juarpammel Diinepa. opmyia
CJIOKEHMS BEPOSATHOCTEN

Hcnmoab3oBaTh 1uarpaMmMsl Jijiepa

U CJIOBECHOE OIHUCAHHUE COOBITHIA

JU1s1 GOPMYJIUPOBKHU U U300paKeHUS
O0OBEIMHEHUS U TIEPECEUCHUS COOBITUH.
Pemarts 3aga4um ¢ UCMOJIL30BaHUEM
(bopMyIIBI CII0KEHUS BEPOSTHOCTEH

Y ClIOBHAs BEPOSTHOCTD,
JIEpPEBO CIYYaUHOTO OIIbITA,
dbopmyra moaHOM
BEPOSTHOCTHU

1 HE3aBUCHUMOCTh COOBITHI

VY cii0BHasA BEPOSITHOCTh. Y MHOKEHUE
BEPOSTHOCTEN. J[epeBO CiydaitHOro
akcriepumenTa. opmyria MoJIHOU
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemartsb 3agaumn Ha HaX0XKICHUE
BEPOSATHOCTEU COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C IOMOIIBIO I€peBa
CIIy4ailHOTO OMbITA.

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

DnemMeHThl KOMOWHATOPUKHU

KomOunaropHoe mpaBuiio
yMHOXkeHus. [lepectanoBkn

u daktopuan. Yucio coueTaHui.
Tpeyronbauk [lackans. ®opmyiia
ounoma HeroTona

HUcnonb30BaTh NpaBUiI0 YMHOXKEHUS
JUJISL TIEPEYUCTIEHUS COOBITUM

B CIIy4alHOM OIIBITE.

Ioab30BaThest popmyioi

U TpeyroyibHUKoM Ilackans

JUISL OTIPENIEIICHUS] YHACIIa COUETaHU I

Cepuu nociea0BaTeIbHbIX
HCIIBITAaHUA

bunapHbIi CitydaliHBINA ONIBIT
(ucribITaHuE), yCIeX U Heyaya.
He3aBucumele ucnsitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUN JI0 IEPBOTO

Pa30uBaTh CI0KHBIE SKCTIEPUMEHTHI
Ha OT/CJIbHBIC UCTIBITAHUS.
OcBanBaTh NOHSITUS: UCIIBITAHUE,
cepusi He3aBUCUMBIX UCIIBITAHUMN.
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ycnexa. Cepus He3aBUCUMBIX
VCTIbITaHuN bepHyIu.
[IpakTuueckas pabota

C UCIIOJIb30BaHUEM DIIEKTPOHHBIX
TaOIUIL

IIpuBoauThL NpUMepbI CEpuit
HE3aBHCUMBIX HUCIIBITAHHN.
Pemiats 3aga4u Ha TOMCK
BEPOSTHOCTEH COOBITHI B CEPUU
WCHBITAaHUH JI0 IEPBOTO yCIexa

Y B CEpUSX UCIIBITAHNN bepHyIu.
N3yuaThb B X01€ NIPAKTHYECKOM
padoThI C UCIIOJIB30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CityyaliHbl€ BEJTUYMHBI
U pacnpenaeneHus

CnyyaiiHas BEIMYMHA.
Pacnpenenenne BeposITHOCTEN.
Huarpamma pacnpezaenenus. Cymma

" IIPOU3BCACHUC CﬂyqaﬁHbIX BCJINYHH.

[Ipumepsl pactpeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
U OMHOMHAJILHOE

OcBauBaTh NOHATHUS: CIIydaliHas
BEJIMUMHA, pacipeiesicHue, TadauIa
pacrpeneneHus, [uarpamma
pacrpeieyeHusl.

IIpuBoauTh NpUMeEpHI
pacnpeieieHnid, B TOM YHCIIE
r€OMETPUYECKOr0 U OMHOMUAILHOTO.
CpaBHuUBATB pacrpeeieHus
CIIyYalHBIX BEJIIMYUH

Haxoaurb 3Ha4€HUS] CyMMBI

H IIPOU3BCACHMA CJIy‘IaI\/’IHBIX BCJIINYHH.

CTpouTths U pacno3HaBaTh
reOMEeTPUYECKOe 1 OMHOMHUAIILHOE
pacrpeneneHue
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[ToBTOpEHUE, 0000IIECHNUE, 5 OnucarenbHask CTATUCTHKA. IToBTOPATH H3y4YEHHOE
cUCTeMaTH3aIus 3HaHUM City4aiiHble ONBITH U BEPOSITHOCTH U BBICTPAUBATh CUCTEMY 3HAHUI
CIy4alHBIX cOOBITUM. Oneparuu Hal
COOBITUSIMH. DIEMEHTEI
KOMOWHATOPUKH, CEPUU HE3aBUCUMBIX
HUCHOBITAaHUHN
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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11 KIIACC
HanmMeHnoBanue pasnena  |KosmuecTBo OcHoBHOE cozepKkaHne OCHOBHBIE BUJIBI I€ATEIBHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs
MaremaTnyeckoe 0)KUIaHue 4 [Ipumepbl TpUMEHEHNS OcBauBaTth NOHATUE MATEMATUYECKOTO

CIIy4alHOW BEJIMYMHBI

MaTeMaTUYECKOTO 0KUAAHUS
(cTpaxoBanue, JoTepes).
MaremaTH4ecKoe 0KHIaHUE CYMMBI
CIIyYalHBIX BEJIMYMH.
MatemaTiudeckoe 0KuJaHue
r€OMETPUYECKOTO U OMHOMHAIIBHOTO
pacnpeneneHui

0KUJAHUS.
IIpuBoauTh 1 00CYKAATH TPUMEPHI
IIPUMEHEHUS MaTEMaTUYECKOTrO
OKHIaHUsA. Berancimars
MaTEeMaTUYECKOE 0XKUIAHUE.
Hcnonab3oBaTh NOHATHE
MaTeMaTUYECKOTO OKUJIAHUS U ETO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoauTh 110 n3BecTHBIM QopMysam
MaTeMaTUYECKOE 0XKUJAHUE CYMMBI
CIIyYalHbIX BEJIMYMH.

HaxoauTh 1o uzBecTHsIM (hopmysiam
MaTeMaTUYECKUE OKUIAHUS CITyYaHBIX
BEJINYMH, UMEIOIINUX T€OMETPUIECKOE

1 OMHOMHUAIILHOE pacIpeiesIeHUs
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Jucnepcus 1 CTaHIAPTHOE
OTKJIOHCHUE CIIYYaHOU
BEJINYHHBI

Jucnepcus U cTaHIapTHOE
OTKJIOHEHUE. Jlucnepcun
reOMETPUUYECKOTO 1 OMHOMHAIIBHOTO
pacrnpeeneHusl.

[Ipaktrueckas padbora

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IHI

OcBauBaTh NOHITHS: TUCHIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeeHUIO.

Haxoautsp 1o u3BecTHbIM (popmyram
JUCIIEPCUIO0 TEOMETPUYECKOTO

1 OMHOMHAJIBHOTO paclpeieieHus,

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

3aK0H OOJIBIIMX YHCET

3akoH OosbiuxX yrcen. BeiOopouHslii
METOJ UCCIICTOBAHUIA.

[Ipaktruueckas padbota

C UCITOJTh30BaHUEM DJICKTPOHHBIX
Ta0JIuIL

3HAKOMHTBCS C BEIOOPOYHBIM METOAOM
MCCJIEIOBAHUSI COBOKYITHOCTH JaHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKON PaOOTHI
C MCIIOJIb30BaHUEM JJIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHUs

HenpepsiBHBIE CllyyaliHbIE
BEJIMYMHBI (pacrpeiesieHus)

[Ipumepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYMH. DYHKIUS TUIOTHOCTH
pacnpenenenus. PaBHoMepHoOe
pacnpeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATHS: HEIPEPBIBHAS
ClIy4yaiiHasi BEJIMYMHA, HEMIPEPBIBHOE
pacnpezenenue, QyHKIUs INIOTHOCTH
BEPOSATHOCTH.

IIpuBoaUTH NPUMEPHI HENPEPHIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoautb BepOsSTHOCTH COOBITUIA
0 TAHHOW (PYHKITUH TUIOTHOCTH, B TOM
YK CJIe PABHOMEPHOTO paclpeieICHUs

HopwmanbsHoe pacnipenencHue 2 3anauu, NpUBOJALINE K HOpMaJIbHOMY | OcBamBaTh MOHATHS: HOPMAJIbHOE
pacnpezenenuto. OyHKIUS pacmnpeeneHue.
IUIOTHOCTU ¥ CBOKWCTBA HOPMAJIbHOTO Bbies1Th 110 ONUMCAHUIO ClTydaliHbIe
pacnpeeseHusl. BEJIMUMHBI, pacrpeenéHHbIe
[TpakTrueckas paboTa 10 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX IIpuBoauThL NpUMepHI 335124,
TaOJIUIL IPUBOJAIINX K HOPMAIbHOMY
pacnpenenennio. Haxoaute yncioBbie
XapaKTEPUCTUKU HOPMAJIbLHOTO
pacmpezesieHus I0 U3BECTHBIM
dbopmynam.
Pemars 3a1aun, CBsI3aHHBIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpenesneHnii, B TOM YHCIIE
C UCTIOJTb30BAaHUEM DJICKTPOHHBIX
TaOJINII
[ToBTOpEHUE, 00001IEHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOpSTH U3yYEHHOE U BHICTPAUBATh

U CUCTEMAaTH3alHus 3HAHUN

Ta0JIHI] U TUarpaMm, OIucaTeIbHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYMCJIEHHUE BEPOSTHOCTEH COOBITHIA

CUCTEMY 3HAHUHN
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C MpUMEHEHUEM (HOopMYyIT

U rpagIuecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpaMmma Ditniepa), cirydaiiHbie
BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTHYECKOE 0KUITAHUE
CIIy4allHOM BEJIWYMHBI

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34
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