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Pabouas mporpamma no yue6HOMY mpeamety «Marematrka» (0a30BbIil YPOBEHbD)
(mpeametHas oOnacth «MaTemaThka U MH(QOPMATHKA») BKIIOYAET MOSCHUTEIHHYIO
3aIlMCKY, COJep>KaHue OOyueHUsl, TUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHUS MPOTPaMMBbI IO
MaTeMaTHKe, TEeMAaTHYECKOE TIIAaHUPOBAHHE.

[losicHutenpHas 3amucka OTpa)kaeT OOIIKE IIeNIM U 3aJ]a4i U3yUYeHUs] MaTeMaTHKHY,
XapaKTePUCTUKY TMCUXOJIOTUYECKUX MPEANOCHUIOK K €€ HM3YYCHHIO O0yYaroIIuMUc,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXkKe MOAXOAbl K OTOOpYy COIepKaHMUS,
K OTIPEJICIICHHUIO IJIAHUPYEMbIX PE3YJIbTATOB.

Copepxanne  OOy4deHHs] pPacKpbhIBaeT COAEpKATENbHBIE JUHUH, KOTOPBIC
npeiaralTes 1 0043aTeIbHOTO M3YUYEHHUsSl B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1rero oOGpazoBaHMs.

[Inanupyembie pe3yibTaThl OCBOSHHUS MPOTPaMMbl MO MaTEeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 3a BeCh Nepuoja OOydeHHs Ha YpPOBHE
cpemHero oOmiero o0pa3oBaHusA, a TaKXkKe MPEAMETHBIC TOCTIKEHHUS O00ydaromerocs
3a KaXIbIi TOJ1 OOy4EeHUs

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 MaTemMaTUKE Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO c y4éToM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM,
NPEABIABISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHHUIO, W TPAAMIMN POCCHICKOTO
oOpazoBanus. Peanmuzarusi mporpamMmbl 10 MaTeMaTHKE OOECTeUMBAET OBJIAJICHUE
KJIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBISIONIMMH  OCHOBY IS  CaMOPa3BUTHS
U HEMPEPHIBHOTO 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
KKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUECKUX 3HAHUH,
HE0OXOMMOro JIJIsl JaJIbHEHIIeH yCTeHOoN X13HU B o01mecTBe. IMEHHO Ha pelieHue
ATOM 3a/1ayy HalleJIeHa MPOoTrpaMmMa Mo MaTeMaTuke 0a30BOT0 YPOBHHI.

B snoxy uudposoii Ttpanchopmaiuu Bcex chep UemoBEUECKON MeATETLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boii
MaTEeMaTUYECKON TOJITOTOBKHU. YK€ B IIIKOJIC MAaTEMATHKA CITY>KUT OTIOPHBIM MPEMETOM
JUIST W3Y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKU3HM TIOCNIE€ IIIKOJIBI peaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHUE, YTO TPEOyeT MOTHOICHHON
0a3oBoii 00IIe00pPa30BaATEIBHOM TOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHH PacTET YHUCIIO CIEIHAIBHOCTEH, CBS3aHHBIX
C HETMOCPE/ICTBEHHBIM MPUMEHEHHEM MaTEMaTHKH: U B c(hepe SJKOHOMUKH, U B OH3HECE,
Y B TEXHOJIOTUYECKUX 00JIACTAX, U JaKe B TYMaHUTApHBIX cepax. Takum oOpazom, Kpyr
oOydJarommxcs, M KOTOPBIX MaTeMaThKa CTAaHOBHUTCS 3HAYMMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIUPSIETCS.



[IpakTHyeckasl MOJE3HOCTh MAaTEMATHKU OOYCJOBIIEHA TeM, YTO €€ MpPeaMETOM
ABJIAIOTCS (DyHIAaAMEHTaIbHbIE CTPYKTYPhI HAILIETO MHUpA: MPOCTPAHCTBEHHbIE (HOPMBI U
KOJIMYECTBEHHBIC OTHOIIEHUS OT MPOCTEHIINX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM
OMbITe, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOJWMBIX HJsl Pa3BUTUS HAyYHBIX H
TEXHOJIOTUUECKNX uJeH. be3 KOHKpPETHhIX MaTEeMaTUYECKUX 3HAHUM 3aTpyAHEHO
NOHMMAaHWE TPUHLMUIIOB YCTPOHCTBA M HCIIOJIB30BAHUA COBPEMEHHON TEXHUKH,
BOCHIPUATHE W HUHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, HSKOHOMHYECKOM,
noJuTUYecKod  uHbopmaruu, ManodPdeKTUBHA TMOBCEIHEBHAS  MpaKTHYECKas
nesTenbHOCTh. Kax1oMy 4eoBeKy B CBOCH JKU3HU MPUXOAUTCS BBITIOIHATH TOCTATOYHO
CJIOHBIE PACUEThl U COCTABIIATh HECIIOKHBIEC aJITOPUTMBI, HAXOJAUTh HYKHbIE (hOPMYJIbI
U MPUMEHATHh WX, BIAACTh MPAKTHUYCCKUMH MPUEMAMUA TE€OMETPUYCCKUX M3MEPCHUU U
MOCTPOCHUM, YUTAaTh WH(MOPMAIMIO, TPEICTABICHHYI0O B BHAY TaOJHI], IUarpamm
u rpaduKOB, XKUTh B YCIOBUSAX HEOINPEACIEHHOCTH U TIOHHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OmHOBpEMEHHO ¢ pacuiupeHreM cep MPUMEHEHHsS] MaTeMaTUKU B COBPEMEHHOM
obmiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MAaT€MaTHYECKUH CTWJIb MBIIIJICHHUS,
MPOSIBJISIIONIMICS B ONpENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wuzyuyeHus
MaTeMaTUKH B apceHaj] MPUEMOB U METOJIOB MBIIIJICHUS YENOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKIHS U JeAYyKIUsA, 0000IIeHNe U KOHKPETU3allks, aHaJi3 U
CUHTE3, KJacCU(UKaIMs U cucTeMaru3alus, adcTparupoBanue u aHanorus. OObEKTHI
MaTEeMaTHUECKUX YMO3AKJIIOUEHWH, TpaBWJIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOCHUM,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopmyapoBaTh, 0OOCHOBBIBATH U JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTeMaTuke MpUHAJICKUT BeAylas poib B (pOPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHHSI W BOCIUTAHUU YMEHHU JCHCTBOBATh
10 33/IaHHBIM aJITOPUTMAaM, COBEPIICHCTBOBATH U3BECTHBIE U KOHCTPYHUPOBATH HOBBIE.
B nmnpouecce pemieHuss 3agad — OCHOBHOM Y4eOHOM JESATEIBHOCTH Ha  ypoOKax
MaTE€MaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAAHAS CTOPOHBI MBITUICHHUS.

OO0yueHue maTeMaTUKe JAET BO3MOXKHOCTH Pa3BUBATH y 00yYarOLIUMXCs TOYHYIO,
parMoHAIBHYI0O U WH(POPMATUBHYIO pPeYb, YMEHHE OTOMpPATh HamOoJee MOIXOISAIINE
SI3BIKOBBIC, CHMBOJHMYECKHE, TpadUyecKue CpeACTBa I BBIPAXKEHHUS CYXICHUUA U
HATJISHOTO UX MPEICTaBICHHUS.

HeoOxoaumbiM KOMIIOHEHTOM 00IMIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMH TIO3HAHUS JCHCTBUTEILHOCTH, MPEACTABICHUE
O TpeaMeTe M METOJIé MAaTeMaTUKHU, €ro OTIMYMA OT METOJOB ECTECTBEHHBIX H
TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHHUS MATeMaTHUKUA JUIsl pPEelIeHUs
HAYYHBIX W MPUKJIAIHBIX 3371a4. TakuM o0pa3om, MaTeMaTuieckoe oOpa3oBaHHE BHOCUT
CBOI BKJIaJ B hOpMHUPOBAHUE OOIIEH KYIbTYphI YeJIOBEKA.

W3ydyeHne MaTeMaTHKHU CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
NOHUMAHUIO KPAaCOThl M U3SIIECTBA MATEMATHUYECKUX PACCYXKICHUM, BOCHPUSITHIO
reOMETPUUECKUX (POPM, YCBOCHHUIO I CUMMETPHUHU.



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

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

noJBeJcHNE OOydaroluXcss Ha JOCTYIIHOM Uil HHMX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMATUKHU U OKPY’KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKU KaK 4acTh
o011el KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUUHOCTHA MBILIUICHHS,
MHTEpeca K M3YYEHHUIO MAaTEMAaTUKH;

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

OcHOBHBIMU JIMHUSAMHU cojaepkanus matematnku B 10-11 kmaccax SIBASIOTCS:
«Yucna u BbIUUCICHUSY, «AnreOpay («Alredpandeckue BbIPAXKECHUSD, «YPaBHEHUS U
HEpaBEeHCTBa»), «Hauana MaremaTrueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
burypsl U ux cpoiicTBay, «3MepeHue reoMeTpuYeCcKUX BEIUYHUHY»), «BeposTHOCTh U
CTaTUCTHKa». J[aHHbIE JMHUM Pa3BUBAIOTCS MapajUieIbHO, KaXJas B COOTBETCTBUU
C COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT APYroil, a B TECHOM KOHTAaKTe
u B3aumonercTBuu. KpoMe 3Toro, ux o0OBEIMHSET JOTrhyecKas COCTaBIISAIONIAs,
TpPaJAMLIMOHHO MPUCYIIasi MaTeMaTHUKE U MPOHU3BIBAIOIIAS BCE MAaTEMAaTHYECKUE KYPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BlaJICHUE
METOJAMH JI0Ka3aTelIbCTB, aJrOPUTMaMHU pEIICHHs 3adad, yMeHUEe (POpMyIHpOBaTH
ONpEENEeHHs, aKCUOMBl W TEOPEMBbI, MNPUMEHSITh HUX, MPOBOJIUTH JI0KA3aTEIbHBIC
pacCyXJeHUsT B XOJE pEIICHHs 3aJad» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
dbopMHpOBaHUE JIOTMUYECKUX YMEHUH paclpeaensercs M0 BCeM TrojaM o0ydyeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®PI'OC COO Marematuka siBIsieTCS 0053aTebHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo maremartuke npeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaThka» B paMKaxX TpEX y4eOHBIX KypCOB:
«AnreOpa ¥ Hauajga MaTeMaTHdyeckoro aHamuza», «['eomerpusi», «BeposTHOCTH U
craructukay. dopmMupoBaHue JIOTHYECKUX YMEHHUI OCYIIECTBISETCS Ha MPOTSHKEHUU
BCEX JIeT OOy4YeHHs] Ha ypOBHE CpeaHero obOiiero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

OO111ee yuCiIo YacoB, peKOMEH0BAHHBIX ISl U3ydyeHus MateMatuku — 340 yacos:
B 10 xmacce — 170 gacoB (5 wacoB B Hememo), B 11 kmacce — 170 gacoB (5 uacos
B HEJICIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHXXCHHC 06yan0HlHMHCH JIMYHOCTHBIX, MCTAIIPCAMCTHLIX H IPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YIILTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ynbrare u3ydeHus MaTeMaTUKH Ha YPOBHE CpPEIHEro 0011ero oOpa3oBaHMs
y oOyuatoierocst Oyayt chopMupOBaHbI CIEAYIONNE TUYHOCTHBIE PE3YJIbTaThl:

1) rpakIaHCKOTro BOCIIUTAHMSA:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA OOYyYaroIerocss Kak aKTHBHOTO H
OTBETCTBCHHOTO YJICHA POCCHMCKOIO OOINECTBa, MPEICTABICHUE O MaTeMAaTHYCCKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHUH, TPOIEAYP TPaskIaHCKOTO
ob1ecTBa (BBIOOPHI, OIPOCHI M JIPYroe), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIHBIMU
UHCTUTYTAaMHU B COOTBETCTBHH C MX PYHKIUAMHU M Ha3HAUCHUEM;

2) MaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHIMCKOM TpaKJTaHCKOM HISHTHUYHOCTH,  YBaXKCHUS
K IPOLUUIOMY W HAaCTOSIIEMY POCCUUCKOM MATEMaTHUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUHMCKOW MaTEMaTHYECKOW IIKOJIbI,
HCIIOJIb30BaHUE ATUX JTOCTHIKEHUM B IPYTUX HAayKaxX, TEXHOJIOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHME JIyXOBHBIX IIEHHOCTEH POCCHIMCKOT0 Hapoaa, CPOpPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHUA, AITHUYECKOTO IIOBEIEHUS, CBI3aHHOTO C MPAKTHYECKUM
INPUMEHEHUEM JOCTHKEHUW HAayKH U JESATEIBHOCTBIO YUYEHOIO, OCO3HAHHWE JIMYHOIO
BKJIaJla B IOCTPOCHHE YCTOWYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYasg DOCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEUICHUH, paCCyXKIEHUN, BOCIPUUMYUBOCTH
K MaTeMaTUYECKUM acCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpecax
3I0pOBOTO0 M 0€30MacHOro oOpas3a >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryispHas Guznueckas akTUBHOCTD), (U3MUECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIIbHOMU IEATEIBHOCTBIO;

6) TPya0BOr0 BOCTIMTAHUA:
TOTOBHOCTh K TPY/AY, OCO3HAaHHE IICHHOCTH TPYIOJOOUS, MHTEPEC K Pa3IMIHBIM
chepam npodecCHOHATBHON JEATETbHOCTH, CBA3AaHHBIM C MaTeMaTUKON U e



MPWIOKEHUSIMA, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieit mpodeccun
U pean30BBIBATh COOCTBCHHBIC »KHU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCel KHM3HHU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHUH MPAKTHYSCKUX 3a7ad MaTEMaTHYECKOM
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKOW KYJIBTYPHI, TOHUMAHHUE BIUSHUS COIHAIBHO-
YKOHOMHYECKHUX MPOIIECCOB HAa COCTOSTHUE MMPUPOIHON U COIUATBHOMN CPEIIbl, 0CO3HAHNE
r100aTpbHOTO  XapakTepa HKOJIOTHMYECKUX TpoOJieM, OpHCHTAlHUs Ha MPUMCHEHHE
MaTEeMaTHYECKUX 3HAHWW JUIsl peIIeHHs] 3a7ad B OO0JAacTH OKPYXKAIOUIEH Cpemsbl,
IUTAHUPOBAHKE TIOCTYIKOB M OIEHKH MX BO3MOXHBIX IMOCICACTBHH I OKPYKaIOIIEH
Cpelibl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKHU, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cepbl YeIOBEUECKON AESITENbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
IUBWIM3AIMM, OBJIAJECHUE SA3BIKOM MAaTEMaTUKU W MAaTEMaTU4YEeCKOW KyJIbTYpou
KaK CpEICTBOM  TIO3HAaHWA MHpPA, T[OTOBHOCTh  OCYIIECTBIATH  MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO 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 YHUBEPCAIbHBIMUA TO3HABATEIBLHBIMHU JCHCTBUSIMH,
YHUBEPCATbHBIMA  KOMMYHUKATUBHBIMH  JICUCTBHSIMH W yYHUBEPCATbHBIMU
PETYISTUBHBIMU JACHUCTBUSMU.

IMo3naBaTeibHbIe YHUBEPCAJIbHbIE YYeOHbIE JeCTBUS
ba3oBble Jloruyeckune 1eMCTBUSA:

BBUSIBISITh W XapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATHUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTAaHABIWBAThH CYIICCTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTst 0000IIIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATH, (DOPMYIUPOBATH U TIPEOOPA3OBHIBATE CYKICHHS: YTBEPAUTEIHHBIC
U OTpUIATEIbHbIE, UHUYHBIE, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM TPOTHUBOPEUMS
B (akTax, MaHHBIX, HAONIOJEHUSX W YTBEPXKACHUSAX, IIpeyiarath KpUTEpUU
JUISL BBISIBIICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JIENaTh BBIBOJIBI C UCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;



MPOBOJIUTH 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
perieHus, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBnle ucciaenoBarejabCKue 1eCTBUA.

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

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

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0O0OOIIEHHUS M BBIBOABI 110 pPe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOKHO€ pPa3BUTHUE TMPOLIECCA, a TAaKXKE BBIJBUTAThH
MPEIOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanumeii:

BBISIBJIAITH 1e(DUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOIPOC
U JJI peuIeHus 3a/1auu;

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

CTPYKTYpUpOBaTh HH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iMuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

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

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeHCTBUSA:

BOCIIPHHUMATh W (HOPMYITUPOBATh CYXICHHUS B COOTBETCTBHUHM C YCIOBHSIMHU
U T[EJISIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOJy peHICHUsS 3aadi, KOMMCHTHPOBAThH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJie¢ OOCYXIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
poOJIeMBI, pelIaeMOl 3a/layu, BBICKA3bIBATh WJICH, HAIICJIICHHBIC Ha IOWCK pEIICHUS,
COMOCTAaBIISATh CBOM CYXKJEHUS C CYXKISHUSIMH JPYTUX YYaCTHHKOB JIHAJIOTA,
OoOHapy>KHBaTh Pa3Inuue M CXOJCTBO TMO3UIINMA, B KOPPEKTHOU Popme dhopMyTupoBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yJbTAaThl PEMICHUS 3a7a4yd, SKCIEPUMEHTa, WCCIIECIOBaHNUS,
MPOEKTa, CaMOCTOSTENBHO BHIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3aaad
MPE3CHTAIMN U OCOOCHHOCTEH ayUTOPHH.



PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusamnus:

COCTABJISITH ILJIaH, AJITOPUTM PEIICHUS 3a]1a4l, BEIOUPATH CIIOCOO PEIICHHUS ¢ yUETOM
UMEIOIIUXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTbh 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 M pe3ysibTara perieHUus MaTeMaTHYeCKOU
3aJlaui;

MPEABUACTh TPYIHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH IPH PCEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIMHOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEIU M YCIOBUSIM, OOBICHATH MNPUUMHBI
JOCTHKEHUS WM HEJOCTHXKEHUS PE3YJIbTaTOB JIEATEILHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYAILHON pabOThI
Opy  pEHIeHHH Yy4eOHBbIX 3ajay, NPUHUMATh I1IeJIb COBMECTHOM JESTEIBHOCTH,
IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pachpefeisaTh BUIbI padoT,
JIOTOBApUBATHCA, OOCYX JaTh TPOIECC W pe3ylbTrar paboThl, 0000maTh 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 BKJIa/la B OOIINIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMO/ICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMbI IO MaTeMaTWKe Ha 0a30BOM
YpOBHE Ha YpOBHE CpeJIHEro 0011ero o0pa3oBaHus MPECTaBIEHBI 110 roJaM 00y4YeHus
B paMKaxX OTJENbHBIX yU4eOHBIX 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 3AIITMCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHaU3a» SABJISIETCS OJHUM
U3 HamOoJiee 3HAYMMBIX B IporpaMme CpeAaHero o6iero oOpa3oBaHMs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECIEYMBACT WHCTPYMEHTAJIbHYIO 0a3y ANl U3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYroil CTOPOHBI, (QOPMHUPYET JIOTHUYECKOE
U a0CTpakTHOE MBIIUICHHE OOYYalolUXCsl Ha YpPOBHE, HEOOXOJAMMOM JJIsi OCBOCHUS
y4eOHBIX KypcOB MH(QOPMATHKH, OOIIECTBO3ZHAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AinreOpa M Hayaja MaT€MaTHYECKOro 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
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEMaTHUYECKMMU 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 U B UICKYCCTBE, C BBIAAIOIMMUCA MaTEMAaTUYECKUMH OTKPBITUAMU U UX aBTOPAMH.

VYyeOHbli Kypc anredpbl 1 Havyajl MaTEMaTHYECKOTo aHaiu3a o0Jajaet
3HAYNUTEIBHBIM BOCIIUTATEIBHBIM ITOTEHIMAJIOM, KOTOPBI pEaTu3yeTcsl 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 oOyueHus anreOpe M HayajllaM MaT€MaTHYEeCKOro aHaln3a
JICKUT JIEATEIbHOCTHBIA MPUHIUIT 00YYESHUSI.

B cTpykType nporpammsl o ajareOpe 1 HayanaaMm aHaJIu3a BBIACTSIOTCS CIeIyIOIIne
coJiepKaTelIbHO-MeToIuYecKre JUHUM: «Yucna W BeUUCHCHUS», «DyHKIMM U
rpadukn», «YpaBHEHHS M HepaBeHCTBa», «Hauama wmaTemaTuueckoro aHaiusay,
«MHoOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpKATEIbHO-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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TeMaMu U pasnenamu. J(aHHBIN yuyeOHBINH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBeuHSET B cebe cojiepKaHWe HECKOJIbKUX MaTEeMaTHYECKUX NUCLMIUIMH: anredpa,
TPUTOHOMETPHS, MATEMAaTUUECKU aHaJIu3, TEOPUSI MHOXKECTB U Apyrue. I1lo mepe toro
Kak oOydJarolmuecs OBIaJEeBAlOT BcE OoJjiee MUPOKUM MaTEeMaTHYECKUM alllapaTom,
y HHUX T[OCIEA0BAaTeNIbHO (QOPMHUPYETCSI U COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKyI0 MOJENb PpPEATbHOM CHUTyallMd, OPUMEHATh 3HAHMS, IOJYyYECHHbIE
B yueOHOM Kypce «Anrebpa W Hadajga MaTEeMaTHMYECKOTO aHalIM3ay, IS PElIeHUs
CaMOCTOATENbHO  CHOPMYJTMPOBAHHOM  MaTEeMaTHYECKOM  3ajayd, a  3aTeM
MHTEPHPETUPOBATH MOJYUCHHBIN PE3YNIbTAT.

ConepxaTenpHO-MeTOANYECKAasT JUHUA «Yucna W BBIYMCICHUS» 3aBEpIIACT
(OopMHpOBaHHWE HABBIKOB HCIIOJIb30BAHUS JIEUCTBUTENIBHBIX YHCE, KOTOpPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOTro oOmiero oopazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3oBaHMs 0C000€ BHUMaHueE yaensercs (OpMUPOBAHUIO MPOYHBIX BEIUUCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d MCIOJb30BaHUE pPa3IUYHbIX (OpPM  3aluch
JEUCTBUTEIBHOTO YUCIIA, YMEHUE PAlMOHAIBHO BBIIOJIHATH ACUCTBUSA C HUMH, J1€JaTh
OPUKHUJKY, OLIEHUBATh pe3yibTar. OOydaromuecs MOJydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBITIOJHEHUS JEHCTBUM C YUCIaMU, 3alIMCAaHHBIMU B CTaHIApTHOU popme,
VICITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTaHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUN.

ConepxxarenbHass  JUHUS ~ «YpaBHEHHS W HEPABEHCTBA»  pealu3yercs
Ha MPOTSHKEHUU BCEro 00yUYeHHs Ha YPOBHE CPEHEro OOIIETr0 00pa30BaHuUs, TOCKOJIbKY
B KaXJOM pas3fesie IpOorpamMmbl MPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a1ad.
OOyuaroiuecs: OBJIa€BAIOT PA3TUYHBIMU METOAAMH PEIICHUS 1EJIbIX, pallMOHAIbHBIX,
UPpPalMOHAIBHBIX, TOKA3aTEbHBIX, JOrapu(pMUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U uX cucteM. [lomyueHHble yMEeHHs UCHIONB3YIOTCS PU UCCIIEA0BAHUN (PYHKIUIA
C TOMOILIBIO NPOU3BOJHOM, PEHICHHH NPHUKIAJHBIX 33]ad U 3a/ad Ha HAXOXKICHUE
HauOONBIINX M HAUMEHBIIWX 3HAaYeHUH (QyHKkuuM. JlaHHas conxep)kareibHas JHMHUA
BKJIIOYAET B ceOsl Takke (OpMHUPOBAHME YMEHHI BBINOJHATH PACUETHI MO (PopMmyiiam,
npeoOpa3oBaHusl LIETbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHUM, a TakXke BBIPAXEHH, colepKalllux CTerneHu u Jiorapudmsl. braromaps
U3YYEHHUIO anredpandyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUS 00yJarommXcs, 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-MeTOoAMYecKass JUHUSA  «DyHKIMM U TpaduKuU»  TECHO
neperyieTaeTcs ¢ IpyruMH JIMHUSMU y4eOHOIrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIEAOBATENBHOCTh  W3Y4YEHUs  Marepuana. M3ydeHue  CTENEeHHOW,
MOKAa3aTeJIbHON, JTOTapu(PMUIECKON M TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBONCTB U
rpaukoB, HUCHOAb30BaHUE (YHKUMHA s peuieHus 3aJad W3 APYrux y4eOHbIX
IIPEIMETOB U PEAIbHOM U3HHM TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U
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C pelIeHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oolblioe BHUMAaHUE YAENIAETCS
(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 3a7ad,
JOCTYMHBIX 00YYaIOUIMMCsl, Y KOTOPBIX MOSIBISIETCA BO3MOXKHOCTb MCCIIEI0BATh U
CTpOUTh Tpauku (QyHKIMI, ONpeAenaTb UX HAauOOJbIINE M HANMEHbBIINE 3HAUYCHHS,
BBIUMCIIATH IUIOMAAd (QUryp u OOBEMBI TeN, HAXOJIUTh CKOPOCTH U YCKOPEHUS
npoueccoB. CoaepkaresbHas JMHUAS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS
MaTEMaTUYECKUX MOJENEH PealIbHbIX CUTyalud, HAXOXKIACHUS HAWIYUIIEro peleHus
B NPUKIAAHBIX, B TOM YHUCJIE COLMAJIBbHO-3KOHOMUYECKHX, 3aJa4yax.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 y3HAaIOT O BBIJAIOIIMXCS PE3yJbTaTax, MOJYyYEHHBIX B XOAE pa3BUTHUS
MaTE€MaTHUKHU KaK HayKH, 1 KX aBTOpaXx.

ConepxxarenpHO-MeTOAUYECKass JuHUS «MHOXecTBa M JIOTHKa» B OCHOBHOM
MOCBSILIEHA 3JIEMEHTAaM TEOPUU MHOXKECTB. TE€0pPETUKO-MHOXXECTBEHHbIE MPEICTABICHUS
NPOHMU3BIBAIOT BECh KypC UIKOJIBHOM MaTeMaTHUKH M MpeAyiaraloT Haubosee
YHUBEPCAIbHBIA S3bIK, OOBEAUHSIOMINN BCE pa3/iesibl MAaTEMAaTUKU U €€ MPUIIOKEHUH,
OHHM CBSI3BIBAIOT Pa3Hble MaTEMaTUYECKHUE IUCLUUILIMHBI B eauHoe 1enoe. [loatomy
Ba)KHO JIaTh BO3MOKHOCTh 00yYaroleMycsi IOHUMATh TEOPETUKO-MHOXECTBEHHBIN SI3bIK
COBPEMEHHOW MAaTeMaTUKHU U UCIOJb30BaTh €r0 JJIsl BEIPAXKEHUSI CBOMX MBICIIEH.

B yuebGHOM Kypce «Anredpa U Hadaja MaTeMaTUYECKOro aHAJIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaT€MAaTHYECKOI0 MOJEIMPOBAHUSA, KOTOPbIE MPU3BaHbI CPOPMUPOBATH
HABBIKM MOCTPOEHUSI MOJIENIEH pealbHbIX CHUTyalud, HCCIEAOBAHHUS 3TUX MOAeNen
C TMOMOUIBIO ammapaTa ajreOpbl U MaTEeMaTUYECKOTO aHaliu3a U HWHTEepIpeTanuu
MOJIYYCHHBIX pE3yNbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKIbIA 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, MCIOJIb30BaTh AHAJOTUI0, 0000ATh U  KOHKPETU3UPOBATh
npobnemy. JlesaTenbHOCTh O POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 33]1a4
OpraHu3yeTcsi B MPOLECCe M3YUYEHHUsI BCEX TeM Y4eOHOro kypca «Ajnredpa v Hauyasia
MaTEMaTUYECKOrO aHATU3a».

OO611ee YnCI0 YacoB, PEKOMEHIOBAHHBIX JJIs1 U3YUYEHUs1 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 OBYUYEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

PaunonaneHpie uyncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEYHbIE NIEpUOANYECKUE APOOU. ApUPMETHUECKHUE ONEpAllUU C PallMOHAIBHBIMU
YHcliaMH, peoOpa3oBaHus YUCIOBBIX BhIpaxeHuil. [Ipumenenne npoOeit U MpoOLEeHTOB
JUISL PEIIEHUS TPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACJIEN 3HAHUM U PEAIbHON KU3HHU.

JlelicTBuTENbHBIE ~ Yucla.  PalMoHambHBIE W UPPALMOHAJIBHBIE  YHCIA.
ApudpmeTnueckue omnepanuu ¢ JEHCTBUTENIbHbBIMM  uHuciaMu. [IpubnmxéHnble
BBIYMCJIEHNS, IPABWIIA OKPYIVIEHUS, IPUKUAKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszareneMm. CranmaptHas (opma 3anucu AEHCTBUTEIBHOTO
yucna. Hcnonp3oBanue mnoaxonsiied ¢Gopmbl  3amucu  JEHCTBUTEIBHBIX UHCEI
JUISl pEeIEHUs TPAKTUYECKHX 33]1a4 U MPEICTABICHUS JaHHBIX.

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

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
apPKTaHI'€HC YMCIJIOBOIO 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.

[IprumeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4
U3 pa3IMYHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DyHKUUN U TpaPuKHU

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

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

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

Tpuronomerpudeckasi OKpy>KHOCTb, ONIPEICICHUE TPUTOHOMETPUUECKUX (HYHKIIUH
YHICIIOBOTO apTyMEHTA.

Hauyaja MmaTeMaTHYeCKOro aHaJIM3a
ITocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHMs MOCIEI0BaTEIbHOCTEH. MOHOTOHHEIE
TIOCJIEAOBATCILHOCTH.
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ApudmMernueckass W TeOMETpUYeCKas Mporpeccuu. beckoHedHo yObIBaromias
reomerpuyeckas mnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccun. Dopmyia CI0KHBIX TPOIEHTOB. VICcTonb30BaHNe POTPECCHU [T PEIICHUS
peaNbHBIX 3a]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoxecTBO, omnepauud Haj MHOXecTBamMu. Jlumarpammbl — Oitnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO —armapara Uil OINKCAHWS  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.

YpaBHeHMs U HEPAaBEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAIIMX CTENEHW C  PAUOHAIBHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHbIE YpPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucreMbl TMHENHBIX ypaBHEHUM. PemeHne mpuKIagHbIX 3a4ad C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHCHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMmenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3a/1a4 U 3a71a4 U3 Pa3JIMuHbIX 00JacTel HAyKH U peaibHOM KU3HHU.

DOyHKUMHU U TPAPUKH

Oyukuus. [lepuonnueckue ¢QyHkuuu. [IpomMexxyTkM MOHOTOHHOCTH (DPYHKIUU.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMU. Hanbosbiiee 1 HauMeHblliee 3HaueHue (HyHKIUN
Ha TIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPAPUKH.

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

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonb3oBanne rpadukoB (yHKUMNA AJI1  UCCIENOBaHHUS IMPOLECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpU pEHICHWH 3a7ad M3 JPYruX Y4eOHbIX
MPEIMETOB U PEATTbHOM KU3HHU.

Havasa maTeMaTH4ecKOro aHajaImu3a
HemnpepsiBable QyHKIIMU. MeTOoa WHTEPBAIOB MJis pEIICHUS HEPABEHCTB.
[TpousBoanas ¢pyHkuu. 'eoMeTprueckuii U PU3MUECKUM CMBICT POU3BOTHOM.
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[IpousBoaubie 3eMeHTapHBIX GYHKINI. DOpMyIbl HAX0XKAESHUS 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 koniry o0yuenus B 10 kiacce oOyqaroniuiicss MOJIy4YHT CICTYIONINE MPEIMETHBIC
pE3yNbTATHI:

Yucjia v BIYUCTEHUS

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

BBITIOJTHATH apU(METUUSCKHE OTCPANHA C PAIMOHAIBHBIMUA M JCHCTBUTEIHLHBIMH
YUCIIaMU;

BBITIOJTHSTH 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
MOIXOIAILYI0 (POPMY 3aITMCH TEUCTBUTEIBHBIX YUCET JIJISl PEeHICHUS IPAKTUYECKUX 3a/1a4
U TIPE/ICTABIICHUS JIaHHBIX;

OTepUpOBaTh TOHSTUSIMHU: CHHYC, KOCMHYC M TaHI€HC TMPOU3BOJBLHOIO Yria,
UCIIOJI30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKINN.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh IOHATHUSAMU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIBHOE, WPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BBINIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH U peuiaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBIMOJHATH MPEoOpa3oBaHUsl LENBbIX, PAUUOHAIBHBIX M  HPPaLMOHAIBHBIX
BBIPDQKEHUN W pPEIlaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX U HMPPalMOHAIbHBIX
YPaBHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS M HEPABEHCTBA [UI PELICHMS MAaTEMaTUYECKUX 3a7ad U
3aJlay U3 pa3au4HbIX 001acTel HAyKH U peaabHOM KU3HU;

MOJIETTUPOBATh pealibHble CUTYallMu Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJauM, UCCIENOBATH IIOCTPOCHHBIE MOCIIH
C UCIIOJIb30BAHMEM allfapara aiareopsl.
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DOyHKIMU U TPAPUKHU:

ONEpUPOBATh MOHATHAMM: (YHKUUSA, CIOCOOBI 3adaHus (QYHKIUH, 001acTb
OIIpPENETICHUS U MHOKECTBO 3HAYCHUN (QYHKIMH, rpaduK PyHKIIMH, B3aUMHO OOpaTHBIE
bynxmy;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (YHKIUH, HYIH (DYHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GyHKIUHN JIJIs pEIICHUs ypaBHEHUM;

CTPOUTh M YWUTaTh Tpaduku JTHHEHHOW (YHKIMHM, KBagpaTUIHOW (QyHKIHUH,
CTETICHHOU (PYHKIIHH C LEJIbIM [TOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku (GYHKIUN A UCCIIEOBAHMS MIPOLIECCOB M 3aBUCUMOCTEH
IpU pELICHUU 33Ja4 U3 JAPYTUX YYEOHBIX MPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
(dbopMynamMu 3aBUCUMOCTH MEX/1y BEIMYNHAMH.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEIBHOCTh,  apupMeTHdecKas |
reOMETpPUYECKast MPOTPECCUU;

OTepUPOBAThH MOHATUSAMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUYECKas MPOTPECCus,
cymMMa OECKOHEUHO YOBIBAIOIIECH reOMETPUUECKON IPOTrPECCUu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TIOCIIEOBATEIBHOCTEH U TIPOTPECCHM I pelIeHUs
peaNbHBIX 33]1a4 MPUKIATHOTO XapaKTepa.

MHosxecTBa M JIOTHKA:
OIIEpUPOBATH MOHATUSIMM: MHOXECTBO, OTIEpALIMX HAJl MHOKECTBAMU;
HCTIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIN anmapar ISl ONMUCAHUS PEabHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 IPYTUX yIeOHBIX MIPEIMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIbCTBO.

K koniry oOyuenus B 11 kiiacce oOy4aroniuiicss MOJIyIHT CIETYIOIINE MPEIMETHBIC
pe3yabTaThI:

YucJia v BbIYHCITECHHUA:

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 M HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHU MJsi MPeoOpa3oBaHUSl BBIPAXKEHHM, ONEPUPOBATH
MOHATUSAMU: II0KA3aTEJIbHOE YPaBHEHUE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
IIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB;

BBINOJIHATH IPe0oOpa30BaHMsI BBIPAXKEHUHN, COAEPIKAIIMX JIOTapu(pMBbl, ONIEPUPOBATH
HOHSATHUAMHU: JIOTapU(PMHUUECKOE YpaBHEHHUE M HEPABEHCTBO, pelIaTb OCHOBHbBIE THIIbI
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Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

HaXOJUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSMU: CHUCTEMA JIMHEHHBIX YpAaBHEHUHM U €€ pelIeHue,
WCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEIICHUS TPAKTUYECKUX 3a]1a4;

HAaXOAUTh PEIICHUS IPOCTEHIIMX CUCTEM M COBOKYIHOCTEM pPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCIOBHIO 33/1a4M, UCCIIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAaHUEM amIapara ajreOphl.

DYyHKUMH U TPAPUKH:

OIIEpUPOBATH MOHATUAMU: NeproArudecKast QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DSKCTpeMyMa (YHKIMM, HauOoJibllee W HaUMEHbIIEE 3HAYEHUs
(GYHKIIMM Ha MPOMEXYTKE, UCIOIb30BaTh UX ISl UCCIENOBAaHUS (PYHKIMH, 3aJaHHON
rpadukom;

ONEpUpPOBaTh  MOHATHSAMM: TpadUKU  IOKa3aTeNbHOM, JIorapupMu4ecKon
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh MX HA KOOPAMHATHOW IJIOCKOCTH U
VCIIOJIb30BaTh JUIs PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpaUKU JUHEHHBIX YypaBHEHHM
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMbI JIMHEUHBIX YPAaBHEHUM;

UCIOJb30BaTh rpaduKku GyHKIUHN 71 UCCIEA0BAaHUS POLECCOB U 3aBUCUMOCTEH
U3 IPYrUX YYEOHBIX AUCLMILINH.

Hauaja maTeMaTH4eCKOro aHAJIN3Aa:

OTNEepUpPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIMS, Npou3BoAHAs (GYHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUYECKUI U (PU3MUECKH CMBICT TPOWU3BOJHOW JJISi pEIICHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIMMA, BBIUUCISATH TMPOU3BOHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITUH;

UCIIOJIb30BaTh MPOU3BOAHYIO Il HUCCJIENOBaHMS (YHKIMA HAa MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

WCMOJIb30BaTh  MPOU3BOJHYK)  JUII  HAXOXKICHUS  HAWJIYUIIErO0  PELICHUs
B [IPUKJIA/IHBIX, B TOM YHUCJIE COLIMATbHO-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
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJU3a.

18



TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas pabouas mporpamma | Marematuka. 10—11 kimaccer (6a30BbIH YPOBEHD)

10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHOBHOE cofiepKaHue OcHOBHBIE BU/IbI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yYaroIIMXCs
MHOkeCTBa pallMOHATBHBIX 14 MHOXECTBO, OTICpAITHH 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 npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIAIHBIX
3a71a4 U3 Pa3IM4YHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIE YUCIIA.
ParmonanpHbie 1 UppallMOHAJIBHBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHMUS, TTPaBUIa
OKpYTJICHHUS], IPUKUJKA U OLICHKA
pe3yJbTaTa BbIYUCICHH.

MHOKECTBEHHBIN anmapar

JUIS1 OMMCAHUA X014 PEUICHUS
MaTeMaTUYECKHUX 3a7a4, a TAKKE
peabHBIX MPOIIECCOB U SIBJICHUH,

IIPU pELIEHUU 3a]a4 U3 APYTUX
y4eOHBIX MPEAMETOB.

OnepupoBatb NOHATUAMM:
paMOHAIIBHOE YNCJIIO0, IEUCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAs APO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
OTepalvu ¢ pallMOHAIBHBIMU U
JIEWCTBUTEIbHBIMU YUCIIAMU;
NpUOJIMKEHHBIE BHIYUCIICHHUS,
MCIIOJIb3YS MPaBHUIIA OKPYTIICHHUS.
JeJ1aTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
OnepupoBarhb NOHATUSIMH:
TO/I€CTBO, YPABHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBaJIOB.
Pemienue nensix u 1poOHO-
paIoHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

LIEJI0€ ¥ pallMOHAJIBHOE YPAaBHEHMUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LEIBIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE TUIIBI LIEJIBIX
UppalMOHAIbHBIX YPAaBHEHUN U
HEPABEHCTB.

IIpuMeHATH paliMOHAIbHBIC
YPaBHEHMS U HEPABEHCTBA

JUISL PELIEHUST MATEMaTUYECKUX 3a1a4
W 33]1a4 U3 pa3JINYHbIX 00JacTel HAyKH
Y pE€aJbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHK1MSA, CIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynkuuu. ['padux
GyHKUIHUU.

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

JUIS1 pEILICHUS PAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBath NOHATHAMM: QYHKLIHUS,
croco0bl 3a1aHus PYHKIMHU, B3AUMHO
oOpatHble QYHKIUU, 00JIaCTh
ONpeaEeIeHUs] 1 MHOKECTBO 3HAUECHUI
bynkuun, rpaguk GyHKIMH; YETHOCTh
¥ HEeUYETHOCTh (PYHKUUU, HYIIH
(GyHKUIHU, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA.

BbInoJHATH Npeodpa3oBaHus
CTENEHEN C LIEJIBIM NTOKA3aTEeIIEM.
Hcnonp30BaTh CTaHAapTHYIO POpMy
3aMuCcH IEUCTBUTENILHOTO YHCIIA.
DopmMyIMPOBATH

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

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmMyssamMu 3aBUCUMOCTH
ME¥K]ly BEJTMYMHAMU.

Hcnoab3oBath HU(PPOBHIE pecypchl
JUISL IOCTPOCHUSI TpapuKOB PyHKIIUU

Y U3YYECHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTEIEeHU. [encTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppanmoHaabHbIX YpPaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH IIPUMEPaMU
CBOMCTBA KOPHS N-OM CTETIEHU.
BoinosnaTh npeoOpazoBaHus
VMPPalHOHAIBHBIX BBIPAXKEHUN.
PemiaTs OCHOBHBIE THUIIBI
MppalMOHAIbHBIX YPaBHEHUN

Y HEPABEHCTB.

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

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB
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®opmyJIbl TPUTOHOMETPHH. 22 Cunyc, KOCUHYC U TaHT€HC 4ynuciioBoro | OnepupoBaTh NOHATHSIMH: CUHYC,
Tpuronomerpuueckue aprymeHTta. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO
YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GyHKIIUN 9YMCIOBOTO apryMEHTA. TPUTOHOMETPUUECKUE (PYHKIIUH.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosHATH Npeodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUN
[TocmenoBarTenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTthb NOHATUHSIMM:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCAEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
r€OMETPUYECKasl POTPECCUSL.
Cymma 6eckoHeuHO yObIBaromIei
F€OMETPUUECKOMN ITPOrPECCUU.
dopMyia CIOKHBIX IIPOLEHTOB.
Hcnonp3oBanue nporpeccun

JUISl pELIEHUS PeAJIbHBIX 3a7a4
IPUKJIAJHOTO XapakTepa

ITOCJIEA0BATEIBHOCTD,
apupmeTnyecKas u reomeTpruuecKas
porpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
F€OMETPUUECKOU MPOrPECCUM.
3agaBaTh I10CJIEJOBATEIILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IHpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peajbHOU MPAKTUKA

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
Hcnoab3oBaTh cBOMCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM
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JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaATHOI'O XapaKTepa

[ToBTOpEeHue, 06001IEHUE, 3 OcCHOBHBIC OHATHS Kypca areOpbl IIpyMeHsATHL OCHOBHBIE OHATHUS Kypca
CHUCTEMaTH3aIis 3HaHUN ¥ HayaJ MaTEeMaTHYECKOTO aHaJIn3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JiJis penieHus 3a1ad
U CUCTeMaTH3allusl 3HAaHUHN U3 peajbHOM KU3HU U IPYTUX
IITKOJTHHBIX TUCIIATUIAH
OBILEE KOJIMYECTBO 68
UYACOB I10 ITPOIT'PAMME
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11 KJIACC
HanmenoBanue pasnena  |[KoaudecTBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB 00yyaroImmuxcs
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM ®opMyJIHPOBATD, 3AIIMCHIBATH

MIOKa3aTEeJIEM.
[ToxazarenbHast pyHKLIUS.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

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

Y HEPaBEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
1 rpaduk

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH MPUMeEPaM#
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUJ1s1 IpeoOpa3oBaHus BbIPAKEHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpauuecKn
CBOMCTBA MOKA3aTEeNbHON (PYHKITUU.
PemiaTb OCHOBHBIE THUIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath nngpoBbie pecypchbl
JUTSl TIOCTPOEHUSI rpaMKOB PYHKIIUI
Y U3YYECHHUS UX CBOWCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

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

@®opMyJTUPOBATH, 3aNIMCHIBATH

B CUMBOJINYeCKOi opme

Y WIJIIOCTPUPOBATH PUMEPAMU
CBOICTBA JIorapudma.

BoinosHsaTh mpeobpa3oBaHus
BBIPKEHUIM, COIEPKAIIHX JIOTapU(PMBI.
DopmMyIMPOBATH
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Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduyecku
CBOICTBa JTorapupMudecKoit QyHKIUH.
PemiaTh OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnoab3oBaTh HM(pPOBbIE pecypehl
JUTsl TIOCTpoeHUsI TpaduKOB PYHKITUI

Y U3YYEHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTUKU

Tpuronomerprueckue
byHKIIUU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

OnepupoBarb

NMOHAATHEM NieproaudecKas QyHKIHS.
Crponthb, aHAJIU3MPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUECKUX (PYHKIIHIA.
®opMyIHPOBATH

1 WITIOCTPUPOBATh rpagu4yecKu
CBOMCTBa TPUTOHOMETPUYECKHUX
GbyHKIHIA.

Pemats npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoiab3oBath rpapuku 11
pELIEHNS] TPUTOHOMETPUYECKUX
HEPaBEHCTB.

25



denepanbHas pabouas mporpamma | Marematuka. 10—11 kimaccer (6a30BbIH YPOBEHD)

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

[IponsBogHas. [Ipumenenue
MPOU3BOJHOM

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB U PCIICHUS HCPABCHCTB.

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

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

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero

Y HAaMMEHBIIETo 3HaueHus1 QyHKIUU
Ha OTpE3Ke.

IIprumeHenune mpou3BoOaHOM

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

OnepupoBaTh NOHATUSIMMU .
HernpepbIBHAS (QYHKIUS;, TPOU3BOIHAS
(GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

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

Haxoauthb npousBoHbIE
AJIIEMEHTApHBIX (QYHKIHMA, BHIYMCIATH
MPOM3BOJHBIE CYMMBI, IPOU3BEACHUS,
4acTHOTO (PYHKITHH.

HUcnoab30BaTh IMIPOU3BOJIHYIO

JUTSL iCCIIeTOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThbl
HCCJIeI0OBAHUS K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUUTSL HAXOXKICHUS HAUJTY4IlEro
pELICHUS B IPUKIAJHBIX, B TOM YUCIIE
COLMAIbHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS
MAaTEMATUYECKOT0 aHAJIN3a
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WHTerpan u ero npuMeHEHNs 9 [lepBooOpasznas. Tabauna OnepupoBarb NOHATUSAMM:
EpPBOOOPA3HBIX. nepBooOpasHas, HHTErpall.
WHTerpan, reoMeTpu4ecKui Haxoaute nepBooOpasHbie
Y (U3UYECKUI CMBICT HHTETpaa. AJIEMEHTapHBIX (PYHKUINN; BHIYHCIATH
Brruncnenmne unrerpaia no gopmyse uHTErpai no popmyJie Herorona—
Hrrorona—JleiOuuna JleniOHMIA.
3HAKOMUTBHCS € HCTOPHEH PA3BUTHSA
MaTeMaTUYECKOr0 aHAJIN3a
Cucremsl ypaBHEHHN 12 CucreMsbl JINHEWHBIX YPaBHEHU. OnepupoBaTh NOHATHSIMH. CHCTEMA

Peienue npuknaaHsix 3a1a4y

C MOMOILBIO CUCTEMBI JIMHENHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHbIX, JIOTAPUPMUIECKIX
YPaBHEHU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUM U CUCTEM.
IIprumeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 PA3IMYHBIX 00J1acTeil HAyKU

Y PEaJIbHOM )KU3HU

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

Haxoauts pemieHust MpoOCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKIIMMA
JUISL PELICHUS] YPABHEHHM.
MoaeaupoBarb peaibHbIE CUTYalluU
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPAXKEHUSI, ypPAaBHEHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBUIO 33J1a4H,
HCCJIEA0BATH NOCTPOCHHBIE MO
C UCIOJIb30BaHUEM armapaTa ajareopbl
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HarypanpHble u niensie ynucna

HarypansHbie u nensie ynucna
B 3371a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKM 1ETUMOCTH LIEIIbIX YACEI

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

HAa MPOCTbHIE MHOXKUTEIH [l pELICHHUS
3aj1a4

[loBTOpEHue, 00001ICHHE,
CHCTEeMaTH3aI1s 3HAaHUH

18

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

Pemiats npuk/iagHbie 3agaumn

U3 pa3InYHbIX o0JacTel HayKu

Y PEATbHOM KU3HU C TTOMOIIBIO
OCHOBHBIX MOHATHH Kypca ajreopbl
Y Ha4aJl MaTeMaTHYECKOr0 aHaJIn3a.
Boi0upaTh onTUManbHbBIE CIIOCOOBI
BBIYHCIICHUU.

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

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
IPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUIMH. Pa3ButhHe y oOydaromuxcs

IPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUU I'€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpaKeHUs
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 MUPOBO33PEHUS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHS], HEOOXOAMMBIX JUIsl aJaliTallii B COBPEMEHHOM OOILIECTBE.

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

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

Jlornyeckoe MbllUIEHUE, (DOPMUPYEMOE TMpPH H3YYEHUH OOYYaAIOIIMMUCS
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 4YesioBeka. OpHeHTauus 4YeloBeKa BO BPEMEHH W
MIPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHHS
OKPYXaIOIEro MHUpa, YCIOBUE YCIEIIHOTO MO3HAHUSI U aKTUBHOTO MPeoOpa3zoBaHuUs
neiictBuTenbHOCTH. OnepupoBaHUE NPOCTPAHCTBEHHBIMH 00pa3amMu OOBbEAUHSET
pa3Hble BHUABl y4€OHOM W  TPYJOBOM  JEATEIBHOCTH, SBIAETCS  OJHUM
U3 Mpo(ecCHoHabHO Ba)KHBIX KaueCTB, IOITOMY aKTyajbHa 3ajada (hOpMHUPOBAHUS
y oOydJaronuxcsi TpOCTPAHCTBEHHOI'O MBIIUICHHUSI KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUST — 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  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHSs W HCIOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUW U JEUCTBUM, CIEHUPUYHBIX T€OMETPUH,
BO3MOXKHOCTH YCIIELTHOTO MPOAODKEHUS OOpa3oBaHMsI MO CHEHHATbHOCTAM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM MCIIOJIb30BAHUEM T€OMETPHUH.

[IpuoputeTHbIMM 3aayaMu  OCBOEHMs yueOHoro kypca «l'eomerpun»
Ha 0a3oBoM ypoBHe B 10-11 knmaccax sSBASIOTCS:
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(opMupoBaHrE MPEICTABICHHUS O TEOMETPUM KaK YacTH MUPOBOU KYJIbTYPHI U
OCO3HAHHUE €€ B3aMMOCBS3HU C OKPYKAIOIIUM MUPOM;

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

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

OBJIAJICHNE METOJAaMU pEIICHUs 3a/ad Ha IOCTPOCHHS Ha H300paKEHUSX
POCTPAHCTBEHHBIX PUTYD;

dopmupoBanue YMEHHUS OIIEPUPOBATH OCHOBHBIMU MTOHATHUSIMU
O MHOTOTPAaHHMKAX M TeJaxX BPALIECHUSA U NX OCHOBHBIMU CBOWCTBAMU,;

OBJIaJICHHE aJIFOPUTMAMM PEUICHUs] OCHOBHBIX THUIIOB 3ajad, (hopMHpOBaHHE
YMEHHs IIPOBOJUTH HECJIOKHBIE [OKA3aTEIbHBIC PACCYXACHUSA B XOAE PEIICHUA
CTEPEOMETPUUECKHX 3a/1a49 U 337a4 C IPAKTUYECKUM COJEPKAHUEM;

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

(¢opmupoBanrne (QyHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU:
YMEHHME paclo3HaBaTh IMPOSIBICHUS TI€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B DPEAJIbHBIX JKU3HEHHBIX CUTYalUAX W IPU U3YYCHUH JOPYIUX
yu4eOHBIX  NIPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH,
dopMynupoBaTh UX Ha S3bIKE T'€OMETPUM U CO3/1aBaThb I€OMETPUUECKHE MOJENH,
IIPUMEHATh OCBOCHHBIM T'E€OMETPUYECKHM amnmapar il peLIeHHUs MPAKTUKO-
OpPUEHTUPOBAHHBIX  3aJad, MHTEPHPETUPOBATL U  OLICHUBATH  IIOJYYEHHbIE
pEe3yJbTaTHhI.

OTnUYuTEeNbHOM  OCOOEHHOCTBIO MMPOrpaMMbl 1O TE€OMETPUU  SIBISIETCS
BKJIIOYEHHE B KypC CTEPECOMETPUM B HAYaJle €ro M3y4eHMs 3a4ad, peulacMbIX
Ha YpOBHE MHTYMTHBHOIO MO3HAHHUSA, U OINpENEIEHHBIM 00pa3oM OpraHuM30BaHHas
paboTa HaJl HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJHPYET NPOTEKAHWE HWHTYUTHUBHBIX IIPOLECCOB, MOTHUBHUPYET
K JAJIbHEUIIEMY U3YyYECHUIO ITPEIMETA.

[Ipenmnourenue OTHAETCS HATSAIHO-KOHCTPYKTUBHOMY METOAYy OOydYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHMUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEIMETHO-
MPAKTUYECKOM JAEATEIIbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX IPEJICTABICHUMN
y oOydaromuxcsi B Kypce CTEpPEOMETpUU TMPOBOJUTCS 3a CU€T pelIeHus 3ajad
Ha CO3JlaHMe TPOCTPAHCTBEHHBIX O00pa30B M 3aJady Ha  OIEpPUPOBaHUE
IPOCTPAHCTBEHHBIMH oOpazamu. Cozmanue oOpasa MPOBOJUTCA C  ONOPOHU
Ha HarJIsHOCTh, a OIIEpUPOBaHIE 00pPa30M — B YCIIOBUSX OTBJICUEHHSI OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONECPIKAHMUS.

OCHOBHBIMHU COJIEp)KaTEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi»
B 10-11 «kmaccax sBistorcsi: «Muororpanuukuy, «lIpsMble u  miIockocTH
B IIPOCTpPaHCTBE», «Tema BpameHus», «BEeKTOpbl U KOOPAMHATHI B IIPOCTPAHCTBEM.
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dopMupPOBaHKE JTOTHUECKIX YMEHUN PACTIPEACIIICTCS HE TOJBKO 0 COACPIKATETHHBIM
JUHUSAM, HO U T10 TOJIaM 00Y4YCHUS Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiIbTaTaM
OCBOCHHSI TIPOTPAaMMBI TI0 TEOMETPHUH, pACTpPEAeiIEHHBIM TIO0 ToAaM OOydeHUS,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE TE€OMETPHUICCKUMU TTOHATASIMH
Y HaBBIKAMH OCYIIECTBIISIIOCH MOCICA0BATEILHO M ITOCTYMATEIBHO, C COOJIIOICHHEM
MIPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEJACTABICHUN 00yUJaOIIUXCs, pacIupss U yriayomss e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

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

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble H IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, TPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
Y CJIEICTBHUS U3 HUX.

B3anmHOe pacnonokeHue MNOpsMbIX B IPOCTPAHCTBE:  IEpPECEKarOIIHeECs,
IapajulelIbHbIE U CKpEIIMBArOIIKEcs NpsAMbIe. [1apauieIbHOCTD IPSAMBIX U IITIOCKOCTEN
B MPOCTPAHCTBE: IMAPAJIIEIBHBIE IPsAMbIE B IMPOCTPAHCTBE, MAPAJLICIBHOCTH TPEX
NPSAMBIX, NapaJUIEIbHOCTh MNPAMOM M IUIOCKOCTH. YTJbl C COHANpPaBIECHHBIMU
CTOPOHAMHM, YIoJ MEXIy IPSMBIMU B IPOCTpaHCTBE. [lapamiesbHOCTD MIIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNIbHbIX TIIOCKocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTYypbl HA IIJIOCKOCTH: TETpadap, KyO, Mapajuiesenume],
MMOCTPOEHUE CCUCHUU.

[leprieHIUKYISPHOCTh MPSAMOW W IUIOCKOCTH: TEPNEHIUKYJIAPHBIE MPSIMBIE
B IIPOCTPAHCTBE, IIPSAMBIE NapAJIJIETIbHBIE U IEPIEHAUKYIIAPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH IPSIMOU U IUIOCKOCTH, TEOpPEMA O NPAMOMN MEPIEHIUKYIAPHON
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXKAY MPSAMOU U INIOCKOCTBIO, JBYTPAHHBIN
YTOJ1, INHEVUHBIN yIroJl ABYTPAaHHOrO yriia. [leprnenauKynsp 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOW /10 TJIOCKOCTH, MPOEKLHUS (UTYPBI
Ha IUIOCKOCTh. llepneHAauKyIsspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIEHANKYISIPHOCTH
JIBYX ITIOCKOCTEU. Teopema o TpEX MEPHEHIAUKYIISIPaXx.

MHororpaHHuKH
IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIBIE U
HEBBIIIYKJIBIE MHOIOTPAHHMKHU, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpaHU U OCHOBAaHMs IPU3MBI, NpsiMasi U HAKJIOHHAs MPU3MblI, OOKOBas U
IIOJIHAs TOBEPXHOCTH NMpu3Mbl. [lapamnenenumnen, npsMOyroibHbIM NapaJIIEICIUIIE T
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u ero cBoiicTBa. [lupamuna: n-yroiapHas nupamuja, rpaHd 1 OCHOBAHHUE MUPAMUJIbL,
OOKOBasi M TOJIHAs TOBEPXHOCTh IMHUPaMHUJIbI, TIpaBUJIbHAS W yCeUEHHas MUpaMua.
DnieMeHThl Tpu3Mbl U nupaMujbl. [IpaBUiIbHBIE MHOTOTPAHHUKHW: TOHSTHE
MPaBWIBHOTO MHOTOIpPaHHWKA, MpaBWUJIbHAs MpU3Ma U TMpaBWIbHAsA MNUPAMUJA,
MpaBUJIbHAS TPEYTOJIbHAS MUpPaMUJIa M TIPaBUILHBIN TeTpadap, ky0. I[IpencraBnenue
O MPaBUJILHBIX MHOTOTPAHHUKAX: OKTA3JIP, AOJICKA’Ap U uKocadip. CeueHus: npru3Mbl
Y IUPaMU/IbI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpaMUJIax, Mapajieienumeax, npaBuIbHbIX
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 TIOBEPXHOCTH TMPABWIBHON MNHpaMHUIbl, Teopema O IUIOHagn
yceuénHoi nmupaMubl. [Tonarue 06 06bémMe. OOBEM TUpaMUIbI, TIPU3MBL.

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

11 KJIACC

Tesia Bpamenust

[Munuaapuyeckass MOBEPXHOCTh, 00pa3yroIue MWIMHAPUUECKON MOBEPXHOCTH,
OCh IUJIUHAPUYECKON ToBepXHOCTH. L{unuuap: ocHOBaHUsI 1 OOKOBasi TOBEPXHOCT,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konuueckasi moBepxXHOCTb, OOpa3yroIlIMe KOHWYECKOM IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME M BepllinHa, 00pa3yoias u
OCh, IJIONIaAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00Opa3yronue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: ueHTp, paauyc, AUAMETpP, IUIOMIAAL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosioxkenure chepbl M IIOCKOCTH, KacaTelabHas IJIOCKOCTh 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.

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

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

Ceuenust mwiMHApa (MapajyIebHO U MEPIEHAUKYISIPHO OCH), CEYEHUsI KOHYyca
(mapasienbHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPIIUHY ), CEUEHUS 1apa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTH U B mpocTpaHcTBE. CIIOXKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBHAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B POCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiinme 3anaun B KOOpAUHATaX. YTOI MEXKIY BEKTOPAMU.
CkansipHO€ TpPOM3BEIECHUE BEKTOPOB. BpIUMCIEHWE YIIOB MEXIY HNPSIMBIMH M
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ ITPH PEILIEHUHU T€OMETPUUECKHX 3a/1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6Oyuenus B 10 kiacce oOydaroumuiics TMOJXYYUT CIEIYIONTUE
peIMeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

NPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HHUX TMPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHITHIMH: NAPaUIETbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHWE TMPSMBIX W IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHSAMHM: JABYTPAaHHBIA YTroJ, TPaHH JBYTPAaHHOTO yria, pedpo
JBYTPAHHOTO YTJIa, TUHEHHBINA yTOJ ABYTPAHHOTO YIJia, TpaaycHas Mepa AByrpaHHOTO
yria,

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

pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (TIUpaMuaa, MpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JJIA KilaccuPuKanuu
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, IPABUJIBHBIC MHOTOTPAHHUKH, MPSIMbIE U
HAKJIOHHBIC MTPU3MBbI, TAPAJIJICIICTIUIIC]IbI);

OTNEepPUPOBATH MOHATUSAMU: CEKYIas MIOCKOCTh, CEYCHNE MHOTOIPAaHHUKOB,;

OOBSICHATH MPUHIUIIBI TOCTPOCHUS CEUCHUM, UCTIOIB3YsI METO/ CIIE/I0B;

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

permaTh 3a7a4i Ha HAaXOXKJICHHE T€OMETPUUYECKHX BEIMYWH 10 00pas3liaM WU
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTUYECKHE METOAbl TPH PpEHICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3aJad HAa BBIYUCIICHHE PACCTOSIHUN MEXITy IBYMS
TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOYKHU JI0 MIIOCKOCTH, MEXITy CKPEIINBAIOIIINMUCS
PSIMBIMU;

pemaTh 3aJaud Ha HaxOXKJEHHWE F€OMETPUYECKHX BEIUWYHMH Mo oOpasiam Hid
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJBI TIPH PEIICHUN
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CTAaHJAPTHBIX  MaTEeMaTHYECKUX  3aJad Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEKTY TIPSIMON U TUIOCKOCTBIO, MEXKTY TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W IUIOMIAM IMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMua) ¢ MpuMeHeHneM (HopMyJi, BEIYUCIATh COOTHOIICHUS MEXIY TIOMAIIMU
MOBEPXHOCTEH, 00hEMaMHU MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH OHATUSAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U TIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (DUTYPHI;

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

MIPUMEHSATh TeOMETpUIeCKre (HaKThl ISl PEIICHUS CTEPEOMETPHUCCKUX 3ajad,
MIPEANOJaralouX HECKOJIbKO IIaroB PEHIeHUs, €CIU YCIOBHUS MPUMEHEHHUS 3aJJaHbl
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIIME  MpPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJINTH MPUMEPHl MATEMATHUYECCKIX 3aKOHOMEPHOCTEH B TIPUPOJIE U KU3HU,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B NCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAJIM3UPOBATh peabHbIC
CUTyallul ¥ TPUMEHITh W3YYCHHBIC TOHATHUS B TIPOLIECCE IIOMCKA PEIICHUs
MaTeMaTU4YecKu cPOpMyIUPOBAHHOMN MPOOJIEMbI, MOICTUPOBAThH pealbHbIE CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBICE MOJICTH C HCIIOIH30BAaHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara anreOpbl, perarh MPaKTHYECKHe
3aJlayu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEIIMUHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TMOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yroIIHe
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHUYECKasi TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

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

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U TIIOCKOCTH;

OTIEpUPOBATh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CErMEHTa, IIapOBOH CII0H, OCHOBAHUE IAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS,
IaPOBOU CEKTOP;

BBIYHCIIATh 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJI BPAIICHHS, T€OMETPHICCKUX
TeJ C IpUMeHeHneM (HopMyI,

OTIEpUPOBATh MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN
oKoJI0 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIUMCIISITh COOTHOIIIEHUSI MEXIY IUIOMAASIMHI MMOBEPXHOCTEH U 00bEMaMu
IMOJJOOHBIX TEN;
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n300pakarh w3ydaeMble (UTYpbl OT PYKH W C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

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

W3BJICKaTh, HWHTEPIPETHPOBATH U npeoOpa30BEIBATH uHbOpMAITHIO
O MPOCTPAHCTBEHHBIX I'€OMETPHUYSCKHUX (UTYypax, MPEACTABICHHYIO Ha YEpTekKax H
PUCYHKaX;

OIIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATD JICHCTBUS CJI0KCHHUS BEKTOPOB, BEIYMTAHKS BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMHU OHH 00JIa/1af0T;

IIPUMEHSITH TIPABUJIO TTapajUIe/IeUIea;

OTIEPUPOBATh TOHATHUSIMHU: JEKAPTOBBI KOOPJWHATHI B IMPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOd MEXIY
BEKTOpaMH, CKAJIIPHOE TPOU3BEACHHEC BEKTOPOB, KOJUTMHEAPHBIC W KOMILIAHAPHBIC
BEKTOPBI;

HaxOJIUTh CYMMY BEKTOPOB W TPOM3BEICHHE BEKTOpAa HA YHCIIO, YTOJI MEKITY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pPACKIaAbIBaTh BEKTOpP IO  ABYM
HEKOJUTMHEAPHBIM BEKTOPaM;

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

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHUS CTEPEOMETPUUYSCKHUX 3ajad,
MIPEATOJIArafoIINX HECKOJIBKO IIIaroB PENIeHUs, €CIU YCIOBHS NMPUMCHEHUS 3aaHbI
B SIBHOU (popme;

pemath MPOCTEHINNE TEOMETPHUYECKHUE 3ajlaud Ha IPUMCHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia;

peraTh 3a7a4M Ha J0Ka3aTeIbCTBO MATEMAaTHICCKHUX OTHOIIICHUN W HAXOXICHHUEC
TCOMETPUYECKUX BEIMYMH 10 oOpas3laM WM aJlfTOPUTMaM, MPUMEHSS H3BECTHBIC
METO/IBI TIPH PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3a]1a4;

IPUMEHSTh  TNPOCTEHINIME  MPOrpaMMHBIE  CpPEJACTBA W DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

MIPUBOJIUTH MPHUMEPHl MAaTEeMAaTHYCCKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

MPUMEHSATh TIOJyYCHHbIE 3HAHUS Ha TMPAKTUKE: aHAIU3UPOBATH PEAbHBIC
CUTyallu ¥ TPUMEHSTh W3Y4YCHHBIC TIOHATHS B TMPOIECCE TOWCKA PEIICHHUS
MaTeMaTH4eCKH CPOPMYIMPOBAHHON IPOOIIEMBI, MOJICIIUPOBATh PEATbHBIEC CUTYAITHH
Ha S3BIKE TEOMETPHH, HCCIIECNIOBATh IIOCTPOCHHBIE MOJICIH C HCIIOJIb30BaHUEM
TCOMETPUYCCKUX TOHATHH W TEOpeM, armapaTra ainreOphl, pemaTh MPaKTHYCCKUE
3a/1a4M, CBSI3aHHBIC C HAXOXKISHUEM T€OMETPHUCCKUX BETUYNH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue paznena  |KonugecTBo OcHoOBHOE cofiepKaHne OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yyJaromuxcs
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJaIu3upPoOBaTh PaKkThl U METOIbI

TOYKa, TpsiMasi, MIIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIepeceKaroIuecs npsmas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha IPOEKIIMOHHBIX
yeprexkax. HauanbpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKU

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

TUTAHUMETPHH, PEJIEBAHTHBIEC TEME.
IMonyuats npeacTaBieHus

O MIPOCTPAHCTBEHHBIX (UTYypaX,
pazOupath NpocTerime npaBuia
U300paKeHHsI 3TUX QUTYD.
HN300paxaTh NpsSIMYIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHUKHY,
nupamuay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JlenaThb pUCYHOK Ky0Oa, TUPAMHU/IBL,
HaXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BATh
JUTSI TIOCTPOCHMSI CEYEHUST METOJ
CJIEJIOB, KPaTKO 3alUChIBATh I1aru
MOCTPOCHUS CEUCHHS.
Pacno3HaBaThb BU ceUCHUSA
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAh
CEUYECHUS.

Ucnoan3oBath nojgodue npu
pELIEHNH 3a/1a4 Ha TIOCTPOCHHE
CCUYCHHUI.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U PUMEPaMHU

U3 OKpYKarole 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCT MPSAMBIX
Y TJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJiyIeIbHbIE U CKPELIUBAIOIINECS
MpsIMBIE.

[TapayuiennbHOCTD MIPAMBIX

Y TUTOCKOCTEHN B MMPOCTPAHCTBE:
napajiyieIbHbIE NPSIMbIC

B IIPOCTPAHCTBE; MTAPAJUIEITBHOCTD
TPEX MPSAMBIX; NAPAJUIETBbHOCTD
IIPSIMOU U TTIOCKOCTH. Y TJIBI

C COHAIIPABJIEHHBIMU CTOPOHAMU; YT OJI
MEXAY MPSAMBIMU B IPOCTPAHCTBE.

AKTYaJaIu3upoBaTh PaKkThl U METOIbI
TJIAHUMETPHH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUH.

Ilepeuncasitb BO3MOXKHBIC CTIOCOOBI
PaCIIOJIOKCHUS IBYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMeEpax.

JlaBaTh onpenesieHue
CKPEIIMBAIOIITUXCS MTPSMBIX,
dhopMynHrpoBaTh TPU3HAK
CKPEIIHBAIOIINXCS MPSMBIX

Y IPUMEHSTh €T0 TIPH PEIICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
napa’suiesibHbIE TIIIOCKOCTH; CBOMCTBA
NapasuieIbHBIX MJIOCKOCTEH.
[IpocTeiine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapaJUICIICIUIIE]T; TOCTPOCHUE
CCUYCHUM

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

CrponTh ceueHus NpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

Ilepe4ucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPBI U3 PEATTLHOM KU3HMU.
/laBaThb onpenejieHue
MapajuIeIbHOCTH IPSAMOU

Y TJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MIPSMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MPOXOAIIMX YEPE3 NapajlieiIbHbIC
IpSIMBIE.

Pemarb npaktuueckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOTOTPaHHHKA.

OO0bsACHATD ClTy4ad B3aUMHOTO
PAaCIOJIOKEHUS TTIOCKOCTEM.

JlaBaTh onpeaeeHue napawuiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MAPAIIENBHBIX INIOCKOCTEN
MIPY PEIICHUU 3a7a4 Ha MMOCTPOCHHUE.
OO0BbACHATH, YTO HA3LIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

HN300paxaTs B napauienbHON
MPOEKIIUH Pa3TUYHbIC
reoOMeTpuYecKue (PUrypel.
MoaeaunpoBarhb peallbHbIE CUTyalluN
HAa SI3bIKE TEOMETPUH, UCCIIEIOBATH
MIOCTPOEHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnoab30BaTh npu pelieHUN 3a1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
MapAJIICTIbHOCTH, TPU3HAKHU

Y CBOMCTBA MapaijIeIbHBIX TIPSMBIX
Ha [JIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISAPHOCTH NPSIMOMN

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJijIeNbHbIC U IEPIEHANKYIISIPHBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSAMOU

Y IJIOCKOCTH, TEOPEMA O MPSIMOM
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upoBaTh (PaKkThl © METOIBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKOW yIroJI Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSMBIMU, CKPEITUBAIOIITUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpeaeseHue
MEPICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IJIOCKOCTH.

HaxoauTtsb yriibl Mexay
CKPEIIMBAIOIIUMHUCS TIPSIMBIMU B KyOe
U TIUpaMHU/IE.

IIpuBoaMTH NPUMEPBI U3 PEATTLHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEePIECHIUKYISIPHOCTD MPSMBIX

B IPOCTPAHCTBE

Y IEPHEHIUKYISIPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYJISPHOCTA MPSIMOU

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

Y JUArOHAJIA €Tr0 IPaHu, KOTopas ero
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HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHainy Kyoa. BeIYUCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETHIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peoep.

Pemiate 3a1a4uu Ha BBIUKCIICHUS,
CBSI3aHHBIE C MIEPIIEHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (aKTOB

1 METOJIOB.

OO0BACHATD, YTO HA3LIBAIOT
MEPIEHAUKYISIPOM Y HAKIIOHHOMN

Y3 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha ITOCKOCTh. OOBICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyIeIbHBIMU TUIOCKOCTIAMU; MEXITY
IIPSAMOM U NTapaJLJICIIbHOU er
IJIOCKOCTBEO; MEXKIY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCcTOsIHUA B IPOCTHIX
ciIydasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYyalluH
Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX
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TTOHSITHH.

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

YT MEXKTY TIPSIMBIMU U
MJIOCKOCTAMU

10

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

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

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.

JlaBaTh onpeneeHue yriia Mexay
MPSAMOM U IUIOCKOCTBIO,
(bopMyIupOBaTh TEOPEMY O TPEX
MEePIEHANKYIIApaX U 00paTHYIO K HEH.
Haxoauthb yroy Mexay npsMou

Y TUIOCKOCTBIO B MHOTOIPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

HAa IJIOCKOCTH, UCIIOJb3Ys TEOPEMY

0 Tpéx nepneHaukyispax. [Iposoaute
Ha YEPTEXKE NEPHEHAUKYIAP: U3 TOUKH
Ha MPSMYI0; U3 TOYKHU Ha IIOCKOCTb.
JlaBaTth onpeneneHue AByrpaHHOTO
yrJia u ero 3JieMeHTOB. OOBSICHSITh
PABEHCTBO BCEX JIMHEWHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoaurb Ha yepTexe ABYIpAHHBIN
yTOJI TIPU pedpe MUPAMUJIbI, TPU3MBI,
napasuieJienuneaa.
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/laBaTh onpeaesieHHe yria Mex1y
MIJIOCKOCTSAMM.

JaBaTh onpeneneHue

1 GpopMyIMpPOBATH NPU3HAK
B3aMMHO NEPHEHANKYISPHBIX
TJTOCKOCTEM.

HaxoauTsh yriibl MEX1y IMII0OCKOCTAMU
B KyO€ M UpaMHuIe.

Hcnoab30BaTh npu pelieHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeaunpoBarhb peallbHbIE CUTyalluN
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
TTOHSITHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOIIEHHUS B TPSIMOYTOJIbHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

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

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

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

/laBaThb onpeaejieHne
napasuiesienune;sia, pacmo3HaBaTh €ro
BUJIbI 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 MOJHAs TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

DNeMEHThI IPU3MBbI U TUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPU3Ma
U MpaBUJIbHAS TMpaMuUa; MpaBUIIbHAS
TpEyroJibHasi NUpaMKIa

U IPABUJIBHBINA TETpa’p; KyO.
[IpeacraBneHue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, AOJAEKAIP
Y UKOCadIP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPaAMHUIAX,
napaJIeNenuIe1ax, IPABUIbHBIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeeieHuE MTUPaMUIbI,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh CBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMUIBI.

Haxoauthb riomanhb MoJIHOM

1 OOKOBOM OBEPXHOCTH MHUPAMHU/IBI.

JlaBaTh onpeaejieHue yCeUEHHON
NMpaMUbl, Ha3bIBATh €€ 3JIEMEHTHI.
DopMyTHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
MIPaBUJIbHOU YCEUEHHOM TUPAMUIBL.
PemaTp 33a1a4u Ha BEIYKCIICHUE,
CBSI3aHHBIE C MUPAMUIAMU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
U300paxKaTh IPU3MbI Ha YEPTEKE.
Haxoauthb miiomaas moJIHON WIIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUIs uncina pédep, TpaHeid U BEpIIvH
MHOTOI'PaHHHKA.

M3y4yaTh BUABI IPABUIBHBIX
MHOT'OI'PAaHHHMKOB, UX Ha3BaHUs

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

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yuyaTrh cUuMMETPUIO
MHOTOTPaHHUKOB.

OO0BACHATDH, KAKHE TOYKHU
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JAHHOW TOYKH, TPSIMOM
WJIY TJIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO WJIH IIJIOCKOCTBIO
CUMMETPHUH (QUTYPBI.

IIpuBoauTh NpUMeEpPHI
CUMMETPUYHBIX PUTYP B apPXUTEKTYPE,
TEXHUKE, IPUPOJIE.

MoaeanpoBaTh peaibHbIE CUTyalluN
HAa SI3bIKE TEOMETPUH, UCCIIEIOBATh
IMOCTPOEHHbBIE MOJIEIIN

C HCTOJIb30BAHUEM I'€OMETPUUECKHUX
MMOHSTHI, UCTIOIL30BaTh MOI00HE
MHOT'OTPaHHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

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

C U3MEPEHHUEM TIJIOIIAICH
MHOTOYTOJIbHUKOB. @OPMYJINPOBATH
OCHOBHBIE CBOMCTBA 0OBHEMOB.
HN3yuyarh, BBIBOAUTH (GOPMY.JIbI
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00BEMaA MPSAMOYTOJIBHOTO
napajulesenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoruucjasaTs 00bEM IPU3MBL

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

JUTSL HAXOKJIEHUS TEOMETPUUYECKUX
BEJINYMH.

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

C UCII0JIb30BAaHUEM IT'€OMETPUUYECKUX
MTOHSTUHI

[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

CTpouTthb ceueHue MHOTOTpaHHUKA
METOJIOM CJIEIOB.

/laBaTh onpeesieHue PACCTOSHUS
Mexay purypamu.

Haxoauts paccrosiHre MEXIY
napasuieIbHbIMU IJIOCKOCTSMH,
MEK]y ITIOCKOCTHIO U IIapaJuIeIbHON
e’ PSAMOM, MEXKILY
CKPEILHUBAIOIIUMHUCS TPSMBIMH.
CtpouThb JIMHEWHBIN yTOJ
JIBYTPAaHHOTO yTJIa HA YEPTE)KE

46



MHOTOTPaHHHUKA U HAXOJUTh €TI0
BEJIMYUHY.

Haxoauthb yriibl MEX1y IIOCKOCTSIMHA
B MHOTOTPaHHUKAX

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, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

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

IJIOCKOCTH K cepe; miomaas chepsl.

N3o06paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaeneHus chepsl U mapa,
UX LIEHTpA, paauyca, TnaMeTpa.
Omnpeneasitb chepy kak purypy
BpalICHUS OKPYKHOCTH.
HccaenoBaths B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
JIBYX c(ep, HITIOCTPHUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTEIbHOU
IJIOCKOCTH.

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; IJIOLAAb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaSBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OOBbACHATD, YTO HA3LIBAIOT
HWIMHAPOM, Ha3bIBATh €T0 SJIECMEHTHI.
N3yyarb, 00bICHATDH, KAK ITOJIYYUTH
HUAJIMHIP TYyTEM BpalCHUS
MPSIMOYTOJIbHHKA.

BbIBoaAMTH, MCNIOJIB30BATH (DOPMYIIBI
JUTSl BBIYMCITICHUS TIJI0IA U OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3yuarh, pacno3HaBaTh pa3BepTKY
1005810503 01\ 1

N300pakaTh HWIMHAP U €r0 CEUCHUS
IJIOCKOCTBIO, ITPOXOIAIIEH Yepes ero
OCb, MMAPAIUICIIBHON WU
MEPIIEHINKYJIAPHON OCH.

HaxoauTh miomany 3TUX CEeYCHUM.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MMOCTPOCHHBIE MOJEITN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MTOHSATHMN

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

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

N3yyath, 00BSICHATD, KaK MOJY4YUTh
KOHYC IMMYTEM BpalleHuUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOM U MOJHOM MOBEPXHOCTH.
Y ced€HHBIN KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBAHHUS M OOKOBast

MIOBEPXHOCTb.

I/I3o6pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTka KoHyca.

CeueHnus koHyca (TNIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

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

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BbIBoaAMTH, MCNIOJIB30BATH (DOPMYIIBI
JUTSl BBIYMCITICHUS TUI0MA OOKOBOM
MMOBEPXHOCTH KOHYCA.

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

HN3y4yarhb, 00BbICHATD, KaK €r0
MOJIYYUTh ITyTEM BpaILICHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPpUMEHATH POpMYITY
JUTS] BBIYUCIICHUS TUTOIIA I OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHanus Ten BpaiieHus

1 MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OMHMCaHHBINA 0KOJIO chepsl; chepa,
BITMCAHHAsI B MHOTOTPAaHHHK HJIH

B TEJIO BpAIICHHS

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

PemaTe crepeomeTpuyeckue 3aauy,
CBSI3aHHBIE C TE€JIAMH BPAILICHUS,
ITIOCTPOCHUEM CEYEHUN TEJI BPAILLICHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

¥ MHOTOI'PaHHHMKOB Ha HAXO0XKJICHUE
r€OMETPUYECKUX BEJIUYMH.
HUcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUYeCKre (DaKThl M1 METOIbI
3a7a491 Ha BBHIYMCIICHHUE

U I0Ka3aTeILCTBO.

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

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUMN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJu3upoBaTh (HaKThl 1 METOJIbI
MJIAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOJIUTH aHAJIOTHUHU.

BbIBoAMTH, MCNIOJIB30BATH (DOPMYIIBI
00BEMOB: TIPU3MBI, IMJIUH]IPA,
IIAPAMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJBI U YCEUYEHHOTO KOHYCA.
Pemarb crepeomeTpruyueckue 3agauu,
CBSI3aHHBIE C BEIYHUCICHUEM 00BEMOB.
D®opMyTHPOBATH ONIPEACICHUE
[IIaPOBOTO CErMEHTA, IIIapOBOTO CJIOS,
IapOBOr0 CEKTOPA.
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I[pumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, I1apOBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHHUS MEXKTy TIIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMM IMOI0OHBIX
TeN

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

U TUIOIIAAbI0 CEPHI.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYaJau3upoBaThb (HaKThl U METOJIbI
MJIAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHH.

Pemarb cTtepeomeTpuyecKue 3a/auu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBarhb pealIbHbIE CUTYalluH
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIECININ

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl 1 KOOPAMHATHI
B IIPOCTPAHCTBE

10

BexkTop Ha miiockocTu
U B npocTpancTse. CloxeHue
Y BBIYUTAHUE BEKTOPOB. Y MHOKEHUE

AKTYaJau3upoOBaTh (PakThl U METObI
MJIAaHUMETPUH, PEIIEeBAaHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.
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BEKTOpa Ha yucio. PaznoxxeHue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napauIeenunea.

Pemenue 3a1a4, CBSI3aHHBIX

C IPUMEHEHUEM MPABUII ICUCTBUM

C BEKTOpaMH.

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

B KOOpPJMHATAX. YTOJ MEXIY
BekTOpamu. CkansipHOe
MIPOU3BEJICHUE BEKTOPOB.
Brruucnenue yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOA
IIPY PELIICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
NapajiyIeIeUIe1a IPU CI0KEHUN
BEKTOPOB.

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

JaBaTh onpenesieHue NpsIMOyTrOJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATEI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BoeiBOAUTH, HCIIOIB30BATH (POPMY.TY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

Boipakarh cKansipHOE TPOU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUUCIISITH YTOJI MEXIY IBYMS
BEKTOPaMH, ABYMsI IIPSIMBIMH.
HaxoauThb yron mexnay npsMou

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUS OT TOYKU A0 IUIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QUrypsl, haktel, TeopeMbl | Pemarth npocTeiiiue 3agaun
U cUCTeMaTH3allusl 3HaHUN Kypca IUNIAaHUMETPpUU. 3a1a4u Ha HAaXOXKJECHUE JIJIMH U yTJIOB
IUTAaHUMETPUU U METOJIbI UX B F€OMETPUYECKUX (pUrypax,
penieHus. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIE GUTYPBI, PaKThI, TCOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca crepeoMeTpun. 3atauu HaxoauTsb muioma s MHOTOYTOJIbHUKA,
CTEPEOMETPUU U METOJIbI UX PEILIEHUsI | Kpyra.
Pacno3naBath 1o00HbIe HUTYDHI,
HaXOJUTh OTHOLUEHUS JUIHH
Y IUJIOLIAJIEH.
Hcnonb30BaTh IpHU peLICHUN
CTEpPEOMETPUYECKUX 3a]1a4 (haKThI
¥ METOIbI TUTAHUMETPHUH
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITUCKA

Y4ebuplli Kypc «BeposSTHOCTP M CTaTHUCTHKa» 0a30BOTO YPOBHS SBISIETCS
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT0 00111ero o0pazoBanus. YueOHbI Kypc MNpeAaHazHayeH s (popMupoBaHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYPbl U TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTeMaTH4YeCKOro MHCTPYMEHTA JJI1 M3yU€HHUs CIy4alHbIX COOBITUN, BEJIUYUH U
npoueccoB. Ilpm wu3ydeHum yueOHOro Kypca oOOOramaroTcs MNpeaCTaBICHUs
oOyyarommxcs 0 METoJax UCCIEA0BaHNs U3MEHYMBOIO MUPA, Pa3BUBACTCS TOHUMAHUE
3HaYUMOCTU U OOIIHOCTH MaTe€MaTHYECKMX METOJIOB IMO3HAHHUS KaK HEOTHEMIIEMOM
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpEIUICHUE 3HAHUW, TTOJTyYEHHBIX
IpU HM3YYEHHH Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U HAa pPa3BUTUE
MPEICTABICHUM O CIy4alHBIX BEJIMYMHAX M B3aUMOCBS3IX MEXIY HUMH HAa BaKHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpY’Karolero mupa. B pesynbprate
y oOydarmomuxcsa JOJDKHO — cOpMHUpOBAThCS  MPENCTaBIeHUE O  Haubosee
yIOTPEOUTENBHBIX U OOIMIMX MAaTEeMaTHYECKUX MOJIENSIX, UCTIONb3yEeMbIX I OTIMCAHUS
AHTPOIIOMETPUUECKUX U AeMOrpaduuecKiX BEJIMYUH, TOTPEUTHOCTEHN B pa3IMyHOro poja
U3MEPEHUSIX, JJIMTEIBHOCTH  O0€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOIMCTB,
XapaKTePUCTUK MAaCCOBBIX 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, «CiTydaiiHble BETUYHHBI U 3aKOH OOJIBILIUX YHUCEI.

Baxnyio dyactb y4eOHOro Kypca 3aHMMAaeT H3YYEHHE T€OMETPUYECKOTO U
OMHOMUAJIBHOTO pACIpEAENeHU M 3HAKOMCTBO C UX HENPEPHIBHBIMM aHaJoraMu —
MOKa3aTeTbHBIM 1 HOPMAIIBHBIM PaCIpeIeICHUSMH.

Conepxxanue nuHun «CiayyaliHble COOBITHSI M BEPOSTHOCTH» CIYKUT OCHOBOM
Uit (OPMUPOBAHMS TPEACTABICHUM O paclpeleseHUd BEpPOSTHOCTEH 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 ¢ MHUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTHUYECKOTO (popMaIn3ma.

Tembl, cBsi3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMU BEITUYMHAMH, AKIEHTUPYIOT
BHHUMaHUE O0y4aroUMXcs Ha OMHUCAHUU U U3YyYEHUU CIyYalHBIX SBJICHHUHI C MOMOUIBIO
HEMpepbIBHBIX (QYHKIUMHA. OCHOBHOE BHHUMAHHE YIENSIETCS IMOKAa3aTeIbHOMY U
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HOPMAJIbHOMY pacHpeleCHUsIM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIECMBIX (DAKTOB.

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

COJEPKXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBienre JaHHBIX C MOMONIbIO Tabmui W guarpamm.  CpenHee
apu(pMeTHYecKoe, MeIMana, HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHUSI, pa3Max, JUCTICPCUS
U CTaHAApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (ONBITHI) W CIydalHbIE COOBITHUSA. DJIEeMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydaiiHOro coObITHA. bBIWM30CTh 4YaCTOTHI U
BEPOSATHOCTU COOBITHI. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTaApPHBIMHU
coObITUSIMU. BeposiITHOCTH COOBITHII B OMBITaX C PABHOBO3MOXXHBIMHU SJIEMEHTAPHBIMU
COOBITHSIMH.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHue, OOBbEIUHEHUE, MPOTHUBOIMOJIOKHbIE
coObITHs. Jluarpammel Ditnepa. @opMyiia CIOKEHHS] BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBO  CiydailHOTO
skcrepumenTa. @opmyiia MojaHo# BeposiTHOCTU. He3zaBucuMblie COOBITHS.

KomOunaropHoe mnpaBuno ymHOxkeHus. llepecranoBku u ¢daktopuan. Yucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapubIii ciayuyaliHbIil ONBIT (MCIIBITAaHUE), YCIIeX W Heyaada. HesaBucumbie
ucnbiTanusd. Ceprsi HE3aBUCUMbBIX UCIBITAHUN 10 TIEpBOTO ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHud bepHysu.

CnyuaitHas BennuuHa. Pactipenenenue BeposTHOCTeN. JlnarpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienieHtii, B TOM YUCIIe, FEOMETPUUECKOE U ONHOMHUAIBHOE.

11 KIIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYMH: MATEMATHUYECKOE OXKHUJIAHUE,
JIUCIIEpCHsT M CTaHOAPTHOE OTKJIOHEHWe. lIpuMepbl NpUMEHEHMs MaTeMaTU4eCKOro
OXXMJAHUS, B TOM YHCJIE B 3aJadyax M3 NOBCEAHEBHOM XU3HU. Marematndeckoe
OKuJaHWe OWHAPHOW CIIydalHOM BeNWYMHBI. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIIy4yalHBIX BEJIMYMH. MareMaThyecKoe OXMIAHUE U JUCIEPCUs T'€OMETPUUYECKOTO U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

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

[Ipumepsl HENpepBIBHBIX  CIIydyaWHbIX Beau4yuH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3agauyd, NPUBOJIAILIME K HOPMaJIbHOMY pacrpeaeieHuro. [lonsTue
O HOPMAJIbHOM PacCIpEeaEICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOIMIKNE 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
CpPaBHUBATh BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CITyYalHBIX SKCTIEPUMEHTAX;

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

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCHUMBIE COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TOMOINBIO TpaBWia YMHOXEHHUSA, C IOMOIIbIO JepeBa
CIIy4alHOTO OIBITA;

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

OIepUpPOBATh MOHATUSMU: UCIIBITAHUE, HE3AaBUCUMbIC UCIIBITAHUS, CEPUs
WCITBITAHWM, YCIIeX U HeyJa4a, HaXOAUTh BEPOSITHOCTH COOBITHIA B CEPUU HE3aBUCHMBIX
UCITBITAaHUH JI0 TIEPBOTO YyCIIeXa, HAXOJAUTh BEPOSTHOCTH COOBITHIA B CEPHH HCITBITAHUI
bepnyinu;

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

K koniry oOyuenus B 11 kiacce oOy4aroniuiicss MOJIyIHT CIETYIOIINE MPEIMETHBIC
pE3yIbTaTHI:

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

ONEPUPOBATh MOHATUEM MATEMATHUUYECKOTO OKUJIaHMsI, IPUBOJUTHh MPUMEPHI, KAK
MPUMEHSIETCS. MaTeMaTU4YeCKOE  OXHMIAHUE  CIIy4YalHOM  BEJIMYUHBI  HAXOJHUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PaclpeeIeHUIO;

UMETh TpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCEIT;

UMETh MPEJICTABICHUE O HOPMAIBLHOM PacipeieiCHUN.
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10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofiepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yJaronuxcs
[IpencraBieHne JaHHBIX 4 IIpeacraBienye JaHHBIX C IOMOIIBIO N3Baexats nHpOpManuio 13 TabnuIl
Y OIMCaTEeIbHAas CTATUCTUKA Tabnui u quarpamm. Cpennee U AxarpaMM, HCHOJIb30BaTh TAOJIHIIbI
apupMeTnyecKoe, MeIaHa, Y IMarpamMMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX TaHHBIX.
3HA4YEHUS, pa3Max, TUCIEPCHs, Haxoaurtsb onrcarenbHble
CTaHJAapPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HaObOpoOB BbiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHUYMBOCTH
u onpenenstomux e€ pakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha mpuUMepax ciry4anHbIe

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOYKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

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

C PaBHOBO3MO>KHBIMU
AJIeMEHTapHBIMU COOBITUSIMU.
[IpakTuueckas padora

COOBITHSI B OITMCAHHOM CITy4aiiHOM
OIIBITE.

D®opMyJIHPOBATH YCIIOBHS POBEICHUS
CJIy4allHOTO OIIBITA.

HaxoauThb BeposSITHOCTH COOBITUIA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMHU.

MoaenupoBaTh OIBITHI

C pPaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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HCXOJIaMH B XOJI€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

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

Hcnoan3oBath quarpaMMsl Jisepa

U CJIOBECHOE OIMCAaHUE COOBITUI

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

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 3agaum Ha HaxXOXICHUE
BEPOSATHOCTEU COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C MIOMOIIBIO I€peBa
CIIy4ailHOTO OMBITA.

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

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
ymMHOXkeHus. [lepectaHoBku

u ¢akropuan. Yucio coueTaHui.
Tpeyronsauk [Tackansa. @opmyna
o6unoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUTSL TIEPEUUCIICHUSI COOBITUI

B CJIy4allHOM OIIBITE.

IMoab3oBaThLest hopmyoit

Y TpeyrojabHUKoM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU M

Cepuu nociea0BaTeIbHBIX
HCIIbITAHUI

bunapHbIil CitydaliHBINA OIIBIT
(ucnpITaHuE), ycrex U Heyava.
He3saBucumele ucnsitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUM 10 IEPBOTO

Pa30uBaTh CI0XXHBIE SKCIIEPUMEHTHI
Ha OT/EJIbHbIE UCTIBITAHUS.
OcBanBaTh NOHSITHS . UCIIBITAHUE,
cepusi HE3aBUCUMBIX HCTIBITAHUH.
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ycnexa. Cepust HE3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas pabora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cepuit
HE3aBUCUMBIX UCIIBITAHUMN.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITHIA B CEpUU
MCIIBITAHUI JIO TIEPBOr0 ycrexa

Y B CEpUSX UCIIBITAHUN bepHyIu.
N3yuaTth B X0/1€ NPAKTHYECKOM
PadoOTHI C UCIIOIH30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CiyyaiiHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BETMYMHA.
Pacnpenenenne BeposiITHOCTEN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC Cﬂy‘{aﬁHbIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIyqaitHas
BEJIMUMHA, pacipeiesicHue, TadauIa
pacnpeneneHus, JuarpaMmma
pacnpeneseHusl.

IIpuBoauTh NpUMeEpHI
pacnpeenieHnid, B TOM YHCIIE
r€OMETPUYECKOT0 U OMHOMHUATIBLHOTO.
CpaBHHMBATB pacnpeieieHus
CIIy4alHbIX BEJIUYNH

HaxoanThb 3HaAYCHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTths U pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIILHOE
pacnpeneneHue
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[loBTOpEeHMe, 00001IEH E, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEeHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHble ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAaHUH
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  |KonmuecTtBo 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
CIIyYalHbIX BEJINYMUH.
MaremaTndeckoe 0XKuJaHue
reOMETPUYECKOT0 1 OMHOMHAIIBHOTO
pacnpeneneHun

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTO
oXXuaaHus. Beraucnars
MaTEeMaTHYECKOEe 0’KHJIaHNUE.
Hcnoab3oBarh NoHATHE
MaTEeMaTUYECKOr0 0KUIAHUS U €TO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoaunTsp 1o u3BecTHBIM QopMysiam
MaTEeMaTUYECKOE 05KUJIAHUE CYMMBI
CIIyYalHBIX BEJIMYMH.

HaxoaunTsb 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHUE OKUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

u OMHOMMAJILHOE paclpeaeeHUs
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcnst u ctaHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTrueckas padoTa

C HCTOJIB30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHATHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeeHUIO.

Haxoautsp 110 u3BeCTHBIM (popmyrnam
JUCIIEPCUIO TEOMETPUYECKOTO

1 OMHOMHAJIBHOTO pacupeieieHus,

B TOM YHCJI€ B XOJI€ MPAKTUIECKON
paboOTHI C UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHUCE]T

3akoH OonbIIKX yncesn. BeiOopouHsIii
METOJl UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJTb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
MCCJIEIOBAHUSI COBOKYITHOCTH JaHHBIX.
M3yuaTh B X0/1€ MPAKTUUECKOU PaOOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHU

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (paclpeeieHus)

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

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

IIpuBoOaAUTH IPUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoautb BepOsSITHOCTH COOBITHIA
10 TaHHOUW (PYHKIIUM IJTIOTHOCTH, B TOM
YU CIIE PABHOMEPHOIO PacpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMAIbHOMY | OcBamBaTh MOHATHS: HOPMAJILHOE
pacnpezenennto. OyHKIUS pacrmpeziesieHue.
IUIOTHOCTU ¥ CBOWCTBA HOPMAJIbHOTO Bbie1Th 110 ONMCAHUIO CITydaiHbIe
pacmpeseneHusl. BEJIMUMHBI, pacrpeeéHHbIE
[TpakTnueckas padoTa 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauThL NpUMepHI 335124,
TabIUIL HIPUBOJAIINX K HOPMATbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTePUCTUKU HOPMAJILHOTO
pacmpezesieHus IO U3BECTHBIM
dbopmynam.
Pemarh 3a1aun, cBsI3aHHLIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeieieHnid, B TOM YHCIIE
C UCTIOJTb30BAHUEM DJICKTPOHHBIX
Ta0IHI
[ToBTOpEHue, 00001IeHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOpSTH U3y4EHHOE U BHICTPAUBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTAaTUCTHUKA, OTIBITHI

C PAaBHOBO3MOKHBIMU
9JIEMEHTApHBIMU COOBITUSIMU,
BBIUHCJICHHE BEPOATHOCTEN COOBITUI

CHUCTEMY 3HAHUU
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C MpUMEeHEHUEM (HopMyIT

U rpaguecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpaMmma Diiniepa), cirydaiiHble
BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTHYECKOE 0KUIAHUE
CIIy4allHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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