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1. HOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma o0mieoO6pa3oBaTeIbHOTO yueOHOTO ipeaMmeTa «MaTteMaTuKa
NpeaHa3HauyeHa [JIsg H3YYCHHs] MAaTeMaTHKH MPU NOATOTOBKE KBaIU(PUIIMPOBAHHBIX
pabdounx nmo npodeccuu 09.01.03 Macrep nmo o6paborke uudposoit nHdpopmanuu B FAIIOY
CO «CyX00XCKUH MHOTOTNPOQUITHHBIN TEXHUKYM), peanu3yriem
o0pa3zoBaTebHYIO NpPOrpaMMy CpeIHero obmero oOpa3oBaHUs B MpeJiejax OCBOCHHS
OCHOBHOU TpodeccuonanbHo obpazoBarenbHoi mporpammel CITO (ITITKPC) Ha 6aze
OCHOBHOTrO 00mIero o0pa3oBaHUS NPU MNOATOTOBKE KBaJIU(DUIIMPOBAHHBIX pabOYUX H
CITy>KaIuX.

I[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmero
o0pa3oBaHUs, MPEABIBISIEMBIX K CTPYKTYpPE, COIECPKAHUIO W pPe3yJIbTaTaM OCBOCHUS
yuyeOHOro mpeamera «MaremMaTukKa», B COOTBETCTBHHM C PeKOMeHIamusIMH MO
OpraHM3allMM MOJYy4YEHHs cpeAaHero ooOmero obpa3oBaHUsT B Mpeaesiax OCBOCHHS
0o0pa3oBaTeNbHBIX MOPOrpaMM cpeaHero npodeccuoHalbHOro oOpa3oBaHus Ha 0asze
OCHOBHOro ob6mero oOpa3oBaHHs ¢ y4yeTOM TpeboBaHUM  (elaepabHBIX
rOCYyJapCTBEHHBIX 00pa30BaTEeIbHBIX CTAaHAAPTOB H IOJydaeMOu npodeccuu
CpeIHEeTOo npodeccuoHaaIbHOr O oOpa3oBaHUsA (mucemo HenapramenTa
rocyapCTBEHHONH MOJUTHKH B cdepe NnoAroTroBku pabouux xkaapoB u IO
MunaoOpuayku Poccum ot 17.03.2015 Ne 06-259) u npumMepHOUW HOpoOTrpaMMbl
oOmeobpazoBaTebHOTO ydyeOHOTO mpeamera «MaTtemaTHka» s TpodeccHOHATbHBIX
00pa3oBaTeabHbIX OpraHu3aluii, peaJu3yr X OCHOBHYIO PO ecCHOHaIbHYI0 00pa30BaTEIbHYIO
nporpammy CIIO Ha 6aze OCHOBHOro o0mIero oOpa3oBaHMS C OJHOBPEMEHHBIM IOJIy4YCHHEM
cpenHero  obOmero  oOpa3oBaHHS,  PEKOMEHIOBAaHHOM  OKCHEPTHBIM  COBETOM  IIO
npodeccuonansHoMy o0pa3oBanuio. [IpoTokon Ne 3 ot 21 mromst 2015 .

Conepxxanue mporpaMmbl  «MaTemMaTuka» HampaBIE€HO Ha JOCTHXKCHHUE
CIEAYIOUMINX IEJIEH:

-obecrneueHHUE copmMupoBaHHOCTH MpeJICTaBJICHU N o COIlMAJIbHBIX,
KYJbTYPHBIX U UCTOPUUYCCKHX (akTOpax CTAHOBJICHHUS MaTeMaTHKH;

-obecneuenne CcGHOPMHUPOBAHHOCTH  JIOTUHYECKOrO, aJrOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBINIJICHUS;

-o0ecrieueHne CHOPMHUPOBAHHOCTH YMEHUH NPUMEHSATH IMOJNyYCHHBIC 3HAHHS
MIpU pEeLIEHUU Pa3JIUYHBIX 3ajad;

-o0ecnieueHne cPOpPMHUPOBAHHOCTH MNpPEACTABICHUNW O MaTeMaTHKE KaK 4YacTH
o011eyesIoBeYeCKOH KYyJIbTYphl, YHHBEPCAJIbLHOM S3bIK€ HAyKH, MO3BOJSIONIEM
OMHUCHIBATh W M3y4aTh pealbHBIC MPOIECCHl U  SBJICHHUS;

-o0ecrieyeHre BO3MOXHOCTU YCIHEIIHOIO MPOJOJDKEHUS 00pa3oBaHus IO MpodeccusM,
CBA3aHHBIM C OCYIICCTBJICHHEM HAYYHOM U MCCIEAOBATEILCKOW JEATeIbHOCTH B 00JacTu
MaTeMAaTHUKH U CMEXHBIX HayK.

B mporpammy BKIIOUEHO cOJZep)KaHHE, HadpaBJICHHOE Ha (QOpMHUpPOBAHHUE Y
CTYAEHTOB KOMIIETCHIIMH, HEOOXOAUMBIX IJIs1 KadecTBeHHOro ocoenus OITOIT CITO
Ha ©Oa3e OCHOBHOTO oOOmiero oOpa3oBaHUS C TIIOJYYSHHUEM CpPEIHETrOo OOIIero
o0Opa3oBaHUs; MPOTPAaMMBbl NOJTOTOBKH KBaJIU(PUITUPOBAHHBIX pabOYNX, CITY>KAIUX
(ITIIKPC).

1.1.00mas xapakTepuCcTHKa y4YeOHOro mnpeamMera «MaremMaTuka»

PaGouas nmporpamMmma 001eo0pa3zoBaTEIILHOTO y4eOHOTrO0 nmpeamMeTa
«MartemMaTuka» TIpelHa3Ha4YeHa IJIsI M3YYSHUS MaTEeMaTHKU B NPOo(ecCUOHAIbHBIX
oOpa3zoBatenbHbIX  opranuzanusix  CIIO, peanusyromux  oOpa3oBaTeIbHY IO
nporpamMMmy cpeiaHero ooOmero oOpa3oBaHUs B Ipejielax OCBOCHHUS OCHOBHOM
npodeccuonanbHOl obpazoBaTenbHO nporpammbl CITO 09.01.03 Macrep o o6paboTke
1 ¢poBoit nHGOpMaIHH



MaTtemaTuka SIBJISIETC S byHnamMmeHTanbHOMN 001eo6pa3zoBaTeabHON
JUCUUIJIMHON €O  CHOXHUBIIMMCS  YCTOMYMBBIM  COAEpKaHUEM U  OOIUMH
TpeOOBAHUSIMHU K MOJATOTOBKE O0YUYaIOIIUXCH.

B npodeccuonanbHbplX 00pa3oBaTENBHBIX OpTaHU3AlUAX, PEATU3YIOMIUX
o0pa3zoBaTeIbHYIO NpOTrpaMMy cpeaHero obmero oOpa3oBaHUs B IpeaeiaX OCBOCHUS
OIIOII CIIO Ha 6a3e ocHOBHOro oOuiero oopa3zoBaHUsl, U3YYEHUE MAaTEMAaTUKU UMEET
CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT Npoduiisi npodeccCuoHaIbHOTO 00pa3oBaHUs.

[Tpu OCBOEHUH npodeccui CIIO TEXHOJIOTUYECKOTO npoduis
npodeccuoHalIbHOrO O0pa3oBaHUs MaTeMaTHKa H3ydaeTcss yriayOJeHHO, Kak
npoduiabHasgs ydyeOHas JOUCUMIIJIMHA, YYHUTHIBalomas CHEeIU(PUKY OCBaWMBaEMBbIX
npodeccuit Ha ypoBHe PI'OC cpennero oduiero oopazoBaHusl.

DTO BBIpakaeTcsl B COJACP)KAaHUU OOYUYCHU S, KOJIUYECTBE YacCOB, BBIJACISIEMBIX Ha
W3y4YeHHE OTICJIBHBIX TEM MpOTpaMMbl, TJIIyOWHE WX OCBOCHHS OOydYarOUIUMUCH,
o0beMe U XxapaKTepe MPaKTUUECKHUX 3aHSITUH, BUJAaX BHEAYIUTOPHON CAMOCTOSATEIbHON
padoThl 0OOyYaIOLIUXCH.

VYrinyOseHHas cOCTaBIIAIOILAs OTpaXkaeTcsi B TpeOOBAHMX K OATOTOBKE 00Yy4arOIINXCsl B

YacTu:
-0011el CUCTeMBbI 3HaHUM: Co/lepiKaTeNIbHbIE IPUMEPBI UCTIONB30BAaHUS METOJOB B
npoQecCHOHANIBHOM J1€ATeNbHOCTH;
-YMEHHIA: pa3iIuue B ypOBHE TPEOOBAHUH K CIOKHOCTH IPUMEHIEMBIX Il OPUTMOB;
-IIPaKTHYECKOT'0 UCIIOIb30BaHUS IPHOOPETEHHBIX 3HAHUN M YMEHU: HHIUBUIYAJIHHOTO Y4eOHOTO
OITBITa B BBHIMIOJHEHUHN MCCIEOBATEIBCKIX IMPOEKTOB.

OO01mue nenu u3ydyeHusI MaTEMaTUKHU PEaJIU3yI0TCs B YEThIPEX HAMPaBICHUSIX:

1. oburee mmpeacraBiaeHUE 00 UICAX U METOAAaX MAaTEMAaTHUKH;

2. UHTEJIEKTyaJIbHOE pa3BUTHE;

3. OBJIaZlcHUE HEOOXOAUMBIMH KOHKPETHBIMU 3HAHUSIMH U YMCHHUSIMH,;

4. BocOUTaTEeJIbHOE BO3JEHCTBHE.

[Ipodpunuzanus mese MaTeMaTHYECKOTO OOpa30BaHUs OTpakaeTCs Ha BhIOOpE
MIPUOPUTETOB B OpraHU3anuu ydeOHO#l JnesTenbHOCTH oOOywarommuxcs. s
TeXHUYECKOoro mnpoduius mnpodeccuoHadbHOro oOpa3oBaHus BBIOOp 1ele
CMeEIIaeTcss B IMparMaTUYeCKOM HaIllpaBJIEHUH, NPEAyCMaTPUBAIOIIEM YyCUJICHUE U
pacumiupeHue MPHUKIAJHOTO XapakKTepa M3y4YCeHUS MaTEMaTUKH, MPEUMYIIECTBEHHOHN
OpPHEHTAIlMH Ha aJITOPUTMHYECKHU CTUJIb ITO3HABATEIbHOW NESTEIbHOCTH.

N3yyenune MaTeMaTUKH KakK MNPO(UIBHOTO 00I1e00pa30BaTEILHOTO y4eOHOTO
IIpeIMETa, YYMTBHIBAIOUIETO0 CIENU(PUKY OCBaMBaeMbIX oOOydaromumucs npodeccui
CIIO, obOecrnieunBaeTCs:

-BBIOOPOM pa3JIMYHBIX MOAXOJ0B K BBEJCHHUIO OCHOBHBIX TOHSITHMH;

-(popmupoBaHuEeM CHUCTEMBI yueOHBIX 3aJlaHuH, o0ecrneynBaOIIUX

3 dekTUBHOE OCYIIECTBICHHE BBIOPAHHBIX I[€JE€BBIX YCTAHOBOK;

-oboramieHueM CIHeKTpa CTHJIeH Yy4eOHOM JAesATeJIbHOCTH 3a CcYeT

COTJIAaCOBAaHUSI C BEAYUIMMH JCSITCIBbHOCTHBIMH  XapaKTEepUCTHUKAMU

BbIOpaHHOM mpodeccuu.

I[IpodunbHas cocrTaBisrolias OTpa)kaeTcs B TpeOOBaHUSIX K IIOATOTOBKE
00y4JaroImMuXcs B YaCTH:

-o0meil cucTtemMbl 3HAHMW: COJEpI)KaTeJbHbIE IMPUMEPHl HCHOJbB30BAHUS
MaTeMaTHYECKHUX M€l U METOA0B B Ipo(ecCHOHAaIBbHON JesTEIbHOCTH;

-yMEHHUH: pa3indyue B ypOBHE TpPeOOBAHHU K CIOXXHOCTH TPUMEHSIEMBIX
aJITOPUTMOB;

-TIPAKTHYECKOTO HCHOJb30BaHUS TPUOOPETCHHBIX 3HAHHUW W yMCEHHUU:
WHIUBHUAYAaJIbHOTO Y4eOHOrO OmbITa B IOCTPOCHHUHM MaTEMAaTHUYECKUX MOJeJei,
BBITTOJTHEHU U HUCCIEJ0BATEIBCKUX MPOEKTOB.

Takum obpa3zom, peanuszanus CoAepKaHUs ydeOHOTO MpeaMeTa OpUEHTUPYET
Ha TPUOPUTETHYIO pOJIb TPOIECCYaIbHBIX XapaKTepPUCTHK Yy4yeOHOH paboTHI,



3aBHUCSMINX OT MPo(ecCHOHANPHON HANpaBIEHHOCTH OOpa30BaHWsI, NOJYYEHHS OIIbITa
HCIOJIb30BaHUSI MaTEeMaTHUKU B COJAEPKATEJIbHBIX U MPOPECCHOHAIBLHO 3HAYMMBIX
CUTyallMsiX II0 CpaBHEHUIO C (GOpMaJIbHO-YPOBHEBBIMHU pe3yIbTaTUBHBIMU
XapaKTEPUCTUKAMH OOyYCHHUSI.

CopaepxxaHue ydeOHOTO nmpeameTa pa3paboTaHO B COOTBETCTBHU C OCHOBHBIMU
COJePKATECIbHBIMU JUHUSIMUA OOyYCHHsS MaTeMaTHKE:

-anreOpandeckasl JHHHS, BKIIOYAOIIasi CUCTEMAaTHU3allMI0 CBEJICHUH O
YHCcJlax; U3ydyeHHe HOBBIX U 0000IIIeHNEe paHee N3YUYEHHBIX ONepalnuil (BO3BeJIeHNUE
B CTENEHb, U3BJICUCHHE KOPHs, JorapudMupoBaHHE, CUHYC, KOCHHYC, TAaHICHC,
KOTaHTE€HC M OOpaTHBIE K HUM); U3YUYEHHUE HOBBIX BHJIOB YHCJIOBBIX BBIPAXKEHUHN U
bopmyn; coBeplIICeHCTBOBAaHWE TMPAKTUYECKHUX HABBIKOB ¢ BBIYUCIIUTEILHOMU
KyJIbTypBbI, pacIIMpEHUE ¢ COBEPIICHCTBOBaHHE ajrebpandyeckoro arimapara,
cOpMHUPOBAaHHOTO B OCHOBHOW IIKOJIE, W €ro MNPUMEHEHHE K pPEHICHUIO
MaTeMaTUYECKHUX U MPUKIAAHBIX 3aJ1a49;

-TEOPETUKO-(PYHKIIMOHAJIbHAST JIMHUS, BKIIOYAIOMIAasi CHCTEMAaTHU3alMI0 |
paciMpeHne CBEeICHHUN O (PYyHKIHIX, COBEPUICHCTBOBAHUE I'pa(PpUUIECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMH HJI€IMHU U METOJIaMH MaTeMaTHYECKOro aHalihu3a B
oObeMe, MO3BOJISAIONIEM HCCJIe0BaTh JJIeMEHTapHble (YHKIHMH U  peuarhb
npocTeifline reoMeTpuyeckue, (pu3ndeckre u Ipyrue NpUuKIaJaHble 3a1a4u;

-IVUHUS yPaBHEHUI U HEPABEHCTB, OCHOBAHHAS HA ITOCTPOCHUH U HUCCIIEIOBAHUH
MaTeMaTHYECKUX MOJICJICH, IIEPEeCeKaroIascs C alreOpanvecKol M TEOPETHUKO-
(pyHKIMOHAILHOW JIMHHUSMH W BKIIOYAIOIIasi pa3BUTHE M COBEPIICHCTBOBAHHUE
TeXHHUKH ajredpamdeckux IpeoOpa3zoBaHU Uil pEIlIEHUs] YPaBHEHHUI, HEPABEHCTB U
cucteM; (GOpPMHUPOBAHHUE CHOCOOHOCTH CTPOUTH W HCCIEAOBAaTh MNpOCTEeUIINe
MaTeMaTU4YEeCKHEe MOJACIH IIPU PEIICHUH IMPUKIAAHBIX 3a7a4, 3aJa49 U3 CMEXHBIX U
CHeuaJIbHBIX JUCIHUIIIINH;

-TeOMeTpHYecKasi JIMHUS, BKIIOYAIOMIasi HATrJSIAHBIE TMPEJICTABICHUS O
MMPOCTPAHCTBEHHBIX (UTYypaxX M U3YUYCHUE UX CBOUCTB, GOPMHPOBAHUE U PA3BUTHE
IIPOCTPAHCTBEHHOTO  BOOOpaX€HWs, pa3BUTHE CIIOCOOOB TI'€OMETPHUECKUX
U3MEpPEHUH, KOOPAWHATHOTO HM  BEKTOPHOTO  METOJOB  JUISl  pEUICHUS
MaTeMaTHUYECKHUX U MPUKIIATHBIX 3aJ1a4;

-CTOXaCTHYECKasi JIMHUS, OCHOBaHHAasi Ha pPa3BUTHUM KOMOWHATOPHBIX YMEHHIA,
MPEJICTABICHUI O BEPOSITHOCTHO-CTATHCTUYECKHUX 3aKOHOMEPHOCTSIX OKPYKAIOIIESTO
Mupa.

N3yuenne oOmeoOpa3zoBaTesbHOro ydyeOHoro mnpeamera «MartemaTuka»
3aBepIIaeTCs MOJBEJCHUEM HTOroB B (OopMe dK3aMeHa B paMKaxX MPOMEXKYTOUYHOU
arrecTauuMu oOydaromuxcss B mpolecce ocBoeHUss ocHoBHoit OIIOII CIIO c
nmoJiyaeHueM cpearero oomiero oopaszosanus (IIITKPC).

B pasagene mnporpammbl «CoaepkaHue ydeOHOro ImpeaMeTra» KypCHBOM
BBIJICJIEH MaTepHall, KOTOPbIHA OPU U3YUCHUU MaTEMaTUKU KOHTPOJIIO HE MOJJICKHUT.

1.2.MecToO y4eOHOr0 npeJMeTa B y4eOHOM IJIaHE.

Yuebublii  npeamer «MaTremaTuka»  SBIJSETCS  Y4E€OHBIM  IPEIMETOM
o0s3aTenbHOM TIpeaMeTHOM oOnacTu «Matematuka u uapopmatuka» @I'OC cpennero
obmero oOpa3oBaHMS.

B mnpodeccuonanpHbIXx 00pa3oBaTENbHBIX OPraHU3alUsIX, peaTu3yIOMIUX
o0pa3zoBaTeIbHYIO MPOTpaMMy CpeaHEeTo obmero oopa3oBaHUS B MpeaeiaX OCBOCHUS
OIIOIT CIIO Ha ©0a3e ocHOBHOro oOmero oOpa3oBaHHs, Y4YeOHBII mpeaMeT
«MaTtemaTuka» u3dydaeTcsi B oOmeoOpazoBaTebHOM MuKJIe yueOHoro niana OIIOTII
CIIO nHa 06a3e OCHOBHOTO OOIIEro oOpa3oBaHHS C MOJYYEHUEM CpPEIHETro OOIIero
o6pazoBanus (I1IIKPC).

B yueOnpix nmanax IIITKPC yueOHbIN npeamer «MaTemaTHka» BXOAUT B COCTaB
o6mMx 001Ie00pa3oBaTEeIbHBIX YUCOHBIX TUCIUIUINH, (OPMUPYEMBIX U3 00sI3aTEIBHBIX



npeaMeTHeix obmacteit PI'OC cpeanero oOmiero oOpa3zoBaHus, ajs mpodeccuu
09.01.03 Macrep no o6pabotke nuudpoBoit HHGPOPMAIUH.

1.3.Pe3yabTaThl OCBOEHMSI YUeOHOI0 INpeaMera.

OcBoenue cojaepxkaHus yudeOHoro mnpeamera «MartemaTtuka» obOecrnedyuBaeT
JTIOCTUXKEHUE CTYyA€HTAaMHM CIEAYIOIINX pe3yJIbTaTOB:

JAUYHOCMHBIX:S

-c(hOpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAIbHOM SI3BIKE
HayKH, CpPEACTBE MOJCIUPOBAHUS SBJIEHUM M MNOPOIECCOB, HAEAX U MeEToAaxX
MaTEMaTUKH;

-MIOHUMaHUEe 3HAYMMOCTH MaTEeMaTUKH JJIsI HAYYHO-TE€XHHUUYECKOTO Iporpecca,
chOpMHUPOBAHHOCTh OTHONIEHHUS K MaTeMaTHKe KaK K YacTH oOOIedyesioBeuyecKoi
KyJIbTYpbl 4Yepe3 3HAaKOMCTBO C HCTOpUEH Ppa3BUTHUS MATEMAaTHKH, DBOJIOLUEH
MaTeMaTUYEeCKUX HJICH;

-pa3BUTHE JIOTHUYECKOTO MBIIIJIEHUS, NPOCTPAHCTBEHHOTO BOOOpa)keHus,
AITOPUTMHUYECKOUN KyJIbTYpPhl, KDUTUUYHOCTH MBIIJIICHUS HAa YPOBHE, HEOOXOIUMOM JIJIsI
Oynymeii npodeccruoHalbHOW AEATENIBHOCTH, MIJs MPOJOJIKEHHUS OOpa3oBaHUS U
camMmoo0pa3oBaHUs;

-OBJIaJICHUE MaTE€MaTHYECCKHUMH 3HAHUSIMH U YMEHHUSMH, HEOOXOJAHUMBIMH B
MOBCEAHEBHOMW XU3HU, JJISI OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCHIUIIIAH U
JUCUMILUIMH MPO(PEeCcCUOHATbHOT0 LMUKJIA, JJs MOJy4eHHUs oOpa30oBaHUs B 00JIaCTAX, HE
TPeOYHIIUX yriIyOJICHHONM MaTeMaTHYECKOW IMOJATOTOBKH;

-TOTOBHOCTh M  CHOCOOHOCTbH K o00pa3oBaHUIO, B TOM  4YHCIE
caM000pa30oBaHUIO, Ha NOPOTSHKEHUM BCEH JKU3HH; CO3HATEIbHOE OTHOIICHUE K
HEeNIPEPHIBHOMY OOpa3oBaHUIO KaK YCJIOBUK YCHEIHOW nOpodecCUOHAILHOU H
OO0IIIECTBEHHOM IEATCILHOCTH;

-TOTOBHOCTh U  CHOCOOHOCTP K CaMOCTOSIT€JIbHOM  TBOpPYECKOHM U
OTBETCTBEHHOM N1€ATEJILHOCTH;

-TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
0o0pa3oBaTeIbHON, OOMIECTBEHHO ITOJIE3HOH, y4eOHO-HCCIIeqOBATEIBCKOM, TPOSKTHOM
U IPYTUX BHUJAX ACATECIbHOCTH,

-OTHOIIIEHUE K MPpOo(EeCCUOHATBHOMN eI TeIbHOCTH KaK BO3MOKHOCTH YUacTHs B
peUIeHUH TUYHBIX, 0OIIECTBEHHBIX, TOCY TIapCTBEHHBIX, O0IIEeHAITMOHAIBLHBIX TPOOIEM;

MemanpeomMemHbIX:

-YyMEHHE CaMOCTOSITEIbHO ONPENeIIATh HEJH JACATEIbHOCTU U COCTaBIATH
MJIaHbl JICATEIBHOCTH; CaMOCTOSITEJIBHO OCYIIECTBISITh, KOHTPOJHUPOBATH WU
KOPPEKTUPOBATh JEATEJIBHOCTH; MCIIOJb30BAaTh BCE BO3MOJXKHBIE pPECYpChl s
JTOCTHXKEHU S MOCTABJICHHBIX 1I€JI€H U peanu3allui IJIaHOB AesITeJIbHOCTU; BBIOUPATh
yCHEUIHbIE CTPATETUH B PA3JIMYHBIX CUTYyallUsIX;

-yMEHUE TMpPOAYKTHUBHO oOmarbecs U B3aMMOJEHCTBOBAaTH B IIpoliecce
COBMECTHOW AESITEIbHOCTH, YUYUTHIBATh MO3UIHU APYTUX YYACTHUKOB JI€SATECIHLHOCTH,
s¢dpekTuBHO pazpemath KOHQIUKTHI;

-BJIaJIcHUE  HaBBIKAMHM  MO3HABaTEJIbHOW, Y4eOHO-HCCIEeI0BATEIbCKON U
MIPOEKTHOMN AESATEILHOCTH, HABBIKAMHU pa3peIISHUs MPOOIIeM;

-CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IMOHUCKY METOJOB PEIICHUS
MpakTUUECKUX 3a/1a4, HPUMEHEHHUIO Pa3JIMYHBIX METOJIOB IMO3HAHHUS;

-TOTOBHOCTh W  CHOCOOHOCTHP K  CaMOCTOSITEJIbHOW  HWH(POPMAIMOHHO-
[MO3HABATEJbHON NEsATEeJIbHOCTH, BKJIIOYAsi YMEHHE OPUEHTHUPOBATHCSA B Pa3IUYHBIX
HCTOYHUKAaX  HWHOpMamuu, KPUTUUYECKH  OIEHHBATHh W  HHTEPIPETHPOBATH
WHGOpPMAIHIO, TTOJYYaeMYI0 U3 Pa3JIMUYHBIX UCTOYHHKOB;

-BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JOTUYHO U TOUYHO H3JIaraTh
CBOIO TOUKY 3pPEHHUsI, UCIIOJIB30BaTh aJ€KBaTHBIC SI3BIKOBBIE  CPEICTBA;



-BJIaJICHHE HaBbIKAMH II0O3HABATEJIBbHOM pedJIeKCUHM KaK OCO3HAaHUs
COBEpIIAEMBIX JAEUCTBUM UM MBICIUTEIbHBIX MHOPOLIECCOB, HX pe3yJbTaTOB MU
OCHOBAHMM, TPAaHUIl CBOETO 3HAHUS U HE3HAHUs, HOBBIX IIO3HABATEJIbHBIX 3ajJlay U
CPEACTB IJI1 UX JOCTHUXKEHUS;

npeomemmuwvix: (0a308vlil ypo8eHb)

1) chopmupoBaHHOCTh NMPEACTABICHUII O MaTeMaTHKE KaK YaCTH MUPOBOW KYJbTYPBI U O
MecCTe MaTeMaTHKH B COBPEMEHHOH NMBWJIM3ALMM, O CIIOCO0axX OMHMCAaHUS Ha MaTeMaTH4eCKOM
S3bIKE SIBIIGHUI peasbHOrO Mupa; 2) chOPMUPOBAHHOCTHh MPEACTABICHUN O MaTeMaTHYECKUX
MOHATUAX KaK O Ba)KHEHIIUX MaTeMaTU4eCKUX MOJAENSIX, MO3BOJISIOLIMX ONUCHIBATH M HU3ydaTb
pasHble MpOLIECCHl U SBJIEHUS; ITOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOTrO IIOCTPOEHUs
MaTeMaTUYECKUX TEOpHii; 3) BlaJeHue METOAaMH J0Ka3aTelbCTB U allOPUTMOB PEIICHUS; YMEHUE
UX MPUMEHSTH, MPOBOJUTH JOKa3aTeJIbHBIE PACCYXJACHHsSI B XOJl€ pelleHMs 3aaay; 4) BiaaeHue
CTaHJAPTHBIMM TpPUEMaMH pELICHUS pAlUMOHAJIBHBIX M HPPAMOHANBHBIX, TOKa3aTEeIbHbIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUN M HEPABEHCTB, UX CUCTEM; HCII0JIb30BAHUE FOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCJE JUJISi MOMCKA MYTH PEIIECHUS U WUIIOCTPALMU PELICHUS
YpaBHEHHUI U HEPaBEHCTB; 5) CPOPMUPOBAHHOCTD MIPEICTAaBICHUN 00 OCHOBHBIX OHATUSX, UAEAX U
MeToAaX MaTeMaTHYeCKOro aHanu3a; 6) BIaJeHHEe OCHOBHBIMHM IMOHSATHSAMH O TIUIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (HUTypaX, UX OCHOBHBIX CBOMCTBax; C(QOPMHPOBAHHOCTH
YMEHHsI paclio3HaBaTh Ha YepTeKaX, MOJEIAX M B pPEaJbHOM MHUpE T'eOMeTpHueckue (urypsi;
IPUMEHEHUE U3YUYEHHBIX CBOICTB TIe€OMETpUUYecKUX Guryp u Qopmyn i peuieHUs
reOMETPUYECKUX 3aJad M 3aJad C MPAKTUYECKHUM CcoAepKaHueM; 7) c(hHOpMUPOBAHHOCTh
IPEACTABIEHUN O MPOLEccaxX U SBJIECHUAX, UMEIOIINX BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX
3aKOHOMEpPHOCTAX B pEaJbHOM MHpE, 00 OCHOBHBIX TOHSATHUSX DIEMEHTAPHOU TEOpUH
BEpOSTHOCTEH; YMEHUH HaxoOUTh M OICHUBATh BEPOSTHOCTH HACTYIUIGHHUS COOBITHI B
MNPOCTEHIINX MPAKTUYECKUX CUTYyalUsX U OCHOBHBIE XAPAKTEPUCTUKHU CIIyYaMHBIX BEIMYMH; &)
BJIa/ICHUE HABBIKAMM HCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IIPOrPaMM IPU PEILIEHUH 3a4a4;

(yenyo1ennwlit ypoeemnn)

1) chopMupoBaHHOCTD MPEACTABICHUN 0 HEOOXOAUMOCTH JI0Ka3aTEIbCTB TP 000OCHOBAHUHU
MaTEeMaTUYECKUX YTBEPXKIECHUNU U POJIM aKCHMOMATUKU B MPOBEACHUH JEIYKTUBHBIX PacCyXICHUI;
2) chopMHUPOBAHHOCTh TOHATUHHOTO ammapaTa MO OCHOBHBIM pa3fellaM Kypca MaTeMaTHKH;
3HaHUH OCHOBHBIX Te€OopeM, (OopMys M yMEHHS MX NPUMEHSATH; YMEHHUS IOKa3bIBaTh TEOPEMbI U
HaXOJWUTh HECTaHJApTHbIE CHOCOOBI pemeHUs 3aaad; 3) cHOpMHPOBAHHOCTH YMEHUI
MOJIETUPOBATh peabHbIE CUTYyallMH, HCCIEN0BaTh IMOCTPOCHHBIE MOJENHU, HHTEPIPETHPOBATH
MOJYyYeHHBI pe3ynbTarT; 4) chOopMHpPOBAaHHOCTh TMPEACTaBIEHUNH 00 OCHOBHBIX MMOHSATHIX
MaTEMaTUYECKOr0 aHajlu3a M MX CBOMCTBAxX, BJIaJEHHME YMEHHEM XapaKTepu3oBaTh IIOBEICHHE
GyHKIUN, MCMONb30BAHUE TIONYYEHHBIX 3HAHUW IS ONUCAaHUS W aHajiu3a pPeasibHbIX
3aBUCUMOCTEH; 5) BlIaJieHNe YMEHUSIMH COCTaBJICHUS BEPOSITHOCTHBIX MOJIEJIEN 110 YCIOBHIO 3a/1a4u
U BBIYUCIIEHUS BEPOSTHOCTU HACTYIUJICHHS COOBITHH, B TOM YHCIE C NpUMEHEHHEM (OopMyI
KOMOWHATOPUKU U OCHOBHBIX TE€OPEM TEOPUU BEPOSTHOCTEH; MCCIENOBAHUS CIyYaiiHbIX BETHMYUH
10 UX PACIPEEIICHHUIO.

B cootBerctBun ¢ ®I'OC mo mpodeccun 09.01.03 Mactep no o0Opabortke mudpoBoi
uH(popMauu GOpMHUPYIOTCS 00LIME KOMIIETEHINH:
OK 1. [ToHnMatp CylHOCTb U COLIMAJIbHYIO 3HAUMMOCTh OyayIiel npodeccuu, NposiBIAsATh K HEel
YCTOWUYMBBIA HHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESITEIbHOCTD UCXOMS U3 IIENTU U CIIOCOOO0B €€ JOCTUKEHHUS,
OIPEEICHHBIX PYKOBOJUTEIIEM.
OK 3. Anamu3upoBaTh pabouyr0 CUTYaIUIO, OCYIIECTBIISATh TEKYIUH U U TOTOBBIN KOHTPOJIb,
OLIEHKY M KOPPEKIUIO COOCTBEHHOM /1eITeIbHOCTH, HECTH OTBETCTBEHHOCTD 3a Pe3yJbTaThl CBOEH
paboTHIL.
OK 4. OcymiecTBasITh MOUCK MHPOPMAITIH, HE0OX0TUMOM Tst 3(h(HEeKTUBHOTO BHITIOIHEHUS
npodeccuoHaNbHbIX 3a/1a4.
OK 5. Mcnonp30BaTh WH(GOPMALIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B PO ecCcu OHATBHON
JeSITEIbHOCTH.



OK 6. Paborate B koMaH 1€, 3P (HEKTUBHO 00IIATHCS € KOJIETaMH, PyKOBOJICTBOM, KIIMEHTaMHU.

B cootBerctBuu ¢ ®I'OC obmero cpeanero odpazoBaHus HOPMUPYIOTCS yHHUBEpCAIbHbBIE

yueOHbie nerictBus (YVY/):

JInyHocTHBIE YY /I

KommynukatuBHbie Y'Y/

Camoonpeaesienne (MOTUBAIUS YICHUS,
(bopMHpOBaHUE OCHOB I'PaXKJaHCKOM
UJCHTUYHOCTH JIMYHOCTH).
CMbici1000pa3oBaHus ( «<KaKoe 3HaUYCHHUE,
CMBICJI UMEET JIJI1 MEHS YUEHHE», U YMETh
HAXOJUTbh OTBET Ha HETO).
HpaBcTBeHHO-3THYECKOI0 OLlCHUBAHUSA
(o1leHMBaHME YCBAaUBAEMOTO CO/IEPKaHUS,
UCXO0/ U3 COLIMANIBHBIX M JINYHOCTHBIX
LIEHHOCTEH, o0ecreunBarollee JMUHOCTHBIN
MOpaJIbHBIN BBIOOD).

IInannpoBanue (onpenenaeHre nenu, QyHKIUR
Y4aCTHUKOB, CIIOCOOOB B3aUMO/IEHCTBUS).
IlocTanoBKa BONpPOCOB (MHUIIMATUBHOE
COTPYAHHUYECTBO B IMOMCKE U cOope nHpopmanun).
Pa3pemienne KOH(QJIMKTOB (BbIBICHUE,
uAeHTU(UKALKS TPOOIEMBI, TOMCK U OI[EHKA
aJbTEPHATUBHBIX CIOCOOOB pa3pelieHus
KOH(IMKTA, IPUHATHE PEIICHUS U €r0 pean3alus).
YnpasJieHue nopeieHneM NapTHEPA TOYHOCTHIO
BBIPa’KaTh CBOM MbICJIHU (KOHTPOJIb, KOPPEKLU,
OLICHKA JICVCTBUM NapTHEPA YMEHUE C
JIOCTaTOYHOM ITOJIHOTOM U TOYHOCTBIO BBIPAXKATh
CBOM MBICIIH).

ITo3naBareabnbie YVY]I

Peryasatususie YV

Oo0meyueOHbIE

- popMyIHpOBaHKE TTO3HABATEIBHON 11€JIH;
- TIOMCK U BbIJIeTIeHUE UH(OPMAIIHH;

- 3HAKOBO-CHMBOJINY €CKHE

- MOJICJIUPOBAHUE

Jloruueckue

- @HaJIU3 C LEJBIO BBIJCTICHUS TTPU3HAKOB
(CyIIecTBEHHBIX, HECYIIECTBEHHBIX )

- CUHTE3 KaK COCTaBJICHHE IIEJIOr0 U3 YacCTeH,
BOCIIOJIHSIS HEJOCTAIOIINE KOMIIOHEHTHI;

- BBIOOp OCHOBAHHI ¥ KPUTEPHEB IS
CpaBHEHUSs, CepHaIuu, KIacCuPUKAILIII
00BEKTOB;

- HOABEEHUE O] IIOHATHE, BEIBEICHUE
CIICJICTBUM;

-yCTaHOBJIEHUE MTPUUYUHHO-CIIEICTBEHHBIX
CBSI3EH;

- IOCTPOEHHUE JIOTUYECKON LEMU
paccyKIeHu;

- 1OKa3aTelbCTRO;

- BBIIBIDKCHHE THIIOTE3 U UX 000CHOBaHUE.
JeiicTBUS MOCTAHOBKHU M PellICHUSI
npoodaem:

- popmynHpoBaHUE TPOOIIEMBI;

- CAMOCTOSTEJIBHOE CO3JaHKe CIIOCO00B
perieHus npodaeM TBOPUYECKOro 1
MTOMCKOBOT'O XapakTepa.

Henenonaranue (mocTaHOBKa y4eOHOM 3a1a4u HA
OCHOBE COOTHECEHHS TOT'0, YTO YXKE U3BECTHO U
YCBOCHO y4YalllUMUCS, U TOr0, YTO el
HEW3BECTHO).

InanupoBanue (onpeneneHue
MOCTIEIOBATEIbHOCTH TPOMEX YTOUHBIX LIeJIeH ¢
y4€TOM KOHEYHOTO Pe3yJIbTaTa; COCTABICHUE
TJIaHa U TTOCIEA0BATEeILHOCTH JCHCTBU).
IIporuo3upoBanme (IPeIBOCXUIIICHUE PE3yIbTaTa
U YPOBHS YCBOCHUS, €r0 BPEMEHHBIX
XapaKTEPUCTHUK).

KonTpoJs (B popme crimueHus crocoda el cTBus
U €r0 pe3yJibTaTa C 3aJIaHHBIM 3TAJIOHOM C IETbI0
OOHAPYKECHUS OTKJIOHECHUHN M OTJIMYHUI OT ITAJIOHA)
Koppexuus (BHeceHHe HEOOXOTUMBIX
JIOTIOJIHEHUI U KOPPEKTHUB B IJIAaH U CIOCO0
JEHCTBHSI B CITydae PaCcXOXICHUS ITAIOHA,
pearbHOro JEHCTBUS H €r0 MPOYKTA).

OueHka (BBIJICIICHUE I OCO3HAHKE YUAIIMMHUCSI
TOT'0, YTO YK€ YCBOEHO U UTO €II€ MOJJISKUT
YCBOGHHIO, OCO3HAHUE KAYEeCTBA U YPOBHS
YCBOCHUS).

BoJuieBasi camoperyJisitiusi (CiocoOOHOCTH K
MOOWJIM3AIIMH CUJI U SHEPTUH; CIIOCOOHOCTH K
BOJICBOMY YCHIIUIO — K BBIOOPY B CUTYaIlHH
MOTHBALIMOHHOT'0 KOH(MJIMKTA U K MPEO0JICHUIO
MIPETISITCTBUM).




2. COAEPKXAHMUE YYEBHOI'O ITPEJIMETA

BBeaenue

MaTtemaThKa B HayKe, TCXHUKE, JKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTHIX U
IIPAKTHYECKON JAesaTeabHOCTH. llenu u 3amadyu U3ydeHHs MaTEMAaTHKH IIPU OCBOCHHUH
cnenquanpbHoctu CIIO.

AJI'EBPA

PasButne noustua o uwucne. Llenvle U pannoHanabHblEe yKcaa. JlelicTBUTEIIbHbBIE
yucna. [lpubnausicennvle eviuucieHusi. Monynp 4ucia U ero cpoiicrBa. Pemenue 3amau Ha
JBI)KEHUE U COBMECTHYIO paboTy, CMECH M CIUIABBI C TOMOIIBIO JINHEWHBIX, KBAIPATHBIX U APOOHO -
pallMOHAJIEHBIX YPAaBHEHUH U UX CUCTEM.

Komnnexcuoie uucaa.

KopHu, crenenn u jgorapudgmsl

Kopnu u cmenenu. KopHU HaTypaJibHOW CTEIIEHM M3 YWCJIAa U MX CBOMCTBA.
CreneHu ¢ palMOHAJBHBIMU MOKAa3aTeJIsIMU, UX cBoiicTBa. CTENEHU C AECHUCTBUTEIBHBIMU
nokazarensimu. Ceolicmea cmenenu ¢ OelucmeumenbHblM NOKA3amesiem.

Jozapugm. Jlozapugpm uucna. OcHOBHOE JorapudMUUECKOEe TOXKIECTBO.
HecaTtuunble U HaTypajbHble Jorapudmsel. [IpaBuna neiictBuil ¢ maorapudpmamu.
Ilepexon Kk HOBOMY OCHOBAaHHIO.

Ilpeoopazoeanue anceopauveckux evipaxcenuii. IlpeoOpazoBaHue palMOHAJIBHBIX,
UPPALMOHATIBHBIX CTENECHHBIX, TOKA3aTeIbHBIX U JIOTApU(PMHUUSCKUX BBIPAKECHHI.

Ilpakmuueckue 3ansamus.

ApudpmMmeTnueckue IeHWCTBUS HaAJ YHUCIaAMH, HAXOXIAEHHE HNPUOIMKESHHBIX
3HAYCHUN BEJIUMYUH U IMMOTPEIIHOCTEH BEIYHUCIICHU M (a0COTIOTHOW U OTHOCHUTEJIBHOM ),
CpaBHEHME YHUCIOBBIX BBIPAaKECHUM.

Brruucienue u cpaBHEHUE KOpHEU. BrIMOIHEHNE pacyeToOB ¢ paJuKalaMHU.

Pemrenne wuppanuoHanbHbIX ypaBHeHHUM. HaxoxaeHue 3Ha4YeHUN CTENEHEW C
panMoHaJIbHBIMU NoKa3aTteasasMu. CpaBHeHUe cTeneHel. IIpeobpa3zoBaHus BeIpakeHUM,
colepKalluX CTEIIEHU. PelleHue mnoka3aTeJIbHbIX ypPaBHEHUH.

Pemenue npukinagHbeIX 3a1a4.

Haxoxxnenue 3HaueHui jorapudma mo npous3BOJbHOMY OcHoOBaHUIO. Ilepexon
OT OJHOTO OCHOBaHMS K Jpyromy. Bpeluncienne u cpaBHEHHE JorapupMos.
JlorapudmupoBaHue U TOTEHIIUPOBAHUE BBIPAKECHUH.

[IpubGnu>keHHbIE BBIYHUCIEHUS W pEHIEHUs IpPUKIaAHBIX 3anad. Pemenue
norapudmudeckux ypaBHeHUN. ['paduueckoe perieHre ypaBHEHHH.

OCHOBBI TPUTOHOMETPUU
OcCHOBHBIC IOHATHS.

Panuannas mepa yria. BpamarensHoe aBukeHue. CUHYC, KOCUHYC, TAHT€HC
U KOTAHI'€HC Yucia.

OcHOBHBIC TPUIOHOMETPHYECKHE TOXKIECTBA.
dopmynbel  npuBeaeHusi. Dopmyibl  cioxkeHusi. DopMylibl  yJIBOCHUS .
Dopmynvl NONOBUHHO20 Yead.
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IIpeoOpa3oBanusi nmpocTeidIUX TPUTOHOMETPUYECKHX BbIPasKeHMH.

I[IpeoOpazoBaHue CyMMBl TPUTOHOMETPHUYECKUX (YHKIUN B NPOHU3BEACHHUE U
MIPOU3BEACHUSI B CYMMY. Bwipaosicenue mpuconHomempuueckux @yHKYyui uepes
MaH2enc NOJI0BUHHO20 apcyMenmad.

Tpuronomerpuyeckue ypaBHeHUs 1 HePaBeHCTBA.

IIpocreiine TPUTOHOMETPUYECKUE yYpaBHEHMUS. Ilpocmetwue
mpucoHomempuiecKkue HepaeeHcmad.
Oopammusie mpuzonomempuyueckue pyHKyuu. ApKCUHYyC, apKKOCUHYC, apKTaHT €HC.

IIpakmuueckue 3aHAMUAL.

PagnaHHBIN METOX H3MEPEHHUs YIJIOB BpPAllCHUS U CBSA3b C I'PaJyCHOM MEpPOMH.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIAECTBA, (QOPMYJIBI CJIOXEHHUS, YIABOECHHS,
npeobpa3oBaHUE€ CYMMBbl TPUTOHOMETPHUYECKUMX (GYHKUUH B IpOU3BEACHHUE,
npeoOpa3zoBaHHUE NPOU3BEAECHUSI TPUTOHOMETPUUECKUX QYHKIUNA B CyMMY.

IIpocTeiimne TPUTOHOMETPUUECKHUE YPABHEHHUSI M HEPABEHCTBA.

OOpaTHble TpUTOHOMETpHUECKHE (YHKLIHMH: apKCHUHYC, apKKOCHHYC,
apKTaHI€HC.

®YHKIIUU, UX CBOMCTBA U TPA®UKHU.

@Dynukyuu. O61acTh ONpeaesICeHUs U MHOXECTBO 3HAUYCHHU; rpaduk GyHKIUH,
nmocrpoecHue rpadukoB (PyHKIUHW, 3aJaHHBIX pPa3JIMYHBIMH CIOCOOaMHU.

Ceoiicmea ¢pynkyuu. MOHOTOHHOCTb, YETHOCTH, HEYETHOCTb, OTPAHUYEHHOCTD,
MePUOANIHOCTh. [IpOMEKyTKH BO3pacTaHUs U yOBIBaHUS, HAHMOOJIbIICC W HAaMMCHBIIEE
3HAYCHHUs, TOYKH OKcTpemyma. ['paduueckas  wmHTepupetanus. [Ipumepst
(GYHKIIMOHATBHBIX  3aBUCHMOCTEH B  peajbHBIX  IMpoleccax ©  SIBICHHUSAX.
Apudmernueckue onepanuu Haja ¢GyHKUusAMH. CrnoxHas (QyHKIHUS (KOMITO3UIIUS).
Ilonsmue o HenpepvieHOCmMU GYHKYUU.

Oopammnvie ynxkyuu. Obracmv onpeoenenuss u o06IACMb 3HAYEHUL 0OPAMHOU
dynkyuu. I pagpux oopammnon pynkyuu.

CreneHHble, NoKa3aTejbHble, JorapuMuYecKue U TPUTOHOMeTpUYecKHe QYHKIMU.
OoOpaTHble TPUTOHOMeTPUYEeCKHE (PYHKIMHU.

OnpeneneHust PyHKIIUNU, UX CBONCTBA U rpadUKU.
IIpeoOpa3zoBaHus rpaguxon. IlapannenpHblii IEpeHOC, CUMMETPHUSI OTHOCHUTEIBHO
Oocell KOOpAMHAT M CHMMETpPUs OTHOCHUTEIBbHO Havajla KOOpJAMHAT, CUMMETPHUS
OTHOCHUTEJBHO INPSIMON y = X, pacTsHKEHHUE U C)KaTHUE BJIOJIb OCell KOOpAHUHAT.

Ilpakmuueckue 3ansamus.

[IpuMepsl 3aBHCUMOCTEH MEXJy IMEPEeMEHHBIMH B peaJbHBIX Ipoleccax u3
cMexHbIXx aucuuniauH. Onpenenenue ¢yHkuuil. Iloctpoenne um yTeHuUe rpaduUKOB
dbyskuuii. UccaenoBanue GyHKIIUH.

CBolicTBa JUHEHHOMN, KBAIpaTUYHON, KyCOYHO-JIMHECHHON U IPOOHO- JTUHEHHOM
(GyHKIUH.

HenpepwiBHBIC U TTIepuOgUUCCKHE D YHKIIUH.

CpoiicTBa W rpaduku CUHYcCa, KOCHHYCa, TaHTe€HCa W KoTaHreHca. OOpaTHbIC
(byHKOUU U UX TpadUKH.

OO6paTHble TpuroHomerpuueckue ¢GyHknuu. IIpeoOpa3oBanust rpaduka
(GyHKIUU.

I'apmonnueckue konebanus. [lpuknamHeie 3agayu.
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IToka3aTenbHble, JOrapU(PMUUYECKHE, TPUTOHOMETPUUYECKHUE YpaBHEHUS U
HepaseHCcmeda.

HAYAJA MATEMATUYECKOI'O AHAJIU3A.

Ilocnedosamenvnocmu. Cnoco0sbI 3aJlaHU s u CBOMCTBA YUCIIOBBIX
nocienoBaTeabHoCcTe. [lonsmue o npedene nocieoosamenvrocmu. Cywecmeosanue
npeoena  MOHOMOHHOU  O2paAHUYeHHOU  nocaedosamenvhocmu. CyMMHUpPOBaHUE

I1OCJIEJOBATEIbHOCTEH.

beckoneuHo yObIBaromias reomeTpudyeckasi Iporpeccus U €e cyMMma.

IIpouseoonaa. lIlousitTue O MNPOU3BOAHON (GYHKIUHU, €€ TeOMETPUUECKUH U
¢busuueckuii cMpici. YpaBHeHHE KacaTedbHOH K rpaduxky ¢yHkuuu. [IpousBoaHbie
CYMMBI, pa3HOCTH, NPOU3BeAeHUs, yacTHbIE. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAaPHBIX
¢bynkumii. IlpumMeHeHUe TPOU3BOJHOM K HMCCIIETOBAHUIO (PYHKIMH M IMOCTPOCHUIO
rpadukoB. Ilpouzsoousie obpamuoti PyHKYyuu U KOMNOZUYUU @GYHKYUU.

I[Ipumepsl HCOONAB30BaHUS IIPOU3BOAHON JUISI HAXOJKJICHUS HaAWIIYYIIETO
peuleHus B MpUKIaJHbIX 3a4a4yax.

Bropass npousBoaHasi, €€ TIeoMeTpUUYecKHuil U (U3UYECKUil CMBICI.
Haxo>xJ1eHue ckopocTH IS IIpoliecca, 3alaHHOTO0 (opMyJ10ii U rpadrKOM.

IlepBooOpa3nass um wuHrerpasg. [IpuMmeHeHue oOnpeneseHHOro MHTETrpaga AJs
HAaXOXXJEHUs MJIOUAAM KpUBOJIMHEHHON Tpaneuun. Popmyna Hprorona—IJlelibHuna.
[Ipumepsl IpuMEHEHUsI WHTErpaja B (U3MKE U TI'€OMETPHUH.

Ilpakmuueckue 3ansimusi.

UuciaoBass MOCIENOBATEIIBHOCTh, CHOCOOBI €€ 3aJlaHUs, BBIYUCICHHUS YJICHOB
nocienoBaresbHocTU. llpenen mocienoBaTenbHOCTH. beckoHeyHO yObIBaromias
reoMeTprudeckas mporpeccus.

IIpon3BoaHAas: MEXAaHUYECKUU U T€EOMETPHUYECKU I CMBICI IPOU3BOJTHOM.

VpaBHeHue KacateiabHOl B o0mem Bupge. IlpaBunma u  ¢GopMyIbl
nuddepeHmmpoBanus, TabIMIIa TPOU3BOIHBIX JIECMEHTAPHBIX (PYHKITUHN.

HUccnenoBanue (QyHKIIMHM C TOMOIIBIO TIpou3BoAaHOM. Haxoxnaenue
HauOOJIbIIEro, HAUMEHBIIIETO 3HAYEHUSI U IKCTPEMAaJIbHbIX 3HAUEHUHN (PYHKIINU.

NuTerpan u mnepBooOpa3Has. Teopema Hpiorona—Jleitbnuna. IlpumeHeHue
MHTEerpaja K BBIYHCICHUIO GU3NUYECKUX BEJIMUUH U MJIOIIaieH.

YPABHEHUSA U HEPABEHCTBA.

Ypaenenua u cucmemwvr  ypaémenun. PanuoHalbHBIE, HWpPpaLMOHAJIbHBIE,
IIOKa3aTeJIbHbIE U TPUTOHOMETPUUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YypPAaBHEHHU I, HEPABEHCTB, CUCTEM.

OcHOBHBIE HpHEMBl UX peElLIeHHUs (pa3/I0KE€HHE Ha MHOXXWUTEJIH, BBEJICHUE
HOBBIX HEHU3BECTHBIX, HOACTAHOBKA, F'papUUEeCKUIl METON).

Hepasencmea. PanuonansHele, HppaLuOHaJIbHbIE, I1I0Ka3aTeJIbHbIE u
mpucoHomempudeckue HepaBeHCTBA. OCHOBHBIE NPUEMBI UX PELICHHUS.

Hcnonvzosanue ceoiicmeé u zpagukoé ynKyui npu pewienuu ypagHeHuil U HEPa6eHCmeE.
Meton uHTepBanoB. M3o00paxeHne Ha KOOPAMHATHOM MJIOCKOCTM MHOJECTBA pelIEHUI
YpaBHEHUH M HEPABEHCTB C ABYMS IMEPEMEHHBIMHU U MUX CUCTEM.

IIpuknanHbele 3aga4u.

IIpuMeHeHHe MaTeMaTHUYECKUX METOJIOB JUIsl PEILIEHUS COIAEPKATEIBbHBIX
3a/a4 U3 pa3JIMUHbIX o0JlacTeil HAyKU U MPAKTHKH.

HNuTepnperanus pe3ynprara, ydeT peajlbHbIX OTPAHUYCHUN.
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IIpakmuueckue 3ansamus.

Kopau ypaBHeHuii. PaBHOCHIBHOCTDh ypaBHeHUH. [IpeoOpa3zoBaHue ypaBHCHUM.
OcCHOBHBIE IpUEMBI pelLlIEHUs] ypaBHEHUN. Penienne cuctem  ypaBHEHUH.
HNcnonb3zoBaHue CBOWCTB W TrpadukoB (GYHKOUH JIsi pEHICHHUS ypaBHCHUH U
HEPaBEHCTB.

KOMBHHATOPHKA, CTATUCTUKA B TEOPHASA BEPOATHOCTEM.
JIeMEeHTbl KOMOMHATOPHKH.

OcHOBHBIC TTOHATHUS KOMOMHATOPUKHU. 3a/1aul HA MOJCUET YHCJia pa3MEeIIeHH I,
IepecTaHOBOK, coueTaHUN. Pemenue 3aay Ha nepeGop BapUaHTOB.

dopmyna 6unHoma HrioTona. CBolicTBa OMHOMHHAJBHBIX KO3((PUIHUEHTOB.
TpeyronsHuk llackais.

JJiIeMeHThI TEOPUH BePOSITHOCTEIH.

CoObITHE, BEPOSITHOCTH COOBITHS, CI0KEHHUE Y YMHOXXEHHE BEPOSATHOCTEH.

Ilonamue o Hezasucumocmu cobvimuil. /{uckpemuas ciaydauHas 6ejudund,
3aKkon ee pacnpeoenenus. Hucnosvle xapakmepucmurku OUCKPEMHOU CAYUAUHOU
geauuunsl. Ilonsamue o 3axkone boabuiux yucel.

JJ1eMeHThbl MAaTEMATHUYECKOH CTaTHCTHKH.

I[IpencraBnenne naHHBIX (TabJIUIIBI, AUarpaMmbl, rpaduku), ceneparvHas
COBOKYNHOCMb, 6blOopKa, cpeOHee apugpmemuueckoe, meouaua. Ilonsmue o
3a0aqax mamemamu4eckou Ccmamucmuru.

Pewenue npakxmuueckux 3a0au ¢ npumeHeHuem 6eposamHOCMHbIX Memoo08.

Ilpakmuueckue 3aHamus.

HcTopust pa3zBUTUSI KOMOWUHATOPUKH, TCOPUHU BEPOSITHOCTEH M CTATUCTUKU U
UX PpOJIb B pa3Iu4dHBIX cdepax dUYEJIOBEUECKOW IKU3HEeHesATeabHOCTU. [IpaBuna
KOMOWHATOpUKU. PemeHne KOMOHMHATOPHBIX 3aj/ad. Pa3MenieHus, codYeTaHUs U
NepecTaHOBKH.

bunoMm Herorona u tpeyronsHuk Ilackamnsa. Ilpukinangaeie 3agadu.

Knaccuueckoe onpenesieHre BEPOSITHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpPEMA O
cyMMme BE€POSITHOCTEH. Briauciaenune BEPOSITHOCTEM. [IpuknanHbie 3aJlavuHd.
[IpencraBieHrue 4YUCIOBBIX JaHHBIX. [lpukinamHbpie 3agadu.

I'EOMETPUA

IIpsiMble U JIOCKOCTH B MPOCTPaHCTBeE.

B3zauMHoOe pacnosiokeHue ABYX HNpsAMBIX B npocrtpaHcTse. [lapannensHoCTh
npsiMOod U iIockocTu. [lapanineabHOCTh MIOCKOCTEM.

IleprieHAUKYIISIPHOCTH NPSIMON U MJIOCKOCTU. lleprieHauKysip U HaKJIOHHAas.
Yroa Mexay npsiMOM M MJIOCKOCTHIO. JIByrpaHHBIN yroJ.

Yroa Mexay miI0CKOCTIMHU. [lepneH AuKyIapHOCTh ABYX MJIIOCKOCTEMH.

I'eomeTpuueckue mnpeoOpa3zoBaHUsS MNPOCTpPAaHCTBA: Mapajie]bHbII TMepeHoc,
CUMMETPHUSI OTHOCUTEIBHO IMJIOCKOCTH.

[MTapannenbHOoe mpoekTUpOBaHUE. [l10wWadb OpPMO2OHANBLHOU NPOEeKYUU.
HN3o0paxeHue npoCTPpaHCTBEHHBIX (UTYD.

Ilpaxkmuueckue 3ansamus.
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Ilpu3Haku B3aMMHOTO PACHOJIOXKEHHUS IMPSIMBIX. YTOJ MEXJIY HOpsIMBIMU.
B3anmHoOe pacrnoyiokeHue NpsMbIX U IIOCKOCTeN. IleprneHAuKyIsIp U HaKJIOHHAs K
IJIOCKOCTHU. YTOJ MEXAYy MNpsIMOM M IUIOCKOCTBIO. TeopemMbl O B3auMHOM
PacIiOIOKEHHUHU NPSIMOU U IIIIOCKOCTU. TeopemMa o TpexX NepneHaAuKyJsapax.

IIpu3Haky u cBOMCTBA NapajICIbHBIX U NEPHEHIUKYJISIPHBIX IINIOCKOCTEMN.

PaccTostHHE OT TOYKH 10 INIOCKOCTH, OT OPSIMOU 10 MIIOCKOCTH, PACCTOSTHHUE
MEXIYy IJIOCKOCTSIMH, MEXY  CKpPEUIMBAIOIIUMHUCA  TPSAMBIMH, MEXy
MIPOU3BOJBHBIMU PUTYpPAMH B IIPOCTPAHCTBE.

[TapannenrHOE NPOEKTUpPOBAHME UM €ro cBoWcTBa. Teopema o nrowaou
OpMO2OHANILHOU  NpOeKyuu MHO20Y201bHUKA. B3aumHuoe pacrnoyoXeHue
MMPOCTPAHCTBEHHBIX (PHUTYP.

MHOrorpaHHUKH.

Bepmunsbl, pebpa, rpaHu MHOrorpaHHuka. Paszeepmka. Mnozozpantble yenoi.
Beinyknvie mnozoepannuku. Teopema Diinepa.

ITpuzma. ITpsmast 11 HAKIOHHAs npu3sma. ITpaBunbHast opu3Ma.
[Mapannenenunen. Kyo6.

ITupamupna. IlpaBunbHass nuUpamMuja. YcedyeHHas nupaMuja. TeTrpasip.
CummeTpuu B Ky0Oe, B Napajjiejenuiiesie, B ipu3smMe U nupaMue.

Ceuenust Kky6a, MpU3MBbI U NUPAMUBI.

I[IpencraBienune o NpaBUIBHBIX MHOIOrpaHHUKax (TeTpa’ape, KyoOe,
OKTanJpe, 10JIeKa’Ape U UKOCaAdIpeE).

Tenan moBepxHOCTH BpAaILECHUS.

Hunuaap u koHyc. YcedeHHbIi KoHyc. OcHOBaHHeE, BBICOTa, OOKOBas
MMOBEPXHOCTh, oOOpa3yromas, pa3BepTka. OceBble CEYEHUsT W  CCUYCHUS,
rnapasiaejbHble OCHOBAHUIO.

lap u chepa, ux ceuenusi. KacarempHast II0CKOCTh K cepe.

I/I3Mepe}mﬂ BreoMerpum.

OO0mbeM u ero usmepenue. MarerpanbHas ¢gopmyna oobema.

dopmynbel oObeMa KyOa, OpsIMOYIOJBHOIO MHapajulejelunena, MNPU3MBI,
nuiuHApa. PopMyJibl 00ObEeMa NUPAMHUJIBI U KOHYCA.

dopMyiibl IUIOINAAM MOBEPXHOCTEM NUIMHIApPAa M KOHyca. Dopmylibl
oObemMa 1mapa " rioniaau cepml.

[Tonobue Ten. OTHOWIEHHUS IJIOMIAAEH MOBEPXHOCTEM M 00BEMOB MOMOOHBIX
TeJ.

IIpakmuueckue 3ansamus.

PaznuuHble BUABI MHOTOTpaHHUKOB. WX n3obpaxenusi. CeueHus, pa3BepTKHU
MHOTOTpaHHUKOB. I[lnomanes moBepxHocTH. Buasl cuMMeTpuili B OPOCTPAHCTBE.
CumMmMeTpusi TeJl BpalleHUuss M MHOTOTpPpaHHUKOB. Breluucienue 1uiomaze u
00BbEeMOB.

KOOPIAUHATBI U BEKTOPBI.

I[IpssmoyronpHas (1ekapToBa) cUCTEMa KOOpJAUHAT B npocTpaHcTBe. Popmyna
pacCTOSIHUSI MEX/AY IBYMS TOUKaMH. YpaBHEHUsS cEpPbl, nI0CKOCMU U NPAMOU.

Bektopel. Moayns BekTtopa. PaBeHcTBO BeKkTOpOB. Cl0XKE€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uuciao. PasioxkeHue BeKTOpa II0 HAOpaBJICHUSIM. YTOII
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MEXAy JIAByMms BeKTopamu. lIpoexknusa BekTtopa Ha ocbk. KoopamHaTbl BekTOpa.
CkansipHO€ IPOU3BEJICHUE BEKTOPOB.

Hcnonp30BaHHE KOOPAWHAT U BEKTOPOB MpPHU PELUIEHUM MAaTEMaTUYECKUX U
NpUKIagHbIX 3aJad4.

Ilpakmuueckue 3ansaimusi.

BexkTtopbl. [eiictBusi ¢ BekTopaMu. JlekapToBa cucTeMa KOOpJIMHAT B
MIPOCTPAHCTBE.

VpaBHEHHE OKPYXKHOCTH, cdepbl, MIOCKOCTU. PaccTosiHMe MeEXIy TOYKaAMH.
Je¥ictBuss ¢ BeKTOpamMH, 3aJaHHBIMU KoopauHataMu. CkalasipHOE€ NPOU3BEJICHUE
BEKTOpOB. BekTopHOE ypaBHEHHE NPIMOM M MIOCKOCTH. Mcmonab30BaHHE BEKTOPOB
IIPU 10Ka3aTEeJIbCTBE TEOPEM CTEPEOMETPHUM.

Jlns BHeayIUTOpPHBIX 3aHSATUH CTyJAEHTaAaM HapsJay C peuieHWeM 3ajaady |
BBIIIOJITHEHUSI MNPAKTUYECKUX 3aJaHUM NOpPeaararTCs TEMbl HMCCIEIOBATEIBCKUX H
pedbepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEpUH OTACJIbHBIX MEJKUX 3ajad u
yIpaXHEHUU TpeIaraloTcs CIOKETHBIC 3a/laHusl, TpeOyromue AJIUTEeIbHONH paboThl B
paMKax OJIHOHW MaTeMaTHYeCKOW CHTyalluu. OTH TEeMbl MOTYT OBITh Kak
WHIAUBUAYAJIbHBIMU 3aJJaHUSAMHU, TaK U I'PYNHOBBIMHU JJII COBMECTHOI'O BBINOJHEHHUS
HUCCJIETOBAHUSL.

Ilpumepnovie memul peghepamos (00k1a008), uccied06amenbCKux npoeKmos.

HenpepwsiBHBIC ApOoOH.

IIpuMeHeHHE CI0KHBIX NPOLUEHTOB B DKOHOMUUYECKUX  pacyeTax.
ITapannenbHOE€ HNPOEKTUPOBAHHUE.

CpenHue 3Ha4Y€HUS U UX IPUMEHEHHUE B CTATUCTHKE.
BekTopHOe 3a1aHue NPSMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE.
CrnoxxeHne rapMOHHUYECKUX KOJICOaHU.

I'paduueckoe pemienue ypaBHEHU U HEPaBEHCTB.
IIpaBuiIbHBIE U MOJYHIPABUIbHBbIE MHOTOTPAHHUKH.
KoHnueckue cedeHus U UX IPUMEHEHHUE B TEXHUKE.
I[Moustue nud pepeHnuana u ero NPUIOKEHHUSI.

CxeMbl IOBTOPHBIX UCNIbITAHUM bepHynnu.

HccnenoBanue ypaBHEHUNW U HEPABEHCTB C  IIapaMETPOM.

2.1Ko0/114eCTBO 4aCOB HA 0CBOCHME NIPOrPaAMMbl YUEeOHOI 0 mpeJaMeTa
ITpodeccus CITO 09.01.03 Mactep no o6pabdotke 1udppoBoit HHGOPMAITUU OTHOCUTCS K
TEXHOJIOTMUECKOMY ITpoduiito mpodeccuoHaIbHOro o0pa3oBaHusl.
[Ipu peanuzanuu comepxanusi o0eoOpa3zoBaTeabHON yueOHOro npenmera «MaTemaTuka» B
npeaesax OCBOCHHS MPOrpaMMbl TOJATOTOBKY KBAJU (PUITMPOBAHHBIX pab0UunX Mpo¢hecCHOHAITBHOT O
oOpa3oBaHus yueOHasi HArpy3Ka 00y4aroIuXCs COCTABIISET:

Buna yueoHoii padoThl Komwiecrso
4acos

MakcumasnbHas yueOHas Harpy3Ka 00 ydaroImXcs 480

B TOM 4YHCJI€ CAMOCTOSITeNIbHAs paboTa 160
OO0s3arenbHas ayiuTOpHAs yaeOHas Harpy3Kka (Bcero) 320

B TOM YHCJIE:

JEKIIUH

IIPAKTUYE€CKUE 3aHATUSA (BKJIIOUYasi IPAKTUUECKYIO IIOATOTOBKY — 984.) 320
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IIpomexyTouHas arTecTanus 6 popme sK3amena

2.2. TemaTuyeckoe NJIaHMpPOBaHHUe

Bua yuedHoii padoTs KoanuecrBo yacos
Aynuropusie 3anatus. Coaep:xanue o0y4yeHus
BBenenue 4
Pa3zBuTHe moHSITUS O YUCIIE 14
Kophuu, crenenu u jorapu@msl 34
[IpsimMble ¥ NJTOCKOCTU B NPOCTPAHCTBE 26
KomOunaTtopuka 18
KoopaunaTthsl 1 BEKTOPBI 24
OCHOBBI TPUTOHOMETPUH 40
dyHKIUU U rpadUuKu 26
MHoOrorpaHHUKHU U KPYTJIbI€ Tela 34
Hauana MmaTemMaTudyeckoro aHajinsa 34
HuaTerpan u ero npuMeHeHHE 20
DJEeMEHThl TECOPUHU BEPOSITHOCTEN U MATEMATUYECKOU 18
CTaTUCTHUKU
YpaBHEHUsI M HEPABEHCTBA 28
Hroro 320
B Tom
Bcero quciIe
Ne 4acoB YpoBeHbd
HanmeHoBaHHe TeMbl, 3aHATHS i npakTuy. | 7P
3aAHATHUA JIPaKTHUY MnoJAroToOB- CBOCHUA
3aHATHH KH
I KYPC, I cemectp.
Beeoenue. 4 2
MaremaTuka B HayKe, TEXHUKE, SdKOHOMHUKE,
1-2 MH(OPMALIMOHHBIX TEXHOJIOTUSIX U MPAKTUYECKOM 2 1
JESITEIbHOCTH.
Henu u 3aqa4n U3y4eHUsI MATEMATHKU TTPH OCBOCHUHU
3-4 2 2 1
npodeccun CIIO.
Pazoen 1. Pazeumue nonamue o uucne 14 6
5-6 JleficTBuTEIHHBIC YHCIIA. 2 2
7-8 Brinonnenue apudmeTrndeckux e CTBUI Ha/l YUCIAMH. 2 2 1
9-10 [TpuOam>keHHbIe BHIYKCIICHHUSL. 2 2 1
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HaXO)KZ[CHI/Ie HpI/I6J'II/DK€HHBIX 3HAYCHWI BEIMYNH U

11-12 . . 2 2 3
MOTPEIIHOCTEN BHIYUCIICHUI
13-14 Mopaynb 4ynciia u ero cBoicra. Pemienne 3aaay. 2 2
15-16 KomriekcHbie yncna. 2 2
CpaBHEHHE YUCIOBBIX BBIPAXKCHHIA.
17-18 2 1
IIpoBepounas padora Nel.
CamocTtosiTesbHasi pa6ora Nel, 9 yacos.
Pas3zoen 2. Kopnu, cmenenu, nozapughmot 34 12
19-20 ﬁHCToqueixoeBBeneHHe.u 2 2 )
Kopens n-it crenenu. CBolicTBa pauKaioB.
21-22 [TpeoGpa3oBanue anredpanyecKuX BhIPasKCHUH. 2 2 2
2304 CTCHGHE})ﬂeﬁCTBHTeHLHBmlHOKa3aTQH@M.CBOﬁCTBa > )
CTEleHel.
2596 [IpeoGpazoBanue BoIpaKeHH, COAEPKAIIUX PATUKAIIBI U ’ ) 3
CTEIECHHU.
27-28 CpaBHEeHME KOPHEH U CcTeneHEeH. 2 2
29-30 Pemenue cTeneHHbIX ypaBHEHUN. 2 3
31-32 Peuienue uppaimoHaibHbIX YpaBHEHUMN. 2 2
33-34 Penienne nokasaTenbHbIX YPABHEHUI. 2 3
35-36 Penienne nokasaTenbHbIX YPaBHEHUM U UX CHCTEM. 2 2
37-38 Pemienune npukiiaiHbIX 3a/1a4. 2 1
39-40 Jlorapumei. CoiicTBa orapuGmMos. 2 2 3
41-42 [Tepexon oT omHOTO OCHOBAHUSA JorapudMa K Ipyromy. 2 3
43-44 CpaBHeHue gorapupmos. HOfapI/I(i)MI/IpOBaHI/Ie u ’ ’
MTOTEHITUPOBAHHNE BHIPAKCHUIA.
45-46 Pemenue norapupMUYECKUX YpaBHEHUH. 2 2
47-48 Pemenue norapudMuuecKkux ypaBHEHUN U UX CUCTEM. 2 1
49-50 [Tpubnm>xeHHbIe BEIYUCICHUS U PEIICHUE TTPUKIATHBIX ’ ) 3
3ajad.
51-52 O6061enue marepuana no paszaeny. IlpoBepounas ’ ’ )
padora Ne2.
CamocTtosiTesbHasi pa6ota Ne2, 17 yacos.
Pa3zoen 3. IIpamvie u naockocmu 6 npocmpancmee 26 8
53.54 OCHOBHBI€ ITOHATHS CTEPEOMETPUH. AKCHOMBI 2 3
CTEpEOMETPHH.
55-56 [TapannenbHOCTH NPSMON U TIIOCKOCTH. 2 3
57.58 PeumHHe3anw1Haan¥FHeHHeaKCH0M(nepeOMchHH, ) ’ 3
1apaJuIeIbHOCTh MPSIMOM U MJIOCKOCTH.
59-60 B3aumHoe pacrosioxxeHue npsMbIX B IPOCTPAHCTBE. ’ )
Haxoxaenue yria Mexmy npsMbIMH.
61-62 [TapaniensHOCTh TIIOCKOCTEH. 2 2
63-64 PmneHHe3anaq}u1anMe§PHHe MpU3HAKa W CBOWCTB ) ’ ’
NapauleIbHbIX MJIOCKOCTEH.
Pemenue 3aa4 Ha napayuIeaIbHOCTh IPSIMBIX U
65-66 . 2 3
mwiockocreld. IpoBepounas pabora Ne3.
67-68 [TepneHANKYISIPHOCTH TIPSIMOM U TTOCKOCTH. 2 3
69-70 [lepnenaukynsp n HakiIoHHasA. Teopema o Tpex ) 3

NEPIEHANKYJIIpax.
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I KYPC,II cemectp.

71-72 Yron Mexay npsMON U INIOCKOCTBIO. 2 3
73-74 JByrpanusbiit yroi. [lepnenaukyIsspHOCTh IIOCKOCTEN. 2 2
Paccrosnus B mpoctpanctse. [lapannenbHoe
75-76 MPOEKTUPOBaHUE. Teopema o niowaou opmocoHAIbHOU 2 2
NpOeKyul MHO20Y20IbHUKA.
B3aumHoe pacroyioxkeHrne mpoCTPaHCTBEHHBIX QUTYD.
77-78 2 2
IIpoBepounasi padora Ne4.
CamocTtosiTesbHasi pagora Ne3, 13 uac.
Pa3zoen 4. KomOunaropuka 18
79-30 HcTopus pa3BUTHSI KOMOMHATOPHUKH U €€ POJIb B ’ |
pa3IUYHBIX cepax uyeI0BeYeCKOH KU3HEIesITEIbHOCTH.
81-82 OCHOBHBIC ITOHATHS, TPABHJIa KOMOWHATOPUKH. 2 3
83-84 Pemienue 3a1a4 Ha mepecTaHOBKH. 2 2
85-86 Pacuer uncna pazmenieHui. 2 3
87-88 Haxoxxnenune yucia coueTaHuii. 2 3
89-90 Pemenne koMOMHATOPHBIX 3a/1a4. 2 3
91-92 Pemenne KOMOMHATOPHBIX 3a/1a4. 2 2
93-94 bunom HeroTona u tpeyroapHuk Ilackais. 2 2
95-96 Pemenne npuknanusix 3aga4d. [Iiposepounas padora NeS. 2 2
CamocTtosiTesbHasi padota Ne4, 9 yacos.
Pazoen 5. KoopauHaThl M BEKTOPbI 24
97-98 BekTopsl B mpocTpaHCTBE. 2 1
99-100 CrnoxeHue 1 BBIUNTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA ) )
Ha YHCIIO.
101-102 | Pemenue 3a1a4 Ha 1€HCTBUSI C BEKTOPAMH. 2 2
103-104 | KommiiaHapHbI€ BEKTOPBI. 2 2
105-106 | IlpsamoyronbpHas cUCTEMa KOOPAMHAT B IPOCTPAHCTBE. 2 2
107-108 | KoopanHaThl TOUKH U KOOPJUHATHI BEKTOPA. 2 3
109-110 | PemeHnune npocTedmx 3a1ad B KOOpAUHATAX. 2 3
111-112 | CkansipHO€ IPOU3BEIEHUE BEKTOPOB. 2 3
113-114 | BpluncieHue yrioB MEXAY OPSIMBIMU M IJIOCKOCTSMH. 2 3
115-116 VYpaBHeHue OKPYXKHOCTH, cdepsl, naockoctu. BekropHoe ’ 1
ypaBHEHHE MPSIMON U TIIIOCKOCTH.
117-118 Hcnonp3oBaHue BEKTOPOB MPH J10KA3aTEIbCTBE TEOPEM ’ 1
CTEPEOMETPHH.
119-120 O6006mmenune matepuana no pazzaeny. IllpoBepounas 2 ’
padoTa Ne6.
CamocTtosiTesbHasi padota NeS, 12 yacos.
Pazoen 6. OCHOBbI TPMTOHOMETPHH 40
121-122 | OcHOBHBIE IOHATHSI TPUT OHOM ETPHH. 2 3
123-124 PaI[HaHHBEfI METOl N3MEPEHHS YIIIOB BPAILIEHUA H CBA3b C ’ 3
I'pajlyCHON Mepoil.
125-126 | OcHOBHbIE TPUTOHOMETPHYECKHE TOXKIECTBA. 2 3
127-128 | ®opMyasl IPUBEICHUS. 2 2
129-130 | ®opMmybl CIOKEHMUSL. 2
131-132 | ®opmyssl yIBOEHUS. 2 3
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133-134 | ®opmyJibl TOTOBUHHOIO yria. 2 3
135-136 [IpeobpazoBaHue CyMMbI TPUT OHOMETPHUUECKUX (PYHKLMI ’
B [IPOM3BEJICHUE.
137-138 Hpeo6p%3OBaHHe [IPOU3BEAECHUS TPUTOHOMETPUUECKUX ) 3
GyHKIMHA B CyMMY.
139-140 | IIpeobpazoBaHuE TPUTOHOMETPUUECKUX BbIPAXKEHHH. 2 2 2
141-142 | IIpocrelimme TPUrOHOMETPUYECKUE YPABHEHUS. 2 2
143-144 | Penienue npocTeHIIMX TPUTOHOMETPHUUECKUX YPAaBHEHUM. 2 2
145-146 | TpuroHoMeTpuyeCKHe HEPAaBEHCTBA. 2
147-148 | ApkcuHYC, apKKOCHHYC, apKTaHT€HC YHCIa. 2 3
149-150 Pemenue TpUroHOMETPUYECKUX YPaBHEHHH. ’ ’
KonTtpoJabHas padora Nel.
II KYPC, III cemecTp.
1-2 Pemenue TpUroHOMETpUYECKUX YPABHEHUM. 2 2
34 Pemenue TpUroHOMETPUYECKUX YPABHEHUM. 2 3
5.6 Pemenune npocredmmx TpUrOHOMETPUIECKUX ) )
HEPAaBEHCTB.
7-8 BBenenue BCnoMoraTeapbHoro yria. 2 2
O60061eHne Matepuana no pasaeny «OCHOBBI
9-10 2 2 2
Tpuronomerpun». Iiposepouynas padora Ne7.
CamocTtosiTesbHasi padora Ne6, 20 uacos.
Pazoen 7. ®yHKkuuu v rpapuku 26 12
11-12 [Ipumepsl 3aBUCUMOCTEN MEXY IEPEMEHHBIMH B > > 1
peaJIbHBIX MPOIECCaX U3 CMEKHBIX JUCIUILIMH.
13-14 Oynkuus u ee rpagux. O6nacTb onpeaesaeHus u ’ ’
MHO’KECTBO 3HaU€HUHN (YHKIIHH.
15-16 CBoiicTBa QYHKIIHH. 2 2
17-18 [IpeoGpazoBanue rpakoB PYHKITUHA. 2 1
19-20 Ob6patnas ¢yukuus. ['padux obpaTtHON DyHKIMU. 2 1
UccnenoBanue ¢pynkiuii. CBoWCTBa JIMHEHHOM,
21-22 KBaIpaTUYHON, KyCOUYHO-IMHEHHON U TpOOHO-TTMHEHHOMN 2 1
(bYyHKIMH.
23-24 CrenenHasi, moka3aTesibHasl U jorapupmuueckas QyHKIUU 2 2 2
2526 [IpumeHeHue cBoOCTB (DYHKIMI NpU pEIICHUH YpaBHEHUI > 2
U HEpaBEHCTB.
27-28 [IpencraBieHne YUCIOBBIX JAHHBIX. 2 2 1
29-30 HenpepsiBHble u nepuognueckue GyHkuuu. CBoHCTBa U ’ ) 3
rpadMKy CHHYyca, KOCUHYCa, TAHT€HCAa U KOTAHT'€HCa
3132 IIpumeHeHne CBOMCTB TPUTOHOMETPUYECKUX (DYHKIIUI ’ ) ’
IIPU PEIIEHUY 3a1a4.
OOpaTtHbIe TPUTOHOMETPUYECKHUE (DYHKIIMU, UX CBOWCTBA H
33-34 2 1
rpaduku.
lapMonunveckue kojeOaHus. PereHre npukiia HbIx
35-36 2 2 1
3amau. [lpoBepounas paGora Ne§.
CamocTtositesbHasi pagora Ne7, 13 yacos.
Pa3zoen 8. I'eomeTpuyeckue rejia 20 8
37.38 ['eomerpus u apxutekTypa. [[1aTOHOBBI 1 apXUMeTOBBI ’ ’ 1
Tena.
39-40 ITpu3ma, nupamMuga U UX pa3BepTKHU. 2 2
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41-42 Kpyrieie Tena 1 ux pa3BepTKHu. 2 2
43-44 [TocTtpoenue ceuenuii. 2
45-46 Peuienne 3a1a4 Ha MHOTOT'PAHHUKH. 2 2 2
4748 Pemenue 3aa4 Ha Tena BpaleHusl. ) ) 3
IIpoBepounasi padora Ne9.
IT KYPC, IV cemectp.
49-50 Pemenue 3aa4 Ha BIMCAaHHBIE U ONMCAaHHBIE ’ 3
reoMeTpuYecKue Tea.
51-52 Teopema MeHenas s TeTpasipa. 2 2
53-54 CrMMeTpus IPOCTPAHCTBEHHBIX TEIL. 2 2 2
55-56 O600mmenue no reme «I'eomerprueckue Texay. 2 2
CamocTtosiTesbHasi pagora Ne§, 10 uacos.
Pazoen 9. Hauajiia MaTeMaTH4eCKOI0 aHAIN3A 34 12
57-58 UncoBas nocieqoBaTeIbHOCTh U €€ MPEee. 2 1
59-60 [lonsitue npoussBogHoi. I1pasmiia nudpepennupoBanus. 2 2
61-62 [Ipon3BoHbBIE OCHOBHBIX 3JIEM EHTAPHBIX (QYHKIUI. 2 3
63-64 Boruncnenne npon3BOIHBIX 3JIEMEHTAPHBIX U CIIOKHBIX ’ 5
(bYyHKIMH.
65-66 ['eomeTpuyecKuii CMbICI IPOU3BOIHOMN. 2 2
67-63 Pemenue 3a1a4u Ha HaXOXKJ€HUE YPaBHEHMSI KacaTelIbHOM ’ )
K rpaduky QyHKIUU.
69-70 DU3NIECKUI CMBICI IPOU3BOJTHOM. 2 2 2
71-72 Haxoxaenne mpoMeKyTKOB MOHOTOHHOCTH () YHKIIHH. 2 3
7374 HeoOxonumoe 1 10CTaTOYHOE yCI0BHE SKCTPEMYMa ) 3
(byHKIHH.
7576 Bropast mpousBogHas, ee TeOMETPUUYECKUN 1 PU3NIECKHIA ’ ) )
CMBICIL.
7778 [Ipumenenune nudpepeHnanbHOro HCUUCIEHUS K ’ )
WCCIIEOBAHHUIO (D YHKIIUH.
79-80 HccnenoBanue GpyHKIMU U MOCTpOEHUE €€ rpaduka. 2 2
31-82 Haxoxenne HanbosbIIero 1 HAMMEHbIIEro 3HaYEHHUSI ’ ’ ’
(GyHKIMH.
33.84 Haxoxnenne HanOOIbIIEr0 U HAUMEHBIIIETO 3HAYECHUS ) ’ 2
(GyHKIMH.
85-86 HenpepbIBHOCTh QYHKIIHH. 2 1
37-88 Hcnonb3oBanue Npou3BOAHOM ISl HAX0XKIEHUS ’ > 1
HaWIy4llIero peueHus B NPUKJIaAHbIX 3a/1a4ax.
89-90 O60061enne marepuana o paszaeny. Iiposepounas ’ ’ 5
padora Nel0.
CamocTosiTesbHasi padora Ne9, 17 yacos.
Pazoen 10. Unterpan u ero npuMeHeHue 20 8
91.92 [Tonsitue mepBoodpaznoii. [IpaBuia HaxoxaeHUS ) 3
MepBOOOPa3HBIX.
I'eomerpuueckunii cmpica uaTerpana. opmyna HeroTona-
93-94 " 2 2
JleiiGHumA.
95-96 Brruucienue onpeneneHHoro HHTerpaa. 2 2
97-98 BoluncneHne onpeaeneHHoro HHTerpaia. 2
23-100 [IpumeHeHne omnpeneaeHHOro HHTerpaga s ’ 3

HAaXOXKJIEHUS IIOMAAU KPUBOJIMHENHOM TpaneuuH.
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101-102 | HaxoxxieHue miomaay GUrypbl ¢ oOMoOIIbI0 HHTErpaa. 2 2
103-104 | Haxoxaenue momaan GUrypsl C IOMOIIBI0 HHTErpaa. 2 2
Brruucnenne paboThl, HepeMeIeH s, Macchl Tea ¢
105-106 | momomIbIO ONpeneIeHHOro HHTEerpaa. 2 1
KonrtpoJbHas padora Ne2.
CamocTtosiTesabHasi padora Nel(, 10 yac.
III KYPC, V cemectp
1-2 Pemenne npuknaaHsIx 3a1a4. 2 1
3-4 O06001IeHN e MaTepraa o pa3aeiy. 2 2
Pa3zoen 11. U3mepeHusi B reoMeTpUM 14
[TonsiTue momany 1 odObeMa, X CBONCTBA.
5-6 dopmyIbl 00bEMa U IO TOBEPXHOCTH 2 3
MHOI'OTPaHHUKOB.
7.3 Boruncnenne o6bemMa  1IJI0IAAN TOBEPXHOCTH ’ 1
MHOIOTPaHHUKOB.
9-10 ®opmyIbl 00bEMa U IIIOLIAAN TOBEPXHOCTU KPYIJIbIX )
TEJL.
11-12 Boruncnenue niomaayu NnoBepxXHOCTH T€OMETPUUECKUX ) 5
TEJ.
13-14 Boruncnenne o6bemMa KpyribIxX Tell. 2 2
15-16 [Tomo6ue Ten. OTHOIIECHHUE MJIONIAICH TOBEPXHOCTEN U ) 1
00bEMOB TOJI00HBIX TEJ.
17-18 O606menne no pa3aeny. [lpoBepounasi padora Nell. 2 2
CamocrositeabHas padora Nell, 7 yacos.
Pazoen 12. Teopusi BeposiTHOCTE 18
19-20 Hcropust pa3BUTHS TEOPUN BEPOSTHOCTEN U CTATUCTHKHU. 2 1
2190 Knaccuueckoe onpenenenue BepositHoctu. CBolicTBa ’ 3
BEPOSITHOCTH.
23-24 CrioxeHue BEpOsITHOCTEH. 2 2
25-26 He3zaBucumble coObITHS. Y MHOXKEHNE BEPOSTHOCTEN. 2 2
27-28 Pemenue 3a/1a4 Ha BBIYUCIICHUE BEPOSTHOCTEN. 2
29-30 Pemenue 3a1a4 Ha BBIYUCIICHUE BEPOSITHOCTEN. 2 2
31-32 OneMEeHTbl MATEMaTHUECKON CTaTHCTUKH. 2 2
33.34 Hcnonp3oBaHuE CTaTUCTUKYU IIPU PELLIEHUH NIPUKJIIAIHBIX ’ 1
3a1ad4.
Hcnonp3oBaHue BEPOATHOCTEN IPU PEILIEHUH
35-36 2 2
npukiaaaebix 3a0a4. IIpoBepouynas padora Nel2.
CamocrosiTesibHas padora Nel2, 9 yacos.
Pa3zoen 13. YpaBHeHUSI U HEPABEHCTBA 28
37.38 Kophau ypaBHeHH. PABHOCHIIBHOCTh ypaBHEHU. ) 3
OCHOBHBIE IpHEMBI PELLICHUS YPABHEHHH.
39-40 Cucrembl ypaBHEHHUII. 2 3
4142 Hcnonp3oBanue CBOE/'ICTB u rpa¢ukoB GpyHKUKN TpU ’ 5
peLIEHUH YPaBHEHUH.
43-44 Hepagenctsa. 2 3
45-46 Hcnonb3oBanue cBOWCTB U rparKOB (GYHKIIHH MpH ’ )
pelIeHuU HEPaBEHCTB.
47-48 YpaBHEHUS 1 HEPABEHCTBA, COJIEPIKAIINE HEU3BECTHYIO 2 2
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110J1 3HAKOM MOJYJIS.
49-50 Pemenne panyroHalbHBIX YPaBHEHHUN, HEPABEHCTB U UX ’ >
CHCTEM.
5150 Pemenue nppanoHanbHbIX ypaBHEHHI, HEPABEHCTB U UX ’ 1
CHCTEM.
53.54 Pemenue noka3aTenbHBIX YpaBHEHUH, HEPABEHCTB U UX ’ )
CHCTEM.
55.56 Pemenue norapupmMuueckux ypaBHeHUH, HEPaBEHCTB U ’ >
UX CHUCTEM.
57-58 Pemenne TpuroHOMeTpUUECKUX YpaBHEHM. 2 3
59-60 Pemienne TpuroHOMEeTpUYECKUX HEPABEHCTB. 2 2
61-62 Hcnonbs3zoBanue CBOE/'ICTB U rpauKoB GyHKINN IS ’ ’
pelleHusl ypaBHEHUH 1 HEPaBEHCTB.
O06001eHne maTepuaa mo paszieiy. 2
63-64 2
KounrtpoJabHas padora Ne3.
CamocTtositesbHasi padora Nel3, 14 yac.
Hroro: | 320 | 98 |

JUii XapakTepUCTUKU YPOBHS OCBOEHHUS Y4eOHOrO MaTepuana HCIOIb3YIOTCS CIeAyIoIIue

0003HaYEHUS:

1 — o3HaKOMUTENbHBIN (Y3HaBaHHE PaHEE U3YUEHHBIX 00BEKTOB, CBONCTB);

2 - pero,HYKTI/IBHHﬁ (BBIHOJ'IHCHI/IC ACATCIBHOCTH IIO 06p331_ly,

PYKOBOJICTBOM)

HHCTPYKIIMKU WA I10[]

3 — OpOAYKTHBHBIM (IJIAHUPOBAaHUE U CAMOCTOSTEIbHOE BBINOJHEHUE AEATEIbHOCTU, PELICHUE

poOJIEMHBIX 3aa4)

3. XAPAKTKPUCTUKA OCHOBHBIX BUJTIOB AEATEJIBHOCTHU

OBYYAIOIIIUXCHA
Conep:xanue XapaKTepUCTHKA OCHOBHBIX BH/I0B AeATeJbHOCTH CTYACHTOB (Ha
0byuenns YPOBHe YueOHbIX JeicTBHIi)
Beenenue O3HakOMJIEHHE C pOJIBIO MaTEeMaTHUKH B HayKe, TEXHHUKE,
SKOHOMUKE, UH(POPMALIMOHHBIX TEXHOJIOTUSIX U NIPAKTUYECKOU
NE€ATEITIBHOCTH.
O3HakoOMJIEHHE C LEJSIMM M 3aJadaMM H3y4YEHHUs MATEMaTUKU
AJITEBPA
PasButne BeimomHeHue apudMETHYECKHUX JICHCTBUM HaJI 4YHCIaMH,
HOHATHSA O codeTasi YCTHbIE U HUCbMEHHBIE IPUEMBI.
qucie Haxoxnenue NpPUOIMKEHHBIX 3HAa4YCHUN BEJIMYUH 5
MMOTPEIIHOCTEN BBIYMCICHUN (aOCOTIOTHOM M OTHOCUTEIBHOWN);
CPaBHEHME YUCJOBBIX BBIPAKECHUN.
Haxoxxnaenne omuO0OK B NpeoOpa3oBaHUSIX U BBIYHUCICHUIX
(OTHOCHUTCS KO BCEM MYHKTaM HPOrpaMMmbl)
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Kopnn,
CTENEeHH,
Jorapugmbl

O3HakKOMJIEHHE C IOHATHEM KOpHS n-Ml CTENeHHU, CBOWCTBaAMU
paavKaioB U NpaBUJIaMU CpPAaBHEHUSI KOpPHEM.

dopmynupoBaHUE ONPEHECICHUsT KOPHS M CBOWCTB KOpPHEH.
Berancienne u cpaBHEHHE KOPHEH, BBINOJIHEHHUE HNPUKHUIKH
3HaueHuss KopHs. [IpeoOpa3zoBaHWE YHUCIOBBIX U OYKBEHHBIX
BBIPAXEHUM, COAEpIKALIUX pPaJUKaAJIbl. BBINIOJIHEHUE PACUYETOB
no (¢opmynaM, coaep)KallUM  pagHKaJbl, OCYIIECTBIIAS
HEOOXOJIMMBbIE TTOACTAHOBKU U TPeoOpa3oBaHUS.

OnpeneneHue paBHOCHIBHOCTH BBIPAXXEHHUUW C paguKalaMU.

Pemrenue umppanumoHadbHBIX YpaBHEHUI.

O3HakKOMJIEHHE C TIOHATHEM CTEIIEHU C JEHUCTBUTEIbHBIM
nokasareneM. HaxokaeHue 3HA4YCHUU CTENEHHU, UCHOIb3Yys NIpHU
HEOOXOJMMOCTH HHCTPYMEHTAJbHbBIE CpeACTBA. 3allMChIBAaHUE
KOPHS n-il CTENEHU B BUJE CTENEHH C JIPOOHBIM ITOKa3aTeJIeM U
HaoO0OopoT.

dopMyIMpOBaHUE CBOMCTB CTENEHEW. BhIUMCIIEHHE CTENEHEU C
panroHaJIbHBIM MOKAa3aTeJIEM, BBITIOJHEHUE MPUKUIKA 3HAYCHUS
CTENEHHU, CPABHEHUE CTEIEHEH.

I[IpeoGpa3zoBanue UYHCIOBBIX U OYKBEHHBIX BBIpaXCHUH,
coJeprKallluxX CTEIEeHHU, IIpuUMeHsss cBolcTBa. Pemienue
NOKa3aTeJIbHbIX YPABHEHU.

O3HakOMJIEHHE C TIPUMEHEHMEM KOpPHEW U CTeneHeu mnpu
BBIYMCJIEHUH CPEIHUX, ACJIEHUU OTPE3Ka B «30JI0TOM CEUYEHHUH).
Penienue npuUKJIaAHBIX 3aa4 Ha CJIOXKHBIE IPOIEHTHI

IIpeo6pa3oBanue
ajgredpanyeckux
BbIpaKeHHH

BeinmontHeHue  npeoOpa3oBaHUil  BBIPaXKCHUH, INPUMEHCHHUE
bopmy, CBA3aHHBIX CO CBOMCTBAMHU CTENEHEH U Jorapu@mos.
Onpenenenue obmacTu JIOTTYCTUMBIX 3HAYCHU I
JTorapu(MHUUYECKOTO BBIpaXeHUs. PemeHue morapupmMuaIecKux
ypaBHEHUHN

OCHOBBI TPUTOHOMETPUHN

OcHoOBHBIE
NMOHATHHA

HN3yuyeHune paguaHHOrO METOJa U3MEPEHUS YTJOB BpallleHUs U
WX CBA3U C rpagycHoil Mepoi. M3o0pakeHue yriioB BpalleHus
Ha OKpPY>XHOCTH, COOTHECEHHME BEJIMYHUHBI yIrja C €ro
pacmoy0XKEHHUEM.

TPUTOHOMETPHUUYECKUX
¢yHKIMH st YyIJIOB  MOBOpPOTa U OCTPBIX  YIJIOB
OPSIMOYTOJILHOTO  TPEYroJIbHUKAa M OOBSICHEHHE  UX

DopMyJIUpPOBAHUE onpesieIeHu

OCHOBHbIE TPHUTO-

IIpyuMeHeHnEe OCHOBHBIX TPUTOHOMETPHUUYECKHUX TOXKAECTB IS
BBIUMCJIEHHUS 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIUN MO

HOMETpHYEeCKHe s

TOKIECTBA OJHOM U3 HUX

TpeoGpazoBa- N3yuyenne OCHOBHBIX (GOpMYyJl] TPUTOHOMETpUH: (OPMYIBI
HUSA npocTeiimux | CTOKEHUSA, y/IBOCHHUA, npeoOpa3oBaHUsI CYMMBl TPUTOHOMETPHUU-X]
TPHrOHOMeTpHYec- (GyHKOUNW B TPOHW3BEJECHHWE U TNPOU3BEACHHUS B CYMMYy U

KHX BBIpa/KeHH I

IOIPUMCHCHHUC IIPHU BbIYHCICHHUHU 3HAYCHHUA TPHUTOHOMCETPHUYCCKOI'O
BBIPAXCHUS U YIIPOUICHUA €TO.

O3HaKOMJIEHHE CO CBOMCTBAaMHU CUMMETPHUM TOUEK HAa €IMHUYHOU
OKPY>KHOCTHU U IPUMEHEHHE UX JIJIsI BbIBOJA (OPMYJT MPUBEICHUS
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Tpocreiimue PemeHIEe no d¢opmyinaM Hu TPUTOHOMETPHUECKOMY  KPYTY
TpuronoMerpuy- | POCTEHIINX  TPHIOHOMETPUYECKHX YPABHEHHH. [Ipumenenue
qecKHe O0IIMX METOJNOB pELIeHHUs ypaBHEHHHM (HIpuUBenAeHUE K
ypABHEHHS H JIMHEHHOMY, KBaJpPaTHOMY, METOJ PasOKEHUA HA MHOXUTENH,
nepasencmea | 3AMEHDI IIEPEMEHHONW) IIPU PpELIEHUM TPUTOHOMETPUUYECKUX
YpPaBHEHUU. YMEHHE OTMEeYaThb HA Kpyre pEeLIeHUs NPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcunye, O3HaK01\fJIeHI/Ie C IIOHSITHEM o6p%THLIX TPUTOHOMETPUYECKHUX
apKKOCHHYC, ¢byuknuii. M3ydyeHue omnpenesieHHil apKCUHyca, apKKOCHHYca,
ApKTaHTeHC apKTaHreHca 4ucia, dbopMynupoBaHue WX, H300paXeHUE Ha
uneaa €IMHUYHON  OKpPYXXHOCTH, IpPUMEHEHHE TIpU  PEUICHUU
ypaBHEHUM
®YHKIIUU, X CBOMCTBAUTPA®UKH
®ynKuuN. O3HakoOMJIEeHME €  TIOHSTHUEM  IE€PEMEHHON, NpUMEpaMH
MonsiTHe o 3aBUCHUMOCTEN  Mexay  nepeMeHHbIMU. (O3HakoMieHUE C
nenpepbiBnocT | TOHATHEM rpaduka, OIpelesIeHue NPUHAIIEKHOCTH TOYKH
bynKImm rpaduxky ¢yHkuuu. Omnpenenenue no ¢opmyie npocreimein
3aBUCHMMOCTH, BUJa ee rpaduka. Breipaxenue no popmyiie oqHOU
IIEPEMEHHON Uyepe3 ApyTHe.
O3HakoMmJieHHE C omnpeaeleHUeM (GyHKIUHU, GOpMYyIUPOBAHUE
ero. Haxoxpaenune obGinactu ompenejeHUs W O0JacTH 3HAYCHUU
CgoiicTBa O3HakoMJIEHHE C HpUMEpPaMU PYyHKIIHMOHAJIBbHBIX 3aBUCUMOCTEH
dynKumm. B pE€aJIbHBIX NPOIIECCax U3 CMEXHBIX JUCIUILIINH.
Ipaduueckas OSHVaKOMJ'IeHI/IevC OKa3aTENbHEIMH PACCYKACHHAMH HEKOTOPBIX
unTepnperamus | CBOHCTB JIMHEHHOH M KBaapaTH4HOH (I)YHKI_EI/II/I,U IIpOBEICHUE
TIpumepsi HcCIe10BaHuA NIMHEHHOH, KyCOYHO-JIMHEHHOH, IpoOHO-
dynkumonany- | JMHEAHOH 1 KBajpaTHIHOM (G yHKIIMHA, TOCTpOEHHE UX I'PpaUKOB.

HbIX 3aBUCUMOC-
Teil B peajbHbIX
npoueccax u

I[TocTpoenue u urteHue rpadUKOB HccnenoBanue
byHKIUU.
CocraBrneHue BUAOB (GYHKUUH MO JAaHHOMY YCJIOBHUIO, peUICHHE

3aa4 Ha 3KCTPEMYyM.

(b yHKIIUH.

SIBJIEHUSAX .
Brimonnenue npeobpa3zoBaHuil rpapuka GyHKIUU

OGpatHbie Uzyuenue nomsmus obpammuoil @ymkyuu, ONpPEACICHUE BUIA U

dyHKLHH nocmpoenue epaguxa obpamHou @YHKYUU, HAXOHCOEHUEe ee

obnacmu onpedenenusi u obracmu 3Hadenutl. llpumeHneHue
CBOMCTB (YyHKUMI IpPHU HCCIENOBAaHUM YPABHEHUM M pELICHUU
3a7a4 Ha JKCTPEMYM.

O3HaKOMJIEHUE C MOHSITHUEM CJIIOKHON (YHKIIUU
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CreneHnsbie,
noka3zare/bHble,
JorapupmMuyeckue
"
TPUTOHOMETpHYEC
Kue GyHKUuu.
OOpaTHble TPUTO
HOMETpHYecKHue

QyHKIMH

Bpiuncnenue 3HaueHUN (QYHKIUNA 110 3HAYEHUIO apryMeEHTa.
Omnpenenenue MOJOXKEHHS TOYKM Ha rpaduke 10 ee
KOOpJAHHATaAM U Ha00OpOT.

Hcronb3oBaHWE CBOWCTB (QYHKIMH 15 CpaBHCHUS 3HA4YCHUU
CTEIICHEH U JorapuMoOB.

IToctpoenue TrTpadUKOB CTEIEHHBIX W JOTapUPMHUYECKUX
(pyHKIIHH.

Pemienue nmokaszaTenbHBIX U JOorapupMHUUYECKUX YpPaBHEHUU U
HEPABEHCTB O U3BECTHBIM aJITOPUTMAaM.

O3HakOMJIEHHE C TIOHATHEM HENPEPHIBHOM NEpPUOIUYECKOU
¢bynkuuu, QopmyrupoBaHHE CBOWCTB CHHyca W KOCHHYcCa,
MMOCTPOEHHUE UX rpaUKOB.

O3HakOMJIEHHE C MOHSITUEM TapMOHHYECKHX KoOJIeOaHUU U
npuMepaMHu TapMOHHUYECKHUX KojJeOaHUM IJIs1 OIHUCaHUS
NpoueccoB B PU3UKE U APYTUX 00JIaCTsAX 3HAHUS.
O3HakOMJIEHME C TIOHSTHEM pa3pbIBHOM MNEpPUOIUUYECKOI
byskuuu, popmynupoBaHue CBOWCTB TaHT€HCAa M KOTAaHTEHCA,
MMOCTPOEHHUE UX rpaUKOB.

IlpumeHeHue CBOMCTB (GYyHKOHH JJisi CpaBHECHUS 3HAUYCHUH|
TPUTOHOMETPUYECKUX (QYHKIINI, pEIICHUS TPUTOHOMETPUYECKUX
YpPaBHEHHU.

Ilocmpoenue ecpaguroe obpammvix mpucoHoOMemMpuuecKux
Gyuryull u onpeoenernue no epaduxkam ux cOUCmMas.
Brinonnenue npeobpa3zoBaHus rpaduKos

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBarten
HOCTH

O3HaKOMJIEHHME C TOHSTHEM YHUCJIOBOW IOCIEI0BATEIbHOCTH,
cnocobaMu €€ 3aJjlaHusl, BBIYUCIIEHUSMHU €€ YJIEHOB.
O3nakomnenue ¢ nousamuem npeoena nociedo8ameabHOCmu .
O3HakOMJIEHHE C BBIUHCIEHHUEM CYMMBI OECKOHEUYHOTO
YHCJIOBOTO psija Ha MPUMEPE BHIUHUCIEHUS CYMMBbI OECKOHEYHO
yOBIBaroliel reoMeTpuyecko mporpeccuu. Pemenune 3agady Ha
npuMeHeHne (opMysbl CyMMBl O€cKOHEYHO YyObIBarouei
reoMeTpHUYECKON Nporpeccuu

IIpousBoanasiu
ee IpUMeHEeHHUe

O3HakOMJIEeHHE C TIIOHATHEM MNpOU3BOAHOU. IM3yueHue wu
dbopMynupoBaHue €€ MEXaHHYECKOro U Te€OMETPUUYECKOro
CMBICJIAa, W3YyYEHHE aJropuTMa BBIYUCIICHUS NPOU3BOAHOU Ha
IMpUMepe BBIYUCICHUS MTHOBEHHOW CKOPOCTH U YTJOBOTO
KO3 (ppuireHTa KacaTeJbHOM.

CocTaBieHHE YpaBHEHUS KacaTeJIbHOU B OOIIIEM BHJIC.
YcBoeHue paBuJI nuddepeHupoBaHUs, TaOJIUIBI
OPOU3BOJAHBIX DIEMEHTAPHBIX (YHKIUN, NPUMEHEHHE s
nuddepeHupoBanuss (GyHKIOHH, COCTaBJICHHUS YpPaBHCHUS
KacaTeJbHOU. M3yueHue TeopeM O CBSI3M CBOHUCTB (PYHKIHUU U
Npou3BOAHONU, (opmynupoBka ux. lIlpoBegeHue c IOMOIIBIO
MMPOU3BOJAHOMN UCciefOoBaHUS QYHKIINHU, 3aJaHHON (OPMYJIIOH.
YcTaHOBIEHUE CBS3U CBOWCTB (YHKIIMH W MPOU3BOJHOW IO HX
rpacdukam.

IIpumeneHue TOPOU3BOJAHOWM JUJISSI  pEUISHUs  3aja4y  Ha
HaxXOoXXJ€Hue HaubOoJIbIIEeTO0, HAUMEHBIIEro 3Ha4YeHHUs MU Ha
HaXO0XJIEHHUE dKCTpeMyMa
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IlepBooOpa3unas u
HHTerpaJ

O3HakoMJIeHHME C IIOHSATHEM UHTErpajla u NepBOOOpa3HOIi.
N3yuenue mnpaBuia BBIYHUCIEHUS NEPBOOOPa3HON U TeopeMbl
Hprortona— JleliOuu1a.

Pemenune 3amay Ha CBS3b IEPBOOOPA3HOM U €€ IPOU3BOJAHOMH,
BBIYMCJICHHE IIepBOOOpa3sHOM i JaHHOW (yHKuuu. PermeHue
3aJa4 Ha NpUMEHEHUE UHTerpaJjia AJis BhIYUCICHU PU3NUYECKUX
BEJIMYUH U IJIOIAe

YPABHEHUA 1 HEPABEHCTBA

YpaBHenus n
CHCTEMBbI
YPaBHEHHH
HepaBenctBa
U CHCTEMbI
HEPaBeHCTB ¢
ABYMS
NnepeMeHHbIMU

O3HakoMJIeHHE NPOCTEUIINMHA  CBEACHUSMHU O KOPHAX
anreOpandyeckux  ypaBHEHHUIA, MMOHSTUSMHU HCCJIEJOBaAHU S
YPaBHEHHUMN U CUCTEM yPaBHEHHUU.

HN3yueHne Teopun paBHOCUJIBHOCTH YPABHEHUN U €€ MPUMEHEHMUS.
IToBTOpEHHUE 3aNIUCHU pPELICHUs CTAHAAPTHBIX YPAaBHEHUU, IPUEMOB
npeoOpa3oBaHMsl YpPaBHEHUHW nJi1 CBEJEHUS K CTaHJapTHOMY
ypaBHeHHIO. PemeHue panuoHalIbHBIX, UWPPALHMOHAIBHBIX,
NOKa3aTeJIbHbIX U TPUTOHOMETPUUYECKUX YPABHEHUU U CUCTEM.
HNcnonbp3oBaHnue cBOWCTB M rpa@ukoB GYyHKUUN NOJ peUIeHUS
ypaBHeHUU. [loBTOpEeHHE OCHOBHBIX IPUEMOB PEILICHUSI CUCTEM.
Pemrenme  ypaBHEHMM C HOpPHUMEHEHHEM  BCEX NPHUEMOB
(pa3nmoxeHHUsT Ha MHOXUTEJIHU, BBEJIEHUSI HOBBIX HEU3BECTHBIX,
MOACTaHOBKH, IpapUuECKOro METO1a).

Pemienne cucteM ypaBHEHHMM C TPUMEHEHHUEM pPa3IUYHBIX
cmoco6oB. O3HakoMJIeHHWE C OOIMMH BONPOCAMH pPEIICHUS
HEPaBEHCTB U HCIOJb30BaHUE CBOMCTB U TpaduKOB QYHKIUN TTpU
pELIEHNH HEPaBEHCTB.

Penmrenme HepaBEeHCTB M CHUCTEM HEPABEHCTB C HPUMEHEHHEM
pa3IUIHBIX CTOCOOOB.

IIlpuMmeHeHrne MaTeMaTH4YECKUX METOINOB JUISL  pEIICHUs
coJIeprKaTeJIbHBIX 3ajlad W3 pPa3JIMYHBIX oOJlacTel HAayKu |
npakTuku. HMHTEepnpeTupoBaHWe pe3yabTaTOB € yYE€TOM
p€ajJbHBIX OTPAaHUYEHU N

C

SJIEMEHTDBI K

OMBUHATOPUKU, TEOPUU BEPOATHOCTEN I CTATUCTUKH

OcHoBHBIE
NOHATHS
KOMOMHATOPHUKH

N3yuyenune mnpaBuiia KOMOMHATOPHUKH U NPUMEHEHHUE IIpH
pelIeHu KOMOUHATOPHBIX 3a1a4.

Pemenne kOMOMHATOpPHBIX 3aJad METOAOM Mmepedbopa U 1O
IIPABUJIy YMHOXCECHUSL.

O3HakoOMJIEHHE C NOHSITUSIMA KOMOMHATOPUKU: pa3MEIICHUSIMHU,
COYEeTaHUsIMHU, IIEpecCTaHOBKaMH u ¢dopMyJaMu jiIsi HX
BbIYHCJICHUS.

OOBsicHeHUe U MNOpUMEHEHHEe (opMya JUIsI BBIYHUCICHUS
pa3MelleHul, IePECTaHOBOK U COUETAHUI NPU PEIICHUH 3a1ay.
O3nakomieHue ¢ 6uHomom HproToHa u TpeyrombHukoM Ilackans.
Pemrenme npakTHYeCcKHMX 3aJad C MCIOJb30BAHUEM IIOHATHH H
MpaBuJ KOMOMHATOPUKHU

DJIeMeHTBI
Teopuu
BEpPOSITHOCTEH

HN3ydyeHne KIIaCCHYECKOrO ONpPEAEJICHHsI BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CyMME BeposiTHOCTeil. PaccMoTpenue
NPUMEPOB BBIYMCIEHHUS BepoOsiITHOCTEM. Pemenue 3amad Ha
BBIUHCJICHHE BEPOSITHOCTEH COOBITHI

26



IIpencraBaenne O3HakOMJIEHHE C TMPEACTABJICHUEM UYHCJIOBBIX JaHHBIX WU HX
MAHHBIX(TAOJUIBI | XaPAKTEPUCTUKAMMU.
AMArPpaMMbl, Pemenne npakThUdecKHX 3ajlad Ha OOpabOTKY YHCIOBBIX
rpaguxmn) JAaHHBIX, BBIYUCIIEHUE UX XapaKTEPUCTHUK
I'EOMETPUA

IIpsimbie n dopmyIupoBKa W HOPUBEAEHUE OO0KA3aTEJIBCTB HNPHU3HAKOB
IJIOCKOCTH B B3aUMHOTO pacIoJyIoKEeHU OpsIMBIX u MJIOCKOCTEH.
NpPOCTPAHCTBE Pacnio3znaBanne Ha yepTe)Xax U MOJCISAX Pa3JIMYHBIX CIy4daeB

B3aMMHOTO pacnoyIoKeHusI OpsSIMBIX u MJIIOCKOCTEMH,

apryMEHTHUPOBAaHHUE CBOUX CYXKIACHUM.

dopmynupoBaHUE OIPEACICHUN, NPU3HAKOB W CBOWCTB
napasjieabHbIX u NEPHEeHANKYJIISIPHBIX JIOCKOCTEM,
JIBYTPaHHBIX U JINUHEUHBIX YIJIOB.

BrinosiHeHUE NOCTPOSHUS YIJI0B MEXKAY NPAMBIMU, IPAMON U
IUIOCKOCTBIO, MEXKAY IUIOCKOCTAMH IIO OIHWCAaHUIO U
pacrno3HaBaHUE UX HA MOJEJsIX.

IIpuMeHeHne NPU3HaAKOB U CBOMCTB PACHOJIOXKEHUS MPSIMBIX U
MJIOCKOCTEW IIPU PELIEHUHU 3aa4.

N3o00pakeHne Ha pUCYHKAX M KOHCTPYHMpPOBaHME Ha MOJEIIX
NEePHNEHAUKYISIPOB W HAKJIOHHBIX K INNIOCKOCTH, IPAMBIX,
napajuleJbHBIX  IIJIOCKOCTEM, YINIOB  MEXAYy HOpAMOH U
IJOCKOCTHIO U OOOCHOBAHUE ITOCTPOECHHUSL.

Pemenue 3ama4y Ha BBIYUCIEHHUE TI'€OMETPUUYECKHUX BEJIIUYHH.
OnuceiBaHHE PaCCTOSIHUS OT TOUKH /10 IIJIOCKOCTH, OT NPAMOHN 10|
IJIOCKOCTH, MEXJY MJIOCKOCTSIMH, MEXKJY CKPEIINBAIOIIMMHUCS
OpAMBIMH, MEX Y IPOU3BOJIBHBIMU GUTYpPaAMHU B IIPOCTPAHCTBE.
dopMyJIMpOBaHNE U JOKa3blBAHUE OCHOBHBIX TEOpEM O
paccTosiHUAX (TEOPEM CYLIECTBOBAHUs, CBOMCTBA).

HN3o00pakeHne Ha dYepTeXxax ¢ MOJCISIX pPacCTOSHHUS WU
000CHOBaHHE CBOUX CyKAeHHI. OnpeneseHne U BbIUHUCIEHUE
paccTossHUM B mpocTpaHcTBe. [Ipumenenue popmyn u Teopem
MJIAHUMETPHUU IJIs peIISHUs 3a/4a4.

O3HaKOMJIEHHE C ITOHITUEM NAPAJIJIIEIBHOTO NPOECKTUPOBAHUS

U ero cBoucTBamMu. Dopmyrupoeanue meopemvl O Ni0uaou
OpMO2OHAIbHOU NPOEKYUU MHO20Y20AbHUKA.

[Ipumenenune Teopuu s OOOCHOBAHMUSI HOCTPOCHUH U
BBIYHCJICHUH. APIryMEHTUPOBAHHUE CBOUX CYXJEHUH O B3AaUMHOM
PaCIOJIOKEHUH MPOCTPAHCTBEHHBIX (QUTYD
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MHOrorpaHHUuKH

Onuncanue u XapaKTEepHUCTUKA pa3In4dHBIX BUJIOB
MHOTOTPAHHUKOB, IIEPEUYUCIECHUE UX DJIEMEHTOB U CBOWCTB.
N306paxeHrne MHOTOTPAHHUKOB U BRINOJHEHUE TIOCTPOCHU S Ha
U300paKEHUSIX U MOJICISIX MHOTOTPAHHUKOB.

BrruuciieHue JIMHEWHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(MUTYpalUAX, apTYMEHTUPOBAHUE CBOUX CYXJICHUM.
XapakTepucTuka U H300paX€HHUE CEeYCHUS, pa38epmKuU
MHO202PDAHHUKOG, BEIYUCIICHHUE IO 11aIe MOBEPXHOCTEH.
I[TocTpoeHune mpocTeHIINX ced4eHU Ky0a, MPU3Mbl, MUPaAMHUIbI.
I[Ipumenenue ¢pakTOB U CBEACHUU U3 IJTAHUMETPHUU.
O3HakOMJIEHHE C BHUJAaMU CHUMMETpPUH B TMPOCTpPaHCTBE,
dbopmynupoBaHHue ONpeneIeHU M CBOUCTB. XapaKTEepPUCTHKA
CHUMMETPUU TE€J BpallleHUsI U MHOTOTPAaHHUKOB.

Ilpumenenune CBOWCTB CHUMMETPUM NPHU pEUICHUHU 3ajad.
Hcnonb3oBaHne npuoOpPETEHHBIX 3HAHUMN AJIsI HUCCJIEJOBAHUS U
MOJEJIUPOBAHUS HECJIOXKHBIX 3ajJ1ay.

N3o06pakeHne OCHOBHBIX MHOTOTPAHHHUKOB U BBINOJHEHUE
PHUCYHKOB I10 YCJIOBUSM 3a1a4

Tenaun
MOBEPXHOCTH
BpalleHust

O3HakOMJICHHE C BUJAMH TeJI BpallecHUs, GopMyIupOBaAaHUE UX
OTIpEeACJICHUI U CBOMCTB.

dopmMyMpOBaHUE TEOPEM O CEYEHHUM Ilapa IMJIOCKOCThIO U
IJIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuKa W H300paXeHWe TeJd BpalleHUs, uX
pa3BEepPTKU, CEUECHMUS.

Penienue 3ajjay Ha MMOCTPOECHHUE CEUYECHUMW, BBIYHUCIECHUE JIJIUH,
paccTtosiHul, yrioB, rmolnazacii. [IpoBeageHue nokaszaTelbHBIX
paccyXJIeHUN NpHu peUICHUU 3a1a4.

IIpuMmeHeHne CBOMCTB CUMMETPHH ITPU PEIIEHNUHN 3a/1a4 Ha TeJia
BpallleHUsl, KOMOUHAIIUIO TEJI.

N3o6pakeHne OCHOBHBIX KPYTJIBIX TE€J U BBINIOJHEHUE PHUCYHKA
IO yCJIOBUIO 3aJa4yu

H3mepenus B
reoMeTpuu

O3HaKOMJICHHE C MOHSITHSIMU ILJIOMAAW U 00beMa, akCHOMaMu H
cBorcTBaMu. Penrtenue 3amad Ha BBIUHUCICHUE ILJIOMIAAEH IMIIOCKHUX
¢uryp ¢ npuMeHEeHHUEM COOTBETCTBYIOIIUX (GopmMysa U (HaKTOB U3
MJIAHUMETPUH.

HN3ydyeHne TeopeM O BBIYHMCJICHHUU OOBEMOB NMPOCTPAHCTBEHHBIX
TeJ, pelleHue 3ajJad Ha TpUMeHeHue G(OPMYJ BBIYHUCICHUS
o0bemoB. HM3yuenue GopMysr Isi BBIYHCICHHUS ILIOINAICH
MOBEPXHOCTEU MHOTOTPAHHUKOB U TEJI BpAaIICHUSI.
O3HaKOMJIEHHE C METOAOM BBIYUCIICHUS IJIOIIAIN IMOBEPXHOCTHU
chepnl. Pemenune 3amad Ha BRIYMCIICHHUE TIJI0IAAeH MTOBEPXHOCTHU
MPOCTPAHCTBEHHBIX TeJ
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Koopannate! u
BEKTOPBI

O3HakOMJIEHHE C NOHATHEM BeKTOpa. M3ydeHue nexkapToBOHU
CUCTEMBI KOOpPJAHMHAT B NPOCTPAHCTBE, MOCTPOCHUE MO
3aJlaHHBIM KOOpJAMHATaAaM TOYEK MU IJOCKOCTEM, HaXOXKIAECHHUE
KOOpAUHAT TOYEK.

HaxoxxgeHue ypaBHEHUH OKPYKHOCTH, C(]epbl, MIOCKOCTH.
Briuucienue pacCTOSSHU N MEXAy TOUKaAMMU.

HN3yuyeHne CBOMCTB BEKTOPHBIX BEJWYHWH, NPaBUJ PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IMPAaBUJI HAXOXKIACHUS
KOOpPJAMWHAT BEKTOpa B IMPOCTPAHCTBE, MNpPaBUI JECHUCTBUU C
BEKTOpPaMH, 3aJaHHBIMU KOOpPJIHWHATaAMHU.

IIpuMmeHneHue TeopurM NHOpU pPEUIEHUWH 3a4ad Ha JOCHUCTBUS C
BeKTOpaMu. M3ydeHue CKaJApHOIro IIPOU3BEAEHHUSI BEKTOPOB,
BEKTOPHOI'0O ypaBHEHUs MNpPsIMOM M miockocTtu. IIpumeHnenue
TEOpHUHU NPH PpEHIeHUH 3aJad Ha JEeUCTBUS C BEKTOpPaMH,
KOOPAMHATHBIM METO, IPUMEHEHUE BEKTOPOB ISl BBIYHUCIICHU S
BEJIMYUH YTJIOB U PACCTOSTHU M.

O3HaKOMJIEHHE C JOKa3aTEeJIbCTBAMU TEOPEM CTEPEOMETPUHU O
B3aUMHOM  pAcCIIOJIO)KEHUU TMPsIMBIX U  IJOCKOCTEH ¢
HCIOJIb30BAHUEM BEKTOPOB
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4. YHEBHO-METOJNYECKOE U MATEPHUAJIBHO -
TEXHUYECKOEOBECIIEYEHMUE ITPOI'PAMMDBI
YYEBHOI'O IPEJMETA <MATEMATHUKA»

Jlis OCBOEHUE nporpamMMsbl ydyeOHOTO  mpeamMmeTa «MaremMaTuka» B
npodeccuoHalbHOHN oOpa3oBaTeIbHOM OpraHu3anuu, peanu3yroumen
o0pa3zoBaTeIbHYIO MPOrpaMMy CpeIHEero obmero oOpa3oBaHUs B MpeJiejax OCBOCHHS
OITIOIT CITO nHa 6a3e ocHOBHOTrO 00IIero obpa3oBaHUs, Y4eOHBIN KaOWHET HMeEeT
BO3MOXHOCTh 0O0O€cCHedyuTh OO0ydarmuxcs CBOOOIHBIM noctynoM B HMHTepHEeT BO
BpeMsi yueOHOTO 3aHITUS U ePHUOJ BHEYIEOHOU AesITEIILHOCTH.

I[Tomemenue kabuHeTa yzaoBjaeTBOpsAeT TpeOoBaHusAIM CaHUTApPHO-3MHUAEMUO-
noruueckux npaBuia u HopMaTuBoB (CaulluH 2.4.2 Ne 178-02) u ocHameHo TUTOBBIM
o0opynoBaHHEM, YKa3aHHBIM B HAcTOSIIUX TpeOOBaHUAX, B TOM YHCIE
CHelnraJu3upOBaHHON yueOHONW MeOesbi0o U cpelcTBaMu OOy4YeHHs, JOCTATOUYHBIMU
JUIsL BBIIOJIHEHU I TPEOOBaHUN K YPOBHIO MMOJATOTOBKH OOYy4YaIOIIHXCH.

B kabunete mmeeTcs MyJbTUMEIUNWHOE OO0OPYJOBaHHUE, MOCPEICTBOM KOTOPOTO
y4aCTHUKHM 00pa3zoBaTEJIbHOTO Mpoliecca MNPOCMaTPUBAIOT BU3YyaJbHYIO UH(pOpMaLUIO
10 MaTEMAaTHUKE, CO3/1al0T NPE3CHTAllMM, BUAEOMAaTepUajbl, UHbI€  JTOKYMEHTHI.

B cocTaB yueOHO-METOINMYECKOTO U MaTEpPHAJbHO-TEXHUYECKOTro OOecHeyYeHUs
nporpaMMsbl yueOHoro npeamera « MareMaTHKa» BXOMIST:

1. MHorogyHKIHOHAJIbHBIN KOMIUIEKC OIpEIoaaBaTes;
2. HarjiaagHbIE I1I0COOU:

—  TaOIHIIEL;

- Ky0;

— IPSMOYTOJIbHBIN NapaJuIeIeINIIesn;

— TpeyroJipHas MpU3Ma;

— TpaBUJIbHAS MIECTUYTOJIbHAS PU3Ma;

— TpaBUJIbHAs BOCbMHUYTOJIbHAS IPU3Ma;

— TpeyroJibHas NUpamMuaa;

— TpaBUJIbHAS YETHIPEXYTONbHAS MUPAMU/IA;

— YeTBIpeXyrojibHas MPU3Ma;

— KOHYC;

— 1iap;

— OKTasJp;

— HMKOCa’3Ip;

— JozxeKasqp;

3. KoMnnekT 1 MarHuTHOM TOCKU:

— Habop Mojenel A1 NPaKTUIeCKuX pador;

— YHUBEpCaJIbHBIA HAOOp reOMETPUUECKHUX Tell, BKIIOYas pa3pe3HbIe;

— KJIACCHBIA LIUPKYJIb;

—  TPaHCHOPTHP;

— 11a0JIOHBI

— MarHuTHbIA Habop nudp, OyKB U 3HAKOB;

— MAar"HuTHas JOCKa C KOOPAMHATHOW CETKOM;

— mnpubop «HucnaoBas ocb».
4. >KpaHHO-3BYKOBBIE TTOCOOUSI;
5. KOMIUJIEKT TEXHUYECKOW JOKyMEHTallMud, B TOM YHCJIE€ ITacllopTa Ha CpeacTBa
0o0ydeHUsI, HTHCTPYKIIUU 10 UX UCITOJIb30BAHUIO U TEXHUKE OE30MaCHOCTH;
6. OubnuoTeuyHbId HOHT:
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OCHOBHAA JIMTEPATYPA

1.Anre6pa 1 Hayaga MatemMaTuueckoro aHammsa. 10-11 kmacchl. (6a30BbIN U yriyOJICHHBIH
ypoBHN) Anumos A.I1l., Konseun FO.M. u op. — M.: IIpocsemienue, 2016. - 464 c.
2.Marematuka. DneMeHThl BeIclIell MaTeMaTuku: yueOHuk: B 2 1. T. 2 / B.B. bapnymkun, A.A.
[Tpoxodpres. — M.: KYPC, HULl UH®PA-M, 2018. — 368 c.

3.bamimakoB M. . MartemaTtuka. YueOHUK, Ha4aJIbHOE U CPEIHEE
npodeccuoHaiibHOE oOpa3zoBanue.— M.: Akanemus, 2016. — 256¢.

JAOITOJIHUTEJIbHAA JIUTEPATYPA

1. ®denepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 o0pa3zoBaHuU B
Poccuiickoit ®denepauumn». Ilpukaz MunHucrepctBa oOpa3oBaHus U Hayku PdD or
17.05.2012 Ne 413 «OO6 yrtBepxkaeHUH (eaepasbHOro TrocyIapCTBEHHOIO
00pa3oBaTeIBLHOTO CTaHAAapTa CpeAHEro (MOJIHOro) o0IIero oopa3zoBaHUS.

2. Ilpuka3z MunHuctepctBa oOpa3zoBaHus U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMH wu3MeHeHuil B Ilpukaz3 MunHucTtepcTBa o00pa3oBaHUsT U HAYKHU
Poccuiickoii denepanuu ot 17.05.2012 Ne 413 «“O06 yTBep)kacHUH (eaepaabHOTO
rocyJapCcTBEHHOI0o 00pa30oBaTEJLHOIO CTaHAapTa cpeaHero (MoJIHOro) oOIiero
oOpazoBaHus».

3. Ilucemo JlemapraMeHTa TOCYAAapCTBEHHOW MOJUTUKHM B cdepe HOATOTOBKH
pabouux kaapoB u J[ITO MwuuucrtepctBa odbpa3zoBaHus u Hayku PD ot 17.03.2015
Ne 06-259 «PexkomMeHmanmuum 0o OpraHU3allMU TMOJYYCHUsS CpeJHero oOIIero
oOpa3zoBaHHsI B TIIpeJellax OCBOCHHUs O00pa3oBaTelIbHBIX MPOTPAMM CPEIHEro
npodeccuoHallbHOTO O0Opa3oBaHUs Ha 0Oa3e OCHOBHOIO o0O0ImIero oOpa3oBaHUS C
y4eToOM TpeOoBaHUM dbenepanbHBIX rocyaapCTBEHHBIX o0pa3zoBaTeIbHBIX
CTaHIAapTOB M  NojJydaemMol mnpodeccun HWIM  CHEUUAIBHOCTH  CPEJIHETrOo
npodeccuoHasbHOr0 00pa3oBaHUM.

4. MaremaTHKa B IpuMepax M 3afadax Jis moaAroToBku Kk EI'D u moctymienuio B BY3: YuebHoe
nocobue / STumenés JL.T. - 2-e uzn., goim. - M.: By3osckuit yueonuk, HUL] THOPA-M, 2016.

5. AnreOpa u Hau. maT. aHanu3a. 10-11kn. Aqumos HILA. u np  3-e uza. - M.: [IpocBeuienue,
2016. - 464 c.

6. 'eomeTpun 3a 10-11 xnacc - aBTopsl AtanacsH, byty3os, Kagomues, Kucenesa, MosHsk - 2015 .,
255c.

7. bammakoB M. 1. MaTemMaTHKa: KH. JUISI YYUTENs1: MeTod. mocodue 10 kimacc. —
M., 2008.

8. bamMmakos M. 1. Martemaruka. COOpHUK 3a1a4 NpoPUIbHOHN
HanpasiaeHHoOCcTU.— M., 2012.

MHTEPHET-PECYPCBI

1. www. fcior. edu. ru (MadopmManimoHHbBIC, TPECHUPOBOYHBLIC U KOHTPOJIbHBIC
MaTepuasbl).

2. www. school-collection. edu. ru (Eaunas kosuiekuyuu nupoBbIX 00pa30BaTEIbHBIX
pecypcoB).

3. https://ege.yandex.ru/mathematics/

4. http://alexlarin.net/egel5.html

5. http://www.fipi.ru/

6. http://znanium.com
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5. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O NPEIMETA

OO0pazoBaTenbHOE YUYPEKACHHE, peau3yloliee MOArOTOBKY MO y4eOHOMY MpeaMeTy,
o0ecreurnBaeT OpraHU3alfio ¥ MPOBEACHUE MPOMEKYTOYHOW aTTECTAllMH U TEKYIIETO KOHTPOJSL
WHIUBHIyaJIbHBIX 00pa30BaTEIbHBIX TOCTIKEHUN 00YyJaIOmuUXCsl - 3HAHWW, yMEHUH, KOMIIETCHIIUHA
Y YHUBEPCAJIbHBIX Y4€OHBIX ACHCTBUIA.

KoHTpoJ1b M 011eHKA PE3yJIbTaTOB OCBOEHUS ITPEAMETA OCYIECTBISAETCS MPENoaBaTesIeM
B IIpoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHH U 1a00paTOPHBIX pabOT, TECTUPOBAHUSA, a TAKKe
BBITNOJIHEHNS 00Y4arOIMMHUCS MHANBUAYAJIBHBIX 3aJaHUH, IPOEKTOB, HCCIEJOBAHUMN.

OOyuenue 1o yueOHOMY IpeIMETY 3aBepIIaeTcs aTTecTanuell B popme IK3aMeHa.

@®opMbI U METOJBI MPOMEXKYTOUHON aTTECTAl[MH M TEKYIIEro KOHTPOJA MO0 y4eOHOMY
npeaMeTy pa3pabaTbIBalOTCS OOPa30BaTEIbHBIM YUPEKACHUEM M JOBOJATCS 1O CBEACHUS
o0yyaronxcs He Mo3/IHee ABYX MECSIIEB OT Hauajaa 00y4eHHUs.

JUist IpOMEXYTOYHOIM aTTeCTalluy M TEKYIIero KOHTPOJsl 00pa30oBaTENbHBIM YUPEKICHUEM
coznatorcs Gpousl oreHouHbIX cpenctB (POC).

®OC BriOyalOT B ce0s MeNarorn4eckue KOHTPOJIbHO-U3MEPHUTENIbHbIE MaTepuabl,
npeAHa3HAYEeHHbIE [JIsl OMpeleJeHHUs COOTBETCTBUS (MJIM HECOOTBETCTBHS) WHIAMBUAYATbHBIX
00pa30BaTeNbHBIX TOCTHKEHUI OCHOBHBIM MOKA3aTENSIM Pe3yIbTaTOB MOAT OTOBKH.

OneHka pe3ynbTaTOB OCBOEHUS ydyeOHOro TmpeameTa MPOBOAUTCA Ha dTame
IIPOMEXYTOYHOM aTTECTALIMK I10 CyMME OLICHOK 3@ KOHTPOJIbHBIE TOUKHU.

OneHka OCYHIECTBIISIETCS 1O pa3paOOTaHHBIM KPUTEpUAM B Oaijax B COOTBETCTBHH C
YHUBEPCAJIBHON HIKAJION OLlCHUBAHUS.

VYHuBepcanabHas 1IKajga OllEHUBAHUS

KavecTBeHHasi olleHKA HHANBUAY AJbHBIX

IIpoueHT pe3yibTATUBHOCTH 00pa3oBaTeJbHBIX 10CTHKEHUI
(mpaBUJILHBIX OTBETOB) o0ann .
BepOAJIbHBIN aHAJIOT
(oTmMeTKa)
91 - 100 5 OTJINYHO
81-90 4 XOpOIIo
51-80 3 YAOBJIETBOPUTEIHHO
MeHee 51 2 HE YJOBJIETBOPUTEIHHO
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5.1 q)OpMI)I H METOAbI KOHTPOJIA X OCHKHA 0CBOCHHBLIX yMeHI/Iﬁ U YCBOCHHBIX 3HAHUM

Pazgea (Tema) yueOHOM Pe3ynbTarsl 00yuyeHus dopmupyembie ®opmMbI 1 METOAbI KOHTPOJISI H OLIEHKH
AMCUUILIMHBI (ocBOCHHBIEC YMEHHS], YCBOCHHbIC 3HAHMA) OxknYYJI pe3yJbTaTOB 00y4eHH
Tekymunii KOHTPOJIb: YCTHBIN U
Pazgen 1 3HaTh/yMeTh! _ OK1 smunoctipe | [WCPMCHHBIH OTBET.
Pa3BHUTHE HOHSITHS O Llenbie n panmroOHaJIbHBIC YHCJIA. JlercTBUTEIbHBIE YY[[ P33pa60TaHBI KPUTEPHUHU YCTHOT'O U
qyucia. Hpu6ﬂu3iC€HHbl€ 6blYUCTICHUAL. IINCBMCHHOI'O OTBETA.
yHciae K OMIACKCIb1E UL (camoornpeneneHue) Tposepounas pabota Nel
CamocrositenbHas padora Nel
Paszgen 2 3HaTh/yMETh:
KopHn, crenenu, * HAXOIUTh 3HAYECHUE KOPHS HATyPaJIbHOU OK 2 ITpoBepounas pa6ora Ne2
Jorapu¢msi. CTCIICHU, CTCIICHN C PAIMOHAJIPHBIM I10KA3aTEICM, | peryasaTUBHBIC [Mucemennas paboTa: pa3BUTHE YMEHUIN
norapupma, HCmomb3ys [pH HEOo0X0MMOCTH VvV pelienus 3a1a4 pasHoil CJI0KHOCTH (TpH
BBHIYHCIITENbHEIE YCTPOHCTBA; MOJTb30BATHCS LeNenonaram”me, yYPOBHSL.)
OHCHKOMU 1 PUKHKOHN MPH MpaKTHICCKHIX OK 4 HaIlpaBJICHA Ha CUCTEMATU3ALIMIO,
Izagggia(l));,l/l I 110 H3BECTHEIM (OPMYIAM I MO3HABATEIILHBIE 3aKpeIIeHNEe, HaX0XKJ1€HUEe HOBBIX 3HAaHUH.
NpaBUIaM IpeobpazoBaHus 6YKBeHHbIX (obmeyueOHbIC), CamocrostenbHas paborta Ne2
BBIPaXEHU U, BKIIOYAIOIINX CTENEHH, OK'5
panuKaisl, Jorapumel; KOMMYHUKaTHUBHbIE
* BEIYUCIISITh 3HAYECHUSI YU CIIOBBIX U YV
OyKBEHHBIX BBIPAKEHUM, OCYIIECTBIISAS (McroaBp30BaHUE
HEOOXOJUMBbIE MO CTAHOBKHU U UKT)
npeobpa3zoBaHus;
* UCIIOJIb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHHUS
B [IPAKTUYECKON AESITEIbHOCTH U MOBCEJAHEBHOU
JKM3HU JJI1 NPAaKTUUYECKUX PacyeTOB.
Pa3zoen 3 3HaTh/yMETh: OK 2 Pa3paboTanbl KpUTEpUN OIICHUBAHMS 110
IIpsiMble ¥ TUIOCKOCTH B | * PACIIO3HABATH HA YEPTEXKAX U MOACIAX perynsiTuBHbIC TCKYILIEMY KOHTPOJIIO.
NPOCTPaHCTBeE. IIPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHTS yva Meroguka — TemusTkunoit O.B.
TpEXMepHbIE O0BEKTHI C UX OMUCAHUSIMH; (IUTaHMpOaHHUE), TpoBepounas paGota Ne3 4
* OIKCHIBATH B3AUMHOE PACIIOIOKEHHE IIPIMBIX U OK 4 AHATH3 PE3yIIBTATOB CBOGH MPAKTHYECKOH
g;;;i?{g:ﬁg ;%;c;ziigﬁoi;:ﬁ;}g%mp%am CBOM | 1osnaBatenbHbIe pa603“BI o u3yyaemon teme (peduiekcus
« AHATM3MPOBAT B IPOCTEHIIAX CITYUASX (Jlortyeckue), CBOEH J1eATEIbHOCTH)
B3AMMHOE PACIIONIOYKEHHE 00hekToB B poctpanctre; | OK S MonenupoBanue MozIeNI MHOTOI PAHHHKA
. H306pa)}(a’1‘5 OCHOBHEBIC MHOT'OTPaHHUKHU U KOMMYHHKAaTUBHBIC CaMocrosaTenpHas pa60Ta Ne3




KpYyTIJbIe Tea;
MOJIHSATh YEPTEKH 110 YCIOBUAM 3a]1a4;
* CTPOUTH MPOCTEHIIINE CCUCHUS Ky0a, IPU3MBI,
IIHPAMUJIBI
* KCMOJb30BaTh MPU PEIICHUH
CTepEOMETPHUUECKHX 3a4a4
MJIaHUMETpUYecKue GaKkThl 1 METOBI,
* IIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B X0Ie
pelIeHus 3a0a4.

YV]I (mocranoBka
BOITPOCOB)

OK 6 nuuHOCTHBIC
(HpaBCTBEHHO-
ATUYECKOE
OIICHUBAHUE)

Pa3zoen 4 3HaTh/yMETh: OK 1 nuynocTtHbie | TeKyluii KOHTPOJIb: pelIeHuE
KomOunaropuka * pemaTh MpoCTeiIMe KOMOMHATOPHBIE 3a1a91 YV (MmoTuBamus CUTYallUOHHBIX 3a]1a4.
MCTOZIOM K YUCHHIO), [TpoBepounas padoTa Ne5
nepebopa, a TaKXKe ¢ MCIOJIb30BAHMEM M3BECTHBIX | OK 3 Pa3paboraHbl KpUTEpUN OIICHUBAHHUS
?%ﬁ’ﬁ{i’iﬂm I B POCTEHIIX CITyHasX BEOSTHOCTH perysTHBHBIE BBITOJHEHUS MPOBEPOTHBIX pabor.
cOBbITHH YV I dopMupoBaHUE YMEHUH BBIIOJIHECHUS
Ha OCHOBE IOJICUETA YHCIIa UCXOJIOB; ( xoppexwus), TCKCTOBBIX 3a/1a1.
* WCIIOJIB30BATH MPUOOPETEHHBIE 3BAHUS U YMEHHS OK2 Camocrostenbhas pabora Ned
B ITPAKTHYECKOM JIEITEIBHOCTH U TIOBCEAHEBHOM PETYJIATUBHBIC
KU3HU [ aHAJIN3A PEATbHBIX YHCIOBBIX VYV ] (ouenka)
JTaHHBIX, IIPEACTABICHHBIX OK 4
B BU/JIE TUarpamMm, rpaduKoB, aHaIH3a MO3HABATEIILHBIE
WH(}OPMAIIUU CTATUCTHYECKOT'0 XapaKTepa. (3HAKOBO-
CUMBOJIMYECKHE
Pa3zoen 5 3HaTh/yMeTh: OK 1 nuuHocTHBIE | BhInOMHEHME 3a/1aHUI Ha 3aKpeIJIeHUe
Koopannarsel u * JICKapTOBbI KOOPAMHATHI B YV I 3HAHUU U YMEHUM.
BEKTOPbI IIPOCTPAHCTBE, (camoonpenenenue | Meronuka — Temusarkunoir O.B.
* (opmyna paccTOSIHUS MEXIY ABYMS TOUKaMU; ), Tposepounas pabota Ne6
* ypaBHeHUS cdepbl U MIIOCKOCTH; OK 2 p 5 6
* (opmyna paccTOSIHUS. OT TOYKH 0 TIIOCKOCTH; a3paboTaHa MpoBCpOTHad paboTa Ha
« MOJIyITh BEKTOPA, PABEHCTBO BEKTOPOB, perynsaTUBHbIE pa3iauyHbIe YPOBHU CIIOKHOCTH.
CIIOKEHHE BEKTOPOB U YMHOXKEHHME BEKTOpA Ha YV]I (Boneas Pa3zpaboTansl kpuTepun OIICHKH
YHCIIO; CaMOpETYJIALUSA Meroauka — TemusaTkunoit O.B.
* YTOJ MEXKIy BEKTOPaMH, CKaIIPHOE OK 4 CamocrostenbHas padota Ne5
IIPOU3BCACHUC B-B. . [03HABATE/ILHBIE
* U300paxkaTh Ha KOOP/MHATHOH II0CKOCTH, (110KA3aTeNbCTBO),
MHOXKECTBa pCHICHUHU MIPOCTCUIINX YPABHCHHUHU U
HEPaBEHCTB; OK'S
¢ p€liaThb NIaHUMCTPHUUYCCKHUE U HpOCTeﬁHIHe KOMMYHHKaTHBHBIe
CTEPEOMETPHYCCKUE 3a1aUl Ha HAXO0XKICHHE YV
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reOMETPHUUCCKNX BEIUYHUH (IJIUH, (MCroJaB30BaHUE
YIJIOB, TIOHaAed, 00beMOB). UKT)
Paszoen 6 3HaTh/yMETh: OK 1 nuuHOCTHBIE [TpoBepounast pabota Ne7
OcHoBBI * OIpEJEIIEHNE CUHYCa, KOCHHYCA, TAHT€HCAa, YV I PazpaboTaHbl KpUTEpUU OLIEHUBAHUS 1O
TPUTOHOMETPHUH KOTaHI'€HCa IPOU3BOJIBHOIO yIJIa, (cMBICTIO00pa30BaH | TEKYIIEMY KOHTPOJIO, BBIMOJTHIEMBIX
* (GopMyIBI TPUBEICHUS; CHHYC, KOCHHYC U ue), NPAKTHYECKAX PaboT.
TAHTEHC CYMMBI H PA3SHOCTH JIBYX YTJIOB; CHHYC, OK 2 PedieKCHBHBIH AHATH3
KOCHHYC JIBOHHOTO yTiia; ()OpMYJIbI IIOJIOBUHHOTO pETYIATHBHEIE IPOBECCHOHATHHBIX yMEHH
yria. [IpeoOpa3oBanust CyMMBbI K Sora Nol
TPUTOHOMETPUUYECKUX (PYHKIUH B TPOU3BEIICHUEC U YY1 OHTpOJIbHAA paboTa A2
MPOM3BE/ICHUS B CYMMY: OK 4 KonTpomnsHas pabora B popmare EI'D
* [POCTEHIINE TPUrOHOMETPHIECKUE YPABHCHHUSE MO3HaBAaTEJIbHbIEC CamocrosTenbHas paborta Ne6
* APKCUHYC, aDKKOCHHYC, APKTAHI'€HC YHCIIA. (oOmeyueOHbIE),
* IPOBOJUTH IO U3BECTHBIM (popMyiam mipeodpazo- | OK 6
BaHUs OYKBEHHBIX BbIPAXEHH, BKIIFOYAIOLTHX KOMMYHHKATHBHBIE
CTEIIeHU, PaJUKaJIbl, JOrapu(pMUIECKUE U YV
TPUTOHOMETpUUYECKHE PYHKIIUHU. (MCTIONb30BaHUE
HKT)
Pazoen 7 3HaTh/yMETh: OK 2 YcTHBIE OIIPOCHI.
DOyHKUMU U TpapuKn * ONpenensaTh 3HaueHue QYHKIIMH 110 3HAYEHUIO peryisaTUBHBIE [IpoBepounas padora Ne®
apryMeHTa Ipy pa3nyHbIX Crioco0ax 3aJ1aHus YV I BeinosiHeHMe 3a1aHNI HA 3aKpenyieHue
¢byHKIMY; (porHO3UpoOBaHUE | 3HAHUN U YMEHHIA.
* CTPOUTH rpaMKM N3YICHHBIX (yHKIHII; ) PazpaboTaHbl KpUTEpUU OLIEHUBAHUS 1O
* OIUCBIBATH 10 'padMKy U B IpOCTEHIINX ciyyasx mo | QK 4 TEKYILEMY KOHTPOJIIO.
opmyne . 5 HO3HABATEILHEIE CamocrosiTensHas pabora Ne7
IIOBCACHHUEC U CBOUCTBA d)YHKHHH, HaXOJUuTb no (O6H.[eyqe6HBIe)
epaguxky (PyHKIUN HAHOOIbIINE U HAMMEHBIIIHE ’
3HAUYCHU A, OK'5
* peniaTh YpaBHEHM S, IIPOCTEHIIINE CUCTEMBI KOMMYHUKaTHBHBIC
ypaBHEHUM, UCITOJIb3YsI CBOMCTBA QYHKIIUN U YV I
nx rpauKoB; (mIaHupoBaHUE)
* UCHOJB30BaTh HpI/IO6PeTeHHBIe 3HAHUS U OK 6 pa6ora B
YMEHHUSI B IPAKTUYECKON ASSITEIIbHOCTHA U KOMAHZE

MMOBCEAHECBHOM KU3HU /151 OITMCAHMS C
MOMOIIBI0 (QYHKIMHA Pa3IudHbIX 3aBUCUMOCTEH,
MPEACTABIICHUS UX TpaUIECKH,
WHTEPIIPETAIINH TPaPUKOB.

Pazoen 8
I'eomeTpuueckue Teja

3HATh/yMETh:
¢ paCno3HaBaTbhb Ha 4YCPTEXKaxX M MOLACIIAX

OK 1 nuuHOCTHBIE
YV

[IpoBepounas padora Ne9.
JuddepenniupoBannas mpoBepodHas
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MIPOCTPAHCTBEHHEIE (POPMBI; COOTHOCHUTH
TPCXMCPHBIC O6’BCKTI)I C UX OIIMCaHUsIMH, U30-
Opa’keHU MU

¢ OINHMChIBATH B3aMMHOC PaCIIOJOXKCHHUC IIPAMBIX U
HHOCKOCTeﬁ B IIPOCTPAHCTBEC, AapryMCHTHPOBATh CBOU
CYXXAEHHUS 00 3TOM PacIOJIOKEHNN;

* AHAJIU3UPOBATH B MPOCTEUIINX CAydaTX
B3aUMHOE PACIIOIOKEHUE 00BEKTOB B IPOCTPAHCTBE;

hd I/I306pa)KaTL OCHOBHBIC MHOFOFpaHHI/IKH nu
KPYTJBIC TCJIa,; BBIIIOJHATH YCPTECIKU 110 YCIIOBUAM
3a1a4;

* CTPOUTH HpOCTeﬁHIHC CCUCHUA KY6a, IIPU3MBI,

IIupaMuabl,
* pemaTh MIAHUMETPUUECKHE U TIPOCTEHIIHNE
CTEpPEOMETPUUYECCKHE 3aJaud Ha HaXO0XKICHUC
reOMETPHUYECKUX BEJIWYMH (IJIMH, YIJIOB,
Iomaaei, 00beMoB);
* UCIIOJIBL30BaTh IPU PEIICHUU
CTEPEOMETPHICCKUX 3a/1a4 IIAHUMCTPHICCKHE
(haKTBl U METOJIHI;
* IPOBOJMTH JIOKA3aTEIbHbBIC PACCYKICHUS B
XO0JIe pelieHus 3aa4;
* HCITOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U
YMEHHS B IPAKTHYECKON NEITEIbHOCTH U
IIOBCEIHEBHOM KU3HU I
HcclenoBanus (MOJETUPOBAHMS) HECTOKHBIX
MPAaKTHYECKUX CUTyalluid Ha OCHOBE M3YUCHHBIX
(hopmys U CBOMCTB GHUTYD.

(camoomnpenenenue
),

OK 2
pEryIsaTUBHBIE
N4

OK 5
KOMMYyHHKATHBHBIC
YV
(MCIOJIb30BaHKE
UKT)

OK 6

(3 dexTuBHOE
ob1ieHue ¢
KOJIIeramu)

pabora

CucremaTusanus T€OpETUYECKOrO
MaTepraia B TaOJIHIIbI U CXEMBI.
MaremaTuueckum TUKTAHT.
Pa3zpaboTanbl KpuTepun OIIEHUBAHUS 110
TEKyLIEMY KOHTPOJIIO.
CamocrostensHas pabora Ne§

Pa3zoen 9

3HaTh/yMETh:

OK 1 nuu”OCTHBIE

3akpenseHre yMeHH 1o JaHHON TeMe C

Hauyaysia Mmaremarudec - | * nmpou3BojHast GyHKINH, €€ PU3NIECKUN U yva MOMOIIBIO 3JIEKTPOHHBIX 3a1AHUM.
KOI'0 aHAJIN3a T€OMETPUYECKUN CMBICI; (HpaBCTBEHHO- Meronuka oueHku — kpurepun EI'D
* YpaBHEHHUE KacaTEeIbHOM; ATUYECKOE [IpoBepounas padora NelO
* [IPOM3BO/IHAS CYMMBbI, Pa3HOCTH, IPOU3BEICHMUS, OLIEHUBAHUE), Pewrenne BapuaTUBHBIX yHpaKHEHUI Ha
YaCTHOT'0, OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH; OK 2 peduiekcuio
* IPUMEHEHUE MPOU3BOJIHOMN K UCCIIEIOBAHUIO peryisaTUBHBIE [Mucermennas pabora B popmate EI'D
(GYHKIMM 1 TOCTPOEHUIO IPaPUKOB; VYV ]I (BoneBas CamocrostenbHas padota Ne9
* iepBooOpa3Has, Gpopmyna Herotona-JleliOnuia, camMoperyJIsIus
IIPUMEHEHUE IPOU3BOIHOM U MHTErpaja npu OK 4
pElIeHUH MPUKIIAIHBIX 3a/1a4; MO3HABATENbHbIE
* BRIYUCIISATh MPOU3BOJHBIC U TEpBOOOpa3HBIC (obmey4yeOHbIC),
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3JeMEHTapHbIX (QYHKIUN, HCTOJIb3YS OK

CIIPaBOYHBIC MATEPHAIIBI; 6(3dexTHBHOE

* CCJIe0BATh B IPOCTEHIINX Clydasx OBIIEHHE C

(GyHKIIMM HA MOHOTOHHOCTH, HAXOAUTH

HauOoJbIINE U HAUMEHbIINE 3HAYCHUS PYKOBOJCTEOM)

GbyHKUOHH, CTPOUTh Tpa@UKH MHOTOYJICHOB H

NPOCTCHIIMX PalliOHAIbHBIX (QYHKIIUH C

MCIIOJIb30BAaHUEM allllapaTa MaTeMaTH4eCKOro

aHaJIMn3a;

* BBIYUCISATH B MPOCTEUIINX Clydasix Miaoiaan

C UCIIOJIb30BAaHHEM MEPBOOOPA3HON.
Pa3zoen 10 3HaTh/yMETh: OK 4 3akperieHue yMEHUM 1o TaHHOM TeMe
HNHuTerpan u ero * nepBooOpasHas, popmyna Hetotona-Jleitbuuia, | mo3HaBaTeIbHbBIE Meroauka oueHku — kputepuu EI'D
NPUMEHECHUHM € NpUMEHEHUE IPOU3BOIHOM U UHTErpaja npu (obuieyuedHbIe), [TpoBepounas pabota Nell

peLIEeHNUH IPUKIIAJHBIX 3a1a4; OK 5 Pemrenne BapuaTUBHBIX yIpaKHEHUI.

* BBIYMCIIATh NPOM3BOJHBIE M IIEPBOOOPA3HBIE | KOMMYHHKATHBHEIE | Pa3paboTaHbl KPUTEPUH OLIEHHBAHUS 10

SJIEMEHTAPHBIX GYHKIHH, HCTIONB3Ys YV TEKYyIlEMY KOHTPOJIIO, BBIITOJIHAEMBIX

CIIPaBOYHBIC MATEPHAIIBI; (HCITOJB30BAHHE pabor.

* CCJIe0BATh B IPOCTEHIINX Caydasx VIKT) KoHTposbHas pabora Ne2.

(GyHKIIMM HA MOHOTOHHOCTb, HAXOJAUTh
HauOOoJIbIINE U HAMMCHBIIINE 3HAYCHUS
(GYHKIMH, CTPOUTH TpaUKH MHOTOYJICHOB H
OpPOCTEHIINX pallMOHAJIBHBIX QYHKIHH C
HCIOJIb30BAaHUEM armnapaTa MaTeMaTHIeCKOTo
aHaJIn3a;

BBIUMCIIATHh B MPOCTEUIINUX CAydYasX MIOMIATU C

MCIOJIb30BAHUEM NIEPBOOOPA3HOIA.

CamocrositenbHas pabora NelQ

Pa3zoen 11
HN3mepenus B
reoMeTpuu

3HaTh/yMETh:

* MOHATHE 00 00BEMe Tejla, OTH. 00bEMOB
[MOLOOHBIX TEI;

* hopmysbl 0ObeMa KyOa, PSAMOYTOIIBHOTO
napasuieseIuIea, PU3Mbl, IUIHHIPA, THPAMH/IBI,
KOHYCa;

* (hOpMYJIBI IIOIIAIN ITOBEPXHOCTEH IIUITHHIPA,
KOHY(Ca;

* hopmyIbI 0OBbEMa I1apa | MIOMAAb Cephl;

* pacro3HaBaTh HA YePTEkKAX U MOJEIAX
IPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTH
TpEeXMEpHBIC OOBEKTHI C UX OMUCAHUSIMH,
N300pKECHUSIMH;

OK 1 nmnyHOCTHEBIE
yva
(camoonpeneneHue
)

OK 2
pEryIsTHBHBIE
YV

OK 4
IMO03HABATEIIbHBIC
(obmieyuebHbIE),
OK 5
KOMMYyHHKATHBHBIC

3akperieHne TeOPeTUY €CKIX 3HAaHUH U
CHCTEeMaTH3alus Mo TeMe.

Pemenne MaTeMaTHyeCKUX TPEHAKEPOB.
CamocrosTenpHas pabora Nel 1
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* ONUCHIBATH B3aUMHOE PACHOJIOKCHHUE IIPIMBIX 1
IUTOCKOCTEH B TIPOCTPAHCTBE, apr'yMEHTHPOBATh CBOU
CYXKICHHUS 00 3TOM PaCIIOJIOKEHUH;

* aHAJIM3HMPOBATH B MPOCTSHIINX CIIydassX B3aMMHOE
PacIIoJIOKEeHHE 00BEKTOB B ITPOCTPAHCTRBE;

* H300pakaTh OCHOBHBIC MHOTOI'PAHHUKHU 1
KPYIJIbIE T€JIA; BHIIOIHATE YEPTEKU IO YCIOBUIM
3a]1a4;

* CTPOMUTH NMPOCTEHIINE CEUEHHUS KyDa, IPU3MBI,

MU PAMH/IBI;

* pemniaTh INIAHUMETPUYECKUE U IIPOCTCHIINE
CTEPEOMETPUYECKHE 3aJa4d Ha HAXO0XKJICHUE
TeOMETPUYECKUX BEJUYUH (JJTUH,

YIJIOB, IUIOIAACH, 00HEMOB);

* HCIIOJIB30BaTh MPU PEIICHUN CTEPCOMETPHUECKUX
3a7a4 TUTAHUMETpHYecKre (PaKThl 1 METOJIBI;

* IIPOBOMTH JOKA3aTEIbHBIC PACCYKICHHUS B XO/IC
peIIeHuS 3a/1a4; UCITOJIb30BaTh IPUOOPETCHHBIC
3BaHUS U YMEHHS B IIPAKTUYECKOM JEATCILHOCTH U
IIOBCEIHEBHON KU3HU:

* I KCClIenOBaHMs (MOACIUPOBAHUS) HECIOMKHBIX
MIPAKTUYECKUX CUTYalluld Ha OCHOBE M3YUCHHBIX
(dbopmyn u cBoCTB Uryp;

* BBIYHCJICHUS 00BEMOB M IJIOIIAIEH MOBEPXHOCTEH
IIPOCTPAHCTBCHHEIX TEII IIPU PEIICHUU
MPAKTHYECKHUX 3a]1a4, UCTIOIB3YsI IPH
HEOOXOAUMOCTH CIIPABOYHUKH M BBIUUCIUTEIbHEIE
YCTpOIiCTBA.

v
(ucmosp30BaHME
HKT)

Pazoen 12
Teopusi BeposITHOCTEH

3HaTh/yMETh:

* TabJIM4YHOE U rpaduyeckoe npeacTaBiIeHue
JIAHHBIX;

* 3JIEMEHTapHBIE U CIIOKHBIE COOBITHS;

* BEPOATHOCTb CYMMbI HECOBMECTHBIX COOBITHH,
BEPOSITHOCTb ITPOTUBOMOIO0KHOT O COOBITHS.

* pemiaTh NpocTelne KOMOMHATOPHbBIE
3aJ1a4¥ METO/I0M Iepedopa, a TakxKe ¢
UCII0JIb30BAHNEM U3BECTHBIX (OPMYI;

* BBIYUCIATH B IPOCTEHIINX CITydasx
BEPOATHOCTU COOBITHI Ha OCHOBE IOJACUETA
4YHCia UCXOJ0B;

* UCMOJBb30BaTh NPUOOPETEHHbIE 3HAHUS U
YMEHHMSI B IPAKTHUECKOMN €S TENbHOCTU U

OK 1 nuunocTHBIE
v
(obecnieueHHe
CaMOCTOSITEIILHOT'O
JMYHOCTHOTO
BbIOOpA),

OK 2
pEryJISTUBHBIE
VYV ]I (KoHTpOIIb)
OK 3
peryInsaTUBHBIE

YV

YcTHBIE OIIPOCHL.

[IpoBepounas padora Nel2
TecToBbl€ 3a/1aHMs 10 TEME.
Pemenune 3aganuii oH-1aliH
CamocrosTenbHas padota Nel2
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penieHus 3a1a4 u3 o0JacTell HayKu ¥ IPaKTUKH,
HHTEpIIpETaIys pe3yabTaTa, yueT peallbHbIX
Or'paHHYCHHI.

MOBCEHEBHOM JKU3HU JJIs1 aHAJIM3a (ruTaHUpOaHKE)
peaIbHBIX YMCIOBBIX TaHHBIX, OK 5
NpENCTaBICHHBIX B BUJIE AUATPAMM, KOMMYHUKATHBHBIE
rpa@uKoB;
Y IIPaBJICHUE
* a”anu3a UHGOPMAIIUH CTATUCTUYECKOTO YYA (ynp
XapakTepa. MOBECHUEM
napTHepa)
Pa3zoen 13 3HATB/yMETh: OK 1 nuunoctHbie | KonTponbHas padora Ne3.
YpaBHeHus u ¢ pelraTh palldiOHAJBHBIC, [TOKA3aTCIbHBIC 1 (cmbIcooOpa3oBaH | [IucbMeHHas KOHTpOJIbHAS paboTa B
HepaBeHCTBA J'IOl“apI/Ig)MI/IquKI/Ie YpaBHEHUsS U HEPABCHCTBA, ) dopmare EID.
HPOCTCHININEC UPPANOHAIBHBIC 1 TPH - OK2 [IpuMeHeHne MaTeMaTUYECKUX METOI0B
FOHOMETPUYECKHE YPABHEHU I, UX CUCTEMBI;
* COCTaBJISATh YPAaBHEHUS 110 YCIOBUIO PEryJIATHBHBbIC JULAL PTG 3a1at.
3a729H; YV (omenka) CamocrostenbHas padota Nel3
* MCIIONB30BATh I Npubmxennoro pemenns | OK4
YpPaBHEHHI U HEPABEHCTB I'paPpuueCcKuil METO; MMO3HABATECIIbHBIEC
* U300pakaTh HA KOOPJAUHATHON IIOCKOCTH | (00LIEY4EOHEIE),
MHO>XK€CTBa PELICHUN MPOCTEHIINX YPAaBHEHUU U | OK 6
X CUCTEM, KOMMYHUKATUBHBIE
* MPUMEHEHNE MAaTEeMaTHYECKHX METOOB JJIs VY]

[IpumensieTcsa KpuTepuaabHas CUCTEMA OLICHUBaHUs. B kadecTBe KpUTEPHUEB BBICTYNAIOT IPU3HAKY NIPOSIBICHUS KomnereHuuu, Y Y/,
IIPaBUJILHOCTD BBINOIHEHMS 3a1aHus. OneHka «5», «4», «3», n «2» onpeznensercs B COOTBETCTBUU C YHUBEPCAJIbHOMN IIKaI0i OLleHUBaHUS.
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5.2. CamocrosiTesqibHass padora

HaumeHoBaHue
3agaHus Ha IOM
pasaenoB u tem; | Kou-
Y4eOHbIe TOCOOUS U /K BBITTOJTHEHUIO dopma
No cojiep:KaHmne BO o
. TEXHUYECKHE CPEACTBA | CAMOCTOSTEILHOMN KOHTPOJIS
CaMOCTOSITEJILHOM | YacoB
paboThI
padoThI
Amumos I1.A. u ap., IToaroToBUTH
PazBurne BeicTymienne
1 9 2016, AnreOpa 1 Hauana | MPE3EHTALMIO MO N
MOHSITHS 0 YUCJe nepes rpymnmnoi
anammza 10-11 k. TeMe
KopHu, crenenu Amivos HLA. u 1p., ITpoBepka
2 PHM, ’ 17 2016, AnreOpa u Hauana | Pemmuts 3apaun POBEP
Jorapu¢msi [penoaaBaTeIeM
anammsa 10-11 k.
IToaroroButh
JIOKJIa]] O
B3aUMHOM
PacIoJI0KCHUN
Ipsmsre n Atanacan A.C. E%f}f(l)ifeﬁ B 3ammra J0K1ana
3 | mIocKoCcTH B 13 | 'eomerpus 10-11 k. HpOCTpaHCTBE ne[I)uez[ rpz;nno;
NMPOCTPAHCTBE 2015 r. IIPHMEHHTENHHO K
Pa3INYHbIM
chepam
YEeJI0BEUECKOM
KU3HU
Aummos 1L A u 1p., Coo0mienue mo Hoxnan mepe,
4 | KomOuHaTopuka 9 2016, AnreOpa u Havana = oL HTepe
TeMe rpynmnou
a"Hayimza 10-11 k.
Koopaunarsl u Atanacan A.C. ITposepka
5 pa 12 I'eomerpus 10-11 k1. PemmuTte 3amaun POBEp
BEKTOPbI npernoaaBaTesieM
2015 .
Amumos 1L A. u ap.
OcHoBBI ’ IIpoBepka
6 20 2016, AnreOpa u Hauana | Pemmuts 3apaun POBEP
TPUTOHOMETPUH MperoaBaTeeM
anammza 10-11 ko1
Amumos LA u ap., Bribopounas
DYyHKUMU U
7 13 | 2016, Anre6pa u Hauana | PemuTs 3anaun IIpOBEpKa
rpadpuxu
anamm3a 10-11 ki pabor
Coobmienne 00
HCII0JIb30BaHUU
3 I'eomeTpuueckne 10 pa3nuYHBIX GopM Hoxman nepen
TeJa reOMETPUUECKUX rpynmnou
TEJI B COBPEMCHHOM
CTPOUTCIILCTBC
Hauana Amumos UILA. u np.,
ITposepka
9 | MmaTeMaTH4ecKoro 17 2016, Anrebpa u Hauana | PemmuThb 3aga4uu
MpernoaBaTesieM
a”Hajam3a a"ammza 10-11 k1.
Amumos 1. A. u ap.
HNuTerpan u ero ’ [IpoBepka
10 p 10 2016, Anre6pa u Hauana | PemuThb 3agaum POBEp
NpUMEHEeHHue MpernoaBaTeemM
anammza 10-11 k1.
HN3mepenus B Atanacin A.C. [TpoBepka
11 p 7 I'eomerpus 10-11 k1. Pemuts 3agauu POBCP
reoMeTpum MpernoaBaTesieM
2015 r.
12 Teopus 9 Amumos IIILA. u ap., Pemuts 3aaun ITy6nuuHnoe
BEpPOATHOCTEH 2016, Anre6pa u Hauana | Co3gaTth OyKJIeT | IpeAcTaBlIEHUE




anaimsa 10-11 ki

110 MPUMEHCHUTO

Oykiera

BEPOSITHOCTHBIX
pacueToB B
SKOHOMHKE,
MMOJIUTHKE,
MEHEMKMENTE,
3IpaBOOXPaHEHUH
Pemenne
ABHCH Amumos I1.A. u ap., MpoBeDKa
13 P 14 2016, Anre6pa u Hauana | PemuThb 3aga4ym POBEp
HEPABEHCTB M UX MpernoaBaTesieM
amamm3a 10-11 k.
CHUCTEM
HToro 160
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