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I. TIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 001eoOpa3oBaTeibHOTO  yuyeOHOro mpenmera «MaremaTtuka
npeaHa3HaueHa JJid U3Y4YeHHUs] MaTEMaTHMKA B TIpeJeraX OCBOCHHMS OCHOBHOM
npodeccuonansHoit obpazoBarenbHoit mporpammel CIIO (OITOIT CIIO) na 06aze
OCHOBHOTO 00111ero 00pa3oBaHUsl NPU MOATOTOBKE CIEIUANNCTOB CPEIHEr0 3BEHA
(IITICC3) TexHOMOTUYECKOTO MPOGUIIS.

[Iporpamma paspabotrana B cootrBeTcTBUU ¢ TpeboBanusiMu PI'OC cpennero
o01mero oopa3oBaHus, YTBEPKIACHHOTO IPUKa30M MUHHUCTEPCTBA 00pa30BaHUS U HAYKU
Poccutickoit @enepanuu ot 12 masg 2014 roma Ne 508 mpenbsaBiasieMbIX K CTPYKTYpE,
CONCP)KAHUI0O U IUIAHUPYEMBIM  pe3yjbTaTaM OCBOCHHMS Yy4yeOHOro MpeamMeTa
«MaremaTtnka» € Y4Ye€TOM MPUMEPHOM OCHOBHOM 00pa30BATENbHOM MPOrPaMMBbI
cpenHero oOmiero o6pa3oBanus (ogoOpeHa perieHueM (deaepalbHOro  y4yeOHO-
METOJUYECKOTO O0BEUHEHUS MO 00IIeMy 00pa30BaHUIO, MPOTOKOI OT 28 utoHs 2016
r. No 2/16-3) .

[TpodunbHblli yueOHBIN npeamer «MaremaTthka» BXOJUT B COCTaB 00s3aTEIbHOU
npeaMeTHon oobsnactu «Martematuka U uHpopmatukay DI'OC cpegnero obmiero
oOpasoBanusi, siBisiercsi coctaBHOM uacthio [IIICC3. Marematuka wu3ydaercss Ha
yTJIyOJICHHOM YPOBHE C Y4€TOM TpeOOBaHMM COIMATbHO-DKOHOMUYECKOTO MpOoduiis
npodeCCUOHAILHOTO O0pa3oBaHusi, JUIsi KOTOpPOro BBIOOp Iiejed cMelaercs B
parMaTUYECKOM HAIpPaBJICHUHU, MPEIyCMATPUBAIOLIEM YCUJIEHUE W paClIUpEHUE
MPUKIIAIHOTO XapakTepa U3y4eHUss MaTeMaTUKU, MPEUMYIIECTBEHHOM OpUEHTallUM Ha
aNrOPUTMUYECKUIN CTUJIb NTO3HABATEIbHON JIEATEIIbHOCTH.

N3yuenue yuebHOro npeamMera «MaTtemaThKa» AOHKHO 00€CIEUnTh:

¢ cOPMUPOBAHHOCTH MPEJICTABICHUN O COIIMATBHBIX, KYJIBTYPHBIX U UCTOPHUECKUX

(hakTOpax CTAaHOBJICHHUS MAaTEMaTHKH,

¢ cpOPMHUPOBAHHOCTH JIOTHUECKOTO, AJTOPUTMUYECKOTO U MAaTeMaTHYECKOTO

MBIIIIJICHUS;

* cpOpMUPOBAHHOCTH YMEHHUM TPUMEHSATH TIOJYyYEHHbIE 3HAHUS TPU PEIICHUU

Pa3JIMYHbIX 3a1a4,



* cpOpMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMATHKE KaK YACTH OOIICUETIOBEYECKOMN
KYJbTYpPbl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIIOLIEM OIKCHIBATh U U3y4aTh
peabHbIE IPOLIECCHI U SIBJICHUS.

B TemaTmyeckux migaHax HporpaMMbl yu4eOHbIM MaTepuall IpeacTaBlieH B (opme
YepeIyIoIerocs pa3BepThIBaHN OCHOBHBIX COJIEPKATEIbHBIX JIMHUM (aareOpandyeckoi,
TEOPETUKO-(PYHKITMOHAIEHON,  ypaBHEHWH W HEPABEHCTB, T€OMETPUYECKOM,
CTOXaCTUYECKOM).

N3yuenue oO1eo0pazoBaTenbHOro yueOHoro npeamera «MareMaTukay 3aBepliaeTcs
MOJIBEICHNEM HTOTOB B (hopMe 3K3aMeHa B paMKax MPOMEKYTOYHOUW aTTECTAITUU
00yJarommxcs.

B paznene nporpammel «Copaepxkanue ydeOHOTO MpeaMeTay KypCUBOM BBIJIETICH Ma-

TCpHUall, KOTOpBIﬁ IIPpHU U3YUYCHHUU MATCMATUKHU KOHTPOJIO HC ITOAJICIKHUT.

II. PE3VYJIbTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
JIuunocTHbie pe3yabTaThl (Tabnuna 1)

Tabnuma 1.

JInuHocTHBIE pe3yJbTaThl B cepe oTHOMIEHUH o0y4aromuxcsad K cede, K CBOeMY 310POBbIO, K
MO3HAHUIO celst

‘JII OpHUCHTAl A 06yqa}om1/1xcs[ Ha JOOCTMIKCHUC JIMYHOI'0 CYACTbhi, PCAIM3allluIi0 IMO3UTHUBHBIX
JKU3HCHHBIX IHCPCIICKTHB, HWHUIUATHBHOCTL, KPCATHBHOCTb, TI'OTOBHOCTbH H CIIOCOOHOCTh K

JIMYHOCTHOMY CaMOOIIPEACIICHUIO, CIIOCOOHOCTB CTaBUTh SN U CTPOUTD KU3HCHHBIC IIJIAHbI;

JI, |TOTOBHOCTB M CIIOCOOHOCTH OOECTIEUNTH CE0E M CBOMM OJIM3KUM JIOCTOMHYIO JKM3HB B ITPOLIECCE

CaMOCTOSITEJIbHOM, TBOPUYECKON M OTBETCTBEHHOM JIE€SITEILHOCTH;

JI 3 TOTOBHOCTh ¥  CIHOCOOHOCTH o6yqa}01u1/1xc;{ K OTCTAaUBAHUIO JIMYHOTO JOCTOMHCTBA,

COOCTBEHHOT'O MHEHHMSI;

JI4 FOTOBHOCTb U  CIIOCOOHOCTH 06yqa}onmxcs[ K CaMOpa3sBUTUIO M CaMOBOCIHUTAHHUIO B

COOTBETCTBHH C 06H16'—IGJ'IOBG'-ICCKI/IMI/I HEHHOCTAMU U UACAIaMU T'PaAXIaHCKOT'O O6H.[€CTBa.

JInuHoCcTHBIE pe3yJbTaThl B chepe OTHOMIEHHIT 00y4aIOIIUXCS € OKPY/KAIMMH JHOAbMHA

‘JIS HPAaBCTBCHHOC CO3HAHWC W IMOBCIACHUC HAa OCHOBC YCBOCHHUA O6H.[C‘—ICJ'IOB€'—ICCKI/IX HeHHOCTef/'I,
TOJICPAHTHOT'O CO3HAHHWA W MOBCACHUA B IOJUKYJIBTYPHOM MHPE, TOTOBHOCTU U CITOCOOHOCTH

BECTU JUAJIOT C JPYTUMU JIFOJAbMHU, JOCTUT'AThL B HEM B3aMMOIIOHUMAHU, HAXOJUTH O6IJ.II/I€ OCIn




" COTpYAHNYATH AJIA UX JOCTUIKCHUS,

Je

MNPUHATHC TYMAHUCTUUCCKHUX HeHHOCTeﬁ, OCO3HAHHOC, YBAXHUTCIBHOC U ,Z[O6p0)KeJIaTeJH>HOG

OTHOIICHHUEC K APYromMy 4€CJIIOBCKY, €0 MHCHHWIO, MUPOBO33PCHHIO.

JInyHoCTHBIE pe3ybTaThl B c(epe OTHOLICHUI O00yYAOIIUXCH K OKPYKaOLIEeMy
MHPY, *KUBO PUPOIE, XYyA0:KECTBEHHOH KYJIbTYype

JI;

MUpa U 00IIECTBa;

MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO PAa3BUTHS HAYKH,
3HAYMMOCTH HAayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUECTBY, BJIaJICHUE
JI0OCTOBEPHOI MHPOpMALIMEN O IEPEIOBBIX TOCTHKEHUSIX U OTKPBITUSIX MUPOBOM U

OTEUECTBCHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE

Jg

NPOTSKEHUA BCEU  KU3HU,

ACATCIBHOCTH.

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCII€ CaMO0Opa30BaHUIO, Ha
CO3HATEJIbHOE OTHOUIEHUWE K HENPEPHIBHOMY

00pa30BaHUI0 KaK YCIOBHMIO YCHEITHOW MpodecCHoHaNbHON M OOIIEeCTBEHHOM

MeTOHpe}IMeTHLle PeE3YyJIbTAThI

MGTOHp CAMCTHBIC PE3YJIbTaThI,

MEKIIpEAMETHDBIE IIOHATUA u

BKJIIOUAIOT

YHUBEPCAJIbHbIE

OCBO€HHBIE O6Y‘-IaIOIIII/IMI/ICH

ydeOHble  JIeHUCTBUS

(perynsiTUBHBIE, I03HABAaTEIbHbIE, KOMMYHUKATHUBHBIE). Tabsmmna 2.

Ta0mumna 2.

M,

PeryasiTuBHbIC YHUBepcajibHble y4YeOHbIE
ACHCTBUSA

YMCHHUE CaMOCTOATCIBbHO OIIPCACIIATL LCIIN

JIEATEeIIbHOCTH 51 COCTaBJIATh TIJTaHbI
JEATENIbHOCTH; CaMOCTOATENIBHO OCYIIECTBIIATD,
KOHTPOJIMPOBATH u KOPPEKTUPOBATH
JIEATEIIbHOCTD; HCIOJIb30BATh BCE BO3MOKHBIC
pecypcehl ISl JOCTUKEHUS TTOCTABJICHHBIX LEJIei
U peali3allfy TUIAaHOB JIeATEIbHOCTH; BHIOMPATh

YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyaAllUAX;

OO0yuaromuiicsi HAyYUTCH:

- CaMOCTOATCIIBHO OIpPEeAcCATh LCIU, 3adaBaTb

nmapamMeTpsl M KpPUTEPUHU, IO KOTOPHIM MOKHO
ONPENIETUTh, YTO LENb TOCTUTHYTA;

OILICHMBAaTh BO3MOJKHBIE IOCJIEICTBUS JOCTHKECHUS
MOCTABJICHHOM IIeJIH B JEATCILHOCTH, COOCTBEHHOM
KU3HH 1 )KU3HU OKPYXKAIOIIUX JIFO/ICH, OCHOBBIBASICH
Ha COOOpaKEHUSIX ITHUKU U MOPAJIH;

- CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 334l B

00pa3oBaTeNbHONW  ACATEIIBHOCTU MW JKU3HEHHBIX




CHUTYaIIHSX;
- OLICHUBATh PECYPCHI, B TOM YHCIIE BPEMS U APYrUe
HEe00X0aUMBbIE

HCMATCPHUAJIbHBIC JIIA

pecypchl,
JIOCTH>KEHUS TOCTABJICHHOW LIEJIN;

- BBIOMpaTh MYTh JOCTHKEHHUS IENH, IUIaHUPOBATH
pellleHne IOCTaBIEHHBIX  3ajad, ONTUMU3HUPYS
MaTepuaibHble U HEMAaTEpHAJIbHbIE 3aTPaThI;

- OpraHu30BbIBaTh 3((HEKTUBHBIA MOUCK PECYPCOB,
HEOOXOIUMBIX JUIS JIOCTHXKEHUS IOCTaBJIEHHOM
LENIH;

- BBIOMpATh YCIHEHIHbIE CTPATerMd B TPYAHBIX
CUTyalUsX,

-YIOpaBJIATh CBOEH JESITENBHOCTbIO B OTKPBITOM

00pa30BaTeIbHOM IPOCTPAHCTBE.

Mz KOMMyHHKaTI/IBHLIe YHUBEPCAJIBbHBIC
y4eOHbIe 1elCTBUA
YMEHHUE HPOAYKTHBHO o0IaThCs u O0yyaomuiicss HAYYMTCS:

B3aUMOJICUCTBOBAThL B Impouecce COBMECTHOM

ACATCIIBHOCTH, YYWUTBIBATH [IO3UMIHUU OPYIrux

YYaCTHUKOB JIeATEIIbHOCTH, 3¢ (eKTUBHO

paspematb KOH(IUKTHI;

- OCYIIECTBIISTh JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO
CBEpPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTeNbHON OpraHu3anuu, Tak M 3a €€
npeaenaMu), TMOa0UpaTh MApTHEPOB MJIs JCIIOBOM
KOMMYHHUKAIIHH, UCXOAS u3 cooOpakeHHi
pE3yNbTaTUBHOCTH B3aUMOJCUCTBUSA, a HE JIMYHBIX
CUMIIAaTHH;

- MpU OCYIIECTBJIEHUU TPYNIOBON PabOTHI OBITH
KaK pYKOBOJUTENIEM, TaK M WIEHOM KOMaH[Ibl B
pasHbIX  poisix  (TeHepaTtop — WAEH,  KPHUTHK,
UCTIOJIHUTEIIb, BBICTYNAIOIINN, SKCTIEPT U T.11.);

- KOOpPAMHMPOBATb U BBIIOJHATH paboTy B
YCIIOBUSAX peasibHOTO, BUPTYaJIbHOT'O u
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- pa3BEpHYTO, JIOTMYHO M TOYHO M3J1araTb CBOKO
TOYKY 3pEHUS C HCIOJIb30BAaHUEM aJIeKBATHBIX

(YCTHI)IX nu HI/ICBMGHHLIX) A3BIKOBBIX CPCACTB,




- pacmo3HaBaTh KOH(QUIMKTOTCHHBIC CHUTYaIllMd W
IpeoTBpaliaTh KOHMIUKTH 1O UX aKTHBHOHM (ha3bl,
BBICTPaWBaTh  JEJOBYIO M  00pa3oBaTeIbHYIO
KOMMYHUKAIMIO, W30eras JWYHOCTHBIX OLIEHOYHBIX

CYKICHUM.

M;

ITo3naBarejbHLBIE
y4eOHbIe 1eiCTBUSA

yYHHUBepcaJbHbIe

BJIaJICHHE HAaBBIKAMH IO3HABATEIBbHOM, y4eOHO-

HICCIIEN0BATEIbCKOMN U MPOEKTHOM
JeITEIbHOCTH, HaBBIKAMU paspenicHus
npo0JieM; CIIOCOOHOCT H  TOTOBHOCTh K

CaMOCTOATCIIBHOMY IIOUCKY MCTOAOB PCHICHUA
MMPAaKTUYCCKUX 3aaa4d, IIPUMCHCHUIO PA3JIMYHbIX

MCTOAOB IIO3HAHUA,

M,

TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSTEJIbHON
UH(POPMALIMOHHO-I03HABATEIBbHOM

JESITENIbHOCTH, BKJIIOYast yMEHUE
OpUEHTUPOBATbCA B PA3IUYHBIX HMCTOYHHMKAX
UHpOpMallUK, KPUTUYECKM  OLEHMBATh U
UHTEPHPETUPOBATh MH(YOPMAIUIO, MOIY4aeMYIO

N3 pas3IMYHbIX UCTOYHHUKOB,

OO0yuaromuiicsi HAyYUTCH:

- WCKaTh M HaXOJIUTh OOOOINEHHBIC CIOCOOBI
pelieHus 3agad, B TOM 4YHCIE, OCYIIECTBIISThH
pa3BepHYTHI MHGOPMAIMOHHBI TIOMCK U CTaBUTh
Ha €ro OCHOBE HOBbIE (Yy4eOHBIC U MO3HABATEIILHBIC)
3a]a4u;

- KPUTHYECKH OIICHHBATh M WHTEPIPETHUPOBATH
WH(OPMAIIMIO C PA3HBIX MO3UIMH, pacrno3HaBaTh H

dbukcupoBaTh MPOTUBOPEUYHS B HMH(POPMAIIMOHHBIX

HCTOYHHKAX,
- HCIIOJB30BaTh Pa3JINIHbBIC MOICIBHO-
CXEMATHYCCKHUEC cpeacTBa JJIA MpeaACTaBJICHUA

CYLIECTBEHHBIX CBS3€M M OTHOLIEHUM, a TaKXKe
IPOTHBOPEYMH, BBISIBICHHBIX B HH(MOPMAIMOHHBIX
HMCTOYHHKAX;

- HaxoIuTh W  NIPHUBOJHUTH  KPUTHUYECKHE
apryMEHTbl B OTHOILUEHHUM JEUCTBUM W CYXICHUU
JIpYyroro; CIHOKOMHO ¥ pa3yMHO OTHOCUTBCA K

KPUTHYECKUM 3aMeyaHUsIM B OTHOILIEHUHU
COOCTBEHHOTO CYXJEHHUS, paccMaTpuBaTb MX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

- BBICTPAaNUBaTh UH/IMBUYaJIbHYIO

00pa30BaTENbHYIO TPAaeKTOPHIO, YUUTHIBAS
OTpaHUYEHUs CO CTOPOHBI JPYTHX YYaCTHUKOB H
pPECYPCHBIE OTPAHUYECHMUS;

- MCHATbL W YIACPKUBATH PA3HLIC IIO3UIHU B

MMO3HABaTEIbHOM JeSITEIbHOCTH.




IIpeamerHnsble pesyabratsl (Tabnuna 3)

Ta0muma 3.

I,

C()OPMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKE KaK YacTd MHPOBOU
KyJBTYpbl U O MECT€ MaT€MaTUKA B COBPEMEHHOW LMBUIIU3AILMHU, O CIIOCO0AX

OIMCAHMUs HAa MAaTEMAaTUUYE€CKOM SI3bIKE SIBJICHUM PCAJIIBHOI'O MHUpa,

I,

C(bOpMI/IpOBaHHOCTI) HpGI[CTaBJIeHI/Iﬁ O MATCMATHYCCKUX IIOHATHAX KaK O
Ba)KHEHIIIMX MaTEeMaTHUYECKHUX MOJCJIAX, IO3BOJIIIOIIUX OIIMChIBATHL U M3YYaTb
Pa3HBIC IIPOHCCChI U ABJICHHUSA, IIOHUMAHHUC BO3MOXHOCTH AKCHOMATHUYCCKOI'O

IMOCTPOCHUA MATCMATUICCKHUX TGOprI;

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O HEOOXOJAMMOCTH JI0KA3aTENIbCTB MPHU
O00OCHOBaHMM MATEMAaTUYECKUX YTBEPKACHUM H pOJIM aKCUOMATHUKU B
MPOBEICHUN JEIYKTUBHBIX PACCYKJICHUH, BIIAJICHUE METOIAMU JOKA3aTEIIbCTB
U aITOPUTMOB PELICHUS; YMEHUE UX NPHUMEHATh, MPOBOIUTH JOKa3aTEIbHbIE

PaCCYKICHHUA B XOAC PCIICHUA 3a1a4,

BJIaACHUC CTaHAAPTHBIMU IpueMamMu peuICHUA pannoOHaJIbHBIX u
HPppaduOHAJIbHBIX, IIOKAa3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHYCCKHUX
ypaBHCHI/Iﬁ 151 HCPABCHCTB, 50,4 CHCTEM, HCIIOJIB30BaHHUC I'OTOBBIX
KOMIIBIOTCPHLBIX IIPpOrpaMM, B TOM YHCIIC OJIs1 IIOMCKA IIYTH PCIOCHUSA H

WJUTIOCTPALUN PELICHUs] YPAaBHEHUN U HEPABEHCTB;

c(hOpMHPOBAHHOCTh MPECTABICHUM 00 OCHOBHBIX TIOHSITUSAX
MAaTEMATUYECKOr0 aHaJiu3a M WX  CBOWMCTBAaX, BJIAJCHHE YMEHHUEM
XapaKTepU30BaTh MOBEJACHUE (PYHKITMH, UCIIOIH30BAHNUE TMOJYYCHHBIX 3HAHUN

AJIs1 OITMCAaHMA U aHAJIn3a p€ajIbHbIX SaBHCHMOCTGf/'I;

c(hOpMHPOBAHHOCTh TIOHSITHIHOTO ammapara MO0 OCHOBHBIM pasjeliaM Kypca
MaTEeMaTHUKH; 3HAHUM OCHOBHBIX TeopeM, GOpMyl M YMEHHUS WX TPUMCHSITH;
YMEHHUsI I0Ka3bIBaTh TEOPEMbl U HaXOJAUTh HECTAHJIAPTHBIE CIIOCOOBI PEIIeHUs

3a1a4;

BJIaACHUC OCHOBHBIMH IIOHATHAMHM O IINIOCKUX H IIPOCTPAHCTBCHHBIX




reoMeTpHuecKux (Urypax, MX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTH
YMEHHUSl paclo3HaBaThb Ha 4YepTeXax, MOJENAX M B peaJbHOM MHpE
reoMeTpuueckue (Urypsl; IPUMEHEHUE H3YYCHHBIX CBOMCTB I€OMETPUYECKUX
buryp u QopmMyn ans pelieHusT TEOMETPUYECKHMX 3a7ad W 3aJad  C

MMPAKTHYCCKUM COACPIKAHUCM,

IIg | chopMHUPOBAHHOCTH TMPEIACTABICHUN O TMpoIeccax W SBICHUSAX, HWMEIOIIUX
BEPOSITHOCTHBIM XAPAKTEP, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAITBHOM
MUpE, 00 OCHOBHBIX MOHSTHUSIX JIEMEHTAPHOU TEOPUH BEPOATHOCTEH; yMEHUN
HaXOJIUTh W OIICHWBATh BEPOSTHOCTH HACTYIUICHUS COOBITHA B MPOCTEHIIMX
IPAKTUYECKUX CUTYyalHUsIX, COCTaBJICHUS BEPOATHOCTHBIX MOJEIIEH 110
YCIOBUIO 3aJladl M BBIUMCICHUS BEPOSITHOCTH HACTYIUICHHS COOBITHH, ¢
npuMeHeHueM (opMysn KOMOWMHATOPUKM M OCHOBHBIX TEOPEM TEOPHUU
BEPOSITHOCTEW; BIIaJICHUE YMEHUSIMU HCCIIEOBAHUS CIyYalHbIX BEJIMUYUH I10 UX

pacrpeieneHuIo.

Hg BJIAICHUC HAaBbIKaAMH HUCIIOJIb30BAHHA IT'OTOBBIX KOMIIBIOTCPHBIX IIPpOrpaMM IIpHU

PCIICHUHU 3ada4.

[IpeameTHbIe pe3ysbTaThl MPUBOIATCA B OJIokax «OOydaromMiics HAYYUTCS» WU
«OOyuaromuicss MOJIyYUT BO3MOXKHOCTh HAyUHUTHCA», OTHOCSIIMXCS K Y4yeOHOMY
npeamerty «MaremaTtuka» (Tabmuua 4).

['pynma pesynabTaToB «OOydarOmuiicss HAay4dUTCsS» MPEACTABISIET CcOOOM
pe3yNbTaThl, JOCTH)KEHHE KOTOPBIX 00ECIEeYMBAETCsS MPENOoJaBaTeieM B OTHOIIEHUU
BCEX  OOydYarolmuxcsi  COUalbHO-d3KOHOMHUYECKOro  npoduns.  JloctuxeHue
IUIAHUPYEMBIX pEe3yJbTaTOB, OTHECEHHBIX K OJoKy «OOydaromuics HayduTcs»,
BBIHOCHUTCSI HA UTOTOBOE OLICHMBAHUE, KOTOPOE OCYILIECTBIIAECTCS KaK B X0/l 00y4eHUS
(c TOMOIIBI0O HAKOTUICHHOW OIIEHKHM), TaKk M B KOHIE oOyueHus (B ¢opme
IIPOMEKYTOUYHOMN aTTECTALIMH).

I'pynna pesynbratoB «OOy4arouics TMOIYYUT BO3MOXKHOCTH HAYUHTHCS

oOecrneunBaeTcs npenoaaBaTrcjicM B OTHOLICHHUH YaCTH HaunoOoee MOTHUBHUPOBAHHBIX U



CHocOoOHBIX oOydaromuxcs. B moBceaHEeBHON MpaKTUKe MpenogaBaHus LEeTu TaHHOTO

O1oka He OTpa6aTI>IBaI-OTCSI CO BCEMH 0€3 HCKIIOYCHMS O6y‘IaI-OHlI/IMI/ICSI KaK B CHIIY

MOBBIIICHHON CIIOKHOCTH YYCOHBIX ACHCTBUM, TaK M B CHITY MTOBBIIICHHON CIIOKHOCTH

yuebHoro Martepuana. COOTBETCTBYIOLIAsl TPYINa pPE3ylbTaTOB B TEKCTE BBIJEICHA

KYpCHBOM.

[Ipu xoHTpone kadecTBa OOpa30BaHHs TpYIa 3aJaHU, OPUEHTHPOBAHHBIX Ha

OIICHKY JTOCTHKEHUS TUIAHMPYEMBIX Pe3yJbTaToOB U3 0sioka «OO0ydaromuiicss MmoayduT

BO3MOKHOCTb HAYYUTLCA», MOKCT BKIIIOUATHCA B MATCPHUAJIBI Oyoxa «O6yqa}0111m”105{

HAYyIUTCs». 9T0 ITO3BOJIUT npca0CTaBUTh BO3MOXHOCTb 06y‘-IaIOIHI/IMCSI

MNpOoACMOHCTPHUPOBATE OBJIAACHHC KAa4YCCTBCHHO HMHBIM YPOBHCM ,Z[OCTI/DKCHHﬁ u

BBIABJIATbD AMHAMUKY POCTa YUCIICHHOCTH Hauboee IIOATOTOBJICHHBIX 06yUIaIOH_II/IXC51.

Tabnuua 4.
Yriy0eHHbIH ypOBEHb
«CucreMHO-TeopeTHYeCKHE Pe3yJIbTaThbD)
Pa3znen OO0yuaromuiicss HayuYnTCst OOyyarommiics MOJy4UT BO3MOKHOCTh

HAYIUTbLCA

Ilean ocBoeHus

I[J'ISI YCHICHIHOT O IIPOAOJIZKCHHU AL ,ZZJZ}Z obecneyenus 603MOANCHOCNU ycneurHoeco

npeaMera 00pa3zoBaHus 1O npoOooIdICEeHUsL 00PA3068AHUS NO
CHEIHMAIbHOCTSIM, CBSI3aHHBIM | CHeyUaibHOCMAM, C8A3AHHBIM C
C TIPUKIIATHBIM ocyujecmenenuem Hay4Hou u
HCIIOJIb30BAaHUEM MATEeMATUKH | UCCIe008ameNbCKoll 0esmenbHOCmuU 8 001acmu
MaAmMeMamuKu U CMEHCHbIX HaAYK
TpeOoBanus K pe3yabTaTam

dnemenmul — Coboano onepI/IpOBaTb1 —  Hocmuoicenue pezynomamos pazoena II;

meopuu HOHATHAMH. KOHCTHOC — onepuposamv NOHAMUEM OnpeoeieHuUs,

MHOMCECHE U MHOMCCTBO, SCMEHT OCHOBHBIMU BUOAMU ONpedeleHUl,

Mamemamuuecko MHOKECTBA,

P HOAMHOKECTEO, OCHOBHBIMU BUOAMU MEOPEM,
NepeceueHHe, —  NOHUMAMb CYMb KOCBEHHO20
00beIUHEHNE U pa3HoCThb 0oKkazamenbcmea,

MHOKECTB, YHMCJIOBBIC — onepuposamvb NOHAMUAMU CHEMHO20 U

MHOX€ECTBA Ha
KOOPJAMHATHOW MIPSMOH,
OTpE30K, UHTEPBAJl,

HeCuemno20 MHONCECMEd;
—  NPUMEHSIMb Memoo MamemamuiecKkou
UHOYKYUU OJIs1 NPOBEOCHUSL PACCYHCOCHULL U

IMOJIYUHTEPBAI,

TIPOMEKYTOK ¢ 0oKazamenbcme U npu peuleHuu 3a0ady.
BBIKOJIOTOH TOYKO, B nosceonesnoll scusnu 1 npu u3y4eHuu opyeux
rpaduueckoe

1
3H€CI) n Jajace. 3HaTb

OIpEACIICHUE MOHATHA, 3HATh U YMETb 000CHOBEIBATh CBOMCTBA (HpI/BHaKI/I, €CJI1 OHH €CTB)

IMOHATHSA, XapAKTEPU30BaATh CBA3U C APYTUMU NOHATHUAMU, NPCACTABIAAL OAHO IMOHATHEC KAK YaCTh LHCJIOCTHOTO KOMIUICKCA,
HCIIOJIB30BaTh IIOHATHE U €r0 CBOKMCTBA IIpyu NpOBCACHNU paCCy)i(HeHHﬁ, J0Ka3aTeJIbCTB, pCIUICHUU 3a/1a4.
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MpeACTaBICHUE
MHOXECTB Ha
KOOPJIMHATHOM
IIJIOCKOCTH;

3a/1aBaTh MHOKECTBA
MEePEUYHCIICHUEM U
XapaKTEPUCTUUECKUM
CBOMCTBOM;
ONepUpOBaATh
MTOHSATUSAMM:
YTBEPKJICHUE,
OTpHULIAHHE
YTBEPKJICHUSI, ICTUHHbBIE
U JIOKHBIE YTBEPKICHUS,
MpUYMHA, CIEACTBUE,
YaCTHBIN cirydail o0Iiero
YTBEPKICHHUS,
KOHTpIPUMED;
MIPOBEPSITH
MIPUHAJICKHOCTh
3JI€eMEHTa MHOXKECTBY;
HaxOJIUTh MEPECCUCHHE U
00BEIMHEHNE MHOKECTB,
B TOM YHCJIE
MPEACTABICHHBIX
rpaduyecku Ha
YUCJIOBOM MPSAMON U Ha
KOOPJIMHATHOMN
IIJIOCKOCTH;

MPOBOJIUTH
JTOKa3aTelIbHbIC
paccyxJ1eHus s
000CHOBaHUSA
HWCTUHHOCTHU
YTBEPXKICHUM.

B noesceonesnoii sorcusnu u

npu U3yyeHuu opyeux
npeomemos:
HCIIOJIB30BATh YUCIIOBBIE
MHOXECTBA Ha
KOOPJAMHATHOU MPSAMON U
Ha KOOPJMHATHOU
IIJIOCKOCTH JUJIs1 OITMCaHUS
peanbHBIX MPOLIECCOB U
SIBIICHHI;

MIPOBOJIUTH
JIOKa3aTelIbHbIE
paccyxJIeHHUs B
CUTYaLMIX
MMOBCEAHEBHOM JKU3HU,
IIPU PELICHNH 3a/1a4 U3

npeomemos:

UCNOTb306AMb MEOPEMUKO-
MHOIHCECNBEHHDIL A3bIK U SA3bIK TOSUKU OIS
ONUCAHUSL PEATbHBIX NPOYECCO8 U SI8NIeHUL,
npu peweruu 3a0ay Opyeux y4eoHvix
npeomemos
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OPYTUX PEIMETOB

Yucna u
8bIPAICEHUA

CBoOOaHO OnIEpUpPOBATH
MOHSATHSIMM:
HATypaJIbHOE YHCIIO,
MHOKECTBO
HATypaJIbHBIX YUCEIL,
LIEJIO€ YHUCII0, MHOXKECTBO
LIEJIBIX YHCEI,
OOBIKHOBEHHAs IpO0b,
JecATUYHas APOOb,
CMeEIIaHHOE YHUCJIO,
paIMoHaIbHOE YHCIIO,
MHOKECTBO
paIMOHAaIBHBIX YUCET,
HMPPAMOHATIEHOE YHCIIO,
KOPCHb CTEIICHHU N,
JIECTBUTEIBHOE YHUCIIO,
MHOKECTBO
JIECTBUTEIbHBIX YHCETT,
reoMeTpHUecKast
WHTEpIpeTaIus
HATypaJIbHBIX, IEIBIX,
panMoOHANbHBIX,
JIEHCTBUTEIBHBIX YHCE;
IMOHUMATh U OOBICHITE
Pa3HUILY MEXKIY
MO3UIIMOHHON B
HETO3ULIMOHHONI
CHCTEMaMU 3aIiCH
qyuceln;

MIEPEBOTUTH YMCIIA U3
OJIHOM CHUCTEMBI 3aIlIUCH
(cucreMsbl cUUCIIEHUs) B
ApPYTyIo;

JIOKa3bIBaTh U
WCIIOJIb30BaTh IPU3HAKU
JIEIIMMOCTH CYMMBI U
MIPOU3BEICHUS TIPH
BBITIOJTHEHUH
BBIYHCIICHUH U PEIICHUN
3a/1ad4;

BBITIOJTHSATH OKPYTJICHHE
paIMoHAIBHBIX U
UppalMOHATLHBIX YHCET
C 3aJJaHHOI TOYHOCTBIO;
CpaBHHBATH
JIEHCTBUTEIbHBIC YHCIIA
Pa3HBIMH CIIOCOOAMH;
yIOPSI0YNBATH YUCIIA,
3aIMCaHHbIE B BUJIC
OOBIKHOBEHHOH U

Jlocmuoicenue pezyromamos pasoena 11,
C80000HO ONEPUPOBAMb YUCTIOBLIMU
MHOJHCECMBAMU NPU PeUleHUlU 3a0ay,
NOHUMAMb NPUYUHBL U OCHOBHbBLE UOeU
PACUUPEHUS YUCTIOBBIX MHONCECS,
61a0emb OCHOBHBLIMU NOHAMUAMU MeopUU
oenumocmu npu peuieHuy CmaHoapmublx
3a0ay

umems 6aA308vie NPeOCMAasIeHUsl O
MHOICECBE KOMNIEKCHBIX YUCE],
CB0D0OHO BLINOTHAMb MOHNCOECMEEHHbIE
npeoopazosanuss MpuUeoOHOMEempU4ecKux,
J102apUGMUYECKUX, CINENEeHHbIX 8bIPANCEHULL,
enadems opmynotl 6unoma Heromona,
NPUMEHAMb NPU peuleHUU 3a0ay meopemy o
nunetinom npeocmasienuu HOJ/;
npumMeHams npu peutenuu 3a0a4 Kumaiickyro
meopemy 06 ocmamrax;

npuMeHams npu pewtenuu 3aoad Manyro
meopemy Pepma,

YMemb 8bINOIHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU CUCeMe CUUCTIeHUsL;
NPUMEHAMb NPU peueHuu 3a0a4
MeopemuKo-4uciogvle QYHKYUU.: Yucio u
cymma Ooenumernei, yHKyuro Jiiepa;,
NPUMEHAMb NPU peuleHuU 3a0a4 yYenHvle
opobu;

NpUMEHAMb NPU peuieHuu 3a0ay
MHO20UIeHbL ¢ 0ellCM8UMeNIbHbIMU U YelbIMU
Koaghpuyuenmamu,

61a0emsb NOHAMUAMU NPUBOOUMbBILIL U
HenpusoOUMblll MHO20YIEH U NPUMEHAMb UX
npu peuteHuy 3a0ay;

npumeHamos npu peuteruu 3a0a4 OCHOBHYIO
meopemy aneeopul;

NPUMEHAMb NPU PeueHuU 3a0ay
npocmetiuiue GyHKYuUYU KOMNIEKCHOL
nepemMeHHOlU Kak ceomempuyieckue
npeobpazosanus
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JECATUYIHOM 1poou,
4uClia, 3aITUCaHHbIE C
HCII0JIb30BAHUEM
apudmeTnyeckoro
KBaJIpaTHOI'O KOPHSI,
KOpHe# creneHu 0oJbiie
2;

— wnaxoauth HOJI m HOK
Pa3HbIMH CcIIOCO0aMU U
HCII0JIb30BATh UX MPU
pelIeHUH 3a]1aY;

—  BBINOJHATH BEIYUCICHHS
U nipeoOpa3oBaHUs
BBIPAYKCHU,
coJIeprKaIInX
JeHCTBUTENbHBIC YHCIIA,
B TOM YHUCJI€ KOPHU
HATypaJIbHBIX CTEIEHEH;

—  BBINIOJIHATH CTAHAAPTHBIE
TOXK]IECTBEHHbBIC
peoOpa3oBaHUs
TPUTOHOMETPUYECKHUX,
norapuMHUUECKHUX,
CTETECHHBIX,
UppalMOHATBHBIX
BBIPaKCHU.

B nosceonesnoti orcuznu u
npu U3y4eHuu Opy2ux
npeomemos:

—  BBINIOJIHATD U OOBSCHATH
CpPaBHEHHUE PE3yJIbTaTOB
BBIYMCIICHUI TIPH
PELIEHNN IPAKTUYECKUX
3aJ1a4, B TOM YHUCJIE
NPUOIHNKEHHBIX
BBIYMCIICHHU I, UCITOIb3YS
pa3Hble CIIOCOObI
CPaBHEHUM;

— 3aIUChIBaTh, CPABHUBATD,
OKPYIJISATh YHCIIOBBIE
JaHHbBIE peaTbHBIX
BEJIMYHH C
HCIOJIb30BAHUEM Pa3HBIX
CHUCTEM U3MEPEHUS;

— COCTaBJIATh U OLIEHUBATh
pa3HBIMHU CIIOcO0aMu
YHCIIOBBIE BBIPAXKEHUS
IIPU pELICHUN
MPAKTUYECKHX 337134 U

3a7a4 U3 ApYrux
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Y4eOHBIX TIPEIMETOB

Ypasnenusa u
HepaseHcmea

CBoOoaHO OnIEepUpPOBATH
MOHATUSIMH: YpaBHEHUE,
HEPaBEHCTBO,
PaBHOCUJIbHBIE
YpaBHEHUS U
HEPaBEHCTBA, ypaBHEHUE,
SIBJISIOILIEECS CIIECTBUEM
JPYroro ypaBHEHUs,
YpaBHEHU,
paBHOCUJILHBIC HA
MHO>KECTBE,
PaBHOCHUIIbHBIE
npeoOpa3oBaHus
YpaBHEHUH;

pelaTh pa3Hble BUIbI
YPAaBHEHUU U HEPABEHCTB
U UX CUCTEM, B TOM
quClie HEKOTOPbIe
ypaBHeHus 3-i u 4-i1
cTeneHeu, ApooHo-
paloHaIbHbIe U
UppalMOHAIIbHBIE;
OBJIaJIETh OCHOBHBIMU
TUIaMU TIOKa3aTeNbHBIX,
Jorapu(MHIECKuX,
UppalMOHATIbHBIX,
CTEIIEHHBIX YPABHEHUN U
HEPABEHCTB U
CTaHJIapTHBIMU
METOJIaMU UX PEIICHUN U
MPUMEHSATh UX TIPH
pELIECHNN 3a]1a4;
MPUMEHSATH TeopeMy be3y
K PELIECHUIO0 YPaBHEHNUN;
IIPUMEHSTh TEOPEMY
Buera niis pemenus
HEKOTOPBIX YPAaBHEHUI
CTEIIEHH BBIILIE BTOPOIi;
ITOHUMATh CMBICIT TEOPEM
0 PaBHOCUJIbHBIX U
HEPABHOCUJIBHBIX
npeoOpa3oBaHUIX
YPaBHEHUH U YMETb UX
JI0Ka3bIBaTh;

BJIaIETh METOIaMHU
pelLIeHNs] ypaBHEHUH,
HEPAaBEHCTB U UX CHUCTEM,
YMEThb BBIOMpATh METO]]
pelieHus u
000CHOBBIBAaTh CBOM

Jlocmuoicenue pezyromamos pasoena 11,

€80000HO onpedenams mun u bloupamy
Memoo peulenusi NOKa3amenbHblX U
Jlo2apughmuyeckux ypasHeHuil u HepaseHcms,
UPPAYUOHATILHBIX YPAGHEHUU U HEPABEHCMS,
MPULOHOMEMPUUECKUX YPABHEeHUT U
HEpAageHcma, Ux cucmem,

C80000HO peuams cUcmembl TUHEUHbIX
VPABHEeHU,

peuiamsb 0OCHO8Hble MUNbl YPAGHEHU U
HEpPAagencme ¢ napamempamis;

NpUMEHAMb NPU peuleHuu 3a0a4
nepagerncmea Kowu — bynaxoeckozo,
bepuynnu;

umMemyv npedcmasieHue 0 HepageHcmeax
MeHCOY CPeOHUMU CIMENneHHbIMU
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BBIOOD;

UCTIOJIB30BATh METOT
WHTEPBAJIOB JIJIs
peleHHsI HEPaBEHCTB, B
TOM YHCIIe TPOOHO-
panroHaNbHBIX U
BKJTIOYAOIIUX B ceOs
MppalroHaIbHbIe
BBIPA)KCHUS;

pelare anredpandeckue
ypaBHEHHUS U
HEPaBEHCTBA U MX
CHCTEMBI C IapaMeTpaMu
anreOpanvyecKuM 1
rpadUueCcKUM METOIaMHU;
BJIAJICTh Pa3HBIMU
METOAaMHU
JI0Ka3aTebCTBa
HEPaBEHCTB;

pelaTh ypaBHEHHS B
EJIBIX YNCIIaX;
M300pakaTh MHOXKECTBA
Ha IJIOCKOCTH,
3aJ]aBacMbIc
YpaBHEHHSIMH,
HEPaBEHCTBAMH M UX
CHCTEMaMH;

CBOOOJTHO UCTIOJIb30BATh
TOKIECTBEHHbIE
npeoOpa3oBaHusl IpU
pellieHUH ypaBHEHUN U
CUCTEM ypaBHEHUI

B noeceonesnoii sorcusnu u

npu u3yueHuu Opyaux
npeomemos:
COCTABIISITh M PEIIaTh
ypaBHEHWsI, HEPaBEHCTBA,
UX CUCTEMBI IIPH
pEIIeHNH 3a71a9 JPYTUX
y4eOHBIX MPEIMETOB;
BBITIOJTHSATE OIEHKY
MPaBIOTIOI00MS
pE3yNbTaToB,
MOJTy9aeMBIX TIPH
pEIICHUN PA3ITUYHBIX
YpaBHEHUI, HEPABEHCTB
U UX CUCTEM IPHU
peIIeHNH 3a71a49 JPYTUX
y4eOHBIX MPEIMETOB;
COCTABIISITh M PEIIaTh
YpaBHCHHSI U
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HEPaBEHCTBA C
rapameTpamu npu
pelIeHnN 3a1a4 JpyTrux
y4eOHBIX IPEIMETOB;
COCTaBJISITh YpaBHEHUE,
HEPAaBEHCTBO WM UX
CUCTEMY, OIMCHIBAOIIINE
pEeaJIbHYIO CUTYAIUIO WU
MIPUKIIAJHYIO 3a7a4y,
UHTEPIPETUPOBATH
MIOJTyYEHHbBIE
pe3yJIbTaThl;
HCII0JIb30BaTh
MIPOrpaMMHBIE CPEJICTBA
IIPYU PELICHUN OTIEIbHBIX
KJIACCOB YPABHEHUU U
HEPABEHCTB

Dynkyuu

Biagers nonstusamu:
3aBHCUMOCTH BEITUYHMH,
(byHKIHUSA, apryMEeHT U
3Ha4YeHUE QYHKIUH,
00J1acTh onpeAeIeHUs U
MHOYKECTBO 3HaUEHUI
byHkmum, rpadux
3aBUCUMOCTH, I'pauk
GbyHKINH, HYTTHT
(GyHKINHU, TIPOMEKYTKH
3HAaKOMOCTOSIHCTBA,
BO3pacTaHHe Ha
YHCIOBOM ITPOMEXYTKE,
yOBIBaHUE HA YHCIOBOM
MIPOMEKYTKE,
HaubosblIee U
HaMMEHbIIIee 3HAYCHNE
(YHKIIUU Ha YUCIIOBOM
MIPOMEKYTKE,
NepUoTNIecKas
GyHKIMSA, IEPUO],
YeTHas U HeueTHast
GbyHKINU; yMETh
PUMEHSTH 3TH MOHITHUS
NIPU PELIeHNUH 3ajay;
BJIAJIETh MOHATHEM
cTeneHHast QyHKIMS;
CTPOUTH ee TpaduK U
YMETh IPUMEHSTh

Llocmusicenue pezynomamos pazoena 11;
611a0enmsb NOHAMUEM ACUMNIMOMbL U YMeNb
€20 NPUMEHsIMb NPU peuleHul 3a0ay;
npUMeHsIMb MemoObl peulenus nPpOCmeuuux
oughghepenyuanvuvix ypasHenuii nepeozo u
8MOPO20 NOPSOKOB
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CBOMCTBA CTEIICHHON
(GYHKIMH TTPU PEIICHUH
3ajau;

BJIAJI€Th IOHATUAMU
noka3zarenabHast QyHKIMS,
HKCHOHEHTA; CTPOUTDH UX
rpadMKu 1 yMETh
IIPUMEHATH CBOMCTBA
MOKa3aTeabHON (PYHKITUH
IIPU PELICHUH 3a7ay;
BJIJICTh OHITHEM
norapudMugeckas
(GyHKLHUS; CTPOUTD €€
rpaduK 1 yMeTh
IIPUMEHSATH CBOICTBA
JorapupmMuUecKont
(GYHKLINU IPU peIIeHUH
3ajad;

BJIaJI€Th MOHITUAMHI
TPUTOHOMETPHUUYECKHE
(GYHKLIMU; CTPOUTH UX
rpaduKu U yMETb
IIPUMEHATH CBOMCTBA
TPUTOHOMETPHUYECKUX
(GyHKIMH TpU perIeHud
3ajau;

BJIQJIETh MTOHITHEM
oOparHas QpyHKUHS;
MPUMEHSTH 3TO MOHATHE
IIPU pPELIeHNH 3ajay;
MPUMEHSTH TP PEIICHUN
3a/1a4 CBOMCTBA
(GyHKLUI: 4eTHOCTD,
NEPUOIUIHOCTb,
OrPaHUYEHHOCTb;
MPUMEHSTH TP PEIICHUN
3aja4u npeoOpa3oBaHUs
rpaduKoB PyHKIIHIA;
BJIJIETh MTOHITUSIMHI
YHCIIOBast
MOCJIeI0BATENbHOCTb,
apupMeTHyecKas u
reoMeTpruecKas
MIPOTPECCHS;
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— MPUMEHATH NPU PEIICHUU
3a/1a4 CBOMCTBA U
MIPU3HAKU
apudmeTnyeckoit u
reOMETPUYECKOM
IIPOrPECCUM.

B nosceonesnoti orcuznu u
npu u3yueHuu Opyaux
VUEOHBIX NPEOMEMOB:

—  ONpenensaTh 1o
rpadukam u
UCIOJIb30BATh IS
pelieHus: MPUKIATHBIX
3a7a4 CBOIMCTBA
peaNbHBIX MPOIIECCOB U
3aBUCUMOCTEN
(HambomnpiINe U
HAaUMEHbBIIINE 3HAYCHUS,
MIPOMEXKYTKH
BO3pacTaHUs U yObIBaHUS
(GyHKINHU, TIPOMEKYTKH
3HAKOITIOCTOSIHCTBA,
ACUMIITOTBI, TOUKH
neperuoa, nepuoj u
T.L.);

— HMHTEPHpPETUPOBATH
CBOICTBa B KOHTEKCTE
KOHKPETHOU
MPaKTUYECKOW CUTYyAIlUH;

—  ONpEenemsiTh Mo
rpadukam npocrennne
XapaKTEPUCTUKU
MEPUOIUYECKUX
MPOLIECCOB B OMOIIOTHH,
SKOHOMUKE, MY3bIKE,
PaINOCBSI3H | JIP.
(ammuTyna, Nepuos u
T.I1.)

Inemenmol
Mamemamuyecko
20 ananuia

— Brnagers nonstuem
0ecKOHEeYHO yObIBaroIias
reoMeTpHYIecKas
nporpeccust 1 yMeTh
PUMEHSATH €r0 NPU
pelLIeHNH 3a/1a4;

— HNPUMCHATH A1 PCIICHHUA
3a71a4 TEOPHIO MPEETIOB;

— BJIaACTh NOHATHUIMU

—  Jlocmuoicenue pe3ynomamog pazoena 11,

Cc80000HO 811A0eMmb CIMAHOAPMHbIM
annapamom Mamemamuyeckoeo aHaiu3a ous
BbIYUCTEHUS NPOU3BOOHBIX DYHKYUU OOHOU
nepemeHHou,

C80000HO NPUMEHAMb ANNApam
MamemMamuyecKko20 aHaiu3a o
uUCccIe008aHusi YYHKYULl U nOCMpoeHus
epaghuxos, 6 mom yucie ucciedo8anus Ha
BbINYKIOCHIb,
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OCCKOHEYHO OOJIBIINE U
OCCKOHEYHO MaJIbie
YHUCJIOBBIC
IIOCJICIOBATECALHOCTH 1
yYMETh CPaBHUBATh
OCCKOHEYHO OOJIBIINE U
OCCKOHEYHO MaJIble
MOCJICZI0BATEILHOCTH;

—  BIAJCTh NOHATHUSIMU:
POU3BOIHAS (PYHKIIUH B
TOYKE, TPOU3BOIHAS
byHKINH;

—  BBIYHUCIIATH IPOU3BOTHBIC
AJIEMEHTAPHBIX ()YHKIIUN
M UX KOMOHMHAIIUI;

— HCCIIeoBaTh (PYHKIUH
Ha MOHOTOHHOCTb U
IKCTPEMYMBHI,

—  CTPOUTH IrpaduKu U
MIPUMECHSITH K PEIICHHUIO
3aJ1a4, B TOM YHUCIIE C
apameTpoM;

—  BJAACTh IHOHITHEM
KacaTesbHasl K rpaduky
(GYHKIIUY U YMETh
MIPUMEHSITh €r0 PH
pEIlIeHNH 33]1aY;

—  BJIAACTh MOHITHAMU
nepBooOpasHas
GyHKIHS, ONpeIeIeHHbIN
WHTErpan,

— TMPUMEHSTH TEOPEMY
Hrerorona—Jleiibaumna u
€€ CJICJICTBHS JIJIS
peIIeHus 3a/1a4.

B nosceonesnoii orcusznu u
npu uzyueHuu Opyeux
VueOHbIX NPeoOMemos:

— pemiath MPUKJIaIHbIC
3a7a9M U3 OWOJIOTHH,
(bU3HUKH, XUMUH,
SKOHOMHKH H JPYTUX
MIPEIMETOB, CBSI3aHHBIE C

HUCCICIOBAaHUEM
XAPaAKTCPUCTHUK

onepuposams noHsmuem nepeoooPazHoll
@dyHKYUU 0N pewtenus 3a0al;

081a0emb OCHOBHbIMU C8EOEHUAMU 00
unmeepane Hotomona—Jletibnuya u e2o
npocmeuux NPUMEeHeHUsX,

onepuposams ¢ CMaHOAPMHBIX CUMYAYUSX
NPOU3BOOHBIMU BbICULUX NOPSOKOS,

YyMemb NPpUMEHAMb NPU peuteHuy 3a0ay
CBOUCMBA HENPEPLIBHBIX (PYHKYUIL,

YMemsb NPUMEHAMb NpU peuleHuy 3a0ay
meopemvl Betiepumpacca;

YMemb 8bINOIHAMb NPUOTUNHCEHHbIE
8bIYUCTEHUS (MEMOObl peuleHUs YPasHeH UL,
BLIYUCTEHUS ONPEVENEHHO20 UHMEeSPaNa);
YyMemb NPpUMEHAMb NPULONHCEHUE
NPOU3BOOHOU U ONPeOesieHH020 UHmMe2pand K
peuienuio 3a0a4 ecmecmeo3HaHUs,
61a0emsb NOHAMUAMU 8IMOPAsL NPOU3BOOHAS,
8LINYKIOCMb 2padura pyHKyuu u ymems
uccnedo8amuv YHKYUO Ha 8bINYKIOCHDb

18




MponeCCoOB;

WHTEPIPETUPOBATH
MIOJIyYEHHBIE PE3YIIbTaThI
Cmamucmuka u OnepupoBathb HHocmuoicenue pezynomamos pazoena II;
meopusn 3 OCHOBHBIMH uMemsv npedcmasieHue o YeHmpaibHoU
éepoamuocmet, OMHCaTCIIbHBIMH npeoenvbHoU meopeme;
Jn02uKa u
KoMbunamopuxa XapaKTCpUCTHUKAMU umems npedcmasienue o 8bl00POUHOM

YHUCJIOBOr0 HabOpa,
MOHATHEM T'eHepaTbHast
COBOKYITHOCTb U
BBIOOPKOI1 U3 Hee;
OIIEPUPOBATH
MOHATHSIMH: 4aCTOTa U
BEPOSTHOCTH COOBITHS,
CyMMa M IPOU3BEACHUE
BEPOATHOCTEM,
BBIYUCIISTH BEPOSTHOCTU
COOBITHI HA OCHOBE
MoJ/IcYeTa Yyucia
HCXO/IOB;

BJIaJIeTh OCHOBHBIMU
HNOHATUSAMU
KOMOWHATOPHUKH U YMETh
UX IPUMEHSATH MIPU
pellIeHnH 3a/1ay;

UMETb MIPEJCTaBICHUE 00
OCHOBax TE€OpUU
BEpPOSITHOCTEM;

UMETH IPEJCTABICHUE O
JUCKPETHBIX CIIy4alHbIX
BEJIMYMHAX U
pacnpeeNeHusx, o
HE3aBHCUMOCTH
CIIy4aliHbIX BEJIMYNH;
HUMETh MPEJCTaBICHUE O
MaTeMaTH4eCcKOM
OKUJAHUM U JUCTIEPCUU
CIyYaHBIX BEJIUYMH;
UMETH IPEJCTABICHUE O
COBMECTHBIX
pacnpeneneHusnx
CIIyYailHBIX BEJIMYMH;
IIOHUMATh CYTh 3aKOHA
OOJIBIINX YHCEeN U
BBIOOPOYHOI'O METO/1a
U3MEpEHUs
BEPOSITHOCTEM;

B nosceonesnoii orcusnu u

K03 puyuenme Koppensyuu u IUHeUHOU
pezpeccuu;

umems npeocmasienue 0 CMamucmuyecKux
2unome3ax u nposepke CMamucmuyecKoll
2Unomeswvl, 0 CMamucmuKe Kpumepus u ee
VPOBHE 3HAYUMOCU,

umems npedcmasiienue o Céa3u
IMAUPUYECKUX U MEOPEeMUYecKUx
pacnpeoeneHull;

umems npeocmasierue 0 KOOUpO8aHuu,
080UYHOU 3anucu, 08OUUHOM Oepese;
671a0emb OCHOBHbIMU NOHSAMUAMU TeopUU
epagos (epag, sepuuna, pebpo, cmenern
6epULUHbL, NYMb 6 2paghe) u ymems
NPUMEHAMb UX NPU PEUeHUU 3A0ay,
umemsv npeocmasierue 0 0epesbsx u yMems
NPUMEHAMb NPU PeUeHUU 3a0ay,

611a0enmsb NOHAMUEM CE3HOCTb U YMenb
NPUMEHSIMb KOMNOHEHMbL C8A3HOCMU NPU
peuieHuu 3a0a4,

YyMemb 0Cywecmsisims nymu no peopam,
00x000b1 pebep u eepuiun epagha;

umems npedcmasiieHue 00 dUNepPosom u
2aMUILMOHOBOM NYMU, UMEND
npedcmasieHue 0 mpyoHOCmu 3a0ayu
HAXOANCOEHUSL 2aMUTLINOHOBA NY MU,

611a0enmsb NOHAMUSIMU KOHEYHbLE U CHEeNMHbLE
MHOIHCECMBA U YMEMb UX NPUMEHSIMb NPU
peuieHuu 3a0a4,

yMemb NPUMEHSIMb Memoo
Mamemamuyeckou UHOYKYUuU,

yMemb npumensms npunyun upuxie npu
peuieHuu 3a0au
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npu u3yueHuu Opyaux
npeomemos:

BBIYHCTIATH WIIN
OIICHUBATH BEPOSITHOCTH
COOBITUH B peaIbHOM
KU3HU;

BBIOMpATh METOJIbI
MOIXOJISAIETO
MIPE/ICTABIICHHUS U
00pabOTKHU TaHHBIX

Texcmoewvie
3a0a4u

Pemarsb pa3Hble 3a1aun
MTOBBIIICHHOU
TPYIAHOCTH;
aHAJIM3UPOBATH YCIOBUE
3aJ1a4u, BEIOUpATh
ONTUMAJIBHBIN METOJ
pelIeHus 3aauu,
paccMmarpuBas
pa3IMYHbIC METO/IbI;
CTPOUTH MOJICITH
pEIICHUS 3a1auH,
MIPOBOAUTD
JI0Ka3aTelbHbIe
paccyxaeHus pu
PEIICHUY 33]1a4H,
peliaTh 3a1auu,
TpeOyromiue nepedopa
BapUAHTOB, IPOBEPKHU
yCJIOBHUH, BBIOOpPa
ONITHUMAJILHOTO
pe3ynbTara;
aHATM3UPOBATH
WHTEPIPETHPOBATH
MOJIy4YEHHBIE PEIlIeHUs B
KOHTEKCTE YCIOBHS
3a/1a4¥, BEIOUpATh
pelIeHus, He
MPOTUBOpEYAILIHEe
KOHTEKCTY;

MIEPEBOUTH TTPU
pElIeHNH 3a1a4uu
nH(pOpMAaLINIO U3 OTHON
(hOpMBI 3amHCH B
JPYTYIO, UCTIONB3YS MPH
HEOOXOIMMOCTH CXEMEI,
TabnuLbl, rpadukwy,
JarpamMmel.

B nosceonesnou sxcusnu u

npu U3yyeHuu opyeux
npeomemos:
pemarh NpakTHIYeCKHe

—  Hocmuoicenue pezynomamos pazoena Il
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3a/laud U 33JIa4H U3
JPYTUX TIPEIMETOB

T'eomempus

Bnaners
TeOMETPUUYECKUMU
MOHATHUSIMH TIPH
pelIeHnH 3a1a49 U
MIPOBEICHUT
MaTEeMaTHYECKHX
pacCyXICHHUI;
CaMOCTOSITEITLHO
dhopmynupoBaTh
OTpeeTICHUS
reoMeTpuuecKkux uryp,
BBIJIBUTATh THITIOTE3bI O
HOBBIX CBOWMCTBaX U
MpU3HAKAX
TeOMETPHUECKUX HUTYp
1 000CHOBBIBATH WJTU
OIpPOBEPraTh HX,
00001aTh WIn
KOHKPETH3UPOBAThH
pe3yabTaThl HA HOBBIX
Kiaccax ¢uryp,
MIPOBOJIUTH B HECIIOKHBIX
cllydasix Kiaccu(uKaiuio
buryp 1o pa3Iu4IHbIM
OCHOBAHUSIM;
WCCIIEIOBATh YSPTEKH,
BKJIFOYAs KOMOWHAIINN
¢buryp, U3BIEKaTh,
WHTEPIPETHPOBATH U
peoOpa3oBhIBATH
nH(popMaIuio,
MIPEJICTABICHHYIO Ha
gepTexKax;

peuiath 3aaa4u
TreOMETPUUECKOTO
COJIEpKaHUs, B TOM
YHClie B CUTYaIUsX,
KOT/Ia aJITOPUTM
pelIeHus He CleyeT
SIBHO U3 YCIIOBUS,
BBINOJIHSATh
HEOO0XOIUMBIE IS
pelIeHus 3a/1aun
JIOTIOTHUTETbHBIC
MIOCTPOCHHSI,
HCCIICIOBATh
BO3MOYXHOCTh
MIPUMEHEHHSI TEOPEM U
dbopMyn A peneHus

Hmemwv npedcmasnenue 06
AKCUOMAMUYECKOM Memooe;

61a0emb NOHAMUEM 2eoMempuiecKue mecma
MoYeK 8 NPOCMpPAHCmee U ymembs
NpUMeHAMb UX OJisl peueHus 3a0auy,

yMemb npuMeHsamy 0Jisl peulenust 3a0ay
CBOUCMBA NIIOCKUX U O8YSPAHHBIX Y2l08,
MpPexepaHHo2o yeid, meopemvl KOCUHYCO8 U
CUHYCO8 OJis1 MPexepanHo2o yeid,

e1a0emb NOHAMUeM NepneHOUKVIsPHOe
ceueHue npusMbl U yMens NPUMEHIMb €20
npu peuteHuy 3a0ay;

umems npeocmasienue 0 080UCMEEHHOCMU
NPABULLHBIX MHO202PAHHUKOS;

61a0emb NOHAMUSMU YEHMPATIbHOE U
napanienbHoe NPOeKmuposane u
NPUMEHAMb UX NPU NOCMPOCHUU CeHeHUll
MHO202PAHHUKOB MEeMOOOM NPOEKYULL;
umems npeocmasienue 0 pazsepmke
MHO20CPAHHUKA U Kpamyuaiuiem nymu Ha
HOBEPXHOCTU MHO202PAHHUKA,

umems npeocmaesieHue 0 KOHU4eCKux
CeyeHusIx;

umems npeocmasienue 0 Kacarouuxcst
cghepax u kKomOuHayuu men 8paujeHus u
YyMemb NPUMEHSIMb UX NPU peueHuu 3a0a4;
NPUMEHSIMb NPU PEUUEHUU 3A0aY HOPMYLY
PACcCMOosiHUsL OM MOYKU 00 NIOCKOCTU,
671a0emb pa3HblMU CNOCOOAMU 3A0AHUS
NPSAMOUL YPAGHEHUSMU U YMEeNb NPUMEHSIMb
npu pewenuy 3a0au;

NPUMEHAMb NPU peuleruu 3a0a4 u
Odokazamenbcmee meopem 6eKmopHbiil
Memoo U Memoo KOOPOUHAm;

umMems npedcmasieHue 0o aKkcuomax
obvema, npumeHsIms hopmyivl 00bemMos
NPSAMOY20IbHO20 NAPalielenuneod, nPusmol
U nUPAMuobl, mempa’opa npu peuteHun
3a0ay;

NPUMEHAMb Meopembl 00 OMHOUWEHUSIX
00beM08 npu peueHuy 3a0au;

NPUMEHAMb UHMe2Pal OJisl GbIYUCTICHUS]
00beM08 U NoGepxXHoCmell mei 8paueHusl,
BLIYUCTEHUS NI0WAOU Chepuyecko2o nosca
u 06veMa waposo2o closi;

uMemyb npedcmasieHue 0 O8UNCEHUSX 8
npocmpancmee. napaiielbHoM nepeHoce,
cumMMempuu OMHOCUMENIbHO NIOCKOCHU,
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3azay;
yMeTh (GOpMyIHupOBaTh U
JTIOKa3bIBATh
reOMETPUUECKUE
YTBEPKJICHHUS;

BJIa/IETh NOHITUSIMHU
CTEpEOMETPUU: IIpU3Ma,
napajuieJenuIe/,
NMpamuia, TeTpa’ip;
UMETh MpeJICTaBlIeHUs 00
aKCHOMax CTEpPEOMETPUU
U CJIEACTBUSAX U3 HUX U
YMETb IPUMEHSTh UX IpU
pelnieHuu 3a1ay;

YMETb CTPOUTH CEUEHUS
MHOT'OTPaHHHUKOB C
HCII0JIb30BaHUEM
pa3IMYHbIX METOJIOB, B
TOM YHCJIE U METO/A
CIJIEJIOB;

HMMETH MPEJCTABICHUE O
CKpEUIMBAIOIINXCSA
MPSIMBIX B IPOCTPAHCTBE
U YMETh HaXOJUTh yroJl U
paccTosiHuEe MEXY
HUMU,;

MIPUMEHSTH TEOPEMBI O
NapajuIeIbHOCTU MPSIMBIX
U IUIOCKOCTEN B
MIPOCTPAHCTBE MPU
pELIECHNN 3a]1a4;

YMETb IPUMEHSTh
napajuieabHOe
IIPOEKTUPOBAHUE IS
n300paxeHust PUryp;
YMETb IPUMEHSITh
NIEPIEHIUKYJIIPHOCTU
MIPSIMOM M TUIOCKOCTH ITPU
pELIEeHNN 3a/1a4;

BJIa/IETh MOHATUSIMH
OpPTOTOHAIILHOE
IIPOEKTUPOBAHUE,
HAKJIOHHBIE U UX
IIPOEKIIMH, YMETh
MIPUMEHSTH TEOPEMY O
TpeX NEePIEeHIUKYIIIpax
MIpH pelIeHNH 33]1aY;
BJIA/IETh NOHATUIMHU
paccTosHUuE MEXTY
¢dburypamu B
IIPOCTPAHCTBE, OOIUI

YEHMPANbHOU CUMMEmMPUU, NOBOPOmMe
OMHOCUMENbHO NPAMOU, BUHMOBOU
cumMmempuu, ymems NPUMEHIMb UX npu
peutenuu 3a0ay;

umMemsb npedcmasieHue o niouwaou
OPMO2OHANILHOU NPOEKYUU,

umMemsv npeocmasieHue 0 mpexepanHom u
MHO202PAHHOM Yelle U NPUMEHAMb C8OUCEA
NJIOCKUX Y2ll08 MHO202PAHHO20 V2lld npu
peutenuu 3a0ay;

umMemsb npedCcmasiieHus 0 npeoopPa308anuUU
nooobdus, comomemuu u ymems NPUMeHsImb
UX npu peulenuu 3a0ay;

yMems peuams 3a0a4u Ha Ni0CKOCmu
Memooamu cmepeomempuu,

YyMemb NPUMEHsIMb hopMyibl 00beMo8 npu
peuieHuu 3a0ay
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MEPIEHIUKYIIAP ABYX
CKPEIINBAIOIINXCS
IPSIMBIX U YMETb
IIPUMEHSTH UX IPU
peLIeHuy 3a1ay;
BJIA/IETh TOHATHEM YTOJI
MEXYy TIPSMON U
IJIOCKOCTBIO U YMETh
IIPUMEHSTB €ro IIPH
pelIeHny 3a1ay;
BJIA/ICTh NOHATHAMHU
JBYTPAHHBIN YrOJj, yroJl
MEXy TUIOCKOCTSIMH,
NIEPIECHIUKYIISPHBIE
IJIOCKOCTH U YMETD
IIPUMEHSTH UX IPU
peuieHny 3a1ay;
BJIA/IETh NOHATUAMHU
IIpU3Ma, NapauieIenuIes]
U IPUMEHATH CBOMCTBA
napajuieJenuIea npu
pelnieHuy 3a1ay;
BJIAJIETh TOHATHEM
IIPSIMOYTOJIBHBIN
napajuiejienunes u
IIPUMEHSITH €ro IpU
pELIECHNN 3a]1a4;
BJIa/IETh NOHITUSIMU
MMpaMuJia, BUIbI
MUPaMHUJ, DJIEMEHTBI
MpaBWJIBHON MHpPaMUIbI
U YMETb IPUMEHSTh UX
IIpY pelIeHNH 3a]1aY;
UMETH IPEJCTABICHUE O
Teopeme Dinepa,
MIPaBUJIbHBIX
MHOTOTpaHHUKAX;
BJIQ/IETh MTOHATHEM
IIJIOIIAIN TOBEPXHOCTEN
MHOTOTPaHHHUKOB U
YMETb IPUMEHSTH €T0
IIpY PELICHNN 33]1a4;
BJIa/IETh MOHATHUSIMH Tea
BpaieHus (IHINHAID,
KOHYC, Imap u chepa), ux
CEUEHUs U YMETh
IIPUMEHSTH UX IpU
pelnieHny 3a1ay;
BJIA/IETh NOHATUIMHU
KacaTrelbHbIE IPSIMBIE U
MJIOCKOCTH M YMETh
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MPUMEHSITh U3 MIPU
peIIeHIH 3a/1aY;

— UMETh MPEJACTABICHUS O
BIIMCAHHBIX U OMMCAHHBIX
chepax u yMeTh
MPUMEHSTH UX MIPH
peIIeHUH 3a]1a4;

—  BJIAJIETh MOHATUSIMU
00BbeM, 00BEMEI
MHOTOTPaHHHUKOB, Tell
BpAIlICHUS U IPUMECHSTh
UX MIPH PEUICHUH 3a/1a4;

— UMEThH MPEACTABICHUE O
pa3BepTKe WINHAPA U
KOHYCa, TUTOIIa T
MOBEPXHOCTH IHIUH]IPA
1 KOHYCa, YMETh
MPUMEHSTh UX TIPH
pEIICHUN 33]1aY;

— HMMETh MPEJICTABJICHUE O
iomaau chepbl 1 yMeTh
MIPUMEHSITh €T0 TIPH
peILICHUH 3a]1a4;

— yMeTh pemaTh 3a7a9d Ha
KOMOWHAIIMH
MHOTOT'PaHHHUKOB U TEJ
BpAIIICHHUS,

— HMETh MPEJICTABICHUE O
MoI00MH B MMPOCTPAHCTBE
¥ yMETh pemaTh 3a71a9u
Ha OTHOIIIEHHE 00BEMOB
U IUIOIaen
MOBEPXHOCTEN MOJOOHBIX
¢buryp.

B nosceonesnoil srcuznu u
npu u3yyeHuu opyeux
npeomemos:

—  COCTaBJISTH C
HCIOJIb30BaHUEM
CBOMCTB r€OMETPHUECKUX
¢buryp MareMaTu4ecKue
MOJIETIH JITISl peLIeHUS
3aJ1a4 MPaKTUIECKOTO
XapakTepa u 3a/1a4 u3
CMEXKHBIX JUCIUILINH,
HCCIIeIOBATh
MTOJTYYEeHHBIC MOJICTTH U
UHTEPIPETHPOBATH
pe3ysbTaT

Bexkmoput u — Bnagets nonsTusMu —  Hocmuoicenue pezynomamos pazoena I1;
Koopounamol 6 BEKTOPBI U HX
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npocmpancmee

KOOpPJIWHATEI,

YMETh BBITOJIHATh
oreparyu Hajl
BEKTOpaMH;
HCII0JIb30BATh CKATSIPHOES
POM3BEICHNE BEKTOPOB
[IPH PELICHUH 3a71a4;
PUMCHSTh YPaBHEHHUE
IJI0CKOCTH, (hopmyiy
PACCTOSTHHS MEXKTY
TOYKaMH, YPABHCHUC
cepbl MpH perIeHu
3ajay;

MPUMEHSTH BEKTOPBI U
METOJl KOOPMHAT B
MIPOCTPAHCTBE TPH
pelLICHUH 3a1a4

Haxooums 06vem napaiieienuneod u
mempa’opa, 3a0aHHbIX KOOPOUHAMAMU
CBOUX BEPULUH;

3a0aeams NPAMYIO 8 NPOCMPAHCNEE;
HAxXoo0ums paccmosuue om mouku 00
NJIOCKOCMU 8 CUCmeMe KOOPOUHAM,
HAxXo0ums paccmosHue mexcoy
CKPeWUBAIOWUMUCS NPAMBIMU, 3A0AHHLIMU 8
cucmeme KOOpOUHam

Hcemopusa
Mamemamuku

Nwmets npeacrasnenue o
BKJIQJI€ BBIJAIOIIUXCS
MaTEMaTUKOB B pa3BUTHE
HAyKH;

IIOHUMATh POJIb
MaTEMaTHKHU B Pa3BUTHH
Poccun

Jocmuoicenue pezyromamos pazoena 11

Memoowt
MaAmemMamuKu

Hcmonp30BaTh OCHOBHBIE
METOJbI JOKA3aTeILCTBA,
MPOBOJIUTH
JIOKa3aTeJIbCTBO U
BBITIOIHSTE
OIPOBEPIKEHUE;
MIPUMEHSTh OCHOBHBIE
METO/bI PELIEHUS
MaTeMaTUYEeCKHUX 3a7a4;
Ha OCHOBE
MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEN B
IpupoJie
XapaKTEPU30BaTh KPacoTy
U COBEPILEHCTBO
OKPY’KaIOIIEro Mupa u
MIPOU3BEICHUN
HCKYCCTBa;

MIPUMEHATH POCTENIIINE
MIpOrpaMMHBIE CPECTBA U
3JEKTPOHHO-
KOMMYHHKAIIMOHHBIE
CHUCTEMBI MIPH PEIICHUN
MaTeMaTUYeCKUX 3a7ad;
MIOJIB30BAThCS
MIPUKJIATHBIMU

—  Jlocmuoicenue pe3ynvmamog pazoena 11,

NPUMEHSIMb MAMeMamu4ecKue 3HaHus K
UCCTEO0BAHUIO OKPYICAIOUE20 MUPA
(MoOenuposanue puzuneckux npoyeccos,
3a0a4u IKOHOMUKU)
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porpaMMaMu U
MIporpaMMaMu
CHMBOJIBHBIX
BBEIUUCIIEHUN IS
HCCIEI0BaHNs
MaTEMAaTHYECKHUX
00BCKTOB

II.  COAEPXAHHUE YUEBHOI'O IIPEIMETA

AureOpa U HaAYAJIAa MATEMATHYECKOT0 AHAJIN3A

[loBTOopenue. Pemenue 3amad ¢ HUCIONB30BAHUMEM CBOWCTB YHMCEI M CHUCTEM
CUHUCJIEHUS, JETUMOCTH, JOJEH U YacTell, MPOLUEHTOB, MOAYJIel yucen. Pemenue 3anau
C WCIIOJb30BAHUEM CBOMCTB CTENEHEW M KOpPHEH, MHOTOWIEHOB, MNpPeoOpa3oBaHUIl
MHOTOYJIEHOB M  JAPOOHO-pallMOHAIBHBIX  BbIpakeHUM. Pemenwe 3amau  c
UCIIOJIb30BaHUEM T'paayCHOM Mephl yria. Moayne 4ducina U ero cBoicrsa. Pemenue
3a/lay Ha JBUKEHUE U COBMECTHYIO padOTy, CMECH U CILIAaBbl C MOMOILIBIO JIMHEUHBIX,
KBaJIpaTHBIX U JPOOHO-pAllMOHAJIBHBIX YpaBHEHHM M uX cuctem. Pemenue 3amay c
IIOMOIIBI0 YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, C
OpUMEHEHUEM  H300paKeHUs YUCIOBBIX IPOMEXKYTKOB. Pemienne 3amau  c
UCIOJIb30BaHUEM YHCIOBBIX (yHKUMH M uX rpadukoB. Mcrnonb3oBaHHe CBOWCTB U
rpauKOB JUHEHHBIX W KBAJAPATUYHBIX (PYHKIMH, OOpaTHOW MPOMOPUUOHAIBHOCTU U
byHKUIAN y=+x. ['padrueckoe penieHre ypaBHEHUN W HepaBeHCTB. Mcnosib3oBaHue
omepanuyd HaJ MHOXKECTBAMM U BBICKa3blBaHUAMU. lcmonb3oBaHME HEPABEHCTB U
CHUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOMN, YMCIOBBIX MPOMEXYTKOB, UX OOBEAMHEHUIN
u mnepeceueHui. lIpuMmeHeHWe mNpu peleHur 3agad CBOWCTB apu(MeTHUecKOol u
r€OMETPUYECKOW  MPOTPECCHH, CYMMUPOBAHUSA OEeCKOHEUHOM CXOASLIEUCS
r€OMETPUYECKON IPOTPECCUM.

MHoxecTBa (4UCIOBBIE, TeOMETpUUYECKUX (DUTYp). XapaKTepUCTUUECKOE CBOMCTBO,
3JIEMEHT MHOKECTBA, IyCTOe, KOHEUHOE, OECKOHEUYHOEe MHOXecTBO. CriocoOb! 3aaHus
MHOXkecTB [logMHOXkecTBO. OTHOWIEHWS MPUHAIJIEKHOCTH, BKIFOUECHUS, PABEHCTBA.
Omneparuu Hang MHOkecTBaMu. Kpyru Diinepa. Koneunsie 1 6€CKOHEYHbBIC, CUETHBIC U

HECUYETHbIE MHOXkeCTBA. Llenble M panuoHanbHblEe Yucia. JIeWCTBUTENIBHBIE YHCIIA.
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Ilpubauosicennvie  gviyucaenus. llepBuyHble  NPEACTABICHUS O  MHOYECTBE
KOMIUIEKCHBIX — 4HCel. Jleucmeusi ¢  KomniekcHulmu  wuciamu. Komniexcho
conpsicennvle yucaa. Mooyne u apeymenm wuucna. Tpuconomempuueckas gopma
KOMNJIEKCHO20 Yucaa. Pewenue ypasnenuil 6 KOMNIeKCHbIX YUCTAX.

YMmozaknoueHusi. OO0CHOBaHUS U JTIOKA3aTeNIbCTBO B MaTeMaTuke. Teopembl. Buibl
MaTEMaTUYECKUX YTBEPKIEHUU. Buowvl ookazamenvcme. Mamemamuueckas unoyKyus.
Ymeeporcoenus: obpamnoe OaHHOMY, NPOMUBONOJIONCHOE, obopamHoe
NPOMUBONONIOHNCHOMY OanHOoMy. [Ipu3HaK M CBOMCTBO, HEOOXOAMMBIE U JOCTATOYHbIC
YCIIOBHS.

OcHoBHasi TeopeMa apudmeruku. OcTaTku U cpaBHEHUA. Anroput™m EBkiupa.
Kuraiickas Teopema 00 ocrarkax. Manas teopema ®DepMma. Qq-UYHBIE CHCTEMBI
cuncienus. OyHKus Diiepa, Yuciao U CyMMa JEIUTENEH HAaTypaIbHOTO YHCIa.

Pannannas Mepa yria, TPUTOHOMETPUYECKAsT OKPY>KHOCTh. TpUTOHOMETPHUUECKHUE
GyHkuuu yucen u yriaoB. Dopmyiibl TpPUBEAEHUS, CIOXKEHUS TPUTOHOMETPUYECKUX
byHKUMA, GOpMyIbl IBOMHOTO U MOJOBUHHOTO apryMeHTa. [IpeoOpa3oBaHue CyMMBI,
Pa3HOCTHU B MIPOU3BEEHNUE TPUTOHOMETPUUYECKHUX (DYHKIIHIA, 1 HA0OOOPOT.

Hynmu ¢yHKUMH, TPOMEXYTKM 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. HauOonbliee u

HauMeHbllee 3HadeHue pyukiuu. [lepuonuueckne GyHKIMM U HAUMEHBIIUA TIEPHO/I.

YerHble U HedeTHble DyHKIMH. Pyukyuu «OpobHas uacme uuciay y=1{x} u «yenas

uacmo wucnay y=|x].

Tpuronomerpuueckue GyHKIIUUA YACITOBOTO apryMEHTa y=cosx, y=sinx, y=tgx,
y=ctgx. CBOICTBa U TpaUKN TPUTOHOMETPUIECKUX (QYHKIIUM.

OOpatHble TPUTOHOMETPUYECKUE (PYHKIMU, UX TJIaBHbIC 3HAYCHHS, CBOWCTBA U
rpaduku. TpuroHomerpudeckue ypaBHeHHS. OIHOPOAHBIE TPUTOHOMETPUUECKHUE
ypaBHEHHUs. PelieHue mpocTermnx TPUTOHOMETPUYECKUX HepaBeHCTB. [Ipocreimue

CHUCTEMBbI TPUTOHOMETPUUECKHUX YPABHEHH.
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Crenenb ¢ JEWCTBUTEIBHBIM I[IOKa3aTesieM, cBoiicTBa creneHu. [Ipocrelinive
MOoKa3aTelIbHbIe YpaBHEHUS U HepaBeHCTBA. [lokazarenbHas QyHKIUS U €€ CBOMCTBA U
rpaduk. Yucno ¢ u QyHKIusa y=e¢" .

Jlorapudm, cBoiictBa norapudma. JlecaTMuHbId W HATypajdbHBIA JIOTapUpM.
[IpeoOpazoBanue norapudpMuueckux BoIpakeHUi. Jlorapudmudeckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmuyeckast QyHKIUS U €€ CBOMCTBA U rpaduk.

CrerneHHast QyHKITUS U €€ CBOMCTBA U Tpaduk. MpparmoHaibHbIe ypaBHCHHUS.

Meton wuHTEpBaioOB Mg pelieHUs HepaBeHCTB. [IpeoOpazoBanusi rpadukoB
GyHKUMNA: CHBUT, YMHOXKEHHME HA YHCIO, OTPAKEHHE OTHOCHUTEIIBHO KOOPIWHATHBIX
oceil. ['paduueckue MeToabl penieHnsl ypaBHEHUd U HEPABEHCTB. PerieHue ypaBHEHUN
Y HEPABEHCTB, COAECPIKAIINX [IEPEMEHHYIO MO 3HAKOM MOAYJIS.

CucTteMbl TMOKa3aTENIbHBIX, JIOTAPU(PMHUUECKUX U HUPPALMOHAIBLHBIX YpPaBHEHUHU.
CucteMbl MOKa3aTeNbHBIX, JOTApU(PMUUECKUX U UPPALIUOHATIEHBIX HEPABEHCTB.
B3aumuo oOpatabie Pynkiuu. I'paduku B3auMHO 0OpaTHBIX (QYHKIIHMA.

VYpaBHEHUS, CHCTEMBI YPAaBHEHUH C TapPaMETPOM.

@opmyna bunoma Hvtomona. Pewenue ypasnenuii cmenenu vlute 2 cneyuanbHbix
6uoos. Teopema Buema, meopema be3y. I[Ipusooumvsie u nenpusooumvie MHOSOUIEHDL.
OcHosnas meopema aneeopvl. Cummempuueckue MmHo204nenbl. Llenouuciennvle u
YeN03HAYUHbIE MHO2OYIEHDI.

[lonsitue mnpenena Q@yHkuuu B Touke. [lowamue npedena @yHkyuu 8
beckoneunocmu. Acumnmomul epaguka @yuxkyuu. CpasHenue OECKOHEUYHO MANbIX U
beckoneurno oonvuux. HenpepbiBHOCTh (pyHKIMU. C0licea HenpepbleHbIX (DYHKYUILL.
Teopema Betiepuwimpacca.

HMudbdepenuupyemocts pynkiuu. [IponsBonnas Gpyukimu B Touke. KacatenbHas k
rpaguxky @yHkuuu. ['eomerpuueckuii M (PU3MYECKUI CMBICT  IPOU3BOJIHOM.
llpumenenue npoussoonoii 6 ¢usuke. IIpon3BogHBIE >JIEMEHTAPHBIX (DYHKIIHIA.
[TpaBuna nuddepermupoBanus.

Bropas npousBoiHas, ee TeOMeTpuYecKuil U U3NUECKU CMBICIT.
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Touku sKkcTpemyma (MakcumMyma M MHHUMYyMa). MccnenoBaHue 3J€MEHTapHbBIX
GyHKUMNA HA TOYKH DKCTpEMyMma, HauOoJiblllee U HAaMMEHbIIEe 3HAYEHHE C MOMOIIBIO
npousBoAHOU. [locmpoenue epagukos @yHKYyuti ¢  HNOMOWBIO  NPOUIBOOHBIX.
Ipumenenue npouzeoonol npu pewienuu 3aday. Haxoocoenue saxcmpemymos hynxyuil
HEeCKONbKUX NepeMeHHbIX.

[TepBooOpasnas. Heompenenennwiii unTerpan. I[lepBooOpasHbie 37€MEHTApHBIX
byukmui. Ilnomanes KpuBoiuHeWHOW Tpameuun. Popmyna HeroTona-JlenOHua.
OnpeneneHHbll UHTETpai. Bwiuucienue niowadeu niockux gueyp u obvemos mei
8paweHusl ¢ NOMOWbIO UHMe2pad.

I'eomerpus

[ToBTOpeHue. PelieHue 3aiad ¢ MCHOJIB30BAHUEM CBOMCTB (DUTYp Ha TJIOCKOCTH.
Pemienne 3amau Ha JOKAa3aTENbCTBO M IOCTPOCHHE KOHTpHpUMEpPOB. [IprmeHneHue
MPOCTENIINX JIOTUUECKUX TMpaBuil. PemieHue 3agay C HKCIOJIB30BAaHUEM TEOPEM O
TPEYTOJbHUKAX, COOTHOIICHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (haKTOB, CBS3aHHBIX
C 4YeThIpeXyrojpbHUKamMu. PerieHue 3agad ¢ HCMOIb30BaHHEM (PAKTOB, CBS3AHHBIX C
OKPY>XHOCTSIMU. PerieHue 3amay Ha M3MEPEHUS HA TJIOCKOCTH, BBIUYMCICHUS JUJIUH U
wiowaaei. Pewenue 3adau ¢ nomowbio 6eKmMopos u KOOpOUHam.

Harnsignas crepeomerpus. [Ipu3ma, napamienenunes, nupaMuaa, TETpasap.
OCHOBHBIE TIOHSTHUSI TEOMETPUHU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CJICICTBUS
u3 Hux. [lonamue 06 axcuomamuiueckom memooe.

[TocTpoeHne ceyeHHM MHOTOIPAaHHUKOB METOJOM  ciedoB. lleHTpanbHOE
npoekTupoBanue. [loctpoeHne ceueHnii MHOrOTpaHHUKOB METOAOM MPOEKIUH.

CkpemuBaronyecss TpsiMble B TPOCTPAHCTBE. YTOI MEXAy HUMU. Memoouvl
HAXO0XHCOEHUSL PACCMOSAHULL MeHCOY CKPEUWUBATOWUMUCS NPAMBIMU.

Teopembl O mMapauIEIBHOCTH MPSIMBIX H IUIOCKOCTEM B  MPOCTPAHCTBE.
[MapannensHOE€ TpoeKTHpOBaHWE U H300paxkeHue duryp. [eomempuueckue mecma
Mouex 8 Npocmpancmaee.

[leprieHIUKYISIPHOCTh MPSAMON U TIOCKOCTH. OPTOrOHaIbHOE MPOECKTUPOBAHUE.

Haxnonusle u npoekuuu. Teopema 0 Tpex NMeprneHauKyIsipax.
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Buovr mempasopos. Opmoyenmpuueckuil mempa’dp, KaApKACHbIU mempasop,
pasnocpaunblii. mempal’op. Illpsamoyeonvusiii mempas’op. Meduanvl u oOumeouanvl
mempasopa. /locmpausanue mempasopa 00 napaiieyienuneod.

Paccrosnus mexny ¢urypamu B mpoctpaHcTBe. OOMUA MEpICHIUKYISAP ABYX
CKPEUIUBAIOIINUXCS MTPSMBIX.

Yrmer B mpoctpaHcTBe.  llepneHnuKkynsipHble  MIIOCKOCTH.  [lnowjads
0pmo2oHanbHoU npoekyuu. IlepnenouxynsapHoe ceyeHue npusmbl.

Bunbl MHOrorpaHHukoB. Pazeepmku muococpanHuka. Kpamuatiwiue nymu Ha
NOBEPXHOCMU MHO20CDAHHUKA.

Teopema Ounepa. IlpaBuibHbIE MHOTOIPAHHUKH. /J[BOUCMBEHHOCMb NPAGUTLHBLIX
MHO202PAHHUKO8

[Tpusma. Ilapamnenenunen. CpoiicTBa mnapamwienenunena. [IpamMoyronabHbIi
napayenenunen. HakiioHHbIe TPU3MBIL.

[Inpamupma. Buael nupamuza. DIEMEHTHl NPaBWIBHOW NuUpaMuabl. [Ilnpamunsl ¢
PaBHOHAKIIOHEHHBIMH peOpamMu U TPaHsIMU, UX OCHOBHBIE CBOMCTBA.

[Tnomany moBepxXHOCTEH MHOTOTPAHHUKOB.

Tena BpameHus: UWIMHAP, KOHYC, map u cdepa. CedeHus MWIMHJpa, KOHyCca U MIapa.
[ITapoBoii cerMeHT, IIapOBOM CJIOM, MIApOBOM CEKTOp (KOHYC).
YcedeHHas nupamMuia ¥ yCEYCHHBIN KOHYC.

KacarenbHble mnpsMble W IUIOCKOCTH. Brucanueie W onucaHHble Cdephl.
Kacarowuecs cgepvi. Kombunayuu men epawjenus.

Bekrtopsl u koopanHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJ
Mexay BekTopamu. CKalsipHOE TPOU3BECHUE.

VYpaBHeHne 1IOCKOCTH. Dopmylia pacCTOSTHUS MEXKAY TOYKAMHU. Y PaBHEHHE
chepol. @opmyna paccmosnusi om moyku 00 niockocmu. Cnocobvl 3a0anusi NPAmMou
VpaeHeHusMuU.

Pewenue 3adau u ookazamenbcmeo meopem ¢ HNOMOWBIO GEKMOPO8 U MemOOOM

KOOpOuHam.
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[Tonsitue o6bema. O6beMbl MHOTOTPAaHHUKOB. OOBEMBI TeNl BpalleHUs. AKcuombl
obvema. Bvieoo dopmyn o0b6vemos npsamoyzonbHo20 napaiieienunedd, Npudmbl U
nupamuovl. Dopmyavt O HaAxodcOeHus obvema mempa’opa. Teopemvr 00
OMHOWEHUAX 0OBLEMOS.

Ipunooicenuss ummeepana K 8vIYUCTEHUIO 00bEMO8 U NOGEpXHOCMeEU mell
spawenus. Ilnowaov cepuueckoco nosica. Obvem waposoco cnos. Illpumenenue
00veM08 npu peueHuu 3a0au.

[Tnomane chepsl.

Paszeepmra yununopa u konyca. Ilnomaas moBepXHOCTH HMIMHIPA U KOHYCA.
KoMOuHaiuy MHOTOrpaHHUKOB U TEJ BpaIllCHUS.

[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB M IUIIOMIAACH MOBEPXHOCTEH
no00HBIX (UTYP.

Hsuoicenusi 6 npocmpancmee: NapaiiesibHulil NEPeHOC, CUMMEMPUS OMHOCUMETLHO
NIOCKOCMU, YEHMPATbHAS CUMMEMPUsl, NOBOPON OMHOCUMENbHO NPSMOII.

Ilpeobpazosanue nooodbus, ecomomemus. Pewenue 3a0au Ha niockocmu ¢
UCNOIL308AHUEM CIEPEOMEMPULECKUX MEeMOO08.

CraTucruka u TEOpUA BepOHTHOCTeﬁ, KOMﬁI/IHaTOpHKa

Hcnonp3oBanue TabIuIl U 1UarpamMm JJis peJCTaBiIeHUs JaHHBIX. Pemenue 3ama4
HAa TPUMEHEHHE OMNMCATENIbHBIX XapaKTEpPUCTUK YHUCIOBBIX HAOOPOB: CpEOHUX,
HaMOOJBIIEr0O M HAWMEHBIIEro 3HAYEHUs, pa3Maxa, JIUCIEPCUU W CTAHIApTHOIrO
OTKJIOHECHMSI. BBIYMCIIEHHEe YacTOT M BEpPOSTHOCTEH COOBITHH. Brruucnenue
BEPOSAATHOCTEM B ONBITaX C PAaBHOBO3MOXXHBIMH  DJIEMEHTAPHBIMH  MCXOJAMH.
Hcnonp3oBanne KOMOMHATOPUKH. BhIuucieHne BeposSTHOCTEN HE3aBUCUMBIX COOBITHH.
Hcnonb3zoBanue (HOpMysbl CIOKEHHS BEPOATHOCTEH, auarpamm OWepa, JepeBa
BeposiTHOCTEH, (hopmyibl bepHysium.
Beposimnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposimuocmen.

VYcioBHasg BepOATHOCTh. [IpaBuiio yMHOXeHUs BeposTHOCTEN. DopMyra MOIHON

BeposiTHOCTU. Dopmyna baiieca.
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JuckpeTHble  ciaydailHble  BelWYUMHbl U pacnpenesieHus.  COBMECTHbIE
pacopeneneHus. PacnpeneneHre CyMMbl U TIPOU3BEICHUS HE3aBUCHUMBIX CIIyYalHBIX
BEJIMYMH. MaremaTtndeckoe OXHUJAaHWE W JUCHEPCUsS  CIyYalhHOW  BEJIWYUHBL.
MareMaTnyecKkoe 0XKUIAHUE U JUCIIEPCHUS CYMMBI CIIyYalHbIX BEJIUYHH.

IV. TEMATHYECKOE INTAHNMPOBAHME

OO0BEM OUCIMILTUHBI U BUJIBI Y4€OHOM paboThI

Bun yaeOHol paboTh O6beM yacoB
MakcuMaiibHas yueOHasi Harpyska (Bcero) 309
OO6s3aTenpHas ayAUTOpHas yueOHasi Harpy3Kka (BCero) 206

B TOM YHCJIE:

TEOPETUYECKUE 3aHATUA 118
ITPAKTUYECKUE 3aHATHS 88
CamocTosiTenbHas paboTa oOy4daromerocs (Bcero) 103
[IpomexxyTouHas arrectanus B popMe sK3aMeHa - 1-2 ceMecTphl
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HaumeHoBaHue pa3jiesioB u

Conep:kanue y4eOHOro MaTepuaJa, JadopaTopHble PadoThI M NPAKTUYECKUE 3aAHATHS,

O0BbeM yacoB

TeM caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs
1 2 3
Beenenune. IloBropenue kypca 7 -9 knacca 6
I13 Nel. BxonHO# KOHTPOJIb 2
Pa3nen 1. /[leiicTBUTe/IbHbIE YU CJIA 8
Tema 1.1. MHokecTBa MHoskecTBa (YMCIOBBIE, TEOMETPUIECKHUX (UTYD). XapaKTEPUCTUIECKOE CBOMCTBO, JJIEMEHT
MHOXECTBA, IIyCTOe, KOHEUHOEe, O0eCKOHEYHOE MHOKeCTBO. CriocOObI 3a/1aHMsI MHOKECTB )
[TonMHOkecTBO. OTHOIIEHUS TPUHAJIEKHOCTH, BKIIFOUEHUS, paBeHCTBa. Onepaiuu HaJl
mMHOxecTBaMu. Kpyru Ditnepa. Koneunrsie n 6eCKOHEUHBIE, CYETHBIE U HECUYETHBIE MHOXKECTBA.
Tema 1.2.PazButue noustust o | Llensle u panmonansHbie yncina. JlelcTBUTeNbHbIE Ynucia. KomniekcHole yucida.
qucle 2
Tema 1.3. [IpubnuxeHHbIC [TpubnikeHus AEMCTBUTEIBHBIX YMCEN KOHEYHBIMU JAECATUYHBIMU  JAPOOSMHU.
BBIYHCIICHUS Toepewnocms npubaudicenus. A6Conomuas u OMHOCUMENbHAS NOZPEUHOCIU NPUOTIUNCEHUSL. 2
Ilpasuna deticmsuii (crnodxcenue (8bluumanue), yMHodceHue, oeierue) ¢ NPUOIUNCEHHBIMU YUCTAMU.
[MpakTnyeckue 3aHATHSA No2.Beimonnenue mpuOIMKEHHBIX BRIYUCICHUHN U IEUCTBUI Ha/l KOMIUIEKCHBIMH YHCTIaMU 2
Paznea 2.KopHu, cTeneHu u jorapugpmsol 12
Tema 2.1.Crenens ¢ Kopuu u crenenn. KopHu HarypanbHOW cTemeHM M3 uyMciaa M HMX cBoictBa. CreneHu c
JEHUCTBUTEILHBIM MIOKA3aTENIEM | pallMOHAIBHBIMU [OKA3aTeNsIMU, WX CBOMcCTBA. CTENeHM ¢ JAEUCTBUTENBbHBIMHM IOKA3aTEISIMU. 2
Ceoticmea cmenenu ¢ 0elicmsumenbHblM NoKazamesnem.
Tema 2.2. Jlorapudmsr Jlorapudm. Jlorapudm uyucna. OcHosHoe nocapugpmuueckoe moxcoecmeo. JlecITUUHBIE U 4
HaTypasibHbIe norapudmel. [IpaBuna nelictuii ¢ norapudmamu. Ilepexod Kk HOBOMY OCHOBAHUIO.
IIpakTHYeckne 3aHATHSA Ne3.IIpeoGpa3oBaHue CTENIEHHBIX BBIPAXKEHUN 2
Ne4 TIpeobpa3oBaHue moka3zaTelbHbIX U JOrapu(PMUUECKUX BBIPAKEHUH. 2
Ne5.KontponbHas pabota Nel 2
Pa3nes 3. IIpsiMble H IIVIOCKOCTH B POCTPAHCTBE 12
Tema 3.1.ITapannensHOCTh B [Ipenmer crepeomerpun. AKCHOMBI cTepeoMeTpur. Hekotopsle ciencTBus U3 akcuom. BzanMHoe 4

IIPOCTPAHCTBE

pacrojoKeHue JABYX TMpAMBIX B NOpoCcTpaHcTBe. llapamienbHOCT, NOpsIMOM M IUIOCKOCTH.
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[TapanienbHOCTh MIIOCKOCTEH.

Tema 3.2.
[TepneHUKYISIPHOCTD B

[lepneHguKyISIpHOCT NPAMONM M IUIOCKOCTH. [leprmeHauKymnsap W HakioHHas. TeopemMa O Tpex
NEePHECHANKYJISIpaXx.  YTroJl MeXAy NOpsMOM M IUIOCKOCThIO. JIByrpaHHBI yroia. Yroil Mexay
IJIOCKOCTAMU. 1IepeHIuKyIIpHOCTD ABYX IJIOCKOCTEH.

POCTPAHCTBE 4
['eomerpuueckre MnpeoOpa3oBaHMsl IMPOCTPAHCTBA:  MapajulebHBI  MEPEeHOC, CUMMETpus
OTHOCHUTEJIBHO IJIOCKOCTH.
IIpakTHYeckne 3aHATHSA Ne6. Pemienue 3anau o reme: «llapamienbHOCTh U NEPIEHANKYISIPHOCTh B IPOCTPAHCTBE» 2
Ne7. Pemienne 3anad 1o reme: «YTIJbl U PaCCTOSHMS B IPOCTPAHCTBE» 2
Paznea 4. KoopanHaTsl U BeKTOPBI 14
Tema 4.1. Meton koopaunar B | [IpssiMoyronbHast (nekapToBa) cucTeMa KOOpJAWHAT B IMpocTpaHcTBe. DopMyiia pacCTOSHUS MEXITY
IIPOCTPAHCTBE JBYMsI TOYKaMM. YPaBHEHHUA NPAMON u naockocmu. VICNONb30BaHUME KOOPAMHAT IIPU PELICHUU 2
MaTEeMaTUYECKUX UM MPHUKIAIHBIX 3a]au.
Tema 4.2.Bextopsl B Bekropsl. Moayne BekTopa. PaBeHCTBO BekTOpoB. CllOKEHHME BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha
MIPOCTPAHCTBE ymcio. PaznojkeHue BeKTopa Mo HalpaBlIeHUSIM. YTOJ MeXAy AByMs BekTopamu. [Ipoekius BekTopa
Ha ock. Koopannats! BekTopa. CkansipHOE NPOU3BEICHUE BEKTOPOB. 2
Kommianapuele BekTOopbl. PasnojkeHue BekTOopa 1O TPEM HEKOMIUIAHAPHBIM  BEKTOPAM.
Mcnosp30BaHNE BEKTOPOB IIPH PEIIEHUU MAaTEMAaTUYECKUX U NPUKJIAJHBIX 3a4a4.
IIpakTHYeckue 3aHATHA Ne8.CocraBnenue ypaBHeHUs IpsIMOT 2
Ne9.JleiicTBust HaJy BEKTOpaMU B KOOPAMHATAX 2
Nel0.Pemenne npocTeimnx 3aaad B KOOpAUHATAX 2
Nel1.Pemenne MmaTeMaTHUECKUX U MTPUKIAIHBIX 3a7ja4 C TIOMOIIBIO BEKTOPOB M KOOPIUHAT 2
Nel2.KontponbHas pabota Ne2 2
Pasnen S. OcCHOBBI TPUTOHOMETPHUH 24
Tema5.1.Tpuronomerpuuecku | Pannannas mepa yrina. BpamarensHoe nsuxenne. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIa.
€ (YHKIIMH YUCIIOBOTO 2
aprymeHra
Tema 5.2. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, GOpMYJibl puBeAeHUs. CHHYC, KOCUHYC U TaHT€HC 6
Tpuronomerpuyeckue CYMMBI M Pa3HOCTH JIBYX yrioB. CHHYC U KOCUHYC IBOMHOIO yria. Qopmyivl NOI0GUHHO20 Y2id.
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bopmyIb

IIpeobpaszosanus cymmsl mpueoHOMempuieckux QyHKYull 8 npouzgeoerue 1 npou38edeHUst 8 CyMMY.
Buipasicenue mpuconomempuyeckux QyuKyuil uepe3 maHzeHc noi08UHHO20 apeyMeHmd.

Tema 5.3. [Ipocreiiime TPUTrOHOMETPUYECKUE YypaBHEHUs. PelleHne TPUTOHOMETPUYECKUX YPaBHEHMI.
TpHUroHOMETpHUECKUe IIpocmetiwue mpuconomempuueckue HepageHcmea. ApKCuHyc, apKKoCUHyc, ApKmaH2eHc 4ucia. 2
ypaBHEHUS
IIpakTHYecKkre 3aHATHS Nel3. 3aBUCHMOCTH MEXy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOTO M TOTO K€ yTIJia 2
Nel4. TIpeoOpazoBaHus MPOCTEUIITNX TPUTOHOMETPUUECKUX BBIPAKEHUU. 2
Nel5. TlpeoOpa3oBaHusi CyMMbI TPUTOHOMETPUYECKNX (DYHKIUN B MPOU3BEICHUE U MPOU3BEICHUS B 7
CYMMY.
Neol6. Pemienue mpocTEeHIINX TPUTOHOMETPUUYECKUX YPABHEHUI 2
Nel7. Pemienue TpUroHOMETPUUECKUX YpaBHEHUN 2
Nel8. Peurenue npoctedmx TpUroHOMETPUUECKUX HEPABEHCTB 2
Nel9. KonrtpoinbHas padora Ne3 2
Pa3nes 6. ®yHKkuuu, HX CBOMCTBA M rpaguKu 24
Tema 6.1 Yucnosas pynkmnus. | Oyakiuu. O6nacTs onpeaeneHus U MHOXKECTBO 3HaUeHUH; rpaduk GyHKIIUHU, TOCTPOEHUE TpadruKoB
Crioco6bl 3a1aHNsT QYHKIIHH, (GYHKINMA, 3aIaHHBIX PA3JIMYHBIMU CITIOCOOAMHU.
CcBOMCTBA CpoiicTBa (PYHKIIMM: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, MEPUOJAUYHOCTH.
[IpomexyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIIEE M HAUMEHbBIIIEE 3HAUEHUS, TOUKU IKCTPEMyMa.
['padmyeckas unTepnperanus. [Ipumeps! QyHKIIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX MpOIeccax U 6
SIBIICHUSIX.
Ob6partnble ¢yHkuuu. Obnacms onpedenenus u odracme sHaveHuu obpammuot @ynkyuu. I'papux
oOpaTHOH (yHKIUH.
Apudmernueckue onepanuu Haja GyHKIuAMU. CioxHas QyHKIHS (KOMIIO3UIUA).
Tema 6.2 Ilpenen GpyHkuuu. ITocnenoBarensHOCTH. CIOCOOBI 3aaHUA M CBOMCTBA YMCIIOBBIX MOCJIEAOBATEIbHOCTEH. [lonamue o
OCHOBHBIE CBOHCTBA npedene  nocieoosamenvhocmu.  Cywecmeosanue  npedena  MOHOMOHHOU — O2PAHUYEHHOU
Npe/Ienos. nocnedogamenvrocmuy. ~ CyMMUpPOBaHHE  TIOCIeOBaTeNbHOCTEH.  beckoHeuHo  yOwiBaromias 4

reoOMEeTpUUECKasi MPOrpeccus U ee CyMMma.
Ionamue o nenpepwvienocmu gynxyuu. Ilonarue o npenene ¢pyHkuuu B Touke. [loBenenne QyHKImiA

Ha OecKOHeuHOCTH. [lonsamue npedena (hyHkyuu 8 beckoHeunocmu. Acumnmomst epagpuxa GyHKyuu.
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Cpasnenue beckoHeuno manvix u Oeckoneuno 6oavwux. HempepsiBHOCTh ¢ynkuuu. Ceoticmea
HenpepuvleHbix Qyukyul. Teopema Betiepwmpacca.

Tema 6.3 IIponsBoanHas

[IpousBonnas. IloHsTHe O MPOM3BOAHON (GYHKUUHU, €€ TEOMETPUUYECKHA M (PU3HUUECKUI CMBICIL.
[IponsBomHas creneHHOW (YHKIMM ¢ HATypaJbHBIM IIOKa3aTelieM. YPaBHEHUE KacaTelIbHOM K
rpaduxy ¢pyHkuuu. [Ipon3BogHbIE CYMMBI, Pa3HOCTH, IPOU3BEICHUS, YACTHOTO.

IIpakTH4yecKkue 3aHATHUSA

Ne20.Brruncnenue npenenos. Buasl HeonpeaeneHHOCTEN U cIOCOOBI UX PaCKPBITHS

Ne21.Bpiuncienyue npou3BoJHON ¢ TOMOIIbIO ONPEIEIECHHUS

No22 TTpumenenue npaBui gudGepeHnpoBaHus

Ne 23 KountponpHas padora Ne 4

Pa3nen 7. Crenennble, noka3zarejbHble, JJorapupmuyeckue H TPUTOHOMeTpUYecKUue (pyHKIMHU

Tema 7.1. Crenennas pyHKIHS

Crenennass QyHKIus, ee cBoiictBa W Tpaguk. B3ammuo oOparHbie (QyHKIUH. PaBHOCHIBHBIC
ypaBHEHUsI U HEpaBeHCTBA. MppanroHanbHbIe ypaBHEHUS U HepaBeHCTBA. IIpousBogHas creneHHON

(GYHKIHIH.

Tema 7.2. Iloka3aTenpHas
byHKIUSA

[lokazarenbHass QyHkuus, ee cBoiicTBa U rpaduk. IlokazaTenbHble ypaBHEHHMsS U HEPaBEHCTBA.
CucTeMbl MOKa3aTeNbHBIX YpaBHEHHH U HepaBeHCTB. [Ipon3BoiHas nmoka3aTeabHON QYHKIUH.

Tema 7.3. Jlorapudmuyeckast
byHKIUSA

Jlorapudmuueckas ¢pyHKIus, ee cBOMCTBA U Tpaduk. Jlorapupmuueckre ypaBHEHUSI U HEPABEHCTBA.
[TpousBoHas norapupmMuuecKoi QyHKIHH.

Tema 7.4.
Tpuronomerpudeckue

byHKIIHA

OO6nacTe omnpenereHUH W MHOXKECTBO 3HAUYEHUH TPUrOHOMETpHUYeCKUX (yHKIMA. YeTHOCTb,
HEYETHOCTb, MNEPUOJUYHOCTh TpUroHOMeTpuueckux QyHkuuil. CpoifctBa (yHKIMH y=cosx,
y =sin x 1 ux rpapuku. CoiictBa QyHKuMu y =1I1gx U €€ rpaduk.

Obpammuvie mpuzonomempuieckue @yHKYUuu.

[IpeobpazoBanus rpadukos. [lapamnenbHblil TepeHOC, CAMMETPUS OTHOCUTENIBHO OCell KOOpAMHAT U
CUMMETPHS OTHOCUTENIBHO Hayaja KOOPAMHAT, CHMMETPHUS OTHOCUTEIBHO MPSIMON ) = X, pacTshDKEHUE
U CKaTHe BAOJIb ocel KoopauHaT.[Ipon3BoiHbIE TPUTOHOMETPUYECKUX (PYHKIIUI.

IIpakTHYeckue 3aHATHA

Ne24 Pemienne uppanoHaabHbIX YpaBHEHUM

No25. Pemenne moka3aTelIbHbBIX ypaBHCHI/Iﬁ 1 IOKa3aTCJIbHBIX HCPABCHCTB
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Ne26. Pemienue norapuMuUecKux ypaBHEHHN U JIOTapu(PMUIECKUX HEPABEHCTB 2
No27 IlocTpoenue rpadukoB CTENEHHBIX, MOKa3aTeIbHBIX, norapuGMUIeCKuX u )
TPUTOHOMETPUUECKUX (PYHKIIHMA.
No28.KontposbHas padota Ne5 )
Pa3znesn 8. MHOrorpaHHuKHU 12
Tewma 8.1.11pu3ma [TonsiTme MHOTOrpaHHHMKA. BepmuHbl, peOpa, rpaHH MHOTOTpaHHUKA. Paszeepmka. Muocoepannvie
venvl. Beinyknvie mnocoepannuxu. Teopema Jiinepa. 4
[Tpusma. I[psimast u naknonnas npusma. [lpaBunshas npusma. [apamnenenunen. Ky6. Cummerpun B
KyOe, B mapauienenunene, B npusme. CedeHus Kyoa, MpU3MbI
Tewma 8.2.ITupamuna [Mupamuna. IlpaBunbHas nupamuga. Ycewennas nupamuoa. Terpadap. Buovl mempa’0pos.
Opmoyenmpuyeckuii ~ mempa’op,  KAPKACHbIL — mempa’op,  PABHOSPAHHLIL — mMempa’op.
IIpamoyzonvHovlii mempasadp. Meduansvl u 6umeouansvt mempas’opa. JJocmpausanue mempasaopa 00 4
napannenrenuneoa. Cummempuu 6 nupamuoe. Ilupamuabl ¢ paBHOHAKIOHEHHBIMM peOpamMu U
TpaHsAMH, UX OCHOBHBIE cBOMCTBa. CeueHus nupaMupl. [lmomany moBepxHOCTe MHOTOTPaHHUKOB.
IIpakTnyeckue 3aHATHSA Ne29. Pemienue 3a/1au Ha HaXOX/I€HUE IIEMEHTOB PU3MbI U TOCTPOCHUSI CEUEHUIA. 2
Ne30. Pemenue 3a/1au Ha HaXOX/I€HUS 3JIEMEHTOB MTUPAMU/IbI U TOCTPOSHHSI CEUEHUI. 2
Pa3nen 9.Tesia 1 noBepxHOCTH BpalleHUsA 12
Tema 9.1.1ununap [Tonsitue nunuHApa. OcHOBaHUE, BHICOTA, OOKOBAs MOBEPXHOCTH, 00pa3yrolias, pa3Beptka. Ocesbie )
ceueHUs U cedens napaiiieibhble 0CHOBAHUIO.
Tema 9.2. Konyc [Tonsitue konyca. OcHOBaHUE, BBHICOTA, OOKOBAsi MOBEPXHOCTH, 00Opa3ytoias, pazseptka. Ocegvie
ceveHus U cevenus napaiieivhvle OCHO8aHU0. DNiunc, 2unepooia, napaboia Kaxk cedenust KoHyca. 2
Yceuennwiti konyc. Hununopuyeckue u Konuueckue nogepxnocmu
Tema 9.3. llap u chepa Cdepa u map. YpaBHenue cdepsl. BzanmHoe pacnonoxenue cepsl U mIockocTH. Kacamenvhas
naockocms k cghepe. Ilnomans chepsl. 2
Cdhepa, enucannas 6 MHO202panHUK, cpepa, ONUCAHHAS OKOIO MHO20SDAHHUKA.
[IpakTu4yeckue 3aHATHA Ne31.Pemenune 3a1a4 Ha HAXO0XKIECHUE SJIEMEHTOB IUJIMH]IPA U KOHYCa 2
Ne32.Pemienue 3a1a4 Ha HAXOKIACHUE 3JIEMEHTOB 11apa U cepsl 2
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Ne33.KontponpsHast padota Ne6

Pa3nen 10. IuddepeHunanbHoe 1 MHTErpajibHOEe HCYUCICHUS 20
Tema 10.1. [IpuMmeHeHHe TPOU3BOJHON K HCCIEAOBAaHUIO (DYHKIMH M MOCTPOCHHIO TpadukoB. [Ipouszgoomnsvie
JuddepenunansHoe 0Opamuoll pyHKYUU U KOMNO3UYUU PYHKYUU.
HCUMCIIEHIE 1 ero [Ipumeps! nCIIONB30BAHMS IPOU3BOIHOM U1 HAXO0KICHUS HAMJIYYIIEro PEHIeHUs B IPUKJIIAHBIX 6
NPUIIOKEHUS 3amavax. Bropas npou3BoaHas, ee reomeTpudeckuil u pusndeckuii cMmpici. Haxoxaenue ckopoctu
JUTSL TIpoliecca, 3aAaHHOTO0 (OpMYIIOil U rpauKOM.
Tema 10.2. UnTerpanbHoe [TepBoobOpazHas u unterpain. HeornpeneneHHbli HHTErpal, ero cBoicTBa. Tabnuiia HHTErpaios.
WCUYMCIICHHUE U eTr0 [IpumeneHue onpeneneHHOTO HHTErpaja i HaXO0XKICHUS IO KPUBOJIUHEHHON TPAIeInH. 6
NPUIIOKEHUS ®opmyna Hetorona—IJleitonuma. [Ipumepsl npuMeHeHus UHTErpana B (Gu3nKe 1 reOMETPHH.
[Tpocreiimme nuddepennnanbubie ypaBHEHHUS.
IIpakTHYeckne 3aHATHS Ne34 ViccnenoBanue (yHKIIMU U IOCTpOeHUE ee rpaduka. HaxoxneHne HanOombpIiero u )
HaWMEHBIIIETO 3HAYCHUI (PYHKIIUN
No35. HaxosxieHue HeonpeaeIeHHOT0 HHTerpasia 2
Ne36.Brruncnenne onpeaeneHHoro HHTerpaia 2
Neo37 IlpuMeHeHue UHTETpalia Jyisi BEIYMCICHUS IO e 2
Pa3nea 11. U3Mepenusi B reomeTpun 14
Tema 11.1.IlousiTHe 00BEMA. O6bem u ero u3mepenue. Materpanshas popmyna oobema. 2
Tema 11.2 O6bem wu momans | Popmynsl o0bemMa Kyba, NPSIMOYTOJIBHOTO TMapajienenunena, NpusMbl, HuinHIpa. Dopmynsl
MOBEPXHOCTH  MPU3MBI U | IJIOIIAIX TOBEPXHOCTEH. 2
HUAJTUHIPA
Tema 11.3 O6bem u momans | PopMynsl 06beMa TUPaMUIbI U KOHyca. DOpMyITBI IIIOMIAAN TOBEPXHOCTEH.
MOBEPXHOCTH TMHPAMHUIBI U 2
KOHYyca
Tema 11.4. O6bem mapa u | Dopmynasl 0ObeMa II1apa U MI0MATU ChHEPHI. 2
ionaab chepsl [Tono6ue Ten. OTHOLIEHUS TIIOMIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEIl.
IMpakTnyeckue 3aHATHSA Ne38.Brruncienue oobemMa U TIomaaeii MoBEpXHOCTEH MPU3MBbI M IIIIMHIPA 2
No39 Brruncienue o0beMa U IIomaaeii moBEpXHOCTEN MUPaMIIbl U KOHYCa 2
Ne4(0.Bpruncnenne odbeMa U IIJIONIAAN TOBEPXHOCTH IIapa 2
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Pazgen 12. KomOuHaTOpUKA, CTATUCTUKA U TEOPHUSI BEPOSITHOCTEH

22

Tema 12.1 DnemeHTHI
KOMOWHATOPUKH

OCHOBHBIC TIOHATUS KOMOWHATOPWKH. 3aJjauyd Ha IOJCYET 4YHCIa pPa3MENICHUH, MepecTaHOBOK,
couetanuii. Pemenne 3amau Ha mepebop BapuanToB. Dopmyna OmHomMa Hprorona. CBoiicTBa
OuHOMHANBHBIX KodhdummeHnToB. Tpeyronpauk [Tackas.

Tema 12.2 DneMeHTHI Teopun
BEPOATHOCTEM

CoObITHE, BEPOSITHOCTh COOBITHS, CJIOKEHUE U YMHOXKEHHE BeposTHOCTeH. Vcnoabp3oBanue GhopMyiibl
CJIOJKEHUS BEpOATHOCTEH, TruarpaMm Ditiiepa, 1epeBa BeposiTHOCTE|, hopmyisl beprysum.
Beposmnocmnoe npocmpancmeo. Akcuomsbl meopuu 6eposmMHOCMeEN.

VYcnoBHas BeposATHOCTb. IIpaBuino yMHOXeHUs BepoATHOCTEH. Popmysa IIOJHONW BEPOSTHOCTH.
®opmyna baiieca.

Ilonamue o nezasucumocmu coovimui. JJuckpemnas ciy4aunas 6el1utduna, 3aKOH ee pacnpeoeieHusl.
Yucnoswvie xapakmepucmuxu OUCKPEMmHOU CrLyyatiHol eeauyunsl. Ilonamue o 3akone 601buux yucel.

Tema 12.3 DneMeHTHI
MAaTEMATHUYECKOU CTATUCTUKHA

[IpencraBienne MaHHBIX (TaOIUIBI, TUATPAaMMBI, TPA(QUKN), ceHEPaIbHAs COBOKYNHOCMb, 8bIOODPKA,
cpedHee apupmemuueckoe, meouana. [lonamue o 3a0auvax mamemamuyeckou cmamucmuKu.
Pewenue npakmuueckux 3a0ay ¢ npumeHeHuem 8eposimHOCHMHbBIX MEMO008

HpaKaneCKne 3aHATUSA

Ne41.Pemenue 3aJa4 Ha noACYCT Yucia pa3MeH_[CHI/II\/’I, COquaHHﬁ, MEpeCTaHOBOK

Ne42.Oneparun Hag coObiTusAMU. OmipeieieHue BEpOITHOCTH COOBITHS

Ne43.Haxox1eHre YMCIOBBIX XapaKTePUCTUK AUCKPETHOH cy4aiiHONM BETMUMHbI

Ne44 TlocTpoeHue noauroHa 4acToT ¥ TUCTOTPaMMBbl IO JaHHBIM paclpeeseHUusIM

NN DN DN

CamocrosiTeibHas padoTa 00y4aOMIMXCs

103

Bcero

309
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V. HMHO®OPMAIMOHHOE OBECIIEHEHME YUEBHOI'O
I[TPEIMETA

OcHoBHasl yueOHas1 IUTEPATypa

1. Anrebpa W Hadasia MaremMaruueckoro anammza. 10—-11 kmaccel
y4eOHUK /171 0011e00pa3oBaTelbHbIX opranu3anuii [['pud Munnpocsemenust PD]
/ [I. A. Amumos, FO. M. Konsrur, M. B. TkaueBa u ap.]. - 8-¢ u3a. - Mockaa :
[Ipocsemenne, 2020. - 463 c. : puc., Tabn. - (Maremartuka: anreOpa U Hadaia
MaTeMaTU4YeCcKoro aHaiamsa, reoMmerpusi). - (ba3oBblil W yriayOJeHHBIM ypOBHH.-
TekcT : HenmoCpeACTBEHHBIN

2. byry3oB, Banentun ®emopoBuu. ['eomerpusi. 10-11 kmaccel
y4eOHUK A1 001ieo0pa3zoBaTenbHbIX opranusanuii [['pud Munmnpocsemnienus PO]
/ B. ®@. byry3os, B. B. Ilpaconos ; nox pen. B. A. CagoBHuyero. - 7-¢ usf. -
Mocksa : Ilpocemienmne, 2021. - 271, [1] c. : wi. - (MI'Y — mkone). -
(MaTemaruka: anreOpa M Hadajla MaTEMaTUYECKOTO aHaliu3a, TeOMETpus). -

(bazoBblit U yriyOiaeHHBIN YpOBHH). - TEKCT : HEMOCPEICTBEHHBIN.

JlonoiHUTE IbHAS y4eOHasl JuTepaTypa

1. bammakoB, Mapk NBaHoBuu. MaTemarnka : y4eOHUK [IJi1 CPEIHEro
npodeccuonanbHoro obpazosanusi| / M. WU. bammakoB. - 6-¢ u3ag., crep. . -
Mocksa : Akagemusi, 2019. - 252, [1] c. - TekcT HEMOCPEACTBEHHBIH.

2. bammakoB, Mapk HMBanoBuu. Maremaruka. 3amadyHuk : [yueOHOe
nocodue 11 cpeaHero npodeccruonansuoro oopazosanusi] / M. U. bammakos. - 5-
e wu3d., crep. - MockBa : Axkaaemusa, 2018. - 413, [I] c. - Tekcr
HEMOCPEICTBEHHBIN.

3. Kosznor B.B. Maremaruka: anreOpa u Hadajga MaTeMaTHYECKOTO
aHanuza, TreoMmeTpus: ydyeOHuk s 10 kjmacca  oOmieoOpa3zoBaTENbHBIX

opranu3anuii. ba3obril u yrinyonénnsiii yposuu / B.B. Ko3nos, A.A. Hukutus. -
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Mocksa : Pycckoe cnoBo, 2019. - 464 c. - ISBN 978-5-533-00359-9. — URL :
https://ibooks.ru/reading.php?productid=363467- TekcT: 31€KTPOHHBIN.

4. KoznmoB B.B. Maremaruka: anreOpa W Hadaja MaTeMaTUYECKOIO
aHanm3a, TeoMeTpus: yuyeOHmk s 11 kmacca  00meoOpa3oBaTEIbHBIX
opranuzanuid. ba3zoBeiit u yrimy6néuubeiii yposau / B.B. Koznos, A.A. Hukutus,
B.C. benonocoB. - MockBa : Pycckoe cnoo, 2018. - 400 c. - URL:
https://ibooks.ru/reading.php?productid=363468 - TekcT: AMeKTPOHHBII

HNuTepHer pecypcsbl

o ®enepanbubiii moptan «Poccuiickoe oopazoBanuey www.edu.ru

o Poccuiickuit obuieo0pa3zoBaTenbHbIi mopTan www.school.edu.ru

o Ilopran nuandopmarnmonHot nogaepxkku EI'D www.ege.edu.ru

o EcrectBenHOHayuHbBIN 00pa3oBaTeNbHbIN OpTaT www.en.edu.ru

o Ilopran «MHbOopMalIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUHU B

obpazoBanun» www.ict.edu.ru

« Poccuiickuii mopran oTKpeITOro o0pazoBanuss www.openet.edu.ru

o @DenepalbHBIA  IIEHTP  AJIEKTPOHHBIX  00pA30BATENBHBIX  PECYpPCOB

http://fcior.edu.ru
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