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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no MaTreMaTuke yriryOJIEHHOTO YPOBHS JUIsl 00YYalOlMXCsl Ha YPOBHE
cpeaHero oOmiero oOpa3zoBanus pazpadborana Ha ocHoBe DPI'OC COO ¢ yuerom
COBPEMEHHBIX MHPOBBIX TpPEOOBaHUU, TMPEABABISIEMBIX K  MaTeMaTUYECKOMY
o0pa3oBaHMIO, U TPAIULUUNA pPOCCUKCKOro oOpa3oBaHus. Peanuzanusi mporpaMMbl
Mo  MaTemMaTuke  oOecreurnBaeT  OBIAJACHUE  KIIOYCBBIMH  KOMIICTCHITUSMU,
COCTABJISIIOUIMMU  OCHOBY I CaMOpAa3BUTUS UM  HENPEPHIBHOTO 0Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U MMO3HABATEIILHOTO PA3BUTHUS TUYHOCTH
00yJaromuxcsl.

B nporpamme mo MareMaTUKe yYTEHBI WJEU U TMOJOKEHHS] KOHUEMIUUA Pa3BUTHS
MaTeMatudeckoro oOpazoBanusi B Poccuiickoit ®enepanuu. MartemaTtudyeckoe
oOpa3oBaHHE JOJKHO pemiaTh 3a7ady OOECIeueHHs: HEOOXOIMMOro CTpaHe YHucia
oOydJaronuxcsi, MaTeMaTH4YecKas TMOJArOTOBKAa KOTOPBIX Oblia OBl JIOCTAaTOYHA
JUTSI TIPOJIOJKEHU ST 00pa30BaHuUs 110 PA3IMYHBIM HAMPABICHUSAM, BKITIOUas IPETOJaBaHue
MaTe€MaTUKH, MaTEeMaTUYECKHUE HCCIeqoBaHus, paboTy B chepe HMHPOPMaLMOHHBIX
TEXHOJIOTUA ¥ JAPYrHX, a Takke OoOecleueHus i1 Kaxaoro oOydaronierocs
BO3MOXKHOCTH  JJOCTHUKEHHUS  MAaTEMaTUYECKOW  MOJATOTOBKA B  COOTBETCTBHH
C HEoOXOoauMBIM €My ypoBHeM. Ha pemieHue 3TUX 3ajad HalleJieHa MporpamMma
0 MaTeMaTHKe yriyOJeHHOTO YPOBHSI.
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Heo0OxoaumMocTh MaTeMaTHUECKOM MMOATOTOBKH 00YCIOBIIEHA 00YCIOBIEHO POCTOM
YHCla CHeUaIbHOCTEN, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTUKH
(B cdhepe 3KOHOMUKH, OM3HECE, TEXHOJIOTHYECKUX 00JIACTIX, TYMaHUTApHBIX cdepax).
KonnuectBo oOyuwarommxcs, Ijis KOTOPbIX MaTeéMaTHKa CTaHOBHUTCA (DyHIaMEHTOM
o0Opa3oBaHusl, TUIAHUPYIOMIMX 3aHUMATHCS TBOPUYECKOM M UCCIEN0BaTEIbCKONH paboToM
B 00JaCT MaTeMaTuku, WHOOpMATUKH, (PU3HKH, SKOHOMUKH U B APYTHX O00JACTIX,
YBEJIMYUBAETCS, B TOM YHCJIE C Y4€TOM OOYyYaroIIMXCs, KOMy MaTeMaTHKa HY>KHa
JUTSL UICTIOJIb30BaHMS B PO ecCUsiX, HE CBA3aHHBIX HEMOCPECTBEHHO C HEM.

[IpuknanHas 3HaYUMOCTH MaTEeMAaTHKH OOYCJOBIEHA TE€M, YTO €€ MPeAMETOM
ABJISIIOTCS (DyHIAMEHTAJIbHBIE CTPYKTYpPbl HAIIETO MHpPA: MPOCTPAHCTBEHHBIE (DOPMBI
M KOJIMYECTBCHHBIE OTHOIICHUS, (YHKIIMOHAIbHBIC 3aBUCUMOCTH W KaTETOPUU
HEOMpPEACNEHHOCTH, OT MPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE,
JI0 TOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJISl Pa3BUTHsI HAYYHBIX U TEXHOJOTUYECKHUX
unei. be3 KOHKPETHBIX MaTEeMaTHYCCKUX 3HAHWKA 3aTPYJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPONCTBA U HCHOJB30BAHMS COBPEMEHHON TEXHUKH, BOCIPHUSTHE U HHTEPIIPETAIIUS
pPa3HOOOpa3HOW  COLMAIbHOM, DKOHOMHUYECKOW, TOJUTHYECKONW  HH(POpMAIINH,
Mano3@QpeKkTuBHA TOBCEIHEBHAs NpaKTUYECKas JeATeIbHOCTb. Bo MHOrmx cdepax
npodeccuoHanbHOM NeATeIbHOCTH TPEOYIOTCS YMEHUS BBINOIHATH PACYEThI, COCTABIISATh
QNTOPUTMBI, TPHUMEHATH  (HOPMYJIBI, TPOBOJAUTh TEOMETPHUCCKHE HM3MEpPEHUS
U TOCTPOCHMs, 4YUTaTh, o0O0OpabaTbiBaTh, WHTEPHPETUPOBATL U  MPEJCTABISATH
uHdopmalio B BUje TaOIUIl, AuarpaMM U TrpaduKoB, MOHUMATH BEPOSITHOCTHBIN
XapakTep CIydyalHbIX COOBITUM.

OnHOBpEMEHHO ¢ paciiupeHreM cep NPUMEHEHHS MAaTEeMaTUKH B COBPEMEHHOM
obmiectBe Bce Ooiee BaXHBIM CTAHOBUTCS MAaT€MaTUYECKHUH CTWJIb MBIIIJICHHUS,
MPOSIBIISIIONIMICS B OMpENEJICHHBIX YMCTBEHHBIX HaBBIKax. B Tmpoiiecce W3ydeHHS
MaTEMaTUKH B apceHal MPUEMOB M METOJOB MBIIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
0o0pa3oM BKIIIOUYAIOTCS MHAYKIUSA M JEAYKIHsA, 0000IIeHNe M KOHKPETH3AIlHsl, aHAIN3
U CHHTE3, KJIaccuuKaIus U cucremMaTru3anus, abcrparupoBanue u aHaiorus. OObeKThI
MaTEeMaTHUYeCKUX YMO3AaKIIOUEeHUH, TpaBWjia UX KOHCTPYHPOBAHMSI PACKPBIBAIOT
MEXaHM3M  JIOTHUYECKUX  MOCTPOCHUH,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHHS
dbopmynrpoBaTh, 000CHOBBIBATH M JIOKA3bIBaTh CYXICHUS, TEM CaMbiM (DOpMUPYIOT
JOTUYECKU CTWIb MBIIUICHHWS. Benmymas poib MPUHAIICKAT MaTeMaTHKE
B (POPMHUPOBAHUN AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHUS U BOCIIUTAHUH YMEHUMN

JNEUCTBOBaTh MO  33JlaHHBIM  QJITOPUTMaM,  COBEPIICHCTBOBATb  HM3BECTHBIC
U KOHCTPpYHUpOBaTh HOBBIC. B mpoliecce permieHust 3ajad — OCHOBBI JIsl OpraHU3alluu
y4eOHON JesATENhbHOCTH Ha YypOKax MaTEeMaTUKH — Pa3BHBAIOTCS TBOpYECKas

Y TIPUKJIQTHAs CTOPOHBI MBIIIICHUS.

OOyueHre mMaTeMaTUKE JacT BO3MOXKHOCTh Pa3BUBATh y 00YyYarOUIUXCS TOYHYIO,
parMoHaNbHYI0O U HWH(POPMATUBHYIO pPeYb, YMEHHUE OTOMPATh HAaMOOJIee MOIXOISAIITNE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpadUuecKHe CpeICTBa I BBIPAKCHHS CYXKICHUN
Y HATJISJTHOTO WX MPECTaBICHUS.
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HeoOxoaumbiM KOMMOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH
ABJISIETCS 00I1I€€ 3HAKOMCTBO C METOJIJaM1 TIO3HAHUS ACUCTBUTEIBHOCTHU, IIPE/ICTABIICHUE
O TpeIMeTe M METOAEC MAaTEMaTUKH, €ro OTIMYMUSIX OT METOJIOB €CTECTBEHHBIX
M TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTEeMaTHUKHA IJIsl PEIICHUS
HAy4YHBbIX U TMPUKIATHBIX 3a7a4. MaTemaTuueckoe 0oOpa3oBaHHE BHOCUT CBOW BKJIA]
B (hopMHpoBaHKEe 00IIEH KyIbTyphl YeIOBEKA.

N3yuenne MaremMaTwku CIOCOOCTBYET SCTETHYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
NOHUMAaHUIO KpPacoThl W M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHUM, BOCIPHUSTHUIO
reoMeTpUYeCKUx (HOpM, YCBOSHUIO UJIEU CUMMETPUHU.

[TpuopurerHsiMu HessiMu 00ydenust Matemaruke B 10 — 11 kimaccax Ha yrimyOieHHOM
YPOBHE IMPOJIOJIKAIOT OCTABATHCS:

dbopMHpOBaHHE NEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHSATUH (YMCIO, BEIUYHMHA,
reoMerpuueckas (Gurypa, TEpEeMEHHas, BEPOSTHOCTb, (YHKIHs, MPOU3BOJHAS,
UHTErpai), 00eCrneynBaroIuX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO
00pa3zoBaHus 00YUaIOIINXCS;

MoJIBeJICHUE OOydYaromuXcsi Ha JOCTYIMHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MAaTHUKH U OKPYKAIOIIEro MUpa, TOHUMaHUIO MAaTEMAaTUKH KaK YacTH
o0IIe# KyJIbTYpHl YEIOBEUECTBA;

pPa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CHOCOOHOCTEH O00yYaromumxcs,
MMO3HABATEIIbHON aKTUBHOCTH, MCCIICIOBATEIHCKAX YMEHUN, KPUTUIHOCTH MBIIIJICHUS,
MHTEpeca K U3yYCHUIO0 MaTEMaTHKH;

dbopmupoBaHre (PYHKIIMOHAIIBHOM MaTEMaTUYECKOM TPAMOTHOCTH: yMEHHS
pacmo3HaBaTh MaTEMaTHYECKHWE AacCleKThl B PEANTbHBIX JKM3HEHHBIX CHUTYyaIUsX
U TpU U3YYECHUW JAPYIHMX YYEOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH
U 3aKOHOMEPHOCTEH, (QOopMynuMpoBaTh WX Ha SI3bIKE MaTeMaTHKA M CO3[aBaTh
MaTEMaTUYECKUE MOJIEIHM, TPUMEHSITh OCBOCHHBIM MaTeMaTHMYeCKHil  ammapar
JUTSI PEIICHUs TPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPIPETHPOBATH U OICHUBATH
MOJIyY€HHBIC PE3YJIbTATHI.

OCHOBHBIMM JTUHUSAMHU cojiepkanusi MatemMaTuku B 10 — 11 kiaccax yriry0GiaeHHOro
ypoBHS siBIsitoTCs:  «Yumcna w o BeIUMCIEHMs», «Anredpa» («Anredpamdeckue
BBIPOKEHUS», «YPaBHEHHS U HEPaBEHCTBa»), «Hauama mMaremMarnueckoro aHaam3ay,
«Teometpusi»  («['eomerpuueckue ¢urypsl u ux cBoiicTBay, «M3mepeHue
T€OMETPUUYECKUX BEIUYHH»), «BepoATHOCTP W cTaTucTuka». JlaHHBIE JMHUU
Pa3BUBAIOTCS MApaJICNIbHO, KaKIask B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM, OJTHAKO
HE HE3aBHCHMO OJ[HA OT JIPYTOM, a B TECHOM KOHTAKTe U B3auMoaeiicTeuu. Kpome 3toro,
UX OOBEOUHSET JIOTUYECKAash COCTaBISIONIAS, TPAIUIIMOHHO TPHUCYIAs MaTeMaTHKE
W TPOHU3BIBAIOIIAS BCE MaTEeMaTHYECKWE KypChbl U  COJEp)KaTelbHbIE JIMHUU.
ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMU:
olpesiefieHue, akcuoma, Teopema, CIEICTBUE, CBOMCTBO, MPHU3HAK, J0KA3aTebCTBO,
pPaBHOCHWIBHBIE (OPMYTUPOBKH, YMEHUE (POPMYIMPOBATH OOPATHOE U TTPOTUBOTIOIOKHOE
YTBEP)KJICHUE, TPUBOAUTH TIPUMEPHl W KOHTPIPUMEPHI, HCIOIB30BaTh METO]I
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MaTeMaTUYECKOW MHAYKIIMU, TPOBOJIUTH J10KA3aTENIbHbIE PACCYKACHUS MPU PEIICHUU
3a/lay, OLICHMBATh JIOTMUECKYIO0 NPABWIBHOCTh PACCYKJIEHUW» OTHOCUTCS KO BCEM
y4ueOHbIM KypcaMm, a (OpMHpPOBAaHUE JOTMYECKUX YMEHUU paclpeielnsieTcs MO BCEM
rojiaM oOy4eHusI Ha YPOBHE CPEIHETO 0OIIeT0 00pa30BaHU.
B cootBerctBUn ¢ ®I'OC COO maremaTHKa SBISIETCS 00s13aTEIbHBIM MTPEIMETOM
Ha JaHHOM YypoBHE oOpa3oBaHus. Hacrosmiedt mnporpaMmoil 1O MaTeMaTHKE
NpeaycMaTpuBaeTCsl M3ydeHUue yueOHoro mpeamera «MaremMartuka» B paMKax Tpex
yueOHBIX KypcOB: «AnreOpa M Hayaia MaTeMaTHYecKoro aHanuza», «['eomerpus»,
«BeposTHOCTD M cTatucThKa». OPMHUPOBAHUE JIOTUYECKUX YMEHUN OCYIIECTBISAETCA
Ha TPOTSHKEHUU BCeX JIeT OOydYeHHsl Ha YpPOBHE CpEIHEro ooOImero oOpa3oBaHUf,
a DJEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJICP’KAHHME BCEX HA3BAHHBIX BBINIEC YYEOHBIX
KYpCOB.
OO611ee ynciI0 YacoB, PEKOMEHIOBAHHBIX ISl U3yUYEeHUs] MaTeMaThku, — 544 yaca:
B 10 xmacce — 272 yaca (8 gacoB B Hezemi0), B 11 kimacce — 272 yaca (8 4acoB B HEZIEIIO).
Bo3moskHa KOppeKTUpOBKa 00IIEr0 YUCIa YaCOB, PEKOMEH/I0BAHHBIX JIJISl U3YUCHUS
npeaMeTa, C y4eTOM WHJIMBHAYAIbHOTO TOJX0/a 00pa30BaTEIbHBIX OpraHu3aIuit
K YIIyOJEHHOMY HW3YYEHUIO MAaTeMaTUKH, B paMKax COOJIOJCHUS TUTUEHUYECKUX
HOPMAaTHUBOB K HEJICJIbHOM 00pa30BaTeIbHON Harpy3Ke.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:IaHCKOr0 BOCIIMTAHMA:

c(hOPMHUPOBAHHOCTh TPAKJIAHCKOW TMMO3UIMK OOYYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCUHCKOI0 OOIIECTBA, MPEACTABICHUE O MAaTEMAaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUM, TPOLEAYP IPAsKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYTO€), YMEHUE B3aUMOJICHCTBOBATH C COLUATBLHBIMU
MHCTUTYTaMH B COOTBETCTBHUHU C UX (DYHKIUSIMHU U HA3HAUCHUEM;

2) NIaTPHOTHYECKOTO BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCHUMCKOW Tpa)KTaHCKOW HWIAEHTUYHOCTH, YBAXKEHUS
K I[pPOLIJIOMY M HACTOAILIEMY POCCHUMCKONM MAaTEeMaTHK{, LEHHOCTHOE OTHOIICHUE
K JOCTHKEHUSAM POCCUMCKMX MAaT€MaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE OTHUX JOCTIKEHMA B JPYrMX HayKaX, TEXHOJIOTHX, cdepax
DKOHOMUKUY;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, AITUYECKOrO IIOBEIEHHS, CBSI3aHHOTO C IPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIbHOCTHIO YUYEHOI'O, OCO3HAHHWE JIMYHOIO
BKJIaJ]a B [IOCTPOEHUE YCTOWYUBOro OyyILEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUSI:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAsd JCTETUKY MAaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUH, pacCyKIeHUH, BOCHPUUMYUBOCTH
K MAaTEMAaTHYECKNM aCTIEKTaM Pa3JIN4HbIX BUJIOB HCKYCCTBA;

5) pu3nUecKoro BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTeMAaTHUYECKHE 3HAHUS B HHTEpecax
3I0pOBOTO0 W 0Oe30macHOro oOpas3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJTAaHCUPOBAHHBIA PEXUM 3aHATHUM M OTIbIXa,
peryisipHas Qusnyeckas akTUBHOCTD), PU3NUYECKOE COBEPIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTHBHO-03I0POBUTEIBLHOM IEATEIILHOCTBIO;

6) TPy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIO0US, HHTEPEC K Pa3INIHBIM
chepam TmipodeCCUOHAIBHONW JCSATEIBbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U  ee
MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymel mpodeccun
U pealn30BbIBATh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTH M CHOCOOHOCTH
K MaTeMaTHYeCKOMY 0Opa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSHKECHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUUECKHUX 33/1ad MaTeMaTU4eCKOn
HaIPaBIICHHOCTH;
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7) 3KOJIOTHYECKOT0 BOCTTUTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, TOHUMAHNUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATBHON CPEIbl, OCOZHAHUE
IJI00AJBHOIO XapakTepa OHKOJOTMYECKUX Npo0sieM, OpUEHTalusi Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUM [JIs pElIeHHs 3aJad B O0JacTH OKpPY’KalIIed Cpensl,
IUIAHWPOBAHUE MOCTYIKOB M OIIEHKU X BO3MOXKHBIX IOCJIEACTBUN NJISi OKpYXKaroulei
Cpelibl;

8) HeHHOCTH HAYYHOT0 TTO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU W OOIIECTBEHHOW MPAKTUKH, TIOHUMAaHUE MAaTEeMAaTHUYECKOW HAyKH Kak
chepsl YeIOBEUECKON NESITEIbHOCTH, STANlOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
[UBUJIU3AIIMM, OBJAJCHUE S3BIKOM MaTEMaTUKH M MaTeMaTH4YeCKOW KyJIbTypou
Kak CpEJACTBOM TIO3HAHMSI  MHUpPa, TOTOBHOCTh  OCYHIECTBIISITH  MPOEKTHYIO
Y UCCIIE0BATENBCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJ/IBTATBI

B pesynbrare uzyueHuss MaTeMaTUKH Ha YpPOBHE CpeHEro oO0iiero oOpa3oBaHUs
y oOyuatoierocsi 0yayT choOpMUPOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHBIC YYCOHBIC
JIEHUCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHBbIC Yy4eOHBIC JEWUCTBUS, PETYJISTUBHbBIC
YHUBEpCaIbHbIC YICOHbBIE ICHUCTBHUS, COBMECTHAS ICATCIBHOCTb.

ITo3HaBaTe/IbHbIC YHUBEpPCAJbHbIC Y4eOHbIe AeiCTBHUSA
ba3oBble Jornyeckue JeicTeus:

BBISIBISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKKM MAaTEMATHYECKHX
OOBEKTOB, MOHSATHM, OTHOIIEHUH MEXIY MOHATHUSAMH, (POPMYIMPOBATH OIpENETICHUS
MOHSITUM, YCTAaHABIMBATH CYIIECTBEHHBbIM NPHU3HAK KIACCU(PUKALKUUA, OCHOBAHMS
11 000011IEHUS M CPAaBHEHUS, KPUTEPUU POBOJUMOTO aHAJIN3a;

BOCIPUHUMATh, GOPMYJIUPOBATH U MPEOOPA3OBBIBATH CYKJICHUS: YTBEPIUTEIIbHbIC
Y OTpULIATETIbHbIE, €MIUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOPEUUS
B (akrax, [aHHbIX, HAONIOJCHUSIX W YTBEPKACHUSAX, MpeasiaraTb KpHUTEpUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUUN;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHTYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHUIM
(OpsiMble W OT MPOTHBHOTO), BBICTpAaUBATh APIYMEHTALMIO, MPUBOIAUTH MPHUMEPHI
¥ KOHTPIIPUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHUS U BHIBOJIBI;

BBIOMpATh cOCcO0 pelieHusl yueOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pellieHus1, BIOMpaTh HanboJiee MOAXOIAIINN ¢ YUETOM CaMOCTOSITEIbHO BBIJEIEHHBIX
KPUTEPUEB).
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ba3oBble ucciiegoBaTeIbCKHeE JeHCTBHA.

WCIOJIb30BaTh  BOMPOCHI KAk HCCIECNOBATENbCKHUM  WHCTPYMEHT  ITO3HAHUSA,
bopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOpPEUHE, MpOoOIeMy, YyCTaHABIUBATh
HMCKOMOE U JJaHHOE, POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM ~ 3KCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SBICHHUSA, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy 00BEKTaMU, SBJICHUSIMHU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (popMynupoBaTh O0O0OOIIEHUsT M BBIBOJALI IO pe3yJbTaTam
MIPOBEJICHHOTO0 HAOJIOJEHHUSI, UCCIEA0BaHUsA, OLIEHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BBIBOJIOB M O0O00OIIICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUIATh
MPEIMOJIOAKEHHS O €0 PAa3BUTHUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH JeDUITUTH HHGOPMAIIUU, TAaHHBIX, HEOOXOUMBIX JIJI1 OTBETA HA BOIMPOC
U JUIS pELLICHHUS 3a]1a4u;

BbIOMpaTh HMHQPOPMAIUI0O W3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(POPMAILIUIO PA3JIMYHBIX BUIOB U (PopM
MpEeACTaBICHHUS;

CTPYKTYpPUpPOBaTh HMH(POPMAIIUIO, TMPEJACTABISATh €€ B Pa3IMYHBIX (QopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HAJIE)KHOCTb MH(OpPMaLMK IO CaMOCTOSTENIBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE YueOHbIE [1eiiCTBHUS
Oo0mennue:

BOCHIPUHUMATh U (OPMYIUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEJIAMH OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
Y IMCbMEHHBIX TEKCTAaX, 1aBaTh IIOSCHEHUS 110 X0y PELICHHS 3a1a491, KOMMEHTHPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B XOJ€ OOCYXJEHHs 3a/aBaThb BOIPOCHI MO CYIIECTBY OOCYXIAae€MOW TEMBI,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEU, HALIEJICHHbIE HA MOMCK pEIICHHUS,
COMOCTABJIATh CBOM CYXICHUS C CYXACHUSIMU JpPYTUX YYaCTHUKOB JUaiora,
oOHapyXHUBaTh pa3IMuue U CXOACTBO IMO3UIIMMA, B KOPPEKTHOU PopMe (HopMyIupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHHsS 3a7aud, OSKCIEPHUMEHTA, MCCIEI0BaHU,
MPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (opMaT BBHICTYIUIGHHS C YYE€TOM 3aaay
pe3eHTallMi U 0COOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE yUeOHbIE eliCTBUSA
Camoopranmsamnus:

COCTABJISITh IJIaH, aJITOPUTM PEILICHUS 3a/1a4d, BEIOUPATH CIIOCO0 PEIICHUSI C YYETOM
UMEIOIMXCA  PECYpCOB M COOCTBEHHBIX  BO3MOMKHOCTEH, apryMEHTHpPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH C y4€TOM HOBOW MH(OpMAIUH.



)

CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU TIO3HABATEIbHOU pedieKcHHd KaK OCO3HAHMS COBEPIIAECMBIX
JIEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, HMX PE3YylbTAaTOB, BIAAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJISI IPOLECCa M pPe3yibTaTa PELICHHs MaTeMaTH4eCKOU
3aJa4uu;

OpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pELICHUH 3ajauH,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3y/bTaTa LEJIU U YCIOBUSAM, OOBACHATH MHPUUYUHBI
JOCTUKEHMSI WIIM HEIOCTHIKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeIbLHOCTD:

HOHHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHMBUYaJIbHOU pabOThI
OpU peuieHUH Y4eOHbIX 3a/Jay, NPUHHMATh LEJIb COBMECTHOM JESTENIbHOCTH,
IJIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paboThl, paclnpeAessaTb BUABI paloT,
JOTOBapUBAaThCS, OOCYX JaTh MpPOLECC M pe3yiapTaT padboThl, 0000LIaTh MHEHUs
HECKOJIbKHX JIFOJCH;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIIOIHITH CBOIO YAaCTh paOOTHI M KOOPAUHUPOBATH CBOU
JEUCTBUA C APYTHMMH WICHAMH KOMaH/bl, OLIEHUBATh KA4€CTBO CBOErO BKJIaJa B OOLIUI
OPOAYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

IIpeaMeTHbie pe3yabTaTbl OCBOCHHUs (enepanbHO pabouelt TPOrpaMmbl
[0 MaTeMaTUKE MPEICTABJICHBI MO rojgaM OOy4YeHHUs B paMKaX OTIEJIbHBIX YYEOHBIX
KYPCOB B COOTBETCTBYIOLIUX pa3Aeiax HACTOALIEH ITPOTPAMMEL.
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOnblil Kypc «Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHANIM3a» SIBISAETCS OAHUM
u3 HamOoJee 3HAUYMMBIX B MPOrpaMMe CPeIHEro oOmiero oOpa3oBaHHUA, MOCKOIBKY,
C OJITHOM CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y Il U3Y4eHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpyroil CTOPOHBI, (POPMHUPYET JOTUYECKOE H
abCTpakTHOE MBIIICHHE OOYydYalolUXCsl Ha YPOBHE, HEOOXOIUMOM JJisi OCBOCHUS
uH(pOpPMaATUKK, OOIECTBO3HAHMS, WCTOPUHU, CJIOBECHOCTH W JPYTUX JIHUCUUILIUH.
B pamkax paHHOro ydeOHOro Kypca oOydYaroliuecsi OBJIaJIeBalOT YHHUBEPCAJIbHBIM
A3BIKOM  COBPEMEHHOM  Hayku, Kotopas (OpMyIHpyeT CBOM  JTOCTHXKEHUS
B MaTeMaTU4YeCcKOil Gopme.

VY4eOHblll Kypc ajireOpbl M Havaja MaTeMaTUYECKOro aHaJIN3a 3aKIaJblBAE€T OCHOBY
JUIA YCHEIIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHH, OHOJOTHH, MOHUMAaHUS
OCHOBHBIX TEHIEHIUN pPa3BUTHS SKOHOMUKHM M OOIIECTBEHHOM 3>KWU3HH, MO3BOJISIET
OpUEHTHUPOBAThCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEpPEHHO MHCIIONb30BaTh WX JJIs JajbHelmero oOpa3oBaHHs M B IOBCEIHEBHOMN
#u3HU. OBnazieHue aOCTPaKTHBIMU M JIOTUUECKH CTPOTMMH KOHCTPYKIUSIMU aiareOpbl
M MaTeMaTHYeCKOrO0 aHaliu3a pas3BUBACT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HWCTUHHOCTb, JIOKA3bIBaTh YTBEPKIEHUS C MOMOIIBI HWHIYKIUU
M paccyXnaaTb JEIyKTHUBHO, HCHOJb30BaTh OOOOIIEHHE UM  KOHKPETHU3ALUIO,
abcTparvupoBaHUe U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone uzyduenus: yueOGHOro Kypca «Anredpa 1 Hauajga MaTeMaTHUYECKOr0 aHATTU3a»
oOyuaroluecs MoJiy4atoT HOBbIN ONBIT PEIICHUs MPUKIIAIHBIX 33]1a4, CAMOCTOSITEILHOTO
NOCTPOEHUSI MAaTEMAaTHYECKUX MOJENEN pEeabHbIX CHUTyalWld, WHTEPIPETALHNH
MOJIYYEHHBIX PEIIECHUM, 3HAKOMSITCS C IPUMEPAMH MATEMAaTHUYECKUX 3aKOHOMEPHOCTEMN
B IIPUPO/JIE, HAYKE U UCKYCCTBE, C BBLAAIOIIUMUCS MATEMATHYECKUMU OTKPBITUAMH U UX
aBTOpaMH.

VYueOHbIll Kypc 001aa€T BOCIIUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIM peain3yeTcs
KaKk Yepe3 Y4eOHbId MaTepual, CIOCOOCTBYIOMUNA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUs, Tak M uyepe3 creuuduky ydeOHOW [eATeTbHOCTH, TpeOyrome
MIPOJIOJKATENBHOM KOHUEHTPALMM BHUMAHHUS, CAMOCTOSITENBHOCTH, AaKKypaTHOCTH
U OTBETCTBEHHOCTH 32 MOJyYCHHbIN pe3yJIbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTEeMaTHYECKOTO aHaln3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B crtpykrype yueOHOro Kypca «Anredpa M Hayajsa MaTEMaTHYECKOTO aHAIU3a»
BBIJIETICHBI CIIETYIOIINE COACPKATEIbHO-METOIUYECKUE JIMHUU: «HUCNa U BEIYUCTICHUS,
«Dynknun u rpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hauama matemaTudyeckoro
aHanu3a», «MHOXKecTBa M JIOTHMKa». Bce OCHOBHBIE CO/EpXKATEIbHO-METOJAUYECKUE
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JUHUM U3YYalOTCsl HA MPOTSXKEHUHU JBYX JIET OOY4YEHHs Ha YPOBHE CPEIHEro OO0ILero
00pa3oBaHUsl, €CTECTBEHHO JOIMOJHSIS IPYT Apyra W MOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMU U pasjenaMu. JlaHHbIN y4eOHbIH KypcC SIBISETCS WHTErPATUBHBIM, MOCKOJBKY
o0BbeIMHAET B ceOe colepiKaHne HECKOJIBKUX MaTeMaTHYECKUX TUCIUIUINH, TAKHMX Kak
anredpa, TPUTOHOMETPUS, MATEMATUYECKUI aHAIN3, TEOPUS MHOXKECTB, MaTeMaTHYeCKast
noruka u apyrue. [lo Mepe Toro kak oOyyaromniiecsi OBJIaIeBalOT Bce Oosiee MIMPOKUM
MaTeMaTHYeCKUM  ammapatoM, y  HHX  [OCIeNoBaTtenbHO  (opmupyercs
U COBEPILEHCTBYETCS YMEHUE CTPOUTh MAaTEMATUYECKYIO MOJIENIb pPeaJbHON CUTYalllH,
MPUMEHSATh 3HAaHWS, TOJYYCHHBIC TPH HW3YYECHUH Y4YEeOHOTO Kypca, IS pelieHUs
CaMOCTOSTENIbHO  CHOpMYJIMPOBAHHOM  MaTeMaTWYeCcKOM  3aJaud, a  3aTeM
VMHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTONMYECKasE JHHUS «Yucaa ¥ BBIYUCICHHUS» 3aBeplIacT
dbopMHpOBaHHWE HABBIKOB HCIIOIB30BaHUSA JEUCTBUTEIBHBIX YHCEI, KOTOpPOE OBLIO
HayaTo Ha YpPOBHE OCHOBHOro oOIiero oOpaszoBanusi. Ha ypoBHe cpenHero oOiiero
oOpa3zoBaHusi 0c000€ BHUMaHHUE yJnemnsieTcss (POpMUPOBAHHIO HABBIKOB pallMOHATBHBIX
BBIYKCIICHUN, BKIIIOYAIOIIMX B CeOsl UCMOJIb30BAHUE PA3IUYHBIX (POpPM 3allUCHU YHCIIA,
yMEHUE JeJlaTh TPUKHUIKY, BBITIOJHITh MPUOIMIKEHHBIE BBIYUCICHUS, OICHUBATH
YHUCJIOBbIE BBIpAKEHHUSA, PabOTaTh C MAaTeMAaTHYECKUMHU KOHCTaHTaMu. MHOXeCTBa
HATypalbHBIX, IIENBIX, PAIMOHAIBHBIX W JACHCTBUTEIBHBIX YHCEN JIOMOJHSIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4HCel. B KaxaoM M3 3THUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My chenupuyYecKue 3aJadyd U OIlepaluu: JCJICHHE Halelo,
OTIEPUPOBAHUE OCTaTKaMHW Ha MHOXECTBE IIENBIX YHCEeNI, OCO0BbIe CBOMCTBa
pPallMOHANBHBIX W HUPPAIMOHANBHBIX YHCET, apuPMETUYECKHUE OTepaluu, a TaKKe
W3BIICYCHUE KOPHS HATypaJlbHOW CTETIEHH HAa MHOXKECTBE KOMIUICKCHBIX YHCET.
bnarogaps  mociemoBaTeNbHOMY — pPACHIMPEHHIO  Kpyra  HUCIHOJB3YEMBIX  YHCEll
U 3HAKOMCTBY C BO3MOJKHOCTSIMH WX MPUMEHEHHMS NJIs PEIICHUs Pa3IMYHBIX 3a]1a4
dopMupyeTcsi TpeAcTaBIeHHE O EIWHCTBE MaTeMaTHKA Kak HAayKd W €€ pOJu
B TIOCTPOCHHM MOJIENEeH peajlbHOro0 MHpa, HIMPOKO HCHOIB3YIOTCS 000011eHne
¥ KOHKpETH3aIHs.

JIuaust «YpaBHEHUS M HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHUHU BCEro 00ydeHUs
Ha ypOBHE CpellHEro o01ero o0pa3oBaHus, MOCKOJIbKY B KoM paszzaeine [Iporpammbl
MPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOIIMX 3a1ad. B pesynprare oOyuaromuecs
OBJIAJICBAIOT PA3JMYHBIMA METOJAMHU PEIICHUS PalUOHAIBHBIX, HPPALUOHATBHBIX,
MOKa3aTeNIbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB
M CHUCTEM, a TaKXe 3aJad, COJepKalMx napamerpsl. [lomydeHHbIE yMEHHs IIMPOKO
WCTIOJIB3YIOTCSL TIPH UCCIEA0BAaHUM (DYHKITUI C TMTOMOIIBIO MPOU3BOIHOM, MIPU PEIICHUN
NPUKJIQIHBIX 3a7a4 W 33/1ad Ha HAXO0XIACHUEC HAMOOJBINMX W HAUMCHBIIUX 3HAYCHUI
dbynknuu. JlaHHas conmep:kaTesbHAsl JUHUS BKIIOYaeT B cebs Takxke (hopmupoBaHue
YMEHUW BBIIONHATH pacdyeTrhl 1o (opmynaM, mNpeoOpa3oBaHUs PAMOHAIBHBIX,
UPpAlMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPOKEHUH, a TaKKEe BBIPAXKCHUH,
colepkalmmx cTeneHn u Jjorapudmel. braromaps usydeHuio anreOpandeckoro
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MaTepuaga MPOUCXOAMUT JalbHEHIIee Pa3BUTHE AITOPUTMHUUYECKOTO U aOCTPaKTHOTO
MBILLUIEHUS 00y4aroumxcs, OpMHUPYIOTCS HaBBIKU JIEAYKTUBHBIX PACCYKIEHUMN, pa0OThI
C CUMBOJIBHBIMU (pOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCHMOCTEN B BUJE
paBEeHCTB W HepaBeHCTB. Aurebpa mpennaraetT 3S((eKTHBHbIE HWHCTPYMEHTHI
JUISL pELLICHUS IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJIAIHO JEMOHCTPUPYET
CBOM BO3MOXXHOCTH Kak SI3bIKa HAYKH.
ConepxxarenbHo-MeTOoqMueckass  JuHUA ~ «DyHKmuM U rpaduKu»  TECHO
neperieTaeTcs ¢ APYrUMU JUHUSIMH Yy4e0HOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aaeT  IOCIENOBAaTENIbHOCTh  M3Y4YEHHMs  Marepuana. V3ydeHume  cTeneHHOW,
MOKa3aTeIbHON, JOrapu(pMUUIECKOM W TPUTOHOMETPUUECKHX (YHKIUH, UX CBONCTB
U TpaduKOB, UCHOJIb30BaHME (YHKIUN A pEIIeHUs 3a1ad U3 JAPYTruX y4eOHBIX
IIPEIMETOB M PEaJbHOM XKU3HU TECHO CBA3AHO KaK C MAaTEMaTUYECKUM AHAIN30M,
TaK U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM 0oJiblIOe BHUMAHUE yIEsAETCs
(opMUPOBaHNIO YMEHHUS BbIpaxaTb (OpMYyJIaMU 3aBUCUMOCTH MEX]Y Pa3IMYHBIMU
BEJIMYMHAMU, UCCIEA0BaTh MOITYYEHHbIE (DYHKIMH, CTPOUTh UX rpaduku. Marepuan
ATOU COZEpPKATEIBHON JJMHUY HAIIEJIEH Ha Pa3BUTHE YMEHUIN U HABBIKOB, MTO3BOJISIOIIMX
BBIpaXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMM B Pa3IM4YHON (pOpMe: aHAIUTUYECKOM,
rpadguueckoil u cnoBecHoOi. Ero n3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILLUIEHUS, CHOCOOHOCTH K 000OIICHNIO U KOHKPETU3AIMH, NCIIOJIb30BaHNIO aHATIOTHH.

ConepxarenpHass JmHUA «Havana wmareMaTWyeckoro aHaimusa» I03BOJISAET
CYLLIECTBEHHO pAaCIIUPUTh KPYyr KaK MaTEeMaTUYeCKHX, TaK M MPUKIAAHBIX 3a/ad,
JOCTYMHBIX 00YYaIOUIUMCS, TaK KaK y HUX MOSIBJISIETCS BO3MOYKHOCTh CTPOUTDH IpapUKu
CJIOXHBIX (DYHKIUH, ONPEAENsITh UX HAUOObIINE U HAUMEHBIIINE 3HAYEHUS, BBIYUCIISATh
wiomaau GUryp u o0beMbl Tel, HaXOAUTh CKOPOCTH U YCKOpEHHUs Ipoueccos. J(aHHas
coJiep KaTesIbHAsI JIMHKUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH TIOCTPOEHUSI MaTEMAaTHYECKHUX
MOZEJIe  peaNbHbIX CHUTyallMid, TIO3BOJISIET HAXOJWUTh HAWIyYllIee pEIICHUE
B IPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-)KOHOMHUYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBAMHM MAaT€MaTHYECKOr0 aHajliu3a CHOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO,
(OpMaNIbHO-JIOTMYECKOTO M KPEAaTUBHOTO MBIIUICHUSA, (OPMUPOBAHUIO yMEHUUN
pacno3HaBaTh NPOSBICHHS 3aKOHOB MAaTEMATHKM B HAayKe, TEXHHKE U HCKYCCTBE.
OOyuaroiyecs y3HAIOT O BBIJAIOIIMXCSA PE3YNbTATaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYECKas! JTUHUA «MHOXECTBa U JIOTUKa» BKIIOYAEeT B ceOs
AJIEMEHTBI TEOPUH MHOXECTB U MAaTEMATUYECKOM JIOTHUKU. TeopeTHKO-MHOKECTBEHHBIE
MIPEACTABICHNUS] NPOHU3BIBAIOT BECh KypC IIKOJBbHONM MaTEMaTUKH M IPEJIararT
HanOoJiee YHHMBEPCAIbHBINA S3bIK, OOBEIMHSIONIMI BCE pa3fesibl MaTEeMaTUKU U €€
MIPUIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKHUE JUCLUIUIMHBI U UX MPUIIOKEHUS
B enuHOe lenoe. BaxkHO 1aTh BO3MOXHOCTH OOyd4arolmeMycs MOHMMATh TEOPETHKO-
MHOXXECTBEHHBIM  SI3bIK ~ COBPEMEHHOM  MaTeMaTWUKM U  HUCIHOJIb30BaTh  €ro
JUTSL BBIPAXKEHUSI CBOMX MbICHEH. J[pyruM BaKHBIM NPU3HAKOM MATEMATUKH KaK HayKd
cleAyeT MNpU3HATh CBONCTBEHHYIO €W CTPOrocTh OOOCHOBAaHUW U CIIEIOBAaHHE
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OTIpENIeTICHHBIM TpaBUaM TOCTPOCHUS JTOKA3aTeIhCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTEeMaTHYeCKON JIOTUKA  CIIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBINIJICHHS
00yJaromuXxcsi, MO3BOJSIET UM CTPOHWTH CBOM PACCYXICHHS HA OCHOBE JIOTHUECKHUX
npaBuj, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B y4eOHOM Kypce «Anredpa u Hayaia MaTeMaTHIECKOTO aHaN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO MOJICTUPOBAHUSI, KOTOPBIC MPU3BAHBI CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABHIKOB TMOCTPOCHHS MOJENICH pPEaTbHBIX CHUTYaIlUid, WCCIICIOBAHUS
TUX MOJEJNed C TIOMONIbIO ammapara ainreOpsl W MaTEeMaTHYeCKOTO aHaju3a,
WHTEPIPETAMHA TOJTYYCHHBIX PE3YJIbTaTOB. TakWe 3aJaHusl BIUICTCHBI B KaXKIbIH
U3 paslenoB MPOTpPaMMbl, IOCKOJIBKY BeCh MaTepuand ydeOHOro Kypca HIHpPOKO
UCTIONIB3YETCSl NI PEIICHWS TNPUKIAIHBIX 3adad. [lpm  pemieHuu  peanbHBIX
MPAKTUYECKHX 33/a4 00ydJarorecs: pa3BuBaloT HabII0JaTeIbHOCTh, YMEHNE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCIOJNB30BAaTh AaHAJIOTHIO, 0000maTh U
KOHKPETH3UPOBaTh Tpodiemy. JlesreabHOCTh TI0 (hOPMHPOBAHUIO HABBHIKOB PEIICHUS
NPUKJIAJHBIX 33/1ad OPraHU3yeTCsl B IMPOIECCe M3YUYEHUs BCEX TeM y4eOHOTo Kypca
«Anre0Opa 1 Hayana MaTeMaTHYECKOTO aHAIN3ay.

OO611ee yucio yacoB, peKOMEHJOBAHHBIX JJISI U3YUEHHUs YyueOHOro Kypca «Anredpa
M Hayaja MaTeMaTH4YecKoro aHanmmsa», — 272 daca: B 10 kimacce — 136 yvacoB (4 vaca
B Hefento), B 11 kiacce — 136 yacoB (4 daca B HeJEI0).

Bo3MmoskHa KOppeKTHUpOBKa 00IIIETO YKCIIa YaCOB, PEKOMEHI0BAHHBIX JJISl U3YUYEHUS
y4eOHOT0 Kypca, C YI4€TOM WHANBHIYATIBHOTO MOIX04a 00pa30BaTENbHBIX OpraHU3anit
K yIIyOJIeHHOMY HM3y4YEHHUIO anreOpbl U Hayal MaTeMaTHYeCKOrO aHaiu3a, B paMKax
COOJII0/IEHN S TATUEHUYECKUX HOPMATHUBOB K HEJIEIbHOM 00pa30BaTeIbHON HArpy3Ke.

COAEPXAHUE OBYYEHUA
10 KITACC

Yucia v BbIYUCTICHUSA

Panmonansupie uncia. OOBIKHOBEHHBIE W JECATUYHBIC JPOOH, TIPOLICHTHI,
OeckoHeuHble nepuoauyeckue apoou. [lpumenenue apodeit u NpOLEHTOB ISl PEIICHUs
MIPUKJIAIHBIX 33]1a4 U3 Pa3JIM4YHBIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JlelicTBUTENbHBIE  Yucla.  PalMoHalbHBIE W UPpPALMOHAJIBHBIE  YHCIIA.
ApudmMernueckre onepanuu ¢ JeUCTBUTEIBHBIMU YuciiaMyd. MOAyb TeHCTBUTEILHOTO
yucia v ero cBorcrpa. [IpubnvkeHHbIe BBIYUCIICHUS, TTPaBUIa OKPYTJICHUS, IPUKUIKA
Y OLICHKA PE3yJIbTaTa BEIYMCIICHHM.

Crenenb ¢ 1enbIM okasaresiaeM. bunom Hrrotona. Mcmonb3oBaHue mMOaXOAAIEN
dbopMBl  3amMCH  JEHCTBUTENBHBIX YWCEN JUIS PEIICHUS TMPAKTUYSCKUX 3a/a4
Y MPEICTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaIbHOM CTENEHHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM  TIOKa3aTeJleM W €€  CBOMCTBa, CTENEHb
C JIEUCTBUTEIBHBIM ITIOKA3aTEIIEM.
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Jlorapugpm uymcna. CpoiictBa Jnorapudma. JlecsiTuuHble U  HaATypalbHbIC
JOTapU(PMBI.

CuHyc, KOCHUHYC, TaHTE€HC, KOTAaHI'€HC YHCIOBOTO AapryMEHTa. ApKCHHYC,
apKKOCHUHYC M apKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnecTBa ¥ TOXJECTBEHHbIE NMPEe0oOpa3oBaHMs. Y paBHEHUE, KOPEHb YpPaBHEHUS.
PaBHOCUNIBHBIE ypaBHEHMSI W  ypaBHEHHUS-CIEACTBUA. HepaBeHCTBO, pelIeHUE
HEPABEHCTBA.

OcCHOBHBIE METOBI PEIICHUS] IEJNbIX U JPOOHO-pAllMOHANBHBIX YpaBHEHUU
U HEpaBeHCTB. MHOrowieHsl OT OJHOM TIepeMEeHHOW. JlelleHne MHOrouIeHa
Ha MHOTO4JIeH ¢ octaTkoM. Teopema be3y. MHorousneHs! ¢ ueasiMu KodhPuiimeHTamu.
Teopema Buera.

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHHM, COACPKAITUX CTEIIEHU 1 KOPHHU.

Wppaunonaneueie ypaBHeHHs. OCHOBHBIE METOAbl PEUICHUS HPPALMOHAIbHBIX
YpaBHECHUM.

ITokazarenbHble ypaBHEHHS. (OCHOBHBIE METOAbl PELICHUS IOKa3aTENIbHBIX
YpaBHEHU.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALTUX Jorapumebl.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObI PELICHUS JIOTApU(DMHUUECKUX
YpaBHEHU.

OcHoBHBIE TpuroHOMeTprudeckue dhopmysbl. [IpeoOpazoBaHe TPUTOHOMETPUUIECKIX
BBIpaXCHUU. PelieHne TpUroHOMETpUYECKUX YPABHEHU .

Pemienue cucrem NMMHENHBIX ypaBHEHUNW. MaTpuila CUCTEMBI JIMHENHBIX YPABHEHUN.
Onpenenurenb MaTpUIBl 2X2, €ro reOMETPUYECKUN CMBICT U CBOMCTBA, BBIUMCIICHUE
€ro 3HA4YE€HUs, NPUMEHEHUE OMNPEACIUTENS [JIs PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUM. Pelienne npukIiIaiHbixX 3a/1a4 ¢ MOMOIIBI0 CUCTEMBI JUHEUHBIX YPABHEHUN.
HccenenoBanre noOCTpOCHHOW MOJEIH € ITIOMOIIBIO MATPUL] U ONIPEAEIUTEIIEH.

[ToctpoeHne wmareMaTUYECKUX MOJAEIEH pealbHOM CUTyallud C I[IOMOIIBIO
YpaBHEHUW W HEpPaBeHCTB. [IpuMeHeHHE ypaBHEHHWN W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a/1ay U 337]a4 U3 pa3IMYHbIX 00JIacTel HAYKU U PEaIbHOM KU3HU.

DOyHKUUM U rpaduku

OyHkuUsA, cnocodbl 3agaHus  QyHKIuU. B3auMHO o0OpaTHble  QYHKIUU.
Kommozumus gyskiuii. ['paduk pyHknmm. IneMeHTapHbie TpeoOpa3oBaHus rpaukoB
(byHKITHIA.

OObnacTe ompeneneHUss U MHOXKECTBO 3HaueHWd (ynkuuu. Hynu ¢yHkuum.
[IpoMexyTku 3HaKomocTtossHCTBa. YeTHble W HedeTHble GyHKIuH. [lepuonnyeckue
¢ynkuuu. [IpomMexyTKM MOHOTOHHOCTH (DYHKIIMHU. MaKkCUMyMbl U MUHUMYMBbI (DYHKITUH.
HauOounbiiiee 1 HauMeHblee 3HauyeHus: QYHKIMKU HAa IPOMEXKYTKE.

Jluneitnasi, KBagpaTU4Has ¥ JPOOHO-IMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
HCCJIEIOBaHUE U TOCTPOCHUE UX IPaUKOB.
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CrenenHass (QyHKIMsS C HaTypaJbHbIM U IENbIM TMoOKa3areneMm. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS N-0il CTeNeHN Kak (YHKIIMH OOpaTHOM CTEreHu
C HaTypaJIbHBIM MTOKa3aTeJIeM.

[TokazatenpHast u JorapudmMuueckas (QyHKIUM, HX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB QyHKIUHI 1J1s1 pelIeHus] ypaBHEHHH.

Tpuronomerpudeckasi OKpyKHOCTb, OMPEEIICHNE TPUTOHOMETPUUYECKUX (HYHKITHI
YHCIIOBOTO apryMEeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBaeHusX. ['paduku
peanbHBIX 3aBHCUMOCTEH.

Hayaja maTeMaTH4eCKOro aHAIH3a

[TocnenoBarenbHOCTH, CIOCOOBI  3aJlaHus  MoOcienoBareabHOCTe.  Merton
MaTeMaTU4eCKOM MHIYKIUU. MOHOTOHHBIE U OIPaHUYEHHBIE ITOCIEAOBATEIBLHOCTH.
HcTopust BO3HUKHOBEHHUS! MATEMATUYECKOTO aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas M TreoMeTpuyeckas Iporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccusa. CymMMa OECKOHEUHO YOBIBAIOLIEH TI'€OMETPUUYECKOM
nporpeccuy. JIMHEWHBIM W AKCIMOHEHUHAIBbHBIA pocT. Yucno e. dopmyiia CIOKHBIX
IPOLICHTOB. M cIonp30BaHue NMPOrpeCCUN Uil PELICHUS PEalbHbIX 3a/1ad MPUKIAJIHOIO
Xapakrepa.

HenpepriBable (QyHKIIMU U UX cBOoMcTBA. Touku paspbiBa. ACUMHOTOTHI rpadUKOB
¢bynkuuid. CoiicTBa (GYHKUMIM HENPEpPhIBHBIX Ha OTpe3ke. MeToJ HHTEepBaJIOB
JUTSl penieHust HepaBeHCTB. [[pruMeHeHne CBOMCTB HEMPEPhIBHBIX (DYHKLIMMA /1Sl peLICHUs
3a/1ad4.

IlepBas u BTOpas mnpousBogHble ¢QyHKIUU. OrnpeneneHue, reoMeTpPUUECKUn
1 (pu3nuecKkuil CMbBICT TPOU3BOHON. YpaBHEHHE KacaTelIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie 3neMeHTapHbIX (GyHKUMNA. [Ipow3BogHasi CymMMmbl, MPOU3BENCHUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIHUI.

MHoxecTBa U JIOTHKA
MHO0K€eCTBO, Oonepanyu HajJ, MHOKECTBAMU M MX CBOMCTBA. [[narpammel Ditnepa—
Benna. [IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O amIapara sl ONMCAaHUs PEeAIbHBIX
IIPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 3314 U3 IPYTUX YUYEOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CJICJICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KJIACC

Yucsia v BbIYUCJICHUSA
Harypanbhubie u niensie uncina. [I[puMeHeHne mpu3HaKkoB JSTUMOCTHU LEJIbIX YHUCEIT,
HauOobIIMi o0 neautens (nanee — HOJl) u nHanMenslnee ollee KpaTHoe (fanee —
HOK), octatkoB o Mmoay:mto, anroput™ma EBknuaa s pemeHus 3aj1a4 B HEIbIX YUCIIaX.
Kommiexcupie uyncna. Anredpandeckas U TpUroHOMeTpruueckass (hOpMbl 3alucu
KOMILJIEKCHOTO 4ucia. ApudMeThueckue Omnepaluu ¢ KOMIUICKCHBIMU YHCJIaMH.
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N300pakeHre KOMIUJIEKCHBIX YHCENT Ha KOOPAMHATHOU miockocTu. @opmyina Myaspa.
Kopau n-oii creneHun u3 KOMIUIEKCHOTO 4ucia. [I[pyuMeHeHrne KOMIIJIEKCHBIX YHCEI
TUTSI petieHust GU3NIECKUX ¥ TEOMETPUUECKIX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucteMa U COBOKYNHOCTh YPaBHEHUN W HEPABEHCTB. PaBHOCUIIBHBIE CHUCTEMBbI
Y CUCTEMBI-CIIEACTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKHUX YPAaBHEHHI C MOMOIIbIO TPUTOHOMETPUYECKON
OKPY>KHOCTH. PernieHne TpuroHoMeTpuIeCKuX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUS HPPALMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEMICHUSI CUCTEM M COBOKYIIHOCTEW palMOHAJIbHBIX,
HppanMoHaIbHbIX, MOKA3aTEJIbHBIX U JOTapU(DMUUYECKUX YPABHECHUM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMM.

[IpumeHeHnEe ypaBHEHHMI, CHCTEM M HEPABEHCTB K PEIICHUI0O MaTeMaTHYECKUX
3alady U 3a7a4 U3 PA3IMYHBIX O0JACTEel HAayKu W PealbHOM >KU3HU, UHTEPIpETAIUs
IIOJIyYE€HHBIX PE3YJIbTATOB.

DOyHKUNH U rpaduku

I'paduk xomnozunuu GyHkuui. ['eometpudeckue oOpasbl ypaBHEHHI U HEPABEHCTB
Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QyHKINHU, UX CBONCTBA U TPaPUKH.

['padmyeckue MeTonbl pelieHusl ypaBHEHU U HepaBeHCTB. [ paduueckue MeTo bl
peleHns 3a1a4 ¢ mapameTpaMu.

Hcnonbs3zoBanne  rpa@ukoB  (QyHKIOMI A7 MCCIEAOBAHMS  MPOLECCOB
U 3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NpPHU PEUICHUH 3aJad M3 JPYrUX YYEOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Hayajia MaTeMaTH4€CKOIro aHAIM3a

[IpuMeHeHrne TPOU3BOAHOM K HCCIEAOBAHMIO (YHKUMA HAa MOHOTOHHOCTH
U dKcTpeMyMbl. HaxoxaeHne HanOoJbIIero ¥ HauMEHBIIEro 3HAYCHU HerpephIBHON
(YyHKLIHU Ha OTPE3KE.

[IprMmenenne npon3BOAHOM ISl HAXOKAEHUS HAUITYUIIEro PENIEHUS B IPUKIATHBIX
3ajiavax, sl ONPEENICHUsI CKOPOCTH M YCKOPEHHUs IIpolecca, 3aJaHHOTo (opMyJIoi niu
rpaduKoM.

[lepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TepBOOOpasHbIX. I[lepBooOpazHbIe
arneMeHTapHbIX QpyHkumid. [IpaBuia HaxoXIeHUs IepBOOOPa3HBIX.

Nurerpan. I'eoMeTpudeckuil CMBICI HHTErpaia. BbIYuCIEHHE ONpPENETIEHHOIO
uHTerpana no gopmyne Herotona—Jlenouuna.

[IpumeHeHne MHTErpasia Ui HaXOXKACHUS IJIOMAACH MIOCKUX (GUTYp U 00bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemienuit  auddepeHuuanbHbIX  ypaBHEHUH. MaremaTuieckoe
MOJIEJIMPOBAHHUE PeabHBIX MPOLIECCOB C MOMOIIIbIO AU(dHepeHIIMaATbHBIX YPABHEHHI.

16



)
HPEAMETHBIE PE3YJIbTATBI

K koniy o6ydenus B 10 kiaacce o0ydaronuics mojJyqduT CICAYIOMIKNE MPeIMETHBIC
PE3yIbTaThI M0 OTACIBLHBIM TeMaM (eiepaTbHON paboueii mporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayana MaTeMaTHYECKOTO aHAIN3ay:

Yuciia v BbIYMCTICHHUS:

CBOOOZHO OINEpUpPOBaTh MOHATHSAMM: pAlUOHAJIBHOE YHUCIO, OECKOHEYHas
MepUoInYeCcKast 1poOb, MPOLIEHTHI, UPPALUOHATBHOE YUCIIO, MHOKECTBA PALIMOHATIBHBIX
Y J€HCTBUTENBHBIX YHCEI, MOYJIb IEHCTBUTEIBHOIO YUCIIA,;

OPUMEHATh IPOOH M MPOLEHTHI ISl PELICHUs MPUKIAIHBIX 3a/1ad U3 pa3IudHbIX
OTpacJIe 3HAHUW U PEAIbHOU KU3HU;

OPUMEHATh NPUOJMKEHHbIE BBIYUCIICHUS, IpaBWIa OKPYIJVIEHUS, HIPUKUAKY
U OLICHKY pe3yJbTaTa BbIUYNCICHUMN;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTENEHD C LIEIBIM I10KA3aTENIEM, HCIIOJIB30BATh
MOAXO/SILYI0 (POPMY 3aIIMCHU IEUCTBUTENIbHBIX YHCEI JIJISl pEIIEHUS MPAKTUYECKUX 3aa4
Y TIPEJICTABIICHUS JaHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHITHEM: apU(PMETUYECKUN KOpEHb HaTypajIbHOU
CTEIICHY;

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOO/IHO ONIEPUPOBATH MOHATHAMMU: JIOrapu(M YUCIIA, JECITUUHBIE U HATYPAJIbHBIE
JorapuQmsl;

CBOOOJITHO OMNEpPUPOBaTh MOHSATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHCJIOBOIO apIyMEHTa;

OIEpUPOBATh IOHATHUSAMHU: APKCHHYC, APKKOCHHYC MW apKTaHIE€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHMs M HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MIPUMEHSTH PA3JIMYHBIC METO bl PEIICHUS PALIMOHAIBHBIX U JPOOHO-PAIlMOHATBHBIX
YpPaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB JJIsI PEILICHHS HEPABEHCTB;

CBOOOZHO OIEpUpPOBaTh MOHSATUSMHU: MHOIOWIEH OT OJHOH IepeMEeHHOH,
MHOTOWIEH C ILEJbIMU KOd(pPUIMEeHTaMu, KOPHU MHOTOWIECHA, MPUMEHATH JI€JICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera i penienus
3a1ay;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CHCTEMa JMHEHHBIX YpPaBHEHUM, MaTpHIIA,
ONPENEIIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICT, UCTOJIb30BATh CBOWMCTBA
ompenenuTens 2 X 2 s BBIYUCICHHS €ro 3HAYCHUS, MPUMEHSATH OINPEACIUTEITN
IUISl PEUIEHUS CUCTEMBl JIMHEWHBIX YPaBHEHHWH, MOIEIUPOBATh PEaJbHBIC CHUTYalHH
C TMOMOLIBIO CHUCTEMBI JIMHEMHBIX YPABHEHUH, HCCIIEIOBATH ITOCTPOCHHBIE MOEIH
C IIOMOIIBIO MaTPUIL U ONPEIICIIUTENEH, UHTEPIPETUPOBATH OJYUYECHHBIN PE3YJIbTAT;

MCIIOJIh30BATh CBOMCTBA JIEUCTBHM ¢ KOPHIMU JIJIsl TPEOOpa30BaHUs BHIPAKCHHI;
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BBITIOJIHATh TPEOOpa3OBaHUs UHMCIOBBIX BBIPAKEHUN, COAEPIKAIIUX CTEIEeHU
C palMOHAIbHBIM MTOKA3aTEIEM;

MCIIOJIb30BaTh CBOWCTBA JIOTapU(MOB ISl MPeoOpa3oBaHUs JIOTapu(PMUUECKUX
BBIPAKCHUM;

CBOOOZIHO  OMEpUPOBATh  TMOHATUSAMHU:  HMPPALMOHANBHBIE, TOKAa3aTEJbHbIC
U JIoTapu(pMUUECKHE YpaBHEHUS, HAXOAUTh MX PELIECHUS C MOMOIIbIO PaBHOCHIIBHBIX
IIEPEXO0/I0B WIIA OCYIIECTBIISS IPOBEPKY KOPHEMN;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHEe (OPMYIBl s TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;

CBOOOJIHO OINEPUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, IPUMEHSTh
HeoOXonuMble (OPMYJbl JJIi PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHU;

MOJEJIUPOBATh peajbHbIE CUTYAlIMH Ha SI3bIKE aJIreOpbl, COCTABIISTh BBIPAKEHMUS,
YpPaBHEHMS, HEPABEHCTBA II0 YCJIOBHIO 3aJa4M, WCCIECIOBATH ITOCTPOCHHBIE MOJIEIH
C MCIIOJIb30BAaHHUEM allliapara ajareopsl.

DOyHKUUM U TPpaPUKu:

CBOOOJHO OINEpUPOBaTh MNOHATHUSAMHU: (PYHKIUSA, CIOCOOBI 3aJaHus (PYHKUUH,
B3aMMHO OOpaTHbIe (DYHKIIMH, KOMMO3UIIMA (PYHKIUH, Tpaduk (QyHKIINH, BBIIOIHATH
aJIeMEeHTapHbIE IPeoO0pa3zoBaHusl rpa@uKoB (HYHKIIHIA;

CBOOOJHO ONEPUPOBATH MOHATUAMU: 00JaCTh ONPEIEICHHSI I MHOKECTBO 3HAYEHUI
GyHKIMH, HyTU QYHKIIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZIHO  ONEpUPOBaTh MOHATHSAMM: UYETHblE M  HEYeTHble (PyHKUHUH,
nepuoandeckre (QYHKIUH, TPOMEKYTKA MOHOTOHHOCTH (YHKIIUH, MaKCHUMYyMBbI
U MHUHUMYMbl (QYHKIMH, HauOoiblllee W HaUMEHbIIEe 3HaueHUe (QYHKIUU
Ha MPOMEKYTKE;

CcBOOO/IHO OTIEPHPOBATH MOHATHIMU: CTENIEHHAs PYHKIHS C HATYPaJIbHBIM U LIETBIM
nokaszatesnemM, rpa@uK CTENEeHHOW (YHKIMHM C HAaTypaJbHBIM U LEJIbIM IOKa3aTeleM,
rpa@uKk KOpHS n-oMl CTENEeHH Kak (PYHKUMHM OOpaTHOM CTENEHUM C HATypabHbIM
HoKa3aTeseM;

OTIepUPOBATH MOHATHAMU: JTMHEHHAS, KBaJpaTUIHAs U IPOOHO-THHEHHAs PYHKIINH,
BBITOJIHATH 3JIEMEHTAPHOE HUCCIIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOZIHO OMNEpUPOBaTh MOHATUSAMHU: TIOKa3aTeNbHAas W Jorapupmuueckas
(GYHKIMH, UX CBOMCTBA U TpaMKH, UCIIOJIb30BATh X TpadUKH s pEIICHUs YpaBHEHU;

CBOOOJHO  OMEpPUPOBAaTh  MOHATHSIMU:  TPUTOHOMETPUYECKAas  OKPYKHOCTb,
oTpe/ieNIeHUE TPUTOHOMETPUYECKUX (QYHKITUI YHCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku (GYHKIUN AJI UCCIEA0BAHUS MPOLECCOB U 3aBUCUMOCTEH
IpU pElIeHUH 3a7ad U3 APYTruX y4eOHBIX MPEIMETOB U peajbHOW KU3HU, BBIPAKATh
dbopMynaMu 3aBUCUMOCTH MEXKAY BEIHUNHAMU;

Hayana MmaTeMaTH4eCKOro aHaJm3a:
CBOOOJHO OMEpUpPOBaTh TMOHATUAMH: apuUPMETUUYECKass U TeOMETpUYEecKas
nporpeccusi, OECKOHEYHO YyObIBarou[asi TeoMeTpUYecKkas Mporpeccus, JIUHEHHBIN
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U SKCIIOHEHIMAJIBHBIM POCT, (hOpMyJia CIIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIOJIb30BaTh IPOIPECCUU JJIs PEIICHUS pEalIbHBIX 3a/1a4 IPUKIIaJHOTO XapaKTepa;

CBOOOJIHO OINEpPUPOBATh MOHATUAMM: IOCIEI0BATENIBHOCTb, CIIOCOOBI 3a/laHus

HOCJIE0BATEIbHOCTEN, MOHOTOHHBIE U OTPaHUUEHHBIE MOCIIE10BATEIbHOCTH, IOHUMATh
OCHOBBI 3apO>KJICHUS] MAaTEMATUYECKOT0 aHAJIM3a KaK aHaJIn3a OECKOHEYHO MaJlblX;

CBOOOIHO OTEPUPOBATH MOHITHSIMH: HEMPEPHIBHbIE (PYHKIMHM, TOYKH pa3phbiBa
rpaduka QyHKIHH, aCHMITOTHI Ipadrka QyHKIUH;

CBOOOJTHO ~ONEpUPOBaTH MOHATHEM: (DYHKILMS, HEIpEepblBHAs Ha OTPE3KE,
MPUMEHSTh CBONCTBA HEMPEPHIBHBIX (DYHKIIMH ISl peLICHU 3a/1a4;

cBOOOJHO ONEpUPOBATHh MOHATUAMU: TIEPBAsi U BTOPAst MPOU3BOAHBIC (PYHKIINH,
KacareiabHas K rpaduKy QyHKINH;

BBIYUCTIATH MPOU3BOJIHBIE CYMMBI, POU3BEACHUS, YACTHOTO M KOMIIO3HIIUUA JIBYX
(YHKIMI, 3HaTh IPOU3BOJHBIE AIEMEHTAPHbBIX (PYHKLUII;

HCIIOJIb30BaTh TEOMETPUUECKUN U (DU3UUECKUI CMBICI TPOU3BOAHOM JJIsl pEeIICHUS
3a1ad.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO OTNEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEpAllMK HaJl MHOXKECTBAMU;

VCIIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Ui ONKWCAHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUM, TIPU PEILICHUH 3aa4 U3 IPYTUX YYEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHITHUSMH: OIpEJeIeHHe, TeopeMa, YpaBHCHHE-
CJIEACTBUE, CBOICTBO MATEMaTHYECKOTO OOBEKTa, 0KAa3aTeIhCTBO, PAaBHOCHIJIbHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koHiry oOyuenus B 11 kiacce o0y4arouiuiicss MOJIY4YHT CIAETYIONINE MPEIMETHBIE
PEe3yNbTaThI IO OTAEIBHBIM TeMaM (peepanbHoOi paboueit mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayana MaTEMaTUYECKOTO aHAIN3ay:

Yucya 1 BbIYUCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATHUAMM: HATYPAJIbHOE M IEJ0€ YHCIIO, MHOKECTBA
HATypaJbHBIX U LEJBIX YUCEIN, HCIIOIb30BATh IPU3HAKU JEIUMOCTH Lenbix ynces, HOJ
1 HOK HarypanbHBIX 4ncel Ju1s peleHus 3a/1a4, IPUMEHTh anroput™ EBknuaa;

cBOOO/IHO ONEPUPOBATh NOHATHEM OCTAaTKa 110 MOJIYJI0, 3alIMUChIBATh HATYpaJIbHbIE
YHUCJIa B PA3JIMYHBIX [IO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOZIHO OMNEpUPOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX ~YHCEJ, MpPEICTaBIsATh KOMIUIEKCHbIE 4YHCIa B ainreOpanyeckoi
U TPUTOHOMETPUYECKOW (opMe, BBIMONHATh apu(METHYECKHE ONEepalud C HUMHU
1 n300pakaThb Ha KOOPAUHATHOM MIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATUSAMHU:  HppalMOHANbHBIC, IOKa3aTeJIbHbIC
U JIorapu(pMUUECKHe HEPABEHCTBA, HAXOAUTh UX PELIECHUS C TOMOIIbIO PAaBHOCHIIBHBIX
[IEPEX0/10B;
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)

OCYIIECTBIISITh OTOOP KOpPHEH MpHU pPEHIeHHH TPUTOHOMETPUYECKOTO YPaBHEHMS,

CBOOO/IHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATh
HeoOXoAauMble (OpMynbl JUIsl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX
HEPaBEHCTB;

CBOOOZIHO ONEpUPOBATh MOHATUSMU: CHUCTEMAa U COBOKYIHOCTb YpaBHEHMMU
U HEpPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOIUThb PELICHUS
CUCTEMBl M COBOKYIHOCTEH pAalHMOHAJIBHBIX, HPPALMUOHAIBHBIX, I10KA3aTEJIbHBIX
U JIorapu(pMUIECKUX YPAaBHEHUN U HEPABEHCTB;

pelaTh palnvoHalbHbIE, HppallMOHANbHbIE, MOKa3aTeNbHbIE, JOrapupMUUECKUe
U TPUTOHOMETPUYECKHUE YPABHEHNS U HEPABEHCTBA, COAEPKAIIUE MOLYJIM U ITapaMeTphI;

NPUMEHATH Ipa)UueCcCKue METOBI AJIs PELLICHUS] YPaBHEHUI U HEPABEHCTB, a TAKXKe
3a/1a4 C IapaMeTpaMu;

MOJEJIUPOBATh peajbHbIE CUTYallMH Ha SI3bIKE aJreOpbl, COCTABIISTh BBIPAKEHMUS,
YPaBHEHMS, HEPABEHCTBA U KX CUCTEMBI 10 YCIIOBHIO 33J1a4H, HCCIIEIOBATH IOCTPOCHHBIE
MOJIEIM C UCIOJb30BAaHUEM ammapara aireOpbl, MHTEPIPETUPOBATH MOIYYCHHBIN
pe3yJIbTar.

DOyHKUUM U TPaPUKH:

CTpOUTh TpadUKH KOMIMO3ZUIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIIUU JABYX (DYHKIIHIA;

CTPOUTH T€OMETpUUeCcKue o0pas3bl YpaBHCHUN M HEPABEHCTB Ha KOOPJMHATHOU
IJIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKITUH;

MPUMEHSATh QYHKIMU JIJ11 MOACTIUPOBAHUS U UCCIIE0BAHUS PeaIbHBIX MIPOLIECCOB.

Hayana maTemaTnyeckoro anajamsa:

MCIIOJIb30BaTh MPOU3BOJHYIO MJisi MCCleN0BaHUA (YHKIMM Ha MOHOTOHHOCTB
U DKCTPEMYMBI;

HAaXOJUTh HaumOOJbIllee W HAWMEHbIEE 3HAYCHUA (YHKIUU HETPEPHIBHOM
Ha OTpE3KE;

UCIOJb30BaTh  MPOMU3BOJHYIO  JUJISI  HAaXOXKICHHMS  HAWIyYIIEro  pPEeLICHHs
B MPUKJIAJHBIX, B TOM UYHCJE COLMAIBbHO-’KOHOMHUYECKUX, 3a7auax, AJs ONpeesIeHUs
CKOPOCTH U YCKOPEHHUSI MPOLECCa, 3aJaHHOT0 (POpMYIION WU TpaduKoM;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: MEPBOOOpa3Has, ONPEIEICHHBIM HMHTErpal,
HaXOJHUTh IEPBOOOPA3HBIC IIEMEHTAPHBIX (PYHKIIMA M BRIYUCISATH HHTErpaj o hopmyie
Hrrorona—JleiOnuna;

HAXOIUTh IJIOUIAIN TUIOCKUX PUTYp U 0OBbEMBI TEJI C IOMOIIbIO UHTETpaa;

UMETh TMpEACTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAaHUM Ha IpUMEpPE
coctaBieHus nuddepeHITMaTbHBIX YPAaBHCHHUI;

pemiath MpHUKJIaJHbIE 3a7adyd, B TOM YHCIE COLMAJIbHO-3KOHOMUYECKOTO
1 GU3HYECKOro XapakTepa, CpeICTBAaMU MaTeMAaTHYECKOTO aHaJn3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HasBanne OcHOBHBIE BUIbI ACSATEILHOCTH
OcHOBHOE coziep>KaHne
pazzeina (TeMbl) o0ydJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JECTBUTEIILHBIX YHCEIL. HaJl MHO’KECTBAMH U UX CBOMCTBA. MHO>KECTBEHHBII armapar
MHOrOo4NEHBI. Juarpammel Disiepa — Benna. IUIS OIIMCAaHMS X0/1a PELICHUS

Panmonanbabie ypaBHEHUA
Y HEPABEHCTBA.

CucTeMbl TMHENHBIX
YpaBHEHUH

[IprmMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO afnmnapara

JUJIs1 pELICHUS 3aa4.

Pamnonaneabie unciia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC TTEPUOIUICCKHE IPOOH.
[Tpumenenue npoOeii 1 MPOIEHTOB

JUJIs1 pELICHUS TIPUKJIAIHBIX 3a/1a4.
JleCTBUTENIBHBIC YHCIIA.
PanmonanbsHbie ¥ UppalMOHANIbHbBIC
yucaa. ApupMeTHIecKre onepanuu

C JICMCTBUTEIHLHBIMU YHCJIAMH.
MonyJib IENCTBUTEIBLHOTO YUCIIA U €TO
cBoiicTBa. [IpubnmxeHHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTta
BBIYMCIICHUM.

MaTEeMaTHUYECKHX 3aJ1a4, a TaKXe
pEATBHBIX MPOLIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, OECKOHEYHAs
nepuoandecKas Ipoob, MPOIICHTHI;
HUPPALMOHATBLHOE U ICHCTBUTEIIBHOE
YHUCJIO; MOYJb JEUCTBUTEIHLHOTO
YMCJIa; UCIOJIb30BATh ATH MOHSATHUS
MIPY POBEACHUH PACCYKIACHUN

U JI0Ka3aTebCTB, IPUMEHSTh PO
Y TIPOLIEHTHI TSI PELICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacien 3HaHUU U pealbHOU KU3HMU.
Hcnonb3oBath npuOInKEHHbBIS
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pe3yJibTara
BBIUMCJICHUM.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IPOOHO-pAlMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LIEIBIMU
kodpunmnenramu. Teopema Buera.
Pemienne cucrem JIMHEMHBIX
ypaBHEHU. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHeHUM. Pemienne npukiiaaabix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHSTh pa3nuYHbIE METOIBI
pelIeHUs] pallMOHAIBHBIX U APOOHO-
palMOHAIBHBIX YPABHEHUH; & TAKXKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBath NOHATUSIMHU MHOTOUJIEH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHHU;
IIPUMEHSATH JEJICHUE MHOTOWJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera miis pemienust
3aJ1a4.

OnepupoBaTh MOHATUSIMH: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpHUIIa,
OIPEICITUTENIb MATPUIIHI.
Hcnonp3oBaTh CBOMCTBA
OTIPEIETUTEIIS 2 X 2 JJIsl BBIYUCIICHUS
€ro 3Ha4CHUs, MPUMEHSITh
OIPEICITUTEIIN JJIs1 PEIICHUS CUCTEMBI
JIMHENHBIX YPaBHECHUM.
MonennpoBaTh peaibHbIE CUTyalluH
C TIOMOIIBIO CUCTEMBI JIUHEHHBIX
YPaBHEHHUM, UCCIEN0BATh
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATpPHIL U OIIPELICIIUTEIIE,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yybTar
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OyHKIUYU U TpaduKy.
Crenennast GyHKIUSA
C IIEITBIM [TOKa3aTeJIeM

12

OyHKIHSA, CIOCOObI 3a1aHUsT QYHKIIUH.
B3aumno oOpaTHbIe HYHKITUH.
Komnozunms ¢yukmuit. I'paduk
GyHKIMH. DieMeHTapHbIe
npeobOpazoBaHus rpa@uKkoB QyHKITUH.
OO6nacTp onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[IpoMexyTKH 3HAKOIOCTOSIHCTBA.
YeTtHble 1 HEYETHBIE QYHKITUH.
[leproanueckue QyHKINU.
[IpoMexyTK MOHOTOHHOCTHU
dbyHkuu. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HaYeHUe (PYHKIMH Ha IPOMEXKYTKE.
Jluneiinasi, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe

UCCJIEIOBAHUE U TTIOCTPOEHUE IPAPUKOB

3TUX PYHKIUH.

CreneHsp ¢ HEeJIBIM ITOKa3aTeJIeM.
bunom HeroTona.

Crenennast GyHKIMSI C HATYPaTbHBIM
U LIeJIBIM IToKa3aTteyieM. Ee cBoiicTBa
U rpaduK

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
CIOCOOBI 3a/1aHus PYHKIUN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/IeNICHUs] U MHOXKECTBO 3HAUECHUHN
GyHKUMU, HYJIA YHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBapaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKOB (QYHKIIHIMA.
3HaTh U YMETh JI0Ka3bIBATh YETHOCTh
WJIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINU, HAXOAUTh
IPOMEXYTKA MOHOTOHHOCTH
(GYHKITNHM, MAKCUMYMbI I MUHUMYMBI
dbyHKIIMY, HAaHOOIbIIIEEe M HAUMEHBIIIEEe
3HaueHUe (PYHKIIMH Ha IPOMEXKYTKE.
DopMyTUpPOBATH U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIUH.

Bripaxkats hopmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh ONpeJIeICHUE U CBOMCTBA
CTENEHH C LIETIbIM [TOKa3aTeNeM;
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NoAXO0AsIIyI0 (popMy 3anucu
JNEUCTBUTEIBHBIX YHUCEIT JUISl PEIICHUS
IPAKTUYECKUX 3a/1a4 U MPEJCTaBICHUS
JAHHBIX

ApudmeTnuecknii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpOBaTH, 3aIIUCHIBATH
N-OH CTEIECHH. HaTypaJbHOM CTETIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (popme
WppaunonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHHUS BBIPKEHUI, COAEPKALUX CTENIEHU N-oii cTeneHu 11 npeoOpa3oBaHUs
U KOPHU. BBIPAKECHU.
HppanronanbHbIe ypaBHEHHUS. Haxonuts perienust uppaiioOHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHM C IOMOIIBIO
UPPALMOHATBHBIX YPaBHEHUM. PAaBHOCWJIBHBIX NIEPEXOA0B HIIU
PaBHOCHIIBHBIE TIEPEXOABI B PEILICHUH OCYILIECTBIISS MPOBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHECHUM. CrtpouTtb rpaduk GyHKIIMU KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0if N-oii cTeneHu Kak oOpaTHOM
CTENEeHHU KaK (PyHKIUU 0OpaTHOM U1l QYHKIIMM CTENIEHU C HATypaibHbIM
CTEIECHH C HATypAJIbHBIM ITOKA3aTEIEM IIOKa3aTesIeM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAJIBHBIM @opMyIUpOBATH ONPEACIICHUE

IToka3arenbHble ypaBHEHUS

II0KAa3aTesIeM U €€ CBOMCTBA.
[TokazarenbHast GyHKIUS, €€ CBONCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C PallMOHATBLHBIM
MTOKA3aTEeIIEM.

BrimonasaTs npeobpazoBanus

YU CJIOBBIX BBIPAXKEHUM, COAEPKALINX
CTENEHU C PallMOHAIBHBIM
MIOKAa3aTeJIEM.

Hcrnionn3oBath mudpoBbIe peCypChI
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JUIS IOCTPOEHUs rpaduka
NoKa3aTeNbHON (QYHKIIUU U U3YUCHHUS
€e CBOMCTB.

Haxonuts permieHus moka3aTeabHbIX
YPaBHECHUI

Jlorapupmuyeckast pyHKIUS.

Jlorapudwm yucna. CroiicTpa

JlaBath onpenenenue Jorapudpma

Jlorapudmudeckre norapudma. JlecaTuanbie 9HClia; JECITUIHOTO U HaTypaIbHOTO
ypaBHEHHUS U HaTypaJibHbIE JOrapu(Msl. norapudma.
[IpeobpazoBaHue BhIpaKEHUH, Hcnonb3oBath cBOMCTBA Jiorapu(MoB
COJIepIKaIINX JOrapru(MBbI. U1 IpeoOpa3oBaHus
Jlorapudmuueckas QpyHKUus, norapu(pMUUECKUX BbIPAKEHUH.
ee CBOICTBa U rpaduK. Crtpouts rpaduk norapupMuydecKon
Ucnons3oBanue rpaduka GyHKIUN byHKIIMK KaKk 0OpaTHOM
JUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapumuueckre ypaBHEHHUS. CBOMCTBA JIOrapupMHUUECKON (PyHKIIUH
OCHOBHBIE METOBI PEIICHUS JUTS peIlieHus 3ajad.
norapu(pMUUECKUX ypaBHEHUH. Haxonuts pemenust
PaBHOCUIIBHBIE IEPEXO/IBI B PEIICHUHT norapu(pMUUECKUX ypaBHEHHIA
aorapu(MUYECKUX YpaBHEHUN C TIOMOIIIHIO PAaBHOCHUIILHBIX MIEPEXO0I0B
WJIA OCYIIIECTBIISAS IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHT€HC M KOTaHTreHC | JlaBaTh ompeeneHus CuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

Tpuronomerpuyeckas OKpy>XKHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYyCA U
apKTaHIe€Hca YucIa.
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OTIpeNIeIICHNEe TPUTOHOMETPUIECKHIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Perienne TpuroHOMeTpUYECKUX
YPaBHECHUI

[IpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

U1 Ipeo0pa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUM.
[TpumeHsTh GOPMYITBI TPUTOHOMETPUHU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHUN

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Metoa MaTeMaTU4eCKOW HHIYKIIHUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHanr3a 0ECKOHEYHO MaJlbIX.
Apudmerrnueckast U reoMeTpudecKas
POTPECCUM.

beckoneuno yobiBaroras
reoMeTpudecKasi Iporpeccus.
CyMMa OeckOHEeUHO yObIBaroIIen
F€OMETPUYECKON MPOTPECCUM.
JIMHEWHBIN U SKCITOHEHIIMATbHBIN
pocrt. Hucno e.

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TosmyyaTe npeacraBieHue

00 OCHOBHBIX HCSAX aHAIH3a
OECKOHEYHO MaJIbIX.

JaBarb onpenenenune
apupMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOJIUTh CYMMY YJICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
T€OMETPUYECKON MPOTPECCUH.
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Hcnonp30Bath nporpeccun

JUISL PEIICHUS 3a/1a4 MPUKIAJTHOTO
XapakTep.

[TpumensTh POPMYITY CIOKHBIX
MPOLICHTOB JJI PEIICHUS 3a]1a4
U3 peabHON NMPAKTUKU

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE PyHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CaoiicTBa ()yHKLIHI HENPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIEHUSI HEPABEHCTB.
[IprMmeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
IlepBas u BTOpast IpOMU3BOIHBIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUN U (PU3NIECKUN CMBICTT
IPOU3BOJIHON. Y PaBHEHUE
KacaTeIbHOU K TpaduKy (HyHKIIHH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOTO

¥ KOMTIO3UIINU (DYHKIIAN

OnepupoBaTh NOHATUAMU: QYHKLUSA
HEIPEpPBbIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOMCTBA HEMPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
OnepupoBaTh NOHATUAMU: TIEPBAsi U
BTOpasi MPOU3BOIHBIE (PYHKIUY;
NOHUMATh GU3HYECKUI U
reOMETPUYECKHUI CMBICI ITPOU3BOIHOM;
3alMUCBIBaTh YPaBHEHUE KACATEIBHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
IIPOU3BENCHUS, YACTHOTO U CI0KHOU
byHKITIH.

N3y4dats npoOU3BOIHBIE 3JIEMEHTAPHBIX
(byHKITHA.

Hcnonbs30BaTh reOMETPUIECKUAN

U (PU3UYECKUI CMBICI IPOU3BOIHON
JUISL PELIEHUS 3a1a4
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[ToBTOpEHue, 06001IEHNE,
cucTeMaTH3alus 3HaHUi

OCHOBHBIE MMOHATHS Kypca aJire0pbl
M HavajJ MaTeEMaTHYECKOr0 aHaJInu3a
10 knacca, o6001IeHIE

U CUCTEMaTHu3aIys 3HaHUI

[IprMeHsTh OCHOBHBIC TOHATHUA Kypca
anreOpsl U HAYaJl MATEMaTUYECKOTO
aHajaM3a JUisl petieHus 3a1a4y

U3 peaNTbHOM KU3HU U IPYTUX
IIKOJBHBIX TPEIMETOB

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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11 KJIACC

Ha3zBanue KonnyectBo OcHOBHOE coziep>KaHuE pa3ena OCHOBHBIE BU/IbI JIEATEIBHOCTH
pazzeina (TeMbl) 4acoB (TEMBI) oOyyJaronmxcs
HccnenoBanune QpyHKuni 22 [IpuMeHeHre MpON3BOIHOM Ctpouts rpaduk KOMIIO3UIIUU

C MOMOIIBIO TPOU3BOJHOM

K MCCJIEIOBaHUIO (DYHKIIUI

Ha MOHOTOHHOCTb ¥ SKCTPEMYMBI.
Haxoxxnenue HanOobIero

Y HAMMEHBIIET0 3HAYCHUS
HENPEpbIBHON (PYHKIIMU Ha OTPE3KE.
[Iprmenenne mpon3BOIHON

JUIS HAXOKICHUSI HAMITyYlIero
pEIIeHNs B IPUKIIATHBIX 3a]a9ax,
IUIL OIIPEJICIIEHUSI CKOPOCTH

U YyCKOpEHUS Ipolecca, 3aJaHHOT0
dbopmyoii unu rpaduKom.
Kommno3unus pyHKIui.
I"'eomeTrpuueckue 00pa3bl ypaBHEHUN
Y HEPABEHCTB Ha KOOPAWHATHOM
TUIOCKOCTHU

(GYHKUMN ¢ TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS Y CBOMCTB KOMIIO3ULUU.
CtpouTts reomeTpruecKue 00pasbl
YpaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

IUIS UCCIeI0BAaHUS (PYHKITUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOoJIbIIEE U HAUMEHbLIIEE
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHMH IPOBEJEHHOIO
UCCIIEIOBAHMS.

Hcnonb30BaTh TPOU3BOAHYIO

JUTSL HAXOXKAEHUS HaWTy4lIero
pelieHus B IPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a7a4aXx,
JUTSL ONIPEAEIIEHNS CKOPOCTH

U YCKOpEHHS Ipoliecca, 3aaHHOrO
dbopmyoit unu rpaduxom.

[Tonydats npencraBieHue
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O MPUMEHEHUHU MPOU3BOJHOMN
B PA3JIMYHBIX OTPACISAX 3HAHUU

ITepBooOpa3Hast u UHTErpal 12 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO OrnepupoBaTh MOHITUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie nepBOOOpa3Has U ONpeAeICHHBII
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJeMEHTapHBIX (YHKIHUHA U BBIYUCIISITh
HNurerpan. I'eomeTpruyueckuii CMbICIT uHTerpai no gpopmyne HeroTona—
MHTEerpana. Beruucienue JletiOHumna.

ONPEICIICHHOTO UHTErpalia Haxonuts miomanu miockux Guryp
o opmyne Herorona— JleitOaua. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue nuTerpana ONpEJEICHHOTO0 HHTErpaia.

JUTSL HAXOXKACHUS MJI01aaei 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (DUTYpP B 00BEMOB MOJICIUPOBaHUEM Ha MIpUMEpPE
Tr€OMETPUYECKUX TEL. Iu(depeHINaIbHBIX YPAaBHEHUI.
[Tpumeps! pemennii [TomyyaThk npeacTaBiaeHue O 3HAYCHUU
nuddepeHanbHbIX YPaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MaremaTuyeckoe MOJIETMPOBAaHUE B Pa3BUTHU MaTEMAaTUKU

peanbHBIX IPOLIECCOB C TOMOIIBIO

nuddepeHIanbHbIX YPaBHEHUN

['paduku 14 Tpuronomerpuyeckue PyHKIUU, UX Hcnonw3oBath g poBbIe pecypehbl

TPUTOHOMETPUYECKUX CBOMCTBa U TpaduKwy. JUTSl IOCTPOEHUSI TPaUKOB

GyHKIUH. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (PYHKIIMU

Tpuronomerpuueckue YPaBHEHUN C TOMOIIBIO Y U3yYCHUS UX CBOWCTB.

HEPaBEHCTBA TPUTOHOMETPHUUECKON OKPY>KHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuroHomeTpuuecKux
HEPABEHCTB

YPaBHEHUS U OCYILLIECTBISTh 0TOOP
KOpHEH C TIOMOIIIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsTh GOPMYITBI TPUTOHOMETPUHU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath HudpoBbie pecypchl
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpa@ukoB QyHKIHIMA

HppanmoHaneHele,
MOoKa3aTeNbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JJOTapU(PMUIECKUX
HEPABCHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UppaOHATBHBIX, TOKA3aTEIBHBIX

U JIorapu(PMUIECKUX YpaBHEHUN

Y HEPaBCHCTB

[IprMeHsTh CBOMCTBA IOKA3aTEIbHOMN
U JjorapumMudeckoit GyHKIui

K PEUIEHUIO MOKa3aTeIbHbIX

U JJOTapu(PMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJIBHOCTh
MEePEXOI0B.

Pematp uppanmonanbHbie

U KOMOMHUPOBAHHbIE

HEPaBEHCTBA,

C MIOMOUIBIO PABHOCUJIBHBIX
NePEXOI0B.

Hcnonb3oBathk rpaduueckre MeTo bl
Y CBOMCTBA BXOJSAIINX B YpAaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISl pELLICHUS 384U
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KomriekcHble uncia

10

Kommnekcusie uncna. Anredpanueckas
Y TPUTOHOMETpUYECcKast POpPMbI 3aIUCU
KOMILIEKCHOTO YUCIIA.
ApudmeTrnueckue onepanuu

C KOMIUIEKCHBIMH YHCIJIAMH.
N300paxkeHne KOMIUIEKCHBIX YHCE

Ha KOOPAWHATHOM IJIOCKOCTH.
®opmyna Myaspa. Kopuau n-oit
CTENEHU U3 KOMILJIEKCHOTO YHCIA.
[IpuMeHeHre KOMIUIEKCHBIX YUCEN

JUISL pelieHust GU3NIeCKux

Y TE€OMETPUUYECKUX 3aa4

OnepupoBaTh NOHATUAMMU:
KOMILJIEKCHOE YHCII0 U MHOKECTBO
KOMIUIEKCHBIX YHUCEIL.

[IpeacTaBisTh KOMILIEKCHBIE YUCIA

B aJIreOpandecKkon

Y TPUTOHOMETPUUYECKOU popMe.
BoinonusaTe apudmernyeckue
ONEpaLlH C HUMH.

N300paxaTh KOMILJIEKCHBIE YUCIA

Ha KOOPJAMHATHOM MIOCKOCTH.
[Ipumensarts popmyny Myaspa

Y TI0JIy4aTh MPEICTABICHUE O KOPHAX
N-0i1 CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HaKOMUTBCA C IPUMEPAMHU
IPUMEHEHUS KOMILJIEKCHBIX YHCET
JUISI pELLIEHNS TEOMETPUYECKUX

U QU3HYECKHUX 3a/1a4

Harypanbnbie u nemnsie uncna

10

Harypanbnbie u nensie yncia.
[IprmeHeHne MPU3HAKOB IEIMMOCTH
uenbix yncen, HOJl u HOK, ocrarkos
10 MOAYJIIO, alroput™Ma EBkinnaa
JUISL PEUICHUS 33/1a4 B LIEJIBIX YUCIIaX

OnepupoBath MOHATUSMH:
HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEBIX
YHUCel.

Hcnonp30BaTh NpU3HAKU JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKkimaa aiis pemenus
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3a/1a4.

3anuceiBaTh HaTypajbHbIE YKCIa

B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

Cucrembl palluOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTh ypaBHEHUH. OnepupoBaTh NOHIATUSIMU: CUCTEMA
HUPPAITIOHATEHBIX PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI- Y COBOKYITHOCTH YpaBHCHUI
MOKa3aTeIbHBIX CIICJICTBUSL. Y HEPABEHCTB; PEIICHUE CUCTEMbI
1 JJorapuMUIECKUX OCHOBHBIE METO/IbI PEIICHHS CUCTEM WJIM COBOKYITHOCTHU; paBHOCHUJIbHBIE
ypaBHECHUN ¥ COBOKYITHOCTEH paIriOHAIBHBIX, CHUCTEMBI i CHCTEMBI-CJICICTBHS.
UPpalMOHATBHBIX, TOKA3aTEIbHBIX Haxonuts pemenus cucrem
U Jorapu(pMUUYECKUX YpPaBHEHUHU. ¥ COBOKYITHOCTEH IEITBIX
[IpumeneHre ypaBHEHHM, CHCTEM palMOHANBHBIX, UPPAITIOHATIBHBIX,
Y HEPABEHCTB K PEIICHUIO MOKA3aTeNIbHBIX U JOrapU(PMUIECKUX
MaTEeMaTUYECKUX 3a/1a4 U 3a71a4 ypaBHEHUH U HEPABCHCTB.
U3 Pa3IMYHBIX 00JACTEN HAYKHU [IpuMeHATh cCCTEMBI ypaBHEHUN
U peabHOM KU3HU, MHTEPIPETALIHS K PEIICHUIO TEKCTOBBIX 3a/1a4
MOJYYEHHBIX PE3YJIbTATOB U3 pa3IUYHBIX 00JacTel 3HaHU I
Y PEaIIbHOW JKU3HU;
UHTEPIPETUPOBATH MOJTYICHHBIC
pEIICHHUS.
Hcnonb3oBath muppoBbIS
pecypchbl
3agauu ¢ mapameTpaMmu 16 PanimonanbHbie, MppalliOHANIBHbIE, Bri6upats cioco6 perneHus

MoKa3aTeNbHbIE, JIorapuMudecKue
U TPUTOHOMETPUUYECKHUE YPABHEHHS,

paiuOHAJIbHBIX, UPpPAIIHOHAJIBHBIX,
IMOKa3aTCIbHBIX, JIOI‘apI/I(bMI/IIIGCKI/IX
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HEPABECHCTBA U CHCTEMBI
C IapaMeTpaMH.

[TocTpoenue u uccnenoBaHue
MAaTEMATUYECKUX MOJIEIIEN PeaIbHbIX
CUTYyalluM C IOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHU U HEPABEHCTB

C mapameTpaMu

Y TPUTOHOMETPUYECKHUX YPaBHEHUI
Y HEPABEHCTB, COJEPKAIINX
MOJYJIH U IApaMETPBI.

[TpumensTs rpaduyeckue

Y QHAJIMTUYECKUE METOBI IS
pelLIeHUs] ypaBHEHUI U HEPABEHCTB
C IIapaMeTpaMH, a TaKkKe
uccnenoBanue GyHKIMH METOJaMU
MaTeMaTHYECKOr0 aHAJIN3A.
CTpouTs 1 HCCIIeI0BATh
MaTeMaTHYECKHE MOJEIIH PEATBHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUN,
HEPABEHCTB U CUCTEM

C IapaMeTpamu

IToBTOpEeHue, 060061ICHNE,
cucTeMaTH3anus 3HAaHUU

16

OCHOBHBIC IIOHATHS U METOBI Kypca,
000011IeHrE U cCUCTEMATHU3AIINs 3HAHUN

MopenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, YDaBHCHHUSI, HEPABCHCTBA
¥ UX CUCTEMBI 10 YCJIOBHIO 33]1a4H,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIEIN

C UCTIOJIb30BAaHUEM armapara ajareopsl,
WHTEPIPETUPOBATH TIOJTyUICHHBIN
pe3ymbTar.

[Tpumensarts GpyHkIMN

JUTSI MOJICITUPOBAHUS Y UCCIICOBAHUS
PEATbHBIX TIPOIECCOB.
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Pemate npukiaanasie 3a1a4u,

B TOM YUCJIE COL[UATBHO-
YKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, Cpe/ICTBaMu alnreopbl
Y MaTeMaTU4YECKOr0 aHaIN3a

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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®OEJEPAJIBHASI PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBIseTCS OMHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro O0OIIero
00pa3oBaHusI, TaK Kak 00eCIeuYnBaeT BO3MOXHOCTh U3YUEHHUSI JUCITUTIIINH €CTECTBEHHO-
HAy4yHOM HaNpaBJIECHHOCTM M TMPEAMETOB TyMaHWTapHoro uukia. Jloruueckoe
MBINUICHWE, (OPMUPYEMOE TIPH HW3YYCHUU OOYYaAIOMUMHUCS TOHSATUHHBIX OCHOB
FEOMETPUM, NPU JOKA3aTEIIbCTBE TEOPEM U IOCTPOCHHM UEMOYKH JOTHYECKHUX
YTBEPKACHUN MIPU PENICHUU T€OMETPUYECKUX 3a7a4, YMEHUE BBIABUTATh U OIIPOBEPraTh
TUIIOTE3bI HEMOCPEACTBEHHO UCIIOB3YIOTCS ITPU PEIIEHUH 3a7a4 €CTECTBEHHO-HAYYHOT' O
[IUKJa, B YaCTHOCTH (PM3UYECKUX 3a]ad.

Ilenb ocBoeHHMs mporpaMmbl ydeOHOro kypca «l'eoMeTpusi» Ha yIriIyOJIeHHOM
YPOBHE — Pa3BUTUE WHJIUBUAYAIBHBIX CIIOCOOHOCTEH OOYYarOMIMXCS MPU H3YYECHUU
reOMETPHUH, KaK COCTABJISIONIEH mpeaMeTHOM obnacTu «MartemaTruka u uHGOpMaTUKay
yepe3 00ecreueHue BO3MOXKHOCTU MPUOOPETEHUS U MCIOJIb30BaHUS 0oJiee TITyOOKUX
r€OMETPUYECKUX 3HAHUN M JEUCTBUM, CHEUU(PUUYHBIX TE€OMETPUHM, U HEOOXOIUMBIX
JUIS YCIEIIHOTO TPOo(ecCHOHaIbHOTO 00pa3oBaHUs, CBS3aHHOTO C HCIOJIb30BaHUEM
MAaTEMAaTHKH.

[IpuopuTeTHBIMH 3a7ayaMd  Kypca TeOMETpMHM Ha YIUIYOJEHHOM YpOBHE,
PaCHIUPSIONIMMHU U YCUIIUBAIOIITUMHU Kypc 0a30BOTO YPOBHS, SBIISFOTCS:

pacliMpeHrue NPEACTAaBICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOU KYJIBTYPbI
1 (HOPMUPOBAHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUe TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHITUX
MAaTEMaTHUYECKUX MOJICNIAX, IO3BOJISIIOIIMX OIKCHIBATh M M3y4daTh PA3HBIE SIBICHUS
OKpYXaroIIero MUpa, 3HaHUE TMOHITUWHOrO ammaparta no pazgeny «CrepeoMeTpus
y4eOHOTr0 Kypca T€OMETPHH;

dbopMupoBaHUE yYMEHHUS BIIaJICTh OCHOBHBIMHU IOHSATHSIMH O TPOCTPAHCTBEHHBIX
dburypax M HuX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOopMyal U yMCHHE
UX MPUMEHSITh, YMEHHS JOKa3bIBaTh TEOPEMbl U HAXOJUTh HECTAHJIAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

dbopMupoBaHHUE YMEHUS paclO3HABATh HA YEPTEkKaxX, MOJCIAX U B PCaIbHOM MHPE
MHOTOTPaHHUKH U TEJIa BPALICHUS, KOHCTPYHUPOBATh T€OMETPUUECKHE MOJICIIH;

dbopMupoBaHUe TOHUMaHUS BO3MOXKHOCTH aKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTH4YeCKUX  Teopuil, (QopMHpoBaHHWE TOHUMAHUS  POJM  AKCHUOMATHUKHU
IIPHY MPOBEJACHUU PACCYKICHUN;

dbopMupoBaHHEe YMEHHS BIIaJIeTh METOJAMH JOKa3aTeJIbCTB M aJITOPUTMOB
pellIeHUsl, YMEHUSI UX NPUMEHSTh, MPOBOJUTH HOKA3aTEIIbHBIE PACCYKIACHUS B XOJE
pEIIEHHUST CTEPEOMETPUYECKUX 3aJlad M 3a7Jady C MPAKTHYECKUM COJIEpKaHUEM,
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dbopMupoBaHrE MPEACTABICHUS O HEOOXOAMMOCTH JIOKA3aTEIbCTB MPU OOOCHOBAHHUH
MaTE€MaTUYECKUX YTBEPKICHHA M POJM aKCHOMAaTUKH B IMPOBEJCHHUH JE€TyKTUBHBIX
paCCYKICHUM;

Pa3BUTHE U COBEPILICHCTBOBAHUE UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  IMO3HABATEIIbHOW  aKTUBHOCTHU,  HUCCJIENOBATEIbCKUX  YMEHH,
KPUTUYHOCTH MBIIIUICHUSI, UHTEpPECA K U3YUEHUIO TE€OMETPUH;

(dopMupoBaHre QyHKIIMOHATBHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHUH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEHN
B pEaJbHBIX JKU3HEHHBIX CUTYyalUsX W MPU U3YUYECHUU JPYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, MOJCIUPOBAHUS  peaJbHBIX
CUTYallMil, HCCIEAOBAHMS TOCTPOCHHBIX MOJENEH, WHTEPHPETALHUH IOJTYYEHHBIX
pE3yJIbTaTOB.

OCHOBHBIMH  COJIEp)KaTE€IbHBIMU  JIUHUSAMH yueOHOTO Kypca «l'eomeTpusi»
B 10-11 «kmaccax sBmstorcs: «lIpssMble W TIIOCKOCTH B TIPOCTPAHCTBEY,
«Mmuororpanaukmn», «Tena BpameHus», « BEKTOpp U KOOPIWHATHI B MPOCTPAHCTBE,
«JIBM>KEHUSI B IPOCTPAHCTBEY.

Chopmymupoannoe B DPI'OC COO T1peboBaHME «YyMETh OINEPUPOBATH
MOHATUSIMU», PEJIEBAHTHBIX T'€OMETPUU Ha YIIIyOJIeHHOM ypoBHe oOydeHus B 10-11
KJIaccax, OTHOCHUTCS KO BCEM COJEpXKaTelbHbIM JIMHUSM Y4eOHOro Kypca,
a (OpMHPOBAHUE JJOTUYECKUX YMEHUHN pacIpeiesieTCsl HE TOJNBKO MO COAEPKATEIbHBIM
JUHUSAM, HO U 10 roaaMm oOydenus. ConepkaHue oOpa3oBaHUS, COOTBETCTBYIOLIEE
NpEeIMETHBIM  pe3yiibTaTaM  ocBoeHHus  DenepasbHOW  pabodeil  MPOrpamMmbli,
pacnpeneneHHbIM 1o rojaM OOy4eHMs, CTPYKTYPUPOBAHO TaKUM o0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHIUIIUAIBHBIM BOIpOcaM oOydaromuecss O0O0palaiuch
HEOJITHOKPATHO, YTO I03BOJIIET OPraHNU30BaTh OBJIAJICHUE T€OMETPUYECKUMU TOHATUAMUA
M HaBbIKAMHU TIOCJIEIOBAaTEIbHO M IMOCTYNAaTeNIbHO, C COOJIIOJIGHUEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAaTh B OOUIYI0 CHCTEMY TI'€OMETPUYECKHX
MPEJCTABICHU O0O0Yy4YaloIIMXCs, pacuupsis W yriayossist ee, o00pa3ys MpOYHBIC
MHO>KECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHUIO TEOMETPUH Ha YIIIyOJIE€HHOM YPOBHE MO3BOJISIET:

co3aaTh ycinoBus 1 AuddepeHuuanny 00yyeHus, MOCTPOSHUsI UHIUBUIyaIbHBIX
oOpa3oBaTeNbHBIX MpOrpaMM, OOECNeuYuTh YIriayOJeHHOE HU3Y4YeHHE TCOMETPHUH
KaK COCTaBJIsIONIeH yueOHoro npeamera «MaTeMaTukay;

MNOJTOTOBUTH OOYyYarOUUMXCsl K MPOJODKEHUIO M3YYEHUS MATEMaTUKU C Y4ETOM
BbIOOpa Oynymiedt mpodeccun, obecrmeunBas TPEEMCTBEHHOCTh MEXKIY OOIUM
1 Ipo(hpecCHOHaTbHBIM 00pa30BaHUEM.

OO0miee YMCIO YacoB, PEKOMEHJOBAHHBIX JUIs M3Yy4eHHUsT YydeOHOro Kypca
«['eomeTpusi» Ha yrayonenHoMm ypoBae, — 204 yaca: B 10 kmacce — 102 yaca (3 vaca
B Heaeno), B 11 kinacce — 102 ygaca (3 yaca B HeieInI0).
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COLEPKXAHUE OBYUYEHMUA

10 KUIIACC

IIpsiMmble U JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeomeTpur. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 06 aKCMOMAaTUYECKOM IMOCTPOCHHHM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH
U CJIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAOIIUECH,
IapajulesIbHble M CKPEIIMBAOIIMECS NpsAMbIE. [I[pU3HAKM CKPEIMBAIONIMXCS MPSMBIX.
[TapannenbHOCTh MPSAMBIX U IUIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD IPSAMOM U IIIOCKOCTH.
[lapannenbHoe M LIEHTpaJIbHOE NPOEKTUpOBaHUE, H3o0pakeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajljIeIbHOTO TNPOEKTHUpOBaHUS. M300pakeHue ¢Quryp B mnapajuieabHOU
MPOEKIMHU. YTIBl C COHANpPAaBJIECHHBIMUA CTOPOHAMH, YIOJI MEXAY MNPSIMbIMHU
B IpocTpaHcTBe. IlapasuiebHOCTh IJIOCKOCTEN: MapaJlIeabHbIE INIOCKOCTH, CBOMCTBA
napajuielbHbIX MIockocTeil. IIpocrelimme nmpocTpaHCTBEHHbIE (PUTYpPHI HA TIOCKOCTH:
TETpa’ap, MApAIIENETUIIE], TOCTPOCHHUE CEUECHUMN.

IleprieHIUKYISAPHOCTE NPSAMOM M IIOCKOCTH: IEPIEHIUKYJISPHBIE IPSMbIC
B IPOCTPAHCTBE, MPSMBIE NTapaJUICIIbHBIE U NEPIICHANKYJIIPHBIE K INIOCKOCTH, ITPU3HAK
NEPIEHIUKYJIAPHOCTU NPAMOU U IUIOCKOCTH, TEOpEMa O NPAMOU NEPHEHIUKYIAPHON
mI0cKocTh. OpTOroHanpHOE NPOEKTUpOBaHHE. lleprneHAMKylIssp W HAKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKIUS
buryps Ha IIJIOCKOCTb. [leprieH IUKYIJIAPHOCTD IJIOCKOCTEN: IIPU3HAK
MIEPIICHIUKYJIIPHOCTH JIBYX IJIOCKOCTEN. Teopema o Tpex NepneHIuKyJIsapax.

Yrael B IPOCTPAHCTBE: YroJl MEXAY HPSIMOW M IUIOCKOCTBIO, JBYTPAHHBIM YroJI,
JMHEWHBIA yTroJ IBYTrpaHHOro yria. TpexrpaHHblii U1 MHOTOTrpaHHble yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yIua. TeopeMbl KOCUHHYCOB U CUHYCOB JUJIl TPEXIPAHHOTO YTJIA.

MHOrorpaHHUKHU

Buapl MHOrOrpaHHMKOB, pa3BepTKa MHOTOrpanHuka. Ilpusma: n-yrompHas npusma,
npsMasi ¥ HakJIOHHAas NpuU3Mbl, OOKOBass W TMOJHAs TOBEPXHOCTb TPU3MBI.
[Tapannenenurnen, npsAMOYTroJIbHBIN HapauIeIeNUIIe] U €ro CBoMcTBa. Kpatyaiiime mytu
Ha TMOBEPXHOCTU MHOrorpanHuka. Teopema Oinepa. IIpocTpaHcTBeHHas Teopema
[Mugaropa. [lupammuaa: n-yrojapHas nupamuja, MpaBWIbHAsg W yCceYEHHas MUPAMUbIL.
CpoiictBa pebep U OOKOBbIX TIpaHeld NpaBWIbHOW nUpamuabl. [IpaBuiibHbBIE
MHOTOTPAaHHMKHU: IIpaBWJIbHAs IpHU3Ma M [pPaBUIbHAsA NHMPaMHUIA, NPaBWIbHAs
TpeyroJibHasi MUPaMUJa U MPABUIbHBIN TeTpa’ap, KyO. IlpeacraBnenue o mpaBUIIbHBIX
MHOT'OTPAaHHUKAX: OKTadIp, NOAEKadAp U UKOCAIP.

Bobluucnenue 31€eMEHTOB MHOTOTPaHHUKOB: pebOpa, nuaroHanu, yribl. [lnmomanb
OOKOBOI MOBEPXHOCTHU U MOJIHON MOBEPXHOCTH MPSAMON MPU3MBI, TUIOLIAAb OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsiMOW Mpu3Mbl. [1no1mans 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH NPaBUIIbHOW MAPAMUJIbI, TEOPEMA O IUIOLIAAN YCEUEHHON MUPaMUIbI.

CummeTpusi B NPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  IPAaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MPaBWIBHOM  MHOTOTPAaHHUKE:  CHUMMETpUS
napajuiejienuIena, CUMMETPUs NPABWIBHBIX MPU3M, CHMMETPHUS  IPABHIBHOM
nUpamMupbl.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHl KOJJIMHEApHBIE, COHAMNPABICHHBIE U MPOTUBOIOJIOKHO HaIpPaBJICHHbBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [IeWCTBHS € BEKTOpPaMHU: CJIOKEHHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXK€HHE BEKTOpa Ha umcio. CBoicTBa
CJI0’KEHHUS BEKTOPOB. CBOMCTBAa YMHOXKEHHS BEKTOpa HA yncio. [[oHsATHE KOMITJIaHApHBIE
BeKTOpHI. [Ipu3Hak koMmIutanapHocTH Tpex BekTopoB. [IpaBuiio napamenenunena.
Teopema 0 pa3yio)KEHUH BEKTOPA 110 TPEM HEKOMIUIAaHAPHBIM BekTOpaM. [IpsimoyrosibHast
cucTeMa KoopauHaT B mOpocTtpaHcTBe. KoopauHatel BekTopa. CBS3b  MEXKIY
KOOpJMHATaMU BEKTOpa W KOOpJUHATAMM TOYEK. YTOJ MEXAYy BekTopaMu. CKaasipHOE
MPOW3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[ToHsATHSA: UUIUHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTb, chepruyeckas
MOBEPXHOCTh, OOpa3ylolue ToBepxHOCcTel. Tena BpallleHUWs: MMWIMHAP, KOHYC,
yCeueHHbId KOHYyC, cdepa, map. B3aumHoe pacnonoxeHue c@epbl M IIOCKOCTH,
KacaTtelibHas TUIOCKOCTh K cepe. M300paxeHue Ten BpauieHus Ha miiockoctu. Pa3sepTka
HMIMHApa U Konyca. CumMmerpus cdepsl U mapa.

O6bem. OcHOBHBIE CBOICTBA 00bEMOB Tell. TeopeMa 00 00beMe MPSAMOYTOIBLHOTO
napauienenuneaa U ciaeactBuss u3 Hee. OObeM MpsAMOM M HAKJIOHHOW MPU3MBI,
LWIMHAPA, TUpaMubl U KoHyca. OObeM I1apa v apoBOro CErMEHTa.

KomMOunHanuu Ten BpailieHust 1 MHOrorpaHHUKoB. [Ipu3ma, BrvcaHHas B UMIMHAD,
onucaHHast okoJio umHApa. [lepeceuenne cdepsl u mapa c miockoctso. Kacanue mapa
U cdepbl MIOCKOCThI0. [ToHsATHE MHOrOrpaHHMKA, ONMHUCAHHOTO OKOJIO cdepsbl, chepsl,
BIIMCAHHOM B MHOTOI'PAHHMK WJIM TEJIO BPALLEHUS.

[Inomaap NOBEpXHOCTH LIUINHAPA, KOHYCA, IIIOIMaas cepsl u ee yacteil. [lonodue
B npoctpaHctBe. OTHOLIEHHME O0OBEMOB, IUIOMIAACH MOBEPXHOCTEH MOMOOHBIX (GUTYD.
[IpeoOpa3oBanue  momoOusi, romorerus. Pemenwe 3agay  Ha  MJIOCKOCTH
C UCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTpoeHne cedyeHHii MHOTOTPaHHUKOB W TEJI BPAIICHUS: CEYEHHs LUJIUHAPA
(mapanienbHO W MEPHEHAUKYISIPHO OCH), CEYEHHUs KOHYca (MapajuieIbHOE OCHOBAHUIO
Y IPOXOJAIIEee Yepe3 BEPIINHY), CEYEHUS 1Iapa, METOAbl IOCTPOEHUSI CEUEHUI: METO
CJIE/I0B, METO/l BHYTPEHHETO TPOESKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIIEH TIIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepauuy Haj BEKTOpaMmH. BekTOpHOE yMHOXEHUE
BEeKTOpOB. CBONCTBa BEKTOPHOIO yMHOEHHA. [IpsMoyronbHas cucrtemMa KOOpAMHAT
B nipocTtpaHcTBe. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ IPH PELICHUU T€OMETPUUECKUX 3a1au.

JIBMKeHUS B NPOCTPAHCTBE

JIBxenus npoctpancTBa. Otobpakenus. J[Brmkenns u paBeHCTBO duryp. Oomume
CBOWMCTBA JBWXKEHUW. BuAbl ABWKEHUN: TNapajUIeIbHbIM NIEPEHOC, ILEHTpaJbHAs
CUMMETpHS, 3€pKaJbHAasi CHUMMETpHs, IMOBOPOT BOKpyr mpsimoil. IIpeoOpazoBaHus
nono6us. [Ipsimas u cdepa Didnepa.

HPEIMETHBIE PE3YJIbTATBI

K koniy 10 kiaacca oOyvaroniuiicss Hay4uTCs:

CBOOOJTHO ONIEPHPOBATH OCHOBHBIMU TOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH
3a/1a4y ¥ MPOBEJICHUN MAaTEMAaTUYECKUX PACCYKICHUN;

NPUMEHSTh aKCHOMBI CTEPEOMETPUM U CIEJACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 33]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHWE TPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJIHO OIEpPUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXAY MPSIMBIMHU B TIPOCTPAHCTBE, MEXKTY IIPSIMOU U MIIOCKOCTHIO;

CBOOOTHO OTICPUPOBATH TIOHITHAMH, CBI3aHHBIMHA C MHOTOTPaHHUKAMH,

CBOOOJITHO pacro3HaBaTh OCHOBHBIC BUbI MHOTOIPAHHHUKOB (IIPU3Ma, MUPAMHJA,
PSIMOYTOJIbHBIN MapalijiesienuIiel, Kyo);

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

CBOOOJTHO OTNIEPHPOBATH MOHITHSAMH, CBI3aHHBIMUA C CEYECHHEM MHOTOTPAaHHUKOB
TIOCKOCTBIO;

BBITIOJTHATH MapaJijIeIbHOE, ICHTPATHHOE ¥ OPTOTOHAIBHOE IPOSKTHPOBAHUE (PUTYP
Ha TUIOCKOCTD, BBITIOJHATH U300pakeHus1 (UTYp Ha TUIOCKOCTH;

CTPOUTH CEYECHHMS] MHOTOIPAHHHKOB pA3JIMYHBIMH METOJAaMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYpP: BHIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh IUIONIAA TMOBEPXHOCTCH MHOTOTPAaHHUKOB (TIpW3Ma, MHpamMuia),
TCOMETPUYCCKUX TEJ C TPUMEHEHUEM (HhOPMYT;

CBOOOJHO ONEPHPOBATH MOHATHUAMHU: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IICHTP, OCh M INTOCKOCTh CHUMMETPHUH (PUTYPBI;

CBOOOHO OTIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpIMHATAM
B IIPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS Ha/l BEKTOPaMH;

pemaTh 3a/ladyu Ha JI0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHUNW M HAXOXKICHUE
TCOMETPUYCCKUX  BEJIMYHMH, TPUMEHSS HW3BECTHBIC METOABI TPU  PCEHICHUHU
MaTEMaTHYECKUX 3aJ1a4 MOBBIIIIEHHOTO ¥ BBICOKOT'O YPOBHSI CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIMEe  MNporpaMMHBIE  CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKATh, npeoOpa3oBbIBAThH u UHTEPIPETUPOBATH uHdopmaIuio
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaX;

OPUMEHSTh TIOJYyYCHHbIC 3HAHMSI Ha MpPaKTUKE: CPaBHUBATh U aHAJIM3UPOBATH
peanbHbIe CUTYyalluH, MPUMEHATh M3YYCHHBIC MOHATHUSI B IMPOIECCE MOMCKA PEUICHUs
MaTEeMaTU4YECKU C(POPMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYalUH
Ha S3bIKE TEOMETPUU, HCCIENA0BATh IOCTPOCHHBIE MOJENU C HCIHOJb30BaHUEM
Tr€OMETPUYECKUX MOHATHI U TeOpeM, armnapara anreopsbl, peraTh NpakTUUeCKUe 3a1a4u,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIMYHH;

UMETh MPEICTABICHNUS 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiaacca oOyvaroniuiics HayqYuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C IIMJIMHIPUIECKON, KOHUYECKON
1 c(hepuvecKoil MOBEPXHOCTIMU, OOBSCHATH CITIOCOOBI MOJTYyYEHHUS;

OIEepUPOBATH MOHATUSMHU, CBSI3aHHBIMU C T€JIAMU BPAIICHUS: IIUJIMHAPOM, KOHYCOM,
cdepoil u mapom;

pacno3HaBaTh Tella BpaiieHus (IUWIMHAP, KOHYC, cdepa U IIap) U OOBSICHITH
CHOCOOBI MOTYYEHUS TE BPAILICHHUS;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PACIIOJIOKEHNUE CPEPBI U MIIOCKOCTH;

BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpaIICHUsS, OOBEMBI
U IUJIONIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB U TENl BPAIICHUS, T€OMETPUUYECKUX TEI
C IpUMeHEeHHEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOMHAIUSIMU TEJT BpPAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIUCAHHBIN B chepy U OMMCAHHBIA OKOJIO CheEpHI,
cdepa, BnucaHHas B MHOTOTPAHHUK WJIM TEJIO BPAIlICHHUS;

BBIYUCTISATh COOTHOIICHUS MEXKAY IUIOMAAIMU TOBEPXHOCTEH M 0O0BeMaMu
ITOJIOOHBIX TEJI;

M300pakaTh H3ydaemble (UTYPHI, BBITOTHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYP: B CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAILICHUS;

W3BJICKATb, UHTEPIPETUPOBATH 151 npeoOpa3oBHIBATH uHdopmaIuio
O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekax
Y PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHSITH OTIEpaIliy HaJl BEKTOpaMHu;

3a/1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

pemaTth TEOMETPUUECKHE 3a/laud Ha BBIUMCICHHE YIJIOB MEXAY MPSIMbIMU
U IUIOCKOCTSMH, BBIYHMCICHUE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B ILIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO METO/IA MPH PELICHUH;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C JIBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJIHATh U300paKeHUsI MHOTOIPAaHHUKOM M TeJl BpalleHUs] IIPU MapauieIbHOM
MepeHoce, IEHTPATLHON CUMMETPHH, 3€PKAIbHOW CUMMETPHH, TPH IMOBOPOTE BOKPYT
psSMOM, TTpeoOpa3oBaHuUs 1O 100U,

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS IWIMHApA
(mapanienbHO W MEPHEHANKYISIPHO OCH), CEUEHHUs KOHyca (MapajuieIbHOe OCHOBAHUIO
U TIPOXO/ISIIEE Yepe3 BEPIINHY), CEUEHUS I1apa;

HCITOJIH30BaTh METOJIbI TTIOCTPOSHUSI CEYCHHUI: METOJ CIEA0B, METO BHYTPEHHETO
IPOEKTUPOBAHUSI, METOJ] IIEPEHOCA CEKYIIEeH MITOCKOCTH;

JTOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHUS;

MPUMEHSATh TeOMeTpUYecKrue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX 3a/aad,
MPEAMOJIATAONINX HECKOJIbKO IIMaroB PEIICHUs, €CIH yCIOBUS TPUMCHCHHS 3aJ1aHbI
B SIBHOU M HESBHOM (opme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
r€OMETPUYECKUX BEJIUYHH;

PUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI
IIPU PEIICHUHU CTEPEOMETPUUECKUX 3aa4;

MPUMEHATh TIOJyYCHHBIC 3HAHWS Ha TPAKTHKE: CpPaBHWBATh, aHAIU3HPOBATH
Y OIICHUBATh PEATTbHBIC CUTYAIlUH, TIPUMCHAITH U3YICHHBIC TIOHITHS, TEOPEMBI, CBOHCTBA
B TIpollecc€ IMOMCKA peHIeHUsT MaTeMaTH4YecKu CHOopMyIupoBaHHOM MPOOIEMBI,
MOJICIIUPOBATh peaIbHBIC CUTYallMH Ha S3BIKE TEOMETPUH, MCCIEIOBATH IMMOCTPOCHHBIE
MOJICII C MCTOJIb30BAaHUEM T€OMETPHUYECKUX MOHATHA W TEOpEeM, amnmapara ajareOpsl,
penaTh NPakTUYECKUE 3a]1a4M, CBI3aHHBIE C HAXOXKJICHHUEM T€OMETPUUECKUX BEJIMUNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
JacTH (PyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Hazpanue Konnuecto OcHOBHBIE BU/IBI ICSITEIBHOCTH
OcHoOBHOE coJiep>KaHue
paznena (Tembl) Kypca 4acoB yuanmxcs
BBeneHue B crepeoMeTpHio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Onpenenstsb MWI0CKOCTh Kak Gurypy,

burypsl.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMast, INOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE IIJIOCKOCTH, TapaAJIIEIIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTHS: MepeceKarouecs IIOCKOCTH,
nepeceKarouecs npsmas 1 mioCKOCTh;
HOJTyTIPOCTPAHCTBO.

MHororpaHHuKy, H300paxeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIEeCTBYIOIIUX 0OHEKTOB.
AKCHOMBI CTEPEOMETPHH 1 TIEPBHIE
CJIEJICTBUS U3 HUX.

CniocoObl 3a1aHus MPSMBIX

Y TIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOU BBITIOJIHIETCS IJIAHUMETPHUS.
JlemaTe mpoCTeUIne JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHUKHU INIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATTBHBIX
00BEKTOB, UJIeaTTU3AIIMEH KOTOPHIX
ABJISIFOTCSI aKCMOMBI TEOMETPHUH.
N3y4aTh, NpUMEHSITh NPUHIIHIIBI
MMOCTPOECHUS CEUCHU.

Hcnonb30BaTh 1151 IOCTPOEHUS
CEUEHHUU METO]I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEH TTIOCKOCTH.
Pemats crepeoMeTpruueckue 3a1auu:
Ha OIPENICIICHUE BUJA CECUCHUS

M HaXOKJICHUE €0 IJIOIIaaH.
AKTyanu3upoBath (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAIOTHH.

Hcnonb30BaTh Mpy pELICHUH 3aa4
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paMubl, Kyoa U MPU3MbL, KOTOPBIE
IPOXOAT uepe3 ux peopa.
N300paxenue nepeceyeHus
ITOJYYEHHBIX IIJIOCKOCTEN.
PackpamnBaHue NOCTPOEHHBIX CEUEHUN
Pa3HBIMU LIBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUEHHUH B MUpaMue, Kyoe 1o TpeM
ToukaMm Ha peOpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh IAarOB
IIOCTPOCHUH.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
otpe3kax. [lonobue TpeyroabHUKOB.
Teopema Menenas. Pacuerst

B CEUCHMSIX HA BBIHOCHBIX YEPTEXKAX.
Wcropust pa3BUTHA TNIAHUMETPUN

U CTEPEOMETPUU

CJIEyIOIIKE MIIaHUMETPUIECKIE (DaKThI
Y METOJIBI:

Teopembl Paneca

Y O ITPONIOPLIMOHAIIBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOHHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBOUCTBO CpeHEN JIMHUU
TPEYrOJIbHUKA.

CBOICTBO OMCCEKTPUCHI yTiia
TPEYTOJIbHUKA.

CBOMCTBO M€JINaH TPEYTOJbHUKA.
[Tpu3Haku mogo0us TPEyroJIbHUKOB.
[Tomy4aTs mpencraBaeHus

00 OCHOBHBIX 3Talax pa3BUTHS
r€OMETPUHN KaK COCTABHOW YacTH
byHIaMeHTa pa3BUTHS TEXHOJIOTUN

Bzaunmuoe pacniosioxxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeluBaroImuecs
npsMble. [[pr3Haku CKpemBarOIMUXCs
IIPSIMBIX.

[TapamienpHble IpsMbIE

Knaccuduimpoats B3aumMHoe
PACIIOJI0KEHUE TPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMHU M IPUBOJI IPUMEPHI
W3 PEATbHOU KU3HU.
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B IIpocTpaHcTBe. Teopema

0 CYLIECTBOBAaHHUU U €AMHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOASAIIEN Yepe3 TOUKY
IPOCTPAHCTBA U HE JIe)KaIEH

Ha JIAHHOW MPSIMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannenbHOCTh
Tpex npsAMbIX. TeopeMa o Tpex
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MApaNIETbHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
POEKIIHH.

[enTpanbHas MpOEKLK.

VY1071 ¢ COHaNpaBIEHHBIMU CTOPOHAMU.
Y101 Mex1y IpsSMbIMU.

3a1aun Ha T0Ka3aTeIbCTBO

Y UCCJIEIOBAHKE, CBSI3aHHbBIC

C PACIIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE

JlokaspIBaTh TEOpEMY

O CYLIECTBOBAaHUU U €IUHCTBEHHOCTH
rapajuieIbHON MPSIMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPaHCTBA

Y HE JIKAILEH Ha JPYTroM MPSIMOH;
JEMMY O IIEPECEYEHNH IUIOCKOCTH
JIBYMsI TapaJlIeIbHBIMU MTPSIMBIMU;
TEOpPEMY O TPEX MAPAJIICITbHBIX
MPSIMBIX.

Jloxa3pIBaTh MpHU3HAK
CKPEILIUBAIOLINXCS MIPAMBIX, TEOPEMY

0 CKPELIMBAOIIUXCS PSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMHA CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
MapajuIeIbHBIM U [IEHTPATIbHBIM
MPOEKTUPOBAHUEM U KAK BBITTOIHSAETCA
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MAPAJLICIBHOTO
ITPOEKTUPOBAHUSI.

N3o0paxkath B mapauiebHON
ITPOEKLINY Pa3HbIE TEOMETPUUYECKUE
burypsbl.

Pewats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeJIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
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B [IPOCTPAHCTBE.
[IpoBouTh MOKa3aTENbHbBIE
pacCy’kJIeHUs IIPU pEUICHUN
Tr€OMETPUYECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACHOJIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE.
CpaBHUBAaTh, aHATTU3UPOBATH

Y OLICHUBATh YTBEPKICHUS C LENBIO
BBISIBJICHUS JIOTHYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYKIACHUIA.
MoenupoBaTh peaibHbIE CUTYallHH,
CBSI3aHHBIE CO B3aMMHBIM
PacCoJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHUU.
HccnenoBath NOCTPOEHHBIE MOJIENIH
C UCIIOJIb30BAaHUEM I€OMETPUYECKHUX
MOHSITUH U TEOPEM, allrapara aareOpsl,
U(PPOBBIX PECYPCOB.

Ilomyyats npencraBieHue

O LICHTPaJIbHOM IIPOEKTUPOBAHUH

1 00 ucropuu paboT MO TEOPHUH
MEPCTIEKTUBBI

[TapayuienbHOCTD NPAMBIX
Y IIJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTH: MapayIeIbHOCTh NPSIMOM
Y IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipr3Hak nmapamuiebHOCTH IPAMOMN

Knaccuduimposats B3auMHoe
pacnojoXeHne IpsMOH U MIOCKOCTH
B IIPOCTPAHCTBE, MPUBOIS
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u mockoctu. CBOMCTBA
NapajuieIbHOCTH IPSIMOM U TUIOCKOCTH.
['eomeTpuueckue 3anaun

HAa BBIYMCIICHUE U JOKA3aTEIIbCTBO,
CBSI3aHHBIC C MAPALICIIBHOCTHIO

IIPAMBIX U IIOCKOCTEH B IMPOCTPaHCTBC.

[TocTpoeHue ceueHns, MPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJIEIbHOIO APYTrOU MPSIMOM.
Pacuer otHOmeHnii. [lapamiensnas
MPOEKIUs, IPUMEHEHHUE

U1 IOCTPOEHUS CeUeHUM KyOa

U TIapaJIyIesIeuIe 1a.

CBoicTBa napauieNeuIena u NpU3Mbl.

[TapamensHbie mockocTu. [lpusHaku
MapaJlJIETbHOCTH ABYX IIJIOCKOCTEM.
TeopeMa 0 mapauieIbHOCTH

Y €IMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOSIIEN YEPE3 TOUKY,

HE MPUHALJIEKAILYIO TAHHOU
IJIOCKOCTH U CIIEJICTBUS U3 HEE.
CBoiCTBA MapAIIIENBHBIX INIOCKOCTEM:
0 MapaJyIeIbHOCTH MPSIMBIX
IepecevyeHs PU NEPECEUCHUN JIBYX
MAPAIIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayyIeIbHBIX MPSIMBIX,

COOTBETCTBYIOIIME ITPUMEPHI
U3 pEAIbHOW JKU3HU.

DopMyIUpPOBATH ONPEACICHUE
IapaJuIeNIbHBIX PSIMOU U INIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 IIapaJUIEIIbHOCTH PSIMOM

U IJIOCKOCTH; CBOMCTBA
MIapaJuIeIbBHOCTH MIPSMOU U TIJIOCKOCTH.
Pewrats crepeoMeTpuuecKue 3a1a4u
BBIYMCIICHUS U I0KA3aTEbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTHIO
IPSMBIX U ITIOCKOCTEN B MPOCTPAHCTBE.
Pemats nmpakTudeckue 3agauun

Ha [IOCTPOCHUE CEYEHNUN Ha YepTekKax
TETpa’pa v napajuieIeInIeaa.
Pewrars crepeomeTpudeckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUU
IIJIOCKOCTBIO.

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PELIEHNN T€OMETPUUYECKUX 3a/1a4
CBS3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHHBaTh ¥ aHAJIM3UPOBATH
peanbHbIE CUTYallH, CBSI3aHHbBIC

C ApaJUIEIIbHOCTBIO IPAMOU
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3aKJIIOYCHHBIX MCIKAY IapallJICIbHBIMUA
IIJIOCKOCTAMHU, O IICPCCCUCHUHN HpHMOI?I
C ABYM: ITapaJIJICJIbHBIMU IIJIOCKOCTSIMHA

Y IUIOCKOCTH B IPOCTPAHCTBE;
MO/JIEJIMPOBATh pEAIbHBIE CUTYAllUH,
CBSI3aHHBIE C MMAPAIUICITIBHOCTHIO
IIPSAMOM U TNIOCKOCTH B IPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHUKyISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
IIPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napasuiesenunesna. Berauciaexnue MH
OTPE3KOB B KyO€ U NPIMOYTOJIbHOM
napajuieenunese.
[lepieHIUKYIAPHOCTD IPAMOU

u rockoctu. [Ipu3Hak
NIEPIEHANUKYJIIPHOCTH IIPSIMOM

Y IJI0CKOCTU. Teopema o
CYILLIECTBOBAHUU U €UHCTBEHHOCTH
IIPSMOM, IPOXOIALLIEH YEPE3 TOUKY
IPOCTPAHCTBA U NEPIEHAUKYIISIPHON
K miockoctu. [lnockoctu

Y MIEPIICHANKYIISIPHBIE UM IIPsIMast

B MHOTOTPaHHHKAX.
[TepnieHauKyIsIp U HAKJIOHHAS.
[TocTpoeHune neprneHauKyIsapa

13 TOYKHU Ha IPSAMYIO.

Teopema o Tpex neprneHauKyIsIpax

AKTyanu3upoBath (aKkThl U METO/IbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.
@opMyIMPOBATH ONIPEICIICHHUS:
MIEPIICHIUKYJIIPHBIX TPSAMBIX

B IPOCTPAHCTBE; ONPEEICHNE IPSIMOH,
IIEPIICHIUKYJIAPHOU K TUIOCKOCTH.
Jloxa3pIBaTh: neMMy

0 MEPNEHAUKYIIPHOCTH ABYX
I1apajuIeNIbHBIX MPAMBIX K TPEThEU
IIPSIMON; TEOPEMBI O CBSI3U MEXKAY
[apajuIeIbBHOCTBIO MPSMBIX U UX
IIEPIICHIUKYJIIPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK MEPIECHINKYIJISIPHOCTH
MIPSIMOU U TJIOCKOCTH; TEOPEMY

O CYLECTBOBAaHNUH U €IUHCTBEHHOCTHU
PAMOM, IPOXOJAIIECH Yepe3 TaHHYIO
TOYKY U IEPIICHINKYJISIPHOU K TAHHON
IIJIOCKOCTH.

N3006pakath B3aMMHO
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(npsimasi u oOpatHas).

YTroa Mexy CKpemrBatOIUMUCS
npsiMeIMU. [loHCk epnes AMKyIIIpHBIX
MPSIMBIX C TOMOILBIO
IIEPIICHIUKYJIPHBIX IIIIOCKOCTEN
OpTOoroHajibHOE NPOEKTUPOBAHUE.
[TocTpoenue ceuenuit KyOa, IpuU3Msl,
MIPABWJIBHOW MUPAMUABI C TTOMOIIBIO
OPTOrOHAJILHOMN IIPOEKIIUH.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [llmockocTn
CUMMETPUM B MHOI'OTPAHHUKAX.
[Ipr3Hak nepneHuKyISIpHOCTH
PSAMOM U IIJIOCKOCTH KaK CIIECTBHE
cummerpui. IIpaBuinbHbIe
MHOTOTPAHHUKHU

Pacuet paccrosiHuil OT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NEPIECHANKYJIAPBI: CAMMETPUS, CIABUT
TOYKHU 110 NApaJIJIEIBbHON PSIMOM.
CnBur no HenapaieabHON NPSIMOU,
VU3MEHEHUE PACCTOSTHUN

NEePHEHANKYIISIPHBIC TTPSIMYTO

U TJIOCKOCTb.

@opMyIMpOBaTh CBOMCTBO
MIEPIICHIUKYJISPA IO OTHOLIEHUIO

K IUIOCKOCTH.

[Toy4ars npeacTaBiIeHuEe O 3HAYCHUU
NEePIEeHIUKYIIApa Ui IpYruX oonacTeit
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJbHON KU3HU
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jl0Ka3bIBaTh YTBEPKICHHUSI, CBS3aHHBIC
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHINKYISIPHYIO K TOM MPSMOU.
Jloka3sIBaTh TEOpEMY O TPEX
MIEPIIEHINKYJIAPAX U TEOPEMY
0o0paTHYyIO TeOpeMe O TPeX
NEPIECHIUKYIISIPaXx.

[Tomy4aTs npeacTaBICHNUE

00 OPTOTOHAJIEHOM MTPOEKTUPOBAHUH.
Jloka3bIBaTh TEOpEMY O MPOECKLIUU
TOYKH Ha NPAMYIO.

Pemate crepeoMerpuueckue 3aqauu,
CBSI3aHHBIE C IEPIIEHANKYJIIPHOCTBIO
MPSAMOM U TIOCKOCTH.

Pewars npukitagaelie 3a1auu,
CBSI3aHHBIC C HAXO0XKICHUEM
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Ir€OMETPUYECKHUX BEJINYMH.

Pewmats crepeoMerpruueckue 3anaum,
CBSI3aHHBIC C TPUMEHEHUEM TEOPEMBI
0 TpeX NMEPNEHINKYJIIAPAX,
HAax0>KJICHUEM PACCTOSHUM,
IIOCTPOCHUEM IPOEKLIUM.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIACHUN.
AHanM3UpOBaTh U MOAETUPOBATH

HAa SA3bIKE TE€OMETPUU PEAJIbHBIC
CUTyalllH, CBSI3aHHbBIC

C IEPNEHIUKYJISIPHOCTHIO PSIMOM

Y IJIOCKOCTH; UCCIIEI0BATh
ITOCTPOEHHBIE MOJEIH, B TOM YHCIIE
U C UCTOJIb30BAaHUEM alllapara anreopbl

VYTrabl 1 pacCTOSTHUA

16

[ToBTOpEHHME: Yyroa Mexay NpSIMbIMHU
Ha IUIOCKOCTU, TPUTOHOMETPUS

B [IPOU3BOJILHOM TPEYTOJIbHUKE,
T€OpEMa KOCHHYCOB.

[ToBTOpEeHue: yron Mmexay
CKPEIIUBAIOIUMUCS IIPAMBIMU

B IIPOCTpaHCTBE. [ eomeTprueckue
METO/bl BBIYUCIICHUS YTIIa MEXIY

AKTyanu3upoBath (aKkThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
DopMyIMPOBATH ONIPEAECTICHUE
JBYTPAHHOTO yIJIA.

Jloka3bIBaTh CBOWCTBO PaBEHCTBA BCEX
JIMHEWHBIX YIJI0B JBYI'PAHHOIO YIJa.
KnaccuguimpoBaTs 1ByrpaHHbIE YIJIbI
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MPSAMBIMU B MHOTOT'PaHHUKAX.
JIByrpanHsbiil yroy. CBOMCTBO
JIMHENHBIX YTJIOB JBYTPAHHOIO YIIA.
[lepnenauKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIISPHBIX
mrockocren. [IpusHak
MIEPIICHIUKYJISIPHOCTH INIOCKOCTEM;
TE0-peMa O MPSAMOU ITEPECECUEHHUS IBYX
IJIOCKOCTEN MEPIIEHIUKYIISIPHBIX
TPETHEU IUTOCKOCTH.

[IpAMOYTOJIBHBIN apaJUICIICIINIIE;
Ky0; U3BMepEeHus, CBOMCTBA
IIPSAMOYTOJIBHOTO MapaJIJIeIICIIUIIEA.
Teopema 0 quaroHany NpsSMOYTroJIbHOTO
napajulesIelMIea U CIEICTBUE U3 HEe.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJIOKEHUEM IIPSAMBIX U IIJIOCKOCTH.
[ToBTOpEHME: CKPENIMBAIOIIUECS
psIMBbIE, TAPAJUIEIbHBIE ITIOCKOCTH

B CTaHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa mapannenbHbIX MIIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
PacCTOSIHUE MEXKAY
CKPELIMBAIOIINMHUCS IPSIMBIMU

B IIPOCTBIX CUTYaLHsIX.

B 3aBUCHUMOCTH OT UX I'PaAyCHOU MEPHI.
@opMyIMpOBaTh ONPENECIEHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MPU3HAKE
MEPIIECHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEM.

@OopMyIMpPOBATH CIIEICTBHUE

(U3 mpu3HaKa) O MEPIEHIUKYIIPHOCTU
IJIOCKOCTH, KOTOpasl MEPIEHANKYISIpHA
IPSAMOM, TI0 KOTOPOH IIEPECEKAIOTCS JBE
IJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 HEE O JUArOHAJISIX IPSAMOYTOJIBHOIO
napajuieenunesaa.

Pewats crepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C NEPIICHANKYIJISIPHOCTD
MPSAMBIX U TIIOCKOCTEH, UCITONb3YS
IJIaHUMETpUUYECKHE (DaKThl 1 METO/IbI.
IIpoBOAUTE JTOTUUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPU PELIEHNH TEOMETPUYECKUX 3314,
CBSI3aHHBIX C NEPIEHAUKYJISIPHOCTHIO
IIJIOCKOCTEM.

AHanM3upoBaTh U MOAETUPOBATH

HAa SI3bIKE TEOMETPUU PEAJIbHBIE
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OnyckaHue NepreHIuKyJIsIpOB,
BBIYMCJIEHUE PACCTOSIHUM OT TOUKH
110 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brruncienue pacCTossHUNA MEXITY
CKPEIIUBAIOIINMUCS TPSIMBIMHU

C IMIOMOILBIO IEPIICHANKYIISPHOU
IIJIOCKOCTH.

TpexrpaHHbIN yroJl, HEpaBEHCTBA
JJIs TPEXTPAHHBIX YTIIOB.

Teopewma [Tudaropa, TeopeMsl
KOCHUHYCOB Y CHHYCOB

JUIS1 TPEXTPAHHOTO YIJIa. DJIEMEHTBI
chepuueckoit TeOMETpUH:
reoJIe3MYECKUe JIMHUU Ha 3emiie

CUTYaIlNH, CBSI3aHHbBIE
C IEPICHAUKYJISIPHOCTHIO MPSIMBIX

Y IUIOCKOCTEH.

HccnenoBarh NOCTpOSHHBIE MOJIENH,
B TOM YHCJIC U C UCTIOJIb30BaHUEM
amrapara ajnreopsbl.

PemmaTe npukiagHbie 3a1a4u,
CBSI3aHHBIEC C HAXOXKJICHUEM
TC€OMETPHUECKUX BEITMIUH

MHororpaHHuku

CucreMaru3zanus 3HaHUI:
MHOrorpaHHMK U €ro 3JIEMEHTBHI.
[Inpamuna. Buael nupamun.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HakJIOHHAs
npusMsbl. [IpaBuiibHas npusma.
[Ipsimont mapanenenunen,

IPSIMOYTOJIbHBIN TTapaJiieienune I, KyO.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBunbHbIC
Y TIOJIYTIPABUJIbHbIE MHOTOTPAHHUKHU

Paborath c yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, J€JIaTh 3aMEYaHus,
KOMMEHTAapUH.

AHaNIM3UpOBaTh PELICHUE 3aJa4H.
PucoBats BbIyKJIbIE MHOTOTPAHHUKH
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTAHABJIUBAThH OOITUI BH/I
BBINYKJIOTO MHOTOIPAHHUKA T10 IBYM
€ro MPOCKUUSIM.

Jloxa3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.
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PucoBars BbIITyKIIbIE MHOTOTPAHHUKH

C Pa3HOM SUIEPOBON XaPAKTEPUCTUKOM;
MCCIIE0BATh BO3MOKHOCTH ITOJITYYEHUS
pe3ynbTaTa Ipy BApbUPOBAHUH IAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIBHBIX
MHOT'OTPaHHUKOB.

[InaHnpoBaTh NOCTpOEHNKE
IIPaBUJIbHBIX MHOTOTPAHHUKOB

HAa ITOBEPXHOCTSX APYTUX IPABUIIBHBIX
MHOTOI'PaHHUKOB

BekTopsl B IpOCTpaHCTBE

12

[TonsATHE BEKTOPA HA TIJIOCKOCTH

Y B IIPOCTPAHCTBE.

CymMa 1 pa3HOCTh BEKTOPOB, ITPABUIIO
napayieyenuneia, YMHOXKEHHUE BEKTOpa
Ha YHCJIO, PA3JIOKEHUE BEKTOpa

1o 0a3uCy TPEX BEKTOPOB, HE JICHKAITUX
B OJJHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYUCJICHUE YTJIa MEXKy BEKTOpaMHU

B IIPOCTPAHCTBE.

[Ipocrelimme 3aga4n ¢ BEKTOpaMU

AKTyanu3upoBaTh (PaKkThl U METOBI
TUIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP
HA TJIOCKOCTH M B MIPOCTPAHCTBE;
KOMIIJIAHAPHBIE BEKTOPBHI.
[IpuBOIUTH TPUMEPHI (HPU3NYECKUX
BEKTOPHBIX BEJIMYMH.

OcBauBaTh NpaBUJIa BHITIOJHEHUS
JNEUCTBUM CIIOKECHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha YHCIIO.

Jloka3bIBaTh NPU3HAK KOMILIAHAPHOCTH
TpEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3I0KECHUU
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J000r0 BEKTOPA IO TPEM JaHHBIM
HEKOMILJIAaHAPHBIM BEKTOPam

[ToBTOpenue, 06001IIEHIE
Y CHCTEMaTH3aIlNs 3HAHHI

Ob6o0061maroniee MOBTOPEHHUE MOHATUH
U METOJIOB Kypca I'€OMETPUHU

10 kmacca, cucreMaTH3alis 3HAaHUH.
Uctopus pazBuTusi CTepeoMETpUN KaK
HayKH M €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHMA

Pemrate cTepeoMeTpuyecKue 3aaaun
Ha JIOKa3aTeJIbCTBO MaTEMaTHICCKHIX
OTHOIIICHUH, HAXOXKICHUE
TCOMETPHYCCKUX BETMUNH (JIJTHH,
YTJIOB, TUIONIA/IeH, 00HEMOB).
Mcnonb30Bath MpH pelieHUH
CTePEOMETPUICCKHX 3a/1a4
IUTAHUMETPUYCCKHUE (PaKThI K METO/TBI.
[TpOBOAMTH JTOTUYECKH KOPPEKTHBIC
JI0Ka3aTeIbHBIC PaCCYKICHHUSI

IIPH PEIIICHUH CTEPEOMETPHUSCKHUX

Y TUTAaHUMETPUYESCKUX 3a1a4.
CpaBHUBATH U aHATTU3UPOBATH
pCalIbHbIC CUTYAIlMH U BBISBIISTH
BO3MOYKHOCTH €€ MOJICTTUPOBAHUS

Ha S3bIKE TEOMETPHH.
MozenrpoBaTh peaabHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUH M HCCIIEIOBATh
MIOCTPOCHHBIC MOJICIIH, B TOM YHCJIC
Y C UCTIOJIb30BAHUEM arlapara
anreopshl.

Hcnonb30BaTh KOMIIBIOTEPHBIC
IPOrPaMMBbI TIPH PEIIICHUHN 3a/1a4.
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[lomy4yaTs npeACTaBICHUE O TEOMETPUH
KaK O pa3BUBAIOIICICS HAyKeE,
HCCIEAYIOIIEH OKPYKAIOIIUNA MU,
CBSI3aHHOM C peabHbIMU OOBEKTaMHU,
ITIOMOTAIOIIEH PEIUTD PEATIbHBIE
JKU3HEHHBIE CUTyalluU O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX HHIKCHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKAECHUN.
HccenenoBats IOCTPOSHHBIE MOJIEIIHN.
Hcnonb3oBath HUPPOBBIE pECYPCHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102

55



11 KJIACC

Hazpanue Konnuectso OcHOBHBIE BUJIBI ICSITEILHOCTH
OcHOBHOE coOJIep:KaHue
pasnena (TeMbl) Kypca 4acoB yYaIuxcs
AHamMTHYECKas TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBaTh (GaKThl U METOIBI

HA MJIOCKOCTH U B MMPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXK]ly BEKTOpaMu
B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IIJIOCKOCTHU B OTPE3KAX.
BekropHoe nipousBeneHue. JInHeHbIe
HEPABEHCTBA, JJUHEUHOE
IPOrpaMMHUPOBAHUE.

AHaIUTUYECKUE METOIbI pacyeTa
yTJIa MEXAY IPSMBIMU U IJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pacCTOSTHUSI OT TOUKH JI0 TIJIOCKOCTH
B KOOpJAMHATAX.

Haxoxnenue pacCTossHUM OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUJIbHOMN
nupamuie

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOaUTH JEUCTBUS C BEKTOpaMHU

K aHAJIOTUYHBIM JSUCTBHUSAM C UX
KOOpAWHATAMM.

BcnomHUTE onpenienieHne CKalsipHOTo
YMHOXEHUSA U €r0 CBOMCTBA.
Bpraucasats ¢ TOMONIBIO CKaISIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTaHABJIUBATh
MEPIEHANKYIIPHOCTh BEKTOPOB.
BriBOIUTH ypaBHEHHE TIIIOCKOCTH

1 (popMyIiTy pacCTOSIHUSL OT TOYKU

JIO TIJIOCKOCTH.

Pemiats 3agauu, coueras
KOOPJIMHATHBINA U BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYXKICHUS

IIPU PELICHUY TEOMETPUUECKHUX 3a7a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.
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AHanu3upoBaTh U MOJIETUPOBATH
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBS3aHHBIC BEKTOPAMHU

U KOOpJIMHATAMHU.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C UCTIOJIb30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UICTOPUEN pa3BUTHSA
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAaHUN

15

CedeHust MHOTOTPAaHHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKH, METO]]
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
nepeceyeHust MPSIMbIX U IMIIOCKOCTEH.
[TapannenbHbIe IPSMBIE U TIIIOCKOCTH:
napajuieNIbHbIE CEUYCHHUS], pACUET
OTHOLIEHHUM, YTJIbl MEXKY
CKPEIIUBAIOIIUMUCS TTPSIMBIMH.
[TepnieHquKyIsIpHBIC IPSMBIE

U TJIOCKOCTH: CTaH/IAPTHHIE MAPBI
MEePHEHIUKYJISIPHBIX TIIOCKOCTEN

U TIPSIMBIX, CAMMETPHUU
MHOTOTPaHHHUKOB, TEOPEMA O TPEX
MEePICHIUKYJISIPAX, BEIYUCICHUS JITUH

CtpouTh ceueHusl.

Pemats crepeoMerpuueckue 3agauu
Ha JJ0Ka3aTeIbCTBO MATEMAaTUYECKUX
OTHOIIICHUH, HaX0KJICHHUEC
reOMEeTPUYECKUX BEIUYUH (IJIMH,
YTJI0B, TIONIA/IeH, 00bEMOB).
Hcnonp30BatTh npu pelieHUU
CTEpEOMETPUYECKUX 3a7a4

TUTAaHUMETpUYECKHe (haKThl K METOIBI.

[IpoBOIUTH TOTUYECKU KOPPEKTHBIC
JI0OKa3aTeIbHbIE PACCYKICHUS

IIPY PEIICHUN CTEPEOMETPUUECKUX
3ajay.

CpaBHMBaTh M aHAJTM3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOIIA/IeH, COOOpaKeHUsI
moa00us.

[Tmomaau cedeHnit MHOTOrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI TI0100Hs

peabHbIC CUTYallUU U BBISIBISTh
BO3MOXHOCTH €€ MOJICJIMPOBAHUS

Ha SI3bIKE TE€OMETPUH.
MopenupoBaTh peaibHY0 CUTYaLIHIO
Ha SI3bIKE TE€OMETPUU U UCCIIEIOBATh
OCTPOEHHBIE MOJIENIH, B TOM YHCJIE

¥l C MICTIOJTL30BAaHUEM amiapara ajreOpsbl.

Hcnonb3oBarhb KOMIIBOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3a1a4

O0BbeM MHOTOIpaHHUKA

17

O6bem Tena. O0beM NPSIMOYTOJILHOTO
napajuiesienunena. 3agadu

00 yIBoeHUH Ky0Oa, 0 KBaJpaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpruuecKue 3a1auu,
CBSA3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO Mapalijiesienumnesa.
[Ipuknannbie 3a1a4u, CBI3aHHBIC

C BhIUMCIIEHHEM 00beMa
IPSIMOYTOJILHOTO MapauIeNeuIe1a.
O0beM npsIMoi TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHMCIICHHEM 00bEMOB
psAMOM Ipu3Mbl. [Ipuknansbie
3a1a4U, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUSIMHU:
o0BeM Tena, 00beM MPSIMOYTOIBHOTO
napajuieJIenunesa.

@opMyIIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 0OBEME
IPsIMOYTOJIBHOTO Mapasiesenumnesa,
CJIE/ICTBHS U3 HEeE.

Pa3pe3ats MHOrOTpaHHUKH,
NepeKyIaablBaTh YaCTH.

Pemars crepeomeTpruueckue 3a1auu,
CBSI3aHHBIEC C BHIYHMCIEHUEM 00beMa
IPSIMOYTOJIBHOT'O TapaJIJIEJIeUIENA,
MIPU3MBL.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHHUS C LEJbIO BbISABICHUS
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Brruuciaenue o0eMOB Tel

C TIOMOIIILIO OIPEJIEICHHOTO
uHTerpana. O0beM HaKJIOHHOM
IIPU3MBI, TUPAMHUIBI.

dopmysna oobemMa TUPaMU/IbI.
OtHomeHue 00bEMOB ITUPAMU/T

C OOIIUM YTJIOM.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC ¢ 00beMaMU HAKJIOHHOM
MIPU3MBI, TTUPAMUJIBI.

[TpuknagHbIe 321291 110 TEME
«O0BEeMBI TE», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI, ITUPAMHUJIBI.
[Ipumenenue o6bemMoB. Berunciienue
pPacCTOSTHUS 70 TJIOCKOCTH

JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHI.
AHanmu3upoBaTh U MOJEITHUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbBIC
CUTYyalliH, CBA3aHHbBIE C 00bEMOM
IPSIMOYTOJIBHOTO TIapaJuIelIeTUIe 1a,
IPU3MBI, TUPAMU/TBL.

UccnenoBaTh OCTpOEHHBIE MOJIETH,
B TOM YHCJIC ¥ C UCITOJIb30BaHUEM
amnmapara ajreophl.

BBIBOIUTH OCHOBHYIO HHTETPATIbHYIO
dopMyiTy TSI BEIYUCIIEHUST 00BEMOB
Tell.

Jloka3sIBaTh TEOpEMy 00 00BEME
HAKJIOHHOM TIPHU3MBI Ha TIPHUMEpE
TPEYTroJIbHOM MPU3MBbI

Y JUJTSl TIPOM3BOJILHON TIPU3MBEI.
JlokasbIBaTh TEOpEMY: 00 00BEME
UPaMUIbL, GOPMYITHPOBATH CIICACTBUS
U3 Hee: 00bEeM YCEUECHHOM MUPaAMU/TBI.
BreiBoauTh hOpMYyITy Ui BEIYHACICHHS
00BEMOB YCEUCHHON TTUPaMUIbI

Tema BpameHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
TIOBEPXHOCTH.

CB000THO OTIEpUPOBATH MOHITUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
IMHAP. M3ydaTh criocoObl
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HMummanp. [Ipsmon kpyrosoun
munHap. [1nomaaes noBepxHocTu
UWIMHIpA.

Konnueckast moBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noeepxHocTu. Konyc. Ceuenue koHyca
IUIOCKOCTBIO, MapasuIebHON
TTIOCKOCTH OCHOBAaHUA. Y CEUYECHHBIN
KoHyc. M300paxeHne KOHycoB

1 YCEUCHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH

Y MIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4n

HAa JIOKAa3aTEIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUYCHUN LWJIMHIPA,
KOHYca.

[Ipuknannbie 3a1a4u, CBI3aHHBIC

C LUJIMHJIPOM.

Cdepa u map.

ITepeceuenue cdepsl u mapa

¢ IiockocThio. Kacanue mapa

U cepbl I0CKOCTHI0. By

1 n300pakeHue mapa.

YpaBuenue chepsl. [Lnomans cheps
Y €€ YacTeHu.

Cummetpus cepsl U mapa.

MOJTyYeHUS IUIHHIPHUUECKON
HOBEPXHOCTH, LIMJIUH/IPA.
N300paxaTh LUIUHAP U €70 CEYEHUS
IUIOCKOCTBIO.

CB000OIHO OTIEpUPOBATH TOHITUIMH:
KOHHMYECKasl IOBEPXHOCTh, KOHYC,
YCEUEHHBIN KOHYC.

N3y4ath criocoObl MOTydeHus
KOHMYECKON TOBEPXHOCTH, KOHYCA.
N300paxxaTh KOHYC U €ro CEYeHUs
IUIOCKOCTBIO, TPOXOAILEH Yepes3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BriBoauTh hOpMyITBI 7151 BEIYKMCICHHUS
OOKOBOI M TIOJIHOM MTOBEPXHOCTEN TEI
BpAIlCHHUS.

Pemats crepeomeTpudeckue 3a1au,
CBSI3aHHBIC C TEJIaMH BpAIICHHUS,
HaX0KICHUEM IUJIOIMAAA OOKOBOM

Y TIOJTHOM MOBEPXHOCTH, IOCTPOCHUEM
CEYCHHUM.

Hcnonb30BaTh npu pelieHuy 3a1a4
IUTAaHUMETPUYECKUE PaKThl U METOIBI.
CpaBHUBAThH U aHATTM3UPOBATH
YTBEPKACHUS C LENbIO BISBICHUS
JIOTMYECKH KOPPEKTHBIX
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CrepeomeTpuueckue 3a1auu

Ha JJ0Ka3aTeJIbCTBO U BEIYHCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MIOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO.

[TpuknamHbie 3a1a4H, CBI3aHHBIC
co cdepoil u mapom.
IToBTOpEHME: OKPYKHOCTH

Ha IIJIOCKOCTH, BEIYHCIIEHHS

B OKPY>KHOCTH, CTaH/IapTHBIC
MOJ00USL.

Pa3nuynbple KOMOMHAIIUH TET
BpaIleHUsI © MHOTOTPaHHUKOB.
3agauu no Teme «Tesra 1 TOBEpXHOCTH
BpaICHUSDY

Y HEKOPPEKTHBIX PacCyKJACHUM.
AHaJIM3UPOBATH U MOAECIUPOBATH

Ha S3bIKE TEOMETPUU pPEAIbHBIC
CUTYyalllH, CBA3aHHbBIE C KOHYCOM

U TUAJTUHPOM.

HccnenoBars NOCTpOCHHBIE MOJIEIIH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmapara ajnreopsl

AKTyanu3upoBath (PaKThl U METObI
MJIAHUMETPUH, PETICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOHO OMEpUPOBATH TOHATUSIMHU:
chepa u map, HeHTp, paanyc, AMaMeTp
cepsl u mapa.

HccnenoBaTh B3aMMHOE paCIOIOKEHNE
chepbl U TIIOCKOCTH.

PopMyIMpOBaTH ONPEAEICHUE
KacaTeJbHOM IIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE

Y MIPU3HAKE KacaTeIbHOM MJIOCKOCTH.
BriBoauts hopmyity 1Sl BEIYUCICHUS
iomaaun cepsl uepes3 paanyc chepsl.
Pemrats ctepeomeTpudeckue 3aaauu,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM ILIOMIa I cepsl U ee
yacTel, MOCTPOCHUEM CeUeHUN cepbl
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Y 11apa.

AHanu3upoBaTh U MOJICTUPOBATD

Ha SI3bIKE TEOMETPUU PEeaIbHbIC
CUTYaIlNH, CBSI3aHHBIE C I11apOM

u cepoi.

Pemrats npocTeie 3aga4n, B KOTOPBIX
burypupyroT KOMOMHAIIMH TEJl
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pellieHnu 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETpUYECKre PaKkThl U METO/BI.
Pemats cTepeomeTpuueckue 3agaud,
CBSI3aHHBIC C TEJIaMU BpalllCHUs,
IIOCTPOCHHUEM CEYEHUM TEJI BPALLICHNUS,
C KOMOMHAITUSIMU TEJI BpaILlCHUS

Y MHOTOTPaHHHKOB.

[TpoBOAUTH TOTHUUECKH KOPPEKTHBIC
JI0Ka3aTeJIbHbIE PACCYXKACHUS

MIPU PEIICHUU T€OMETPUUECKUX 3a/1a,
CBSI3aHHBIX C TIEPICHAUKYIISIPHOCTHIO
IIJIOCKOCTEH.

AHanmM3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU PEATHHBIC
CUTYyaIlUH, CBSI3aHHBIE C
MHOTOTPaHHUKAMH.

HccenenoBars MOCTPOEHHBIE MOAECIIH,
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B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara ajareopsl

[Imomaau noBEpXHOCTH
1 00bEMBI KPYTJIBIX TEJl

O6beMm muuHapa. Teopema

00 00beMe MPSMOTo IUITUHIPA.
[Tmomaay 60KOBOM M TOJIHOK
MOBEPXHOCTH ITUIHMHAPA.
Brruuciaenne o0eMOB Tel

C TIOMOIIBIO OTNIPEICTICHHOTO
unTerpana. OobeM KoHyca.
[Imomnaan O0OKOBOM U ITOJTHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuUecKHEe 3a/1a4H,
CBSI3aHHBIC C BBIYUCIICHHEM 00bEMOB
IAJIUHIpa, KOHYyCa.

[Tpukmagaeie 3amaun o Teme «O0BeMbI
Y TTOIAM IOBEPXHOCTEHN TEIL.
OO6beM mapa u mapoBOro CEKTopa.
Teopema 06 o6beme mapa. [Lnomanp
cdepsl.

CrepeoMeTpUyuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIUYHCICHHEM 00BEMOB
rapa, mapoBOro CETMEHTA, IapOBOTO
CeKTOpa.

[IpuknagHeie 381241 110 TEME
«O0BeMBI TEID», CBI3aHHBIC

CB0OOHO OMEPUPOBATH MOHITHSIMHU:
00beM Tena, TIIOoIIAlb MOBEPXHOCTH.
®opMyIHpPOBaTH OCHOBHBIE CBOMCTBA
00BbEMOB.

Jloka3pIBaTh TEOpEMBI: 00 00BEME
IUIMHIpa; 00 00BbeMe KOoHycA.
BriBouTE GOpMYIIBI 17151 BHIYUCIICHUS
00beMa yCEeUeHHOT0 KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a7a4
Ha IOCTPOEHUE LUPKYJIEM U JIUHENKOM,
0 KJIACCUYECKUX HEPA3pPEIIUMBbIX
3a/1a4yax.

CB0OOHO OTIEPUPOBATH TOHITHUSIMHU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
IapOBOM CEKTOP, OCHOBAHUE U BBICOTA
CEerMEeHTa, OCHOBAHHE U BbICOTA
1apOBOTO CJIOSL.

BriBoguTh GOpMYIIBI TSI HAXOXKIACHUS
00bEMOB I1APOBOTO CETMEHTA,
IIAPOBOTO CEKTOPA, TUIOIAAN C(HEPHI.
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¢ 00bEMOM I1apa U TUIOMIA/IbI0 ChHEpHI.
CoOTHOIIECHUS MEXY TUTOIIAIIMU
HOBepXHOCTEH 1 00beMaMU MTOT0OHBIX
TeJl.

[TogoOHBIE TENa B MPOCTPAHCTBE.
H3menenne o6beMa pu mogo0ouu.
CrepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHMEM O0BEMOB
TEJ U TUIOMIAIeH TTIOBEPXHOCTEM

JlokaspIBaTh TEOpeMy 00 0ObeMe Imapa.
Pemats cTepeomerprudeckue 3amau,
CBSI3aHHBIE C 00BEMOM II1apa, MapOBOTO
CETMEHTA, IapOBOT0 CEKTOPA,

TUTOIIA B0 CEPHI.

CpaBHHBaThH ¥ aHATU3UPOBATH
YTBEPKICHUS C IIEITBIO BBISBICHUS
JIOTHYECKUA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHHM.
AHanmu3upoBaTh U MOJIEIUPOBATH

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYalliU, CBI3aHHbBIE C 00bEMOM
1rapa, IapoBOro CETMEHTA, MAaPOBOTO
CErMeHTa, IJIOIAIbI0 CEpHI.
CB0OOAHO ONEPUPOBATH OHITHEM:
0I00HBIC TeJIa B IPOCTPAHCTRBE.
Boraucisate 00beMblI TEI C TOMOIIIBIO
OTIpeIeNIEHHOTO WHTETpaIa.

Pemate cTepeomerpruyeckue 3aaau,
CBSI3aHHBIEC C COOTHOIICHUSIMU MEXKTY
TUIOLIASIMU TIOBEPXHOCTEN

U 00beMaMH MOJAOOHBIX TE.
[TpoBOIUTE TOTHYECKH KOPPEKTHBIC
JIOKa3aTeNIbHbBIE PACCYKIACHUS

IIPY PEIICHUN TEOMETPUUECKUX 3a71a4,
CBSI3aHHBIX C BBIUHCIICHHEM 00bEMOB
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TCJI C IOMOIIBIO OIIPCACIICHHOTO
HHTCI'paJid, HAXOXKICHUCM
COOTHOICHUA MCIKAY ITUIOIIAIAMHA
HOBerHOCTCﬁ 1 00beMaMH HO,Z[O6HBIX
TCII.

AHaJ'II/I3I/IpOBaTB U MOACIINPOBATH

Ha SA3BIKC I'COMCTPHUU PCAJILHBIC
CUTyallur, CBA3aHHBIC C o0beMaMH

" ITIOBCPXHOCTAMMU TCII,

Ha 10Ka3aTCJIbCTBO U HA HAXOXKACHUC
IrCOMCTPHUUCCKUX BCIININH

JBrmKeHUs

JIBU>KEHUS TPOCTPAHCTBA.
Otobpaxenusi. [[BrxeHus

U paBeHCTBO puryp. OOume cBoiicTBa
JIBUKCHUN. BUIbI IBUKECHUH:
napajijiebHbINA EPEHOC, HEHTPAIbHAS
CUMMETpHUS, 3€pKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nogodus. [Ipsmas

u chepa Ditnepa.

I'eomerpuueckue 3anauun

Ha MPUMEHEHUE IBUKCHUS

CB00OOHO ONIEpUPOBATH TOHITUSIMHU:
0TOOpaXkeHHe MPOCTPAHCTBA Ha ceOs,
JBUKCHHE MTPOCTPAHCTBA;
[IEHTpaJIbHasI, OCeBas M 3epKallbHas
CUMMETPUH, NapaJuIeIbHbIN IEPEHOC;
PaBEHCTBO U No00ue QuUryp.
Jloka3bpIBaTh yTBEPKACHHS O TOM, YTO
LEHTpajbHasl, OCeBasi U 3epKaJibHas
CUMMETPHUH, [apajuIeIIbHbIN IIEPEHOC
SBIISIIOTCSI IBUKEHUSMHU.

BrimonasaTs npeobpazoBanus Moa00wusl.

OnepupoBaTh MOHATHSIMH: TIPSIMast
u cdepa Dinepa.
Pemats reomerpuueckue 3a1a4uu
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C MCII0Jb30BaHUEM JBIKCHUH.
Hcnonbs30BaTh Ipu peLICHUN 3a1a4
JBUKEHUS TTPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHue, 0600IICHNE
U CHCTEMaTHU3anns 3HaHUHU

17

O6o6aroree MOBTOPEHUE MOHATHI
¥ METOJIOB Kypca T€OMETPUHU

10-11 knaccoB, cucTeMaTHU3aIus
3HAHUM.

Hcropwus pa3BUTHS CTEPEOMETPUH KaK
HAyKH M €€ pOJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX

¥ KOMIIBIOTEPHBIX TEXHOIOTHIMA

Pemate cTepeoMeTpuiecKkue 3aaadu
Ha JI0Ka3aTeIbLCTBO MaTeMaTHYECKUX
OTHOIIICHUM, HAXOXKICHHUE
reOMETPUICCKUX BEITUYMH (IJIMH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).
Hcnonws30Bath Npu pellieHUU
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYECKHEe (haKThl 1 METO/IBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIC
JI0Ka3aTeIbHbIC PACCYKICHUS

P PEIICHUN CTEPEOMETPUUECKUX

Y TJIAHUMETPUYECKUX 3a]1a4.
CpaBHMBATh U aHAIU3UPOBATH
peabHbIe CUTYallUU U BBISIBISATH
BO3MOYKHOCTh €€ MOJACITUPOBAHUS

Ha SI3bIKE TEOMETPHUH.
MogenupoBaTh peanbHy0 CUTYaLUI0
Ha SI3bIKE TEOMETPUM U UCCIIeI0BaTh
MIOCTPOCHHBIE MOJICIIH, B TOM YHUCJIE
U C UCIIOJIb30BaHUEM arrnapara
anreopshl.
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Hcnonbs30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbl [IPU PELICHUH 3a/1a4.
[Tony4aTs IpeAcTaBICHUE O TEOMETPUHU
KaK O pa3BUBAIOILEHCS HAyKe,
UCCIIEAYIOLIEN OKPYKAOIIUU MUD,
CBSI3aHHOM C pealbHbIMU O0BEKTaMH,
IIOMOTAIOLIEN PENIUTD PEAbHBIE
YKU3HEHHBIC CUTYALIMH O POJIU
CTEPEOMETPUU B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTUKA»

HOACHUTEJBHASA 3AIINCKA

VYyebnniii kypc «BeposSiTHOCT M CTATUCTHKa» YIIIyOJIEHHOTO YpPOBHSI SIBJISIETCS
POJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOTO Kypca yriyOJIEHHOTO ypOBHS
HA YpPOBHE CpeAHero oOmiero oOpa3oBaHUs. YUeOHBIM Kypc MpeaHa3HayeH
st popMUpOBaHUS Y OOYYArONTUXCS CTATUCTUYECKOW KYJIbTYpPhl M TIOHUMAHUS POJIU
TEOPUHU BEPOATHOCTEN KaK MAaTEMAaTHYECKOTO MHCTPYMEHTA ISl U3YUYECHUS CIIy4alHbIX
COOBITUM, BEIMYUH U TpoleccoB. [Ipu u3yyeHnn Kypca oOoramaroTcsl NpeCTaBICHUS
00yyJaroImuXxcsi 0 METOaX UCCIEAOBAHUS U3MEHUUBOTO MUpPA, PA3BUBACTCS MOHUMAaHUE
3HAYUMOCTH U OOIIHOCTM MAaTeMAaTHYECKHX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOU
4aCTH COBPEMEHHOT'0 €CTECTBEHHO-HAYUYHOT'0O MUPOBO33PEHUSI.

Coneprxanue yueOHOTO Kypca HaIllpaBJIE€HO Ha 3aKpEIUICHWE 3HAHWUM, MOJTYYSHHBIX
Opy M3y4YCHHH Kypca Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHHs, U Ha pPa3BUTHUE
MPEJCTABICHUN O CIIy4allHbIX BEJIMYMHAX M B3aMMOCBS3SIX MEXKAY HHUMHU Ha BaKHBIX
pUMepax, CHKEThl KOTOPBIX IMOYEPHHYTHI U3 OKpYKaromero Mupa. B pesynbrare
y oOydaromuxcs JOJDKHO  c(OpMUpOBaThbCsl  MpENCTaBiIeHUWE O  Haubosee
YHOOTPEOUTENBHBIX U OOIIMX MATEMaTUYECKUX MOJIETSAX, UCIOJIb3YEMBIX JIJII ONUCAHUS
AHTPOIIOMETPUUECKHUX U JeMOorpadUyeCKUX BEJIMYHUH, TOTPEITHOCTEN B pa3IuyHbIe PoJia
W3MEPEHUSX, JUIMTETbHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX  YCTPOWMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0azoif i1 OCBOCHUSA BEPOSITHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOIUMBIX
CIeHUAIUCTAaM HE TOJbKO HWHXKEHEPHBIX CIEIUATbHOCTEH, HO TaKXKe COIUAIbHBIX
U TICUXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHbBIE OOIIECTBEHHBIE HAYKH B 3HAYUTEIILHON
Mepe UCIOIB3YIOT anmnapaT aHajin3a OoJbIIUX AaHHBIX. [[eHTpanbHyI0 YacTh yueOHOTro
Kypca 3aHMMaeT OOCYXXJICHHE 3aKOHa OOJBIIUX 4YHceNl — (PyHIaMEHTaJIbHOTO 3aKOHa
PUPOIBI, UMEIOIIET0 MATEMATHUECKYIO (hOpMaTU3AIIHIO.

B cootBeTcTBUM ¢ YyKa3aHHBIMU 1EJISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiITHOCT M CTAaTHUCTHMKA» Ha YINIYOJIEHHOM YpPOBHE BBIJCJICHBI OCHOBHBIC
conepxatenbHble JUHUK: «CiydailHbie COOBITHS W BeposTHOCTH» U «Ciy4aiiHble
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMuMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI TeOpHuH Tpadon
¥ TEOPUU MHOKECTB, HEOOXOIUMBIE JIJIsI TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMaTUYECKUX yUE€OHBIX KYypPCOB.

Conepxxanne nuHun «CrydailHble COOBITHS W BEPOATHOCTH» CIIY)KHUT OCHOBOM
s GopMHUpPOBaHUSL TPEACTABICHUNA O pachpeiciCeHUH BEPOSITHOCTEH MEXIy
3HAUYCHUSIMU CIIyYaWHBIX BEJIWYMH. BaKHyH0 4acTb B 3TOM COAEPKATEIBHOU JIMHUU
3aHUMAET U3yYeHHUE TEOMETPUIECKOTO i ONHOMHUAIBHOTO pacipeieNieHui 1 3HAKOMCTBO
C UX HEMPEPHIBHBIMU aHAJIOTaMH — IMOKA3aTEeIbHBIM U HOPMAJIbHBIM pacrpe/ieICHUsIMU.
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Tewmsl, CBSI3aHHBIE  C  HENPEpPBIBHBIMH  CIyYalHBIMH  BEJIMYMHAMHU
U pacrpeie]ICHUsMH, aKIICHTUPYIOT BHUMaHUE 00YJalOIUXCsl Ha OMMCAaHUU U N3YUYECHUH
CIlyJailHBIX SIBJICHUH C TOMOINBIO HEMpephIBHBIX (yHKIMI. OCHOBHOE BHUMAaHHE
yIeNseTcs IOKa3aTeIbHOMY M HOPMaJIbHOMY PaCIpeIeIICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMHUTEIBHOE U3YUCHUE CBSI3U MEXKITY
CllydyailHBIMH BENMYMHAMH W OIMCAaHHWE 3TOM CBSA3M C IOMOIIBIO KOX(QHUIMEHTa
KOPPEISIIMH U €r0 BEIOOPOYHOT0 aHaJIora. DTH AJIEMEHTHI COJIEPKaHHSI Pa3BUBAIOT TEMY
«JlnarpaMMbl paccerBaHHs», U3YUYEHHYIO HA YPOBHE OCHOBHOTO 00IIeTro 00Opa3oBaHus,
¥ BO MHOTOM OITUPAIOTCS Ha CBEJCHUS U3 KypCOB ajIreOpbl U T€OMETPHH.

Eme oaun s1eMeHT copaepikaHus, KOTOPBIN MpeanaraeTcsi Ha 03HAKOMHUTEIIbHOM
YPOBHE — IMOCIEA0BATENBbHOCTh CIIy4alHBIX HE3aBUCHMBIX COOBITHI, HACTYHAIOIINX
B eauHHIy BpeMeHH. O3HaKOMJICHHE C pPacIpe/leIeHHeM BEpOSTHOCTEH KoJMdecTBa
TaKUX COOBITHI HOCUT Pa3BHBAIOIINI XapaKTep U SIBISAETCS aKTyaJbHBIM IS OyayIInuX
aOUTYpHUEHTOB,  TOCTYNAIOMIMX Ha  y4eOHbIe  CHEIHMAJbHOCTH,  CBSI3aHHBIC
C OOIIECTBEHHBIMU HaYKaMU, TICUXOJIOTHUEH U YIIPaBICHUEM.

OOmiee 4YHMCIIO YacoB, PEKOMEHIOBAHHBIX IS HW3y4eHHUs Yy4eOHOTro Kypca
«BeposTHOCTh M CTaTHCTHKA» Ha YIIIyOJieHHOM ypoBHE, — 68 wacoB: B 10 kmacce —
34 qaca (1 gac B Hemento0), B 11 kmacce — 34 yaca (1 gac B Heaemo).

COILEPKXAHUE OBYYEHUA
10 KITACC

I'pad, cBa3ubiil rpad, mytu B rpade: uukiasl U uend. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padbr Ha miiockocTu. JlepeBbs.

Caydaiinble 3KCIIEpUMEHTHI (OIBIThI) U CITy4YalHbIE COOBITHA. DIEMEHTAPHBIE COOBITHS
(ucxonpl). BeposiTHOCTH clydailHOTO COOBITHS. BIWM30CTh YaCTOTHI U BEPOSTHOCTH
coObITHii. Ciy4yaitHbI€ OTBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.

Onepauun HajJ COOBITUAMU: TepeceueHHue, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC
coObITus. J{narpammel Ditnepa. @opMyiia C0KEHHs] BEPOITHOCTEM.

VYcioBHass BEPOSITHOCTb. YMHOXXEHHE BEpOATHOCTEH. JlepeBo ciaydalHOro
skcriepumenTa. dopmyna mnosHOW BeposTHocTH. Popmyna bareca. HeszaBucumsbie
COOBITHSI.

bunapHbIil cnydaiiHblii ONBIT (MCOBITAHWE), ycnex W Heynauda. HezaBucumele
ucnbiTanus. Cepuss HE3aBUCHUMBIX UCIBITaHUW J10 TiepBoro ycrexa. IlepecraHoBku
u (akropuan. Uucno coueranuit. Tpeyronpuuk [lackans. ®opmyna 6mHoma HeroToHa.

Cepusi He3aBuUCHMMBIX ucnbiTaHuM bepuynmu. CiyyaliHblii BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnasg BenuuuHa. Pactipenenenue BeposiTHocTeN. JnarpaMma pacrpeaeieHusl.
Onepauun Haj cllydyallHbIMU BelMuMHamMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpeziesieHui, B TOM YHCIIe T€OMETPUIECKOe U OMHOMHAIIBHOE.

CoBMecTHOE pacnpeaeneHle IByX ClIy4ailHbIX BeIMUnH. He3aBucumele ciayyaiiHble
BEJINYMHBI.

69



MaremaTudeckoe OXKWJaHHUE CIIydyalHOW BelMWuMHbI (pacnpeneneHus). [Ipumepsl
MIPUMEHEHUsI MAaTEMaTUYECKOTO OXUAaHUsS (CTpaxoBaHMeE, JoTepes). MareMaTnyeckoe
OXKHJlaHWe OWHApHOW CIIly4ailHOW BeNWYMHBL. MaTeMaTH4YecKoe OXUAAHUE CYMMBbI
CJIy4aliHbIX BEJTMUMH. MaTeMaTn4ecKkoe 0KUJaHUE TEOMETPHUECKOr0 M OMHOMHAIBHOTO
pacnpeIeICHAN.

Jlucnepcust U CTaHIAPTHOE OTKJIIOHEHUE CIy4yalHOW BEJIMYUHBI (pacrpeiesieHus ).
Hucnepcust OMHApHOM  CIlydalHOW  BENWYMHBL. ~ MaTeMaTWyeckoe  OKHJaHUE
IPOU3BENCHUS U JUCIEPCUS CYMMbl HE3aBUCHUMBIX CIy4ailHbIX Benu4uH. [{ucnepcus
U CTaHJAapTHOE OTKJIOHEHHE OWHOMHUAJIBHOTO  pacnpenenenus. Jucnepcus
Y CTaHJIAPTHOE OTKIIOHEHNE F€OMETPUUYECKOr0 PACTIPEICIICHHUS]. .

11 KJIACC

HepapenctBo YeoOniméBa. Teopema UYeOwnméBa. Teopema beprymim. 3akon
OonpInx yrcen. BeiOOpouHbI METO ] uccienoBanuii. BeIOOpoUHbIe XapaKTepUCTUKH.
OueHnBaHKe BEPOSITHOCTU COOBITHSI IO BEIOOPOUYHBIM JaHHBIM. [TpoBepka mpoctermmx
TUIIOTE3 C IIOMOIIBIO U3YYEHHBIX PACIIPEIEICHUN.

HenpepeiBuble  ciydaiiHble  BennuuHBL.  [Ipumepsl. @yHKOHMS  IUIOTHOCTH
BEPOSITHOCTH paclpeiesicHus. PaBHOMEpHOE pacnpeieieHue U €ro CBOMCTBA. 3ajayu,
NPUBOJSIIME K IOKA3aTEIIbHOMY paclpeIesICHHIO. 3a1a4u, IPUBOIAIINE K HOPMAIIBHOMY
pactpeneneHno. OyHKIUSA IUIOTHOCTA BEPOSITHOCTH MOKA3aTENIBHOTO PACIPEIEICHNUS,
(GYHKIIMS TUIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO pactpeseneHus. OyHKIus MIOTHOCTU
Y CBOMCTBA HOPMAJIBHOTO PaCIPEACICHUSI.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3ABUCHUMBIX COOBITHH. 3a1auu, MPUBOISIIHE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoapduiueHT nmuHeHHON KOoppemsiuu.
CoBMecTHbIE HAOMIOACHUS JABYX BEIWYUH. BBIOOPOUHBIN KOAP(UIHMEHT KOPPESLHH.
Paznmuune mexny JIMHEMHOW CBSI3BIO M NPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHElHas
perpeccusi, METOJ] HAMMEHBIIINX KBAIPATOB.

HHPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiaacca oOydaronuiics HayqYuTCs:

K koniy 10 kiacca obyvaroniuiicss HayqYuTCs:

CBOOOJTHO OIEPUPOBATHh MOHATUSIMU: Tpad, MIoCKui rpad, cBs3HBIN Tpad, MyThH
B rpade, 1eMb, UK, IePEeBO, CTENIEHb BEPIINHBI, IEPEBO CIIYYaHHOTO SKCIIEPUMEHTA,

CBOOOJTHO OTEPUPOBATH MOHATHSIMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CIIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (DJIEMEHTApHBIA HCXOJ) CIy4alHOTO
OMbITa, HAXOAUTH BEPOSTHOCTU COOBITMM B OMNBITAX C PABHOBO3MOKHBIMU
AJIEMEHTapPHBIMU COOBITUSIMU;

HaxXOJUTh W (QOPMYJTUPOBATH COOBITHSA: TEpecedeHrue, OOBEAMHEHUE TaHHBIX
cOOBITHH, COOBITHE, TTPOTUBOIIOJIOKHOE JAHHOMY, UCIIOJIL30BATh JAHArpaMMBbl Jijepa,
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KOOPJIMHATHYIO TPSIMYIO JIJIsl PEIICHUs 3a/ay, MOJb30BaThCsl (POPMYJION CIIOXKEHUS
BEPOSITHOCTEN JIJIs1 BEPOATHOCTEN ABYX U TPEX CIIy4YailHbIX COOBITHI;

ONEPUPOBATh TMOHATHUSIMU: YCJIOBHAsl BEPOSITHOCTb, YMHOMXEHHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHSI, JEPEBO CIYyYaWHOI'O IKCIIEPUMEHTA, HAXOAUTh BEPOSTHOCTU
COOBITU C TOMOIUIBIO MPaBUIa YMHOXKECHHUSI, I€pEBa CIy4alHOTO OIbITA, UCIIOIB30BaTh
GopMyny moIaHOW BeposiTHOCTH, dopMyny baifieca mpu perieHuu 3aaad, ONpeAesiTh
HE3aBHCUMOCTH COOBITHH 1O (hOpMyJie U IO OPTaHU3AINH CIYyYailHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (POPMYJIBI AJISl IEPEUUCTICHHS SJIEMEHTOB
MHO’KECTB, AJIEMEHTAPHBIX COOBITUH CIIy4ailHOTO OMbITAa, PEUICHHs 3a7ad [0 TEOPHH
BEpPOSITHOCTEW;

CBOOOJHO OIEPUPOBATH MOHATHIMHU: OMHAPHBIN CITy4alHBIA OMBIT (UCIIBITAHUE),
yCIIEX M Hey/1a4d, HE3aBUCUMBIE UCITIBITAHUsA, CEpUsI UCIIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITHI: B CEpUU HCIBITAHUN 1O MEPBOrO YCI€Xa, B CEpUU UCHBITaHWN bepHym,
B OIBITE, CBSI3aHHOM CO CIy4alHbIM BEIOOPOM U3 KOHEUHOW COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATUSAMH: CIy4dallHas BeEJIMYMHA, paclpeiesIeHue
BEpPOATHOCTEW, JAuarpaMma pacopeleieHus, OuHapHas CiydaiiHas BEJIMYMHA,
reOMETpUYECKOe, ONHOMUAIILHOE PACIIPEICIICHHE;

ONIEPUPOBATH MOHATHIMU: COBMECTHOE PACTIPENICIICHAE ABYX CIIy4alHbIX BEJIUYMH,
UCIOJb30BaTh TaOJIMIy COBMECTHOIO pacHpelieseHHs] ABYX CIy4yalHBIX BEJIWYHUH
IUIL BBIJEJICHUS PACIPENENICHUs KaXKIOW BEJIMYMHBI, OIpPEIEICHUsS HE3aBUCUMOCTHU
CIIy4alHbIX BEJINYUH;

CBOOO/ZIHO OINEpPUPOBaTh IOHATHEM MAaTEMaTHUYECKOIO OKUIAHUS CIydallHOU
BEJIMUMHBI (paclpeleiieHusi), NPUMEHSATh CBOMCTBA MAaTEMaTHYECKOrO OKUIAHMS
OpU pElIeHUH 3a/ay, BBIUUCISATH MaTeMaTUYecKoe OXHJaHue OWHOMUAIBLHOTO
Y TEOMETPUYECKOTO PACIIPEACIICHUN;

CBOOOZHO OIEpPUpPOBaTh MOHATUSIMU: JHUCIEPCHUs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, NPUMEHSATH CBOMCTBA JUCIIEPCUM CIIyYaliHOM BEJIMYHUHBI
(pactpeneneHus) NpU pELIEHUHM 3a/ad, BBIYUCIATH JUCIEPCUI0 W CTaHAAapTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHUAIIBHOTO pacipe1eIeHUMN.

K koniy 11 kaacca oOydaroniuiicss HayqYuTCs:

BBIYHCIIATh BBIOOPOYHBIC XAPAKTEPUCTHKU IO JAHHOW BBIOOPKE M OIIEHUBAThH
XapaKTEPUCTUKN  TEHEPAJIbHOM  COBOKYMHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapakTepucTikaM. OIICHHMBAaTh BEPOSTHOCTH COOBITHMA M TIPOBEPSTH IMPOCTEHUIITNE
CTATUCTUYECCKHE THIOTE3bI, TIOJIb3YSICh H3YUCHHBIMU PacIpeICIICHUSIMU;

NPUBOJUTH MPUMEPHI 3a/ad, MPHUBOIANIMX K TOKA3aTeIbHOMY pacIpeiciICHUIO,
3a/1a4, MPUBOANINX K HOPMaJIbHOMY pacrpeaciieHnto. OrnepupoBaTh MOHSTHIMH:
(GYHKIIAS TJIOTHOCTH  BEPOSTHOCTH  IMOKA3aTEIBHOTO  pachpenesieHus, (QyHKIIHS
TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pachpeieiacHus, (QYHKIUSA IUIOTHOCTH M
CBOMCTBA HOPMAITLHOTO PACIPEICIICHNUS;

onpenensaTh Kod(PPUIMEHT TUHEHHON KOppesiuu, BHIOOPOUYHBIA KOAG UITHMEHT
KOPPEISIUH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
Haszpanue OcHOBHBIE BUIbI ACSATEILHOCTH
pasnena (TeMbI) Ocosroe conepare 00yJaromuxcs
DneMeHThI Teopuu rpadoB 3 I'pad, cBsa3ublii rpad, mpeacTaBiIcHUE [IpencraBisiTh OOBEKTHI U CBS3U
3a/1a4u ¢ IOMOLIBIO rpada. MEXJly HUMU € TIOMOIIIbIO rpada,
CreneHb (BaJICHTHOCTb) BEPLIUHBI. HaXOJUTh ITyTH MEXITY BEPIIMHAMU
I1yTs B rpade. Llenu n uuKIbL. rpada.
I'padbl Ha tockocTH. [lepeBo Boiaensats B rpade 1ienu u LUKIIbI.
CIIy4alHOTO JKCIIEpUMEHTA CrpouTts 1epeBO MO0 ONMCAHUIO
CJIy4aliHOTO OIIbITa, OITUCHIBATH
Cly4JailHbIe COOBITHS B TEPMUHAX
nepeBa.
Pemate 3agaum ¢ moMo1ibpro
rpados
Ciy4aiiHbI€ OTIBITHI, 3 CrnyyaiiHble 3KCTIEPUMEHTHI (OIBITHI) Briaensate u onuceiBaTh
CllydaiiHble COOBITHS U CITy4yaifHble COOBITHS. DIeMEHTapHbIE CllydaiiHble COOBITHSA B CIIy4aitHOM
Y BEPOATHOCTHU COOBITUI coObITHs (Mcxomabl). BepositHOCTB OTIBITE.
cityvaitHoro coObiTHs. BeposTHocTu ®opMyIUpPOBaTh YCIOBHS TPOBEJCHUS
COOBITUH B OTBITaxX CIIy4alHOTO OIIbITA.
C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU Haxonutb BepoATHOCTH COOBITUI
COOBITUSIMH B ONBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU UCXOAaMU
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Onepanun

HaJl MHO>)KECTBaAaMU

U COOBITHSIMU.
CrnoxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y c1oBHAsI BEPOSATHOCTD.
HezaBucumeblie coObITHS

[lepeceuenue, 00beAMHEHUE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbIE
coObITusa. PopmyTa CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSTHOCT.
YMHOXKEHHE BEPOATHOCTEN.

dopMyna yCI0BHOW BEPOATHOCTH.
dopMyIa TOJIHON BEPOATHOCTH.
®opmyna balieca. HezaBucumbie
COOBITHS

Hcnonp3oBath nuarpaMmsl Jijepa

¥ BepOAIbHOE OMHMCAHNE COOBITHIA
P BBITIOJIHEHUU ONepalui

HaJT COOBITUAMM.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpE HACTYTUICHUS
JOPYTUX COOBITHI B CIIy4ailHOM OIBITE.
Pemars 3agauu, B TOM uncie

C UCTIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, GOPMYI CIOKEHUS

Y YMHOKEHUSI BEPOSITHOCTEH

DneMeHThl KOMOMHATOPUKHU

KoMOuHaTopHoe nmpaBuiio yMHOKEHHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronsHuk [lackass.
®opmyna 6uHoma HetoToHa

@opMyIHpPOBATH U I0KA3BIBATH
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3y4YeHHbIE KOMOMHATOPHBIE (POPMYIIbI
JUISI IEPEYUCIIEHHS] JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTIBITE.

[Tonp3oBaThes Gopmyioit

Y TpeyroiabHUKoM Ilackans

JUTS OIPEJEIEHUS YUCIIA COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona st mpeoOpazoBaHus
BBIPA)KCHUHN
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Cepuu nocienoBaTenbHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath coKHBIE SKCTIEPUMEHTHI

ucnblTaHui. McnblTanus (ucmbITaHue), ycrex 1 Heyiaya. Ha OT/ACJIbHBIE UCIIBITAHUS.

bepnyun. HesaBucrmeble HCIIBITaHMS. Pemrars 3a1aum Ha mouck

CrydaliHBIN BBIOOD Cepust HE3aBUCHUMBIX HCTIBITAHUIN BEPOSTHOCTEU COOBITUI B CEpUU

13 KOHEYHOM COBOKYITHOCTH 1o nepsoro ycnexa. Cepus UCIIBITAHUM 10 IEPBOTO yCIIexa
HE3aBHCUMBIX UCIIBITAHUM bepHyIum. Y B CEpUsAX UCIIBITaHUM bepHyun,
Ciny4aiiHbIii BEIOOp M3 KOHEUHOM a TaKXXe B OIBITaxX CO CIIyYalHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[IpakTuueckas padora C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHNUEM DJIEKTPOHHBIX (dakToB 1 POpMYJ, B TOM UUCIE B XOJI€
TaOIH1L IPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHIapPTHBIX (PyHKLIUN
City4aiiHbIE BEIMYUHBI 14 Cny4aiinas BenmmuuHa. Pacripenenenue OcBauBarh NOHATHUS: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumepsl pactipenenennii. bunapHas
CllyyalHas BENM4YnHA. [ 'eomeTpuueckoe
pacn-penenenue. bunomuaabHOE
pacnpeaenenue. MaremaTuyeckoe
0XKHWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMeCTHOE pacrpeiesieHUuE JBYX
CIIy4alHbIX BeJIMuMH. HezaBucumble
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTEMaTUYECKOTO OKHUIAHMUS.

BEJIMUMHA, pacrpeiesieHue, Tabiuia
pacrpenenesus, [uarpamma
pacrpeneseHus.

Haxonute 3HaUeHUS CyMMBI

Y IPOU3BEJICHNUS CITy4YaliHbIX BEJIMYHH.
Crtpouts OMHApHBIE pacTIpeieIeHUsS
110 OMMCAHUIO COOBITUM B CITy4YaiiHBIX
onbITax. CTPOUTH U pacO3HABATh
reoMeTpUUecKoe U OMHOMHUATBHOE
pacIpeneseHus.

Pemrars 3agaun Ha BEIYKMCIIEHUE
MaTeMaTU4YECKOr0 OXKUAHUS.
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MaremaTuyeckoe OKuJ1anre OMHAPHOI

CIIyYalHOM BEJIMYUHBI.
MareMaTu4yeckoe 0KUJaHNE
reOMETPUYECKOr0 U OMHOMHUAIIBHOTO
pacnpeaenenui. Jucnepcus

Y CTAHAAPTHOE OTKJIOHCHUE.
Jucnepcust OMHApHO CIlydailHOU
BeJIMYMHBI. CBOMCTBA JUCIIEPCUM.
MareMaTudyeckoe 0KUJaHUE
MPOU3BEICHUS U JUCTIEPCUS CYMMBI
HE3aBUCHMBIX CIIy4ailHbIX BEJIMYUH.
Jucnepcusi OMHOMUATEHOTO
pacrnpeieNieHus!.

[IpakTuueckas padbota

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHII

CTpouTh COBMECTHBIE PACTIPEICIICHHUS.

N3y4dats cBOMCTBA MAaTEMATHUYECKOTO
0’KHJIaHHS.

Pemars 3agaun ¢ mnomMo1pro
V3YUYEHHBIX CBOWCTB.

[To u3yuenHsiM popMyaM HAXOIUTh
MaTEMaTUYECKHE OXKUIAHMS
CIIy4alHBIX BEJIMYUH, UMEIOIIUX
reOMEeTPUUECKOEe U OMHOMUATBHOE
pacrpeneieHus

OcBauBaTh MOHATHUSA: AUCTIEPCHS,
CTaHJapTHOE OTKJIOHEHUE CITy4YalHOU
BEJINYMHBI.

Haxonuts nucnepcuto

110 PaCHPEIEICHHUIO.

N3yuaTh cBOMCTBA IUCTIEPCUM.

[To uzyyeHusiM hopmyiaM HaXOAUTh
JTUCTIEPCUI0 OMHOMHAIBHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

HazBanue KonuuecTBo OcCHOBHBIE BU/IBI JEATETLHOCTH
OcHOBHOE coJIep>KaHHE
paznena (TeMbl) 4acoB 00yJaromuxcs
3aKoH OOBIIMX YHCET 5 HepasenctBo YeObrmeBa. Teopema Pa36upats 10Ka3aTenbCcTBa TEOPEM.

Yeonimena. Teopema bepnyiu.
3akoH O0oJibIIuX yKcesl. BeiOOpouHbIit
METOJI UCCIEAOBAHUM.

[IpakTrueckas pabora

C UCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIUII

OcBauBath BEIOOPOYHBIN METO/T
HCCJICIOBAHUI, B TOM YHCJIE B XO/I€
MPaKTHIECKON pabOThI

DJIIEMEHTHI MATEMATHYECKON
CTATUCTHUKH

I'enepasibHasi COBOKYITHOCTD

U CiTy4aiiHasi BHIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMHU XapaKTEPUCTUKAMMU.
OueHka cpeTHero U TUCTIEPCUH
TE€HEPAIbHON COBOKYITHOCTH

C IOMOLUIBIO BHIOOPOYHBIX
xapakTtepucTuk. OlleHBaHUE
BEPOSITHOCTEH COOBITUI TIO BBIOOPKE.
Cratuctuueckas runores3a. [ IpoBepka
MPOCTEUIINX TUIIOTE3 C TOMOILBIO
CBOMCTB U3YYEHHBIX PACIPEIEIICHNN.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIUII

OcBauBaTh OHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BRIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Brruucnsats BeIOOpOUYHBIE
XapaKTEPUCTHKU M HA UX OCHOBE
OIICHUBATh XapaKTEPUCTUKHU
IE€HEpPaIbHON COBOKYITHOCTH.
OcBanBaTh MOHATHUS: CTATHCTHYCCKAS
TUTIOTE3A.

OreHnBaTh BEPOATHOCTH COOBITHI

Y TIPOBEPSITH TPOCTEUIITNE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0JI€ MPAKTUYECKOM
paboThl
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HenpepriBHbBIE CcllyyaliHbIe
BEJIMYUHBI (pacrpeieneHus),
NOKa3aTeJIbHOE

Y HOPMAJIBHOE
pacrpeneseHus

[Ipumepsl HEPEPBHIBHBIX CTyYalHbBIX
BennIrH. DYyHKIHS TIIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
MPUBOSIINX K MOKA3aTEIbHOMY

Y K HOPMAJIBHOMY paclpeIeTICHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeieICHuUs.
@DyHKIUS MTIOTHOCTU BEPOSTHOCTH
HOPMAJIBHOTO pacipeieeHus

3HAKOMUTHCS MOHSITUSIMU:
HEIpEpBIBHAA ClTydaiiHas

BEJINYMHA, HEMIPEPBIBHOE
pacnpenenenue, GyHKIHUS MIIOTHOCTH
BEPOSATHOCTH.

HaxoauTk BeposSTHOCTH COOBITHIA
0 JAHHOW (PYHKIIMU IJIOTHOCTH.
3HAKOMUTBCS C TOHATHSIMU:
NIOKA3aTeJIbHOE pacIlpeieIICHuE,
HOPMAJIBHOE pacipeeIICHHE.
Briienars 1o onucaHuio ciiydaiiHble
BEJINYMHBI, PAaCIIPEACIICHHbIC

0 MOKA3aTeIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa3bupate npumepsl 3a1a4,
MPUBOJIAIINX K MOKA3aTEIIbHOMY
pacrpeeneHuo U K HOpMaJIbHOMY
pacnpeeseHUI0

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3agaun, mpuBOIAILICH

K pacnpenenenunto [lyaccona.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOJIUL]

BriaensaTe 1o onucaHuio CiIry4aiHOro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE
1o 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI C IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIHII
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CBsi3b MEX]y CITy4YalHBIMU
BEJIMYMHAMU

KoBapuanus n1Byx ciydaiHbIX
BennurH. Koaduiment koppemsium.
CoBMecTHbIE HAOIOICHUS IBYX
BeJIMUMH. Be100pouHbINi KO PuIineHT
Koppensiuuu. Paznuuue mexmy
JIMHEWHOU CBSA3bIO U IPUYNHHO-
CJIIEICTBEHHOU CB:3b10. JInHEHHAs
perpeccust. [Ipaktuueckas pabora

C UCTIOJIb30BAaHUEM AJIEKTPOHHBIX
TabJInIL

OcBauBaTh NOHSTHS: KOBapHaLus,
KOA(POUITUEHT KOPPEALUH, THHEHHAS
3aBUCUMOCTD.

OueHuBaTh XapakTep CBSA3H MEXIY
CIIy4ailHBIMH BEJIMYMHAMH, UCXOS

U3 TIPUPO/IBI TAHHBIX U BBIYUCIIEHHBIX
XapaKTEPUCTHK.
Hcrnons30Bath quarpaMMbl
paccerBaHus 111 U300paKeHus
COBMECTHOTO pacCerBaHUs

JAHHBIX.

Haxonutb k03 duiineHTs ocu
JMarpaMMbl, B TOM YUCIIE

B XO/I€ ITPAKTUYECKOU
paboThl C MPUMEHEHUEM CTaHIapTHBIX

byHKIHHA

0O0001IEeHNE
U CUCTEMATH3aIUs 3HAHUH

11

[IpencraBnenne TaHHBIX C TOMOIIIBIO
TaONHI] ¥ TUarpaMMm, OIucaTeIbHas
CTaTUCTHKA, OTIBITHI

C pPaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHI C TpUMEHEHHEM (OPMYIT

U TpadTuecKuX METOI0B
(koopauHaTHAas psimasi, 1epeBo,

[ToBTOpATH M3yUEHHOE U BHICTPAaNBaTh
CHUCTEMY 3HAHUU
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nuarpaMmma Jusepa), cioydaiHble
BEJINYMHBI U PACIIPEACIICHUS,
MAaTEMATUYECKOE OKUIAHNE
CIIy4YallHOW BEJTUYUHBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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MEPEYEHDb (KOJJU®PUKATOP) MNPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEP’KAHUSI IO MATEMATHKE

JU1a mpoBENEHNs €IMHOIO TOCYJapCTBEHHOIO HK3aMEHa 110 MaTeMaTHKe (naiee —
EI'D mno wmaremaTnke) WHCHIONB3yeTCs TMepeueHb (KoaudukaTop) MpoBepseMbIX
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHMS OCHOBHOW O0pa30BaTEIbHOW IMPOrpamMMbl
CpeaHero o01ero 0opa3oBaHus U JIEMEHTOB COJIEPIKAHUS.

IIpoBepsiembie Ha EI'J no MmaTemaTuke TpeGOBaHUSA K Pe3yJibTaTaM 0CBOCHUS
OCHOBHOI1 00pa3oBaTeJILHON MPOrpaMMbl CpeIHEro 00111ero 00pa3oBaHUA

Kon ITpoBepsiembie TpeOOBaHHUS K MMPEIMETHBIM PE3YyJIbTaTaM OCBOCHHS
IIPOBEPSEMOTO OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO
TpeOOBaHUS 00pazoBaHUs

1 Brnanenne mMeromaMu 0Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 3a]1a4;

yMeHue (HOpMyIHpOBaTh U ONEPUPOBATH MOHATUSMU: OIPENEICHUE,
aKcmoma, Teopema, CJIeICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWUJIBHBIE  (POPMYITUPOBKH,  HPUMEHATh  HMX;  YMEHHE
dopMynupoBaTh OOpaTHOE U MPOTUBOIOJOKHOE YTBEPXKICHUE,
OPUBOJUTH TPHUMEPHl M KOHTPIPHUMEPHI, HCIOIB30BaTh METO
MaTeMaTH4eCKON UHAYKLINY; IPOBOUTD J0Ka3aTelbHbIe
paccykJeHus T@pH peuleHUH 3a/4ay, OLEHUBATh JIOTMUYECKYIO
NPAaBUJIBHOCTh PACCYXACHHUN; YMEHHE ONEPUPOBATH TMOHATHIMHU:
MHO’KECTBO, MOJAMHOECTBO, ONEpali HaJ] MHOXXECTBAMH; YMEHHUE
UCTIONb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisi ONHCAHUS
peaibHBIX MPOLIECCOB U SBJICHUIN U NIPU PELICHUH 337a4, B TOM YHCIIe
U3 JPYTUX Y4eOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHSATHIMHU:
rpad, cBsI3HBIM rpad, aepeBo, LMK, Tpad Ha TMIOCKOCTH; YMEHUE
3alaBaTh ¥ OMHUCHIBaTh  rpadbl  pa3IU4YHBIMH  CIOCOOaMU;
MCTIONIb30BaTh Tpadbl P PEIICHUN 33129

2 YMeHHe onepupoBaTh MOHATUSAMHA: HATyPAIBHOE YUCIIO, LIEJIOE YUCIIO,
CTENEHb C LEJNBbIM ITOKa3aTelIeM, KOPEHb HATypaJbHOM CTENEHH,
CTENEHb C PALIMOHAIBHBIM [10KA3aTEIEM, CTENEHb C JEHCTBUTEIbHBIM
nokasareneM, JorapupmM 4Yucia, CHHYC, KOCHHYC M TaHIE€HC
IPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOIYJII0, PAalMOHAIBHOE YHCIIO,
UppALMOHATBHOE  YHUCJIO, MHOXKECTBA  HATypaJbHBIX, LEJBIX,
pPaMOHAIIBHBIX, JIEUCTBUTENIBHBIX YHCEN; YMEHHE HCIIOIb30BaTh
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IpU3HAKU JETMMOCTH, HAUMEHBIINNA OOIINI AETUTENIb U HAaUMEHbIIIEe
o01iee kpaTHOe, alropuT™ EBKiIMJa py pelieHny 3a1a4; 3HAKOMCTBO
C Ppa3NUYHBIMHM MO3ULUOHHBIMM CUCTEMAaMHM CUYHCIICHHS; YMEHHUE
BBINIOJIHATh BBIYMCIICHHE 3HAYEHH W NPeoOpa3oBaHUs BBIPAKEHUUN
CO CTemeHsMH M Jorapudmamu, mnpeoOpa3zoBaHUs JPOOHO-
pAllMOHAJIBHBIX BBIPAXEHUW; YMEHHE OIEPUPOBATH ITOHATHUIMMU:
IIOCJIEI0BATEIBHOCTD, apu(pMeTHUECKas POTpeccrs, TeOMeTpUIeCcKas
nporpeccusi, 0ECKOHEYHO yOBIBAIOIAsl I€OMETpUYECKasi IPOrpeccus;
YMEHUE 3a[aBaThb IIOCJIEN0BATEIbHOCTH, B TOM YHUCIE C IIOMOIIBIO
PEKyppeHTHbIX  (OpMyJ; yMEHHME  ONEpUPOBATH  MOHATUSIMHU:
KOMIUIEKCHOE YHCJIO, COIPSDKEHHBIE KOMIUIEKCHBIE YHUCHa, MOIYJIb
U apryMEeHT KOMIUIEKCHOrO 4ucia, (opMa 3alucyh KOMIUIEKCHBIX
yucen (reoMeTpuueckas, TPUTOHOMETpUYEeCKas U ainredpanyeckas);
YMETh NPOU3BOAUTH ApU(PMETHUECKUE NECUCTBUS C KOMIUIEKCHBIMU
YUCJIaMU; IPUBOJIUTH IIPUMEPHI UCTI0JIB30BAHNS KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH MOHATHAMU: MaTpuua 2 X 2 m 3 X 3, ONpenenuTeNb
MaTpULbl, TEOMETPUYECKUN CMBICII OIIPEACIIUTEIISA

YMeHue onepupoBaTh MOHATUAMU: PALIMOHAIbHBIE, HPPALMOHAIBHEIE,
NOKa3aTelbHbIE, CTEIIEHHBIE, JJOrapu(hMUYECKUE, TPUTOHOMETPUUECKHE
YPaBHEHUs U HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE OIIEPUPOBATH
HNOHATUSIMU: TOXKJECTBO, TOKJIECTBEHHOE IIPeoOpa3zoBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUM W HEPABEHCTB, PaBHOCHUIIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHHS,
HEPABEHCTBA U CUCTEMBI C ITOMOUIBIO PA3JIMYHBIX MMPUEMOB; PEIIATh
YPAaBHEHMs, HEPABEHCTBA W CHUCTEMBI C IIapaMeTpOM; NPUMEHATH
YPaBHEHMs1, HEPABEHCTBA, UX CUCTEMBI [ PELICHHUS] MAaTEMAaTUUYECKUX
3a/1ay 1 3a7]a4 U3 pa3InyHbIX 00JIaCTEel HAYKU U PEaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATHIMU: (YHKIMSA, YETHOCTh (YHKIIUH,
MEPUOTINIHOCTD (PYHKITUH, OTPAaHUYEHHOCTH (DYHKITUH, MOHOTOHHOCTD
byHKIUHA, DJKCTpeMyM (YHKIIMM, HauOoJblllee W HaUMEHBIIEe
3HaueHHUs (YHKIMK Ha TIPOMEXKYTKE, HEMpepbIBHAS (QYHKIHS,
acuMnTOThl rpaduka (yHKIHH, TIEepBas U BTOpas IPOU3BOIHAS
GyHKIIUHA, TEOMETPUYECKUH U (U3MUECKH CMBICT TPOW3BOJIHOM,
nepBooOpa3Has, OINPEACICHHBI HWHTETpal; YMEHHE HaXOIUTh
acUMNTOTHl Tpaduka (YHKIMH; YMEHUE BBIUMCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO W KOMITO3HIINH (PYHKITUH, HAXOIUTh
ypaBHEHHUE KacaTelbHOW K Tpaduky (yHKIMH; yYMEHHE HaXOIUTh
MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIIMW; YMEHHE HCIOJIb30BaTh
MIPOU3BOJHYIO JUTSI MCCACAOBaHUS (PYHKITMH, HAXOAUTHh HAHOOJBIITNE
Y HaWMEHbIIHNE 3HaYeHHs (DYHKIIMA; CTPOUTH TPpaKu MHOTOUJICHOB
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C MCIIOJIb30BAHUEM alNMapaTra MaTEMATUYECKOTO aHAIN3A; IPUMEHSTh
MIPOU3BOIHYIO JIS HaX 0K JICHUS HAWJTYYIIEro pelIeHus
B NOPUKIAJHBIX, B TOM YHCJIE COUAAIBHO-DKOHOMUYECKUX
u (U3MYECKUX 3aadax; HAXOAWTh IUIOMAAN W OOBEMBI GUTYP
C TOMOIIBID HHTETrpaja; MNPUBOAUTH IPUMEPHl MATEMATHYECKOIO
MOJEIIUPOBAHUS C TIOMOIIEI0 TU(DPEpEeHITNATEHBIX YPaBHEHUN

YMeHue onepupoBarh MNOHATUAMU: Tpa@uK (QyHKIMH, OOpaTHas
byHKIMSA, KOMIO3ULIMS YHKIUH, TuHEHas QyHKIUS, KBaApaTUyHas
¢GyHKIMS,  pauMoHaibHas  (QyHKUMs,  cTeneHHas  (QyHKUus,
TPUTOHOMETpUUYECKUe (PyHKIHUU, OOpaTHBIE TPUTOHOMETPUUYECKUE
byHKIIMKM, TOKa3aTenbHas W Jorapudmuueckas (yHKIUH; YMEHHE
CTPOUTH IpapMKN U3YUYEHHBIX (DYHKINMH, BBIIOIHATH MPeoOpa3oBaHuUs
rpauKoB PyHKIUH, UCIIONB30BATh rPpaUKH ISl U3YUEHUS ITPOLIECCOB
Y 3aBUCUMOCTEHN, IPU PEILIEHUH 33/1a4 U3 IPYTUX yUeOHBIX PEAMETOB
W 3a7a4 U3 peajbHOW KU3HU; BBIpAXKaTh (HOpMyJIaMU 3aBUCHUMOCTH
MEXIy BEIMUYMHAMH; UCIOIB30BaTh CBOMCTBA M rpaduku (QyHKIUN
JUISL peLIeHMs] YpaBHEHMM, HEpaBEHCTB W 3aJady C I[apaMeTpaMu;
n300paxkaTb Ha KOOPJAMHATHOM TIJIOCKOCTH MHOKECTBA pPEIICHUN
yYpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3a/layd Pa3HbIX THUIOB (B TOM YHCIIE
Ha MPOLEHTHI, JOJM M YacTH, HAa JBWKEHHUE, pabdOTy, CTOMMOCThb
TOBapOB M YCIIYT, HAJIOTH, 331a4d U3 00JIACTH YIPABIICHUS JINYHBIMU
U CeMEWHbIMU (PHMHAHCAMM); COCTaBIIATH BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA MW HX CHCTEMBI IO YCJIOBHUIO 3aJayd, HUCCIEAOBATH
MOJIy4YEHHOE pEIICHUE U OLCHUBATh NMPaBIONOJ00HOCTh PE3yIbTaTOB;
YMEHHE MOJEINPOBATh PEATBHBIE CUTYAllUM Ha S3BIKE MAaTEMAaTHKH;
COCTAaBIISAITh BBIPAKCHMs, YPABHEHUS, HEPABEHCTBA U HX CHUCTEMBI
[0 YCIOBUIO  3aJa4M, MCCIEAOBATb IIOCTPOCHHBIE  MOJCIIH
C  WCHOJB30BAaHMEM  ammapara aiareopbl, HHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3yJIbTaT

YMeHue onepupoBarh IMOHATUSMU: CpeAHee apudmeTuyeckoe,
MeJuaHa, HauboJblIee U HaUMEHbIIEe 3HaYEHUs, pa3Max, JUCIepCus,
CTaHJIaPTHOE OTKJIOHEHHE YHCJIOBOrO Ha0Opa; yMEHHE H3BJICKaTh,
MHTEPHPETUPOBATh HMH(POpPMALIMIO, TPEACTABICHHYIO B TaOIMIax,
Ha JuarpaMmax, rpaukax, OTPa’KaIIIyl0 CBOMCTBA pealbHBIX
IPOLECCOB U SABJICHUH; MPEJCTABIATh HWH(OPMALUIO C MOMOUIBIO
TaOJNHI] U JAUarpamMM; UCCIEN0BATh CTATUCTUYECKHE JAHHbIC, B TOM
YHuCclie C TPUMEHEHUEM TIpaUuuecKux METOJNOB U DIEKTPOHHBIX
CpeACTB; TIpaUYecKd HCCIENOBATh COBMECTHbIE HAOJIOJEHUS
C IIOMOILBIO IUarpaMM PacCEeUBAHUS U JIMHEMHOU perpeccuu

82



YMeHue onepupoBaTh IMOHATUSIMU: CIYYaWHBIA OIBIT U CIIyYalHOE
COOBITHE, BEPOSATHOCTHh CIYYAHOTO COOBITHS; YMEHUE BBIYUCISATH
BEPOSITHOCTh C WCIOJIb30BAaHUEM TpadUIeCKUX METOJO0B; IPUMEHSTh
(bopMyIIbl CIOXKEHUS U YMHOXKEHUSI BEPOATHOCTEH, POpMYITy TOJIHON
BeposiTHOCcTH, dopmyny bepuymnu, komOMHATOpHBIE — (HAKTHI
U (popMyJIBI; OIICHUBATH BEPOATHOCTH PEATBHBIX COOBITHH; YMEHHUE
ONEPUPOBATH IOHATUSAMM: CIIydyalHash BEJIMYWHA, PACHPEACICHUE
BEPOSITHOCTEM, MaTeMaTH4YECKOE 0’KHJIaHUE, TUCIIEPCHUS
U CTaHJApTHOE OTKJIOHEHWE CIy4yalHOW BEIMYMHBI, (PYHKIUU
pacrpeqieiecHdss M IUIOTHOCTA PAaBHOMEPHOTO, IOKAa3aTEIbHOTO
M HOPMAJIBHOTO PACHPEAECICHUN; YMEHHE HCIIOJb30BATh CBOWMCTBA
M3YUYECHHBIX PpAacHpeleNiCcHu Uil PENIeHHs] 3a/Jad; 3HAKOMCTBO
C TOHSATUSMU: 3aKOH OOJBIIMX YHCET, METOAbl BBIOOPOYHBIX
VCCIIEIOBAHUM; YMEHHE NPUBOIAUTH IMPUMEPHI NPOSBICHUS 3aKOHA
OOJIBIIIMX YKCENl B MPUPOJHBIX U OOIIECCTBEHHBIX SIBJICHUSX, YMEHUE
ONEPUPOBATH  MOHSATHUSIMHU: COYETAHWE, TMEPECTAHOBKA, YHCIO
COYETAaHUM, YHCJIO TIEPEeCTaHOBOK; OwHOM HploTOHA; yMeHuUe
MPUMEHSATh KOMOMHATOpPHBIE (DAaKThl M PACCYXKIEHHUS JUIsl pElIeHUs
3a/1a4; OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHUI; COCTaBJISATh
BEPOSITHOCTHYIO  MOJIEJIb W HWHTEPIPETUPOBATH  IMOJYYEHHBIN
pe3yJibTar

YMeHue onepupoBarh MOHATHSAMH: TOYKA, IpsAMAasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA VyIJIA, IUIOCKUH YroJ,
JNBYIPAHHBIM yTOJ, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS MPSMBIE,
[1apajuIeIbBHOCTh U NEPIIEHAUKYIIIPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YTOJI
MEXKy IPSAMBIMHU, YIOJI MEXKAY NMPSAMOU U IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSAIMHM, PACCTOSHHE OT TOYKH 10 IUIOCKOCTH, PAacCTOSTHUE
MEXKIy NpPSAMBIMH, pAaCCTOSHUE MEKIAY IUIOCKOCTSMH; YMEHUE
UCIIOJIb30BaTh MPU PEIICHUH 3a/lady M3yYEHHbIE (PAaKThl U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO
MHpa;  CTPOUTh  MATEMATUYECKUE  MOJAEIA C  ITIOMOUIBIO
r€OMETPUYECKUX TOHATUN W BEJIWYMH, PEIIATh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3a0a41
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YMeHue oneprupoBaTh MOHATUSIMH: TIOMATL GUTYPBI, 00BEM QUTYPHI,
MHOTOT'PaHHHK, IPaBUIIBHBIN MHOTOT'PaHHHK, CCUCHHE
MHOTOTpaHHHKA, Ky0, mapajjie/ienumne1, npru3Ma, nupamMuaa, Gurypa
¥ TIOBEPXHOCTh BpAIlleHUs, IIWIMHJIP, KOHYC, map, cdepa, miomaasb
chepbl, TUIOMEAAL TOBEPXHOCTH MHPAMHUJIBI, TPU3MBI, KOHYCa,
HUJUHIpa, o00BbeM Ky0a, MNpsSIMOYroJBHOTO Tapajuieienunesa,
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nupamMuzibl, NpU3MBI, UWIMHApPA, KOHyca, Iapa, pa3BepTKa
MOBEPXHOCTH, CEUCHHUS KOHyCa M UWIWHJIpA, MNapajUleIbHbIE OCH
WIM OCHOBAHMIO, CEUEHHUE Iapa, IIOCKOCTh, Kacaromasics chepsl,
UWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHUE MHOrOTpaHHUKA,
M300pakaTb MHOTOTPAHHUKH, (DUTYpPBI U TTIOBEPXHOCTH BpAILCHUS, UX
CEUYEHHUS, B TOM YHUCJIE C MOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE
MPUMEHSATh CBOWCTBA TE€OMETPUYECKUX (PUTYP, CaMOCTOSTEIHHO
dbopMyaMpoBaTh OMNpEACNCHUs] U3y4aeMmblX (UTyp, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX U TMPHU3HAKAX TE€OMETPUYECKUX Quryp,
O0OOCHOBBIBaTh ~ WJIM  OIPOBEpraTh HUX; yMEHUE MPOBOJIUTH
Kiaccuukanuio (GUryp TO PA3NHYHBIM TMPU3HAKAM, BBIMOIHATH
HEO0OXOIMMbIC TOTIOJIHUTEIbHBIE TOCTPOEHUS

11

YMeHue onepupoBaTh TOHATUSMU: JBHKEHHE B TPOCTPAHCTBE,
napaJuIeIbHbIA IEPEHOC, CAMMETPUS Ha IVIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOJI00Ms, MOJO0OHBIE (DUTYpBI; yMEHHE
pacrno3HaBaTh paBHBIE U MOI00HBIE GUTYPHI, B TOM YHCIIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCI0Ib30BaTh NT€OMETPUUECKIE OTHOILICHUS
IpU peUIeHUH 3ajay; HaXOJIUTh F€OMETPUUECKHE BEIUYUHBI (UIMHA,
yroja, Iowmanas, 00beM) IMPU PEHICHUH 3aJad U3 JAPYTUX YUYEOHBIX
NpeIMETOB W W3  pEeallbHOM  KU3HU; YMEHUE  BBIYHCISATH
reOMEeTPHUECKHUE BEIMUMHBI (JTTUHA, YTOJ, TUIOIIa (b, 00BEM, TIIOIA1b
MOBEPXHOCTH), MCHOIb3Yys] M3y4YECHHbIE (HOPMYJBI U METO/AbI, B TOM
yycie: IUIOW@Ab TOBEPXHOCTH MUPAMUJBI, TPU3MBI, KOHYCa,
UWIMHApA, IUomans cdepbl; 00beM Kyba, MPSIMOYTOIBHOTO
napajuieNienunena, MUpaMuabl, MPU3MBI, WIHHIpA, KOHYyca, IIapa;
yMEHUE HAXOJUTh OTHOIIIEHUE 00BEMOB TTOI0OHBIX HUTYP

12

YMeHHe omnepupoBaTh MOHATHAMHU: TNPSAMOYIOJbHAas CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPJAUHATHI BEKTOpA, CyMMa
BEKTOPOB, MPOMU3BEICHUE BEKTOpPAa HAa YHUCIO, PA3JIOKEHUE BEKTOpA
1o 6a3ucy, CKAIIPHOE MPOU3BEICHUE, BEKTOPHOE MPOU3BEACHHE, YT Ol
MEXIY BEKTOpaMHU; yMEHUe UCII0JIb30BaTh BEKTOPHBIH
Y KOOPAMHATHBIA METO JUIsl pEIIeHUS] TeOMETPUUECKUX 3a]1ad U 3a/1a4
JIPYTUX Y4EOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MNOAXOIAUIMN METOJ JUIsl pEeuIeHUs 3aJaui;
IMOHMMAHWE 3HAYMMOCTH MATEMATHUKH B WU3YYCHUHU MPUPOJHBIX WU
OOILIECTBEHHBIX TMPOLECCOB U SBJICHUIN; YyMEHUE pacro3HaBATh
MPOSIBJICHUE 3aKOHOB MAaT€MaTHUKH B MCKYCCTBE, YMEHUE NPUBOIUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUA POCCHUMCKOM W MHUPOBOU
MaTeMaTUYECKOW HAYKH
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IlepeyeHb 3JIeMEHTOB coAep:KaHusl, MpoBepsieMbIx Ha EI'D mo maremaTuke

Kon IIpoBepsieMblii 2IIEMEHT COAEPIKaHUS
1 Hucna v BBIYUCICHUS
1.1 Harypanbnbie u nesnsie yncia. [Ipu3Haku 1eIMMOCTH HEIBIX YUCEIT
1.2 | PanmoHanpHble uncia. OObIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLEHTHI,
OeCcKOHEUYHBIE IEPUOANYECKUE ApoOU
1.3 Apudmernaeckuit KOpPEHb HATypaJIbHOU CTEIICHU. JevictBus
¢ apu(pMeTHIECKUMHU KOPHSIMU HaTypaJIbHOM CTENIEHU
1.4 | Crenensp c uenbiM nokazareiaeM. CTeleHb ¢ pallMOHAIbHBIM OKAa3aTEeJIeM.
CBoiicTBa CTENIEHU
1.5 | CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHT'€HC YKCIOBOrO apryMeHTa
1.6 Jlorapudm uncna. Jlecaruunblie U HaTypaibHbIC JOraprudMbI
1.7 HeiicTBuTenbHBIE YMCiIa. Apru(pMETHUECKHE ONEpalUU C JE€HCTBUTEIbHBIMU
yrcnamu. [IpubnmkeHHble BBIYUCICHUS, TIPaBUia OKPYTJICHUS, MPUKHUIIKA
Y OLICHKA Pe3yJIbTaTa BHIYMCIICHHUM
1.8 | [IpeoOpa3oBaHue BhIpAKCHHIA
1.9 KomruiekcHsle uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHATBHBIE YPABHEHUS
2.2 NppaunonanbHble ypaBHEHUS
2.3 | TpuroHoMmeTpuyecKkre ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapu(pMUUECKIE YPaBHEHUS
2.5 Llenbie u 1poOHO-palOHATBHBIC HEPABEHCTBA
2.6 HppannonanbHble HEPaBEHCTBA
2.7 [TokazaTenbHble U JOrapupMUIECKHE HEPABEHCTBA
2.8 TpuronoMeTpruuecKkue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 | YpaBHeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 | Marpuua cuctemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTellb MaTPULIbI
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OyHKIMU U TpapUKu

3.1 OyHKIUA, cnocoObl 3amanus (QyHKIuU. ['pabuk QyHkuu. BzammHO
oOpatHbie (yHkiuu. YeTHpie u HeueTHble QyHKIUU. [lepuomnueckue
byHKIIUN

3.2 OO6nactb onpeneneHus 1 MHOKECTBO 3HaueHuU ¢yHkuuu. Hynu dyHkumm.
[IpomexxyTku 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl ¥ MHUHUMYMBl (QyHKiuu. HauOonbliee W HauMeHbllee
3HaYCeHHUE (DYHKIIMHM Ha MPOMEKYTKE

3.3 CremneHHast QyHKITUS C HATypaJbHBIM H IIETBIM TMOKa3aTeneM. Ee cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU

3.4 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TpadUKU

3.5 [Toka3zaTenbHas u JorapupmMuyeckast QyHKIUU, KX CBOMCTBA U rpaduKu

3.6 Touku pazpsiBa. AcUMNTOTH TpadgukoB GyHkiMA. CBoMCTBA (HYHKIIHIA,
HETPEPHIBHBIX HA OTPE3KE

3.7 | IlocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHUS MTOCIIEI0BATEIILHOCTEH

3.8 | Apudmernueckass u reoMmerpuueckas mporpeccur. Dopmyna CIOKHBIX
IIPOIIEHTOB

4 Hauana maTematnueckoro anaimsa

4.1 [IpousBoanas pyHkuuu. [[pon3BogHbIE AeMEHTapHBIX (QYHKIUH

4.2 [IpumeneHnre MPOU3BOIHON K HMCCIENOBAaHUIO (YHKIIMA HA MOHOTOHHOCTB
U JKcTpeMyMmbl. HaxokneHue HamOOIBIIEr0 M HAMMEHBIIErO 3HAYCHHS
(YyHKLIHUU Ha OTPE3Ke

4.3 ITepBooGpaznas. Uaterpan

5 MHoOecTBa U JTIOTUKA
5.1 MHO»XeCcTBO, onepaluy HaJl MHOKEeCTBaMU. J{narpaMmmsl Ditiiepa — BeHna
5.2 Jloruka

6 BeposiTHOCTh 1 cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTHKA

6.2 BepositHOCTB

6.3 | KomOunaropuka

7 ['eomerpus
7.1 @urypsl Ha MIOCKOCTU
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7.2

[IpsiMble ¥ IIIOCKOCTU B TPOCTPAHCTBE

7.3 | MHOTOTpaHHUKHU
7.4 Tena v MOBEpXHOCTHU BpaIICHUS
7.5 Koopaunate! 1 BEKTOpBI
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