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QdenepanpHas pabouass mporpamMma Mo ydeOHOMY Tmpenmery «MaremaTuka»
(yrimyOnéHHblii ypoBeHb) (TpenMeTHas oonacts «Marematrnka u nHGOpMaTHKay) (namee
COOTBETCTBEHHO — IIPOTpaMMa 10 MaTeéMaTHUKe, MaTeMAaTHKa) BKIIOYAET MOSICHUTEIIbHYIO
3aIlMCKYy, COJIepKaHWe OOY4YEHMS, IUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHUS IPOTPAMMBI
10 MaTeéMaTHKe, TEeMaTHYECKOe TUTAHUPOBAHUE.

[TosicHuTeNbHAS 3aMiCcKa OTpaykKaeT OOIIHEe LU U 3a1a49 U3YYSHUs] MaTeMaTHKH,
XapaKTEPHUCTUKY TICHXOJIOTHYECKUX MPEANOCHUIOK K €€ M3Y4YEHHI0 OOYYaroIIUMHUCS,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakXKe IOAXOIbl K OTOOpYy coaep)KaHus,
K ONpEACIICHUIO IUIAHUPYEMBIX pPE3yJIbTaTOB M K CTPYKType TEMaTHUECKOTO
TUTAHUPOBAHHSI.

Conmepkanue OOyYEHHSI PACKpPBIBAC€T COJACP)KATEIbHBIE JIMHUW, KOTOPBIC
MpeIaratoTcsl ISl 0053aTeILHOTO M3YyYEeHHUS] B KKIOM KJIacCe€ Ha YPOBHE CPETHETO
o611rero oOpa3oBaHMUsI.

[TnaHupyemble pe3ysbTaThl OCBOCHHUS MHPOrpaMMBbI 110 MAaTEMAaTHKE BKIIFOYAFOT
JIMYHOCTHBIC, METaIlpeIMETHBIC Pe3yibTaThl 3a BeCh Mepuoa OOydeHUs] Ha ypOBHE
cpenHero oOmero oOpa3oBaHUSA, a TAaK)Ke MPEIAMETHBIE JOCTIKEHHS OOyJaromierocs
3a KaXKJbIA TOJT OOy4YCHHSI.

IMMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 110 MareMaTHKe yriryOJIEHHOTO YPOBHS JUIsI OOYyYaroIIMXCsl HA YPOBHE
cpemHero oOmero ooOpa3oBaHus paspadoraHa Ha ocHoBe DPI'OC COO c¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TMPEABIBISIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHUIO, W TPAAULIHUKA POCCHUICKOTO oOpa3zoBaHMs. Peamu3amus mDporpamMMbl
M0  MareMaTuke  OOecCIieYrMBaeT  OBJIAJCHUE  KIIFOYCBBIMH  KOMIICTCHIIUSIMHU,
COCTABJISIFOIIIMMH ~ OCHOBY I CaMOpAa3BUTHUSI H  HENPEPBIBHOIO oOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO ¥ MTO3HABATEIIFHOTO PAa3BUTHUS JTUYHOCTH
00 yJaromuxcsi.

B mporpamme 1m0 MaTeMaTHKE YYTEHBI UJICH U TTOJIOKEeHUsST «KoHIlenuu pa3BuTHs
MaTemaTruueckoro ooOpasoBaHuss B Poccuiickoit ®enepauun». B coorBeTcTBHU
C Ha3BaHHEM KOHIICIIINNA MaTeMaTH4ecKoe oOpa3oBaHue JOKHO, B YaCTHOCTH, PEIIaTh
3a7a4y OOECTeYeHUsT HEOOXOJAMMOTO CTpaHE 4YHCia OOYyYarolIMXCs, MaTeMaTHdecKas
MOATOTOBKA KOTOPBIX JIOCTAaTOYHA JJII TPOJODKEHHST OOpa30BaHWsSI MO Pa3TUUYHBIM
HAIIPABJICHUSM, BKJIIOYas MPErnojaBaHue MaTEeMaTHKH, MaTeMaTHICCKUE UCCIICIOBaHUSI,
padotry B cdepe HMHPOPMALMOHHBIX TEXHOJOTMH M APYruX, a TakKe oOecredyeHus
JUTSL KOKO0T0 00YyJaromerocsi BOSMOXKHOCTH JIOCTH)KCHUSI MATEMAaTHICCKON MOATOTOBKH
B COOTBETCTBUM C HEOOXOAMMBIM €My ypoBHeM. VMIMEHHO Ha pelleHHe 3TUX 3ajad
HalleJICHa ITporpamMmMa 1Mo MaTeMaTHuKe YriryOJIEHHOTO YPOBHSI.

B snoxy mudpoBoi Tpanchopmamuu Bcex cdep YETOBEUECKOU NeATEIbHOCTH
HEBO3MOXHO CTaThb OOpa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0O€3  XOoporieu
MaTEMaTUYECKOU TTOJITOTOBKHA. DTO OOYCIJIOBJICHO TEM, YTO B HAIIK JTHU PACTET YHUCIIO

3
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CIIEUAIIBHOCTEH, CBA3aHHBIX C HENOCPEJICTBEHHBIM IPUMEHEHUEM MaTeMaTHUKHU:
u B cepe PKOHOMHKH, U B OW3HECE, U B TEXHOJOTHYECKHX OOJIACTAX, W JaKe
B TyMaHUTapHbIX cdepax. Takum o00pa3zoM, Kpyr oOydaromIuxcs, IS KOTOPBIX
MaTeMaTHKa CTaHOBUTCS 3HAYUMBIM TIpeaMeToMm, (GyHIaMEeHTOM oOpa30oBaHHS,
CYIIECTBEHHO paciiupsieTcsi. B HEro BXoasaT He TOJIBKO OOydJarolIvecs, TIaHUPYIOIIE
3aHUMAaThCSI TBOPUYECKOW M HCCIIEAOBATEIILCKOM padoToil B 00JaCTH MaTeMaTHUKH,
nHOpMaTUKH, (PU3NKH, SKOHOMUKHA U B IPYTUX 00JACTSIX, HO U T€, KOMy MaTeMaTHkKa
HYKHa JJIs1 UCIIOJIb30BaHUs B IPO(ECCUSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpukiagHass 3HAYMMOCTH MaTEMAaTHKH OOYCJIOBIIEHA TEM, YTO €€ IPeIMETOM
SIBIITIOTCST (DYHTaMEHTAJIbHBIE CTPYKTYPHI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHBIC  OTHOIICHUS, (YHKIMOHAIBbHBIE 3aBUCUMOCTH H  KaTeTOpUH
HEOMNPEASTEHHOCTH, OT IPOCTEUINNX, YCBAaWMBAEMBIX B HEIOCPEACTBEHHOM OIBITE,
JI0 TOCTATOYHO CJIOXKHBIX, HEOOXOJAUMBIX JJIsi Pa3BUTHS HAYYHBIX U TEXHOJOTMYECKUX
uneil. be3 KOHKPETHBIX MaTeMaTUYeCKUX 3HAHUH 3aTPyJHEHO MOHMMAHWE MPUHIIHUIIOB
YCTPOMCTBa M HCHOJIB30BAHUSI COBPEMEHHOM TEXHUKH, BOCHPUSITUE M HMHTEpIIpeTaIys
pa3sHOOOpa3HOM  COLMAIbHOM, OSKOHOMHUYECKOW, MOJUTHYECKOW  uWH(Opmanuu,
Mano3¢PeKTUBHA TIOBCEIHEBHAsI IPAKTHYECKasl IesITeIbHOCTh. Bo MHormx cdepax
npodeccuoHaIbHON AEATEILHOCTH TPEOYIOTCSI YMEHHUS BBITIOJIHATH PacY€Thl, COCTABIIATh
aJTOPUTMBI, TIPUMEHATH (OPMYJIBI, NPOBOAUTH TE€OMETPUYECKUE M3MEpPCHUsS |
MOCTPOEHUsI, YNTaTh, 00pabaThIBaTh, UHTEPIIPETUPOBATH U MPEACTABIATH HHPOPMALIHIO
B BHUJI€ TAOIHII, TMarpaMM H rpapuKoB, TOHUMATh BEPOSITHOCTHBIA XapaKTep CIydaiHbIX
COOBITHIA.

OnHOBpEMEHHO C pacmupeHruem chep NPUMEHEHUS MAaTEeMaTHKH B COBPEMEHHOM
obmectBe BcE€ Oosiee BaXHBIM CTAaHOBUTCS MaTEMaTHYECKHWH CTHJIb MBIIUICHHS,
NPOSIBISIIOLIMICSA B OIPEACIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B Ipouecce wu3ydeHUs
MaTeMaTHKH B apceHall MPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS WHIYKIUS U ASIYKIHs, 0000IMeHne U KOHKPETU3allusl, aHallu3 1
CHUHTE3, KJIaCCU(PUKAIINA U CHUCTeMaTu3alms, adctparupoBanue u aHanorusi. OOBEKTHI
MaTeMaTHYECKUX YMO3aKJIIOUYEHUH, TpaBWjla WX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHW3M  JIOTHYECKHX  IIOCTPOCHUM,  CIIOCOOCTBYIOT  BBIpAaOOTKE  YMEHUs
dbopmynupoBaTh, OOOCHOBBIBaTh M JOKa3bIBaTh CYXKJICHUS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKUH CTWIb MBIIUIEHHUS. Benymas posb NPUHAIJICKUT  MaTeMaTHKE
B (pOpMHUpPOBAHHUU ANTOPUTMHUYECKOW KOMITOHEHTHI MBIIUICHUS W BOCITUTAHUHA YMEHUI
NENCTBOBATh IO  3aJaHHBIM  aJIrOpUTMaM, COBEPUICHCTBOBAaTH HW3BECTHBIE U
KOHCTPYHPOBATh HOBBIE. B TIpomecce pemieHus 3aad — OCHOBBI JJIsI OpraHU3aINU
y4eOHOU JEATCIbHOCTH Ha YpPOKaxX MaTeMaTUKH — pPa3BUBAIOTCS TBOpYECKas U
MPUKJIATHAS. CTOPOHBI MBIIIUICHHUS.

OOyueHue mMaTeMaTrhke Aa€T BO3MOXKHOCTh Pa3BHBATh Y OOyJaIONIUXCS TOYHYIO,
panMoHaJIbHYI0 U WH(GOPMATHUBHYIO peYb, YMEHHE OTOMpaTh Haubosiee TMOIXOMISIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpadUUecKhe CpeACTBa IS BBIPAKEHHS CYXKIACHHH H
HATJISITHOTO WX MPEICTaBICHHUS.
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HeoOxonuMbIM KOMMOOHEHTOM OOIeil KyJbTypbl B COBPEMEHHOM TOJIKOBAHUHU
SIBIIIETCS OOIIIee 3HAKOMCTBO C METO/IaMH TTO3HAHUS JIEUCTBUTEIIBHOCTH, IPEACTABICHUE
O TIpeIMEeTe W METOJIE MaTEeMaTUKH, €ro OTJIUYHUAX OT METOJOB ECTECTBEHHBIX HU
TYMaHUTApPHBIX HAayK, 00 OCOOCHHOCTSIX MPUMEHEHHS MAaTEMaTUKW ISl PEIICHUS
Hay4YHBIX U MPUKIAIHBIX 3a7a4. TakumM oOpa3oMm, MaTeMaTU4eCKoe 0Opa30BaHUE BHOCUT
CBOI BKJIaJ B popMHUpoOBaHUE OOIIEH KYJIbTYpPbhl YEIOBEKA.

N3yuenne MaremMaTukd CHOCOOCTBYET SCTETHYECKOMY BOCHUTAHHUIO YeEJIOBEKa,
IMOHMMAaHUIO KPACOThl M M3SIIECTBA MATEMAaTHYECKUX PAaCCY’KIEHUM, BOCHPHUSITHIO
reoMeTpudecKuX (OpM, YCBOCHUIO HUAEH CUMMETPHH.

[IpuopurerHbiMu 1IeTIsIMU 00ydeHust MmateMaTuke B 10—11 kiiaccax Ha yriyOJI€HHOM
YPOBHE IIPOJIOJDKAOT OCTABATHCS:

(bopmupoBaHUEe LEHTPAJIbHBIX MAaTEMAaTUUYECKUX TMOHATHUNA (YHUCIO, BEJUYHHA,
reoMeTpuueckass ¢urypa, IepeMeHHas, BEpPOSITHOCTb, (YHKIMSA, HTPOU3BOIHAI,
WHTETpaj), 00eCIeYNBAIOIINX TPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO
00pazoBaHUsT OO YJaAIOIINXCSI;

MOJIBEJICHNE OOYYaloIIUXCsl Ha JOCTYTHOM JUII HHX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MAaTEMaTUKU U OKPYXKAIOIIEro MUpa, TOHMMAaHUIO MAaTEMAaTUKHU KaK 4acTH
00111el KyJIbTYpbI YEJIOBEUECTBA;

pa3BUTHE HWHTEJUIEKTYAJIbHBIX W TBOPUYECKHUX CHOCOOHOCTEW oOOydaronuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEAOBATEIBCKUX YMEHUM, KPUTUYHOCTH MBIIIUICHHUS,
WHTEpeca K U3yYEHUIO MaTEMaTUKHU;

(opMupoBaHre (PyHKIMOHAJIBbHON MaTeMaTUYEeCKOM TI'pPaMOTHOCTH: YMEHUS
pacro3HaBaThb MaTE€MaTHYE€CKUE aCHEKTbl B pPEAJbHbIX JKU3HEHHBIX CHUTYyalMsIX
U TIpU HW3YYCHUH JPYTUX YUYEOHBIX TIPEAMETOB, TPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (popMynupoBaTh HMX Ha S3bIKE MaTEMaTUKH M CO3/1aBaTh
MaTeMaTU4YeCKUe MO, NPUMEHATh OCBOSHHBIM MaTeMaTHYeCKUU  arnmapar
JJI pEHIeHUs] IMPAKTUKO-OPUEHTHUPOBAHHBIX 3aJ]l1a4, WHTEPIPETUPOBATh M OLIEHUBATh
MOJIyYEHHBIE PE3yIbTaTHI.

OCHOBHBIMH JIMHUSIMU cOjiep>kaHuss MatreMaTuku B 10—11 kmaccax yriayOJI€HHOTO
YpOBHSI ABISIOTCS: «Ymcma ©W  BeIYHCHEHHS», «AnreOpa» («Anrebpandeckue
BBIPKEHUS», «YPaBHEHUS] U HEpaBEeHCTBa»), «Hauama maremaTudeckoro aHaimza,
«eomerpust»  («['eomerpuueckue ¢uryppl W HUX CBOHcTBa», «l3MepeHue
FEeOMETPUYECKUX BEJIWYMH»), «BeposiTHOCTL W cTaTUCTHKa». JlaHHbIE JIMHUU
pPa3BUBAIOTCS MApAJUICNBHO, KaXKJasl B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO
HE HE3aBHCHMO OJIHA OT APYrOM, a B TECHOM KOHTAaKTe U B3auMmozaencrtsnu. Kpome storo,
UX OOBEAUHSIET JIOTMYECKasi COCTAaBJISAIONIAsl, TPAAUIIMOHHO TPUCYIIasi MaTeMaTHKE U
MPOHM3bIBAIOIIAsl BCE MAaTEMAaTHYECKHE KYypCbl W COJAEpXKATEIbHBIE  JIMHUM.
CdopmynupoanHoe Bo PI'OC COO tpeboBaHHE «YMEHHE ONECPUPOBATH MOHATUSIMU:
ompejieyieHne, akCuoMa, TeopeMa, CJEIACTBHE, CBOMCTBO, NpPHU3HAK, J10Ka3aTEJIbCTBO,
PaBHOCHUJIbHBIE (hbopmMynMpOBKH, YMEHUE dbopmynupoBaTh obpaTHOe u
MPOTUBOIIOJIO)KHOE  YTBEPXKJIEHHE, NPUBOAUTH TPUMEPbl U KOHTPIPUMEDHI,
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HCHOJIB30BAaTh METOJI MaTeMaTUYeCKOM MHIAYKIIMW, IPOBOJMUTH JOKa3aTeJbHbIE
paccy)XIeHusi TIpU pEHICHHWW 3aJad, OIECHUBATh JIOTUYECKYI0 TMPaBHIBHOCTH
paccyXIeHU» OTHOCUTCS KO BCEM YYEOHBIM Kypcam, a (P OPMHUPOBAHHE JOTHYECKUX
YMEHUM pachpenesisieTcs MO BCEM rojlaM OOYYeHHsI Ha YPOBHE CPEIHEro oOIero
o0pa3oBaHUs.

B coorBerctBun ¢ ®I'OC COO MaTemaTHKa SIBISIETCSI 00s13aTEIIbHBIM MPEIMETOM
Ha JIaHHOM YypoBHe oOpa3oBanus. Hacrosieit mnporpaMMoil 1Mo MaTreMaTHKE
MpeaycMaTrpuBaeTcsl M3ydeHue ydeOHoro mnpeaMera «MaremaTuka» B paMKax TpEX
Y4eOHBIX KYpPCOB: «AinreOpa W Hadajga MaTEMaTHYECKOTro aHaimmsay», «l eomerpusn,
«BeposiTHOCTh U cTaThCcTUKay. DOopMUpOBaHHUE JIOTHYESCKUX YMEHHUH OCYIIECTBIISICTCS
Ha TPOTSHKCHUHU BCEX JIET OOYYCHHS Ha YPOBHE CpegHEro ooOmiero oOpa3oBaHMS,
a 2JIEMEHTHI JIOTMKH BKJIIOYAIOTCS B COJCp)KaHWE BCEX Ha3BAHHBIX BBIIIE YYESOHBIX
KYypCOB.

OOmiee KOMMYECTBO YAacOB, HANpPaBJICHHBIX HAa HW3y4EeHHE MAaTEMaTHKH
Ha yriryoJsieHHoM ypoBHE — 544: B 10 kitacce — 272 yaca (8 yacoB B Henento), B 11 kiacce —
272 yaca (8 yacoB B HEJEJIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUSA

JUYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCITUTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIHUH OOYYArOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'0 WJICHA POCCHICKOro OOIIecTBa, MPEICTABICHHE O MaTeMaTHYeCKHX
OCHOBaX (PyHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYP, SIBJICHUH, IPOLIEAYP IPAXKIAHCKOTO
oOmrecTBa (BBIOOPBI, OMPOCHI U APYroe), yMEHUE B3aUMOJICHCTBOBATh C COIUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIIUSMHU U HA3HAUYCHUECM;

2) IAaTPUOTHYECKOr 0 BOCIMTAHMS:

c(pOpMHUPOBAaHHOCTh  POCCUHWCKOM TIpa’kIaHCKOW MJASHTUYHOCTH, YBaXKCHUS
K TPOLUIOMY M HACTOALIEMY POCCHUHMCKOM MAaTeMaTuKH, IEHHOCTHOE OTHOIIEHHUE
K JOCTHXKEHUSIM POCCUMCKUX MATEMaTHUKOB U POCCUUMCKON MaTeMaTU4YECKOW IIKOJIbI,
HWCTIIOJIB30BAHME OTUX JOCTWIKEHHH B JIpyrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Haponaa, c(hOpMHPOBAaHHOCTH
HPAaBCTBEHHOI'0 CO3HAHMS, JTUYECKOTO IIOBEICHUS, CBSI3aHHOTO C IPAKTHYECKUM
MPUMEHEHUEM JOCTVDKECHHUI HAyKH M JeSITEIbHOCTHIO Y4EHOIrO, OCO3HAHUE JIMYHOTO
BKJIaJ1a B IIOCTPOCHHE YCTOHUYUBOIO OyIyIIero;

4) 3¢cTEeTUYeCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUME K MHUPY, BKJIKOYass JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3aJad, pEHICHUH, PaCCYXKIACHUNH, BOCHPHUUMYUBOCTH
K MaTEMaTUYE€CKUM aCIEKTaM pa3IMYHbIX BUJI0B HCKYCCTBA;

5) ¢pu3HUecKOro BOCIIUTAHMS:

c(hOpMHPOBAaHHOCTH YMEHHSI MPHMEHSITH MaTeMaTHYEeCKHE 3HAHUS B HHTEpEcax
30POBOrO W 0Oe30macHOrO oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE IMUTAHHWE, COAITAHCHPOBAHHBIM PEKHUM 3aHITHH W OT/ABIXA,
peryisipHas (pu3nYECKask aKTUBHOCTD), (PU3MYECKOE COBEPIIEHCTBOBAHUE IIPU 3aHSTHIX
CIIOPTHBHO-03I0POBHUTEIILHON JIEITELHOCTHIO;

6) TPYZ1OBOI'0 BOCIIUTAHMSI:

TOTOBHOCTH K TPY/Iy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOUS, WHTEpEC K pa3IudHbIM
cpepam mpodecCHOHATBLHON NESATENBHOCTH, CBS3aHHBIM C MaTeMaTHKOW ©  e€
MPUJIOKECHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyxyiied mnpodeccuu u
pearm30BBIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI, TOTOBHOCTH W CIIOCOOHOCTH
K MaTeMaTHU4ecKoMy oOpa30BaHHUIO U caMOOOpPa30BaHUIO HAa MPOTSHKEHUH BCEHl KU3HU,
TOTOBHOCTHh K aKTHBHOMY YYacTHIO B PEIICHHUU IMMPAKTUYECKHUX 3a7ad MaTeMaTH4YeCKOM
HaIpaBJIICHHOCTH;
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7) IKOJIOTMYEeCKOr0 BOCIIUTAHMS :

c(hOpMHPOBAaHHOCTH DKOJIOTHYECKON KYIbTYPhI, IOHUMAHUE BIMSHHUS COIIHAIBLHO-
SKOHOMMYECKHUX IPOIIECCOB HAa COCTOSTHUE TIPUPOTHOM M COLMAIBHOM CPEIbl, OCO3HAHHE
rI00aTbHOTO  XapakTepa 3KOJOTMYECKHX IPoOJIeM, OpHEHTAalMsl Ha IPUMEHEHHE
MaTeMaTU4YECKUX 3HAaHWH IS pelleHHMs 3a7ad B OOJACTH OKPYKAIoIIEH Cpeisbl,
[JIAHUPOBAHUE TIOCTYITKOB M OIEHKH WX BO3MOYKHBIX ITOCJECACTBHM ISl OKPYKaromei
Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(pOpMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU M OOIIECTBEHHOM MPAKTUKH, TIOHUMaHUE MAaTEeMaTUUE€CKOM HAayKH Kak
c(epnl HeITOBEUECKOM NEATENHHOCTH, ATANOB €€ Pa3BUTUS M 3HAYMMOCTHU JUJIT Pa3BUTHS
LUBUJIN3AlUM, OBJIAJICHUE S3BIKOM MaTeéMaTHUKM W MaTeMaTru4ecKou KyJIbTypou
KaKk CpeACTBOM IIO3HAaHUsI MHpPA, TOTOBHOCTh OCYIIECTBJISITh IIPOCKTHYIO U
HUCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHAUBUAYAJIBbHO U B IPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pesynbraTe M3ydeHHss MaTeMaTUKH Ha YPOBHE CPEIHErO OOIIEro 0Opa3oBaHUS
y obOyuaromierocss OynyTt chopMHUpOBaHBI IMMO3HABATEIbHBIE yHHUBEpPCAIbHBIE ydeOHBbIC
JNEeUCTBUSI, KOMMYHUKATHUBHBIC YHUBEpPCAJIbHBIC YYCOHBIC JCUCTBUSI, PEryJISTHBHBIC
YHUBEpCalIbHbIC Y4eOHbIE TeUCTBUSI, COBMECTHAS JIESITEIbHOCTD.

IlozHaBaTe/IbHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS
ba3oBble Jioruyeckue 1eMCTBUA:

BBISBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIE IIPU3HAKM MaTEMaTHYECKUX
00BEKTOB, MOHATUN, OTHOIICHUN MEXIy IMOHSATUSMHU, (POPMYIUPOBATh OMpPEIAEIICHUS
MOHATHM, YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KJIACCU(PUKAIIMM, OCHOBAHUS
1711 OOOOIIIEHUS ¥ CPaBHEHUSI, KPUTEPUH ITPOBOIUMOI0 aHAIN3A;

BOCHIPUHUMATH, (QOPMYJIHPOBATH U MPEOOPA3OBBIBATh CYKICHUS: YTBEPAUTEILHBIC
U OTpHUIIATENIbHbIC, €EIMHUYHBIC, YACTHbIE U OOIIIHNE, YCIIOBHBIE;

BBISIBIITH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IPOTUBOPEYUS
B (akTax, NaHHBIX, HAONIOACHUAX U YTBEPXKICHUAX, MpeaJiaraTb KpPUTECpUM JIs
BBIBIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYNN;

JIENAaTh BBIBOABI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHUN, YMO3AKJIFOUYEHUN 10 AaHAJIOTUH;

IIPOBOAUTH CaMOCTOSITEJIBHO JOKAa3aTeIbCTBA MAaTEMAaTHYECKHX YTBEPKICHUU
(mpsiMBle M OT NPOTHMBHOIO), BBICTPAUBATh apryMEHTALIMIO, MPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BBIBO/IBI,

BBIOMpATh cOCO0 pelieHuss y4eOHOM 3ajiauu (CpaBHUBATh HECKOJIBLKO BapHAaHTOB
pelieHusi, BbIOUpaTh Hanboyiee MOAXOMAIMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX
KpPUTEPHUEB).
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Bba3oBble ucciienoBareILCKe TeiCTBUA.

HCIIONIb30BaTh BOMPOCHI KaK HCCJIENOBAaTEIbCKUA HMHCTPYMEHT IO3HAHMUS,
bopmynupoBaTh BOIpPOCH], (DUKCUPYIONIHME MPOTUBOpPEUHE, MPOoOIeMy, yCTaHABIUBATH
HMCKOMOE U JTaHHOE, (POPMHUPOBATH THUIIOTE3Y, apI'yMEHTHPOBATH CBOIO MO3HUITUIO, MHEHHE;

MPOBOJAUTE CaMOCTOSITEIbHO CIUIAHHPOBAHHBIM OJKCIIEPUMEHT, HCCICIOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTEeMaTH4YeCKOro OOBEKTa, SIBJICHUsI, Ipollecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEXKy OOBEKTaMH, SIBIICHUSIMU, IIPOIIECCaMU;

CaMOCTOATENIbHO (opmMynupoBaTh OOOOIEHUsST W BBIBOJBI 110 pe3yjbTaTaMm
MPOBEAEHHOTO0 HAOJIO/IEHUsI, UCCIIEIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH IMOJIYYE€HHBIX
pe3yJIbTaTOB, BHIBOJOB U 0O0OOIICHUIA;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHUE IIPOIlECcCa, a TaKKe BbIJIBUTAThH
MPEANOI0KEHHS O €T0 Pa3BUTHUH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBIIATH 1eUIIUTH HHPOPMAIIUH, JAaHHBIX, HEOOXOAUMBIX JJIs1 OTBETAa Ha BOIPOC
U TSI pEIICHUS 3a]1a491;

BBIOMpaTh WHGOPMAIIMIO W3 HMCTOYHUKOB pA3JIMYHBIX THUIOB, aHAIM3UPOBATH,
CHCTEMaTHU3UPOBAaTh M HMHTEPIPETUPOBATh MHGOPMAIHIO PA3IMYHBIX BUIOB U (Popm
MPEICTaBJICHHUS;

CTPYKTYpUpOBaTh HWH(MOpMAIIHIO, TMPEACTaBISATH €€ B pasIu4YHbIX (opMax,
WLTIOCTPUPOBATH TpapuiuecKH;

OIICHMBAaTh HAAEKHOCTHh MHPOPMAIIUH MO CAMOCTOSTEIBHO CHOPMYIHMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHnKaTHBHbIE YHUBEpPCAJbHbIE Yy4eOHbIE 1eCTBUA

BOCHPUHUMATE U (OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBHHM C YCIOBUSIMHU
U LEJIIMH OOLIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHMS I10 XOAy PELISHHS 3aJadyl, KOMMEHTHPOBAThH
MOJIYYEHHBIN pe3yibTarT;

B XoAe OOCYXIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI,
NpoOJIeMBbl, pelIaeMoi 3aJadu, BbICKA3bIBaTh HJEH, HALICJICHHBIC HAa IIOUCK PELICHMUS,
COIIOCTABJIATE CBOM CYXIEHHUS C CYXICHMSIMU JPYrMX YYaCTHMKOB JHajora,
oOHapy>KMBaTh pa3jInuKve U CXOJCTBO MO3UIMH, B KOPpEKTHOH (hopMe GopmynrpoBaTh
pasHoOrjacHs, CBOM BO3PAKEHMUS;

NPE/ICTABIIATh PE3YIbTAThl PEIISHUs 3aJaud, SKCIEPUMEHTA, MCCIEI0BaHus,
MPOEKTa, CaMOCTOATEIBHO BbIOMpaTh (opMarT BBICTYIUIEHUS C Y4YETOM 3aday
NPEe3EeHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHble YHUBepCaJbHbIE YUeOHbIE 1eHCTBUS
Camoopranu3anusi:

COCTAaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3aJ]aud, BRLIOUPATh CIIOCO0 PEIISHUS C YIETOM
WMCIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBaTh U
KOPPEKTHUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(MOPMAIIHH.
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CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMH ITO3HABATEIHHOU PEIIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEeWCTBUM H MBICIUTEIBHBIX IIPOIECCOB, HX pPeE3yJbTaTOB, BIAJIETh crocodbamu
CaMONIPOBEPKH, CAMOKOHTPOJSI TpoIlecca M pe3yibTaTa pPEIIeHUus MaTeMaTHYeCKOMN
3a7a4u;

MPEABUACTh TPYIAHOCTH, KOTOpPhIE MOTYT BO3HHUKHYTH IIpH pEIICHWH 3aladyu,
BHOCHUTH KOPPEKTHBBI B JCSITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATEILCTB, NaHHBIX,
HalICHHBIX OIMIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHE pE3ynbTara MHEIW W YCIOBUAM, OOBICHATH NPUIUHBI
JIOCTH>KESHUS WITA HETOCTHIKEHUSI pe3yIbTaTOB ASATEILHOCTH, HAXOAWUTh OIINOKY, 1aBaTh
OIICHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHas AeATECJIbHOCTD.

IMOHUMAaTh U MCITOJIb30BaTh IMIPEUMYIIIECTBa KOMaH/IHON U WHANBUAYaTLHOU pabOThI
MpU PpelieHUH YYEeOHBIX 3ajad, NPUHUMATh IEIb COBMECTHOW JIESITEIIbHOCTH,
IUTAHUPOBAaTh OpPraHU3alMI0 COBMECTHOW paboThl, pacnpenensiTb BHALI padoT,
JIOrOBapUBaThCsl, OOCYXKJaTh IIPOLECC U pe3yabTar padoThl, 00001aTh MHEHMS
HECKOJILKHUX JIIOICH;

y4acTBOBaThb B TIpYNNoOBBIX (opmax padoTsl (0OCyxkIeHUsi, OOMEH MHEHUH,
«MO3TOBBIC IITYPMbD» U UHBIE), BBITIOIHITH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOU
JIEUCTBUS C NPYTMMU YICHAMH KOMaHJIbI, OIICHUBATh KAa4eCTBO CBOETO BKJIa/a B OOIIHiA
MPOJYKT I10 KPUTEPUSIM, CPOPMYITMPOBAHHBIM YHYAaCTHUKAMU B3aUMOJECUCTBUS.

IIpeameTHble pe3yabTaTbl OCBOCHUS (eaepasbHOM pabdoueil mnporpaMmsbl
M0 MaTeMaTHKE MPEACTABJICHBI MO rojgaM OOYy4YeHHUsS B paMKaX OTAEIBHBIX YYSOHBIX
KYpPCOB B COOTBETCTBYIOIIMX pa3jiegax HaCTOsIIEH MporpaMMBbl.
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DOEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

IMMOACHUTEJIBHAS 3AIIMCKA

Y4eOHblii Kypc «Anrebpa u Hadaia MaTeMaTUYECKOTO aHAJIN3ay» SIBISICTCS OJTHUM
13 HanbOoJiee 3HAYMMBIX B IpOrpaMMe CpeIHEro oluiero obpa3oBaHHs, MOCKOJIBKY,
C OOHOW CTOPOHBI, OH OOECHEeUYHBACT MHCTPYMEHTAIBHYIO 0a3y sl M3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (GOPMHUPYET JIOTHYECKOE H
a0CTpaKTHOE MBIIUICHHE OOYYaIOIIUXCSI Ha YPOBHE, HEOOXOJAMMOM JJIsi OCBOCHHS
WHDOPMATUKH, OOIIECTBO3HAHUS, WCTOPHUU, CJIOBECHOCTH W JPYTUX JAUCIUTLUIAH.
B pamkax nmanHoro y4deOHOro Kypca oOOydYarolIMecs OBJIAQJCBalOT YHUBEPCAIbHBIM
SI3BIKOM ~ COBPEMEHHOM  HayKu, KoTopas (OpMynupyeT CBOM  JIOCTHIKCHUS
B MaremMaTruiyeckou ¢popme.

Y4eOHblil Kypc anreOpbl 1 Hadal MaTEeMaTHYECKOI0 aHajIu3a 3aKjiaJbIBaeT OCHOBY
IS YCIICIITHOTO OBJIAJICHUSI 3aKOHAMHM (U3UKH, XHUMHUH, OWOJOTHUU, ITOHUMAaHUs
OCHOBHBIX TEHJICHUMH pPa3BUTHS SKOHOMHKH U OOIIECTBEHHOW JXW3HH, IO3BOJISIET
OpPUEHTHUPOBATHCSI B COBPEMEHHBIX IHM(GPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO MCIIOJb30BAaTh HX IS JalbHEWnero oOpa3oBaHMS M B IIOBCEJHEBHOM
)KM3HU. B TO ke  BpeMsi  OBIaJACHHE  aOCTpPakTHBIMH W JIOTHYECKH
CTPOIMMHU KOHCTPYKLMSIMHU aireopbl U MaTeMaTH4YECKOI'0 aHaJIM3a Pa3BUBAET YMEHHUE
HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTbH, JOKAa3bIBATh YTBEPKJICHUS
C TIOMOIIBIO HHAYKIIMH W PpacCyXJaTh ACAYKTUBHO, HCIIOJH30BaTh OOOOIIEHWE W
KOHKpETH3allMlo, a0CTparupoBaHue W  a”HAJOTuio, (GOpMHUpPYET  KpeaTHUBHOE
Y KPUTHUYECKOE MBIIIJICHHE.

B xone uzyuenus yueOHOro Kypca «Anreopa u Hayaja MaTeMaTH4YECKOIo aHaJIN3a»
00 ydJaromnyecs Noay4aroT HOBBIHM OIBIT PEIICHUS MPUKIAAHBIX 3a7a4, CAMOCTOSITEIbHOT'O
IIOCTPOEHUSI MATEMAaTHUYECKUX MOJEJIed pealbHbIX CHUTyalUd, WHTEpIpETaluu
MOJIYYEHHBIX PEIICHUN, 3HAKOMSTCS C MPUMEPaMU MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM
B TIPUPOJIC, HAYKE M UCKYCCTBE, C BBIIAIONIUMUCS MaTEeMaTHYECKUMHU OTKPBITHSIMHU U UX
aBTOpaMH.

Y4eOHbIi Kypc 001aaeT 3HaYUTEILHBIM BOCITUTATEILHBIM OTESHITUAIOM, KOTOPBIH
peasm3yeTrcss Kak 4epe3 Y4yeOHbI MaTepualsl, CIocOOCTBYIOIIHUN (POPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaK U Yepe3 cueuuuKy yaeOHO 1esITeNbHOCTH, TpeOyromei
MPOJAOJDKUTEILHOM KOHLEHTpPAllM BHUMAaHMS, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH M
OTBETCTBEHHOCTH 3a MOJIYyYEHHBIN PE3yJIbTaT.

B ocHoBe Mmeromuky oOydeHHs anredpe M HadallaM MaTeMaTHYecKOro aHalu3a
JIEKUT JESITEIbHOCTHBIN NPUHIMIT OOYYEHMUS.

B crpykrype ydeOHOro kypca «Anrebpa M Hayajga MaTeMaTHUECKOI'O aHaM3a»
BBIJICJIEHBI CIIEAYIOIINE COJIepKaTeIbHO-METOANYECKUE JUHUN: «Hucia U BBIYUCICHUSD,
«DPyHKIMM U TpaduKn», «YpaBHEHHS M HEpaBeHCTBa», «Haudama maremaTudeckoro
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aHanmmza», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COJIEpKATEIHHO-METOIMYECKHUE
JIMHUHA U3YYaroTCsl Ha MPOTSHKCHUU NIBYX JIET OOyYE€HHUs Ha ypOBHE CpPEIHEro oOIero
o0pa3oBaHMs, €CTECTBEHHO JOMOJHSS APYT Ipyra M IMOCTEIEHHO HACHIIAsCh HOBBIMU
TeMaMu | pazfeiaMu. J[aHHBI y9eOHBIM KypC SIBISIETCS MHTETPATHUBHBIM, ITOCKOJIBKY
00BeIUHSECT B cebe coaepkaHNe HECKOJIbKUX MAaTeMaTHYSeCKUX JUCHHIUIAH, TAKUX KaK
anrebpa, TPUTOHOMETPHSL, MATEMaTHYECKUI aHAIN3, TEOPUsI MHOXKECTB, MaTeMaTHYeCKast
joruka u apyrue. Ilo Mepe Toro kak obydaromiuecs: OBjaJeBaloT BcE Ooliee IIMPOKUM
MaTeMaTH4YeCKUM  afmapaToM, Yy HHX  TOCIeNoBaTelbHO  GopMuUpyeTcs U
COBEPIICHCTBYETCS yYMEHHE CTPOUTh MATEMAaTHYECKYI0O MOJEIb pEaJbHON CHUTyalluH,
MPUMEHSTh 3HAHMS, TOJNYYSCHHBIE TPU HM3YyUYCHUH YYEOHOro Kypca, sl PEIIeHUs
CaMOCTOSITEIbHO  C(OpMYIMPOBAaHHOM  MaTEMaTUYECKOW  3aJadd, a  3aTeM
WHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpbHO-MeTOAUYECKast JUHHUS «Yucia W BBIYUCICHHS» 3aBEpIIacT
(opMupoBaHUE€ HABBIKOB HCIIOJB30BAHUS JACUCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HayaTo Ha YpOBHE OCHOBHOro oOmiero oOpasoBaHus. Ha ypoBHe cpemnero oOiero
oOpa3zoBaHHus 0c000€ BHUMaHUE ynaensieTcs (GOPMHUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX
BBIYMCIICHUH, BKIIFOYAIOMINX B Ce0sl MCMOJIb30BAaHUE PA3IWYHBIX (OpPM 3aIlMCH YHCIIA,
YMEHHE JejaTh IPUKHUJKY, BBINOIHATH NPUOMKEHHBIE BBIYUCICHUS, OLICHUBATH
YUCJIOBBIE BBIPAKEHUs, padOTaTh C MaTeMaTHYeCKUMU KOHCTAaHTaMH. 3HAKOMBIC
00y4JaronIMMcsi MHOXKECTBa HATYpaIbHBIX, IEIbIX, PALMOHAIBHBIX U JIEHCTBUTEIHHBIX
YHCEN JIOTOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEI. B KaXkA0M M3 3TUX MHOXKECTB
paccMaTpUBaIOTCsl CBOMCTBEHHBIE €My cHelu(pUUEeCKHe 3aJadyd U OIEpalHu: JIeJICHUE
HAIIEJIO, ONEPHUPOBAHME OCTATKAMHU HAa MHOXKECTBE IIEJIBIX YHCEJ, OCOOBIE CBOWMCTBA
pallMOHAIBHBIX W HWPPAIMOHAIBHBIX YHCE, apu(PMETHUECKHE OIepalii, a TaKKe
W3BJICYCHHE KOPHS HATypajdbHOW CTENIEHHM Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
brnarogaps mocienoBaTeNnbHOMY PpACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMU WX IIPUMEHEHUS ISl PCEIICHUS pPa3IMYHbIX 3a/1ad
dbopMmupyercss TpencTaBICHHE O EIUHCTBE MAaTeMaTHKM KaK HAayKd W €€ poiu
B IIOCTPOSGHHUHM MOJENEl peaJbHOTO MHpaA, MIUPOKO HCHOJB3YIOTCS 0000IIeHne U
KOHKPETH3AIIH.

Jluaust «Y paBHEHHS 1 HEPABEHCTBa» peaju3yeTcs Ha MPOTSHKEHUH BCETO 00 yISHHUS
Ha ypOBHE CpeJHero oomero oopa3oBaHus, MOCKOIBKY B KaxkaoM paszaene [Iporpammer
MPEelyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3anad. B pe3ynbpTare obydarommecs
OBJIQ/ICBAIOT PA3JIMYHBIMU METOAAMH pPEIICHHS PalHOHAIBHBIX, HPpallOHAIBHBIX,
MMOKAa3aTeNbHBIX, JOTAPU(PMHUIECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUM, HEPABEHCTB U
CHCTEM, a TakKe 3ajad, CcojAcpKalluxX TmapaMmerpbl. [lomydeHHBIE yMEHUS HIHPOKO
HUCTIOJIB3YIOTCSA MPHU HCCIEA0BaHUU (PYHKLIHMH C MOMOIIBIO NTPOWU3BOIHOM, NIPU PEUICHUN
MPUKJIAHBIX 33/7a4 U 33/7a4 Ha HaXOXKJICHUE HaWOOJIBINTMX W HAaUMEHBIINX 3HAYCHUI
dbynkuuu. JlaHHas comepskaTelbHasi JIMHUSL BKJIIOYAeT B ceOsi Takxke (GOpMUpPOBAHUE
YMEHUM BBITOJNHATH pacd€Tbl 10 ¢dopmynaM, mnpeoOpa3oBaHUs PAMOHAIHHBIX,
UPPAIIMOHAIBHBIX HM TPUTOHOMETPHUYECKHX BBIPAKCHUM, a TakKe BBIPOKCHHH,
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coAepXKallluX CTeNeHu U Jorapudmsel. brarogapss u3ydeHUIO0 alreOpandeckoro
MaTepruaiia MPOUCXOAUT AajbHEHIIee PAa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO
MBIIIJICHUS] 00y4Jaronuxcs, POpMHUPYIOTCSI HABBIKU JIEAYKTUBHBIX PACCYXKJICHUH, paOOThI
C CUMBOJIbHBIMHU (popMaMu, TIPECTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BU]IE
paBeHCTB U HepaBeHCTB. AjreOpa mnpemiaraer >(P@PEeKTUBHbIE HHCTPYMEHTHI
JUIsL pELIEHUs NIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HaIVISITHO IEMOHCTPUPYET
CBOM BO3MOJKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHO-MeToAU4YecKass  JIMHUS  «DyHKIMH W rpadUuKu»  TECHO
MEepenyieTaeTCs ¢ APYTUMHU JUHUSIMU y4eOHOTO Kypca, MMOCKOJIBbKY B KaKOM-TO CMBICIIE
3a1a€T  IIOCJIENOBATEIbHOCTh  HM3Yy4YEHHUs]  marepuasia.  M3yuyeHne  CTENneHHOM,
MMOKAa3aTeIbHON, JOTapu(PMUIECKOl U TPUTOHOMETPUUECKUX (DYHKIIUHA, UX CBOHCTB U
rpaguKoB, HCIHOJb30BaHUE (QYHKUMN s pemieHusl 3aJad U3 APYyruX y4eOHBIX
MPEAMETOB U peajbHOM KU3HU TECHO CBA3aHO KaK ¢ MaTEMATUYECKUM aHaJINU30M, TaK U
C peumieHHeM ypaBHEHHMU W HepaBeHCTB. [Ipu 3Tom OoJbIIOe BHUMAHUE YACHSETCS
(opMUPOBaHUIO YMEHHUSI BbIpa)kaTb (OpMYyJIaMH 3aBHCUMOCTH MEXIY PpPa3IMYHbBIMU
BEJIMYMHAMH, HCCIIEIOBATh MOJYyYCHHBIE (DYHKIIMU, CTPOUTh UX Tpaduku. Marepuan
ATOM coJiepKaTeSIbHOW JIMHUU HAIlEJIeH Ha Pa3BUTHE YMEHUIN U HaBBIKOB, MTO3BOJISIOIINX
BBIpa)KaTh 3aBUCHMOCTH MEXJIYy BEJIMYMHAMU B Pa3IMYHOU (opme: aHAIMTHYECKOM,
rpadguueckor U cioBecHOM. Ero nzyueHnune cnocooCTByeT pa3BUTHIO aJITOPUTMHUUYECKOTO
MBIIIJICHUSI, CHOCOOHOCTH K OOOOIICHWIO W KOHKPETHU3allMH, HCIOJIH30BAHUIO
AQHAJIOTUH.

CopnepxarenbHasds JuHUA «Hadana MareMaTH4eckoro aHajau3a» II03BOJISIET
CYLLECTBEHHO pPACHIUPUTh KPYr KaKk MaTeMaTHYECKHUX, TaK W MNPUKIAIHBIX 3a/aad,
JIOCTYITHBIX 00YYarolIMMCsi, TaK KaK Yy HUX TMOSBIISIETCA BO3MOXHOCTh CTPOUTH TpaUuKHU
CJIOXKHBIX (PYHKIHH, ONPENeNsiTh UX HAaUOOJIbIINE U HAUMEHBIIINE 3HaUY€HUsI, BBIYUCISATH
wiomaau Guryp u oObEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHUs IpolieccoB. [laHHas
coJiep)KaTeabHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH IIOCTPOECHUSI MAaTEMATUYECKUX
MOJENIE  pealbHbIX CUTyallMd, IIO3BOJISIET HAaXOAWUTh HAaWIydllee pelIeHUe
B MPUKIAIHBIX, B TOM YHCIE COLUHAJIbHO-DKOHOMHYECKHX, 3ajadax. 3HAKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOTO aHalin3a CIIOCOOCTBYET pPa3BUTHIO a0CTPaKTHOTO,
(bopMaNbHO-JIOTMYECKOTO M KPEaTUBHOTO MBINUJICHUS, (OPMUPOBAHUIO YMEHHUU
pacro3HaBaTh MOpPOSIBJICHUS 3aKOHOB MaTeéMaTHMKUM B HayKe, TEXHUKE WU MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOIIUXCS PE3yJibTaTaxX, MOJYYEHHBIX B XOJE Pa3BUTHUS
MaTeMaTHKH KaK HayKH, U 00 UX aBTOpax.

ConeprkaTenbHO-MeToanYecKass TUHUST «MHOKECTBa U JIOTHKa» BKIIOYACT B CeOs
AJIEMEHTHI TEOPUH MHOXKECTB M MAaTEMaTHUYECKON JTOTUKHU. TeopeTUKO-MHOKECTBEHHbBIE
MPEACTABJICHUS IIPOHU3BIBAIOT BECh KYypC IIKOJIBHONM MAaTE€MaTUKU W IIpeajiararoT
HauOoJiee YHUBEpPCAJIbHBIA S3bIK, OOBEIMHSIONIMNA BCE pa3ieibl MaTeMaTHUKU U €€
MPUII0KEHNM, OHU CBSI3BIBAIOT Pa3HbIE MATEMAaTUUECKUE TUCIIUIUIMHBI U UX IIPUI0KEHUS
B eauHoe uenoe. lloaTomy BaXHO AaTh BO3MOXKHOCTh OOydYaromemycs HOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN $SI3bIK COBPEMEHHOMW MaTeMaTUKH M HCIIOJIb30BaTh €ro
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JUUTSL BBIPQXKEHUSI CBOMX MBICIIe. JIpyruM BaKHBIM MPU3HAKOM MaTEMAaTHKH KaK HayKH
CIIeMyeT TIpU3HATh CBOWCTBEHHYKO €W CTPOTrOoCTh OOOCHOBAaHHN W CJIEIOBAaHUC
OIpeneaEHHBIM TIpaBWJIaM TIOCTPOSHHS JIOKa3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTAMH
MaTeMaTHUYEeCKON JIOTMKHA  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTHYECKOTO  MBIIUICHUS
00ydJaronInuxcsi, MO3BOJISIET UM CTPOUTH CBOWM PACCYKJICHUS HAa OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKA KPUTUYECKOTO MBIIILICHHUSI.

B yueOHOM Kypce «AnreOpa U Hadaja MaTeMaTHYEeCKOrO aHaIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTH4YE€CKOr0 MOJICIMPOBaHUs, KOTOPhIE TNPHU3BAHBI CIIOCOOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB IMOCTPOCHUSI MOJCICH PEalbHBIX CUTYAIldi, WCCICIOBAHMUS
OTHUX MOJIEJIE C TIOMOINIBI0 ammapara aiareOpbl W MaTreMaTUYeCcKOro aHaau3a,
WHTEPIIPETAIlNN TIOJIYYCHHBIX pPE3yIbTAaTOB. TakwWe 3aJaHusl BIUICTCHBI B KaXKIbIH
W3 pa3lesioB IPOrpaMMbl, MOCKOJBKY BECh Marepuajl y4eOHOro Kypca IIMPOKO
WCIIONIb3yEeTCsl  JJIsi  PEIIeHWs MPUKIAAHbIX 3agad. [lpum  pemieHun  peaibHBIX
MPAKTHYECKUX 3a7a4d oOydJarommecs: pa3BUBAIOT HAOIIOaTEIbHOCTh, YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, MCIOJB30BaTh aAHAJIOTHIO, 0000mIaTh ©
KOHKPETU3UPOBaTh MpodiiemMy. JlesTenbHOCTh MO0 (POPMHUPOBAHHUIO HABBIKOB PEIICHUS
MPUKJIATHBIX 3aJa4d OPraHU3yeTCs B MPOIECCe M3YyUEHUsS BCEX TEM Yy4eOHOro Kypca
«Anrebpa u Hayajia MaTEMaTHYE€CKOTO aHATH3a.

Ha wm3ydenne ydeOHOro Kypca «Anredpa W Hadajla MaTeMaTHYSCKOTO aHaIU3a»
orBoauTcsa 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B Hememo), B 11 kiracce —
136 gyacoB (4 yaca B HEJICTIO).

COAEP XAHUE OBYUYEHUSA
10 KJIACC

Yucsa 1 BBIYUCIEHUA

Panmonanpabie umcia. OOBIKHOBEHHBIE U JSCATUYHBIE JIpOOM, IIPOLIEHTHI,
OeckoHeuHble nepuoandeckue Apoodu. [Ipumenerne ApoOeit U MPOLEHTOB ST PEIICHUS
MPUKJIAIHBIX 3a/1a4 U3 PAa3JIMUHBIX OTpacie 3HaHUW U peaiIbHOM KU3HU.

JleficTBUTENbHBIE  4YHMCIA. PanMOHalbHBIE W UPPALUOHAIBHBIE  YHMCIA.
Apudmernyeckue onepanmnu ¢ JeUCTBUTEILHBIMU YUCIaMU. MOJ1yJib IEHCTBUTEIHLHOTO
yucia u ero cBorcTra. [IpubimkEHHBIEC BRIYUCIICHUS, IPAaBUJIa OKPYTJIICHU S, MPUKUIKA U
OIIEHKa pe3yJibTaTa BEIYUCIICHUM.

CreneHs ¢ neianIM mokasareneM. bunom Herorona. Mcnonb3oBaHue moaxoasaineit
¢bopMBI 3ammMcH  JEUCTBUTENBHBIX YHCEN ISl PEHISHHs MPAKTHYEeCKUX 3adad |
MpEeACTaBICHUS JaHHBIX.

Apudmernyecknii KOpeHb HATypaJIbHOUM CTETICHH U €TO CBOMCTBA.

CreneHb €  palMOHAJbHBIM  TIOKa3aTejieM W e€  CBOWCTBA, CTEIECHb
C ICHCTBUTEIIBHBIM OKA3aTEJIEM.

Jlorapupm uwmcna. CsoiictBa Jorapudma. JlecaTudHblE U HaATypaJbHBIC
JIorapuMBbI.

14

CtpaHnua 14 13 81



®denepanpHas padbouas mporpamma | Matematuka. 10—11 kiraccsr (yriayOIEHHBINH ypOBEHB)

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCJIIOBOIO aprymeHra. ApKCHHYC,
ApKKOCHUHYC M aPKTAHI'€HC YMCIIOBOTO apryMEHTa.

YpaBHEHUS U HEPABECHCTBA.

ToxnecTBa U TOXKJIECTBEHHBIE MPe0oOpa3oBaHUs. Y paBHEHHUE, KOPEHb yPaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHHUSI M  ypaBHEHUsA-ciencTBUss. HepaBeHcTBO, pemieHue
HEPABEHCTBA.

OCHOBHBIE METOABI PELICHUs LEIbIX U JAPOOHO-pAllMOHAJIbHBIX YpPaBHEHUH U
HEpaBEeHCTB. MHOIrO4JIEHbI OT OJIHOUM NepeMeHHOM. /eneHre MHOroujaeHa Ha MHOTO4JIEH
¢ ocrarkoMm. Teopema be3y. Muorounensl ¢ uemsiMu ko3 duumenramu. Teopema
Buera.

[IpeoOpa3zoBaHusT YUCIOBBIX BRIPAKCHUN, COACPIKAIINX CTESIICHN U KOPHU.

Hppaunonanbueie ypaBHeHUs. OCHOBHBIE METOJbl PELICHUS HpPpalMOHAIbHBIX
YpPaBHEHUM.

Iloka3zarensHble ypaBHEHUs. (OCHOBHBIE METOJbl PELICHUS IMOKAa3aTeJIbHbBIX
YpaBHEHUH.

[IpeoOpa3zoBaHue BeIpaKEHUH, COIEPIKAIINX JIOTAPUDMBL.

Jlorapudmuyeckue ypaBHeHHsI. OCHOBHBIE METOABI PEHICHUS JIOTApUDMUUECKUX
YpaBHEHUMU.

OcHOBHBIE TPUTOHOMETPUYECKUE hopMyIbL. IIpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUIN. PenieHrne TpuroHoMeTpu4EeCKUX ypaBHEHHUIA.

Pemenue cucrem nuHENHBIX ypaBHEHNM. MaTpuia CHCTEMBI JIMHEMHBIX YPABHEHHM.
Omnpenenurens MaTpUibl 2X2, €ero reOMETPUUECKUN CMBICII U CBOMCTBA, BBIUMCIICHUE
€ro 3HA4YEHWsA, NPUMEHEHHUE OINPEACIUTENs] i1 PELICHUS CHUCTEMbl JIMHEWHBIX
ypaBHEeHUM. Pemmenrne npukinaaHpIxX 3a7a4 ¢ MOMOIIbIO CUCTEMBI JIMHEUHBIX YPAaBHEHUH.
HccnenoBanue noCcTpOEHHOM MOAENN C TOMOIUBIO MAaTPHULL U ONIPEICIIUTEIICH.

[loctpoenne MaremMaTU4ecKuX MOJIENEN peajlbHOM CUTyallUd C [OMOIIBIO
YpaBHEHUW W HEpaBEHCTB. lIpuMeHEeHue ypaBHEHHUH M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3aJad U 3a7lad U3 Pa3IMuHbIX 00JIaCTel HAYKH U PEaIbHOM KU3HU.

DOyHkuuu U rpapukn

DyHKIHSA, cnocoObl 3amaHus (QyHKOMU. B3aumHO oOpaTtHBIe (QYHKIHH.
Komnozumus ¢pyukuuit. ['paduk pyHkumu. DaemeHTapHbie mpeoOpa3oBaHus rpadpuKkoB
byHKIHIA.

OOusacTp ompeneneHuss M MHOXKECTBO 3HadueHuil ¢yHkuuu. Hynmu ¢dyHkmuu.
[IpomexyTkn 3HaKomoctositHCTBa. YErHbie m HeuérHble ¢GyHKuuu. [leprnommueckue
¢dynkuu. [IpoMexyTKu MOHOTOHHOCTH PYHKIMH. MakCUMyMbl U MUHUMYMBbI (DYHKIIUH.
HaunbGonpmiee 1 HanMeHblllee 3Ha4eHUST (PYHKIIUH HA TPOMEKYTKE.

JlmHeiiHass, KBaJpaTWdHass W JAPOOHO-IMHEHHAss (YHKIUHA. DJIEMEHTApHOE
HCCIIEIOBAHUE U TTIOCTPOEHUE UX I'PpadUKOB.

CrenenHast (GyHKIMS C HATypaJbHBIM M IEIBIM TIoKazareneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa U TrpaduK KOpHS N-OM CTENEHM KakK (PyHKIMU OOpaTHOM CTeneHu
C HaTypaJbHBIM ITOKA3aTEJIEM.
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ITokazarensHass M Jorapupmuueckas (QYHKLIMH, HUX CBOWCTBA U rpadUKH.
Hcnonp3oBanue rpadukoB QyHKIINHA 1151 PEIICHUS YPaBHEHHIA.

Tpuronomerpudeckas OKpy>KHOCTb, OIPEIEJICHUE TPUTOHOMETPHUUECKUX (DYHKITUHA
YHUCJIOBOT'O apryMEHTAa.

DyHKIIMOHATBFHBIE 3aBUCUMOCTH B PEABHBIX TIpoIlleccax W sBieHHSIX. | paduku
peajbHbIX 3aBUCUMOCTEN.

Havayia MaTeMaTH4eCKOI0 aHAJIN3A

ITociemoBaTreabHOCTH, CHOOCOOBI  3aJaHMs  [OOCJIEeIOBaredabHOCTEH. Meron
MaTeMaTU4eCKO HWHIAYKIUH. MOHOTOHHBIE M OIPaHUYEHHBIE IIOCJIEI0BATEIBHOCTH.
Hctopuss BO3HMKHOBEHHS MAaTE€MaTHUYECKOTO aHalu3a KakK aHaln3a OECKOHEYHO
MaJbIX.

Apudmernueckass U reomerpuyueckas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckass Tmporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TIe€OMETPUIECKOMN
nporpeccur. JIMHEWHBI W 3KCIIOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX
nporeHToB. Mcronbs30BaHNE NPOrpecCun Ul PELIEHUs] PeallbHbIX 3a7ad IPUKIaJHOTO
XapakTepa.

HenpepriBable ¢pyHKIIMU U UX cBOMCTBA. Touku pa3peiBa. ACUMITOTHI I'padUKOB
¢byakmuii. CsoiicTBa (YHKIHMII HENPEpPHIBHBIX Ha OTpe3Ke. MeToa HWHTEepBaoOB
JUJIs pelleHNs] HepaBeHCTB. [IpruMeHeHne cBOMCTB HENMPEPHIBHBIX (YHKIUN 111 peLIeHUs
3a1ad4.

IlepBass m BTOpass mpousBoJHbIE (yHKUUH. OnpenereHue, reoMeTpUdYecKuil u
(buznyecKuii CMBICI IPOU3BOAHOMN. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIHUH.

[Ipon3Boanbie 3neMeHTapHBIX (QyHKUuA. [IpomsBomHass CyMMBbl, NMPOU3BEIACHUS,
YaCTHOT'O M KOMITO3UIUU (YHKIIHHA.

MHoxkecTBa U JIOTUKA
MHoOXecTBO, onepanuy HaJl MHOXKECTBaMU M UX CBOWCTBA. Jlmarpammsel Diyiepa—
Benna. IIpumeHeHne TEOPETUKO-MHOXKXECTBEHHOI'O armapara Jjs ONHUCAHUS peajlbHbIX
MPOLIECCOB U SABJICHUH, MPU PELICHUH 3a]1a4 U3 APYTruX y4eOHBIX IPEIMETOB.
Omnpenenenne, TeopeMa, CBOHWCTBO MAaTeMaTHYECKOTO OOBEKTa, CJEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KJIACC

Yuciaa 1 BBIYMCICHUS

Hatypanenbie u uensie ynucna. [IlpuMeHenrne npru3HakoB JEIMMOCTH LIEIbIX YHCE,
HauOonpIui obumii nemurens (nanee — HOJl) m HaumenbIee odliiee kpatHoe (f1anee —
HOK), ocrarkoB mo moaymnto, aiaroputMa EBkiaupa s penieHust 3ajaad B LENbIX
YUCTIaxX.

Kommnnekcubie uncma. AnreOpandeckas M TPUTOHOMETpUYECKass (POpPMBI 3amucH
KOMIUIEKCHOTO 4YHucia. Apu]MeTudeckue OoInepauud C KOMIUIEKCHBIMHU YHCIIAMU.
N300pakeHre KOMIUIEKCHBIX YHCENI Ha KOOpAWHATHOW mockoctu. dopmyna Myagpa.
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KopHu n-oif creneHn U3 KOMIUIEKCHOro uywucia. [IpuMeHeHne KOMIUIEKCHBIX 4YHuCeNn
JJIs pelieHus: PU3NUEeCKUX U F€OMETPUUECKUX 3a/1a4.

YpaBHeHus1 M HEpaBEHCTBA

Cucrtema U COBOKYIMHOCTb YPaBHEHHH M HEpaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U
CHUCTEMBI-CEICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160p KOpHEU TPUTOHOMETPUUYECKUX YpaBHEHUM C IIOMOIIBIO
TPUTIOHOMETPUUYECKON OKPYKHOCTHU. Pelenne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUS TOKA3aTEIbHBIX U JIOTApU(PMHUYECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELIEHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELIEHUS CUCTEM UM COBOKYNHOCTEH pallMOHAJIbHBIX,
HMppaLlMOHAJIBHBIX, TOKA3aTEIbHbBIX U JIOTapU(PMUUECKUX YPAaBHEHUH.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpumMeHeHue ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHU4YE€CKHUX
3a7a4 M 337lad U3 PA3IMUHBIX OOJlacTell HAyKU M peaJlbHOW >KU3HU, UHTEpIIpeTalus
MMOJYYE€HHBIX PE3YyIbTATOB.

DOyHkuuu U rpapukn

I'papuk xommozmumm Qyaknmii. ['eomerpuueckne o0Opa3pl ypaBHEHHH W
HEPaBEHCTB Ha KOOPAWHATHOM TJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U IpadUKH.

I'padpmueckne meTonpl pemieHrsi ypaBHEHU U HepaBeHCTB. | padudeckrue METOabI
pelIeHus 3a1a4 ¢ napaMeTpaMHu.

HUcnonb3oBanue rpadukoB GYHKIOUN JJ  HCCIEIOBAaHUS  MPOIECCOB U
3aBUCHMOCTEHM, KOTOpbI€ BO3HMKAIOT IIpU pEIIeHUH 3ajad U3 JAPYrux Y4eOHBIX
MPEIMETOB U PEaTbHOU KHU3HH.

Havajga MmaTeMaTH4eCcKOro aHaInu3a

[IpuMenenne TPOWM3BOMHONM K HMCCIEAOBAHWIO (PYHKIIUI HAa MOHOTOHHOCTH H
sKcTpeMyMbl. Haxosk/ieHne HaumOOoJbIIero M HaMMEHBIIErOo 3HAaY€HHWM HemnpepbhIBHOU
(yHKUIMK Ha OTpE3Ke.

IIpuMeHeHne MporU3BOAHOM A1l HAXOXKACHUS HAWTYYIIErO PEUIEHUs B MPUKIIAIHBIX
3a7a4ax, JJIs ONPEIeICHHSI CKOPOCTH U YCKOPEHHS TIpoliecca, 3aaHHOr0 (OPMYJION WITH
rpaguKom.

IlepBooGpa3Hasi, OCHOBHOE  CBOMCTBO  mepBooOpasHbIX. IlepBooOpa3Hbie
srieMeHTapHbIX QyHKIui. [IpaBuna Hax0XXASHUS IEPBOOOPA3HBIX.

HNuterpan. I'eomerpuueckuii CMbICI HHTErpajia. BbluncieHne oOnpeaeaéHHOro
uHTerpana mo ¢popmyne Herorona—JlelibHua.

[Ipumenenne wHTETpaia Ajisi HAaXOXKACHUS TUIOMIAAeH TTOCKUX GuUryp u o0bEMOB
FeOMETPUYECKUX TEJl.

[Ipumepsr  pemieHuit  nuddepeHIMaIBHBIX  YpaBHEHHH. MaremaTrudeckoe
MOJICTMPOBAHNE PeaTbHBIX MPOIECCOB C MOMOIIBIO AU(PdhepeHIHATFHBIX YPaBHECHUN.
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INPEAMETHBIE PE3YJIBTATBI

K koHity o6ydyenus B 10 kiiacce o0y4daronyiics MojyuuT CIeAYIOINE TPeIMETHbIE
pe3yJIbTaThI MO OTACIBHBIM TeMaM (enepanbHol paboyeit mporpaMmMbl yaeOHOTO Kypca
«Anrebpa u Hauajia MAaTEMaTHYECKOT0 aHAJIN3a»:

Yucaa v BBIYUCJICHUS:

CBOOOJIHO ONEPUPOBATh IOHITHUSIMM: pPalMOHAJIBHOE YHUCIO, OECKOHEYHas
nepuoanYecKasi Ipook, MPOIEHTHI, HPPALMOHATIEHOE YHCIIO, MHOXKECTBA PallMOHAIIbHBIX
U JEUCTBUTEIBHBIX YHUCEI, MOJYJIb JEUCTBUTEILHOIO YHUCIIA;

MPUMEHSTh APOOU U MPOLEHTHI ISl PEIISHHS MPUKJIIAIHBIX 3a7a4d U3 Pa3IUdHBIX
OTpacJiell 3HaHUM U pPEaTbHOU KU3HU;

NIPUMEHSATh TNPUOIMIKEHHBIE BBIYMUCIIEHUS, IpaBUJIa OKPYIJIEHUs, IPUKUIKY U
OLIEHKY pe3yJbTaTa BbIYMCICHU;

CcBOOOJIHO OINEpPUPOBATh MOHATHUEM: CTENEHb C LIEJIBIM MOKa3aTeIeM, UCII0Ib30BaTh
MOIXOAANIYIO (DOPMY 3aITUCH ASHCTBUTEIIBHBIX YU CEN JIJIS PELICHUS TPAaKTUUECKUX 3a70a4
U TIPEJICTABJICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: apU(PMETHUECKUIl KOpPEHb HaTypaJIbHOU
CTEIICHU;

CcBOOO/IHO ONEpUPOBATH ITOHITUEM: CTENIEHb C PAllMOHAJIBHBIM ITOKA3aTeIeM;

cBOOO/THO ONIEPUPOBATH MOHATHSIMH: JIOTapu(M YHCIIa, IECITUIHBIC U HATypaJIbHbIC
sorapu(mer;

CcBOOO/IHO OIIEpUPOBATH TIOHSITUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YHCJIOBOI'O apryMEHTa;

OIlEpUPOBATh IMOHATUSIMHU: apPKCUHYC, AapPKKOCHUHYC W apKTaHI'€HC YHCIIOBOr'O
apryMeHra.

YpaBHeHMS M HEPABEHCTBA:

CBOOOZHO ONEpUpOBaTh MOHATUSIMHU: TOXIAECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHMSI U YPABHEHUS -CIIE€/ICTBHUSI, PABHOCUJIBHBIC HEPABEHCTBA;

MIPUMEHSITH PAa3INYHBIE METObI PEIICHUS PAIlMOHAIBHBIX U IPOOHO-PAIIMOHAIHBHBIX
YPaBHEHUM, IPUMEHATh METOJI MHTEPBAJIOB 151 PEIICHNSI HEPABEHCTB;

CBOOO/THO OIEpPUPOBATh TIOHSITUSIMHU: MHOTOYICH OT OJHOW TEePEeMEHHOM,
MHOTOYJIEH C LEJbIMU KO3((UUMEHTaMU, KOPHU MHOIO4WIEHa, MPUMEHSTH JCJICHUE
MHOT'OYJIEHA Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera i pemenus
3a1a4;

cBOOOJIHO OMEpPUPOBATH IOHATUSIMHU: CHUCTEMA JIMHEUHBIX ypaBHEHHH, MaTpuIa,
OIpEeNeIUTEIIb MaTPULIbl 2 X 2 U €ro reOMETPUUECKUI CMBICII, UCIIOJIb30BATh CBOMCTBA
ornpenenuTesss 2 X 2 p1jsd BBIYMCIEHUS] €ro 3HA4€HUs, NPUMEHATh ONpPEACIIUTENN
JUIsl PELIEHUs] CUCTEMBI JIMHEMHBIX YPAaBHEHUN, MOAECINPOBATH pEabHbIE CUTYallUH
C MOMOUIBIO CHUCTEMBI JIMHEHMHBIX YPaBHEHHUM, HCCIENOBAaThb IMOCTPOECHHBIE MOJIEIHU
C IOMOILBIO MATPHULL U ONIPEACIIUTEIIEH, UHTEPIIPETUPOBATD [IOJIYYEHHBINA PE3yJIbTAaT;

HCTIOJIB30BaTh CBOMCTBA IEHCTBUNA C KOPHSIMU I TTPeoOpa30BaHUs BEIPAKEHUM;

18

CtpaHunua 18 s 81



®denepanpHas padbouas mporpamma | Matematuka. 10—11 kiraccsr (yriayOIEHHBINH ypOBEHB)

BBIMOJIHATH IPeoOpa30BaHMUsl UMCIIOBBIX BBIPAKEHUI, COJEpKAIIUX CTENEHU
C palMOHAJIbHBIM MOKa3aTeJIeM;

HCIIOJIb30BaTh CBOMCTBa JIorapudMoOB sl TPeoOpa3oBaHUs JIOTapUDMHUUIESCKUX
BBIPAKECHU;

CcBOOOJIHO OMNEpUpPOBATh MOHATUSAMHU: HpPPALHOHAJIbHBIC, IIOKa3aTelbHbIE U
Jorapu(pMHUYEcKUe YpaBHEHHUs, HAXOAUTh HMX PEIICHUS C IOMOIIbIO PAaBHOCHUJIBHBIX
MEePEeX0/10B WUJIU OCYIIECTBIISAS IPOBEPKY KOPHEIi;

MIPUMEHSITh OCHOBHBIE TpPUTOHOMETpUYeckue GOpMYINbl Uil TpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKECHUM;

CcBOOOJIHO OIEpUPOBATH MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, TPUMEHSThH
HeoOXxonumble (OpPMYJIbI JUJII  PEIIEHHS] OCHOBHBIX THIIOB TPUTOHOMETPUUECKUX
YPaBHEHUU,

MOJIEIMPOBATh PEaJbHBIE CUTYaIlMH Ha S3bIKE ajireOpbl, COCTaBISATh BBHIPAKEHUS,
YpaBHEHUSI, HEPABEHCTBA IO YCJIOBHIO 3aJ1a4H, HCCIIEAOBATh ITOCTPOCHHBIE MOJEIH
C MCIOJIb30BAaHUEM amIapara ajreOpsl.

PDOyHkuuu U rpapukn:

CBOOO/IHO OMEPUPOBATh TMOHATUSIMH: (YHKIHUS, CHOCOOBI 3amaHusi (yHKIINH,
B3aMMHO OOpaTHbIC (PYHKIIUHM, KOMOO3HUIUS (PyHKIMHA, rpaduk (QyHKINU, BBIIOIHATH
sJIEeMEHTapHBIE Mpeodpa3oBaHusI rpaduKOB (HYHKITUIH;

CcBOOOJTHO OTIEPUPOBATH MOHATUSIMH: 00JIACTH ONIPEICIICHUSI 1 MHOXKECTBO 3HAUYCHUMN
dbyHKIIMH, HYTH QYHKIIUHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOO/THO  OMEpHPOBATH TMOHSATHSAMHU: UYETHBIE W  HEUETHBICE  (YHKIHH,
nepuoandeckre (QPyHKIHUH, MPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMYyMbI U
MUHUMYMBI QYyHKITUH, HAaHOOJIbIIIee U HAUMEHbIIIee 3HaYeHHE (PYHKIINU Ha TIPOMEXKYTKE;

CcBOOOJTHO OTIEPUPOBATh MOHSITUSIMU: CTEIIEHHAS (DYHKIHS C HATYPaIbHBIM U 1IEJIBIM
rokazaresieM, rpaduk CTeneHHOW (YHKIMH C HATypalbHBIM M IIEJBIM ITOKa3aTeJeM,
rpaduk KOpHS n-OH CTENeHW Kak (PyHKIUM OOpaTHOW CTENEeHH C HaTypaJlbHBIM
ToKa3aTesem;

OIIepUPOBATH MOHSATHUSIMU: JIMHEHHAS, KBaIpaTUYHAS ¥ IPOOHO-TMHEHHAS (DYHKIINH,
BBITIOJTHATH DJIEMEHTAPHOE UCCIICIOBAHUE U TOCTPOSCHUE UX TPapUKOB;

CBOOO/THO OMEpHPOBATH TMOHSTHSMHU: IIOKa3aTelbHAst U  JiorapupMudecKas
(yHKIIMH, NX CBOMCTBA U Tpa(UKH, UCTIOIB30BATh NX T'Ppa(UKH TSI pEIICHUS] YPaBHEHUH;

CBOOO/THO  OIEpHPOBATh MOHATHUSIMH: TPUTOHOMETPHYECKAs  OKPY>KHOCTb,
ompeIelICHNE TPUTOHOMETPUYECKUX (PYHKIIUN YUCIIOBOTO apryMEHTA;

HCTIONIB30BaTh rpaduku GYHKIHUN TSI UCCISAOBAHUS ITPOIIECCOB M 3aBUCUMOCTEH
MpHU PEHICHUW 3aJad M3 JAPYrux y4eOHBIX MPEAMETOB M PEaIbHOW >KW3HH, BBIPAKATh
bopmynaMu 3aBUCUMOCTH MKy BEITUUHNHAMU;

Havaya MaTeMaTH4eCKOro aHAIN3a:

cBOOOJIHO ONEpUPOBATH IOHATUSIMH: apudMeTHYecKas UM T'eOMETpUYecKast
nporpeccusi, OECKOHEYHO YOBbIBaIoIlas TeOMETpUYEecKas Nporpeccusi, JUHEHHBIN u
SKCIMOHEHIUAJIBHBIA POCT, (opmysa CIOXKHBIX IPOLEHTOB, HMETh HPECTaBICHUE
O KOHCTaHTE;
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HCHOJB30BaTh IIPOIPECCUM I pELIeHUs peajbHBbIX 3ajad M[PUKIATHOTO
XapakTepa;

CcBOOOJIHO OIEpHPOBATh MHOHATHUSMHU: IIOCIIEIOBATEIBLHOCTh, CIIOCOOBI 3aJIaHUs
MOCJIE0BATEIbHOCTENH, MOHOTOHHBIE M OTPAHUYEHHBIE MIOCIIEI0BATEIIbHOCTH, IOHUMATh
OCHOBBI 3apO’KJICHHSI MAaTEMAaTHYSCKOT0 aHAJIN3a KaK aHaIn3a 0OECKOHEYHO MaJIbIX;

CBOOOZHO OIEPUPOBATh MOHATUSIMHU: HEIPEPbIBHBIE (PYHKIIMHU, TOUYKHU pa3pbiBa
rpadguka GyHKUHU, aCUMOTOTHI rpaduka PyHKIINH;

CcBOOOJIHO omepupoBaTh IOHSATUEM: (YHKLMSA, HENpepblBHAas Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIUM ISl peLIeHUs 3a1a4;

cBOOOJIHO OMEpHUpOBaTh MOHATHSAMU: NEpBasi U BTOpasl MPOU3BOAHBIC (PYHKIIUH,
KacaTesbHas K rpaduky QyHKIINH;

BBIYMCIISITh NIPOU3BOJAHBIE CYMMBI, IIPOU3BE/ICHUSI, YACTHOTO U KOMIIO3UIIMU JIBYX
(byHKIMIA, 3HATh TPOU3BOAHBIC JIEMEHTAPHBIX ()YHKIIUT;

HCTIOJIH30BaTh T€OMETPUIECKUN M (PU3UIECKUU CMBICI TTPOU3BOTHOMN TSI PEIICHUSI
3a7ad.

MHoxxecTBa U JIOTHKA:

CBOOOTHO OTIEPUPOBATH ITOHSATUSIMH: MHOYKECTBO, OTIEpaIlUH HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBINM ammapar Uil OINMCAHUS peabHbIX
MPOIIECCOB U SIBJICHUM, IPU PEIISHUH 3a/1a4 U3 JPYTrUX YUEOHBIX MPEIMETOB;

CBOOOJHO oOmepupoBaTh TIOHATUSIMH: OIpEJCICHUE, TeopeMa, ypaBHEHHE-
CIICICTBHE, CBOMCTBO MAaTEMaTHYECKOrOo OOBEKTa, J0Ka3aTEIbCTBO, PABHOCHJIbLHBIC
YpaBHEHUS U HEPABECHCTBA.

K xoniy ooydenns B 11 ki1acce o0y4Jaromuiics OTYIUT CICAYIOIINE MTPEAMETHBIC
pe3yIabTaThI IO OTACIBHBIM TeMaM (eaepaibHON pabodel mporpaMMbl yaeOHOTO Kypca
«Anre0pa ¥ Hadyaja MaTEMaTUYECKOIO aHAIN3a»:

Yuciaa 1 BBIYUCICHUSA

CBOOO/THO OIEpUPOBATH TMOHSATHSAMU: HATYpPAIBbHOE W IEJI0€ YHCIO, MHOXKECTBa
HaTypaJIbHBIX U LIEJIbIX YHUCEI, UCHOIb30BaTh NMIPU3HAKU JeIUMOCTH Henbix yucen, HO/L
u HOK HaTypasbHBIX Yucen Ajs pelieHus 3aja4, IPUMEHTh aJlroputM EBkinaa;

CBOOOJIHO ONEPUPOBATH HOHATUEM OCTAaTKa [0 MOJYJIIO, 3alMChIBATh HATypaJIbHbIE
YHClia B PA3JIMYHBIX NO3UIIUOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJIHO ONEpUPOBATH IOHATUSIMHU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MNPEACTAaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpandeckoil u
TPUTOHOMETPHUYECKON (opMe, BBINONHATH apU(PMETUUYECKUE OIepaluid C HUMH U
n300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHus1 M1 HEpaBeHCTBA:

CcBOOOJIHO ONEpUpPOBaTh MOHATUSIMU: HpPpPALHOHAJIbHBIC, IIOKa3aTelbHbIE U
Jorapu(pMUYecKre HEpaBEHCTBA, HAXOAWUTh MX PEILICHHUS] C MOMOIIBI0 PaBHOCHIBHBIX
IEPEXO/IOB;

OCYIIECTBIIATH OTOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPUIECKOTO YPaBHEHMUS,
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CcBOOOJIHO ONIEpUPOBATH MTOHITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSITh
HeoOXxoaumble (OPMYJIBI JUJII  PEIICHHST OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CcBOOOJIHO OIEpUPOBATh TOHITHUSIMHU: CHCTEMa M COBOKYIHOCTb YypPaBHEHUH H
HEPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI W CHCTEMBI-CIIEACTBHUS, HAXOIUTh PELICHUS
CUCTEMBI W COBOKYIIHOCTEM palMOHAJIBHBIX, HPPALlMOHAIBHBIX, IIOKA3aTEIbHBIX U
Jorapu(PMHUYECKUX YpaBHCHUN U HEPABCHCTB;

pelIaTh pauroHaJbHbIE, HppallMOHAJIbHbBIE, MOKAa3aTeIbHbIE, JIOTapU(pPMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, COJICPIKAIINE MOAYJIM U ITapaMeTpPhI;

MNPUMEHSTH IpauuecKre METObI ISl PEIIEHUs] YPaBHEHUN U HEPABEHCTB, a TaKXe
3a71a4 ¢ mapaMeTpamMu;

MOJEUPOBATh peajbHbIE CUTYAIlUU Ha SI3bIKE aJIre€Opbl, COCTABJSATH BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a1a4H, UCCJIEI0BATh IOCTPOCHHbIE
MOJENN C WCHOJIB30BAHUEM armapara aireOpbl, HHTEPHPETHPOBATH MOTYICHHBIN
pe3yJibTar.

PDOyHkuuu U rpapukn:

CTpOUTH TpadUKd KOMIIO3UIMU (QYHKIMNA C TOMOMIIBIO  DJIEMEHTApHOIO
HCCJIEIOBAHUS U CBOMCTB KOMIO3UIINH ABYX (DYHKITHIA;

CTPOUTH I€OMETPUUECKHE O00pa3bl YpaBHEHHMM M HEPABEHCTB Ha KOOPJAWHATHOM
IUIOCKOCTH;

CBOOOJIHO ONEpUPOBATH MOHITUSIMU: I'PaPUKU TPUTOHOMETPUUECKUX (PYHKIIHIL;

MPUMEHSTH (PYHKIIMU TSI MOJICIIMPOBAHUS U UCCIIEIOBAHUS PEaIbHBIX MTPOIIECCOB.

Hauana maremMaTn4eckoro aHajamnsa:

HCTIOJIB30BaTh IPOM3BOMHYIO ISl MCCAeAOBaHUS (YHKIIMU HA MOHOTOHHOCTH H
SKCTPEMYMBI;

HAXOIWTh HAaWOOJbIIEE ¢ HaWMEHbIIEEe 3HA4YeHHS (YHKIHU HEOPEPHIBHOU
Ha OTPE3KE;

WCIIONIb30BaTh  MPOU3BOAHYIO  JUISl  HAXOXKJICHUS  HAWIY4IIero perieHus
B MPHUKIIAJHBIX, B TOM YHCJI€ COIUATIBHO-YKOHOMHUYECKHX, 3ajladyax, /ISl ONpeAcIICHUS
CKOpPOCTH M YCKOPEHHS TIpoIiecca, 3aJaHHOro (hopMyoi Wi rpapukom;

CcBOOOJIHO OMEpUPOBATH IOHITUSIMHU: TEPBOOOpa3Hasi, OMPENEIEHHBIN WHTErpad,
HaXOJIUTh TIEPBOOOPA3ZHBIC 2JIEMEHTAPHBIX (DYHKIIUI U BRIYUCIIATH HHTETPa 110 opMyIie
Herorona—JleiitbHu1ia;

HaXOJIUTh TUIOMIAN TNIOCKUX (GUTYP B OOBEMBI TEJ C TIOMOIILIO HHTETPAJa;

MMETh IIPEJCTAaBICHUE O MaTEeMaTHYEeCKOM MOJCIMPOBAaHUH Ha IpUMEpe
cocTtaBieHus MU PHepeHITNATBHBIX YPaBHEHUH;

pemarh NOpPUKIAIHBIE 3ajJadd, B TOM 4YHCIIE COIUAIBHO-YKOHOMHUYECKOTO U
(uzmyeckoro xapakrepa, CpeCTBaMH MaTeMaTHYECKOI0 aHAIIN3a.
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10 KJIACC
Ha3sBanue KonuuecrBo OcCHOBHBIE BUJBI IEATEIBHOCTU
OcHOBHOE conepKaHue
paznena (TeMbl) 4acoB 00 yJaroIuxcst
MHoXecTBO 24 MHOX€eCTBO, onepanuu Hcnonp3o0BaTh TEOPETUKO-
JICUCTBUTEJILHBIX YU CEI. HaJl MHOYKECTBAMH U UX CBOMCTBA. MHO>KE€CTBECHHBIN armnapar
MHOro4iaeHsl. Huarpammebl Diiniepa — BenHa. JUIsL OIMCAHUs X0J1a PELLICHUS

PanmoHnanbHBIC YypaBHEHHUS
Y HEpaBEHCTBA.

CucreMbl JIMHEHHBIX
ypaBHEHUM

[IpuMeHeHne TeopeTHKo-
MHO’KECTBEHHOI'0 arirnapara

JUTS pEeIIeHUS 3a71a49.

PanmonansHabie ynciia. OOBIKHOBEHHBIC
Y IECATUYHBIE APOOH, TIPOIICHTHI,
OSCKOHEUHBIC TIEPHOTUYCCKHIE JPOOH.
[Ipumenenune npo6ei 1 MPOLIEHTOB
JUTS peIISHUS MPUKIQAHBIX 3a/1a4.
JlencTBUTEIIbHBIC YHCIIA.
PanmonaneHBIE M HppAITMOHATBHBIC
yrcia. ApupMeTHIECKUe ornepanumn

C ICUCTBUTEIIbHBIMHU YHUCIIaMH.
Monysnb AeHCTBUTEIBHOIO YHUCHA U €TO
cBoiicTBa. [IpubamkEHHbIC
BBIYMCIICHUS, IIPaBHUJIa OKPYTIICHUSI,
MPUKHUIKA U OLICHKA pe3yJibTaTa
BBIYUCJICHUH.

MaTeMaTUYEeCKUX 3a/1ay, a TaKKe
pEAIBbHBIX IIPOLIECCOB U SIBJICHUM.
OmnepupoBaTh MOHSITUIMMU
palMoHaJIbHOE YUCII0, OECKOHEUHAas
MepruoanYecKasi IpoOb, MPOICHTHI;
UPppALUOHAIIBHOE U IEHCTBUTEIHLHOE
YHCJI0; MOAYJIb JEUCTBUTEIBHOIO
YHCJIa; UCTIOJIb30BaTh 3THU HOHSITHUS
IIPU IPOBEIECHUHN PACCYKIACHUN

Y I0Ka3aTeJIbCTB, IPUMEHSTH JPOOH
W IIPOLIEHTHI JJIs1 pELICHUs
MNPUKIAIHBIX 3a7a4 U3 pa3IndHbIX
OTpacJIeil 3HaHWM U PEaIbHOU KU3HU.
Hcnons3oBaTh npuOImKEHHbBIC
BBIYMCJIEHUS, TIPABUJIa OKPYIJICHUS,
NPUKUJIKY U OLIEHKY pe3yibTara
BBIYUCJICHUH.
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OCHOBHBIE METO/IbI PEIIEHUS LIETBIX

U APOOHO-pAITUOHAIIBHBIX YPaBHECHUMN
1 HEPABEHCTB. MHOIO4JIEHBI OT OQHOM
epeMEeHHOM. /lerieHre MHOro4aeHa
Ha MHOT'OYJIEH C OCTaTKOM. Teopema
be3y. MHorouseHsl ¢ neiabIMu
ko3(pdunmenramu. Teopema Buera.
Pemenue cucrem TMHENHBIX
ypaBHeHMH. MaTtpuna CuCTeMbl
JIMHEWHBIX ypaBHEHUU. ONpeaenuTesb
MaTpULbI 2%X2, ero reOMeTpUYECKUN
CMBICJI ¥ CBOMCTBA; BEIYUCIICHUE €TI0
3HAYEHUS; IPUMEHEHUE ONPEACIIUTENS
JUTSL PEIICHUSI CUCTEMBI JIMHEHHBIX
ypaBHEeHUH. Pelienue npukiagHbIx
3a]1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX
ypaBHEHUH

IIpuMeHATh pa3IU4HbIE METO/bI
pelIeHUs pallMOHAIBHBIX U JPOOHO-
palMoOHaJIbHBIX YPABHEHUMN; a TaKKe
METO]1 UHTEPBAJIOB JJIs1 pEIICHUS
HEPaBEHCTB.

OnepupoBaTh NOHATUAMHU MHOTOYJIEH
OT OJHOW NMEPEMEHHOM, €T0 KOPHU;
IIPUMEHSTH JI€JICHUE MHOTOWJICHA

Ha MHOT'OYJIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Buera nis pemenus
3ajJad4.

OnepupoBaTh NOHITUSAMHU: CUCTEMA
JIMHEWHBIX ypaBHEHUN, MaTpuIla,
OIpEeIEIUTEb MATPHUIIBI.
Hcnonb3oBaTh CBOMCTBA
OmpenenuTeNs 2 X 2 ISl BEIYUCICHUS
€ro 3Ha4YeHUs, IPUMEHSITh
ONpPENEIUTENN sl PEIICHUS] CUCTEMBI
JINHEVHBIX YPABHECHUM.
MopenupoBaTh peajibHbIE CUTyaLluN
C IIOMOIIBIO CUCTEMBI JIMHEMHBIX
YpaBHEHUH, UCCIIEN0BATh
MMOCTPOCHHBIE MOJIEIIN C TIOMOILBIO
MaTpHUILL U OIIPEAECIINUTEIIEH,
WHTEPOPETUPOBATH MMOJIyYEHHBIN
pe3yibTar
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DyHKIINU U TPapUKH.
CrenenHast pyHKIIHS
C LIEJIBIM MOKAa3aTesIeM

12

DyHKIUSA, CIOCOOBI 3a1aHusT (DYHKITHH.
Bzaumno ob6patHbie (HyHKIIUM.
Komnozunus pynkuuii. I'padpux
dbyHKIIMH. DIIeMEeHTapHbIC
npeoOpa3oBaHus TpapuKOB QYHKIIUHN.
O06nacTh onpeeeHuss U MHOXKECTBO
3HaueHu pynkiuu. Hynu ¢yHkiumm.
[TpoMexyTKH 3HAKOITOCTOSIHCTBA.
Yérnble U HEUETHBIE (DYHKITUM.
INeprommueckue GyHKITAN.
[TpoMexyTKH MOHOTOHHOCTH
dbysKIIMHI. MakCUMyMBbl 1 MUHUMYMBI
¢bynkunu. Hanbomnpliee 1 HaMMEHbIIIee
3HaueHue (PyHKIUU HA TPOMEKYTKE.
Jlmueiinas, kBaapaTUIHast U IPOOHO-
nvHelHas GyHKIUH. DJIEeMEHTapHOe
HCCIIeJOBAaHNE U TTOCTPOCHUE TPadUKOB
ATUX (PYHKIMH.

Crernensp C 1ENBbIM ITOKa3aTeJIeM.
bunom HeroToHa.

CrenenHast PyHKIUS C HATYpaJIbHBIM
U LIeIbIM NoKa3arenem. E€ cBoricTBa

U rpaduk

OnepupoBaTh NOHATHAMU: (PYHKITUSA,
CIIOCcOOBI 3a71aHus (YHKIIMHY; B3AUMHO
obpaTHbIe (PYHKIHH, KOMIO3ZUITHS
by, rpaduk GyHKIIUH, 001aCTh
OmnpeeNIeHNs] 1 MHOYKECTBO 3HAUYCHUMN
dbyHKIIMY, HYH QYHKIIUH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA;
JTMHEWHAas1, KBaApaTUdaHasi, JpoOHO-
JIMHEeWHas U cTeneHHas QyHKIHU.
BeImonHATE 251€eMeHTapHbIE
npeoOpa3oBaHus Tpa@UKOB (YHKITUHN.
3HaTh U yMETh JOKA3bIBaTh YETHOCTH
WA HEYETHOCTH (DYHKIINH,
MePUOANYHOCTD (PYHKIIMH, HAXOIUTH
MMPOMEXYTKH MOHOTOHHOCTH
(yHKIIMHM, MAKCUMYMbI 1 MUHUMYMBbI
(dbyHKIIMH, HAanOOJIBIIIEE M HANMEHBIIIEE
3HaueHUEe QYHKIIUU HA TPOMEKYTKE.
DopMyIHMpoOBaTh U WILTIOCTPUPOBATH
rpaduyecKu CBOMCTBA JIMHEHHOM,
KBaJpaTUYHOM, IPOOHO-TUHEHHON U
CTETICHHOU (DyHKITHIA.

Bripaxats popmynaMmu 3aBUCHMOCTH
MEXTy BETUYNHAMMU.

3HaTh OIIPECICHUE U CBOMCTBA
CTETICHH C LIEJIBIM T0Ka3aTelIeM;
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MMOIXOIATTYIO (DOPMY 3aITUCH
JIECTBUTEIb-HBIX YHUCEN ISl PEIICHUS
MPaKTUYECKUX 337a4 U MPEACTABICHUS
JTAHHBIX

Apudmernyecknii KOpeHb 15 Apudmernyecknii KOpeHb DopMyIMpOBATH, 3AIUCHIBATH
N-OW CTETIEHMU. HaTypaJdbHOM CTENEHU U €r0 CBOMCTBA. B CUMBOJIMUECKOH opme
HNppannonanbHbie [IpeoOpa3zoBaHMsT YMCITOBBIX 1 VICIIOJIb30BaTh CBOMCTBA KOPHSI
ypaBHEHMUS BBIPaXEHUM, COJIEPKAIIUX CTEICHU N-oi1 cTerneHu sl mpeoOpa3oBaHUs
U KOpHHU. BBIPAXKCHUM.
HppaunoHanbHble YpaBHEHUS. Haxonute pemenust nppauioHaJIbHbIX
OCHOBHBIE METO/IbI PEIIECHUS YPaBHEHUH C IMOMOLIBIO
UPppALUOHAJIBHBIX YPABHEHUM. PaBHOCHJIBHBIX IEPEXOA0B UJIIU
PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUU OCYILECTBIISISI IPOBEPKY KOPHEM.
UPppPALUOHAJIBHBIX YPABHEHUM. CtpouTtb rpaduk ¢GyHKIHU KOPHS
CaoiictBa u rpaduk KOpHs N-0H N-oif cTerneHu Kak oopaTHOU
CTeNneHH KakK (YHKIIMU OOpaTHOM JUTst QYHKIHU CTEIICHU C HATypaJIbHbIM
CTEINIEHU C HaTypaJjbHBIM I1IOKa3aTejIeM IOKa3aTeyIeM
IToka3zarenbHast PyHKIHS. 10 CreneHp ¢ pallMOHAIbHBIM DopMynupoOBaTh ONPEIEIICHUE

IToka3arenbHble YpaBHEHUS

IOKa3aTeJIeEM U €€ CBOMCTBA.
Iloka3zarensHas QyHKIMS, €€ CBOMCTBA
u rpaduk. Mcrons3oBanue rpadguka
(GyHKUMU 1151 pelIieHus ypaBHEHUM.
ITokazarenbHbie ypaBHeHUs. OCHOBHbBIE
METO/1bl PELICHUS MOKAa3aTEIbHBIX
ypaBHEHUH

CTEINIEHU C PallMOHAIbHBIM
I1OKa3aTeJIeM.

BrimonHsaTe npeobpazoBaHus
YHUCJIOBBIX BBIPAKEHUM, COJIEpIKAIX
CTENEHU C pallMOHAJIbHBIM
MOKA3aTeJIEM.

Hcnonb3oBaTh nUppOBbIE pECYpPChI

CtpaHunua 2513 81
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JUTSI TIOCTPOEHUS Tpaduka
MMOKa3aTeIbHOW (PYHKIIUH U U3yUCHUS
€€ CBOMCTB.

Haxonuth penieHust nokasatreibHbIX
yYpaBHEHUH

Jlorapudmuueckast GpyHKIUs. 18 Jlorapudm uucna. CpoiictBa JaBaTb onpeneneHue gorapupma
Jlorapudmuueckue smorapudma. JlecaTuunbie u YyHcia; JeCITUYHOIO U HATypaJIbHOI'O
YpaBHEHMUS HaTypaJIbHBIC JTOTAPUDMEL. smorapudma.
[Ipeobpa3zoBanue BEIpaKECHUH, Hcnonb3oBaTh cBOMCTBA JorapudmMon
CoJZIeprKaIuX JIOTapru(MBI. JUTSI TIpeoOpa3oBaHus
Jlorapudmuueckast pyHkuus, JIorapu(PMHUYECKUX BbIPaKECHUH.
e€ cBoiicTBa U rpa UK. CtpouTth rpaduk orapupMudecKon
Hcnonw3oBanue rpaduka GyHKINN (byHKIIMH KaKk 0OpaTHOM
JUISL pELLICHUS] YPAaBHEHUH. K I10Ka3aTeJIbHOU U UCIIOJIb30BaTh
Jlorapudmuyeckrue ypaBHEHHSI. CBOMCTBA JIOTapU(PMHUIESCKON ()YHKIIHU
OCHOBHbBIE METO/IbI PELICHUS JUIS peleHUs 3a/1a4.
JoTapu(PMHUIECKUX YPaBHEHUN. Haxonute pemienus
PaBHOCUIIbHBIE ITEpPEX0/IbI B PELIEHUN Jorapu(pMHUYEcKUX ypaBHEHUN
Jorapu(PMUYECcKUX ypaBHEHUN C TIOMOIIIBI0 PABHOCHJIBHBIX MEPEX0I0B
WJIA OCYIIECTBIISISI IPOBEPKY KOPHEH
Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAHTEHC ¥ KOTaHTreHc | /laBaTh ompeneneHus cuHyca,

BBIPAXKEHUSI U ypaBHEHUS

YHUCJIOBOI'O apryMeHTa. ApPKCHUHYC,
apPKKOCHHYC U apKTaHI'€HC YMCIIOBOIO
apryMeHrTa.

Tpuronomerpuyeckas OKpy>XKHOCTb,

KOCHHYCa, TAHT€HCAa U KOTaHT€HCa
YHCIJIOBOT'O apryMEHTa; a TaKKe
apKCHUHYca, apKKOCHUHYca U
apKTaHT€HCa YHCIIa.

26
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omnpeeseHne TPUTOHOMETPUYECKUX
(bYHKIMI 9MCITIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUUCCKHUE
dbopmyiibl. [IpeodpazoBanue
TPUTOHOMETPUYECKUX BbIPaKEHUH.
Pemnienne TpuroHoMeTpUIECKUX
yYpaBHECHUH

[TpuMeHATE OCHOBHBIE
TpUTOHOMETpHUYECKHE (OPMYJIbI

JUTsL IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUH.
[IpumensTh (GOpMYIIBI TPUTOHOMETPUH
JUISI PELLIEHUs] OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN

ITocnenoBarenpHOCTH
Y IPOTPECCUU

10

ITociemoBaTeILHOCTH, CITOCOOBI
3aJaHUs IIOCIIEI0OBATEIILHOCTEH.
Meroa MaTeMaTUu4eCKOW NHIYKIINH.
MOHOTOHHBIE U OIpPaHUYEHHbIE
nocienoBarebHOCTH. McTopus
aHajan3a OECKOHEYHO MaJIbIX.
Apudmernyeckass U reoMeTpuIecKast
MIPOTPECCUH.

BeckoHeuHO yOBIBaromas
reoMeTpudecKasi porpeccus.
CymMma 6eckoHEeUHO yObIBaroIei
T€OMETPUUECKOU ITPOTPECCUH.
JIMHEHBIN U DKCIIOHEHIINAILHBIN
pocrt. Hucio e.

dopmyia CI0KHBIX OPOLICHTOB.
Hcnonp3oBanue nporpeccuu

JUISL pELLIEHUS] PEAJIbHBIX 3a7a4
MPUKIIAJHOTO XapaKTepa

OmnepupoBaTh MOHITUAMM:
OCIEN0BATEIbHOCTD, CIIOCOOBI
3aJIaHMs IIOCICIOBATCIbHOCTCIHI;
MOHOTOHHBIE U OTPaHUYECHHbIE
MIOCJICA0BATCIILHOCTH, UCCIICI0OBATh
OCJICA0BATEJILHOCTH Ha
MOHOTOHHOCTbH Y OTPaHUYEHHOCTb.
[TonyuaTpe nipencrasieHue

00 OCHOBHBIX HJESIX aHAJIM3a
OECKOHEYHO MaJIbIX.

JlaBaTh onpeneneHue
apru(METHIECKOH B TEOMETPHUICCKOM
nporpeccuu. Jloka3piBaTh CBOMCTBA
apru(METHIECKON B TEOMETPHUICCKOM
MPOTrPECCUH, HAXOAUTh CYMMY YJIEHOB
MPOTPECCHUU, a TAKXKE CYMMY UJICHOB
OECKOHEUYHO yOBIBaIoIIei
F€OMETPUYECKON IIPOTrPECCHUMU.

CtpaHnua 27 n3 81
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Hcnonws30BaTe nmporpeccun

JUISL pELICHUS 3a/1a4 IIPUKIaIHOTO
Xapakrep.

[IpumensaTs GPopMyTy CHOKHBIX
MPOLICHTOB ISl pELICHUs 3a1a4
13 peaIbHOM NPAKTUKU

HenpepbiBHbIE QyHKIIHN.
[IponsBonnas

20

HenpepriBHble pyHKIINN U UX
cBoricTBa. Touka pa3pbiBa.
AcuMnToTsl TpaduKoB (HYHKITHIA.
CpoiicTBa (yHKUIMH HEMPEPHIBHBIX
Ha oTpe3ke. MeTo1 MHTEepBaJIOB

JUTSL PELLIEHUs] HEPABEHCTB.
[IpuMmeHeHne CBOMCTB HEMPEPHIBHBIX
(byHKOMA A1 penieHus 3aaad.
IlepBast u BTOpas HpOU3BOAHbIE
¢dbynkmuu. Onpenenenue,
reOMETPUYECKUN U PU3NIESCKUN CMBICIT
IIPOM3BOIHON. Y paBHEHUE
KacaTeJIbHOU K Trpaduky GyHKITUH.
IIponu3BoaHbIE 3JIEMEHTAPHBIX
¢dbynakmuii. [Ipon3BogHas CyMMBI,
MPOW3BEACHUS, YACTHOTO U
KOMITO3UIINU (PYHKIIHAI

OnepupoBaTh NOHATUAMHA: PYHKITHS
HEIpepbIBHAS HA OTpE3Ke, TOUKa
pa3pbiBa GYHKIIUH, ACUMIITOTA
rpadguka GyHKIHNU.

[IpuMeHsaTh CBOMCTBA HENIPEPHIBHBIX
(yHKOMHA 1151 perieHust 3a1ad.
OnepupoBaTh NOHATUSAMU: TIepBas U
BTOpAasi MPOU3BOAHBIC ()YHKIINH;
MOHUMaTh (PU3NYECKUN U
F€OMETPUYECKUMN CMBICII IIPOU3BOIHOU;
3alMChIBAaTh YPAaBHEHHUE KAcATEIbHOM.
BbranciaaTe npon3BOAHBIE CYMMBI,
MPOU3BE/ICHUS], YACTHOI'O U CIIOKHOMU
dbyHKUIMH.

M3yuyaTh Ipou3BOJHBIE 3JIEMEHTAPHBIX
byHKUIMH.

Hcnonp30BaTh reOMETPUUECKUI U
(pr3rYeckrii CMBICTT TPOU3BOIHOMU

JUIS pellieHus 3a1a4

28
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IToBTOpEeHue, 0606111eHKE, 5 OcHOBHBIE NTOHSTHS Kypca ajareopbl IIpuMeHATh OCHOBHBIE IOHATUS Kypca
cucTeMaTu3auus 3HaHUU 1 HaYaJl MaTEMaTUYECKOI0 aHaIn3a anreOphl M HaYaJa MaTEeMaTU4ECKOTo
10 knacca, 060611€HUE U aHaJM3a JUlsl pelieHus 3a1a4
CUCTEMAaTHU3aWs 3HAHUHN W3 peaJIbHOM JKU3HU U APYTUX
LIKOJIBHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136

YACOB 110 ITPOT'PAMME

29
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11 KJIACC
HaszBanune KommaecTBo OcHOBHOE coj/iep>KaHue pazaeiia OCHOBHBIE BUOBI AEITEILHOCTH
pasznena (TeMbl) JacoB (TemMpbi) 00 yJarommxcst
UccnenoBanue HyHKIMA 22 IIpumeHeHne npou3BOAHOMN CtpouTth rpaduK KOMIO3UITUHA

C TIOMOIIBIO MPOU3BOJHON

K MCCIICOBAHUIO (DYyHKITHI

Ha MOHOTOHHOCTbH U SKCTPEMYMBI.
Haxoxxnenne HanbonbIIero u
HauMEHbIIIEro 3HaUYECHUsl HENPEPbIBHOM
(byHKIIMM Ha OTpE3Ke.

[IpnMeHnenue npon3BOAHOM

JUTS HaXO0XKJIEHUS HaWTy4IlIero
pelIeHus B NPUKJIAIHbIX 3aJa4ax,

JUIS OpeAeICeHUsI CKOPOCTH U
YCKOpPEHHUS polecca, 3aJaHHOTO
dhopmyioit unu rpadgukom.
Komnozumust pyHKIMi.
I'eomerpuueckue obpasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPAWHATHOMN
IUIOCKOCTH

(OYHKIMI C TTOMOIIBIO AJIEMEHTAPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMITO3UIIHM.
Ctpoutbh reomerpuieckrue oopasbl
YPaBHEHUN U HEPABEHCTB

Ha KOOPJMHATHOU INIOCKOCTH.
Hcnonb30BaTh MPOU3BOIHYIO

JUIA uccyienoBaHus QyHKINU

Ha MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEEe
3HauYeHUs (PYHKIIMU HEIIPEPHIBHOU Ha
OTpe3Ke; CTPOUTh rpaduku GyHKIUH
Ha OCHOBAaHWUM IPOBEAEHHOTO
HCCJICIOBAHUSL.

Hcnonb30BaTh NpOU3BOIHYIO

JUTSI HAXO0XKJIEHUST HAWTY4IlIEero
pelIeHUs] B IPUKJIIAJIHBIX, B TOM YHCJE
COLMAJIbHO-2KOHOMHUYECKUX, 3a/1a4ax,
JUI OIpEeAETICHUsI CKOPOCTH

1 YCKOpEHHUs Mpolecca, 3aJaHHOTO
dhopmyioit unmu rpadukom.

ITonyuats npencrasieHue

30
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O IIPUMEHEHHUU ITPOU3BOIHOM
B pa3JIM4YHBIX OTPACIAX 3HAHUU

IlepBoobGpaszHast u UHTETrpal 12 IlepBoo6pa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHSATUSMU:
nepBooOpa3HbIX. [lepBooOpa3HbIe repBooOpa3Hasi U onpeIeIEHHbBIN
areMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxonurte nepBooOpa3Hbie
HaXO0XXJIEHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIIUNA U BEIYUCIATH
HMurerpan. I'eomeTpruuecKkuil CMbICH uHTerpai no dopmyne Hprorona—
UHTETrpaia. Beraucinenue JleiitbHUI11A.

OIpeIeIEHHOr0 UHTErpaja 1o HaxonuTe niomanau niockux Guryp
dbopmyiie Herorona— JleiitOHUIIA. U 00BEMBI TEJ C TIOMOIIBIO
I[IpnmeneHue nHTETpaIa OIIPEAEIIEHHOTO MHTETpaJIA.

JUTSL HAXOXKJICHUS! TIoIaieit 3HAKOMUTBCS C MAaTEMaTUYECKUM
IUTIOCKUX (PUryp u 00bEMOB MOJEITUPOBAHUEM Ha IIPUMEPE
F€OMETPUYECKUX TEJl. nudGepeHITNATHHBIX YPAaBHCHUH.
IIpumepsl perneHui ITonyuyarhs npeacraBiieHUE O 3HAUYCHUHU
nuddepeHInATbHBIX YPaBHCHUH. BBEJICHUS MTOHSATUS MHTErpajia
MareMaTnyeckoe MOJIeJIMPOBaHUE B pa3BUTHUHM MaTEeMaTUKHU

peanbHbIX IIPOLECCOB C ITOMOIIBIO

nuddepeHunanbHbIX ypaBHEHUH

I'paduku 14 Tpuronomerpudeckre GyHKIHH, UX Hcnons3oBaTh mudpoBbIe pecypchl

TPUTOHOMETPUYECKUX CBOWCTBa U rpauKH. JUTS TIOCTPOEHHUS TPapUKOB

byHKIHA. OT60p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX (PYHKIINU U

Tpuronomerpuueckue YpPaBHEHHUH C TTOMOIIBIO U3YUYE€HUS] UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPUUYECKOIN OKPYKHOCTH. Penrate Tpuronomerpuueckue

CrpaHuua 3113 81
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Pemenne TpuroHoMeTpuIECKNX
HEPABEHCTB

YpPaBHEHUS U OCYIIESCTBIIATH OTOOD
KOpHEM C MOMOIIbIO
TPUTOHOMETPUUECKOMN

OKPYKHOCTH.

[IpuMeHATs GOPMYITBI TPUTOHOMETPUH
JUISL pELLIEHUsI OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnons3oBaTh nudpoBbIe pecypchl
JUIsI IOCTPOEHUS Y UCCIIEOBAaHUSA
rpadukoB QpyHKIHH

HppammonaibHbIe,
MOKa3aTeJIbHbIC U
sorapupMUIecKre
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeNIbHBIX U JIOTapU(PMUIECKUX
HEpPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHUS
MppaMOHAIIBHBIX HEPABEHCTB.
I'paduyeckne MeToabI peleHust
WPppAMOHAIIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(PMHUYECKUX YpaBHCHUN U
HEpPaBEHCTB

[IpuMeHsaTH CBOMCTBA MOKA3aTEIbLHON
1 jorapupMudeckor ¢yHKIUH

K PEILICHUIO TTOKA3aTeNIbHbIX U
JIorapu(pPMHUYECKNX HEPABEHCTB.
OO6ocHOBaTh paBHOCHJILHOCTH
IIEPEXOJIOB.

Pemares uppannonansHble U
KOMOMHHpPOBaHHbBIC HEPABEHCTBA,

C MOMOIIBIO PABHOCUJIBHBIX
IIEPEXOJI0B.

Hcnonws3oBark rpadguyueckue MeToabl
1 CBOMCTBA BXOJSIINUX B YpaBHEHUE
WJIM HEPABEHCTBO (PyHKLIMI

JUISL pelIeHUs 3a1a9u

CtpaHunua 32 3 81
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KommiekcHble yncna 10 Kommnnekcurie uncna. Anrebpanyeckass | OnepupoBaTh NOHATHUSIMH:
U TPUTOHOMETpHUUECcKasi (POPMBI 3alIMUCH | KOMILIEKCHOE YHUCJIO U MHOXKECTBO
KOMILJIEKCHOI'O YHCa. KOMILIEKCHBIX YHCEIL.
Apudmernueckue oneparuu [IpencraBiasiTh KOMIUIEKCHBIE YHCHIA
C KOMIUJIEKCHBIMHU YHUCJIAMH. B aireOpanyeckou u
HN300pakeHrne KOMIUIEKCHBIX YUCE TPUTOHOMETPHUYECKOU popme.
Ha KOOPJIMHATHOM MJIOCKOCTH. BrimonaaTe apudmernyeckue
®opmyna Myaspa. Kopuu n-oit OIlepalu C HUMH.
CTEINEHU U3 KOMIUIEKCHOIO YHCIa. N300pakaTh KOMIUIEKCHBIE YHCIIa
[IpuMeHeHne KOMIUIEKCHBIX YMCEN Ha KOOPJAUHATHON MJIOCKOCTH.
JUTS perieHust PU3NIECKUX U [Mpumensats popmyny Myaspa u
reOMETPUYECKUX 3a1a4 M0JIy4aTh MPEJICTABIEHUE O KOPHSIX
N-Oi1 CTENeHU U3 KOMIUJIEKCHOIO YHCa.
3HaKOMHUTHCS C IpUMEpaMu
MPUMEHEHUSI KOMIUIEKCHBIX YHCEN
JUISL pELLIEHUS TEOMETPUUECKUX U
dbuznueckux 3amad
HarypanbHble 1 1ienblie yncna 10 HarypanbHbie U 11€51ble YnCa. OnepupoBaTh NOHATHUSIMU:

[IpuMeHeHue TPU3HAKOB ASTMMOCTH
nenwix unucesn, HOJl u HOK, ocratkoB
110 MOAYJIIO, anroputma EBkinaa

JUISL pellIeHUs 3a/1ad B LEJIbIX YMcaax

HaTypaJIbHOE U LIEJIOE YUCIIO,
MHO’KECTBO HaTYpPaJIbHBIX U LIEIBIX
YHCEl.

Hcnonb30BaTh NprU3HAKU AEIUMOCTH
LIEJIBIX YHCEN; OCTATKU 110 MOYJIIO;
HO/I u HOK HaTypanbHBIX YHCET,
anroput™ EBKiMaa 1uis peeHus

CtpaHunua
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3a7a4.

3anuceiBaTh HATypajlbHbIC YMCIIA

B Pa3JIM4YHBIX MMO3UIIMOHHBIX CUCTEMAX
CUMCJICHUSI

Cucrtembl palluOHAJIBHBIX, 12 CucremMa 1 COBOKYITHOCTh YpaBHEHUIM. OnepupoBaTh HOHATUSAMU: CUCTEMA U
HMppaoOHAIIBHBIX PaBHOCUITbHBIE CHCTEMBI U CHCTEMBI- COBOKYITHOCTb YPaBHEHUM U
IOKa3aTeJIbHbIX CJICICTBUSIL. HEPABEHCTB; PEILIEHNE CUCTEMBI WIIN
1 JTIOTapr(PMUAIECKUX OCHOBHBIE METO/IBI PEIICHUS CUCTEM U | COBOKYITHOCTH; PaBHOCHJIbLHBIC
YpaBHCHUU COBOKYITHOCTEH pallMOHATbHBIX, CHUCTEMBI M CUCTEMBI-CJICIICTBUSI.
MPpaLlMOHAJIBHBIX, TOKA3aTEeIbHBIX U Haxonute pemienust cucrem u
JIorapu(pPMHUYECKUX YpaBHEHUHN. COBOKYITHOCTEH 1IEJIbIX
[IpumeneHune ypaBHEHUH, CUCTEM U paLMOHAJIBHBIX, UPPAILIUOHAIHHBIX,
HEPABEHCTB K PEIICHHIO MMOKa3aTeNIbHBIX U JIOTapU(PMUIECKUX
MaTeMaTUYEeCKHUX 3a7a4 U 3a1a4 YpaBHEHUU U HEPABEHCTB.
W3 Pa3IMYHBIX 00JacTel HAYKH U [IpruMeHsTE cCCTEMBI ypaBHEHU N
peaIbHOM JKU3HU, UHTEpIpETaLUs K PELICHUIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3yJIbTATOB W3 pa3IMYHbBIX 00JacTel 3HaAaHUH U
peasibHOM KU3HU; UHTEPIPETUPOBATH
MOJTYYCHHBIC PEIICHUS.
Hcnonws3oBatk nudposkie
pecypcebl
3anauu ¢ mapaMmeTpaMu 16 PanumoHaneHbIe, MppallMOHAIBHBIE, Bri6uparts ciocob perieHust

MOKa3aTeNIbHbIC, JIOTapU(MUIECKUE U
TPUTOHOMETPUYECKHE ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI

palMOHaNbHBIX, UPPALIMOHAJIBHBIX,
I10Ka3aTeJIbHbIX, JOTapu(PMHUIECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUU
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C mapaMmeTpaMm.
[TocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJIEJIEN peabHbIX
CUTyallU! C IIOMOLIbIO YPABHECHUM,
CHCTEM YPAaBHECHUU U HEPABEHCTB

¢ mapameTpamMu

1 HEPABEHCTB, COJEpKaILINX
MOJYJIN U TIapaMeTPhI.

[Ipumensite rpaduyeckue u
aHAJINTUYECKHUE METOAbI 1151 PELICHUSI
YpaBHEHUU U HEPABEHCTB

C mapaMeTpaMH, a TaKKe
nucciaenoBaHue PyHKIMNA METOdaMU
MaTeMaTU4eCcKOro aHajanu3a.

CTtpouTh U UCCIIeq0BaTh
MaTeMaTU4YeCKUE MOJEIIN PEATbHBIX
CUTyallM C IIOMOUIBIO YPABHECHUM,
HEPaABEHCTB U CUCTEM

C mapaMeTpaMu

IToBTOpeHue, o6o0IICHNE,
cUcTeMaTHu3alns 3HaHuH

16

OCHOBHBIE TIOHSITHSI 1 METOJIBI Kypca,
0000IIIeHrEe U CUCTEMATHU3AIINA 3HAHUNA

MopenupoBaTh peajibHbIE CUTyalluN
Ha SI3bIKE alreOphl, COCTABIIATH
BBIPa)KECHUSI, YPABHEHUsI, HEPABEHCTBA
1 UX CUCTEMBI 110 YCJIOBHUIO 33/Ja4H,
HCCJIEI0BATh TOCTPOEHHBIE MOJEIIN

C MCTIIOJIL30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJyYEHHBIN
pe3yJbTar.

[IpumensTh GyHKIMU

JUISI MOAEIIUPOBAHUS U UCCIIEIOBAaHUSA
pEalbHBIX IIPOLIECCOB.

Pemiate npukiiagusie 3a1a4u,
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B TOM YHCJIE COIHATBHO-
SKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeCTBaMU aJireOpbI
1 MaTEMaTHYE€CKOTO aHaIn3a

OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136

36
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DOEJNEPAJIBHASI PABOYASI IPOIT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

IOACHUTEJIBHASA 3AIIMCKA

I'eomerpus siBisieTcst onHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro oOIIero
00pa3oBaHMs, TaK KaKk 00ECIIEUNBACT BOZMOKHOCTh U3YUCHUS TUCIHUILINH €CTECTBEHHO -
Hay4YHOM HampaBJIE€HHOCTH U MPEAMETOB I'yMAaHUTAPHOT O UKJIA. [loCKOIBKY JOrnueckoe
MBIIUICHUE, (HOPMHUPYEMOE NpPH HU3YYECHHH OOYYAIOMIMMHCA TOHATUUHBIX OCHOB
reOMEeTpUr, IIpU JOKa3aTeJIbCTBE TEOPEM U IIOCTPOCHUM LEMOYKH JIOTMYECKHUX
YTBEPKACHUN IIPU PELLIEHUU IN'€OMETPUUYECKUX 3a/1a4, YMEHHUE BbIJIBUTATh U OIPOBEPraTh
TUNIOTE3bI HEOCPEACTBEHHO UCIIOJIb3YIOTCS ITPY PELICHUH 3a71a4 €CTECTBEHHO-HAYYHOT O
LIMKJIa, B YaCTHOCTHU (PU3NYECKUX 3aJay.

Llenp ocBoeHusi mporpaMmbl ydeOHOro kypca «l'eomerpusi» Ha yriiyOJEHHOM
YPOBHE — pPa3BUTHE HWHAMBUIYAIBHBIX CHOCOOHOCTEH OOYyYarolMXcsi NpU HU3YYCHUH
FeOMETPHUHU, KaK COCTaBIIAIONIEH mpeaMeTHON obnactu «MaremaTtnka U UH(DOPMATHUKA
yepe3 oOecredueHrne BO3MOKHOCTH MPHUOOPETEHUSI M MCHONIB30BaHUs Oosiee TITyOOoKuxX
FeOMETPUUYECKUX 3HAHUM M AEHCTBUM, CHEU(PUUHBIX I'€OMETPUHM, U HEOOXOIMMBIX
JJI  YCIEIIHOTO MNpOo(eCCHOHAIBHOIO 00pa30BaHMs, CBS3aHHOI'O C HCIIOJIB30BAHUEM
MaTE€MaTHUKH.

[IpuopuTeTHBIMH 3amadaMH  Kypca TE€OMETPHUHM Ha YIIyOJIEHHOM YpOBHE,
PACHIHUPSIOIIMMHI U YCUIIMBAIOIIUMH KypcC 0a30BOI0 YPOBHSI, SBIISIFOTCS:

paclIMpeHUe IIPEACTABICHUS O TI'E€OMETPUM KaK 4YacTH MHUPOBOW KYJIBTYpPhl M
(hopMupoBaHHUE OCO3HAHUS B3AUMOCBSI3U T€OMETPUHU C OKPYKAIOIIIUM MUPOM;

(bopmupoBaHUe NPEICTABICHUS] O NPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEUIIIHX
MaTeMaTUYECKUX MOJENSAX, MO3BOJISIIOIINX OMNUCHIBATH U H3y4daThb pa3HbIC SIBICHUS
OKpY’KAIOIIEro MHpa, 3HAHME MOHSATHMHHOro ammapara o paszaeny «CrepeoMeTrpus»
y4eOHOr0o Kypca TeOMETPHH;

(hopMHupoBaHHE YMEHHS BIIAJIETh OCHOBHBIMHU MOHATHUSMHU O TIPOCTPAHCTBEHHBIX
¢urypax M HUX OCHOBHBIMU CBOHCTBAMHU, 3HAHUE TeOpeM, (OpMYysT U YyMEHUE
UX IPUMEHSTb, YMEHHUsS JIOKa3bIlBaTh TEOPEMBbI M HAXOAUTh HECTAHJAPTHBIE CIIOCOOBI
pelieHus 3aaad;

(opmupoBaHUe yMEHUs paclio3HaBaTh HA YEPTEXKaX, MOACIISIX U B peajilbHOM MUPE
MHOTOIPaHHUKH U Tejla BpallleHUs, KOHCTPYHPOBATh T€OMETPUUECKUE MOJEIIH;

bopMupoBaHrME€ TIOHMMAaHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO TMOCTPOCHUS
MaTeMaTHU4YeCKUX  Teopuil, (QOpMHPOBAHME NOHHWMAHHUS  POJM  AKCHOMAaTUKH
IIpY IIPOBEJCHUM PACCYKICHUM;

(opMupoBaHrUE€ YMEHHUsI BIJIQJETh METOJAAMM JIOKA3aTeJbCTB U aJrOPUTMOB
pelIeHus], YMEHUSI UX HPUMEHSTh, MPOBOJAUTH JOKa3aTElbHBbIE PACCYKICHHUS B XOJI€
pElICHUsT CTEPEOMETPUUECKMX 3aJad M 3aJad C [PaKTUYECKHM COIEp>KaHUEM,
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(opMupoBaHUE MPEACTABICHUS O HEOOXOAUMOCTH J0Ka3aTesIbCTB MPU OOOCHOBaHUM
MaTEeMaTUYECKUX YTBEP)KICHUN M pOJIM aKCHMOMAaTHKU B IIPOBEACHUU JEITYKTHBHBIX
paccyXJICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYaIbHBIX U TBOPUYECKUX CITOCOOHOCTEH
0o0ydJarommxcsi,  MO3HABATEIbHON  aKTUBHOCTH,  HCCIIEIOBATEIBCKUX  YMEHUH,
KPUTUYHOCTH MBIIUICHUSI, MHTEPECa K N3YYECHHIO T€OMETPHH;

(hopmupoBaHue (pyHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON N'€OMETPUM: YMEHUS
pacrno3HaBaTh NPOSIBICHUS I'€OMETPUUYECKUX IOHSITHUI, OOBEKTOB M 3aKOHOMEPHOCTEM
B pEaJbHBIX JKW3HEHHBIX CHUTyallUsIX W IIpU HU3Yy4YEHUM JPYTUX Yy4eOHBIX
MPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOACITUPOBAHUS PEaTbHBIX
CUTyallluii, WCCIEAOBAHUSI TOCTPOCHHBIX MOJIENEH, HWHTEPHPETAlud TOTYICHHBIX
pe3yIabTaToB.

OCHOBHBIMH  COAEPXKATEIBbHBIMH JUHHUSAMH y4deOHoOro kypca «l'eomerpusi»
B 10-11 «kimaccax saBmstorca: «lIpssMple M IJIOCKOCTM B IIPOCTPAHCTBE»,
«MHororpanHukn», «Tena BpameHus», «BEeKTOpbl U KOOPAWHATHI B MPOCTPAHCTBEY,
«JIBM>KEHUS B IPOCTPAHCTBEY.

CohopmymupoBannoe B DPI'OC COO TpeboBaHME «YyMETh OIEPHUPOBATH
MOHSITUSIMWY, PEIIEBAHTHBIX T€OMETPHU Ha yriryOi€éHHOM ypoBHe oOydenust B 10-11
KJaccaxX, OTHOCHUTCSI KO BCEM COJEpKaTeJIbHbIM JIMHUSIM Yy4eOHOro Kypca, a
(bopMupoBaHUE JTOTMYECKUX YMEHHUU PacCIpe/iessieTcsl HEe TOJIBKO IO COJIep>KaTesIbHbIM
JUHUSIM, HO W 1o romam oOydenusi. CojepkaHue oOpa3oBaHHUs, COOTBETCTBYIOIIECE
MpeIMETHBIM  pe3yJibTaTaM  ocBoeHuss  DenepanbHOM  paboyeid  MpOrpaMMmEl,
pacupenenéHHpIM MO0 ToaaM OOydeHUs, CTPYKTYPHPOBAHO TaKUM OOpa3oMm, dYTOOBI
KO BCEM OCHOBHBIM, IPUHIWNHAIBHBIM BOIpocaM oOydarommecs o00pamairich
HEOTHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE TEOMETPUUECKUMH NOHIATHIMU
U HaBbIKAMM IIOCJIEJIOBATEIbHO M IIOCTYHATEJbHO, C COOJIIOAECHUEM MpUHLUIIA
MPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY I€OMETPUYECKHUX
MpeNCTaBICHU O0O0ydJarommxcs, pacmupsas u yrayomsass e€, oOpasys TpOYHbIE
MHOXECTBCHHBIC CBSI3U.

ITepexon k M3y4EeHHIO T€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISCT:

co3naTh yciaoBus sl nuddepeHnaniu 00ydeHus, TOCTPOSHUS WHINBUIYATbHBIX
0o0pa3oBaTeNbHBIX MPOrpaMM, OOECIEUUTh YrIIyOJEHHOE U3y4YeHHE T'E€OMETPUHU
KaK COCTaBJISIIOILEN ydeOHoro npeamera «MaremaTruka;

IIOJITOTOBUTh OOYYAIOLIMUXCSl K MPOJODKEHUIO M3YYEHHUSI MaTeMaTUKH C Yy4ETOM
BeIOOpa Oynymeirt mpodeccnu, obecneynBas NPEEMCTBEHHOCTh MEXAY OOIMINM
1 poheCCHOHATBLHBIM 00pa30BaHUEM.

Ha usyuenue yueOHOro xypca «l'eomerpusi» Ha yriyOJ€HHOM YPOBHE OTBOIUTCS
204 gaca: B 10 wmacce — 102 yaca (3 uwaca B Hememo), B 11 wimacce — 102 ygaca
(3 gaca B Hezento).
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COAEPXAHUE OBYUYEHUSA

10 KITIACC

IIpsiMble U VIOCKOCTH B IPOCTPAaHCTBE

OCHOBHBIE TIOHATUS CTepeoMeTpuM. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[MoasiTne 06 aKCMOMAaTHYECKOM MOCTPOSHHUN CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUU U
CIIECTBUS U3 HUX.

Bs3anMnHoe pacnonoxeHWe NOpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAIOLIUECH,
napajuleJibHbIE UM CKpelIuBarouyecs npsMble. [Ipu3Haku CKpelMBarOIIMXCS MPSMBbIX.
[TapamienpHOCT OPSIMBIX M NJIOCKOCTEH B IIPOCTPAHCTBE: MapajljIeJIbHbIE MPSIMBbIE
B IIPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, IaPATIICIBHOCTD IIPSIMON U TNIOCKOCTH.
[TapannenpHOE W HEHTpaAIBLHOE IPOECKTHUPOBaHUE, H300paxkeHue Quryp. OcCHOBHBIE
CBOWMCTBa mMapajIeIbHOTO MPOEKTHpoOBaHUs. 3o0pakeHne (uryp B MapauieTbHOU
NPOEKIHUU. YTIJIbl C COHAIpPaBJICHHBIMH CTOPOHAMHM, YrOJ MEXIAY NPAMBIMHA
B mpoctpaHcTBe. IlapamienbHOCTh IUIOCKOCTEN: MapajliesIbHbIE IIIIOCKOCTH, CBOMCTBA
napasuJieNibHbIX Miockoctei. [Ipocreiime npocTpaHcTBEHHbIE (GUTYPHI HA TIOCKOCTH:
TETpa’Ap, NapajuIeIICIIUIIE ], TIOCTPOCHUE CCYECHUM.

[lepneHIMKYyIApHOCT NOPAMONM M IUIOCKOCTH: NEPHEHIAMKYJISIPHBIE IIPSIMBbIC
B IIPOCTPAHCTBE, IIPSIMbIE NapajljlesIbHbIE U NEPIEHAUKYISIPHBIC K INIOCKOCTH, IIPU3HAK
NEPNEHANKYISIPHOCTA MPSMOU M IUIOCKOCTH, TEOpEMa O MPSMOU NEPHEHIMUKYISAPHOMN
IUIOCKOCTH. OpPTOrOHAIBHOE NPOSKTUpOBaHMUE. llepneHauKyJsip KW HaKJIOHHBIE:
pacCcTOsIHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSHUE OT IIPSIMOU IO IUIOCKOCTH, IIPOCKLIUS
dburypsl Ha IUIOCKOCTb. IlepnennukynsapHOCTH IUIOCKOCTEN: IIPU3HAK
NEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX NepneHIUKYIIsIpax.

Yriel B IPOCTPAHCTBE: YroJl MEXKAY NPSAMOM MU INIOCKOCTBIO, JIBYTPAHHBIM YIOJI,
JIMHEWHBIN yroa ABYIpaHHOro yrijia. TpEXrpaHHbI WU MHOrorpaHHble yribl. CBoiicTBa
IUIOCKMX YTJIOB MHOIOrpaHHoro yria. CBOWCTBa IUIOCKMX M JBYIPAaHHBIX YIJIOB
TPEXTPaHHOIO yria. TeopeMbl KOCHHYCOB ¥ CUHYCOB JUIsl TPEXIPAHHOIO YIJa.

MHoOrorpaHHuKH

Buapl MHOrorpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronsHas npusma,
npsiMasi W HAkKJIOHHAasT NpU3MbI, OOKOBass © TIOJHAs TMOBEPXHOCTh IPU3MBIL.
[Mapannenenunen, npsMOYTrOJIbHBIN NTapaJUIeICHOUIIE] U €ro cBorcTBa. Kparuaiimue nytu
Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Mndaropa. [Mupamuaa: n-yroapHas MupamMuaa, NpaBUIIbHAS W yCEUYEHHAsT MUPAMUIBI.
CpoiictBa péOep u OOKOBBIX TIpaHeW mnpaBuwiIbHOW TMpamuabl. [IpaBuibHbIC
MHOTOrpaHHMKHU: IIpaBWJIbHAsl MpyU3Ma U IIpaBWIbHAsg NHUpaMHUJa, IpaBUIIbHAs
TpeyrojibHas MHUpaMuJia U MPaBUIIbHBIN TeTpa’dap, KyO. Ilpeacrasienue o npaBUIbHBIX
MHOT'OTPaHHUKAX: OKTa’3Ip, JOACKa AP U UKOCAIP.

Brruncienue 31€MEeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHaiu, yribl. [lnomane
OOKOBOI1 TOBEPXHOCTH W MOJIHON MOBEPXHOCTH MPSMOMN MPU3MBI, IUIOMIAF OCHOBAHUM,
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Teopema 0 OOKOBOM MOBEPXHOCTH IpsAMOM npu3Mmsl. [lnomans 60KOBOI TOBEPXHOCTH U
IMOBEPXHOCTH MPABUIBHOU MUPAMUIBI, TEOPEMA O ITUIOIAAN yCEYEHHOU ITMPAMUIBI.

CumMmeTrpuss B IPOCTPAHCTBE. OJEeMEeHTbl  CUMMETPUH  IPaBUJIbHBIX
MHOrOrpaHHukoB. CuMMeTpuss B  HNPaBWIBHOM  MHOIOIPAaHHHUKE: CHUMMETPHUS
napajuleJIenuIliela, CHMMETPUS NOPABUIBHBIX MPU3M, CUMMETPHUS IPaBUIBHOMN
IMUPaMHUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHsiTHSI: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, [UIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPBl KOJIJIMHEApHBIE, COHAIIPABJICHHBIE UM MPOTHUBOIIOJIO0XXHO HAaIlpaBJICHHbBIC
BEKTOpbl. PaBeHCTBO BEKTOpPOB. JIEUCTBUSI C BEKTOpPAMHU: CIOKECHHUE W BbIYUTAHUE
BEKTOPOB, CyMMa HECKOJBbKUX BEKTOPOB, YMHOXXEHHE BeKTOpa Ha uuciio. CBoHCTBa
CIIOKEHUS BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOpa Ha yncio. [ToHsTne kommianapHbie
BekTOphl. [Ipn3nak kommanapHocTH TpEX BEKTOpPOB. IIpaBuio mnapamienenumnena.
TeopeMa 0 pa3iIoKEHUH BEKTOpA O TPEM HEKOMILUIAaHAPHBIM BeKTOpaM. IIpsiMmoyrosbHas
cucremMa KoopauHaT B InpoctpaHcTBe. Koopaunatel BekTopa. CBsi3p MeEXIy
KOOpJIMHAaTaMM BEKTOpa U KOOpAWHATAMHU TOYEK. YTOJ MEXAy BeKkTopaMu. CKalnsipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tena Bpalmenust

[TonsiTHs: HUIMHAPUYECKAs! TOBEPXHOCTh, KOHMYECKasi IOBEPXHOCTh, Chepruueckast
MOBEPXHOCTh, OOpa3yrwlme mnoBepxHocTer. Tema BpalleHus:: HUIUHIAP, KOHYC,
yceu€HHBII KOHYC, cdepa, map. Bzammuoe pacnonoxenue cdepbl U IMIOCKOCTH,
KacaTelabHas TII0OCKOCTH K cdepe. M3o0pakeHune Tel BpalieHus Ha TII0CKOCTH. Pa3BEpTka
HWIMHApa U KoHyca. CuMmMmeTpus cdepsl U 1mapa.

O0béM. OcHOBHBIE cBOMCTBa 00BEMOB Tell. Teopema 06 00bEME MPSMOYTOIBHOTO
napajuiesnienunena v ciaeacrBus u3 He€. OO0BEM MNPSIMOM M HAKJIOHHOM MPU3MBI,
UWJIMHPA, TUPaMuIbl U KoHyca. OOBEM mIapa U M1apoBOTro CErMeHTaA.

KomOunamuu ten BpaimieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnMcanHasi B UJIUHAD,
omnycaHHas okoJo nunHapa. [lepeceuenue cdepsl u mapa ¢ miockoctsio. Kacanue mapa
u cdepbl THIOCKOCTHIO. [IoHATHE MHOTOrpaHHWKA, OMHMCAaHHOTO OKOJIO c(epnl, chepsl,
BIIMCAHHOW B MHOI'OT'PAHHUK WM TEJIO BpalEHU.

[Tmomans MOBEpXHOCTH MUJIMHAPA, KOHYCA, TUTOManb cdepsl u e€ gactei. [lomodue
B npocTtpaHcTBe. OTHOLIEHHE 00BEMOB, IUIOMIAAEH MOBEPXHOCTEH MOAOOHBIX (UTYD.
[IpeoOpa3zoBanne  nomgobus, romoTeTusa. Pemenwe 3agad HAa  MJIOCKOCTH
C UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTtpoenue ceuyeHUd MHOTOIPAHHUKOB U TEJI BpPAIICHHUS: CEUEHUS LHIMHIpPA
(mapayienbHO U NEePHEeHANKYIISIPHO OCH), CEUEHUs KOHYca (MapaljieIbHOe OCHOBAHUIO U
MpOXOoJslllee Yepe3 BEpIIMHY), CEYEHMs IIapa, METOJbl MOCTPOEHUSI CEUEHUN: METON
CJIEZIOB, METOJI BHYTPEHHETO MPOESKTUPOBAHUSI, METO/ TIEPEHOCA CEKYIICH MIOCKOCTH.
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BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B nmpoctpaHcTBe. Onepauuu HajJ BeKTOpamMu. BekTOopHOE yMHOXXEHHE
BeKTOpoB. CBOICTBa BEKTOPHOIo yMHOXeHHMs. [IpsiMoyrosibHas cucteMa KOOpJMHAT
B npoctpancTBe. Koopaunatel BekTopa. Pasnoxkenue Bekropa no 6asucy. Koopaunarso-
BEKTOPHBII METOJ MPU PEIICHUN N'€OMETPUUECKUX 3a0ay.

JIBH:KeHus1 B IPOCTPAHCTBE

JIBm>xeHust mpoctpancTBa. Otobpakenus. [[BmxeHust u paBeHCTBO puryp. Oo1me
CBOMCTBA JBWKEHUU. Buabl IBHXKEHMH: IIapajUIeIbHBIA NEPEHOC, LEHTpalbHas
CUMMETpHS, 3€pKaJbHasi CHMMETPHUsS, IOBOPOT BOKPYr mnpsimoii. IIpeoOGpazoBanus
nonoous. [Ipsimas u chepa Ditnepa.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOydaromuiicss HAy4UTCs:

CBOOOJIHO OMNEpUPOBATH OCHOBHBIMHM IMOHSITHUSIMU CTEPEOMETPHUHU IPHU PELICHUU
3a7a4 U IPOBEJICHUN MaTEMaTUUYECKUX PACCYKICHUM;

MIPUMECHSITh AaKCHOMBI CTEPEOMETPHUM U CJICACTBUS U3 HUX TIPU PEIICHUU
reOMEeTPUUYECKUX 33/1a4;

Ki1accu(UIMpOBaTh B3aMMHOE  pAacIlOJIOKEHHE TMPsIMBIX B HPOCTPAHCTBE,
IJIOCKOCTEHN B IPOCTPAHCTBE, NIPSAMBIX U MJIIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C YIJaMU B HPOCTPAHCTBE:
MEX/ly IPSMBIMHU B IPOCTPAHCTBE, MEXKAY NPSIMOM U MJIOCKOCTHIO;

CcBOOOTHO OTIEpUPOBATH TTOHITUSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMH;

cBOOOJIHO pacro3HaBaTh OCHOBHBIC BHbI MHOTOTPAHHHUKOB (TIpU3Ma, MHUpaMHIA,
MPsIMOYTOJIbHBIN MapauieenuIes, Kyo);

KJ1acCu(UITMPOBATh MHOTOIPAaHHUKH, BEIOUPAsi OCHOBAHUS ISl KIIaCCU(UKAINH;

CBOOOJIHO OIEPUPOBATH MOHITHUSIMH, CBSI3aHHBIMH C CEUYCHHEM MHOTOTPAaHHHKOB
IIOCKOCTBIO;

BBITIOJTHSTH MapaJijIelIbHOE, IIEHTPAITHFHOE U OPTOTOHATILHOE MTPOCKTUPOBaHUE PUTyYp
Ha TIJIOCKOCTh, BBITIOJHATHh N300pakeHHsT PUTYpP Ha MIIOCKOCTH;

CTPOMTH CEUYEHHUS] MHOIOT'PAHHMKOB pPA3JUYHBIMU METOJAMHM, BBIIOJIHATH
(BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUIYp: BU]I CBEPXY,
cOOKYy, CHU3Y;

BBIUMCIIATh IUIOIIAAM IIOBEPXHOCTEH MHOIOIpaHHUKOB (IpU3Ma, NUPaMHUIA),
FeOMETPUUYECKUX TeJ C IpUMEHEHHEM (HOpMYJT;

CcBOOOJIHO OMNEpUPOBATHh IOHITHUSIMHU: CUMMETPHsSI B NPOCTPAHCTBE, LIEHTP, OCh
Y IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U TIJIOCKOCTh CUMMETPUU (PUTYPBHI;

CcBOOOJIHO  OIEPUPOBATH  IOHSATHUSIMHM, COOTBETCTBYIOIIMMHU  BEKTOpaM |
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIMOJIHATH JEMCTBUS HAJl BEKTOPaMHU;

peuaTh 3aJa4d Ha J10Ka3aTesIbCTBO MAaTEMAaTHYECKUX OTHOIIEHUN M HaXOXKJECHUE
FeOMETPUUYECKUX  BEJIMYMH, TIPUMEHsII U3BECTHbIE  METOJbl MpPU  PEIICHUU
MaTeMaTUYEeCKHUX 3a1a4 MOBBIIIEHHOTI'O0 U BBICOKOT'O YPOBHS CIIOKHOCTH;
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NIPUMEHSTh IIpoCTEUIINE IIpOrpaMMHBIE cpelcTBa 51 3JIEKTPOHHO-
KOMMYHMKAIIMOHHbBIE CUCTEMBI [IPH PEIIEHUH CTEPEOMETPUUYECKUX 3a1a4;

W3BJICKATh, peoOpa30oBHIBATH u UHTEPIPETUPOBATH nHOpMaHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTypax, IMPEACTABICHHYIO Ha YepTeXax H
PUCYHKAX;

NPUMEHATh MOJYyYEHHBbIC 3HAHUS Ha MpaKTUKE: CpPaBHUBATh U aHAJIM3UPOBATH
pealibHbIE CHUTYallMM, OPUMEHATh W3Y4YCHHbIE MOHATHS B IPOIIECCE TMOUCKA PEIISHUS
MaTeMaTU4YEeCKU CPOPMYIUPOBAHHON NPOOJIEMBI, MOIEIUPOBATH PEaIbHbIE CUTYallUH Ha
SI3BIKE  I€OMETPUH, MCCIEAOBAaTh NOCTPOEHHBIE MOJEIM C  HCIOJb30BAHUEM
reOMETPUUYECKUX MOHATHUI U TeOpeM, armnapara aiareopsl, pemaTb NpakTHYeCKUe 3a1auu,
CBSI3aHHBIE C HAXO0XK/ICHUEM I'€OMETPUYECKUX BEJINYMH;

MMETh TPEICTABICHUS] 00 OCHOBHBIX dTallaX Pa3BUTHSI T€OMETPHU KAaK COCTaBHOM
gacTu (pyHAaMEHTA Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CcBOOOJIHO ONepUpOBaTh NOHATUAMU, CBA3aHHBIMU C IWJIMHIPUYECKONH, KOHUYECKOI
U c(peprUUECKOM ITOBEPXHOCTIIMH, OOBACHATH CLIOCOOBI TOIY4YEHUS;

OIIepUPOBATH MOHSATHSIMU, CBI3aHHBIMU C TEJIAMHU BPAILICHUS: IIWJIMHAPOM, KOHYCOM,
cepoii u mapom;

pacmo3HaBaTh Tela BpalleHus (LMUIMHApP, KOHYC, cdepa W map) U OOBICHATH
CITOCOOBI MOJTYY€HUSI TEJT BPAIICHUS,

KJacCU(UITMPOBATHh B3aUMHOE PACITOJIOKEHUE ChEPhI U THIOCKOCTH;

BBIUHCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB M TEJl BpAIlleHHs, OOBEMBI U
IUIOIIA/IM TMOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJI BPAIICHUS, T'€OMETPUYECKUX TeI
¢ mpuMeHeHueM GopMyI;

CcBOOOJIHO ONEpUPOBATH MTOHITUSIMH, CBI3aHHBIMHU C KOMOWHAILIUSAMU TEJI BpallleHUs
W MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BIIMCAHHBIA B c(hepy M OMUCAHHBIA OKOJIO CEPHI,
c(epa, BnucanHasi B MHOTOTPAaHHUK HJIM TEJIO BPAIIICHMUSI,

BBIUHUCIISAITH COOTHOWICHUSI MEXIY IUIOMAAsIMHA TIOBEPXHOCTEH © 00BEMaMu
OJIOOHBIX TEI;

n300paxarb H3ydaeMble (UIYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU
W3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYEHUS
TeJ BpalleHUs;

W3BJIEKATh, HHTEPIPETUPOBATH 51 peoOpa3oBBIBATH nHdOpMaIHIO
O MPOCTPAHCTBEHHBIX T'€OMETPHUUECKHX (Urypax, IPEICTABICHHYI0 Ha YepTexax H
PUCYHKaX;

CcBOOO/THO ONIEpUPOBATH MTOHSITUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONEpPAalluy HaJl BEKTOPaMU;

3a71aBaTh IVIOCKOCTh YPABHEHUEM B J€KAPTOBOM CUCTEME KOOPAWUHAT;

pelmarb TeOMETPUYECKHE 3aJauyd Ha BBIYMCICHUE YIJIOB MEXIYy NPAMBIMH U
IUIOCKOCTSIMM, BBIYMCJICHHUE PACCTOAHUN OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO1a IPU PEILICHUH;
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CcBOOOJIHO ONEPUPOBATH MOHSTUSMU, CBSI3aHHBIMHU C JBUKEHUEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMKCHHM;

BBIMOJIHATH U300pa’KE€HUSI MHOTOIPaHHUKOM M TE€JI BpallleHUsI MPU MapajuIeIbHOM
MepeHoce, NEHTPATPHOW CUMMETPHUH, 3€pKATBHOM CUMMETPHHU, MPH MTOBOPOTE BOKPYT
MPSIMOM, TIPEOOpa30BaHUs TTOAOOHS;

CTPOMTH CEUEHHUs] MHOIOTPAaHHUKOB M TEJ BpaIllEHUs: CEYEeHHUs LWIMHIpa
(TTapasuIenbHO Y MEPIICHANKYJIISIPHO OCH), CEYEHHS KOHYyca (TMapajieIbHOe OCHOBAaHHIO U
MPOXOJsIIee Yepe3 BEPIINHY), CEUCHUS 111apa;

HCTIOJIB30BaTh METOJBI MOCTPOCHHSI CEYCHUN: METOJ CJIEIOB, METOJ BHYTPEHHETO
MMPOSKTUPOBAHUS, METOJT IEPEHOCA CEKYIIEeH MII0CKOCTH;

JIOKa3bIBAaTh TEOMETPUUECKUE YTBEPIKICHUS;

MIPUMECHSTh TEOMETpUYECKHe (aKThl JJIsl PEHICHUS CTEPEOMETPUYECKUX 3a1ad,
MpEeAnoiaralMX HECKOJIbKO IIaroB PEIICHUs, €CIU YCJIOBUS HPUMEHEHHUS 3aJaHbl
B SIBHOW U HESIBHOU (hopMe;

pelIaTh 3aJa4y Ha J0Ka3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLIEHUN M HaXOXJCHUE
TeOMETPUUECKUX BEIUYNH;

MIPUMEHSITh TPOTPAMMHBIE CPEJICTBA U AJICKTPOHHO-KOMM YHUKAIITUOHHBIC CHUCTEMBI
MIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

MIPUMECHSTh TIOJYYCHHBIC 3HAHWUS Ha IPAKTUKE: CPaBHUBATh, AHAJIW3UPOBATh H
OLICHUBATh peajbHbIE CUTYyAIlUH, IPUMEHSATh U3YYEHHBIE MMOHSITHUS, TEOPEMBI, CBOMCTBA
B TIpOIIECCE€ TIOMCKAa PEIICHUsS MaTeMaTH4YecKh COpPMYIMPOBAaHHON MPOOIIEMHEI,
MOJICIMPOBAThH peajlbHbIe CUTYAIlMd Ha SI3bIKE T'€OMETPHUHU, UCCIIE0BATh MMOCTPOCHHbIE
MOJIENM C MCHOJIB30BAHMEM T'€OMETPHUYECKUX MOHATHA M TEOpeM, ammapara aiareophl,
pelraTh NpakTUYEeCKHUE 3aa4u, CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPHUISCKUX BEITUYHH;

MMETh MPEICTABICHUSI 00 OCHOBHBIX 3TallaX Pa3BUTHUSI T€OMETPHUHU KAK COCTaBHOM
yacTu (pyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.
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10 KJIACC
Hazpanue KonuuecTtBo OCHOBHBIE BH/IBI I€SITEILHOCTH
OcHOBHOE cofep)KaHue
pasnaena (TeMbl) Kypca 4acoB y4yanuxcs
BBenenue B crepeoMeTpuio 23 OCHOBHBIE IIPOCTPAHCTBEHHbIE Onpenensite INIOCKOCTH Kak QUrypy,

(bUrypHL.
[TonsATHS cTepeoMeTpUM: TOUKA,

npsiMasi, TNIOCKOCTb, TTPOCTPAHCTBO.
OcHoBHBIE TTpaBUJIa U300paKEHUS

Ha PUCYHKE TUIOCKOCTH, IMapayIeabHBIX
NPSIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka.

[NoHsTHS: TIepeceKaronecs MI0CKOCTH,
repeceKaronmecs npsiMast ¥ IJI0CKOCTh;
MOJIYTPOCTPAHCTBO.

MHororpaHHuKH, U300pakeHne
MPOCTEHIIINX MTPOCTPAHCTBEHHBIX
(dburyp, HECyIIECTBYIOIIUX OOBEKTOB.
AXKCHOMBI CTEPEOMETPHH U TIEPBHIC
CJIEJICTBUSI U3 HUX.

Crioco0bl 3a7aHus TPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE.
OO6o3HaueHUs MPSIMBIX U TIIIOCKOCTEH.
Ceuenwsi. M3o0pakeHHne ceUeHUM

B KOTOPOM BBITIOJIHSAETCS IJIAHUMETPHUSI.
Jlenatp mipocTeiime Joruueckue
BBIBO/IbI U3 aKCUOMAaTHUKH TNIOCKOCTH.
IIpuBoauTE MpUMEpPHI peasibHbIX
00BEKTOB, UACATN3AIMEH KOTOPHIX
SIBJISIFOTCSI aKCUOMBI T€OMETPHH.
N3yuyaTh, IpUMEHSITHh NPUHIUIIBI
MOCTPOCHUS CEUCHUMU.

Hcnonb30BaTe 4151 HOCTPOEHUS
CEYEHUU METOJ CJIEA0B, METO
BHYTPEHHET O NPOEKTUPOBAHUSI, METO/I
IIEPEeHOCa CEKYIIEH TNIOCKOCTH.
Pemiate crepeoMeTprudeckue 3a1adu:
Ha OIpe/IeJICHUE BUJa CEYCHUS U
HaXO0XJ€HUE €ro IUIOLIAIH.
Axtyanu3upoBaTh (aKThl U METOJIBI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOAUTH AHAJIIOTUH.

Hcnonb30BaTh Npy pelieHrH 3aja4
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nupamMuael, Kyoa v Ipru3Mbl, KOTOpPbIE
MPOXOJAT Yepe3 ux péopa.
N3o06pakenue nepeceyeHus
IIOJIy4E€HHBIX INIOCKOCTEH.
PackpammBanne NOCTPOCHHBIX CEYEHUN
Pa3HBIMM LIBETAMHU.

Merton cieioB JJisl TOCTPOCHUS
ceyeHuii. CBoiicTBa NepeceyeHU
npsAMBIX U m1ockocren. Iloctpoenue
CEUEeHUH B MUpaMuie, Kyoe 1o Tpém
ToukaMm Ha péOpax. Coznanue
BBIHOCHBIX YEpPTEXKEHN U 3alliCh 11aroB
IIOCTPOECHUSI.

[ToBTOpEHME NIIAHUMETPUH.

Teopema 0 IpoONOPIUOHAIIBHBIX
otpeskax. [logobue TpeyronbHIUKOB.
Teopema Menenasi. Pacuértsl

B CEUEHMSIX Ha BEIHOCHBIX UepPTEkKax.
Hcropust pa3BUTHS IUIAaHUMETPUH

1 CTEpEOMETPUHU

CIeyIolI1e IITaHUMETPUYECKHUE (DaKThI
1 METOJBL:

Teopemblr @aneca u

O MPONOPLUHOHAIBHBIX OTPE3KaAX.
ANropuTMm JieeHust OTpe3Ka

Ha N paBHBIX yacTeil. Teopema
Menenas.

PaBHoOeapeHHBIN TPEYTrOJIbHUK.
PaBHOCTOpPOHHMI TPEYTrOJIBHHUK.
[TpsAsMOYTONBHBIN TPEYrOJILHUK.
CBOMCTBO cpe/iHEN JIMHUU
TpeyroiabHuka. CBOMCTBO OUCCEKTPUCHI
yriia TpeyrojibHuka. CBOMCTBO MeIuaH
TpEeyroJbHUKA.

IIpu3Haku mo100Ust TPEYroJIbHUKOB.
ITonyuaTs nipeacraBiieHus: 00
OCHOBHBIX dTarax pa3BUTHUsI TEOMETPUH
KaK COCTaBHOM 4yacTH (pyHIaMEeHTa
Pa3BUTHUS TEXHOJIOTUI

B3aumnoe PaCIIOJIOKCHUC
MIPpsAMBIX B IIPOCTPAHCTBC

BzaumHoe pacnosiokeHne npsmMbIX

B IpocTpaHcTBe. CKpeluBaronmecs
npsmble. [Ipu3Haku cKpemBaronmxcs
MPSIMBIX.

[TapannenpHble nIpsiMble

Krnaccudumnuponarts B3auMHOe
pacmnoJIOKEHUE MPAMBIX

B IIPOCTPAHCTBE, NILTIOCTPUPYS
PUCYHKaMH U OPUBOJISI IPUMEPHI
U3 peajbHOM KU3HMU.
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B IIpocTpaHcTBe. Teopema

O CYLLIECTBOBAaHUU U €JUHCTBEHHOCTH
NPSIMOU MapauIeIbHON JTaHHOU
MPSIMOU, MPOXOISAILEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIe)Kallleh

Ha JTaHHOUW IIPSIMOU.

JleMMa 0 nmepecedeHny napanjeibHbIX
NPSIMBIX INIOCKOCTHIO. [TapaniensHocTh
TpEX npsAMbIX. Teopema o TpEX
rapanjebHbIX MPSMBIX.

TeopeMa 0 CKpeIMBaIOIIMXCS IPSMBIX.
[NapamienpHOE MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapaJlICIILHOIO
npoektupoBanus. M3o0paxxenue
pa3HBIX (UTYpP B TTapajjieIbHON
MPOEKIUM.

LlenTpanbHast IpoOeKIHs.

Yron ¢ coHanpaBiI€HHBIMU CTOPOHAMH.
VYron Mexay nNpsiMbIMH.

3amadyn Ha TOKa3aTeILCTBO U
HCCJIEI0OBAHUE, CBA3aHHbBIE

C PACIIOJIOKEHUEM IPSIMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYILIECTBOBAaHUU U €JUHCTBEHHOCTH
napajuieJIbHOM NPAMOM, NPOXOASIIEN
yepe3 TOYKY IIPOCTPAHCTBA U HE
JIeKAIEW Ha IPYyrod NpsaMou; JeMMy
0 IIEPECEYEHUH TUIOCKOCTH JIBYMSI
napajjieibHbIMU MIPSIMBIMH; TEOPEMY
0 TPEX NMapauIeIbHBIX NPSIMBIX.
JlokaspIBaTh IpU3HAK
CKpPEILIHUBAIOIINXCS MPSIMBIX, TEOPEMY
O CKPEILIMBAIOLIMNXCS MPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPaBJI€HHBIMU CTOPOHAMU.
OOBSICHATDH, UTO HA3BIBACTCS
MapaJuIeIbHBIM U LIEHTPAJIbHBIM
MPOEKTUPOBAHUEM M KaK BBIIIOJIHIETCSA
MPOEKTUPOBaHUE (PUTYP HA TLIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapAIIETbHOTO
MPOEKTUPOBAHUSI.

N3o0pakats B mapayuieabHOM
MPOEKIIUMU Pa3HbIE TEOMETPUUECKHUE
dburypsl.

Pemiate crepeomeTprueckue 3a1auu
Ha J10Ka3aTeJIbCTBO U UCCJIEIOBaHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSIMBIX
B IIPOCTPAHCTBE.
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IIpoBoauTh NOKa3aTEIbHbBIE
paccyXIeHus MPHU PELICHUN
reoMeTpUYECKUX 3a/ay, CBSI3aHHbIX
CO B3aMMHBIM PACIOJIOKEHUEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBaTh, aHAJIM3UPOBATH U
OIICHUBATh YTBEPKICHUS C IEITBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUN.
MopnenupoBars peabHbl€ CUTYaIlUH,
CBSI3aHHBIE CO B3AaMMHBIM
PAacCTOIOKEHUEM MPSIMBIX

B IPOCTPAHCTBE, Ha SI3bIKE T€OMETPUH.
HccnenoBaTh ocTpOSHHBIE MOJIETN

C UCIIOJIB30BAHUEM I'€OMETPUUECKUX
MOHSTHI U TEOPEM, amrapara ajareOpsl,
U (POBBIX PECYPCOB.

ITonyuyaTe nipencrasieHne

0 IIEHTPAJILHOM MPOCKTHPOBAHUH

1 00 ucTopuu padoT MO TEOPUHU
MePCTICKTUBHI

[TapanmenpHOCTH IPSIMBIX
Y IIJIOCKOCTEN
B IPOCTPAHCTBE

[TonsTHs: MapamIenbHOCTh IPSIMOM U
IIOCKOCTH B IPOCTPAHCTBE.

[Ipn3nak napajuieIbHOCTH NIPSIMOU U
mrockoct. CBOMCTBA NapajlIeIbHOCTH

Krnaccudunuposats B3auMHoe
pAaCIOJIOKEHHUE NMPSIMOM U TNIOCKOCTH
B IIPOCTPAHCTBE, MPUBOAS
COOTBETCTBYIOILIIME TPHUMEPHI
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MPSIMOI U TIJTOCKOCTH.
I'eomerpuueckue 3agauu

Ha BBIYMCIICHHUE U JOKA3aTeJILCTBO,
CBSI3aHHBIE C NAapaJJIEIbHOCTHIO

NPSAMBIX U MIJIOCKOCTEN B IMIPOCTPAHCTBE.

ITocTpoenue cedeHus, MPOXOAAIIETO
yepe3 JaHHYIO MPSIMYIO Ha YEPTExXe U
MapajuieJIbHOTO APYrou MpsIMOM.
Pacuér ornomenui. [lapannensHas
IIPOEKIYsI, IPUMEHEHUE

JUJIS IOCTPOEHHUS CeUYEHU KyDa

U NapajuiesenuIeaa.

CBolicTBa napajuiejenuIiesla i Ipu3Mabl.

[MapannensHbie mnockoctu. [lpu3naku
apajuieJIbHOCTH JIBYX MJIOCKOCTEN.
Teopema 0 nmapayuieJIbHOCTH U
€JIMHCTBEHHOCTH TUIOCKOCTH,
OpPOXOASIIEH Yepe3 TOUKY, HE
MPUHAIJICKAIYIO TAHHOM MIOCKOCTH U
CJIEICTBUS U3 HEE.

CBoiicTBa napamuieabHbIX MIOCKOCTEH:
0 MapaJuIeIbHOCTU OPSIMBIX
MepecevyeHus MpU MepPeceueHnd ABYyX
rapajuieJIbHbIX INIOCKOCTEN TPETHEM;
00 OTpe3Kax nmapauielIbHBIX TPSMBIX,
3aKJIFIOYEHHBIX MEXKAY NapaieIbHBIMU

13 PEATbHOMN KU3HU.

DopMyIMPOBATH OIPEICICHUE
napasjiesIbHbIX IPIMON U IJIIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 MapaJIEIbHOCTHU NIPSIMOM U
IUIOCKOCTH; CBOMCTBA NapaJIEJIbHOCTH
NPSIMOU U TNIOCKOCTH.

Pemiate crepeomerpuueckue 3axaqu
BBIYMCIICHUS U JOKA3aTEIbCTBO,
CBSI3aHHBIE C NMAPAJUICIBHOCTHIO
NPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
Pemares npaktrueckue 3anauun

Ha IIOCTPOEHUE CEUEHUI Ha YepTekax
TeTpadapa U napajulesIenuneaa.
Pemiate crepeomerpruueckue 3aauu,
CBSI3aHHBIE C IOCTPOCHUEM CECUECHUU
IUIOCKOCTBIO.

IIpoBOaNTH JTOTMYECKN KOPPEKTHBIE
JI0Ka3aTEJIbHBIE PACCYXKICHUS

IIPU PELIEHUU F'€OMETPUUECKHUX 3a]1a4
CBSI3aHHBIX C NMapAJICIIbHOCTHIO
IUIOCKOCTEH.

CpaBHUBATh U aHAJIU3UPOBATH
peaIbHBbIE CUTYAllUH, CBSI3aHHBIC

C NapalJICJIbHOCTBIO IIPSIMOU U
INIOCKOCTH B IIPOCTPAHCTBE;

CtpaHunua
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IJNIOCKOCTAMM, O ICPCCCUCHUU HpHMOﬁ
C ABYMsI NTapaJUICIIbHBIMU IIJNIOCKOCTAMHU

MOJCIHUPOBATH PCAJIbHBIC CUTYAllUH,
CBA3aHHBIC C TTApaAJIJICIIbHOCTBIO
HpﬂMOfI " IINIOCKOCTH B ITPOCTPAHCTBEC,
Ha sI3bIKC TCOMCTPUHN

IleprieHauKyISIpHOCTH
NPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

25

IToBTOopenue: Teopema IIudaropa
Ha IJIOCKOCTH, TPUTOHOMETPHSI
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a ¥ MPSIMOYTOJIBHOTO
napasnienenunena. Beranciaenue njimH
OTPE3KOB B Ky0O€ U IPSIMOYTOJIbHOM
rapaseenunese.
[lepnen MK yIAPHOCTL IPAMOUN U
ruiockocTH. IIpusnak
NEPIEHAUKYJISIPHOCTH IIPSAMOU U
IIOCKOCTH. Teopema 0 CynecTBOBaHUHN
1 €JUHCTBEHHOCTH IPSAMOH,
MIPOXOISIICH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPHECHANK YIS PHOMN
K mockoctu. [Inockoctu n
MEePHEeHAUKYJISIPHbIE UM MpsiMast

B MHOT'OT'PaHHUKAX.
IlepniennuKynsip U HAaKJIOHHAS.
ITocTpoenue nepnenauKkymsipa

W3 TOYKHU Ha NPSIMYIO.

Teopema o TpEX nepneHAUKyIsIpax
(mpsimast u oOpaTHast).

Axtyanu3upoBaTh (HaKThl U METOJIbI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJAUTH AHAIOTHUH.
DOOpMyIHMpOBaATh ONPEEIICHUA
MEePHEHIUKYJIIPHBIX TPSMBIX

B IIPOCTPAHCTBE; ONpPEIEICHUE TTPIMOH,
MEePHEHIUKYJISIPHOMN K IIJIOCKOCTH.
JlOoKa3bIBaTh: IEMMY

0 MEPHEHAUKYJISIPHOCTH ABYX
MapaJuIeNIbHBIX MPSIMBIX K TpeThel
MPSIMOI; TEOPEMBI O CBSI3U MEXKIY
MapaJUIEIbHOCTBIO MIPSAMBIX U UX
NEPIEHAUKYJSIPHOCTBIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BHIPAKAIOILYIO
MPU3HAK NEPIEHIUKYISIPHOCTH MPSIMOMN
U IUIOCKOCTH; TEOPEMY

O CYIIECTBOBAaHUHU U €IUHCTBEHHOCTH
IPSIMOU, MPOXOISIIEN YEPE3 NAaHHYIO
TOYKY Y NEPIEHAUKYIISIPHON K JaHHOM
IIOCKOCTH.

H306paxath B3aUMHO
MEepHEHINKYJIIPHBIE TIPSIMYIO
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Yron MeX1y CKpeIUBaOIIUMUCS
npssMbIMU. [lonck neprieH InKyIsIpHbIX
IPSIMBIX C IIOMOILBIO
MEePHIEeHANKYJISIPHBIX MIIOCKOCTEN
OpToronaibHOE MMPOEKTUPOBAHUE.
[TocTpoenue ceueHuii Kyoa, IPU3MBI,
MPAaBUJILHON MUPAMUABI C HOMOIIIBIO
OPTOrOHAJIBHON MPOEKIIUH.
Cummerpust B IPOCTPAHCTBE
OTHOCHUTENBHO IT0cKOCTH. [limockocTn
CUMMETPUNA B MHOTOI'PAHHUKAX.
[Tpu3zHak nepneH AUKyYISIPHOCTH
MPSIMOM U TNIOCKOCTH KaK CJIIEICTBUE
cummetpuu. [IpaBunbHbIE
MHOI'OIpaHHUKH

Pacuér paccTossHUl OT TOUKH

110 1ockocTh. CnocoObl ONYCTUTh
MEPIEHANKYISPbl: CAMMETPHUSL, CIABUT
TOYKH T10 NapaUICIIbHON MPSIMOM.
CaBur no HenmapauleIbHON NPSMOU,
U3MEHEHUE PACCTOSIHUN

Y IJIOCKOCTb.
DopMyIMpoOBaTh CBOMCTBO
MEePHEHIUKYJISIpa 110 OTHOIIEHUIO

K TJTIOCKOCTH.

[TonyuaTh nipeacTaBiieHUE O 3HAYCHUU
MepHeHINKYJIsIpa JJIsl Apyrux odnactei
Hayku ((pHU3UKa, IHEPreTHKa, Ja3epHbIC
TEXHOJIOTUH), B peaIbHOM KU3HU
(TexHMKa, OKpYXKaroIasi 00CTaHOBKA).
Jloka3pIBaTh yTBEpIKI€HUS, CBsI3aHHBIE
C IPOEKUHUEN NPSIMOU HA IIIOCKOCTH,
HETISPIICHANKYIISIPHYIO K 3TOU MPSIMOIA.
Jloka3bpIBaTh TEOpPEMY O TPEX
MEPIESHINKYJIISIPaX U TEOPEMY
00paTHYIO TeopeMe O TPEX
MepHEHINKYJISIpax.

[TonyuaTs nipencTaBieHue

00 OpPTOTOHATLHOM MPOCKTHPOBAHUH.
Jloka3eIBaTh TEOPEMY O MPOCKIIUU
TOYKHU Ha MPSIMYIO.

Pemrats crepeomerpudeckue 3a1auu,
CBSI3aHHBIE C NMEPHEHINKYISIPHOCTHIO
NPSIMOU U TNIOCKOCTH.

Pemars npukiannele 3a1a4u,
CBSI3aHHBIE C HAXO0XKJICHUEM
reOMETPUUYECKUX BEJIMYMH.
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Pemarts crepeomerpuueckue 3aaauu,
CBSI3aHHBIE C IIPUMEHEHUEM TEOPEMBI
0 TpEX NEepHeHAUKYIApax,
HaxXO0XJICHUEM PaCCTOSHUU,
MOCTPOEHUEM MPOCKIIUM.

CpaBHUBATh U aHAIM3UPOBATH
YTBEPKJICHUS C LEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUN.
AHanmu3upoBaTh 1 MOJEIIUPOBATH

Ha SI3bIKE TEOMETPUHU PEAJIbHBIE
CUTYyaIlluH, CBSI3aHHBIE

C NEPHEHIUKYJISIPHOCTBIO TIPSIMOU U
IJIOCKOCTH; UCCJIEIOBATh IMTOCTPOCHHBIE
MOJICJI, B TOM 4YHCJIE U

C UCIIOJIb30BAaHHUEM ariapara ajareOpbl

YT1iabl U paccTosiTHUSA 16 IToBTOpEHME: yroa Mex 1y NpsIMbIMU Axtyanu3upoBaTh (HaKThl 1 METOJIBI
Ha TJIOCKOCTH, TPUTOHOMETPHSI IUTAHUMETPHUH, PEJICBAHTHBIC TEME,
B IIPOM3BOJILHOM TPEYTOJIbHUKE, MPOBOAUTH AHAJOTHUH.
TEOpeMa KOCUHYCOB. DOpMyIHUpOBaATh ONpPEJICICHUE
IToBTOpEHME: yron Mexay JIBYTPAHHOI'O YIJa.
CKpEILIMBAIOIIUMUCS MPSIMBIMU Jloka3pIBaTh CBOMCTBO pAaBEHCTBA BCEX
B IIpocTpaHcTBe. ['eomerpuueckue JINHEVHBIX YIJIOB JABYIPAHHOIO yrJa.
METO/1bl BBIYMCIIEHUS YIJla MEXAY KnaccuduupoBaTs AByrpaHHbIC YIIIbl
NPSIMBIMU B MHOTOTPaHHUKAX. B 3aBUCUMOCTH OT UX IPAJAYCHON MEpHI.
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JByrpannsbiii yroja. CBOHCTBO
JIMHEWHBIX YTJIOB JBYIPAHHOI'O yIJa.
IleprieH 1K yIsIpHBIE IIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHANKYJISIPHBIX
ruiockocren. [Ipu3znak
NEPIEHANKYJISIPHOCTH IIJIOCKOCTEN;
TEO-peMa O MPSIMOI MepeceUeHUst IByX
IIOCKOCTEU NMEPIEHANKYIISIPHBIX
TPETHEU IIIOCKOCTH.

[TpssMOyTrOBHBIN NapaIeIEeIUIIET;
KyO; U3MEpeHHUs, CBOUCTBA
HPAMOYTOJIBHOT'O TTapaJuIeIeUNeaa.
Teopema o quaroHanau NpPsIMOYIrOJIbHOIO
NapajuiesIenunea U CIeACTBUE U3 HEE.
CrepeoMeTpUYECKHUE U TTPUKIIAHBIE
3aJ1a4M, CBSI3aHHBIE CO B3AUMHBIM
pACIIOJIOKEHUEM MPSIMBIX U MIJIOCKOCTH.
[ToBTOpEHME: CKpEIMBAIOIIUECS
NpsiMble, NapaJiyleIbHbIE INIOCKOCTH

B CTaHJAPTHBIX MHOIOTpaHHUKAX.
ITapa napamienbHBIX MIOCKOCTEN

Ha CKPEILIUBAIOIINXCS NPIMBIX,
pacCTOsIHUE MEXIY
CKpEILMBAIOIIMMUCS NPSIMBIMU

B IIPOCTBIX CUTYaLUsX.

Onyckanue neprneHnuKyJsipos,

DOopMynupOBaTh ONPEICICHUE B3aUMHO
NEPIEHANKYJISIPHBIX MIIOCKOCTEMN.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
NEPIEHANKYJISIPHOCTH ABYX
IJIOCKOCTEM.

DOopMynupoOBaTh CIEACTBUE

(M3 mpu3HaKa) o NePHeHAUKYISIPHOCTU
INIOCKOCTH, KOTOpas IEpIEeHANKYJIsIpHA
NPSIMOM, IO KOTOPOU MEPECEKAIOTCA ABE
IUIOCKOCTH, 3T INIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIACHUS O €0
CBOMCTBax; TEOPEMY U CJIEJICTBUE

13 HE€ O IMaroHasaX IpsAMOYIrOJIbHOTO
HnapajuiesIenuneaa.

Pemiate crepeomerpruueckue 3aauu,
CBSI3aHHBIE C MEPIIEHIANKYISPHOCTh
MNPSIMBIX Y MIJIOCKOCTEMN, UCTIONB3YS
TUTAHUMETPUUIECKUe (PaKThl 1 METOIBI.
[IpoBOIUTH JTIOrMYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKIECHUS IPU
pEIIeHNH TeOMETPUYECKHUX 3a]ad,
CBSI3aHHBIX C IIEPIIEHINKYISIPHOCTBIO
IUIOCKOCTEM.

AHanu3upoBaTh U MOAEINPOBATH

Ha S13bIKE€ T€OMETPUH PEaIbHBIE
CHUTYyalluH, CBI3aHHbIC
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BBIYMCIICHUE PACCTOSIHUNA OT TOUKH
J10 TOYKH; TIPSIMOM; INIOCKOCTH.
Brruncnenue paccToSHUNA MEXIY
CKpEILIMBAIOIIUMUCS PSIMBIMHU

C NOMOIIBIO NEPIEHIUKYIISPHOMN
IVIOCKOCTH.

TpéxrpaHHblil yroj, HEpaBEHCTBA
JUIsL TPEXTPAHHBIX YIJIOB.

Teopema Iudaropa, Teopemsl
KOCHHYCOB U CHHYCOB

JUTsL TPEXTPAHHOTO yria. DJIEMEHTHI
chepruuecKor reOMEeTPUH:
reoJIe3UNYeCKue JIMHUN Ha 3eMiie

C EPHEHAUKYJISIPHOCTBIO NIPSAMBIX U
IUIOCKOCTEH.

HccnenoBaTh NOCTPOEHHBIE MOJIEINH,
B TOM YHCJIE U C UCIIOJIb30BaHUEM
armnapara ajJreopsl.

Pemarts npukiaaHeie 3a1a4u,
CBSI3aHHBIE C HAXOXKJICHUEM
reOMETPUYECKUX BEJIIMYUH

MHororpanHuKHU

Cucremarusanus 3HaHUM:
MHOrorpaHHMK M €ro 3J€MeEHTHI.
[Iupamunga. Buasl nupamun.
[IpaBuibHas nupamuja.
[Tpuszma. [Ipsimast u HaKJIOHHAA
npusMsbl. [IpaBunbpHas npusma.
[Ipsamoit napannenenunesn,

MPSMOYTOJIbHBIN Mapajijiesienumnes, Kyo.

Brinykiibie MHOTOrpanHuku. Teopema
Oiinepa. [IpaBunbHbIE U
MOJIyIPaBWJIbHbIE MHOIOIPAHHUKHU

PaGoraTh ¢ yueOHUKOM: 3a/1aBaTh
BONPOCHI, J€JIaTh 3aMEUaHUsl,
KOMMEHTapHU.

AHanu3upoBaTh pelICHUE 3aJa4H.
PucoBaTp BBIITYKJIbIE MHOTOTPaHHUKH
C 3aJIaHHBIMH CBOMCTBAMU;
BOCCTAHaBJIMBATh OO BUT
BBIINYKJIOI'O MHOT'OTPaHHUKA IO JIBYM
€ro MPOeKIUSIM.

Jloka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOT'OI'paHHUKA.

PucoBarp BbITyKJIbIE MHOTOTPaHHUKHU
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C pa3HOM PUJIEPOBOM XapaKTEPUCTHUKOIA;
HCCJIEI0BATh BO3MOXXHOCTH TOJIyYE€HUS
pe3yabTara Ipyu BapbUPOBAHUU JAaHHBIX.
Jloka3pIBaTh CBOMCTBA IIPAaBUIIBHBIX
MHOTrOrpaHHUKOB. [ImanupoBare
IIOCTPOEHUE ITPABUIIBHBIX
MHOTOIPaHHHUKOB Ha MOBEPXHOCTSIX
JIPYTUX IIPaBUJIBHBIX MHOI'OIPaHHUKOB

BexkTopsl B mpocTpaHcTBE

12

ITonsaTue BekTOpa Ha MJIOCKOCTH

1 B IPOCTPAHCTBE.

CyMMa U1 pa3HOCTb BEKTOPOB, IPABUIIO
rnapajjieJenuIie/1a, yYMHOKEHHE BEKTOpa
Ha YHUCJIO, PA3JIOKEHUE BEKTOpa

1o 6a3ucy TpEX BEKTOPOB, HE JISKAINX
B OJJHOM IINIOCKOCTH.

CkasisipHOE NPOU3BEIEHUE,
BBIUMCJICHHUE yIJIa MEXKAY BEKTOPAMU

B IIPOCTPAHCTBE.

IIpocrelimme 3agaum ¢ BEKTOpaMu

AxTyanu3npoBath (aKThl U METObI
TUTAHUMETPHUH, PEIICBAHTHBIC TEME,
MPOBOAUTH AHAIOTHU.

OmnepupoBaTh MOHITUAMM: BEKTOP

Ha MJIOCKOCTU U B MPOCTPAHCTBE;
KOMILTIaHapHbIE BeKTOpPHIL. [IpuBoauts
MpUMEpPHI (PU3NIECKUX BEKTOPHBIX
BEJIMYHH.

OcBauBaTh NpaBuiia BIIOJIHEHUS
JOCHUCTBHUM CJIOKCHUS M BRIYUTAHUS
BEKTOPOB, YMHOXKEHUSI BEKTOPa

Ha YHCIIO.

Jloka3pIBaTh MpHU3HAK KOMILJIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3IIOKEHUU
JFOOO0TO BEKTOPA MO TPEM JaHHBIM
HEKOMILUTaHAPHBIM BEKTOpPaM
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[ToBTOpeHue, o6001IICHNE
M cUCTeMaTu3anus 3HaHUH

O6o611aro1iee MOBTOPEHUE MOHITUH
1 METOJOB Kypca T€OMEeTPUHr

10 xmacca, cucremMaTu3anus 3HaAaHUK.
Hcropust pa3BUTHSI CTEPEOMETPUU KaK
HAyK{ U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

Pemars crepeomerpudeckue 3a1aduu
Ha JI0OKa3aTEIbCTBO MAaTEMATHYECKIX
OTHOIIEHUH, HAX0KICHHUE
FeOMETPUYCCKUX BEJIMYUH (JUIHH,
YIJIOB, TUIOMIAACH, OOBEMOB).
Hcnons30BaTh Npu pelicHUH
CTEPEOMETPUYCCKUX 3a1a4
TUTAHUMETPUYECKUEe (PaKThl U METO/IHI.
[IpoBOAUTH JTOTMYECKU KOPPEKTHBIC
JIOKa3aTeJIbHBIC PACCYXKICHUS

IIPU PEIICHUH CTEPCOMETPUUCCKUX U
IUIAHUMETPUYECKHUX 3a/1a4.
CpaBHUBaTh U aHAUTU3UPOBATH
peaibHbIC CUTYAIIUU U BBISIBIISTH
BO3MOKHOCTh €€ MOJICITMPOBAHUS HA
SI3bIKE€ T€OMETPHH.

MoienupoBaTh pealibHYIO CUTYAIIHIO
Ha SI3bIKE TEOMETPHUH M UCCIICI0BATh
IIOCTPOCHHBIE MOJCIIN, B TOM YHCJIC
C WCITOJIL30BAHUEM arlapara ajireOphbl.
Hcnonb30BaTh KOMIBIOTEPHBIC
MPOrpaMMBbI TIPH PEIISHUU 3a]1a4.
[Tonyyath mpeicTaBICHUE O TCOMETPUH
KaK O pa3BUBAIOIICHCS HayKe,
HCCJIEAYIOLIEU OKPYKaAIOIUN MHUD,
CBSI3aHHOM C peaIbHBIMU OOBEKTaMH,
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IIOMOTraoIel PpEeIIUTh peajlbHbIE
JKU3HEHHBIC CUTYalluHu O POJIU
CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOIHUM.
CpaBHHBATh U aHAJIIM3UPOBATH
YTBEPKJICHUS C LIEJIBIO BbISIBJICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUN.
HccnenosaTh IOCTPOSHHBIE MOJIENH.
Hcnons3oBaTh Hu(poBbIE pecypchl

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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11 KJIACC
HazBanue KonmuectBo OcHOBHBIEC BUBI ASATEILHOCTH
OcHOBHOE coziep)KaHue
pasznena (TeMbl) Kypca 4acoB yJammxcst
AmnanuTtuyeckasi reoOMeTpHst 15 IToBTOpEHHE: KOOPAWHATHI BEKTOPA AKTyann3upoBaTh (GaKThl U METOJIBI

Ha MJIOCKOCTHU U B MPOCTPAHCTBE,
CKQJISIPHOE TIPOU3BEICHUE BEKTOPOB,
BBIYUCIICHUE yTJIa MEXIYy BEKTOpaMH

B IIPOCTPAHCTBE. Y paBHEHUE NPAMOIA,
NIPOXOISIIEH Yepe3 ABE TOUKHU.
YpaBHEHME MIIOCKOCTH, HOPMAJIb,
YpaBHEHHE MIJIOCKOCTH B OTPE3KAX.
BekropHoe npousBenenue. JInnernobie
HEPaBEHCTBA, JIMHEWMHOE
MpOorpaMMHUPOBAHUE.

AHanmuTUYEeCKHEe METOAbl pacuéTa
yriia MeXAy NPsSIMbIMHU U TUIOCKOCTSIMU
B MHOrorpaniHukax. ®opmyia
paccTosIHUSI OT TOYKH 10 TNIOCKOCTH
B KOOpAHWHATAaX.

Haxoxaenne paccTossHUM OT TOYKHU
JTO TJIOCKOCTH B KyO€ 1 IpaBHJILHOM
mUpamMuie

JIAaHUMETPUU, PEJICBAHTHBIE TEME,
IIPOBOJITH AHAJIOTUH.

CBOOUTH IEUCTBUS C BEKTOpAaMU

K aHAJIOTUYHBIM JIEUCTBUSIM C UX
KOOpJIMHATaMHU.

BcniomHUTE onipeniesnieHrue CKasIpHOr o
YMHOKEHHS U €T0 CBOWCTBA.
Bbruucisite ¢ MOMONIIBIO CKAISAPHOTO
YMHOKEHUS IJIMHBI BEKTOPOB, YTJIbI
MEXJy HUMHU, YCTaHABJIUBATh
MEPNEeHANKYISIPHOCTh BEKTOPOB.
BbIBOIUTE ypaBHEHHUE MIIOCKOCTH U
(opmymy paccTosTHUSI OT TOYKH

JI0 TIOCKOCTH.

Pemiats 3amauun, coueras
KOOPJIMHATHBIN U BEKTOPHBIN METOBI.
I[TpoBOAUTH JTIOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYXICHUS

MPHU PEIICHUU TEOMETPUUECKUX 3a1a4
Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT O METO/1a.
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AHanu3upoBaTh U MOJAEIUPOBATh
Ha SI3bIKE TEOMETPHUU peasIbHbIC
CUTYyalllH, CBsI3aHHbIE BEKTOPAMHU U
KOOpJIMHATaMH.

HccnenoBaTh MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara ajreopbl.

Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrpaMMBL.

3HaKOMUTHCSI C UCTOPUEN PA3BUTHUS
MaTeMaTUKH

IToBTOpeHue, 060061IeHNE
M CUCTEMAaTH3aIlisa 3HaHUH

15

CeueHHsi MHOTOTPAaHHUKOB:
CTaHJ1apTHbIE MHOTOIPAHHUKH, METOL
CJIE10B, CTAaHAAPTHBIE MJIOCKOCTH,
repecevyeHus MPSIMbIX U MIOCKOCTEH.
ITapanensHbIe IPsIMBIE U IUVIOCKOCTH:
rnapasjeyibHble CEYEHUs, PacuET
OTHOILIEHUM, YTJIbl MEXKIY
CKPEILIMBAIOIIUMUCS MPSIMBIMH.
[lepnieniuKyIsipHBIE NPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Maphl
MEPIEeHAUKYJISIPHBIX MJIOCKOCTEN U
HPSIMBIX, CAMMETPUH
MHOTOTPaHHHUKOB, TEOpEMa O TPEX
MEePHEeHANKYJISIpaxX, BBIYUCICHUS JUIMH

Ctpouth ceueHus.

Pemrate crepeoMeTpudecKre 3a1aun
Ha JI0Ka3aTeJIbCTBO MaTeMaTHIECKUX
OTHONICHHUM, HAXO0XKICHUEC
reOMETPUYECKUX BEJIMYUH (IJIUH,
YTJI0B, Iiomaaei, oObEMOB).
Hcnonb30BaTh Npu pelieHuu
CTEPECOMETPUICCKUX 3aJ1a4
IUTAHUMETPUICSCKHUE (PAKTHI U1 METO/IBI.
[IpoBOAUTH JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIC PACCYKICHUS

P PEUICHUH CTEPEOMETPHUUECKUX
3ajadq.

CpaBHHBaTh U aHAJIM3UPOBATH
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B MHOT'OT'paHHHUKAX.

IloBTOpeHnue: mmomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIbI

JUTSI TUTOIIAZICH, COOOpaKeHUS
nogoous.

[Inomanu ceueHUt MHOTOTPAaHHUKOB:
TUTOIIA A TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUsI MOq00Us

peaJIbHBbIE CUTYAallUU U BbISBIISATH
BO3MOYKHOCTB €€ MOJCIIUPOBAHUS

HA S13bIKE€ T€OMETPHUH.

MogaenupoBaTh peajlbHyI0 CUTYaLUIO
Ha SI3bIKE€ TEOMETPUU U UCCIIEN0BATH
IIOCTPOEHHBIE MOJIEH, B TOM YMCIIE U

C HCIIOJIb30BAaHUEM armapaTa ajareopsl.

Hcnonp3oBaTh KOMIIBIOTCPHBIC
OporpaMmal IIpyu PCIICHUMN 3ada4

OO06BEM MHOTOrpaHHHUKA

17

O06béM Tena. O0BEM NPSIMOYTOJIBHOTO
napajuiesienunena. 3agadu

00 y1BO€HHHU Ky0a, 0 KBaJpaType
Ky0a; O TPMCEKILHH yrJia.
CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOI'O TTapajuIeIenunea.
[Ipuknaguele 3a1a4u, CBsI3aHHBIE

C BBIYMCJIEHUEM 00BbEMaA
MPSIMOYTOJIBHOTO TTapajuIesIeune1a.
OO06BEM IPsIMOiT IPU3MBI.
CrepeoMeTprUUuecKue 3a1auH,
CBSI3aHHBIE C BBIYUCIICHUEM 00BEMOB
npsimoit npusMmel. [Ipuknanneie
3a71a4M, CBSI3aHHBIE C 00BLEMOM
NPSIMOU MIPU3MBI.

CB0OOOZHO OonepupoBaTh NOHATHUSAMU.
00BbEM Tena, 00bEM MPSIMOYTOJILHOTO
rapajuiesienunesa.

DopMynMpOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3pIBaTh TEOpEMy 00 00BbEME
MPSMOYTOJIBHOIO NTapajuiesIenumnea,
CIIEACTBUSA U3 HEE.

Pa3pe3aTe MHOrOrpaHHUKH,
MEePEeKJIaIbIBATh YACTH.

Pemats crepeomerpudeckue 3a1auu,
CBsI3aHHBIE C BBIYMCIEHUEM 00BbEMaA
MPSIMOYTOJILHOTO TTapajuleseuIieia,
MPU3MBI.

CpaBHUBaTh U aHAUTU3UPOBATH
YTBEPXKACHHUS C 1IEITbIO BHISBIICHUS
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Brruucnenne oObEMOB TEN

C IIOMOIBIO ONPEACIEHHOTO
uHTerpana. O6bEM HaKJIOHHON
MIPU3MBbI, TUPAMU/IBI.

dopmyna o0bEMa NUPAMUIBI.
OtHo1leHne 00bEMOB MUPAMU/T

C OOIIIMM YTJIOM.
CrepeoMeTpHYECKUE 3a/1a4H,
CBSI3aHHBIE C 00BEMaMU HAKJIIOHHOM
NIPU3MBI, TUPAMUIBI.

IIpuknannaele 3a0a4u 110 TEME
«OO0BEMBI TEII», CBA3aHHBIC C 00BEMOM
HAKJIOHHOM NPU3MBbI, TUPaAMHBI.
[Ipumenenne o0bEMOB. Brruucnenue
paccTOsIHUS 10 INIOCKOCTH

JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.
AHanu3upoBaTh U MOJIEITUPOBATH

Ha SI3bIKE TEOMETPUU peasbHbIC
CUTYyalluH, CBA3aHHBIE C 00BEMOM
MPSIMOYTOJILHOT' O MapaJuieJIeuIesa,
MPU3MBI, TTHPAMHUJIBI.

HccnenoBaTh OCTpOSHHBIE MOJIENH,
B TOM YHCJIE U C UCIIOJIb30BAaHUEM
arrmapara ajreOpsbl.

BBIBOINTE OCHOBHYIO HHTETPATHHYIO
(bopmymy U1st BBIUKCIEHUST 00OBEMOB
TeJ.

Jloka3eIiBaTh TEeOpeMy 00 0O0BEME
HaKJIOHHOW MPU3MBbI HAa IPUMEpPE
TPEYTrOJIbLHOU NMPU3MBbI U

JIJTS IPOU3BOJILHOM TIPU3MBI.
Jloka3sIBaTh TEOpemMy: 00 00BEME
nUpaMuIbl, POPMYyITHMPOBATH CIICICTBUS
U3 Hee: 00BEM YCEUEHHOM MUPaMUIbI.
BeiBouTh opMyITy IJ1s1 BEIYHUCICHUS
00BEMOB YyCEUEHHON TUPAMUJIBI

Tena Bpamenus

24

[umuaapudeckasi TIOBEPXHOCTD,
00pa3yroIIue MUIHHIPHICCKON
ITIOBEPXHOCTH.

CBOOOZHO onepupoBaTh NOHATHUSAMU:
LUJIMHAPHAYECKas IIOBEPXHOCTD,
HUIMHAp. M3ydaTh cnocoObl
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[HMumunap. Ipsamoit kpyrosoit
uruHap. [nomans noBepxHocTu
LMJIMHPA.

KoHnueckast noBepXHOCTb,
00pa3yroIme KOHUIECKOH
nosepxHoctu. Konyc. Ceuenue konyca
IUTOCKOCTBIO0, TTapalIeIbHON
IUIOCKOCTH OCHOBaHUS. Y CEUEHHBIN
KoHYyC. M300paskeHre KOHYCOB U
yCEeUE€HHBIX KOHYCOB.

[Inomaas OOKOBOM TOBEPXHOCTH U
IOJTHOM MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpHUUEeCcKUE 3a1a49u

Ha JI0OKa3aTeJIbCTBO Y BHIYHCIICHUE,
MOCTPOCHHEM CEUYEHUI HMINHIPA,
KOHYCa.

[Mpukiianabie 302491, CBSI3aHHbBIC

C MUJIUHIPOM.

Cdepa u miap.

ITepeceuenue coepsl U mapa

¢ IockocThio. Kacanue mapa u
cdepbl I0CKOCThIO. Bua n
M300pakeHUE mapa.

VYpaBuenue chepsnl. [Inomans chepsbl u
e€ yacTeu.

CummMmeTtpus chepsl U 1apa.

MOJY4YEHUS LIUIUHAPUIECKON
MMOBEPXHOCTH, IIMJIMH/IPA.
N306pakaTh HUIMHAP U €r0 CEUEHUsI
IUIOCKOCTBIO.

CB00OOAHO OnEepUpoOBaATH MOHSATUSAMU:
KOHUYECKasi IOBEPXHOCTh, KOHYC,
yceu€HHBIN KOHYyC. M3yuaTh ciocoObl
MOJTY4EHHSI KOHUYECKOH IMOBEPXHOCTH,
KOHYca.

N306pakaTh KOHYC U €ro CeUYeHUsI
IUIOCKOCTBIO, MIPOXOISIIEH Yepe3 OCh,
U TJIOCKOCTBIO, NEePIEHAUKYIISPHOU

K OCH.

BeiBouTE (OpPMYITBI I BEIYUCICHUS
OOKOBOM Y MOJHOM TTOBEPXHOCTEH TeJ
BpameHus. Pemarp
CTEepEeOMETPUYECKUE 3a/1a41, CBSI3aHHbIE
C TeJaMU BpallleHUs, HAX0XKJIEHUEM
Ioniaau OOKOBOU U IMOJIHOK
MOBEPXHOCTH, IIOCTPOCHHUEM CEUEHHUIA.
Hcnonb30BaTh NpU pelIeHUH 3a]1a4
IUTAaHUMETpUYEeCKue (PaKThl U METO/IBI.
CpaBHHUBATh U aHAJIM3UPOBATh
YTBEPXKIAEHMUS C LIEJIbIO BBISIBJICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PAaCCYXICHUH.
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CrepeoMeTpHUUeCKUe 3a1a91

Ha JIOKa3aTeJIbCTBO U BBIYUCIICHUEC,
CBsI3aHHBIC CO cPepoi U IapoMm,
IMOCTPOEHUEM UX CEUEHUM
IJIOCKOCTBIO.

[MpukitagHbie 3302491, CBSI3aHHbBIC
co cdepoii u mapom.

[ToBTOpEHME: OKPYKHOCTH

Ha MJIOCKOCTH, BBIYUCIICHUS

B OKPY)KHOCTH, CTaH/IapTHBIS
1mo100us.

Paznuunbie KOMOWHAIIUM TEJT
BpAIIICHUSI © MHOTOI'PAaHHUKOB.
3amaun 1o Teme «Tera U MOBEPXHOCTH
BpAIIICHUS

AHanu3upoBaTh U MOJAEIUPOBATh

Ha SI3bIKE TEOMETPHUU peasIbHbIC
CUTYAaIllH, CBsI3aHHbIE C KOHYCOM

U [AJIAHIPOM.

HccnenoBaTh MOCTPOCHHBIE MOJIETIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara aJireopsl

AxTyanu3upoBaTh (HaKTbl U METOJIbI
IUTAHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

CB0OOOIHO OnepupOBaTh MOHATHSIMU.
cepa u map, UEHTpP, paanyc, TMaMeTpP
cepsl 1 11apa.

HccnenoBaTh B3aMMHOE PacoIOKEHUE
cepbl U TUIOCKOCTH.

DopMynMpOBaTH ONPENCICHUE
KacaTeJIbHOM TNIOCKOCTH K cepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeJIbHOU IJIOCKOCTH.
BriBoauTh hopMysty IJisl BEBIYHUCICHUS
riomaau cepel uepes paanyc chepsl.
Pemats crepeomerpudeckue 3agauu,
CBsI3aHHBIEC CO c(Ppepoit U mapom,
HaXO0XJIEHHUEM IuIoaau cepsl u e€
yacTel, MOCTPOCHUEM CedeHH I cepbl
U 1I1apa.
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AHanu3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TEOMETPHUU peasIbHbIC
CUTYyalluH, CBSI3aHHBIE C IIAPOM U
chepoii.

Pemats npocteie 3a1a4u, B KOTOPBIX
urypupyrotT koMOMHALIMU TEIT
BpAIIIEHHUSI © MHOTOTPAaHHUKOB.
Hcronb30BaTh NpH pelieHuu 3ajad,
CBSI3aHHBIX CO c()epoil U Mapom,
IUTAHUMETpUUEeCKre (PaKThl U METO/IbI.
Pemats crepeomerpudeckue 3amadu,
CBSI3aHHBIC C TE€JIAMH BpaIlICHUS,
IMOCTPOCHUEM CEUEHUI TEJ BpallleHus,
C KOMOHWHAIUSMU TeJ BPAILICHUS U
MHOTOTPaHHHUKOB.

[IpoBOAWTH TOTHYECKH KOPPEKTHHIE
JIOKa3aTeJIbHBIC PACCYKICHUS

MIPH PEIICHUN T€OMETPUUIECKUX 3a/1ad,
CBSI3aHHBIX C MIEPIICHINKYIIIPHOCTHIO
IIJIOCKOCTEM.

AHanmu3upoBaTh U MOAESIUPOBATh Ha
SI3BIKE TEOMETPHUU pealibHbIE CUTYallUH,
CBsI3aHHBIE C MHOTOTPAaHHUKaMH.
HccnenoBaTh OCTpOSCHHBIE MOJIENH,
B TOM YHCJIE U C UCIIOJIb30BaHUEM
arrmapara ajreopsl
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[Inomanu nmoBepxHOCTH
1 00BEMBI KPYTJIBIX TEJ

O6Bém nununapa. Teopema

00 00BEME TIPAMOro IWJIMHIPA.
I[Tnommaam OOKOBO U ITOJIHON
MOBEPXHOCTH LIWJIMHAPA.

Brruncienne 0065EMOB Te

C IOMOIIIBIO ONPEIEIEHHOTO
nHTerpana. O6bEM KOHYyca.

[Tnommaam OOKOBOI U ITOJITHOM
MOBEPXHOCTH KOHYCA.
CrepeoMeTpHUYECKHE 3a/1a4H,
CBSI3aHHEBIE C BLIYMCIICHHEM O00BEMOB
HUJIMHApA, KOHYyCA.

IMpuknanusie 3anaun o Teme «OO0bEMBI
Y TUIOIIA/IU TTOBEPXHOCTEH Tell.
O0BEM 11apa U MapoBOTro CEKTOpa.
Teopema 06 06béMe mrapa. [lnomans
chepsnl.

CrepeomeTpuueckue 3a1auu,
CBSI3aHHEBIE C BEIYHMCJIICHHEM 00BEMOB
1rapa, apoBOro CErMeHTa, mapoBOTo
CeKTopa.

[Tpuknanuele 3a1a4u 110 TEME
«OO0BEMBI TEI», CBI3aHHBIE

¢ 00BbEMOM M1apa U IUIoAAbI0 cephl.
COOTHOILIIEHUS] MEXY IIOLIAsIMU
MMOBEPXHOCTEN U 00bEMaMM MOJOOHBIX

CBOOOZHO OonepupoBaTh NOHATUAMU:
00BEM Tea, IUIOIIAb TOBEPXHOCTH.
dopMyIUpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3pIBaTh TEOPEMBI: 00 00BEME
UWIMHApPA; 00 00BEME KOHYCA.
BeiBouTE (OpPMYIIBI JJIT BEIYHUCICHUS
00BbE€Ma yceu€HHOTO KOHYcA.
HccnenoBaTh MOCTPOCHHBIE MOJACIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara ajreopsbl.

3HaTh BO3MOXHOCTH PEIICHUS 3a1a4
Ha OCTPOEHUE LHUPKYJIEM U JTUHEUKOU,
0 KJIACCUYECKUX HEepa3peIIuMBbIX
3aJa4ax.

CBOOOIHO OIepUpPOBATh MOHATHSIMU.
IIapOBOM CErMEHT, IIapOBOM CJIOU,
[IapOBOH CEKTOP, OCHOBAHUE U BBICOTA
CEerMeHTa, OCHOBAaHWE U BBICOTA
IIAPOBOTO CJIOS.

BeiBoguTh (hOpMYITBI I HAXO0XKACHUS
00BEMOB IIAPOBOTO CErMEHTA,
[IApOBOTO CEKTOPa, TUIOMIAIH CPEpHI.
Jloka3bIBaTh TEOpeMy 00 00BbEME 11apa.
Pemats crepeomerpudeckue 3amauu,
CBsi3aHHbIE C 00BEMOM I11apa, I1apOBOrO
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TeJL. CEerMeHTa, IIIapOBOT0 CEKTOpa,
[TonoOHEbIE TeNa B IPOCTPAHCTBE. IUIOIA/IBIO C(PEpHI.

N3menenue 06bEMa pu mogoouu. CpaBHUBATh U aHAJTU3UPOBATH
CrepeoMeTprUUecKue 3a1a4H, YTBEPKIACHUS C IEJIbIO BBISBIICHUS
CBSI3aHHBIE C BBIYMCIICHUEM 00BEMOB JIOTUYECKH KOPPEKTHBIX U

TeJl ¥ IUIoIafel MoBEpXHOCTEH HEKOPPEKTHBIX PaCCyXICHUM.

AHaM3UpOBaTh U MOJACIUPOBATH

Ha SI3bIK€ T€OMETPHUHU peaJIbHbIE
CHUTYaIluH, CBSI3aHHBIE C 00 BEMOM
1Iapa, apoBOro CErMeHTa, apoBOro
CETMEHTA, TUIOMIAABI0 ChEPHI.
CBO0OOIHO ONIEPUPOBATH TTIOHATUEM |
MoJ00HbBIE TEJIa B MPOCTPAHCTBE.
Bruruucisate 00bEMBI TEJT C TOMOIILIO
OIpeAeIIEHHOIO UHTErpaJa.

PemraTe crepeoMeTpudecKue 3a1aun,
CBSI3aHHBIC C COOTHOIICHHUSIMHU MEXTY
MJIOLIAIIMU TIOBEPXHOCTEN U
00BbEMaMHU OOOOHBIX TEII.
[TpoBOAUTH JTIOTUYECKHU KOPPEKTHHIE
JTOKa3aTeJIbHBIC PACCYKICHUS

P PEIICHUN T€OMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C BBIYUCJICHUEM 00BHEMOB
TEJ C MOMOIIBIO OMPEETIEHHOTO
WHTETpasia, HaX 0XKJICHUEM
COOTHOUIEHUS MEXKIY TJIOIIAASIMU
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MOBEPXHOCTEN U 00bEMaMH MOJOOHBIX
TEIl.

AHanu3upoBaTh U MOACIUPOBATH

Ha SI3bIKE€ TEOMETPUHU PeaJibHbIC
CUTYyalluH, CBA3aHHbIE C O0OBEMAMU U
TMOBEPXHOCTSIMH T€Jl,

Ha JIOKA3aTESJILCTBO U Ha HAXOXKJICHUE
reOMETPUYECKUX BEJIMYUH

JIBYOKEeHMSI

JIBU>KEHUs IPOCTPAHCTBA.
OTtob6paxkenus. J|BuxeHus u
paBeHCTBO puryp. OO1me cBoiicTBa
OBUKEHUM. BUObl IBU>KEHUN:
MapaJuIeNIbHBIA TEPEHOC, IEHTPaTbHAS
CUMMETpHsI, 3epKaJIbHasi CHMMETpPHS,
IIOBOPOT BOKPYT HNPSIMOM.
IIpeo6pazoBanus nogodus. [Ipsmas u
cepa Diinepa.

I'eomerpuueckue 3agauu

Ha TPUMEHEHUE TBVKCHUS

[TpumeHsaTh paBuUiIa BHINOJHEHUS
OEUCTBUU CIIOKEHHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHSI BEKTOPA

Ha YHUCJIO TIPU PELICHUM 3aJ1a4.
HaxoauTh KOOpJIMHATHI BEKTOpA

B JJaHHOM 0a31Cce U CTPOUTH BEKTOP
O €ro KOOpJAUHATaM.

BcrniomMHUTH onipeiesieHne CKalsipHOro
YMHOXEHHUS U €r0 CBOMCTBA.
Bbryucisite ¢ TOMONIBIO CKAISPHOTO
YMHOKEHUS JJIMHBI BEKTOPOB, YIJIbI
MEXy HUMH, YCTAaHABJIMBATH
NEPNEHAUKYISPHOCTh BEKTOPOB.
AHanmu3upoBaTh U MOACINPOBATH

Ha sI3bIKE€ TEOMETPHUH pPeaJIbHbIC
CHUTYaIluH, CBSI3aHHBIC C (PU3UICCKUMHU
BEKTOPHBIMU BEJIMYHUHAMU.
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Hcnonp3oBaTh Opu pelIeHny 3aaad,
CBSI3aHHBIX C BEKTOpAMHU

B IPOCTPAHCTBE, IIIAHUMETPUYECKUE
(akThl 1 METOMBI.

CB00OOAHO OnEepUpoOBaATH MOHSATUSAMU:
0TOOpak€HUE MPOCTPAHCTBA Ha cebsl,
JIBUYKEHUE TTPOCTPAHCTBA;
LIEHTpaJbHas1, OceBasi U 3epKajibHas
CHUMMETPHH, TTapaAJIICTbHBIN MEPEHOC;
paBeHCTBO U noobue puryp.
Jloka3bIBaTh YTBEPKIACHUS O TOM, YTO
LIEHTpaJIbHAsI, OCEBasl M 3epKaJIbHas
CHUMMETPHUH, apaJICIbHbBIN ITEpeHOC
SIBIITFOTCST IBVDKECHUSIMU. BBITIOTHSATH
nmpeoopa3zoBaHus 10100us.
OmnepupoBaTh NOHATHSIMH: TIPAMAs U
chepa Ditnepa.

Pemats reomeTpuueckue 3agadu

C UCTIOJIb30BAHUEM JIBMKCHUM.
Hcnonp30BaTh Opu pelIeHuH 3a1a4d
JIBMYKEHUSI TIPOCTPAHCTBA U X
CBOMCTBA

[ToBTOpeHue, o6001IICHNE
M cCUCTeMaTu3anusa 3HaHUH

17

Oo6o6111aro1iee MOBTOPEHUE MOHITHH U
METOJIOB Kypca T€OMETPHUHU
10-11 xnaccoB, cMCTEMaTHU3AIHS

Pemats crepeomerpuyueckue 3a1aqu
Ha J0Ka3aTelbCTBO MaTEMaTUIYECKUX
OTHOIICHU, HAX0XK/ICHUE
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3HAHUI. reoOMeTPUYECKUX BEJIMYUH (JIJIVH,
Hcropus pa3BuTHsI CTEPEOMETPUN KaK | YTJIOB, IUIONIAJICH, 00BEMOB).
HayKH U €€ poJib B Pa3BUTHU Hcnonb30BaTh npu pelieHuu
COBPEMEHHBIX UHKEHEPHBIX U CTEPEOMETPUYECKHUX 3a7a4
KOMITBIOTEPHBIX TEXHOJIOTHH TUTAaHUMETpUYECKue (PaKThl

Y METOJIBL.

[TpoBOAUTH JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCyXICHUS

MPU PELIEHUN CTEPEOMETPUUECKUX

Y TUTAHUMETPUYECKHUX 3aJ1ad.
CpaBHHUBATh U AaHAJIM3UPOBATh
peaibHbIE CUTYallUU U BBISIBISTH
BO3MOKHOCTbH €€ MOJIEIUPOBaHUS

Ha 3bIKE€ TEOMETPUH.
MonenupoBaTh peajJbHyI0 CUTyallUIO
Ha A3bIKE€ TEOMETPUU U UCCIIEN0BATH
IMOCTPOEHHBIE MOJIEJIH, B TOM YHCJIE
U C UCHOJb30BaHUEM ammapara
anreophl.

Hcnonp30BaTh KOMOBIOTEPHBIE
MpPOrpamMMbl PU PELISHUHU 3a7a4.
[lonyuats nipeicTaBiaeHUE O TEOMETPUU
KaK O pa3BUBAIOIICICS HAYKE,
HCCJIEAYIOLIEN OKPYKAKOIIMU MUD,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMU,
IIOMOTarolIel pelInTh peaabHbIe
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JKU3HEHHBIE CUTYallUU O POJIU
CTEPEOMETPUHN B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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DOEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA
«BEPOSATHOCTDB U CTATUCTHUKA»

IMOACHUTEJIBHASA 3AIIMCKA

VYyeOHblii Kypc «BeposiTHOCTh M CTAaTUCTHUKA» YriIyOJIEHHOIO YPOBHS SIBIISIETCS
MPOJOKEHUEM U Pa3BUTUEM OJHOMMEHHOIO Y4e€OHOro Kypca YyrilyOJE€HHOIO YpOBHSI
Ha ypOBHE CpeaHero oOmero ooOpa3oBaHus. YUeOHbI Kypc MNpelHa3Ha4YeH
1711 GOPMUPOBAHUSL Yy OOYYAIOIIMXCS CTAaTUCTUUECKOM KYJBTYpPbl M IMOHUMAaHUS POJIH
TEOPUU BEPOSITHOCTEN KaK MaTeMaTHYE€CKOro MHCTPYMEHTA ISl U3YYEHUs CIy4dalHbIX
COOBITUM, BEJIMYMH U TipolieccoB. [Ipu M3yyeHnn Kypca oOoramaroTcs MpeacTaBICHUs
00yJaronMxcsi 0 METOAAX MCCIEAOBAHUSI U3MEHYMBOTO MHUPA, pa3BUBAETCSI TIOHUMaHUE
3HAYUMOCTH M OOIIHOCTH MaTeMaTUYECKUX METOJIOB IO3HAHUS KaK HEOThEMJIEMOU
YaCcTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUSI.

Conepxanue yueOHOro Kypca HampaBJIEHO Ha 3aKpEIJICHUE 3HAHUM, MOJYy4YEeHHBIX
MpU HU3y4YEHUM Kypca Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs, M Ha pa3BUTHE
NPEACTaBICHUN O CIydyalHBIX BEJIUYMHAX M B3aHMOCBA3SIX MEXKIAY HUMHM Ha BaXXHBIX
npuMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl W3 OKpyXKaromiero mupa. B pesynbprare
y oOydJammwuxcss JIOJDKHO  cOpMHUpOBATBHCS  MOpEICTaBIICHWE O  HamOojee
YIOTPEOUTENIHLHBIX U OOIIMX MaTEeMaTHUYECKUX MOJIENSX, UCIOJIb3YEMBbIX JJIs1 OMHMCAHUS
AHTPOIIOMETPUYECKUX U JeMOrpapUUeCKUX BEJIMYMH, ITIOTPEIIHOCTEN B pa3IMYHbIE poa
U3MEPEHUSX, JIUTEIBHOCTH OE30TKa3HOW  pabOThl TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUM U MPOLIECCOB B 0OIIecTBE. YUeOHBIN KypC SIBISIETCA
0a30if JIT  OCBOCHHUS BEPOSATHOCTHO-CTATUCTHYECKHX METOJIOB, HEOOXOIMMBIX
CIIEUUAJINCTaM HE TOJBKO HHXKEHEPHBIX CIEUaTIbHOCTEH, HO TaKKe COIUAIbHBIX U
TICUXOJIOTHYECKUX, ITOCKOJIBKY COBPEMEHHBbIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIBLHOU
Mepe UCIOJBb3YIOT anmapar aHajin3a OoNbIINX AaHHBIX. L[eHTpaibHyI0 YacTh ydeOHOTro
Kypca 3aHUMaeT OOCYXJEHHE 3aKOHa OOJBIIMX 4YHCeNl — (PyHIaMEHTAJIbHOTO 3aKOHAa
MIPUPOJIBI, TMEIOIIETO MAaTEMAaTHYECKYIO (DOpMaTU3aIIHio.

B coorBercTBMM C yKa3aHHBIMH LEISIMH B CTPYKType Yy4deOHOro Kypca
«BeposiTHOCTP W CTAaTHUCTUKa» Ha YIIIyOJNEHHOM YpPOBHE BBIJICIIEHBI OCHOBHBIC
cozepkarenbHble JUHUM: «CiydailHble COOBITHUSI M BEpOSTHOCTH» U «CiyyailHble
BEJIMYUHBI ¥ 3aKOH OOJBIINX YUCEID).

[ToMUMO OCHOBHBIX JIMHUW B Y4€OHBIN KypC BKJIFOUCHBI DJIEMEHTHI TCOPUH Trpad)OB
U TEOPUU MHOXECTB, HEOOXOJIMMBIE ISl TTOJHOLIEHHOIO OCBOCHHUSI MaTepualia JaHHOTO
Y4e€0HOTO Kypca M CMEXHBIX MAaTEMAaTHYECKUX YISOHBIX KYPCOB.

Conepxxanne nuHUM «CiydaiiHble COOBITHSL M BEpPOSTHOCTH» CIIY)KUT OCHOBOH
s GOpMUPOBAHUSL TMPEACTABICHUH O pacnpelesieHUd BEpOSATHOCTEH MEXIy
3HAUECHUSIMM CIIy4allHbIX BEJMYUH. BakHyl0 4yacTb B 3TOH coaep)KaTesbHOM JIMHUM
3aHUMAaET U3y4YeHHE T€OMETPUUECKOT0 U OMHOMHUAJIBHOTO PACIIPEIeICHUH U 3HAKOMCTBO
C UX HENPEPbIBHBIMU aHAJIOIaMH1 — MMOKA3aTEJIbHBIM U HOPMaJIbHBIM paclpeIeICHUSIMU.
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Tembl, cCBsSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHbIMM  BE€JIMYMHAMH U
pacupeneeHusIMH, aKIIEHTUPYIOT BHUMaHNWE OOydJaromMXxcs Ha ONMHUCAHWU U W3y4CHUH
CITy4allHBIX SIBJICHUM C TOMOIIBIO HENpPEephIBHBIX (PyHKIMK. OCHOBHOE BHHUMaHUE
yAeJsIeTCs T0Ka3aTeIbHOMY M HOPMaJIbHOMY PacIipeeICHUsIM.

B ygebHOM Kypce mpemycMaTpuBaeTcsi 03HAKOMHUTEILHOE N3YYCHUE CBSI3U MEXKITY
CIy4alHBIMHM BEJIMYMHAMHM W OMNHCAHHWE JTOM CBS3M C MOMOLIbIO Kodd@duuueHra
KOPPEJISINU U €r0 BEIOOPOYHOTO aHAJIOTa. DTH AJIEMEHTHI COJICP)KaHUS Pa3BUBAIOT TEMY
«JlnarpaMMbl pacceMBaHUs», U3YUYEHHYIO Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMs,
¥ BO MHOTOM OITMPAIOTCSI HA CBEACHUS U3 KyPCOB alreOphl U TEOMETPHH.

Emé onmH 3nmeMeHT conepkaHus, KOTOPBIA MpeajiaraeTcs Ha O3HAKOMHUTEIIHHOM
YPOBHE — TIOCJIEIOBATEIHLHOCTh CIYYaWHBIX HE3aBHUCHMBIX COOBITHI, HACTYMAIOIINX
B enuHuIy BpeMmeHU. O3HAKOMIIGHHE C pacIpe/ieIeHUEM BEpOSITHOCTEH KOJW4YecTBa
TaKUX COOBITHMH HOCHUT Pa3BHUBAIOIINM XapaKTep U SIBISIETCS aKTyaJbHBIM I OyayIIuX
aOUTYypHEHTOB,  MOCTYIAIONMIMX HA  ydeOHbIE  CHEUHAJbHOCTH,  CBS3AaHHBIC
C OOIIIECTBEHHBIMHU HayKaMU, IICUXOJOTUEN U YIIPAaBICHUEM.

Ha usyudenme ydeOHOro kypca «BeposTHOCTHP M CTaTUCTHMKa» Ha YriyOJIECHHOM
ypoBHe oTBonuTCs 68 uvacoB: B 10 knacce — 34 yaca (1 gac B Hexgemo), B 11 kitacce —
34 yaca (1 gac B HeAeNO).

COAEPKXAHHUE OBYUEHUS
10 KIIACC

I'pad, ces3nbiil rpad, myru B rpade: mukiasl U nenud. CreneHb (BaJCHTHOCTD)
BepmnHGL. [ padbl Ha IocKkoCcTH. JlepeBbsi.

CnydaiiHple SKCIEPUMEHTHI (OMBITHI) M CIy4allHbIE COOBITHUS. DJIEeMEHTapHbIE
coObITus  (UCXOoAbl). BeposTHOCTH CIIydalHOrO COOBITHSA. bBIM30CTh YacTOTHI H
BEPOSITHOCTU cOObITHI. CiydaliHble OMNBITHI C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepauuy Haja COOBITUSIMU: IIepecedeHHe, OOBEAUHEHUE, IPOTHBONOJI0KHBIE
coObITUs. {narpammel Ditnepa. Dopmyra ClI0KEHHUS BEPOSITHOCTEH.

YcnoBHass BEpPOSITHOCTb. Y MHOXKEHHUE BEpOsATHOCTEH. JlepeBo ciaydyallHOro
skcriepuMenTa. Popmyna noiaHol BeposTHoctu. Dopmyna baiteca. HeszaBucumsle
COOBITHSI.

bunapHbIii ciyyaiiHbIii ONBIT (MCHBITAaHUE), ycnex U Heynaya. HeszaBucumbie
ucnblTaHusa. Cepusi HE3aBUCUMBIX MCIBITAHUM 10 nepBoro ycrnexa. IlepecraHoBku U
dakropuan. Yucno coueranuii. Tpeyronpuuk [Tackans. @opmyia 6unoma HeroToHa.

Cepust He3aBUCHUMBIX HCIHbITaHuil beprymnu. CrnydaitHplii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BennuuHa. Pacnipenenenue BepositTHOCcTEN. /[lnarpamma pacrpeieneHusl.
Onepanuu HajJ ciaydyalHbIMM BelMYMHAMU. buHapHas ciyyaiiHas BenuuuHa. [Ipumepsl
pacnpenesneHuil, B TOM 4McJie€ TEOMETPUUECKOE U OMHOMUAJIBHOE.
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11 KJIACC

CoBmMmecTHOE pacnpeiesieHue IBYX clydailHbIX BeauunH. HezaBucumeble ciyyaiiHbie
BEJIMYMHBI.

MaremMaTuueckoe OXHUIaHUE CllydyailHOM BenuduHbl (pacnpenesieHus). [Ipumepst
MPUMEHEHHUsI MaTeMaTHYECKOTro OXXKHUJaHUs (CTpaxoBaHUeE, JIoTepes). MareMaTuueckoe
OXHUJaHWEC OWHAPHOW CiIIydallHOW BEIMYHWHBL. MaTeMaTH4eCcKoe OXHUIAaHUE CYMMBI
CIIy4yallHbIX BEJIMYUH. MaTeMaTu4ecKoe 0>KUJaHuEe T€OMETPUUYECKOTO0 1 OMHOMHUAIBHOTO
pacnpeaeseHu.

Hucnepcusi © cTaHAAPTHOE OTKJIOHEHUE CIy4allHOM BEJMYHUHBI (pacrpeiesieHUs).
Hucnepcust  OwmHapHOW  CiiydyalHOW  BeNMMYMHBL.  MareMarudeckoe  OXXUJaHUe
MPOU3BEICHUS U TUCHEPCHUSI CyMMBbl HE3aBUCHUMBIX CIy4alHbIX BeJIMYUH. [lucnepcus u
CTaHJApPTHOE OTKJIOHEHHME OMHOMMAIBLHOIO pacipeneeHus. Jucnepcust u cranaapTHOE
OTKJIOHEHHUE T€OMETPUUECKOTO pacipeieICHus.

HepaBenctBo UYeObiméBa. Teopema YeOsimméBa. Teopema bepuymm. 3akoH
O6onpnx yncesn. BeiOopouHblii MeTo HccienoBaHuil. BeIOOpOUHBIE XapaKTEPUCTUKH.
OreHrMBaHUE BEPOSATHOCTU COOBITHS MO BHIOOPOUHBIM AaHHBIM. [IpoBepka mpocTenmmx
TUNOTE3 C TIOMONIIBIO U3YYEHHBIX PACIIPEACIICHUH.

HenpepsiBHble  ciydaliHble  BeaIuW4YuHBL. IIpumepbl. @yHKIMS  IUIOTHOCTH
BEPOSAATHOCTHU paclpenesieHus. PaBHOMEpHOE pacnpenesieHue U ero CBOWCTBa. 3aaadu,
MPUBOSIIME K MOKA3aTEJIbHOMY paclpeieICHUI0. 3aJ1auu, IPUBOSIINE K HOPMAJIbHOMY
pacnpenenennto. OyHKIU MIOTHOCTA BEPOSITHOCTH MOKA3aTEJIbHOIO paclpeieieHus,
(OYHKIMSI TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOT'O pacripeneneHusi. @yHKIUs INIOTHOCTH
U CBOMCTBAa HOPMAJIbHOI'O PACIIPEACIICHUS.

[TocnenoBarenbHOCTP OAMHOYHBIX HE3aBHUCHUMBIX COOBITHH. 3amadu, MPUBOISIIHNE
K pacnpenenenuto Ilyaccona.

KoBapuanus aByx cinyuaitHeix BequduH. KoadduiueHT TUHEHHONW KOppessiuH.
CoBMmecTHBIE HAOMIO/IEHUS NIBYX BEIHMYMH. BBIOOpOUHBII KO DUIIMEHT KOppEsiuH.
Paznnune mexay JUHENHOW CBA3BIO U INPUYMHHO-CJIEACTBEHHOUN CBs3blO. JInHeEiiHas
perpeccusi, METOJ HANMEHBIINX KBAAPaTOB.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOy4daromuiicss HAy4UTCs:

CcBOOOJTHO OIEpHUPOBATH MOHSATHSMU: Tpad, MIOCKUN Tpad, CBI3HBINA rpad, MyTh
B rpade, Lenb, IUKJ, 1€PEBO, CTENEHb BEPUIMHBI, JIEPEBO CIYYaHOIO SKCIIEPUMEHTA;

CcBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CIIy4alHBINA 9KCIIEPUMEHT (OIIBIT), CIy4aiHOE
COOBITHE, DJIEMEHTApPHOE CIy4alHOE COOBITHE (DJIEMEHTApHBIA HCXOJ) CIy4aiHOTO
ONbITa, HAXOAUTHh BEPOSITHOCTU COOBITUA B ONBITaX C PaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOIUTh U (HOPMYJIUPOBATH COOBITHA: MEpecedeHue, OOBEIMHEHUE JaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE JAaHHOMY, WCIOJIB30BATh JHArpaMmbl Diinepa,
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KOOPJAUHATHYIO MPSIMYIO JUIS pELIeHUs 3ajad, I0JIb30BaThCsl (POpMYIoi CIIOKEeHUs
BEPOSITHOCTEH /ISl BEPOSITHOCTEH ABYX U TPEX CIIydalHBIX COOBITHIL;

OIIEpUPOBaTh MOHATHUSIMHU: YCIOBHAsi BEPOSTHOCTb, YMHOXEHHE BEPOSTHOCTEMH,
HE3aBHCHUMBIE COOBITHS, AEPEBO CIYYaHHOTO JKCIEPUMEHTAa, HAXOJHUTh BEPOSATHOCTH
COOBITHN C MOMOIIBIO MPaBUJIa YMHOXKEHHUS, A€peBa CIAy4alHOI'0 OIbITa, UCIIOIb30BaTh
dbopmyny monHOM BepositHOocTH, dopmyny baileca mpu pemieHun 3aaad, ONpeneisiTh
HE3aBUCUMOCTbH COOBITUHM MO (pOpMyJie U MO OpraHU3alMU CIYYalHOTO YKCIIEPUMEHTA;

MIPUMEHSTh U3yUYE€HHbIe KOMOMHATOpHBIE (POPMYJIBI JUJISI IEPEUUCIICHUS 3JIEMEHTOB
MHOYECTB, 3JIEMEHTAPHBIX COOBITHH CIIydailHOTO OIBbITa, PEHICHUs 3a7ad 110 TCOPHU
BEPOSITHOCTEM;

CcBOOO/THO OIEpHPOBATH MOHATHUSIMH: OWHAPHBIN CIy9alHBIN OMBIT (MCHBITAaHHUE),
ycnex U Hey/iaya, He3aBUCUMbIE UCIIBITaHUsI, CEPUs UCTIBITAHUM, HAXOAUTh BEPOSTHOCTU
COOBITHI: B CEpUU HCIBITAaHUH J0 MEPBOrO yCIieXa, B CEPUU HCIBITaHUU bepHyium,
B OMBITE, CBA3aHHOM CO CIIy4alHBIM BHIOOPOM W3 KOHEUYHON COBOKYIHOCTH;

CcBOOOJIHO OIEpPUPOBATH MOHATUSIMMU: ClIydailHass BEJIWYMHA, paclpeeieHne
BEpPOSITHOCTEW, JAuarpaMma pachpenesieHusi, OWHapHas ciaydaiiHasi BEJIWYHHA,
reomMeTpruuecKkoe, OMHOMHAILHOE pacIpe/ieICHUE.

K konny 11 kiacca oOy4aromuics HAyqIuTCs:

OIEpUPOBATH MOHATHUSIMU: COBMECTHOE PACIIPEAECIICHUE IBYX CIIyYallHbIX BEIIUYMH,
HUCMOJIb30BaTh TaOJMUIy COBMECTHOIO paclpeiesieHus] ABYX CIy4allHbIX BEIUYUH
JUISL BBIACJICHUS pacOpenesIeHUsT KaXK/I0M BEJIWYWHBI, ONPENEJICHUS HE3aBUCUMOCTH
CIIydalHBIX BEJINYNH;

CBOOOJHO OMNepUpoOBaTh IMOHSITHEM MAaTEeMaTHUYECKOTO OXHUIAAHUS CIydalHOU
BEJIMYMHBI (pacmpenesieHus), MPUMEHSITh CBOWCTBA MAaTEMaTHYECKOTO OXXKHUJIAHUS
Npy PEIICHUH 3a/Jad, BBIYHUCISITHP MaTEeMaTHYeCKOE OXKHJAaHHE OWHOMHUAIBHOTO U
r€OMETPUYECKOTr 0 pacopeaeiICHUN;

CBOOOJHO OINEPHUPOBATh MOHSITHUSMHU: JUCICPCHUs, CTaHJAAPTHOE OTKJIOHCHUEC
CIIy4YallHOM BEJIWYUHBI, TIPUMEHSATH CBOWCTBA AUCHEPCUU CIYYaWHOW BEJIUYHUHBI
(pactipeneneHusi) Opud pEUISHUHW 3a71ad, BBIUUCISATH JUCIEPCUI0 W CTaHIapTHOE
OTKJIOHEHHE T'€OMETPUUECKOTr0 1 OMHOMHUAIILHOT'O paclpeIeIICHHIA;

BBIYUCIISITE BBHIOOPOUYHBIC XAPAKTEPUCTHKU II0 JAHHOW BBIOOPKE M OICHHUBATh
XapPaKTEPUCTUKU T€HEPAITbHOU COBOKYIHOCTH JaHHBIX oo BBIOOPOYHBIM
xapaktepuctukaM. OIIEHUBaTh BEPOSATHOCTH COOBITUH U TIPOBEPSITH IPOCTEHUIIINE
CTaTUCTUYECKUE TUIOTE3BI, TTOJIb3YysICh N3YUYEHHBIMU PACIIPEACICHUSIMHU.
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10 kiace
Ha3zBanne KommgecTBo OCHOBHBIE BUBI JESITEILHOCTH
OcHOBHOE coziepKaHue
paznena (TeMbl) JacoB o0 yyaronumxcs
DneMeHThl Teopuu rpadoB 3 I'pad, cBs3HBIN rpad, mpencraBieHne [IpeacTaBasiTh OOBEKTHI U CBSI3U
3a7a4u C TIOMOIIBIO Tpada. MEXJ1y HUMU C IMOMOIIBIO rpada,
Crenenb (BaJIGHTHOCTH) BEPIIUHBIL. HAaXOJUTh MMYyTH MEXY BEepIIMHAMU
[TyTs B rpade. Llenu u HuKIIbL. rpada.
I'padsr Ha uiockocTH. [lepeBo Brinensite B rpade nenu v HuKIIb.
CJIy4ailHOT O 3KCIIEpUMEHTAa CTpouTh AEpeBO MO ONMHUCAHUIO
CITy4alilHOTO OIBITA, OMKCHIBAThH
cIyqaiiHbIE COOBITHS B TEPMHHAX
JiepeBa.
Pemars 3ana4u ¢ mOMOIIBIO
rpados
Cny4yaiiHbl€ ONBITHI, 3 CityyaiiHble S3KCIIEpUMEHTHI (OIBITHI) Beiaensate u onuceiBaTh

CITy4aliHbIE€ COOBITHS U
BEPOSTHOCTH COOBITHI

U CIy4daiiHble COOBITHS. DJIEMEHTAapHbIE
coObITus (Mcxozbl). BeposiTHOCT
cirydaiiHoro coosiTusi. BepositHocTn
COOBITHH B OMBITAX

C PaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU

clly4yaiiHble COOBITHS B CIIy4aiiHOM
OIIBITE.

DopmynMpoBaTh yCI0BUS IIPOBEACHUS
CIIy4aliHOT'O OIIBITA.

Haxonute BEpOSITHOCTH COOBITHIA

B ONBITaX C PABHOBO3MO>XHBIMH
3JIEMEHTAPHBIMU UCXOJIaMU
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Onepanun

HaJl MHOXXECTBaMH

1 COOBITHUSAMU.
CrnoxxeHve U yMHOXKEHHE
BEPOSITHOCTEM.

Y cioBHas1 BEpOSITHOCTb.
HezaBucumsie coObITHS

Ilepeceuenue, 00beTMHEHNE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITHsI. DOpMYyJIa CIIOKEHHUS
BEPOSITHOCTEN Y CJIOBHASI BEPOSITHOCTb.
YMHOXXEHHE BEPOSITHOCTEN.

dopmyiia yCIOBHOU BEPOSITHOCTH.
dopmyiia MOJTHON BEPOATHOCTH.
®dopmyna barieca. HezaBucumeie
COOBITHSA

Hcnonb3oBaThk quarpaMmsl Diiiepa

1 BepOalbHOE OMHUCaHUEe COOBITHI
MIPY BBITIOJTHEHUH OTIepalfii

HaJ{ COOBITUSIMM.

OueHuBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI TI0 Mepe HACTYIUICHUS
JIPYTUX COOBITHH B CIIy4alfHOM OIIBITE.
Pemniats 3amaum, B TOM 4ucCie

C UCIIOJIBb30BAHUEM JIEpEeBa CIy4aiiHOro
ombITa, (POPMYJI CIIOKEHUS

1 YMHO>XEHHS BEPOSTHOCTEN

DJeMeHTbl KOMOUHATOPUKHU

KoMOunatopHoe nmpaBujio yMHOKEHUS.
IlepecranoBku u ¢paxropuai. Yuciao
coueranuii. TpeyronpHuk [lackans.
dopmyna omHoma HeroToHa

DopMyIUpPOBaATH U JIOKa3bIBaTh
KOMOMHATOpHBIE (PAKTHI.
Hcnonb30BaTh NpaBUIO YMHOXKEHUS,
M3y4ECHHBIE KOMOHMHATOPHBIE (DOPMYIIBI
JUI IEPEUYUCIIEHUS] 3JIEMEHTOB
pa3IMYHBIX MHOXKECTB, B TOM YHCIIE
AJIEMEHTAapPHBIX COOBITUM B ClIydailHOM
OIIBITE.

IMomp3oBatbes GoOpMyInoin
TpeyrojabHuKoM [lackans

JUI ONPEAESICHUS YUCIa COYECTaHUM.
[IpumensTs popmyiry OMHOMA
HeroTona s mpeoOpa3oBaHust
BBIpa)KCHUM
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Cepuu nocne1oBaTeIbHbIX 5 bunapHblil cny4ailHbIA OIBIT Pa36uBarth Cl0XXHbBIE SKCIEPUMEHTHI

ncnblTaHui. Mcnpitanus (ucnpITaHMe), ycnex U Heyaaya. Ha OTJEJIbHbIE NCIIBITAHUS.

bepuymm. HezaBucumbie ucnibITaHus. Pemrate 3agaun Ha mouck

Cny4aitHblii BEIOOD Cepust HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEH COOBITHH B CepUU

13 KOHEYHOU COBOKYITHOCTH 1o nepsoro ycnexa. Cepust WCIBITAaHUHN 10 TIEPBOIO ycrexa u
HE3aBUCHUMBIX UCHBITAaHUM bepHyum. B CEpHUsX UCHbITaHUNU bepryium,
Crny4yaliHbIi BBIOOp M3 KOHEYHOU a TaKX€ B ONBITAX CO CIIyYallHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTrueckas pabora C UCIIOJIB30BAaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX (axTOB ¥ GPOpPMYJI, B TOM YHCIE B XOJI€
TabIHIL MPAKTUYECKON pabOThI C TPUMEHEHUEM

CTaHIapTHBIX (QYHKIHUH
Cny4vaiiHble BETMUHUHBI 14 Cnyualinas BennuuHa. Pacnipenenenue OcBauBaTh NOHSTHUS: Cly4yaiiHas

Y pacupeeseHust

BEpOSITHOCTEN. /[narpamma
pacnpenenenus. Onepanuu

HaJl CIIydallHbIMU BEJIMYUHAMU.
IIpumepsl pactpenenenuii. bunapnuas
cily4yaiiHas BeJlMuuHa. [ 'eomerpuueckoe
pacmi-penenenune. bunommuanbHOe
pacnpenenenne. MareMmaTu4eckoe
0XXKHUJAHUE CIYYallHON BEIUYHNHBI.
CoBmMmecTHOE pacnpeaesieHue AByX
cllydaliHbIX BeJIU4YUH. HezaBucumebie
cliydalinble BeJIn4uHbI. CBOMCTBA
MaTeMaTH4YECKOTO OKHUIAHUS.

BEJIMYMHA, paclpeieieHne, Tabnumna
pacrpenenenus, 1marpamma
pacnpeneneHus.

Haxonute 3Ha4eHUs1 CyMMBI U
IIPOU3BEICHUS CIIy4YallHbIX BEJIMUMH.
CTtpouth OMHaApHBIC pacupeaeICHUS
10 OMKCAHUIO COOBITUM B CIy4alHbBIX
onbITax. CTpOUTH U paclio3HaBaTh
reoOMEeTPUYECKOe U OMHOMHAJIBHOE
pacrpeneneHus.

Pemarp 3a1a4m Ha BIYHUCIICHHUE
MaTEMaTU4ECKOTrO OKUIAHUSA.
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MartemMaTudeckoe OKu1aHue OMHapHOU
CIIy4aliHOU BEJIMYMHBI.
MaremaTrnueckoe OK1uaHue
reOMETPUYECKOT0 U OMHOMHUATILHOTO
pacopenenenuid. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHUE. lucnepcust
OWHApHOM CIIydailHOM BEJIMYUHBI.
CBolicTBa TUCIIEPCUH.
MareMaTu4eckoe OKUJaHue
MPOMU3BEICHUS U JUCEPCUS] CYMMBI
HE3aBHCHUMBIX CITy4YalHbIX BEJIMYUH.
Jvcrniepcuss GMHOMUATIBHOTO
pacrpeaeacHust.

[IpakTuueckas pabora

C UCHOJIb30BAaHUEM IJIEKTPOHHBIX
TaOJIHII

CTpouTh COBMECTHBIE pacpeacIICHUS.
N3yuars cBOMCTBA MATEMATUYECKOIO
0XKUJIaHUS.

Pemate 3amaun ¢ TOMOLIBIO
U3YYE€HHBIX CBOMCTB.

ITo u3yyeHHbIM popMysiaM HaAXOAUTH
MaTEeMaTUYECKHUE OKUIAHUS
CIIydalHbIX BEJINYWH, UMEIOIINX
TeOMETPUUIECKOE U ONHOMHAIIBHOE
pacrpeneneHus

OcBauBaTh NOHSTUSI: JUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIIydalHOU
BEJIMYUHBI.

Haxoaute nucnepcuro

110 pacupeaciICHUIO.

M3ygate cBOMCTBA AUCIIEPCUH.

ITo u3yyeHHbIM QpopMysiaM HAXOAUTH
JIUCTIEPCHIO OMHOMHUAITBHOTO
pacrpeneseHus, B TOM YUCIIE B XOA€
MPaKTUIECKOH pabOThI

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KJIACC
HazBanmue KonuuectBo OcHOBHBIE BUJBI AEATEIBHOCTH
OcHOBHOE coepKaHue
paznena (TeMbI) 4acoB 00 yJaroumxcs

3aKoH OOJIBIINX YHUCENT 5 HepasencrBo YebOniména. Teopema Pazbuparb qokazaTenbCcTBa TEOPEM.
Yeobnuéna. Teopema bepnysm. OcBauBaTh BBIOOPOYHBIN METOJ
3akoH OonpmMX yrcen. BeiOOpoYHbIit HCCJIEIOBAHU, B TOM YHCJE B XOA€
METOJ] UCCIIEOBAaHUN. MPaKTAYECKON pabOThI
IIpakTuueckas pabora
C UCITOJIb30BAaHUEM DIICKTPOHHBIX
TabIHIL

DeMEeHThI MaTeMaTHYeCKON 6 ['enepanbHasi COBOKYITHOCTh U OcBauBaTth MOHSTHS: TeHEpATbHAS

CTaTUCTHUKHU

ciydaiiHas BEIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMH XapaKTEPUCTUKAMMU.
OrneHKa CpeHETO U IUCTIEPCUU
reHepaIbHOM COBOKYITHOCTH

C MOMOINIBIO BEIOOPOUHBIX
xXapakTepucTtuk. OnieHuBaHue
BEPOSATHOCTEN COOBITUIN MO BBHIOOPKE.
Cratuctuueckas runoresa. [Iposepka
MPOCTEUIINX TUIOTE3 C TOMOIIBIO
CBOWCTB U3y4YE€HHBIX PACIIPEACICHUN.
IIpakTuueckas pabota

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOIHLL

COBOKYITHOCTb, BEIOOpKa, BRLIOOPOYHOE
cpeliHee U BBIOOpOYHas JUCTIEPCHS.
Bpruucnsate BBIOOpOUHBIE
XapaKTEPUCTUKU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKU
T€HEPAIIbHOU COBOKYITHOCTH.
OcBanBaTh NOHATHUSA: CTATUCTUYECKAS
TUIIOTE3A.

OneHnBaTh BEPOSITHOCTH COOBITHH U
MPOBEPSTH MPOCTEUIINE TUIOTE3bI

Ha OCHOBE BHIOOPOYHBIX TAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUIECKON
paboThI
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HenpepsiBHBIE CilydaiiHbIe 4 IIprMepsl HENPEPBIBHBIX CIIy4alHbIX 3HAKOMUTHCS ITOHATUSIMU:
BEJIMYMHBI (pacIpe/ieIeHus), BeM4YUH. QyHKIMUS INIOTHOCTH HEIIpEpbIBHAS Clly4ailHasl BEJIMYMHA,
IIOKA3aTeJIbHOE U BEpOsATHOCTU. PaBHOMEpHOE HEIIPEPBIBHOE pacCIIpeieIICHNUE,
HOPMAJIbHOE PaclpeaeaeHus pacnpenenenue. [Ipumeps! 3anay, (YHKIMS TITIOTHOCTH BEPOSITHOCTH.
MNPUBOISIIMNX K IOKA3aTEIBHOMY Haxonutk BepoaTHOCTH COOBITHI
1 K HOPMaJIbHOMY pacCIpeaeIICHUSIM. 110 TaHHOW (PYHKIIUH
DyHKIYS IIOTHOCTH BEPOATHOCTH IUIOTHOCTH.
IMOKA3aTEJIbHOTO PACIIPEACICHUS. 3HAKOMUTHCS C MOHATHUAMMU
DyHKIYS IIIOTHOCTH BEPOATHOCTHU IOKa3aTeJIbHOE pAaCIpECIICHUE,
HOPMAJIbHOTI'O PACHPEAEIICHUS HOPMAaJIbHOE paclpeieICHUE.

BeigenaTs mo onucaHuio cirydaiiHbIe
BEJIMYMHBI, PACIIPE/ICIICHHBIE

10 TIOKA3aTeIbHOMY 3aKOHY,

110 HOPMAJIFHOMY 3aKOHY.
Paszbupats mpumeps! 3aaad,
MPUBOIAIINX K ITOKA3aTEIIbHOMY
pacrpeieNIeHHI0 U K HOpMaJIbHOMY

pacIpenereHnuto

Pacnpenenenue Ilyaccona 2 ITocnenoBarenbHOCT OTMHOYHBIX Br11ensaTh 10 ONMCAaHUIO CIIy4alHOIO

HE3aBUCHUMBIX COOBITHH. OITbITA BEJIMYUHBI, pACIPE/ICIICHHBIE

ITpumep 3amaun, NpuUBOASAIIEH 1o 3akony Ilyaccona.

K pacnpenenennto Ilyaccona. Pemars 3agaum, B TOM 4ucie B Xxone

IIpakTuueckast pabora IIPAKTUYECKOI pabOThl C IPUMEHEHUEM

C MCHIIOJIb30BaHUEM DJIEKTPOHHBIX CTaHJAPTHBIX PYHKIIHI SIIEKTPOHHBIX

TaOJINIL TaOIAILL
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CBs3b MEXy CIydallHbIMU 6 KoBapuanus nByx ciaydailHbIX OcBauBath MOHSATHS: KOBapUaIlus,
BEJIMYMHAMU BennurH. KoagduiueHt koppensuu. KO3(GUIMEHT KOPPEIISIUY, JTUHEHHAs
CoBMecTHBIE HAOIIOIEHUSI ABYX 3aBUCHMOCTb.
BeNMYMH. BriOopounbIilt kodddummenT | OeHuBaTh XapaKTep CBI3H MEXIY
Koppesinuu. Paznmuaue mexay CIy4alHBIMH BEIMYMHAMH, UCXOS
JIMHEHWHOM CBSI3bIO0 U NPUYUHHO- Y3 IIPUPOJIbl JTAHHBIX U BBIYMCIIEHHBIX
CJIEACTBEHHOM CBsI3bI0. JIMHENHas XapaKTEPUCTHK.
perpeccus. [IpakTuueckast padora Hcnonp30BaTh quarpaMmsbl
C UCIIOJIB30BAHUEM DJIEKTPOHHBIX paccenBaHUs sl NU300paKECHUS
Ta0JIHIL COBMECTHOTI'O pacCEeuBaHUs
JTaHHBIX.
Haxonute ko3¢ dunmentsr ocu
JUarpaMMsl, B TOM YHUCJIE B X0J1€
IIPAKTUYECKOI pabOThl C IPUMEHEHUEM
CTaHJAPTHBIX (PYyHKIIHI
O06o01ieHue u 11 IIpencraBieHne JaHHBIX C IIOMOIIBIO [ToBTOPATH U3yUEHHOE U BbICTpauBaTh

cucTeMaTu3anua 3HaHUu

TaOIHIl U AUAarpaMM, ONHcaTeIbHast
CTaTUCTHUKA, OTNBITHI

C PaBHOBO3MO>KHBIMH
BJICMECHTAPHBIMU COOBITHSIMU,
BBIYMCJIICHUE BEPOSITHOCTEN
COOBITHI ¢ MpUMEHEHUEM (HOpMYIT U
rpau4ecKuX METO/I0B
(koopuHaTHas npsiMasi, 1€pPeBo,
nuarpamma Diiiepa), ciydaiiHble

CUCTEMY 3HAaHUU
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BEJIMYMHBI U PACIIPECICHUS,
MaTeMaTUYECKOE OXKUIaHUE
CIIydaliHOUW BEJIMYUHBI
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