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1. HNACHOPT PABOYEM IPOT'PAMMBbBI YUYEBHOM TUCIUATLIMHBI
O/l. 04. MaTemaTnka

1.1. Obuactb npuMeHeHHns padoyeil MPOrpamMMbl

PabGouass mnporpamma oO0ieoOpa3zoBaTebHOM AUCHUILIMHBL «MatemaTuka
ABJIIETCS. YAaCThIO OCBOEHHUS MPOrpaMM IMOATOTOBKU CIELUAIUCTOB CPEJHEro 3BEHA B
cootBeTcTBHM ¢ PI'OC CIIO no cnennansroctr 52.02.03 LlupkoBoe NCKYCCTBO

PaGowass  mporpamma  oOimieo0Opa3oBaTelbHOW  Yy4eOHOM  AMCIHUILIMHBI
«MareMatuka» MOXeT ObITh MCIOJIb30BaHa B MpO(ecCHOHAIBHBIX 00Pa30BaTEIBHBIX
OpraHu3alusax, pealu3yrnmMx o0pa30oBaTeIbHYI0 MpPOrpaMMy CpEeJIHEro o0OIlero
oOpa3oBaHus B MpeJenax OCBOCHHUS MPOrpaMM MOJArOTOBKU CHEIUAIMCTOB CPEIHEro
3BEHa.

Henn wu 3agaun  AMCUMIUIMHBI — TpeOOBaHUA K pe3ysibTaTaM OCBOEHUS
JTUCIUTUIUHBIL:

B pesynbTaTte ocBoeHUs yueOHON AUCIUIUIMHBI 00yYaroIIUiics J0HKeH

yMeTh:

1) dopmynupoBath OIpeACICHUS, AKCHOMBI W TEOPEMbI, NPUMEHATHh UX,
IIPOBOJUTH JI0KA3aTEIbHbBIC PACCYKICHUS B XOJI€ PEIICHHUs 3a/1a4;

2) omepupoBaTh TMOHSATUSAMM: CTENEHb YHCIA, Jorapudm 4Yucia;, yMEHHUe
BBITMIOJHATh BBIUMCICHUE 3HAYEHHN W MpeoOpa3oBaHMs BBIPAKEHHUM CO CTENEHSMU U
norapudmMamu, peoOpa3zoBaHus JPOOHO-PAIIMOHATBHBIX BIPAKEHUN;

3) onepupoBaTh MOHATUSAMHU: pallMOHAJIbHbBIC, UPPALIMOHAIbHBIE, ITOKA3aTEIbHBIE,
CTeTIeHHbIE, JorapuMUUYECKUe, TPUTOHOMETPUUECKIE YPABHEHMsS] M HEPaBEHCTBA, UX
CUCTEMBI;

4) onepupoBaTh MOHATHAMU: (DYHKIUS, HETPEpbIBHAS (YHKIMS, TPOU3BOJIHASL,
nepBooOpa3Hasi, OMpENeICHHBIA HWHTErpall; yMEHHE HaXOAUTh MPOU3BOJHBIC
AIIEMEHTAPHBIX (YHKIWN, WCIONB3Ys CIPABOYHBIC MaTepuaibl, MCCIENOBATh B
MPOCTEHIUX clydasX (QYHKIMM HA MOHOTOHHOCTh, HAXOJUTh HAWOOJBIINE U
HAaWMEHBIITNE 3HAYCHUS (PYHKIUI; CTPOUTH rpadukKu MHOTOUYJICHOB C MCIOJIB30BAHHEM
arrapara MaTeéMaTUYECKOI0 aHaiau3a; MPUMEHATh NPOU3BOAHYIO IPU PELUICHUU 3a1a4
Ha [IBIDKEHHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHbIE 33Jayd Ha HauOOJbIINE W
HAaVMEHBIIINE 3HAYEHHUS], HA HAXOXKJICHUE ITyTH, CKOPOCTH U YCKOPEHUS,

5) omepupoBaTh MOHATHSIMH: pallMOHATbHAs (DYHKIINA, ITOKa3aTebHAsT (QYHKITHUS,
crenieHHas GyHKIUA, jJorapugmudeckas (yHKIUS, TPUTOHOMETpUYECKHne (YHKIINH,
oOpaTHbIe (DYHKIIMH; YMEHHE CTPOUTH TpaPUKH HM3yYEHHBIX (DYHKIIHH, HCTOIB30BaTh
rpauKu MpyU U3yYEHUU MPOLIECCOB U 3aBUCUMOCTEU, NIPU PEIICHUHU 3aJlady U3 JAPYTHUX
y4eOHBIX MPEAMETOB U 33/1a4 U3 PEabHOM KU3HH; BhIpakaTh (hOPMYyJIaMU 3aBUCUMOCTH
MEXY BEJIMYMHAMU;

6) peliaTth TEKCTOBBIC 33/1a4M Pa3HbIX TUIIOB (B TOM YHUCJIE HA MPOLIEHTHI, JOJU U
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4acTH, Ha JBUKEHUE, paboTy, CTOUMOCTh TOBAPOB U YCIIYT, HAJOTH, 3a/1a4u U3 00JacTH
yOpaBi€HUs JIMYHBIMA U CEMEHHBIMU (UHAHCAMM), COCTABJISITH BBIPAXKEHUS,
ypaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI M0 YCIOBUIO 33/1a4l, UCCIIEI0BAThH MOJIYUYEHHOE
pelieHre U OIEHUBATh MPaBI0NO000HOCTh PE3YJIbTaTOB,;

7) onepupoBaTh MOHATUSIMU: CpeIHEEe aprupMeTUIeCcKoe, Meuana, HaubobIIee 1
HauMEHbIIIEE 3HAYCHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE YHUCIOBOTO
Ha0opa; yMEeHHUE W3BJIEKaTh, WHTEPIPETUPOBATh WH(OpPMAIHIO, MPEICTABICHHYIO B
TabnuIax, Ha JUarpaMmax, rpadukax, OTpa)xarollylo CBOMCTBA pealbHbIX MPOILIECCOB U
SIBJICHUH; MPECTaBIATh HHOOPMAILIUIO ¢ MOMOIIBIO TaOJIUIl U JUATPAMM; UCCIICI0OBAThH
CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C TPUMEHEHHEM TpapUUYECKUX METOJOB U
AIIEKTPOHHBIX CPEJICTB;

8) omepupoBaTh TMOHATHUSMH: CIy4YalHBI ONBIT W CilIy4yallHOE COOBITHE,
BEPOSITHOCTh ~ CIYYalHOTO  COOBITHUSI; YMEHHUE  BBIUUCIATH  BEPOSITHOCTH €
UCIIOJIb30BAaHUEM TpaUUYECKUX METOJ0B; MPUMEHATH (OPMYJIBI CIOXKECHUS U
YMHOKEHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThl U (HOPMYIIBI MPU PEIICHUM 3a]1a4;
OIICHUBAaTh BEPOSITHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4aWHBIMU
BEeJIMYMHAMH; YMEHUE TMPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX 4YHCET B
PUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

9) omepupoBaTh MOHATUAMH: TOUYKa, NpsMasi, IJIOCKOCTb, TMPOCTPAHCTBO,
JIBYTpaHHBIN yToJl, CKpEIINBAIONIUECS npsiMBbIE, napayIeIbHOCTh U
NEPIEHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, Yrojd MEXIy NpSIMBIMHU, YTOJ MEXIY
OpsIMOM M TUIOCKOCTBIO, YTOJ MEXKIY IIJIOCKOCTSIMH, PACCTOSIHME OT TOYKHU 0
TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMU; YMEHHE
UCIIONIb30BaTh MPU PEHICHUH 3a7a4 W3y4YeHHbIe (PAKThl M TEOPEMBbI IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl O0BEKTOB OKPY>KAIOIIETO MUPA;

10) omepupoBaTh MOHITUSMH: MHOTOTPAHHHMK, CEUYCHHE MHOTOrpaHHHUKaA, KYO,
napajieienunen, npu3Ma, nupaMmuaa, Gurypa U MOBEPXHOCTh BpAIEHUS, IMIHHIDP,
KOHyC, mmap, cdepa, cedeHus: Gurypbl BpalleHUs, IIOCKOCTh, Kacaromascs cgepsl,
WINHAPA, KOHYyCa, TUIONIAh MOBEPXHOCTH MUPAMUIbI, MPU3MBI, KOHyCa, IWJIMHIIPA,
wiomanas chepsl, o0beM Kyba, MPAMOYTOJIBHOTO TMapaylieienuneaa, TUPAMHUIBI,
OpU3MBbI, IWIMHIpPA, KOHyca, IIapa; YyMEHUE W300pakaTh MHOTOTPAHHUKH U
MMOBEPXHOCTH BpPAIICHUS, UX CEYEHUSI OT PYKHU, C MOMOIIbIO YEPTEKHBIX HUHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEJCTB; YMEHUE PAclO3HABaTh CUMMETPHUIO B MPOCTPAHCTBE; YMEHUE
pacrmo3HaBaTh MPaBUIbLHBIE MHOTOTPAHHUKH,

11) onepupoBaTh MOHATHUSIMU: IBMKEHUE B MPOCTPAHCTBE, MOAOOHBIE (PUTYPHI B
MPOCTPAHCTBE; MCIOJB30BATh OTHOIICHUE TIUIOMIAJed MOBEPXHOCTEH U O00BEMOB
oA0OHBIX (PUTYp MPHU PEICHUU 3a/1ay;

12) BBIYUCIATHL TE€OMETPUUECKUE BEIWYUHBI (JIJIMHA, Yroj, IUIONIaAb, OO0BEM,
IJIOIA/1b IOBEPXHOCTH ), UCIIONB3YSl U3YUCHHBIE (POPMYJIIbI U METO/IbL;



13) onepupoBaTh NOHIATUSAMHU: MPIMOYTOJIbHAS CUCTEMA KOOPJIUHAT, KOOPIUHATHI
TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpa, CKaJISPHOE MPOU3BEICHUE, YIOJd MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHUCIIO; HAXOJAUTh C MTOMOIIBIO
M3YUYEHHBIX (OPMYJI KOOPAMHATHI CEPEAUHBI OTPE3Ka, PACCTOSHUE MEXKIY ABYMS
TOYKAMHU;

14) BbIOMpaTh MOAXOMSIIMK W3YYEHHBIM METOA IS PEIICHUS 3a/auu,
pacrio3HaBaTh MaTreMaTHdeckue (PakThl U MaTEeMaTHUYECKUE MOJCIH B NMPUPOIHBIX U
0OI1IECTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHUE MIPUBOAUTH MIPUMEPHI MATEMATHUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOU MaTeMaTUUYECKOU HAYKH.

3HATH:

1) o MaremaTMke KaKk 4YacTH MHPOBOW KYJIbTYpbl M O MECTE MaTEMaTUKH B
COBPEMEHHOW IMBIJIM3AlUM, O CHOCO0ax OMHCaHUsS Ha MaTeMaTHYECKOM SI3BIKE
SIBJIEHUM peasibHOT'O MUPA;

2) 0 MaTeMaTUYECKUX MOHATUSIX KaK O BAXKHEHIIMX MaTeMaTUYCCKUX MOJECIISX,
MO3BOJISIIOIIMX OINMUCHIBATh W HW3y4yaTh pa3HbIe NPOILECChl W SIBJICHUs; TIOHHMMAaHUE
BO3MOHOCTH aKCHOMAaTUYECKOT'0 MOCTPOCHHUSI MATEMAaTUUECKHUX TEOPHId;

3) METO/BI 10KA3aTEILCTB U aJITOPUTMOB PEIICHUS;

4) craHIapTHBIE TNPHEMBl PEUIEHUS PALUUOHAJIBHBIX W HUPPALMOHAIBHBIX,
NIOKa3aTENbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPABHEHUU M HEPABEHCTB, HX
CUCTEM; B TOM YHCJIE JIJIs IOMCKA MYyTH PEMICHUSI U WIUTOCTPALlMU PEIICHUSI YPaBHEHUIN
Y HEPABEHCTB;

5) 00 OCHOBHBIX MOHATHSX, UJEAX U METOJaX MaTEMaTUUYECKOTO aHAJIN3a;

6) O IJIOCKUX U TPOCTPAHCTBEHHBIX TN'€OMETPHUECKUX (UTypax, UX OCHOBHBIX
CBOMCTBaX; (HhOPMYIBI /ISl PEIICHHUS] TEOMETPUUECKUX 3a7a4 U 3a7a4 C MPaKTUYECKUM
COJIEpKaHHUEM;

7) o Tmpoleccax M SABJICHUSAX, HMMEIOIINX BEPOSTHOCTHBIM XapakTep, O
CTAaTHCTHYECKUX 3aKOHOMEPHOCTSAX B pEATbHOM MHpE, 00 OCHOBHBIX MOHITHSIX
AJIEMEHTAPHOM TEOPUM BEPOSTHOCTEM; YMEHHMN HAXOJIWTh M OLIEHUBATH BEPOSTHOCTHU
HACTYIUICHUS COOBITUH B MPOCTEUININX TPAKTUYECKUX CHUTYalMsIX W OCHOBHBIE
XapaKTEPUCTUKU CIyYalHBIX BEJTUYHUH.

1.2. KoJu4ecTBO 4aCOB HA OCBOEHHE YUeOHOM AUCIUIINHBI:

Bcero — 144 gacoB, B TOM YHCIIE:

MaKCHUMaJIbHOM y4eOHOW Harpy3kum oOydaromuxcs 214 wyaca, BKIOYas:
00s3aTENIPHON  ayJAUTOpHOW  y4eOHOW Harpy3ku oOydarommxcs 144  4yacos;
CaMOCTOATEIHHOM paboThl cTyneHTa /0 yacos.



2. PE3YJIbTATBI OCBOEHUA YUEBHOM JUCIHUATILIUHBI

PesynbTaToM OCBOEHMsI paboueil mporpamMmbl y4eOHOW AUCIUILIMHBI SIBISETCS
OBJIaJICHUE 00YyYaIOIIUMCS BUJIOM JIEATEILHOCTH, B TOM YMCJIE 3HAHUSIMU U YMEHUSIMU B
cootBeTcTBUU ¢ PI'OC COO n ®I'OC CIIO 1o coennaibHOCTH.

HaumenoBaHue pe3yJjabTartra oﬁyqe}mﬂ

3HaTh Ymerb
1) 0o MaTeMaTHKe KaK 9acTH MUPOBOU KyIbTYphl 1 0 | 1) dhopmynupoBath ompeneneHus, akCHOMBI U
MECTE MaTeMaTHKU B COBPEMEHHOM IMBWIIM3ALIMM, | TEOPEMbI,  NPUMEHSATh  UX,  HPOBOJUTH

0 crmoco0ax ONMHMCAaHUS HA MAaTEeMaTHYECKOM SI3bIKE
SIBJICHUH PEaJIbHOTO MUPA;

2) 0 MaTeMaTHYECKUX MOHITUAX KaK O BKHEHIITMX
MaTE€MaTHYECKUX MOJIEJISIX, ITO3BOJISFOIINX
ONUCBIBATh W MW3y4aTb pa3HbIE IPOLECCHl H
SIBJICHUS; ITOHUMAaHHE BO3MOKHOCTH
AKCHOMAaTHYECKOTO0 TOCTPOEHUS MAaTeMaTHYECKUX
TEOpUH;

3) MeTOo/1bl 10OKA3aTeNbCTB U aITOPUTMOB PELICHMUS;

4) cTaHmAapTHBIE TPUEMBI PEIICHUST PAITHOHATBHBIX
Y UPPALNMOHAIBHBIX, MOKA3aTEIbHBIX, CTECTICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUH M HEPABEHCTB,
WX CHUCTEM; B TOM 4YHUCIE I IOUCKa IyTH
peuieHuss U WJUIFOCTPALMM PEUICHUs YPAaBHEHHM M
HEPABEHCTB;

5) 00 OCHOBHBIX TOHATHAX, HACSIX W METOJaX
MaTEMaTHYECKOTO aHaIN3a;

6) 0 TJIOCKHUX u MIPOCTPAHCTBEHHBIX
reoMeTpuueckux  (urypax, UX  OCHOBHBIX
CBOMCTBAX; (hopMyIib TUISE pelieHus

ITCOMETPHUUCCKUX 3aad MU 3adad C IMPAKTHUYICCKUM
COACPIKAHUEM

7) 0 npouneccax u SBJICHUAX, HUMCIOIINX
BepOHTHOCTHHﬁ XapakTrep, O CTAaTUCTUYCCKUX
3daKOHOMCPHOCTAX B p€aJIbHOM MHUPC, 00 OCHOBHBIX
IIOHATHUAX SHeMeHTapHOﬁ TCOPUHU BGPOHTHOCTeﬁ;
YMeHI/Iﬁ HaXxOIWuTb MW OLCHUBATH BCPOATHOCTHU
HAaCTYIUICHUA COOBITHIH B HpOCTCﬁMHX
MMPAKTUYCCKUX CUTYyalludax u OCHOBHEIC
XapaKTCPUCTUKU CJ'Iy‘IaI\/’IHBIX BCJIIMYHH.

JI0Ka3aTeNbHbIE PACCYX/ICHUS B XOJI€ pelleHUs
3a/a4;

2) omepupoBaTh MOHATHUSAMH: CTENEHb YHUCIA,
gorapumM  4yMciIa;  yYMEHHUE  BBINOJIHATH
BBIUMCIICHUE 3HAYeHUN U mpeoOpazoBaHUs
BBIPAKEHUI €O CTEMeHsMU M Jorapudmamu,
npeoOpazoBaHUs JTPOOHO-pAIIMOHATIEHBIX
BBIPaKECHUIA;

3) omepupoBaTh MOHATHSAMH: palliOHAIbHbIE,
UppalMoOHaIbHbIE, TOKa3aTeNIbHbIE, CTEIIEHHbBIE,
Jgorapudmuueckue, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) omnepupoBaTh  TOHATUSAMHU:  (QYHKUHSA,
HeTpepbIBHAs GyHKLU, IIPOU3BOJIHAs,
nepBooOpa3Has, ONPEAETICHHbIH  HHTErpal;
yMeHue HaXOJUTh IIPOU3BOJIHBIE
JIEMEHTAPHBIX (GyHKLUH, UCTIOJNb3Ys
CIpaBOYHBIE MaTepUallbl; HCCIENOBATh B
HPOCTEHUIINX cilydasix GbyHKIMN Ha
MOHOTOHHOCTb, HAaXOJWUTh HauOOJbIINE U
HalMEHbUIME 3HAuyeHUs (yHKUMH; CTPOUTH

Fpa(l)I/IKI/I MHOI'O4JIC€HOB C HCIIOJIb30BAHHEM

alrrapara MaTeMaTH4CCKOIo aHaJIn3a,
IIPUMCEHATH IIPOU3BOJHYIO IIpHU PCIICHHUMU 3aaa4
Ha JBHXKXCHUC, peuIaThb IIPaKTHUKO-

OPUEHTUPOBAaHHBIE 3aJa4d HA HAUOOJIBIINE U
HAaUMEHBIIINE 3HAYEHUS, Ha HAXOXKICHHUE MYTH,
CKOPOCTH U YCKOPEHHUS;

5) omepupoBaTh NOHATUSMHU: PpallHOHATBHASL
dbyHKIMs, TOKa3aTeabHas QyHKIUS, CTeeHHAsS

byHKIHS, norapudmudeckas byHKIMS,
TpUTOHOMETpHUeckne (YHKIMH, OOpaTHBIC
byHKIIMM; ~ yMEHHE  CTPOUTh  TpaduKu

U3yYCHHBIX (YHKIMH, HCIOJIb30BaTh Ipaduku
IPU U3YyYEHUH IIPOLIECCOB M 3aBUCHUMOCTEH,
OpU pEUIeHHH 3a7ad W3 JPYruxX Yy4eOHBIX
OpEeIMETOB M 337ad W3 peaJbHON KHU3HU;
BBIpAXaTh (GOpPMyJaMH 3aBUCUMOCTH MEX]Y
BEIIMYMHAMU;

6) pelaTh TEKCTOBBIE 3aJlaul Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha TMPOLEHTHI, JOJIM W YacTH, Ha
JIBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB H




yCIIyT, HAJIOTH, 3aJlaui U3 00JIacTH yIpaBiICHUS
JUYHBIMA U CEMEHHBIMH  (PUHAHCAMH);
COCTaBJISATh BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI 110 YCJIOBHIO
3a/1a4M, HUCCIEI0BaTh MOJIYYEHHOE PEUICHUE U
OIICHUBATh MPABJIOTIOTOOHOCTD PE3YJIBTATOB;

7) omepupoBaTh  HOHSTUSIMHU:  CpE/HEE
apudMeTHUecKoe, MeaAuaHa, HaumOoJblIee W
HauMEHbIIIEe 3HAYEHMs], pa3Max, IUCIEpPCHus,
CTaHJApPTHOE OTKJIOHEHHE YHCJIOBOrO Habopa;
yYMEHHE U3BJIEKATD, UHTEPIPETUPOBATH
uH(pOpPMALMIO, MPEICTaBICHHYI0 B TaOiMIax,
Ha JuarpaMmax, rpadukax, OTpaKkarollyo
CBOMCTBa pealibHbIX MPOIECCOB M SBIICHUM;
HOPEJICTaBIsATh MH(OPMALMIO C  [OMOIUIBIO
Ta0IHI] u JMarpaMm; HCCIIEIOBATh
CTaTHUCTUYECKUE JIaHHble, B TOM YHCJIE C
NpUMEHEHUEeM TpaduyecKux METOJ0B U
JJIEKTPOHHBIX CPE/ICTB;

8) omepupoBaTh MOHATHUSAMU: CITYIAHBIA OTBIT
U choyyailHoe  coObITHE,  BEpPOSATHOCTH
CIIy4allHOTO COOBITHS; YMEHHME BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TpaduuecKuX
METOJIOB; TPUMEHATh (HOPMYJBI CIOXKEHUS U
YMHOKEHHUSI BEpOSITHOCTEH, KOMOWHATOpHBIE
daktel W GOpMyIBI TPH PEIICHUH 33]1ad;
OIICHUBAaTh BEPOSITHOCTU PEalbHBIX COOBITUM;
3HAKOMCTBO CO CIIy4allHbIMM BEJIMYMHAMU;
YMEHUE NPHUBOJANTH IPUMEPHI IPOSBICHUS
3aKOHAa OOJBIIMX 4YHCEd B MPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX;

9) omepupoBaTh MOHATUSMHU: TOYKA, MpsAMas,
IJIOCKOCTh, IIPOCTPAHCTBO, JABYI'PAHHBIA YTOJI,
CKpELIUBAIOIIMECS NPSIMbIE, NapAJIEIBHOCTD U
NEPHEHANKYJIAPHOCTh MNPSMBIX U IUIOCKOCTEH,
YIOJI MEXJY MPSAMBIMHU, YTOJl MEXAY NPIMOUA U
IJIOCKOCTBIO, YrOJd MEXIY IUIOCKOCTSIMH,
paccTosiHue€ OT TOYKM JI0  IUJIOCKOCTH,
pacCTOSIHUE MEXKIy MPSIMBIMH, PACCTOSHUE
MEXIYy IUIOCKOCTSMH; YMEHHE HCIO0JIb30BaTh
OpU pElIeHUH 3a1a4 U3ydeHHble (aKThl U
TEOPEMBl IUIAHUMETPHUH; YMEHHME OLICHHUBATh
pa3mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

10) omepupoBaTh MOHSTUSIMH: MHOTOTPAaHHUK,
CEUEHUE MHOTOTpaHHUKA, KyO,
napajuiefienunena, npu3Ma, nupamuaa, Qurypa
U TIOBEPXHOCTb BpAIllEHUS, LWINHIAP, KOHYC,
map, cdepa, cedeHUs (UTYpHl BpalleHUs,
IUIOCKOCTh, Kacaromasicss cdepsl, IUIMHIPA,
KOHYyCa, IUIOIAJb IIOBEPXHOCTH IUPAMUIBL,
NpU3MBbI, KOHYCA, IIMINHAPA, IJIOMa b chepsl,
o0BbeM KyOa, IPSIMOYTOJIbHOTO




napasuleenunena, MUpaMUJbl,  MPU3MBI,
LWIMH]Ipa, KOHYca, 11apa; yMEeHUue n300paxkarhb
MHOTOI'PAaHHUKU U MOBEPXHOCTU BPAIICHUS, UX
CEUEHUS OT PYyKH, C IOMOIIBI0 YEPTENKHBIX
UHCTPYMEHTOB M  3JIEKTPOHHBIX  CpPEJICTB,;
YMEHHME  paclo3HaBaThb  CHMMETPUIO B
IIPOCTPAHCTBE; yYMEHUE pacrno3HaBaTh
MpaBUIIbHBIE MHOTOTPAHHUKH;

11) omepupoBaTh MNOHATUSMHU: [BUKEHHE B
npocTpaHcTBe,  nojnoOHble  Quryper B
IPOCTPAHCTBE;  HUCIOJIb30BAaTh  OTHOIIEHUE
IIomaaeu MOBEPXHOCTEN Hu 00BEMOB
10I00HBIX (PUTYp MPU PELICHUU 33a4;

12) BBIUMCHATH TE€OMETPUYECKHUE BETUYHHBI
(nmuHa, yroJ, TIUIOMIAAb, OOBEM, IUIOMIAIb
MOBEPXHOCTH), HCIIOJIB3YS U3Yy4YEHHbIE
bOopMyIBI U METOJIBI,

13) omepupoBaTh MOHATHUSMH: MPSIMOYTOJIbHAS
CUCTeMa KOOpPAMHAT, KOOPIMHATHI TOYKH,
BEKTOp, KOOpJMHAThl BEKTOpa, CKaJspHOE
IIPOU3BEICHUE, YTOJ MEX]Ly BEKTOpaMu, CymMmma
BEKTOPOB, IMPOM3BEIACHUE BEKTOpa Ha YHUCIIO;
HaXOJMTh C TIOMOIIbIO H3Yy4EHHBIX (opMyI
KOOPJMHATBI CEepeAMHbI OTPE3Ka, PACCTOSHUE
MEX1y IBYyMSI TOUKAMU;

14) BBIOMpATH TOAXOAAIINA U3YyICHHBI METO/T
JUIs  pelieHusl  3aj]ayd, pacrno3HaBaTh
MaTemMaTHueckue ¢akThl U MaTeMaTHYecKue
MOJENU B TPHUPOJHBIX M  OOIIECTBEHHBIX
SBIICHUSIX, B HMCKYCCTBE; YMEHHE IPHUBOJUTH
PUMEPBI MaTeMaTH4YEeCKUX OTKPBITHI
POCCHUICKOM Y MHUPOBOM MaTeMaTH4YECKOU
HAYKH.




3. CTPYKTYPA U COJAEP)KAHUE YYEBHOMN JUCIUIIJINHBI
3.1. Tematuueckuit man yueOnon nucuuruinabl OJ1.04. «MaTtematrka

Konpr HanmenoBanue pasznennos, Tem Bcero OO0beM BpeMeHH, OTBEACHHBII Ha OCBOCHNE YIEOHON AUCLIUITIIUHBI
KOMITIETEHIIUH 4acoB Obs3arenbHas ayquTOpHAs yaeOHast CamocrosrenbHas padora
Harpys3ka oOydJarommuxcs 00yyJaronuxcs
Bceero, B T.4. B T.Y. Bceero, B T.4.
4acoB nmabopaTopHbIC KypcoBasi 9acoB KypcoBas
paboTsl paborta paborta
IIPAaKTUYECKHE (mpoexT), (npoexT),
3aHATHS, 4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8
Pa3znen 1. [loBTOpenune Kypca 18 12 - - 6 -
MATeMATHKH OCHOBHOI IIKOJIbI
OK 01-OK 07 | Tema 1.1. Llens u 3aqaun MaTeMaTHKH 2 2 - - - -
IIPU OCBOEHHUH CIIEUAIBHOCTH.
MHoOXecTBa U JIOTMKa
OK 01-OK 07 | Tema 1.2. YUncna v BBIYUCICHUS 2 2 - - - -
OK 01-OK 07 | Tema 1.3. ToxxnecTBa ¥ TOKAECTBEHHBIE | 2 2 - - - -
npeoOpa3oBaHus. Y paBHEHUS U
HEPaBEHCTBA.
OK 0I-OK 07 | Tema 1.4. ITporieHTHBIE BBIYUCIICHUS B 2 2 - - - -
npodeccroHalbHBIX 3a7auax
OK 01-OK 07 | Tema 1.5. ITocnenoBarenbHOCTH U 2 2 - - - -
MIPOTPECCHUHU.
OK 01-OK 07 | Tema 1.6. ®yHKIIMH U TpapuKy. 2 2 - - - -
Paznen 2. CTenenu u KOpHH. 30 20 -- - 10 -
Crenennasi, nokasarejbHas U
Jorapupmuyeckas GpyHKIUHA
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OK 01-OK 07 | Tema 2.1 Apudmerndyeckuii KOpeHb N— 2 2 -
OH CTEIECHMU.

OK 01-OK 07 | Tema 2.2. Crenenn. CrangaptHas ¢opma | 2 2 -
3aIIUCHU JCUCTBUTEIBHOTO YHCIIA

OK 01-OK 07 | Tema 2.3 CtrenienHasi pyHKIHS 2 2 -

OK 01-OK 07 | Tema 2.4. UppaunoHaibHble ypaBHEHUS | 2 2 -
Y HEpaBEHCTBA

OK 01-OK 07 | Tema 2.5. [loka3aTenbHble ypaBHEHUSI U | 2 2 -
HEpaBEHCTBA

OK 01-OK 07 | Tema 2.6. Jlorapudm uucna. CoiicTBa 2 2 -
Jorapu(moB

OK 01-OK 07 | Tema 2.7. Iloka3aTenpHast 4 4 -
u norapudmuyueckasi GQyHKITUH,
yYpaBHEHHUs, HEPABEHCTBA

OK 01-OK 07 | Tema 2.8. JlorapudMmbl B IpUPOJIE U 2 2 -
TEXHUKE

OK 01-OK 07 | Tema 2.9. [IpumeHeHEe ypaBHEHUH, 2 2 -
CHCTEM M HEPABEHCTB K PEIICHUIO 3a/1a4
Paznen 3 IlpsiMble H MJIOCKOCTH B 30 20 10
npocrpancree. Koopannarsi u
BEKTOPBI B IPOCTPAHCTBE

OK 01-OK 07 | Tema 3.1. [loBTOpEHME MIIAHUMETPHUH. 2 2 -
OCHOBHBIE IOHATHS CTEPEOMETPUU

OK 01-OK 07 | Tema 3.2. [IpsiMbIe U TUIOCKOCTH B 4 4 -
npoctpaHctse. [lapannensHocTh
MPSIMBIX, MPSMOHN U MJIOCKOCTH,
IIJIOCKOCTEM

OK 01-OK 07 | Tema 3.3. IlepneHAUKYIAPHOCTD 4 4 -
IPSIMBIX U IIJIOCKOCTEH

OK 01-OK 07 | Tema 3.4. Yrubl MeKIy OpSIMBIMU U 2 2 -
IUIOCKOCTSIMU

OK 01-OK 07 | Tema 3.5. KoopanHaTbl 1 BEKTOPHI B 4 4 -
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IIPOCTPAHCTBE

OK 01-OK 07 | Tema 3.6. IIpsiMble U IUIOCKOCTH B 2 2 -
MTPAKTUYECKUX 3a1a9ax

OK 01-OK 07 | Tema 3.7. Pemenue 3anau. [Ipsvbie u 2 2 -
TJIOCKOCTH, KOOPJIMHATHI U BEKTOPHI
Pa3znen 4. OCHOBBI TPUTOHOMETPHH. 30 20 10
Tpuronomerpuuyeckue GyHKuuu

OK 01-OK 07 | Tema 4.1. OCHOBBI TPUTOHOMETPHHU 4 4 -

OK 01-OK 07 | Tema 4.2. OcHOBHBIE 4 4 -
TPUTOHOMETPHUECKUE TOKICCTBA

OK 01-OK 07 | Tema 4.3. Tpuronomerpuyeckue 2 2 -
(hyHKIIMU, UX CBOMCTBA U Tpaduku

OK 01-OK 07 | Tema 4.4. TpuronoMerpuyeckue 4 4 -
YpaBHECHHS W HEPABCHCTBA

OK 01-OK 07 | Tema 4.5. Mcnonp3oBanue 2 2 -
TPUTOHOMETPHUH B MPO(eccnoHaIbHOM
chepe

OK 01-OK 07 | Tema 4.6. Pemenue 3amaq 4 4 -
TPUTOHOMETPUHU
Pa3nen S. MHOrorpaHHMKH M TeJia 36 24 12
BpallleHUs

OK 01-OK 07 | Tema 5.1. MHOrOTrpaHHHKH 4 4 -

OK 01-OK 07 | Tema 5.2. IIpaBuiibHble MHOTOTPAaHHUKH. | 4 4 -
[Tnomaas moBepXHOCTH
MHOTOTPaHHUKOB

OK 0I-OK 07 | Tema 5.3. Tena BparnieHus 4 4 -

OK 01-OK 07 | Tema 5.4. OOBbeMbI U TIIOMIAIH 4 4 -
MMOBEPXHOCTEH TeJ

OK 01-OK 07 | Tema 5.5. /IBm>xeHue B IPOCTPAHCTBE. 4 4 -
Ceuenus 1 KOMOMHAIIIN
MPOCTPAHCTBEHHBIX (PUTYp B
podecCHOHANBHBIX 3a7auax

OK 01-OK 07 | Tema 5.6. Pemienue 3anau. 4 4 -
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MHOFOFpaHHI/IKI/I 1 TCJIa BpallICHUA

Paznen 6. IlpousBoanasi u 45 30 15
nepsoodpaszHasi QyHKIUH

OK 01-OK 07 | Tema 6.1. MOHOTOHHOCTb ¥ 3KCTPEMYMHI | 4 4 -
¢bynkuuu. Toukn sKcTpemMyma

OK 01-OK 07 | Tema 6.2. [loHATHE HEIPEPHIBHOCTH 4 4 -
¢byHkmn. Merosa nHTEpBaoB

OK 01-OK 07 | Tema 6.3. [Ipon3BoaHasi. 2 2 -
I'eomerpuueckuii u GU3NYECKUIN CMBICIT
IIPOU3BOTHOM

OK 01-OK 07 | Tema 6.4. MOHOTOHHOCTH (DYHKITHH. 4 4 -
Touku 3KcTpEeMyMa

OK 01-OK 07 | Tema 6.5. HanOospliee 1 HauMeHbIIee 2 2 -
3HaueHus! GQYHKIUU

OK 01-OK 07 | Tema 6.6. HaxoxneHue OnITHMaJILHOTO 2 2 -
pe3ysbTaTa ¢ OMOIIBIO MPOU3BOTHOM

OK 01-OK 07 | Tema 6.7. IlepooOpa3Hast pyHKIIAN 4 4 -

OK 01-OK 07 | Tema 6.8. ITnomaas KpUBOJIHMHEHHO 4 4 -
tpaneuuu. Popmyna Herotona —
JletiouuIa

OK 01-OK 07 | Tema 6.9. Ilpumenenue npousBogHoi u | 4 4 -
nepBooOpazHol pyHKIIMH
Pa3nen 7. Teopusi BeposiTHOCTEH 1 23 16 7
CTATHCTHKA

OK 01-OK 07 | Tema 7.1. [IpencraBineHue JaHHBIX U 2 2 -
omnucareabHasi CTAaTUCTUKA

OK 01-OK 07 | Tema 7.2. Cny4aiiHble cOOBITHSI. 2 2 -
Onepanuu Haj COOBITUIMU

OK 01-OK 07 | Tema 7.3. BepoaTHOoCTh B 2 2 -
poeccHOHABHBIX 3aJjauax

OK 01-OK 07 | Tema 7.4. DneMeHTbl KOMOMHATOPUKHU 4 4 -

OK 0I-OK 07 | Tema 7.5. Cepuu nociieqoBaTeIbHbIX 2 2 -

HUCIILITaHUN
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OK 01-OK 07 | Tema 7.6. CinyuaiiHble BETUYUHBI U 2 2 -
pacnpenenenusi. Maremarudeckoe
0>KMJIAHHUE CIy4alHOU BEJINYUHBI
OK 01-OK 07 | Tema 7.7. 3akoH OOJIbLIUX YHCEIL. 2 2 -
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
(pacupenenenns) Hopmansnoe
pacnpesiesnieHue
[TpomexxyTouHast aTTecTaIys: 3a4€T C OI[EHKOMN 2 2 -
Bcero yacos 214 144 70
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3.2. Conep:xkanue o0yueHus no yueonoii mucuunianne QJ1.04. «Maremaruka

HaumeHoBaHue pa3jiesios,
TeM Y4eOHOM TMCUMILINHBI

Conepxxanue yueOHOro MaTepuaJa, JJjadoparopHbie padoThl U MPAKTHYECKUE 3aAHATHS,
CaMOCTOfITeIbHAsl paboTa 00y4aromuXcs

O0beM yacoB

1 2 3
Paznen 1. IloBTopenue 18
Kypca MaTeMaTHKH
OCHOBHOM WIKOJIbI
Tema 1.1. Llens m3amaun  |Coxeprkanue yaueOHOTO MaTepuaa
MaTeMaTHKH IIpU 0CBOeHUH [[{enpb U 3a7jaun MaTeMaTUKH ITPU OCBOSHHUH ClieUaIbHOCTH. ba3oBble 3HaHUS M YMEHUS IO MaTeMaTHKe 2
CIeLMaNIBbHOCTH. MHOXECTBAB IPOPECCHOHATBHOM 1 B TIOBCEIHEBHOW JAEATEIBHOCTH. MHOKECTBO, OTIEpaIlUH HaJ MHOXKECTBAMHU.
1 JIOTUKA JInarpammsl Ditnepa—BenHa. Vcronb30BaHne TEOPETUKO-MHOKECTBEHHOTO anmapara Juisi ONACAHUS
[pEATTbHBIX MTPOLIECCOB U ABJICHUH B IPOPECCUOHATBHON AESATEIbHOCTH, IIPU PEIICHUH 3a/1a4 U3 JPYTUX
nucuuIuiiH. OnpesiesieHue, TeopeMa, CleICTBUE, J0Ka3aTeIbCTBO
KomOuHMpOBaHHOE 3aHATHE
Tema 1.2. Unucna u Coneprkanue yaeOHOTo MaTepuaa
BBIUMCIICHUS Hartypanbuble u mensie uyucna. [Ipu3Haku [enuMOCTH UenbIX 4Yuced. PanuoHanbHbBIE 4wMCIa. 2
OOBIKHOBEHHBIE U JIECATHYHBIE JpOoOU, MPOLEHThl, OECKOHEYHbIE IEPUOJUYECKUE IpoOu.
ApupmeTrueckie onepanuyd C palUOHAIbHBIMU YHUCIaMH, MpeoOpa3oBaHUs YMCIOBBIX BBIPAXKEHUH.
JlelicTBuTeNbHBIE yKcla. PalyoHalpHble U HppalMOHAIbHBIE yucia. Apu(pMETHYECKHE OINepaluu ¢
NelcTBUTENbHBIMU yKcaaMu. [IpuOakéHHbIe BEIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
€3yJIbTaTa BBIUYUCIICHUI
KoMOuHUpOBaHHOE 3aHATHE
Tema 1.3. ToxxnecTBa u CopepxaHue yueOHOTro MaTepuala
TOKACCTBCHHBIC ToxecTBa U TOXKAECTBEHHbIE ITpeoOpa3oBaHusl. Y paBHEHUE, KOpeHb ypaBHeHUs. HepaBeHcTBoO, 2
npeobpasoBausL. pereHre HepaBeHcTBa. Metoa nHTepBasioB. Perienne nensix U JpoOHO-pallMOHAIBHBIX YPaBHEHUH U

YPaBHCHI/IH 1 HECPABCHCTBA.

HepaBeHCTB. [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3nuYHbIX 00JacTell HayKH U peanbHOM *KU3HU. CUCTEMBI U COBOKYITHOCTH PALlMOHANBHBIX YpaBHEHUI
1 HepaBeHCTB. CHCTEMBI IMHEMHBIX YpaBHEHUN. Pelienre npukiaaHbIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMBI
UIMHEWHBIX YpaBHEHUN
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KoMOMHUPOBAaHHOE 3aHATHE

Tema 1.4. [IponeHTHbBIE

Conepikanue ydaeOHOro MaTepuaia

BBIIHCIICHUS B [Ipumenenue qpodei ¥ MPOLEHTOB JUIsl pellieHNs IPUKIAIHBIX 3a7a4 U3 Pa3IMuHbIX OTpacieil 3HaHUN 1 2
NpO(eccHoHATbHBIX peanbHOM Ku3HK. [[pUOIMKEHHBIE BEIYMCIEHHUS, IPABMIIA OKPYTJICHHS, IIPUKU/IKA M OLICHKA PE3y/IbTaTa
sanatax BbIYMCIIeHUI. Pa3Hble criocoObl BIYMCIIEHUS TPOLEHTOB. [IpolieHTHbIE BEIUMCIIEHUS B
npodeccroHalbHbIX 3aa4ax. [I[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHYeCKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTe HayKu U pealbHOM JKU3HU
KomOunMpoBaHHOE 3aHATHE
Tema 1.5. Conepxkanue yaeOHOTro MaTepuaa
[locnenoBaTenbHOCTH U [locnenoBarenbHOCTH, CIOCOOBI 33JaHU MTOCIIEJ0BaTEIbHOCTEH. MOHOTOHHBIE MOCIEA0BATEIHHOCTH. 2
[IPOrPECCUU. Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoneuHo yobIBaroias reoMmeTpuyecKas
nporpeccus. Cymma OeCKOHEUHO YObIBaIOIel reoMeTprudeckoil mporpeccuu. @opmysa cI0KHbBIX
MPOLIEHTOB. Vcrop30BaHue MPOrpecCuy Ui pellieHNs pealbHbIX 3a]au MPUKIATHOIO XapaKkTepa
KomOuHMpOBaHHOE 3aHATHE
Tema 1.6. @yHkmm u Coneprkanue y4eOHOro MaTepuaa
rpaduKu. DyHKIMsA, crnocoObl 3amanust Gyakuuu. ['paduk ¢ynkmuu. BzaumHo obOpatHbie Qynkumu. OO0nacTh 2
OINpesieieHusl U MHOXecTBO 3HadeHud ¢yHkuuu. Hymu ynkuum. IIpoMexyTku 3HAKONOCTOSIHCTBA.
UETtHbie 1 HEUETHBIC (PYHKITMH
KoMOuHUpOBaHHOE 3aHATHE
CamocrositenbHas pabora
Pedepat no Teme «VcTopust pa3BUTH IOHITHE O YUCIIE) 6
Pazpgea 2. Crenenu u 30
KOpHU. CTeneHHas1,
NnoKa3aTeJIbHasi U
Jorapugpmuyeckas
GyHkuun
Tema 2.1 Apudmernueckuit (Coaeprkanue yueOHOro Marepuasia
KOPEHb N—OM CTETICHU. IApudmMeTnueckuii KopeHb HaTypaJIbHOU cTeneHu. JlefdcTBus ¢ apudMeTHYeCKMMH KOPHAMHU N—OH 2

CTCIICHHU.

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 2.2. Crenenu.
CrannaptHas popma
3aIUCH JEHUCTBUTEILHOTO
qyciia

Conepixkanue ydeOHOro MaTepuaia

CreneHb ¢ 1enbM nokasareneM. CtangapTHast opma 3amucu AeHCTBUTEIBHOTO urcia. Mcnonp3oBanne
MOAXOASIIEH POPMBI 3aITUCH NIEHCTBUTEIBHBIX YUCET JUTS PEIICHUS PAKTHYECKUX 3a1a4 u
npecTaBieHus 1aHHbIX. CTeNeHb ¢ pallMoOHalIbHBIM NoKa3aTesneM. CBOICTBa CTENEHHU.
[IpeoOpa3oBaHne BRIPaKEHHA, COACPIKALINX CTENIEHH C PAallIOHAIBHBIM TIOKa3aTeIeM

KomOunMpoBaHHOE 3aHATHE

Tema 2.3 Creneunas
byHKIHSA

Coneprxkanue yaeOHOro MaTepuana

CrenenHas GyHKIMS C HAaTypaJIbHBIM U LIeNbIM Moka3ateneM. E€ cBolicTBa u rpaguk. CBoiicTBa U
rpaguK KOpHS N-Oi CTETeHU

KomOuaMpoBaHHOE 3aHATHE

Tewma 2.4. UppaunoHanabHble
YpaBHEHHUS U HEPaBEHCTBA

Conepikanue ydaeOHOro MaTepuaia

Pemrenne nppalMOHAIBHBIX YPaBHEHU M HEPABEHCTB

KomOuHMpOBaHHOE 3aHATHE

Tema 2.5. Iloka3aTeabpHbIe
YpaBHEHUS U HEPABEHCTBA

Coneprxanue yaeOHOTO MaTepuraa

[lokazarenbHble ypaBHEHUS U HEPABEHCTBA

KomOuHMpOBaHHOE 3aHATHE

Tewma 2.6. Jlorapudm uncna.
CaoiicTBa sjorapudmoB

CopepxaHnue yueOHOro Marepuaia

Jlorapudm yucna. Jlecatnunsie U HaTypanbHble Jorapudmel. [IpeodpazoBanue BbIpaKeHHI,
coJieprKaluX Jorapudmol

KoMOuHUpOBaHHOE 3aHATHE

Tema 2.7. IlokazarenbHas U
nmorapudmuueckas GpyHKIuH,
ypaBHEHUs, HEPABEHCTBA

CopepxaHue yueOHOTo MaTepuaa

[TokazarenbHas u norapudmuueckas QyHKIUHU, UX CBoMcTBa U rpaduku. Jlorapudmuyeckue ypaBHEHUS
1 HEPaBEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.8. Jlorapugmsl B
[IPUPOJIE U TEXHHKE

CopepxaHue yueOHOTO MaTepHrala

[Tpumenenue norapudma. Mcropus passurus maremaTtuku. Jlorapugmuueckas cnupaib B mpupoje. Ee
MaTeMaTu4eckue cBoicTBa. Vcnonabp3oBanue rpadukoB GyHKIUH Ul HCCIIE0BAaHUS MTPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BOHUKAIOT P PEIISHUH 3a/1a4 U3 PA3JIMYHbIX 00JIacTel HAyKu U peabHOU
PKU3HU
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KoMOMHUPOBAaHHOE 3aHATHE

Tema 2.9. [Ipumenenue

Conepikanue ydaeOHOro MaTepuaia

YPaBHEHUH, CUCTEM U Vcnonp3oBanue rpadukoB GyHKIUHN UTs pelieHus ypaBHEHHUI U IMHEHHBIX cucteM. [Ipumenenne 2
HEPABEHCTB K PEIICHUIO YpaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a]a4 U 3aJ1a4 U3 pa3IM4yHbIX 00acTeit
3a7a4 HAayKU U peaJbHOU KU3HU
KomOunMpoBaHHOE 3aHATHE
CamMocTosTenpHas padoTa 10
1. Ilpesentanus no teme «llokazarenbHast pyHKIUSA B IPUPOIE U TEXHUKEN
2. Tlpesenramus no reme «lIpumenenue sorapugmon»
Pa3nen 3 Ilpsavbie 30
IVIOCKOCTH B
NPOCTPaHCTBeE.
KoopauHatsl M BeKTOPHI B
NPOCTPAHCTBE
Tema 3.1. [loBTOpeHue Coneprkanue yaeOHOTo MaTepuaa
iaHuMeTpun. OCHOBHBIC  |OcHOBHBIE (UTYpEI, (PAKTHI U TEOPEMbI IIAHUMeTpHH. OCHOBHbBIE OHATHS cTepeoMeTpun. Touka, 2
TTOHATHS CTCPEOMCTPHH MpsiMasi, INOCKOCTb, MPOCTpaHCcTBO. [loHsATHE 006 akCHOMATHYECKOM MOCTPOEHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIIEJICTBHS U3 HUX
KoMOuHUpOBaHHOE 3aHATHE
Tema 3.2. [Ipsimble u ConeprkaHue y4eOHOro MaTepuasa
[UIOCKOCTH B IIPOCTPAHCTBE. B3auMHOE PacloJIOKEHUE NPSIMBIX B TPOCTPAHCTBE: NIEPECEKAOIIHUECS, MapaUIEIbHbIE U 4
Hapam}eHLHOCTB HpAMBIX, lckpermuparomuecs npamele. [lapanienbHOCTh NPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: NapaslielbHbIe
[PSIMOM U TJIIOCKOCTH, . .
ocKocTell [psIMBbIE B IPOCTPAHCTBE, NAPAILIEIBHOCTb TPEX MPAMBIX, NAPAILIEIBHOCTb NPAMON U MIIOCKOCTH. YTJIbI
C COHAITPaBJICHHBIMH CTOPOHAMM, YTOJI MEXAY NPSMBIMU B pocTpaHcTBe. [lapannensHocTh
MJI0CKOCTEN: MapajliebHble INIOCKOCTH, CBOMCTBA apaJUIEIbHBIX IUIOCKOCTe!. [IpocTeitmne
MPOCTPAHCTBEHHBIE (PUTYPHI Ha MIOCKOCTU: TETpa’p, KyO, napajuiesenumnesa, HoOCTpPOCHUE CeUeHHH
KoMOuHUpOBaHHOE 3aHATHE
Tema 3.3. Coneprxanue yueOHOTO MaTepuana
[leprien IMKyIApHOCTH [leprieH IUKYJIAPHOCTD NPSMOU U IUIOCKOCTHU: NEPIEHAUKYIIAPHBIE IPSIMBIE B IIPOCTPAHCTBE, IPSIMBIE 4
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[IPSIMBIX U IIJIOCKOCTEN

mapalJICJIbHBIC U NCPICHAUKYIIAPHBIC K INIOCKOCTH, ITPU3HAK NCPICHAUKYIIIPHOCTH HpSIMOfI u
IJIOCKOCTH, TEOPEMA O MPAMOM NEPIEHANKYIISIPHON IUIOCKOCTH

KoMOWHUPOBAaHHOE 3aHITHE

Tema 3.4. VYrusr

MmexylConepxanue yaeOHOTO MaTepuaa

LIPAMBIMH U INIOCKOCTAMM Vbl B IPOCTPAHCTBE: YIOJl MEXY MPSAMOM U IIJIOCKOCTBIO, ABYTPAHHBIN yroJl, TMHEWHBIHN yro 2
NBYTrpaHHOrO yria. [lepneHaukynsp 1 HaKJIIOHHBIE: PACCTOSTHUE OT TOUKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 MJIIOCKOCTH, MPOEKIMS PUTYphl HA TUNIOCKOCTh. [lepneHanKyIsIpHOCTh MIIOCKOCTEN: IPU3HAK
MEepIEeHIMKYIIPHOCTH IBYX IUIOCKOCTel. Teopema o Tpéx nepneHauKymspax
KomOuaMpoBaHHOE 3aHATHE
Tema 3.5. KoopauHaTel 1 Coneprkanue y4eOHOTO MaTepuaa
BEKTOPEI B IIPOCTPAHCTBE  IBekTOp Ha MJIOCKOCTH U B IpocTpaHcTBe. Cl10kKEHNE U BBIUYUTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA Ha 4
urcio. Pa3noxxeHue BekTopa 1o TpéM HeKOMILIaHApHBIM BeKTopaM. [IpaBuio napamienenumnena.
Pemenue 3a1a4, CBI3aHHBIX C MPUMEHEHHEM MTPABUJI IEUCTBUI ¢ BekTopaMu. [IpsimoyrosibHas cucrtema
KoOpauHAT B nipocTpaHcTBe. Koopauuatel Bektopa. [IpocTeiime 3aqaun B KOOpAUHATAX. YTOJ MEXKITY
BekTOpamu. CKaJasipHOE MPOU3BEACHUE BEKTOPOB. BBIUNCIIEHNE YIIIOB MEXY IPSAMBIMU U
MJI0CKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METO/] IPU PELIEHUU T€OMETPUUYECKUX 3a7a4
KoMOuHUpOBaHHOE 3aHATHE
Tema 3.6. [Ipsimble u Conepkanue y4eOHOTo MaTepuasa
[IJIOCKOCTH B IIPAKTUICCKUX  PacrioioKeHHe MPSMBIX U INIOCKOCTEN B OKpYXKaroieM MUpe (IPUPOE, UCKYCCTBE, apXUTEKTYPE, 3
safadax TexHHKe). Pelienne npakTuKo-OpueHTUPOBAHHBIX 3a/1a4
KoMOuHUpOBaHHOE 3aHATHE
Tema 3.7. Pemenue 3agau.  |Conepkanue yueOHOTO MaTepuaia
[IpsiMBIC ¥ ITIOCKOCTH, Pemenue 3a1a4 Ha HAXOXKICHUE TEOMETPUYECKUX BEJIMYMH C UCIIOJIB30BaHUEM arliapaTa BEKTOPHOM 3
KOOPAMHATBI U BEKTOP AreGpPBI
KoMOUHUpPOBaHHOE 3aHATHE
CamocrosTenbHas paborta 10
1. CooGmenue o Teme «VcTopus pa3BUTHSI TEOMETPUU KaK HAYKH
2. Ilpezentanus no reme «Tena BpaleHUs: © MHOTOTPaHHUKIY
Pa3nea 4. OcHOBBI 30

TPUTOHOMETPHH.
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Tpuronomerpuueckue

GyHkuun
Tema 4.1. OcHOBBI ConepxaHue yueOHOTO MaTepralia
TPHTOHOMETPHH CHHYyC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC YUCIOBOTO 4
aprymenTa. TpuroHoMeTpudeckasi OKpyKHOCTb, OTIPE/ICIICHUE TPUTOHOMETPHUIECKUX (DYHKIIHIA
YHCIIOBOTO apryMeHTa
KomOuaMpoBaHHOE 3aHATHE
Tema 4.2. OcHOBHBIE Coneprxkanue yaeOHOro MaTepuaa
TPUTOHOMETPUYECKHE [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHbIE TPUTOHOMETPHUECKHE (POPMYIIbI 4
TOXIECTBA KoMOuHUpOBaHHOE 3aHATHE
Tema 4.3. Coneprkanue y4eOHOTO MaTepuaa
TPHFOHOMeTPquSKHe Oynkuus. [lepuoanueckue Gpynkuuu. Tpuronomerpudeckre pyHKINU, UX CBOWCTBA U rpaduKu 2
(byHKIHY, FX CBOKCTBA M KoMOuHUpOBaHHOE 3aHATHE
rpaduku
Tema 4.4. Conepkanue yaeOHOTo MaTepuaa
TpuroHomerpudeckue Perienne TpUrOHOMETPUYECKUX YpaBHEHUHN. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 4
YPABHCHIT M HCPABCHCTBA |y v GypmpoBaHHOE 3aHSTHE
Tema 4.5.Ucnonp3oBanne  |ConepikaHue y4eOHOro MaTepuasa
TPUIrOHOMETPUN B [IpoBeneHre MPAKTUYECKUX PAcUETOB 10 opmysam TpuroHomeTpuu. Mcnonas3oBanue rpadukoB 2
npogeccHonanbHOM chepe (YHKIM 115 KiCCIIeIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT IPU PEIICHUH 3a/1a4 U3
NPYrux y4eOHbIX JUCHMILTUH U PeaIbHON )KU3HU
KoMOuHUpOBaHHOE 3aHATHE
Tema 4.6. Pemuenne 3amau  |Conepxkanue yueOHOTO MaTepuaia
TPAUTOHOMETPHH Tpuronomerpuueckue GyHKINH, TOKIECTBA U YPABHEHUS 4
KoMOuHUpOBaHHOE 3aHATHE
CamocrosTenbHas paborta 10
1. Tlpesentauus no teme «Tpuronomerpudeckue GyHKIUH B IPUPOJIE U UCKYCCTBE»
Pa3nes 5. MHOrorpaHHMKH 36

1 TeJia BpalleHUus

Tema 5.1. MHOrOorpaHHuku

CopepxaHue yueOHOTO MaTepHuala
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[IoHATHE MHOIOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHUKA, BBIITYKJIBIC U HEBBIITYKJIbIC
MHOTI'OTPaHHUKH; pa3BEPTKA MHOTOIpaHHMKA. [Ipu3ma: n-yronpHas npu3Ma; rpaHd 1 OCHOBAHUs
[IPU3MBI; IIPsIMasi U HAKJIOHHAs PU3Mbl; O0KOBas U MOJIHAasi HOBEPXHOCTH Npu3Msbl. [lapannenenumnesn,
[IPSIMOYTOJIBHBIN ITapajuIesenuIe]] ¥ ero cBoucTBa. [lupamuaa: n-yrojapHas nupaMuia, TpaHu U
OCHOBaHUE NHPaMU/Ibl; OOKOBAsl U MOJIHAS IOBEPXHOCTh MMPAMU/Ibl; IPAaBUJIbHAS U yCEUEHHAs
nupamuia. JIeMEeHThI IPU3MbI U TUpaMuibl. Beruricienne 3eMeHTOB MHOTOTPaHHUKOB: pEOpa,
TMarOHAJIN, YIJIbI

KomOunMpoBaHHOE 3aHATHE

Tema 5.2. [IpaBuiibHbIE
MHOTOrpaHHuku. [lnomanpb
[MOBEPXHOCTH
MHOTOTPaHHUKOB

Conepkanue yaeOHOro MaTepuaa

HpaBI/IJ'IBHI)Ie MHOTI'OTpaHHUKH: MIOHATUEC ITPABHUIIBHOI'O MHOTOI'paHHUKA,; ITPpaBHUJIbHAA IpU3Ma U
MpaBUJIbHAS TMPaMK/Ia; IPAaBUIIbHAS TPEYroJIbHAS MUPaMKia U MPaBUIbHBINA TETpasap; KyO.
[IpencraBieHne o0 MPaBHIILHBIX MHOTOTPAHHUKAX: OKTAdP, TOACKAdAP U ukocasap u ap. CedeHus
Mpu3Mbl U TupamMupl. [1momans 60KOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH MIPSMOU TIPHU3MBI,
MJI01I1a]Tb OCHOBAHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi Mpu3Mbl. [1101mans 60KoBoM
MOBEPXHOCTH U TIOBEPXHOCTH MPABUIHHON MUPAMUIBI, TEOPEMA O TUIOIIAIU OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUpamMu/Ibl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.3. Tena BpamieHus

CopepxaHnue yueOHOro Marepuaa

L{nnuHAprYecKas MoBEPXHOCTh, 00pa3yollre HUINHIPUYECKON MOBEPXHOCTH, OCh LIMITUHAPHYECKON
noBepxHocTU. Llunuuap: ocHOBaHUS U OOKOBAas MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOIIA b OOKOBOH U
oJiHO# nmoBepxHOCTH. KoHnYeckast moBepXHOCTh, 00pa3yrolire KOHNYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKO moBepxHOcTH. KoHyC: OCHOBaHME U BepIMHA, 00pa3yrolas U 0Ch, IUIOMIA/b
OOKOBOH U MOJHOM MOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIolle U BbICOTa, OCHOBAHUS 1 OOKOBast
noBepxHocTh. Cepa u map: HeHTp, paauyc, AMaMeTp, MIOUadb MOBEPXHOCTH cdephl. B3aumuoe
pacmoioskeHue cdepsl U MI0CKOCTH, KacaTeabHas MIIOCKOCTh K chepe, momanb chepsl. M3o0pakenue
TeJ BpallleH:s Ha MIocKocTH. Pa3BépTka numuHApa 1 KOHYyca

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 5.4. O0beMEBI U
[JI0I[a/I1 TIOBEPXHOCTEN Te

CopepxaHue yaeOHOTO MaTepualia

[Tonsitue 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMcTBA 00bEMOB Tenl. Teopema 06 00bEMe
MPSIMOYTOJIBHOTO MapaJuIesIeuIe/a U CIeICTBUS U3 He€. 00beM MUpaMuIbl U pu3Mbl. O0BEM
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UIMHApa, KoHyca. O0béM mapa u miomaas chepsl. [TogooHbIe Tena B mpocTpancTBe. COOTHOIICHUS
MEXTy IUTOIIAIIMH TIOBEPXHOCTEH, 00bEMamu 1o100HBIX Tesl. CedeHus uIHApa (TapajyiesibHO U
MEePIEHIUKYIISIPHO OCH), CEUEHHUs KOHYca (TMapauieIbHO€ OCHOBAHUIO U MIPOXO/ISIIEE Yepe3 BEPIINHY),
cedeHus mapa. MHOTOTpaHHUK, OIIMCAHHBIN OKOJIO cephl; chepa, BucaHHAs B MHOTOTPaHHUK WJIH B
TeJI0 BpAIICHUS

KomOuaMpoBaHHOE 3aHATHE

Tema 5.5. JIBrokeHue B

Coneprxkanue yaeOHOro MaTepuaa

npocTpaHcTBe. CeYeHHA U |CpMMeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCHTETBHO TOUKH, MPSMOH, IIIOCKOCTH. DIEMEHTHI 4
KoMOuHaLH CHUMMETPUH B MUPAaMHUIaX, Tapajliesenunenax, IpaBUIbHBIX MHOTOrpaHHUKax. CHMMETpHUS B IPUPO/IE,
MPOCTPAHCTBEHHAIX (HUIyp B ApXHUTEKType, TEXHUKE, B OBITY, B TIpodeccuu. VMcmonp30Banne IBIKEHUI B TPOCTPAHCTBE TIPH
pohecCHOHANBHBIX 3a7a9ax _
pemennu 3aaad. [loctpoenne cedeHnii MHOrOTrpaHHUKOB U TeJ BpauieHus. Meroa cienoB. KomOuHarms
TeJT BpaIlleHHsI © MHOTOTpPaHHUKOB. M croib30BaHe KOMOWHAIMI MHOTOTPAaHHUKOB M TEJI BPAILICHHS B
MPAKTUKO-OPHEHTUPOBAHHBIX 33/1a4ax
KomOuHMpOBaHHOE 3aHATHE
Tema 5.6. Pemenue 3amau.  |ConmeprkaHue ydeOHOTo MaTepuasa
MHororpaHHUKH U Te1a Brruncienue BeTuduH (IUTMHA, YTOJI, 00BEM, TUIOIIAIb IIOBEPXHOCTH ) TEOMETPUUYECKHUX (QUTYP, 4
BPallCHHA MCIIOJIb3Ysl U3yYeHHbIE POpMYJIIbl U MeToabl. [locTpoeHune ceueHnii MHOTOrpaHHUKOB METOJIOM CIIEJIOB,
BBITNIOJIHEHUE (BBIHOCHBIX) INIOCKUX YEPTEXKEN U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY,
COOKY, CHU3Y
KoMOuHUpOBaHHOE 3aHATHE
CamMocTosTenpHas paboTta 12
1. PaboTa 1o co3aaHuio MOJEIU MHOTOTPAHHUKOB
2. Ilpesenrtanus no reme «Tena BpalieHuss © MHOTOIPAaHHUKID)
Pasnean 6. IlpousBoanas u 45
nepsoodpasHasi QyHKINH
Tema 6.1. MoHoToHHOCTB U [CoziepikaHue yueOHOTro MaTrepuasia
PKCTPEMYMBI (yHKIHH. [TpoMexyTKM MOHOTOHHOCTH (PyHKIIMHU. MakcuMyMbl 1 MUHUMYMBI (yHKINU. Hanbonbuee n 4

Touku sxcTpemMyma

HAMMCHBIICC 3HAUYCHUC (I)YHKI_II/II/I Ha TPOMCIKYTKC

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 6.2. [lonsitue
HENPEPhIBHOCTU (PYHKIIUHU.
MeToa UHTEPBAJIOB

Conepixkanue ydeOHOro MaTepuaia

HenpepoiBHbIe (YHKITMH. MeT0 1 HHTEPBAJIOB JIJISl PEIICHHS] HCPABEHCTB

KoMOWHUPOBAaHHOE 3aHITHE

Tewma 6.3. [IpousBoanas.
['eomeTprueckuil u
(bu3nuecKuil CMbICIT
[TPON3BOTHOM

Conepixkanue ydaeOHOro MaTepuaia

[TpousBoanas ¢pyHkun. ['eomerprueckuii u GU3NIECKUil CMBICI TPOU3BOTHOMU. [Ipon3BoaHbIE
PIIeMEHTapHBIX PyHKIMN. DOpMyIbl HAX0XKAEHUS TPOU3BOIHON CYyMMBI, MPOU3BEICHHS U YACTHOTO

b yHKIINMA

KomOunMpoBaHHOE 3aHATHE

Tema 6.4. MOHOTOHHOCTB
¢dbyakuun. Touku
DKCTpeMyMa

Coneprxkanue yaeOHOro MaTepuana

[IpMeHeHue MPOU3BOIHOM K HcCIeI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI

KomOuaMpoBaHHOE 3aHATHE

Tema 6.5. HanbGobiiee u
HaVMeEHbIIIee 3HAYCHUS

dbyHKIIUN

Conepikanue ydaeOHOTO MaTepuaia

HaxosxaeHrne HanOOJIbIIIero ¥ HAMMEHBIIETO 3HaYeHUsT GYHKIIMU Ha oTpe3ke. [IpumeneHne
MPOU3BOIHOM TSl HAXOXKACHUST HAMJIYYIIETO PEICHHs B MPUKJIAIHBIX 3a7a4ax, U OTPeACICHUS
CKOPOCTH TIpoIlecca, 3aJaHHOTO (GOPMYIION WK TpaduKom

KomOuHMpOBaHHOE 3aHATHE

Tema 6.6. Haxoxneaue
ONTUMAJIBHOTO Pe3yJIbTaTa C
[MOMOIIIHIO TTPOU3BOTHON

CopepxaHnue yueOHOro Marepuaia

HpI/IKJ'IaI[HBIe 3aJa4u, B TOM YHCJIC COIHUAJIBHO-3KOHOMHNYCCKOI'O U (1)I/I3I/ILI€CKOFO XapakTepa, ux
[PEIICHUE CPCACTBAMU MATEMATHUYCCKOI'O aHalIn3a

KoMOuHUpOBaHHOE 3aHATHE

Tema 6.7. IlepBooOpa3zHas
byHKIIH

CopepxaHue yueOHOTro MaTepuala

[TepBooOpa3Has. Tabnuia nepBooOpa3HBIX

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.8. ITnomann
KPUBOJIMHEWHOU TPANELUU.
®opmyna Herotona —
JleiiOHM1Ia

CopepxaHue yueOHOTO MaTepuana

WuTerpan, ero reoMeTpuyecKuil 1 pu3ndeckuii cMpIci. Berancnenue naterpana mo Gpopmysne
Hprorona-JleitOHMIIA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.9. [Ipumenenue
[IPOU3BOIHOM U

CopepxaHue yueOHOTO MaTepHualia

Pemienue 3amad Ha MMPUMCHCHUC l'IpOI/I3BO,Z[HOI71 W UHTCTpaJIa AJId BBIYUCIICHUS (I)I/ISI/I‘-ICCKI/IX BCJIIMYMH U
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nepBooOpa3Hoil pyHKIMK

rIonIaaei

KoMOWHUPOBAaHHOE 3aHITHE

CamocTosTenpHas paboTa 15
1. BeinosHeHUEe NMPAKTUUECKHUX 33a/IaHUN HA UccleoBaHue QYHKIUM U TOCTpOCHUE rpaduKoOB
2. BbIMOTHEHHE MPAKTUYCCKUX 33JaHUI HA BEIYHCIICHUE HHTEIPAJIOB
Pa3nen 7. Teopus 23
BEPOATHOCTEH U
CTATHCTHKA

Tema 7.1. [Ipeacrasnenne  |ConepikaHue ydeOHOro MaTepuasa

JIAHHBIX U OMKCaTCIbHAA [IpencraBieHne JaHHBIX C TOMOIIBIO Ta0HI] U quarpamm. CpeaHee apupmMeTHdecKoe, MeInana, 2

CTaTHCTHKA HauGOJIbIIee U HAMMEHBIIEE 3HAYEHNS, Pa3Max, IUCIIEPCHs, CTAHAAPTHOE OTKIOHEHUE YHCITOBBIX
Ha0OPOB
KomOuHMpOBaHHOE 3aHATHE

Tema 7.2. CiiyqaitHbie Coneprkanue yaeOHOTo MaTepuaa

coObITHs. Orepanuy Hajl CrydaifHble SKCIIEPUMEHTHI (OIBITBI) M CIydalHbIE COOBITHA. DJEeMEHTapHbIE COOBITHS (MCXOIBI). 2

COOBITHAMH BeposaTHOCT citydailHOTO COOBITHS. BM30CTh 4acTOTHI B BEPOSITHOCTU COOBITHI. CydailHbIe OTBITHI C
[PAaBHOBO3MOXKHBIMH ~ DJIEMEHTapHBIMU  COOBITHAMH. BeposTHOCTH  COOBITUH B ONBITaX C
[PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Onepanuu Haj COOBITUSIMU: TIepeceueHne, 00beIMHEHUE, IPOTUBOIOJIOKHbBIE COObITHS. J{narpaMMel
Diiniepa. @opmyna CI0KEHUs BEPOATHOCTEH. Y CIIOBHASI BEPOATHOCTh. Y MHOKEHHE BEPOSATHOCTEH.
JlepeBo ciyuaiiHoro skcriepuMenTta. @opmMyna nosHo#M BepossTHOCTH. He3aBucuMble COOBITHS
KoMOuHUpOBaHHOE 3aHATHE

Tema 7.3. Bepostaocts B |Conepkanue yueOHOTO MaTepuaia

pOoeCCHOHANBHBIX 3a/[a4ax [TepBuuHas 00pabOTKa CTATUCTUYECKHUX AaHHBIX. ['padmyeckoe ux npeacrapieHue. Haxoxaenue 2
CpPEeIHUX XapaKTEePUCTHK, HaOIr0AaeMbIX JaHHBIX. OlleHKa BEpPOSTHOCTU COOBITHS B MTPO(hecCHOHANBHOM
NMesITeNbHOCTH, pelleHne MpodecCHOHAIbHBIX 3a/1a4 Ha BEPOSTHOCTh COOBITHS, TPUMEHEHHE
CTATUCTUYECKUX METOJIOB IS pelieHus MpodeCCHOHATbHBIX 3a/1a4
KoMOUHUpPOBAaHHOE 3aHATHE

Tema 7.4. DnemMeHTbI Coneprxanue yueOHOTO MaTepuana

KOMOHHATOPHKH Komb6unaTopHoe npasuiio yMmHokeHus1. [lepectaHoBku u paxkropuan. Hucno couetanuid. TpeyroibHUK 4
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[Mackans. ®opmyna 6uHoma HeroToHa

KoMOWHUPOBAaHHOE 3aHITHE

Tema 7.5. Cepun

Conepikanue ydaeOHOro MaTepuaia

[TOCICNOBATEILHBIX buHapHbIi c1ydaliHbII ONBIT (MCHBITAHUE), yelieX U Heynadya. HezaBucumblie ucnbitanus. Cepus 2
MCIILITAHHH HE3aBUCHUMBIX UCTIBITAHUN JI0 IepBOTO ycrnexa. Cepusi HE3aBUCHUMBIX UCTIBITaHUI bepHyrm
KomOunMpoBaHHOE 3aHATHE
Tema 7.6. Cnyqaiinbie ConepxaHue yueOHOro Marepuaia
BCJIMYMHBI U PAaCIPEACICHUA. CriyyaiiHass BenuuuHa. Pacnpenenenue BepositHocTeidl. Jmarpamma pacnpenenenusi.  [Ipumepsr 2
MaTeni[aTqueCKoe OKUIIAHHC pacripeieIeHNit, B TOM YHUCIIE, TEOMETPUUECKOE U OMHOMHAIIBHOE.
CIIy4anHOU BEJININHBI HucnoBble XapaKTEPUCTUKHU CIYYAHBIX BEJTUYMH: MAaTEMATHUYECKOE OXKUJIAHHUE, TUCTIEPCUS U
CTaHIapTHOE OTKJIOHEHHE. [I[puMepbl MpUMEHEHHS MAaTEMAaTHIECKOTO OKHIaHUsI, B TOM YHCJIC B
3a/lauax u3 MOBCEIHEBHOM KU3HU. MaTeMaTH4ecKoe OKHIaHne OMHAPHOU CITy4aitHOW BETMYUHBI.
MaTteMaThuecKkoe 0KUIaHNE CYMMBI CITyJaiiHBIX BETUYMH. MaTeMaTHYeCKOE OXKUIaHUE U JUCTIEPCHS
reOMETPUUECKOTro U OMHOMHAILHOTO pacipeaesieHui
KomOuHMpOBaHHOE 3aHATHE
Tema 7.7. 3akon Oonpmmx  |ConepikaHue y4eOHOTo MaTepuasa 2
ucer. HernpepsiBHbie 3aK0H OOJIBIIMX YUCENT U €0 POJib B HAyKe, MpUpoJie U odiiecTBe. BoIOOPOUYHBIM METO] MCCIICTIOBAHU.
CI1yqaHHBIC BEJMIHHDL [Iprmepbl HeMPEPBIBHBIX CIydaiiHbIX BeUYuH. [IoHATHE O TUIOTHOCTH pacipeneieHus. 3aiaqu,
(pacmipenerneHus)
HopmabHoe pacnpeﬂeneHHerHBoﬂﬂmHe K HOpMaJIbHOMY pacnpenenenuto. [lonsTie 0 HopMallbHOM pacipeieieHun
KoMOuHUpOBaHHOE 3aHATHE
CamMocTosTenpHas paboTta
[Ipesentanus mo Teme «lIpuMeHeHne TeopHH BEpPOSITHOCTEH M MaTEeMaTHUYECKOW CTATUCTUKUA B 7
[pa3TUYHbIX chepax AeaTeIbHOCTH»
IMpomexyTounas arrectainus (3a4eT ¢ OIEHKOI) 2
Bcero: | 214
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4. YCJOBMUS PEAJIN3ALIMA TPOTPAMMBI YYEBHON JUCIIUIIJIAHBI

4.1. TpeGoBaHHMA K MaTepHAJbHO-TEXHUYECKOMY OOecredyeHUuI0
Peanuzauus nporpaMMbl yueOHOM TUCUUIIMHBL TpeOyeT Hauuyus  y4eOHOro
KJIacCca MaTEMaTUKH.

[lonroToBKa BHEAyIUTOPHOM pabOTHl JOJKHA OO0ECHeYMBATBHCS JOCTYIIOM
KaXJI0ro oOydaromierocss K 0Oa3am JaHHbIX M OuOnnoTeyHbM (onmaMm. Bo Bpems
CaMOCTOSATEIbHOM MOATOTOBKHU, 00yUYaOIIHUECs JOJKHbBI ObITh 00€CIeYeHbl JOCTYIIOM K
cetu MuaTepHer.

Ob6opynoBanue yueOHOro KabMHeTa U pado4uux MeCcT KaA0MHeTAa: 1MOCAJT0YHbIC

MECTa OJId O6yanOIJ_[I/IXC$I, pa60qee MCCTO IIperiogaBaTeisd, JOCKa, y‘le6HI/IKI/I.

Texnnueckue cpeacTBa 00y4eHUsi: HOyTOYK, IPOECKTOP, IKPaH.

4.2 O0uue TpedOBaHNS K OPraHU3alMu 00Pa30BaTeJIbHOI AeITeJIbHOCTH

OcBoeHne 00yJaromuMUCs Y9eOHOU TUCIUIUTMHBI MOXKET MPOXOJIUTh B YCIOBUSAX
CO3JIJaHHOW 00pa30oBaTeNIbHONW Cpeabl Kak B 00pa30BaTENIbHOM  OpraHu3alvu
(yupexxjeHuu), TaKk M B OpPraHU3aIMAX COOTBETCTBYHIOIIMX MNpodwio ydeOHOU
JTVCLUUTUIAHBI.

[IpenonaBanue y4yeOHOW AUCIMUIUIMHBI JOJKHO HOCHUTb TEOPETHYECKYI0 U
NPAaKTUYECKYI0 HaINpaBlIE€HHOCTh. B mporecce mpakTuyeckux 3aHATUN oOydaroluecs
3aKpeIUIAIOT M YIUIYOJISIFOT TEOpeTHYecKue 3HaHHs, NPUOOpPETaIOT HEOOXOIUMBIE
npodeccruoHaIbHbIe YMEHUS U HABBIKU.

N3yuenne  guctumiuabel  «MaTtemaTuka» 10 CHEIUAIBHOCTH  JOJDKHO
IPEIIECTBOBATH OCBOCHHIO TPO(ECCHOHATEHBIX MOYJICH.

TeopeTnueckue 3aHATHS JOJDKHBI IPOBOJUTHCS B yuyeOHOM KaOWHETe
MaTE€MAaTHKHU.

Texymuit 1 MPOMEKYTOYHBIM KOHTPOJIb OOYYCHHUS CKIAABIBACTCS U3 CISTYIONTNX
KOMITOHEHTOB:

TeKyUHii KOHTPOJb: ONpoc OOyJaromuxcss Ha 3aHATUSAX, MPOBEICHUE
TECTUPOBAHMUS, PEUICHUE MPUKIATHBIX 3a7a4 00yUJalOIMMHUCS B TIPOIIECCE MPOBEACHUS
TEOPETUYECKUX 3aHATHH U T.J.;

MPOMEKYTOYHBbIN KOHTPOJIb: 3a4€T C OLICHKOM.

4.3. KanpoBoe obecnieueHue 00pa3oBaTe/IbHOI 1esITeJIbHOCTH

TpeOGoBanusi Kk KBaMM(UKANNKM TEIArOTUYECKUX KaJapoOB, OCYIIECTBISIOMNX
peamuzanuio OIIOIT CIIO-IIIICC3 no cnenuadbHOCTH JOKHA O0eCTeYrMBaThCA
MeJarorMuecKuMU  KaJjpaMy, HMEIOIIUMH BbICIIee OOpa3oBaHUE, COOTBETCTBYHONIEE
npodmmro  mpenomaBaeMor  y4eOHOW — AUCHUIUIMHBL.  ONBIT  IESITETBHOCTH B
OpraHu3alnusaX COOTBETCTBYIOIIEH 00pa3oBaTeinbHON cdepbl sBIAETCS 00s3aTeIbHBIM
TUISt npenojaBaTenen, OTBEYAIOIIUX 3a OCBOCHUE oOyyJaromumcs
oO1reo06pa3oBarenbHOr0 yueoHoro uukia. [IpenogaBareny nojiy4aroT AOMOIHUTEIBHOE
npodeccruoHanbHOe 00pa30BaHUE MO MPOrpaMMaM MOBBIIICHUS KBaTU(UKALUU, B TOM
guciie B (hopMe CTROKUPOBKH B MPOPWIBHBIX OpraHU3alUsIX HE PeXke OJHOTO pa3a B 3
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roja.
4.4 NndopmannonHoe odecneueHue odydeHusi. [lepeyeHb pexoMeHayeMbIX

y4eOHbIX u3ganuii, UHTepHeT-pecypcoB, 10NOJHUTEILHON JUTEPATYPbI

OCHOBHBIEC UCTOUHUKH:

1. Anumos III.A., Komsrua FO.M., TkaueBa M.B. u npyrue. Maremartuka: anredpa
Y HaYaJla MaTeMaTU4YeCKOIro aHalin3a, reoMeTpusi. Anredpa U Hayajla MaTeMaTHIYEeCKOTO
aHanmuza 10-11 knacc. M. : IIpocBenienue, 2024. — 464 c.

2. Aranacss JI.C., byty3oB B.®., Kagomiies C.b. u apyrue MartemaTtuka: anredpa u
Hauajla MaTeMaTU4yecKoro aHanuza, reomerpus. ['eomerpuss 10-11 xmacc. M.
IIpocsemenue, 2024. — 288 c.

3. M.U. bammMakoB MaremaTtuka: y4eb. IJis CTyJACHTOB YUpexAeHUU cpeid. mpod.
oOpazoBanus. M. : «O0Gpa3zoBaTebHO-U3aTeIbCKUN LIEHTp «Akaaemusy», 2024. - 288
C.

I[OHOJIHI/ITE.]'IBHBIQ HCTOYHHUKH

1. Anredbpa m Hayasa Mmaremaruyeckoro aHaamsa. 10-11 xmaccel. ba3oBeiit

ypoBeHb : yueOnuk / III. A. Anumos, 0. M. Koasrun, M. B. Tkauépa u ap.
— 18-e m3a. — M. : IIpocBemenue, 2012. — 464 c.

2. KonmoropoB A. H. Anre6pa u Hayajla MaTEMaTHYSCKOr0 aHaIM3a : yueO. JUIs
10-11 xn. ob6meoOpasosar. yupexaenui / A. H. Kommoropos, A. M.
Aopamos, 1O. I1. yaaunsie u ap. — 17-e¢ u3n. — M. : [Ipocsemenne, 2008.
— 384 c.

3. IloropenoB A. B. I'eomerpus. 10-11 kmacchl : yueO. aag obGuieoOpa3oBar.

opranm3anui : 6a30Beiii 1 npoduia. ypoBau / A. B. Tloropenos. — 13-e uza.
— M. : IIpocBemienne, 2014. — 255 c.

4. T'eometpus. 10-11 xmaccel : yueonuk / JI. C. AtanacsH,B. ®@. byrysos, C. b.
KagomiieB u ap. — 22-¢ u3a. — M. : IlpocBemenne, 2013. — 255 c.

5. AranacsH JI. C. T'eomeTrpusa. 10-11 kmacchl : y4yeb. s oOuieoOpa3oBart.

vupexJaeHun : 0a30BbId U npodwi. ypoBuu / JI. C. Atanacsu,B. @. byry30B,
C. Bb. Kagomies u np. — 22-e uzia. — M. : [Ipocsemenue, 2013. — 255 c.

6. boromonoB, H. B Maremaruka : vueOHuUK Juig OaxaimaspoB / H. B.

boromonos, Il. M. Camoinenko. — 7-¢ m3a., crepeotun. — M. : JIpoda,
2010. — 396 c.

7. Kyngeimesa E. C. MaremaTnka : yueOHHK. — 4-¢ u3n. — M. : JlamkoB u K,
2015. — 564 c.

8. Maremaruka: aareOpa u Hadajla MaTeMaTHICCKOT0 aHaIM3a, TeoMeTpus. Aireopa
M Hadajga Martemarmdyeckoro anamm3a. 11 kmacc. Hukomsckuit C.M., Ilotamos
M.K., PemietnukoB H.H. u npyrue. - M: [Ipocsemenue, 2021.
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http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f_10-11_%d0%ba%d0%bb%20.pdf
http://library.lgaki.info:404/2020/%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f_10-11_%d0%ba%d0%bb%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2017/%d0%9a%d1%83%d0%bd%d0%b4%d1%8b%d1%88%d0%b5%d0%b2%d0%b0%20%d0%95.%20%d0%a1_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2017/%d0%9a%d1%83%d0%bd%d0%b4%d1%8b%d1%88%d0%b5%d0%b2%d0%b0%20%d0%95.%20%d0%a1_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf

9. Maremaruka: airedpa M Hayajga MaTEeMaTHUYECKOrO0 aHallu3a, TIEeOMETpPHS.
I'eomerpus. 10 xmacc. AnekcannpoB A.Jl., Bepuep A.JL., Peokuk B.M. - M:
IIpocsemenue, 2021.

10.MartemaTuka: anredpa M Hayajla MaTEeMaTHYECKOrO0 aHallu3a, TEeOMETpHs.
I'eomerpus. 11 knacc. AnexcanapoB A.Jl., Bepuep A.JL, Peokuk B.M. - M:
IIpocsemenue, 2021.

11.MartemaTtuka: anrebpa M Hayajla MaTeMaTUYECKOro aHanu3a, reomerpus. 10
kiacc. Bepuep A.JIL., Kapn A.Il. U3gatensctBo "I[IpocBemienue".

12.MatemaTuka: anreOpa ¥ Hayajla MaTEeMaTHYECKOro aHaiau3a, reomerpus 11
kiacc. Bepuep A.JIL., Kapn A.Il. U3gatensctBo "IIpocBenienue".

13.MaremaTuka: anrebpa U Hayajla MaTeMaTUYECKOTO aHaIN3a, reoMeTpusi. Anredpa
¥ HadvaJla MareMaThdeckoro aHamms3a (B 2 yactax) (B 2 wactax). 10-11 kmacc.
Yacte 1: MopakoBuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue;
nox peaakiueid Mopakosuua Al'. "MOLl MHEMO3HMNHA".

JJIeKTPOHHbIE U3IAHMS

1. Bcepoccuiickue uHTepHeT-onmMnuansl. - URL: https://online-olympiad.ru / -
TeKcT: 3JIEKTPOHHBIN.

2. Enunas xomnexuus uudpoBeiX oOpa3oBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru - TekcT: 37IeKTPOHHBIH.

3. Nudopmanmonnas cucrema «EamHoe okHO gocTyma kK oOpa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru/ - TekcT: 3JIeKTpOHHBIA.

4, Hayunas anekrponnas 6ubmuoreka (HOB). - URL: http://www.elibrary.ru -
TeKcT: 3JIEKTPOHHBIN.

5. OTkpeIThIi  KOUTEK. Marematuka. - URL: https://mathematics.ru / -
TeKCT: 3JIEKTPOHHBIN.

6. [ToBTopum matematuky. - URL: http://www.mathteachers.narod.ru - Tekcr:
3JIEKTPOHHBIMN.

1. CrnpaBoYHUK o MaTeMaTHKE I IIKOJILHUKOB. - URL.:
https://www.resolventa.ru/demo/demomath.htm / - TekcT: 37K TpOHHBIHA.

8. Cpennsis MaTeMaTH4eCKast UHTEPHET LIKOJIA. - URL:

http://www.bymath.net/ - TekcT: 3J1eKTpOHHBIA.
9.DenepanpHblii IOpTan «Poccuiickoe odbpazosanue». - URL: http://www.edu.ru/
- TekcT: 3JIeKTPOHHBIN.

10.®enepanpHbiii 1IeHTp HHPOPMAITMOHHO-00pa30BaTeNbHBIX pecypcoB. - URL:
http://fcior.edu.ru / - TexcT: 3MeKTPOHHBIH
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5. KOHTPO.JIb U OIIEHKA PE3YJIbTATOB OCBOEHHS YUEBHOM

Kontpons wu

OIICHKa pE3yjabTaTOB

JUCLUIINHDBI

OCBOCHMUA

y4eOHOU  JAUCIUILIUHBI

OCYHCCTBIIACTCA MPEIIOAaBaTCIIEM IIPH ITPOBCACHUHA SaHHTHﬁ, TCCTUPOBAHM:, d TAKIKC
BBIITOJIHCHUA O6y‘laIOI_HI/IMI/ICH HMHAWBUAYAJIbHBIX 3aI[aHI/II‘/’I, ITPOCKTOB, HCCHeI[OBaHHﬁ.

PesyabTaTsl 00yyeHus

OcHoBHbBIE MOKA3aTeJIN OlleHKH

(I)OpMI)I H METO/bI

pe3ya1bTaToB KOHTPOJISI M OLIEHKH
3HATh: - OCHOBHbIE MOHATUS U METOAbI, | POPMBI KOHTPOJIS:

1) o maremaTuKe Kak 4YacTH | UCIIOJb3yeMble JUIsl | YCTHBIM OTIPOC;
MHUPOBOH KYyJBTYpPHl M O MecTe | peoOpa3oBaHuii M BbluucieHui | [luceMeHHBIN onpoc;
MaT€MAaTUKH B COBPEMEHHOM | pa3jIu4HbIX anredpandeckux | CamocrosiTenbHas padoTa;
NUBWIM3AIMK, O  CHoco0ax | BHIpAXXCHUIA; [IpakTuueckas padoTa;
ONMCaHUs Ha MAaTeMaTHYECKOM | - ompeneIeHue yucinoBou | TectoBsle 3a1aHus.

SI3BIKE  SIBJICHUU
MUpa;

2) 0 MaTeMaTHYeCKUX
MOHATHAX KaK O BaKHEUIIUX
MaTeMaTHICCKHX MOJECTIAX,
MO3BOJISIFOIIMX ~ ONKCHIBATH U
M3y4yaTh pa3HbIE TMPOIECCHl |
SIBJICHUS, MMOHUMaHUe
BO3MO>KHOCTH
aKCMOMAaTHYECKOTO TMOCTPOEHUS
MaTeMaTUYECKUX TEOPHUH;

3) MeTonml J0Ka3aTeiabCTB U
AJIITOPUTMOB pEIICHNUS;
4)  cra"mapTHBIE

peanbHOrO

MIPUEMBbI

pPEeIICHUA panroOHaJIbBHBIX u
HUppanliOHaJIbHbIX,
II0Ka3aTCJIbHBIX, CTCIICHHBIX,
TPUTOHOMCTPHYCCKUX

YpaBHEHUH U HEPaBEHCTB, HX

CUCTEM, B TOM 4YHCIIC OJIA
IIOHCKa IIyTH pemicHuA u
WIUIIOCTpalun PCUICHHA

ypaBHCHHI U HEPABCHCTB;
5) 00 OCHOBHBIX TOHSTHSX,

UaesIx u METOax
MaTEeMaTUYEeCKOTO aHaJIH3a,

6) 0 TJIOCKUX u
MPOCTPAHCTBEHHBIX

TCOMETPUYECKUX (QHTypax, HUX
OCHOBHBIX CBOMCTBaX; (hOPMYITbI
JUIsS PEIICHUS] TEOMETPHUCCKUX
3aa4d M 3a/1a4 C MPaKTUYCCKUM
COJICpKAHHUEM;

7) o mpoleccax U SBICHUSX,
HUMEIOIINX BEPOSATHOCTHBIH
XapakTep, O CTaTHCTHYECKUX
3aKOHOMEPHOCTSIX B pPEaJbHOM
MUpe, 00 OCHOBHBIX MOHSITHUIX

GyHKIIMK, CMOCOOBl 3alaHus |
OCHOBHbIE CBOMCTBA (QYHKIINH;
- OCHOBHBIE€ CIOCOOBI M METO/IBI

pPEeICHUA palOHAJIbHBIX,
IIO0Ka3aTCJIbHBIX,
Jorapu(pMHUUECKUX,

TPUTOHOMETPUYECKUX YpaBHEHUH
Y HEPABCHCTB;

-onpe/ieTIeHne TPOU3BOJIHOM, ee
TEOMETPUYCCKUI W (DU3UICCKUN
CMBICT;

- npaBuiIa u hopmyIsl
muddepentiupoBanus PyHKITHI;
-TIOHSATHE OIPEIETICHHOTO
UHTETpaia, ero reoMeTpUyYecKuit
CMBICIT U CBOWCTBA;

- OCHOBHBIE MOHSITUS
KOMOMHATOPUKHU u TeOpUu
BEPOSITHOCTEH;
- aAKCHOMBI u TEOPEMBI
CTepeoMeTpUn
- ompeAeNeHWE U  CBOMCTBA

IMPOCTPAHCTBCHHLIX TCJI: IIPU3MBI,

napajuiesenumnesa, MMUPaAMU/IBI,
MWIMH]IpA, KOHYCA, 111apa;
-popMyabl Ui BBIYHUCIICHHS
00BEMOB u IJIOIIAeH
MOBEPXHOCTEH T'€OMETPUUYECKUX
Te.

MeTtoabl KOHTPOJISA:

Tekymui KOHTPOJIb:
@pOHTAIBHBIN OIIPOC;
NunuBuyaibHBIN OTIPOC;
IIpoBepka caMOCTOATENIBHOM
paboTHI;

KonTponbhas pabdoTa;
[IpoBepka KOHCIIEKTOB;
[TpoBepka cooOrieHnit;
OueHuBaHuE  BBIOJHEHUS
WHJUBHIyaJIbHBIX 3aJJaHUN;
[IporpammMupoBaHHBII
KOHTPOJIb.
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JJIEMEHTapHOU TEOpUH

BEPOSITHOCTEM; YMEHUHI
HAXO/IUTh u OIICHUBATh
BEPOSATHOCTH HACTYIJICHUS
COOBITHI B IIPOCTEHIINX
NPAKTUYECKUX CHUTyallUsIX W
OCHOBHBIE XapaKTePUCTUKU

CJIy‘-IElfIHBIX BCJINYHNH.

YMeThb:

1) ¢dbopmynupoBaTthb
OTpeNeNieHusl,  aKCHOMBI W
TEOpEMBbI,  TNPHUMEHATh WX,
MIPOBOJTUTH JIOKa3aTelbHbIe

paccyKJIeHHs B XOJie peIIeHUs
3ajad;

2) omnepupoBaTh MOHATUSMHU:
CTENeHb  4YHCla, Jiorapupm
9Hcia;, YMEHHE  BBITIOJNHSTH
BEIUMCIICHUE  3HAYCHUH W
peoOpa30BaHUsl BRIPAKEHUN CO
CTETIeHSIMH ©  JiorapudmMamu,
npeoOpa3oBaHus JpoOHO-
palnMOHAIBHBIX BBIPAXKECHUH;

3) omnepupoBaTh MOHATUAMHU:
panroHaIbHbIE,
UppaloHalIbHbIE,
MOKa3aTelbHbIE, CTEIIEHHBIE,
norapuMudeckue,
TPUTOHOMETPHUUYECKHE
YpaBHEHMsI M HEPaBEHCTBA, UX
CHCTEMBI;

4) omnepupoBaTh IOHATHIMHU:
byHKLU, HenpepbIBHAs
byHKLU, IIPOU3BO/IHAS,
nepBooOpa3Has, ONpeAeIeHHBbIH
UHTErpaj; YMEHHME HaxOIUThb
IIPOU3BOJIHBIE  3JIEMEHTAPHBIX

GbyHKUUH, UCHONb3YS
CIpaBOYHbBIE MaTepHallbl;
UCClIeIoBaTh B IPOCTEHIINX
clryyasix byHKINN Ha
MOHOTOHHOCTB, HaXO/IUTh

HauOoJIbIINe W HaUMEHbIINE
3Ha4eHus (QYHKIUH; CTPOUTH
rpapuKkd  MHOTOYJICHOB c
HCII0JIb30BAHUEM anrnapara
MaTeMaTH4YECKOro aHaJIn3a;
MIPUMEHATh NPOU3BOAHYIO IIpU
pElIeHnH 3aJad Ha JBH)KECHHUE;
pemaThb MIPAKTUKO-
OpUEHTUPOBAaHHbIE 3a/laud  Ha

- BeimostaaATh apudmeTnyeckue
JIICHCTBHS HAJl YNCIAMU, COUYCTas
YCTHBIE€ U TUCHbMEHHBIC PUEMBI;
- HAXOJUTh 3HAYEHUS KOPHS,
CTeNeHH, Jorapudma,
TPUTOHOMETPUIECKUX
BBIPQ)KCHUI HA OCHOBE
OTIpeeNIeHNs], UCTIOb3Ys IPU
HEOO0XOIMMOCTH
HWHCTPYMEHTAJIbHbIE CPE/ICTBA;
10JIb30BaThCsI MPUOIMKEHHOM
OTIEHKOHW TIPH MPAKTUIECKUX
pacuerax;

- BBITIOJIHATH IPe0Opa3oBaHus
BBIPAYKCHUM, MPUMEHSS
dbopMyIIBI, CBSI3aHHBIE CO
CBOMCTBaMU CTCIICHEH,
norapudmMoB,
TPUTOHOMETPUUECKUX (PYHKIIMIA;
- pemaTh paroHaNbHEIE,
MoKazaresbHbIE,
norapuMHuIECKHe,

TPUTOHOMETPHUYCCKHUEC YPAaBHCHUS,

CBOIAIIHNECA K JIMHEHHBIM U
KBaJIpaTHbBIM, a TaK¥XKC
AHAJIOTMYHBIC HCPABCHCTBA U
CHCTCMbI

- BBIYHCJ/IATH 3HAYCHHC (bYHKI_[I/II/I
10 3aIaHHOMY 3HAa4YCHUIO
ApryMCHTAa Ipu Pa3JIMIHBbIX

crioco0ax 3aganus pyHKIUU;

CTpPOUTh TIpadUKUd  HU3YyYEHHBIX
(GyHKIUI, WIUTIOCTPUPOBATH IO
rpauKy CBOICTBa 3I€MEHTApHBIX

dyHKIMHA;
- OIINCBhIBATH B3anMHOE€
PpacCIIOJIOKCHHC MPpAMBIX

IUIOCKOCTEH B MMPOCTPAHCTBE,

- pemath IUTAHUMETPUYECKUE U
IPOCTEUIINE CTEPEOMETPUYECKHE
3aJauu Ha HaXO0XJICHUE
TreOMETPUYECKUX BEIMYUH (IUIMH,

yTJI0B, MJIOaaAel, 00beMOB);
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HauOOJbIINE ¥ HAUMCHBIINC
3HAUEHWs, HA  HAXOXKJCHUE
IyTH, CKOPOCTHU M YCKOPEHUSI;

5) omnepupoBaTh MOHATUIMH:

panoHaibHast byHKIUS,
IoKa3areabHast byHKIMS,
CTETEeHHAs byHKIMS,

norapupmMuueckas  QYHKIHS,
TPUTOHOMETPHUYECKHE (PYHKIUH,
oOpatHbpie (QYHKIUH, YMEHHE
CTpOHUTh TpapUKH HU3YICHHBIX
GyHKIMM, WCIIOJIb30BAThH
rpaduxu pu N3y4EHUN
MPOLECCOB W 3aBUCHUMOCTEM,
IIpU pElIEHUH 334a4 U3 IPYTux
y4eOHBIX MPEJAMETOB U 3a/1a4 U3
peanbHOM KW3HH;, BBIPAXKaTh
dbopmynamu 3aBUCUMOCTH
MEX]ly BETHYNHAMU;

6) pemaTrh TEKCTOBBIE 3aa4d
pa3HbIX TUIOB (B TOM YHUCIIE HA
MPOLIEHTHI, JOJIM W 4YacTH, Ha
IBUXKEHHE, paboTy, CTOMMOCTH
TOBapOB M  YCJIyr, HaJorIH,
3aauu U3 o0lacTH yIpaBJIeHUS

JTUYHBIMH " CEeMCHHBIMU
(buHaHCAMM); COCTaBJISITh
BBIpaKCHUS, YpaBHEHHS,

HEpaBeHCTBA W MX CHUCTEMBI IO
YCJIOBHUIO 3aJayH, HCCIIEJ0BaTh
MOJIy9eHHOE pelieHue "
OLIEHMBATh MPABJONOI0OHOCTH
PE3yJIbTAaTOB;

7) omnepupoBaTh MOHATUSMH:
cpenHee apugmeTHIecKoe,
Me/naHa, HauOojpliee |
HavMeHbIIee 3HAYCHUS, pa3Max,
JHCTIePCHS, CTaH/IapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa;
yMeHHE U3BJICKATh,
MHTEPIIPETUPOBATH
uH(pOpMaIHIO,
NPEJCTAaBICHHYI0 B TalnMIax,
Ha JuarpaMmax, rpadukax,

OTpaKaIOLIYIO CBOICcTBa
peabHbIX POILIECCOB u
SIBJICHUIA; NPEJCTABIATh
uHpOpMALMI0O € [OMOIIBIO
TabIHIL u JHArpamu;

UCCIIEI0BaTh ~ CTaTUCTHUYECKUE
JaHHbIE, B TOM 4HCIE C
IPUMEHEHHEM rpaduUecKux

BremmonagaTe aeMcTBUM HaA
BEKTOpaMHU

- HaxXO0JUTh CKaJISIPHOE
MIPOMU3BEJCHHUE BEKTOPOB

- HaXOJIUThb KOOPJMHATHI TOYEK B

IIPSIMOYTOJIBHOU JIEKapTOBOM
CUCTEME KOOPJMHAT

- HaXOJMTb IIPOU3BOIHYIO
GyHKIIH

- uccienoBarb  (QYHKIUA H
CTPOUTH TpaPUKH

- HaxoJWUTh HEOMpEJeTECHHbIE
WHTETPaJIbI

- BBIUMCIATH  ONpEJeTICHHBIE
WHTETrPaJIbl

- pelarb pocTenmme
KOMOWHATOPHBIE 33]]a4l METOJIOM
niepedopa, a TaKKe c
HCTIOJTb30BaHUEM M3BECTHBIX
dopmyu;

- BBIYUCIIATH B HpOCTGﬁHIHX
CIyJasiX BEpPOSITHOCTH COOBITHI
Ha OCHOBE IIOJCYeTa YHCIa
HCXOJIOB.
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METOJI0B M DJEKTPOHHBIX
CPEACTB;

8) omepupoBaTh TOHSATHUSIMU:
CIIy4aliHbIM OIBIT U CIIy4ailHOE
coOBITHE, BEPOSITHOCTD
CIIy4allHOTO COOBITHS; YMEHHE
BBIUMCIATH  BEPOSITHOCTH €
UCIO0JIb30BAHUEM TpapUuecKUX
METOJIOB; MPUMEHATH (POPMYJIBI
CIIOXKEHUS U YMHOXCHHS
BEPOSITHOCTEN, KOMOMHATOPHbBIE
¢daktel U Qopmynbl  1pu
pelleHny  3agad;  OIeHHUBATh

BGpOfITHO CTH peanLme
COOBITHH; 3HAKOMCTBO co
CJ'Iy‘IZlfIHI;IMPI BEINYMHaAMMU,

YMEHHE TMPUBOJUTH TPHUMEPHI
TIPOSIBIICHUST 3aKOHA OOJIBIINX
qucel B TPUPOJTHBIX U
OOIIICCTBEHHBIX SBICHUSIX;

9) omepupoBaTh TOHATHIMH:
TOYKa, TMpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, JIBYTPaHHBII
yroJI, CKPEIIMBAIOIIUECS
npsiIMbIe,  MMApaJUICTBbHOCTh |
MEPIEHANKYISIPHOCTh  TIPSMBIX
U TUIOCKOCTEH, Yroia MEexIy
MPSIMBIMH, YTOJI MEXKIY TPSMOM
U IUIOCKOCTBIO, Yrojd MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT

TOYKH 0 IIJIOCKOCTH,
PacCTOAHUC MCXKAY IPAMBIMU,
PaCCTOAHUC MCKOY
IINIOCKOCTAMM, YMCHHE

UCIO0JIb30BAaTh TMpPHU  pelIeHUU
3ala4  M3y4yeHHbIe (aKThl U
TEOPEMBI TIIAHUMETPUU; YMEHUE
OIICHUBATh pPa3Mepbl OOBEKTOB
OKPYKaIOIIEro MUPAa;

10) omepupoBaTh TOHATHIMH:

MHOTOI'PaHHUK, CeueHHe
MHOTOI'paHHHKa, Ky0,
napasiesenumner, IpU3Ma,
nupaMua, ¢durypa u
IIOBEPXHOCTh BpalleHNs,

LWIMHAP, KOHYC, mmap, cdepa,
ceyeHHss (UTypel BpalleHUs,

IIJIOCKOCTD, Kacaromascs
C(bepLI, nuin-HAapa, KOHYCa,
iomaiab MMOBEPXHOCTU

nupamMuabl, TIIPHU3MbI, KOHYCA,
HUJInHApa, IUIomaib C(I)epbl,
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o0beM KyOa, MPSMOYrOJBLHOTO
napajiesienunena, MUPaMUIbI,
NpU3MbI, IIIKHApA, KOHYCA,
mapa; yMeHue  u3o00paxarhb
MHOTOT'PaHHUKH U MIOBEPXHOCTH
BpaIllEHUs, UX CEYCHUS OT PYKH,
C ITOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB M AJIEKTPOHHBIX
CPEICTB; YMEHUE pacro3HaBaTh
CHMMETPHIO B MPOCTPAHCTBE;
yYMEHHE pacrno3HaBaTb
MPaBUIIbLHBIE MHOTOTPAaHHUKHY;

11) omnepupoBaTh NOHATUSAMU:
IBIJKEHHE B TPOCTPAHCTBE,

o00HbIE ¢burypsl B
MIPOCTPAHCTBE;  HCIOJIb30BATh
OTHOILICHHE IJI0IAe N

MOBEPXHOCTEH ©W  00OBEMOB
MoA0OHBIX (UTYp TIPU PELIEHUU
3ajauy;

12) BBIYUCTATH TEOMETPUUYECKUE

BEITMUNHBI (mmuHa, yroJi,
Iom@aas, o00beM, IIOMIAab
MMOBEPXHOCTH), HCIIOJTB3YSI
M3y4YEHHBIE bopmybl u
METO/IbI;

13) omepupoBaTh MOHATHIMH:
MPSIMOYTOJIbHAs cucrema

KOOPJIMHAT, KOOPJAUHATHI TOYKH,
BEKTOp, KOOpPJIMHATBHI BEKTOPA,
CKaJISIPHOE MPOU3BEICHHE, YOl
MEXIy  BEKTOpaMH, CymMMa
BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHUCJIO; HAXOJUTh C
MTOMOIIBI0 M3YYCHHBIX (POopMYyIT
KOOPIUHATHI CepeIHBI
OTpE3Ka, pACCTOSHHE MEXIY
JIBYMSI TOUKAMU;

14) BBIOMpaTh  TOJXOISIIHMA
W3YUYCHHBIH METOJ JUIS PEIICHHUSI
3a/1a4H, pacro3HaBaTh
MatemMaTHdeckue  (GakTel U
MaTeMaTUYeCKHe  MOJIEIH B
MPUPOJHBIX U OOIIECTBEHHBIX
SIBJIICHUSX, B HICKYCCTBE; YMEHUE

IIPUBOIUTH IIPUMEPBI
MaTeMaTH4YECKUX OTKPBITUI
pOCCUMCKOU u MHUPOBOMU

MaTeMaTHYEeCKOM HAaYKH.
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