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OdenepanpHas pabovas mporpamMma To ydeOHOMY mpeameTy «MaTtemaTuka»
(6a30BBIN ypoBeHB) (MpeamMeTHas o0macTh «MaTtemaTuka U HHPOPMATHKA) BKIIOYACT
MOSICHUTEJIbHYIO 3aMUCKY, COAEpKaHUE O0yUEHUs, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
MpOTrpaMMBbl [0 MaTeMaTUKE, TEMAaTUYECKOE IIAHUPOBAHUE.

[TosicHuTenbHAS 3aMKUCKa OTPAXKAET OOIIME LIEJU U 337a4l U3yYCHUS MAaTEMATHUKH,
XapaKTePUCTUKY TCUXOJOTHUECKUX MPEANOChUIOK K €€ M3YyYEeHHIO OOyYarolUuMMUCH,
MECTO B CTPYKType Y4eOHOTo IUIaHa, a TaKkKe MOAXOAbl K OTOOpYy COIepKaHMUS,
K OIIPENEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Copepxanne  OOy4deHHs] pPacKphIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3YYEHUsSl B KaXKJIOM KJIacCe Ha YPOBHE CPEIIHETrO
oO1rero oOGpazoBaHMs.

[InanupyemMbie pe3yabTaTbl OCBOCHHUSI MPOTrpaMMbl IO MaTeMaTUKE BKIIHOYAIOT
JIMYHOCTHBIE, METAalpeJIMETHBIE Pe3yJbTaThl 32 BECh IMEPHUOJ] OOY4YEHHUS Ha YpOBHE
cpenHero odmiero oOpa3oBaHMs, a TAKXKE MPEIMETHbIE JOCTHKEHHSI O0Yy4Yarollerocs
3a KaXIbIi TOJ1 OOy4EeHUs

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 MaTemMaTUKE Ha YpPOBHE CpeIHEro oO0mero oOpa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO c yuéTroM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEABIABISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHHUIO, W TPAAMIMA POCCHICKOTO
oOpazoBanus. Peanuzarusi mporpamMmbl 10 MaTeMaTHKE OOECTeunBacT OBJIAJICHUE
KJIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBISIONIMMH  OCHOBY IS  CaMOPa3BUTHS
U HEMPEepPHIBHOTO OOpa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHNXCA.

B nporpamme mo maremaTuKe Y4TEHBI UJIeW U MOJoKeHus KoHienuu pa3BuTHs
MaTemarudeckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTcTBMY ¢ Ha3BaHHEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YAaCTHOCTHU, MPETOCTABIISITH
KOKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUYECKUX 3HAHUH,
HEOOXOMMOro JUIsl JalbHEWIEeH yCIeHol kU3 B obiecTBe. IMeHHO Ha pelnieHue
ATOM 3a/layyl HaIleJIeHa MPOoTrpaMmMa Mo MaTeMaTruke 0a30BOT0 YPOBHHI.

B snoxy mmdposoii Tpanchopmaimu Bcex cdep UETOBEUECKON EATETLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boii
MaTEeMaTUYECKON TOJITOTOBKHU. YK€ B IIIKOJIC MAaTEMAaTHKAa CITY>KUT OTIOPHBIM MPEMETOM
JUIST WU3y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKWU3HM TIOCJI€ TIIKOJIBI peaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30oBaHUE, YTO TPEOyeT MOTHOIICHHON
0a3oBoii 00IIe00pPa30BaATEIBHOM TOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHU PacTEéT YHUCJIO CIEIHATBHOCTEH, CBS3aHHBIX
C HETMOCPEICTBEHHBIM MPUMEHEHHEM MAaTEMAaTHKH: U B c(hepe SJKOHOMHKH, U B OM3HECE,
U B TEXHOJIOTUYECKHUX O0IACTAX, M JJaXkKe B TyMaHUTapHbIX cepax. Takum oOpazom, Kpyr
oOydJarommxcs, M KOTOPBIX MaTeMaThKa CTAaHOBHUTCS 3HAYMMBIM MPEAMETOM,
CYIIECTBEHHO PaCUINPSETCS.
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[IpakTiyeckasl MOJE3HOCTh MAaTEMATHKU OOYCIOBJIEHA TEM, YTO €€ MpPeaMETOM
SBIISIOTCSA (PyHIaMEHTaIbHBIC CTPYKTYPhI HAIIETO MHpA: MIPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIC OTHOIIEHHUS OT IMPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM
OMBITE, JO JOCTAaTOYHO CJIOKHBIX, HEOOXOOUMBIX I pAa3BUTHA HAYYHBIX U
TEXHOJOTHYECKHX WAeH. be3 KOHKPETHBIX MaTeMaTH4YeCKUX 3HAHUW 3aTPyIHEHO
MOHMMAaHUE TPHWHIUIIOB YCTPOMCTBA M WCIOJB30BAHMS COBPEMEHHOW TEXHUKH,
BOCTIPUATHE W UHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, SKOHOMHYECKOM,
noauTH4eckod  mHpopmamuu, ManmodPQPEeKTHBHA  TOBCETHEBHAS  IMpaKTHYECKas
nesTenbHOCTh. Kax1oMy 4enoBeKy B CBOCH JKU3HU MPUXOAUTCS BBITIOTHATH TOCTATOYHO
CIIO’KHBIE PACUYETHl U COCTABIIATH HECIIOKHBIC AITOPUTMBI, HAXOIUTh HYKKHBIE (DOPMYITBI
U MPUMCHSATHh WX, BIAJACTh MPAKTHUESCKUMH MPUEMAMU TE€OMETPUYCCKUX M3MEPCHUNA U
MOCTPOCHUM, YUTAaTh WH(MOPMAIMIO, TPEICTABICHHYI0O B BHAY TaOJHI], IUarpamm
U rpaduKOB, XKUTh B YCIOBUSAX HEOINPEACIEHHOCTH U TIOHHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OmHOBpPEMEHHO € pacuiupeHreM cep MpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
obmiectBe BcE Ooyiee BaXKHBIM CTAHOBUTCS MAaT€MaTHYECKUH CTWJIb MBIIIJICHHUS,
MPOSIBJISIIONIUICS B ONpPENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wuzyuyeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJIOB MBINUJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa30oM BKITIOYAIOTCS WHAYKIHS U JeAyKIUs, 0000IIeHne U KOHKPETU3allHs, aHaTN3 U
CUHTE3, KiaccuduKaius U cucreMarusanusi, abcrparupoBanue u a"Hanorus. OOBEKThI
MaTEeMaTHUECKUX YMO3AKJIIOUEeHWH, TpaBWIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOCHUM,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopmyaupoBaTh, 0OOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM pPa3BHBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTeMaTuke MpUHAJICKUT BeAylas poib B (pOPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHHS] W BOCIHUTAHUU YMEHHM JCHCTBOBATh
10 33/IaHHBIM aJTOPUTMAaM, COBEPIICHCTBOBATH U3BECTHBIE U KOHCTPYHUPOBATH HOBHIE.
B nmnpouecce pemieHuss 3agad — OCHOBHOM Y4eOHOM JESATEIBHOCTH Ha  ypoOKax
MaTEeMaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U MIPUKJIATHAS CTOPOHBI MBITTUICHHUSI.

OOyuenne mMaTemMaTnke MAaET BO3MOXKHOCTh Pa3BUBATh y OOyUaAIOIIUXCS TOUYHYIO,
palMoOHAIBHYI0O U MH(POPMATHUBHYIO pPedb, YMEHHE OTOMpaTh HamOOJee MOIXOISIINE
SI3BIKOBBIC, CHMBOJHMYECKHE, TpadUyecKue CpeACTBA I BBIPAXKEHHUS CYXIACHUU U
HATJISHOTO UX MPEICTaBICHHUS.

HeoOxoaumbiM KOMIOHEHTOM 00IMIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMH1 TIO3HAHMS JCHCTBUTEILHOCTH, MPEACTABICHUE
O TpeIMEeTe W METOJE MATeMaTHK{, €r0 OTJIMYUS OT METOJIOB ECTECTBEHHBIX U
TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHHUS MaTeMaTHKU JUIsl pPEeIIeHUs
HAYYHBIX M MPUKJIAIHBIX 331a4. TakuM 00pa3om, MaTeMaTuieckoe oOpa3oBaHNE BHOCUT
CBOM BKJIaJ B GOpMUpOBaHKE OOLIEH KYJIbTYphI YEIOBEKA.

W3ydyeHne MaTreMaTUKU CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKA,
MOHMMAHUIO KpPacoThl M M3AIMIECTBA MaTEMaTHYECKHX PAaCCyKICHUH, BOCHPUATHIO
reOMETPUUECKUX (POPM, YCBOCHHUIO I CUMMETPHUHU.
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[IpuopurerHpiMu LensiMu o0yudeHus matematuke B 10—11 kimaccax Ha 06azoBoM
YPOBHE SIBJISIFOTCS:

(dopMupoBaHHE IEHTPAIbHBIX MaTEMaTHUYECKUX TOHATUH (YUCIIO, BEIUYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUHBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00y4arOIINXCS;

NOJBEJCHUE OOyJaroluXxcs Ha JOCTYIIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaT€MaTUKHU U OKPY>KAIOIIEro MUpa, MOHUMAaHUEe MAaTEMaTHKU KaK 4acTh
o011el KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaroluxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKIUX YMEHHUH, KPUTUYHOCTH MBIIIJICHHUS,
MHTEpeca K M3YYEHHUIO MAaTEMAaTUKH;

(GopmupoBaHrue (PYHKIIMOHAJIIBHOM MaTEMaTUYECKOM TPaMOTHOCTH: yMEHMS
pacrno3HaBaThb MaTEMAaTUYECKHME acCMEeKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyalMsIX
U TpU U3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH WU
3aKOHOMEpPHOCTEW, (QOpMYyJIUpOBaTh HX HaA A3BIKE MaTEeMaTHMKH U CO3/JaBaTh
MaTeMaTUYECKUE MOJIENH, NPUMEHATh OCBOCHHBIH MaTeMaTHMYeCKUW  ammapar
JUIsL pelIeHHs NMPaKTUKO-OPUEHTUPOBAHHBIX 3aj]ad, MHTEPIPETHUPOBATh M OLIEHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OcHOBHBIMU JIMHUSIMU cojaepkanus matematnku B 10-11 kmaccax SIBISIOTCS:
«Yucna u BeUUCICHUD», «ANredpa» («Anredpanueckue BBIPAKEHUS», « YpaBHEHUS U
HEpaBEeHCTBa»), «Hauana MaremaTrueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
burypsl u ux cBoiicTBay, «l3MepeHne reoMeTpuuecKux BEeTUYUH»), «BeposTHOCTh 1
CTaTUCTHKa». J[aHHbIE JMHUM Pa3BUBAIOTCS MapajUieIbHO, KaXdas B COOTBETCTBUU
c cOOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JPYIOi, a B TECHOM KOHTAKTE
u B3aumonerctBuu. Kpome 3Toro, umx OOBEIMHSET JIOTUYECKas COCTaBIISAIOIIAs,
TPaIUIIMOHHO MPUCYIIAs MATEMAaTUKE U TIPOHU3BIBAIOIIAS BCE MAaTEMAaTHUYECKHUE KyPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BlaJICHUE
METOJAMH JI0Ka3aTelIbCTB, aJrOPUTMaMHU pEIICHHs 3a7ad, yMeHue (OpMyIHpOBaTh
OTIpE/ENICHUsI, aKCHMOMBI W TEOPEMbI, TPUMEHATh WX, NPOBOAUTH JOKa3aTeIbHBIC
paccyXJieHHs B XOJie¢ pEUIeHUs 3a/lay» OTHOCUTCA KO BCe€M Yy4eOHbIM Kypcam, a
dbopMHpOBaHUE JIOTMUYECKUX YMEHUH paclpeaensercs M0 BCeM TrojaMm o0ydeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBercTBUM ¢ ®I'OC COO Maremaruka sBIASETCS 00sA3aTeIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo maremartuke npeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaThka» B paMKaxX TpEX y4eOHBIX KypCOB:
«AnreOpa ¥ Hauajga MaTeMaTHdyeckoro aHamuza», «['eomerpusi», «BeposTHOCTH U
craructukay. dopmMupoBaHue JIOTHYECKUX YMEHHUI OCYIIECTBISETCS Ha MPOTSHKEHUU
BCEX JIeT OOy4YeHHs] Ha ypOBHE CpedHero oOiiero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKU
BKJIIOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYpPCOB.

O011ee yuCIo0 YacoB, pEeKOMEHI0BAHHBIX JIJIs U3y4eHHsI MaTeMaTuk — 340 yacos:
B 10 xnacce — 170 gacoB (5 wacoB B Hememo), B 11 kmacce — 170 gacoB (5 uacos
B HEJICIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

HSY‘-ICHI/IG MATCMATUKN HAa YPOBHC OCHOBHOI'O O6HI€FO 06pa?>OBaHI/I}I HaIIPaBJICHO
Ha JOCTHXXCHHC 06ytlaIOHII/IMI/ICSI JJMIYHOCTHBIX, MCTAIIPCAMCTHBLIX H IMPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YIIbTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynprare m3ydeHus MaTreMaTHKH HAa YPOBHE CpeaHEro oOImero oopa3oBaHUS
y oOy4aromerocst 0yayT coOpMHUpPOBAHBI CIACAYIOITHE TUIYHOCTHBIC PE3yJIbTAThI:

1) rpakIaHCKOTro BOCIIUTAHMS:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3UIIMKA OOYyYaroIIerocss Kak aKTHBHOTO H
OTBETCTBCHHOTO YJICHA POCCHMCKOIO OOINECTBa, MPEICTABICHUE O MaTeMAaTHYCCKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBJICHUH, IPOIEAYP IPaskIaHCKOTO
ob1ecTBa (BBIOOPHI, OIPOCHI M JIPYroe), YMEHHUE B3aUMOJICHCTBOBATh C COIMAILHBIMHU
UHCTUTYTAaMHU B COOTBETCTBHHU C MX (PYHKIUAMH M Ha3HAYCHUEM;

2) MaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHMCKON TPAKTAHCKOW HJEHTUYHOCTH,  YBAKCHHUS
K IPOLUUIOMY W HAaCTOSIIEMY POCCUUCKOM MATEMaTHUKH, [EHHOCTHOE OTHOIICHUE
K JIOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCHMCKOM MATEMATUYECKOM IIKOJIbI,
HCIIOJIb30BaHUE ATUX JTOCTHIKEHUM B IPYTUX HAayKaxX, TEXHOJIOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHME JIyXOBHBIX IIEHHOCTEH POCCHIMCKOT0 Hapoaa, CPOpPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHUA, ATHUYECKOTO TIOBEIEHHUS, CBSI3aHHOTO C MPAKTHYECKUM
INPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIBHOCTBIO YUYEHOIO, OCO3HAHHUE JINYHOTIO
BKJIaJla B IOCTPOCHHE YCTOWYUBOTO Oy IyIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYasg DOCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pELIEHUH, PaCCYKIECHUW, BOCIPUUMYUBOCTH
K MaT€éMaTUYECKUM acCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpPecax
3I0pOBOTO0 M 0€30MacHOro ooOpas3a >KW3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryisipHas pu3nyeckasi akTUBHOCTb), (PU3UUYECKOE COBEPLIEHCTBOBAHUE MPU 3aHATUSIX
CIIOPTUBHO-03I0POBUTEIIbHOMN JAEATEIBHOCTHIO;

6) TPya0BOr0 BOCTIMTAHUA:
TOTOBHOCTh K TPY/AY, OCO3HAaHHE IIEHHOCTH TPYIOIIOOUS, HHTEPEC K Pa3InIHbIM
chepam npodecCHOHATBHON EATETbHOCTH, CBA3aHHBIM C MaTeMaTUKON U e
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MPWIOKEHUSIMA, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuun
U pPEaM30BBIBaTh COOCTBEHHBIC J>KM3HEHHBIC IIJIaHBI, TOTOBHOCTh W CIIOCOOHOCTH
K MaTeMaTH4eCKOMY 0Opa30BaHHMIO M CaMOOOpPa30BAaHUIO HA MPOTSHKCHUH BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PCIICHUU MPAKTUYECKHUX 3a/ad MaTeMaTUYECKON
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHNE BIUSHUS COIMATBHO-
YKOHOMHYECKHUX MTPOIIECCOB HAa COCTOSTHUE MMPUPOIHON U COIUATBHOMN CPe/Ibl, 0CO3HAHNE
r100ampbHOTO  XapaKTepa dKOJIOTHMYECKUX TIpoOJieM, OpHCHTAalHUs Ha MPUMEHEHHE
MaTEeMaTHYECKUX 3HAHWW JUIsI pelIeHHs] 3a7ad B OO0JAacTH OKPYXKAIOMIEH Cpelbl,
IUTAHUPOBAHKE TIOCTYIKOB M OICHKH WX BO3MOXKHBIX MOCIEACTBHHA JIJIA OKPYKAIOMICH
Cpelibl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKHU, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cepbl YeIOBEUECKON AESITEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
IUBWIM3AIUM, OBJIAJECHUE SA3BIKOM MAaTEMaTUKU M MAaTeMaTU4YeCKOW KyJIbTypou
KaK CpEICTBOM  IO3HAHWA MHpPA, T[OTOBHOCTh  OCYIIECTBIISATb  MPOEKTHYIO
Y UCCJIEI0OBATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI IO MaTEMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE Pe3yJIbTaThl,
XapaKTEPU3YIOIIUECS OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMU JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATUBHBIMH  JIEUCTBHSIMH W YHUBEPCAIbHBIMU
PETYISTUBHBIMU JACHUCTBUSMU.

ITo3HaBaTeIbHbIe YHUBEPCAJIbHBbIE YYeOHbIE JeiCTBUS
ba3oBble joruyeckue 1eHCTBUA:

BBISIBIIATH M XApPAaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEeMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOUIEHUN MEXIy MOHATHSAMHU, (GOPMYIUPOBATH OIpEaAesICHUs
NOHSATUH, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIacCU(UKAIMU, OCHOBaHUS
JUTs1 0000IIIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATEIbHBIE, €IMHUYHBIEC, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBJISIT MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOPEYHMS
B (¢akrax, [aHHbIX, HAONIOACHUSX W YTBEPXKICHUSX, Mpejaratb KpUTEPUU
JUISl BBISIBJIIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYMH;

JIeNaTh BBIBOJIBI C MCIIOIb30BAHNEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;
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MPOBOJIUTh CAaMOCTOSITEIILHO JIOKA3aTEILCTBA MATEMATHYCCKUX YTBEPIKICHUM
(mpsiMbIe W OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHusi, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBnle ucciaenoBarejabCKue 1eCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT  ITO3HAHHS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HMCKOMOEC M JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OO0BEKTa, SIBJICHMS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh 0O0OOIIEHHUS H BBIBOABI IO pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOXKHO€ pPa3BUTHE IIPOLIECCA, a TAaKXKE BBIJBUTATh
MPEIOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBJISITH 1e(DUIUTHI MH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIIPOC
U JJI peuIeHus 3a/1auu;

BbIOMpaTh WMH(OPMALMIO W3 HCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HWHTEPNPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS];

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iMyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KomMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe JeiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUH C YCIOBUSIMHU
U 1EJISIMU OOILIEHUS, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, MaBaTh MOSCHEHUS MO XOAY PEUICHHS 3a/a4l, KOMMEHTHUPOBATh
MOJTyYEHHBIN pe3yJIbTaT;

B X0/A€ OOCYXIEHHUS 3a/JaBaTb BONPOCHI IO CYIIECTBY OOCYKIAa€MOM TEMBI,
npoOJieMbl, pelaeMoi 3a/1adu, BBHICKA3bIBaTh HJCH, HAIllEJICHHBIC Ha MOUCK pPEUICHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXACHUAMH JAPYTUX YYaCTHUKOB JMAjora,
OOHapyXHBaTh pa3IMyure U CXOJICTBO MO3ULIUH, B KOPPEKTHOU dopMme HopMyIupoBaTh
pa3HoIIacusi, CBOM BO3PAKEHUS;

NPECTaBIATh PEe3yibTaThl PEUICHHUs 3a7aud, HKCIEPUMEHTa, HCCIIEIOBAHUS,
IPOEKTa, CaMOCTOATEIbHO BHIOMpaTh (HOpMaT BBICTYIUIEHHS C Y4€TOM 3aj1ay
Npe3eHTAIMU U 0COOEHHOCTEH ayTUTOPHH.
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PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusamnus:

COCTABJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1a4, BEIOMPATH CIIOCO0 PEIICHUS C yUETOM
UMEIOIIUXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(OpMALIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMH ITO3HABATEIBHON pedICKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA U MBICIUTENbHBIX MPOIECCOB, HX PE3ylbTaTOB, BIAACTh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pPe3ysibTara PEeIIeHUsS MaTeMaTH4eCKOU
3aJlaui;

MPEABUACTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIMHOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEJIM U YCIOBHUSIM, OOBICHATH MPUUUHBI
JOCTHKEHUS WM HEJOCTHXKEHUS PE3YJIbTaTOB JIEATEILHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAILHON pabOThI
Opy  pelIeHUH y4eOHBbIX 3a7ay, NPUHUMATh IIeJIb COBMECTHOM JEesTEIHHOCTH,
IJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM pabOThI, pacupeneisaTh BUIbI padoT,
JIOTOBApUBATLCA, OOCYX JaTh MPOIECC U Ppe3ydbTaT padboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

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

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTWKe Ha 0a30BOM
YPOBHE Ha YpOBHE CpeJIHEro 0011ero o0pa3oBaHus MPeCTaBIEHBI M0 roJaM 00y4YeHus
B paMKaX OTJCIbHBIX yU4€OHBIX KYpCOB B COOTBETCTBYIOIIMX pasieiiaX MpOrpaMMBbl
10 MaTEMaTHKE.
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

(1D 491925)

MNOACHUTEJIBHAA 3AIITUCKA

VYuebHsbIil Kypc «Anredpa U HadaJla MaTEMAaTUYECKOTO aHAIU3a» SABJISIETCS OJHUM
U3 HauOoJiee 3HAYMMBIX B MporpamMme CpeAaHero ooiiero oOpa3oBaHMs, MOCKOJbBKY,
C OJHOM CTOPOHBI, OH O0ECIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy MJisi M3Y4YEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYroil CTOPOHBI, (OPMUPYET JIOTHMUECKOE
U a0CTpaKTHOE MBIIICHUE OOYYalOIIMXCsl HAa YpPOBHE, HEOOXOAMMOM JJIsi OCBOCHMSI
y4eOHBIX KypcOB MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTU. B pamkax
yueOHOro Kypca «Ainrebpa M Hayaja MaTeMaTHYECKOro aHaiu3a» oOydaroluecs
OBJIa/ICBAIOT YHUBEPCAIBHBIM 3bIKOM COBPEMEHHOM HayKH, KOTOpasi pOpMyIUpPYET CBOU
JOCTHKEHHSI B MaTEMaTUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTEMaTHYECKOTO aHAJIM3a 3aKJIabIBAET OCHOBY
JUIS YCHEIIHOTO OBJQJICHUS 3aKOHaMU (PU3UKW, XUMHHW, OHWOJOTHH, TOHHMAaHUS
OCHOBHBIX  TEHACHIMA JKOHOMHUKM ¥  OOIIECTBEHHOW JKM3HU, TO3BOJISIET
OpUEHTHPOBATbCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XM3HHU. B TOXe Bpemsi OBlaJieHUE
a0CTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEeMaTHUYECKUMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH YTBEPKICHUSA,
UCIIOJIb30BaTh O0000IIEHNEe M KOHKPETH3alWio, a0CTparupoBaHWE W aHAJOTHIO,
(opMupyeT KpeaTUBHOE U KPUTUYECKOE MbILIUIEHHE. B X0/1e n3yuenus anreOpbl 1 Havas

MaTeMaTUYECKOTO aHaJIN3a Ha YPOBHE CPETHEro O0IIero oopa3zoBaHusi 00yJaromnimuecs
MOJTy4ar0T HOBBIN OIBIT PEICHUs MPUKIAIHBIX 3a7a4, CAMOCTOSITEIbHOTO MOCTPOCHHUS

MaTeMaTUYECKUX MOJeNe peajbHbIX CUTYalluil U MHTEPIIPETALUU TTOJTYYESHHbIX
pEelIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE,
HayKe U B UCKYCCTBE, C BBIJAIOLIUMUICS MaTEMAaTHYECKUMH OTKPBITHUSIMHU U MX aBTOPaMH.

VYyeOHbll Kypc anredpbl 1 Havyajl MaTEMaTHYEeCKOTro aHaiu3a o0Jaaaet
3HAYUTENIbHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIM peau3yeTcsl Kak yepes
y4eOHBIN MaTepuall, CIoCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI, TAK
U 4epes3 crnenupuky ydeOHOM AesTeIbHOCTH, TPEOYIoIed caMOCTOsITEIbHOCTH,
aKKypaTHOCTH, MPOIOJKUTEIBHON KOHIICHTPAIIU BHUMAHUSI U OTBETCTBEHHOCTH

3a MOJIYYEHHBIN pe3yJIbTaT.

B ocHoBe meroauku oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOro aHalIu3a
JICKUT ACSITENLHOCTHBIN MPUHITUI 00YYCHHUS.

B cTpykType nporpammsl no anreOpe 1 HayaiaMm aHalInu3a BBIACTSIOTCS CIEIyIOIINe
coJiepKaTelIbHO-MeToIuYecKre JUHUM: «Yucna W BhIUUCIHCHUS», «DyHKIMM U
rpadukmn», «YpaBHEHUST M HepaBeHCTBa», «Hayama mareMaTHyeckoro aHaiuzay,
«MHoOXecTBa M JOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOJUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JBYX JIeT OOy4YeHHsl Ha YpOBHE CpEIHEro oOIero
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00pa30BaHMs, €CTECTBEHHO JIONOJHAA APYT JAPYra U MOCTENEHHO HACKHIIIAACh HOBBIMU
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TeMaMu U pasnenamu. J(aHHBIN yuyeOHBINH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHsAET B ce0e COAEepKaHUE HECKOJIbKMX MaTeMaTH4EeCKUX AMCLUIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMAaTHYECKUM aHaIU3, TEOpUs MHOXKECTB U Apyrue. [Io mepe toro
Kak oOydJarolmuecs OBIaJeBalOT BcE OoJjiee MIUPOKUM MaTEeMaTHYECKUM allapaTom,
y HHUX TIIOCIEI0BaTENbHO (POPMHUPYETCS U COBEPLIEHCTBYETCS YMEHUE CTPOUTh
MaTEMaTUYECKYI0 MOJENb pPEATbHOM CHUTyallud, NPUMEHSITh 3HAHMS, IMOJYyYECHHbIE
B yueOHOM Kypce «Anrebpa W Hadajga MaTEeMaTHMYECKOTO aHalIM3ay, IS PElIeHUs
CaMOCTOSITENILHO  COPMYJIMPOBAHHOM  MaTeMaTH4YeCKOW  3ajayd, a  3aTeM
MHTEPHPETUPOBATH MOJYUCHHBIN PE3YNIbTAT.

ConepxarenpHOo-MeTOAMYECKAss JIMHAA «UKMCiIa YW BBIYHCICHUS» 3aBEpIIAcT
(OopMHpOBaHWE HABBIKOB HCIIOJIb30BAHUS JIEUCTBUTENIBHBIX YHCE, KOTOpPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOTro oOmiero oopazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3oBaHMs 0CO00€ BHUMaHueE yaensieTcst GOpMHUPOBAHUIO MPOYHBIX BEIUNCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d MCIOJb30BaHUE pPa3IUYHbIX (OpPM  3aluch
JEHUCTBUTEIBHOTO YUCIIA, YMEHHUE PAllMOHAIBHO BBITOJIHATH JCHCTBUSA C HUMH, JEJIaTh
OPUKHUJKY, OLIEHUBATh pe3yibTar. OOydaromuecs MOJydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JEHCTBUM C YUCIaMU, 3allMCAHHBIMU B CTaHAAPTHOU (opMme,
VCITOJIB30BAHUSI MaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUN.

ConepxxarenbHass  JUHUS ~ «YpaBHEHHS WM HEPABEHCTBA»  pealu3yercs
Ha MPOTSHKEHUU BCEro 00YUYEHUS HA YPOBHE CPEIHEro O0IIero 00pa3oBaHusl, TOCKOJIbKY
B KaXJOM pas3fesie IpOorpaMMmbl MNPEeIyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3aad.
OOyyaroiuecs: OBJIaCBAIOT PA3IUYHBIMU METOJAMU PEIICHUS 1ENbIX, PallMOHAIbHbIX,
UPPaLMOHAIBHBIX, TI0OKA3aTEIbHBIX, JTOrapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPABHEHUH,
HEpPaBEHCTB U uX cucteM. [lomyueHHbIe yMEHHUs UCHIONB3YIOTCS PU UCCIIEA0BAHUN (PYHKIHIA
C TOMOILIBIO TPOU3BOJHOM, PEHICHHHM NPHUKIAJHBIX 3aJad U 3a/Jad Ha HAXO0XKICHUE
HauOONBIINX M HAUMEHBIIWX 3HAaYeHUH (QyHKkuuM. JlaHHas conxep)kareibHas JHMHUA
BKJIIOYAET B ceOsl Takke (OpMHUPOBAHME YMEHHI BBINOJHATH PACUETHI MO (PopMmyiiam,
npeoOpa3oBaHusl LIETbIX, PALMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHUM, a TakXKe BbIPAXXEHHH, colepKalllux cTerneHdu U Jiorapudmel. braromaps
U3YYEHUIO airedpanvyeckoro Marepuana MNpPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUS 00YyYarOMMXCs, GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PacCyKJI€HUW, pabOTbl C CUMBOJIBHBIMH (OpMaMu, MPEACTABICHHUS
3aKOHOMEPHOCTEW U 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPaBEHCTB. AJreOpa npezaraert
3 PeKTUBHBIE HHCTPYMEHTHI 1JIs1 peILICHHsI MPAKTUYECKHUX U €CTECTBEHHO-HAYYHbIX 337134,
HAIJIAHO IEMOHCTPUPYET CBOU BO3BMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTOoAMYecKass JUHUA  «DyHKIMM U TpaduKu»  TECHO
HeperyieTaeTCs ¢ PYTUMH JIMHUSMHU y4eOHOTrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATEIBHOCTh  M3Y4YeHHs  marepuana. l3yueHume  cTeneHHOW,
MOKa3aTeIbHOM, JIOTapU(PMUUIECKON U TPUTOHOMETPUUYECKUX (DYHKIUN, UX CBOMCTB U
rpaukoB, HUCHONAb30BAaHUE (YHKUMHA A peUIeHHs 3aJad W3 JpYyrux ydeOHbIX
IIPEIMETOB U PEAIbHOM U3HHM TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U
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C pelIeHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OosblIoe BHUMAHUE YACNIAETCS
(dbopMHPOBaHUIO YMEHHSI BhIpaxaTh (POpMyJiaMy 3aBUCUMOCTU MEXKY Pa3IMuYHbIMU
BEJIMYMHAMU, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Marepuan
COJIep>KaTeJIbHOM JIMHUYU HAlEJIeH Ha pa3BUTHUE YMEHUIN U HABBIKOB, IMO3BOJISIOIINX
BBIp@XaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B Pa3TUYHON opMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnoco6cTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
ConepxarenpHass JuHusA «Hauana wMareMaTH4eCKOro aHaiau3a» MO3BOJISET
CYIECTBEHHO PAaCUIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK W MPUKIATHBIX 3ajad,
JOCTYMHBIX 00YYaIOUIMMCsl, Y KOTOPBIX MOSIBISIETCA BO3MOXKHOCTb MCCIIEI0BATh U
CTpoUTh Tpaduku (yHKIMM, ONpenensaTh UX HauOOJbIINE W HaUMEHbIIWE 3HAYCHUS,
BBIUMCIIATH IUIOMAAd (QUryp u OOBEMBI TeN, HAXOJIUTh CKOPOCTH U YCKOPEHUS
npoueccoB. CoaepkaresbHas JMHUAS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS
MaTEMaTUYECKUX MOJIENIEH pealIbHbIX CUTYyallui, HAXOXACHUS HAWIYyYIlIero peueHus
B NPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-3KOHOMUYECKHX, 3aJadyax.3HaKOMCTBO
C OCHOBAMHM MAaTE€MAaTHYECKOrO0 aHajiu3a CIOCOOCTBYET pPa3BUTHIO a0CTPaKTHOIO,
(OpPMAJIBHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILUIEHUS, (OPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKU B HAyKe, TEXHUKE M UCKYCCTBE.
OOyyaroiuecs y3HAaIOT O BBIJAIOIIMXCS PE3yJbTaTax, MOJYyYEHHBIX B XOAE pa3BUTHUS
MaTeMaTUKH KaK HayKd, U UX aBTOpax.

ConepxxarenpHO-MeTOAUYECKass JuHUS «MHOXecTBa M JIOTHKa» B OCHOBHOM
MOCBSLIEHA 3JIEMEHTAaM TEOPUU MHOXKECTB. TE€0pPETUKO-MHOXXECTBEHHbIE MPEICTABICHUS
NPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTeMAaTHUKH M MpeayiaraloT Haubosee
YHUBEPCAIbHBINA S3bIK, OOBEIUHSIOIINNA BCE pa3/iesibl MATEMATUKU U €€ MPUIIOKEHUM,
OHM CBSI3BIBAIOT Pa3Hble MaTEMaTUYECKHUE IUCLUUILIMHBI B eauHoe Ienoe. [loatomy
Ba)KHO JIaTh BO3MOKHOCTh 00yYaroleMycsi IOHUMATh TEOPETUKO-MHOXECTBEHHBIN SI3bIK
COBPEMEHHOW MAaTeMAaTUKHU U UCIOJb30BaTh €r0 JJIsl BRIPAXKEHUSI CBOMX MBICIIEH.

B yuebGHOM Kypce «Ainredpa 1 Havajna MaTeMaTHYeCKOro aHaJIn3ay MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTeMAaTHYECKOT0 MOJEIUPOBAHUSA, KOTOPbIE MPU3BaHbI CPOPMUPOBATH
HABBIKM MOCTPOEHHUSI MOJIeJIeH pealbHBbIX CUTyallud, HCCIEAOBAHUS 3TUX MOeNen
C TMOMOUIBIO ammapaTa ajreOpbl M MaTeMaTHYEeCKOTO aHaiu3a M HHTEepIpeTaluu
MOJIYYCHHBIX pe3ynbTaToB. Takue 3amaHusi BIUIETEHbl B KaXIbli U3 pa3/iesioB
pPOrpamMMbl, MOCKOJBKY BECh Marepuaid Yy4yeOHOro Kypca UIMPOKO MCIOJIb3YEeTCs
JUISL pelieHus: NpUKIaAHbIX 3anad. [Ipu pelleHuu peanbHbIX MNPAKTHYECKUX 3a7ad
oOy4aroniecs: pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIHOJIb30BaTh aAHAJOTUI0, 0000IATh U  KOHKPETU3UPOBATh
npobiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIATHBIX 3a]1a4
OpraHu3yeTcsi B MPOIECCe M3YUYEHHUs BCEX TeM Yy4yeOHOro kypca «Amnredbpa U Hauaia
MaTEMaTUYECKOrO aHATIU3ay.

OO611ee 4yncI0 YacoB, PEKOMEHIOBAHHBIX JJIsl M3YUYEHUs1 y4eOHOTo Kypca «Anredpa
¥ Hauvajia MaTeMaTuuyeckoro aHanuza», — 170 dacos: B 10 kiacce — 68 yacoB (2 yaca
B Henenmo), B 11 kimacce —102 gaca (3 yaca B Heelo).
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COAEPXKXAHUE OBYUEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

Panmonaneupie yucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, TMPOIICHTHI,
OeCKOHEYHbIE TIEPUOINYECKUe IpoOu. AprudMeTHuYecKue onepaluu ¢ palroHaIbHBIMU
yuclIamMH, NpeoOpa30OBaHMs YHCIOBBIX BbIpakeHUU. [Ipumenenue npobeil U MpoLeHTOB
JUISL PELICHUS TPUKIAAHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIEH 3HAHUM U PEATbHOU KU3HH.

JlelicTBuTENbHBIE ~ Yucla.  PalMoHambHBIE W UPPALMOHAJIBHBIE  YHCIA.
Apudmernueckre omnepanuu ¢ JCHCTBUTENbHBIMU  uuciaamu. [IpuOmmkEHHbIC
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranpaptHas (opma 3amucu JAEMCTBUTEIBHOTO
yucna. Hcnonp3oBaHue mnoaxonsimiel ¢GopMbl  3amucU  JEHCTBUTEIBHBIX  UHCEI
JUISL PELICHUS IPAKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU cTerneHu. J(elcTBUs ¢ apupMEeTHUECKUMU
KOPHSIMH HaTypAJIbHOU CTENIEHHU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxaecTBa u TOXIAECTBEHHBIE MPEOOPA3OBAHMS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

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

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMAaTUUECKUX 3a/1a4 U 3a]a4
U3 pa3IMYHBIX 00JacTeil HAYKU U peabHOM KU3HU.

DyHKUUN U TpaPuKHU

Oynkius, cnocoosl 3amanus pyukmuu. ['padux Pynkmuu. Bzaumuo obOpaTHbie
byHKIINN.

OOnacTe ompeneneHUsT M MHOXECTBO 3HaueHuM (yHkumu. Hynu ¢yHKImm.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (DYHKIIUU.

Crenennas GpyHKIHMS ¢ HATYpaTbHBIM U IIENIBIM TTOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

TpuronomeTrpudeckasi OKpy>KHOCTb, ONIPEAEICHINE TPUTOHOMETPUIECKUX (DYHKIIUH
YHUCJIOBOTO apryMEHTAa.

Hauyaja MmaTeMaTHYeCKOro aHaJIM3a
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCIEI0BaTEIbHOCTEH. MOHOTOHHEIE
TIOCJIEAOBATCILHOCTH.
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ApudmMernueckass W TeOMETpUYeCKas Mporpeccuu. beckoHedHo yObIBaromias
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUYECKOU
nporpeccun. opmyia CI0KHBIX MPOIIEHTOB. VIcIonb30BaHne MPOTrPECCUH ISl PEIICHUs
peaNbHBIX 3a]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOXkecTBO, oOINepaluu HaJa MHOXecTBamH. Jlmarpammel  OJilnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO —armapara Uil  OINHCAHUS  PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a4 U3 IPYTUX yUSOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KUIIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHs ¢ pallMOHAIBHBIM TOKa3aTenaeM. CBOWCTBA CTENCHU.
Jlorapudm uncna. Jlecatuunblie U HaTypajibHbIC JOTapU(pMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBanrie BBIpAKEHHM, COAEpKAIIMX CTENEHHM C  palUOHAJIbHBIM
MoKa3aTeJIeM.

[IprmMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE YpAaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTRA.

Cucrembl JIMHEHHBIX ypaBHEHUHW. PelnieHne MpUKIAaIHBIX 3aAad C MOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHCHUM.

Cucrembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpyuMeHeHne ypaBHEHUM, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 U 3a71a4 U3 Pa3JIMuHbIX 00JacTel HAyKH U peaibHOM KU3HHU.

DyHKIUMN U rpapuKu

Oyukuus. [lepuonnueckne ¢QyHkuuu. [IpomMexxyTku MOHOTOHHOCTH (PYHKIUU.
MakcumyMmbl 1 MUHUMYMbI QyHKIIMU. Hanbosbiee 1 HauMeHsblliee 3HayeHue PyHKIUU
Ha ITPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPAPUKH.

[lokazatenbHass u JjorapudpmMuyeckas (QyHKIUU, HX CBOMCTBA M rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonp3oBanne rpadukoB (yHKUMNH AJIE  HUCCIENOBaHHUS TMPOLECCOB U
3aBHCHMOCTEH, KOTOpbI€ BO3HHKAIOT MpPU pEHIeHHH 3a7ad M3 JPYruX Y4eOHbIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havasa maTeMaTH4eCKOro aHaJIM3a
HemnpepsiBable QyHKIIMU. MeTOoa WHTEPBAIOB MJis pEIICHUS HEPABEHCTB.
[TpousBoanas ¢pyHkuu. 'eoMeTprueckuii U PU3MUECKUM CMBICT POU3BOTHOM.
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[IpousBoaubie 3eMeHTapHBIX QYHKINI. DOpMyIbl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIHI.

[IpumeHeHne TPOM3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoskaeHne HanOobIIero 1 HANMEHBIIETO 3HAaYeHHST (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXOKIEHHUS HAWTy4lIero peieH s B IPUKIaIHbIX
3aJ1a4ax, JUIsl ONPEEIIEHUs CKOPOCTH MPOLIECCa, 3aJaHHOTO (popMynoi min rpaduKoM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMmeTpuyeckuii U (GU3NYECKU CMbICI. BpluucieHne uHTerpaia
o ¢popmyne Herorona—JleriOHuia.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry oOyuenus B 10 kiacce o0y4aroniuiicss MOJIy4YHUT CICTYIONINE MPEIMETHBIC
pE3yNbTATHI:

Yucjia v BIYUCTEHUS

OTIEpUPOBATH MOHATHAMU: PAIMOHATBHOE U JCHCTBUTEIIHPHOE YNCII0, OOBIKHOBEHHAS
U JICCATUYHAS IPOOb, TPOILICHTHI;

BBITIOJTHATH apU(METUUSCKHUE OMEpPalliU C PAIMOHAIBHBIMU U JACHCTBUTEIHHBIMA
YUCIIaMU;

BBITIOJTHATH TPUOJIMKEHHBIC BRIYUCIICHHS, MCITONB3YS MPABHIIa OKPYTJICHHUS, JIeTaTh
MPUKUJKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHI;

OTIepUPOBaTh MOHSATUSMU: CTEMEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3aMiCH  JIEUCTBUTEIHLHOTO YHCIA, KOPEHb HATypajdbHON CTEMEHH, HCIOJIb30BaTh
MOIXOIAIIYI0 (JOPMY 3aIMCH TCUCTBUTEIBLHBIX YUCET JIJISl PEIICHUS TPAKTUYECKUX 3a/1a4
U TIPE/ICTABIICHUS JIaHHBIX;

OTepUpOBaTh TOHSTUSIMHU: CHHYC, KOCMHYC M TaHI€HC TMPOU3BOJBLHOIO Yria,
WCIIOJI30BaTh 3allUCh IMPOU3BOJIBHOTO YIJIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKINN.

YpaBHeHUs U HEPABEHCTBA:

ONEPUPOBATh IMOHATHUSIMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIBHOE, WPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BBINIOJIHATh MPeoOpa30BaHUsI TPUTOHOMETPUYECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBITIOJHATh  MpeoOpa3oBaHUsl ILENbIX, PAUUOHATIBHBIX M  HPPaLMOHAIBHBIX
BBIPDQKEHUN W PEIIaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX U HPPalMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UI PELICHUS MAaTEMAaTUYECKUX 3a7ad U
3aJlay U3 pa3au4HbIX 001acTel HAyKH U peaabHOM KU3HU;

MOJEJINPOBATh peabHbIE CUTYAllMH Ha SI3bIKE aJIr€Opbl, COCTABIISITh BBIPAXKEHMUS,
YPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBUIO 3aJayd, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU
C UCIIOJIb30BAHMEM allfapara aiareopsl.
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DOyHKIMU U TPAPUKHU:

ONEpUPOBATh MOHATHAMM: (YHKLHUSA, CIOCOOBI 3adaHus (QYHKIUH, 001acTh
OIIpENETICHUS U MHOKECTBO 3HaUCHUN (QyHKIUH, TpaduK PyHKIIMH, B3AUMHO OOpaTHBIE
bynxmy;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (GYHKIUH, HYIH (DyHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GyHKIUHN JIJIs pEIICHUs ypaBHEHUM;

CTPOUTh M YWUTaTh Tpaduku JITUHEHHOW (YHKIMHM, KBagpaTUIHOW (PyHKIHUH,
CTETICHHOU (PYHKIIHH C LEJIbIM [TOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku (GYHKIIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PEUIEHUU 3aJa4 U3 JAPYTUX yYEOHBIX MPEAMETOB U PEANbHOW KU3HH, BBIPAXKATH
(dbopMynamMu 3aBUCUMOCTH MEX/1y BEIMYNHAMH.

Havana MaTeMaTH4eCKOro aHaJIu3a:

OTNEpUpPOBaTh  TMOHSTHUSIMU: MOCJIEAOBaTEILHOCTh,  apudMmeThueckas U
reOMETPUYECKasi IPOTPECCUU;

OTepUPOBATH MOHATUSIMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKAs MPOTPECCHs,
cymMMa OECKOHEUHO YOBIBAIOIIECH reOMETPUUECKON IPOTrPECCUu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BATh CBOMCTBA IIOCJIEAOBATEIBHOCTEW W IIPOTPECCUU ISl PELICHUS
peanbHbIX 3ajlau MPUKIIAJHOTO XapaKTepa.

MHosxecTBa M JIOTHKA:
OIIEpUPOBATH MOHATUSIMM: MHOXECTBO, OTIEpALIMX HAJ, MHOKECTBAMU;
HCTIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIN anmapar ISl ONMUCAHUS PEabHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX yIeOHBIX IIPEAMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIyIHUT CISTYIOIINE MPEIMETHBIC
PE3YIIbTATHI:

YucJa v BbIYHCITCHUA:

ONEPUPOBATH MOHATHUSIMHU: HATYPAIBHOE, LIEJIOE YHUCIIO, UCIOJIb30BaTh MPU3HAKU
JIEJIMMOCTH 1EJIBIX YHCEN, PA3JIOKEHUE YMCIA Ha MPOCTHIE MHOXHUTEIW IS PEIICHUS
3aj1a4;

OIEPUPOBATH MTOHITHUEM: CTEIICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JECITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSATh CBOWCTBA CTEMEHU JIsl MPeoOpa3oBaHUS BHIPAKCHUI, OTEPUPOBATH
MOHATHUSIMU: TIOKA3aTEJIbHOE YpPAaBHEHHWE W HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIbI
MOKAa3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH MPE0OPa30BaAHMS BBIPAXKEHUH, COJIepKAIIUX JOrapu(Mbl, OIEPUPOBATH
MNOHATUSIMU: JIOTapU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIbI
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Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

HaXOJUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUpOBAaTh IMOHATUSAMU: CHUCTEMA JIMHEHMHBIX YpAaBHEHUHM U €€ pelIeHue,
WCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEIICHUS TPAKTUYECKUX 3a]1a4;

HAaXOAMUTh PEIICHUS IPOCTEHIINX CUCTEM K COBOKYIIHOCTEM pPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3aJ1a4¥, UCCIIEOBATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amapara ajareOpsl.

DOyHKUMH U TPaPUKH:

OIIEpUPOBATH MOHATUAMU: NeprUoauYecKas QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DOKCTpeMyMa (QYHKIMM, HauOoJibllee W HAUMEHbIIEE 3HAYEHUS
(GYHKIIMM Ha MPOMEXYTKE, MCIONb30BaTh UX JUIS UCCIENOBaHUS (PYHKLIMHU, 3aJaHHON
rpadukom;

ONEpUPOBaTh  MOHATHSIMH: TpaduKU  TOKa3aTENbHOH, JIorapupMUUYECKOU
U TPUTOHOMETPUYECKHX (YHKUUH, M300pakaTh MX HAa KOOPAMHATHOW IJIOCKOCTH U
VCIIOJIb30BaTh JUIs PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpadUKU JUHEHHBIX YpaBHEHHM
Y WCIIOJIb30BaTh UX I PELICHUs CUCTEMbI JIMHEUHBIX YPABHEHUM;

UCIOJIb30BaTh rpaduku GyHKIUHN I UCCIEA0BAaHUS POLECCOB U 3aBUCUMOCTEH
U3 IPYrUX YYEOHBIX AUCLMILINH.

Hauaja maTeMaTH4eCKOro aHAJIN3A:

OTNEepUpPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIMS, Npou3BoAHAs (GYHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUECKUN W (PU3UYECKUM CMBICI TPOU3BOJHON [JIsl PEIICHUS
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIHMA, BBIUUCIATH MPOU3BOHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITUH;

WCIIOJIh30BaTh MPOUM3BOIAHYIO MJisi HWCCAeAOBaHHMS (YHKIMA Ha MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIICIOBAHUS K IIOCTPOCHUIO TPA(pUKOB;

WCMOJIb30BaTh  MPOU3BOJHYK)  JUII  HAXOXKICHUS  HAWJIYUIIErO0  PELICHUs
B [IPUKJIA/IHBIX, B TOM YUCJIE COLMATbHO-DKOHOMUYECKUX, 3aa4ax;

OTIepUPOBATH MOHITHSIMU: TIEPBOOOpA3HAS M HHTETPAI, TOHUMATh T€OMETPHICCKUI
1 (PU3UYECKUIN CMBICII MHTETpasia;

HaxOJIUTh TIEPBOOOPA3HBIC DIEMEHTAPHBIX (YHKIHM, BBIYUCIATH WHTETPaj
no gopmyne Hotorona—JleliOnuna;

pemarpe MNPUKIAJHBIE 3aJa4d, B TOM YHCJIE COLHAIbHO-3KOHOMHUYECKOTO H
bu3nyeCcKOro xapakrepa, CpeCcTBaMH MaTEMaTHYECKOTO aHAIM3a.
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10 KJIACC
HaunmenoBanue paznena  [KonuuecTBo OcHOBHOE CO/IepKaHUE OcHOBHBIE BUJIBI ICATEILHOCTH
(TemnbI) Kypca 4acoB 00yJaroImMxcs
MHOXecTBa pallMOHATBHBIX 14 MHOXeCTBO, OTICpaIin Hcnoab3oBaTh TEOPETUKO-

U IEMCTBUTEIBHBIX YHCEIL.
PanmonanbHble ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOXECTBaMu. JluarpamMmel
Ditnepa—BenHa.

PanmonanbHbie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHBIC IPOOU, TPOIICHTHI,
OECKOHEUHBIE IEPUOIUUECKUE APOOH.
Apudmernyueckue onepaiuu

C pallMOHAIBHBIMU YHCJIAMU,
peoOpa30BaHUs YUCIOBBIX
BbIpakeHuil. [IpuMenenue npobeit u
MPOLICHTOB JIJISI PEIICHUS MPUKJIIATHBIX
3a7a4 U3 Pa3IMYHbIX OTpaciie 3HAaHUHN
Y PEAIbHOM KU3HU.

JIeMICTBUTENBHBIE YHCIIA.
PanmonanbHbie U MppallMOHATBHBIE
gyucia. ApupmMeTudeckue onepaiuu

C ICCTBUTEIIbHBIMU YHCIIAMM.
[TpubnvkE€HHbBIC BEIYUCIICHUS, TIPABUIIA
OKpPYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHUM.

MHOKECTBEHHBII anmnapar

JUISL OIMCAHUS X0a pELICHUS
MaTeMaTUYECKHX 3aa4, a TAKKe
peanbHBIX MPOLECCOB U SBJICHUM,

IIPU pEUICHUU 3a]a4 U3 APYTUX
y4€OHBIX MTPEAMETOB.

OnepupoBaTh NOHATHAMM:
palMOHAIBHOE YNCIIO0, IEUCTBUTENBHOE
YUCI0, OOBIKHOBEHHAs IpO0b,
JecATUYHAs APOOb, MPOLIEHTHI.
BoInoHaTh apudpmMeTHIecKre
omepaluu ¢ paluoHAIbHBIMU U
JEUCTBUTEIBHBIMU YUCIIAMU;
npUOIMAKEHHBIE BHIYMCIICHHUS,
UCIIOJIb3YS MTPABHIIA OKPYTIICHHUS.
JesaTh NPUKHUIKY U OLIEHKY
pe3yabTaTa BEIYMCICHUMN.
OnepupoBaTh NOHATUSIMU:
TOXJIECTBO, YPABHEHHE, HEPABEHCTBO;
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ToxxnecTBa 1 TOXKIECTBEHHBIC
npeoOpazoBaHus. Y paBHEHHE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHne
HEepaBeHCTBAa. MeTo/1 HHTEPBAJIOB.
Pemenue niensix u 1poOHO-
paIMOHAILHBIX YPAaBHEHHH U
HEPaBEHCTB

11€JI0€ U PAIIMOHAJIBHOE YpaBHEHUE,
HEPABEHCTBO.

BoInoJHATH Npeo0pa30BaHUA 1IEJIBIX
Y PallMOHAJIBHBIX BBIPAKCHUM.
PemiaTb OCHOBHBIE THIIBI LIEJIBIX
HMPPALMOHAIBHBIX YPABHCHUN U
HEPABEHCTB.

IIpuMeHATH palliOHATIBHBIE
YpPaBHEHUS U HEPABEHCTBA

JUISL PEIICHUST MaTEMATUYECKUX 3a/1a4
W 3aJ1a4 U3 Pa3JIMUHbIX 00J1acTel HayKu
Y pEaJIbHOM KU3HU

Oynkuuu U rpadguku. CTeneHb
C LEIBIM MOKA3aTENEM

DyHK1MSA, CIOCOOBI 3a/1aHus (PYHKITUH.
B3aumuo oOpatHbie pynkuuu. ['padux
GyHKLIHH.

OO6acTh onpeesieHnsi U MHOKECTBO
3HaueHu pyukuuu. Hynu GyHkiumn.
[TpomMexyTKH 3HAKOTIOCTOSIHCTBA.
YErHble U HEUETHBIEC (DYHKIIMH.
Crenenb ¢ 1eNIbIM MOKa3aTeNIeM.
CrangapTtHas ¢popma 3amucu
JIEeUCTBUTEIBHOIO YHCJIA.
Hcnonb3oBanue nmoaxoasiiei hopmbl
3aMUCH JEHCTBUTEIBHBIX YUCET

JUIS1 pEIICHUS] IPAKTUYECKUX 3a7a4

U TIPEJICTABJICHUS TaHHBIX.

OnepupoBaTh NOHATHAMM: QYHKIHSA,
crocoObI 3a7aHus PYHKIIMH, B3AUMHO
oOpartHbie PyHKIIUU, 00TACTh
oTpeeNieHUs] 1 MHOKECTBO 3HAYCHHM
dbynakuu, rpaduk GyHKIMHA;, YETHOCTh
¥ HEYETHOCTh (DYHKIIMH, HYJIH
(GYHKIIAA, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA.

BbINnoJHATH Npeodpa3oBaHus
CTETEHEH C IIeJIbIM MOKa3aTeeM.
Hcnonb30Bath CTaHAAPTHYIO POpPMY
3aMuCH JIEUCTBUTEIILHOTO YHCIIA.
DopmMyJIHPOBATH

U WUTIOCTPUPOBATH rpaduuecku
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 1eJIBIM noka3areisieM. E€ cBoiicTBa 1

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Beipaxarts popmynamMu 3aBUCHUMOCTH
MEK]ly BEJTMYHMHAMU.

Hcnoab3oBath HH(pPOBHIE pecypchl
JUIS TIOCTPOCHUS rpauKoB PyHKINUU

Y U3YUYEHHUS UX CBOVCTB

ApudmeTrnuecKkuil KOpeHb
N—OM CTEICHH.
HppanyroHanbHbIe ypaBHEHUS
Y HEPaBEHCTBA

18

ApudmMernueckuii KOpeHb
HATYpaJIbHOM CTENEeHU. [lercTBUs

¢ apu(PMETUUECKUMHU KOPHSAMHU N—OM
CTEIIECHH.

Pemenne nppannoHanbHbIX ypaBHEHUN
Y HEPABEHCTB.

CaoiicTBa u rpaduK KOpHS N-0if
CTEIIEHU

®opMyJIHPOBaAThH, 3aAIIUCHIBATH

B CUMBOJIN4YeCcKoil popme

U WIIIIOCTPUPOBATH IPUMePaMH
CBOWCTBA KOPHS N-OU CTENEHMN.
BbInoHATH npeoOpa3zoBaHus
UPPALMOHAIbHBIX BEIPAKCHUN.
PemiaTs OCHOBHBIE TUIIBI
UPPALMOHANIBHBIX YPABHEHUN

Y HEPABEHCTB.

IIpuMeHATH 1 pelieHus
PA3JIMYHBIX 32124 UPPALMOHAIBHBIE
YPAaBHEHMS U HEPABEHCTBA.
Ctpourb, YuTaTh rpa@uK KOpHS N-0if
CTEIICHH.

HUcnoab3oBath nu(poBbie pecypchbl
JUTSl TOCTPOEHUSI TpaduKOB (PYHKIMI
Y U3Yy4YECHUS UX CBOWCTB
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DopMyIibl TPUTOHOMETPUHU. 22 CuHyc, KOCUHYC U TaHT€HC YUCI0BOTO | OnepupoBaTh NOHATHSIMHU: CUHYC,
Tpuronomerpruueckue aprymeHTa. ApKCUHYC, apKKOCHHYC KOCUHYC Y TaHT€HC IIPOU3BOJIBHOIO
YpaBHEHHUS Y apKTAaHI€HC YMCIIOBOTO apryMEHTA. yIiia.
Tpuronomerpuueckasi OKpy>KHOCTb, Hcnoab30BaTh 3al1UCH
ONPEAEIECHUE TPUTOHOMETPUUECKUX POU3BOJIBHOIO yTJia uepe3 oOpaTHbIE
(GyHKIIUN 9UCIOBOTO apryMEHTA. TPUTOHOMETPHUUECKUE (PYHKIIUH.
OCHOBHbBIE TPUTOHOMETPUUECKHE BoinosHATH Npeodpa3oBaHus
dbopmysl. [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUYECKUX BBIPAKECHUN. PemiaTbs OCHOBHBIEC TUITBI
Pemienrne TpUroHOMETPUYECKUX TPUTOHOMETPUYECKUX YPABHEHUH
YpaBHEHUI
[TocemoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBatb NOHATUSAMM:

U [IPOTPECCHUH

3aJlaHus TTOCJICAOBATEILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEILHOCTH.
Apudmernueckasi U reoMmeTpudeckas
nporpeccur. beckoHeuHo yobIBaroIas
reoOMEeTPUYECKasi MPOrPeCCusi.
Cymma 6eckoHEeUHO yObIBaroiei
T€OMETPUUECKOU ITPOTPECCUM.
dopMyia CIIOKHBIX IIPOLIEHTOB.
Hcnonp3oBanue nporpeccuu

JUTSL pEIIEHUs PeaTbHBIX 3a71a4
MIPUKIIAIHOTO XapaKkTepa

MOCJIEN0BATENBHOCTD,
apupMeTnyecKas u reomeTpruiecKas
IPOrpeccru; OECKOHEYHO YObIBaroIIas
r€OMETPUYECKast IPOTrPECCUsl, CyMMa
OeckoHEeUHO yOBIBaroIeh
reOMETPUYECKOU IIPOTrPECCUM.
3agaBaTh I10CJIEJOBATEILHOCTH
Pa3IUYHBIMH CTIOCOOAMH.
IIpumeHsaTs popmyJry CJI0KHBIX
MPOLEHTOB /ISl PelIeHHUs 3a/1a4

U3 pEAIbHOM MPAKTUKHU

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
Hcnoab3oBaTh CBOMICTBA
MOCJIEAOBATEIBLHOCTEN U MPOTPECCUN
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AJI1 pCICHUA pCaJIbHBIX 3a1a4
IMPUKIIaAIHOI'0 XapaKTcpa

[loBTOpEeHue, 06001IEeHNE, 3 OCHOBHBIC MTOHATHS Kypca alreOpbl IIpuMeHAATHL OCHOBHBIE OHATHUSA Kypca
CHUCTEMaTH3aIMs 3HAHUN ¥ Ha4daJl MaTeMaTHYEeCKOTO aHaIn3a anreOpsl U HaYaJl MATEMaTUYECKOTO
10 kiacca, 00001IEHNE aHajM3a i penieHus 3a1a4y
U CUCTeMaTH3allusl 3HaHUI U3 peabHOM KU3HU U IPYTUX
IITKOJTHHBIX TUCIIATUTAH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KJIACC
HanmMeHnoBanue pasnena  |[KoiaudecTBo OcHoBHOE cozepKkaHne OcCHOBHBIE BUJIBI JEATEIBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcst
CreneHb ¢ pallMiOHAIbHBIM 12 CreneHb ¢ palMOHaIbHBIM ®opMyJIHpPOBaTh, 3aAIIUCHIBATH

[TOKa3aTEJIEM.
[TokxazarenbHast PyHKLIMSL.
[loka3aresbHbIE YPABHEHUS
Y HEPaBEHCTBA

nokasaresieM. CBOMCTBa CTENIEHH.
[IpeoOpa3oBanue BbIpaKeHU,
CoZlepKallMX PALIMOHAJIBHBIE CTEIICHU.
IlokazarenbHbIE ypaBHEHUSA

Y HEPABEHCTBA.

[TokazarenbHas GyHKIMS, €€ CBOMCTBA
U rpaduk

B CUMBOJINYecKkoil popme

Y WIJIIOCTPUPOBATH PUMEPaAMH
CBOKWCTBA CTENIEHMU.

IIpuMeHATH CBOMCTBA CTEIICHU

TSl peoOpa3oBaHus BEIpaXKEHUH.
DopmyanpoBaTh

Y WIJIIOCTPUPOBATh rpaguuecKu
CBOMCTBA MOKA3aTeIbHON (QYHKIIUU.
PemiaTs OCHOBHBIEC TUITBI
MOKa3aTeJbHbIX YPaBHEHUI

Y HEPABEHCTB.

HUcnoab3oBath nu@poBbie pecypchbl
JUTSl TIOCTPOEHUSI TpauKOB (PYHKIUI
Y U3y4YE€HUs UX CBOWCTB

Jlorapudmuueckas GpyHKIUS.
Jlorapudmuueckne ypaBHEHHUS
1 HEPaBEHCTBA

12

Jlorapudwm uucna. JlecsTuunbie
U HaTypajbHBIC JTOTapU(PMBI.
[IpeobpazoBaHue BbIpaKEHUH,
coJiepKaIuX Jorapu(pMsbI.
Jlorapupmuuecknue ypaBHEHUS
Y HEPaBEHCTBA.

@O opMyJIUPOBATH, 3aAIIUCHIBATH

B CUMBOJIMYeCKOH opme

Y WIJIIOCTPUPOBATH PUMEPaMH
CBOlCTBa Jiorapudma.

BoinosHaTh mpeodpa3oBaHus
BBIPKECHUI, COJIEPKAIIHIX JIOTapU(DMBL.
DopmMyJIHPOBATH
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Jlorapudmuueckas GyHKIHs, €€
CBOMCTBa U rpaduk

U WLIIOCTPUPOBATH rpadpuueckun
CBOIicTBa TorapuMudecKoit QyHKIUH.
Pemiatb OCHOBHBIE TUIIBI
Jorapu(pMUUECKUX YpaBHEHU

Y HEPaBEHCTB.

Hcnoab3oBath nMppoBbIe pecypebl
JUTsl TOCTpoeHUsI TpaduKOB PYHKITHI

Y NU3YYCHHS UX CBOMCTB.
3HAKOMMTBCS C HCTOPHEH Pa3BUTHUS
MaTeMaTHKU

Tpuronomerpruueckue
GbyHKIMH U UX TpaduKu.
Tpuronomerpruueckue
HEpPAaBEHCTBA

Tpuronomerpuyeckue GyHKIHMH, UX
CBOMCTBA U IrpaUKU.

[IpuMepsl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

OnepupoBartb

NOHSITHEM NieproaudecKas QyHKIHUS.
CrtpouThb, aHAJIU3UPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUYECKUX (PYHKIIHUHA.
®opMyIHpPOBaATH

Y WTIOCTPUPOBATh rpaguyecKu
CBOMCTBA TPUTOHOMETPHUUECKUX
GyHKIHA.

Pemates npocrenmme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
Hcnoab3oBathb rpapuku 11
penIeHus: TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnoan3oBath nudpoBbie pecypchbl
JUISL TIOCTPOCHUS TpauKOB QyHKIIHI
Y U3yUYEHUS UX CBOICTB

[IpousBoaHas. [Ipumenenne
MMPOU3BOTHOU

24

HenpepriBubie pyHkimn. Meton

HHTCPBAJIOB IJIA PCHICHUA HCPABCHCTB.

[IpousBogHas GyHKIMH.
['eomerpuueckuii u pusndecKuit
CMBICJI IPOU3BOJHOM.

[Tpon3BOIHBIE 3JIEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast CyMMsl,
MIPOU3BEICHUS, YACTHOTO (DYHKIIUA.
[IprumeHnenne npon3BOAHOMN

K UCCIIeIOBAaHUIO (DYHKITUN

Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxosxnenrne HaubombIero

Y HAaMMEHBIIETO 3HAaYCHUS QYyHKIIUU
Ha OTpE3KE.

[IpumeHnenue npou3BoHON

JUTSL HAXOXKJICHUS HAWITYYIIIETO
pelIeHus B MPUKIaAHbIX 33/1auax,
JUTSL ONIPEJIETIEHUSI CKOPOCTH MPOLECCa,
3a1aHHOTO (hOPMYJION MU TpaPuKOM

OnepupoBatb NOHATUSAMM:
HETpepbIBHAS (YHKIINS; TPOU3BOIHAS
(GyHKUIHUU.

Hcnoab30BaTh reOMETPUYECKUAN

U PU3MYECKHUIN CMBICI TPOU3BOTHON
JUISL pELLICHUs 3a1ay.

Haxoauthb 1mpou3BOJHbIE
AJIEMEHTAPHBIX QYHKIUN, BBIYHCIAATD
MPOU3BOJHBIE CYMMBI, IPOU3BEIACHHS,
YaCTHOTO (PYHKITUH.

Hcnoab30BaTh IMPOU3BOJHYIO

JUTSL UCClieIoBaHusl (DyHKIIUH

Ha MOHOTOHHOCTb U DKCTPEMYMHI,
NPUMEHATH Pe3yJabTAThl
HUCCJIeIOBAHMS K ITOCTPOCHUIO
rpa¢gukoB. [IpuMeHsTH TPOU3BOTHYIO
JJIs1 HAXOKJICHUS HAaUJTy4IlleTo
pelLIeHUs B IPUKIAJAHBIX, B TOM YUCIIE
COLMAIBHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTBHCS C HCTOPHEH Pa3BUTHS
MAaTEMATHYECKOT0 aHAJIN3a

27



denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIli yPOBEHB)

WHTerpai u ero NpuMeHEeHUs 9 [lepBoobpaznas. Tabnuia OnepupoBaTh NOHATUSIMU
epBOOOPa3HBIX. nepBooOpa3Has, HHTErpall.
NHuterpan, reomMmeTpuyecKkui Haxoautp nepBooOpa3Hbie
U PU3NYECKUI CMBICI HHTETpaa. AJIIEMEHTAPHBIX (PYHKINI; BHIYHCIATH
Brruncnenue unrerpana no gopmyiie uHTerpai no popmyJie Herorona—
Herorona—JleiiOuuia JlenOnwuIA.
3HAKOMHUTBHCS C MICTOPHMEN Pa3BUTHS
MaTEMaTUYECKOI0 aHAIN3a
Cucremsl ypaBHEHHI 12 CucreMsl JINHEVHBIX YPABHEHUI. OnepupoBaTh NOHATHSIMH. CHCTEMA

Pewenne npuknaaHeix 3ama4

C IOMOILBIO CUCTEMBI TUHEUHBIX
YPaBHEHHUM.

CucTeMbl U1 COBOKYITHOCTH LIETIBIX,
PalMOHAIIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNbHbIX, JIOTAPUPMUIECKUX
YPaBHEHUI U HEPABEHCTB.
Hcnons3zoBanue rpadukoB QyHKIIUI
JUISl pELLIEHUS] YPABHEHNUN U CUCTEM.
[IpumeHeHue ypaBHEeHUM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a1a4

U3 PA3INYHBIX 00J1acTell HAYKU

Y PEaJIbHOW JKU3HU

JIMHEVHBIX YPaBHEHUH U €€ pEellICHUE.
Hcnoab3oBaTh CUCTEMY JTMHEUHBIX
YPaBHEHUN ISl PEILICHUS
MIPAKTUYECKUX 3a]a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEN
palMOHAJIBHBIX YPABHEHUIM

Y HEPABEHCTB.

HUcnoan3oBathb rpaduku QyHKIHIMA
JUISL PELLICHUSI YPABHEHHUM.
MopaeanpoBarb peajibHbIE CUTYAIIUU
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAXKEHUS, YPABHEHH S, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBHIO 3a7a4H,
HCCJIe0BATh MOCTPOCHHbIE MOAECIN
C HCIOJIb30BAHKEM armapara aareopbl
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Hartypanbuble u niensie yucna

HarypanbHubie u nensie yncna
B 33J1a4aX U3 PECAIbHOM KU3HMU.
IIpu3HaKU IETMMOCTH LIEIJIBIX YU CEIT

OnepupoBaTb NOHATHSMM:
HaTypaJIbHOE YUCJIO, LIEJI0E YUCIIO.
Hcnonb3oBaTh NpU3HAKU 1€TUMOCTH
LEJIBIX YHCEJI, Pa3JIOKEHUE YHCTIa

Ha MPOCTbIE MHOXKUTEH JUIsl PEIIECHUS
3aza4

[ToBTOpEeHue, 00001ICHKE,
CHCTEeMaTH3aIus 3HAaHUH

18

OCHOBHBIE TIOHATHUS Kypca anreOpsbl
Y HavaJl MATEMaTHYECKOr0 aHaJIN3a,
000011IeHNE U cUCTEMATHU3AlINs 3HAHUI

Pemiath npuk/iIagHbie 3a1a4um

U3 pa3IM4HbIX o0JacTel HayKu

Y PEANbHOM KU3HHU C TOMOUIBIO
OCHOBHBIX MOHATHH Kypca ajreopbl
Y Ha4aJl MaTEMaTHYECKOI0 aHAIU3a.
Bbi0upath onTuManbHbIe CIIOCOObI
BBIUHCIICHUU.

Hcnoab3oBath 1J1s pelieHust 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOICTBA PyHKIUI

U TpauKoB

OBLIEE KOJIMYECTBO
YJACOB I10 ITPOTPAMME

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

(1D 506979)

MNOACHUTEJIBHAA 3AIITUCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEJHEro OOIIero
oOpa3oBaHMsl OOYCJIOBJIIEHA IPAKTUYECKOM 3HAYMMOCTBIO METAlPEIMETHBIX U
MPEAMETHBIX PE3YJIBTATOB OOYyYEHHsS TE€OMETPUU B HANPABICHUH JIMYHOCTHOIO
pazButus oOywarommxcs, (opMmupoBaHHs (YHKIUOHAIBHOW MaTeMAaTUYECKOM
IPAMOTHOCTH, MU3YyYEHHs JPYTUX y4eOHbIX TUCUUIUIMH. Pa3zButue y oOywarommxcs

MPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U MPOUCXOKJIECHUU T€OMETPUYECKHX
abcTpakuuii, COOTHOLUICHHM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpaKEeHUs
MaTeMaTHYECKOW HAyKOW SIBJICHUHM W MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ Ka4yeCTB MBILUICHHS], HEOOXOAUMBIX JUIsl JalTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIETCA OHUM M3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO

oOpa3oBaHUs, TaK KaK OOECHEeYMBAET BO3MOYKHOCTh M3YUYEHHUs KakK TUCUHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe MbllUIeHUE, (QOopMUpPyeMOe TpH H3YYEHUH OOYYAIOIIMMUCS
MOHATUIHBIX OCHOB I'€OMETPUM U NMOCTPOEHUM LIETIOYKH JOTUYECKUX YTBEPHKICHUIM
B XO/I€ PEILICHUSI TEOMETPUUYECKHX 33/1a4, YMEHHE BbIIBUTATh U ONPOBEPraTh T’MIIOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOI'O [IUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesITeNbHOCTH 4YesioBeka. OpHeHTauuss 4YeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €r0 COLMAIBHOTO ObITHS, (pOopMa OTpakeHuUs
OKPYXaIOILEro MUPa, YCIOBUE YCIEUTHOTO MO3HAHUS U AKTUBHOTO MpeoOpa3oBaHMS
neiictBuTenbHOCTH. OmnepuUpoBaHUE NPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAUHSET
pasHble BUIbl y4eOHOM M  TPYJOBOM  JIEATENBHOCTH, SABISETCS  OJHUM
U3 Mpo(eccnoHabHO Ba)KHBIX KauecTB, IOITOMY aKTyajbHa 3ajada (pOpMHUPOBAHMS
y 0O0y4aroumxcs MPOCTPAHCTBEHHOT'O MBIILIEHUS KaK pPa3HOBUIHOCTH OOpa3HOTro
MBIIJIEHUST — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPaKTUYECKON
JEATEIbHOCTH 110 MHOTUM HAIpPaBIICHUSM.

[lens ocBoeHus: mporpaMmMbl yaeOHOro Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE
oOydyeHuss — o01ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE PAa3BUTHE OOYUYAIOITUXCS
yepe3  oOecriedyeHHE  BO3MOXKHOCTH  NPUOOpPETeHHSs W HMCMOJIb30BaHUS
CUCTEMATUYECKUX F€OMETPUYECKUX 3HAHUU U JAEUCTBUH, CHELU(PUUYHBIX [EOMETPUH,
BO3MOXXHOCTH YCIIELTHOTO MPOAODKEHUS OOpa3oBaHMsI MO CHEIHATBbHOCTSM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAaHUEM I'€OMETPUHU.

[IpuopureTHbIMU 3ajadyaMH  OCBOEHHMsS y4ueOHoro kypca «l'eoMerpumn»
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Ha 06a30BoM ypoBHe B 10—11 kitaccax sIBISIOTCS:
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(opMupoBaHrE MPEICTABICHHUS O TEOMETPUM KaK YacTH MUPOBOU KYJIbTYPHI U
OCO3HAHHUE €€ B3aMMOCBS3HU C OKPYKAIOIIUM MUPOM;

dopMupoBaHuEe TMpEACTAaBICHUS O MHOTOTPAHHHMKAX M TEJaX BpallleHUs Kak
O BAXHEHIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJAIOIIMX ONWCHIBATH U H3ydaTb
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MHPE MHOTOTPAHHMKH U TEJIa BPAILICHHUS;

OBJIAJICHHE METOJaMHU pEIICHHs 3aJad Ha IOCTPOEHUS Ha H300paKeHUSIX
POCTPAHCTBEHHBIX PUTYD;

dopmupoBanue YMEHHUS OIEPUPOBATH OCHOBHBIMU MOHATHUSIMU
O MHOTOTPAaHHMKAX M TeJaxX BPALIECHUSA U NX OCHOBHBIMU CBOWCTBAMU,;

OBJIaJICHHE aJIFOPUTMAMM PEUICHUs] OCHOBHBIX THUIIOB 3ajad, (hopMHpOBaHHE
YMEHHs TIPOBOJUTH HECJIOKHBIE [OKA3ATEIbHBIC PACCYXACHUSA B XOAE PEIICHUA
CTEPEOMETPUUECKHX 3a/1a49 U 337a4 C IPAKTUYECKUM COJEPKAHUEM;

pa3BUTHE MHTEJUIEKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0yyarommxcs,
IIO3HABATEIIbHOM  AKTUBHOCTH,  HMCCIENOBATEIbCKUX  YMEHHM, KPUTHUYHOCTHU
MBIIUICHUS;

(¢opmupoBanrne (QyHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU:
YMEHHME paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >KU3HEHHBIX CUTYalUAX U INPU U3YYEHUH JOPYIUX
yu4eOHBIX  IPEIMETOB, TMPOSBJICHUS  3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH,
dopMynupoBaTh UX Ha S3bIKE '€OMETPUM U CO3/1aBaThb I€OMETPUUECKHE MOJENH,
IIPUMEHATh OCBOCHHBIM T'E€OMETPUYECKHM amnmapar il peLIeHHUs MPAKTUKO-
OpPUEHTUPOBAHHBIX  3a/1a4, MHTEPHPETUPOBATL U  OLICHUBATH  IIOJYYEHHBIE
pEe3yJbTaTHhI.

OTnUYuTEeNbHOM  OCOOEHHOCTBIO MMPOrpaMMbl 1O TE€OMETPUU  SIBISETCS
BKJIIOYEHHE B KypC CTEPECOMETPUM B HAYaJe €ro M3y4eHHUs 3a4ad, pelaeMbIX
Ha YpOBHE MHTYMTHBHOIO MO3HAHHUSA, U OINpENEIEHHBIM 00pa3oM OpraHuM30BaHHas
paboTa HaJl HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILUIEHUS, CTUMYJHPYET NPOTEKAaHWE WHTYUTHUBHBIX IIPOLECCOB, MOTUBHUPYET
K JAJIbHEUIIEMY U3YyYECHUIO ITPEIMETA.

[Ipenmnourenue OTHAETCS HATAIHO-KOHCTPYKTUBHOMY METOAYy OOydYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHMUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-
MPAKTUYECKOM AEATEIIbHOCTUA. Pa3BuUTHME MPOCTPAHCTBEHHBIX MPEACTABICHUN
y oOydaromuxcsi B Kypce CTEpPEOMETpUU TMPOBOJUTCS 3a CU€T pelIeHus 3ajad
Ha CO3JlaHME€ TPOCTPAHCTBEHHBIX O0pa30B M 3aJad Ha  OIEpPUPOBAHHUE
IPOCTPAHCTBEHHBIMH oOpazamu. CozmaHue o0pa3a TMPOBOJUTCS C  OMOPOM
Ha HarJIsHOCTh, a OTIEpUPOBaHIE 00pPa30M — B YCJIOBUSX OTBJICUEHHSI OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHMS €r0 HCXOAHOTO CONEPIKAHMUS.

OCHOBHBIMHU COJIEp)KaTENbHBIMU JIMHUAMU YyueOHOro kypca «['eomerpusi»
B 10-11 «kmaccax sBiustorcsi: «Muororpanaukm», «[lpsimple ©u  TIOCKOCTH
B IIPOCTpPaHCTBE», «Tema BpameHus», «BEeKTOpbl U KOOPAMHATHI B IIPOCTPAHCTBEM.
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dopMupPOBaHKE JTOTHUECKIX YMEHUN PACTIPEACIIICTCS HE TOJBKO 0 COACPIKATETHHBIM
JUHUSAM, HO U 110 TOJIaM 00YUYCHUS Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIEE MIPEIAMETHBIM pe3yibTaTam
OCBOCHHSI TIPOTPAaMMBI TI0 TEOMETPHUH, pACTpPEAeiIEHHBIM TIO0 ToAaM OOydeHUS,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE TE€OMETPHUICCKUMU TTOHATASIMH
Y HaBBIKAMH OCYIIECTBIISIOCH IMOCICA0BATEILHO M ITOCTYMATEIBHO, C COOTIOCHUEM
MIPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEJACTABICHUN 00yUJaOIIUXCs, pacIupss U yriayomss e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

OOmiee Ynca0 YacoB, PEKOMEHAOBAHHBIX IS HM3yYeHHsS Y4YeOHOro Kypca
«I"'eometpus» — 102 yvaca: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce —
34 yaca (1 vac B HeIEIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble H IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NTOHATUS cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, ITPOCTPAHCTBO.
[TonsiTHe 00 AaKCMOMATUYECKOM MOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
Y CJIEICTBHUS U3 HUX.

B3anmHOe pacnonokeHue MNpsMBIX B IIPOCTPAHCTBE: IEpPECEKarOIIHeECs,
IapajulelIbHbIE U CKpEIIMBArOIIKeEcs NpsAMbIe. [1apauieIbHOCTb IPSAMBIX U IITIOCKOCTEN
B IPOCTPAHCTBE: IAPAJIIEIBHBIE IPsAMbIE B IMPOCTPAHCTBE, MAPALICIBHOCTbH TPEX
NPSAMBIX, MNapPAJUIEIbHOCTh MNPAMOW M IUIOCKOCTH. YTIIBI C COHANpPaBIECHHBIMU
CTOPOHAMHM, YIoJ MEXIy IPSMBIMU B IPOCTpaHCTBE. [lapamiesbHOCTD MIIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNIbHbIX TIIOCKocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTYypbl HA IIJIOCKOCTH: TETpadap, KyO, Mapajuiesenume],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISAPHOCTh MPSAMOW M IUIOCKOCTH: TEPNEHIUKYJIAPHBIE MPSIMBIE
B IIPOCTPAHCTBE, IIPSAMBIE NapAJIJIETIbHBIE U IEPIEHAUKYIIAPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIIPHOCTH IPSIMOU U IUIOCKOCTH, TEOpEMa O MPSIMON NEPIICHAUKYIISIPHOU
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXKAY MPSAMOU U INIOCKOCTBIO, JBYTPAHHBIN
YTOJ1, INHEVUHBIN yIroJl ABYTPAaHHOrO yriia. [leprnenauKynsp 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOW /10 TJIOCKOCTH, MPOEKLHUS (UTYPBI
Ha IUIOCKOCTh. llepneHAauKyIsspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIEHANKYISIPHOCTH
JBYX IUIOCKOCTEN. Teopema o TpEX nepneHauKyspax.

MHoOrorpaHHuKu
[ToHsiTHE MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAHHHMKH, pPa3BEPTKa MHOrorpaHHuika. IIpusma: N-yronbHas
npu3Ma, TpaHd U OCHOBAHMS MPU3MBI, MpsiMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
MOJIHAs IOBEPXHOCTH MpU3MbL. [lapannenenunesn, npsMOyroJibHbIN NapayIeIeuIe]
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u ero cBoiictBa. [lupamua: n-yroiapHas nupamuja, rpaHd U OCHOBAHHE MUPaMUJIbI,
OOKOBasi M TOJIHAs TOBEPXHOCTh IMHUPaMHUJIbI, TIpaBUJIbHAS W yCeUEHHas MUpaMua.
DJIeMEHThl TNpU3Mbl W TUpaMuabl. I[IpaBuibHbBIE MHOTOTPAaHHMKH: IIOHATHE
MPAaBWIBHOTO MHOTOIPaHHWKA, MpaBWUJIbHAs MpU3Ma U TMpaBWIbHAsA MUPaAMUJA,
MpaBUJIbHAS TPEYTOJbHAS MUPAMUJIA W TIPaBUIILHBIN TeTpaldap, ky0. I[IpencraBnenue
O MPaBUJILHBIX MHOTOTPAHHUKAX: OKTA3JIP, AOJICKA’Ap U uKocadip. CeueHus: npru3Mbl
Y IUPaMU/IbI.

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

Brruncnenne 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, muaroHaiu, yribl. [lnomanb
OOKOBOW TMOBEPXHOCTM M TIOJHOM TMOBEPXHOCTH TMPSMOM NPHU3MBI, ILIOIIA]Ib
OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [Lnomans 60koBoH
MOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHON MNHpaMHUIbl, TeopemMa O IUIOIAgn
yceuénHoi nmupaMubl. [Tonarue 06 06bémMe. OOBEM TUpaMUIbI, TIPU3MBL.

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

11 KJIACC

Tesia Bpamenust

Hunuuapuyeckas MOBEPXHOCTh, 00pa3yloOIIMe HUIMHAPUYECKOW MOBEPXHOCTH,
OCh IUJIUHAPUYECKON ToBepXHOCTH. L{unuuap: ocHOBaHUsI 1 OOKOBasi TOBEPXHOCT,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

KoHnueckass MmoBEepXHOCTb, OOpa3yroIIMe KOHMYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW nmoBepXxHOCTU. KoHyc: oCHOBaHME M BepiIMHA, 00pasyrolas u
OCh, IJIONIaAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00Opa3yronue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: 1ueHTp, paauyc, AUAMETpP, IUIOMAAL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosiockenue cdepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
IJI011a/1b CEephI.

N300paskeHne Te BpalieHus Ha TNIOCKOCTH. Pa3BEpTka UIMHpa U KOHYCA.

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

[Tonsatue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Napajijiesienunena u cneAcTBusa u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0BEM mapa u miomaab chepsl.

[TogoOGubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY IUIOMAIIMU
NOBEPXHOCTEN, 00BEMAaMHU MOAOOHBIX TEN.

CeueHnsa mwMHapa (HapajyiesIbHO U NEPIEHIUKYIISIPHO OCH), CEYEHHUs] KOHyca
(mapasienbHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPIIUHY ), CEUEHUS 1apa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmIOCKOCTH U B mpocTpaHcTBe. CII0KEHUE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBHAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimme 3anaun B KoopAuHaTax. YOI MEXKIY BEKTOPAMU.
CkansipHO€ TpPOM3BEIECHUE BEKTOPOB. BpIUMCIEHWE YIIOB MEXIY HNPSIMBIMH M
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ ITPH PEILIEHUHU T€OMETPUUECKHX 3a/1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6Oyuenus B 10 kiacce oOydaromuiics TMOJMYYUT CIEIYIOITUE
peIMeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTB;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX TMPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHWE TMPSMBIX W IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHSAMHM: JABYTPAaHHBIA YTroJ, TPaHH JBYTPAaHHOTO yria, pedpo
JBYTPAHHOTO YTJIa, TUHEHHBINA YTOJ ABYTPAHHOTO yIila, TpagycHas Mepa ABYTpaHHOTO
yria,

OTICpUPOBATh TIOHSATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHUKOB (TIUpaMuaa, TpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBAaTh MHOTOTPAHHUKH, BHIOMPAsi OCHOBAHUSA ISl KiacCUpUKAIINH
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIC MHOTOTPAHHUKH, TIPABIJIBHBIC MHOTOTPAHHUKH, MPSIMBIC U
HAKJIOHHBIC TTPU3MBI, TAPAIJICIICTIUIIC]IbI );

OTNEepPUPOBATH MOHATUSAMU: CEKYIast MIIOCKOCTh, CEYCHNE MHOTOIPAaHHUKOB,;

OOBSICHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIOIB3YsI METOJ CIIE/I0B;

CTPOUTH CEYCHHUS] MHOTOTPAHHHKOB METOJIOM CJIEIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y;

pemaTh 3a7a4i Ha HAaXOXKJICHHE TeOMETPUUYECKHX BEIIMYWH 1O 00pas3iam WiH
aIrOpUTMaM, TPUMEHSSI M3BECTHbIE aHAJUTHUYECKME METOAbl IMpU pPEIICHUU
CTaHJIAPTHBIX MAaTEeMAaTHMYECKUX 33/Ja4 HAa BBIUMCICHHE PACCTOSHUN MEXIY ABYMs
TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
PSIMBIMU;

pemaTh 3aJaud Ha HaXO0XKJIEHWE N€OMETPUYECKUX BETUYHMH MO oOpasiam Hid
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJBI TP PEIICHUN
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CTAaHJAPTHBIX  MAaTEeMaTHYECKUX  3aJad Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEKTY TIPSIMON U TUIOCKOCTBIO, MEXKTY TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W IUIONMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
nupamMua) ¢ MpuMeHeHneM (HopMyJi, BEIYUCIATh COOTHOIICHUS MEXIY TIOMAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATUSAMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJICKaTh, IMpeoOpa3oBbIBATH W HHTEPIPETHPOBATH  HHGOPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUs] CTEPEOMETPUUYSCKHUX 3ajad,
MIPEANOJIAraloMX HECKOJIBKO IIaroB PEHIeHUs, €CIM YCIOBHUS MPUMEHEHHUS 3aJaHbl
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIIMEe  MpOorpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOANTH MPUMEPHl MATEMATHUYECCKIX 3aKOHOMEPHOCTEH B TIPUPOC W KU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B NCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TPAKTUKE: aHAJIM3UPOBATh peabHbIC
CUTyallul ¥ TPUMEHITh W3YYCHHBIC TOHATHUS B TIPOLIECCE IIOMCKA PEIICHUs
MaTeMaTU4ecKu cPopMyIUPOBAHHOMN MPOOIIEMbI, MOJIETUPOBATH PEeATbHBIE CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBICE MOJICTH C HCIIOIH30BAaHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara anreOpbl, peraTh MPaKTHYECKHe
3aJlayu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEIIMUHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TMOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yroIIHe
IIWTHHIPAYECKON MMOBEPXHOCTH, IHJIUHAD, KOHHMYECKAs TIOBEPXHOCTh, 00pa3yroIiue
KOHUYECKON TTOBEPXHOCTH, KOHYC, C(heprueckasi IOBEpXHOCTD;

pacro3HaBaTh Tejia BpameHus (IWIHHAP, KOHYC, cdepa u map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIaCCU(PUITUPOBATH B3aUMHOE PACIONIOKEHNE CPEPhI M INIOCKOCTH;

OIEePUPOBATH MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa, IIapOBOH CII0H, OCHOBAHUE IAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS,
IapOBOU CEKTOP;

BBIUMCIISTH 00BEMBI | TJIONIAN TOBEPXHOCTEH TEIl BPAIICHUS, TEOMETPHUECKUX
TEJ ¢ IPUMEHEHUEM (HOPMYIL;

OIIePUPOBATH MOHSATUSIMHU: MHOTOTPAaHHUK, BIHCAHHBIA B Cepy W ONMUCAHHBIN
oKoJI0 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIUMCIISITh COOTHOIIIEHUSI MEXIY IUIOMAASIMHI MMOBEPXHOCTEH U 00bEMaMu
IMOJJOOHBIX TEN;
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n3o00paxarb wu3yyaemble (UTYpHl OT PYKM M C MIPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Buxa cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHsI TEJ BpaIllCHHS;

U3BIIEKAaTh,  WHTEPIPETHPOBaTH U NPeoOpazoBbIBaTh  HHQPOPMAIHIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UIYypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH AEUCTBUS CII0)KEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOKECHMUS
BEKTOpPA Ha YUCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHH 00JIaJalo0T;

IIPUMEHSATH IIPABUIIO ITApaJUIEIICIUIICA;

ONEpUpOBaTh NMOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJd MEXKIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBbIE W KOMILIAHAPHBIE
BEKTOPBHI,

HaxoOJIUThb CYMMY BEKTOPOB M NMPOMU3BEICHHE BEKTOPAa HAa YHUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEIEHUE, pPacKIaJblBaThb BEKTOp MO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a]1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

MPUMEHATh TeoMeTpudeckre (akTbl AJI PEIICHHUs CTEPEOMETPUUYECKHUX 3a]1ad,
MPEANOJaralouX HECKOJIBKO IIaroB PEUIeHUs, €CIU YCIOBHUS NMPUMEHEHHUS 3aJaHbl
B SIBHOU (popme;

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

pemaTh 3a7a4i Ha JOKa3aTeIbCTBO MATEMAaTUUECKUX OTHOILICHUN U HAXOXACHHUE
reOMETPUYECKUX BEJIWYUH MO oOpaslaM WIM aNropuTMaM, MPUMEHssl U3BECTHBIC
METO/Ibl IPU PEUIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a]1aY;

MPUMEHATh  MPOCTEMIIHE  MPOTPAMMHBIE  CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

IIPUBOANUTH NPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacno3HaBaTh NPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHATh TIOJyYECHHbIE 3HAHUS Ha MPAKTHKE: AHAIU3UPOBATH PEABHBIE
CUTyallUM W TNPHUMEHSATh HW3YUYEHHBIE TOHATHS B IMPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTU4YecKu cPOpMyIUPOBAHHON POOIEMBbI, MOACIIUPOBATH PEAIbHBIE CUTYAIINH
Ha A3BIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOECHHBIE MOJEINA C HCIHOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUA W TEOopeM, ammaparta anreOpbl, peliaTh MPAKTUYECKUE
3aJlayy, CBA3aHHbIE C HAXOXKIECHUEM T€OMETPUUYECKUX BEJIHMYHH.
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10 KJIACC
HaunmenoBanue paznena  [KonuuecTBo OCHOBHOE co/iepKaHue OCHOBHBIE BUJIBI IESITENBHOCTH
(Temnl) Kypca 4acoB 00yJaronmxcst
BBeieHne B CTEPEOMETPHUIO 10 OCHOBHBIE TOHATHS CTEPEOMETPUU: AKTYaJIu3uPOBATH (PAKThl U METObI

TOYKa, MpsiMasi, TNIOCKOCTb,
npocTpancTBo. [IpaBuna uzoOpaxxeHus
Ha PUCYHKaX: U300paKeHUs
TUTOCKOCTEH, TapauIeIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3KA.
[ToHsTHA: HEpeceKaroImecs
IUIOCKOCTH, IEpeceKaroIuecs npsmas
¥ TIOCKOCTb.

3HAaKOMCTBO C MHOTOIPaHHUKAaMHU,
U300paKEHHE MHOTOIPAHHUKOB

Ha PUCYHKaX, Ha IPOEKIIMOHHBIX
yeprexxax. HaganbpHble cBeneHUs

0 KyOe 1 mupaMu/ie, X Pa3BEPTKH

u mozenu. CedeHnss MHOTOTPaHHUKOB.
[Tonsatre 00 akCHOMaTUYECKOM
MIOCTPOCHUHU CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

IUTAHUMETPHH, PETIEBAHTHBIC TEME.
IMonyuaTsb npeacTaBicHus

0 MIPOCTPAHCTBEHHBIX (UTypax,
pazouparth npocTeniime mpaBusia
U300paKEHUS ATUX PUTYD.
HN300paxkaTh NpsIMYIO U TIJIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPaHHMKH,
nupamMuay, Kyo, Ha3pIBaTh UX
3JIEMEHTBHI.

JenaTb pUCyHOK Ky0a, TUpaMU/IbL,
HAXOJIUTh OIMUOKHA B HEBEPHBIX
U300paKEeHUsX.

3HAKOMUTBLCS C CCUCHUSIMU,

C METOJIOM CJI€/IOB; UCIIOIb30BATh
JUTSL TIOCTPOCHHMSI CEYEHUST METOJ
CJIEJIOB, KPATKO 3aMKChIBATH IIIarH
MOCTPOCHHUS CEUCHHUS.
Pacno3naBarhb BUJ] c€UECHUA

38



denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIli yPOBEHB)

Y OTHOIIICHUH, B KOTOPBIX CEUCHUE
JenuT pedbpa Kyda, HaXOIUTh TIOIATh
CEYCHUS.

HUcnoan3oBathb nogodue npu
pELIECHNHN 3a1a4 Ha TIOCTPOCHHE
CCUCHUH.

3HAKOMUTBCS C AKCHOMATHYECKUM
IIOCTPOCHUEM CTEPEOMETPUH,

C AKCHOMaMU CTEPEOMETPUH

U CIEACTBUSIMU U3 HUX.
NimocTpupoBaTh aKCHOMBI
PUCYHKaMU U MPUMEpaMHU

13 OKpYXarolieil 00CTaHOBKHU

[IpsiMbIE ¥ TIIOCKOCTH

B IPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX
1 IUIOCKOCTEN

12

B3anmHoOe pacnonoxeHue mpsaMbIx
B IIPOCTPAHCTBE: IIEPECEKAIOIIUECH,
IapajuleNIbHbIE U CKPELMBAIOLIMECS
IpsIMBIE.

[TapajutesbHOCTH NMPAMBIX

Y TUIOCKOCTEN B IIPOCTPAHCTBE:!
MapajuiesIbHbIE MPSIMbBIC

B IIPOCTPAHCTBE; NAPaJUIEIBHOCTD
TPEX NPSIMBIX; NaPALIEIBHOCTD
MPSMOM U IUIOCKOCTH. Y TJIbI

C COHAINPABJIEHHBIMU CTOPOHAMH; YIOJI
MEKly IPSAMBIMU B IIPOCTPAHCTBE.

AKTYaJIu3uPOBATh (PAKThl U METObI
TUTAHUMETPUH, PEICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.

IlepeuncasiTb BO3MOXKHBIC CTIOCOOBI
PAaCIIOJIOKEHUS ABYX TPSMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMEpax.

JaBatb onpeneseHue
CKPEIIMBAIONIUXCS MPSMBIX,
dbopmMyIUpoBaTh MPU3HAK
CKPEIIUBAIOIINXCS PSMBIX

Y IPUMEHSTH €T0 TPU PEIICHUH
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[TapajutesIbHOCTH IUIOCKOCTEN:
napasuiesIbHbIC TIIOCKOCTH; CBOMCTBA
ITapaJuIeNIbHBIX MIJIOCKOCTEN.
IIpocreimme NpoCcTpaHCTBEHHBIE
(uUryphl Ha TUIOCKOCTHU: TETPA3IP, KYO,
napajuie’enunesa; NoCTpPOCHHE
CEUCHUI

3a7ad4.
Pacno3naBathb nipu3My, Ha3bIBaTh €€
JJIEMEHTBL.

CrpouTh ceueHus: IpU3Mbl

Ha FOTOBBIX YEPTEKAX.

Ilepe4ucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIOJIOKEHUS TIPAMOU
Y IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATBHOM KU3HH.
JdaBaThb onpeaejienue
NapajuIeIbHOCTH IPSAMON

Y TIJIOCKOCTH.

®opMyJIHPOBaATh NPU3HAK
MapaJJICIbHOCTH PSIMOU

Y TUIOCKOCTH, YTBEPXKACHUE O IIPAMON
IIepeCceUYeHus IByX IIOCKOCTEM,
MPOXOJAIIMX YepE3 NapajlielIbHbIC
IpsIMBIE.

Pemars nnpaktuyeckue 3a1auun

HA MIOCTPOCHUE CEUEHU M
MHOT'OTPaHHHKA.

OO0BSACHATH ClTydad B3aUMHOTO
PACITOI0KEHUS TIIIOCKOCTEN.

JdaBaThb onpeaeieHue MapanieabHbIX
IIJIOCKOCTEN; IPUBOUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WJUTIOCTPUPYIOLINE
MapaJJIEIbHOCTD TNIOCKOCTEN.
Hcnoab3oBath npHu3HaK
NapaJyIeIbHOCTH JBYX INTIOCKOCTEM,
CBOMCTBA MMAPAJIIETBHBIX TNIOCKOCTEN
IIPU PELICHUU 3a]1a4 Ha OCTPOCHHE.
OO0BACHATH, YTO HA3LIBACTCS
napasuielIbHbIM POEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHKE
¢buryp Ha MmIOCKOCTb.

HN300paxkaTts B napamieabHON
IPOEKIUU PA3IHYHbIE
reoOMeTpUYecKHre (PUrypsl.
MoaeanpoBarb peajibHbIE CUTYallUN
Ha SI3bIKE T€OMETPHUH, UCCIIEA0BATh
IIOCTPOEHHBIE MOJENH

C UCIIOJIb30BAaHUEM I'€OMETPUUYECKUX
MTOHSTHM.

Hcnoab30BaTh Npu pelieHnuy 3a1a4
Ha IOCTPOEHUE CEUYECHUI MTOHSATHE
napajyieIbHOCTH, TPU3HAKU

U CBOMCTBA MapasuieIbHbIX MPSMBIX
Ha IJIOCKOCTH
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[lepneHIUKyYISIPHOCTD MPSIMBIX
U IUTOCKOCTEN

12

[leprieHIUKYJISIPHOCTD PSAMOU

Y IUIOCKOCTH: NEPIEHAUKYIISIPHBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSIMBIE
napaJuiebHbIC U IIEPIECHINKYISIPHBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHINKYJIIPHOCTH MPSAMOU

Y TJIOCKOCTH, TEOPEMA O IPSIMOMN
IIEPIICHIUKYJIAPHON INIOCKOCTH
[leprieHIUKYIISIp U HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,
PacCTOSHUE OT HPSIMOM 10 TUNIOCKOCTH

AKTYaJTu3upPoOBaTh (PaKThl U METOBI
IJJAHUMETPHH, PEJICBAHTHBIE TEME,
POBOJAUTH AHAJIOTHH.

O0BACHATDH, KAKON yToJI Ha3bIBACTCS
YTJIOM MEK]ly IEPECEKAIOIIUMUCS
IPSMBIMU, CKPEIIUBAIOIIIUMUCS
NPSIMBIMU B TIPOCTPAHCTBE.

JdaBatb onpeaeneHue
NEPHEHIUKYISIPHBIX TPSIMBIX

Y IIPSIMOU, TIEPIICHAUKYJIIIPHOU

K IUIOCKOCTH.

Haxoaursb yriibel Mexay
CKPEIIHUBAOIIUMUCS TPSIMBIMU B Ky0Oe
U TIMpaMU/Ie.

IIpuBoaAMTH NPUMEPHbI U3 PEATLHOU
JKU3HU U OKPY>Karolield 00CTaHOBKH,
WJUTIOCTPUPYIOLLIHE
NEePIEHIUKYISIPHOCTD MPSMBIX

B IPOCTPAHCTBE

U MIEPIEHAUKYISIPHOCTD IPSIMOMN

K IJIOCKOCTH.

DopMyanpoBaTh IPU3HAK
MEePIEHIUKYISIPHOCTA TMPSIMOU

Y TJIOCKOCTH, IPUMEHATH €T0 Ha
IPaKTUKE: OOBSICHATH
NepIEHIUKYJIIPHOCTh pedpa Kyoa

Y IUAroHaJId €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOAUTh JJIUHY
JMaroHaiau Kyoa. BeIYucisTh BBICOTY
MPABWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETBIPEXYTOJIBHOU
nupamMuj 1o JajimHaMm peoep.

Pemartsb 3a1a4un Ha BBIYKMCIICHHUS,
CBSI3aHHBIE C EPIEHIUKYISIPHOCTHIO
IIPSIMOU U TIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (haKTOB

Y METOJIOB.

OO0BACHATD, YTO HA3LIBAIOT
MEPIEHAUKYISIPOM U HAKIIOHHOMN

Y3 TOYKH K IJTOCKOCTH; IPOEKIIUEN
HAKJIOHHOU Ha ITOCKOCTh. OOBSICHATD,
YTO HA3bIBAETCS PACCTOSTHUEM:

OT TOYKH J0 IJIOCKOCTH; MEXKIY
MapauIeIbHBIMU TUIOCKOCTAMU; MEXTY
IIPSIMOM U NIapaJIIEIbHON 1
IJIOCKOCTBIO; MEXKITY
CKPELIMBAIOIIMMUCS TPSMBIMHU.
Haxoaurthb 3TH pacCTOSHUSA B IPOCTHIX
ciIyJasix B KyOe, mupamuje, mpusMe.
MopaeanpoBarh peajibHbIE CUTYalluN
Ha SI3bIKE TEOMETPUH, UCCIEN0BATH
MMOCTPOEHHBIE MOJAEIHN

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
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MMOHSITHMH.

HMcnoab30BaTh NpU peIICHUN 3a71a4
Ha MOCTPOCHUE CEUYCHUN TEOPEMY
[Tudaropa, cBolicTBa MPAMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YTl MEXTY TIPSIMBIMH U
MJIOCKOCTAMU

10

VYTIIIBl B IPOCTPAHCTBE: YOI MEXKY
IIPSIMOM U TVIOCKOCTBIO; IBYTPAHHBIN
YTOJI, IMHENHBIN yTOJd ABYTPAHHOTO
yria.

[leprieHIUKYISIPHOCTD TUIOCKOCTEN:
IIPU3HAK [IEPIEHANKYJIIPHOCTH IBYX
mIockocTer. Teopema o TpEx
NEepPHeHANKYIIIpax

AKTYaJIu3uPOBATH (PAKThl U METObI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

JaBatb onpeaeaeHue yriia MExXay
IIPSIMOM U TIOCKOCTBIO,
(bopMyIMpPOBATH TEOPEMY O TPEX
NEPHeHANKYIIApax U 00paTHYIO K HEH.
HaxoauThb yroy Mmexay npsiMoun

Y TIJIOCKOCTBHIO B MHOTOTPAHHUKE,
pacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha [UIOCKOCTH, UCIIOJIb3YSl TEOPEMY

0 Tp€x nepneHaukyspax. [Iposogurs
Ha YEPTEKE MEPIEHIUKYIISAP: U3 TOUKH
Ha MPAMYI0; U3 TOYKH Ha ITIOCKOCT.
JaBaTtb onpeneneHrne A1ByrpaHHOTO
yTiia u ero 3jieMeHTOB. OOBSICHSTh
PaBEHCTBO BCEX JINHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoaurb Ha yepTexe ABYIpaHHBIN
yTOJI TP pedpe MUPAMHUIBI, TPU3MBI,
napasuiesienuneaa.
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JlaBaTh onpeaesieHne yria Mexy
IIOCKOCTSIMH.

JdaBaTb onpeaeneHue

U (opMyIHPOBATH NPU3HAK
B3aMMHO MEPIECHANKYIISIPHBIX
TIOCKOCTEH.

HaxoauTthb yTiibl MEXKY MIIOCKOCTSIMU
B Ky0Oe U nmupamuze.

Hcnonb30BaTh Npu penieHny 3a1a4
OCHOBHBIE TEOPEMBI U METOJIBI
MJIAHUMETPUH.

MoaeanpoBarb peajibHbIE CUTYallUN
Ha SI3bIKE TEOMETPUH, UCCIIeA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTI0JIb30BAHUEM I'€OMETPUUECKUX
MMOHSTHUM.

Hcnonb3oBaTh npu perieHny 3a1au
Ha [MOCTPOCHUE CEYEHNI
COOTHOIILICHHS B IPSIMOYTOJILHOM
TPEYTOJIBLHUKE

MHOrorpaHHUKH

11

IToHsiTHE MHOTOIPAaHHUKA,

OCHOBHBIE 3JIEMEHTBI MHOI'OTPAHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIC
MHOTOTPaHHMKU; pa3BEPTKA
MHOT'OTPaHHHKA.

[Ipu3ma: N-yronpHast npu3Ma; rpaHu

AKTYaJIu3upoBaTh (PaKThl U METOBI
MIJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTUM.

JdaBaThb onpeaejenue
napasuiesienunesa, pacno3HaBaTh €ro
BHJIbl U U3Y4YaTh CBOKCTBA.
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Y OCHOBAHMSI IIPU3MBIL; IPSMast
Y HaKJIOHHas! PU3MbI; OOKOBast

Y TI0JIHAsA MOBEPXHOCTH MTPU3MBI.
[Tapamnenenumnen, mpAMOYTOJIbHBIN
NapaJuIeJIeUIE] U €ro CBOMCTBA.
[Tupamupaa: N-yroyipHas nupamuia,
I'PaHU U OCHOBaHUE MUPAMMUJIBI;
OOKOBas U MOJHAas TOBEPXHOCTh
NMpaMUAbL; IpaBUIbHAS U yCEUEHHAS
nupamuja.

DneMEeHThI PU3MbI U TUPaMUBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
NOHATHE MPABUIBHOIO
MHOTOI'PaHHMKA; ITpaBUIIbHAS IPU3Ma
Y MPaBUJIbHAS MUPAMUA; PAaBUIIbHAS
TpEyroJyibHasi MUpaMHUIA

Y IPaBUJIBHBINA TETpa’dap; KyO.
[IpeacraBnenne 0 NpaBUIbHBIX
MHOTOIPAaHHHUKAX: OKTa3p, JOJEKAIP
Y UKOCAdP.

CumMeTpus B IPOCTPAHCTBE:!
CUMMETPHS OTHOCUTENBHO TOYKH,
IPSMOi, INTOCKOCTH. DJIEMEHTBI
CUMMETPHUH B TUPAMUIAX,
NapaJIeenuIe1ax, IPABUIbHBIX
MHOTOI'PaHHHKAX.

JaBaTh onpeaeneHnue nupaMu/bl,
pacno3HaBaTh BUAbl MUPAMHU]I,
(¢hopmyaupoBaTh CBOMCTBa pédED,
rpaHeyd U BBICOTHI PABUIILHON
MAPAMUBI.

Haxoautp miomagb IIOJIHON

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.

JaBaThb onpeaeieHue yCeUEHHON
MAPAMHUJIbI, HA3bIBATh €€ 3JIEMEHTHI.
@opmyIHpPOBATH TEOPEMY

0 IJIOLAAN OOKOBOM OBEPXHOCTH
IIPaBUJIbHOW YCEUYEHHON MUPAMU/IBI.
PemaTp 3a1a4u Ha BEIYHMCIICHUE,
CBS3aHHBIE C MUPAMUJAMH, & TAKKE
3a71a4M HA MOCTPOCHUE CCUCHU M.
JaBaTb onpeaeseHue IpU3MbI,
pacno3HaBaTh BU/bI IPU3M,
U300paxaTh IPU3MbI HA YEPTEKE.
HaxoauThb mioniaap NOJIHON WA
OOKOBOI MOBEPXHOCTHU MPU3MBI.
HN3y4yars cooTHOIIEHUS Dilnepa
U1t yncna pédep, rpaHei U BepIIvH
MHOT'OTPaHHHUKA.

HN3y4yaTrs BUBI IPABUIBHBIX
MHOT'OTPaHHHUKOB, X HA3BaHUS

Y KOJIMYECTBO IPAHEH.
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Beluncienue 31eMeHTOB
MHOT'OI'PaHHUKOB: p&0pa, TUaroHasu,
yribl. [Inomane G0KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IIPHA3MBI, TUIOIIAlb OCHOBAaHUH, TEOPEMA
0 OOKOBOI MOBEPXHOCTH MPSIMOI
npu3Msbl. [nomans 00koBOM
ITIOBEPXHOCTHU U ITOBEPXHOCTH
IIPaBUJILHOM ITUPAMHU/JIBI, TEOpEMA

O II0IIaA1 OOKOBOM IOBEPXHOCTH
YCEYEHHON MUPAMUIBI

HN3yyarb CUMMETPUIO
MHOT'OTPaHHHUKOB.

OO0BACHATH, KaKHE TOUYKHU
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO TAaHHOW TOYKH, IPSMON
WJIU TJIOCKOCTH, YTO HAa3bIBAKOT
LIEHTPOM, OCBIO WJIH IIJIOCKOCTBIO
CUMMETpUU (UTYPBI.

IIpuBoauTH NpUMeEPHI
CUMMETPHUYHBIX QUTYP B apXUTEKTYPE,
TE€XHUKE, IPUPO/IE.

MoaeaupoBaTh pealibHbIE CUTYAIUN
Ha SI3bIKE TEOMETPUH, UCCIIE0BATH
IIOCTPOEHHBIE MOJEIIN

C UCTIOJIb30BAHNEM T'€OMETPUUECKUX
TTOHSATHH, NCIIOJIb30BATh MOJ00HE
MHOTOTPaHHHUKOB

OO6BEMBI MHOTOTPaHHUKOB

[MToustre 06 00BEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJIu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BSICHATD, KAK U3MEPSIOTCS
00BEMBI T, MPOBO/IS AHATIOTHIO

C U3MEPEHUEM ILIIOIIAJIEHN
MHOTOYTOJIbHUKOB. @OPMYJIUPOBATH
OCHOBHbIE CBOICTBA O0OBEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BEMa MPSAMOYTOIBHOTO
napasuieJenunes1a, Ipu3Mbl

U TUPaMU/IbL.

BbruncasaTb 00bEM MPU3MBI

U TUPaMUBI TIO UX SJIEMEHTAM.
IIpumeHsATH 00BEM AJI pELICHHUS
CTEPEOMETPUYECKHUX 3a]a4 U

TUTS. HAXO0KJICHUSI TEOMETPUIECKUX
BEJIMYMH.

MopenupoBaTth peanbHbIe CUTYallun
Ha SI3bIKE T€OMETPUH, MCCIIeI0BATh
MIOCTPOCHHBIE MOJICTTH

C UCIOJIb30BAHNEM I'€OMETPUUECKUX
MTOHATUHI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoeHue ceuenui

B MHOTOTPaHHUKE.

BrruncieHnne pacCTOSHUN: MEXKILY
JIBYMSI TOYKaMH, OT TOYKH J0 MPSIMOU,
OT TOYKH JI0 TJIOCKOCTH; MEXIY
CKPEIIMBAIOIIUMUCS MPSIMBIMH.
Beruuciienue yrios: MexXIy
CKPEIIMBAIOIUMUCS PSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
TIOCKOCTSIMU

CTpouthb ceueHuE MHOTOIPAaHHUKA
METOZOM CJEOB.

JlaBaTh onpeaesieHne pacCTOSHUS
Mexay purypamu.

Haxoauts paccTrosiHue MEXIy
napasuieIbHbIMU IJTIOCKOCTSIMH,
MEXKy IIJIOCKOCTHIO M MapaJIEIbHON
e’ pAMOM, MEXKITY
CKPEIIHUBAIOIIUMUCS MPSIMBIMH.
CrpouTh JIMHEHHBIN yTOJ
JBYIPAHHOTO yTJla HA YEPTEKE

48



denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIli yPOBEHB)

MHOI'OI'paHHUKA U HAXOOUTD €TI0
BCIIMYUHY.

Haxo;me YTIJIbl MCKAY INIOCKOCTAMUA
B MHOI'OI'paHHHUKax

OBLIEE KOJIMYECTBO
JACOB I1O ITPOTPAMME

68
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11 KJIACC
HanmenoBanue paznena  [KoiaumuecTBo OCHOBHOE COZIEp/KAHNE OCHOBHBIE BUJIBI IESITENBHOCTH
(Temnl) Kypca 4acoB 00yJaronmxcst
Tena BpameHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTu3uPOBATh (PAKTHI U METOBI

JMaMeTp; TUIOIIAa/Ib TOBEPXHOCTH
cdepsl. B3auMHoe pacnosnoxeHue
chepbl U TIIOCKOCTH; KacaTeabHast

IJIOCKOCTH K cepe; miomaas chepsl.

N3o6paxenue cepsl, mapa
Ha IUIOCKOCTH.
Ceuenus mapa

IUIAHUMETPHH, PEIEBAaHTHBIE TEME,
NPOBOAUTH AHAJIIOTUH.

JaBaTh onpeaenenus chepsl U mapa,
UX LIEHTpa, paauyca, TnaMeTpa.
Omnpepeasitb chepy Kak purypy
BpaLICHUS OKPYXHOCTH.
HccaenoBathb B3auMHOE
pacnosoxeHue chepsl U MI0CKOCTH,
IBYX c(hep, WITKCTPUPOBATH 3TO

Ha YepTexax U PUCYHKaX.
D®opMyJIHPOBATH ONIPEACIICHUE
KacaTeJbHOM ITIOCKOCTH K cdepe,
CBOWCTBO U ITPU3HAK KacaTeJIbHOU
IJIOCKOCTH.

3HAKOMHUTBCSH C T€0Ae3NYECKUMHU
JUHUSMU Ha cepe
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[nmHapuYeckas HOBEPXHOCTb,
oOpa3yromue MUINHAPUIECKON
MOBEPXHOCTH, OCh IIMIIMHAPUYECKOM
noBepxHocTd. L{nnuHap: ocHOBaHUS
1 OOKOBasi IOBEPXHOCTb,
oOpasymolas u oCb; IJIOLAAb
OOKOBOM U MOJIHOM MOBEPXHOCTH.
N3006paxeHne NuIMHIpa

Ha ITJIOCKOCTH. Pa3BépTKa MUJInHApA.

Ceuenust LUIMHApPA (MJIOCKOCTHIO,
napajuieIbHON WIIN
NEPHEHANKYJIIPHON OCH IIMJIMH]IPA)

OO0BACHATD, YTO HA3LIBAIOT
UJIMHPOM, Ha3bIBATh €r0 AJIEMEHTHI.
N3y4arh, 00BICHATDH, KaK MOJTYYUTh
HWIMHAP MYTEM BpaIlICHUS
MPSMOYTOJIbHHKA.

BbIBOaAMTH, HCTIOJIB30BATH (DOPMYJIBI
JUUISL BBIYHMICJICHHUS TUIOIIAAN OOKOBOM
MOBEPXHOCTH LUJIUHIpA.

HN3yyarb, pacno3HaBaThb Pa3BEePTKY
HWIMHApA.

HN300paxkaTh HWIUHAP U €70 CEUCHUS
TUIOCKOCTBIO, ITPOXOSAIIECH Yepe3 €ro
OCb, MMAPAJUICIIBHOMN WU
NEPIEHINKYJIIPHON OCH.

HaxoauThb mIoniaau dTUX CEUEHUH.
MoaeanpoBarb peajibHbIE CUTYaIlUN
Ha SI3bIKE TEOMETPUH, NCCIE0BATH
MMOCTPOEHHBIE MOJAEIHN

C HCTIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHSITUHI

Konunueckas noBepxXHOCTb,
oOpa3yroire KOHUYeCKOn
MMOBEPXHOCTH, OCh U BEPIIINHA
KOHUYECKOM ITOBEPXHOCTH.
Konyc: ocHOBaHMe 1 BepIINHA,
oOpa3ylolas u ocbh; MIOMIA/Ib

OO0BSACHATH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
3JIEMEHTBHI.

N3yuath, 00bICHATH, KaK MOTYYUTh
KOHYC ITyTEM BpalleHus
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

51



denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIli yPOBEHB)

OOKOBOI1 U TOJTHOW TTOBEPXHOCTH.
VY ceu€HHbIN KOHYC: 00pa3yroline
¥ BBICOTA; OCHOBAHHS U OOKOBas

TIOBEPXHOCTb.

H306pa)K€HI/I€ KOHYCa Ha IINIOCKOCTH.

Pa3Béptka koHnyca.

CeueHnns koHyca (TIOCKOCTHIO,
napaJlIeIbHOW OCHOBAHUIO,

Y TTOCKOCTBIO, MPOXOASAIIEH
Yyepe3 BEPILUHY)

HN300pakaTh KOHYC U €r0 CCUCHUS
IJIOCKOCTBIO, POXOSAILEH Yepes OCh,
Y IJIOCKOCTBIO, IEPIICHAUKYJIISIPHOU

K OCH.

HN3yuarh, pacno3HaBaThb pa3BEPTKY
KOHYca.

BbIBOaAMTH, HCTIOJIB30BATH (DOPMYJIBI
JUTSI BBIYMCIICHUS TUTOIIAAN OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb 11o1ia i ceyeHu,
MIPOXOISIIIUX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHAUKYIISIPHBIX €70 OCH.
OO0BSIICHATD, KAKOE TEJI0 Ha3bIBACTCA
YCEUEHHBIM KOHYCOM.

HN3y4yars, 00bACHATH, KAK €TI0
IIOJIYYUTh ITYTEM BpaILCHUS
MPSAMOYTOJBHOW TpamnennH.
BbIBOAUTH, NPUMEHATH POPMYITY
JUTSI BBIYUCIICHHUS TITOTA I OOKOBOM
MOBEPXHOCTH YCEUYEHHOTO KOHYCa

KoMOuHamwmst Tei BpameHus

U MHOTOT'PaHHUKOB. MHOTOTpaHHUK,
OTMCaHHBIN 0KOJIO chepsl; chepa,
BITMCAHHAs B MHOTOIPAHHUK HJIH

B TEJIO BPaIllCHHUS

AKTYyaau3upoBaTh (HaKThl U METOIbI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.

PemaTe crepeomMeTpuyecKue 3aa4H,
CBSI3aHHBIE C TE€JIAMU BPaLICHUS,
IIOCTPOCHUEM CEYEHUH TEJ BPALLICHMUS,
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C KOMOMHAIUSIMHU TE€JI BpalleHus

¥ MHOTOT'PaHHUKOB HAa HaXOXKJICHUE
F€OMETPUYECKUX BEJIUYHH.
Hcnoab30BaTh 1pu peICHUN
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUYecKue (DakThl U1 METO/IbI
3aJa91 Ha BEIUMCIICHHE

1 JI0Ka3aTeJIbCTBO.

MopgeaupoBaTh peajbHbIE CUTyaIlUU
Ha SI3bIKE TEOMETPUH, UCCAE0BATH
MMOCTPOEHHBIE MOJAEIHN

C UCIIOJIb30BAHUEM F€OMETPUUECKHUX
MMOHSITUH

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBa OOBEMOB TEJ.

O0BEM UIMH]Ipa, KOHYCA.
O0BEM mapa u mIowaas chepsl

AKTYyaJau3upoBaTh (HaKTbl U METOIbI
IUIAaHUMETPHH, PEIEBAHTHBIE TEME,
IPOBOJAUTH AHAJTIOTHH.

BbIBOAUTH, HCNIOJIB30BATH (HOPMYJIBI
00BEMOB: TIPU3MBI, HIWJIMH/IPA,
NIAPaMHJIbI, KOHYCA; YCEUYEHHOU
IIAPAMUJIbI U YCEUYEHHOTO KOHYCA.
PemaTh cTepeoMeTpuyecKue 3aauu,
CBSI3aHHBIE C BBIYUCICHUEM O0BEMOB.
@opMyTHPOBATH OIIPEIEIICHNE
IApOBOT'0 CErMEHTA, IAPOBOTO CIIOS,
[IApOBOI'0 CEKTOPA.
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IpumeHATH GOPMYIIBI
IUIs1 HAXOXKAEHUSI 00bEMOB IIIAPOBOTO
CErMeHTa, I1apOBOT'0 CEKTOpa

[TomoGHBIE TETa B MPOCTPAHCTBE.
CoOTHOIIECHUS MEXKIY TIIOIA ISIMA
MMOBEPXHOCTEH, 00bEMaMU MO I00HBIX
Tem

Pemathb cTepeoMeTpUUECKUE 3a/1a4H,
CBsI3aHHBIEC C 00BEMOM IT1apa

U TJIOIIA/IbIO Cephl.

MoaeanpoBarb peajibHbIE CUTYaIluN
Ha SI3bIKE€ TEOMETPUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEIN

C MCIIOJIb30BAHUEM I€OMETPUUECKHUX
MMOHSTHUM.

AKTYaJIu3upoBaTh (HakThl U METOIbI
MJIAaHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

Pematb cTrepeoMeTpuuecKUE 3a7auu,
CBSI3aHHBIC C COOTHOIIICHHEM O00BEMOB
Y TTIOBEPXHOCTEH MOJOOHBIX TEI

B IIPOCTPAHCTRBE.

MopaeanpoBarh peajibHbIE CUTYallUN
Ha SI3bIKE TEOMETPUHM, UCCIIEI0OBATH
MOCTPOEHHBIE MOJCITH

C MCITOJIb30BAHUEM I€OMETPUUECKHUX
MMOHSTUMN

BekTopbl 1 KOOPAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha miockocTu
u B ipocTpancTBe. CloxkeHue
Y BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE

AKTYaJIu3uPOBaATh (PaKThl U METObI
IUTAaHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOJAUTH AHATIOTHH.
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BEKTOpa Ha yuciio. PaznoxkeHue
BEKTOpPA IO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpaBuiio
napajieIenunea.

Pemenue 3agay, CBSI3aHHBIX

C IPUMEHECHUEM MPABUII ICUCTBUI

C BEKTOpaMH.

[IpssmoyronpHas cuctemMa KOOpAUHAT
B MpocTpaHcTBe. KoopauHatsl
BekTopa. [Ipocrenmme 3anauun

B KOOPJIMHATAX. YTOJ MEXIY
BekTopamu. CkanspHoe
MPOM3BEICHUE BEKTOPOB.
Brruncnenue yrioB Mexay nIpsSMbIMU
Y TJIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIA METOJT
MIPY PEUICHUU T€OMETPUUECKHUX 3a/1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

®opMyJIHPOBATH ITPABUIIO
napajijieeIune1a Ipyu CIOKEHUU
BEKTOPOB.

CkiaasiBaTh, BBIYMTATh BEKTOPHI,
YMHOKATh BEKTOP Ha YHUCJIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ATUX
omnepanmil.

JaBaTp onpeneseHre NpssMoyrojIbHOU
CHUCTEMBI KOOPAMHAT B POCTPAHCTBE.
Bripa3uThs KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATHI €70 KOHIIOB.
BrIBOAUTH, HCIIOIB30BATH (DOPMYTY
JUTMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKaMH.

BeipaxkaTh CKUISIPHOE TPOU3BENCHUE
BEKTOPOB 4epe3 UX KOOPAUHATHI,
BBIYUCIISATH YTOJI MEXKIY JABYMSI
BEKTOPaMH, ABYMsI PSIMBIMH.
HaxoauTthb yrois Mexay npsaMou

Y TUIOCKOCTBIO, YTOJI MEKTY IBYMSI
IJIOCKOCTSIMU aHAJIMTUYECKUMU
METOJAMHU.

BbIBOAUTE, HCIIOJIB30BATH (popmyJTy
pPacCTOSHUSL OT TOYKHU 10 INIOCKOCTH
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[ToBTOpenue, 06001IEHIE 7 OcHoBHbIe PUrypsl, hakThl, TeOpeMbl | Pemarts mpocreiimme 3agaun
U CHUCTEMaTH3alusl 3HaHU Kypca IUTaHUMETPUH. 3a1auu Ha HAXOKJCHUE JUIMH U yTJIOB
IUTAHUMETPUH U METOJIBI UX B F€OMETPUYECKUX (Urypax,
pelieHusl. npuMeHaTh Teopemy [udaropa,
OcHoBHbIE QUTYPBI, (AKTBI, TEOPEMBI | TEOPEMbI CHHYCOB M KOCHHYCOB.
Kypca cTepeoMeTpun. 3a1auu HaxoauTts muiomaap MHOrOYTOJIbHUKA,
CTEpEOMETPUU M METOJIbI X PEIICHUS | Kpyra.
Pacno3naBath 1o100HbIE GUTYPHI,
HaXOJHUTh OTHOIICHUS JIJTHH
Y IUIOIIAJEH.
Hcnoab3oBaTh IpHU pELICHUN
CTEPEOMETPUUECKHX 3a/1a4 (haKThI
¥ METObI TUTAHUMETPUU
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

(1D 507019)

INOACHUTEJIBHAA 3AIITMCKA

VYuebubiii kypc «BeposSTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCS
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT0 00111ero o0pazoBanus. YueOHbI Kypc MpeAaHazHayeH s (popMuUpoBaHUS
y 00y4aromuxcsi CTAaTHCTUYECKON KyJIbTYPhl U TIOHUMAHUS POJIM TEOPUU BEPOSITHOCTEH
KaK MaTeMaTH4YeCKOr0 MHCTPYMEHTA Jii M3yUeHHUs CIyY4alHbIX COOBITHH, BEJIUYUH U
npoueccoB. [lpy wu3yyeHum ydeOHOro Kypca o0O0OramarTcs MpeaAcTaBICHUS
oOyJaroluxcs 0 METoJax UCCIEA0BaHN U3MEHYMBOTO MUPA, Pa3BUBAETCSI IOHUMaHUE
3HaYUMOCTU W OOIIHOCTH MaTe€MaTHYECKMX METOJIOB IMO3HAHHUS KaK HEOTHEMIIEMOM
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAY4YHOI'0 MUPOBO33PEHUS.

Conepxanue yueOHOTO Kypca HaIllpaBJ€HO HAa 3aKPEIUICHUE 3HAHWM, OJTYYEHHBIX
OpU KM3YYEHMM Kypca Ha ypOBHE OCHOBHOIO 00Iiero oOpa3oBaHHs, U Ha DPa3BUTHE
MPEACTABICHUM O CIy4alHBIX BEJIIMYMHAX M B3aUMOCBS3SIX MEXIY HUMH Ha BaKHBIX
npUMepax, CIOKEThI KOTOPBIX MOYEPIHYTHl M3 OKpYXKalolero mupa. B pesynbprate
y oOydarmoumuxcs JOJDKHO — cOpMHUpOBAThCS — MPENCTaBiIeHUE O  Haubosee
yIOTPEOUTENBHBIX U OOIIMX MAaTEeMaTHYECKUX MOJIENSIX, UCTIOIb3yEeMbIX I OTIMCAHUS
AHTPOTIOMETPUUECKUX U AeMOrpaduuecKiX BEJIMYHH, TOTPEUTHOCTEHN B pa3IMyHOro poja
U3MEPEHUSX, JJIMTENbHOCTH  O€30TKa3HOW  pabOoThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOLIECCOB B OOILIECTBE.

B cooTBeTcTBHM ¢ yKa3aHHBIMH LEJSIMH B CTPYKType Y4YeOHOTo Kypca
«BepoAaTHOCTh M CTaTUCTUKA» JJI1 YPOBHS CpeHEro oOuero oopazoBanus Ha 0a30BOM
YPOBHE BBIICJICHBI CIEIYIOIINE OCHOBHBIE coOJeprKaTesbHble JUHMM: «CiydaiiHble
COOBITHS U BEPOATHOCTUY, «CiryyaliHble BETMUYUHBI U 3aKOH OOJIBIINX YHCEID.

Baxnyio dYactb y4eOHOro Kypca 3aHUMaeT H3YYEHHE TE€OMETPUYECKOTO U
OMHOMHUAJIBHOTO pACIpEACNeHUI U 3HAKOMCTBO C UX HENPEPHIBHBIMHU aHAJOraMu —
MOKa3aTeIbHBIM 1 HOPMAIIbHBIM PaCIpeIeICHUSMH.

Conepxxanue nuHun «CiayyaliHble COOBITHSI M BEPOSTHOCTH» CIYKUT OCHOBOM
UisE  (OPMUpPOBaHUS TPEACTABICHUI O pachpeleieHud BEPOSTHOCTEH MEeXIy
3HAUCHUSAMH CIy4yalHBIX BEJIMYMH, a Tak)Ke 3Ta JIMHHUS HeoOxoauma Kak 0Oasa
JUISL U3y4YEHUs 3aKOoHa OOJBIIMX yuced — (yHAaAMEHTAIbHOTO 3aKOHA, JEHCTBYIOLIETO
B MPUPOJIC U OOIIECTBE U UMEIOIIEro MareMathyeckyro (opmanuzanuio. CaM 3aKoH
OONBIIMX YHCENl TMpeajaraercs B O3HAKOMUTEIbHOM (opmMe ¢ MHUHUMAaIbHBIM
UCIIOJIb30BaHUEM MATEeMAaTHUYECKOTO popMaIn3ma.

Tewmbl, CBSi3aHHBIE C HEMPEPHIBHBIMU CIYYallHBIMU BEIMYMHAMH, AKIEHTHPYIOT
BHUMaHHE O0Yy4YaloIIUXCs HAa OMMCAHUU U U3YYEHHH CIIYYalHBIX SIBIECHUN C TTOMOUIBIO
HEMNpepbIBHbIX (QYHKIUMHA. OCHOBHOE BHHUMAHME YIENSIETCS MOKAa3aTEIbHOMY U
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HOPMAJIbHOMY pacHpeleCHUsIM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIECMBIX (DAKTOB.

OOmiee 4YHCIIO dYacoB, PEKOMEHIOBAHHBIX I HW3YYCHHUS Yyd4eOHOTO Kypca
«BeposTHOCTh M craTtucTHKa» — 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Hemenmo),
B 11 xnacce — 34 gaca (1 vac B HeZieIi0).

COJEPKXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBinenre JaHHBIX C TMOMONIbIO Tabmuir W jguarpamm.  CpenHee
apuMeTHIecKoe, MeIMana, HauOoJIbIllee U HAUMEHbIIIEE 3HAUCHHU S, pa3MaXx, TUCTIEPCHS
U CTaHAApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHUSA. DJIEMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydaiiHOro coObITHA. bBIWM30CTh 4YaCTOTHI U
BEpPOSITHOCTH CcOObITUH. Ciy4yallHble ONBITHI C PaBHOBO3MOXXHBIMH 3JEMEHTapHBIMU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHue, OObEIUHEHUE, MPOTUBOIMOJIOKHbIE
coObITus. Jluarpammer Ditnepa. @opMyiia CIOKEHHS BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBo  ciydailHOTO
skcriepumenTa. @opmyiia MojaHo# BeposiTHOCTU. HezaBucuMblie COOBITHS.

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

bunapubiii cinyuyaliHbIl OMBIT (MCIIBITAaHUE), YCIeX U Heyaada. HesaBucumbie
ucnbiTanust. Cepus HE3aBUCUMBIX UCTIBITAHUM A0 MepBoro ycnexa. Cepus HE3aBUCUMBIX
ucnblTaHud bepHysu.

CnyuaitHas BennuuHa. Pactipenenenue BeposTHOCTeN. JlnarpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipeienieHtii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUAJIBHOE.

11 KIIACC

UucnoBele XapakTEpUCTUKU CIIyYalHBIX BEJIMYMH: MaTeMaTH4YECKOE OYKHUIAHWUE,
JIUCIIEpCHsT M CTaHOAPTHOE OTKJIOHEHWe. IIpuMepbl NpUMEHEHMs MaTeMaTU4ECKOIo
OKMJIAHUA, B TOM 4YHMCJIE B 3aJadyax M3 IIOBCEAHEBHOM XU3HM. MaremaTudeckoe
OKuJaHWe OWHAPHOW CIIy4ailHOM BeNWYMHBI. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIIy4yalHBIX BEJIMYMH. MaremaThyecKoe OXKHIAaHWE U AUCIEPCUs I'€OMETPUYECKOro U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3aKoH OOJBIIMX YMCET U €0 POoJib B HayKe, MPUpPoAe U obiiecTBe. BriOopouHbIii
METOJ HCCIICOBaHUM.

IIprmepbl  HENpEpBIBHBIX  CIOyY4alHbBIX BeaWuuH. lloHATne o0 mIOTHOCTH
pacnpeneneHus. 3agaud, NPUBOIAIIME K HOPMaJIbHOMY pacrpeaeineHuro. [lonsTue
O HOPMAJIbHOM PacCIpEeaEICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6ydenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOMIKNE MPeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMBI;

OTIEpUPOBATh TOHATHSAMHU: CpelHee apupMeTHIeCKOoe, MeIuaHa, HauOoJIbIIee,
HaMMeEHbIIIee 3HaUYeHUE, pa3Max MacCUBa YUCIIOBBIX JJAHHBIX;

OMEepUPOBATh MOHATUSAMHU: CITyYalHBINA SKCIIEPUMEHT (OMBIT) U CIIydyailHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (BJIEMEHTAapHBIA HCXOJ]) CIYy4alHOrOo ONbITa, HAaXOJUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITy9aHBIMUA COOBITHUSMHU, HAXOIUTh U
CpaBHUBATH BEPOSITHOCTH COOBITUI B U3yUEHHBIX CITyYalHBIX SKCTIEPUMEHTAX;

HaXOJuTh U (HOPMYIUPOBATH COOBITHA: TEPECEUCHHE U OOBEIMHEHHE JTaHHBIX
COObITHI, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  IOJb30BAaThCS
auarpaMMmamu Jusepa u GopMyIioi ClIoKeHHUsT BEpOSITHOCTEN TP PELICHUH 33/1a4;

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCHUMBIE COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TMIOMOINBIO TpaBWa YMHOXEHHUS, C TOMOIIbIO JIepeBa
CIIy4alHOTO OIBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBMJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad;

OIepUpPOBATh MOHATUSMU: UCIIBITAHUE, HE3AaBUCUMbIC UCIIBITAHUS, CEPUs
UCIIBITAHWH, YCIIeX U HeyJa4a, HaXOAUTh BEPOSITHOCTA COOBITHI B CEPUU HE3aBUCHUMBIX
UCITBITAaHUH JI0 TIEPBOTO YyCIIeXa, HAXOAUTh BEPOSITHOCTH COOBITHI B CEpUU MCTIBITAHUN
bepnyinu;

OTIepUPOBATh TMOHATUAMU: CIy4dalHas BEJIMYMHA, PACIIPEICIICHUE BEPOSATHOCTEH,
JquarpaMMa pacrpeneeHusl.

K xoniry oOyuenus B 11 kiacce 00y4aroniuiicss MOJIYIHUT CISTYIOIINE MPEIMETHBIC
pE3yIbTaTHI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMUYUHBI 110 PACIIPEACIICHUIO WU
C IOMOUIBIO JUarpaMm;

ONEPUPOBAThH MOHIATUEM MATEMATHUUYECKOTO OKUJIaHWS, IPUBOJIUTH MPUMEPHI, KaAK
MPUMEHSIETCSI MaTeMaTU4YeCKOE  OXHMJIAHUE  CIIy4yalHOM  BEJIMYMHBI  HAXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PaclpeeIeHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIIUX YHCET,;

UMETh MPEJICTABICHUE O HOPMAIBLHOM PacipeieiCHUN.
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10 KJIACC
HaumenoBanue paznena  |KommgecTtso OCHOBHOE co/iepKaHue OcHOBHBIE BUJIBI JEATENBHOCTH
(Temnl) Kypca 4acoB 00yyJaromuxcs
[IpencraBieHne JaHHBIX 4 [IpencraBieHne JaHHBIX C IOMOIIBIO N3Baexats nHpoOpManuo 13 TabIULl
Y OIIMCaTEIIbHAsl CTATUCTUKA Tabnui u quarpamm. CpenHee U AMarpamMM, HCIoJIb30BaTh TaOJIUIIbI
apu(pMeTHYecKoe, MeIMaHa, Y IUarpaMMBbl T IPEICTABICHUS
HauOoJbllIee 1 HAUMEHbLIEE CTATUCTUYECKUX JTaHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCHs, Haxoaurtsb onmcarenbHble
CTaHJAPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTHUKH JTaHHBIX.
HaboOpoB BbiiBUraTh, KpUTUKOBATH THIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYMBOCTH
U onpenenstonmx e€¢ pakropax
City4aiiHbIE OTIBITHI 3 CrnyyaliHble 3KCIEPUMEHTHI (OIBITHI) BolaeasiTe Ha MpUMepax cily4aiHbIe

W CITydaiiHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
PJIEMEHTAPHBIMU HCXOAaMHU

U CIy4ailHbIe COOBITHSI.
DnemeHTapHbIe COOBITHS (MCXOIBI).
BeposiTHOCTB ciTy4aiiHOTO COOBITHSL.
BeposiTHOCTH COOBITHIA B OTIBITAX

C pPaBHOBO3MO>KHBIMHU
AJIIEMEHTapHBIMU COOBITUSIMHU.
[IpakTrueckas paborta

COOBITHSI B OITMCAHHOM CITy4aiiHOM
OIIBITE.

@®opMyJIHPOBATH YCIIOBUS IPOBEICHUS
CJIy4alHOIO OIBITA.

Haxoautb BeposSTHOCTH COOBITUI

B OIBITaX C PABHOBO3MOKHBIMH
UCXOIAMH.

MoaeaupoBarb ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
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UCXOJIaMH B XO7I€ MPAKTUIECKOU
paboThI

Omnepanuu Hajx COOBITUSIMH,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedycHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Jnarpammel Dunepa. Dopmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoab3oBaTh 1uarpaMmbl Jitiiepa
U CJIOBECHOE OIMCAaHUE COOBITUI
U1t QOPMYITUPOBKH U U300PKESHHUSI

00bEIMHEHUS U MEPECCUCHUST COOBITUM.

Pematsb 3agaum ¢ UCIOIb30BaHUEM
(bopMyIIbI CIIOKEHUS BEPOSITHOCTEN

Y cI10BHAsI BEPOSITHOCTS,
JIEPEBO CITYYaitHOTO OTIBITA,
dbopmyIia mogHOM
BEPOSITHOCTH

1 HE3aBUCUMOCTH COOBITUI

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

Pematsb 3agaum Ha HaX0XKJICHUE
BEPOSTHOCTEU COOBITHH, B TOM YHCIIE
YCJIOBHBIX C MIOMOIIBIO JIEpeBa
CIIy4allHOTO OTBITA.

Omnpenensitb HE3aBUCUMOCTb COOBITHIA
1o ¢hopmyJie U 1Mo OpraHu3aluu
CIIy4allHOTO OTbITA

DneMeHTbl KOMOUHATOPUKHU

KomOunaropHoe mpaBuio
ymMHOXkeHus. [lepectaHoBku

u ¢akropuan. Yucio couetaHui.
Tpeyronbauk [lackans. ®opmyna
o6unoma HeroTona

Hcnoab30BaTh PaBUIO YMHOKEHUS
JUIS IEPEUNCIICHUS COOBITHI

B CJIy4allHOM OIIBITE.

IMoab3oBaTbest hopmyroit

Y TpeyrojabHuKoM [lackans

JUIS1 OTIPENIEIICHUS] YNCIIa COYETAHU N

Cepuu nocieq0BaTeIbHBIX
HCIIbITAHUI

bunapHbIil CitydaliHBIN OIIBIT
(ucnpITaHuE), ycrex U Heyava.
He3saBucumele ucnsitanus. Cepus
HE3aBHCUMBIX UCIIBITAHUM J10 IEPBOTO

Pa30uBaTh CI10KHbBIE DKCIIEPUMEHTHI
Ha OT/ICJIbHBIC UCTIIBITAHUSI.
OcBauBaTh NOHSITUS: UCTIBITAHUE,
cepusi HE3aBUCUMBIX HCTIBITAHUN.
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ycnexa. Cepus He3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas padora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTH NpUMeEpPHbI CEPUI
HE3aBUCHMBIX UCIIBITAHUMN.
Pemarsb 3agaum Ha MOMCK
BEPOSITHOCTEW COOBITUI B CEpUU
WCIIBITAHUM JI0 TIEPBOrO ycrexa

Y B CEpUSIX UCIIBITAHUN bepHyIu.
HN3yuaTthb B X0/1€ IPAKTHYECKOM
PadoThI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIUIl BEPOSITHOCTH
COOBITHH B CEPUSIX HE3aBUCHUMBIX
VICIIBITAaHUU

CityyaiiHbl€ BEJTUYUHBI
U pacnpeneneHus

CnyyaiiHas BETMYMHA.
Pacnpenenenne BeposiTHOCTEN.
Huarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC Cﬂy‘{aﬁHLIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHSA: CIIydaitHas
BEJIMYMHA, paclpeeseHue, Tadnuia
pacmpeenieHus, 1uarpaMma
pacrnpeneseHusl.

IpuBoauTHL IPpUMEPHI
pacnpeaeneHuii, B TOM YHCIIE
T€OMETPUYECKOTI0 U OMHOMHUAIBHOTO.
CpaBHMBATB pacnpeielIeHus
CIIyYalHBIX BEJIMYUH

HaxoanThb 3HaAYCHUS CYMMBI

H IIPOU3BCACHUA CJ'Iy‘—IElfIHI;IX BCIINYHH.

CTpouTthb U pacno3HaBaTh
reOMETPUYECKOE U OMHOMUAILHOE
pacnpeneneHue
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[ToBTOpEeHME, 0000IIECHNE, 5 OmnucarenbHast CTATUCTHKA. IHoBTOPATH N3y4YEHHOE
cucTeMaTHu3alus 3HAaHUM CityyaifHbI€ OTIBITHI U BEPOSATHOCTH Y BBICTPAUBATh CUCTEMY 3HAHUU
CIy4JaitHeIX coObITHH. OTniepanuu Hal
COOBITUSIMH. DJIEMEHTHI
KOMOWHATOPUKHU, CEPUU HE3aBUCUMBIX
ACHIBITAaHUHN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME
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11 KUIIACC
HanmenoBanue paznena  |KonamuecTBo OCHOBHOE COZIEpIKAHNE OCHOBHBIE BU/IBI IEATEIIBHOCTH
(TembI) Kypca 4acoB 00yyJaromuxcs
MaremaTu4eckoe 0KHIaHNE 4 [Tpumepsl IpUMEHEHUS OcBauBaTh NOHIATHE MATEMATUYECKOTO

CIIy4ailHOM BEJIMYUHBI

MaTeMaTUYECKOr0 OKUaHUS
(cTpaxoBaHUe, JIOTEpES ).
MareMaTtnyeckoe OKuJaHUuEe CyMMBbI
CIIyYalHBbIX BEJIUYHUH.
MareMaTtrnyeckoe 0KHIaHNe
r€OMETPUYECKOT0 U OMHOMHAIIBHOTO
pacnpeaeneHui

0KHJIaHUS.
IIpuBoauTh 1 00CYKAATH TPUMEPEI
IPUMEHEHUSI MATEMATUYECKOTrO
oXxuaaHus. Beraucnsars
MaTEMaTUYECKOE OKUJIaHNE.
Hcnoab3oBath NoHsTHE
MaTEMaTUYECKOT0 0’KUJIaHUS U €r0
CBOWCTBA MPU PEIICHUHU 3aa4.
HaxoauTs 110 u3BeCTHRIM (popMyiam
MaTEMaTUYECKOE 0KUJIaHUE CYMMBI
CJIy4YalHBIX BEJIMYMH.

HaxoauTsb 110 u3BecTHBIM (hopmyiaM
MaTEeMaTUYECKHUE OKUIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUECKOE

¥ OMHOMMAJIHOE paclpeesiCHUs
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Jlucriepcrs U CTaHIapTHOE
OTKJIOHCHHUE CITyYalHOU
BEJINYMHBI

Jlucriepcus 1 CTaHAAPTHOE
OTKJIOHEHUE. Jlucniepcnn
reOMETPUUYECKOTO U OMHOMHAIILHOTO
pacupeneneHusl.

[IpakTnueckas padbora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIHII

OcBauBaTh NOHATUA: TUCTIEPCHS,
CTaH/IapTHOE OTKJIOHEHUE CIy4YailHOU
BEJIMYMHBI.

Haxoaurs aucnepcuto

10 pacIpeeICHUIO.

Haxoautp 110 u3BeCTHBIM (hopmynam
JUCIIEPCUIO TEOMETPUUYECKOTO

Y OMHOMHAJIBHOTO PACTIPEIEIICHHS,

B TOM YHCJIE B XOJI¢ TPAKTHIECKON
paboOThI C UCTIOIB30BAHUEM
3JIEKTPOHHBIX TaOJIHI]

3aK0H OOJIBIIINX YHUCEJT

3akoH OosblIKX yncesn. BeiOoOpouHbIii
METOJ UCCIIEAOBAHUN.

[IpakTuueckas padbora

C UCTOJIb30BaHNEM DJIEKTPOHHBIX
Ta0JIHIIL

3HAKOMHUTBCH C BHIOOPOYHBIM METOJIOM
UCCJIEIOBAHUS COBOKYITHOCTH JAHHBIX.
N3yuath B X07€ MPAKTUIECKON pabOThHI
C UCIOJIb30BAaHUEM IIEKTPOHHBIX
Ta0JIMI] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIEA0BaHU

HenpepriBHbIE cilyyaliHble
BEJIMYUHBI (pacrpeeieHus )

[Ipumepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYUH. QyHKIUS TUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeeNieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENTPEPBIBHAS
CillydaiiHasi BeJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INTOTHOCTH
BEPOSTHOCTH.

IIpuBOAUTE NIPUMEPHI HENPEPHIBHBIX
CIIy4alHbIX BEJINYMH.
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HaxoauTb BeposITHOCTH COOBITUI
10 IaHHOU (DYHKIIUU IJIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOT'O PACTIPEAECICHUS

HopwmansHoe pactipenencHue 2 3amaun, MpUBOIAIINE K HOpMaTbHOMY | OcBaMBaTh MOHATHS: HOPMAaJIbHOE
pacnpenenenno. OyHKIHS pacnpeseneHue.
IUIOTHOCTHU ¥ CBOMCTBA HOPMAJIbHOT'O Bb11e/1Th 110 ONTUCAHUIO CITyYaiHbIC
pacmpeeeHus. BEJIMUMHBI, pacpeeEHHbIC
[IpakTnueckas pabora 10 HOPMAJIBHOMY 3aKOHY.
C UCIOJIb30BAHUEM 3JIEKTPOHHBIX IIpuBoauTHL NpPUMeEPHI 33124,
TaOIUIY IPUBOJAIIMX K HOPMAJIbHOMY
pacopeaeneHnto. HaxoauTe ynuciioBbie
XapaKTePUCTUKN HOPMAJILHOTO
pacmpeseNieHus 0 U3BECTHBIM
dbopmynam.
Pemathb 3a71a4u, CBI3aHHBIC
C MPUMEHEHHEM CBOICTB HOPMaJIbHOTO
pacnpeaeneHuii, B TOM YHCIIE
C UCTOJIb30BaHNEM DJICKTPOHHBIX
TaOIUIL
[ToBTOpEHue, 006001IeHNE 19 [IpeacraBienuie JaHHBIX C TOMOIIbIO [ToBTOPATH M3yYEHHOE U BBICTPAUBATH

U CUCTEeMAaTH3alusl 3HaHUMN

Ta0JIMIl U JUarpaMm, onucaTeabHas
CTaTHUCTHUKA, OIBITHI

C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUAMH,
BBIUMCJICHUE BEPOSTHOCTEN COOBITUI

CHUCTEMY 3HAaHUU
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C MpUMEeHEeHHEM (HopMyIT

U rpaMuecKuX METO0B
(koopJIMHATHAs TIpsiMasi, IEPEBO,
nuarpamma Jiiniepa), ciiydaiiHbie
BEJINYMHBI U PaCIpEACIICHUS,
MAaTEMaTUYECKOE OKUIAHNE
CIIy4alHOM BEJIUYUHBI

OBIIEE KOJIMYECTBO
JACOB I1O ITPOTPAMME
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