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@denepanbHas pabouasi mporpamMma Mo ydeOHOMY mpeamery «MaTeMaTukay
(yrmyOnéHHbIl ypoBeHb) (MpeaMeTHas obmacts «MaremaTuka u nH(GOpMaTHKa») (Janee
COOTBETCTBEHHO - ITPOrpaMMa Mo MaTeMaTuKe, MaTeMaTHKa) BKIIOYAET OSICHUTEIBHYIO
3aMUCKY, COJEpKaHue OOyUYeHUsl, MNIAHUPYEMBIE PE3YJIbTaThl OCBOCHHS MMPOTPaMMBI TI0
MaTeMaTHKe, TEeMaTHYECKOE TITAaHUPOBAHHE.

[losicHutenpHas 3amucKa OTpa)kaeT OOIIMe e U 3a/1a4ll U3YYCHHUS MaTeMaTHKH,
XapaKTePUCTUKY TICHUXOJIOTMYECKUX MPEANOCHUIOK K €€ HM3yYeHHUIO0 O0y4arouluMHUcCs,
MECTO B CTPYKType Y4eOHOTO TUIaHa, a TaKKe IMOAXOAbI K OTOOpY coaepKaHus, K
OTIPENCNICHUIO  TUTAHUPYEMBIX  PE3YyJbTaTOB M K  CTPYKType TEeMaTHYECKOTO
IJIAHUPOBAHMUSL.

Copepxanue OOy4YeHHMs] PACKpPBIBAET COJECP)KATENbHBIE JIMHUM, KOTOpBIE
npeiaraloTcs JUisi 0053aTelbHOr0 M3Y4YEHMsI B Ka)/IOM KJIacCe Ha YPOBHE CPEIHErO
oO1ero o0pa3oBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHHUS MPOTPaMMBbI 1O MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalpeIMEeTHBIE pPE3yJbTaThl 3a BECh MEPHOJ OOy4YeHHS Ha ypPOBHE
cpeaHero o0mero oOpa3oBaHus, a TaAKXKe MPEIMETHbIC TOCTHXKEHUSI 00yYarolerocs 3a
KaXXJIbId 101 O0y4eHMUSI.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma no MareMaTuke yriiyoJIEHHOTO YpOBHSA UIsl 00YYarOlIUXCsl HA YPOBHE
cpeaHero ob6imiero oOpaszoBaHusi paszpaborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TMPEIBABISIEMbIX K  MaTeMaTUYECKOMY
0o0pa3oBaHMIO, W TPAAUIMN POCCUUCKOro oOpa3oBaHus. Peanuzaius mporpammsl IO
MaTeMaTuKe 00eCreynBaeT OBJIA/ICHUE KIIIOUEBBIMH KOMIIETEHIUSMU, COCTABIISIIOUIMIMHI
OCHOBY JUIsl CaMOpa3BUTHUA M  HENPEpPhIBHOrO  0Opa3oBaHMs, ILEJIOCTHOCTb
OOIIEKyIbTYPHOTO,  JIMYHOCTHOTO M  TIO3HABATEJNIBHOTO  Pa3BUTHUS  JIMYHOCTH
00yJaroIMXCs.

B mporpamme mo matemaTuke yuTeHBI ueu u nosnoxeHus: « Konmenmmu pazButus
MareMmatuueckoro oOpaszoBanusi B Poccuiickoii ®Penepanun». B cooTBeTcTBUH C
Ha3BaHUEM KOHIIEMIIUU MAaTEMaTHYECKOE OO0pa3oBaHUE JIOJDKHO, B YACTHOCTH, PEIIaTh
3aauy oOecredeHus: HeoOXOAMMOro CTpaHe Yucia O0ydYarolMuXcs, MaTeMaTHdecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA MAJiA MPOJOJDKEHUS 00pa3oBaHUs MO Pa3IMYHBIM
HaIpaBJICHUSAM, BKJItOUYas MPernolaBaHle MaTeMaTUKU, MaTeMaTHUYeCKUE UCCIIEOBaHUS,
paboTy B cdepe UHPOPMAITMOHHBIX TEXHOJOTUN U APYTUX, a TaKkKe oOecreueHus s
KKJOT0 00YyYarolerocsi BO3MOXKHOCTH JOCTHXKEHUS MAaTEMaTHYECKON MOATOTOBKU B
COOTBETCTBUH C HEOOXOIMMBIM €My YpOBHEM. MIMEHHO Ha perieHre 3TUX 3aja4 HaleneHa
nporpamMma no MaTeMaTuke yriryOoia€HHOro ypoBHSI.

B snoxy mmdposoii Ttpanchopmaruu Bcex chep UETOBEUYECKON IeATETLHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0€3 Xopoluieil
MaTEeMaTHYECKON MOATOTOBKU. DTO 00YCIOBJIEHO TEM, YTO B HAIIUA JHHU PACTET YUCIIO



CHELMAIBHOCTEN, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHHUEM MAaTEMaTUKU: U B
chepe OSKOHOMUKH, W B OHW3HECE, W B TEXHOJOTHYECKUX OOJIACTAX, W JaKE B
ryMaHUTapHBIX cepax. Takum 06pa3oM, Kpyr oOydaromuxcs, Al KOTOPbIX MaTeMaThKa
CTAaHOBUTCS 3HAYMMBIM TpeaMeToM, (¢GyHIaMEHTOM o0Opa3oBaHUs, CYIIECTBEHHO
pacmupsieTcs. B Hero BXoAAT He TOJNBKO O0ydYaromuecs, IUIaHUPYIOIIHE 3aHUMAThCS
TBOPUYECKON M HCCIEeN0BATENbCKOM paboToil B 00JIacTH MaTeMaTuKu, WHGOPMATHKHU,
(Gu3MKN, 5KOHOMUKA U B APYTUX OOJACTSIX, HO U T€, KOMy MaTeMaTHKa HYy>KHa s
UCIOJIb30BaHUs B IPOPECCHUIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuxnanHas 3HaYUMOCTh MaTE€MaTHUKU OOYCIIOBJIEHA TEM, 4TO €€ MpeaIMETOM
ABIISIOTCS (PYHIAMEHTAJIbHBIE CTPYKTYpPhl HAILLIETO MUpPA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHbIE  OTHOUICHUS, (YHKUIUOHAJIBHBIE 3aBUCUMOCTH U  KAaTE€rOpUU
HEONPEIEIEHHOCTH, OT NPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, J10
JOCTATOYHO CIOXHBIX, HEOOXOUMBIX JIJISl pPA3BUTHS HAYUYHBIX U TEXHOJIOTMUECKUX UJIEH.
be3 KOHKpETHBIX MAaTeMaTHYECKUX 3HAHUM 3aTpyAHEHO NOHMMAaHWE MPUHIHUIIOB
YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH, BOCHPHUITHE M MHTEpPIpETAlUs
Pa3HOO0Opa3HOW COIMANBHOM, SKOHOMHUYECKOH,  MOJUTUYECKOU UH(pOpMaIH,
Mano3pQpeKkTuBHA MOBCEAHEBHAsA MpPAKTHUYECKask NEATEeIbHOCTb. BO MHOrmx cdepax
PO ECCUOHATIBHOM IESITEIbHOCTU TPEOYIOTCS YMEHHS BBIMOJIHATH PACUETHI, COCTABIATh
QITOPUTMBbI, TPUMEHATH (OPMYJIbl, MPOBOJUTH TI'E€OMETPUUYECKHE H3MEPEHUs U
MOCTPOEHHUS, YNTaTh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEACTABIATH HHPOPMAIIIO
B BUJI€ Ta0JIN1I, AMarpaMM U TpauKoB, IOHUMATh BEPOSITHOCTHBIM XapakTep cilydyalHbIX
COOBITHH.

OnHOBpPEMEHHO € paciIUpeHHeM cep NMPUMEHEHHUs] MaTeMAaTHUKH B COBPEMEHHOM
oOmiectBe BcE Ooyiee BaXKHbIM CTAaHOBUTCS MaTEMaTHUYECKUH CTWJIb MBIILICHUS,
IIPOSIBJISIFOLMICS B OINpPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoumecce u3ydeHUs
MaTeMaTUKd B apceHall MPUEMOB M METOJIOB MBIIUICHUS 4YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKLMS U ASAYyKLHs, 0000IIeHNEe U KOHKPETU3AllMsl, aHaJu3 U
CUHTE3, KJlacCUu(uKalus U cucTemMaTusalus, abcrparupoBanue u aHaiaorus. OObEKTHI
MaTeMaTUYECKUX YMO3aKJIIOUEHUH, TMpaBUiIa WX KOHCTPYUPOBAHUSI PACKPBHIBAIOT
MEXaHU3M  JIOTUYECKHX  IOCTPOEHUH,  CIOCOOCTBYIOT  BBIpAaOOTKE  yMEHUS
(dbopmynupoBaTh, 0OOCHOBBIBATh M JIOKA3bIBaTh CYXKICHHS, TEM CaMbiM (POPMUPYIOT
JOTMYECKUA CTWJIb MBbIIUIEHUA. Benymas ponab NOpUHAIICKUT MaTeMaTHKE B
(GbOopMUPOBAHUN AJNTOPUTMHUUYECKON KOMIIOHEHTHI MBILIUICHUS M BOCIHUTAHUU YMEHHI
NEUCTBOBAaTh MO  3aJaHHBIM  AJIrOPUTMaM, COBEpPUIEHCTBOBAaTh HW3BECTHBIE U
KOHCTPYHpPOBaTh HOBbIE. B mpouecce pemeHus 3anad - OCHOBBI I OpraHU3ALMU
y4eOHOW [eATEeIbHOCTH Ha YpOKaX MAaTeMaTHKH - pa3BUBAIOTCS TBOpYECKas U
MPUKJIAAHAsi CTOPOHBI MBIIIIEHUS.

OOyueHne MaTeMaTHKE JaéT BO3MOYKHOCTb Pa3BUBATh y OOy4YarOIMXCS TOYHYIO,
paloOHaIbHYI0O U MH(POPMATUBHYIO peub, YMEHHE OTOHMpaTh HamOoJee MOAXOMASIIUE
A3BIKOBBIE, CHUMBOJIMYECKHE, IpaUuecKue CpeicTBa MAJIs BBIPAKEHUS CYXKIECHUU U
HarJsAHOTO UX MPEICTaBICHMUS.



Heo0xoauMbIM KOMIIOHEHTOM OOIeld KyJIbTypbl B COBPEMEHHOM TOJIKOBAHHUU
ABIIAETCS 00IIee 3HAKOMCTBO C METOJaMH MMO3HAHUSA ACHCTBUTEILHOCTH, MPEICTABICHNE
0 NpeIMeTe M METOJE MAaTEMAaTUKH, €ro OTIMYUAX OT METOJIOB €CTECTBEHHBIX U
TYMAaHUTAPHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS MaTEeMaTUKHA [JIs pELICHUs
HAYYHBIX U MPUKIATHBIX 337a4. Takum o0pa3om, MaTeMaTuyeckoe 00pa3oBaHUE BHOCHUT
CBOI1 BKJIaJ B (hopMUpOBaHHE OOIIEH KyIbTyphl YEIOBEKA.

W3yyeHne MaTreMaTHKd CIIOCOOCTBYET 3CTETHUYECKOMY BOCIHMTAHHUIO YEJIOBEKA,
MIOHMMAHUIO KpacoTbl M M3SIIIECTBA MATEMATHYECKUX PACCYXKAECHUN, BOCHPHUITHUIO
reoMeTpudecKux GopM, YCBOCHUIO UIEU CUMMETPHH.

[TpuopureTHbiME 11ETsIMU 00ydeHUst MaTemaTuke B 10-11 kiaccax Ha yriayOiaéHHOM
YPOBHE IIPOJIOJIKAOT OCTABATHCS:

dbopMHUpOBaHUE NEHTPAIbHBIX MATEMAaTUYECKUX TMOHSITHM (YUCIO, BEIUYHUHA,
reomeTpuyeckas (Qurypa, mnepeMeHHas, BEpPOSATHOCTb, (YHKIUSA, MPOU3BOIHAS,
MHTErpai), 00ecrneynBaOINX IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHUYECKOTO
00pa3zoBaHMs 00y4YarOIINXCS;

NoJBEICHHE OOyYaroNIMXCsl Ha JOCTYIIHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTHKU M OKPY>KAlOUIEro MUpa, MOHUMAHUIO MAaTEMATHKU KaK 4acTu
oO11el KylIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUJIEKTYalbHbIX M TBOPYECKUX CIOCOOHOCTEW O0O0yyarommuxcs,
MO3HABATEJIbHOM AKTUBHOCTHU, UCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K U3yUEHUI0 MaTEMATHKU;

(dopMupoBanre GyHKIMOHATILHOM MaTeMaTHUYE€CKONH TPAaMOTHOCTH: yMEHUS
pacro3HaBaTh MATEMaTUYECKUE ACHEKTHl B PEANbHBIX JKU3HECHHBIX CHUTYalUSIX U TPU
U3YYEHUH JIPYTUX Y4eOHBIX PEAMETOB, TPOSBICHUS 3aBUCMOCTEHN U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh WX Ha S3bIKE MAaTeMAaTUKH M CO3/]aBaTh MaTEMaTUYECKHUE MOJIEIH,
NPUMEHSTH OCBOCHHBIN MaTeMaTUYeCKHUM anmnapar TUTSI peueHus
IPaKTUKO-OPUEHTUPOBAHHBIX 3aJlay, HMHTEPIPETHUPOBATh W OLIEHUBATh MOJYYCHHbIE
pe3ynbTaThl.

OCHOBHBIMM JIUHUSAMH cojiepkaHuss MmateMatuku B 10-11 kiaccax yriayOia€HHOTO
YPOBHSI SIBJSIIOTCS: «Yucna u BIYUCIEHUS», «AlreOpa» («Anredpanyeckue
BBIDOKEHUS», «YpaBHEHUSI U HEpaBeHCTBa»), «Hayama maTeMaTHYecKOro aHamu3ay,
«T'eometpus»  («['eometpuueckue Qurypsl U UX CBoOWcTBay, «M3mepeHue
FEOMETPUYECKUX BEIUYUH»), «BeposTHOCT © CcTaTUCTUKa». JlaHHBIE JIMHUU
pa3BUBAIOTCS MAPAJUIETBHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, O/THAKO HE
HE3aBUCHUMO OJIHA OT APYTOM, a B TECHOM KOHTAaKTe U B3aumozaenctsun. Kpome sroro, nx
0o0BEIMHSET JIOTMYECKash COCTaBIISAIONIAs, TPAJUIMOHHO MPHUCYIIAass MaTeMaThKe WU
IPOHM3BIBAIOIIAS BCE MAaTeMaTHYECKHE KypCbl M COAEpP)KATEIbHbIE  JIMHUU.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMEHHUE ONEPUPOBATH MOHATUIMHU:
ONPENCIICHUE, aKCHOMa, TEOpPEMa, CIJIEICTBUE, CBOWCTBO, MPU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (HOPMYITUPOBKH, yMEHUE (POPMYIMPOBATH 0OPATHOE U MPOTUBOIOJI0KHOE
YTBEPKIAEHUE, IPUBOIUTH PUMEPHI U KOHTPIIPUMEPHI,



UCIIOJIb30BaTh METOJ, MaTEeMaTU4YeCKOM HHIYKIMU, TMPOBOAUTH JOKa3aTeJIbHbIC
pacCyXJeHHUs TpU pPEIICHUH 3a7a4d, OICHUBATh JIOTUYECKYI0 IMPaBHIBHOCTD
pacCcyXJIeHUI» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a (OpPMHUPOBAHHE JIOTUYECKUX
YMEHHM pachpenensercs Mo BceM rojaaM oOydeHHs Ha YpOBHE CpPEAHEro OOIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO MareMatuka siBIseTCs 0043aTENbHBIM MIPEAMETOM
Ha JaHHOM YypoBHe oOpa3zoBanusi. Hacrosmeld mnporpaMMoil MO MaTEMAaTHKE
npeaycMaTpuBaeTCs M3ydeHue yuyeOHoro mpeamera «Marematwka» B paMKax TpEX
yu4eOHBIX KYpCcOB: «AureOpa M Hayajga MaTeMaTHYEeCKOTo aHanuzay», «['eoMmerpus»,
«BeposTHOCTD U cTaTucTUKa». POPMUPOBAHKE JIOTHUECKUX YMEHUI OCYIIECTBISIETCS Ha
HNPOTSHKEHUH BCEX JIET 00YUEHMsI Ha YPOBHE CpeIHEro o011ero o0pa3oBaHusl, a 3JIEMEHThI
JIOTUKHU BKJIIOUAIOTCS B COJIEP’KaHUE BCEX HA3BaHHBIX BBIIIE YUEOHBIX KypCOB.

OO1iee KOJIMYECTBO YacOB, HANPABIECHHBIX Ha M3yYE€HUE MaTEeMAaTUKH Ha
yriryoneHHoM ypoBHE - 544: B 10 kmacce - 272 gaca (8 gacoB B Heento), B 11 kmacce - 272
yaca (8 4acoB B HEJIEIIIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
MATEMATHKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKaaHcKoro BOCHUTAHMUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKONH TO3UIMH OOYy4aromerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCHUUCKOTrO OOIIeCTBa, MPEACTaBICHHE O MaTeMaTUYECKUX
OCHOBaX (P)YHKITMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHHMA, IPOILETYP IPAXKIAHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCH U APYroe€), YMEHUE B3aUMOJACHCTBOBATh C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMHU U HA3HAUCHHUCM;

2) MATPHOTHYECKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TpakAaHCKOW HWIEHTUYHOCTH, YBAXEHUS K
MpOUIJIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIICHUE K
JOCTHKECHUSAM POCCHUHUCKHMX MATEMaTHUKOB W POCCHUMCKOM MATEMATUYECKOMW IIKOJIBI,
HCIIOJb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUUCKOro Hapoaa, CHOPMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO TOBEICHHUS, CBSI3aHHOIO C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTHKEHHII HAayKH U JEATEIIbHOCTbIO YUYEHOI'0, OCO3HAHUE JIMYHOIO
BKJIaJIa B MOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3CTeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHWE K MHpPY, BKIKOYAsl JCTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYXKIACHHUI, BOCIPUUMUYUBOCTH K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢u3HuUecKoro BOCIUTAHUS:

c(OPMHPOBAHHOCTh YMEHUS TMPUMEHATh MaTeMaTHYECCKUE 3HAHWS B HMHTEpEcax
3I0POBOTO M 0€30mMacHOTO 00pa3a >KW3HHM, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
3I0POBBIO  (3I0pOBOE THUTAaHHWE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATUH U OTIbIXa,
peryispHas ¢uzndeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE TP 3aHATHIX
CIIOPTHBHO-03/I0POBUTEIBHON IEATEILHOCTBIO;

6) TPYA0BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYIOIIOOWs, MHTEPEC K Pa3IHMUHBIM
chepam mnpodeccCHOHANBHOM AESTENbHOCTH, CBS3aHHBIM C MaTeMaTUKOW u eé
NPWIOKEHUSMH, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccun u
pealn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE IUTaHBI, TOTOBHOCTh W CIOCOOHOCTH K
MaTeMaTHYecKOMy 00pa30oBaHMI0O M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU MPAKTHUYECKHUX 3a/lad MaTeMaTHU4YECKOi
HAIPaBIEHHOCTH;



7) 3KOJIOTHYE€CKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCThH KOJOTUYECKON KYJIbTYpbl, TOHUMAHUE BIWSHUS COLIMAIBHO-
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIIMAIBHON Cpeibl, OCO3HAHUE
rJI00AJIBHOTO  XapakTepa SKOJOTUYECKHX MpoOJieM, OpUEHTAlusi Ha MpPUMEHEHUE
MaTEeMaTUYECKUX 3HAHUW JJIs pelieHus 3aJad B OOJacTH OKpYKaloUeh Cpesl,
IUTAHUPOBAHUE TMOCTYIKOB U OIIEHKU MX BO3MOKHBIX IMOCJEACTBHU U1l OKpYyKarouien
Cpenpbl;
8) HeHHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPaKTUKH, MOHUMAHHE MAaTEMaTUYECKON HAyKH Kak
ceppl YenoBeUECKOW AeATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUMMOCTHU ISl Pa3BUTHUS
IMBWIN3ALUK, OBJAJCHUE S3BIKOM MaTEMaTUKH M MAaTeMaTUYECKOM KYJIbTypou Kak
CPEICTBOM  TO3HAaHUS  MHpA, TOTOBHOCTh  OCYIIECTBIATh  HPOEKTHYIO U
UCCJIEI0BATENBCKYIO IEATEIbHOCTh MHANBUAYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHus MaTeMaTUKU Ha YPOBHE CPEAHEro 0011ero oopa3oBaHus y
oOyyaromierocss OyayT c@opMUpoOBaHBl TO3HABATEIbHBIC YHHUBEPCAJIbHbIE Y4eOHbIE
NENUCTBUSI, KOMMYHHKATUBHbIC YHUBEpPCAIbHBbIC Y4YCOHBIC EHCTBUS, PETYJSITUBHBIC
YHUBEpCaIbHbIC yUeOHbIE ICWCTBUS, COBMECTHAS JIESITEIbHOCTb.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA
ba3oBble 1ornyeckue AeicTBu:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTeMaTHYECKUX
00BEKTOB, MOHATHUMA, OTHOIICHUNA MEXIy MOHATHUSMHU, (POPMYJIMPOBATH OMpEaeTCHUs
MOHATUH, yCTaHABJIMBATH CYIIECTBEHHBIM NpPHU3HAK KIacCU(UKAIIMU, OCHOBAHUS IS
00001IIeHNS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATH, (POPMYIUPOBATH U TIPEOOPA3OBHIBATEH CYKICHHS: YTBEPAUTEIILHbBIE
U OTpUIIaTeIbHbIC, SAUHUYHBIC, YACTHBIC U 00IIHe, YCIOBHBIC,

BBISIBJISITh MaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MNPOTUBOPEUHUS B
dakTax, TaHHBIX, HAOTIOICHUSX U YTBEPKIACHUSIX, TIPEAJIaraTb KpUTEPUHU ISl BBISIBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

JIeJIaTh BBIBOBI C UCTIOIB30BAHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX U HHYKTUBHBIX
YMO3aKIIOUECHHUM, YMO3aKJIIOUeHUH TI0 aHAJIOTHH;

MPOBOAUTH CaMOCTOSITEILHO JIOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN
(mpsiMble ¥ OT TMPOTHUBHOIO), BBICTPauWBaTh ApPryMEHTAIIUIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBEIOMPATH CIIOCO0 perieHus: yaeOHoW 3a7aun (CpaBHUBATh HECKOJBKO BapHUAHTOB
perieHusi, BRIOMpaTh Hanboee MOAXOIANINN ¢ YIETOM CaMOCTOSITEIBHO BBIJIECIEHHBIX
KPUTEPUEB).



Ba3oBble uccienoBarebcKue 1eMCTBUS:

HCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUM HHCTPYMEHT TO3HAHMUS,
(bopMyIHUpPOBaTh BOMPOCH], (GUKCHPYIONTUE MPOTHBOPEUYUE, MPOOIeMy, yCTaHABIUBATH
HMCKOMOE ¥ JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MTO3UIINIO, MHCHHC,

MPOBOAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIICIOBAHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUecKoro oObeKTa, sBIEHUsS, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSTENIbHO (OPMYIMPOBAaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIIOCHMS, UCCIICIOBAHMSI, OICHUBATh JTIOCTOBEPHOCTh TOJYYCHHBIX
PE3yNhTaTOB, BHIBOJOB M 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIpollecca, a TakKke BbIJBUraTh
MIPEIOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanueii:

BBISIBIISATH eDUIIMTHI HH(MOPMAIUH, TaHHBIX, HEOOXOIMMBIX JIJIsi OTBETA HA BOIIPOC
U JUISI pelIeHUs 3a]1a4;

BbIOMpATh WMH(OpPMAIMI0O W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAIMU3UPOBATH,
CUCTEMATU3UPOBATh U HUHTEPIPETHUPOBATH HMH(POPMAIIMIO PA3IUYHBIX BUAOB U (POpM
MIPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh HMHGOPMAIIMIO, TPEACTaBIATh €€ B pasnu4HbIX (opmax,
WJUTIOCTPUPOBATH TpauuecK;

OIICHUBATh HAJIEKHOCTh MH(OpPMAIMU MO CAMOCTOSTEIHHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KomMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBHS:

BOCHIPUHUMATh U (POPMYJIHPOBATH CYXACHUS B COOTBETCTBHM C YCIOBHUSIMHU U
LEeIsIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PEIICHHs 3aJa4l, KOMMEHTUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B XoA€ OOCYXIEHHUs 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYKIaeMOl TEMBI,
npoOJIeMBbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJEH, HAIICJICHHbIE HA MOWCK PEIICHMS,
COMOCTABIIATb CBOU CYXJICHHSI C CYXKICHUSIMU JPYrMX YYaCTHUKOB JUaiora,
oOHapy>XUBaTh Pa3IMUME U CXOJICTBO MO3ULIUNA, B KOPPEKTHOH (opme (popMyIHpOBaTh
pa3HorIacusi, CBOM BO3PaXECHMUS;

NPEACTaBIATh PE3yJbTaThl PEIICHUS 337auyM, DSKCIEPUMEHTa, MCCIEI0BaHuUs,
MPOEKTa, CAMOCTOSATEIBHO BBIOMpaTh (GopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3CHTALMN U OCOOEHHOCTEN ayIUTOPUN.

PeryasiTuBHBbIE YHUBEPCAJbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

COCTaBIIAITh IUIAH, AJTOPUTM pELIEHUS 3aJadud, BBIOMpPATh CHOCOO pELIEHUs ¢
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI HH(OpMALIHH.



CaMOKOHTPOJIb:

BJa/IeTh HAaBBIKAMH I103HABATEIbHOW PEQIIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JIEHUCTBUM W MBICIMTEIBHBIX IPOLIECCOB, MX pE3yNbTAaTOB, BIAJAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolLiecca M pPe3ysibTaTa PEIIeHUs MaTeMaTH4EeCKOM
3a/1a4y;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPHM PELICHUHM 3aJayH,
BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOATEIHCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa LW U YCIOBHSIM, OOBSICHATH NPUYUHBI
JOCTHKEHHUSI UM HEIOCTUKEHUS pe3YyJIbTaTOB I€ATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHaA JCHATCJIbHOCTD:

MMOHUMATh M MCIIOJIh30BaTh MPEUMYINECTBAa KOMAaHHON ¥ MHAUBUIYaIbHON pabOThHI
MpU  pelIeHUW Y4YeOHBIX 3a7a4, IPUHUMATh IIelh COBMECTHOW JICSTCIBHOCTH,
IJIAHUPOBATh OPTaHMW3AIlMI0 COBMECTHOW pabOThI, pacHpeneisTh BHABI pPadoT,
JIOTOBApUBAaThCS, OOCYXJaTh TMPOILECC M pe3yabTar paldoThl, 0000IaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyNmHoBBIX (opMax padboTel (oOcyxkaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBHITIOJIHATH CBOIO YaCTh padOThl M KOOPAMHUPOBATH CBOU
JIEUCTBUA C IPYTUMU YJICHAMU KOMaH/bl, OIIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOITUI
MPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM yUYACTHUKAMU B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yJbTaThl OCBOEHHUS (eaepanbHOl padodeil mporpaMMbl IO
MaTeMaTUKe MPEeACTaBICHBI 110 TOJaM 00yUYEHHUS B paMKaX OTAEIbHBIX YYEOHBIX KypCOB B
COOTBETCTBYIOIIMX Pa3Aesiax HACTOSAIIEN POrpaMMBI.
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OEJNEPAJIBHASA PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A>»

HOACHUTEJBbHASA 3AIIMCKA

VYuebHsbiil kypc «Anredpa U Hayajga MaTEeMAaTUYECKOTO aHAIN3a» SIBIIETCS OJHUM
U3 HamOoJee 3HAUYMMBIX B MPOrpaMMe CpeIHEro oOIIero 0O0pa30BaHUs, MOCKOIBKY, C
OJTHOM CTOpOHBI, OH OOECIeYMBACT HWHCTPYMEHTAIBHYIO 0a3y UIsi W3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (OPMHUPYET JIOTHYECKOE W
a0CTpaKTHOE MBIIIJIEHUE OO0YyYalolUXCsi Ha YpOBHE, HEOOXOJIMMOM [Jisi OCBOEHHUSA

uH(pOpMaATUKH, OOIIECTBO3HAHUS, HCTOPHUH, CIOBECHOCTH U OPYTUX JTHUCLUIUINH.
B pamkax manHOro ydeOHOro Kypca O0OydYaroluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM
SA3BIKOM  COBpPEMEHHOMHAYKH, KOTOpasi (hOpMyIupyeT CBOM  JOCTHXECHUS

B MaTeMaTHYECKOH popMe.

VY4eOHbIi Kypc anreOpbl 1 Hauaja MaTEMaTHYECKOTO aHajIn3a 3aKiIa/lbIBACT OCHOBY
JUI YCHEIIHOTO OBJIa/IeHUs 3aKOHAMU (PU3HUKH, XUMUHU, OMOJIOTHUH, TOHUMaHUSI OCHOBHBIX
TEHACHIINIA Pa3BUTHUS SKOHOMHUKH M OOIIIECTBEHHOMN JKU3HH, TIO3BOJISIET OPUEHTUPOBATHCS
B COBPEMEHHBIX IU(MPOBBIX H  KOMIBIOTEPHBIX  TEXHOJIOTHUAX, YBEPEHHO

WCIIONIb30BaTh WX JJISl JajbHeiero o0pa3oBaHusl ¥ B TTOBCETHEBHOM
KU3HU. B TO jkeBpems oBnazieHne aOCTPAKTHBIMH U JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSIMH anreOphl U MaTeMaTHYECKOTO aHain3a Pa3BUBAET yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTH, TOKA3bIBATh YTBEPKIACHUS C
NOMOUIbI0 HHAYKIMH M PacCykaaThb JAEIYKTUBHO, HCHOJb30BaTh OOOOIIECHHE WU
KOHKpPETH3alulo, a0CTparupoBaHUE W aHAJOruio, (QOpMHUpPYET KpeaTHUBHOE H
KPUTHYECKOE MBIIIUICHHUE.

B xoae usyuenus yueOHOro kypca «Anredpa 1 Hayana MaTeMaTHYECKOT0 aHATTN3a»
oOyuaroluecs MoIy4aroT HOBbIM OMBIT pelIeHHs] IPUKIAIHbIX 3a7a4, CAMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTUYECKUX MOJIele peajbHBbIX CUTyallud, HWHTEpIpeTaIu
MOJTyYEHHBIX PEIICHHH, 3HAKOMSATCS C IPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
pHUpOJIe, HAYKE W HUCKYCCTBE, C BBIIAOIIMMUCA MATEMaTHYECKUMH OTKPBITHIMH U UX
aBTOPaMH.

Y4eOHbIi Kypc 00J1ajaeT 3HAYUTEIFHBIM BOCTIUTATEIHHBIM MTOTEHIINAJIOM, KOTOPHIi
peanu3yercss Kak uepe3 y4yeOHBI Marepuan, CrnocoOCTBYIOMUN (HOPMUPOBAHHIO
HAyYHOTO MHUPOBO33PEHUS, TaK U Yepe3 cnennPpuKy yueOHO! NeaTeIbHOCTH, TPEOYIOmIeH
NPOAOKUTEILHOW KOHILIEHTpPAllMM BHUMAaHHS, CaMOCTOSITENIbHOCTHU, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3 MOJIyYE€HHBIN pe3yNbTarT.

B ocHoBe metoauku oOydeHus: anredpe M HadallaM MaTeMaTUYECKOTO aHaiau3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YUYESHHUS.

B crpykType yuebHOro Kypca «Aisrebpa M Hayalla MaTeMaTHYECKOIO aHaIN3a»
BBIJIETICHBI CIIEYIOIINE COJIEPKATEIbHO-METONUECKHE TUHUH: «HUCa U BRIYUCIICHUSY,
«DyHKIMHU U rpadukny», «YpaBHEHHS U HepaBEeHCTBay», «Hauana MaTeMaTH4ecKoro
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aHanmm3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIC cCOAEp)KaTEIbHO-METOINYCCKUE
JMHUU U3YyYalOTCs Ha TMPOTSHKECHUU JBYX JET 00ydeHHs Ha ypOBHE CPEIHETO OOIIEeTro
0o0pa3zoBaHMsi, €CTECTBEHHO JOMOJHSS APYT Apyra W MOCTENIEHHO HACKHINIAsICh HOBBIMHU
TeMaMH U pazaenamu. JlaHHBIM y4eOHBIA KypC SIBISICTCS MHTETPATUBHBIM, TOCKOJBKY
o0benuHsET B ceOe CoAep)KaHUE HECKOJIBKMX MAaTEeMaTHYECKUX JUCIHMIUINH, TAKUX KaK
anredpa, TPUrOHOMETPHS, MATEMATUICCKUAN aHAIN3, TCOPHS MHOXKECTB, MaTeMaTHIECKas
noruka u apyrue. [lo mepe Toro kak oOydaroniuecsi OBiafeBalOT BCE Goiee MIMPOKUM
MaTeMaTHYECKUM  amnmaparoM, y HHX  T[OcCienoBatenbHO  Gopmmpyercs U
COBEPIICHCTBYETCSI YMEHHUE CTPOUTh MAaTEeMATHUECKYI0 MOJEIbh peajbHOW CHUTYalluH,
NPUMEHATH 3HAHUWSA, TOJY4YCHHBIC TpPU HU3YYCHWH Y4YeOHOTrO Kypca, IS PeIICHHS
CaMOCTOSITENIbHO  C(OPMYJIMPOBAHHOM  MaTEeMaTHYEeCKOM  3ajaud, a  3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

ConepkarenpHO-MeTOIMYECCKass JWHHS «YwWcia W BBIYHCICHUS» 3aBepIiaeT
(dbopMHpOBaHNE HABBIKOB MCTIOIB30BAHMS JEHCTBUTEIBHBIX YUCEI, KOTOPOE OBIJIO0 HA9aTO
Ha YpOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oomiero oopazoBanus
oco0oe BHUMaHHE yAeIsieTcs (JOPMHUPOBAHWIO HABHIKOB PAIllMOHAIBHBIX BBIYHCIICHUH,
BKJTIOUAIONTUX B C€0s MCIONB30BAHUE PA3IMYHBIX (POPM 3aMUCH YUCIIa, YMEHHE JENaTh
NPHUKHUJIKY, BBITOIHATH MPUOJIMKEHHBIC BEIYUCIICHHS, OLICHUBATD YMCIIOBBIC BRIPAKCHUS,
paboTaTh C MaTeMaTHYECKHMMHM KOHCTAHTAaMH. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA
HATYpPaJIbHBIX, IICJIbIX, PANUOHAIBHBIX U JICHCTBUTEIBHBIX YHCET JIOTIOTHSFOTCS
MHO>KECTBOM KOMIUJIEKCHBIX 4YHCell. B KaX7qoM M3 9THX MHOXXECTB paccMaTpHUBAIOTCA
CBOMCTBEHHBIE €My CHEeIM(PUYECKUE 3aJadyd H Olepaluu: JeJIeHHe Haleso,
OTIEpUPOBAHUE OCTaTKAaMH HA MHOXECTBE II€JIbIX YHCEeN, O0COOble CBOMCTBA
paIMoOHAIBHBIX W HWPPAIMOHAIBHBIX YHCEN, apu(PMETHUYCCKHE OIepaIui, a TaKxKe
U3BJICUCHHWE KOpHS HATypaJIbHOW CTEMEHM Ha MHOMXECTBE KOMIUIEKCHBIX YHCEN.
bnarogapss mocnemoBaTeNbHOMY pACHIMPEHUIO Kpyra HCIOJB3yeMbIX YHCET |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPHUMCHCHHUS IJIs PEIICHUS pPa3jIudHbIX 3aaad
dbopMHpyeTCs TpEACTaBICHUE O EIWHCTBE MAaTEMaTHMKH KaK HaykKu W e€ poid B
MOCTPOCHUU MOJIeNIe pealbHOr0 MHpa, LIUPOKO HCIONIB3YIOTCA 0000IIeHHe U
KOHKpETH3aITHSI.

Jlunus «YpaBHEHHS M HEPABEHCTBA» PealIn3yeTCs Ha MPOTSHKEHUH BCETO 00yUeHUS
Ha YPOBHE CpeJHero o0miero oopa3oBaHus, TOCKOJIBKY B KaxaoM paszene [Iporpammer
MPETYCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3amady. B pesynbrare oOywaromuecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJIaMU PEIICHHUS pPAUOHAIBHBIX, HPPANUOHAIBHBIX,
MOKa3aTeNbHBIX, JTOTApU(PMUICCKUX U TPUTOHOMETPUICCKUX ypaBHECHUM, HEPABEHCTB U
CHUCTEM, a TakXke 3aj7ad, COjepKaluxX mapaMeTphl. [lomydeHHbIE yMEHHS HIUPOKO
WCIIOJIB3YIOTCSI TIPH MCCIICIOBAHNN (DYHKIIMI C TIOMOIIBIO MTPOU3BOIHOM, TIPU PEIICHUN
NPUKJIATHBIX 3a7a4 U 3a/a4 Ha HAXOXKJEHHUE HAMOONBIINX W HAWNMEHBIIUX 3HAUYCHUH
¢bynkun. JlanHas conmepkareibHas JTUHHUS BKJIIOYAaeT B ceOs Takke (OpMUPOBaHUE
YMEHHI BBIMOJHATH pacu€Tel 1O ¢opMysaM, MpeoOpa3oBaHMs PAIMOHAIBHBIX,
UPPAIMOHATILHBIX ¥ TPUTOHOMETPHUUECKHUX BBIPAKCHHUIA, a TAK)KE BEIPAKEHUH,
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colepXamux cTerneHd u Jjorapudmbl. brarogaps u3ydeHuHIo anredpanveckoro
MaTepuajga MPOUCXOIUT JallbHEHIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO
MBIIUICHUS 00y4Jaromuxcsi, GOPMHUPYIOTCS] HABBIKU A€ TyKTUBHBIX PACCYKICHHM, paOOThHI
C CUMBOJIbHBIMH (pOpMaMH, MpeaCcTaBICHHs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE
pPaBEHCTB U HepaBeHCTB. Anrebpa npeanaraet 3QPpeKTUBHBIE HHCTPYMEHTHI JJIs1 pEIICHUs
NPAaKTHUECKUX M €CTeCTBEHHO-HAYYHBIX 3a]a4, HarisigHO JEMOHCTPHUPYET CBOHU
BO3MOXKHOCTH KaK SI3bIKa HAyKH.

CopepxarenpHo-MeTOMYeCKass JHMHUA  «DYHKIMM U TpaQUKU»  TECHO
neperuvieTaeTcs ¢ IPyruMU JJUHUAMHU y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aaéT  TOCJIENOBAaTEIIbHOCTh  M3ydeHUss  MaTtepuana. M3ydeHue  CTENEeHHOM,
NOKa3aTeNbHOM, JOrapu(pMUYECKONM M TPUTOHOMETPUUYECKUX (PYHKIHMM, UX CBOICTB U
rpauKoB, UCIIOJIb30BAHNUE (DYHKIIMM JJIs pelIeHUs 3a7a4 U3 JPYTUX y4eOHBIX IPEIMETOB
U peaJbHON KHU3HU TECHO CBA3aHO KaK C MAaTEMaTUUYECKUM aHAJIM30M, TaK U C PEILICHUEM
ypaBHEeHUN M HepaBeHCTB. [Ipu 3ToM Gomblnoe BHUMaHHE yneiseTcs (popMHpOBAHHUIO
YMEHHsI BBIpakaTh (OpMyJIaMHU 3aBHCHUMOCTH MEXKIY pPa3IHMYHBIMH BEITUYHMHAMH,
UCCIIeIOBaTh TOJy4YeHHbIE (YyHKIMH, CTpOUTh uX rpaduku. Matepuan 3TOi
COJIep)KaTeNbHON JMHUM HAleleH Ha Pa3BUTHE YMEHHUHW M HAaBBIKOB, IMO3BOJISIFOIIMX
BBIp@XaTh 3aBUCHMOCTH MEXAYy BEIMUYMHAMHU B PA3IMYHON (PopMe: aHATUTHYECKOH,
rpadguueckoil u cioBecHol. Ero uzydyenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBILUIEHUS], CHOCOOHOCTH K 00OOIIEHUIO M KOHKPETU3ALlUHU, UCTIOIb30BAaHUIO aHAJIOTUH.

ConpepxarenpHast auHMs «Hawama wMaremMaTmdeckoro aHaiau3a» MO3BOJISET
CYLIECTBEHHO PAaCUIMPUTh KPYr KaK MaTeMaTHYeCKHX, TaKk M MPHUKJIaJHBIX 3ajad,
JOCTYMHBIX 00yUYarOIMMCS, TaK KaK y HUX MOSBIISETCS BO3MOXHOCTb CTPOUTDH TpapuKu
CJIOKHBIX (PYHKIUH, ONpeneNsaTh UX HauOOoJIbLINEe U HAUMEHbBIINE 3HAUEHUS, BBIUUCIATD
wiomanu ¢Guryp u o0ObEMBI TeJ, HAXOJUTh CKOPOCTU U YCKOPEHHMs mpoleccoB. [lanHas
coJiepKaTenbHasl IMHUS OTKPHIBAET HOBBIE BOBMOXXHOCTH MOCTPOCHHSI MaTEMaTHUECKUX
MOJIeJIell peaNbHBIX CUTyalluid, TO3BOJISIET HAXOAUTh HaWjIydlllee pelieHue B
NPUKJIATHBIX, B TOM YHCJIE COIMATBHO -dKOHOMHYECKUX, 3a7adax. 3HAaKOMCTBO C
OCHOBaMH MAaTEMaTHYECKOTO aHaJh3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(GbopMaIbHO-TOTHUECKOTO W KPEAaTUBHOTO MBINUICHHUS, (OPMUPOBAHUIO YMEHUH
pacrmo3HaBaTh TPOSBICHUS 3aKOHOB MAaTeMaTWKU B HAyKe, TEXHHUKE M HCKYCCTBE.
OOyuaromuecs y3HalOT O BBLAAIOIIMXCS pe3yJibTaTaX, MOJYYEHHBIX B XOJAE Pa3BUTHS
MaTeMaTHKHU Kak HayKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOIMYecKas JTUHUA «MHOXECTBa M JIOTHKa» BKIIIOYAET B ceOs
3JIEMEHTHI TEOPUU MHOXKECTB M MaTeMaTU4YECKOM JIOrukH. TeopeTnko-MHOKECTBEHHbIE
NPEJCTaBICHUS TPOHMU3BIBAIOT BECh KypC UIKOJBHOM MaTeMaTUKH M MpeJiararoT
Haubosiee YHUBEPCATbHBIM S3bIK, OOBETUHSIONINI BCE pa3ieibl MaTeMaTHKU U €€
NPUIIOKEHUH, OHHU CBA3BIBAIOT Pa3HbIe MATEMATUYECKUE JUCHUIUIMHBI U UX TPUIOKEHUS
B eauHoe 1enoe. [loaTroMy BaXHO JaTh BO3MOXKHOCTH OOYYarOIIEMYCS MOHHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTHKH U MCIIOJIb30BaTh €T0
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JUTSL BBIPAXKEHUS CBOMX MbICel. JIpyruM Ba)KHBIM NMPU3HAKOM MAaTeMaTHKU KaK HAyKH
ClIenyeT TPHU3HATH CBOWCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHWUN W  CJIEIOBAaHUC
omnpenenéHHbIM TPABWJIaM TIOCTPOCHHS JOKA3aTeNbCTB. 3HAKOMCTBO C DJIEMCHTAMH
MaTeMaTHUYeCKOW JIOTUKH  CIIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBIITUICHHS
0oOy4Jaronuxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUSI.

B yue6HOM Kypce «AnreOpa u Hadajga MaTeMaTHYECKOTO aHAIM3ay MPUCYTCTBYIOT
OCHOBBl MaTEMaTHYECKOTO MOJICJIUPOBAHUS, KOTOpPbIE TMPHU3BAHBI CIIOCOOCTBOBATH
(OpMHUPOBAHNUIO HABBIKOB MOCTPOCHMSI MOJIEJIEH pealbHBIX CUTYallMi, MCCIEIOBAHMS
ATUX MOJIENe ¢ TMOMOIIbI0 amnmapara anredpbl M MaTeMaTHYeCKOro aHallu3a,
MHTEPIpPETANU TOJTYYSHHBIX PE3yJbTaToOB. Takue 3alaHus BIUIETCHBI B KaXKIbld W3
pa3lieJIoB  MpOTrpaMMbl, TIOCKOJIbKY BE€Ch Marepuanl ydeOHOTO Kypca IIHPOKO
UCIIOJIB3YETCs JJIsl PEIICHUS MPUKIIAHBIX 3a7a4. [Ipu perieHnn peanbHbIX TPAKTUYECKUX
3ajad  oOydaromuecsi  pa3BUBAIOT  HAOJIOATENIbHOCTh,  yYMEHUE  HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJb30BaTh AHAJIOTHI0, 00001aTh U
KOHKPETH3UPOBATh MpobaemMy. JlesaTenpbHOCTh 1O (POPMUPOBAHUIO HABHIKOB PEIICHUS
MPUKIATHBIX 337ad OPTaHW3yeTCs B MPOIecce M3YYEHUsS BCEX TEeM y4eOHOTO Kypca
«Anrebpa 1 Hayara MaTeMaTHIECKOTO aHAITA3ay.

Ha m3yuenne ydeOHOTO Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHAIIA3a»
otBoauTcs 272 daca: B 10 kiracce - 136 gacoB (4 yaca B Henenro), B 11 kimacce - 136 yacos
(4 gaca B HezeIIO).

COIAEPKXAHUE OBYUYEHUA
10 KUIACC

Yucya 1 BbIYUCIEHUSA

Parmmonanpabie umciaa. OOBIKHOBEHHBIE M JCCATUYHBIC JPOOM, IIPOIICHTHI,
OeckoHeuHble TIepruoanueckue Apoou. [lpumenenue apoOeit U MPOLEHTOB ISl PEIICHUS
NPUKIIAAHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATbHOU )KU3HU.

JeucrBurenbHble  yucia.  PanuWoHanmbHBIE W HMpPpALMOHAIBHBIE  YHCIA.
Apudmerrnyeckue onepanuu ¢ J1eUCTBUTEILHBIMUA YUCIaMU. Moayib JeHCTBUTEIBLHOTO
qucia u ero cpoiicTBa. [IpubamkEnHbIe BHIYUCICHUS, TPABUIa OKPYIJICHUS, IPUKUIKA U
OLICHKA PE3YJIbTaTa BHIYUCIICHUMN.

Crenenb ¢ ueiasM nokaszareieM. bunom Hrrotona. Vcnosbp3oBanue MOOXOISIIEN
dhopMBI 3amuCH JACHCTBUTCIBHBIX YHCENT JUJI PEIICHHS MPAKTHYSCKUX 3a1ad |
MPEACTaBICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €T0 CBOMCTBA.

Crenensb ¢ paluoOHaIbHBIM OKA3aTeNIeM U €€ CBOMCTBA, CTETIEHD C ICCTBUTEIIbHBIM
MMOKA3aTeIIEM.

Jlorapudwm uncna. CBorictBa jorapudma. JlecsiTHaHbIC U HATYpaIbHbIE JIOTapU(PMBI.
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CuHyCc, KOCHUHYC, TaHT€HC, KOTAHI€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA.

ToxzaecTBa U TOXIECTBEHHBIE MpeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHHsT W YpaBHEHMS - CIeACTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJBl PEHICHHUS IENbIX W JPOOHO-pAllMOHANBHBIX YPaBHEHHH H
HEpPaBEHCTB. MHOTOWIEHBI OT OAHOW NEpEMEHHOM. [lefieHne MHOrowieHa Ha MHOTOYJIEH
¢ octatkoM. Teopema be3y. MHorousiensl ¢ nensiMu koddduiimentamu. Teopema Buera.

[TpeoOpa3oBanusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHU U KOPHHU.

WppaunroHaneHele ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS HPPALOHAIBHBIX
YPaBHEHUM.

[Toka3artenbHble ypaBHEHHMS. (OCHOBHBIE METOABI PEIICHUS IOKA3aTEIbHBIX
YPaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

Jlorapupmuueckne ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JOrapu(PMUUYECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUYECKNX BBIPAXKEHUN. PellleHre TPUrOHOMETPUYECKUX YPABHEHUM.

Pemenune cucreM JIMHENHBIX YpaBHEHUN. MaTpu1la CUCTEMBI IMHEUHBIX YPABHEHUN.
Onpenenurenb MaTpUIlbl 2*2, €ro reOMETPUUECKHUI CMBICT U CBOMCTBA, BBIUUCIEHUE €TI0
3HAYEHHUsI, IPUMEHEHUE OINPEACIIUTENS I PEIIECHUS CUCTEMBI JIUHENHBIX YPaBHEHU.
Pemenne mnpukiagHeix 3amad ¢ [OMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHUM.
HccenenoBanne NOCTPOSHHON MOJENH C IIOMOIIBIO MAaTPHUILL U OIIPEAECITUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJICJIEH pPEalbHOW CUTyallud C IMOMOUIBIO
YPaBHEHUM M HeEpaBeHCTB. lIprMeHEHWEe ypaBHEHHWI W HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3aJ1a4 U 3a7a4 U3 pa3InyHbIX 00JacTel HAYKU U PeabHOM )KU3HU.
DYyHKIUHN U TPAPUKH

Oynkuus, cnocoObl 3amaHus (yHkumu. B3aumHO oOpatHble  (yHKIUU.
Kommnosumms pyukmuii. I' paduk ¢yHkimu. DineMeHTapHble TpeoOpa3oBanus rpaduxkon
byHKIHA.

OO6nacth ompeneneHuss U MHOXECTBO 3HaueHui ¢yHkuuu. Hymu yHkium.
[IpomexxyTkn 3HAKOMOCTOSIHCTBA. UETHhle W Heu€THble (QyHKuuU. llepuogmueckue
bynkuuu. [TpoMexxyTkrn MOHOTOHHOCTH (DyHKIMH. MakCUMyMbl 1 MUHUMYMbI (DYHKIIUH.
HauGomnbiee u HaumeHblIee 3HaueHus1 (QYHKIMHU HAa TPOMEXKYTKE.

JluneiiHasi, KBagpaTU4yHasT U JAPOOHO-TIMHEWHAs (QYHKUMH. DJEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX IpadUKOB.

Crenennas (yHKIUS C HaTypajbHBIM M LIENBIM MOKazaTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS M-0M CTENEHU Kak (QYHKUUU OOpaTHOW CTENEHH C
HaTypaJIbHBIM MOKA3aTENEM.
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[TokazarenbHass u Jsorapupmuyeckas (QyHKIMHM, HX CBOICTBa U TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUI 1715 pelICHHUs] YpaBHEHUIA.

TpuroHomeTpruyeckas OKpy>KHOCTb, ONPEACIICHHE TPUTOHOMETPUYECKUX (PYHKIUN
YUCIJIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBHCHMOCTH B peajbHBIX Mpolleccax M sBIeHUsX. ['paduku
pEaIbHBIX 3aBUCUMOCTEM.

Hayasa MmaTeMaTH4€CKOro aHAJIN3a

[TocmenoBaTenbHOCTH, CIIOCOOBI  3adaHUsg  IIOCIEIOBATEAbHOCTENH. MeToxn
MAaTeMaTHYECKOW HWHAYKIMM. MOHOTOHHBIE W OTPAaHMYCHHBIC ITOCIEAOBATEIBLHOCTH.
HcTopust BOSHUKHOBEHHSI MAaTEMAaTHUYECKOT0 aHaIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmernueckass M TE€OMETpUYECKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH TI€OMETPUYECKOM
nporpeccuy. JIMHEMHBIM M SKCHOHEHUMAJIBHBIA pocT. Yucino e. Popmyia CIOXKHBIX
IIpOLECHTOB. VICoIb30BaHKUE MIPOTPECCUN UL PELICHUS PEAIBHBIX 3a7a4 MPUKIAJIHOTO
Xapaxkrepa.

HenpepriBable QyHKIMU U UX cBoiicTBa. TOUKM pa3pbiBa. ACUMOTOTHI TpapuKOB
¢ynkiuii. CBoiicTBa (DyHKUMN HENpEphIBHBIX Ha OTpe3ke. MeToJ HHTEpBaJIOB IS
pelieHuss HepaBeHCTB. IIpuMeHeHne CBOMCTB HENMpPEPBIBHBIX (PYHKIMM JUIsl pelIeHUs
3az7ad4.

[lepBas u BTOpass mHpou3BojHbIE (QyHKUMU. OnpeneneHue, TeOMETPUUYECKUN U
(U3MYECKUIl CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeIbHON K Ipa@uKy QyHKIUU.

[IpousBoaHbie 371eMEHTApHBIX (QyHKUMA. [Ipom3BogHAsi CyMMbl, NMPOU3BENEHUSA,
YaCTHOTO ¥ KOMIO3UIUU (QYHKIUH.

MHo:xecTBa M JIOTHKA
MHoOXecTBO, onepalny HaJl MHOXECTBAaMU M WX CBOMCTBa. Jnarpammsel DJilnepa-
Benna. IIpuMeHeHne T€OpEeTUKO-MHOKECTBEHHOIO arapara i OMUCAHUS PEeaTbHbIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUM 3a]1a4 U3 IPYTUX YYCOHBIX MPEIMETOB.
OmpeneneHue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTo OOBEKTa, CIEACTBHUE,
JI0KAa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIIACC

Yuciia 1 BBIYUCTICHUSA
HarypanbHublie u nensie uncia. [IpuMeHenre npru3HakoB IEIMMOCTH LEIbIX YUCEN,
HanOonbIui o0t aenutensd (nanee - HOJl) m HammeHbIee odiee kpatHoe (naiee -
HOK), octaTkoB o Moayito, anroputMma EBkiamnaa aiis pemeHust 3aj1a4 B IEJbIX YnCax.
Kowmrmnekcuple uncna. AnreOpandeckass ¥ TPUTOHOMETpHUYECKass (OpPMbI 3alHCH
KOMILJIEKCHOTO 4Hciia. ApudmeTnueckue omnepanuu ¢ KOMIUIEKCHBIMH YHCJIAMH.
N300pakeHre KOMIUIEKCHBIX YHCeNl Ha KOOpIMHaTHOM miockoctu. ®opmyna Myaspa.
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KopHu nm-o# crenenu u3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHne KOMIIEKCHBIX YUCEN IS
perieHust GU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucteMa U COBOKYITHOCTh YPAaBHEHUM U HEPABEHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBHS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUH C TOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PenieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.
OCHOBHBIE METOIBI PEIICHHS TIOKA3aTeIbHBIX U JTOTapU(PMUICCKUX HEPABCHCTB.
OCHOBHBIE METO/IbI PEIICHUSI UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUICHHWS CHUCTEM M COBOKYIIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(MUUYECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [IapaMETPAMMU.

[IpumeHeHne ypaBHEHMM, CUCTEM W HEPABEHCTB K PEUICHUID MaTEMaTUYECKHUX
3a/a4 M 3a/1a4 U3 Pa3IMYHbIX 00JlacTell HAYKM U pEaIbHOW JKM3HU, HHTEpIIpETaIus
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'padux xommozurnuu Qyskiui. ['eomerpuyeckue oOpa3bl ypaBHEHUH W
HEPAaBEHCTB HA KOOPJAMHATHOU IIOCKOCTH.

Tpuronomerpruueckre QPyHKITUU, UX CBOMCTBA U TPAPUKHU.

['padrueckre MeTOBI pelIeHus] ypaBHEHUN U HEpaBeHCTB. [ paduueckue MeTO b
pelIeHus 3a7a4 ¢ mapamMmeTpaMH.

Ucnonb3oBanue rpadukoB (yHKIUNA JJIsI  UCCIEIOBAHMUS  MPOIECCOB U
3aBUCHUMOCTEH, KOTOPhIC BOSHUKAIOT MPHU PEIICHUH 3a7a4 U3 APYTUX yUeOHBIX MPEIMETOB
Y PEAIbHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[IpumMeHeHne NPOU3BOIHON K HCCIENOBAHUIO (DYHKIIMIT HAa MOHOTOHHOCTH H
sKCTpeMyMbl. HaxoxjaeHue HauOOJBIIEr0 W HAWMMEHBIIETO 3HAYCHHH HEMpEphIBHON
(GyHKUIHUU Ha OTpPE3KE.

[TpumeHeHne NpON3BOAHOM [T HAXOXKACHHUS HAUTYYIIETO PEIICHHS B MPUKIIAIHBIX
3a/ayuax, JJIs ONpeesICHHUs] CKOPOCTH M YCKOPEHUS Ipoliecca, 3aJaHHOTo (hOpMyJIoi Uit
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO  IepBooOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuterpan. 'eomMeTpudyeckuid CMBICH HHTErpaia. BeluncieHue OrnpeneséHHOro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[Tpumenenne wHTErpana I HaX0XKACHHS TUIOMAACH TUIOCKUX (GUryp u 00ObEMOB
r€OMETPUYECKUX TEIL.

[MIpumepsr  pemennii  auddepeHMANbHBIX  ypaBHEHUH. Maremaruueckoe
MOJIEJIMPOBAHUE PEANbHBIX MPOILIECCOB C MOMOIIIbIO AU(depeHIIuaATbHBIX YPABHEHH.
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HPEAMETHBIE PE3YJIBTATBI

K konity o6ydyenus B 10 kjacce 00y4yaroniuiicst moxy4YuT CIAeAYIOUINE PEAMETHBIC
pe3yJbTaThl IO OTACIBHBIM TeMaM (enepabHoi padouel mporpaMmsl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MAaTEMaTUYECKOTO aHATIN3ay:

Yuciia ¥ BBIYMCICHUA:

CBOOOZHO OINEpPUPOBaTh TOHATHUAMHU: pAIMOHATBHOE YHUCIO, OECKOHEYHas
nepuoAnYecKas 1po0b, IPOIEHTHI, UPPAMOHATFHOE YHCIIO0, MHOXKECTBA PAIllHOHATBHBIX
Y JIEMCTBUTENBHBIX YNCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIIA;

MPUMEHATH APOOHU U MPOLIEHTHI IJIs PEIIEHUs NPUKIAIHBIX 33]1a4 U3 Pa3IudHbIX
OTpacien 3HaHUU U PEajbHOU JKU3HU;

OPUMEHATh NPUONMKEHHBIE BBIYUCICHHUS, IpaBUia OKPYIJICHUS, NPUKUAKY U
OLICHKY Pe3yJIbTaTa BbIYNCICHUN;

CBOOOHO ONEpUPOBATh NOHATUEM: CTETIEHb C LEJIBIM [I0KA3aTeIeM, UCIOIb30BaTh
NOIXOAITYI0 (POPMY 3alMCH ACHUCTBUTEIbHBIX YUCEI AJISl pEIICHUS TPAKTUUECKUX 3a/1a4
U IIPEACTABIICHNS TaHHBIX;

CBOOOJHO OIEpPUPOBATH MOHATHEM: apUPMETHUYECKUH KOPEHb HaTypaJbHOU
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJIHO OMEPUPOBATH MOHATUAMM: JOTApU(PM UnCia, JECATUUHBIE U HATypaJbHbIE
norapuMsl;

CBOOOJHO OMNEPUPOBATH TMOHSATUSAMU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC
YHUCJIOBOTO apIyMEHTa;

ONEPUPOBATh NOHATUAMH: APKCUHYC, AapKKOCHHYC U apKTaHI'€HC YHMCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OINEpUPOBaTh MOHATUSAMU: TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

MPUMEHSTH PA3IUYHbIE METObI PELICHHSI PALIMOHAIBHBIX U JPOOHO-pallMOHATBHBIX
YPaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB I PEILIECHUsI HEPABEHCTB;

CBOOOJHO OMNEpUPOBaTh TOHATUSMHU: MHOTOWIEH OT OJHOM TepeMEeHHOH,
MHOTOYJIEH C LEJIbIMU KOd(UIIMEeHTaMH, KOPHH MHOTOYJIEHA, NMPUMEHSThH IeJICHUE
MHOTI'O4JIEHa Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y n teopemy Buera s pemenns
3a1ad;

CBOOOJHO OIEpPUPOBATH MOHATHUSIMHU: CUCTEMa JIMHEWHBIX YpPaBHEHMI, MaTpula,
ONPENEIIUTENb MATPUILIBI 2 X 2 U €r0 TEOMETPUUYECKHUI CMBICIH, UCII0JIb30BaTh CBOMCTBA
ONpEeNeNnTeNs 2X2 I BBIYMCICHUS €r0 3HAYEHUs, NPUMEHATh ONPEACIHUTENN IJIs
pELICHUs] CUCTEMBbl JIMHEWHBIX YPAaBHEHHMM, MOJIEIMPOBATh peajbHbIE CHUTyallUd C
IIOMOILBIO CUCTEMBI JIMHEHMHBIX YPaBHEHUM, MCCIEIOBATh ITOCTPOCHHBIE MOJEIH C
IIOMOILBIO MATPULL U ONPEIEIUTENICH, UHTEPIPETUPOBATH TIOJyYECHHBIN PE3YJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHSIMHU 715l MpeoOpa30BaHuUs BhIPAKCHHUIA;
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BBITIOJIHATh TIPEOOpPa30BaHUSI YHCIIOBBIX BBIPAKEHUN, COACPKAIINX CTEIICHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIONIb30BaTh CBOMCTBA JOTapuU(PMOB I MPeoOpa3oBaHUs JOTAPUPMHUUECKUX
BBIPAKEHU;

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: HppalroHaIbHBIC, TOKA3aTEIbHBIC U
JorapuMUYECKUE ypPaBHEHHS, HAXOAWTh WX PEIICHUS C IMOMOIIBI0 PAaBHOCHIBHBIX
NIEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSATh OCHOBHBIC TPUTOHOMETpUYECKHe (OPMYIBl Il MPeoOpa3oBaHUS
TPUTOHOMETPHUUECKHUX BBIPAKCHHI;

CBOOOJHO OMEpPUPOBATh MOHATHUEM: TPUTOHOMETPUYECKOE YPaBHECHHE, MPUMECHSTH
HeoOXomuMble (OPMYJIBI ISl PEHICHHWS OCHOBHBIX THIIOB TPUTOHOMETPHUYCCKUX
YPaBHEHMU;

MOJICITUPOBATh PeajbHBIC CUTYaIlMH Ha S3BIKE alTreOphbl, COCTABISITH BBIPAKCHHUS,
ypaBHEHUs, HEPABEHCTBA MO YCIIOBUIO 3a/1aYH, MCCIEAOBATh MOCTPOCHHBIE MOJETH C
UCTIOJIb30BaHUEM armapaTa anreOpsbl.

DOyHKUMH U TPAPUKH:

CBOOOJTHO OIEpUpOBaTh MOHATUSAMU: (GYHKIHUS, CHOCOOBI 3adaHus (QyHKIIUH,
B3aMMHO OOpaTHbie (YHKIHUU, KOMIO3UIUA GyHKUUN, rpaduk (YyHKIUU, BBITOIHSITH
aJIeMEHTapHbIE MpeoOpa3oBaHus TpaduKoB GyHKIIUN;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: 00JIACTH ONPEACIICHUS U MHOKECTBO 3HAUCHHI
byHKIMUA, HYIU QYHKIIMHI, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSIMH: 4ETHBIC U HEYETHBIC (DYHKIIHH,
nepuoguyeckue (QPyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbI U
MUHUMYMBbI (YHKITMY, HAUOOJbIIIEE M HANMEHbIIIee 3HAaUeHHE (PYHKITUU Ha MPOMEKYTKE;

CBOOOTHO ONIEPUPOBATH MOHATUSAMU: CTENIEHHAs! (PYHKIIMS C HATYPaTbHBIM U LEITBIM
nokasaresieM, Tpaduk cTeneHHOW (YHKIMH C HaTypaldbHBIM W IIEJIBIM TOKa3aTesieM,
rpa@uK KOpHS M-OM CTENmeHW Kak (PYHKIUHM OOpaTHOM CTENEeHH C HaTypalbHBIM
MoKa3aTeseM;

OTIepUPOBATh MOHATUAMH: TUHEHHAS, KBaJ[paTUIHAS U IPOOHO-TMHEIHAS (PYHKITUH,
BBITIOJIHATH YJIEMEHTAPHOE UCCIIEOBAHNE U MOCTPOCHUE UX TPa(UKOB,;

CBOOOJHO OMEPHPOBATH TOHSATHUSMHU: TIOKa3aTelibHAasT U JorapupMudecKas
GbyHKIIUU, TX CBOMCTBA U rpadMKH, UCTIOJIB30BATh X Tpa(UKy JIJIs peIlIeHUs YPaBHCHH;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSIMH: TPUTOHOMETPHUUECKAST OKPYKHOCTD,
ompe/ielIeHue TPUTOHOMETPUIECKUX (PYHKITUN YUCIIOBOTO apryMEHTa;

WCITIOJIB30BaTh Tpaduku GYHKIHA IJIT MCCIICAOBAHMS TPOIECCOB U 3aBUCUMOCTEH
IpPU PEIICHUU 3a/ad U3 JPYTUX y4eOHBIX MPEAMETOB M PEATbHON KU3HU, BBHIPAXKAThH
dbopmyramMu 3aBUCUIMOCTH MEXK/y BEIMYNHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

CBOOOJHO OMNEPUPOBATH MOHATHAMHU: apumeTHdeckass H T'e€OMETpUYEeCcKas
nporpeccusi, OECKOHEYHO YOBIBAIOIasi T'€OMETpUYEcKas IMPOrpeccusi, JIMHEWHBIH U
AKCIIOHEHIIUATIBHBIM POCT, (OopMysia CIIOXKHBIX MPOILIEHTOB, MMETh IPECTABICHUE O
KOHCTAHTE;
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UCII0JI30BATh MPOTPECCUU JIJISl PEIICHUS PEAJIbHBIX 3a/1au MPUKIIATHOTO XapaKTepa;

CBOOOJTHO OIEpPUPOBATh MOHITHUSAMU: IMOCJIEI0BATEILHOCTh, CHOCOOBI 3aJdaHUs
MOCJIeIOBATENHHOCTEW, MOHOTOHHBIE U OTPAaHUYECHHBIE MTOCIIEA0BATEILHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUS MAaTEMAaTHYECKOTO aHalIM3a KaK aHaln3a 0€CKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH MOHATHUAMH: HENPEpPhIBHbIE (DYHKIIMH, TOYKU pa3pbiBa
rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OTIEPUPOBATH IMOHATHUEM: GyHKIIMS, HETIPEPbIBHASI HA OTPE3KE,
NPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJIS PEIICHUS 3a/1aY;

CBOOOJTHO ONEPHUPOBATH MOHATHUSIMU: TIEpBasi U BTOpas MPOU3BOJIHBIE (PYHKIUH,
KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTh IPOU3BOJHBIE CYMMBI, POU3BEIACHMSI, YACTHOTO U KOMIO3UIMH ABYX
(byHKIUI, 3HaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;

HCIIOJIb30BaTh T€OMETPUUYECKHUI U (PU3NUECKUI CMBICT MTPOU3BOAHON JJI PEIICHUS
3azay.

MHo:xecTBa H JIOTHKA:

CBOOOJIHO OTNEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEpallMK HaJl MHOXKECTBAMU;
HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONMUCAaHUs PEATIbHBIX TPOIIECCOB
U SBJICHUH, TIPU PEILICHUH 3a]1a4 U3 JIPYyTUX Y4eOHBIX MPEAMETOB;

CBOOOJIHO OTIEpUPOBATH MOHATUSIMU: ONpENETICHNE, TEOPEMA, YPABHEHHUE -
CJI€ACTBHE, CBOMCTBO MAaTEMaTHYECKOrO0 OOBEKTa, JOKA3aTeIbCTBO, PAaBHOCHJIbHBIC
YpPaBHEHHUS U HEPABEHCTBA.

K konity o0ydyenus B 11 kiacce o0ydarouuiicss MOJIy4uT CIAEAYIOIINE NPEIMETHBIE
pe3ynbTaThl MO OTIEIBHBIM TeMaM (perepanbHOi paboyeil mporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MAaTEMaTHYECKOTO aHATIN3ay:

YucJia 1 BLIYUCJIEHUA:

CBOOOJHO OMNEpPUPOBATH MOHATUSMH: HATypaIbHOE M I[E€JI0€ YKCIIO, MHOXKECTBA
HATYPAJIbHBIX U IEJIBIX YUCEII, UCIIOIb30BaTh MPU3HAKU AETUMOCTH LiebIix uncen, HO u
HOK naTypanbHBIX Yucel 1151 pELIeHUs 3aa4, IPUMEHATh AIrOpuT™M EBKnaa;

CBOOO/IHO OMEpUPOBATH MOHATUEM OCTaTKa MO MOAYJIIO, 3alMChIBATh HATYpaIbHbIE
YHCJIa B Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOO/IHO OTIEPUPOBAThH MOHATUSIMU: KOMILIEKCHOE YHCJIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJ, TMPEJICTABIATh KOMIUICKCHBIE 4YHCIa B alreOpandyeckod u
TPUTOHOMETPUYECKON (opMe, BBIMOJHATH apU(PMETUUYECKUE OINepalr C HUMH U
n300pakaTh HA KOOPJUHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CB06OI[HO OIICPUPOBATH ITOHATUAMMU HppalMOHAJIIBHBIC, ITOKA3aTCJIbHBIC U
J'IOFapI/I(i)MI/I‘IeCKl/Ie HCPABCHCTBA, HAXOAWTh HMX PCIICHUA C IMOMOIIBIO PAaBHOCHJIBHBIX
IMNEPEXOA0B;

OCYUIECTBJISATH OTOOP KOpHEN MPHU pEeICHUU TPUTOHOMETPUYECKOTO YPaBHEHMUS;
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CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HeoOXomuMble (OPMYJIBI ISl PEHMICHWS OCHOBHBIX THIIOB TPUTOHOMETPUYCCKUX
HEPABEHCTB;

CBOOO/IHO OMNEpPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYMHOCTh YpPaBHCHUN W
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMBI W CHCTEMBI-CIICICTBUS, HAXOJIWTh PEIICHUS
CHCTEMBI M COBOKYIIHOCTEH pPalHUOHAIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YPAaBHCHUIN U HEPABECHCTB;

pemarh paluroHalbHbIE, UppAllMOHAbHbBIC, MOKa3aTeIbHbIe, JorapupMuiyecKue u
TPUTOHOMETPHUUECKNE YPABHEHUS U HEPABEHCTBA, COACPIKAIINE MOIYJIN U TapaMeTPh;

MPUMEHSTH TparuecKre METOIbI JIJIsl PEIICHUS YPAaBHEHUN U HEPABEHCTB, a TAKXKE
3a7a4 ¢ IapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTYAIlMH Ha SI3bIKE alareOphbl, COCTABIATH BBIPAKCHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBUIO 3aJa4H, UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEIM C WCIOJIb30BAHMEM arapara ajareOpbl, HHTEPIPETUPOBATH MOJYUYCHHBIM
pe3yJbTar.

DOyHKUMH U TPAPUKH:

CTpOUTh TpaduKu KOMMO3WIMU (YHKIMA C TOMOIIBIO  3JIEMEHTAPHOTO
UCCJIEIOBAHUS 1 CBOMCTB KOMIIO3UIIUU JABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE 00pa3bl ypaBHEHHH M HEPABEHCTB HA KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJ/IHO ONEPUPOBATH MOHATUIMU: TpaUKH TPUTOHOMETPUUECKUX QYHKIIUH;

MPUMEHSITH (DYHKITUU TSI MOJICIIMPOBAHUS U UCCIIEOBAHUS PEATIbHBIX MTPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHajmsa:

UCIIOJIb30BaTh MPOU3BOJHYIO NIl MCCIEAOBaHUS (YHKIIMM HA MOHOTOHHOCTb U
OKCTPEMYMBI;

HaxXOJUTh HauOoJsblllee U HAUMEHbIlIEEe 3HAYEHUS (YHKIHMH HENpPEephIBHOM Ha
OTPE3KE;

WCIIOJIB30BaTh IPOM3BOAHYIO JUISL HAXOXIACHHUS HAWIyyllero peuieHus B
IIPUKJIAJHBIX, B TOM YHUCJI€ COLMAIBHO -DKOHOMHUYECKMX, 3aJa4ax, Ui ONpPEHEIICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECCa, 3aJaHHOTO (pOpMYIJION Wi rpadukom;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: MEPBOOOpaA3Hasi, ONpPEACTIEHHBIN HHTErpa,
HaXOAUTh NEPBOOOPA3HbIC ANEMEHTAPHBIX (DYHKUIUN U BHIYUCISATH MHTETPa 1o Gpopmysie
Hrrorona-JleiiOnumna;

HAXOAUTh IJIOLIAN TUIOCKUX GUTYP U 0OBEMBI TEJ C TOMOIIBIO HHTETpalla; UMETh
IIPEICTABICHUE O MATEMAaTUYECKOM MOJICIIMPOBAHUU Ha IIPUMEPE COCTABIICHUS
nudepeHnnanbHbIX ypaBHEHU;

peliatb IPUKIAAHBIE 3a4a4d, B TOM YMCIE COLUAIBHO -3KOHOMHUYECKOIO H
(U3MYECKOr0 XapakTepa, CpeCTBAMU MATEMAaTUYECKOTO aHAIU3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KomecTso OCHOBHbBIE BUBI JESTEIHHOCTU
HasBanue pazzaena (Tembl) OcHOBHOE coJiepKaHuE
4acoB 00yJarommxcs
24

MHOX€ECTBO IEUCTBUTENBHBIX
yucesl. MHOTOYJIEHBL.
PannonanbHbie ypaBHEHUS U
HEpPAaBEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUU

MHO0k€eCTBO, Olepaluy Haj
MHOKECTBaMU U UX CBOMCTBA.
Huarpammel Jiiniepa - Benna.
[IprumeHenune TeopeTruKo-
MHOKECTBEHHOI'O armnapara JiJis
pelIeHUs 3aay.

PanmonanbHubie ynciia. OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOU, TPOIICHTHI,
OECKOHEUHBIE TIEPUOANIECCKUE TPOOH.
[Ipumenenue ApoOeit 1 NPOUEHTOB AJIs
pELICHUS MPUKJIIAIHBIX 3a7a4.
JlericTBUTENbHBIC Uyncia. PalinoHaabHbIE
Y UpPaLMOHAJIBHBIC YHCIIA.
Apudmernueckre oneparuu c
JIEVCTBUTEILHBIMH YU CIIAMH.

Moaynbs JEWCTBUTENBHOTO YHCIIA U €TI0
cBoiicTBa. [IpubnmKEHHBIC BHIYUCIICHHS,
MpaBujIa OKPYIJICHUS, IPUKHUIKA U
OLICHKA PE3YJIbTAaTa BBIYUCIIEHUM.

Hcnonb30BaTh TEOPETUKO-
MHOKECTBEHHBIH armapar JJisi OIUCaHUs
X0/1a peLICHUsI MaTEMaTUIECKUX 3a1a4, a
TaKXKe PEAIbHBIX IIPOLIECCOB U SBJICHUM.
OnepupoBatTh MOHITUSIMU:
panuoHaIbHOE YUCIIO0, OECKOHEUHAs
nepuoInyecKkast 1poOb, MPOLIEHTHI;
HMppalMOHAIBHOE U AEHCTBUTEIBHOE
YHUCJI0; MOJYJIb JEUCTBUTEIBHOIO YUCIIA;
HCMOJIb30BaTh 3TU MOHATHS TIPU
IIPOBEJICHUN PACCYXKIACHUN U
JI0Ka3aTeNbCTB, IPUMEHSATH IPOOH U
MIPOLICHTHI ISl PELICHUS PUKIIAIHBIX
3a71a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUU U
peanbHOM XU3HHU. Mcmoib30BaTh
MpUOIMKEHHBIE BRIUMCIICHUS, TIPaBUIa
OKPYIJIEHUS, IPUKHUIKY U OLCHKY
pe3ynbpTaTa BEIYMCICHUMN.
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OCHOBHBIE METO/IBI PELICHUS LENBIX U
JIPOOHO-pallMOHAIBHBIX YPAaBHEHUH U
HEPABECHCTB. MHOTOUYJIEHBI OT OJHOMN
IIEpEMEHHOMU. [[esleHne MHOrowIeHa Ha

MHOTOYJIEH C OCTaTKOM. Teopema be3y.

MHOTro4JIeHbI ¢ LIEJIBIMU
kod(punuenramu. Teopema Buera
Pemienue cucrem JIMHEMHBIX
ypaBHEHUU. MaTpuiia CUCTEMBbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MaTpulbl 2”2, €ro reOMETPUIECKUM
CMBICJI M CBOMCTBA; BEIYUCIICHUE €0
3HAYCHUS; MPUMEHEHUE ONPEACIIUTEIIS
JUISL PEIICHUSI CUCTEMbI IMHEMHBIX
ypaBHEHUM. Penienne npukiaaHbix
3aJ1a4 C IOMOIIBIO CUCTEMEI JIMHENHBIX
YPaBHEHUM

[IpuMeHATh pa3InYHbIE METOBI
peIIeHus palMOHATBHBIX U IPOOHO-
palMOHANIBHBIX YPABHEHUM; a TAKXKE
METOJI HHTEPBAJIOB JIJISI PEIICHUS
HEPABEHCTB.

OneprpoBaTh NOHITUSMHA MHOTOYJICH
OT OJTHOM IIEPEMEHHOM, €r0 KOPHH;
IIPUMEHSATH JCJICHUE MHOTOUYJICHA Ha
MHOT'OYJIEH C OCTATKOM, Teopemy besy
u TeopeMy Buera mis pemeHus 3aaad.
OnepupoBaTh NOHITUSIMU: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUIIA,
ONPENETUTENIb MATPHULIBL.
Hcnonb30BaTh CBOMCTBA
onpeaenuTeis 2 X 2 sl BBIYUCIICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEAECTUTEIIN IJISI PEIIEHUS CUCTEMBI
JIMHEVHBIX YPABHECHUM.
MoaenupoBaTh peajibHbIE CUTYallH C
ITOMOIIIBKO CUCTEMBI JIMHENHBIX
YPaBHEHUM, UCCIEN0BATh
MTOCTPOEHHBIE MOJAEIH C IOMOILBIO
MAaTpPHIL U ONIPEICTUTEIIEH,
MHTEPIPETUPOBATH MOTYUECHHBIN
pe3ynbTar
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@OyHKIUY U TpaduKy.
CrerneHHast QyHKITUS
C IIeJIBIM MOKa3aTeneM

12

DyHKIHS, CTIOCOOBI 3a7jaHUs (DYHKIINH.
B3anmH0 oOpaTHBIC QYyHKITHH.
Kommosunms ¢pynaknui. ['padux
GyHKIUU. DiIeMEHTapHbIC
npeoOpa3zoBaHus rpapuKoB (PyHKITHI.
O6uacTh onpenesneHus U MHOKECTBO

3HaueHu# pyHkuu. Hynu pyHkimm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
YETHbie 1 HEYETHBIE (PYHKIIUH.
ITepuoanueckue GyHKIHH.
[IpoMexyTKH MOHOTOHHOCTH
byaKIIA. MakKCUMyMBl 1 MUHUMYMBI
¢bynkuuu. Hanbospiiiee 1 HauMeHblee
3HaueHue (PYHKIIMHU Ha POMEXKYTKE.

Jluneiinasi, kBagpaTU4Has U ApOOHO-
nuHelHas QyHKIUN. DJIeMEHTapHOe

WCCJICIOBAHNE U TTOCTpOEHUE TpauKoB
TUX QYHKIUH.

CrerneHb ¢ 1ETbIM IMOKa3aTEeIeM.
bunom HreroToHa.

CremnenHast QyHKIUS C HATYypaJIbHBIM

U [EeJBIM IToKazaresieM. E€ cBoiicTBa
1 rpaduk

OnepupoBaTh MOHATUSIMHA: (PYHKITHUS,
criocoOwI 3aaHus GYHKIIUN; B3aUMHO
oOpaTHbIe (PYHKITUN, KOMIIO3HUITUS
byakumid, rpadguk GyHKIEH, 00J1aCTh
OTpeeIeHUs] 1 MHOYKECTBO 3HAUYCHUN
GbyHKIUH, HYJIA QYHKIINH,
MTPOMEKYTKH 3HAKOTIOCTOSTHCTBA;
JTUHENHas1, KBaJpaTuyHasi, IpoOHO-
JUHEWHAs U CTeNeHHas (YHKIIHH.
BBITTOTHATE 371IeMEHTapHBIC
npeoOpa3zoBanus rpadukoB QPyHKITUH.
3HaTh ¥ YMETh JOKA3bIBaTh YETHOCTH
WM HEYETHOCTH QYHKIIUU,
MEePUOIMYHOCTD (PYHKITUHU, HAXOJUTh

MPOMEKYTKA MOHOTOHHOCTH
GyHKIMHA, MAKCUMYMbI 1 MUHUMYMBI

(GbyHKIIUU, HauOOJIbIIIEE U HAUMEHBIIIECE
3HauYeHUE (PYHKIIMU Ha MPOMEKYTKE.
@opMynMpOBaTh U WILTIOCTPUPOBATH
rpauuecKu CBOMCTBA JIMHEHHOM,
KBaJpaTUIHOM, TPOOHO-TMHCHHON M
CTETIEHHOMN (PYHKITHIA.

Bripaxkats ¢popmyaaMu 3aBUCUMOCTH
MEX]ly BeJTMYNHAMM.

3HaTh OnpeeieHUE U CBONCTBA CTENIEHU
C IIEJIbIM MOKa3aTeNeM;
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NoAXOoAsIIY 0 (popmMy 3anucu
JNEHUCTBUTEIBHBIX YUCEI JUISl pEeIIeHUs
MPaKTUYECKUX 3a]1a4 U MPECTaBICHUS
JTaHHBIX

ApudmeTnueckuii KOpeHb 15 . .
. ApudpmeTnueckuii KOpeHb HaTypalbHON

II-OM CTEICHH. .
CTEIICHU U €T0 CBOMICTBA. @opMyJIMpPOBATh, 3aIUCHIBATH B

HppauroHanbHble ypaBHEHUS .
[IpeoOpa3zoBaHus YUCIOBBIX CUMBOJIMYECKOUN (pOpME U UCIIOJIB30BATh
BBIPAXEHUH, COAECPIKAINX CTEIIEHU U CBOMCTBA KOPHS IT-OM CTEIECHU IS
KOPHH. npeoOpa30BaHUs BbIPAKEHUM.
HppanuroHaabHble ypaBHEHUS. Haxonuts perienus uppauuoHalIbHbIX
OCHOBHBIE METO/IbI PELIEHUS YpaBHEHUH C TOMOUIBIO PABHOCUIIBHBIX
UPPALMOHATIBHBIX YPaBHEHUM. IIEPEXO0I0B WIIH OCYIIECTBIISASI IPOBEPKY
PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUN kopHeil. CTpouts rpaduk QpyHKINU
UppalMOHATIBHBIX ypaBHEHUI. CBONCTBA| KOPHS M-OM CTENEHU KaK OOpaTHOM ISt
U TpaduK KOPHs MM-0i CTENEHU Kak (YHKIIUM CTETIEHU C HaTypajIbHbIM
byHKIIMKU 00paTHOM CTETICHU C MoKa3aTesieM
HaTypaJbHbIM IOKa3aTeIeEM

10

[Toka3zaTenbHast GyHKIUS.
Iloka3arenbHbIE ypAaBHEHUS

CremneHb ¢ pallMOHAIBHBIM TIOKA3aTeIeM
u e€ cBoiicTBa. [lokazartenbHas GyHKIHS,
e€ coiicTBa u rpaduk. Mcnons3oBanue
rpaduka GYHKIUYU TSI PEIICHUS
ypaBHeHHUM. [loka3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS
II0KAa3aTeIbHbIX YPAaBHEHUN

@opMyIMpOBATH OIIPEAEICHUE CTEIICHU
C PalMOHAIBHBIM ITOKA3aTEIIEM.
BoInonHsaTh npeoOpa3oBaHUs YHCIOBBIX
BBIPAXKEHUW, COAEPKAIIMNX CTETIEHU C
PalMOHAIIBHBIM [TOKA3aTEJIEM.
Hcnonb3oBaTh HU(POBBIE peCypChl

25




JUTSL IOCTpOeHus Tpaduka
MOKa3aTebHOU (PYHKIIUU U U3ydYeHUS e
CBOMCTB.

Haxonute penieHnst noka3zarenbHbIX
YpPaBHEHUI

Jlorapudmuyeckast GyHKITUS. 18 Jlorapudm yucna. CoiicTBa
JlaBaTh onpeenenue goraprudma grcna;
Jlorapupmuueckue norapupmMa. JlecsiTHIHbIE U
JAECSITHYHOTO U HATYypPaIbHOTO
ypaBHEHUSA HaATypaJIbHBIE JIOTAPU(PMBI. soraputma
[Tpeobpa3oBanue BbIpaXKeHUH, .
Hcnonb3oBath cBOMCTBA J0rapu(MoB
COJEPIKAIIMX JOTapU(pMBI.
) JUTs peoOpa3oBaHMs JIOTApU(PMUUECKUX
Jlorapudmuueckast pyHkius, e .
. BbIpakeHUil. CTpouTh rpadux
cBoiicTBa u rpa¢uk. Mcnonp3oBanue .
norapumMuueckon QyHKIIMH KakK
rpaduka GyHKIMH 711 PEeIICHUS . N
- oOpaTHOM K MoKa3aTeIbHOMN U
ypaBHeHui. Jlorapudpmudeckue .
UCIIOJIb30BaTh CBOMCTBA
ypaBHeHUsA. OCHOBHBIE METOIbI -
norapumMuueckon QyHKIMH TS
pelIeHus JIorapu(pMUIecKux
N peleHus 3a1au.
ypaBHEeHU. PaBHOCHIIbHBIE TIEPEXO/IBI B
.| Haxonutp pemienus morapudmuaeckux
peleHny JToTapu(hMUIECKUX YpaBHEHUN "
YpaBHEHUH C TIOMOIIBIO PAaBHOCHIIBHBIX
MEPEXO0/I0B HIIM OCYIIECTBIISS TPOBEPKY
KOpHEeH
Tpuronomerpuueckue 22

BBIPAKEHUS U YPAaBHEHUS

CHHYyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHMCJIOBOTI'O apryMeHTa. ApKCUHYC,
APKKOCUHYC M APKTAaHI'€HC YUCIIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpyKHOCTb,

JlaBath omnpeieNieHusi CHHyca, KOCUHYCA,
TaHI€HCA U KOTAHT'€HCA YUCIIOBOTO
apryMeHTa; a TaKXKe apKCUHYca,
apKKOCHHYyCa M apKTaHI€HCA YKCIIa.
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OTIpeJIICHIE TPUTOHOMETPHUIECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmyisl. [IpeodbpazoBanue
TPUTOHOMETPUUECKUX BBIPAKECHUH.
Pemienue TpuroHOMeTpUYECKUX
YpPaBHEHUU

IIprMeHATE OCHOBHBIE
TPUTOHOMETpHUUECKUE HOPMYIIBI IS
npeoOpa3oBaHUs TPUTOHOMETPUUECKUX
BbIpakeHUH. [IpuMeHsITh HopMyIIbI
TPUTOHOMETPUHU JJI PELICHHUS
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHUMU

ITocnemoBaTenbHOCTH 1
pOrpeccuut

10

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS]
rocieioBaTenpbHocTe. Meron
MaTeMaTUYECKOU UHIYKIIUU.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocieaoBaTeabHOCTH. McTopus aHanuza
OECKOHEYHO Majbix. ApudmMeTndecKkas u
r€OMETPUYIECKAS] TPOTPECCUMU.
beckoneuHo yObIBatoias
r€OMETPUUECKAS TPOTPECCHA.

CyMma O6eckoHeuHO yObIBarolen
r€OMETPUYECKON ITPOTPECCHH.
JIMHEWHBIN U YKCTIOHEHIIUAIBbHBIN POCT.
Yucno e.

dopmyJia CI0XKHBIX MTPOIIEHTOB.
Hcnonbs3oBaHue nporpeccuu Jist
pelIeHUs pealibHbIX 3a]1a4u MPUKIIATHOTO
Xapakrepa

OnepupoBath MOHATUSMH:
MOCJIE0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEIOBATEIBbHOCTEW; MOHOTOHHBIE U
OrpaHUYECHHBIE NTOCIIEOBATEIIBHOCTH;
MCCJIEN0BATh ITOCIIEN0BATEIBHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCTb.
[Tonyuats npencTaBiaeHue 00 OCHOBHBIX
uaesx aHajim3a OECKOHEUYHO MallbIX.
JlaBaTh onpeneneHue apupmMeTHIecKoit
Y T€OMETPUYECKON MPOTPECCUM.
Jloka3bIBaTh CBOMCTBA apu(hMETUUECKON
Y T€OMETPUYECKOU POrpecCud,
HaxOJIUTh CyMMY YJIE€HOB POrPECCUH, a
TaK)K€ CYMMY 4JI€HOB O€CKOHEUHO
yOBIBAOIIICH TE€OMETPHIECKOM
IIPOTPECCHHU.
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Hcnonb3oBath mporpeccuun

JUTSL pelIeHus 3a/1a4 MPUKIIATHOTO
XapaKTep.

[TpumensTh GopmMyy CIOKHBIX
MIPOLICHTOB JUIsl pELICHUS 3a/1a4 U3
peanbHOM MPaKTUKU

HenpepbiBHbIE (HYyHKINU.
[IponsBonnas

20

HenpepbiBHbIE (DYHKIIMM U UX CBOICTBA.

Touxka pa3psbiBa.

AcuMnToThl rpaduKOB PYHKITUH.
CpoiicTBa (GyHKIMI HETIPEPHIBHBIX Ha
oTpeske. MeTox HHTepBAJIOB Ul
pelLIeHNs] HEPABEHCTB.

IIprmeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIMH 1715 peuieHus 3a1a4.

IlepBas u BTOpast MpOU3BOIHBIE
¢bynkuuu. Onpeaenenue,
reOMETPUYECKUN U (PU3NYECKUN CMBICIT
MPOM3BOJHOW. Y PABHEHUE KaCATEIbHOMN
K rpaguky ¢pynkuuu. [IponsBoaHsie
aneMeHTapHbIX QyHkui. [IponsBoaHas
CYMMBI, TPOU3BEJEHUS, YACTHOTO U
KOMITO3UIIMHA (PYHKITUI

OnepupoBaTh NOHATUAMH: PYHKIUS
HEIpPEPBIBHASI HA OTPE3KE, TOUKA
pa3pbiBa GYyHKIIMH, ACUMIITOTa Tpaduka
(GyHKLIHH.

[IprMeHATh CBOKMCTBA HEMPEPBHIBHBIX
GyHKUMIA 151 peleHus 3a1ay.
OnepupoBath MOHATUSMH: IIEPBASI U
BTOpasi MPOU3BOHbIE (HYHKIIUY;
MOHUMATh (HU3UYECKUH U
F€OMETPUYECKUN CMBICIT IIPOU3BOIHOM;
3aMMCBIBATh YPABHEHUE KACATEIBHOM.
BBIYUCIATE NPOU3BOIHBIE CYMMBI,
MIPOU3BEJEHUS, YACTHOTO U CIOKHON
GyHKLIMH.

N3yyaTh IpOU3BOAHBIE AIIEMEHTAPHBIX
GyHKLIMA.

Hcnonbs30BaTh reOMETPUYECKUI U
(U3UYECKUI CMBICI IPOU3BOIHOM JIIIS
penieHus 3a1ad
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[ToBTOpEeHue, 006001IEHKE,
CUCTEMATH3aIUS 3HAHUU

OCHOBHBIE MOHATHA Kypca anreopsl U
HayaJ MaTeMaTH4deckoro aHaiauza 10
KJ1acca, 0000IIeHEe U CUCTeMaTH3allHs
3HAHUM

IIprMeHATH OCHOBHBIE ITOHATHS Kypca
anreOphl ¥ HA4Yall MAaTEMAaTUYECKOTO
aHanu3a U pelIcHus 3a1a4 U3
pPEaIbHOM KU3HU U IPYTUX MIKOJBHBIX
IIPEAMETOB

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KITACC

KouaecTBo OCHOBHBIE BUIbI I€ATEIBHOCTH
HasBanwue pazaena (Temsl) OcHOBHOE cojiepkaHue pasjesa (TeMbl)
4acoB 00yJarommxcs
22

HccnenoBanne GpyHKIHI C
MTOMOIIBIO MPOU3BOTHOU

[Ipumenenne mpou3BOIHON K
ucciaen0BaHnio GyHKIUNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHne Hanbonbero u
HaWMEHBILIEr0 3HAYEHUS HEMPEPHIBHOM
GyHKIUK Ha OTPE3KE.

[IpuMeHeHne MpON3BOIHON ISt
HaXOKJEHUS HAaWTYUIIEero peieHus B
NPUKIAAHBIX 3aJa4ax, AJI1 ONpeIesIeHus
CKOPOCTHU U YCKOpPEHHUS Tpoliecca,
3a1aHHOTO (hOpMYJIOi Ui rpaduKoM.
Kommno3unus GpyHKUui.
['eomeTpuyeckue 00pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOU
IJIOCKOCTH

Ctpouts rpaduk KOMIO3UIUU GYyHKIUN
C IOMOLIBIO 3JIEMEHTAPHOTO
HUCCIEI0BAHMUS U CBOMCTB KOMIIO3HIINH.
CtpouTth reomeTpruecKre 00pa3pl
YPaBHEHHI U HEPABEHCTB Ha
KOOPJIUHATHOM TTIOCKOCTH.
Hcnonb30BaTh MPOU3BOAHYIO IS
uccie0BaHus (PYyHKIIUU Ha
MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOJIUTh HauOOJIbIlIee U HAUMEHBIIIEEe
3Ha4YeHUS (PYHKIIUU HEMPEPHIBHOM HA
OTpe3Ke; CTPOUTH rpaduku PyHKINI Ha
OCHOBAHUU NPOBEIEHHOTO
UCCJIEIOBAHMUS.

Hcnonb30BaTh TPOU3BOAHYIO TS
HaxO0ICHUSI HAWTYYIIIETO PEIICHUS B
MIPUKJIAJIHBIX, B TOM YHCJIC
COLIMAJIbHO-DPKOHOMHYECKUX, 3a/1a4ax,
JUISI OTIpE/IeNIEHUs CKOPOCTH U
YCKOPEHMS IpoLecca, 3aJaHHOTO
dbopmyIoit uiu rpaduKoMm.

Ilomy4ats npencraBieHue
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O MPUMEHEHNHN TPOU3BOIHOMU B
Pa3JIMYHBIX OTPACISAX 3HAHUN

ITepBooOpasHas 1 nHTErpa 12 OnepupoBaTh MOHATUAMH:
. nepBooOpa3Has U Onpe1eIEHHBIN
[TepBooOpa3Has, OCHOBHOE CBOWCTBO 6
5 a 5 uHrerpai. Haxoauts nepBooOpasHbie
nepBooOpas3HbIx. [lepBooOpasHbie .

P P P N P AJIIEMEHTApHBIX (PYHKIIUN U BBIYUCISATD
anemMeHTapHbIX pyHKuuil. [IpaBuna nHTerpa o dopmyse HoioToHa-
HaxO0JICHUS IEPBOOOPA3HBIX. Teitruma
WNurerpan. I' eoMeTpuyecKkuil CMbICH HaXoTh IIOMmMAH IWIOCKHX GUIYp 1
VHTErpaia. BerunciieHue onpenenéHHoro OBBEMBI TElT ¢ IOMOIBIO
uHTerpana no gopmyne Herotona- ONEIEIEHHOTO HHTErpaa
JletiOuuia. [lpumenenre nHTETpajIa A 3 HAKOMUTECA ¢ MATEMATHICCKIM
HAXOXKJIEHUS TUIOMAAeH MIOCKUX Guryp MOICHPOBAHHEM Ha IPHMEpe
1 00BEMOB T€OMETPUUYECKUX TEJl. HQ(EPEHIMATEHBIX YpaBHEHHI
[IpuMephI pereHnit . bertt P '

- [Tonyuyath npencTaBiaeHUE O 3HAYCHUU

nudepeHInanbHbIX YpAaBHEHUH.

BBEJICHUS MMOHSTHUS UHTErpaJia B
MaremMatndyeckoe MOAETUPOBAHUE

Pa3BUTHUH MAaTEMATUKHU
PEATBHBIX MPOLIECCOB C MOMOIIBIO
nudpepeHInaNbHBIX YpaBHEHUN

14

['paduku
TPUTOHOMETPUUECKUX
byHKITHA.
Tpuronomerpuueckue
HEpPaBEHCTBA

Tpuronomerpuueckne GyHKINH, UX
CBOICTBA U TpaduKwy.

OT60p KOpHEH TPUTOHOMETPUUISCKHUX
YPaBHEHUM C IOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH.

Hcnonp3oBath 1udpoBbIE pecypehl s
MOCTPOEHUs TpauKOB
TPUTOHOMETPUUECKUX (DYHKITNH U
W3yYECHUS UX CBOWCTB.

Pemate TpuronomeTpuyeckue
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Pemenre TpUroHOMETpUYECKUX
HEPABEHCTB

YpaBHEHUS U OCYIIECTBISATH OTOOP
KOpPHEW C MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH.
[TpumeHsaTh (HOpMyITBI TPUTOHOMETPUHN
JUISL pEIEHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE pECYPCHI IS
MOCTPOEHUS U UCCIIEA0BAHUSA I'paUKOB
hyHKIUH

HppanmonanpHeIE,
ITOKA3aTEIIbHbBIE U
jgorapupMuyecKue
HEPaBEHCTBA

24

OCHOBHBIC METOJIBI PEIIICHUS
MOKa3aTeJbHBIX U JIOTapU(HMHUICCKUX
HEPaBEHCTB.

OCHOBHBIC METO/IbI PEIICHUS
HUpparMoHaIbHbIX HEPABEHCTB.
['paduueckue MeToabl perieHUs
HUppaIMoHAIbHBIX, TOKA3aTECIIbHBIX U
Jorapu(pMHUYECKUX YpPaBHCHUHN H
HEPaBEHCTB

[IprMeHsTh CBOMCTBA IOKA3aTENBHOM U
norapudMuueckor GyHKIHUHA K
PELIECHUIO TTOKa3aTEIbHBIX U
JorapuPpMUYECKUX HEPABEHCTB.
O06ocHOBaTh PaBHOCWJIBHOCTh
IIEPEXO0/IOB.

Pemars uppannoHanbHbIE U
KOMOMHHPOBaHHbIE HEPABEHCTBA, C
MTOMOINIBI0 PABHOCUJIBHBIX MEPEXOI0B.
Hcnonp3oBath rpadguaeckue METOIbI U
CBOMCTBA BXOJSIINX B YPABHEHUE WU
HEpaBEHCTBO (WYHKIIUIA JIJIST pEIICHUS
3a/1a4u
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KommnekcHble ynciia

10

Kommekcuble uncna. Anredpandeckas v
TPUTOHOMETpHUUEcKast (POPMBI 3aMTUCU
KOMILJIEKCHOT'O Yucia. ApudMeTuuecKkue
omnepaluyu ¢ KOMIUIEKCHBIMA YUCIIAMH.
N300paskeHre KOMIUIEKCHBIX YKCEIT Ha
KOOPANHATHOM IIJIOCKOCTH.

®opmyna MyaBpa. KopHu r-oii cTeneHu
13 KOMIUIEKCHOT0 uncia. [Ipumenenue
KOMILJIEKCHBIX YHCEI JJIs PELICHUS
(U3MYECKUX U TEOMETPUYECKHX 3a]1a4

OmnepupoBaTh NOHATUAMHU: KOMIUIEKCHOE
YHCIIO U MHOKECTBO KOMILIEKCHBIX
YHUCEl.

[IpencTaBiasTh KOMIJIEKCHBIE YHCIIA B
anredpandecKon u
TPUTOHOMETPHUUECKOH (opMe.
BoinonuaTe apudmernyeckue onepanuu
C HUMHU.

N3006paxaTh KOMIIEKCHbIE YUCIIAa HA
KOOpPAMHATHOM MII0CKOCTU. [IpuMeHaTh
¢dbopmyity MyaBpa u nosny4artb
MpE/ICTaBICHUE O KOPHSX M-0i CTENeHU
13 KOMIUIEKCHOTO YUCia. 3HAKOMUTBCS C
npuMepaMu MPUMEHEHUST KOMIIEKCHBIX
YHCeN AJIsl PEICHUS] TEOMETPUIECKUX U
¢bu3nueckux 3agad

HarypanbHble u nensie yncia

10

HarypanbHbie 1 niesble ynca.
IIprumeHeHue PU3HAKOB JITMMOCTH
uensix unces, HOJ[ u HOK, octatkoB o
MOJyJII0, airoput™Ma EBknmnaa aiis
pellIeHus 3a7a4 B LEJIbIX YHCIax

OnepupoBath NOHATUAMH: HATYPAIBHOE
Y LIEJI0€ YHCII0, MHOXKECTBO
HaTypaJbHBIX U LIEJIBIX YHUCEL.
Hcenonp30BaTh NpU3HAKU IEITUMOCTH
LIEJIBIX YMCEIT; OCTATKU 10 MOYJIIO;
HO/I nu HOK HaTypanbpHBIX 4nCeln;
anroput™ EBKnuzaa i permeHus
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3ajJa4.

3anuceIBaTh HaTypaJIbHbIC YHUCJIA B
PAa3INYIHBIX ITO3MITUOHHBIX CUCTEMAX
CUHCJIICHUA

CucTeMbl pallMOHANIBHBIX, 12 CucrteMa 1 COBOKYIMHOCTh YPABHEHUH.
AppanOHAIBLHBIX PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- OneprupoBaTh NOHATUAMHA: CUCTEMA U
I0Ka3aTEeJIbHBIX U CJIEICTBUSL. COBOKYITHOCTh YPaBHEHHUU U
Jorapu(pMUUYECKUX YpaBHCHUIN OCHOBHBIEC METO/IbI PEILICHUS CUCTEM U | HEPABEHCTB; PEIICHUE CUCTEMBI HIIHA
COBOKYITHOCTEM PallMOHAJIBHBIX, COBOKYIHOCTH; PaBHOCHUJIbHBIE CUCTEMBI
UppallMOHaIbHBIX, IIOKA3aTCIbHBIX U U cUCTeMbI-crieicTBHsA. Haxonurs
Jorapu(pMUYECKUX YpPaBHCHUH. PEIICHUSI CHCTEM M COBOKYITHOCTEN
IIprumeHeHne ypaBHEHUN, CUCTEM U [EJIBIX pallMOHAJIbHBIX,
HEPABEHCTB K PEIICHUIO HppallMOHAIBHBIX, ITOKA3aTEIbHBIX U
MaTeMaTU4YeCKUX 3a7ad 1 3a7ad U3 Jorapu(MUUEcKuX ypaBHEHHN U
pa3ianuHbIX 00JacTel HAyKH U peaslbHOl | HEPaBEHCTB.
JKU3HU, HHTEPIPETALMSA TIOTYYCHHBIX IIpuMEHSITE CHCTEMBI YPABHEHHI K
pE3yIbTAaTOB PELIEHUIO TEKCTOBBIX 3a7a4 U3
pa3JIMYHBIX 00JIacTe 3HAHUM U
pEAIbHOM KU3HU; UHTEPIIPETUPOBATH
[OJIYYEHHBIE PELICHUS.
Ncnonb3oBaTh HUPPOBBIE PECYPCHI
3agauu ¢ napameTpamu 16

PanmonanbHbie, UppaliOHaIbHbIE,
MOKa3aTeNIbHbIE, JIoTapu(PMUIECKre U
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

Br16upats ciocob perieHus
paIMOHAIBHBIX, UPPAIIMOHATBHBIX,
MOKa3aTeNbHBIX, JIOTAPU(YMHUUECKUX U
TPUTOHOMETPUUECKUX YPaBHEHUN
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C IapaMeTpaMH.
ITocTpoenue u ucciienoBaHue
MaTeMaTUYECKUX MOJIETIEN PEaTbHbIX
CUTYallUM C IOMOIIBIO YPABHEHUM,
CUCTEM YPaBHEHUI U HEPABEHCTB C
napaMeTpaMu

Y HEPABEHCTB, COAECPKAIINX MOIYJIH U
apaMeTphbl.

[IpumensTh rpadguueckue u
AHATUTUYECKUE METO/IBI JJIsI PEILICHUS
YPAaBHEHHUU U HEPABEHCTB C
IapaMeTpaMHt, a TAKKE UCCIICTOBAHNE
(dyHKIIUI MEeTOJjaMU MaTEMaTUYECKOTO
aHau3a.

CtpouTs 1 uccnenoBaTh
MAaTEMATUYECKUE MOJIEIIN PEAIbHBIX
CUTYyallU} C IOMOILBI YPABHEHHUI,
HEPABEHCTB U CUCTEM C IapaMeTpamu

[ToBTOpEeHue, 06001IEeH e,
CUCTEMATH3AIINS 3HAHUU

16

OCHOBHBIC TTOHATHS U METOBI Kypca,
0000I1IIEHME U CUCTEMATHU3AIIUA 3HAHUNA

MonenvupoBaTh pealibHbIE CUTYaIlUU Ha
S3BIKE aNTeOphl, COCTABIIATH BHIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI
0 YCJIOBHIO 3a/1a4H, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM ammapara anreOpsl,
WHTEPIPETUPOBATH TOJTYICHHBIN
pe3yJbTart.

[Tpumensats QyHKIIN

JUTSI MOJICTTMPOBAHUS U UCCIIEAOBAHUS
peaTbHBIX MPOIECCOB.

Pemates mpukiagHbie 3a1a4u,
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B TOM YHCJIE€ COLIMATBHO-
HKOHOMHUYECKOTO U (PU3HIECKOTO
XapakTepa, CpeICTBaMU aJIreOpbl U
MaTEeMaTHYECKOT0 aHaIn3a

OBILEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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®OEJAEPAJIBHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

IHHOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTCS] OMHUM M3 0A30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIIETo
o0Opa3oBaHMsl, TaK Kak 00eCrieunBaeT BO3MOKHOCTh U3YUCHHS TUCIUIUINH €CTECTBEHHO -
HAyYHOW HaIPaBJICHHOCTH U MPEIMETOB T'yMaHUTApHOTO Iukia. [lockonbKy oruueckoe
MBIIICHHE, (GOopMUpYyeMOe TMpH HU3YYCHUH OOYyYarOIIUMUCA TOHSATUWHBIX OCHOB
reOMETpUH, TPU JOKa3aTeNbCTBE TEOPEM M TOCTPOCHUU IEMOYKUA JIOTHUYECKUX
YTBEPXKACHHM MPHU PEUICHUH T€OMETPUIECKIX 3a/1a4, YMEHHUE BBIIBUTATh U ONPOBEPraTh
THIOTE3bI HEMOCPEACTBEHHO UCIIONB3YIOTCS MPH PEIICHUH 3a/1a4 €CTECTBEHHO ~-HAYIHOTO
[IUKJIA, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Llens ocBoeHMs mporpamMmbl ydyeOHOro kypca «l'eomeTpusi» Ha yriayOJa€HHOM
YPOBHE - pa3BUTHE HMHIWBUIYAJIBHBIX CIIOCOOHOCTEH OOYy4aroUIMXCs NpU HU3yYEHUH
reOMEeTPUH, KaK COCTaBJISIONIEH mpeaMeTHO obnactu «MaremaTuka U MHPOPMaTUKa»
yepe3 oOecrneueHne BO3MOXKHOCTH MPUOOPETEHUS M UCIOJIb30BaHUsI 0oyiee TIyOOKHX
reOMETPUUYECKUX 3HAHUM U JEHCTBUM, CeMU(PUUHBIX TEOMETPUH, U HEOOXOAUMBIX IS
YCHEWHOro MNpo¢eCCHOHAIBbHOIO0 00pa30BaHus, CBA3aHHOTO C HCIOJB30BaHUEM
MaTEeMaTHUKH.

[IpuopuTeTHBIMM 3ajjauaMd  Kypca TE€OMETpUM Ha YINIyOJIEHHOM YpOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOI0 ypOBHS, SIBISIOTCS:

paciiipeHre MpeACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOM KyJIbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BayKHEHIINX
MaTEeMaTHYECKUX MOJENSIX, MO3BOJSIOIIMX OMHUCHIBATH M M3ydyaThb pa3HbIC SIBICHUS
OKpY’)KaloIller0o MHpa, 3HAHUE TOHATUWHOTO ammapata mo paszgeny «CrepeoMeTpusi»
y4eOHOT0 Kypca reOMETPHH;

dopMupoBaHrE YMEHHUS BIIAJETh OCHOBHBIMHU IMOHSATHSAMH O MPOCTPAHCTBEHHBIX
durypax M WX OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, GOPMyl M YMEHHE UX
NPUMEHSATh, YMEHHS JOKa3blBaTh TEOPEMbl W HAXOAWTh HECTAHIAPTHBIE CIIOCOOBI
peleHus 3a1a9;

dopMupOBaHrE YMEHUS PAcO3HABATh HA YEPTEKAX, MOJICISIX M B PEATBHOM MHUPE
MHOTOTPaHHHKH ¥ TeJia BpaIleHHs], KOHCTPYHUPOBATh T€OMETPUUCCKUE MOJIEIIH;

¢opMupoBaHWE TIOHHMMaHHS BO3MOXXHOCTH aKCHOMATHYECKOTO TIOCTPOCHHS
MaTEeMaTHUeCKUX TEOpui, (OpMUPOBAHHWE TOHMUMAHHUS PpOJIM AKCHOMATHKU TMpH
POBEJICHUU PACCYKIECHUM;

dbopMHpoBaHWE YMEHHUS BIIAJIETh METOJAMHM JIOKA3aTeIbCTB U aJTOPUTMOB
pellIeHus], YMEHUSI UX MPUMEHSTb, MPOBOAUTH JOKAa3aTENIbHbIE PACCYXACHHUS B XOJ€
pEIICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COACPKAHUEM,
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dbopMupOBaHHE TPEACTABICHUA O HEOOXOIUMOCTH JO0KA3aTeNbCTB MpU OOOCHOBAHUU
MaTE€MaTUYECKUX YTBEPKICHUNA M POJM AKCMOMATHKM B IPOBEIACHUM JEAyKTHUBHBIX
pacCyXJIeHUN;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyJaronuxcsi,  NO3HABATEJIbHONM  AaKTUBHOCTH,  HMCCJEIOBATEIbCKUX  YMEHHI,
KPUTUYHOCTH MBILIUICHHS, HHTEPECA K U3YUYEHUIO T€OMETPHH;

dbopmupoBaHre QyHKIIMOHATBLHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX KU3HEHHBIX CHUTYyallUAX W TPU U3YYCHHH JPYTUX Y4eOHBIX MPEIMETOB,
IIPOSIBJIICHUS 3aBUCHUMOCTEN U 3aKOHOMEPHOCTEW, MOJIEIIMPOBAHUS PEAJBHBIX CUTYAILUi,
HCCJIEI0BAHMS IIOCTPOCHHBIX MOJIEJIEN, HHTEPIIPETALIUY TIOJyYECHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEpP)KAaTEIbHBIMU JTUHUAMU yueOHOTO Kypca «['eomerpusi» B 10-11
Kiaccax ABistorcs: «IIpsiMble U MIIIOCKOCTH B TPOCTPAHCTBEY», « MHOrorpaHHUuKn», « Tena
BpallleHHs», «BEKTOpBI 1 KOOPJIMHATHI B POCTPAHCTBE, «JIBUKEHHS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
MOHSITUSIMUY», PEJIECBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJEpXaTelIbHbIM JIMHHUSIM ydyeOHOro Kypca, a
(opMHpOBaHUE JIOTUYECKUX YMEHUN pacHpenensieTcs He TOJIbKO MO COJEpKaTeIbHbIM
JUHUSIM, HO U 1o rojgaMm oOyudenus. CojaepkaHue 00pa30BaHMs, COOTBETCTBYIOIEE
NpeAMETHBIM  pe3yibTaTam  ocBoeHust  DenepanbHoil  paboueid  Mporpammel,
pacnpenenéHHbIM 1o rogamM oOy4eHHs, CTPYKTYPUPOBAHO TaKMM 0Opa3oM, YTOOBI KO
BCEM  OCHOBHBIM, MPHUHIMIIMAIBHBIM  BOIpocamM  oOywaroniuecs  oOpaijaiuch
HEOJHOKPATHO. JTO MO3BOJIIET OPraHU30BaTh OBJIAJIEHUE TEOMETPUUECKUMHU MMOHSATUSIMHU
M HaBbIKAMHM TIOCJIEJIOBATEJbHO M MOCTYNaTelIbHO, C COONIOACHUEM NpPHUHIIMIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAHHUS BKJIOYaTh B OOUIYI0 CUCTEMY T€OMETPHUYECKUX
MpEACTABICHUN OOydarouuxcsi, pacmmpsas u yrayonss e€, oOpa3ys NIpoyHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co31aTh yclioBus i nuddepeHanuu 00yyeHus, MOCTPOSHU HHANBUAYaIbHBIX
o0pa3oBaTeNbHbIX MNPOrpaMM, OOecHeuuTh YriayOJEHHOE H3YyYEHUE TEOMETPUU Kak
COCTaBJISIIONIEH yueOHOTro nmpeamera «MaremaTukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K IMPOJOJDKCHHUIO HU3YYCHHs] MaTEMaTHKU C YYETOM
BbIOOpa Oyaymieit mpodeccuu, obecrmeunBas MPEEMCTBEHHOCTh MEXKIy OOIMUM W
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yue6HOro Kypca «I'eomerpus» Ha yriayOJI€HHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce - 102 ygaca (3 gaca B Heneno), B 11 kimacce - 102 gaca (3 yaca B
HEJIEITIO).
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COJEPXKXAHUME OBYUEHUA

10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUSL CTEPEOMETpPUHU. Touka, MmpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM MOCTPOEHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUH U
CIIEICTBHSI U3 HUX.

B3auMHOEe pacnonokeHue IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIMECH,
napajuleNbHble M CKpEIUBArOIKecs NpsMble. [IpU3HAKM CKPEIMBAIOMIMXCSA NPSIMBIX.
[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: IApaJUIC/IbHBIE IPAMBIE B
IIPOCTPAHCTBE, NMAPAIUICIIBHOCTD TPEX MPAMBIX, APAJUIEIBHOCTD MPSAMOU U IUIOCKOCTH.
[lapamenbHoe W LEHTpPAJIbHOE MPOEKTUPOBAaHME, H300paxkeHue ¢uryp. OCHOBHBIE
CBOICTBA MapaJJICIBHOTO MPOEKTUpoBaHUsA. M300pakeHue Quryp B mapauiesbHOU
IPOCKIHMHU. YTIbl C COHANpPaBJIECHHBIMUA CTOPOHAMH, YIrOJd MEXAy MNpSIMbIMU B
npocTpancTBe. [lapauielbHOCTh IUIOCKOCTEW: MapajuiesibHbIE TIJIOCKOCTH, CBOWCTBA
napajuienbHbIX MmIockocTed. [IpocTeiime mpocTpaHCTBEHHbIE PUTYPhI HA IIOCKOCTH:
TETpa’p, MAPAIUIENETHUIIE], TOCTPOCHUE CEUCHUM.

IleprieHIUKYIJISPHOCTH IPSIMOM U IIJIOCKOCTH: NEPIEHANKYJISPHBIE IPSIMbIE
B IIPOCTPAHCTBE, NMPAMBIE NapaJUICIbHbIC U IEPIICHAMKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIIEHAUKYJISIPHOCTU NPSIMOW M IUIOCKOCTH, TEOPEMA O MNPAMOM NEPIEHIUKYISIPHOU
IVIOCKOCTH. OpTOroHaJlbHOE MpPOEKTUpOoBaHME. IleprneHauKynsip W  HAKJIOHHBIE!
paccToOsAHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 IIJIOCKOCTH, IPOEKIUs
¢Gurypsl Ha MIOCKOCTh. [lepreH Ky IIpHOCTD MIIOCKOCTEH: IIPU3HAK
MEePIEHANKYJISIPHOCTH JBYX INIOCKOCTEN. Teopema o TpE€X NMepHeHIuKyIspax.

VYInbl B MPOCTPAHCTBE: YroJl MEXAY NMPSMOW U INIOCKOCTHIO, ABYTPAHHBIA YTOJ,
JIMHEWHBIA YTOJl ABYTPAHHOTO yria. TpE€XrpaHHbIM M MHOTOrpaHHble yribl. CBOMCTBA
IUIOCKUX YIVIOB MHOTIOrpaHHoro yria. CBONCTBA IUIOCKMX M JBYTPAaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHHYCOB M CUHYCOB JUISI TPEXTPAHHOTO YTJIA.

MHororpaHHuKHU

Bupl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yronpHas npusma,
npsiMasi W HakKJIOHHAas MpU3MbI, OOKOBas W TIOJHAs [OBEPXHOCTb MPHU3MBI.
[Tapaienenunen, npsMOYTOJIbHBIN TapaUIeIEUNE ] U ero cBorcTBa. Kparuaiiiume nytu
Ha TIOBEPXHOCTH MHOTOorpaHHuka. Teopema Ounepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. Ilupamuna: m-yrojapHas nupaMuja, MpaBuiibHAs U yCce€UEHHAs MUPAMUJIBL.
CpoiictBa pébep u OOKOBBIX TpaHed mpaBWiIbHOM mnupaMuabl. [lpaBunbHBIE
MHOTI'OTPAaHHHUKHU: TIPaBUJIbHAS MPU3MA U NIPABUIIbHAS MIMPAMKIA, IPABUIIbHAS
TpeyrojbHas MUpaMuaa U MpaBUIbHBIN TeTpasap, KyO. IIpeacTaBienue o npaBUIbHBIX
MHOT'OIPaHHUKAX: OKTadp, JOACKAYAP U UKOCADIP.

Brruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yribel. [lmomansb
OOKOBOI MMOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSMOM PU3MBI, IJIOIIAlb OCHOBaHUH,
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TeopeMa 0 OOKOBOM NOBEPXHOCTH NpsAMOI npu3msbl. [11o1mans 60K0BOM MOBEPXHOCTH U
ITIOBEPXHOCTH ITPAaBWJIBHOW NMUPAMUIBI, TEOPEMA O IUIOIIAAN YCEYEHHON TUPAMU/IBI.

CummeTpuss B MPOCTPAHCTBE.  DJIEMEHThl ~ CUMMETPUM  IPABUJIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MPABUJILHOM MHOTOI'PaHHUKE:

CUMMETpPHS MAPAJUIEIECNUIIEa, CUMMETPUS IPABWIBHBIX IPU3M, CUMMETPHUS
IIPAaBUJIBHOW MUPAMUJIBL.
BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JUIMHA HEHYJEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U IPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPBI.
PaBeHcTBO BEKTOPOB. JI€MCTBHS C BEKTOPAMMU: CIIOKEHHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha 4uciio. CBOMCTBA CI0KEHHSI BEKTOPOB.
CBoiicTBa yMHOXKEHHUS BEKTOpa Ha yucio. lloHsTue komrutanapHeie BeKTOpsl. 1Ipu3Hak
KOMIUIAaHApPHOCTHU TPEX BEKTOPOB. [IpaBmio nmapamienenumnena. Teopema o pas3ioKEHUN
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaMm. lIpsmMoyronpHas cucremMa KOOpIWHAT B
npoctpancTBe. KoopauHatel BekTOopa. CBsA3p MEXAY KOOpPAMHATAMH BEKTOpA U
KOOpPAMHATaMH TOYEK. YTOJI MEXAY BeKTopamu. CKasIipHOE TPOU3BEAECHUE BEKTOPOB.

11 KITACC

Tesa Bpamienus

[TonsiTHSA: TUIUHAPUYECKas TOBEPXHOCTh, KOHMYECKask MOBEPXHOCTh, chepudeckas
MOBEPXHOCTh, OOpasyloniye mnoBepxHocTed. Tema BpaleHUs: UWIMHIAP, KOHYC,
yceu€HHBIM KOHyc, cdepa, map. BzaumHoe pacnosioxeHue cdepbl U IUIOCKOCTH,
KacaresbHasl III0CKOCTh K cepe. M300paxkeHue Ten BpallleHus Ha IIocKocTH. Pa3BépTka
HWIMHIpPA U KoHyca. CuMMeTpust cepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBAa 00BbEMOB Tesl. TeopeMa 006 00bEME MTPSIMOYTOIBLHOTO
napajuienenuneaa u ciaeacTBus u3 He€. O0bEM NpAMON U HAKJIOHHOW MPU3MBI, LIWJIUH]IPA,
nupaMuIbel 1 KoHyca. O0bEM 1apa 1 mapoBOTro CETMEHTA.

KomMOwnHaruu Ten BparieHus ¥ MHOTOTpaHHHUKOB. [Ipru3ma, BcaHHas B MAJIUHID,
onucaHHas okoyo muauHapa. [lepeceuenue cdepsl u mapa ¢ miockocthto. Kacanue mrapa
u chepsl MI0CKOCThIO. [ToHsATHE MHOTOTpaHHMKA, OMMCAHHOTO OKOJIO cdephl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIHM TEJIO BPAICHUS.

[Inomaap noBepxXHOCTH HMIMHAPA, KOHYCa, Tuiouanb chepsl 1 e€ yacteit. [logodue
B mpocTpaHcTBe. OTHOIIEHHE 00BEMOB, TUIOMIANCH MOBEPXHOCTEH MOAOOHBIX (QUTYD.
[IpeoOpa3oBanue momoOusi, romoTeTs. Pemenwe 3agad  Ha  IJIOCKOCTH €
HCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne cedyeHWid MHOTOTPAHHUKOB W TeNl BPAIICHHUS: CEUCHHUsS IMIMHIpPA
(mapanienbHO U MEPICHIUKYIISIPHO OCH), CeUeHHUs KOHyca (TapauieTbHOe OCHOBAHHIO
MpOXOsIIee Yepe3 BEpIIMHY), CEUSHUsS IIapa, METOJbl NMOCTPOCHHUS CEUYCHWH: METO.
CJIEJIOB, METOJI BHYTPEHHET 0 IPOEKTUPOBAHNS, METOJ] IIEPEHOCA CEKYILIEH MIOCKOCTH.
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BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Onepaniu HaJl BeKTOpaMu. BeKTOpHOE YMHO>KEHHE
BEKTOpPOB. CBOMCTBA BEKTOPHOIO yMHOXeHUA. [IpsMoyrosibHas cucteMa KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. Paznoxkenne Bekropa no 6asucy. Koopaunatso -
BEKTOPHBIM METOJI MPU PEUICHUU T€OMETPUUYECKUX 3a]ay.

JABuKeHMs] B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. OtoOpaxkeHus. [[BrkeHus: U paBeHCTBO ¢uryp. OOmue
CBOMCTBAa JBWXCHUW. Buabl [IBWKEHUWIN: TApAJUICIbHBIA IEPEHOC, LEHTPAIbHAS
CUMMETpHS, 3epKajlbHasi CHUMMETpHs, ITOBOPOT BOKpyr mpsmoi. IlpeoOpazoBanus
nogo6us. [Ipsimas u cdepa Ditnepa.

HPEIMETHBIE PE3YJIBTATDI

K xonny 10 kiaacca oOyyaromuiicss Hay4uTCS:

CBOOOJHO ONEPUPOBATH OCHOBHBIMHM MOHSATUSMH CTEPEOMETPUU TPH PEILICHUH
3a/1a4y ¥ NPOBEJICHUN MAaTEMAaTUYECKHUX PACCYKACHUI;

MPUMEHATh aKCUOMBI CTEPEOMETPUU M CJIEACTBUS M3 HHUX NpPH PEIICHUH
reOMETPUYECKUX 3a]1aY;

KJIaCCU(PUIIMPOBATh B3aMMHOE PACIHOJIOKEHUE TPSAMBIX B  MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATH MOHATHUAMHM, CBSI3aHHBIMHU C YIJlaMHd B TPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKAY PSIMOM U MIIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHM, CBI3aHHBIMU C MHOTOI'PaHHUKaMU; CBOOOTHO
pacno3HaBaTh OCHOBHBIE BUAbl MHOTOITPAHHUKOB (MpU3Ma, MUPaMUJIa, TPSIMOYTOJIbHbIN
napasuiesienunes, Kkyo);

KJIACCU(PUIIMPOBATH MHOTOTPAaHHUKHU, BEIOMPAss OCHOBAHUS ISl KIIAaCCU(UKALIM;
CBOOOJIHO OIIEPUPOBATH MOHATUIMHM, CBI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
MJI0CKOCTHIO;

BBINIOJIHATH NapaJIJIEIbHOE, LICHTPAJIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE (PUTYp
Ha MJIOCKOCTb, BBIMIOJIHATH H300pakeHus (PUryp Ha TIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOTPAaHHUKOB PA3JIMYHBIMA  METOJIaMH, BBINOJHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BHUI CBEPXY,
cOOKY, CHU3Y;

BBIUMCIIATHh IUIOMIAIM TOBEPXHOCTE MHOTOTPaHHUKOB (MpU3Ma, MHPAMUJIA),
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOpMyIT;

CBOOOJIHO OIEpPUPOBATh MOHATUSMU: CUMMETpPUS B MPOCTPAHCTBE, LEHTpP, OCh U
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOJHO  ONEPUPOBATH  MOHSATUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBINOJIHATH JEHCTBUS HaJl BEKTOpaMH;

pelaTh 3a7a4u Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIECHUN U HAXOXKJICHHUE
F€OMETPUUYECKUX  BEJIIMYMH, MPUMEHSS  M3BECTHBIE  METOJbl TP  PEUICHUU
MaTE€MaTUYECKHX 3a/1a4 TOBBIILIEHHOTO U BBICOKOIO YPOBHS CIIOXKHOCTH;
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OPUMEHSATh  MPOCTEHIIME  MPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO -
KOMMYHUKAIIMOHHBIE CUCTEMBI IPHU PEIICHUU CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh, MPeoOpa3oBbBIBATH U HUHTEPIOPETHPOBATH  UHMOpPMAIUMIO O
POCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypaxX, MPEACTABICHHYI0O Ha uepTexax u
PUCYHKaX;

NPUMEHATh TOJIyYCHHbIC 3HAHHUS Ha TMPAKTUKE: CPAaBHUBATh M aHAJIM3UPOBATH
peanbHble CUTYallMM, TPUMEHSATh M3YUYECHHbIC MOHATHUS B MPOLIECCE MOMCKA pPEelIeHUs
MaTeMaTU4YecKu chopMyIMPOBAHHOMN MPOOIIEMbl, MOICIUPOBATh pealibHbIC CUTYallUH Ha
A3bIKE TEOMETPHUM, HCCIEAOBaTh IOCTPOCHHBIE MOJIEIM C  HCIOJIb30BAaHUEM
Tr€OMETPUYECKUX TTOHATUHN U TeOopeM, armnapara aJireopbl, pemaTth MpakTUYeCKUe 3a1a4u,
CBSI3aHHBIC C HAXOXKJICHUEM I€OMETPUUYECKUX BEJIMYMH;

MMETh IPEACTaBICHUsS] 00 OCHOBHBIX ATalax pa3BUTUS T'€OMETPUU KaK COCTaBHOM
yacTu (pyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xoniry 11 kiaacca oOyyaromuicst HAy4uTCs:

CBOOO/IHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C LIMJIUHAPUYECKON, KOHUUECKOH
U cpepUyYeCcKOil MOBEPXHOCTIMH, OOBACHATH CLIOCOOBI TOTYUYCHHUS;

OTIEpUPOBATH MOHATUSIMU, CBI3aHHBIMU C TEJIaMU BPALLICHUS: HWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBarh Tena BpalieHus (IWIMHIP, KOHYC, cdepa U Imap) U OOBICHSTH
CHOCOOBI MOJTYYEHUS TEJ BPALLECHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPhI U MIOCKOCTH; BEIUUCIIATh
BEJIMUMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJI BpalleHUs, 00BEMBI U TUIOIIA U
MOBEPXHOCTEH MHOTOI'PAaHHUKOB U TEJl BPAIIeHUs], TeOMETPUUECKUX TEJ C MPUMEHEHUEM
(opmyu;

CBOOOJIHO ONEpUPOBATh MOHITUSIMH, CBA3aHHBIMU C KOMOMHAIMSIMU TEJ BPALLICHUS
Y1 MHOTOIPAHHHMKOB: MHOTOTPAHHMK, BIIMCAHHBIN B c(hepy U ONMUCAHHBINA OKOJIO C(ephl,
ctepa, BOuCaHHasi B MHOIOTPAHHUK WJIM TEJIO BPAILLICHUS;

BBIUMCIIATh COOTHOIIEHUS MEXIy IUIOMIAAIMH TOBEPXHOCTEH U 00bEMamMu
MMOJOOHBIX TE;

U300pakaTh U3yyaeMble (UTYPBI, BBHITOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3
PUCYHKOB MPOCTBIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUS Tell
BpAIlICHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH U  NpeoOpa3oBbIBaTh  MHGOpPMAIUMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, MPEACTABICHHYI0O Ha uepTexax u
PUCYHKAX;

cBOOOIHO ONEPUPOBATh MOHITUEM BEKTOP B POCTPAHCTRBE;

BBITIOJHSATH OTEpalU HaJl BEKTOPaMU;

3a/1aBaTh MNIOCKOCTh YPABHEHHUEM B JICKAPTOBOW CHCTEME KOOPJIUHAT; PEIIaTh
reOMEeTPUUYECKUE 3aJ]a4l Ha BBIYUCIICHUE YTJIOB MEXKAY MPSAMBIMH U IJIOCKOCTSMU,
BBIYHMCIICHHE PACCTOSIHUI OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM, HA IPUMEHEHNE
BEKTOPHO-KOOPAMHATHOTO METOJa IPU PEIICHUH;
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CBOOOJTHO ONEpUPOBATh MOHATUSIMU, CBSI3aHHBIMU C JBUXKEHHUEM B MPOCTPAHCTRBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJTHATh M300pa)KEHNST MHOTOTPAHHUKOM M TEJl BPAIIEHUS MPHU MapauIeTbHOM
MepeHoce, MEHTPATLHOM CHMMETPHH, 3EPKATbHOM CUMMETPUH, TIPU MOBOPOTE BOKPYT
pSMOiA, MpeoOpa3oBaHus OO0,

CTPOUTh CEYCHHWS MHOTOTPAHHWUKOB U TEJ BpalleHUs: CEYCHHUS IIIMHIPA
(mapajuieNIbHO U MEPICHANKYISIPHO OCH), CEUCHUSI KOHYca (MapajlieIbHOE OCHOBAHUIO U
POXO/IAIlee Yepe3 BEPIINHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METO/Ibl MOCTPOCHUSI CEUECHUN: METOJ] CJIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUSI, METOJ] IIEPEHOCA CEKYIIEeH MIOCKOCTH;

JI0OKa3bIBaTh FTEOMETPUUYECKUE YTBEPIKICHMUS,;

OPUMEHATh TeoMeTpuueckue (akThl IS PEHICHUS CTePEeOMETPUYECKUX 3ajad,
MIPEANOIAraloIMX HECKOJIbKO IIaroB PEIICHHs, €CIU yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOUM U HEABHOU dopme;

pemaTh 3a/J1ad4d Ha JOKA3aTelbCTBO MAaTEMaTHYCCKUX OTHOIICHWN W HaXOXXICHUE
TCOMETPUUYCCKUX BEINYHH,

MIPUMEHSATH TPOTPAMMHBIC CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
P PEIIEHUN CTEPEOMETPUICCKUX 3a]1ad;

MIPUMEHATh TIOJyYCHHBIC 3HAHWS Ha TPAKTHKE: CPaBHUBATH, AHAIM3UPOBATH M
OIICHUBATh PEAJIbHBIC CUTYyAIINH, TIPUMEHITh U3YUCHHBIC TIOHATHS, TEOPEMbI, CBOWCTBA B
mpollecce TOWCKa pelieHus] MaTeMaTH4ecKd Cc(hopMyIupoBaHHOW  TPOOIEMBI,
MOJICJIUPOBATh PEANbHBIC CUTYaIlMU Ha SI3bIKE T€OMETPHUH, UCCIEAOBATh MOCTPOCHHBIE
MOJICNIA C HCIIOJIb30BAHUEM T€OMETPUUECKHX TMOHATUNA U TEOpeM, ammapara ainreOphl,
penaTh MPakTUYECKUE 3a]1a4M, CBSI3aHHbBIE C HAXOXKJICHHUEM T€OMETPUYECKUX BEIIMUNH;

UMETh MPEACTABICHHS] 00 OCHOBHBIX ATamax pa3BUTHSA F€OMETPUU KaK COCTABHOMN
JacTH (yHIaMEHTA Pa3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HasBanue KommuaectBo
OcHOBHOE coJiepKaHuE OcHOBHBIE BUBI ICATEIIBHOCTH YUYaITUXCS
pazzena (TeMbl) Kypca yacoB
BBeneHne B CTEPEOMETPHIO 23

OcCHOBHBIE POCTPAHCTBEHHBIEC (DUTYPHI.
[ToHsITHS CTEpEeOMETPUU: TOUKA, MpsAMas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
mpaBuiIa U300paKeHusl Ha PUCYHKE
MJIOCKOCTH, MapaJUIeIbHBIX PSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka.

[ToHATHS: TIEpeceKaroIuecss ITUIOCKOCTH,
MepeceKarouecss mpsiMas U IJIOCKOCTD;
MOJTYIIPOCTPAHCTBO.

MHororpaHHuKky, 1300paxeHue
MIPOCTEUIITUX MPOCTPAHCTBECHHBIX QUTYP,
HECYIIECTBYIOIHNX 00BEKTOB. AKCHOMBI
CTEpPEOMETPHUH U TEPBHIE CIECICTBUS U3
HUX.

CriocoObl 3a1aHUS MPSMBIX U TUIOCKOCTEN
B ipocTpancTBe. O003HAYEHUS MPSAMBIX U
miockoctei. Ceuennsi. 3o0paxenue
CEUCHUU

Onpenensrts MIOCKOCTh Kak Gurypy, B
KOTOPOM BBITIOJIHAETCS TIJIAHUMETPUSL.
JlemaTte MpoCTEUIIINE JTOTUUECKUE
BBIBOJIbI M3 AaKCHOMATUKH TIJIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTbHBIX
00BEKTOB, UCaTU3aAIUEH KOTOPBIX
SIBJISIFOTCS] aKCUOMBI reoMeTpuu. M3ydars,
MIPUMEHSThH TPUHIIUIIBI TOCTPOCHUS
CCUCHUU.

Hcnonb30BaTh 19 NOCTPOCHUS CEUEHU
METOJI CJIEIOB, METO]I BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ] IEPEHOCA
CEKYIIEH TIIOCKOCTH.

Pemate crepeomeTpruuecKre 3a1aun; Ha
omnpeeIeHUE BU/Ia CEUCHUS U
HaXO0XKJICHUE €ro TIOIA/IH.
AKTyanu3upoBath (DaKThl U METOBI
TJIAHUMETPUHM, PEJICBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHUH.

Hcnonb30BaTh npu pelieHnH 3a1a4
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MApaMU/Ibl, Ky0a ¥ MPU3MbI, KOTOPHIE
MPOXOJAT uepe3 ux peopa. M3obpaxxenue
MEPECEUCHHS] TOTYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOCHHBIX CEYEHUN
pa3HBIMU I[BETAMHU.

Mertoa cnefoB 71 HOCTPOEHUS CEUECHHI.
CBoiicTBa MEpECEUCHUI NPSIMBIX U
ockocrer. [loctpoenue ceueHuil B
nupamue, Kyoe mo TpéM Toukam Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEKEH
Y 3aMKUCh IIarOB MOCTPOEHUS.
[ToBTOpEHNE MIIAHUMETPUU.

Teopema 0 MpONMOPIIMOHATBHBIX
orpeskax. [logoOue TpeyroibHUKOB.
Teopema Menenas. Pacu€Thl B ceUeHUAX
Ha BBIHOCHBIX uepTexax. Mcropus
pa3BUTHUSI NIAHUMETPUU U CTEPEOMETPUU

CJIeyIoIINe TNIaHUMETprUdecKue (HakThl U
METO/IBI:

Teopembr Daneca u 0
MPONOPLUHUOHAIIBHBIX OTPE3KAX.
AJITOPUTM JIEJIEHHS OTPE3KA HA 1 PaBHBIX
yacten. Teopema Menenas.
PaBHOOEIpEHHBIN TPEYTOJIBLHUK.
PaBHOCTOpOHHMY TPEYTOJIBHUK.
[IpAMOYTOJIBHBIN TPEYTOJIBHHUK.
CBOMCTBO CpETHEN TMHUH TPEYTOJIbHUKA.
CBOICTBO OMCCEKTPUCHI yIia
TpeyrosbHuKa. CBOMCTBO MEINAH
TPEYTOJIbHUKA.

[Tpu3Haku nog00Us TPEYTrOIBHUKOB.
[TonyyaTs npencraBieHus 06 OCHOBHBIX
JTarax pa3BUTUs F€OMETPUU KaK
COCTaBHOM yacTu (pyHIaMEHTa pa3BUTHUSA
TEXHOJIOTUH

B3auMmHoe pacnonoxeHue
MPSMBIX B TPOCTPAHCTBE

B3auMHoe pacniosniokeHue npsiMbIx B
npoctpaHcTBe. CKpelrBaronecs
npsMsble. [Ipu3Haku cKpenmBaronmxcs
IIPSAMBIX.

[TapamnienbHbie TPsIMBIE

Knaccudummposats B3auMHoe
PaCIOI0KEHUE MPSIMBIX B IPOCTPAHCTBE,
WUTIOCTPUPYSI pPUCYHKAMH U TIPUBOJIS
MIPUMEPBI U3 PEATTBHOU KU3HU.
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B IIpocTpaHcTBe. Teopema o
CYILLIECTBOBAHUH U €IUHCTBEHHOCTHU
MPSIMOU MMAPAITIENBHON TAHHOU
IIPSIMOU, MTPOXOJAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH HA TAHHOUN
MIPSAMOM.

JlemMa 0 nepeceyeHnn napajjieIbHbIX
IPSIMBIX IUIOCKOCTHIO. [lapariensHOCTh
TpEX NpsAMBIX. Teopema o Tpéx
napajuiesIbHbIX MPSMBIX.

TeopeMa 0 CKpEeIMBAIOIIUXCS IPSIMBIX.
[TapannenbHOE TPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NAPaJJIEIBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX Uryp B mapamiebHOM
IPOEKIIH.

[lenTpasnbHas npoeKUus.

VYT0JI ¢ COHANpaBIEHHBIMU CTOPOHAMM.
YTroa Mexy IpsSMbIMU.

3ajaun Ha 10Ka3aTeIbCTBO U
UCCJIEIOBAHNE, CBSA3AaHHBIE C
paCIO0KEHUEM MIPSMBIX B
IPOCTPAHCTBE

JIoKa3bIBaTh TEOPEMY O CYIIECTBOBAHUU
Y €IMHCTBEHHOCTH ITapaJuIeIbHON
IPSAMOU, TPOXOJAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEW HA IPYTron
IPSAMOW; JIEMMY O IIEPECEUYECHUN
IUIOCKOCTH JIBYMsI ITapaJuICIbHBIMU
IIPSAAMBIMH; TEOPEMY O TPEX
napaJIeNbHbIX NPsIMbIX. JlOKa3pIBaTh
IPU3HAK CKPEIHUBAIOLIUXCS NPAMBIX,
TEOPEMY O CKPELIUBAIOIINXCS IIPSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YTJIOB C COHAIIPABICHHBIMU CTOPOHAMH.
OOBACHATD, YTO HA3BIBACTCS
NapajuieNIbHbIM U LIEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAK BBITOIHACTCS
IPOEKTUPOBAHNE (PUTYp HA MIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MApaIEIBLHOTO
IIPOEKTUPOBAHMUSL.

N3o0paxkaTs B mapayjieIbHON MPOEKINH
pa3Hble reOMETpUUECKUe (PUTypHl.
Pemars crepeomerpuueckue 3agauu Ha
JI0Ka3aTEIbCTBO U UCCIIEIOBAHMUE,
CBSA3aHHBIE C PACIIOJIOKEHUEM NIPSIMBIX B
IIPOCTPAHCTBE.

46



[IpoBoaUTH OKA3aTENIbHBIE
pacCykJIeHUs MPU PELIECHUN
reOMETPUYECKUX 33]a4, CBSI3aHHBIX CO
B3aMMHBIM PACIIOJIOKEHHUEM TPSIMBIX B
MIPOCTPAHCTBE.

CpaBHUBaTh, AHAIM3UPOBATH U
OLICHUBATh YTBEPKJIEHUS C LEIbIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MonennpoBaTh peaibHble CUTyalUH,
CBSI3aHHBIE CO B3aUMHBIM
pacnojoKEeHUEM MPSMBIX B
MPOCTPAHCTBE, HA SI3bIKE TE€OMETPUHU.
HccnenoBath NOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MOHSATUH U TEOPEM, anmnapara anreOpsl,
U(PPOBBIX PECYPCOB.

Ilony4yats npencraBieHue o
LEHTPaJIbHOM POEKTUPOBAHUU U 00
UCTOPHUH pabOT MO TEOPUU MEPCIIEKTUBbI

[TapajuteIbHOCTD NMPSMBIX U
[1JIOCKOCTEH B IIPOCTPAHCTBE

IToHsATHA: IApaIEIBHOCTD IPSIMOU U
IJIOCKOCTH B IIPOCTPAHCTBE.

[Tpu3Hak nmapajuienbHOCTH NPSIMOU U
m1ockoctu. CBOMCTBA MAPAIIIENBHOCTH

KinaccudunmpoBaTh B3auMHOE
PACIIOJIOKEHUE MPSIMOU U TUIOCKOCTH B
MPOCTPAHCTBE, MPUBOS
COOTBETCTBYIOIIUE MPUMEPHI
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PSIMOM U TIJIOCKOCTH.

['eomerpruueckue 3agaum Ha
BBIYMCJICHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO
MPAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE.
[TocTpoeHue ceueHus, MPOXOIAIIETO
yepes JaHHYIO NPSMYIO Ha 4epTexKE U
[apaJIEIbHOIO APYTrOU MPSIMOM.
Pacuér orHOomenuit. Ilapannensnas
MPOEKUHNS, IPUMEHEHUE JITISI
MOCTPOCHUS CEYeHUH Ky0a U
napasuliesIenunea.

CaoicTBa mapayenenuneaa u Mpu3Msl.
[TapannensHblie iockocTH. IIpu3Hakn
NapajuIeIbBHOCTH IBYX INIOCKOCTEH.
Teopema o mapajieIbHOCTH U
€IUHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJAIIEH Yepe3 TOUKY, HE
NPUHAJIEKAITYIO JaHHOM MJIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiicTBa MmapaiienbHbIX MIOCKOCTEM:
0 MapaJJIEIbHOCTU MPSMBIX
IIEpeCeUCHUs PU NIEPECEUCHUU IBYX
napajijieNIbHbIX TUIOCKOCTEN TpeTheil; 00
OTpPE3Kax MapaJICIbHBIX MPSIMBIX,
3aKIIFOUEHHBIX MEXK]Ty apaieIbHbIMU

U3 peanbHON KU3HH.

DopMynUPOBATh ONPEACIEHNE
IIapaJuIeNIbHBIX MIPSMOU U ITIOCKOCTH.
Jloka3pIBaTh MPU3HAK O
NapajuIeIbBHOCTH MPSIMOU U TUIOCKOCTH;
CBOMCTBA MapaJUICIbHOCTH NPSIMOM U
IIJIOCKOCTH.

Pemars crepeomeTpuueckue 3anauu
BBIYHMCJICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C NMAPAIIIETIBHOCTBIO
IPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.
Pemars npaktrueckue 3am1aun Ha
IIOCTPOCHUE CEUEHUM HA YEPTEXKAX
TeTpasapa v napajuieIeInIeaa.
Pemats crepeomerpruueckue 3aauu,
CBSI3aHHBIE C IOCTPOEHUEM CEUYCHHI
IIJIOCKOCTBIO.

IIpoBOAUTE TOTHYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS IIPU
pELIEHUHA T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C IIAPAJUIEIBHOCTBIO
IIJIOCKOCTEMN.

CpaBHHBaTh Y AaHATM3UPOBATH
pealbHbIE CUTYalllH, CBSI3aHHBIE C
NapajuIeIbHOCTBIO IPSIMOM U IIJIOCKOCTH
B IIPOCTPAHCTBE;
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IJIOCKOCTSIMH; O MEPECECUEHUH MPSAMOU C
JBYMSI TapaJUIEIbHBIMU MIOCKOCTSMHA

MOJEIUPOBATh PEATbHBIE CUTYAIUH,
CBSI3aHHBIE C MMAPAIIIEIBHOCTBIO MPAMOU
Y IJIOCKOCTH B POCTPAHCTBE, HA S3BIKE
reOMETPUHN

[lepneHAMKYISIPHOCTD TPSIMBIX
1 IJIOCKOCTEN B POCTPAHCTBE

25

[ToBTOpenue: Teopema [Iudaropa Ha
IJIOCKOCTH, TPUTOHOMETPHUS
MPSAMOYTOJBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MpsAMOYTOJIBHOTO
napayuienenunena. Berancnenune mma
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napajuleJIeUIeE.
[leprieHIUKYISIPHOCTD NPSIMON U
IockocTu. [IprsHak
MEPIIEHAUKYIJISIPHOCTHU MPSIMOU U
IJIOCKOCTH. Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTU MPSMOM, TPOXOAAIICH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHAUKYJISIPHON K TUIOCKOCTH.
[1110CKOCTH ¥ IEPHEHIUKYISIPHBIE UM
npsiMasi B MHOTOTPAHHUKAX.

[leprieHINKYISAP 17} HAKJIOHHAS.
[locTpoeHue NepNeHINKYJIApa U3 TOUYKU Ha
MPSAMYIO.

Teopema o TpEX nepneHauKyIsIpax
(mpsimast 1 oOpatHas).

AKTyanu3upoBaTh (PaKThl U METO/bI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

@OopMyIMPOBATH ONPEAECICHUSA:
MIEPIICHIUKYJIPHBIX IPSMBIX B
MPOCTPAHCTBE; ONPEACICHUE MPSIMOU,
MIEPIICHIUKYJISIPHON K TIJIOCKOCTH.
JIOKa3pIBaTh: JIEMMY O
IIEPIICHIUKYJIIPHOCTH IBYX
IapajuIeNIbHBIX MPSMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
[1apaJuIeJIbBHOCTBIO MPSAMBIX U UX
IIEPIIEHIUKYJIAPHOCTBIO K INIOCKOCTH.
JI0Ka3pIBaTh: TEOPEMY, BBIPAKAIOLILYIO
IIPU3HAK NEPIEHAUKYJIIIPHOCTH IPSIMOM U
IJIOCKOCTH; TEOPEMY O CYLIECTBOBAHUU U
€AMHCTBEHHOCTH INPSMOM, IIPOXOASIIEN
yepes JaHHYI0 TOUKY U
MEPIIEHAUKYIJISIPHON K TaHHOMU
IIJIOCKOCTH.

N3o06paxxaTth B3aMMHO
IIEPIICHIUKYJIAPHBIE MTPSMYIO
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Yron Mex1y CKpeluBaroIUMUCS
npsambiMi. [lonck nepneHInKyIspHbIX
MNPAMBIX C TOMOIIBIO
MEPIEHANKYIISIPHBIX MIOCKOCTEN
OpTOoroHajibHOE IPOEKTHPOBAHUE.
[Toctpoenue ceuenunii Kyda, MpU3MBI,
IIPaBUJILHOW MUPAMUJIBI C IIOMOIIBIO
OpTOrOHAIBHOU MpoeKunu. CUMMETpHs B
IIPOCTPAHCTBE OTHOCUTENIBHO INIOCKOCTH.
[linockocTu cuMMeTpun B
MHOrorpaHHukax. I[Ipusnax
MEPNEHIUKYIISIPHOCTH MPSIMOU 1
IJIOCKOCTH KakK CIJIEICTBUE CUMMETPHH.
[IpaBunbHBIE MHOTOIPAHHUKH Pacyér
PACCTOSTHUM OT TOYKH 110 TIJIOCKOCTH.
CnocoObl OMyCTUTh MEPIEHIUKYIISIPHI:
CUMMETpPHUS, CABUT TOYKH 11O
napauiesibHou npsamoit. CABUT IO
HenapauleIbHOM MPSAMOM, U3MEHEHUE
PACCTOSHUI

Y TIJIOCKOCTb.

@opMyIMpOBaTH CBOMCTBO
IIEPIIEHINKYJIAPA 110 OTHOLIEHUIO K
IIJIOCKOCTH.

[Tony4yats npencraBieHue 0 3HAYCHUH
NepHeHANKYJIIsApa I Jpyrux odnacrei
HaykH ((pu3mKa, S3HEpPreTuKa, Ja3epHble
TE€XHOJIOTHH), B PEAIBHOM KU3HU
(TexHHMKa, OKpY’Karolias 00CTaHOBKA).
JIoKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHBIE
C IIPOEKLMEN IPSAMOU Ha IIJIOCKOCTB,
HETEPIECHINKYISIPHYIO K 3TON MPSMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHNKYJIAPAX U TEOPEMY
00paTHYIO TEOpEME O TPEX
NEPIEHINKYIIAPAX.

[Tony4ars npeacraBiaeHue oo
OPTOrOHAJILHOM IIPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O IPOEKIIUU
TOYKH Ha NPSAMYIO.

Pemars crepeomeTpuueckue 3anauu,
CBSI3aHHBIE C NEPIICHANKYIISIPHOCTHIO
MPSIMOM U TIJIOCKOCTH.

Pemarts nmpukiiagHeie 3a1a4u,
CBSI3aHHBIE C HAXO0XKICHUEM
F€OMETPUYECKUX BEJIMYHH.
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Pewmats crepeomeTprueckue 3aaaum,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O
TPEX MEPNEHAUKYIISIPaX, HAX0XKICHUEM
PacCTOSIHUM, MOCTPOCHUEM MPOCKIIUH.
CpaBHUBATh U aHAJM3UPOBATH
YTBEPKACHUS C LEIIBIO BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccy X IeHui. AHAIIU3UPOBATh U
MOJIEJIUPOBATh HA SI3bIKE TEOMETPUHU
peaJIbHBIE CUTYALIUH, CBSI3aHHBIE C
MEPIEHAUKYIISIPHOCTHIO TIPSMOMN U
IJIOCKOCTH; HUCCIIEI0BATH IOCTPOCHHBIE
MO/IEJIA, B TOM YHUCJIE U C
MCIIOJIb30BAHUEM allfapaTa anreopbl

YTJbl U PaCCTOSAHUS

16

IToBTOpEHME: YrOoa MEX1y IIPSAMBIMU HA
IJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYrOJbHUKE, TEOPEMA
KOCUHYCOB.

[ToBTOpEHME: Yyroa MEXIY
CKPELIUBAOIINMUCS MPSIMBbIMU B
MPOCTpaHCTBE. [ eomeTpruuecKrue METOIbI
BBIYMCIICHUSA YTJIa MEXY NPSIMbIMU B
MHOT'OTPaHHUKAX.

AKTyanu3upoBath (aKkTbl 1 METO/IbI
[JIAHUMETPUHU, PEIICBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.

DopMyIUpOBaATH ONPEACICHUE
JIBYTPAHHOIO yTJIA.

JIloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYTPAHHOTIO yIJIa.
KnaccuduimpoBats 1ByrpaHHbIE YIIIbl B
3aBUCUMOCTH OT UX I'PaIyCHOU MEPBHI.
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JIByrpanHsiil yroa. CBONCTBO JIMHENHBIX
YTJIOB ABYIPAHHOTO yTJIA.
[TepneH UKy pHBIE TNTIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHANKYISIPHBIX
mrockocren. [Iprusnak
NEPIEHINKYJIIPHOCTH INIOCKOCTEN;
TE€O-peMa O MPSIMOM MEPECEUEHHUSI ABYX
IJIOCKOCTEM MEPIIEHAUKYIISIPHBIX
TPETHEH TIIOCKOCTH.

[IpsiMoyToJIbHBIN TTapaIIeIenHUNen; KyO;
U3MEPEHUS, CBOMCTBA NPSMOYTOJIBHOTO
napasienenunena. Teopema o
JIVaroHaIN NPsIMOYTOJIBHOTO
napajuielIeIMIeNa U CIEICTBUE U3 HEE.
CrepeoMeTpUUEeCKUE U TTPUKIIATHBIC
3a7]a4¥, CBSI3aHHBIC CO B3AaUMHBIM
PaCIIONIOKEHUEM MPSAMBIX U IIJIOCKOCTH.
IToBTOpEHHKE: CKpeuMBaroIecs
IIpsIMBIE, ITAPAJUIEbHBIE INIOCKOCTH B
CTaHJAPTHBIX MHOTOI'PAHHUKAX.

[Tapa napannenpHbIX IJIOCKOCTEN Ha
CKPELIMBAIOLINXCS MPSAMBIX, PACCTOSIHUE
MEXKY CKPEIIMBAIOIIMMHUCS MPSIMBIMU B
MPOCTHIX CUTyaLIHSIX.

Onyckanue neprneHauKyJsipoB,

@opMyIUpPOBATh ONPEAECICHUE B3aUMHO
NEPIECHINKYJIAPHBIX TIIOCKOCTEN.
Jloka3bIBaTh TEOpEMY O MPU3HAKE
NEPIEHINKYJIIPHOCTH IBYX
IIJIOCKOCTEN.

dopMynupoBaTh ClelCcTBHE (U3
pU3HaKa) O NePIEHANKYIISIPHOCTH
IIJIOCKOCTH, KOTOPas NEPIICHANKYJIApHA
IIPSIMOM, IO KOTOPOM IIEPECEKAKOTCS JBE
IIJIOCKOCTH, 3T IIJIOCKOCTSIM.
JloKa3pIBaTh yTBEPKIAECHUS O €ro
CBOWCTBAX; TEOPEMY U CIEIACTBHUE U3 HEE
0 IMArOHAISIX NPSAMOYTOJIBHOTO
napasuieJIeuneaa.

Pemats crepeomerpruueckue 3a1auu,
CBSI3aHHBIE C MEPIICHANKYISIPHOCTD
NPSAMBIX U TUIOCKOCTEM, UCITONB3YS
IUTAHUMETpUYECKUEe (PaKThl U METOBI.
IIpoBOAUTE TOTUYECKH KOPPEKTHBIE
JIOKa3aTEeIIbHbBIE PACCYKICHUS IIPU
pELIEHNH N'e€OMETPUYECKUX 3a7aY,
CBSI3aHHBIX C NEPIEHAUKYJIISIPHOCTHIO
IIJIOCKOCTEMN.

AHaJIM3UPOBATh U MOJEIUPOBATh HA
A3bIKE TEOMETPUU PEAIBHBIE CUTYALINH,
CBSI3aHHBIC
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BBIYKCIICHUE PACCTOSIHUM OT TOUYKH J10
TOYKH; IPSIMOM; TNIOCKOCTH.
Brruuciienue paccTositHu MEXIY
CKPEIIMBAIOIIMMHUCS IPSIMBIMH C
ITOMOUIBIO NEPIIEHANKYIISIPHON
IIJIOCKOCTH.

TpéxrpaHHbIi yroJl, HEPABEHCTBA JJIs
TPEXTPAaHHBIX YIJIOB.

Teopema ITudaropa, TeopemMbl KOCUHYCOB
Y CHHYCOB U1l TPEXTPAHHOIO YIJIA.
DJeMeHTbI CPepruyecKOil FEOMETPHH:
reoJIe3MYECKHUE JINHUN Ha 3eMIIe

C TIEPIICHIUKYIISIPHOCTHIO TIPSIMBIX U
TTOCKOCTEM.

HccnenoBaTh MOCTPOSHHBIC MOJICIH, B
TOM YHCJIE U C HCTIOIH30BAHUEM ariapaTa)
anreOphl.

Pemate npukiaaHbie 3a1a4u, CBsI3aHHBIC
C HAXOXJICHUEM T'€OMETPUUECKUX
BEJIMYUH

MHOrorpaHHUKH

CucremaTur3anus 3HaHUMN:
MHOrorpaHHyK U €ro 3JIEMEHTHI.
[Tupamuna. Bunsl nupamup. [paBuiibHast
MUPAMUIA.

ITpusma. [Ipsimas 1 HaKJIOHHASI TPU3MBI.
IIpaBunbHas npusma.

[Ipsamon napannenenunen,
MPSIMOYTOJIBHBIN TapaJIJIeNICTIUIIE T, KyO.
Brinykiibie MHOTOrpaHHUKH. Teopema
Oiinepa. [IpaBuibHbIE U
MOJYyIPaBUILHBIE MHOTOTPAaHHUKH

PaGoTath ¢ yueOHMKOM: 3a71aBaTh
BOIIPOCHI, J1€J1aTh 3aMEYaHusl,
KOMMEHTAapHHU.

AHanM3UpOBaTh PEIICHNE 3aJa4H.
PucoBaTp BBINTyKJIbIE MHOIOTPAHHUKH C
3aJaHHBIMHM CBOMCTBAMU;
BOCCTaHABIIMBATH OOILMIA BU]T BHIITYKJIOTO
MHOTOTPaHHMKA IO IBYM €TI0 TPOCKLIHSIM.
JI0Ka3pIBaTh CBOMCTBA BBIITYKJIOIO
MHOT'OTPaHHHKA.

PucoBaTh BBINTyKJIbIE MHOIOTPaHHHUKHU
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C Pa3HOU 3MJIEPOBOMN XaPAKTEPUCTUKOM;
HCCIIEI0BATh BO3MOKHOCTH MOJTYyUYECHUS
pe3yJibTaTa Mpyu BapbUPOBAHUH TAHHBIX.
Jloka3pIBaTh CBOMCTBA MTPABUIBHBIX
MHOTOrpaHHHUKOB. [ [naHnpoBaTh
MMOCTPOCHUE MPABUIBHBIX
MHOTOTPAaHHHUKOB Ha MTOBEPXHOCTAX
OPYTUX MPABUIBHBIX MHOTOTPAHHUKOB

BekTophl B IPOCTPAHCTBE

12

[ToHsiTHE BEeKTOpa HA IUIOCKOCTH U B
IIPOCTPAHCTBE.

CyMMa H pa3HOCTh BEKTOPOB, ITPaBUIIO
napajuiesIeuIeaa, YMHOKCHHE BEKTOpa
Ha YKCII0, Pa3JIOKCHUE BEKTOPA 110
0a3ucy TpEX BEKTOPOB, HE JICKAIUX B
OIHOU MJIOCKOCTH.

CkasipHOE TIPOU3BEJCHUE, BBIUNCICHUE

yIJla MEXK1y BEKTOpamMu B POCTPAHCTBE.

[Ipocreiimue 3axa4n ¢ BEKTOpaMu

AKTyanu3upoBaTh (aKThl 1 METOJIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.

OnepupoBaTh NOHATUSIMU: BEKTOP Ha
TJIOCKOCTH U B IPOCTPAHCTRE;
KOMIIJIaHapHbIE BEKTOPHI. [IpUBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIMYHH.

OcBauBath NpaBusa BbIIOJIHEHUS
NEUCTBUM CIIOKCHHUSA 1 BRIYUTAHUS
BEKTOPOB, YMHOXKEHHUS BEKTOPA HA YUCJIO.
Jloka3pIBaTh NMPU3HAK KOMIIJIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3bpIBaTh TEOPEMY O PA3JIOKEHUU
JT000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTaHAPHBIM BEKTOpaM
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[ToBTOpEHue, 00001IEHNE U
CHCTEMATU3AIMS 3HAHUHN

O06o0u1aromee NOBTOPEHUE NOHATHI U
METOH0B Kypca reomerpun 10 kiacca,
cucTeMaTtu3anusa 3Hanuil. ictopus
pPa3BUTHUA CTEPEOMETPUM KAK HAYKHU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Pemate crepeomerpruyueckue 3a1aun Ha
JI0Ka3aTeJIbCTBO MAaTEMATUIECKUX
OTHOIIICHUM, HAXO0XKJCHHUE
r€OMETPUYECKUX BEJIMUUH (JJIUH, YTJIOB,
IoIIaaek, 00bEMoR). Mcroas30BaTh npu
PELIEHUHN CTEPEOMETPUYECKUX 3a]1a4
IJIAHUMETPpUUECKHE (PAKThl U METO/IBI.
[IpoBOIUTE TOTUYECKH KOPPEKTHBIE
JI0KA3aTEeJIbHbIC PACCYXKICHUS IIPU
PEILICHUU CTEPEOMETPUUECKUX U
TTAHUMETPUYECKHX 3a]1a4.

CpaBHHMBATH U AaHAJIU3UPOBATH PEATIbHBIC
CUTYaIlMU Y BBISBIISITH BO3SMOKHOCTH €€
MO/JICJIMPOBAHUS Ha SI3bIKE T€OMETPUHU.
MoaenupoBaTh peaIbHYI0 CUTYAIUIO Ha
SI3bIKE€ TEOMETPHUU U UCCIIEI0BATh
MMOCTPOEHHBIE MOJICJIH, B TOM YHUCJIE U C
HCIIOJIb30BAaHMEM amrapara anreOpsl.
Hcnonb30BaTh KOMIIBIOTEPHBIC
MpOrpaMMBbl MPU PELICHUHN 3a/1a4.
ITomy4aTe npencTaBiieHUE O TEOMETPUH
KaK O pa3BUBAIOLIECHCS HAyKe,
HCCIIEAYIOLIEH OKPYKarOIIUNA MUD,
CBSI3aHHOM C peajibHbIMU O0BEKTaMHU,
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HOMOFaIOHICﬁ PCHINTL PCAJIBHBIC
JKU3HCHHBIC CUTYalluH O POJIH

CTEPEOMETPUU B PA3BUTHUN COBPEMEHHBIX

WHXEHEPHBIX U KOMIIBIOTEPHBIX
TexHoJioruii. CpaBHUBATh U
aHAJIU3UPOBATh YTBEPKACHUS C LIEJIbIO
BBISIBJICHUS JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
HccenenoBars NOCTPOCHHBIE MOJEIIN.
Hcnonp30BaTh HUPPOBBIE PECYPCHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KITACC

Ha3Banue KommaecTBo
OcHoBHOE coAcpKaHue OcCHOBHBIE BUJIBI ACATEIBHOCTH YYAITUXCS
pazzeina (TeMbl) Kypca yacoB
AHaJIUTHYECKasi TeOMETPHUS 15

IToBTOpEHHKE: KOOPANHATHI BEKTOPA Ha
IJIOCKOCTH U B IPOCTPAHCTBE,
CKAJISIPHOE NPOU3BEACHUE BEKTOPOB,
BBIYHMCJICHUE yTJIa MEK1y BEKTOpAMU B
IIPOCTPAHCTBE. Y PaBHEHUE IIPSMOW,
IIPOXOJALIEH Yepes3 ABE TOYKH.
YpaBHEHUE IIIOCKOCTH, HOPMAJIb,
YPAaBHEHHE TUIOCKOCTH B OTPE3Kax.
Bekropnoe npousseaenue. JInHeHHbIE
HEPABEHCTBA, TUHENHOE
MIPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI pacyéra yria
MEXKY NPSIMBIMU U TNIOCKOCTSIMU B
MHOTrorpasHukax. @opmyiia paccTosiHus
OT TOYKH JI0 INIOCKOCTH B KOOPJAUHATAX.
Haxoxnenue pacctostHuii OT TOYKH 10
IJIOCKOCTH B KyO€ U TTPaBUIIHLHOM
nupamMu/ie

AKTyanu3upoBaTh (DaKThl U METOBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

CBOIUTH AEUCTBUSA C BEKTOpPaMU K
AHAJIOTUYHBIM JICUCTBUSAM C UX
KOOpJIMHATaAMH.

BcnoMHUTE onpeneneHne CKaIspHOro
YMHOXEHUS U €ro CBOMCTBA. BhIUnUCIATH
C MOMOIIBIO CKAUISIPHOTO YMHOKEHHUS
JUTAHBI BEKTOPOB, YTJIbI MEXKIY HUMH,
YCTaHABJIMBATh NEPIECHIUKYIIPHOCTD
BEKTOPOB. BBIBOIMTE ypaBHEHHE
MJIOCKOCTU U (POPMYITy pacCTOSHUS OT
TOYKH 70 TIOCKOCTH.

Pemate 3amaun, couerass KOOpAUHATHBIN
Y BEKTOPHBIA MeToabl. [IpoBoauTh
JIOTUYECKU KOPPEKTHBIE I0KA3aTEIbHbIC
pacCyXaeHus Npyu peIIeHUN
F€OMETPUYECKUX 3a7a4 HA TPUMEHECHUE
BEKTOPHOKOOPAMHATHOI'O METO/1A.
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AHanu3upoBaTh U MOJIETUPOBATH HA
SI3BIKE TEOMETPHUU peabHbIe CUTYallUH,
CBSI3aHHBIE BEKTOPAaMU U KOOPAUHATAMH.
HccnenoBats NOCTPOEHHBIE MOJIEIIH, B
TOM YHCJIE U C UCIOJIb30BAHUEM
armapara ajareopsbl.

Hcnonb3oBaTh KOMIBIOTEPHBIC
IPOTrPaMMBI.

3HAKOMUTKCS C UCTOPUEH Pa3BUTHUS
MaTeMaTUKHU

[ToBTOpEHue, 006001IeHNE U
CHUCTEMATHU3AIMS 3HAHUHN

15

CeueHns MHOIOTPaHHUKOB:
CTaHJapTHBIC MHOTOIPAHHUKU, METO/]
CJIEJI0B, CTaHAAPTHBIE IIJIOCKOCTH,
NEPECEUYEHNUS MPSIMBIX U IITIOCKOCTEM.
[TapannensHble NPSIMBIE U TUIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOILIEHUH, YTJIbl MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU.
[IepnieHauKyIsApHBIE IPAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Maphl
NIEPIIEHAMKYJIIPHBIX TUIOCKOCTEN U
IIPSMBIX, CHAMMETPUU MHOTOIPaHHHUKOB,
TEOpeEMa O TPEX NEPIEHAUKYIAPAX,
BBIYUCIICHUS UIUH

CTpouTh ceueHus.

Pematek crepeomeTpruuecKkue 3aj1aun Ha
JI0KA3aTeILCTBO MaTeMaTHUECKUX
OTHOIIICHUM, HAXOXKICHUE
reOMETPUYECKUX BEJIMUMH (JIJIUH, YTJIOB,
moanaei, o0bEMoB). Mcronb3oBaTh
MIPU PEIICHUU CTEPEOMETPUIECKUX 3a7a4
MJIaHUMETpUUECKre (DAKThI U METOJIbI.
[IpoBOANTE TOTMYECKH KOPPEKTHHIC
JIOKa3aTEJIbHbBIE PACCYKICHUS TTPU
pellIeHUN CTEPEOMETPUUECKUX 3a71a4.
CpaBHUBATh M aHAJIM3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpEeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIJIS
TJIOIIAICH, COOOpaKEHUS TT0100HS.

[lmomaay Cce4YeHWuil MHOTOIPaHHUKOB:

MJIOIIAIM TTOBEPXHOCTEH, paspe3aHus Ha

JacTH, COOOpaKeHUsI O100us

peabHbIE CUTYalluH U BBISIBISATH
BO3MOKHOCTb €€ MOAEIIUPOBAaHUS HA
SI3BIKE TEOMETPHH.

MopnenupoBaTh peanbHyI0 CUTYaLAI0 Ha
SI3BIKE TEOMETPHUH U UCCIIEIOBATh
MMOCTPOEHHBIE MOJEIH, B TOM YHCJIE U C
UCII0JIb30BAaHUEM anmapara ajareOphl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IIPOTPaMMBI [IPU PELICHUU 3a1a4

O06bEM MHOTOTpaHHUKA

17

O0bEM Tena. O0bEM NPSIMOYTOIBLHOTO
napayenenunena. 3aaadn o0 yaBOCHUH
Ky0a, 0 KBajipaType Ky0a; 0 TPUCEKIINH
yria. CTepeoMeTpuyecKue 3a1auu,
CBSA3aHHBIE C 00BEMOM MPSMOYTOIBHOTO
napauienenunena. I lpukinagxeie
3a/1ayu, CBA3aHHbIE C BEIYMCICHUEM
00BbEMa MPSMOYTOJIBHOTO
napaienenunena. O6bEM npsimMoit
npu3Mbl. CTEpEOMETPUYECKHE 3a/1a4H,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMOB
npsAMou ipu3Mel. [IpuknagHeie 3agaum,
CBSI3aHHBIE C 00BEMOM MPSMOUN TTPU3MBI.

CB00OOIHO OMEpUPOBATH MOHITHUSIMHU:
00BbEM Tesa, 00bEM MPAMOYTOIBHOTO
napajuiesienuneaa.

DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOpEMy 00 00BEME
PSIMOYTOJILHOTO MapaJijieienuIesna,
CJIEJICTBUS U3 HEE.

Pa3zpesaTte MHOTOrpaHHUKH,
NePEKIIA/IbIBATh YACTH.

Pemiats ctepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BhEMA
NPSIMOYTOJILHOTO MapaJiieenuIienia,
MPU3MBI.

CpaBHUBATh M aHAJIM3UPOBATH
YTBEPKIECHUS C LIEJIbIO BBISABICHUS
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Brrancienre 005EMOB TEIT ¢ TIOMOIIBIO
onpenesn€éHHoro narerpaia. O0béM
HAKJIOHHOW MPU3MBI, TUPAMUJIBI.
dopmysna 00bEMa TUPaAMU/IBI.
OTtHomieHne 00HEMOB IMTUPAMHU/T C
OOIIUM YTJIOM.

CrepeoMeTpuueCcKHE 3a/1a4H,
CBsI3aHHBIC ¢ 00BEMaMK HAKJIOHHOM
MIPU3MBI, MTUPAMUJIBI.

[Tpuknaansie 3agaun mo Teme «OObEMBI
TEII», CBI3aHHBIC C 00BEMOM HAKIIOHHON
Npu3Mbl, mupamusl. [Ipumenenue
00bEMOB. BeruucieHnue paccTosiHUSI 10
TIJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHui. AHaIU3UpOBaTh U
MOJIEIUPOBATh HA SI3bIKE TEOMETPUUI
pealbHbIE CUTYallUH, CBSI3AHHBIC C
00BEMOM MIPSIMOYTOIBHOTO
napasuiesienuneaa, Ipu3Mbl, TUPaMU/IbI.
HccnenoBats NOCTPOEHHBIE MOJICIIH, B
TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmapara ajareopsbl.

BpIBOAUTE OCHOBHYIO HHTETPAIIbHYIO
dbopmyy /Uil BBIYKMCICHUS 00BEMOB TeE.
Jloka3eIBaTh TEOpEMY 00 00BEME
HAKJIOHHOUW MPU3MBbI HA TPUMEPE
TPEYTOJIBLHON MPU3MBI U JIJIs1
IIPOU3BOJIBHOM MPU3MBI. J[0Ka3bIBaTh
TeopeMy: 00 00BEME MUPaAMUIBI,
dbopMyIUpOBATH CJIEICTBUS U3 HEE:
00BbEM yCceu€HHOM nMupaMuibl. BIBOIUTH
dbopmyiy 1Sl BEIYUCIICHUS 00hEMOB
YCEUEHHON NTUPaAMUIBI

Tena BpameHus

24

[unuHIpudeckas MIOBEPXHOCTD,
oOpa3yroiye MUINHAPUIECKON
IIOBEPXHOCTH.

CB00OOHO OTIEpUPOBATH TOHITHUSIMHU:
IIWTHHIPAYECKAS TOBEPXHOCTb,
uHAp. M3ydaTth ciocoOb
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Humunaap. [Ipsamont KpyroBor LUIUHIP.
[1;momaib NOBEPXHOCTH LIUIUHIPA.
Konnueckas moBEpXHOCTb,
oOpa3yrome KOHHIeCKOn
noBepxHocTH. Konyc. CeueHne koHyca
IJIOCKOCTBIO, MAapaJuIeIbHOM IJIOCKOCTH
OCHOBaHMSI. Y CEUEHHBIA KOHYC.
N300paskeHre KOHYCOB U yCEUEHHBIX
KOHYCOB.

[1no1maas 60KOBOM MOBEPXHOCTH U
IIOJIHOM MOBEPXHOCTHU KOHYCA.
CrepeoMeTprUUECKHE 3a/1a41 Ha
JIOKQ3aTEeIbCTBO U BEIYUCIICHHUE,
MMOCTPOCHUEM CEUCHUN LIMJIMHAPA,
KOHYyca.

[IpuknaaHbie 3a1a41, CBI3aHHBIE C
HWIMHAPOM.

Cdepa u map.

[Tepeceuenne chepsl 1 mapa ¢
miockocThio. Kacanue mapa u cdepol
MJI0CKOCThIO. By u m300paxenue
miapa.

VYpapaenue cheprl. [Tnomans chepsr u
e€ Jacreu.

CummeTtpus cdepsl U mapa.

HOJTyYEHUS LIWINHIPUYECKOM
NOBEPXHOCTH, LIMJIMHPA.

N300paxaTh WWIMHIP U €r0 CEUYECHHUS
IJI0CKOCTBIO.

CB00OOIHO OnepUpOBaTh NOHATUSIMMU:
KOHUYECKasl IOBEPXHOCTb, KOHYC,
yceu€HHBbIN KoHyc. M3ydath criocoObl
HOJTy4YeHUs] KOHUYECKON TOBEPXHOCTH,
KOHyca.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IJIOCKOCTBIO, MPOXOALIEN Yepe3 0Chb, U
IJIOCKOCTBIO, EPIEHAUKYISIPHON K OCH.
BreiBomuth (GopMyInbl ISl BBIYHCICHUS
OOKOBOW M TIOJHOM IMOBEPXHOCTEH Teu
BpaieHud. Pemars
CTEPEOMETPUYECKHUE 3a/1a4H, CBA3aHHbIC
C TeJIaMH BPAILEHUsI, HAXOXKICHUEM
oA OOKOBOM U MOJTHOM
IIOBEPXHOCTH, [IOCTPOCHUEM CEUEHUI.
Hcnonb30BaTh npu pelieHnu 3aiad
IUTAaHUMETpUUECKUEe (HaKThl 1 METOBI.
CpaBHUBATh U aHAJTIM3UPOBATH
YTBEPKACHUS C LEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUI.
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CrepeomeTprueckue 3a1a4y Ha
JIOKa3aTEJIbCTBO U BBIYNCIICHHUE,
CBSI3aHHBIE CO CEpoit U Mapom,
IIOCTPOEHUEM UX CEYEHUH INIOCKOCTBIO.
[Ipuknannble 3a1a4M, CBA3aHHBIE CO
chepoii 1 mapom.

IToBTOpEHHKE: OKPYKHOCTH HA

IIJIOCKOCTH, BBIYHUCIICHUA B OKPYKHOCTH,

CTaHJapTHBIC TI0I00MSI.

Paznuynbie KOMOMHALIMK TEJT BPAIICHHS
Y1 MHOTOIPaHHUKOB.

3agaun no Teme «Tena v MOBEpXHOCTU
BpaICHUS»

AHanu3upoBaTh U MOJIEIMPOBAThH Ha
A3BIKE TEOMETPUU PEATIbHBIE CUTYallUH,
CBSA3aHHBIE C KOHYCOM M LIJIMHJIPOM.
HccnenoBath NOCTPOEHHBIE MOJIEIIH, B
TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara anreopbl AKTyallu3upOBaTh
(baKTbl 1 METO/IbI TUTAHUMETPUH,
pENeBaHTHBIE TEME, IIPOBOIUTH
aHaJIOTHH.

CB00OOHO ONEPUPOBATH MOHITUSIMHU:
cdepa u map, LEHTp, paanyc, TuaMeTp
cdepsl u mapa.

HccnenoBath B3aMMHOE PACIIONIOKEHHE
chepbl U TIIIOCKOCTH.

@opMyIIMpOBATH ONPEAETIEHUE
KacaTeJIbHOM MJIOCKOCTHU K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
IIPU3HAKE KACaTEIbHOM INIOCKOCTH.
BoiBouTh (hopMyTy JJ1s1 BEIYUCIICHUS
wioniaau cepsl uepes3 paauyc chepsl.
PemaTte cTepeoMeTpuyecKre 3a1auu,
CBSI3aHHBIE CO CEepoi U mapoM,
HaXO0XKJICHUEM IIIOIIAaH Chephl U €
qacTeil, MOCTPOCHUEM ceueHui chepsl
U 1miapa.
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AHamM3upOBaTh U MOJICITUPOBAThH HA
SI3BIKE TEOMETPHUH PEaTTbHBIC CUTYaIIUH,
CBSI3aHHBIC C MApoOM U cepoii.
Pemate mpocThie 3a1a4m, B KOTOPBIX
GbUrypupyroT KOMOMHAIIMH TEI
BpaIlleH!s] 1 MHOTOTPaHHUKOB.
Hcnonw30Bath Mpu pellieHrH 3a1ad,
CBSI3aHHBIX CO chepoi U Mapom,
TUTAHUMETpUYECKHEe (DaKThl M1 METO/IBI.
Pemate crepeomerpuyeckue 3aaau,
CBSI3aHHBIC C TEJIAMU BpAIICHHSI,
MIOCTPOCHUEM CEUCHHI TEJl BpaIeHUs, C
KOMOHWHAITUSIMH TEJT BPAIICHHS |
MHOTOTPaHHHUKOB.

[TpoBOIUTE JTOTUYECKN KOPPEKTHBIC
JTOKa3aTeNIbHbBIE PACCYKICHUS TIPU
pelIeHuN TeOMETPUIECKUX 3a1a4,
CBSI3aHHBIX C MIEPIEHAUKYISIPHOCTHIO
IJIOCKOCTEMN.

AHanu3upoBaTh U MOJCIIMPOBATH HA
SI3BIKE TEOMETPHUH PEATbHBIC CHUTYAIlUH,
CBSI3aHHBIC C MHOTOTPAHHUKAMH.
HccnenoBaTh MOCTPOCHHBIE MOJEIH, B
TOM YHCJIC ¥ C UCTIOJb30BAHHEM
arrapara ajareopbl
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[1momaam moBEpXHOCTH
U 00BEMBI KPYTJIBIX Tell

O6BéM mmmHapa. Teopema
00 00BEME MPSAMOTOo HMUIUHAPA.

[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LIUJIUHJIPA.
Brrunciienne 00bEMOB Te

C TIOMOIIIBIO OIPEICIEHHOTO

uHrerpaita. O6bpEM KoHyca.
[Imomaan OOKOBOM U ITOJTHOM

MIOBEPXHOCTHU KOHYCA.
CrepeoMeTrpruueckue 3a1auu,
CBSI3aHHBIC C BBIUMCICHUEM O0BEMOB
UUJIMHpa, KOHYCa.

[Tpuknannsie 3agaun mo Teme «OObEMBI
Y TTOIAM IOBEPXHOCTEN TEIL.

O0BEM 11apa U MApOBOTO CEKTOPA.
Teopema 00 00BEMe mapa. [1nomans
cdepsl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIIEHUEM O0BEMOB

mrapa, mapoBOTro CErMEeHTa, MapOBOTO
CeKTopa.

[IpukagHbie 3a1a4d 110 TEME
«OOBEMBI TEN», CBA3AHHBIC

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.

CooTHONIIEHUST MEXKTY TUIOIIAISIMU
MOBEPXHOCTEN U 00bEMaMU MOAOOHBIX

CB000/IHO ONIEPUPOBATH TOHATUSIMU:
00BEM Tena, MIoMaab MOBEPXHOCTH.

dopMyIMpoOBaTH OCHOBHBIC CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BEME
UIKMHIpa; 00 00BEME KOHYCA.

BoiBoauTh hopMyIibl A1l BBIYACICHUS
00bEMa yCEUEHHOTO KOHYCA.

HccenenoBats NOCTPOCHHBIE MOJIENIH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a1a4
Ha [TIOCTPOCHUE UUPKYJIEM U JTUHEUKOM,

0 KJIACCUYECKUX HEPA3pPEUIUMBbIX

3a/1avax.
CB00OOAHO ONEpUPOBATH NOHATUSIMMU:

1apOBOM CETMEHT, IIAPOBOU CIIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CEerMeHTa, OCHOBAaHUE U BHICOTA
IAPOBOT'O CJIOA.

BriBoguTh (hOpMyIIbl 17151 HAXOXKACHUS
00BEMOB 11aPOBOTO CETMEHTA,
IAPOBOT'0 CEKTOPA, IIOIIAAU C(epsl.
JlokaspIBaTh TEOpeMy 00 00bEME MmIapa.

Pemate crepeomerpuyeckue 3amau,
CBsI3aHHBIE ¢ 00BEMOM I11apa, IIapOBOTO
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TEJL.

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenune o0bEMa npu moj00uu.
CrepeoMeTpuuecKkue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB
TEJ U TUIONIA/IeH TTOBEPXHOCTEM

CETMEHTA, IapOBOT0 CEKTOPa,
TIOMAABIO CHEpHI.

CpaBHUBATH U AaHATM3UPOBATH
YTBEPKACHUS C LEJIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUH.
AHanu3upoBaTh U MOJAEINPOBATH

Ha SI3bIKE T€OMETPUU pealbHbIC
CUTYyalluH, CBsI3aHHbIE ¢ 00BEMOM
11apa, apoBOr0 CETMEHTA, IapOBOTO
CErMEHTA, IJIOIAJbI0 ChEPBHI.
CB00OOIHO OnepUpOBaTh MOHITHEM:
0/I00HBIE T€Ja B IPOCTPAHCTBE.
Bbraucnsate 006EMBI TEI C TOMOIIBIO
OIPEIEIEHHOTO UHTETPAJIA.

Pemmath crepeoMeTpuyeckue 3aaau,
CBSI3aHHBIE C COOTHOIIICHUSMHU MEXKITY
IUIOIA/IIMU TOBEPXHOCTEHN U
00bEéMaMu MOJJOOHBIX TETI.

[IpoBOAUTH TOTUYECKH KOPPEKTHBIE
JI0Ka3aTeNbHbBIE PACCYKIACHUS MPU
pEIICHUN TeOMETPUYECKUX 3a/1ay,
CBSI3aHHBIX C BBIUMCICHHEM O00BEMOB TeEN
C TIOMOIIIBIO ONPEICIEHHOTO UHTETpaa,
HAXO0XKJIEHUEM COOTHOIICHHS MEXKIY
TUTOIIAISIMU
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MOBEPXHOCTEN U 00bEMaMU MTOJO0OHBIX
TEI.

AHaJIM3UPOBATh U MOJICTUPOBAThH Ha
SI3bIKE T€OMETPUHU PEATbHBIE CUTYAIUH,
CBSI3aHHBIE C 00BEMaMU U
MOBEPXHOCTSIMU T€JI, HA JOKA3aTEIbCTBO
U Ha HaXO0XJICHUE T€OMETPUUECKUX
BEJIMYNH

J[BU>KEeHUS

JIBM>KEHUS ITPOCTPAHCTBA.
OtobpaxxkeHusi. JIBU>KeHHS U paBEHCTBO
¢uryp. O01ue cBOMCTBA JBUKEHUN.
Bunbl 1BMKEHUN: TTapajieIbHbIN
IIEPEHOC, LICHTPaJIbHAasl CHMMETpPHUS,
3epKaJIbHAsE CAMMETPHUSL, [IOBOPOT
BOKpYT npsiMoii. [TpeobpazoBanus
nono6wus. [psimast u chepa Ditnepa.

I eomerpuueckue 3a1aun Ha
MIPUMEHEHUE ABUKCHUS

[IprMeHsTh paBuia BHINOJIHEHUSA
JICUCTBUM CII0KCHHUSA U BBIYNTAHUSI
BEKTOPOB, YMHOKECHHUS BEKTOPA HA YUCIIO
Mpu pelreHnu 3aaad. Haxoaursb
KOOPAWHATHI BEKTOpa B JAHHOM Oa3uce u
CTPOUTH BEKTOP IO €r0 KOOPAUHATAM.
BcnoMHUTE onpesiesieHue CKaIsipHOTO
YMHOXEHUS U €ro CBOMCTBA. BhIUnUCIATH
C MOMOIIBIO CKAISIPHOTO YMHOXKEHHUS
JUTMHBI BEKTOPOB, YTJIbI MEKIY HUMH,
YCTaHaBJIMBATh NEPIEHIUKYISIPHOCTD
BEKTOPOB. AHAIU3UPOBATH U
MO/JICITUPOBATh Ha SI3bIKE TEOMETPUHU
peaIbHBIE CUTYaIINU, CBSI3AHHBIE C
(bU3UYECKUMU BEKTOPHBIMU
BEJIMYMHAMM.
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Hcnonp30BaTh mpH pelieHny 3aaad,
CBSI3aHHBIX C BEKTOPaMH B IIPOCTPAHCTBE,
TUTAHUMETpHUUECKUEe (DaKThl U1 METO/BI.
CB00OOAHO ONEpUPOBATH NOHATHSAMMU:
oToOpaskeHHe MPOCTPaHCTBA Ha ceOs,
IBI)KEHUE MPOCTPAHCTBA; LIEHTpaJIbHAa,
oceBasl U 3epKajibHasi CUMMETPUH,
napaJuleJIbHbIA IEPEHOC; PABEHCTBO U
nono6ue ¢uryp. JlokassiBaTh
YTBEPKACHUSI O TOM, UTO LIEHTpaJIbHAas,
oceBasl U 3epKajibHasi CAHMMETPHH,
napauIeTbHBIA IEPEHOC SIBISIFOTCS
JIBUKCHUSIMH. BBITIOTHATH
npeoOpazoBanus nogoous. OnepupoBarhb
NOHATUSIMU: TIpsiMasi U cepa Ditnepa.
Pemats reomeTprueckue 3anaum C
UCIIOJIb30BaHUEM JIBUKEHUH.
Hcnonb30BaTh npu pelieHny 3aga4
JIBUKEHUSI IPOCTPAHCTBA U UX CBOMCTBA

[ToBTOpEeHue, 0000IIEHNE U
CUCTEMATHU3aIUS 3HAHUU

17

O6o0maroiee MOBTOPEHUE TTOHSATUN U
MEeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTU3AIIHS

Pemrats crepeoMeTpruueckue 3ajaun Ha
JI0Ka3aTeJIbCTBO MaTEMAaTHYECKUX
OTHOIIICHHUH, HaX0KICHHUE
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3HaHUM.

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

reOMETPUYECKUX BEJIMYMH (IJIUH,
YTJIOB, ILJIOIIA/ieH, 00BEMOB).
Hcnonp30Bath npu permieHnn
CTEPEOMETPUYECKHUX 3aa
IUTAaHUMETpHUUECKHE (HaKThI

U METOBI.

[IpoBOAUTH TOTHYECKH KOPPEKTHBIE
JI0Ka3aTeNbHbIE PACCYKICHUS

IIPU PEILICHUU CTEPEOMETPUUECKUX
U TUJIAaHUMETPUYECKUX 3a/1a4.
CpaBHUBATh U AaHAJTIM3UPOBATH
peasbHbIE CUTYAIlH U BBISBIISTH
BO3MOXKHOCTB €€ MOJIECIINPOBAHUSA
Ha SI3bIKE TEOMETPHH.
MonenupoBath peagbHyI0 CUTYalHIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
MIOCTPOCHHBIE MOJIETH, B TOM YHCJIE
U C UCIIOJIb30BAHUEM ammapara
anreOphl.

Hcnonb30BaTh KOMIBIOTEPHbBIE
IPOrpaMMBbI NIPU PELICHUH 3a/1a4.

[Tomy4aTp npencTaBiIeHUE O TEOMETPUA

KAaK O pa3BHUBAIOILIEHCS HAyKe,
VICCIIEYIOIEN OKPYIKAIOLIUN MUD,
CBS3aHHOM C peajbHbIMU 00BEKTAMU,
IIOMOTAIOIIEH PELIUTD PEaIbHbIE
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YKU3HECHHBIE CUTYAIIUU O POJIH
CTEPEOMETPUU B PA3BUTHUH COBPEMEHHBIX
VH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBILEE KOJIMYECTBO

102
YACOB I10 I[TPOI'PAMME 0
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OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA»

HOACHUTEJBHASA 3AIIMCKA

VYueOHblii kKypc «BepoATHOCTh W CTAaTHCTHKA» YIIIyOJEHHOTO YpPOBHS SIBISIETCS
MIPOJIOJKEHUEM M Pa3BUTUEM OJHOMMEHHOIO YYEOHOro Kypca yIriIyOJIEHHOIO YPOBHS Ha
ypOBHE cpenHero oOmiero oOpa3oBaHusA. YUeOHBIM Kypc mpeaHa3HayeH IS
(dbopmupoBaHUs Y 00yHarOIIUXCS CTATUCTUYECKON KYJIbTYpbl U TOHUMAaHUS POJIU TEOPUU
BEPOATHOCTEM KaK MaTeMaTHUYECKOI0 HHCTPYMEHTA JIJIsl U3YUEHHUS CIy4YailHbIX COOBITUH,
BEIMUYMH U 1mpoueccoB. [lpm wu3yueHuum Kypca o0oOramarTcs MpeacTaBICHUs
oOyJaroluxcsi 0 METoAax MCCIIEJOBaHUS U3MEHUYMBOTO MHpPA, pa3BUBACTCS TOHUMaHUE
3HaYUMOCTHU U OOIIHOCTH MaTEMaTUYECKUX METO/I0B IT03HAHUS KaK HEOThEMJIEMOM 4acTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanrue ydeOHOTO Kypca HalpaBlIEHO Ha 3aKpEIJICHUE 3HAHUW, MOJIYyYEHHBIX
Py U3YYEHUM Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, U HA Pa3BUTHE
MPEACTABICHUM O CIIy4ailHBIX BEIMYMHAX M B3aHMMOCBS3SIX MEXKJY HUMU HAa Ba)KHBIX
IIPUMEPAX, CIOKETBI KOTOPBIX MOYEPIHYTHI U3 OKPYXKAKOIIETO MUpa. B pesynbrare y
oOy4Jaronuxcst J0JKHO ¢(popMUPOBATHCS MPEACTABICHUE O HanboJIee yHOTPEOUTENbHBIX
U Oo0mMX  MareMaTH4YeCKMX  MOJENSX,  HCIOJb3YyeMbIX  JJIi  OINHUCAHUS
aHTPOMOMETPUUECKUX U IeMOTrpaduuecKiX BETUUYHH, TOTPEIIHOCTEN B pa3IU4HbIe poja
U3MEPEHUSIX, JUIMTEIbHOCTH  O€30TKa3HOM  paboThl TEXHUYECKHX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SBJICHUN U MPOIIECCOB B OOIIECTBE. YUEOHBIN KYPC SBISICTCS
0a3oif AN OCBOGHHMS BEPOSATHOCTHO-CTATUCTUYECKHUX METOJIOB, HEOOXOIUMBIX
CHELUAINCTaM HE TOJBKO WHXKEHEPHBIX CIELUAIbHOCTEHW, HO TAaKKE COLMUAIBHBIX U
MICUXOJIOTUYECKHUX, TOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKM B 3HAUMTEIILHON
Mepe MCIOJB3YIOT annapar aHaiau3a OoJbIIUX NaHHbIX. L{eHTpanbHyl0 YyacTh yueOHOro
Kypca 3aHUMaeT OOCYXXJCHHE 3aKOHa OOJIbIIMX YuceNl - (PyHIaMEHTAJIHHOTO 3aKOHa
MPUPOIbI, UMEIOIIIETO MaTEMaTHUECKYIO (hOpMaIU3AIHIO.

B cooTBeTcTBMM € YyKa3aHHBIMH UEISIMH B CTPYKType Y4yeOHOro Kypca
«BepodaTHOCTh M CTAaTUCTHMKA» HAa YIUIYOJIEHHOM YPOBHE BBIICJIEHBI OCHOBHBIE
coaepkarenbHble JUHUM: «CiaydaiiHble cOOBITUS M BeposATHOCTH» U «CiydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHUCEI.

[ToMUMO OCHOBHBIX JIMHUM B Y4EOHBIN KypC BKJIFOUECHBI DJIEMEHTHI Teopun rpadoB u
TEOPUU MHOXKECTB, HEOOXOIMMBbIE JIsi MOJHOLEHHOIO OCBOEHHUS MaTepuaia JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMAaTUYECKUX YUYEOHBIX KYypPCOB.

Copepxanne nuHuu «Ciay4ailHble COOBITHS U BEPOSITHOCTHY CITY>KUT OCHOBOM IS
(dbopMHUpOBaHUS MPEICTABICHUN O PACTPENCICHUN BEPOSITHOCTEH MEXKIY 3HAUCHUSIMU
CIy4YalHBIX BEJIMYMH. BaXHyro 4YacTb B 3TOM COAEPKATEIbHOW JIMHUM 3aHUMAET
U3Y4YEHUE TE€OMETPUYECKOr0 M OMHOMHUAIBLHOTO paclpe/eleHui M 3HAaKOMCTBO C HUX
HEIPEPBIBHBIMU aHAJIOTaMU - IOKa3aTeJIbHBIM U HOPMaJIbHBIM Pacipe1eICHUSMU.
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Tembl, CBsI3aHHBIE C  HEMNPEPHIBHBIMU  CIy4allHBIMM  BEJIMYMHAMU U
pacrpesieieHusIMU, aKIIEHTUPYIOT BHUMaHHE OOydYaroluXcsl Ha OMHCAHUU M U3YyUYEHUU
CIIy4aliHBIX SIBICHUI C TOMOIIBIO HEMPEPHIBHBIX (YHKIMI. OCHOBHOE BHHUMAaHUE
yIeJsieTCsl MOKa3aTeIbHOMY U HOPMAJIBHOMY PacTpeeICHUsIM.

B yuebGHOM Kypce mpenycMaTpuBaeTcsi O3HAKOMUTEIbHOE M3YYCHHE CBA3H MEXKIY
CIIy4aliHBIMH BEJIMYMHAMH M OIKCAaHUE 3TOM CBS3M C MOMOLIBI0 Kod(uimeHTa
KOPPEJISILIMK U €70 BHIOOPOYHOTO aHajora. DTH 3JIEMEHTHI COJIEp:KaHus Pa3BUBAIOT TEMY
«/InarpamMmbl pacceMBaHus», U3yUYCHHYIO Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, U
BO MHOT'OM OIHMPAIOTCS Ha CBEACHUS U3 KYPCOB aJIreOpbl U T€OMETPHH.

Emeé oaun snemMeHT coaep:kaHMsl, KOTOPBIM MpeiuiaraeTcs Ha O3HAKOMUTEIBHOM
YPOBHE - MOCJIEOBATEIBHOCTh CIyYalHBIX HE3aBHUCHUMBIX COOBITHM, HACTYIMAOLIUX B
eIUHUIy BpeMeHU. O3HaKOMJIEHHE C paclpeieIEHUEM BEPOSTHOCTEN KOINYECTBA TAKUX
COOBITUI HOCUT pa3BUBAIOIIMKA XapakTep M ABISAETCA AaKTyaJdbHBIM JJs OyIyIIHX
aOUTYpUEHTOB, TOCTYMAIOIUX HAa y4eOHBIE CIELUUATbHOCTH, CBSI3aHHBIE C
OOIIIECTBEHHBIMU HAYKaMHM, TICUXOJIOTHEH U YIIPaBICHHUEM.

Ha uzydenue ydyeOHOro kKypca «BeposSTHOCTh M CTaTUCTHKa» Ha YIJIyOJIEHHOM
ypoBHe oTtBoauTCs 68 wacoB: B 10 kmacce - 34 gaca (1 gac B Henemo), B 11 kimacce - 34
yaca (1 gac B Hezento).

COAEPKAHUE OBYUEHMUSA

10 KITIACC

I'pad, cBs3ublil rpad, mytu B rpade: nukibl U nend. CTeneHb (BaJeHTHOCTD)
BepmuHbL. [ padbr Ha miockocTu. JlepeBbs.

CrayyailHble SKCIIEpUMEHTHI (OMBITHI) U CIydyallHble COOBITHS. JIEMEHTapHbIC
coObITHsl  (MCXOJbI). BeposTHOCTH cliydaliHOrO coOBbITHS. BIM30CTh YacToThl U
BEPOATHOCTH COObITHI. CilydaliHble ONBITHI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu HajJ COOBITHUSIMU: TIepeceueHue, OOBbEIWHEHUE, MPOTUBOIOJIOXKHbBIC
coObITus. Jlnarpammel Diinepa. @opMyiia CloKEHHs] BEPOATHOCTEH.

VYciloBHass BEpPOSATHOCTb. YMHOXKEHUE BEpOATHOCTEN. JlepeBo ciy4allHOro
skcriepuMenTa. Dopmyna mnosHOM BeposTHOocTH. Popmyna baiieca. HeszaBucumbie
COOBITHSL.

buHapHbIl cioydaliHbI ONBIT (MCIBITAHWE), ycnex W Heyaada. HesaBucumbie
ucneiTanus. Ceprsi HE3aBUCUMBIX MCHBITAHMM 10 nepBoro ycrexa. IlepectaHoBkH U
¢dakropuan. Yucno coueranuil. Tpeyronpuuk [lackans. ®opmyna 6uaoma Herotona.

Cepust He3aBUCUMBIX ucHblTaHuM bepHymin. ChyuyaiiHblid BBIOOpP M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuqaiinas BennuuHa. Pacnpenenenue BepostHocTell. [{uarpamMmma pacnpeneneHusl.
Onepauuu Haj Clly4allHbIMM Belu4uHamu. buHapHas ciydaiiHas BenuduHa. IIpumepsl
pacnpenesneHuii, B TOM YHUCIIe T€OMETPUUYECKOE U OMHOMHUAIIBHOE.
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11 KIIACC

CoBMmecTHOE pacnipeieieHUE ABYX Clly4allHbIX Belnn4nH. HezaBucrumblie cirydaiiHbie
BEJINYHHBI.

MareMaTtnyeckoe OXUAAHWE CIy4alHON BenuuuHbl (pactpeneneHus). [Ipumepsr
MPUMEHEHUsI MATEeMAaTHYECKOro OKMIAHUs (CTpaxoBaHuUe, jJoTepes). MaremaTuieckoe
OXKHJlaHWe OWHApPHOW CIydYalHOW BEIWYMHBIL. MaTeMaTH4YeCKOe OXUIAHUE CYyMMBI
CIIy4ailHbIX BEJIMYMH. MaTeMaTH4ecKoe 0>KHIaHHE Fr€OMETPUUECKOr0 1 OMHOMHAIBHOTO
pacnpeaeneHum.

Jlucnepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4YalHOUN BEJIMYUHBI (paclpeeieHusl).
Hucnepcust OMHApHOW  CIIy4allHOW  BEJMYMHBL. MaTeMaThyeckoe  OXHUIaHHe
IIPOU3BEACHUSA U IUCIEPCUSA CYMMbI HE3aBUCUMBIX CIIyYaWHBIX BEJIMYMH. /lucniepcus u
CTaHJIapTHOE OTKJIOHEHHE OMHOMHAJIBHOIO pacnpezaeneHus. Jucnepcus u ctaHIiapTHOE
OTKJIOHEHUE F€OMETPUYECKOIO PaCIIPEIEICHUS.

HepaBenctBo YeOwniméBa. Teopema YeOwnméBa. Teopema bepnymnu. 3akoH
OonpIMX yucen. BeIOOpOoUHbI METON UcCien0BaHUi. BhIOOpOUHbIE XapaKTEPUCTUKH.
OueHnBaHKe BEPOSTHOCTH COOBITHA MO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTermmx
TUITOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBable  cnydaiiHple  BenuuuHbl. [Ipumepsl. @DyHKIMS  IUIOTHOCTH
BEPOSITHOCTU pacupeeseHusl. PaBHOMEpHOE pacnpeneeHne U €ro CBOMCTBA. 3ajayuw,
MIPUBOJIALLINE K IIOKA3aTEIIbBHOMY PaCIpeAeNeHuI0. 3a1auu, IPUBOAAIINE K HOPMAJIIBHOMY
pactpeneneHuo. OyHKIU IUIOTHOCTA BEPOATHOCTH IOKA3aTEIBHOTO PaCIpeieiieHus,
(GyHKIUS JIOTHOCTU BEPOSITHOCTU HOPMAJIbHOTO pactipeaeneHus. OyHKINS INIOTHOCTH U
CBOMCTBA HOPMAJIBHOI'O PACTIIPEIEIICHMUS.

[TocnenoBarenbHOCTh OIMHOYHBIX HE3aBUCUMBIX COOBITUH. 3a7aun, IPUBOISIINE K
pacnpenenenuro Ilyaccona.

KoBapuanus aByx cinydaiiHbiX BenuduH. Koad@uUIMEHT TUHEWHON KOPPEISIIHH.
CoBMecTHbIE HAOMIOJEHUS ABYX BEIMYMUH. BBIOOPOUHBIN KOA3(DPUIMEHT KOPPENALMH.
Paznmuune Mexay JMHENHON CBSA3BIO UM NPUYMHHO-CIICIACTBEHHON CBsA3blO. JIMHelHas
perpeccusi, METOJ, HAMMEHBIINX KBAIPATOB.

HPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiacca oOyyaromuiicss HayquTCs:

CBOOOJTHO OTEPUPOBATh MOHATUSIMU: Tpad, MIOCKui rpad, CBI3HBIN Tpad, MyTh B
rpade, 1emnb, UK, JEPEBO, CTENEHb BEPIINHBI, JEPEBO CIYyUYaHOTO IKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CIYyYaHHBIN AKCIIEPUMEHT (OIBIT), CITydaiiHOE
COOBITHE, DJIEMEHTApHOE CIydailHOe COOBITHE (JIIEMEHTAPHBIM HCXOJ) CIy4aiHOTO
OMbBITA, HAXOAUTh BEPOSITHOCTA COOBITUH B ONBITAX C PABHOBO3MOXXHBIMU
AJIEeMEHTapHBIMU COOBITUSIMU;

HaXOJuTh U (OPMYJIHPOBATH COOBITHUS: TE€pecedyeHue, OOBbEAMHEHHE HTaHHBIX
cOOBITHH, COOBITHE, TPOTUBOIIOIOKHOE TaHHOMY, UCTIOJIb30BaTh JUArpaMMbl Diliepa,
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KOOPJIMHATHYIO TPSAMYIO JJIS pEUICHUsl 3ajlay, MOJb30BaThCsl (HOPMYIOM CIOKEHHUS
BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIy4YailHbIX COOBITHI;

ONEPUPOBATH IOHATHUAMU: YCIIOBHAS BEPOATHOCTb, YMHOKEHHE BEPOATHOCTEM,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIYyYaWHOTO SKCIEPUMEHTAa, HAXOAUTb BEPOSITHOCTH
COOBITUI C MOMOIIBIO MPaBUJIa YMHOXEHHS, IEpeBa CIy4ailHOrO OIbITa, UCIOJIb30BATh
dbopMyIy TOJIHOIN BepoATHOCTH, Gopmyny baiieca mpu pemieHun 3amad, OMpPEENiTh
HE3aBHCUMOCTH COOBITHI 1O (hOpMyJie U M0 OPTaHU3AINH CITYyYailHOTO SKCIIEPHUMEHTA;

NPUMEHSTh U3yYEHHbIE KOMOMHATOPHBIE (POPMYJIbI JI TIEPEUUCIICHUS FJIEMEHTOB
MHO>KECTB, AJIEMEHTapHBIX COOBITUN CIy4alHOTO OIbITA, PEIICHHS 3a/ad M0 TEOPHUH
BEPOSITHOCTEN;

CBOOOJIHO ONEpUpPOBATh MOHATUAMM: OWHAPHBIN CIIy4alHbI ONBIT (MCHBITAaHUE),
yCleXx U HeyJada, HE3aBUCUMBbIE UCIIBITaHUs, CEPUsI UCIIBITAHWI, HAXOIUTh BEPOSATHOCTH
COOBITUI: B CEpUU MUCIBITAHUN 10 NEPBOTO yclexa, B cepuu ucnblTaHuil bepHymiu, B
OMbITE, CBA3aHHOM CO CIIy4allHbIM BHIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUIMMU: Cy4JalHasl BEJIMYMHA, PaCIIpEACICHUE
BEPOSATHOCTEHW, JuarpaMma paclpejeseHus, OuHapHas clydailHas BeJIMYMHA,
reoOMeTpUYeCcKoe, ONHOMHUAJILHOE pacipeiesieHuE.

K xoniry 11 kiaacca oOyyaromuiicss HAy9uTCs:

OTIEPUPOBATH MOHATUAMU: COBMECTHOE PACHPEICIICHHE ABYX CIYyYalHbIX BEJIMYHH,
HCIIOJB30BaTh TAOJMIy COBMECTHOI'O PACHPEACNICHHUS JBYX CIIy4alHBIX BEJIUYWH JJIS
BBIJICJICHUSI  PACIpPEICIICHUSI KAXJOW BEJIMYUHBI, ONPEACICHUS HE3aBUCUMOCTH
CIIyYallHBIX BEJINYHH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MaTEMATUUYECKOTO OXUJAHUS CIydaiHOU
BEJIMUUHBI (pacrpeiesieHnsi), TPUMEHITh CBOMCTBA MAaTEMAaTHYECKOTO OXHIAAHUS MpPU
pelieHud  3a7ad, BBIUKCIATH MaTEMaTUYECKOE OXWJaHWE€ OWHOMUAIBHOTO W
F€OMETPUYECKOTO PACIIPEICIICHUM;

CBOOOJTHO OIEpPUPOBATh TOHATHUSMU: JTUCIEPCHS, CTaHAAPTHOE OTKJIOHCHUE
CIIy4allHOM BEJWYMHBI, IPHUMEHITh CBOMCTBA JUCHEPCUU CIIYYaWHOM BEJIUYUHBI
(pacopenenieHusi) MpU PEIICHUU 3a7a4, BBIUHUCISATH JUCIEPCHI0 M CTaHAAPTHOE
OTKJIOHCHHUE TEOMETPUUYECKOTO U ONHOMHUAIBHOTO PacIpeiesICHU;

BBIYHCIIATh BBIOOPOYHBIC XAPAKTEPUCTHUKUA IO JAHHOW BHIOOPKE W OIEHUBATH
XapaKTepUCTUKA  TEHEPAJIbHOW  COBOKYMHOCTHM  JIaHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaMm. OIICHUBAaTh BEPOSTHOCTH COOBITMM M TPOBEPATh NPOCTEHININE
CTaTUCTUYECKHE TUMOTES3bI, MOJIB3YSICh N3YUYEHHBIMU PACIIPEICITICHUSMMU.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 xaace
Hasanne paszena (temb) KonuecTso OCHOBHO® CoIepKaHHe OCHOBHBIE BUJIBI JEATEILHOCTH
4acoB 00yJaroIIMXCs
OneMeHTHI TeOpHH rpagoB 3 I'pad, cBs3HBII rpad, npencTaBieHne [IpeacTaBasiTh OOBEKTHI U CBSA3H MEKIY
3a/1a4M C MOMOIIbIO Tpada. HUMU C TIOMOIITBI0 Tpada, HaXOAUTh Ty TH
Crenenb (BaJleHTHOCTD) BepiiuHbL. [IyTh| Mexay BepiiuHamu rpada.
B rpade. Llenu u nukIibL. BrigensaTs B rpade nenu u HUKIbL.
I'padsr Ha TTOCKOCTH. JlepeBo CTtpouTh I€peBO MO ONMHCAHUIO
CIIy4aifHOTO DKCIIEPUMEHTA CJIy4aifHOTO OIIbITa, OMKUCHIBATH
Cly4JailHble COOBITHS B TEPMUHAX
JepeBa.
Pemrats 3amaun ¢ momorisio rpad)oB
3

CityyaiiHbI€ OMBITHI,
Cly4aliHbIe COOBITHS U
BEPOSTHOCTU COOBITHI

Cry4aiiHble SKCIIEPUMEHTHI (ONBITHI) U
Cily4ailHble COOBITHSA. DJIEMEHTAPHBIE
coObITHs (Mcxoabl). BeposTHOCTB
ciyvaitHoro coObiTHs. BeposTHocTu
COOBITHH B OTBITAX

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

Beiaensate u onuchIBaTH CIy4aiiHbIC
COOBITHSI B CITy4YaiiHOM OIIBITE.
DopMyIUPOBATH YCIOBUS MPOBEACHUS
CIIy4alHOIO OIIBITA.

HaxoauTh BEpoATHOCTH COOBITHI B
OIBITaX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU UCXOIAMHU
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Omnepanuu HaJi MHOKECTBAMHU
U COOBITUSIMU.

CnoXeHue 1 yMHOXKEHUE
BEPOSTHOCTEM.

VYcoBHAsE BEpOSTHOCTD.
HezaBucumele coObITHS

[lepeceuenne, 00BEAMHEHNE MHOKECTB
U COOBITHI, MPOTHUBOIOJIOKHBIC
coObITHsi. DopMyIia CIOKEHUS
BEPOSATHOCTEW Y CIIOBHASI BEPOSITHOCTD.
YMHOKEHHUE BEPOSITHOCTEN.

dopMmyJia YCIOBHOU BEPOSITHOCTH.
dopmyIia IOITHON BEPOATHOCTH.
dopmyia baneca. HezaBucumbie
COOBITHS

Hcnonb3oBath quarpamMMmel Jitliepa u
BepOaNbHOE ONUCaHUE COOBITHI NpU
BBITIOJIHEHUHU OTIepaliii HaJl COOBITHSIMHU.
OueHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHH MO Mepe HACTYIICHUS IPYTUX
COOBITUI B CTydaliHOM OImbITE. Pemath
3a71a4¥, B TOM YHCJIE C UCIIOJIb30BAHUEM
JiepeBa CIIy4aitHOTro ombITa, Gopmyi
CJIOKEHMS U1 YMHOKEHUS BEPOATHOCTEN

DJeMEeHTHI KOM6I/IHaTOpI/IKI/I

KomOuHaTOopHOE NMPaBUIIO YMHOKEHUS.
[lepectanoBku u (akTopuai. Yucno
couerannil. TpeyronpHuk [lackans.
®opmyna 6unoma Herotona

®opMyIHpOBaTh U AOKA3bIBAThH
KOMOMHATOpPHBIE (PAKTHI.
Hcronbs30BaTh NpaBUiIO YMHOXKEHHS,
M3y4eHHbIE KOMOMHATOPHBIC (DOPMYIIBI
JUTSI TIEPEYMCIICHHS] JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIIEMEHTAPHBIX COOBITUI B CITy4YaliHOM
OTbITE.

[Tonb3oBaThes popmyoit u
TpeyroabHuKoM llackans s
OITPENICIIEHUS YMCIIa COYECTAHUM.
[Ipumensarts popmyny 6uHoma HetoToHa
JUTs1 TpeoOpa3oBaHus BhIPAKEHUM
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Cepun nocneaoBaTelIbHbIX
vcnbITaHui. McnbiTanus
bepnyu.

CrnyualiHbiii BEIOOD U3
KOHEYHOW COBOKYITHOCTH

bunapHbIi CilydyallHBIMA ONIBIT
(ucnpITaHuE), ycex U Heyjlava.
He3aBrcuMble UCTIBITAHUS.

Cepust HE3aBUCUMBIX UCIIBITAHUUN J10
nepBoro ycrexa. Cepusi He3aBUCHUMBIX
ucnbiTanuid bepuymu. CiryyaidHbli
BbIOOD 13 KOHEYHON COBOKYITHOCTH.
[IpakTrueckas pabota ¢
MCITOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHIL

Pa30uBath Cl10XKHBIE HIKCIIEPUMEHTHI HA
OTJEJIbHBIE HCIIBITAHUS.

PemaTe 3a1aun Ha MOMCK BEPOATHOCTEN
COOBITHI B CEPHUH MCTIBITAHUH 10
IIEPBOIO YCIIEXA U B CEPUSIX UCIIBITAHUI
bepHyim, a TakkKe B OIBITaX CO
CIIy4ailHbIM BBIOOPOM U3 KOHEUHOUN
COBOKYITHOCTH C UCTIOJIb30BAHUEM
KOMOMHATOpPHBIX (akToB U (HopmMyI, B
TOM YHCJIE B X0J1€ MPAKTUYECKOI pabOThI
C IPUMEHEHUEM CTaHJAPTHBIX QYHKIUN

CityyaliHble BEJTMYUHbBI U
pacrnpeneneHus

14

Cnyuvaitnasg BennunHa. Pacnipenenenue
BeposiTHOCTEW. Jlnarpamma
pacnpenaenenus. Onepauuu HaJ
CIy4arHbIMU BennunHaMmu. [Ipumepsol
pacnpenenenuii. bunapnas ciryyarHas
BennumnHa. ['eoMerprueckoe
pacnpenaenenue. buHomuanbHOE
pacnpenenenue. MareMaTuyeckoe
0KUJIAHUE CIIYYaNHOW BEJIIMYUHBI.
CoBMeCTHOE paclpeiesieHue JIBYyX
CIy4aulHbIX BeJIMYMH. He3aBucumere
ciiyyaliHble BenunHbl. CBOMCTBA
MAaTEMATUYECKOTO OXKUIaHHUS.

OcBanBaTh NOHATHSL: CIIydaiiHas
BEJIMUMHA, paclpeienenue, Tadbaumna
pacnpeneneHus, guarpaMma
pacnpeneneHusl.

HaxonuTte 3Ha4€HUS CYMMBI U
MPOU3BEJCHUS CITyYalHbIX BEJIMYUH.
Ctpouth OMHapHBIE paclpeesieHUs 1Mo
OMMCAHUIO COOBITUH B CITy4alHBIX
onbiTax. CTPOUTH U paclo3HaBATh
reOMEeTpUYECKOe 1 OMHOMHUATILHOE
pacnpezeseHusl.

PemaTe 3a/1aun Ha BBIYKCIEHUE
MaTE€MaTUYECKOrO 0KHMIAHHUS.
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MateMatnyeckoe oKu1anue OMHAPHOU
CIIy4allHOM BEJIMYMHBL.
MaremaTnieckoe OKuJaHue
reOMETPUYECKOr0 U OMHOMHAIIBHOTO
pactpenenenuil. Jlucnepcus u
CTaHJAPTHOE OTKJIOHEHUE. J(ucnepcus
OMHApHOM CITy4ailHOUM BEJIMYMHBI.
CaoiicTBa nucnepcun. MaremaTuyeckoe
0’XKUJAHUE TIPOU3BEIACHHUS U JUCTIEPCUS
CyMMBbI HE3ABUCUMBIX CITyYaHBIX
BenuuuH. [lucnepcusi OMHOMUATBLHOTO
pacrpenencHusl.

[Ipaktrueckas padora ¢
MCITOJIb30BAaHUEM AJIEKTPOHHBIX TAOJIHIL

CTpouTh COBMECTHBIE PACIIPENCICHUS.
N3ydats cBOMCTBA MATEMATHYECKOTO
0’KMJIaHUS.

Pemrars 3a1a4u ¢ TOMOIIBIO U3yYEHHBIX
CBONCTB.

[To n3ydyeHHbIM (popMysiaM HAXOJIUTh
MAaTeMaTUYECKUE OKUIAHMS CITyYalHbBIX
BEJINYMH, UMEIOIUX T€OMETPUIECKOE U
OMHOMUAIBHOE pacIpeieIeHUs
OcBanBaTh NOHATHS: TUCIIEPCHUS,
CTAaHJAPTHOE OTKJIOHEHUE CIIy4YalHOU
BEJINYUHBI.

Haxomguts nucnepcuro mo
pacIpeneneHuro.

N3y4yats CBOMCTBA TUCIIEPCUM.

[To n3ydyeHHsIM (popmMysiaM HaXOJIUTh
JUCTIEPCHUI0 OMHOMHUATTLHOTO
pacrpeneneHus, B TOM YUCIIE B XOIE
MPaKTUYECKON paboThI

OBILIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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11 KITACC

HasBanue pa3gena (TemMbl) omecrso OcHOBHOE cofepKaHne OCHOBHEIC BHIIbI JCATENHHOCTH
4acoB 00yyarommuxcs

3aKOH 0OJIBIIMX YHCEN 5 Pa3bupate 10Ka3aTEIbCTBA TEOPEM.
Hepasenctso YeObimésa. Teopema OcBauBaTb BEIOOPOYHBIN METOJ
HeoObimuesa. Teopema bepHymmn. 3aKOH | yecnenoBanuil, B TOM YHCIIE B XOJIE
OonbmMX 4ncen. BeIOOpoUYHBI METON IPaKTHYECKOil pabOTHI
UCCIIEIOBaHU.
IIpakTrueckas pabora ¢
UCIIOJIb30BAHUEM HIIEKTPOHHBIX TAOJIHIL

DJIeMEHTBI MATEMATUYECKOU 6

CTaTUCTHUKU

['enepanbHas COBOKYITHOCTb U
cilydaiiHasi BIOOpKa. 3HAKOMCTBO €
BbIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1ueHka cpegHero U JUCIepcun
IE€HEPaJIbHON COBOKYITHOCTH C IIOMOILBIO
BbIOOPOYHBIX XapaKTEPUCTHK.
O1neHrBaHUE BEPOSITHOCTEH COOBITHH IO
BbIOOpKE. CTaTHCTHUECKas TUIIOTE3A.
IIpoBepka mpoCTeNIIMX TUITOTES C
TMOMOIIBIO CBOMCTB U3YYECHHBIX
pacnpenenenuil. [Ipakruueckas pabora ¢
MCITOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHIL

OcBauBaTh OHATHS: TEHEpaATbHASL
COBOKYITHOCTb, BEIOOPKA, BHIOOPOYHOE
CpeaHee U BEIOOpOYHAS TUCIICPCHS.
Beraucnars BEIOOpOYHBIC
XapaKTePUCTHKU U Ha UX OCHOBE
OIICHUBATh XapaKTEPUCTUKHU
reHepalibHOM COBOKYMHOCTH. OCBanBaTh
MIOHATHS: CTATUCTHUECKAs TUITOTE3a.
OrneHrBaTh BEPOSITHOCTH COOBITUH U
MIPOBEPSATH MPOCTEHIIIME TUITOTE3bI HA
OCHOBE BHIOOPOYHBIX JIAHHBIX, B TOM
YHUCJIe B X0JI€ MPAKTUIECKOU PadOThI
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HenpepriBHbIE CilyyaliHbIe
BEJIMYMHBI (pacupeeneHus),
IIOKA3aTEJIbHOE Y HOPMAJIbHOE
pacrpeneneHus

[IprMepbI HENMPEPBIBHBIX CIIyYANHBIX
BeMYUH. OyHKIMS IIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumeps! 3aaay,
NPUBOSIINX K ITOKA3aTEIIbHOMY U K
HOPMAaJIbHOMY PaCHpPEICICHUSIM.
@DyHKIMS IOTHOCTH BEPOSITHOCTU
ITOKA3aTEJILHOTO PaCIIPECICHNUS.
@DyHKIMS IUIOTHOCTH BEPOSITHOCTU
HOPMAJIBHOTO pacipereIeHus

3HAKOMUTHCS MTOHSATUSMHA: HETIPEPHIBHASL
CiTyJaitHasi BeTUIMHA, HETIPEPBIBHOE
pacnpenenenue, GyHKINS ITTOTHOCTH
BepOSATHOCTH. HaxoIUTh BEpOSTHOCTH
COOBITHH 1O JaHHOU (DYHKITUH
TUIOTHOCTH.

3HAKOMUTHCS C TOHATUSIMU:
MOKa3aTeJIbHOE pachpe/eeHue,
HOpMaJIbHOE pactpeseneHue. Beiiensts
0 OMKCAHUIO CIIyYailHbIC BETMYNHBI,
pacmpeesieHHbIC 110 TTOKa3aTeIbHOMY
3aKOHY, TI0 HOPMAJIBLHOMY 3aKOHY.
Pa30upate npumepsl 3a1ad,
MIPUBO/ISIINAX K MTOKA3aTEIIbHOMY
pacnpeneneHrIo U K HOpMaJTbHOMY
pacrnpeneneHuo

Pacripenenenue Ilyaccona

ITocnenoBaTeIbHOCTH OJJUMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amauu, IPUBOIAIIEN K
pacnpenenenuro [lyaccona.
[IpakTrueckas pabota ¢
HCIIOJIb30BAaHUEM SJICKTPOHHBIX TaOJIHIT

BriaenaTe nmo onucanuio Ciry4yaiHoro
OIIBITA BEJIMYMHBI, PACTIPE/ICIICHHBIC IO
3akony Ilyaccona.

PeniaTte 3agaum, B TOM 4HCJIE B XOJIC
MPaKTUIECKON pabOThI C IPUMEHECHHEM
CTaHAAPTHBIX (PYHKITHI 2JIEKTPOHHBIX
Ta0IUILL
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CBs13b MEXKy CITy4aillHBIMU
BEJINYNHAMH

KoBapuanus 1ByX Cly4alHBIX BEJINYUH.
Koaddunment xoppensuu.
CoBMecTHbBIE HAOJIIOICHHUS IBYX
BennurH. BeiOopounslil koadduirent
Kopperauu. Paznmuune mexay
JIMHEWHOU CBSA3bIO U IPUYNHHO-
CJICICTBCHHOU CBA3bIO0. JInHenHas
perpeccus. [Ipaktuueckas pabora ¢
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TAOJIUIL

OcBauBaTh NOHATHUA: KOBapHAIIHS,

KO3 UIIUEHT KOPPETSIUH, TUHEHHAS
3aBHCHMOCTb.

OreHUBaTh XapaKkTep CBA3H MEXKIY
CIIy4aliHBIMH BEJIMYMHAMH, UCXOS U3
HIPUPOJIbI TAHHBIX U BBIYMCIECHHBIX
XapaKTEPUCTHK.

Hcnonp30BaTh AMarpaMMbl pacCeMBaHUs
11 U300paK€HUsI COBMECTHOTO
paccerBaHMsl JTaHHBIX.

Haxonuts ko3 uiimeHTsr ocu
AuarpamMmbl, B TOM YHCIIE B XOJI€
MPAKTHYECKON pabOThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIIMIA

O0o00111eH1E U
CUCTEMATH3AIINS 3HAHUU

11

[IpencraBieHne TaHHBIX ¢ TOMOILBIO
TaOJIMI ¥ IUarpaMM, oNucaTeIbHast
CTaTUCTHUKA, OTBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU, BBIYUCIIEHUE BEPOSITHOCTEN
COOBITHH C MPUMEHEHUEM (POpMYII U
rpauueckux METOJ0B (KOOpAUHATHAS
npsimas, AepeBo, AuarpaMmma Jitepa),
CIly4alHbIE

I1oBTOPATH N3y4EHHOE U BBICTPAUBATh
CUCTEMY 3HAHUU
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BCJIMYUHBI 1 paCIIPCACIICHUA,
MAaTCMaTHYCCKOC OKMAAHHC cnyqaﬁHoﬁ
BCIINYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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