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@enepanbHas pabouasi mporpamMma Mo ydeOHOMYy Tmpeamery «Marematuka»
(6a3oBBIN ypoBeHB) (MpeameTHas obmacTh «MaTtemaTnka U nHPOpMaTHKa») BKIFOYACT
MOSICHUTEIbHYIO 3aIHCKY, COJIep:KaHne 00yUeHus, INIAHUPYEMBbIE PE3YJIbTaThl OCBOCHHUS
IpPOrpaMMBbI [0 MaTeMaTUKe, TEMaTHUYECKOE TIIaHUPOBAHHUE.

[losicuutenpHas 3amucka OTpaXkaeT OOIIMe MU U 3a7a4d U3yYeHUs] MaTeMaTHKH,
XapaKTePUCTUKY TMCUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3YYCHHIO O0yYaroIuMUc,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaKkKe MOAXOJAbl K OTOOpY COAep KaHMS,K
OTIPEIETICHUIO TUIAHUPYEMBIX PE3yJIbTaTOB.

Copepxanne  OOy4deHHs] pPacKphIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npearaTcs i 0043aTeIbHOTO M3Y4YEHHUsS B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
oO1rero oOGpazoBaHMs.

[Inanupyembie pe3yibTaThl OCBOSHHS MPOTPaMMbl MO MaTEeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 3a BeCh Nepuoja OOydeHHs Ha YpPOBHE
cpeaHero o01ero 00pa3oBaHus, a TaKXKe MPEIMETHbIC JOCTHXKEHUSI O0y4Yaroerocs 3a
KK/l roJ 00y4eHus

HOACHUTEJIBHAS 3AIIMCKA

[IporpammMa 1O MaTeMaTMKE Ha YpPOBHE CpEIHEro oOmmero oOpa3oBaHuUs
paszpaborana Ha ocHoBe PI'OC COO ¢ yuéTroM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
NPEABIABISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHHUIO, W TPAAMIMA POCCHICKOTO
oOpazoBanus. Peanmuzarusi mporpamMmbl 10 MaTeMaTHKE OOECTeunBacT OBJIAJICHUE
KJIFOUEBHIMA ~ KOMIETCHIIMSIMU, COCTABJISIOIIMMU  OCHOBY  JUISI  CAaMOPa3BUTHS
U HEMPEPHIBHOTO OOpa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHNXCA.

B nporpamme mo maremaTuke y4TEHBI UJIeW U TMOjoKeHnus KoHmenmu pa3BUTHS
MaTemMaTtudeckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTcTBUM € Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YAaCTHOCTHU, MPETOCTABIISITH
KOKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUYECKUX 3HAHUH,
HEO0OXOMMOTO JIJIsl JaJIbHEHIIeH yCTeIHON XU3H B o01mmecTBe. IMEHHO Ha perieHue
ATOM 3a/layyl HaIleJIeHa MPOoTrpaMmMa Mo MaTeMaTruke 0a30BOT0 YPOBHHI.

B snoxy uudposoii tpanchopmaiuu Bcex chep UemoBEUECKON MeATETLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boii
MaTEeMaTUYECKON TOJITOTOBKHU. YK€ B IIIKOJIC MAaTEMATHKA CIYXKUT OTIOPHBIM MPEIMETOM
JUIST W3Y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKU3HM TIOCNIE€ IIIKOJIBI peaJbHOU
HEO0OXOJMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHUE, YTO TPEOyeT MOJTHOICHHON
0a3oBoii 00II€00Pa30BaTEIILHOM TOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIIM JHA PACTET YHUCIO CIEIHUATLHOCTEH, CBS3aHHBIXC
HEIMOCPEICTBEHHBIM MPUMEHECHUEM MaTEeMaTUKH: U B cepe IKOHOMHKH, U B OM3HECE, U
B TEXHOJIOTMUYECKUX 00JacTAX, U Jake B T'yMaHUTapHbIX cepax. Takum obpazom, Kpyr
oOydJarommxcs, M KOTOPBIX MaTeMaThKa CTAaHOBHUTCS 3HAYMMBIM MPEAMETOM,
CYIIIECTBEHHO PACIIUPSIETCSI.



[IpakTHyeckasi MOJE3HOCTh MAaTEMATHKU OOYCJOBIIEHA TeM, YTO €€ MpPeaMETOM
ABJIAIOTCS (QyHIaMEHTaIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUSI 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 HMHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, HSKOHOMHYECKOM,
noJuTUYecKod  uHbopmaruu, ManodPdeKTUBHA TMOBCEIHEBHAS  MpaKTHYECKas
nesTenbHOCTh. Kax1oMy 4eoBeKy B CBOCH JKU3HU MPUXOAUTCS BBITIOIHATH TOCTATOYHO
CJIOHBIE PACUEThI M COCTABJIATH HECIIOKHBIE AITOPUTMBI, HAXOAUTH HY>KHbBIE (DOPMYJIBI
U MPUMCHSATHh WX, BIAJACTh MPAKTHUESCKUMH MPUEMAMU TE€OMETPUYCCKUX M3MEPCHUNA U
MOCTPOCHUMN, YUTaTh HMH(OpPMAINIO, TPEACTABICHHYI0 B BHIYy TaOlWll, IuUarpamMmu
rpaduKoB, )KUTh B YCIOBHUSIX HEONPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4yalHbBIX COOBITH.

OmHOBpPEMEHHO € pacuiupeHreM cep MpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
obmiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MAaT€MaTHYECKUH CTWJIb MBIIIJICHHUS,
MPOSIBJISIIONIMICS B ONpENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3zyueHus
MaTeMaTUKH B apceHaj] MPUEMOB U METOJIOB MBIIIJICHUS YENOBEKa €CTECTBEHHBIM
00pa30oM BKITIOYAIOTCS WHAYKIHS U JeAyKIUs, 0000IIeHne U KOHKPETU3allHs, aHaTN3 U
CUHTE3, KJaccu(UKaIs U cucTeMarusaiys, adcrparupoBanue u aHanorus. OObEKTHI
MaTEeMaTHUECKUX YMO3AKJIIOUEHWH, TpaBWJIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOCHUM,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopmyapoBaTh, 0OOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTeMaTuke MpUHAJICKUT BeAylas poib B (pOPMUPOBAHUU
QITOPUTMUYECKOW KOMIOHEHTHI MBIIUICHUS W BOCIMUTAHWW YMEHUW JEeMCTBOBATH IO
3aJJaHHBIM aJITOPUTMAaM, COBEPIICHCTBOBATh M3BECTHHIE M KOHCTPYHPOBATh HOBHIC. B
MPOIIECCE PEIICHUs 3a/1a4 — OCHOBHOM yueOHON MEATEIHHOCTH HA YPOKaxX MaTeMaTHKH
— pa3BUBAIOTCS TBOPUYECKAs M MPUKIIAIHAS CTOPOHBI MBIIILJICHUS.

OOyuenne mMaTemMaTnke MAaET BO3MOXKHOCTh Pa3BUBATh y OOyUaAIOIIUXCS TOUYHYIO,
palMoOHAIBHYI0O U MH(POPMATHBHYIO PEYb, YMEHHE OTOMpaTh HAMOOJee MOIXOISIINE
SI3BIKOBBIC, CHMBOJHMYECKHE, TpadUyecKue CpeACTBa I BBIPAXKEHHUS CYXICHUUA U
HATJISHOTO UX MPEICTaBICHHUS.

HeoOxoaumMbiM KOMIIOHEHTOM 00IMIel KyJIbTyphl 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 U MPUKIAIHBIX 337a4. Takum oOpa3oM, MaTeMaTuyeckoe 00pa30BaHUe BHOCUT
CBOM BKJIaJ B GOpMUpOBaHKE OOLIEH KYJIbTYphI YEIOBEKA.

N3ydyeHne MaTeMaTHKHU CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KPAaCOThl M U3SIIECTBA MATEMATHUYECKUX PACCYXKICHUM, BOCHPUSITHIO
reOMETPUUECKUX (POPM, YCBOCHHUIO I CUMMETPHUHU.



[IpuopurerHpiMu LensiMu o0ydeHus matematuke B 10—11 kimaccax Ha 0GazoBoM
YPOBHE SIBJISIFOTCS:

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

NOJBEJCHUE OOyJyaroluXcs Ha JOCTYIHOM JMJii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaT€MaTUKHU U OKPY>KAIOIIET0 MUpa, TOHUMaHHEe MaTEMaTUKU KaK YacTH
o011el KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEICKUX YMEHHM, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K M3YYEHHUIO MAaTEMAaTUKH;

¢opmupoBanrne (GYHKIIMOHATBHOW MaTEMaTHUYEeCKOW TPaAMOTHOCTH: YMEHHS
pacrno3HaBaThb MaTEMaTHUECKHUE aClEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyalHsIX
U IpU U3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH WU
3aKOHOMEpPHOCTEW, (QOpMYyJIUpOBaTh HX HaA A3BIKE MaTEeMaTHMKH U  CO3/aBaTh
MaTeMaTUYECKUE MOJENH, NPUMEHSATh OCBOCHHBIM MaTeMaTH4eCKUil ammapat JJis
pelIeHrss NPaKTUKO-OPUEHTHUPOBAHHBIX 3a/lay, HWHTEPIPETHPOBaTh U OLEHUBATh
MOJTyYEHHBIE PE3YJIbTATHI.

OcHOBHBIMU JIMHUSAMHU cojaepkanus maTematnku B 10-11 kmaccax SBISIOTCS:
«Yucna u BeUUCICHUD», «ANredpa» («Anredpanueckue BHIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa»), «Hauana MaremaTrueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
burypsl u ux cBoiicTBa», «M3MepeHrne reoMeTpUIeCcKuX BEIUYNHY), «BeposTHOCTD U
CTaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS MapajulebHO, KaXJdas B COOTBETCTBUHUC
COOCTBEHHOM JIOTHKOM, OJJHAKO HE HE3aBHCUMO OJIHA OT JAPYTOH, a B TECHOM KOHTAKTe U
B3auMmozeiictBun. Kpome »dToro, ux OOBEAMHSET JIOTMYECKas COCTABIISIIOIIAS,
TPaIUIIMOHHO MPUCYIIIAs MATEMAaTHUKE U TIPOHU3BIBAIONIAS BCE MATEMATHUECKHUE KYPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BlaJICHUE
METOJIaMHU JI0Ka3aTeIbCTB, aJTOPUTMaMU PEUICHUS 3aaad, yMeHue (QopMyIupoBaTh
OTIpE/eNICHUsI, aKCHOMBI W TEOPEMbI, TPUMEHATh WX, MPOBOAUTH IOKa3aTeIbHBIC
pacCyXJeHHS B XOJ€ pPEIICHUS 3aJauy» OTHOCHUTCS KO BCEM Yy4eOHBIM Kypcam, a
dbopMUpOBaHNE JOTUYECKMX YMEHHUH paclpeaenseTcss Mo BceM TojaM OOydeHHs Ha
YPOBHE CPEHET0 00IIero 00pa30BaHMUsI.

B cootBerctBUM ¢ ®PI'OC COO Marematuka siBIsieTCS 0053aTebHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBanus. I[Iporpammoil mo marematuke 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 CpeIHero oOiiero oOpa3oBaHMs, a AJNEMEHTHI JIOTUKU
BKJIIOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYpPCOB.

Ob11ee yuCIo 4YacoB, pEeKOMEHI0BAHHBIX ISl U3y4eHUs MateMaTtuku — 340 yacos:
B 10 xnacce — 170 gacoB (5 wacoB B Hememo), B 11 kmacce — 170 gacoB (5 uacos
B HEJICIIO).



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

HSY‘-ICHI/IG MAaTEMATUKHN Ha YPOBHC OCHOBHOI'O O6HIGFO O6paBOBaHI/I$I HaIlpaBJICHO Ha
JOCTHKCHUC 06y‘IaI-OHII/IMI/IC}I JJIMYHOCTHBIX, MCTAIIPCIMCTHBIX H IIPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YIIbTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynprare m3ydeHus MaTreMaTHKH HAa YPOBHE CpEeAHEro oOImero oopa3oBaHUs
y oOy4aromerocst 0yayT coOpMHUpPOBAHBI CIACAYIOITHE TUIYHOCTHBIC PE3yJIbTAThI:

1) rpakIaHCKOTro BOCIIUTAHMS:

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 U JIPYroe), YMEHHUE B3aUMOJICHCTBOBATh C COIMAIbHBIMHU
UHCTUTYTAaMHU B COOTBETCTBHHU C MX (PYHKIUAMH M Ha3HAYCHUEM;

2) MaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHIMCKOM Tpa)KTaHCKOM HWISHTHYHOCTH,  YBaKCHUS
K IIPOLUIOMY M HACTOSIIEMY POCCUMCKOM MATEMATUKH, LEHHOCTHOE OTHOLIECHUEK
JOCTHXKEHUAM POCCHUMCKUX MATEMAaTHUKOB M POCCUMCKOM MAaTEMATHYECKOM IIKOJIBI,
WCITOJIb30BAHUE ITUX JIOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, CPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CPOpMUPOBAHHOCTb
HPABCTBEHHOI'O0 CO3HAHUSA, 3THUYECKOTO IIOBEIEHHS, CBA3AHHOTO C MPAKTHYECKUM
INPUMEHEHUEM JOCTHKEHUW HAayKH U JESATEIBHOCTBIO YUYEHOIO, OCO3HAHHWE JIMYHOIO
BKJIaJ[a B IOCTPOCHHE YCTOWYUBOTO Oy IyILIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYasg DOCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aJay, pEUICHUH, pPACCYX ACHUH, BOCHPUUMYHUBOCTHK
MaTEMaTUYECKUM acleKTaM pPa3InYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpecax
3I0pOBOTO0 M 0€30MacHoro oOpas3a >KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryisipHas pu3nyeckasi akTUBHOCTb), (PU3UUYECKOE COBEPLIEHCTBOBAHUE MPU 3aHATUSIX
CIIOPTUBHO-03I0POBUTEIIbHOMN JAEATEIBHOCTHIO;

6) TPya0BOr0 BOCTIMTAHUA:
TOTOBHOCTh K TPY/AY, OCO3HAaHHE IIEHHOCTH TPYIOIIOOUS, HHTEPEC K Pa3InIHbIM
chepam npodecCHOHATBHON JEATETbHOCTH, CBA3aHHBIM C MaTeMaTUKON U e



MPWIOKEHUSIMA, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuun
U peajJn30BBIBATh COOCTBEHHBIC J>KM3HCHHBIC ILIaHBI, TOTOBHOCTH W CIIOCOOHOCTHK
MaTeMaTHYECKOMY OOpPa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUM BCEH KH3HH,
TOTOBHOCTH K aKTHBHOMY YYacCTHIO B PCIICHUM MPAKTHYSCKUX 3aJad MaTeMaTHICeCKOH
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHNE BIUSHUS COIMATBHO-
YKOHOMHYECKHUX MPOIIECCOB HAa COCTOSTHUE MMPUPOIHON U COMATBHON CPEJIbl, OCO3ZHAHHE
r100aTpbHOTO  XapakTepa HKOJIOTHMYECKUX TpoOJieM, OpHCHTAlMs Ha MPUMCHEHHE
MaTEeMaTHYECKUX 3HAHWW JUIsI peIIeHHs] 3a7ad B OO0JAaCTH OKPYXKAIOMIEH Cpembl,
IUTAHUPOBAHKE TIOCTYIKOB M OICHKH WX BO3MOXKHBIX MOCIEACTBHHA JIJIA OKPYKAIOMICH
Cpelibl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKHU, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cepbl YeIOBEUECKON AESITEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
LIUBUIM3AIMH, OBJAJICHUE S3BIKOM MAaTeMaTUKM M MaTeMaTHYeCKOM KYJIbTYpOH Kak
CpPEICTBOM  T[O3HaHUS  MHpA,  TOTOBHOCTh  OCYILECTBIIATh  MPOEKTHYIOU
WCCJIEIOBATENBCKYIO I€ATEIBHOCTD MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOSHUS TPOrpaMMBbI IO MaTeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi 0yayT copMUpPOBaHbI METaNpeAMETHBIE Pe3yJIbTaThl,
XapaKTEPU3YIOIIUECS OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMU JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATUBHBIMH  JICUCTBHSIMH W yYHUBEPCATbHBIMU
PETYISTUBHBIMU JACHUCTBUSMU.

ITo3HaBaTeIbHbIe YHUBEPCAJIbHBbIE YYeOHbIE JeiCTBUS
ba3oBble joru4yeckue AeHCTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOUIEHUN MEXIy MHOHATHSAMHU, (GOPMYIMPOBATH OIpEaesICHUs
NOHATUH, YCTAHABIMBATH CYIIECTBEHHBIM MpPU3HAK KiIacCU(PUKALIMK, OCHOBAHUS AJis
00O0OIIEHHS ¥ CPaBHEHUS, KPUTEPUH MPOBOJUMOTO aHAJIHN3a;

BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA30BHIBAT CYKICHUS: YTBEPIUTEIbHBIC
U OTpULIATEIbHBIE, €IMHUYHBIEC, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISBISIT MaT€MATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3HM U IIPOTUBOPEUHMS
B (pakTax, IaHHBIX, HAOMIOACHUSIX W YTBEPXKICHUSAX, Mpeajgaratb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSTEIBLHO JIOKA3aTeLCTBA MATEMATHYCCKUX YTBEPIKICHUM
(mpsiMbIe W OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus ydeOHOH 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
HMCKOMOEC M JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

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

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

MIPOTHO3UPOBATh BO3MOKHO€ pPa3BUTHUE TMPOLIECCA, a TAKXKE BBIJBUTAThH
MPEIOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

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

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

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

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

KomMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe JeiCTBUSA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBUSIMHU
U EeJISIMU OOILIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOIy PEIICHUs 3aJaud, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3yJIbTaT;

B X0/A€ OOCYXIEHHUS 3a/JaBaTb BONPOCHI IO CYIIECTBY OOCYKIAa€MOM TEMBI,
poOJIeMbl, pelaeMoi 3a/1a4du, BHICKA3bIBaTh HMJEU, HAlleJICHHbIC Ha MOUCK pPEIICHHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXACHUAMH JAPYTUX YYaCTHUKOB JMAjora,
OOHapyXHBaTh pa3IMyure U CXOJICTBO MO3ULIUH, B KOPPEKTHOU dopMme HopMyIupoBaTh
pa3HoIIacusi, CBOM BO3PAKEHUS;

NPECTaBIATh PE3yibTaThl PEUICHHUS 3a7aud, JKCIEPUMEHTa, HCCIEIOBAHUS,
IPOEKTa, CaMOCTOATEIbHO BbHIOMpaTh (HOpMaT BBICTYIUIGHHS C Y4€TOM 3a1ay
Npe3eHTAIMU U 0COOEHHOCTEH ayTUTOPHH.



PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusamnus:

COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 33]1a4¥, BRIOUPATH CIIOCO0 PEIICHUS C YIETOM
UMEIOIIUXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTbh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(OpMALIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMH ITO3HABATEIBHON pedICKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA U MBICIUTENbHBIX MPOIECCOB, HX PE3ylbTaTOB, BIAACTh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIlecca M pe3ysibTara perieHUus MaTeMaTHYeCKOU
3aJlaui;

MPEABUACTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIMHUOOK, BEISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJIbTaTa IEIU M YCIOBUSIM, OOBICHATH MPUUMHBI
JOCTHXKEHUS WM HEJOCTHXKEHUS PEe3yJIbTAaTOB JIEATEILHOCTH, HAXOJUTh OLIUOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYAJILHON pabOThI
Opy  pEelIeHUH Yy4eOHBbIX 3a7ay, NPUHUMATh IIeJIb COBMECTHOM JEeSTEIbHOCTH,
IJIAHUPOBATh OPTAaHMU3AIMI0 COBMECTHOM pabOThI, pachpeneisaTh BUIbI padoT,
JIOTOBApUBATHCA, OOCYX JaTh TPOIECC W pe3ylbTar paboThl, 0000maTh MHEHUS
HECKOJIBKUX JIIOJICH;

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

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTWKe Ha 0a30BOM
YPOBHE Ha YpOBHE CpeJIHEro 0011ero o0pa3oBaHus MPEACTABICHBI M0 roaM 00yUYeHuUs
B PaMKax OTJICJbHBIX yUeOHBIX KYpCOB B COOTBETCTBYIOIIUX pasieliaX MPOrpaMMbIIO
MaTEMAaTHKE.



OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebHsbIil kypc «Anredpa U Hayaia MaTEMAaTUUYECKOTO aHAIM3ay SIBJISICTCSI OJTHUM
U3 HauOoJiee 3HAUYUMBIX B MPOTPaMME€ CPEIHEro 00IIero oOpa3oBaHUSs, MOCKOJIBKY,C
OJIHOM CTOpPOHBI, OH OOECHEYMBACT WHCTPYMEHTAJbHYI 0a3zy Uil U3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, @ C JPYrol CTOPOHBI, (QOPMHUPYET JIOTUYECKOCH
aOCTpaKTHOE MBIIUICHHE OOy4Yaronuxcsi Ha YpOBHE, HEOOXOJIMMOM [IJIsi OCBOCHUS
y4eOHBIX KypcOB MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTU. B pamkax
yueOHOro Kypca «AinreOpa M Hayaja MaT€MaTUYECKOro aHaiu3a» oOydaroluecs
OBJIaJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpasi popMyJIMpyeT CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTEMaTHYECKOTO aHAJIN3a 3aKJIabIBAET OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3MKH, XUMHH, OWOJOTUH, TOHHUMAHHUS
OCHOBHBIX  TEHJCHLIMA JKOHOMUKM M  OOILIECTBEHHOW  U3HHU, IO3BOJIAET
OpUEHTHPOBATbCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XKM3HH. B TOXe Bpemsi OBJaJieHUE
a0CTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEeMaTHUYECKUMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHS,
UCIIOJIb30BaTh O00OOIIEHHE M KOHKPETH3allMio, a0CTparupoBaHUE U aHAJIOTHIO,
(opMupyeT KpeaTUBHOE U KPUTUYECKOE MbILIUIEHHE. B X0/1e n3yuenus anreOpbl 1 Havam

MaTeMaTUYECKOTO aHaJIN3a Ha YPOBHE CPETHEr0 o01Iero oopa3zoBaHusi 00yJaromnimecs
MOJIY4arOT HOBBIA ONBIT PEUICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOCHUS

MaTEMaTUYECKUX MOJIEJIEH pealbHbIX CUTYallMi U UHTEPNPETALUU MOTYyYEHHbIX
pEelIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HAyKe U B UICKYCCTBE, C BBIAAIOIIMMUCA MaTEMAaTUYECKUMH OTKPBITUAMU U UX aBTOPAMH.

VYyeOHbll Kypc anredpbl 1 Havyajl MaTEMaTHYECKOTo aHaiu3a o0Jaaaet
3HAYUTEIBHBIM BOCIIUTATEIBHBIM IMOTEHLIMAJIOM, KOTOPBI pEaqu3yeTcsl KaK 4epe3
y4eOHbII MaTepHall, CIoCOOCTBYIOMIUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK
U 4epes3 crnenupuky ydeOHOM AesTeIbHOCTH, TPEOYIoIed caMOCTOsITEIbHOCTH,
AKKYpaTHOCTH, IPOAOJKUTENBHON KOHIIEHTPAl BHUMAHUS U OTBETCTBEHHOCTHU

3a MOJIYYEHHBIN pe3yJIbTaT.

B ocHoBe Meronuku oOydeHus anreOpe W HayalaM MaTeMAaTHYECKOTO aHaju3a
JICKUT JIEATEIbHOCTHBIA MPUHIUIT 00YYESHUSI.

B cTpykType nporpammsl no anreOpe 1 HayanaaMm aHalIu3a BBIACTSIOTCS CIEIyIOIINe
coJiepKaTelIbHO-MeToAuYecKre JUHUKM: «Yucna W BeUUCIHEHUs», «DyHKIMM U
rpadukm», «YpaBHEHHS U HEpaBeHCTBa», «Hauama maTeMaTHUeCKOTro aHaIHM3ay,
«MHoOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOJUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JBYX JIET OOy4YeHHs Ha YpPOBHE CpEIHEro oOIIero
o0pa30BaHMsl, €CTECTBEHHO JOMOIHSIS APYT Apyra U MOCTETNIEHHO HACHIIASCh HOBBIMU



TeMaMH U paszenaMu. J[aHHbBIA y4eOHbBI KypcC SIBJISI€TCS MHTETPATUBHBIM, IOCKOJIBKY
oOBeuHSET B cebe cojiepKaHWe HECKOJIbKUX MaTEeMaTHYECKUX NUCLMIUIMH: anredpa,
TPUTOHOMETPHS, MAaTEMAaTUUECKUI aHAJIU3, TEOPUSI MHOXKECTB U Apyrue. Ilo mepe Toro
KaK o0ydJaromecss OBJIAJEBalOT BCE OoJiee HMIMPOKUM MaTEeMATUYECKUM armapaToM,y
HUX TOCIEoBaTeNbHO (opMuUpyeTcs U COBEPUICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJIEIb PEAJbHOM CHUTYyallMd, NPUMEHSTh 3HAHMS, I[OJYyYECHHBIE
B yueOHOM Kypce «Anrebpa W Hadajga MaTEeMaTHMYECKOTO aHalIM3ay, IS PElIeHUs
CaMOCTOATENbHO  CHOPMYJTMPOBAHHOM  MaTEeMaTHYECKOM  3ajayd, a  3aTeM
MHTEPHPETUPOBATH MOJYUCHHBIN PE3YNIbTAT.

ConepxarenpHo-MeTOAMYECKass JIMHUAA «YKcClia W BBIYKCICHUS» 3aBEPIIACT
(OopMHpOBaHHWE HABBIKOB HCIIOJIb30BAHUS JIEUCTBUTENIBHBIX YHCE, KOTOpPOE ObLIO
HAyaTO Ha YpPOBHE OCHOBHOro oOmiero oOpaszoBanusi. Ha ypoBHe cpeaHero ooOiiero
oOpa3oBaHMs 0c000€ BHUMaHUeE yaenseTcs (GOpMUPOBAHUIO POUYHBIX BEIUUCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d MCIHOJb30BaHUE pPa3iIUYHbIX (OPM  3aluch
JEUCTBUTEIBHOTO YUCIIA, YMEHUE PAlMOHAIBHO BBIIOJIHATH ACUCTBUSA C HUMH, J1€JaTh
NPUKHUJIKY, OLIEHUBATh pe3yibTar. OOydaromuecs MoJydyaroT HaBBIKU NMPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JCHCTBUI C YUCIaMU, 3alIMCAHHBIMU B CTaHAAPTHOU opMme,
VICITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTaHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUN.

ConepxarenbHass JIMHUS ~ «YPaBHEHHMST U HEPABEHCTBa»  pealM3yeTcs Ha
MPOTSHDKCHUM BCETO OOYUYEHHS Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHMS, IMTOCKOJIbKYB
KOKJIOM paszfene NporpaMMbl IMPEAYCMOTPEHO PEIIEHUWE COOTBETCTBYIOUIMX 3a]ad.
OOyyaroiuecs: OBJIaCBAIOT PA3TUYHBIMU METOJAMU PEIICHUS 1IENbIX, pallMOHAIbHBIX,
UPpPalMOHAIBHBIX, TOKA3aTEbHBIX, JOrapu(pMUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U X cucteM. [lomydueHHbIe yMEeHHUs UCHIONB3YIOTCS PU UCCIIEA0BAHUN (DYHKIHIA
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, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHMM, a TaKXe BBIPAXXEHHH, colep)Kalllux cTerneHu u Jiorapudmsl. brarogaps
U3YYEHHUIO anredpandyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUS 00yJarommxcs, (GOPMHUPYIOTCS HABBIKA
JNEAYKTUBHBIX PacCyKJI€HUW, pabOTbl C CUMBOJIBHBIMH (OpMaMu, MPEACTABICHHUS
3aKOHOMEPHOCTEW U 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPaBEHCTB. AJreOpa npezaraert
3 peKTUBHBIC HHCTPYMEHTHI 1JIs peILICHHsI MPAKTUYECKHUX U €CTECTBEHHO-HAYYHbIX 337134,
HAIJIAHO IEMOHCTPUPYET CBOU BO3BMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTOoAMYecKass JUHUSA  «DyHKIMM U TpaduKuU»  TECHO
NEeperyIeTaeTCs ¢ APYTUMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATEIBHOCTh  M3Y4YeHHs  marepuana. l3yueHume  cTeneHHOW,
MOKa3aTeIbHOM, JIOTapU(PMUUIECKON U TPUTOHOMETPUUYECKUX (DYHKIUN, UX CBOMCTB U
rpadukoB, UCTIONb30BaHUE QYHKIUH I peICHH 3a/1a4 U3 IPYTUX Y4eOHBIXIIPEAMETOB
Y peajbHOM )KM3HU TECHO CBA3AHO KaK C MAaTEMAaTUYECKUM AHAJIU30M, TaK U



C pellieHneM yYpaBHEHHI M HepaBeHCTB. [Ipu 3ToM O0JbIIoe BHUMAHUE YACTSICTCS
GbOpMHUPOBAHUIO YMEHHUS BBIPAKATh (OPMYJIaMH 3aBUCUMOCTH MEXKTY Pa3IMIHBIMU
BEITMYMHAMH, WCCJIENOBATh TMOJyYeHHbIE (DYHKIMH, CTPOUTh WX Tpaduku. Martepuan
CoJlep KaTeIbHON JTUHUY HAIleJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, IMTO3BOJISIOIIAX
BBIPQKATh 3aBUCHMOCTH MEXKIY BETUIMHAMH B PA3INIHON (OpME: aHATMTHICCKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocoO0CTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
ConepxarenpHass JnuHuA «Hadama wmaremaTHYecKoro aHajam3a» IO3BOJISET
CYIIIECTBEHHO PACHIMPUTHh KPYr KaK MaTEMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad,
JOCTYITHBIX O0YYaroIIMMCS, ¥ KOTOPBIX MOSBIISETCS BO3MOXHOCTh MCCIIEIOBATH H
CTpouTh Tpaduku (QyHKIHH, ONMPEAeTiaTh UX HAMOOJBINE W HANMCHBIINE 3HAYCHHS,
BBEIYHCIIATh TUIOMAAn (Guryp w oOBEMBI TeN, HAXOIWUTh CKOPOCTH W YCKOPEHHS
nporeccoB. ComepkarenbHas JTUHAS OTKPHIBAET HOBBIE BO3MOYKHOCTH TIOCTPOCHUS
MaTEeMaTHYECKUX MOJIENICH PEaIbHBIX CHUTYaIlud, HAXOXKIACHUS HAWIYUIIETO PeIICHUS
B TIPUKIAAHBIX, B TOM YHCJIE COIMAIHLHO-3KOHOMHUYECKHX, 3a7a4ax.3HaKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOTO aHalnh3a CIIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO,
(OpMaTbHO-JIOTHYECKOTO W KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHHUIO YMEHUU
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHKU B HAayKe, TEXHHUKE M UCKYCCTBE.
OOyuaromyecss y3HAIOT O BBIJAIOIINXCS pe3yJbTaTax, MOJyUYCHHBIX B XOJAC Pa3BUTHUS
MaTEeMaTHUKH KaK HayKH, ¥ KX aBTOPaXx.

ConepxkarenbHO-METOAUYCCKass JUHUS «MHOXKECTBa M JIOTHKa» B OCHOBHOM
MOCBSAIIEHA 3JIEMEHTAaM TEOPHUU MHOXKECTB. TEOPETHKO-MHOXECTBEHHBIE MPECTABICHUS
MPOHMU3BIBAIOT BECh KypC IIKOJIBHOM MAaTeMAaTHMKH W TpeayiaraloT HauOoJjee
YHUBEPCAIBHBIA S3bIK, OOBEAUHSIOMNNA BCE pa3/ielibl MATEMATHKN M €€ TPUIIOKCHHM,
OHHM CBSI3BIBAIOT pa3HbIE MaTEeMaTWYECKHUE IUCHIUILIMHBI B eauHoe 1ienoe. [loatomy
BaKHO JIaTh BO3MOKHOCTh 00yJaroneMycsl TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMECHHOM MaTeMAaTHKHU M MCTIOJIb30BaTh €T0 JIJIS1 BRIPAXKCHUSI CBOMX MBICIICH.

B y4ueOHOM Kypce «Anrebpa v Hayaia MaTeMaTHIECKOTO aHalu3a» MPUCYTCTBYIOT
TaK)X€ OCHOBBI MaTeMaTHYECKOTO0 MOJCITMPOBAHUS, KOTOPHIC MPU3BAaHbI CPOPMUPOBATH
HABBIKH ITOCTPOCHUSI MOJICJICH pEaNbHBIX CHUTYaIlud, WCCICIOBAHUS ATHUX MOJEIEHC
MOMOIIIBIO  almapata ajreOpbl M MaTeMaTHYeCKOro aHajlu3a W WHTEpIpeTaluu
MOJIYYCHHBIX PE3YNIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXKIBIM U3 Ppa3/ieiioB
MPOrpPaMMBbI, MMOCKOJIBKY BECh MaTepHall Y4eOHOTOo Kypca IUPOKO HMCIIOIB3YETCS JIS
pelieHusT TPUKIAAHBIX 3amad. [lpum pelmieHuM pealbHBIX IMPAKTHYECKUX —3a1ad
oOyuJaroluecsi pa3BUBAIOT HAOIIOJATEILHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJB30BaTh aHAJOTHI0, 0000maTh W  KOHKPETHU3UPOBATh
npobiemy. JlesSTenpbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIIATHBIX 3a]1a4
OpraHu3yeTcsi B MPOLECCe M3YUYEHHUs BCEX TeM Y4eOHOro kypca «Ajnredpa U Hauasa
MaTEMaTUYECKOrO aHATIU3ay.

OO611ee 4yncI0 YacoB, PEKOMEHIOBAHHBIX JJIsl M3YUYEHUs1 y4eOHOTo Kypca «Anredpa
¥ Hauaja MatemMaTudeckoro ananuza», — 170 gacoB: B 10 kiacce — 68 yacoB (2 yaca
B Henenmo), B 11 kimacce —102 gaca (3 yaca B Heelo).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

PaunonaneHpie uyncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEUYHbIE NIEPUOANYECKUE APOOH. ApUPMETHUECKHUE ONEpALlMU C PallMOHAIBHBIMU
YHcliaMH, peoOpa3oBaHus YUCIOBBIX BhIpaxeHuil. [Ipumenenne npoOeit U MpoOLEeHTOB
JUISL PELICHUS TPUKIAAHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIEH 3HAHUM U PEATbHOU KU3HH.

JlelicTBuTENbHBIE ~ Yucla.  PalMoHambHBIE W UPPALMOHAJIBHBIE  YHCIA.
ApudpmeTnueckue omnepanuu ¢ JEHCTBUTENIbHbBIMM  uHuciaMu. [IpubnmxéHnble
BBIYMCJIEHNS, IPABWJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranpaptHas (opma 3amucu JAEMCTBUTEIBHOTO
yucna. Hcnonb3zoBanue mnoaxondmiend (oOpMbl 3alHUCH JEHCTBUTENBHBIX YHCEN IS
pelIeHUs TPAKTUYECKUX 3a7a4 U NPEICTaBICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypajlbHOU cTeneHu. JlefcTBus ¢ apupMeTHIECKUMHU
KOPHSIMH HaTypAJIbHOU CTENIEHHU.

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

YpaBHeHUs U HEPABEHCTBA

ToxxaecTBa u TOXIAECTBEHHBIE MPEOOPA3OBAHMS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

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

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.
IIpuMeHnenune ypaBHEHN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7a4 U 3a71a4
U3 pa3IMYHBIX 00JacTeil HAYKU U peabHOM KU3HU.

DyHKUUN U TpaPuKHU

Oynkius, cnocoosl 3amanus pyukmuu. ['padux Gynkmuu. Bzaumuo obpaTHbie
byHKIINN.

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

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

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

Hauyaja MmaTeMaTHYeCKOro aHaJIM3a
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCIEI0BaTEIbHOCTEH. MOHOTOHHEIE
TIOCJIEAOBATCILHOCTH.



Apudmernueckass W TeOMETpUYEeCKas TMporpeccuu. beckoHedHo yObIBaromias
reomerpudeckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccun. opmyia CI0KHBIX MPOIEHTOB. VICcronb30BaHne MPOrPEeCCUH ISl PEIICHUs
peaNbHBIX 3a]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoecTBO, omnepauud Haj MHOXecTBamMu. Jumarpammel  Oitnepa—BenHa.
[IpumeHeHnEe TEOPETHKO-MHOXKECTBEHHOIO —armapara JJisi  OINKCAHWS  PeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a4 U3 IPYTUX yUSOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KUIIACC

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

YpaBHeHMs U HEPAaBEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAIIMX CTENEHW C  PaAUOHAIBHBIM
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.

DyHKIUMN U rpapuKu

Oyukuus. [lepuonnueckne ¢yHkuuu. [IpomMexxyTku MOHOTOHHOCTH (PYHKIUH.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMU. Hanbosbiiee 1 HauMeHblliee 3HaueHue (HyHKIUN
Ha ITPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U TPAPUKH.

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

Hcnonp3oBanue rpadukoB GyHKINN 1J1s1 pEIICHUS YPaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonb3oBanne rpadukoB (yHKUMNA AJI1  UCCIENOBaHHUS IMPOLECCOB U
3aBHCHMOCTEH, KOTOPbIE€ BOSHUKAIOT IIPU PELICHUH 337a4 U3 APYTUX yUSOHBIXIIPEIMETOB
Y PEAIbHOU KU3HU.

Havasa maTeMaTH4eCKOro aHaJIM3a
HemnpepsiBabie (QyHKIMU. MeTom WHTEpBANOB I PEIICHUS HEPABEHCTB.
[TpousBoanas ¢pyHkuu. 'eoMeTprueckuii U PU3MUECKUM CMBICT POU3BOTHOM.



[IpousBoaHbIe 31eMeHTapHBIX (YHKIHI. DOpMyITbl HAX0XKAESHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIHI.

[IpumeHeHne TPOU3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoskaeHne HanOobIIero 1 HANMEHBIIETO 3HAaYeHHST (PYHKIIMU Ha OTPE3Ke.

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

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

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

INPEAMETHBIE PE3YJIBTATbBI

K xoniry o0yuenus B 10 kiacce oOy4aroniuiicss MOJIy4YHT CICTYIONINE MPEIMETHBIC
pE3yNbTATHI:

Yucjia v BIYUCTEHUS

OTIEpUPOBATH MOHATHAMU: PAIIMOHATBHOE M JIEHCTBUTEIIHPHOE YUCII0, OOBIKHOBEHHAS
U JICCATUYHAS IPOOb, TPOILICHTHI;

BBITIOJTHATH apU(METUUSCKHUE OMEpPalliU C PAIMOHAIBHBIMU U JACHCTBUTEIHHBIMA
YUCIIaMU;

BBITIOJTHATH TTPUOIMKEHHBIC BRIYUCIICHHS, UCITONIB3YsI PABHUIIa OKPYTJICHHUS, JIeIaTh
MPUKUJKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHI;

OTIepUPOBaTh MOHSATUSMU: CTEMEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3aMiCH  JIEUCTBUTEIHLHOTO YHCIA, KOPEHb HATypajdbHON CTEMEHH, HCIOJIb30BaTh
MOIXOIAIIYI0 (POPMY 3aIMCH TCUCTBUTEIBHBIX YUCEIT IJIsl PEIIEHUS TPAKTUYECKUX 3a1a4
U TIPE/ICTABIICHUS JIaHHBIX;

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

YpaBHeHUs U HEPABEHCTBA:

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

BBINIOJIHATh MPe0oOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBIMOJHATH MPEOOpa3oBaHUsl LIENBbIX, PAUUOHAIBHBIX M HPPaLMOHAIBHBIX
BBIPDQKEHUN W pPEIlaTb OCHOBHBIE THIIBI LEJIBIX, PALMOHAIBHBIX M UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

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

MOJIETTUPOBATh PEAIbHbIE CUTYallMU Ha SI3bIKE ajareOpbl, COCTABISATh BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBUIO 3aJayd, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU
C UCIIOJIb30BAHMEM allfapara aiareopsl.



DOyHKUMU U TPAPUKHU:

ONEpUPOBATh MOHATHAMM: (YHKLHUSA, CIOCOOBI 3adaHus (QYHKIUH, 0O01acTb
OIIpPENETICHUS U MHOKECTBO 3HAYCHUN (QYHKIMH, rpaduK PyHKIIMH, B3aUMHO OOpaTHBIE
bynxmy;

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

MCIOJIb30BaTh Tpaduku GyHKIUHN JIJIs pEIICHUs ypaBHEHUM;

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

HCTIONB30BaTh Tpaduku GYHKIMN JJIs1 KCCIIEI0BaHUs MPOIECCOB U 3aBUCUMOCTEMN
IpU pELICHUU 33Ja4 U3 JAPYTUX YYEOHBIX MPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
(dbopmynamMu 3aBUCUMOCTH MEX/1y BEIIMYNHAMH.

Havana MaTeMaTH4eCKOro aHaJIu3a:

OTNEpUpPOBaTh  TMOHSTHUSIMU: MOCJIEAOBaTEILHOCTh,  apudMmeThueckas U
reOMETPUYECKasi IPOTPECCUU;

OTepUPOBAThH MOHATUSMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKas MPOTPECcCcus,
cymMMa OECKOHEUHO YOBIBAIOIIECH reOMETPUUECKON IPOTrPECCUu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

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

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

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIy4YHUT CICTYIOIINE MPEIMETHBIC
PE3YIIbTATHI:

YucJa v BbIYHCITCHUA:

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

OIEpUPOBATH MTOHITHUEM: CTEIICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JECITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA:

MIPUMEHSTh CBOWMCTBA CTENEHU MJIA MPEeoOpa3OBaHUSI BBIPAXKEHUM, ONEPUPOBATH
MOHATHUSIMU: TIOKA3aTEJIbHOE YpPAaBHEHHWE W HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIbI
MOKAa3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH MPE0OpPa30BaHMS BBIPAXKEHUHN, COJlepKaIIUX Jorapu(mbl, ONEpUpPOBATH
MNOHATUSIMU: JIOTapU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIbI



Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB;

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

HAaXOAUTh PEIICHUS IPOCTEHIIMX CUCTEM M COBOKYIIHOCTEM PALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

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

DOyHKUMH U TPaPUKH:

ONIEpUPOBATH MOHATUAMU: NEepHOANUEcKas QYHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DSKCTpeMyMa (YHKIMM, HauOoJibllee W HaUMEHbIIEE 3HAYEHUs
(GYHKIIMM Ha MPOMEXYTKE, UCIONb30BaTh UX JUIS UCCIENOBAaHUS (PYHKLIMHU, 3aJaHHON
rpadukom;

ONEpUPOBaTh  MOHATHSAMM: TpadUKU  IOKA3aTEeNbHOM,  JIOrapupMUUYECKOM
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh MX HAa KOOPAMHATHOW IJIOCKOCTH U
UCIIOJIb30BaTh U1 PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJIMHATHOM IUIOCKOCTH TpaUKU JUHEWHBIX YpaBHEHUU U
UCIIOJIb30BaTh UX [l PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM;

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

Hauaja maTeMaTH4eCKOro aHAJIN3A:

OTNEepUpPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIMS, Npou3BoAHAsS (YHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUYECKUI U (PU3MUECKHM CMBICT TPOU3BOJHOW ISl pEIICHUs
3a/1ay;

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

WCIIOJIH30BaTh MPOU3ZBOAHYIO [IJISi HUCCIEAOBaHMS (YHKIIMM Ha MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIICIOBAHUS K IIOCTPOCHUIO TPA(pUKOB;

WCMOJIb30BaTh  MPOU3BOJHYK)  JUII  HAXOXKICHUS  HAWJIYUIIErO0  PELICHUs
B IIPUKJIAJIHBIX, B TOM YHUCJIE COUAIIBHO-D)KOHOMUYECKUX, 33/1a4aX;

OTIepUPOBATH MOHITHSIMU: TIEPBOOOpA3HAs M HHTETPAI, TOHUMATh T€OMETPUICCKUI
1 (PU3UYECKUIN CMBICII MHTETpasia;

HaxOJIUTh TEPBOOOPA3HBIC DJIEMEHTAPHBIX (PYHKIWNA, BBIUYUCISATH HHTETPA 1O
dbopmyne Herorona—JIeitOuuiia;

peliath TPUKIAAHBIE 3aJayd, B TOM YHUCIE COIMAJIbHO-3KOHOMHUYECKOIO |
bu3nyeCcKOro xapakrepa, CpeCcTBaMi MaTEMaTHYECKOTO aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanue paznena  [KonuyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IBI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yYaroIIMXCs
MHOkeCTBa pallMOHATBHBIX 14 MHOXECTBO, OTIEpAITHH Hcnonb30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonanbHble ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOXECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

Partmonansubie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmerrnueckue oneparuu

C palMOHaJIbLHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [IpuMenenue npobeit u
MPOLICHTOB JIJIsI PEIICHUS MPUKIAIHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU
Y PEaIbHOM KU3HMU.

JlencTBUTENBHBIE YUCIIA.
PartmonanbHbie ¥ MppallMOHAJIBHBIC
yucaa. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYUCIICHMS, TPaBUIa
OKpYTJICHHUSI, IPUKUJKA U OLICHKA
pe3yJbTaTa BhIYUCICHU.

MHO>KECTBEHHBIN anmnapar

IUTS1 OTIMCAHUS X0J1a PEIICHUS
MaTeMaTUYECKUX 3a7a4, a TAKKE
pEAIbHBIX MTPOLECCOB U SIBIICHUM,

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

OnepupoBatb NOHATUAMM:
palMOHAIIBHOE YHCIIO, NEUCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAs JPOO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosansaTh apudpmeTnyeckue
OTEepaliy C pAallMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YUCIIAMU;
MPUOIMKEHHBIE BEIYUCIICHMUS,
WCIIOJIB3YS MPaBUIIA OKPYTIICHHUS.
Jes1aTh NPUKHUIKY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
OnepupoBaTthb NOHATUSIMH:
TOXIECTBO, ypaBHEHNE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HepaBeHCTBa. MeTo1 HHTEPBAJIOB.
Pemenue nensix u 1poOHO-
paIoHaIbHBIX YPABHEHHUH U
HEPAaBEHCTB

1IEJI0€ ¥ pallMOHAJIBHOE YPAaBHEHMUE,
HEPaBEHCTBO.

BoInoJHATHL Npeodpa3oBaHus 1ENBIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemraTe OCHOBHBIE TUIIBI LIEIIBIX
VppalMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

IIpuMeHATH paliMOHAIbHBIC
YPaBHEHMS U HEPABEHCTBA

JUISL PEIIEHUST MAaTeMaTHYECKHUX 3a7a4
¥ 337a4 U3 pa3IM4HbIX 00J1acTel HayKH
U peajbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHK1MSA, CIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatHbie pynkuuu. ['paduk
(GyHKUIHUU.

O6acth onpeeneHus: 1 MHOYKECTBO
3HaueHui Gpyukiuu. Hymm ¢pyHkimu.
[TpoMexxyTKH 3HAKOTIOCTOSIHCTBA.
YETHble 1 HEYETHBIE QYHKITUH.
Crenens ¢ 1eIbIM [M0Ka3aTeIEM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei hopmsl
3amuCy JEUCTBUTEIBHBIX YUCET

JUIS1 pEILICHUS TPAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBarb NOHATHAMM: QYHKLIKS,
criocoObI 3aAaHust (PyHKIIUN, B3aUMHO
oOpatHble QyHKIIUU, 00JIACTh
OTIpe/IeTICHUS] 1 MHOXKECTBO 3HAYCHUI
bynkuun, rpaguk GyHKIUH; 4ETHOCTh
1 HEYETHOCTh (DYHKIMH, HYJIH
(GYHKIIAA, TPOMEKYTKH
3HAKOIIOCTOSHCTBA.

BoinosHsaTh npeodpa3oBaHus
CTETEHEH C IIeJIbIM MOKa3aTeeM.
Hcnonb30BaTh CTaHAAPTHYIO GOpMY
3aIlMCH JEUCTBUTESILHOTO YHCIIA.
DopMyIMPOBATH

U WLTICTPUPOBATH Tpaduuecku
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CrenenHas GyHKIHS C HATypaJIbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢gopmMysamu 3aBUCUMOCTH
MEK]ly BEJIMYMHAMU.

Hcnoab3oBath HU(PPOBHIE pecypchl
I IOCTPOCHUS rpauKoB PyHKIUU

Y N3y4YECHHS UX CBOMCTB

ApudmMeTHuecKii KOpeHb
N—OM CTEICHH.
HppanuroHaabHble ypaBHEHUS
Y HEPABEHCTBA

18

Apudmerrnueckuii KOpeHb
HATYpaJIbHOM CTENEeHU. JercTBus

C apu(PMETHYECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppannoHaibHbIX YpPaBHEHUN
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CUMBOJINYeCcKoi ¢popme

Y WJIIOCTPUPOBATH IIPUMEPaMU
CBOMCTBA KOPHSA N-OM CTETIEHU.
BoinosnsaTs npeo6pa3zoBaHus
MPPalHOHAIBHBIX BBIPAXKEHUN.
PemiaTb OCHOBHBIE THUIIBI
MppalMOHATBHBIX YPABHEHUM

Y HEPABEHCTB.

IIpumeHaTH 1J151 peleHus
Pa3IM4YHbIX 32124 UPPALMOHATIbHbIE
YPaBHEHHUS U HEPABEHCTBA.
CTpontb, YnTATH TpaduK KOPHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypchbl
JUTSl IOCTPOEHUSI TpauKOB PYHKIUH
Y U3YYECHHUS UX CBOWCTB
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@opMyIBl TPUTOHOMETPHH.

22

CuHYyC, KOCUHYC U TAHT'€HC YHCIOBOTO

OHepI/IpOBaTL MOHATUSIMMU: CUHYC,

Tpuronomerpuueckue aprymeHTta. ApKCUHYC, apKKOCUHYC KOCUHYC U TAHT'€HC IIPOU3BOJILHOTO

YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruyeckasi OKpy>KHOCTb, Hcnonb30BaTh 3a1UCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GyHKIIUN YUCIOBOTO apryMEHTA. TPUTOHOMETPHUUECKUE (PYHKIIUH.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosiHATH Ipeodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU .
TPUTOHOMETPUUECKUX BBIPAKCHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomeTpuyecKkux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUN

[TocmenoBarenbHOCTH 5 [TocnenoBarensHOCTH, CIIOCOOBI OnepupoBaTthb NOHATUSAMMN:

U IIPOTPECCUH

3aJlaHUs TI0CJICJOBATEIILHOCTEH.
MOHOTOHHBIE NOCAEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
reOMETPUYECKasl POTPECCUSL.
CymMa 0eCKOHEUHO YOBIBaIOIIEH
F€OMETPUUECKOM ITPOTPECCUU.
dopMyiia CIOKHBIX IIPOLEHTOB.
Hcnonp3oBanue nporpeccuu

JUISl PEIICHUST PeaIbHbIX 3374
PUKJIAJHOTO XapaKTepa

ITOCJIEA0BATEIBHOCTD,
apudmeTnyeckas u reoMmeTpruuecKas
Mporpeccuu; 0ECKOHEYHO yObIBaOIIas
reoMeTpUYECKas MPOrpeccus, CyMmma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
3axaBarTh I10CJIEJOBATEIILHOCTH
Pa3TUYHBIMU CTIOCOOAMH.
IIpumensaTs popmyJry CJI0KHBIX
NPOLEHTOB /IJIsl pellleHus 33/1a4

W3 peabHOU MPAKTUKA

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
Hcnoab3oBath cBOMCTBA
MOCJIEA0BATEIHOCTEN U POTPECCUM

23



IJI1 pCIICHWA pCaJIbHBIX 3a/1a4
IIPUKIIATHOI'O XapaKTcpa

[ToBTOpEHue, 06001IEeHNE, 3 OcCHOBHBIC OHATHS Kypca areOpbl IIpyMeHsATHL OCHOBHBIE MOHATHUS Kypca
CHUCTEMaTH3aIis 3HaHUN Y Hayaj MaTEeMaTHYECKOTO aHaIn3a anreOppl ¥ 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

[IOKAa3aTeJIEM.
[ToxazarenbHast pyHKLHUS.
[loka3aTenbHbIE YpAaBHEHUS
Y HEPABEHCTBA

nokasaresieM. CBOICTBa CTENIEHHU.
[TpeoOpa3oBanue BbIpaKEeHUH,

COJIEp KAIlUX pallHOHAIbHBIE CTEIICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPABEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
1 rpaduk

HanmenoBanue pasnena  |[KoaudecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI JEATEIBHOCTH
(Tempbl) Kypca 4acoB 00yJaronuxcst
CremneHb ¢ pallMOHaIbHBIM 12 CremneHb ¢ palMOHAIBHBIM ®opMyJIHpPOBaATh, 3aIIUCHIBATH

B CUMBOJINYecKoil popme

Y WIJIIOCTPUPOBATh PUMEPaAMH
CBOKWCTBA CTENIEHMU.

IIpuMeHATH CBOMCTBA CTEIICHU

TSl peoOpa3oBaHus BEIpaXKEHUH.
DopmyanpoBaTh

Y WIJIIOCTPUPOBATh rpaguyecKu
CBOMCTBA MOKA3aTeIbHON (QYHKIIUU.
PemiaTs OCHOBHBIE TUITBI
MOKa3aTeNbHbIX YPAaBHEHUI

Y HEPABEHCTB.

HUcnoab3oBath nu@poBbie pecypchbl
JUTSl IOCTPOEHUSI TpauKOB (PYHKIUI
Y U3Yy4YE€HUs UX CBOWCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHCHUS
U HEPABEHCTBA

12

Jlorapudwm uucina. JlecsTuunbie
U HaTypajbHBIC JTOTapU(MBI.
[IpeobpazoBaHue BhIpaKEHUH,
CoJIepKaIlnX JOTapu(pMBbI.
Jlorapudmuueckre ypaBHEHHUS
Y HEPaBEHCTBA.

@OopMyJIUPOBATH, 3aAIIUCHIBATH

B CUMBOJIMYeCKOH opme

Y WIJIIOCTPUPOBATH PUMEPaAMH
CBOlCTBa Jiorapudma.

BoinosHsaTh mpeodpa3oBaHus
BBIPKCHUI, COJIEPKAIIHIX JIOTapU(DMBL.
DopmMyJIHPOBATH
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Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLIIOCTPUPOBATH rpadpuueckn
CBOIiCcTBa TorapuMudecKoit QyHKIUH.
PemiaTh OCHOBHBIE TUIIBI
Jorapu(MUYECKUX YpaBHEHUHN

Y HEPABEHCTB.

Hcnoab3oBath nMppoBbIe pecypebl
JUTsl TOCcTpoeHusl rpaduKoB PYHKITUI

Y NU3YYCHHS UX CBOMCTB.
3HAKOMMTBCS C HCTOPHEH Pa3BUTHUS
MaTeMaTHKU

Tpuronomerprueckue
byHKIIUU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

OnepupoBarthb

NOHSITHEM NieproaudecKkas QyHKIHS.
CrtpouThb, aHAJIU3UPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUYECKUX (PYHKIIHUHA.
®opMyIHpPOBaATH

Y WTIOCTPUPOBATh rpaguyecKu
CBOMCTBa TPUTOHOMETPUUECKUX
byHKIHA.

Pemates npocrenme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
Hcnoab3oBathb rpapuku 11
penIeHus] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnoan3oBath nudpoBbie pecypchbl
JUISL TIOCTPOCHUS TpauKOB QyHKIIHI
Y U3y4eHUS UX CBOMCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOMN

24

HenpepwiBabie GyHkImu. Metos

HHTCPBAJIOB U PCHICHUS HCPABCHCTB.

[IpousBoaHas GyHKIHH.
['eomeTpuyeckuii U GpU3NUECKUN
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE 2TIEMEHTAPHBIX
¢bynkuuid. [IponsBoaHas cyMMsl,
MPOU3BEJEHUS, YACTHOTO (DYHKLIUH.
[IprumeHenune npon3BOIHOM

K UCCIIE0BAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOoJbIIero

Y HAaMMEHBIIET0 3HaueHus: QyHKIUU
Ha OTpE3Ke.

IIprumeHenue mpou3BoHOM

JUTSL HAXOKJIEHUS HAaWTy4YlIEero
pELIeHNs B IPUKIIAIHBIX 331a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTH MpOLECCa,
3a1aHHOTO (hopMYyJIOH MK rpadukomM

OnepupoBatb NOHATUSAMM:
HETpepbIBHAS (YHKIINS; TPOU3BOIHAS
(GyHKUIHUU.

Hcnoab30BaTh reOMETPUUECKUAN

U PU3MYECKHUI CMBICI TPOU3BOIHON
JUISL pELLICHUS 3a1ay.

Haxoauthb 1mpou3BOHbIE
AIIEMEHTAPHBIX QYHKIUNA, BBIYHCIAATH
MPOU3BOJHBIE CYMMBI, IPOU3BEIACHHUS,
YaCTHOTO (PYHKITUH.

Hcnoab30BaTh IMPOU3BOJHYIO

JUTSL CClieIoBaHusl (DyHKIIUH

Ha MOHOTOHHOCTb U DKCTPEMYMBHI,
NPUMEHATH Pe3yJabTaThl
HCCJIeOBAHMS K ITOCTPOCHUIO
rpa¢gukoB. [IpuMeHsTH TPOU3BOTHYIO
JIJIs1 HAXOKJICHUS HAaUJTy4IleTo
peLICHUs B IPUKIAJAHBIX, B TOM YUCIIE
COLMAIBHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTBHCS C HCTOPHEH Pa3BUTHS
MAaTEMaTHYECKOT0 aHAJIN3a
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WHTerpan u ero npuMeHEHNs

[lepBooOpa3znas. Tabauna
EpPBOOOPA3HBIX.

WHTerpan, reoMeTpu4ecKui

Y (PU3UYECKUI CMBICT HHTETpaa.
Brraucnenne uaterpaia mo gopmyse
Herorona—JlenOnuiia

OnepupoBarb NOHATHUSMU:
nepBooOpazHas, HHTErpal.

HaxoauTts nepBooOpasHbie
3JIEMEHTAPHBIX (PYHKINN; BHIYUCIATH
uHTEerpai no ¢gopmysae Herorona—
Jleitbau1A.

3HAKOMUTBHCS ¢ HCTOPUEH Pa3BUTUS
MAaTEMaTU4YECKOr0 aHAJIN3a

CucreMbl ypaBHEHUI

12

CucTeMbl IMHEMHBIX YPaBHEHHU.
Pemenue npuknaaHbIx 3a1a4

C IOMOIIBIO CUCTEMBI JINHEUHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNIbHBIX, JTOrapUPMUIECKUX
YPaBHEHU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUU U CUCTEM.
IIpumeHenune ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a71a4

U3 Pa3IUYHBIX 001acTe HAyKH

Y PEabHOU )KU3HU

OnepupoBatb NOHATHSIMH. CUCTEMA
JIMHEVHBIX YPaBHEHUH U €€ pellICHUE.
Hcnoab3oBaTh CUCTEMY JTMHEUHBIX
YPaBHEHUN ISl PEILICHUS
IIPAKTUYECKUX 3a]a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEN
palMOHAJIBHBIX YPABHEHUIM

Y HEPABEHCTB.

Hcnoan3oBath rpapuku QyHKIHIMA
JUISL PELLICHUSI YPABHEHUM.
MopaeaunpoBarb peajibHbIE CUTYAIUU
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAKEHUS, YPABHEHH S, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBHIO 3a7a4H,
HCCJIE0BATH MOCTPOCHHBIE MO
C HUCIOJIb30BAHKEM arrmapara aareopbl
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HarypanpHble u niensie ynucna

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

OnepupoBaTb NOHATHAMM:
HaTYpaJIbHOE YUCIIO, LIEJI0E YUCIIO.
Hcnonb3oBaTh NpU3HAKU 1€TUMOCTH
LEJIBIX YHCEJI, Pa3JIOKEHUE YHCTIa

Ha MPOCThIE MHOXKUTEIH JUIsl PEIIECHUS
3aza4

[ToBTOpEeHue, 00001ICHUE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ Ha4aJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIINS 3HAHUI

Pemiath npukiIagHbie 3a1a4umn

U3 pa3IM4HbIX o0JacTel HayKu

Y PEANIbHOM KU3HHU C IOMOUIBIO
OCHOBHBIX MOHATHI Kypca ajreopbl
Y Ha4aJl MaTEMaTHYECKOI0 aHaIU3a.
Bbi0upaTth onTUManbHbIe CIIOCOObI
BBIUHCIICHU .

Hcnonb3oBath 1U1s pelieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA PyHKIUI

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
oOpa3oBaHMsl OOYCJIOBJIIEHA MPAKTUYECKOM 3HAYMMOCTBIO METAlPEIMETHBIX U
MIPEAMETHBIX PE3YJIBTATOB OOyYEHHsS TE€OMETPUU B HAMNPABICHUH JIMYHOCTHOIO
pazButus oOywarommxcs, (opmupoBaHHs (YHKIUOHAIBHOW MaTeMAaTUYECKOU
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUINH. Pa3ButhHe y oOydaromuxcs

OPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKIECHUU I'€OMETPUUYECKUX
abcTpakiuii, COOTHOLICHHM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM WU MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB 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, (OpMUPYyEMOE TMpH H3YYEHUH OOy4YarOIMIMMUCS
NOHATUIHBIX OCHOB I'€OMETPUM U NMOCTPOEHUU LIETIOYKH JOTMYECKUX YTBEPHKICHUM
B XO/I€ PEILIECHUSI TEOMETPUUECKHX 33/1a4, YMEHHE BbIIBUTATh U OMPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS IPH PELIEHUH 337a4 €CTECTBEHHO-HAyYHOIO LIUKJIA,
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
neiictBuTenbHOCTU. OmnepUpoBaHUE MPOCTPAHCTBEHHBIMH 0O0pa3amMu OOBbEAUHSET
pasHble BUABl Y4eOHOW M  TPYAOBOM  JEATEIBHOCTH, SIBJISIETCS  OJHUMU3
npo(hecCHOHANFHO BaKHBIX KayecTB, MO3TOMY aKTyaslbHa 3a7ada (OpMHUpPOBAHUSY
OOy4YaromMxcsi MPOCTPAHCTBEHHOI'O MBIIIJIEHUSI KaK Pa3HOBUJHOCTH OOpa3HOro
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUYECKON
JESITEIbHOCTH 110 MHOTMM HalpaBJICHUSIM.

[lens ocBoeHus: mporpaMmbl yueOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01Ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYpPHOE Pa3BUTHE OOYyYaIOLIUXCS
yepe3  oOecriedyeHHE  BO3MOXKHOCTH  NPUOOpPETEHHSs U HCIOJIb30BaHUS
CUCTEMATUYECKUX M€OMETPUUECKUX 3HAHUU U JAEUCTBUN, CHELU(PUUHBIX F€OMETPUH,
BO3MOXXHOCTH YCIIEITHOTO MPOAODKEHUS OOpa3oBaHMs MO CHEHATbHOCTAM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAaHUEM I'€OMETPUU.

[IpuoputeTHbIMH 3a7auaMu  OCBOGHHsI yueOHoro Kkypca «['eomerpum» Ha
6a3oBom ypoBHe B 10—11 kitaccax siBISIOTCS:
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(dopMupoBaHUE MPEICTABICHHUS O TEOMETPUM KaK YacTH MUPOBOU KYJIBTYPHI U
OCO3HAHHUE €€ B3aMMOCBS3HU C OKPYKAIOIIUM MUPOM;

dopMupoBaHuEe TMpEACTAaBICHUS O MHOTOTPAHHHMKAX M TEJaX BpallleHUs Kak
O BaXHEWIIMX MAaTEMAaTHUYECKHX MOJENAX, MO3BOJSIOIIMX OIUCHIBaTh M H3y4daTh
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MUpE MHOTOTPAHHUKH U TeJla BpalllCHUS;

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

(dopmupoBaHue yMEHUS ONepUpOBaTh OCHOBHBIMH MOHATUSAMU
O MHOTOIPAHHMKAX M TeJaX BPALEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

OBJIaJICHHE aJIFOPUTMAMM PEUICHUs] OCHOBHBIX THUIIOB 3ajad, (hopMHpOBaHHE
YMEHUS IPOBOJAUTH HECIOXKHBIE JIOKA3ATEJbHBIE PACCYKIEHUS B XOJE PELICHHUS
CTEPEOMETPUUECKHX 3a/1a49 U 337a4 C IPAKTUYECKUM COJEPKAHUEM;

pa3BUTHE MHTEJUIEKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0yyarommxcs,
MIO3HABATEJIbHOM  AKTHUBHOCTH,  HCCJIEAOBATEIbCKUX  YMEHUW, KPUTUYHOCTH
MBILIJICHUS;

(¢opmupoBanrne (QyHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU:
YMEHHME paclo3HaBaTh IMPOSIBICHUS TI€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEM B PEAJbHBIX JKU3HEHHBIX CUTYallMSX M IPU U3YYEHHH APYTHX
yu4eOHBIX  NIPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH,
dopMynupoBaTh UX Ha S3bIKE T'€OMETPUM U CO3/1aBaThb I'€OMETPUUECKHE MOJEIH,
IIPUMEHATH OCBOCHHBIM T€OMETPUYECKMI anmapar Uil peleHUus NPaKTUKO-
OPUEHTHUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJYyYEHHBIEPE3YIIBTATHI.

OTnUYuTeNbHOM  OCOOEHHOCTBIO MMPOrpaMMbl 1O TE€OMETPUU  SIBISIETCS
BKJIFOYEHHE B KypC CTEPEOMETPUM B HAdajle €ro M3y4eHUs 3a/]ad, pelIaeMbIX Ha
ypOBHE UHTYUTUBHOI'O MIO3HAHUS, U OTIpeAeTIEHHBIM 00pa30M OpraHn30BaHHas padoTa
HaJ HHUMH, 4YTO CIOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET NPOTEKAHHUE WHTYUTHUBHBIX NPOLECCOB, MOTUBHPYETK
JaNbHENIIEMY U3YUEHUIO IIPEIMETA.

[Ipenmnourenue OTHAETCS HATIAIHO-KOHCTPYKTUBHOMY METOAYy OOydYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHMUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb NPEIMETHO-
MPAKTUYECKOM JEATEIIbHOCTU. Pa3BUTHME TPOCTPAHCTBEHHBIX MPEACTABICHUMN
y oOydaromuxcsi B Kypce CTepeOMETpPUM HPOBOAUTCSA 3a CUET pelleHHs 3aJayvHa
CO3/JaHME  TPOCTPAHCTBEHHBIX  OOpa3oB M  3aJady Ha  ONEpPUpPOBaHUE
IPOCTPAaHCTBEHHBIMH oOpa3amu. Co3naHue o0pa3a TPOBOAMTCS C OMOPOM Ha
HaTJISAHOCTh, a ONEpUpOBaHUE 00pa30M — B YCJIOBHUSIX OTBJICUEHHS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHMS €r0 HCXOAHOTO CONEPIKAHMS.

OCHOBHBIMHU COJIEp)KAaTENbHBIMU JIMHUAMU YydeOHOro kypca «['eomerpusi»
B 10-11 «kmaccax sBustorcs: «MuororpanHukm», «lIpsmbie U  MmI0CKOCTH
B npocTpaHcTBey, «Temna BpameHus», «BeKTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY.
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dopMUPOBAHKE JIOTHUECCKIX YMEHUN PACTIPEACIIICTCS HE TOIBKO 10 COACPKATETHHBIM
JUHUSAM, HO U 110 TOJIaM 00YUYCHUS Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHSI TIPOTPAaMMBI TI0 TEOMETPHUH, pACTpPEAeiIEHHBIM TIO0 ToAaM OOydeHUS,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE TE€OMETPHUICCKUMU TTOHATASIMH
Y HaBBIKAMH OCYIIECTBIISIIOCH MOCJICI0BATEILHO U MTOCTYIATEIILHO, C COOJIIOICHHEM
MIPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEJACTABICHUN 00yUJaOIIUXCs, pacIupss U yriayomss e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

OO01iee 4MCIO0 YacoB, PEKOMEHJOBAHHBIX I H3y4YeHUA Y4eOHOro Kypca
«I"'eometpusi» — 102 gaca: B 10 kacce — 68 gacoB (2 gaca B Heenmo), B 11 kmacce — 34
vaca (1 gac B He/IeIH0).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble H IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTEpeoMeTpuH. Touka, MpsMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
Y CJIEICTBHUS U3 HUX.

B3anmHOe pacnonokeHue MNOpsMbIX B IPOCTPAHCTBE:  IEpPECEKarOIIHeECs,
IapajulelIbHbIE U CKpEIIMBArOIIKeEcs NpsAMbIe. [1aparuiebHOCTD IPSAMBIX U IITIOCKOCTEN
B NPOCTPAHCTBE: IMAPAJIIEIBHBIE IPsAMbIE B INPOCTPAHCTBE, MAPAJLICIBHOCTH TPEX
NPSAMBIX, NapaJUIEIbHOCTh MNPAMOM M IUIOCKOCTH. YTJbl C COHANpPaBIECHHBIMU
CTOPOHAMHM, YIoJ MEXIy IPSMBIMU B IPOCTpaHCTBE. [lapamiesbHOCTD MIIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNbHbIX IUIoCKOocTe. [Ipocteiimme
POCTPAHCTBEHHbIE (UTYypbl Ha IIJIOCKOCTH: TETpadap, KyO, Mapajuiesenue],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISAPHOCTh MPSIMOM M IUIOCKOCTH: TMEPIEHIUKYJISIPHBIE MPSMBIEB
IIPOCTPAHCTBE, NMPSAMBIC ITapaJUICIbHbIE U NEPIICHANKYIJSIPHBIE K IINIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTU IPSIMOU U IUIOCKOCTH, TEOpEMA O NPAMOM NEPIECHAUKYIAPHON
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXKAY MPSAMOU U INIOCKOCTBIO, JBYTPAHHBIN
YTOJ1, INHEVUHBIN yIroJl ABYTPAaHHOIO yriia. [leprnenauKysp 1 HakJIOHHBIE: PACCTOSTHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOU /10 TJIOCKOCTHU, MPOEKUHUs (QUTYPBI
Ha IUIOCKOCTh. llepneHAauKyIsspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIEHANKYISIPHOCTH
JBYX IUIOCKOCTEN. Teopema o TpEX nepneHauKyspax.

MHoOrorpaHHuKu
[ToHsiTHE MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHHMKH, pa3BEPTKa MHOrorpanHuka. IIpusma: N-yronbHas
npu3Ma, TpaHd U OCHOBAHMS MPU3MBI, MpsiMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
MOJIHAs IOBEPXHOCTH MpU3MbL. [lapannenenunesn, npsMOyroJibHbIN NapayIeIeuIe]
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U ero cpoiictBa. [Iupamunaa: n-yrojiibHasi mupaMua, rpaHd U OCHOBAaHUE ITUPAMUIBI,
OOKOBasi M NOJHAs MOBEPXHOCTh MUPAMUIbl, IPABUJIbHAS U YCEUEHHAs NMHUPAMUJA.
OneMeHTsl MNpuU3Mbl M NHUpaMuibl. IIpaBuUiabHBIE MHOTOIDAHHMKH: IIOHSTHE
PaBUIBHOTO MHOTOTPaHHUKA, NpaBWbHAs NpH3Ma M MpPaBWIbHAS IMHPaAMHUJA,
IpaBUIbHAs TPEYroJibHAs MUpPaMUa U IPABWIbHBINA TeTpasap, KyO. IlpencraBnenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOAEKa’Ap U uKocazap. CeueHus Npru3Msl
Y IUpaMU/pbl.

CummeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPHUH B MUpaMuiax, mapauiesenuesax, npaBuIbHbIX
MHOTOI'PaHHHKAX.

Boruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&€0pa, nuaroHaiu, yrisl. [Tnomans
OOKOBOW TMOBEPXHOCTM M TIOJHOM TMOBEPXHOCTH TMPSMOM NPHU3MBI, ILIOIIA]Ib
OCHOBaHMI, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM mpu3Msbl. Ilnomans 6okoBoi
MOBEPXHOCTU U TMOBEPXHOCTH NPABWIBHOW NHUPAMHUIBI, TEOpeMa O IUIOUIAJH
yceuénHoil nupamupl. [lonstue 06 06béMe. OObEM MUpPaMUIbIL, TPU3MBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIAY IUIOMIAIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

11 KJIACC

Tesia Bpamenust

[unuaapuyeckas MOBEPXHOCTh, 0Opa3yroIIue MWIMHAPUUESCKON MOBEPXHOCTH,
OCh IUJIUHAPUYECKON ToBepXHOCTH. L{unuuap: ocHOBaHUsI 1 OOKOBasi TOBEPXHOCT,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, OOpa3yrolIMe 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 w mrap: ueHTp, paauyc, AUAMETpP, IUIOMIAAL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosioxkenue chepbl M IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI011a/1b CEephI.

N300paskeHne Te BpalieHus Ha TNIOCKOCTH. Pa3BEpTka UIMHpa U KOHYCA.

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

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

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

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

BekTop Ha MmiIockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBUAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B POCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimme 3anaun B KoopAuHaTaX. YOI MEXAY BEKTOPaMU.
CkansipHO€ TpPOM3BEIECHUE BEKTOPOB. BpIUMCIEHWE YIIOB MEXIY HNPSIMBIMH M
IUTIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOI ITPU PEILIEHUH T€OMETPUUECKUX 33]1a4.

INPEAMETHBIE PE3YJIBTATBI

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

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

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

OTIEpUPOBATH MOHATHAMH: MApaJUICTFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHUWE TPSMBIX W IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHSAMHM: JABYTPAaHHBIA YTroJ, TPaHH JBYTPAaHHOTO yria, pedpo
JBYTPAHHOTO YTJIa, TUHEHHBIN yTOJ ABYTPAHHOTO YIJia, TpaaycHast Mepa ABYyTrpaHHOTO
yria,

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

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

KJIacCU(PUITMPOBATh MHOTOTPAHHHUKH, BBIOWPAsi OCHOBAHUS ISl KJIaCCU(UKAIINH
(BBIMTYKJIBIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABIJIBHBIC MHOTOTPAHHUKH, MPSMBIC U
HAKJIOHHBIC TTPU3MBI, TAPAIJICIICTIUIIC]IbI );

OTNEepPUPOBATH MOHATUSAMU: CEKYIas MIOCKOCTh, CEYCHNE MHOTOIPAaHHUKOB,;

OOBSICHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIOIB3YsI METOJ CIIE/I0B;

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

pemaTh 3a7a4d Ha HaXOXKJICHWE T€OMETPUUYECKHX BEJIIMYUH 10 00pas3iam WiH
aIrOpUTMaM, TPUMEHSSI M3BECTHbIE aHAJUTHUYECKME METOAbl IMpU pPEIICHUU
CTaHJIAPTHBIX MATEeMAaTHMYECKUX 33/7a4 HAa BBIUMCICHHE PACCTOSHUN MEXAY IBYyMs
TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
PSIMBIMU;

pemaTh 3aJaud Ha HaXO0XKJIEHWE N€OMETPUYECKUX BETUYHMH MO oOpasiam Hid
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJBI TIPH PEIICHUN
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CTaHJAPTHBIX  MAaTEeMaTHYECKUX  3aJad Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEKTY IPSIMOM U TUIOCKOCTHIO, MEXTY TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

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

OTIepUPOBATH MOHATHSAMH: CAHMMETPHS B TPOCTPAHCTBE, IEHTP, OCh U TNIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJICKaTh, MPeoOpa3oBbIBATH W HHTEPIPETHPOBATH  HH(POPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUs] CTEPEOMETPUUYSCKHUX 3ajad,
MIPEANOJaralouX HECKOJIbKO IIaroB PEIIeHUs, €CIM YCIOBHUS MPUMEHEHHUS 3aJJaHbI
B SIBHOU (popme;

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

MIPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B NCKYCCTBE;

OPUMEHSTh TOJyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul ¥ TPUMEHITh W3YYCHHBIC TOHATHUS B TIPOILIECCE IOMCKA PEIICHUs
MaTeMaTU4YecKu cPopMyIUPOBAHHOMN MPOOIEMBbI, MOICTUPOBAThH peabHbIC 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
IIWTHHIPAYECKON MOBEPXHOCTH, IMHJIMHAP, KOHWMYECKAask TIOBEPXHOCTh, 00pa3yroIine
KOHUYECKON TTOBEPXHOCTH, KOHYC, C(heprueckasi IOBEpXHOCTD;

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

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIaCCU(PUITUPOBATH B3aUMHOE PACIONIOKEHNE CPEPhI M INIOCKOCTH;

OIEePUPOBATH MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa, IIapOBOH CII0, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CIIOS,
IaPOBOU CEKTOP;

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

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

BBIUMCIISITh COOTHOIIIEHUSI MEXIY IUIOMAASIMHI MMOBEPXHOCTEH U 00bEMaMu
IMOJJOOHBIX TEN;
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n300pakarb H3ydaeMble (UTYpbl OT PYKM M C HOPUMEHEHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBIIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX
buryp: Buxa cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHsI TEJ BpaIllCHHS;

U3BIIEKAaTh,  HMHTEPIPETHPOBaTH W NPeoOpazoBbIBaTh  HMHQPOPMAIHIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UIYypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH AEUCTBUS CII0KEHUS BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOKEHHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1at0T;

IIPUMEHSATH IIPABUIIO ITApaJUIEIICIUIICA;

ONEpUpPOBATh MOHATUAMU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOd MEXIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBbIE W KOMILIAHAPHBIE
BEKTOPBHI,

HaxOJIUThb CYMMY BEKTOPOB M INPOM3BEICHHUE BEKTOpAa HAa YHUCIO, YO MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEIEHUE, pPacKIaJblBaThb BEKTOp MO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

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

MPUMEHATh TeoMeTpudeckre (akTbl AJI PEIICHHUs CTEPEOMETPUUYECKHUX 3a]1ad,
MPEANOJaraloMX HECKOJIBKO IIaroB PEUIeHUs, €CIU YCJIOBHUS MPUMEHEHHUS 3aJaHbI
B SIBHOU (popme;

pemiath NPOCTEHIIME T€OMETPUYECKHE 3aJa4yd HAa NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

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

MPUMEHATHh  MPOCTEMIIHE  MPOrPaMMHBIE  CpEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

IIPUBOAMTH NPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B NPUPOJE U JKU3HH,
pacno3HaBaTh NPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHATH TIOJyYECHHbIE 3HAHUS Ha MPAKTHKE: AHAIW3UPOBATH PEABHBIE
CUTyallUM WM TNPHUMEHSATh HW3YYEHHBIE TOHATHS B IMPOLECCE IOHUCKA PEIICHHUS
MaTeMaTU4ecku cPopMyIUPOBAHHON MPOOIEMbI, MOACIUPOBATH PEAJIbHBIE CUTYAIlUU
Ha A3BIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOECHHBIE MOJEINA C HCIHOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUA M TEOopeM, ammaparta ainreOpbl, peliaTh MPAKTUYECKUE
3aJlayy, CBA3aHHbIE C HAXOXKIECHUEM T€OMETPUUYECKUX BEJIHMYHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue paznena  [KonuyecTBo OcHoOBHOE cofiepKaHne OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yyJaroImuxcs
BBeneHue B ctepeoMeTpuio 10 OCHOBHBIE MOHATHUSL CTEPEOMETPUU: AKTYaJau3upoBaTh (PakThl U METOIbI

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

3HAaKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paK€HHEe MHOTOIPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanbpHble cBeeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKU

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

IJIAHUMETPHH, PEICBAaHTHBIC TEME.
IMonyuats npencraBneHus

O MPOCTPAHCTBEHHBIX UTYypax,
pazoupath NpocTerime npaBuia
M300pakeHHsl 3TUX QUTYP.
HN300paxaTh NpsSIMYIO U TIIOCKOCTh
Ha PUCYHKE.

Pacno3zHaBaTh MHOTOTPAaHHHKHU,
nupamuiy, Kyo, Ha3pIBaTh UX
AIIEMEHTBHI.

JesaTh pUCYHOK Ky0a, MUpaMUIbI,
HaXOJIUTh OMIMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BATh
IS TIOCTPOCHUS CEYCHHSI METO/T
CJIEJIOB, KPaTKO 3aIMChIBATh IIIaru
MOCTPOCHHUS CEUCHHS.
Pacno3HaBaThb BU c€UCHUSA
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Y OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenut pedpa Kyda, HaXOJUTh TUIOIIAb
CEUYECHUS.

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

3HAKOMHMTBHCS C AKCUOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
HNisrocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHU

U3 OKpYKarole 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCTB MPSAMBIX
Y TJIOCKOCTEN

12

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

[TapauiennbHOCTB NPAMBIX

Y TUTIOCKOCTEH B MPOCTPAHCTBE:
napaiyieIbHbIC IPSIMbIC

B IIPOCTPAHCTBE; MTAPAJIIEITBHOCTh
TPEX MPSAMBIX; NAPAJUIEIbHOCTD
MPSIMOU U TIOCKOCTH. Y TJIBI

C COHAIIPABJIEHHBIMU CTOPOHAMU; YT OJI
MEXAY MPSAMBIMU B TPOCTPAHCTBE.

AKTYaJau3upoBaTh (PaKkThl © METOIbI
TJIAHUMETPHH, PEICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUH.

IlepeunciasiTb BO3MOXKHBIC CTIOCOOBI
PACIIOJIOKCHUS ABYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMEpax.

JlaBaThb onpenesieHue
CKPEIIMBAIOIITUXCS MTPSMBIX,
dhopMynHpoBaTh TPU3HAK
CKPEIIHUBAIOIINXCS MPSMBIX

Y IPUMEHSTH €r0 TIPH PEIICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
napa’suiesibHbIE TIIIOCKOCTH; CBOMCTBA
NapasuieIbHbIX MJI0OCKOCTEH.
[IpocTeiine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapaJUICIICIUIIE T, TOCTPOCHUE
CCUYCHUM

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

CrponTh ceueHus NPU3Mbl

Ha FOTOBBIX YEPTEkKAX.

Ilepe4ucjasiTh BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS MPAMOU
U IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIHE
IIPUMEPBI U3 PEATIBHOM KU3HMU.
/laBaThb onpeneieHne
MapajuIeIbHOCTH IPSAMOU

Y TJIOCKOCTH.

D®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IIJIOCKOCTH, YTBEPXKACHUE O MIPSMOU
[IEpECEUYEHNUsI IBYX TUIOCKOCTEM,
MIPOXOAIIMX YEPE3 NapajlIeIbHbIE
IIpsIMBIE.

Pemiats npaktuyeckue 3a1auu

HA IOCTPOCHUE CEYECHUH
MHOT'OTPaHHHKA.

OO0bsACHATH ClTy4ad B3aUMHOTO
PAaCIOJIOKEHUS TIOCKOCTEM.

JlaBaThb onpeaeeHue napauiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPEI
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W3 PEAIIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTIOCTPUPYIOLINE
MAPAJIIETBHOCTD TIIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
IIapaJuUIeIBHOCTH IBYX INIOCKOCTEW,
CBOMCTBA MMAPAJIIENBHBIX TNIOCKOCTEN
IIPU PELICHUU 3a/1a49 HA MIOCTPOEHUE.
OO0BACHATH, YTO HA3bIBACTCS
MapasuieIbHbIM POEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

MN300paxkaTh B mapamienbHON
MPOEKIIUH Pa3TUYHbIC
reoOMeTpUYECKHUe (PUrypsl.
MoaeaupoBaThb pealibHbIE CUTyallUN
Ha A3bIKE TEOMETPUU, UCCIENOBATH
IIOCTPOEHHBIE MOJEIH

C HUCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnmoab30BaTh npu pelieHnH 3a1a4
Ha TOCTPOCHUE CEYECHU U TTOHSTHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJlyIeIbHBIX TIPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIMKYISAPHOCTH NPSIMOM

Y TUIOCKOCTH: NIEPIEHANKYIISPHBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJijIeNIbHbIC U IEPIECHANKYIISIPHBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSAMOU

Y IJTIOCKOCTH, TEOPEMA O MPSIMOMN
IIEPIIEHAUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp U HAKJIOHHBIE:
PAcCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upoBaTh (PaKkThl © METOBI
IJIJAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OO0BbACHATDH, KAKON yIroJI Ha3bIBACTCS
YTJIOM MEXKy NIEPECEKAIOIINMUCS
MPSMBIMU, CKPEITUBAIOIITUMUCS
MPSIMBIMU B TIPOCTPAHCTRBE.

JlaBaTh onpeaeseHue
MEPIICHIUKYJISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IJIOCKOCTH.

Haxoaurtsb yribl MEXIY
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U TUPaMHUJIE.

IIpuBoaMTH NPUMEPHBI U3 PEATIBHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLLKE
MEPIIECHIUKYJISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y IEPIEHIUKYIISPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIICHIUKYJIIPHOCTA MPSAMOU

Y TJIOCKOCTH, TPUMEHSATH €r0 Ha
MPaKTUKE: OOBSICHSITH
MIePIICHIUKYJISIPHOCTh pedpa Kyda

Y JIMArOHAJIA €0 IpaHu, KOTopas ero
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HE COJICPKUT, HAXOAUTH JIJINHY
JIuaroHagu Kyoa. Ber4uciaTh BHICOTY
MPABWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETBIPEXYTOJIbHOMN
nyupamMu/l 1o JJIMHaM peoep.

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

C UCIIOJIb30BAHUEM IIPU PELICHUU
IJIAHUMETPUUECKUX (HhaKTOB

Y METOJIOB.

OO0BACHATD, YTO HA3LIBAIOT
MEPIIEHAUKYIISIPOM YU HAKIIOHHOMN

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

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajuIeIbHBIMU TUIOCKOCTIMU; MEXITY
MPSAMOM U NTapaJLIICIbHOU er
IJIOCKOCTBIO; MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
Haxoaurthb 3TH pacCTOsIHUA B IPOCTHIX
CiIydasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYallUN
HAa SI3bIKE TEOMETPHUH, UCCIIEI0OBATh
MMOCTPOCHHBIE MOAEIN

C UCIOJIb30BAHHEM T€OMETPUUECKUX
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MOHSITHH.

Ucnoan3oBaTh npu pelieHuH 3aaa4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPSIMOYTOJIBHBIX
TPEYTOJbHUKOB

YT MEXKTY TIPSIMBIMH U
MJIOCKOCTAMU

10

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

[leprieHIMKYISAPHOCTH TIIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NepHeHIUKYJIsIpax

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

JlaBaTh onpenejeHue yria Mexay
MPSAMOM U IUIOCKOCTBIO,
dhopMyIHpoBaTh TEOPEMY O TPEX
MEePIEHANKYIIApaX U 00paTHYIO K HEH.
Haxoaurthb yroy Mexay npsMou

Y TJTIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

HA IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyispax. [Iposoauts
HA YEPTEKE NEPIECHIUKYIISAP: U3 TOUKH
HA MPSIMYI0; U3 TOYKHU Ha IIOCKOCTb.
JaBathb onpeneneHue AByrpaHHOTO
yrJia v ero 3JieMeHTOB. OOBSICHSIThH
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JNBYTPAHHOIO yTJIA.

Haxoaurthb Ha yepTexe ABYrpaHHbBIN
YTOJI TIpU pedpe MUPaMUJIbI, TPU3MBI,
napasuieJienuneaa.

43




/laBaTh onpeaesieHle yria Mex1y
MJIOCKOCTSAMM.

JdaBarh onpeneneHue

1 GopMyIMpPOBATH NPU3HAK
B3aMMHO NEPIEHANKYISIPHBIX
TTOCKOCTEM.

HaxoauTsb yriibl MEX1y IMIIOCKOCTIMU
B KyO€ M UpaMHue.

Hcnonb30BaTh npu pelicHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METO/IbI
IJTAHUMETPUH.

MoaeaupoBaTh pealibHbIE CUTyalluN
Ha 3bIKE€ TEOMETPUH, HCCIeA0BATH
MMOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
TOHSITHH.

Hcnoab30BaTh npu perieHuu 3a1a4u
Ha [MOCTPOEHUE CEYECHUM
COOTHOILIECHHUS B TPSIMOYTOJILHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE JIEMEHTHI MHOI'OTPaHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJaIu3upPoBaTh (PaKThl © METOIbI
TJIAHUMETPUHM, PEJICBAHTHBIE TEME,
NMPOBOJAUTDH AHAJIOTHH.

JlaBaTh onpeaesaeHue
napasuiesienune;/ia, pacmo3HaBaTh €ro
BUJbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHWSI IPU3MBL; IIPsIMast
Y HaKJIOHHAsI TPU3MBIL; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpAMOYTOJIbHBIN
HapaJJIeJIeIMIIIE] U €ro CBOMCTBA.
[Mupamuga: N-yronbHas MUpaMuUa,
I'PaHU U OCHOBaHUE IMUPAMM/IBI;
OOKOBas U MOJHAas TIOBEPXHOCTh
nUpamMuabl; IpaBUIbHAs U yCEUEHHAsS
nupamuaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPHU3Ma
U MpaBUJIbHAS TMpaMUa; MpaBUIIbHAS
TPEYroJibHasi NUpaMKIa

Y IPABUJIBHBINA TE€TPa’ap; KyO.
IIpencraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, A0OAEKASIP
Y UKOCadIP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENBHO TOUKH,
OPSIMOM, IJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUpamMuaax,
napaJIeNenuIe1ax, IPABUIbHBIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeaeeHue NTUpaMuIbl,
pacno3HaBaTh BUIbl HUPAMHUI,
(opmysupoBaTh cBOlCcTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMUPAMU/IBI.

Haxoauthb riomanhb MoJIHOM

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.

JlaBaTh onpeaeieHue yCeUEHHON
NpaMUbl, HA3bIBATh €€ JIEMEHTHI.
D®opMyaIHPOBATH TEOPEMY

0 IIoUIaA OOKOBOM MOBEPXHOCTH
MPaBUJIbHOW YCEUEHHOM TUPAMUBL.
PemaTp 3a1aun Ha BBIYKCIICHUE,
CBS3aHHBIE C MUPAMUIAMU, a TAKXKE
3a7]a4u Ha MMOCTPOCHUE CEUEHHU.
/laBaTh onpeae/ieHHe IPU3MBIL,
PACNoO3HABaTh BU/IbI IPU3M,
H300pakKaTh [IPU3MbI HAa YEPTEKE.
Haxoauthb miiomaas moJIHON WIN
OOKOBOI MOBEPXHOCTU MIPU3MBI.
MN3yyars cooTHOLIEHUS Diliiepa
U1t yncia pédep, TpaHel U BEpIIMH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOT'OI'PAaHHHMKOB, UX Ha3BaHUs

Y KOJIMYECTBO IPAHEM.
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Brluncnenue 3;1eMeHTOB
MHOT'OI'PaHHUKOB: péOpa, JuaroHaiu,
yribl. [Inongaae 60k0BOM OBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPY3MBI, TUIOIIAb OCHOBAHUM, TEOPEMA
0 OOKOBOM MOBEPXHOCTH IMPSIMOI
npusmel. [lnomans 60xoBoM
IIOBEPXHOCTHU Y NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBI, TEOpEMA

0 IJIOMIAa N OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yuyarb cuMMeETpUIO
MHOTOTPaHHHUKOB.

OO0BLACHATH, KaKHE TOYKH
Ha3bIBAIOTCS] CHMMETPUYHBIMU
OTHOCHUTENBHO JAHHOW TOYKH, TPSIMOU
WJIY TJIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO HJIH ITIOCKOCTHIO
CUMMETPUH (QUTYPBHI.

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

MoaeanpoBaTh peaibHbIE CUTyalluN
Ha 3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOECHHBIE MOAEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHSATUH, MCIIOJIB30BaTh MOJ00HE
MHOTOTPaHHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
IUPaMHUIBI, TTPU3MBI

AKTYaJaIu3upPoOBaTh (PaKThl 1 METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME.
OO0BICHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBOJIS aHAJIOTUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOTOYTOJIbHUKOB. @OPMYJIUPOBATH
OCHOBHBIE CBOMCTBA 00BHEMOB.
HN3yuyarh, BBIBOAUTH (GOPMY.JIbI
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00BEMa MPSAMOYTOJIBHOTO
napajuiesenuIe1a, Ipu3Msl

Y TTUPaMU/IBL.

BoruucasaTs 00bEM IPU3MBL

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

JUTSl HAXOKJIEHUS TEOMETPUUECKUX
BEJINYMH.

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

C UCIIOJIb30BaHNEM IT'€OMETPUUECKUX
MTOHSTUHI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J10 NIPSIMOHU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHUBAOIIAMUCS IPSIMBIMHU.
Brruucnenue yrios: Mmexay
CKPEILHBAIOIIUMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTBIO,
JIBYT'PAHHBIX YIJIOB, YIIIOB MEXIY
IJIOCKOCTAMU

CTpoutsb ceueHne MHOTOTpaHHUKA
METOJIOM CJIEIOB.

/laBaTh onpeaesieHue PacCTOSHUS
Mexay purypamu.

Haxoauts paccTrosiHre MEXIY
napasuieIbHbIMU IJIOCKOCTSMH,
MEK]1y ITIOCKOCTHIO U MIapaJuIeIbHON
e’ PSIMOM, MEXKILY
CKPEIIHUBAIOIIUMUCS MTPSIMBIMH.
CrpouThb JTMHEWHBIN yTOJ
IBYI'PAHHOTO yTJja Ha YepTekKe
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MHOTOTpaHHUKA U HAXOJAUTh €TI0
BCJIIMYMHY.

Haxoautsb yriibl MEX1y IIOCKOCTSIMH
B MHOTOTPaHHUKAX

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

JMaMeTp; TUIOMIA/Ib MOBEPXHOCTU
cdepsl. BzanMHoe pacnosioxxeHue
cdepsl U MITOCKOCTH; KacaTeIbHas
IJIOCKOCTH K cepe; miomaas chepsl.
N3o06paxenue chepsl, mapa

Ha IJIOCKOCTH.

Ceuenus mapa

HaumenoBanue paznena  [KomuuecTBo OcHOBHOE cofiepKaHHUe OCHOBHBIE BU/IbI IESITEIBHOCTH
(Temnl) Kypca 4acoB 00yyJaroImuxcs
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh (HaKThl 1 METOIbI

IJIAHUMETPHUH, PEJICBAHTHBIE TEME,
NMPOBOIANTH AHAJIIOTUU.

JlaBaThb onpeaenenus chepsl U 1mapa,
WX LEHTpPa, painyca, TuaMeTpa.
Omnpeneasitb chepy Kak purypy
BpAILICHHS OKPY’KHOCTH.
HccaenoBarh B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
IBYX c(hep, WITICTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJTHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IIJIOCKOCTH.

3HAKOMUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unuuapuveckas HOBEPXHOCTb,
o0pa3yronye NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHIPUYECKOM
noBepxHocTu. L{unuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
oOpa3ymolas U 0Cb; IJIOLAAb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaBBépTKa mUuJInHApA.

Ceuenust qunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OO0BACHATD, YTO HA3BIBAIOT
HWIMHAPOM, Ha3bIBATh €T0 SJICMEHTHI.
HN3yyarb, 00bICHATDH, KAK ITOJIYYUTH
UAJIMHJIP MYyTEM BpallCHUS
MPSMOYTOJIbHUKA.

BoIBoAMTH, MCNIOJIB30BATH (DOPMYIIBI
JUTSI BBIYMCIICHUS TUTOIIaAN OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3yuartp, pacno3HaBaTh pa3BepTKY
1005810503 01( 01

N300paxkaTh HWIMHAP U €r0 CEUCHUS
IJIOCKOCTBIO, ITPOXOIAIIEH Yepes ero
OCb, MMAPAIUICIIBHON UJIU
MIEPIIEHIUKYJIAPHON OCH.

HaxoauTh miomany 3TUX CEYCHUM.
MoaeaupoBaTh pealibHbIE CUTyallUN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MMOCTPOCHHBIE MOJAEIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MTOHSATHMN

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpIIIMHA
KOHHUYECKOUW MTOBEPXHOCTH.
Konyc: ocHOBanue u BepimHa,
oOpasyrolas U och; IIONIAb

OO0BbACHATH, KAKOE TEJIO HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
AJIIEMEHTBHI.

N3yuaTh, 00bICHATH, KaK MOTYIUTh
KOHYC IYyTEM BpallleHus
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOM U MOJTHOM MOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pasyromye
Y BBICOTA; OCHOBAHMS U OOKOBasI

MIOBEPXHOCTb.

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

Pa3BépTka koHyca.

CeueHnus koHyca (TIOCKOCTBIO,
napajieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

M300pakaTh KOHYC U €r0 CEUYCHUS
IJIOCKOCTBIO, MPOXOSIIEH yepe3 OCh,
U TJIOCKOCTBIO, NEPHEHAUKYIISIPHON
K OCH.

HN3yuarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BoiBOAUTH, HCTIOJIB30BATH (DOPMYJIBI
71 BBIYUCIICHUS TTOIAA OOKOBOM
ITOBEPXHOCTHU KOHYCA.

HaxoauThb 1mioiiaj iy ceyeHun,
IIPOXOJAIIMX Yepe3 BEPLIMHY KOHYCa
WJIY TIEPIICHMKYJIAPHBIX €T0 OCH.
OO0BIACHATH, KAKOE TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

HN3y4yarnb, 00BbICHATH, KaK €r0
IIOJIYYUTh ITyTEM BPAILLCHUSA
MIPSAMOYTOJIBHOW TPAICLHH.
BbiBoAMTH, NPUMEHATH GOpMYITy
11 BBIYMCIICHUS TUIOIIA I OOKOBOM
ITIOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHanus Ten BpalieHus

Y MHOT'OI'PaHHUKOB. MHOTOIpaHHHUK,
OTMCAaHHBINA OKOJIO cheps; chepa,
BITMCAaHHAs! B MHOTOIPAHHUK HJIH

B TEJIO BpAIICHHS

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

PemiaTes crepeoMeTprudecKue 3a1auu,
CBSI3aHHBIE C TEJIAMH BPAILICHUS,
ITIOCTPOCHUEM CEYEHUH TEJI BPAILLICHUS,
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C KOMOWHAIMSMU TEJ BPAIICHUS

¥ MHOTOI'PaHHHMKOB Ha HAXOXKJICHUE
F€OMETPUYECKUX BEJIUYMH.
Hcnonb30BaTh 1pu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUECKUe (DAKThI M1 METObI
3372491 Ha BBIYMCIICHHUE

U 10Ka3aTeILCTBO.

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

C HCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUH

OO0OBEMBI TEN

[Tonsitue 06 06vEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJ.

O06BEM nmIMHIpa, KOHYyCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJu3upoBaTh (DaKThl © METOJIbI
MJITAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHHU.

BoiBoaAMTH, MCNIOJIB30BATH (HOPMYIIBI
00BEMOB: TIPU3MBI, LIMJIUHJIPA,
IIAPAaMUJIBI, KOHYCA; YCEUEHHOU
IIUPAMUJBI U YCEUYEHHOTO KOHYCA.
Pemrats crepeoMeTpuyecKue 3a1auu,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB.
D®opMyJTHPOBATH ONIPEACICHUE
[IIAPOBOTO CETMEHTA, IIIapOBOTO CJIOS,
IaPOBOT'0 CEKTOPA.
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I[IpumeHnsTh HopMyIIbI
11 HAXOXKIEHUSI 00bEMOB IIAPOBOTO
CErMEHTa, I1apOBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHUS MEXKTY TIIOIIAISTMU
MOBEPXHOCTEH, 00BEMaMM IMOIOOHBIX
TeN

Pemarts cTepeomeTpuieckue 3a1auu,
CBsI3aHHBIE ¢ 00BEMOM IIapa

U TJIOIIAbI0 CEPBHI.

MoaenupoBaTh peanbHbIE CUTYAllUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TOHSITHUH.

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

Pemars cTtepeomeTpuuecKkue 3aiayuu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEHN MOIOOHBIX TEI

B ITPOCTPAHCTRBE.

MoaeaupoBaThb pealIbHbIE CUTYallUN
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MIOCTPOCHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BexTopbl 1 KOOPAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha miockocTu
U B npocTpanctse. CloxeHue
Y BBIYUTAHHUE BEKTOPOB. Y MHOKEHUE

AKTYaJIU3UPOBATH (DAKTHI U METO/IbI
MJIAaHUMETPUH, PEIEBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.
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BEKTOpa Ha yucio. Paznoxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuiio
apauIeIenunea.

Pemenue 3a1a4, CBSI3aHHBIX

C IPUMEHEHUEM MPABUII ICUCTBUN

C BEKTOpaMH.

[IpsiMoyTronbHas cuctemMa KOOpAUHAT
B IpocTpancTBe. KoopanHaThl
BekTOpa. [Ipocrenmme 3anaun

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

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJUPOBATH IPABUIIO
MapajijIeIeuIIe1a IPU CI0KEHUN
BEKTOPOB.

CriaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP HA YHUCJIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omneparmi.

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

BripamxaTh CKaISIpHOE ITPOU3BENCHUE
BEKTOPOB U€pe3 UX KOOPAUHATHI,
BBIUUCIIATH YTOJI MEXITY IBYMS
BEKTOPAaMH, ABYMsI IIPSIMBIMH.
HaxoauThb yron mexuay npsMou

Y TIJIOCKOCTBIO, YO MEXAY IBYMSI
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PACCTOSHUS OT TOYKH 10 INIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHuble Qurypsl, haktel, TeopeMbl | Pemartp npocTeiiiue 3agaun
U cUCTeMaTH3allusl 3SHaHU! Kypca IUNIAaHUMETPUU. 3a1a4u Ha HAaXOXKJECHUE JJIMH U YTJIOB
IUTAaHUMETPUU U METOJIbI UX B F€OMETPUYECKUX PUTYpaX,
penieHus. npuMeHsTh Teopemy [Iudaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca crepeoMeTpun. 3atauu HaxoauTsh muioma s MHOTOYTOJIbHUKA,
CTEPEOMETPUU U METOJIbI UX PEILIEHUsI | Kpyra.
Pacno3naBath o00HbIE HUTYPHI,
HaXOJIUTh OTHOLUEHUS JUIHH
Y IUJIOLAJIEH.
Hcnoab30BaTh Ipu peLICHUN
CTEPEOMETPUYECKUX 3aJ1a4 (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

VYuebHubiii kypc «BeposSTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCS
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOTI'0 00111eT0 00pa3oBaHus. YUeOHbIN Kypc MpeaHa3HadeH sl (OPMUPOBAHUSY
OOy4YarONIMXCsS CTaTUCTUYECKON KYyJIbTYpbl U MOHUMAHMS POJIA TEOPUU BEPOSITHOCTEU
KaK MaTeMaTH4YeCKOr0 MHCTPYMEHTA Ji M3yUeHHUs CIy4alHbIX COOBITUN, BEJIUYUH U
nporieccoB. [lpum  m3ydeHum ydeOHOTO Kypca o0O0OTramialoTcss MpeAcTaBICHUS
OoOy4Jaronuxcs 0 METOAaX MCCIEOBAaHUS U3MEHUMBOTO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HAYMMOCTU W OOIIHOCTM MAaTeMAaTHYECKHX METOJO0B IMO3HAHUS KaK HEOThEeMJIEMOU
4acTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUSL.

Copepxanne yueOHOTO Kypca HampaBleHO Ha 3aKpeTUIeHUE 3HAHHUM, TTOTyYeHHBIX
IpU WM3YYEHHH Kypca Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHHsS, W Ha pPa3BUTHE
MPEICTABICHUM O CIy4alHBIX BEJIMYMHAX M B3aUMOCBS3IX MEXIY HUMH HAa BaKHBIX
pUMeEpax, CIOKEThl KOTOPBIX TMOYEPIHYTHl M3 OKpYKawliero mupa. B pesynbraTe
y oOydarmoumuxcs JOJDKHO — cOpMHUpOBAThCS  MPENCTaBiIeHUE O  Haubosee
yIOTPEOUTENBHBIX U OOIMIMX MAaTEeMaTHYECKUX MOJIENSIX, UCTIONb3yEeMbIX I OTIMCAHUS
AHTPOMIOMETPUYECKUX U IEMOTpauecKuX BEIHUMH, MOTPEIIHOCTEH B Pa3IMYHOTO POJIa
U3MEPEHUSX, JJIMTENbHOCTH  O€30TKa3HOW pabOThl TEXHUYECKUX  YCTPOMCTB,
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 BBIICJICHBI CIICAYIOIINE OCHOBHBIE COJEpX)aTelbHble JUHUH: «CiydaiiHbie
COOBITHS U BEPOATHOCTY, «CiydaiiHbIe BETMYUHBI U 3aKOH OOJBIINX YHCET.

Baxnyio dYacth y4eOHOro Kypca 3aHUMaeT HW3YYEHHE TE€OMETPUYECKOTO U
OMHOMMAJILHOTO pacHpeeNieHuii W 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaMU —
MOKa3aTeIbHBIM 1 HOPMAIIBHBIM PaCIpeICICHUSMH.

Conepxanne muanN «CIyqdaifHbIe COOBITHS U BEPOSTHOCTHY CIY>KUT OCHOBOHIIS
dbopMHpOBaHUS TIPEACTABICHUN O PaCTpPECICHUH BEPOSTHOCTEH MEXIy 3HAUCHHSIMHU
CIIy4allHBIX BENWYHMH, a TaKKe dTa JMHUSA HeoOXoauma Kak 0azamis MU3y4eHUS
3aKOHAa OONBIMX uYnuceNl — (YHAAMEHTAIBHOTO 3aKOHA, JCUCTBYIOIIETOB MPUPOJE U
00I1IeCTBE U UMEIOIIET0 MaTeMaTuueckyro Gopmanu3zanuio. CaM 3aKOH OOJIBIINX YUCEN
npeajiaraeTcsi B O3HAKOMUTENBbHOM ¢GopMe ¢ MUHHMMAIbHBIM HCIOJIb30BAHUEM
MaTeMaTU4eCcKoro hopMaimn3ma.

Tembl, CBsi3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMU BETUYMHAMH, AKIEHTUPYIOT
BHUMaHHE O0Yy4YaloIUXCs HAa OMUCAHUU U U3YYEHHH CIIYYalHBIX SIBIECHUN C TTOMOUIBIO
HeMpepbIBHbIX (QYHKIUMHA. OCHOBHOE BHHUMAaHME YIEISIETCS MOKAa3aTeIbHOMY U
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HOPMAJIbHOMY paCHpeleICHUSIM, TPUH OTOM MPEANOJIaraeTcsi O3HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIECMBIX (DAKTOB.

OOmiee 4YHCIIO dYacoB, PCEKOMEHIOBAHHBIX I HW3Y4YCHHUS Yyd4eOHOTO Kypca
«BeposTHOCTh M craTtucTHKa» — 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Hemeno),
B 11 xnacce — 34 gaca (1 vac B HeZieIi0).

COJEPKXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBienre JaHHBIX C TMOMOIIbIO Tabnmuir u  guarpamm. CpenHee
apu(pMeTHYecKoe, MeIMana, HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHUSI, pa3Max, JUCTICPCUS
U CTaHAApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHUSA. DJIEMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydaiiHOro coObITHA. bBIuM30CTh 4YaCTOTHI U
BEpOSITHOCTH CcOObITUH. CiydailHble ONBITHI C PaBHOBO3MOXXHBIMH 3JIE€MEHTapHBIMU
coObITUSIMU. BeposiITHOCTH COOBITHII B OMBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHue, OOBbEIUHEHUE, MPOTHUBOIMOJIOKHbIE
coObITus. Jluarpammer Ditnepa. @opMyiia CIOKEHHS BEPOITHOCTEH.

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

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

bunapubIii ciayuyaliHbIil ONBIT (MCIIBITAaHUE), YCIIeX W Heyaada. HesaBucumbie
ucnbiTannst. Cepus HE3aBUCUMBIX HCTIBITAHUM A0 MepBOro ycnexa. Cepus HE3aBUCUMBIX
ucnblTaHud bepHysu.

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

11 KIIACC

UucnoBele XapakTEpUCTUKU CIIyYalHBIX BEJIMYMH: MaTeMaTH4YECKOE OYKHUIAHWUE,
JIUCIIEpCHsT M CTaHOAPTHOE OTKJIOHEHWe. lIpuMepbl NpUMEHEHMs MaTeMaTU4eCKOro
OKMJIAHUA, B TOM 4YHMCJIE B 3aJadyax M3 IIOBCEAHEBHOM XU3HM. Marematudeckoe
OKuJaHWe OWHAPHOW CIIydalHOM BeNWYMHBI. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIIy4yalHBIX BEJIMYMH. MareMaTh4ecKoe OXMIAHUE U JUCIEPCUs T'€OMETPUUYECKOTO U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3aKoH OOJBIIMX YMCET M €ro PoJib B HaykKe, Mpupojae u odiiecTBe. BriOopouHbIii
METOJ HCCIICOBaHUMN.

IIprmepbl  HENpEpBIBHBIX  CIOy4YaWHbBIX BeauuyuH. lloHATHe O MIOTHOCTH
pacnpeneneHus. 3aaadyu, MPUBOASLIME K HOpMaldbHOMY pachnpeneneHuto. IloHarueo
HOPMAaJIbHOM PacCIpeAcIICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kiacce o0ydaroniuics MojJyqduT CICAYIOMIKNE MPeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMBI;

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

ONEepUPOBATh MOHATUSAMU: CIIYYaHBINA SKCIIEPUMEHT (OMBIT) U CIIy4yallHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (BJIEMEHTAapHBIA HCXOJl) CIYy4alHOrOo OIbITa, HAaXOJUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITy9aHBIMUA COOBITHUSMHU, HAXOIUTh U
CpaBHUBATH BEPOSITHOCTH COOBITUI B U3yUEHHBIX CITyYalHBIX SKCTIEPUMEHTAX;

HaXOJuTh U (HOPMYIUPOBATh COOBITHA: TEPECCUCHHE U OOBEIMHEHHE JTaHHBIX
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;

MPUMEHATh KOMOMHATOPHOE TPAaBUJIO YMHOKCHHUS TP PEIICHWHM  3aj]1ad;

OIepUpPOBATh MOHATUSMU: UCIIBITAHUE, HE3AaBUCUMbIC UCIIBITAHUS, CEPUs
UCIIBITAHWM, YCIIeX U HeyJa4a, HaXOAUTh BEPOSITHOCTHA COOBITHIA B CEPUN HE3aBUCUMBIX
UCITBITAaHUI JI0 TIEPBOTO YyCIIeXa, HAXOAUTh BEPOSTHOCTH COOBITUH B CEpUN HUCIIBITAHUHN
bepnyinu;

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

K xoniry oOyuenus B 11 kiiacce o0y4aroniuiicss MOJIy4IHT CIETYIOIINE MPEIMETHBIC
pE3yIbTaTHI:

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

ONEPUPOBAThH MOHIATUEM MATEMATHUUYECKOTO OKUJIaHWS, IPUBOJIUTH MPUMEPHI, KaAK
MPUMEHSIETCS. MaTeMaTU4YeCKOE  OXHMJIAHUE  CIIy4YalHOM  BEJIMYUHBI  HAXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PaclpeeIeHUIO;

UMETh TMPEJCTaBICHUE O 3aKOHE OOJIBIINX YHCET;

UMETh MPEJICTABICHUE O HOPMAIBLHOM PacipeieiCHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue paznena  |[Kommuectso OcHOBHOE cofepKaHne OcCHOBHBIE BH/IBI J€ATEIBHOCTH
(Tembl) Kypca 4acoB 00yJaronuxcst
[IpencraBienne qJaHHBIX 4 IIpeacraBnenye JaHHBIX C IIOMOIIBIO N3Baexkats nHpOpManuo 13 TabnuIl
Y OIIMCATEIIbHAsL CTATUCTUKA Tabnui u quarpamm. Cpennee U AuarpaMM, HCIO0JIb30BaTh TaOJIHIIbI
apupMeTnyecKoe, MeIaHa, Y IMarpamMMBbl JUIsl IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEEe CTaTUCTUYECKUX TAHHBIX.
3HA4YEHUs, pa3Max, TUCIEPCHs, Haxoaursb onrcarenbHble
CTaHJAapTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HabOpoB BoiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHUYMBOCTH
u onpenenstomux e€ pakropax
City4aiiHbIE OTIBITHI 3 Ciy4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha mpuMepax cirydalHbIe

1 CITydaifHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMH UCXOAaMHU

U CIIy4yailHbI€ COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB ciTydaiiHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OTIBITAX

C PaBHOBO3MOKHBIMU
AJIeMEHTapHBIMU COOBITUSIMU.
[IpakTuueckas padora

COOBITHSI B OITMCAHHOM CITy4YaiiHOM
OIIBITE.

DopMyJaUPOBATH YCIOBUS MPOBEACHUS
CJIy4allHOTO OIIBITA.

Haxoauthb BeposSITHOCTH COOBITHIMA

B OMBITaX C PABHOBO3MO>KHBIMU
HCXOJaMH.

MoaeaupoBarh OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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MCXOJIaMU B XOJI€ MPAKTUIECKON
paboTHI

Omnepanuu Has COOBITUAMH,
CJI0’KEHUE BEPOSTHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedyeHne, 00beIMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Juarpammel Dinepa. Popmyna
CJIOKEHUS BEPOSITHOCTEH

Hcnoab3oBaTh 1uarpaMmMbl Jidiepa
U CJIOBECHOE OIHUCAHUE COOBITHIMA
1t POPMYITUPOBKH 1 U300PAKECHUS

O00BEMHEHUS U TIEPECEUEHUSI COOBITU.

Pemats 3agqa4m ¢ UCNIOIB30BaHUEM
(hopMyJIbI CIOKEHUS BEPOSTHOCTEN

Y cII0BHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra moaHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

Y cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. J[epeBO CiydaitHOro
akcriepumenTa. opmyria MoJIHOU
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaumn Ha HaxOXICHUE
BEPOSATHOCTEHN COOBITUM, B TOM YHUCJIIE
YCJIOBHBIX C IOMOILBIO A€peBa
CJIy4ailHOTO OTBITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
o ¢opmyJie U Mo OpraHu3aluu
CIIy4ailHOTO OMbITa

DNeMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepecTaHOBKH

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

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JJIs IEPEUUCIICHUS COOBITHI

B CJIy4allHOM OIIBITE.

IMoab3oBaThes Gpopmyoit

U TpeyrojabHUKoM Ilackans

IUIS OTIPENIETIEHUS YMCIIa COYETAaHU N

Cepuu nociea0BaTeIbHbIX
HCIIbITAHUI

bunapHbIi1 CitydaliHBIN OIIBIT
(ucnpITaHuE), ycrex U Heyiava.
HesaBucumele ucnsitanus. Cepus
HE3aBHCUMBIX UCIIBITAHUM 10 IEPBOTO

Pa30uBaTh CI0XHBIE SKCIIEPUMEHTHI
Ha OT/AEJIbHBIE UCTIBITAHUS.
OcBanBaTh NOHSITHS . UCIIBITAHUE,
cepusi HE3aBUCUMbIX HCTIBITAHUH.
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ycnexa. Cepus He3aBUCUMBIX
VCTIbITaHUN bepHyIun.
[IpakTuueckas padora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMeEpHbI CEpui
HE3aBUCUMBIX UCIIBITAHUMN.
Pemarsp 3agaum Ha OMCK
BEPOATHOCTEH COOBITHIA B cCEpUn
WCIIBITAHUI JIO TIEPBOr0 ycrexa

Y B CEpUSX UCIIBITAHUN bepHyIu.
HN3yuaTth B X0/1€ NPAKTHYECKOM
padoThI C UCIIOIH30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHI B CEPUSIX HE3aBUCUMBIX
WCIIBITAaHUN

CiyyaiiHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyvaiiHasg BETUYHHA.
Pacnpenenenne BeposiTHOCTEN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC Cﬂy‘{aﬁHBIX BCJINYHH.

[Ipumepsl pactpeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIydaitHas
BEJIMUMHA, pacipeiesieHue, TadauIa
pacmpeneneHus, JuarpaMmma
pacrpeeeHusl.

IIpuBoauTH NpUMeEPHI
pacnpenesneHuii, B TOM YHCIIE
reOMETPUYECKOr0 U OMHOMUAIBLHOTO.
CpaBHHMBATB pacnpeieieHus
CIIyYalHBIX BEJIIMYUH

HaxoanThb 3HaAYCHUS CyMMBI

U IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTths H pacno3HaBaTh
reoOMEeTPUYECKOe U OMHOMHUAIIBHOE
pacnpeneneHue
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[ToBTOpEHME, 00001IEHNE, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEeHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHbl€ ONBITHI U BEPOSTHOCTU Y BBICTPAMBaTh CUCTEMY 3HAHUHN
CIy4JaitHeIX coObITHH. OTniepanuu Hal
COOBITUAMHU. DIIEMEHTBI
KOMOMHATOPHUKH, CEPUH HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC

CIIy4allHOW BEJIMYMHBI

MaTEMaTUYECKOTO OKUJaHUS
(cTpaxoBaHue, 10TEpES).
MaTteMaTuyeckoe 0KuJaHue CyMMBbI
CIIyYalHbIX BEJINYMH.
MaremMatnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

HaunmenoBanue paznena  |KommuecTBo OcHOBHOE coAepKaHuE OCHOBHBIE BUJIBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcs
MaremaTuyeckoe 0XKuIaHue 4 [Ipumepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

OKUJIaHUS.
IIpuBoauTh 1 00CYKAATH TPUMEPHI
MIPUMEHEHUSI MATEMAaTUYECKOTIO
oXXuaaHus. Beraucnars
MaTeMaTHYECKOEe 0KHJIaHNUE.
Hcnoan3oBath noHATHE
MaTEeMaTUYECKOr0 0KUIAHUS U €TO0
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoauTsh 1o u3BeCcTHBIM QopMysiam
MaTEeMaTUYECKOE 0KUJIAHUE CYyMMBI
CIIy4alHbIX BEJIMYMH.

Haxoantsp 1no uzBecTHbIM hopmynam
MaTeMaTUYECKHUE OKUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

¥ OMHOMMAJILHOE pacTpeeieHUs
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHHUE CITyYalHOU
BEJINYHHBI

Jucnepcust u craHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTnueckas padota

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHATHS: TUCTIEPCHUS,
CTaHJIaPTHOE OTKJIOHEHUE CIydailHON
BEJIMYUHBI.

Haxoaute qucnepcuto

10 paclpeeNIeHUIO.

Haxoautp 110 u3BecTHBIM (popmyrnam
JUCIIEPCHIO T€OMETPUYECKOTO

1 OMHOMMAJIBHOTO paclpeieieHus,

B TOM YHCJIE B XOJI€ TPAKTUIECKON
paboOTHI C UCIIOIB30BaHUEM
AIIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIINX YHUCE]T

3akoH OonblIKX yncesn. BeiOopouHsIii
METO/l UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJTb30BAaHUEM DJICKTPOHHBIX
Ta0IHI

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

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (paclpeeieHus)

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

OcBauBaTh NOHATHS: HEPEPBIBHAS
CJly4daiiHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH IPUMEPHI HENPEPBIBHBIX
CJIy4alHbIX BEJIMYMH.
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Haxoautsb BepOsSITHOCTH COOBITHIA
10 TaHHOW (PYHKIIUM IJIOTHOCTH, B TOM
YU CJIE PABHOMEPHOIO PacpeiCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMaIbHOMY | OcBamBaTh MOHATHS: HOPMAJIbHOE
pacnpezenennto. OyHKIUS pacrmpeeseHue.
IUIOTHOCTU ¥ CBOKWCTBAa HOPMAJIbHOTO BbieTh 110 ONMCAHUIO CITydaiHbIe
pacmpezeneHusl. BEJIMUMHBI, pacrpeeéHHbIE
[TpakTnueckas padbota 10 HOPMAITBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauTHL NpUMepPHI 331124,
TaOJIUIL NPUBOJAIINX K HOPMAIbHOMY
pacnpeaenenuto. Haxoautes ynucioBbie
XapaKTEPUCTUKU HOPMAJILHOTO
pacmpeziesieHus IO U3BECTHBIM
dbopmynam.
Pemath 3a71aum, CBSI3aHHBIC
C MPUMEHEHHEM CBOICTB HOPMaJILHOTO
pacnpeneneHuii, B TOM YHCIIE
C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0IuI
[ToBTOpEHuUE, 00001IEHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOpSTH U3yYEHHOE U BHICTPAUBATh

U CUCTEMAaTH3alus 3SHAHUHN

Ta0JMI] U JUarpaMm, onucaTeabHas
CTAaTUCTHUKA, OTIBITHI

C PAaBHOBO3MOKHBIMH
9JIEMEHTapHBIMU COOBITUSMU,
BBIUHCIICHHE BEPOATHOCTEN COOBITUI

CHUCTEMY 3HAHUU

65



C MpUMEHEHUEM (HOopMYyIT

U rpagIuecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpaMmma Diiiiepa), cirydaiiHbie
BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTHYECKOE OKUITAHUE
CIIy4allHOM BEJIUYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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