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PaGouasi nporpamma no yueoHomy npeamery «MatemaTukay

(yriay0JiéHHbBII YPOBEHD)

MOSICHUTEJIBHAS 3ATITUCKA

[Iporpamma mo MareMaTuke yriayOJE€HHOTO YPOBHS g OOydarouiuxcsl Ha
YpOBHE cpeaHero obmiero odopaszoBanusi pazpadorana Ha ocHoBe OI'OC COO c¢
y9€TOM  COBPEMEHHBIX  MHPOBBIX  TpPeOOBaHMIA,  TPEIBABIAEMBIX K
MaTEMaTUYECKOMY O0O0pa30BaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanusi mporpaMMbl 10 MaTeMaTUKE OOECIEYMBACT OBJIAJACHUE KIHOYEBBIMU
KOMITETCHIIUSIMHU, COCTABJISIIOIIIUMU OCHOBY JIJIi CAaMOPAa3BUTHsI U HEMPEPHIBHOTO
oOpa3oBaHusl, IEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO U MO3HABATEIILHOTO
Pa3BUTHS JIMYHOCTH O0YUYarOIIHXCA.

B mporpamme mo maremarvke y4TeHbl ujaeu W mnosioxeHus «Konuenmmu
pa3BUTHs MareMmathudeckoro oOpa3zoBanus B Poccuiickoit ®enepauun». B
COOTBETCTBHUM C Ha3BAaHMEM KOHIEMIIMM MAaTeMaTUYECKOe 00pa3oBaHUE JIOHKHO, B
YacTHOCTH, peliaTh 3aj7ady oOecrnedyeHus: HEoOXOJIMMOro CTpaHe 4YHcIia
oOyyJarommxcsi, MareMaTH4yeckass TMOJrOoTOBKAa KOTOPBIX JOCTAaTO4YHA ISt
MPOJIOJDKEHUS  O0pa3oBaHUS 1O  PA3IMYHBIM  HANpaBICHUSM,  BKJIOYas
npenojaBaHre MaTeMaTHKH, MaTEeMaTUYeCKUE HCCIeoBaHuUs, paboTy B cdepe
MH(POPMAITMOHHBIX TEXHOJIOTUH M JPYTUX, a TaKKe O00ecreueHus sl KaKI0To
oOydJaromerocss BO3MOXKHOCTU JOCTHIXKEHUS MaTEMaTUYECKON TMOATOTOBKU B
COOTBETCTBUHM C HEOOXOJMMBIM €My ypoBHEeM. MIMEHHO Ha pelleHHe ATHUX 3ajay
HalleJIeHa MpOorpaMmMa 1o MaTeMaTUKe YriIyOJIEHHOTO YPOBHS.

B snoxy mmudpoBoit Tpancopmaiuu Bcex cep 4eT0BEUECKON AeATeTbHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIleH
MaTeMaTUYeCKON TMOATOTOBKHU. ITO OOYCIIOBIECHO TEM, YTO B HAIM JHH PACTET
YUCJIO  CMEIUaTIbHOCTEH, CBSI3aHHBIX C HEMOCPEJACTBEHHBIM MNPUMEHEHHUEM
MaTeMaTUKH: U B chepe SKOHOMUKH, U B OU3HECE, U B TEXHOJOTHUYECKUX 00JIaCTsIX,
U JlaXe B TyMaHUTapHBIX cdepax. Takum oOpazoM, Kpyr OOyHarOIIuXcs, s

KOTOpBIX MAaTEMaTHKa CTAHOBUTCA 3HAYUMMBIM IIPECAMCETOM, (bYHI[aMCHTOM



oOpa3oBaHMsl, CYIIECTBEHHO pacimupsiercsi. B Hero BXomAT HE TOJNBKO
oOydaronuecsi, IUIAHUPYIONIUE 3aHUMAThCS TBOPYECKOM W MCCIENOBATEIbCKON
paboToit B 00acTu MaTeMaTuku, HHOOpMATUKU, HU3UKU, SKOHOMUKH U B APYTHX
o0JjacTax, HO M Te, KOMy MaTeMaTHKa HYXHa JJIsl UCIOJIb30BaHMs B MPOQPECCHsIX,
HE CBS3aHHBIX HEMOCPEICTBEHHO C HEM.

[TpuknanHas 3HaUUMOCTh MAaTEMATUKU OOYCJIOBJIEHA TEM, YTO €€ MPEaMETOM
ABIAIOTCS (DyHAAMEHTalIbHBIE CTPYKTYpHl HAIIErO0 MHpa: MPOCTPAHCTBEHHBIC
GbopMBl U KOJMYECTBEHHBIE OTHOIICHUS, (YHKIHUOHAIbHBIE 3aBUCUMOCTH U
KaTeropul  HEONpEeNeNEHHOCTH,  OT  MPOCTEHIIUX,  yCBaMBaEMbIX B
HEINOCPEACTBEHHOM OMBITE, JI0 JOCTaTOYHO CJIOKHBIX, HEOOXOJUMBIX MJIs
Pa3BUTHS HAYYHBIX U TEXHOJOTMYECKUX HIIEH. be3 KOHKPETHBIX MAaTEMaTUYECKUX
3HAHUM 3aTPyJHEHO TMOHWMAHHE TPUHLHUIIOB YCTPOMCTBA U HCIOJb30BAHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE M HUHTEpHpeTanus pazHooOpa3HOU
COLIMAJIBHOM, SKOHOMUYECKOM, MOJIUTHYECKOW HuH(pOopManuu, ManodPp¢eKTuBHA
MOBCEJHEBHAsd  IMpakTHYecKas  JedTellbHOCTh.  Bo  MHorux  cdepax
npo(hecCUOHANIBHON AESITENIbHOCTU TPeOYIOTCS YMEHMsI BBIINOJHATh Pacuérhl,
COCTABJISITh AITOPUTMBI, TPUMEHATH (OPMYJIbI, TPOBOAUTH T'€OMETPUUYECKUE
U3MEPEeHUsI M TIOCTPOCHUS, 4YHTaTh, 00pabaTbiBaTh, HWHTEPIPETUPOBATH U
MPEACTABIATh, MHPOPMALMIO B BUAE TaOIUL, AUarpaMM U rpauKoB, MOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

OnHOBpeMEHHO C paciiupeHreM cdep TpUMEHEHUS MaTeMaTHKA B
COBPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAaHOBHUTCSI MaTeMaTUYECKUN CTUJIb
MBIIUIEHUSI, TPOSBIISIIOMINICS B ONPENCIEHHBIX YMCTBEHHBIX HaBblKax. B
IIpoOLIECCE M3YYEHUST MATEMaTUKH B apceHaJl NPUEMOB M METOJOB MBIIUICHUS
YeJIOBeKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIYKUMS W JEIyKLHS,
0000IIeHne ¥  KOHKpETH3allus, aHaJdu3 ¢ CHHTe3, Kilaccuukamus u
cucteMmarusanus, adcTparupoBaHue U aHajorusa. OOBEKThl MaTeMaTHYECKHUX
YMO3aKJIIOUeHHI, TpaBWjia WX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOCHHH, CIOCOOCTBYIOT BBIpabOTKE yMeHUs (HOPMYTUPOBATh,

00OCHOBBIBaTh M JIOKa3bIBaTh CYXACHHS, Te€M CaMbIM (OPMHUPYIOT JOTHYECKUN



CTWJIb MBIIUICHUS. Bemymias pons MpUHAIIEKUT MaTeMaTHKe B (OPMHPOBAHUN
AITOPUTMHUYECKOM KOMITOHEHTHI MBIIIJICHUS U BOCIUTAHUU YMEHUU JEWCTBOBATH
0 3a/laHHbIM QJITOPUTMAaM, COBEPILIEHCTBOBATh W3BECTHBIE M KOHCTPYHPOBATH
HOBble. B mponecce pemieHus 3amad - OCHOBBI I OpraHU3alMM  y4eOHOU
JESTEIBHOCTH Ha YPOKaX MaTEMAaTUKH - Pa3BUBAIOTCSA TBOPYECKAas U MPUKIIAHAS
CTOPOHBI MBIIIUICHUS.

OOyuenne maremaTthke Ja€T BO3MOXXHOCTH pPa3BHUBATh Yy OOYyUYaIOIIUXCS
TOYHYIO, pallMOHAIBHYIO U MH(OPMATUBHYIO peyb, YyMEHUE OTOMpaTh Hauboiiee
MOAXOIAIINE S3BIKOBBIE, CHMBOJIMUYECKUE, TpauiecKkue cpeAcTBa AJisl BhIpAKEHUS
CYXKJIEHUH U HAIJISITHOTO UX MPEICTABICHUSI.

Heo6xoaumbiM KOMIIOHEHTOM OOIIEH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAaHUU
gBJsieTCa oO0lee 3HAKOMCTBO C METOJaMH TIO3HAHUS JEHCTBUTEIBHOCTH,
MPEACTABICHUE O MPEAMETEe U METOJE€ MAaTEMAaTHKH, €r0 OTIMYMSAX OT METOJ0B
€CTECTBEHHBIX M TyMaHUTAPHBIX HAyK, 00 OCOOEHHOCTAX MPUMEHEHUS
MaTeMaTUKHU IS PELICHHUs HAy4HbIX W TPUKIAIHBIX 3a1ad. Takum oOpaszowm,
MaTeMaTU4ecKkoe 0o0pa3oBaHUE BHOCHUT CBOM BKJIaa B (QopMupoBaHHE 0OIIeH
KYJbTYpPBhI YEJIOBEKa.

N3yuenne MaTeMaTUKH  CIIOCOOCTBYET  ACTETUYECKOMY  BOCIIUTAHUIO
YeJIoBeKa, TOHMMAHUIO KPAacoOThl M M3AIIECTBA MATEMAaTHYECKUX PACCYKIICHUM,
BOCIIPUSITUIO T€OMETPUIECKUX (POPM, YCBOCHUIO UJIEU CUMMETPUH.

[IpuopurerHpiMu 1enamMu o0yudeHuss marematuke B 10-11 kimaccax Ha
yIIyOJIEHHOM YPOBHE MTPOJIOJIKAIOT OCTABATHCA

— dbopMHpOBaHUE IIEHTPAIBHBIX MAaTEMAaTUYECKUX TOHSITHH (YUCIIO,
BEIIMYMHA, TeoMeTpuyeckas (urypa, TIEepEeMEHHas, BEPOSITHOCTb, (QYHKIIUSA,
MPOM3BOIHAS, UHTErpa), o0ecreurBarOIINX MIPEEMCTBEHHOCTh u
MEePCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHUs OOYJArOIITNXCS;

— MOJBEACHUE OOy4YalomuUXcs Ha JAOCTYHOM [l HUX YPOBHE K
OCO3HAHMIO B3aUMOCBSI3M MAaTEMaTUKH M OKPYXKAIOIIEro MHpa, TMOHUMAHUIO
MaTeMaTUKH KaK 4acTH OOIlel KyJbTyphl UeJIOBEUECTBA,;

— pa3BUTHE  WHTEJUIEKTYallbHBIX W TBOPYECKHX  CIOCOOHOCTEU



oOyJaromuxcs, MO3HABATEIbHON aKTUBHOCTH, WCCIIEIOBATEILCKUX YMEHUH,
KPUTHYHOCTH MBILIJIEHUS, UHTEPECA K U3YUYEHHUIO MAaTEMAaTUKH;

— dopmupoBanrue (YHKIMOHATHLHOM MAaTeMaTHYeCKOW TI'pPaMOTHOCTH:

YMEHUS PACMO3HABaTh MAaTEMAaTUYECKHUE ACIEKThl B PEAJbHBIX JKU3HEHHBIX
CUTyallusiX W TP M3YyYEHUU [JPYIUX YUYEOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (POopMyIUpOBaTh UX Ha SI3bIKE MaTEeMaTUKU U
CO37aBaTh MAaTEMaTUYECKUE MOJENIN, NPHUMEHSATh OCBOCHHBIM MaTEeMaTUYECKUN
amnrmnapar JJis pelICHHs MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTEPIPETUPOBATh U
OLICHHBATh MOJyYE€HHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUAMHM cojepkaHusa wmarematrukn B 10-11  ximaccax
yrayOnEHHOTO YPOBHS ABIAIOTCSA:  «Yucnma W BBIYMCICHHS»,  «Anredpa»
(«AnreOpanyeckue BBIPOKEHUS», «YpaBHEHHs U HepaBeHCTBay»), «Hauama
MaTemMaTHueckoro asammza», «l'eomerpusn» («I'eomerpuueckue ¢GUrypsl U HX
cBOMcTBa», «JVI3MepeHHe TreoMEeTpUYEeCcKUX BeIW4YuH»), «BeposTHOoCcTh U
CTaTUCTHKa». JlaHHBIE JIMHUN PAa3BUBAIOTCS MapajlieIbHO, KaXAasi B COOTBETCTBUN
C COOCTBEHHOMW JIOTMKOH, OJHAKO HE HE3aBUCUMO OJHA OT APYroil, a B TECHOM
KOHTaKTe M B3auMmojeucTBuu. Kpome »3Toro, ux oObEOUHSAET JOruveckas
COCTaBJISIIOLIAs, TPAAUIIMOHHO TMpHUCylIash MaTeMaTHUKE M IMPOHU3bIBAIOIAs BCE
MaTeMaTHYeCKUEe Kypchbl M cojepkareibHble JMHUU. ChOopMyJIHpOBaHHOE BO
OI'OC COO TpeboBaHME «yMEHHE OMNEPUPOBATH MOHATUIMU: OIpeeTIeHue,
akcMoMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPHU3HAK, JOKa3aTeJIbCTBO,
paBHOCWIbHBIE  (POPMYJIMPOBKH, yMeHHE (GOpMYIHpOBaTH OOpaTHOE U
MPOTHUBOIOJIOKHOE YTBEPXKJICHHUE, NPUBOJUTH NPUMEPbl U KOHTPIPUMEPHI,
HCIIOJIB30BaTh METOJ MAaTeMaTW4YeCKOM WHIYKUWH, MPOBOJIWUTH J10KA3ATEIbHBIC
pacCykJieHUsT TpU PEIIeHUH 3a7a4, OLEHUBATH JIOTMYECKYI0 MPaBUIbHOCTD
paccyXJeHUI» OTHOCUTCSI KO BCeM Y4eOHbIM KypcaM, a (OpMUPOBAHHE
JIOTUYECKMX YMEHUH pachpenensercs Mo BCeM rojaM OOy4YeHUsT Ha YpOBHE
cpeaHero oo1iero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO wmarematuka sBISETCS 00s3aTEIbHBIM

MpeAMETOM Ha JaHHOM YypoBHe oOpa3oBaHus. Hactosiel nporpamMmoi Mo



MaTeMaTHKe MpeayCMaTPUBACTCS U3ydeHne yuyeOHoro npeamera «MareMaTukay B
paMKax TpEX yueOHBIX KypcoB: «Airedpa ¥ Hayalla MaTeMaTHYE€CKOTO aHaIM3ay,
«I'eometpusi», «BeposTHOCT, U cTaTHCTHKa». DOpMHUpPOBAHUE JIOTMYECKHX
YMEHUH OCYIECTBIISCTCSA HAa MPOTHKECHUH BCEX JIET 00YUYEHUS Ha YPOBHE CPETHETO
oOmero oOpa3oBaHUsA, a 3JEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEpP)KaHHE BCEX
Ha3BaHHBIX BHIIIEC YICOHBIX KyPCOB.

OO0miee KOTMYECTBO YacOB, HAMPABICHHBIX HA HM3yYCHHE MaTEMAaTUKH Ha
yriyosieHHOM ypoBHe - 544: B 10 kmacce - 272 yvaca (8 4acoB B Heneno), B 11

Kiacce - 272 4Jaca (8 4acoB B HEACIIO).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA MPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA30OBAHUASA
OcBoenue yueOHOro mnpeamera «MaremaThka» JIOJDKHO OOecreynuBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHuUs CICAYIOMMNX JIUYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATDBI

1) TPAKIAHCKOTO  BOCHHUTAHUS:  C(HOPMUPOBAHHOCTh  IPAKIAHCKOU

MO3UIIUKA 00YYAIOIIErocsi KaKk aKTUBHOTO W OTBETCTBEHHOI'O WIEHA POCCUHCKOTO
oO111ecTBa,IPEACTABIEHUE O MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SBICHUM, MPOLEIYyp TPaKIaHCKOTO oOIecTBa (BHIOOPHI,
OTPOCHI U JIPYTrO€), YMEHHUE B3aUMOJAECHCTBOBATh C COUMAIBHBIMU UHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) _[aTPUOTHUYECKOTO BOCHUTaHUA: CHOPMHUPOBAHHOCTH  POCCHUMCKOM

rPaXXJaHCKOM UIAECHTUYHOCTH, YBAXXEHHS K MPOLUIOMY M HACTOSIIEMY POCCUMCKOU
MAaTEMATUKH, [IEHHOCTHOE OTHOILICHUE K JIOCTHXKEHUSM POCCUMCKHUX MATEMAaTHKOB
U POCCUHCKOW MaTeMaTHYECKOW IIKOJbI, MCHOJb30BAHUE ATUX JOCTHIKCHUM B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBECHHOI'O BOCIIMTAHUA: OCO3HAHHUEC NJYXOBHBIX HGHHOCTeﬁ

pOCCHICKOTO Hapojaa, ChOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, dTHYECKOTO

MOBCACHUA, CBA3AHHOTO C MPAKTUYCCKUM IMPHUMCHCHHUCM JIOCTI/I)KGHI/II\/'I HayKu H



ACATCIBHOCTBIO yLIéHOFO, OCO3HAHHUC JIMYHOI'O BKJIaaAa B IIOCTPOCHUC YCTOP'I‘{HBOFO

Oyaymiero;

4) DOCTETUYECKOrO BOCHUTAHMA: OJOCTETHYECKOE OTHOIIEHUE K MHUDPY,

BKJIIOYAsl JCTETHKY MAaTEMaTUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
pElIeHU, pacCyKIEHUH, BOCIPUUMYUBOCTE K MATEMaTUYECKUM acCHEKTaM
pa3INYHBIX BHJIOB HUCKYCCTBA; (PM3MUYECKOTO BOCHHUTAHUA: CHOPMUPOBAHHOCTD
YMEHHUSI TPUMEHATh MAaTEMATUUYECKUE 3HAHUS B MHTEpPEcax 3J0pOBOr0 U
Oe3omacHOro 00pasa >KM3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 37I0POBBIO
(310poBOE MHUTaHUE, COATTAHCUPOBAHHBIA PEXUM 3aHITUNA M OTIbIXa, PETyJispHas
¢usnueckass aKTHUBHOCTB), (PU3NYECKOE COBEPIICHCTBOBAHUE TPU 3aHIATHSIX
CHIOPTHUBHO-03/I0POBUTEIBHON 1€ATENBHOCTBIO;

5) TPYAOBOI'O BOCIIMTAHHA: TOTOBHOCTH K TpyAay, OCO3HAHHC ICHHOCTHU

TPYJOJIIO0MS, UHTEPEC K PAa3IUYHbIM chepaM MPOoPECCHOHATBHON JIEATEIbHOCTH,
CBSI3aHHBIM C MATEMATUKOU U €€ PWIOKEHUSIMHU, YMEHHE COBEPLIATH OCO3HAHHBIN

BBIOOp Oyy1iel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,



TOTOBHOCTB U CIIOCOOHOCTh K MAaTEMaTHYECKOMY O0OPa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KM3HU, TOTOBHOCTH K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAPaBICHHOCTH;

6) SKOJOINYCCKOI'0 BOCITMTAHMA: C(bOpMI/IpOBaHHOCTB AKOJIOTUYECKOM

KyJIbTYpbl, NOHUMAaHUE BIIUAHHUS COLMATBHOPKOHOMUYECKHX IPOLECCOB Ha
COCTOSIHHE MPUPOJHON U COLMAIBHOM Cpebl, OCO3HAHUE II100aIbHOIO Xapakrepa
HKOJIOTMYECKUX MPOOJIEM, OpUEHTAllMsl Ha IPUMEHEHUE MaTEeMaTUUYECKUX 3HAHWUU
JUTA pelIeHus 3a/1ad B 00J1acTH OKpY>KaloIel cpeibl, IIIAaHUPOBAHUE TTOCTYIIKOB U

OLCHKHN X BO3MOXHBIX HOCJIGIICTBHﬁ JJIsA or<py>1<a}0meﬁ CpPCIbI;

7) IIEHHOCTH HAYYHOTO IMO3HaHUS: CHOPMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKHM U OOIIECTBEHHOMU
MPaKTUKH, TMOHMMAaHWE MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YelOBEeYeCKOon
JEATETBPHOCTH, ATANOB €€ Pa3BUTHUSA W 3HAYUMOCTH IS Pa3BUTHS ITUBUIN3AIINH,
OBJIAJICHUEC SI3bIKOM MAaTEMaTHKH W MaTeMaTHYeCKOW KyJbTYpOH KaK CpPEICTBOM
MO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBJIATH MPOEKTHYIO U HCCIIEIOBATEIBCKYIO
NeSATETPHOCTh HHIWBHUIYAIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbrare wu3yueHuss MaTeMaTHKH Ha YPOBHE CPEIHEro OOIIero
oOpazoBaHusi y oOyyaromierocss OyayT chOpMUPOBAaHbI [0O3HABATEJIbHbBIC
YHUBEpCaIbHbIC YUeOHbIC JEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHbBIC yUeOHBIC
JCUCTBUSA, PETYISITUBHBIE YHHBEPCAIBbHBIE YyYeOHBIC JCHCTBHUS, COBMECTHAs
NeSITEbHOCTbD.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eilicTBUS

ba3oBble Jiornueckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTeMaTHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWH MEXAY TOHATHAMH, (QOPMYIHPOBATH
oTpe/IeICHUS MIOHATHH, YCTaHABIMBATh CYIISCTBCHHBIN MPU3HAK KilaccU(HUKaIUH,
OCHOBaHWUS JJ1s 0000IICHHS ¥ CPABHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPHHMMATh,  (QOPMyIHpOBaTH W  MPEeOOpa3OBBIBATH  CYXKICHUS:

YTBCPAUTCIIbHBIC U OTPUHATCIIbHBIC, C/IMHUYHBLIC, YACTHBIC U O6H_II/IG, YCJIOBHBIC,



BBISIBIIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M TIPOTHUBOPECUHUS
B (pakTax, MaHHBIX, HAOJIIOJICHUSIX U YTBEPXKICHUSX, MpEiaraTb KpUTEPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYHNH;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTEIILHO JT0KA3aTEIhCTBA MATEMATHICCKUX YTBEPIKICHHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh aPIYMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIHI;

BBIOMpATh CHOCOO pelieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEICHUSA, BbHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSTEIIEHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

MCITOJIB30BaTh BOMPOCH KaK MCCIIEIOBATEILCKUA WHCTPYMEHT ITO3HAHUS,
dbopmynupoBaTh  BONPOCHL,  (QUKCHpyIOIME  MOPOTUBOpEUHE,  MPOOJIEMY,
yCTaHABJIMBAaTh MCKOMOE W JaHHOe, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UIIAI0, MHCHHE,

IIPOBOJUTH CAMOCTOSITEIHPHO CIUTAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO O0OBEKTA, SIBJICHUS, IPoIiecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSMH, TIPOIISCCAMU;

CaMOCTOSATENbHO (HOPMYIUPOBATh OOOOIEHHS U BBIBOJBI MO pe3yjbTaTam
MPOBEACHHOTO  HAOJFOJCHMS, HWCCJICAOBAHMS, OIICHUBAThH  JIOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000O0IIECHHI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TakKe BBIJIBUTATh
MIPEAIOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:
BBISIBIISATH Je(UIUTHI MHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX JJIsI OTBETa Ha

BOIIPOC U JJIsI PELICHHS 3a/1a4u;
BbIOMpATh UHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, AHAJIU3UPOBATD,
CUCTEMAaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HH(POPMAIMIO Pa3IMYHBIX BHUIOB U

dhopmM mpeAcTaBIeHuUS;



CTPYKTYpUpPOBaTh HH(OpPMALNIO, MPEACTABIATh €€ B Pa3IWYHBIX (opMax,
WLTIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HaAEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEJILHO
c(OpMYJINPOBAHHBIM KPUTEPHUSIM.

KOMMyHHKaTHBHbIe YHUBEpPCAJIBHBIE yqeﬁﬂme HeﬁCTBHHZ
BOCIIpUHUMATDb U q)OpMYHI/IpOBaTI) CYXXKACHUA B COOTBCTCTBUU C YCIIOBUAMH U

LeNssMH OOIIEHUsI, SICHO, TOYHO, T'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3pEHUS B
YCTHBIX U THCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS 3aJayH,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B X07€ OOCYXJEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIA€MOW TEMBbI,
nmpoOJieMbl, pelracMoil 3ajayd, BBICKA3bIBATh WJIEH, HAIlCJICHHBIE Ha ITOMCK
pEIICHUs, COIMOCTABIAThL CBOM CYXIEHUS C CYXICHUSMH APYTUX YYACTHUKOB
auajora, oOHapy>XMBaTh Pa3Uyue U CXOJCTBO TO3UIIUMA, B KOPPEKTHOH (opme
(hopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEJICTABIATh PE3YIbTAThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
MPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHUS € Yy4€TOM 3aaad
MpEe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHHU.

PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a/1aud, BHIOUPATh CIIOCOO PEIICHUS C
YIETOM MMEIOIIHMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIB:

BJIQJIETh  HaBBIKAMHM  II03HABATCIIBHOM  peduiekcunm  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISL Tpollecca M pe3yibTaTa pelieHus
MaTEeMaTUYECKOM 3a4a4H;

NPEIBUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a/1a4H,
BHOCHTH KOPPEKTHBBI B JICATCIIPHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAaHHBIX,

HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBUE PE3YNIbTATA ICJIU U YCIOBUSAM, OOBSICHATH TPUINHBI
JOCTHKCHHSI VI HEJOCTHKCHHSI PE3yJIbTaTOB JESATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTh:

MMOHUMATh W HWCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaTbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MPUHUMATh I COBMECTHOU
JESTEIbHOCTH, TUTAHUPOBATh OPTaHW3aIlMI0 COBMECTHON paboOThI, pacmlpencisiTh
BHUIIBI paboOT, JOTOBApUBATHCH, OOCYXIaTh TMPOIECC U Pe3yJabTaT pabdOThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» ¥ HWHBIC), BBINIOJHATH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHU YICHAMH KOMaHJIbI, OIICHUBATH
KadeCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMH B3aUMOICHCTBUS.

IIpeaMeTHbIe pe3yJbTaThl OCBOCHUS (eepaabHOi pabodeil mporpamMmsl MO
MaTeMaTHUKe MPEJCTaBICHBI M0 ToJaM OOy4YeHHUsS B paMKax OTICIbHBIX y4eOHBIX

KYpPCOB B COOTBETCTBYIOIIUX pa3feiax HACTOSIIEH TPOIPAMMBL.



Pabouast nporpamMmMma y4e0HOro Kypca «AJjredpa 1 Ha4ajia aHAJIU3A»

HOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa M Hadajga MaTEMaTHYECKOIO aHaIN3a» SIBISETCS
OHUM M3 HauOoyiee 3HAYMMBIX B IMPOTPaMME CPEIHEro OoOIIero oOpazoBaHUS,
MMOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0a3y st
M3yYEHUsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, & C IpYroi CTOPOHBI, (POpMUPYET
JIOTUYECKOe U a0CTPAaKTHOE MBIIUICHHE 00y4YaloluXCcsl Ha YPOBHE, HEOOXOIUMOM
11 OCBOEHUS MH(OPMATUKU, OOLIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U IPYrux i

B pamkax paHHOro yuyeOHOro Kypca o0OydYaromiuecss OBJIaJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOU HayKd, KOTOpas
bopMyIpyeT CBOM JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpbl M Hayajdl MaTeMaTUYECKOIo aHallh3a 3aKiIa/bIBAET
OCHOBY [IJIi YCHEHIHOTO OBJAJCHUSA 3aKOHaMHM (PU3HKH, XUMUH, OHOJIOTHH,
NOHMMAHUS OCHOBHBIX TE€HJECHUUN Pa3BUTUSI SKOHOMHKHU U OOLLECTBEHHOW JKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHOHUCIOIb30BATh 170:¢ JUISI
JanbHeIero o0pa3oBaHusiv B MOBCEIHEBHON XU3HU. B TO ke Bpems OBiaJieHue
a0CTpaKTHBIMM U  JIOTUYECKA CTPOTUMHU  KOHCTPYKIUSIMU  anreOpel U
MaTe€MaTUYeCKOro aHaJh3a pa3BUBACT YMEHUE HAxOIWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, IOKa3bIBaTh YTBEPKICHUS C MOMOIIBIO UHAYKIIMH U
paccykaarh JAE€IyKTHUBHO, HCIOJb30BaTh O0OOOIIEHHE U KOHKPETU3ALHMIO,
abcTparupoBaHMe€ M aHAJOTUIO, (OpPMHpPYET KpeaTuBHOE U KPUTHUYECKOE
MBIIILICHHUE.

B xoxe u3ydenus ydeOHOro Kypca «Ainrebpa M Hayala MaTeMaTUYECKOTO
aHanu3a» OO0ydYaroUIMecs: MOJy4YaloT HOBBIM OMNBIT PEIICHHs MPUKIAAHBIX 3a/]ad,
CaMOCTOSITEJIBHOI'O ITOCTPOCHUSI MATEMATUYECKUX MOJEJEH pPEeallbHbIX CUTYaLUH,
UHTEpPHpPETAllMM  IOJIYYEHHBIX  pPELIECHUH, 3HAKOMATCA C  [pUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUpOJE, HAyKe U MCKYCCTBE, C

BBIJAIOITUMHUCA MATCMATHICCKUMHU OTKPBITUAMU X KX dABTOPAMMH.



VY4eOHbIil Kypc 007aaeT 3HAYUTEIBHBIM BOCIHUTATENIBHBIM MOTEHIUAIOM,
KOTOpBIN peanu3yeTcs Kak uepe3 Y4YeOHbId MaTepuas, CHOoCOOCTBYIOUIUMN
(GbOpMUPOBAHNUIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY Yy4eOHOMH
NEeSATENBHOCTH, TpeOyIoUmed MNpPOAOIKUTEIBHOW KOHUEHTpAlMd BHUMAHUA,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJyYECHHbBIN
pe3ynbTar.

B ocHoBe Meroauku o00yueHus aireOpe M HayajiaM MaTeMaTUYecKOro
aHaJIM3a JCKUT ACSITEbHOCTHBIN MPUHIUI 00yJIeHHS.

B crpykrype yuebHOro kypca «Anrebpa M Hayajla MaTeMaTUYECKOTO
aHaJIM3a» BbIACIIEHBI CIEAYIOLIUE COJIEpPKaTEIbHO-METOAUUECKHEe JInHUU: «YHucna
Y BbIUMCIIECHUD», « DyHKUNH U Tpadukm», « YpaBHEHUsI U HEpaBeHCTBay», «Hauana
MaTeMaTHUYeCKOro aHain3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHbBIE
COJIepKaTEeIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHH JBYX JIET
oOy4yeHHsI Ha YpPOBHE CpeaHero oOiiero o0Opa3oBaHUs, €CTECTBEHHO JIOMOHSIS
ApyT Opyra U MOCTENEHHO HACHIMIAsCh HOBBIMM TEMaMU U paszjaenamu. JlaHHBIN
y4eOHBIA KypC SBJSIETCS HMHTETPATUBHBIM, TIIOCKOJNBKY OOBEequHSIET B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX JUCLMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHSI, MaTEeMaTHUYECKU aHalIu3, TEOpHUsS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo Mepe Toro kak oOywaromiuecs OBIaAEBAalOT BcE Oosee
HIMPOKUM MAaTEeMATUYECKUM allapaToM, Y HUX HOCJIEI0BaTEIbHO (POpMUpPYETCS U
COBEPILEHCTBYETCS yMEHUE CTPOUTh MAaTEMaTHYECKYyI0 MOJENb pealbHOU
CUTyalluH, IPUMEHATh 3HAHUS, TIOJYyYEHHbIE IPU U3yUYEHUHU Y4eOHOro Kypca, AJis
pEIIEeHUsI CaMOCTOSITENIbHO CHOPMYIMPOBAHHON MaTeMaTUYECKOM 3a/1auu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenbHo-MeTOIMYECKasE JMHUS «Yucaa W BBIYUCICHUS» 3aBEPILIACT
(dbopMHUpOBaHUE HABBIKOB MCIOJIb30BAHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpazoBanusi 0co0O€ BHHUMAaHHE yHensieTcs  (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYMCIICHUM, BKIIOYAIONIMX B CEOSl MCIONb30BAHUE PA3TMYHBIX

(I)OpM 3aIIMCHU 4YucCjia, YMCHHC JCJIaTh INPHUKHUAKY, BBbIIIOJHATDH HpI/I6J'II/I)I(éHHI>Ie



BBIUHCJICHHS], OLIEHWBATh YWCJIOBBIE BBIpaXKEHUS, pabOTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOyYarolIMMCS MHOYKECTBAa HATypalbHbIX, IEJbIX,
paloOHaJIbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCA  MHOXECTBOM
KOMILUIEKCHBIX 4YHCel. B KaXIoM M3 OSTUX MHOXECTB PpaccMaTpUBAIOTCS
CBOWMCTBEHHbIE €My CcHeuu(pUYEeCKHe 3aJaud W OIlEepaluu: JAeJeHHE Halelo,
OIEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE ILEJIBIX YHCEN, 0CcOoOble CBOMCTBa
palMOHANIBHBIX M MPPALMOHAIBHBIX YHCEN, apU(PMETUUECKHE ONEPAIUH, a TAaKKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocnenoBaTeNbHOMY pacIIMPEHUIO Kpyra HCIOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MO’KHOCTSIMM UX HPHUMEHEHUS ISl PEIeHUsl pa3IudHbIX 3ajad
dbopMupyeTcsi PECTaBICHUE O €IWHCTBE MAaTEeMAaTUKH KaK HAyKd M €€ poiu B
MOCTPOCHUU MOJIENICH peanbHOro0 MHpa, LIUPOKO HCHOJIB3YIOTCS 00O0OLIEHHE U
KOHKPETH3aIHSI.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» PEANM3YeTCs Ha MPOTSKEHHH BCETO
oOyueHHUsi Ha YPOBHE CpeIHEro oOHIero o0pa30BaHUSA, MOCKOJbKY B KaXIOM
pasnene IIporpammbl NpenycMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3a7ad. B
pe3ynbraTe OOyyarolMecs OBJIAJEBAIOT Pa3IMUYHBIMM METOJAAMH  PEIICHHUS
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPU(PMHUUYECKHX H
TPUTOHOMETPHUECKUX YpPaBHEHHUW, HEPABEHCTB W CHUCTEM, a Takke 3anad,
cojepkaux mnapameTpbl. llomyyeHHble yMEHHS LIMPOKO HCHOJB3YIOTCS TpHU
UcCleoBaHNH (DYHKIIMK C TOMOIIBIO MPOW3BOJHOM, MPHU PEIICHUHN MPHUKIAIHBIX
3aJa4 U 3a]a4 Ha HaXOXKJIeHUE HauOOJIbIINX U HAUMEHBIINX 3HAYEHUN (QYHKIHH.
JlaHHast coneprkaTeabHasi IMHUS BKIIIOYAeT B ceOsl Takke (OPMUPOBAHUE YMEHUMN
BBITIONHATh  pacu€Thl 1Mo  QopmynaMm, MpeoOpa3oBaHHs  PaAMOHATBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TakKe BBIPAKECHHIH,
coZiepXKaluxX CTEeNeHH M Jorapudmsl. braronaps u3ydeHHIo anreOpanyecKoro
MaTepuaga TPOUCXOAWT  JalbHEHIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKkTHOrO MBILUICHHUS OOydaromuxcs, GOpMUPYIOTCS HABBIKH JAEITYKTHUBHBIX
paccyxaeHuid, paboOTBl ¢  CHMBOJBHBIMH  (QoOpMamMH,  TPEACTABICHUS

3aKOHOMEPHOCTEH M 3aBUCHMOCTEW B BHJE PABEHCTB M HEPABEHCTB. AureOpa



npemaraeT A(PQGEKTHBHBIE WHCTPYMEHTBI [UJISI PEMICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3BIKA HAYKH.

ConepxxarenpHo-MeToauYecKass JHUHUS «DYHKIUU U Tpa@uKU» TECHO
neperyieTaeTess ¢ JIPYTUMH JIMHUSAMU y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIEA0BATEIbHOCTh U3YUEHNs MaTepruaiia. M3ydenne cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUM, MX CBONCTB
U rpaduKOB, UCTIONB30BaHUE (DYHKUIMU IS pEeIIeHUs 3a7ad U3 APYTHX Y4eOHBIX
IIPEAMETOB U PEANBHON U3HHU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAINA30M,
Tak M C pelieHueM YypaBHEHMI U HepaBeHCTB. [Ipu 3TOM OoIbllloe BHUMaHUE
yaensercss (OpMUPOBAHUIO YMEHHMs BbIpaXaTh (POpMyJIaMHU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIIMYMHAMU, HCCIIEIOBATh TMOJy4YeHHbIE (YHKIHUHU, CTPOUTH HX
rpaduku. MaTtepuan 3TON colepKaTeIbHOW JTMHUN HalleJICH Ha pa3BUTUE YMEHUU
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXKIYy BEJIMYMHAMHU B
paznuyHoOi (opMe: aHaTUTHYECKOM, rpaduueckoit U cimoBecHo. Ero usyuenue
CIIOCOOCTBYET Ppa3BUTUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHUS «Hayana MareMaTnyeckoro aHaian3a» IO3BOJIET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OOyYaronuMcs, TaKk KaK y HUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMMA, ONpeAeNaTh MX HauOOJbIIME W HAUMEHBIIUE
3HAYEHUS, BBIYUCIATH TUIOMIAAN (QUTYP B OOBEMBI TEJN, HAXOAUTh CKOPOCTH H
YCKOpPEeHHMsl TmpoleccoB. JlaHHas cojlep)KaTelibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TOCTPOEHHUS MaTEeMaTUYECKUX MOJENIe peaJbHbIX CHUTYallHi,
MO3BOJISIET HAXOAWTh HAWIyYIIee pEUIeHHEe B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-A)KOHOMHYECKHUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHUYECKOIrO
aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTrO, (HOPMaAIbLHO-JIOTUUECKOTO H
KPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW pPACIO3HABATH IMPOSBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOywaromiuecs y3HaIOT O

BbIJAOOIUXCS PE3YJIbTaTax, IMOJYUYCHHBIX B XOJC PAa3BUTUA MATCMATUKHU KakK



HayKH, 1 00 UX aBTOpaXx.

ConepxaTenpbHO-MeTOANYECKAsT TUHUA «MHOKECTBA M JIOTHKA» BKJIKOYAET B
ceOst AJIEMEHThl TEOpUM MHOXKECTB M MaTeMaTU4YecKOW Joruku. TeopeTuxo-
MHOECTBEHHBIE NIPEACTABICHUS IPOHU3BIBAIOT BECHh KypC MIKOJIBHON MAaTEMATHKH
U TpeyiaraloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONUINN BCE pa3/esbl
MaTeMaTUKU M €€ MPWIOKEHUH, OHHM CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JUCHUIUIMHBL W WX NPWIOKEHHS B eauHoe uenoe. [loaroMy BaxkHO JaTh
BO3MOKHOCTh OOYy4YaroIIeMyCs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MAaTEMAaTUKH W HCIIOJIB30BATH €0 JJIS BBIPAXKEHUS CBOMX MBICIIEH.
JIpyruM Ba)XHbIM MPU3HAKOM MAaTEMAaTUKU KaK HAayKH CJEeAyeT IpU3HATh
CBOMCTBEHHYIO €Ul CTpOrocTb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
IpaBuUjaM  TMOCTPOCHMS  JIOKA3aTEJbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTE€MaTUYeCKOM JIOTUKH CHOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO MBIILIEHUS
oOy4Jaronuxcsi, H03BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HA OCHOBE JIOTUYECKUX
npaBui, POPMHUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTeMaTHYECKOrO aHaIM3a»
IIPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJEIUPOBAHMS, KOTOPBIE IPU3BAHBI
CrocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJIEIEH pealbHBIX
CUTYallMii, HCCNEAOBAHMUS 3THX MOJEJEed C TOMOLIBI0 ammapara airedpsl u
MaTe€MaTUYECKOro0 aHaln3a, WHTEPIIPETAlMM TOJYyYEHHBIX pe3yJpTaToB. Takwne
3a/laHUsl BIUIETEHBI B KaX]IbII U3 Pa3/ejoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIHPOKO HCIOJIBb3YEeTCs JJIs pelleHUs NpUKIagHbIX 3amad. [lpu
pEIIeHWH  peajbHBIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
Ha0IIOAATeNIbHOCTh, YMEHHME HaXOJWTh 3aKOHOMEPHOCTH, a0cTparupoBarhCs,
WCIIOJIB30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBAaTh  MIPOOIEMy.
HestenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHMS MNPUKIAIHBIX 3a4ad
OpraHU3yeTCcs B MPoILiecce U3yUeHHUs BceX TeM yueOHOTo Kypca «AnreOpa 1 Hadasna
MaTeMaTUYECKOrO aHaIN3ay.

Ha wusyuenme yueOHOro Kkypca «AnreOpa M Hayajga MaTeMaTHYE€CKOTO

aHanu3a» oTBoauTcs 272 yaca: B 10 kiacce - 136 gacoB (4 yaca B Henento), B 11



Kiacce - 136 gacoB (4 yaca B HEJICIIO).
COIEPKXAHUE OBYUEHUSA
10 KJIACC

Yucna 1 BBIYUCICHUS
PaHI/IOHaHLHI)Ie ypucna. OOBIKHOBCHHBIE H JACCATHUYHBIC ,ZIpO6I/I, IIPONLCHTHI,

OeckoHeuHble mnepuoguueckue apodu. Ilpumenenune npoOGel M NPOUEHTOB s
peleHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUN U PEATIbHOM KU3HH.

JleicTBuTenpHple 4ucia. PanvoHanpHple W MppAalMOHAIBHBIE YHUCIA.
ApudmeTnueckre  OonepalMu ¢ JCUCTBUTEIBHBIMHU  YHCIaMH. MoOAynb
JNEHUCTBUTEIBLHOTO YKCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BHIYMCICHHS, IPAaBUIIA
OKPYIJICHMS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp c¢ wnensiM mnokaszarenemM. bunom Herootona. Hcenone3oBanue
NOIXOAIIEeH (POPMBI 3aIIUCH IEUCTBUTEIBHBIX YNCEN IJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp ¢ panMOHANBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecsiTuuHbIE U HATypaJbHBIC
norapu@Msl.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC U ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHEHUS 1 HEPABEHCTBA.

ToxagecTBa M TOXAECTBEHHbIE NPEeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCUIIBHBIE YpaBHEHUS M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OcCHOBHBIE METOIbI PEIICHUS LENbIX U APOOHO-PALMOHAIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOrowieHsl OT OJHOW NepeMeHHOW. JleleHue MHOrowieHa Ha
MHOrowieH ¢ ocratkom. Teopema be3dy. MHorouneHsl ¢  LEJIBIMU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHus UUCIOBBIX BBIPAKEHUN, COIEPKAIIMX CTENIEHN U KOPHH.



WppannonanbHbie YPAaBHEHHS. OcCHOBHBIE METO/IbI pemeHns
UPPALMOHAIBHBIX YPaBHEHUIA.

[TokazaTenbHble ypaBHEHUs. OCHOBHBIE METOJBI PEIICHHS MOKAa3aTEIbHbIX
YPaBHCHUU.

[IpeoOpazoBaHue BBIpaXXEHUI, COAEPKAUX JTOTapU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METOBI pemeHus
norapu(pMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [IpeoOpazoBanue

TPUITOHOMETPUYECKUX  BBIpAKECHUM.  PelleHne  TpUTrOHOMETPUYECKHUX
YPaBHEHHUM.

Pemienne cucrteM nMHEHWHBIX YpaBHEHUMU. MarTpuna CHCTEMBI JIMHEWHBIX
ypaBHeHui. Omnpenenurenb MaTpulbl 2%*2, €ro reoOMETPUYECKUd CMBICI U
CBONCTBA, BBIUYHCIICHUE €T0 3HAYEHUS, TPUMECHECHUE OINPEACIUTENS I PEIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHUM. PelieHue NpUKIAIHBIX 3a4a4 C IOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHUH. lccinenoBaHue IMOCTPOEHHOM MOJEIH C
ITOMOUIBIO MaTPHI] ¥ ONIPEIEITUTEIIEH.

[TocTtpoeHne mMaremMaTHYECKHX MOJEIEH pPEealbHOM CUTyaluuH C ITOMOIIBIO
YPaBHEHUN M HEPABEHCTB. [[puMeHeHHE ypaBHEHUMN M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 337a4 W 3aJa4 M3 pa3lIMyHbIX 00JacTeil HayKu M peanbHOU
KU3HH.

@yHKIMU U TpaduKu

OyHKIUsA, cnocoObl 3amanus (GyHKuuH. B3auMHO oOpatHble (GYHKIIUU.
Kommnosumus  ¢ynkiuit. 'paduk  QyHKIuu. OneMeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB QyHKIIHA.

OObnacTh ompeneneHus 1 MHOXKECTBO 3HaueHH Qynkuuu. Hymu ¢yHkimm.
[TpomexxyTku 3HaKonocTossHCTBA. YETHBIE M Heu€THbIe PyHKIMU. [lepuonnueckue
¢bynkuun. IIpoMeXyTkn MOHOTOHHOCTH (PYHKUMH. MakCUMyMbl U MHHHUMYMBbI
¢dbynkuun. Hanbosnpiiee 1 HauMeHbIee 3HaYeHus QyHKIINY Ha POMEXYTKE.

Jlunelinas, KBajgpaTU4yHas W JPOOHO-TMHEWHAs (QYHKIMU. DJIEMEHTApHOE

MCCJIEIOBAHKE U TTOCTPOCHUE UX TPAdUKOB.



CrenenHast QyHKIUSI C HATYPAJIBHBIM U TIEJIBIM TIOKa3zaresieM. E€ cBolicTBa u
rpadguk. CpoiicTBa M rpaduK KOpHS N-OM CTENEHH Kak (YyHKIMH OOpaTHOU
CTEIIEHU C HATYPAJIbHBIM MTOKA3aTEIEM.

[TokazaTenbHass U Jorapudmuueckass (yHKIUMU, UX CBOWCTBA U TrpaduKH.
Hcnonp3oBanue rpadukoB GyHKUIUN I PEIICHUS] YpaBHEHUIA.

TpuroHoMmerpuueckass OKPYKHOCTb, OIPEICIEHUE TPUTOHOMETPUUYECKUX
(yHKIMIA YUCIOBOIO apryMeHTa.

OyYHKIUOHAIBHBIE 3aBUCHUMOCTA B PEANBHBIX IMPOLECCAX W SIBICHUSX.
['padyiku peasibHBIX 3aBUCUMOCTEH.

Hauana MaremaTuyeckoro aHainnsa

ITocimenoBaTenbHOCTH, CIIOCOOBI 3aJlaHUs  ITOCIEIOBaTEIbHOCTEH. MeTton
MaTeMaTU4YECKOU WHYKIIHH. MOHOTOHHBIE u OrpaHUYECHHBIE
MOCJIEIOBATENbHOCTH. VICTOpUS BO3HMKHOBEHHS MATEMATUYECKOTO AaHAIM3Aa Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas u reoMeTpuyeckasi mporpeccun. beckoneuHo yObIBaroIas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIECH reOMETpUYECKON
rporpeccu. JINHENHBIN U SKCIIOHEHIMAIBHBIA pocT. Hucio e. @opMyra CI0KHBIX
NpoLeHTOB. lcronp30BaHWE MpOrpeccuu Ui PEHIEHUsS pEeallbHBIX —3aaad
MPUKJIAHOTO XapaKTepa.

HenpepreiBHble (QyHKIIMM W uX cBoicTBa. TOYkM pa3pbiBa. ACHMITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (YHKUMIA HENpephIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Ul PELICHUS HEPAaBEHCTB. lIprMEHEHHE CBOWCTB HENPEPBIBHBIX
GyHKUMIA 715 peleHus 3a1a4.

ITepBas u BTOpas mpousBoHble GyHKIMU. OnpeneseHne, TeOMETPUIECKUN U
(U3UYECKUI CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHOU K TpaduKy (QyHKITUH.

IIponsBoaHBIE  DJIEMEHTAPHBIX GyHKUIUH. [IpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIINY (DYHKITUH.

MHokecTBa U JIOTUKa

MHOX€eCTBO, OmepalMi HaJ MHOXKECTBAMU W HMX CBOWCTBA. Jlnarpammsl

Oiinepa-Benna. IIpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara s



ONMCAaHUs pEaJbHBIX NIPOLECCOB M SBJICHHI, NPU PELICHUH 3aJad M3 APYTHX
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTEeMaTHMYECKOTO OOBEKTa, CIEJCTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHUIIBHBIE YPABHEHUS.

11 KITACC

Hucna v BBIYUCIEHUS

HatypaneHbie u nenbie yncia. [IpumeHeHne Npu3HAKOB JEIMMOCTH LIEJIBIX
yrces, HauOodpluik obmui nenutens (mamee - HOJ[) u HamMmenbinee ooOIee
kpatHoe (nanee - HOK), ocTaTkoB 110 MOZyJIr0, alropuT™Ma EBKIuAa 1JIsl peleHus
3a/1a4 B LENBIX YACIAX.

KommekcHble uncna. AsnreOpanyeckass U TpPUTOHOMETpUYECKas (POpMBI
3aliCHU KOMIUIEKCHOrO 4Hcia. Apudmernyeckue onepanuu ¢ KOMIIEKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa.

KopHu n-oii creneHu U3 KOMIUIEKCHOTO yucia. [I[puMeHeHne KOMILIEKCHBIX
qucen JUIs pelieHus GU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHEHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYITHOCTb YpPaBHEHUH M HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIBHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKHX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellleHre TPUroHOMETPUUECKUX HEPABEHCTB.
OcHOBHbBIE METOJbl pPEIICHUs MOKa3aTeNbHBIX U JOrapu(MUUECKUX HEpaBEHCTB.
OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS] CHCTEM M COBOKYIHOCTEM palMOHAIBHBIX,
MPPALMOHATIBHBIX, IOKA3aTEebHBIX U JIOTApU(PMUUYECKIX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[Ipumenenue  ypaBHEHUN, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a/lad W 3a/ad U3 pa3MyHbIX oOJacTed HayKd M peaJbHOU
KU3HU, UHTEPIPETALUS MOTYYEHHBIX PE3YIbTaTOB.

OyHKIMU U TpaduKu



I'padpuk xommnosunuu ¢yHkiuil. ['eomerpuyeckue o0pas3bl ypaBHEHUU W
HEPABEHCTB HA KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPaPUKH.

['paduueckue MeToawl pellieHUss YpaBHEHM W HepaBeHCTB. ['paduueckue
METO/IbI PELICHHS 3a7a4 C TapaMeTPAMH.

Ucnionp3oBanne rpadukoB GYHKIMA IS WCCICIOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJlady U3 JAPYTUX y4eOHBIX
MIPEAMETOB U PEATbHOU KU3HH.

Hauana maTemaTtuyeckoro aHaamnsa

[IpumeHeHne NMpoU3BOIHON K HMCCIEA0BaHUIO (QYHKIUII HA MOHOTOHHOCTbh U
skcTpeMyMmbl.  Haxoxxnenue  HauOondblIero M HAaMMEHBIIErOo  3HAYEHUU
HENpephIBHON (QYHKIIMHM Ha OTPE3KeE.

[IpuMeHeHrne TPOW3BOMHOM MJII HAXOXKIAEHUS HAWIYUIIero peleHus B
NPUKIAAHBIX 3a/ayax, [JIs ONpEIeTeHUs] CKOPOCTH U YCKOpPEHHs Ipolecca,
3aJ1aHHOTO (DOPMYJIION WK TPaPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3Hbix. IlepBooOpasHbie
anieMeHTapHbIX QpyHkunid. [IpaBua HaxoXeHUs IepBOOOPa3HBIX.

Nuterpan. I'eomeTpuuecknid CMbICI HHTETpaja. BeruuciaeHne onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jleitonuna.

[IpumeHeHne wHTErpana Juisi HaxXOXKICHMS IUIOAAEH MIOCKUX (uUryp u
00BEMOB r€OMETPUUYECKUX TEIL.

[Ipumepsl pemenudt auddepeHIMaIbHBIX ypaBHEHUNA. MaremaTudeckoe
MOJIETIMPOBAHUE peaJbHBIX TPOLECCOB C TMOMOLIbI0 U depeHIanIbHbIX
YpPaBHEHUM.

MPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce oOydaromuicsi MOJYYUT CIETYIOLINE
MpeJAMETHbBIE PE3yJIbTaThl IO OTAENbHBIM TemaM (¢eaepalbHOll  pabouei
porpaMMbl y4eOHOT0 Kypca «Airedpa u Hauyajga MaTeMaTHYeCKOTO aHATN3a:

Yucna v BEIYUCIICHUS:

CBO6OI[HO OIICPpHUPOBATH IMOHATHAMMA: PAODUMOHAIBHOC YHCIIO, OeckoHeYHas



nepuoanyueckasl ApoOb, TPOLEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXXECTBA
PALMOHAIIBHBIX U JICHCTBUTENIBHBIX YUCEI, MOAYJb JEHCTBUTEIBHOTO YUCA;

NPUMEHATh JAPOOM M MPOLEHTHl JJIsI PEUICHUs MPUKIANHBIX 3ajad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOU )KU3HU,

MPUMEHSTh TPUOIMKEHHBIE BBIYMCIICHUS, IPABUJIA OKPYTJICHUS, IPUKUIKY U
OILICHKY PE3yJbTaTa BBIUYNCIICHNN;

CBOOOJTHO OINEpPUPOBATH TMOHSATHUEM: CTEMEHb C IEJBIM IOKa3aTelieM,
MCIIOJIb30BATh MOAXOAILYI0 (POPMY 3alHUCH IEHCTBUTEIBHBIX YMCEN ISl PEIICHUs
MPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJTHO OMEpPUPOBAThH IMOHATHEM: apUPMETHUYECKUN KOpPEHb HATYypabHOU
CTEIICHH;

CBOOOJTHO OTEPUPOBATH MOHATHEM: CTEIMEHb C pallMOHAIBHBIM MOKa3aTeseM;
CBOOOJHO OINEpUPOBATh MOHATHAMH: JIOTapu(pM YKCla, ACCATUYHBIE U
HaTypajbHbIE JIOTapuMBbIL;

CBOOOZIHO  ONEpPUPOBATH MOHSTUSIMU: CHHYC, KOCHHYC, TaHT'€HC,
KOTAHT€HC

YHCIJIOBOT'O apryMEHTA;

ONEPUPOBATH NOHATHUAMU: APKCUHYC,  APKKOCHUHYC Y apKTAHTE€HC YHCIIOBOTO

apryMeHTa.

YpaBHEHUS ¥ HEPABEHCTBA:

CBOOOJHO  OMEpUPOBATh MOHSATUSMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,

PaBHOCUJIBHBIE  YPAaBHECHUSI W YPAaBHEHHUSI-CICACTBUS, PaBHOCUJIbHBIC
HEPABEHCTBA,;

NPUMEHSITh pa3IMUHbIE METOJIbl pEeUIeHUsS paIMOHAIBHBIX U JPOOHO-
pallMOHAJIBHBIX YPAaBHEHUM, NPUMEHSATH METOJ HWHTEPBAJIOB Il PELICHHS
HEPABEHCTB;

CBOOOJHO  ONEpUPOBaTh MOHATUSIMU: MHOTOYJICH OT OJTHOM NTEPEMEHHOM,

MHOTOWICH C IEJIbIMH KO3 (UIIMEHTaMH, KOPHM MHOTOYJICHA, MPUMEHSTH
JIEJIEHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera

IUUTS pEIICHUS 3a]1a4;



CBOOOZHO OMNEpPUpPOBaTh MOHATHUSMHU: CHCTEMa JIMHEWHBIX YpaBHEHU,
MaTpula, ONpPENENHUTENb MaTpulbl 2 * 2 M €ero reoMeTpUYecKHil CMBICI,
WCIIOJIB30BaTh CBOMCTBA ompeaenutenass 2*2 s BBIYUCICHHUS €r0 3HAYCHUS,
OPUMEHATh ONPEIACINUTENN JUIsI PELUICHUS CUCTEMBl JIMHEHHBIX YpAaBHEHUH,
MOJEJIUPOBATh PEAJIbHBIE CUTYallUH C IOMOIIBIO CUCTEMbI JIMHEHHBIX YPaBHEHUN,
HCCIIEI0BATh IIOCTPOEHHBIE MOJENM C TOMOIINBI0 MAaTpULl U ONPEACIUTENEH,
UHTEPIPETUPOBATH MOJYYEHHBIM PE3yJIbTaT; UCIOJIb30BaTh CBOMCTBA JIEUCTBUM C
KOPHSIMH /ISl IPE0OPa30BaHMsI BBIPAKEHUH;

BBINOJIHATH NPe0Opa30BaHUs YHCIOBBIX BBIPAXKEHHM, COAEPKAIINUX CTEIEHHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCIIOJIb30BATh CBOMCTBA aorapu(pMoB TUTSI npeoOpa3zoBaHus
Jorapu(PMHUUECKUX BBIPAXKECHUN;

CBO6OI[HO OIICPpUPOBATH ITOHATUAMMU HPppalMOHAIIBHBIC, TMOKAa3aTCJIbHBIC

jJorapuMHUUECKUe YpaBHEHUSA, HAXOAUThb MX PEIIEHUS C MOMOUIbIO
PaBHOCUIIBHBIX TIEPEXO0JI0B UM OCYIIECTBIISIS MPOBEPKY KOPHEI;

NPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIbI JUIsl TpeoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKCHUI;

CBOOOMHO OMEpPUPOBATH TMOHITHEM: TPUTOHOMETPHUECKOE YypaBHEHUE,
OPUMEHATh HeoOXxoaumble  (OpMyJibl  JUIsl  pEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUIA,

MOJICIMPOBaTh pEAIbHbIE CUTyallUM Ha S3bIKe aiureOpbl, COCTaBIAThH
BBIPQKEHUS, YpPAaBHEHHUS, HEpaBEHCTBA IO YCJOBHMIO 3aJlayM, MCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOIB30BaHUEM alllapaTa ajreopsbl.

OyHKIUY U TpaduKu:

CBOOOJHO OMEpUPOBATH MOHATUAMU: (DYHKIIMS, CIOCOOBI 3a1aHus QYyHKINH,
B3aUMHO O0OpaTHble (PYHKIWU, KOMIO3ULMUA (GyHKIMA, Tpaduk GyHKINH,
BBITIOJIHSTH dJIEMEHTapHbIC MpeoOpazoBanus rpadukoB (PyHKITUI;

CcBOOOMHO OMEpUPOBaTh MOHATHUAMHU: 00JACTh OMpEAeNeHUS M MHOXKECTBO

3HaYeHUN QPYHKINU, HYJIH QYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



CcBOOOIHO ONEPUPOBATH MOHATUAMHU: YETHBIC U HEUETHBIE (DYHKIIUH,

nepuoAnYecKre  (YHKIUHM, TPOMEXKYTKM  MOHOTOHHOCTH  (DyHKLUH,
MaKCUMyMbl U MHUHUMYMbl (YHKUHWH, HauOOJbIIEE M HAUMEHbLIEE 3HAYECHHE
(GYHKIIUHU Ha IPOMEXKYTKE;

CcBOOOJHO OMEpPUPOBATH MOHATHSAMU: CTEMEHHAs (YHKIHS C HATYpaJbHBIM H
[EeJNbIM TOoKa3zareaeM, rpaduk CTENeHHOW (YHKIMH C HATypaJbHBIM U LEJIbIM
nokaszaresneM, rpauk KOpHs n-oil CTeneHHW Kak (PyHKUHMHM OOpaTHOW CTENEHU C
HaTypaJIbHbIM MOKa3aTeeM;

ONEpPUPOBATh MOHATUAMM: JIMHEWHAs, KBaJpaTU4Has M JApOOHO-JIMHEHHas
(GyHKIUH, BBIIOJHATE 3JIEMEHTAPHOE MCCIIEA0BAHUE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJTHO OIEPUPOBATH MOHATHIMMU: MOKa3aTesIbHas U
Jgorapudmuueckas

(yHKIMU, UX CBOMCTBA U IpaUKH, UCIOJIb30BaTh UX IPaUKH ISl PELICHUS
YpaBHECHUM;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: TPUTOHOMETPHYECKAs
OKPYXHOCTb,

orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh Tpaduku GyHKUMA I UCCIAEAOBAHUS MPOLECCOB H
3aBUCUMOCTEH MpHU PEIICHUH 3a/1ad U3 IPYruX y4eOHBbIX MPEIMETOB M pealbHOU
’KU3HU, BBIpaXXaTh (JOpMyJIaMU 3aBUCUMOCTH MEXK/y BETUUUHAMU;

Hayana maremaTrueckoro aHanumsa:

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: apudmeThyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIasi TEOMETPUYECKasl IPOrPeCCHsi, TUHEHHBIN U
AKCIIOHEHUIUATIBHBIN pocT, (opMya CIOKHBIX MPOILIEHTOB, UMETh MPECTABIECHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEUICHHsS] pEealbHBIX 3aJad MPUKIATHOTO
XapakTepa;

cBOOOIHO OMEPUPOBATH MOHATUSAMU: MOCIEI0BATENLHOCTD, CIIOCOOBI 3aaHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE W OIPAaHUYEHHBIE MOCIIEIOBATEIBLHOCTH,

IIOHUMATb OCHOBBI 3apOXKACHHUA MATCMATHYCCKOI'O dHaJIM3a KaK aHallku3a



OECKOHEYHO MaJIbIX;

CBOOO/IHO ONEPUPOBAThH MOHATUSMU: HENPEPBIBHBIE (YHKIMH, TOUKH pa3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpaduka QPyHKINH;

CBOOOZHO ONEpUpOBaTh MOHATHEM: (YHKIUsS, HENpEpbIBHAsS Ha OTPE3KE,
MPUMEHSTh CBONCTBA HEMPEPHIBHBIX (DYHKITUH TSl peLICHU 3a/1a4;

CBOOOZHO OMEpUPOBaTh TMOHITUSMH: T€pBas U BTOpas MPOU3BOJIHBIC
(dbyHKIMH, KacaTenbHas K Tpaduky QyHKINU;

BBIUUCTISATh MPOU3BOJHBIE CYMMBI, MPOU3BEICHHUS, YaCTHOTO U KOMITO3HUIUH
ABYX (YHKIUH, 3HATh IPOU3BOJIHBIE FIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJb30BaTh T€OMETPUYECKUI U (PU3MUECKUN CMBICT TMPOU3BOIHOM IS
pelIeHus 3a1au.

MHokecTBa U JIOTHKA:

CcBOOOMHO  OMEepUpOBaTh  MOHATHSAMH:  MHOXECTBO, ONEpallid  Haj
MHO’KECTBaMU; UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT AJsi OIUCaHUS
peaJIbHbIX MPOLECCOB M SBJICHUHM, MPU PELICHUM 3a4ad M3 JAPYrux Yy4eOHbIX
PEIMETOB,

CBOOO/IHO ONEPUPOBATH MOHATUAMU: Olpe/iesieHue, TeopeMa,  ypaBHEHUE

CJIEICTBHE, CBOMCTBO  MaTeMaTHMYEeCKOro  OOBEKTa, JI0Ka3aTelIbCTBO,
paBHOCUJIbHBIC YPAaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kJjacce OOydYarOIIMICS TMOMYYUT CIETYIOIIHNE
MpeAMETHbBIE pPE3yJbTaTbl MO OTAEIbHBIM TeMmaMm (QeaepanbHOl  paboueit
porpaMMbl yueOHOTO Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHaIu3ay:

Yucna v BEIYUCIICHU:

CBOOOMHO OMEpUpOBaTh MOHITHSIMH: HATypaJlbHOE W II€JIOE YHCIIO,
MHO’KECTBAa HATypaJbHBIX M IEJBIX UYHCEN, HUCIOJIb30BaTh MPU3HAKH JACTUMOCTU
uenbix yucen, HOJ n HOK nHaTypasibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOZHO OINEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOJIYJIO, 3alUChIBaTh
HATypaJbHBIE YMCIa B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBO6OI[HO OIICPHUPOBATDH INIOHATUAMMU: KOMIIJICKCHOC YHMCJIO 1 MHO>KCCTBO



KOMILJIEKCHBIX YHCEJI, TIPEJICTABIIATh KOMIUICKCHBIE YMCTIA B alreOpandecKou
U TPUTOHOMETPUUYECKOU (popMe, BHITIOJIHATH apu(PMETHUECKUE ONepallui ¢ HUIMU U
M300pakaTh HA KOOPJIMHATHOM MJIOCKOCTH.

VYpaBHEHUS U HEPaBEHCTBA:

CB06OI[H0 OIICPpUPOBATH ITOHATUAMMU HPppallMOHAJIIBHBIC, ITOKA3aTCJIbHBIC

Jorapu(MHUUECKUe HEPAaBEHCTBA, HAXOAWUTh MX PELIEHUS C IOMOUIbIO
PaBHOCUIIbHBIX I1IEPEXOJIOB;

OCYIIECTBIISAITh OTOOp KOpHEH TMpH PELIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,;

CBOOOJHO ONEPUPOBATH TMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXxoaumble  (OpMyJbl  JUIsl  pEIICHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEPUPOBATh MOHIATHIMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHU
CUCTEMBI U COBOKYITHOCTEW PAIIMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

peliarb paLoHaIbHbIE, VppallOHAIbHBIE, II0Ka3aTesbHbIE,
gorapu(MHUUEcKre U  TPUTOHOMETPUYECKHME YpaBHEHHMS M  HEpPABEHCTBA,
coAepaKale MOAYJIU U IIapaMeTpBbl;

MPUMEHSATH TpaUuecKue METOJbI JIsl PELICHNUs YPAaBHEHUN U HEPABEHCTB, a
TAaKXX€ 3a71a4 ¢ l1IapamMeTpaMy;

MOJICIMPOBaTh pEalbHbIE CUTyallUM Ha S3bIK€ anreOpbl, COCTaBIATh
BBIDAKECHUSI, YPAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbI [0 YCJIOBHUIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM afmapara ajireOpsl,
MHTEPIPETUPOBATH NIOJYUYECHHBIN PE3yJIbTaT.

OyHKIUU U TpaduKu:

CTPOUTH TpaUKH KOMIIO3ULUMHU (PYHKIHH C TIOMOIIBIO SJIEMEHTapHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TeOMETpHUecKrue 00pa3pl ypaBHEHWH U  HEPABEHCTB  HA



KOOPJIMHATHOM INIOCKOCTH;

CBOOOTHO

OTepUpPOBaTh

IHOHATHUAMM.:

rpaduKu

TPUTOHOMCTPHYICCKHUX

byHKIUI; TPUMEHATh PYHKIMU JIJIST MOJEIUPOBAHUS U HCCIIEIOBAaHUS PEAbHBIX

ITpOHcCCOB.

Hauana MaTeMaTHueckoro aHaiausa:

HUCIIOJIB30BaTh IMPOU3BOJHYIO JIsI UCCIICAOBAHMA (l)yHKI_II/II/I Ha MOHOTOHHOCTB

" S3KCTPCMYMBI,

HaXOJIUTh HAWOOJIbIIIEE ¥ HANMEHbBIIIEEe 3HAYCHUS (PYHKITMU HETPEPHIBHOW Ha

OTPC3KC,

HCIIOJIB30BATh IIPOU3BOAHYIO JJIA HAXOXICHHA HAWIYUHICIO PCIICHUA B

IMPUKJIAaIHbIX,

B TOM 4YHCIIE COLHAJIBHO

-3KOHOMHYECKHUX,

3amayax, I

OIIPCACIICHUA CKOPOCTH M YCKOPCHHA IIpoHnccca, 3adaHHOIO (bOpMYJ'IOﬁ nim

rpaukom;

CBOOOJTHO

ONepUpOBaTh

IIOHATUAMM.:

nepBooOpaszHasi,

ONpeACIEHHBIN

HHTCTpPAJI, HAXOJUTH HepB006pa3HBIe QJICMCHTAPHBIX (bYHK]_II/Iﬁ N BBIYUCIIATH

uHTerpai no gopmyie Herotona-Jleionuna;

HAXOJIUTh ILIOIIAJN TUIOCKUX (DUTYp U 00OBEMBI TE ¢ IMOMOIIBIO MHTErpaa;

HMCTL IMPCACTABJICHHUEC O MATCMATHYCCKOM MOJCIMPOBAHMHM Ha JIPHUMEPC

cocTaBiieHUs TUQdepeHIInaNbHbIX YPAaBHEHHUI;

peuaTth IPUKIAAHBIC 3aAa4d, B TOM YHCJIC COOHAJIBHO -OKOHOMHYCCKOI'O H

(du3nuecKoro Xapakrepa, CpEACTBAMHU MaTeMaTH4YECKOTO aHau3a.
TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC

HazBanne Komma OCHOBHOE coJiepKaHne OcHOBHBIE BUIIBI A€ITEIbHOCTH

paznena (TeMbl) | €CTBO o0yJaromuxcst
JacoB

MHokecTBO 24 MHOKecTBO, omnepaluu Hanx | Mcnoab3oBarth TEOPETHKO--
efCTBUTEIbHEI MHOXECTBAMH M  HMX  CBOWMCTBA. |[MHOKECTBEHHBIM  ammapar  Jyist
X Ypcedl. [uarpammbl ~ Diinnepa -  Benna. |onucaHus xoja peuieHus
MHOTrO4JIEHEL. [[pumeneHue TEOPETHKO- |[MAaTEeMaTHYECKUX 3a/1ad, a TakkKe
PanmoHannLHBIC MHOXECTBEHHOI'O  ammapata Uil |[pealbHbIX MPOLIECCOB U SIBJICHUH.
ypaBHEHUS U peIIeHus 3a1a4. OnepupoBaTh MOHATUSIMH:
HEpPaBEHCTBA. PanmonannHBIE qrclia. [palMoOHaIbHOE YHCII0, OeCKOHEUHAS
Cucremsbl OOBIKHOBEHHBIE W JIECATUYHBIC |[EPUOAUYECKasi NPOOb, MPOICHTHI,




ITMHEHHEBIX
YpPaBHEHUU

poOW, TPOLCHTH, OECKOHEUHBIE
nepuoandeckue apodu. [IpumeHenue
mpobeil W MPOIEHTOB AJIsl PELICHUS
MPUKJIIATHBIX 3a7ad4.
JleficTBUTEIIbHEIC Yucna.
PannoHanbHble U UppalUOHATIBHBIC
qrcia. ApupMeTHUeCKHUe Olepalnuu
C ACUCTBUTEIBHBIMHU YUCIAMHU.

Moaynb neHCTBUTEIBLHOIO YKCia U
ero  cBoictBa. IlpubnmxEnnbie
BBIYMCIICHHS], TPaBUIa OKPYIJICHMS,
MpUKHUJIKA M OIEHKA pe3ylbTara
BBHIYMCIICHUIA.

OcCHOBHBIE ~ METOJABI  PEIICHHS
[EeNbIX U JIPpOOHO-palOHaTbHbBIX
YpaBHEHUI U HEPABEHCTB.
MHOTroO4JIeHbI OT OJTHOM NMEPEMEHHOM.
JleneHre MHOTOWICHAa Ha MHOTOYJICH
c ocratkoM. Teopema  besy.
MHOTOYICHBI c LEJTBIMH
kodurmentamu. Teopema Buera.
Pemenue CHUCTEM JIMHEHBIX
ypaBHeHUM. Marpuna  cucTeMsl
JIMHEHHBIX YPAaBHEHUM.
Onpenenurens Matpuibl 2*2, ero
FEOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €ero 3HAYEHMS;
MPUMEHEHUE  ONPEICIUTENs IS
pereHus CHUCTEMBI JIMHENUHBIX
ypaBHEHUW. PermeHne mnpuKiIagHbIX
3a7ady  C  [OMOIIBKD  CHUCTEMBI
JIMHENHBIX YPAaBHEHUN

MPPaLOHAIBHOE u
NICHCTBUTEIIBHOE YHUCIIO; MOZYJb
ENCTBUTEILHOTO JHCIIa;
MCII0JIb30BAaTh 3TU IOHATHUS TpPU
POBEJCHUM  PACCYKIEHUH U
7I0Ka3aTeNbCTB, MPUMEHATH Ipoou
U IPOLEHTBl i1  pPELICHUS
[PUKJIAJHBIX 3aa4 W3 Pa3IMYHBIX
OTpaciieil 3HaHUH U  pealbHOU
PKU3HU. Hcnons3oBate
npuOIMKEHHBIE BBIUNCJICHMS,
[paBWjla OKPYIJIEHUs, NPUKUIKY U
OLICHKY Pe3yJIbTaTa BHIYMCICHUM.
[IpuMeHsTh pa3nuuHBIE METOIbI
peLeHNs pallMOHAJIBHBIX U IPOOHO-
palMOHAIBHBIX  YpPAaBHEHUW;  a
TAaK)K€ METOJ, HWHTEPBAJIOB UL
pelIeHusT HEPaBEHCTB.
Onepuposatb HNOHATHUAMHU
MHOTOWIEH OT OJIHOM IIEPEMEHHOM,
€ro KOpHM; IPUMEHATH JCIICHUE
MHOTOWIEHA Ha MHOIOWIEH C
0CTaTKoM, TeopeMmy besy u teopemy
Buera nis pemenus 3anad.
Onepuposatb NOHATHSAMH:
CUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpULla, ONPEAEIUTEIb MaTPULIBL.
lcrions30Bath CBOMCTBA
ompeaenutens 2 * 2 mug
BBIYHCIICHUS €ero 3HA4YCHMUS,
NPUMEHATh  ONPEICIUTENH UL
pelIeHrs  CUCTeMBbl  JIMHEWHBIX
YpaBHEHUM. MopnenupoBathb
peanbHble CHUTyalMd C IIOMOUIBIO
CUCTEMBI JIMHEMHBIX YpaBHEHUH,
HCCIEA0BaTh OCTPOEHHBIE MOJIEIN
c IIOMOILIBIO MaTpHIL u
ONpPENEIUTENEH, HTHTEPIIPETUPOBATH
NOJIyYEHHBIN PE3yJIbTaT.

DyHKIMU
rpaduKy.
Crenennas
byHKIUS
[[ETbIM
[10Ka3aTelIeM

n

C
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CIOCOOBI  3a/laHus
¢bynkunu.  B3aumHO ~— oOpatHbIe
¢byuknun. Komnoszunmst QyHKIMA.
['padux ¢GyHKIMH. DIeMeHTapHbIE
peoOpazoBaHus rpadukoB
byHKINH.

O6mactpb ompeieeHus u
MHOXECTBO 3HAUYCHUN (DYyHKIIHU.
Hymu  ¢yaxmuu.  IIpomexyTku
3HAKOIIOCTOSIHCTBA.

UEtHpie u Hed€THBIC (YHKIHH.
[lepuonuueckue GyHKIUH.
[IpomexyTku MOHOTOHHOCTH

OyHKIMA,

byHKINN. MaxkcumyMmbl u

OnepupoBatb MOHSATUSIMU:
byHKIHS, CIIOCOOBI 3aJaHus
(GyHKIMM;  B3aUMHO  oOpaTHbIE
(GyHKIMH, KOMIO3MIMA (YHKIUH,
rpaduk byHKIHIH, o0iacThb
oTpeieIeHus u MHOECTBO
3HaYCHUI byHKINN, HYJIH
¢GyHKINY, POMEKYTKH
3HAKOTIOCTOSTHCTBA,; JIMHEWHas,
KBaJ[paTU4Has, JpOOHO- JIMHEHHas
U CTerneHHas QyHKUIUU.

BeinonssaTe 3JIEMEHTapHbIE
peoOpa3oBaHUs rpadukos
¢yHkuuid. 3HaTh W yMETh




MUHUMYMBI (pyHkiuu. Haunbonbiiee
W HaWMCHbIIEE 3HA4YCHUE (PYHKIIHH
Ha TPOMEKYTKE.

JIuneiiHas, kBajpaTU4Has U APOOHO
nuHelHas QyHKIIH.

DJeMEHTAapHOE UCCIIEIOBAHHE U
[OCTPOCHUE rpaduxos ITUX
¢byaknuii.  CremeHb ¢ [ETBIM
nokasareineM. buhHom  HproToHa.
CrernenHas QyHKIHS ¢ HATYPATbHBIM
U 1eJbIM MoKa3areieM. E€ cBoiicTBa
u rpadux

TOKa3bIBATh 94ETHOCTh WIN
HEYETHOCTD byHKLUY,
MEePUOTUIHOCTD byHKIHH,
HAXO/IUTh MIPOMEKYTKH
MOHOTOHHOCTH byHKIHH,
MaKCUMYMBI " MUHHUMYMBbI
dbyHKIHH, HauOoJIbIIee u

HaMEHbLIee 3HaueHHe (YHKIUU
Ha IIPOMEKYTKE.

®opMyIMpOBaThH u
WJLTFOCTPUPOBATH rpadudecku
CBOICTBA JIMHEMHOM,
KBaJPaTUYHOM, JIPOOHO-TMHEWHON

1 cTeneHHOM (yHKuuil. Beipaxars
dbopMynaMH 3aBHCUMOCTH MEXKITY
BEITMYNHAMU.

3HaTh OIpelelIeHue M CBOMCTBA
CTENCHM C ILEIbIM II0Ka3aTeleM;
noaxoismyo  ¢opMy  3ammcu
NeiCTBUTENBHBIX qucen s
pelIeHus] TNPaKTUYeCKUX 3anad H
NpeCTaBICHUS JAHHBIX

Apudmernuec
KU KOPEHb n-
ol CTEIEHHU.
M ppannoHaIbH
bI€ YpaBHEHUS
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Apudmernueckuit KOpPEHb
HAaTypaJbHOM  CTENEHW U  €ro
CBOMCTBA. [Tpeobpa3zoBanus
YHCJIOBBIX BBIPAXKCHUH, COACPIKAITUX
CTENEHU U KOPHHU.

Hppanuonaibusie
OCHOBHBIE METO/IbI
MPpAIOHATEHBIX
PaBHOCHIIbHBIE

YPaBHEHUS.

pelieHus
YpaBHEHUH.
[epEXObl B
peLIeHUN VPPALMOHAIIBHBIX
ypaBHeHHui. CBoiicTBa U rpaduk
KOpHSI N-0il CTEeNeHM Kak (PYHKIHUU
00paTHOW CTENeHH C HaTypallbHBIM
[IOKAa3aTeNeM

dopmyaupoBaTh, 3alUCHIBATh B
CUMBOJINYECKOU bopme u
MCIIOJIb30BaTh CBOMCTBA KOPHS N-0it
CTeTleHH s 1peoOpa3oBaHUs
BbIPAKEHUM.

Haxonute
UppaAIMOHATIBHBIX
[TOMOLIBIO PaBHOCHIIBHBIX
Nepexos0oB  WIM  OCYLIECTBIIASA
poBepKy KopHel. CTpouTh rpadux
(yHKIMN KOpHS N-Oi CTENeHU Kak
oOpaTHO# 111 PYHKIIUU CTETIEHH C
HaTypalbHbIM [TOKa3aTeleM

peuenus
yYpaBHEHUN C

IToka3zarennHa
i GyHKIHS.
IlokazaTenbHBIC
YpaBHEHUS

10

Crenenb c panoHaIbHbIM
MoKasareJieM M €€  CBOWCTBa.
[loxasaTenbHas byHKLIHSA, eé
cBoiicTBa U rpaduk. Vcrnonp3oBanue
rpaguka GYHKUMM I pelleHus
YpPaBHEHUU. ITokazarenbHbIE
ypaBHeHHA.  OCHOBHBIE  METOJBI
pelleHns TOKa3aTeNbHbIX YPaBHEHUN

®opMyIHpoOBaThH
CTEIIEHU c
[10Ka3aTEIIEM.

BrimonHsaTh

OIpeleIcHUE
palMOHATbHBIM

npeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHU,
coJieprKaIInx CTETEeHH C
palMOHAIbHBIM [TOKA3aTENIEM.

Hcnons3oBath U poBbIe
pecypchl Al OCTpoeHus rpaduka
[M0KA3aTEIbHON byHKIUN u
M3y4EeHUS €€ CBOMCTB.

Haxonutb pemeHus
[M0KA3aTEIbHBIX YPABHEHUN

Jlorapudmuue
cKkast QyHKIUS.

Jlorapudmmuue
CKHE

18

YJHca. CBoiicTBa
JlecaTuuHbIe Hu
aorapu@msl.
BBIPAKECHMUI,

Jlorapudwm
norapudma.
HATypaJbHbIC
[TpeoOpa3oBanue

JaBatp ompenenenue morapudma
EV(WER JECATUIHOTO u
HaTypaJbHOrO Jlorapudma.

Hcnonn3oBaTh CBOMCTBA




ypaBHEHUS COJIepIKAIITIX norapudMel. |orapugMoB I MpeoOpa3oBaHU
Jlorapupmuueckas  QyHkuus, e€ [morapupMUUECKUX BBIPAKECHUI.
cBoiicTBa U rpaduk. Mcnons3oBanue |CTpOHTH rpaduk
rpaduka GYHKOUU JUIS  pelIeHHs [TorapuMUYecKOd (YHKIUH Kak
YpaBHEHUU. Jlorapupmuueckue |[0OpaTHOM K TOKa3aTeIbHOH W
ypaBHEHHUA.  OCHOBHBIE  METOJbl |MCIIOJIb30BATh CBOICTBa
peLIeHUs JorapuMUUECKuX |IorapupmMuueckod QyHKUUU Ui
YPaBHEHUU. PaBHOCHIIBHBIE |pellIEHUS 3a/1a4.
epexoabl B pewennu | Haxoauts pereHus
orapupMHUUECKUX ypaBHEHUN JTOrapu(MUUECKUX ypaBHEHHHA C
[HOMOILBIO PaBHOCHJIBHBIX
[EPEXO/I0B WM  OCYLIECTBIISSA
MPOBEPKY KOPHE
Tpuronomerp | 22 Cunyc, kocuHyc, TaHreHc M | JlaBaTb oOmpeneneHus CHUHYca,
NYecKue KOTAaHI€HC 4YMCJIOBOIO apryMeHTa. [KOCHHYyca, TaHI'€HCa U KOTaHIeHca
BBIDKEHUS U ApKCHHYC, apKKOCUHYC U [UUCIIOBOIO apryMeHTa; a TaKxke
YpaBHEHMSI APKTAHT'€HC YHUCIIOBOTO apryMeHTa. apKcuHyca, apKKOCHHYCa U
Tpuronomerpryeckass OKpyKHOCTb, |[ApKTaHI'€HCA YHUCIIA.
onpeneneHue TpUroHomerpuueckux | IIpumeHsaTs OCHOBHbIE
(YHKIMII  YUCIIOBOTO  apryMeHTa. [TPUTOHOMETPUUYECKUE bopmyIbl
OcHOBHbIE TPUTOHOMETPUUYECKUE |IJIs npeoOpazoBaHus
(bopMyIIBL. TPUTOHOMETPUUECKUX BBIPAKEHUH.
IIpeoOpas3oBanue [TpumeHsTH (bopMmyIbI
TPUTOHOMETPUUYECKUX  BBIPAKEHUH. [TPUTOHOMETPUM  JJI1  pelICHHUd
Pemienue TPUTOHOMETPUUYECKUX |OCHOBHBIX THUIIOB
YpaBHEHUH TPUTOHOMETPUYECKUX YPABHEHHUU
[TocnenoBare 10 IlocnenoBarensHOCTH, crioco0bl | OmnepupoBarb HOHATHUSAMU:
JIBHOCTHU u 3a/laHus II0CJIEI0BATENbHOCTEN. [[1OCIIEIOBATEIbHOCTD, CTIOCOOBI
[IPOrpeccuu MeTon mMareMaTH4ecKOM MHIYKIMH. [3alaHus NIOCJIEI0BATENBHOCTEM;
MOHOTOHHBIE UM OTpaHUYEHHbIE |MOHOTOHHBIE U  OTpPaHUYCHHbBIE
[10CJIE0BATEIBHOCTH. Hcropust [mocienoBaTenbHOCTH; HCCIEN0BATh
aHaIM3a OECKOHEYHO MaJbIX. [[TOCJIE€OBATEIBLHOCTH Ha
Apudmerndeckas ¥ reoMeTpuyeckas MOHOTOHHOCTb U OIPaHMYEHHOCTb.
[IPOrPECCUH. [lonyyats  mpexacraBieHue 00
beckoneuno yOBIBaromasi |OCHOBHBIX uaesx aHaJn3a
reoMeTpHuuecKas porpeccusl. OECKOHEYHO MaJbIX.
Cymma OeckoHeyHo yObiBaromieil | J[aBaTh OIIpeZieIIEHNE
r€OMETPUYECKON nporpeccuu. [apupmMeTudecKon U
JIuHENHBII ¥  OKCIIOHEHLMAIBHBIA [F€OMETPUYECKON IIPOIPECCHUM.
poct. Hucio e. Jloxa3bIBaTh CBOICTBA
dopMynia CIOXKHBIX IPOLEHTOB. [ApUPMETHUECKON u
lcnonp30BaHWE MPOTPECCUU  JUISl [FEOMETPHUECKOM Iporpeccuy,
peleHus peabHBIX 3a1a4 |[HaxoJIuTh CYMMY YJIEHOB
MPUKIJIATHOTO XapaKTepa [POrpecCUr, a TakkKe CyMMY
YJIEHOB OECKOHEYHO YyOBIBaIOIIEH
r€OMETPUYECKON ITPOTPECCUH.
Hcnonp30BaTe Mporpeccuu  Jis
pelieHus  3agad  MPUKIATHOTO
XapakTep.
[IpumeHsTh (QOpMYTy CIOXKHBIX
[IPOLIEHTOB NIl PEUICHMs 3a1ay U3
peaIbHON NPAKTUKH
HenpepeiBasl | 20 HenpepbiBuble ¢yHkuun u  ux | OnepupoBaTh HOHATHSMH:




e byHKIUH. cBolcTBa. Touka pa3pbiBa. (yHKIMS HETIpephIBHAs Ha OTPE3KeE,
[IponsBoaHas AcumnrTotsl TpadukoB (YHKIMHA. [TOUKa pa3pbiBa byHKIHN,
CpoiicTBa (YHKIHMI HENPEPBIBHBIX |[aCUMNOTOTA rpaduka PyHKIUH.
Ha oTpe3ke. Meron uHTepBanoB mist | [IpuMeHsTh CBOICTBa
pELICHUS] HEPaBEHCTB. HENpepbhIBHBIX  (QyHKUWMH — A7s
IIpumeHeHue CBOMCTB |pemieHus 3agad.  OmnepupoBarb
HEIPEPBIBHBIX byHKIMI JUIs [HOHATHSIMU: TIepBas W BTOpasd
pelieHus 3a1a4. [POU3BO/IHBIE (DYHKLWH; TTOHUMATh
IlepBass u BTOpas NpPOU3BOAHBIC |PUBUYECKUH U TEOMETPUUECKHI
byHKIMN. Omnpenenenue, |[CMbICH MPOU3BOAHOM; 3aIllUCHIBATh
TCOMETPUUYECKUA W (PU3MYECKHI |ypaBHECHHE KacaTeJIbHOM.
CMBICJI IIPOM3BOJHOM. YpaBHEHHE |BBIUMCIATH NPOU3BOJHBIE CYMMBI,
KacaTelbHOW K rpaduky (GyHKIUHU. [IPOU3BEACHMUS, YaCTHOTO u
[IpousBogHbIE AIIEMEHTAPHBIX |CIIOKHOW (DYHKIIHUH.
¢byakumii. [IpowsBognass cymwmbl, | U3ydaTs MIPOU3BOAHBIE
[IPOU3BEICHNUS, 4acTHOT'O U [PJIEMEHTApHBIX (YHKIUI.
KOMITO3UIIUHU (YHKIIHIA Hcnonb30BaTh reoOMETpUUECKU U
(Gu3NYeCKUii CMBICT TPOU3BOJHOMN
U1 pelieHus 3a1a4
[ToBTOpEHME, 5 OcHoBHBIE MOHATHA Kypca anreOpbl | [IpuMeHsITh OCHOBHBIE TOHSATHA
000011eHHE, 1 HayaJl MaTeMaTUYEeCKOIro aHalu3a [Kypca anreopsl u Hayal
crCTeMaTHu3aIu 10 Kjacca, 000011IeHIE M [MaTeMaTH4YECKOro aHajim3a  JJIsd
sl SHAHUI cucTeMaTu3anus 3HaHUI pELIeHUs 3a/1a4y U3 peanbHOM )KU3HU
U IPYyrUX HIKOJIBHBIX [TPEIMETOB
OBILEE 136
KOJIMYECTBO
YACOB 10
[TPOT'PAMME
11 KJTIACC
HazBanue Komnue | OcHOBHOE coliep;kaHue paszena OCHOBHBIE BUBI 1E€ATEIBHOCTH
pasnena (TemMbl) | CTBO (Tembr) 0o0yyJaronmxcs
4acoB
lccnenoBanue 22 [IpumeHnenne IIPOU3BOJHON K [CTpouts  Tpaguk  KOMIO3ULUHU
byHKIUH c MCCIIE0BAHUIO byHKIUI Ha |pyHKUIMH c ITOMOIIBIO
[TOMOLIBIO MOHOTOHHOCTb " OKCTPEMYMBI. DJIEMEHTApPHOTO  MCCIEAOBAHUA U
[MPOU3BOIHOMN Haxoxnenue HanOOIBIIIETO U |cCBOMCTB  kommo3uiuu.  CTpouTh
HAUMEHBILIETO 3HA4YeHUs FeOMETpUYecKre 00pa3bl ypaBHEHHH
HenpepbhIBHON (QYHKIIMM HA OTPE3KE. |1 HEPaBEHCTB Ha KOOPAWHATHOU
[IpumeHeHne  NMPOM3BOMHOM IS [MJIOCKOCTH. Hcnonbp3oBats
HAXO0X/ICHNS HAWIYyYIlero pelieHUs B [IPOU3BOJHYIO ISl HCCIEAOBAaHUS
MPUKJIIATHBIX 3a/1auax, Uit |(pYHKIMM HAa  MOHOTOHHOCTH U
ONpPEAEIEHUsI CKOPOCTH U YCKOPEHMSI PKCTPEMYMBI, HaXOJUThb
mporiecca, 3aJaHHOT0 (OPMYIJION WU [HAaMOOJbIIee u HaVMEHBIIIECE
rpa¢pukom. Komnoszunuss ¢GyHKUMA. BHaYeHUS (QYHKIUH HEMpepbhIBHOM
['eomeTpuyeckue oOpa3bl ypaBHEHHUH [Ha OTpe3Ke; CTPOUTHh Tpaduku
U HEpaBeHCTB HA KOOPIWMHATHOM |QyHKUMH Ha OCHOBaHUU

IIJIOCKOCTH

HpOBeJIéHHOFO HUCCICOOBaHU.
lcmonbs30BaTh MMPOU3BOAHYIO  IJIA
HAXOXJICHUA HAWTYy4dHICro PpCUICHUA
B I[PHUKIAAHBIX, B TOM YHCJIC
COLIMaJIbHO-39KOHOMMNYCCKUX,




3aadax, AJIsl ONPEICIICHUS] CKOPOCTH
W YCKOpEHHs IMpoliecca, 3aJaHHOTrO
hopmymoit wim rpaguKkoM.

[lonyyaTs [IpEJCTaBIICHUE 0
PUMEHEHUN IPOM3BOTHON B
Pa3JIMYHBIX OTPACIIAX 3HAHUU
[lepBooOpasnas |12 [TepBooOpasHasi, OCHOBHOE CBOHCTBO |[OnepupoBaTh MOHSITUSIMU:
1 UHTETpal epBOOOPA3HBIX. [TepBooOpazHbie [mepBooOpa3Has W ONpeaesIEHHBIN
pneMeHTapHbIX  (pyHknuii. [lpaBuna mHTETpa. Haxonuth
HaXO0X/ICHUS epBOOOPA3HBIX. [IEPBOOOPA3HBIC 3JIEMEHTApHBIX
WNurterpan. ['eomerpuyecknii cMbICH |(DYHKIIUNA W BBIYHCIATh MHTETPAN IO
WHTETpaa. Beruncnenue (popmyne Herotona- JleliOauma.
OIpeIeNIEHHOTO UHTErpana no [HaxoauTh miomaam miockux Quryp
dopmyne  Hpiorona-  JleilOHuma. @ 0O0BEMBI TEX C  MOMOIIBIO
[Tpumenenue UHTEerpaia U1 |ONIPEeesIEHHOTO UHTErpaa.
HAaXOX/JECHUA  IUloH[aJied  IUIOCKUX [3HAKOMHUTBCSI C MaTeMaTHYeCKUM
buryp U O0OBEMOB TIE€OMETPUUECKUX MOJCIUPOBAHHMEM  Ha  IpUMeEpe
Tel. i QepeHIaNbHbIX  YpaBHEHHH.
[Tpumepsl pewenuit [TonyuaTs IIpPEJICTaBICHHUE 0
i depeHIaTbHbIX YpaBHEHUH. [3HAUEHUU BBEJICHUS MOHSITUS
MaremaTHueckoe MOJICJIMPOBaHME [MHTErpasia B pa3BUTUN MaTEMATUKU
pEaIbHBIX IMPOLIECCOB C IOMOIUIbIO
b depeHIManbHBIX ypaBHEHUI
['paduku 14 Tpuronomerpudeckue ¢yakmun, wux [Mcmonb3oBaTte HTUPPOBBIE PECypCHI
TPUTOHOMETpHUYE CBOWCTBA U IrpauKu. s HOCTPOCHMS rpauKoB
CKUX OT0Op KOpHEH TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKHX (DYHKIUH U
byHKIHI. YpaBHEHU U c IIOMOLIBIO M3YYEHUsI UX CBOMCTB.
Tpuronomerpuue TPUTOHOMETPUYECKOM  OKpPYKHOCTH. |PemiaTth TPUTOHOMETPUYECKUE
CKHE Pemenne TPUTOHOMETPUYECKUX [ypaBHEHHSI M OCYLIECTBIATH OTOOP
HEpaBeHCTBA HEPABEHCTB KOpHei c MTOMOLUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH.
[IpuMeHATH (bopMyIibI
TPUTOHOMETPUM A PELICHHUA
OCHOBHBIX THUTIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Vcnonb30BaTh LHUQPOBBIE pPECypCHI
JUIsL TIOCTPOEHUST M HCCIEAOBAHUSA
rpadukoB QpyHKUINN
VppanuonansHel 24 OcHOBHBIE METO/IbI pewenus ([ IpumensaTs CBOICTBa
e, MOKa3aTeNbHBIX U JIOTapU(PMHUUECKUX [[TOKA3aTE€IbHOU U JorapupMuyYecKon
[10Ka3aTeIbHbIE U HEPABEHCTB. ¢byHKIMN K PELIECHUIO
norapugmMuueck OcHOBHBIE METO/1bI pelIeHus [T0Ka3aTeNbHbBIX u
Vi€ HEPABEHCTBA MPPaLMOHATIBHBIX HEpPaBEHCTB. [IOrapu(pMUIecKux HEPABEHCTB.
['padpuueckue  Mmetonsl  pemeHus (OG0CHOBAThH PaBHOCUIIBHOCTh
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX U [[IEPEXOJIOB.
norapudmuueckux — ypaBHeHud U [PemaTth UppaluoHaIbHbIE u
HEPABEHCTB KOMOWHUPOBAaHHbIE HEPABEHCTBA, C
[TOMOIIBIO PaBHOCUIIBHBIX
[1EpPEXO/I0B.

Vcnonb30Bath rpaduyeckue METO b
11 CBOWCTBA BXOJSIIUX B YPaBHEHHE
WM HEpPaBEHCTBO (DyHKUMHA Ui

CIICHUA 3aa4un




Kommnekcupie |10 KommiekcHbie yucna. [(OnepupoBarb MOHSITUSIMH:
yucia AnreOpanyeckas U [KOMIJIEKCHOE YHUCIO U MHOKECTBO
TpUrOHOMETpHYecKass (OpMbI 3alUCH [KOMIUIEKCHBIX YHCEI.
KOMILJIEKCHOTO yucia. ([IpencraBiasTh KOMIUIEKCHBIE YHUCIIA
ApudmeTnueckue onepanuu c B anredpanveckoit u
KOMILJICKCHBIMU YHCJIAMU. [TPUTOHOMETPUUECKON dopwme.
M300paxeHne KOMIUIEKCHBIX 4YHcel [BBITOMHAT apudmernyeckue
Ha KOOPAMHATHOM MJIOCKOCTH. oIepanuy ¢ HUMHU.
dopmyna Myaspa. Kopuu n-oii [M300pakaTh KOMILUIEKCHBIC YHCIIA HA
CTENEHM U3 KOMIUIEKCHOTO YHCJIA. [KOOPAMHATHON IIJIOCKOCTH.
[Ipumenenue komruiekcHbIX uuncen [[Ipumensats ¢opmyny Myaspa u
Ui pemieHuss  (U3MYECKUX U [[IOJy4yaTh IMPEICTaBIIEHHE O KOPHSX
r€OMETPUYECKUX 3a]1a4 Nn-ol CTENEHW U3 KOMIUIEKCHOIO
yKciia. 3HAKOMUTBCA C INpUMEPAMU

NPUMEHEHUSI KOMIUIEKCHBIX YHCell

[UIsL peLIeHMs] TEOMETPUYECKUX H

(bu3nuecKkux 3aaa4y
Harypanbubie u |10 Harypaneuple ©  uenbsle  uucia. [(OnepupoBaTth MOHSTUSIMU:
L[E€JIbIE YUCIIA [IpuMeHeHne NpPU3HAKOB JEIMMOCTH HATypaJlbHOE M IEJI0€  YHCIIO,

nenbix uncen, HOJl u HOK, ocTaTkoB [MHOKECTBO HATYpaJIbHBIX W LEJBIX
[0 MOAYJIO, anroputma EBkimnaa nmis [uucesn.
pelIeHus 3a/1a4 B LIEJIbIX Ynciaax cnosib30BaTh NPU3HAKHU JEIMMOCTH

LEIbIX YKCEN; OCTAaTKU 10 MOIYIIIO;

HO/l u HOK HarypaibHBIX YHCEI;

anroput™M EBkianaa Ui penieHus

3a/1a4.

3anucelBaTh HATypajbHbIE YHUCIIA B

Pa3IMYHbIX MMO3ULMOHHBIX CHCTEMaX

CUHCIICHUS
Cucremsl 12 CucreMa 1 COBOKYNTHOCTh ypaBHEHUH. (OnepupoBaTh MOHATHAMH: CUCTEMA
palMOHAIbHBIX, PaBHOCHJIBHBIE CUCTEMBI U CHCTEMBI- M  COBOKYIHOCTh YPaBHEHHU U
M ppaliOHATIbHBI CJIEJICTBUSI. HEpaBEHCTB; PELICHUE CUCTEMbI WIH
X OCHOBHBIE METOJIbI PELIEHUSI CUCTEM [COBOKYITHOCTH; PaBHOCUJIbHBIE
[10Ka3aTeIbHbBIX U COBOKYMHOCTEH palMOHAIBHBIX, CHCTEMBl M  CHCTEMBbI-CIICJCTBHUS.
151 MPpPALMOHATIBHBIX, IOKa3aTeNbHbIX W HaxoauTe pelieHuss CcucreM u
norapugmuueck norapupMuUUecKux YpaBHEHUH. [COBOKYITHOCTEH LEJbIX
X ypaBHEHUU [IpuMeHeHHe ypaBHEHHMI, CHUCTEM WU [pallMOHAJBHBIX, HWPPALHUOHAIBHBIX,

HEPABEHCTB K PELICHHUIO [[TOKa3aTeIbHBIX u
MaTeMaTHYeCKUX 3aJad M 3a7ad W3 [TorapuMHUUecKux ypaBHEHUU W
pa3aMuYHbIX ~ oOiacTeil  HAyKM U [HEPABEHCTB.

peanbHOM  KU3HMU, HHTeprperauus |[[puMeHsATh CUCTEMBbl YpaBHEHHM K
MOJIy4YE€HHBIX PE3y/IbTaTOB PEIIeHNUI0 TEeKCTOBBIX 3aJad U3

pa3nUYHBIX oOyacTell 3HAHUUA W

peabHOM KU3HU;

WHTEPIPETUPOBATD MOJTyYEHHbBIE

pelIeHus.

Vcnonp30BaTh 1M(PPOBHIE PECYpPCH
3amaun cl|l6 PannoHanbsHEIE, uppanuoHanbHble, [BpiOuparh croco6 peleHus
rapameTpamu MOKa3aTeNnbHbIe, JOTapUMUIECKUE U [PAIllHOHATBHBIX, HpPPAIMOHATBHBIX,

TPUTOHOMETPHYECKHE ypaBHEHUS, [TOKa3aTeNbHbIX, JOrapu(pMHUUECKUX
HEPABEHCTBA u CUCTEMBI C M TPUTOHOMETPUUYECKHX YpaBHEHUU
rnapaMeTpamu. 11 HEpABEHCTB, COJIEPKALIUX MOAYIIN

HOCTpOCHI/IC )41 HUCCICIOBAHUC

1 TapameTphl.




MaTEMAaTHYECKUX MOJCIIEH peanbHBIX
CUTyallUll C IIOMOIIBIO YpPaBHEHUH,
CHUCTEM YPAaBHCHHMH W HEPABEHCTB C
rapameTpamu

[IpuMeHATH rpadgudeckue u
AHAITUTUYECKHE METO/IbI TS
pelieHusl ypaBHEHUH U HEPaBEHCTB C
[apaMeTpamu, a TaKxKe
vccieoBaHke (QYHKIMA METOoJaMu
MaTEeMaTUYECCKOro aHaIM3a.

Ctpouth n HCCIIEN0BATh
MaTeMaTUYeCKUE MOJENIU PeaTbHbIX
CUTyallul C MOMOIIbIO YpPaBHEHUM,
HEPaBEHCTB u CHCTEM v
napamMeTpamMmu

[ToBTOpEHME,
000011IcHHE,
CHCTEMAaTHU3allHs
3HaHWI

OCHOBHBIC TIOHSITHSI 1 METOJIBI Kypca,
000011IEHNE u CUCTEMATU3ALHA
3HAHUUI

Mo enupoBaTh peajbHbIE CUTYyalUuH
Ha S3bIK€ aireOphl, COCTaBISATh
BBIPAXKEHUS, ypaBHEHHUH,
HEpPaBEHCTBA U UX CHCTEMBI 10
YCIOBUIO  3aJaud,  MCCIEA0BaTh
MOCTPOCHHBIE MOJIeH C
MCIIOJIb30BaHUEM ammapara ajareOpsl,
UHTEPIPETUPOBATD MOJTy4YEHHBIH
pe3yJbTar.

[IpyuMeHsITh QyHKIMH

ISt MOJIETTUPOBAHUS u
MCCIIEJIOBAHUS

[pEaJIbHBIX MIPOLIECCOB.

Pemath mpuKiIagHbBIe 337a4d, B TOM
4KClie COLUAIbHO-DKOHOMUYECKOTO
" buznueckoro Xapakrepa,
CpencTBamMu anreopsl u
MaTEMATHYECKOT0 aHAIN3a

OBLLEE
KOJIMUECTBO
YACOB  TIIO
[MPOTPAMME
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PabGouasi nporpamma y4eOHoro kypca «I'eomerpus»

HOACHUTEJBHASA 3AIINCKA

BaxkHocTh y4eOHOro Kypca TE€OMETpUM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3zoBaHusi OOYCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METAlpeIMETHBIX U
NPEeIMETHBIX PE3yJIbTaTOB OOyYEHMs] T€OMETPUU B HAIMpPABICHUU JUYHOCTHOIO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHATBLHON MaTeMaTHYECKOM
IPAaMOTHOCTH, U3YYEHHS IPYrMX Y4YeOHBIX IUCUUIUIMH. Pa3BuThe y ydammxcs
MPaBWIBHBIX MPEJACTABICHUI O CYIIHOCTU U MPOUCXOKIACHUU TeOMETPUUYECKHUX
a0CTpakinii, COOTHOIICHUU PEATHHOTO W HJICATBHOTO, XapaKTepe OTpPaKEHUs
MaTeMaTUYECKOW HAyKOW SBIEHHM M MPOLECCOB PEAIBHOTO MHpPA, MECTE
r€OMETPUHU B CUCTEME HAayK U POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
y4almxcsi, a TakKe KaueCTB MBIIUICHUS, HEOOXOAUMBIX JUIS aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBIIETCS OJHUM U3 0A30BBIX KypCOB HAa YPOBHE CPEAHETO OOIIETrO
oOpa3oBaHHUs, TaK Kak o0O0eCleurBaeT BO3MOXKHOCTh W3YUYCHHS JUCHUILIAH
€CTECTBEHHO - HAYYHOM HAIPaBICHHOCTH W TPEIMETOB T'YMAaHUTAPHOTO IMKIIA.
[TockonpKy  JOrMYeckoe  MbIIIUIEHHE,  (opMupyeMoe TpH  HU3yUYEHUU
00y4YaroIMUMUCS TOHATUINHBIX OCHOB F€OMETPHUH, MPHU J0KA3aTeIbCTBE TEOPEM U
MMOCTPOCHUU LIEMOYKHU JIOTUYECKUX YTBEPKICHUI MPU PEIICHUU Ie€OMETPUUYECKUX
3aJa4, YMEHHUE BBIJIBUTaTh U ONPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
WCIIONIB3YIOTCS MPHU PEIICHUM 33/1a4 €CTECTBEHHO -HAYYHOrO LUK, B YaCTHOCTH
bu3nYecKuX 3a1ad.

Llens ocBoeHUs MporpamMMbl yueOHOTO Kypca «l'eomMeTpus» Ha yriiyoJI€HHOM
YPOBHE - Pa3BUTHE UHAUBUAYATBHBIX CIIOCOOHOCTEH 00YJArOIIUXCS IPU U3y CHHUH
reOMETPUH, KaK COCTaBJSIONIEH TmpeaMeTHoW oOnactu «MaremMatuka H
nHpopmaTuka»  uyepe3  oOecrnedyeHue  BO3MOXKHOCTH  MPUOOPETEHUST U
WCIIOJIb30BaHUsI OoJjiee TIYOOKMX T'E€OMETPUYECKMX 3HAHWM W JIEHCTBUIA,

cnenu@UUHBIX TEOMETPUHU, U HEOOXOAUMBIX JJIs YCIEIIHOIo Npo(ecCHOHaIbHOTO



00pa3oBaHuUsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJayaMHU Kypca T'€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJIIOTCS:

— paclIMpeHre TMPEACTABICHUSI O TEOMETPUM KaK YacTH MHUPOBOM
KyJbTYpBl U (POPMUPOBAHME OCO3HAHUS B3aUMOCBSI3M T'€OMETPUU C OKPYKAIOIIUM
MHUPOM;

— (dbopMHpoOBaHUE TIPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O
BAXHEUIINX MATEMAaTUYECKUX MOJIEISAX, MO3BOJSIONIMX OIKCHIBATH M HU3y4aTh
pa3HbIE ABJICHUS OKPYKAIOUIEro MUpa, 3HAHUE TOHITUITHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

— dbopMupoBaHUe€ YMEHHUS BJIaJACTh OCHOBHBIMH TIOHSITUSMHU O
MIPOCTPAHCTBEHHBIX (UIypaX M KX OCHOBHBIMU CBOWCTBAMHM, 3HAHUE TEOPEM,
dbopMynT M yMEHHME HUX TPUMEHSTh, YMEHHS JIOKa3bIBaTh TEOPEMbl M HAXOAWTh
HECTaHIapTHbIE CIIOCOOBI pelIeHUs 3a/1ay;

— (opMHpOBaHME yYMEHUSl Paclo3HaBaTh HA YepTeKax, MOJECISAX U B
peaJTbHOM MHpPE MHOTOTPAaHHMKA W Tela BpalleHUs, KOHCTPYHPOBATH
r€OMETPUYECKHUE MOJCIIN;

— (GopMHpOBaHME TOHUMAHHS  BO3MOXXHOCTH  aKCMOMAaTHYECKOTrO
MOCTPOEHUSI MaTeMaTHYeCKuX Teopui, (opMupoBaHHEe TOHUMAHUS POJIU
AKCMOMAaTUKH MPU MPOBEJACHUU PACCYKICHUII;

— (opMHpOBaHME YMEHMsS BIIQJ€Th METOJaMU JOKa3aTeIbCTB M
QITOPUTMOB PEIICHUS, YMEHHUS HMX TNPUMEHATh, MPOBOAUTH JOKAa3aTelbHbIC
pacCyXJIeHHs B XOJI€ pELIECHUs CTEPEOMETPHYECKMX 3a7ad M 3a1ad ¢
MPaKTUYECKUM CoJiepKaHueM, (popMUpOBaHUE MPEACTABICHUS O HEOOXOAUMOCTH
JI0KA3aTeNbCTB MPU OOOCHOBAHWM MATEMAaTUYECKUX YTBEPXKICHUW U POJHU
AKCMOMAaTHUKH B TIPOBEACHUH JEYKTUBHBIX PACCYKICHUM;

— pPa3BUTHE M COBEPLICHCTBOBAHWE HHTEIIEKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTEN 00yuaroluxcs, MO3HaBaTeIbHOW aKTUBHOCTHU, MCCIEA0BATEIbCKUX
YMEHHI, KpUTUYHOCTH MBIIUICHUS, THTEPECA K U3YYEHUIO T€OMETPUH;

— dbopmupoBanre  (PYHKIMOHAIBHOW  TI'PaMOTHOCTH, PpeJIeBaHTHOM



r€OMETPUU: YMEHHUS paClO3HaBaTh MPOSBICHUS TE€OMETPUUECKUX TMOHATHMH,
O0OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX CHUTYyallUsiX W MpHU
U3YYEHUU JIPYTHUX Y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, MOJECIMPOBAHUS  pEAIbHBIX  CHUTyallud, MCCIEIOBaHUA
MTOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALNHN [TOITYUEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp>KATEIbHBIMU JIMHUAMU ydyeOHOro kypca «l'eomerpusi» B

10-11 xknaccax sBnsitorcsa: «lIpsmMble W TIJIOCKOCTH B MPOCTPAHCTBE,

«Mmnororpannukn», «Tema BpameHus», «BexkTopel ¥  KOOpAMHATBI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B PI'OC COO TpeboBaHHE «YyMETh OMNEPUPOBATH
MOHSATUSIMIY», PEJIEBAHTHBIX T€OMETPUM Ha YIIIyOJEHHOM ypoBHE 00ydyeHust B 10-
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JIMHHUSAM ydyeOHOro Kypca, a
(GbopMHpOBaHHE JIOTMYECKUX YMEHUM  paclpeiensercs He TOJbKO IO
COJIepKaTeNNbHBIM JIMHUSAM, HO U 10 rojgam odyuyeHus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOILIEE NMPEAMETHBIM pe3ylibTaTaM ocBoeHMsI DenepanbHON paboueit
MIpPOrpamMMBbl, pacHpeleNEHHbIM M0 ToJaM OOYyYEHHs, CTPYKTYpPUPOBAHO TAKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYArOIIHECs
oOpamjaJiuCch ~ HEOJJHOKPATHO. ITO  TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUUYECKUMHU MOHATHSIMHU U HaBbIKAMHU MOCJIEA0BATEIBHO U OCTYNATEIBHO, C
cOOJII0ICHUEM MPUHIMIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YyYalOlIUXCs, pacliupss U yriayOousis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon K H3Y4EHHIO T'E€OMETPUM Ha YIIyOJIEHHOM YpOBHE I103BOJISIET:
co3aaTh ycnoBus 1 AuddepeHunannu 00ydeHus, NoCTPOSHU HHIUBUIYaIbHBIX
00pa30BaTeNbHBIX MPOTPaMM, 00ECIEUNTh YIIyOIEHHOE U3YUeHHE T€OMETPUHN KaK
COCTaBJISAIOIIEH yueOHOro npeameta «MartemaTrkay;

MOJATOTOBUTh OOYYaIOIUXCS K MPOJOHKEHHIO H3YyUYEHUsT MaTeMaTHKU C
yuérom BbIOOpa Oyaymieil mpodeccun, obecrieurnBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuenue yuebGHOro kypca «['eomeTpusi» Ha YriayOJI€HHOM YpOBHE

otBoauTcs 204 vaca: B 10 kiacce - 102 yaca (3 yaca B Henento), B 11 knacce - 102



yaca (3 yaca B HE/IeJIO).
COJEPXAHUE OBYUYEHUA

10 KITACC

IIpsiMBIE U INTOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  MOHATUSA  CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonoxkeHne NpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIIUECH,
napaJyIesbHbIEe M CKpellMBaronivecss mnpsMble. [Ipu3Haky CKpenmMBaromuXcs
npsaMbIx. [TapamienbHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPAMBIX, HaPAJLIEIBHOCTD MPSIMOU
u 1iockocTH. [lapannenbHoe M LEHTpaJbHOE NPOEKTUPOBAHUE, N300pa)kKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MapajUIEIbLHOrO MPOEKTUpOoBaHUs. I300paxeHue
¢buryp B napajujiesibHOM MPOEKUUHU. YTIbl C COHAIPABIEHHBIMU CTOPOHAMH, YIOJl
MEXIy NPSMBIMH B MPOCTpaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IJIOCKOCTH, CBOMCTBa IapajuIeIbHBIX IJIOCKOCTEN. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlap, Napaulelenumne],
MMOCTPOCHUE CEYEHHUI.

[lepneHANMKYISIPHOCTH TPSIMOM U IJTIOCKOCTH: MEPIICHIUKYISIPHBICTIPSIMbIE B
IIPOCTPAHCTBE, MpsAMbIE MAapAJUICIIbBHBIE W NEPHEHAMKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHANKYIIIPHON IJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[lepneHAUKYJISIp U HAaKJIIOHHBIE: pACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE
OT  TOpsAMOM 10  IJIOCKOCTH,  MHpoeKuuss  (GUrypel  Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCT  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISPHOCTH  ABYX
IUIOCKOCTEU. TeopeMa o TPEX MEPIEHNKYIIApax.

Yribel B IPOCTPAHCTBE: Yrojd MEXAY IPSIMOM M IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JMHEWHBIM YroJl ABYTPAHHOTO yryia. TpEXTrpaHHBI U MHOTOIPaHHBIE YIJIBI.
CBOICTBA IUJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX U
JIBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CHHYCOB IS

TPEXTPAHHOIO YIJIa.



MHororpaHHUKH

Bunbl MHOrOrpaHHMKOB, pa3BEpTKa MHOTOrpaHHuka. IIpmsma: n-yrosbHas
npusMa, mpsiMasi 1 HaKkJIOHHAsl MPU3MbI, OOKOBAsl U TIOJHAS MOBEPXHOCTH MPHU3MBI.
[Tapayutenenunesn, NpsSAMOYTOJBHBIM — IMAapajulelielUIe]] W €ro  CBOMCTBA.
Kparyaiimie mnyTM Ha TOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupammpa: n-yroiapHas mnuUpaMuna,
npaBuiibHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nUpamMuabl. [IpaBuiibHBIE MHOTOTPAHHUKU: NIPABWIbHAS IpPU3Ma W
paBUIbHAs NUPAMUIA, TPABUIIbHAS

TpeyrojibHas NMHpaMuAa U NpaBWIbHBIN TeTpa’rap, kyO. IlpencraBienue o
IIPAaBWJIBHBIX MHOTOTPAHHHUKAX: OKTA3IP, TOAEKAdAP U UKOCAIP.

Bbruncnenue 3J€MEHTOB MHOTOTPAHHUKOB: pEOpa, JOUaroHalid, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W IOJHOW MOBEPXHOCTU NPSIMON MPU3MBIL,
IJIOUIalb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MpPSMOW MPU3MBIL.
[Inomans OOKOBOMI MOBEPXHOCTM M TMOBEPXHOCTH MPABWIBHON NUPAMMUJIBL,
Teopema O IUIOIIAAN YCEUEHHOW MTUPaMU/IBI.

CummeTpuss B OPOCTPAHCTBE. ODJIEMEHTBI CUMMETPUM  IPABUJIBHBIX
MHOTOTPaHHUKOB. CUMMETpHSI B IPaBUIIbHOM MHOTOTPAHHUKE: CUMMETPHUS

napajuiesienunea, CAMMETPHUS MTPABWIBHBIX TPU3M, CHMMETPUS NTPABHIIBHOU
ApaMUBI.

BekTopel 1 KOOpAWHATHI B POCTPAHCTBE

IloHATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPAa, BEKTOPHl KOJUIMHEApPHBIC, COHAIIPABICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHHE
U BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YHUCJIO.
IlonaTe KOMIUIaHApHBIE BEKTOPBI. lIpuM3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwio mapamnenenunena. Teopema O pas3lnoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHApHbIM  BekTopaMm. lIpsmoyronpHasg  cuctema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXKIAYy KOOPAMHATAMHM BEKTOpPA WU

KOOpAMHATaMH TOYEK. YTOJ MeExXay BekTropamu. CkalsgpHOE TMpPOU3BEICHUE



BEKTOPOB.

11 KUIIACC

Tena BpaieHus

[ToHaTus: UMIMHIOpPUYECKAsT MOBEPXHOCTb, KOHHUYECKAs IMOBEPXHOCTb,
chepuueckas TMOBEPXHOCThb, OOpasyromue MoBepxHocTed. Tema BpaleHUs:
HWIMHIpP, KOHYC, yCEU€HHBIM KOHyC, cdepa, map. BzanMHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxkenue ten
BpallleHUsl Ha TUIOCKOCTH. Pa3BépTka mummHapa u kKoHyca. CummeTpus cdepsl u
mapa.

O6béMm. OcHoBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 o0oO0BEME
MPSIMOYTOJILHOTO Mapajuieienunena u ciaeactsust u3 He€. OO0bEM mpsiMoil u
HAKJIOHHOW TPU3MBI, [WIMHJpA, TUpaMUIbl U KoHyca. O0BEM 1mapa u 1M1apoBOTro
CErMeHTa.

KomOuHanuu Tten BpalieHuss ¥ MHororpaHHukoB. [Ipu3sma, BmucaHHas B
UWIMHIpP, ONMCaHHAas oOKojo uuiuHiapa. Ilepeceuenue cdeppl u 1mapa c
miockocThio. Kacanume mapa m cdepbl mIockocThio. [loHSITHE MHOrOrpaHHUKa,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BINUCAHHOW B MHOTOTPAHHUK WA TEJIO
BpalICHUSI.

[Inomaas MOBEPXHOCTH HWJIMHIApA, KOHYca, IUiomaab chepbl U e€ yacTeu.
ITomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAACH ITOBEPXHOCTEH
noaoOHeIX ¢uryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amady Ha
IIJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJ BPAILICHUS: CEUCHHS LIMJIMHIPA
(mapanmienbHO W TMEPNEeHIUKYJISIPHO OCH), CEYEHUs KOHyca (mapasuiesibHOe
OCHOBAHMIO M MPOXOJSIIEE Yepe3 BEPILINHY), CEUEHUS [1apa, METOAbl IOCTPOEHUS
CEUYEHMI: METOJ CJENI0B, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEpeHoca
CEKYIIEH TIOCKOCTH.

BekTopsl 1 KOOpJIMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepauuum Hax  BeKTOopaMH. BekTopHoe
YMHOXEHHE BEKTOpoB. (BoiiCTBa BEKTOPHOTO YyMHOXEHHMs. IIpsimoyrosbHas

cucTeMa KoopAHHAT B npocTpancTBe. KoopauHatel BekTopa. Paznoxenue BekTopa



no Oazucy. KoopauHATHO - BEKTOPHBIM METOJ MPU PEIICHUU TeOMETPUYECKHUX
3ajJad.

JIBU>KEHUS B IPOCTPAHCTBE

JIBioxkeHus: mpocTpancTBa. OToOpakeHus. JIBH)KEHHS W PaBEHCTBO (QUTYP.
OO6mme cBoicTBa MABW)KCHWH. Bumbl [IBWKEHMIA: TapaiedbHBIM IEepPEeHOC,
LCHTPaJIbHAsl CUMMETPUS, 3€PKAIbHAA CHMMETPHS, MOBOPOT BOKPYT MPSMOIL.

[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuicst HAy4uTCs:

CBOOOJHO  OINEPUPOBATH OCHOBHBIMH TOHATHUSAMH CTEPEOMETPUM  IPHU
pELICHUH 3a7a4 U IIPOBEJACHUHM MATEMAaTUUECKUX PACCYKICHUN;

MPUMEHATh AKCHOMBI CTEPEOMETPUM W CIEICTBUA W3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/1a4;

KJIaCCU(PUIMPOBaTh B3aHMMHOE pPACIHOJOXKEHUE MPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJHO ONEpUPOBaTh MOHITUSIMH, CB3aHHBIMH C YIJIaMU B IIPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKAY PSIMOM U MIIOCKOCTBIO;

CBOOOJHO OMNEPHUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C MHOTOIPaHHUKaMU;
cBOOO/IHO pacro3HaBaTh OCHOBHBIE BUJbl MHOTOTPAaHHHMKOB (IIpU3Ma, NMUpaMuia,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);

KJacCU(PUIMPOBATh ~ MHOTOTPAHHUKHM,  BBIOMpas  OCHOBAaHUA  JUIA
KJ1acCU(pUKalnU; CBOOOJHO ONEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C CEUEHHEM
MHOTOTPAHHUKOB TJIOCKOCTBIO;

BBINIOJIHATH MAPAJUIEIBbHOE, [IEHTPAJIIBHOE U OPTOrOHAJIBHOE MPOEKTHPOBAHKE
(Guryp Ha I0CKOCTb, BBIIOJIHATH H300pakeHus! GUTYp Ha TUIOCKOCTH;

CTPOUTh CEUYEHUS MHOTIOIPAHHHMKOB PA3JMYHBIMH METOJAMH, BBIIOIHATH
(BBIHOCHBIE) TUIOCKME YEpPTE)KHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXy, COOKY, CHU3Y;

BBIUMCIIATH IUIOLIAJAM NOBEPXHOCTEH MHOIOTPaHHUKOB (IIpU3Ma, NUPaMHUAA),

r€OMETPUYECKUX TeJI C MpUMEHEeHUEM hOopMYIT;



CBOOO/HO ONEPUPOBATH MOHATUSMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPBL;

CBOOOZHO OINEpPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHSTH IEUCTBUS HaJl BEKTOPAMH;

pemiaTh 3aJaud  HAa JI0KA3aTENIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN H
HaXOXJCHUE T'E€OMETPUYECKHX BEJIWYMH, IPUMEHSSI H3BECTHBIE METOHBI IIPHU
pELIEHNN MaTEMAaTUYECKUX 3a/a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH;

OPUMEHATH  IPOCTEHIIME MPOrpaMMHBIE CpEeACcTBA W JJIEKTPOHHO -
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

U3BJIEKaTh,  MpPeoOpa30BbIBATh U UHTEPIPETUPOBATH uH(pOpMaIIO

O IPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, NPEJACTABICHHYIO Ha
YyepTekax U pUCyHKax;

IPUMEHSATH MOJYyYEHHBIE 3HAaHUS Ha MPAKTUKE: CPAaBHUBATh M aHAJIU3UPOBATh
peanbHbIE CUTYyallMd, IPUMEHATH HW3YUYEHHBIE IIOHATUS B IIPOLIECCE ITOMCKA
pelieHusl MaTeMaTU4YecKd C(HOpMYyJIMpPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATH
peanbHbIe CUTYallUd Ha SI3bIKE N€OMETPUH, UCCIEN0BATh IIOCTPOCHHBIE MOJEIH C
HCII0JIb30BAaHUEM F€OMETPUYECKHX MOHSATUH U TEOpEM, arlrapaTa anreopbl, pemarb
MPaKTUYECKUE 3a/1a4, CBA3AHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUYHH;

UMETh TPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUM Kak
COCTaBHOM yacTu (yHAAMEHTA pa3BUTHUS TEXHOJIOT UK.

K xoniry 11 kiaacca oOyyaromuiicst HAy9uTCs:

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH, CBA3aHHBIMH C LWIMHIPUYECKOH,
KOHUYECKOU U C(heprUueCcKOil MOBEPXHOCTIMHU, OOBSICHATH CIOCOOBI MOTYYEHUS;

ONEpUPOBATh MOHATHSMH, CBSI3aHHBIMM C TEJIAMH BPALLEHUS: LIHJIUHIPOM,
KOHYyCOM, c(pepoii u mapowm;

pacro3HaBaTh Tejla BpalleHus (LMIUHAP, KOHYC, cdepa U map) U OOBICHITH
CHOCOOBI MOJTYYCHUS TEJ BPALLECHUS;

KJaccu(UIMPOBATh B3aMMHOE PACMOJIOXKEHHE Ccdepbl U  MIOCKOCTH;
BBIUUCIISATh BEJMUYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TEJ BpallleHus, 00bEMBI U

Iomaau HOBerHOCTCfI MHOTOI'PAaHHUKOB MW TCJI BPAlICHHA, TCOMCTPHUIYCCKHUX TCJI



C IpUMEHEeHHEM (HOPMYIT;

CBOOOJHO OMEPUPOBATh MOHITUSMH, CBSI3aHHBIMHM C KOMOWHAITUSMH Tl
BpaIleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B c(hepy M ONMHCAHHBIN
okoJ10 cepsl, cepa, BucaHHAsI B MHOTOTPAHHMK WJTU TEJIO BPAIICHUS;

BBIYUCIISAITH COOTHOIICHUS MEXKIY IUIONIAJsIMU TMOBEPXHOCTEH U 0ObEMaMu
IMOJOOHBIX TEI;

n300paxaTh u3ydaeMble (DUTYPHI, BBITTOIHATH (BEIHOCHBIC) IJIOCKUE YEPTEKHU
W3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHUI CBEpPXY, COOKY, CHHU3Y, CTPOUTH
CEUYEHUS TeJl BpallleHHUSI;

U3BJICKaTh, WHTEPIPETUPOBATL MW MpeoOpa3oBbIBaTh HH(MOpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexax U
PUCYHKAX;

CBOOOJIHO OIEpPUPOBATH IMOHSITHEM BEKTOP B MPOCTPAHCTBE; BBIMOJHSITH
omepaluu HaJ BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKApPTOBOM CUCTEME KOOPAHMHAT; PEIIaTh
reOMETPUYECKUE 3a1a4M Ha BBIYUCIICHUE YIJIOB MEXKYy MPSIMBIMHU U TJIOCKOCTSAMH,
BBIYMCJICHUE PACCTOSIHUM OT TOYKU [0 IIOCKOCTH, B II€JIOM, Ha IMPUMEHEHUE
BEKTOPHO-KOOPJIMHATHOTO METO/1a MPH PELICHUH;

CBOOOJHO OMEPUPOBATH TMOHSATUSIMHU, CBSI3AHHBIMHU C JIBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUXKCHUN,

BBITIOJTHATh  M300paXEHUST MHOTOTPAaHHUKOM W TeJl  BpalleHus Mpu
rapasuieIbHOM NEPEHOCE, IEHTPAIbHON CUMMETPUH, 3€PKaJIbHOM CUMMETPUH, NTPU
ITOBOPOTE BOKPYT MPSMOM, MPeoOpa3zoBaHMs 10I00HS;

CTPOUTh CEUEHHMS MHOTOTPAHHUKOB U TEJI BpalleHUs: CEUEHUs LUIUHJIpa
(mapajuilenbHO W MEPHEeHIMKYJSIPHO OCH), CEUYEHUs KOHyca (mapajuielibHOe
OCHOBAHHUIO M TIPOXOSIIEE Yepe3 BEPIINHY), CEUCHUS 11apa;

WCIIONB30BaTh METOJbI TOCTPOCHMSI CEUYEHUW: METOJd CIIEJIOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEN MIIOCKOCTH; I0Ka3bIBATh
r€OMETPUYECKUE YTBEPKICHHUS;

MPUMEHATh TeoMeTpuueckre (GakThl JUIsl PEMICHUS CTEPEOMETPHUECKUX

3aJia4d, pcarojararomlmx HECKOJIBKO MIaroB PEeHICHHA, €CJINW YCIIOBHA IIPUMCHCHUSA



3a/1aHbl B IBHOW U HESIBHOU (hopme;

pemiaTh 3aJa4d  HA JI0KA3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUM W
HAaXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHATh IPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHMKALMOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay;

MIPUMEHSTH MOJTYYEHHbIE 3HaHUS HA IPAKTUKE: CPABHUBATh, AaHAJTU3UPOBATh U
OLICHMBATh PEAJIBHBIE CHUTYallMH, IIPUMEHSATH HW3YYEHHBIE IIOHATHS, TEOPEMBI,
CBOMCTBa B MPOLECCE MOUCKA pEUIEHUS MaTeMaTH4YEeCKH CPOPMYIHPOBAHHON
npoOJieMbl, MOJEIUPOBATh pealbHbIE CHUTyallMM Ha S3bIKE T'€OMETpUH,
MCCJIEN0BATh ITOCTPOEHHBIE MOJAEIIN C UCIIOIb30BAHUEM I'€OMETPUUECKUX MOHATHI
U TeopeM, ammapara aireOpbl, pemaTh MNPaKTUYECKUE 3aJauM, CBS3aHHBIE C
HAaXO0KJICHUEM F'€OMETPUUYECKUX BEINYMH;

MMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU Kak

COCTaBHOM 4acTH Q)YHHaMGHTa Pa3BUTHA TEXHOJIOTUH.

TEMATHUYECKOE ITJTAHUPOBAHUE

10 KITACC

HazBanune Komuu | OcHoBHOe conepkaHue OCHOBHBIE BHIOBl JIEATEIILHOCTH

paszziena (TeMbl) | €CTBO ydanmxcs

Kypca 4acoB

BBenenune B| 23 OcHoBHBIE TIpOCTpaHCTBEHHbIE | OnpenensaTts  IUIOCKOCTh

CTEPEOMETPHIO burypsl. ¢burypy, B KOTOpPOH BBINIOJIHSAETCS
[ToHsITHSI CTEpEOMETPUM: TOYKA, | TUNIAHUMETPHS. Henatp
npsimas, IJIOCKOCTh, | MPOCTEHIINE JIOTUYECKHE BBIBOBI
IIPOCTPAHCTBO. OCHOBHBIE | U3 ~ AKCHOMAaTHKH  IUIOCKOCTH.
npaBwia  u300paxkeHus  Ha | [IpuBoAMTH MpHUMEpHl pealbHBIX
pPHUCYHKE IUIOCKOCTH, | OOBEKTOB, MAeaIn3aluell KOTOPhIX
napajuIeIbHbIX NpPSIMBIX | SIBISIOTCSI AaKCHOMBI T'€OMETPHH.
(OTpe3KoB), cepeuHbI OTpe3ka. | M3ydarh, HPUMEHSATh MPUHIIMIIBI
[onsrtust: NepeceKaroecs | MOCTPOCHUS CeUEHUH.
IUIOCKOCTH,  INepecekaromuecs | Mcrnonb3oBaTh Uisi  MOCTPOEHHUS
npsimast u IJIOCKOCTh; | CEUYEHUN METOJ| CIIEJIOB, METO]
MIOJIYTIPOCTPAHCTBO. BHYTPEHHETO IIPOEKTUPOBAHMS,
MHororpaHHukHd, U300pa’keHUE | METOJ repeHoca ceKyuien
IIPOCTEHIINX IJIOCKOCTH.
MIPOCTPAHCTBEHHBIX ¢uryp, | Pemats CTepEOMETPUYECKHE

AKCHOMEI CTCPCOMECTPHU n | CCUCHUA n HaXO0XJICHHUEC

HECYIICCTBYIOIIUX 0OBEKTOB. 3ala4yi: Ha OIpCACIICHHUC BUIA

IIEPBBIC CICCTBUS U3 HUX. IIJIOIAIH. AKTyalnu3upoBaTh
CnocoObl 3aaHusg NPSAMBIX U | QakTel M METOJbl IJIAaHUMETPHH,
IJIOCKOCTEM B IIPOCTPAHCTBE. | PEIEBAHTHBIE TEME, IPOBOJUTH




O603HaveHus OpsIMBIX U
IIJIOCKOCTEM. CeueHusl.
N3o0paxenue ceueHu i

nupaMuibl, Ky0a U TPU3MBL,
KOTOpbIE MPOXOAAT Yepe3 HuX

pEopa. N3obpakenune
MePECCUCHUS MOJTYYEHHBIX
miockoctel.  PackpaimmBanue
MMOCTPOEHHBIX CEYEHUI

pPa3HBIMU LIBETaMH.
Mertoa ciietoB sl TOCTPOCHHS

CEUYECHU. CaoiicTBa
nepeceyeHuit MPSIMBIX u
IJIOCKOCTEM. [Toctpoenue

CeUeHUU B mHUpamuje, Kyde 1o
TpéM ToukamM Ha péOpax.
Coznanue BBIHOCHBIX uYepTexkeit
M 3aIMChb IaroB NOCTPOCHUA.
[ToBTOpEHME MIAaHUMETPUU.
Teopema 0 PONOPLIMOHAIBHBIX

aHaJIOTUH.
Hcnonws30BaTh npu penieHuy 3aaad
CIENyIOIINE  IUIAHUMETPUUYECKUE
(hakTbl U METOJIBI:

Teopembl Qaneca u 0
IPONOPIUOHAIBHBIX OTpE3KaX.
Anroput™m JeneHUs OTpe3Ka Ha n
paBHBIX yacTeu. Teopema
Menenas.
PaBHOOE1peHHBIN
PaBHOCTOpOHHUI  TpEYTOJBHUK.
IIpssMOyTONBHBIM TPEYrOJbHUK.
CBOIICTBO cpenHen JIMHUU
TPEYrOJIbHUKA. CaoiicTBO
OHMCCEeKTPUCHI yIia TPeyrojbHUKa.
CBOIiCTBO MEIMaH TPEYroJIbHUKA.

TPEYTrOJIbHUK.

[Ipuznaku moa00us
TPEYTOJIbHUKOB. [TonyuaTs
NPEACTaBICHHS 00  OCHOBHBIX

oTalax pa3BUTUA TCOMCTPHU KakK

OTpe3Kax. [Tonobue | coctaBHOM uacTu  (yHIaMEHTa
TPEYIrOJIbHUKOB. Teopema | pa3BUTHSA TEXHOJIOTUI
Menenas. Pacu€rsl B ceyeHuUsAX
Ha BBIHOCHBIX YepTekKax.
HcTopus pa3BUTHS
IJIJAHUMETPUHU U CTEPEOMETPUHI
B3aumnoe B3aumnoe pacnionoxkenue | Knaccudunuponatsb B3alMHOE
pacrosioxeHue IpSAMBIX B IIPOCTPAHCTBE. | PACIIOIOKEHUE MIPSAMBIX B
IIPSIMBIX B CkpemuBaromuecs IpsIMBIE. | NIPOCTPAHCTBE, UJUTFOCTPUPYS
IIPOCTPAHCTBE IIpy3Hakyu  CKpEIIMBAOLIMXCS | PUCYHKAMM WM NPHUBOJS IMPUMEPHI
MPSAMBIX. U3 pearbHOU KU3HHU.
[TapannensHbie  npsimble B | Jloka3bIBaTh TEOpEMY 0
mnpocrpaHcTBe.  TeopemMa 0| CyLIECTBOBAaHUHU u
CyILIECTBOBAaHUU U | €JUHCTBEHHOCTH  IapajuIeIbHON
€AMHCTBEHHOCTH IPSAMOM | TPSIMOM, IPOXOMAILEH Yepe3 TOUKY
MapaJuIeIbHOM JaHHOM IPSIMOM, | MPOCTPAHCTBA M HE JIeXkallew Ha
NPOXOAAINEH  4Yepe3  TOYKYy | ApYyrom  MIpsMOH;  JIEeMMY O
IIPOCTPAHCTBA U HE JIKAIEH HA | MEPECEYEHNUN IUIOCKOCTH  JIBYMs
JIAHHOM TIPSIMOM. napajjieJIbHbIMU MIPSAMBIMU;
Jlemma 0 IIEPECEUYECHNH | TEOPpEMY O TPEX MapajuIeNIbHbIX
napajuIeIbHbIX IpsAMBIX | NpsAMBIX. JlOKa3bIBaTh  INPU3HAK
IJIOCKOCTBIO.  [lapayimenbHOCTh | CKpEIMBaOIUXCS MPSIMBIX,
TpéX npsAMbIX. Teopema o0 TpEX | TeOpeMy O  CKPELIUBAIOIINXCS
MapaJyIEIbHBIX MPSMBIX. npsMbIX. [lokas3eiBaTh Teopemy O
TeopeMa O CKpelUBAIOUINXCS | PABEHCTBE YIJI0B c
MIPSMBIX. [TapamrensHOE | COHANpPaBICHHBIMU CTOPOHAMHU.
npoektupoBaHue.  OcHOBHBIE | OOBSCHATH,  YTO  Ha3bIBaETCA
CBOMCTBA MapaJUIEIBbHOTO | NapaJJIebHBIM M [IEHTPAJIbHBIM
npoekThpoBaHus. M300paxkeHne | MpoOeKTUPOBaHUEM 51 KaK
pasHbIX (QUryp B mapaieIbHON | BBIMOIHSIETCS MIPOEKTUPOBAHUE
IIPOCKIUU. ¢uryp Ha miaockocTb. Jloka3biBaTh
I{eHTpanbHas TPOEKIMSI. CBOMCTBA MapajuIeIbHOTO
Yrosm ¢ COHalpaBICHHBIMU | IPOEKTUPOBAHMUSL.




CTOPOHAMHU. Yron MEXIY
MPSAMBIMH.

3amaud Ha JOKa3aTelbCTBO W
HCCIICIOBAaHNE, CBA3aHHBIE C
pacmoyioKEHUEM  MPSMBIX B
MPOCTPAHCTBE

N3obpaxxaTh B  mapasieNbHON

MIPOEKINU pasHble
reOMeTpHYECKUE (PUTYpBHI.
PemaTp CTEPEOMETPUIECKHUE

3agadyd Ha  JOKa3aTrCiIbCTBO H

UCCIICJOBAHHUE,  CBA3aHHBIE  C
PacCIOI0KEHUEM IIPSAMBIX B
IIPOCTPAHCTBE.

IIpoBoauTh JI0OKa3aTeIIbHbIC
pacCyXJIeHHsT ~ IIpU  pELICHUU
TFEOMETPUYECKUX 3ajad,
CBSA3aHHBIX co B3aUMHBIM
PacIoI0KEHUEM IIPSIMBIX B
IIPOCTPAHCTBE.

CpaBHI/IBaTB, AHAJIM3UpPOBATh H
OLCHUBATh YTBCPKIACHHA C LCIIbIO
BBIIBJICHUA JJOIT'N4YCCKHU
KOPPCKTHBIX n HCKOPPCKTHBIX

paccyKJIeHUM. MoaenupoBathb
peanbHbIe CUTYaIluH, CBA3aHHBIE CO
B3aMMHBIM pacroaoXeHueM
NPSIMBIX B MPOCTPAHCTBE, HA S3BIKE
T€OMETPHH. Hccnenosathb
MOCTPOEHHBIE MOJICIIN c

UCIIOJIb30BaHUEM T'E€OMETPHYECKHUX
IOHATUM M TeOopeM, ammapara
anreopsl, UGPOBBIX PECYPCOB.
[Tonyyats IIpEACTaBICHUE 0
LEHTPAJIbHOM MPOEKTUPOBAHUU U
00 wucropun paboOT 1O TEOPUHU
EepCHEKTHBBI

[TapannensHOCT
b OpPSIMBIX H
IJIOCKOCTE B
MIPOCTPAHCTBE

[TousTus: MapAILIEIBHOCTh
NpsSAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE.

IIpu3Hak NapajuieIbHOCTH

npsiMoi U miockoctu. CBOMCTBA
NapaJuUIeIbHOCTH  NPSIMOM U
IUIOCKOCTH.

I'eomerpruueckue 3amauud  Ha
BBIUMCJIEHHE U JJ0KA3aTeNbCTBO,
CBSI3aHHBIE C MAPAJIEIBHOCTHIO
NpSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE. ITocTpoenue
CEUeHMs], MPOXOMSLIEr0 Yepes
JAHHYIO TPSAMYIO Ha YepTexe U

[apajuIeIbHOTO Ipyrou
IPSIMOM.

Pacuér OTHOILICHHH.
[TapannensHas MIPOEKIINS,
NPUMEHEHUE [UIS TOCTPOCHUS
CEUEHUN KyOa u
napajenenunea.

CBoiicTBa napajuicjicumiicga u

Knaccudumnuponats B3aMHOE
pacmnoIoKeHUe psAMON u
IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAS COOTBETCTBYIOLINE
IIPUMEPBI

dopMynupoBaTh oIpeneeHue
MapaJIeIbHbIX IPSAMOi "
IJI0OCKOCTH. [I0Ka3bIBaTh NMPU3HAK O
NapalIeIbHOCTH IPSAMOi u
IIJIOCKOCTH; CBOMCTBA
NapaAIJIEIbHOCTH IPSAMOi u
IIJIOCKOCTH.

Pemrate CTEPEOMETPUYECKHE
3a1a4u BBIYKCIICHUS u
JI0OKa3aTelIbCTBO,  CBSI3aHHBIE  C
MapaJUIEIbHOCTBIO  NPAMBIX U

IUIOCKOCTEl B IPOCTPAHCTRBE.
Pemarp nmpakTthueckue 3agadd Ha
ITIOCTPOCHHUE CEYEHUI Ha YepTexax
TETpa’pa U Napaieienunea.

Pemars CTepEOMETPUYECKHE
3a/1a4M, CBSI3aHHBIE C IOCTPOCHUEM




MIPU3MBL.
IIJIOCKOCTH.
napajuieIbHOCTH JBYX
MJIOCKOCTEH. Teopema 0
[apajuIeIbHOCTU u
€AMHCTBEHHOCTH  IJIOCKOCTH,
MPOXOJAILIECH Yepe3 TOUKy, HE
MIPUHAICKALLYIO JTaHHOU
IJIOCKOCTH U CJIE/ICTBUS U3 HEE.
CaoiicTBa napajuIeIbHbIX
IIJIOCKOCTEM: 0 MapajuieIbHOCTH

[TapamiensHbie
[Tpu3znaku

OPSIMBIX ~ TIEPECCUCHHS  MPHU
nepeceueHUH TBYX
MapajuiebHbIX IJIOCKOCTEN
TpETheH; 00 OTpe3Kax
napauIeIbHbIX NPSIMBIX,
3aKITFIOYEHHBIX MEXTY

[IapaJUICIbHBIMU U3  pealbHOMN
JKU3HU.

CEUYEHUH IIJIOCKOCTBIO.

[IpoBoauTH JIOTHYECKH
KOpPPEKTHBIE JIOKa3aTeabHbIE
paccyXJIeHHs npu peIeHun

TCOMCTPHUYCCKUX 3a7avd CBA3aHHBIX
C MapaJUIEIbHOCTBIO MIIIOCKOCTEM.

CpaBHI/IBaTb n AHAJIM3UPOBATH
peaJIbHbIE CUTYallUH, CBSI3AHHBIE C
NIapaJUICIbHOCTBIO  INPSAMOM U
IJIOCKOCTU B IIPOCTPAHCTBE;
IUIOCKOCTSIMM; O  IIEPECEUEHUU
IpsIMOM C ABYMs IapajuleIbHBIMU

IIJIIOCKOCTAMU MOJCIUPOBATb
PCAJIBbHBIC CUTyallUH, CBA3AaHHBIC C
napaaaCiIbHOCTBIO HpHMOﬁ u

IUIOCKOCTH B IMPOCTPAHCTBE, Ha
A3BIKC TCOMCTPUHU

Ilepnienaukymns
PHOCTB TPSIMBIX
M IIJIOCKOCTEH B
MIPOCTPAHCTBE
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IToBTOpEHME: TeopeMa
[ludaropa Ha  MIOCKOCTH,
TPUTOHOMETPHS
IIPSAIMOYTOJIBHOTO
TpeyroapHuka. CBolcTBa Kyba
u IIPSAIMOYTOJIBHOTO
napajuienenunesna. Berancinenue
JUIMH OTpPEe3KOB B Kybe H
IIPSAAMOYTOJIBHOM
napajuleJenumnese.
IlepneHquKyISpHOCTE  IIPSAMOM
" IIJIOCKOCTH. [Tpusnak

NEPIEHIUKYISIPHOCTH  IIPSMOM
u 1Iockoctu. Teopema o

CyIECTBOBAHUH u
€AMHCTBEHHOCTH IIPsIMO1A,
MIPOXOJSIIEH  4Yepe3  TOUYKY
IIPOCTPAHCTBA u
MEPIEHAUKYIISIPHON K
miockoctd.  Ilnockoctn  u

NEepIEHANKYIISIPHBIE UM TIpsMast
B MHOT'OI'paHHMKaXx.
[leprieHAUKYIIAp W HAKJIOHHAS.
[TocTtpoenne mnepHeHIUKYIspa
U3 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX
NepreHAnKyIsipax (mpsmas
oOparHasi).

VYron MEXIY
CKPEILIMBAIOIUMUCS TPSIMBIMH.
[Townck NepIEHINKYISIPHBIX
HPSMBIX C HOMOIIBIO
NEePIEHINKYIISIPHBIX
wiockocteil  OpToroHajipHOE

AKTyalnu3upoBaTh bakThI u
METO/IbI TUIAaHUMETPHH,
pelieBaHTHBIE TeMe, MPOBOJAUTH
AQHAJIOTUU.

DopmyIHpoBaTh oTpeeNeHusI:
NEPHEHANKYJISPHBIX  TPSIMBIX B
MPOCTPAHCTBE; orpezeneHue
OpsIMOM,  MEPHeHIUKYIAPHOU K

IVIOCKOCTH. JlOKa3bIBaTh: JIEMMY O
NEPIEHIUKYJIIPHOCTU JBYX
napajuleNIbHbIX OPSMbBIX K TPEeTben
IPSIMOM; TEOPEMBI O CBSI3H MEXKIY
MapajuIeIbHOCThIO MPSIMBIX U MX

NEPIIEHUKYIIPHOCTBHIO K
IJIOCKOCTH. JloKa3bIBaTh: TEOpEMY,
BBIPAXKAIOIIYIO IIPU3HAK
NEPHEeHIUKYISIPHOCTH TPSIMON U
IUIOCKOCTH; TEOpeMy 0
CYLIECTBOBAaHUU u
€MHCTBEHHOCTH IIPSIMOH,

MPOXOSIICH Yepe3 NaHHYI0 TOUYKY
U TEPHEHIUKYISAPHOM K JaHHOHN
IIJIOCKOCTH.

N3ob6paxkats B3aUMHO
NEePICHANKYISIPHBIE  TPSAMYIO U
IUIOCKOCTb.

DopmyIUpPOBATH CBOICTBO

MEePIEeHIUKYIISAPa M0 OTHOIICHUIO K
TUTOCKOCTH.

[Monyuats  mpencraBieHue O
3HAUCHUW TEPICHIUKYIIApa JUIs
npyrux obnacteil Hayku (Qusuka,
JHEPreTHKa, Ja3epHbIC
TEXHOJIOTHH), B PEATbHON KU3HU




npoektupoBanue. Iloctpoenue

CeUYCHUI KyO0a, MIPU3MBI,
NPaBWJIBHOM  TUpPaMHIBI  C
MOMOIIbIO OpPTOTOHAJILHOM
IIPOCKILUN. Cummerpuss B
MPOCTPAHCTBE  OTHOCUTEIBHO
IIJIOCKOCTH. IInockoctu

CUMMETPUI B MHOTOTPAHHUKAX.
[TpusHak nepneHAUKYISIPHOCTH
OpsAMOM M INIOCKOCTH  Kak
CJIeZICTBUE CUMMETPHH.
[IpaBuiibHBIE ~ MHOTOTpaHHHUKHU
Pacuért paccTosiHuii OT TOYKH 70
iockocTd. CriocoObl OMyCTUTH
HNEPHIEHANKYISAPbl: CUMMETpPHS,
CIABUTI TOYKH II0 IapaJuIeIbHON
MPSIMOH. Cnasur o
HelapajulIeIbHON IPsIMOH,
U3MEHEHHE PACCTOSHUI

(TexHuka, OKpY’KaroIast
00CTaHOBKA). Jloka3pIBaTh
YTBEPKICHHUS, CBSI3aHHBIC C

MPOEKIIMEN MPSIMON Ha MIOCKOCTb,
HENEPIICHIUKYISIPHYIO K 3TOH
npsiMoid. JlokaspiBaTb TEOpeMy O
TPEX NEPIEHAUKYIAPAX U TEOPEMY

oOpatHyto  TeopemMe O  TpEéX
MEPIEHAUKYIISAPAX.
[Monmyyars  mpexacraBienue 00

OPTOrOHAJILHOM TPOEKTUPOBAHUMU.
Jloka3bIBaTh TEOpEMY O IPOCKLUU
TOYKHU Ha IPSIMYIO.

Pemars CTEPEOMETPUUECKHIE
3a/1a4u, CBSI3aHHBIC c
MEPIICHANKYISIPHOCTBIO TIPSIMOM U
IJIOCKOCTH.

Pemate  mpuknanHeie  3amayw,
CBS3aHHbIE c Hax0XJICHUEM
F€OMETPUYECKUX BEJIUYMH.

Pewate CTEPEOMETPUYECKUE
3a/1a4u, CBSI3aHHBIE c
IPUMEHEHUEM TEOPEMBbl O TPEX
MEPICHINKYIISIpaX, HaXO0XKJICHUEM

paccTosiHuM, IIOCTPOCHUEM
IIPOEKIUH.
CpaBHUBaTb M  aHAJIU3UPOBATH

YTBEPKACHUSI C 1IEJIbIO BBISABIICHUS
JIOTHYECKH KOPPEKTHBIX "
HEKOPPEKTHBIX pacCyXJIeHHM.
AHanu3upoBaTb ¥ MOJAEIUPOBATH
Ha $3bIKE TEOMETPUHM peajbHbIE
CUTYyaluH, CBSI3aHHBIE c
MEPHEeHIUKYIAPHOCTBIO MPSAMON U
IUIOCKOCTH; UCCIIEZI0BATh
MIOCTPOEHHbIE MOJENIU, B TOM
yucllie M C  HCIOJIb30BaHUEM
anmnapara anreOpsl

VYrabel
paccrostHus
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[ToBTOpeHue:  yronm  Mexay
OpsSMBIMA ~ Ha  TUTOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJIBHOM  TPEYTOJbHUKE,
TeopeMa KOCHHYCOB.
[loBTOpenue:  yrom  Mexay
CKPEILMBAIOIIUMUCS  TPSIMBIMU
B IIPOCTPAHCTBE.
I'eomeTrprueckue METO/IbI
BBIUMCICHHUS ~ YIrila  MEXIy
OpSMBIMHA B MHOTOI'paHHUKAX.
JByrpansbiii  yron. CBoiicTBO
JMHEWHBIX YIJIOB JBYTPAHHOTO
yria. IlepnenquKynspHbIC
m1ockocTu. CBOMCTBA B3aWMHO

AKTyan3upoBaTh (baxTb u
METOBbI IIJIAHUMETPUH,
pEJIEBAaHTHBIE TEME, IIPOBOJIUTH
AQHAJIOTHUH.
dopMynMpoBaTh
JBYTPAHHOI'O yTJIa.
Jloka3bIBaTh CBOMCTBO PaBEHCTBA

OMpCACIICHUC

BCEX JIMHENHBIX YIJIOB
JByTPaHHOIO yria.
KnaccudunupoBats  1ByrpaHHbIe

yribl B 3aBUCUMOCTM OT HX
rpangycHoi Mepbl. @opmynnpoBaTh
olpezeeHue B3aUMHO
MEPIEHIUKYISIPHBIX  TUIOCKOCTEH.
JloKka3bIBaTh TEOpPEMY O IpU3HAKE




NepHEHAUKYISIPHBIX
IIJIOCKOCTEM.
NepPHEHANKYISIPHOCTH
IJIOCKOCTEH; Teopema O MpsSMOi
[IEPECCUCHUS BYX IUIOCKOCTEU
NEPIEeHIUKYIAPHBIX  TpeTheil
IJIOCKOCTH.

[Tpusnak

[IpsamoyronbHbIH
napajuiejaenumnes; Ky0;
U3MEpEHHUs, CBOMCTBA
PSIMOYTOJIBHOTO
napajuienenunena. Teopema o
JaroHaiu IPSIMOYTOJIBHOTO

napajuiejienunesa U CieacTBUe
u3 He€. CrepeoMeTpUyecKue U
MIPUKJIATHBIC 3a/1a4u,
CBSA3aHHBIE  CO  B3aUMHBIM
pacIoJIOKEHUEM — TPSIMBIX U
MJIOCKOCTH. [ToBTOpEHue:
CKPEIIUBAIOIINECS psIMBIE,
napajuieNibHble  IJIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAHHUKAX.

[Tapa rapajuieIbHbIX
IJIOCKOCTEH Ha
CKPEITUBAIOIINXCS MIPSMBIX,
paccTostHue MEXIY

CKPELMBAIOIIUMUCS IPSIMBIMU
B IIPOCTBIX CUTYaIUsX.

Onyckanue HepHeHInuKyIISIpOB,
BBIUMCJIEHHE PACCTOSTHUM  OT
TOYKH /0 TOYKH; HPSMOIA;

IIJIOCKOCTH. Brruucnenue
paccTosHUI MEXKTY
CKPEIIMBAIOIIUMHUCS  TTPSIMBIMH
c MIOMOILIBIO
MEPIECHANKYIISIPHOMN TIIIOCKOCTH.
TpéxrpanHslii yroiL,

HEpPABEHCTBA I TPEXTPAHHBIX
YTJIOB.

Teopema Ilucdaropa, Teopembl
KOCUHYCOB U CHUHYCOB JUIS
TPEXTPAHHOTO yria. DJIEMEHTHI

MIEPIEH UK YISIPHOCTH JBYX
IIJIOCKOCTEM.

@®opmyaupoBaTh CIEACTBHE (U3
IPU3HAKa) O NMEPHEeHIUKYISIPHOCTH
IIJIOCKOCTH, KOTOpast
NEPICHIUKYIIpHA  IPSIMOW, IO
KOTOpOU [IEPECEKAOTCS JIBE
IUIOCKOCTH,  3TH  IUIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIEHUS O €ro
CBOMCTBAx; TEOpPEMY U CIIEICTBUE
u3 Heé 0 JUaroHaJsAX
IIPSIMOYT'OJIBHOTO
napasuleIeune1a.

Pemars CTEPEOMETPUUECKHIE
3a/1a4H, CBSI3aHHbIC C
NEPHEHIUKYJIAPHOCTh MPSAMBIX U
IUIOCKOCTEM, UCIIOJIB3YS
IUIAaHUMETPHUECKUEe  (GaKTel |
metonel. IIpoBonuTe normyecku

KOPPEKTHBIC JIOKa3aTeIbHbIE
paccyxieHus npu peIeHun
FEOMETPUUECKHUX 3aJa4,
CBSI3aHHBIX c
NePIEHANKYISIPHOCTHIO
IUIOCKOCTEH.

AHaJH/ISI/IpOBaTI) nu MOIICJIHpOBaTI)
Ha S3bIKE TCOMETPUU peaJbHbIC
CI/ITyaIII/II/I, CBA3AaHHBIC C
NEPIEeHIUKYISIPHOCTHIO MPSMBIX U
MIOCKOCTEH.

HccaenoBath MIOCTPOEHHBIE
MOJENH, B TOM UYHCIE€ H C
HCIIOJIb30BaHUEM amnmapara
anreopsl.

Pemarr  mpukmamHeie  3aqaud,
CBA3aHHBIC C HaAXO0XJICHHUCM
T€OMETPUUECKUX BEIMYUH

cepuueckoi TE€OMETPHH:
re0Ie3NYECKNEe JIMHUU Ha 3emiie

MHOrorpaHHUKH CucremaTtuzanus 3HaHuii: | PaboraTe ¢ y4eOHUKOM: 3a7aBaTh
MHoOrorpaHHuk u €ro | BONPOCHL,  JIeNIaTh  3aMEYaHus,
sanemeHThl. [lupamupa. Buasl | koMMeHTapuH.
MAPAMUJIL. [IpaBunpHas | AHAIM3UPOBATH PELICHUE 3a7a4H.
nupamua. Pucosarb BBINTYKJIbIE
[Tpusma. IlpsiMast ¥ HakJIOHHAs | MHOTOTPAHHUKKA C  3aJaHHBIMHU
npusMsbl. [IpaBunbHas npusma. CBOMCTBaMU,; BOCCTaHABIIMBATh
[Tpsamoit napajuieJenumes], | oOmuit BUJT BBIITYKJIOTO
MPSIMOYTOJIbHBIN MHOTOI'pAHHUKA MO JBYM €ro




napajiesienumne], KyO.
Beimykible MHOTOI'PaHHUKHU.
Teopema Oiinepa. IIpaBunbHbIE
u MIOJTYIIPABUIIbHBIE
MHOT'OTpaHHUKHU

MPOEKIUSM.

Jloka3pIiBaTh CBOMCTBA BBIMYKJIOTO
MHOT'OTpaHHUKA.

Pucosars BBIITYKJIbIE
MHOI'OTPaHHUKH c paszHou
SUNIEpOBOH XapaKTEPUCTUKOM;
HCCIIEI0BaTh BO3MO>KHOCTH
HOJIYYECHUS pe3ynbTaTa pu
BapbUPOBAHUU JTAHHBIX.
JlokasbIBaTh CBOICTBa
IPaBUJIbHBIX MHOI'OIPAaHHHUKOB.
[InanupoBath [IOCTPOCHUE

IPaBWILHLIX MHOIOTPAaHHUKOB Ha
MIOBEPXHOCTAX APYTHUX
IIPaBHJIbHBIX MHOTOTPaHHUKOB

BekTopsr
MIPOCTPAHCTBE

B
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[TonsiTHe BEKTOpA HA TIIOCKOCTH
U B IIPOCTPAHCTBE.

CyMMa U pa3HOCTb BEKTOPOB,
MIPaBUJIO napajuieJenumnena,
YMHOXKEHHE BEKTOpa Ha YUCIIO,
pasioKeHHe BEKTOpa Mo 0a3ucy
TpEX BEKTOPOB, HE JISKAIIMX B
OJTHOM TNIOCKOCTH.

CkansipHoe IIPOU3BEJICHUE,
BBIYMCIICHHE  yIyla  MEXIy
BEKTOPAMH B IIPOCTPAHCTBE.

ITpocreitmne 3a/1a4u c
BEKTOpaMHU [ToBTOpEHME,

0000IIIEHHE UM CHUCTEMATU3AIUS
3HAHUU

Ob6o6mraroree MOBTOPEHHE
MOHATUM W METOAOB Kypca
reoOMETPUU 10 KJ1acca,
CHCTEMATU3ALIHS 3HAHUM.
Ucropus pa3BUTHS
CTEpEOMETPUM KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

AKTyalnu3upoBaTh bakThI u
METO/IbI TUIAaHUMETPHH,
pelieBaHTHBIE TeMe, MPOBOJAUTH
AQHAJIOTUHU.

OnepupoBath MOHSATUSIMU: BEKTOP
Ha IUJIOCKOCTH W B IPOCTPAHCTBE;
KOMILTaHApHBIE BEKTOPBI.
[IpuBouTH MpUMEPHI (PU3UIECKIX
BEKTOPHBIX BEJIMYHH.

OcBauBaTh TpaBUja BBITTOJIHEHUS
JEUCTBUM CIIOKEHUS U BBHIUMTAHMS
BEKTOPOB, YMHO>XEHHUSI BEKTOpa Ha
YHCIIO.

Jloka3biBaTh TIPU3HAK
KOMILUTAaHAPHOCTH TPEX BEKTOPOB.
Jloka3biBaTh TEOPEMY 0

Pa3JI0KCHUHU JIFO00T0 BCKTOpa 110
TpéM JaHHBIM HCKOMIIJIAHAPpHBIM

BEKTOpaM.

Pematp CTepeOMETPUYECKUE
3a7a4un Ha JI0Ka3aTeIbCTBO
MaTeMaTHYeCKUX OTHOUICHHUH,
HaXO0XXJICHHE re€OMETPHUYECKUX
BEJIMYMH (JITMH, YTJIOB, IUIOIIAICH,
o0bémoB).  Hcnonb3oBate  1npu
pelLeHnn CTEPEOMETPUUYECKUX

3a/1a4 TIaHUMeTpuueckre (HakTol U

Merozasl. IIpoBoaute sormyecku
KOpPPEKTHBIE JIOKa3aTeJIbHbIE
pacCyXIeHHsT ~ IpU  pELICHUU
CTEPEOMETPUYECKUX u

IJIAaHUMETPUYECKHX 3aau.
CpaBHI/IBaTL n AHAJIM3UPOBATH
peaJIbHbIE CHUTyallUM W BBIABIATH
BO3MOXHOCTb €€ MOJEIMPOBAHUSA
Ha SI3bIKE TEOMETPHUH.

MopenupoBath peanbHy0
CUTYaIlMI0 Ha SI3bIKE TE€OMETPUU U




HCCIIEI0BaTh IIOCTPOECHHBIE
MOAEIY, B TOM 4YHCIE U C
HCII0JIb30BaHUEM anmnapara
ayreOpsl. Hcnonb3oBars
KOMIIBIOTEPHBIE TMPOTpamMMbl IMpU
pelleHnn 3a1ad. [Tosryuats
IIPEJCTABICHUE O FEOMETPUU KaK O
pasBuBaroLIeHcs HayKe,
HCCIEAYIOIIEH OKPYKAIOIIUM MHUP,
CBA3aHHOMN c peanbHBIMU
00BbEKTaMH, MOMOTaloIel pelnTh
peaJIbHbIE )KU3HEHHbIE CUTYAllUU O
pOJIM CTEPEOMETPUM B Pa3BUTHHU
COBPEMEHHBIX  HHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBaTh M  aHAIU3UPOBATh
YTBEPKACHUSI C LIEJIBIO BBIABICHUS

JIOTHYECKU KOPPEKTHBIX "
HEKOPPEKTHBIX paccyaeHu.
HccnenoBath IIOCTPOEHHBIE

Mojenu. Mcnonb3oBaTh 1udppoBbIe
pecypchbl

OBIIEE 102

KOJIMYECTBO

YACOB 1o

I[TPOTPAMME

11 KITACC

HaszBanue Konuyec (OcHOBHOE coziepkaHue OcHOBHBIE ~ BUIBI  JIEATEIBHOCTH
pasgena (TeMbl) (TBO ydammxcs
Kypca JacoB
AHanmuTnyeckas (15 [loBTOpEHME: KOOpAMHATHI |AKTYyaIu3UpOBaTh (PaKkThl U METOJbI
rCOMETpUs BEKTOpa Ha IUIOCKOCTH U B [IUIAHUMETPHUH, DPEIIEBAHTHBIE TEME,

[MPOCTPAHCTBE, CKaJIsIpHOE
[MPOU3BEICHUE BEKTOPOB,
BLIUKCIICHUE yria MEXKIY
BEKTOpaMH B IPOCTPAHCTBE.
YpaBHEHUE IPAMON, TPOXOISAILIEH
yepe3 JBE TOYKH. YPaBHEHHE
[JIOCKOCTH, HOPMAaJlb, yYpaBHEHHUE
[LIOCKOCTH B OTpE3Kax.
BektopHoe MIPOU3BEICHHUE.
JInneitnbie HEPaBEHCTBA,
JIMHEMHOE POTrpaMMHUPOBaHUE.
AHAJIMTUYECKUE METOJbI pacuéra
yria — MeXAQy ~— OpSAMbIMH U
[JIOCKOCTSIMA B MHOTOT'PAaHHUKAaX.
dopmyiia pacCTOSIHUSL OT TOYKH
110 TIJIOCKOCTH B KOOpAMHATaX.
Haxoxnenue  paccTossHU — OT
TOYKHA JI0 TUIOCKOCTH B Ky0Oe
[MPaBUIbLHON TUPAMHUJIE

[MPOBOJUTH AHAJIOTHH.
CBOIUTh JEUCTBUSI C BEKTOPAMH K
AQHAJOTMYHBIM JIEHCTBHSAM C HX
KOOpJAWHATAMMU.

BcnoMHUTH onpeesIcHue
CKaJISIPHOTO YMHOXEHHSI U  €ro
CBOMCTBA. BBIUKCIISATH C MOMOIIBIO
CKaJISIPHOTO  YMHOXXEHUS  JJIMHBI
BEKTOPOB, YIUIBI MEXIYy HUMH,
YCTaHABJIUBATH
[EPIICHINKYISIPHOCTh BEKTOPOB.
BbIBOAUTE ypaBHEHHE IJIOCKOCTH U
dbopMynly paccTOSHUS OT TOYKH JIO
[LIOCKOCTH.

Periate 3aJ1a4u, coueTas
KOOPIMHATHBIN u BEKTOPHBIN
MeToabl.  [IpoBOOUTH  JIOTMYECKH

KOPPEKTHBIC J0Ka3aTCJIbHbIC
PaCCyXKIACHUSA npu peiCHUN
TCOMETPHUICCKUX 3aaa4 Ha

IMPUMCHCHUC BCKTOPHO-




KOOPJAMHATHOT'O METO/a.
AHanM3UpOBaTh U MOJEIUPOBATH Ha

SI3BIKE T€OMETPUH peanbHbIe
CUTYyalluy, CBA3aHHBIC BEKTOPAMU U
KOOPJAMHATAMM.

VccnenoBaTh MOCTPOCHHBIE MOJIEINH,
B TOM YHCJE M C HUCIOJIb30BAHUEM
anmapara anreOpbl.
Mcnosb30Bath
[IPOrpaMMBI.
3HAKOMUTBCSI C UCTOPUEH Pa3BUTHUS
MaTeMaTUKU

KOMITBIOTCPHBIC

[ToBTOpEHME,
000011IEHNE u
CHCTEMAaTHU3allHs
3HaHWI

CeueHust MHOI'OI'PAHHHUKOB:
CTaHJapTHbIE ~ MHOIOTPAHHUKH,
METOJl  CJIE0B,  CTaHJApTHBIE
[JIOCKOCTH, I€PECEUYEHUs MPSIMBIX
n mockoctedl. IlapaiensHbie
psIMble u IUIOCKOCTH:
[apajule/IbHbIC CEYCHUs, pPacy€r
OTHOILICHUH, YIJIBI MEXITY
CKpEIIMUBAIOIIUMUCA  MPSMBIMH.
[leprieHAUKYNIApHBIE TpsIMBIE U
[JIOCKOCTH: CTaHJapTHbIE Maphbl
[EPIEHINKYIIAPHBIX IUIOCKOCTEH
17§ MPSIMBIX, CUMMETPUU
MHOI'OI'PaHHHKOB, TEOpEMa O TPEX
[EepIEHANKYIIApaxX, BbIUMCICHUS
JUIMH B MHOTOI'PaHHUKAX.
[loBTOpEHME: ioniaan
MHOTOYT'OJIbHUKOB, (hOPMYJIbI IS
[IoLIaeH, COO0OpaXkeHHs
[MOJ00MS.
[Imomanu
MHOTOTPaHHHUKOB: o n
[MOBEPXHOCTEH, pa3pe3aHuss Ha
YacCTH, COOOPAKEHUSI TOT00MsI

CEeUYeHUN

CtpouTh ceueHus.

Pemarb crepeoMeTprueckue 3aaun
Ha JI0Ka3aTeIbCTBO MaTEMaTHUYECKHUX
OTHOIICHUH, HaXO0XJICHUE
rE€OMETPUUECKUX BEJIMYMH  (IJTHH,
VTJIOB, IUIoIIaaei, 00BEMOB).
lcrionb30Bath pu peleHnn
CTEPEOMETPUUYECKUX 3a/1a4y
[JIaHUMETPUYECKHE (hakThI U
MeTonpl.  IIpoBoauTh  JorMuecku
KOPPEKTHbIE Jl0Ka3aTeJIbHbIE
paccyXIeHus npu pelieHun
CTEPEOMETPUYECKHUX 3a]1a4.
CpaBHuBaTh M  aHAJIM3UPOBATH
peallbHble CHUTyallil U BBISIBISATH
BO3MOXKHOCTb €€ MOJEIUPOBAHUS HA
S3bIKE TEOMETPHH.

MopnennpoBaThb peanbHyO
CUTYallUl0 Ha sI3bIKE T€OMETPUU HU
MCCIIEIOBaTh ITOCTPOEHHBIE MOJIEINH,
B TOM 4YHCJE€ U C MCIOJIb30BaHHEM
anmapara anreopsl. Mcnonb3oBaTh
KOMIIBIOTEPHBIE IIPOrpaMMbl  IIPU
pelieHnu 3a1au

O0BEM
MHOTOTpaHHHKA

17

O0bEM Tena. O6béM
PSMOYTOJIBHOTO

napajuiefenunena. 3agadd 00
yIBOGHUH Ky0Oa, O KBajaparype
KyO0a; O  TpUCEKUUH  yIJja.
CrepeoMeTpHuuecKue 3aJauu,
CBS3aHHbIE C 00BEMOM
[PSIMOYTOJIBHOTO

napaenenunena. [IpuknagHbie
3a1aun, CBSI3aHHBIE c
BBIYMCIICHHEM o0béMa
[PSIMOYTOJIBHOTO
napaenenumnesa.
MIPSAMOI TIPU3MBI.
CrepeoMeTpuuecKue 3aJauu,
CBSI3aHHBIE  C  BBIYHCICHUEM

O0BéM

00bEMOB psIMON TPU3MBI.

CB0060OIHO OIepupoBaTh
MOHATUSAMHU: O00BEM Tena, O0bEM
MPSIMOYTOJIBHOTO TTapaJuIeyIeuIe/1a.
dopmynupoBaTh OCHOBHbIE
CBOIiCTBa 0OBEMOB.

Jloka3biBaTh TeopeMy 00 00BEMe
MPSIMOYTOJIBHOTO TIapaJlieleThIea,
CJIICIICTBUSI U3 HEE.

Pazpesatpb MHOTOTPaHHHKH,
[CPCKIAAbIBATE YaCTH.

Permrate crepeoMeTpruuecKre 3a1a4H,
CBS3aHHBIE C BBEIYMCIEHHEM O0BEMA
MPSMOYTOJIBHOTO Mapauieenumesa,
[IPU3MBI.

CpaBHUBaTh W  aHAIM3UPOBATh
YTBCPKACHHA C LCJIbIO BBIABJICHUA
JTOTrMUYEeCKU KOPPEKTHBIX u




[TpuknanHbie 3a1a4u, CBSI3aHHBIC
c 00bEMOM TIPSIMOI TIPU3MBI.
Brerancnenne 00bEMOB  Tel  C

[IOMOIIBIO OIpeAeIEHHOTO
uHTerpana. OO0bEM  HAKIOHHON
[PU3MBI, THPAMHIBL.

®opmyna o0bEMa  MUPAMUIBL.

OTHOLIEHHE 00BEMOB IHUPAMU]] C
OOLINM YIJIOM.
CtepeoMeTpriecKue 3a/1a4u,
CBSI3aHHBIE c o0BEMamMu
HAKJIOHHOM MPU3MBI, TUPAMUJIBL.
[IpukimagHpie 3agadd O  TEMeE
«OO0BEMBI  TENI», CBS3aHHBIE C
00BEMOM  HAKJIOHHOW IPU3MBI,
[MUPAMUIBL. IIpumeHeHue
00BEMOB. Beruucnenue
PACCTOSIHUS J0 TJIOCKOCTH

HEKOPPEKTHBIX PACCYKICHUH.
AHanM3UpOBaTh U MOJEIUPOBATH Ha
SI3BIKE TeOMETPHH peanbHbIE
CUTyallld, CBSI3aHHbIE C O0BEMOM
MPSMOYTOJIBHOTO TapaljieNienue/a,
[PU3MBI, TUPAMU/IBL.

cciienoBarh MOCTPOEHHBIE MOJIEIIH,
B TOM YHCJE€ U C HCIOJb30BAHHUEM
anmnapara anreOpsl.

BriBoauts OCHOBHYIO
MHTETpalibHyl0  dopmyny  ans
BBIYUCIICHHS] 0OBEMOB Tell.
Jloka3eiBaTh TEOpeMy 00 00BéME
HAaKJIOHHOW NPU3MbI Ha MpUMEpe
TPEYrojabHOW  MPU3MBI U IS
[IPOU3BOJILHOU MIPU3MBL.
Jloka3piBaTh TeopeMy: 00 o00béme
MUPaMU/IbI, (bopmynHupoBaTh
CIEeNCTBUS U3  Hee: 00BEM
YCEUEHHOW mnupamMubl. BbIBOIUTH
dbopMyny ISl BBIYUCIECHUS 00bEMOB
YCEUEHHOW MUPaMU/Ibl

Tena BpameHus

[{unuuapuyueckass MMOBEPXHOCTbD,
oOpazymomue  MHUIHHIPUYECKOM
[MOBEPXHOCTH.

[{wumaap. Ilpsamoit  Kpyrosoi
nunuHAp. [lnomane noBepxHocTu
JIMH]IPA.

Konnueckas MOBEPXHOCTb,
0Opazyromue KOHMYECKOU
noBepxHoctu. Konyc. CeueHue
KOHYyCa IIJIOCKOCTBIO,
MnapajuieIbHON MJI0CKOCTH
OCHOBAHMS. YCEUEHHBIA KOHYC.
300pakeHue KOHYCOB u

YCEUEHHBIX KOHYCOB.

[Tnomans OOKOBOM MOBEPXHOCTH
1 TIO0JHOM ITOBEPXHOCTH KOHYCA.
CrepeoMeTpuUuecKHe 3a7adyd  Ha
TOKa3aTeIbCTBO M BBIYMCIICHUE,
[NOCTPOECHUEM CCUECHHMM LIUIIMHAIPA,
KOHYCA.

[Ipukiagubie 3a1a4y, CBS3aHHBIC
C UUINHAPOM.

Cdepa u map.

[lepeceuenne chepsl m mapa c
iockocTeo. Kacanue mapa u

cheppl  MIOCKOCTRIO. Buag u
n300pakeHue mapa.

YpaBuenne cheprl.  [lmomanp
cdepsl U e€ JacTel.

CumMeTpus cepsl 1 mapa.
MOJTy4YeHUs IWJIMHAPUYECKOM

CB00OHO OIIepupOBaTH
MOHSTHAMMU: LWIMHIPpUYECKas
[MOBEPXHOCTh, IWIMHApP. WM3yudars
CIOCOOBI.

M300pakaTh ~ LWJIMHAP U €ro
CEYEHUS III0CKOCTBIO.

CB00os1HO OIepPUPOBAThH
MOHSTUSIMU: KOHUYecKast
[MOBEPXHOCTb, KOHYC, YCCUEHHBIU
KOHYC.

M3yuaTb ~ crocoObl  THOJTY4YEHUs

KOHHYECKOW ITOBEPXHOCTH, KOHYCA.
300pakaTh KOHYC M €ro Ce4eHus

[JIOCKOCTBIO, IPOXOIALICH 4Yepes
0Cb, u IIJIOCKOCTBIO,
[EPIECHAUKYJIIPHON K OCH.

BsiBOIUTH bopmybl JUTS

BLIUMCIIEHUST OOKOBOM M IOJHOMU
[MOBEPXHOCTEN TN BPALLICHHUS.
Pemate crepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C TeJlaMU BpAILCHUS,
HaxXO0KJIEHUEM ILIOIIAI OOKOBOH MU
[MOJIHOW TTOBEPXHOCTH, MMOCTPOECHUEM
CCUCHHIA.

Vcrionb30BaTh MpU peLIEHUU 3ajad

IaHUMETPUYECKHE (akTbI u
METO/IbI.

CpaBHUBaTh M  aHAJIM3UPOBATH
YTBEPKACHUSI C LENbIO BBISBICHUS
JTOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX pacCyXI€HUH.




MMOBEPXHOCTH, WIHH]IPA.
CrepeoMeTpuuecKkue 3a7aud Ha
TOKA3aTeNbCTBO M BBIYHMCIICHUE,
CBs3aHHBIE CO CHEpol U IMIapowm,
[OCTPOCHUEM 150, CEUYEHUI
[JI0CKOCTBIO.

[IpuknanHbie 3ama4u, CBS3aHHBIC
co cepoii U Imapom.

[ToBTOpEHHE: OKPY)KHOCTH  Ha
IIJIOCKOCTHU, BBIUNCIICHUA B
OKPY>KHOCTH, CTaHJapTHBIC
[1o100usL.

Pa3nuuHple  KOMOMHALIMM  Tell

BpaI[CHUSI | MHOTOIPAHHUKOB.
Bamaun 0o TeMe «Tema
[MOBEPXHOCTU BpAIICHUS

u

AHaIM3MpOBAaTh U MOJAEIUPOBATH HA
SI3BIKE reoMeTpUu peayibHbIe
CUTyallll, CBSI3aHHBIE C KOHYCOM U
LMJTHH]IPOM.

HcciienoBarh MOCTPOESHHBIE MOJIEIIH,
B TOM YHCJE U C HCIOJb30BAHHUEM
anmapara anreopsl
AKTyanu3upoBaTh (HaKThl U METObI
[IAHUMETPUM, DPEJIEBAaHTHBIE TEME,
[IPOBOAUTH AHAJIOTHH.

CBo06o1HO OIIepUpOBaTH
MOHATUSAMH: cdepa W 1ap, IEHTP,
paauyc, tuameTp chepsl U 1mapa.
MccnenoBars B3aUMHOE
pacnosoxeHue cepsl U MIOCKOCTH.
DopMyIMpOBATH omnpeacieHue
KacaTeNbHON IIOCKOCTH K cdepe.
/loka3pIBaTh TEOPEMBI O CBOWCTBE U
MpU3HAKE KacaTeIbHOM IUIOCKOCTH.
BeiBOIUTH dopmyny JUTS
BBIUKCIICHUS IO chephl uepes3
paaunyc chepsl. Pemats
CTEpPEOMETPUYECKUE 3a/auu,
CBA3aHHbIE CcO cdepoil U IIapom,
HAXO0XJICHUEM IIomaau cepsl u eé
yacTeld, IMOCTPOCHUEM  CEUYEHHI
chepsl 1 mapa.

AHaJIM3MpOBaTh U MOJAEIUPOBATH HA
SA3BIKE reOMETPHUH peasibHbIE
CUTyallld, CBSI3aHHbIE C IIAPOM U
chepoii.

Pemath npocThle 3a7a4u, B KOTOPBIX
burypupytor = KOMOMHALIMKU Tl
BpallleHUss W  MHOTOIPAHHUKOB.
lcnonp30BaTh NpU PELIEHUH 3a]ad,
CBSI3aHHBIX CO cdepoil U mIapoM,
[JIaHUMETPUYECKHE (akTbI u
METOBI. Pemars
CTEPEOMETPUUECKUE 3a/1a4u,
CBA3aHHbIE C TEIaMM BpallIECHUS,
[MOCTPOECHUEM CEYEHU I Tel
BpallleHUsl, C KOMOWHALUAMU Tell
BpalllEHUs] U MHOTOTPAHHUKOB.
[IpoBOAUTH JTIOTUYECKH KOPPEKTHBIE
TOKa3aTeNNbHbIE PACCYXACHUS IIPH
pElIeHn TEeOMETPUYECKUX 3ajad,

CBS3aHHBIX c
[IEPIEHIUKYIAPHOCTEIO
IIOCKOCTEH.

AHaJ'II/ISI/IPOBaTB nu MOHeHI/IpOBaTI) Ha
SI3BIKE r€OMETpPUU peanbHbIe
CI/ITyaHI/II/I, CBA3AaHHBIC C
MHoOrorpanHukamu.  VccrnenoBath




[MOCTPOCHHBIC MOJICJIN, B TOM YHUCIIC

M C MHCIOJNb30BAaHMEM armapara
anreOpbl
[Lromanu O0BéM nunuHapa. Teopema 006 |CBOOOIHO OTIepUPOBATH
[IOBEPXHOCTH W 00BEME NPSAMOT0 LIMWINHIPA. MOHATUSIMU: O0BEM Tena, IUIOLIAlb
00BEMBI [lnomann OOKOBOW ¥  IOJHOM [TOBEPXHOCTH. DopMyIUpPOBATH

KPYIJIBIX TEIl

[MOBEPXHOCTHU
Brruncienue

WIHH]IPA.
00BEMOB TENM ¢
[MOMOLIBIO ONpPENCIIEHHOTO
uHTerpasia.  O0bEM  KoOHYyca.
[Tnomanu OOKOBOW ¥  TOJHOM
[MOBEPXHOCTHU KOHYyca.
CtepeoMeTpriecKue 3a/1a4u,
CBS3aHHBIE  C  BBIUHCICHHEM
00BbEMOB IMJIMHIpa, KOHYCA.

[IpuknanHele 3agadyd MO TeMe

«O0BEMBI u TUIOIIATN
MMOBEPXHOCTEH TEJl.

O0béM 1mapa W  LIAPOBOTrO
cektopa. Teopema 00 00BEME
rapa.

[Tnomans chepsl.

CtepeoMeTpriecKue 3a/1a4u,
CBSI3aHHBIE  C  BBIYHUCIICHUEM
00BEMOB uiapa, 1apOBOTO

CCIMCHTA, IIapOBOI'0 CCKTOpA.
HpI/IKJ'IaI[HBIe 3aJadyud 10 TEMC

«O0BEMBI  TE», CBSI3aHHBIE C
00BEMOM 1Iapa ¥ IUIOMIAJIBIO
chepsl.

COOTHOIIIEHUS MEXIY
[JIOMIAJASIMA ~ TIOBEPXHOCTEH U

00BEMaMHU TOJOOHBIX TEIL.
[logoOHbIE Tea B MPOCTPAHCTBE.

l13MeHeHne o0béMa pu
nonobun.  CrtepeoMeTpruecKue
3azaui, CBSI3aHHbIE c

BBEIUMCIICHUEM OOBEMOB TEl W
[J10111a]1eH TOBEPXHOCTEN

OCHOBHBIE CBOMCTBAa 00BHEMOB.
Jloka3piBaTh TEOpEeMBI: 00 00BEME
UIMH]IPA; 00 00bEME KOHYCA.
BBIBOIUTH bopmyIbl TSt
BBHIYUCIICHUSI O0BEMA YCEUEHHOTO
KOHYCA.

HcciienoBarh MOCTPOESHHBIE MOJIEIIH,
B TOM 4YHCJE U C HCIOJIb30BaHHEM
anmnapara anreOpsl.

3HATh BO3MOXKHOCTHU PEIICHUS 3a7a4

Ha  TMOCTPOCHHE  LHUPKYJIEM U
JIMHENKOM, o KJIaCCUYECKUX
Hepa3penIMMbIX 3a/1a4ax.

CB00OIHO ONepupoBaTh
MOHSATUSMU:  IIAPOBOM  CETMEHT,
[IapOBOM CJIOH,

[IApOBOM  CEKTOp, OCHOBaHUE H
BLICOTA

CerMeHTa, OCHOBAHUE U BEICOTA

[IaPOBOTO CJIOSI.
BriBoguTh

HaX 0XKJICHUS
00BEMOB 1IAPOBOTO CETMEHTA,

hopMyIibL TUTSI

[IapOBOTO  CEKTOpa,  IUIOUIAJH
cepsl.
[loka3piBaTh TeopeMy 00 o00béme

rapa.
Permarh crepeoMeTpUUeCKUe 3aa9H,
CBA3aHHBIE C O00BEMOM MIapa,
[IIAPOBOTO  CErMEHTa,  IIIAPOBOTO
CEKTOpa, TUIOIIAbI0 C(hephl.
CpaBHUBaTh W  aHAJIW3UPOBATH
VTBEPKACHHSI C IENbIO BBISBICHUS
JTOrMYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX paccyXIeHUN.
AHaJTM3UPOBATh U MOJCITUPOBATH HA
SI3BIKE reOMEeTpUH peanbHbIe
CHUTyalliu, CBSI3aHHBIE C OOBEMOM
mapa, [IapOBOTO CErMeHTa,
[IIAPOBOTO  CETMEHTA, IUIOIIAJBIO
cheppl. CBOOOJHO  oOmEpPHPOBATH
[MOHSTHEM: IIOJOOHBIE Tejla B
MPOCTPAaHCTBE. BBIUUCIATE 00BEMBI
TeJI C TOMOIIBI0 ONPEAEIEHHOTO
WHTETpaa.

Pemarh crepeoMeTpHUSCKHC 3a]1a9H,

CBs3aHHBIC C COOTHOIICHUAMU




MEXKTy TUIOIIAIIMU TTOBEPXHOCTEH U
00BEMaMU ITONOOHBIX TEI.

[TpoBOANTH JTIOTUYECKU KOPPEKTHBIC
TOKa3aTeNIbHBIC PACCYXKACHHUS TIPH
pPEIICHU TEOMETPUYCCKUX 3ajad,
CBSI3aHHBIX c BBIUKCIIEHHEM
00BEMOB Tel c ITOMOIILIO
onpeIeIEHHOTO WHTEerpasa,
HAXO0XJICHUEM COOTHOIICHHS MEXKIY
[LJI0IIAASIMHU IIOBEPXHOCTEN u
00BEMaMU ITOTOOHBIX TE.

AHaTM3UPOBATh U MOJACIUPOBATH HA
SI3BIKE T€OMETPUH peanbHbIC
CUTYyalliH, CBSI3aHHbBIE C 00bEMaMU U
MOBEPXHOCTSIMH Ten, Ha
T0KA3aTeIbCTBO M Ha HAXOXKICHHUC
TCOMETPUUYCCKUX BETUIMH

JIBH)KEHMS

JIBYOKEHUS IPOCTPAHCTBA.
OrtoOpaxxenus.  [IBwxkeHus u
PaBEHCTBO dburyp. O6mue

CBOMCTBA JIBIDKEHUH. Bunn:
JIBUYKECHUI: napajijiebHbIN
[EPEHOC, LEHTpAJIbHAS
CUMMETpHUS, 3epKajibHast
CHUMMETPHUS, TOBOPOT  BOKPYT
[PSIMOH. [IpeoOpazoBanus

nmonobus. Ilpamas wu  cdepa
Ditnepa.

[‘eomeTpruyeckue  3aJadyd  Ha
MPUMCHCHHE JBUKCHHUS

[IpuMeHsATh MpaBujIa BbHITOJTHEHUS
NMEUCTBUI CIOKEHHS W BBIYUTAHUS
BEKTOPOB, YMHOXXEHHUSI BEKTOpa Ha
YUCJIO TPU  PEIICHHH  3ajad.
HaxonuTh KoOpAWHATHI BEKTOpa B
maHHOM 0a3Wce W CTPOHUTH BEKTOP

10 €r0 KOOPJANHATAM.
BcnoMHHUTB OIpENECIICHUE
CKQJIIPHOTO YMHOXEHUS U  €ro

CBOMCTBA. BBIYMCIIATH ¢ MOMOIIBIO
CKQJIIPHOTO ~ YMHOXKCHUSI  JUTHHBI
BEKTOPOB, YIJBl MEXIy HHUMH,
YCTaHABJINBATh
NepIECHANKYISPHOCTD BEKTOPOB.
AHAJIM3UPOBATH U MOJCITUPOBATh Ha
SI3BIKE reoMeTpuu peanbHbIe
CUTYaIUH, CBsI3aHHBIE C
du3UECKIMHU BEKTOPHBIMHU
BEJIMYMHAMH.

lMcronp30BaTh MpU peIICHUU 337134,
CBSI3aHHBIX  C  BEKTOpaMH B
NpPOCTPAaHCTBE, IUIAHUMETPUYECKHE
(bakThl 1 METO/IBI.

CB00os1HO OIepPUPOBATH
MOHSATUSIMU: 0oTOOpakeHne
NpocTpaHCTBa Ha ceOsi, JBUKEHHE
MPOCTPAHCTBA; IIEHTPaIbHAs, OCEeBas
17§ 3epKajbHas CHMMETpHH,
MapajuIeIbHBIA TIEPEHOC; PABEHCTBO
u monobue ¢uryp. JlokasbBaTh
YTBEPIKICHHSI 0 TOM, 9TO
[IEHTpaJbHasl, OCeBasi M 3epKaJIbHAsI
CHMMETPHH, napauiebHbIH
MEPeHOC  SIBISIOTCS  BMDKCHUSMH.
BBITTONHATH npeobpazoBaHus
no00us. OnepupoBaTh MOHITUSMH:




npsmMasi u chepa Ditepa.

Pemate reoMeTpuyeckue 3amadyu ¢
HCITOJIb30BaHUEM JBDKCHHM.
Vcrionb30BaTh MpU pelICHUU 3ajad
NBIOKEHHUS TMPOCTPAHCTBA W HX
CBOICTBA

[ToBTOpEHME,
000011IEHNE

u

CUCTCMAaTHU3aluAa

3HaHUU

O0o061aromee
MOHATHH W METOJOB  Kypca
reOMETPUU 10-11 KJIaCCOB,
crcTeMaTH3alMs] 3HAHMIA.
VicTopusi pa3BUTHS CTEPEOMETPHH
KaK HAyKH U €€ pPojib B Pa3BUTHH
COBPEMEHHBIX HWH)XCHEPHBIX W
KOMITBIOTEPHBIX TEXHOJIOTHI
TEOMETPHYECKUX BEIMYMH (JJIUH,
VIJI0B, IJIOLIaIeH, 00BEMOB).

IIOBTOPEHHE

Pemate crepeomeTpudecKue 3aadu
Ha JI0Ka3aTeJIbCTBO MaTEMaTHUYECKUX
OTHOIIICHUM, HaX 0)KICHHUE
lcnonb30BaTh pu
CTEPEOMETPUYECKUX
[IAHUMETPUYECKHE
METO/BI.

[IpoBOAUTH JIOTMYECKU KOPPEKTHBIE
IOKa3aTeJIbHbIC PACCYXKACHUSA IIPH
PEIIEHUN  CTEPEOMETPUUYECKUX H
[JJAHUMETPUIECKUX 3a1ad4.
CpaBHuUBaTb M  aHaJIU3UPOBATH
peanbHble CUTYyallUM U BBIABIATH
BO3MO>KHOCTb €€ MOJICTIMPOBAaHUs Ha
SI3bIKE TEOMETPUU.

MonenupoBaTh pealIbHYIO
CUTYyallMI0 Ha S3bIKE TI'€OMETPUU H
MCCIJIE0BATh IIOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C HUCIOJIB30BAHUEM
arrnapara anreopsl.

lcnonb30BaTh KOMIIBIOTEPHBIE
[IpOrpaMMbl IIPY PELICHUM 3a1ad.
[lony4yaTs [IPEACTABICHUE 0
r€OMETPUH Kak O pa3BHBAIOLIEHCSA
HayKe, UCCIIEAYIOLIEN OKPYKaIOUN
MHp, CBA3aHHOM C pEaJIbHBIMU
00BEKTaMH, TOMOTAIOIIEH pEIINTh
peanbHbIE JKU3HEHHBIE CUTYallMU O
pOJIN CTEPEOMETPUM B PA3BUTUH
COBPEMEHHBIX  HHXKCHEPHBIX W
KOMITBIOTEPHBIX TEXHOJIOTUHI

peleHUH
3a1a4
(bakThl u

OBILEE
KOJIMYECTBO
YACOB
[MPOIPAMME

no
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PaGouas porpamMmma V‘{66HOFO Kypca « BEpOSITHOCTb M CTaTUCTHUKA

INOACHUTEJIbHA A 3ATIMCKA

VY4eOnblil Kypc «BeposaTHOCTh U CTaTUCTUKA» YIriayOJEHHOTO YPOBHSA SBIISIETCS
IPOJOJDKEHUEM U PA3BUTHEM OJIHOMMEHHOTO y4eOHOTO Kypca yriayOiaEéHHOTO YpOBHS
Ha YpPOBHE CpelHero ooOIero oOpa3oBaHus. YUeOHBbI Kypc MpeAHa3HayeH s
dbopMupoBaHUS y OOYy4YaIOUIUXCA CTATUCTHUECKON KYyJIbTypbl M TOHUMAHUS POJIH
TEOpPUH BEPOSITHOCTEM Kak MaTEeMaTHYeCKOTO0 HMHCTPYMEHTa Ui HW3Y4YCHHS
CIy4yalHBIX COOBITHI, BEJIMUUH U TpoueccoB. [Ipu n3ydeHum kypca oOoramarorcs
MPEACTABICHUS] OOYYalOIIMXCS O METOJlax MCCIEOBaHUsl HM3MEHYMBOIO MHUpA,
pa3BUBAETCs TMOHMMAHHE 3HAYUMOCTA M OOIIHOCTH MAaTEMaTHUYECKHX METOJIOB
MO3HAHUS KaK HEOThEMJIEMOM YacCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHUS.

Conepxanue y4eOHOro Kypca HampaBJI€HO Ha 3aKpelUyieHue 3HaHHi,
MOJTYYEHHBIX MIPU U3YUYEHHUH Kypca Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, U Ha
pPa3BUTHE NPEJICTABICHUN O CITy4alHBIX BEJIMYMHAX M B3aMMOCBS3SIX MEXKy HUMHU Ha
BAXKHBIX MpHUMEpPaxX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKpyXkaroliero mupa. B
pe3yibTare y o0ydJaromuxcs A0KHO chOpMUPOBATHCS MPEACTaBIEHUE O HauboJiee
YHOOTPEOUTENBHBIX M OOMIMX MAaTeMaTUYECKUX MOJENAX, MCIOJb3yeMbIX ISt
OTMCAHUS AHTPOMOMETPUUYECKUX M JeMOorpadUuecKuX BEJIWYUH, MOTPEIIHOCTEH B
pazIUYHbIC POJa U3MEPEHUSX, IITUTEIBHOCTA 0€30TKAa3HOW pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUHN U MPOIECCOB B 00IIECTBE. YUEOHBIN
Kypc sBisieTcss 0a30i AJi1 OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOJMMBIX CIIECIMAIIMCTAM HE TOJIBKO WHKEHEPHBIX CIECIHATbHOCTEH, HO TaKXKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKHU B
3HAYUTETHFHON MEpPEe UCTIONB3YIOT alapaT aHaiau3a OOJbINX JaHHbIX. [{eHTpansHyo
4acTh Y4YeOHOro Kypca 3aHUMaeT OOCYXJEHHE 3aKOHAa OOJBIIUX YHCET -
(byHIaMEHTAIBHOTO 3aKOHa IPUPOIBI, UMEIOILIETO MaTeMaTUYECKYIO
b opmann3aIuio.

B cooTBercTBUM € YyKa3aHHBIMM LIEJIIMH B CTPYKType Y4eOHOro Kypca

«BeposTHOCTh M CTATUCTHMKA» Ha YIIyOJIEHHOM YpPOBHE BbBIJIEIEHB OCHOBHBIE



conepxkatenbHble JIMHUK: «CinydyaiiHble cOOBITUS W BepOoATHOCTH» U «CiydailHbie
BEITMYMHBI U 3aKOH OOJIBIIIAX YHCEID).

[ToMUMO OCHOBHBIX JMHUN B Y4E€OHBIH KypC BKJIIOYEHBI AJIIEMEHTBl TEOPHUH
rpagoB W TEOpPUM MHOXKECTB, HEOOXOJUMBbIC MJIS TOJHOIIEHHOTO OCBOCHHS
MaTtepuaia JaHHOTO y4eOHOTO Kypca U CMEKHBIX MAaTEeMAaTHUECKUX yUeOHBIX KYPCOB.

Conepxxanue nmuHun «CiydaiiHbie COOBITHSI U BEPOSITHOCTU» CIYKUT OCHOBOM
st OPMHUPOBAHUSI TIPEACTABICHUA O PACIPEACICHUH BEPOSITHOCTEH MEXKITy
3HAYCHHSIMH CIIy4alHBIX BEJIMYWH. Ba)KHYyIO 4acTh B 3TOM COAEPKATEIBHOW JIMHUU
3aHMMAEeT M3YYCHHE TE€OMETPUYECKOTO W OWHOMHUAIBHOTO PpACIpEACICHUN WU
3HAKOMCTBO C UX HEMNPEPHIBHHIMU aHAJOTaMH - IOKAa3aTeJIbHBIM W HOPMaJbHBIM
pacrpeneneHusIMH.

TeMbl, CBSI3aHHBIE C  HEMNPEPHIBHBIMU  CIy4allHBIMH  BEJIMYMHAMU U
pacrpenesieHussMH, aKIEHTUPYIOT BHUMaHUE OOydYaloluXcsd Ha ONHUCAaHUU U
M3YYCHUU CIIYy4YalHBIX SBJICHUA C TMOMOIIBIO HEMPEPHIBHBIX (QYHKIUNA. OCHOBHOE
BHUMAaHUE YEISAETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PacIpeeCHUsIM.

B yueOHOM Kypce mnpeaycMaTpUBAaceTCsi O3HAKOMHUTEIIBHOE H3YyUYCHHE CBS3U
MEXJy CIy4allHbIMM BEJIMYMHAMU U ONHCAHUE JTOM CBSI3U C TOMOIUIBIO
ko3 duUleHTa KOPPENAlMU U €ro BbHIOOPOYHOTO aHajora. OTH 3JIEMEHTHI
COJIEpKaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3YUYEHHYIO HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, U BO MHOI'OM OINMPAIOTCA HA CBEJACHUS U3 KyPCOB
anre0pbl U TEOMETPUH.

Emeé oquH s5meMeHT coepskaHusi, KOTOPBIM MpeasiaraeTcsi Ha 03HaKOMUTEIIbHOM
YPOBHE - MOCJIEIOBATEIIBHOCTh CIyYallHBIX HE3aBUCHUMBIX COOBITHH, HACTYIAIOIIUX B
eauHuily BpeMeHH. O3HAaKOMIICHHE C Paclpe/e]IEHUEM BEPOATHOCTEN KOJIMYECTBA
TaKMX COOBITUH HOCHT pPa3BUBAIOIIMN XapaKTep W SBISETCS AaKTyaJlbHBIM IS
OyIymux aOMTYpUEHTOB, MOCTYMAONIMX HA YYEOHBIC CHEIUATBLHOCTH, CBSI3aHHBIC C
OOIIIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEH 1 yIIPABIICHUEM.

Ha uzydenue yuebHOTO Kypca «BeposiTHOCTh U CTaTUCTHKa» Ha yTiyOJICHHOM
ypoBHe oTBoauTCs 68 yacoB: B 10 kiacce - 34 yaca (1 yac B Hexnento), B 11 knacce -

34 yaca (1 gac B Henento).



COILEPKAHUE OBYUEHUSA

10 KJIACC

I'pad, cBsa3ubiif rpad, nytu B rpade: uukibl u nenu. CreneHb (BaJIGHTHOCTD)
BepmmHbL [ padsl Ha TUTOCKOCTH. JlepeBbsi.

CrnyyaliHble SKCHEPUMEHTHI (OMBITHI) U ClIy4yalHbIE COOBITHS. DIIeMEHTapHbIC
coObITHst (Mcxoabl). BeposTHOCTh ciayyallHOTO COOBITHS. BAM30CTh 4YacCTOTHI U
BEPOATHOCTU COOBITHI. CiyyaliHble OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omneparuu HaJ COOBITHSAMU: TIEpeceueHre, OObEAMHEHHE, MPOTUBOIIOIOKHBIC
coObITus. Jluarpammsl Ditnepa. @opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcioBHasE BEpPOATHOCTb. YMHOXKEHHE BEPOSATHOCTEW. JlepeBO CilydyalHOro
skcriepumenTa. @opmyna nonHou BepositHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHS.

bunapHbIii crmydaliHbI ONBIT (MCIBITAHUE), yCIeX W Heynada. HeszaBucumsble
nucnbiTanus. Cepusi HE3aBUCUMBIX MCIIBITAHUW IO IEpBOro ycnexa. [lepectaHoBKU U
daktopuan. Yucno coueranuit. Tpeyroasuuk [lackans. ®opmyna 6uHoma HeroToHa.

Cepus He3aBUCHMBIX UCTbITaHUN bepHynnu. CinydailHblid BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaitnas  BennuuHa.  Pacnpenenenwe — BeposiTHocTed.  Jmarpamma
pacnpeaenenus. Onepauuu HaJ CIy4YalHbBIMH BEJIWYMHAMU. buUHapHas ciaydaiiHas
BenmuuHa. [Ipumepsl  pacrpenesieHMd, B TOM  4YHUCJIE TE€OMETPUYECKOE U
OMHOMMAJIBHOE.

CoBmecTHOE pacmpeneneHue [ByX ClydalHbIX BenuuuH. HeszaBucumbie
CJIy4alHbIC BEJIUYUHBI.

MaremaTudyeckoe  OXHUJAHUE  CIydyalHOM  BeNMWYMHBI  (pacmpeicsieHus).
[Ipumepbl NpUMEHEHUS MaTEMAaTHUYECKOTO OXHUJaHUA (CTpaxOBaHHE, JOTEpes).
MareMatrnueckoe OXXWJaHWE OWHAPHOW CIIy4ailHOW BeNWYMHBL. MaTemaTudeckoe
OXXKMJAHHE  CYMMBl  CJIyYallHbIX  BEIWYMH. MaTeMaTHyeckoe  OXKHUIaHUE
T€OMETPUYECKOTO U OMHOMHAIILHOTO paclpeieTIeHUH.

Hucnepcuss  u CTaHIapPTHOE OTKJIOHEHUE CIy4YallHOM  BEJMYHUHBI

(pacnpenenenus). ducnepcusi OMHApHOW CiydyalHOW BEJIMYMHBL. MaTeMaThuuecKoe



0’KMJIaHUE MTPOU3BEACHUS U TUCIIEPCHUSI CYMMBbI HE3aBUCHUMBIX CIYYailHBIX BEIUYMH.
Juctiepcust M CTaHJAPTHOE OTKJIOHEHHWE OWHOMHUAIBHOTO  paclpeeeHUs.
Jlucriepcus v CTaHAAPTHOE OTKJIIOHEHHE N'€OMETPUYECKOT0 PACTIPEICIICHHUS.

11 KUIIACC

HepaBenctBo UYeOniméBa. Teopema YeOwimeéBa. Teopema bepnymnu. 3akoH
OOJIBIINX qHCell. Bri6opouHnsbIit METO/[] HUCCIIeIOBAHU. Bri6opounbie
xapakTepucTuku. OIEeHWBAaHWE BEPOSITHOCTA COOBITHUS 1O BBHIOOPOYHBIM JTaHHBIM.
[TIpoBepka NpOCTENIINX TUIIOTE3 C TIOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepbiBHble ciydaiiHble BelW4yuHBL. [IpumMepbl. @DyHKIMS IIOTHOCTH
BEPOSITHOCTH pacIpe/iesicHus. PaBHOMEpHOE pacIpelieieHUE W €ro CBOMCTBA.
3ajaun, MPUBOJAUIME K MOKA3aTEIbHOMY pPACHPENENICHHUIO. 3aaul, MPUBOIAIINE K
HOPMAJIBHOMY pacripeiesicHn0. OyHKIMS IIOTHOCTH BEPOATHOCTH MOKA3aTEIbHOTO
pactipeneneHus, GyHKIUS MIOTHOCTA BEPOSITHOCTH HOPMAJILHOTO pacIpeieicHusl.
@yHKIMSA IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.

[locienoBaTeIbHOCTE  OAMHOYHBIX ~ HE3aBUCHUMBIX  COOBITHIA. 3amaun,
MPUBOJAIIKE K pacnpenenennto [lyaccona.

KoBapuanus nByx ciydaitHbix BenuduH. KoaghuinmeHT TuHeHOM Koppemsaiuu.
CoBMecTHbBIE HAOMIOACHUS ABYX BEJIMUMH. BEIOOpOUHBII KOA(P(ULMEHT KOPPENALIHH.
Paznuune mexay JTMHEWHON CBSI3bI0 U NPUYMHHO-CIICICTBEHHOMN CBS3bIO. JIMHENHAsS
perpeccusi, MeToJ] HAMMEHBIIINX KBAJIPaTOB.

IHNPEAMETHBIE PE3YJIBTATbHI

K xonmy 10 kaacca oOyvaromuiicss HAy4UTCS:

CBOOOJHO ONEPUPOBATH MOHATUIMU: Trpad, MIOCKUHN rpad, CBI3HBIN rpad, NyTh
B Tpade, Lemb, LHUKI, JEPEBO, CTENEHb BEPUIMHBI, JEPEBO  CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOZHO ONEpUPOBATH MOHATHSMH: CIy4YalHbIM SKCHEPUMEHT (OIBIT),
ClIy4JailHOoe COOBITHE, PJIIEMEHTapHOE CiIydailHoe COOBITHE (DJIIEMEHTApHBIN HCXO.)
CIy4ailHOr0  OmbITa, HAXOAWTb  BEPOATHOCTH  COOBITMM B  ONbITaX C
PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU;

HaxXOJUTh U (DOPMYIMPOBATH COOBITHS: IEpeceueHue, OOBECIUHEHUE IaHHBIX

CO6BITI/II\/’I, CO6BITI/IG, IIPOTUBOIIOJIO’KHOEC JaHHOMY, MCIIOJb30BaTh JAUarpaMmbl



Diinepa, KOOPAMHATHYIO TPSIMYIO JUIsl pEIlIeHUs 3ajad, MOJb30BaThCs (HOpMYyIIon
CJIOKEHUSI BEPOSITHOCTEN JIJIs1 BEPOATHOCTEN ABYX U TPEX CIyYalWHBIX COOBITUN;

ONEPUPOBATh MOHATUSMHU: YCIOBHASI BEPOSITHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITHS, AEPEBO CIYYalHOTO SKCIEPUMEHTA, HAXOIUTh BEPOSITHOCTU
COOBITUH C TOMOIIBIO TIPaBWJIa YMHOXEHHS, JepeBa CIy4yailHOTO OIbITa,
UCIOJIb30BaTh (OpMYJy IMOJHOM BEposATHOCTH, (Gopmyny baiteca mpu pemenun
3aja4, OMpPEAENSATh HE3aBUCHUMOCTh COOBITUH MO (QopMyie U TO OpraHU3alUU
CIIy4allHOTO 3KCIIEPUMEHTA;

OPUMEHSATh M3YYCHHbIE KOMOMHATOpPHBIE (OpMyNbl IS [EPEYUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUN CIIy4ailHOTO OMbITA, PEIICHUS 3a/1a4y
10 TEOPUH BEPOSITHOCTEM;

CBOOO/IHO OTEpPUPOBATH MOHITUSIMU: OMHAPHBIN CIIy4alHbIN ONBIT (UCIBITAHUE),
ycnex M HeyJaya, HE3aBUCHMbIE UCHBITAHMS, CEpUs HWCIBITAHUM, HAXOIUTh
BEPOATHOCTH COOBITHI: B CEpUU MCHOBITAHUM [0 MEpPBOro Yycmexa, B CEpUU
UCIIBITaHUI bepHyJu, B ONbITE, CBI3aHHOM CO CIy4aillHbIM BBIOOPOM M3 KOHEUHOM
COBOKYITHOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: Clly4ailHasl BEJIMYMHA, paclpEeAeIICHUE

BEPOSITHOCTEU, IUarpaMma pachpeaesieHusi, OWHapHasi ciydyaiiHas BeJIMYMHA,
reoMeTpuyeckoe, OMHOMHAIILHOE paclpeiesieHue.

K xonmy 11 kaacca oOyvaromuiicss HAy4uTCS:

ONEPUPOBATh NOHATHUSAMHU: COBMECTHOE PACHPEACIICHUE JABYX CIIy4alHBIX
BEJIMYMH, UCHOJb30BaTh TaOJUIy COBMECTHOI'O pacHpelesIeHus IBYX CIy4dalHbIX
BEJIMYMH JUISl BBIJCIICHHUS PACIpPENCIEHUs KaKIOW BEIWYUHBI, OIPENCICHUS
HE3aBUCUMOCTH CIIyYaiHBIX BEJIUYMH;

CBOOOZIHO OMNEpPUPOBATh MOHITHEM MATEMaTHUYECKOrO OXUAAHUS CIy4alHON
BEJIMYUHBI (pacnpeiesieHus1), IPUMEHSITh CBOMCTBA MATEMATHUECKOTO OKUIAHUS TIPU
pElIeHNH 3aJa4y, BBIYUCIATh MaTEeMaTHYEeCKOE OXXKHUJaHHEe OWHOMHAIBHOTO U
r€OMETPUYECKOTO pacIpeIeTICHUN;

CBOOOZIHO ONEpUPOBATh MOHATUAMHU: AMUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIMYMHBI, NPUMEHSTH CBOMCTBA JHMCIEPCHU CIIyYaWHOW BEJIWYMHBI

(pacnpenenenusi) NMpU PEIICHUH 3a7ad, BBIYUCIATH JUCIEPCHUIO U CTaHJApTHOE



OTKJIOHCHHEC I'COMCTPHUUICCKOI'O U OMHOMHAILHOTO pacnpeneneHHﬁ;

BBIYHNCIATDH BI>I60p0‘-IHBIe XapaKTCPUCTUKHN T10 I[aHHOfI BBI60pKC H OLCHHUBATDL

XApaKTCPHUCTHUKU

xapaktepuctukaM. OILIEHHBaTh BEPOSTHOCTH COOBITUH M TPOBEPATH MPOCTEHIIHE

reHEepaIbHON

COBOKYITHOCTH

JaHHBIX

110

CTAaTUCTUYCCKUC TUIIOTEC3bI, ITOJIB3YACh N3YYCHHBIMU PACIIPCACICHUAMM.

TEMATHUYECKOE ITJTAHUPOBAHUE

10 kiace
Hazpanue  pasgena [Komudecr |OcHoBHOE comepxanue |OCHOBHBIE BHIBI IEATEIBHOCTH
(Tembl) BO 00yJaronmxcs
4acoB

OJIEeMEHThl  Teopuu |3 ['pad, cBsa3ubni rpad, [IpeacraBiasTe OOBEKTHI U CBAZU

rpa¢os [IPEJICTABICHUE 3aaUi C MEXAY HHUMH C  IIOMOIIBIO
MOMOIIBIO Tpada. rpada, HaXOOUTh IYTU MEXAY
Crernenp (BaJ€HTHOCTH) [BepIIMHAMHU rpada.
BepmHbl.  Ilyte B Beimemars B rTpade menu u
rpage. Llenu u nuxibl.  [qukiasl.  CTpoUTh JepeBo IO
['padpl HaA IUIOCKOCTH. [OMMCAHMIO CIyYalHOTO OIBITA,
/lepeBo CIIy4allHOTO |OIMCBIBAaTh CIly4aiHbIE
PKCIIEPUMEHTA COOBITHS B TEPMHUHAX JIEPEBA.

Pemare 3amaun ¢ IOMOLIBIO
rpacgos

CnyyaiiHple  OMNBITHL, |3 Criyuaiinble Boiaensats u OIHCHIBATh

CIly4aiiHble COOBITHUS PKCIIEPUMEHTHI (ONBITHI) (CIydaiiHbIe COOBITHSA B

1% BEPOATHOCTH U Cly4alHble COOBITHS. (CIIy4aifHOM OIIBITE.

COOBITHI OnemeHTapHble coObITUs ([POPMYyINPOBATH YCIIOBHS
(ucxozsl). BeposdTHocTh [poBeneHUs CIIy4aiiHOTO
CIIy4alHOTO  COOBITHS. |OTIBITA.
BepositHOCTH coObITHI B [HaxoauTh BEPOATHOCTH
OTbITaX COOBITHI B OTIBITax C
C  PaBHOBO3MOXHBIMU [PaBHOBO3MOXXHBIMU
HIIEMEHTapHBIMU PIIEMEHTAapHBIMU UCXOAaMU
COOBITUSIMU

Oneparuu HaT |5 [Iepeceuenue, Mcnonb3oBarh JarpaMMbl

MHOKECTBAMHU U 00BbeIMHEHNE MHOXECTB (Jiiepa u BepOanbHOe

COOBITUSIMH. 151 COOBITUH, |OTIHCaHKE COOBITUI pu

Crnoxxenue U [IPOTUBOINOJIOXKHBIE BHINIOJTHEHUM ~ ONEpaluil  HaJ

YMHO>KEHHUE COOBITHS. ®opmyna |COOBITUSIMH.

BEPOATHOCTEH. CJI0KEHMS BeposATHOCTENW [(OLIEHNUBATh U3MEHEHUE

YcnoBHas Yc0BHass BEpOATHOCTb. BEPOSITHOCTEH  COOBITMH 1O

BEPOSATHOCTb. 'YMHOKEHNE MEpe  HACTYIUIEHUS  JIpYIrux

HesaBucumele BEPOSITHOCTEM. COOBITUI B CIIy4alilHOM OIIBITE.

COOBITHUS dopmyna ycinoBHOU [PemaTh 3amauu, B TOM YHCIE C
BepoATHOCTH. DopMyla [MCHOJIb30BaHUEM nepeBa
MOJTHOM  BEPOSATHOCTH. [CIIy4alfHOro oOmbITa, (Qopmyl
dopmyna baiieca. crmoxeHust u YMHOKEHHUS

He3aBucuMele cOOBITHS

BEPOATHOCTEN

BBIOOPOYHBIM




DJIEMEHTHI 4 KomOunatopHoe DopMyJIUPOBATh U JOKA3bIBATH
KOMOWHATOPUKH NpaBUIO  YMHOXEHHS. [KOMOWHATOPHBIEC (DAKTHI.
[IepectanoBKH n [Mcnonp3oBath IIPABUJIO
daxTopuai. Yucno [yMHOXKEHUS, U3YYEHHbIE
COUYCTaHM. KOMOUHATOpHbIE (HOPMYJIBI IS
TpeyronbHuk Ilackans. [mepeducieHus 3JIEMEHTOB
dopmyna OMHOMA [pa3IMYHBIX MHOXXECTB, B TOM
HeroToHa YHCIe 3JEMEHTapHBIX COOBITHIA
B CIIy4allHOM OIIBITE.
[lonmp30oBatbes  popmysioil  u
TpeyronbHukoMm llackana mis
ONPEACIICHUS YUCIIAa COUETAHUM.
[IpumensatTp ¢opMmyny OuHOMA
HproToHa [u1s1 mpeoOpazoBaHus
BbIPAKEHUI
Cepun 5 bunapHbili  cinyvaiinbiii [Pa3OuBath CJIOXKHBIE
110CJIEZI0BATEIbHBIX OIIBIT (ucmplTaHUE), PKCIIEPUMEHTHl Ha OTJENIbHBIE
VCIIBITAaHUH. ycmex M HeyJada. [UCIbITaHHUS.
VcnplTanus HezaBucumeble Pemarp 3amauMm  Ha  IOMCK
bepHyun. VCIIBITAHUS. BEPOSATHOCTEN COOBITHI B cepuu
CrnydvaiiHplii  BBIOOD Cepus HE3aBHCHUMBIX [MCIBITAHUN IO IEPBOTO yclexa
u3 KOHEYHOM WCIIBITAHUN 10 IIEpBOIO M B CEPHUSAX  HCIBITAaHUM
COBOKYITHOCTH ycrexa. Cepus |bepHymin, a TakKe B OIIBITAX CO
HE3aBHCUMBIX CIIy4aiiHbIM BbIOOpOM u3
ucnplTaHui  bepHy/uIM. KOHEYHOH  COBOKYIHOCTH €
CrnydJaiiHplii BBIOOp U3 [MCIOJIB30BaHUEM
KOHEYHOMN KOMOMHATOPHBIX ~ (AKTOB U
COBOKYITHOCTH. ¢dbopMys, B TOM 4YHCIE B XOC
[IpakTuyeckas paboTa ¢ [IpPaKTUYECKOMH paboTHI c
MCII0JIb30BaHNUEM [IPUMEHEHHEM CTaHJIapPTHBIX
HIIEKTPOHHBIX TaOJIHIL b yHKIHII
CrnyuaiiHbie 14 Cnyuaiinas  BenuuuHa. (OCBauWBATh MOHATHS: CllydaliHas
BEJTMYNHBI U Pacnipenenecnue BEJIMYNHA, pacrpezeneHue,
pacrpeneieHus BEPOSITHOCTEH. Tabinna pacrpeneieHus,
/lnarpamma uarpamma pacipeeIeHHUs.
pacrpeneieHusl. HaxonuTh 3HaYeHUs CyMMBbl U
Onepaunn HaJ [IPOU3BEICHMUS CIIy4aiHbIX
CIIy4alHbIMU BenuuuH. CTpouTh OMHapHbBIE
BenuurHaMu. lIpuMeps! pacnpeneneHuss MO ONUCAHUIO
pacrpeeeHH. COOBITUI B CITyJailHBIX OTBITaX.
bunapnas  ciydaiiHag (CTpOMTb M PAcllO3HaBaTh
BEJIMYMHA. reOMEeTpPUYECKOe u
['eomeTpuueckoe OMHOMMAJIBHOE paclpeieeHuUs.
pacnpezeieHue. Pemath 3a1aun Ha BBIYUCIIEHUE
brHOMUanbHOE MaTEMaTHYECKOTIO OKHUJaHUS.
pacnpezeieHue. Ctpoutb COBMECTHbIE
Matemarnueckoe pacrpeneneHusl. N3yuarts
0)KMJIaHWE  CIIy4allHOW [CBOWMCTBA MaTeMaTU4ECKOro
BeIM4MHbl. COBMECTHOE |0'KHUJaHUS.
pacnpeneneHue nByx [Pemath 3amauM ¢ MOMOIUIBIO
CIIy4alHbIX  BEJMYMH. U3Y4YECHHBIX CBOMCTB.
HesaBucumele [lo wu3ydyeHHBIM  QopMyliaMm
CIIy4aliHble BEJIMYUHBI. [HAXOJIUTh MaTEMaTHYECKHE




CBoiicTBa
MaTEMAaTHYSCKOIO
0JKHTaHUS.
MaTtemMaTuueckoe
0)KHTaHUE OuHapHOU
CIy4ailHOM  BEJIMYHUHBI.
MaTtemMaTHuecKkoe
0XKHJTaHHC
rCOMETPUUYECKOTO n
OMHOMUAIIBHOTO
pacrpeieIeHU.
Jlucniepcus u
CTaHIapPTHOE
OTKJIOHEHME. Jlucnepeus
OWMHApHOW  CITydaiHOU
BEJIMYMHEI. CBolicTBa
TTICIICPCHUH.
MaTtemMaTHuueckoe
0KHUTaHUE
MPOU3BEICHUS 5
ncriepcust CYMMBI
HE3aBUCUMBIX
CITy4aifHbIX BEJIMYHH.
J{ucniepcust
OMHOMUAJIBHOIO
pacrpeieneHus.
[IpaxTnueckas pabora ¢
HCII0JIb30BaHUCM
DIIEKTPOHHBIX TAOJIHUI

OKUJaHUS CITyYaHBIX
BETTMYMH, HMMEIOIINX
reOMETPUUYECKOe u
OMHOMHATILHOE paclpeieeHus
OcBauBath MOHSTHS:
nucrepcusi, CTaHJapTHOE
OTKJIOHCHHE CIIy4aitHOM
BEJIMYMHBI.

Haxomute  aucrepcuio 1O
pacpeeseHuIO.

M3y4aTh CBOMCTBA JUCIIEPCHH.
[lo wu3ydeHHBIM (opMmyaam
HAXOIUTh JTUCTIEPCUIO
OMHOMHAIILHOTO
pacrnpe/eseHus, B TOM YHCTIEe B
X0/J1€ IPAaKTUYECKOI paboThI

OBILIEE KOJIMYECTBO (34

YACOB 1o

IMPOI'PAMME

11 KITACC
HasBanue paznena |Komuuect |OcHOBHOE conepikaHue OcHOBHBIE BUJIBI
(TembI) BO NesSTeNbHOCTH 00YJarOIIUXCs
4acoB

3aKoH OonpLIMX |5 HepaBenctBo YeOblméBa. |Pazbupath J0OKa3aTenbcTBa

qrce Teopema UYeObI1€Ba. Teopem. OcBauBarb
Teopema bepHysiu. 3akoH [BEIOOPOYHBIH METOJ
00IBIINX YuCell. [MCCIENOBaHUM, B TOM YHCIIE
Bb100pouHbIi METOJ (B xozue [IPaKTUYECKON
ICCIIEOBAHUMN. paboThl
[IpakTuyeckas pabora c
VCITOJIb30BAaHUEM
HIIEKTPOHHBIX TaOJIHIL

DJIEMEHTBI 6 I'enepanbHas OcBauBarthb TIOHSTHS:

MaTEMaTHYECKON COBOKYITHOCTb U [FEHEpaJIbHas COBOKYITHOCTb,

CTaTUCTUKH CIydaitHas BBIOOpKA. [BBIOOPKA, BBIOOPOYHOE
3HAKOMCTBO C [cpenHee U BbIOOpOYHas
BBHIOOPOYHBIMU ucrepcusl. Boruncnsate
XapaKTEpUCTUKAMHU. BBIOOPOYHBIE




OrneHka CpeaHero u
IUCIIEPCUN  T€HEPAIBLHON
COBOKYITHOCTH C IOMOIIBIO
BBIOOPOYHBIX
XapaKTEPUCTHK.
OneHuBaHuE BEPOATHOCTEN
COOBITUH 1O  BBIOOPKE.
CratucTuyeckas TUIOTe3a.
[IpoBepka MPOCTEUIINX
TUIOT€3 € TOMOILBIO
CBOICTB M3YYEHHBIX
pacrpeeIeHui.
[IpakTuueckass pabora ¢
MCII0JIb30BaHUEM
HIIEKTPOHHBIX TAOJIUIL

XapaKkTepUCTHMKM M Ha HX
OCHOBE OLICHUBATh
XapaKTePUCTHKHU
TEHEPAJIIBHON COBOKYITHOCTH.
OcBauBath HOHATHS:
CTaTHUCTUYECKas TUIIOTE3A.
OneHuBath BEPOSITHOCTb
COOBITUM W TPOBEPATH
NpOCTEHIINe TUIIOTE3bl Ha
OCHOBE BBIOOPOYHBIX
NTAHHBIX, B TOM 4MCJIE B XOJ€
[IpaKTU4YECKON pabOThI

HemnpepsiBabie [Ipumepsl  HENMpEepHIBHBIX |3HAKOMHUTBHCS  TMOHSATHUSMU:
Clly4aiiHble CIy4alHbIX BEJIMYMH. [HENPEPhIBHAS ciyyaiHas
BCIINYUHBI DyHKIUA IUIOTHOCTH |[BEJIWYMHA, HEIPEPHIBHOE
(pacripeneienus), BEPOSTHOCTH. pacripe/iesieHue, byHKIUSA
[MOKAa3aTeIIbHOE i PaBHOMEpHOE IJIOTHOCTU BEPOSITHOCTH.
HOpPMaJIbHOE pacnipenenenue. Ilpumepst Haxonutsb BEPOATHOCTH
pacnpeneneHus 3a1a4, OPUBOASIMIMX K |COOBITHI o JAHHOU
[M0Ka3aTeJIbHOMY U K |(pYHKIMH IIJIOTHOCTH.
HOPMaJIbHOMY 3HAKOMHTLECS C HOHATUSIMHU:
pacrpeeaeHusIM. [MoKa3aTeJIbHOE
DyHKIUA IJIOTHOCTHU [paclpeiesieHue, HOpMallbHOE
BEPOSATHOCTH pacripenenenue.  Bwluenars
[MOKAa3aTeIbHOIO M0 ONHCAHUIO CJIy4YalHbIe
pacupeneneHusa. DOyHKUMS [BEIUUYHMHBI, paclpeieeHHbIE
MJIOTHOCTH  BEPOSITHOCTH |10 TOKa3aTeIbHOMY 3aKOHY,
HOPMAaJIbHOTO 10 HOPMAJIbHOMY 3aKOHY.
pacupeneneHus Pa3bupats npumepsl 3anad,
MPUBOASIINX K
[MOKa3aTEIIbHOMY
pacnpeeneHuIo u K
HOPMAJIBHOMY
pacnpeieeHUI0
Pacnpenenenue ITocaenoBaTeIbHOCTE Brimendarr 1o ommMcaHUIo
[lyaccona OJIMHOYHBIX HE3aBUCUMBIX |CIIy4aliHOTO OIIBITA
COOBITHIA. BEJIMYUHBI, paCIpe/Ie/ICHHbIC
[Tpumep 3aj1auu, [o 3akony Ilyaccona.
[IPUBOISIICH K |PemraTte 3agaun, B TOM 9HCIE
pacnpenenenuto Ilyaccona. B X0Je MPaKTUYECKON
[IpakTnueckass pabora c paboTel €  NPUMEHEHUEM
HCII0JIb30BaHUEM CTaHJapTHBIX byHKIMA
DIIEKTPOHHBIX TAOJIHUIT PIICKTPOHHBIX TAOJIHUII
CBs3b MEKY KoBapuanus nByx |OcBauBath MOHSTHS:
CITy4ailHBIMHU CITy4aiHbIX BEITUYMH. [KOBapHaius, Kodp UIHMEHT
BCIIMYMHAMH Koaddurment KOpPEJIALNH, JTUHEHHAsS
koppensanur. COBMECTHBIE [3aBUCHMOCTb.
HA0JII0ICHUS nByx |OLleHUBaTh XapakTep CBS3U
BEJINYMH. Boi6opounsiii Mexny CIIy4yallHbIMHU

KOdQPULIHEHT

BCINYMNHaAMU, nucxonda nus3




KOPPEIISLHHN. Paszmuume mpupozst JAHHBIX u
MEXy JIMHEUHOM CBA3BIO U |[BBIYMCICHHBIX
[IPUYUHHOCIEACTBEHHON  [XapaKTEPUCTHK.

CBSI3bIO. JInneiinaa [Mcnonp3oBare — aquarpaMMsl
perpeccust. IIpakTudeckas [paccenBaHUs JUIS
paboTa ¢ HCIOIB30BAaHHEM U300paKEHHsI COBMECTHOTO
HIIEKTPOHHBIX TaOJIHI paccerBaHMsl JaHHBIX.
Haxomute k03¢ uImeHTs!
OCH JuarpamMmsl, B TOM YHUCJIE
B XoJie MPAKTUYECKOU
paboTbl C  NPUMEHEHUEM
CTaHJAPTHBIX (PYHKIHIA

O600menue u (11 [IpencraBnenue nanHbix c [[IOBTOpSITH  HW3ydeHHOE U
cucTeMaTu3aIus MOMOILbI0 ~ TaOJMIl U [BBICTPAUBATH CUCTEMY
3HAHUU muarpamMM, —OIMCaTeNIbHAs [3HAHHM

CTaTUCTUKA,  OMNBITBI  C

PaBHOBO3MOXXHBIMU

HIIEMEHTapHBIMU

COOBITUSIMH,  BBIYHCIICHHC
BEPOSTHOCTECH COOBITHI C
npuMEHeHHEeM (QOpMyIT U

rpaduIecKux METO/IOB
(koopauMHaTHAsT — mpsAMasd,
IepeBO,  BEIWYHHBI |
pacnpezeneHus,
MaTEeMaTHIECKOE
O)KUIaHue CIIy4aliHON
BCITMYNHBI quarpamma
Oinepa), ciaydaiiHble

OBIIEE 34

KOJIMYECTBO

HYACOB o

[TPOIT'PAMME

Kpurtepun oueHMBaHUs NMPEAMETHBIX Pe3YJbTATOB 110 MATEMATHKE

HopMbl o1l1eHUBaHUS YCTHOTO OTBETA M0 MATEMATHKE

Yuutens OLEHMBAET 3HAHUS W YMEHHMS y4YalllUXCsl C  Y4ETOM UX
WHJUBUTyJIbHBIX OCOOCHHOCTEH.

1. Conepxanue ©W 00beM MaTepuayia, TOJJISKAIIETO  IPOBEPKE,
omnpenenseTcs nporpammoil. [Ipu npoBepke yCBOCHHUSI MaTepuaia HY>KHO BBISBIISITh
MOJHOTY, MPOYHOCTh YCBOEHHUS YYAlIUMHUCS TEOPUU W yYMEHUS MPUMEHSTH €€ Ha
MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIlHsIX.

2. OcHoBHBIMM (pOpMaMH TMPOBEPKH 3HAHUKA M YMEHHUM ydaluxcs MO0
MaTeMaTUKe SIBJISIOTCS MUChbMEHHAash KOHTpOJbHas paboTa W ycTHBIM ompoc. [lpu

OLCHKC MMCbMCHHBIX B YCTHBIX OTBETOB YUHTCIIb B IICPBYIO OUCPEAb YUUTBIBACT



[IOKA3aHHbIC YYAIMMHUCS 3HAHUA U ymMeHus. OLeHKa 3aBUCHUT TAK)Ke OT HAJTUYHS
Y XapakTepa MOrPEeIHOCTEN, TONYIIEHHBIX YYalluMUCS.

3. Cpenu norpemHocTel BhIAEIAIOTCS OMMOKY U HepodeThl. [lorpentHocts
CUMTAETCSl OIIMOKOM, €CliM OHAa CBUAETEIbCTBYET O TOM, YTO YYEHHUK HE OBJIAJEI
OCHOBHBIMM 3HAaHMSIMH, YMEHMSIMH, YKa3aHHbIMM B mnporpamme. K Hegoueram
OTHOCATCA IOTPEIIHOCTH, CBHIETEIbCTBYIOUIUE O HEJOCTATOYHO IIOJHOM WM
HEJO0CTAaTOYHO MPOYHOM YCBOCHUU OCHOBHBIX 3HAaHWU U YMEHUH WU 00 OTCYTCTBUU
3HAaHUM, HE CUMTAIOLIMUXCA B IpOrpaMMe OCHOBHBIMHU. Hepouderammu Ttakke
CUMTAIOTCA: IOTPEIIHOCTH, KOTOpPbIE HE IPUBEIM K MCKOKEHUIO CMBbICIA
MOJIyYeHHOTO YYEHHMKOM 3a/laHHs WM crnoco0a €ro BBINOJIHEHUS; HEaKKypaTHas
3anuch; HEOPEXKHOE BBINOJIHEHME uepTeka. [paHuna Mexay omubOKkaMu U
HEOYEeTaMU  SBIIETCS B HEKOTOPOM  CTenmeHH ycioBHOW. Ilpm  omHmx

00CTOSITEIECTBAX AOIIyIICHHAA Y4alllUMHUCA IOT'PCIIHOCTb MOZKCET pacCMaTpHUBATbCA

YUUTCIICM KaK 01111461(3, B APYroc BpPCMA H IIPpU APYIHUX 00CTOSTEIIbCTBAX — KakK
HEOOYCT.
4, 3a,Z[aHI/IH AJ1 YCTHOI'O M IIMCBMCHHOI'O OIIpOCa yHYallIuXCsSa COCTOAT H3

TEOPETUYECKUX BOMPOCOB M 3adad. OTBET Ha TEOPETHUYECKU BOMPOC CUHUTAETCS
Oe3yInpeyHbIM, €CIIM M0 CBOEMY COJIEPKAHUIO MOJHOCTHIO COOTBETCTBYET BOMPOCY,
COJIEPKUT BCE HEOOXOIUMbIE TeOpeTUYECKUe (PaKkThl 1 0OOCHOBAHHBIC BHIBOJIBI, & €TI0
W3JIOKEHHE U TMHUChbMEHHAs 3aliCh MaTEeMaTHUYeCKH TPAMOTHBI W  OTJIMYAKOTCS
MOCJEAOBATEILHOCTEIO U aKKypaTHOCThIO.  PemieHue  3ajaud  cuyUTaeTcs
0e3ymnpeuHbIM, €CIM TPaBWIBLHO BBIOpaH Croco0 pelieHus, caMoO pelIeHue
COTNIPOBOXKJIA€TCSI HEOOXOAUMBIMU OOBSICHEHHUSIMU, BEPHO BBIMOJHEHBI HY)KHBIC
BBIYMCIICHUSI W TIPeoOpa3oBaHuWs, TOJYYeH BEPHBIM OTBET, MOCIEAOBATEIBHO H
AKKypaTHO 3aIlMCAaHO PEUICHUE.

5. OneHka OTBeTa Yy4allerocs MpPU YCTHOM M TIHChbMEHHOM OIPOCE
MPOBOJIUTCA TIO TATUOANIBHON CHCTEME, T. €. 32 OTBET BBICTABISETCA OJHA W3
ormeTok: 1 (m1oxo), 2 (HEyAOBIETBOPUTENLHO), 3 (YyIAOBJIETBOPUTEIBLHO), 4
(xopomio), 5 (OTAMYHO). YUHTENb MOXET MOBBICUTH OTMETKY 3a OPUTHMHAJIbHBIMI
OTBET Ha BOIPOC WJIM OPUTHHAIBHOE PELICHUE 33/1a4l, KOTOPhIE CBUAETEILCTBYIOT O

BBICOKOM MATEMATHYCCKOM Pa3BUTUN YYaALICrocCsda;, 3a PpCIICHUC 0ojee CII0KHOM



3a/laud  WJIK OTBET Ha 0OoJiee CIOXKHBIM BOMPOC, MPEIOKEHHBIE YydalleMycs
JIOTIOJTHUTEIHHO TTOCJIC BBHITTOJTHCHHS UM 3aJJaHUH.
Oowaa knaccugpukayua outuoox.

IIpu oneHke 3HaHUN, YMEHUM M HABBIKOB OOYYArONIUXCS CJIEAYET YYUTHIBATH
BCe OMOKY (TpyOble U HETPyObIe) U HEJOUETHI.

1. I'pyObIMU CUHTAIOTCS OITUOKH:

® HE3HAHWE OIPEACIICHUS OCHOBHBIX MOHATHM, 3aKOHOB, TPABWJI, OCHOBHBIX
MOJIOKEHUN TEopuH, He3HaHue (HopMysi, OOMIEIPUHATBIX CHMBOJIOB O00O3HAYCHHIMA
BEJIMYWH, SIMHUI] KX U3MEPEHUS,

® HE3HAHWE HAUMEHOBAHWU €AMHUI] N3MECPEHUS;

® HEYMCHHUE BBIJICIIUTH B OTBETE TJIABHOC;

® HEyMEHHUE NMPUMEHSATH 3HAHUS, AITOPUTMBI JIJIs1 PEIICHUS 3a1a9;

® HEyMEHHE JIeNaTh BHIBOJBI U 0000IICHUS;

® HEYMEHHUE YUTaTh U CTPOUTH TpadUKy;

® HEyMCHHUC TI0JTE30BaThCS MIEPBOUCTOYHUKAMH, y49eOHUKOM u
CIIPaBOYHUKAMU;

® [IOTEPs KOPHS WM COXpaHEHHE TOCTOPOHHETO KOPHSI;

e orOpaceiBaHue 6€3 00BSICHEHHUH OJHOTO U3 HUX;

® PpaBHO3HAYHBIC UM OIITHOKH;

®  BBIYUCIIUTEIIbHBIC OMMOKH, €CIIM OHU HE SBJISIOTCS OIHUCKOM;

® JIOTUYECKHE OLIUOKHU.

2. K HerpyObIM ommOKam clielyeT OTHECTH:

® HETOYHOCTh (hOPMYJIMPOBOK, OMpPEACICHUHN, MOHATUH, TCOPUM, BBI3BAHHAS
HEITOJTHOTOM OXBaTa OCHOBHBIX IMPHU3HAKOB OINPEACIIIEMOTO TOHSTHS WIIH 3aMEHOM
OJIHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

® HETOYHOCTb IrpaduKa;



® HEpPAUMOHAIBHBIM METOJ  pEIIeHMs 3aJa4yd WIM  HEIOCTaTOYHO
IPOyMaHHBIN IJIaH OTBETA (HAPYILIEHHE JOTUKH, TOJIMEHA OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMHU);

® HEpalMOHAJIbHbIE METOAbl paboOThl CO CIPAaBOYHOM U Jpyrom
JUTEPaATypOu;

e HEYMEHHUE pellaTh 33/1a4H, BBIIIOJIHATD 33JIJaHUS B OOLIEM BUJIE.

3. Henoueramu sABIISIFOTCS:

® HEepalMOHAIbHBIC IPUEMbI BEIUMCICHHUN U TPE0Opa30BaHui;

e HeOpeXHOE BBINIOJIHEHUE 3alUCEel, YepPTEXKEM, CXeM, rpauKOB.

Ouenuganue RUCLMEHHBIX KOHMPOJILHBLIX PAOOM 00yUAIOWUXCA NO
Mamemamuxke.

OTBET OLICHUBAETCS] OMMEMKOIU «35», ECIN:

e paboTa BHITIOJIHEHA MTOJIHOCTHIO;

® B JIOTUUECKUX PACCYXJCHUSAX U OOOCHOBAHMM PEIICHUS HET MPOOETIOB U
OIINOOK;

® B pEHICHUH HET MAaTEMaTUYECKUX OIMMOOK (BO3MOKHA OJ[HA HETOYHOCTH,
OMKCKAa, KOTOpasi HE SIBJIACTCS CJIEICTBUEM HE3HAHUS WM HEMOHUMAaHUS y4eOHOTO
MaTepuana).

Ommemka «4» CTaBUTCS B CIEAYIOIIMNX CIyqasx:

e paboTa BBINOJHEHA IMOJIHOCTHIO, HO OOOCHOBAaHMSI IIArOB pPEIICHUs
HEJIOCTATOYHBI (€CIi  yMeHHWE OOOCHOBBIBATH PACCYXXJICHHUSI HE SBIISLIOCH
CHEIUATbHBIM 0OBEKTOM MPOBEPKH);

® JIOMYIIEHBl OJHA ONIMOKAa WJIM €CTh JIBa — TPU HEJ0UETa B BBIKJIAJIKAX,
pUCYHKax, dYepTekax WM rpagukax (eciaud 3TU BHABI pabdOT HE SBISUIUCH
CHEIUATbHBIM 0OBEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, €CJIU:

e JoMyIIeHO OoJjiee OJHOW OMMOKM WM Oojiee JBYX — TpeX HEIOYETOB B

BBIKJIaJIKaX, YCPTCIKaAX



e1JIM rpaduKax, HO oOydarouuiics o0nanaeT 00sA3aTeIbHBIMU YMEHUSIMHU TI0
IIPOBEPSAEMON TEME.

Ommemka «2» CTaBUTCS, €CIIU:

JIOTYILIEHbl CYIIECTBEHHbIE OIIMOKH, IOKa3aBIIME, YTO OOyYarolIuics He

oOnamaeT 00sA3aTeIbHBIMU YMEHHSMU 110 TAHHOM TeMe B TIOJTHOM Mepe.

VYyurtenb MOXET MOBBICUTh OTMETKY 33 OPUTMHAIIbHBIA OTBET Ha BOMPOC WIIU
OpPUTMHAJIBHOE pEIIEHUE 3aJayd, KOTOpPbI€ CBUACTEILCTBYIOT O BBICOKOM
MaTEMaTUYECKOM Pa3BUTUH 00ydYarolerocs; 3a penieHue 0ojiee ClI0XKHOM 3a1auu
WIM OTBET Ha OoJjiee CIOXKHBIA BOINPOC, TNPEIJIOKEHHBIE O00yYaromeMycs

JOITIOJIHHUTCIBHO ITOCJIC BBIIIOJTHCHHSA UM KaKuX-I100 APYyrux 3a,Z[aHI/II>'I.

Ouenka ycmuvix omeemoes 00yuanoumuxca no mamemamuxe.

OTBeT OLICHUBAETCS OMMEMKOU «5», €CIIN YUEHUK:

® IIOJIHO PacKpbll COAEpKaHME MaTepuana B 00beMeE, IPETyCMOTPEHHOM
IPOrpaMMoi U y4eOHUKOM;

® U3JOXKWJI  MaTepHall  TPAMOTHBIM  SA3BIKOM, TOYHO  HCIOJIB3Ys
MaTE€MaTUYECKyI0 TEPMHHOJIOTHMIO M CUMBOJIHMKY, B OIPEACIICHHON JIOTMYECKON
II0CJIE0BATENBHOCTH;

® [IPABWIbHO BBIMOJHUI PUCYHKH, YEpPTEXH, I'padUKH, COIyTCTBYIOILNE
OTBETY;

® [I0Ka3aJl YMEHUE WILTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU IMPUMEPaMHU,
IIPUMEHSATH €€ B HOBOM CUTYalllU TP BBINOJIHEHUHU PAKTUYECKOTO 3a/1aHHUS;

® [POJAEMOHCTPUPOBAJ 3HAHWE TEOPHH PAHEE M3YyYEHHBIX COIYTCTBYIOIIMX
TeM, C(POPMUPOBAHHOCTh U YCTOMYMBOCTh MCIIOJIB3YEMBIX MPU OTBETE YMEHHUH U
HABBIKOB;

e OTBeuaJ CaMOCTOATEIbHO, 0€3 HABOJAIIMX BOPOCOB YUUTES;

® BO3MOXHBI OJHAa — JB€ HETOYHOCTU NPHU OCBEIIECHHWE BTOPOCTEIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJKaX, KOTOPbIE YUYEHUK JIETKO UCIPABUII MOCJE 3aMeYaHus

YUUTES.



OTBET OLIECHUBACTCS OMMEmKOU «4», eciu

® YIOBIETBOPSAET B OCHOBHOM TPEOOBAHUSAM HA OLEHKY «5», HO MPH ITOM
UMeeT OJMH M3 HEJOCTATKOB: B M3JI0KEHUU JOMYLIEHBI HEOOJbIINE MpoOesbl, HE
MCKa3UBIlIEE MATEMAaTUYECKOE COJIepKaHUE OTBETA;

® JOMyIIEHbl OJAWH — JBa HEJAOYETa TMPU OCBEIICHUH OCHOBHOTO
coJiep>KaHusl OTBETA, UCTIPABIICHHBIC MOCTIE 3aMEUaHUsl YUUTEIIS;

e JIONyIIEHbl OmMOKa WM OoJiee JBYX HEJIOYETOB NPU OCBEIICHUH
BTOPOCTETICHHBIX BOMPOCOB MM B BBIKJIAJKAX, JIETKO HCIIPABJICHHBIE IOCIE
3aMEYaHUs YUUTEIs.

Ommemka «3» CTaBUTCS B CIEAYIOLUIUX CIyqasiX:

® HENOJIHO PACKPBITO COJEpKaHHE MaTepuana (Coaep)KaHHe H3JI0KEHO
dbparMeHTapHO, HE BCErla MOCJEeA0BaTEIbHO), HO MOKa3aHO 0O0Ilee MOHUMAHUE
BOIpOCAa U TPOJIEMOHCTPUPOBAHbl yMEHHUS, JOCTaTOYHbIE [UJIsI YCBOEHHUS
IPOrPaMMHOTO MaTepHaa;

® UMEINCh 3aTPyJHEHUS WU JIONYIICHbl OIIMOKKM B OMNPEIACICHUH
MaTEeMaTUYECKOM TEPMHUHOJIOTHH, 4YepTekaX, BBIKJIAJKaX, HCIPABICHHBIE MOCIE
HECKOJIbKMX HaBOJSAIIUX BOMIPOCOB YUHUTETIS;

® YVYYEHUK HE CIPABHWICA C NMPUMEHEHHWEM TEOPUM B HOBOM CHUTyallud TMPHU
BBITIOJIHEHUU TIPAKTUYECKOTO 3aJIaHMsl, HO BBITIOJHUI 3aJaHus 00s3aTeIHHOTO
YPOBHSI CIIOKHOCTH TI0 TAaHHOU TeMe;

® Ipu JOCTaTOYHOM 3HAHUM TEOPETHUECKOr0 MaTepuaja BbIsBICHA
HeJ0cTaTOYHasi CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUI U HaBBIKOB.

Ommemka «2» CTaBUTCA B CIEAYIOIINX CIydasX:

® HE PacKphITO OCHOBHOE COJIepKaHnEe YYEOHOro MaTepuania;

e OOHapy>KEHO HE3HAHUE YUYCHHKOM OOJIbIIIeH WM HanOoJiee BaXKHOW 4acTH
y4e0HOTO MaTepHuaia;

® JIOMYIICHBl OMIMOKH B OMPEACIICHUU TMOHITHIA, MPH HCHOIb30BaHUU
MaTEeMaTHYeCKONH TEPMHHOJOTHH, B PHUCYHKAaX, dYepTekax Wid rpadukax, B
BBIKJIQJIKaX, KOTOpPbIE€ HE HCIPABIICHBI MOCIE HECKOJBKUX HAaBOJSAIIUX BOIPOCOB

YUUTENS.



Hopmbl olleHMBAHMSA MATEMATHYECKOI0 AMKTAHTA BBICTABISIETCS C Y4ETOM
YHUCJa BEPHO PEIICHHBIX 3aJaHMil:

Buicoxuii yposensb (ommemxa «5» ). uuciao BepHbIX 0TBEeTOB —OT 90 10 100%.

Llosbiwennwiii ypogensv (ommemra «4»): YUCI0 BEPHBIX OTBETOB —OT 66 10 89%.

ba3zoesviii yposenwv (ommemra «3»): 4UCIO BEPHBIX OTBETOB -0T 50710 65%..

Huskuii yposenv (ommemka «2»): 4iCiio BEpHBIX 0TBETOB MeHee 50%.

HopMbl onileHUBaHuSA TecTa:

Buicokuii yposenv, ommemra «3»: uncio BepHbIx oTBETOB—OT 90 10 100%.

Llosviwennwiii ypogensv (ommemra«4y): YUCIO BEPHBIX OTBETOB—OT 66 110 89%.

bas3zoswiii yposensb (ommemra «3»): 4UCIIO BEPHBIX OTBETOB-0T 50710 65%.

Huskuti yposenwv (ommemka «2»). 4YACIIO BEPHBIX OTBETOB MeHee 50%.

Boicokuii ypoBeHb, OIEHKa «5»: MOJYyYE€HHOE KOJIMYecTBO OaminoB — oT 90 1o

100% oT MakCcMMaJIbHO BO3MOYKHOTO.

Hopwmbl orieHMBaHMsI THUCHMEHHBIX PA0OT, B KOTOPBIX 3aJaHUsl OICHUBAIOTCS
Pa3HBIM KOJIMYECTBOM OalJIOB:

Llosviwennwiii yposensb (ommemxa «4»). MOTyYSHHOE KOJINYECTBO OAIOB — OT 66

110 89% OT MakCUMaJILHO BO3MOKHOTO.

ba3zosviti yposenv (ommemra «3»): MOIy4EeHHOE KOJIUYECTBO OamioB — oT 5010

65% OoT MakCUMAaJIbHO BO3MOKHOTO.

Huskuii yposensv (ommemxa«2y): OTy4Y€HHOE KOJIUYECTBO OauioB Menee 50% ot

MaKCHUMaJIbHO BO3MOXHOIO.
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