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@enepanbHas pabouasi mporpamMma Mo ydeOHOMYy mpeamery «Marematuka»
(6a3oBBIN ypoBeHB) (MpeameTHas o6macTh «MaTemaTuka U HHPOPMATHKA) BKIIOYACT
MOSICHUTENBHYIO 3aIIUCKY, COJIepKAaHUE O0YyUEHHUS], INTAHUPYEMbIE PE3YJIbTaThl OCBOCHHUSI
IPOrpaMMBbl [0 MATEMATUKE, TEMATUYECKOE TIIIAHUPOBAHHUE.

[TosicHuTENbHAS 3aIIMCKA OTPAXKAeT OOIIME LENH U 337a4ld U3YYCHHUS] MATEMATHKH,
XapaKTEPUCTUKY ICUXOJOTHYECKUX MPEANOCHUIOK K €€ H3yYEHHIO O0YyYarolMMUCH,
MECTO B CTPYKType Y4eOHOTo IUIaHa, a TaKkKe MOAXOAbl K OTOOpYy COIepKaHMUS,
K OIIPENEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Copepxanne  OOy4deHHs] pPacKphIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npearaTcs A 00A3aTeIbHOTO M3y4YeHHUs B KaXK/IOM KJlacce Ha YPOBHE CPEIHEro
oO1rero oOGpazoBaHMs.

[InanupyemMble pe3ysbTaTbl OCBOCHHSI MPOrpaMMbl MO MaTeMaTHKE BKIHOYAIOT
JUYHOCTHBIE, METAIllPpEAMETHBIE pPE3YyJIbTaThl 3a BECh MEpPUOJ OOYyYEHHs Ha YpPOBHE
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 TPAAMIMN 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 OoOpa3oBaHME JOHKHO, B YAaCTHOCTU, MPETOCTABIISITH
KOKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMaTHUYECKUX 3HAHUH,
HEOOXOMMOro JUIsl JalbHEWIEeH yCIeHol kU3 B obiecTBe. IMeHHO Ha pelnieHue
ATOM 3a/layy HaIleJIeHa MPOoTrpaMmMa Mo MaTeMaTuke 0a30BOT0 YPOBHHI.

B snoxy mmdposoii Tpanchopmaimu Bcex cdep UeTOBEUECKON EATETLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boii
MaTEeMaTUYECKON TOJITOTOBKHU. YK€ B IIIKOJIE MAaTEMAaTHKA CITY>KUT OTIOPHBIM MPEIMETOM
JUIST WU3y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKWU3HM TIOCJI€ TIIKOJIBI peaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT MOTHOICHHON
0a3oBoii 00IIe00pPa30BaATEIBHOM TOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHH PacTEéT YHUCJIO CIEIHATBHOCTEH, CBSI3aHHBIX
C HETMOCPEICTBEHHBIM MPUMEHEHHEM MAaTEMAaTHKH: U B c(hepe SKOHOMUKH, U B OU3HECE,
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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[IpakTHyeckasl MOJE3HOCTh MaTEMATHKU OOYCIOBJIEHA TEM, YTO €€ MpeaMEeTOM
SBIISIOTCSA (PyHIaMEHTaIbHBIC CTPYKTYPhI HAIIETO MHpA: MIPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIC OTHOIIEHUS OT IMPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM
OMBITE, O JOCTAaTOYHO CJIOXKHBIX, HEOOXOOUMBIX I pAa3BUTHUA HAyYHBIX U
TEXHOJOTHYECKUX WAeH. be3 KOHKPETHBIX MaTeMaTH4YeCKUX 3HAHUW 3aTpyIHEHO
MOHMMAaHUE TPHWHIUIIOB YCTPOMCTBA M WCIOJB30BAHMS COBPEMEHHOW TEXHUKH,
BOCHIPUATHE W UHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, SKOHOMHYECKOM,
noauTH4eckod  mHpopmamuu, ManmodPQPEeKTHBHA  TOBCETHEBHAS  IMpaKTHYECKas
nesTenbHOCTh. KaxmoMy 4enoBeKy B CBOCH JKHU3HU MPUXOAUTCS BBITIOTHATH TOCTATOYHO
CJIOHBIE pACUEThl U COCTABIIATh HECIIOKHBIC aJITOPUTMBI, HAXOJAUTHh HYXKHbIE (hOPMYJIbI
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 TOHHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OmHOBpPEMEHHO € pacuiupeHreM cep MpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
obmiectBe BcE Ooyiee BaXKHBIM CTAHOBUTCS MAaT€MaTHYECKUH CTWJIb MBIIIJICHHUS,
MPOSIBJISIIONIMICS B ONpENeNEHHBIX 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, KiIaccuuKaius u cucremarusanusi, abcrparupoanue U aHayiorusi. OOBEKThI
MaTEeMaTHUECKUX YMO3AKJIIOUEeHWH, TpaBWIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOCHUM,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopmyapoBaTh, 0OOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTHYECKOe 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 o0ydeHus matematuke B 10—11 kimaccax Ha 0GazoBoM
YPOBHE SIBJISIFOTCS:

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

NOJBEJCHUE OOydyaroluxcs 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,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHHUM, KPUTUYHOCTHA MBIILICHUS,
MHTEpeca K M3YYEHHUIO MAaTEMAaTUKH;

¢opmupoBanrne (GYHKIIMOHATBHOW MaTEMaTHUYECKOW TPaAaMOTHOCTH: YMEHHS
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 JIMHUSAMHU cojaepkanus matematnku B 10-11 kmaccax SIBASIOTCS:
«Yucna u BeUUCICHUD», «ANredpa» («Anredpanueckue BBIPAKEHUS», « YpaBHEHUS U
HEpaBEeHCTBa»), «Hauana MaremaTrueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
burypsl U ux cBoWcTBa», «M3MepeHrne reoMeTpUuecKuX BEIMUYUHY), «BepoaTHOCTh U
CTaTUCTUKa». J[aHHbIE JTUHUHM Pa3BUBAIOTCS TMapaieIbHO, KaXaas B COOTBETCTBUU
C COOCTBEHHOM JIOTHMKOM, OJHAKO HE HE3aBHUCHMO OJIHA OT JIPYTOii, & B TECHOM KOHTaKTe
u B3auMonerictBuu. Kpome »Toro, mx oOBEAMHSIET JIOTHYECKas COCTABJISIONIAS,
TPaIUIIMOHHO MPUCYIIAs MATEeMAaTUKE U TIPOHU3BIBAIOIIAS BCE MAaTEMAaTHUYECKHUE KYPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BlaJICHUE
METOJIJaMHU JI0Ka3aTeIbCTB, aJTOPUTMaMU PEIICHUS 3adad, yMEHue (QOopMyIHUpOBaTH
OTIpE/ENICHUsI, aKCHMOMBI W TEOPEMbI, TPUMEHATh WX, NPOBOAUTH JOKa3aTeIbHBIC
pacCyXJeHHS B XOJ€ pPEIICHUS 3aJauy» OTHOCHUTCS KO BCeM Yy4eOHBIM Kypcam, a
dbopMUpOBaHNE JIOTUYECKUX YMEHHUU pacmpenessieTcss M0 BCEM TrojaM OOydeHUs
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®I'OC COO Marematuka siBisieTcsl 00A3aTENbHBIM TPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo maremartuke npeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaThka» B paMKaxX TpEX y4eOHBIX KypCOB:
«AnreOpa ¥ Hauajga MaTeMaTHdyeckoro aHamuza», «['eomerpusi», «BeposTHOCTH U
cratuctukay. dopMupoBaHUe JIOTHYECKUX YMEHHUI OCYIIECTBISIETCS Ha MPOTSHKEHUU
BCEX JIeT OOy4YeHHs] Ha ypOBHE CpedHero oOiiero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKU
BKJIIOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYpPCOB.

Ob11ee yuCIo YacoB, pEeKOMEHI0BAHHBIX ISl U3ydYeHus MateMatuku — 340 gacos:
B 10 xmacce — 170 gacoB (5 wacoB B Hememo), B 11 kmacce — 170 gacoB (5 uacos
B HEJICIIO).



denepanbHas padbodas mporpamma | Maremaruka. 10—11 kimaccsr (6a30BBIi ypOBEHB)

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMDbI
ITO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O 06IH€FO 06p330BaHHSI HaIIpaBJICHO
Ha JOCTHXXCHHC 06yan0HlHMHCH JJMIYHOCTHBIX, MCTAIIPCAMCTHBLIX H IMPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YIILTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynprare mzydeHus MaTreMaTHKH HAa YPOBHE CpEIHEro oOIero oopa3oBaHUS
y oOy4aromierocst 0yayT choOpMHUpPOBAHBI CIASAYIOITHE TUUYHOCTHBIC PE3yJIbTAThI:

1) rpakIaHCKOTro BOCIIUTAHMSA:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3UIIMKA OOYyYaroIIerocss Kak aKTHBHOTO H
OTBETCTBCHHOTO YJICHA POCCHMCKOIO OOINECTBa, MPEICTABICHUE O MaTeMAaTHYCCKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYP, SIBJICHUH, IPOIEAYP TPasKIaHCKOTO
ob1ecTBa (BBIOOPHI, OIPOCHI M JIPYroe), YMEHHUE B3aUMOJICHCTBOBATh C COIMAILHBIMHU
UHCTUTYTAaMHU B COOTBETCTBHHU C MX (PYHKIUAMH M Ha3HAYCHUEM;

2) MaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPAXKIAHCKOHW HWACHTUYHOCTH,  YBaKCHUS
K IPOLUUIOMY W HACTOSIIEMY POCCUUCKOM MATEMaTHUKH, LEHHOCTHOE 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
BKJIaJ[a B IOCTPOCHHE YCTOWYUBOTO Oy IyILIEro;

4) 3cTeTHYEeCKOT0 BOCIIUTAHUS:

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

5) ¢pu3nyeckoro BOCHUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpPecax
3I0pOBOTO0 M 0€30MacHOro ooOpas3a >KW3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryisipHas pu3nyeckasi akTUBHOCTb), (PU3UUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSIX
CIIOPTUBHO-03I0POBUTEIIbHOMN JAEATEIBHOCTHIO;

6) TPya0BOr0 BOCTIMTAHUA:
TOTOBHOCTh K TPY/AY, OCO3HAaHHE IIEHHOCTH TPYIOIIOOUS, HHTEPEC K Pa3InIHbIM
chepam npodecCHOHATBHON JEATETbHOCTH, CBA3AaHHBIM C MaTeMaTUKON U e
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NPUJIOKEHUSIMA, YMEHHUE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyayield mnpodeccuun
U pPEaM30BBIBaTh COOCTBEHHBIC J>KM3HEHHBIC IIJIaHBI, TOTOBHOCTh W CIIOCOOHOCTH
K MaTeMaTH4eCKOMY 0Opa30BaHHMIO M CaMOOOPa30BAaHUIO HA MPOTSHKCHUH BCEH JKHM3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUH MPAKTHUECKUX 3a7ad MAaTeMaTHIECKON
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHNE BIUSHUS COIMATBHO-
YKOHOMHYECKHUX MPOIIECCOB HAa COCTOSTHUE MMPUPOIHON U COIUATBHOMN CPEIIbl, 0CO3HAHNE
r100aTpbHOTO  XapakTepa JKOJIOTHMYECKUX TpoOJieM, OpHCHTAlHUs 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 TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKHU, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cepbl YeIOBEUECKON AESITEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
IUBWIM3AIMM, OBJIAJEHUE SA3BIKOM MAaT€MaTUKU M MaTeMaTU4YeCKOW KyJIbTypou
KaK CpEICTBOM  TNO3HAaHHWA MHpPA, T[OTOBHOCTh  OCYIIECTBIATH  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
JUTst 0000IIIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a;

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

BBISIBJISIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOPEYUMS
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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MIPOBOJIUTH CaMOCTOSTEIBLHO JIOKA3aTeILCTBA MATEMATHYCCKUX YTBEPIKICHUMA
(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€ pPa3BUTHUE IIPOLIECCA, a TAaKXKE BBIJBUTAThH
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 PA3JIMYHBIX 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 CPOPMYIUPOBAHHBIM
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,
poOJieMbl, pelaeMoi 3a/1adu, BBHICKA3bIBAaTh HJCH, HAIllCJICHHBIC Ha MOUCK pPEeIICHUS,
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 YHUBepPCAJIbHbIE 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(OpPMALIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

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

MPEABUACTh TPYIHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH IPH PCEIICHWW 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 UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYAILHON pabOThI
Opy  pEelIeHHH Yy4eOHBbIX 3a7ay, MNPUHUMATh IIeJIb COBMECTHOW JEeSTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, paclpefeisaTh BUIbI padoT,
JIOTOBApUBATHCA, OOCYXJaTh MPOIECC U pe3yldbTaT padboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢Gopmax 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 BKJIaJa B OOIIHIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMO/ICHCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTWKe Ha 0a30BOM
YpOBHE Ha YpOBHE CpeJIHEro 0011ero o0pa3oBaHus MPECTaBIEHBI 110 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»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHaU3a» SABJISIETCS OJHUM
U3 HauOoJiee 3HAYMMBIX B MporpaMme CpeAaHero o6iiero oOpa3oBaHMs, MOCKOJbKY,
C OJHOW CTOPOHBI, OH 00ECIEYMBACT WHCTPYMEHTAJIbHYIO 0a3y ANl U3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYroil CTOPOHBI, (OPMUPYET JIOTHMUECKOE
U a0CTpaKkTHOE MBIIUICHHE OOYYalolIMXCsl Ha YpPOBHE, HEOOXOJAMMOM ISl OCBOCHUS
y4eOHBIX KypcOB MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTU. B pamkax
yueOHOro Kypca «Ainrebpa M Hayajla MaTeMaTUYECKOro aHaiu3a» oOydaroluecs
OBJIaJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpasi pOopMyJIMpyeT CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl ¥ Hauajl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBAET OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3MKH, XUMHH, OWOJOTUH, TOHHUMAHHUS
OCHOBHBIX  TEHJCHLIMA JKOHOMUKM M  OOILIECTBEHHOW  KU3HHU, IO3BOJIAET
OpUEHTHPOBATbCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XKM3HH. B TOXe Bpemsi OBJlaJieHUE
a0CTpaKTHBIMU U JIOTMYECKU CTPOIMMU MaTEeMaTHUYECKUMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHS,
UCIIOJIb30BaTh O00OOIIEHWE M KOHKPETH3allMio, a0CTparupoBaHUE U AaHAJIOTHIO,
(opMupyeT KpeaTUBHOE U KPUTUYECKOE MbILIUIEHHE. B X0/1e n3yuenus anreOpbl 1 Havas

MaTeMaTUYECKOT0 aHaJIN3a Ha YPOBHE CPEITHEro O0IIero oopa3oBaHusi 00yJaroniuecs
MOJIYYAarOT HOBBIA ONBIT PELICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOCHUS

MaTEMaTUYECKUX MOJIeJIeH pealbHbIX CUTYallMi U UHTEPHPETALUU MOTYyYEHHbIX
pEelIeHH, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HayKe 1 B UCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMATHYECKUMH OTKPBITHSIMU M X aBTOPaMH.

VYyeOHbll Kypc anredpbl 1 Havyajl MaTEMaTHYECKOTo aHaiu3a o0Jaaaet
3HAYUTEIBHBIM BOCIIUTATEIBHBIM IMOTEHIMAJIOM, KOTOPBIM peaqu3yeTcsl KaK 4epe3
y4eOHbII MaTepHall, CIoCOOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U 4epes3 crnenudpuky ydeOHOM AesTeIbHOCTH, TPEOYIoIed caMOCTOsITEIbHOCTH,
AKKYpaTHOCTH, IPOAOJKUTEIBHON KOHIIEHTPAl BHUMAHUS U OTBETCTBEHHOCTHU

3a MOJIYYEHHBIN pe3yJIbTaT.

B ocHoBe Meronuku oOydeHus ainreOpe M HayalaM MaTeMAaTUYECKOTO aHaiu3a
JICKUT JIEATEIbHOCTHBIA MPUHIUIT 00YYESHUSI.

B cTpykType nporpammsl no anreOpe 1 HayaiaMm aHalIu3a BBIACTSIOTCS CIIEIyIOIINe
coJiepKaTelIbHO-MeToAuYecKre JUHUKM: «Yucna W BeUUCIHEHUs», «DyHKIMM U
rpadukm», «YpaBHEHHS M HeEpaBeHCTBa», «Hauama maTeMaTHyecKoro aHaiu3ay,
«MHoOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOJUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JBYX JIeT OOy4YeHHsl Ha YpOBHE CpEIHEro oOIero
o0pa30BaHMsl, €CTECTBEHHO JOMOIHSIS APYT Apyra U MOCTETNIEHHO HACHIIASCh HOBBIMU
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TEMaMH U paszenaMu. J[aHHbI y4eOHBI KypcC SIBISE€TCS MHTETPATUBHBIM, IOCKOJBKY
o0benuHsAET B ce0e COAEepKaHUE HECKOJIbKMX MaTeMaTH4EeCKUX AMCLUIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMAaTHYECKUIM aHAIIU3, TEOPUs MHOXKECTB U Apyrue. [Io mepe toro
KaK oOydJarolmuecs OBIaJEeBAlOT BcE OoJjiee MIUPOKUM MaTEeMaTHYECKUM allaparom,
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.

CopnepxarenpHo-MeTOAMYECKass JIMHUAA «YHClIa W BBIYKCICHUS» 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. [lomydueHHbIe yMEeHHUs UCHIONB3YIOTCS PU UCCIIEA0BAHUN (PYHKIIUIA
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€ PABEHCTB U HEPABEHCTB. Anredpa npejyiaraer
3 peKTUBHBIE HHCTPYMEHTHI 1JIsl peILICHHsI MPAKTUYECKHUX U €CTECTBEHHO-HAYYHbIX 337134,
HAIJIAHO IEMOHCTPUPYET CBOU BO3BMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToAMYecKass JUHUSA  «DyHKIMM U TpaduKu»  TECHO
HeperyieTaeTCs ¢ PYTUMH JIMHUSMHU y4eOHOTrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATEIIBHOCTh  M3Y4Y€HHs  marepuana. l3yueHume  CTeneHHOW,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, WX CBOWCTB 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 pelIEHUEM YpaBHEHHI U HepaBeHCTB. [Ipu 3ToM 00JbII0€ BHUMAHUE YAEISIETCS
(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
CYLECTBEHHO PAaCUIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK W MPUKIATHBIX 3ajad,
JOCTYITHBIX OOYYaroIIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXHOCTh MCCIIEIOBATh 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 MOJENIEH peallbHbIX CUTyal[ud, HAXOXACHUS HAWIYyYIlIero peueHus
B NPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-3KOHOMUYECKHX, 3aJadyax.3HaKOMCTBO
C OCHOBAMHM MAaTE€MAaTHYECKOTO0 aHajiu3a CIOCOOCTBYET pPa3BUTHIO a0CTPaKTHOIO,
(OpPMAJIBHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILUIEHUS, (OPMUPOBAHUIO YMEHUU
pacno3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMATHKU B HAyKe, TEXHUKE M UCKYCCTBE.
OOyyaroiuecs y3HalOT O BBIJAIOIIUXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJE 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
YHUBEPCAIbHBIA S3bIK, OOBEAUHSIOMINN BCE pa3/iesibl MAaTEMAaTUKU U €€ MPUIIOKEHUH,
OHM CBSI3BIBAIOT Pa3Hble MaTEMaTUYECKHUE IUCLUUILIMHBI B eauHoe Ienoe. [loatomy
Ba)KHO JIaTh BO3MOKHOCTh 00yYaroleMycsi IOHUMATh TEOPETUKO-MHOXECTBEHHBIN SI3bIK
COBPEMEHHOW MAaTeMaTUKHU U UCIOJb30BaTh €r0 JJIsl BEIPAXKEHUSI CBOMX MBICIIEH.

B yue6HOM Kypce «Anredpa U Havajla MaTeMaTUYeCKOro aHaJIn3ay MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTeMAaTHYECKOT0 MOJEIUPOBAHUSA, KOTOPbIE MPU3BaHbI CPOPMUPOBATH
HABBIKM MOCTPOEHHUSI MOJIeJIeH pealbHBbIX CUTyallud, HCCIEAOBAHUS 3TUX MOeNen
C TMOMOUIBIO ammapaTta ajreOpbl M MaTeMaTHYEeCKOTO aHaiu3a M HHTEepIpeTaruu
MOJIYYCHHBIX pe3ynbTaToB. Takue 3amaHusi BIUIETEHbl B KaXIbli U3 pa3/iesioB
pPOrpamMMbl, MOCKOJBKY BECh Marepuaid Yy4yeOHOro Kypca UIMPOKO MCIOJIb3YEeTCs
JUISL pelieHus TpUKIaAHbIX 3anad. [Ipu pelleHuu peanbHbIX MNPAKTHYECKUX 3adad
oOy4aroniecs: pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIHOJIb30BaTh aAHAJOTUI0, 0000IATh U  KOHKPETU3UPOBATh
npoOiemy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIATHBIX 33]1a4
OpraHu3yeTcsi B MPOIECCe M3YUYEHHUs BCEX TeM Yy4yeOHOro kypca «Amnredbpa U Hauaia
MaTEMaTUYECKOrO aHATTU3ay.

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 OBYUEHUSA

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, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranpaptHas (opma 3amucu JAEMCTBUTEIBHOTO
yucna. Hcnonp3oBaHue mnoaxonsimiel ¢GopMbl  3amucU  JEHCTBUTEIBHBIX  UHCEI
JUISL PELICHUS IPAKTUYECKHUX 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 TOXKAECTBEHHBIE MPEOOPA30BAHMS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, perieHne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a]1a4
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. CoiicTBa 1 rpaduk KOpHS N-O¥ CTETEHHU.

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

Hauyaja MmaTeMaTHYeCKOro aHaJIM3a
ITocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHMs MOCIEI0BaTEIbHOCTEH. MOHOTOHHEIE
TIOCJIEAOBATCILHOCTH.
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Apudmernueckass W TeOMETpUYEeCKas TMporpeccuu. beckoHedHo yObIBaromias
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUYECKON
nporpeccun. opmyia CI0KHBIX MPOIIEHTOB. VIcIonb30BaHne MPOTrPECCUH ISl PEIICHUs
peaNbHBIX 3a]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, 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 TTOKa3aTenaeM. CBOWCTBA CTENCHU.
Jlorapudm uncna. Jlecatuunblie U HaTypajibHbIC JOTapU(pMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBanrie  BBIp@KEHHM, COAEpXKaIIMX CTENEHHM C  pallOHAIbHBIM
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 3374 U3 Pa3IMUHbIX 00JacTel HAyKH U peaibHOM KU3HU.

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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[IpousBoaHbIe 31eMeHTapHBIX QYHKIHI. DOpMyITbl HAX0XKISHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIHI.

[IpumeHeHne TPOW3BOJHOM K HCCIEAOBAHWIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoskaeHne HanOobIIero 1 HANMEHBIIETO 3HAaYeHHST (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne Mporu3BOIHOM 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 xonity oOyuenus B 10 kiacce o0yqaroniuiicss MOJIy4YHUT CICTYIONINE MPEIMETHBIC
pE3yNbTATHI:

Yucjia v BIYUCTEHUS

OTIEpUPOBATH MOHATHAMU: PANIMOHATBHOE U JCHCTBUTEIIHHOE 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 JIEUCTBUTEIBLHOTO YHCIA, KOPEHb HATypajdbHON CTEMEHH, HCIOJIb30BaTh
MOIXOIAIIYI0 (JOPMY 3aIMCH TCUCTBUTEIBHBIX YUCET JIJISl PEHICHUS IPAKTUYECKUX 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 IMOHATHUSIMU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIBHOE, WPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BBINIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBITIOJHATh  MpeoOpa3oBaHUs ILENbIX, PAUUOHATBHBIX M  HPPaLMOHAIBHBIX
BBIPDQKEHUN W PEIIaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX U HPPalMOHAIBHBIX
YPAaBHEHHUU 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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DOyHKUMU U TPAPUKHU:

ONEpUPOBATh MOHATHAMM: (YHKUUSA, CIOCOOBI 3adaHus (QYHKIUH, 001acTb
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 JTHHEHHOW (YHKIMHM, KBagpaTUIHOW (QyHKIHUH,
CTETICHHOU (PYHKIIHH C LEJIbIM [TOKa3aTeseM;

HCTIONB30BaTh Tpaduku GYHKIMN JJIs1 KCCIIEI0BaHUs MPOIECCOB U 3aBUCUMOCTEMN
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;

OTepUPOBAThH MOHATUSAMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUYECKas MPOTPECCus,
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, TOKA3ATEIbCTBO.

K xoniry oOyuenus B 11 kiacce 00y4aroniuiicss MOJIyYHUT CICTYIOIINE MPEIMETHBIC
PE3YIIbTATHI:

YucJa v BbIYHCITCHUA:

ONEPUPOBATH MOHATHUSIMHU: HATYPAIBHOE, LIEJIOE YHUCIIO, UCIOJIb30BaTh MPU3HAKU
JICJIMMOCTH 1EJIBIX YHCEJN, PA3JIOKEHUE YKMCIAa HAa MPOCTHIC MHOXUTEIU JJI PEIICHUS
3aj1a4;

OIEPUPOBATH MTOHITHUEM: CTEIICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JECITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSATh CBOWCTBA CTEMEHU ISl MPeOoOpa3oBaHUsSI BHIPAKECHUI, 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 YpaBHEHUM U HEPABEHCTB;

HaXOJUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSMU: CHUCTEMA JIMHEHHBIX 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
MOJIEJIH C UCIIOJIb30BAaHUEM amIapara ajreOphl.

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  MOHATHSAMH: TpaduKU  IOKa3aTeNbHOM, JIOrapupMUUYECKOU
U TPUTOHOMETPUYECKHX (YHKUUH, M300pakaTh MX HAa KOOPAMHATHOW IJIOCKOCTH U
VCIIOJIb30BaTh JUIs PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpaUKU JUHEHHBIX YypaBHEHHM
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 TPAdUKOB;

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

OTIepUPOBATH OHITHIMU: TIEPBOOOpa3HAs M HHTETPAI, TOHUMATh T€OMETPHUIECKHUI
1 (PU3UYECKUIN CMBICII MHTETpasia;

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

pemarpe MNPUKIAJHBIE 3aJa4d, B TOM YHCJIE COLHAIbHO-3KOHOMHUYECKOTO H
bu3nyeCcKOro xapakTepa, CpeCcTBaMH MaTEMaTHYECKOTO aHAIH3a.
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10 KJIACC
HaunmenoBanue paznena  [KonnyecTBo OcHOBHOE cofiepKaHue OcHOBHBIE BU/IbI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yYaroIIMXCs
MHOkeCTBa pallMOHATBHBIX 14 MHOXECTBO, OTIEpAITHH Hcnoab30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonansHpie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHubie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
Apudmerrnueckue onepanuu

C palMOHaJIbLHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npodeit u
MPOIICHTOB JJIsI PEIICHUS MPUKITIAIHBIX
3a71a4 U3 Pa3IM4YHbIX OTpaciiel 3HAHUU
Y PEaIbHOM KU3HU.

JlencTBUTENBHBIE YUCIIA.
PartmonanpHbie ¥ MppallMOHAJIBHbBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYUCIICHHUS, TTPaBUIa
OKpYTJICHHUSI, IPUKUJKA U OLICHKA
pe3yJbTaTa BhIYUCICHU.

MHOKECTBEHHBIN amnmapar

IUTS1 OTIMCAHUS X0/1a PEIICHUS
MaTeMaTUYECKUX 3a7a4, a TAKKE
pEABHBIX MTPOLIECCOB U SIBJIICHUH,

MIPU PEIICHUU 3a/1a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBarhb NOHATUAMM:
palMOHAIIBHOE YHCIIO, NEWCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAs JPOOb,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinoanaTh apudpmeTndeckue
OTEpaIiy C PAlIMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YUCIIAMU;
MPUOIKEHHBIE BEIYUCIICHMUS,
WCIIOJIB3YS MPaBHUIIA OKPYTIICHHUS.
JeslaTh NPUKHUIKY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
OnepupoBaTthb NOHATUSIMH:
TO/IECTBO, YPAaBHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBaJIOB.
Pemienue nensix u 1poOHO-
paIoHaIbHBIX YPAaBHEHHUH U
HEPABEHCTB

1IEJI0€ ¥ pallMOHAJIBHOE YPAaBHEHMUE,
HEPABEHCTBO.

BuInoJHATH Npeodpa3oBaHus LENBIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemraTe OCHOBHBIE TUIIBI LIEIIBIX
VppalMOHAIbHBIX YPAaBHEHUN U
HEPABEHCTB.

IIpyMeHATH paliMOHAJIbHBIC
YPaBHEHMS U HEPABEHCTBA

JUISL PEIIEHUSI MAaTeMaTHYECKHX 3a7a4
Y 3a]1a4 U3 pa3JInYHbIX 00JacTel HAyKH
Y PEAIbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUU.
B3aumuo obpatHbie pyHkuuu. ['padux
GyHKUIHUU.

OO6acth onpeneneHus: 1 MHOYKECTBO
3HaueHui pyukiuu. Hymm ¢pyHkimu.
[TpoMexxyTKH 3HAKOTIOCTOSIHCTRBA.
YETHblie n HEYETHBIE QYHKITUH.
Crenens ¢ 11ebIM M0Ka3aTeIEM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3aMuCy JEUCTBUTEIBHBIX YUCET

JUIS1 pEILICHUS TPAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OmnepupoBarb NOHATHAMM: QYHKLIUS,
cnocoO0bI 3a1aHus PYHKIMHU, B3AUMHO
oOpatHble QyHKIIUU, 00JIACTh
OnpeaeneHus] 1 MHOKECTBO 3HAUYECHUN
bynkumn, rpaguk GyHKIMH; Y4ETHOCTh
Y HEeUYETHOCTh (PYHKUUU, HYIIH
(GyHKUIHUH, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA.

BbInoJHATH peodpa3oBaHus
CTENEHEN C LIEJIBIM NTOKA3aTEeIIEM.
Hcnonp30BaTh CTaHAAPTHYIO POpMY
3aMKuCcH IEUCTBUTEIILHOTO YHCIIA.
DopMyIMPOBATH

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

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popMysamMu 3aBUCUMOCTH
MEK]ly BEJTMYMHAMU.

Hcnoab3oBaTh HU(pPPOBHIE pecypchl
I TIOCTPOCHUS rpauKoB PyHKIUU

Y N3y4YECHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTENEeHU. [encTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppanmoHaabHbIX YpPaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYeCcKoi ¢popme

Y WJIIOCTPUPOBATH IIPUMEPaMU
CBOMCTBA KOPHSA N-OM CTETIEHU.
BoimosnsaTh npeoOpazoBaHus
HMPPalHOHAIBHBIX BBIPAXKEHUN.
PemiaTb OCHOBHBIE THUIIBI
HMppalMOHAIBHBIX YPABHEHUM

Y HEPABEHCTB.

IIpumeHaTH 1J151 peleHus
Pa3IM4YHbIX 32124 UPPALMOHAIbHbIE
YPABHEHHUS U HEPABEHCTBA.
Ctpontb, YnTATH TpaduK KOPHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypcsbl
JUTSl IOCTPOEHUSI TpauKOB PYHKIUH
Y U3YYECHHUS UX CBOWCTB
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®opmyJIbl TPUTOHOMETPHH. 22 Cunyc, KOCUHYC U TaHT€HC 4yuciioBoro | OnepupoBaTh NOHATHSIMH: CUHYC,
Tpuronomerpuueckue aprymeHTa. ApKCUHYC, apKKOCUHYC KOCUHYC U TAHT'€HC IIPOU3BOJILHOTO
YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb30BaTh 3a1UCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GyHKIIUN 9YMCIOBOTO apryMEHTA. TPUTOHOMETPHUYECKUE (PYHKIIUH.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosiHATH Ipeodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHCHUN
ypaBHEHUN
[TocmenoBarTenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTthb NOHATUSAMMN:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
r€OMETPUYECKasl POTPECCUSL.
Cymma 6eckoHeuHO yObIBaromIei
F€OMETPUUECKOMN ITPOrPECCUU.
dopMyia CIOKHBIX IIPOLEHTOB.
Hcnonp3oBanue nporpeccun

JUISl pELIEHUS PeAJIbHBIX 3a7a4
NPUKJIAJHOTO XapaKTepa

ITOCJIEA0BATEIBHOCTD,
apudmeTnyecKkas u reoMmeTpruuecKas
Mporpeccuu; 0ECKOHEYHO yObIBaOIIAs
reoOMeTpUYECKas POrpeccusi, CyMmma
OCCKOHEUHO yOBIBAIOIICH
F€OMETPUYECKON MPOrPECCUH.
3axaBaTh I10CJIEJOBATEIILHOCTH
Pa3TUYHBIMU CTIOCOOAMH.
IIpumensaTs popmyJry CJI0KHBIX
NPOLEHTOB JIA PelIeHus 3a1a4

W3 peabHOU MPAKTUKH

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBath cBOliCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM
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IJI1 pCIICHW pCaJIbHBIX 3a/1a4
IIPUKIIATHOI'O XapaKTepa

[ToBTOpEHuUe, 00001ICHME, 3 OcCHOBHBIC OHATHS Kypca aJreOpbl IIpuMeHsATHL OCHOBHBIC TIOHSTHS Kypca
CHUCTEMATH3ALHS 3HAHUIN M HayaJ MaTEMAaTUYECKOr0 aHaIn3a anreOpsl ¥ Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JiJIs penieHus 3a1ad
U CUCTEMaTH3alMs 3HAaHUI 13 pEeAIbHOM KU3HU U JPYTUX
MIKOJIbHBIX JUCLIUIUINH
OBILEE KOJIMYECTBO 68
YACOB I10 I[TPOI'PAMME
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11 KJIACC
HanmenoBanue pasnena  |[KonudecTBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB 00yyaroImmuxcs
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM D®opMyJIHPOBATD, 3AIIMCHIBATH

MIOKa3aTEeJIEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

nokasaresieM. CBOICTBa CTENIEHHU.
[TpeoOpa3oBanue BbIpaX)eHHH,

COJIEp KaIlUX pallHOHATIbHBIE CTEIICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPABEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
1 rpaduk

B CUMBOJINYeCKoi opme

1 WIJIIOCTPUPOBATH MPUMeEPaAMH
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUTsl IpeoOpa30BaHUS BRIPAKCHUH.
DopMyJIHUPOBATH

1 WIJIIOCTPUPOBATH rpapuuecKn
CBOMCTBA MOKA3aTeNbHON (QYHKIIUU.
PemiaTb OCHOBHBIE TUIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

Hcnoab3oBath nngposbie pecypcsbl
JUTSl IOCTPOEHUSI TpauKOB PYHKIIUI
Y U3YYECHHUS UX CBOWCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

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

@®opMyJTUPOBATD, 3aNIMCHIBATH

B CUMBOJINYeCKOi popme

Y WIJIIOCTPUPOBATH PUMEPAMU
CBOICTBA Jiorapudma.

BoinosHsaTh npeodpa3oBaHus
BBIPKEHHMA, COJIEPKAIIHX JIOTaApU(PMBI.
DopMyIMPOBATH
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Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduuecKu
CBOICTBa JorapuMudecKkoi GyHKINH.
PemiaTh OCHOBHBIEC THUIIBI
Jorapu(MHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnoab3oBaTh HM(ppoBbIE pecypehl
JUTS TOCTpOeHUsI TpauKOB PYHKITUIH

Y U3YYECHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS

MaTeMaTUKU
Tpuronomerprueckue Tpuronomerpuyeckue GyHKIUH, UX OnepupoBarb
(GYHKIIUM U UX TPaPUKH. CBOMCTBA U TpaduKu. NOHATHEM NIeproandecKas QyHKIHS.
Tpuronomerprueckue [IpuMepbl TPUTOHOMETPUUECKHUX Crponts, aHAIM3MPOBATD,
HEPaBEHCTBA HEPABEHCTB CpaBHMBATH Ipaduku

TPUTOHOMETPUUECKUX (PYHKIIHI.
D®opMyJTHPOBATH

Y WITIOCTPUPOBATh rpaguyecKu
CBOMCTBA TPUTOHOMETPUYECKUX
GbyHKIHA.

Pemiats npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoab3oBath rpapuku s
peLIeHNs] TPUTOHOMETPUUYECKUX
HEPaBEHCTB.
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Hcnoan3oBath ¢ poBbIe pecypehl
JUTSL TOCTpOSHUS TpaduKoB PyHKIIHIMA
Y U3yYCHUS UX CBOHCTB

[IponsBogHas. [Ipumenenue
MPOU3BOJHOM

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB U PCIICHUS HCPABCHCTB.

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

[Ipon3BoIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas cyMMmsl,
MPOU3BEJEHUS, YACTHOTO (YHKLIUH.
[IprumeHenune npon3BOIHOM

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOoJbIIero

Y HAaMMEHBIIET0 3HaueHus: QyHKIUU
Ha OTpE3Ke.

IIprumeHenune mpou3BoOaHOM

JUTSL HAXOKJIEHUS HAaWTy4YlIEro
pELIeHNs B IPUKIIAIHBIX 331a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTHU MpOLECCa,
3a1aHHOTO (hopMyJIOH MK rpadukom

OnepupoBaTh NOHATUSIMMU
HemnpepbIBHAS QYHKIUS; TPOU3BOIHAS
(GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

1 GU3HUECKUI CMBICT TPOU3BOIHOM
JUISl pELLICHUS 3aa4.

Haxoaurthb npousBoHbIC
AJIIEMEHTApHBIX (QYHKIHMA, BHIYMCIATH
MPOM3BOJHBIE CYMMBI, IPOU3BEACHHUS,
4acTHOTO (PYHKITUH.

HUcnoab30BaTh MIPOU3BOJIHYIO

JUTS UccneioBaHust QyHKITUN

HAa MOHOTOHHOCTb Y 3KCTPEMYMBI,
NMPUMEHATH Pe3yJbTaThbl
HCCJIeIOBAHMS K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUIS1 HAXOKJICHUSI HAMJTYYILIEeTrO
pEILICHUS B IPUKIIAHBIX, B TOM YUCJIE
COLMAIbHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS
MAaTEMATUYECKOT0 aHAJIN3a
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WHTerpan u ero npuMeHEHNs 9 [lepBooOpasznas. Tabauna OnepupoBarb NOHATUSAMM:
EpPBOOOPA3HBIX. nepBooOpasHasi, HHTErpall.
WHTerpan, reoMeTpu4ecKui Haxomutes nepBooOpasHbie
Y (PU3UYECKUI CMBICT HHTETpaa. AIIEMEHTAPHBIX (PYHKINN; BHIYHCIATH
Brruncnenmne unrerpana no gopmyse uHTEerpai no popmyJtie Herorona—
Hrrorona—JleiOuuna JleniOHMIA.
3HAKOMUTBHCS € HCTOPHUEH PA3BUTHSA
MaTeMaTUYECKOr0 aHAJIN3a
Cucremsl ypaBHEHHN 12 CucreMsbl JINHEWHBIX YPaBHEHU. OnepupoBaTh NOHATHSIMH. CHCTEMA

Peienue npuknaaHsix 3a1a4y

C IOMOILBIO CUCTEMBI JIMHENHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHbIX, JIOTAPUPMUIECKIX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB QpyHKIIUH
JUISl PEILIEHUS] YPABHEHUU U CUCTEM.
IIprumeHeHne ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 Pa3IMYHBIX 00J1acTeil HAyKH

Y PEaJbHOU )KU3HU

JIMHEMHBIX YPABHEHUH U €€ pEeILECHUE.
Hcnoab30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHUM JJIs1 PELIEHUS
MIPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

Hcnoan3oBath rpadguku GyHKIHIMA
IUISL PELICHUS] YPAaBHEHUN.
MoaeaupoBarhb peaibHbIE CUTYyalluU
Ha sI3bIKE aJIreOpbl, COCTABIISATh
BBIPAXKEHUSI, ypPABHECHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBUIO 33J1a4H,
HCCJIeA0BATH NOCTPOCHHBIE MOAEIHN
C UCIOJIb30BAHMEM armapaTa ajareopbl
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HarypanpHble u niensie ynucna

HarypansHbie u nenble ynucna
B 33J1a4aX U3 PEAIbHOMN KU3HHU.
[Ipu3HaKM 1ETUMOCTH LIEIIbIX YACEI

OnepupoBaThb NOHATUSIMU:
HATypaJIbHOE YNCJIO, LIEJIOE YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LENBIX YHCEl, Pa3JIOKEHUE Yncia

HAa MPOCTHIE MHOXKUTEIH [l pELICHUS
3aja4

[loBTOpEHue, 00001ICHHE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ HaYaJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIEHNE U CUCTEMATH3AIINS 3HAHUI

Pemars npuk/iagneie 3aga4u

U3 pa3IMYHbIX 00JacTel HayKu

Y PEAIbHOM KU3HU C TTIOMOIIBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
Y Ha4aJl MaTeMaTHYECKOr0 aHaJIu3a.
Boi0upaTh onTUManbHbBIE CIIOCOOBI
BBIUHCIICHUU.

Hcnoab3oBaTh 1J1s pelieHUs 32124
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUNA

U TpauKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

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

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEJHEro OOIIero
oOpa3oBaHusl OOYyCIIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U
MIPEAMETHBIX PE3YJIBTATOB OOyYEHHsS TE€OMETPUU B HAMNPABICHUH JIMYHOCTHOIO
pazButus oOywarommxcs, (opmupoBaHHs (YHKIUOHAIBHOW MaTeMAaTUYECKOU
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUIMH. Pa3Buthe y oOydaromuxcs

OPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKIECHUU I'€OMETPUUYECKUX
abcTpakiuii, COOTHOLICHHM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKOW HAyKOW SIBJICHUHM W MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHS], HEOOXOAMMBIX JUIsl aJaliTallii B COBPEMEHHOM OOILIECTBE.

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

o0Opa3oBaHus, TaK KaK OOECHeYMBAET BO3MOYKHOCTh M3YUYEHUs KakK IUCUUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (QOopMUpyeMOe TpH H3YYEHUH OOYYAIOIIMMUCS
MOHATUIHBIX OCHOB I'€OMETPUM U NMOCTPOEHUM LIETIOYKH JIOTUYECKUX YTBEPHKICHUIM
B XO/I€ PEILICHUSI TEOMETPUUECKHX 3a/1a4, YMEHHE BbIIBUTATh U ONPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO MCIOJIb3YIOTCS IPH PELICHUH 337a4 €CTECTBEHHO-HAYYHOIO [IUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesITeNbHOCTH 4YesloBeka. OpHeHTauuss 4YeloBeKa BO BpPEMEHH W
MIPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHHS
OKPYXaIOILEro MUPa, YCIOBUE YCIEUTHOTO MO3HAHUS U AKTUBHOIO MPeoOpa3oBaHMS
neiictBuTenbHOCTU. OmnepupoBaHUE NPOCTPAHCTBEHHBIMH 00pa3amMu OOBbEIUHSET
pasHble BUIbl y4eOHOM M  TPYJOBOM  JIEATENBHOCTH, SABISETCS  OJHUM
U3 Mpo(ecCHoHabHO Ba)KHBIX KaueCTB, IOITOMY aKTyajbHa 3ajada (hOpMHUPOBAHUS
y oOydarouuxcsi TpOCTPAHCTBEHHOI'O MBIIUICHHUSI KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUYECKON
JEATEIbHOCTH 110 MHOTUM HAlpPaBIICHUSM.

[lens ocBoeHus: mporpaMmbl yueOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01Ieo0pa3oBaTebHOE U OOIIEKYJIBTYpPHOE Pa3BUTHE OOyYaIOLIUXCS
yepe3  oOecriedyeHHE  BO3MOXKHOCTH ~ NPUOOpPETeHHSs W HCHOJIb30BaHUS
CUCTEMATUYECKUX M€OMETPUUECKUX 3HAHUU U JAEUCTBUN, CHELU(PUUHBIX F€OMETPUH,
BO3MOXXHOCTH YCIIELTHOTO MPOAODKEHUS OOpa3oBaHMsI MO CHEIHATBbHOCTAM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAaHUEM I'€OMETPUU.

[IpuoputeTHbIMM 3aayaMu  OCBOEHMs yueOHoro kypca «l'eomerpun»
Ha 0a3oBoM ypoBHe B 10-11 knmaccax sSBISIOTCS:
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(dopMupoBaHUE MPEICTABICHHUS O TEOMETPUM KaK YacTH MUPOBOU KYJIBTYPHI U
OCO3HAaHME €€ B3aNMOCBA3U C OKPYXKAIOIUM MHPOM;

dopMupoBaHuEe TMpEACTAaBICHUS O MHOTOTPAHHHMKAX M TEJaX BpallleHUs Kak
O BaXHEWIIMX MAaTEMAaTHUYECKHX MOJENAX, MO3BOJSIOIIMX OIUCHIBaTh U H3y4daTh
Pa3HbIE SABIICHUS OKPYKAIOIIETO MUPA;

(opMuUpOBaHHE yMEHMs paclo3HaBaTh Ha YEPTE)KAX, MOJEISIX U B PEaJbHOM
MUpE MHOTOTPAHHUKH U TeJla BpalllCHUS;

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

(dopmupoBaHue YMEHHUS ONEepUpPOBATh OCHOBHBIMH MOHATUSAMU
O MHOTOIPAHHMKAX M TeJaX BPALEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

OBJIaJICHHE aJIFOPUTMAMM PEUICHUs] OCHOBHBIX THUIIOB 3ajad, (hopMHpOBaHHE
YMEHUS IPOBOJAUTH HECJIOXKHBIE JIOKA3ATEJIBHBIE PACCYKIEHUS B XOJE PEIICHHUS
CTEPEOMETPUUECKHX 3a/1a49 U 337a4 C IPAKTUYECKUM COJEPKAHUEM;

pa3BUTHE MHTEJUIEKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0yyarommxcs,
MIO3HABATEJIbHON  AKTHUBHOCTH,  HCCJIEAOBATEIbCKUX  YMEHHUWA, KPUTUYHOCTH
MBILIJICHUS;

(¢opmupoBanrne (QyHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU:
YMEHHME pAaclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX T[OHATUH, OOBEKTOB U
3aKOHOMEPHOCTEM B pEAJbHBIX JKU3HEHHBIX CUTYalUSX M IPU H3YYEHUM APYTHX
yu4eOHBIX  IPEIMETOB, TMPOSBJICHUS  3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH,
dopMynupoBaTh UX Ha S3bIKE '€OMETPUM U CO3/1aBaThb I€OMETPUUECKHE MOJENH,
IPUMEHATH OCBOCHHBIA T€OMETPUYECKMI anmapar Uil peleHUus NPaKTUKO-
OPUEHTUPOBAHHBIX  3a/Jady, WHTEPHPETUPOBATH W  OLEHUBATH  IIOJIYYEHHBIE
PE3YJIBTATHI.

OTnUYuTEeNbHOM  OCOOEHHOCTBIO MMPOrpaMMbl 1O TE€OMETPUU  SIBISIETCS
BKJIFOYCHUE B KypC CTEPEOMETPHUM B HAdaje €ro M3y4yeHus 3aJad, pelaeMbIX
Ha ypOBHE HMHTYMTHBHOI'O MO3HAHHUA, U OINpPEAEIEHHBIM 00pa3oM OpraHu30BaHHAas
paboTa HaJl HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIMPYET MPOTEKAHWE HWHTYUTHUBHBIX IPOLIECCOB, MOTHUBHUPYET
K JaJbHEHIIEMY U3YUEHUIO ITPEAMETA.

[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 CUET pelIeHus 3ajad
Ha CO3JlaHME€ TPOCTPAHCTBEHHBIX O0pa30B M 3aJad Ha  OIEpPUPOBAHHUE
IPOCTPaHCTBEHHBIMH oOpazamu. CozmaHue o0pa3a MPOBOJUTCS C  OMOPOM
Ha HarJISHOCTh, a OTIEpUPOBaHIE 00Pa30M — B YCIIOBUSX OTBJICUEHHSI OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHMS €r0 HCXOAHOTO CONEPIKAHMUS.

OCHOBHBIMHU COJIEp)KaTENbHBIMU JIMHUAMU YyueOHOro kypca «['eomerpusi»
B 10-11 «kmaccax sBustorcs: «MuororpanHukuy, «lIpsmeie U mIockocTH
B npocTpaHcTBey, «Temna BpameHus», «BeKTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY.
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dopMUPOBAHKE JIOTHUECCKIX YMEHUN PACTIPEACIIICTCS HE TOIBKO 10 COACPKATETHHBIM
JUHUSAM, HO U T10 TOJIaM 00Y4YCHUS Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE IPEIAMETHBIM pe3yibTaTam
OCBOCHHSI TIPOTPAaMMBI TI0 TEOMETPHUH, pACTpPEAeiIEHHBIM TIO0 ToAaM OOydeHUS,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE TE€OMETPHUICCKUMU TTOHATASIMH
Y HaBBIKAMH OCYIIECTBIISIIOCH MOCJICI0BATEIBLHO M MTOCTYIATEIILHO, C COOJIIOICHHEM
MPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEJACTABICHUN 00yUJaOIIUXCs, pacIupss U yriayomss e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

OO6miee yuCI0 YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4YeHUs YYeOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce —
34 yaca (1 vac B HeIEIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble H IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NTOHATUSA cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, TPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOEHUH CTEPEOMETPUU: aKCMOMBI CTEPEOMETPUN
Y CJIEICTBHUS U3 HUX.

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

[leprieHIUKYISAPHOCTh MPSAMOW M IUIOCKOCTH: TEPNEHIUKYJIAPHBIE MPSIMBIE
B IIPOCTPAHCTBE, IIPSAMBIE NapAJIJIETIbHBIE U IEPIEHAUKYIIAPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSIMOU U INIOCKOCTH, TEOPEMA O IIPSAMOMN 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. [lepneHauKyIsapHOCTh IUIOCKOCTEW: NMPU3HAK IEPIECHIUKYISIPHOCTH
JBYX IUIOCKOCTEN. Teopema o TpEX nepneHauKyIspax.

MHoOrorpaHHuKu
[ToHsiTHE MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAHHHMKH, pPa3BEPTKa MHOrorpanHuika. 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. [lupamuna: n-yronapHasi nupamMua, rpaHd U OCHOBAHUE MUPAMUJIBI,
OOKOBas M TOJIHAS TOBEPXHOCTh MHUPAMUJIbI, TTpaBUIIbHAS W yCeUEHHas MUpaMuUa.
DJIeMEHThl TNpU3Mbl W TUpaMuibl. [IpaBuibHbBIE MHOTOTPAaHHUKH: TIOHATHE
MPAaBWIBHOTO MHOTOIPaHHWKA, MpaBWJIbHAs MpU3Ma U TMpaBWIbHAsA MUPaAMUJA,
MpaBWIbHAs TPEYroJibHAas MUpaMuia U MPaBWIbHBIA TeTparap, Kyo. IlpeacrtaBnenue
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
MHOTOTpaHHUKAX.

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.

[Tono6npie Tema B mpoctpaHcTBe. COOTHONIIECHUS MEXAY IUIOIMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

11 KJIACC

Tesia Bpamenust

Hunuuapuyeckas MOBEPXHOCTh, 00pa3yloIIMe HUIMHAPUYECKON 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 nmoBepXHOCTU. KoHyC: OCHOBaHME M BeplIMHA, 00pa3yroas 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 pacnosiokenue chepbl M IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
IJI011a/1b CEephI.

N300paskeHne Te BpalieHus Ha TUIOCKOCTH. 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 Ted. Teopema 00 o0BEME
NPSIMOYTOJILHOTO Napajijiesienunena u cneAcTBusa u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0BEM mapa u miomaab chepsl.

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

Ceuennsa mwmMHapa (HapajyiesIbHO U NEPIEHIUKYISIPHO OCH), CEYEHHUs] KOHyCa
(mapasienbHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPIIUHY ), CEUEHUS 1apa.
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BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BeKkTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBHAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B POCTPAHCTBE.
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 PE3YJIBTATBI

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

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

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

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHUWE TPSMBIX 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);

KJIacCU(PUIIMPOBATh MHOTOTPAHHUKH, BBIOWpAsi OCHOBAHUSI JJIsl KJacCU(pUKAIINH
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIC MHOTOTPAHHUKH, TIPABIJIBHBIC MHOTOTPAHHUKH, MPSIMBIC U
HAKJIOHHBIC TTPU3MBI, TAPAIJICIICTIUIIC]IbI );

OTNEePUPOBATH MOHATUSAMU: CEKYIas 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
QIrOpuTMaM, TPUMEHSSI M3BECTHbIE aHAJUTUYECKME METOAbl IMpU  PEIICHUU
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 TIPH PEIICHUN
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CTaHJAPTHBIX  MAaTEeMaTHYECKUX  3a7ad HA  BBIYMCICHHE  YIJIOB  MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEKTY TIPSIMON U TUIOCKOCTBIO, MEXKTY TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W IUIONMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupamMua) ¢ MpuMeHeHneM (HopMyJi, BEIYUCIATh COOTHOIICHUS MEXIY TIOMAIIMU
MOBEPXHOCTEH, 00hEMaMHU 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 PEATIbHBIE 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: IWJIMHIPUYECKAs IOBEPXHOCTh, OOpa3yoIIHe
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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n300pakarb H3ydaeMble (UTYpbl OT PYKM M C HOPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJI 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, BBIUUTAHUSI BEKTOPOB M YMHOKEHMUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1at0T;

IIPUMEHSATH IIPABUIIO ITApaJUIEIICIUIICA;

ONEpUpOBaTh NMOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd 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 M TNPHUMEHSATh W3YUYEHHBIE TOHATHS B IMPOLECCE IIOMCKA PEIICHHUS
MaTeMaTU4YecKu cPOpMyIUPOBAHHON POOIEMBbI, MOACIIUPOBATH PEAIbHBIE CUTYAIINH
Ha A3bIKE TEOMETPUH, MCCIEJOBAaTh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA W TEOopeM, ammaparta anreOpbl, peliaTh MPAKTUYECKUE
3aJlayy, CBA3aHHbIE C HAXOXKIECHUEM T€OMETPUUYECKUX BEJIHMYHH.
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10 KJIACC
HaunmenoBanue paznena  [KonugecTBo OcHoOBHOE cofiepKaHne OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yyJaromuxcs
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJau3upoBaTh (PakThl U METOIbI

TOYKa, TpsiMasi, MIIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3KA.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIepeceKaroIuecs npsmas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paK€HHEe MHOTOIPAHHHUKOB

Ha PUCYHKaX, Ha IPOEKIIMOHHBIX
yeprexkax. HauanpHble cBeeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKU

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

TUTAHUMETPHH, PEIICBAHTHBIE TEME.
IMonyuats npencraBieHus

O MIPOCTPAHCTBEHHBIX (PUTYypax,
pazoupath NpocTerime mpaBuia
M300pakeHHst 3TUX QUTYP.
HN300paxaTh NpsSIMYIO U TJIIOCKOCTh
Ha pUCYHKE.

Pacno3zHaBaTh MHOTOTPAaHHHKHU,
nupamuiy, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JlenaThb pUCYHOK Ky0Oa, TUPAMHU/IBI,
HaXOJIUTh OMIMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BATh
IS TIOCTPOCHUSI CEYCHHSI METO/T
CJIEJIOB, KPaTKO 3alUChIBATh I1aru
MOCTPOCHHUS CEUCHHS.
Pacno3HaBaThb BUJ c€UCHUSA
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Y OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenut pedpa Kyda, HaXOJUTh TUIOIIAIb
CEYEHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 3a/1a4 Ha IOCTPOCHHE
CECUYCHHU.

3HAKOMHMTBHCH C AKCUOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisrocTpupoBaTh aKCHOMBI
pUCYHKaMU U PUMEPaMHu

U3 OKpYKarolie 00CTaHOBKHU

[IpsiMbI€ M TUIOCKOCTH 12 B3anmHoe pacnosioxeHue npsmbIx AKTYyaJu3upoBaTh (HaKThl U METO/IbI
B IIPOCTPAHCTBE. B [IPOCTPAHCTBE: MEPECEKAOLIUECH, IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
[TapannenbHOCTh NPAMBIX napajulesIbHbIE U CKPELUBAIOLINECS IIPOBOAUTH AHAJIOTHM.
Y TJIOCKOCTEN IIpsIMBIE. IlepeuncasiTb BO3MOXXHbBIE CLIOCOOBI
[TapannenbHOCTH NPSIMBIX PaCIIOJIOKEHUS ABYX MPSIMBIX
Y TUIOCKOCTEMN B IPOCTPAHCTBE: B IIPOCTPAHCTBE, UIUTFOCTPUPOBATH UX
napajuiesIbHbIE MPSMbIC Ha [PUMEPAX.
B IIPOCTPAHCTBE; NapAJUIEIBHOCTD /laBaTb onpeneieHue
TPEX NPSIMBIX; NAPAIIETBHOCTD CKPELIMBAKOLIUXCS TPSIMBIX,
IIPSIMOU M TIOCKOCTH. Y TJIBI dhopMynHpoBaTh TPU3HAK
C COHAITPaBJIEHHBIMHU CTOPOHAMU; YTOJ | CKPELIUBAIOIIUXCS IPAMBIX
MEK1y IPSIMBIMH B IIPOCTPAHCTBE. Y IIPUMEHSTH €r0 IPU PELICHUN

37




denepanbHas padbouast mporpamma | Maremartuka. 10—11 kiaccer (6a30BbIif ypOBEHB)

[TapannenbHOCTH TIIIOCKOCTEM:
MapaJUICIIbHBIE INIOCKOCTH; CBOMCTBA
MApAJUICIBHBIX TIOCKOCTEN.
[Ipocreimme npoCcTpaHCTBEHHBIE
(bUTYpBI Ha TUIOCKOCTH: TETPASIP, KYO,
MapaJUICIICIUIIE]T; TOCTPOCHUE
CCUYCHUM

3a7ad4.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIEMEHTBL.

CTponTh ceueHus NPU3MbI

Ha F'OTOBBIX YEPTEKaX.

IlepeyucjsiTh BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIHE
IIPUMEPHI U3 PEATIBHOM KU3HHU.
/laBaThb onpeneieHue
MapajuIeIbHOCTH IPSAMOU

Y TJIOCKOCTH.

D®opMyJTHPOBATH NPU3HAK
MapaAJUICIIBHOCTH IPAMOU

Y IIJIOCKOCTH, YTBEPXKACHUE O MPSIMOU
[IEPECEUYEHUS IBYX TUIOCKOCTEM,
MPOXOAIIMX YEPE3 NapaieIbHbIC
MIpSIMBIE.

Pemarh npaktuueckue 3agauu

HA IOCTPOCHUE CEYECHUH
MHOT'OTPaHHHKA.

OO0bsACHATH ClTy4ad B3aUMHOTO
PAaCMOJIOKEHUS TNTIOCKOCTEM.

JlaBaThb onpeaeeHue rnapawiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAIIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTOCTPUPYIOLIUE
MAPAJIIEITBHOCTD TIIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
IIapaJuIeIbHOCTH IBYX INIOCKOCTEW,
CBOMCTBA MMAPAJIENBHBIX TNIOCKOCTEN
IIPU PELICHUU 3a/1a49 HA MIOCTPOEHUE.
OO0BACHATH, YTO HA3BIBACTCS
MapasuiesIbHbIM IPOECKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

MN300paxkaTh B mapamienbHON
MPOEKIINH Pa3TUYHbIC
reoMeTpuyecKue (pUrypel.
MoaeaupoBaThb pealibHbIE CUTyallUN
Ha A3bIKE TEOMETPUU, UCCIENOBATh
MIOCTPOCHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKHUX
TTOHSITHH.

Hcnonb30BaTh npu pelieHUN 3a1a4
Ha TOCTPOCHUE CEYECHU U TTOHSTHE
MapajuieIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaijIeIbHBIX IPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISAPHOCTH NPSIMOMN

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNIbHbIC U IEPIECHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSAMOU

Y IJIOCKOCTH, TEOPEMA O MPSIMOM
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp ¥ HAKJIOHHBIE:
pPacCTOsIHUE OT TOYKHU [0 TUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJIu3upoBaTh (PaKThl © METOIBI
IJIJAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OO0BbSACHATDH, KAKOW yIroJI Ha3bIBACTCS
YTJIOM MEXKy NEPECEKAIOIINMUCS
MPSMBIMU, CKPEITUBAIOIITUMUCS
MPSIMBIMH B TIPOCTPAHCTRBE.

JlaBaTh onpeaeseHue
MEPIICHIUKYJISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IJIOCKOCTH.

HaxoauTtsb yriibl Mexay
CKPEILUBAIOIIUMHUCS IPSIMBIMU B KyOe
U IUPaMHUJIE.

IIpuBoaMTH IPUMEPHbI U3 PEATTBHOU
KU3HU U OKPYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLLKE
MEePICHIUKYISIPHOCTD MIPSMBIX

B IPOCTPAHCTBE

Y IEPIEHIUKYISIPHOCTD MIPSIMON

K TJIOCKOCTH.

DopMyJIHPOBATH IIPUHAK
MEePIICHIUKYJIIPHOCTA MPSAMOU

Y TJIOCKOCTH, IPUMEHSATH €r0 Ha
MPaKTUKe: OOBSICHATD
MIePIICHIUKYJISIPHOCTh pedpa Kyda

Y JMArOHAJIA €0 IpaHu, KOTopas ero
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HE COJICPKUT, HAXOAUTH JIJINHY
JIuaroHagu Kyoa. BeI4uciaTh BHICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETBIPEXYTOJIbHOMN
nyupamMu/l 1o JJIMHaM peoep.

Pemiatp 3a1a4uu Ha BBIUKCIICHUS,
CBSI3aHHBIE C IEPIIEHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
IJIAHUMETPUUECKUX (HaKTOB

Y METOJIOB.

OO0BACHATDH, YTO HA3LIBAIOT
MEPIEHANKYIISIPOM Y HAKIIOHHOMN

13 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOM Ha ITOCKOCTh. OOBICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajvieIbHBIMU TUIOCKOCTIMU; MEXITY
MPSAMOM U NTapaJLJICIbHOU er
IJIOCKOCTBIO; MEXKIY
CKPEIIMBAIOMIUMUCS TPSIMBIMH.
Haxoaurthb 3TH pacCcTOsIHUA B IPOCTHIX
ciIyJasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTyallUN
HA SI3bIKE TEOMETPHH, UCCIIEIOBATh
MMOCTPOCHHBIE MOJAEIN

C UCIOJIb30BAHHEM T€OMETPUUECKUX
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TTOHSITHH.

Ucnoan3oBaTh npu pelieHny 3aaa4
HAa MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPIMOYTOJIBHBIX

TPEyTOJIbHUKOB

YTuIbl MEXAY IIPSMBIMU U 10 VYTIu1bl B IPOCTPAHCTBE: YOI MEXAY AKTYyaJu3upoBaTh (HaKkThl U METO/IbI
IIJIOCKOCTAMU IIPSIMOM U IUIOCKOCTBIO; IBYIPaHHBIN IJIJAHUMETPUH, PEIICBAHTHBIE TEME,

yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO [IPOBOJUTH AHAJIOTUU.

yTiIa. JaBaThb onpenejieHue yriia Mexay

[leprieHIMKYISAPHOCTH TIIOCKOCTEN: IIPSAMOU U INIOCKOCTBHIO,

IIPU3HAK NEPIEHIUKYIIIPHOCTU ABYX (bopMyIupOBaTh TEOPEMY O TPEX

mIockocTer. Teopema o Tpéx MEePIEHANKYJIIpax U 00paTHYIO K HEH.

IIEPIIEHAUKYJIApax Haxoaurh yroa Mexay npsmoun

Y TUIOCKOCTHIO B MHOTOIPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

HAa IJIOCKOCTH, UCIIOJb3Ys TEOPEMY

0 Tpé€x nepneHaukyisapax. [Iposoauts
Ha YEPTEXKE NEPHEHAUKYIAP: U3 TOUKH
Ha IIPSAMYIO; U3 TOUYKHU Ha IIJIOCKOCTb.
JaBaThb onpenesieHre 1ByrpaHHOTO
yIJia v ero 3JieMeHTOB. OOBSICHSIThH
PABEHCTBO BCEX JIMHEWHBIX YTJIOB
IBYI'PAHHOTO yTJIA.

Haxoaurb Ha yepTexe ABYIpPAHHBIN
yroJI Ipy pedpe mupaMubl, IPU3MBI,
napasuiesienuneaa.
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/laBaTh onpeaesieHle yria Mex1y
MJIOCKOCTSAMM.

JdaBarh onpeneneHue

1 GopMyIMpPOBATH NPU3HAK
B3aMMHO NEPIEHANKYISIPHBIX
TTOCKOCTEM.

HaxoauTsb yriibl MEX1y IMIIOCKOCTIMU
B KyO€ ¥ UpaMHuie.

Hcnonb30BaTh npu peniecHUu 3a1a4u
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeaupoBaThb pealibHbIE CUTyallUN
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MMOCTPOCHHBIE MOJICIIU

C UCTIOJIb30BAHUEM I€OMETPUUECKUX
TTOHSITHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha [MOCTPOEHUE CEYEHU
COOTHOILIEHHUS B TPSIMOYTOJILHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE JIEMEHTHI MHOI'OTPAHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOT'OTPaHHUKH; Pa3BEPTKA
MHOT'OTPaHHHKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJau3upoBaTh (PaKkThl © METOIbI
TJIAHUMETPUHM, PEJICBAHTHBIE TEME,
NMPOBOJAUTDH AHAJIOTHH.

/laBaTb onpeaejieHne
napasuiesienune;/ia, pacmo3HaBaTh €ro
BUJbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast
Y HaKJIOHHAsI TPU3MBIL; OOKOBast

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

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPU3Ma
U MpaBUJIbHAS TMpaMUa; MPaBUIIbHAS
TPEyroJibHasi MUpaMKIa

U IPABUJIBHBINA TETPa’ap; KyO.
[IpeacraBnenye 0 NpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, AOJAEKAIP
U MKOCa’p.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUpamMuaax,
napaJIeNenuIe1ax, IPABUIbHBIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeaeeHue NTUpaMuIbl,
pacno3HaBaTh BUIbl HUPAMHUI,
(opmysupoBaTh cBOlcTBa pédED,
I'PAHEN U BBICOTHI MPABUIBHOU
MMUPAMU/IBI.

Haxoauthb miomanb MoJIHOM

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.

JlaBaTh onpeaeieHue yCEUEHHON
NpaMUbl, HA3bIBATh €€ 3JIEMEHTHI.
D®opMyIHPOBATH TEOPEMY

0 IIoUIaAu OOKOBOM MOBEPXHOCTH
MIPaBUJIbHOW YCEUEHHOM TUPAMUBL.
PemaTp 3a1aun Ha BBIYKCIICHUE,
CBS3aHHBIE C MUPAMUIAMU, a TAKXKE
3a7]a4¥ HA MMOCTPOCHUE CEUEHHU.
/laBaThb onpeae/ieHue IPU3MBL,
PACNO3HABATh BU/IbI IPU3M,
H300pakKaTh MIPU3MbI Ha YEPTEKE.
Haxoauthb miiomanas moJIHON WIN
OOKOBOI MOBEPXHOCTU MIPU3MBI.
MN3y4yars cooTHOLIEHUS Diliiepa
Uit yncia pédep, TpaHel U BEpIIMH
MHOTOI'PaHHHKA.

M3y4yaTe BUABI IPABUIIBHBIX
MHOT'OI'PAaHHHMKOB, UX Ha3BaHUs

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

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yuyarb cuMMeETpUIO
MHOTOTPaHHHUKOB.

OO0BLACHATH, KaKHE TOYKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JAHHOW TOYKH, TPSIMOMN
WJIY TJIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO HJIH ITIOCKOCTHIO
CUMMETPUH (QUTYPBI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX PUTYP B apXUTEKTYPE,
TEXHUKE, TPUPO/IE.

MoaeanpoBaTh peaIbHbIE CUTyalluN
Ha 3bIKE€ TEOMETPUH, UCCIIEAOBATh
MIOCTPOECHHBIE MOAEIH

C UCTIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHSATUH, MCITOJIB30BaTh MOJ00HE
MHOTOTPaHHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
IUPaMHUIBI, TTPU3MBI

AKTYaJau3upoBaTh (PaKkThl © METOIbI
IJIAHUMETPHUH, PEIICBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IS aHAJIOTHUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOTOYTOJIbHUKOB. @OPMYJUPOBATH
OCHOBHBIE CBOMCTBA 00BHEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BEMa MPSAMOYTOJIBHOTO
napajuieJenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoraucasaTs 00bEM IPU3MBL

Y IUpaMUbl IO X JIEMEHTaM.
IpumeHsATH 00BEM IS pELICHUS
CTEPEOMETPUUECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUECKUX
BEJINYMH.

MopeanpoBaTh peajibHbIE CUTyalluu
Ha S13bIKE T€OMETPHH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAaHNEM T'€OMETPUUECKUX
MTOHSTUI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHUKE.

Brruncnenue pacCTossHUN: MEXAY
JIBYMS TOYKAMU, OT TOYKH JI0 MPSIMOM,
OT TOYKH JI0 TNIOCKOCTH; MEXKIY
CKPENIMBAIOIINMUCS MPSIMBIMH.
Brruucnenue yrios: Mmexay
CKPELIMBAIOIINMUCS IPSMBIMHU,
MEXKY MPSIMOM U INIOCKOCTHIO,
JIIBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
TIOCKOCTSIMU

CTpoutsb ceueHne MHOTOTpaHHUKA
METOJIOM CJIEIOB.

/laBaTh onpeesieHue PacCTOSHUS
Mexay purypamu.

Haxoauts paccTrosiHre MEXIY
napasuieIbHbIMU IJIOCKOCTSMH,
MEK]y IFIOCKOCTHIO U ITapaJuIeIbHON
e’ PSIMOM, MEXKILY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.
CtpouThb JIMHEUHBIN yTOJI
IBYI'PAHHOTO yTJjia Ha YepTekKe

46



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

MHOTI'OIrpaHHHMKa 1 HAXOJUTH €T0
BCIIMYUHY.

HaXOI[I/lTL YTJIbl MCKAY INIOCKOCTAMU
B MHOI'OTpaHHHUKaX

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepKaHHUe OCHOBHBIE BU/IBI IESITEIBHOCTH
(Temnl) Kypca 4acoB o0yyarommuxcs
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh (HaKThl © METOIbI

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

IJIOCKOCTH K cepe; miomaas chepsl.

N3o6paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIAHUMETPHH, PEIEBAaHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaeneHus chepsl U mapa,
UX LIEHTpA, paauyca, TnaMeTpa.
Omnpeneasitb chepy kak purypy
BpaLICHUS OKPYKHOCTH.
HccaenoBaths B3aMHOE
pacnosoxeHue chepsl ¥ MIIOCKOCTH,
IBYX c(hep, WITICTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
D®opMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTEJIbHOU
IIJIOCKOCTH.

3HAKOMUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unuuapuveckas HOBEPXHOCTb,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIUHIPUYECKOM
noBepxHocTu. L{unuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
oOpa3ymolas U 0Cb; IJIOAAb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaBBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OO0BACHATD, YTO HA3LIBAIOT
HWIMHAPOM, Ha3bIBATh €T0 3JIEMEHTHI.
HN3yyarh, 00bICHATDH, KaK ITOJIYYUTH
UUAJIMHJP MYyTEM BpalCHUS
MPSMOYTOJIbHUKA.

BoIBoaAMTH, MCNIOJIB30BATH (DOPMYIIBI
JUTSI BBIYMCJICHUS TUTOIIaAN OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3yuarth, pacno3HaBaTh pa3BepTKY
1005810503 01( 01

N300paxkaTh HWIMHAP U €r0 CEUCHUS
IJIOCKOCTBIO, ITPOXOIAIIEH Yepes ero
OCb, MMAPAIUICIIBHON WU
MEPIIEHINKYJIAPHON OCH.

HaxoauTh miomany 3TUX CEYCHUI.
MoaeaupoBaThb pealibHbIE CUTyalluN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MMOCTPOCHHBIE MOJEITN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MTOHSTHMN

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOM MTOBEPXHOCTH.
Konyc: ocHOBanue u BepimHa,
oOpasyrolas 1 och; IIOHIAb

OO0BACHATDH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
AJIEMEHTHI.

N3yyath, 00BICHATD, KaK MOJYYUTh
KOHYC IYyTEM BpalleHUs
MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOM M MOJTHOM MOBEPXHOCTH.
Y ceu€HHbBIN KOHYC: 00pasyromye
Y BBICOTA; OCHOBAHMS U OOKOBasI

MIOBEPXHOCTb.

I/1306pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTka KoHyca.

CeueHnus koHyca (TNIOCKOCTBIO,
napaJuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOAIIEH
yepe3 BEPILINHY)

MN300pakaTh KOHYC U €r0 CEUECHUS
IJIOCKOCTBIO, MPOXOISIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, NEPHEHAUKYIISIPHON
K OCH.

HN3yuarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BbiBOAUTH, HCTIOJIB30BATH (DOPMYJIBI
71 BBIYUCIICHUS TTOIAA OOKOBOM
ITOBEPXHOCTH KOHYCA.

HaxoauTsb 1miomiaj iy ceyeHu,
IIPOXOAIIMX YEepe3 BEPLIMHY KOHYCa
WJIY TIEPIICHMKYJIIPHBIX €70 OCH.
OO0BSICHATH, KAKOE TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

HN3y4yarb, 00BbICHATH, KaK €ET0
IIOJIyYUTh ITyTEM BPAILLCHUSA
MIPSMOYTOJIBHOW TPAICLHH.
BbIBoAMTH, NPUMEHATH GOpMYITy
11 BBIYMCIICHUS TUIOIIA I OOKOBOM
ITOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHanus e BpaiieHus

1 MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAsI B MHOTOTPAaHHHK HJIH

B TEJIO BpAIICHHS

AKTYyaJau3upoBaThb (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MTPOBOAUTH AHAJIOTHH.

Pemate crepeomeTpuyecKkue 3a1auy,
CBSI3aHHBIE C TEJIAMH BpPAILICHUS,
IIOCTPOCHUEM CEYEHUH TEJI BPALLICHUS,
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C KOMOWHAIMSMU TEJ BPAIICHUS

¥ MHOTOIPaHHHMKOB Ha HAXOXKJICHUE
F€OMETPUYECKUX BEJIUYMH.
Hcnonb30BaTh 1pu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUECKHEe (DAKThI M1 METOIbI
3372491 HAa BBIYMCIICHHUE

U 10Ka3aTeILCTBO.

MopenupoBaTh peajbHbIE CUTYAI[UN
Ha SI3bIKE TEOMETPHH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUHN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJIu3upoBaTh (HaKThl 1 METOJIbI
MJIAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHHU.

BbIBOAMTH, MCNIOJIB30BATH (DOPMYIIBI
00BEMOB: TIPU3MBI, LIMJIUHJIPA,
IIAPaMUIBI, KOHYCA; YCEUEHHOU
IMAPAMUJBI U YCEUYEHHOTO KOHYCA.
Pemrats crepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB.
D®opMyJTHPOBATH ONIPEACICHUE
IIIAPOBOTO CErMEHTA, IIIapOBOTO CJIOS,
IaPOBOT'0 CEKTOPA.
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I[IpumeHnsTh HOpMyIIBI
11 HAXOXKIEHUSI 00bEMOB IIAPOBOTO
CErMEHTa, I1apOBOro CEKTOpa

[TonoOHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHUS MEXKTY TIJIOIAISIMHU
MOBEPXHOCTEH, 00BEMaMM IMOI0OHBIX
TeN

Pemarts cTepeomeTpuieckue 3a1auu,
CBsI3aHHBIE C 00BEMOM IIapa

U TUIOIIA/bIO CEPBHI.

MoaenupoBaTh peaibHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TOHSITHUH.

AKTYaJau3upoBaTh (HaKThl U METOJIbI
MJITAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOAUTHL aHAJIOTHH.

Pemars cTtepeomeTpuyecKkue 3anayu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEHN MOIOOHBIX TEI

B ITPOCTPAHCTRBE.

MoaeaupoBaThb pealIbHbIE CUTyallUN
Ha A3bIKE€ TE€OMETPUH, UCCIEA0BATh
MIOCTPOCHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSTHMN

BekTopbl 1 KOOPAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha miockocTu
U B npocTpancTse. CloxeHue
Y BBIYUTAHUE BEKTOPOB. Y MHOKEHUE

AKTYaJIU3UpPOBATH (DAKTHI U METO/IbI
MJIAaHUMETPUH, PEIEBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.
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BEKTOpa Ha yucio. Paznoxxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuiio
napauIeenunea.

Pemenue 3a1a4, CBSI3aHHBIX

C IPUMEHEHUEM MPABUII ICUCTBUM

C BEKTOpPaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B IpocTpancTBe. KoopauHaThl
BekTOpa. [[pocrenmme 3anaun

B KOOPJIMHATAX. YTOJ MEXKIY
BekTopamu. CkanspHoe
MIPOU3BEJICHUE BEKTOPOB.
Brruncnenue yrioB Mexay npsMbIMU
Y TUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO
IIPY PELICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
rapajijIeIeuIe1a IPU CI0KEHUN
BEKTOPOB.

CriaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanuii.

JlaBaTh onpenesieHre NpsIMOyTrOJIbHOM
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
Beipa3uTh KOOpAUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BeiBOAUTH, HCIIOIB30BATH (DOPMYTY
JUIMHBI BEKTOPA U PACCTOSTHUS MEXKITY
TOYKaMH.

BripamxaTh CKalsipHOE TPOU3BEACHUE
BEKTOPOB U€pe3 UX KOOPAUHATHI,
BBIUUCIISTH YTOJI MEXIY IBYMS
BEKTOPAMH, ABYMsI IIPSIMBIMH.
HaxoauTsb yron mMexay npsMou

Y TIJIOCKOCTBIO, YTOJI MEXKIY IBYMSI
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbIBOAUTE, HCII0JIB30BATH (hopmyTy
PACCTOSHUS OT TOYKH 110 INIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QuUrypsl, haktel, TeopeMbl | Pemartpb npocTeiiiue 3agaun
U cUCTeMaTH3allusl 3SHaHU! Kypca IUNIAaHUMETPpUU. 3a1a4u Ha HaXOXKJECHUE JJIMH U yTJIOB
IUTAaHUMETPUU U METOJIbI UX B F€OMETPUYECKUX PUTYpaX,
penieHus. npuMeHsTh Teopemy [Iudaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TECOPEMBI CHHYCOB U KOCHHYCOB.
Kypca crepeoMeTpun. 3atauu HaxoauTs muioma s MHOTOYrOJIbHUKA,
CTEPEOMETPUU U METOJIbI UX PEILIEHUsI | Kpyra.
Pacno3naBath oo00HbIe HUTYDHI,
HaXOJIUTh OTHOLUEHUS JUITHH
Y IUJIOLAJIEHN.
Hcnoab30BaTh IpHu peLICHUN
CTEpEOMETPUYECKUX 3aJ1a4 (haKThI
¥ METOJIbI TUTAHUMETPHUH
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebubiii kypc «BeposSTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCS
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT0 00111ero 00pa3oBaHus. YueOHbI Kypc MNpeaHazHayeH s (popMupoBaHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYPbl U TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTeMaTH4YeCKOr0 MHCTPYMEHTA Jii M3YyUEHHUs CIyYalHbIX COOBITHN, BEJIUYUH U
npoueccoB. [lpm wu3ydeHum yueOHOro Kypca o0OOramarwTcs MOpeaCTaBICHUs
oOyJaroluxcs 0 METoJax UCCIEA0BaHN U3MEHUMBOTO MUPA, Pa3BUBAETCSI TOHUMaHUE
3HaYUMOCTU U OOIIHOCTH MaTe€MaTHYECKMX METOJIOB IMO3HAHHUS KaK HEOTHEMIIEMOI
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.

Coneprxanrue yueOHOro Kypca HaIllpaBJi€HO Ha 3aKPEIUICHHE 3HAHMI, MOTYyYEHHBIX
Py U3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U Ha pa3BUTUE
MPEICTABICHUM O CIy4alHBIX BEJIMYMHAX M B3aUMOCBS3IX MEXIY HUMH HAa BaKHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpY’Karolero mupa. B pesynbprate
y oOydarmoumuxcs JOJDKHO — cOpMHUpOBATbCS  MPEJCTaBIeHUE O  Haubosee
yIOTPEOUTENBHBIX U OOIMIMX MAaTEeMaTHYECKUX MOJIENSIX, UCTIONb3yEeMbIX I OTIMCAHUS
AHTPOIIOMETPUUECKUX U AeMOrpaduuecKiX BEJIMYUH, TOTPEUTHOCTEHN B pa3IMyHOro poja
U3MEPEHUSIX, JJIMTEIBHOCTH  O€30TKa3HOM  padOThl TEXHUYECKUX  YCTpPOMCTB,
XapaKTePUCTUK MACCOBBIX SIBIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBHM ¢ yKa3aHHBIMH LEJISIMH B CTPYKType Y4YeOHOTO Kypca
«BepoaTHOCTh M CTaTUCTUKA» JJI YPOBHS CpeHEero oOuero oopazoBanus Ha 0a30BOM
YPOBHE BBIJICJICHBI CIEIYIOIINE OCHOBHBIE coOJeprKaTesbHble JUHMM: «CiydaiiHble
COOBITHS U BEPOATHOCTUY, «CirydaiiHble BETUYMHBI U 3aKOH OOJIBIINX YHUCEI.

Baxnyio dYacth y4eOHOro Kypca 3aHUMaeT HW3YYEHHE TE€OMETPUYECKOTO U
OMHOMHUAIBHOTO pACIpEAENeHUI U 3HAKOMCTBO C UX HENPEPHIBHBIMHM aHAJOraMu —
MOKa3aTeTbHBIM 1 HOPMAIIBHBIM PaCIpeIeICHUSMH.

Conepxxanue nuHun «CiayyaliHble COOBITHSI M BEPOSTHOCTH» CIYKUT OCHOBOM
Uit (OpMUPOBAaHMS TPEACTABICHUM O paclpeleseHUH BEepOSTHOCTEH MexIy
3HAUCHUSAMH CIy4yalHBIX BEJIMYWH, a TakKe 3Ta JIMHHUS HeoOxonauma Kak 0asa
JUISL M3YYEHHs 3aKOHa OONbIIMX 4KceNl — (yHIaMEHTAJIbHOTO 3aKOHA, JCHCTBYIOLIETO
B MpUpPOJIe U OOIIECTBE U UMEIOUIEro MareMaruyeckyro (opmanuzanmio. CaM 3aKoH
OONBIIMX YHCENl TMpeajaraercs B O3HAKOMUTEIbHOM (opmMe ¢ MUHUMAIbHBIM
UCIIOJIb30BaHUEM MATEeMAaTHUYECKOTO popMaIn3ma.

Tewmbl, CBSi3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMU BEIMYMHAMH, AKIEHTHPYIOT
BHHUMaHUE O0y4aroUMXcs Ha OMHUCAHUU U U3YyYEHUU CIyYalHBIX SBJICHHUHI C MOMOUIBIO
HEMpepbIBHBIX (QYHKIUMHA. OCHOBHOE BHHUMAHHE YIENSIETCS IMOKAa3aTeIbHOMY U
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HOPMAJIbHOMY paCHpeleICHUSIM, TPUH OTOM MPEANOJIaraeTcsi O3HAKOMHUTEILHOE
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
apumMeTnyecKoe, MeIMana, HauOoJIbIllee U HAMMEHbIIIee 3HAUCHUS, pa3MaXx, TUCIIEPCHUs
U CTaHAApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (ONBITHI) W CIydalHbIE COOBITHUSA. DJIEeMEHTapHbIC
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 OKHUIAHMUE,
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 HCCIICOBaHUMN.

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 MojJyqauT CICAYIOMIKNE MPeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMBI;

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

OMEepUPOBATh MOHATUIMU: CITyYalHBIA SKCIIEPUMEHT (OIBIT) U CIIydyalHOE 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: TEPECCUCHHE 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 COOBITUI B CEPUU HE3aBHCHMBIX
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 CICTYIONINE 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 PaclpeeICHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIIUX YHCET,;

UMETh MPEJICTABICHUE O HOPMAIBLHOM PacipeieiCHUN.
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10 KJIACC
HanmenoBanue pazgena  |KommuecTso OcHOBHOE cofiepKaHne OcCHOBHBIE BH/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yJaronuxcs
[IpencraBieHne JaHHBIX 4 IIpeacraBienye JaHHBIX C IOMOIIBIO N3Baexats nHpoOpManuo 13 Tabnuil
Y OIMCaTEeIbHAas CTATUCTUKA Tabnui u quarpamm. Cpennee U AuarpaMM, HCIO0JIb30BaTh TaOJIHIIbI
apupMeTnyecKoe, MeIaHa, Y IUarpamMMBbl JUIsl IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX TAHHBIX.
3HA4YEHUS, pa3Max, TUCIEPCHs, Haxoaursb onrcarenbHble
CTaHJAapPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKH JTaHHBIX.
HaObOpoOB BoiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHUYHMBOCTH
u onpenenstomux e€ pakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha mpuMepax ciry4alHbIe

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOYKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CIy4ailHbI€ COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB ciTydaiiHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMU
AJIeMEHTAPHBIMU COOBITUSMH.
[IpakTuueckas padora

COOBITHS B OITMCAHHOM CITy4aiiHOM
OTIBITE.

D®opMyJTHPOBATH YCIIOBHS POBEICHUS
CJIy4allHOTO OIIBITA.

HaxoauThb BeposSITHOCTH COOBITHIMA

B OMBITaX C PABHOBO3MO>KHBIMU
HCXOJaMHU.

MoaeaupoBaTh OIBITHI

C pPaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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MCXOJIaMU B XOJI€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedycHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Junarpammel Dinepa. Popmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpamMMsl Jiisepa

U CJIOBECHOE OIMCAaHUE COOBITUI

i GOPMYJIMPOBKHU U U300paKEeHUS
O0OBEMHEHUS U IEPECEUEHUSI COOBITU.
Pemiarh 3aga4m ¢ UCIIOIB30BaHUEM
(OpMyJIbI CI0KEHUS BEPOSTHOCTEM

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra mogHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

VYcaoBHas BEPOSTHOCTb. Y MHOXKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
skcriepumenTa. opmyria MoJIHou
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaumn Ha HaxOXICHUE
BEPOSATHOCTEHW COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C IOMOIIBIO A€peBa
CJIy4ailHOTO OMBITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
o ¢opmyJie U 1Mo OpraHu3aluu
CJIy4ailHOTO OMbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe npaBuio
ymMHOXkeHus. [lepectanoBku

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

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUIs IEPEUUCIICHUS COOBITHI

B CJIy4allHOM OIIBITE.

IMoab3oBaThes popmyoit

U TpeyrojabHUKoM Ilackans

JUIS OTIPENIETIEHUS YMCIIa COYETAaHU N

Cepuu nociea0BaTeIbHBIX
HCIIbITAHUI

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

Pa30uBaTh CI0XHBIE SKCIIEPUMEHTHI
Ha OT/AEJIbHBIE UCTIBITAHUS.
OcBanBaTh NOHSITHS . UCIIBITAHUE,
cepusi HE3aBUCUMbIX HCTIBITAHUH.
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ycnexa. Cepust HE3aBUCUMBIX
VCTIbITaHUN bepHyIun.
[IpakTuueckas padora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI CEpui
HE3aBUCUMBIX UCIIBITAHUMN.
Pemarsp 3agaum Ha OMCK
BEPOATHOCTEH COOBITHIA B cCEpUU
WCIIBITAHUI JIO TIEPBOT0 ycrexa

Y B CEpUSX UCIIBITAHUN bepHyIu.
HN3yuaTthb B X0/1€ IPAKTHYECKOMI
PadoTHI C UCIIOIH30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEPUSIX HE3aBUCHUMBIX
WCIIBITAaHUN

CiyyaiiHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BETUYMHA.
Pacnpenenenne BeposiTHOCTEN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC Cﬂy‘{aﬁHLIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIydaitHas
BEJIMUMHA, pacipeiesiCHue, TadauIa
pacnpeneneHus, JuarpaMmma
pacrpeeeHusl.

IIpuBoauTH NpUMeEPHI
pacnpeneneHuii, B TOM YHCIIE
r€OMETPUYECKOT0 U OMHOMHUAIBLHOTO.
CpaBHHMBATB pacupeieieHus
CIIyYaWHBIX BEJIIMYUH

HaxoanThb 3HaAYCHUS CyMMBI

U IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTts H pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIIBHOE
pacnpeneneHue
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[loBTOpEeHMe, 00001IEH E, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEeHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHble ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAHUHN
CIy4JaitHeIX coObITHI. OTniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KUIIACC
HanmenoBanue paznena  |KomamuecTBo OcHOBHOE coAepKaHUE OCHOBHBIE BUJIBI IESITEIBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcst
MaremaTuyeckoe 0XXKUIaHue 4 [Ipumepbl TpUMEHEHUS OcBauBaTh NOHATUE MATEMATUYECKOTO

CIy4allHOW BEJIWYMHBI

MAaTEeMaTUYECKOTO OKUIAHUS
(cTpaxoBaHue, 10TEPES).
MaremaTn4eckoe 0KMIaHUE CYMMBI
CIIy4alHbIX BEJINYMH.
MaremaTndeckoe 0XKuJaHue
reOMETPUYECKOT0 1 OMHOMHAIIBHOTO
pacnpeneneHun

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH TPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTIO
oXXuaaHus. Beraucnars
MaTeMaTHYECKOEe 0’KHJIaHNUE.
Hcnoan3oBarh noHATHE
MaTEeMaTUYECKOro 0KUIAHUS U €T0
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoauTsp 110 u3BeCTHBIM QopMysiam
MaTEeMaTUYECKOE 0KUJIaHUE CYyMMBI
CJIIy4YalHBIX BEJIMYMH.

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

¥ OMHOMHAJILHOE pacrpeeieHUs
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcnst u craHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTnueckas padota

C HCTOJIB30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHATHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIydailHON
BEJIMYMHBI.

Haxoauts qucnepcuto

10 pacrpeesIeHUIO.

Haxoautsp 110 u3BecTHBIM (popmyrnam
JUCIIEPCHIO T€OMETPUUECKOTO

1 OMHOMMAJIBHOTO pacipeieieHus,

B TOM YHCJIE B XOJI€ MPAKTUIECKOU
paboOTHI C UCIIOIB30BaHUEM
AIIEKTPOHHBIX TAOIHUI]

3aK0H OOJIBIIINX YHUCE]T

3akoH OonbIIKX yncesn. BeiOopouHsIii
METOJl UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJTb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
MCCJIEIOBAHMS COBOKYITHOCTHU JaHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKOU PabOTHI
C MCIOJIb30BAaHUEM JJIEKTPOHHBIX
Ta0JIML] MPUMEHEHHE BHIOOPOYHOTO
METO/1a UCCIENOBaHUs

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (paclpeeieHus)

ITIprmepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYUH. QYyHKIUS TUIOTHOCTH
pactpenenenus. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CJly4dailHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH IPUMEPHI HENPEPBIBHBIX
CJIy4alHbIX BEJINYMH.
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Haxoautb BepOsSITHOCTU COOBITHIA
10 TaHHOW (PYHKIIUM IJIOTHOCTH, B TOM
YU CJIE PABHOMEPHOIO PacpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMaIbHOMY | OcBamBaTh MOHATHS: HOPMAJIbHOE
pacnpezenennto. OyHKIUS pacrmpeiesieHue.
IUIOTHOCTU ¥ CBOWCTBA HOPMAJIbHOTO BbieTh 110 ONMCAaHUIO CITydaiHbIe
pacmpeseneHusl. BEJIMYMHBI, pacrpeeéHHbIE
[TpakTnueckas padbota 0 HOPMAITBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauTHL NpUMePHI 335124,
TabIUIL NPUBOJAIIMX K HOPMAIbHOMY
pacnpeaenenuto. HaxoauTtes yncioBbie
XapaKTEPUCTUKU HOPMAJILHOTO
pacmpeziesieHus IO U3BECTHBIM
dbopmynam.
Pemarh 3a1aun, cBsI3aHHLIC
C MPUMEHEHHEM CBOMCTB HOPMaJILHOTO
pacnpeneneHuii, B TOM YHCIIE
C UCTIOJIb30BaHUEM DJICKTPOHHBIX
Ta0IuI
[ToBTOpEHue, 00001IeHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOPSITH U3yYEHHOE U BHICTPAUBATh

U CUCTeMAaTHU3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTAaTUCTHUKA, OTIBITHI

C PAaBHOBO3MOKHBIMU
9JIEMEHTApHBIMU COOBITUSIMU,
BBIUHCJICHHE BEPOATHOCTEN COOBITUI

CHUCTEMY 3HAHUU
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C IpUMEeHEHUEM (HopMyIT

U rpagMuecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpamma Ditniepa), cirydaiiHbie
BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTHYECKOE 0KUIAHUE
CIIy4allHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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