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Pabouas mporpamma mno yueOHOMy mpeamery «MartemaTtuka» (0a30BbII ypOBEHB)
(npenmeTtHast obnactek «MareMaTuka U MHQOPMATHKa») BKIIIOYAET MOSCHUTEIbHYIO 3aIHCKY,
coJiepkaHue OOy4eHHMsl, IJIaHUPYEMbIE pe3yJbTaThl OCBOEHMS MPOTPaMMBbl [0 MaTEMAaTHKE,
TEMaTUYECKOE MJIAHUPOBAHHUE.

[losicHuTenbHAsE 3amucKa OTpakaeT OOIIME LETU W 3aJa4d U3yYEeHHUs MaTeMaTHKH,
XapaKTepUCTUKY TCUXOJIOIMUECKUX MPEANOCHUIIOK K €€ M3YyYEHHUIO0 OOy4arolIMMHCS, MECTO B
CTPYKType ydeOHOro IjlaHa, a Takke MOAXOJbl K OTOOpY COJEp)KaHUs, K OMNPEICICHUIO
TUTAHUPYEMBIX PE3yIbTaTOB.

Copepxanne oOyueHUs pacKpbIBaeT COJIEpKATENIbHbIE JUHUH, KOTOPbIE Ipe/iaraioTcs
JUTsl 00513aTEIHHOTO U3YUYEHUS B KAXJOM KJIacCe Ha YPOBHE CpeiHEro o01ero oopasoBaHusl.

[Inanupyemble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl IO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METAIpeIMETHbIE PE3yJIbTAThl 3a BECh Mepuoja OOy4YEeHHUsS Ha YpOBHE CPEIHErO
oOuiero oOpa3oBaHMs, a TaKXKe IMPEAMETHbIE AOCTHKEHHS OOyyarollerocs 3a KaxIblil roj
oOy4eHus

HOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo MatemMaTHKe Ha YpOBHE CpeAaHero oOiiero oopa3oBaHus pa3paboTaHa Ha
ocHoBe PI'OC COO c yueToM COBPEMEHHBIX MHPOBBIX TpPeOOBaHMM, MPETBABIACMBIX K
MaTeMaTH4YeCKOMy OOpa3oBaHUIO, W TpaaulMid poccuiickoro oOpaszoBanus. Peanmuzanus
OporpaMMbl O MaTeMaTHKe OOeCreuyrBaeT OBJIAJCHHUE KIIOUYEBBIMU KOMIIETEHIUSIMU,
COCTaBIIIOIIMMHA OCHOBY JJII CAaMOPa3BUTHUSA M HEMPEPHIBHOTO OOpa30BaHUSs, IEIOCTHOCTD
OOIIEKYJIbTYPHOTO, TMYHOCTHOTO U MMO3HABATEIHHOTO PA3BUTHS JIMYHOCTH O0YUAIOIIUXCS.

B mporpamMMe mo maTemaTHKe YYT€HbI HJeM W TojokeHuss KoHuenmuu pa3BUTHS
MaTemMaTuueckoro oobpaszoBanus B Poccuiickoii @enepanuu. B cooTBEeTCTBHM € Ha3BaHHEM
KOHIIENIIMHN, MaTeMaThuieckoe oOpa3oBaHUE JOJDKHO, B YACTHOCTH, MPEIOCTABIATH KaXKIOMY
oOyJaroneMycsi BO3MOKHOCTh JOCTHXKEHUSI YPOBHS MAaTeMaTUYECKUX 3HAHUH, HEOOXOIMMOTO
JUTS TabHENIel yCTIeTHON KU3HH B oOmiecTBe. MIMEeHHO Ha peleHne 3Tod 3aJadu HalleJIieHa
nporpaMma Mo MaremMatuke 6a30BOro ypoBHSI.

B osnoxy mmdpoBoit TpaHchopmanuu Bcex cdep YETOBEYECKOM JesATENbHOCTU

HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0Oe3 0a30BOM MaTeMaTH4ecKOi
MOJATOTOBKH. YK€ B IIKOJIE MAaTEMAaTHKa CITY>KUT OTIOPHBIM MTPEIMETOM JIJIsl U3YUEHHUS CMEKHBIX
JTUCIHIUIAH, a B )KH3HU TIOCTIE IIKOJbl PEAIbHON HEOOXOJMMOCThIO CTAHOBUTCS HETIPEPHIBHOE
obOpa3oBaHme, 4TO TpeOyeT MOJHOIIEHHON 6a30BOM 00Ie00pa30BaTeIbHON MOATOTOBKH, B TOM
YHClie U MAaTEMaTUIECKOM.
O10 O00YyCIOBJIEHO TEM, YTO B HAIIM JHU PACTET YHMCIO CHEIUATBHOCTEH, CBA3aHHBIX C
HEMOCPEJCTBEHHBIM NPUMEHEHHEM MaTeMaTHKU: U B cdepe IKOHOMUKH, U B OHW3HECE, U B
TEXHOJIOTUYECKUX OOJIacTsAX, W Jaxe B TyMaHUTapHbIX cdepax. Takum obOpazom, Kpyr
oOyJaromuxcsi, Uisi KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM, CYIECTBEHHO
pacuupsieTcs.

[IpakTrdeckas MoJIE3HOCTh MAaTEMATHKU OOYCIIOBJICHA TEM, YTO €€ MPEAMETOM SBIISTFOTCS



(dbyHIaMEeHTaIbHBIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (JOPMBI U KOJIUYECTBEHHBIE
OTHOILIEHUSI OT MPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, JI0 JOCTATOUYHO
CJIOKHBIX, HEOOXOJUMBIX ISl pa3BUTHSI HAYYHBIX U TEXHOJIOTMUECKUX ujen. be3 KOHKpeTHhIX
MaTeMaTHYEeCKUX 3HAHUU 3aTPyAHEHO MOHMMAHUE MPHUHIIUIIOB YCTPOWCTBA M HCIOJb30BAHUS
COBPEMEHHOM TEXHHUKH, BOCIPUATHE U MHTEpIpETalus pa3sHOOOpa3HOH COIMAIbHOM,
SKOHOMHUYECKOU, MOTUTUYECKON HHPOpMAIH, MaodPEeKTUBHA MMOBCEIHEBHAS MPAKTUYECKAS
nesTenbHOCTh. KakoMy 4enoBeKy B CBOEH KM3HU MPUXOJIUTCS BBIMOIHATH JOCTATOUYHO
CJIOKHBIE PAacUeThl M COCTABJISITh HECIOXHBIC aNTOPUTMBI, HAXOJIUTh HYXHBIE (OPMYIbl U
MPUMEHATh WX, BIIAJETh TNPAKTHYCCKUMH TPUEMAMU TEOMETPUUYECKUX W3MEPCHHA U
MOCTPOCHUM, YNTaTh WH(OPMAIIKIO, PEJCTABICHHYIO B BUAY TaONUIl, JUarpaMM U TpaduKoB,
XKUTh B YCIOBUSX HEOMPEICIEHHOCTH M IOHUMATh BEPOSTHOCTHBIN XapakTep CIIydalHBIX
COOBITHH.

OnHOBpeMEHHO ¢ pacmupeHueM cdep NPUMEHEHHUs MaTeMaTHKU B COBPEMEHHOM
oOmiecTBe Bce 0Oojiee BaXKHBIM  CTAHOBUTCS  MAaTEMAaTHUYECKHMH  CTUJIbL  MBIIUICHHS,
MIPOSIBIISIIOIIMICS B ONPEACIICHHBIX YMCTBEHHBIX HaBbIKaxX. B mporiecce u3ydyeHus MaTeMaTHKH
B apceHasl MPUEMOB U METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS
UHAYKIUS U JeAyKUIus, 0000IIeHne U KOHKpETU3allus, aHAIU3 M CUHTE3, Kiaccu(UKaius u
cuctemaTuszanus, abcrparupoBanue v aHanorus. OObeKThl MaTEMATHYECKUX YMO3AKIIOUECHUH,
mpaBWjia WX KOHCTPYHPOBAHUS  PACKPHIBAIOT MEXaHM3M JIOTHYECKUX  TMOCTPOCHUH,
CIOCOOCTBYIOT BBIpAOOTKE yMEHHs (POPMYIHUPOBaATh, 0OOCHOBBIBATH U JOKA3bIBaTh CYXKICHHUS,
TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIIIeHHE. MaTeMaTuke MPUHAAICKHUT BeAyIlasl poyib B
(GbOopMUPOBaHUM  ANTOPUTMHYECKOW KOMIIOHEHTHl MBIIIJICHUS ¥ BOCHUTAHUM yMEHHM
JeMCTBOBATh MO 3aJJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATH M3BECTHHIE U KOHCTPYHPOBATh
HOBBIE. B mporecce penienus 3a1a4 - OCHOBHOM y4eOHOI JIesiTeIbHOCTH Ha YPOKaX MaTeMaTHKH
- pa3BUBAIOTCA TBOPUYECKAs M MPUKIIAAHAS] CTOPOHBI MBIIILICHUSI.

OOyyeHre MaTeMaTHKe JaeT BO3MOXXHOCTh pa3BUBAaTh y OOYyYaIOIIUXCS TOYHYIO,
paloHaNbHy0 U THGOPMATUBHYIO PeUb, yMEHHE OTOMPATh HauboJee MOIXOISAIINE S3bIKOBbIE,
CUMBOJIMYECKHE, TpapuuecKre CpeICcTBa Ui BBIPAXKEHUS CYXKICHUN W HarJSIIHOTO UX
pe/ICTaBICHUS.

HeobxommMbIM KOMITIOHEHTOM OOIIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS
oOriee 3HAKOMCTBO C METOJAMH TMO3HAHUS JIEHCTBUTEIHLHOCTH, MPEACTABICHUE O MPEaMETEe U
METOJIe MaTEMaTHUKH, €r0 OTIUYHUS OT METOJOB €CTECTBEHHBIX M T'YMaHUTAapHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHSI MaTEMAaTUKH JIJISl PEIICHUs] HAYYHBIX W MPUKJIAAHBIX 337a4. Takum
o0pa3om, MaTeMaTHuecKoe 00pa3oBaHKe BHOCUT CBOM BKJIaJ B (popMUpoOBaHUe 001IeH KYIbTYphI
YeJI0BeKa.

N3ydyenne wmaTeMaTHUKH CIIOCOOCTBYET JCTETHMUECKOMY BOCHHUTAHHIO 4YEJIOBEKa,
MOHUMAHUIO KpPAacoThl W  M3SIIECTBA MAaTEMaTHYECKHX  PACCYXKICHHH, BOCIPUATHIO
reoMeTprIecKuXx (HopM, YCBOCHHUIO UI€U CUMMETPHUH.

[TpuopureTHpiMu 1iensiMu 00yueHuss matematuke B 10-11 kmaccax Ha 6a30BOM ypoBHE
SIBJISTFOTCSI:

dbopMUpOBaHME  IEHTPAIBHBIX  MAaTEMAaTUYECKUX  MOHATHUH  (YUCIIO, BEJIMYWHA,



reomeTpuueckass (¢urypa, TMepeMeHHas, BEpPOSTHOCTh, (YHKIHM), OOECIEYNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHus 00yJarOIIUXCs;

MoABEJICHUE O0YUYaIOIINXCS HA JOCTYIMHOM JJii HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3HU
MaTeMaTUKd U OKPY’XKAIOIIEro MHpa, MOHMMAaHWE MaTEeMaTHKH KaK 4YacTh OOIIeH KyJIbTYphI
YeJIOBCUCCTBA,

pa3BUTHE  MHTEJUIEKTYaJbHBIX M  TBOPYECKHX  CIOCOOHOCTEM  oOywarommxcs,
MO3HABATEIbHON AaKTUBHOCTH, WCCIEIOBATEILCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS,
WHTEpeca K U3yYCHHIO MAaTEeMAaTHKU;

dhopmupoBanue QyHKIIMOHATHHOM MaTEMaTUYECKON TPAMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTEMaTUYECKHUE aCTEKThl B peajbHbIX )KU3HEHHBIX CUTYAIUIX U MPU U3YUCHUU
JIPYTUX YY€OHBIX MPEIMETOB, TPOSIBJICHUS 3aBUCUMOCTEHN 1 3aKOHOMEPHOCTEH, (hOpPMYIHPOBAThH
WX Ha sI3bIKe MaTEMaTUKH W CO3/1aBaTh MAaTeMAaTHYECKHUE MOJIENH, MPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKHI anmapat IS perieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OIICHUBATH MOJYUYCHHBIC PE3YIHTATHI.

OCHOBHBIMU JIMHUAMH cojiepkaHusi Matrematuku B 10-11 kmaccax siBisitorcs: «Hucna u
BBIYHCIICHHS, «AnreOpay» («AnredpandecKkue BEIPAKCHHSN, «YPAaBHCHHUS U HEPABEHCTBA),
«Havama wmatematnueckoro anamusa»,«l'eomerpus» («['eomerpuueckne GUTYpsl W HX
CBOMCTBay, «VI3MepeHrne TeoMeTpUYECKUX BETUUNHY), «BeposSATHOCTh U cTaTHCTHKa». JlaHHbBIE
JIMHUU Pa3BUBAIOTCS MapalijieIbHO, KaXKIasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE
HE3aBHUCHMO OJIHA OT JPYTrod, a B TECHOM KOHTaKTe M B3auMojaehcTBUU. Kpome sTOTO, MX
o0ObeIUHSACT JIOTWYECKas COCTaBJISIONIAs, TPAAUIMOHHO TIPHCYIIas MaTeMaTUKe |
IIPOHM3BIBAIOIIAS BCE MATEMaTUUYECKHE KypChl U cojiepxkaTenbHble TMHUA. ChHopMyITHpOBaHHOE
B ®I'OC COO TpeboBaHMEe «BIAJCHHE METOJAMU JI0KA3aTEIhCTB, AJITOPUTMAMHU PEIICHUS
3a/1a4, yMeHue GopMyIUPOBaTh OMPEICICHHUS, aKCHOMBI M TEOPEMBI, IPUMEHSThH UX, TPOBOJIUTH
JIOKa3aTelIbHBIC PACCYKACHUS B XOJIE PEIICHUS 3a/1au» OTHOCHUTCS KO BCEM y4eOHBIM KypcaMm, a
dhopMupoBaHUE JIOTMUECKMX YMEHHH pacrmpeaessercs M0 BCeM rojiaM OOydYeHHS Ha YpPOBHE
CpeaHero olIero oopa3oBaHus.

B cootrBerctBum ¢ ®I'OC COO maTtemaThKka SIBISETCS 00S3aTEIbHBIM TPEIMETOM Ha
JTAaHHOM ypoBHE oOpa3oBaHus. IIporpamMmoii o MaTeMmaTHKe MpeaycMaTpUBACTCS H3yUCHUE
ydgeOHoro mpeamera «MareMmaTtnka» B paMKax Tpex Y4eOHBIX KypcoB: «AyreOpa W Hadvaia
MaTeMaThu4ecKoro aHamuza», «l'eomerpusi», «BeposiTHOCTh U cTatucTukay. dopmupoBaHue
JIOTUYECKUX YMEHHMI OCYIIECTBIIICTCS Ha MPOTSHKEHUH BCEX JIET 00yUCHUS Ha YPOBHE CPEIHETO
o01mrero oOpa3oBaHusl, a AIEMEHTHI JIOTUKH BKIFOYAIOTCS B COJIepKaHUE BCEX HA3BAHHBIX BBIIIIE
y4eOHBIX KypCOB.

OO0miee YnciIo 9acoB, PEKOMEHAOBAHHBIX JUIS M3Y4YeHUs MatemaTuk, - 340 dacos: B 10
kiacce - 170 yacoB (5 yacoB B Hezento), B 11 kimacce - 170 yacoB (5 4acoB B HEAECIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO
MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

W3ydenne maTeMaTWkd Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHWs HAMpaBICHO Ha
JIOCTKEHUE  OOydYalomUMHUCS ~ JUYHOCTHBIX,  METANpPEeIMETHBIX W TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJILTATOB OCBOCHUS yUeOHOTO MIpEeAMETA.

JIMUHOCTHBIE PE3YJIBTATbBI

B pesynbrare u3ydyeHus MaTeMaTHKU Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUS Y
oOyyarorerocst OyayT copMHUpPOBAHbI CIAEAYIOIINE JIMUHOCTHBIE PE3YJIbTATHI:

1) rpaxkaaHCKoOro BOCIIMTAHWS:

COPMUPOBAHHOCTh TPAKIAAHCKOW TO3UIMU OOydaroIerocss Kak aKTHBHOTO W
OTBETCTBEHHOT'O YJICHA POCCUICKOTO OOLIECTBA, MPEJCTABICHHE O MAaTeMaTHYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHI, MPOLEAYp TIpaKIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M JPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH WHCTHTYTaMHU B
COOTBETCTBHH C UX (DYHKIMSIMHU ¥ Ha3HAUYCHHEM;

2) NMATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKOM TpakIaHCKOW UICHTUYHOCTH, YBXKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCHICKOM MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHUE K JOCTHKEHUSIM POCCUNCKUX
MaTEMaTHUKOB UM POCCUUCKONW MaTEMaTHYECKOM IIKOJIbI, MCIOJIb30BAHUE 3TUX JOCTHKCHHUH B
IPYTUX HayKaX, TEXHOJOTHUSX, cepax SIKOHOMUKH;

3) MyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHHME JYXOBHBIX IIEHHOCTEH  POCCHUHCKOrO  Hapoaa, CcPOPMUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM
JOCTHKEHUN HAyKU W JIEATEIbHOCTHIO YUEHOTO, OCO3HAHHE JIMYHOTO BKJIAJa B TMOCTPOCHHUE
YCTOWYMBOTO OYAyIIEro;

4) 3CTEeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE  OTHOLIEHHME K  MHPY, BKJIKOYasg  OCTETUKY  MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHUH, pacCyXIeHUH, BOCHPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3Iu4yHbIX BUJIOB HCKYCCTBA;

5) ¢u3uYecKoro BOCIUTAHUS:

c(hopMUPOBAaHHOCTH YMEHHS MPUMEHATH MaTEMaTHUECKHE 3HAHUS B MHTEPECcax 3JI0POBOTO
n Oe3omacHOTO oOpa3a KH3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (3I0pOBOE
MATaHKE, COAUTAHCHUPOBAHHBIA PEKHUM 3aHSATHH M OTIbIXA, pEryJispHas (u3ndecKass akTHBHOCTB),
(bu3nUecKoe COBEPIICHCTBOBAHKE MPU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHLHON AESITEIbHOCTHIO;

6) TpPyI10BOro BOCIMTAHUSI:

TOTOBHOCTH K TPY/AY, OCO3HAHUE IIEHHOCTH TPYAOIIOOUs, HHTEPEC K pa3InuHbIM cepam
poeCCHOHANIBHOM EATEILHOCTH, CBI3aHHBIM C MATEMATHKOW M €€ MPUJIOKCHUSIMH, YMECHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymield NPodecCHr H PEaTU30BBIBATH COOCTBCHHBIC
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JKHU3HCHHBIC IIJIaHbI, T'OTOBHOCTb U CIIOCOOHOCTh K MaTCMaTU4YCCKOMY O6pa3OBaHI/IIO n
CaM006paBOBaHI/IIO Ha IMPOTSAKCHUN BCeH JKN3HH, TOTOBHOCTDb K aKTUBHOMY Y4YaCTHUIO B pCIICHUN
MPAaKTUICCKUX 3aaa4 MaTeMaTHYEeCKOMN HAITPaBJICHHOCTH,

7) PKOJOrHYeCKOro BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh DKOJIOTHYECKON KYyJIbTYpPhl, MOHUMAHHUE BIUSHHUS COIUAIBHO -
SKOHOMHUYECKHX MPOIECCOB HAa COCTOSHHE MPUPOJHOW MU COLMAIBHOW CpEebl, OCO3HAHUE
I00abHOTO ~ XapakTepa JAKOJOTUYECKHUX  MpoOsieM, OpHEHTaluds Ha  [PUMEHEHHE
MaTeMaTHYEeCKUX 3HAHUU JJIA PEIICHUs 3a7a4 B 00JIaCTH OKpYKaroIel Cpelibl, MIaHUPOBAHHE
MOCTYTKOB U OIEHKH WX BO3MOXKHBIX TTOCJIEICTBUH ISl OKPYXKAIOIIEH CPEeIbl;

8) HEeHHOCTH HAYYHOI0 MO3HAHMS:

ChOpMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKd M OOIIECTBEHHOM MPAKTHKH, TOHUMaHUE MAaTEMaTHUYECKOW HAyKU Kak chepbl
94eJI0BEYECKOM IeATETLHOCTH, DTAIIOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl PA3BUTHS [IMBHJIN3AIINH,
OBJIaJICHUE SI3BIKOM MAaTEMAaTHKU U MATEMATHIECKON KyJIbTYpOl KaKk CPEICTBOM ITO3HAHUS MHPA,
TOTOBHOCTB OCYIIECTBIISTEH MPOEKTHYIO M HCCIIEIOBATEIBCKYIO EITEILHOCTD HHNBUAYaIbHO U
B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATDHI

B pesynbrate ocBoeHHS TporpamMMbl IO MaTE€MaTUKE Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBaHusi y oOyuaromerocss OyayT chOpMHPOBaHBI METaNpPEAMETHBIC PE3yIbTaThl,
XapaKTEPU3YIOIIUECS  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  IO3HABATEJILHBIMU  JICUCTBUSIMHU,
YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSIMU M YHHUBEPCAJIbHBIMU PETYISTUBHBIMU
NEHACTBUSIMU.

Ilo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
basoBbie Jiornyeckue 1eicTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIECTBEHHbIE MPU3HAKM MaTeMaTHUYECKHX OOBEKTOB,
NOHSTHI, OTHOIIEHWH MEXIy TMOHATUAMU, (DOPMYITUPOBATH OMNPENEICHUS] TOHSATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIIMKA, OCHOBAaHUSA i1 OOOOIICHUS U
CpaBHEHHUSI, KpUTEPUU MPOBOJIUMOIO aHAJIN3A;

BOCIIPUHUMATH, (DOPMYJIUpPOBATh U MPeOoOpPa3OBBIBATh CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHUIATENbHbBIE, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIC,

BBISIBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEUHs B (pakTax,
TAHHBIX, HAONIONEHUSAX U YTBEPXKACHUSX, TNpeiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEMN U NMPOTUBOPEUHI;

JejaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3AKJIIOYEHUH, YMO3AKIFOUEHUH 110 AaHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MAaTEMATUUECKUX YTBEPKIACHUH (TIpsSAMbIE U
OT MPOTHUBHOIO), BBICTPAWBATH APTyMEHTALMIO, MHPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BBIBOIBL;



BBIOMpATh CHOCOO pelIeHus y4uyeOHOM 3afgaun (CpaBHMBATh HECKOJIBKO BapUaHTOB
peleHus, BbIOMpaTh HamboOJee TMOAXOIANIUNA C YYETOM CaMOCTOSATENIbHO BBIACICHHBIX
KpUTEPUEB).

bBa3oBrle ucciaenoBaTeIbLCKHE JeHCTBHA:

HCIIOJIb30BaTh BOMPOCH! KaK UCCIICIOBATEIHCKUN HHCTPYMEHT IMO3HAHUS, (DOPMYITUPOBATH
BOIPOCHI, (UKCHPYIOIIHE TPOTHUBOpPEUHE, NPOOIEMy, YCTaHABIWBATh HMCKOMOE W JaHHOE,
(dhopMHPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIIMIO, MHCHHCE;

MPOBOJUTH  CAMOCTOSITEIBHO — CIUIAHUPOBAHHBIA  JOKCIEPUMEHT, HCCIICIOBAaHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SBJIICHUS, TMPOIECCa, BBISBICHUIO
3aBUCHUMOCTEH MEXTy 00hEKTaMH, SBJIICHUSIMH, TIPOIECCaAMU;

CaMOCTOSITEIHFHO (POPMYJIUPOBATH OOOOIICHUS ¥ BBIBOJIBI TTO PE3yJIbTaTaM MPOBEICHHOTO
HAOJIIOICHUS, UCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTD MOJYYCHHBIX PE3yJIbTATOB, BHIBOJIOB U
0000I1IeHN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEATIOIOKEHUSI O
€r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmueii:

BBISBJIATH JeUIUTH MHPOPMAIH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA BOIIPOC U IS
pelieHus 3a1a4u;

BbIOMpaTh MHGOPMALMI0O U3 HMCTOYHHKOB PAa3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMAaTH3UPOBATh W HMHTEPIPETHPOBATh HH(MOpPMAIMIO pa3IUYHBIX BHUIOB U (HopM
Ipe/ICTaBICHUS;

CTPYKTypHpOBaTh  MH(MOpMALMIO, TMPEACTaBIATh €€ B  pa3iuuHbiX  (opmax,
WLTIOCTPUPOBATH IPaPUUECKH;

OLICHMBAaTh HAJECKHOCTh HH(MOpPMAIMK TO CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM
KpUTEPUIM, C(POPMYITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIe 1eHCTBHS
Oo0wmenne:

BOCIIPHHUMATh U (OPMYJIUPOBATh CYXKACHHUS B COOTBETCTBUHU C YCJOBUSMH U IEISMH
O0IIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M NMHUCHMEHHBIX
TEKCTax, JaBaTh TOSCHEHUS IO XOYy pEIICHUS 3a/add, KOMMEHTUPOBATh MOJIYYECHHBIH
pe3ynbTarT;

B X0Jle OOCYXICHHS 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAeMOUW TEMBI, MPOOIEMBI,
pelaeMoii 3a1auu, BHICKa3bIBaTh WU, HAIlCICHHBIC HA TIOUCK PEIICHUS, CONOCTABISTH CBOM
CYXKIICHHS C CYXKICHUSMH APYTHX YYaCTHHKOB JUaliora, 0OHApYKUBATh Pa3IHMYUe U CXOACTBO
MO3HIIUH, B KOPPEKTHOM (hopme GopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHHUS,;

NPEACTaBIATh PE3yNbTaThl PEUICHUS 3a/aud, JKCIIEPUMEHTa, HCCIICAOBAHHS, IPOEKTa,
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIDICHHUS C YYETOM 3agad NpPE3eHTAlud |
0COOEHHOCTEH ayJUTOpPHUN.



Pery/iiTUBHBIC YHUBEPCAJbHbIC Y4eOHbIE el CTBUSA
Camoopranuszanmus:

COCTaBJIATH IUIAH, AJIFOPUTM pELIEHHS 3a/add, BHIOMpPATh CIOCOO pPELIEHUs C y4eTOM
MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BApUAHTHI PEIICHUH C y4eTOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMH TTO3HABATEIHLHON PEIICKCUU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHIMA
U MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJbTaTOB, BJIAJACTh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yJIbTaTa PeIIeHUs] MaTeMaTHIeCKON 3a/1auH;

MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TPH PCIICHUU 3a7a4d, BHOCHTH
KOPPEKTHBBI B JICITCILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTATA IICJIN U YCIIOBHUSIM, OOBSICHATH MPUYUHBI JJOCTHKCHUS
WIM HEJOCTIIKEHUS PEe3yJbTaTOB JCSITCIBHOCTH, HAXOIUTh OIIMOKY, JIaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSATEJbHOCTD:

MOHUMATh M HMCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW M WHIUBUYaJIbHON pabOTHI NpH
pelIcHHH YYEeOHBIX 3ajad, NPUHUMATH IIeJIb COBMECTHOH JICATEIBLHOCTH, ILIAHUPOBATH
OpTraHM3aIMI0 COBMECTHOM pabOTHI, paclpe/eNiaTh BUIALI paldOT, JTOTOBAPUBATHCS, OOCYXKIATh
IPOIECC U pe3ybTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKHX JTIOJCH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboOThl (0OCYKIeHUS, OOMEH MHEHUM, «MO3TOBBIC
HITYPMbD» U WHBIE), BBIIOJIHATH CBOK YacTh pabOThl U KOOPIAMHUPOBATH CBOU ACUCTBUS C
JIpPYTMMH 4YJIEHAMU KOMaH/]Ibl, OLIEHMBATh KayeCTBO CBOEro BKJIaJa B OOLIMN MPOAYKT IO
KpUTEPUIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

Hpe,Z[MeTHI)Ie PE3YyJIbTaTbl OCBOCHHUA IIPOIrpaMMBI II0O MATCMATUKE HaA 0a3oBOM YPOBHC Ha
YPOBHC CPCIAHCTO O6H_IGI‘O O6pa3OBaHI/I}I INpCaACTaBJICHBI II0 TIoJdaM 06y‘IeHI/I}I B paMKax
OTACJIBHBIX y‘le6HLIX KYPCOB B COOTBCTCTBYIOIIUX pa3aciiax IIporpaMMbl I1I0 MAaTCMATHUKCE.

PABOYAA IIPOI'PAMMA VYYEBHOI'O KYPCA «AJITEBPA N HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

IHHOACHUTEJIBHAS 3AIINCKA

Y4eOHbIii Kypc «AnreOpa M Hayaisa MaTEMaTHYECKOTO aHAIN3a» SIBIIAETCS OJHUM U3
HamOoJiee 3HAYMMBIX B IMPOTpaMMe CpemHero oOmiero oOpa3oBaHUs, TMOCKOJbKY, C OIHOU
CTOpPOHBI, OH OOecCreYrBaeT WHCTPYMEHTAIbHYIO 0a3y JUisi U3y4eHHUS BCEX ECTECTBEHHO-
HAyYHBIX KypCOB, a C JIPYTrOil CTOPOHBI, (POPMHUPYET JOTUYECKOE U aOCTPAKTHOE MBIIUICHHUE
oOydaromuxcsi Ha YpPOBHE, HEOOXOIUMOM JUIsl OCBOCHHS YYE€OHBIX KYpCOB HH(OpPMATHKH,
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oOlIeCTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax yueOHOro kypca «Anrebpa um Havana
MaTEMaTHYECKOTO  aHalM3a»  OOyYaromIMecs  OBJIAJICBAIOT  YHUBEPCAIBHBIM  SI3BIKOM
COBPEMEHHOH HayKH, KOTOpasi pOPMYIIMPYET CBOU JOCTH)KCHHS B MATEMAaTHUECKOH opMme.

Y4eOHbIi Kypc anreOpbl ¥ HadaJl MAaTEMaTHYEeCKOTO aHAJIM3a 3aKJIaJIBIBAET OCHOBY JUIS
YCHENIHOTO OBJIAJICHUS 3aKOHAaMH (PH3WUKHA, XWMHH, OWOJIOTMH, TIOHMMAaHHUS OCHOBHBIX
TEHICHIINIA YKOHOMHUKHU U 0OIIECTBEHHOH JKU3HH, IO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
MU(QPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO WCIOJIL30BaTh MX B IOBCEIHECBHOU
XU3HU. B TOXE Bpems OBJajieHWe aOCTPAKTHBIMUA M JIOTUYECKH CTPOTUMHU MaTEMaTHYCCKUMU
KOHCTPYKIMSIMH Pa3BUBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH UCTUHHOCTH
YTBEPKJICHUS, MCIIOIh30BaTh O00OOIICHHE W KOHKPETHU3AIHMI0, a0CTparupoOBaHNE M aHAJIOTHIO,
dbopMHpyeT KpeaTHBHOE W KPUTHYECKOE MBIIUICHHE. B Xome m3ydeHus aireOphl M Haya
MaTeMaTHYEeCKOTO aHAJIN3a Ha YPOBHE CPEHETO 00IIero o0pa3oBaHus 00yUYaOIIUECs MOTydaroT
HOBBIA OIBIT PEIICHUS MPUKIIATHBIX 33J1a4, CAMOCTOSATEIIHBHOTO TTOCTPOCHHSI MaTEMaTHUYCCKHIX
MOJIeTICH pealbHBIX CHUTyalldd W WHTEPIPETAIUU TIOJYYEHHBIX PEIICHUH, 3HAKOMSITCS C
MpUMEpaMHd MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH B TMPHUPOJC, HAyKe M B MCKYCCTBE, C
BBITAIONIMMHCS MAaTEMAaTHYECKUMH OTKPBITHSIMU B UX aBTOPaMHU.

Y4eOHbIl Kypc anreOpbl U Hadajl MaTeMaTHYECKOTo aHaln3a O0JalacT 3HAYUTEIbHBIM
BOCIIUTATEIGHBIM TIOTEHIIMAJIOM, KOTOPBIH peau3yeTrcs Kak uepe3 Y4YeOHBId Marepual,
CHOCOOCTBYHOIIHIA (POPMUPOBAHHIO HAYYHOTO MUPOBO33PCHHUS, TAK M Yepe3 CeuPUKy yueOHOH
NESITeTbHOCTH,  TPEOYIOIIeH  CaMOCTOSATENBHOCTH, aKKypPaTHOCTH,  IPOJOJDKUTEIBHOM
KOHIICHTPAIIMY BHUMAaHUS ¥ OTBETCTBEHHOCTH 32 TOJYYCHHBIH PE3yJIbTaT.

B ocHoBe MeTOnMKM OOy4deHHs anreOpe W HadajsaM MaTeMaTHYeCKOTO aHaIHM3a JICHKHT
JESTeTbHOCTHBIA IPUHITUT O0YYCHHUS.

B crpykrype mporpammbl mo anreOpe W HadandaM aHaMW3a BBIICTSIOTCS CIIEAYIOIIHNE
COJICpKATEIHbHO-METOMUCCKUE JINHUU: «Ywucna v BEIYUCICHUSD», « DYHKIINN
U rpadukmny», « Y paBHCHHS U HEPABEHCTBay, «Havana MaTeMaTHudeckoro anamm3ay, « MHOKeCTBa
M JIOTHKa». Bce OCHOBHBIE CO/IEPIKATEIBHO-METOJMUSCKUE JIMHUK U3YYarOTCS Ha MPOTHKCHUH
JBYX JIeT 00ydeHHUs] Ha YPOBHE CpeIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO JOTIONHSIS JPYT
Apyra M TOCTCIICHHO HACHINIAsSCh HOBBIMH TEeMaMH W pa3nenaMu. JlaHHBIA y4eOHBIH Kypc
SBJISICTCSI MHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHSIET B cebe CoJepiKaHhe HECKOJIbKHX
MaTEeMaTUYCCKUX TUCIMILINH: aireOpa, TPUTOHOMETPHSI, MAaTeMaTUYCCKUU aHaIW3, TCOPHSI
MHOXXeCcTB U Apyrue. [lo Mepe Toro kak oOydaromiuecs OBJIQJCBAIOT Bce OoJiee IIMPOKUM
MaTEeMaTHYECKUM allapaToM, y HHUX IOCJIEN0BaTEIbHO (HOPMHUPYETCSI U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MAaTEMaTHUYECKyI0 MOJEIb pEAIbHOW CHUTyalluH, TPUMEHSITh 3HaHUS,
MOJTyYeHHBIE B YI4eOHOM Kypce «Airedpa U Havaja MaTeMaTHYeCKOTO aHAIM3ay, I PEIICHUS
CaMOCTOSITEIPHO CHOPMYIUPOBAHHOW MaTEeMAaTHUECKOW 3aJadud, a 3aTeM HHTEPIPETHPOBATH
TOJTyYSHHBIN pe3yJIbTar.

ConepkaTenibHO-MeTOIMYEeCKass  JUHUS — «Yucima W BBIYUCICHUS»  3aBepllaeT
(dbopMHUpOBaHUE HABBIKOB HCIIOJIH30BAaHUS JIEHCTBUTEIBHBIX YMCEN, KOTOpOe ObLIO HAyaToO Ha
ypOBHE OCHOBHOTO 0o0I1ero oopasoBanus. Ha ypoBHe cpemHero oo6imero oopa3oBaHus 0codoe
BHUMAaHHE yJenseTcss (OPMUPOBAHHUIO MPOYHBIX BBIUHCIIUTEIBHBIX HABBIKOB, BKJIFOYAIOIINX B
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ce0s UCIIOIb30BAHUE PA3IUYHBIX (DOPM 3aMKCH ACHUCTBUTEIHLHOTO YKCIIA, YMEHUE PAllMOHAIBHO
BBITIOJTHATh JICUCTBUS C HUMH, JeNaTh MNPUKUAKY, OIEHUBATH pe3ynbTaT. OOydaroniuecs
MOJIy4al0T HABBIKM MPUOJIMKEHHBIX BBIUMCICHUM, BBIMIOJHEHUS JIEUCTBUN C YHCIIaMU,
3aMMCaHHBIMU B CTAaHJAAPTHOU (popMe, UCTIOJIH30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS
YHUCJIOBBIX BBIPaKCHUH.

ConepixarenbHasi TUHUA «Y paBHEHUS K HEPABEHCTBAY» PEANM3YETCS Ha MTPOTSHKECHUH BCETO
oOydyeHus: Ha ypOBHE cpeaHero oOmiero o0pa3oBaHUs, MOCKOJIBKY B KaXKIOM pasjeie
MPOrpaMMbl MIPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOIIUX 3a1ad. OOydaromuecs OBIaJeBalOT
Pa3IUYHBIMU METOJAMH PEIICHUSI 1ENIbIX, PAllMOHATBHBIX, HPPALTUOHAIBHBIX, TTOKA3aTEeIIbHBIX,
Jorapu(PMUYECKUX U TPUTOHOMETPHUUYECKUX YPaBHEHUN, HEPABEHCTB U UX cucteM. [lomyueHHbie
YMEHHUS HCIOJIB3YIOTCS MPU HCCIAEIOBAHUU (YHKIMI C MOMOIIBIO MPOM3BOIHOM, pelIeHUU
MPUKIIAHBIX 3a7]a4 U 3a/1a4 Ha HaXOXKJEHNUE HAaNOOIBIITNX U HAUMEHBIITUX 3HAYCHUN (PyHKIIHH.
JlanHasi coaeprkaTenbHasi JIMHUS BKJIIOYAET B ce0s Takke (OpMUPOBAHUE YMEHUN BBIOJIHATH
pacuetsl 1o QopMynaMm, mTpeoOpa3oBaHMs IENBIX, PAUOHAIBHBIX, HPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAXKCHHUH, a TAaK)KE BBIPAXKEHUMN, COACPIKAIUX CTEIIEHU U JIOTaprU(MBI.
bnarogaps wu3ydenuto anreOpandyeckoro marepuana MPOUCXOIUT JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUIEHUs O0O0ydYaromuxcs, (HOPMUPYIOTCS HAaBBIKH
JNeNyKTUBHBIX  PAacCyXXACHWM, pabOTbl € CUMBOJIBHBIMH  (oOpMamMu, MpeACTaBIICHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHUJE PAaBEHCTB M HEpaBeHCTB. AnreOpa mpejjaraer
3G (deKTUBHBIE MHCTPYMEHTHI Ui PEIICHHs] MPaKTHUYEeCKHMX W eCTECTBEHHO-HAY4YHBIX 3ajad,
HATJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK sI3bIKa HAYKH.

CopepxarenbHo-meToaudeckast TuHusg «OyHKIMKU U rpaduKku» TECHO TMEperuieTaeTcs ¢
IpYyTMMHU  JIMHUSMHA ~ y4eOHOTO  Kypca, TIIOCKOJIbKY B  KAaKOM-TO CMBICIE  3a/aeT
NOCNEI0BATENILHOCTh ~ M3y4YeHUsi MaTepuana. V3yueHue CTENEeHHOHM, IOKa3aTelbHOM,
Jorapu(pMUIECKON U TPUTOHOMETPUYECKHUX (DYHKIIUA, UX CBOMCTB U TpadMKOB, UCIIOJIL30BAHUE
GyHKIMH UTs pelieHus 3a1a4 U3 Jpyrux y4eOHbIX IPEIMETOB U peabHON KU3HHU TECHO CBSI3aHO
KaK ¢ MaTeMaTHMYeCKUM aHAJIM30M, TaK U C PELICHUEM ypaBHEHUN M HepaBeHCTB. [Ipu sToMm
00bII0€ BHUMaHUE ynenseTcss GOpMUPOBAHUIO YMEHUS BBIpaXXaTh (POpMysiaMu 3aBHCHUMOCTH
MEX]Ty Pa3IM4YHbIMU BEJIMYMHAMU, UCCIIEA0BATh MOJMyUYeHHbIE (DYHKIIUU, CTPOUTH UX Tpaduku.
Marepuan cojepkaTelbHOM JTUHUU HalleJIeH Ha Pa3BUTUE YMEHUN U HABBIKOB, MMO3BOJISIOIINX
BBIPKAaTh 3aBUCUMOCTH MEXAYy BEJIMYMHAMU B pa3IMuHON (opme: aHaTUTHUECKOH,
rpaduueckoit u crnoBecHoil. Ero wusydeHwe cmocoOCTBYeT pa3BUTHIO aJITOPUTMHUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3AIlMU, UCTIOJIb30BAHUIO aHAIOTHIA.

CopepxarenbHas nuHusi «Hadana MaTeMaTHueCKOro aHaIN3ay MO3BOJSET CYIIECTBEHHO
pacHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK M MPUKIIATHBIX 33/1a4, TOCTYIHBIX 00y4Yaronumcs,
y KOTOPBIX TMOSIBIISIETCS BO3MOKHOCTh UCCIIEIOBATh M CTPOUTH Ipaduku QyHKINNA, ONIpeesTh
WX HauOONbIINE W HAUMEHBIINE 3HAYCHHUS, BBIUUCIATH IUIOMATd (GUIYp U OOBEMBI Ted,
HaxOJUTh CKOPOCTH M yCKOpeHHs mpoueccoB. CopaepxkaTeiabHas JIUHUS OTKPHIBAET HOBBIE
BO3MOKHOCTU TIOCTPOEHHUSI MaTeMaTHYEeCKUX MOJIENeil peajbHbIX CUTyalluld, HaXOXXICHUS
HaWJy4dlllero PelIeHHUs] B MPUKIAJHBIX, B TOM YKCII€ COLIMAIBHO -3KOHOMHYECKHUX, 3aJlayax.
3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOTO aHAJIM3a CIMOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
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(hopMaNnbHO-TIOTUUECKOTO U KPEaTUBHOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh
MIPOSIBJICHUS 3aKOHOB MaTE€MAaTHWKH B Hayke, TEXHUKE U HCKyccTBe. OOyuaromuecs: y3HaAIOT O
BBIJIAIOIIUXCSL PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MATEeMaTUKH KaK HAyKd, U HX
aBTOpax.

ConepxarenbHO-MeToAnYecKas TUHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM TOCBSIICHA
JJIEMEHTaM TEOPUH MHOXECTB. TeOpeTUKO-MHOXXECTBEHHbBIE TPEACTABICHUS MPOHU3BIBAIOT
BECh KypC UIKOJIBHOM MaTeMaTHMKH W TMpejaraloT HauOoJiee YHHUBEPCAIbHBIM S3BIK,
OOBETUHAIONINN BCE pa3ielibl MaTeMaTUKU W €€ MPUJIOKEHHUM, OHHM CBS3BIBAIOT pa3HbIC
MaTeMaTHYEeCKUE TUCHUIUIMHBI B enuHoe 1enoe. [loaToMy BaxkHO JaTh BO3MOXKHOCTH
oOyyJaroreMycsi TTOHUMaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK COBPEMEHHON MAaTeMaTUKH M
WCIIO0JIb30BaTh €T0 ISl BRIPAXKEHUS CBOMX MBICIICH.

B yuebHOM Kypce «AnreOpa v Hauajga MaTeMaTHUYECKOIO aHaJu3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTE€MaTUYECKOT0 MOJCIUPOBAaHUs, KOTOpPHIE MPHU3BaHbI CHOPMUPOBATH HABBIKH
MTOCTPOCHHUS MOJIETIEH peaIbHBIX CUTYAIIUM, UCCIEAOBAHUS ITUX MOJEINICH C TOMOIIIBIO afnmnapara
anreOppl ¥ MAaTEeMaTUYECKOTO aHaIW3a M WHTEPIPETAllMd TOJYYECHHBIX pe3yJbTaToB. Takue
3aJlaHus BIUIETEHBI B KKl M3 pa3JieioB MPOrpamMMbl, OCKOJIbKY BEChb MaTepuan yueOHOTro
Kypca IIMPOKO HCIOJIb3YeTCs Ui pelIeHUs MpHUKIaaHbIX 3anad. [Ipu pemeHun peasbHBIX
NPaKTUYECKUX 3a7ady oOydalluecs pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHHUE HaXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCMOIB30BATh AaHAIOTHIO, 0000IaTh U KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTh MO (QOPMUPOBAHMIO HABBIKOB pEIICHUS MPUKIATHBIX 3a/1ad
OpraHu3yeTrcss B IIpollecCe H3Y4YeHHUsl BceX TeM YydeOHoro Kypca «Anrebpa M Hadana
MaTEeMaTHUYeCKOr0 aHATN3a.

OO1ee yMCIO YacoB, PEKOMEHJIOBAHHBIX JUISI M3Y4YeHHs] ydyeOHOro Kypca «Anredpa u
Hayajia MaTeMaTU4YeCcKoro aHanusay, - 170 yacos: B 10 kmacce - 68 yacoB (2 yaca B HEJIeT0), B
11 kmacce -102 yaca (3 yaca B HezleIO).

COJEPKXAHUE OBYYEHUA

10 KJIACC
Yuciaa v BBIYMCICHUS

Panmonanbupie yncna. OOBIKHOBEHHBIE U JECSITHYHBIE APOOU, MPOILIEHTHI, OECKOHEYHBIE
nepruogudeckue  podu. ApudMerhyecKkue Omepanudd C  palMOHATBHBIMH  YHUCIIAMH,
nmpeoOpa3oBaHMs YUCIOBBIX BbIpakeHUH. [IpuMeHeHue npoOell W MPOLEHTOB MJsl pEUICHUS
MPUKJIAAHBIX 33724 U3 PA3IUYHbIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU.

JleiicTBuTENbHBIE YKCcTa. PaloHanbHble U UppalMOHAbHBIE Yncia. ApupMeTundecKkue
oTiepaIuu ¢ IeHCTBUTEIbHBIMU YnciaamMu. [IpuOmmKkeHHbIe BEIUMCICHHS, TPABUIIA OKPYTIICHUS,
MPUKUIKA U OLIEHKA PE3yIbTaTa BEIYUCICHUMN.

Cremnienb ¢ 1enbM nokasareneMm. CtangapTHas ¢opMma 3amucH JAeWCTBUTEIHLHOTO YHCIIA.
Hcnonb3oBanue moaXoasmmied ¢GopMbl 3alllUCH  JIEHCTBUTEIBHBIX YHCEN [UIsl PEIICHUs
MPAKTUYECKUX 3aJ1a4 U MPEICTABICHUS JaHHBIX.

Apudmerndecknii KOpeHb HaTypalbHOW creneHu. JleiictBusa ¢ apudMeTH4ecKuMu
KOPHSIMU HATYpPaJIbHOU CTEICHHU.
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CuHyC, KOCUHYC U TAHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOTO apTyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa U TOXK/AECTBEHHbIE TPEOOPA30BAHMUS.

[IpeoGpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaxeHHl. OCHOBHbBIE TPUTOHOMETPUYECKUE
(bopMyIIbI.

YpaBHEHHME, KOpeHb YypaBHeHHsA. HepaBeHCTBO, pelleHHME HeEpaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue 1enbix U ApoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppannoHanbHbIX YPaBHEHHUI U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MATEMATUYECKHUX 3a]ad WU 3a7a4 U3
Pa3IMYHbIX 00J1acTel HAYKH U peaibHOU KU3HU.

DOyHKUMH U TPaPUKH

OyHKUs, criocoOs! 3aaanus GyHkiuu. ['paduk pyakuu. Bzaumuo oOpaTHbie GyHKIIUH.

Ob6nacTp onpeneiaeHuss 1 MHOXecTBO 3HaueHui GyHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOSIHCTBA. YeTHBIEC U HEUETHbIE (PYHKIIUH.

CrenenHas (pyHKUMSI C HATypajdbHBIM M LI€NbIM MOKa3zareneM. Ee cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduk KOpHS N-0if CTEMEHH.

Tpuronomerpuueckas OKPY>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUYECKUX (PYHKIUI
YHICIIOBOTO apTryMEHTA.

Havana MmaTemaTnuyeckoro aHajimn3a

[TocnenoBaTenbHOCTH, crmOcOObI  3alaHus  MOCHeNoBaTeNbHOCTEl. MOHOTOHHBIE
MOCIEI0BATENLHOCTH.

Apudmerndeckass ©  reoMeTpuueckass Tmporpeccuu. beckoHeuHo — yObiBaromias
reoMerpuueckas nporpeccusi. Cymma G€CKOHEUHO YOBIBAIOIIEH reOMETPUUECKON MPOrPECCUHU.
dopmyna CIOXKHBIX MPOLEHTOB. Vcronb3oBaHue MPOrpeccuu il pPelIeHUsl pealbHbIX 3a1ad
MPUKIIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, onepani HaJ MHOKecTBaMu. J(uarpammel Diinepa-Benna. [Ipumenenue
TEOPETUKO -MHOKECTBEHHOI'0 aIlrapara JJisi OIMCaHUs pealbHbIX IIPOLIECCOB U SIBJIICHUM, IIPU
pElIeHNH 3a/1a4 U3 APYTUX YUeOHbIX nmpeameToB. Onpesenenue, Teopema, cleCTBUE,
JI0Ka3aTeNIbCTBO.

11 KUIIACC

Yuciia v BBIYUCTCHUS
Harypanbnsie u niensie yncna. [Ipu3Haku JeTMMOCTH HENBIX YUCET.
CreneHb ¢ panioHaIbHBIM TTOKa3aTesieM. CBOMCTBA CTEIICHH.
Jlorapudm uuncna. JlecaTnaHbie U HATYpaIbHbBIE JTOTapU(PMBIL.

YpaBHeHUs M HEPABEHCTBA
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[IpeobpazoBanue BhIpakeHUH, COIEpKAIIMX JIOTapUPMBI.

[IpeobpazoBanue BhIpakeHHH, COIEpKAIINX CTEIICHU C PAIlMOHAIBHBIM ITOKa3aTEIEM.

[TIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBRA.

CucreMbl JTMHEWHBIX YpaBHEHMU. PemieHune NpUKIaAHBIX 3a7a4 C MOMOLIBID CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PAIlMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a7ad H
3a]1a4 U3 pa3IMYHbIX 00NacTel HayKU U PealbHOM JKU3HH.

DOyHKIUHN U TPaQUKH

Oyukiusa.  Ilepuognueckue  QyHkiuu. IIpoMexyTKM MOHOTOHHOCTH — (YHKIUH.
MakcumyMbl 1 MUHUMYMBI GyHKUIMU. Hanbosnbliee W HavMeHblllee 3HaUY€HHE (YHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QpyHKIIMH, UX CBOMCTBA U rpaUKH.

[Toka3zatenbHas u Jorapudmuyeckas QyHKLINHU, UX CBOMCTBA U rpaduku. Mcnonb3oBanue
rpa¢ukoB GYHKIMH U1 peLICHNs] YpaBHEHUH U TMHEHHBIX cucTeM. Mcnonb3oBanue rpagukos
(GYHKIMHA JUIs UCCIIE0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT P PELICHUN
3aja4d U3 APYTrux y4eOHBIX IPEIMETOB U PEATbHOMN KU3HH.

Hauvana maTeMaTH4ecKOro aHajmu3a

HenpepoiBubie GpyHkimu. Metoa HHTEpBAIOB /Ui pelieHust HepaBeHCTB. [IpousBoanas

dbyukmuu. 'eomerpudeckuii U GU3NUECKUI CMBICIT MPOU3BOTHOM.

[IpousBonaHble 3neMeHTapHBIX (PyHKIMH. DOpMYIbl HAX0XKACHUS TPOU3BOJHON CYMMBI,
NPOU3BEICHUS U YACTHOTO (DYHKIIMHA.

[IpumeHeHune NPOU3BOAHOM K MCCIIEIOBAaHUIO (PYHKIMNA HA MOHOTOHHOCTH M SKCTPEMYMBI.
Haxosxaenne HanOobIIero 1 HAUMEHBIIETO 3HAYeHUsI (PYHKIIMHN Ha OTPE3Ke.

[IpuMeHeHre NpPOU3BOAHON I HAXOXKACHUS HAWJIY4IlEro pEeHIeHUuss B MPHUKIATHBIX
3a/1avax, JAJisi OMPEeesIeHUs CKOPOCTH Tpoliecca, 3a1aHHOT0 (GOpMYIIoN WiIH rpaduKoM.

[TepBooOpa3nas. Tabnuia mepBooOpa3HbIX.

Wurerpan, ero reomerpuyeckuii u (GU3MUECKH CMBICI. BblymcieHne HWHTErpaia 1o
dhopmyne Herorona-JIeitbnmua.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kJjacce oOydarImMiics TOIYYUT CIEAYIONINE MPEIMETHBIC
pe3yJIbTaThl:

Yuciaa v BbIYMCIEHUS:

OTNIEPUPOBATH IMOHATHUAMU: PAIMOHAJIBHOE W JICMCTBUTEIBLHOE YHMCIIO, OOBIKHOBEHHAs W
JEeCATHYHAS IPOOb, MMPOIICHTHI,

BBITIOJTHATh  apU(METHUCCKUE OIEepallid ¢ PANWOHAIBHBIMA W JACHCTBUTEILHBIMU
YHUCJIaMU;

BBITIOJIHATh TMPUOJIMKEHHbIE BBIYHMCICHHS, HCIOJb3Yysl MpaBUlia OKPYIJIEHUs, IENaTh
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IIPUKHUJIKY U OLIEHKY pe3yJIbTaTa BBIYUCICHUM;

OIEepUpPOBATHh MOHATUSIMU: CTENEHb C LIEJIbIM IOKa3aTesleM, CTaHJapTHas ¢opMa 3amucu
JEMCTBUTENBHOIO YKCia, KOPEHb HATYpaJbHOM CTENEHH, MCIO0JIb30BaTh MOIXOAIIYI0 (hopMy
3aIMCHU ACUCTBUTEIBHBIX YHCEII ISl PEIICHUS NPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS JaHHBIX;

ONEPUPOBATH MOHATUIMU: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOTO YIJIa, UCIIOJIB30BATh
3aMuch MPOU3BOJIBHOIO yTiia yepe3 00paTHbIe TPUTOHOMETPUYECKUE QYHKIUU.

YpaBHeHUsI M HEPABEHCTBA:

OTIEpUPOBATH IMOHATUIMHU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, I1ETI0¢,
parroHabHOE, HPPAIIMOHATBHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE YPaBHEHUE;

BBITIOJIHATHE ~ MPEOOpa30BaHMsl  TPUTOHOMETPUYECKUX  BBIPQOKCHHMH W peIaTh
TPUTOHOMETPUYCCKUE YPAaBHCHUS,

BBITIOJIHATH MPeoOpa30BaHUsl IMEJbIX, PAIIMOHAIBHBIX M HUPPAIIMOHATBHBIX BBIPAKCHUN H
pelIaTh OCHOBHBIC THIIBI LIEJIBIX, PAIIMOHAIBHBIX U UPPAIMOHAILHBIX YPABHCHUH U HEPABEHCTR;

MPUMEHSATh YPaBHEHHUS W HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTUYCCKUX 3a/1a4y M 3aJ1a4 U3
Pa3IMYHBIX 00J1acTel HAYKHU U pealbHOU KU3HU;

MOJICTUPOBATh pPCAIbHBIC CHUTYalldd Ha S3bIKE alreOphbl, COCTABJIATH BBIPAKCHUS,
ypaBHEHHMs, HEPAaBEHCTBA [0 YCIOBUIO 3a/1ayd, MCCIENOBaTh MOCTPOCHHBIE MOJETU C
MCIOJIb30BAaHHUEM arlrapaTa ajreOphl.

DOyHKUMH U TPAPUKH:

OTIepUPOBATH MOHATUAMU: (PYHKIIHS, CIOCOOBI 3aJaHusl PYHKIIMH, 001aCTh ONPECICHUS U
MHOKECTBO 3HaUCHUM PyHKIIUU, TpaduK QyHKIIUHA, B3aUMHO 0OpaTHBIC (DYHKITUY;

ONEepUPOBATh TMOHATUSMU: YETHOCTh U HEUYETHOCTh (DYHKIMH, HYJIU (QYyHKIHH,
IPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

UCIOJIb30BaTh rpapuKku GYHKUUN U1 pelIeHUs YpaBHEHU;

CTPOUTH U uUWTaTh TpaduKu JUHEHHOW (PyHKIMH, KBaJAPATUYHON (YHKIIUU, CTETICHHON
(GYHKIIMU C TIENIBIM TIOKa3aTeNeM;

UCIIONIb30BaTh rpaduku (PyHKIMIA ISl MCCIIEAOBAHUS MPOIIECCOB M 3aBUCUMOCTEH MpHU
pEeIeHUH 3aJa4 U3 APYTUX Y4eOHBIX MPEIMETOB M peajbHOM KM3HU, BBIPAXKATh (opMylaMu
3aBUCHUMOCTU MEX1y BEIUYUHAMHU.

Hayvajia MmaTeMaTH4eCcKOro aHaju3a:

OTEpUPOBATHh TOHATHUSAMU: IOCIEI0BATEIHHOCTh, apudMeTUYecKass U TeOMETpUYecKas
MIPOTPECCUU;

OTIEpUPOBATH MOHATUSIMU: OECKOHEUHO YOBIBAIOIIAs T€OMETPUUYECKAs TPOTPECCUS, CyMMa
0eCKOHEYHO yOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCHH; 3aaBaTh MOCIEI0BATEIILHOCTH
Pa3IMYHBIMHU CIIOCOOAMM;

HCIIOJIb30BATh CBOMCTBA IIOCIIEIOBATEIBHOCTEH U MPOTPECCUM JUISI PEIIEHUS PEATbHBIX
3a/1a4 MPUKJIIATHOTO XapaKTepa.

MHoKecTBa M JIOTHKA:

OINEpUPOBATH MTOHATUSIMHU: MHOKECTBO, OTIEPALIMU HAJ MHOKECTBAMM; UCTIOJIb30BATh
TEOPETHUKO-MHOKECTBEHHBIN amnIapar /s ONUCAHUS PEAIbHBIX IPOLIECCOB U SBJIEHUMN, U
pElIeHUN 3a/1a4 U3 JIPYTUuX yu4eOHBIX MPEIMETOB;
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OMCpUPOBATH NOHATHAMU: OMPCACICHUC, TCOPEMA, CIICACTBHUC, TOKA3aTCILCTBO.

K xonmy oOyuenuss B 11 kJjacce oOydaroIIMiCs MOJYYUT CIEAYIOIIME IpPEIMETHBIE
pE3yJbTATHI:

Yucaa 1 BLIYUCIEHHUS:

ONEPUPOBATH MOHATUIMU: HATYPAIBHOE, LIEJI0€ YHCIIO, UCTI0JIH30BaTh MPU3HAKU
JETUMOCTH LEBIX YUCEII, PA3JIOKEHUE YUCIIA HA MPOCThIC MHOKHUTEIM ISl PEIIEHUS 3a/1a4;
ONEPUPOBATH MOHATHUEM: CTENEHD C PALIMOHAIBHBIM MTOKA3aTEJIEM; ONIEPUPOBATH MTOHATUSIMH:

jorapudM yucia, AECITUIHBIC U HATYpaIbHbIC
Jorapu(MBbL.

YpaBHeHHS M HEPABEHCTBA:

NPUMEHATh CBOMCTBAa CTENEHM JUId MpeoOpa3oBaHUsl BBIPAXKEHUH, ONEpUPOBATH
NOHATUSAMM: TI0OKAa3aTEIbHOE YypPaBHEHUE W HEPAaBEHCTBO, peEIIaThb OCHOBHBIE  THIIBI
II0Ka3aTeJIbHbIX YPABHEHUU U HEPABEHCTB;

BBINOJIHATE PeoOpa3oBaHMs BBIPAXKEHUHN, COAEpXKAIIMX JIOrapu(Mbl, ONEPUPOBATH
MNOHATUSAMU: JIOTApU(PMHUUECKOE YpAaBHEHUE M HEPABEHCTBO, pEIIaTh OCHOBHBIE THIIBI
Jorapu(pMUYECKUX YpaBHEHUH U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB; OIIEPUPOBATH
MOHATUSAMU: CUCTEMA JIMHEUHBIX YPABHEHUN U €€ PEIICHUE, UCTI0JIB30BATh CUCTEMY JIMHENHBIX
YPAaBHEHUH U1 PELLICHUS IIPAKTUYECKUX 3a1a4;

HAXOJUTh PEIICHUS NPOCTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHCHUN U
HEPaBEHCTB;

MOJEJIUPOBaTh pealbHble CUTYallud Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKEHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a1a4H, UCCICA0BATh IIOCTPOECHHBIE MOJIEIH C
UCIIOJIb30BAHUEM ammapara ajareopsl.

DOyHKUMH U TPaPUKH:

OMEepUPOBATHh TMOHATHAMH: TMepuoandeckass QyHKIUSA, MPOMEXKYTKH MOHOTOHHOCTH
(GyHKIMU, TOUYKH SKCTpeMyMa (YHKIIMU, HauOOJbIllee U HaWMEHbIIee 3HaUYeHUsl (PYHKIMU Ha
IPOMEXYTKE, UCIIOIb30BATh UX JUIS UCCIEAOBAHUS (PYHKIINH, 3a1aHHOM TpadruKoM;

ONEepUPOBATH MOHITHUIMU: rpaduku moka3aTenbHOU, JorapumMuaeckon
U TPUTOHOMETpUYECKMX (yHKIMIA, W300pakaTb HX Ha KOOPAMHATHOM TUIOCKOCTH U
WCIIOJIb30BaTh AJI PEUICHUS YPABHEHUN U HEPABEHCTB;

M300pakaTh Ha KOOPIWHATHOM TUIOCKOCTH TpaduKH JIMHEWHBIX YpaBHEHUH U
HCIIOJIB30BATh UX JJISI PEIIEHUs CUCTEMBI JIMHEWMHBIX YPABHEHU;

UCIOJIb30BaTh rpaduku (QYHKUUNA IS WCCIEAOBAHUS IPOIIECCOB W 3aBHCHUMOCTEH U3
JIPYTUX YUYEOHBIX TUCIUTIINH.

Hayvajia MmaTeMaTH4eCKOro aHaju3a:

OTIEpUPOBATH MOHATHIIMU: HETIPEPhIBHAS (QYHKITHUS, TPOU3BOIHAS (DYHKIIUHU, UCIIONIH30BATh
TeOMETPUYECKHUI 1 (PU3UIECKUIT CMBICI MPOU3BOTHOMN ISl pEIICHHUS 3a/a4;

HAXOJUTh TMPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIWN, BBIYUCIATH MPOU3BOJHBIC CYMMBI,
MPOU3BEACHHUSI, YACTHOTO (PYHKIIHIA;
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HCIIOJIb30BaTh IMPOU3BOAHYIO JUIsl HCCIEAOBaHMS (YHKIUMM HA MOHOTOHHOCTh H
9KCTPEMYMBI, IPUMEHATH PE3YJIbTATHI UCCIEOBAHUS K TOCTPOEHUIO I'pa(UKOB;

MCII0JIb30BaTh MPOU3BOJHYIO JJISl HAXOXKACHHS HAWIYYILIEro PEelIeHHs] B NPUKIIAHbIX, B
TOM YHCJIE€ COLUAIBHO -3 KOHOMHYECKHUX, 3a7a4ax;

ONEpUpPOBATHh TMOHATUSAMU: NEPBOOOpa3HAsi U WMHTErpajl, MOHUMATh T'€OMETPUYECKUNA U
(du3nueckuil CMbICII HHTErpaa;

HaXOJUTh NMEPBOOOPA3HbIE ANEMEHTAPHBIX (PYHKIMM, BBIUUCIATH HHTErpal Mo Gopmyie
Hrrorona-JleliOnumna;

pelaTh NPUKIAIHbIE 3aJa4l, B TOM YUCJE COLMAIBHO -3KOHOMHYECKOIO U (PU3UUECKOTO
Xapakrepa, CpeJICTBaMU MaTEMaTHYECKOT0 aHAJN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

HaumenoBanue paznena (temsr) [KosmmaecTBo
Kypca qacoB

OcHOBHOE cofepKaHne

OCHOBHBIC BHIBI JICATEITHHOCTH
oOy4Jaronuxcs

MHOX€ECTBA pallMOHAJIBHBIX U 14
NeCTBUTENBHBIX YHCEN.
PaniroHanbHble YpaBHEHUS U
HEpaBEHCTBA

MHoxecTBO, onepauuu

HaJl MHOKeCTBaMu. JluarpaMmmsbl
Ditnepa-Benna.

Pannonanbubie uncna. OObIKHOBEHHBIE U
JECSITUYHbIE IPOOU, TTPOLIEHTHI,
OeCKOHEUYHbIE MEPUOUYECKUE TPOOH.
ApudmeTndeckue oneparuu c
palrOHAIbHBIMU YHCIIAMH,
peoOpa30BaHUSI UUCIOBBIX BBIPAKECHHIA.
[Tpumenenue npoOeit U MPOIEHTOB s
peuieHus NPUKIAIHbIX 3a7a4 U3
pa3JMYHBIX OTPACJIEH 3HAHUN U PeaIbHOMN
YKU3HH.

JleCTBUTENBHBIC YHCIIA.

PaunonanbHble U HppalMoOHAIbHBIEC YUCIIA.
ApudmMeTndyecKue oneparuu c
JICACTBUTEIIbHBIMU YHCIIAMH.
[TpubnuxeHHbIC BEIYUCICHUS, TIPABUIIA
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BIYUCICHUMN.

Hcnosb30BaTh TEOPETUKO-
MHOYECTBEHHBIH aImnapar AJs ONUCaHUs
XOJla peleHus
MaTeMaTUYEeCKHX 3a/a4, a TAKXKE pealbHbIX
IPOLIECCOB U SIBJICHUH, U PELICHUH 3a/1a4
U3 APYTUX y4eOHBIX MIPEIMETOB.
OnepnpoBaTb NOHATHAMU:
palMoOHAIBHOE YUCIIO, IEHCTBUTEIBHOE
4HCII0, OOBIKHOBEHHAs! IpO0b, NecsTUYHAS
JIpoOb, IPOLEHTHI. BBINOIHATH
apudmMeTnyecKkue ornepamnmu ¢
palMOHAIBHBIMU U AEHCTBUTEIbHBIMU
qucIaMu; MPUOIMKEHHbIE BEIUUCIICHUS,
UCMOJIb3Ysl IPaBUIIa OKPYTIICHHUS.
Jenath NPUKHIKY U OLEHKY pe3yibTara
BBIYMCIICHH.
OnepupoBaTh NOHATHAMM:

TOKJIECTBO, YPaBHEHUE, HEPABEHCTBO;
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ToxiecTBa ¥ TOKJIECCTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HEpaBEeHCTBA. MeTo/1 UHTEPBAJIOB.
Pemienue nenbix u ApoOHO- parmoOHAIBHBIX
YPaBHEHUN U HEPABCHCTB

L[EJIO€ U PAHOHAIBHOE YPABHEHHUE,
HEPAaBEHCTBO.

BoInoJHATH Npeodpa3oBaHus LETbIX U
palMOHANTBHBIX BBIPAKEHUM.

PemiaTh OCHOBHBIC THUIIBI LIEJIBIX
MPpalMOHAJIBHBIX YPABHEHUN U
HEpPABEHCTB.

IIpuMeHSATH palMoOHaIbHbIE YPABHEHHUS U
HEpPaBEHCTBA

JUISL pEICHUS] MaTeMaTUYECKUX 3a/1a4 U
3a/1a4y U3 pa3IMuHbIX 00JacTel HAYKU U
peabHOU )KU3HU

Oyukiun u rpaduxu. CTeneHs ¢
[IEJIBIM TIOKa3aTeIeM

@DyHKIMSA, CcrnocoObl 3amaHust  (QYHKIUU.
B3anmao oOpataele  Qyskiuu. ['paduk
byHKIHH.
Ob6nacTp onpeaeseHus U MHOXKECTBO
3HaueHui GpyHkumn. Hymu QyHkiun.
IIpomexyTKM 3HAKOMOCTOSIHCTBA. YeTHbIE
U HEYeTHbIE PYHKIUU.
CrerieHb ¢ 1eIbIM MTOKa3aTeseM.
CrangaptHas popma 3anucu
JIEUCTBUTEILHOTO YHCIIA.
Hcnonb3oBanue noaxopsiei Gopmbl
3aIlUCH JCUCTBUTEIBHBIX YUCEN TSI
pelIeHHs MPAaKTUYECKUX 3aa4
U TIPEJICTaBJICHUS JIaHHBIX.

OnepupoBaTh NOHATHAMM:
byHKIMS, CIOCOOBI 3a1aHus (DYHKITUH,
B3aUMHO 0OpaTHbIe (QYyHKIIMH, 001aCTh
OTpe/ieNIeHUs] U MHO>KECTBO 3HAUYCHUHN
byHkmn, rpaduk GyHKIMHA; Y9€THOCTD U
HEYETHOCTh (DYHKIUHU, HYTU QYHKIIUH,
IPOMEXKYTKH

3HAKOIIOCTOSIHCTBA.

BbInoJHATH Npeodpa3oBaHus
CTETNEHEH C MEeNbIM IMOKa3aTelIeM.
Hcnonb3oBath cTanmapTHyto Gopmy
3aIUCH IEUCTBUTEIBHOTO

YHCIIa.
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CrenenHas QpyHKIMS ¢ HaTypaJbHBIM U
LeNIBIM TI0Ka3aTeneM. Ee cBolicTBa n

rpadux

®opMyJIMPOBaTh U WILTKOCTPUPOBATH
rpauYecKu CBOMCTBA CTETICHHOM
¢yukuuu. Beipaxkats popmysiamMmu
3aBUCUMOCTH MEXKIY BETUUMHAMH.
Hcnoab3oBarh HU(pPOBbIE pecypchl s
nocTpoeHus rpadukoB QyHKIUU U
W3Y4YEHUsl UX CBOWCTB

ApudMeTHIECKUN KOpEeHb N-0i
CTEIICHU.

HppainmoHaibHble YpaBHEHUS U
HEpPaBEHCTBA

18

ApudmeTnieckuii KOpeHb HaTypaIbHOM
creneHu. JlefcTBus ¢ apu@MeTHUECKUMU
KOpHSIMU N-ou

CTEICHH.

Peuienne nppanroHaibHbIX YPaBHEHUN U
HEPaBEHCTB.

CaoiicTBa u rpaduk KOpHS N-oi

CTEIECHU

®opMyJIMPOBATh, 3ANIMCHIBATH B
CUMBOJINYeCcKou ¢opme u
WIIIOCTPUPOBATh NPUMEPaMHU
CBOMCTBA KOPHS N-01 CTEIIEHMU.
BbInoJHATH peoOpa3oBaHus
UPPALMOHAIIBHBIX BBIPAKEHU.

PemiaTh OCHOBHBIE THUIIBI HPPALIMOHAIBHBIX
YpPaBHEHUI 1 HEPABEHCTB.

IIpuMeHATH ISl pelieHus] Pa3JIHYHbIX
3aa4 uppanroHaJIbHbIC

YpaBHEHHUS 1 HEPABEHCTBA.

Ctpoutb, yuTaTh rpaduk KOpHs N-0i
CTEIIECHMU.

Hcnoab3oBats undposbie pecypesl
JUISL IOCTPOEHUS TpapuKOB PYHKIUN U

W3YUYCHUS UX CBOMCTB
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Tpuronomerpuueckue
YpaBHEHHUS

DopMyIbl TPUTOHOMETPHH.

22

Cunyc, KOCUHYC M TAHT€HC YUCIIOBOTO
apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApKTaHTeHC YMCIIOBOTO apTyMEHTAa.
Tpuronomerpuyeckas OKpyKHOCTb,
OTIpe/ielICHNEe TPUTOHOMETPHUECKUX
(GyHKIIUH 4MCITIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUI.
Penienne TpUroHOMEeTpHUYECKUX YpaBHEHUI

OnepupoBaTh NOHATHAMM: CUHYC,
KOCHHYC U TaHT'€HC ITPOU3BOJIBHOIO
yria.

Hcnosb3oBaTh 3an1UCH
MPOU3BOJILHOTO yIJIa yepe3 oOpaTHbIE
TPUTOHOMETPUYECKUE QYHKIUU.
BeinonHATs npeodpasoBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Pemiath OCHOBHBIE THUIIBI
TPUTOHOMETPUYECKUX YPABHEHUIN

[locrienoBaTenbHOCTH U
porpeccuu

[TocnemoBaTenbHOCTH, CLIOCOOBI 3aTaHHSI
nocjenoBarenbHOoCTe. MOHOTOHHBIE
TI0CJICIOBATEIILHOCTH. ApUpMETHYECKAs U
reoMeTpuiecKas rnmporpeccun. beckoHeuHo
yOBIBaroIas reoOMeTpUIecKast IPOrpeccusl.
CyMmMma 6ecKkOHEUHO YOBIBarOIIEH
TC€OMETPUIECKOHN TIPOTPECCUH.

dopmya CI0XKHBIX MPOICHTOB.
Hcnonb3oBaHue Nporpeccuu sl perieHus
peaNbHBIX 3a/1a4

MPUKIIATHOTO XapaKkTepa

OnepupoBaTb NOHATHSAMM:
MOCIIEZIOBATENLHOCTD, apupMeTudecKas u
reoMeTpHUecKast Mporpeccuu; 6eCKOHEYHO
yObIBaroIasi reoMeTpruueckasi mporpeccus,
cymMMa OECKOHEUYHO yOBIBAIOIICH
r€OMETPUUYECKOU MPOTPECCHH.

3agaBaTh NoCI€I0BaTEILHOCTH
pa3IMYHBIMHU CIIOCOOAMH.

IIpumensaTs Gopmyy CI0KHBIX
NMPOLEHTOB /IJISl PellleHus 3a7a4 U3
peanbHOI MPAKTUKH (C UCTIOJIb30BAHUEM
KaJibKyJaTopa). Mcnonb30BaTh CBOiCTBA
MIOCJIE0BATEIILHOCTEN U IIPOTPECCUI
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JUTSL PELICHHSI pEaJIbHBIX 3a7a4
NPUKIIAIHOTO XapaKTepa

[loBTOpEHuE, 00001IEHNE, 3 OcHOBHBIE MOHATHUS Kypca anreOpbl IIpuMeHATH OCHOBHBIE ITOHATHS Kypca
CUCTEMaTU3alus 3HAHAN Y Ha4aJl MaTEMaTUYECKOr0 aHaIn3a anreOpbl U HaYaJl MATEMAaTUYECKOTO
10 xnacca, 0000IIEHNE U CUCTEMATU3ALMs | aHAIM3a Ul PEeleHUs 3a1a4 U3 peabHOM
3HAHUHN YKU3HU U IPYTUX MIKOJIBHBIX TUCHUILINH
OBIIEE KOJIMYECTBO 68
YACOB IIO I[TPOTPAMME
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11 KVIACC

OcHOBHOE conepKaHue

HaumenoBanue paznena (temsl) [KonudecTBo OcHOBHBIE BHUJIBI ACSITEIHLHOCTH
Kypca JacoB o0yyaromuxcs
CreneHb ¢ paOHAIbHBIM 12 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTEJIEM.
[MOKa3aTeseM. CgoiictBa crenenu. [Ipeobpa3oBanue D OpPMYIHPOBATD, 3AMHCHIBATD B
[TokazaTenpHas QyHKIHS. BBIPQKCHHIA, COACPIKAIINXK PALMOHATBHBIC | (om0 dopme u
[TokazaTenbHbIC YpaBHEHUS U crernienu. [lokazarenbHble ypaBHEHUS U WJLTIOCTPHPOBATH NPUMEPAMHU
HEPABEHCTBA HEPaBEHCTRBA. CBOMCTBA CTCIICHIL
[TokazaTenpHas QyHKIUS, €€ CBOWCTBA U TIpHMeHSITH CBOCTBA CTCICHH /st
rpagux peoOpa30BaHMsI BBIPAKECHHI.
®opmMyIMPOBaTh U HIIOCTPUPOBATH
rpapuyeckm CBOKMCTBA MTOKA3aTEIbHOU
¢byHkiuu. Pematb OCHOBHBIE THITbI
MOKa3aTeNbHbIX YPABHEHNUI U HEPABEHCTB.
HUcnoab3oBath HU(PpPOBBIE pecypchl
VIS TIOCTPOEHUs TpauKoB PYHKIUHN U
M3Y4YEHUs UX CBOWCTB
12

Jlorapudmudeckast GyHKITHS.
Jlorapudmudeckre ypaBHEHUS U
HEPaBCHCTBA

Jlorapudm uucna.

JlecaTUYHbBIE ¥ HATypaJIbHBIC JIOTapU(MBI.
[IpeoOpazoBanue BEIpaKCHUH,
CoJIepIKauX JIOrapuMBbl.
Jlorapudmudeckrue ypaBHEHUS U
HEPaBCHCTBA.

DopMyJIMPOBATH, 3ANIUCHIBATH B
CHUMBOJINYECKOH (popme U
WIIOCTPUPOBATH NPUMEpPaAMu

cBolicTBa jorapudma.

BbInosHATH peo0pa3oBaHus BEIPAKEHUH,
coJiepKamux Jorapu@Mal.
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Jlorapudmuueckas QpyHKIus, ee CBOMCTBA
U rpauk

®opMyJIMpPOBaTh U WLIIOCTPUPOBATH
rpapuyeckun

CBOMCTBA Jorapupmuueckoi QyHKIUU.
Pemiatbe OCHOBHBIE THIIBI
Jorapu(MUUECKUX YpaBHEHHUH U
HEPABEHCTB.

Hcnoab3oBarh HMppoBbIE pecypehbl
JUISL IOCTPOEHUs rpaduKoB GyHKIUN U
U3YYEHUS UX CBOMCTB.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHUSA

MaTeMaTUuKN
TpI/IFOHOMeTpI/IquKI/Ie TpI/IFOHOMeTpI/IIIeCKI/Ie q)YHKHI/H/I, ux OHepl/IpOBaTb
(bYHKHI/H/I n ux Fpa(i)I/IKI/I. CBOIICTBA U Fpa(bI/IKI/I. MOHATHUEM IICPHUOANICCKAA (b}IHKI_H/I}I
TpI/IFOHOMeTqueCKHe HpI/IMepr TPUTOHOMETPHUUCCKUX CTpOHTb, AHAJIN3UPOBATD,
HCPAaBCHCTBA HCPABCHCTB CpPaBHUBATDH Fpa(bI/IKI/I

TPUTOHOMETPUYECKUX (PYHKIIHIA.
DopMyJIHPOBATH U WLIIOCTPHPOBATH
rpapuyecku

CBOMCTBA TPUTOHOMETPUUECKHUX (DYHKIIUH.

Pemars npocreimue
TPUTOHOMETPUYECKHE

HEPaBEHCTBA.

Hcnoas3oBats rpaguku

JUTSL pEILICHHS] TPUTOHOMETPUUECKUX
HEPaBEHCTB.
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Hcnoab3oBaTh nupposbie pecypebl
JUISL IOCTPOEHUs rpapukoB GyHKIUN U
W3Y4YEHUsl UX CBOWCTB

[IponsBoaHas. [Ipumenenue
[TPOU3BOHOM

24

HenpepoiBubie pynkiuu. Meron
WHTEPBAJIOB ISl PEILICHUS] HEPABEHCTB.
[TpousBonHas GyHKIUU.

I" eomerpuueckuii 1 GU3NUECKHUI CMBICIT
IIPOU3BOAHOM.

[IpousBoaHbIe 3IEMEHTAPHBIX (PYHKIIHIA.
[Ipon3BoiHass CyMMBI, IPOU3BEAEHUS,
yacTHOTO (yHKIMi. [Ipumenenue
MIPOU3BOIHOM K MCCIIEJOBAHUIO QYHKITUH
Ha MOHOTOHHOCTb U 9KCTPEMYMBL.
Haxoxxnenue HanOounpiiero u
HaUMEHBIIET0 3HaYeHUs PYHKIIUN Ha
OTpE3KE.

[IpumMeneHnne npou3BOAHOMN s
HAXOKJICHUS HAWIYYIIETO

peluieHus B IpUKIaJIHbIX 3a]a4ax,

JUTsL OTIpENIETIEHUsI CKOPOCTH IIpolLiecca,
3alaHHOTO (POPMYIION WK rpaPuKOM

OnepupoBaTh NOHATUAMMU:
HernpepbiBHAsT (QYHKITUS; TPOU3BOIHAS
byHKIUY.
HNcnosb30BaTh TEOMETPUYECKUNA U
(bU3UYECKUN CMBICI TPOU3BOIHOM JIJIst
peuieHus 3aaau.
HaxonuTh 1POU3BOJHBIE  3JIEMEHTAPHBIX
GbyHKIUH, BBIYUCASATH TPOU3BOHBIC
CYMMBI, IPOU3BEICHHUS, YACTHOTO (DYHKIIHIA.
Hcnosb30BaTh NPOU3BOIHYIO IS
uccienoBaHusl GyHKIMKA HA MOHOTOHHOCTb
U DKCTPEMYMBI,
NPUMEHATH Pe3yJbTAThI
HCCJIEJOBAHUS K TIOCTPOCHUIO TPAPUKOB.
IIpuMeHATH TPOU3BOAHYIO JUIS
HAXOXKJICHUS HAWIYYIIETO
pelieHus B MPUKIAIHBIX, B TOM YHCIIE
COLMAIBHO-DKOHOMUYECKHUX, 3a7a4ax.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS
MaTeMaTHYECKOI0 aHaIu3a
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VHTErpan u ero npuMeHeHus

[lepBooOpasnas. Tabnuua nepBooOpa3HbIX.
Wurerpan, reomeTpuyeckuii U pU3NUECKUMA
CMBICT UHTeTpana. Beraucnenue unterpana
no gopmyne Hrerorona-Jlelionuma

OnepupoBaTh NOHATHAMU:
nepBooOpasHasi, UHTErpal.

Haxoauth nepBooOpasHbIe AIeMEHTAPHBIX
GYHKIUH; BBIYHCJIATH UHTETPAIT MO
¢popmyJae Hrerorona-Jleitouua.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHUS
MaTeMaTHYEeCKOTO aHaTn3a

CucreMbl ypaBHEHU N

12

CucrtemMbl TMHEMHBIX YpaBHEHUM. Penienune
NPUKJIAIHBIX 33/1a4 C TOMOIIBIO CUCTEMBbI
JIMHEWHBIX YPABHEHUM.

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHATIbHBIX, UPPALMOHAIbHBIX,
MOKa3aTelbHBIX, JIOTapUPMUIECKUX
ypaBHEHUN U HEpaBeHCTB. Mcnonb30BaHue
rpaduKkoB QYHKIUH JIJIS PEIICHUS
ypaBHEeHUHU U cucteM. [Ipumenenue
YPaBHEHHU, CUCTEM U HEPABEHCTB K
pEeLICHUIO

MaTeMaTUYECKUX 3a4a4 U 3a/1a4d U3
Pa3TUYHBIX 00JIaCTEl HAYKH U pealbHOU
KU3HU

OnepupoBaTh NOHATUAMU: CUCTEMA
JIMHEVHBIX YPABHEHUN U €€ PEIICHUE.
Hcnoab3oBaTh cCUCTEMY JIMHENHBIX
YPaBHEHUM JIJIS1 PEIICHUS TPAKTUUECKUX
3a/1ay.

Haxoauth pemeHusi IpOCTEUIINX CUCTEM
Y COBOKYITHOCTEN palMOHaIbHBIX
YPaBHEHUI 1 HEPABEHCTB.
HUcnoab3oBaTh rpadku QyHKIIHHN 715
pelieHus ypaBHeHnii. MoaeJnpoBaTh
peanbHbIe CUTYAIlUH Ha SI3BIKE anreOpsl,
COCTaBJISATh BBIPAXKEHUS, YPAaBHECHHUS,
HEpPaBEHCTBA

Y CHUCTEMBI 110 YCJIIOBHUIO 3aJ1a4u,
HCCJIeI0BATH MOCTPOCHHbIE

MO/eJIM C UCIIOJIb30BAaHUEM armnapara
anreopbl
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HartypanbHble 1 nienble gucia

HarypanbHbie u nensle yncia B 3aga4ax us3
peanbHOM ku3HU. [Ipu3Haku nenumocTu
LEJIBIX YUCEI

OnepupoBaTh NOHATHAMM:
HaTypaJIbHOE YHCIIO0, LIEJIOE YUCIIO.
Hcnonb3oBaTh MpU3HAKU JEITUMOCTH
LEJIBIX YHCEII, PA3JI0KEHUE YNCIIa

Ha IPOCThIE MHOXKUTEINH AJIsl PEeIICHUs
3a1a4

[ToBTOpEeHue, 06001ICHHE,
cucTeMaTu3alus 3HaHUI

18

OcCHOBHBIC TTOHATHUS Kypca anreOpsl U
HayvaJl MaTEMaTHYECKOI0 aHAJIN3a,
0000IIIEHNE U CUCTEMATHA3ALMS 3HAHUI

Pemrath npukijaaubie 3a1a4u

U3 pa3IMyYHbIX 00J1acTel HAYKH U peaibHOU
’KU3HU C TIOMOLIBI0 OCHOBHBIX TIOHITUI
Kypca anreopsl

Y HayaJl MaTeMaTUYeCKOro aHaJIu3a.
Bb10upaTh onTUMaNbHbIE CIOCOOBI
BBIYMCIICHUM.

Hcnosb30BaTh AJ1M1 pelieHUs 3a/1a4
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBbI
ypaBHEHUM, CBOMCTBA (YHKIMHN U TpaduKOB

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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PABOYASA NTPOI'PAMMA YYEBHOTI' O KYPCA «'EOMETPUS»

MHOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh ydeOHOTO Kypca T€OMETpUHM Ha YpPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
00yCITOBJICHA MPAKTHYECKON 3HAYMMOCTHIO METANPEJAMETHBIX W TPEIMETHBIX PE3yJbTaTOB
00ydYeHHUs TECOMETPUHU B HAIPABJICHUM JIMYHOCTHOTO PAa3BUTHS OOyJarommxcs, (GOpMHPOBAHUS
(GYHKIIMOHAIBHONH MaTEeMaTHYEeCKOW T'PAMOTHOCTH, HM3YUYCHUsS JPYTHX YYCOHBIX JIMCIMILIVH.
PazButne y oOydaromuxcsi NMpaBUJIBHBIX TPEICTABICHUN O CYIIHOCTH W TMPOWCXOXKICHUU
T€OMETPUYECKHUX aOCTpaKIUid, COOTHOIIEHUH PEATHBHOTO M UACATLHOTO, XapaKTepe OTPasKCHHUS
MaTeMaTH4YE€CKOM HAYKOU SIBJICHUU U IPOLIECCOB  PEAIBLHOrO MHDA, MECTE
TCOMETPUH
B CHCTEME HayK M POJIU MaTEMaTHYECKOT0 MOJICIIMPOBAHKS B HAYYHOM MO3HAHUH U B TIPAKTUKE
CrocoOCTBYeT (HDOPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS OOYYAIOIIMXCS, a TaKXKE KadeCTB
MBIIIJICHUS, HCOOXOAMMBIX JIJISl QIalTAllid B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OMHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHUsl, TaK KaK 00eCrevYrBaeT BO3MOXKHOCTh M3YUYCHHsI KaK TUCIMILIUH €CTECTBEHHO-
HAy4YHOH HANpaBJICHHOCTH, TaK K TYMaHUTAPHOM.

Jlormueckoe MBIIUICHHE, GOPMHUPYEMOE TPU H3YyYEHUH OOYYAIOIUMHUCS TOHSATHIHBIX
OCHOB TE€OMETPUU U TOCTPOCHUU IEMOYKU JIOTUYECKUX YTBEPXKICHUH B XONE pEIICHUS
TCOMETPUYECKHX 3aJla4, YMEHHE BBIIIBUTaTh M OINPOBEPraTh THUIOTE3bl HETMOCPEICTBEHHO
UCTIONB3YIOTCS MPH PEIICHUH 3a/lad €CTeCTBEHHO -HAayYHOTO IMKJA, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHHe OpHEHTUPOBATHLCS B TIPOCTPAHCTBE HTPACT CYMIECTBEHHYIO POJTb BO BCEX 00JIACTSIX
NeSITeTbHOCTH YeoBeka. OpueHTaIHsI YeJIOBEeKa BO BPEMEHH U TPOCTPAHCTBE - HEOOXOIUMOE
YCIIOBHE €T0 COIUAIBHOTO OBITHS, (hopMa OTPasKEHHS OKPYKAIOIIETO MUPA, YCIIOBUE YCIICIITHOTO
NO3HAHUS W aKTUBHOIO  TNpeoOpa3oBaHUs  JICHCTBUTEIHHOCTH. OmnepupoBaHue
IPOCTPAaHCTBECHHBIMH 00pa3amMu 00BEINHSACT pa3HbIC BUIBI YICOHOW U TPYJOBOH NI TEILHOCTH,
SBIIIETCS. OJHUM W3 TPOPECCHOHAIBLHO BAXHBIX KayecTB, IOITOMY akTyajbHa 3ajada
dbopMupoBaHus y OOyYarolIMXcs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTHU
0o0pa3HOr0 MBIIUICHUS - CYHIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKOU
JeSITEIIBHOCTU TI0 MHOTHM HAIPaBJICHUSIM.

[enb ocBOEHUS MPOTrpaMMBbI y4eOHOTO Kypca «['eomeTpusi» Ha 6a30BOM YpOBHE O0YUYCHHS
- 00meoOpa3oBaTeIbHOE M OOIIEKYIBTYPHOE pPa3BUTHE OOyYaroONIUXCs 4yepe3 oOecleueHHe
BO3MOXXHOCTH MIPHUOOPETEHUS U UCIIOJIB30BAHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHUU U
NeUCTBUH, crielu(UIHBIX TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUST 00pa30BaHMs IO
CHEIUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM HUCIIOJIb30BAHUEM T'€OMETPHUHU.

[TpuopuTeTHBIMU 33/1Ta4aMH OCBOEHUS yaeOHOTO Kypca «I eomeTpun» Ha 6a30BOM ypOBHE
B 10-11 xnaccax siBISIOTCS:

(dbopMupoBaHUE TPECTABICHHS O TEOMETPUH KaK YaCTH MUPOBOI KyJIbTYPhl M OCO3HAHUE
€€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;
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(dbopMupoBaHUE MPEACTABICHHUS O MHOTOIPAaHHUKAX U TeJlaX BPALEHUS KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJIENSIX, [O3BOJSIOIIMX ONUChIBATH W M3y4yaTh pa3HbIE SIBJICHUS
OKpY’KaroIllero MUpa;

(dbopMUpoBaHME YMEHHUsl pPAaclO3HaBaThb Ha YEPTEXKAX, MOJENIAX M B PEAIbHOM MHpE
MHOTOTPaHHUKHU U Te€Ja BPALLECHUS;

OBJIAJIECHUE METOJlaMU  pEIleHHs 33Jad Ha IOCTPOCHHUS Ha  HM300pAKEHUAX
MPOCTPAHCTBEHHBIX (UTYP;

(dbopMUpoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATHUAMH O MHOTOTPaHHHUKAX U Teax
BpAIlEHHs] U1 UX OCHOBHBIMU CBOMCTBaMU;

OBJIaJIEHUE aJTOPUTMAMM DEILIECHUS OCHOBHBIX THUIIOB 3a/ay, (HOpMHpPOBAHUE YMEHUS
MIPOBOJUTH HECIIOKHbBIE JOKA3aTENbHbIE PACCYKACHHUS B XOJE PEUICHUS CTEPEOMETPUUYECKHX
3aJla4 U 3a/1a4 C MPaKTHUYECKUM COACpKaHUEM;

pa3BUTHE  MHTEJUIEKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH  oOyuaromuxcs,
M03HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATENbCKIUX YMEHUI, KpUTUYHOCTH MBIIICHUS;

dbopmupoBaHue (QPYHKIIMOHAIBHOM TI'PAMOTHOCTH, PEJIEBAHTHON TIE€OMETpUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX KU3HCHHBIX CUTYAIMSIX W MPHU U3YUYCHUU JAPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (popMyaupoBaTh MX Ha S3bIKE T€OMETPUHM U CO3[aBaTh
TreOMETPUYECKHE MOJIENH, MPUMEHATh OCBOEHHBIM T€OMETPUYECKMH ammapar Ajs pelleHus
PAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATH U OIICHUBATH MOJyUYECHHBIE PE3YyJIbTATHI.

OTnuuuTenbHOU 0COOEHHOCTBIO MPOTPaAMMBbI IO TEOMETPHUHU SIBJISIETCS BKIIOYEHHE B KYPC
CTEpPEOMETPUH B HayaJle ero M3y4eHHs 3a/ay, pellaeMblX Ha YPOBHE UHTYUTHUBHOTO MO3HAHUS,
U OIpeeNIeHHBIM 00pa30M OpraHuM3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M TMPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYJIHPYET MPOTEKAaHUE HHTYUTHUBHBIX
IPOIECCOB, MOTUBHUPYET K JaJbHEHIIEMY U3YUCHUIO MPEMETA.

[Ipenmnourenue oTHaETCs HATISIHO-KOHCTPYKTUBHOMY METONIy OOYyYeHHs, TO €cCTb
TEOPETUYECKHE 3HAHMUSI MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO - MPAKTUYECKOM
NesITeNIbHOCTU. Pa3BuUTHE NPOCTPAaHCTBEHHBIX MPEACTaBICHUN y 0OydaroImuxcs B Kypce
CTEpEOMETPUH MPOBOJUTCS 32 CUET PEIICHUs 3a7a4 Ha CO3/JaHKe MPOCTPAHCTBEHHBIX 00PAa30BU
3aJla4 Ha ONEpUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3amu.  Co3maHue obOpa3a MPOBOIUTCS C
OIIOPOil Ha HAIJIITHOCTH, @ ONEPUPOBAHNE 00PA30M - B YCIIOBUSX OTBJICYEHHS OT HATJISIHOCTH,
MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJCPKaHUS.

OCHOBHBIMHU COJIEpKATEIHHBIMU JIMHUAMH yueOHOTO Kypca «I'eomerpusi» B 10-11 kmaccax
ABISIOTCS: «MHOTOorpaHHuKN», «[IpsiMble U MIIOCKOCTH B MPOCTPaHCTBEY, «Tena BpaleHus»,
«BekToppl W KOOpAMHATBl B MPOCTpaHCTBE». DOpPMHUpPOBAHME JIOTMYECKUX YMEHUH
pacrpesiensieTcs He TOJIBKO MO CO/EPKaTEeIbHBIM JIMHUSAM, HO U IO rojiaM 00y4eHHs Ha YpOBHE
cpeaHero oOIero oopa3oBaHHs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ysibTaTaM OCBOCHUS
MPOrpaMMBI 110 TEOMETPHUH, PaCIpeleICHHbIM TI0 ToAaM OOyYeHHUS, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAZICHHE TE€OMETPUYECKUMHU MOHATHUSMU U HABBIKAMH OCYIIECTBISIOCH
MOCTIEIOBATENIbHO U TIOCTYIATENbHO, C COONMIOACHWEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKJIIOYAINCH B OOIIYIO CHCTEMY T€OMETPHUUECKUX MPEACTABICHUI 00yJarommxcs,
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pacmpsis 1 yriayOsis ee, 00pasyst MpOYHbIe MHOKECTBEHHBIC CBSI3H.
OO1ee urcIo 4acoB, PEKOMEHIOBAHHBIX JJIs U3YYCHHS Yy4eOHOTO Kypca «I eomerpus -
102 gaca: B 10 xmacce - 68 gacoB (2 gyaca B Henento), B 11 kmacce - 34 gaca (1 gac B Heelno).

COIEPKAHUE OBYYEHUA

10 KVIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MpocTpaHCcTBO. [ToHsTHE 00
AKCMOMAaTHYECKOM MOCTPOEHUN CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEICTBUS U3 HUX.
B3anMHOe pacnosiokeHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIUECs, IapajulesIbHbIe U
CKpemuBaronecss mnpsMble. llapajenpHOCTs NPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
MapajuieJibHble NPsSMbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MNPAMBIX, MApaIEIbHOCTb
OpsIMOM M IUIOCKOCTH. YTIUIBI C COHAIIPaBICHHBIMA CTOPOHAMHM, YIOJl MEXIY NpPSIMBIMA B
npoctpancTBe.  [lapamyienbHOCTh  MIIOCKOCTEH:  MAapajulesibHble  IUIOCKOCTH, CBOWCTBA
napajuiesibHbIX Iockocteld. Ilpocreiiine mnpocTpaHCTBEHHbIE (QUIypbl Ha IJIOCKOCTH:
TeTpa’Ip, KyO, mapaiesaenumnea, NoCTPOeHNE CEUYECHU M.

[leprieHIUKYISAPHOCTh MPSIMOM M IUIOCKOCTH: IEPIEHIUKYJSPHBIE MpPSIMBIE B IPOCTPAHCTBE,
IpsIMbIE NAPAJUICIIBHBIE U IEPIEHIUKYJISAPHBIE K IUIOCKOCTH, NPHU3HAK NEPIEHIUKYISAPHOCTH
OpsIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMOW NEPIEHIUKYJSIPHOM IINIOCKOCTH. YTJbl B
IPOCTPAHCTBE: YroJd MEXKIY NpPSIMOHM M IUIOCKOCTBIO, JBYI'PAHHBIM yTOJI, JIMHEWHBIA Yo
IBYTrpaHHOro yria. llepneHauKkynsp ¥ HakKJIOHHBIC: PACCTOSHUE OT TOYKH /0 IJIOCKOCTH,
paccTosiHie OT MPSIMOM J10 IJIOCKOCTH, IPOEKIHsI (PUrypsl Ha IIIOCKOCTh. [lepnenankynspHoCTh
IUIOCKOCTEH: TpPHU3HAK INEPIEHIUKYJSIPHOCTH JABYX IulockocTel. Teopema o0  Tpex
NEPIIECHIUKYIISIPaX.

MHoOrorpaHHuKH

IlonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OI'DAaHHHKA, BBITYKJIbIE U HEBBIITYKIIbIE
MHOTOTpaHHUKH, Pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusma, rpaHd 1 OCHOBAHUS
OpU3MbI, TpsMas M HAKJIOHHAs NPU3MbI, OOKOBas M TIOJHAs IOBEPXHOCTb IPU3MBI.
[Tapannenenunen, npsAMOYTOJIBHBIN NapajulesenuIe] U ero cpoicrea. [lupamuna: N-yrosibHas
nUpaMujia, TPaHU U OCHOBAaHUE MUPAMU[bI, OOKOBAas W TOJIHAS TOBEPXHOCTh MHUPAMHJIBL,
IpaBWiIbHAas M YCEYEHHAs MNHMpaMuja. OJEMEHThl Npu3Mbl U nUpaMuisl. IlpaBuibHbIE
MHOTOTPAaHHUKH:  TOHATHE IPABWJIBHOIO MHOTOTPAaHHMKA, IPABUIbHAS MPU3Ma U IPAaBUJIbHAS
UpaMua, IpaBUIbHAS TPEYrojbHas MUpaMKIa U MPaBMIbHBIN TeTpasap, KyO. [IpeacraBnenue
O TPaBUJIBHBIX MHOTIOIPAaHHUKAX: OKTa’Ap, AoJeKa’ap MU ukocadap. CedyeHHs NpU3MbI U
MAPaMUJBL.

CuMMeTpus B IPOCTPAHCTBE: CHMMETPHS OTHOCUTENIBHO TOUYKH, TPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHUHU B IUPAMUIAX, NTapaJUICIICIIUIEax, IPABUIBHBIX MHOTOTPAaHHUKAX.

Brrunicnienue 371eMEHTOB MHOTOTPAaHHHUKOB: pelpa, auaroHanu, yribl. [lnomanbs GokoBoi
IIOBEPXHOCTU M IIOJHOM IOBEPXHOCTH MPSIMOM IPU3MBI, ILIOIIANb OCHOBAaHUM, TeOpema o
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OOKOBOU MOBEPXHOCTU MPsIMOM Tpu3Mbl. [lnomians GOKOBOI MOBEPXHOCTU U MOBEPXHOCTH
MpaBWIbHOW MHpPAaMUIbI, TEOpPEMa O IUIOWAAM ycedeHHOW nupamuibl. [loHsTue 00 oObeMme.
O6beM nupamubl, IPU3MBI.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXY IIOMA MU IOBEPXHOCTEN, 00beMaMu
MMOJOOHBIX TEI.

11KJIACC

Tena Bpamenust

[unuHapuveckass TOBEPXHOCTh, O00pasylollue IMWIMHAPUYECKOW  IOBEPXHOCTH, OCh
MIMHAPUICCKON TOBEpXHOCTH. L{MauHAp: ocHOBaHUS U OOKOBAsi IOBEPXHOCTh, 00pa3yromas u
0Cb, IJIOMIATh OOKOBOH U IMOJTHON MMOBEPXHOCTH.

Konunyeckass IMOBEPXHOCTh, OOpa3yroIIHe KOHUYECKOH TOBEPXHOCTH, OCh U BEpIIHMHA
KOHHUYECKOW MOBepXHOCTH. KOHyC: OCHOBaHWME M BeplIMHA, 00pa3yromias W OCh, IUIONIA]b
OOKOBOH M TIOJIHOM MOBEPXHOCTH. Y CCUYCHHBIH KOHYC: 00pa3yroIlue M BBICOTA, OCHOBAHMS U
OOKOBas TOBEPXHOCTb.

Chepa w map: HeHTp, paaWyc, AMAMETP, IUIOMIAAb IMOBEPXHOCTH cdeprl. B3anmuoe
pacroyiokeHne cepbl U TUIOCKOCTH, KacaTellbHasl TUNIOCKOCTh K cdepe, Tuomas cepsl.
N300paskeHne Ten BpalleH!s Ha TUIOCKOCTH. Pa3BepTka NMIMH/pA U KOHYCA.

KomOuHanmu Ten BpaiieHusi 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMCAaHHBIN OKOJIO c(ephl,
cdepa, BIUCaHHAS B MHOTOTPAaHHUK, WJIM TEJIO BPAIlCHUSI.

[Tonstne 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 0ObeMe PSAMOYTOTHFHOTO
napajienenuneaa u ciueactsus u3 Hee. O0beM HuIMHAPa, KoHyca. OOBEM IIapa U IUIOMIAb
cdepsl.

[TomoGHBIe Tena B mpocTpancTBe. COOTHOMIEHHS MEXKTy TUIOIIAIIMU TIOBEPXHOCTEH, 00beMaMu
MOAOOHBIX TEII.

Cevenus muuHApa (MapajuielbHO U TIEPIICHAUKYJISIPHO OCH), CEYCHUs KOHYyca (TlapajuieibHOe
OCHOBAHHIO M MTPOXOJISIIEe Yepe3 BEPUINHY), CEUCHUS IIapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miuockoctd U B mpocTpaHcTBe. CIIOKEHUE U BBIUMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. Pa3nokeHune BeKTopa IO TPEM HEKOMIUIaHAPHBIM BekTopam. lIpaBuio
napaenenuneaa. Pemenne 3aaad, CBsI3aHHBIX ¢ IPUMEHEHUEM ITPABUII ACMCTBUIM C BEKTOPAMHU.
[IpsamoyronpHast cucrema KoopauHAT B mpocTtpaHcTBe. Koopamnatel Bekropa. IIpocreiimme
3a7layd B KOOpAMHATaXx. Yrojl Mexnay BekropaMu. CKajasipHOE INPOU3BEACHUE BEKTOPOB.
Brrunciienue yrioB Mexay NpsIMbIMU M IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ MPHU
pPELICHUN T€OMETPUYECKHUX 3a]1a4.
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HNPEAMETHBIE PE3YJIBTATHI

K xonHiy oOyuenuss B 10 kjacce oOydaroIIMiCs MOIYYUT CIEAYIOIIME HpPEeIMETHBIE
pe3yIbTaThI:

OTIEPHPOBATH MOHATHAMHU: TOUKA, TPSIMasi, TNIOCKOCTH;

MPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CIICACTBHS U3 HUX MPHU PEUICHHH T€OMETPHIECKUX
3amag;

OTIEPHPOBATHh TMOHATHSIMH: TMAPAJUIETFHOCTh W NEPHNEHAUKYISIPHOCTH TPSIMBIX U
IIOCKOCTEH;

KJacCU(pUIIMPOBATh B3aMMHOE PACTIOJIOKEHHE MPSIMBIX U TNIOCKOCTEH B IIPOCTPAHCTBE;

ONEpPHPOBATh TOHATHSAMH: JBYTPAaHHBI YTOJN, TpaHW JBYrpaHHOTO yria, pebdpo
IBYTPAaHHOTO yTJa, TMHEWHBIA yToJI ABYTPaHHOTO yTia, TpaaycHas Mepa JABYTPaHHOTO YIJia;

OTIEPUPOBATH MOHITHIMHU: MHOTOTPaHHUK, BBITYKJIBII ¥ HEBBITYKJIbINA
MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHHKA, PaBUIIBHBII MHOTOTPaHHHK;

pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMMpaMuIa, MpHU3Ma, MPSIMOYTOIbHBIN
napajuiesenume, Kyo);

KJaccu(pUIMPOBaTh MHOTOTPAaHHUKH, BBIOMpAas OCHOBAHHS UIS  KJIACCHU(HUKAIIH
(BBITYKJIBIE W HEBBITYKJIBIE MHOTOTPAaHHHUKH, TPABWIBHbIE MHOTOTPAHHUKH, TIPSMBIC U
HAKJIOHHBIE TIPU3MBI, TTapaJUICIICIIUIIC b );

OIIEPHPOBATH MOHITHAMU: CEKYIasi TUIOCKOCTh, CEUSHNE MHOTOTPAHHUKOB; OOBSCHSITH
NPUHIUIBI TOCTPOSHUS CEYCHHIA, UCTIONB3YSI METO/ CIIEIOB; CTPOUTH CEUCHHUS
MHOTOTPaHHUKOB METOJIOM CJICIOB, BHITIOHATH (BRIHOCHBIC) IIOCKUE YEPTEIKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

pelaTh 3a/1a4 Ha HaXO0XKJICHHE TeOMETPHUUSCKHUX BEITMYMH 110 00pa3iiaM WK ajrOpUTMaM,
NPUMEHSST U3BECTHBIC aHAIMTUYECKAE METOJbI NPU PEIICHUH CTAaHAAPTHBIX MAaTeMaTHYEeCKUX
3a]a4 Ha BBIYMCIICHUE PACCTOSHUN MEXy JABYMS TOYKaMH, OT TOYKHU JIO MPSMOM, OT TOYKH JI0
TUTOCKOCTH, MEKIY CKPEITUBAIOIIMMHUCS MTPSIMBIMH;

pelaTh 3a/1a4M Ha HaXOXKJICHHE TeOMETPHUUSCKHUX BEITMYMH 110 00pa3iiaM MK alrOpUTMaM,
NPUMEHSST U3BECTHBIC aHAIMTHUYECKHUE METOJbI NPU PEHICHHH CTaHAAPTHBIX MAaTeMaTHYeCKHX
3aja4 Ha BBIYHCICHHE YIJIOB MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXIY MPSIMOA U
TUIOCKOCTBIO, MEX/Ty IMJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIIATh 00BEMBI M TUIOIIAIN MOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpU3Ma, MUPaMKJIa) C
npuMeHeHHueM (OpMyJl, BBIYMCIATH COOTHOIIEHHUS MEXAY IUIOMAJAIMHU IOBEPXHOCTEM,
o0beMaMu TIOJJOOHBIX MHOTOIPaHHUKOB;

ONEPHPOBATh TOHATUSIMHU: CHUMMETPHUS B MPOCTPAHCTBE, IICHTP, OCh W IUIOCKOCTBH
CUMMETPHH, LEHTP, OCh U IIIOCKOCTh CHMMETPUHU (DUTYPBHI;

U3BJICKATh, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATD uH(}OPMAIIHIO
O MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaxX, MPEACTABICHHYIO Ha YepTeX,axX U pUCYHKAX;

OPUMEHATh TeoMeTpuyeckue (akThl I pEIICHUs CTEPEOMETPUUYECKHX 3ajad,
MPENOJIaraliX HECKOJIbKO IIAroB pEIIeHUs, €CIH yCIOBHs MPUMEHEHUS 3a/laHbl B SIBHON

popme;
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MPUMEHSTh npocrennme MIpOrpaMMHBbIE CpelcTBa u AJIEKTPOHHO -
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKUX 3a/1ay;

IPUBOJUTH MPUMEPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE U KHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

MPUMEHSTh TMOJIyYEHHbIE 3HAHUS Ha NPAKTHKE: aHATM3UPOBATh PEAJIbHbIE CUTYALUH U
NPUMEHATh HM3yYEHHbIE TMOHATUS B  IpollecCe TOMCKAa pEeUIeHUs MaTeMaTH4YecKu
cOopMyIHpPOBAaHHON MPOOIEMBI, MOJEIUPOBATh pEAIbHbIE CUTYyallud Ha S3bIKE T€OMETPUH,
MCCIIeI0BaTh MOCTPOEHHBIE MOJIEIH C KCIOJIb30BAHUEM I'€OMETPUUYECKUX MOHITHH U TEOpeM,
anmnapara anreOpsl, perarb IPaKTHUYECKHUE 3a]Ja4l, CBSI3aHHbIE C HAX0XKACHUEM IT'€OMETPUYECKHUX
BEJIMYMH.

K xonny oOyuenus B 11 kiacce oOyyaromuiicss Hay4yuTcs:

OIEpUPOBATH MOHATUSIMHU: WINHAPUYECKas TOBEPXHOCTh, 00pa3yromye
UWINHAPUYECKOW  TOBEPXHOCTH, IIWIMHAP, KOHUYECKass IOBEPXHOCTh, OOpasyrolue
KOHMYECKOM MOBEPXHOCTH, KOHYC, chepruecKasi IOBEpXHOCTb;

pacrno3HaBaTh Teja BpalleHus (LUIUHAP, KOHYC, cdepa U map); 00bICHATH CIIOCOOBI
MOJIy4EeHHUS TeJl BpallleHUsT; KilacCu(UIUPOBATh B3aUMHOE PACIIONIOKEeHHE cepbl U TIOCKOCTH;
OIIepUpOBATh MOHATUAMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CEIMEHTA,
IIapOBOM CJIOH, OCHOBAHUE LIAPOBOTO CJI0S, BBICOTA LIAPOBOIO CJI0s, IIAPOBOI CEKTOP;

BBIUUCIIATE OOBEMBI U IUIOIIAJM MOBEPXHOCTEH Tes BpallleHHs, TEOMETPUUYECKUX TEJ C
IpUMeHeHHeM (HopMyII;

OIlepUpOBaTh IMOHITUSAMU: MHOIOIPAaHHUK, BIMCAHHBIA B cepy M ONMCAHHBIA OKOJIO
cdepsl, chepa, BIucaHHasi B MHOTOTPAHHUK WM TEJIO BPALCHMUS;

BBIUUCIIATH COOTHOILIEHUS MEXAY IJIOLIAIIMU IOBEPXHOCTEN 1 00beMaMU OJJOOHBIX TEII;

n300pakaTh M3ydaeMmble (UIYpHl OT PYKHM U C MPUMEHEHUEM IPOCTBIX YEePTEHHBIX
MHCTPYMEHTOB;

BBINOJIHATD (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (QUTYD: BU]
CBEpXY, COOKY, CHU3Y, CTPOUTh CEUCHHMsI TEJ BPAILCHUS;

U3BJIEKaTh, UHTEPIPETUPOBATh U MPEe0Opa30BbIBaTh HHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEICTABICHHYIO Ha YepTeKax U PUCYHKax;

OIIepUPOBATh IMOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITNOJIHATD JEHCTBUS CI0KEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKEHHUS BEKTOPA
Ha YUCII0, OOBACHATH, KAKUMHU CBOMCTBAMH OHH 00J1a/1al0T; MPUMEHSATH IPaBUIIO
napaijIesIenuIea;

OIEpUpPOBATh MOHATUSMHU: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKIY BEKTOpaMH, CKaJISIPHOE
IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPBI;

HaXOJUTh CyMMY BEKTOPOB M IIPOM3BEACHHUE BEKTOPA HA YMCIIO, YTOJI MEXKIY BEKTOPAMH,
CKaJIsIpHOE IIPOU3BEACHUE, PACKIIAIBIBATh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM;

3aJ1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHUCTEME KOOPAUHAT; IPUMEHATH
reoMeTpudeckue (HakThl U pEIICHUs] CTEPEOMETPHUECKUX 3a1a4, MPEINO0JIaratonux
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HECKOJIBKO I11ar0oB PEUIEHUs, €CJIU YCIOBHUS IPUMEHEHUS 3aJIaHbl B SIBHOU (opMe;

pemaTh NpOCTENIINE T€OMETPUUYECKHE 3aa49X HA IPUMEHEHUE BEKTOPHO -
KOOPJMHATHOTO METOJIA;

pemiaTe 3aJayd Ha J0Ka3aTeIbCTBO MATEMATHUYECKMX OTHOLIEHWNW W HaxOXKJEHHE
reOMETPUYECKUX BEJIUYMH M0 00pas3liam WM alropuTMaM, IPUMEHSs] U3BECTHBIE METO/bI MPHU
pELICHNN CTaHIAPTHBIX MaTEeMaTUYECKUX 3a/1a4;

MPUMEHSTH IPOCTEHNIIINE TPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKHX 33]1a4;

MPUBOJUTH MIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MMPUPOE U KU3HU,
pacIio3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

MPUMEHSTh TMOJIyYeHHbIE 3HAHUSA Ha TMPAKTHKE: aHAJTU3UPOBATh pEAJIbHbIE CUTYalUH U
NPUMEHATh M3yYEHHbIE TMOHATUS B  Ipoliecce IMOMCKAa pEelIeHUs MaTeMaTHYecKu
chopMyIHpPOBAaHHON MPOOIEMBbI, MOJEIUPOBATh pEallbHbIE CUTYyallud Ha S3bIKE T€OMETPUH,
HCCIE0BaTh MOCTPOEHHBIE MOJEIH C MCIOJb30BAaHUEM T'€OMETPUUYECKUX MOHITHUU U TEOPEM,
anmnapara anreOpsbl, penarb NpakTHUECKHE 3a]aui, CBSI3aHHbIE C HAX0XK/IEHUEM T€OMETPUYECKHUX
BEJINYMH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

OcHOBHOE cofepKaHne

HaumenoBanue paszena (temsr) [KoauuecTso OCHOBHBEIE BUIIBI IEATEILHOCTH
Kypca JacoB oOy4aromuxcs
BBezneHue B cTepeoMeTpuio 10

OCHOBHBIE TIOHSATHS CTEPEOMETPHUH: TOUKA,
npsiMasi, IIIOCKOCTh, TPOCTPAHCTBO.
[IpaBuia n3zo0pakeHHs Ha PUCYHKaX:
U300paKeHUs TUIOCKOCTEH, MapaieTbHbIX
psSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka.
[TonsiTusi: mepecexaroniuecs MIOCKOCTH,
nepecekaronecs npsamast
U TUIOCKOCTb.
3HAKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHue MHOTOTPAHHUKOB Ha
PUCYHKaX, Ha MTPOEKIIMOHHBIX YepTexKax.
Havanbnblie cBefieHus o kybe u nmupamue,
UX pa3BepTKH U Mojienu. CeueHus
MHOTOTpaHHUKOB. [ToHsTHE 00
AKCOMAaTHYE€CKOM

MOCTPOECHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

AKTYyaJIu3upoBaTh GaKThl 1 METOIBI
TUTAHUMETPUH,

pEIIeBaHTHBIC TEME.

IMosyyaTsh npecTaBlICHUs O
NPOCTPAaHCTBEHHBIX (PUTYpax, pa3OnpaTh
MPOCTEHIITNE MPaBUIIa U300PKEHUS ITUX
uryp.

N300pakaTh NpSIMYIO U TUIOCKOCTh Ha
pHCYHKE.

Pacno3naBaTh MHOTOTpaHHHKH,
nupaMuy, KyO, Ha3bpIBaTh UX

DIIEMEHTHI.

JlenaTh pUCYHOK Ky0a, TUpaMHU/IBbI,
HAXOJIUTh OIMUOKKM B HEBEPHBIX
HU300paKCHUSX.

3HAKOMHTBCS C CEYCHUSIMU, C METOZIOM
CJIEJIOB; UCIIOJIb30BATh

JUTSL TIOCTPOEHUSI CEYSHUS] METO/T

CJIEJIOB, KPATKO 3aMUCHIBAThH MIATH
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MOCTPOCHHSI CCUCHUS.
Pacno3naBaThb BUJ CCUCHHS U
OTHOIICHUH, B KOTOPBIX CCUCHUE JCITUT
pebpa ky0a, HaXOAUTh TUIOIATH

CEUYECHHS.

Hcnoan3oBaTh 11o1001€

IIPH PEIICHHUH 3a/1a4 Ha TIOCTPOCHUE
CCUCHUIM.

3HAKOMHUTBCS C aKCHOMAaTHYECKUM
MMOCTPOCHHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPUH

U CJICACTBUSAMU U3 HUX.
NamocTpupoBaTh aKCHOMBI pUCYHKAMH U
MpUMepaMu U3 OKPYXkKarolie 00CTaHOBKU

[IpsiMbIe U MJIOCKOCTHU B
npoctpanctse. [lapannenbHOCTD

MPSMBIX U INIOCKOCTEN

12

B3anmMHOe pacrnonoxeHue npsiMbIX B
IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJuIebHbIE U CKPEIMBAIOIINECS
IIpsIMBIE.

[TapaymenbHOCTH MPSAMBIX U INIOCKOCTEHN B
IIPOCTPAHCTBE: MMAPAJIICIIbHBIE MPSIMbIE

B IPOCTPAHCTBE; NapalIEIbHOCTh

TpeX MPSAMBIX; MAPAILIEITBHOCTH MPSIMOU U

IJIOCKOCTHU. YTJIbI

AKTYaJIM3UPOBATH (PAaKTHl U METO/IbI
IUIAHUMETPHUH, PEIIEBAaHTHBIE TEME,
IPOBOJIUTH AHAJIOTHH.

IMepeuncasaTb BO3MOXKHBIE CIIOCOOBI
PAcIIONIOKEHUS ABYX MPSIMBIX

B IIPOCTPAHCTBE, WITIOCTPUPOBATDH UX
Ha MpuMepax.

JlaBaThb onpenesieHue
CKPEIUBAIOLINXCS TPAMBIX,
bopmMyIHpoOBaTH MPU3HAK
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C COHAIIpaBJIECHHBIMU CTOPOHAMHU; YTOJI
MEXly IpSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEN:
napajuiesibHbIe TIOCKOCTH; CBOMCTBA
napajuleIbHbIX I1ockocTer. [IpocTeinime
IPOCTPAHCTBEHHbIE (DUTYPHI HA
MJIOCKOCTH: TETpa’ip, KyoO,

napauIeJaCcnuIca; IOCTPOCHUC CCUCHUM

CKPEIIMBAKOIINUXCA TPSIMBIX U TPUMEHSTh
€ro MpH PEIICHUU 3a4a4.
Pacno3znaBarh npu3My, Ha3bIBaTh €€
AJIEMEHTBL.

CTpouTts cedyeHus: MpU3Mbl Ha TOTOBBIX
yepTekKax.

IlepeuncjATh BO3MOKHBIE CIIOCOOBI
B3aUMHOTO PACIIOJI0KEHUS IPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE, TPUBOJIUTH
COOTBETCTBYIOIIIME MTPUMEPHI U3
peanbHOM Xu3HU. /laBaTh onpeneeHue
NapajuieIbHOCTHU MPSMOM U MJIOCKOCTH.
DopmMyJIHPOBATH MPU3HAK
NapajuieIbHOCTHU MPSMOM U MJIOCKOCTH,
YTBEPKACHUE O MPSIMON MEPECEUCHUS
JBYX TUIOCKOCTEH, MPOXOIAIINX Yepe3
napajuieJIbHbIE TIPSIMBIE.

PemaTh npakTuyeckue 3agauu Ha
MIOCTPOECHUE CEUEHU MHOTOTPAHHHUKA.
OO0BSICHATD ClTyyand B3aUMHOIO
PaCIIONI0KEHUS TUIOCKOCTEH.
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JlaBaTh onpeaesieHue apaieIbHbIX
IJIOCKOCTEM; MPUBOJAUTH MMPUMEPHI U3
peanbHOM KU3HU U OKpYyKaromen
00CTaHOBKHU, WJUTIOCTPUPYIOIINE
MAPAIVIEIBHOCTD IUIOCKOCTEM.
HUcnonb30BaTh NpU3HAK MAPATIIETBHOCTH
JIBYX IJIOCKOCTEU, CBOMCTBA
napajuieJIbHbIX INIOCKOCTEN MPU PELICHUN
3a/1a4 Ha noctpoeHue. OObACHATH, UTO
Ha3bIBAETCS MapajlieIbHbIM
MIPOEKTUPOBAHUEM

Y KaK BBIIIOJIHSIETCS IPOEKTUPOBAHNE
buryp Ha MIOCKOCTb.

N300paxaTh B apaijieabHON MPOCKIUN
pa3IUYHbIE TeOMETpUYECKHUE (PUTYPHI.
MogeanpoBaTh peajbHbIE CUTyallul Ha
A3BIKE TEOMETPUHU, UCCIIETOBATh
IIOCTPOEHHBIE MOJIETN

C HCIMOJIb30BAHUEM I'€OMETPUUECKUX
TTOHSITUM.

Hcnoab3oBaTh Npu pELIEHNUH 33124 Ha
MOCTPOCHUE CEUYCHUM MOHATUE
MapajyIeIbHOCTH, IPU3HAKHA U CBOMCTBA
MapajyieabHbIX MPSAMBIX

Ha IIJIIOCKOCTH
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[leprieHIUKYIIPHOCTH MIPSMBIX
U IUIOCKOCTEN

12

[lepnieHIUKYIAPHOCTH IPSAMOMN
Y IUIOCKOCTH: NIEPIEHIUKYIISIPHBIC

IPSIMBIE B IIPOCTPAHCTBE, IPSIMBIC
NapaJuIeIbHbIE U NEPIEHANKYIISIPHBIC

K IJIOCKOCTH, TPU3HAK
NEPIEeHIUKYISIPHOCTH PSIMON

U TUIOCKOCTH, TE€OpEMa O IpsIMOi
NEPIEeHIUKYISIPHON TUIOCKOCTH
[leprieHauKysIp U HAKJIOHHBIE:
pPaccTOsIHME OT TOYKH JI0 MIOCKOCTH,
paccTosiHUE OT NPSAMOM A0 TIIOCKOCTH

AKTyaJau3upoBaThb (GaKkThl 1 METO/bI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,

IIPOBOJIUTH AHAJIOTHH.
OO0BbsACHATD, KAKOU yTOJl Ha3bIBAECTCS

YIJIOM MEXIY NMEePECEKAIOIUMHUCS
MPSAMBIMH, CKPEIIMBAIOIAMHUCS
MPSMBIMHU B IPOCTPAHCTBE.

JdaBarb onpeaeseHue
IIEPIICHANKYIIAPHBIX HIPSIMBIX

U NIPAMOM, IEPIICHIUKYIISIPHON

K IUTIOCKOCTH.

HaxoauTp yriel Mmexay
CKPEIIMBAIOUTUMUCS IPSIMBIMU B KyOe U
MIAPAMUJIE.

IIpuBoAUTH NPUMEPBI U3 pEATbHON
YKU3HU U OKpYXkKarolieil 00CTaHOBKH,
WJUTIOCTPUPYIOIIUE
MIEPIIEHANKYIISIPHOCTD IIPSMBIX

B IIPOCTPAHCTBE

U MEPIIEHAUKYJIIIPHOCTD IPAMOU

K IUIOCKOCTH.

D®opMyIHPOBATH IIPU3HAK
MEPIECHINKYISIPHOCTH MPSIMOM U
IJIOCKOCTH, IPUMEHSATD €r0 Ha IPAKTUKE:
OOBSCHATH MEPIEHAUKYIISIPHOCTH pedpa
Ky0a U JUaroHajIu ero rpaHy, KOTopas ero
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HE COJACPIKUT, HAXOJIUTh IJUHY AUArOHATH
KyoOa.

BeryucasaTes BEICOTY IPaBUIBHON
TPEYTroJIbHOM U MPaBUIbHON
YETHIPEXYTOJIBHON TUpaMU/I MO JITHHAM
pebep.

Pemath 3a/1a4u Ha BHIYUCIICHHUS,
CBSI3aHHBIE C NIEPIEHIUKYISIPHOCTHIO
MPSIMOM U IJIOCKOCTH, C UCIIOJIb30BAaHUEM
IPU pEHICHUH ITAHUMETPUUECKUX (PaKTOB
Y METOJOB.

OO0BACHATD, YTO HA3LIBAIOT
NEePNEHIUKYISIPOM U HAKJIOHHOW U3 TOUKHU
K IUTIOCKOCTH; MPOEKLINEN HAKJIOHHOW Ha
MJIOCKOCTb.

OO0BbsACHATD, UTO HA3BIBAETCS
pPacCTOSIHUEM: OT TOYKHU JI0 TUNIOCKOCTH;
MEXy MapajuieIbHbIMU INTIOCKOCTAMM;
MEKly IIPSMOU U NIapajuIeIbHON el
IJIOCKOCTBIO; MEXY

ckpeluBatomuMucs npsimeivu. Haxoaurs
9TU PACCTOSIHUS B MPOCTHIX CIy4asx B
KyOe, mupamuje, mpu3Me.
MogaeanpoBaTh pealbHblEe CUTyallud Ha
A3BIKE TEOMETPUHU, UCCIIEIOBATH
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MOCTPOCHHBIE MOJIEIIH

C UCIIOJIb30BAHHEM T€OMETPUUECKUX
TTOHSTHM.

Hcnoan30BaTh Mpu pEIICHUH 3a7a4 HA
nocTpoeHue ceuenuit reopemy Iudaropa,
CBOMCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

Y TIIBI MEXy PSIMBIMU
1 IIJIOCKOCTSIMU

10

VYTIbl B IPOCTPAHCTBE: YTOJ MEXKIY
NPSIMON U TIIOCKOCTHIO; IByTPAHHBINA YOI,
JIMHENHBIN yroJ IBYTpaHHOro yria.
[leprieHIUKYISAPHOCTH IIIOCKOCTEM:
IIPU3HAK NEPHEHANKYISIPHOCTH JIBYX
mIockocreut. Teopema o Tpex
NEePHEHANKYISIPAX

AKTyaJau3upoBaThb GakThl U METObI
IJIAHUMETPUH, PEIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

JlaBaTh onpeaeseHne yria MexIy
NPSIMOM U TJIOCKOCTBIO, POPMYIUPOBATH
TEOpPEMY O TpeX MEPIECHANKYJIIApax U
obpaTHyto K Heil. HaxoauTh yroi Mexay
MPSIMOM U TJIOCKOCTBIO B MHOTOTPAHHHUKE,
paccTosiHUE OT TOYKH A0 MPSMOM Ha
IJIOCKOCTH, UCIIOJIb3YSI TEOPEMY

0 TpexX MepHeHIUKYIsApax.

IIpoBoauTh Ha UepTeKE NEPHEHAUKYIAP:
U3 TOYKH

Ha MPSIMYI0; U3 TOUYKHU Ha MJIOCKOCTb.
JlaBaThb onpeieneHre JBYTPaHHOTO yria U
€r0 JJIEMEHTOB.

OO0bsCHATH PABEHCTBO BCEX JIMHEIHBIX
YIJIOB IBYTPAHHOIO YTIJIa.
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HaxoauTth Ha yepTeke ABYIpPaHHBINA YOl
npu pedpe mupamMuIbl, MPU3MBI,
napasieienuIenaa.

JlaBaTh onpeaesieHue yriia MEXIy
IJIOCKOCTSIMH.

JaBaThb onpenesieHue 1 GopMyJupoBaThH
NMPU3HAK

B3aUMHO NIEPIECHIUKYISPHBIX
TJTOCKOCTEM.

HaxoauTh yribl MeXIy IIOCKOCTSIMU B
KyOe u mupamu/e.

Hcnoab30BaTh Mpu pelieHnN 3a1a4y
OCHOBHBIE TEOPEMBI U METObI
IJIAHUMETPUHU.

MopgeanpoBaTh peajbHblEe CUTyallul Ha
A3BIKE TEOMETPUHU, UCCJIEA0BATH
MIOCTPOECHHBIE MOJEIIH

C UCIIOJIb30BAHHEM T€OMETPUUYECKHUX
TTOHSITUM.

Hcnoab3oBaTh Npu peELIEHNH 3a1a4 Ha
MOCTPOCHUE CEYEHUN COOTHOIICHHUS B

MPSMOYTOJIBHOM
TPEYTrOJIbHUKE
MHOrOrpaHHUKH 11
[ToHsiTHE MHOTOTrpaHHHUKA, OCHOBHBIE AKTYyaJau3upoBaThb GaKkThl 1 METOIBI
3JIEMEHTBI MHOTOTPAaHHHUKA, IJIJAHUMETPUH, PEIICBAaHTHBIC TEME,
BBIITYKJIBIE U HEBBIITYKJIbIC NMPOBOAUTH AHAJIOTHM.
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MHOTOTPaHHUKU; pa3BepPTKa
MHOTOTPaHHUKA.

[Ipu3ma: u-yronpHasi mpusma; rpaHu U
OCHOBAHMUS NPU3MBI; IIpAMast U
HaKJIOHHAs MPU3MBI; O0KOBas U MOJIHAS
MMOBEPXHOCTH Ipu3Msbl. [lapannenenunen,
MPSIMOYTOJIbHBIN TTapajljIeenuIe U €ro
couctBa. [lupamuga: u-yrosbHas
MMUPAMHUJIA, TPAHU U OCHOBAHUE
UpaMuIel; O0KOBas U MOJTHAS
IMOBEPXHOCTh ITUPAMUJIBL;, IPABUIIbHAS U
yCEUEeHHAas NMUpaMuaa.

DJIEMEHTHI IPU3MBbI U TUPAMUJIBI.
[IpaBuibHBIE MHOTOTPAaHHUKU: IOHSATHE
MPaBWJIBHOIO MHOTOIPAHHUKA;
MpaBUJIbHAS MIPU3MA U TIPABUIIbHASA
NMUPAMUJIA; TTPABUIIbHAA TPEYTOJIbHAS
nMpamMuia ¥ TPaBUIbLHBIN TETpadap; KyoO.
[IpeacraBnenue o paBUIIbHBIX
MHOTOTPaHHUKAX: OKTa3p, NOJICKAAP U
MKOCa3/Ip.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH, IIPSMOH,
IJIOCKOCTH. DIJIEMEHTHI

JdaBaTh onpeneneHue
[apaJuIelIeNUIe A, Paclo3HABATh €0

BHJIbI M U3y4aTh CBOMCTBA.

JaBaThb onpenelieHue MUpaMu/Ibl,
Pacmo3HaBaTh BUJIbI IUPAMU]I,
¢hopmyaupoBaTh CBOICTBa pedep,
rpaHeil U BBICOTHI TPABUIIBHON
MIAPaAMU/IBI.

HaxoauTp 1uto1a s HoJIHON U O0OKOBOK
MOBEPXHOCTHU upaMuibl. aBaTh
onpejejeHue yCEYCHHOW MUPaMU/IbI,
Ha3bIBaTh €€ IEMEHTHI.
D®opMyJTHPOBATH TEOPEMY O TUIOIIAIN
OOKOBOM MOBEPXHOCTH MPaBUIbHON
ycedeHHoU nupamuasl. Pemars 3anaun
Ha BBIYMCIICHUE, CBA3AHHBIE C
NMpaMuJiaMu, a TaKkKe 3a7a4i Ha
MOCTPOECHUE ceueHUl. /JlaBaTh
onpeaeJieHHe IIPU3MbI, PACIIO3HABATH
BH/JIbI IPU3M, M300PaKaTh [IPU3MbI HA
yeprexxe. HaxoauTs miomaas moJiHom
W OOKOBOM MOBEPXHOCTHU MPU3MBI.
H3yuyath cooTHOLIEHUs Diepa ams
ymcia pedep, rpaHeil u BepIIuH
MHOTOTpaHHUKA.
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CHUMMETPHUHU B TUpaMHUAaX,
napasuiesenuIeaax, mpaBuiIbHbIX
MHOTOTpaHHUKAaX.

Brrunciaenue 31eMEHTOB
MHOTOTPAaHHUKOB: pedpa, TuaroHau,
yribl. [Inomaas 60KoBOM MOBEPXHOCTH U
IIOJIHOW MTOBEPXHOCTH MPSIMOM IIPU3MBI,
TIOIAIb OCHOBAHUM, TeOpemMa 0 OOKOBOM
MOBEPXHOCTH NpsiMOoi npu3Msbl. [lmomans
OOKOBOI MOBEPXHOCTHU U MMOBEPXHOCTH
MPaBWIBLHOM MUPAMUJIBI, TEOPEMA O
IO OOKOBOM TTOBEPXHOCTH
YCEUEHHOW MUpPaMU/IbI

N3y4aTh BUJIbI TPAaBUIIBHBIX
MHOTOTPAHHUKOB, UX HAa3BAHUS U
KOJINYECTBO TPAHEMN.

N3y4yaTh CUMMETPHUIO MHOTOTPAHHHUKOB.
OO0BACHATD, KAKHE TOYKH HA3BIBAIOTCS
CHUMMETPUYHBIMUA OTHOCUTEIBHO JAHHOU
TOYKH, IPSIMON WJIHA TIOCKOCTH, YTO
Ha3bIBAIOT

LEHTPOM, OChIO MJIH TJIOCKOCTHIO
CUMMETPUH (PUTYPBHI.

IIpuBoaUTH NPUMeEPBI CUMMETPUYHBIX
buUryp B apXuTEKType, TEXHUKE, TPUPO/IE.
MoaeaupoBaTh peajibHbIC CUTYalluX Ha
SI3bIKE T€OMETPUH, UCCIIEIOBATh
MOCTPOEHHbBIE MOJIETN

C HUCMOJIb30BAHUEM I'€OMETPUUECKUX
MTOHSTHH, UCIOJIB30BaTh MOA00ME
MHOTOTPaHHUKOB

OO6beMbl MHOTOTPAaHHUKOB

[Tonsarue 00 0obeme. OOBEM
TUPAMM/JIBI, IPU3MBI

AKTYyaau3upoBathb GHaKkThl 1 METOIBI
IJIAHUMETPHUHU, PEJIIEBAHTHBIE TEME.
OOBSACHATH, KaK U3MEPSIOTCS 00BEMBI
T€JI, POBOJI AHAJIOTHIO C U3MEPEHUEM
IO 1N (71
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MHOTOYTOJIbHUKOB.

®opMyIMpPOBATh OCHOBHBIEC CBOWCTBA
00BEMOB.

N3yuyath, BEIBOAUTH GOPMYJIBI

o0bemMa IpSIMOYTOJIBHOTO
napajuieJenuIea, ITpu3Mbl

Y TUPAMU/IBL.

BbIuucJsiTh 00b€M IPU3MbI U TUPAMUIBI
1o ux sneMmeHTam. IlpumeHaTs 00BEM JUIS
peuIeHns CTEPEOMETPUUECKUX 3a]1a4

U U1 HAXOXJACHHS T€OMETPUUYECKUX
BEJIMYHH.

MopenupoBaTh peajlbHbIE CUTYallun Ha
A3BIKE TEOMETPUH, HCCJIEA0BATH
IIOCTPOEHHBIE MOJIENH

C UCIOJIb30BAHUEM I€OMETPUYECKUX
MIOHATUHI

[loBTOpEHUE: CEUCHMUS,
PACCTOSHUS M YTJIbI

ITocTpoenue ceueHnii B MHOTOI'paHHUKE.
BrluniciieHne paccTOSHUN: MEXAY ABYMsI
TOYKaMH, OT TOYKH J0 IPSAMOH, OT TOYKU
J10 TUIOCKOCTHU; MEKIY
CKpELIMBAIOLUIUMUCS NPSIMBIMH.
Brruucnenue yrios: MexIy

CTpouTh ceueHre MHOTOIPaHHUKA
METOJIOM CJIEJIOB.

JlaBaThb onpeaesieHHe PAaCCTOSHUS MEXIY
dburypamu.

HaxomuTh paccTosiHUE MEXTY
napaieIbHBIMU IJIOCKOCTSIMH, MEXTY
IJIOCKOCTBIO U MTAPaJUIeIIbHOU
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CKPEILIMBAIOIIMMHUCS NPSIMBIMH, MEXITY
IPSMOM U IJIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKY

IIJIOCKOCTSIMH

el IPsAMOM, MEXAY CKPEIIUBAIOIINMHUCS
npsAMbIMU. CTPOUTH JINHEVHBINA Yol
JIBYTPAHHOTO YIJIa HA YEPTEKE
MHOTOTPAaHHUKA W HAXOJAUTH €ro
BEJINYUHY.

HaxoauTth yrisl MeXly IUIOCKOCTSIMU B
MHOTOIPaHHUKAX

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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11 KJIACC

OcHOBHOE conepKaHne

HaumenoBanue pasnena (temsl) [KommaecTBo OcHOBHBIE BHJIBI ACSITEIHLHOCTH
Kypca JacoB oOyuyaromuxcs
Tena BpaieHus 12

Cdepa u map: ueHTp, paamyc, IuaMeTp;
TUTOINAJIh TIOBEPXHOCTHU cdepbl. Bzanmuoe
pacrosokenue cepsl U MIOCKOCTH;
KacaTellbHas TUNIOCKOCTh K cdepe;
wiomaas cepol. zo0pakenue chepsl,
mrapa Ha riockoctu. CedeHus mapa

AKTYyaJIu3upoBaTh GakThl © METOBI
TUTAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOAUTH AHATOTHH.

JlaBaThb onpeneseHusi chepsl U 1mapa, ux
IIEHTpa, paanyca, quaMerpa. OnpeneasiTh
cdepy kak GUTypy BpaieHHs OKPYKHOCTH.
HccaenoBaTh B3aMMHOE PACIIOIOKEHUE
chephl U TUIOCKOCTH, IBYX cdep,
WLTIOCTPHPOBATH 3TO HA YEPTEKAX U
pucyHkax. @opMyJIMpoOBaTH ONPE/ICIICHHIE
KacaTelIbHOM IJIOCKOCTH K cepe, CBOMCTBO
Y TIPU3HAK KacaTeIbHOM

TUTOCKOCTH.

3HAKOMMTBCS C T€OJIE3NYECKUMU
JWHUSIMH Ha cepe

[{unuHapudeckas MOBEPXHOCTD,
o0pasymoIue MUIHHAPUISCKON
HOBEPXHOCTH, OCh IIMIHHIPUICCKON
NOBEpXHOCTH. L[MIHMHIp: OCHOBAHUS U
O0KOBasi MOBEPXHOCTb,

OO0BSICHATD, YTO HA3bIBAIOT LIUJIUHAPOM,
Ha3bIBaTh €ro 71eMeHThl. U3y4ars,
O00BSICHATD, KaK IOJYYUTh LUIUHAP yTEM
BpallECHUS

IIPSAMOYTOJIbHUKA.
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oOpasyromias ¥ 0Ch; TIIOMAAb OOKOBOH 1
NOJIHOM moBepxHOCTU. M300pakenue
HUIMHAPA HA IIOCKOCTH. Pa3zBepTka
mrHApa. CedeHus MITuHApa
(TIOCKOCTHIO, TapaJIIEIbHON WK
NePIEeHAUKYISIPHOW OCH IIAJIHMHIIPA)

Konunueckasi moBepXHOCTh, 00pa3yrolue
KOHUYECKOW IMMOBEPXHOCTH, OCh U
BEpPUIMHA KOHUYECKOU MMOBEPXHOCTH.
Konyc: ocHoBaHMe U BepIlINHA,
oOpa3ytolas ¥ 0Ch; IJI0IIas> OOKOBOM U
IIOJTHOM TTIOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yroIie 1 BBICOTA;
OCHOBaHHUS U OOKOBasi TOBEPXHOCTb.
N3006pakenne KoHyca Ha MIOCKOCTH.
BbIBOIMTH, HCNOIb30BATH (HOPMYJITBI
JUTS. BBIYUCIICHUS TJI0MIA OOKOBOMA
MOBEPXHOCTH IWJIMH/PA.

HN3yuarthb, pacno3HaBaTh pa3BepTKy

10058105001 (o 1:
MN300paxkaTh DUINHIP U €TO CEYCHUS
IJIOCKOCTBIO, MMPOXOIAIEN YePe3 €ro
OCb, MAPAIIIETHHON WIIH
IIEPIICHIUKYIIAPHON OCH.

HaxoauThe mIomaan 3THX CEUEHUN.
MoaenupoBaTh peajabHbIC CUTYalluy HA
A3bIKE T€OMETPHH, HCCJIEI0BATH
IIOCTPOEHHBIE MOJIEIIH C
MCIIOJIb30BAHMEM I€OMETPUUECKUX
TOHSATUH

OO0BSICHSATH, KAaKOE TEJIO HAa3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
BJICMEHTHL.

HN3yyaTh, 00bSACHATH, KaK MMOTYYUTh
KOHYC TTyTEM BpalieHus
MPSMOYTOJIFHOTO TPEYTOJIbHHUKA.
HN300paxaTh KOHYC U €70 CEUCHUS
IJIOCKOCTBIO, MPOXOASAIIEH uepe3 oCh, U
IIJIOCKOCTBIO0, TIEPIICHIUKYJIIPHON K OCH.
H3yuaTh, pacnmo3HaBaTh Pa3BEPTKy

49



Passeprka xonyca.

Ceuenus koHyca (IIOCKOCTBIO,
napasuieIbHOM OCHOBAHUIO, U
IUIOCKOCTBIO0, MTPOXOIALIEH uepes3
BEPILHHY)

KomOuHnamus ten BpamieHus u
MHOTOI'PaHHUKOB. MHOTOTpaHHUK,
OTIMCaHHBIN 0K0JIO chepsl; chepa,
BITMCaHHAs] B MHOTOTPAHHUK WJIH B TEJIO
BpaIeHUs

KOHYCA.
BbIBOAUTEH, HCHIOJIB30BATH (HOPMYJIBI
JUTS. BBIYUCIIEHUS TUIOIA I OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb njomaay cCUeHU,
MPOXOIAIINX YE€pe3 BEPIIMHY KOHYCa
WJIY TIEPIICHANKYJIISIPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJI0 HAa3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4arh, 00BACHATD, KaK €0 NOJIYYUTh
MyTEM BpalICHUS IPSIMOYTOJIbHOM
Tpaneuu. BbIBOIUTH, MIPUMEHATH
dbopMyIy Al BBIYUCICHUS TIIOIIAIN
OOKOBOI MMOBEPXHOCTH YCEYCHHOTO
KOHYyca

AKTYyanu3npoBaTh (HaKkThl U METO/IbI
IUTAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.

Pemars cTepeomeTpuyueckue 3a1auu,
CBSA3aHHBIE C TEJIAMU BpAIlCHMS,
IIOCTPOEHHEM CEUEHUH TEJ BpAICHMS, C
KOMOWHAIMSIMU T€J BpallleHus U
MHOT'OIPAHHUKOB HAa HAXO0XIACHUE
F€OMETPUYECKUX BEIUYMH.
Hcnoab30BaTh Npu penieHun
CTEPEOMETPUUECKUX 3a7a4
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MJIaHUMETpUYeCKUe PakThl U METObI
3a7a4d HA BBIYMCIICHUE

1 J0Ka3aTelIbCTBO.

MopaenupoBaTh peajabHbIC CUTYalluy HA
A3BIKE TEOMETPUH, UCCIIEI0BATH
MMOCTPOEHHBIE MOJEIU

C UCIIOJIb30BAHUEM I€OMETPUUECKUX
MOHATUMN

OO0BEMBI TENT

ITonsatue 06 o6beMe. OCHOBHEBIC
CBOIiCTBAa 00BEMOB TEII.

O0beM nuIMHApa, KOHycA.
O06bem 1mapa u mionaab chepsl

AKTYyaJIu3upoBaTh HaKThl U METOIbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOJIUTH AHAJIOTHH.

BuIiBOAUTEH, HCIIOJIL30BAThH

dbopMyIel 00BEMOB: IPU3MBI, IIHIHH/pPA,
MUPaMUJIbI, KOHYCAa; YCEUCHHON THPaMUIBI
U YCEYEHHOT0 KOHYCA.

Pemathb cTepeoMeTpUUeCKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM

00BEMOB.

dopMyJIMPOBATH OIPECIICHUE IIIAPOBOTO
CErMEHTa, IIapOBOI0 CJIO,

IIApPOBOT'0 CEKTOPA.

IpuMeHSATH GOPMYIIBI A1 HAXOXKACHUS
00BEMOB IIIAPOBOT0 CETMEHTA, IIIAPOBOIO
CeKTOpa
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[Tono6HbIE Tena B MPOCTPAHCTBE.
CooTHOIIEHNS MEKAY TUTOIIAISIMH
MOBEPXHOCTEH, 00BeMaMu MOJOOHBIX
TeN

Pemarp crepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa U TUIOIAIBI0
ctepsl.

MopaenupoBaTh peajabHbIC CUTYalluy HA
A3bIKE T€OMETPHH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIETN

C HUCMOJIb30BAHUEM I'€OMETPUUECKUX
TTOHSTHH.

AKTYaJu3upoBaTh PaKkThl U METObI
IJIAHUMETPHUH, PEIICBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTHH.

Pemarb crepeomeTpuueckue 3agauu,
CBSI3aHHBIC C COOTHOIIICHHEM 00BEMOB U
MOBEPXHOCTEH MOI00HBIX TEN B
MIPOCTPAHCTBE.

MoaeaupoBaTh peajibHbIC CUTYaIluX HA
SI3bIKE T€OMETPHH, UCCIIEIOBATh
MOCTPOEHHbBIE MOJIETN

C HCMOJIb30BAHUEM I'€OMETPUUECKUX
MOHSITHI

BekTopbl 1 KOOpAUMHATHI B
[IPOCTPAHCTBE

10

BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE.

CnoxeHue U BBIYUTaHUE BEKTOPOB.
YMHOKEHUE BEKTOpPA HA YHUCIIO.
Paznoxenue BekTopa no tpem
HEKOMIUIaHApHBIM BeKTOpaMm. IIpaBuiio

AKTYyaau3nupoBaTh (HakThl U METOJIbI
IUJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.

OnepupoBaTh NOHATHEM BEKTOP B
IIPOCTPAHCTBE.

®opmyIMpPOBATH IIPABUIIO
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napasuieenuIea.

Pemenue 3amay, cBsI3aHHBIX C
IPUMEHEHNUEM MPAaBUII IEHCTBUM C
BEKTOPaMH.

[IpsimoyronpHast cuctema KOOpAUHAT B
npocTtpaHcTBe. KoopauHatsl BEKTOpa.
[Ipocreitmue 3agaun B KOOpAUHATAX.
VYron mexnay Bekropamu. CKaJIsIpHOE
MPOMU3BEJICHUE BEKTOPOB.
Brrunciienue yriioB Mexay npsiMbIMU
1 TIJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJ TIPU
PELICHUU TEOMETPUUYECKUX 3a/1au

IapajuIeIIeuIIe1a IPU CI0KEHUH
BEKTOPOB.

CxiaabIBaTh, BBIYUTATH BEKTOPSI,
YMHOXKATh BEKTOP Ha YHCJIO.

MN3y4aTh OCHOBHBIE CBOMCTBA 3TUX
onepaunui.

JlaBaThb onpeneneHne nNpsMOyTroJbHON
CHUCTEMBI KOOPJIMHAT B IIPOCTPAHCTBE.
Beipa3utb KOOpAUHATHI BEKTOPA Yepes3
KOOPJIMHATHI €ro KOHLIOB. BBIBOANTH,
HCIO0JIb30BaTh (pOPMYJIy UIMHBI BEKTOPA
U PaCCTOSIHUSL MEKLY

TOYKaMHU.

BeipakaTh CKalsIpHOE IPOU3BEICHUE
BEKTOPOB Y€pE3 UX KOOPJIMHATHI,
BBIYUCIISITh YTOI MEXAY ABYyMS
BEKTOPAMH, IBYMsI IPSIMBIMHU.
Haxoaurh yroia Mexay npsamMou u
IJIOCKOCTBIO, YTOJl MEXAY JBYMS
IJIOCKOCTSIMU aHAJIMTUYECKUMU
METOAaMHU.

BbiBOAUTEH, HCIIOIL30BATH (hOpPMY.TY
pPacCTOSIHUA OT TOYKH JI0 IIJIOCKOCTH

[ToBTOpEeHUE, 0000IICHUE U
CUCTEMATU3alUs 3HAHUN

OcHoBHBIE (PUTYPBI, PAKTHI, TEOPEMBI
Kypca IJIaHUMETPUHU. 3a1auu
TUTAaHUMETPUHU U METOJIbI UX

Pemath npocreinye 3aja4d Ha HAX0XKJICHUE
JUTMH U YTJIOB B TEOMETPUUECKUX (PUTYpaX,
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pelIeHus.

OcHoBHBIE (PUTYPBI, PaKThI, TEOPEMBI
Kypca CTEpeOMETpUU. 3aJauu
CTEPEOMETPUH U METO/bI UX PEIICHHUS

npuMeHsITh Teopemy [Iudaropa, Teopemsl
CHUHYCOB U KocuHycoB. HaxoauTsn
IUIOUIa/1b MHOTOYTOJIbHUKA, KpYTa.
Pacno3naBathb no00HbBIE QUTYDHI,
HaXOJUTh OTHOILEHUS JUTUH

Y TUJIOILAJIEH.

Hcnosb30BaTh IIpy pelICHUU
CTEepEeOMETPUUECKUX 3a]a4 (DaKThI U
METO/Ibl INIAHUMETPUU

OBUIEE KOJIMYECTBO
YACOB IIO I[TPOTPAMME

34
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PABOYASA NTPOI'PAMMA YYEBHOT' O KYPCA «BEPOATHOCTD U
CTATUCTHUKA»

HHOACHUTEJIBHASA 3AIIMCKA

VY4aebusiit Kypc «BeposITHOCTD B CTaTUCTHKA» 0a30BOTO YPOBHSI SIBISECTCS TIPOIOJKCHIEM
W pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca 0a30BOro YpOBHS OCHOBHOTO OOIIEro
oOpa3oBaHus. Y4eOHbII Kypc TmpenHa3HauyeH i (QOpMUPOBaHUS Yy OOydarolIUXCs
CTaTHCTUYECKON KyJIbTYPbl U MMOHUMAHUSI PO TEOPHUU BEPOSITHOCTEH KaK MaTEMaTHYECKOTO
WHCTPYMEHTa ISl M3YYCHHS CIyYalHBIX COOBITHH, BEIMYWMH W TporeccoB. llpu m3yueHnn
y4eOHOro Kypca OOoramaroTcs MpeACTaBICHUS OOyYaroluXxcsi O METOJaX HCCIeIOBAHUS
W3MEHYHMBOTO MHpA, Pa3BHBAETCS TOHUMAHHE 3HAYMMOCTH W OOIIHOCTH MaTeMaTUYECKHUX
METOJIOB TIO3HAHUS KaK HEOTHEMJIEMOHW YacTH COBPEMEHHOTO E€CTECTBEHHO -HAyYHOTO
MHUPOBO33PCHUS.

Conepxanue y4eOHOTO Kypca HampaBiICHO Ha 3aKperuieHHE 3HAHWH, MONYYCHHBIX MPHU
M3yYeHUH Kypca Ha YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHus, U Ha pa3BUTHE TIPEJCTABICHUHA O
CIIy9aifHBIX BEJTMYMHAX U B3aUMOCBSI35X MEXKIy HOIMHU Ha BaKHBIX IPUMEPAX, CHOIKETHI KOTOPHIX
TIOYEPITHYTHI U3 OKpY’KaroIero mupa. B pesynprare y o0ydarommxcs T0HKHO chopMHUPOBATHCS
MpeICTaBIeHuE O Hambojee YHNOTPEOUTENFHBIX M OONMX MAaTeMAaTUYECKUX MOJIEISIX,
UCTIONB3YEeMbIX JUII ONHCAHUS AHTPOIIOMETPUYECKUX U JAEMOTpPAapUUECKUX BEIHYUH,
TOTPENTHOCTEH B PA3IMYHOTO pPOJa H3MEPEHUSAX, UTMTEIHHOCTH O€30TKa3HOW paboThI
TEXHUYECKHX YCTPONCTB, XapaKTEPUCTUK MAaCCOBBIX SBIICHUI M MIPOIIECCOB B OOIIECTBE.

B cooTBercTBUM € yKa3aHHBIMH LEJISMH B CTPYKType y4eOHOro Kypca «BeposTHOCTh n
CTaTHCTUKa» ISl YPOBHS CpEIHEro oOmiero oOpa3oBaHUs Ha 0a30BOM YPOBHE BBIACICHBI
CJIEIyIOIINE OCHOBHBIC coJepKaTenbHble JIMHUU: «CiydailHble COOBITUS W BEPOSTHOCTH,
«CirydaiiHbple BEJTMUUHBI ¥ 3aKOH OOJIBIIUX YUCEI».

BaxxHyto yacTh yueOHOT0 Kypca 3aHUMAeT N3y4YeHHE FreOMETPHUECKOT0 U ONHOMUATIHHOTO
pacmpeiesicHuid ¥ 3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJOTaMH - IIOKa3aTeJbHBIM U
HOPMAaJIbHBIM PaCIIPEICIICHUSMHU.

Conepxxanne nuHUM «Ciy4yailHble COOBITHSI M BEPOSITHOCTH» CIIY>)KUT OCHOBOW ISt
(bopMUpOBaHUS TIPEACTABICHUA O pACHPEICIICHUU BEPOSATHOCTEH MEXKIAY 3HAYCHUSIMH
CJIy4aifHbIX BEJIMYMH, a TAKXKe 3Ta JMHUS HeoOX0uMa Kak 0a3a Julst n3ydeHUs 3aKoHa OOJIbIINX
yucea - (yHIAMEHTaJIbHOI'O 3aKOHA, NEMCTBYIOLIEr0 B IMPHPOJE U OOLIECTBE M HMEIOIIETO
MaTematudeckyro (opmanuzanuio. Cam  3akoH OOJBIIMX YHCENl Mpejiaraerci B
O3HAKOMUTEJIbHOM (pOopMe ¢ MUHMMAJIHHBIM HCIIOIB30BAHUEM MAaTEMaTHUYECKOTO (opMain3Ma.

Tewmbl, cBSI3aHHBIEC C HEMPEPHIBHBIMU CITYyYalHBIMU BETMYMHAMH, aKIICHTHPYIOT BHUMAHUE
00yYaromuxcsi Ha ONMUCAHUM M W3YYEHUHU CIyYalHBIX SBJICHUH C TOMOINBIO HETPEPHIBHBIX
¢yukimii. OCHOBHOE BHUMaHHE yAeIseTcs OKa3aTeIbHOMY U HOPMaJbHOMY paclpeeseHHsIM,
IpU 3TOM NPEANoiaraeTcs O3HAKOMUTENbHOE U3yueHHEe MaTepuana 0e3 JI0Ka3aTelbCTB
MPUMEHSEMBIX (PaKTOB.
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OO1ee 9rciio 9acoB, PEKOMEHIOBAHHBIX TSI H3YyUEHUsT y4eOHOTo Kypca «BeposiTHOCT 1
cratucTukay - 68 gacoB: B 10 kiacce - 34 gaca (1 gac B Heaenmo), B 11 kmacce - 34 gaca (1 gac B
HEJICTTIO).

COIEPKAHUE OBYYEHUA

10 KJIACC

[IpencraBieHue NaHHBIX C MOMOIIBIO Tabmu U auarpamMm. CpenHee apudmeTHyeckoe,
MeauaHa, HauOoJiblllee W HaUMEHbIlIee 3HAYeHUs, pa3Max, JUCHepCHus W CTaHJapTHOE
OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMbITHI) U ClIy4ailHble COOBITHSA. DJIEMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTD ciyyaitHOro coObITHS. BiM30CcTh 4acTOTHI U BEPOSTHOCTH COOBITHIA.
CrnyuaiiHble ONbITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposTHOCTH cOObITHI
B ONBITaX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuu Haja COOBITHSIMU: MepecedyeHrne, o0beAMHEHNE, TIPOTUBOIOIOKHbBIE COOBITHS.
Huarpammbl Diinepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

YcnoBHas BEPOSTHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. J{epeBO ciydyailHOro SKCIEPUMEHTA.
dopmyra moJHON BeposATHOCTU. He3aBrucumMbie COOBITHS.

Komb6unaropHoe npaBuino ymHoxeHus. [lepectanoBku u dakropuan. Uucio coyeTaHuii.
Tpeyronbauk [Tackans. @opmyna 6mHOMa HproTOHA.

bunapHblii ciy4aifHbIi ONBIT (MCIIBITAHKE), YCIIEX U Heynada. HezaBucHMbIE UCTIBITAHMUS.
Ceprss HE3aBUCHMMBIX HCIHBITaHUW 10 mepBoro ycmnexa. Cepus HE3aBUCHMBIX HCIBITAHUN
bepuynnu.

CnyuaitHas BenuuuHa. PacnpeneneHue BeposiTHOCTeH. [luarpamma pacnpeneneHusl.
[Ipumeps! pacripeienieHU, B TOM YUCIIE, TEOMETPHUUECKOE U OMHOMHUAILHOE.

11 KJIACC

UucnoBble XapaKTEpPUCTUKH  CIy4alHBIX BEJIUYMH: MaTEMAaTHYECKOE OXHUJaHUE,
JTUCIIEPCHS M CTaHJapTHOE OTKJIOHEeHHE. [[puMepsl MpUMEHEHUs] MAaTEMATUYECKOTO OXKUJIaHUS,
B TOM 4YHCJIE B 3aJa4aX W3 IOBCEJIHECBHOHN >XM3HU. MaTeMaTHueckoe OXHuIaHue OWMHapHOU
CIy4YalHOM BEJIMYMHBL. MaTeMaTUyecKoe OXUJAHUE CYMMbl CIYYalHbIX  BEJIMYMH.
MaremaTudeckoe  OXHJAHWE W JUCIEePCHS TEOMETPUYECKOr0O U OMHOMHAIBLHOTO
pacnpeneneHun.

3aKkoH OOJBIIUX YHCENl U €r0 poJib B Hayke, Ipupojie u obmecTBe. BeIOOpOUHBIl MeTO
HCCJICI0BAHUIM.

[IpuMepsl HENMPEPBHIBHBIX CIIyYallHbIX BeJIUYUH. [[OHSATHE O IUIOTHOCTH pacnpeacieHHUs.
3amauu, MNOPUBOJAIIME K HOpPMallbHOMY pacnpeneiieHuto. I[loHaTue o0 HOpMaIbHOM
pacnpeneneHuu.
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HNPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce oOydarooluiCA MOIYYUT CIEIYIOIIME MpPEIMETHBIE
PE3yJIbTATHI:

YUTaTh U CTPOUTH TAOJIMILIBI M IUArPAMMBbI;

OIEpUpOBATh MOHATUSIMU: CpenHee apudMeTHyecKkoe, MeauaHa, HauOoJbliee,
HauMEHbIIee 3HaUeHHEe, pa3Max MacCHBa YUCIOBBIX IAHHBIX;

ONEpUPOBATH TOHATUSAMU: CIy4YailHBIH ASKCIEPUMEHT (OMBIT) M CIydyailHOE COOBITHE,
AJIEeMEHTapHOE COOBbITHE (3JIEMEHTAPHBIA MCXO0J1) CIYyUYalHOTO OMNBITA, HAXOAUTH BEPOATHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CITy4YailHBIMU COOBITUSIMU, HAXOJUTh U CPABHUBATH BEPOATHOCTH
COOBITUI B M3yUEHHBIX CIIyYaillHbIX 3KCIIEPUMEHTAX;

HaxoJUTh U (GOPMYIUPOBATH COOBITUS: TIEpecCECUeHUE U 00BEIUHEHNUE TAHHBIX COOBITUH,
COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO, IOJIb30BaThCSA AMarpaMmamu Oiiepa U
(bopMyIIOH CIOXKEHHS] BEPOATHOCTEN MU pPeLIeHUH 3aay;

ONEpUPOBATH MOHATUSIMHU: yCIIOBHAsl BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS,
HaXOJUTh BEPOSATHOCTH C MOMOIIBIO MpaBUja YMHOKEHHUS, ¢ TIOMOIIbIO JepeBa CIy4yailHOTO
OTIbITA;

MPUMEHAITh KOMOMHATOPHOE NIPABUIIO YMHOXKEHHS TIPU PEIICHUHU 33]1aY;

ONEepUPOBATH MOHATUSIMHU: UCIIBITaHUE, HE3aBUCUMbIE UCTIBITAHUS, CEPUSI
UCTIBITAHUM, yCIEX W HeyJaya, HaXOAUTb BEPOSITHOCTU COOBITHI B CepUH HE3aBUCHUMBIX
UCIBITAHUN 10 TIEPBOrO YcIiexa, HaXOAWTh BEPOSTHOCTU COOBITUH B CEpUM HCIBITAHUIM
bepnynnu;

ONEepUPOBATh TMOHATUSMH: Cily4yaiiHash BeJIMYMHA, paclpe/ie]ieHue BepOsITHOCTEH,
Jarpamma pacrpeeseHusl.

K xonmy oOyuenuss B 11 kJjacce oOydaromuics MOJIYYUT CIEAYIOIIME MpPeaMETHBIC
PE3YJIbTATHI:

CpPaBHHMBATh BEPOSITHOCTH 3HAYEHHWI CIy4yailHOW BEJIMYMHBI IO PACHPECIICHUI0 WIH C
MOMOIIBIO JHarpamm;

ONEepUPOBATH TOHATHEM MAaTEMaTHYECKOIO OXHUAAHUS, NPUBOJUTH MPUMEPHI, KaK
MPUMEHSIETCS MaTeMaTHYECKOe OXUJAAHHUE CIy4dailHOW BENWYHHBI HAXOAWTh MaTEMaTUYECKOe
OKUJIaHHE 110 JAHHOMY pacIipeielICHUIO;

UMETh MPEJICTABIICHUE O 3aKOHE OOJIBIITUX YUCET,

HMMETb MPEJICTABICHUE O HOPMAIbHOM PaCIpECICHUH.
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TEMATHUYECKOE IINTAHUPOBAHMUE 10

KJIACC

OcHOBHOE cofepKaHne

CrnyyaiiHbI€ OIIBITHI U
CJIy4aifHble COOBITHS, OTIBITHI C
PaBHOBO3MOKHBIMHU
HIIEMEHTAPHBIMU UCXOJIaMU

HaumenoBanue paznena (temsl) KonnaecTtBo OCHOBHBIE BUIBI JIEATEIBHOCTH
Kypca Jacos oOy4aromuxcs
[IpesicTaBIeHNE JAHHBIX 4 [IpencraBieHre TaHHBIX C OMOILBIO
1 OMMCATCILHAA CTATHCTHKA Ta6uui u quarpamm. CpenHee N3BaekaTh nHpOpMaNuIo U3 TadOIUL U
apudMeTHIecKoe, Meiana, Hanbonbiee | AHArPaMM, HCHOIB30BATH TAOIUIEL U
U HauMeHbIIIee JarpaMMbl JUTsl IpeCTaBICHUS
3HAYCHIS, Pa3MaXx, AUCIEPCHs, CTaTUCTUYECKUX JIAHHBIX.
CTaHJAPTHOE OTKJIIOHEHUE YUCIOBBIX HaxoauTe onucarenbHeIe
HAGOPOB XapaKTEepPUCTUKU JAHHBIX.
BbIIBHIaTh, KPMTHKOBATH IHIIOTE3bI O
XapakTepe CIIy4aiHON U3MEHYMBOCTU U
OIpeNieNSIIoIUX ee (hakTopax
3

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U
CllydaiiHbIe COOBITHSI.

DneMeHTapHbIe COOBITUS (MCXOJIBI).
BeposTHOCTD CiTy4aifHOTO COOBITHS.
BepositHOCTH COOBITHIT B OTIBITaxX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
coOwbrTusimu. [IpakTuueckas pabora

BbigeassiTh Ha MpUMepax Ciy4yalHbIC
COOBITHSI B OTIMCAHHOM CIIy4aifHOM

OTIBITE.

DopMyJIMPOBATH YCIOBUS POBEICHUS
CIIy4YalHOTO OIIbITA.

HaxoauTh BEpOSITHOCTH COOBITHI B OIBITaX
C PaBHOBO3MOKHBIMHU

HCXOJaMU.

MopaenupoBaTh ONBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTaAPHBIMU
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MCXO0JIaMH B XO/JI€ TTPAKTUUECKOU paboThI

Omnepanuu HaJl COOBITUAMH,
CJI0’)KEHHE BEPOATHOCTEU

Omnepanuu HaJl COOBITUAMHU: TIEPECCUCHHE,
00BCIMHEHHUE COOBITHH,
MPOTUBOTMOJIOKHBIE COOBITHS. J{narpamMMbl
Ditnepa. @opmyiia CIOKECHUS
BEPOSTHOCTEU

HUcnonb3oBaTh 1uarpammel Jitiepa u
CJIOBECHOE OMHMCaHUuE COOBITUHN ISt
bOpMYITUPOBKH U H300paKEHUS
00BbEIMHEHUSI ¥ TIEPECEUCHUS COOBITHH.
Pemarp 3a1a4u C UCMOIB30BAHUEM
(bOpMYIIBI CIIOKEHUS BEPOATHOCTEH

Y c10BHAsA BEPOATHOCTD, JEPEBO
CJIly4aifHOTO OmbITa, (hopMyiia
[10JIHOM BEPOSITHOCTHU

1 HE3aBUCUMOCTb COOBITHI

VYcnoBHas BEPOATHOCTh. Y MHOXKEHNE
BEPOSATHOCTEN. JlepeBo ciydainHOro
sKcrnepuMenTa. Popmyiia OJIHOU
BeposiTHOCTU. He3aBucruMble cOOBITHS

Pemate 3a1a4yu Ha HAXOXKICHUE
BEPOSITHOCTEN COOBITHIA, B TOM UHUCIIE
YCJIOBHBIX C ITIOMOILBIO AEPEBA CIy4alHOIO
OIIBITA.

OnpeaenasiTe HE3aBUCUMOCTb COOBITUH MO
(bopMyJie U 1o opraHu3alyy CIy4aiHOro
OIIbITA

DJIEMEHTBI KOM6I/IH3TOpI/IKI/I

KoM6uHaTopHOE MpaBUIo YMHOKEHUSI.
[TepecranoBku u (hakTopuai. Yucio
coueranuii. Tpeyronsuuk [lackans.
®dopmyna 6mHOMa HbhloTOHA

Hcnosib30BaTh MPaBUIIO YMHOXKEHUS IS
MIEPEYUCIICHHS COOBITUH B CIIy4yaitHOM
OTIBITE.

IHoab3oBaThest Gopmysioi u
TpeyroinbHukoM [lackans st onpeneneHus
YUCJIa COYETaHUMN

Cepun mocae10BaTeNIbHbIX
HMCIIBITAHUI

bunapHbIii CiTy4aiiHbIA OIBIT
(ucbpITaHKe), YCIIEX U HeyAaya.
He3aBucumsle ucneiranus. Cepus
HE3aBHCHMBIX MCIIBITAHUH /10 TIEPBOTO

Pa30uBaTth Ci0XKHbIE SKCIIEPUMEHTHI Ha
OT/I€JIbHBIC UCTIBITAHUS.

OcBanBaTh NOHATHUSA: UCTIBITAHUE, CEPUS
HE3aBUCHMBIX HCIIBITAHUH.

59




ycnexa. Cepusi HE3aBUCUMbIX MCTIBITAHUI
bepnymnm.

[IpakTrueckas paboTta ¢ UCIIOJIb30BaHUEM
ANEKTPOHHBIX TaOIHUI]

IIpuBoauTH NpUMeEPHI CEPHIT HE3ABUCUMBIX
WCTIBITAHU .

PemaTh 3a1a4m Ha MOUCK BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAHUN JIO IEPBOTO
ycrexa M B Cepusix ucnbeiTaHuil bepryim.
M3yuyath B X0/1¢ NpPaKTH4YeCKOH padoThI C
MCIIOJIb30BAHUEM 3JIEKTPOHHBIX TaOIUIL
BEPOSITHOCTU COOBITUI B CEpUIX
HE3aBHCHMBIX MCIIBITAHUI

CrnyuaiiHble BEJIMYUHBI U
pacnpeeeHus

CrnyydaiiHasi BeJIMYMHA.

Pacnipenenenue BEposITHOCTEN.
Juarpamma pacnpenenenusa. Cymma u
IIPOU3BE/ICHUE CITyYaHbIX BEJINYUH.
[Ipumeps! pacnipeneneHuii, B TOM 4UCIIe
F€OMETPUUECKOE

¥ OMHOMUAIBHOE

OcBanBaTh NOHATHA: CIIy4yaliHas
BEJIMYMHA, paclpe/esieHue, Tadiuma
pacrpeznenenys, AuarpaMmma
pacrpeneneHus.

IIpuBoaUTH NpUMEPDI
pacrpenesentii, B TOM 4Hciie
reOMEeTPUUECKOro U OMHOMHUAIBHOTO.
CpaBHHMBATB pacnpeeieHus CIydyaHbIX
BEJINYUH

Haxoaurb 3Ha4Y€HUS] CYMMBI U
MIPOU3BEICHUSI CITyYalHbIX

BEJINYHH.

CTponTh M pacno3HaBaTh
reoMeTpUIecKoe U OMHOMHUAIBHOE

pacnpenesenme
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[loBTOpEeHue, 06001ICHHE,
cucTeMaTH3alus 3HaHUI

OnucarenbHas CTaTUCTHKA.

CityyaiiHbI€ OIBITHI U BEPOSITHOCTH
CIy4alHbIX cOObITHI. Onepaiuu Haj
COOBITUSIMH. DJIEMEHTbI KOMOWHATOPUKH,
CEpUHU HE3aBUCHUMBIX UCTIIBITAHUN

IloBTOPATH N3yYEHHOE U BHICTPANBATh
CHUCTEMY 3HAHUI

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME
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11 KVIACC

HaumenoBanue paznena (temsi) [KonudecTBo OctoBroe coxepiante
OCHOBHBIE BU/IBI ACSATEILHOCTH 00YyYAIOITUXCS
Kypca 4acoB
Marematnueckoe 0KUIaHNE 4 [TIpumepsl nprMEHEHUST MATEMATHYECKOTO
CIIy4ailHOM BEJIMYHUHBI OXXKHJIaHUsI (CTpaxOBaHUeE, JTOTEPEs). OCBANBATE OHITHE MATEMATHICCKOrO
MaremaTuueckoe 0)XKUJaHue CYMMBbI P —
CITyHarHBIX BETMHHUH. IIpuBoaUTH U 00CYKAATH TPUMEPHI
Maremarireckoe oxujianme MPUMEHEHHUSI MATEMaTUYECKOTO
FeOMeTpHHeCK?FO ¥ OMHOMUAJIBHOTO R
Pacrpee/IcCHIH BouruuciasaTe MaTeMaTHYECKOE
0KUJaHUE.
HUcnoab3oBaTh NOHATHE
MaTeMaTUYECKOTO OKUJIAHUSA U €ro CBOMCTBA
[IPU PELICHUH 3a]1a4.
HaxoauTthb 1o u3BecTHBIM (popmynam
MaTeMaTUYECKOE 0XKUJAHUE CYMMBI
CIIy4YalHbIX BEJIUYMH.
HaxoauTthb 110 u3BecTHBIM (popmynam
MaTeMaTUYECKNE OKUJIaHUS CIIydalHbIX
BEJIMYMH, UMEIOLIUX TEOMETPUUECKOE U
OMHOMUATBHOE pacpeIeICHUS
4
Hucnepcus u crangapTHOE Jlucriepcust ¥ CTaHIAPTHOE OTKIOHEHHE. OcBanBaTh NOHATHS: AUCTIEPCHS,
OTKJIOHEHHE CITy4aitHON Jucrniepcun reoMeTpuyeckoro u CTaHJIAPTHOE OTKJIOHEHHUE CIIyYalHOU
BEJIMYUHBI OMHOMHUATHHOTO BEJIMYMHBI.
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pacnpeeneHus.
[IpakTnyeckas paboTa ¢ UCIOIB30BAHUEM
AIEKTPOHHBIX TAOIHI]

HaxoauTh aucnepcuio 1o pacnpeeeHHUIO.

Haxoauthb 1o u3BecTHbIM PopMynam
JIUCTIEPCUIO0 T€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacmpe/ieieHus, B TOM
YHUCJIE B X0JIe MPAKTHYECKON pabOThI ¢
WCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUII

3aK0H OONBIINX YHUCEN

3akoH OoJnblIuX yucen. Beibopounslii
METOJ] UCCIIEIOBAaHUH.

[IpakTrueckas paboTta ¢ UCII0JIb30BaHUEM
JIEKTPOHHBIX TAOJIHIL

3HAKOMHTBCS C BHIOOPOYHBIM METOZOM
UCCJIE0OBaHUS COBOKYITHOCTH

JTAHHBIX.

H3yuaTs B x0/1e MpaKTHUECKOU pabOTHI ¢
HCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOIHUIL
NPUMEHEHHE BHIOOPOYHOTO METO/Ia
UCCJIeIOBAaHUS

HenpepriBHbIE cilyyaiiHbie
BEJIMYMHBI (pacrpeeieHus)

[Tpumepbl HEMPEPBIBHBIX CITyYalHbIX
BenuurH. OyHKIUS TUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacmpe/ieNieHle U ero CBOMCTBa

OcBauBaTh MOHATHS: HENIPEPbIBHAS
clydaiiHas BEJIMUYHMHA, HEMIPEPHIBHOE
pacrtpeneneHue, PyHKIUS ITTOTHOCTH
BEPOSTHOCTH.

IIpuBoOAUTH IPUMEPHI HEMPEPHIBHBIX
CIIy4alHbIX BEJINYMH.

HaxoauThb BEpOSITHOCTH COOBITHH 110
JTAHHOM ()YHKIIMH TUIOTHOCTH, B TOM YHCIIC
PaBHOMEPHOTO paclpeieiICHUs
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Hopmanbenoe pacnpenenenue

3amauu, NPUBOASILINE K HOPMAJIbHOMY
pacnpenenennto. yHKIMs MIOTHOCTU U
CBOMCTBAa HOPMAJIBHOT'O PACIPEICIICHUS.
[IpakTrueckas pabora ¢ HCIIOJIB30BAHUEM
ANEKTPOHHBIX TaOIHUI]

OcBanBaTh MOHATHS: HOPMAIBHOE
pacrpeacieHue.

BoiaeasiTh 10 ONMHUCAHUIO CITy4YailHbIC
BEJIMYMHBI, pACIPEICIICHHbIE

10 HOPMAJIbHOMY 3aKOHY.

I[IpuBoauTHL NpUMeEPHI 337124, TPUBOISIIINX
K HOpMaJIbHOMY

pacrpeneneHuro.

HaxoauTh 4nciioBbIE XapaKTEPUCTUKH
HOPMAJIBHOTO PaCIpeeeHUs 110 U3BECTHBIM
dbopmyam.

Pematp 3a51aun, CBSA3aHHBIE C TPUMEHEHUEM
CBOWCTB HOPMAJILHOT'O PacIpeAesIeHH, B
TOM YHCJIE C UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX
TalIuIl

[ToBTOpEeHUe, 06001ICHIE U
CHCTEMATH3aIis 3HAaHUN

19

[IpencraBnenue JaHHBIX C TOMOIIBIO
TaOJIMIl U AUarpaMm, OrucaTeIbHas
CTaTUCTHKA, OIBITHI

C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH
COOBITUSIMH, BBIYUCIICHUE BEPOSITHOCTEH
cOOBITHIA ¢ TPUMEHEHHEM (OPMYIT U
rpaduueckux METoI0B (KOOpAMHATHAS
npsiMas, IepeBo, Auarpamma Jiinepa),
CIIy4alHbIE

[1oBTOPATH U3YyYEHHOE U BBHICTPAUBATH
CHUCTEMY 3HAHUMN
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BEJINYUHBI U PACTIPEICICHUS,
MaTEMaTHYECKOE OKUJAHUE CIIy4YalHON
BEJINYNHBI

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

34
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