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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no MaTreMaTuke yriyOJEHHOTO YPOBHS JJi 0Oy4arOIIUXCsl Ha ypPOBHE
cpenHero obOmero oOpa3zoBanus pa3paborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, TNPEABABIIEMBIX K MaTeMaTHYE€CKOMY
o0pa30BaHUIO, U TPAAMIIMK POCCHICKOTO 00pa3oBaHus. Peanm3anus mporpaMMsl 110
MaTeMaTHKEe 00eCTIeYMBAET OBJIA/ICHUE KIIIOUEBBIMU KOMIIETEHIIUSIMHU, COCTABIIAIOIINMU
OCHOBY [IJIi  CaMOpa3BUTUSL M  HENPEPHIBHOIO  00pa3oBaHMsl, IE€JIOCTHOCTh
OOMIEKYJIbTYpHOTO,  JIMYHOCTHOTO M  TO3HABaTEJIBHOTO  Pa3BUTUSL  JMYHOCTU
00ydJarommxcs.

B nmporpamme 1o maremaTuke y4TeHbl UACH U MoJjoxkeHus «KoHIenmuu pa3BuTs
MaTeMaTtuyeckoro obOpazoBanuss B Poccuiickoit ®enepanun». B coorBeTcTBUUC
Ha3BaHUEM KOHIICHIIMM MAaTeMaTHYeCKoe 0Opa3oBaHUE JODKHO, B YACTHOCTH, pElIaTh
3alady oOecrnedyeHus: HeOOXOUMOro CTpaHE 4uclia 00ydarolIuxcsi, MaTeMaTH4ecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsI MPOJOJDKEHHS] OO0pa3oBaHUsl 10 Pa3IU4HBIM
HaIpaBJICHUSIM, BKJIIOYAs MPENo/ilaBaHue MaTEMaTUKH, MAaTEMaTUYECKHE UCCIICOBaHUS,
paboty B chepe MHPOPMAITMOHHBIX TEXHOJOTUM W JIPYTUX, a Takke OoOecreueHus s
KKJIOTO O0Yy4aromerocsi BO3MOKHOCTU JOCTHXKEHUS MaTeMaTHUYeCKOW MOJTOTOBKH B
COOTBETCTBHH C HEOOXOAMMBIM €My YpoBHeM. VIMEHHO Ha pelIeHHEe JTHX 3a]ad
HaIleJIeHa TporpaMMa 1o MaTeMaThKe yriyOaéHHOTO YPOBHSI.

B snoxy uudposoit Tpanchopmaiuu Bcex cdep UeIOBEUECKOW AESTENbHOCTU
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM HYEJIIOBEKOM 0€3  XOpoliei
MaTeMaTUYeCKON MOATOTOBKU. DTO OOYCJIOBJICHO TE€M, YTO B HAIIIM JHU PACTET YMCIIO

CHEUATbHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHbIM NPHUMEHEHHUEM MATEMATHKU:U
B cdepe SKOHOMHKM, U B Ou3HEce, U B TEXHOJOTMYECKUX OO0NacCTAX, U JaXeB
Ir'YMaHHUTapHBIX cpepax. Takum 00pa3om, Kpyr 00yHaromuxcs, Juisi KOTOPbIX MaTEMaTUKA
CTAaHOBUTCSL 3HAYUMBIM MpeAMETOM, (YHIaMEHTOM OOpa30BaHMsl, CYIIECTBEHHO
pacmupsiercs. B Hero BXOAST He TOJBKO OOydaroliuecs, MUIaHUPYIOIIUE 3aHUMAThCS
TBOPYECKOM M MCCIEOBATEIbCKOM pabOTOW B OOJACTHM MaTeMaTHKW, UH(POPMATHUKH,
($U3MKYM, SKOHOMHUKM U B JPYrHMX O0JIaCTSAX, HO U T€, KOMY MaTeMaTHUKa HYXHa JJs
UCIIOJIb30BaHUs B Ipodeccusix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTh MaTEMaTHKH OOYCIIOBJIEHAa TEM, 4YTO €€ MpeIMeTOM
ABIISIIOTCA (PyHAAMEHTaJ bHbIE CTPYKTYphI HAILIEro MHpa: MPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHBIE  OTHOLIEHUSA, (YHKUMOHAIBHBIE 3aBUCUMOCTH U  KaTEroOpuu
HEONPEIEIEHHOCTH, OT MPOCTEMIINX, YCBAUBAEMBIX B HENOCPEICTBEHHOM OIIBITE, 0
JIOCTATOYHO CJIOXHBIX, HEOOXOUMBIX JJIs1 pa3BUTHSI HAYYHBIX U TEXHOJOTUYECKHUX UACH.
be3 KOHKpETHbIX MaTEeMaTHYECKUX 3HAHMM 3aTpyJHEHO MOHUMAaHUE MPUHIUIIOB
YCTPOMCTBA M MCIOJIb30BAHUSI COBPEMEHHOW TEXHHMKH, BOCIIPUATHE W MHTEPIpPETALUS
pPa3HOOOpa3HOW  COIMANbHOM, JKOHOMHYECKOW, TMOJMUTUYECKOW  UWH(pOpMaIuH,
Manod(pQekTuBHAa TOBCENHEBHAS TpPAKTUYECKas eATeIbHOCTh. Bo MHOrmx cdepax
po(heCCUOHANIBHOM JEATENHOCTU TPEOYIOTCS YMEHMSI BBIIOJIHATH pAC4€ThI, COCTABIIATh
QJITOPUTMBI, TPUMEHATH (OPMYNBI, MPOBOAUTH T'€OMETPUUECKHUE U3MEPEHUS MU
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MIOCTPOCHUS, YUTaTh, 00padaThIBaTh, HHTEPIIPETUPOBATH M MIPEICTABIATh HH(OPMALIHIO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoOB, TOHUMATh BEPOSTHOCTHBIA XapaKTep CITydailHbIX
COOBITHH.

OnHOBpEeMEHHO C paciiupeHueM cdep MPUMEHEHHUs MaTeMaTHKH B COBPEMEHHOM
obOmiecTBe BCE Oonee BaKHBIM CTAHOBHTCS MaTEMaTHYECKHH CTUJIb MBIIUIEHNS,
TPOSIBJISIIONTUICSA B ONpPENeNEHHBIX YMCTBCHHBIX HaBBIKaX. B Tpoliecce H3ydeHHS
MaTeMaTUKH B apceHajJ MPUEMOB W METOJOB MBINUICHUS YEJIOBEKAa €CTECTBEHHBIM
0o0pa3oM BKJTIOUYAIOTCS WHAYKIUS U ACAYKIHs, 0000IIeHNEe U KOHKPETH3AIMs, aHAIH3 U
CUHTE3, KJaccu(uKalmsa U cUcTeMaTu3alys, adcrparupopanue u aHajaorus. OObEeKThI
MaTEeMaTHYECKUX YMO3AKIIOUCHHM, TpaBWiIa WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYCCKHUX  IIOCTPOCHHM,  CIOCOOCTBYIOT  BBIpAaOOTKE  YMCHHS
dbopMyIMpoBaTh, 0OOCHOBEIBATh W JOKA3bIBATh CYXKJICHHs, TEM CaMbIM (OPMHUPYIOT
JOTUYECKUA CTWIb  MBIIUICHUSA. Benaymas poibs  TPUHAMICKUT MaTeMaTHKE
B (DOPMHUPOBAHUM AJTOPUTMHYECKONH KOMITOHEHTHI MBIIIJICHUS W BOCIIUTAaHUH YMEHHH
JNEHCTBOBATh TI0 3aJlaHHBIM  aJlTOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIC W
KOHCTPYHpOBaTh HOBBIC. B mpoliecce perieHus 3ajad — OCHOBBI JJII OpraHU3aIluu
y4eOHOM JEeSITEIbHOCTH Ha ypoKax MaTeMaTMKU — pPa3BUBAIOTCA TBOpUYECKas U
MIPUKJIATHAS CTOPOHBI MBIIIIICHUS.

OOydeHue maTeMaThke Aa€T BO3MOYKHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOYHYIO,
parMoHAIBHYI0O U WH(GOPMATUBHYIO pPedb, YMEHHE OTOMpPATh HaWOOJIee TOIXOJISIINE
SI3IKOBBIC, CHUMBOJIMYECKHE, TpadHUecKhe CpelIcTBa JUIS BBIPAXKEHUS CYXXJICHHH U
HaTJISTHOTO UX MPEACTABICHHS.

HeoOxoauMbpIM KOMIIOHEHTOM OOLIEH KYyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
SBIISIETCS 00IIIee 3HAKOMCTBO C METOIaMH TTO3HAHUS IEHCTBUTEILHOCTH, TIPEICTABICHHE
O MpeaMeTe M METOJE€ MAaTeMaTUKH, €ro OTIMYUAX OT METOJIOB €CTECTBEHHBIX U
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSIX NPUMEHEHHS MaTeMaTHUKW MJisi PEIIeHUs
HAYYHBIX ¥ MPUKJIAJHBIX 3a/1a4. TakuM 00pa3om, MaTeMaTH4eckoe o0pa3oBaHHE BHOCUT
CBOI BKJIaJ B hOpMHUPOBAHUE O0IIIEH KYIbTYphI YeJIOBEKA.

N3ydyeHne MaTeMaTUKU CIIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKA,
MOHMMAHUIO KpPAacOThbl M U3AIMIECTBA MAaTEMaTHYECKUX PACCYKICHUH, BOCHPHITHIO
reOMEeTpUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.

[TpuopurerHeiMu LesiMU 00yueHust Marematuke B 10—11 knaccax Ha yriy0si€HHOM
YPOBHE TMPOIOJDKAIOT OCTABAThCS:

(GopMupOBaHHE IEHTPAIbHBIX MaTEMaTHUECKUX TMOHATHH (YHCIIO, BEJIMYMHA,
reomeTpuyeckas ¢Gurypa, TEpeMeHHas, BEpPOSTHOCTh, (YHKIHS, MPOU3BOIHAS,
WHTETpalT), 00ECTICUNBAIOIINX PEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMAaTHIECKOTO
o0Opa3oBaHMs 00YYaIOITNXCS;

NoJBe/cHNE OOydJalolmMXcs Ha JOCTYITHOM JUIi HHUX YpPOBHE K OCO3HaHHUIO
B3aMMOCBS3M MAaTEMAaTHKU U OKPYKAOIIEro MUpa, MOHUMAHUIO MaTEMATHKU KaK YacTH
OO0IIeH KyJIbTYpHl YEIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0O0ydarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIEI0BATEIbCKIUX YMEHUHM, KPUTUYHOCTH MBIILICHUS,
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MHTEpeca K U3YYEHUIO MaTEMAaTHKH;

dopmupoBanrne (GYHKIMOHATBHOW MaTEMaTHUYECKOH TPaMOTHOCTHU: YMEHHS
pacro3HaBaTh MaTEMAaTHYECKHME AacCIeKTbl B PEANbHBIX JKU3HECHHBIX CHTYalHUSIXU
Opyl  WM3yYEeHUHU JPYTHX YyYEeOHBIX TMPEAMETOB, TIPOSIBICHHUS 3aBUCHUMOCTECH U
3aKOHOMEpHOCTEH, (opMynupoBaTh HX Ha S3bIKE MaTEMaTUKM W  CO3/1aBaTh
MAaTeMaTHYECKUE MOJEIN, IPUMEHITh OCBOCHHBIM MAaTEMAaTHYECKUMU amnmapar JJis
pELICHNs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady, HWHTEPIPETUPOBAaTh U OICHUBATh
MOJTyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepxkaHusi mateMatuku B 10—11 kiaccax yrinyOiaéHHOrO
YpOBHSI  SBISAIOTCS: «Yucna W BBIUMCHCHHS», «AnreOpa» («Anrebpandeckue
BBIPOKEHUS», «YPaBHEHHS U HEPABEHCTBa»), «Hauasa mMaTeMaTHYECKOro aHalln3ay,
«T'eometpusi»  («['eomerpuueckue ¢Gurypel U HUX CBOMCTBa», «l3MepeHue
F€OMETPUYECKUX BEIMYHMH»), «BepoATHOCTh U cTaTUCTUKa». JlaHHBIE JHHUU
Pa3BUBAIOTCS MapaUIEIbHO, KaX1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO HE
HE3aBUCHUMO OJIHA OT JIPYIOi, a B TECHOM KOHTAKTE U B3aumoaeicTeun. Kpome atoro,ux
OOBEUHSET JIOTHYECKasi COCTABJISIONIAsA, TPAJAMIIMOHHO WPHUCYIIas MaTeMaThKe |
IIPOHU3BIBAIOIIAA BCE MATEMAaTHYECKHE KYpChl M COJEpIKATEIbHBIC JIMHUU.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMEHHE ONEPUPOBATH MOHATUSIMU:
ONPENIEIICHUE, aKCUOMa, Teopema, CIIEICTBUE, CBOMCTBO, IPHU3HAK, J0Ka3aTelIbCTBO,
PAaBHOCHJIbHBIE (hOopMyIHPOBKH, YMEHHE (dbopmMynrpoBaTh oOpaTHOe U
IIPOTUBOIOJIO)KHOE  YTBEPKJICHUE, MPUBOAUTH IPUMEPBI U  KOHTPIPUMEPHIL,

UCITOJI30BaTh METOJT MaTEeMaTWYeCKOW WHAYKIMU, TMPOBOJANWTH JTOKa3aTCIIbHBIC
pacCyXJeHus TIpU PCEIICHWH 3ajJad, OICHWBATh JIOTHYECKYH) TIPAaBHUIHHOCTH
pacCykKJIeHU» OTHOCUTCS KO BCEM Y4YEOHBIM KypcaM, a (OpMHpPOBAHUE JIOTUYECKUX
YMEHUHN pacmpenenseTcs Mo BCeM rojaaM OOy4YeHHsS Ha YPOBHE CpPETHEro OOIIero
oOpa3zoBaHusl.

B cootBercTBrn ¢ ®I'OC COO MaremaTuKa SBISETCS 005S3aTCIBHBIM MPEIMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHus. Hacrosimelt mnporpamMmMoil Mo MaTeMaTHKE
nmpeaycMaTpuBaeTca HM3ydeHue ydeOHoro mpenMera «Marematwka» B pamKax TpEX
y4eOHBIX KypCcOB: «AnreOpa 1 Havyajia MaTeMaTHYECKOTO aHalu3a», «I'eomeTpusy,
«BeposaTHOCTh B cTaTUCTHKA». DOPMHUPOBAHUE JIOTHYESCKUX YMEHHUH OCYIIECTBIISCTCS Ha
NPOTSHKEHUH BCeX JIeT OOydYeHHMsl Ha YpPOBHE CpeIHero o0miero ooOpa3oBaHUs,a
AJIEMEHTHI JIOTUKH BKITFOYAFOTCS B COJIEPIKAaHUE BCEX HA3BAHHBIX BBINIE YICOHBIX KYPCOB.

OO0miee KOMMYECTBO YacOB, HAMPABICHHBIX HA W3yYE€HHE MaTEMaTHUKH Ha
yriay0iaeaHoM yposHe — 544: B 10 kiacce — 272 aca (8 wacoB B Henento), B 11 kinacce —272
yaca (8 yacoB B HE/ICIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDbI
ITO MATEMATHUKE HA YPOBHE CPEIHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaIaHCKOro BOCTIMTAHMA:

c(hOPMHUPOBAHHOCTh T'PAXKIAHCKOW TMMO3UIIMK OOYYaroOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHA POCCHIICKOTrO OOIECTBa, MPEACTABICHUE O MATEMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHUN, TPOLIEYP FPAKIAHCKOTO
oO1recTBa (BBIOOPHI, OMPOCH U JIPYroe), YMEHUE B3aUMOJACHCTBOBATh C COIMATBHBIMU
MHCTUTYTaMH B COOTBETCTBHUU C UX (QYHKIMSIMU U HA3HAYCHHUEM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH, YBaXKCHUS
K IPONUIOMY M HACTOSIIEMY POCCUHMCKOM MaTE€MAaTHUKH, LEHHOCTHOE OTHOIICHUE
K JOCTIKCHUSAM POCCHMUCKUX MAaTEMAaTUKOB M POCCHICKOM MaTEMATHYECKOM IIKOJBI,
HCIIOJIb30BaHUE 3THX JOCTH)KCHUH B IPYTUX HayKaxX, TEXHOJOTHUIX, cpepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCHUHCKOrOo Hapona, Cc(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWs, AITUYECKOTO TOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3aJay, pEUICHUH, pPACCYXIAEHUH, BOCHPHUHUMYHUBOCTHK
MaTeMaTHYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyecKkoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHS NMPUMEHSATH MaTEeMaTHUYECKHWE 3HAHWUS B HHTEpecax
3I0pOBOTO W 0Oe€30macHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHWE, COAJaHCHPOBAHHBIM PEXUM 3aHATHA M OTJbIXa,
perymnspHas pusndeckas akTUBHOCTD), (PHU3NYECKOE COBEPIIICHCTBOBAHUE NP 3aHATHSIX
CIIOPTUBHO-03/I0POBUTEIIBHOMN JESITEIbHOCTHIO;

6) TPyA0BOr0 BOCTIMTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTU TPYAOIIO0HUS, WHTEPEC K Pa3InYHBIM
chepam TmpodecCUOHALHONW JCSATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U e
MPWIOKEHUSIMIA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC J>KM3HEHHBIC IIJIaHBI, TOTOBHOCTh W CIIOCOOHOCTHK
MaTeMaTH4eCKOMY OOpa30BaHHWIO M CaMOOOpPa30BaHUIO HA TPOTSHKEHUU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUECKHUX 3a/7a4 MaTeMaTHU4eCKOU
HaIPaBJICHHOCTH;



7) IKOJOrHY€CKOr0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh IKOJIOTUUECKON KYJIbTYpbl, IOHUMAaHUE BIIMSHUS COLIMAIBHO-
PKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON 1 COLMATILHOM CpeJibl, OCO3HAHUE
I00aJBbHOIO  XapaKTepa JKOJOTHMYECKUX IMpoOJieM, OpHEHTAIlMsd Ha TMpUMEHEHHUE
MaTeMaTHYECKUX 3HAHUN [JI1 pEIICHHS 3a7ad B 0O0JIaCTH OKpY’KalolleW Cpeabl,
IJIAHUPOBAHUE MOCTYMKOB M OLIEHKH UX BO3MOKHBIX MOCIEICTBHUI JJIsi OKPY’Karoniei
Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOILECTBEHHOM MPaKTUKH, IOHMMaHUE MaTEMAaTUYECKON HayKu Kak
cepbl YEIOBEUECKON AESATEIbHOCTH, 3TAllOB €€ pa3BUTHUSA U 3HAYUMOCTHU JJIsl pa3BUTHUS
LIMBUJIM3ALIMM, OBJIAJIEHUE A3BIKOM MATEMATHKM M MaTE€MaTUYeCKOW KYyJIbTYpOM Kak
CPEICTBOM  IIO3HAHMWSI  MHpPA, TOTOBHOCTb  OCYLIECTBISITb  IHPOEKTHYKD U
UCCJIEI0BATENBCKYIO I€ITEIbHOCTh UHANBUIYABHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3ydeHUss MaTeMaTHKW Ha YPOBHE CPEIHEro oOIiero oopa3zoBaHuUs
y oOyuaromierocst 0ynyT copMupoBaHbl MO3HABATENIbHBIE YHHUBEPCAJIBbHBIE YYEOHBIC
JNEeUCTBUSI, KOMMYHHKATUBHBIE YHHUBEpPCAJIbHbIE Yy4e€OHbIC IEHCTBUS, PETYISATUBHBIC
yHUBEpCaIbHbIC YUeOHbIE ICHCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble joruvyeckue 1eHCTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEeMaTHYECKUX
OOBEKTOB, MOHATHHI, OTHOIIEHUH MEXAYy MOHATUSAMHU, (POPMYJIUPOBATH ONpEICIICHUS
NOHSTUN, YCTaHABIMBATh CYIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIIMK, OCHOBAHUS IS
000011IeHNS U CPABHEHHUSI, KPUTEPUU MTPOBOJIUMOIO aHAJIN3A;

BOCIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATEIbHBIE, €IMHUYHBIEC, YACTHBIE U O0ILIME, YCIOBHBIE;

BBISIBJISITh MAaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U MPOTUBOPEUUS
B (haKTax, JNaHHBIX, HAOMIOJEHUSX U YTBEPXKICHUSIX, MpelIaraTb KpUTEpuu IJis
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNI;

JIeN1aTh BBIBOJIBI C MCTIOJBb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHUI, YMO3AKIIOUEHUH 10 aHAJIOTUH;

IPOBOJUTh CAMOCTOSITEBHO JO0KAa3aTeIbCTBA MaTEeMaTHUYECKUX YTBEPKIECHUN
(mpsiMble ¥ OT TPOTHUBHOIO), BBICTPAUBATh APIYMEHTAILIMIO, MPUBOAUTH MNPUMEPHI U
KOHTPIpPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BHIBOJBL;

BBIOMpATh COCO0 pelleHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHusi, BbIOMpaTh Haubosee MOAXOIAIMINNA ¢ YYETOM CAMOCTOATEIbHO BBIIEIECHHBIX
KPUTEPUEB).



Bba3oBnle ucciaenoBarejabCcKkue JeiCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHUS,
dbopMyIUpOBaTE BOMPOCH], (PUKCUPYIOIIKE MPOTHBOpEUYne, MpoOIeMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, MCCIIEeIOBaHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX]1y 00BEKTaMH, SBJICHUSMHU, IPOIECCAMU;

CaMOCTOSITeNIbHO (hopMynHpoBaTh 0OOOIIEHHUS M BBIBOABI 110 pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUSA, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IOTYYEHHBIX
PE3yNBTATOB, BHIBOJOB M 000OIICHNUI;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IMpoOllecCa, a TakKe BbIJBUTaTh
MPEIOIOKEHHS O €T0 PA3BUTUU B HOBBIX YCJIOBHUSAX.

Pab6ora ¢ undopmanueii:

BBISIBIISITH Je(OUIIUTHI MHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX ISl OTBETA Ha BOIIPOC
U JUIs1 PEIICHUS 3a/1a4H;

BbIOMpaTh WMHQPOPMAIMI0O U3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (Hopm
MPEJICTABIICHHUS;

CTPYKTypUpOBaTh HWH(OpMAIMIO, TPEACTAaBISITE €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpaduyuecKy;

OIICHUBATh HAJIEKHOCTh MH(OpPMAIMKM 0 CAMOCTOSATENIHHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

BOCIIPHHUMATh U (OPMYJIUPOBATh CYXKICHHUS B COOTBETCTBUHM C YCIOBHIMH
U 1EJISIMU OOIIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a1adi, KOMMEHTHPOBAThH
MOJIYYCHHBIN PE3YJIbTAT;

B XOJe OOCYXJEeHHS 3a/aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAa€MOM TEMBI,
poOJIeMBI, pelraeMoi 3aJ1auy, BBICKA3bIBATh WJCH, HAIICJICHHBIC HA TOUCK PEIICHHS,
COTOCTaBIIATh CBOM CYXKICHUS C CYXICHUSIMU JAPYTMX YYaCTHHUKOB JIMAJIOra,
OOHapy>KHBaTh Pa3InIUe M CXOJCTBO TMO3UIINNA, B KOPPEKTHOU hopme dhopMynHpoBaTh
pa3HOTIacHsl, CBOU BO3PAKEHUS;

NPEACTABIIATh PE3yJbTaThl PEIICHUS 3aJadd, SKCICPUMEHTa, HWCCISIOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOWpPATh (opMaT BBICTYIUICHUS C YYETOM 3aja4
NPE3CHTAINN U OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIE YHMBEpPCAJIbHbIC Y4eOHbIE EHCTBUS
Camoopranu3amnus:

COCTABJISITH IIJIaH, AJITOPUTM PEIICHUS 3a]1aui, BEIOUPATh CIIOCO0 PEIIeHUsI ¢ yUETOM
UMEIOINUXCSA PECYypCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUHN ¢ yUETOM HOBOW MH(MOPMAIIUH.



CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IIO3HABATEIBHOM pedeKCHU KaK OCO3HAHHUS COBEPIIAeMbIX
JNEHUCTBUM W MBICIUTENBHBIX TPOIECCOB, MX pPE3yJIbTaTOB, BIAJIETh CIOCOOAMU
CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoliecca W pe3ysbTaTa pEIIeHUs MaTeMaTHYeCKOU
3aj1auu;

MpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH pEIICHUU 3a/1ayH,
BHOCHTb KOPPEKTHUBBI B JCSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa €M U YCJIOBHUSM, OOBICHATH MPUUUHBI
JOCTUKEHUS WM HETOCTHKECHUSI PE3yIbTaTOB AESITEIFHOCTH, HAXOIUTH OIIHOKY, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITEJIbHOCTD:

MMOHUMATh U UCIIOJIB30BaTh IPEUMYIIICCTBA KOMAH/IHOW U HHIWBUAYAJIbHOU pabOTHI
NpU PEIICHUH YYEOHBIX 3a/Jad, NPUHUMATH I1I€JIb COBMECTHON JI€SITEIHHOCTH,
IJIAaHAPOBAaTh OPTraHU3AIMI0O COBMECTHOM paboThl, pacmpeAcnsaTh BHABI padoT,
JIOTOBapHUBaThCs, OOCYKJaTh IIPOIIECC W pe3yiabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPYIIOBBIX (opMax paboTel (0OCYXaAeHUsS, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» U HHBIC), BBITIOJHATH CBOIO YaCTh PaOOTHI M KOOPJAMHUPOBATH CBOU
JEUCTBUS C APYTUMHU WICHAMU KOMaH/Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIIMIA
MPOAYKT IO KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMO/ICHCTBUSI.

IIpeaMeTHble pe3yabTaTbl OCBOCHUS (eAepanbHOl padodeil MpOorpamMMBbITIO
MaTeMaTUKe MPEJACTaBJIEHBI M0 ToJlaM OOY4YEeHUsI B paMKaX OT/IEJbHBIX YUEOHBIX KYpCOB
B COOTBETCTBYIOIINX Pa3feax HACTOALIEH TPOTPAMMEL.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»F
F

F
MHNOACHUTEJBHASA 3AIIMCKA

VYuebHsbIil Kkypc «Anredpa U Hayajga MaTEMaTHUUYECKOTO aHANIM3a» SBISETCS OJHUM
u3 Haubosiee 3HAYMMBIX B MPOTpaMMe CpeAHEero oOIiero oopa3oBaHUs, MOCKOJbBKY,
C OJHOM CTOPOHBI, OH OOECIIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy M1 M3y4YEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOPOHBI, (POPMHUPYET JOTUYECKOE U
aOCTpaKTHOE MBIIUICHUE OOydYaroluuxcsi Ha YpOBHE, HEOOXOJUMOM il OCBOCHUS
UH(OpPMATUKH, OOIIECTBO3HAHUSA, HCTOPUHU, CIOBECHOCTH W JAPYTUX JUCHUIUIMH.
B pamkax pganHOTO y4eOHOro Kypca O0OydYarouiuecs OBJIQJICBAIOT YHUBEPCAIbHBIM
A3bIKOM  COBPEMEHHOW HaykH, Koropas (GOpMyJIHpYeT CBOM  JOCTHUIKECHMS
B MaTeMaTU4yecKou opme.

VY4eOHbIl Kype alireOpbl M Hauajd MaTeMaTUYeCKOro aHaJIn3a 3aKJIaJbIBAET OCHOBY
JUISL  YCIICIIHOTO OBJAJCHHUS 3aKOHAMH (U3UKHA, XUMUHU, OHOJOTHWH, TOHUMAHUS
OCHOBHBIX TEHACHLMWA pa3BUTHUS SKOHOMUKHA M OOIIECTBEHHOM >XM3HH, MO3BOJSET
OpUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO MCIIOJIb30BATh MX JJI AAJIbHEHIIEro 00pa3oBaHusl U B MOBCEAHEBHOM KU3HM.
B To e Bpems oBianeHue  aOCTPaKTHBIMU M JIOTHYECKU CTPOTUMU
KOHCTPYKIUSIMU anreOpbl U MaTeMaTHYECKOTO aHajln3a pPa3BUBAET YMEHUE HAaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTB, JOKA3bIBATh YTBEPKACHUSIC MOMOUIBIO
WHIYKIIUU U PacCyXIaTh NEAYyKTUBHO, MCIOIB30BaTh 00OOIICHNE M KOHKPETH3AIUIO,
abcTparupoBaHue u aHaJOTHIO, dbopmupyet KpEaTUBHOEH KPUTHUECKOE
MBIIICHHE.

B xone uzyuenus: yueOHOTo Kypca «Anredpa u Hauajia MaTEMaTUYECKOTO aHAIIA3ay
oOy4aromuecs NoJIy4atoT HOBBIN OIBIT PEIICHUS] IPUKIIAIHBIX 33]]a4, CAMOCTOATEIbHOTO
MOCTPOCHUSI MATEMaTUYECKUX MOJIENIEd pealbHbIX CHUTYallMil, HWHTEpIpETalHU
MOJIYYEHHBIX PELIEHUM, 3HAKOMSITCS C IPUMEPAMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIUMUCS MATEMAaTUUECKUMU OTKPBITHSIMU U UX
aBTOpaMHU.

VY4eOHbIil Kypc 00J1aJaeT 3HAUUTEIbHBIM BOCIIUTATEIbHBIM MOTEHIIUAIOM, KOTOPBIN
peanu3yeTrcss Kak dYepe3 Y4yeOHBIM MaTepual, CHoCOOCTBYIONUN (HOPMUPOBAHHIO
HAy4YHOT'O MUPOBO33pPEHUS, TaK U Yepe3 crietuuky yueOHoM AesTeIbHOCTH, TpeOyrouen
MPOJOIKUTEILHON KOHIIEHTpPAllMM BHUMAHMS, CaMOCTOSITENIbHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3a MOJyYE€HHBIN PE3yJIbTaT.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTeMaTHYEeCKOTO aHalu3a
JISKUT EATCTbHOCTHBIA MMPUHITUATT 00yUYEHUS.

B cTpykrype yueOHOTO Kypca «Anredpa M Hayajga MaTEMaTHYECKOTO aHAIN3a»
BbIJICJIEHBI CJIEIYIOLIUE COACPKATETbHO-METOANYECKUE TUHUU: «HHCIa U BEIUUCTIEHUSY,
«DyHkMM U rpapukn», «YpaBHEHHs M HepaBeHCTBay, «Hauama maremMaTuyeckoro

10



aHanuza», «MHoXkecTBa M JOTHKa». Bce OCHOBHBIE COJEpKATETHLHO-METOIUYECKUE
JUHUU W3y4YalOTCs Ha MPOTSHKEHUU ABYX JIET OOy4YeHHS Ha ypOBHE CPEIHEro OOIIero
oOpa30oBaHUs, €CTECTBEHHO JOIOIHSS IPYT Apyra W MOCTEIICHHO HACHIIIAsICh HOBBIMU
TeMaMH U pasjiefiaMu. JlaHHbIH y4eOHBIH KypcC SIBISETCS MHTEIPATUBHBIM, MOCKOJIBKY
oOBeauHsET B ceOe COAep)KaHNe HECKOJBKMX MAaTeMAaTHUECKUX JUCITUTUINH, TAKMX Kak
anredpa, TPUTOHOMETPHSI, MATEMATUYECKUN aHAIIU3, TEOPUS MHOXKECTB, MaTeMaTUYeCKast
joruka u apyrue. [lo mepe Toro kak oOyuwaroniyecs OBIaJeBalOT BCE O0Jee MMPOKUM
MaTeMaTHYeCKUM  allllapaToM, y HHX  TOCIEJOBATEIbHO  (OPMHUPYETCS W
COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYI0 MOJENb PEalbHOW CUTYallH,
NPUMEHATh 3HAHWS, TOJYYCHHBIC MPH HM3YyUYCHUH YYEOHOTO Kypca, IS PEIICHHS
CaMOCTOATENLHO  CHOPMYJIMPOBAHHOM  MaTEMaTHYECKOM  3aJadd, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenbHO-METOAUYECKass JIMHUS «UuWcina W BBIYUCICHHS» 3aBepIacT
dbopMHpOBaHNE HABBIKOB UCIIOIB30BAHUS ICUCTBUTEIBHBIX YUCEII, KOTOPOE OBLIIO HAYATO
Ha ypOBHE OCHOBHOTO 00111eT0 0OpazoBanusi. Ha ypoBHe cpeaHero ooiiero oopa3oBaHus
0co0oe BHUMaHHUE yJemseTcss (JOPMHUPOBAHUIO HABBIKOB PAIMMOHAJILHBIX BBIYUCICHHH,
BKJIFOYAIONINX B CEOs UCTIOIB30BaHUE PA3IMYHBIX (DOPM 3amUCH YKcClia, YMEHHE JIeIaTh
MIPUKHUIKY, BBITTOJTHATH MPHUOIMKEHHBIC BEIYMCICHHS, OTICHUBATH YHCIIOBBIC BRIPAKCHUS,
paboTath ¢ MaTeMaTHYECKUMU KOHCTAaHTaMH. 3HAKOMbIE OOYYaloIMMCS MHOXKECTBa
HATypaJdbHBIX, IIENBIX, PAIMOHAIBHBIX W JCHCTBUTCIBHBIX YHCET JIOTOJHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX YHCEl. B KaKIoM M3 3TUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My crenupuyYecKue 3aJadyd U ONepaluu: JeJICHHE HaIllelo,
ONEpUPOBAaHUE OCTATKAMU Ha MHOXECTBE LIENbIX 4YHUCEI, O0co0ble CBOWCTBA
palMOHAIIBHBIX U WPPALNMOHAIBHBIX YHCEN, apu(PMETHYECKHE Olepaluu, a Takke
W3BJICUCHHUE KOPHS HATypajJbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnaronmapss mocnenoBaTeIbHOMY pAaCIIMPEHUI0 Kpyra UCIHOJIb3yeMbIX 4YHCEel W
3HAKOMCTBY C BO3MOXXHOCTSMH WX TPUMEHEHHUS A PEIICHUS pPa3INYHbIX 3a/1a4
dbopMHpyeTCs TpEeICTaBlIeHne O EIWHCTBE MAaTeMaTHKH Kak HaykKd HW e pOJIUB
MOCTPOCHUU MOJIEIe peaJlbHOr0 MHUpa, IIMPOKO HMCIOJIB3YIOTCS 0000IIeHHEe U
KOHKpETU3aIHsI.

Jluaus «YpaBHEHHs U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKECHUU BCETO O0YUICHHS
Ha YPOBHE CpeJHEro 001ero o0pa3oBaHusl, TOCKOJIBKY B KaxaoM paszzene [Iporpammbl
NPEIyCMOTPEHO pEIIEHWE COOTBETCTBYIOIIMX 3aj1ad. B pesynbraTe oOyuarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAaMH PEIICHHUS PAMOHAIBHBIX, HPPAIlHOHAIBHBIX,
MOKA3aTeNIbHBIX, JJOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHECHUN, HEPABCHCTB U
CHUCTEM, a TaKXKe 3amad, CoAcpiKalux IapaMeTphl. [lomydeHHBIE YMEHHS MIHPOKO
WCITIOJIB3YIOTCSI TIPH UCCIEAOBAaHUM (PYHKITUN C TIOMOIIIBIO TIPOM3BOIHOM, MPU PEIICHUN
NPUKIAIHBIX 3a7a4 W 3a7a9 Ha HaXOXXJICHHWE HAWOOJBIIUX M HAMMCHBIIMX 3HAYCHUU
byukiuu. JlaHHas cojeprkaTefibHasl JUHUS BKJIIOYaeT B cels Takxke (opMupoBaHue
YMEHUW BBINONHATH pacdy€Tel 1Mo QopmynaMm, MnpeoOpa3oBaHUsI palMOHAIBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BBIPAXKEHUH,
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CoJepKalMX CcTeneHu u Jjorapudmsl. brarogaps wusydeHuro anreOpandeckoro
MaTepuana MPOUCXOIUT JajlbHEMIIee pa3BUTHE AJITOPUTMUYECKOIO M aOCTPAKTHOIO
MBIIUICHUS 00yYaromumxcs, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyKIECHUH, paOOThI
C CUMBOJIbHBIMHU (pOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
paBeHCTB M HepaBeHCTB. AnreOpa mpemiaraeT 3(G(EeKTUBHbIE WHCTPYMEHTHI IS
peLIeHUs IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HaTrJISIJHO IEMOHCTPUPYETCBOU
BO3MOYKHOCTH KaK sI3bIKa HAyKHU.

CopepxarenpHo-MeTOAMYeCKass JUHUSA  «DyHKIMM U TpauKw»  TECHO
HepernseTaeTcs ¢ IpyruMH JIMHUSAMU y4eOHOIo Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  NOCIENOBATEIIBHOCTh  M3Y4Y€HHs  marepuana. l3yueHume  CTEneHHOW,
NOKa3aTeNbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKLUH, UX CBOWCTB U
rpauKOB, HCTIOJIb30BaHNE (DYHKLIMIA JJI pEeLICHU 3a]1a4 U3 APYTUX YUYECOHBIXITPEIMETOB
Y pEAJIBHOM JKM3HU TECHO CBS3aHO KaK ¢ MaTEMAaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 00bIIOE BHUMaHUE yAeNIseTcs (pOpMUPOBAHUIO
yMEHUsl BbIpaxkaTh (OpMyJaMU 3aBUCUMOCTH MEXIY pPa3jIM4YHbIMA BEJIUYHMHAMM,
UCCIIEIOBaTh IOJIyYEHHbIE (PYHKIMM, CTpOUTh HX Trpaduku. Matepuan 53Tou
COJIep KaTeIbHOM JIMHUU HalEJIeH Ha pPa3BUTUE YMEHUM W HABBIKOB, IMO3BOJISIOIIUX
BBIPQKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMH B Pa3IMYHON (popMme: aHaTUTHYECKOM,
rpaduyeckoil u cnoBecHOU. Ero n3yueHnue cnocoOCTByeT pa3BUTHUIO arOPUTMUYECKOTO
MBIIUICHUS, CIOCOOHOCTH K 000OIIEHUIO 1 KOHKPETU3allUU, WCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHass JuHUA «Hawana wmareMaTrnyeckoro aHaimsa» I03BOJIAET
CYLIECTBEHHO pACIIUPUTh KPYTI KaK MaTeMaTHYeCKUX, TaK W MPUKIAIHBIX 3ajady,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH IpauKu
CJIOXHBIX (DYHKIIMI, ONIpeAeNaTh X HauOOJIbIIME U HAUMEHbILINE 3HAUECHHUSI, BBIYUCIISATh
wiomwaan Guryp u o0ObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHs mpoueccoB. J[aHnHas
CoJIep KaTeIbHAsI JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH IIOCTPOEHUSI MaTEMATHYECKHUX
MOJIeJIed peaJbHBIX CHUTyallMd, TO3BOJISIET HAaXOAUTh HAWJIy4yllee pEIICHUEB
NPUKIAJAHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX, 3aJadax. 3HAKOMCTBOC
OCHOBAaMHM MAaTE€MaTHYEeCKOro0 aHajiMu3a CIOCOOCTBYET Ppa3BUTHIO aOCTPaKTHOTO,
(OpMaJIbHO-JIOTUYECKOTO M KPEATUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKUW B HayKe, TEXHUKE W HCKYCCTBE.
OOyuaroiuecs y3HAIOT O BBIJIAIOIIMXCS Pe3ysbTaTaX, MOJMYYEHHBIX B XOJ€ Pa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKasl JTMHUA «MHOXECTBA U JIOTUKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTeMaTHUYE€CKOW JTOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MAaTEMaTUKH M IPEIararT
HauOoJiee YHHUBEPCAIbHBINA S3bIK, OOBEAMHSIONIMI BCE pas3jesibl MaTeMaTUKU U €&
MPUJIOKEHU, OHU CBSA3BIBAIOT pA3HbIE MATEMATHUECKUE TUCUUIIIIMHBL U UX MPUIOKEHUS
B eauHoe ueinoe. I[loaromy BakHO daTh BO3MOXKHOCTH OOydarolmeMycsl MOHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTUKU U MCIOJb30BaTh €ro

12



JUTSL BBIPDOKEHUSI CBOMX MBICTEH. [IpyruM Ba)KHBIM MPU3HAKOM MATEMAaTUKH KaK HAYKH
cleAyeT MNpU3HATHL CBOWCTBEHHYIO €W CTPOroCTh OOOCHOBAaHUWA U CIETOBaHUE
ONpeNeIEHHBIM TIPABHJIAaM TIOCTPOSHUS JIOKA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaAMH
MaTEeMaTHYECKONH JIOTUKA CIOCOOCTBYET Pa3BUTHIO  JIOTHYECKOTO  MBIICHUS
00yJarommxcs, MO3BOJISICT MM CTPOHWTH CBOM PACCYXJICHHS HAa OCHOBE JIOTHYSCKUX
npaBwil, GOPMUPYET HABBIKK KPUTHYECKOTO MBITIICHUSI.

B y4ueOHOM Kypce «Anredpa v Hayaa MaTeMaTHICCKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTH4YECKOTO MOJCIMPOBAHUS, KOTOpPBHIC TMPHU3BAHBI CIOCOOCTBOBATH
(OpPMHUPOBAHHIO HABBIKOB IOCTPOCHUS MOJICICH peaabHBIX CHUTYaIluH, MCCIICIOBAHMUS
THX MOJeJied C TIOMONIBIO ammapaTra aireOpbl W MaTeMaTHYeCKOro aHalln3a,
UHTEPIIPETAIIMH TOYYCHHBIX pPE3yNbTaToOB. Takue 3aJaHus BIUICTCHBI B KaXKIbINA U3
pa3zelioB IPOrpaMMbl, ITOCKOJIBKY BeCh Marepwal yd4eOHOro Kypca IIHPOKO
UCTIONB3YETCSl  JUIsl  PEIICHUs TPUKIATHBIX 3amad. [Ilpu  permeHnn pearbHBIX
NMPAKTHYCCKHUX 3a/1a4 00yJaroIIrecs pa3BUBAIOT HAOIIOAATEIILHOCT, YMEHUE HAXO0IUTh
3aKOHOMEPHOCTH, a0OCTparupoBaThCs, HCIOJIb30BaTh aHAJIOTHIO, 0000mares u
KOHKPETH3UPOBaTh MpodiieMy. JlearenbHOCTh 1Mo (OPMHUPOBAHUIO HABBIKOB PEIICHHSI
NPHUKIATHBIX 33]a4 OPraHU3YeTCs B MPOIECCe M3YyUCHHUS BCEX TEM ydeOHOro Kypca
«AnreOpa 1 Hayaja MaTEMaTHYECKOTO aHATTN3a).

Ha wm3ydeHne yueOHOro Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO aHaIN3a
orBoauTcs 272 waca: B 10 kimacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136
4acoB (4 yaca B HEZIEIO).

COJAEPXXAHUME OBYYEHUA
10 KJIACC

Yucsia 1 BbIYUCICHUS

Panvonansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JOpOOU, TMPOIICHTHI,
OeckoHeuHble Tiepuoanyeckue apoou. [lpumenenne npobeii u MPOIEHTOB ISl PEIICHUS
MPUKIIAIHBIX 33J1a4 U3 PA3JINYHBIX OTPACIeH 3HAHUW U PEaJIbHOM KU3HU.

JlelicTBuTENbHBIE  Yucla.  PanuoHalbHBIE W UPPAUMOHAIBHBIE  YHUCITA.
Apudmernueckue onepanuu ¢ ASHCTBUTEIHHBIMH YUCIaMU. MOyJb IEHCTBUTEIIHLHOTO
yucia u ero cBoicTra. [IpubmmkEHHBIC BEIUUCIICHNUS, TTPaBUIa OKPYTIICHUS, TPUKUIKA U
OLICHKA PE3YJIbTATA BEIYUCIIEHUM.

Crenenb ¢ neasIM nokaszareneM. bunom Herotona. Mcnosp3oBanue Moaxoasinen
bopMBI  3amMCU  JEHCTBUTEIBHBIX YMCEN JJI1 PEIICHWS TMPaKTUYECKUX 3ajad |
MIPEICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenb ¢ paunuMOHalbHBIM TIOKa3aTreleM U €€  CBOICTBA, CTENEHb
C JCUCTBUTEIIBHBIM MMOKA3aTEIIEM.

Jlorapupm uymcna. CoiictBa Jjorapudma. JlecITUUHBIE U  HaATypajbHbIE
JoTapuQMbI.
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CHHyC, KOCHMHYC, TaHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YMCIIOBOIO apryMEHTA.

VYpaBHEHUs 1 HEPABEHCTBA.

ToxaecTBa U TOXKIECTBEHHbBIE MMPe0oOpa3OBaHMs. Y pPAaBHEHUE, KOPEHb YPABHEHUS.
PaBHOCHIIBHBIE ypaBHEHMs M ypaBHEHMsA-CiIencTBHs. HepaBeHCTBO, pemeHue
HEPABEHCTBA.

OcCHOBHBIE METOJIBI PEUICHHs IeNbIX U IPOOHO-pPAllMOHANBHBIX YPaBHEHHUH H
HEpaBeHCTB. MHOTOWIEHBI OT OJHOM NIEpEMEHHOM. [lenenre MHOro4aeHa Ha MHOTOWICH
c octratkoM. Teopema be3y. MHorounens! ¢ niensimu koddunuentamu. Teopema Buera.

[IpeoOpazoBaHUs YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIIEHN U KOPHH.

WppaurionaneHbie ypaBHeHHsS. OCHOBHBIE METOJIbl PELIECHUS HPPALMOHAIBHBIX
YPaBHEHUM.

IToxa3aTenbHble ypaBHEHMS. (OCHOBHBIE METOJBI pELIEHUS IOKa3aTeJIbHBIX
YPaBHECHUM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PELICHUS JIOTapUPMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrem MMHENHBIX ypaBHEHHW. MaTpuiia CUCTEMBI JINHEWHBIX YPAaBHEHH.
Onpenenurens MaTpuLbl 2X2, ero TeOMETPUYECKUI CMBICIT U CBOMCTBA, BBIYMCIIEHUE €T0
3HAQYECHUS, IPUMEHEHNE ONPENEIUTENS I PEIICHUS CUCTEMBI JUHEUHBIX YPaBHEHUM.
Pewlenne npuximamHbeIX 3a4a4 ¢ IOMOIIBKD CUCTEMBl JIMHEWHBIX YpPaBHEHUM.
HccenenoBanre NOCTPOEHHONM MOJENH C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH pEAJbHOW CUTyalud C IOMOUIBIO
YPaBHEHUM U HEPABEHCTB. lIprMeHEHHE ypaBHEHUMM W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a7a4 U 3a/1a4 U3 Pa3IuvHbIX 00JIacTeil HAyKU U peabHOM KU3HH.

DOyHKUMH U TPaPUKH

@yHKIMA, cnocoObl 3amaHus  (QyHKUUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pyukiuit. ['paduk dyHknun. SnemeHTapHbie mpeoodpa3zoBaHus rpadukos
GyHKUIHHA.

OOnacTh ompeAeneHUss W MHOXKECTBO 3HadeHHM QyHkuuu. Hymn Qynkumu.
[IpomexyTku 3HaKomocTossHcTBa. UETHbIe W Heu€TtHble GyHKIUU. l[lepuonuueckue
dbynkiuu. [IpomexxyTkrn MOHOTOHHOCTH (PYHKIIUUA. MaKkCUMyMbl I MUHUMYMBI (DYHKITHH.
HauGosnbiee u HaumMeHblIee 3Ha4yeHus: QyHKIMKU Ha IPOMEXKYTKE.

JluneliHasi, KBaApaTH4Hass W JPOOHO-IMHEHHAs (QYHKIUH. DJIEMEHTapHOe
UCCJIEIOBaHHE U TOCTPOCHUE UX IPapUKOB.

Crenennast (GyHKUMSI C HATypajJbHbIM M LEJIbIM Toka3zareneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHsS N-0M CTENEHW KakK (PYHKIIMA OOpaTHON CTENeHU
C HaTypaJIbHbIM IOKa3aTeseM.
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[lokazaTenbHass u Jjorapupmuyeckas (YHKIMH, WX CBOMCTBA M TIpaduKU.
Hcnonb3zoBanue rpadukoB QyHKIUHN 17151 pEeIICHUs YpaBHEHUH.

TpuronoMmerpruueckasi OKPY>KHOCTb, ONPEICTICHUE TPUTOHOMETPUYECKUX (DYHKITUN
YHICJIOBOTO apTyMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX Tpolieccax U siBiIeHUsX. ['paduku
pEaNIbHBIX 3aBUCUMOCTEMN.

Hauana maTeMaTH4eCKOro aHaJIn3a

[TocnenoBatenbHOCTH, CHOCOOBI  3aJaHusl  MoclefoBaTelbHOCTEH.  Meton
MaTeMaTHYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHHYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopust BOSHUKHOBEHUS MaTEMAaTUYECKOTO aHAIN3a KaK aHajnu3a O0eCKOHEYHO MaJlbIX.

ApudmeTrnueckas U reoMmeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOU
nporpeccuy. JIMHEWHBIM M ASKCIOHEHUHUANBHBIA pocT. Yucno e. Popmyia CI0KHBIX
IIPOLICHTOB. M cronp30BaHue NMPOTPECCUM I PELIECHUs PEAIbHBIX 3a/1a4 IPUKIAJIHOIO
Xapakrepa.

HenpepriBHble (QyHKIIMU U UX cBOMCTBA. TOYKM pa3pbiBa. ACUMOTOTHI IpapuKOB
¢ynkuii. CBoiicTBa (yHKIUII HENpPEpBHIBHBIX Ha OTpe3Ke. MeToa HHTEpBaJOB IS
perieHusi HepaBeHCTB. [IpuMeHeHre CBOWMCTB HENPEPBIBHBIX (PYHKUUN Ji pELIECHUs
3aj1ad.

IlepBasg m BTOpas mnpou3BoAHbIe (GyHKIMH. OmpeneneHue, reOMETPUYECKUd U
(bu3MYeCcKuil CMBICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHOUM K TpaduKy HyHKIIUH.

[IpousBoanbie snemeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YaCTHOTO YU KOMIO3UIMHU (YHKLIUH.

MHoskecTBa U JIOTHKA
MHO»XeCTBO, Olepanny HaJ MHOXECTBAMU U MX CBOMCTBA. J(marpammsl Ounepa—
Benna. [IpumeneHne T€OpeTUKO-MHOKECTBEHHOTO ammapara Juisi OIMCAHUS PealIbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 337a4 U3 IPYTUX y4eOHBIX IPEIMETOB.
OnpeneneHue, TeopeMa, CBOMCTBO MaTeMaTUYeCKOro OOBEKTa, CJEACTBHE,
JI0Ka3aTEeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yuciia v BbIYMCTICHUS
Harypanbubie u uensie yucna. [[pumeHeHne npu3HakoB AEIUMOCTH LETbIX YUCET,
HauOobIIMi 001mmi nenurens (nanee — HOJl) u HaumeHnsbliiee o01iee kpaTHoe (nanee —
HOK), octatkoB o Mojyit0, airoputMa EBkiinia A1t penieHus 3a1a4 B 1eJIbIX YHCIIax.
Kowmrmniekcaple uncna. AnreOpandeckas W TPUTOHOMETpHUECKash (OpPMBI 3amucH
KOMITJIEKCHOTO 4YHucia. Apu]MeTHYecKue omepanud ¢ KOMIUIGKCHBIMH YHCIIaMHU.
N3o0pakeHne KOMITJIEKCHBIX YMCesl Ha KoopauHaTHOU miiockoctu. dopmyna Myagpa.
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Kopnu N-oii cTenenn n3 KOMIUIEKCHOTO 4ncia. [[puMeHeHrne KOMIUIEKCHBIX YHCEN IS
pereHus: GU3NIECKNX U TEOMETPUICSCKUX 3a7a4.

YpaBHeHMS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHUW M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTt6op KOpHEHU TPUTOHOMETPUYECKUX ypaBHEHUI C ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpruueCcKuX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3AaTENIbHBIX U JOTapu(pMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAaMETPAMH.

[IprMmeHenne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO0 MAaTEMATUYECKUX3a1a4
W 3aJad M3 pa3IMYHbIX O00JacTed HayKh W pPEIbHOW KU3HHU, WHTEPHpPETALUS
ITOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMHU U TPAPUKH

I'padux xommozunuu QyHkiui. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyecknue QyHKIMH, UX CBOMCTBA U TPaQUKU.

['padpuueckue MeTobl pellieHrs YpaBHEHU U HEPABEHCTB. [ 'padudeckrue MeTo bl
pelIeHus 3a7ay ¢ lapamMeTpaMH.

Ucnonb3oBanue rpadukoB (QyHKUIUNA IS UCCIAEAOBAHUSI  MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BOBHUKAIOT MPH PEILICHUH 337a4 U3 IPYTUX YYeOHBIXIPEIMETOB
Y PEAIbHOU KU3HU.

Hauyaja MmaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHrne TpPOU3BOJHOM K HCCIENOBAaHWIO (YHKIMI Ha MOHOTOHHOCTh U
skcTpeMymbl. Haxoknenne HamOOJbIIEro W HAaWUMEHBIIETO 3HAYEHUW HENpepbhIBHON
(GyHKUIHMH Ha OTPE3KE.

IIprMeHnenue Npon3BOIHON ISl HAXOKICHUS HAWJTYUYIIErO PELICHUS B IPUKIIAIHBIX
3a/iayax, JAJig ONpeIeeHUs] CKOPOCTH U YCKOPEHUS MpoIecca, 3aAaHHOro (hopMyJIoi niu
rpadukom.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkimil. [IpaBuna HaxoxaeHus epBOOOPA3HbIX.

Nurerpan. ['eoMeTpuyeckuil CMBICI UHTErpasia. BeruucieHue ornpenes€HHOro
uHTerpana no popmyne Hetorona—JleiiOuuia.

[IpumeHeHne uHTerpaia Al HaXOXKACHUS TUIonaiel TIOCKuX Guryp u o0bEMoB
r€OMETPUYECKUX TEN.

[Ipumepst  pemienuit  auddepeHunanbHbIX  ypaBHEHUH. MareMaruuyeckoe
MOJIEJIMPOBAHUE PEAIbHBIX IPOLECCOB C MOMOIIBIO AU(PPEpPEHIINATbHBIX YPaBHEHUI.
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INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiiacce 00y4aroniuiicst moay4duT CaeayIonIie NpeaMETHbIC
PE3yJIbTaThI 110 OTJENBHBIM TeMaM (eaepanbHON padodell mporpaMmbl y4eOHOIO Kypca
«Anredpa ¥ Havajga MaTEMaTHYECKOrO aHATIU3a»:

Yucsia 1 BBIYUCICHUSA:

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: pAlUOHAJIBHOE YMCIO, OECKOHEYHas
nepuoAnYecKas JpooOb, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIllMOHATBHBIX
Y JIEMCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEILHOTO YUCIA;

MPUMEHSATH IpOoOU M MPOLEHTHI JUIsl PEIICHUs NPUKIAJHBIX 33134 U3 Pa3IHMYHbIX
OTpaciie 3HaHUU U PEAIbHOU JKU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUMCIEHUS, MPAaBUJA OKPYTJEHUS, NPUKUAKY U
OLICHKY pe3yJIbTaTa BEIYMCIICHUM;

CBOOOIHO OIEPUPOBATH MOHATUEM: CTENEHb C LENBIM [T0KA3aTeIEM, UCIIOIb30BaTh
NOIXOIAIIYI0 OPMY 3aIIUCH IEUCTBUTEIBHBIX YACEN ISl pEICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOJHO OMNEPUPOBATH MOHATUEM: apUPMETUYECKH KOpPEHb HaTypajIbHOU
CTEIICHH;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAlMOHAIBHBIM IIOKA3aTeleM;

CcBOOO/IHO OIIEpUPOBATh NOHATUSAMU: JIOTapU(M YKCA, TECATUUHBIE U HATypaJIbHbIE
JgorapuMsl;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CHUHYC, KOCHHYC, TAHIT€HC, KOTaHI€HC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATh TOHATHUSAMU: APKCHHYC, APKKOCHHYC W apKTaHT€HC YHCJIOBOTO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUsI-CIICICTBUS, PABHOCUJIbHBIEC HEPABEHCTBA,

NPUMEHSTH Pa3IMUHbIe METObI PELICHUS PALIMOHAIBHBIX U JPOOHO-PALIMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJI HHTEPBAJIOB I PELICHUS] HEPABEHCTB;

CBOOOZHO OIEpPUpPOBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM TepeMEeHHOH,
MHOTOWIEH C ILEJbIMU KOd(pPuimeHTaMu, KOpHU MHOTOWIECHA, MPUMEHATH JIEeJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera miisa pemenus
3ajay;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CHCTEMA JMHEHHBIX YpPaBHEHHM, MaTpula,
ONPENENUTENb MATPULIBI 2 X 2 U €ro TEOMETPUUYECKUN CMBICII, UCIIOJb30BaTh CBOMCTBA
onpenenuTensa 2 X 2 1y BBIYUCICHHUS] €ro 3HAYeHHs, TPUMEHSTh OIMpPEAeIUTENH s
pelIeHnss CUCTEMBbl JIMHEHMHBIX YPAaBHEHHMM, MOJIEIUPOBATh PEAIbHBIE CUTYalUH C
IIOMOLIBIO CHCTEMBI JIMHEWHBIX YPAaBHEHHUM, MWCCIENOBATh IIOCTPOCHHBIE MOJIEIU C
MTOMOIIBIO MATPHUIL U ONIPEAETUTENEH, THTEPIIPETUPOBATH MTOJYYEHHBIN PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI IPEOOpa30BaHuUs BhIPAKECHHUI;
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BBINOJIHATh IPEe0Opa30BaHUSI YHMCIIOBBIX BBIPAKEHUH, COJAEpKAIMX CTEHEHU
C PalMOHAJIBHBIM NIOKA3aTENEM;

UCIOJIb30BaTh CBOWCTBA JIOTapu(pMOB JUIsl MpeoOpa3oBaHUs JOrapupMUUECKUX
BBIPAKEHU;

CBOOOZIHO ONEpUPOBATh MOHATUSIMHU: HPPALUOHAIBHBIE, IIOKa3aTeJbHbIE MU
JorapuMuyueckue ypaBHEHMs, HAXOJUTh WX PEIICHUS C TMOMOIIBI0 PaBHOCHIIBHBIX
IIEPEXOA0B WM OCYILLIECTBIIAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHE (OpMYJbl s INpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKCHMI;

CcBOOOHO OMEpUPOBATH MOHITHEM: TPUTOHOMETPHUUECKOE ypaBHEHUE, IPUMEHATD
HEOoOXOoauMble (OpMYJIbl JJIsi PEHIEHHs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YPaBHEHMU;

MOJICJIUPOBATh pEaJbHbIE CUTYAIIMH Ha SI3bIKE aJreOpbl, COCTABJIATh BBIPAKEHUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3a]a4M, UCCIENOBATHh IIOCTPOCHHBIE MOCIIH
C UCIIOJIb30BAHHUEM allllapara ajareopsl.

DOyHKUMHU U TPAPUKHU:

CBOOO/ZIHO OINEpPUPOBaTh MNOHATUAMU: (PYHKLHMS, CIOCOOBI 3anaHus (yHKUUH,
B3aMMHO OOpaTHble (QYHKIMH, KOMIO3UIMS (QyHKIMM, rpaduk (QYHKIUU, BHITOIHSATH
AJIEeMEHTapHbIE IPeoOpa3oBaHusl rpa@uKoB HyHKIIHIA;

CBOOOIHO OTIEPUPOBATH MOHATHIMHE: 00J1aCTh ONPENETICHNUS U MHOXKECTBO 3HAYCHUIA
byHKUMU, HYIH YHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOMHO  OMEpUPOBATH MOHATHSAMH: UYETHBIE ©  HEUETHBIE  (PyHKIUH,

nepuoaudeckrue QyHKIINKU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAaKCUMYMBI U
MUHUMYMBbI (DYHKITUH, HanOOoJIbIlIee 1 HAaMEHbIIIee 3HaYeHNEe (PYHKIIMH Ha IPOMEXKYTKE;

CBOOOTHO ONEPUPOBATH OHITHAMU: CTETICHHAs! (PYHKITUS C HATYPAJIBbHBIM H LIETTBIM
nokasartesieM, rpaduk CTENEeHHOW (DYHKIMH C HATypaJIbHBIM M IEJBbIM TOKa3aTelieM,
rpa@uk KOpHS N-Oi CTemeHW Kak (PYHKIMU OOpaTHOM CTEMEHW C HATypabHBIM
MOKa3aTeNeM;

OTIepUPOBATh MOHATUAMHU: TUHEHHAs, KBaJIpaTUUHAs U IPOOHO-JIMHEWHAS (DYHKIIUH,
BBITIOJHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TTIOCTPOCHUE UX IPaUKOB;

CBOOOJTHO OMEpUPOBATh TMOHATUSMHU: TIOKa3aTelbHas | JorapupMuyecKas
(byHKIMH, UX CBOMCTBA U TpadUKH, UCIIOIB30BaTh MX TpaduKU 7S PEIICHUs ypaBHEHUH;

CBOOOMHO  OMEpUPOBaTh  TMOHSATHUSMHU: TPUTOHOMETPHUYECKAs  OKPYKHOCTD,
orpeseNeHNue TPUrOHOMETPUUYECKUX (PYHKINUN YHCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku GYHKIIUH A7 MCCIEAOBAHUS MTPOILIECCOB U 3aBUCHMOCTEH
NP peIIeHUH 3a7ad U3 APYTrux Y4eOHBIX MPEIMETOB M PEabHOM JKU3HHU, BBIPAXKAThH
dbopmyramMu 3aBUCUMOCTH MEX]Ty BEIMUNHAMU;

Hauasa MmaTeMaTH4eCcKOro aHaImM3a:

CBOOOJHO OMEpUPOBaTh TMOHATUSMH: apudmeThyeckas W TreoMeTpuyecKas
nmporpeccusi, OECKOHEYHO YOBIBAOIIass TEOMETPUYECKass MPOrpeccHs, JUHEHHBIM U
AKCTIOHEHITMAJIBHBIA POCT, (opMyJia CIOXKHBIX MPOIEHTOB, HMETh MPECTaBICHUEO
KOHCTaHTE;
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UCTIOJB30BaTh MMPOTPECCHH ISl PEIICHUS PEaNIbHBIX 3aa4 MPUKIIAHOTO XapaKTepa;

CBOOOIHO OIEPHPOBATh TOHATUSMHU: TIOCIEIOBATEIBHOCTh, CIIOCOOBI 3aJaHUs
MOCIIeI0BATEIHHOCTEH, MOHOTOHHBIE U OTPAHUYCHHBIE TIOCTIEI0BATEIBHOCTH, TIOHUMATD
OCHOBBI 3apO>KJICHUSI MAaTEMaTHUECKOTO aHan3a KaK aHajn3a 0ECKOHEYHO MaJIbIX;

CBOOOZIHO OMEpUPOBATh MOHITUSIMH: HENpPEPBHIBHBbIC (PYHKIMH, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTHI rpaduka QyHKIINH;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEepbIBHAS Ha OTpPE3Ke,
PUMEHSATH CBONCTBA HETIPEPHIBHBIX (DYHKITUH JIJIS pEIICHHS 3a/1a4;

cBOOOJHO ONEpUPOBATh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacaTeiabHas K Tpaduky GyHKIUY;

BBIYUCTISATH MIPOU3BOJHBIC CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UILIUU JBYX
(byHKIMI, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (DYHKIINA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUN CMBICI IPOU3BOJHON JIsl pELICHMUS
3am1ad.

MHo:xecTBa U JIOTHKA:

CBOOOJ/JHO OIEpUPOBATh MOHATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOKECTBAMU,

HCMOJIb30BaTh T€OPETHUKO-MHOKECTBEHHBIM anmapar JJisi OMUCAHUS PEaJbHBIX
MIPOIICCCOB U SABJICHUM, TIPH PEIICHUH 33/1a4 U3 IPYTUX yIeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHITUSMH: ONPENICIICHUE, TEeopeMa, YypaBHEHUE-
CJIC/JICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, I0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YpPaBHEHUS U HEPABEHCTBA.

K koHiry oOyuenus B 11 kiacce oOy4aroniuiicst MOJIy4YHT CIAETYIONINE MPEIMETHBIE
pE3yNbTATHI IO OTJIETBHBIM TeMaM (efiepalibHON pabouel MporpaMMbl y4eOHOTO Kypca
«Anredpa U Havajga MATEMaTUYECKOr0 aHATTU3a»:

Yucsia 1 BbIYUCICHUSA:

CBOOOJHO OINEPUPOBATH MOHATHUAMH: HATypaJbHOE U LIEJIO€ YHUCIO, MHOXXECTBA
HATypaJbHBIX U LIEJIBIX YMCEN, UCIIOJIb30BaTh IPU3HAKH I€IUMOCTH Lenbix ynces, HO/|
1 HOK HarypanbHBIX yncen i peleHns 3a1ad, IPUMEHATh allrOpUTM EBKIINA;

CcBOOO/IHO ONEPUPOBATh MOHATUEM OCTATKa [0 MOJYJIIO, 3alIMChIBaTh HATYpaJbHbIC
YUCIIa B PA3JINYHBIX IO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMNEPUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX UHCEN, IMpPEACTaBIsATh KOMIUIEKCHBIE YHCIa B alreOpanvyeckod u
TPUTOHOMETPUUECKON (PopMe, BBIMOIHATH apUPMETHUECKHE OINepanul ¢ HUMH U
n300paxaTh Ha KOOPJUHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATh MOHATHSMH: HppalOHAIbHbIE, IIOKa3aTEeNbHbIE U
Jorapu(pMuyUecKre HEPaBEHCTBA, HAXOAUTh MX PELIEHUS C MOMOIIbIO PaBHOCHIIBHBIX
[IEPEX0/I0B;

OCYUIECTBJISATH OTOOP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CBOOOJTHO ONIEPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, PUMEHSITh
HeoOxoauMble (GOpMYNbl JIi PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOJTHO OMEpUPOBATh MOHATUSMU: CUCTEMA U COBOKYIIHOCTh YpaBHEHUH U
HEPaBEHCTB, PAaBHOCWIbHBIE CHCTEMbl W CHUCTEMBI-CIEJICTBUS, HAXOAUTH PEIICHUS
CUCTEMbl U COBOKYIMHOCTEH pallMOHAIIbHBIX, WPpPAIlMOHATBHBIX, MOKA3aTEIbHBIX W
jgorapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

pemaTh parMoHAIbHBIC, HPPAIIMOHAIIBHEIE, TTOKa3aTeIbHBIC, JIOTApU(DMHUIECCKUE U
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COJIEpKAIINE MOTYJIA U apaMeTphl;

IPUMEHSTH Tpadrueckre MEeTOAbI JAJI PEIICHUs] YPAaBHEHU U HEPABEHCTB, a TaKkKe
3aJlay ¢ mapaMeTpaMus;

MOJIETTUPOBATh pealbHbIC CUTYallUd Ha SI3bIKE aJreOpbl, COCTABIISITH BHIPAXKECHHUS,
ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a7a4M, UCCIEI0BATh IOCTPOCHHBIC
MOJIENId C UCIIOJIb30BAaHUEM ammapara ajireOpbl, HHTEPIPETHPOBATH MOJYUYECHHBIN
pe3yJibTar.

DOyHKUMH U TPaPUKH:

CTPOUTh TpadUKUd KOMMIO3UIUU (PYHKUMHA C TOMOIIBI  3JIEMEHTapHOIro
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTh T€OMETpUYeCKHe oOpa3bl YpaBHEHHMI W HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH (QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.

Havana MmaTeMaTH4eCcKOro aHaju3a:

UCIIOJIb30BaTh MPOU3BOJHYIO Ul HCClIeOoBaHUs (PYHKUMU Ha MOHOTOHHOCTb U
KCTPEMYMBI;

HaxoJIUTh HauOOJbIIee M HAUMEHbIIEe 3HAaYeHUs (YHKIUM HENPEephIBHON Ha
OTpE3KE;

UCIIONIb30BaTh  MPOW3BOJHYIO  JUISI  HAXOXKJIECHHUS  HAWJIY4YlIEro  pelIeHUs
B NPUKJIAJHBIX, B TOM YHUCJE COLUUATbHO-3KOHOMUYECKHX, 3a/auax, sl ONpeaeaeHus
CKOPOCTHU M YCKOPEHHUsI MPOLECCa, 3aJaHHOTO (POpMYJION MU TpaduKom;

CBOOOJHO ONEPUPOBATH MOHATHSIMU: NEPBOOOpa3Has, ONPENCIEHHBIA MHTETpa,
HAXOJUTh MEPBOOOPA3HBIE ATIEMEHTAPHBIX PYHKIUN U BBIYUCIATH HHTETrpai o hopmyse
Hrrorona—JleiOuunna;

HAXOJUTh TUIOLIAAH IIIOCKUX PUTYDP U 0OBEMBI TEJl C MOMOIIBIO UHTErpaa;

UMETh TPEJCTaBICHHE O MaTeMaTHUYeCKOM MOJEIMPOBAaHUM Ha TPUMEPE
coctaBiieHus U PepeHINATbHBIX YPABHCHHUI;

pemiath MPUKIAIHBIE 3aJauyd, B TOM YHCIE COLUAIBHO-?KOHOMHYECKOTO U
bu3nYeCKOro XxapakTepa, CpeCTBaMi MaTeMaTUYECKOTO aHaIH3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanue KonuuectBo OCHOBHBIE BU/JIbI 20P
OcHOBHOE coAepKaHue
pasjeia 4acoB JeSATeIbHOCTH
(Tempr)
00yJarommxcs
MHoKecTBO 24 MHOXx€eCTBO, Onepanuu HUcnons3oBaTh 90P «J1 cnam
JIEVCTBUTEIIBH HaJl MHOXKECTBAMHU U UX TEOPETUKO- EI'D» Cpennee
bIX YUCEIL. cBolicTa./[uarpammsl MHOKECTBEHHBIN oO1iee
MHOro4JIEHHI. Diinepa — Benna. anrmnapar JJist oOpa3oBaHue.
PanmnonanbHbie IIpumenenue OIIMCAaHUsA X04a Y ueOHBI MOAYJIb
ypaBHEHUS U TEOPETUKO- pelieHus 10 PELICHUIO
HEpPABEHCTBA. MHOECTBEHHOT'O MaTEMaTHYECKUX 3a]1a4, PYAHBIX 33IaHUI
Cucremsl anmaparajJis a TaK»e peasibHbIX 110 yueOHOMY
JIMHEHHBIX peuieHus 3aaa4. MPOLIECCOB U SBJICHUI. npeamMeTy
yYpaBHEHHU PanmonanbsHele yncia. Omnepuposatsb «MareMaruka
17} OOBIKHOBEHHBICH JICCITUYHEIC MTOHSITHUSMHU: (yrmyOaeHHBIH
IpoOH, MPOLEHTHI, panMoHaJIbHOEC YMCIIO, YPOBEHB )»
OECKOHEUHBIE MTEPUOTNICCKUE OeckoHeYHas AO
npobu.llpumenenue apobeit u nepuoaudecKkas 1poob, U30aTeabpeTBO
MPOLICHTOB JJIs1 PEIICHUS MPOLICHTHI; (IpocBerIeHne
MPUKJIAIHBIX 3a]1a4. UPpalUOHAIBHOE U 0P
JIeHCTBUTENBHBIC YHCIIA. JICUCTBUTEIILHOCUYHUCIIO;
«Jlomaninue
PanyonanbHbIe U MOYJIb
’ ananus. CpeaHee
VMppanroHaIbHbICUHCIIA. JNEUCTBUTEBLHOIO YHCIIA; obmee
Apudmernueckne HCTIOJIb30BaTh 3TU
obOpasoBaHue.
ONEpaLnu ¢ MIOHSTHS TIPU

Anrebpa, 10-11
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JICUCTBUTECIbHBIMH

YHCJIaMH.

Monyib 1eHCTBUTEILHOTO
Yyuclia U eTOCBOMCTBRA.
[TpuGamKEHHbIC BRIYUCIICHUS,
MpaBujIa OKPYIJICHNUS,
MIPUKUJIKA U OLICHKA
pe3yibpTaTa BEIYUCICHUM.

IPOBEICHUN
paccyxaeHuun

U JJOKa3aTeNbCTB,
IPUMEHSTH APOOUU
MPOLIEHTHI JIJIs1 PELICHUS
MPUKJIAIHBIX 33724 U3
Pa3IMYHBIX OTPACIIEN
3HAaHWUU U peasibHON
*u3Hu. Mcnonp30BaTh
IpUOINKEHHBIE
BBIYUCJICHUS, IPaBUIIA
OKPYIJICHUS, IPUKUAKY U
OLICHKY pe3yJipTaTa
BBIYHCIICHUMU.

KJIaccC

AO
N3naTenbcTBO
dIpocsemenne»

Tpenaxep
OO0J1ako 3HaHUN»
Marematnka. 10

kiacc, OO0
«Dusukon JIad»

OG6pazoBaTenbH
BIM TTOpTAI
«Yuan.py»
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OCHOBHEBIE METOIBI
PEIICHUS TENBIX U APOOHO-
palMOHAIBHBIX YPABHCHUN
Y HEPABEHCTB. MHOTOWICHBI
OT OJJTHOMIIEPEMEHHOM.
JleneHue MHOTOYJIEHA Ha
MHOT'OWIEH C OCTATKOM.
Teopema be3y. MHOroujieHsI
C LEJIBIMU

ko3¢ dunrentamu. Teopema
Buera. Penienue cucrem
JINHENHBIX YPABHECHUU.
Marpuiia CUCTEMBI JIMHEHHBIX
ypaBHeHH. OnpeeIuTelNb
MaTpulbl 2X2, €ro
F€OMETPUYECKUI CMBICIT U
CBOMCTBA; BBIUMCIICHUE €T0
3HA4YCHUS; IPUMEHEHUE
ONPEACTUTEIS IS PEIICHUS
CHUCTEMBI JIMHEHHBIX
ypaBHEeHUU. Pemienue
MPUKJIATHBIX 33124 C
MMOMOIIbI) CUCTEMBI
JIMHENHBIXyPaBHEHUN

[IprMeHsTh pa3InuHbIE
METObI PELICHUS
palMOHAJIBHBIX U APOOHO-
pPalMOHAIIBHBIX
YPaBHEHUI; a TAKKEMETO/T
WHTEPBAJIOB IS PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHA
MHOTOWICHOT OJHOH
IIEPEMEHHOM, €T0 KOPHU;
MIPUMEHSITH JIeJICHUE
MHOTOYJIEHA

Ha MHOTOYJICH C OCTaTKOM,
TeopeMmy besy u Teopemy
Buera na pemenussanad.
OnepupoBatb

MOHATUSIMU: CHUCTEMA
JIMHEVHBIX YPABHECHUH,
MaTpula, ONPEACTUTEND
MaTpULIBI.

Hcnonws3oBaTh CBOKCTBA
omnpenenuTend 2 X 2 g
BBIYUCJICHUSETO 3HAUYCHMUS,
MPUMEHSITh ONIPEIEIIUTENN
JUISl pELLIEHUS] CUCTEMBI
JIMHEVHBIX YPABHECHUM.
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MopnenupoBaTh peaibHbIE
CUTYallHC OMOILBIO
CHUCTEMBI JIMHEUHBIX
YPaBHEHHM, UCCIIEI0BATh
MIOCTPOECHHBIE MOJIETU C
IIOMOILIBIO MATPHUIL U
ONPEAECTUTEIIEH,
UHTEPIIPETUPOBATH
ITOJTyYEHHBIA PE3yJIbTaT
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OyHKIMH
u
rpaduKH.
Crenenun
ast
byHKIUA
C IIEITBIM
nokasare
JeM

12

DyHKIHS, CIOCOOBI 3 aHuUs
bynkiun. Bzanmuao
oOpaTtHbie (QYHKITHH.
Kommno3unus GpyHKIUH.
I'paduk pyskunu.
DneMeHTapHbIe
npeoOpa3zoBaHus rpaQuKoOB
byukiuit. O0nacTb
OIPENEIICHNS U MHOYKECTBO
3HaueHud pynkuuu. Hymnu
bynkuuu. [TpomexyTku
3HAKOIIOCTOSIHCTBA.

YéErHble 1 HEYETHBIE
byHKIHN.

[lepnognueckue

byHKIHN.

[IpomMeXyTKH MOHOTOHHOCTH
byHKIA. MakCHMyMBI 1
MUHUMYMBbI QyHKITUH.
HauGonbiee n HauMeHbllee
3HaueHue (PYHKIHUU Ha
IIPOMEKYTKE.

JlnnerHas, KBagpaTuyHas u
JTpOOHO- JTMHEHHasI
GyHKIIMH. DIeMeHTapHOoe
UCCJIEIOBAHUE U TIOCTPOCHHE
rpauKOBITUX PYHKIIMA.

OnepupoBath MOHATUSIMU:
(GYHKIIHS, CTIOCOOBI
3aanust PyHKIUY;
B3aMMHOOOpaTHbIE
(YHKITH, KOMITO3UITUS
byHKIUH, rpaduk
¢yHKunn, 00JacTh
ONpEIECIECHUS U
MHO>KECTBO 3HAYCHUN
(GyHKUMU, HYJIH PYHKIUH,
IPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
JVHENHAas1, KBaJipaTu4yHasl,
TpOOHO- TMHEHHAS U
cTeneHHas (QyHKIIHH.
BrinmonHsaTh
AJIeMEHTapHbIE
npeoOpa3oBaHUs
rpadgukoB GyHKIHI.3HATH
U YMETb JI0Ka3bIBaTh
YETHOCTh UJIM HEYETHOCTD
(GYHKIMH, TEPUOIUIHOCTD
(GyHKUMU, HAXOUTh
IPOMEKYTKH
MOHOTOHHOCTH

(YHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (YHKIIUH,

90P «4l cnam
EI'D» Cpennee
O1iee oOpa3oBaHUeE.
YueOHbIit MOAYITH
10 PEIICHUIO
TPYIHBIX 3aJaHUN
1o y4eOHOMY
npeaMery
«Maremartuka
(yriryOsieHHbBIN
YPOBEHbD )»

AO
H3narenbcTBO
«ITpocsemnieHue»

D0P «/lomamiaue
3aganus. CpenHee
o1iee oOpazoBaHueE.

Anrebpa, 10-11

KJ1acc

AO
N3 natenbCcTBO
«IIpocBemieHue

Tpenaxep
«O01aK0 3HAHU

Marematuka. 10
kiacc, OOO
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CrereHn ¢ IeIbIM
nokasarejieM. bunom
HgeroToHa.

CreneHnHast pyHKIUS C
HaTypaJbHBIMU LI€JIBIM
nmokasartesieM. E€ cBoiicTBa
U rpaduk

HauOOoJIbIIIEE U
HavMEHBIIIEE3HAYCHUE

GYHKIUY HA IPOMEKYTKE.

DopMynupoBaTh U
WJUTFOCTPUPOBATh
rpauIecKu CBOMCTBA
JIMHEMHOM,
KBaJI[paTUYHOM, TPOOHO-
JMHEHOW UCTENIEHHOU
GyHKIIUH.

Bripaxats popmynamu
3aBUCUMOCTUMEXKTY
BEJIMYMHAMH.

3HaTh ONPEICIICHUE

Y CBOMCTBACTENIEHU

C LIEJIBIM

noKa3aTeseM;

«DPuzukon JIad»

OO6pazoBaTenbHbI
1 OpTall «YUu.py»
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MOAX OISy 0 (hopmy
3aITUCH JICHCTBUTEIBHBIX
YHCEeIT IS PeIICHUS
NPaKTUYCCKUX 33]1a4 U
MPEICTaBICHUS TAHHBIX

Apudmernueckuit
KOPEHb
n-omn
crene
HU.
Uppa
LIMOH
aJbH
ble
ypas
HEHU

A

15

Apudmernueckuii
KOpPEHb HaTypaJbHOU
CTEIICHU U €ro CBOMCTBA.
[IpeoOpazoBanms
YUCJIOBBIX

BBIPAKCHUN,
COZIEPIKAILUX CTEIICHU

Y KOpHH.
HNppaunonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/Ibl PELICHUS
UppalmoHaIbHbIX
YPaBHEHUM.
PaBHOCUIIBHBIE
MEPEXO/bI B PEIIEHUN
HMppalMOHATBHBIX
YPaBHCHUM.

CaoiicTBa 1 rpaduk
KOpPHS N-OM CTENEHU KaK
byHKUIMHA 00paTHOM
CTEIIEHU C HATyPAIbHBIM
IIOKa3aTeIeM

dopMyIupoBaTh,
3aIuChIBaThB
CHMBOJIMYECKOH

dbopme

Y WCIIOJI30BaTh CBOMCTBA
KOpHs

N-OW CTeNEHU JJIs1
npeoOpa3oBaHus
BBIPAKCHUM.

Haxonuts pemenus
UPPaAHOHATBHBIX
YPaBHEHUN C TOMOUIBIO
PaBHOCUJIBHBIX MEPEXOJIOB
VI OCYLIECTBIISA
MIPOBEPKY KOPHEM.
Crpouts rpaduk QyHKIUU
KOpHSI

N-oii cTereHn Kak oOpaTHOM

1St GYHKIIMU CTENIEHU C
HaTypaJbHbIMIIOKA3aTEIEM

90P «J1 cnam
EI'D» Cpennee
Omree oOpazoBaHHE.
Yy4eOHbIl MOAYITb
10 PEIICHUIO
TPYAHBIX 3a/IaHUI
1o y4eOHOMY
npeaMery
«MaremaTuka
(yriyOsieHHbIN
YPOBEHbD )»

AO
H3narenbcTBO
«IIpocsemieHue»

O0P «Jlomarntaue
3aganus. Cpennee
Omree oOpazoBaHHE.

Anrebpa, 10-11

KJ1acc

AO
N3naTenbcTBO
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((HpOCBelueHI/IG»

Tpenaxep
«O0yako 3HaHUNY
Marematnka. 10
kiacc, OO0
«®Du3ukoH JIady»

OO6pazoBaTebHBI
1 mopTan «Yuu.py»

IToxa3arenbHa
g QyHKIHS.
IToxazaTenbHEI
€ YpaBHEHHUS

10

Crenens ¢
palrMoHaIbHBIM
noKasareyieM U

€€ CBOMCTBA.
[TokazaTenbHas PyHKIHUSA,
e€ cBolicTBau rpaduk.
Hcnonp3oBanue rpaduka
GYHKIMA IS peIIeHUS
YPaBHEHHUM.
IToka3aTenbHble
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHHUS
MOKa3aTeIbHbBIX
YpPaBHEHUU

PopmMynupoBaTh
ONpe/IeJICHHE

CTEIECHHU C
palMOHAIBHBIM
MOKa3aTEeJIEM.
BreImosmHATh
npeobpa3oBaHus
YHUCJIOBBIX BBIPAKECHUM,
COJICPKAIIUXCTETIEHU C
palMOHAILHBIM
MOKa3aTeJIEM.
Hcnions3oBath 1iudpoBbIe

pecypchl

90P «4 cnam
EI'D» Cpennee

YueOHbIl MOAYITH
MO PEIICHUO
TPYAHBIX 3a/1aHUH
1o y4eOHOMY
npeaMery
«Maremaruka
(yrmyOneHHbIN
YPOBEHB )»

AO
N3naTenbcTBO

«IIpocsemenue»

o1iee oOpazoBaHueE.
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O0P «J/lomamraue
3amanusi. Cpennee
o1miee oOpazoBaHHeE.

Anrebpa, 10-11

KJ1acc

AO
N3narenncTBO
«ITpoceemienne»

Tpenaxep
«O0I1aKo 3HAHUID)
Marematuka. 10

k1acc, OO0
«Duzukon J1adc»

OGpazoBaTeybHBI
1 mopTai «Yuu.py»
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IUIS IOCTPOeHUs Tpaduka
MOKa3aTeIbHON QYHKITUH
Y U3YYCHUSAECE CBOMCTB.
Haxonute pemienns
MOKa3aTEJIbHbBIX
YpaBHEHU

Jlorapudmuuecka
g QyHKIIHSL.
Jlorapudmuyecku
€ YpPaBHEHUS

18

Jlorapupm

qucia.

CaoiicTBa
norapudmMa.
JlecaTuuHbIE U
HaTypaJbHbIE
aorapudMsl.
[IpeobpazoBanu

€ BBIPAYKECHHUI,
coJiepaKaInx
aorapupMsl.
Jlorapudmuuec
Kast QyHKIIMS,

€€ CBONCTBA U
rpaduk.
Hcnons3oBanue
rpaduka GpyHKIUN
VIS pelleHus
YPaBHCHUM.
Jlorapudmuueckue

ypaBHeHUs1. OCHOBHbIE

JlaBaTh omnpeneneHue
jorapudma

4yucia; ACATUYHOTO U
HaTypajibHOTO
norapudmMa.
Hcnonws3oBath cBOMCTBA
jorapuMOBIIIS
npeoOpa3oBaHUs
JAorapupMUYECKUX
BBIPAKEHU.

Ctpouts rpaduk
norapuMUYECKOn
byHKIIMU KaK 00paTHOM
K TIOKAa3aTeJIbHOU U
MCII0JI30BaTh CBOMCTBA
jorapugmMuyecKou
GYHKIUUIIS peeHus
3ajad.

Haxonuts

peleHus
aorapupMUYECKUX

90P «J1 cnam
EI'D» Cpennee
o1iee oOpazoBaHUeE.
YueOHbIit MOAYITH
10 PEIICHUIO
TPYIHBIX 3aJaHUN
o y4eOHOMY
npeaMery
«MaremaTuka
(yriyOsieHHbIN
YPOBEHbD )»

AO
H3narennpcTBO
«IIpocsemieHue»

O0P «Jlomarntaue
3aganus. CpenHee
o1miee oOpazoBaHUeE.

Anrebpa, 10-11

KJ1acC

AO
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METObI PELICHUS
JorapuMAYECKAX
YPaBHCHU.
PaBHOCHIIBHBIE
MEPEXO/IbI B PEIIEHNUN
aorapuMUYECKUX
YpaBHEHHI

YpPaBHEHHM

C IOMOILBK PABHOCHUJIbHBIX
IIEPEXOJ0BUIIN
OCYILIECTBJISSL IPOBEPKY
KOpHEU

N3naTenbcTBO
«IIpocsemienne»

Tpenaxep
«O0J1aK0 3HAHUID)
Marematruka. 10

kiacc, OOO
«Dusukon J1adc»

OO6pazoBaTeIbHBI
1 opTal «YUu.py»

Tpuronomerp
NYECKUE
BBIPAXXEHUs U
YpPaBHEHMUS

22

Cunyc, KOCUHYC,
TAHI€HC U KOTaHI'€HC
YHUCJIOBOTO apTyMEHTA.
ApxkcuHyc,
ApKKOCUHYC U
APKTAHT€HC YUCIIOBOTO
apryMeHTa.
Tpuronomerpuueckas
OKPY’KHOCTb,

JlaBaTh onpeiesieHus CUHYyca,
KOCUHYCAa, TAHT€HCA U
KOTaHT'€HCAYHMCIOBOTO
apryMEHTa; a TaKxke
apKCUHYyCa,

ApKKOCHHYCA U

aApKTaHTE€HCA YHCIIA.

90P «4 cnam
EI'D» Cpennee

YueOHbIl MOAYITH
10 PEIICHUTO
TPYAHBIX 3a/IaHUH
1o y4eOHOMY
MpEeAMETY
«Maremartuka
(yrmyOneHHbIN
YPOBEHB)»

AO

o1iee oOpazoBaHueE.
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N3naTenbcTBO
«IIpocsemienne»

O0P «J/lomamraue
3ananus. CpenHee
o1mee oOpazoBaHHeE.

Anrebpa, 10-11

KJ1acc

AO
H3narenbcTBO
«ITpocsenieHue»

Tpenaxep
«O01aK0 3HAHUID)
Marematuka. 10

ki1acc, OO0
«Dusukon J1adc»

OO6pa3oBaTebHBI
1 mopTai «Yuu.py»
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ONpeIeTICHNE
TPUTOHOMETPUUECKUX
(byHKUIUNA YUCTOBOTO
apryMeHTa.
OcHOBHBIE
TPUTOHOMETPUUECKHU
e hopMyIIbL.
[IpeobOpazoBanue
TPUTOHOMETPUUECKHU
X BBIPAKECHUU.
Pemenue
TPUTOHOMETPUUECKHU
X YpaBHEHUU

[IpuMeHsATh OCHOBHBIE
TPUTOHOMETPUUYECKUE
dbopmyIIbl 1S
npeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX
BBIPAKEHU.
[IpuMeHATh hopMyJIBI
TPUTOHOMETPHUH TS
pEILIEeHNsI OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX
YpaBHEHUM
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ITocnenoB
aTEILHOCT
15071
nmporpeccu
U

10

[TocnenoBarenbHOCTH
, CIIOCOOBI 3aJIaHus
MOCJEN0BATEIBHOCTE
u. Meron
MaTeMaTU4ECKOU
VH]TYKIIUH.
MOHOTOHHBIE U
OTpaHUYCHHbIC
MOCJIEI0BATEIbHOCTH.
Uctopus ananuza
OECKOHEUHO MaJIbIX.
Apudmernueckas u
reoMeTpuyecKas
MPOTPECCHUH.
beckoneuno
yObIBaroIas
reoMeTpuuecKa

s IpOTpeccusl.
Cymma

OECKOHEYHO
yOBIBaIOIIEH
reOMETPUYECKOU
MPOTPECCHUU.
JlunerHbIN 1
AKCTIOHEHIMAIbHBI
npoct. Yucio e.
dopmyna

OnepupoBatb
HNOHATUSIMU:
MOCJIEN0BATENBHOCTD,
CHOCOOBI 3aJaHUs
MOCJIEN0BATENBHOCTEM;
MOHOTOHHBIE U
OTpaHUYCHHbIC
MOCJEI0BATEIbHOCTH;
HCCJIEI0BATh
MOCJIE0BATENBLHOCTH Ha
MOHOTOHHOCTb U
OTPaHUYECHHOCTb.
[TomyuaTs
pEeACTaBIICHUE

00 OCHOBHBIX

UJesX aHaIu3a
OECKOHEYHO

Ma’bIX.

JlaBaTp onpeneneHune
apuMeTHIECKON U
r€OMETPUYECKOU
nporpeccuu. JJokaspiBaTh
CBOWCTBA
apupMeTHIECKON 1
reOMETPUYECKOU
MPOTPECCUU, HAXOUTh
CyMMY YWIEHOBIIPOTPECCHH,

90P «4l cnam
EI'D» Cpenuee
o1miee oOpazoBaHHeE.
YueOHbIN MOAYITH
10 PEIICHUIO
TPYAHBIX 3a/IaHUHN
1o y4eOHOMY
npeaMery
«Maremartuka
(yriyOsieHHbBIN
YPOBEHbD )»

AO
H3narenbcTBO
«ITpocsenieHue»

O0P «Jlomaminue
3aganus. Cpennee
omee oOpazoBaHHE.

Anrebpa, 10-11

KJ1acc

AO
N3 naTenscTBO
«IIpocsemieHue»

Tpenaxep
«O01aK0 3HAHU
Marematuka. 10

kiacc, OOO
«Duzukon JIadc»
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CJIOKHBIX
MPOLICHTOB.
HUcnonp3oBanue
MPOTPECCUHU JIJIS
pelieHus
peaIbHBIX 3a]1a4
MIPUKJIATHOTO
Xapakrepa

a TaKk)Ke CyMMY YJICHOB
OCCKOHEYHO YOBIBAIOIICH
reOMETPUICCKOM
HPOTPECCHUH.

OO0pa3zoBaTeTbHBI
1 mopTall «Y4u.py»

35



Hcnonb3oBarth IMporpeccumn
A1 pCHICHUA  3a1a4

IPUKJIAJTHOTO
XapakKrep.
[IprmensaTh
(GopMyiy CHOKHBIX
IIPOLICHTOB TUISL

peleHus 3aaad u3
peanbHOM MPaKTUKU

36



Henpepris
HBbIE
(GyHKITUH.
IIpousBonn
ast

20

HenpepriHbie
(GyHKIIUU U UX
CBOMCTBA.

Touka

pa3pbiBa.
ACUMITOTHI
rpadukoB
byHKIUH.
CaoiicTBa (hyHKLIHIA
HETMpPEPhIBHBIXHA
oTpeske. Metox
WHTEPBAJIOB JJIs1
peleHus
HEPABEHCTB.

IIprumeHeHue CBOWCTB

HETPEPBIBHBIX
byHKUMA 1715
pelieHus 3a1ad.
IlepBas u

BTOpas
MIPOU3BO/IHBIC
GyHKLIHH.
Onpenenenue,
r€OMETPUYECKUN U
(U3UISCKUI CMBICIT
MIPOU3BOIHOM.
YpaBHeHHE
KacaTeJIbHOM K

OnepupoBatb
HNOHATUAMU: DYHKITUS
HEIpEpPbIBHAS HA

OTpE3Ke, TOUKA pa3pbiBa
(YHKIIH, aCHMIITOTA
rpaduka QpyHKINU.
[IpumenATH CBOMCTBA
HETPEPhIBHBIX QYHKITUN
JUISl peLeHus 3a/1a4.
OnepupoBath MOHATUSMH:
IepBasi ¥ BTOpas
IPOU3BOAHBIE QYHKINH;
NOHUMATh (GPU3HYECKUI U
F€OMETPUYECKUIN CMBICIT
MIPOU3BOTHOM;3aIIUCHIBATH
YpaBHEHUE KaCATEIbHOM.
BeruucnsaTe npou3BOHbIE
CYMMBI, TPOU3BECHUS,
YaCTHOT'O U CIIOKHOM
(GyHKIUH.

N3yyaTh mpou3BOaHbIE
AIeMEHTapHBIX Q) YHKITUAH.

Hcnonws3oBath

reOMETPUYECKUIN u
¢u3nueckuii  CMBICI
IIPOU3BOIHON TULSL

peleHus 3a1a4y

90P «4l cnam
EI'D» Cpenuee
o1miee oOpazoBaHHeE.
YueOHbIN MOAYITH
10 PEIICHUIO
TPYAHBIX 3a/IaHUHN
1o y4eOHOMY
npeaMery
«Maremartuka
(yriyOsieHHbBIN
YPOBEHbD )»

AO
H3narenbcTBO
«ITpocsenieHue»

O0P «Jlomaminue
3aganus. Cpennee
omree oOpazoBaHHE.

Anrebpa, 10-11

KJ1acc

AO
N3 naTenscTBO
«IIpocsemieHue»

Tpenaxep
«O01aK0 3HAHU
Marematuka. 10

kiacc, OOO
«Duzukon JIadc»
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rpaduKy QyHKIIUH.
[IpousBoHbIE
AJIIEMEHTapPHBIX
GbyHKITUH.
[IpownsBoHas

CYMMBI,
MIPOU3BEICHUS,
YacTHOTO U
KOMITO3UIIMH (PYHKITUH

OO0pa3zoBaTeTbHBI
1 mopTall «Y4u.py»
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IloBTOpEHHne
,
00001eHue,
CUCTEMATH3
anus
3HaAHUU

OCHOBHBIC TOHSTHS
Kypca anreopbiu
Hayaj
MaTeMaTHIYECKOTO
a"Hamm3al 0 xmacca,
00001IICHIE U
CHCTEMaTH3aIus
3HAHUU

[IprMeHATH OCHOBHBIE
MOHSTHS KypcaanreOpsl U
Hayajl MaTeMAaTU4ECKOT O
aHanau3a I peuIcHus
3a1a4y

U3 pealbHOU

KU3HU U APYTHX
IIKOJIBHBIX

MPEAMETOB

90P «4l cnam
EI'D» Cpennee
O1iee oOpa3oBaHUeE.
YueOHbIit MOAYITH
10 PEIICHUIO
TPYAHBIX 3a/IaHUHN
1o y4eOHOMY
npeaMery
«Maremartuka
(yriyOneHHbIN
YPOBEHbD )»

AO
H3narenbcTBO
«ITpocsemnieHue»

D0P «/lomamiaue
3amanusi. CpenHee
o1iee oOpazoBaHueE.

Anrebpa, 10-11

KJ1acc

AO
N3 narenscTBO
«IIpocsemienre»

Tpenaxep
«O01aK0 3HAHU

Marematuka. 10
kiacc, OOO
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«DPuzukon JIad»

OO6pazoBaTenbHbI
1 OpTall «YUu.py»

OBILIEE
KOJIMYECTB
O YACOB 10
[TIPOTPAMM
E

136
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11 KJIACC

HauOOJIbILIEro U
HAaMMEHBILIET0 3HaYEHUs
HEIMpepbIBHON PYHKITMN
Ha OTpE3Ke.
[Ipumenenue
MIPOU3BOJHOU

JUISL

HaXOXJEHUS
HaWIy4ylIero

pelIeHMs B
MPUKIIATHBIX
3a/1avax, s
ONIpENEIICHUS
CKOPOCTHU U

YCKOPEHHMS

Ha KOOPJAMHATHOWU
IJIOCKOCTH.

Hcnonws3oBath
IPOU3BOJHYIO IS
UCCIIETOBaHMUS

byHKIIIU

HA MOHOTOHHOCTb H
KCTPEMYMbI; HAXOAUTh
HauOoJbLIee U
HaMEHbIIIee3HAUCHUS
(GyHKIIUY HETIPEPHIBHON Ha
OTpE3Ke; CTPOUTH IpauKu
GbyHKIIUNA Ha OCHOBaHUH
[IPOBEIEHHOIO
UCCJIEIOBAHMUS.

HazBanue KomnaectBo OcHOBHOE OCHOBHBIE BUJIBI 20P
paznena 4ACOB coziepKaHue JESATeTLHOCTH
(TempI) pazzaena(Temsl) 00yJarommxcsl
HccnenoBanu 22 [Tpumenenue CrtpouTts rpaduk
e (QyHKIui ¢ MIPOU3BOTHO KOMITO3HITAH
MTOMOIIBIO UK GyHKIUH ¢ TOMOIIBIO
MIPOU3BOTHON HCCJICTIOBAHH AJIEMEHTapPHOTO
10 QYHKITUH HUCCJICIOBAHUS U CBOMCTB
Ha MOHOTOHHOCTb H KoMITo3uIuu. CTpOHTH
KCTPEMYMBI. reOMETpUYECKUe 00pa3bl
Haxoxnenue ypaBHCHUI 1 HEPABCHCTB
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nporiecca,
3aJJaHHOTO
dhopmyIion uiu
rpaduKoM.

Komnozunust hyHKIUiA.

['eomeTpuueckue
oOpa3bl ypaBHEHUI U
HEPABEHCTB Ha
KOOpJIUHATHOU
IIJIOCKOCTH

Hcnonws3oBath
MIPOU3BOHYIO IS
HaXOXKICHUA

HaWJIy4IIEeTO

pelIeHus B MPUKIIAIHBIX, B
TOM 4HCIE COLHUAIBHO-
SKOHOMMYECKHUX, 3a1a4ax,
VIS ONIpENEIICHUS
CKOpPOCTH

Y YCKOpPEHHMS Ipolecca,
3alaHHOTO  (hOpMYyIIOH
WU TpadUKOM.

[Tomy4ats npeacraBieHUe
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O MPUMEHEHUHU NPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX
3HAHUU

ITepBooOpa3zHas u
UHTETpa

12

[TepBooGpa3Has,
OCHOBHOE CBOMCTBO
epBOOOPa3HbIX.
[IepBooOpazHbie
AJIEMEHTApPHBIX
¢bynkuwii. [IpaBuna
HAXOXJICHUS
epBOOOPa3HbIX.
WNHrerpan.
I'eomeTpuueckui
CMBICIIMHTETpAJIA.
Brruncnenue
OIIPEIICIIEHHOTO
WHTErpasa mo
dbopmyne HeroTona—
JleitbuuIIA.
IIpumenenue
WHTEerpana

JUTSI

HaXOXKICHUS
TJIOIAJEH
MIJIOCKUX

¢buryp u

00BEMOB

OnepupoBatTh MOHITUSIMU:
nepBooOpaszHas u
ONPENECTEHHBIN UHTETPAIL.
Haxoauts mepBooOpa3Hbie
AJIEMEHTAPHBIX (PYHKIHMHN U
BBIYUCIISITBUHTETPAT IO
dbopmyne HeroTona—
JlenOnwuIa.

Haxoauts miomamn
IJIOCKUX (Urypu

00BEMEI TEJI C IIOMOIIBIO
OIPENIETIEHHOTO
UHTEerpaa.

3HAKOMUTHCS C
MaTeMaTU4YECKUM
MOJIeJTMPOBaHUEM Ha
npumepe
muddepeHnuanbHbIX
ypaBHeHuU. [Tonyyath
MpEeJICTaBICHUE O
3HAYCHUUBBEICHUS
MOHSTHS UHTErpaJia

B Pa3BUTUHU MATEMATUKU
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reoMeTpuyec
KHX TeJl.

[Ipumeps! pereHuin
nuddepeHIranTbHbIX
YPaBHEHHM.
Marematnyeckoe
MOJIETTMPOBAHUE
pealbHBIX MPOIIECCOB
C TIOMOUIbIO

nu(dpepeHInanTbHBIX

YpaBHEHUIN
['paduku 14 TpuroHomeTpuyecku Hcnons3oBath
TPUTOHO ¢ QpyHKIMH, X 1M poBbIC peCYpPChIIIA
MeTpuye CBOMCTBA U TpaUKH. NOCTPOEHUs TpaduKoB
CKHX OT60p KOpHEH TPUTOHOMETPHUYCCKUX
byHKIUH TPUTOHOMETPUUECKUX (GYHKIIH U U3YICHHS
: YPaBHEHUH C UX CBOMCTB.
Tpurono IIOMOIIBIO Pematp
MeTpuyec TPUTOHOMETPUUYECKOM TPUTOHOMETPUUYECKUE
Kue OKPY>KHOCTH.
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HCPABCHC
TBa
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Penienue
TPUTOHOMETPUYECKUX
HEPABCHCTB

YpaBHEHHUS U
OCYIIECTBIISITH OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUIECKON
OKPYXHOCTH.
[IpuMeHATh hopMyJIBI
TPUTOHOMETPHUH IS
pelIeHns] OCHOBHBIX
THUIIOB
TPUTOHOMETPHUUYECKHUX
HEPABEHCTB.
Hcnonp3oBath

U pOBBIE PECYPCHI
JUTSl IOCTPOEHHUSI U
UCCJIEI0BAHUS
rpagukoB QyHKIMI
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Vppn
MOHAJ
BHBIE,
HOKa3
aTelb
HBIE U
jorap
uhmu
YECKU

HEepaB
€HCTB

24

OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeNbHBIX U
JorapupMUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI
pELIECHNS UPPALMOHAIBHBIX
HepaBeHCTB. [ paduueckue
METOJbI PELICHHUS
UppalMOHANIbHBIX,
MOKa3aTeNbHbBIX U
JorapupMUIECKUX
YPaBHEHHUU U HEPABEHCTB

[IpumenATH CBOMCTBA
MOKa3aTeIbHONN
aorapupMuYeCcKon
byHKIINAN

K PEILLICHUIO
MOKa3aTEIbHbIX U
JA0rapu(pMUYECKUX
HEPABEHCTB.
O06ocHOBATH
PaBHOCHIIBHOCTh
MEPEXO0B.

Pemars uppanroHanbHbIe 1
KOMOMHUPOBAHHbIE
HEPABEHCTBA,C
MTOMOTIIIBIO
PaBHOCHJIBHBIX
MEePEXO0B.
Hcnons3oBath
rpaduyecKue METOIbIN
CBOMCTBA BXOISIINX B
YpaBHEHHE WIIH
HEPaBEHCTBO QYHKIIUN
JUISL pEILICHUS 3a/1auu

47




Komruiekcurie
qucia

10

KommekcHblie qucia.

AnreOpanyeckas

u

TPUTOHOMETpHUYECKas dbopmbl

3aMUCUKOMIUJIEKCHOTO YHCIIA.
Apudmernueckue
omneparuuc

KOMIUIEKCHBIMH

YUCIIAMU.

N306pakeHre KOMILIEKCHBIX
YHCETHA KOOPJAUHATHON
IIJIOCKOCTH.

®opmyna Myaspa. Kopuu n-
Ol CTETICHU U3
KOMILIEKCHOT'O YHCIIA.
[IprumeHeHne KOMIUIEKCHBIX
YUCENIJISl PEIICHUS
(bU3UYIECKHUX U
reoOMETPUYECKUX 3a7a4

OnepupoBatTh MOHIATUSIMU:
KOMIUIEKCHOE YU CJIO
1 MHOXECTBO
KOMIUIEKCHBIX

quced.

[IpencraBisaTe
KOMILUICKCHBIC YU CIIaB
anreOpanyecKkou u
TPUTOHOMETPHUYECKOI
dbopme.

BrIm1osHATH
apu(pMEeTHIECKU
eonepanuu ¢

HUMH.

N3ob6paxath
KOMILIEKCHBIE
yucIaHa
KOOPJMHATHOU
MIJIOCKOCTH.
[TpumensaTs Gpopmyiny
Myaspa u nonaydars
MPEACTABICHUE O
KOPHSIX

N-OU CTENIEHU U3
KOMILUIEKCHOT'O YUCJIA.
3HAKOMUTBCS C
MpUMepaMu IPUMEHEHHUS
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KOMITJIEKCHBIX YHCE
JUTSL peleHUst
r€OMETPUYECKUX U
bu3nueckux 3anau

Harypanbnbie n
LIEJIbIE YnCIIa

10

Harypanbehbie 1 nienbie yucia.
[IprumeHeHune Npru3HaKoOB
JIEeIMMOCTH 11enbiX uncen, HOJJ,
1 HOK, octatkoBno MmoayJio,
anroputMma EBximaa

JUTS pEIIEHUS 3a]1a4 B ETBIX
quciIax

OnepupoBatb
MOHSTHSIMH:
HaTypaJbHOE U

1IeJI0€ YUCIIO,
MHO>ECTBO
HaTypaJbHBIX U
HETIBIXYHCE]I.
HMcnonp3oBath
MIPU3HAKU JETUMOCTH
IIEJIBIX YHCEJI; OCTaTKH
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o moaynto; HOJl u
HOK natypanbHbIX

YU CEJT;, AITOPUTM
EBkinnna s pemenus
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3aj1ad4.

3anuceIBaTh HATYpaJIbHbIE YHCIIA
B Pa3JIMYHBIX TO3UIIMOHHBIX
CUCTEMAaXCUHCIICHUS

CucreMsl
palOHaIbHbI
X,
UppanuoHaIbH
BIX
MMOKa3aTeJILHBIX
u

norapud
MHYECKHU

X

ypaBHEH

)50

12

CucreMa 1 COBOKYITHOCTb
ypaBHEHUI. PAaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEACTBUA.

OCHOBHBIE METO/IBI PELLICHHUS
CHUCTEM HCOBOKYITHOCTEN
PalMOHAIIBHBIX,
UppalMOHAIbHBIX,
NIOKa3aTEJIbHBIX U
JorapuMUYECKUX
YPaBHEHUM.

[Iprmenenue ypaBHEHNH,
CHUCTEM MHEPABEHCTB K
pELIEHUIO
MaTeMaTH4YECKHX 3a/1a4 U
3aaa4

U3 pa3IMYHbBIX 00J1acTe
HAyKH U pEAIbHOU
KU3HU, MHTEPIIpETaUs
MOJTYYEHHBIX
pe3yJbTaTOB

OneprupoBaTh MOHATUSIMU:
CHUCTEMA HCOBOKYITHOCTb
YpaBHEHUI U HEPABEHCTB;
pelIeHrne CUCTEMBI WIIN
COBOKYITHOCTH; PABHOCUJIBHBIE
CUCTEMBI U CUCTEMBI-
CIEACTBUS.

HaxoauTe penienust cuctem u
COBOKYITHOCTEU 1IEJIBIX
PalMOHAIIBHBIX,
UppaIMoHaIbHBIX,
ITOKA3aTENIbHBIX U
Jorapu(pMUYECKUXypaBHEHUN
Y HEPABEHCTB.

IIpumeHsTh cucTEMBI
YPaBHEHUMK PELICHUIO
TEKCTOBBIX 3a7a4

13 pa3IMIHBIX 00JIacTeit
3HAHWM U PEaJbHOW KU3HU;
HMHTEPIPETUPOBATH
IIOJIyYEHHBIC PELICHUS.
Hcnons3oBath
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upoBBIEPECYPCHI

3amauu ¢
rapamMeTpaMu

16

PamnonanbHele,
VMppaluOHAIbHEIE,
IOKa3aTebHbIC,
aorapupMUYECKUe U
TPUTOHOMETPUYECKHUE
ypaBHEHUSI, HEPABEHCTBA U
CHCTEMBI

Br16upats cioco6 pemieHus
paIMoOHAIBHBIX,
WUPPALMOHATBHBIX,
MTOKa3aTeIIbHBIX,
JorapuMUYECKUX U
TPUTOHOMETPHUECKUX
YpaBHEHUU
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C ImapaMeTpamu.
[TocTpoenue u nucciienoBaHue
MaTeMaTHYECKUX MOJIEIIEH
peaNpHBIXCUTyaluu ¢
MIOMOIUIBIO YPAaBHEHUH, CUCTEM
YPaBHEHUI U HEPABEHCTB

C ImapaMeTpamu

Y HEPABEHCTB,
COZIEpXKAIMXMOIYJIN U
apaMeTphl.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOBI JUIS
peLIEHUYpaBHEHUN U
HEPaBEHCTB

C IapaMeTpaMH, a TAKKE
uccienoBaHue QyHKIUN
METOJaMU MaTEMaTUYECKOTO
aHanusa.

Crpouts 1 uccie0BaTh
MaTeMaTHYECKHE MOJETN
pEAIBHBIXCUTYALIUH C
IIOMOIIBIO YPaBHEHUH,
HEPABEHCTB U CUCTEM

C mapamerpamu
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[ToBTOpEHUE
,
00001IeHne,
CHCTEMAaTu3
anus
3HaHUH

16

OCHOBHBIE MOHATHUS U METOBI
Kypca, 00001eHue u
crucTeMaTH3alus 3HaHU

MonennpoBaTh peaibHble
CUTYaIluH Ha SI3bIKE anreOpsl,
COCTaBJIISITh BBIPAXKECHUS,
ypaBHEHUs, HEPABEHCTBAU UX
CUCTEMBI TI0 YCIIOBHIO 3aJa4H,
UCCIIEI0BATh TIOCTPOCHHbBIE
MOJIeNN

C UCIIOJIb30BaHUEM arrapaTa
anreOpbL, UHTEPIPETUPOBATH
HOJTyYEHHBINA pe3yJbTarT.
[IpuMeHnaTh QyHKIMH

TUTS MOJICTTUPOBAHUS U
UCCIIEIOBaHUSIPEATbHBIX
POLIECCOB.

Pemate npuknaaHeie 3aqauu,
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B TOM YHCJIE€ COLIUATIBHO-
HKOHOMUYECKOTO u
dbuszngeckoroxapaxkrepa,
cpencTBamMu  anredpsl U
MaTeMaTH4ECKOTO
aHajau3a

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

136
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PABOYASA INTPOI'PAMMA YUYEBHOT O KYPC «'EOMETPUSA»

INOACHUTEJBHASA 3AIINCKA

I'eomerpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOLIEro
o0Opa3oBaHMsl, TaK Kak 00ecreunBaeT BO3MOKHOCTb U3YUYEHUS JUCIIUILINH €CTECTBEHHO-
HAy4YHOH HaNpaBJIEHHOCTH M MPEAMETOB T'YMaHUTAPHOro HUKJIa. [IocKoIbKy Tornueckoe
MBILUIEHHE, (QOpPMHUpPYEMOE MpU H3YYEHHHM OOYYaIOIIUMUCS MOHSATHUMHBIX OCHOB
rE€OMETPUH, TPU JOKA3aTeIbCTBE TEOPEM U IOCTPOECHUM LEMNOYKH JIOTMYECKHX
YTBEPKJICHUU MIPU PELICHUN F€OMETPUYECKUX 3a]]a4, YMEHUE BbIIBUTATh U ONPOBEPIaTh
TUIIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS IIPU PELLIEHUH 33/1a4 €CTECTBEHHO-HAYYHOIO
LIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llens ocBoeHusi mporpaMmbl yuyeOHOTO Kypca «l'eomerpusi» Ha yriIyOJIEHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAJIbHBIX CHOCOOHOCTEH, OOyyaromuxcs HNpU U3y4E€HUHU
reOMETpPUH, KaK COCTaBJISIOLIEH MpeaMeTHON obnacT «MaremaTtuka 1 HHPOpMaTHKa»
yepe3 o0ecreuyeHrne BO3MOKHOCTH MPUOOPETEHUS M HCIOJIb30BaHUs Oosee riayOoKux
reOMETPUYECKUX 3HAHUN U IEUCTBUN, CHELM(PUUHBIX T€OMETPUU, U HEOOXOIUMBIX JIJIs
YCIIEIIHOTO MPO(ECCHOHAIIBHOTO 00pa30BaHUsA, CBSA3aHHOTO C HCIOJb30BaHUEM
MaTE€MAaTUKH.

[IpuopuTteTHBIMM 3a7jauaMy Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpOBHE,
pacIMpsIIONIMMH U YCUJIMBAIOIUMU Kypc 0a30BOr0 YPOBHS, SBIISIOTCA:

pacuIMpeHue MPEACTaBICHUS O TEOMETPUU KAaK YacTH MHUPOBOM KYJIBTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMHpOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEUILINX
MaTEMaTUYECKUX MOJIEIAX, IMO3BOJSIOIIMX OINKCHIBATH W HM3y4aTh pa3HbIC SBICHUS
OKpPYXaroLEero MHUpa, 3HAHHWE IOHATUHWHOIO ammaparta no pasueny «CrepeomeTpusd)
y4eOHOTr0 Kypca r€OMETPUH;

(opMHpOBaHHE YMEHHS BIJIaJIETh OCHOBHBIMHU MOHATUSAMH O MPOCTPAHCTBEHHBIX
durypax U HX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TeOpeM, GOpMYyIT M YMEHHE UX
OPUMEHATb, YMEHHUS JIOKa3bIBaTh TEOPEMbl M HAaXOJUTh HECTaHAAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

(opMupoBaHrE YMEHHS paclio3HaBaTh Ha YepTexax, MOJIEISAX U B PEalbHOM MHUPE
MHOTOI'PAHHHKH U TeJla BPAalIEHUs, KOHCTPYUPOBATh T€OMETPUUECKNE MOJIEIIN;

(GopMupoBaHHE TMOHUMAHUS BO3MOXHOCTH AaKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTUYECKUX TeOpui, (OpMUPOBAHHME TOHUMAHHUS PpOJIM  AKCHOMATUKU IpU
MIPOBEJCHUN PACCYXKICHUM;

(GopMupoBaHne YMEHHUS BJIaJE€Th METOJaMH [OKa3aTeIbCTB U aAJITOPUTMOB
pElIeHNs, YMEHUS UX MPUMEHSATh, MPOBOAUTH JI0KA3ATEJIbHBIE PACCYXKIACHUS B XOJE
pelIeHus] CTEPEOMETPUYECKUX 3a7a4 M 337a4 C MPAKTHUYECKUM COJIEpKAHUEM,
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dbopMHUpOBaHUE TPEICTABICHUS O HEOOXOAMMOCTH JI0KA3aTEIhCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJIM aKCMOMATHUKH B MPOBEACHHUM JIEIYKTUBHBIX
pacCyKJICHUN;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOy4Jaroniuxcsi,  IO3HABATEIbHOM  aKTUBHOCTH,  MCCJIEIOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBILIUICHHS], HHTEPECa K U3yYEHUIO T€OMETPHH;

dbopmupoBanre GyHKIIMOHATBHOM IPaMOTHOCTH, PEJIEBAHTHOM F€OMETPUN: YMEHUS
pacno3HaBaTh MPOSIBICHUS] T€OMETPUUYECKUX MOHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX JKU3HCHHBIX CUTYaIUSX M MPU U3YYCHUH JPYTUX YUICOHBIX MPEAMETOB,
MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJIEIUPOBAHUS PEaTbHBIX CUTYaIIUMH,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, MHTEPIPETALMHU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH ~ COJIEp)KATEIIbHBIMUA ~ JIMHUSIMA ~ y4eOHOro Kkypca «leomeTpusi»
B 10-11 «kmaccax sBustorcs: «lIpsiMble ¥ IJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATEI B IIPOCTPAHCTBEY,
«/IBr>KEeHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MOHATUSIMU», PEJIEBAHTHBIX T'€OMETPUU Ha YIUIyOJIEHHOM ypoBHE 00yuyeHus B 10-11
KJIaccaX, OTHOCHUTCA KO BCEM COJEpXAaTelbHbIM JIMHUSAM Y4eOHOro Kypca, a
(opMUpOBaHKE JIOTHUYECKUX YMEHHUH pacHpeesseTcs He TOJbKO MO COAepKaTeIbHbIM
JUHUSM, HO U 1o rojgam oOydeHus. CojaepkaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbIM 10 TofaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, MPHUHIMIIMAIBHBIM  BOMpocaM  oOydaromuecss  oOpaiaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaI€HUE FTEOMETPUUECKUMHU MOHATUIMU
W HaBbIKAMH TIOCJIEIOBATEILHO U TOCTYMATEeNbHO, C COOJIFOJICHHEM TMPUHIIMIIA
MIPEEMCTBEHHOCTH, 4 HOBBIE 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPHUUYECKHUX
MpEACTAaBICHUM OOyJYaroIuXcs, pacmupsis W yoiyonsiss e€, oOpa3ys NpOYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon K U3y4eHHIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycnoBus s AuddepeHumanuu 00ydeHus, TOCTPOSHUSI MHIUBUTY ATbHBIX
o0pa3oBaTeNbHBIX MpOTrpaMM, OOECHEeUUuTh YIIyOJIEHHOE HW3YyYEHUE TIeOMETPUUKAK
COCTaBJISAIONIEH yueOHOro mpeameTa «MaTeMaTukay;

MOJIFOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO M3YyYEHUS MAaTEMaTHKU C Y4ETOM
BbIOOpa Oynymiedt mpodeccuu, oOecreynBas MTPEEMCTBEHHOCTh MEXKIY OOUIUMHU
po¢eCCHOHAIIEHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «I'eomeTpus» Ha yriayOGlIeHHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 wvaca (3 waca B Hemenwo), B 11 kmacce — 102 yaca (3
gaca B HEJIEIIO).
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COAEPKXAHUE OBYUEHUA

10 KJIACC

IIpsiMbIe ¥ IIJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomMeTpur. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATHYECKOM MOCTPOEHUHN CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUU U
CJICICTBHSI U3 HUX.

B3anmHOe pacnosioKeHue TpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOLINECH,
napaJulelbHble M CKpeIIMBaromuecs npsaMble. IIpu3Haku CKpEImMBAOMMXCS MPSIMBIX.
[TapannenbHOCTh NPSAMBIX MU INIOCKOCTEW B IPOCTPAHCTBE: MMAPAIIIEIbHBIE IPSMBIEB
IIPOCTPAHCTBE, NAaPAJLIENBHOCTD TPEX MPSAMBIX, MMAPAUIEIBHOCTh NPSIMON U MJIOCKOCTH.
[lapamnenbHoe W LEHTpAJIbHOE MPOEKTUPOBaHHE, H300paxeHue @uryp. OCHOBHbBIE
CBOMCTBa MapajUieIbHOrO0 MNpOeKTUpoBaHus. M300paxkeHue Guryp B mnapauiebHOU
IPOEKIUU. YINIBI C COHAIPaBICHHBIMM CTOPOHAMH, YroJI MEXAY HpsAMBIMA
B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: MapaJUIeIbHBIE INIOCKOCTH, CBOMCTBA
napajuleNbHBIX IIockocTel. [IpocTtelimme npocTpaHCTBEHHBIE (PUTYpPhI HA IJIOCKOCTH:
TeTpa’ip, NapajuIeNICUIIE]], TOCTPOECHUE CEUECHH.

[lepneHAMKYISIPHOCT MPAMOM U IJIOCKOCTH: NEPHEHAUKYJSIPHBIE MPSAMbBIEB
IIPOCTPAHCTBE, IPSMBIE MapauIeNIbHbIE U NEPHEHAUKYJSAPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHINKYJIIPHOCTA MPSIMOM M IUIOCKOCTH, T€OpPEMa O NPSAMOM IMEPIECHIUKYISIPHON
wiockocTd. OpToroHanpHOE MNpoekThpoBaHue. [leprneHauKynsp W HaKJIOHHBIE!
pPAcCTOSIHUE OT TOYKM J10 IJIOCKOCTH, PACCTOSIHUE OT IIPSAMOU J0 INIOCKOCTH, IIPOCKLIHS
burypsl Ha MJI0CKOCTb. [leprieHIUKYISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
NEPHEHANKYJIIPHOCTH IBYX IUIOCKOCTEN. TeopemMa o TpEX nepneHauKyIsapax.

Yrabl B IPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA YTOJ,
JIMHEWHBIA yToJ IBYTPaHHOTO yria. TpéXrpaHHbli U MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yria. CBolcTBa IUIOCKMX M JABYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUJISI TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buapl MHOrOrpaHHMKOB, pa3BEpTKa MHOTOrpanHuka. [Ipusma: n-yroiasHas npusma,
npsiMass M HaKJIOHHas TMpU3Mbl, OOKOBasg W TMOJHAsA TOBEPXHOCTh MPHU3MBIL.
[Tapamnenenurnen, npsMOYTOJIBHBIN NapajuiesIenUIe U ero ceoctea. Kparyaimue mytu
Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [upamuga: n-yroiapHas nupamuja, NpaBUibHAasg U yCE€YEHHAs MUPAMUJIBIL.
CpoiictBa pébep W OOKOBBIX TpaHeW MpaBWIbHOW TUpamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKHW: TIpaBWIbHAs MpHU3Ma M TMpaBWIbHAsA NUpPaMUlA, NPaBUIIbHAS
TpeyrojbHas MUupamMuaa U MpaBUIbHBINA TeTpa’ap, KyO. [IpeacraBienue o mpaBUIBHBIX
MHOTI'OTPAHHHUKAX: OKTadIpP, JOAEKA AP U UKOCAIP.

Boruncnenue 3neMEeHTOB MHOTOTpAaHHUKOB: péOpa, auaroHanu, yriel. Ilnomans
OOKOBOM IMOBEPXHOCTU M MOJHON NOBEPXHOCTH NPSIMOM MPU3MBI, IIOIA/lb OCHOBAHU,
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TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsIMOM Tipu3MEbl. [1nomaas 60KOBOM TOBEPXHOCTH U
MMOBEPXHOCTH MPaBUJILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUHA  IPABUJIbHBIX
MHOTOTpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM MHOTOTPAHHHKE: CHUMMETpUSA
napajuielieiunea, CHUMMETPUS MPAaBWIbHBIX NPU3M, CHUMMETpPUS MPAaBHUIBHOM
MMHUPAMU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [IeMCTBUS C BEKTOpaMHU: CJIOKEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBOWMCTBA
CJI0KE€HUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynCIIO. [[IOHsITHE KOMIUIaHApHBIE
BEKTOpHI. [IpuM3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB. I[lpaBWiio mapasenenuiena.
Teopema 0 pa3noKEHUU BEKTOPA 110 TPEM HEKOMILIAHAPHBIM BeKkTopam. [IpsMoyrosbHas
cUCTeMa KoopauHaT B npoctpadHcTBe. KoopaumHatel BekTopa. CBsI3b  MEXIY
KOOpJIMHATaMM BEKTOpa W KOOpJMHATAMH TOYEK. YTOJ MEXAy BekTopaMu. CKaasapHOE
MIPOM3BEICHUE BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[ToHsTHS: TUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, oOOpasyrolue TMoBepxHocTe. Tenma BpalleHUs: UUIUHADP, KOHYC,
yceu€HHBI KOHYC, cdepa, map. BzaumHoe pacnosokeHue cdepbl M IIIOCKOCTH,
KacaTeJbHas IIIOCKOCTh K cpepe. M300pakeHne Ten BpallleHus Ha III0CKOCTH. Pa3BépTka
HMIMHApa U KoHyca. CuMmMeTpust cepsl U mapa.

O06bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teinl. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napaienenunena M ciuenctBus u3z He€. OO0BEM mpsMONW W HAKIOHHOW TPHU3MBI,
HWIMHAPA, TUpaMuabl U KoHyca. O0BEM 1apa U apoBOro CErMeHTa.

KomOunaiuu Ten BpailleHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnivicaHHas B IIUJIUHID,
oInvcaHHas okoJo nuinuHapa. [lepeceuenne cdepsol u mapa c miockocTbio. Kacanue mapa
U cdepbl IOCKOCThI0. [IoHsATHE MHOTOrpaHHMKa, OMUCAHHOTO OKOJO cephl, chepsl,
BIIICAHHON B MHOTOTPAHHUK WJIM TEJIO BPAIlCHUSI.

[Tnomaas MOBEpXHOCTH NMUIUHAPA, KOHYCA, TIomaas chepsl u e€ yactei. [logodue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TIIONIAICH MOBEPXHOCTEH MOJAOOHBIX (GUTYP.
[IpeoOpazoBanne  momobusi, romoreTs.  PemieHme 3agady HAa  IUIOCKOCTH
C MCTOJBb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHre cedeHuil MHOTOTPaHHUKOB W TeJl BpAlICHUS: CEYEHUS IMIMHIpA
(mapaJuienbHO U MEPIEHIUKYJIIPHO OCH), CEUeHUsI KOHYca (MapajljIeIbHOE OCHOBAHUIO U
IPOXOJSIIEE YEPE3 BEPUIMHY), CEYEHUsS LIapa, METOJbl MOCTPOCHHSI CEYEHMI: METOJ
CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omnepanuu Haj BeKTopamMu. BekTopHOE yMHOXKEHHE
BEKTOpOB. CBOICTBA BEKTOPHOIO YMHOXE€HUA. [IpsAMoyroipHas cucTeMa KOOpPJIWHAT
B nipocTpancTBe. KoopauHats! BekTopa. Paznoxkenue Bekropa o 6aszucy. KoopaunatHo-
BEKTOPHBIN METOJ IPH PELIEHUU T€OMETPUUECKUX 3a/1a4.

JIBH2KEeHMS B IPOCTPAHCTBE

JIBmxenus npoctpancTtBa. OtoOpaxkenus. J[BuxxeHust U paBeHcTBO duryp. Oo6mue
CBOMCTBa JBW)KCHWH. BuIbl JBWKEHUN: MNapajulelIbHbIA IIEPEHOC, LEHTpajIbHas
CUMMETpPHS, 3€pKaJIbHAasi CUMMETPHS, IOBOPOT BOKpYyr mpsimoi. I[IpeoOpazoBaHus
nono6us. [psimas u chepa Diinepa.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOydJarommiicss HAyqUTCS:

CcBOOO/IHO ONIEPUPOBATH OCHOBHBIMH MOHATHSIMHU CTEPEOMETPUU NIPU PELICHUU
3a7a4 U MPOBEJICHUU MaTEeMAaTUYECKUX PACCYKICHU;

OPUMEHATh AaKCHUOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IMpPH PELICHUU
TreOMETPUUYECKUX 3a/1a4;

KIAcCCU(PUIIMPOBATh B3aUMHOE  PACIONOKEHHE TMPSIMBIX B  IPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOO/IHO ONEPHUPOBATh MOHATHSAMH, CBSI3aHHBIMU C yIJaMH B MPOCTPAHCTBE:
MEXTy MPSIMBIMU B IPOCTPAHCTBE, MEXTY MIPSIMON U TUIOCKOCTBIO;

cBOOOIHO ONEPUPOBATh MOHATUIMH, CBSI3aHHBIMU C MHOTOI'paHHUKaMU;

cBOOOMHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (TIpHM3Ma, MUpaMHU/a,
MPSIMOYTOJIbHBIN Mapasuiesienunes, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CcBOOOHO OIEpPUPOBaTh MOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHHUKOB
MJI0CKOCTBIO;

BBINOJIHATD MapajieIbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTUPOBaHKUE QUTYD
Ha TUIOCKOCTD, BBIMIOJHITH H300pakeHus (GUTYp Ha TUIOCKOCTH;

CTPOUTb CEUYEHHS MHOTOIPAaHHUKOB pa3IUYHbBIMH METOJIaMH, BBIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKYy, CHUBY;

BBIUMCIIATh TUIOMAAN TOBEPXHOCTEH MHOTOTPAHHHKOB (MpU3Ma, NHpPaMUA),
reOMETPUUYECKUX TeJ C IPUMEHEHUEM (HOpMYyIT;

CBOOOHO ONEpPHPOBaTh MOHATHUSAMHU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTpP, OCh
U TUIOCKOCTh CHMMETPHH, IEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPHI;

CBOOOMIHO  ONEpUpOBAaTh TOHATHUAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHATD JCHCTBUS HAJ] BEKTOPAMU,

pemaTh 3aa4u Ha JOKA3aTeIhCTBO MATEMAaTHYECKUX OTHOIICHUN M HaXOXICHHE
r€OMETPUYECKUX  BEIWYHMH, TIPUMEHSS M3BECTHbIE METOJbI TMpPH  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH;

60



IIPUMEHATh  NPOCTEMINME  MPOrPAMMHBIE  CPEICTBA W JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

U3BJIEKaTh,  MPEOOPa3OBBIBATH U UHTEPIPETUPOBATH UH(}OPMALIHIO0
IMPOCTPAHCTBEHHBIX T'C€OMETPHUUECKHX (Urypax, MpeACTaBICHHYIO Ha YepTeXax U
PUCYHKaX;

IIPUMEHSATh IIOJYYEHHBIC 3HAHWS HA NPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATH
peanpHbIE CUTYyallMW, IPUMEHSITh M3YYECHHBIE IMOHATHS B IIPOLIECCE IOUCKA PELICHHUS
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MPOOIEMbI, MOACTUPOBATH peaIbHbIC CUTYaIlMH Ha
A3BIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIM C  HCIOJIb30BAHHEM
TeOMETPUUECKUX MOHSATUI U TEOPEM, allnapara aareOpbl, perarh IpakTHUYECKUE 3a/1auH,
CBS3aHHBIC C HAXO0K/ICHUEM I€OMETPUYECKUX BEJIMYNH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHA F€OMETPUM KaK COCTABHOM
yacTu (QyHJAaMEHTa pa3BUTHUS TEXHOJIOTHUM.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CBOOOJIHO ONEPUPOBATH MOHITHIMU, CBSI3aHHBIMU C LIMJIMHIPUYECKON, KOHUYECKON
U c(hepruUeCcKOil MOBEPXHOCTIMU, OOBACHATH CIIOCOOBI OJTYUYEHHUS;

OIIEpUPOBATH NOHATUSIMU, CBSI3aHHBIMHU C T€JIaMH BPALLEHUS: IIMIUHIPOM, KOHYCOM,
chepoii u mapow;

pacrno3HaBaTh Tella BpalleHus (LUIUHAP, KOHYC, cepa U map) U 0ObACHATH
CHOCOOBI MOTYYEHUS TEJ BPAILICHHUS,

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojiokeHue chepbl U MI0CKOCTH;

BBIUKCIIATh BETMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TEJI BpalIeHUs, 00bEMBI U
IUJIOIIAAN MOBEPXHOCTEM MHOTOTPAHHUKOB M TEJ BPAILUEHHUS, T'€OMETPUUYECKUX TEJC
MpUMEHEHUEM (POpMYT;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3AHHBIMUA C KOMOMHAILIUSIMU TE€J BPAILLIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO Chepshl,
cdepa, BIUCaHHAs: B MHOTOTPAaHHUK WJIM TEJIO BPAILICHHUS;

BBIUMCIIATh COOTHOIICHUS MEXIy IUIOMAAsIMU TOBEPXHOCTEH M 00bEMaMHU
ITOJTOOHBIX TEI;

M300pakaTh U3ydaemble (UTYpbI, BBIIOJHITH (BBIHOCHBIE) TUIOCKHE YEpPTEXKH U3
PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS Tell

BpAILICHHS;

U3BJIEKATh,  HMHTEPHPETUPOBATH 151 npeoOpa3oBbIBAThH uH(pOopMaIuoo
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUrypax, NPEACTABICHHYIO Ha 4YepTexkax u
pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHSATUEM BEKTOP B TPOCTPAHCTRE;

BBITMOJIHATH ONEPALUU HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM cHCTEME KOOPIUHAT;

pemath T€OMETPUYECKHE 3aJauyd Ha BBIYHUCIECHUE YIJIOB MEXKIY HNPSIMBIMH U
IUIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHMM OT TOYKH [JO IUIOCKOCTH, B LEJIOM, Ha
NPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IPU PELLICHNH;
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CBOOOJTHO OTNEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C JBUKEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHU;

BBITIOJIHATh MU300paKeHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl IpU MapajijieIbHOM
nepeHoce, IEHTPATLHON CHMMETPHUH, 3€PKATbHOH CUMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TTpeoOpa3zoBaHUsl TO100KS;

CTPOUTh CEYCHHS MHOTOTPAHHWUKOB U TEJI BpAIICHHWS: CCUCHHs IUIUHIpPA
(mapajuienbHO ¥ NEPIEHIUKYIIIPHO OCH), CEYEHUS KOHYca (MapayieIbHOE OCHOBAHUIO U
MPOXOJISIIEE YEPE3 BEPILIMHY), CEUEHUS 11apa;

HCIIOJI30BaTh METO/IbI TOCTPOCHHUSI CEUYEHUN: METOJI CIIE/IOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHMUSI, METO]] IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh TECOMETPUICCKUEC YTBEPIKICHNUS,

MPUMEHATh TeOMETpUYeCKrue (aKThl I PEIICHUS CTEPCOMETPUUYCCKUX 3ajad,
MIPEAIOJIArafoINX HECKOJIbKO IIIaroB PEHICHUsS, €CIIA YCIOBUS NMPUMEHEHUS 3aJaHbIB
SIBHOM U HEABHOU (opme;

pemaTh 3a/ladyu Ha J1I0Ka3aTeIhCTBO MATEMAaTHUYECKHX OTHOIICHHM M HAaXOXJICHUE
r€OMETPUYECKUX BEIIMYUUH;

MIPUMEHSATH TPOTPAMMHBIC CPEJICTBA U JIECKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI
IIPY PEIIEHUN CTEPEOMETPUUICCKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATh, AHAIIM3UPOBATH M
OIICHMBATh PEAJIbHbIE CUTYallUH, IPUMEHATh U3yUYEHHbIE TIOHSTHS, TEOPEMBI, CBOWCTBA
B IIpollecc€ IIOMCKA pEeUIeHUus MaTeMaTH4YecKh C(HOpMYyIMPOBAaHHOW MpPOOIEMBI,
MOJICIUPOBATh pPEabHBbIC CUTYaIlMUd Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOCHHBIC
MOJIENIA C MCTOJB30BAHUEM T€OMETPUUYECKUX TOHSITHH M TeopeM, armapara aireOphl,
pemaTh NpakTHYECKHE 3aa91, CBSI3aHHBIC C HAXOXKIEHUEM ICOMETPUUYECKUX BEITHYNH;

MMETh TIPEACTABICHHS 00 OCHOBHBIX 3Talax Pa3BUTHS F€OMETPUM KaK COCTABHOM
yacTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanue KomuuectB OCHOBHBIE BUJIBI 90P
OcHoBHOE
pazjena (TeMbl) 0 JeATeIIbBHOCTH
coJiepKaHue
Kypca 4ACOB yYamuxcs
BBenenue B 23 OCHOBHEBIE OrnpenensiTe MIOCKOCTh KaK O0P «A cnam EI'D»
CTEPEOMETPHIO MPOCTPAHCTBECHH ¢urypy, Cpennee obuiee
bI€ PUTYPBHL. B KOTOPOM BBIMOJHSAETCS yOpazoBaHue. Y 4eOHbIN
[TonaTus mIaHuMeTpus. Jlenars MOJYJIb 10 PELIEHUIO

CTEPEOMETPHUU: TOUKA,
npsiMasi, IO0CKOCTb,
MIPOCTPAHCTRBO.

OcHOBHBIE ITpaBHIIA
U300paxeHus

Ha PUCYHKE IUIOCKOCTH,
napayIeIbHBIXTPSIMBIX
(OTpe3KOoB), cepeIMHbI
OTpe3Ka.

[MonsTus:
IIEPECEKAIOIINECS
IIJIOCKOCTH,
IIepeCeKAroIMecs MpsMast
u IIJIOCKOCTB;
ITOJYTIPOCTPAHCTBO.
MHOrorpanHukH,

IIPOCTENIINE JIOTUYECKUE
BBIBOJIbI U3 aKCHOMATHUKHU
IIJIOCKOCTH.

[IpuBOINTH MpUMEPHI
peagbHBIX 00BEKTOB,
uJeanu3anuen KOTOPbIX
SABJISIFOTCS] aKCHOMBI
r€OMETPUH.

N3y4dars, NpUMEHATH
MPUHIUIBITIOCTPOCHUS
CEUYCHUM.

Hcnonwn3oBath s
IIOCTPOCHUS CEUCHUN METOJ
CJIE0B, METOJI BHYTPEHHETO
IIPOEKTUPOBAHMSL, METOJ
MEpEeHOCca CEKYIIEeN

TPYJHBIX 3aIaHUM 110
y4eOHOMY MpeaMETY
«Maremaruka
(yrinyOneHHbIN
YPOBEHbD )»

AO M3paTenbCcTBO
«IIpocBemieHue

D0P «/lomarraue
3aganus. CpennHee
ob1iee oOpa3oBaHME.
I'eomeTpusi», 10-11
KJ1acc

AO N3npaTrenscTBO
«IIpocsemienne»

Tpenaxep «O06maxo

63




n300paxxeHue
MPOCTEUIINX
IIPOCTPAHCTBEHHBIX
buryp,
HECYIIECTBYIOIIUX
00BEKTOB. AKCHOMBI
CTEPEOMETPUU U
NIEPBbIE CIEIACTBUS U3
HUX.

CnocoOb1

3a1aHus

MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE.

O603HaYeHUS IPSIMBIX U

m1ockoctei. CeueHus.

N3obpaxxenne ceueHui

IIJIOCKOCTH.
Pemars crepeomerpruueckue
3a/1a4M:Ha ONpEEICHUE
BH/JIa CEYCHUS U
HAXO0XKJEHUE €ro IUIOaIH.
AKTyanu3upoBaTh (akThl U
METOBIIUIAHUMETPUH,
peJeBaHTHBIE TEME,
IIPOBOJAUTH aHAJIOTHUM.

Hcnonp30BaTh pU peLIEHUN
3a/1a4y

10 kmmacc, OOO
«Duzukon JIadc»

OO6pazoBaTenbHBIN
noprain «Yuu.py»

3HaHUW» MareMaTHhKa.
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nUpaMubl, Kyoa u
IPU3MBI, KOTOPBIE
MPOXOJIAT YEpe3 UX
pébpa.

N3oOpaxenue
MepECEUCHUS
MOJTYYEHHBIX
IJIOCKOCTEH.
PackpamuBanue
MTOCTPOECHHBIX CEUCHUM
pa3HBIMU I[BETaMHU.
Meto cinenoB oIt
MIOCTPOEHHUS CEUCHU M.
CBoiicTBa nepecevyeHuit
IPSAMBIX U TUIOCKOCTEM.
[TocTpoenue ceuenuii B
nupamue, Kyoe mo

TpEM TOUYKaM Ha pEéOpax.

Co3nanne BEIHOCHBIX
YEPTEKEU U 3aIUCh
1aroB TOCTPOCHHUSI.
[ToBTOpeHue
IJIAaHUMETPHH.
Teopema o
IIPOTIOPIIMOHAIIBHBIX
oTpeskax. [Togobue
TPEYTOJILHUKOB.

CJIeIyIOIIre
TUIaHUMETpUYECKHe (DaKThl

Y METOJIbIL:
Teopembr Qasieca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpUTM JICJICHUS

OTpe3Ka Ha N paBHBIX
yacrenl. Teopema

Menenasi.

PaBHOOEpEeHHBIN
TPEYTOJIbHUK.
PaBHOCTOpOHHUM
TPEYTOJIbHUK.
[IpsAMOyTOJIBHBIN
TPEYTOJIbHUK.

CBONCTBO CpeAHEN JTMHUU
TpeyroibHuka. CBONCTBO
OMCCEKTPUCHIYTIIA
TpeyroibHUKa. CBOWCTBO
MEJIMAHTPEYTOJIbHUKA.
[TpusHaku nomoous
TpeyrojabHUKOB. [lomydarts
MpeCTaBIeHUs] 00 OCHOBHBIX
3Tanax pa3BUTHUSI TEOMETPUH
KaK COCTaBHOM 4acTH
byHaamMeHTa pa3BUTHUS
TEXHOJIOTUH
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Teopema Menenas.

Pacuérni

B CEUYEHHUAX Ha BEIHOCHBIX

JepTekKax.

Hcrtopus pazsurtus

IUIAHUMETPUN U

CTEepEOMETPHUH
B3aumHuoe Bzaumnoe Knaccudgunuposatsb D0P «4 cnam EI'D»
pacIioJI0KEeHNE pacIoj0oXeHNue B3aUMHOE€ Cpennee ob1iee
IPSAMBIX B IPSMBIX B PAacCIIOIOKEHHUE YOpa3oBaHue. YueOHbIH
IIPOCTPAHCTBE IIPOCTPAHCTBE. OPSIMBIX MOZYJb 110 PCIICHUIO

CxpenmBaromuecs B IPOCTPAHCTBE, TPYAHBIX 3aJIAHUM 110

npsameie. [Ipuznaku UJUTIOCTPUPYSL y4eOHOMY NPEMETY

CKpPEIIMBAIOIINXCS PUCYHKaMHU U IPUBOS «MaremaTuka
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OPSIMBIX.
[TapannenbHble npsiMbIe

MPUMEPBINU3 peaTbHOM
JKU3HHU.

(yriyOneHHbIN
YPOBEHbB )»

AO UznarenbcTBO
«IIpocsemienue»

D0P «/lomamraue
3aganus. Cpennee
oO11iee 0Opa3oBaHMUE.
I'eomerpusi», 10-11
KJ1acc

AO UzparenscTBO
«ITpocsemnieHue»

Tpenaxep «O0nako
BHaHWi» MareMaTHhka.

10 kmmacc, OOO
«Dusuxon JIad»

OO6pazoBaTenbHBII

nopTaj «Y4u.py»
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B IIPOCTpAaHCTBE. Teopema

O CYIIECTBOBaHUU U
€IUHCTBEHHOCTHUIIPSMON
MapaJUICIbHON JaHHOU
MPSAMOU, POXOISAIIEH

yepe3 TOUKYIIPOCTPAHCTBA U
HE JIeXKalen

Ha JIAHHOW MPSIMOM.

JleMMa o miepeceuyeHun
HapajuieNIbHbIX MPSMBIX
IIOCKOCTHIO. [TapannensHOCTD
TpEX mpsAMbBIX. Teopema o Tpéx
napasuieIbHBIX MPSMBbIX.
Teopema 0 CkpelnBarOmuXCcs
npsmMbix.llapannensHoe
MPOEKTUPOBAHUE.

OcHOBHBIE CBOWCTBA
MapajuIeIbHOTO
POCKTUPOBAHMS.
N3o0pakenne pa3Hbix GUryp
B [1ApAJUIECIIbHOMN ITPOEKIUH.
[lenTpanpHass IpOECKLIUSI.
Y101 ¢ cOHapaBiIeHHBIMU
CTOPOHAMH. Y TOJI MEXKIY
PSIMBIMU.

3amaun Ha

JIOKA3aTENbCTBO U

Jloxa3piBaTh TEOpEMY

0 CYILIECTBOBAHHUHU u
€UHCTBEHHOCTH MAPAIIIIETBHON
IPSAMOW, TNPOXOMSIIEN dYepe3
TOYKY IPOCTPAHCTBA U HE
JeXalen Ha Ipyrom npsMonu;
JIEMMYO IIEpECECYEHUN
IJIOCKOCTH JBYMS
napajuieIbHbIMU MPSIMbBIMU;
TEOPEMYO TPEX MapauICIbHbIX
MPSMBIX.

Jloxa3pIBaTh NMpU3HAK
CKPEUIMBAIOIINXCS TPSIMBIX,
TEOPEMYO CKPEIIMBAIOIUXCS
MPSIMBIX.

Jloxa3piBaTh TEOPEMY O
PaBEHCTBE YIJIOB C
COHAIPABJICHHBIMU CTOPOHAMM.
OOBSICHATh, UTO HA3bIBACTCS
napajuiebHbIM U LEHTPATbHBIM

MIPOEKTUPOBAHUEM 151 KaK
BBITIOJIHACTCS  NPOEKTUPOBAHUE
¢buryp Ha miIockocTh.Jloka3bIBaTh
CBOWCTBA [apaJiIeIbHOTO

MIPOEKTUPOBAHUSL.
N3o0paxkath B mapasuiebHON
MIPOEKILIMU Pa3HbIE
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UCCJIeIOBAHUE,
CBSI3aHHBIC

C pacIoJIOKEHUEM
MIPSIMBIXB
IPOCTPAHCTBE

reOMETPUYECKUEPUTYPBI.
Pemate cTepeomerpuyeckue
3a/1ayy Ha JI0Ka3aTeIbCTBO U
UCCJIEIOBAHNE, CBSI3aHHBIE C
PacCIoJIOKEHUEM TPSIMBIXB
MPOCTPAHCTBE.
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[IpoBoIUTh JOKa3aTeIbHbBIE
paccyXAeHUs MPU PELUICHUU
reOMETPUYECKUX 3a/1ad,
CBS3aHHBIXCO B3aUMHBIM
PacCIOI0KEHUEM

NPSMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIM3UPOBATH U
OLICHMBATb YTBEPKJICHHUS C
LEJIbIO BBISIBIICHUS JJOTUYECKU
KOPPEKTHBIX HHEKOPPEKTHBIX
pacCyKJICHUH.
MopnenupoBaTs peanbHbIe
CUTYaIINH,CBS3aHHBIE CO
B3aUMHBIM

PacoJIOKEHUEM MTPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE
r€OMETPUHU.

HccnenoBats NOCTPOEHHBIE
MOJEIUC UCTIOJIB30BAHUEM
r€OMETPUYECKHUX

MOHSTUI U TEOPEM, arrnapara
anreopsl, I (PPOBBIX PECYPCOB.
Ilomy4ats nmpeacraBiieHHUE

O LEHTPAIBHOM
MPOEKTUPOBAHUHIU 00
ucTopuu paboT Mo TEOPUHU
MIEPCIIEKTUBBI
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[TapannenbHO
CTb IIPSIMBIX U
IIOCKOCTEN

B IIPOCTPAHCTBE

[TonsATHSA: TapaJUIEIBHOCTD
MPSIMOU UIUIOCKOCTH B
IPOCTPAHCTBE.

[Ipu3Hak napanienbHOCTH
MIPSIMOU U TUIOCKOCTH.
CaoiicTBa napaJIenbHOCTH

Knaccugpunuposats B3auMHOE
PACIIOJI0KEHUE NPSIMOU U
IIJIOCKOCTHUB IIPOCTPAHCTBE,
IIPUBOJIS COOTBETCTBYIOIIME
IIPUMEPHI

90P «4l cnam
ET"9» Cpennee
o011iee
oOpa3oBaHUE.
V4yeOHbIH
MOJIYJIb 110
PEIICHUIO
TPYIHBIX
3aJlaHuM 110
ydueOHOMY
MpeIMETY
«Maremartuka
(yriyOneHHbIN
YPOBEHbD )»

AO
HN3naTenbcTBO
[Ipoceemenue»

20P
«JlomamHue
3a/1aHUsl.
CpenHee oo1iee
oOpa3oBaHUE.
‘eomeTpus», 10-
11 xnacc

AO
N3naTenbcTBO

IIpocBemenne»
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Tpenaxep
«Obnako
3HAHUN

viarematuka. 10
kiacc, OO0
dusukoH JIado»

OO6pazoBaTebHBIN
opTan «Yuu.py»
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MIPSIMOU U TIJIOCKOCTH.
['eomerpuueckue 3am1aun
Ha BBIYHCIICHUE U
JI0OKa3aTeIbCTBO,
CBSI3aHHBIE C
[1apaJlJIEIbHOCTBIO
NPSIMBIX U TJIOCKOCTEN B
npoctpancTie.llocTpoenne
CEUYCHMUS, ITPOXOISALIETO
yepes JaHHYIO IPSMYIO Ha
YEPTEXKE U NAPAUIEIIBHOTO
IPYTOU MPSIMOM.

Pacuér oTHOIIEHU.
[TapannensHas

MPOEKIUS, TPUMECHEHNE
JUISl IOCTPOEHUS

CeYeHH KyOaun
napajuieIIeIunea.
CaolicTBa napajiesenuneaa
v nipusMel. [ lapamienbHbie
110cKocTu. IlprusHaku
NapajuIeIbHOCTH JIBYX
IIJIOCKOCTEH.

Teopema o
NapajuIeIbHOCTH U
€IUHCTBEHHOCTH
IIJIOCKOCTH,

W3 PEaJbHOU KU3HMU.
DopMyIMpoBaTh
ONpPEEIICHNE NapaJUIEIbHbBIX
MIPSAMOU U TIIIOCKOCTH.
Jloxa3pIBaTh IpU3HAK

0 MapaJUIEIbHOCTH NPSIMOMN U
IJIOCKOCTH; CBOMCTBA
MapAJIICIIbHOCTUIIPSAMOM U
IIJIOCKOCTH.

Pewiats crepeoMerpuueckue
3a1aYMBBIYUCIICHUS U
JIOKa3aTeIbCTBO,

CBSI3aHHBIE C [TAPAIIIEIIBHOCTBIO
MPSAMBIX U IIOCKOCTEN B
IIPOCTPAHCTBE.

Pemats mpakTryeckue 3amaqamn
Ha MMOCTPOCHUE CEYCHU I Ha
YepTEKAXTETPAIIPA U
napajieJenunea.

PemaTe crepeomeTpuyeckue
3a/1a41,CBS3aHHBIE C
TOCTPOEHUEM CEYEHU I
IIJIOCKOCTBIO.

IIpoBOaUTE JIOTHYECKHU
KOPPEKTHBIEI0KA3aTEIbHbBIC
paccyxaeHus

IIpY PELICHUU
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IPOXOJSIIEH Yepe3
TOUYKY, HE
IPUHAJICKAITYIO JAaHHON
IIJIOCKOCTH UCIIEACTBUSA U3
HEE.

CBoiicTBa napajuienbHbIX
IIJIOCKOCTEN: O
MapajvieIbHOCTH MPAMBIX
NIEPECEUCHHUS IIPU
NIEPECEUYECHNUH JIBYX
napajuieIbHbIX MIIOCKOCTEN
TpeTheil; 00 OTpe3Kax
napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKIY
napaJiyIeIbHbIMA

r€OMETPUYECKHX 3a]1a4
CBSI3aHHBIX C
MapajuIeIbHOCTBIO
TUIOCKOCTEM.
CpaBHuBaTh U
aHaJTM3UPOBaTh
peanbHbIE CUTYaIluH,
CBSI3aHHBIEC
MapAJIIETbHOCTHIO
MPSIMOU U TNIOCKOCTH B
MIPOCTPAHCTBE;
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IIJIOCKOCTSIMU; O
NIEPECECUEHUHN MPSAMOM C
IBYMS IapaJIIeIbHBIMU
MIJIOCKOCTSIMU

MOJEIUPOBATH PEAJIBHBIC
CUTYyallUH,CBA3aHHBIC C
[apaJIEIbHOCTBIO
IIPSAAMOU U IJIOCKOCTH B
IIPOCTPAHCTBE,HA SI3bIKE
reOMETPUHN
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[Tepnenn
WKYJISIPHO
CThb
MPSMBIX U
IJIOCKOCT
en B
MPOCTpPaH
CTBE

25

IloBTOpEHHueE: TeopemMa
[Mudaropana
IJIOCKOCTH,
TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.
CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napajiesIenuIesa.
Brraucienne
OTPE3KOB B KyOe u
MPSAMOYTOJIBHOM
napaJyiesIenuInese.
[IepnieHaUKyISIPHOCT
b IPSIMOM U
110CKOCTH. [Ipr3Hak

MEPIIEHAUKYJIAPHOCTH IIPSIMOUN
151

TI0CKOCTH. Teopema o
CYIIECTBOBAHUUHU
€IMHCTBEHHOCTH IMPSIMOMU,
IIPOXOJSIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIIEHANKYJIAPHONK
1IockocTH. Ilimockoctu n
MEPIEHAUKYIISIPHBIE UM
npsimasi

AKTyanmu3upoBaTh (PaKThI U
METOIBITUIAHUMETPUH,
pPEIIEBAaHTHBIE TEME, POBOJIUTH
AHAJIOTUU.

DopMyIMpoBaTh

ONIPEIEIICHUS:
MEPIIEHIUKYIISIPHBIX

MIPSIMBIX

B IIPOCTPAHCTBE; OINPEICIICHUE
PSAMOM,IIEPIIEHAUKYJIIPHOU K
IJIOCKOCTH.

Jloka3bIBaTh: JIeMMy

O NEPIEHINKYISAPHOCTH IBYX
MAPAJIICIBHBIX MPSIMBIX K TPETHEN
MPSAMOM; TEOPEMBI O CBSI3U MEXKIY
MApAJIICITIBHOCTHIO NIPSAMBIX U UX
MEPIEHAUKYIJISIPHOCTHIO K TNTIOCKOCTH.
Jloka3sIBaTh: TEOPEMY,
BBIPAJKAIOLILYIO IIPU3HAK
MEPIIEHAUKYIISIPHOCTH ITPSAMONHU
IIOCKOCTH; TEOPEMY

O CYILLIECTBOBAaHUU U
€IMHCTBEHHOCTH MPAMOH,
MPOXOJAIIEN YEPE3 TAHHYIO TOUKY
Y NIEPIEHANKYIISIPHON K TaHHOU
IJIOCKOCTH.

N300paxxkath B3aUMHO

90P «4l cnam
ET"9» Cpennee
o011iee
oOpa3oBaHUE.
V4yeOHbIH
MOJIYJIb 110
PEIICHUIO
TPYIHBIX
3aJlaHuM 110
ydueOHOMY
MpeIMETY
«Maremartuka
(yriyOneHHbIN
YPOBEHbD )»

AO
HN3naTenbcTBO
[Ipoceemenue»

20P
«JlomamHue
3a/1aHUsl.
CpenHee oo1iee
oOpa3oBaHUE.
‘eomeTpus», 10-
11 xnacc

AO
N3naTenbcTBO
IIpocBemenne»
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B MHOTOI'DAHHHKAX.
[lepnienuKyIsIp 1
HAKJIOHHAs.
[TocTpoenue
MIEPIICHIUKYJIAPAN3
TOYKH Ha NPAMYIO.
Teopema o TpEX
NEPIEHINKYJIIIpax

(npsimast u oOpaTHas).

NEePHEeHIUKYIISIPHbIC
MPSIMYIO

Tpenaxep
«Obnako
3HAHUN
viarematuka. 10
kiacc, OO0
dusukoH JIado»

OO6pazoBaTeybHbBIM
opTan «Y4u.py»
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Yron Mexay
CKpEUIUBAIOIIUMHUCS

npssmMbiMu. [Tonck
MEePIECHIUKYJISPHBIX
MPSMBIX C IOMOIIBIO
MEePIEeHIUKYJISIPHBIX
TTIOCKOCTEN
OpToronanabHOE
MPOCKTUPOBAHHUE.
[TocTpoenue ceuennit
Ky0a, IpPU3MBI,
MPaBWJILHOW MUPAMUJIBI
C IOMOIIIBIO
OPTOTOHAJIBHOM
MPOCKIIUH.
CummMmerpus B
MPOCTPAHCTBE

OTHOCHUTCIIbHO IIJIOCKOCTH.

[lnockocT cuMMeETpuUn B
MHOTOIPaHHUKAX.
[Ipusnax
MEPIEHAUKYJISIPHOCTH
MPSMOU U IUNIOCKOCTH

KaK CJIEJICTBUE
CHUMMETPHUH.

[IpaBunbHBIE
MHOT'OTPaHHUKHU

Y TUIOCKOCTB.

DopMyIUpPOBATH CBOMCTBO
NEPHEHANKYJIApa 10

OTHOILIEHUIOK IIJIOCKOCTH.
Ilomy4aTts npencraBieHue o
3HAYEHUU MEPICHIUKYIIApA IS
npyrux obnacreiHayku (usuka,
HHEPreTHKa, Ja3ePHBIETEXHOJIOTUN),
B PEAJIbHOM KU3HU (TEXHUKA,
OKpYy»arolas 00OCTaHOBKA).
JloKa3bIBaTh YTBEPKICHHUS,
CBSI3aHHBIEC MPOEKIIMEN MPSMOM Ha
MJI0CKOCTb, HEMTEPIEHAUKYIISIPHYIO
K 3TOW NnpsiMoit. [[oka3pIBaTh
TEOpEMY O TPEX MEPIEHAUKYIISIPaX
U TEOpeMy OOpaTHYIO TEOpEME O
TPEX

NEePHEeHANKYIIApaXx.

Ilomy4ats nmpeacraBiieHHUE

00 OpTOrOHATLHOM
MPOCKTUPOBAHUU. JlOKa3bIBATh
TEOPEMY O MPOEKIHUU TOUYKH Ha
pSMYIO.

Pematp CTEPEOMETPUUECKHE
3a/1a4H, CBSI3aHHBIC C
MEPIECHIUKYJISIPHOCTBIONPSIMON U
IIJIOCKOCTH.
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Pacuér paccrosgauii oT TOUKH
10 miockocTu. CriocoObl
ONYCTUTh
MIEPIICHIUKYJISPHIL:
CUMMETPHUS, CIIBUTTOUKHI
10 TTapaJyIeIbHOU
IIPSIMOM.

Cnsur no
HenapauieIbHON
MPSIMON, N3MEHEHUE
PACCTOSHUI

Pemats IMPUKJIIaIHbIC
3aJa4M1,CBA3aHHBIC C
HaXO0XIACHHUCM
IrCOMCTPHUUCCKUX
BCIINYHH.
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Pemate CTEPEOMETPUUECKUE
3a/1a4u, CBS3aHHBIE C
IMPUMEHEHUEM TEOPEMBI O TPEX
NEePHEHANKYJIApax,

HaXO0XKJECHUEM

PacCTOSIHUM,

IIOCTPOEHUEM

IIPOCKILINM.

CpaBHUBATh U aHATU3UPOBATH
YTBEPKICHHUS C LENBIO
BBISIBIICHUSJIOTHYECKU
KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYXKICHUM.
AHaNU3upoBaTh U
MOJICJIUPOBAThHA SI3bIKE
re€OMETPUH PEAIbHBIE

CUTyalluu, CBSI3aHHBIC

C MEPIEHIUKYISIPHOCTBIO IPSIMOM U
MJIOCKOCTH;, UCCIEA0BATh
MOCTPOEHHBIEMO/IEIIN, B TOM UHCIIE
u

C MCTIOJIH30BaHUEM arlapaTa ajreOpsbl
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Yriel u
PacCTOSHUS

16

IToBTOpEHue: yroun
MEK1y IPSAMBIMUHA
IUIOCKOCTH,
TPUTOHOMETPHS

B IPOM3BOJIEHOM
TPEYTOJIbHUKE,
TeopeMa

KOCHHYCOB.
[TIoBTOpEHHUE: yron Mexmy
CKPEILHBAIOIIMMUCS
IPSIMBIMU

B IIPOCTPAHCTBE.
I'eomerpruueckue
METObl BBIUYHCIICHHS
yrila MEXIyPsIMbIMU
B MHOT'OTPaHHHKAX.

AkTyanu3upoBath (HakThl U
METOABIIIIIAHUMETPHH,
pEJEBaHTHBIE TEME, IPOBOINUTD
aHaJIOTUU.

DopMyIMpoBaTh
OIIpEJEICHUEIBYTPAHHOT O

yria.

Jloka3pIBaTh CBOMCTBO PABEHCTBA
BCEXJIMHEMHBIX YIJIOB JBYIPAHHOTO
yria.

KnaccuduimpoBats 1ByrpaHHbIe
YTJIBIB 3aBUCHUMOCTH OT UX
IpagyCHOW MEpHI.

90P «4A
cmam EI'O»
'penHee oo1ee
oOpaszoBaHme.
V4yeOHbIH
MOMYJTh TIO
pelIeHUIO
TPYIHBIX
3aJlaHuM 110
ydueOHOMY
npeaMeTy
«MatemaTuka
YTIIyOJICHHBIN
YPOBEHbD )»

AO

31aTenbCTBO

IIpocenienne
»

20P
«Jlomarrnue
3a/1aHHUs.
'penHee oOuiee
oOpa3oBaHHUE.
['eomerpusi»,
10-11 xnacc

AO

N31aTeancTBO
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[Ipoceemenue
»

Tpenaxep
«O0mako
3HAHUN

MareMaTHKa.
0 xmacc, OOO
«Dusukon
JIa6»

OO6pazoBaTebHBIN
opTan «Y4u.py»
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JIByrpaHHbIN yroiu.
CBONCTBO JTMHENHBIX

YTJIOB JIBYTPAHHOTO yTJIA.
[lepnienuKynsipHBIE
IJIOCKOCTH.

CBolicTBa B3aMHO
MEePIECHIUKYJISIPHBIX
miockocten. [Ipusnak
MEePIICHIUKYJISIPHOCTH
IJIOCKOCTEM; TEO-pema O
IIPSIMOM IIEPECEUCHUS JBYX
TIOCKOCTEN
NEePHEHIUKYIIIPHBIX
TPETHEU IIOCKOCTH.
[IpssmoyronpHbIN
napasuiesienunes;Kyo;
W3MEPEHHUS, CBOMCTBA
MPSIMOYTOJIBHOTO
napaiuenenunena. Teopema
0 TMaroHaJu
MPSMOYTOJIBLHOTO
napajuiesienunena u
CJIEJICTBUE U3 HEE.
CrepeoMeTpuueckue u
MPUKJIAIHBIE 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM
PaCIOJIOKEHUEM TIPSIMBIX U

@opMyIMpPOBATH ONIPEACIICHUE
B3aMMHOIIEPIICHIUKYJIIPHBIX
IIJIOCKOCTEN.

Jloka3bIBaTh TEOPEMY O
IIPU3HAKE
NEPHEHANKYIIPHOCTH JIBYX
IIJIOCKOCTEHN.

@opMyIUPOBATH CIEIACTBHE

(u3 MIpU3HAKa) 0
MEPHEHANKYJISPHOCTH TIIIOCKOCTH,
KOTOpas MEePICHANKYJISIPHA
IIPSAMOH, 10 KOTOpOH

MEPECCKAOTCA ABCINIOCKOCTHU, 3THU

IIJIOCKOCTSM.
Jloka3bIBaTh yTBEPKACHUS

0 €r0 CBOMCTBAX; TEOPEMY

U CJIEICTBUE

13 HEE O JuaroHassax
MPSIMOYTOJIBHOTO
napasuieJIenuneaa.

Pemate crepeomerpruueckue
3a/1a41, CBSI3AHHBIE C
MEPIIEHIUKYJIIPHOCTD MPSIMBIX
Y IUIOCKOCTEN, UCTIONIB3YS
IUTAHUMEeTpUUecKkue GakThl U
MeTobL. I IpoBOAUTE JTOrMyecKu
KOPPEKTHBIE JI0Ka3aTEIbHbIC
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MJIOCKOCTH.
[ToBTOpEHuE:
CKPEILIHBAIOIINECS
psIMbIE, MAPATIIETbHBIE
IIJIOCKOCTHB
CTaHJapPTHBIX
MHOrorpanHukax. [lapa
napasuiesIbHbIX
IJIOCKOCTEN HA
CKPEIUBAIOIIUXCSA
PSIMBIX, PACCTOSIHUE
MEXTY
CKPEILUBAIOIIUMUCS
NPSIMBIMUB

MPOCTBIX

CUTYyaIHUsIX.

Onyckanue
NEepPHEHIUKYJIISIPOB,

paccyXaeHUs MPU peIIeHUN
reOMETPUYECKUX 3a]1ad,
CBSI3aHHBIX C
MIePIEeHIUKYIIPHOCTHIO
IIOCKOCTEH.
AHaNMM3UpoOBaTh U
MO/ICJIUPOBAThbHA SI3BIKE
T€OMETPUM peabHbIC
CUTYyallH, CBSI3aHHbIC
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BBIYUCJICHUE
PaCcCTOSIHUM OT TOYKU
110 TOYKHU; IPSIMOW;
IIJIOCKOCTH.
Brrancienne
PaCCTOSTHUN MEXTY
CKPEILHBAIOIIMMUCS
MNPSAMBIMA

C IIOMOILBIO
MEPIICHAUKYJIAPHON
IJIOCKOCTH.
TpéxrpaHHbIi yrou,
HEPaBEHCTBAJIA
TPEXTPAHHBIX YIJIOB.
Teopema

[Tudaropa,
TEOPEMBI

KOCHHYCOB H
CHUHYCOB

IUIA TPEXTPAHHOIO yTJIA.
DneMeHThI chepruIecKOoM

reOMETPHH:
reoe3n4eCKue JUNHUU
Ha 3emuie

C MEPIEHIUKYIISIPHOCTBIO
HPSIMBIX UIIJIOCKOCTEH.
HccenenoBars MOCTpOEHHBIE
MOJIEJINA,B TOM YHCJIE U C
UCIIOJIb30BaHUEM almmapara
anreOpsl.

Pemars npuxnagHsie
3aJ1a4u,CBA3aHHbBIC C
HaXO0XKJECHUEM
reOMETPUUYECKHUX

BEJIMYUH
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MHororpaHHUKH

Cucremaruszanus
3HaHUM:
MHOrorpaHHuK 1 €ro
anemeHTsl. [ Inpamua.
Buaer nupamu.
[IpaBunbHas
nupamua. [Ipusma.
[Ipsamas n
HAKJIOHHASIIPU3MBI.
[IpaBunbHas
npusma.lIpsamoit
napajuielIeIuIe,
IPSAMOYTOJIbHBIN
napaiesienurnen, Kyo.

Brinmykibsle MHOTOIpaHHUKH.

Teopema Ditnepa.
[IpaBunbHbIE U
MIOJTYTIPABUIIbHBIE
MHOI'OTPaHHUKHU

Paborath ¢ yueOHUKOM:
3a1aBaThBONPOCHI, J1E€TATh
3amMevaHus,

KOMMEHTapHHU.
AHaIM3UPOBATH PEILICHHE
3amaun. PucoBaTh BBITYKIIbIE
MHOTOTPaHHUKHUC 33 IaHHBIMA
CBOMCTBaMU; BOCCTaHABIIUBATh
OOIIMH BUJ

BBIITYKJIOTO MHOTOTPaHHHKA 110
JIBYMETO MPOCKILIUAM.
Jloka3bIBaTh CBOMCTBA
BBIITYKJIOTOMHOTOTPAaHHHKA.
Pucosars BbIITyKIIbIE
MHOTOTPaHHUKHU

D0P «1
ciam EI'D»
‘penHee oo1ee
0Opa3oBaHUE.
VueOHbIi
MOJIYJIb 110
PEIICHUIO
TPYIHBIX
3aJlaHu 110
y4eOHOMY
peIMETY
«<MaremaTuka
yriyOJeHHBIN
YPOBEHB)»

AO
N3 naTeincTBO

[Ipocsemenne
»

20P
«Jlomaninue
3a7aHusl.
‘penHee ob1iee
oOpa3oBaHUE.
I'eomeTpusy,
10-11 xmacc

AO

N3 nareincTBo
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[Ipocseuienune
»

Tpenaxep
«Obnako
3HaHUI

MareMaTuka.
0 xmacc, OOO
«DusukoH
JIa6»

OG6pazoBaTenbH
BIM TTIOPTaJ
«Yuan.py»
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C pa3HOU dUIIEPOBOM
XapaKTEpPUCTHUKOM;
UCCJIEI0BATh BO3MOKHOCTH
MOJIy4eHUSI pe3yJIbTaTa IpH
BapbUPOBAHNUHU JAHHBIX.
Jloka3bIBaTh CBOMCTBA
IIPaBUJIbHBIX
MHOTOIPaHHHKOB.
[InaHnpoBaTh NOCTPOCHHE
IIPaBUJIBHBIX
MHOTOTPAHHUKOB Ha
MOBEPXHOCTAX IPYTUX
IIPaBUJIbHBIX
MHOTOIPAHHUKOB
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Bekrtops B
IPOCTPAHCTBE

12

[TonsiTue BekTOpa HA
MIJIOCKOCTHH B

IPOCTPAHCTRBE.

CyMMa 1 pa3HOCTbh BEKTOPOB,
IPAaBUJIO MapajlieNenuIesa,
YMHOKE€HHE BEKTOpaHa YuciIo,
Pa3iIoKEHHNE BEKTOPA

1o 0a3ucy TpEx BEKTOPOB, HE
JeXKAIIUXB OJAHOU IIIOCKOCTH.
CkansipHOE TPOU3BENCHHUE,
BBIYKCIICHUE yTJIa MEXY
BEKTOpPaMUB IIPOCTPAHCTBE.

[Ipocreiilue 3a1aun ¢ BEKTOpamMu

AKTyanu3npoBaTth
(haKThl 1 METOJIbI
IJJAHUMETPHH,
pEJIEBaHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
OnepupoBatb
IIOHATUSMU: BEKTOPHA
IJIOCKOCTH U B
IIPOCTPAHCTBE;
KOMIUIAHAPHBIE BEKTOPBI.
[IpuBOIUTEIIPUMEDEI
(bu3NYECKUX BEKTOPHBIX
BEJINYHH.

OcBauBartsb npasuia
BBITIOJTHEHUS

JNEUCTBUM CIIOKECHUSA U
BBIYUTAHUSIBEKTOPOB,
YMHOXEHHsI BEKTOpa
Ha YUCJIO.

Jloka3bIBaTh IpU3HAK
KOMILJIAHAPHOCTUTPEX
BEKTOPOB.

Jloka3sIBaTh TEOpEMY O
Pa3OKEHUIITIOO0TO
BEKTOpA I10 TPEM
JTAHHBIM
HEKOMIUIaHAPHBIM

90P «4l cnam
EI'D» Cpenuee
omiee oOpazoBaHHeE.
Y4eOHbIN MOAYITH
10 PEIICHUIO
TPYAHBIX 33/IaHUI
1o y4eOHOMY
npeaMery
«Maremartuka
(yrmyOneHHbBIH
YPOBEHb )»

AO
H3narenbcTBO
«ITpocsemnieHue»

O0P «Jlomarminue
3aganus. CpenHee
omee oOpazoBaHHE.
[‘eometpus», 10-11

KJ1acc

AO
N3 naTrenscTBO
«IIpocsemieHue»

Tpenaxep
«O01aK0 3HAHU
Marematuka. 10

kiacc, OOO
«Duzukon JIadc»
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BCKTOpaM

OO0pa3zoBaTebHBIN
opTan «Y4u.py»
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IloBTOpEHUE,
0000111eHNE U
cHCTeMaTu3aIl
1S 3HaHUU

Ob6o0061aromiee MOBTOpEHNE
NOHSATUNYN METOJ0B Kypca
reoOMEeTPUU

10 knacca, cucremaTuzanus
3HaHuu. Mcropus pa3Butus
CTEpEOMETPUU KAKHAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUM

Pemarts
CTEPEOMETPUUCCKHE
3a/launHa
JI0Ka3aTeIbCTBO
MaTeMaTUYECKHUX
OTHOIIICHUH,
HaxO0XJICHUE
TCOMETPUUIECKHUX
BEITWYMH (JJTMH, YTJIOB,
TJI0IIMaIe, 00BEMOB).
Hcnonp30Bath npu
pEIICHUH
CTEPEOMETPUUECKUX
3a1a4
TJIAHUMETPUYCCKUE
(haKThl U METO/IBI.
[IpoBoaUTE TOTHYECKH
KOPPEKTHBIC
JIOKa3aTeIIbHBIC
paccyXaeHus

IIPU PEIICHUN
CTEPEOMETPUUYECKUX U
TJIAaHUMETPUICCKUX
3a/1ad4.

CpaBHHBaATH U
aHATN3UPOBATH
peanbHBIC CUTYAINH |

D0P «4 cnam
EI'D» Cpennee
oOriee
oOpa3oBaHUE.
Y4eOHbIi MOTYITH
10 PEIICHUTO
IPYAHBIX 3aJlaHUN

10 y4eOHOMY
MpEeAMETY
«Marematuka
(yriyOneHHbIN
YPOBEHbB )»

AO
HN3narenbcTBO
«IIpocBemieHue

20P
«JlomalHue
sananus. CpenHee
oOuiee
oOpa3oBaHUe.
'eomeTpusi», 10-11
KJT1acc

AO
N3 narennpcTBO
«IIpocsemieHue»

Tpenaxep
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BBISABJISITH
BO3MOXHOCTb €€
MOJEIUPOBAHUS Ha
A3bIKE T€OMETPUMU.
MopaenupoBaTh
pEaNbHYIO CUTYAIUIO HA
S3bIKE TEOMETPHUU U
HCCIIEIOBATH
MIOCTPOECHHBIE MOJIEIIHU, B
TOM YHCJIIE U C
UCIIOJIb30BaHUEM
anmnapara ajreopsbl.
Hcnonb3oBatTh
KOMIIBIOTEPHbIE
MpOTpaMMBbl NPHU
pelieHny 3aaad.
[Tomy4aTe ipeacTaBiacHue
0 TEOMETPUUKAK O
pa3BUBAIOLIEHCS HAYKE,
HCCIIENYIOUIEH

OKPY KAl MHUD,
CBSI3aHHOM C PEaJbHbIMU
00BbEKTaMHU,

«O061aK0 3HAHUI
Maremaruxka. 10
kiacc, OO0
«DusukoH JIab»

O0pa3oBareabHbIN
nopTai «Y4u.py»
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MMOMOTaroIIeH
PELINUTh peabHbIC
JKU3HECHHbBIC
CUTYyaliu O POJIU
CTEPEOMETPHUH B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHH.
CpaBHuBaTh U
aHAJIM3UPOBATh
YTBEPKICHUS C
LIEIBIO BRISIBJICHUS
JIOTHYSCKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCykJICHUH.
HUccaenosathb
MMOCTPOCHHBIE MOJIEIIH.
Hcnionp3oBath

udpoBbIe pecypehl

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102
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11 KJIACC

HazBanune
paszznena
(TembI)

Kypca

KommuectBo

qacoB

OcHOBHOE
coJiep)KaHue

OCHOBHBIC BUbI
ACATCIBbHOCTHU

yqammxcst

S0P

94




AHamuTH4uecKas
TCOMETPHS

15

IToBTOpEHME:
KOOPJIMHATHI

BEKTOpA Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE,
CKAJISIPHOE
MIPOU3BEICHUE
BEKTOPOB,
BBIUHCIICHUE yTiia
MEXJIY BEKTOpaMH B
IIPOCTPAHCTBE.
YpaBHEHHE  NPAMOW,
MPOXOIAIICH yepes
JIBE TOUKH.
VYpaBHeHHe
IJIOCKOCTH,

HOpMAJlb,

YpaBHEHHE
IJIOCKOCTH B
OTpE3Kax.

BekropHoe
IIPOU3BEICHUE.
JIunerinpie
HEPABEHCTBA,
JIMHENHOE
MIPOTPaMMHUPOBAHUE.
AHaJIUTUYECKHE
METOJbI pacuéra yria

AKTyamm3upoBaTh (akThl
U METOJBITUIAHUMETPUH,
peJIeBaHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.
CBOIMTH HOEUCTBUA C
BEKTOpaMH K
AHAJIOTUYHEIM
JICUCTBUSIM C ux
KOOpJAWHATaMHU.
BcniomauTh onpenenexue
CKaJISIPHOTOYMHOEHHUS 1
€ro CBOMCTBA.
Burancnsars ¢ HOMOIIBIO
CKaJISIpPHOTOYMHOKEHUS
JUTAHBI BEKTOPOB, YTJIbI
MEXy HUMU,
yCTaHaBJIMBATh
NePHEHIUKYISIPHOCTh
BEKTOPOB.

BriBoguTh ypaBHEHHE
MJIOCKOCTH UopMyy
pPacCTOSIHUS OT TOYKH

JIO TIJIOCKOCTH.

Pemiate 3agaun, coueras

KOOPJWHATHBIN U BEKTOPHBIN

MeTosl. I IpoBoaUTH
JIOTUYECKU KOPPEKTHBIC
JIOKa3aTeJIbHbIE
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MEK]ly IPSAMBIMHU U
IJIOCKOCTSIMUB
MHOTOTPaHHUKAX.
dopmyiia
pacCTOSAHUS OT TOUKH
JIO TUIOCKOCTHB
KOOpAMHATaX.
Haxoxnenue
PacCTOSIHUN OT TOUKH
JI0 TNTIOCKOCTH B KyOe
51 MIPAaBUIIBHOM
MApaMHU/JIe

paccykJeHus
IPU PEIICHUU
T€OMETPUYECKUX 3a/lauHa
pUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/A.
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AHaIM3UPOBATH U
MOJICJINPOBATh Ha SI3bIKE
r€OMETPUU PEAJIbHbBIE
CUTYAIlNH, CBSI3aHHbIE
BEKTOpaMU U
KOOPAVHATaAMHU.
Hccnenosarts
IIOCTPOCHHBIE MOJIEIIN,B
TOM YHUCJIE U C
VCIIOJIb30BaHUEM aImapara
anreops.l.

Hcnonp3oBath
KOMITBIOTEPHBIE
IPOrPaMMBI.
3HAKOMHTBCS C UCTOPUEN
Pa3BUTUAMATEMATHKHU
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[ToBTOpEHUE,
000011IeHNE U
CHCTEeMAaTH3aIHu
sl 3SHAaHUU

15

Ceuenus
MHOTOTPaHHUKOB:
CTaH/IAPTHBIC
MHOTOTPaHHHKH,
METOJCIIENOB,
CTaH/IAPTHBIC
IJIOCKOCTH,
MepeceYeHus MPSAMbIX
U IIJIOCKOCTEH.
[TapaiutenbHbIe
MPSAMBIE U TUIOCKOCTH:
napasuielibHbIe
CEUYECHMU, PaCUET
OTHOULIEHUM, YTJIbI
MEXKITY

CKPELIUBAIOLINMUC JI0OKa3aTeJIbHbIC

sl IPSIMBIMU. paccyxaeHus
ITepneHauKyISIPHBI [IPU PELLICHUU

€ NpsIMbIE U CTEPEOMETPUUECKUX
IIOCKOCTH: 3aJa4.

CTAHJAPTHBIE TTAPbI CpaBHMBATH U AaHATTU3UPOBATH
MEPIEHAUKYJISIPHBI

X TNIOCKOCTEM U

MPSIMBIX,

CUMMETPUHU

MHOTOTPaHHUKOB,

TeopeMa O TPEX

TIEPIEHIUKYJISIPaX,

CtpouTtb ceueHus.
Pematp
CTEPEOMETPUYECKHUE
3aJla4rHa JI0KA3aTeJILCTBO
MaTeMaTUYECKUX
OTHOIIICHUM, HAXOXKJICHUE
reOMETPUYECKUX BEJIMYUH
(MH, YTI0B, IUIOIIAIEH,
00BEMOB).

Hcnonw3oBath npu
pelIeHun
CTEPEOMETPUYECKUX 3a/1a4

TUTAaHUMETpUYECKHe (PaKThl U

Metobl I IpoBoanTh
JIOTUYECKH KOPPEKTHBIE
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BBIYMCJIICHHUSA OJIMH
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B
MHOTOIPaHHUK

ax.

IloBTOpEHue:
TJTIOIIA A
MHOT'OYTOJIbHU

KOB, (hOpMYIIBI

JUIsL

TUIOIACH,
CoOOpakeHus
MOJI00uSI.

[Lnomanu CEUCHUI
MHOTOTPAHHUKOB:

UR (0001 €20 5
ITOBEPXHOCTEM,
pa3pe3aHusi Ha 4YacTH,
COOOpaXKeHus
nmogoous

peanbHbIE CUTYyaluU U
BBISIBJISITH BO3MOXHOCTh

€€ MOJICIIMPOBAHUsIHA

A3BIKE TEOMETPHHU.
MopnenupoBaTh peanbHyO
CUTYAIINIO Ha SI3bIKE
TE€OMETPUHN U UCCIIEN0BATH
OCTPOEHHBIE MOJENIH, B TOM
YHUCJIE U C UCTIOJIB30BAHUEM
anmnapara ajareophl.
Hcnonp3oBath
KOMIIBIOTEPHBIE POTPaMMBbI
IpU pelIeHUN 3a]a4
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O0BéM
MHOTOIpaHHHKA

17

O0BéM Tema. O0BEM
MPSIMOYTOJILHOTO
napasuiesienumnesa.
3amaun

00 yIBOCHUU
Ky0a, o
KBaJIpaTypexy0a;
O TPUCEKIIUU yTJIa.
CrepeomeTtpu
YecKue

3a7a4H,
CBSI3aHHEIC C
00BEMOM
MPSIMOYTOJILHOTO
napauieenuneaa.
[Tpuxknagubie
3a7a4H,
CBSI3aHHEICC
BBIUHCIICHUEM
00BEMa
MPSIMOYTOJILHOTO
napasuieieune/a.
O0bEM npsamont
IIPU3MBI.
CrepeomeTpuueckue
3aJa4H,
CBSI3aHHBIC C
BBIYMCIICHUEM

CBoOogHO  OmepupoBaTh
[IOHATUSIMU: OOBEM Tena,
00BEM  MPAMOYTOJBHOTO
napayyieyenumena.
dopMyIHpOBaTH OCHOBHBIC
CBOMCTBAOOBEMOB.
Jloka3sIBaTh TEOpEMY 00
00BEME MPSIMOYTOJILHOTO
napasuiesienunesa,
CIICJICTBUSA U3 HEE.
Pa3pesatb

MHOTOI'PaHHHKH,
NIEPEKIIaAbIBATh

YacCTH.

Pemars
CTEPEOMETPUUECKHUE
3a/1a4u,CBSI3aHHBIC C
BBIUHCIICHHEM 00BbEMa
PSMOYTOJIBLHOTO
napaJijieIenuIe/1a, IPU3MBbI.
CpaBHuBaTh 1
aHAJIM3UPOBATh
YTBEPKIICHUS C TIEITHIO
BEISIBIICHUS

10




00BbEMOBIIPSIMOM
PU3MBIL.
[IpuknagHbie 3a1a4u,
CBSI3aHHBIC C
00BEMOM

PSAMOU MTPU3MBI.

10




Brruncnenne o0bEMOB
Ten

C IIOMOIIBLIO
OIIPEIEIIEHHOTO
UHTErpaa.

O0BéM

HaAKJIOHHOM

MIPU3MBI,

MAPaAMU/IBI.

dopmyna

00BEMa

MMUPAMUJIBI.
OtHomeHue

00BEMOB

MUPAMUJIC

OOIIUM yTJIOM.
CrepeomeTpruueckue
3aJ1a4H,

CBSI3aHHBIC C
00BEMaMH
HAKJIOHHOWMPU3MBI,
MMUPAMUJIBI.
ITpuknagHbie 3a1a4u 110
TEME

«OO0BEMEI TEI,
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOMW MPU3MBI,

JIOTUYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
pPACCYXICHUM.
AHaIM3UPOBATH U
MOJIETUPOBAaThHA SA3bIKE
T€OMETPUU pealbHbIC
CUTYyalliU, CBSI3aHHBIE C
00BEMOM

IPSIMOYTOJILHOTO
napasuiesienuneaa, (pu3Mbl,
MAPaMU/IBI.

Hccnenosars mocTpoeHHBIE
MOJIEJIN,B TOM YHCJIE U C
WCIIOJIb30BaHUEM arapara
anreops.l.

BrIBOIUTH OCHOBHYIO
UHTErpaIbHyI0(QopMyITy 1is
BBIYUCJICHUS 00BEMOB TeTl.
JlokaspiBaTh TEOpeMy 00
00BbEMeE HAKJIOHHOU
NpU3Mbl  Ha TIpUMEpe
TPEYTrOJIbHOM MPU3MBI U

IS IPOU3BOJIBHOU IPU3MBI.
JlokaspIBaTh TEOpEMY: 00
00bEME TUpaMU/IbI,
(bopMyIHpOBATH CIEICTBHUIU3

10




UPaMHUIBI. Hee: 00hEM yceuEHHOM
[Ipumenenune nupaMuibl. BEIBOIUTH
00BEMOB. dbopmyy JUIsl BRIYUCTICHUS
Brruucnenue 00BEMOB yCEeUEHHOM
pPacCTOsHUS 10 APaMU/TbI
MIJIOCKOCTHU

Tena BpameHus 24 [umuHaapuyecka CB00OOAHO ONIEpUPOBATH
1 TOBEPXHOCTB, HNOHATHSAMMU:
oOpasytorue UTHHAPUYECKAS
UUAJIMHIPUYECKO MOBEPXHOCTh, UIUHAP.

1 IIOBEPXHOCTH.

N3y4ats criocoOsl

10




Humusap. [psamoit
KPYrOBOM LIUIUHAP.
[Tmomane
MMOBEPXHOCTHU
HUAJIMHIpA.
Konunueckas
MOBEPXHOCT,
obOpazyroriue
KOHUYECKOU
noBepxHocTH. Konyc.
Ceuenue KoHyca
MIJIOCKOCTHIO,
MapajyIeIbHOU
MJIOCKOCTH
OCHOBAHUSI.

Y ceu€HHBINKOHYC.
N3o0paxkenue
KOHYCOB U YCEUEHHBIX
KOHYCOB.

[Tnomans 60koBOM
MMOBEPXHOCTHU U
MTOJTHOU
MMOBEPXHOCTHU
KOHYCa.

CrepeomeTpuueckue
3aa4uu
Ha JI0Ka3aTeIbCTBO U

MOJIY4ECHUS
WIMHIPUYECKOM
MOBEPXHOCTH,

HWIMHIPA.

N3006paxaTs UUIUHIP U €TO
CEUYECHHSIIIIOCKOCTHIO.
CB00OAHO OnEepUpPOBaATH
MOHATUSAMU: KOHMYECKAast
MOBEPXHOCTh, KOHYC,
yCe4E€HHBIN KOHYC. M3yuaTh
CIOCOOBI MOTYYEHUS
KOHMYECKOM IOBEPXHOCTH,
KOHYcCa.

N300paxkatb KOHYC U €ro
CEYEHMS TUIOCKOCTHIO,
MPOXOASIIIEN YEPES OCh,U
MJIOCKOCTBIO,
MEPIEHINKYJIIPHON

K OCH.

BeiBomutes  dopmyner s

BBIUHUCIICHUS  OOKOBOM

u

MOJIHOM TOBEPXHOCTEN  TEN

BpaiieHus. Pemars
CTEPEOMETPUYECKUE 3a/1a4H,

CBA3AHHBICC TCJIaMH BpalllCHUA,

HAX0XICHUEM IUIOIIAaN
OOKOBOI ¥ TTOJTHOU

10




BBIYHCIICHUE,
MOCTPOEHUEM
CCUCHHUMN IWIMHJpA,
KOHYyca.

[IpuxnagHbie

3a/1a4yu, CBSI3aHHbIE

C LIWJIMHJIPOM.

Cdepa u map.
[lepeceuenue cdepnl u
mapa

C IJTOCKOCTBIO.
Kacanwne mapa n
cdepsl

IUIOCKOCTHIO. B

1 n300pakeHue

niapa.

VYpaBHeHue chepsbl.
[Tnomans chepnr neé
YacTeu.

CummeTtpust cepsl u
mapa.

MTOBEPXHOCTH, TOCTPOCHUEM
CEUCHH.

Hcnonb30BaTh MpH pelieHUN
3a7a4 MJIAaHUMETPUUECKUE
¢dakTel 1 MeTo 1. CpaBHUBATH
Y aHAJIM3UPOBATH
YTBEPKACHUS C LETBIO
BBISIBJICHUS JIOTHUYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

10




CrepeomeTpruueckue
3aJ1a9u

Ha JI0Ka3aTeJILCTBO U
BBIYHCJICHHE,
CBSI3aHHBIC CO

cthepoit u mapom,
MOCTPOCHUEM UX
CEUYCHUM

TIOCKOCTBIO.
[Tpuxkiagueie

3aJ1a4yM, CBSI3aHHbBIC

co cepoii u

1apom.

[loBTOpEHHE:
OKPYXHOCTh Ha
IUIOCKOCTH,
BBIYHCJICHUS B
OKPY>KHOCTH,
CTaHJapTHBIC

10J100MsI.

Paznuunble KoOMOMHAIINN
TEeJI BpalleHUs 1
MHOTOIPaHHHUKOB.
3agaun mo Teme «Tema u
MTOBEPXHOCTUBPAIIICHUS

AHanM3UpOBaTh U
MOJICJIUPOBATHHA SI3BIKE
rE€OMETPUU PEATbHBIE
CUTYallHH, CBSI3aHHBIE C
KOHYCOMM IIMJIMHJIPOM.
HccenenoBars MOCTPOEHHBIE
MOJIEJINA,B TOM YHCJIE U C
MCIIOJIb30BAaHUEM alllapara
anreopbl
AKTyanu3upoBaTh (PaKThl U
METOJBITUIAHUMETPHUH,
pEJNEeBaHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.
CB00OOHO OMIEpUPOBATH
MOHATUSIMU: cepa U 1map,
LIEHTp, painycC, AUAMETP
cdepsl U mapa.
HccnenoBars B3anMHOE
pacnoyioxkeHuechepsl u
MJIOCKOCTH.

DopMyIUPOBATH ONPEICIICHUE

KacaTeJIbHOM TUIOCKOCTH K
ctepe. JlokasnpiBaTh
TEOPEMBI O CBOMCTRBE U
MIPU3HAKE KACaTEIbHOU
TJTIOCKOCTH.

BreiBoguTh hopmyy st

10




BBIYHCIICHUS TUIOIIAIU CHEpHI
gyepe3 paauyc chepsl.Penrath
CTEPEOMETPUUECKHE 3a1aUH,
CBsI3aHHBIE cO cepoil u
1apoM, HaXOXKJEHUEM
rIomaau cepsl U e€ yacTei,
MIOCTPOEHUEM CEYEHUI cepbl
U 1mapa.

10




AHanM3UpOBaTh U
MOJEIUPOBATHHA SI3bIKE
rE€OMETPUU PEATbHBIE
CUTYalIMH, CBSI3aHHBIE C
mapom ucgepoil.

Pemate npoctele 3a1aun, B
KOTOPBIX(PUTYPUPYIOT
KOMOUWHAIUU T€J BPaILlCHHS
Y MHOTOT'PaHHUKOB.
Hcnonp30BaTh NpU pELIEHUN
3a/1a4, CBSI3aHHBIX CO chepoit
Y 11apOM, TUIAHUMETPUYECKHE
(dakTbl 1 MeTobl.PemaTh
CTEPEOMETPUUECKHUE 3a1a4H,
CBSI3aHHBIE C TEJIaMU
BpalleHUs, HOCTPOCHUEM
CEUYCHMU TEJ BpalIEHHUsI,C
KOMOWHAIIUSIMH TEN
BpAILICHUS U
MHOTOI'PaHHHKOB.
[TpoBoauTH JIOTHYECKU
KOPPEKTHBIEI0KA3aTEIbHbIE
paccykJaeHus

IIPU pELICHUU
reOMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C
NEPHEHANKYIIPHOCTBIO

10




IIOCKOCTEH.

AHanM3upoBaTh U MOJICTUPOBATH
Ha

S3bIKE T€OMETPHUU PEATTbHbIC
CUTYallNU,CBSI3aHHBIC C
MHOTOIrpaHHUKAMU.
HccnenoBats NOCTPOCHHBIE
MOJICJIN,B TOM YHCJIC U C
HCIOJIb30BaHUEM arlapara
anreopol

11




[Tnomanmu
IIOBEPXHO
CTUU
00BEMBI

KPYIJIBIX
TeI

O0BEM UIUHIpA.
Teopema

00 00BEME

MPSIMOTO

HUAJIMHpA.
IImomann

OOKOBOH M

MMOJTHOM
MMOBEPXHOCTHU
HUAJIMHIpA.
Brranciaenue o0bEMOB TEN
C MIOMOIIBLIO
OIIPEIEIIEHHOTO
UHTETrpasa.

O0BEM KOHYCA.
[Inomann

OOKOBOI 1

MMOJIHOM
MTOBEPXHOCTH
KOHYCa.
CrepeomeTpuueckue
3aJ1a4u,

CBSI3aHHBIE C
BBIYHCJICHUEM
00BbEMOBIIUITUH/IPA,
KOHYCa.
[IpuknaaHbie 3312494 MO

CBoOonHO OIepUpPOBATh
MOHATUSIMU: 00BEM  Teua,
IJI0IIAb MOBEPXHOCTH.
DopMynUpPOBaTH OCHOBHBIE
CBONCTBA0OBEMOB.
Jloka3bIBaTh TEOPEMBI: 00
o0BbEMeTUIMHIpaA; 00
00bEME KOHYCA.

BoiBouTh (hopMyIibl aiis
BBIYHCIICHUSIO00BEMA
YCEUYEHHOT O KOHYCA.
HccenenoBars MOCTPOEHHBIE
MOJIEJIN,B TOM YHCJIE U C
MCIIOJIb30BaHUEM ammapara
anreOphl.

3HaTh BO3MOYKHOCTH PELICHUS
3a/1a4y Ha MOCTPOCHUE
LHUPKYJIEM U JUHEUKOU,0

KJIACCUYECKHUX Hepa3peInMbIX

3a/1avax.
CB00OOHO OTIEpUPOBATH
TOHATHUSIMU: LIAPOBOU

CErMEHT, IIapOBOM CJIOM,

IApOBOM CEKTOP, OCHOBAHUE U
BBICOTACETMEHTA, OCHOBAHUE U

BBICOTA IIAPOBOTO CJIOS.
BoiBouTh hopMyIbl 15t

11




TeMe «OO0BEMBIN
IJIOIIAIA TIOBEPXHOCTEN
TeN.

O0BEM 1mIapa u
IapOBOT0 CEKTOPA.
Teopema 06 00BEME
mapa. [Inomanscdepsr.
CrepeomeTpruueckue
3a/1a4H,

CBSI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB
niapa, IapoBOro
CErMeHTa, IapOBOT0O
CEKTOpA.

[Ipuknagsbie 3a0a4u 110
TeMe

«OO0BEMEI TEI,
CBSI3aHHBIC

c 00BEMOM 11apa u
TJI0IIA/IbIO CEpHl.
CooTHOIIEHUS MEXKITY
TUIOMIAASIMHU
IIOBEPXHOCTEN U
00BEMaMHU OTO0HBIX

HaX0XJIeHUsT 00BEMOB
[IAPOBOTO CETMEHTA, IIIapOBOTO
CEKTOpa, IIomaan chepsl.
Jloka3bsIBaTh TEOpEMY 00
o0bEme mapa.Pemats
CTEpEOMETPUIECKHE 3a/1a4H,
CBSI3aHHBIE C O0BEMOM I11apa,
IapOBOTO

11




TE.
ITonoOnkwIe TEeNa B
MPOCTPAHCTBE.
H3menenue o0bEMa
pH MOJ00HUH.
CrepeomeTpruueckue
3aJ1a4H,

CBsI3aHHBIE C
BBIYMCIICHUEM
00BEMOBTEN U
TIoIaaeH
MMOBEPXHOCTEN

CErMEHTa, IIIapOBOTO
CEKTOPA,IOIIA]IbIO
chepsl.

CpaBHuBaTh U
aHAJIN3UPOBATh
YTBEPKICHHUSI C TIETHIO
BBISIBJICHUSJIOTMYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyKJICHUH.
AHaNM3UpOBaATH U
MOJICJIUPOBAThHA SI3BIKE
TCOMETPUH PEaTbHbBIE
CUTYaIlNH, CBSI3aHHBIC C
00BEMOM

mapa, IapoBOTrO CETMEHTA,
IIIapOBOTOCETMEHTA,
TJI0IIAIBIO CPEepHl.
CB00OOMHO OoTIepUPOBaTh
MMOHSATHEM: ITIOJOOHBIE TEIA
B IIPOCTPAHCTBE.
Breruucnars 00bEMBI TEN €
TMOMOIIBIOOIIPEAETIEHHOTO
WHTErpana.

Pemate crepeomerpruueckue
3aJlayu, CBSA3aHHBIE C
COOTHONICHHSIMU MEXKTY

11




IJIOMIAIMU TTOBEPXHOCTEH U
00BéMaMH 1TOJOOHBIX TEIL.
[TpoBOIUTH JIOTHYECKU
KOPPEKTHBICIOKA3aTEIHHBIC
paccyXJIeHUs

IIPH PEIICHUN
TrCOMETPUYCCKUX 3a/1ad,
CBSI3aHHBIX C BBIUKMCICHUEM
00BEMOB TeEJI ¢ HOMOIIBIO
onpeaeIEHHOr0 HHTErpaa,
HAXO0KIEHUEM COOTHOIIIEHUS
MEX Iy TUTOTIaSIMHU

11




MOBEPXHOCTEN U 00BEMAMU
MOJIOOHBIXTEII.
AHanM3UpOBaTh U
MOJIETTMPOBAThHA SI3BIKE
r€OMETPUU pealIbHbIE
CUTYalliH, CBSI3aHHBIE C
00BbEMaMH UIOBEPXHOCTIIMHU
Tel,

Ha JI0Ka3aTeJIbCTBO U HA
HaXO0XJIeHUE
Te€OMETPUUYECKUX BETUINH

11




JBu>xeHust

JIBr>KEeHUS
MIPOCTPAHCTBA.
OToOpaxkeHus.
JIBH>KEeHUS 1
paBeHCTBO QUTYD.
OO6murue croiicTBa
IBMOKeHUN. Bugbl
JIBUOKCHUI:
napasuieNIbHbII IEPEHOC,
LEHTpaJbHas
CUMMETpUSI, 3epKaJIbHAs
CUMMETPHSI, TOBOPOT
BOKPYT IIPSIMOM.
[IpeobpazoBanus
nono6wus. [psmas u
cthepa Ditnepa.
['eomeTpuuec

KHE 3aJlauu

Ha

MIPUMEHEHUE
JIBH>KCHUS

[IpumenaTH IIpaBuia
BBITIOJTHCHUS JICUCTBUU
CIIOKEHHWSI W BBIYUTAHUS
BEKTOPOB, YMHOXEHUS
BEKTOpa

Ha YMCJIO TIPU PEUICHHUH 3a/1a4.
Haxonuts KOOpAuHATHI BEKTOPA
B JaHHOM Oasuce u

CTPOUTH BEKTOPIIO €r0
KOOpJIUHATaM.

BcrioMauTh onpenenexue
CKaJIIPHOITOYMHOEHHUS U €T0
CBOMCTBA.

BeIyucisaTh ¢ TOMOIIBIO
CKISIPHOTOYMHOKEHUS
JUTMHBI BEKTOPOB, YIJIbI
MEXAy HUMH,

yCTaHaBJIMBATh
MEePIEHIUKYJISIPHOCTD
BEKTOPOB.

AHaNU3UpoBaTh U
MO/ICJIMPOBAThHA S3BIKE
r€OMETPUM peaibHbIC
CUTYyalliu, CBSI3aHHBIE C
(hU3NYECKUMUBEKTOPHBIMU
BEJIMUYMHAMH.

11




Hcnonp30BaTh IpU peLIEHUU
3aJ1a4,CBSI3aHHBIX C
BEKTOpaMu

B MIPOCTPAHCTBE,
IIaHUMETpUuueckue GakThl U
METO/IBI.

CB00OOAHO OnIEpUPOBATH
HOHATUAMU: 0TOOpakeHNE
POCTPAHCTBA Ha ceds,
JBUYKEHUE MTPOCTPAHCTBA;
LIEHTpaJIbHASL, OCEBas U
3epKaJIbHAsI CAMMETPHH,
MapajiyIeIbHbIN IEPEHOC;
PaBEHCTBO U Moj100ue Guryp.
Jloka3bIBaTh yTBEPKACHUS O
TOM, YTOLEHTpaJIbHAsL, OCEBas U
3epKaJIbHAsI CAMMETPHH,
MapaJyIeIIbHBIN IEPEHOC
SBIISIFOTCS ABUKCHUSIMU.
BrimonusaTe npeoOpa3zoBaHus
IOJ00MS.

OnepupoBarh NOHATHUAMMU:
npsiMast 1 cepa Dinepa.
Pemats reomerpuueckue
3aJ1a4¥ C UCII0Ib30BaHUEM
JBUKEHUM.

Hcnonb30BaTh IpU pelICHUH

11




3aJa4 IBMKCHUA
IIPOCTPAHCTBA U UX CBOMCTBA

[ToBTOpEHUE,
000011IeHNE
u
cucTeMaTusa
US1 3HAHUHU

17

Oo6o01maroiiee
MMOBTOPEHUE MMOHATHMN
HMMETOJIOB Kypca
r€OMETPUHU

10-11 xiaccos,

Pemate  crepeomerpuueckue
3aa4yd  Ha  JI0Ka3aTeIbCTBO
MAaTeMaTUYECKUX OTHOLICHUU,
HaxO0XJICHUE

11




CHUCTCMaTHU3alusi

11




3HaHUU.

Hcrtopus pazsutus
CTEPEOMETPUMN KAKHAYKH U
€€ poJib B pa3BUTUU
COBPEMEHHBIX

VHXECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

r€OMETPUYECKUX BEIIMUUH
(A7uH,yTII0B, IUIOIIAIEH,
00BEMOB).

Hcnonb3oBath npu

peleHun
CTEPEOMETPUUECKUX

3a1a4

MJIAHUMETPUUECKHUE

(haKThI

Y METO/IBI.

[TpoBOAUTE JIOTUYECKH
KOPPEKTHBICI0KA3aTEIbHbBIC
paccyxaeHus

MIPU PEIICHUHN
CTEPEOMETPUYECKUX U
MJIAHUMETPUUECKUX 3a]1ay.
CpaBHHBaATH U
aHaJM3UPOBATh PEAIbHBIC
CUTYyalliU U BBISIBIISATH
BO3MOYKHOCTb €€
MOJICITUPOBAHUS Ha SI3bIKE
Tr€OMETPHH.

MonenupoBath peaJbHyIO
CUTYyaIlMIOHA S3bIKE TECOMETPUU
U UCCIIEIOBATh MOCTPOEHHBIE
MOJIEIN, B TOM YHCJIE U C
MCIIOJIb30BaHUEM ammnapara

12




anreOphl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpamMMBl IIPY PEIICHHUH 3a4a4.
[Tosny4ats npeacTaBiIcHUE O
r€OMETPUUKAK O PA3BUBAIOIIECHCS
HayKe, UCCIIEeAYIOLEn
OKPY’KAOLIUN MHP,

CBSI3aHHOU C peaJIbHBIMU
00BEKTaMU,IIOMOT atoIIEN
PELINTH peajbHbIe

12




JKU3HCHHBIE CUTYAIUU O
POIMCTEPEOMETPHUH B
Pa3BUTUU COBPEMEHHBIX
VHXCHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJOTHHA

OBILIEE
KOJIMYECT
BO YACOB
Io
[TIPOTPAMM
E

102
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PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOnblli Kypc «BeposSTHOCTb M CTaTUCTUKA» YriayOJIEHHOrO YpPOBHS SIBISETCA
MPOJIOJKEHUEM U PA3BUTHEM OJJHOMMEHHOTO YUeOHOT0 Kypca YIIyOJIEHHOTO ypOBHS Ha
YpPOBHE CpeaHero o0mmero oOpa3oBaHus. YUeOHBIM Kypc TMpeaHa3HA4YeH IS
dbopMupoBaHUS y 00YUAIOMIUXCS CTATUCTHYECKOU KYIbTYPhI U TTIOHUMAHUS POJIH TCOPUHU
BEPOSITHOCTEH KaK MaTEMAaTUYECKOTO HMHCTPYMEHTA JUIsl U3yUEHUS CITy4YalHbIX COOBITHH,
BEJIMYMH U mpoueccoB. Ilpu wu3ydeHun Kypca oOOramarTcs MOpeCcTaBICHUs
oOy4Jaronmxcs 0 METoAaX MCCIEI0BaHUs U3MEHUUBOTO MUpPA, PA3BUBACTCSl TOHUMAHHE
3HAYMMOCTH U OOUIHOCTHM MaTEMaTUYECKUX METOJOB IMO3HAHUS KAaK HEOThEMJIEMOU
4acTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Conepsxanue ydeOHOTO Kypca HalpaBlIEeHO HA 3aKpEIUICHUE 3HAHUH, MOTYyYEHHBIX
MpU M3YYEHHH Kypca Ha YpPOBHE OCHOBHOro oOIero oOpa3oBaHUs, U HA pPa3BUTHE
MPEACTABICHUN O CIIy4ailHbIX BEIMYMHAX W B3aWMOCBS3SIX MEXKIY HUMHU HAa Ba)KHBIX
MpUMEpax, CHKEThl KOTOPBIX MOYEPIHYTHI W3 OKpyKarolero mupa. B pe3ynbraTte
y oOydaromuxcsa  JOJDKHO  cOpMHUpOBAThCS  MpEACTaBICHHME O  HauboJsee
YHIOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJIETISX, UCTIOIb3YEMBIX ISl ONTUCAHUS
AHTPOTMIOMETPUYECKUX U IeMOTpaUUECKUX BEIUYUH, MOTPEIIHOCTEH B pa3IMdyHbIC poja
U3MEPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOM  pabOThl TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUHN U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oi 71  OCBOCHUS BEPOSTHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAUMBIX
CHEUHAIINCTAM HE TOJBKO HMHXKEHEPHBIX CIELHAIBHOCTEH, HO TAKXKE COLHUAJbHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHBIE HAyKU B 3HAUYUTEIHHOU
Mepe UCIOJIB3YIOT anmnapar aHajin3a OOJbIINX JaHHBIX. [[eHTpanpHyt0 YacTh yueOHOTo
Kypca 3aHMMaeT OOCYXJICHHE 3aKOHa OOJIBIIMX 4YHceld — (yHIAaMEHTaJbHOI'O 3aKOHA
MPUPOJIbI, UMEIOIIEr0 MaTEMaTUYECKYIO (hOopMaTU3aIIUIO.

B cooTBeTcTBUM € yKa3aHHBIMM 1I€JIIMM B CTPYKType Yy4eOHOro Kypca
«BepoATHOCT, W CTaTUCTHKa» Ha YIIyOJIEHHOM YpOBHE BBIJCICHBI OCHOBHBIE
conepkarenbupie TUHUN: «CiydailHbie COOBITHS U BEpOATHOCTH» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIINX YUCET.

[ToMuMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI TeOpHuH Tpadon
¥ TEOPUU MHOXKECTB, HEOOXOIMMBIE JIJIsi TIOTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOTr0 Kypca U CMEKHBIX MaTEMaTUUECKUX YUEOHBIX KYPCOB.

Conepxanue muHUU «CiydaliHble COOBITHS U BEPOSITHOCTHY» CITYXKUT OCHOBOM JJist
dbopMHUpOBaHUS TIPEACTABICHUN O PACIPECICHUA BEPOSTHOCTEH MEXIy 3HAUCHHSIMU
CIy4YaWHBIX BEJIMYMH. BaXHYyI0 4YacTb B 3TOM COJEPKATEIbHOW JIMHUM 3aHUMAET
U3YYeHUE TEOMETPUYECKOTO M OMHOMHUAIBHOTO PACIPEACIICHUA W 3HAKOMCTBO C HX
HEMPEPHIBHBIMU aHAJIOTAMU — MOKA3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICTICHUSIMHU.
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Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YaWHbIMU  BEIUYMHAMH U
pacnpeieieHusIMU, aKIEHTUPYIOT BHUMaHUE O00y4aloUuIuXcs Ha OMHCAHUU U U3YYECHUU
CIIy4allHbIX SIBJICHUU C TOMOIIBIO HENmpephIBHBIX (GyHKIUH. OCHOBHOE BHHMMAaHHE
yaenseTcs Moka3aTeIbHOMY U HOPMaJIbHOMY paclpeIeICHUSIM.

B yuebGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKTY
CIIy4allHBIMM BEJIMYMHAMU W ONMCAHUE H3TOW CBS3M C TMOMOIIBI0 Ko3duiueHTta
KOPPEJISILIUU U €r0 BEBIOOPOYHOTO aHalora. JTU AJIEMEHTHI COJIEP)KaHUS pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHUs», U3YUYEHHYIO HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUH.

Emé oauH sneMeHT conepkaHus, KOTOPBIA IpeiaracTcss Ha O3HAaKOMHUTEIHHOM
YpPOBHE — TMOCJEAO0BATEIBLHOCTh CIIYYalHBIX HE3aBUCUMBIX COOBITHH, HACTYMAarOUIUX
B €IMHULY BpeMeHu. O3HaKOMIIEHHE C pacHpeeICHUEM BEpOSTHOCTEH KOJIMYECTBa
TaKUX COOBITHI HOCHUT PA3BHBAIOIINIA XapaKTep U ABISETCS aKTyaJIbHBIM IS Oy TyIInX
aOUTypUEHTOB,  TMOCTYMAIOIIMX  HAa  ydyeOHblE  CIELMAJIBHOCTH,  CBA3aHHbBIC
C 00IIIeCTBEHHBIMH HAyKaMH, IICUXOJIOTUEH U YIIPaBICHHUEM.

Ha usyuenue ydeOHOro kypca «BepoSTHOCTb M CTATUCTUKa» Ha YIIIyOJIEHHOM
ypoBHe otBoauTcs 68 yacos: B 10 kinacce — 34 gaca (1 gac B Henento), B 11 knacce —34
yaca (1 gac B He/IeII0).

COJEPXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBsasubil rpad, mytu B rpade: mukiasl U uend. CTeneHb (BaJCHTHOCTB)
BepiuHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnydaliHple SKCIEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHUSA. DJIEeMEHTapHbBIC
coObITUs  (McxoAbl). BepoaTHOCTh cliydaiiHOro coObITHUS. BAM30CTH YacTOTh U
BEPOSATHOCTU COOBITHI. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTapPHBIMHU
COOBITHSIMHU.

Onepauun Haja COOBITHSMH. IepecedyeHue, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. @opMyiia C0KEHHS] BEPOATHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOKEHHME BEpOATHOCTEM. [lepeBo ciryyallHOTO
skcriepumenTa. dopmyna mosHONW BeposTtHOocTH. Popmyna bavieca. HeszaBucumbie
COOBITHS.

bunapHbIl ciayyaliHbI ONBIT (WCIBITAHUE), yClleX W Heyzaada. He3aBucumble
ucnbiTanuss. Ceprsi HE3aBUCUMBIX HUCIIBITAHUWA J0 MEpBOro ycmexa. llepectaHoBku u
daxTopuai. Yucno coueranuit. TpeyronpHuk [lackans. ®opmyna 6unoma HproToHa.

Cepusi He3aBUCHUMBIX ucnblTaHuM bephymnu. CnydaliHbI BBIOOpD M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaitnas BenmuuuHa. Pacnipenenenue BeposiTHocTel. [{lnarpamma pacnpeaeneHusl.
Onepauun Haja clly4ailHBIMU BeIMUMHAMU. buHapHas ciyvailiHas BenuuuHa. [IpumMepsl
pacnpezieNieHui, B TOM YKCJIe TEOMETPHUECKOe 1 OMHOMHAIILHOE.
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11 KJIACC

CoBMmecTHOE pacnpe/iesiCHUE JIBYX ClydaiiHbIX BeqinunH. HezaBucumele cirydaiiHbie
BEJINYMHBI.

MareMaTtnyeckoe 0XKHMJIaHWE CIydallHOW BeNW4uHbI (pacnpeneneHusi). [Ipumepsl
NPUMEHEHUsI MaTEMaTUYECKOTO OXUAaHUs (CTpaxoBaHHe, JoTepes). MaTemaTtuyeckoe
OXHJIaHUE OWHApHOW clydallHONW BeNWYUHBI. MaTeMaTHU4eCcKOe OXKHUJIAHUE CYMMBI
CIIy4ailHBIX BEIMYMH. MaTeMaTuuecKkoe 0>KHIaHue TEOMETPUUECKOTO 1 OMHOMUAIIBHOTO
pacrpeneiaecHui.

Jlucriepcusi ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4ailHON BEJIMYUHBI (pacrpeesCHus).
Hucniepcust  OMHApHOM  ciaydyalHOM  BeJIMYMHBL. ~ MarTeMaTudeckoe  OXHUIaHUe
MPOM3BEICHUS U TUCIEPCUS CYMMBI HE3aBUCHUMBIX CIy4alHBIX BEJIMYMUH. Jlucnepcus u
CTaHJAPTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacnpeneneHus. Jucnepcus u ctangapTHOE
OTKJIOHEHUE T'€OMETPUYECKOTO PACIIPEIEIICHHUS.

HepaBenctBo YeOnmuéBa. Teopema YeObiméBa. Teopema bepnymnu. 3akoH
OonpmMX urcen. BeiOOpouHbIit MeTO uccienoBanuii. BeIOOpOUHBIE XapaKTEPUCTUKH.
OneHnBaHNe BEPOSITHOCTU COOBITUS TIO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTenmx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIIPEAECICHUN.

HenpepeiBHble ciydaiiHble BenuudHbl. [Ipumeppl. DyHKIUS IUIOTHOCTH
BEPOSITHOCTU PacCIpeiesicHUs1. PaBHOMEPHOE paclpeieiecHue U €ro CBOMCTBA. 3ajayu,
MIPUBOSIINE K MOKA3aTEIIbHOMY PaCIPENCIICHUIO. 3a/1a4i, TPUBOASAIINE K HOPMAIBHOMY
pacnpeneneHnio. OyHKIMSA NIIOTHOCTU BEPOATHOCTH MOKA3ATEIBHOTO PACIpPEICIICHUS,
(GyHKUHS TUIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacnpeneneHust. OyHKUUs TIOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEACIICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHUN. 3aqayu, TPUBOASILINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuuuH. KoapduuueHT TuHeHHON KOppessuuu.
CoBMecTHbIE HAONIONCHUS JBYX BETUYHH. BBIOOPOUYHBIN KOIPOUIIUEHT KOPPEISIIUH.
Paznuune Mexny JIMHEHHOW CBSI3bIO U NPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHEWHas
perpeccus, METOJ] HAMMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyuaromuiics HayquTCs:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: Tpad, miaockuii rpad, cBs3HBIN rpad, MyTH
B rpade, LeTb, IIUKI, JEPEBO, CTEIIEHb BEPILUHBI, IEPEBO CIy4YalHOTO IKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CITyYalHBIN SKCTIEPUMEHT (OTIBIT), CIIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4allHOE COOBITHE (PIIEMEHTApHBIA HCXOJ) CIIy4ailHOTO
OMbITa, HAXOAUTh BEPOSTHOCTH COOBITUM B OMNBITAaX C PABHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU;

HaxXOJUTh W (OPMYJIHUPOBATH COOBITUS: TepeceueHue, OOBbEIUHEHUE aHHBIX
COOBITHI, COOBITHE, TPOTUBOIIOIOKHOE AAHHOMY, HUCIIOIb30BATh JAHArpaMMbl JWJepa,
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KOOPAMHATHYIO MPSAMYIO Il pelIeHHs 3ajad, MOJIb30BaThCsl (POPMYJION CIIOXKEHHUS
BEPOSITHOCTEN 711 BEPOSATHOCTEN JBYX U TPEX CIyYalHbIX COOBITUH;

OIEpUpOBaTh IOHATUSAMU: YCJIOBHAasi BEPOSTHOCTb, YMHOXXCHHE BEPOSTHOCTEH,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIyYalHOTO JKCIIEPUMEHTa, HAXOJIUTh BEPOSTHOCTU
COOBITUI C TOMOUIBIO MpaBUJIa YMHOXEHHUSI, J€PEBA CIIyYallHOTO OIBITA, UCIIOJIb30BAThH
dbopMyny monHON BeposiTHOCTH, ¢opMyny baiieca mpu pemieHuH 3a7ad, ONPEIENATh
HE3aBHCHMOCTb COOBITHI 110 POpMYyJIE U IO OpraHU3aLUH CITy4YalHOrO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JJIsl IEPEUNCIICHUS JIEMEHTOB
MHOJKECTB, AJIEMEHTapHBIX COOBITUI CIIy4allHOTO OMbITa, PEUICHMs 3a7ad [0 TEOPHUH
BEPOSATHOCTEW;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: OMHAPHBIM CIy4yallHBIA OMBIT (UCIIBITAHUE),
yCHeX U Hey/1auya, He3aBUCUMBbIE UCTIBITAHUS, CEPUSI UCIIBITAHHM, HAXOJUTh BEPOSITHOCTH
COOBITUI: B CEpUM HCHBITAHUI 10 MEPBOTO yclexa, B Cepuu UcHbITaHui bepHym,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIydyailHas BEJIMYMHA, PACIPEICICHHE
BEpPOATHOCTEW, JuarpaMma pacupeleleHus, OuHapHas CilydaiiHas BeJIMYMHA,
reOMETPUUYECKOEe, OMHOMHMAIIBHOE PaclpeesICHuUE.

K koniy 11 kiiacca o0yyaromuiics HayqYuTcs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIIPEEICHUE IBYX CIy4alHbIX BEJINYMH,
UCITIOJIB30BaTh TA0JIMIy COBMECTHOTO pacHpeleseHusl JBYX CIy4YalWHbIX BEJIWYUH JJIs
BBIJICTICHUSL  PACIpPEIEICHUs KaXIOM BEIWYUHBI, OINPEHEICHUs] HE3aBUCUMOCTH
CIIyYalHBIX BEJINYNH;

CBOOOZHO ONEpUPOBAaTh MOHITHEM MATEMaTUYECKOTO OXHUAAaHUSA CIy4yailHOU
BEJIMUMHBI (pacrlpesiesieHus), MPUMEHATh CBOMCTBA MaTEeMAaTUYECKOTO OXKHMJAHUS PU
pElIeHUH  3aJlay, BBIYKMCIATH MATEMaTUYECKOE OXHAaHHEe OMHOMUAIBHOTO U
r€OMETPUYECKOIO PaCIIpECIICHUN;

CBOOOJHO OINEpUPOBATh MOHATUSMHU: JUCHEPCHs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4YalHOW BEJIMYMHBI, NPUMEHATh CBOMCTBA JUCIIEPCHM CIy4allHOM BEJIWYUHBI
(pactpenenenus) NpU pEUIEHUM 3a4ad, BBIYUCIATH JUCIEPCUI0 M CTaHJIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMUAIILHOTO PACTIPEICICHHI;

BBIUKCIISTh BBIOOPOUHBIE XapaKTEPUCTHUKU MO JIaHHOW BBHIOOPKE M OLIEHHWBATH
XapaKTEPUCTHUKUW  TEHEpPaJbHOM  COBOKYNHOCTH  JAHHBIX 10O  BBIOOPOYHBIM
xapaktepucTikaM. OIIeHUBaTh BEPOATHOCTU COOBITUM W MPOBEPATH MpoCTeHine
CTaTUCTUYECKUE TUIIOTESBI, NTOJIb3YSACh N3YUEHHBIMU PACIIPEACICHUAMM.
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TEMATHUYECKOE IINTAHUPOBAHHUE

Teopuu rpadoB

MIPEICTABICHUE3a AN
C IOMOIIIBIO Ipada.
Crenenb
(BaJICHTHOCTB)
BeplIMHBL.IyTh B
rpade. Llenu u
ITUKJIBI.

I'pader Ha
TJIOCKOCTH.
JHepeBo
CIIy4allHOTO
AKCTIEPUMEHTA

CBSI3U MEX]1y HUMH C
OMOIIBIO Tpada,
HAXOJUTh ITyTH MEXTY
BepIIMHaMurpada.
Boinensats B rpade nenu
Y HUKJIBL. CTPOUTH
JEPEBO 10 ONMHMCAHUIO
CIIYYalHOTO OTBITA,
ONMUCHIBATH CIIy4alHbIE
COOBITHSI B TEPMUHAX
JepeBa.

Pemarts 3agauu ¢
nomoIsrpados

10 knacc
HazBanue KomnuectBo OCHOBHBIE BUIBI
aznena Ocnosroe eSATEeIIbHOCTH
pasi qacoB colepKaHue A
(TeMpbI) OYYaIOIINXCS
DONEeMEHTHI 3 I'pad, cBs3HbBIM rpad, [IpencTaBnsTh OOBEKTH U https://www.matburo.ru/tv

_book.php
https://resh.edu.ru
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https://www.matburo.ru/tv_book.php
https://www.matburo.ru/tv_book.php
https://resh.edu.ru/

Ciry4aiiHel
€  OIBITHI,
CIy4aliHbIC
COOBITUS
BEPOSITHOCT
1 COOBITUH

CrnyyaiiHble KCIIEPUMEHTBI
(OTIBITHI)

U CIoy4yailHble COOBITHSL.
DJeMeHTapHbIe COOBITHS
(ucxonpl). BeposaTHocTh
CIIy4ailHOTO  COOBITHSI.
BepositHocTH coOBITHI B
OTIBITaX

C  PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU
COOBITUSIMU

Boigensate U omnuchiBaTh
Cilly4yailHple COOBITUSI B

CIIy4allHOMOIIBITE.
dopMynupoBaTh yCIIOBUS
IIPOBEICHUS CIIy4alHOTO
OTIbITA.

Haxomute BeposiTHOCTH
COOBITUI B OIBITaX C
PAaBHOBO3MOXHBIMU
3JIEMEHTapPHBIMU
UCXO0JaMHU

https://www.matburo.ru/tv

_book.php
https://resh.edu.ru
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https://www.matburo.ru/tv_book.php
https://www.matburo.ru/tv_book.php
https://resh.edu.ru/

Onepauun
HaJI

MHOKEC
TBaMHU U
cOOBITH
SIMH.
Cnoxenue u
YMHOXEHHE

BEPOSATHOCTEM.

YcnoBHas
BEPOSITHOCTb.
He3aBucumelie
cOOBITHA

[Tepeceuenue, 0ObeAMHEHNE
MHO>KECTBH COOBITHH,

IMPOTUBOIIOJIOKHBIC COOBITHS.

dopmyia CI0XKEHUs
BEPOATHOCTEU Y CIIOBHAS
BEPOSTHOCTDH. Y MHO)KECHUE
BEPOSTHOCTEM.

dopMya yCcIOBHOM
BeposaTHOCTU. DopmyIia
IIOJIHOM BEPOSITHOCTH.
®opmyna baiieca.
HezaBucrumbiecoObITHS

Hcnonb30BaTh AMArpaMmel
Diinepa u BepOaIbHOE
ONKMCAaHKUE COOBITUI MTPHU
BBITIOJIHEHUH OTlepalnii

HaJl COOBITUSIMU.

OueHnBaTh U3MEHEHHE
BEPOSITHOCTEUCOOBITHI 110 Mepe
HACTYTUICHUS IPYTUX COOBITUI B
CJIIy4ailHOM OIIBITE.

Pemiate 3agaun, B TOM 4uCiIe

C UCITOJIb30BaHUEM J€pEBa
cily4aitHoroomnsita, (opmyJ
CIOKEHUS

Y YMHOXEHUSI BEPOSITHOCTEN
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DJIEMEHTHI
KOMOMHATOPUKHU

Komb6unaropHoe npaBuiio
ymHoxeHus. I lepecTaHOBKY U

dakropuan. Yucmo coueTaHui.

Tpeyronsuuk Ilackans.
®dopmyna bmHoma HeroToHa

dopMyIUpOBaTh U
JTIOKa3bIBATh

KOMOHWHATOpPHBIC (DAKTHI.
Hcnonb3oBaTh IPaBUIIO
YMHOKCHHSI, H3yUYCHHBIE
KOMOMHATOpPHBIE (DOPMYJIIBIIISA
MEPEYUCIICHUS SJIEMEHTOB
Pa3TUYHBIX MHOXKECTB, B TOM
YHCJIE AJIEMEHTAPHBIX COOBITHIA B
CIIy4allHOMOIIBITE.
[lonp30BaThCsA

dbopmyIoit u

TPEYTroJIbHUKOM

[Tackans

JUTSL OTTpEIeTICHUS YKClia
couetanuil. [ [pumeHsATH
bopmyny 6unoma HeroToHa
JUTsl IpeoOpa3oBaHus
BBIPAKEHUN

https://www.

matburo.ru/t

v_book.php
https://resh.e

du.ru
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https://www.matburo.ru/tv_book.php
https://www.matburo.ru/tv_book.php
https://resh.edu.ru/
https://resh.edu.ru/

Cepun
MOCJIEOBATEIIbH
BIXUCHOBITAHUM.
HcnpiTanus
bepnym.
Crnyualinblii BEIOOD
U3 KOHSUHOM
COBOKYITHOCTH

bunapHsbIi ciyyaliHbIN
OTBIT (UCTIBITAHUE),
ycHex U HeyJaya.
He3zaBucumele
WCTIBITAHMUS.

Cepust HE3aBUCHUMBIX
WCTIBITAHUI A0 MEPBOTO
ycnexa. Cepust
HE3aBUCUMBIX UCIIBITAHUMN
bepnymm. CiryuaiiHbiit
BBIOOP M3 KOHEYHOM
COBOKYITHOCTH.
[IpakTuueckas padora
C UCTIOJIb30BAHUEM
AJICKTPOHHBIX TAOJIHI]

Pa30uBath cioxHbIE
AKCIIEPUMEHTHIHA OTACIbHBIC
VCTIBITAHUA.

Pemars 3a1aun Ha mouck
BEPOSTHOCTEH COOBITHH B
CEpHUH UCIIBITAHUH 10
IIEPBOI0 yCIIeXa UB CEPUAX
ucnbiTanuid bepHymm, a
TaK>X€ B OIbBITAX CO
CIIy4alHbIM

BBIOOPOM M3 KOHEYHOM

COBOKYITHOCTH C MCIIOJIb30BAHHCM

KOMOWHATOPHBIX (PAKTOB U
dbopmyJl, B TOM YUCTIE B XOJI€
IPAKTUYECKOMN pabOTHI C
PUMEHEHUEMCTaHIAPTHBIX

byHKIII

https://www.m
atburo.ru/tv bo
ok.php

https://resh.edu
.ru
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https://www.matburo.ru/tv_book.php
https://www.matburo.ru/tv_book.php
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https://resh.edu.ru/

Ciyqaitnbie
BEJIMYUHBIN
pacnpeneneH
us

14

CrnydaiiHasi BeIMYMHA.
PacnpenenenueBeposaTHOCTEN.
Jlnarpamma pacnpenesneHus.
Onepanun

Hanj CﬂyqaﬁHbIMH BCINMYMHAMU.

[Ipumepsl pactipeneaeHun.
bunapnas cinydaiinas
BenmurHA. [ eoMerpruyeckoe
pacn-peneseHue.
bunomunansHOE
pacnpeaeneHue.
MaremaTtnueckoe
0KUJAHHE CITyYalHOU
BEJIMYUHBI.

CoBmMmecTHOE pacrpeneneHue
JBYX CIIyYalHbBIX BEJIMYHH.
HeszaBucumeliecmydaiiHbie
BennunHbl. CBOMCTBa
MaTeMaTH4YECKOro
0KUJAHUS.

OcBauBarh NOHATHUS: CITydaitHas
BEJINYMHA, PACIIPEICIICHHUE,
TaOHIapacipeeeHus,
quarpamma pacrpeeneHusl.
Haxonute 3HaueHHs1 CyMMBI U
IIPOU3BEACHUS CIyYaMHBIX
Benu4uH. CTpOUTh OMHApHBIE
pacrpeneneHus o ONMCaHUI0
COOBITUH B CIIy4alHBIXOTIBITAX.
Crtpouts 1 pacrno3HaBaTh
r€OMETPUYECKOE U
OMHOMMAIIBHOE paclpe/ieTICHUsI.
Pemats 3agaun Ha

BBIUHCIICHUE

MaTeMaTH4YECKOTO

0KUJIaHHUS.

https://www.m
atburo.ru/tv bo
ok.php
https://resh.edu
.ru
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MaremaTH4ecKoe 0KUIaHuE
OMHapHOMCITydaitHOM
BEJIMYMHBI.
MareMaTu4ecKkoe 0KUIaHnue
F€OMETPUYECKOTO U
OMHOMHUAJILHOTO
pacnpeaenenuii. Jlucnepcus u
CTaHIapPTHOE OTKJIOHEHHUE.
JlucriepcusiOnHApHOM
CIIy4allHOW BEJIUYHUHBI.
CBolicTBa TUCTIEPCHUM.
MaremaTtn4eckoe OKHIaHuE
MIPOU3BEJICHUS U TUCTIEPCHUS
CYMMBIHE3aBUCUMBIX
CIIyYallHbIX BEJIMYHH.
Jucriepcust OMHOMHAIBHOTO
pacrpeeneHus.
[IpakTuueckas padora

C MCITOJIb30BaHUEM
AJICKTPOHHBIX TAOJIHI]

CTpouTh COBMECTHBIE

pacnpeaenenus.M3ydarts cBoMCTBa

MaTEMaTUYECKOTIO 0>KHIaHHUS.
Pemrars 3amauu ¢

IIOMOILBIO U3yYEHHBIX

CBONCTB.

1o u3yueHHbIM popmynam
HaXOJUTbMATEMATHYECKHE
OKHJIaHUA CITyYalHbIX BEJIUYHH,
UMEIOIINUX T€OMETPUUECKOE U
OMHOMMAJIBHOE pacipeieTICHus
OcBauBaTh NOHSTHS: TUCIIEPCHUS,
CTaHAAPTHOE OTKJIIOHEHUE
CIIy4ailHOMBEJINYMHBI.

Haxonuts

JTUCIIEPCHIO IO

pacupeneseHuro.

N3yuaTk cBOICTBa IUCTIEPCHUH.
1o u3yueHHbIM popMyam
HaXOJIUThIUCIIEPCUIO
OMHOMMAJIBHOTO pacipeieNeHusl,
B TOM YHCIIE B XOJI€
MPAKTUYECKON PabOTHI

OBILIEE
KOJIMYECTBO
YACOB I1O
[TIPOTPAMME
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11 KJIACC

Teopema bepuymm.
3aK0H OOJIBIINX YHCEI.
BriObopounbiiiMmeTo 1
HUCCJICTOBAHHUM.
[IpakTuyeckas pabota
C MCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOIIHUIT

teopeM.OcBauBaTh
BBIOOPOYHBIN METO
HUCCIICIOBAHUM, B TOM
YHUCIIC B XOJIE
IIPAKTUYECKON
paboTHI

HazBanue KonunuecTBo OCHOBHBIE BUJIBI 20P
OcHOBHOE coiep)KaHUE
pazjena 4acoB JeATEIIbBHOCTH
(Tempr) O0yJaroIIIXCS
3aKOH 0OJBIINX ) HepasenctBo UeObIuéBa. Pazbupatp https://www.matburo.
quCe TeopemaleOpiména. JI0OKa3aTelIbCTBa ru/tv_book.php

https://resh.edu.ru
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DJIEeMEHTBI
MaTEMaTUUYECKOU
CTATUCTUKH

I'enepanbHas
COBOKYMHOCTb U

cilydaitHasi BBIOOpKa.
3HAKOMCTBO

C BIOOPOYHBIMU
xapaktepuctukamu. OreHKa
CPEIHEro U UCIIEPCUH
re€HEepaIbHON COBOKYITHOCTH
C TOMOIIIBIO

BBIOOPOYHBIX
XapaKTePUCTHK.
OuenuBaHue

BEPOSTHOCTEH COOBITHH 110
BbIOOpKE.CTaTUCTHYECKAS
rumnore3a. [Ipoeepka
IPOCTENIINX TUTIOTES C
ITOMOILBIO CBOMCTB
VU3YUYECHHBIX pACIIPEACICHUM.
[TpakTuueckas padora

C UCTIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHI]

OcBauBaTh NOHSTHS:
reHepalnbHas
COBOKYITHOCTb,
BbIOOpPKA, BEIOOPOUHOE
CpelHee U BbIOOpOYHas
JUCIIEPCHSL.
Boruucisats BEIOOpOUYHBIE
XapaKTEPUCTUKU U

Ha UX OCHOBE
OLICHUBATh
XapaKTEPUCTUKU
TEHEPAIBHOMN
COBOKYIHOCTH.
OcBauBath MOHATHS:
CTaTUCTUYECKAs
TUIO0TE3a.

OuenuBath
BEPOSTHOCTh COOBITHI
UTIPOBEPATH
MIPOCTEUIIINE
TUIIOTE3bl HA OCHOBE
BBIOOPOYHBIX JJAHHBIX,
B TOM YHCJIE B XOJI€
MMPAKTUYECKON
paboTHhI

https://www.mat
buro.ru/tv book.php

https://resh.edu.ru
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HernpepbiBHbie
CIIly4alHbIE
BEJIMYUHBI
(pacopenenenusi),
ITOKA3aTEJIbHOE U
HOPMAJIbHOE
pacnpenenesus

IIpuMeps! HenPEePBIBHBIX
CIIy4alHbIXBEJINYUH.

@ yHKIMSA ITIOTHOCTH
BEPOSTHOCTH.
PaBHnomepHoe

pacnpenenenue. [Ipumepst

3aJ1a4, IPUBOJAIINX K
MOKa3aTEIbHOMY

Y K HOpMaJIbHOMY
pacnpeaeaeHusIM.
OyHKIUA IOTHOCTH
BEPOSTHOCTHU
[M0Ka3aTeJIbHOTO
pacnpeneacHusl.
OyHKIUSA INIOTHOCTH
BEPOSTHOCTH
HOPMAJIbHOTO
pacnpeneneHus

3HaKOMUTHCS
NOHSATUSIMU:
HETpephIBHAS
Cy4daiiHasi BEJIMYMHA,
HEMPEPHIBHOE
pacnpeneneHue,
GyHKIUS ITOTHOCTH
BeposTHocTA. Haxonute
BEPOSITHOCTU COOBITUM
10 JaHHOM (yHKIIUU
IJIOTHOCTH.
3HAKOMHUTBCS C
MOHSATUSIMU:
MOKA3aTeJIbHOE
pacnpeneneHue,
HOPMAJIBHOE
pacnpeaeneHue.
BriaeadaTs mo onmcanuio
CIIlyYalHBICBEIINYHHBI,
pacrpeeneHHbIe

1o

MOKa3aTEIbHOMY
3aKOHY,II0
HOPMaJIbHOMY

3aKOHY.

Paz6upats npumepsl
3a7a4, MPUBOJISIIHNX K

https://www.matburo.ru

/tv_book.php
https://resh.edu.ru
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MTOKa3aTeIIbBHOMY
pacrpeeNIeHUIo U K
HOPMAJIbHOMY
pacrpeiesieHuI0

Pacrnipenenenue
Ilyaccona

IlocenoBaTenbHOCTH
OIMHOYHBIX

HE3aBUCUMBIX COOBITHUH.

[Ipumep 3anaun,
MIPUBOISAIIENK
pacupeneaeHuo
IlyaccoHna.
[IpakTnueckas padbora

Briaenats mo onucaHuio
CJIIy4alHOr0ONbITa
BCJIMYMHEI,
pacnpeaeneHHbIe 110
3akony Ilyaccona.
Pemars 3agauu, B TOM
YHCIIE B XOJI€
MPaKTHYECKON pabOTHI ¢

https://www.matburo.ru

/tv book.php
https://resh.edu.ru
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C UCIIOJIb30BaHHUEM
3JI€KTpOHHBIXT36JII/IH

IPUMEHEHUEMCTaHIAPTHBIX
(GYHKIIAN 37IEKTPOHHBIX
TaOIUIL

13




CB43b MEXTY
CIIyYalHBIMU
BEJIMYUHAMU

KoBapuanus n1Byx ciydaiHbIX
BenuuuH. Koagdurment
koppensiuuu. CoBMECTHBIE
HAOIIO/ICHUS IBYX BEJIIMYHH.
Br16opounsiit ko3 puipeHTt
Koppensuuu. Paznuuue Mexy
JIMHENHOM CBA3BIO U IIPUYUHHO-
CJIEICTBEHHOMU CBA3bIO. JInHEHas
perpeccust. [Ipaktudeckast pabota
C HCTOJIb30BAaHUEM
AIIEKTPOHHBIXTAOIIHI]

OcBauBarh MOHATHS:
KOBapHaIus,

KO3 GUITUEHT KOPPEISIIIHH,
JMHENHAsA3aBUCUMOCTb.
OueHuBarth Xapakrep CBS3H
MEXKIY CIIy4YalHBIMU
BEJTUYMHAMU, UCXOJISI U3
IPUPOBI JAHHBIX U
BBIYHCIICHHBIX
XapaKTEPUCTHK.
Hcnons3oBath

JMarpaMMbl

pacceuBaHUs ISl
U300paxeHus

COBMECTHOTO

paccenBaHUsl TaHHBIX.
Haxonuts

Kod(hpUIHeHTH OCcH
JTMarpaMMBbl, B TOM

qHCIIe B XOJI€
MIPAKTUIECKOM pabOTHI C
IPUMEHEHUEMCTaHIAPTHBIX
byHKIMI

https://www.m
atburo.ru/tv bo

ok.php
https://resh.edu
.ru
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O000EeHn
eu
CHCTEMAaTu3
anus
3HaHUU

11

[IpencraBieHne JaHHBIX C
MOMONIBIOTA0NI] ¥ THArPaAMM,
OMHCATeNIbHAsI CTATUCTUKA, OTIBITHI
C pPaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU COOBITUSIMU,
BBIYHCIICHUE BEPOSITHOCTEN
COOBITHI ¢ TpUMEHEHUEM (HOpMyT
UrpapuIecKux METOJIOB
(koopauHaTHAs TpsiMasi, IepeBo,
Jauarpamma Jitnepa), ciydaiHbie

[ToBTOPATH N3yYEeHHOE U
BBICTPAaNBATbCUCTEMY 3HAHUI

https://www.m
atburo.ru/tv bo

ok.php
https://resh.edu
.ru
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BEJIMYMHEBI U
pacnpeneneHus,
MaTeMaTHYECKOE
0XHWJIAHUE CIyYaluHON
BEJIMYMHBI

OBILIEE
KOJIMYECTB
O YACOB 10
[TIPOTPAMME
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