MUWHUCTEPCTBO MIPOCBENIEHUA POCCUICKOM ®EJIEPAIIIN
Komurer no oopazosannio Cankr-IlerepOypra

Anvmunncrpanusa Kpacnocenbckoro paiiona Cankr-Ilerepoypra

I'BOY COII Ne549

PACCMOTPEHA YTBEPXKXIEHA

IlemarornueckumM cCOBETOM TTpuxazom Ne 208-011

ot 30.08.2023 .
[Iporokon Ne 1 ot 30.08.2023 r.

OOKYMEHT NOANNCAH
y ONEKTPOHHOW NOAMUCHIO

Ceptudpmkat: 00BOEF27E63C278A91A79ABAIAL06CBCF4
Bnapeneu; : CemeHoBa WpwuHa MeopruesHa
ReiictButenen: : € 20.02.2023 Ao 15.05.2024

PABOYASA ITPOT'PAMMA

y4yeOHoro npeamera «MaremaTuka: ajaredpa ¥ Ha4ajla MATEeMaTHYECKOI0 aHAJIN3A,
reoMeTpus)

st ooyyatromuxest 11 kiacca

Cankr-Ilerepoypr
2023



OraBieHue
IToscHuTENbHAS 3aIIUCKA

[Inanupyemblie pe3ynbTaThl
Conepxanue

Temaruueckoe IUIAaHUPOBAHUEC

57

86



IMosicuuTeILHAS 3aNIHCKA

PaGouass mporpamma yueOHOro mpenmera «MaremaTwka: anreOpa ¥ Hadala MaTeMaTHYecKOTrO
aHaJn3a, TeOMETpUs» pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSAMHU (elepaTbHOrO TOCyJapCTBEHHOTO
00pa30BaTeNBLHOTO CTAHAPTA CPEeIHEro 00IIero oOpa3oBaHus 1 OCHOBHOW 00pa30BaTEeIbHOM MPOTpaMMBbl
cpennero obmero obpazoBanuss ['BOY COII Ne 549, peanusyercs Oo4yHO MYyTEM HEMOCPEIACTBEHHOTO
B3aUMOJICHCTBHS YUUTENSI C OOYYAIONIMMHKCS, B TOM YHCJIE C MPUMEHEHHEM 3JIEKTPOHHOTO OOYyYeHUs,
JTUCTAHIIMOHHBIX TEXHOJOTHIA.

[IporpamMma siBNsieTCS MPEEMCTBEHHON IO OTHOILIEHHUIO K MporpamMmaM HaudajibHOro OOILero
00pa3oBaHMs U OCHOBHOTO 00IIET0 00pa3oBaHusl.
Ocob6ennoctsimMu [Iporpammsl SBISIOTCS:

* mepcoHH(UKALUSA U MHIUBUAYATN3AUSA 00pa30BAHNUS;

*  JIeATENbHOCTHOE, METAlpeJMETHOE U NPEIMETHOE CoJep)KaHue o0pa3oBaHUS B
cootBeTcTBUU ¢ TpeboBanusiMu OI'OC u ¢ yyeToM colnaibHOro 3aKa3a;

* nmnpoOjemHas OpraHu3anus y4eOHOro MaTepuaia, NpeArojararoas 3aJaqyHo-1eIEBYIO
OpraHU3aIMI0 YYeOHOH ACSATEIHHOCTH,

* pa3BUTHE YHUBEPCAIbHBIX YYEOHBIX JEUCTBUH W KIIIOYEBBIX KOMIIETEHTHOCTEH,
oOyJarmuxcsi B TOJUACITEILHOCTHONH  MH(POPMAIIMOHHO-00pa30BaTeIbHOW  cpele
(u3MKOMaTEMaTUYECKOI0 U TYMaHUTAPHOTO 00pa30BaHuUs.

MertanpeameTHble pe3ynbTaThl OCBOEHHUS paboyeil MmporpaMMbl MPEJICTaBICHBI TPEMs
rpynnamMu yHUBepcallbHbIX yueOHbIX nerictBuil (YVY /).

1. PeryasTuBHbIE YHHBepPCAJbHbIE y4eOHbIE 1eiicTBHSA

BbinmyckHUK HayduTCS:

CaMOCTOATENIBHO ONPEIEIATh LEIH, 3a4aBaTh NapaMeTPbl U KPUTEPHUH, 10 KOTOPBIM MO>KHO
OIPENEIUTh, YTO LElb JOCTUTHYTA; OLEHUBATh BO3MOXKHBIE IIOCIEIACTBUA JOCTHIKCHUS
MOCTABJIEHHOW IeNMM B JAESITEIbHOCTH, COOCTBEHHOW XHM3HM U KU3HU OKPYXKAIOLIUX JIIOJEH,
OCHOBBIBASICh Ha COOOpaXEHUSIX 3TUKH U MOPAJIN; CTaBUTh U (DOPMYIMPOBATH COOCTBEHHBIE 3aJa4l
B 00pa30BaTeIbHON JEATETLHOCTH 1
JKU3HEHHBIX CUTYalUsX; OLIEHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U IPYTHE HEMATEpUaJIbHbIE

pecypcsl,

HE00XO/uMBbIe JJIs JOCTH)KEHHUS TOCTAaBJICHHOM IIeNd; BBIOMpPATh MyTh JOCTHIKEHUS eI,

IJIJAHUPOBATh PEIICHNE MTOCTABICHHBIX 33/1a4,

ONTUMM3HPYS MaTepualIbHble U HEMaTepHallbHbIE 3aTPaThl; OPraHU30BbIBATh A (HEKTUBHBIN MOUCK
pecypcoB, HEOOXOUMBIX JJIsi JOCTHIKEHHUS
IIOCTaBJICHHOM LIEJIA; COIIOCTABIATH IOJYYEHHBIN PE3YNbTAT ACATEIBHOCTU C MOCTABJICHHOU
3apaHee LETbIO.
2. Tlo3HaBaTenbHbIe yHHBepcaJibHble y4eOHbIe AeiicTBUSA

BBIITyCKHHUK HAYYUTCS:

WCKaTh W HAaXOJUTh 00OOIIEHHBIE CIIOCOOBI PEIIeHUS 3a7a4, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYTHI HMH(GOPMAIIMOHHBIA TMOWCK ¥ CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHBIE U
MO3HABATENIbHBIE) 3a/1a4H; KPUTUYECKU OLIEHWBATh M MHTEPIPETUPOBATH MHGOPMAIUIO C Pa3HBIX
MO3UIIHM,



pacrio3HaBaTh U (PUKCHUPOBATH MPOTHUBOPEUUS B MH(POPMALMOHHBIX MCTOYHHKAX; MCIOIb30BATh
pa3inyHble MOJIEIbHO-CXEMAaTUYECKUE CPEICTBA AJIs MPEACTABICHUSI CYIIECTBEHHBIX CBSI3el U
OTHOILIECHHIA, a TAaKXKe MPOTHBOPEUYHHi, BBISIBICHHBIX B MH(POPMALIMOHHBIX UCTOUHUKAX;

HaXOJUTh U MPUBOJAUTH KPUTHUECKHUE apPTyMEHTHI B OTHOUICHHM JEHCTBUI M CYXKIEHUI
JIPYroro; CHOKOWHO W pa3yMHO OTHOCHTBHCS K KPUTHYECKHMM 3aMEUaHUSIM B OTHOUICHHUH
COOCTBEHHOTO CYXJCHHS, pacCCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS; BBIXOAWTH 3a
paMKu y4eOHOTO IpeIMeTa M OCYIIECTBIIATh [IEeICHANPABICHHBIN TTOUCK
BO3MOXKHOCTEH Ui  LIMPOKOIO IEpeHoca CPelICTB U CIOCOO0B JEWCTBUS; BHICTPAUBATh

UHIUBUAYAIBbHYIO0 00pa30BaTelIbHYIO TPAEKTOPHIO, YUUTHIBAS OTPaHUYCHUS
CO CTOPOHBI JIPYTUX YYaCTHUKOB M PECYPCHbIE OTPAaHUUYEHUS; MEHATh U

YACPIKUBATH PAa3HbIC ITO3UIIUU B MMO3HABATCIILHOM JACATCIIbHOCTH.

3. KoMMyHHKaTHBHBbIE YHHBepPCAJbHbIe YueOHbIe TelcTBHUs

BbInyckHUK Hay4uHUTCA:

OCYILIECTBIIATH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpPU 00pa3zoBaTeIbHON OpraHM3alUy, TaK U 3a ee IpelesiaMH), MMoA0MpaTh NapTHEPOB IS
JIeIOBOM KOMMYHMKALIMU HMCXOJs M3 COOOpaX€HMH pPe3yJbTaTUBHOCTH B3aMMOJEHCTBHS, a HE
JUYHBIX CUMIATHH; MPU OCYLIECTBIEHUU TPYIIOBOM pabOThl OBITH KaK PYKOBOAUTEIEM, TaK U
YJIEHOM KOMAaH/1bl
B pa3HbIX poyiAX (reHepaTop WAEH, KPUTHK, UCIOJIHUTENb, BBICTYMAIOLIUN, SKCIEPT U T.1.);

KOOPAWHUPOBATH U BBHIOIHATH Pa0OTy B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOTO H
KOMOMHHMPOBAHHOI'O B3aUMOJICICTBHUS; pa3BEPHYTO, JOTMYHO M TOYHO U3JIaraTb CBOIO TOUKY 3pEHUS

C HCIIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX M IHCHbMEHHBIX) SI3BIKOBBIX CPEJICTB; PAacloO3HaBaTh KOH(IIMKTOI'CHHbIE
CUTyallUd M HOpPENOTBpaliaTh KOH(JIUKTHl 10 WX AKTUBHOM (pa3bl, BHICTpaMBaTh JEIOBYIO U
00pa3oBaTeNbHYI0 KOMMYHHUKAIIMIO, U30€erast JUYHOCTHBIX OLIEHOUYHBIX CYKIACHUH.



ILnanupyemMble IpeIMeTHbIE Pe3yabTaThl

Kak u B ocHOBHOM 00111eM 00pa3oBaHWU, IPYIa Pe3ylbTaTOB «BBIMTYCKHUK HAYYHTCS»
NpeJICTaBIsIeT COOOM pe3yNIbTaThl, JOCTH)KEHUE KOTOPBIX 00ECIICUNBACTCS YUUTEIIEM B OTHOIIICHUH
BCEX 00Y4aIOUINXCsl, BRIOPABIINX JaHHBIA YpOBeHb 00ydeHus. I'pynmna pe3ynbTatoB «BhITyCKHHUK
MOJIYYHUT BO3MOKHOCTH HAYUUTBHCS» O6CCHC‘H/IBaeTC$I YUYUTCIIEM B OTHOLICHUU YaCTH HaI/I6OJI€e
MOTHUBUPOBAHHBIX U CIIOCOOHBIX OOYYarOIIMXCs, BHIOPABIIMX JaHHBIA ypOBeHb 00ydeHus. [Ipu
KOHTpOJIE KayecTBa 0Opa30BaHUs TpYIa 3aaHul, OPUEHTHPOBAHHBIX Ha OLEHKY JOCTHIKECHUS
IJIAaHUPYCMBIX PE3YJIbTATOB U3 6J10Ka «BBIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYYUTLCA», MOIKCT
BKJIIIOYAThCS B MaTepuanbl Oloka «BBIMYCKHUK HaydyuTCs». OTO TMO3BOJUT NPEAOCTaBHUTH
BO3MOXKHOCTh OOYYAIOMIMMCSl MPOJIEMOHCTPUPOBATh OBJIAJICHUE KAYECTBEHHO WHBIM YPOBHEM
JNOCTMDKEHUH ¥ BBIABIATH JWHAMHKY pPOCTa YHWCICHHOCTH HawOoJiee IOATOTOBICHHBIX
o0yyJarouxcs.

Pe3ynbrarel 6a30BOT0 YpOBHS OPUEHTHPOBAHBI HA OOIIYIO () yHKITMOHATIBHYIO TPAMOTHOCTD,
MOJTyYeHUE KOMIIETEHTHOCTEH JUIs TOBCEAHEBHOM KM3HU M OOILEro pa3BUTHS. JTa rpymnmna
pe3yJIbTAaTOB MPEIIOJIAracT:

— IMOHUMAaHHUEC MNOpeAMECTa, KIIOYCBBIX BOIPOCOB W OCHOBHBIX COCTAaBJIAIOMIUX
AJIEMEHTOB HM3y4aeMO# MpeIMETHON 00JacTH, YTO OOECIeYMBAETCs HE 3a CUET 3ay4YHBaHUs
OIIPENICIICHUI ¥ MPaBHII, a MMOCPEACTBOM MOJICITMPOBAHUS U TIOCTAHOBKU MPOOJIEMHBIX BOIPOCOB
KYJbTYpHbI, XapaKTePHBIX ISl JTaHHOU MIPEAMETHON 00J1acTu;

— YMCHUEC p€IIaTb OCHOBHBLIC ITPAKTHUYCCKUC 3a/Ja4, XapaKTCPHBIC I UCITOJIb30BAHUA
METO/IOB M HHCTPYMEHTAPHsI IaHHOW TPEJAMETHON 00JIacTH;

- OCO3HAaHUE PaMOK M3y4aeMOM MpeaMEeTHON 00J1acTH, OrPaHMYEHHOCTH METOJIOB U
HHCTPYMCHTOB, TUITMYHBIX CBSI3€eH C HCKOTOPBIMHU APYIrUMHU 00JIaCTIMH 3HAHUS.

. [IpenmeTHbIe pe3ynbTaThl paznena «BbIMYCKHUK MOMYYUT BO3MOKHOCTh HAYYHTHCS» HE
BBIHOCATCA HAa UTOTOBYIO aTTECTALIUIO, HO IMPU 3TOM BO3MOXKHOCTb UX JOCTUKCHHUA JOJPKHA OBITH
MpeI0CTaBlIeHa KaXIOMY 00ydaromeMycs.

HnaHpreMHe PE3YIbTAThl OCBOCHUA lee6H0r O IpeaAMETa

«MareMaTHKa: a.nreﬁpa H HAYAJa MATEMATHYECCKOI0 aHaJIn3a, recoMETpuUs»

ba3oBblii ypoBeHb Yriy0JieHHBbI YPOBEHDb
«IIpo61eMHO-PyHKIMOHAIbHBIE «CHCTEeMHO-TeopeTHYeCKHE
pe3yJabTaTbh» pe3yjabTaThbD»
Pazaen I. Boinycknuuk | III. Beimmycknuk | II. Beimycknuk | IV. BelmycKHUK
HAYy4YHuTCH moJIy4uT HAYy4YHuTCH moJIy4uuT
BO3MOKHOCTD BO3MOKHOCTDH
HAYYUThCA HAYYHUThCH
Hean [ns ucnione3oBanus B | s pa3Butus Hns yecnemHoro st oGecnieueHust
OCBOEHHU | TIOBCETHEBHOW KM3HU | MBIITUICHHS, MIPOJIOJKECHHS BO3MOXKHOCTH
| U o0ecrnieueHus WCIIO0JIb30BaHUS B o0Opa3oBaHUs O YCIIEITHOTO
NpE€aME€ | BO3MOXKHOCTH IIOBCEHEBHOU CIICHUAIBHOCTSIM, MIPOJOJIKESHUS
Ta YCIIEITHOTO KU3HU U CBSI3aHHBIM C o0Opa3oBaHUs 1O
MPOJIOJKEHUS obecrnieueHus MIPUKJIATHBIM CHEINALHOCTSIM,
o0Opa3oBaHus 1O BO3MOKHOCTHU HCIOJIb30BaHUEM CBSI3aHHBIM C
CHEIHUABHOCTSIM, HE | YCIIEIIHOTO MaTeMaTHKU OCYIIIECTBIICHUEM




CBsI3aHHBIM C
IMPUKJITAAHBIM
HCIIOJIB30BaHHUECM
MaTEMaTHuKHU

MIPOIOIDKEHHS
o0pazoBaHUs 110

CIICHUAJIbHOCTAM, HC
CBs3aHHBIM C
MMPUKJIAIHBIM
HCIIOJIB30BaHHUEM

MaTEMAaTUKH

HAay4YHOU U
HUCCIIEN0BATEIHLCKON
JIeITCIIEHOCTH B
00/1acTH MaTEMaTHKH
HMCMEXHBIX HAYyK

TpebGoBanus k pe3yjabraTam

Onemen
mol
meopuu
MHOMCEC
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mamema
muueck
oul
J102UKU

OnepupoBarh Ha
6a30BOM ypoBHe?
MOHATUSIMH: KOHEYHOE
MHOECTBO, SJIEMEHT
MHO>KECTBA,
MOJIMHOXECTBO,
repeceyeHue u
00bETMHEHNE
MHO>KECTB, YHCIIOBBIE
MHOYKECTBA Ha
KOOPJMHATHOMN
MpSIMOM, OTPE30K,
MHTEPBAL;
OIepupOBaThH HA
0a30BOM ypOBHE
MOHATHSIMHU:
YTBEPKICHHE,
OTpHUIIAHHE
YTBEPIKICHHS,
VMCTUHHBIC U JIO)KHBIE
YTBEPIKICHHS,
MpUYKHA, CIIEACTBHE,
YaCTHBIN CIIydan
00IIErOyTBEPXKICHHUS,
KOHTPIIPUMED;
HaXOUTh
nepeceuyeHue u
00bETUHEHNE IBYX
MHO>KECTB,

OnepupoBath’

IMOHSATHAMH: KOHCUHOC
MHOECTBO, DJIECMEHT
MHO>KECTBA,
IMOIMHOKECTBO,
repeceyeHue u
00BbEIMHEHNE
MHOKECTB, YHUCIIOBBIC
MHOKECTBa Ha
KOOpJIMHATHOMN
MpsSIMOM, OTPE30K,
WHTEpBaJ,
[OJYMHTEpBa,
IMPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaduueckoe
Mpe/ICTaBICHUE
MHOECTB Ha
KOOpPAMHATHOMN
TJIOCKOCTH;
ONepUpOBaThH
IMOHSATHSIMM:
YTBEpKICHHE,
OTpUIIAHHE
[YTBEPKICHHS,
MCTUHHBIC U JIOXKHBIE
YTBEPKACHUS,
MpUYNHA, CIEJICTBUE,
YaCTHBIN Crydan
001IeT0
[YTBEPIKICHHUS,
KOHTPIIPUMED;

CB00OOIHO
OTIepPUPOBATHS
MOHATHSIMU:
KOHEYHOE
MHO>KECTBO, JIEMECHT
MHO>XECTBA,
IMOJIMHOKECTBO,
[epeceUCHHE,
00beIMHEHHE U
[Pa3HOCTh MHOKECTB,
YHCIIOBBIC
MHO>KECTBa Ha
KOOPIWHATHON
MPSIMOM, OTPE3OK,
MHTEpBAJI,
MOJTYUHTEPBAI,
[TPOMEKYTOK C
BBIKOJIOTOM TOYKOIA,
rpaduueckoe
MpEeICTaBICHUE
MHOKCCTB Ha
KOOPAMHATHOU
MIOCKOCTH;
3aJlaBaTh MHOKECTBA
[EPEYUCIICHUEMU
XapaKTEPUCTUUECKUM
CBOMCTBOM;
ONEepUPOBATH
MOHSATHSIMMU:
YTBEPKIEHUE,
OTPUIIAHHE

JlocTrxenne
[PE3yIbTaTOB
paszaena II;
OIEepUpPOBATh
MOHSATHUEM
OIpEACIICHUS,
OCHOBHBIMH BUJAMHU
OTIPEACIICHUN,
OCHOBHBIMH BUJIAMH
TCOPEM,IIOHNMATDH
CYyTb KOCBEHHOTO
NTOKA3aTEeIbCTBA;OIEp
MPOBAaTh NOHATUSAMU
CUCTHOI'O U
HECYETHOT O
MHOECTBA;IPUMEHS
Th METOJ
MaTeMaTUYeCKOon
MHAYKOAW JJIsA
[POBEICHUS
PacCyXIECHUIN 1
NTOKA3aTEeIbCTB U IIPU
permennu 3a1a4.B
[MOBCEIHEBHOU
PKU3HU U ITPpH
M3YYECHUH OPYTUX
[PEIMETOB:
MCII0JIb30BATh
TEOPETUKO-
MHOYKECTBEHHBIN A3LIK
1 A3BIK JIOTUKU TJI1

OIMMCAaHUSA PCAJIbHBIX

! 351ech 1 manee: pacno3HaBaTh KOHKPETHBIE IPUMEDPHI OOIIMX MOHATHH 10 XapaKTEPHBIM IPU3HAKAM, BBIIOJIHATh JeHCTBUS B

COOTBETCTBUU C OIIPEACIICHUEM U HpOCTCfILHPIMPI CBOMCTBAMH HOHHTHﬁ, KOHKPETHU3UPOBATH IPpUMEpPaMU OGH.II/IG TIOHATHUA.
2 3H€CL " Jajice; 3HAaThb ONPCACIICHUC NOHATUA, YMETH IMOACHATH €TI0 CMBICI, YMCETh UCHOJIb30BATh INMOHATHUEC U €TI0

CBOIiCTBa IIpyu IPpOBCACHUU paccymueHI/Iﬁ, peuICHNH 3a1a4.

3 3[(60]: U Aajiee: 3HaTb OINPEACIICHUE MMOHATHSA, 3HATh U YMCTb 000CHOBEBIBATH CBOMCTBA (l'IpI/I3HaKI/I, €CJIM OHHU GCTL)

TMOHATHA, XapaKTCPU30BaATh CBA3U C APYIUMHU IMOHATHUAMHU, NPECACTABIAA OJHO IMOHATHE KaK 49aCcTh HEJIOCTHOTO KOMIIJIEKCA,

HCIIOJIB30BaTh IIOHSATHE U €TI0 CBOKMCTBA Ipy MPpOBEACHUN paCCY)KHGHHﬁ, J0Ka3aTeJIbCTB, PCUICHUU 3a/1a4.




MpPEICTaBICHHBI X
rpaduuecku Ha
YUCIIOBOU MPSIMOM;
CTPOUTH Ha
YUCIIOBOM IIPSIMOM
IMOAMHOKECTBO

M CJIOBOTO
MHOKECTBA,
BaJlaHHOE
MPOCTEUIIUMHU
YCIIOBUSMM;
pacrio3HaBaTh
ITOXKHEIC
YTBEPKJICHHUS,
OIIIMOKHU B
paccyKIeHusX, B
TOM YHCJIE C
HCIIOJIb30BAHNE M
KOHTPIIPUMEPOB
B rmoBceiHeBHOM
PKU3HH U TIPU
M3y4YEHUHU IPYTUX
MpEeIMETOB:
HCIIOJIB30BaTh

MK CIIOBBIE
MHO>KECTBA Ha
KOOPJIMHATHOMN
MPSAMOM IS
OIMCAHUS
peanbHBIX
IPOLIECCOB U
SIBIICHUIA;
MIPOBOJIUTH
ITOrMYeCKHe
paccyXaeHus B
CUTYyaLUsIX
IMMOBCEIHEBHOM
PKH3HHU

MIPOBEPSTH
MPUHA/JIKHOCTD
PIIEMEHTa MHOKECTBY;

HAaxOJIUTh MepeceyeHne
1 00bEIMHEHNE
MHOECTB, B TOM YHCJIE
MpeACTaBICHHBIX
rpaduvecky Ha
YUCIIOBOU MPSIMOM MHA
KOOPAWHATHOU
[JIOCKOCTH;

MIPOBOJIUTH
TOKa3aTelIbHbIC
[pacCy>KJICeHUs 1JIs1
000CHOBaHUS
MCTUHHOCTHU
[YTBEPKACHUM.

B noBcenHeBHOM
PKU3HH U TIPU

M3y4YEHUU IPYTUX
[PEAMETOB:
MCII0JIH30BaTh YUCIIOBBIC
MHOXECTBA Ha
KOOpPJIMHATHOW IIPsIMOM U
Ha KOOPAUHATHOU
MJIOCKOCTH J1JIs1
OMMCaHUs pealbHbIX
[POLIECCOB U SIBJIICHUM;
MIPOBOJIUTH
TOKa3aTelIbHbIC
[pacCyXJIeHUsI B
CUTYyaIUsAX
TMMOBCEIHEBHOM KU3HHU,
MpU PEIICHUH 33/1a4 U3
NPYTUX MPEAMETOB

YTBEPKICHHUS,
MCTUHHBIE U JIOKHBIE
YTBEPIKICHHS,
[pUYMHA, CIEICTBUE,
YaCTHBIN Cirydai
o011ero
YTBEPKICHHS,
KOHTPIPUMED;
MIPOBEPSTH
MPUHALJICKHOCTh
pIEeMEHTa
MHOKECTBY;
HaxOJ/IUTh
NEepeCeUueHNe U
00BEIMHEHNE
MHO>KECTB, B TOM
quCIe
[PEICTABICHHBIX
rpaguyecKy Ha
HHACIOBOM MPSIMOU U
Ha KOOPJIMHATHOM
MJI0CKOCTH;
MIPOBOJIUTH
ITOKa3aTelIbHbIE
pacCyKIeHHUs IS
000CHOBaHHUS
MCTUHHOCTH
YTBEP>KICHH.

B moBcegHeBHOM
PKU3HH U TIpU
M3YYEHUU APYTUX
[IPEIMETOB:
HCIIOJIb30BAaTh
YUCIIOBbIE MHOXKECTBA
Ha KOOPJIMHATHOM
[PsIMOM ¥ HA
KOOPIMHATHOU
[JIOCKOCTH JIJISA
OMHUCAHUs PEATbHBIX
IIPOLIECCOB U
SIBJICHH; IPOBOJUTH
ITOKa3aTeJIbHbIE
paccyKIeHus B
CUTYyaIusIX
TTOBCEIHEBHOM JKU3HH,
MpU PEICHUH 3a]1a4

M30PYTUX

MpEIMETOB

[IPOLIECCOB U
SIBJICHUM, IIpU
[pELICHUH 3a1a4

NPYTUX y4eOHBIX
MpEIMETOB




Yuciaa n
BbIpa:xe
HUA

OnepupoBaTh Ha
0a30BOM ypOBHE
MOHSATUSMHU: 1110
YHCII0, IETUMOCTh
4HCen,
OOBIKHOBEHHAs
NpoOb, TecATHYHAS
npoob,
panroHaIbHOE
YHCIIO,
MpUOIKEHHOE
BHAYCHHE YHCIIA,
4acTh, O,
OTHOILICHHE,
MPOIICHT,
MOBBIIICHUE U
MOHMKCHUE HA
3aJaHHOE YUCIIO
MPOIICHTOB,
MacITao;
OIepupoOBaTh Ha
0a30BOM ypOBHE
MOHSTUSMH:
morapudm yucna,
TPUTOHOMETPHY
€CKasi OKPYKHOCTb,
rpajycHas Mmepa
yTIa, BeIMYMHAYTIIA,
3aJaHHOTO TOYKOMH
Ha TPUTOHOMETPHY
€CKOW OKPY’KHOCTH,
CHHYC, KOCHHYC,
TaHTeHC
KOTAHI'€HC YTJIOB,

CB00OOIHO
OIIepPUPOBATH
MOHSATHAMU: LIEJI0e
YHCIIO, IeTUMOCTb
YHCell, OOBIKHOBCHHAS
pOoOBb, AeCATUUYHAS
NMpo0b, paloHATIBHOE
YHCII0, TPUOIIKEHHOE
BHAYEHHE YMCIIa, YacTh,
0151, OTHOILICHHE,
MPOLIEHT, HOBBILICHUE U
MOHIKCHNE Ha
3aaHHOE YKCIIO0
MPOLIEHTOB, MacIITa0;
MPUBOIUTH TIPHMEPEI
YHCEIl C 3aaHHBIMH
CBOKCTBaMHU
IeTMMOCTH;
OIIEpUPOBATH
MOHATUSMU: JIoTapuh™M
qHcia,
TPUTOHOMETPUYECKast
OKPYKHOCTb,
panuaHHas U TpaxycHast
Mepa yriia, BeTUIrHA
yTJ1a, 33JJaHHOTO TOYKOM
Ha TPUTOHOMETPHYECK
01 OKPY>KHOCTH, CUHYC,
KOCHHYC, TAaHT€HC U
KOTaHTEHC YTJIOB,
MMEIOIINX
MPOU3BOJIbHYIO
BEITMYMHY, YKCIIa €

" T,
BBITIOJTHSTH
aprpMeTHUIECKHEe

0 CsobogHo
OTIepUpPOBAThH
MOHSATHSIMH:
HATypaJIbHOE YUCIIO,
MHOKECTBO
HATypaJIbHBIX YUCEIL,
[I€JIOE YHCIIO,
MHOKECTBO LCJIBIX
YHcell,
OOBLIKHOBEHHAS
poOb, JecATUYHAS
ITpOOb, CMEIITIAHHOE
YHCIIO, PAIIHOHATILHOE
YHCJI0, MHOYKECTBO
parMOHAIBHBIX
YlCell,
MPpALMOHATIEHOE
YHCIIO0, KOPCHb
CTEIEHH N,

e CTBUTEIBHOE
YHCJIO, MHOKECTBO
MMEeHCTBUTEITLHBIX
YHCell,
reoMeTpHUYECKast
WHTEPIPETAIHs
HATypaJIbHBIX, [IEIBIX,
paIMOHAIBHBIX,
MMEeNCTBUTEIILHBIX
quCel;

O moHMMATh U
OOBSACHATH PA3HUILY
MEKTYTTO3UIMOHHOM
MHETTO3UITNOHHOMN
CHUCTEeMaMH 3alucH
YHCEI;

JlocTxeHne
PE3yIBTAaTOB
paznena ll;
CBOOOIHO
OTICpUPOBATH

YU CJIOBBIMU
MHOKECTBAMUIIPU
[peIIeHnn

3aja4; MIOHUMATh
MPUIHHBI

I OCHOBHBIC

1591(|

PaCIITUPECHHS
YHCIIOBBIX
MHOJKECTB;

BJIaJIETh OCHOBHBIMH
MOHSATUSMH TCOPUH
NEIIMMOCTH TIPU
[PEIICHUT
CTaHJIAPTHBIX 3a/1a4
HMETh 0a30BBIC
[PEIICTABICHUS O
MHOKECTBE
KOMIUICKCHBIX YHCEII;
CBOOOIHO
BBIIIOJIHSTH
TOXKJICCTBCHHEIC
npeoOpa3oBaHus
TPUTOHOMETpHYE
CKHX,
imorapu(MUIecK ux,
CTEITEHHBIX
BBIPAKCHMUI;
BJ1a/1€Th GOPMYJIIOi
onnoMa HeroToHa;
MPUMEHSITH MIPH
pEIIeHNH 33129
TeopeMy o
IMTMHEHHOM
MPEICTABICHUH

HO/T;




MMEIOIINX
MPOM3BOJILHYIO
BEJIMYMHY;
BBITIOJTHSTh
apupMETHICCKIE
NEeCTBUS C LEIbIMU
M parOHAIBHBIM U
YHCIIaMU;
BBITTOJIHSATH
HECJI0KHbIE
peoOpa3oBaHUs
YHCIIOBBIX
BBIPAYKCHU,
COJIepIKaIINX
CTEIIEHU YHCell,
00 KOPHU M3
HMpCcen, JIN0O
iorapuMbl

YHCelT;

CpaBHUBATH
palnroHaNbHbIE
gKciia MEXY
co00Ii;

OLIEHUBATh U
CpaBHUBATH C
palMOHATHLHBIMHU
YHCIaMU 3HAYCHUS
LIeJIBIX CTETeHeH
YuCeN, KOpHEH
HaTypaJbHOU
CTETIEHU U3 YHCell,
orapu(mMoB 4uce
B TIPOCTHIX CITydasix;
M300paxkaThb
TOYKAMHU Ha
YUCIIOBOM IIPSAMOM
Lenblen
panroHanbHbIE
BV (G ER
M300paxarh
TOYKaMH Ha
YUCIIOBOM ITPSIMOM
L[eJIble CTEeTIEHU
YKCeN,KOPHH

nmeiicTBUSA, coueTast
YCTHBIE ¥ TUCbMEHHBIE
MPUEMBIL, TIPUMEHSISITIPU
HE00X0AUMOCTH
BBIYHUCITUTENbHBIC
[YCTpPOWCTBA;

HaXOUTh 3HAUYCHUs
KOPHS HATYpaJIbHOU
CTETeHH, CTETICHH C
[palMOHATIbHBIM
[oKasaresem,
lmorapudma, UCIONIb3ys
[pH HEOOXOAUMOCTH
BBIYHUCITUTENbHBIC
YCTpPOWCTBA;
[10JIb30BATHCS OLIEHKOU
1 OPUKUIKOUN TTPU
MPAKTHYECKIX
pacuerax;

[IPOBOJUTD 110
M3BECTHBIM (pOopMyJiaM
1 IpaBUJIaM
peoOpa3oBaHUS
OYKBEHHBIX
BBIPaKCHU,
BKJIFOYAIOLUX CTEIIEHHU,
KOpHH, JIorapu(MbI 1
TPUTOHOMETPHUECKHE
(b yHKIIY;

HaXO/AUTh 3HAUCHHUS
YHCIIOBBIX U
OYKBEHHBIX
BBIPaKECHU,
OCYILIECTBIIAA
HEe00X0IMMBbIe
MOJICTAHOBKU U
rpeoOpa3oBaHMUs;

n300paxxarhb
CXEMaTU4YEeCKH Yrod,
BETTMYUHAKOTOPOTO
BBIp2XKEHA B
rpagycax Wiu
pajuaHax;
MCITIOJIb30BATh TIPH
[PEIICHUHN 3319

NEepCBOJAUTL YHCJIa U3

OJIHOMCHUCTEMBI
3amCH(CUCTEMBI
CUMCIIEHUS) BAPYTYIO;
JIOKa3bIBaTh Hu
KCII0JIb30BATh
MPU3HAKHU JCIUMOCTH
CYMMBI Hu
MPOU3BEICHUS MTPU
BBLIIIOJTHCHUHN
BEIYHCIICHUN u

[pPEIICHUH 3a]1a4;

BBIIIOJIHATH
OKpYIJIEHUE
[PaMOHAIBHBIX U
MPpPALMOHATBHBI X
YKCEI C 3aJaHHOU
TOYHOCTHIO;

CpaBHUBATH
MEeCTBUTEIILHBIC
YKCIIa Pa3HBIMU
criocodamu;

YIIOPSII0YUBATh
qKClia, 3allMCaHHbIE B
BUJIE OOBIKHOBEHHOI
WIECATUYHOMN ApooH,
YKCIIa,3aIMCaHHbIEC
MCII0JIb30BaHEM
apu(METHYECKOTO
KBaJPaTHOTO KOPHS,
KOpPHEW CTENEHU

OoubIIIE?Z;

Haxomuth HOJ wu
HOK Pa3HBIMH
criocobamu "

MCIIOJIb30BaTh MX IIPU
pelieHnn

3a]1a4; BBIIIOJIHATH
BBIUNCIICHUST U
mpeoOpa3oBaHUs
BBIPAKECHU,

[[puMeHsTh npu
peleHny 3a1a4
KuTtalickyto TeopeMy
00 ocTaTkax;
MPUMEHSTD MIPU
pEeLlIeHUH 3a1a4
Mautyto Teopemy
depMma; yMeTh
BBITIOJIHSTH 3aITUCh
4Kcia B
MO3ULMOHHOM
CUCTEME CUMCIICHNUS;
MPUMEHSTDH IPU
pEeILIEHUH 3a1a4
TEOPETUKO-YUCIIOBbIC
(YHKIMU: 9UCIIO U
CyMMa JieuTeseH,

(b yHKITHIO

Dilnepa; IPUMEHSIThIIPU
[PEIICHUH 3a]1a4 IICTTHBIC
poOU; MPUMEHSATH IpU
peIlIeHnH 3a1a4
MHOTOWIECHBI C
MEHCTBUTEIbHBI MU
[[ETBIMU
Kod(hurmenTam u;
BIIAJICTh TTOHATUSIMU
MPUBOIUMBIN U
HEITPUBOANMBIN
MHOTOWICH U
MPUMEHATH UX TIPU
[pEIICHUN

Bajay;

MPUMEHSTH MPU
PELICHUH 3a7a4
OCHOBHYIO TEOpEMY
anreOpsl;

MPUMEHSTD TIPU
[PELICHUH 337124
[IpoCTenIIne
byHKITIT
KOMIUIEKCHOM
[MEPEMEHHOM KaK
FEOMETPUUECKHIE
mpeoOpazoBaHus




HaTypaJbHON
CTETIEHH U3 YUCEIl,
norapu@mbI4rcen ; B
[POCTHIX CIIy4asiX;
BBITIOJIHSTH
HECJI0KHbIE
peoOpa3oBaHUs
[IEJIBIX U APOOHO-
paloOHAIbHBIX
OYKBEHHBIX
BBIPAKCHMUI;
BBIpPAXAaTh B
[IPOCTEUILNX CIydastx
13 PABEHCTBAOAHY
[EPEMEHHYIO Yepe3
APYrue;

BBIUUCIISATH B
MPOCTBIXCITY4astxX
BHAYCHHS

YUCIIOBBIX U
OYKBEHHBIX
BBIPKEHUM,
OCYILIECTBIISSA
HE00X0IUMbIE
MOJICTAHOBKH U
peoOpa3oBaHus;
M300pakaTh
CXEMaTUYEeCKH Yrod,
BEJIMYKMHA KOTOPOTO
BBIPAKEHA B
rpanycax; OLlEeHUBAaTh
3HAKHU CUHYCA,
KOCHHYCa, TAHT€HCA,
KOTaHT€HCa
KOHKPETHBIX YTJIOB.
B noBcenHeBHOM
PKU3HU U TIpU
M3yYEHUU APYTUX
[IPEIMETOB.

TaOJIMYHBIE 3HAUYECHUS
TPUTOHOMETPHYCCKHIX

(hyHKIIHI YTIIOB;

rpagycHy0 HOOpaTHO.

B moBceIHEBHON KU3HU
M TIPU U3YYCHUUAPYTHX
Y9€OHBIX MPEIMETOB:
BBIIOIHATEICHCTBUA C
MHCIIOBBIMU JAHHBIMU
MPU PEIICHUH 3a1a4
MPaKTHYECKOTO
XapakTepa ¥ 3a7a4 u3
pa3IMYHBIX 0bOJIacTer
BHAHUW, HCIONb3YS MPU
HEOOXOIUMOCTHA
CIIpaBOYHBIC MaTEPHAIIBI
1 BEIYUCIIATEIBLHBIE
YCTPOMCTBA; OLICHUBATb,
CpaBHHUBAThH U
MCIT0JIb30BaTh IPH
pEIICHIN
MPaKTHYECKHUX 3a/1a4
JHCIIOBBIC 3HAUCHMUS
pearbHbIX BEJTUYHH,
KOHKPETHBIC YHCIIOBHIE
XapaKTePUCTHKU
00BEKTOB
OKPY>KaloIlero MUpa

BBITIOJIHATD IIEpPEBO]
BEIMYMHBI  yIyla U3
pagvagHOM  Mepbl B

CoZEepIKaIINX
IMECTBUTEIbHEBIE
UKCIIa, B TOM YHCIIE
KOPHHU HaTypajbHbBIX
CTCIICHEI;

BBITOIHSTD
CTaHJapTHBIC
TOK/ICCTBEHHbBIC
npeoOpa3oBaHus
TPUTOHOMETpHYE
CKUX, Jorapu(pMuyeck
WX, CTETICHHBIX,
MPPaIMOHATTEHBIX
BBIPAKCHUM.

B moBceqHEBHOM
PKU3HU U TIPU
M3YYCHUU JPYTUX
MPEIMETOB:

BBITMOJIHSATH U
0OBSACHATH CPAaBHEHUE
[pE3yJIbTaTOB
BBIUMCIICHUH MTPU
[peIICHUN
MPAKTUYECKUX 3ajad,
B TOM YHUCJIC
MPUOJIMIKEHHBIX
BBIUMCIICHHI,
MCIIONB3YS pa3HbIe
CIIoCcOOBICpaBHEHUIA;
3aMMChIBaTh,
CpaBHHUBATbH,
OKPYTJISATH YHCIIOBBIE
ITaHHBIC PEATHHBIX
BEJIMYMH C
MCTIOJThb30BaHHEM
[Pa3HBIX CUCTEM
M3MEpCHUS;
COCTaBIISATh U
OIICHUBATH

[Pa3HBIMH

criocobamu
MUCIIOBBIC
BBIPAKCHUS

[pH PEIICHUN
MPAKTUIECKIX

Bajay u 3a/1a4
M3IPYTHX

y4eOHBIX

MpeIMETOB
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YpaBHe
HUA U
HepaBeH

CTBa

PemiaTe nuHeliHbIE
YpaBHEHUS U
HEpPaBEHCTBA,
KBaJpaTHbIC
YpaBHEHUS;
peraTh
lorapugpmuuecKue
ypaBHEHUs BUIa
loga(bx +c)=du
[IpOCTEUIINE
HEepaBEHCTBA BUIA
logax<d;
pemarb
MOKa3aTebHbIE
YpaBHEHUs, BUJIA
abx+c: d

(rme d MOXHO
[PEJACTABUTH B BUJIE
CTEIIEHU C
OCHOBaHHEM a)u
MpocTenIre
HEpaBEHCTBA BUIA

a*< d (rme d MmoxHO
MPEJICTABUTH B BUIC
CTETICHH C
OCHOBAHHEM a);.
MPUBOIUTH
HECKOJIBKO TPUMEPOB
KOpPHEHN ITPOCTEUILIEro
TPUTOHOMETPHUUCKOTO
YpaBHEHHUS BHJIA:
Sin X = a, CoS X = 4,
tgXx =a, ctgx =a,
rae a — TabinyHoe
BHaUEHUE
COOTBETCTBYIOLICH
TPUTOHOMETPHUECKO
i byHKIUH.
Mcnosnb30BaTh B
[MOBCEHEBHON
PKU3HU U TIPH
M3yYEHUHN JPYTHX
MPEIMETOB:
COCTaBJISITh U PELIaTh
YpaBHEHUS U
CHUCTEMBI YPaBHEHHI
MpUPEIICHUN
HECJI0KHBIX
MPaKTHYECKUX3aaau

Pemrats parmoHaabHbIE,
[OKa3aTeIbHbIE U
lorapugmuyecKue
YpaBHEHHUS U
HEPaBEHCTBA,
[IPOCTEUILINE
MppaLMOHATIbHBIE U
TPUTOHOMETPUUECKHE
YpaBHEHHSI, HEPABEHCTBA
M UX CUCTEMBI;
MCII0JIb30BaTh
METOABIPELICHUS
YpaBHEHUI:
[IPUBE/ICHNE KBUY
(IIPOU3BEACHHUE PAaBHO
HYJII0» WIN

«(JaCTHOE paBHO
HYJII0», 3aMEHa
[EPEMEHHBIX;
MCII0JIb30BaTh METO/
MHTEPBAJIOB s
[PEIIEHUS] HEPABEHCTB;

HCII0JIb30BATh
rpaduaeckuii MeTo
U1 IPUOIINKEHHOTO
[pELICHUS ypPaBHEHUI
1 HEPAaBEHCTB;

n300paxxkath Ha
TPUTOHOMETPUYECKOMN
OKPY>KHOCTU MHOXECTBO
[PELIEHUI IPOCTEUIINX
TPUTOHOMETPUYECKUX
YPaBHEHUU U
HEPaBEHCTB;

BBITIONHSTH OTOOP
KOpHEH ypaBHEHUNNIIN
[pELICHUI HEPABEHCTB B
COOTBETCTBHUH C
ITOTIOTHUTEIbHBIMU
YCIIOBUSIMU U
OTpaHUYEHUSIMU.

B noscenHeBHOM
PKU3HU U TIpU
M3YYEHUHU IPYTUX
y4€OHBIX TPEIMETOB:

COCTAaBJIATH U pEIIaTh
YPABHEHUSI, CUCTEMBI
YPaBHEHUU U
HEpPaBEHCTBA MPH

[PEIICHUH 337124

CB0OOIHO
OIIEPUPOBAThH
MOHATHAMMU:
ypaBHEHHUE,
HEPaBEHCTBO,
[PAaBHOCHUJIbHBIE
YpaBHEHMsI U
HEpaBEHCTBA,
ypaBHEHHUE,
SIBJISFOILIEECS
CIIEICTBUEM
Npyroro
YpaBHEHMUS,
ypaBHEHMUS,
[pPaBHOCHUJIbHBIE Ha
MHO>KECTBE,
[PaBHOCHUJIbHBIE
npeoOpa3oBaHus
YpaBHEHUI;

peliaTh pa3Hbie BUIBI
YPaBHEHUU U
HEPABEHCTB U MX
CHCTEM, B TOM YHCJIC
HEKOTOPBIC YPaBHEHUS
3-1i 1 4-1i cTeleHeH,
pOOHO-
[paIMOHATILHBICH
MpparMoHaIbHbIE;

OBJIIA/IETh
OCHOBHBIMUTHITAMHU
MOKa3aTeIbHbIX,
iorapupmMuIeck
uX,

MppaoOHABHBI X,

CTETIEHHBIX YpaBHEHUN
1 HEPaBEHCTB U
CTaHJApTHBIMU
METOJIaMH UX PEIICHUI
U IPUMEHSATh UX
MpU PEeLIeHUH 3a/1a4;

MPUMEHSITh
reopemybesy k
[PELIEHUIO

YpaBHEHUU;
IIPUMEHATH TEOPEMY
Buera s pemenus
HEKOTOPBIX ypaBHEHUI
CTEIICHU BBIILIE BTOPOH;

IIOHUMATh

CMBICJI TCOPEMEM

JlocTxeHne
[PE3yNbTaTOB
paznena ll;
cBOOO/IHO
OTpEAEISATH TUITH
BBHIOMPATHMETO/T
pereHus
MOKa3aTeIbHBIX U
morapupmMuIecK
X YPaBHCHUH U
HEPaBEHCTB,
MPPALIMOHATIBHBIX
YpaBHEHUU U
HEPaBEHCTB,
TPUTOHOMETPUYE
CKUX ypaBHEHHUI
1 HEPaBEHCTB, UX
CUCTEM;

cBOOOJIHO pelIaTh
CUCTEMBUIMHEWHBIX
YPABHEHUN;

pelaTe OCHOBHBIE
TUIIBIypaBHEHUI U
HEPaBEHCTB C
rapaMeTpamy;
[IPUMEHSITH [IPU
pELICHUY 3a1a4
HEPaBEHCTBA

Komm —
byHsKOBCKOTO,
bepHyy;

UMETBH NIPEACTaBICHUE
OHEPABEHCTBAX MEXIY
CPETHUMH
CTEIIEHHBIMU
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YpPaBHEHUI:
MPUBCACHUC KBUAY
«IIPOU3BEACHUE PABHO
HYJII0Y UIIN

«4aCTHOE PaBHO
HYJIIO», 3aMEHa
[MEPEMEHHBIX;

M CIIO0JIb30BaTh MCTO
MHTEPBAJIOB JIJIs
[pEILICHUS HEPABEHCTB;

HCII0JIB30BATh
rpadu4ecKuii MeTo
U1 IPUOIINKEHHOTO
[pPELICHUS YPaBHEHUI
1 HEPABEHCTB;

n300pakaTh Ha
TPUTOHOMETPUICCKON

[PELIEHUI IPOCTENIINX
TPUTOHOMETPUYECKHUX
YPaBHEHUU U
HEPABEHCTB;

BBINOJIHATE OTOOD
KOpPHEW ypaBHEHUHWIIN
[PELIEHUI HEPABEHCTB B
COOTBETCTBUU C
ITOTIOJIHUTEIbHBIMU
[YCJIIOBUSIMHU U
OTPAaHUYEHUSMH.

B moscenHeBHOM
PKU3HU U TIpU
M3Y4YEHUHU IPYTUX
y4€OHBIX TPEIMETOB:

COCTABJISITh U PEIIaTh
YPaBHEHUsI, CUCTEMBI
YPaBHEHUU U
HEpPaBEHCTBA PH

[PELICHUH 3a]1a4
PYrUX y4eOHBIX
[PEIMETOB
KCIIOJIb30BaTh
YpaBHEHUS U
HEpaBEHCTBA IS
[MOCTPOEHUS U
KCCIeI0BaHU
MPOCTEUIIINX
MaTEMaTHICCKUX
MOJIETIEN peaTbHbIX
CATYyalHi WU
MPUKIIATHBIX
Bamay;

OKPY?KHOCTH MHOXKECTBO

0 PABHOCHUJIBHBIX
158
IHCPAaBHOCHUJIbHBIX

peoOpa3oBaHMIX
YPaBHEHUI U YMETh HX
TOKa3bIBATh;

BIIAJICTh METOJIAMH
[peLICHUS YPABHEHUN,
HEPaBEHCTB U UX
CUCTEM, YMETh
BEIOMPATH METOJ]
[pEIICHUS 1
00OCHOBBIBATh CBOM
BHIOOD;

HCITOJIB30BaTh METO/I
MHTEPBAJIOB 1JIsI
[peLIEeHUsI HEPABEHCTB,
B TOM 4YMCJIC
TPOOHOpAITMOHATBHBIX
14

BKJIFOYAIOIIUX B ce0s
MPPALMOHATIBLHEI €
BBIPKCHHS;

pemarp
anreOpanyecKue
YpaBHEHUS U
HEpPaBEHCTBA U UX
CHCTEMBI C
napamMeTpamu
QJIreOpanyeckium 1
rpadpu4ecKuM
METO/1aMU;

BIIAJIETh Pa3HBIMHU
METOIaMH
TOKa3aTeNIbCTBA
HEPaBEHCTB;

pemarh ypaBHEHUS B
LIEJIBIX YHCIIax;

n300paxkarhb
MHOJKECTBA Ha
MIOCKOCTH,
3a/1aBacMbIC
YPAaBHCHUSMU,
HEpaBCHCTBAMHA U UX
CHCTEMaMH;
¢B00OOIHO
MCIIOJIb30BATh
TOXICCTBCHHBIC
MpeoOpa3oBaHUSTIPU
[pEIICHUH YpaBHCHUI

1 CHUCTEM YPABHEHUH
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YMETb
MHTEPIPETUPOBATH

[TOJIYYEHHBIN NIpH
PELICHUH ypaBHEHHUS,
HEpaBEHCTBA WU
CUCTEMBI PE3YJIbTaT,
OLICHUBATh €r0
MpaBaono10oue B
KOHTEKCTE 3aJJaHHOMI
[peaNbHON CUTYallUH
WU TIPUKIIAJHON
Bajauun

B moBcenHeBHOMI
PKU3HH | TIPU
M3YYCHUH TPYTHX
[pEAMETOB:
COCTaBJISIThUPEIIATD
YpaBHEHUS,
HEpPaBEHCTBA, UX
CHUCTEMBI IPUPCIICHUN
3aIauIPyrux
Y4eOHBIX TTPEIMETOB;
BBITIOJIHSITH OLICHKY
MPaBOTIOI00MS
[pe3yJIbTaTOB,
MOJIy9aeMbIX TIPH
[PEIICHUH Pa3IUIHBIX
YpaBHEHUH,
HEPaBEHCTB U MX
CUCTEM IIPUPEILICHUH
BaIauIPyrux
y4eOHBIXITPEIMETOB;
COCTaBJISITh UPEIIAThH
YpaBHEHHUSI U
HEpaBEHCTBA C
napamMeTpaMHu Mpu
[peIIeHUH

3aja4d Apyruxy4eOHbIX
MPEIMETOB;
COCTaBJIATh
ypaBHEHUE,
HEPaBEHCTBO UIIMUX
CUCTEMY,

OIMCHIBAIOIINE
[peabHYI0
CUTYalHIO WU
[PUKJIAHYIO
3ajady,
MHTEPIPETHPOBA Th
[OJIy4E€HHbIE
[pe3yIbTATHI;

MCII0Ib30BAaTh
MpOrpaMMHBIE
CpEACTBA MPH
[pEIIEHN
OT/AEJIBHBIX KJIACCOB
YpPaBHEHUU U
HEpPABEHCTB
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DYyHKIUN

mpsiMasi 1 oOpaTHas
MPOIMOPLIHUOHAIH
HOCTbH JIUHCHHAI,
KBaJpaTH4Hasl,
norapudmuueckas u
MoKa3aTeabHas
ISV
TPUTOHOMETPHUUCKHUE
INZENIVIH
pacro3HaBaThb
rpadguku
BIEMEHTaPHBIX

(b YHKIHIA: TIPSIMOM 1
oOpaTHOI
MPOIOPLIUOHAIH
HOCTH, TUHCHHOI,
KBaJIpaTUYHOM,
morapu(MUIECKOU U
[OKa3aTeJIbHON
yHxumii,
TPUTOHOMETPUY
eCKUX (QyHKIUI;
COOTHOCHUTH
rpaduxu
AIIEMEHTAPHBIX
(YHKIUH: IpSIMOI 1
oOpaTHOI
MPOTIOPIIMOHATH
HOCTH, JJUHEHHOMH,
KBaJpaTUYHOM,
morapudmuueckon u
[MOKA3aTEIbHOU
yHKumi,
TPUTOHOMETPHYUCKHIX
(byHKIMH ¢
(bopMynamu,
KOTOPBIMH OHU
Ba/IaHbl;

HAXOJUTh IO
rpaduky
NpUOINKEHHO

OnepupoBarh Ha
0a30BOM ypOBHE
MOHATUSIMU:
3aBHCUMOCTh BEJTUYHH,
(yHKLIHSA, apTyMEHT U
3Ha4YCHHE (PYHKITUH,
00J1aCcTh ONPEICIICHUS U
MHOYKECTBO 3HAUCHHIH
(bynkuuu, rpadux
3aBHCUMOCTH, rpaduk
(byHKINH, HYTTH
(YHKIIAHU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHHe Ha
YHCIOBOM ITPOMEXKYTKE,
yObIBaHHE Ha YKCIOBOM
MPOMEKYTKE,
HauOoJIbIIee U
HaMEHbIIee 3HAYCHNE
(YHKIIMK Ha YKCIOBOM
MPOMEKYTKE,
MEepUoInIecKas
(byHKIWS, IEPHOL;
oIepupoBaTh Ha0A30BOM
YPOBHE MOHATUSIMHU:

TPUTOHOMCTPHYCCKUC

INZESIVVR

OIpeAeIATh 3HAYCHHUE
(YHKIIMUIIO 3HAYCHUIO
apryMeHTa pu
pa3IMYHBIX crioco0ax
3agaHus QyHKINHY;
CTPOUTH rpapuKu
M3y4eHHBIX (DYyHKIIHIA;
OIUCBIBATH 1O TpaduKy
U B IIPOCTEUILINX
ciydasx o opmyse
MOBEJICHHE U CBOMCTBA
(yHKIMI, HAXOIUTH MO
rpaduky GyHKIIUU
HanOOJbIINE U
HAaUMEHBIINE 3HAYCHHUS;
CTPOUTH 3CKU3 Tpaduka
ynximm,
YAOBJIETBOPSIOLLEH
MPUBEIEHHOMY Ha0OPy
YCIOBUH (TIPOMEKYTKH
BO3pacTaHUsl/yObIB aHUS,
3HaYeHue PyHKLINU B
3aJaHHOH TOYKE, TOUKHU
HKCTPEMYMOB,
ACHMITTOTHI, HYJTH
(GyHKIMU U T.1.);

[peniaTh ypaBHEHUS,

OnepupoBathb
MOHATUSAMMU:
3aBHCUMOCTh
BEeJTWYWH, QYHKIINS,
ApTyMEHT U 3HAYEeHUE
(b yHKIIMH, 00J1aCTh
OTIpeIeIICHUS 1
MHOXECTBO 3HaUCHHH
(dbynkuuu, rpadux
3aBUCUMOCTH, rpauk
(yHKINH, HYIH
pynxuun,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHHe Ha

YK CIOBOM
MPOMEKYTKE,
yObIBaHUE Ha
YHCIOBOM
[POMEXKYTKE,
HanOoJIbIIee 1
HalMEHbIIIee
3HaueHue QyHKIUUHA
YHCIOBOM
POMEKYTKE,
HepuouuecKas
(byHKIMSA, TIEpHo/,
YeTHas U HeueTHast
INZESIVH
OIIepUPOBAThH
MOHATUSAMMU: TIpsIMast
U oOpaTHas
MPONOPIIMOHAIEHO
CTh, TUHEMHAs,
KBaJ[paTUIHAS,
iorapupmuyecKas u
MmoKa3aTeIbHast
byHKIUY, QYHKIINS;
CTPOUTH €€ IrpaduK U
YMETBIIPUMEHSTh
CBOMCTBA CTEIIEHHON
(byHKIIUY TIpU
[pEILICHUH 3a/1a4;
BIIAJICTh MTOHITHSIMHI
MmoKa3aTebHast
(byrxums,
PKCIIOHEHTA; CTPOUTH
WX rpaguKu U YMETh
[IPUMEHATH CBOMCTBA
[MOKA3aTEIbHON

(b yHKIIIY TIpH
[pEeILICHIH 3314,
BIIAJIETh TIOHATHEM
imorapudmudeckas

(yHKIUS; CTPOUTH €€

Bnanerts
MOHSITUSIMHU:
3aBUCHUMOCTh
BEIMYMH, (QYHKIINS,
ApryMEHT U 3HAYEeHUE
(dyHKIIIH, 00J1aCTh
oTpeeNCHUS U
MHOKECTBO 3HAUYCHHI
(dbyHKIMH, TpaduK
3aBUCUMOCTH, TpauK
(hYHKIMH, HYJIHA
yHKIHH,
MIPOMEXYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHHUEHa
YHCIOBOM
MIPOMEXKYTKE,
yObIBaHME Ha
YHCIIOBOM
MPOMEKYTKE,
HauOoIbIIee U
HaMMEHBIIIEee
3HaYCHUE (PYHKIINH
Ha YUCIIOBOM
[IPOMEXKYTKE,
MepruoInvecKast

(b yHKIHS, IEPUO/I,
YeTHAs ¥ HeYeTHas
(yHKIINH; YMETh
MPUMECHSITh 9TH
MOHSTHSI IPU
pEIIeHIH 3a1a4;
BIIa/IETh TOHITHEM
CTeTIeHHAS

=
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MPOCTEUIIINE CUCTEMBI
YPABHEHUH, UCIIONb3YsI
CBOMCTBA PYHKITUIH UX
rpauKoOB B
[MOBCEIHEBHOM>KU3HU U
[pU U3YYEHHUH JPYTUX
Y4e€OHBIX MTPEIMETOB

rpauK U yMeTh
[IPUMEHSTh CBOMCTBA
imorapuMuIecK o

(b yHKIMHM TIpH
[pEIIeHUH 3a]1aY;
BIIaJICTh MTOHITUIMHU
TPUTOHOMETPHYECKHE
(hYHKIIUU; CTPOUTH UX
rpaduKd U yMETh
[IPUMEHATHh CBOMCTBA
TPUTOHOMETPHYECKHUX
(b yHKIHN TpH
[peILIeHUH

3azay;

BJIAJICTh MOHATHEM
oOpatHast pyHKIHS,
MPUMEHSTH 3TO
MOHATHE MTPU
[peIlICHUH 3a/1a4;
MPUMEHSTH IPU
[pEIIeHNY 3a/1a4
CBOWCTBA (PyHKIUI

15




BHAYEHUS
(yHKITUU B
BaJlaHHBIX
TOUYKAX;
OIIpENIeNATh 1O
rpaduky cBOiCTBa
(byHkuuu (Hynu,
[IPOMEXYTKH
BHAKOIIOCTOSIHCTBA,
[IPOMEXYTKH
MOHOTOHHOCTH,
HanOOJIbIINE U
HAUMEHBIIIHE
BHAYEHUS U
T.I.); CTPOUTh
ACKU3 Tpaduka
(ynkuun,
YIOBJICTBOPSIIO
e
MPUBEICHHOMY
HaOOpy
YCIOBUI
(IpOMEXKyTKHU
BO3pacTaHHsI /
yObIBaHUS,
BHAYCHUE
(byHKIIUU B
BaJlaHHOU
TOYKE, TOUKH
DKCTPEMYMOB U
T.1.).B
ITOBCEIHEBHOU
PKU3HU U TIPU
M3YICHUH
APYTHUX
MPEIMETOB:
OTIpEAETSATH IO
rpaduxam
CBOMCTBA
peaTbHBIX
MPOLIECCOB U
3aBUCUMOCTEN
(HanOobIIHe
W HaUMCHBIIIHE
BHAYCHUS,
MTPOMEKYTKH
BO3pACTaHUSI U
yOBIBaHMSI,
MPOMEKYTKH
BHAKOIIOCTOSTHCTBA
M T.I.);
MHTEPIPETUPOBATH

OMPEeNEHATh 1O
rpadukam u
KCIIO/IL30BaTh IS
PEIICHUS TPUKIIATHBIX
3a7a4CBOIiCTBA
[pEabHBIX MPOLIECCOB U
3aBUCHUMOCTECH
(HamOOIBIIIHE U

MIPOMEKYTKH
BO3pacTaHUs U
yObIBaHUS (PYHKIINH,
MPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
ACUMITOTHI, IEPHO] U
T.I1.);
HUHTEPIPETUPOBATH
CBOICTBa B KOHTEKCTE
KOHKPETHOU
MPaKTUYECKOU
CUTYallUu;
OIpeAEIATh 10
rpadukam
MpoCTenIIne
XapaKTePUCTHKU
MEePUOANUECKUX
[IPOLIECCOB B
OHOJIOTHH,
DKOHOMHUKE, MY3BIKE,
[PaziuoCBA3H U Jp.
(amMIIUTYIa, IEPUOT
U T.11.)

HAaUMCHBIINE 3HAYCHMU,

YETHOCTB,
MEpUOJUYHOCTbD,
OTPaHUYEHHOCTB;
PUMEHSATD MIPU
[pEIIeHNH 3aa4
npeoOpa3oBaHMs
rpaduKoB PyHKIHI;
BJIa/IETh MOHITUSIMU
YHCIIOBas
[10CJIEI0BATEIBHOCTb,
apudmernyeckasn
reoMeTpuyecKas
[Iporpeccusi;
MPUMEHSTH MIPU
[pEIIeHNUH 33124
CBOWCTBA U MPU3HAKU
apudmeTnyecKoil u
FEOMETPUYECKON
[POTPECCUi.

B moBceHeBHON
PKU3HH U TIPU
W3YYCHUH JPYTUX
[y4€OHBIXITPEIMETOB:
OTIpEACIATH 1O
rpagukamMu
MCIIONb30BATh IS
[pereHus
MPUKJIaJHbIX 3324
CBOMCTBapeaIbHbIX
[IPOLIECCOB U
3aBUCUMOCTEN
(HamOoJBIITHE U
HauMEHbIIINE
3HAYEHUS,
MIPOMEXYTKH
BO3pacTaHus U
yObIBaHMS (QYHKIIMH,
[IPOMEXYTKH
3HAKOIOCTOSIHCTBA,
ACHUMITOTHI, TOUKU
neperuoda,nepuos u
T.I1.);
MHTEPIPETUPOBATH
CBOMCTBA B
KOHTEKCTE
KOHKPETHOU
[IPaKTUYECKOU
CUTYaLuy;.
OIIPEAEIATH 110
rpaduxam

[pOCTENIINE
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CBOMCTBA B
KOHTEKCTE
KOHKPETHOU
[MPaKTUYECKOMN
CUTYyaluu

XapaKTEPUCTHKH
EPUOTUIECKHUX
[TPOIICCCOB B
OHOJIOTHH,
PKOHOMUKE, MY3bIKE,
PagnOCBSI3U H JIp.
(aMIUIMTY 1A, IEPUOJT

Y T.I1.)

JeMeH
ThbI
MaTeMa
THYECKO
ro
aHaJIHN3a

OnepupoBarhb Ha
0a30BOM ypOBHE
MOHATUSIMHU:
MPOU3BOIHAS
(yHKIIUU B TOUKE,
KacaTeIbHast K
rpaduxy
yHKmn,
MPOU3BOIHAS
yHKimu;
OTIpENIeNIATh
BHAYCHUE
[MPOU3BOAHOMN
(YHKIIUU B TOUKE
0 U300paKEHUIO
KacaTeJIbHON K
rpaduky,
[MPOBEICHHOMN BITOU
TOYKE;

permaTb HEeCIOKHBIC
3aJjauu Ha
MPUMEHEHHE CBSA3U
MEXTY
MPOMEKYTKaMU
MOHOTOHHOCTH U
TOYKaMHU
DKCTpEMyMa
(yHKIIUH, C OTHOM
CTOPOHBL U
MPOMEKYTKaAMHU
BHAKOTIOCTOSTHC TBA U
HYJISIMH

OnepupoBatb
[MOHSTUSMH:
Mpou3BOAHAS (YHKIIUH
B TOYKE,KacaTelbHas K
rpaduky GyHKINH,
MPOU3BOIHAS (PYHKIIHH;
BBLIYHCIIATH
[POU3BOTHYIO
OJHOYJICHA,
MHOT'OYJIEHA,
KBaJpaTHOT'O KOPHS,
MPOU3BOTHYIO CYMMBI
byHKIU;

0 BBEIYHACIATE
MPOM3BOTHBIC
PIIEMEHTAPHBIX
byHKIUN 1 UX
KOMOMHAIIHH,
MCTIONB3YS
CIIPaBOYHbBIE
MaTepUabl;

0 wuccnenoBats B
MPOCTEUIINX CITyqasiX
(byHKIIUMHA
MOHOTOHHOCTB,
HAXOJUTh HAUOOJIbIINE
1 HaMEHbILINE
3HAa4YeHUs HYHKLUH,
CTpOUTHIpauKu
MHOTOYJICHOB U
MPOCTEUIIINX

BrageTs moHATHEM
OCCKOHEYHO
yOBIBaroIas
reoMeTpruYecKas
IPOIPECCHUS U YMETh
PUMEHSTH €r0 IpU
[pEIICHUN

3ajad;

PUMEHSTD JIJIs
peILIeHs 33124
TEOPHUIO

[IPE/ICIIOB,;

BIIAJETH IIOHATHSIMUA
0OECKOHEYHO OOJIbIIINE
1 OECKOHEYHO MaJIble
YHCIIOBEIC
[1OCJICA0BATEIbLH OCTH
U YMETh CPaBHHUBATh
OCCKOHEYHO OOJIbIINE
1 OECKOHEYHO MaJIbIe
[MOCJIeI0BATEIbH
OCTH,

BJIAIETH HOHATHSAMHU:
MPOM3BOTHAS
@HKHHH B TOUKE,
MTPOU3BOTHAS
INZEINIVIH
BBEIYHCIIATH
MIPOU3BOTHBIC
PIIEMEHTaPHBIX

O  octuxeHue
[PE3yIbTaTOB
paznena ll;

O cBoOOIHO
BJIAJICTh
CTaHIapPTHBIM
armapaTom
MaTEMaTHYECKOTO
aHaIu3a 11l
BBIYMCICHHS
MPOM3BOTHBIX
(byHKIIMN OHOU
MepEMEHHOM;

O cBoGOIHO
NPUMEHSTH armnapaT
MaTeMaTHIECKOTO
aHaJIM3a JUIs
MCCIIEIOBAHUS

b yHKIMHA 1
MOCTPOCHHS
rpadukoB, B TOM
MHCIIE UCCIIEIOBAHUS
HaBBITYKIJIOCTB;

OIIePUPOBATH
MOHSITHEM
nepBooOpa3zHoOit
(bYHKIMM JUTs
peleHus 3a/1a4;
OBIIAJICTh
OCHOBHBIMH
CBEACHUSIMH 00
MHTETpale
HbroTona—
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[IPOU3BOJHOM 3TON
(byHKIIUN

— C IpYTOil.

B noscenHeBHOU
PKH3HH U TIPU
M3Y4eHUH APYTHX
MPEIMETOB:
MOJIB3YSICh
rpaduKamu,
CpaBHUBATbH
CKOpOCTH
BO3pACTaHHS
(pocra,
[OBBIIICHUS,
YBEJIMYEHUS U T.I1.)
WM CKOPOCTHU
yObIBaHUS
(mageHwus,
CHUKCHMS,
YMEHBILIEHUS UT.II.)
BEIMYMH BpeaIbHbIX
mporeccax;
COOTHOCHUTD
rpadMKu peabHbIX
[IPOLIECCOB U
3aBUCUMOCTEH cux
OTTMCaHUSIMH,
BKITFOYAFOIIIUMH
XapaKTEepUCTUK U
CKOPOCTH M3MEHEHUS
(ObICTpBII poCT,
MTAaBHOE MTOHIKEHHE
M T.11.);
MCIIOJIb30BaTh
rpaduKy pealbHbIX
MPOLIECCOB IS
peleHus
HECIIOKHBIX
MPUKIIAJHBIX 33724,
B TOM 4YHUCIIE
oTpeiesisis o
rpaduKy CKOPOCTh
Xozarnporecca

palMOHATBHBIX
(byHKIIHH ¢
MCIIOJIb30BAHUEM
armapara
MaTEMaTHISCKOTO
AHaJM3a.

B noBcegHEBHOI KH3HU
U TIPU U3YYECHUUPYTUX
Y4€OHBIX IIPEIMETOB:
[pelaTh NPUKIIaIHbIC
3aga4y N30MOJIOTHH,
(U3UKH, XUMUH,
PKOHOMMKH

U IPYTUX MPEIMETOB,
CBSI3aHHBIC C
MCCIIeIOBAaHUEM
XapaKTEPUCTUK
[PEATBHBIX MTPOLIECCOB,
HaX 0XKJICHUEM
HANOOJIBIINX K
HAUMCEHBIIIMX
3HAYECHUM, CKOPOCTH U
YCKOPEHHS | T.I1.;

MHTEPIPETUPOBATH
MOJTy4YECHHBIC
pEe3yIbTaThl

(byHKIHI 1 BX
KOMOHWHAILIMIA;

HCCIIeIOBATh

(b yHKIIMM Ha
MOHOTOHHOCTh U
PKCTPEMYMBI;
CTPOUTH rpaduKUu
MIPUMEHSATH K
[PEIICHUIO 3a/1a4, B
TOM YHCIIC C
MapameTpom;

0 Brnanerhb
[TOHSATHEM
KacaTeJIbHas K
rpaduxy QyHKUIUN
Y YMETh IPUMCHSTh
EroInpy PeIICHUH
3ajad;

BJIAJIETh
[TOHSTHSIMU
nepBoOOpa3Has
GbyHKIHS,
OnpeaeICHHbIN
WHTETPAI;
MPUMEHSTH TEOpEMy
HeroToHa—
JletiOHmIIa U ee
CICACTBHS IJISI
[pEIICHNS 3a/1a4.

B moBceaHeBHOM
PKA3HU U pH
M3YYCHUH JIPYTHX
y4eOHBIXITPEIMETOB:
pemiaTth
MPUKIIaTHBIC 33]a4H
13 OMOJIOTHH,
(hU3UKHN, XUMUH,
PKOHOMMKH U JPYTHX
MPEIMETOB,
CBSI3aHHBIE C
KCCCI0OBaHUEM
XapaKTePUCTHK
MPOIIECCOB
WHTEPIPETHPOBATH
MOJTy9ICHHBIC
[PE3YIIbTATHI

UleiitOHMIIA U €TO
MPOCTENILINX
MPUMCHCHUSX

OIepUpPOBaTH B
CTaHIapTHBIX
CUTYyaIUsIX
MPOU3BOAHBIMU
BBICIIIUX TTOPSIIKOB;

YMETb IPUMEHSITh
MIPUPELICHUH 3a1a4
CBOICTBa
HEIPEPBIBHBIX
(yHKLUH;

YMETb IPUMEHSITh
NPUPELICHUH 3a/1a4
TEOPEMBI
BetiepmTpacca;
YMETb BBIIIOJIHATH
pUOIMKEHHBIE
BBIUMCIICHUS
(MeTozbl pereHus
YPaBHEHUH,
BBIUMCIICHUS
OIIpEeEIEHHOTO
MHTETpasia);
YMETb IPUMEHSITh
MPUIIOKEHUE
MIPOU3BOJHON U
OTIpeeIEHHOTO
MHTETpaJa K
pEILIEHUIO 3a/1a4
€CTECTBO3HAHMSI,
BIIAJIETh
MOHSITUSMU
BTOpAast
MPOU3BOIHAS,
BBIMTYKJIOCTD
rpaduka QyHKIMH
1 yMETb
KCCIe10BaTh
(byHKIHMIO Ha
BBIMTYKIJIOCTD
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Craruc
THKA U
Teopust
BEPOSITH
ocTeid,
UIOrMKAa U
KOMOMH
aTOPUK a

OnepupoBaTh Ha
0a30BOM ypOBHE
OCHOBHBIMH
OIMCaTEIIbHBIM U
XapaKTePUCTUK aMU
YUCIOBOTO Habopa:
cpenHee
apudmerndeckoe,
MeIHaHa,
HanOoJIbIIee U
HanMCHBIIICE
BHAYCHMS;
OTepupoOBaThH HA
0a30BOM ypOBHE
MTOHSTHUSIMH:
JacToTa u
BEPOSTHOCTH
COOBITHS,
CIIy4aifHbIi BBIOOD,
OIIBITHI C
PaBHOBO3MOXXHBIMU
DIIEMEHTAPHBIMH
COOBITHSIMHY;
BBIYHCIIATH
BEPOSTHOCTH
COOBITHIT Ha OCHOBE
MojIcUYeTa Yrcia
HCXO/OB.

B noBcegHeBHOM
PKU3HU U TIPU
I/lqueHHH JIPYTHUX
MpPEeIMETOB:
OIICHUBAThH U
CpPaBHHUBATH B
MPOCTBIX CITyJasx
BEPOSATHOCTH
COOBITHI B

HNwmets npencrasiaeHue
0 IUCKPETHBIX U
HETPEPBIBHBIX
CIIy4aiiHBIX BEJIMYMHAX,
1 pacnpelereHusx, O
HE3aBUCUMOCTH
CIIy4allHbIX BEJIMYVH;

HUMETh
[IpE/ICTAaBICHUE O
MaTeMaTU4eCKOM
O’KUJIaHUU U
TUCTIEPCUH
CIIy4alHBIX BEJIMYMH;

UMETh

[Ipe/ICTaBICHUE O
HOPMaJIbHOM
[pacrpeesieHuu 1
MpUMepax HOPMaJIbHO
[pacrpeesIeHHbIX
CITy4ailHBIX BEJIMYHH;
[MOHMMATh CYTh 3aKOHA
0O0JIBIINX YKCET U
BBHIOOPOYHOI'O METO/1a
M3MEpEHUs
BEPOSATHOCTEM;

MMETh IIPEJCTABICHUE
00 ycroBHOM
BEPOSITHOCTH U O
[TOJIHOM BEPOSITHOCTH,
IIPUMEHSTH UX B
[pELIeHNH 3a]1aY;
MMETh IIPEJCTABICHUE O
BaYKHBIX YaCTHBIXBHJIAX
pacrpeesIeHui U
MPUMEHSTH UX B
[PEIIEHNH 3a]1a4;

0 wumers
MpEeACTaBICHHUE O
KOp eI

OnepupoBathb
OCHOBHBIMHA
OIrcCaTCIbHbIMNU
XapaKTepUCTHKAMH
YHCIIOBOTO Habopa,
IMMOHATUEM
reHepagbHas
COBOKYITHOCTb U
BHIOOPKOI1 U3 Hee;

OIIepUPOBATH
MOHSATHAMH: YacTOTa
U BEPOSTHOCTh
COOBITHS, CyMMa U
[POU3BEIICHUE
BEPOATHOCTEM,
BBIYHCIISITD
BEPOSITHOCTH
COOBITHI HA OCHOBE
MOJICYeTAuNCIIa
MCXOJIOB;

BJIa/I€Th OCHOBHBIMU
MOHSTUSIMU
KOMOMHATOPUKUHU
YMETb UX IPUMEHATh
[IpU pELIeHUH 3ajay;

UMETh
MpeCTaBIeHUE00
OCHOBax TEOpUHU
BEPOATHOCTEM;

UMETh
[peJICTaBICHUE O
IMTAUCKPETHBIX U
HETPEPHIBHBIX
CITy4aitHBIX
BEITMYUHAX, U
pacrpeieNieHusx,0
HE3aBUCUMOCTH
CITy4aHBIX BEJIUYMH;

JlocTmxenue
[pE3yIbTaTOB

paznena ll;

MMETh
Mpe/ICTaBICHUE O
LIEHTPAJIbHOU
[IPEIEIBHON TEOPEME;
MMETh
[pEJICTaBICHUE O
BHIOOPOYHOM
Kod(hpurmenTe
KOPpEJSILIMY U
IMTMHENHOM perpeccuu;
MMETh
[IpEJICTaBICHUE O
CTaTUCTUYECKUX
CUIIOTE3aX U
[POBEPKE
CTAaTHCTUYECKOM
CUIOTE3bl, O
CTaTHCTUKE KPUTEPHS
U ee YpOBHE
BHAYUMOCTH;

MMETh
[pEeJICTaBICHUE O
CBSI3H SMITUPHUYECKHUX
MTECOPETUUECKUX
pacIpeneneHun;
MMETh
MpeJICTaBICHUE O
KOAUPOBaHUH,
ITBOMYIHOM 3aIIHCH,
TBOMYHOM JIEPEBE;
BJIa/1€Th OCHOBHBIMU
MOHSTUSIMA TEOPUU
rpados (rpad,
BepIrHa,pedpo,
CTETIEHb BEPLIMHBI,
nyTh B rpade) u
YMETBIIPUMEHSATh UX
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peanpHOU

PKU3HU;

YUTATh,
COIOCTABJIATH,
CpaBHUBATD,
MHTEPIPETHPOBATH B
MPOCTHIX CITydasx
peabHbIC TaHHBIE,
[pPE/ICTABICHHBIC B
BUJI€ TAOJIMIL,
arpamm,
rpaduKoB

CITy4alHbIX
BEJMYUH, O
ITMHEMHOMN

perpeccuu.

B nmoscenueBHOMU
PKU3HH U TIPU
M3YYCHUU IPYTUX
MPEIMETOB:
BBIYUCIIATE UIIN
OIICHUBATh
BEPOSTHOCTH
COOBITHI B peaibHOI
PKU3HHU;

BBIOMPATH TIOIXOSIINE
METO/TbI ITPEICTABICHUS
1 00pabOTKHU TaHHBIX;
YMETb peliarh
HECJIOKHBIE 3aJaurHa
MPUMEHEHHE 3aKOHa
OOJIBIIINX YHCEN B
COLIMOJIOTHH,
CTpaxOBaHHH,
3IPaBOOXPAHCHUH,
obecrneyeHn
0€30I1acCHOCTH
HAaCeJICHUS B
YpE3BBIYANHBIX
CUTYaITUIX

UMCTH
MPEACTABICHUEC O
MATEMAaTHYCCKOM
OXXUJaHUHU U
JIUCIICPCUU
CHy‘I&ﬁHHX BCJIMYHH,

UMETh
[IpEICTAaBICHUE O
COBMECTHBIX
[pacrpeesieHusx
CIIy4alHBIX BEJIUYMH;

MOHUMATh CYTh
3aKOHa OOJIBIINX
4Kces U
BbIOOPOYHOTO
METO1a U3MEPEHHUS
BEPOSTHOCTE;

O wumets
MPE/ICTABIICHUE O
HOPMaJIbHOM
[pacrpesenieHuu 1

[pacIpeieIeHHbIX
CIIy4alHBIX BEJIMYMH;

UMETh
[IPE/ICTABICHHUE O
KOppEISLUU
CITy4ailHBIX BEJIUYMH.
B noBcegHeBHOM
PKU3HH U TIPU
M3YYEHUU APYTUX
[IPEIMETOB:
BBIYUCIIATH WIIH
OLICHUBATh
BEPOSITHOCTH
COOBITHI B peabHOM
PKU3HH;

BBIOMPATH
METOIbI

MO TXOISIIIIETO
MpeACTaBICHN
51 1 00paboTKU
TTAHHBIX

pUMepax HOpMajabHO

MpU PEIICHUU
Bajgay;

UMETh
NpeCTaBICHUE O
NepEeBbSIX U YMETh
NPUMEHSTH TIPU
peleHnt 3aay;
BJIAJICTh MOHATHEM
CBSI3HOCTh U YMETh
NPUMEHSTh
KOMIIOHEHTBI
CBSI3HOCTH TIPU
pElLIeHNY 3a1a4;
YMETh
OCYIIECTBIISITh Iy TH
o pedpam,00X 016l
pedep uBepIIH
rpada;

MMETh
npezcTaBiIeHne 00
PIIIEPOBOM U
raMUIBTOHOBOM
yTH, AMETh
MpEeCTaBICHUE O
TPYAHOCTHU 3a7a9u
HAX 0XKJICHUS
raMUJIbTOHOBA MYTH;

0 Bmamers
MOHATHUSIMH
KOHEYHEIE U
CUETHBIE MHOXKECTBA
1 YMETh UX
MPUMEHSTh TPU
[pELIEHUH 3a/1a4;
YMETh IPUMEHSTh
METO/I
MaTeMaTHIeCKOHN
MHTYKIIAH;

YMETh IPUMEHSTh
MPUHIUIT
Tupuxie npu
[PELIEHNUH 33724
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TexkcTOB
LI
3agauu

PermaTh HECIIOKHEIE
TEKCTOBBIE 3aa4n
Pa3HBIX TUIIOB;

AHATM3UPOBATH
YCIIOBUE 33JIa4H, [IPH
HE00XOIUMOCTHA
CTPOUTH JIJIsl €€
pereHus
MaTEeMaTHYECKY O
MO/IETIb;

MOHUMATh U
MCIIOJIb30BATh IS
peleHus 3a1a9u
nHpopMaIuto,
MPEJICTABICHHYIO B
BUJIE TEKCTOBOM U
CUMBOJIbHOMN
BaIlKCHU, CXEM,
TaOJIHII, AUAarpamMm,
rpaduKoB,
PUCYHKOB;
efcTBOBATh 1O
QIITOPUTMY,
CoJIepIKaIIeMycs B
YCIIOBUU 3aJ1auu;

UCTIOJIb30BaTh
ITOrMYeCcKHe
paccyXAeHUANPH
peIeHNN3a/1auH;
paboTarth C
M30BITOYHBIMU
YCIIOBUSIMH,
BbIOMpast U3 Bcei
nHpopMauy,
NTaHHBIE,
HEOO0XO0AUMBIE IS
peleHns 3a1auy;
OCYIIECTBIISTD
HECJIOKHBIN TIepedop
BO3MOYKHBIX
pelieHu, BhIOUpas
13 HIXONITUMAIIEHOE
MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBI
M B YCIIOBHH,
QHATTM3UPOBATH U
MHTEPIPETHPOBATH
MOJTyYCHHBIC
pereHus B
KOHTEKCTE yCIIOBUS

3aJlayM, BHIOMPATh

Pemrats 3agauu
[Pa3HBIX TUIIOB, B TOM
YuCclIC 3a0a4l
MMOBBIIIEHHOMN
TPYAHOCTH;

BBIOMpPATH
ONTHUMAaJIbHBIN
METO/I pELLIEHUS
3aJ1a4u,
[paccMaTpuBas
[Pa3JIMYHBIE METO/IbI;

CTPOUTH MOJIETb
[pELIEHHUS 3a/1a4H,
[IPOBOJUTH
ITOKa3aTeJIbHbIC
[PACCYXICHHUS;

peraTh 3a/1a4u,
TpeOyrormiue nepedopa
BapUaHTOB, IIPOBEPKU
yCIIOBU,BBIOOpA
ONTUMAIIEHOTO
pe3ysbTara;

aHAJIM3UPOBATh U
MHTEPIPETUPOBATH
[pe3ybTaThl B
KOHTEKCTE yCIIOBUSA
3aJjauu, BEIOUPATh
pelieHus, He
[IPOTUBOpEYAIIIHE
KOHTEKCTY;

MIEPEBOIUTH TIPH
pELIeHUHN 3a7auu
MHGOPMAIINIO U3
0JIHOM (hOpMBI B

IIPYTYIO, UCTIOJIB3YS
Mpu HEOOXOIUMOCTH

CXEMBI, TaOIHUIIBI,
rpadukw,
TarpamMmebl;

B noBcenHeBHOM
PKU3HU U TIPU
M3yYEHUU IPYTUX
[PEIMETOB:
pemarb
MPaKTUYECKUE
3aJ1a9M U 3a7a4n
M3APYTHUX
MPEIMETOB

Pewate pa3Hble
3aJaqu
[MOBBIIICHHOM
TPYAHOCTH;

aHAITM3UPOBATh
YCIIOBHE 3a]1a4H,
BBHIOMPATH
ONTUMAIILHBIA METO/T
pEIICHHS 3a1a4H,
paccmaTpuBas
[pa3IMYHbBIC METOJIBI;

CTPOUTH MOJIEIb
pellIeHus 3a1auH,
[POBOAUTD
IMOKa3aTeNbHbIE
paccyXaeHUs PU
[PEIICHUH 33]1a4H;
pelaTh 3a7a4u,
TpeOyroriue
nepedopa
BApUAHTOB,
MMPOBEPKH YCIIOBHA,
BBIOOpA
ONTUMAIBHOTO
[pe3yJibTaTa;

aHaJM3UpPOBaTh U
MHTEPIPETUPOBATD
MOJIy4YE€HHBIE
[peIlIeHUs] B KOHTEKCTE
YCIIOBUS 3aJa4uH,
BBIOMPATH PELICHNUS,
HE MPOTHUBOPEYALIN

€ KOHTEKCTY;
MIePEBOTUTH TIPH
[pEIIeHUH 3a/1a41
MHGOpMAIIHIO U3
0/IHOH (POpMBI
3arcH B
[PYTYIO,
MCIIONB3YS TIPU
HEOOXO0UMOCTH
CXEMBI, TaOJIMIIEI
rpadukw,
TIarpamMMel.

B nmoscenneBHOMU
PKU3HU U TIPU

M3Y4EHHUHU IPYTUX
MpeIMETOB: peliaTh
MpaKTUYECKHE

JlocTmxenue
pE3yILTATOB
paszneina I1
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peleHus, He
[TPOTUBOpEYAILl He
KOHTEKCTY;

pelaTh 3a7a4n Ha
pacyeT CTOMMOCTH

MOKYIIOK, YCIIYT,
MOE370K U T.I1.;

peaTb HEeCIOKHBIC
3aJauu, CBSI3aHHBIE C
NOJIEBBIM Y4aCTHEM
BO BJIa/ICHUU
bupmoii,
MPEIIPUSTHEM,
HEIBHKUMOCTBIO;
pelars 3aauu
Ha MpOCThIe
[POLICHTHI
(cucTemsl
CKHUJIOK,
KOMHUCCHH) U Ha
BBIUUCIICHHE
CIIO’KHBIX
[IPOLICHTOB B
Pa3INYHbIX
cxemax
BKJIA/10B,
KpPEIUTOB U
MTIOTEK;peTaTh
MPaKTHUYECKHE
3ajauu,
TpeOyroriue
MCTIOJIb30BAHUS
OTPULIATEIIbHBIX
qHcen: Ha
oIpeJiesIeHUe
TeMITePaTypHI,
Ha OnpeesieHIe
MOJIOKSHHS Ha
BpEeMEHHON ocH
(1o Hamen 3psl
1 TIOCJIe), Ha
NIBIDKEHUE
NIEHEXKHBIX
CpencTB
(mpuxona/pacxon

, Ha OIpe/iesieHue
rJTyOUHBI/BBICOTHI U
T.IL.;

3aJa4M U 331a4ru3
IIPYTUX MPEIMETOB

N
N




MCII0Ib30BaTh
IMOHSATHE MaciuTada
171 HAX 0K ICHUS
PACCTOSIHUH W IJTUH
Ha KapTax,IjaHax
MECTHOCTH, IIJIAHAX
TMMOMEIIICHUH,
BBIKPOMKAX, IPU
paboTe Ha
KOMITBIOTEPE U T.II.
B moBcenHEBHOM
PKU3HH | TIPU
M3y4YEeHUU IPYTUX
MpeAMETOB: peIIaTh
HECJI0KHEIS
MPaKTHYECKHE
3agadu,
BO3HHUKAIOIINE B
CUTYyaIHsIX
TOBCEIHEBHON
PKH3HHU
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T'eomer
pus

OnepupoBaTh Ha
0a30BOM ypOBHE
MOHATUSMH: TOUKA,
npsMasi, JI0CKOCTb B
[IPOCTPAHCTBE,
[apajjieIbHOCTh U
MEePIEHIUKYISIPHOCT
b TIPSIMBIX U
IIOCKOCTEH;
pacrio3HaBaTh
OCHOBHBIE BU/]IbI
MHOI'OI'PaHHUKOB
(mpu3ma, nupamMua,
[IPSIMOYTOJIBHBI 1
napaiesienume],
Ky0); n300paxarb
n3ydaemble PUrypsbl
OT PYKHU U C
PUMEHEHUEM
MPOCTBIX YEPTEIKHBIX
MHCTPYMEHTOB;
nenath (BBIHOCHBIE)
[UIOCKUE YepTEKU
13 PUCYHKOB
MPOCTBIX OOBEMHBIX
(duryp: BU1 CBEpXY,
cOOKy, CHU3Y;
M3BJICKATh
MH(POPMALIUIO O
MPOCTPAHCTBEHHBIX
FEOMETPUIECKHU X
burypax,
MpEe/CTaBICHHYIO Ha
yepTexax u
PUCYHKaX;
MPUMEHSTH TEOPEMY
[Tudaropa npu
BBIYUCIICHUH
HIIEMEHTOB
CTEPEOMETPUIECKHIX
(buryp; HaxXoIUTh
00BEMBI U THIOMIAAN
MOBEPXHOCTEN
MPOCTEUIIINX
MHOT'OI'PaHHHUKOB C
pUMEHEHUEM
(bopmyu;
pacrio3HaBaTthb
OCHOBHBIE BHJIBITEI
BpalleHus (KOHYC,
[IMHAD, chepan

[IJIOCKOCTEM B
[IPOCTPAHCTBE;
(hopMynHpOBaTH
CBOMCTBA U IIPU3HAKHU
(puryp;

NTOKa3bIBaTh
reoMeTpUUYECKHe
YTBEP)KICHHS;
BJIAJIETh CTAaHAAPTHOMN
KJIaccUpUKaIHEH
[IPOCTPAHCTBEHHBIX
¢buryp (mupamusl,
MPU3MBI,
napasJiesIenue /bl)

;
HaXOUTh 00bEMBI U
IIOIIENIS
[MOBEPXHOCTEMN
FEOMETPUUYECKUXTEI
C IPUMEHEHUEM
hopmyx;
BBIYUCIISITh
[PacCTOSIHUS U YTJIbI
B IPOCTPAHCTBE.

B moBcegHeBHOM
PKU3HH U TIPU
M3yYEHUHU APYTUX
MpPEIMETOB:
HMCII0Ib30BaTh
CBOMCTBaA
FEOMETPUUYECKHUX
(buryp 11 pereHus
3a/1a4 MPaKTUYECKOro
XapakTepa 1 3aaun3
npyrux obnacrei
BHAHUM

CUTYyalHsX, KOT/1a
QIITOPUTMPEIICHHS
HE CIIeIyeT SIBHO U3
[YCIIOBWSI, BBITIOJIHSTh
HE00XO0AUMBIE IS
[pEILICHISI 3a/1a41
TTOTIOJTHUTEIIHHBIE
MOCTPOCHHS,
MCCIIeI0BATh
BO3MOXHOCTb
MPUMEHEHHS TEOPEM
1 hopMyTT IS
[pEeILICHHS 3a1a4;
yMETh
(hopMyupoBaTh u
TTOKa3bIBaTh
rEOMETPUYCCKUE
YTBEPIKICHHS,
BJIAJICTh MTOHITUSIMHU
CTepCOMETPUH:
npu3Ma,
napaIeIICIIIe,T
,JIUPaMUJIa, TETPAdIP;
UMETh
NpeACTaBICHUs 00
AKCHOMax
CTEpEOMETPUH U
CJICAICTBUSX U3 HUX H
YMEThIIPUMEHSATh UX
MpH PEIICHUHN 3a7ad;
YMETh CTPOUTH
CeUCHMS
MHOT'OI'PaHHHKOBC
MCTIOJIh30BAHUEM
[Pa3TMYHBIX METOIOB,
B TOM YHCIIE U
METO/1a CJIEZIOB;UMETh
NpeCTaBICHUE O
CKPEIIHBAFOIIIX CS
MPSIMBIX B

YMETb IPUMEHSTh
WX TIPH PEIICHUN
3agad;

BJIAJIETh MOHITHEM
[YTOJI MEXAY IPSAMOMN U
MIOCKOCTBIO M YMETh
[PUMEHSATHETO

MpH PEIICHAN

3ajau;

BJIAJICTh TIOHSTUSMH
NIBYTPaHHBIN yTOJI,
YTOJI MEXITY

METOIOM
[IPOCKLU;

UMETh
[IPEICTAaBICHHUE O
pa3BepTKe
MHOTI'OTPaHHUKA U
KpaTyauuieM IyTH Ha
[MOBEPXHOCTHU
MHOI'OIPaHHUKA;

HMETh
[PEICTABICHUE O
KOHHYECKHUX
CCUCHUSX

VMETb
NpEICTABICHUE O
Kacarommxcs chepax
1 KOMOMHAIIMH Tel
BPAILICHUS U YMETh
[IPUMEHATH UX IIPU
[peIIeHUN

3ajadq;

HNPUMEHATD IIPH
peLIeHnn 3a1a4
(hopmyy
paccTosiHUA OT
TOYKH A0
MJIOCKOCTH,

BJIQJICTh Pa3HBIMU
crioco0amMu 3aIaHus
MPsIMON ypaBHEHUSMU
U yMETh MIPUMEHSITh
[pY pEIICHUU 33]1aY;

IIPUMEHSATD IIPU
pELIeHnN 3a1a49 U
NOKA3aTeIIbCTBE
TEOPEM BEKTOPHBIN
METOJ] U METO
KOOPJIMHAT;

UMETh
MpeCTaBICHUE00
aKcHoMax o0beMa,
MPUMCHATH

UMETh
IIpEJICTaBICHHE
O TPEXI'PaHHOM
u
MHOTOTPaHHOM
yrie u
IIPUMEHSTD

CBOMCTBA
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ap);
HAXOOUTH 00BEMBI U

101 A1
[MOBEPXHOCTEU
MPOCTEUILNX
MHOTOTPAaHHUKOB U
TEJI BpPAILCHUS C
[MPUMEHEHUEM

bopMmyIL.

B nmoscenneBHOMU
PKU3HH U TIPU
M3yYEHUU APYTHUX
MpPEIMETOB:
COOTHOCHTD
A0CTpaKTHBIE
FEOMETPUYECKH €
MOHATHUS U (DAKTHI C
peaTbHBIMH
PKM3HEHHBIMU
00BEKTaMU U
CUTYaIUsIMU;
KCII0JIb30BATh
CBOMMCTBa
MPOCTPAHCTBEHHBIX
FEOMETPUUCCKUX
buryp Uit pereHus
THIIOBBIX 3a]a4
MPaKTUYECKOTO
COZIepKaHUS;
COOTHOCHUTD
[JIOIIA N

[JIOCKOCTSIMU,
MEepIEHIUKYIIIPHBIE
IJIOCKOCTU U YMETh
MIPUMEHSATBUX

[IPU pELIEHUN
3ajay;

BJIAJIETh NOHATUSAMHU
Mpu3Ma,
napajuieenuneu
[IPUMEHATH CBOMCTBA
rapajuiejenuIesa
[P pELICHUH 33/1a4;
BIIQJIETh IOHATHEM
MPSIMOYTOJIbHBIN
napasuleJIenuneiu
PUMEHSTH €roNpu
[peLeH N

3ajay;

BJIa/IETh NOHITUSIMU
UpPaMUJIa, BUIbI
UpaMu/l, 3JIEMEHTbI
MPAaBUIIbHON
UPAMUJIBI U YMETh
PUMEHSATHUX

[IpY peLICHNN3aaay;
MMETh
[IPEICTABICHUE O
reopeme Dilnepa,
MpPaBUIIbHBIX
MHOTOTpaHHUKAX

TUIOCKUX YTJIOB
MHOTOTPaHHOTO
yria npu
pEIICHNY 3a/1a4;

0 wumerh
NpeCTaBICHUS O
npeoOpa3oBaHUA
moa00us,
TOMOTETHH U
yMETh
NPUMEHSTH UX
IIPH PEIICHUU
3ajay;

0 ymers pematsb
3a7a4M Ha
TUIOCKOCTH
METOAaMU
CTEPEOMETPHH;

0 ymers
MPUMCHSITH
(bopMyIbl 00bEMOB
MpU PELICHUU 3324
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MIOBEPXHOCTEN
TEeJI OMUHAKOBOU
bopmbl
Pa3IUYHOTO
pa3mepa;
COOTHOCHUTH
00BbEeMBI
COCYJIOB
OJIMHAKOBOM
dbopmbl
Pa3IUYHOTO
pa3mMepa;
OlLIeHUBATh popmy
MPaBUIILHOTO
MHOTOI'PaHHHUKA
MOCJIE CIUJIOB,
CpE30B U T.II.
(ompenensTh
KOJIUYECTBO
BEpILUH, pedep
Y rpaHei
MOJIYYEHHBIX
MHOTOTPaHHUKO

B)

BJIAJIETh IOHATHEM
TUTOIIA M
[TOBEPXHOCTEH
MHOI'OI'paHHUKOBH
YMETb IPUMEHSTh €ro
[IpU PELICHUN

3ajay;

BJIAJICTh MMOHATUAMHI
Tes1a BpaLeHUsI
(LMIIMHAP, KOHYC,Iap
1 cdepa), MXCEUSHUs
1 YMETb IPUMEHSATh
UX IIPU PELICHUU
3ajay;

BJIAJIETh

HOHATHAMU
KacaTeJIbHbIe
NpSIMbIE U
TUIOCKOCTH H

YMETb IPUMEHSTh
M3IPU PELICHUN
3ajau;

UMETh
[peCTaBICHUS O
BITUCAHHBIX U
OTIMCaHHBIX cepax u
YMETh IPUMEHSTH UX
[pU PELICHUU

3aay;

BJIaJICTh MOHATUIMHI
00BeM, 00BEMBI
MHOTOTPaHHHKOB

, TEJI BpalIeHUs U
MPUMEHSTh UX MpU
[pEeLIEHUN 3a/1a4;
MMETh
[IPEICTABIICHUE O
[pa3BepTKe
LUIUHIPA U
KOHYCa, TUIOIAI’
[IOBEPXHOCTU
LUIVHIPA U
KOHYCa, YMETh
MPUMEHSTh UXIIPU
[peLICHUN

3azaqy
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HMETh
[pPEICTABICHHE O
riomaau chepsl 1
YMETbh IPUMEHSAThH €T0
[pY pEIICHUN

3agadq;

YMETh pelaTh
3aJa4d Ha
KOMOHHALIMH
MHOTOI'PAaHHUKOBHU
TeJI BpaIllCHHUS,

HMETh
MPE/ICTABICHUE O
[10I00HH B
MPOCTPAHCTBE U
YMETh peliaTh 3a/1a4u
Ha OTHOIILIEHHE
00BEMOB U ILIOMAACH
[IOBEPXHOCTEN
NOJOOHBIX (UTYD.

B roBcegHeBHOI
PKU3HH | ITPU
W3Y9CHUU JIPYTHX
MPEIMETOB:
COCTaBIISATh C
MCIIOJIb30BaHUEM
CBOICTB
FEOMETPUUYECKUX
(puryp
MaTeMaTU4eCKUe
MOJICIH JIJIsl pEIICHUS
3a/ia4 MPaKTUYECKOTO
XapakTepa H 3a/1a4 u3
CMEXHBIX JUCIHILUINH
MCCIICIOBATh
MOJTy4YeHHBIE MOJIETTN
M UHTEPIIPETHPOBA
Th pe3yabTaT
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BekTopbl
U KOOPIH
HATHI B
npocrTpa
HCTBeE

OnepupoBaTh Ha
0a30BOM ypOBHE
MOHATHEM
NIeKapTOBBI
KOOP/AWHATHI B
MPOCTPAHCTBE;
HaXO/IUTh
KOOPAUHATHI
BEPILINH Ky0a U
MPSIMOYTOJIBHOTO
napajuiesenuneaa

OnepupoBarb
MOHSTUSIMH JIEKaPTOBbI
KOOPJMHATHI B
[POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA,
[PaBEHCTBOBEKTOPOB,
KOOPJAMHATHI BEKTOPA,
YTOJI MEXAY BEKTOPAMH,
CKaJIsIpHOE
MPOU3BEICHUE
BEKTOPOB,
KOJUIMHEapHbIE
BEKTOPBI; HAXOIUTh
[paccTOSTHUE MEXTY
IBYMSI TOUKaMHU, CYMMY
BEKTOPOB U
MPOU3BE/ICHNE BEKTOpa
Ha YKCII0, YOI MEXKIY
BEKTOpAMHU, CKAIIPHOE
MPOU3BEICHNUE,
[pacKJIaJbIBaTh BEKTOP
MO IBYM
HEKOJUTMHEAPHBIM
BEKTOPAM;

3a/1aBaTh
[JIOCKOCTH
YpaBHEHUEM B
ITEKapTOBOM
cucreMe
KOOPIWHAT;

pemars npocTennmne
3a]1auy BBEIEHUEM
BEKTOPHOTO Oa3uca

Bnaners
MOHATUSAMHU
BEKTOPHI U MX
KOOPAMHATHI;
[YMETb BBINOJIHATh
oIrepaLuy HaJ
BEKTOpPaMU;
MCIIOIb30BATh
CKaJIApPHOE
[POM3BE/ICHUE
BEKTOPOB IIPU
peILIeHUH 3a/1a4;
PUMEHSTh
ypaBHEHHE
TIOCKOCTH,
(hopmyy
[paccTosIHUs
MEKy TOUKaMH,
ypaBHEHHE ChEpHI
[pU PEIICHUN
3aad; MPUMEHSTh
BEKTOPBI U METOJL
KOOpJMHAT B
[IPOCTPAHCTBE

[pU PEILICHUH
3a1a4

JTocTuxenue
pE3yIbTaToOB
paznena ll;
HAaXOIUThL 00BEM
napasuIeIeuIe I
a ¥ TeTpadpa,
BaJaHHbBIX
KOOpMHATAMHU
CBOWX BEpIIIUH;

3aJ1aBaTh NPSIMYIO
B IIPOCTPAHCTBE;

HaXOIUTh
[PacCCTOSTHUE OT
TOYKH 10
IMIOCKOCTHU B
CHCTEME
KOOP/INHAT;
HaXOIUTh
[PACCTOSIHUE MEXKIY
CKpENIMBAIOIIMMUCS
MPSIMBIMH,
B3aJaHHBIMU B
CHCTEME KOOpJAUHAT
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Hctopu
|
Marema
THKH

OnuchIBaTh
OT/IEJIbHBIE
BBIAIOIUECS
pe3ynbTaThl,
[TOJIy4YEHHBIE B
XOJI€ pa3BUTHUSA
MaTeMaTUKU
3HATh IPUMEPHI
MaTEMaTUYECKUX
OTKPBITUH U UX
ABTOPOB B CBSI3H C
OTEYECTBEHHON U
BCEMHUPHOU
MCTOPUEH;
MMOHUMATh POJIb
MaTEMaTHUKH B
Pa3BUTHHI
Poccun

IIpgncTaBasaTh BKIAL
BBIJAFOIIMXCS
MaTeMaTHUKOB B
[pa3BUTHE MAaTEeMaTUKH U
MHBIX HAYYHBIX
o0OacTe;

[MOHUMATh POJIb
MaTeMaTUKH BPa3BUTUU
Poccun

neTh
NpeCTaBICHUE O
BKJIAJIC
BBIJAIOIIUXCA
ATCMAaTHUKOB B
pa3sBUTUECHAYKH,

[MOHUMATh POJIb
MaTE€MaTUKH B
pa3Butuu Poccun

Hoctmxenne
pe3yIbTaTOB
pazaena Il
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MeTton
bl
MaTeMa
THKH

IIpumeHsATH
M3BECTHBIE METO/BI
[IPU PELICHUH
CTaHJAPTHBIX
MaTEeMaTHYECKUX
3azady; 3aMe4ath U
XapaKTepU30BaTh
MaTeMaTH4eCKHe
3aKOHOMEPHOCTH B
OKpYyKaroleun
NEHCTBUTEIIHOCTH;
[IPUBOIUTH
[IpUMEPBI
MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B
[pUPOJE, BTOM
qucIe
XapaKTEePU3YIOLIUX
KpacoTy u
COBEPILEHCTBO
OKpY’Karolleromupa
1 IPOU3BEICHUI
MCKYCCTBa

Hcnonp3oBaTh
OCHOBHEIC METObI
TOKa3aTeIIbCTBA,
[POBOJIUTH
TOKA3aTEIbCTBO U
BBITTOJIHATH
OTPOBEPKEHUE;
[IPUMEHSATH OCHOBHBIE
METObI PEIICHUS
MaTeMaTUICCKHUX
3aJ1a4; Ha OCHOBE
MaTEeMaTUICCKHUX
3aKOHOMEPHOCTEH B
MpupoJie
XapaKTEePU30BaTh
KpacoTy
COBEPILICHCTBO
OKpYKaroIeroMupa u
MPOM3BEICHUI
MCKYCCTBA;
[MPUMEHSTH
MpoCTEUIINe
MpOrpaMMHBIE
CpelcTBa U
PIIEKTPOHHOKOMMYHUK
ALIMOHHBIE CHCTEMBI
MPU PEIICHUH
MaTeMaTHYECKUX
3ajay

Hcnonb3oBaTh
OCHOBHBIE METO/IBI
TOKa3aTelIbCTBA,
[MPOBOJIUTD
ITOKAa3aTeIIbLCTBOU
BBIITOJIHATH
OTPOBEPKEHUE
[IPUMEHSATD
OCHOBHBIE METO/IbI
[pereHus
MaTEMaTHYECKUX
3aJ1a4;Ha OCHOBE
MaTeMaTHYEeCKUX
3aKOHOMEPHOCTE i B
[pUpPOJIC
XapaKTepU30BaTh
KpacoTy 1
COBEPIIECHCTBO
OKPY’KaroIlero Mupa
1 TIPOU3BEICHUI
MCKYCCTBA;

MIPUMEHSATD
[POCTENIINE
[IPOrpaMMHbIE
CpelncTBa u
PIEKTPOHHOKOMMYHHK
AIMOHHBIE CUCTEMBbI
MPU PEIICHUH
MaTEMaTUYECKUX
3a/1a4; MOJb30BaThCs
MPUKIaIHBIMU
rporpaMMaMu 1
[porpaMmmamu
CUMBOJIbHBIX
BBIYMCIICHUM JIJIs1
McCIe0BaHUs
MaTeMaTUYeCKUX
00BEKTOB

JlocTmxenue
[PE3YNIbTATOB pasena
Il; npumensTH
MaTEeMaTHYECKHE
BHAHUS K
MCCIICTOBAaHUIO
OKpYIKaroIIero Mupa
(MozleTMpoBaHue
(hHU3UIECKUX
MPOIIECCOB, 3a/1a41
PKOHOMUKH )
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B cootBerctBuu ¢ mpunsToir KoHuemnueld pa3BUTHS MaTEMaTHYECKOTO OOpa3oBaHUS B
Poccuiickoit ®enepaunu, mMaremMaTudeckoe OOpa3oOBaHHE pELIAeT, B YACTHOCTH, CIIEAYIOIINE
KIIIOUEBBIE 33J]aUH:

«IIPEOCTaBIATh KaKIOMY OOYYarolEeMyCsi BO3MOXHOCTh JOCTHXKEHMsI YPOBHS MaTeMaTHUECKUX
3HaHU#, HEOOXOOUMOro Ul JalbHEHMIIeH yCIemHON JKU3HUM B OOLIECTBE»;«00ecreunBaTh
HE00X0AMMOE CTPaHE YMCIIO BBITYCKHUKOB, MaTeMaTHUYECKasl MOATOTOBKA KOTOPHIX JTOCTaTOYHA
IUIs1 IPOJOJDKEHUS 00pa30BaHuUs B Pa3IUUHBIX HANIPABICHUAX U JUISI IPAKTUYECKOH JesITeIbHOCTH,
BKJIIOYAsl IIperojiaBaHue MaTeMaTHKHM, MaTeMaTHYecKue MCClIeoBaHus, paboTy B chepe
MH(GOPMALMOHHBIX TEXHOJIOTHH U J1p.»;

«B OCHOBHOM OOILIEM M cpeiHeM o0IieM 00pa30BaHUU HEOOXOIUMO IMPENyCMOTPETh MOArOTOBKY
00y4aroImuxcs B COOTBETCTBUU C MX 3allPOCaMH K YPOBHIO IOJTOTOBKH B c(hepe MaTeMaTu4ecKoro
o0pa3oBaHU.

COOTBETCTBEHHO, BBIJCIAIOTCS TPU  HANpaBlIeHUs TpeOOBaHUM K  pe3yiabTaraM
MaTeMaTUYeCcKoro oOpa3oBaHUsL:

1) mpakTHKO-OPHEHTUPOBAHHOE MaTeMaTHYECKOe 00pa3oBaHue (MaTeMaTHKA JJIsl )KU3HH);

2) Maremaruka JUis HCIOJIb30BaHHs B MPOdeCcCui;

3) TBOpYECKOE HAaNpaBICHUE, HAa KOTOPOE HAIEICHbI T€ OOYYaloUIMecs, KOTOPhIC IIAHUPYIOT
3aHUMAaTbCsi TBOPYECKOM M MCCIEIOBATENbCKOM pPaboTOM B 00JacTH MaTeMaTHKH, (U3UKH,
9KOHOMUKH U APYIHX 00IACTSIX.

OTH HampaBJeHUS peaju3yloTcss B JBYX OJokax TpeOOBaHUI K pe3yiabTaram
MaTreMaTHueckoro oopasosanusi. Ha 6a3oBom ypoBHe:

Bemyckank Hayumtess B 10-11-m kjaccax: i WCIOJNB30BAaHUS B IOBCEJIHEBHOW JKH3HH U
obecredyeHrss BO3MOXKHOCTU YCIEIIHOI'0 MPOJODKEHUST 00pa30BaHUS IO CIELUAIBHOCTSAM, HE
CBSI3aHHBIM C ITPUKJIAHBIM UCIIOJIb30BAHUEM MAaTEMAaTHKHU.

BbINyCKHUK NMOJYYHT BO3MOKHOCTH HayduTtbess B 10-11-m kmaccax: misi pa3BUTHS MBILUICHUS,
HCIOJIb30BAaHUS B IIOBCETHEBHOM KM3HU M 00€CIIeUeHHs] BO3MOXKHOCTH YCHEIIHOTO MPOAOIIKEHHS
00pa3oBaHMs M0 CHEIMATBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM UCIIOIb30BAHUEM MaTEMaTHKU.

Ha yrny6nenHom ypoBHe:

Beimmyckauk Hayumrtess B 10-11-M kiaccax: JUist yCHEIIHOTO MPOROJDKEHHS OOpa3oBaHMs IO
CTIEUANBHOCTSM, CBSI3aHHBIM C TIPUKJIATHBIM HCIIOJIb30BAaHUEM MaTEMaTHKH.

BbIMyCKHUK MOJMYYMT BO3MOXKHOCTHL HayuuTbesa B 10-11-m kmaccax: ans  obecriedeHus
BO3MOYKHOCTH YCIICIIHOTO TPOAOJDKEHHsT 00pa30BaHUs MO CIEHUAIBHOCTSAM, CBS3aHHBIM C
OCYIIIECTBIICHHEM HAYYHOH M WCCIIEJOBATEIBCKOW AEATEIHHOCTH B OOJIACTH MAaTEMaTHKH |
CMEXHBIX HayK.

B cootBercTBuE ¢ DenepanibHbiM 3akoHOM «O0 00pazoBanuu B POy (c1. 12 11. 7)
OpraHu3aliK, OCYIIECTBIIIONINE 00pa30BaTEIbHYIO JESITEIbHOCTD, PEATU3YIOT 3TH TPeOOBaHUS B
00pa30BaTeIbHOM MPOLIECCE C YUETOM HACTOAIIEH MPUMEPHON OCHOBHOM 00pa3zoBaTeIbHOMN
IPOTPaMMBI KaK Ha OCHOBE YU4E€OHO-METOJMYECKUX KOMIUIEKTOB COOTBETCTBYIOIIETO YPOBHH,
Bxosmux B dexepanbHblii epeueHb MuHMCTEpCTBa 00pa3zoBaHus U Hayku Poccuiickoi
deneparuu, Tak ¥ ¢ BO3MOXHBIM HCIIOJIb30BaHUEM MHBIX UCTOYHUKOB Y4eOHON MHPOpMAaLIUU
(yuebHO-MeToIMUecKHe ocoOusi, 00pa3oBaTeIbHbIe TOPTAJIBI M CAUTHI U IP.)

Conepxxanue

Ilemm ocBoeHHMs TmporpaMMmbl 0a30BOTO YpOBHS — oOOecledeHne BO3MOXHOCTH
UCITIOJIb30BaHUSI MAaTeMAaTHYECKUX 3HAHUM M yMEHUI B MOBCEIHEBHOW >XU3HU U BO3MOKHOCTH
YCIIEIIHOTO TPOJOJIKEHUsT 00pa3oBaHUsl MO CIEIHAIbHOCTSM, HE CBA3aHHBIM C MPUKIIAJIHBIM
UCTIOJIF30BaHUEM MaTeMaTUKH. BHYTpH 3TOTO YpOBHS BBIIEISIOTCS JIBE PA3JIMYHBIC MTPOTPAMMBIL:
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KoMneHcupyrowas 6a306as U 0CHO8HAS 6A3084asl.

KomneHncupyromas 6a3oBas nmporpamMMa COIEpKHUT PACHIMPEHHbIN OJOK HMOBTOPEHHS U
[pelHa3HayeHa JJs TeX, KTO IO pa3Iu4HbIM IPUYMHAM [10CJIE€ OKOHYAHHUS OCHOBHOM IIKOJIBI HE
UMeeT JIOCTaTOYHOM IOArOTOBKM JUI  YCIHEIIHOIO OCBOEHHUS pa3feloB  anredpbl U
HayaJIMaTeMaTUYeCKOI0 aHaJIN3a, FTEOMETPUH, CTATUCTUKU U TEOPUH BEPOSITHOCTEH IO IPOrpaMMme
cpenneit (1moiHon) 001e00pa3oBaTeIbHON IKOJbI.

[Tporpamma mo MaTemMaTuke Ha 0A30BOM ypOBHE NpeAHA3HAYCHA I 00yYaroIUXCs
CpeIHEH MIKOJIbI, HEe UCTIBITHIBABIINX CEPhE3HBIX 3aTPYIHEHHUH HA MPEIBIIYIIET0 YPOBHS 00y4eHusI.

OO6yuatomirecs, OCyIIECTBISIONNE 00ydeHne Ha 6a30BOM YpPOBHE, TOJDKHBI OCBOUTH 00IIHE

MaTeMaTHYeCKue YMEHUs, HEOOXOJUMBbIE JJIs1 )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHH
MOJTy4aroT BO3MOXKHOCTb U3YUUTh IPEIAMET IIy0xKe, ¢ TeM YTOOBI B JalibHEHIIEM pU
HEO0XO0IMMOCTH U3Y4aTh MAaTEMATHKY JUIsl TPO(ECCHOHATLHOTO IPUMEHEHUSI.

IIpy wu3ydeHMHM MaTeMAaTUKU Ha YIIyOJIEHHOM YpOHE INPEeABbSABISAIOTCS TpeOOoBaHUs,
COOTBETCTBYIOIIME HAIIPABJICHUIO «MaTEeMaTUKa JIJIsl IPO(PECCUOHATILHON IS TEIbHOCTHY; BMECTE C
TEM BBIITYCKHUK IOJIY4aeT BO3MOXKHOCTb U3yYMTh MaTeMaTHKY Ha ropas3zio 0oJiee BLICOKOM YPOBHE,
YTO co3aacT QyHIAMEHT /IS TAIbHEHIIIEro Cephe3HOr0 U3yYeHHUI MAaTEMaTHKHU B BY3e€.

[IporpammMbl conepxaT CpaBHUTEIBHO HOBBIM i  POCCHHCKOM IIKOJBI  pasjeln
«BeposTHOCTh M cTatHcTUKa». K 3TOMy pasfeny OTHOCATCS TaKK€ CBEIEHUS M3 JIOTUKH,
KOMOWHATOPUKH W TEOpUH Tpad)OoB, 3HAYUTEIHHO BapHHUPYIOUIMECS B 3aBUCHMOCTH OT THIIA
POTrPaMMBlI.

Bo Bcex mnporpammax OousbllIO€ BHUMAaHHUE YAENSETCS MPAKTUKO-OPUEHTHPOBAHHBIM
3aJa4am.

[Ipu n3ydyeHun MareMaTHKH OOJIBIIOE BHUMAHUE YAENAeTCs pa3BUTHI0 KOMMYHHKATHBHBIX
ymenuii  (popMmynupoBaTh, AapryMEHTHUPOBaTh M KPUTHKOBATh), (OPMHUPOBAHUIO OCHOB
JIOTMYECKOT'O MBIIICHUS B YaCTH MPOBEPKU UCTHHHOCTHU U JIOKHOCTH YTBEPXKAECHUH, OCTPOCHUS
OPUMEPOB U KOHTPIPUMEPOB, ILIEMOYEK YTBEP)KIACHUH, (DOPMYIHUPOBKM OTPULIAHHMM, a TaKxke
HEOOXOJUMBIX M JOCTAaTOYHBIX YCJIOBHH. B 3aBUCMMOCTH OT YpPOBHS NporpamMmbl OOJIbIIE WU
MEHbIIIE BHUMaHMS YAENIeTCs YMEHHIO padoTaTh M0 aJIrOPUTMY, METOJIaM IMOMCKa alropuTMa U
OTIpeIeNIEHUIO TPAaHUL] MPUMEHUMOCTH aIropuTMOB. TpeboBaHus, copMyIupoBaHHbBIE B pa3jeie
«['eometpusi», B O0JbIIeH CTEIEHU OTHOCATCS K Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTaBICHUN 1
rpauyecKkux METOA0B, YeM K (POPMaIbHOMY ONHUCAHUIO CTEPEOMETPUUYECKUX (PAKTOB.

Ba3zoBblii ypoBeHb

Komnencupyomas 6azosasi nporpamMmma AJiredépa u Hayajia

MaTeMaTH4YeCKOro aHaJIu3a

HatypanbHble uncia, 3anuce, pa3psaHble ciaraemble, apudmerndeckue neicteus. Yucna u
JECSITUYHAs cucTemMa cuuciaeHus. HarypanpHble uncna, 1e1MMOCTb, IPU3HAKU ASTMMOCTH Ha 2, 3,
4, 5, 9, 10. Paznoxxenue uncna Ha MHOXxutenau. OcraTku. PemieHue apudmernueckux 3amad
MIPaKTUYECKOTrO COAECPIKAHMUS.

Ienpie yncna. Moayip 4uciia U €ro CBOMCTBA.

Yactu u pomu. [pobu m paeiictBus ¢ apodsmu. Okpyrienue, npubiamxeHue. Pemenue
MPAKTUYECKHX 3aJ]ad Ha MPUKUJIKY U OIICHKY.

[IponienTsl. Pemenne 3a1ay npakTHYECKOTO COAECP/KAHNS HA YaCTH U NPOLEHTHI. CTENeHs ¢
HaTypaJIbHBIM U LIeJIbIM NoKa3aTesieM. CBoicTBa creneHed. CTaHAapTHBIN BUJ YUCIIA.

Anrebpanyeckue BoIpaXeHUs. 3HaYCHHE alre0panyecKoro BhIpakeHuUsl.

KBanpartusiit kopens. 300paxeHue yrcia Ha YucioBoi npsmoit. [IpubnmxenHoe3HaueHne
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UPPAIMOHATBLHBIX YHCEI.

Ionamue muocounena. Paznodicenue mmocounena Ha MHOdxcumenu, YpaBHEHHE, KOPEHBb
ypaBHeHus. JIMHEHHbBIE, KBaJapaTHbIC YpPaBHCHUS W CHCTEMbl JIMHEHHBIX YpaBHEHHIL.Pemenue
HpOCTeﬁmHX 3aaa4 Ha ABMKCHHUE, COBMECTHYIO pa60Ty, IMPOUCHTHI. Yucnosbie HCPABCHCTBA U UX CBOMCTBA.
JIuneinepie HCEPaBCHCTBA C OI[HOﬁ HCpeMeHHOI‘/'I U UX CUCTeMbI. UucIIOBBIE IMPOMCIKYTKH. O6’I)€}.II/IH€HI/IC n
TepeceveH e MPOMEKYTKOB.

3aBUCUMOCTh BEIHYUH, (PYHKIHMS, apryMEHT U 3HAYCHHE, OCHOBHBIC CBOWCTBA (DYHKIIWH.
I'padux Gynkun. Jluneitnas ¢pynkuus. Ee rpaduk. Yrinooii koadduument npsamoii.

Keaopamuunas ¢pynxyus. I paguk u ceoticmea keadpamuunoi (yHKyuu. epagux Qynxyuu

yO X . I'pagpux ¢hynxyuu yO _k .
X

Hynun QyHKIuM, OpOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (BO3pacTaHue WU
yObIBaHHE) Ha YUCIOBOM IpoMexyTke. HaumbOonbliee W HauMeHbllee 3HAYeHUE (QYHKLUU.
[Tepuoanueckue GyHKIMU 1 HAUMEHBIIUI IEPUOI.

I'pagycnas mepa yria. TpuroHomerpuueckass OKpyxkHoOcTb. OmpenerneHue cHHYca,
KOCHHYCa, TAHT€HCa IIPOU3BOJILHOTO yriila. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. 3HAYEHUS
TpuroHomerpuueckux ¢ynkuuii s yrimos 00 30 [145 [0 ,00 , 180 , 240 0O.

I'paghuxu mpueconomempuuecxkux ¢yuxyui yocos Xy Osin x y Otgx .

Pemenne IIPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUH c IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.

Ilonamue cmenenu c Oeticmeumenvrvim noxkazamenem. llpocreiine nokazaTeibHble
ypaBHEHMs U HepaBeHcTBa. [lokazarenbHas QyHKIUA U ee rpaduk.

Jlorapudm uucia, OCHOBHBIE CBoWCTBa Jorapudma. Jecstuanstii morapudm. [pocreiimme
JorapupmMHUecKue ypaBHeHHs U HepaBeHcTBa. Jlorapupmuueckas GyHKIUSA U ee rpaduk.

[TonsiTue crenenHoi pyHkuM U ee rpaduk. [Ipocrelinie nppalnoHaabHble YpaBHEHUS.

KacarenbHas k rpaduky ¢pynkuuu. [Tonatue npon3Bo HONH (QyHKIIMM B TOUKE KaK TAHI€HC
yIJ1a HaKJIOHa KacaTenbHOH. ['eomerprueckuil u pusnueckuii cMbica NPOU3BOJHOM. [Ipouszsoonuvle
MHO20YJIEHOS.

Touku sKcTpeMyMa (MakCUMyMa U MUHUMYMA). Mcciedoganue sieMeHmapubix QyHKyuil Ha
MOYKU IKCMPEMYMA C NOMOWbIO Npou3eooHou. Hazenaounas unmepnpemayus.

Ilonamue nepsoobpasnoti @ynxyuu. Dusuueckuil cmvici nepgoobpasnou. Ilonsamue o6
uHmezpae KaxK naowaou noo 2papukom GyHKyuu.

I'eomerpus
@urypsl Ha INIOCKOCTH W B IpocTpaHcTBe. JnuHa m momans. [lepumerprl u muomanu

buryp.
[TapanienbHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMBIX U IUIOCKOCTEH.
Tpeyronbauky. Buasl TpeyroibHUKOB: OCTPOYTOJIbHBIE, TYIOYTOJIbHBIE, IPSIMOYTOJIbHBIE.
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Karet npotus yria B 30 rpagycoB. BHemHuit yron TpeyrojibHHKa.

buccektpuca, Mequana v BbICOTA TPEYTOJIbHUKA. PaBEHCTBO TPEYrOJIbHUKOB.

Pemenue 3amau Ha kieT4yaroi Oymare.

PaBHOOE1peHHBIN TPEYTrOJIbHHUK, PaBHOCTOPOHHUI TPEYrOJIbHHUK. CaoiicTBa
PaBHOOEIPEHHOTO TPEYrOJIbHHKA.

CooTHoOmIEHNsT MeEXAy CTOPOHAaMH M YINIAMH B IPSIMOYTOJIBHOM  TpPEYTOJIbHHKE.
Tpuronomerpuyeckue (QyHKIMM YIJIOB B IPSMOYTOJIBHOM TpeyroibHHuke. Teopema Iludaropa.
[TpuMeHeHnEe TEOPEM CUHYCOB U KOCUHYCOB.

YeThIpexXyroJbHUKH: MapajjieiorpaMM, poMO, MPSMOYTOJIbHUK, KBaJIpaT, TPANeus U UX
cBoricTBa. CpeHss TMHUSA TPEYTOJIbHUKA U TPANECIUH.

Buvinyknvie u  Heswvinykivie  ¢ueypel.  llepumerp MHOrOyronbHuKa. IIpaBuibHBIN
MHOI'OYTOJIbHUK.

VYTIu1bl Ha IVIOCKOCTH U B IPOCTPAHCTBE. BepTUKAIbHBIE U CMEKHBIE YTJIbI.

CyMMa BHYTPEHHUX YIJIOB TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA.

CooTHo1IeHUS B KBa/IpaTe U paBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronanu MHOTOYroJibHUKA.

[Tono6HbIE TPEYTOTFHUKY B IPOCTEHILIUX CIydasX.

DopMyIIbl IUIOIMIAM TPIMOYTOJIbHUKA, TPEYTroJIbHUKA, pOMOa, TpareLuu.

OxkpyxHocTb U Kpyr. Paguyc u nuamerp. JliinHa oKpy)HOCTH U Iuiowaas kpyra. Yucno 0.
BnucanHbIi yrosi, B 4aCTHOCTH yroJl, ONHUparoluiicss Ha nuaMmerp. KacatenbHas K OKpY:KHOCTH U
€e CBOMCTBO.

Ky6. CooTHo1ieHus B Ky0e.

Terpasap, npaBUIIbHBIN TETPASIP.

[IpaBunbHasa nupamuja u npusma. [Ipsmas npusma.

H300padicenue nekomopvlx MHO202PAHHUKOS HA NIOCKOCHIU.

[TpsmoyronbHbIi napamnenenunen. Teopema [lughazopa 6 npocmpancmee.

3a/lauy Ha BBIUMCIIEHUE PACCTOSTHUI B MPOCTPAHCTBE ¢ MOMOIIIbIO Teopembl [Iudaropa.

Paszeepmra npsamoyzonvrnozo napannenenuneoa.

Konyc, nununp, map u chepa.

IIpoexyuu gpueyp na nnrockocms. M300pasicenue yununopa, KoHyca u cgpepuvl Ha NIOCKOCHU.

Ilonamue 06 obvemax men. Vicnonb3oBaHue JUIsl pelIeHHs 3a/7ad Ha HaXOXKJCHHE
reOMEeTPUUECKUX BEIHMUUH (POpMyT 00beMa NMPU3MBI, IUIUH]IPA, TUPAMH/JIbl, KOHYCA, I1apa.

Tlouamue o nooobuu na nirockocmu u ¢ npocmparcmee. OTHOIIEHUE TUIONIAACH 1 00HEMOB
noI00HBIX uryp.

BepositHoCTh M cTaTHcTHKA. JIOTMKA M KOMOMHATOPUKA

Jloruka. BepHble u HeBepHBIE yTBepkAcHUA. Ciiencreue. Konmpnpumep.

Mnoocecmso. Ilepebop BapraHTOB.

Tabmuipl. CTonduaTeie U KPYroBbIE 1HAarpaMMBI.

Yucnossie Habopel. CpenHee apuMeTniyeckoe, Mearana, Hauooblee 1 HauMEeHbIIIee
3HaYeHUs. [Ipumepol UsSMEHUUBHIX GETUYUH.

YacTtoTta 1 BeposATHOCTh coObITHs. CiydaiiHblii BEIOOp. Brruncienne BeposTHOCTEH
COOBITHI B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU.

He3zasucumvie cobbimus. @opmyna crodxcenus 6eposmHocmel.

IIpumepbr cryuatinwix éenuvun. Pasnomeproe pacnpedenenue. IIpumepvl HOpMAanbHO20
pacnpeoenenus 6 npupooe. [lonsamue o 3aKone OOabUUX YUCe.

34



OcHoBHasi 0a3oBasi nporpaMMa Auiredpa U HAYaJIa AHAJIU3A

IToBropenue. Pemenue 3amad ¢ HUCIOIB30BAHMEM CBOMCTB YMCEI U CHUCTEM CUUCIICHUS,
JEIAMOCTH, JOJIEH M 4YacTel, NMPOLIEHTOB, MOAYJIeH uucelsl. PenieHue 3amad ¢ HMCIOJIB30BAHUEM
CBOWCTB  CTENEHEW W  KOpHEHW, MHOTOWIEHOB, IpeoOpa3oBaHUN  MHOTOYJIEHOB U
JIPOOHOPAIIMOHATBHBIX BBIPAKECHUH.

Pemenne 3amad ¢ HCNONB30BAaHMEM TpajgyCHOM Mepbl ymia. Moaynb 4Yumciaa U €ro

cBoiicTBa.Pemenne 3asad Ha JBM)KEHHE M COBMECTHYIO DPa0OTy C NOMOINBIO JIMHEHHBIX H

KBaJIpaTHBIXypPaBHEHUI U X CUCTEM. Penienne 3a1a4 ¢ MOMOLIbIO YHCIOBBIX HEPABEHCTB U CUCTEM

HEPaBEHCTBC OJIHOM MEPEMEHHOM, C MPUMEHEHHUEM H300paKEHUS YUCIIOBBIX TPOMEKYTKOB.

Pemenue 3amau ¢ MCMOIb30BaHUEM YHCIOBBIX (YHKUUH M uX rpadukoB. Vcnonp3oBanue
CBOWCTB U I'paUKOB JIMHEHHBIX W KBAaAPAaTUUYHBIX (DYHKIHA, 0OpaTHOM MPOMOPIMOHAIBHOCTH U
¢ynkunu YK N'paduyeckoe perienue ypaBHeHU 1 HEPABEHCTB.

Tpuronomerpuueckass OKpYXHOCTb, paouannas mepa yzia. CHHYC, KOCHHYC, TaHIE€HC,
KomawnzeHc TPOU3BOJIIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO M CIEACTBUS W3
Hero. 3HaueHus Tpuronomerpuueckux Gynxmwmii s yroros 00 30 [145 [60 ,80 , 180 ,2M0 O.

(
oooao

0, —, 7,7, pan). Dopmyrbl CHONHCEHUL MPUSOHOMEMPULECKUX QYHKYUL, Gopmyivl
6 4 3 2

npugeodeHus, popmyvl 080UHO20 ApeyMeHmd..

Hynu ¢GyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HamOombiee u
HavMeHbIIee 3HaueHue GyHkiuu. [lepuoauueckue GyHkIH. YeTHOCTh U HEYETHOCTh (PYHKIIUH.
Crooicnble ynkyuu.

Tpuronomerpuueckue pynkmmu y 8os X y Sifl X y tgx . Dynxyus y ctgx . (BoiicTBa U rpaduku
TPUTOHOMETPHUECKUX (YHKIIHIA.

ApKKOCHHYC, apKCHUHYC, apKTaHreHC 4ucia. Apkkomaneenc uwucna. Ilpocteiimme
TPUTOHOMETPUUYECKHE ypaBHEHUS. PelieHne TpuroHoMeTpu4eckux ypaBHEHUH.

Obpamusie mpueconomempuyeckue @Qyukyuu, ux ceovucmea u ezpaguku. Pewenue
npocmenuux mpueoHOMempu4eckux HepaseHcms.

Crenenp Cc  JeHCTBUTENbHBIM  IIOKa3aTeleM, CBoicTBa  cremeHu. [Ipocreiimme
noKa3aTeJbHbIC YpaBHEHHs U HepaBeHCTBa. [loka3zaTenpHas QyHKIMS U ee CBOWCTBA U TpaduK.

Jlorapugm yucna, cBoiictsa norapupma. Jlecarnunsiii norapudm. Yucno e. Hamypanvhoiii
noeapugm. TlpeobpazoBanue jgorapupMuUecKux BbIpakeHHH. Jlorapupmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpauk.

CrenenHas pyHKIMS U ee cBOMCTBa U rpaduk. MppannoHanbHble ypaBHEHUS.

Memoo unmepeanos ons pewieHus: HepageHCcms.

Ilpeobpazosanusn epagpurxos Gyuxkyuil: cosue 8001 KOOPOUHAMHBIX OCel, PACMANCEHUE U
colcamue, OmpajceHue OMHOCUMENbHO KOOpOuHamuvlx ocetl. I paguueckue memoovl peuieHus
ypasHeHuil u HepaseHcms. Pewienue ypagnenuil u HepaseHcme, coo0epuHcaux nepemeHHyro noo
3HAKOM MOOYJIAL.

Cucmembl noKazamenbHuIX, 102aPUPMUYECKUX U UPPAYUOHATbHBIX YpasHeHul. Cucmembl
NOKA3AMEeNbHBIX, 102APUPMULECKUX HePABEHCMS.

Bzaummno oopamusie pynxkyuu. I pagpuxu 3aumuo oopamusix ¢yHKyuil.

VYpaenenus, cucmemol ypagnenuii ¢ napamempom.

ITpousBonnas ¢yHkuuu B Touke. KacarenpHas k rpaduky ¢pyHkuuu. ['eomerpuueckuii u
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bu3ndeckuii  cMbICT  Tpou3BOAHOW. [Ipom3BomHbie dneMeHTapHBIX GyHKUMA. [Ipasuna
oughghepenyuposanus.

Bmopas npoussoonas, ee ceomempuyeckuil u Qpuauueckull CMuiCiL.

[TonsiTe o HempepbIBHBIX (QyHKIMSIX. TOUukM sKcTpemMyMa (MakCMMymMa U MHUHHUMYMa).
HccnenoBanue s1eMeHTapHBIX QYHKIMI Ha TOUYKH 3KCTpEeMyMa, HauboJbllee ¥ HaMeHbIlIee

3HAYEHHUE C MMOMOIIBIO MPOU3BOAHOM. [locmpoenue epagukos yHKyull ¢ NOMOUBIO NPOU3BOOHBIX.
Tlpumenenue npouszeo00HOU Npu pewieHuu 3a0au.

[TepBooOpasnas. [lepsoobpasnvie snemenmapuvlx yukyui. Ilowads KpusoruHelHou
mpaneyuu. @opmyna Heromona-Jleubnuya. Onpedenennviii unmeepan. Buluucnenue ninowadeii
NIOCKUX ucyp u 00bemos mei 8paujerus ¢ NOMOUbIO UHMeSPad.

I'eomerpus

[ToBTOpenue. Pemienue 3amau ¢ mpuMeHEeHUEM CBOMCTB (UTYyp Ha IUIOCKOCTH. 3ajadyd Ha
JI0Ka3aTebCTBO U IIOCTPOEHUE KOHTpHpuMepoB. Mcrmosb3oBaHMe B 3ajJadax OPOCTEHIINX
JIOTUYECKUX IpaBuil. Penienue 3aaa4 ¢ UCHOIb30BaHUEM TEOPEM O TPEYIOJIbHUKAX, COOTHOIIEHUN
B IIPSIMOYTOJILHBIX TPEYTOJIbHUKAX, ()aKTOB, CBA3AHHBIX C YEThIPEXYroJbHUKaMU. Pemienue 3amay ¢
UCIIONIb30BaHNEM (DAaKTOB, CBSI3AHHBIX C OKPYXXHOCTAMH. PemieHue 3agady Ha HM3MEpeHHs] Ha
IUIOCKOCTH, BBIYMCIIEHUE JUIUH U IJIOWAAEH. Pewenue 3a0au ¢ NoMowblo 6eKmMopos u KOOPOUHAM.
Harnsgnas crepeomerpusa. @urypsl u ux uzoOpakenus (kyO, mupamuia, npusma). OcHogHbie
nonsmus cmepeomempuu u ux ceoticmea. CedeHus Kyda u TeTpasipa.

Touka, npsiMasi ¥ MJIOCKOCTh B IPOCTPAHCTBE, aKCUOMbBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.
B3anmHoe pacnonoskeHue MpsSMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamiensHOCTh NPSMBIX U
IUIOCKOCTE B MpocTpaHCcTBe. M300pakeHWe NPOCTEHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
IJIOCKOCTH.

PaccrosiHust Mexay purypamu B poCTpaHCTBE.

Vsl B mpoctpaHcTBe. [lepneHaAnKyIsipHOCTb NPSAMBIX U IJIOCKOCTEM.

[Ipoekuust purypsl Ha TIOCKOCTb. [IpU3HaKK MEPIEHIUKYIIPHOCTH MPSAMBIX U MJIOCKOCTEH
B IIpOoCcTpaHcTBE. Teopema o Tpex MeprneHIuKyIspax.

Muororpannuku. [lapamnenenunen. CBolicTBa NPSAMOYTOJIBHOTO —Napajuieienunesa.
Teopema IIudaropa B npoctpancrse. [Ipuzma u nupamua. [lpaBunpHas nupaMuaa 1 npaBubHas
npusma. [IpsimMast mupamuia. DIeMEHTHI TPU3MbI M TUPAMU/TBI.

Tena Bpamenus: nUIUHAP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSMOTO KPYrOBOTO
LWIMHJIpa, IPSIMOTO KpyroBoro konyca. M3o0paxeHue Ten BpaleHus Ha MII0CKOCTH.

IIpeocmasnenue 06 yceueHnom KoOHyce, ceyeHUs KoHyca (napanieibHoe OCHOBAHUIO U
npoxoosuee uepe3 8epuluy), cedenus YuruHopa (napaiieibHo u nepneHOUKyIsIPHO OCU), CeueHUs.
wapa. Pazeepmka yununopa u koHyca.

IIpocmetiuwue KomMOUHAYUU MHO202PAHHUKOS U Mell 8pawjeHus: mexcoy coboil. Beraucienne
AIIEMEHTOB MPOCTPAHCTBEHHBIX QUryp (pedpa, AMaroHaau, yribl).

[Inomane MOBEPXHOCTH NPABWIBHOW NHUPAMHABI W MNpsAMONM mnpusMsl. [lmomane
MOBEPXHOCTHU MPSIMOT0 KPYyroBOro IMJIMHJIPA, IPSMOTO KPYrOBOr0O KOHYCa U 1I1apa.

[Tonsitue 06 o6beme. OOBEM TUPAMUIBI U KOHYCA, TPU3MBI U ITHHApa. O0beM 1mapa.

Iloooonvie mena 6 npocmpancmee. COOTHOIICHUS MEXAY IJIOLIAJIIMU TTOBEPXHOCTEH U
o0BeMaMH TOJJOOHBIX Tell.

Heuoicenus 6 npocmpancmee. napaiieivuvlli NEPeHoc, YEHMPATbHAs CUMMEMpUs,
cUMMempusi OMmHOCUMENbHO niockocmu, nogopom. Ceoticmea osudxcenuil. Ilpumenenue 08uxcenull
npu peutenuu 3a0ay.

BexkTops! 1 koopanHaThl B pocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHUE BEKTOPA Ha YUCIIO,
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yros mexnay Bektopamu. KosuinHeapHble M KOMILIaHapHBbIE BEKTOPbl. CKansapHoe npou3sedeHue
séekmopos. Teopema o paznodiceHuu 6eKkmopa no mpem HeKoMnianapHouim eekmopam. CkanapHoe
npoussedeHue 6eKmopos 8 Koopouwamax. IlIpumenenue 6eKmMopos npu peuwleHuu 3a0ay Ha
HaxoxcoeHue paccmosiHuil, OauH, niowaoeu u 006vemos. YpasHenue niockOCmu 6 NPOCMpancmee.
Ypasuenue cghepvi 6 npocmpancmee. @opmyna 0Jis 8bINUCIEHUS PACCMOAHUSL MEHCOY MOUKAMU 8
npocmpancmae.

BepositHoCTb M cTaTucTHKA. PaboTa ¢ 1aHHBIMHU

[ToBTOpenue. Pemienue 3amay Ha TabnuyHoe W rpaduyueckoe MpPENCTaBICHHUE TaHHBIX.
Hcnonb30BaHue CBOMCTB M XapakTEPUCTUK YHMCIOBBIX HA0OPOB: CpPEIHUX, HAWOOJIBILETO U
HAaUMEHBIIETO 3HAYEHUs, pa3Mmaxa, oucnepcuu. Pewienue 3a0au Ha onpedenenue uyacmomsl u
eeposimHocmu  cobvimuil. Beluucienue 6eposimHocmell 6 ONbLIMAX C  PABHOBO3MONCHLIMU
nemMeHmapHuiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem kombunamopuku. Pewenue 3a0au Ha
BbIUUCTICHUE  BEPOAMHOCMEN  HEe3ABUCUMBIX  COObIMUL, NPUMEHEHUe QOPpMYIbl  CLOHCEHUs
seposmuocmeti. Pewenue 3a0ay ¢ npumeHenuem ouazpamm Jiijepa, 0epesa 6eposimHocmel,
dopmynwr beprynnu.

Ycnosnas eeposmunocms. Ilpasuno ymmoowcenus eeposmuocmeu. Popmynra noanou
8EPOSIMHOCMUL.

Jluckpemnvle cryuaninvie senuuunsl u pacnpedenenus. Hezasucumoie cayuaunbie 8e1UUUHbL.
Pacnpeoenenue cymmol u npoussederus He3a8UCUMBIX CIYUALHBIX BETUYUH.

Mamemamuueckoe ooicuoanue u Oucnepcus CIyuatHou eeruyunsvl. Mamemamuueckoe
odicudanue U OUCNepCcuUs CYMMbl CIYYauHbX eenuduH. [ eomempuueckoe pacnpeoeneHue.
bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuiguvie cnyuaiinvie éenuyunsl. [lonamue o nnomunocmu eepoamuocmu. Pagnomeproe
pacnpeoeinetue.

IlokazamenvHoe pacnpedenenue, e2o napamempeol.

Ilonamue o HopmanvHoM pacnpedenenuu. Ilapamempovl HOpManbHO20 pachnpeodenenus.
Ipumepol cnyuatinblx 8enuduH, NOOYUHEHHBIX HOPMAILHOMY 3AKOHY (NOSPeuwHOCHb U3MepeHuUll,
POCM Yenosexa).

Hepasencmeo Yebviuesa. Teopema bepnynnu. 3akon 6oavuiux ducen. Boibopounwviti memoo
usmepenus eeposmuocmeti. Ponv 3akona 6onbuiux uucen 8 Hayke, npupooe u oobujecmae.

Kosapuayus osyx cayuauneix eenuuun. Ilowamue o Kkosgppuyuenme Koppenayuu.
Cosmecmuvie HabAOOEHUs 08YX CIVUAUHBIX 8eIUYUH. BbliOopouHblli KOd(hhuyuenm kopperayuu.

Yriay0/aeHHbIH YpoBeHb AiliredOpa 1 HaYa/1a aHAIU3a

[ToBropenue. Pemenue 3amad ¢ MCNOJIB30BAHUMEM CBOMCTB YHCEI U CHCTEM CUMCIICHHS,
JEeIUMOCTH, JTOJIEM W 4YacTe, IPOLIEHTOB, MOAyJel uucen. Pemienue 3amad ¢ MCIOIB30BAHUEM
CBOMCTB  cTermeHed W  KOpPHEW, MHOTOYIEHOB, MpeoOpa3oBaHUN  MHOTOYJIEHOB U
JIpoOHOpaIMOHANIBHBIX BbIpaKeHHH. PerieHue 3aad ¢ MCMOJIb30BaHUEM I'PaTyCHON Mephl yria.
Monaynb uncia U ero cBoiicta. Pemienue 3agay Ha JABMXKEHHE U COBMECTHYIO PabOTy, CMECH M
CIUIaBbI C TOMOIIBIO JINHEHHBIX, KBAJIPATHBIX U IPOOHO-PAIIIOHAIBHBIX YPAaBHEHUNA M UX CHCTEM.
Pemienue 3aad ¢ mOMOIIBIO YACIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHON MEPEMEHHOM, C
NPUMEHEHHEM H300paKeHMsI YHUCIIOBBIX NIPOMEXYTKOB. PelieHue 3agady C HCIOJIB30BAaHHEM
YUCIOBBIX (QYHKIUH U uX rpadukoB. Mcnomab3oBaHue CBOMCTB U rpadUKOB Qﬁ{eﬁHHX u

KBaJpaTUUHbIX (YHKIUH, 0OpaTHOM mnponopunoHaibHOCTH U (yHKuuMU § X . I'paduueckoe
pellleHne YpaBHEHMM M HepaBeHCTB. Vcmonbp3oBaHue onepauuié HaJg MHOKECTBAMU H
BbICKa3bIBaHUAMU. lcnonbp30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW INEPEMEHHOW,
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YHCIIOBBIX MPOMEXYTKOB, UX OOBEIMHEHUH M nepeceueHui. IIpumMeHeHne npu pemeHuH 3aaay
CBOWCTB apH(PMETHUYECKON U T'€OMETPHUUECKON MpOrpeccud, CYMMHUpPOBaHHsS OECKOHEYHOU
CXOJAIICHCA TEOMETPUUECKON IIPOTPECCHUH.

MHoxecTBa (YHCIIOBBIE, TE€OMETPHUECKUX (GuUryp). XapaKTepuCTUUYEeCKOE CBOWCTBO,
AJIEMEHT MHOXECTBA, MyCTOE, KOHEUHOE, 0ECKOHEUYHOE MHOXECTBO. CIIOCOOBI 3a/1aHMsI MHOXECTB
[TogmHoxecTBo. OTHOIIEHUS TPUHANICKHOCTH, BKIIOYCHHS, paBeHcTBa. Omnepanuu Hax
MHOkecTBaMu. Kpyru Ditnepa. Koneunsie 1 66CKOHEYHBIC, CYETHBIC M HECUETHBIC MHOYKECTBA.

VctuHHBIE ¥ JIOXKHBIC BBICKA3bIBaHUsS, ONEPAlMM HAJl BBICKA3BIBAHUSAMH. Areedpa
evickasviganut. CBsi3b BBICKAa3bIBAHUM C MHOXKECTBaMU. KBAaHTOpBI CyIIECTBOBaHUS U
BCEOOIIHOCTH.

3akoHbl JIOTUKH. OCHOBHble Jocuyeckue npasuid. PemieHue JOTHYecKWX 3aaad C
UCIIOJIb30BAaHUEM KPYTOB DHiepa, OCHOBHBIX 102UUeCKUX NPasUl.

YMmozakmroueHus. OOOCHOBaHMSI W JIOKa3aTeJIbCTBO B MareMmaTtwke. TeopeMbl. Bus
MaTEeMaTUYeCKUX  YTBEPXKIEHUU. Buodwvr dokaszamenvcms. Mamemamuyeckas  UHOYKYUSL.
Ymeepowcoenusn: obpamunoe Oanmomy, npoOMuUBONONONHCHOE, 0OpAmMHOE NPOMUBONOLONHCHOMY
Ooannomy. IIpu3HaK U CBOMCTBO, HEOOXOAUMBIE M IOCTATOUHBIE YCIOBUS.

Ocnosnas meopema apugmemuxu. Ocmamku u cpasuenus. Ancopumm Eexiuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema ®epma. (-uuHvle cucmemvl CUUCTIEHUSI.
@yuxyus Jiinepa, YUcio u cymma oenumeneli HamypaibHO20 YUCid.

Panuannas mepa yriia, TpUroHoMeTpudeckasi OKpy>KHOCTb. Tpuronomerpuieckue ¢yHKIIUN
yricen U yriaoB. DopMmynbl MPUBEACHUS, CIOKEHUS TPUTOHOMETPUUYECKUX (YHKIUH, HOPMYIIBI
JIBOMHOTO W TIOJIOBMHHOTO aprymenta. [IpeoOpa3zoBaHue CyMMBbl, pa3HOCTH B IPOU3BEICHHE
TPUTOHOMETPUYECKUX (QYHKIIUN, U HA0OOPOT.

Hymu QyHkuuu, mnpoMeXyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haubonbiiee wu
HauMeHblIee 3HadeHne QyHkiuu. [lepuonnyeckue QyHKIMKM U HAUMEHBIIUN Tiepuoi. YeTHsle U

HeueTHble QyHKIHH. DyHKyuu «Opobuas uacme wucia» Y OO0 u «yenasn vacmo wucnay yo Ox0.

Tpuronomerpuueckre GyHKIUU YUCIOBOro aprymenTa yOcosx , yOsin x, y Otg x ,

yOctg x . CBolicTBa U rpaUKH TPUTOHOMETPUUYECKUX (YHKLIUH.

OOpaTHble TPUTOHOMETpPUUECKHE (PYHKIIMU, UX TJIaBHbIE 3HAYEHUS, CBOWCTBA U IpadUKH.
Tpuronomerpuueckue ypaBHeHHsA. OJHOPOAHBIE TPUTOHOMETPUYECKHE YpaBHEHHs. PemieHue
IIPOCTEUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. [IpocTeiimme CUCTEMBI TPUTOHOMETPUYECKHUX
YpaBHEHUM.

Crenenp Cc  JeHCTBUTENbHBIM  IIOKa3aTeleM, CBoicTBa  cremeHu. [Ipocreiimme
NoKa3aTebHbIC YpaBHEHUS W HepaBeHCTBa. [lokazaTenbHas (QyHKIMSA U €€ CBOWCTBA U rpaduk.
Yucno € u pyHKIMA y eq*.

Jlorapudm, cBoiictBa jorapudma. JleCATHUHBI M HATypaJbHBIA  JOTapuQM.
[TpeoOpa3oBanue norapupmMudeckux BoipaxeHuil. Jlorapupmuueckue ypaBHEHUS] U HEPABEHCTBA.
Jlorapugmuueckast pyHKIUS U €€ CBOICTBA U rpaduk.

CrenenHas pyHKIMS U ee cBOMCTBa U rpaduk. VppannoHanbHble ypaBHEHUS.

IlepBuuHBIC TNpPEACTABICHHA O MHOXECTBE KOMIUIEKCHBIX 4ucel. Jleucmeus ¢
KomnaekcHoimu uuciamu. Komnnexcno conpsascennvie uucna. Mooyne u apaymenm uucaa.
Tpueonomempuueckas opma KomniekcHo2o uucia. Pewenue ypasHenuii 6 KOMNJIEKCHBIX YUCTAX.
Metoa WHTEpBalOB AJsi pelleHus HepaBeHCTB. lIpeoOpazoBanusi rpadukoB (YHKUIMN: CHIBHT,
YMHOXEHHE Ha YHCIIO0, OTPa)XXCHHE OTHOCHUTEIHHO KOOPIMHATHBIX oced. I'padumueckue mMeTozbl
pelIeHUs] YpPaBHEHHMI M HEPaBEHCTB. PellleHWe ypaBHEHUMHM M HEPABEHCTB, COJEPKAIIUX
MIEPEMEHHYIO T10J] 3HAKOM MOJYIJIS.
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CucremMbl MOKa3aTeNbHBIX, JJOTapUPMUUECKUX U MPPALMOHANBHBIX ypaBHEHHH. CuCTEeMbI
MOKa3aTelNbHbIX, JIOTapU(PMHUUECKUX U UpPpaALMOHAJIbHBIX HepaBeHCTB.B3aumHo oOpaTHbIE
¢ynkunu. I['padukn B3aumMHO O0OpaTHBIX (YHKIHMHA. YpaBHEHHUsS, CHUCTEMBbl YpaBHEHHHA C
napaMeTpOM.

@opmyna bunoma Hetomona. Pewenue ypasuenuii cmenenu eviue 2 CNEYUAIbHbIX GUO0B.
Teopema Buema, meopema be3y. [Ipusooumsie u nenpusooumuvle mHocouenvl. OCHOBHAS meopema
aneeopul. Cummempuieckue MHo2ouaeHbl. Llenouucnennvie u yeio3HauHvle MHO20UIEHbI.

Juoghanmosvl ypasnenus. Llenuvie opoou. Teopema @epma o cymme K8aopamos.

Cymmbl u psovl, Memoovl CYyMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubIUNACEHUY OCUCNBUMENLHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmsa nHa KOOPOUHAMHOU NIOCKOCHIU.

Hepasencmeo Kowu—Bynsaxosckozo, nepasencmeo Hencena, nepagencmsa o cpeoHux.

[lonstue npenena gynkuuu B TOuke. [lonamue mnpedena ¢yHkyuu 6 OecKOHeUHOCMU.
Acumnmomul epaguxa  pyukyuu. CpasHeHue 0OeCKOHEUHO MAbIX U OECKOHEYHO OONbUIUX.
HenpepsiBHocTs QynKiun. Ceotlicmea nHenpepuienvix ¢yuxyuil. Teopema Beliepwmpacca.

Huddepennupyemocts Gpynkuuu. [Ipoussoanas ¢pynkiuu B Touke. KacarenpHas k rpaduky
¢ynkuuu. ['eomerpudecknid U (HU3NIECKUN CMBICT TPOU3BOMHOU. [Ipumenenue npou3gooHol 6
@uzuxe. [IponsBoanbIe deMeHTapHbIX (QyHKIMA. [IpaBuna muddepeHnpoBaHus.

Bropas npousBoHas, ee reoMeTpudecKuil 1 GU3NUECKUil CMBICT.

Touku skcTpemyma (MakcuMyma U1 MUHUMYMa). McecnenoBanne 3eMeHTapHbIX PYHKIIMA Ha
TOYKH OKCTpeMyMa, HauOoIblllee U HaWMEHbIIEe 3HAUYEHHE C TIOMOIIbIO TMPOU3BOAHOM.
Ilocmpoenue epaguxos ¢hynkyuii ¢ nomowpio npouzeooHvix. llpumenenue npouzeoOHOU npu
peutenuu 3a0ay. Haxooicoenue skcmpemymos pyHKyuili HeCKOIbKUX NepeMeHHbLX.

[TepBoobOpasnas. Heonpenenennsiii unrerpan. [lepsooOpasHbie 3neMEeHTAPHBIX (YHKIIHIA.
[Tnomane kpuBonuuelnoi Tpaneuuu. @opmyna Herotona-JleitOnuna. OnpeneneHHblid HHTETpal.
Buviuucnenue nnowadeu niockux ¢uzsyp u o6vemos men epawjenusi ¢ NOMOWbI0 UHMeSPAad..

Memoowi pewsenusi pyHKYUOHANLHBIX YPAGHEHUU U HEPABEHCME.

I'eomerpus

IToBTOopenue. Pemenne 3a1au ¢ UCIONBb30BaHUEM CBOMCTB (UTYp Ha MJIOCKOCTH. Pemenue
3a/1a4 Ha JI0Ka3aTeIbCTBO U IIOCTPOCHUE KOHTPIPUMEPOB. [IpuMeHeHre NpoCTEeNINX JIOTHYECKUX
npaBui. PemreHne 3amad ¢ HCIONB30BAHMEM TEOPEM O TPEYrOJIbHHUKAX, COOTHOUIEHUH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, ()aKTOB, CBSI3aHHBIX C YEThIpeXyroibHUKaMu. Pemenue 3anau ¢
UCTOJIb30BaHUEM (DAKTOB, CBS3aHHBIX C OKPYXHOCTSAMM. PemieHue 3amad Ha H3MepeHHUs Ha
IUIOCKOCTH, BBIYMCIIEHUS JUIMH U TUToWae. Pewenue 3a0au ¢ nomowbio 6eKmopoe u KOopouHam.
Harnsanas crepeomerpus. [Ipuszma, napamienenunes, nMpaMuaa, TETpadap.

OcCHOBHBIE IOHSTHSI TEOMETPUH B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3
HuX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas ona mempasopa. llocTpoeHue cedyeHUil MHOTOTPAHHHUKOB METOAOM
cinenoB. lleHTpansHOe mnpoexkTupoBaHue. IlocTpoeHne cedeHuH MHOTOIPAHHMKOB METOA0M
MIPOEKINN.

CkpeuuBaroliiecs: IpsMble B MPOCTPAHCTBE. YTOJ MEXKIAY HUMH. Memoowvl Haxodicoenus
PACCMOAHUL MeXHCOY CKPeUWUBAIOUWUMUCS NPAMBIMU.

TeopeMbl 0 MapajuIeIBHOCTU IMPSIMBIX WM IUIOCKOCTEW B mpocTpaHcTBe. I[lapamnensHoe
IPOEKTUPOBaHUE U U300pakeHue puryp. [ eomempuueckue mecma modex ¢ NpoCmMpaHcmae.

[lepneHUKYyISpHOCTE MNPAMOM M IUIOCKOCTH. OpTOrOHAJIBHOE NPOEKTHPOBAHHUE.
Haknonnelie u npoekuuu. Teopema o Tpex NeprneHanKyispax.
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Buoet  mempasopos.  Opmoyenmpuueckuii  mempa’0p,  KAPKACHbIL — Mempa’op,
pasHoepanuvlil mempal’op. Ilpsmoyzonvruiti mempas0p. Meouanwvl u 6umeouansvt mempas’opa.

Jlocmpausarue mempasdpa 0o napanienienuneod.

Paccrosinust mexnay ¢urypamu B mpoctpaHcTBe. OOwmil  meprneHAuKyiasp ABYX
CKPEIIHUBAIOIINUXCS TPSIMBbIX.

Yrasl B mpoctpaHcTBe. llepneHauKynspHble IIIOCKOCTH. [110Wads 0opmo2oHanbHOU
npoekyuu. Ilepnenouxynsipnoe ceuenue npuzmwvl. Tpexepanmnsiii u mHoz2oepanmsii yeon. Ceolicmea
NIOCKUX Y2108 MHO202paHH020 yena. Ceolicmea nioCKuX u 08Y2panHbIX Y208 mpexepaHHo2o yeia.
Teopembl KOCUMHYCO8 U CUHYCOG OISl MPEXSPAHHO20 Y2Id.

Bunel MHOTOrpaHHUKOB. Pazeepmiku mHocoepannuka. Kpamuativuue nymu na nogsepxnocmu
MHO202PAHHUKA.

Teopema Ounepa. IlpaBunbHBIE MHOTOTPAHHHUKH. /[BOUCMBEHHOCHb — NPABUNLHBIX
MHO202PAHHUKOB.

[Ipuszma. [Tapannenenunen. CaoiicTBa MapaJuIeNIenUIIEAA. [IpsimoyronbHbII
napasuienenunen. HakaoHHbIe IPU3MBI.

[Mupamuna. Buasl nupamua. DJeMEHTHl NpaBUIBHOM mupamuabl. [lupamuasr ¢
PaBHOHAKJIIOHEHHBIMH peOpaMul U IPaHsSIMHU, UX OCHOBHBIC CBOHCTBA.

[Tnomanay moBepxHOCTEH MHOTOTPAaHHUKOB.

Tena BpaieHus: MUIMHAP, KOHYC, map u cgepa. CedeHus HUINHAPA, KOHYCA U I1apa.
[[TapoBoii cerMeHT, MapoBOil CII0i, IAPOBON CEKTOP (KOHYC).

YceueHHas NUpaMuia U yCEYCHHBI KOHYC.

Onemenmul cpepuueckoii ceomempuu. Konuueckue cevenus.

KacatenpHble TpsiMble M IJIOCKOCTH. BrmcanHeie n ommcaHHble cdepbl. Kacarowuecs
cghepvi. Kombunayuu men spawjenusi.

Bekropsr u koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO. YTOI MEXIY
BekTopamu. CKalsipHOE ITPOU3BEICHHUE.

VYpaBHenue miockoctu. Dopmyna paccTOSHUS MEXIy TOYKaMu. YpaBHEHHUE cdepsl.
Dopmyna paccmoanus om mouxu 00 niockocmu. Cnocobvl 3a0anus NPAMOL YPasHeHUSMU.

Pewenue 3a0au u doxazamenvbcmeo meopem ¢ NOMOUbIO BEKMOPO8 U MEMOOOM KOOPOUHAM.
Dnemenmul ceomempuu Macce.

[Tonarue o6vema. OOBEMBI MHOTOTPaHHUKOB. OOBEMBI TeJ BpallleHUs. AKcuomsl obvema.
Bv1600 hopmyn o6vemos npsamoyzonvHozo napaiieienuneda, npuzmul u nupamuosvl. Dopmynvl 0ns
Haxoxcoenusi oovema mempasopa. Teopemvi 06 OmHoOUWEHUAX 00bEMOS.

Ipunooscenuss unmezpana K 6vl4uUCIeHUI0 00bEMO8 U NO8EPXHOCMEU mel 8PAUeHUs.
Inowaowv cghepuueckozo nosica. Obvem waposozo cnos. I[lpumenenue odvemos npu peuteHuu
3a0au.

[Tnomans chepsr.

Paseepmra yununopa u kouyca. Ilnomans TOBEPXHOCTH IUJIMHIPA U KOHYCA.

KoMOuHanmu MHOTOrpaHHUKOB M T€JT BpAICHHUSI.

[Togobue B mpoctpanctBe. OTHOMIEHHE 00BEMOB M TIIOMIAEH MOBEPXHOCTEH MOMOOHBIX
buryp.

Heuoicenus 6 npocmpauncmee: napaniieibHulll NEPeHoc, CUMMEMPUs OMHOCUMETbHO
NIIOCKOCMU, YEHMPATIbHASL CUMMEMPUsl, NOBOPOM OMHOCUMENbHO NPAMOU.

IIpeobpazosanue nooodus, comomemus. Pewenue 3a0au Ha NIOCKOCMU ¢ UCNONIb30BAHUEM
cmepeomempuieckux Memooos.
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BeposSiITHOCTBL M CTATHCTHKA, JIOTUKA, TEOPUA rpadoB 1 KOMOMHATOPHUKA

IToBTropenue. Mcnonp3oBaHue TabIUI U JUarpaMM Ui NIPeICTaBICHUs AaHHBIX. Pemenue
3a[a4 Ha IPUMEHEHUE O CATEIbHBIX XapaKTEPUCTHK YMCIOBBIX HAOOPOB: CPETHUX, HANOOIIBIIETO
Y HauMEHbILIEr0 3HaUEHUs, pa3Maxa, AMCIIEPCUU U CTaHIaPTHOIO OTKJIOHEHUs. Briunciienue yactor
U BEpOATHOCTEH COObITHH. BpluncieHne BepoATHOCTEH B ONBITAX C PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMU  McXolaMu. lcnonb3oBaHMEe KOMOMHATOPUKH. BbluMcieHne BeposTHOCTEH
HE3aBUCHMBIX coObITH. Vcnonp3oBanue (hopMysbl CIOKEHHUS BEPOSITHOCTEH, AuarpamMm Diijepa,
JepeBa BepoATHOCTEH, (hopmyibl bepHymu.

Beposmnocmnoe npocmpancmeo. Axcuomvl meopuu 6epoamnocmen.

YcnoBHas BeposTHOCTh. [IpaBuwiio ymMHOXKEHHs BeposTHOCTeH. @opMysa IOJIHOU
BeposaTHOCcTH. DPopmyna baiieca.

JIMCKpeTHbIE CllydaliHble BEJIMYMHBI U pacnpeneiacHus. COBMECTHBIE paclpeaeieHusl.
Pacripenenenuie cymMMbl M IPOU3BEAECHUS HE3aBUCHMBIX CIIy4alHBIX BEIMUYMH. MaremaTuueckoe
OKHUJAHUE U TUCIEPCH CIy4yallHOW BEIUYMHBI. MaTeMaTH4ecKoe 0KUJaHUE U JUCIIEPCHSI CYMMBI
CIIy4aiHbIX BEJINYMH.

bunapnas cnydaiiHas  BenuuuHa, pacnpenenenue  bepnymnu.  ['eomerpuueckoe
pacopeneneHre. buHOMHallbHOE pacHpelesieHne U €ro CcBoWcTBa. [ unepzeomempuyeckoe
pacnpeoenenue u e2o ceoUcCmaa.

HenpepriBHble ciayyaiinblie BenuuuHbL. [ 1oTHOCTE BeposiTHOCTH. DYHKIMS paclIpeleICHHUS.
PaBHOMEpHOE pactipeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempeoi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenesnenue. OyHKIMS
Jlanmaca. Ilapamerpsl HOpManbHOro pacnpenencHus. I[Ipumepsl  ciaydalHBIX — BEJIMYMH,
MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOIpELIHOCTh MU3MEPEHUM, POCT 4enoBeka). [lenmpanvuas
npeoenbHas meopema.

Hepasencmeo Yebwviumesa. Teopema Yebvuuesa u meopema bepuynnu. 3axon 6onvuiux
yucen. Bvibopounviti Mmemoo uzmepenus eepoamuocmei. Ponv 3axona Oonvuux uucen 6 Hayke,
npupooe u oobwecmeae.

KoBapuanuss nByx ciydaiiHeIXx BenuuuH. [loHsATHE O KOX(pHUIMEHTE KOppeNsLuu.
CoBMecTHBIE HAOMIOACHUS JIBYX CIYYalHBIX BETUUYUH. Boi6opounslii KOdgguyuenm Koppeniyuu.
Jlunetinas peepeccus.

Cmamucmuyeckaa eunomesza. Cmamucmuka Kpumepus u ee YpOoGeHb 3HAYUMOCHIU.
IIposepxa npocmetiwiux eunomes. Imnupuieckue pacnpeoenenus U ux césa3b ¢ meopemuyecKkumu
pacnpeodenenusamu. Paneosas xoppensayus.

Ilocmpoenue coomeemcmeuil. HnvekmusHvle u clopvexmugrvlie coomeemcmeus. buexyuu.
Luckpemnas nenpepwvienocmes. Ilpunyun /[upuxie.

Koouposanue. /léouunas 3anuco.

Ocnosnvle nouamus meopuu 2pagos. [epesvs. [leouunoe Oepeso. CesasHocmo.
Komnonenmur cesisnocmu. Ilymu na epagpe. Diineposwvl u I amunbmonoewl nymu.

41



TemaTuueckoe IIAHUPOBAHUE

DuU3MKO-MaTeMATHYECKUI MPOPUIbL

10 knace
Ne HaumeHoBaHue pa3ieoB U TeM KomnuyectBo yacoB
1 IloBTOpeHUE 4
2 [leficTBUTENBHBIC YKCTIA 15
3 HekoTtopsle cBeieHNE U3 INTAHUMETPUU 12
4 CrenenHas GyHKIUS 16
5 Beenenue 2
6 [lapaiieabHOCTB IPSIMBIX U INIOCKOCTEN 16
7 [ToxazarenbHast QyHKIUS 12
8 [ lepneHAMKYISIPHOCTD MPSIMBIX U IIIOCKOCTEH 17
9 Jlorapudmuueckas GyHKIUSA 23
10 MHOrorpaHHUKHU 10
11 Tpuronomerpuueckue GopmyJbl 22
12 BekTopbl B IpOCTpaHCTBE 6
13 TpUroHoMeTpUUECKUE YpaBHEHUS 25
14 3akirounTeIbHOE MOBTOPEHUE Kypca MareMaTiku 10 kiacca 24
HToro 204
11 knace
Ne HaumeHnoBaHue pa3ieioB H TeM KonuyectBo yacos
1 [ToBTOpeHue 10
2 Tpuronomerpuueckue GyHKIUN 11
3 MeToa KOOpAMHAT B IPOCTPAHCTBE 16
4 IIponsBoHas U €€ TEOMETPUUYECKUI CMBICIT 22
5 [TpumMeHeHMre NPOU3BOTHOM K UCCIIE0OBAaHUIO (PYHKIUH 20
6 Hunmuumap, map, KOHyC 15
7 WuTterpan 16
8 OOBEMEI TeT 21
9 KombunaTtopuka 10
10 DneMeHTHI TeOpUH BepoaTHOCTEH. CTaTuCTHKA 17
11 Hrorosoe noBTOpEHNE Kypca MaTEMaTUKH 46
Hroro 204
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CounajbHO-I)KOHOMUYECKHH NPOPHJIb

10 xknace
Ne HanmeHoBaHue pa3iesioB H TeM KomaectBo qacos
1 [ToBTOpeHue 2
2 JlelicTBUTENIbHBIC YKCTIA 7
3 HekoTopsle cBeIeHNE U3 NTAHUMETPUU 12
4 CrenenHas GyHKIUS 8
S) [ToxazaTenbHas QyHKIHA 6
6 BBenenue 2
7 [lapaieabHOCTB NPSIMBIX U INIOCKOCTEN 16
8 Jlorapudmuueckas GyHKIUS 12
9 [ lepneHAUKyYISIPHOCTD MPSIMBIX U IIIOCKOCTEH 17
10 Tpuronomerpuyeckue GopmyJbl 12
11 MHoOrorpaHHUKU 10
12 TpUroHoMeTpUYECKUE YpaBHEHUS 12
13 BekTopbl B IpOCTpaHCTBE 6
14 [ToBropenue kypca maremaTnku 10 knacca 14
HToro 136
11 knace
Ne HaumeHoBaHMe pa3/iesioB U TeM KonnuecTBo yacos
1 IToBTOpeHue Kypca anreOpbl U Haual MaTEeMaTHUYECKOT0 aHAJIN3A. 5
2 Tpuronomerpuueckue GyHKIUN 10
3 MeTo KoopAUHAT B IPOCTPAHCTBE 16
4 IIponsBoaHas U €€ reoOMETPUIECKUN CMBICIT 10
5 [IpumeHeHne Npou3BOJHOMN K HCCIIET0BaHUIO (QYHKIUI 10
6 [ununap, map, KOHyC 15
7 Hurerpan 8
8 OO6BEMBI TET 21
9 KombuHaToprka 2
10 DneMeHTBI TEOpUH BEpoATHOCTEN. CTaTUCTHKA 4
11 HToroBoe noBTOpeHNe Kypca MaTeMaTUKH 35
Hroro 136
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