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IHOACHUTEJIBHASA 3AIIMCKA

[IporpamMa mo MaremaTuke yriayOJE€HHOTO YpPOBHS JUI OOYdYalOUIMXCS Ha YPOBHE CpPEIHEro
obmero obOpazoBanus paszpaborana Ha ocHoBe PI'OC COO c¢ y4éToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPENBABIAEMBIX K MaTeMaTHYECKOMY O0Opa3oBaHHIO, W TPAAMLIUNA POCCUHCKOTO
oOpa3zoBanus. Peanmzanusi mporpaMmbl 1O MaTeMaTHKe OOECIeYMBaeT OBJAJACHUE KIIIOUEBBIMHU
KOMIIETEHIMSIMHA, COCTABIIIIOUIMMHA OCHOBY JJIsi CaMOpa3BUTHS M HENPEPHIBHOTO OOpa30BaHMUA,
[EJIOCTHOCTh  OOIIEKYJABTYPHOTO, JIMYHOCTHOTO W  IIO3HABATEIbHOTO  Pa3BUTHS  JIMYHOCTH
00yJaroIuXcs.

B nporpamme mno MaremaTuke yuyTeHbl uiaed M nojoxeHus «KoHuenuuu pa3BUTHSA
MaTeMaTHdeckoro oobpasoBanusi B Poccuiickoit ®enepauuu». B cooTBeTCTBUM ¢ Ha3BaHHEM
KOHIIENILIMM MaTeMaTH4eckoe oOpa30BaHME AOJKHO, B YAaCTHOCTH, pELIaTh 3ajady oOecrnedeHus
HE00XO0AMMOro CTpaHe yKcia 00yJaroIuxcs, MaTeMaTH4ecKas [OAr0TOBKa KOTOPBIX JOCTAaTOYHA JUIs
IIPOAOIDKEHUsT 00pa30oBaHMs MO0 PA3JIMUYHBIM HAINPABJICHHSM, BKJIIOYas NpEnojJaBaHME MaTEeMAaTUKH,
MaTeMaTHYeCKUe UCCIIeI0BaHus, paboTy B chepe MHPOPMALMOHHBIX TEXHOJIOIMH U APYrHX, a TaKxkKe
obecreyeHus Ui KaXJ0ro 00ydarouierocs BO3MOXKHOCTU JOCTH)KEHUSI MaTEMAaTHUECKON MOATOTOBKU
B COOTBETCTBHUHU C HEOOXOJMMBIM €My YpOoBHEM. FIMEHHO Ha pelieHue 3TUX 3ajay HaleJieHa IporpaMMa
110 MaTeMaTUKe YriyOlIEHHOTO YPOBHS.

B snoxy nudposoii Tpanchopmanuu Beex chep 4enoBedecKoi AesaTenbHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIleii MaTeMaTHYeCKOW MOJATrOTOBKH. ITO
O0yCJIOBJIEHO TEM, YTO B HallM JHM PACTET YHUCIO CIELUAIbHOCTEH, CBA3aHHBIX  C
HENOCPEACTBEHHBIM NPUMEHEHHUEM MAaTeMaTUKU: U B cQepe SKOHOMHMKM, M B OH3Hece, U B
TEXHOJIOTUYECKHUX O00JacTAX, W JaXke B TYMaHUTApHBIX chepax. Takum oOpazoM, Kpyr 00 yqaroImuxcs,
U1l KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAUYMMBIM IIpeaIMeToM, (QYyHIaMEHTOM o00Opa3oBaHuS,
CYIIECTBEHHO paciiupsercs. B Hero BXOAAT HE TOJBKO OOyYaroIIuecs, MIAHUPYIOIUE 3aHUMAThCs
TBOPUECKOH M UCCIIEZIOBATEIbCKOM paboToil B oOnacTh MaTeMaTHKH, HHQPOPMATHKH, (U3HKH,
SKOHOMHMKM W B Jpyrux oO1acTsiX, HO U Te, KOMy MaTeMaTHKa HY)KHa JUIsl HCIOJb30BAHUS B
npodeccusix, He CBA3aHHBIX HEITOCPEIACTBEHHO C HEH.

[TpuxnanHas 3HaYUMOCTh MaTeMaTHKU OOYCIIOBJIEHAa TEM, 4YTO €€ MPEeAMETOM SBISIOTCA
(GyHaMeHTaJIbHbIE CTPYKTYphl HAIlIEr0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE
OTHOIIEHHUS, (DYHKIIMOHAJIbHbIE 3aBUCUMOCTH U KaTETOPUU HEONPEIEeNEHHOCTH, OT MPOCTEHIINX,
YCBAaWBaEMbIX B HENOCPEICTBEHHOM OIBITE, 10 JOCTATOUYHO CIOXKHbBIX, HEOOXOAUMBIX JUIsl pa3BUTHS
HAay4YHBIX M TEXHOJOTMYECKHX MHJeH. be3 KOHKPETHBIX MaTeMaTHYeCKHUX 3HAHWM 3aTpyJHEHO
IIOHVMMAaHHWE IPHUHILMIIOB YCTPOMCTBA M HCIIOJIB30BaHMUS COBPEMEHHOM TEXHUKH, BOCIPUATHE U
UMHTEpOpeTalys pa3HOOOpa3HON colMaibHOM, HSKOHOMHYECKOM, MOIMTUYECKOH MH(OpMaLuy,
Masi03(peKTUBHA TOBCETHEBHAS TPAKTHUECKas AeATeIbHOCTh. Bo MHOTHX cdepax npodeccroHanibHON
JeSTeTbHOCTH TPEOYIOTCS] YMEHHUS BBIOIHAT PACUEThI, COCTABIATH AITOPUTMBI, TPUMEHSTH (POPMYJIbI,
MIPOBOJIUTH T€OMETPHUECKUE U3MEPEHUS U MOCTPOEHUS, YUTaTh, 00pabaThIBaTh, HHTEPIPETUPOBATH U
NpeJCTaBIATh MHGPOpPMALMIO B BUAE TaONMI, AMarpaMMm U rpadukoB, MOHUMATh BEPOSTHOCTHHIM
XapakTep CIIydaiHbIX COOBITHIA.

OHOBpPEMEHHO ¢ pacuIMpeHreM chep MPUMEHEHUSI MaTeMaTHKU B COBPEMEHHOM O0IIECTBE BCE
Oosiee BaXKHBIM CTAaHOBHUTCS MAaTEeMAaTHUYECKUH CTHIJIb MBIIICHUS, TPOSBISIONINICS B OMpeaeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHust MaTeMaTUKU B apceHall IpUEMOB M METOOB MBIIIJICHUS
YeJl0BeKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIYKIMS U AeTyKIUs, 0000IIeHne 1 KOHKpeTU3alus,
aHaJIu3 W CHUHTE3, Kiaccudukamus W cucreMarusanus, adcrparupoBaHue u aHanorus. OOBEKTbI
MaTeMaTHYECKUX YMO3AKIIOUEHUH, IPaBHIIIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHHU3M JIOTHUECKHUX
MIOCTPOCHUM, CHOCOOCTBYIOT BBIpAaOOTKE yMEHHsS (OpMYIUpOBaTh, OOOCHOBBIBaTb M JOKa3bIBaTh
CYXJEHHUsI, TeM caMbIM (DOPMUPYIOT JIOTUYECKUN CTUJIb MBILIUICHUSA. Beaymias pojib NpUHAIEKUT
MaTeMaTHKe B ()OPMHPOBAHUU AJITOPUTMHUYECKOW KOMIIOHEHTHI MBIIIJICHUS M BOCIHMTAaHUM YMEHUIl



JIeCTBOBATH 110 3a/IaHHBIM AJITOPUTMAaM, COBEPIIEHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATH HOBBIE. B
Ipoliecce peleHus 3a1a4 — OCHOBBI JUISI OpraHN3aluy Y4eOHOH IeATEIIbHOCTH Ha YPOKAaX MaTEMaTHKH
— pa3BUBAIOTCS TBOPYECKAs U MPUKIIAAHASI CTOPOHBI MBILLUICHHUS.

OOyuenue MaTeMaTuKe Aa&T BO3MOKHOCTD Pa3BUBATh y 00YUAIOIIMXCS TOUHYIO, PALIMOHATIBHYIO
1 MHQOPMATUBHYIO peuYb, YMEHHE OTOMpaTh HanOoJee MOIXOASAIINE S3BIKOBBIC, CHMBOJIHYECKUE,
rpaduyecKue cpeacTBa JIJIs BRIPAKECHUS CYKISHUIN U HAIISTHOTO UX MPECTaBICHUS.

Heo0xoauMbiM KOMIOHEHTOM OOIIEH KyIbTyphl B COBDEMEHHOM TOJIKOBAHHMHU SIBJISIETCS 001IIee
3HAKOMCTBO C METOJAaMHU IO3HAHUS JEHCTBUTEIBHOCTH, IPEICTABICHHE O IIpeIMETe U METOJe
MaTEMaTHKHU, €r0 OTIUYMSIX OT METOJOB €CTECTBEHHBIX M T'YMAaHHUTApHBIX HAayK, 00 OCOOEHHOCTSIX
NPUMEHEHUS MAaTEeMaTUKH JUIsl PEHICHUS HAy4YHBIX W NPUKIAJHBIX 3a7a4. TakuMm oOpazom,
MaTeMaTH4ecKoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (JOPMHUPOBAHUE OOIICH KYIbTYphI YETIOBEKA.

W3ydyeHre MaTeMaTUKH CIOCOOCTBYET 3CTETHYECKOMY BOCIHTAHUIO YEJIOBEKa, MOHHUMAHUIO
KpacoTbl M U3SIIECTBA MAaTEMAaTUYECKUX PACCYXKICHUU, BOCIPHUSATHIO TE€OMETPUYECKUX (opM,
YCBOGHUIO UJIEU CHMMETPHH.

[TpuopurerHbiME 1ensiMu oOydeHust Mmatemaruke B 10-11 kmaccax Ha yriayOinEHHOM YpOBHE
IIPOJIOJKAIOT OCTaBaThCSI:

(dopMUpOBaHNE LEHTPAJIbHBIX MATEMAaTUYECKUX MOHITUN (YMCIIO, BEIMYMHA, T€OMETPUYECKasI
durypa, mepeMeHHas, BEPOATHOCTb, (YHKIHSA, MPOU3BOJHAS, HHTErpai), O0OecCneynBaIOIINX
MIPEEeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHUs 00YyUarOIIUXCS;

MOJIBeJICHUE OOYYaIOIIMXCS Ha JOCTYHOM JMJii HHUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTEMATHUKUd W OKPYXAIOUIero MUpa, MOHUMAHUI0 MaTeMaTHKH KaK dYacTh OOIIed KyJIbTyphl
YeJI0BEYECTBA;

pa3BUTHE HMHTEIUICKTYAIbHBIX U TBOPYECKUX CIHOCOOHOCTEH 00ydYarommxcs, MO3HABAaTEIbHOU
aKTUBHOCTH, MCCIEA0BAaTEIbCKUX YMEHUN, KPUTUYHOCTH MBILUIEHUS, HMHTEpeca K H3YyUYEHUIO
MaTeMaTHKH;

¢dopmupoBaHre (YHKIMOHATBHOM MaTeMaTH4eCKOW TI'pPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYeCKHUEe acleKThl B pPEalbHBIX XU3HEHHBIX CUTyallMsIX U IPH U3YYEHUU JPYIHX Y4eOHBIX
MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEW, (opMylInpoBaThb HMX Ha S3bIKE
MaTeMaTUKd M CO3/JaBaTb MaTEeMaTHMUECKUE MOJIENH, INPUMEHSATh OCBOCHHBI MaTeMaTH4eCKHM
anmapar s pelleHus MPaKTUKO-OPUEHTHPOBAHHBIX 3a/ay, MHTEPIPETHPOBATh M OLEHUBATh
MIOJIyYE€HHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSMU cojnepkaHus Matematuku B 10-11 kmaccax yriiyOn€HHOro ypoBHS

ABISIOTCS: «Yucna U BBIYMCICHUN», «Anredpay («Anredbpanyeckue BBIPAXKEHUS», «YPaBHEHUS H
HepaBeHCTBa»), «Hauana mMareMaTH4eCcKOro aHaln3ay,
«["eomerpusi» («I"eomerpuueckue GUTypbl U UX CBOWCTBay, «M3MepeHne TeOMETPUUECKIX BEITUYHHY),
«BeposiTHOCTD U cTaTuCTHKaY. JJaHHBIE TMHUYU Pa3BUBAIOTCA MAapajlyIeNIbHO, KaXasi B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJIHAaKO HE HEe3aBUCUMO OJHa OT JpYrod, a B TECHOM KOHTaKkTe U
B3aumo/eiictBu. Kpome 3Toro, ux o0beIuHAET JIOTUYECKasi COCTABISIONIAs, TPAIUIIMOHHO MPUCYIIAs
MaTeMaTHKe W TPOHM3BIBAIOIIAs BCE MaTeMaTHYEeCKHE KypChl U COJAep)KaTeiabHble JIMHUU.
CdopmymupoBannoe Bo ®I'OC COO TpeboBaHNEe «yMEHHE ONEPUPOBATH MOHATHUAMHU: OMPEACIICHUE,
aKcuoma, Teopema, CJleJICTBUE, CBOWCTBO, MIPU3HAK, 10KA3aTebCTBO, PAaBHOCUIIbHBIE (POPMYIUPOBKH,
yMeHue (HopMyIHpoBaTh 0OpaTHOE M MPOTUBOIOJIOKHOE YTBEP)KJIEHUE, TPUBOAUTH MpPUMEPH U
KOHTPIIPUMEPHI, HCMOJIb30BaTh METOJI MaTeMaTHYeCKOM WHIYKIMH, TNPOBOIUTH JOKa3aTelIbHbIE
paccyX/IeHUs PU PElICHUH 3a]a4, OL[EHUBATh JIOTUYECKYIO MTPaBIIIBHOCTh PACCYKIEHHUI» OTHOCUTCS
KO BCeM y4yeOHBIM Kypcam, a (popMHpOBaHUE JOTHUECKUX YMEHHI pacrpejiensercs o BCeM rojam
0o0y4eHHsI Ha YPOBHE CPEIHETO O0IIET0 00pa3oBaHUsI.

B cootBerctBun ¢ ®I'OC COO maremaruka SBISETCS 00sS3aTeIbHBIM MPEAMETOM Ha JTAHHOM
ypoBHE oOpa3zoBanus. Hacrosmeidl mporpaMMoil mo maremMaTWke NpeayCcMaTpUBaeTCsl H3Yy4eHUeE
yuebHOoro mpeamera «MaTemaTHka» B paMKax TpEX y4yeOHBIX KypcoB: «Anrebpa © Havaiua
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MaTEeMaTHYECKOro aHanusa», «leomerpus»,

«BeposTHOCTB U cTaTHCTHKaY. POPMUPOBAHUE JIOTHYECKUX YMEHUN OCYILIECTBIISETCS HA IPOTSKEHUU
BCEX JIET OOYYEeHHsI Ha YpOBHE CpPEAHEro oOImero odpa3oBaHHs, a HNEMEHTHI JOTHKH BKIIOYAIOTCS
B COJICpKaHUE BCEX Ha3BaHHBIX BBIIIEC YUEOHBIX KypCOB.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBILIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI
IrPa’KIAHCKOI0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh I'PAXKJIAHCKON MO3MIMU 00yYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YjileHa POCCUICKOro oOILIecTBa, MPEJCTABICHUE O MaTeMaTHMYeCKUX OCHOBaX (DYHKIIMOHUPOBAHHUS
Pa3NUYHBIX CTPYKTYp, SBJICHHH, MpoLENyp T'PakIaHCKOro oOmecTBa (BbIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJAEHUCTBOBATH C COLMAIbHBIMM HMHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUAMH U
Ha3HAYCHUEM;

NATPHOTHYECKOI0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh POCCUHCKOW TPa’KAAHCKON HAEHTHUYHOCTH, YBAXEHMS K IPOLUIOMY MU
HACTOAILEMY POCCHUMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOLIEHHE K JOCTH)KEHUSAM POCCHUHCKHX
MaTEMaTUKOB U POCCUMCKON MaTEMaTHMYECKOHN WLIKOJIbI, UCIIOIB30BAHUE 3TUX AOCTH)KEHHH B APYTUX
HayKax, TEXHOJIOTUSX, cepax 3KOHOMHKH;

JAYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX LIEHHOCTEH POCCHHCKOro Hapona, c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HaHMsI, ITUYECKOTO NIOBEJIEHUS, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM JTOCTH)KEHUN HAayKu U
JesTeIbHOCTBIO YUEHOI0, OCO3HAHUE JINYHOTO BKJIJa B IOCTPOCHHUE YCTOWYMBOIO OyIyILEro;

3CTETHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs JCTETUKY MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pEUIeHUH, pacCyXIeHUH, BOCHPUHMYHUBOCTh K MaT€MaTHUYECKHM acleKTaMm
Pa3IMYHBIX BUJIOB UCKYCCTBA;

(pusuyeckoro BocnuTaHuA:

c(OpMHUPOBAHHOCTh YMEHMSI MPUMEHSATh MaTeMaTHYECKHE 3HaHUS B MHTEpecax 3J0pOBOTrO U
0e3omacHOro oOpasa >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBBIO (340pOBOE IUTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHH U OTAbIXA, peryisipHas (u3NyecKas aKTUBHOCTb), (pU3MUECKOoe
COBEpIIEHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESATENbHOCTbIO;

TPYAOBOI0 BOCIIUTAHMS:

FOTOBHOCTb K TPYyIdy, OCO3HaHHME LIEHHOCTU TPYAOIIOOMS, MHTEpPEC K pazIu4yHbIM cdepam
npodeccuoHaNbHOM JEeSATeNbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€ NPUIIOKEHUSIMHU, YMEHHE
coBepILIaTh OCO3HAHHBIN BBIOOp Oyayiell npodeccuu U peanu3oBbIBaTh COOCTBEHHbIE >KU3HEHHbIE
IUTaHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYecKOMY 0Opa3oBaHMIO M CAaMOOOpPA30BaHMIO HA
IIPOTSKEHUM BCEH KM3HU, TOTOBHOCTh K AaKTMBHOMY YYacTHIO B PEIIEHUU IPAKTUYECKUX 3a]ad
MaTEMaTHUYECKON HalpaBJIEHHOCTH;

IKO0JIOTHYEeCKOr0 BOCIIMTAHUSA:

Cc(OPMHUPOBAHHOCTh ~ KOJOTMYECKOW  KYJAbTYpHl, I[OHMMaHUE  BIUSHHUS  COLIMAIBHO-
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHOM M COIMATILHOM CPefibl, OCO3HAHKE TITI00aTBbHOTO
XapakTepa HKOJOTHYECKUX MpoOJieM, OpPHEHTAlMs Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHWHU Ui
peleHus 3a/1a4 B 00JIACTH OKPYKAOLIEH cpe/ibl, MIIaHUPOBAHUE TTOCTYIIKOB M OLEHKH X BO3MOYKHBIX
IIOCJIEICTBUM JIJISL OKPYKAIOLLEH CPEIbI;



LHEHHOCTH HAYYHOI'0 MIO3HAHUSA:
c(OpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO DPa3BUTHS
HayKW U OOIICCTBEHHOW MPAKTHKH, MOHMMAHHE MATEeMAaTHYECKON HayKd Kak c(hepbl 4eI0oBeUeCKOn
JEATEIIbHOCTH, ATAIIOB €€ pa3BUTUA U 3HAYUMOCTH JUISl PA3BUTHS UMBWIN3ALKUHU, OBJIAJACHUE S3BIKOM
MAaTeMaTUKM W MaTeMaTUYECKOW  KyJIbTypOW Kak CpEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTh
OCYILECTBJIATH MPOEKTHYIO U HUCCIEN0BATENBCKYIO AEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbTare wu3ydeHHs MaTeMaTHKA Ha YPOBHE CpEAHEro ooOmero o0pa3oBaHUs Yy
oOyuatomerocsi Oynyr c(hOpMHUPOBAHBI IIO3HABATEIbHBIC YHUBEPCAIbHBIC Yy4YeOHBIE IEHCTBUS,
KOMMYHHUKATHBHbIC YHHBEPCAIbHbIC Y4YeOHbIC JCHCTBHUS, PETYJIATUBHBIC YHHUBEpCAIbHBIC ydeOHBIC
JEUCTBHS, COBMECTHAS IEATCIBHOCTb.

Ilo3naBaTebHbIEe YHHUBeEpcaibHbIe y4eOHbIe IelCTBHA
ba3oBble jornyeckue AeiicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKA MAaTEMaTHUECKUX OOBEKTOB, MOHATHH,
OTHOLICHUHA MEXAYy MOHATUAMH, (OPMYIMpPOBATh OIpPEACIICHUs] IOHATUH,  yCTaHABIUBATb
CYIIECTBEHHBI NPU3HAK KJIACCU(PUKAIMKU, OCHOBaHMSA JUIsl 0OOOLICHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OpPMYJIMpPOBaTh U IMPEoOpa3OBbIBATh CYXKACHUSA: YTBEpIAUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISBIIAITh MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U IPOTUBOpeYUs B (akTax,
JAHHBIX, HAOJIIOAECHUSAX U YTBEPXKACHUSAX, NpeIaraTb KpUTEPUN JUIsl BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JieNaTh BBIBOJBI C MCIIOJIb30BAaHHMEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JOKa3aTeIbCTBA MAaTeMaTHUECKUX YTBEP)KIEHHH (TpsMble M OT
MIPOTUBHOTO0), BBICTPAUBAaTh apryMEHTAIUIO, IPUBOJUTh IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BbIOMpaTh croco0 perieHusi yueOHOW 3ajauM (CpaBHHMBATh HECKOJIBKO BapHAHTOB pELICHMS,
BbIOMpaTh HanOoJIee MOIXOJAMINNA ¢ YYETOM CaMOCTOSITENBHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3osrble HcciienoBaTe/IbCKHE AeiCTBUA:
Hcnonp30BaTh BONPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HaHUs, (POpMYIHUPOBATh
BOIPOCHI, (PUKCHUPYIOLIUE NMPOTUBOpEUNE, NMPoOIeMy, YCTaHABIMBATh HCKOMOE U IaHHOE,
(bopMHpPOBATh FMIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULIMIO, MHEHHUE; IIPOBOJIUTH CAMOCTOSATENILHO
CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa, SBIEHHS, MpPOLEcca, BBISBICHHIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh O0OOLIEHHS M BBIBOJABI IO pe3yibTaTaM IpPOBEAEHHOTO
HAOJIOACHUS, MCCIIEOBAaHUS, OLEHMBATH JOCTOBEPHOCTh IOJYYEHHBIX PpEe3yJbTaTOB, BBIBOJIOB H
00001IIecHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOLECCA, A TAKKE BBIABUIATH MPEIIOIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBIABIIATh AeDUIUTHI MH(OPMAIMK, JaHHBIX, HEOOXOMUMBIX JIi OTBETa Ha BONPOC M JUIS
pelIeHus 3a/1auH;

BBIOMPATh MHPOPMALIHIO U3 UCTOUHUKOB PA3TUYHBIX THUIIOB, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh
Y MHTEPIPETUPOBATh MH(OPMALINIO Pa3IMYHBIX BUJOB U (OPM NPEICTABICHUS;



CTPYKTYpUPOBaTh HMH(OpMAINIO, MPEACTaBIATh €€ B pa3iMyHbIX (popMax, WILTIOCTPHUPOBATH
rpadpuyuecKy;
OLICHUBATH HAIEKHOCTh HH(POPMAIIIH IO CAMOCTOATENBHO CHOPMYITMPOBAHHBIM KPUTEPHSM.

KoMMmyHHKaTHBHbIE YHHBepcaJbHble Yy4eOHbIE JeiicTBHUS:

BOCIIPUHUMAThL ¥ (OpPMYIHpOBATh CYXKIEHUS B COOTBETCTBHH C YCJIOBHSIMH U LETSIMU
oOI1IeHHUs], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 10 X0y PELIEeHUs 3ajaul, KOMMEHTUPOBATh I1OJIYYEHHBIN pPe3yNbTarT;

B X0/1€ 00CYX/IeHHUS 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMON TeMbI, IPOOJIEMBI, pelIaeMoit
3aJlauM, BBICKa3blBaTbh WUJEH, HAllEJICHHbIE HAa IIOUCK DELIEHUS, COMOCTAaBIISITh CBOM CYKIEHUS C
CYXJCHUSIMH JAPYTUX YYAaCTHUKOB JHaiora, OOHApyKHUBaTh pa3liMylMe U CXOJCTBO MO3MUIMM, B
KOPPEKTHOI (opMe GopMyIupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NPEJICTaBIATh PE3yNbTaThl pEIIeHUs 3aJaud, OJKCIEPUMEHTa, WCCIEA0BaHUsA, IPOEKTa,
CaMOCTOSITENTFHO BBIOMPATh (POpPMAT BBICTYIUICHHS C Y4E€TOM 3a/a4 MPE3EHTAlMd U OCOOCHHOCTEH
ayJIUTOPHH.

PeryisiTuBHBIEe YHHBepcAJIbHbIEe yueOHBbIe AeiiCTBHS
Camoopranu3aums:

COCTAaBJIATH IJIaH, AJITOPUTM PCIICHUSA 3a/1a4u, BI)I6I/IpaTI> crnoco0 pCUICHHUA C ytIéTOM UMCIOIINXCA
peCypcoB B COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEILICHUH C
y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIB:

BJIAJICTh HABBIKAMHU II03HABATEIHHON PEQIIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHI U
MBICTMTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB, BIAJCTh CIOCOOAMHU CAaMONIPOBEPKH, CAMOKOHTPOJIS
mporiecca 1 pe3ysbTara perieHus] MaTeMaTHYecKOr 3a/1a4u;

npeaBuacTb TPYAHOCTH, KOTOPBIC MOI'YyT BO3HHMKHYTH IIpU PCHICHUMW 3ada4dd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HaWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLCHUBATb COOTBCTCTBUEC PE3YyJibTaTa LECIN U YCIIOBUSAM, 00BICHSITH IMPUYIUHBI JOCTHXCHUA UIIN
HE/IOCTHXKEHUS PEe3yJIbTAaTOB JEATEIIbHOCTH, HAaXOAUTh OIIMOKY, aBaTh OLIEHKY NPHOOPETEHHOMY
OIIBITY.

CoBmecTHas1 1eSITeIbHOCTD:

MIOHUMATh U UCTIOI30BATh IPEUMYIIECTBA KOMaHHOMN ¥ WHAMBHIYAIBHON paObOTHI IPH PEIICHUN
y4eOHBIX 3a/1a4, IPHHUMATH I1eJTb COBMECTHOH JIeSITeTLHOCTH, ITITAHUPOBATh OPTaHU3AIINI0 COBMECTHOM
paboThl, pacrpenensTh BUABI padOT, JOroBapUBaThCs, 0OCYXKIaTh MpPOLECC U Pe3yabTaT padOThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBaTh B IPyNNoOBBIX (hopmax paboThl (00CyxkaeHHs, OOMEH MHEHUH,

«MO3TOBBIE HITYPMBD» M UHBIE), BBIIOJIHATH CBOIO YaCTh pabOTHl U KOOPIUHUPOBATH CBOM JIEHCTBUS C
IPYTUMH WICHAMH KOMAaH[IbI, OIICHHBATh KA4eCTBO CBOETO BKJIAJa B OOMIMNA MPOIYKT MO KPUTEPHSIM,
cOpPMYIHPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

IIpeameTHble pe3yJbTaThl OCBOSHHs QenepanbHOi paboueil mporpaMMbl IO MaTeMaTHKe
MPEJCTAaBICHBI MO0 TOAaM OOYYEeHHsT B paMKax OTACTBHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX
pazzenax HacTOALIEH TPOrPaAMMBIL.



OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

HHOACHUTEJIBHAA 3AIIMCKA

Y4eOHbIi Kypc «Anredpa u Havyajda MaTeMaTUYecKOro aHAJIN3ay SIBJIETCS OJHUM U3 Haubolee
3HaYMMbIX B IIpOrpaMMe€ CpeAHEro ooOuero oO0pa3oBaHUs, IOCKOJIbKY, C OJHOW CTOPOHBI, OH
obecreyrBaeT HHCTPYMEHTAIbHYIO 0a3y [UIs U3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C APyron
CTOPOHBI, POPMUPYET JIOTHUECKOE U A0CTPAKTHOE MBIIIUICHHE 00YJAIOIIUXCS HA YPOBHE, HEOOXOTUMOM
11 OCBOCHHSI UH()OPMATHKH, OOIIECTBO3HAHUS, HCTOPHUU, CJIOBECHOCTH W JPYTUX JAMCLUUIUIMH.
B pamkax panHOoro y4eOHOro Kkypca oOydarommecss OBJQJEBAIOT YHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW HayKd, KOTOpas (HOpMyIHpyeT CBOM JOCTHKEHHUS B MareMaTuuyeckoi ¢opme. B
pamMKax JaHHOTO Kypca U3ydaroTcs U TeMbl «BeposTHOCTH U CTaTUCTUKUY», KOTOPbIE MpPeJHA3HAYEHbI
it GOpMHUPOBAaHUS Yy OOYYAIOMIMXCS CTAaTHCTUYECKOH KYJIbTYphl M TIOHUMAaHHS POJIM TEOPHH
BEPOATHOCTEM KaK MaTeMaTH4YEeCKOr0 MHCTPYMEHTA JUIsl U3yYEHUs CIy4dallHbIX COOBITUH, BEMYUH U
npoueccoB. Ilpu wu3yueHum Kypca oOoramarorcs MpPeACTaBICHUs OO0ydaroIUXcs O MeToJax
UCCIIEIOBAaHUsI M3MEHYMBOI'O MHUpPA, pPAa3BUBAETCA IOHMMAaHME 3HAYUMOCTH U  OOIIHOCTH
MaTEMaTHYECKUX METO/0B IIO3HAHMSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOT'O €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS.

VYuebHblil Kypc anreOpbl M HayaJl MaTeMaTHMYeCKOro aHaju3a 3aKiIablBacT OCHOBY s
YCIIEIIHOTO OBJIAZICHUs 3aKOHAaMU (U3UKU, XUMHUH, OMOJIOTMM, NMOHMMAHMS OCHOBHBIX TEHJIEHIMH
pa3sBUTHS SKOHOMHMKM W OOILECTBEHHOM HM3HM, IO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX
IUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJOIUAX, YBEPEHHO MHCIONIb30BaThb MX Ul JajJbHEWIIEro
00pa3oBaHMs U B MOBCEHEBHOW )KM3HU. B TO ke BpeMs oOBiajieHHE aOCTPaKTHBIMH M JIOTUYECKU
CTPOTUMM KOHCTPYKLHUSMHU aiareOpbl M MaTeMaTH4YecKOro aHaiM3a pa3BUBaeT yMEHUE HaXOAWUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH, JOKA3bIBaTh YTBEPXKAEHUS C MOMOIIBIO HHAYKIIUH U
paccykaaTh JEIyKTHBHO, HCIOJb30BaTh OOOOIIEHHME M KOHKPETH3alMio, a0CTparupoBaHHe MU
aHaJoruio, (HopMUpyeT KpeaTHBHOE U KPUTUUYECKOE MBIIUICHUE.

B xozne nzyuenus yueGHoro kypca «Anredpa u Hayajia MaTeMaTHUECKOT0 aHalIN3a» 00y4Jarolrecs
10JIy4at0T HOBBIH OMBIT PEIICHUS MPUKIIAIHBIX 33/1a4, CAMOCTOSITEIbHOTO TIOCTPOSHUSI MAaTEMATUYECKUX
MoJieNiel peanbHBIX CUTyalluil, MHTEPIIPETALNN IOJIYYEHHBIX PEIICHUN, 3HAKOMATCA C MpPUMEPaMU
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B TMpPHUPOAE, HAayKe M MCKYCCTBE, C  BbIIAIOLIUMUCS
MaTeMaTHYECKUMHU OTKPBITUSIMU M UX aBTOPaMHU.

VY4eOHbli Kypc 001aJaeT 3HAUNTENbHBIM BOCIIMTATEIbHBIM TOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak 4epe3 y4eOHbII MaTepual, CocOOCTBYIOUIMI (POPMHPOBAHUIO HayYHOTO MHPOBO33PEHHUS, TaK U
yepes cieuPpuKy yueOHO! e TeNbHOCTH, TpeOyIoIIed NpoA0KUTENbHON KOHIEHTPAllMU BHUMAHHUS,
CaMOCTOSITENTbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJYUYEHHBIN pe3ysbTar.

B ocnoBe Mmeromuku o0ydeHus anredbpe W HayalaM MaTeMaTH4YeCKOro aHajau3a JIeKHT
JeSITeIbHOCTHBIN MPUHIUI 00y4eHUsI.

B crpykType ydueGHOro kypca «Ajirebpa M Hayajla MaTeMaTHYECKOIO aHAJIN3a» BBIEIICHBI
CIIEAYIOLINE COJEPKATEIbHO-METOANYECKHE TMHNN: «HHcra U BEIUUCIICHUSY,

«DyHKIMU U Tpaduku», «YpaBHEHUs M HepaBeHCTBa», «Hawama maremarHueckoro

aHaynu3ay, «MHOXKeCTBa U JIorukay, «CiydaiiHble COOBITHS U BepOSTHOCTU» U «CiyyaiiHble BEJIUYUHBI
U 3aKOH OOJIBIIMX 4YHces». Bce OCHOBHBIE COAEPKATENBbHO-METOAMUYECKUE JIMHUM M3Y4aroTCs Ha
IPOTSDKEHUM JBYX JIET 00Y4EHHUsI Ha YPOBHE CpeHEro oOIIero o0pa3oBaHMsl, €CTECTBEHHO JOMOJHSI
JpyT Ipyra U MOCTETIEHHO HACKIIIAsICh HOBBIMU TEMAaMHU U pa3zienamu. JlaHHbIN yueOHbIH Kypc sIBIsSETCS
HHTCIPAaTUBHBIM, ITIOCKOJIBKY O6T)CJII/IH${eT B cebe COACPIKAHNUE HECKOJIBbKHX MAaTCMAaTUUYCCKUX
IUCLUIUIMH, TakuX Kak ainredpa, TPUTOHOMETPHs, MAaTeMaTHUYECKHH aHalu3, TEOpHs MHOXKECTB,



MaTemMaThueckas jJoruka u gpyrue. Ilo mepe Toro kak o0yvaromuecs oBiaJeBaioT Bcé 0oliee MUPOKUM
MaTeMaTHYECKUM anmnapaToM, y HUX IOCIEA0BATENbHO (GOPMHUPYETCS M COBEPIICHCTBYETCS yMEHHE
CTPOUTb MAaTEMATUUYECKYI0 MOJEIb PEAJbHOM CHUTyalMd, NPUMEHSATh 3HAHMS, IOJIYYEHHBIE IIPU
M3YYEHHH Y4eOHOTo Kypca, JUIsl PEeLICHHsS CaMOCTOSATENBbHO C(HOPMYIHMPOBAHHON MaTeMaTH4eCKOM
3aJ1a4M, a 3aTEM UHTEPIIPETUPOBATh CBOM OTBET.

CopnepxaTenpHO-MeToAMYeCKast JUHUA «Yuciaa W BBIYUCICHHS» 3aBepiiaeT (OpMHUpPOBAHUE
HaBBIKOB UCIOJIb30BAHMUS JCHCTBUTEIBHBIX YHCEIl, KOTOpOE ObIJI0 HAYAaTO Ha YPOBHE OCHOBHOT'O OOILIETO
obOpazoBanms. Ha ypoBHe cpemHero ooOmero oOpa3oBaHus 0c000€ BHHMAaHHE YIEISICTCS
(OpMHPOBAHNIO HABBIKOB pAIlMOHAJIBHBIX BBIYMCICHHUN, BKIIOYAIONMX B Ce0sl HCIIOJIB30BAaHHE
pa3nuYHbBIX (HOPM 3aIKCH YUCIIA, YMEHHE JeNaTh MIPUKHUJIKY, BBIIIOIHATH TPUOIMKEHHBIC BEIYUCICHUS,
OLICHUBATh YHCJIOBBIE BBIPAKEHHsS, pPabOTaTh C MaTeMaTHYECKUMH KOHCTAaHTAMU. 3HAKOMBIC
oOy4aroluMcsi MHOXXECTBA HATypaJlbHBIX, LEJIbIX, pPALHUOHAIBHBIX M JCUCTBUTEIBHBIX YHCET
JIOTIOJIHSIFOTCSI MHOKECTBOM KOMIUJIEKCHBIX YMCEN. B KaXKJIOM M3 3THX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My crieliMPrUecKre 3a1a4u U ONepaluu: JeJIeHue HalleJ0, ONepUPOBAHUE OCTAaTKaMHU
HAa MHOXECTBE LEJIBIX 4YHUCEN, OCOOble CBONCTBAa pAIMOHANBHBIX M HWPPANUOHATIBHBIX YHUCEIL,
apumeTHyecKue orepalnuy, a TakKe H3BICUCHHUE KOpPHS HATYpaJbHOM CTENEHHM Ha MHOMKECTBE
KOMIUIEKCHBIX 4ucell. braronapsi mocienoBaTeIbHOMY PaCIIUPEHHIO KPyra UCHOIB3YEMBIX UUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH HMX MNPUMEHEHHUsS MJIs pPEUICHHs Ppa3IUuYHbIX 3a1ad (opmupyercs
MPEJICTABJICHHE O EIUHCTBE MaTeMaTHKU KaK HAyKH U €€ POJH B TOCTPOCHUU MOJIENIEH PeaabHOro
MUPa, IIUPOKO UCTIONB3YIOTCS 000011IeHNEe U KOHKPETH3AIIHA.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pPealiu3yeTcsl Ha MPOTSHKEHUH BCEro 0Oy4YeHHs Ha YPOBHE
cpenHero obmiero 06pazoBaHus, MOCKOJIbKY B KoM pa3zene [IporpaMMel npeaycMOTpEeHO pelieHue
COOTBETCTBYIOIINX 331a4. B pe3ynbraTe oOydaronyecs: OBJIaIeBaIOT pa3TMYHBIMU METOJaMH PELICHUS
palMOHANBHBIX, HPPAIMOHAIBHBIX, ITOKA3aTEIBHBIX, JIOTAPU(PMHUYECKHX W TPUTOHOMETPUYECKHX
YpaBHEHU, HEPABEHCTB U CHUCTEM, a TAKXKE€ 3a/ay, coJepKalmux rnapamerpsl. [loaydyeHHble yMEHUS
LIIMPOKO HUCHOJB3YIOTCS MPH HUCCIEAOBAHUM (YHKIMH C MOMOIIbIO MPOU3BOJHOW, MPHU pPELICHUN
MPUKJIAIHBIX 337a4 U 33]1a4 Ha HaXO0KJIeHHE HauOOIbIINX U HAUMEHBIINX 3HaUeHUuN QpyHKunU. JlaHHas
coJiepKaTesibHas JIMHUS BKJIIOYAeT B ce0s Takke (popMHpoBaHHE YMEHUH BBINOJIHATH PacdEThl IO
¢dbopMynaMm, mpeoOpa30BaHUs palliOHATIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH,
a TaKKe BBIPAXKEHMH, cofepkKallluX CTeNeHH U jorapudMel. biaarogaps n3ydeHuro anredpandeckoro
MaTepuaiga MPOUCXOAMT JalbHeWIIee pa3BUTHE AJITOPUTMHUUECKOIO U aOCTPAKTHOTO MBIIIJICHUS
oOyuaromuxcs, (OpMHUPYIOTCSI HAaBBIKM JE€AYKTHBHBIX PpacCyXIAEHHH, paOOTbl C CUMBOJIbHBIMHU
¢dbopmamMu, TpeICTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BMJIE PABEHCTB M HEPAaBEHCTB.
Anrebpa mnpennaraer 3(QeKTUBHbIE MHCTPYMEHTBHI Ul pEIIEHUS MPAKTUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3aJa4, HarJIsaqHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenbHo-MeToAnYeCKas JIMHUA «DYyHKINU U TpaQUKN» TECHO NMEPEIIETaeTCs ¢ IPyTUMHU
JUHUAMHU y4eOHOro Kypca, IMOCKOJbKY B KaKOM-TO CMBICIIE 33JaéT MOCJIEOBATEIbHOCTh U3YyUSHHS
MmaTtepuana. M3ydeHue CTENneHHOH, IOKa3aTeNbHOU, JIOrapu(MUYecKO M TPUTOHOMETPHUYECKHX
GyHKIUH, UX CBOWCTB U rpaMKOB, UCIOIb30BaHUE (PYHKUNN I pelieHus 3a1a4 U3 APYyrux y4yeOHbIX
MIPEIMETOB U peajbHOU )KM3HU TECHO CBSA3aHO KaK C MaTeMaTHYECKUM aHAJIU30M, TaK U C pEIICHUEM
ypaBHeHUH u HepaBeHCTB. Ilpu sTom Oonblioe BHUMaHHE yaensercs (QOPMHUPOBAHUIO YMEHHS
BbIpaXkaTb (OpMyJaMU 3aBUCHMOCTH MEXAY Pa3IMYHbIMU BEJIMYMHAMH, MCCIEI0BAaTh MOJTyYEHHBIE
GbyHKIMHM, CTpOUTh UX rpaduxu. Marepuan 3TON colep)kKaTelbHON JIMHUW HalleJleH Ha pa3BUTHE
YMEHHH 1 HaBBIKOB, TO3BOJIAIOIINX BhIPA’KaTh 3aBUCUMOCTH MEXAY BEIMUYMHAMU B pa3IUYHON (opMe:
QaHATUTUYECKOW, Tpaduueckoii W  cimoBecHOW. Ero wu3ydeHme CHoCOOCTBYET  pa3BUTHIO
QITOPUTMHUYECKOTO MBIIIUICHHS, CITOCOOHOCTH K OOOOIIEHWI0O M KOHKPETH3aIlWW, HCIOJIH30BAHHIO
AQHAJIOTHH.

CopnepxarenpHas auHMA «Havana maTeMaTHyeckoro aHajin3a» IO3BOJISET CYLIECTBEHHO
pacuIMpUTh KPYr KaKk MaTeMaTHUECKUX, TaK U MPUKIIAJHBIX 33/1a4, JOCTYIHBIX 00YyJaloIMMCs, TaK KaK
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Y HUX TOSIBIISIETCS BO3MOXHOCTh CTPOUTDH TPApUKH CIOKHBIX (YHKIINH, OTIPEACISITh UX HAaHOOJBIINE U
HAaMMEHBIINE 3HAYEHUS, BBIYUCIATD TUIOMAAN GUTYpP U 0OBEMBI TEll, HAXOIUTHh CKOPOCTH U YCKOPEHHS
nporeccoB. JlaHHas cojep)kaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH ITOCTPOCHUS
MaTEMATHYCCKUX MOI[CJICI71 PCAJIBbHBIX CHTyaL{Hﬁ, MO3BOJCT HAXOAWTb HAWITydlIeC PpCHICHUC B
OPUKIAJHBIX, B TOM YHCIIE COIMAJIbHO-)KOHOMHYECKUX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOTO aHalli3a CIOCOOCTBYET Pa3BUTHIO aOCTpakTHOro, (OpMaIbHO-TOTHYECKOTO U
KpCaTHuBHOT'O MBILIJICHUA, q)OpMI/IpOBaHI/IIO YMCHI/Iﬁ pacrio3HaBaTh MMPOABJICHUA 3aKOHOB MATCMAaTUKU B
HayKe, TeXHUKE U UCKyccTBe. OOyuaroluecs y3HAIOT O BBIIAIOIIUXCS Pe3yJbTaTaX, MOJYYCHHBIX B
XOJ€ pa3sBUTUA MATCMATUKHU KaK HAYKH, U 06 X aBTOpax.

ConepxarenbHO-METOAMYECKasl JIMHUS «MHOKECTBAa M JIOTHKA» BKJIIOYAET B CeOsl DJIEMEHTHI
TCOpUHU MHOXCECTB U MaTEeMaTHYEeCKOM JIOTHKH. TeOpeTI/IKO'MHO)KeCTBCHHBIe MNpCaACTaBJICHUA
MPOHU3BIBAIOT BECh KYpC IKOJIBHOM MaTEeMAaTWKH M TpPEIaraloT HauOoliee YHUBEPCAIBHBIA SI3BIK,
00BETUHSIONINHI BCE Pa3JIe)Ibl MATEMATHKH M €€ MPHIIOKEHU, OHU CBSI3bIBAIOT Pa3HbIE MATEMATUYCCKHE
JMCUUIUIMHBI ¥ MX IPUIIOKEHUS B einHOE 1iesioe. [103ToMy BayKHO JaTh BO3MOKHOCTh 00YYarOIIEMyCst
MIOHUMATh TEOPETUKO-MHOKECTBCHHBIN S3bIK COBPEMEHHONH MATEMAaTUKUA M HCIIOJIb30BaTh €ro JUIs
BBIPQKEHUSI CBOMX MbICIIEH. JI[pyriM BaKHBIM MPHU3HAKOM MAaTEMATUKH KaK HAYKH CIIEIyeT MMPU3HATh
CBOWCTBCHHYIO €H CTPOTOCTb OOOCHOBAaHWH W CJICIOBAHUE ONPEACICHHBIM MpPaBUIIaM IOCTPOCHUS
JI0Ka3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTAMH MATEMaTHYeCKOH JIOTHMKH CIIOCOOCTBYET pa3BHTHIO
JIOTHYECKOTO MBIIIICHUST OOYYarOLIMXCs, MO3BOJSIET MM CTPOUTH CBOHM PACCYXKICHHS Ha OCHOBE
JIOTHYECKUX TPaBUJI, (POPMHUPYET HABBIKA KPUTUYCCKOTO MBIIILJICHUS.

Conepxannie JimHUM «Cly4daiiHbIe COOBITHSI W BEPOSTHOCTH» CIY)KUT OCHOBOM ISt
(GOpMHpOBaHUST MPEICTABICHUNA O PACHPEICICHHH BEPOATHOCTEH MEXKAYy 3HAYCHUSMH CIIydailHBIX
BCJIIMYHH. Ba)KHyIO JacTh B ITOH COIIep)KaTeJ’IBHOfI JIMHUW 3aHUMACT U3Y4YCHHUEC I'COMCTPHUYCCKOIo U
OMHOMHAJILHOT'O pacnpeﬂeﬂeHHﬁ M 3HAKOMCTBO C MX HCIPCPBIBHBIMU aHAJIOIaMU — IIOKAa3aTCJIbHBIM H
HOPMAJIbHBIM PACHpCACIICHUAMMU. TeMBI, CBA3aHHBIC C HCIIPCPBIBHBIMHA CJ'Iy‘IaI\/'IHI)IMI/I BCIIMYNHAMU U
pactupeaciICHUAMA, AKINCHTHPYIOT BHHUMAHUC 06yqa}01111/1xc;1 Ha OIIMCAaHUU W H3YUCHHUHN cnyqaﬁHHx
SBJICHUN C MOMOIUIBI0 HENpepbIBHbIX (yHKIUNA. OCHOBHOE BHHMaHUE YJENSETCs MOKa3aTelIbHOMY U
HOPMAJILHOMY pacrpesiejieHus M. B ydeOHOM Kypce mpenycMaTprBaeTcss 03HAKOMHUTENLHOE M3Y4YeHUE
CBA3U MCKIY CﬂyqaﬁHBIMH BEJIMUMHAMH W OIIMCAaHHE DTOU CBS3H C IIOMOIIBIO KOBq)(bI/IIII/IeHTa
KOPPEJISALUKI U €0 BBIOOPOYHOTO aHaIora. DTH AJIEMEHTHI COJICPIKaHHs Pa3BUBAIOT TeMy «JluarpaMmbl
paccerBaHUs», U3YYCHHYIO Ha YPOBHE OCHOBHOTO OOINEro 00pa30oBaHUs, © BO MHOTOM OIHPAIOTCS Ha
CBEICHMSI U3 KypcoB airedpsl U reomeTpuu. Emé oauH ayeMeHT copep:kaHusl, KOTOPbIN Mpeagaraercs
Ha O3HAKOMHTEIIFHOM YpPOBHE — IIOCJIEIOBAaTENFHOCTh CIYYailHBIX HE3aBHCHUMBIX  COOBITHH,
HACTYMAOIMX B €AWHHUIY BpeMeHH. O3HAaKOMJIGHHE C paclpeieieHUEeM BEpOSTHOCTEH KOIMYecTBa
TaKMX COOBITUH HOCHT Pa3BUBAIOIIUI XapaKTep M SBISAETCS aKTyalbHBIM IS OyylIuX aOUTypHEHTOB,
NOCTYIAIONIMX Ha Y4eOHBIe CHEeNUAILHOCTH, CBSI3aHHBIE C OOLIECTBEHHBIMU HayKaMU, ICHXOJIOTUEH
Y YIIPaBIICHUEM.

B yueOHOM Kypce «Anrebpa M Hayajla MaTeMaTHYeCKOTO aHAIN3a» MPHCYTCTBYIOT OCHOBBI
MAaTEMAaTUYCCKOTO MOACITUPOBAHUSA, KOTOPBIC MPU3BAHBI CIoCcOO0CTBOBATH q)OpMHpOBaHI/IIO HABBIKOB
MOCTPOCHUSI MOJIENICH PealbHBIX CUTYalluid, MUCCICIOBAaHMs STHX MOJENICH C TOMOIIBIO armapaTa
anreOpbl 1 MaTEMaTUYECKOTO aHaIN3a, MHTEPIPETAallui TOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIUIETEHBI B KaXKJIBIH W3 Pa3JeIOB MPOTPaMMBbl, TOCKOJIBKY BECh MaTeprall yueOHOTO Kypca IITHPOKO
HCIIOJIB3YCTCA JIsI PCHICHUS IPUKIAJHBIX 3aaad. HpI/I pPEIICHUN PCAJIbHBIX MNPAaKTHYCCKUX 3adad
oOyJaroimuecsi ~ pa3BUBAIOT  HAONIONATENFHOCTh,  YMEHHE  HAXOMUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCHOJIb30BaTh aHAJIOTHIO, 0000IIaTh ¥  KOHKPETH3UPOBATH Mpodiemy.
JlesTenbHOCTh IO POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 33/1a4 OpPTaHU3YyeTCs B IMPOIEeCcCe
U3y4eHUs] BCEX TeM Y4eOHOro Kypca

«Anre6pa 1 Hadajla MaTCMaTH4YCCKOI'O aHajInu3ay».



Ha uzyuenue yueOHoro Kypca «Anredpa u Hauyaja MaTeMaTHUECKOro aHaiau3ay oTBoautcs 340
yacoB: B 10 kiacce — 170 wacoB (5 waca B Henento), B 11 kmacce — 170 gacos (5 uaca B HEAENIO).
COJEP KAHUE OBYUEHUS

10 KJIACC
Yuciia v BBIYUCICHUS

Panmonaneupie uncna. OOBIKHOBEHHBIE M JICCATUYHBIE JPOOM, TPOICHTH, OECKOHECYHBIC
nepuoanueckue Apodu. [Ipumenenue apobeil W MPOIEHTOB AJs PEUIeHHs MPHUKIAIHBIX 3a7ad W3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJbHON KU3HU.

JleiicTBuTenpHbIC 4YHCNA. ParyioHanbHBIE W HppANMOHAIBHBIE YWCTA. ApuMeTHuecKue
omepauuMd C JCUCTBUTENIbHBIMU 4YHCIaMUA. MoAayib AEHCTBUTEIBHOIO 4YHUCIAa W €ro CBOMCTBA.
[TpubnmxEHHBIC BEIYUCIICHIS, TPABIIIA OKPYTJICHUS, IPUKUIKA H OI[CHKA Pe3Y/IhbTaTa BEIYMCICHHM.

Crenensb ¢ nenbiM nokaszareneM. bunom Hetorona. Mcnonbs3oBanue moaxosimeit popmel 3amucu
JNEHUCTBUTEBbHBIX YUCEN JIUISl PEIICHUS MPAKTUYECKUX 3a7a4 U NPEACTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HATYPaIbHOM CTETIIEHH U €T0 CBOICTBA.

CreneHb ¢ pauuMOHAIbHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJeM.

Jlorapudm yucna. Coiicta norapudma. JleciTHuHble 1 HaTypalIbHbBIE JTOTapHU(PMBI.

CuHyC, KOCHMHYC, TaHIT'€HC, KOTAHIE€HC YHUCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHEHMs U HEPABEHCTBA.

TokaecTBa U TOXIECTBEHHBIE TPeoOpazoBaHusl. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHbBIE
YpaBHEHUS U YpaBHEHUS-CIIeICTBUSA. HepaBeHCTBO, pelieHre HEPABEHCTBA.

OcHOBHBIE METOJbl PELICHUS IEeNbIX U JAPOOHO-PAIlMOHATBHBIX YPaBHEHUM U HEPAaBEHCTB.
MHoOrowieHsl OT OAHOHN epeMeHHOM. JlelleHne MHOTO4YJIEHAa HAa MHOTOWIEH ¢ ocTatkoM. Teopema be3sy.
MHuorousensl ¢ nensiMu kodhdunrentamu. Teopema Buera.

[IpeoOpazoBaHms YUCITOBBIX BBIPAKEHUH, COJEPKAIUX CTETIEHN U KOPHHU.

Wppauronansubie ypaBHeHHs. OCHOBHBIE METO/Ibl PEIICHUS HPPALMOHAIbHBIX YPABHEHUN.

[Toka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE METO/IbI PEHIEHUS [TOKA3aTENbHBIX YPABHEHUN.

[TpeoOpa3zoBanue BbIpaXkeHU, COEpKAIINX JIOTapU(MBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI pEeIIEHHs JJorapu(MUUECKUX YpaBHEHUH.

OcHOBHBIE TpUrOHOMETpHUecKue popmysbl. [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAXKEHUH.
Pemennie TpUroHOMETPUYECKUX YPAaBHEHU.

Pemenue cucreM JIMHEWHBIX ypaBHEHUH. Marpuna CHCTEMBl JIMHEHHBIX YPaBHEHUM.
Omnpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUI CMBICIT M CBOWCTBA, BBIUMCIIEHUE €r0 3HAYEHUS,
IIPUMEHEHUE ONPENCINTENS JUIsl PELICHUs] CUCTEMBl JMHEHHBIX YpaBHEHMH. PemieHue npukiamaHbIX
3a]1a4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX ypaBHEHM. VccneoBaHe NOCTPOEHHOM MOJIEH C ITIOMOIIBIO
MATPHI] ¥ ONPEICTUTEIICH.

[TocTtpoeHne MaTeMaTHYECKMX MOJEIEH pealbHOW CHUTyallUH C IOMOIIBI0 YpaBHEHHH U
HepaBeHCTB. [IprMeHeHne ypaBHEHU M HEPaBEHCTB K PELICHHIO MaTeMaTUYeCKUX 3a/ad U 3aJad u3
pa3NUYHbIX 001acTel HAYKU U peaIbHOM KHU3HH.

DOyHKUUM U rpapuku

Oynk1us, cnocoOsl 3aganusa ¢pyHkuuu. Bzaumuo obparubie ¢pynkuuu. Komnosunus ¢yHkuui.
I'padux GpyHkumu. DnemMeHTapHble npeoOpa3oBaHus rpagukoB GyHKIUI.

Ob6nacte ompezneneHuss U MHOXKeCTBO 3HaueHMid (yHkumu. Hymu ¢ynkuuu. IlpomexyTtku
3HAaKOMOCTOAHCTBA. Y&THple U Heu€rHble O¢yHKuuU. l[lepuonnyeckue ¢yukuuu. IIpomexyTku
MOHOTOHHOCTH QyHKIIMH. MakcuMyMbl U MUHUMYMBI pyHKIIMK. Hanbosnbiiee u HanMeHblIee 3HaYeHUS
(GbyHKIMH Ha IPOMEXKYTKE.

JluneliHasi, KBagpaTH4HAs M APOOHO-TMHEHHass (PYHKIMHU. DJIEMEHTapHOE MCCIIEOBaHUE U
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MMOCTPOCHUE X TPa(UKOB.

CrenenHas (yHKIHS C HATypaJIbHBIM M IEJIBIM TToKa3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa
u rpaduK KOpHsS N-O cTerneHu Kak (PyHKUUU OOpaTHOI CTENeHU C HaTypalbHBIM IOKA3aTEIIEM.

[TokazarenpHas u ynorapudmudeckas (QyHKIMH, UX CBOMCTBA M TpadHKH.

Hcnonp3oBanue rpadukoB GyHKIUN 1J1s1 pEICHUS yPaBHEHHIA.

Tpuronomerpudeckas OKpYKHOCTb, ONpPEJeICHHEe TPUTOHOMETPUUYECKUX (DYHKIHMHA YHCIOBOTO
aprymMeHra.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaNbHBIX Mpolleccax U sBICHUAX. ['paduku peasbHBIX
3aBUCUMOCTEHN.

Hauyana maTemaTH4eckoro anajmsa

[TocnenoBarenbHOCTH, CHOCOOBI 3a/JaHus TMOCJIEN0BaTeIbHOCTEH. MeToa MareMaTuyecKoi
MHIYKIMA. MOHOTOHHBIE M OrpPaHUYECHHBIC IOCIEAOBATEIBHOCTU. VCTOpUS  BO3HUKHOBEHUS
MaTEeMaTHYECKOr0 aHaJlM3a Kak aHajn3a OSCKOHEYHO MalbIX.

Apudmernueckass 1 T€OMETPUUECKasi MPOrpeccHy. beCKOHeYHO yOBIBAIOIAas T€OMETPHUECKas
nporpeccusi. Cymma O€CKOHEYHO YOBIBAIONICH TeOMETpUYecKoil mporpeccud. JIMHEHHBIH U
SKCIIOHEHIMAIBHBIN pocT. Yueno e. @opmyiia CI0KHBIX IPOLEHTOB. VCroibp30BaHne MPOrpeccuu s
peluIeHus pealIbHbIX 3a7a4 IIPUKIIATHOTO XapakTepa.

HenpepeiBable (yHKIMM 1 UX cBoicTBA. TOYKHM pa3pbiBa. ACHMITOTHI TpauKOB (QYHKITHIL.
CBoiicTBa (yHKIMH HENPEpHIBHBIX Ha OTpe3ke. MeToJ HHTEepBaIOB Ui PEUICHUS HEPABEHCTB.
[IpumeHneHue cBOWCTB HENPEPHIBHBIX (DYHKIU JUIs peLIeHUS 3a1a4.

[TepBas u BTOpas npou3BoaHbIe GyHKIMU. Onpeenenne, reOMeTpUIECKU U PU3NIECKHI CMBICIT
MIPOM3BOIHON. Y paBHEHHE KacaTeNbHOM K rpaduKy GyHKIHH.

[TpousBoaHble 3meMeHTapHbIX (QyHKuM. [Ipons3BogHas CyMMbl, MPOU3BEIAECHMS, YAaCTHOIO U
KOMIIO3ULIUHU (PYHKITHH.

MuoxecTBa U JIOTHKA

MHoOXecTBO, omnepaluy HaJ MHOXECTBaMU W UX cBoiicTBa. Juarpammel Ditnepa— BenHna.
IIpuMeHeHNnEe TEOPETUKO-MHOXKECTBEHHOIO arnapara Jyisi OIMCaHUsl peaJIbHbIX NPOLIECCOB U SIBJICHUM,
IIPU pELICHUN 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIEJCTBHE, JOKa3aTeiabCTBO,
PAaBHOCUJIBHBIE YPaBHEHHS.

BeposiTHOCTB M CTATHCTHKA
I'pad, csa3ublii rpad, mytu B rpade: nukisl 1 nenu. CreneHb (BaJIeHTHOCTb) BepIluHbL. ['padsl

Ha IUIOCKOCTH. JlepeBbsi.

CriyyaitHble S5KCIEPUMEHTHI (OMBITHI) U CITydaliHble COOBITHSL. DiIeMEHTapHbIE COOBITUS (MCXOIbI).
BeposiTHOCTB ciiy4aiiHOro coObITHs. BIU30CTh 4acTOTHI M BEpOATHOCTH COOBITHIA. CitydaliHble OIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuu Haja COOBITUSMH: IepecedeHue, OOBbeAMHEHHE, MPOTHBOIOJIOKHBIE COOBITHS.
Huarpammsl Ditnepa. @opmysa CoKEHUS] BEPOSITHOCTEM.

VYcnoBHas BEpOSATHOCTb. YMHOXKEHHE BEPOATHOCTEH. JlepeBO CilydalHOTO 3KCIIEpUMEHTA.
®dopmyna moaHoM BeposaTHocTH. Popmyia baiteca. HezaBucumbie cOOBITHS.

buHapHbIl ciydaliHbIN ONBIT (MCIIBITAHKE), yelieX U Heyaada. HezaBucumble ncneiranus. Cepus
HE3aBUCHMBIX MCIBITAaHUM 10 mepBoro ycmexa. [lepectaHoBku u daktopuan. Yucio coderaHuil.
Tpeyronsauk ITackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCHMBIX UcTIbITaHUN beprymm. CiyuaitHblii BBIOOP U3 KOHEUHOW COBOKYITHOCTH.

Cnyualinas BenuunHa. Pacnipenenenne BeposiTHocTel. Jlnarpamma pacnpenenenus. Onepaunu Haj
CIIy4aillHbIMU BeIMunHamMu. buHapHas ciyvaitHas BenuuuHa. [I[puMmepsl pacnipeeneHuil, B TOM YHCIIe
TeOMETPUUYECKOE U ONHOMHATILHOE.
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11 KJIACC
Yuciia U BIYUCTIEHUS

HaTypa.HBHBIe M 1OCJIbIC HUCia. HpI/IMeHeHI/Ie MMPU3HAKOB ACITIUMOCTH LCJIbIX YHUCCII, HaI/I60JIBIJ_II/II71
obmwmit genutens (nanee — HOJI) u naumensiee obmiee kpatHoe (naiee — HOK), octaTkoB 1mo Moaysiio,
aJIropuTtmMa EBKJII/II[a JJI1 pCHICHUA 3a1a4 B LCJIbIX YHUCIIaX.

KomruiekcHbie yncia. Anrebpandeckas U TpUTOHOMETpUUecKass (POpMbI 3aIMHUCH KOMILUIEKCHOTO
yucina. ApudpMeTuuecKkue ornepanuy ¢ KOMIUIEKCHBIME unciamMu. M300pakeHrne KOMIIEKCHBIX YHCes
Ha KoopJauHaTHOM 1ockoctu. opmyna Myaspa.

Kopau n-oii creneHu w3 KOMIUIEKCHOrO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCENl JUISl PELICHUS
(buU3MYECKUX U TEOMETPUUYECKUX 3aa4.
YpaBHeHNsl M HEPABEHCTBA
CucremMa M COBOKYNHOCTh YpPaBHEHHH M HEpaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCUIIBHBIE HEPABEHCTBA.
OT6op KOpHEHl TPUTOHOMETPUUECKUX YPAaBHEHHH C TOMOINBID TPUTOHOMETPHUYECKOM
OKPYKHOCTH. Penienre TpuroHoMeTpu4ecKux HEPaBeHCTB.
OCHOBHBIC METO/IbI PELICHHS MTOKA3aTEIbHBIX U JOrapupMUUECKuX HepaBeHCTB. OCHOBHBIC
METO/IbI PEIICHHS UPPALMOHAIBHBIX HEPABEHCTB.
OCHOBHbBIE METOJbl PELIECHUS CUCTEM U COBOKYIHOCTEH palMOHAIbHBIX, UPPALMOHAIIbHBIX,
MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX YPABHEHHIA.
VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.
IIpuMeHeHne ypaBHEHNH, CHCTEM M HEPABEHCTB K PELICHUIO0 MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3aMyYHbIX 00JacTel HAyKU U pealbHOM JKU3HU, UHTEPIIPETALINS [TOJIyUEHHBIX PE3yIbTaTOB.
DOyHKUUH ¥ rpaduKu
I'papux xommosunmu ¢yHKkuuid. I'eomeTpuyeckue oOpa3bl ypaBHEHUH M HEPaBEHCTB Ha
KOOPJAMHATHOU IIJIOCKOCTH.
Tpuronomerpuyeckue GpyHKIIMU, UX CBONUCTBA U TpauKH.
I'paduueckue MeToAbl pelleHHs YpaBHEHUH U HepaBeHCTB. ['paduyeckne MeToJbl perieHus
3a/1a4 ¢ mapaMeTpaMH.
Ucnonb3zoBanue rpadukoB PyHKIUN ST KCCIIEOBAHUS MIPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U PEATbHOU KU3HU.
Hauyana maTemaTn4ecKoro anajimsa
[IpumMeHeHre NPOM3BOAHON K HCCIENOBaHHIO (DYHKIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenre HauOobIIero 1 HAMMEHbIIET0 3HaYeHNUH HEeMTPEePhIBHON (PYHKIIMHN Ha OTpE3Ke.
[IpuMeHeHre MpOU3BOIHOM JIsl HAXOKIEHUSI HAMITYUILIEr0 PEeIIeHUs B IPUKIIAIHBIX 3a7a4dax, s
oTpesieNIeHUs] CKOPOCTH U YCKOPEHUs Mpoliecca, 3a1aHHOro (opMyIIoil miin rpadukoM.
[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. I[lepBooOpa3HbIe AIEMEHTaApHBIX
¢bynxuii. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.
WuTerpan. I'eomerpuueckuii cMpica HMHTErpana. BelunciieHne ompenenéHHOro HMHTErpajiga Io
¢dopmyne Hetorona—Jleitbnuna.
[IpumeneHue wuHTerpajga Jid HaXOXKIEHUS IUIoHIafed IJIOCKMX @uryp #u oO0BEMOB
F€OMETPUYECKHX TEJI.
[Tpumepsr pemienuit auddepeHnnanbHbIX  ypaBHEeHMA. MareMaTHueckoe MOJIEIMpPOBaHUE
peasbHBIX MPOIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.
BeposiTHOCTB M CTATHCTHKA

CoBMecTHOE pacnpeesieHUE IBYX CIy4ailHbIX BenurH. He3aBucumble ciydailHble BETMYHHBI.
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MareMatnueckoe OXHUJaHUE CIydalHOW BeNMWUYMHBI (pacmupenenceHus). [Ipumepsl mpuMeHEHUsS
MaTEeMAaTHYECKOTO OXUJaHUs (CTpaxoBaHUE, JIOTepes). MareMaTudeckoe OXUJAaHWe OWHAPHOMN
CIIy4yallHOM BeIMYMHBL. MaTeMaTH4ecKOoe OKHMJAaHHUE CyMMBI CIIy4alHBIX BEJIMYMH. MaTemaTudeckoe
O’KU/IaHUE TEOMETPUYECKOT0 U ONHOMHUAIBHOTO pacIpeaeIeHui.

Jucnepcusi ¥ CTaHJAPTHOE OTKJIOHEHHME CIIy4alHON BeluuuHbl (pacnpeneneHus). Jucnepcus
OuHapHOM ciyyailHOW BeIMYMHBI. MareMaTH4ecKOoe OKUJaHUE MPOU3BEIACHMS M JTUCHEPCUS CYMMBbI
HE3aBUCHMBIX CIIy4yallHBIX BenMuuH. Jlucrepcus W CTaHAAPTHOE OTKJIOHEHHE OMHOMHAIBLHOTO
pactpeaeneHus. /Jucnepcus U CTaHAapTHOE OTKJIOHEHHE NeOMETPUYECKOT0 PaCIpeNCIICHHUS.

HepasenctBo YebObiméBa. Teopema UYeOwmméBa. Teopema bepHymu. 3akoH OONBIIMX YHCEN.
Bribopounslii  Metox uccienoBanuii. Bribopounsie xapakTepucTuku. OIeHHBaHUE BEPOSTHOCTHU
COOBITHSL IO BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEUIIMX THIOTE3 C IOMOIIBIO H3YyYEHHBIX
pacrpeeneHui.

HenpepeiBable citydaiible  BenuuuHbl.  [Ipumepsl. @DyHKIMA IIIOTHOCTH  BEPOATHOCTH
pacnpezneneHus. PaBHOMepHOe paclpeneneHue M €ro  CBOWCTBA. 3ajadd, M[PUBOASILKE K
II0KAa3aTeIbHOMY paclpeesIeHUI0. 3a1aui, IPUBOJAIINE K HOpMaJIbHOMY pactpeneincHuro. OyHknus
IUIOTHOCTH BEPOSITHOCTH TI0OKA3aTENbHOIO pacilpenesieHusi, (YHKIHMS IUIOTHOCTH BEpOSITHOCTU
HOpMaJIbHOrO pacnpeaeneHus. yHKIuUsA IVIOTHOCTU U CBOKWCTBAa HOPMAJIBHOTO PACIIPENEICHMUSL.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHMBIX COOBITMHA. 3ajauu, NpUBOAALIME K
pacupenenenuro Ilyaccona.

KoBapuanust 1Byx cimydaitapix BenuunH. Koadduuument nuneitnoit koppemnsun. COBMECTHbIE
HaOroeHUs ABYX BelnUuuH. BbiOopounblit koadduuuent koppensuuu. Paznuune Mexay JTuHEHHOM
CBSI3bI0 M IPUYMHHO-CIICJCTBEHHOM CBA3bI0. JIMHEIHAas perpeccusi, METOl HAMMEHBIINX KBaIpaTOB.

INPEAMETHBIE PE3YJIbTATBI

K konmy o6y4yenus B 10 kinacce oOyyaromuiicss HOTyYHUT celylOIUe IpeAMETHbIE pe3yIbTaThl
10 OTJEJIBHBIM TeMaM (eiepaIbHON pabodel mporpaMMel yueOHOTO Kypca
«Anrebpa 1 Hadajga MaTEeMaTHYECKOTO aHAJIN3a»:

Yuciia v BBIYUCJICHUS:

CBOOOJHO ONEPUPOBATH MOHATHIMU: PAllHOHAIBHOE YUCIIO0, OECKOHEUHAas epruoinyecKas 1poob,
IIPOLICHTBI, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA PAllMOHAIBHBIX U JEHCTBUTEIBHBIX YHUCEN, MOAYIb
JIeHCTBUTEIILHOTO YHCIIA;

INPUMEHSTh APOOM M TPOLEHTHI Ul PELIEeHUs NMPUKIAJAHBIX 3aJad U3 Pa3JIMYHBIX OTpacien
3HaHUH U pPeaJbHOM )KU3HU;

NPUMEHSTh IPUOIMKEHHBIE BBIYMCIICHNUS, IPAaBUIIA OKPYTJICHUS, IPUKUAKY U OLIEHKY pe3yibTaTa
BBIYHCIICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTEIIEHB C LIEIbIM MOKa3aTelIeM, UCIIOIb30BaTh MOAXO0IAIIYIO
(bopMy 3anucH 1eHCTBUTENBHBIX YMCEN IS peIIeHUs MPAKTHYECKUX 3a/1a4 U MPE/ICTaBICHUS TaHHbBIX;

CBOOOJHO OTEPUPOBAThH MOHATHEM: apU(PMETUUYECKUN KOPEHb HATYpaJIbHOM CTENEeHH;

CBOOOZHO ONEpUPOBATh IMOHSITHEM: CTENEHb C pALMOHAIBHBIM IOKa3aTeaeM; CBOOOIHO

OTIEpPUPOBAThH MOHATHAMHU: JIOTAPU(PM YHUCIIa, NECITUYHBIE U HATYpaJIbHbIE
sorapumsr;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOTO
apryMeHTa;

ONEpPUPOBATH MOHATUAMU: APKCHHYC, APKKOCUHYC M apKTAaHT€HC YHCIOBOIO apryMEHTa.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOJTHO OIEPHUPOBATH MOHATHSAMU: TOXJIECTBO, YPAaBHEHHE, HEPAaBEHCTBO, PaBHOCHIIbHBIC
YPAaBHEHUS U YPaBHEHUS-CIIEACTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

IPUMEHSATh Pa3INnYHbIE METO/Ibl PELICHUS PALIMOHAIBHBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUH,
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IIPUMEHATh METOJ MHTEPBAJIOB JUIsl PELICHHs HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJTHOW IMEePEeMEHHOW, MHOTOWIEH C IeJTBIMU
KO3 pULIHEHTaMU, KOPHU MHOTOUWIEHA, IPUMEHSTh JIeJIEHHE MHOIOWIEHa HA MHOT'OWIEH C OCTaTKOM,
teopeMy be3y u teopemy Buera juis penienus 3anay;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHM, MaTpula, ONpeAeIuTelb
MaTpulbl 2 X 2 ¥ €ro reOMeTpU4eCKUil CMbICI, UCIOIb30BATh CBOIMCTBA onpenenuTens 2 * 2 i
BBIUMCJICHUS €r0 3HAYEHUs, IPUMEHATH ONPENCINUTENN I PEUICHUs CUCTEMBl JIMHEHHBIX
YpaBHEHUH, MOJEIUPOBATh peEajbHbIE CHUTYAal[MU C IIOMOIIBIO CHUCTEMbl JIMHEHHBIX YpaBHEHUH,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJEIU C IOMOILIBIO MaTpUll U OINpEAETIUTeNeH, UHTEPIPETUPOBATh
IIOJIyYEHHBIN pe3yiIbTarT;

UCIIOJIb30BaTh CBOMCTBA IEHCTBUI C KOPHAMH U1l IPeoOpa30BaHUs BbIPAKEHUH;

BBINOJIHATH IIPE0Opa30BaHUsl YMCIOBBIX BBIPAKEHHMH, COJIEpKAIUX CTENEHH C PaldOHAIbHBIM

IIOKa3aTeseM;

MCII0JIb30BaTh CBOMCTBA Jorapu(pMoB 11 IpeoOdpa3oBaHUs JOrapu(PMUUECKUX BbIPAKEHU;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MPPALUOHANIbHBIE, [TOKa3aTelbHbIe U JOrapupMHUUECKUe
YpaBHEHHUS, HAXOIUTh UX PEIICHHUS C [IOMOILbIO PABHOCWIIbHBIX IIEPEXO00B UJIU OCYIIECTBIISS IPOBEPKY
KOpHEH;

IIPUMEHSTD OCHOBHBIE ~ TPUTOHOMETPHYECKHE bopmynbl  ans npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: TPUTOHOMETPHUIECKOE YpaBHEHHE, IPUMEHSATh HEOOXOJMMBbIE
(dbopMyIIbl ISl pelieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUIA;

MOJICJIUPOBATh peajbHble CUTYallUH Ha SI3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS, YpPaBHEHUS,
HEPaBEHCTBA [0 YCIOBHMIO 3a/a4M, UCCIEN0BaTb IIOCTPOEHHBIE MOJAEIH C HCIOIb30BAHUEM
anmapara anreopsl.

DYyHKIUUHN U TPAPUKHU:

CBOOOJTHO OTIEPHPOBATh MOHATUAMU: (PYHKIHS, CIOCOOBI 3a/1aHuUs (PYHKIIUH, B3aUMHO OOpaTHbIE
¢byHKIMK, KOMOO3ULUSA (QYHKIUH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTAapHbIE MpeoOpa3oBaHus
rpadukoB QpyHKIHNI;

CBOOOJIHO OIEPUPOBAThH MOHATUAMHU: 00JIACTH ONMPENETICHUS U MHOXKECTBO 3HaUCHUH (DYyHKIIMH,
HYJIU QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OIIEPUPOBATH MOHATUSAMMU: YETHBIE U HEYETHBIC byHKIUH,

nepuoandeckue (QyHKIUH, MPOMEKYTKM MOHOTOHHOCTH (DYHKLIHH, MAKCUMYMbl U MUHUMYMBbI

¢byHK1MH, HanOoJIbIIIee U HAaMMEHbIIee 3HaUeHNe PYHKIIUN Ha TPOMEXKYTKE; CBOOOAHO ONEpUPOBAThH

HNOHATUSMU: CTENIEeHHas! QYHKIUS C HATYPaJIbHBIM U LEJIbIM

nokasaresuem, rpaduk CTeNeHHON (QYHKIMHU C HATypaJIbHBIM U LI€JIBbIM MOKa3aresaeM, rpaduK KOpHs n-
Oli cTeneHu Kak (PyHKIUM 0OpaTHOM CTENEeHH C HaTypaJbHBIM IIOKa3aTeseM;

OIIepUpPOBATh MOHATHAMHU: JIMHEWHasA, KBaJpaTUUHasl U JpOOHO-IMHENWHas (YHKIUU, BBITOJIHATh
3JIEMEHTApPHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX IPaHKOB;

CBOOOJIHO OIEPUPOBATH TOHATHUSIMHU: rokaszaresbHas u  JorapupmMuyeckas
(byHKIMH, MX CBOWCTBA U Ipa)MKH, UCTIOIB30BATh UX IPpaUKH JJIs PELIeHUs] ypaBHEHHI; CBOOOHO
OIIEPUPOBATH MOHATUSMMU: TPUTOHOMETPUUECKAs OKPY’KHOCTB,

oTpesieNieHue TPUTOHOMETPUYECKUX (QYHKIIUI YHCIOBOIO apryMEHTa;

MCIOJIb30BaTh IrpadKu PYHKIMHA JIJIs1 UCCIIEJOBAHUSI MPOLIECCOB M 3aBUCUMOCTEH MpHU peleHuu
3a]1a4 U3 APYrux yueOHbIX MPEIMETOB U pealIbHOM JKU3HHU, BEIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXKIY
BEJINYNHAMU;

Hayana maTeMaTH4eCKOro aHajamu3a:

CBOOOJHO ONEpUpOBaTh MOHATHAMH: apudMeTHdeckass M TeoMeTpuyecKas Mporpeccus,
O0eckoHeyHO yObIBarolasi reoMeTpudeckas MpOrpeccus, JHUHEHHBIH M SKCHOHEHIMAJIbHBIA  pOCT,
dbopMyna CIOXKHBIX MPOIEHTOB, HUMETh MPECTaBICHHE O KOHCTAHTE;
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UCIIOJIb30BaTh MPOTPECCHH ISl PELICHUS PEaTbHBIX 33/1a4 MPHUKIJIAHOTO XapaKTepa,

CBOOOJHO  ONEpUPOBaTh  IOHATUSAMHU: [I0CJIEI0BATENIBHOCTh,  CIOCOOBI  3aJaHus
MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE M OrPaHMYCHHBIE MOCIEIOBATEIbHOCTH, MOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMaTHYECKOIr0 aHaIu3a Kak aHaiuu3a O€CKOHEYHO MallbIX;

CBOOOJHO OIEpUPOBaTh IOHATUSAMHU: HENpepbIBHbIE (YHKIMM, TOYKH pa3pblBa TIpaduka
¢byHKIMH, aCHMOTOTHI Tpaduka GyHKINH;

CBOOOJIHO ONEpUPOBATh MOHATHEM: (YHKLUS, HENIPEPhIBHAS HA OTpPE3Ke, MPUMEHSATh CBOWCTBA
HETPEepbIBHBIX (DYHKIMIA J1s pelIeHus 3a1ay;

CcBOOOJIHO ONEpPHPOBATh MOHATUSAMMU: NE€pBasi U BTOpasi MPOU3BOJHbIE (DYHKIMH, KacaTelbHas K
rpaduky G yHKINH;

BBIYHUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHNUS, YACTHOI'O U KOMITO3ULIUH JIBYX (DYHKIIHH, 3HaTh
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh NT€OMETPUYECKUNA U (PU3NUECKUI CMBICI IPOU3BOAHOM JUIsl pelieHHs 3a/ad.

MHoxecTBa U JIOTHKA:

CBOOOJIHO ONEPHPOBATH MOHATUSAMH: MHOKECTBO, OIEPAl[MM HAaJ MHOKECTBAMU; UCIIOJIb30BaTh

TEOPETUKO-MHOXKECTBEHHBIN ammapaT Ui OIWCAHUSA pPeabHBIX
MIPOIIECCOB U SBIICHUM, IPH PELICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: OIpEJesIeHUE, TeOpeMa, YpaBHEHHE- CIIE/ICTBUE, CBOMCTBO
MaTeMaTHYECKOro 00BEeKTa, J0KAa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS 1 HEPABEHCTBA.

BeposiTHOCTDH U CTATHCTHKA

cBOOOJHO ONEpUPOBATh MOHATUSAMU: rpad, TUIOCKUN rpad, CBA3HBIN rpad, myTh B rpade, Lerb,
UK, IEPEBO, CTENICHb BEPIIUHBI, IEPEBO CIYYAHHOTO SKCIIEPUMEHTA;

CBOOOZIHO ONEpUPOBaTh IMOHATHUSAMU: CIIy4alHBIM SKCIIEPUMEHT (OIBIT), CllydallHOE COOBITHE,
3IIEMEHTAPHOE CITydaifHOe COOBITHE (IEMEHTAPHBIN NCXO0/T) CITy4aifHOTO OTIBITA, HAXOAUTH BEPOSTHOCTH
COOBITHI B OTIBITaX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHIMU;

HaXOJUTh U (OPMYIUPOBATH COOBITHS: NIEpecedeHre, 00beTMHEHHNE TaHHBIX COOBITHH, COOBITHE,
IPOTHBOIOJIOXKHOE JaHHOMY, MCIOJb30BaTh JAUarpamMMsl Diiepa,

KOOPJIMHATHYIO MPSIMYIO JJIsl pellieHusl 3a]a4, 1M0JIb30BaThCsl (POPMYIION CIIOKEHHsI BEPOSATHOCTEH s
BEPOSTHOCTEH ABYX U TpeX CIIydalHBIX COOBITHA;

ONEPUPOBATh TOHATHUAMM: YCIIOBHAsI BEPOSTHOCTb, YMHOXEHUE BEPOSTHOCTEH, HE3aBUCUMBIE
COOBITHS, IEPEBO CIIy4alfHOTO HKCIEPUMEHTA, HAXOANUTh BEPOSATHOCTH COOBITUH C MOMOIIBIO IPaBUIIA
YMHOXXEHUS, JiepeBa CIIy4aifHOrO OIbITa, WCHOJb30BaTh (OPMYIY IMOJHOW BEPOSTHOCTH, (GopMyity
Baiieca npu pemeHuu 3aaad, onpenensTh HE3aBUCUMOCTb COOBITHH MO (GopMylie U MO OpraHu3alUH
CIIy4allHOTO DKCIIEPUMEHTA;

IPUMEHATh M3Y4YEHHblE KOMOMHATOPHbIE (OPMYIIbI ISl MEPEUUCIICHUS] 3JIEMEHTOB MHOXKECTB,
3JIEMEHTapHBIX COOBITUI CITy4yalfHOTO ONBITA, PELICHUS 33/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOO/THO OTNIEpUPOBATh MOHATHAMU: OMHAPHBIHN CITy4aiiHbIH ONBIT (MCIIBITAHKE), YCIIEX U HeyAaya,
HE3aBUCHMbIE UCIBITAHUS, CEPUs UCTIBITAHUM, HAXOAUTh BEPOSTHOCTH COOBITHI: B CEPUM HCIIBITAaHUI
JI0 TIEPBOTO ycIieXa, B CEpUH HCMbITAHUN bepHyIu, B OnbITe, CBI3aHHOM CO CIy4allHBIM BHIOOPOM M3
KOHEYHOU COBOKYITHOCTH;

CBOOOZHO OMNEpUpOBaTh MOHATHAMH: ClydailHash BEJIUYMHA, pacHpelielieHHe BepOSATHOCTEH,
quarpamMma pacopenesieHus, OuHapHas cliydaiiHas BeJIMYMHA, TeOMETpPUYecKoe, OWHOMHAIIbHOE
pacnpezeneHue.

K xoniy o6yuyenus B 11 kiaacce oOyyaroniuiicst mogyduT CleIyroIIue MPeMETHbIE PE3YIbTaThl
0 OTJICTBHBIM TeMaM ¢eaepabHON padodeit mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Hadyajga MaTEMaTHUYECKOTO aHAIN3a»:
Yuciia v BBIYUCJICHUS:
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CBOOOJIHO OTEPUPOBAThH MOHITHAMH: HATypaJIbHOE M 1IE€JI0€ YHCII0, MHOKECTBA HATYpPaJTbHBIX U
LEJIBIX YKCell, UCIO0JIb30BaTh Npu3Haku aenumoctu nensix yucen, HOJ u HOK nHarypanbHbIx uncen
JUISL pelieHus 3a71a4, IPUMEHSTh alroput™ EBkina;

CBOOOJIHO ONEPHPOBATH IMOHATHEM OCTAaTKa IO MOIYJIO, 3alMChIBaTh HATypaJbHBIE YHCIA B
Pa3IMYHBIX MO3ULIHUOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO ONEPUPOBATH MOHATHSAMHU: KOMIUICKCHOE YHCIIO M MHOXXECTBO KOMILJICKCHBIX YHCEII,
MPEACTABIIATh KOMIUICKCHBIE YHCIa B aJireOpandecKol W TPUTOHOMETPHUYECKOU (HhOpMeE, BBITOIHATH
aprupMETHUYECKHUE ONIEPAIIMU C HUMH M H300pakaTh Ha KOOPIUHATHOM TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOZHO ONEPUPOBATH MOHATHUSAMHU: UPPALUOHAIBHBIC, MMOKA3aTeIbHBIC U JIOTAPHU(PMUICCKHEC
HEPABEHCTBA, HAXOJIUTh UX PELICHHS C TIOMOIIBIO PABHOCUJIBHBIX NIEPEXOOB;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPHUECKOTO YPABHECHUS;

CBOOOZHO  OMEpPUpPOBaTh  IMOHSATHEM TPUTOHOMETPUUYECKOE  HEPAaBEHCTBO, IMPUMEHSTh
HE00XoauMBbIe (POPMYITBI ISl PEIICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOZHO OINEpPUPOBATH MOHATHUSMHU: CHUCTEMA U COBOKYIMHOCTb YpPaBHEHUW U HEPABEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CHCTEMbI-CIEACTBUS, HAXOAUTh PELIEHUS CHUCTEMbl U COBOKYIHOCTEU
paloHaIbHBIX, UPPALMOHANIBHBIX, TTOKA3aTENbHBIX U JIOTApU(MUYECKIX YPAaBHEHUH 1 HEPABEHCTB;

peliate  paluoOHalbHBIC, HPpPALMOHAIBHBIE,  IOKa3aTeNbHbIE,  JOrapupMUYecKue U
TPUTOHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA, COJEpKAIIKUE MOYJIM U TapaMETPhL;

NPUMEHSTh rpaUuecKre METOMAbl AJSl PeUIeHUs YpaBHEHUIl M HEPaBEHCTB, a TakXKe 3a/1ay C
rnapamMeTpamu;

MOJIEJIMPOBaTh peajbHbIE CUTYallUd Ha fA3bIKE aureOpbl, COCTaBJISTh BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBUIO 331a4H, UCCIIE10BATh IOCTPOEHHBIE MOIEIIU C UCII0JIb30BaHUEM
ammapara anreOpbl, HHTEpIPETUPOBATh MOMYICHHBIH PE3yIIbTAT.

DYyHKIUUHN U TPAPUKHU:

CTPOUTH rpadKH KOMITO3UIIUU (PYHKITUH C TTOMOIIBIO JIEMEHTAPHOTO UCCIIEIOBAHUS U CBOMCTB
KOMIIO3ULIUH JIBYX (YHKLUH;

CTPOUTH TeoMeTpHueckue 00pa3bl ypaBHEHNUN 1 HEPABEHCTB HAa KOOPJIMHATHOM IIIOCKOCTH;

CBOOOJTHO OMNEpPHPOBATH MOHATHAMM: I'padUKU TPUTOHOMETPUUECKUX (DYHKIMHA; MPUMEHSThH

GYHKIMM TSI MOJIETTMPOBAHUS U KCCIIEI0BAHNUS pEaIbHBIX IIPOIIECCOB.

Hauyana MaTemMaTH4ecKoro aHajimn3a:

MCIIOJIb30BaTh IPOU3BOHYIO I UCCIIEI0OBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJUTh HauOoJblllee W HaWMEHbIEee 3HAUYeHUs (YHKIUM HENpepbIBHOW Ha OTPE3KE;

MCIIOJIb30BaTh NPOU3BOJHYIO [UIsI HAaXOKIACHWS HAWIIYUIIEr0 pEIICHHs B IPUKIAIHBIX, B TOM
qlClie COLUATIbHO-DKOHOMHUYECKHX, 3a/ayax, AJs ONpPENeNeHUs CKOPOCTH M YCKOPEHHs Mpoliecca,
3aJJaHHOTO (POPMYJION MM rpaduKoM;

CBOOOJTHO ONEepUpOBaTh MOHATHSAMHU: IEpBOOOpa3Has, OMpeAeTIEHHbIM HMHTErpaj, HaXOIUTh
epBOOOpa3HbIE NIEMEHTAPHBIX (PYHKINN U BBIYUCIATH HHTErpal 1o popmyine HetoTona—JleitOnuiia;

HAXOJUTb IJIOLIA/IN TUIOCKUX (pUTyp U 00BEMBI TEJ C TOMOIIbIO HHTErpaa;

UMETh TPEACTAaBIEHUE O MaTeMaTHUYeCKOM MOJEIUPOBAaHUN Ha TMPUMEpPE COCTaBJICHUS
nuddepeHInaTbHbIX YPaBHEHHI;

pemate MNpPUKIAAHbIE 33/Jayd, B TOM YHCIE COIHATIbHO-DKOHOMHYECKOTO M (PU3UYECKOro
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOI0 aHAJIN3a.

BeposiTHOCTB M CTATHCTHKA
OIIEpUPOBATh NOHATUSMHU: COBMECTHOE PACIPEEICHUE ABYX CIy4allHbIX BEJIMYNH, UCIIOIb30BaTh
TaOJIUIly COBMECTHOTO pacHpeAesieHus IBYX CIy4allHbIX BEJIMYMH [ BBIACICHUS paclpe/leieHus
Ka)KJO0W BEJIMYNHBI, ONPEAEIICHUS HE3aBUCUMOCTH CIIy4aiiHbIX BEJINYMH;
CBOOOJHO ONEpUPOBATh IOHATHEM MATEMaTHYECKOTO OXHJIAHUS CIydyailHOH BEIMYHHBI
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(pacnpenenenus), NPUMEHATh CBOICTBA MAaTeMaTHYEeCKOro OXHJIAaHUA TpU pElIeHWH 3ajad,
BBIYUCIISITH MATEMATUYECKOE OXKHIaHNEe OMHOMHAILHOTO U TE€OMETPUYECKOTO pacpeieTICHUN;

CBOOOZIHO ONEpUpOBaTh MOHATUSIMM: JUCIEPCHUS, CTAaHAAPTHOE OTKJIOHEHHME CIlydailHOU
BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCIEPCUU CIy4yallHOM BEIWYMHBI (paclpeiesieHus) Npu pelieHun
3ala4, BbIYUCIIATH JUCIICPCUIO W CTAHAAPTHOC OTKIIOHCHUC I'COMCTPUYCCKOTO U OMHOMHAJILHOT'O
pacnpeneeHuit;

BBIYUCIISATH BEIOOPOYHBIE XapPAKTEPUCTUKU IO JaHHOW BHIOOPKE M OLIEHUBATh XapaKTEPUCTUKU
reHepalbHONH COBOKYIHOCTH JIaHHBIX MO BBIOOPOUHBIM XapakTepucThkaM. OLeHHBaTh BEPOSTHOCTU
CO6BITI/Iﬁ U TPOBCPATH HpOCTefIHIPIe CTaTUCTHUYCCKUC TUIIOTC3bI, IOJIB3YACH HU3YYCHHBIMHU
pacupeneneHusIMu
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Hass Komuuecrt OCHOBHBIE BUJIBI
aHue BO OcrosOe JIeATEILHOCTH
coJIepiKaHue
paszaena JacoB 00yJaromuXxcst
(Tembl)
MHOXecTBO 24 MHOk€eCTBO, OnepaIuu Ucnonp3oBath
JICHCTBUTCILHBIX YHCCI. HaJ MHOXKECTBAaMH U UX TEOPETHKO-
MHOrO4JICHHI. cBoiicTBa. Jlnarpammel MHO>XECTBEHHBIMN
ParmonanbsHbie Diinepa — Benna. arrapar s
ypaBHEHUS U [Ipumenenu OITMICAHMS X0J1a
HEPaBEHCTBA. e peuieHus
CucreMbl TEOPETUKO- MaTeMaTUYCCKHX 3aJ1ad, a
JIMHEHHBIX MHOKECTBE TaK)Ke peajgbHbIX MPOIIECCOB
YPaBHEHUM HHOT'O u siBjaeHuil. OnepupoBarb
amnmapara MOHSATUSAMHU: PAlIUOHATIEHOE
IS YHUCI0, OECKOHEYHas
peleHus nepuoanyeckas 1poosb,
3aja4. MPOLEHTHI; UPPALUOHATIEHOE
PanmonansHbIe ynCa. W JEUCTBUTEIHLHOE YHCIIO;

OOBIKHOBEHHBIE U
JeCSITUUHBIE pOooH,
MIPOLIEHTHI, OECKOHEUHBIE
MIEPUONYECKHUE TPOOH.
[Tpumenenue nqpodeit u
MIPOLIEHTOB IS

peeHsI TPUKJIATHBIX
3ajau.

JlecTBuTENbHBIE

qucia.

PannonansHbIe 5
uppaloHalbHbIe

qHca.

Apudmernueckue
oriepanuu C
JeCTBUTENIbHBIMU
YHCIIaMU.

Mopyns
JeMCTBUTENILHOTO YUCIIA U
€ro CBOMCTBA.
[TpubnuxEénnnie
BBIUUCIICHUSI, TTPaBUIIA
OKpYTJICHUS, IPUKUIKA U
OLIEHKa pe3yJbTaTa

MOJZYJIb J€MCTBUTEIBHOTO
4KCJIa; UCTIOIb30BaTh 3TN
MOHSTHS IIPU NIPOBEACHUN
pacCyXIeHUU

U 10Ka3aTeIbCTB,
IPUMEHSTH IpoOU U
IIPOLIEHTHI JUIsl PEILICHUS
IIPUKJIAIHBIX 3a7a4 U3
Pa3INYHBIX OTpacien
3HAHU U peaTbHOU KU3HH.
Hcnons3oBate
NpUOIKEHHBIE
BBIUMCJICHMS], ITpaBUIIa
OKpYTJIEHUS, MPUKUJIKY U
OILICHKY pe3yJIbTaTa
BBIYHCIICHU.




BBIYHCJIEHUI.




OCHOBHBIE METOJIEI
pelIeHus UeNbIX U
JTPpOOHO-pallMOHATBHBIX
ypaBHEHUH

Y HEPAaBEHCTB.
MHOro4ieHsl OT OTHOU
nepeMeHHou. Jlenenue
MHOTrO4JICHA Ha
MHOTOWIEH C OCTaTKOM.
Teopema be3sy.
MHoOrouieHsl ¢ UEIbIMUA
Kod(hhUeHTaMH.
Teopema Buera.
Pemenue cucrem
JIMHEWHBIX YPaBHEHUH.
Marpuua cucteMbl
JIMHEWHBIX YPAaBHEHUH.
Onpenenurens MaTPULbI
2X2, ero reoMeTpuYeCcKui
CMBICII U CBOMCTBA;
BBIYHMCIIEHHUE €TO
3HAUYEHMSI; IPUMEHEHUE
ONpPEeIeTUTENS 115
pelIeHus: CUCTEMBI
JIMHEWHBIX YPABHEHUM.
Pemrenne npukitagHbeIx
3a7a4 C MOMOILBIO
CHUCTEMBI JIMHEHMHBIX
YpaBHEHHI

[IpuMeHsTh pa3nn4HbIC
METO/bI PELICHUS
paloHaIbHBIX U APOOHO-
palMOHAIbHBIX YPAaBHEHUM; a
TaK)Xe METOJ] UHTEPBAJIOB IS
pELIeHUs] HEPABEHCTB.
OnepupoBath NOHATUSIMU
MHOT'OWIEH OT OJTHOM
IIEPEMEHHOM, €T0 KOPHU;
MIPUMEHSATD JIEJICHUE
MHOTO4JICHA

Ha MHOTOWIEH C OCTaTKOM,
teopemy be3dy u Tteopemy
Buera nyis pemenus 3anad.
OnepupoBaTh NOHATUAMU:
CHCTEMA JIMHEWHBIX
YpaBHEHUU, MaTpPULIa,
ONPEAECITUTEND MATPHULIBL.
Hcnonb3oBath CBOMCTBA
OTIPEACIUTEINS 2 X 2 ISt
BBIYMCIICHUS] €T0 3HAaYEHU S,
MIPUMEHSATD

ONPEAECITUTENM ISl PELICHUS
CHUCTEMBI JINHEUHBIX
YpaBHEHUM.

MopnennpoBaTh peajibHbIE
CUTYaLlMH C TIOMOILBIO
CHCTEMBI JINHEHHBIX
YpaBHEHUU, UCCIIEIOBATh
ITOCTPOEHHBIE MOJIEIH C
MTOMOIIIBIO MaTPHI]
OnpeaeIuTeNeH,
WHTEPIPETUPOBATH
MIOJIYYEHHBIN

pe3yabTar




OyHKIUY U
rpadukH.
CreneHHas
byHKIMA C
LIEJTBIM
MOKa3aTeyieM
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OyHKIHSI, CIIOCOOBI 3aTaHUS
¢dbynkuun. Bzanmuao
oOpaTHbIe (PYHKITUH.
Kommozurus ¢yHKIniA.
I'paduk pynkmm.
DJieMeHTapHbIe
npeoOpazoBanus rpaduKoB
¢dbynkumii. O6macth
orpeziesieHUus] 1 MHOXECTBO
3HaueHui GpyHkiuu. Hymu
¢ynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA.
YETHble 1 HEYETHBIE
¢bynkuuu. [lepuoanueckue
GbyHKIHN.

[IpomexyTku
MOHOTOHHOCTH (DYHKITHH.
Makcumymsl 1

MUHUMYMBI () YHKITUH.
Haubonbee u
HauMEHbIIIee 3HaUCHUE
GbyHKIIUU Ha

MIPOMEXKYTKE.

JIuneitnas, kBagpaTU4Has U
IpoOHO- MUHEeHasS
GbyHKIIUH. DIeMeHTapHOe
WCCIIeIOBaHHE U
MOCTPOECHHE TPAPHUKOB ITUX
GbyHKIHUH.

CreneHs C LENbIM
rokasaresneMm. bunom
Hsrorona.

CrenenHas QyHKIUSA C
HATypPaJIbHBIM H IIETBIM
nokasarenem. Eé

CBOMCTBA U TpaduK

OnepupoBath MOHATHIMHU:
(GyHKIUS, CIIOCOOBI 3aJaHUS
(GyHKIMHT; B3aMMHO 0OpaTHbIC
(GYHKIIH, KOMITO3UITUS
¢bynkuui, rpadpuk QyHKIAH,
00JacTh onpeeneHus u
MHO>KECTBO 3HAaYECHU
byHKUIMH, HYTH QYHKITAH,
MIPOMEXYTKH
3HAKOIOCTOSIHCTBA;
JTUHEHasl, KBaJpaTHU4Has,
JIpOOHO- IMHENHHAs U
CTerneHHast PyHKIUU.
BEIIONMHATE 371IeMEHTapHbIE
npeoOpa3zoBaHus TpadUKOB
¢yHKIUi. 3HaTh U YMETH
JTOKa3bIBaTh YETHOCTD WJIH
HEYETHOCTH (PYHKITUH,
NEPUOIMIHOCTD (DYHKIIHH,
HAXOJUTh MPOMEKYTKH
MOHOTOHHOCTH (DYHKITHH,
MaKCUMYMBbI 1 MUHUMYMBI
¢GyHKIMY, HanbobllIee U
HaMMEHbIIIEe 3HAUCHUE
(GYHKIIUM Ha IPOMEXKYTKE.
@opMyIHpOBATH U
WITIOCTPUPOBATh
rpauuecKku CBOMCTBA
JIMHEMHOM, KBaJAPATUYHOM,
JTPOOHO-TMHEWHOU U
CTETIeHHON (yHKIHH.
Beipaxxats popmynamu
3aBUCUMOCTH MEXKITY
BEJIMYMHAMU.

3HaTh ONpeeNIeHHE U
CBOWCTBA CTENEHH C LEJIBIM
TOKa3aTerem;

MoAXOAAIIYTO q)OpMy 3alIucCHu
}IeﬁCTBI/ITeHB-HI)IX YHUCCJI IJIA
pPEeIICHUA NPAKTHYCCKUX 3a1a4
U IpCACTABJICHUSA JaHHBIX




Apudmernueckuit KOpeHb 16 Apudmernueckuit kopeHb | DPopMyIHPOBATH,
N-Oi CTENEeHHU. HaTypaJIbHOH CTENICHU U 3aIUCHIBATh B
HppannonaibHb €ro CBOWCTBA. CUMBOJIMYECKON
€ YpaBHEHUS [IpeobpazoBanus dopme
YHUCIOBBIX Y UCITIOJIb30BaTh CBOKMCTBA KOPHS
BBIpKCHHH, N-0ii CTeneHu JUIst
COACPKAIIMNX CTCIICHU peoOpa30BaHusl BEIPAKECHUIL.
U KOpHH. Haxonute pemienus
HpparmoHanbHbie MPPALMOHAIIBHBIX YPABHEHUI
ypaBHenus. OCHOBHbBIE C IIOMOIIBIO PaBHOCHUIIBHBIX
METOBI PEIICHUS [IEPEX0/I0B UITH
UppanruoOHAIbHBIX OCYLLICCTBJISIS IPOBEPKY
YPaBHEHHUH. kopHel. CTpouThb
PaBHOCHIIBHBIE TEPEX OB rpaduk GyHKIIUH KOPHS
B PELICHUU N-0l CTENEeHU Kak
HPpaLiOHAIBHBIX obpartHoM
YPaBHEHHUH. JUIs YHKIMU CTETIEHU C
CgoiicTBa 1 rpaduk HaTypaJibHbIM ITOKa3aTelIeM
KOpHS N-OH CTENCHU KaK
¢byHKIIMM 00paTHOI
CTEIEHU C HaTyPaJIbHBIM
II0Ka3aTeIeM
[TokazarenbHas 10 Crenens C @opMyIMpPOBATH OMPEACICHUE
byHKLUS. palroOHaIbHBIM CTEIEHHU ¢ PALIMOHAIIBHBIM
ITokaszaTenbHbIe IoKa3areyeM U e [IOKa3aTeJIeM.
YpaBHEHUS CBOMCTBA. BrimonusaTe npeodpazoBaHus

[TokazarenpHas GyHKIUS,
e€ cBoiicTBa U rpaduk.
Hcnonb3oBanue rpaduka
GyHKLIMU 1715 peleHust
YPaBHEHUM.

IlokazaTenbHBIC YpaBHCHHA.

OCHOBHBIE METO/IBI
pEIICHUS TTOKa3aTeIbHBIX
YPaBHEHUU

YHCIIOBBIX BEIPAXKEHUH,
COJEPIKALINX CTEIIECHH C
panroHAIBLHBIM
MOKa3aTeIIeM.
Hcnonb3oBate HuppoBsie
pecypcbl

JUIS TIOCTPOEHUS rpaduka
MoKa3arelbHON PyHKINU U
M3y4EHUS €€ CBOWCTB.
Haxonuts pemenus
ITOKA3aTENIbHBIX YPAaBHEHUHN




Jlorapudmuueckas 28 Jlorapudwm [aBatp onpenenenue
GyHKIHS. yucna. norapudma
Jlorapudpmudaeckue CaoiicTBa YuCia; NECATUIHOTO U
YpaBHEHUA norapﬂ(l)Ma, HATypaJIbHOT' O JIOFapI/I(bMa.
Jecsatuanabie u Ucnonb3oBath cCBOMCTBA
HaTypaJbHbBIE norapudmoB s
J0TapuQMBbI. npeoOpa3oBaHus
[IpeobpaszoBan JorapupMUUEecKUX
W€ BBIPAKECHU, BbIpakeHHil. CTpOUTh rpaduk
COoJIepIKALITIX JorapupMUUEcKoi QyHKITHH
J0TapuQMBbl. Kak 00paTHOi
Jlorapugpmuue K [IOKa3aTeJIbHON U
ckas QyHKUus, UCIIOJIb30BaTh CBOICTBA
e€ CBOMCTBA U norapudmuueckoi GyHKIUU
rpaduxk. JUISl peLIeHUs 3aa4.
Hcnons3oBanue Haxonuts pemenus
rpaduka GyHKIUH 15 norapu(MUIECKUX YpaBHEHHMA
pelIeHUs YpaBHEHUH. C TOMOIIBIO PAaBHOCHIIBHBIX
Jlorapugmuueck IIEPEXO0I0B WIH OCYILECTBIISIA
Y€ ypaBHEHUSI. MIPOBEPKY KOpHEH
OcHoBHbIE
METOIBI
pelieHus
JorapuMudeck
UX ypPaBHEHU.
PaBHOCUIIBHBIE TTEPEXO/IBI B
pereHuH
Jorapu(pMUIECKIX
YpaBHEHU
Tpuronomerpuveckue 22 CuHyc, KOCHHYC, TaHTeHC 1 | [laBaTh omnpeneneHus CUHYyca,

BBIPA)KCHUS U YPABHEHUS

KOTaHT'€HC YHCIIOBOTO
aprymeHTra. ApKCHHYC,
APKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMEHTa.

KOCUHYCa, TAHT€HCa U
KOTAHI'€HCA YUCIIOBOTO
apryMeHTa; a TAaKXKe
apKcUHyca, apKKOCHHYCa U

Tpuronomerpuueckas apKTaHT€Hca Yucha.
OKPYKHOCTB,

OIIpeIeTICHNE IIpuMeHsTh OCHOBHBIE
TPUTOHOMETPUYECKUX TPUTOHOMETPUUECKHE
(GyHKIIUH 4KCI0BOTO bopMyIbI It
apryMeHTa. npeoOpa3oBaHus
OcHoBHbIE TPUTOHOMETPUYECKHUX
TPUTOHOMETPHUUECKU BBIPAXKCHH.

e popmyIibl. [TpumeHsTH POopMYIIBI
IIpeoOpazoBanue TPUTOHOMETPHH JISl PEIICHUS
TPUTOHOMETPHUUECKU OCHOBHBIX THIIOB

X BBIPAXKEHUH. TPUTOHOMETPHUYECKHUX
Pewenne YPaBHEHUH




TPUTOHOMETPUYECKU
X ypaBHEHUI

IlocnenoBarensH
OCTH U
MIPOTPECCUH
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IlocnenoBaTeabHOCTH,
CIIOCOOBI 3aJaHUS
MOCJIEI0BAaTEILHOCTEIA.
Merton
MaTeMaTHYEeCKOMN
WH]TYKIIAH.
MOHOTOHHBIE 1
OTpaHUYCHHBIC
MOCJIEIOBATCILHOCTH.
Hcropus ananusa
OECKOHEYHO MajbIX.
Apudmerndeckas u
reoMeTpuyeckas
MPOTPECCHUU.
beckoneuno yobIBaroras
reOMETpUYECKast
nporpeccusi. Cymma
OCCKOHEYHO
yOBIBaroIIeH
r€OMETPUYECKON
MIPOTPECCUMU.
JIMHEeWHBIN u
SKCIIOHEHIIUATLHBIN
poct. Yucio e.
®opmyna

CIIOKHBIX

MIPOLIEHTOB.
Hcnonn3oBanme
MIPOTPECCUU IS
pereHus

peanbpHBIX 3a/1a4
MIPUKIIATHOTO
Xapakrepa

OnepupoBarh NOHITUSIMHU:
IIOCJIEI0BATEIbHOCTD,
CHOCOOBI 3aJaHUs
IIOCJICIOBATEIILHOCTCIH;
MOHOTOHHBIE U
OrpaHUYEHHbBIE
IIOCJIEI0BATEIIbHOCTH;
HCCIIEN0BATh
IIOCJIEI0BATEIbHOCTH Ha
MOHOTOHHOCTb 1
OTPaHUYEHHOCTb.

[Tonyuars

npecTaBIeHue 00
OCHOBHBIX HJESX

aHanIM3a

0eCKOHEYHO

MaJbIX.

JlaBatb onpezeneHue
apu(pMeTHUECKON U
F€OMETPUYECKON
nporpeccuu. JlokasbiBaTh
CBOMCTBa apupMETUUECKON U
F€OMETPUYECKON
IIPOrPECCUH, HAXOAUTb CYMMY
YJIEHOB IPOTPECCHH, A TAKKE
CYMMY 4JIEHOB O€CKOHEYHO
yOBIBarOIIEH
reOMETPUUECKON MPOTPECCUH.




Hcnons3oBath nporpeccuun
JUIsl  peuieHus  3ajad
IIPUKJIATHOTO XapakKTep.
[TpumensiTe Gopmyny
CJIOKHBIX IIPOLICHTOB

JUIsL peLLICHUs 3a/1a4 U3
pealbHOM NPAKTUKH

HenpepriBHble 16 HenpepriBHble OneprpoBaTh NOHATHAMMU:

byHKIIH. (GYHKLIMHU U UX (byHKIUS HeTIpephIBHAS HA

[IpownsBoaHas cBoicTBa. Touka OTpEe3Ke, TOUKa pPa3pbiBa
paspsbiBa. (byHKINHU, aCUMITOTA
AcuMITOTHI rpaduka QyHKINU.
rpaduKoB QPyHKLIHH. [IpumeHsTh CBOICTBA
CaoiicTBa G yHKITUI HENPEPBIBHBIX PYHKIMIA 115
HEIPEPBIBHBIX Ha pelieHus 3a1ad.
orpeske. Merton OnepupoBaTh NOHATUSAMHU:
HMHTEPBAJIOB JJIS nepBasi ¥ BTopast
peleHus MPOU3BOIHBIC (DYHKIINU;
HEPABEHCTB. HOHUMATh (PU3UYECKUN U
IIpuMeHeHnEe CBOWCTB Ir€OMETPUYECKHI CMBICIT
HeNpepbIBHBIX (PYHKIMIA IIPOM3BOJIHOM; 3aUChIBATh
JUISL pEIlIeHuUs 3aa4. yYpaBHEHUE KacaTeIbHOM.
IIepBas u BTOpas Beruucnate npous3BoaHbIe
MIPOU3BO/IHBIE (DYHKIIUH. CYMMBI, IPOU3BEICHMUS,
Omnpepnenenue, YAaCTHOTO U CIOKHOM (PyHKIINU.
T€OMETPUYECKUM U N3yuaTe mIpou3BOgHBIE
¢buznyeckuii cMbICT AIIEMEHTAPHBIX (PYHKIHIA.
MIPOU3BOJHON. YpaBHeHue | Mcmoan30Bath
KacaTeJIbHOU K rpaduKy reOMETPUUYECKUI U
¢ynkuuu. [IpousBoaHbIe buznueckuit CMBICT
ANEMEHTAPHBIX (PYHKIIUH. MPOU3BOAHOMN TS
IIponsBoaHas CyMMBlI, peleHus 3a1aq
IIPOU3BENICHNUS, YACTHOTO
1 KOMIO3UIMH pyHKINN

DneMeHThl Teopuu rpadon 2 I'pad, cBsi3HBIH Tpad, [IpencraBasTh 0OBEKTH U

Cny4daiiHble OTBITHI,
Clly4aiiHbIe COOBITHUS U
BEPOSITHOCTH COOBITHIA

MIPEICTaBIICHHUE 3aa4uH C
MOMOIIIBIO Tpada.
Crenenn

(BaJIGHTHOCTb)
BepuHbL. [IyTh B
rpade. llenn u

IIUKJTBL.

I'pads! Ha TUTOCKOCTH.
HepeBo cnydaitHOTO
skcnepumenTa CrydaifHbie
9KCIIEPUMEHTBI (OIIBITHI)
U CITy4aiiHbIe COOBITHSI.

CBSI3U MEKIY HIMH C
moMo1bio rpada,
HaXOJUTh TyTH MEXITY
BepIImHaMu rpada.
Brienste B rpade nenu u
nukibl. CTpOUTh 1epeBO
10 ONMCAHUIO CIIy4allHOTO
OTIBITA, ONTUCHIBATH
CITy4aiiHbIE COOBITHS B
TEPMHHAX JIEPEBA.

Pemrate 3amaun ¢
TIOMOIIIBIO




OnemeHTapHbIe COOBITHS
(ucxonwl). BepositHOCTh
CIIy9aifHOTO COOBITHSI.
BepositHocTu coObITHi B
OTIBITaxX

C paBHOBO3MO>KHBIMHU
AJIEMEHTapHBIMU COOBITUSMU

rpadoBBbIenaTh U
OIMUCBIBATH CIIy4ailHbIC
COOBITHS B Clly4yaliHOM
OIIBITE.

dopmMyIupoBaTh YCIOBUS
IPOBEIEHUS CIYy4ailHOTO OIBITA.
Haxoauts BeposiTHOCTH
COOBITHI B OTIBITAX C
PaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMHU
UCXO0JIaMU

Onepanuu
HaJI MHOXKECTBaMU U
coOprTusaMU. CroxxeHue u

[Tepeceuenue,
00BbEIMHEHNE MHOKECTB U
COOBITHIA,

Hcnons3oBars nuarpaMmsbl
Diinepa u BepOaIbHOE
OIMcaHue COOBITUI MpH

YMHOKCHHEC MPOTUBOIIOJI0KHBIE BBITIOJIHEHHUH ONEepaIui
BEPOSATHOCTEN. coObITus. Popmyna HaJ COOBITHUSMU.
YcnoBHas CJIO’KEHUS BEPOSITHOCTEH OlleHUBaTh U3MCHECHHE
BEPOATHOCT YcaoBHas BEPOATHOCTb. BCpOHTHOCTeﬁ COOBITHUIH IO
b. YMHOKEeHUE BEPOSATHOCTEN. Mepe HACTYIIEHHUS JIPYruX
HeszaBucum dopmyna ycI0BHON COOBITHI B CITydaifHOM
ble BeposiTHOCTH. Dopmyna OTIBITE.
COOBITUA IIOJTHOW BEPOSITHOCTH. Pelath 3a/aun, B TOM YHCIIE
Dopwmyna bajieca. C UCII0JIb30BAaHUEM JIEPEBA
HezaBucumbie coObITHs CITyHaliHOro OmbiTa, hOpMY:T
CII0YKEHUS
Y YMHOKEHUSI BEPOSITHOCTEN
DeMeHTbI Komb6unaropHoe npasuiio ®opMynHpOBATH U I0KA3bIBATh
KOMOWHATOPHKH yMHOKeHus. [lepecTaHOBKH| KOMOMHATOPHBIE (PaKTHI.
u paxrtopuain. Yucno Hcnons3oBars npaBuito
coueTaHui. TpeyroJbHUK YMHOXEHHUS, U3YYEHHBIE
[Tackans. KOMOWHATOPHBIE POPMYIIBI JJIs
CD()pMyJ'[a ounoma Herorona| HEPEUYHCIICHUS DJIEMCHTOB
Pa3JINYHBIX MHOXECTB, B TOM
YHCIIe 3JIEMEHTapHBIX COOBITUIM
B CIIy4YallHOM OIIBITE.
[Tonb3oBatbest popmynoit u
TpeyronbHukoM [lackans
JUIS OTIPEJIETICHUS YUCIa
coueraHui. [IpumeHaATH
¢dhopmyny bunoma HeroToHa
U1 IpeoOpa3oBaHus
BBIPAKEHUI
Cepun bunapHsIii ciyyaliHbII Paz0uBaTh croxkHbBIE
ITOCJIEI0BATEIbHBIX OTIBIT (MCTIBITAHKE), YCTIEX M| JKCIIEPUMEHTHI Ha
WCIIBITAaHUH. Heynada. HezaBucumele OTJEIIbHBIE UCIIBITAHHUS.
UcnwiTanus HCTIBITAHUSA. Pemare 3amaun Ha

bepnyim.

Cepust HE3aBUCUMBIX

IIOMCK BEPOSTHOCTEN




Cry4daifHbIi BEIOOD
13 KOHEYHOU

HUCIBITAaHUU JI0
IIEpBOro ycrexa.

COOBITHII B cepuu
HCTBITAHUH 10 IEPBOTO

COBOKYITHOCTHU Cepus ycIiexa U B CEpUsIX
HE3aBUCUMBIX UCIIBITAHUI ucnblTanui bepryim,
bepnynnu. CinyyaiiHblii a TAK¥KeE B OIBITAX CO
BBIOOp M3 KOHEYHOH CIIy4aiiHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOU
[TpakTudeckas pabora COBOKYITHOCTH C
C HCTIOJIB30BAHUEM HCII0IBb30BAHNEM
AJIEKTPOHHBIX TAOJIHIL KOMOHMHATOPHBIX (DaKTOB U

(dhopMyI1, B TOM YHCIIE B XO/I€
PaKTHYECKOH paboThI C
IPUMEHEHHUEM CTaHIapPTHBIX
byHKIMI

Cnyuaiinble CnyyaiiHasi BeJIMUMHA. OcBauBaTh NOHATHUSA: Coy4aiiHast

BEJIMYUHBI U Pacnpenenenue BEJIMYMHA, PACIIPEJCIICHHE,

pacnpezeneHus BeposiTHOCTeH. Jlnarpamma | Tabauma pacnpeneneHus,

pacmpeaenenus. Onepanun
HAJl CIIly4alHbIMU
BesmurHaMu. [Ipumepsl
pacnpenenenuil. bunapnas
Clly4aiiHas BeJIMYMHA.
I'eomerpuueckoe
paci-peneiaeHue.
bunommansHOE
paclpeieneHue.
MarteMaTuueckoe
0XKUJAHUE CIy4ailHON
BCJIUYHHEI.

CoBMecTHOE
pacrpeiesieHne IByX
CIIy4allHbIX BEJINYHH.
HesaBucnmsble cnyyaiinbie
BennyuHbl. CBOMCTBA
MaTEeMaTH4eCKOro
OXKHJTaHUS.

Marematnueckoe
OKHJIaHue OWMHAPHOM
CIIy4aiiHOM BEJINYUHBI.
Marematudeckoe OKUIaHNE
reOMETPUYECKOT0 U
OMHOMHATHHOTO
pacIpeneieHui.
Hucnepcus u
CTaHIapTHOE OTKJIOHEHUE.
Jucnepcust OuHapHOU
CIIy4aifHOM BEJTMYUHBI.

CaoiicTBa aucnepcuu.

JyarpaMma pacripe/eieHus.
HaxoauTh 3Ha4YeHUs CyMMBI

U TIPOM3BEICHUS CITy4alHBIX
BeaudrH. CTpOUTh OMHApHBIC
pacnpeneneHus 1mo

OITMCAHMIO COOBITUH B
cily4yaiHbIX onbITax. CTpOUTh
U pacrno3HaBaTh
T€OMETPUUECKOE U
OMHOMUAIBHOE PACIPECIICHUS.
PemraTe 3aaumn Ha BEIYHCIICHUE
MaTEeMaTUYEeCKOr0 OXKUJIaHHS.

CTpouTh COBMECTHBIE
pacnpenenenus. U3yuats
CBOMCTBa MaTeMaTU4eCKOro
OKUJIAaHUSI.

Pemars 3anauu ¢

MOMOILBIO U3YYEHHBIX
CBOJCTB.

[To n3yuenHsIM hopmynam
HaxOJUTh MAaTEMAaTHUYECKUE
0’KMJIaHUSI CITyYalHbBIX
BEJIMYWH, UMEIOIIINX
reOMETPUUYECKOE U
OMHOMUATBHOE pacIpeesieHHs
OcBauBaTh MOHATHS: TUCNIEPCHUS,
CTaHJapTHOE OTKJIOHEHUE
CIIy4ailHON BEJTMYUHBI.
Haxonuts

JUCIIEPCU
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MaremaTtudeckoe
OKUJIaHHUE MTPOU3BEACHUS U
JUCTICPCHUS CYMMBI
HE3aBHCHMBIX CITyJaiHBIX
BeauuMH. Jlucrnepcus
OMHOMUAJILHOTO
pacrpeeeHusl.

[IpakTuueckas pabora
C UCIOJIb30BAaHUEM
ANEKTPOHHBIX TAOJIHUIL

pacnpenen

CHMUIO.

N3yuaTe CBOMCTBA IUCIIEPCHUH.
[To uzydyeHHbsIM hopmyiam
HAXOJIUTh JTUCTIEPCHIO
OMHOMHUAJILHOTO
pacmpeseneHus, B TOM 9HCIie B
X0J1€ MMPAKTHUYECKOU paboThI

[ToBTOpEHME, 4 OCHOBHBIE  TOHSATHS [IpuMeHsTh OCHOBHBIE

obo01ienue, Kypca anreOpel U MIOHATHS Kypca aiareopsl U

cUCTEMaTH3aIus Haya HavaJl MaTeMaTUYEeCKOro

3HAHUU MaTeMaTHIeCKOTO aHaM3a Uil perieHus 3a1a4y
aHanmmza 10 kmacca, 13 peaJIbHOM JKU3HU U APYTUX
00o01IeHne u IIKOJIbHBIX MTPEMETOB
CUCTEeMAaTH3alysl 3HAaHUH

OBIIEE KOJIMYECTBO 170

YACOBIIO

I[TPOTPAMME




11 KJIACC

Ha3ssa Komnuecr OcHOBHOE coziepkaHue OcHOBHBbIE BUBI
HUE BO paszaena JeSITebHOCT
paznena 4acoB (Temnr) u
(Temsr) 00yJarommxc
b
Hccnenosanue 22 [Ipumenenu Crpouts rpadpuk
(GYHKIUH C TOMOIIBIO e KOMIIO3ULIMHU (PYHKITHI ¢
IIPOU3BOIHOM IIPOU3BO/IHO MTOMOIIIBIO AJIEMEHTAPHOTO
1K HCCIIE0BaHUS U CBOWCTB
UCCIIeIOBAaH komno3uuuu. CTpouTh
U0 reOMETPUYECKUE 00pa3bl
GbyHKUni YPaBHEHUI U HEPABEHCTB
Ha MOHOTOHHOCTb U Ha KOOPJMHATHOU
KCTPEMYMBI. IUIOCKOCTH.
Haxoxnenue Hcnonb3oBath
HauOOoJIBIIEro U IPOU3BOHYIO IS
HaUMEHBLIET0 3HAYCHUS UCCIIEI0BaHMS
HenpepbIBHON (QYHKITUU GbyHKIIIN

Ha OTpE3Ke.
[Ipumenenue
MPOU3BOAHOMN

JUIS

HaXO0XJACHUS
HaWIy4Ilero

pelieHns B

MPUKJIAIHBIX 33/1a4aXx,
JUISL OIIPENEIICHUS
CKOPOCTH M YCKOPEHUs
rpotliecca, 3a1aHHOTO
bopmyoi umm
rpaduKoM.

Komnozumus GyHKIuii.
I'eomeTpuueckue oOpa3sl
YpPaBHEHUI U HEPABEHCTB
Ha KOOPAMHATHOMN
IJIOCKOCTH

Ha MOHOTOHHOCTb U
9KCTPEMYMBI; HAXOJIUTh
HanOoJIbIIIee U HANMEHBIIIEe
3HaueHusl QyHKIUU
HEIIPEPBIBHON HA OTPE3KE;
CTpOUTH rpapuKu GyHKIUI
Ha OCHOBaHUU
IIPOBEIEHHOTO
HCCIIEIOBAHMUSL.
Hcnons3oBars
IIPOU3BOJHYIO JUIS
HaXO0XKACHUS

HaWIy4Ilero

pelIeHus] B NPUKIAJHbIX, B
TOM 4YHCJIE COLHUAIbHO-
SKOHOMMYECKUX, 3a]ayax,
JUISL OIIPEJENIEHNS CKOPOCTH
U YCKOpEHHs mpoliecca,
3aJaHHOTO  (hopMyJIOn
W TPaQUKOM.

[TonyuaTs npeacrasaeHue o
IIPUMEHEHUH IIPOU3BOIHOMN

B Pa3JIMYHBIX OTPACIIAX 3HaHUU




[TepBooOpasHasi u HHTETpas 18 [TepBooOpaznas, OnepupoBaTh MOHITHSIMHU:
OCHOBHO€E CBOWCTBO nepBooOpazHas u
NepPBOOOPA3HBIX. ONpEEIEHHBII UHTETPAI.
[TepBoobOpa3ubie Haxoauts nepBooOpa3zHbie
AJIEMEHTAPHBIX ()YHKITHA. JJIEMEHTAPHBIX (PYHKIHHA 1
[IpaBuia HaxOXACHUS BBIUUCIISTH HHTETPAT 110
MepBOOOPA3HBIX. ¢dopmyne Herorona—
Hurerpai. JleiiOHuma.
I'eomeTpuueckuii cMbICi Haxonutes mnomanu
uHTerpana. Beruncnenue IUIOCKUX (pUryp u 00bEMBI
ONpeIEIEHHOTO TEJ ¢ IOMOIIbIO
UHTerpania mno gopmyie OIPENETEHHOIO
Hrerorona— Jleiibnuma. MHTErpana.
[Ipumenenue 3HaKOMUTHCA €
HHTErpaja MaTeMaTHYeCKUM
InE MOJEIUPOBAaHUEM Ha
HaXO0XICHUA npuMepe
Ionaaen nuddepeHmabHbIX
IUIOCKHX ypaBHeHuH. [Tonydars
¢uryp u MIPEICTABIICHUE O 3HAYCHUU
00BEMOB BBCIACHUS IIOHATHS
reoOMeTpUuYeC MHTErpaIa
KHX TCIL. B Pa3BUTUU MaTeMaTHKU
[Ipumeps! perennit
g depeHInaIbHbIX
YpPaBHEHUU.
Maremarnueckoe
MOJIETUPOBAHUE PEATbHBIX
MIPOLIECCOB C MTOMOIIBIO
g depeHInaIbHbIX
YpaBHEHUI
I'padpuku 14 Tpuronomerpuyeckue Hcnonb3oBats HUQpoBbIe
TPUTOHOMETPHUUEC (GyHKLINHU, X CBOWCTBA U pecypchl AJis IOCTPOCHHUS
KUX (QYHKIIHH. rpaduku. rpadukoB
Tpuronomerpuue OT16op KopHEit TPUTOHOMETPUYECKUX
CKHE HEPABEHCTBA TPUTOHOMETPUUECKUX GYHKIUU ¥ U3yYEHUS UX
YPaBHEHUH C IOMOILBIO CBOMCTB.
TPUTOHOMETPUUECKOMN Pewmars
OKPYHHOCTH. TPUTOHOMETPUYECKHE
Pemenue
YPaBHEHUS U
TPUTOHOMETPHUUECKUX
HepaBeHCTS OCYILECTBISATH OTOOD

KOpHEH C IIOMOIIBIO
TPUTOHOMETPUUECKON
OKPY>KHOCTH.

[IpumeHsTH GOopMYyIIBI
TPUTOHOMETPUH ISl PEIICHUS
OCHOBHBIX TUIIOB




TPUTOHOMETPHUYECKUX
HEPaBEHCTB.

Hcnonp3oBats HudpoBse
pecypehI Uit HOCTPOCHUS U
UCCclieIoBaHMs rpauKoB

byHKIII

UppanmonanbHbie
, TOKa3aTeJbHbIE
u
norapupMUUecKu
€ HepaBeHCTBA
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OCHOBHBIE METO/IbI PELICHHUS]
II0Ka3aTeIbHbBIX U
JorapupMUUECKUX
HEPABEHCTB.

OcHOBHBIE METOBI
pelieHus
UppaliOHATIbHBIX
HEPABEHCTB.
I'padmueckue MeToabl
pelieHus
UppaliOHAIIbHBIX,
[I0Ka3aTeIbHBIX U
aorapu(pMUUECKUX
YPaBHEHUI U HEPABEHCTB

[IpumensaTs cBOMCTBA
MOKa3aTeJIbHON 1
Jorapu(pMUIECKOM
byHKIMI

K pELIEHUIO
MOKa3aTeNbHBIX U
JgorapupMuuecKux
HEPaBEHCTB.
O6ocHOBaThH
PaBHOCUIIBHOCTH
HEepexo/i0B.

Pemats
uppanoHaIbHbIe U
KOMOWHUPOBaHHbBIE
HEPaBEHCTBA, C
MOMOIIbIO
PaBHOCHIIBHBIX
TEePEXO0/I0B.
Hcnonb3oBars
rpaguYecKrue METOIbI U
CBOMCTBA BXOASIINX B
ypaBHEHUE UIH
HEpaBeHCTBO (PYHKUUN
JUIsl pelIeHus 3a7aun




KowMmruiekcusle ymcia

10

KommiekcHbie qyuca.
Anrebpanyeckas u
TPUTOHOMETpHUYECKast

(hopMbI 3amucu

KOMILIEKCHOT'O YHCJIA.
Apudmernue

CKHE

OIIEPALMHU C

KOMILJIEKCHBI

MU YHCIIaMHU.
N3o6pakenue
KOMILIEKCHBIX YUCEI

Ha KOOPJAMHATHOU
IIJIOCKOCTH.

®opmyna Myaspa. Kopau
N-Ol CTENEHU U3
KOMILJIEKCHOT'O YHCJIa.
[IpumeHeHue
KOMILJIEKCHBIX YUCEI

JUISL peLIeHUs
(hUBUYECKUX U
F€OMETPUYECKHX 3a]1au

OnepupoBaTh NOHITHSIMU:
KOMILUIEKCHOE YUCIIO U
MHO>KECTBO KOMILJIEKCHBIX
YUCEI.

[IpencraBnsTe
KOMILJIEKCHBIE YHCTIa B
anre0pandecKon u
TPUTOHOMETPHUECKOMN
dhopme.

BeImoaHsTh
apudmeTHyecKue oneparuu
C HUMH.

N3obpaxath

KOMILJIEKCHBIC YUCIa Ha
KOOPJAMHATHOM

MJIOCKOCTH.

[MpumensaTs popmyny
MyaBpa u noiay4arb
IPEJICTaBICHHUE O KOPHSIX
N-0¥i CTENEeHH U3
KOMIUIEKCHOT'O YUCIIA.
3HaKOMUTBCS ¢ IPUMEpPaMU
MPUMEHEHHUS KOMIUIEKCHBIX
quCen

JUTSL PEILICHU ST
T€OMETPUUYECKUX U
(du3nueckux 3aaauy

Harypanbnsle u nemnsie
yucia

10

HarypanbHsle u niensie
yucna. [I[pumenenue
MPU3HAKOB JAEIIUMOCTH
uenbix yucen, HOJ u

HOK, octaTkoB 1mo

MOYJIIO, aIrOpUTMa
EBximmna

JUTSL pEIIeHUs 3a]1a4 B 1IEJTbIX
yuciaax

OnepupoBaTh MOHITHSIMU:
HaTypaJlbHOE U 11eJI0e
YHCII0, MHOYKECTBO
HaATYpaJIbHBIX U IIeJIbIX
YHCen.

Hcnons30BaTh npu3HaKku
JEJIMMOCTH LIEJIBIX YHCET,
octatku 1o moxyito; HOJl u
HOK HarypanbHbIX uncern;
anroput™m EBknnna ans
pelieHns 3a1au.

3anuchIBaTh HaTypaJbHbIE
quca

B Pa3JIMYHbIX TO3ULUOHHBIX
CUCTEMAaXx CUUCIIEHUS




Cucremsl
paroHaIbHBIX,
UppaIMOHATEHBIX
MOKa3aTeIbHbIX

u
norapuMuIecKu
X YpaBHEHUI
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CucreMa ¥ COBOKYITHOCTh
YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI
U CUCTEMBI- CIIEJICTBHSL.
OCHOBHBIE METOBI
pelIeHus CUCTEM U
COBOKYITHOCTEH
palMOHANbHBIX,
HppaLMOHANIbHBIX,
[I0KAa3aTeIbHbIX U
norapupMuIEcKux
YpaBHEHUH.
[IpuMeHeHne ypaBHEHHH,
CUCTEM U HEPABEHCTB K

OnepupoBaTh MOHATUSAMH:
CUCTEMA U COBOKYITHOCTh
YpaBHEHUI U HEPABEHCTB;
peuieHue CUCTEMBI UITN
COBOKYITHOCTHY,;
PaBHOCHUJIbHBIE

CUCTEMBI U CUCTEMBI-
cneacteus. Haxonuts
peicHusd CUCTCEM U
COBOKYITHOCTEM LEIBIX
panuoHaIbHbBIX,
HppalroOHaJIbHbIX,
IIOKa3aTCJIbHBIX 1
Jorapu(pMUUECKIX

PELICHUIO YpaBHEHUI U HEPABEHCTB.
MaTeMaTHYECKHX [IpuMeHATH CUCTEMBI
3a/1a4 U 3a71a4 U3 ypaBHEHUH K
pa3IMYHbIX PELICHUIO TEKCTOBBIX
obJacTel HayKu U 3a7a4
peaJIbHOM )KU3HU, U3 pa3IMyYHBIX o0nacTen
HHTEPIIPETALIAS 3HAaHUW U pEATTbHOM )KU3HH;
MOJIyYE€HHBIX UHTEPIPETUPOBATD
pE3yJIbTaTOB HOJIyYEHHBIE PELICHUS.

Hcnonb3oBar

b LU(poBHIE

pecypcesl

3aiaqu ¢ nmapaMmeTpaMu 16 PannonanbHsle, Bri6upats

HppalOHAIIbHBIE, Croco0 perieHus
ITOKa3aTCJIbHBIC, panuoHaJILHEIX,
JorapuMuIecKue u MPPAIHOHATBHBI
TPUTOHOMETPUUECKHE X,
YPABHEHUS, HEPABEHCTBA M | 11oxasarepHBIX,
CHCTEMBI C ITapaMeTPaMHU. norapubMIIecKH
[TocTpoenue n _—
HCCICNIoBARHe TPUTOHOMETPHYE
MaTeMaTI/I‘leCKI/IX CKUX ypaBHEHHit
MonenenupeanLme 1 HEPABEHCTE,
CUTyalui vc MOMOIIbIO COZIepIKAIITIX
ypaBHeHI/II:I, CUCTEM MOYTH 1
YPaBHEHUI U HEPABEHCTB MapaMeTpBL,

C mapameTpaMmu

[IpumensTs rpaduueckue u
AQHAIUTUYECKUE METOBI JIIS
pelIeHns ypaBHEHUN U
HEPAaBEHCTB

C mapaMeTpaMH, a TaKKe
uccienoBaHue QyHKIMMA
METOJIaMHU
MaTeMaTHYeCKOr0 aHaJIN3a.




CTpouthb 1 HCCIIET0BATh
MaTeMaTHYECKHUE MOJCIN
peabHBIX CUTYAIHH C
MIOMOIIbIO YPAaBHECHHH,
HEPaBEHCTB U CUCTEM

C mapaMeTpamu

3aKoH OOIBIINX YHCETT

Hepaenctso YeObIméBa.
Teopema YeObIéRa.
Teopema bepnyinu.
3aKOH O0JIBIINX YHCEN.
Bri6opounslii MeTox
HCCIIE0BAHUM.
[IpakTuueckas padora

C UCNOJIb30BaHUEM
AIEKTPOHHBIX TaOJIHI]

Pazbupats nokazarenscTBa
teopeMm. OcBauBaTh
BBIOOPOYHBIN METOA
UCCJIEJIOBaHM, B TOM YHCJIE B
XO0JI€ IIPAaKTUYECKOI paboThI

DIIeMEHTHI ['enepanbHast OcBauBaTh HOHSITHUSL:

MaTeMaTHYeCKON COBOKYITHOCTb U reHepajbHasi COBOKYITHOCTb,

CTaTHUCTHKU ciy4aiiHas BeIOOpKa. BBIOOPKA, BEIDOPOYHOE
3HAKOMCTBO CpeaHee U BRIOOpOYHAsT
C BBIOOPOYHBIMU AUCIIEPCHL.
XapaKTEPUCTHKAM. Berauciiste BBIOOPOYHBIC
OLeHKa CPEJIHEro H XapaKTePUCTHKHU U Ha UX
JIMCTIEPCUN T€HEPATBHOM OCHOBC OLICHUBATh
COBOKYITHOCTH XapaKTePHUCTHKU
C TIOMOIIBIO BHIGOPOUHEX | TCHEPATBHOM
XapaKTePUCTHK. COBOKYIHOCTH. OCBanBaTh
OmeHMBaHME BeposTHOCTel | HOHATHS: CTATHCTHYECKAs
COOBITHH 1O BBIOOPKE. TANOTE3A.
Craructideckas runotesa. | OUESHUBATH BEPOATHOCTE
[IpoBepka mpocTeimux COOBITHIA H IPOBEPATH
FHIIOTE3 C TTOMOILIBIO MPOCTEHIIIIe TUITOTE3bI
CBOWCTB M3y4eHHBIX Ha OCHOBE BBIOOPOUYHBIX
pacrpeeneHuil. AQHHBIX,
[MpakTrueckas paboTa B TOM HHUCJIC B XO/C
T — HNPaKTUIECKON pabOThI
AJIEKTPOHHBIX TAOIIHI]

HermpepbiBHbIe [TpuMepbI HeTPEPhIBHBIX 3HAKOMHUTHCS

CIy4YaifHbIe BETUYNHbBI CIy4aifHbIX BEIUYHH. HOHSITUSIMU:

(pactpenencHusi), DyHKIWSI IUIOTHOCTH HeTpepbIBHAs CITyyaiHast

MOKa3aTeIbHOE U BEPOSATHOCTH. PaBHOMEpPHOE | BETMUYMHA, HETIPEPHIBHOE

HOpMaJIbHOE pacnpenenenue. [Ipumepsl | pacmpeseseHue,

pacrpeaeneHusl 3aj1a4, MPUBO/SIIIHNX K (bYHKIHUS MIOTHOCTH

MI0Ka3aTeIbHOMY
U K HOpPMaJIbHOMY
pacnpeneneHusaM. OyHKIMs
IJIOTHOCTH BEPOATHOCTH

BeposiTHOCTH. HaxoauTh
BEPOSITHOCTH COOBITHI
0 JaHHOU (PyHKITUH
IJIOTHOCTH.




IIOKa3aTEJIIbHOI'O 3HAKOMUTECS C
pacipeaciiCHus. NOHATUAMMU:
@OyHKIHSA INIOTHOCTH MOoKa3aTelIbHOE
BEPOATHOCTU HOPMAJIBHOI'O pacnopeneneHue,
pacupeesieHus HOpPMAaJbHOE
pacupeneneHue.
Brimensats mo onmcaHuio
CIIy4aiiHbI€ BEJIUYUHBI,
pacrpeiesieHHbIE
o
MMOKa3aTeIbHOMY
3aKOHY, 110
HOPMaJIbHOMY
3aKOHY.
Pa36uparp npumMeps! 3a1ad4,
MPUBOJAIINX K
MOKa3aTeJIbHOMY
pacrpeeIEHUIO U K
HOPMaJIbHOMY
pacrpeieICHUIO
Pacnpenenenue Ilyaccona IlocnemoBaTeabHOCT Br1mensats no onMcaHuio
b OJUHOYHEIX CIIy4allHOT'O OIbITa
HE3aBHCUMBIX BCJINYMHEI,
COOBITHIA. pacrnpeieIeHHbIE 110
[Ipumep 3amaun, 3akony Ilyaccona.
MPUBOISIIEN K Pemars 3agaun, B TOM 4HCIiE B
pacupeneneHuo X0/JIe MPAaKTUYECKOUN pabOoThI C
[Tyaccona. MPUMEHEHUEM CTaHIaPTHBIX
[IpakTuueckas pabora (YHKLIMH DJIEKTPOHHBIX
C UCTIOJIb30BAHUEM TabIHIL

AIEKTPOHHBIX TAOJIHI]

CBs3b MEX 1y CITydailHBIMU
BEJIMYMHAMHU

KoBapuanus asyx
CIIy4alHbIX BEJIMYMH.
Kospdpuument
Koppensauuu. COBMECTHBIE
HaOJII0/IeHUs ABYX
BeIMYHMH. BE100pOUHBIH
KOA(PPUIHEHT
Koppessauuu. Paznune
MEXy JJUHEWHOMN CBS3BIO
U IPUYUHHO-
CJIEICTBEHHOM CBS3bIO.
JIunelinas perpeccusi.
[IpakTuueckas pabora

C HCTIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHUIT

OcBauBaTh NOHSTHS:
KoBapuaius, kodpuunueHT
KOPpEJSILINY, TUHEHHAS
3aBUCUMOCTb.
OueHnBaTh Xapakrep
CBSI3M MEXAY
CIIy4YalHbIMU
BEJTMYUHAMU, UCXOMS U3
MIPUPOBI JAaHHBIX U
BBIYHCIICHHBIX
XapaKTEPUCTHK.
Hcnons3oBars
JarpamMmmbl
paccenBaHUs s
M300paKeHUS




COBMECTHOT'O
paccerBaHUS TaHHBIX.
Haxoauth k03¢ GUIIEeHTH OcH
JMarpamMMbl, B TOM YHCJIE B
XO0/JIe IPAKTUYECKOUN pabOThI C
MPUMEHCHHEM CTaHIAPTHBIX

byHKIHIT

[ToBTOpEHME,
000011IeHNE,
cUcTeMaTu3aIus
3HAHUU
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OCHOBHBIE ITOHSATHUSA B
METO/JIbI Kypca,
0000111IeHKE U
CHCTEMAaTH3aIns 3HaHUI

MonennpoBaTh peanbHble
CUTYalluU Ha SI3bIKE
anreOphl, COCTABIATH
BBIPAKEHUS, ypaBHEHMS,
HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBHIO 3a/1a4H,
UCCIIEIOBATh TOCTPOCHHbIE
MOJIeIN

C UCIIOJIB30BAHUEM amnrapara
ayreOpbl, UHTEPIPETUPOBATD
IIOJIY4ECHHBIA pE3yJIbTaT.
[IpumensTs GpyHKINN

JUISI MOZCJINPOBAHHUS U
UCCIIEJIOBAHUSI pEaJIbHBIX
IIPOLIECCOB.

Pemats npuknanHele 3a1a4un, B
TOM YHCJIE COLIMAIIBHO-
SKOHOMMYECKOTO U
(bu3nYecKoro xapakrepa,
cpencTBamu anreOpsl U
MaTEMAaTHYECKOT0 aHAIN3a

OBIIEE KOJIMYECTBO
YACOBIIO
I[TPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

HHOACHUTEJIBHAA 3AIIMCKA

['eomeTpus ABIseTCS OAHUM U3 6A30BBIX KYpCOB Ha YPOBHE CpeAHEro o0miero oopa3oBaHus, Tak
KaKk oOecneuyrBacT BO3MOKHOCTD HU3YyUCHUA NUCHUIIIMH €CTCCTBCHHO- HaquOﬁ HAITpaBJICHHOCTHU U
IpeAMETOB F'yMaHUTapHOTo nukia. [IockosbKy JIorHuecKoe MbIIIIeHHEe, GopMUpyeMoe MPpHU HU3Y4CHUN
00y4JaroImyMUCS NOHATHHHBIX OCHOB T€OMETPHUH, P JI0KAa3aTEILCTBE TEOPEM U OCTPOCHHUH IIETIOYKU
JJOIT'MYCCKUX yTBep)K,HeHI/If/’I npu pCHICHUU I'COMCTPUUCCKHUX 3a/la4, YMCHHUC BbIABUI'aTb U OMPOBCPIraTh
TUIIOTE3bI HETIOCPEJICTBEHHO HCIIONB3YIOTCS NP PEIICHUH 3a/1a4 €CTECTBEHHO-HAyYHOTO IIMKJA, B
YaCTHOCTH (PU3MYECKUX 3a7ad.

Ilenb ocBOeHUs TporpaMmMbl yueOHoro Kypca «I'eomerpusi» Ha yriiyOJEHHOM ypOBHE — pa3BUTHE
WH/IMBUIYAIBHBIX CIIOCOOHOCTEH OOYdYalomMXCsl NMPU HM3YYCHWH TEOMETPHH, KaK COCTaBIISFOIIEH
npeAMeTHOH obmactn  «Matematnka W MH(OpMaruka» depe3 00ecmeYeHHEe BO3MOXKHOCTHU
NpUOOpETeHUs] M HCIOJb30BaHHs Oojee TIIyOOKMX TEOMETPHUYECKMX 3HAHMH W JICHCTBUIA,
cenu(UYHBIX TEOMETPUH, M HEOOXOJUMBIX Ul YCHEIIHOTO MpPO(EecCHOHATHLHOrO 00pa3oBaHus,
CBSI3aHHOT'O C MCIIOJIb30BAHUEM MAaTEMaTHKH.

[IpuoputeTHBIMU 3a7adaMu Kypca T'€OMETPUH Ha YIriyOJIEHHOM YpOBHE, PacUIMPSIOIIMMH W
YCHJIMBAIOIIUMHU KypC 0a30BOT0 YpOBHSI, SIBIISIOTCSL:

pacimmpeHue MpeACTaBICHUSI O TEOMETPUU KaK YaCTH MHPOBOHM KyJbTYpbl M (OPMHpPOBAHUE
OCO3HAHMS B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIIUM MUPOM;

dopMupoBaHHE TpPEACTaBICHHS O TPOCTPAHCTBEHHBIX (UIypaX Kak O BaKHEHIINX
MAaTEMaTUYCCKHUX MOJACIIAX, IO3BOJIAIOMIMX OIMMChbIBATH W M3Y4YaTb PA3HBLIC SABJIICHUSA OKPYKAIOIICTO
MHpa, 3HaHUE TOHATUITHOTO anmnapata 1o pasaeny «CtepeoMeTpus» yaeOHOro Kypca TeOMeTpHH;

(dbopMHpoBaHHE YMEHHS BJIa/IeTh OCHOBHBIMU MTOHATUSAMH O POCTPAHCTBEHHBIX (PUTYypax U HX
OCHOBHBIMM CBOICTBaMH, 3HaHME TeopeM, (OpPMYJIT U YMEHHE UX MPUMEHSTh, YMEHHUS 10Ka3bIBATh
TEOpPEMBI M HaXOUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHNUS 3a7ay;

dbopMHUpOBaHHE YMEHMsI paclo3HaBaTh Ha 4YepTekaxX, MOJCISIX M B pPEAIbHOM MHPE
MHOTOI'PaHHHUKH U TeJla BpallleHUs, KOHCTPYHPOBAaTh FT€OMETPUYECKHE MOJIEIH;

¢dbopMHpoBaHHE TOHUMAHHS BO3MOXXHOCTH AKCHOMATHYECKOTO IOCTPOEHHUS MaTeMaTHYeCKUX
TeOpHil, (pOpMHpPOBAHHWE MOHHMMAHHS POJM AKCHOMATHKH IPH MPOBEAECHUU PACCYKICHUM;

q)OpMHpOBaHI/Ie YMCHUA BJIAACTh METOAAMHU JOKA3aTCIIbCTB U AJITOPUTMOB PCIICHUSA, YMCHUA UX
IMPUMCEHATH, IPOBOAUTE JOKA3aTCIbHBIC PACCYKACHUS B XOAC PCIICHHUA CTCPCOMETPUUCCKUX 3adad H
3ajjad C MPAaKTUYECKUM COJIepKaHUEM,

(dbopMHIpOBaHKE TIPEICTABICHUS 0 HEOOXOJMMOCTH JI0Ka3aTEIbCTB TP 00OOCHOBAaHMH MaTEeMaTHIECKUX
YTBEP)KICHUN U POJIM aKCHOMATUKHU B MIPOBEJICHUU JAECTYKTUBHBIX PACCYKICHUH;

pasBUTHE W  COBEPLICHCTBOBAHHE WHTEIUIEKTYaJIbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEM
00yJaroImuxcs, TO3HaBaTeIbHOW aKTHBHOCTH, MCCIIEIOBATEIHCKIX YMEHHH, KDUTUIHOCTH MBIIUICHUS,
WHTEpeca K U3y4EeHHIO TEOMETPHUH;

dopmupoBaHue PYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUHN: YMEHHS Paclio3HaBaTh
MPOSIBJICHUSI T€OMETPHUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEalbHbIX JKU3HEHHBIX
CHUTyallUssX ® TpPH M3YYCHHH JAPYrUX y4eOHBIX MPEIMETOB, MPOSIBICHHUS 3aBUCHMOCTEH W
3aKOHOMEPHOCTEH, MOJAEIHPOBAHUS PEATbHBIX CHUTYAIMi, HCCIEAOBAaHMUS IOCTPOECHHBIX MOJETeH,
MHTEPIpPETAlMU TOJTYYEHHBIX pe3yIbTaToB.

OCHOBHBIMHU COJIEpXKATEIBHBIMU JIMHUSAMH y4eOHoro Kypca «['eomerpusi» B 10-11 kmaccax
aBIstOTCs: «lIpsiMBIe M TUIOCKOCTH B IPOCTPAHCTBEN,



«MHororpanHukmn», «Tena BpameHus», «BeKTopsl U KOOPIWHATHI B MPOCTPAHCTBE,
«/IBM>KEHMS B IPOCTPAHCTBE.

Chopmynupoannoe B DPI'OC COO TpeOoBaHHE «yMETh OINEPUPOBATH TOHSATHUSMUI,
PEJIEBAaHTHBIX T'€OMETPUH Ha yriIyonéHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHUTCS KO BCeM
COJIep>KaTeNIbHBIM JIMHUSM Y4eOHOT0 Kypca, a pOpMUPOBAHUE JIOTUYECKUX YMEHHUM pacTipeieisieTcs He
TOJIBKO TO COAEpXkKaTeIbHbIM JIMHUSAM, HO W MO rogam oOydenus. CojaepkaHue oOpa3oBaHUS,
COOTBETCTBYIOILIIEE MPEIMETHBIM pe3yibTaTtaMm ocBoeHus @DenepanbHoil paboueil mporpammel,
pacnpenenéHHbBIM 1O TrojaM OOy4eHHs, CTPYKTYpHUPOBAaHO TakuM 00pa3oM, 4TOOBI KO BCeM
OCHOBHBIM, MPUHIMIMAIBLHBIM BOIIPOcaM O0ydaroluecs: o0palaiuch HEOAHOKPATHO. DTO MO3BOJISET
OpraHM30BaTh OBJIAJACHUE TE€OMETPUUYECKUMHU MOHATHSAMM M HaBbIKAMU IIOCJIEIOBATEIBHO MU
MOCTYIATENBHO, C COOIOIEHUEM MPUHIUIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHHS BKIIOYATh B OOIIYIO
CUCTEMY F€OMETPHUECKUX MPECTaBICHUN 00YUarOIIMUXCsl, pacuupsisi U yriryomsis e€, o0pasys MpoyHbIe
MHOECTBEHHBIE CBSI3H.

[Tepexox K M3y4EHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MTO3BOJISICT:

co3matb ycioBus jans  auddepeHunanuu  oOydeHHUs, IOCTPOCHHMS  HMHJWBUIYaTbHBIX
00pa30BaTeNbHBIX MPOTrpaMM, OOECHEUUTh YIIyONEHHOE H3yUYeHHE TI'E€OMETPUHM KaK COCTaBIISIIOIIEH
yueOHoro npeaMeTa «MaremaTukay;

MOJATOTOBUTH 00y4JaOIINXCsl K MPOJIOJKEHUIO U3yUEHHUSI MATEMATHKU € Y4€TOM BbIOOpa Oymymieit
npodeccuu, obecrieunBas MPEEeMCTBEHHOCTh MEXAY OOIIMM U MpOo(hecCHOHATbHBIM 00pa30BaHUEM.

Ha n3yuenue yuebHoro xypca «I['eomeTpus» Ha yriyOJICHHOM ypOBHE OTBOJUTCS
204 gaca: B 10 wmacce — 102 wuaca (3 uwaca B Hememo), B 11 wimacce — 102 wyaca (3 uaca B
HEJIEIIO).

COJAEPKAHUE OBYUEHUSA

10 KJIACC
IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuH. Touka, mpsmMas, MIOCKOCTh, MpocTpaHcTBo. IloHaTue 00
aKCMOMAaTUYECKOM MTOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3auMHOe pacrnosio)keHue MpsIMBIX B IPOCTPAHCTBE: IIEPECEKAOIIUECs, MapaulelibHble U
CKpCHIMBAOMIHUECA TPSMBIC. HpI/I3HaKI/I CKpPCHIUBAIOIINUXCA MPAMBIX. HapaHHGHBHOCTL MIpAMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: MapajjieNbHble MpsIMblE B MPOCTPAHCTBE, MapajlIeIbHOCTh TPEX
MPSIMBIX, MApauIeIbHOCTh MPSAMON M MIOCKOCTH. [lapannenbHoe W LEHTpaJbHOE NMPOEKTUPOBAHME,
nzobpaxenue puryp. OCHOBHBIE CBOICTBA MapalljIeIbHOTO MPOeKTUpOoBaHus. M3o0paxkenue Guryp B
napajyieJbHON MPOEKIUU. YTIbl C COHANpaBICHHbIMM CTOPOHAMH, YIrOJd MEXAY MNPSIMbIMU
B npocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapasuieNbHbIe MJI0OCKOCTH, CBOMCTBA MapaylIebHBIX
iockocteil. [Ipocreiitrie mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH: TETPadp, Mapalielenues,
IOCTPOEHUE CEUCHHUI.

[lepneHAUKYISIPHOCTh OPSIMOM M TIJIOCKOCTH: MEPHNEHAUKYISIPHBIE MpPSMbIE B IPOCTPAHCTBE,
MpsIMbIE MapaJieNibHbIe U IEPIEHANKYIIAPHBIE K MIIOCKOCTH, IPU3HAK NEPIEHAUKYISIPHOCTH NPSIMON U
MJIOCKOCTH, TEOpEMa O MPSIMOW NEPHEHAUKYISAPHON IMIOCKOCTH. OpTOroHaJIbHOE MPOEKTHPOBAHUE.
[lepnenaukynsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMOU A0
IUIOCKOCTH, MPOEKIUs (GUrypbl Ha IUIOCKOCTh. [lepneHAMKYISIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEPHEHIUKYISIPHOCTH ABYX IJIOCKOCTEN. Teopema o TpéX nmeprneHauKymspax.

VYTrabl B IPOCTPAHCTBE: YIoJl MEXAY NPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ1, IMHEHHBIA Yol



JBYTpaHHOTO yriia. TpEXrpaHHbIii 1 MHOTOTpaHHbIe yIuibl. CBOMCTBA MIOCKUX YIJIOB MHOTOTPAHHOIO
yria. CBOMCTBA IVIOCKUX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB
JUIsL TPEXTPAHHOTIO yrJa.
MHororpaHHuKHU

Buzasl MHOTOrpaHHHMKOB, pa3BEPTKA MHOTOrpaHHuka. IIpuszma: n-yrosbHas npusma, mnpsMas u
HAKJIOHHAsl MPHU3MBbI, OOKOBasi U IOJHAs TMOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, npsMOyToIbHbINA
napajuiejienune] u ero cpoiicrsa. Kparuyaimme myTd Ha IOBEPXHOCTM MHOIOIpaHHHMKA. Teopema
Oiinepa. [IpocrpancrBennas Teopema [ludaropa. [Mupamuna: n-yronpHas nmupamMujia, MpaBUIbHAS U
yceuéHHas nupamuabl. CBoiicTBa pédep M OOKOBBIX TpaHed MpaBWIIbHOW mupamMuabl. [IpaBuibHBIE
MHOI'OIPAaHHUKH: IIpaBUJIbHAS IPU3Ma U IIpaBUJIbHASA NIUPAMUJA, IPABUIIbHAS TPEYrOJIbHAS NTpaMUIa
U NIpaBUWIBbHBIN TeTpasap, KyO. IIpencraBienne o mpaBUIIbHBIX MHOIOIPAHHUKAX: OKTa’p, AOJAEKAdAP
U UKOCA3P.

Briuucnenue 371€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriael. [linomans OokoBoM
IIOBEPXHOCTHU U MOJIHON IIOBEPXHOCTHU NMPSAMOM MPU3MBI, IUIOIAb OCHOBaHUM,

TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOM MpU3MBbL. [L1omaas 60KOoBOW MOBEPXHOCTH U MTOBEPXHOCTH
MPaBUWILHON MUPaMHUJIbI, TEOPEMA O TUIOIIAIA YCEUYEHHOW MUPAMUIBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPaBUJIBHBIX MHOIOIpaHHUKOB. CHUMMETpHs B
[IPaBUJIBHOM MHOTOTPAaHHMKE: CHMMETpUs NapajUieNienunesa, CUMMETPHUsl IPaBUIbHBIX IPU3M,
CUMMETpPHUS IPABUIBLHON MUPAMMU/IBL.
BexkTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTusi: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JUIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABIIEHHBIE U POTUBOIIOJIOKHO HaIllPaBJIEHHbIE BEKTOPhl. PABEHCTBO BEKTOPOB.
JleicTBUSI ¢ BEKTOpAMU: CIOKEHHE U BBIUNTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE
BeKTOpa Ha 4yucyo. CBOMCTBA ci10kKeHHUs BEKTOpoB. CBONCTBA YMHOXKEHUS BEKTOpa Ha uucio. [lonstue
KOMIUTaHapHble BeKTOpbl. [Ipu3Hak kommuiaHapHOCTH TpEX BekTopoB. [lpaBmiio mapannenenumnena.
Teopema 0 pa3noKeHUH BEKTOpa MO TPEM HEKOMILJIaHAPHBIM BeKTOopaM. [IpsMoyronpHas cuctema
KoopauHaT B mpocTpaHcTBe. Koopaunatel BekTopa. CBsi3b MeXAy KOOpAMHATaMU BEKTOpa H
KOOpJAMHATaMH TOYEK. YTOJI MEXKAy BeKTopaMu. CKaJsIpHOE IPOU3BEACHUE BEKTOPOB.

11 KJIACC
Tesa BpameHus

[ToHsATHS: IMIMHpUYECKast TOBEPXHOCTh, KOHMUYECKasi IOBEPXHOCTb, CchepuyecKasi HOBEPXHOCTH,
oOpasyromue moBepxHocTel. Tema BpamieHus: MWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.
B3anmMHoe pacrnonoxenue cepbl U IIIOCKOCTH, KacaTelabHas IIIOCKOCTh K chepe. M3o0paxkenue Ten
BpallleHus Ha I10cKocTH. Pa3BépTka nunHapa u konyca. Cummetpus chepsl U mapa.

O6bém. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME NPSIMOYTOIBHOTO
napajuiefienuneaa u cieacTsus u3 He€. O0OBEM NMpsIMON U HAKIIOHHOM MPU3MBI, IIMIIMHIPA, THPAMHUJIbI
u koHyca. OOBEM I1apa ¥ IapOBOTO CErMEHTA.

KomOuHnamu ten BpalleHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B LWJIMHAP, ONHCAHHAS
okoJo nunuHApa. [lepeceuenne cdepsl u mapa c mwiockocThio. Kacanue mapa u cepbl MI0CKOCTHIO.
[TonsiTEe MHOTOTpaHHMKA, OTIMCAHHOTO OKOJIO c(heprl, cepbl, BMIUCAHHOW B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Inomane MOBEpXHOCTH IMWIMHApPA, KOHYca, Iulomans cdepbl u e€ yacrtei. [lomoOue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, MIIONaiel MoBepxHOCTeH MonoOHbIX ¢uryp. I[IpeodpazoBanue
nonobusi, romoreTHs. PemieHue 3a7ad Ha IJIOCKOCTH € MCIOJb30BAaHUEM CTEPEOMETPUUYECKUX
METO/IOB.

[TocTtpoeHue ceyeHMt MHOTOIPAaHHMKOB M TE€J BpAIIEHUS: CEUYEHUS IMIMHApA (MapauielbHO U
MEPIEHIUKYIIIPHO OCH), CEYEHUsI KOHYyca (IIapajuleIbHOE OCHOBAHUIO U MTPOXOIALIEE YEPE3 BEPILLIUHY),



CeueHHs I1apa, METOAbl TOCTPOCHUS CEYCHHI: METO/ CJIeI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS,
METO]I IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl H KOOPAUHATHI B POCTPAHCTBE
Bekropsl B mpoctpanctBe. Onepainuu Haj BeKTOpaMu. BeKTOpHOE YMHOXXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOro yMHOXkeHUs. IIpsmoyrospHass cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnmoskenue BekTopa mo 0Oasucy. KoopAauHAaTHO- BEKTOPHBIN METOJ MpH
pEIIeHUU TEOMETPUUYECKUX 3a/1a4.
JIBM:KeHMs B IPOCTPAHCTBE
JBwxkenust npoctpancta. OtoOpakenus. [[BmwkeHus u paBeHCTBO ¢uryp. OOmue cBOWMCTBa
JBH)KCHUN. Buabl JBWKEHUI: NapajuielbHbIM IEPEHOC, LEHTPAJIbHAS CUMMETPHS, 3€pKalibHas
CUMMETpHS1, TOBOPOT BOKPYT npsimoii. [IpeoOpazoanus momxodus. [psmas u chepa Diinepa.

INPEAMETHBIE PE3YJIbTATBI

K koniy 10 knacca oOyvaronuiicss Hay4UTCS:
CBOOOJTHO OINEPHUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPHH MPHU PEHICHUU 3a1ad U
NPOBEJCHUN MAaTEeMaTHYECKUX PACCYKICHUH;

IMPHUMCHSATH AKCHOMBbI CTCPCOMECTPUHU n CICACTBHUA H3 HHUX pu peIICHHNN
reoOMCTPHUICCKUX 3aaaY,
KJIaCCI/I(l)I/II_II/IpOBaTB B3aMMHOC PacCIIOJIOKCHUC IIPAMBIX B IIPOCTPAHCTBC,

IJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH, CBS3aHHBIMM C YIJIaMHU B IPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U IJIIOCKOCTBIO;

CBOOOJHO ONIEPUPOBATH NOHITUAMMU, CBSI3aHHBIMH C MHOTOTPAHHUKaMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUJbI MHOTOTPAaHHUKOB (IpU3Ma, MUPaMUAA,
MIPSIMOYTOJIbHBIN Mapaienenumnen, Kyo);

KJIaCCU(UIIMPOBATh MHOIOTPAHHUKH, BBIOMpAsi OCHOBAaHUS JJIs KJacCU(PUKAUU; CBOOOIHO

ONEepUpPOBATh MOHATHUSAMHU, CBS3AHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB
IUIOCKOCTBIO;

BBIMOJHATh MapajyielbHOE, ILEHTPAJIbHOE M OPTOrOHAIbHOE IPOEKTUpOBaHUE (GUTYp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHUst (pUryp Ha MiaoCKOCTH;

CTPOUTBH CEYEHUS MHOTOI'PAaHHMKOB Pa3IMYHBIMH METOJAMH, BBIMOJIHATH (BBIHOCHBIE) MJIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IUIONIA/IM TOBEPXHOCTEH MHOTOTpaHHUKOB (IpU3Ma, MUpaMua), T€OMETPUUYECKUX
TeJ C MpUMEeHEHUuEM (HOpMYT;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: CHUMMETpPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U MJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (DUTYPBI;

CBOOOZHO OMNEpPUpPOBaTh MOHITUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITNIOJIHATH JIEHCTBUS HAJl BEKTOPaMHU;

pelmate 3aJaud  Ha  JOKAa3aTeNbCTBO MAaTEMAaTHMYECKUX OTHOLIEHMM M HaXOXACHHE
TrE€OMETPUUYECKUX BEIMYMH, NPUMEHSSI M3BECTHBIE METOABI IIPU PELICHUMM MaTeMaTU4YeCKUX 3aaad
MOBBIIIEHHOTO U BHICOKOT'O YPOBHSI CJIOKHOCTH;

MIPUMEHSATH NPOCTEMIINE MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO- KOMMYHHMKAIIHOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1a4;

U3BJIEKaTh, MpeoOpa3oBhIBAT U HHTEPHPETUPOBATH HMH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;

IIPUMEHATH II0JyYEHHBIC 3HAHWS Ha IIPAKTUKE: CPABHUBATh M AHAIU3UPOBATH PEAIBHBIC
CUTyallMd, IPUMEHATh HW3YYCHHBIE IIOHATHSA B IPOLECCE IIOMCKA pPEUICHUS MaTeMaTHYeCKH



chOpMyIUPOBAHHON TPOOJIEMBbI, MOJAETUPOBATh pealibHble CUTyallUd Ha $3bIKE TI'E€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIEH C UCIIOJIb30BAHUEM IT'€OMETPUUYECKUX MOHATHI U TeopeM, arnmapaTa
anreOpsl, penaTh IPaKTHUECKUE 33a4H, CBSI3aHHbIE C HAX0XK/ICHUEM T€OMETPUYECKUX BEJINYHH;

UMETh TMpe/CTaBlIeHHs] 00 OCHOBHBIX 3Tamax pa3BUTHUS TEOMETPUU KaK COCTAaBHOM dYacTu
¢dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

K xonny 11 knacca o0y4aromuiicst HAyIUTCs:

CBOOO/THO OTIEpPUPOBATH MOHATHIMH, CBSI3aHHBIMU C IIMITMHIPUYECKON, KOHUYECKON U
chepuuecKoil MOBEpXHOCTIMH, OOBACHATH CIOCOOBI TOTYUYEHHUS;

OTIEpPUPOBATH MOHATHIMHU, CBA3aHHBIMU C TEJIAMHU BPAILLCHUS: HWIUHIAPOM, KOHYCOM, c(pepoii u
apom;

pacmo3HaBaTh Teja BpamieHus (MWIUHAP, KOHYC, chepa W map) U OOBSACHATH CIIOCOOBI
MIOJTyYCHHUS TeJl BPALICHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PACIIONIOKEHHE CPephl U IMIIOCKOCTH;

BBIYUCIISATh BEJIMYMHBI 3JI€MEHTOB MHOTOTPAaHHHKOB M TEJ BpamieHHs, 0OBEMBI M IIIOLIAIN
MOBEPXHOCTE MHOTOTPAaHHUKOB M TeNl BpAIICHUS, T'€OMETPUYECKHX TeJ ¢ MpUMEHEHUEM GopMyIL;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH, CBA3aHHBIMH C KOMOWHAIMAMHU TEIl BpALICHUA W
MHOTOTPaHHUKOB: MHOTOTPAHHHUK, BIIMCAHHBIH B chepy U OMHCcaHHBIN 0KOJI0 cepsl, chepa, BIUCaHHas
B MHOTOT'PAaHHHK WJIM TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHUS MKy TUIOIIAASIMUA TOBEPXHOCTEH 1 00BhEMaMu TOAOOHBIX TEIT;

n300paxaTrb Hu3ydaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKHU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJl BPAIlCHUS;

U3BJIICKaTh, MHTEPIPETUPOBATh W MPeoOpa3oBHIBaTh HH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, MpeACcTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOZHO ONEpUpPOBAaTh TOHATHEM BEKTOp B IPOCTPAHCTBE;

BBITTOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHEM B JCKapTOBOM CHCTEME KOOPIMHAT;

pelaTb reoMeTpUYecKre 3aJaydl Ha BBIUUCIEHHE YIJIOB MEXIY MPSIMBIMH U IUIOCKOCTSAMH,
BBIUMCIIEHUE PpACCTOSIHMA OT TOYKH JIO IUIOCKOCTH, B II€JIOM, Ha TNPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia TP PEIICHNUH;

CBOOOJHO ONEPUPOBATh OHATUSMH, CBSI3aHHBIMU C IBH)KEHHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIDKCHHIA,

BBINOJIHATh M300pa’K€HHsT MHOTOTPAHHUKOM M TeJl BpallleHHs NpH NapajielbHOM IepeHoce,
LEHTPAJIbHOW CUMMETPUH, 3epKaIbHOM CUMMETpPUH, MPU MOBOPOTE BOKPYT MPAMOH, IpeoOpa3oBaHUs
oI00Hs;

CTPOUTh CEYEHMsS] MHOTOTPAaHHUKOB W TeJl BpALICHMs: CEYEHMs] LWIMHIApa (mapamieabHO U
MEPIEHIUKYIIIPHO OCH), CEYeHUsI KOHYyca (IapasieIbHOe OCHOBAHUIO U IIPOXOJsIlee Yepe3 BEPIINHY),
CEYCHMS 111apa;

HCIIOJIB30BaTh  METOABI ITOCTPOEHUS CEYEHWH: METOJ  CIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEN IIIIOCKOCTH;

JTIOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKIACHHUS,

IPUMEHATh TeOMETpHUECKUE (DAKThI AJIS pEIICHUS CTEPEOMETPUUECKUX 3a/1ay, TPeIoIaralonmx
HECKOJIBKO LIaroB pEeUIeHMs, €CIU YCJIOBUS NPHUMEHEHHUs 3aJaHbl B IBHOM U HESIBHOH QopMme;

pemiatb 3aJadyd  Ha  JI0KA3aTEIbCTBO MATEMaTHYECKMX OTHOIIEHMM UM HAXO0XJICHHE
F€OMETPUYECKHUX BEJINYUH;

IIPUMEHSATH IPOTPAaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEILIEHUH
CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATH IIOJYYCHHBIC 3HAHUS Ha IPAKTHKE: CPAaBHHUBATh, AHAJIM3UPOBAaTh U OLICHUBATH
peanbHbIe CUTYyallMM, IIPUMEHATH W3Y4YCHHBIC IOHATHS, TEOPEMbI, CBOWCTBA B IpOLECCE IOUCKA



pellleHns MaTeMaTudecku cHopMyIHMpOBaHHONW MPOOJIEMBbI, MOJECIUPOBATh PEaJbHBIE CUTYallMH Ha
SI3bIKE TE€OMETPHUH, UCCIEAOBATh MOCTPOCHHBIE MOJIEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATUN
U TeopeM, ammapara aiareOpbl, pemarh NPAKTHYECKHE 3a/add, CBS3aHHBIE C HAXOXKICHUEM

reOMCTPHUICCKUX BCINYHH,

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTaBHOM YacTu
¢byHIamMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Hassanue Komnuuaects OCHOBHBIE BUJIBI
OcHoBHOE
paznena (TeMbl) 0 JIeATEITLHOC
coJiep>KaHue
Kypca 4acoB ™
YYanmxcs
BBenenue B crepeomMeTpuio 23 OcHoBHbIE OnpenensiTh MIOCKOCTh KaK
IIPOCTPAHCTBEHH ¢burypy,
bIe (PUTYpBHIL. B KOTOPOU BBITTOTHSICTCS

IlonsTHA cTepeomeTpun:
TOUKa, MpsiMasi, INOCKOCTb,
IIPOCTPAHCTBO.

OcHoBHBbIE ITpaBUIIa
M300paKEHUS

Ha PUCYHKE IIJIOCKOCTH,
napaieIbHbIX MPSMBIX
(OTpe3KOoB), CepeIMHBI
OTpe3Ka.

ITonsATHsA: nepecekaromuecs
IJIOCKOCTH,
MepeceKaroImecs npsmas u
MJIOCKOCTb;
MOJTYIIPOCTPAHCTBO.
MHOrorpaHHuKH,
n300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
¢buryp, HECyIEeCTBYIOIIHNX
00BEKTOB. AKCHOMBI
CTEPEOMETPHUHU U NIEPBbIE
CJIE/ICTBUS U3 HUX.

CniocoOsI 3a1aHUS TIPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.
O003HaYeHUs IPSIMBIX U
mrockocteit. CeueHus.
N3o0paxenne cedeHuii
UPaMUJIbI, Ky0a U IPU3MBI,

iaHumerpus. Jlenate
IIPOCTEUIINE JIOTUYECKHE
BBIBO/Ibl U3 AKCUOMATUKH
IIJIOCKOCTH.

[IpuBOUTE TPUMEPHI
peanbHBIX 0OBEKTOB,
nJIeaNn3aluend KOTOPBIX
SIBJISIFOTCS. aKCMOMBI
T€OMETPHH.

N3yuaTh, npUMEHSTH
MIPUHITUIIBI TTOCTPOCHUS
CEUYEHUU.

Hcnonb3oBars st
IIOCTPOECHUS CEUCHUI
METOJI CIIE[0B, METOJ
BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/T
IIepeHoca CeKyILen
IIJIOCKOCTH.

Pemars
CTEPEOMETPUYECKUE
3a/1a4: Ha ONpeeTIeHUe
BHJIa CEUCHUS U
Hax0KJICHHE €ro

TIJIOILA TN,
AKTyanu3upoBath (HaKThI U
METO/bI IJITAHUMETPUH,
pEleBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.




KOTOpBIE ITPOXOJIAT YEPE3 UX
pEdpa.

H3ob6paxeHue rnepeceyeHust
IIOJIY4EHHBIX IIJIOCKOCTEM.
PackpamnBanue
MIOCTPOEHHBIX CEUEHUN
pa3HbIMM LIBETAMHU.

Meton cienoB i
MMOCTPOEHUS CEUCHUM.
CBolicTBa niepeceyeHnit
IPSAMBIX U IIJIOCKOCTEM.
[TocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3znianue BBIHOCHBIX
YEpTEKEN U 3aIIMCh IAr0OB
IIOCTPOCHHSI.

IToBTOpEeHune

IJIAHUMETPUH.

Teopema o
MPONOPLIUOHAIBHBIX
otpeskax. [Tonobue
TPEYrOJIbHUKOB.

Teopema Menenas. Pacuérel
B CEUEHUSAX HA BBIHOCHBIX

Hcnonb3oBars npu
pelIeHny 3a1a4
cleyomue
IUTAHUMETpHUYecKHe (PaKThl
U METOJBL:

Teopembl Dasieca u

0 IPONOPIUOHATILHBIX
OTpE3Kax.

AJroput™

JIeJIEHUS

oTpe3Ka Ha N

paBHBIX YacTeH.

Teopema

Menenas.
PaBHOOe1peHHbIN
TPEYTrOJIbHHUK.
PaBHOCTOpOHHMIT
TPEYTrOJIbHHUK.
[IpssMoyTONBHBIM
TPEYTrOJIbHHUK.

CBoOIICTBO cpeHEl JTMHUI
TpeyroiabHuKa. CBOHCTBO
OMCCEKTPUCHI yria
TpeyroibHuKa. CBONCTBO
MeJIaH TPEYTroJIbHUKA.

YepTekKax.
Hcropus pasButus TpusHaxy nonoons
MIAHUMETPHH 1 TpeyrojabHUKOB. [lomyyaTs
CcTepeoMeTpun Mpe/ICTaBICHHS] 00 OCHOBHBIX
JTarax pa3BUTUSA F€OMETPUU
KaK COCTaBHOM 4acTu
(dbyHIaMeHTa pa3BUTH
TEXHOJIOTUI
B3anmuoe B3anmnoe Knaccudumnupos
pacIoyioxeHue pacroIoKeHue aTh B3aMUMHOE
MPSIMBIX B MpsIMBIX B PacCIOOKEHUE
IIPOCTPAHCTBE MIPOCTPAHCTBE. MPSIMBIX
CxpemmBaromuecs B IIPOCTPAHCTBE,
npsmbie. [I[pu3naku WLTIOCTPUPYS

CKPCHIUBAIOIHUXCS MPSAMBIX.

[TapanienpHble IpsIMBIE B
npoctpaHcTBe. Teopema

0 CYIIECTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMON
napasieIbHON JaHHOU
MIPSIMOM, TPOXOASAIIEH Yepes
TOYKY IIPOCTPAHCTBA U HE
Jexamen

PUCYHKaMH U
MIPUBOAS IIPUMEPBHI
W3 peabHOM KU3HM.

Jlokxa3sIBaTh TEOpEMY
O CYIIECTBOBaHUU U

C€ANHCTBECHHOCTHU
MapajuieIbHON  MPSMOH,
MPOXOASAIIEH yepes

TOYKY MpPOCTPAHCTBA H




Ha JAHHOW MPSMOM.
Jlemma o nmepeceyenuu
napauIeIbHBIX MPSIMbIX
IJIOCKOCTBIO.
[TapamnensHOCTD TPEX
npsmbIx. Teopema o Tpéx
NapauIeIbHBIX IPSIMBbIX.

Teopema o CKpemuBarOIuXCs

npsaMmeix. [lapamiensHoe
IPOCKTHPOBAHUE.
OcHOBHbIE CBOMCTBA
[apajuIeIbHOTO
MPOEKTHUPOBAHHUS.
N300paxeHune pa3HbIX
¢buryp B napauieabHON
MPOEKIINH.

LlenTpanbHas IpPOEKLUSL.
Yroi1 ¢ coHanpaBICHHBIMU
CTOpPOHAaMH. YTOJ MEXAY
HOPSMBIMH.

3aiauM Ha 10Ka3aTeIbCTBO U
UCCIICIOBaHHE, CBSI3aHHbIE

C pacroJI0KEHUEM IPSMBIX B
IPOCTPaHCTBE

HE

Jexalen Ha Ipyroiu
MPSMOI; IEMMY O
NEPECEUCHHUH IIOCKOCTU
JBYMS1 ITapaJlI€IbHBIMU
IPSIMBIMU; TEOPEMY O
TPEX MapauIeNbHbIX
IPSIMBIX.

Jloka3bIBaTh NpU3HAK
CKpELIMBAIOIINXCSA
HPSIMBIX, TEOPEMY O
CKPEILNBAIOIINXCS
MPSIMBIX.

Jloka3sIBaTh TEOPEMY O
PaBEHCTBE YIJIOB C
COHAIIpaBJICHHBIMU
ctopoHaMu. OOBICHSATS,
YTO HA3bIBACTCS
napauleIbHbIM U
HEHTPaIbHBIM
IIPOEKTUPOBAHUEM U KaK
BBIIIOJIHSIETCS
IpoeKTUpoBaHue (GUryp Ha
IJIOCKOCTb. Jl0Ka3bpIBaTh
CBOMCTBA MapajieIbHOTO
POEKTUPOBAHMS.
N3o6paxats B
NapajuieIbHON
MPOEKIUU Pa3HbIE
reoMeTpUUYEecKHe
¢burypsl.

Pemars
CTEpEOMETPUYECKHE
3a/1a4u Ha
J0Ka3aTeNbCTBO U
UCCIIE/IOBAHHUE,
CBSI3aHHBIE C
PaCIOIOKEHUEM MPSIMBIX
B IIPOCTPAHCTBE.

[IpoBoauTh TOKa3aTeNbHBIE
paccyxaeHUs IpU
pelieHnn

reoMeTpUUYECKUX 3ajad,
CBSI3aHHBIX CO

B3aMHBIM
PacroI0KEHUEM

MPSIMBIX B IIPOCTPAHCTBE.
CpaBHuBars,




aQHATM3UPOBATH U
OIICHUBATH YTBEPKICHUS
C IEJIBIO BBISIBIICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHH.
MonenupoBaTh peaibHbie
CUTYallUH, CBSI3aHHBIE CO
B3aMMHBIM
PacroI0KEHUEM IPSIMBIX
B IIPOCTPAHCTBE, HA S3bIKE
TeOMETPHH.

HUccnenosarts
HIOCTPOCHHBIE MOJIEIH C
UCTIOJIb30BaHUEM
TeOMETPUUYECKUX
MOHSITUI ¥ TEOPEM, armnapara
anreopsl, HU(POBBIX
pecypcoB.

[Tony4dats npencraBieHue
0 IICHTPATEHOM
IPOEKTUPOBAHUU U

00 ucropuu padot

10 TEOpUHU

MIEPCIIEKTUBBI
[TapamensHOCTB ITonsATHA: TApaAIIENBHOCTD Knaccugpunuposars
IPSIMBIX U IIJIOCKOCTEN IPSIMOM U IJIOCKOCTH B B3alMHOE

B IIPOCTPAHCTBE

IPOCTPAHCTBE.

[Ipu3Hak napayenbHOCTH
MPSIMOM M MJIOCKOCTH.
CaoiicTBa mapauieIbHOCTH
MPsIMOM M TUIOCKOCTH.
I'eomeTpuyeckue 3amaun

Ha BBIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE
C MapajIeIbHOCTHIO
MPSIMBIX U TJIOCKOCTEH B
npoctpanctse. [loctpoenue
CEYEHUs, IPOXOIALIETO
qyepe3 JaHHYIO MIPSIMYIO Ha
yepTexe U MapajieIbHOro
JIPYrou NpsiMOM.

Pacuér oTHOLIEHMIA.
[TapannensHas npoekuus,
MIPUMEHEHNE

JUTsl IOCTPOEHUS

ceueHuii kyda u
napajuiejenumnena

PpacIoIOKEeHUE MPSIMON
U IIJIOCKOCTH B
IIPOCTPAHCTBE, IPUBOLS

COOTBETCTBYIOIIINE
MIPUMEPBI U3 PEATTBHON
*ku3HU. DopmMynupoBaTh
onpeleacHue
NapajuIeIbHbIX PSIMOU U
IIJIOCKOCTH.

Jlokxa3bIBaTh NpU3HAK

0 MMapaJuIeIbHOCTHU IIPSAMOM
H IIJIOCKOCTH,, CBOMCTBA
[apajuIeIbHOCTH MPSIMON U
IIJIOCKOCTH.

Pewrats crepeomeTpuueckue
3a/1a4M BBIYMCIICHUS U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE
C MapaJuIeNbHOCTBIO
MIPSIMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE.

Pemrats npakTuyeckue




CaoiicTBa napauienenumneaa
u npu3msl. [lapannensHeie
mockocty. [Ipusnaku
MapajyIeIbHOCTH JIBYX
IIJIOCKOCTEM.

Teopema 0 mapamieaIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOASAIIEH Yepe3 TOUKyY, He
MPUHAJICKALLYIO TAHHON
IIJIOCKOCTH U CJIE/ICTBUS U3
HEE.

CBolicTBa napayuIeIbHbIX
IIJIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX
MepeCeueHUs pU
MEPECCUCHUH IBYX
NapaJuleJIbHBIX TIOCKOCTEN
TpeTheii; 00 0Tpe3Kax
napajvieIbHbIX MPSMBIX,
3aKJIIIOYEHHBIX MEKIY
napajuieJIbHbIMU
MIJIOCKOCTSIMU; O
IIEPECEUECHHUH NPSMOH €
JIBYMs ITapajuieIbHbIMU

3a1a4u
Ha [IOCTPOCHUE CEYCHUH Ha
yeprexax TeTpasapa u
napajuiejenunesa.

Pewats crepeomerpuueckue
3a/1a4M, CBA3aHHbIE C
IIOCTPOCHUEM CEUCHUN
IIJIOCKOCTBIO.

IIpoBoauTh JTIOrNYECKU
KOPPEKTHBIE I0KA3aTEIbHbIC
pacCyXAcHHUs

IIPY PEILIECHNN
TFEOMETPUUYECKUX 3a7a4
CBSA3aHHBIX C
NapaJJIEIbHOCTBIO
IJIOCKOCTEM.

CpaBHUBaTh U
aQHAJIM3UPOBAThH PEAIbHBIC
CUTYAIINH, CBSI3aHHBIC C
napauIeTbHOCTHIO MPSMOM U
MJIOCKOCTH B MPOCTPAHCTBE;
MOJIEJTUPOBATh PEAIbHBIC
CUTYaIUH, CBSI3aHHBIE C
apajuIeIbHOCTHIO

NPsIMOI1 U TNTIOCKOCTH B

TITOCKOCTAMH MIPOCTPAHCTBE, HA A3BIKE
F€OMETPUHU

[TepnenqukynsipHO 25 [ToBTOpEHME: AKTyanu3upoBath (HaKThI U
CTb  HPSAMBIX H teopema [Tudaropa METO/1bl TUTAHUMETPHH,
IUIOCKOCTEN B Ha IJIOCKOCTH, peneBaHTHBIE TEME,
MIPOCTPAHCTBE TPUTOHOMETPUS MPOBOJIUTH AHAJIOTHUHU.

MPSIMOYTOJIBHOTO dopMynHrpoBaTh

TPEYTOJIbHUKA. OnpeIeICHUS:

CaoiicTBa Ky0a 1 NEPIECHANKYIIPH

MPSIMOYTOJIBHOTO BIX MPSMBIX

napajuieJenumnesa. B IPOCTPAHCTRBE;

Beluncnenue JIMH OTPE3KOB
B Ky0Oe 1 MpsIMOYTOJIbHOM
NapauIeIICIUIENE.
[lepnieHIMKYISIPHOCTD
IIPSIMOM U INIOCKOCTH.
IIpusnak
NEPIEHIUKYIIPHOCTH
IIPSIMOM U INIOCKOCTH.
Teopema 0 cylmecTBOBaHUHU
Y €JUHCTBEHHOCTH IIPSIMO,
MPOXOIAIIEH uepe3

TOYKY IIPOCTPAHCTBA U

OIpeeIeHuE MPSIMON,
MIEPIEHUKYISIPHON K
IIJIOCKOCTH.

Jlokxa3bIBaTh: JeMMY

0 MEPIEHIUKYIAPHOCTH IBYX
NapajIeIbHBIX IPSIMBIX K
TPEThEN NIPSIMOI; TEOPEMBI O
CBSA3U MEXIY
[apaJUIEIbHOCTBIO MIPSIMBIX U
UX NEPIEHAUKYIIPHOCTBIO K
IIJIOCKOCTH.

Jloka3bIBaTh: TEOpPEMY,




NEPIEHAUKYJIAPHOHN K
ILTOCKOCTH. I1mockocTu
U TIePIEHANKYJIPHBIE
UM TpsiMast

B

MHOTOIPaHHHUKAX

Ilepnenqukyssp

Y HaKJIOHHASI.

[Toctpoenue
NEePHEHAUKYIISpa

13 TOYKU Ha

PSMYIO.

Teopema o Tpéx
nepreHauKyIsipax (psimast u
obOpatHas).

Yron mexny
CKpEIIHBaOIIMMHUCS
npsMbiMu. [Touck
MEePIEHIUKYIISIPHBIX
IIPSAMBIX C IOMOIIBIO
MePIEHINKYIISIPHBIX
IJIOCKOCTEN
OpTtoronanbHoe
IIPOCKTUPOBAHUE.
IToctpoenue  ceueHuit
KyOa, MIPU3MBI,
MPaBUJIIBHON MHUPAMUJIBI

c ITOMOILIBIO
OPTOrOHAJILHOU
IIPOEKIIUN.

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
IInockocTy CUMMETpHIA B
MHOT'OI'PAHHUKAX.
IIpusnax
HEPIEHIUKYIIIPHOCTH
MIPSIMOM M INTOCKOCTH KaK
CJIEICTBUE CUMMETPHHU.
IIpaBuIpHBIE MHOTOTPAHHUKHY|

Pacuér paccTrossHUI OT TOUKH
10 mockoctu. CrocoObl
OTMYCTUTh MEPICHIUKYISPHI:
CUMMETpPHUS1, CIBUT TOUKH 10
MapaJuIeIbHON IPSIMOM.
CnBur no HenapasuieIbHON
MIPSIMOM, U3MEHEHHE

paccTosaHu

BBIPAKAIOLIYIO IIPU3HAK
NEPIEHIUKYJIAPHOCTU
IPSIMOM U TUIOCKOCTH;
TEOpeEMY

0 CYLIECTBOBAHUHU U
€IUHCTBEHHOCTH IIPSIMOIA,
MPOXOSIIEH Yepe3 JaHHYIO
TOYKY U IEPIECHAUKYIISIPHON
K JJAHHOM IUIOCKOCTH.

N306paxaTsh B3aUMHO
NEPIEHIUKYIISPHBIE TPSIMYIO
U IJIOCKOCTb.
dopmyIHpOBaTh

CBOMCTBO

NEePHEHANKYJIApa [0
OTHOIIECHHUIO K

IJIOCKOCTH.

[TonyyaTe npencraBiieHuE O
3HAUEHUU MEepPIEHAUKYIIpa
JUTSL IPYTUX 00JIaCTeH HAyKH
(pu3mka, sHEprEeTHKA,
Ja3epHbIE TEXHOJIOTUN), B
peanbHON KU3HU

(TexHuKa, OKpyKaro1as
oOcTtaHoBKa). JlOKa3bIBaTh
YTBEPXKACHMUSI, CBA3AHHbIE

C IIPOEKIUEN IIPSIMON Ha
IUIOCKOCTB,
HEMEePHEHANKYISIPHYIO K
3TOM NpsAMou. Jloka3bIBaTh
TEOpEMY O TPEX
NepPHEHANKYISIPaxX U
TeopeMy 0O0paTHYIO
TeopeMe 0 TPEX
MePIIEHAUKYIISIpax.
[TonyuaTs npencraBneHne
00 OpTOrOHATBHOM
MIPOEKTUPOBAHUH.
Jlokxa3sIBaTh TEOPEMY O
MIPOEKIIMM TOYKH Ha
MPSMYIO.

Pemars
CTEPEOMETPUYECKHE
3a/layM, CBSI3aHHBIE C
MEPIEHIUKYISIPHOCTBIO
MPSIMOM U TUIOCKOCTH.
Pemars

MPUKJIATHBIC




3a1a4u,
CBA3aHHBIC C
HAXO0KICHUEM
FeOMeTpI/I‘ICCKI/IX BCIIMYHH.

Pewate
CTepEeOMETPUYECKHE
3a/1aud, CBSI3aHHbBIE C
IPUMEHEHHUEM TEOPEMBI
0 TPEX
HEepIeHIUKYIsApax,
HaxO0XXJICHHUE

M

pacCcTOSHUM,

IIOCTPOEHUE

M IIPOEKIHUH.
CpaBHHBaTh U
aHAIM3UPOBATh
YTBEPKACHHUSI C IIEIIBIO
BBISIBJICHUSI IOTUYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyKJIeHUM.
AHanu3upoBath U
MOJICTIUPOBATh Ha

SI3BIKE TEOMETPUU
pealbHbIe CUTYAIUH,
CBSI3aHHBIE

C IEPIEHANKYISIPHOCTHIO
PsIMOM M TJIOCKOCTH;
HCCIIEI0BATh IOCTPOEHHbBIE
MOJIEJIA, B TOM YHCJIE U

C UCIIOJIb30BAHUEM allapara
anredpsl

Vel u pacCTosIHUA
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IToBTOpEHUE: yrou
MEXIy NPSMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPUS

B IIPOM3BOJIBHOM
TpPEYroJIbHUKE, TEOpEMA
KOCHUHYCOB.
IToBTOpEHME: YrOaI MEXAY
CKPEILIUBAIOIIMMUCS
IPSIMBIMU

B IIPOCTPAHCTBE.
I'eomerpuueckune
METO/bI BBIYUCIICHUS
yria MEXKIY
IPSIMBIMU B

AKTyanu3upoBaTh QaKThl U
METO/Ibl MJIAHUMETPUH,
pEJIEBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTHH.
dopMynHMpoBaTh
orpezesieHne
JIBYTPAHHOT'O

yria.

Jloka3bpIBaTh CBOMCTBO
paBEHCTBA BCEX JIMHEMHBIX
yIJI0B JBYTPaHHOIO yrJja.
Knaccudunuposarts
JBYTpaHHbIE YIJIbI B
3aBUCHUMOCTH OT UX
rpagyCHOU MEpHI.




MHOT'OrpaHHUKAx.

JIByrpaHHbIN yroJI.
CBOMCTBO JTUHEWHBIX

YIJIOB IBYTPAHHOTIO YTJIa.
[TepnienauKynsipHBIE
TJIOCKOCTH.

CBoiicTBa B3aMHO
NepHEHINKYISIPHBIX
mockocteit. [Ipusnak
MEePIECHANKYJISIPHOCTH
IJIOCKOCTEH;

T€0-peMa O MPSIMOit
MIEPECEUCHHUS IBYX
IUIOCKOCTEH
NEepPHEHINKYISIPHBIX
TPEThEHN IIIOCKOCTH.
[IpsamMoyronbHbII
napajuiejenumnes;

Ky0; U3MepeHus,
CBOICTBa
MPSIMOYTOJIBHOTO
napasienenunena. Teopema
0 JIuaroHaiu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CJIEJICTBHE U3 HEE.
CrepeomeTrpuueckue u
MIPUKJIAHBIC 3a/1a4H,
CBSI3aHHBIC CO B3aMMHBIM
PaCIoJIOKEHUEM TIPSIMBIX U
TJIOCKOCTH.
IToBTOpEHMUE:
CKPEIIUBAIOIINECS
MIpSIMBIE,
napajuieabHbIe
IJIOCKOCTH B
CTaHJAPTHBIX
MHOTOT'PaHHHUKAX.
[Tapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEITUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXIY
CKPELIUBAIOIINM

UCS IPSIMBIMU B
MPOCTHIX

CUTYaIUsX.

OnyckaHue

DopmyIHpPOBATh
ONPEAEIICHUE B3AUMHO
MEePHEHIUKYISIPHBIX
MIJIOCKOCTEH.

Jlokxa3sIBaTh TEOPEMY O
MpU3HaKe
NEPHEHANKYJIIPHOCTH ABYX
IJTIOCKOCTEM.
DopMyJIUPOBATH CIEACTBUE

(u3 IIPU3HAKA) 0
MEPIEHIUKYIAPHOCTH
IUIOCKOCTH, KOTOpast

NEPIEHANKYJIAPHA MPSAMOM,
II0 KOTOPOW IEpPECEKATCS
JIBE IIJIOCKOCTH, ITH
IUIOCKOCTSIM.

Jloka3pIBaTh yTBEPKACHUS O
€ro CBOMCTBAX; TEOPEMY U
CIIECTBUE

13 HE€ O TUaroHaisx
IPSIMOYTOJIBHOTO
napajuleIenunes1a.

Pemate crepeomerpruueckue
3a/1a4u, CBA3aHHBIE C
NEPIEHANKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEM,
UCIIOJIB3Ys
IUTaHUMETpHYecKue (PaKThl U
Mmeronsl. [IpoBoauts
JIOTUYECKHU KOPPEKTHBIE
JI0OKa3aTelIbHbIE
pacCyKIeHUs IIpU PEILIECHUH
r€OMETPUYECKUX 3a/1aY,
CBSA3aHHBIX C
MIEPIEHUKYISIPHOCTBIO
IJIOCKOCTEHN.

AHanu3upoBaTh U
MOJICIMPOBATH Ha SI3BIKE
TEOMETPUH PeaThbHBIC
CUTYaIlUH, CBSI3aHHBIC C
MEePIEHIUKYIISIPHOCTHIO
MPSIMBIX U TUIOCKOCTEN.
HccnenoBathb
TTOCTPOCHHBIE MOJICIIH, B
TOM YMCJIE U C
HCIIO0JIb30BaHUEM
anmnapara anreOpsl.
Pemats npuknagHeie




NEPIEHINKYIISIPOB,
BBIUHCIICHUE

paccTosTHUM OT TOYKU

J10 TOYKH; IIPSIMOM;
IJIOCKOCTH.

Brruucnenue pacctossHui
MEXly CKPELMBAIOLIUMUCS
PSIMBIMU

C IIOMOIIIbIO
NEePIEeHIUKYIAPHOM
IJIOCKOCTH.
Tpéxrpannslii yro,
HEPaBEHCTBA IS
TPEXTPAaHHBIX YIJIOB.
Teopema

[Tucaropa,

TEOPEMBI

KOCHUHYCOB U

CHUHYCOB

JUIA TPEXTPAHHOTO yIuia.
DeMeHTHI chepruiecKoit
rE€OMETPUHU:
reoie3n4ecKue

JIMHUM Ha 3emIie

3aaa4u, CBA3aHHBIC C
Hax0XJICHHUEM
TCOMETPHUYCCKUX BECIIMYMH

MHororpanHuku

CucremaTuzanus 3HaHUM:
MHOrOorpaHHuK u ero
anemeHTsl. [Iupamuna.
Buael nupamu .
IIpaBunpHas

nupamua.

ITpusma. Ipsmas

Y HaKJIOHHAs

IIPU3MBI.

IIpaBunpHas

npusma. [Ipsamon
ENENN U

,

IIPSAMOYTOJIBHBIN
napaenenunes, Kyo.
Beimykiibie
MHOI'OIpaHHHUKHU. TeopeMa
Oiinepa. IIpaBunpHbIE N
MIOJIYIIPaBUJIbHBIE
MHOT'OI'PaHHUKH

Paborathb ¢ yueOHUKOM:
3a7aBaTh BOIIPOCHI, JI€TATh
3aMe4aHMs, KOMMEHTapHUH.
AHanM3MpoOBaTh pelICHUE
3ajgaun. PrucoBarh
BBIITYKJIbIE
MHOTOTPaHHUKH C
3aJJaHHBIMHA CBOMCTBAMU,
BOCCTAHABJIMBATL OOIIUHA
BH/I BBITTYKJIOTO
MHOTOTPaHHUKA 110 ABYM
€ro MPOEKIUSM.
Jloka3pIBaTh CBOMCTBA
BBIITYKJIOTO MHOTOI'PAHHHKA.
PucoBarb BbITyKJIbIE
MHOTOTPAaHHUKHU C pa3HOU
SUIIEPOBOM
XapaKTEPUCTUKOM;
HUCCIEI0BATh BO3MOKHOCTH
MOJIY4YEHUs pe3yJibTaTa Ipu
BapbUPOBAHUU JIAHHBIX.
Jloka3pIBaTh CBOMCTBA
MPaBUITLHBIX
MHOTOTPaHHUKOB.
[lmanupoBaTh MOCTpOEHUE




IIPaBUJIbHBIX
MHOI'OIPAaHHUKOB Ha
IIOBEPXHOCTAX APYIUX
IIPaBUJIBHBIX
MHOI'OTPaHHUKOB

BekTops! B mpocTpaHcTBE

12

[TonsiTue BeKkTOpa

Ha IJIOCKOCTH U B
IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTbh BEKTOPOB,
IPaBUJIO NapayljieNenumnesa,
YMHO)XEHHUE BEKTOpa Ha
YHCII0, Pa3JI0kKEHHE BEKTOpa
1o 6a3ucy TpEX BEKTOPOB,
HE JIeXKallluX B OJHOU
IJIOCKOCTH.

CkanspHoe

IIPOU3BE/ICHUE,

BBIYHUCIICHHE YTJIa

MEX/y BEKTOpaMH B
IIPOCTPAHCTBE.

[Ipocreiimue 3a1a4yu ¢
BEKTOPaMHU

AxTyanu3upoBaTh GaKThl U
METO/bI IITAHUMETPHH,
pEJIeBaHTHBIE TEME,
IIPOBOAMTDH aHAJIOTUH.
OnepupoBatb
HOHATHUAMHU: BEKTOp Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE;
KOMIUIAHAPHBIE BEKTOPBI.
[IpuBOIUTE IPUMEPHI
(U3NYECKUX BEKTOPHBIX
BEJINYMH.

OcBauBaTh npaBuia
BBIIIOJIHEHHUS IEHCTBUM
CJIOKEHMSI M BBIUNTAHUS
BEKTOPOB, YMHO>KECHHUS
BEKTOpa

Ha YHUCIIO.

Jlokxa3bIBaTh NpU3HAK
KOMILJIAHAPHOCTHU TPEX
BEKTOPOB.

Jloka3pIBaTh TEOPEMY O
Pa3loKEHUH JIFOOO0TO
BEKTOpA 110 TPEM JTaHHBIM
HEKOMIUIAHAPHBIM BEKTOPaM




[ToBTOpEHME,
0000111eH1E U
cUCTeMaTH3aIs
3HAHUHI

O0o0maroree

IIOBTOPEHUE MIOHATHH U
METOJI0B Kypca

reoMeTpUn

10 knacca, cucTeMaTu3amnus
3HaHuM. Mcropus pa3surus
CTEpPEOMETPUU KaK HAYKU U
€€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI1

Pemrate
CTEPEOMETPUUYECKHE
3a/1a4n Ha
JI0Ka3aTeNIbCTBO
MaTEMaTUYECKHUX
OTHOIIICHUH,

HaXOXJICHUE
F€OMETPUUECKHUX

BEJIMYUH (IJIUH, YTJIOB,
riomasaei, oobEMOB).
Hcnonws3oBars npu permieHun
CTEPEOMETPUYECKUX 3a]1a4
TUTAHUMETPUYCCKHUE (PaKThI 1
metoabl. [IpoBoauTs
JIOTUYECKU KOPPEKTHBIE
JI0OKa3aTelIbHbIE
paccyXIeHus

P PELLICHUN
CTEPEOMETPUUYECKUX U
IJIAaHUMETPUYECKUX 3a]au.
CpaBHUBaTh U
aQHAJIM3UPOBATh PEAJIbHbBIC
CUTYAallH U BBISIBIISTh
BO3MOKHOCTH €€
MOJICIMPOBAHUS Ha SI3BIKE
TEOMETPHUH.
MoaenupoBath peaibHYIO
CUTYAIINIO Ha SI3BIKE
T€OMETPHUHU U

HCCTIEI0BATh
TTOCTPOCHHBIE MOJIEIH, B
TOM YHCIIE U C
WCTIOIb30BAaHUEM
anmnapara ajreopsl.
Hcnonb3oBars
KOMITbIOTEPHBIE
MpOrpaMMBbl IIpH

pelieHnu 3aaad.
[TonyuaTs npeacraBiaeHue o
T€OMETPUHU KakK O
pa3BUBAIOIICHCS HayKe,
HCCIEAYIOIIEH OKpYXKarOIUN
MHpP, CBSA3aHHOM C
peaIbHBIMU 00BEKTaMH,




MMOMOTAIOIIECH PEIIUTh
peaJIbHbIE )KU3HEHHBIE
CUTYallUU O POJIU
CTEpEOMETPUU B Pa3BUTHH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TexHojoruil. CpaBHUBATh U
aHAJIN3UPOBATh
YTBEPKACHMUS C LIENIBIO
BBISIBJICHUSI JIOTUYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHU.
HccenenoBaTh NOCTpOEHHBIE
mozenu. Mcnonb3oBats
U(POBBIE PECYPCHI

OBILIEE KOJIMYECTBO
YACOBIIO
I[TPOTPAMME
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11 KJIACC

Hassan Komuuects OCHOBHBIE BUJIBI
OcHoBHOE
ue paszena 0 JeATEIbHOCT
CoJIep>KaHue
(Tembl) Kypca 4acoB Y yYallUXCs
Amnanutuueckas 15 [ToBTOpenue: AKTyanu3upoBath (PaKTel 1
TCOMCTPHS KOOpJMHATBl BEKTOpa Ha METO/1bI IIJITAHUMETPUH,
MIJIOCKOCTH u B pejieBaHTHBIE TEME,
MPOCTPAHCTBE, MIPOBOJIUTH AHAJIOTUH.
CKJIIPHOE  IPOU3BEICHUE CBoUTB NEHCTBUS C
BEKTOPOB, BEIYHCIICHUE yTJIa BEKTOpaMHU K
MEXITY BEKTOpPaMH B aHAJIOTUYHBIM
MPOCTPAHCTBE. Y paBHEHUE JEHUCTBUSIM C HX
MPSIMOM, TTPOXOISIIIIECH uepe3 KOOpJIMHATAMH.

JIBE TOYKH.
YpaBHEHHE IUIOCKOCTH,
HOpMaJlb, YpaBHEHUE
IIJIOCKOCTH B OTPE3KAX.
BexropHoe nnpou3sseeHue.
JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE IPOrpaMMHUPOBAHHUE.

AnpanutnyecKkue METOIBI
pacuéra yria Mexay
MPSIMBIMU | TIJIOCKOCTSIMU B
MHoOrorpanHukax. ®opmyna
paccTosiHUSA OT TOYKH JI0
IIJIOCKOCTH

B KOOpJUHATAX.
Haxoxnenue paccrosHui
OT TOYKHU JO IIJIOCKOCTH B
Ky0e W NpaBUIbHOU
MpaMuzie

Bcnomuuts onpeaenenue
CKQJIIPHOTO YMHOKEHHUSI U €T0
CBOMCTBA.

Beraucnsars ¢ moMoIbo
CKaJISIPHOTO YMHOXEHHUS
JUTMHBI BEKTOPOB, YTJIbl MEXY|
HUMH, YCTaHABINBATH
MEePIEHIUKYISIPHOCTD
BEKTOPOB.

BriBOoguTh YpaBHEHUE
MJIOCKOCTH U (OPMYITy
PAcCTOSIHUSL OT TOUYKU

JIO TIIIOCKOCTH.

PemraTe 3amaun, codyeras
KOOPAWUHATHBIA U
BEKTOPHBIN METO/IBI.
[IpoBoaUTH TOrMUECKU
KOPPEKTHBIE 10Ka3aTeIbHbIC
paccyXaeHust

MIPU PEIICHUH
r€OMETPUYECKUX 3a/1a4 Ha
MIPUMEHEHNE BEKTOPHO-
KOOPJAWHATHOTO METO/A.

AHanmM3upoBaTh U
MOJIETTUPOBATh Ha
SI3BIKE TEOMETPUH
peanbHBIE CUTYAIUH,
CBSI3aHHBIE BEKTOpaMU

1 KOOpJMHATAMH.
Hccnenosath
MTOCTPOEHHBIE MOJICIIH, B
TOM YHCJIE U C
HCII0JIb30BaHUEM




armapara anreopsbl.
Hcnonb3oBath
KOMIIbIOTEPHBIE
IIPOrpamMMBl.
3HAKOMUTHCA C UCTOpUEN
pa3BUTHS MAaTEMaTUKU

[ToBTOpEHME,
0000111eHUE U
CHCTeMaTH3aIus
3HAHUI
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CeueHust MHOTOTPaHHUKOB:
CTaHapTHbIE MHOTOI'PAaHHUKU,
METOJI CJIEIOB, CTaHJApTHBIE
IIJIOCKOCTH, NIEpECEUEHUs
IPSIMBIX U IIJIOCKOCTEH.
[TapamienpHble IpsIMBIE U
IIJIOCKOCTH: TIapAJIJIEJIbHBIC
CEYEHUsI, pacu€T OTHOLIEHUM,
YTIIBlL MEXY
CKPEILMBAIOIIUMUCS IPSIMBIMHU.
[lepnenukynspHbie

IIPSIMBIE U TUIOCKOCTH:
CTaHJIapTHBIE MapBI
NIEPIEHIUKYIISIPHBIX
IJIOCKOCTEN U MPSIMBIX,
CUMMETpUU

MHOTOTPaHHUKOB, TEOPEMA O
TPEX NEPIEHAUKYIApax,
BBIYHCIICHUS IJIUH

CtpouTth ceueHus.

Pemars

CTEPEOMETPUYECKUE

3a1auu Ha
JI0Ka3aTeJIbCTBO
MaTeMaTUYeCKUX
OTHOIIICHUH,

HaxO0JICHUE
r€OMETPUUYECKUX

BEJIMYUH (IJIMH, YTIIOB,
riomaaei, o0bEMOB).
Hcnons30Bath npu penieHuu
CTEpEOMETPUYECKHUX 3a/1a4
TJIaHUMETpUYEeCKre PaKThl U
Metoasl. [TpoBoauTs
JIOTUYECKH KOPPEKTHBIE
JIOKa3aTelbHbIE PacCyKIEHUS
MIPU PEIICHUH
CTEPEOMETPUYECKUX 3a/1au.
CpaBHMBaTh M aHAJIU3UPOBATH

B MHOTOI'paHHMKaX.
[ToBTOpEHue:

IJI0LIAIN
MHOTOYT'OJIbHUKOB,
(dbopMyIIbl 1151

IUIOIIAJICH,

COOOpaKEeHHS

ogoous.

IImomanu ceueHni
MHOTOTPaHHHUKOB: IUIOIIAH
ITOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHHs
noxoous

peajbHbIE CUTYALIUU
W BBISIBIISITH

BO3MOXHOCTH €€
MOJIETIMPOBAHUS Ha

SA3BIKE F@OMeTpI/II/I.
MopaenupoBath peajgbHyO
CUTYALIMIO HA SI3bIKE
TEOMETPHUU U UCCIIEI0OBATH
IIOCTPOEHHBIE MOJENH, B
TOM YHCJIE U C
HCIIOJIb30BAHKEM aIrmapara
anreopsl. Micnons3oBath
KOMIIBIOTEPHBIE
MIPOTPaMMBI IIPYU PELICHUHU
3a71a4




O06BEM MHOTOTPaHHHKA
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O06béMm Tena. O0BEM
MPSIMOYTOJIbHOTO
napajuiefenumnena. 3agadu
00 yaBoeHuu Ky0a, o
KBaJparype Kyoa; o
TPHUCEKIUH yTIa.
CrepeomeTpHryieck

ue 3aJauu,

CBSI3aHHBIE C

00BEMOM
MPSIMOYTOJILHOTO
napasiesenumnena.
[IpuknagHele 3a1a4u,
CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMa
MPSIMOYTOJIBHOTO
napawienenunena. Oobém
MPSAMOU TIPU3MBI.
CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB MPSMOI IPU3MBI.
[Ipuxnaguele 3a1a4u,
CBSI3aHHBIE C 00BEMOM

MPSMOM MPU3MBI.

Brruncnenue o06EMOB Ten

C TMIOMOIIBIO OMIPEEIIEHHOTO
uHTerpaia. O6bém
HAaKJIOHHOM IIPU3MBI,
MUPAMU/IBI.

®dopmyna oobEmMa
MUPAMU/IBI.

OTtHo1eHue 06beMOB
MUpaMuU/ C OOIITUM

YTJIOM.

CrepeomeTpHuuecKue 3a1auH,
CBsI3aHHBIE C 00bEMaMHU
HaKJIOHHOM IIPU3MBI,
MUPAMU/IBI.

[TpuknagHelie 3a7a4M O TEME
«OOBEMBI TN, CBSI3aHHBIE C
00BEMOM HAKIIOHHOH MPU3MBI,
MUPaAMU/IBI.

[Tpumenenne 00BEMOB.
Brruncnenue paccTosHus 10
IJIOCKOCTH

CBoOoOaHO OmMEpUpOBATH
MOHATHSIMH. O00BEM Tela,
00BEM TMPSAMOYTOJIBLHOTO
napajuiesienumnesaa.
dopMyIUpPOBATH
OCHOBHBIE
00BEMOB.
Jloka3biBaTh TEOpEMY 00
00BéMe

MPSIMOYTOJIBHOTO
napajuiesienunesaa,

CIIEJCTBUS U3 HEE.

Pa3zpesatp

MHOTOTpaHHU

KU,

nepeKIIaabiBaT

b YacCTH.

Pemmats crepeomerpuueckue
3aJ1auu, CBS3aHHbIE C
BBIUKCIICHHEM 00bEMa
MPSIMOYTOJIBHOTO
napajuieJenumnesa, Mpu3Mbl.
CpaBHMBaTh U aHAITM3UPOBATH
YTBEPKJICHHUS C LIETIBIO
BBISIBJICHUS

CBOMCTBA

JIOTUYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyKIEeHUH.
AHanu3upoBaTh U
MOJEJIUPOBATh Ha

SI3BIKE TEOMETPUU
pealbHbIE CUTYAIUH,
CBsI3aHHbIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienunenaa,
MPU3MBI, TUPAMU/IBL.
Uccnenosars
MOCTPOEHHBIE MOJIENH, B
TOM YHCJIE U C
HCIIOJIb30BaHHEM
anmapara anreOpsl.
BrIBOAUTE OCHOBHYIO
UHTETPAIBbHYIO (OPMYITY
JUISl BBIYUCTIEHUS 00BbEMOB
TeIl.

JlokasbIBaTh

Teopemy 00 oOBEME




HAaKJIOHHON IPU3MBbI

Ha npumepe
TPEyroJibHOU

MPU3MBI 1

JUIS IIPOM3BOJILHOM ITPU3MBI.
Jloka3bIBaTh TEOpEMY: 00
00BEME TUpaMUIbI,
(dbopMynupoBaTh CIEACTBUS U3
Hee: 00bEM yCceuEHHOM
nupamMuibl. BeIBOIUTH
dbopMyIy 17151 BBIYUCIICHUS
00BEMOB yCeUEHHOM

MU PAMHU/TBI
Tena BpareHus 24 Hunusapuyeckas Cso0ogHo

MTOBEPXHOCTb, OTIepUPOBATH
oOpa3ymoiue MMOHSATUSIMU:
IAJTUHIPAYECKOM AJTUHIpHYECKa
MTOBEPXHOCTH. S TIOBEPXHOCTb,
Humusap. Hpsmon ;HHHHHP'
KpYroBOM LIUTUHJP. 3yqagb

CIIOCOOBI
[momaas moBepXHOCTH

MOJTyYeHUS
HUIAHAPA.

WINHIPUYECKO

Konunueckas Ij P

il TIOBEpXHOCTH,
MTOBEPXHOCTb,

WINHPA.
oOpasytomue a /P
N N3006paxaTsh HUIUHIP U €r0

KOHUYECKON

nosepxHocTu. Konyec.
Ceuenue koHyca
IUIOCKOCTBIO, MapajieIbHON
MJIOCKOCTH OCHOBAHUSI.

VY ceu€HHBIN KOHYC.
N306paxeHne KOHYCOB U
YCEYEHHBIX KOHYCOB.
ITmomianes O0KOBOI
MOBEPXHOCTH U TIOJIHOU
MMOBEPXHOCTU KOHYCA.
Crepeomerpudeckue 3agauu
Ha JI0Ka3aTelbCTBO U
BBIUUCIICHHE,

IIOCTPOEHUEM  CEYEHHM
LHWINHAPA, KOHYCA.

CEYEHHUS IIIOCKOCTBIO.
CB0OOHO OnIEpUPOBAThH
MOHATUSIMU: KOHUYECKast
MOBEPXHOCTh, KOHYC,
yceu€HHbIA KOHYC. 3yuaTh
CIocoObI OyYEHUst
KOHHYECKOU MIOBEPXHOCTH,
KOHYCa.

N306paxaTh KOHYC U €ro
CEYEHHUS IIJIOCKOCTBIO,
MPOXOJIAIIEH Yepe3 OChb, U
IJI0CKOCTBIO,
NepHeHINKYIISIPHON

K OCH.

BeiBoauts ¢Gopmynbl s
BBIUUCIICHUsSI OOKOBOH M




[Ipuknaguele 3a1auu,
CBSI3aHHBIE C

LUAJTAHIPOM.

Cdepa u map.

[Tepeceuenue cheps u mapa
¢ iockocThio. Kacanue
mapa 1 chepbl II0CKOCTBIO.
Bun u nzo0pakenue mapa.
VYpasuenue chepsl. [Lnomans
chepsl U e€ yacTei.

Cummetpus chepsl U
mrapa.

Crepeomerpuueckue 3a1adu
Ha JI0Ka3aTelbCTBO U
BBIUHCIICHHE, CBA3aHHBIE CO
chepoii u mapom,
MMOCTPOCHHUEM UX CEYCHHIA
IJIOCKOCTHIO.

[Ipuknanueie 3124wy,
CBSI3aHHBIE CO Cepoit

Y TIAPOM.

IToBTOpEHME:

OKPY>XKHOCTh Ha

MJIOCKOCTH,

BBIYHCIICHHS B
OKPY>XHOCTH,

CTaHJIapTHHIE

noao0ous.

Paznuunbie kOMOMHALINY Tel
BpAIICHUS U
MHOTOTPaHHUKOB.

3agaun mo reMe «Tena
u MOBEPXHOCTH
BpALLICHUS

IIOJIHOM ITOBEPXHOCTEH Tell
BpaieHus. Pemarp
CTEPEOMETPUUECKHUE 3a]]aUH,
CBSI3aHHBIC C TEJIaMH
BpAILICHUS, HAXO0XKJACHUEM
Iomaay OOKOBOU M MOJIHOMI
MMOBEPXHOCTH, IOCTPOCHUEM
CCUCHU.

Hcnons3oBats npu
pelLeHn! 3a1a4
IUTAHUMETPUYECKUE (PaKThl U
metoabl. CpaBHUBATh U
aHAJIM3UPOBATh
YTBEPKACHUS C LIENbIO
BBISIBJICHUSI JIOTUYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX

pacCy IeHHUI.

AHanu3upoBath U
MOJICIIUPOBATH Ha

SI3BIKE TCOMETPUH
pealibHbIe CUTYAalIHUH,
CBSI3aHHBIE C KOHYCOM

U TAJTHHAPOM.
HccnegoBath
MTOCTPOEHHBIE MOJIEIIU, B
TOM YHCJIC U C
HCI0JIb30BaHUEM
ammapara anreopbl
AKTyanu3upoBaTh

(hakThl 1 METO/IBI
TJIAaHUMETPHH,
peJieBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.
CB00OHO OnIEpUpOBAThH
NOHATUSIMH: cepa U miap,
LEHTp, PaJANyC, THaMeTP
cdepsl U mapa.
Uccnenosats B3auMHoOe
pacmosioxeHue chepsl u
IUIOCKOCTH.
®opMynHpOBaTh ONPEICTICHHE
KacaTelIbHOM INTIOCKOCTH K
cdepe. Jloka3pIBaTh TEOPEMBI
0 CBOMCTBE M IIPHU3HAKE
KacaTeIbHOM IIJIOCKOCTH.

BeiBoauts hopmyny s




BBIUUCIICHUSI TIJIOIIA T
cdepsl uepes paguyc chepsl.
Pemrate crepeomerprueckue
3aj1a4M, CBSI3aHHBIC CO
cdepoii u mapom,
HaXOXKJICHUEM TUTOIIA/IN
cdepsl U e€ gacTel,
IMOCTPOEHUEM CEUECHU U
cheps! 1 mapa.

AHanu3zupoBaTh 1
MOJEJINPOBATh Ha

A3bIKE TEOMETPUU
peanbHbIe CUTYyalluu,
CBSI3aHHBIE C ILIAPOM U
cepoii.

Pemars npoctelie 3a1auu, B
KOTOPBIX QUTYPUPYIOT
KOMOWHAIIUK TEJT BPAIICHUS
1 MHOTOI'PAHHHUKOB.
Hcnons3oBate npu
peIIeHUH 3a/a4,
CBSI3aHHBIX CO chepoit u
mapom,
TUTAHUMETPUIECKHE (DaKThI
1 MeToJIbl. Pematp
CTEPEOMETPUYECKUE
3a/1auu, CBSI3aHHBIE C
TeJaMU BpalleHus,
IIOCTPOEHUEM CEYEHU TEN
BpalleHus, C
KOMOHMHAIUSIMH TEJ
BpalIeHUs U
MHOT'OTPaHHUKOB.
[IpoBOAUTH JTIOTHUECKHU
KOPPEKTHBIE I0Ka3aTeIbHbIC
pacCcyXJIeHHs

P PEIICHUHN
T€OMETPUUYECKHX 3a/1a4,
CBSI3aHHBIX C
NEePHEHANKYISIPHOCTHIO
IJIOCKOCTEM.
AHanmM3upoBaTh U
MOJIEJIUPOBATH Ha SI3bIKE
TEOMETPUH PEATTbHBIC
CUTYyalluH, CBS3aHHBIE C
MHOTOTPaHHUKAMH.
Uccnenosars
ITOCTPOEHHBIE MOJIEIIN, B




TOM YHUCJIC U C
UCIOJIb30BaHUEM
anmnapara anreopbl

ITmomamm
MMOBEPXHOCTU U
00BEMBI
KPYTJIIBIX TEI

O6bEm nunuHapa. Teopema
00 00BbEMeE MPSIMOT0 LIUIHHIPA.
IImomany OOKOBOI U ITOJIHOH
MOBEPXHOCTHU IIUIHHIPA.
Brruucnenne 065EMOB e

C TIOMOIIBIO

ONPEACIEHHOTO

uHTerpaia. Oosém

konyca. [Inomanu

OOKOBO¥ U IOJTHOM
MMOBEPXHOCTH KOHYCA.
CrepeomeTpuyecKkue 3a1a4u,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB IUITUH/IPA, KOHYCA.
[TpuknaaHble 321241 1O TEME
«O0BEMEBI U TLIOIIAAN
IIOBEPXHOCTEH TeJl.

CB0oOOJHO omepupoBaTh
MOHATUIMH: O0BEM Telna,
IJIOMIA b  TTOBEPXHOCTH.
PopMyIIMpOBaATH
OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMBI: 00
00BéMe uHapa; 06 00BEME
KOHYyca.

BreiBoauTh GopmMymsl 115
BBIUHCIICHHS 00bEMa
YCEUEHHOT'O KOHYCA.
Uccnenosatn
MTOCTPOCHHBIE MOJICITH, B
TOM YHCJIE U C
HCIIOJIb30BaHUEM
ammapara ajareophbl.




O06BEM mapa 1 11apoBOro
cekropa. Teopema 06 00BEME
mrapa. [Inomank cdepsl.
CrepeomeTpuueckue 3aauu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB 11apa, IMAapOBOTO
CErMEHTa, IIIapOBOTO
CeKTopa.

[TpuknaaHbIe 3a1a49M 1O TEME
«OO0BEMEI TC», CBI3aHHEIC

¢ 00BEMOM 111apa U IUIOMIA/IbIO
chepnl. COOTHOIICHUS MEXKTY
IIJIOIIAIIMU IIOBEPXHOCTEH U
00BEMaMu MONOOHBIX TEI.
IlonoOnrbIe Tena B
npoctpaHcTBe. M3menenue
00béMa rnpu mo106m.
CrepeomMeTpryeCcKHE 3a/1auu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB TeIl U IUJIOLIAIEH
MOBEPXHOCTEN

3HaTh BO3MOKHOCTHU
pelieHus 3a1a4y Ha
MTOCTPOCHHUE IIUPKYJIEM H
JIMHENKOM, O KJIaCCUUECKUX
Hepa3penMMbIX 3a/1a4ax.
CB00OOAHO ONIEPUPOBATH
MOHATUSIMH: IIaPOBOM
CErMEHT, IIapOBOM CIIOH,
IaPOBOM CEKTOP, OCHOBAHUE U
BBICOTA CETMEHTa, OCHOBAHHUE
Y BBICOTA

IIIapPOBOTO CJIOS.

BeBoutTh GopmyIsl 1uist
HaXO0XICHUS 00BEMOB
IapOBOI'0 CErMEHTA,

[IIApOBOTO CEKTOPA,
Ionaau cepel.
Jloka3bIBaTh TEOpEMY 00
00béme mapa. Pemarp
CTEpEOMETPUYECKHE 3a4aUH,
CBsI3aHHBIE C 00BEMOM I1apa,
[IApOBOTO CErMEHTA,
I1apOBOT0 CEKTOPA,
IIOMIA/IbIO Cephl.
CpaBHuBath U
aHaJIM3UPOBATh
YTBEPKACHMUS C LIENIBIO
BBISIBJIEHUS JIOTUYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyKIEeHUH.
AHanu3upoBaTh U
MOJIEIPOBaTh HA

A3bIKE T€OMETPUU

peanbHbIe CUTYallUH,
CBsI3aHHbIE C 00BEMOM
11apa, IapoBOro CErMeHTa,
I1apOBOT'O CErMEHTA,
TJIOMIAIBI0 CEPHI.
CB00OOIHO ONIEPUPOBATH
MOHATHEM: 1T0I00HBIE TeNa B
IIPOCTPAHCTBE.

Brerauciste 006EMBI TN ©
MIOMOUIBIO ONPEAETEHHOTO
MHTErpaa.

Pemars
CTEPEOMETPUYECKUE

3aJ1auM, CBA3aHHbIE C




COOTHOIIEHUSAMH MEXKIY
IJIOIIASIMU [TIOBEPXHOCTEN
1 00BEMaMu MOOOHBIX TEJ.
[TIpoBOAUTH JIOTUYECKHU
KOPPEKTHBIE 10Ka3aTEIbHbIC
paccyXJIeHHs

P PELLICHUHN
r€OMETPUYECKHX 3aa4,
CBSI3aHHBIX C BBIYMCIICHUEM
00BEMOB TeJI C MOMOIIBIO
ONPEAETEHHOTO

WHTETpasa, HaX0XKJICHUEM
COOTHOUICHUS MEKTY

IJIOMIA MU TTOBEPXHOCTEH U
00BbEMaMH TTOJOOHBIX TEI.
AHaM3UpoOBaTh U
MOJCIIUPOBATH Ha

SI3BIKE TEOMETPUH

peanbHbIC

CUTYaIliH, CBSI3aHHBIC C
00BbEMaMH U TOBEPXHOCTSIMHU
Tell,

Ha JIOKa3aTeIbCTBO U HA
HaxO0XKJICHUE TEOMETPUUICCKUX
BEIIMYHH

JIBrkeHus

JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO puryp. O6mue
CBOMCTBa ABM)KEHUI. Buabl
JIBIKECHUH:

napajuieJIbHbII IEPEHOC,
LIEHTpalbHasi CHMMETPHS,
3epKaibHasi CHMMETPUS,
MIOBOPOT BOKPYT MPSIMOM.
[Ipeobpa3zoBanus mogoous.
[psimast u cdepa Ditnepa.
I'eomerprueck

Y€ 3a/1a4u Ha

MIPUMEHEHHE

JIBIKEHUS

IIpumensaTs mpaBuia
BBIIOJTHEHUS
JEUCTBUHN CIIOKSHUS U
BBIYMTaHUSI BEKTOPOB,
YMHOXXEHHS BEKTOpa

Ha YUCIIO MPU PEILICHUH 33]1a4.
Haxonuts KOOPJAWHATHI
BEKTOpa

B JaHHOM 0asuce u

CTPOUTH BEKTOP IO €r0
KOOPJUHATAM.

Bcnomuuts onpeaenenue
CKaJISIPHOTO YMHOXEHUS U €r0
CBOICTBA.

BeMMucnsaTs ¢ moMoIso
CKaJISIPHOTO YMHOXEHHUS
JUTUHBI BEKTOPOB, YIJIbl MEXTY]|
HUMH, YCTaHABINBAThH
MEePIEeHINKYISIPHOCTh
BEKTOPOB.

AHanmM3upoBaTh U
MOJEJIUPOBAThH Ha

SI3bIKE T€OMETPUU




peasibHbIe
CUTYyalluH, CBA3aHHbIE C
(bU3N4YEeCKUMU BEKTOPHBIMU
BEIIMYMHAMU.

Hcnonws30Bath npu pelieHun
3a/1a4, CBSI3aHHBIX C
BEKTOpaMHU

B IIPOCTPAHCTBE,
TUTAHUMETPUYeCKHe (DaKkThl U
METO/BI.

CB0OOHO ONIEPUPOBATD
MOHATUSIMH: OTOOpa)KEHUE
MPOCTPAHCTBA Ha ceos,
JIBUJKEHHE MPOCTPAHCTBA;
LEHTpaJbHasi, OceBas U
3epKalibHasi CHMMETPHH,
napajuieJIbHbII IEPEHOC;
pPaBEHCTBO U moj100ue
buryp.

Jloka3bIBaTh yTBEPKACHUS O
TOM, YTO LIEHTpaJIbHAasi, OCeBast
U 3epKaJIbHasi CAMMETPHH,
napajuieIbHbII IEPEHOC
SBJISIFOTCS IBUKECHUSIMU.
BrimonusaTe npeobpazoBaHus
mogo0ous.

OnepupoBarh NOHATHIMHU:
npsimMas u chepa Ditnepa.
Pemars

r€OMETPUYECKUE

3a/1a4u ¢

HCIIOJIb30BaHUEM

JIBYKEHUH.

Hcnonb30Bath Npu perieHnu
3a/1a4 ABUKCHUS
IIPOCTPAHCTBA U UX CBOWCTBA

[ToBTOpEHME,
00001IeHHE 1
CHCTEMAaTH3alHs
3HAaHUH

17

O6o0061maroniee MOBTOPEHHUE
MOHATHUI U METOJIOB Kypca
reoMeTpun

10-11 xiaccos,
cUucTeMaTu3anus 3HaHU M.
HUcropus pazButus
CTEPEOMETPHM KaK HAYKH U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemars
CTEPEOMETPUUYECKUE
3aJa41 Ha

JI0Ka3aTeIIbCTBO
MaTeMaTHYECKUX
OTHOIIECHUH, HaX0KICHIE
TEOMETPUUECKHUX

BEJIMYMH (IJIMH, YTIIOB,
riomasei, o0bEMOB).
Hcnons30Bath npu pemieHuu
CTEPEOMETPUUYECKHX 3a/1a4
MJIAHUMETPUIECKHE (DAKTHI




W METOJIBL.

[IpoBOAUTH JIOTHYECKHU
KOPPEKTHBIE JI0Ka3aTEIbHbIE
paccyxaeHust

MIpY PELICHU T
CTEPEOMETPUUECKUX U
TJIAHUMETPUYECKUX
3ajad4.

CpaBHUBaTh U
aHaJIM3UPOBATh
peabHbIC CUTYAIMU

U BBISIBIISITh
BO3MOKHOCTb €€
MOJICTTUPOBAHUS Ha
SI3bIKE T€OMETPUH.
MonennpoBarb
pealIbHYIO CUTYaIUIO Ha
SI3bIKE T€OMETPUH U
HCCIIeI0OBATh
MOCTPOEHHBIE MOJIEIH, B
TOM YHCJIC U C

HCI0JIb30BaHNUEM
anrmapara

anreOpsl.

Hcnonb3oBath
KOMIIBIOTEpPHbBIE
MIpOrpaMMbl npu
peleHnn 3az1ad.
[Tonyuars
IIPEJICTaBICHNUE 0
reoOMEeTpUn KaK 0
pa3BUBAIOIIEHCS HAyKe,
HCCIIEYIOLIEe

OKPY KarOIIHH MHUD,

CBSI3aHHOHM C peaJIbHbIMU
00BbEKTaMU,

IIOMOTaloIIed  PEIINTh
pealibHble  KU3HEHHBIE

CUTyaluHu 0 ponu
CTEpEOMETPUH B
Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX n
KOMIBIOTEPHBIX
TEXHOJIOTHH

OBLLEE
KOJIMYECTBO
YACOBIIO
[TIPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

Oo0s13aTesibHBIE MATEPHAJIBI 1JIS1 YYeHUKA

1. Maremaruka: anredpa v Hauajaa aHayn3a, reomeTpus. Anredpa u Havana aHanuza. 10 kiacc:
yriryoneHHbIi ypoBHH: yueOHuk / A. I'. Mep3ansk, [{. A. Homuposckuii, B. M. ITonsikoB — Mockaa:
[Ipocsemienue.

2. Maremaruka: anreOpa u Hadasia aHaJIM3a, reoMeTpust. Ainredpa u Hadana aHanmsa. 11 kmacc:
yriyosieHHbIN ypoBHU: yueOHUK / A. I'. Mep3msk, 1. A. Homuposckuii, B. M. ITomsikoB — MockBa:
[Ipocsenienue.

3. Maremaruka: anre6pa v Hauaja aHaimsa, reomerpus. 'eomerpus. 10 - 11 kmaccel: ydeOHUK Ju1st
0011e00pa3oBaTeIbHBIX OPTaHU3AIMA: 0a30BbINA U yrTyOJeHHbIH ypoBHU. / [JI. C. AtanacsH u np.]. - M.:
[Ipoceemenue.

Hudposbie o0pa3oBaTebHbIE pecypChl

1. DnexTpoHHBI 00pazoBaTelbHEIN pecypc «Jlomammaue 3axanus. Cpearee obiiee oopazoBaHue.
I'eomeTpusi», 10-11 knace, AO UznarensctBo «lIpocBeenue»

2. DIEeKTPOHHEBIN 00pa3oBaTeNbHBIN pecypc «Jlomammaue 3axanus. Cpearee obiiee oopazoBaHue.
Anrebpar, 10-11 knacc, AO UznarensctBo «IIpocBenienne»

3. Tpenaxep «O6mako 3Haumit». Marematuka. 10 xnace, OO0 «Duzukon JIab»

4. Tpenaxep «Obnako 3nanui». Maremaruka. 11 kinacc, OOO «®Dusukon JIad»

O¢pununanbHbIe CAUTBI

1. O¢unnanbublil caiit MunuctepcTBa oOpa3oBaHus 1 Hayku Poccuiickoit @enepanuu -
http://www.mon.gov.ru;

2. depepanbHbiii opran "Poccuiickoe odpaszoanue" - http://www.edu.ru;

3. http://fipi.ru «®enepanbHblii HHCTUTYT MEAArOTUUSCKUX U3MEPEHHI

Indpossie o0pasoBaTenbHbIe pecypcebl cetu UHTepHET

1.Madopmanmonnas cucrema "EamHoe OKHO J0oCcTyna K 00pa3oBaTeIbHBIM pecypcam" -
http://window.edu.ru;

2. Odurmanbueiii mopran noaaepsxkku EI'D http://ege.edu.ru/ru/index.php

3. Eaunas xomnekuus nupoBbIx o0pazoBaTesbHbIX pecypcos -http://school-collection.edu.ru;

4. ®denepaabHbIi EeHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB -http://fcior.edu.ru.

5. DNEeKTPOHHBII apXHB HAYYHO — MOMYJSPHBIX XKypHaIoB http://library.controlchaostech.com/bel/

6. CIMCOK CalTOB, pEKOMEHIOBAHHBIX JIJIsI MCIIOJIB30BAHUS 00YUYAIONUMUCS U TIPENOAaBaATEISIMU JIJIS
JIOCTYTIa K BBICOKOKauecTBEHHbIM DOP

http://www.mon.gov.ru/ - MunucTtepcTBo o0pa3oBanus u Hayku Poccuiickoit deneparn
http://www.uznai-prezidenta.ru/ - {erckwuii caiit [Ipe3unenra Poccuiickoit @eneparuu

http://www.ege.edu.ru/ - TTopran uadopmanronnoit moaaepxku EI'D



http://www.eidos.ru/olymp/ - Bcepoccuiickue TUCTaHIIMOHHBIE DBPUCTHUCCKUE OJIMMITHAIBI
http://www.rusolymp.ru Becepoccuiickast onumnuaia mKkoJIbHUKOB

http://www.en.edu.ru - EctecTBeHHOHay4YHBIN 00pa30BaTeIbHBIN MTOPTAI

http://ege.edu.ru- [Topran uHGOpMaLIMOHHON MOAACPKKH EAMHOTO rocy1apCTBEHHOTO 3K3aMeHa
http://www.school.edu.ru - Poccuiickuii 001ieo0pa3oBarebHbIi MOpTa

http://vschool.km.ru - Bupryanbnas mkona Kupuia u Medoaust

www.school-collection.ru - Equnas kosiekius nudpoBbix 00pa30BaTeIbHBIX PECYPCOB
http://www.edu.ru - ®exepanbhblii nopran «Poccuiickoe oOpa3oBaHue

http://school-collection.edu.ru/collection/matematika/ — marepuainsl mo marematuke B Equnoit
KOJIJICKIIMH IU(PPOBBIX 00pa30BaATEIBLHBIX PECYPCOB

http://www.uztest.ru — EI'D mo matemMaTHKe: OJr0TOBKA K TECTHPOBAHHIO

http://www.maht-on-line.com — 3anumarenpHas MaTeMaTUKa — IIKOJbHUKAM (OJMMITHA/IBI, HTPBI,
KOHKYPCBI 110 MATEMATHKE)

http://www.mathkang.ru — mexayHapoHbIii MaTeMaTn4decKkuii KOHKypce «KeHrypy»

http://http://ege2011.mio0.ru — MOCKOBCKHI HHCTUTYT OTKPBHITOr0 0Opa3oBanusi, cuctema Cratl pas



