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Pabouas mporpamma yde6HOro mpeamera OYIIn.03 Marematunka pa3zpaboTaHa Ha OCHOBE

TpeOOBaHUM:

denepadbHOTO  TOCYJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAApPTa  CPEIHETO
npodeccroHaibHOr0 oOpazoBanust no crenuanbHocT 29.02.10 KoHcTpynpoBanue,
MOJICTTUPOBAHUE M TEXHOJIOTHS M3TOTOBJICHUS W3ACIHHA JIETKOH MPOMBINIUIEHHOCTH (I10
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nonoxxeHnit denepanbHON 00pa30BaTENBHON TPOrpaMMBbl CPEAHETO O0IIET0 00pa30BaHMUS,
YTBEPKIECHHOW mnpukazomM MunnpocBemenus Poccun ot 18 mas 2023 r. N 371
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paboueii mporpammel 1o yueonomy npeamery «OVYIIn.03 Marematuka " (yriayOneHHBII
YPOBEHB);

C Y4E€TOM MOJIy4yaeMOM CrieluaibHOCTH,

B COOTBCTCTBHHU C pa60‘II/IM y‘le6HbIM IIJIaHOM CIICHHHAJIBHOCTH.

PazpaboTumk:

HNcemamnoBa VYrmanGern JlxamanmoBHa, mnpenogaBatenb ['BIIOY P/l «Texnuueckuit
kosutexk umenu P.H. Amrypanuesa»
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1. HOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamma yuyebnoro mpeamera OVYIIm.03 Marematuka npenHazHadeHa s
M3yUYEHHs] MAaTEMAaTUKH MIPHU pea3alliy CpeJHEero obmero oOpa3oBaHus B MpeEeiIax OCBOCHUS
IpOrpamMMbl MOJTOTOBKH KBATM(PUIMPOBAHHBIX pPab0YMX CIyKalIMX [0 CHEHUATbHOCTU
29.02.10 KonctpynpoBaHue, MOJCIHPOBAHWE W TEXHOJOTHS HW3TOTOBICHHUS W3JCIHUN JIETKON
MIPOMBIIIICHHOCTH (TIO BU/IaM).

YueOuprii npeamer OVYIIn.03 Marematuka NpPUHAMICSKUT MPEAMETHONH 00acTH
"Marematuka u uapopmaruka" ®I'OC cpennero obmero o6pa3oBaHus, U U3y4aeTCsl B COCTaBE
00s13aTENIbHBIX YUE€OHBIX PEAMETOB 0011e00pa30BaTEIHLHOTO IIHKIIA.

[Ipenmer siBnsieTcs mpodmIbHEIM TpeaMeToM obmeoopazoBarensHoro nukia [IICC3 u
n3ydaetcst Ha yriayosenHoM yposHe @I'OC cpeanero o6miero o0pa3oBaHus ¢ y4eTOM CIIEU(PUKH
OCBanMBAEMOM CIIEHUAIBHOCTH.

Pa6ouas nporpamma yue6Horo npeamera OVYIIn.03 Marematuka (yriyOoaeHHbIH YpOBEHbB)
pazpaboTaHa Ha OcCHOBe TpeOoBaHuii kK pesynbrataM ocBoeHuss DPI'OC COO, a Ttaxxe
(benepanbHON pabouel TporpaMMbl BOCTIUTAHMSL.

[IporpamMma no maTemaTHKe yriIyOJE€HHOTO YPOBHS JJis 0Oydaromuxcs pa3padoTaHa Ha
ocHoe PI'OC COO c y4yeroM COBpEMEHHBIX MHPOBBIX TpeOOBAHMM, NPEABABIAEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHWI0, W TPATUIHMA POCCHUHCKOrOo oOpa3oBaHus. Peanm3zanus
IporpaMMbl  TI0 MaTeMaThKe OOeCIeuMBaeT OBJIAJICHUE KIFOUYEBBIMH  KOMIICTEHIIHSIMH,
COCTaBJISIIOIUME OCHOBY [UISI CaMOPAa3BUTHUSI M HENPEPHIBHOTO 00pa30BaHWs, IIEIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO Y TIO3HABATEIILHOTO Pa3BUTHS JTMYHOCTH O 0YJatOIIIXCSI.

B mporpamMme mo MareMaTHKE YYTEHBI W€ W TIOJIOKEHHS KOHIICTIMH pPa3BUTHUS
MareMaTtudeckoro oopasoBanus B Poccuiickoit deneparmm.

[IpuknaaHas 3HaYMMOCTh MaTEMaTUKU OOYCJIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
(GyHIaMEHTaJIbHbIE CTPYKTYphl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMUYECTBEHHBIE
OTHOILIEHMS], (PyHKIIMOHAJIbHBIE 3aBUCUMOCTH ¥ KaTETOPUH HEONPEAEIEHHOCTH, OT MPOCTEUIINX,
YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX [UIs
Pa3BUTHS HAyYHBIX U TEXHOJIOTMUYECKUX HJIEH.

OnHOBpPEMEHHO C pacHIMpeHHeM cdep NPUMEHEHHs MaTeMAaTUKd B COBPEMEHHOM
oOriecTBe Bce Oosiee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUM CTUIIb MBILUIEHUS, TPOSBIISIOINNCS
B OIIpE/ICTIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce u3ydeHus MaTeMaTHKU B apCeHas IPUEMOB
U METOJOB MBIIIJIEHHUS YEJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIIOUYAKOTCS MHIYKLMS U JEAyKLHs,
0000IIeHne W KOHKpeTH3allsl, aHaJIW3 M CHUHTE3, KiIacCUpUKalMsg M CHCTeMaTu3alus,
abctparupoBaHue M aHanorua. OOBEKTHl MaTeMaTHMYECKMX YMO3AKJIIOUEHHH, IpaBuiIa HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOCHUH, CLIOCOOCTBYIOT BhIpaOOTKE
yMeHus (popMyaupoBaTh, 0OOCHOBBIBATh U JIOKa3bIBATh CYXKAEHUS, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKUH CTUIb MblIUIEHUsS. Beaymas posib NpUHAIIEKUT MaTeMaTuke B (opMUpOBaHUU
AITOPUTMUYECKON KOMIIOHEHTBI MBIIUICHNS M BOCIIUTAaHUM YMEHUH NefcTBOBAaTH IO 3aJlaHHBIM
aJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE W KOHCTPYUPOBaTh HOBHIE. B mporecce pemeHus
3aJja4 - OCHOBBI JUISl OPraHU3alUK y4eOHOM JeATeNbHOCTH Ha YpOKaX MaTEMaTHKH - Pa3BUBAIOTCA
TBOpYECKAas U NPUKJIAJHAsI CTOPOHbI MBIIIJIECHUS.

OOyueHne MaTeMaTHKE [aeT BO3MOXHOCTb pa3BUBaThb y OOy4aromUXcs TOYHYIO,
panMoHaNbHYI0 U HH(GOPMATUBHYIO peyb, YMEHUE OTOMpPATh Hanbosee MOIXOIAIINE S3bIKOBBIE,
CHUMBOJIMUECKHE, TpaHuuecKkhue CpeacTBa I BBIPAKEHUS CYXKICHUH M HarjlsgHOTO HX
IpeJCTaBIICHHUS.

Heo0x01uMbIM KOMIOHEHTOM OOIIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SBISETCS
oO11ee 3HAaKOMCTBO C METOJIaMH IO3HAHHUS JEHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
METOJIe MaTeMaTUKH, €ro OTIMYUSAX OT METOJOB E€CTeCTBEHHbIX M T'yMaHHMTapHbIX HayK, 00
0COOEHHOCTSX MPHUMEHEHHs MaTeMaTUKW [UIl pPEUIeHHs Hay4dHbIX W MPUKIAJHBIX 3a7]ad.
MaremaTrueckoe 0OpazoBaHie BHOCHT CBO BKJIa B (popMUpOBaHHE OOIIEH KyIbTyphl UETOBEKA.

W3yueHne MaTeMaTHKH CIIOCOOCTBYET ACTETHUYECKOMY BOCHUTAHUIO  YEJIOBEKa,
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IIOHUMAaHHUIO KpaCOThbL n n3daniecraa MaTEMaTUYCCKUX paCCY)KZ[eHHﬁ, BOCIIpHATUIO
reoMeTpUIecKuX (hOpM, YCBOCHHUIO H/IEH CUMMETPHUH.

[TpuopuTeTHRIMU LIEISIMU 00YUEHUST MAaTEeMAaTHUKE Ha YITyOJIEGHHOM YPOBHE MPOJIOJDKAIOT
OCTaBaThCs:

— (QopmupoBaHHE IEHTPAJIBHBIX MATEeMATUYECKUX TOHATHHA  (YHMCIO, BEJIMYHHA,
reoMeTpuyieckas purypa, mepeMeHHas, BEpOSATHOCTb, (DYHKIIUS, IPOU3BOIHAS, HHTETPA),
O6CCHGLH/IBaIOIlII/IX MPECMCTBCHHOCTDb U ICPCIICKTUBHOCTh MATEMATUYCCKOT'O O6pa3OBaHI/I$I
oOyJaronuxcs;

— TOJBE/ICHHE OOYYaIOIIUXCS Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3H
MaTE€MaTUKW MW OKpYyKaromero Mupa, MNOHUMAHHUIO MATEMATHKKW KaK 4YacCTUu O6HICI>1
KYJIbTYpPbI YE€JIOBEYECCTBA,

— pa3BHUTUEC UHTE/UICKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOYYaroIIUXCs, MO3HABATEIBHOMN
AKTUBHOCTH, HCCJICIOBATCIbCKUX yMeHHP'I, KPUTUYHOCTH MBIIJICHUA, WHTEPECAa K H3YUYCHUIO
MaTEeMaTHUKH;

— ¢opmupoBaHue (YHKIIMOHATLHOW MaTEMaTHUYECKON rPaMOTHOCTH: YMEHHUS Paclio3HaBaTh
MAaTeMaTHYECKHE aCTIEKThl B PEAIbHBIX )KU3HEHHBIX CUTYAlMSIX U MPU U3YyUECHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, popMynupoBaTh
UX Ha SI3bIKE MAaTEMaTUKH M CO3/1aBaTh MaTEMaTHUECKUE MOJENH, IPUMEHSATh OCBOECHHBIH
MaTeMaTHYeCKUil ammapar s pelIeHus MpPaKTHUKO-OPHUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OCHOBHBIMU JIMHUSIMH COJEpIKaHUSI MAaT€MaTUKU Ha YriIyOJE€HHOTO YPOBHSI SIBJISIFOTCS:
"Uucna wu Bbruucnenus", "Anrebpa" ("AnreOpanueckue BbIpaxeHus", "YpaBHEHUS H
HepaBeHcTBa"), "Hauana matemaruueckoro ananuza", "['eomerpus" ("T'eomerpuueckue purypbl
n ux cBomcTBa", "M3MepeHnue reomerpuueckux BenmuuuH"), "BeposTHOCTP W cTaTHCTHKA".
JlaHHbIE JTMHUM Pa3BUBAIOTCS MapajulesIbHO, KaXk/as B COOTBETCTBUU C COOCTBEHHOW JIOTHUKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT APYroi, a B TECHOM KOHTAaKTe U B3aumoeicTBuu. Kpome sroro,
UX OObEeOUHSET JIOTUYecKash COCTaBJAIOMIAs, TPAJUIMOHHO TPHUCYIIAas MaTeMaTUKe |
MIPOHHU3BIBAIONIAS BCE MATEMAaTUYECKUE KypPChl U COJIEpKaTeIbHbIE JIMHUU.

Hacrosmeld mporpaMmoil 1Mo MaTeMaThKe MpeayCMaTpUBAeTCsl H3ydeHHe Y4eOHOTO
npeaMmeTa "MaTtemaTuka" B paMKax TpeX y4eOHBIX KypcoB: "AnreOpa u Hadaja MaTeMaTHIECKOTO
ananuza", "['eomerpus", "BeposaTHOCTb U cTaTUCTHKA".

VYueOnplii kypc "Anrebpa M Havalla MaTEMaTHYECKOTO aHaiau3a'" SBJISETCS OJHHM U3
HamOojee 3HAYMMBIX B 0011€00pa30BaTEIbHOM IIMKJIE, MOCKOJIbKY, C OJHOW CTOPOHBI, OH
ofecrieunBaeT HHCTPYMEHTAJIbHYIO 0a3y AJIsl U3y4EHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPyroi CTOPOHBI, POPMUPYET JIOTUYECKOE U A0CTPAKTHOE MBIIUICHHE O0YyJaIoINXCsa Ha YPOBHE,
HEO0OX0IMMOM 17151 OCBOEHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH U JPYTUX
IUucHMIUIMH. B pamkax maHHOTO yueOHOro Kypca oOydaroIivecs OBJIaJIeBalOT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOU HaykH, KoTopas (GOpMyIupyeT CBOM JOCTHKEHHS B MaTeMaTH4YeCKON
dbopwme.

VY4eOHblil Kypc anreOpbl U Havajdl MaTEMaTHUYECKOTO aHajau3a 3aKjiaJlbIBaeT OCHOBY IS
YCIIEUTHOTO OBJNA/ICHUS 3aKOHAMU (DU3UKH, XUMHUH, OUOJIOTHH, TOHUMAaHUSI OCHOBHBIX TEHICHITUI
Pa3BUTHS SKOHOMHUKU M OOIIECTBEHHOM KHM3HM, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOIB30BaTh WX IS JalbHEHIIEro
oOpa3oBaHUs U B MOBCETHEBHOW >ku3HH. OBnageHne aOCTPAKTHBIMU U JIOTUYECKH CTPOTHMH
KOHCTPYKIUSIMU ~anreOpbl W MaTeMaTH4YeCKOTOo aHalu3a pa3BUBAaeT YMEHHE HaxOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBaTh HCTUHHOCTD, OKAa3bIBAaTh YTBEP)KJICHHSI C IOMOIIbIO MHIYKIIUU
U paccyXaaTh AETYKTUBHO, MCIIOJIB30BaTh 0000IIEHNE U KOHKPETH3alH0, abCcTparupoBaHue u
aHaJIOTHIO0, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIUICHHUE.

B xone u3ydenust yueOHoro kypca "AnreOpa M Hauana MaTeMaTH4ecKOro aHamusa"
oOyyaromuecst IMOJIy4alOT HOBBIM OMBIT pelleHus MNPUKIAAHBIX 33734, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJENEH pealbHbIX CHUTYalluid, UHTEPIPETAlUU MOJY4EHHBIX
pELIEHNH, 3HAaKOMSTCSI C IPUMEPAMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U
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HCKYCCTBE, C BBIAAIOIIMMHUCA MaTEMaTHUECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

VY4ebHblil Kypc 007aaeT BOCHIUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIM peanusyercs Kak
yepe3 yueOHbI MaTepHal, ClIocOOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
gyepe3 crenuduky ydeOHOH IedaTelnbHOCTH, TpeOyromeld MpOJOKUTEIFHOW KOHICHTPAluu
BHUMAaHUS, CAMOCTOSATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a [I0JIy4YE€HHBIN pe3ynbTar. B
OCHOBE METOAMKH 00yueHus anreOpe U HayajaM MaTeMaTHUeCKOT0 aHaIN3a JISKUT IeATEIbHOCTH
MPUHLIMI 00yYEHUSI.

B crpykrype yaebHOTO Kypca "Anredpa 1 Hauaima MaTreMaTHIeCKOro aHanu3a" BBIICICHBI
CIIeNyIOIIME COJIepKaTeNbHO-MeToanueckue JuHuu: "Yucna w Beruucienus", "OyHKIUU U
rpaduku", "YpaBHeHnus u HepaBenctBa', "Hauana maremarndeckoro ananusa', "MHOXeCTBa U
joruka". Bce OCHOBHbIE COJEP)KATENBHO - METOAMYECKUE JIMHUUM H3Yy4aloTCS €CTECTBEHHO
JOTIONHSSL APYr Apyra W IOCTENEHHO HAaChIIAsCh HOBBIMM TEMaMM M pasjenaMu. [laHHbIN
yueOHBIH Kypc SBISETCSI HMHTErPAaTUBHBIM, IOCKOJBKY OOBEIUHSET B cebe cojaepiKaHue
HECKOJIbKUX MaTeMaTUYECKUX TUCIUIUINH, TAKUX KaK ajredpa, TPUrOHOMETpUs, MaTeMaTHUECKUN
aHaJIu3, TEOpUs MHOKECTB, MaTeMaTHuecKas Jioruka u apyrue. Ilo Mmepe Toro xak odyuaronuecs
OBJIQJIEBAIOT Bce Oojiee IIMPOKMM MaTeMaTHMYeCKUM alllaparoM, y HHUX I0CJIEI0BaTEeIbHO
(dbopMUpyeTCs U COBEpIICHCTBYETCS YMEHHE CTPOMTh MaTeMaTHYECKYI0 MOJIelb PEabHOU
CUTYyallid, NMPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3y4YEeHUU Y4eOHOTO Kypca, JUIsl pelleHUs
CaMOCTOSITENILHO C(hOPMYIMPOBAHHON MaTeMaTUYECKOM 3a/jauu, a 3aTeM HHTEPIIPETHPOBATH CBOM
OTBET.

ConepxarenpHo-MeTOAMYeCKass  JUuHUSA  "Uucna W BBIYMCIEHHS'  3aBepHIAET
(dbopMHUpOBaHHE HAaBBIKOB HMCMOJIb30BAaHUS JNEHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HayaTo Ha
YpOBHE OCHOBHOTO o0miero o0Opa3zoBanusa. OcoOoe BHHMMaHUE yaenserca (pOpMUPOBAHUIO
HaBBIKOB PAllMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOIUX B ce0s1 UCIOIb30BaHUE PA3IMUHBIX (HOpM
3aIllUCH YMCIIa, YMEHUE JIeNIaTh NIPUKHUJIKY, BBIIOJIHATH NPUOJINKEHHbIE BBIYMCICHUS, OLICHUBATh
YHCIIOBbIE BBIPAKEHU, PA0OTaTh ¢ MaTEMAaTUYECKUMU KOHCTAaHTAMU. MHOX€ECTBAa HATypaIbHbIX,
LEJIbIX, PALIMOHATBHBIX M JIEHCTBUTEIBHBIX YHMCEN JOIOJHSITCS MHOXECTBOM KOMIIJIEKCHBIX
qucen. B KaxaoM M3 3TUX MHOXECTB PacCMaTPUBAIOTCS CBOMCTBEHHBbIE €My clielu(puuecKue
3aJjaud ¥ ONepaliy: JeJICHHE HalleJo, ONEPUPOBAHUE OCTATKAMHM HAa MHO>KECTBE LIEJIBIX YHCET,
0coOble CBOMCTBA PAaLMOHAIBHBIX M HpPpalMOHAIBHBIX 4YHCEl, apu(MeTHUecKue onepauuu, a
TaKXe U3BJICYEHUE KOPHS HATypaJlbHOM CTENIEHU Ha MHOKECTBE KOMIUIEKCHBIX ynceln. biaronaps
[I0CJIEI0BATEIbHOMY PACIIUPEHUIO Kpyra UCIIOIb3YEMbIX YHCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMU
UX NPUMEHEHHs sl pellleHHs] Pa3IMyHbIX 3a1a4 (OPMHUPYETCs IMPEICTaBICHUE O EAUHCTBE
MaTeMaTUKH KaK HAayKM W €€ POJM B IOCTPOCHUM MOJENEd peaJlbHOro MHpa, HIMPOKO
HCIOJb3YIOTCS 000011IeHNE U KOHKPETH3aLHsL.

Jlunus "YpaBHeHUS M HepaBeHCTBA" pealu3yeTcs Ha NPOTSIKEHUHM BCero oOydeHus,
MIOCKOJIbKY B Ka)KJIOM pasjzene [IporpaMmbl IpeyCMOTPEHO pELIeHne COOTBETCTBYIOLINX 3a1au.
B pesynbprate oOydaroluecs OBJIAAEBAIOT Pa3IMYHBIMU METOJAMU PEIICHUS PalMOHAJIbHBIX,
UppalMOHANIBHBIX, MOKa3aTeJIbHbIX, JOTapu(PMUUECKUX M TPUTOHOMETPUYECKUX YpaBHEHHI,
HEpaBEHCTB U CUCTEM, a TaKXKe 3ajJiay, cojepKaliux napamerpsl. [losrydeHHbIe yMEHHs HIMPOKO
UCIOJb3YIOTCS MpPH HCCIAENOBAaHUM (YHKIMH C HOMOIIBIO IPOU3BOAHOM, NpH pELIeHUU
MPUKIIAJIHBIX 33/1a4 U 33J1a4 Ha HAXO0KJIeHUE HAauOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.

JlanHas cojeprkaTenbHas JMHMS BKJIIOYAaeT B ceOs Takke (QOpMHpPOBAHHE YMEHHIt
BBIMOJIHATE pacyeTsl Mo QGopmyiaMm, NpeoOpa3oBaHUs pPalMOHAIBHBIX, HPPALMOHAIBHBIX M
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKXKe BBIPAKEHUH, CO/IEPKAIIUX CTENIEHU U JIOTapu(pMBbl.

bnaronapst u3ydeHuto anreOpanyeckoro mMarepuana MpoucXoauT JalbHeiIIee pa3BUTHE
AITOPUTMUYECKOTO H  aOCTPAaKTHOTO MbIINUIEHUS oOOyJaromuxcs, (QOPMHUPYIOTCS HaBBIKU
JIETyKTUBHBIX  PAacCyXIEHUH, paboThl € CHMBOJBHBIMH  (QOpPMaMu, TpEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE pPaBEHCTB M HEPABEHCTB. AusreOpa mpejaiaraer
3pPeKTUBHBIE MHCTPYMEHTHI ISl PEIICHUs NPaKTHUYECKUX U €CTECTBEHHO-HAyYHBIX 3ajad,
HarJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxaTtenbHo-MeToAMYeCKast TUHUSA "OYHKIUMU U TpapuKu" TECHO NeperuieTaercs ¢
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JPYTUMU JIMHUSIMU Y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICJIE 33JIa€T [10CJIEJ0BATEIbHOCTD
U3y4YeHHUsS MaTepuana. V3ydeHHe CTENeHHOH, TOoKa3aTelbHOW, JorapuMUUYECKOH U
TPUTOHOMETPUYECKHUX (DYHKIUH, UX CBOICTB U rpaMKOB, UCIIOJIb30BAaHKE (DYHKIIMIA [T peIIeHUs
3a/1a4 U3 IpYrux yuyeOHbIX [IPEIMETOB U peabHON KU3HU TECHO CBA3aHO KaK C MaTEMaTHYECKUM
aHaJIM30M, TaK U C pelICHHEM ypaBHEHUI U HepaBeHCTB. [Ipr 3ToM 60JIbII0E BHUMAHUE YICTACTCS
(hOopMUPOBAHHIO YMEHHS BBIpaKaTh (POPMyIaMy 3aBUCUMOCTH MEXTY Pa3IMYHBIMHU BETHUYNHAMH,
WCCIIeIOBATh IMOJIydeHHbIE (DYHKIMH, CTPOUTH MX rpaduxu. Marepuan 3TOW coaepKaTenbHOM
JIMHUY HAalleJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, O3BOJISIOIINX BbIPa)KaTh 3aBUCUMOCTH MEXAY
BEJIMYMHAMH B pa3IMyHON (OopMe: aHATMTUYIECKOH, rpaduieckoil u cioBecHoW. Ero m3ydenue
CIOCOOCTBYET PA3BUTHIO AJTOPUTMHUYECKOTO MBINUICHUS, CIIOCOOHOCTH K OOOOLICHHIO W
KOHKpETH3alluH, UCII0JIb30BAHUIO AHAJIOTUI.

CopepxarenpHas nuHUS "Hagama MaremMaTH4ecKoro aHanau3a" MO3BOJISET CYIIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTUYeCKUX, TaK U MPHUKIAJHBIX 3a]1a4, JOCTYHMHBIX oOydaromumcs,
TaK KaK y HUX IOSBIISETCS BO3MOXHOCTh CTPOUTH I'PapUKU CIOKHBIX (PYHKUIUH, ONPENesITh UX
HauOOJbIINE U HAUMEHBIINE 3HAYEHUS], BBIYUCIATh IJIOMAAN GUIYyp U 0ObEMBI Tel, HaXOJUTh
CKOPOCTHM U YCKOpEHHUs mpoleccoB. JlaHHas copaep)kaTenbHas JUHHUS OTKPHIBAET HOBBIE
BO3MOYHOCTH MTOCTPOCHUS MaTEMaTHUECKUX MOJIETIEH peallbHbIX CUTYaIUil, TO3BOJISIET HAXOAUTh
HawIydlllee pelleHWe B NPUKIAJAHBIX, B TOM YHUCIE COLMAIbHO-KOHOMHUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHMUYECKOTO aHalu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO MBINIUIEHUS, (POPMHPOBAHUIO YMEHHUN paclo3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJAIOIINXCS] pe3yiIbTaTax, MOJYYEHHBIX B XOJE Pa3BUTHUsS MAaT€MaTUKH KaK HayKH, U 00 HX
aBTOpax.

ConepxarenbHO-MeToAMYecKass JUHUA "MHOXECTBa W JIOTHKA" BKIIOYAaeT B ceOs
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMAaTU4YECKOW JIOTMKH. TeO0peTHKO-MHOKECTBEHHBIC
IIPEJCTaBICHNUs IMPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMAaTHKU W NpeijiaraloT Hauboiiee
YHHUBEPCAIbHBIN A3bIK, OOBEAMHAIOIMIMNA BCE pa3feibl MaTEeMaTUKU U €€ INPHIJIOKEHUH, OHU
CBA3BIBAIOT PA3HbIC MATEMAaTUYECKUE NUCLUIIIMHBI U MX IPWIOKEHUSA B €IUHOE Liesoe. BaxkHo
JaTh BO3MOXHOCTh 00y4aroleMycs IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOU
MaTEMaTUKU U UCIIOJIb30BaTh €0 Ul BBIPAXKCHHSI CBOMX MBICIIEH. [[pyruM Ba)KHBIM NIPU3HAKOM
MaTeMaTUKU KaK HayKHl CiedyeT IpU3HaTh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAHUHN U
CJIEJOBaHUE ONPEICIICHHBIM ITPaBUJIaM IOCTPOCHUS JOKA3aTEIIbCTB. 3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTU4YeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIUIEHUS O0O0Yydaroluxcs,
MIO3BOJISIET UM CTPOUTH CBOM PACCYKJECHUS HAa OCHOBE JIOTHUECKUX MPaBUI, (OPMUPYET HABBIKU
KPUTHYECKOTO MBILIJICHUSL.

B yuebnom kypce "AnreOpa M Hauajza MaTeMaTHYeCKOro aHanu3a" MPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTH4YeCKOI0  MOJEIMPOBAHUS,  KOTOPble  IPU3BAHBI  CHOCOOCTBOBATh
(OpMHUPOBAHUIO HABBIKOB MOCTPOEHMsSI MOJENEH pealbHbIX CHUTyalUH, HCCIEIOBAaHUS 3TUX
MoJielieldl C IOMOUIbIO ammapara ajreOpbl M MaTeMaTH4YEeCKOIo aHajiu3a, HHTEepHpeTanuu
IIOJIyYEHHBIX pPe3yJabTaToB. Takue 3agaHusl BIUIETEHBl B KaXKIbI W3 pa3/eloB IPOTrpaMMBbl,
IIOCKOJIbKY BEChb MaTepuai y4eOHOIro Kypca IIUPOKO MCIOJB3YETCs sl pelleHus] MPUKIIaJHbIX
3amau. Ilpu pemieHuM peanpHBIX MPAKTHUYECKUX 3a1ad  oOydarouiuecs pa3BUBAIOT
Ha0JII0/1aTeNIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IaTh M KOHKPETH3HpOBaTh Mpobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB pEIIeHUs MPUKIIAJHBIX 3a/lad OPraHu3yeTcsl B Mpoliecce U3yueHHs BceX TeM y4eOHOIo
Kypca "Anrebpa 1 Hauana MaTEeMaTHYECKOro aHanm3a'".

I'eomeTpus sBiIseTCS OJHUM U3 0A30BBIX KYpCOB, TaK Kak 00ECHEeYMBAET BO3ZMOXKHOCTb
U3Y4YEHHs IUCLUIUIMH €CTECTBEHHO-HAyYHOW HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIO
nukia. Jlormueckoe MplluieHue, GopMHUpyeMOe MpPU M3Y4YE€HHUH OOYJaroIMMUCS MOHATHHHBIX
OCHOB T€OMETpUH, IpPU J0KA3aTEIbCTBE TEOPEM U IIOCTPOCHHUM ILEMOYKU JIOTMUECKUX
YIBEPXKACHUNW IPU PELIEHUU TI'E€OMETPUYECKHUX 3a7ad, YMEHHE BBIIBUTATh U OIPOBEPrarb
TUIIOTE3bI HEMOCPEACTBEHHO MCIOJIB3YIOTCS NPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYyYHOTO 1IMKJIA,
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B YaCTHOCTH (PM3MUYECKHX 3a/1a4.

Lenb ocBoeHus mporpaMmel yueOHOro Kypca "['eomerpus" Ha yriyOJeHHOM YpOBHE -
pa3BUTHE HHAWBUAYAIBHBIX CIHOCOOHOCTEH, OOYYAIOIIMXCS MPH H3YYCHUH TCOMETPHH, Kak
cocTaBisomedl npenMeTHol oOmactu "Marematuka W uH(popMmaTtuka' uepe3 obecrieueHue
BO3MOKHOCTH NPUOOpETEHUs] U UCIOJIb30BaHUS Oojiee IIyOOKMX TreOMETPUYECKHX 3HAHUN U
JCHUCTBHH, CHEIM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIEIIHOTO MPO(EeCCHOHATBHOTO
00pa3oBaHus, CBI3aHHOTO C UCIOIb30BaHUEM MAaTEMAaTHKH.

[TpuopuTeTHBIMU 3a/Ia4aMH Kypca T€OMETPUH Ha yriTyOJICHHOM YPOBHE, PACIIUPSIFOLIIMMHU
Y YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBIISFOTCS:

— paclIMpeHHE IPEACTaBICHUS O TIEOMETPUM KAK YaCTH MHMPOBOM KYyJIbTYpbl U
(hopMupoBaHHE 0CO3HAHUS B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIIM MUPOM;

— (¢opMUpOBaHHME TPEACTABIECHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEWIINX
MaTEMAaTUYCCKUX MOACIAX, IIO3BOJIAIONIMX OIIMChIBATH W HU3Yy4YaTb PA3HBIC ABJICHUA
OKPY)KAIOILIEr0 MHpa, 3HAHUE MOHATUHHOrO ammapara no pasneny "Crepeomerpus'
y4eOHOTO Kypca T€OMETPUH;

- q)OpMI/IpOBaHI/IG YMCHHA BJIaICTh OCHOBHBIMH IMOHATHAMU O IMTPOCTPAHCTBCHHBLIX q)Hl"yan
Y UX OCHOBHBIMHU CBOMCTBaMHU, 3HaHUE T€OPEM, POPMYI U YMEHUE UX PUMEHSATh, YMEHUS
JAOKa3bIBaTb TCOPEMBI U HAXOJUTh HCCTAHAAPTHBLIC CIOCOObI pPEIICHHUA 3a1a4,

— (opmMupoBaHuE yMEHHs pacloO3HaBaTh Ha UYEPTEKaX, MOJEIAX W B peaJTbHOM MHpPE
MHOT'OTpaHHUKHU U TCJIa BpalllCHUA, KOHCTPYUPOBATh TCOMECTPUICCKHUE MOACIIN,

- (bOpMI/IpOBaHI/Ie IIOHUMAaHUA BO3MOXHOCTH AKCHOMAaTHU4YCCKOI'o MMOCTPOCHUMA
MaTeMaTHYeCKUX TeopHil, QopMHupoBaHHe MOHMMAaHMUS POJU AKCHOMATUKHU MPH
MPOBEICHUU PACCYKICHU;

— (QopmupoBaHHE YMEHMs BIJIQJETh METOJAMM JOKA3aTeNbCTB U AJITOPUTMOB pELICHUS,
YMEHUS HMX HPUMEHATh, IPOBOJUTH [10KA3aTENbHBIE PACCYKICHUS B XOJE pPELICHUS
CTEpEOMETPUYECKHUX 3a7ad U 3aJad C MPaKTHUECKUM CoJiepxkKaHHueM, (POpMHUpPOBaHUE
IIPEJCTABICHUS O HEOOXOAMMOCTH JOKA3aTelIbCTB IPU OOOCHOBAaHMM MaTEMaTHYECKUX
YTBEP)KJICHUI U POJIM AKCHOMATHUKH B IIPOBEIEHUU JETyKTUBHBIX PACCYXJICHU;

— pa3BUTHE U COBEPLICHCTBOBAHME HHTEIUICKTYaJbHbIX M TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcs, 1o3HaBaTeIbHON aKTUBHOCTH, UCCIIEJOBATENBCKUX YMEHUH, KpUTUYHOCTH
MBIIIUIEHUS], UHTEpeca K N3y4EHHUI0 T€OMETPUH;

— (QopmupoBaHue (GYHKIMOHAIBHON TI'PAaMOTHOCTH, PEJIEBAHTHOM TIe€OMETpUHU: YMEHMS
pacrio3HaBaTh MPOSIBJICHHSI T€OMETPUUYECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalUsX M INPH HM3YyYEHUU JPYTuX Y4eOHbIX IPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOAEIMPOBAHUS PEATbHBIX CUTYallUH,
HCCIIeIOBaHUS TOCTPOECHHBIX MOJIeNIel, MHTEPIPETAL[H MTOJTyYEHHBIX pe3yJIbTaToB.

[lepexona K U3y4eHHUIO T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE IO3BOJISET:

— co3garh ycioBUsA I JuddepeHuHanuu oO0ydeHus, MOCTPOEHUS] WHIAMBUIYaIbHBIX
00pa30oBaTeNIbHBIX MPOrpaMM, O0ECHEeUnTh YIIyOJIEHHOE H3ydyeHHEe TIeOMEeTpUU Kak
cocrasisoneil yuebHoro npeamera "Matemaruka'.

VYuebublii kypc "BeposTHOCTP M cTaTUCTHKA" yrIyOJI€HHOTO YpPOBHS SIBJISETCS
MPOJOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO YUeOHOIo Kypca yrilyOJeHHOTO YpOBHS Ha ypOBHE
cpeaHero ooémero oOpa3oBaHus. YueOHBIM Kypc mpenHasHaueH s (OPMUPOBaHUA Y
oOyJaromuxcs CTaTUCTUYECKOM KyJNbTypbl W THOHHMaHMsS POJM TEOPHHM BEPOSATHOCTEH Kak
MaTeMaTH4YeCKOTO MHCTPYMEHTA JUTsl U3yYSHMs CITydaiiHbIX COOBITUH, BEIMYMH U TpoLieccoB. [Ipu
U3yYeHHH Kypca oOOramaroTcsi IMpeICTaBIeHHs, OOYUYaIOUIMXCs O METOJax HCCIeI0BaHUSL
M3MEHYMBOTO MHpA, pa3BUBACTCA NOHUMAHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKHX
METOJIOB TIO3HaHHUA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS.

Conepxanne y4eOHOro Kypca HamlpaBJiI€HO Ha 3aKpeIUIeHHWE 3HAHUH, MOJyYEHHBIX IMPH
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M3yYeHHH Kypca Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHus, U Ha pa3BUTHE MPEACTABICHUH O
CIIydaliHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUMHU Ha BaXKHBIX MIPUMEPAX, CIOKETHI KOTOPHIX
MOYEPITHYTHI U3 OKPYXKaIoIIero Mupa. B pesynbrate y 00ydaronuxcsi JOHKHO COPMHUPOBATHCS
MpEJICTaBJICHHEe O HauOoJiee YHNOTPEOUTEIBHBIX H OOIMUX MAaTEMaTHYEeCKHX MOJIEISIX,
UCTIOJB3YyEeMBbIX ISl ONHMCAHHSI AHTPOINOMETPUYECKUX M JIeMOrpa(puyecKux BeIUYHH,
MOTPEUTHOCTeH B pAa3IMYHBIE pOJAa HM3MEPEHHsX, UIUTEIBHOCTH OE30TKa3HOH paboOThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUH U IPOIIECCOB B 00IIeCTBE. YUeOHBIN
Kypc siBIsieTcss 0a30#l sl OCBOSHHS BEPOSITHOCTHO-CTATHCTUYECKUX METOJOB, HEOOXOIMMBIX
CHEeMAMCTaM HE TOJbKO HWHXEHEPHBIX CIEUUAIbHOCTEH, HO TaKXKE COLUAIbHBIX U
MICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHBbIE OOIECTBEHHBIE HAYKH B 3HAUUTEILHOW Mepe
MCTIOJIB3YIOT alllapaT aHaJIn3a OOJIBIINX NaHHBIX. L[eHTpanbHyo 9acTh yueOHOTO Kypca 3aHUMAeT
00CyX/IeHHEe 3aKOoHa OOJIBIIUX YHCEeNT - (PYHIAMEHTAJIBHOTO 3aKOHAa TPUPOJBI, HMEIOUIETO
MaTeMaTH4eCKyI0 (popMau3aIuio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEISIMH B CTPYKType ydeOHoro kypca "BeposiTHOCTh u
CTaTUCTUKA" Ha yYriayOJIeHHOM YpOBHE BBIJCJIEHbl OCHOBHBIE COJIEp)KATEJIbHbIE JIMHUU:
"Cnyuaiinbple coObITUS M BeposiTHOCTH" 1 "CiiydaliHble BEIMYMHBI M 3aKOH O0JIbIINX yucen".

[ToMHMO OCHOBHBIX JIMHH B Y4€OHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpuU rpadoB U
TEOPUHU MHOKECTB, HEOOXOAUMBIE JJISl TIOJTHOLIEHHOTO OCBOEHHS MaTepuaia JaHHOTO y4eOHOTo
Kypca U CMEXHBIX MaTEMaTHYECKUX y4EOHBIX KYpPCOB.

Conepxxanne nuHHM "CriydailHbie COOBITHS W BEPOSITHOCTH" CIY)KUT OCHOBOW ISt
(hopmMupoBaHUS MPEACTABICHUIN O pacTIpe/IeTICHUN BEPOSTHOCTEH MEX Ty 3HAUCHHUSIMU CITyIaliHBIX
BEJINYMH. Ba)XHYIO 4acTh B 3TOM COAEPKATEIBLHOMN JIMHUM 3aHUMAET U3y4EHHE T€OMETPUIECKOTO
U OMHOMMAJIBHOTO pacHpelesieHnd M 3HAaKOMCTBO C HUX HENPEPHIBHBIMU aHajJoraMH -
MMOKA3aTEeIbHBIM U HOPMAJIbHBIM PACIPEICICHUSMH.

TeMmbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMH BEIWYMHAMHU M PACHpPENCICHUSMH,
aKUEHTUPYIOT BHUMaHHE OOy4aloUuXcs Ha OMHCAHMM W W3YYEHUU CIIydalHBIX SIBICHUU C
MOMOIIBI0 HENpepbIBHBIX (YHKIUN. OCHOBHOE BHHMMAaHHE YHAEJSAETCS I0Ka3aTeIbHOMY U
HOPMaJIbHOMY PACIIPEECIICHHSIM.

B y4yeObHOM Kypce mnpeaycMaTpUBAaeTCsl O3HAKOMHUTENbHOE H3YUEHHUE CBS3U MEXKAY
ClIydailHBIMHM BEJIMYMHAMH M OMHUCAHUE 3TOM CBS3M C MOMOIIbIO KOYPQUIIMEHTa KOPPETIIUN 1
€ro BBIOOPOYHOIO aHajora. OJTU BJIEMEHThl COJEp)KaHUs pa3BUBAOT Temy "Jlumarpammbl
pacceuBaHus", U3y4EHHYIO Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, U BO MHOTOM OIHPAIOTCS
Ha CBEICHUS U3 KypCOB alreOpbl U T€OMETPHUH.

Eme onuH 3neMeHT coaepxkaHus, KOTOPBIN MPEAJIaraeTcsi Ha 03HAKOMUTEIBHOM YPOBHE -
MOCJIEIOBATEILHOCTD CIYyYalHbIX HE3aBUCHUMBIX COOBITHIA, HACTYMAIOUIUX B €AMHUIY BPEMEHHU.
O3HakoMJIeHHE C paclpeiesieHUeM BEpOSITHOCTEH KOJIMYECTBAa TaKUX COOBITHMM HOCHUT
Pa3BHUBAIOIIMI XapaKTep U SABISETCS aKTyaJdbHBIM Uil OyIylIuX aOUTYpHUEHTOB, MOCTYMAIOIINX
Ha Yyd4eOHbIE CIEIUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJOTHEH u
YIPABICHUEM.

BHyTpeHHSISl OLIEHKA BKJIOYaeT:

— CTapTOBYIO IUATHOCTHUKY;

—  TEKYLIYIO U TEMaTUYECKYIO OLIEHKY;

— UTOTOBYIO OLIEHKY;

— TPOMEXYTOUHYIO aTTECTALMIO;

— TICHUXO0JIOTO-TIeJaroru4eckoe HaboAeHuE;

— BHYTPEHHHMH MOHUTOPHHT 00pa30BaTeIbHbBIX JOCTHKEHHH 00yUYaroIuXCsl.

JUTUTENbHOCTh KOHTPOJIBHOW paboThl, sBIsIOMIEHCS (HOpMOM MUCHMEHHOW NPOBEPKU
pe3yiabTaToB OOy4YyeHHMs C IeNIbI0 OLEHKHM YPOBHSA JIOCTMIKEHHS TMPEIMETHBIX U (WUJIM)
MeTanpeIMETHBIX PEe3YyJIbTaTOB, COCTABIISIET OT OJJHOTO JI0 ABYX YPOKOB (He Oojiee yeM 45 MUHYT
KasKJIbIH ).



JTUTeNnpHOCTh MPAKTHYECKOW pPaboTHI, SBISIOMIEHCS (GopMOil opraHm3zanuu y4yeOHOTO
mporecca, HalpaBJICHHON Ha BBHIPAOOTKY y OOydarommuxcs NPaKTUYECKUX YMEHHH, BKIIOUas
nabopaTOpHbIE, WHTEPAKTUBHBIE W HWHBIE pabOTBl M HE SBIAIOMEHCS (opMoil KOHTPOII,
COCTAaBJISIET OJIMH YpOK (He OoJiee uem 45 MUHYT).

IIpu sToM 00BEM Y4eOHOrO BpPEMEHH, 3aTPAauMBACMOr0 Ha IPOBEJCHHUE OICHOYHBIX
mpoueayp, He JoJpkeH npesbimarh 10% ot Bcero oObema y4eOHOTO BpEMEHH, OTBOJAMMOTO Ha
M3y4YeHUe JAaHHOTO Y4eOHOTro MpeaMeTa B JaHHOM rpyIie B TEKyIeM yaeOHOM roay".

2. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
MATEMATHKA (YTJIYBJIEHHBIN YPOBEHb)

JIMYHOCTHBIE PE3yJAbTAaThl OTPAKAIOT TOTOBHOCTH U CIHOCOOHOCTh OOYYarOIIMXCS
PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MOZUIIMEN TUYHOCTH, CUCTEMOU IEHHOCTHBIX
OpHMEHTAlINM, TIO3UTHUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIOIIMX TPATUIIUMOHHBIM
LIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACIIMPEHNUE KM3HEHHOTO OIBITA U OTBITA JCSITEIILHOCTH B
MpoLecce  pealu3ali  CpeiCcTBaMU  y4yeOHOro  IpeaMeTa  OCHOBHBIX — HaIpaBJIEHUH
BOCIUTATEIbHOU JIEATEIIbHOCTH.

B pesynbrare uzydenus yuebHoro npeamera OVYIIn.03 MaremaTtnka y oOydaromierocs
OyayT cOpMHPOBAHBI CIETYIONINE JUYHOCTHBIE Pe3yabTaThI:

B coorBercTBHMHM ¢ TpeboBanusimu ®I'OC COO YTo4HEHHbIEC THYHOCTHbIE Pe3y/IbTaThI
©OI1 COO

Ipa)<IaHCKOI'0 BOCITUTAHUS: 1) rpa)kJaHCKOTO BOCTIUTAHHUS:

—  chOopMUPOBAHHOCTb TPAXKIAHCKOIN MO3HIUH —  chopMHUPOBAHHOCTb TPAKIAHCKON MO3UIIIN
00ydJaromIerocst Kak akTHBHOTO U OTBETCTBEHHOT'O UJICHA 00yuaronierocsi Kak akTUBHOI'O U
poccuiickoro o0ImecTsa; OTBETCTBEHHOI'O 4JIEHa POCCUICKOr0

—  OCO3HAaHHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U o011€ecTBa;
00s13aHHOCTEH, YBa)kKeHHE 3aKOHA M TIPABONOPSJIKA; —  IpeJCTaBIEHHE O MaTEMAaTHYECKUX OCHOBAX

—  IPHUHATUE TPAJULHOHHBIX HAllMOHAJbHBIX, (YHKIMOHUPOBAHUA PA3IHIHBIX CTPYKTYD,
00111€4€eJI0BEYECKUX TYMAHUCTHIECKUX U ABJIEHUI, TIPOLIEAYP I'PAXKIAHCKOIO
JEMOKPaTUYECKUX 1IEHHOCTEH; obmecTBa (BBIOOPHI, OIPOCH! U JPYTOE);

—  TOTOBHOCTb IIPOTHBOCTOSTH HJEOIO0TUH IKCTPEMU3MA, —  yYMEHHE B3aUMOJEHCTBOBATh C
HAaI[MOHANN3Ma, KCeHO(OOUH, TUCKPUMUHALIIH 10 COLMAIbHBIMY HHCTUTYTaMU B
COLIMAILHBIM, PEJIUTHO3HBIM, PACOBBIM, HAI[MOHAIbHBIM COOTBETCTBHU C NX (yHKIHAMH I
IpU3HAKaM; Ha3HAYEHUEM.

—  TOTOBHOCTb BECTH COBMECTHYIO NEATEILHOCTE B
HHTepecax rpakIaHCKOro OOLIeCTBa, y4acTBOBATH B
CaMOyIpaBlIeHUH B 0011e00pa30BaTENFHON OpraHu3aluu
U IETCKO-IOHOMIECKUX OpTaHN3aIsX;

—  yMEHHe B3aMMOJEHCTBOBATD C COLUATBHBIMH
HHCTHTYTaMH B COOTBETCTBUH C UX (PYHKIMAMH H

HA3HAYECHUEM;
— TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU
JEATENbHOCTH;
MATPUOTHYECKOTO BOCTIUTAHMUS: 2) maTpUOTHYECKOTO BOCIIUTAHMS:
—  cOpMHUPOBAHHOCTH POCCHUCKOH IpaxTaHCKON —  cOpMHPOBAHHOCTH POCCHICKOI
HUICHTUYHOCTH, MATPUOTU3MA, YBAXKEHHSI K CBOEMY TpaXkIaHCKOU UJIEHTUYHOCTH,
Hapoay, 4yBCTBAa OTBETCTBEHHOCTH Nepen PonuHoM, —  YBa)XCHHWS K MPOILIOMY M HACTOSIIEMY
TOPAOCTH 3a CBOH Kpail, CBOIO PoauHy, CBOM S3BIK U POCCUICKON MaTEMaTHKH,
KYyJIbTYpPY, IPONIIOE U HACTOAIIEC MHOI'OHAITMOHAJIBHOT'O — IIEHHOCTHOE OTHOILIEHUE K JOCTHXKCHUSIM
Hapoza Poccun; POCCHUICKUX MAaTEMATHUKOB M POCCUHCKOM
—  IEHHOCTHOE OTHOLIEHUE K TOCYapCTBEHHBIM CHMBOJIAM, MaTEMAaTHYECKOM IIKOJIBI,
HCTOPUYECCKOMY U MPUPOJHOMY HACIICIUIO, IAMSATHHKAM, |—  HCIONb30BAHUE THMX JIOCTXEHUMH B PYrUX
TpaguuusaM Hapoaos Poccun, noctmxenusim Poccnn B HayKax, TEXHOJOIMAX, Chepax SKOHOMUKH;

HAYKC, HCKYCCTBEC, CIIOPTC, TCXHOJOIUAX U TPYAC,
— H,Z[eﬁHa?[ y6e)K,IlGHHOCTL, TOTOBHOCTD K CIIY?)KCHUIO 1
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3a1uTe OTequTBa, OTBCTCTBCHHOCTH 3a €Io CyIH)6y;

AYXOBHO-HPAaBCTBECHHOI'O BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEH pOCCUIICKOr0 Hapo/a;
c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHS,
STHYECKOI'O IIOBE/ICHHS;

CIIOCOOHOCTP OIICHUBAThH CUTYAIIHIO ¥ IPUHUMATH
OCO3HAHHBIE PEIIEHHUS, OPUEHTUPYSICh HA MOPAJILHO-
HpaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOT'O BKJIA/Ia B MOCTPOEHUE YCTOMUUBOTO
Oyayero;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POTUTEIISIM U (FLITH)
JIPYTUM 4JIeHaM CEMbHU, CO3JIaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS IIEHHOCTEN ceMeHHOM KU3HU B
COOTBETCTBUH C TPAJAULIMSAMU HapoaoB Poccuu;

3) 1yXOBHO-HPABCTBEHHOT'O BOCTTUTAHUS:

OCO3HAHKE JTyXOBHBIX [IEHHOCTEH
POCCHICKOro Hapoya,

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHUS, STHIECKOTO TOBEICHUS,
CBSI3aHHOT'O C MIPAKTHYECKUM MMPUMEHEHHEM
JIOCTHYKEHHUI HAYKH U IESITEbHOCTHIO
YYEHOTO,

OCO3HAHHE JIMYHOTO BKJIA/Ia B TIOCTPOCHHE
YCTOHYUBOIO OYIYIIEro;

9CTECTUYCCKOI'O BOCIIMTaHUA:

3CTETUYECKOE OTHOLLEHUE K MUPY, BKIIIOYasi 3CTETUKY
ObITa, HAYYHOT'O M TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA,
TpyJa 1 0OIIEeCTBEHHBIX OTHOIICHUH;

CIIOCOOHOCTH BOCIIPUHUMATH Pa3IMYHbIE BU/IbI HCKYCCTBA,
TpaJULIUU U TBOPYECTBO CBOEI0 U JAPYrUX HApOOB,
OLLYILATh YMOLMOHAJIBHOE BO3/ICHCTBUE UCKYCCTBA;
yOEKAEHHOCTh B 3HAYMMOCTH JUISI JIMYHOCTH U 00IIIeCTBa
OTEYECTBEHHOI'O U MUPOBOI'0 UCKYCCTBA, ITHUYECKUX
KYJIBTYPHBIX TPaJULUI U HAPOIHOIO TBOPUYECTBA;
TOTOBHOCTb K CAMOBBIPA)KCHHUIO B Pa3HbIX BUJAX
UCKYCCTBAa, CTPEMJICHUE MPOSIBJIATH Ka4€CTBA TBOPUYECKOU
JINYHOCTH,;

4) 5CTETUUECKOro BOCTIUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOUAst
ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a71ad,
pelIeHuH, pacCyKIeHUH,
BOCIIPUUMYHUBOCTh K MATEMAaTUIECKIUM
ACIIeKTaM pa3JIMYHbIX BUIOB HCKYCCTBA

(U3MUECKOr0 BOCIIMTAHUS:

c(OpMHUPOBAHHOCTH 37I0POBOI0 M Oe30macHoro oopasa
’KU3HHU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3[J0POBBIO;
NOTpeOHOCTD B (PM3MYECKOM COBEPILICHCTBOBAHHH,
3aHATHSIX CIIOPTHBHO-0370POBUTEIBHOM JCSTEIbHOCTBIO;
AKTHBHOE HENPHUSTHE BPEAHBIX IPHUBBIUCK H HHBIX (GOpM
HPUYUHCHHS Bpeaa PU3HIECKOMY U IICUXHICCKOMY
3JI0POBEIO;

5) ¢u3nUeCcKOro BOCIIUTAHHS:

cpOpMUPOBAHHOCTH YMEHHS IPUMEHSTh
MaTeMaTHYeCKHe 3HAHUs B HHTEpecax
3/10pOBOT0 U 6e30MacHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHUE K CBOEMY
3/10pOBBIO (3J0POBOE MUTAHMUE,
cOanaHCHPOBAHHBII PEXHUM 3aHITUI U
OTIBIXA, peryisipHas GusndecKkas
aKTUBHOCTH ),

(u3HUIecKOe COBEPLIEHCTBOBAHUE IIPH
3aHATHUAX CIIOPTHBHO-03/I0POBUTEILHOMN
JIeATENBbHOCTBIO;

TPYLOBOTO BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHHE LIECHHOCTH MacTepPCTBa,
Tpynonrooue;

TOTOBHOCTB K AKTHBHOM JESTEIBHOCTH TEXHOJIOT HIECKOH
U COLIMAEHON HANPaBJICHHOCTH, CIIOCOOHOCTD
HWHUIIMUPOBATH, TUNIAHUPOBATH H CAMOCTOSITEIIEHO
BBITIOJTHATH TAKYIO JeSTEINEHOCTD;

MHTEPEC K Pa3IndHbIM chepam npodheccuoHaTbHOM
JeATENEHOCTH, YMEHHE PeaTn30BbIBaTh COOCTBEHHBIE
JKM3HEHHBIE IUTaHbI;

TOTOBHOCTB M CTOCOOHOCTE K 00pa30BaHHIO U
caM000OPa30BaHMIO HA NPOTSHKEHUH BCEH KU3HH;

6) TPyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPY[Y, OCO3HaHHE IIEHHOCTH
TPYAOIIOOHS,

HHTEpeC K Pa3INIHBIM chepam
npodeCcCHOHATLHON JIeATeTbHOCTH,
CBSI3aHHBIM C MaTEMaTUKOH U ee
NPHIOKEHUSIMHU,

YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOD
Oynmymieit mpodeccun 1 peann30BBIBATH
COOCTBEHHBIE KU3HCHHBIC IUTaHbI,
TOTOBHOCTB M CTIOCOOHOCTH K
MaTeMaTHIECKOMY 00pa30BaHHIO U
€aM000pa30BaHMIO Ha POTSHKSHUH BCei
KH3HH,

TOTOBHOCTh K aKTHBHOMY Y4YacCTHIO B
PEIICHNH IPAKTUYECKUX 3a1ad
MaTeMaTHYECKOH HalpaBlIeHHOCTH;

OKOJIOTHYC€CKOI'O BOCIIMTaAHMA

c(OpPMHUPOBAHHOCTH 3KOJIOTHIECKON KYIbTYPHI,
TTOHMMAaHHE BIMSHUS CONNATFHO-9KOHOMHYECKUX

7) JKOJIOTHYCCKOI0 BOCIIMTaAHUA

9KOHOMHMYECKUX MPOLIECCOB HA COCTOSHUE
MIPUPOJTHOM U COLIMAJIBHOM Cpepl,
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MIPOLIECCOB HA COCTOSTHUE MPUPOIHOM U COLUAIBHON
cpelbl, OCO3HaHUE TTI00aIBLHOI0 XapaKTepa
9KOJIOTMYECKHX MTPpolIIeMm;

—  IUTAHUPOBAHUE U OCYLIECTBIICHHUE ACHCTBUH B
OKpY’KalOIIeH cpefie Ha OCHOBE 3HAHMA LieIel
YCTOMUYMBOTO pa3BUTHS YEIOBEUECTBA,

—  aKTHBHOE HENpUATHE AEUCTBUH, IPUHOCAIINUX BPEA
OKpY’KarolleH cpene;

—  yMEHHE IPOrHO3MPOBATh HEOIATOIIPUSI THEIE
SKOJIOTHUECKHUE MOCIEICTBUS NPeATPUHIMAEMbIX
JeUCTBUI, IpeOTBpaIaTh UX;

—  pacIIMpeHHUE ONbITa JeSITENbHOCTH IKOIOIHIECKON
HaIpaBJICHHOCTH;

—  OCO3HaHHE II00ATBFHOTO XapaKTepa
JKOJIOTHYECKUX TPOOIIEM,

—  OpHCHTAIHs Ha MPUMCHCHHE
MaTEeMAaTUYCCKUX 3HAHUHA TS PEIICHUS
3a/1a4 B 00JIACTH OKpYXKaroulel cpepl,

—  IUIAHUPOBAHHE IMOCTYITKOB U OI[EHKU HX
BO3MOXHBIX TTOCIICJICTBUN JIJIS
OKpYXalollen cpelbl;

HEHHOCTHU HAYYHOI'O ITO3HAHUS:

COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U
00IIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTa B
HONHUKYIBTYPHOM MUDE;

—  COBEpUICHCTBOBAHHUE SI3IKOBOM U YHUTATEIHCKOM

W MO3HAaHUA MUpa,

OCYHICCTBJIATH IPOCKTHYIO U UCCIIEAOBATECILCKYIO
ACATCIIbHOCTh MHAUBUAYAJIBHO U B I'PYIIIIEC.

—  ¢(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIETO

KYJIBTYPBI KaK CPEICTBA B3aUMOACUCTBHS MEKIY JIFOABMU

- OCO3HAaHUEC ICHHOCTH Haquoﬁ JACATCIIbHOCTHU, TOTOBHOCTD

8) IIEeHHOCTH Hay4HOI'O TTO3HAHUS:

—  c(hOopMHUPOBaHHOCTh MUPOBO33PEHHS,
COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHUsI HAYKH U OOIIECTBEHHOM
MPaKTHKH, TOHUMaHUE MaTeMaTHIeCcKOi
HaYKH KakK cepbl YelIOBEUECKON
JIeSITeIbHOCTH, 3TAIlOB €€ Pa3BUTHS U
3HaAYUMOCTHU JJId Pa3BUTHUA HUBUIN3allUH,

—  OBJIaJICHHE A3BIKOM MaTEMAaTHUKHU U
MaTeMaTHYECKON KyJIbTypOU KaK CpEICTBOM
TMO3HaHUA MHpa,

- TOTOBHOCTb OCYHICCTBJIATH IPOCKTHYIO U
UCCIIENI0BATENbCKYIO AEATEIBHOCTD
HWHAWBUAYAJIbHO U B ITpYyIIIIE.

B npomecce AOCTHKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMBbl  I10

MaTeMaTHKe y  OOYy4YalolIMXCS ~ COBEpIICHCTBYETCS ~ SMOLMOHANBHBIA  HHTEIJIEKT,
Mpenoaralonmii copMrupoBaHHOCTS:
— caMoperyJnpoBaHHUs, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATD

OTBETCTBCHHOCTbH 3a CBOC IIOBCICHHUC, CIIOCOOHOCTh AJAIITUPOBATHCA K OMOIIHOHAJIbHBIM
HU3MCHCHUAM U IIPOSABIIATDH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

- BHy’TpeHHefI MOTHBalu, BKJ'II-O‘IaI-OH_[eﬁ CTPEMIICHUE K IOOCTHXXCHHIO LECJIW M YCIIEXY,
OIITUMHU3M, NHUIIUATHBHOCTb, YMCHHC ,HeﬁCTBOBaTB, HUCexXoasa n3 CBOUX BO3M0)KHOCTCI>1;

— OMIIaTHuH, BKJ'IIO‘I&IOI_Heﬁ CIIOCOOHOCTH ITOHUMATh OMOIHOHAJIIBHOC COCTOSAHUEC OPYIrUX,
YUYUTBIBATE €TI0 IIPU OCYHICCTBJICHHH KOMMYHHUKaAIIUH, CIIOCOOHOCTE K COYYBCTBHIO H

COIICPCIKNBAHUIO,

— COIHMAJIBbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTD BBICTPAanBATh OTHOLICHUA C APYTUMHU
JJFOAbMU, 336OTI/ITBC$I, MMPOABJIATb HHTCPEC U pa3PCIIaATh KOH(bJ'II/IKTBI.

B pesynerate usydyenus yuebHoro npeamera OVYIIn.03 Marematuka y oOydaromerocs
Oyayr chopMUpoBaHBl MeTamnpeAMeTHbIe PpPe3yJbTaThl, OTPAKCHHbIE B YHUBEPCAIbHbIX
y4eOHBIX JIeHCTBMSIX, a MMEHHO — TII03HaBaTeJbHbIE YHHUBEpCAJIbHBbIE Y4eOHbIE eHCTBHS,

KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘Ie6HLIe ﬂeﬁCTBHH,

y‘{e6HLIC HeﬁCTBHH, COBMCECTHAA ACATCIbHOCTD.

PEryJIITUBHBIC YHUBCPCAJIBHLIC

MeTaHpeﬂMeTHHe PE3YyIbTAThl OCBOCHUS IPpEAMETA:

MertanpeaMeTHble | YHUBepcaabHble yueOHbIe aeiictBus (YY) YTouHeHHbIE YHHMBePCAIbHbIE
pe3yJbTaThl, @1rOoC COO yueOHble geiictBus (YY) @OII
OTpa’KeHHbIE B COO

YHUBEPCAJIBHBIX

y4eOHBIX

JAeHCTBHAX

Ognanienne a) 0a30BbIC JIOTHUYECKIE ACHCTBUS: 1) Ga30BBIC JIOTHIECKUE ICHCTBHS:
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YHHUBEPCAITLHBIMU
YIeOHBIMU
MMO3HABATEILHEIMU
JICUCTBHUSIMU:

—  €caMOCTOSTENLHO (hOPMYITUPOBATE U
aKTYyaJIM3UPOBATh MPOOJIEMY, PACCMATPUBATh
€e BCECTOPOHHE;

— yCTaHAaBJIMBATH CYIECTBEHHBIN MPU3HAK UITH
OCHOBAHUS [UTsl CPABHEHHMS, KITACCU(PUKAIIUH U
00001IeH S,

—  ONpEeNessTh IENH AeATEIBHOCTH, 3a1aBaTh
napameTpbl U KPUTEPUH UX JOCTHKEHUS;

—  BBIIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B
paccMaTpUBaeMBbIX SIBICHUSIX;

— BHOCHUTH KOPPEKTUBBI B JICATEILHOCTD,
OlIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIEAM,
OLIEHUBATh PUCKH MOCIIEACTBHIMA
JESITENBHOCTH;

— pa3BHBATh KPEATUBHOE MBIIILIEHHE TIPH
PELIEHUH XKU3HEHHBIX TPOOIIEM;

— BBIABIIATH M XapaKTEPHU30BaTh
CYIIECTBEHHBIEC IPU3HAKH
MaTeMaTHIeCKUX 00bEKTOB,
MOHSITUNA, OTHOILIEHUN MEXIY
MOHATHSIMH, (HOPMYITHPOBATH
ornpejieNieHus] TOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN
MPU3HAK KIIaCCU(PHKAIHH,
OCHOBaHU JIJIs1 0000IICHHS U
CpaBHEHUS, KPUTCPHUU
MPOBOJIUMOTO aHAJIH3a;

— BOCIPUHUMATH, (HOPMYIIUPOBATH U
NpeoOpa3oBbIBATH CY)KICHUSL:
YTBEPAUTEIBHBIC U
OTpHILIATEIILHBIC, CTUHIYHEIC,
YacTHbIC U O0IIME, YCIOBHBIE,

— BBISBJISAITH MATEMAaTHYCCKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpOTHUBOpeUrs B (paKkTax, TaHHBIX,
HAOIOCHUSIX ¥ YTBEPIKICHHUSIX,
npeanaratb KpUTEPUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUI];

— JACJIaTh BBIBOAbI C HCIIOJIB30BAHHEM
3aKOHOB JIOTUKH, JEAYKTUBHBIX U
UHIYKTHBHBIX yMO3aKIHOUEHUH,
YMO3aK/I4YECHUI 110 aHAJIOT 1Y,

— IPOBOANUTH CAMOCTOATENBHO
JIOKa3aTenbCTBA MATEMAaTHUECKIX
YTBEP)KICHUH (TIPSIMBIE U OT
MIPOTHUBHOTO), BEICTPAaUBATh
apryMeHTaluIo, IPHUBOAUTH
MIPUMEPBI U KOHTPIIPUMEPHI,
00OCHOBHIBAaTh COOCTBEHHBIE
CYXIICHHS U BBIBOIBI;

— BBIOMpATH CIIOCOO pemIeHus
yueOHO#M 3a/1auu (CpaBHUBATh
HECKOJIBKO BaPUAHTOB PEIICHHS,
BBIOMpATH HanboIee MOAXOIAIINI
C y4E€TOM CaMOCTOSITENIFHO
BBIJICIICHHBIX KPUTEPHUEB).

0) 6a30BbIC HCCIIEIOBATENILCKAE JCHCTBYS:

— BJAJETh HABBIKAMU y4€OHO-
HCCIIEI0BATENBCKOM U MPOEKTHOM
JeSITeITbHOCTH, HABBIKAMH Pa3peIeHUs
mpobiem;

—  CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITETFHOMY TTOUCKY METOJIOB
pelIeHHs TPaKTHIECKUX 33124, IPUMEHEHUIO
Pa3TUYHBIX METOIOB TIO3HAHMS,

— OBJIaJICHUE BUJAMHU JEITEILHOCTH 110
TTOyYCHHUIO HOBOTO 3HAHUS, €TO
WHTEPIIPETANNH, IPEOOPA30BAHUIO U
TIPUMEHEHHIO B PA3IMIHBIX YIeOHBIX
CUTYaIIUsX, B TOM YHCJIE MIPH CO3TaHUN
y4eOHBIX ¥ COUANBHBIX TIPOCKTOB;

— (opMHpOBaHNE HAYYHOTO THIIA MBIIIICHUS,
BJIaJICHUE HAyYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU TIOHATHSAMHU U METO/IAMH;

— CTaBUTH U HOPMYIHUPOBATH COOCTBEHHEIC

2) 6a30BBIC UCCIIE0BATEILCKIE

IEUCTBUSI:

— HCIOJIB30BAThH BOMPOCHI KaK
WCCIIEOBATENbCKII HHCTPYMEHT
MO3HaHUS, POPMYITHUPOBATH
BOTIPOCHI, (PUKCHPYIOIIIE
MIPOTHUBOpEYIE, IPOOIIEMY,
yCTaHaBIMBATh HCKOMOE U IAHHOE,
(hopMHUpPOBATH THITOTE3Y,
apryMEHTHPOBATh CBOIO MTO3HIIHIO,
MHEHHE;

— -IIPOBOJIUTH CAMOCTOSITEIBHO
CIJIAaHNPOBAHHBIA YKCTIEPUMEHT,
WCCIIEZIOBaHNE TI0 YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYECKOT 0
00BbeKTa, SBIEHHMS, TpoIlecca,
BBIIBJICHUIO 3aBHCHMOCTEH MEXIy
00BEKTaMH, SBJICHUSIMH,
nporeccamy;

— caMOCTOSITENbHO ()OPMYINPOBATh
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3aJ]a4u B 00Pa30BATEIbHOM ACSITSTBHOCTH 1
JKM3HEHHBIX CHTYaIUsX;

BBISIBJIATh IPHYMHHO-CIICJCTBEHHBIC CBSA3U U
aKTyalIu3UpOBATh 3a]1a4y, BHIIBUTATh
THIIOTE3Y €€ PelIeH s, HAXOAUTh apTyMEHTHI
JUTS IOKA3aTeIbCTBA CBOUX YTBEPIKICHHH,
3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS
AHANN3UPOBATH MMONTYICHHBIC B XOJIC PEIICHUSI
3a]1a4M Pe3yIbTaThl, KPUTHYESCKH OI[CHHUBATD
HX JIOCTOBEPHOCTBH, MPOrHO3UPOBATh
W3MEHEHHE B HOBBIX YCIIOBHSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIICHABATh
MPUOOPETEHHBIH OIIBIT;

pa3pabaThiBaTh IUIAH PEHICHHs POOIEMBI C
YUYETOM aHAJIHM3a UMEIOIIMXCS MaTePUATbHBIX
U HEeMaTepHAaJIbHBIX PECYPCOB;

OCYILECTBISITh [IeJICHATIPABICHHBII TOMCK
nepeHoca CPeCTB U CIOCOO0B ISHCTBHUS B
npoQeCCHOHATIBHYIO CPELY;

YMETh MEPEHOCHTh 3HAHHS B TIO3HABATEIHLHYIO
U MPAKTUYECKYIO 001acTh
KHU3HCACATCIBHOCTH,

YMETb UHTEIrPUPOBATH 3HAHUSA U3 PA3HBIX
TpeAMETHBIX 00IacTeif;

BbIABUTaTb HOBBIC UCHU, IpEAJIaraTh
OPUTHHAJIBHBIC TOAXO/bI U PCUHICHUA,

CTaBHUTH MPOOJIEMBI H 3a/1a4UH, TOMYCKAIOIIHE
QJIbTCPHATHBHBIC PEIICHHS;

0000IIEHUS ¥ BBIBOABI 1O
pe3ysibTaTtaM MpOBEICHHOTO
HAOJIIOIEHHS], UCCIICIOBAHMS,
OIIEHUBATh JOCTOBEPHOCTh
MOJTYYSHHBIX PE3Y/IbTATOB,
BBIBOJIOB M 0000IIEHNA;

— MPOTHO3UPOBATH BO3MOYKHOE
pasBHUTHE MPOIECCa, a TAKKE
BBIJIBUTaTh TPEIIOIOKEHHS O €r0
Pa3BUTHH B HOBBIX YCITOBHSX.

B) paboTa ¢ uHpopMarmeii:

BJIaJIETh HaBBIKAMU NOJITy4eHHs HH(OopMaIn
U3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSATEIIBHO OCYLIECTBIATh OKCK,
aHaJIN3, CUCTEMATH3aLUIO 1 HHTEPIPETALHUIO
uH(OpMAaLUK Pa3TUYHBIX BUJOB U (HOpM
NIpeNICTaBIICHUS;

CO3/1aBaTh TEKCTHI B PAa3IMYHBIX (opMaTax C
y4eTOM Ha3Ha4eHUs HHHOpMaUH U LETEeBOH
ayJIMTOPUH, BEIOHPast ONITUMAIBHYIO (popMy
NPEeNICTaBICHUS U BU3yaH3allHiu;

OLICHNBATh JOCTOBEPHOCTH, JIETUTUMHOCTD
nH(OpPMaLUH, €€ COOTBETCTBUE IPABOBLIM H
MOpAIBEHO-3THYECKUM HOpMaM;
HCIIONB30BATh CPEICTBa MHPOPMALMOHHBIX 1
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHM3aLMOHHBIX 3a]a4 ¢ COOMIOACHHEM
TpeGOBaHUI HPrOHOMHUKH, TEXHHKU
0€e30IMaCHOCTH, TUTUEHBI,
pecypcocOepexeHns1, MPABOBBIX M ATUYECKUX
HOPM, HOPM HH()OPMAIIOHHOMI
0e30MacHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHI
nHpOopManuH, HHHOPMAITMOHHOH
0€30MacHOCTH JIMYHOCTH.

3) pabora ¢ unpopmarueii:
-BBISIBIISATH JeQUIMTH MHPOPMAIHH,
JJAHHBIX, HEOOXOAUMBIX JJIsl OTBETa
Ha BOIIPOC U JUIS PEIICHUS 3a1a4H;
-BBIOMpAaTh HHPOPMALIUIO U3
HCTOYHHMKOB Pa3IMYHBIX TUIIOB,
aHaIN3UPOBATh, CHCTEMaTH3UPOBATh
Y HHTEPIIPETHPOBATH HH(OPMALIUIO
Pa3IMYHBIX BUIOB U GopM
IpeCTaBICHIS;

-CTPYKTYpUPOBaTh HHPOPMAIIHUIO,
NPEICTABIATE €€ B Pa3INYHBIX
(hopmax, WLTIOCTPUPOBATH
rpadugecku;

-OLICHHUBATh HA/ISKHOCTh
MH(POPMALIUH 10 CAMOCTOSTEIHHO
cOpMYIHPOBAHHBIM KPUTEPHSM.

Osnagenne
YHHUBEPCAITEHBIMU
KOMMYHUKATHBHBIM
H JCHCTBHUSIMU:

a) oOmIeHue:

OCYIIECTBILSITh KOMMYHHKAIIHA BO BCEX
cdepax KU3HH;

pacno3HaBaTh HeBepOaJbHBIC CPECTBA
O0OLIEeHHS, TOHUMATh 3HAYCHHUE COLUATIBHBIX
3HAKOB, PACIIO3HABATH MPEIIOCHUTKI
KOH(JIMKTHBIX CUTYyallHii M CMSTYATh

1) obmienHwme:

— BOCIIPUHUMATH ¥ (POPMYIUPOBATH
CyKICHHS B COOTBETCTBHH C
YCIOBHSMH ¥ TEISIMH  OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBHIpaXKaTh
CBOI0O TOUYKY 3pCHHS B YCTHBIX H
MHCEMEHHBIX ~ TEKCTaX, JaBaTh
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KOH(JIUKTBI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOILEHUS U
B3aMMOJCHCTBYS;

apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh
CMSIT9aTh KOH(IINKTHBIE CUTYaIHH;
Pa3BepHYTO U JIOTUYHO U3/1araTh CBOIO TOUKY
3pEHUS C UCIIOIBb30BAaHNEM SI3BIKOBBIX
CPEJCTB;

MOsICHCHUA IO XO4Yy PpCUICHUSA

3aJauH, KOMMEHTHPOBATh
TIOJTYYCHHBIN pe3yNbTaT;

—B Xole oOcyxkneHUusS 3a1aBaTh
BOIIPOCHI o CYILECTBY

00CyKITaeMOH TEeMBI, TPOOJIEMEI,
periaeMoi 3a/1aud, BBICKAa3bIBAThH
uIed, HaleleHHbIE Ha  TOHCK
pCIICHHUS,  COMOCTABNIATH  CBOH
CYKJICHUS C CYKACHUSAMH IPYTuX
YYaCTHUKOB Jiasora,
00HapYKUBATh pasiuume u
CXOJICTBO MO3MLIUH, B KOPPEKTHOM
thopme (hopmynupoBaTh
pasHoracHs, CBOM BO3paKeHNUSI;

— MPeNCTaBIIATh pe3yNbTaThI
pellleHUsT 3aja4d, 3KCIepUMEHTa,
UCCIEIOBaHMS, MpOeKTa,
CaMOCTOSITENILHO BHIOUPATH (hopMaT

BBICTYIUIGHHST C y4eTOM 3ajad
Npe3eHTallud M 0COOEHHOCTEH
ayJIUTOpHUH.

0) coBMecCTHasl eITeIbHOCTS! 2) coBMeCTHAas AeATENbHOCTb:

— TIIOHHUMAaTh U UCIOJIB30BaTh NPEUMYIIIECTBA — IIOHHUMAaThb u HCII0JIb30BaTh

KOMaH/THOM 1 MHAWBULyaJIbHOU pabOoThI; IpeUMYIIECTBA  KOMaHIHOM U

— BbIOMpaTh TEMATHKY U METOJIbI COBMECTHBIX WHJIVBHUAYaAIbHOM  pabOThl  mpH

JICUCTBUH C y4€TOM OOLIMX WHTEPECOB U peleHnu y4eOHBIX 3aj1ay,
BO3MOXKHOCTEH Ka)<I0r0 YJIeHA KOJUIEKTUBA; NPUHUMATh  LENb  COBMECTHOM
— IIPUHHMMATh LIEJIM COBMECTHOM AEATEIbHOCTH, NEATEIPHOCTH, IJIAaHUPOBATH
OpraHu30BBIBATh U KOOPAWHUPOBATH OpraHM3aIMI0 COBMECTHON paboTsl,
JNIEWCTBHUS MO €€ JOCTHIKEHHUIO: COCTaBJIATh pacnpencisiTh BH/IbI pabor,
IUIaH JEHUCTBUM, pacpeAesaTh POJId C yYETOM JoropapuBaThbCs, 0bcyx1aTh
MHEHHH yJaCTHUKOB 00CYXKIaTh PE3yIbTAThI mpouecc M pesynbTaT  paboTsl,
COBMECTHO# paboTHT; 0000IaTe MHEHHS HECKOJIBKHX

— OlICHHUBATh KaueCTBO CBOETO BKJIaJa U JTOICH;

Ka)JIOTO YU4aCTHHKA KOMAaH/Ibl B OOIIHI — y4acTBOBaTh B IPYIIIOBBIX (hopmax
Pe3yIbTaT Mo pa3pabOTaHHBIM KPUTEPHSM; pabotel  (oGcyxaenHus, — oOMeH

IpeAaraTb HOBBIE MIPOEKTHI, OLIEHUBATh UCH
C TTO3UIIMY HOBU3HBI, OPUTHHAJIBHOCTH,
NIPaKTU4YECKOW 3HAUUMOCTH;

KOOPJMHHUPOBATH U BBIIOIHAITE paboTy B
YCIIOBHSAX PEATbHOTO, BUPTYAIBHOTO U
KOMOHMHHPOBAHHOTO B3aMMOACHCTBUS;
OCYIIIECTBIISITH TIO3UTUBHOE CTPATETHIECKOE
TIOBE/ICHHE B PA3INYHBIX CUTYAIHAX,
MIPOSIBIIATH TBOPYECTBO U BOOOpaxKeHNE, OBITH
VMHHIMATHBHBIM

MHEHHH, "MO3TOBBIE ITYPMH"' U
WHBIE), BBIIOJHATH CBOIO 4YacTb
padoTBl M KOOPAMHHPOBATH CBOM
JNEeHCTBUA C [IPYTUMH YJI€HaMH

KOMaH/pl, OIICHHBATh KaueCTBO
CBOETO BKJaja B OOLIMHA MPOIYKT
o KPHUTEPHSIM,

chOopMYIHPOBAHHBIM yIaCTHUKAMH
B3aUMOJIEHCTBHSI.

OBnajeHue
YHHUBEPCAITEHBIMHU
PETYASTHBHBIMH
JNEeNCTBUSIMU

a) caMOOpTaHU3aIU:

CaMOCTOSITENTFHO OCYIIECTBIIATh
ITO3HABATENBHYIO JCSITENBHOCTD, BEISIBIISATE
pOoOJIEMEBI, CTaBUTh U (POPMYIIUPOBATH
COOCTBEHHBIE 33249 B 00pa30BaTENBHOM
JIeSITeITbHOCTH M JKU3HCHHBIX CUTYAIUX;
CaMOCTOSITEITFHO COCTABIIATH IIAH PEIICHNUS
TPOOJIEMEI C YYETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1
MPEANOYTEHUH;

JIABaTh OLIEHKY HOBBIM CHUTYAIIHSIM;
pACIIUPATE paMKH YI€OHOTO IIpeIMeTa Ha
OCHOBE JIMYHBIX MPEIIIOYTSHHIIA;

1) camoopranm3anms:

— COCTaBJIAITH  IUIaH,  AJTOPHTM
pelIeHNs 3a1a4H,
— BBIOMpATh CHOCOO peIIeHus ¢

YUETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH,

— apryMEeHTHPOBAThH "
KOPPEKTHPOBAThH BapUaHTHI
pelmleHHiH ¢ y4eToM  HOBOM
nHpopManuH.
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JIeNIaTh OCO3HAHHEIHN BBIOOD,
apryMEHTHPOBATh €ro, OpaTh
OTBETCTBEHHOCTD 32 PEUICHHUE;

OLICHUBATH MPUOOPETCHHEIN OIIFIT;
CIOCOOCTBOBATH (POPMUPOBAHHIO U
TIPOSIBIIEHUIO ITUPOKOM 3PYIUIIUU B Pa3HBIX
001aCcTIX 3HAHUH, TIOCTOSHHO TOBBIIIATH CBOH
00pa3oBaTeIbHBIN U KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTH
KOPPEKTUBBI B IEATENLHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YNIHTATOB IIEJISIM;

BJIaJICTh HaBBIKAMU MTO3HABATEIIBHON
pedIiekcuu Kak OCO3HAHUS COBEpPIIaeMbIX
JIEICTBUI U MBICIIUTENIBHBIX MPOIECCOB, X
pe3ybTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMbI PEPIICKCHH TS
OLICHKHU CHUTYAI[UH, BEIOOpA BEPHOT'O PEIICHUS,
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO
MIPUHUMATD PEIIEHUS 10 UX CHUKEHHUIO;

B) OMOIIMOHANILHBIA UHTEIJIEKT,
npeAnoiararoiui ¢choOpMHUPOBAHHOCTS:
CaMOCO3HAHUS, BKIIOYAIOIIETO CITOCOOHOCTD
MMOHUMATh CBOE SMOIIHOHAIBHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOMN
SMOIMOHANBHO# c(epsbl, ObITh YBEPEHHBIM B
cebe;

CaMOPETYJINPOBAHUS, BKIIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE TPUHUMATD
OTBETCTBEHHOCTH 3a CBOC IIOBEJICHMUE,
CIOCOOHOCTD a/IaITUPOBATHCS K
SMOLIMOHANBHBIM U3MEHEHHUSAM H MIPOSIBIATH
THOKOCTb, ObITH OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTUBALIMY, BKIIOYAOUIEH
CTpEMJIEHHE K JOCTIDKEHHIO LIENIN U YCIIEXY,
ONTUMH3M, HHUIIMATHBHOCTb, YMEHHE
JIEHACTBOBATh, UCXOS U3 CBOUX
BO3MOKHOCTEH;

SMITIATHH, BKIIOYAIOIIEH CIIOCOOHOCTD
IIOHUMATh 3MOILMOHAIBLHOE COCTOSHUE
JIPYTUX, YIUTHIBATh €T0 MIPU OCYILECTBICHUH
KOMMYHHKAIIHH, CIIOCOOHOCTD K COYYBCTBHIO
U CONepeXUBaHUIO;

COIIAIbHBIX HABBIKOB, BKIIFOUAIOIINX
CIIOCOOHOCTH BHICTPAMBATh OTHOIICHUS C
JOPYTUMH JIOAbMH, 3a00TUTHCS, TIPOSIBIISATH
WHTEPEC U pa3peniath KOH(IUKTHI;

2) CaMOKOHTPOJIb:

— BJIAJICTh HaBBIKAMU
MO3HABATENILHOM peiekcun  Kak
OCO3HaAHUSI COBEPIIAEMBIX
eHCTBHN Hu MBICIIUTENbHBIX
MPOIECCOB, UX  pe3ynbTaToB,
BIAJCTh crocobaMu
CaMOIPOBEPKH, CaMOKOHTPOJISI

npolecca W pe3ynbTara pelieHus
MaTeMaTUYECKOM 3aauu;

—IPEIBUIACTh TPYJHOCTH, KOTOpHIE
MOT'YT BO3HHUKHYTh TPH PEILICHUH
3a/laud, BHOCHUTb KOPPEKTHUBHI B
JIEITENBHOCTE HA OCHOBE HOBBIX
00CTOATENLCTB, JIaHHBIX,
Haﬁ}leHHbIX OI_HI/I6OK, BBISIBJICHHBIX
TPYAHOCTEN;

— OLCHUBATH COOTBCTCTBUC
pe3yaprata IEeId W YCIOBHSIM,
OOBSICHATh TPHYMHBI JOCTHXKEHHUS
WIN HE JIOCTW)KCHHS PEe3yJbTaTOB
JIeATENIbHOCTH, HaXOIHUTh OIIUOKY,
JlaBaTh OILIEHKY MPHOOPETEHHOMY
OIIBITY.

T) IpuHATHE ce0s U IPYTUX JTIOACH:

MIPUHAMATH ce0sl, MOHUMAasi CBOM HEAOCTATKH
1 IOCTOMHCTBA;

MIPUHAMATh MOTHBBI M apTyMEHTHI APYTUX
JIIOJEH IPU aHAJIN3€e PE3YAbTATOB
JIeATENBHOCTH;

TIPU3HABATh CBOE MPABO M IPABO APYIHX
JIFOJIel Ha OIIMOKH;

pa3BUBAThH CIIOCOOHOCTH MOHUMATH MUP C
O3 APYrOro YesioBeKa.

3) mpuHsATHA ce0s M IPYTUX JIOACH:

— NMOHUMATh n HCTIONb30BATh
MpeuMYIIECTBA  KOMaHAHOH U
WHIVBHAYaATbHOM  paboTBl  IpH
pemieHnn yaeOHBIX 3a/1a4,

— MPUHUMAaTh  [€JIb  COBMECTHOM
JIeATEbHOCTH, TUTAHUPOBATh
OpraHM3aIII0 COBMECTHOH PabOTHI,
pacrpenensiTh BHIIBI pabor,
JIOTOBapHBATHCH,

— o0CyXJaTh TPOIECC W Ppe3ynbTaT
paboTHI, 0000maTh MHEHUS
HECKOJIbKHX JIIOZIEH;

— y4acTBOBaTh B IPYNNOBHIX (hopmax
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pabotel  (0oOCykaeHUs, o0OMeH
MHEHHH, "MO3rOBbleé WTYpMBI" U
WHEIE),

— BBITIOJTHATH CBOIO YacThb paboTHl U
KOOPAWHHUPOBATh CBOM JEUCTBHSA C
JPYrUMU 4JIeHaMU KOMaH/IbI,

— OIIEHMBATh KAYECTBO CBOETO BKJIa/1a
B OOLIMH MPOIYKT 10 KPUTEPUSIM,
cOpMyITHPOBaHHBIM yIaCTHUKAMHU
B3alMOJICHCTBUSI.

OcBoenne yuebnoro mpenmera OVYIIn.03 Maremarnka crocoOcTByeT (HOPMUPOBAHUIO
00X KOMIIeTEeHIHIi:

OK O01. BeiOupath cnocoObl pemieHusi 3anad Npo(ecCHOHATBHOW NeATeIbHOCTH
MPUMEHUTENBHO K Pa3JIMUYHbIM KOHTEKCTaM;

OK 02. HMcnonb3oBaTb COBPEMEHHBIE CpEICTBAa IOWUCKA, aHAJIW3a U HHTEPIpPETALUU
nHpopmaluy, 1 MHMOPMAIIMOHHBIE TEXHOJOTHU Ui BBIMOJHEHUS 337ad MPOQPecCHOHAIbHOMN
NeSITENIbHOCTH;

OK 03. [TnanupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U JTMYHOCTHOE
pa3BHUTHE, MPEANPUHUMATEILCKYIO JEATEIbHOCTh B NMpOoQeccruoHaNbHON cdepe, MCIOoIb30BaTh
3HAHMUS 10 MPABOBOM U (PUHAHCOBOI rPaMOTHOCTH B PA3IMUHBIX )KM3HEHHBIX CUTYaLIUSX;

OK 04. D¢ddexTrBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymiecTBisTh yCTHYIO M NMHCbMEHHYI0O KOMMYHUKAIIMIO Ha TOCYJapCTBEHHOM
si3p1ke Poccuiickoit Denepanuul ¢ yaeToM 0COOEHHOCTEH COIMABHOTO U KYIbTYPHOTO KOHTEKCTA;

OK 06. [IlposaBasiTe TIpaXAAHCKO-MATPUOTHYECKYIO TMO3ULHIO, JEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJCHHE Ha OCHOBE TPAIUIMOHHBIX POCCUICKUX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM TapMOHM3AIMHM MEXHAIIMOHAIBHBIX U MEXPEITUTHO3HBIX
OTHOIICHU, TPUMEHATH CTAaHAAPThl aHTUKOPPYIIIMOHHOTO TIOBE/ICHUS;

OK 07. CopneiicTBOBaTh COXPaHCHHIO OKpYXKAIOUIEH Cpelbl, pPecypcocOepexeHuto,
NPUMEHATh 3HAaHUS 00 W3MEHEHHMH KIMMaTa, MPUHIUIBL OepexIMBOrO MPOU3BOJICTBA,
3¢ deKTUBHO JeCTBOBATH B YPE3BBIYANHBIX CUTYAIIUSX;

OK 08. Ucnons3oBath cpeacTBa GU3HUESCKON KYIbTYPBI 11 COXPAHCHUS U YKPEIUICHUS
310pOBbs B Mpoliecce MpohecCHOoHANBHOM NesITeNbHOCTH U MOAJIEp>KaHus HE0OXOAUMOTO YPOBHS
(bu3nyecKoi MoAroTOBIEHHOCTH;

OcBoenne yueOHoro mpeamera OVIIN.03 MaremaTtuka JODKHO CHOCOOCTBOBATh
(dhopMUpOBaHUIO NPO(ecCHOHATbHBIX KOMIETEeHIIUIH

IIK 1.1. Co3maBaTh TEXHUYECKHE PUCYHKA M OSCKU3bl HU3JEIUH, MOJCIBHBIX PSAIOB,
KOJUIGKIIMI, C TPUMEHEHHEM pa3INYHbIX HCTOYHHKOB C Y4YE€TOM CBOMCTB MaTepUaloB U
O0COOCHHOCTEH 1IeNIeBOT0 PhIHKA.

[IK 2.1. BeInoaHATh YepTeku 6a30BbIX KOHCTPYKLUN HU3IEITHA.

[IK 2.2. MonenupoBaTh U3A€TIHS pa3IUYHbIX BUJIOB Ha 0A30BOM OCHOBE.

IIK 3.1. Beibupath panuroHalbHbIE CLIOCOOBI TEXHOJIOTHH M TEXHOJOTUYECKUE PEKUMBI
MIPOU3BO/ICTBA IIBEHHBIX U3/ICITHIA.

IIK 3.2. CocrtaBiiTh TEXHOJOTHYECKHE KapThl (IOCIEIOBATEIBHOCTH) BBIOJIHAEMbIX
orepanuii Ha HOBbIE MOJIEIH IIBEHHBIX U3JEIINNA B COOTBETCTBUM C HOPMaTUBHOM

CoorHomienne o0mmx kommerenuuit PIroC CIIO 29.02.10 KoncrpyuposaHue,
MOJICJINPOBAHNE M TEXHOJOTHSl M3rOTOBJICHMS H3JeJHMi JIErKOH NPOMBINLICHHOCTH (IO
BH/IaM), JTUYHOCTHBIX Pe3yJbTATOB H METANPEeIMETHBIX Pe3yJIbTATOB

O0mue KoMNIeTeHINH JIM4HOCTHBIE Pe3yJIbTATBI MetanpeameTHblie pe3yabTaTthl ®OII COO
Proc C1o 29.02.10 ®OI1 COO
OK 01. Berbupatb ciocoObt 1) 6a30BBIC JTIOTHYECKUE NCHCTBHS:
8) LEHHOCTH HAy4YHOTO
pemieHus 3a1a4q S— —  BBUIBIITH M XapaKTEPU30BaTh CYIECTBEHHBIC
poecCHOHANBHOM ' MPU3HAKH MaTeMaTHIECKUX 00BEKTOB,
— chopMHPOBAHHOCTh
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JCATCIIBHOCTH
MNPUMCHHUTECIILHO K

Pa3JIMYHBIM KOHTCKCTAM,

MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO
pasBuTHS HAYKH u

00IIIECTBEHHON TIPaKTHKH,

— [IOHUMaHHe MaTeMaTHIECKOH
HayKu KaK cepsl
YeJI0BEUECKOH IeITeTLHOCTH,
9TalmoB €¢  Pa3BUTUS U
3HAUYUMOCTH JJISL  Pa3BHUTHS
[MBUITH3A1IHH,

— OBJaJICHUE S3BIKOM
MaTeMaTHKH U
MaTeMaTHYECKOH KYyJIbTYpOH
KaK CpEICTBOM  IO3HAHUS
MUpa,

—TOTOBHOCTh  OCYILECTBIIATh
MPOEKTHYIO u
UCCIIE[I0BATENBCKYIO
JIeSITeIbHOCTh

WHAWBUAYAJIbHO U B TPYTIIIE.

TIOHSATHIA, OTHOIICHWA MEKIY MOHATHSIMH,
(hopMyIHpOBaTE  ONPEACICHHUS  TOHSITHIA,
YCTaHABJIMBAaTh  CYILIECTBEHHBI  NpHU3HAK

KJIaccu(UKAIMH, OCHOBAHUS TSl 000OIICHUS U
CpaBHEHUS, KPUTECPHUHU TIPOBOAMMOrO aHAJIH3A;

—  BOCIIPUHHMATh, (hopmynupoBatb u
peoOpa3oBbIBAThH CY)X/ICHUS: YTBEPAUTEIbHBIE
W OTpUIATeNbHble, €IUHWYHBIC, YacTHBIE U
o0I11I1e, YCIOBHEIC,

—  BBUBIITH MaTeMaTHYeCKHE 3aKOHOMEpPHOCTH,
B3aMMOCBS3M M MpOTHBOpeuMsi B (akrax,
JAHHBIX, HAONIONEHUAX M  YTBEP)KICHUSIX,
npemiaratb  KpUTEPUM ISl BBISIBJICHHS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

— Jlenath BBIBOJBI C HCIHOJB30BaHHEM 3aKOHOB

JIOTHKH, JEAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKJTIOUEHHI o
AHAJIOTHH;

— TPOBOAMUTH CAaMOCTOATENILHO JIOKAa3aTesIbCTBA
MaTeMaTHYECKHX YTBEP)KIEHUH (TpsMBbIE U OT

MPOTHBHOTO), BBICTPaNBaTh AaPTryMEHTALUIO,
PUBOJUTL INPUMEPBl U  KOHTPIPUMEDHI,
00OCHOBBIBaTh COOCTBEHHBIE CYXICHUS U
BBIBOJIBI;

— BbIOMpaTh croco0 penreHus y4eOHOW 3aaaun
(cpaBHHBaTh HECKONBKO BapHaHTOB pPELICHHS,
BBIOMpaTh HauOoliee MONXOIAIINI C Y4eToM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

2) 6a30BbIE UCCIICIOBATENBCKUE JCHCTBHS:

—  HCIOJIb30BaTh BOITPOCHI Kak
UCCIEOBATENbCKIUIT MHCTPYMEHT TO3HAHUS,
(dopMmynupoBaTh  BOMpOCH],  (ukcHpyromUe
NpOTHBOpEYHe, Mpo0ieMy, YyCTaHABIMBATH
MCKOMOE M JaHHOe, ()OpPMHUpPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3HIIHIO, MHEHHE;

—  TMPOBOAWUTH CAMOCTOSITENLHO CIUIAHUPOBAHHBIN

9KCIIEPUMEHT, HCCIIeIOBaHUE o
YCTaHOBJICHHIO 0cOo0eHHOCTEeH
MaTeMaTH4ECKOro 00BeKTa, SIBJICHMS,

IPOILIecCa, BBIABICHUIO 3aBHCHMOCTEH MEXTY
00BEKTaMH, SBICHUSIMH, [IPOLIECCAMH;

—  CaMOCTOSITETHHO (OPMYIHPOBATE 00OOIIECHUS
U BBIBOABI IO pE3yNbTaTaM MPOBEICHHOTO

HAONIIOIEHUs,  WCCIIEJOBAaHHUS,  OLIEHWBATH
JIOCTOBEPHOCTh ~ MOJYYEHHBIX  PE3YIbTATOB,
BBIBOJOB 1 0000IIEHHI;

—  MPOTHO3UPOBATh BO3MOXKHOE pa3Butue

Iporecca, a TAaKKE BBIABUTATh IIPEAIIOTOXKECHU A
0 €0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

OK 02  Hcnomb3oBaTh
COBpEMEHHbBIE cpencra
MOUCKA, aHamn3a "
HMHTEPIPETALUH
nHpOPMALINH, u
WHPOPMAIIMOHHBIC
TEXHOJIOTUHI JUTst
BBITIOTHEHS 3amaq
podeCcCHOHATHHON
JIeSITeITPHOCTH;

OBnaneHre yHHBEPCaIbHBIMH TO3HABATEIEHBIMHU
IEUCTBUSIMU:

3) pabota ¢ nHpOpMAaIHEii:

—  BBIBIIATH AC(HUIMTHl HHPOPMALMHM, NAHHBIX,
HEOOXOAMMBIX Ul OTBETa Ha BONPOC W IS
pelIeHus 3a1a4y;

— BoOmpaTh WHOPMALMIO W3  HCTOYHHKOB
Pa3INIHBIX THIIOB, aHaIN3HUPOBATH,
CHCTEeMaTH3WpOBaTb W  HHTEPIPETHPOBATH

nHpOpManMIO pa3TUYHBIX BHIOB H  (HoOpM
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MPEACTaBICHNUS;
CTPYKTYPHPOBaTh HH(OPMAIHIO, IPE/ICTABIATh
€e B Ppa3IMYHBIX (opMax, HWILIIOCTPUPOBATH

rpaduyecky;
— OIEHWBaTh HAASKHOCTh HWH(OpMANUM MO
CaMOCTOSITEIIHHO cOpMyIHPOBaHHBIM
KPUTEPHUSIM.
6 TOBOTO BOCITUTAHUS: OgnazneHue UBEPCATBHBIMU  PETYIATHBHBIMU
OK 03 [IInanupoBaTh u ) TPY N . YHHBED pery
TOTOBHOCTh K Tpyny, | AeHCTBHAMU:
pear30BBHIBATH )
OCO3HaHHE nensoctu | 1. camoopraHusanus:
COOCTBEHHOE
TPYAOIIO0Hs, —  COCTAaBIIATH IUIaH, aJITOPUTM pELICHUs 3a]auH,
npoeccroHaNbHOE u 5 5
—  HHT K WYHBIM | — BBIOMpATh  CIT [IEHUS TOM
JINYHOCTHOE pa3BuTne, epec pasit . pa Crocot — pere 06 yHero
M I HOHAJILHOM UM nXcst B WU TBEHHBIX
TIpEIMPUHEMATEHCKYIO chepa podeccHOHATIBHO CIOUIMXCS  PEcypeo coOcTBe
eATENBHOCTD B JIEATENLHOCTH, CBA3AHHBIM C BO3MOXKHOCTEH,
. MaTeMaTHKOM u -
npodeccuonansHoll  chepe, aTeMaTUKO ee apryMeHTHpOBATE | KOppeKTHpOBATh
HCTIONB30BATE  3HAHMS MO TPUITOKEHUSIMH, BapUaHThl PEIIeHWH C y4eToM  HOBOIA
NpaBoBOH M  (uHamcomoii [ YMCHME coBepuiaTh nHpopmanum.
IPAMOTHOCTH B DA3HUHBIX OCO3HAHHBIN BBIOOP Oymymiel | 2) CAaMOKOHTPOJIb:
l'[pOd)eCCPIPI H pC€aJIn30BLIBATH - BJIaACTh HaBbIKaMH IIO3HABATCJIIbHOU

JKU3HCHHBIX CUTYyallUsIX;

COOCTBEHHBIC JKM3HEHHBIC
IUIaHBI,

TOTOBHOCTEL M CIIOCOOHOCTH K
MaTeMaTHYECKOMY
00pa3oBaHUIO u
CaMo00pa30BaHHIO Ha

IIPOTSHDKEHUU BCEU KU3HU,

pediekCuM  KaK OCO3HAHHS COBEPIIACMbIX
JIEUCTBUII M MBICIIUTENbHBIX MPOIECCOB, HX
pe3yJIbTaTOB, BJIaJIETh crocodaMu
CaMOITPOBEPKH, CAaMOKOHTPOJSI Tpoliecca U
pe3yiabTaTa peleHns MaTeMaTHIecKoi 3a1a4u;
NpeABUIETh TPYAHOCTH, KOTOpPBIE MOTYT
BO3HUKHYTh IIpU PELIEHUH 3aJa4d, BHOCHUTH

— TOTOBHOCTH K aKTHBHOMY KOPPEKTHUBEI B JEATEIBHOCTh HA OCHOBE HOBBIX
y4acTHIO B peLieHnu 00CTOSTENbCTB, AAHHBIX, HAHJEHHBIX OMHMOOK,
HPAKTHYECKUX 3a1aq BBISIBJICHHBIX TPYIHOCTEH;
MaTeMaTH4eCKON — OLICHHMBATh COOTBETCTBHE pe3yiabTaTa LENH H
HaIlpaBJICHHOCTH; YCIIOBUSIM, OOBSICHATh HNPUUYMHBI TOCTHXKCHUS
WITH HE JOCTIKCHUS Pe3yabTaToB
JEeATENbHOCTH, HAXOAWTh OIIMOKY, JdaBaTh
OLICHKY IPHOOPETEHHOMY OIIBITY.
OK 04. DddextrBHO
< 8) LIEHHOCTH HAy4YHOTO Osnanenue YHUBEPCATbHBIMH
B3aUMOJICHCTBOBATE U .
TIO3HAHUSA: KOMMYHUKATHBHBIMH JA€HCTBUAMU:
paboTaTh B KOJUICKTUBE U )
KOMAHIIE: — c(hOpMHPOBAHHOCTH 1) oOwenne:
’ MHPOBO33PEHHS, —  BOCIPHUHHMATH U OPMYIHPOBATE CY)KACHUS B
COOTBETCTBYIOLIETO COOTBETCTBHHM C YCIOBMSAMH M  LENSMHU
COBPEMEHHOMY YPOBHIO o0mIeHHs], SICHO, TOYHO, TPaMOTHO BBIPaXKaTh
pasBHTHS HaYKH u CBOIO TOYKY 3PEHHMS B YCTHBIX U MHCHMEHHBIX

OOIIIECTBEeHHOM MIPAaKTHKH,
MIOHUMAaHHE MaTeMaTHIECKON
HAyKH KaK cepsr
YeJIOBEUECKOM AEATENbHOCTH,
3TallOB €€  pasBUTUS W
3HAYMMOCTH JJISl Pa3BUTHSA
[MBWIN3ALIH,

OBJIaJICHUE SI3BIKOM
MaTEeMaTHKH "
MAaTeMaTU4YECKON KYJIbTYpOi

KaK CpEJCTBOM IIO3HAHUS
MHpa,

TOTOBHOCTb ~ OCYLIECTBJIATh
MIPOSKTHYIO u
HCCIIEI0BATENBCKYIO
JeSATENEHOCTb

WHAWBUAYAJIbHO U B I'PYIIIIC.

TEKCTaX, AaBaTh MOSCHEHUS 110 X0y peIleHHs
3aa4d,  KOMMEHTHPOBAaTh  IOJTY4EHHBIH
pe3yJibTart;

B XOzie OOCYXIEHMs 3aJaBaTh BOMPOCHI IIO
CYIIECTBY OOCY)KTa€MOH TeMBI, MPOOIEMBL,
pemraemoil  3amadd, BBICKA3bIBaTh  WJEH,
HalleJICHHBIC Ha TIOUCK pemIeHus,
COTOCTABJISITh CBOH CY)KICHUS C CYKACHUSIMHU
JIPYrUX y4acTHHKOB JHaiora, oOHapyKHUBaTh
pa3InyMe U CXOICTBO MO3ULIMH, B KOPPEKTHOM
dopme GopMyTHPOBATH PA3HOTIIACHS, CBOH
BO3pa)kKEHHUS;

MPE/ICTABIATE PE3YAbTAThl PEIICHUs 3aJaqH,
JKCIIEPUMEHTa,  HCCICOBAHMS,  MPOEKTa,
CaMOCTOSITETTHHO BBIOMpATh ¢dopmar
BBICTYIIJICHUS C YIE€TOM 3a7ay MPE3eHTALNH U
0COOCHHOCTEH ayIUTOpPHH.
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2) cOBMeCTHasI IeSITENbHOCTD:

— TOHMMaThb W WCIONB30BaTh MpPEHMYIIECTBA
KOMaH/HOH ¥ WHIMBHAYaJbHOW palboThl NpH
penieHnH y4eOHBIX 3aj7ad, NMPUHUMATh IIENb
COBMECTHOH  JIeATENIbHOCTH,  IUIAaHUPOBATH
OpraHH3aIHIo COBMECTHOM paborhl,
pacrpenensiTb BUAbl paboT, I0roBapHBaThCA,
o0CyKnaTh TIpoliecC M pe3ynbrar paboThl,
000011aTh MHEHHS HECKONBKUX JTIIOJICH;

—  y4acTBOBaTh B TPYMNIIOBBIX (hopMax padOTHI
(obcyxneHns, OOMEH MHEHUH, "MO3rOBBIC
IITYpMBI" ¥ WHBIE), BBINOIHATH CBOIO YacTh
paboTBl ¥ KOOPIMHUPOBATH CBOM JICHCTBUS C
JPYrMMHU  4WIEHaMH KOMaHIbI, OLICHUBATh
Ka4yecTBO CBOETO BKJIa/Ia B OOLIMH MPOIYKT MO
KPHUTEPHSIM, copMyITHpPOBaHHBIM
Y4aCTHUKAaMH B3aHMMOJICHCTBUSL.

OBnazieHnie  yHMBEPCAIBHBIMH  PETYJISTHBHBIMU

JIEHCTBUSIMU:

3) npuHATHS ce0s U IPYrUX:

- MOHMMAaTb M HCIOJbB30BaTh MPEUMYIIIECCTBA
KOMaH/HOM W WHIMBUAYaJbHOW pabOoThl MpHU
pelIeHny y4eOHbIX 3a/ad,

- IpUHUMAaThb LEIIb COBMECTHOM JACATCIIBHOCTH,
TUIAHUPOBAaTh  OPTaHHM3alMI0  COBMECTHOM
paboThl,  pacmpenensaTh  BHIbI  padoT,
JIOrOBapHBaThCA,

— o0cykzarh mpolecc M pe3yiabTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIIOMIEH;

—  y4acTBOBaTh B TPYIIIOBBIX (opMax paboThI
(oOcyxnenusi, OoOMEH MHEHUi, "MO3TOBbIC
HITYpMBI" U UHBIE),

— BBIIOJNHATH  CBOKWO  4acTh  paboOTBl U
KOOPAMHUPOBATh CBOM JEHCTBHS C JIPYTUMHU
YJIeHaMU KOMaH/IbI,

—  OIIEHMBATh KaYeCTBO CBOETO BKJIAIa B OOIIMiA
MPOJYKT 1O KPUTEPHUsIM, cHOPMYITHPOBAHHBIM
Y4aCTHHKAMH B3aHMOJICHCTBUSL.

OK 05. OcymecTBiars
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢
Y4eToM 0COOEHHOCTEN
COIIMATIBHOTO U
KYJIBTYPHOTO KOHTEKCTa;

OK 06. IIposiBnATH
1) rpaskIaHCKOTO BOCTIUTAHHS:

TPaKIaHCKO-
— ¢(hOPMHPOBAHHOCTE
MAaTPUOTHYECKYIO TTO3HUIIUIO, bopmup .
rpakJaHCKON MIO3HIUH
JIEMOHCTPHPOBATH % & T
00y4aroIIerocs Kak
OCO3HAaHHOE [IOBEIEHHE Ha yaarolm
OCHOBE TPA/HITHOHHEIX AKTHBHOTO H OTBETCTBEHHOTO
., 4jIeHa poccuiickoro
POCCHACKHX TyXOBHO-
. o01iecTBa,
HPaBCTBEHHBIX IIEHHOCTEH, B
TOM YHUCIIE C YIETOM — HpCACTaBICHAC o
rApMOHM3AIIH MaTeMaTHIECKUX OCHOBax
(yHKIIOHUPOBAHUS

MCKHaAIIMOHAJIbHBIX U
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MEXPEJIUTHO3HBIX
OTHOIIECHWH, IIPUMEHATh
CTaHAAPTHI
AHTUKOPPYIIIMOHHOT O
MIOBEJICHMUS;

Pa3IM9IHBIX CTPYKTYP,
SIBJICHUH,

— Tporenyp TPaXkJAHCKOTO
obmectBa (BBIOOPEI, OIMPOCHI
u Jpyroe),

— yMEHHE B3aUMOJIEICTBOBATH C
COIMaJIbHBIMU MHCTHTYTaMH B
COOTBETCTBHH c nx
(YHKIMAMY 1 Ha3HaYEHHEM;

2) NaTPUOTHYECKOTO

BOCITUTAHUS:

— cOpMHUPOBAHHOCTH
poccHiicKoM  TpakIaHCKOM
WJIEHTUYHOCTH,

— YBaXEHUS K TIIPOIUIOMY |
HaCTOSIILIEMY poccuiickoi
MaTeMaTHKH,

— I[IEHHOCTHOE OTHOIICHHE K
JOCTH)KEHHSM  POCCHUICKHX
MaTeMaTHUKOB M POCCHMCKON
MaTEeMaTUYECKON IIKOJIBI,

— HCIOJIb30BaHUE ITHX
JOCTHIKEHUI B JIPYTUX
HayKax, TeXHOJIOTHsIX, cepax
3KOHOMUKU;

3) DyXOBHO-HPaBCTBEHHOIO

BOCIIMUTAaHUA:

— OCO3HaHHE JTyXOBHBIX
LIEHHOCTEH POCCUICKOTO
Haposa,

— chopmMHpOBaHHOCTD
HpPaBCTBEHHOTO CO3HAHMS,
3THYECKOTO MTOBEJICHUS,

CBSI3aHHOTO C IIPAKTUYECKHM
NPUMEHEHUEM  JOCTH)KEHHH
HAYKH U  JIESITENbHOCTBIO
YUYEHOT O,

— OCO3HAaHHWE JUYHOrO BKJIaJa B
MIOCTPOEHUE YCTONYHBOIO
Oynyrero;

OK 07. CogeiictBoBaTh
COXPAaHEHHIO OKPYKaOLIEH
cpensl,
pecypcochepeskeHuto,
MIPUMEHSATH 3HaHUS 00
N3MEHEHNH KJIMMaTa,
TIPUHIUIIEI OEpEKITUBOTO
MPOU3BOJICTBA, 3P HeKkTHBHO
JIeNCTBOBATH B
YpE3BBIYANHBIX CHTYaLNX;

7) SKOJIOTHIECKOTO BOCITUTAHMSI:

— cpOpMHUPOBAaHHOCTH
JKOJIOTHIECKOH
KYJIBTYPHI,
MIOHUMAaHHE
BIIMSIHUS
COIHATbHO-
SKOHOMHUYECKHX
TIPOIIECCOB Ha
COCTOSIHUC
TIPUPOIHON u
COLIMAJIHOU Cpelibl,

— OCO3HaHHE
r100aJI5HOTO
xapakrepa
JKOJIOTHUECKHUX
npobiem,

— OpHCHTAIHsA Ha
TIPUMEHCHHE
MaTEMaTUYECKUX
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3HAHUU IS
pelreHust 3amad B
obnactu
OKpYyKaromen
Cpebl,

— IUTAHUPOBAHHUE
TIOCTYITKOB u
OLIEHKH ux
BO3MOYKHBIX
MOCNENCTBUN ISt
OKpYyKaromien
Cpebl;

OK 08. Ucnonb3oBaTh
cpencTsa puzmyeckoit
KYJBTYPBI JJIsl COXPaHEHHS
U YKPEIUIEHUs 3710pOBbs B

4) 3CTCTUYCCKOI'O BOCITMTAHUA:
— OJCTCTHYCCKOC OTHOLICHUE K
MHpYy, BKJIrOYas OCTCTUKY

mnpoiiecce MaTeMaTI/I'{eCKI/IX“
podeCCHOHANTBbHON 3aKOHOMEPHOCTEH, O6’l)eKT013’
JIEATEILHOCTH U 3anad, 3 PpELIeHUiA,
MOAIepIKaHUA pacCcyxIcHuH,

HEOOXOMMOTO YPOBHSI — BOCHPUHUMYHUBOCTD K
busnyeckon MaTeMaTH4ecKUM  acleKTaM
HIOAr OTOBJIEHHOCTH; Pa3IMYHBLIX BUIOB HCKYCCTBA,;

5) ¢pU3UIECKOro BOCTIUTAHHUS:

— chopMHpPOBaHHOCTh  yMEHUS
MNpUMEHATb MATEMATUYCCKUE
3HAHUA B HHTEPECAX
3I0pOBOrO M 0E30I1acHOrO
o0pasza KHU3HH,

— OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3/I0pPOBBIO (3740pOBOE
nuTaHue, cOallaHCUPOBaHHBIM
PeKUM 3aHATHH M OTAbIXA,
peryisipHast ¢busnueckas
aKTUBHOCTb ),

— (¢uuyeckoe
COBEpILIEHCTBOBAHHE npu
3aHATHAX CIIOPTHUBHO-
0370POBUTEIBHON
JIeATENbHOCTBIO;

IIpexmeTHbIe pe3ybTaThl 0cBOeHUs YueOHOro npeamera OYIIn.03 Maremaruka:

1) BmameHue MeToAaMM JOKa3aTeNbCTB, alTOPUTMaMU pELISHHsS 3a/ady; YMEHHE
(bopMynTUpOBaTh OMPEIEICHUS, AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, TPOBOJAUTH JI0Ka3aTeIbHbIC
paccyXJIeHHUS B X0OJIe PeLICHHs 3a/1a4;

2) yMeHHE ONepUpOBaTh MOHATUSAMHU: CTENEHb 4YHCIa, JorapudM UuciIa; yMeHUe
BBITIOJIHATh BBIYMCICHHE 3HAYCHUW © mpeoOpa3oBaHUS BBIPAXEHUH CO CTEMEHSIMU U
norapudmamu, Mpeodpa3oBaHus JPOOHO-PAIIMOHAIBHBIX BEIPAKEHUII;

3) yMeHue onepupoBaTh MOHATUSMU: PAllMOHANBHBIE, UPPAIIMOHANBHEIE, IOKAa3aTeNbHbIE,
CTETEeHHbIE, ToTapu(PpMUIEecKUe, TPUTOHOMETPUYECKIE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI,

4) yMeHue OINepupoBaTh MOHATHIAMH: (DYHKIUS, HETIpepbIBHAS (QYHKIUS, POU3BOIHAS,
nepBooOpa3Hasi, ONMpeAeNeHHBI WHTETrpal; yMEHHE HaXOJWUTh MPOU3BOJHBIC 3IIEMEHTAPHBIX
(GYHKIHH, UCTIONB3YS CIPAaBOYHBIC MaTepUaibl; UCCIEAOBATh B MPOCTEUIINX CIydasX (yHKIIMH
Ha MOHOTOHHOCTb, HAXOIUTh HANOOJBIIINE M HAUMEHbBININE 3HAYCHUS PYHKIIHIA; CTPOUTH TpauKu
MHOTOYJIEHOB C HCIOJIb30BaHMEM alapaTta MaTeMaTHMYeCKOro aHallhu3a; NPUMEHSTh
MPOU3BOIHYIO MIPU PEILIEHUHU 33]1a4 HA ABMKEHUE; pelIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3aa4l
Ha HanOOoJIbIIIMEe M HAUMEHBIIINE 3HAUCHHsI, HA HAX0XKJICHHUE MTyTH, CKOPOCTH U YCKOPEHHUS;
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5) yMeHHe OneprupoBaTh NOHATHAMHE: pallioHaTbHast (GYHKIUS, TOKa3aTeabHas QYHKIHS,
creneHHast (pyHKuus, JorapupmMuueckas QyHKIHs, TPUTOHOMETpUYECKUE (QYHKIMH, 0OpaTHBIE
(GyHKIMU; YMEHHE CTPOUTh TIpaduKd HM3yYeHHBIX (DYHKIHUH, HCIOJIb30BaTh T'padUKu IMpU
M3YYEHHUH TMPOLECCOB M 3aBUCHUMOCTEH, NMPH PEIICHUH 337a4d U3 APYIHX YUeOHBIX MPEIMETOB U
3a7a4d U3 peaNbHOM KU3HH; BEIPAXKaTh (JOPMYIIaMu 3aBUCUMOCTH MEX/y BEIMYMHAMU;

6) yMeHHe peliaTh TeKCTOBBIC 3a/1a4d PAa3HBIX TUIIOB (B TOM YHCIIE HA MMPOLEHTHI, IOIH U
4acTH, Ha JBMXKEHUE, padOTy, CTOMMOCTb TOBapoOB M YCIyI, HaJOrH, 3afadd M3 o0nactu
VIpaBJICHUS! JIMYHBIMH M CEMEHHBIMH (MHAHCAMH); COCTABIISATH BBIPAKEHUS, YpaBHEHHS,
HEPaBEHCTBA M KX CHCTEMBI 10 YCIIOBHIO 3a[a4M, HCCIIEIOBATH MOJYYCHHOE PEIICHUE 1 OLIEHUBATh
IIPaBJIONOA0OHOCTD PE3YJIbTATOB;

7) yMEeHHe ONepupoOBaTh MOHATUSAME: CpeiHee apupMEeTHIeCcKoe, MeaHa, HauooIIbIIee 1
HaVMEHBIIEEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKJIOHEHUE YHCIOBOTO Habopa;
YMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH HWHPOPMAIUIO, TPEACTABICHHYIO B TaOJHIax, Ha
Irarpammax, rpadukax, OTpaskarollyo CBOMCTBA peaibHBIX MPOIIECCOB U SIBIICHUIA; TPEICTABIISATH
MHGOPMAIIHIO C TIOMOMIBIO TAOJIUI] ¥ AUArpaMM; HCCIIEOBATh CTATHCTHUECKUE JaHHBIC, B TOM
qHcie ¢ IPUMEHEHNEM IrpauIeckux METOIOB U AIIEKTPOHHBIX CPE/ICTB;

8) yMmeHue omnepupoBaTh NOHATUAMHU: CIyYallHBIH OIBIT W CiIydailHOe COObITHE,
BEPOSATHOCTh CIy4allHOTO COOBITHS; yYMEHHE BBIUUCIATH BEPOSITHOCTh C HCIOJIb30BaHUEM
rpadUYecKuX METOJIOB; TPUMEHITH (QOPMYIBI CIOXKEHHS W YMHOXXEHHUS BEPOSTHOCTEH,
KOMOHMHATOpHBIE (aKThl U (GOPMYJIBI MPU PEIICHUHU 3aJad; OICHWBATh BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CIIyJaiHBIMH BEIMYMHAMH, YMEHHUE TPUBOIUTH TPUMEPHI TIPOSIBICHU S
3aKOHa OOJIBIINX YKCEN B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

9) ymeHue omnepupoBaTh MOHATHUSAMH: TOYKA, TNpsMasi, IUIOCKOCTh, MPOCTPAHCTBO,
JBYIPaHHBIN yroJl, CKPELIUBAIOLIUECS IPSMbIE, TAPAIUIETbHOCTD M IEPIEHIUKYISIPHOCTD IIPSIMBIX
U IUIOCKOCTEH, Yrosl MEXIy MpsIMBIMH, YrOJ MEXAY NPSAMOM M IJIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMHU, PacCTOSIHWE OT TOYKU A0 MJIOCKOCTH, PACCTOSIHUE MEKIY MPSIMBIMHU, PacCTOSIHUE
MEX]ly IUIOCKOCTAMU; YMEHHE UCIIOIb30BaTh IIPU PELICHUH 3a]a4 U3y4EeHHbIE (DAKThl U TEOPEMBbI
IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOILEro MHUPA;

10) ymenue omnepupoBaTh MOHATHSIMU: MHOTOIPAaHHHMK, CEYEHHE MHOTOTPAaHHHKA, KYO,
napajuiesienuine, npu3ma, nupamuaa, Gurypa 1 NoBEpXHOCTb BpaLlCHUs], IMIIMH/P, KOHYC, 11ap,
cepa, cedeHus (Urypspl BpallleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHIpPA, KOHYCa,
IUIOIIA/Ib TOBEPXHOCTHU MUPAMUBI, IPU3MBI, KOHYCa, HWIMHApPA, IUIOIaab chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Napajiesienunesa, NUpaMuasl, IPpU3Mbl, LHUIUMHIpPA, KOHYca, IIapa; yMEHUe
n300pakaTh MHOTOI'PAaHHMKH W INOBEPXHOCTH BpAILEHHUS, UX CEYEHUSA OT PYKH, C IOMOUIbIO
YEepPTEeKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB; YMEHHE paclO3HABaTh CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh [IPABUIIbHbIE MHOTOTPAHHUKH;

11) ymeHue onepupoBath MOHATUAMU: JIBKEHUE B IPOCTPAHCTBE, NOJO0HBIE (PUTYpPHI B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOIIEHHUE IUIOLA/1eH TOBEPXHOCTENW U 00BEMOB 10J00HBIX (HUTYP
IIPU PELICHUH 3a7ay;

12) ymeHHe BBIUMCIATH F€OMETPUYECKHE BEIMYMHBI (AJIMHA, YroJl, IUIOLa/b, 00beM,
IUIOIIA/Ib IOBEPXHOCTH), UCIIOJIb3Ysl U3YUCHHbIE (POPMYIIBI U METObI;

13) ymeHue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT, KOOPJUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATSIPHOE MPOU3BEJICHHUE, YTOJI MEK/Y BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOpa Ha 4YHCJO; HAXOJUTh C MOMOINBIO H3YYEHHBIX (HOpMYI
KOOPAMHATBI CEpeIMHbI OTPE3Ka, PACCTOSIHUE MEXKAY IBYMsI TOUKAMU;

14) ymenue BbIOMpaTh NOAXOMALINM M3YyYEHHBIM MeETOA JUIsL pELIeHUs 3a/ayd,
pacro3HaBaTb MaTeMaTHyeckhe (akTbl W MaTeMaTH4eCKue MOJAEIM B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJIEHHUSIX, B MCKYCCTBE; YMEHHME IPHUBOJUTH INPUMEPHl MaTEMAaTUYECKUX
OTKPBITHUMA POCCUICKON U MUPOBOM MaTeMAaTUUECKOU HAYKHU.

15) ymenue omepupoBaTh MOHSATHUSMU: OIpENENEHHE, aKCHOMa, TEOpeMa, CIIEACTBUE,
CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO, paBHOCUIIbHBIE (DOPMYIMPOBKHU; YMEHHE (POPMYTUPOBATH
oOpaTHO€ W NPOTHBONIOJOXKHOE YTBEPXKAECHUE, NPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI,
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MCIOJb30BATh METOI MATEMaTHYECKOW HH/TYKIIMHU; TIPOBOJUTD I0KA3aTeNIbHBIC PACCYKICHUS IPU
pELIeHNH 3a]a4, OLIEHUBATD JIOTMYECKYIO IPABUIIBHOCTh PACCYXACHUM;

16) ymeHue omepupoBaThb MNOHATHUSMHU: MHOXKECTBO, IOJIMHOKECTBO, OIEpallMM HaJ
MHOJKECTBAMHU; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar s ONHCAHHS
peanbHBIX MPOLIECCOB M SIBICHUA M NPHU PEHICHWH 3a7ad, B TOM YHCIE U3 APYruX Yy4eOHBIX
MIPEIMETOB;

17) ymenue omepupoBaTh MOHATHAMU: rpad, CBA3HBIN Tpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W ONKUCHIBATh I'padbl Pa3IMYHBIMH CHOCOOAMH; HCIOIB30BATh
rpadsl IpH PELICHUH 337134,

18) ymeHue cBOOOJHO OIEpPUPOBAaTh IMOHATUSAMH: COUETaHHE, IEPECTAHOBKA, YHCIIO
COUETaHMl, YUCIIO MEPECTaHOBOK; OMHOM HbI0TOHA; yMEHNE TPUMEHITh KOMOMHATOPHbBIE (PaKThI
U pacCyKISHUS s pelIeHus 3a1a4;

19) ymenue onepupoBaTh NOHATUSMU: HATypaJIbHOE YHCIIO, LIEJI0€ YHMCIO, OCTATOK IO
MOJYJIIO, PAaIlMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA HATypalbHbBIX, LIEJbIX,
palMoOHANBHBIX, JCWCTBUTENBHBIX YHCET; YMEHHE WCIOJb30BaTh NPU3HAKUA JCITHMMOCTH,
HAaMMEHBIIHA OOIIUIA IeUTENb U HaMMEHbIIIee 00I1ee KpaTHOe, anroput™ EBKINIa mpu permeHnn
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS;

20) ymeHue cBOOOIHO ONEPUPOBATh MOHATUSIMU: CTETEHb C IIeJIbIM MT0Ka3aTeaeM, KOpEeHb
HaTypaJIbHOM CTENEHH, CTENEHb C PAllMOHAIBHBIM IOKa3aTelieM, CTENEeHb C JEeHCTBUTEIbHBIM
(BemiecTBeHHBIM) IOKa3aTeleM, Jorapudm ducia, CUHYC, KOCUHYC M TaHT€HC MPOU3BOJHLHOTO
qHCIa;

21) yMeHue omepupoBaTh MOHATUSMU: TOXKIECTBO, TOKJIECTBEHHOE IMpeoOpa3oBaHUE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa ypaBHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTh YpaBHEHUH,
HEpaBEHCTB M CHCTEM, palOHAJIbHbIE, HPPALUOHAIbHbIE, [OKa3aTeJIbHbIC, CTEICHHBIE,
norapupMUUEcKue, TPUrOHOMETPUUECKUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE PEIIaTh
YPaBHEHMsI, HEPABEHCTBA U CHCTEMBbl C MOMOILBIO PAa3IMUYHBIX MPUEMOB; pelIaTh ypaBHEHMS,
HEpaBEHCTBA U CUCTEMBI C ITapaMETPOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
peleHsl MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 pa3IndHbIX 001acTeil HayKH U pealbHOM KHU3HM;

22) ymMeHHe CBOOOHO ONIEPUPOBATH MOHATUSAMU: Tpaduk (yHKIIMU, oOpaTHaAs QYHKITHSA,
KoMIo3uLusl (DYHKUMH, JIUHEHHas (QYHKIMs, KBagpaTHuHass (YHKLHMSA, CTENEeHHas (PyHKLUHUS C
LEeJbIM [I0Ka3aTesleM, TPUIOHOMETpUYeckHe (YHKIMH, OOpaTHble TPUTOHOMETPUYECKUE
(GbyHKIMH, MOKa3aTebHas U Jorapudmudeckas GyHKIIUHA;, YMEHHE CTPOUTh I'papuku PyHKIIUH,
BBITIOJTHATE ITPeoOpa3oBaHus rpagukoB GyHKIIHIA;

23) ymMeHue Ucrobp30BaTh rpaduku GyHKUMN 11 N3ydeHUs IPOLIECCOB U 3aBUCUMOCTEH
IpU pelIeHUH 3aJad U3 JAPYTHX Y4eOHbIX IPEIMETOB U M3 PEaJbHOW KHU3HM; BbIPAXaTb
(dopMynaMu 3aBUCUMOCTH MEX/1y BETMUYMHAMU;

24) ymenue cBOOOJHO ONEPUPOBATh MOHATUAMHU: YETHOCTh (PYHKIUH, NMEPHOAUYHOCTD
(GyHKLIMU, OrpaHUYEHHOCTh (YHKUUH, MOHOTOHHOCTb (YHKIHMH, 3SKCTPEMyM (QYHKIUH,
HauOoJiplllee M HaWMEHbIlee 3HAueHUs (QYHKIUM Ha MPOMEXYTKE; YMEHHE IPOBOAUTH
uccliieioBaHue PyHKINH;

25) yMeHHe HUCHOJb30BaTh CBOMCTBA M rpaduku (QYHKIUH 1 pelieHus ypaBHEHUM,
HEpaBEHCTB M 3ajJjay C NapaMeTpamu; M300pakaTb Ha KOOPAMHATHON IUIOCKOCTH MHOXECTBa
peleHni ypaBHEHUH, HEPaBEeHCTB U UX CUCTEM;

26) ymeHue cBOOOHO ONEpUPOBATH MOHATUAMU: MOCIEI0OBATENBHOCTD, apu(pMeTHUECKAas
Iporpeccusi, TIeoMeTpuYecKass Iporpeccus, OECKOHEYHO YyObIBalolas TIeoMeTpuyecKas
Iporpeccus; yMEHHe 3a/1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX
hopmyu;

27) yMeHHe ONepHpOBaTh MOHITHUAMHU: HEMPEPHIBHOCTh (DYHKIIMHU, aCUMITOTHI Tpaduka
¢GbyHKIMU, TiepBas U BTOpas MPOMU3BOJHAS (PYHKIUH, T€OMETPUYECKUN U (DU3MYECKHI CMBICIT
MIPOU3BOIHOM, TepBOOOpa3Has, ONPEIEIeHHBIA HHTETPAJ; YMEHHE HAXOJUTh ACUMITOTHI rpaduka
(GyHKUIMHU; yMEHUE BBIYUCIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEICHNS, YACTHOIO U KOMIO3ULIUU
(GyHKIMH, HAXOAUTh YpaBHEHUE KacaTelbHOH K rpaduky QpyHKINY;
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28) yMEHHE HCIOIh30BaTh IPOU3BOAHYIO JIJISl UCCIICOBAHUS (DYHKIIMA, 1711 HAXO0XKICHUS
HAWJIYYIIEro PeHICHUs! B MPUKIIAJHBIX, B TOM YHCJE COLMATBHO-?KOHOMUYECKUX U (PU3HUECKUX
3aavax, Ui OTPEACICHUsI CKOPOCTH M YCKOPEHHs; HaXOAWTh IUIOMIATN M 00beMbl (uryp c
IIOMOILIBI0 MHTETpalla; MPUBOAUTH INPUMEPHl MAaTEMaTHUYECKOTO MOJAEIMPOBAHUS C IMOMOUIBIO
g depeHIInanbHBIX YPaBHCHHIA,

29) ymeHue onepupoBaTh MOHATUAMU: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMILJIEKCHBIE
9Huciaa, MOIYITh W APTryMEHT KOMIUIEKCHOTO 4HCia, (opMma 3aluCH KOMIUIEKCHBIX YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYEcKas M  anredpamdeckas); yMETb  IPOU3BOJUTH
apu(MeTHYECKHE JCHCTBHS C KOMIUIEKCHBIMU YUCIIAMH; TIPUBOJUTH NMPUMEPHI UCTIOIB30BaHUS
KOMILJIEKCHBIX YHCEN;

30 ymenue cBOOOJHO ONMEpUPOBATH HMOHATHIAMH: CpelHee apudmMeTHdeckoe, MeIHaHa,
HauOoJblllee M HalMEHblllee 3HAUeHUs, pa3Max, JUCHEepCUs, CTaHJIApTHOE OTKJIOHEHHWE s
OTMCAHUS YHUCIIOBBIX JIAaHHBIX; YMEHHUE MCCIE0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIE C
MIPUMEHEHHEM Tpa@UuecKuX METOJOB U 3JIEKTPOHHBIX CPEACTB; IpadUUYEecKHd HCCIEe0BaTh
COBMECTHBIE HAOIIOIEHHUS C IOMOIIBIO IMarpaMM PacCEMBaHUs U JIMHEHHOW perpeccuy;

31) yMeHHe HaXOAUTh BEPOSITHOCTH COOBITUI C MCMOJIb30BaHUEM I'PAPUIECKUX METOJIOB;
MPUMEHSTH JUISl pellieHus 3a1ad (opMyJibl CIOKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, opMyny
MOJIHOM BeposATHOCTH, popmyny bepHymin, komMOuHaTOpHBIE (QaKThl U (OPMYIBI; OLEHUBATH
BEPOSITHOCTH pPEAJbHBIX COOBITUH; YMEHHE OINepUpOBaTh MOHATHUAMU: ClydailHas BeIMYMHA,
pacnpesieieHue BEpOSTHOCTEW, MaTeMaTUYecKOoe OXHUJaHue, JAUCIIepCHs U CTaHAapTHOE
OTKJIOHEHHE CIlydyallHOM BeNMYMHBI, (PYHKIUHU paclpeAeseHUs] U IJIOTHOCTH PAaBHOMEPHOTO,
MOKa3aTeJIbHOIO0 U HOPMAJIbHOTO pacIpeielieHHi; yMEHUE MCIO0JIb30BaTh CBOMCTBA M3YyYEHHBIX
pacnpeziesieHui Ui pelieHns 3a/1a4; 3HaKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIIMX YHCET, METOIbI
BBIOOPOYHBIX MCCIIEJOBAHUI; YMEHUE IPUBOAUTD IIPUMEPHI NIPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOIHBIX U OOLIECTBEHHBIX SBJICHUIX;

32) yMmeHue CcBOOOJHO ONEPUPOBATH TMOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKWWA Yyrojd, ABYTPAHHBIM yroj, TPEXTPaHHBIA YroJ,
IepeceKaroIuecs, MapaulellbHble M CKPELIMBAIOIIMECs MpsMble, MapajUIeIbHOCTh U
NEPIEHANKYIAPHOCTh NPAMBIX U MJIOCKOCTEH, YroJl MEXIy NPsIMBIMHU, YrOJl MEXIy NpsIMOU U
IUIOCKOCTBIO, YTOJI MEX/y INIOCKOCTSAMU; YMEHHUE UCIOJIb30BATh IPU PEIICHUH 3a/1a4 U3y4EHHbIE
(baxThl U TEOpPEMBbI INIAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MHUPE;
YMEHHE OIEepUpOBaTh MOHATUSAMH: MHOIOI'DAaHHHMK, CEUEHHE MHOI'OIPAHHUKA, IPaBUIIbHBIN
MHOTOI'paHHUK, NIpU3Ma, NUpamMuaa, GUrypa U MOBEpXHOCTh BPALICHMs, IUIUHAP, KOHYC, L1ap,
cepa, pa3BepTKa IOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHIpA, NapajulelbHbIE OCH WU
OCHOBAHHIO, CEUEHME IIapa, IUIOCKOCTb, Kacaromascs chepbl, LHWIMHIpPA, KOHYCa; YMEHHE
CTPOMTh CEYEHHWE MHOTOI'pDAaHHMKA, H300pakaTb MHOTOTPAHHUKH, (UIYphl M IOBEPXHOCTH
BpallleHUs], UX CEYEHUS, B TOM YMCJE C MOMOIIbIO JIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHSATh
CBOMCTBA T€OMETPUUECKUX (DUTYP, CAMOCTOATENILHO (POPMYIUPOBATh ONPEACICHUS U3Yy4aeMbIX
¢buryp, BbIIBUraTh FMIOTE3bl O CBOMCTBAX U MPU3HAKAX F€OMETPUUYECKUX (UTyp, 000CHOBBIBAThH
WIKA OIpOBEprarh MX; yMEHHE MPOBOJUTH KJIACCU(PUKALNIO QUIYp MO pa3IMYHBIM IPU3HAKAM,
BBIMOJIHATh HEOOXOMMBbIE JIOTIOJIHUTENIbHbIE TIOCTPOEHUS;

33) yMmeHue cBOOOJHO ONEPUPOBATH MOHATHUAMU: IUIOMIAAb (GUIYpBl, 00bEeM (QUIYpHI,
BEJIMYUHA YIJ1a, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSHUE MEX/Ty MPSIMBIMHU, PACCTOSIHUE
MEX]ly IUIOCKOCTSIMH, IUIOIIAb Cephl, MIOIaab MOBEPXHOCTH MUPAMHUIbI, MPU3MBI, KOHYCA,
LWINHApa, 00beM KyOa, IPSIMOYTOJIBHOTO MapajieNenunesa, TUpaMuIbl, TPU3MBbI, IHIUHIPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX (HUTYD;

34) ymenue cBOOOJHO OINEPUPOBATH MOHATHAMM: JIBUKEHHE, MapajljielbHbIA HepeHoc,
CUMMETpPHsI Ha IUIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue moaodusi, mogo0HbIe
¢Gurypel; yMeHue paclo3HaBaThb paBHbIE M TNOJOOHBIE (DUTYpBI, B TOM YHCIE B INPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE MHCIIOJb30BaTh TI'€OMETPUUYECKHE OTHOLICHMS, HaXOIUTh
reOMETPUYECKUE BEMYMHBI (JJIMHA, YTOJI, IUIONaab, 00bEeM) MpH pElIeHUH 3aJad U3 JAPYTUX
y4eOHBIX MPEMETOB U U3 PEANbHOM KHU3HU;
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35) ymenue cBOOOJHO ONEPHUPOBATH MOHATUSMU: MPSAMOYrOJbHAsI CUCTEMa KOOP/HMHAT,
BEKTOP, KOOPAUHATHI TOUKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOpPA HA
YHCIIO0, Pa3JIoKEHUE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOM3BEACHUE, BEKTOPHOE IPOU3BEICHHE,
yrojl MeXAY BEKTOpPaMH; YMEHHE HCIO0JIb30BAaTh BEKTOPHBIA M KOOPIMHATHBIA METOJ s
peleHus TeOMETPUUYECKHX 3a71a4 U 3a7a4 JPYTruX YYeOHBIX IPEIMETOB; ONIEPUPOBATH OHATHIMHU:
Matpuna 2 X 2 u 3 X 3, onpenenuTenb MaTpULbl, FTEOMETPUUECKUN CMBICI OIIPEIEIUTES;

36) ymMeHuEe MOJENMPOBATh PEAIbHBIC CHUTyaIlMd Ha SI3bIKE MaTeMaTHUKH, COCTaBIISITh
BBIDOKEHUS, ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBl II0 YCIOBHUIO 3ajJjaud, MHCCIEN0BATh
MIOCTPOEHHBIE MOJICH C MCIOJIB30BaHUEM arnapara ainreopbl, HHTEPIPETUPOBATh MOITy4ECHHBIN
pe3ysbTaT; CTPOUTHh MaTEMATHUECKHUE MOJIENIN C IIOMOILbIO TEOMETPUUECKUX MTOHATHI U BEJINYMH,
pelarh CBA3aHHbIE C HMMM IPAKTUYECKUE 3a7a4yd; COCTABJISATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATh MOJYYEHHBIM pe3ynpTaT; pemiarb MNpUKIaJHble 3aJadyd CpeaCTBaMU
MaTeMaTHYeCKOI0 aHaJIn3a, B TOM YHCIIE COLIMAIbHO-3KOHOMUYECKOT0 U (PU3NYECKOTO XapaKTepa;

37) ymeHue BbIOMpATh MOAXOAAIIUN METO I pEeLIeHMs 3a]Jau; TOHUMaHUe 3HaYMMOCTH
MaTeMaTUKd B M3Yy4EHUM MPHUPOJHBIX U OOILECTBEHHBIX IPOLIECCOB M SBIEHUM; YMEHHE
pacrno3HaBaTh MpPOSBICHUE 3aKOHOB MaTEeMaTHKH B HMCKYCCTBE, YMEHHUE NPUBOAMUTH IMPUMEPHI
MaTE€MAaTHYECKUX OTKPBITHUI POCCUNCKON U MUPOBOM MaTEMaTU4YECKON HAYKH.

3. COAJEP KAHUE YYEBHOTI' O INPEJIMETA OYIIIL.03 MATEMATHKA
(YTJIYBJIEHHBIU YPOBEHD)

1. Ywucaa v BbIYUCIECHUS

Panmonaneupie uncna. OOBIKHOBEHHBIEC U IECATUYHBIE TPOOU, TTPOIICHTHI, OECKOHEUYHBIC
nepuoauueckue apoou. [Ipumenenue npodeii 1 MPOLEHTOB JUIsl pellieHrs MPUKIATHBIX 3a1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJTbHOU KU3HU.

JleficTBUTENBHBIE yucna. PanmonanbHble " UPPALMOHAIIbHBIE YHUCIIA.
ApudmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMYU YnicIaMu. MoIyib TEHCTBUTEIBHOTO Yncia U
ero coiictBa. [IpuOnxk€HHbBIE BHIYMCIECHUS, IPABUIa OKPYIJICHUS, IPUKHUIKA U OI[CHKA
pe3ysbTaTa BRIUYMCICHUMN.

Crenenb ¢ 11epIM Moka3aresiaeM. bunom Herotona. Mcnonb3oBanue moaxoasimei GopmMbl
3aMMcy JeMCTBUTENBHBIX YHUCEN JUISl pEHICHUs MPAKTHUECKUX 3a/1a4 U IPECTaBICHUS JaHHbIX.

ApubMeTnuecKnii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp ¢ panuOHANBHBIM IOKa3aTeleM U e€ CBOWCTBA, CTENEHb C JCHCTBUTEILHBIM
MOKa3aTeseM.

Jlorapudm uucna. CoiictBa orapudma. JlecaTuuHbIe U HaTypalbHbIE TOTapU(pMBI.

CuHyc, KOCHHYC, TAHT'€HC, KOTAaHT€HC YHCIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTO apryMEHTA.

2. YpaBHeHHs M HEPaBeHCTBA

ToxxnecTBa 1 TOKIECTBEHHbIE TPe0Opa30BaHus. Y paBHEHUE, KOPEHb YPABHEHHUS.

PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-cieicTBHs. HepaBeHCTBO, pelienue
HEpaBEHCTBA.

OcHOBHBIE METO/IBI PEIIEHUS IEeNbIX U APOOHO-PAIlHOHATIFHBIX YPaBHEHUN U HEPABEHCTB.

MHorouseHsl OT OJITHOM nepeMeHHOU. [[eneHrne MHOrouieHa Ha MHOTOUIEH C OCTAaTKOM.

Teopema be3zy. MHorousnieHs! ¢ rienbiMu KodhGUIneHTaMu.

Teopema Buera.

[IpeoOpazoBaHms YUCIOBBIX BRIPAKEHHH, COIEPIKAIINX CTETICHH U KOPHH.

Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIIEHUSI UPPALIMOHATBHBIX
YPaBHEHUHU.

26



[loka3zarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPAaBHEHUH.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/bI PEIICHHS JIOTapU(YMUIECKUX
YPaBHEHUH.

OcHoBHbI€ TpUroHomeTpuyeckue Gpopmyinsl. [IpeodpazoBanre TPUTOHOMETPUUYECKUX
BBIpaXKEHUI. Perenne TpuroHoMeTpuyeCcKux ypaBHEHHMN.

Pemrenne cucrem IMHENHBIX ypaBHEHUN. MaTpunia cCUCTEMBbI TUHEHHBIX YPaBHEHUH.

Omnpenenurens MaTpulpl 2X2, €ro FeOMETPUUECKUN CMBICT U CBOMCTBA, BBIYMCIIEHUE €T0
3HAYEHUS, IPUMEHEHHUE ONPENIEIUTENS ISl PELICHNs CUCTEMBI TMHEHHBIX ypaBHEHUH. Pemienne
MPUKJIAJHBIX 331a4 C MOMOIIBIO CHCTEMBI JINHEHHBIX YpaBHEHUH. VccienoBanue nocTpoeHHON
MOJIENH € IIOMOIIBIO MAaTPUIL] U ONIPEAEIIUTEIEH.

[TocTpoenne MaTeMaTHYECKUX MOJIENIEN pEeabHOM CUTYAllUH C IIOMOIIBbIO YPAaBHEHUMN U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MaTeMaTUYECKUX 3a/1a4 U
3a]1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

3. ®yHKUUHU U rpaduKH

OyHkuus, crnocobbl 3amanus ¢(yHKIUM. B3anmHo oOpatHble (yHKiuu. Kommnosuims
¢byukuuil. I'padux pynkunn. DnemeHTapHsle peodpazoBaHus rpaukoB GyHKIUI.

Ob6nacTh onpeseneHuss 1 MHOKeCTBO 3HaueHui ¢pynkuuu. Hynu @ynkuuu. [Ipomexxyrku
3HaKOMOCTOsIHCTBA. YUETHhIe U Heu€THble (yHKuuU. [lepmomumueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (QYHKUMU. MakcuMyMmMbl 1 MUHUMYMBI (QyHKIuu. Hanbosnblee n HauMeHblee
3Ha4eHUs QYHKIUHN Ha IPOMEKYTKE.

Jluneiinas, KkBaipaTUIHAs U APOOHO-TMHEHHAs QYHKIIUUA. DJIEMEHTAPHOE UCCIICIOBAHNUE 1
MMOCTPOCHUE UX TPaUKOB.

CrenenHas GyHKIMS ¢ HATYpAJbHBIM U 1IETIBIM MTOKa3aTesieM. E€ cBolicTBa u rpaduk.

CaoiicTBa 1 rpaduK KOPHS N-0i CTENEHN KaK (DYHKIIMK 0OpaTHOM CTENEeHU C HATypPaIbHBIM
II0Ka3aTeJIEM.

Iloxa3zaTenpHast U Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U rpaduku. Vcnoas3zoBanue
rpaduKoB QYHKIUH [l peleHus ypaBHEHUH.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIpPEIEJICHUE TPUTOHOMETPUUECKUX (QYHKIHIL
YHCJIOBOT'O apryMeHTa.

OyHKIMOHAIbHbIE 3aBUCUMOCTH B pEaJIbHBIX ITpoLIEccax U siBJIeHUsX. ['paduku peabHbIX
3aBUCUMOCTEN.

4. Havyana MaTeMaTH4eCKOI'0 aHAIU3A

[TocnenoBaTenbHOCTH, CIIOCOOBI 334aHUS [TOCTeI0BaTeIbHOCTEH. MeToa MaTeMaTuyecKon
UHIYKIAA. MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEN0BATENBHOCTU. VcTOpUS BO3HUKHOBEHMS
MaTeMaTHYECKOT0 aHaIM3a KaKk aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudpmernueckass U TreoMeTpuyYeckass Iporpeccud. beckoHeyHo — yObIBaromias
reomerpuyeckasi nporpeccus. CyMMa O€CKOHEYHO YOBbIBaroOIEel reoMeTpUYeCKON MPOrpecCcHH.
JIuHeWHBIM M OKCHOHEHUMAIBbHBIM pocT. Yucino e. dDopMyna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHne IpoOrpeccuy Ul pelieH!s pealIbHbIX 3aJa4 IPUKIAIHOTO XapaKkTepa.

HenpepbiBHble (QyHKIMM W HX cBOMcTBAa. Toukum paspbiBa. ACHUMNTOTHI I'padUKOB
¢ynkuuii. CBoiicTBa (pyHKIMH HENMpPEpBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB Ul pEIleHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNPEePhIBHBIX (DYHKIUH JUTS peleH s 3a/1a4.

IlepBas u BTOpas npou3BogHbIe PpyHKIMU. OnpeaeneHune, reoMeTpUIECKUi U pu3ndecKuit
CMBICJI TPOU3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIHH.
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[IpousBoaHbIe Ar1eMeHTapHBIX (QyHKUUH. [Ipon3BogHAs CyMMBI, TPOU3BEACHNUS, YACTHOTO
Y KOMITO3UINH (DYHKIUH.

5. MHoxecTBa 1 JIOTHKA

MHoxecTBO, orepaluu HajJ MHOXKECTBAaMH U UX cBoMcTBa. Jluarpammsl Ditsiepa— Benna.

[IprMeHeHne TeOpETUKO-MHOKECTBEHHOIO alllapara Jyuisl OIMCAaHUs PEAIbHBIX IPOLECCOB
U SIBJICHUH, IPH PELICHUH 33734 U3 JPYTruX y4eOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTEeMaTUYeCKOTO  OObBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIJIBHBIC YPABHEHUS.

Harypanenble n nensie uncna. IIpuMeHeHne NPU3HAKOB JEIMMOCTH LEJBIX YHCET,
Hauboapni o6muit aenutens (nanee — HOJl) u Haumensiuee obmiee kpatHoe (nanee — HOK),
OCTaTKOB II0 MOJYJI0, anroputMa EBKkimia Uit penieHus 3a/1a4 B LEJbIX YACIaX.

KommnekcHple umncna. AnreOpanueckas U TpUTOHOMeTpudeckas (opMbl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApupMeTHUecKue onepanuyu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkeHnue
KOMIUJIEKCHBIX YHCEJI Ha KOOPJIMHATHOW m1ockocTu. @opmyna Myaspa.

KopHu n-o#1 creneHn u3 KOMIUIEKCHOTO 4yncia. [I[puMeHeHre KOMIIEKCHBIX YhCen JUIs
peuieHns pU3NYecKuX U reOMETPUUECKHX 3aa4.

6. YpaBHeHHUsI U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB. PaBHOCHUIIbHBIE CUCTEMBI 1 CHCTEMBbI -
ciencTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHUW C TOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYXHOCTH. PernieHue TpuroHoMeTpu4eCKux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBl  pEHIEHUS CHCTEM W COBOKYNHOCTEHM  palMOHAJIBHBIX,
MppalMOHANIbHBIX, TOKA3aTeNbHBIX U JIOTapU(MUUYECKUX YpaBHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHHI0 MaTEMaTUYECKUX 3a/1ad U
3ala4 M3 pazNUYHbIX oOJacTed HAyKH W peajbHOW JKU3HHM, HHTEPHpETalus MOJy4EeHHBIX
pe3ynbTaToOB.

7. MOyHKHUH U TpadPpuKu

I'paduk xomnosunyu GyHkuuid. ['eomerpuueckue oOpa3pl ypaBHEHH M HEPAaBEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckue meronsl penieHUs ypaBHEHUH U HepaBeHCTB. ['paduueckue MeTosbl
peuieHus 3a1ay ¢ napaMeTpaMu.

Ucnonb3oBanue rpadukoB GYHKUUNA U1 UCCIEHOBAHMS MPOILECCOB U 3aBUCUMOCTEH,
KOTOpPBI€ BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U pealbHON KU3HH.

8. Havana MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre Npou3BOTHON K UCCIIEIOBAHUIO (DYHKIMI HAa MOHOTOHHOCTb U 3KCTPEMYMBI.

HaxoxneHne HamOOJIBLIETO M HAWUMEHBUIETO0 3HAYEHMH HenpepbIBHOW (YHKIMH Ha
OTpE3KE.

[IpumeHeHre NPOM3BOAHON ISl HAXOXACHHUS HAWIIYYIIEro PEIIEHUS B IMPHUKIATHBIX
3ajavax, s ONpEeNeNCHHs CKOPOCTH W YCKOpPEHMs IIpolecca, 3aJaHHOro (opMynol HiIu
rpauKoMm.
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[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MEpBOOOpa3HBIX. [lepBoOOpa3HBIC 3IIEMEHTapHBIX
¢bynkuuii. [IpaBuiia HaxoXA€HUS TIEPBOOOPA3HBIX.

NHurerpain. ['eomeTprudeckuil CMbICI UHTETpasa. Berancienre onpeaenéHHoro nurerpaia
no popmyne Hetorona—Jlelibuuna.

[Ipumenenne wuHTErpana JUis HAXOXKACHUS IUIOIAACH IUIOCKUX (GUryp U O0OBEMOB
Ir€OMETPUUECKUX TEI.

[Ipumeps! pemenuil AuddepeHuanbHbIX ypaBHEHHH. MareMaTnueckoe MOJeIMpOBaHNE
peabHBIX MPOIECCOB C MOMOIIBI0 U] PepeHInaTbHBIX YPaBHEHUH.

9. IpsimMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE IOHATHSI cTepeoMeTpur. Touka, psimasi, IIIOCKOCTb, MpOCcTpaHcTBO. [loHaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoe pacrnosioxkeHre IpsMbIX B IPOCTPAHCTBE: MEepeceKarolrecs, napauieabHble U
cKpeluBaromuecs npsamele. [IpuzHaku ckpenuBaronmxcs npsmMbix. [lapaninenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleNbHbIE MpPsSIMbIE B MPOCTPAHCTBE, MApajuIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh HpsIMOM M miockoctd. [lapamnenbHoe U LEHTpajbHOE
MIPOEKTHpOBaHUe, n300paxenue Guryp. OCHOBHBIE CBOICTBA MapajIeIbHOIO MPOEKTUPOBAHUS.
N3o00paxkenue Guryp B mapajuieabHON MPOEKIUU. YTl C COHANPABICHHBIMU CTOPOHAMM, YTOJI
MeXAy NpsIMBIMU B TIpocTpaHcTBe. IlapamienbHOCTh MIOCKOCTEH: MapajiiesibHble IIOCKOCTH,
CBOICTBa NapauieabHbIX II0OcKOoCcTel. [IpocTeiire npocTpaHCTBEHHbIE PUTYPBI HAa TUIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUeHUH.

[lepneHIUKYIApHOCTh MHPSMOM W IIOCKOCTH: IEPHNEHAMKYISIPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MPAMBIE MApPAJUICIbHBIE W IEPHEHIUKYISAPHBIE K IIJIOCKOCTH, IPHU3HAK
MEPIEHIUKYIIPHOCTH MPSIMON U INIOCKOCTH, TEOPEMA O NMPSAMOU NMEPIEHANKYIIAPHOM INIOCKOCTH.
OproroHanbHOe NPOCKTUPOBaHUE. [IepneHAMKYISp M HAKJIOHHBIC: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PAacCTOSIHMUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIMs (UIyppl Ha IJIOCKOCTb.
[lepneHIMKYJIAPHOCTD IJIOCKOCTEN: MIPU3HAK NEPICHANKYIIIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NEPIECHIUKYIIApax.

VYTIabl B IPOCTPAHCTBE: YOI MEXAY IPSAMOM U IJIOCKOCThIO, IBYTPAHHBIN YroJ1, TUHECUHBIN
yroa ABYIpaHHOTO yria. TpéxrpaHHbli M MHOrorpaHsele yribl. CBOMCTBAa IUIOCKHX YIJIOB
MHOTOrpaHHoOro yria. CBOWCTBA IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

10. MHoOrOrpaHHuKH

Bunael MHOrorpaHHuUKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yrosibHas npusma,
npsiMasi ¥ HAKJIOHHAs MPU3MBbl, OOKOBasl U MOJIHAS IOBEPXHOCTh IPU3MBI.

[Tapannenenunen, NpsAMOYToOJbHBIN NapajliesIenunen U ero coiicrsa. Kparyaiimue nmytu
Ha NOBEPXHOCTUM MHOrorpaHHuka. Teopema Oiinepa. IlpoctpancrtBenHas teopema Iludaropa.
[Mupamupaa: n-yrosipHas mUpamujaa, NpaBuwiIbHas M yceu€HHas nupamuabl. CoiicTBa pébep u
OOKOBBIX TpaHel MpaBUIbHON nHupamuibl. [IpaBUIbHBIE MHOTOTPAaHHUKHU: MTpaBUJIbHAS IPU3Ma U
IpaBUIbHAS MUpPaMUJA, MpaBUIbHAs TPEYrojibHas MUPaMUAa W MPaBUWIBHBINA TeTpasap, KyoO.
[IpencraBieHne o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3p, JOAEKadAp U UKOCAIP.

Bbruncnenue 3n1eMeHTOB MHOTOTpaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOM NMPU3MBI, IIJIOMIa/{b OCHOBAaHUM, TeOpeMa 0 OOKOBO
MOBEPXHOCTU MpsIMOM mpu3Mbl. Ilomaas OOKOBOM MOBEPXHOCTH W MOBEPXHOCTU NMPaBUIBLHOU
MIpaMHJIbl, TEOPEMA O IUIOIIAIN YCEUEHHON TUPaMU/IBI.
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CuMMeTpHusi B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU IPABWIIBHBIX MHOI'OI'DAaHHUKOB.
CI/IMMeTpI/ISI B IPAaBWJIBbHOM MHOT'OI'PAHHHUKE. CHMMCTpPHUA TMapaJUICIICTIMIICAd, CHMMCETpPUA
IIPAaBUJIBHBIX [IPU3M, CUMMETPHSI IPABWIILHON TUPAMUIBL.

11. BekTOpbI M KOOPAMHATHI B MPOCTPAHCTBE

TloustTus: BCKTOP B IPOCTPAHCTBCE, Hy.]'[GBOfI BCKTOpP, AJIMHA HCHYJICBOI'O BEKTOPA, BEKTOPLI
KOJIJIMHCAPHBbIC, COHAIIPABJICHHLIC W IMPOTHUBOIIOJOXHO HAIIPABJICHHBIC BCKTOPLI. PasencTBo
BCKTOPOB. I[eﬁCTBHﬂ C BCKTOpaMM: CJIOKCHHUEC W BbIYUTAHHUC BCKTOPOB, CyMMa HECCKOJIBKHUX
BEKTOPOB, YMHOKEHHUE BEKTOpa Ha 4nciio. CBOMCTBA CIIOKEHUS BEKTOPOB. CBONCTBA YMHOKEHUS
BEKTOPA Ha yucio. [loHsATHe KOMIUIaHApHBIE BEKTOPHI. [[pU3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O pa3lIoKEHWHM BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpsiMoyrosibpHas cucrtema KoopanHaT B npocTtpaHcTBe. KoopanHatel Bektopa. CBsi3b
MEXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATAMU TOYEK. YTOJI MEXIy BekTopaMu. CKalspHOe
MIPOU3BEJICHNE BEKTOPOB.

12. Tesia BpaleHus

TloustTus: MUJIMHAPHUYECKasd TIMOBECPXHOCTb, KOHHYECKasd IMOBCPXHOCTD, C(l)epI/I‘IeCKaﬂ
MMOBEPXHOCTh, 00Opa3yroIIe moBepxHocTel. Tena BpaieHus: UINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumuoe pacrnosioxkeHue chepbl B MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe.
N300paxkeHue Ten BpaleHus Ha MiIockocTy. Pa3BépTka muinHapa u konyca. Cummerpust cepsl
U 1apa.

O6béM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 006 00BEME MHPSIMOYrOJBHOTO
napajuiefienunena U ciencTBus u3 He€. OObEM MpsAMOM M HAKJIOHHOW NpPU3MBI, LUIMHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U mapoBOro CETMEHTA.

KoMOunauu Tten BpaiieHuss U MHOrOrpaHHUKOB. [Ipu3ma, BhucaHHas B LWJIMHID,
omnucaHHas okoJyio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IockocThio. [IoHATHE MHOTOTpaHHUKA, ONTMCAHHOTO OKOJIO chephl, cephl, BIMCAHHOH B
MHOTOTPaHHUK WJIH TEJIO BpallCHUSI.

[Tnomanas MOBEpXHOCTH IMIJIMHAPA, KOHyca, Iuomans cdepol u e€ yacteir. [lomobue B
npoctpancTBe. OtTHomieHHe O0OBEMOB, IUIOIIAJACH MOBEPXHOCTEH MOJOOHBIX  (QUTYP.
[IpeoOpazoBanue mnomobus, romoteTus. PerneHue 3amad Ha IJIOCKOCTH C HCIOJB30BaHUEM
CTepEOMETPUYECKUX METOJIOB.

[locTpoenune cedyeHWii MHOTOTPAHHHKOB W TeNl BpAILEHUS: CEUEHHUs IMIMHIpA
(mapannenbHO W MEPHEHAMKYISIPHO OCH), CEUYEHHS KOHyca (MapajyieibHOE OCHOBAaHUIO U
MPOXOJIAIIee Uepe3 BEpIINHY), CEUEHHUs IIapa, METOJbI MOCTPOCHHS CEUYEHHUI: METOJ CIIEOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYILEH TIIOCKOCTH.

13. BeKTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

BekTtopsl B mpoctpanctse. Onepanuy HajJ BeKTopaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.

CBoiicTBa BEKTOpPHOr0 YMHOKeHUs. [IpsiMoyrosbpHas cuctemMa KOOpAUHAT B TPOCTPAHCTBE.

Koopaunatsl BekTopa. Pa3noskenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBINA METOT
IIPU PELICHUH TeOMETPHUECKUX 3a/a4.

14. JIBu:keHMs1 B IPOCTPAHCTBE
JIBmxenus npoctpancTBa. Otobpaskenus. J[Bmkenus u papeHcTBo ¢uryp. OOmue cBoiicTBa
JBWKEHUH. Bupl NBHMKEHUI: MapajuleibHbIM NepeHoc, LEeHTpalbHas CUMMETpUs, 3epKaibHas
CUMMETpHs, TOBOPOT BOKPYT npsamoil. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.
15. I'pad, cBa3HbIii rpad, nyTu B rpade:
Hukns! v nenu. CreneHs (BaJIeHTHOCTH) BepUIMHBL. I'padbl Ha utockocTu. [lepeBbs.
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CnygaitHble 3KCTIEPUMEHTHI (OTBITHI) M CIIy4alHBIE COOBITHS. DJIEMEHTapHBIE COOBITHS
(ucxonpl). BeposTHOCTD Cciy4aiiHOTO COOBITHS. BIM30CTH 4acTOTHI M BEPOSITHOCTH COOBITHHA.
CrydaiiHbIe OTIBITHI C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.

Onepanuu HajJ COOBITHUSAMU: TIepeceueHne, 00beIMHEHUE, TPOTUBOTOIOKHBIC COOBITHSL.

JHuarpammsl Diinepa. @opmyiia ClI0KEHUs BEPOATHOCTEN.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBo CilydallHOrO 3KCIIEPUMEHTA.

®opmyna nonaHo# BepostTHocTU. Popmyia baiieca. HezaBucumeblie coObITHS.

bunapHplii cimyyailHbIE  ONBIT  (MCHBITAaHME), Yycmex M Heyaada. HesaBucumbie
ucnbiTanust. Cepust He3aBUCUMBIX MCIIBITAHHM 10 TIepBOTO ycrexa. [lepectaHoBKH U (pakTopualt.
UYucno coueranuil. Tpeyronpuuk [lackans. @opmyna 6uaoma HeloToHa.

Cepust He3aBUCHMBIX ucnblTaHuil bepHymnu. Coy4ailHelii  BBIOOp W3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrpesesieHus.
Onepauuu Hajx ciy4dailHBIMH BelMuMHamMu. buHapHas ciyuaiiHas BenuuuHa. [lpumMepsl
pacrpeiefieHuid, B TOM YHCJI€ TEOMETPUUECKOe U OMHOMHAIIBHOE.

CoBMeCTHOE paclpelieIeHUe [IBYX CIIy4allHbIX BeIWYMH. He3aBHUCHMBIE CllydailHbIe
BEJTUYMHBI.

Maremaruueckoe OXUJaHHE CIydailHON BenuuuMHbl (pacmpenenenusi). I[Ipumepsr
MIPUMEHEHHS] MaTEMaTUYECKOTO 0K IaHus (CTpaxoBaHUe, JoTepes). MaTemaTiyeckoe OXKuAaHNue
OuHapHOU ciyyaliHOM BenuuMHBI. MaremaTtudyeckoe OXKUIaHHE CYMMBbI CIy4alHbBIX BEJIUYHUH.
Maremaruueckoe OXuAaHHe TEOMETPUUECKOT0 U OMHOMUAIBLHOTO pacripeeeHui.

Jlucniepcusi W CTaHAAPTHOE OTKJIOHEHHWE CIIydalHOW BEIMYMHBI (pacmpeencHus).
Jucnepcusi OMHApHOW CIydallHOW BEJNMYMHBI. MareMaTnuecKoe OXKHJaHWUE MPOU3BEIACHUS U
JUCIIEPCUS] CYMMBI HE3aBHCUMBIX CIydalHBIX BEJIMYUH. [[ucnepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMHUAIBHOTO pachpeneneHus. Jucnepcus W CTaHIApPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrnpeneneHus.

HepaBenctBo UeoObnméBa. Teopema UeOwrméBa. Teopema bepHymm. 3akoH OOJbITUX
yucen. BpIOOpouHBIE MeTOn uccienaoBaHuii. Breibopounble xapakTepucTuku. OleHUBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUHBIM JaHHBIM. [IpoBepka MpocTeUINX TUIIOTE3 C MOMOUIBIO
M3YYEHHBIX pacipeieaeHu.

HenpepsiBHble citydaiinble BenuuuHbl. [Ipumepbl. OyHKIUSA TUIOTHOCTH BEPOSITHOCTH
pacnpeneneHusa. PaBHOMepHOE pacnpeleneHie W €ro CBOMCTBA. 3ajaud, NPUBOIAIINE K
MOKA3aTeIbHOMY pacHpeleseHUI0. 3alayd, MPUBOJSALUIME K HOPMAJIBHOMY PpaCIpEAesICHUIO.
OyHKIMS TJIOTHOCTH BEPOSITHOCTH IOKA3aTeNIbHOTO pachpeneseHus, (YHKIHUS MUIOTHOCTH
BEPOSATHOCTH HOpPMaJbHOro pacnpeneneHuss. OyHKIMsS MIOTHOCTH M CBOMCTBA HOPMAaJbHOTO
pacrpeneneHus.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, NpPUBOJALIME K
pacnpenenenuto ITyaccona.

KoBapuanuss 1Byx ciaydaiHelx BenuuuH. KoapduuueHT IHMHEHHOW KOppemsiuH.
CoBmecTHbIe HAOMIOICHUS JBYX BeIMUMH. BbiOopouHblit ko3 duiueHT koppensiunu. Paznuune
MEXAY JUHEHHON CBS3bI0 U NPUYMHHO-CIIEJCTBEHHON CBA3bI0. JIMHENHas perpeccusi, MeTox
HaMMEHBIINX KBAJPATOB.

B (be,[[epaHLHLIX U PCErHOHAJIBHBIX IPOLCAYypax OLCHKH Ka4CCTBa O6pa30BaHI/I$I
HCIIOJIB3YCTCs NEPCUCHDb (I(OIII/I(I)I/II(aTop) pacipeacICHHBIX IO KJIaCCaM IMPOBEPACMBIX TpC6OBaHHf/'I
K pe3yjibTaTaM OCBOCHUA OCHOBHOM OGp&SOB&TCHBHOﬁ nporpamMmbl  CpE€OHETO 0611161"0
O6pa3OBaHI/I${ H DJICMCHTOB COACPIKAHUA 110 MATCMATHUKE.
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[IpoBepsiembie TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OCHOBHOHW 00pa3oBaTenbHON
nporpaMmsl (10 kiacc)

Kon IIpoBepsieMble peaMETHBIE PE3YIIBTAaThl 0CBOCHMS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeabHOM MPOTPaMMBI CPETHEro 00111er0 00pa30BaHUs
pe3ynbrara
1 Yucna v BBIYKCICHUS

OnepupoBarh NOHATUSAMHU: DPALUOHAIBHOE M JEUCTBUTEIBHOE YMCIIO,

1.1
OOBIKHOBEHHAs! U JIECATUYHAs JPOOb, IPOLIEHTHI
12 Boinonuate  apudmMermyeckue  omepalud € pallMOHANIbHBIMH U
' JIEACTBUTEIbHBIMHA YHCIIAMHU
13 BoinonHaTe npuOnnKeHHbIE BBIYUCICHUS, UCIIONb3YsI IPAaBHIIa OKPYITICHHUS,
' JieNaTh MPUKHUJIKY U OLIEHKY pPe3ylIbTaTa BhIUYMCIICHUIN
OnepupoBarh MOHATUSIMU: CTENEHb C LIEJIbIM IOKa3aTejeM, CTaHJIapTHas
1.4 ¢dbopMa 3anucu AEWCTBUTENBHOIO YHMCIIA, KOPEHb HAaTypalbHOW CTENEHU;

WCIIOJIb30BaTh MOAXOAALIYI0 (OpMY 3alucy JEHCTBUTENBHBIX YHCEN IS
penieHus MpakTUYECKUX 3a/1a4 U MPEACTABICHUS JAHHBIX

OnepupoBarb NOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC IMPOU3BOJIBHOTO YITIa;
1.5 WCIIONB30BaTh  3alUCh  IPOM3BOJIBHOTO  yIjla  4Yepe3  oOpaTHbIE
TPUTOHOMETpUUYECKUEe (DYHKIINH

2 YpaBHEHHUS 1 HEPABEHCTBA

OnepupoBarh MOHATHSAMH: TOXKJIECTBO, ypaBHEHHUE, HEPaBEHCTBO, IIEJIOE,
2.1 paloHaIbHOE, UppalMoOHaAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHHUE

BoinonusaTe mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUUYECKUE YPAaBHEHUS

2.2

BremonasaTs Hp606p330BaHI/IH LEJIBIX, PpallMOHAJIbHBIX W HUPppallOHAIbHBIX
2.3 BLIpa)I(eHPIfI n plllarTb OCHOBHBLIC THUIIBI M[CJIbIX, PAOWUOHAJIbHBIX M
HppallMOHAJIbHBIX ypaBHCHI/Iﬁ H HCPABCHCTB

HpI/IMeHHTL YPpaBHCHUSA W HCPABCHCTBA JIA PCIICHHUA MATCMATHYCCKUX

2.4 . .
3a/la4 1 3a1a4 U3 Pa3JIMIHbIX obOnacrei HAyKU U PCaJIbHOU KU3HU

MO,Z[eJ'II/IpOBaTL PCAJIbHBIC CHUTyallUH Ha A3bIKC aJIT e6pBI, COCTaBJIATH
2.5 BBIPDAXKCHUSA, YPAaBHCHUSA, HCPABCHCTBA IO YCJIIOBHUIO 3aa4H, UCCIICOAOBATH
IMMOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allliapara anre6pbl

3 OyHKIMH U TpadUKH

OmnepupoBarh NOHATUAMM: (QYHKIHSA, CHOCOOBI 3aaHUs QYHKIMH, 001aCTh
3.1 OTpeNeNIeHUs] M MHOXKECTBO 3HaueHW (yHKIUHU, Tpaduk QyHKIHUH,
B3aMMHO 00paTHbIe PYHKIUH

3.2 OHepI/IpOBaTL INOHATUAMHU: 4YCTHOCTbH MW HCUCTHOCTH (I)YHKI_II/II/I, HYIIN
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(YHKITUH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA

3.3

Hcnonb3oBath rpaduku GyHKIMHA U1 peLIeHUs ypaBHEHUN

3.4

CrpouTth 1 yuTaTh rpaduKy TUHEHHON (PYHKIIMU, KBAAPATUIHON (DYHKIIHH,
CTETIeHHON (YHKIMH C IeJTBIM TIOKa3aTelIeM

3.5

Wcnonb3oBath rTpaduku (GYyHKOUH I KCCICIOBAHHS TIPOIIECCOB H
3aBUCHUMOCTEH TPH PEIICHWU 33Jad U3 JPYyruX y4eOHBIX MPEIMETOB H
peaNbHOW  JKW3HHU, BBIpAXaTh (OpPMYIaMU  3aBHCUMOCTH  MEXIY
BEJTMYMHAMU

Hagana mareMarnueckoro aHaian3a

4.1

OHepI/IpOBaTB INOHATUAMHU: IIOCICAOBATCIIbHOCTD, apI/I(i)MeTI/ILIeCKaSI n
TCOMETpHUYICCKasd MPOrpeCccuun

4.2

OnepupoBarh MOHATHAMHU: OECKOHEUHO YOBbIBAIOIasi TeoMeTpUyecKas
IIpOrpeccusi, cyMMa OECKOHEYHO yObIBAIOIEH TeOMETPUIECKON TPOrPECCHH

4.3

3amaBarh MOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOO0aMH

4.4

Hcnonb3oBaTh CBOWCTBA TMOCIEAOBATEIBHOCTEM MW MOPOTPECCHl A
pelieHus peaabHbIX 3a1ad MPUKIATHOTO XapaKTepa

MHokecTBa 1 JJornuKa

5.1

OHGpHpOBaTI) MOHATHUAMU: MHOKECTBO, OIICpallviii HaA MHOXKCCTBaAMU

5.2

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar JUisi  OIHCAHHS
peanbHbBIX MPOIIECCOB U ABJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX y4EOHBIX
IPEIMETOB
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OHepI/IpOBaTB IIOHATHUAMM OIIpE€ACICHUC, TEOpEMaA, CJICACTBUC,
JOKa3aTCJIbCTBO

Teopust BEpOSTHOCTEM U CTAaTUCTUKA

6.1

YuraTes u CTPOUTH Ta6J'II/II_IBI H JUuarpaMmbl

6.2

OHCpI/IpOBaTL IIOHATUAMMU: CcpeaHee apI/Iq)MeTI/I‘leCKOC, MEauaHa,
HaH60anee, HaMMCHbIICC 3HAYCHUC, pa3MaXx MAaCCUBA YUCJIIOBBIX JaHHBIX

6.3

OnepupoBarh NOHATUAMU: CIy4alHBIN SKCIIEPUMEHT (OMBIT) U CIy4aiiHOe
coObITHE, DIEMEHTapHOE COOBITHE (AIIEMEHTAPHBIN HCXOM) CIy4aitHOTO
ONbITa; HAXOAUTh BEPOSATHOCTH B OMNbITAX C PABHOBO3MOXKHBIMU
CIIy4allHBIMH COOBITUSIMU, HaXOJUTh U CPABHUBATH BEPOSTHOCTU COOBITUM
B M3YUEHHBIX CIyUYalHBIX IKCTIEPUMEHTaX

6.4

Haxogute u QopMynupoBaTh COOBITHS: MepeceueHre U OObeAWHEHHE
JAHHBIX COOBITHH, COOBITHE, TNPOTHBOIOJIOKHOE TAHHOMY COOBITHIO;
MOJIK30BATHCS AMarpaMmamu Jitsiepa u GopMyIIoi CI0KEHUS BEPOSTHOCTEH
IIpY pELICHNH 3a]a4

6.5

OHepI/IpOBaTL MOHATHUAMU: YCIIOBHAA BEPOATHOCTh, HC3aBUCUMBIC CO6LITI/I$I;
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HaxoquTb BCPOATHOCTH C IOMOLIBIO IIpaBHJIa YMHOXCHHUA, C IMOMOIIBIO
JIepeBa CIy4ailHOTO OIIbITa

6.6

[TpumeHnsaTH KOMOMHATOPHOE MPABUIIO YMHOKEHHSI IPU PELICHUN 3314

6.7

OnepupoBarb NOHATHUSIMU: UCIBITAHUE, HE3aBUCUMbIE UCIBITAHUS, CEpUs
UCTIBITAaHUH, yCIIEX W HEylaya; HaXOJHUTh BEPOSATHOCTU COOBITUH B CepUH
HE3aBUCHMBIX HUCIBITAHUN [0 IIEPBOIO YCIIEXa, HAXOAWTh BEPOSITHOCTH
coObITHI B cepuu UctiblTanuid bepHymim

6.8

OnepupoBarh NOHATHUAMHU: CilydailHas BEJIMYMHA, paCIpeEleeHNe
BEPOATHOCTEH, MarpaMma pacipeieIeHus

I'eomeTpus

7.1

OHepI/IpOBaTB MOHATHUAMUA: TOYKA, IMpsAMad, IMIOCKOCTb

7.2

[IprMEHATH aKCMOMBI CTEPEOMETPUU M CIEACTBUSA U3 HUX NPHU PEIICHUU
FeOMETPHUYECKHX 3a/1a4

7.3

OnepupoBarh MOHATUSAMHU: MAPAIENIBHOCTh W IMEPHEHAUKYISIPHOCTh
MPSIMBIX U IIOCKOCTEN

7.4

KrnaccuguimpoBaTs B3aUMHOE PACITOJIOKEHUE TPSIMBIX H TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBarh MOHATUSAMHU: IBYTPAHHBIM Yroji, TpaHH JABYTPaHHOIO YIIA,
pedpo IBYTpaHHOTO YIVa, JIMHEHHBIM Yroy ABYTpaHHOIO yIiia, rpajycHas
Mepa JIByrpaHHOTO yIIia

7.6

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKIBIH M HEBBITYKIbIN
MHOTOTPaHHHUK, SJIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBI MHOTOI'PaHHUK

7.7

PacrioznaBaTh OCHOBHBIE BHJbI MHOTOTPAHHHMKOB (IUpaMHIa, MpHU3Ma,
IPSIMOYTOJIbHBIN Mapaienenunes, Kyo)

7.8

KJ'IaCCI/I(bI/IHI/IpOBaTb MHOT'OT'PaHHHKH, BBI6I/Ipa$I OCHOBAaHUA JJIA
Knaccn(bnxaunn (BBIHYKJIBIC N HCBBIITYKJIBIC MHOTOTPAaHHUKHU, IIPABUJIBHBIC
MHOT'OI'PaHHHKH, ITPAMBIC H HAKIIOHHBIC ITPHU3MBI, napannenennnenm)

7.9

OHCpI/IpOBaTL MOHATHUAMUA: CCKYLIaA INIOCKOCTh, CCUCHUC MHOT'OT'PAaHHUKOB

7.10

OOBACHATH MPUHIUIIBI IOCTPOCHUS CEYEHUI MHOTOIPAHHUKOB, UCTIONB3YS
METO/] CIIEOB

7.11

Crpouth ceueHUs MHOTOTPAaHHMKOB METOJOM  CIJIEJOB, BBIINOJIHSTH
(BBIHOCHBIE) MJIOCKHUE YEPTEKU M3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Penrars 3amaun Ha HaXOXXACHHE FreOMETPUUCCKUX BCJIWYHH 110 o6pa3uaM
Wi ajJroputMaMm, MNPUMCHAA H3BCCTHBIC AHAJIUTHYCCKUC MCETOABI IIPpU
peoIiCHUU  CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha  BBIYUCICHUC
paCCTOSIHI/Iﬁ MCXKIAY ABYMA TOYKAMH, OT TOYKHU IO HpHMOﬁ, OT TOYKH 1J0
TIOCKOCTH, MCKAY CKPCIINBAOMIUMHUCS ITPAMBIMU
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7.13

Pemratp 3amaun Ha HAXOXKACHHWE TEOMETPUYECKUX BEIHYUH MO 0Opas3iam
WY aNropuTMaM, IIPUMEHS HU3BECTHBIE AHAIMTUYECKUE METOABI IpU
pelIeHUN CTaHJAPTHBIX MAaTeMaTHYeCKUX 3aJad Ha BBIYUCICHUE YIVIOB
MEXKIy CKPCIIMBAIOUIUMUCA MPSIMBIMHM, MEXIY IPSIMOM U IUIOCKOCTHIO,
MEXY IIJIOCKOCTSIMH, IBYTPAHHBIX YIVIOB

7.14

Borancnars 00beMBbI 1 TUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMyuia) ¢ MpUMEHEHHEM (OPMYI, BBIUUCIATH COOTHOUICHUS MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00beMaMy OJOOHBIX MHOTOI'PaHHUKOB

7.15

OnepupoBarh MOHATUSMU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OChb U
IJIOCKOCTh CUMMETPUH, IIEHTP, OCh U IUNIOCKOCTh CUMMETPHH (PUTYPBI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpeACTaBIECHHYIO Ha
YepTekax U pUCyHKax

7.17

[IpumensaTh reoMerpuueckue (PaxkTbl A PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPENOJIararolliX HECKOJIbKO IIIArOB PpEIICHHUs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOU (hopme

7.18

[IpuMeHATs mpocTEHIIME MPOTPaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIEHNUN CTEPEOMETPUIECKUX 3a1a4

7.19

[IpuBoauTH MpUMEpPHl MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEHW B MpHUpOJE U
YKU3HHU, PACIIO3HABAThH MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

7.20

[IpuMeHsTh MOMy4YeHHBbIE 3HAHUS HA MPAKTHUKE: aHAJIU3UPOBaTh pPeasibHbIC
CUTYaIlMM ¥ IPUMEHSATh U3y4EHHBIE MOHATHUS B MPOIIECCE MOUCKA PeIIeHuUs
MaTeMaTu4ecku c(hOpMYIUPOBAHHOMN MPOOIEMbI, MOAECTUPOBATh PeaIbHbBIE
CUTyallMl Ha $3bIKE I'€OMETPUU, HCCIEe0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MMOHATUH U TEOpeM, ammnapara aireopsl,
pemiars  MpaKkTHYEeCKUEe  3aJayd,  CBA3aHHbIE C  HaxXOXJIECHUEM
TreOMETPUUECKUX BEIUYUH

[IpoBepsiembie ameMenThI coaeprkanus (10 kimace)

Kon

[IpoBepsieMblii 2I€MEHT COJepKAHUS

Yucna v BEIYUCICHUS

1.1

Panmonanbubie yncia. OOBIKHOBEHHbIE W JI€CATHYHBIE JPOOM, IPOLIEHTHI,
OeCKOHEUHble MepuoauYecKkue JApoOu. Apudmernueckue oInepauuud  C
pallMOHANBHBIMU ~ YHCJIaMHM,  NpPeoOpa3oBaHMS  YMCIOBBIX  BBIPAKECHHH.
[Ipumenenune npoGell W NPOLEHTOB JUIS peIleHWs NPUKIATHBIX 3a7a4 M3
Pa3JIMYHBIX OTPACIIEH 3HAHUMI U PEAIbHON KU3HU

1.2

JlelicTBuTenbHble  yHuchaa. PalMoHambHBIE W HMppAlMOHAIbHBIE  YHUCIA.
ApudpmeTrnueckue omepanuu ¢ JIeHCTBUTENbHBIMU uuciamu. [lpubmmkeHHbIE
BBIUMCIICHUS, TPaBUIIa OKPYITICHHS, TPUKHJIKA U OLIEHKA Pe3ylbTaTa BbIYMCICHHUH

1.3

Creress ¢ OCJIBIM ITOKA3aTCJICM. CTaHIlapTHaSI (I)opMa 3allMCHU JCHUCTBUTEILHOTO
yuciaa. Mcrnonap30BaHue HOAXOAAIEH (bOpMBI 3alUCH JeUCTBUTEIbHBIX YHCEN IS
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PCIICHUA MPAKTUYCCKUX 3a1a4 U IIPCACTABICHUA JAHHBIX

ApudpmeTnueckuii KOpeHb HaTypalbHOMU cTeneHu. [leiicTBus ¢ apudmMeTHuecKkumMu

1.4 o
KOPHSIMU HaTypajbHOW CTENEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHI€HC YMCJIOBOTO apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxnecTBa U TOXK/AECTBEHHbIE IPEOOPA30OBAHUS
29 [IpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpUUYECKUE (HOPMYIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Mertoa
) MHTEPBAIOB
2.4 Pemenue nenbix v JpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppaiMoHanbHBIX YpABHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUeCKUX ypaBHEHUN
27 [IpumeHeHne ypaBHEHUH U HEPABEHCTB K PELICHHI0 MaTeMaTHYeCKHX 3ajaad U
' 3a/1a4 U3 Pa3IUYHBIX 00IacTel HAyKH U peaTbHOM )KU3HU
3 OyHKIUU U TpaQuKu
31 OyHKIys, crnocooOsl 3amanus GyHkuu. ['paduk dyHkiuu. Bzaumuo oOGparHbie
' byHKIIUN
39 Ob6nactb ompeneneHUs U MHOXKECTBO 3HaueHUil ¢(ynkuuu. Hymu ¢yHkuumu.
' [IpoMexyTky 3HAKOMIOCTOSTHCTBA. YeTHbIe U HeueTHbIE (QYHKIIUU
33 Crenennast GyHKIMS ¢ HaTypajibHBIM U LI€TBbIM MOKa3zareneMm. Ee cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-OW CTEIICHH
34 TpuroHomerpuueckass  OKPY)KHOCTb,  ONpPEIEICHUE  TPUTOHOMETPUYECKUX
' (yHKIMIA YUCIOBOTO apryMeHTa
4 Hauana maremarnyeckoro anainusa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS MOCIENOBaTeIbHOCTEH. MOHOTOHHBIE
' MO CIIE0BATEIBbHOCTH
Apudpmernueckas W reoMeTpuyeckas IMporpeccud. beckoHeuHo yObIBarolas
49 reomerpuueckas nporpeccus. Cymma 6eCKOHEUHO yOBIBAIOIIEH IeOMeTpUYECKO
' nporpeccun. Popmyina CIOXKHBIX IPOLEHTOB. lcnons3oBaHue mporpeccuu s
pELIEHNs pealIbHBIX 3a]a4y IPUKIAJHOIO XapaKTepa
5 MHoO)kecTBa U JOTHUKA
MHoxecTBO, omnepauuu Haj MHokecTBamH. Jluarpammbl Diinepa - Benna.
5.1 [IpumeHeHne TEOpPETUKO-MHOXKECTBEHHOIO ammapara Uil ONMCAaHWUs PEeaJbHBIX

IponecCCOB U SIBJ'ICHI/II\/'I, IIpu pCUHICHNUU 3a1a4 U3 JPYIrux y‘{e6HLIX npeamMeToB
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5.2

OnpeueﬂeHHe, TEOpEMaA, CICACTBUC, JOKA3aTCIbCTBO

Teopust BEpOSTHOCTEN U CTATUCTUKA

6.1

[IpenacraBnenne JaHHBIX ¢ mnoMmomibio Tabmuy u  guarpamm.  Cpenhee
apupMeTHUeCKoe, MeIMaHa, HauOoybllee W HAUMEHbIIEE 3HAYCHUS, pa3Max,
JMCIIEPCUs ¥ CTaHIapTHOE OTKJIOHEHNE YHCIIOBBIX HA0OpOB

6.2

CnyyaiiHble SKCIIEPUMEHTHI (ONBITBI) U Cly4dailHble COOBITHA. DJeMEHTapHbIE
coObITHs (MCX0abl). BeposTHOCTh CiiydallHOTO COOBITHS. BIM30CTh 9acTOTHI H
BEpPOATHOCTH  coObITHi.  Cry4ailHbIe  ONMBITBI  C  PABHOBO3MOXKHBIMHU
JJIEMEHTAapHBIMU ~ COOBITUAMU.  BeposTHOCTM  coObITMI B OmbITaX C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMHU COOBITUSIMU

6.3

Onepauuy Haja COOBITHSMH: IE€pecedyeHue, OObeIMHEHUE, MPOTHBOIOJIOKHBIC
coObITus. Inarpammsl Diinepa. opmMyra cIoKeHHs! BEPOSITHOCTEN

6.4

VYciioBHas BEPOSATHOCTb. YMHOXEHUE BEPOSATHOCTEH. JlepeBo cilydailHOTO
skcriepuMenTa. @opmMyna mosiHOM BeposTHOCTH. He3aBucumbie coObITHS

6.5

Kombunaropaoe mnpaswio ymHoxeHus. IlepectaHoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbuuk [Tackans. ®opmyna Ounoma Hprorona

6.6

bunapHblii ciyyailHbI ONBIT (MCIBITaHME), yclieX W Heynada. HesaBucumbie
ucnbiTanusa. Cepusi HE3aBHUCHUMBIX UCIBITaHWK A0 mnepBoro ycmnexa. Cepust
HE3aBUCHUMBIX UCTIBITAHUN bepHyinun

6.7

Cnyvaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEH. Huarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM 4YHCIE T€OMETPUYECKOE U
OMHOMHAIIbHOE

I'eomerpust

7.1

OCHOBHBIC ITOHSTHSA CTEPCOMETPHHU. Tqua, npsAmMasa, IJIOCKOCTb, IMPOCTPAHCTBO.
IlonsaTue 00 AKCHMOMAaTH4YCCKOM IMOCTPOCHUU CTEPCOMETPHUH: AKCHOMBI
CTEPCOMETPHH U CICACTBUA U3 HUX

7.2

B3auMHoe pacnosiokeHHe TPSAMBIX B IIPOCTPAHCTBE: IEepeceKaroluecs,
napajjiesibible M CKpeluBaroluecs: mnpsMsele. [lapamnenbHOCTh NpAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajyiesibHble HpsMble B IPOCTPAHCTBE,
NapaieIbHOCTh TPeX HPAMBIX, HapalljelbHOCTh MPSIMON U INIOCKOCTH. YIVIBI €
COHANpABIEHHBIMU CTOPOHAMH, Yrol MEXIy MNpsAMBIMU B IPOCTPAHCTBE.
[lapannenbHOCTh  IUIOCKOCTEH:  MapajulesbHble  IUIOCKOCTH,  CBOWCTBa
napajieNbHbIX Iutockocteil. [Ipocreiimme mnpocTpaHCTBEHHbIE (UIYpBI Ha
IUIOCKOCTHU: TETpaslp, KyO, napajuienenumnes, NoCTpoeHHe CeUeHUH

7.3

[lepneHIUKYISIpHOCTD TPSIMOM M IUIOCKOCTU: NEPHEHIUKYISPHBIE IPSIMbIE B
MIPOCTPAHCTBE, MpsIMbIE MapajuleJbHble U MEPHEHIUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISPHOCTH MpPSIMOM M IUIOCKOCTH, TEOpemMa O IpsMOU
MEPIEHIUKYISIPHON INIOCKOCTU. YIVIBI B IIPOCTPAHCTBE: YroJl MEXKIY NMPSMOM U
IUIOCKOCTBIO,  JABYTPaHHBIA  YIoJI, JIMHEWHBIM yrojd JBYTpaHHOIO  YyIJa.
[lepneHuKymsip 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 IJIOCKOCTH, PACCTOSIHHUE
OT TOpsAMOM 10  TJIOCKOCTH, MpOeKUIuss  GUIrypsl HAa  IUIOCKOCTb.
[lepneHIUMKYISIpHOCTD  IUIOCKOCTEH: MPU3HAK MEPHIEHIUKYISIPHOCTH  JABYX
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mockocteit. TeopeMa o Tpex NepHeHIUKYIIpax

7.4

IIoHATHE MHOTOrpaHHUKA, OCHOBHBIEC JJIEMEHTbl MHOTOIDaHHUKA, BBIIIYKJIBIE U
HEBBIITYKJIbIE MHOTOI'DAaHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
[IpU3Ma, IPaHyl U OCHOBAHMSI MIPU3MBIL, IpsMasl U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsl ~ IIOBEPXHOCTb  IIPU3MBI. [Tapamienenunen, IIPSIMOYT OJIbHBIN
napajuienenuies u ero corcrsa. [Iupammaa: n-yronpHas NUpaMula, TPAaHU H
OCHOBaHHE NMUpPaMU/IbI, OOKOBAs U MOJIHASA MOBEPXHOCTh NMHUPaMU/IbI, IPaBUIIbHAS
U yCEYEHHas MNUpamMuAa. OJEMEHTbl NpuU3Mbl M mnupamuibl. llpaBunbHbIE
MHOTOI'DAHHUKH: MTOHATHE MPABUIBHOTO MHOTOTPAHHMKA, IPABUJIbHAS NIPU3MA U
NIpaBUJIbHAsS TNHMpPAMKJA, IpaBUIbHAs TPEYroJbHAas NUpamMuja U NPABWIBHBIN
TeTpasnp, KyO. IlpencraBieHrne o mpaBUWIIBHBIX MHOTOTPAaHHHMKAaX: OKTayIp,
nojexasap U ukocasn CedeHus MpUu3Mbl U TUPaMU/IbI

7.5

CI/IMMeTpI/ISI B TIPOCTPAHCTBC. CHUMMCTPHA OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ,
TIJIOCKOCTH. DJIEeMEHTBI CUMMECTPUN B nupamMuiax, nmapajjiejacnuieaax,
IMpaBHUJIbHBIX MHOTOI'PpaHHUKAaX

7.6

Boruncnenue 2neMeHTOB MHOTOTPaHHHUKOB: peOpa, AuaroHanu, yribsl. [lnomans
OOKOBOW TOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MNPSAMOM MPU3MBI, IUIOIIATb
OCHOBaHUMU, TeopeMa O OOKOBOW TMOBEPXHOCTH MpsMOW Tpu3Mbl. [lmomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABUIBHOM NHpaMHUAbI, TEOpeMa O
IJI0MAaM ycedeHHoW mupamuasl. [lonsitue o6 oObeme. OObeM mNUpaMUIBI,
MIPU3MBI

7.7

[TomoOHBIe Tema B mpoctpadcTBe. COOTHOMICHHS MEXAY  IUIOIIAJISIMH
MMOBEPXHOCTEH, 00beMaMH MOJOOHBIX TEI

[TpoBepsiemblie TpeOOBaHUS K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI

(11 xmacc)
Kon [TpoBepsieMble TpeIMETHBIE PE3YIBTAThl OCBOCHHS OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeIbHOM MPOTrPaMMBI CpeHero o0Imero 00pa3oBaHus
pe3yabTara
1 Yucna v BEIYUCICHHS
OnepupoBarh MOHATUAMU: HATypalbHOE, LEJIOE 4YHCIO; MCIIOJIb30BaTh
1.1 NPU3HAKK JEITMMOCTH IIEJIBIX YHCEJ, Pa3JIOKEHHE YHCIa Ha IPOCThIC
MHOKUTEJH JJIs1 pELICHUS 3a1a4
1.2 OnepupoBark NOHATHEM: CTENIEHb C PallMOHAIBHBIM ITOKa3aTeIeM
13 OmnepupoBark NOHATHAMU: JIoTapu(M UuCIIa, JECATUYHBIE U HATYpaJIbHbIE
' Jorapupmsl
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMeHsATH CBOHCTBA CTENEHM JUId IpPeoOpa3oBaHUSl BBIPAKEHUIA,
2.1 ONEepUPOBATh TMOHATUSAMH: IIOKa3aTelIbHOE ypaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE THIIbI TOKAa3aTeIbHBIX YPABHEHUH 1 HEPABEHCTB
2.2 BoimonHATe mpeoOpazoBaHMs BBIPRKEHUH, COAEpKAIIUX JorapuMbl;
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OTIEPHPOBATh MOHATUSAMH: JOTAPHU(PMHUUYECKOE YpaBHEHHE U HEPAaBEHCTBO;
peraTb OCHOBHBIE THIIBI JIOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3

Haxoguts pemeHus npocTelmnx TPUroHOMETPUIECKUX HEPABEHCTB

2.4

OnepupoBarh NOHATUAMU: CUCTEMA JIMHEWHBIX YpaBHEHUI U €€ pelIeHuE;
VCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH JJIs PEIICHUS] IPAKTHYECKUX
3az1a4

2.5

Haxonuts pemenus npocTenimmx CUCTEM U COBOKYITHOCTEHN pallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MonenupoBarh pealbHbIE CUTyalluM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKCHHS, YPAaBHEHUSI, HEPABEHCTBA U CHUCTEMBI IO YCIOBHUIO 3aJayH,
HCCIIE0BATh TOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM arrapara ajareopbl

OyHKIMU U TpaduKu

3.1

OnepupoBarh MOHATUSMM: TepUOIMYEcKas (QYHKIUS, TPOMEXYTKH
MOHOTOHHOCTH (YHKLHH, TOUKH 3KCTpemMyma (yHKUMHU, Haubousbliee U
HauMeHblIlee 3Ha4eHUs (YHKLIHUU Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
uccienoBaHus (PyHKINH, 331aHHOM rpa@uKomM

3.2

OnepupoBarh NOHATUAMU: I'paUKH MOKA3aTENbHON, Jorapudmudeckoil u
TPUTOHOMETPUYECKUX (QYHKIMM; H300pakaTb HX Ha KOOPAMHATHOM
IJIOCKOCTH M UCIIOJIb30BaTh JUISl PEIICHHs YPAaBHEHUN U HEPABEHCTB

3.3

N3obpaxars Ha KOOPAUHATHOM IJIOCKOCTH TpaUKH JIMHEHHBIX YpPaBHCHHM
Y UCHOJIB30BaTh UX JUIS PEIICHUS CUCTEMbI IMHEWHBIX ypaBHEHUI

3.4

Ucnonb3oBath rpaduku (QyHKOUE A8 HCCIETOBaHMS TPOLIECCOB U
3aBUCUMOCTEN U3 JPYruX Y4eOHBIX TUCIUIUIMH

Hagana maremMarndueckoro aHaian3a

4.1

OnepupoBarh MNOHATUAMM: HENpephIBHAs  (QYHKIUS, POU3BOAHAS
(yHKIIMM;, HCIIOJIB30BAaTh T€OMETPUYECKUH U (U3UYECKUH  CMBICI
MIPOU3BOIHOM JJIsl peLIeHUS 3a/1a4

4.2

Haxoautb IIPOU3BOAHBIC QJICMCHTAPHBIX q)YHKHHﬁ, BBIYUCIIATH
ITPOU3BOAHBIC CYMMBI, ITPOU3BCACHHUSA, HACTHOT'O Q)YHKHI/II‘/'I

4.3

Hcnonp30BaTh  NPOM3BOJMHYIO Ul WCCIENOBaHMSA  (YHKUUH  Ha
MOHOTOHHOCTb U IKCTPEMYMBI, PUMEHSITH PE3yNIbTaThl UCCIECAOBAaHUSA K
HOCTPOEHUIO TpapUKOB

4.4

Hcnons3oBath MMPOU3BOJHYIO I HAXOKIACHUA HAWJIIYUIICTO PCHICHUS B
IMPUKIIAJHBIX, B TOM YUCJIC CONUAIIbHO-OKOHOMUYCCKUX, 3aa4ax

4.5

OHepI/IpOBaTL IIOHATHUAMMN: HepB006pa3Ha;1 U HUHTCTpaJl; IMOHUMATb
TeOMeTpI/I‘-ICCKI/Iﬁ n (I)H3PI‘-ICCKHI>1 CMBICJI MHTCIpaJia

4.6

HaxonuTs mepBooOpasHble JIeMEHTAPHBIX (DYHKIIUH, BBIYUCIATH HHTETPA
o ¢opmyne Herotona - JleliOHuma
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Pemiats MNPUKIAAHBIC 3aJa4i, B TOM YUCIIC COUAILHO-3KOHOMHUYCCKOTO 1

4.7
(U3MYEeCKOTO XapakTepa, CpeACTBAMH MAaTEMaTHYECKOTO aHAIIN3a
5 Teopust BEpOSITHOCTEH U CTATUCTUKA
51 CpaBHHMBaTh BEpPOSTHOCTH  3HAUEHUW  CIIy4ailHOM  BEIUYMHBI  TIO
' pacnpeaeneHuIo WIK ¢ IOMOIIbIO IUarpaMm
OmnepupoBarh TMOHATHEM MaTEMaTHYECKOTO OXHJIAHHS, TPUBOJHUTH
59 IpUMEPBI TOTO, KaK MPUMEHSIETCS MaTEeMAaTHIECKOe OXKHJIAaHUE CITydailHON
' BEJIMYMHBI, HAXOJUTh MAaTeMaTHYecKoe OXHUJAHUE TI0  JAHHOMY
pacnpeneneHuo
53 Nmets npencTaBiaeHue o 3akoHe OOJIBIINX YHUCEIT
54 HNmets npeacraBineHne 0 HOPMaJIBHOM pacpeIeIeHUN
6 ['eomerpus
OmnepupoBars MOHATHSAMH: IFIIMHAPHYECKAsT TTOBEPXHOCTh, 00pa3yromme
6.1 MWIMHAPUYIECKOW TOBEPXHOCTH, IMJIMHIpP, KOHHYECKAas IMOBEPXHOCTH,
' oOpa3yronue  KOHHYECKOM  IMOBEPXHOCTH, KOHYyC,  cdepuyeckas
MTOBEPXHOCTH
6.2 Pacnio3naBath Tena BpamieHus (IMIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI TIOJYUEHHUS TEJ BPAICHUS
6.4 KiaccuduiupoBars B3auMHOE pactofiokeHne cepbl ¥ TI0CKOCTH
OnepupoBarh MOHATHSAMH: IIIAPOBOM CErMEHT, OCHOBAHHME CEIMEHTa,
6.5 BBICOTA CErMEHTa, IIApOBOM CIIOH, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA
IIAPOBOIO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnate 00beMbl M IJIOHIAAM TOBEPXHOCTEH Ten  BpalleHUS,
' reOMETPHUUYECKUX TeJl C MpUMeHeHueM Gopmyi
OnepupoBarh MNOHSATUAMM: MHOTOTPAaHHHUK, BIIMCAaHHBIE B cdepy u
6.7 OTHMCaHHBII OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK WJIA TEJIO
BpallleHUs
6.8 BbIyncnsaTh COOTHOILIEGHHUS MEXTY IIOIIAIMU TOBEPXHOCTEN U 00beMaMu
’ IMOAOOHBIX TEN
6.9 N3o00paxkars n3ydaembie (UTYpPBI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' YEepPTEKHBIX UHCTPYMEHTOB
BoimonHATe (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX
6.10 00beMHBIX (Uryp: BHJ CBEpXy, COOKY, CHH3Y; CTPOMTb CEUEHHUS Tell
BpallleHUS
W3BnekaTs, WHTEPIPETHPOBATH U MPEoOpa3oBBIBaTh HH(MOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (urypax, NpeACTaBICHHYIO Ha

gyeprexax U pUCyHKax
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6.12

[IpumensTs reomerpuueckue (axkTbl sl PEIICHHS CTEPEOMETPHUYECKUX
3a/1a4, MPEAIOJIAaralolUX HECKOJIbKO IIArOB PELICHHUs, €CIA YCIOBHS
MIpUMEHEHHUs 3aJIaHbl B SIBHOM Qopme

6.13

OnepupoBarb NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BGKTOpOB )41
YMHO)KCHI/UI BGKTOpa Ha 4YucCjio, 06’[)$ICH$ITI>, KaKuMHn CBOI\/JICTBaMI/I OHHA
oOmagaror

6.15

[IpumeHsaTh npaBUiIO Napauieaenuneia Ipy CI0KEHUN BEKTOPOB

6.16

OHGpHpOBaTB IMOHATHUAMU: OCKAPTOBBI KOOpAHMHATLI B IMPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOPA, pPaBCHCTBO BCKTOPOB, KOOPAWHATHEI BEKTOPA, YI'OJI
MCKY BCKTOPAMH, CKAJAPHOC MPOU3BCIACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILTaHAPHBIC BEKTOPbI

6.17

HaxonuTe cyMMy BEKTOPOB 1 MPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXTY
BEKTOPAaMHM, CKaJISipHOE MPOMU3BEACHHE, PACKJIaAbIBaTh BEKTOpP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B }IeKapTOBOﬁ CUCTEME KOOPAWHAT

6.19

Pemates mpocTeiiime reoMeTrpuuecKie 3aaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a

6.20

Pemrars 3aJa4u Ha J0Ka3arCjIbCTBO MATEMATUYCCKUX OTHOIIICHUH H
HaXOXJACHUEC TI'COMETPUUYCCKHUX BCJIIMYHUH I10 06pa3uaM WK aJIrTOpUTMaM,
IIPpUMCHSA HU3BECTHBIC MCETOAbI Inpu PEUICHUHA CTaHJApPTHBIX
MaTeéMaTH4YCCKHX 3a1a4

6.21

[IpumensaTs mpocTeiive NpOorpaMMHBIE CpPEIACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4

6.22

[IpuBoauTH NMpUMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJE U
YKU3HHU, PACIIO3HABAThH MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE

6.23

[IpuMeHsATh MOJTy4YEeHHBbIE 3HAHUS HA MPAKTHUKE: aHAM3UPOBATh peabHbBIE
CUTYaIlMM ¥ IPUMEHATh U3y4EHHBIE MIOHATHUS B MPOIIECCe MOUCKA PEIIeHUs
MaTeMaTH4eCcKu cPOPMYIUPOBAHHON POOIEMBI, MOJICTHPOBATh PEeabHBIC
CUTyalliM Ha $3bIKE T'E€OMETPHUM, HCCIENOBATh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHMUEM T€OMETPUUECKUX MOHATUHN U TEOpeM, armapara ajareopsl,
pemiath ~ MpakTHYECKHe  3aJadd, CBSI3aHHBIE C  HAXOXKICHHEM
T€OMETPUYECKUX BETUYNH

ITpoBepsieMbie anemenTsl coaepxanus (11 kmacc)

Kon

HpOBepﬂeMHﬁ QJICMCHT COJACPIKaHUSA

Yucaa ¥ BRIYUCICHUS

1.1

HaTypaJ'ILHLIe n OCJIbIC YKCia. HpI/ISHaKI/I JACITUMOCTH LECIIBIX YHUCECII
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1.2 CrerneHb ¢ palluoOHaIbHBIM MOKa3aresieM. CBOMCTBa CTEIEHU
1.3 Jlorapudm uncna. JlecaTuyHbIe U HATYpaJbHBIE JIOTAPU(MBI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BEIpAKEHUH, COJIEPKAIIUX JTOTAPHPMBI
29 [IpeoOpa3oBanue BBIPAKECHUH, COJEPKAIIUX CTENEHH C PalUOHAIBHBIM
' II0Ka3aTejIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3zarenbHBIE ypaBHEHHSI M HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl JTUHEHHBIX ypaBHEHHWH. PelieHne NpUKIATHBIX 3a/lad C TOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYTHOCTH pallMOHAIbHBIX YPaBHEHHUH U HEPABEHCTB
8 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUI0 MaTeMaTHYeCKHX
' 3a/1a4 ¥ 3aj7ja4 U3 pa3IMYHbIX 00JacTel HayKu U peajbHOM KU3HU
3 OyHKIUU U TpapuKu
Oynkrusa. [lepuonnueckue ¢GyHkmuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKITUH.
3.1 MakcumymMbl 1 MUHUMYMBI (yHKIIUU. HamOosbiliee M HanMeHbIIEe 3HAUYCHUE
(YHKITMY Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.3 [TokazarenbHas u Jorapudmudeckas GyHKIIUU, UX CBOMCTBA B rpaduKH
34 Hcnonws3zoBanue rpadukoB (QyHKIMA 11 PEIICHUS YPaBHEHUN W JIMHEHHBIX
' CUCTEM
Ucnonb3oBanue rpadukoB (QYHKIUN A HUCCIEIOBAHUS TPOILIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPhIE BO3HHUKAIOT MPHU PELICHUH 3a1a4 U3 JPYruX y4eOHBIX
MPEIMETOB U PeajJIbHOM )KU3HU
4 Hauana maremarnyeckoro anaiusa
4.1 HenpepriBHbie ¢pyHknn. MeToa HHTEPBAJIOB AJIs pEIICHHs] HEPAaBEHCTB
4.2 [TpousBonHas pynkuuu. 'eomerpudeckuii 1 GU3NUECKUI CMBICT TPOU3BOIHOM
43 IIpousBosHbIe AMeMeHTAapHBIX (QyHKUUH. DOpPMYsIBl HAXOXKAECHUS MPOU3BOJHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (PyHKIUI
[IpuMeHeHre TPOU3BOAHOM K HCCIEIOBAHUIO (PYHKIHMH HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxxieHre HanOobIIero 1 HAaMMEHBIIEero 3HaueHHs! (PyHKIUU Ha
OTpe3Ke
4.5 [IpumeHeHre TPOM3BOAHON Ul HAaXOXKACHUS HAWIY4IIEro peleHus B
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NPUKIAJHBIX 337adaX, IS OIpPEACICHUs CKOPOCTH IIpOLecca, 3aJaHHOrOo
dhopmyroit wiu rpadurom

4.6

[lepBooOpa3nas. Tabnuia mepBooOpa3zHbIX

4.7

WuTerpan, ero reomeTpuueckuii 1 pu3ndeckuil cMbici. Beruncinenue nunrterpaia
o ¢popmyne Herotona - JleliOHmMIa

Teopust BEpOSTHOCTEN U CTAaTUCTUKA

5.1

YucnoBsle XapaKTEpUCTUKHU CIyYalHBIX BEIMYMH: MAaT€MaTH4YECKOE OXXHUIAHUE,
JUcnepcuss M CTaHAApTHOE  OTKIOHeHue.  [Ipumepsl  mpuMeHeHUs
MAaTE€MaTU4YeCKOro OXKUAAHUS, B TOM YHCIIEC B 33]1a4aX W3 NOBCEAHEBHOM KU3HH.
Maremarudeckoe oxuiaHue OMHApHOM ciydaiiHOW BeIMUYMHBL. MaremaTuyeckoe
OKHJIAHWE CYMMBI CIIy4allHbIX BEIWYMH. MareMarudeckoe OXHJIaHHE U
JMCTIEPCUSl TEOMETPUUYECKOTO M OMHOMMAIILHOTO paclipeieIeHui

5.2

3akoH OOJIBIIMX YKCEN U €ro posib B HayKe, MpUpoje U obmectse. BeiOOpouHbIii
METOJI UCCIIETOBAHNN

53

[IpuMepel HENmpepbIBHBIX  CIy4alHbBIX BeJWYMH. lIoHATHME O IIOTHOCTH
pacnpezneneHus. 3anadu, IPUBOIANINE K HOPMAIbHOMY pactpenencuuro. [lonstue
0 HOPMaJIbHOM PACIIPENEICHUN

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTb, OOpa3yloUINe LMIMHIPUYECKON MOBEPXHOCTH,
OChb LMIMHApUYEcKOol moBepxHOCTH. [lunuuap: ocHoBaHus U OOKOBas
MOBEPXHOCTh, 00pa3yromias u 0Ch, IJIOL[aAb OOKOBOM 1 MOJHON MOBEPXHOCTHU

6.2

Konunyeckass mOBEpXHOCTh, O0Opa3yrolmue KOHMYECKOW IMOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKO# MoBepXHOCTH. KoHYC: OCHOBaHME M BepIIrHa, oOpasyrorias
U OCh, IUIOIMAJb OOKOBOW M TIOJIHOM TIOBEPXHOCTH. YCEUCHHBIM KOHYC:
00pa3syrolye 1 BBICOTa, OCHOBAaHHUS U OOKOBast IOBEPXHOCTH

6.3

Cdepa w map: IEHTp, pamuyc, JAUAMETP, IUIONIAh MOBEPXHOCTH CQEPHI.
B3anmMHoe pacnionoskeHne chepbl U II0CKOCTH, KacaTellbHas TIOCKOCTh K cdepe,
10131k cepbl

6.4

I/I306pa)KeHI/Ie TCJI BpalllICHUA Ha ITIJIOCKOCTH. PasBepTKa HUJINHApPA 1 KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpalliCHHUA WU MHOI'OI'PAHHUKOB. MHOFOFpaHHI/IK, OITMCaHHBIN
OKOJIO C(bepLI, C(bepa, BIIMCAHHAA B MHOI'OT'PpaHHUK, UJIM TCJIO BpalllCHUA

6.6

[Tonsitne 06 o6beme. OCHOBHBIE CBOMCTBa 00beMOB Tel. Teopema 00 oObeme
NPSMOYTOJIBHOTO TIapajuleNienuena W ciueAcTBus u3 Hee. OObeM IMIMHApA,
koHyca. OObeM m1apa U miomazb chepol

6.7

HOZ[O6HLI€ TCJIa B IMPOCTPAHCTBC. CooTHomeHHs MCXKAY IUIoIagsIMU
TIOBEPXHO CTCI‘/’I, oO0beMaMu noJo OHBIX TEJ

6.8

CeueHns HWIMHApa (HapaJIJICJIBHO " MCPHNCHAUKYIIAPHO OCI/I), CCUCHUS KOHYCa
(HapaJ'IJ'IeJ'ILHOC OCHOBAHHWIO U IPOXOAAIICC UCPE3 BCpI_I_II/IHy'), CCUCHUS 1Iapa

6.9

BeKTOp Ha IUIOCKOCTU U B MPOCTPAHCTBC. CrnoxxeHue W BBIUMTAHHC BCKTOPOB.
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YMHOKEHHE BEKTOpa Ha YKUCII0. Pa3inokeHne BEKTOpa 0 TPEM HEKOMIUIAHAPHBIM
BektopaMm. [IpaBuno mnapawienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPABUJI JCHUCTBUN C BEKTOPaMHU

6.10

[IpssMoyronpHass cuctemMa KOOpAMHAT B IMpOCTpaHCTBE. KoopauHaTtel BEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATaxX. Yros Mexay BekTopamu. CkansipHoe
IIPOU3BEICHNE BEKTOPOB. BrIuncienue yrinoB Mex1y NPSIMBIMU U IIJIOCKOCTAMM.
KoopauHaTHO-BEKTOPHBIN METOA ITPU PELLIEHUH FEOMETPUYECKUX 3a]1a4

JU1s IpoBeAEHUS €AMHOTO FOCYIapCTBEHHOIO 2K3aMeHa o Maremaruke (nanee - EI'D no
MaTeMaTUKe) UCIOJIb3yeTCs MepeueHb (Kou(puKaTop) NpoBepsieMbIX TPEOOBaHUM K pe3ylbTaTam
OCBOEHUS OCHOBHOI 00pa30BaTeIbHON IPOrPaMMBbl CPEAHETO OOILEro 0Opa30BaHUs U JIEMEHTOB

COZIepIKAHHUSI.

IIpu nposenenun EI'D mno Maremaruke 0a30BOro YypOBHS M3 NEPEUHS

(komudukaropa) BEIOUpAIOTCS MO3UIIUH, COOTBETCTBYIOIKE (henepaibHOM pabodeit mporpamme
1o mMarematuke (0a30BbIi YPOBEHB ).

[IpoBepsiembie Ha EI'D mo maremarrike TpeOOBaHUS K pe3ylbraTaM OCBOECHMSI OCHOBHOM
00pa3zoBaTeapHON MPOTPaMMBI CPETHET0 00IIero 00pa3oBaHUs

Kon

[IpoBepsieMmble TpeOOBaHUS K IPEAMETHBIM Pe3yJbTaTaM OCBOEHUS

MPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIHHOM MPOTPaMMBI CPETHETO OOIIET0 00pa30BaHUS

TpeOOBaHUS

1

Bnagenue MeronamMu J0Ka3aTenbCTB, AJTOPUTMAMM PpEIICHUS 33734,
yMeHue (GOpMYyIHpOBaTh U OIEPUPOBaTh MOHITUSIMH: OTpEAeTICHHE,
aKCUOMa, Teopema, CJEICTBUE, CBOWMCTBO, MPU3HAK, J0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (POPMYIHUPOBATH
oOpaTHO€ ¥ MPOTUBOIOJOKHOE YTBEP)KICHHE, MPHUBOIAUTH MPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTU4YeCKOHW HHIAYKLHUU;
IPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKICHUS MPU PELICHUH 3a]1a4y, OLEHUBATh
JIOTHYECKYI0  TMPAaBUIBHOCTb  PACCYXKACHUN; YMEHHE OIEepUpOBaTh
HOHSTUSIMA: MHOKECTBO, MOJMHOXECTBO, OINEpalliy HaJl MHOXXECTBAMH;
YMEHHUE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Juis OUCaHUs
peanbHBIX MPOIECCOB U SIBICHUN W MPU PELICHHU 33/a4, B TOM YHUCIE U3
JOPYrux y4eOHBIX MPEIMETOB; YMEHHE OIEepUpOBaTh MOHITUAMU: Trpad,
CBSI3HBIN Tpad, nepeBo, LUK, Tpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U
OTHCHIBATh I'padbl pa3NIUYHBIMU CHOCOOAMM; HCIONB30BaTh rpadbl mpu
pelleHnH 3a1a4

YMeHue omnepupoBaTh MOHATHSAMM: HAaTypajbHOE YMCIO, LIEI0€ YHUCIIO,
CTEIEHb C IIeJIbIM II0Ka3aTesleM, KOPeHb HaTypallbHOM CTENeHH, CTENEHb C
paLMOHATIBHBIM MOKa3aTeJeM, CTENEHb C JeHCTBUTENbHBIM IOKa3aTeleM,
JgorapupM UHUCla, CHHYC, KOCHHYC M TaHICHC IPOU3BOJILHOTO YHCIA,
OCTaToOK IO MOXYII0, PALMOHAIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOXKECTBA HATypaJibHBIX, LEJNbIX, pPALUOHAJBHBIX, JAECHCTBUTEIbHBIX
YHCces; YMEHHE UCIIOJb30BaTh MPU3HAKU JISIMMOCTH, HAUMEHBIINHA 0OLTHi
JIeTUTEh U HauMeHbIlee o011iee KpaTHoe, anropuT™ EBkiuaa npu pemenuu
3aJa4; 3HAKOMCTBO C Pa3JINYHbIMU MO3UIIMOHHBIMUA CUCTEMaMU CUMCIICHHUS;
yYMEHHE BBITIOTHATH BBIYMCICHUE 3HAYCHUI U TIPeoO0pa30BaHMsl BEIPAXKEHU I
CO CTENeHsMU M Jiorapupmamu, peodpa3oBaHus IpOoOHO-pAIMOHATIBHBIX
BBIPDAKEHUI; YMEHHE OIEPUPOBaTh IOHATUSMHU: IOCIEN0BAaTEIbHOCTD,
apupMeTHUecKasi IPOrpeccHsi, TeoOMeTprudecKas nporpeccusi, OeCKOHEYHO
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yObIBatoIass ~ reoMeTpUYeckass  MpOorpeccusi;  yMEHHE  3a/aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCJE C TOMOUIBIO PEKYPPEHTHBIX (OpPMYIT;
YMEHHE OIIEpPUPOBATH IMOHATUSAMHU: KOMIUIEKCHOE YHCIO, COIPSHKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOIY/Ib U apryMEHT KOMIUIEKCHOTO 4ucia, (opma
3aliCU KOMIUIEKCHBIX 4YMCeNl (reoMeTpuYecKasi, TPUTOHOMETpHUYecKas U
anredpanyeckas); yMeThb MPOU3BOJIUTH apUPMETHUYECKUE JEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMH;  TPUBOJUTH  MPHUMEPHl  HCIIOJIBb30BAHHS
KOMIIJIEKCHBIX YMCEJI; ONEpPUpOBaTh MOHATUSAMU: MaTpuua 2 X 2 u 3 x 3,
OTIPEAETUTENIb MAaTPULIbL, FTEOMETPUUYECKUN CMBICI ONIPENEIUTENS

YMeHne onepupoBarh MOHATHAMU: PALMOHAIBHBIE, HPPALMOHAIBHEIE,
MOKa3aTeNbHbIe, CTENEeHHbIe, JorapudMuyeckue, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, X CUCTEMBI; YMEHUE ONIEPUPOBATH INOHATHUAMM:
TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa ypPAaBHEHUMH W HEPABEHCTB, pPaBHOCWIBHOCTb YpPaBHEHHI,
HEPABEHCTB U CHUCTEM; YMEHHE pellaTh ypaBHEHUsI, HEPABEHCTBA U CHUCTEMBI
C IOMOIIBIO DPA3JIMYHBIX NPHUEMOB; PEIIaTh YpPAaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C TapaMETPOM; IPUMEHATh YPABHEHHU S, HEPABEHCTBA, X CUCTEMBI
JUI peuIeHus] MaTeMaTU4ecKUX 3aJad M 3a/lad M3 pa3jNdHbIX oOnacTeit
HayKH ¥ pEAIbHON KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (YHKUIMS, UYETHOCTh (DYHKIIHH,
NEpUOANIHOCTDH Cb}IHKI_[I/II/I, OTPAaHNYCHHOCTD (bYHKHI/II/I, MOHOTOHHOCTH
GbyHKIIMK, SKCTpeMyM (yHKIHMHM, HauOOJbIIee M HAMMEHBIIEE 3HAYCHUS
(YHKIIMM Ha TPOMEXKYTKE, HEMpepbIBHAS (DYHKIIMSI, aCHMMOTOTHI rpaduka
(¢byHKuMH, TiepBas W BTOpas MPOM3BOAHAS (YHKIUU, T€OMETPUUYECKUN U
(bu3UYeCKUid CMBICT TIPOU3BOJHOM, TIepBOOOpa3Has, OMPEICICHHBIN
WHTErpaia; yMEHHE HAaXOAWUTh AaCHUMITOTHI rpaduka (yHKIMH, yMEHHE
BBIYHCIISATH TPOU3BOJAHBIE CYMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMIIO3HUILIMH
(GyHKIMIA, HAXOUTH YpaBHEHUE KacaTelbHOH K rpaduKy QyHKINU; yMEHUE
HAXOJUTh MPOU3BOJHBIC NEMEHTAPHBIX (DYHKIIMI; yMEHHUE HCIOIb30BaTh
IPOU3BOJHYIO JJIsi UCCIEAOBaHUA (PYyHKIMM, HaXoIuTh HauOOJbLINE U
HauMEHbIINE 3HA4YeHUA (DYHKIUH; CTPOUTH TpaQUKH MHOTOUIEHOB C
UCIIONF30BAaHUEM  allllapara MaTeMaTH4ecKOro aHajau3a; IPUMEHATH
MPOU3BOJHYIO JUIsl HAXOXKJICHHS HAWIY4IIEro pelieHus: B MPUKIATHBIX, B
TOM YHCJI€ COLIMATbHO-KOHOMHUYECKUX U (U3NYECKUX 3a/lauax; HaXOAHUTh
IUIOMIAIM U 00beMbl (PUTYp ¢ TOMOUIBIO UHTETpalia; MPUBOAUTH TPUMEPHI
MaTeMaTU4YEeCKOTO MOJETUPOBAHUS C MOMOIIbI0 U dhepeHInaIbHbIX
YpaBHEHUI

YMeHue onepupoBarh NOHATHIMH: rpapuk GyHKIHUU, oOpaTHas HYHKIHUS,
KoMOo3uuus QyHKIUHA, JdUHEWHas (QyHKUMSA, KBaapaTudHas (yHKLuS,
panuoHanmbHass (QYHKIMS, CTENeHHas (YHKLUUsA, TPUTOHOMETPUUYECKHE
(byHKIIMM, OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIMM, MOKa3aTelbHas MU
aorapupmuueckast (GyHKIUH; YMEHHE CTPOUTh TIpaUKU H3Yy4EHHBIX
(byHKIMI, BHINONTHATE IpeoOpa3oBaHus rpadukoB (GyHKIUH, HCIIOIB30BATh
rpaduKy Ul U3y4eHHs MPOLECCOB U 3aBUCUMOCTEH, NP peIlIeHUH 3ajad
U3 JIpyruX Y4eOHBIX NMPEIMETOB M 33/1au U3 peajbHOM JKHU3HHU; BBIPAXKATh
(opMynamMH 3aBUCUMOCTH MEX/y BEJIMYMHAMU; UCIOIB30BaTh CBOMCTBA U
rpaduku QYHKIMA JUIs pelieHus] ypaBHEHHM, HEpaBEHCTB M 3ajady C
napameTpamMu; Hu300paxarb Ha KOOPAMHATHON IUIOCKOCTH MHOMKECTBA
peleHni ypaBHEHU, HEPAaBEHCTB U UX CUCTEM
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YMeHue pemarb TEKCTOBBIE 3aJaud pPa3HBIX TUIIOB (B TOM 4MCIE Ha
IIPOLIEHTHI, JIOJM M YacTH, Ha JBW)KEHHE, PabOTy, CTOMMOCTb TOBApPOB U
yCIIyT, HaJoOTH, 33Jlaud U3 00JacTH yIpaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMH); COCTABJIATH BBIPAKEHHS, yYpPaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHIO 3aJa4H, MCCIENOBaTh IIOIYYCHHOE pEIICHUE U
OIICHUBATh TIPABIONONOOHOCTD PpE3yIbTaToOB; yMEHHE MOJIEINPOBATh
peanpHbIE CHUTyallUd Ha S3bIKE MAaTEMaTHK{; COCTAaBJISATh BBIPAXKCHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEN0BATh
IIOCTPOEHHBIE ~ MOJENIM C  HCHOJIB30BAHUEM  ammapara  anreopsl,
WHTEPIPETUPOBATH NIOJYYEHHBIN PE3yIIbTaT

YMeHne omnepupoBaTh MOHITHAMU: CpeaHee apudmeTHdeckoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMeHHEe H3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaIMIO, MPEACTABICHHYIO B TAaOMUIIaX, HA AUarpaMMmax, rpadukax,
OTPAKAIONIYI0 CBOMCTBA pealbHBIX MPOILIECCOB U SBIICHUM; MPEICTABIATH
WHQOpMAIIMIO C TOMOIIBbI Tabmuil ¥ JuarpaMM; HCCIIENOBaTh
CTAaTUCTUYECKHUE TaHHBIC, B TOM YHCJI€ C TPUMEHEHHEM TrpadruyecKux
METOJ/IOB U AJIEKTPOHHBIX CPENCTB; TrpaduuecKu UCCIET0BATh COBMECTHBIE
HaOJIFONIEHUS C TIOMOIIBIO TMarpaMM PacCEUBaHUS U JTMHEHHOW perpeccuu

YMeHHne omnepupoBaTh IOHATHSIMM: CIydalHBIA OIBIT W CIIy4aillHOE
coObITHE, BEpPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapHUuecKUX METOJO0B; MPUMEHSIThH
(GbopMynbl CIIOKEHHST M YMHOXEHHUS BEpOSATHOCTEW, (opMyly MOIHON
BEpOSATHOCTH, dopmyny bepHymin, komOuHaTOpHBIE (PaKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTU pealbHBIX COOBITHIl; yMEHHE OIEepUpOBaTh
MOHATUSAMM:  Cly4ailHas BEJIWMYMHA, pacHpeiesieHUe BEpOSITHOCTEH,
MaTeMaTU4YecKoe OXKUAAaHWEe, AMUCIEPCHs U CTAaHAAPTHOE OTKJIOHEHUE
ClIydailHOM  BeJIMYMHBL, (YyHKIMM  pacOpefesieHus U IUIOTHOCTHU
PaBHOMEpHOTO, MOKA3aTeIbHOTO U HOPMAJIbHOTO paclpe/eieHHl; YMEHHE
UCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIIPENCICHUM sl peleHus 3a1ay;
3HAKOMCTBO C MOHSTHUSIMH: 3aKOH OOJIBIIMX YHUCEN, METOJIbl BHIOOPOUYHBIX
UCCIIEIOBAaHUI; YMEHHE TPUBOJUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJBIINX
Yycesl B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OIEpUPOBAThH
HNOHSATUSIMM: COUYETaHWE, TMEPEeCTaHOBKA, YHUCIO COYETaHWH, YHUCIO
nepecTaHoBok; OnmHOM HpIOTOHA; yMeHHE NPUMEHSITh KOMOMHATOPHBIE
(bakTel U pacCcyKIeHHs JUIsl pELIeHHs 3a/ay; OIICHUBATh BEPOSTHOCTU
peabHbIX  COOBITHI;  COCTaBISTh  BEPOATHOCTHYIO  MOJAEIb H
UHTEPIPETHUPOBATDH MOTYYCHHBIN pPe3yibTar

YMeHue omnepupoBaTh INOHATHSIMM: TOYKA, MpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyIla, IUDIOCKUH yroi, ABYTpaHHBIN
yrojl, TPEXTPaHHbIN yrojl, CKPEIMBAOLIUECS NPSIMbIE, NIAPaLUIEIbHOCTD U
NEPIEHIUKYIIPHOCTb MPAMBIX U IUIOCKOCTEH, YroJl MEKIY MPSIMbBIMH, YTOJI
MEXy MPSIMON M IJIOCKOCTBIO, YTOJl MEXAY IJIOCKOCTSIMH, PACCTOSIHUE OT
TOUYKH A0 TUIOCKOCTH, PACCTOSHUE MEXKIY NPSIMBIMHU, PACCTOSHUE MEKIY
IUIOCKOCTSIMM; YMEHHME HCIIOJIb30BaTh IPU PEUICHUM 3aad H3y4CHHbIE
(baxThl U TEOpeMbl TUIAHUMETPUH; YMEHHE OLCHUBATh pa3Mepbl OObEKTOB
OKPY)KAaIOILLIET0 MHpA; CTPOUTH MaT€MaTHYECKHE MOJENH C IOMOUIBIO
TE€OMETPUYECKUX TIOHATUH W BEJIMYWH, peUIaTh CBA3aHHbIE C HUMH
MPAKTUYECKHE 3a]Ja4H
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YMeHHne omnepupoBaTh MOHATUAMH: IUIOMIAIL (UTYpPBl, 00BEM (UTYPHI,
MHOTOTPAaHHHK, MPAaBUJIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHUKA,
Ky0, mMapajuienenuriesn, Npu3Ma, NUpaMuaa, ¢GHUrypa U TOBEPXHOCTb
BpallleHus], IMINHIP, KOHYC, IIap, cdepa, miomaas chepbl, IUIOMAab
NOBEPXHOCTH MHUPAMUABI, TPHU3MBI, KOHYyCa, IIUHApa, 00BeM Kyoa,
IPSMOYTOJIBHOTO TapaulesIeTuIeia, NUPAMUABI, TPU3MBL, IMIMHIPA,
KOHYyCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHyca W IIMIHHJIpA,
napajulellbHbleé OCH WM OCHOBAHUIO, CEUEHHEe IIapa, IUIOCKOCTb,
Kacaromascsi cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOMTh CEUCHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (QUTYpHl U TOBEPXHOCTH
BpaIlleHNs, UX CEUYEHHs], B TOM YHCIIE C MOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE TPUMEHSTh CBOWCTBA T€OMETPHUYECKUX (PUTYp, CaMOCTOSATEIHHO
(bopMyTHpOBaTh ONPEENCHHs N3y4aeMbIX (HUTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBaX W TMpPH3HAKAX TCOMETPUYECKHX (UTYp, OOOCHOBHIBATH HIIH
OTpOBEprarb MWX; YMEHHE TIPOBOJUTH KIACCHPHUKALNIO (GUTYp TIO0
pa3IMYHBIM TPHU3HAKAM, BBITIONHATE HEOOXOMUMBIE JOTOTHHUTEIBHBIC
MOCTPOCHUS

11

VYMmenne ONICpHUPOBATH IIOHSATUAMM. JIBHNXKCHUC B IPOCTPAaHCTBE,
MapajiebHBIA TIEpEeHOC, CHMMETPHUSI Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, IMpeoOpazoBaHue M0A00Us, TMONOOHBIE (UTYPBI; yMEHUE
pacrno3HaBaTh paBHbIE M MOAOOHBIE (GUIYpbl, B TOM YHUCII€ B IPUPO/E,
HUCKYCCTBE, apXUTCKTYpPEC,; UCIIOJIB30BATh 'COMCTPUUCCKHUEC OTHOIICHHUSA ITPU
pelIeHUH 3a/1a4; HAXOAUTh TE€OMETPHUYECKHE BEIUYUHBI (JUIMHA, YTod,
TJI01a]Tb, 00BEM) MPH PEIICHUH 33]1a4 U3 JPYTUX YUYCOHBIX MPEIMETOB U U3
peanbHON KU3HU; YMEHUE BBIYUCIISATH FEOMETPUUECKUE BETUYHUHBI (JITMHA,
yroj, IUIomaas, 00beM, IJIONIA b MOBEPXHOCTH), UCIIOJIb3YSd H3yYCHHbBIE
dbopMynnbl 1 METOJbl, B TOM YHCIE: IUIOIIA[b TMOBEPXHOCTH MUPAMMUIIBL,
Npu3Mbl, KOHycCa, IWIMHApA, IUomanbk cdepel; o00beM  Kyoa,
OPSIMOYTOJIBHOTO  Mapajulefienunena, MNUpaMuabl, TPU3MbI, LUIMHIPA,
KOHyca, [1apa; yMEHHUE HaXOUTh OTHOLIEHHE 00bEMOB MOA0OHBIX (UTYp

12

VYMmenune ONICpHUPOBATh INOHATUAMU: IPAMOYIOJIbHAsA CHCTEMa KOOPAWHAT,
BCKTOP, KOOPAMHATBI TOYKH, KOOPAHMHATBI BEKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHHUEC BCKTOpa Ha YHUCIO, Ppas3jIoKCHUE BEKTOpa II0 6a31/1cy,
CKAJIIPHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHUC, YIOJl MCKAY
BCKTOpaMH; YMCHHEC UCIIO0JIb30BATH BGKTOpHBIﬁ n KOOp,Z[I/IHaTHI:Jﬁ MCTOO AJIA
peHiCHUs TCOMETPUICCKUX 3aaq U 3a4a4 APYIrux y‘le6HI>IX npeaMETOB

13

YMeHue BbIOMpaTh NOAXOAALINI METO AJIs pellieHHs 3a/lauu; TOHUMaHHUe
3HaUUMOCTH MAaTeMaTUKd B U3YYEHUU IPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHWM; YMEHHUE paCIO3HABATH IIPOSIBICHUE 3aKOHOB
MaTeMaTUKU B MUCKYCCTBE, YMEHUE MPUBOAUTDL IIPUMEPHI MaTEMaTUUYECKUX
OTKPBITUHA POCCUHCKOM U MUPOBOM MareMaTu4eCKON HayKu

IlepeueHs 21€eMEHTOB cofepxkaHus, MposepsieMblx Ha EI'D
10 MaTeMaTuKe

Kon

HpOBepﬂeMBIﬁ OJICMCHT COJACPIKaHUSA

Yucaa ¥ BRIYUCICHUS
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1.1

HarypanbHbie u nienblie yncina. [Ipu3Haku 1eIMMoCTH LEIIbIX YUCeT

1.2 Pammonanbupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, TPOLIEHTHI,
OECKOHEUHBIE MTEPUOIMUECKUE IPOOH
1.3 Apudmernueckuii KOpEeHb HaTYpaIbHOU cTeneHu. JlelicTBus ¢ apudmeTnueckuMu
KOPHSIMU HaTypaJIbHOW CTEIEHU
1.4 Crenenb ¢ 1enbiM TokazareieM. CTeneHb € PaIlMOHAIBHBIM IIOKa3aTelieM.
CaoiicTBa CTENEHU
1.5 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapuwm umcna. JlecaTuyHble U HaTypaJIbHbIE JIOTapU(PMBI
1.7 JlelictBuTenbHble ynciaa. ApudMETHYECKHE ONEpalui ¢ JACHCTBUTEIHLHBIMHU
yucnaMu. [IpuOnkeHHble BBIUMCICHUS, NpPaBWIA OKPYIIIEHUS, NPUKUIKA U
OIICHKA pe3ylibTaTa BIYUCICHHI
1.8 [IpeobOpazoBanme BeIpaKeHUH
1.9 KomnuekcHele uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 enwie 1 npoOHO-paIIMOHATIbHBIC YPAaBHEHHS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuroHomeTpuyecKkue ypaBHEHHS
2.4 [TokazarenbHbIC U JIOTApU(PMUUIECKUE YPAaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIC HEPABEHCTBA
2.6 HppannonanbHbie HEpAaBEHCTBA
2.7 [TokazarenbHble 1 JorapuMUUECcKre HEpaBEHCTBA
2.8 TpuroHomerpuueckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYIIHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 |Marpuna cucteMsl JMHENHBIX YpaBHEHUN. OnpenennTenb MaTpHILIbI
3 OyHKIMH U TpadUKH
3.1 Oynkims, cnocoobl 3aganus ¢yHkuu. ['paduk QyHkumuu. BzaumHo oOparHble
¢ynkiuy. YetHsle 1 HedeTHbIe GpyHKUMU. [leproanyeckue GyHKINN
3.2 OO6nacte ompeneneHuss U MHOXECTBO 3HaueHUM ¢yHkuuu. Hymm ¢yHKIuH.

HpOMe)KYTKI/I 3HaKOIMOCTOAHCTBA. HpOMe)KYTKI/I MOHOTOHHOCTH (pYHKI_II/II/I.
MaKCI/IMYMLI U MHUHUMYMBEIL (I)YHKI_II/II/I HaubGonblllee ¥ HauMEHbIIIEe 3HAYCHHE
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(GYHKIIUM Ha TPOMEKYTKE

33 Crenennast GyHKIMS ¢ HaTypajdbHBIM W IIETBIM TOKa3areneMm. Ee cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpadMK KOPHI N-0i CTENEHU
3.4 Tpuronomerpuyeckue QyHKINHU, KX CBOWCTBA U rpaduKu
3.5 [ToxazarenbHas u norapupmMudeckas QyHKIHH, UX CBOWCTBA U IpaduKu
3.6 Toukm paspeiBa. AcumnToTel rpadukoB ¢GyHkuuid. CBoicTBa (DYHKIHH,
HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, COCOOBI 33JaHUS 11O CIIE0BATENBHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysna CI0kKHbIX TPOLEHTOB
4 Havanma Mmaremarnyeckoro anaimsa
4.1 [IpousBoanas gynkiuu. [Ipon3BoaHbIe 31€eMEHTAPHBIX DYHKIMI
4.2 [IpumeHeHre MPOM3BOAHON K HCCIENOBaHUIO (QYHKIUH Ha MOHOTOHHOCTh U
sKcTpeMymbl. HaxokieHre HanbobIIero 1 HauMeHbIIero 3HaueHus: (PyHKIUN Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHokecTBa 1 JIOTHUKA
5.1 MHOkeCcTBO, Onepanu HaJ MHOKecTBaMu. Jlnarpammel Didiepa - Benna
5.2 Jloruxa
6 BeposiTHOCTB U cTaTucTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaroprka
7 T'eomeTpust
7.1 @Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U IIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpasHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopnnHats! 1 BEKTOpBI
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Copnepxxanne oOydyenus B 10 ximacce.

I'pad, cesa3ubIi Tpad, mytu B rpade: mukiasl u nenu. CTeneHp (BaJICHTHOCTH) BEPIIMHEI.
I'pader Ha TTOCKOCTH. JlepeBbs.

CnyyaiiHble SKCIEPUMEHTHI (OTBITHI) M CIydailHbIe COOBITHS. DIEMEHTApHBIC COOBITHS
(ucxonpl). BeposTHOCTH citydaitHOro coObITHA. BIM30CTH 4acTOTHI M BEPOSTHOCTH COOBITHI.
CiydaiiHbI€ OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanu Hajx COOBITHSMH: TepecedeHue, 0ObEeIUHEHUE, MPOTHUBOIOIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmysa ClI0KEHUS BEPOSITHOCTEN.

VYcii0BHas BEPOSATHOCTb. YMHOMKEHHE BEPOSITHOCTEH. JlepeBO CiydallHOIO 3KCIEPUMEHTA.
®dopmyna nonHo# BepositHocTu. Dopmyna baiieca. HezaBucumbie coObITHSA.

bunapHblii cnyyailHbIl ONBIT (MCHIBITAHKE), yelleX M Heyaaya. HezaBucuMble HCIIBITaHUS.
Cepusi He3aBHCHMBIX HCHBITAaHUW 10 mepBoro ycmnexa. IlepecranoBku u ¢akropuan. Ywucno
couetanuil. Tpeyronbauk [lackans. ®opmyna Ounoma HeroroHa.

Cepust HezaBucUMBbIX ucnblTaHud bepnymnu. CroywaiiHslii  BbIOOp U3  KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas BenuumHa. PacmpeneneHue BeposTHOcTe. [luarpamma pacrpeneneHus.
Onepanuun  Haj ciaydyallHBIMM BeIWMYMHAMHW. buHapHas cioywailiHas BennuuHa. [Ipumepst
pacrpeniesieHui, B TOM YHCJIE TEOMETPUIECKOE U OMHOMHAIIBHOE.

CoBMecTHOE pachpeielieHue JByX CIy4alHbIX BeJIWYMH. He3aBUCUMBIE CiydailHbIe
BEJTMYMHBI.

Maremaruyeckoe OXHAaHUE choydailHOM BenuuuHbl (pacmpenenenusi). I[Ipumepsr
MIPUMEHEHHS] MaTEMaTHYeCKOro OKUJaHusl (CTpaxoBaHue, jJoTepes). MaremaTnueckoe 0XHu1aHue
OMHApHOW CIyJailHOW BeNMYMHBI. MareMaTHdeckoe OXHUIAHUE CYMMBI CIy4alHBIX BETUYHH.
Maremarudeckoe 0XKHAaHUE TEOMETPUUYECKOTO M OMHOMUATILHOTO paclpeieieHHH.

Jlucniepcusi W CTaHIAPTHOE OTKJIOHEHHWE CIy4allHOW BENWYWHBI (pachpeecHus ).
Jucnepcusi OWHApHOW CIIydailHOW BEIMYHMHBI. MaTemMaTH4ecKoe OXHUIaHUE TPOU3BEACHHUS W
JUCIIEPCHS] CYMMBl HE3aBUCHMBIX CIy4allHBIX BEJIMYUH. /[ucrepcust U cTaHIapTHOE OTKIOHEHUE
OMHOMHAIIBHOTO pacnpeaeneHus. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHWE T€OMETPHUYECKOTO
pacnpeneneHus.";

Jlyisa mpoBeneHus: eUHOr0 TrOCyIapcTBEHHOIO 9K3aMeHa mo Maremaruke (manee - EI'D mo
MaTeMaTUKe) UCIOJb3YeTCs MmepedeHb (koaudukaTtop) mpoBepsieMbIx TpeOOBaHU K pe3yibraTaM
OCBOCHHMSI OCHOBHOM 00pa3oBareIbHON MPOrpaMMBbl CpeTHEro 00IIero 00pa30oBaHUsl U AIEMEHTOB
coJiep KaHusl.

[IpoBepsiembie Ha EI'D mo maremaruke TpeOoBaHHS K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBareIbHON IPOTPaMMBbI CPEIHEro 00IIero 00pa3oBaHUs

Kon [IpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHSI
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMBbI CPEIHET0 00IIero 00pa3oBaHus
TpeOOBaHUS

1 Brnagenue MeronamMm JOKa3aTelnbCTB, AJITOPUTMAMM PELICHHs 33734,
yMeHue (GOpMyIHpOBaTh M ONEPUPOBATH MMOHATUSMH: OIpeaesieHHe,
aKCMOMa, TeOopeMa, CIEICTBHUE, CBOWCTBO, INPU3HAK, JOKa3aTeNIbCTBO,
paBHOCWIbHBIE (DOPMYIUPOBKU; NPUMEHSTh UX; YMEHHE (HOpMYIUpPOBATh
o0paTHOE€ M HPOTHUBOMNOJOKHOE YTBEPXKICHUE, MPUBOAUTH MPHUMEpPHI U
KOHTPIIPUMEpPBI, HCIOIB30BaTb METOJ MAaTEMaTHYECKOM HWHAYKLUH;
MIPOBOAMTH JI0KA3aTENIbHBIE PACCY)KJIEHUS TPU PELICHUM 3a]1a4, OLEHUBATh
JOTUYECKYI0  TNPABUIBHOCTh  pPACCYXJIEHUH; YMEHHME  OIEpUpPOBATh
MOHATUAMM: MHOKECTBO, IOJIMHOYKECTBO, OINEpAllMM HaJ MHOXECTBaMH;
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Ui OUCaHUs
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peasbHBIX MPOLIECCOB M SBJICHUNA W MPU PEUICHUH 3aj]a4, B TOM YHCJE U3
JIpYyruxX y4eOHBIX MPEIMETOB; YMEHHE OIEpUPOBATH MOHATHUSAMH: Trpad,
CBsI3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U
OMMCBHIBaTh Tpadbl PA3IUYHBIMH CHOCO0AMH; HCHOJIB30BaTh I'padbl MpU
peleHnn 3a1aq

YMeHue onepupoBaTh MOHSTUSMU: HATypajJbHOE YHUCIO, LIEJIOE YHUCIIO,
CTENEHb C IEJIBIM MOKa3areaeM, KOPEHb HaTypalibHOUM CTENEHHU, CTETIEHB C
palMoOHAIBHBIM TIOKAa3aTeJIeM, CTETNEHb C JCUCTBUTEIIBHBIM IOKa3aTesieM,
norapudmM dHCIa, CHHYC, KOCHHYC W TAaHTCHC TPOW3BOJIBHOTO YHCIIA,
OCTaToOK IO MOIYNII0, PAllMOHAIBHOE YHUCIO, WPPALUOHAIBHOE YHCIIO,
MHOXECTBAa HATypajbHBIX, IEJbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
YHUCEJI; YMEHHUE MCIIOIh30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIINN 00U
JIEUTEIb M HAUMEHbIIIee 00111ee KpaTHoe, anropuT™ EBkiinia npu perneHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TO3UIIMOHHBIMHU CUCTEMaMHU CUHCIICHHUS;
YMEHHE BBITIOHATH BHIYUCIICHUE 3HAUCHUI U TTPeoOpa30BaHMs BhIPAKEHUN
CO CTENEHSAMH M JorapudmMamu, mpeodpazoBaHusi IpOOHO-palMOHATIBHBIX
BBIPQKCHHUI; YMEHHE OINEPUpPOBATh MOHATUSMH: II0CIEI0BATEIHHOCTD,
apudMeTHIecKas MPOTPECcCHs, TEOMETPUUECKas MPOrpeccus, OECKOHEYHO
yObIBaroIIasi ~ reoMeTpuyeckas  MNpoTrpeccusi;  yMEHUe  3ajaBaThb
MO CIIE0BATEILHOCTH, B TOM YHCJIE C IMOMOIIBIO PEKYPPEHTHBIX (HOPMYI;
YMEHHE OTIEPUPOBATh MOHSTHSAMHU: KOMIUIEKCHOE YHCIIO, COTPSIKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOAYJAb M apryMEeHT KOMIUIEKCHOTO 4mclia, (Gopma
3alyUCU KOMIUIEKCHBIX 4YHCeNl (reoMeTpuueckasi, TPUTOHOMETpUUYecKas U
anreOpanyeckas); yMeTh MPOW3BOJIUTH apU(PMETHUECKUE JEHCTBUS C
KOMIUIEKCHBIMA ~ YWCJaMH; TMPUBOAUTH  TMPUMEPHl  HCIHOJIL30BaHUS
KOMIUJIEKCHBIX YHMCEJ; ONEPUPOBaTh MOHATHUSMH: MaTtpuna 2 X 2 u 3 X 3,
OTIPEACTUTENIb MAaTPULIbL, TEOMETPUYECKUN CMBICT ONIPEEIUTENS

VYMmenune OIICPpHUPOBATE IIOHATHUAMMU: pPaALUOHAIBHBIC, HPpPalHOHAJIBHBIC,
IIOKa3aTCJIbHbBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘ICCKI/IC, TPUTOHOMETPUUCCKHUE
YpaBHCHHA U HEPABCHCTBA, UX CUCTEMBI; YMCHUE OIICPUPOBATh IIOHATUAMU
TOXIACCTBO, TOXACCTBCHHOC HpCO6p&30BaHI/IC, YpaBHCHHUE, HEPABCHCTBO,
CHUCTCMa ypaBHeHI/Iﬁ N HEPABCHCTB, PABHOCHUIIBHOCTH ypaBHeHHﬁ,
HEPABCHCTB U CUCTEM; YMCHHUC PCIIaTh YPABHCHUA, HCPABCHCTBA 1 CUCTCMBL
C IOMOLIBIO PA3JIMYHBIX HNPHUEMOB; PCHIATH YPABHCHUS, HCPABCHCTBA U
CHUCTCMBI C ITAapaMETPOM; IPUMCHATL YPABHCHU A, HCPABCHCTBA, UX CHUCTCMbI
JJI1 PCHICHHA MATCMATUUYCCKUX 3ada4 M 3aaa4 M3 PA3JIMYHBbIX obOnacrei
HAyK1 U peaJn,Hoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHAMM: (YHKUMS, 4YETHOCTh (YHKIMH,
HNEePUOJUYHOCTh (DYHKIUH, OrPAaHMYEHHOCTh (QYHKIHH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (yHKIMH, HauOoJiblliee M HaUMEHbIIEee 3HaYeHUs
(GYHKIIMM Ha TPOMEXYTKe, HempepbiBHas (PYHKIUS, aCUMOTOTHI rpaduka
GbyHKIMM, TepBas U BTOpas MPOU3BOJHAs (YHKIMH, F€OMETPHUECKUN U
¢bu3nyeckuii CMBICT TPOM3BOJHOM, mepBooOpa3Has, OIpeeseHHbII
UHTErpajl, yMEHHME HaxOJIUTh AaCHUMIITOTHl rpaduka (yHKLIUH; yMEHUE
BBIYHCIIATH IIPOU3BOIHBIE CYMMBI, IIPOM3BEACHNUS, YACTHOTO ¥ KOMIIO3ULIUN
(GyHKIM, HAXOAUTh YpaBHEHHE KacaTeIbHOH K rpaduKy (GYHKIUU; yMEHUE
HaXOJMTh MPOU3BOJHBIEC JIEMEHTApHBIX (YHKIUI; yMEHHE HCII0JIb30BaTh
MPOU3BOJIHYIO JJIsl MCCIEAOBaHUS (PYyHKUMH, HAXOJUTh HaMOOJbIIUE H
HauMEHbIINE 3HaueHus (yHKUMN; CTPOUTH TpauUKM MHOTOUJICHOB C
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WCIOJb30BaHUEM amIapara MaTeMaTHYeCKOro aHalIn3a; IPUMEHSTbH
MPOU3BOJHYIO JUIS HAXOXKICHUS HAWIYYIIETO PEIICHHUs B NMPHUKIAIHBIX, B
TOM YHCJI€ COLMAIBHO-OKOHOMUYECKUX M (PU3MYECKUX 3a7a4ax; HaXOIUTh
VIO U 00beMBbl (UTyp ¢ TIOMOIIBIO HHTErpasia; MPUBOAUTH IPUMEPHI
MaTeMaTH4ecKoro MOJCTHUPOBAHUS C TIOMOLIbI0 AuddepeHnnanbHbIX
YpaBHEHUH

YMeHne ornepupoBaTh MOHATUAMU: rpaduk GyHKINM, oOpaTHAs QYHKIHSA,
KOMIO3HLUS (QYHKIWHA, JTHHEHHas (QYHKUWSA, KBaapaTudyHas (yHKIUS,
panmoHanbHas (QYHKOUS, CTENeHHAas (YHKIWs, TPUTOHOMETPUYECKHE
¢yHKIMM, OOpaTHbIE TPUTOHOMETpUUYECKHE (DYHKILMHU, MOKa3zaTelbHas U
agorapudmuueckas (QyHKIMU; YMEHHE CTPOUTh TpaduKd H3YUYEHHBIX
(yHKUMIA, BBITIOTHATH IpeoOpazoBaHus rpadukoB (PyHKIUH, UCTIOIB30BATh
rpaduku JUIsl U3y4eHHUs MPOLIECCOB U 3aBUCUMOCTEN, IIPU PELIEHUM 3a/a4
U3 JApYrux y4eOHBbIX NMPEAMETOB UM 3aJad U3 pealbHOM >KM3HH; BBIPAXKaThb
(dhopMynaMu 3aBUCUMOCTU MEXYy BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U
rpaduky QyHKUMN JUId pelleHHs] YpaBHEHUH, HEPAaBEHCTB M 3a/Jad C
napaMeTrpaMu; H300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHO)KECTBa
pellIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJlauyd pPa3HBIX TUIIOB (B TOM 4MCIIE Ha
MPOLIEHTHI, JOJM M YacTH, Ha JIBUKEHHE, padOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJlaud M3 OOJacTH YIpaBJIEHUS JMYHBIMH U CEMEWHBIMHU
(mHaHCAMU); COCTaBIIATH BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBl IO YCJIOBMIO 3aJa4yH, HCCIEIOBaTh IOJIYYEHHOE pEIIeHUuEe u
OIICHUBATh IMPABIONOJOOHOCTh pE3YIbTAaTOB; YMEHHE MOJIEIHPOBAThH
peanbHbIE CHUTyallMd Ha S3bIKe MaTEMAaTHUKU; COCTaBISTh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI TI0 YCIIOBHUIO 33a4H, UCCIIEI0BATh
MOCTPOEHHbIE  MOJEIM C  HCIOJB30BAaHUEM  ammapara  ajaredpsl,
UHTEPIPETUPOBATDH MOJYYCHHBIN Pe3yabTar

YMeHue omepupoBaTh MOHATUSIMU: cpelHee apudMeTHdyeckoe, MeauaHa,
HauOosblllee U HaUMEHbIlIee 3HAYCHUS, pa3Max, JUCIepCusi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE H3BJEeKaThb, MHTEPIPETUPOBATH
uH(bOpPMAIMIO, IPEJCTABICHHYIO B Ta0/lMIaX, HA JTuarpammax, rpaQukax,
OTpaXaroIIyl0 CBOMCTBA pPEANbHBIX MPOIIECCOB U SIBJICHHI; MPEICTABIATh
uHGOpMAIMI0O C TMOMOIIbIO TabMMI] ¥  JAuMarpaMM; HCCIIEeI0BaTh
CTaTUCTUYECKUE JaHHble, B TOM YHCIE C MPUMEHEHHEM TrpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpaUuecKu UCCIe0BaTh COBMECTHBIE
HaAOTIOEHUS C TIOMOIIBIO JUarpaMM pacCeMBaHUs U TUHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMH: CIy4alHBIM ONBIT W CilydaiiHoe
COOBITHE, BEPOSATHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYMCIATD
BEPOSITHOCTh C MCIIOJB30BAHUEM TIpaUUeCKUX METOJI0B; IPUMEHSThH
(GopMynBl CIIOKEHHMsI M YMHOXKEHHMS BEpOSITHOCTEH, (opMmyny MHOTHON
BEPOSTHOCTH, (hopmyny bepHymin, komOuHaTopHbIe (DAaKTBI U (HOPMYIIBI;
OLICHUBAaTh BEPOSATHOCTH pEATbHBIX COOBITHI; YMEHHE OIEepUpPOBATh
HNOHATUSMM:  CllydaiiHas BeJIMYMHA, pACHpeleieHue BEpOSATHOCTEMH,
MaTeMaTU4yecKoe OKUIAaHUE, IHUCIEepPCUss M CTaHIApTHOE OTKJIOHEHHE
ClyyaifHOH  BeNWYMHBL, (QYHKIMM  PACHpPEAENeHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO M HOPMAJIbHOTO Paclpe/ieieHuil; yMeHne
HCIOJIb30BaTh CBOIMCTBA M3yYEHHBIX pacIpeleeHU U peleHus 3a/1a4;
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3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIUX YHCEIN, METOABI BHIOOPOYHBIX
WCCIIeIOBAaHMI; YMEHUE TPUBOAUTH IPHUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX
YlyCeJl B NPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHHME OIEPUPOBATh
NOHATUSAMM: COYETAaHUE, IIEPECTAHOBKA, YHMCIO COYETAaHUH, YHCIIO
nepecTaHoBoK; OnHOM HbIOTOHA; yMeHHE NPUMEHATH KOMOWHATOpPHBIC
GbaxkTel W pacCcyKIeHHs JUIS PEUIeHHsS 3aad; OICHUBATh BEPOSITHOCTU
pealbHBIX ~ COOBITHH;  COCTABISATH  BEPOSTHOCTHYIO  MOJEIb H
VWHTEPIPETUPOBATH NIOJYYEHHBIN PE3yIIbTaT

YMmeHnune OIICpUPOBATH IIOHATUAMU: TO4YKa, npsamasd, IIIIOCKOCTbD,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJINYNHA YA, IIJIOCKUI YroJj, JABYyrPaHHBIN
YroJi, TPEXTPaHHBIM YroJl, CKPEUIMBAOIIMECS MPsAMbIE, NapaJUICTbHOCTh U
MEPIEHIUKYIIPHOCTD IPSIMBIX U IUIOCKOCTEH, Yol MEXIY IPSIMBIMH, YrOJl
MEXKy IIPSMOM M IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT
TOYKHU OO0 INJIIOCKOCTH, PACCTOAHUC MEKAY MPAMBIMH, PACCTOAHUC MCEKIAY
IIOCKOCTSAMU, YMCHHUC HCIIOJb30BaTh IIpU PCHICHUU 3aJa4 HU3YUCHHBIC
(akTel ¥ TEOpeMBbl INIAHUMETPUN; YMEHHUE OLIEHUBATh pa3Mepbl OObEKTOB
OKPYKAIOIIETO MHpPA; CTPOUTh MaTEMaTHYECKHE MOJEIH C IIOMOIIBIO
TCOMETPHUICCKUX MOHATHH U BCJIMYNH, pC€UlaTb CBA3AHHBIC C HHUMHA
MIPAaKTUYECKHE 3374

10

YMeHue omepupoBarh MOHATUSAMU: IJIOWAAb (UTYpHl, 00beM QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTpPaHHHKA,
Ky0, mNapajuienenunesn, Npu3Ma, NUpaMuaa, ¢GUrypa M IOBEPXHOCTb
BpallleH!s, LUIMHIAP, KOHYC, IIap, cdepa, Iomags cdepbl, IUIOMAab
MIOBEPXHOCTH MHpaMU[bl, IPU3MBlL, KOHyca, LIMHApa, 00BeM Kyoa,
IPSIMOYTOJIBHOTO  MapaJljieNienuNeaa, MUPaMUbl, NPU3MBbL, IMIMHIADPA,
KOHyca, I1apa, pa3BepTKa IOBEPXHOCTH, CEUCHMs KOHyca M LWIMHJPA,
napajjie/lbHble OCH WM OCHOBaHMIO, CEUEHHME Ilapa, IUIOCKOCTb,
Kacamomascs cgeppl, LWIMHAPA, KOHYCa; YMEHUE CTPOMUTh CEUYEHHE
MHOTOTpaHHMKA, M300pakaTb MHOTOI'PAaHHHUKH, (UI'Ypbl U HNOBEPXHOCTH
BPALLEHUs], UX CEUEHMs, B TOM YHCJE C IOMOILBIO EKTPOHHBIX CPEICTB;
yYMEHHE NPUMEHSTh CBOWCTBA I'€OMETPUUYECKHX (PUTYp, CaMOCTOSATENILHO
(bopMynMpoBaTh ONpPENENCHHs U3ydaeMbIX (UIyp, BbIABUIaTh I'MIIOTE3BI O
CBOMCTBaX W IPHU3HAKAX TIECOMETPUYECKHX (Uryp, OOOCHOBBIBATH WU
OomnpoBeprarb HUX; YMEHHE MPOBOJUTh KilaccupuKauuo ¢Guryp 1o
pa3JIMYHBIM HPU3HAKAM, BBINOJIHATH HEOOXOIUMBIE JONOIHUTEIbHbIE
HOCTPOEHUS

11

YMeHue omnepupoBaTh MOHATHSAMM: JABMXKEHHE B  IPOCTPAHCTBE,
HapajuleIbHBIA MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IOBOPOT, TpeoOpa3oBaHMe TOAO0OUs, TMONOOHBIE (QUIYpBI; YMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYpHI, B TOM YHUCIIE B IMPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOILIEHUS IpU
pelIeHUH 3ajJlad; HaXOAUTh TeOMETPUYECKHE BEIUYMHBI (IUIMHA, YTrod,
IUI0ILA b, 00BbEM) IIPU PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U U3
peanbHON KHU3HHU; YMEHUE BBIYUCIATH T€OMETPUUYECKHE BETUUNHBI (JITTHHA,
yroJ, IUIOIIaab, 00beM, IMJIOLIab MOBEPXHOCTH), UCHOJIb3YSd H3y4YE€HHBIE
(GopMynBl ¥ METONBI, B TOM YHCJE: IUIONIA/]b MOBEPXHOCTH MHPAMHJIBL,
OpU3MbI, KOHYyca, NMIMHIApA, IUIOIIagb cdepsl; o0beM  Kyda,
NPSIMOYTOJIBHOTO ~ MapaJljieNienueaa, MUPaMUbl, MPU3MBL, IWIHHIPA,
KOHYycCa, I1apa; yMEHHE HaXOJUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (DUTYp
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YMeHue onepupoBarb NOHATHUSAMHU: NPSAMOYIOJIbHASL CUCTEMA KOOPIUHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOpPAMHATBI BEKTOpPAa, CyMMa BEKTOpPOB,
MPOU3BEACHNE BEKTOpa Ha YHCIO, pPa3JIOKECHHE BEKTopa o 0Oasmucy,
CKaJsIPHOE IIPOU3BENCHHUE, BEKTOPHOE IPOU3BEICHUE, YroJl MEKIY
BEKTOpPaMU; YMEHHE HCII0JIb30BaTh BEKTOPHBINA U KOOPAUHATHBIA METOT JJIs
pelIeHNs TeOMETPUYECKUX 3a/1a4 U 3aJ1a4 APYruX yu4eOHBIX PEIMETOB

13

YMeHne BeIOMpaTh MOIXOAAIINN METO JJISl pEIICHHs 3a/1a4M; TOHUMaHHUe
3HaYMMOCTH MAaTeMaTUKd B M3YYCHUU TPUPOIHBIX U OOIIECTBEHHBIX
IIPOLECCOB M ABJIEHUM; YMECHHME pPAacCIO3HABATH IIPOSIBICHUE 3aKOHOB
MAaTE€MaTUKH B MCKYCCTBE, YMEHHE NPUBOJUTH IPUMEPHI MAaTEMaTHYECKUX
OTKPBITHHA POCCUICKON U MUPOBOM MareMaTH4eCKON HayKH

[lepeuens 31eMeHTOB coiepxaHus, nposepsieMbix Ha EI'D
10 MaTeMaTuKe

Kox

[TIpoBepsieMblii AIEMEHT COACPIKAHUS

Yucna v BEIYUCIIEHUAS

1.1 HarypanbHbie u nenbie yncna. [Ipu3Haku 1eIMMOCTH HETBIX YHCEI

1.2 Pannonanbupie yucna. OOBIKHOBEHHBIE U JI€CATUYHBIE JApOOU, TPOIIEHTHI,
OECKOHEUHBIC TIEPUOAUYECKHE TPOOH

1.3 ApubmMeTnueckuii KOpeHb HaTypajabHOU cTeneHu. JleicTBUS ¢ apudMeTHIeCKUMU
KOPHSIMU HaTypaJIbHOW CTEIEHU

14 Crenenp ¢ mensiM TnokazatesnemM. CTeneHb € palMOHAIBHBIM IOKa3aTesieM.
CBolicTBa CTENIEHU

L.5 CHuHyC, KOCMHYC M TaHIE€HC YHUCJIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTAaHI'€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. [lecaTudnbie U HATypajbHbIE JOTapUPMBI

1.7 JeiictBuTenbHple uynciaa. ApudMeTHYecKue Omepanuud ¢ JeHCTBUTEIbHBIMU
yucnamu. [IpubnikeHHble BBIYMCICHUS, MpaBUiIa OKPYINICHUS, NPUKHUIKA U
OILICHKA PE3yNbTaTa BhIUYMCICHUI

1.8 [IpeoOpazoBanue BhIpaKeHUI

1.9 KomnekcHeie uncna

2 VYpaBHEHMS 1 HEPABEHCTBA

2.1 Lenbie u ApoOHO-paIIOHATbHBIE YPAaBHEHHS

2.2 HppanmnonanbHsle ypaBHEHUS

2.3 TpuronomeTprueckue ypaBHEHUs

2.4 [TokazarenbHble U JOorapuPMUUECKHE YpaBHEHUS
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2.5 [enpie u 1poOHO-paITMOHATBHBIC HEPABEHCTBA
2.6 HppaunonanbHble HEPAaBEHCTBA
2.7 [TokazarenbHble 1 JOorapuPMIUUESCKHEe HEPABEHCTBA
2.8 TpuroHomeTpu4ecKkrue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB
2.10 | YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JIMHEHHBIX YpaBHEHUH. OrnpenenuTenb MaTpullbl
3 OyHKIMU U TpaduKu
3.1 OyHkuus, cnocoObl 3amanus QyHkuu. [papux QyHkuuu. BzanmuHo oOpaTHbIe
¢bynkuuu. YetHsle u HedeTHble QyHKIMH. [lepuoanueckue QyHKIUN
32 Ob6nactp ompeneneHUss U MHOXKECTBO 3HaueHuil ¢yHkuuu. Hymu ¢yHkuumm.
[IpomexyTkn 3HaKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHMH.
Maxkcumymbl 1 MUHUMYMBI QyHKIMH. HanGomnbliee m HauMeHbllee 3HAYECHHE
(YHKIIMY Ha TPOMEXKYTKE
3.3 CrenenHast pyHKIMsI ¢ HaTypalbHBIM M II€JBIM TOKa3zareneM. Ee cBoicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-OW CTEIICHH
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U rpaduKu
3.6 Toukn pa3peiBa. AcuMnToThl TpadukoB GyHKuHA. CBoicTBa (YHKIUH,
HEIPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBarenbsHOCTH, CIIOCOORI 3aJaHHUs MOCIEA0BATEIbHOCTEN
3.8 Apugpmernueckas u reomerpuueckas nporpeccuu. @opmyria Ci0XKHbIX IPOLEHTOB
4 Hauana maremaTnueckoro aHanusa
4.1 IIpounsBonHas Gynkuuu. [IpousBoaHbIe AeMEHTAPHBIX QYHKIHMIHA
4.2 [IpuMeHeHre NPOU3BOAHON K MCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHne HauOoJIbIIero 1 HaMMEHbIIEro 3HaYeHUs! (PyHKIUU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Murerpan
5 MHokecTBa U JOTHUKA
5.1 MHoecTBO, onepaluu HaJl MHOXecTBaMU. [luarpammsl Oiinepa - Benna
5.2 Jloruka
6 BeposiTHOCTB M cTarucTuka
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6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepositHoCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tena v moBEepXHOCTH BpallleHUs
7.5 Koopaunats! 1 BEKTOPBI

4. OBBEM YYEBHOT'O IIPEJIMETA Y BAJIbl YYEEHOM PABOTHI

Bupa yueOHo# padoThbl

O0neM B yacax

O0beM yueOHOro nmpeamMera 369
B TOM YHCJIE:
OcHOBHOE coJiepKaHue: 292
- VYpok 186
— IlpakTudeckue 3aHsTHSA 106
IIpodeccronabHO-OpUEHTHPOBAHHOE COAEPKaHUE (ColepKaHNE 20
MPHUKJIAJTHBIX MOJTYJICH):
- VYpox 10
— TlpakTuueckue 3aHATUSL 10
Koncynpramuu (epe sK3aMeHOM) 2
CamocTtosrenpHas paboTa (Bcero) 51
IIpomeskyTouHas arrecTauus B opMe IK3aMeHa 4
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5. TEMATUYECKOE INIAHUPOBAHUE YYEFHOT'O ITPEJMETA OYILII 03 MATEMATHKA (YTJIYBJEHHBIN YPOBEHbD)

Ne HaumeHoBaHue
) paiieio u tem | OGbem Conep:xanue y4eOHOro MateprnaJia i ¢opMbl OpraHu3alMH eI TeJbHOCTH
Lo o0y4arommxcst OcHOBHBIE BUABI AeSITEJLHOCTH 00y4aIOIIHXCS
YueOHOro 4acoB y T ABLA y m
npeaMera
Paznen 1. Aareopa
1.1 | Yncaa n 24/8 | Ypok
BBITMCIICHUS. 1. PanioHasnbHbie yncia. [IporeHTsI. OrmepupoBarh TOHATHAMHU: PAIHOHATIBHOE YHCIIO, OECKOHEYHas
Harypanbnbie u nenbie yrcna. OOBIKHOBEHHBIE U AECSITUYHBIE IPOOH, | Mepuoandeckasi poOb, MPOLEHTHI;
OeckoHeuHbIe epruoandeckue aApoodu. [IpruMeHenne apodei u
MPOLEHTOB ISl pelleHHs NPUKIIQJAHBIX 33a]1a4 U3 Pa3IMYHbIX OTpaciei
3HAHUH U peasbHOM KU3HU.
2. JelicTBuTenbHbIe 4Kcna. PalnMoHaJIbHBIE W MppalMOHANbHBIE 4Mcia. | MppaumoHambHOe M JACHCTBUTENBHOE — YHCIO;  MOAYJIb
Aqu)MeTH‘IeCKHe onepanun ¢ HeﬁCTBHTeHbeIMH YyHuCJIaMH. MO)IyJ'[I) ﬂeﬁCTBI/ITeHBHOFO qucia, UCIIOJIb30BAaTh JTHU IIOHATHUA npu
JISUCTBUTEIHHOTO YHCIIa U €r0 CBOMCTBA. MPOBEICHUH PACCY)KICHUIH U J0Ka3aTelIbCTB, MPUMEHSTh JIpoOU U
MPONECHTHI JJId PCIICHUA MNPUKIAJAHBIX 3alad U3 Pa3JIndHbIX
oTpaciieil 3HaHWH M peanbHOW kH3HU. CBOOOIHO ONEPUPOBATH
MOHATHSIMH: pallMOHAIIBHOE YHUCIIO0, OECKOHEYHas MepUOANYecKast
IpoOb,  MPOLEHTHI, HPPALMOHAIBHOE  YUCIO, MHOXKECTBA
PaLOHAILHBIX U JEeHCTBUTENBHBIX YHCel, MOAYTb
JIEUCTBUTEIBHOIO YHCIa.
3. Apudmernueckuii KOpeHb HATYPAJILHOM CTENIEHN U €ro CBOMCTBA. dopmynupoBath, 3aMKChIBaTh B CUMBOJIHYECKOW (opme u
UCIIOJIB30BaTh ~ CBOMCTBA KOPHA N-OM  CTENEHHM  JJIA
npeoOpa3oBaHMs BBIPAKECHHH.
4. CreneHb ¢ pallMOHAJIBHBIM U ACHCTBUTENBHBIM NoKa3zaTensaMu. CreneHs | GopMynmupoBaTek  ONpeneneHHe CTENeHH C  PaldOHaIbHBIM
C panMOHAJbHBIM IIOKAa3aT€JIEM W €€ CBOWCTBA, CTENEHb C | roka3aresieM. BHIMOMHATE npeoOpa30oBaHUs YUCTIOBBIX BBIPAKEHUH,
ACUCTBUTEIILHBIM I0KA3aTENEM. COZIePIKAIIUX CTEIICHH C PAlMOHAIbHBIM [TOKA3aTeIeM.
5. Jlorapudm uucna. CoiicTa gorapugma. JaBatb onpenenenue norapudma yucna. Mcmnonb3oBate CBOHCTBa
JorapudMoB Ui mpeodpa3oBaHUs JOrapuGMUUECKUX BBIPAKESHHUH.
6. JlecsaTiyHbIe M HATYpaJbHBIE JOrapH(MBbIL. JlaBaTb onpezeneHne AeCITHYHOro H HaTypalbHOro Jlorapudma.
7. CuHyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTA. JlaBaTb ompeneneHUs] CHHYCa, KOCHHYCa, TaHI€Hca M KOTaHIeHCca
YHCIIOBOTO apryMeHTa;
8. CuHyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMEHTA. JlaBaTb ompezenieHUs] CHHYCa, KOCHHYCa, TaHI€HCa M KOTaHIeHca
YHCIIOBOTO apryMeHTa;
9. ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIIOBOTO apryMEHTa. JaBaTp ompeneneHHs apKCHHYca, apKKOCHHYca M apKTaHI'eHCa
YHCIa.
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10.

IIpodeccrnonanbHO OPHEHTHPOBAHHOE COAEPIKAHME:

KomrmnekcHple uncna. ApudMeTHyecKkue ornepanyuy ¢ KOMITIEKCHBIMH
yucnaMu. AnreOpandeckas W TPUTOHOMETpUYecKas (OpPMBI 3alHCH
KOMILIEKCHOT O YUCIIA.

OnepupoBaTh TMOHATHUSAME: KOMIDIEKCHOE YHCIIO H
MHOXECTBO  KOMIUIEKCHBIX  uucen.  [IpencTtaBisTh
KOMILICKCHEIC qHciia B anreOpanvIecKom "
TPUTOHOMETPHUICCKOH thopwme. BrimonuaTs

apI/I(I)MeTI/IquKI/Ie onecpanr ¢ HUMHU.

11. N3o0pakeHne KOMIUIEKCHBIX YHCEJI Ha KOOPJMHATHOW IUIOCKOCTH. | M300pakaTh KOMIUIEKCHBIE YHCia Ha KOOPAWHATHOH ILIOCKOCTH.

®opmyna Myaspa. Kopau n-oif cteneHu U3 KOMIUIEKCHOTO YHUCHA. [Mpumenste ¢opmyny MyaBpa M mHoly4daTh TpeACTaBICHHE O
KOPHSIX N-0if CTETIeH! U3 KOMIUIEKCHOI'O YHCIA.

12. [IpuMeHeHnEe KOMIUIEKCHBIX YHCEN sl pemieHus (U3UUECKHX | | 3HAKOMUTHCS C PUMEpaMU NPUMEHEHHs KOMIUIEKCHBIX YHCEN LIS

TCOMETPHUUCCKUX 3a1a4.

peICHUsA rCOMETPUICCKUX U (1)H3I/IquKI/IX 3ajad.

IIpakTHyeckoe 3aHsiTHE

13. IlpuMeHeHne NPU3HAKOB JEMMMOCTU IENbIX uucel, HauOompmmmid | OnepupoBaTh HOHATHSAMM: HATypajdbHOE U LEJIOE  YHCIIO,
o6umii nemurens (nanee - HOJI) n Haumenbuiee o01ee KpaTHOE (IaJEE | MHOMKECTBO HATYPATbHBIX M IENbIX Yncel. Mcrnonp30BaTh IPU3HAKH
- HOK), octaTkoB no Mozyimio, anropurMa EBKinzia juist pemenns 38189 | nenumvocT 1eIbIX YMCEN; OCTATKH IO moxymo; HOJI u HOK
B LEJIBIX qHCIIAX. HaTypaJIbHBIX YHUCEll; alropuT™M EBKiIuza g pelieHus 3ajad.
3anuceIBaTh HaTypaJbHBIC 4YHCIIa B Pa3sINYHBIX TTO3WIUOHHBIX
CHCTEMAaX CUUCIICHHUSL.
14. Crenenp ¢ mensiM mokasateneM. bunom Heiotona. Mcmonp3oBanue | 3HaTh ONpeeNeHHE M CBOWCTBA CTEICHHU C LIENBIM ITOKa3aTeNeM.
noxxonsmeil (GopMbl 3amUcH JEHCTBUTEIBHBIX YHCEN Ul PEeLIeHHS
NPAKTUYECKUX 3aJa4 U MPEACTaBICHUS JaHHBIX.
15. [puGnwkenuple BbYMCICHUS. [IpaBuna OKpyrjieHus, NpUKHAKA U | Mcmonb3oBaTh MpUOIMKEHHBIE BEIYMCICHNUS, IPABUIa OKPYTJICHUS,
OLICHKA Pe3y/bTaTa BHIYMCIICHUMH. NPHUKUAKY U OLIEHKY Pe3y/bTaTa BEIYUCICHUH.
16. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COdEPKAHUE: 3HAKOMUTECS C MIPUMEPaMH IPHUMEHEHUSI KOMIUIEKCHBIX YHCEN IS
MIPUMEHUTH KOMITIEKCHBIE YHCIIa JUIsl peLIeHNs 3a1a4. PEIICHUS TeOMETPUIECKUX M (PU3HIECKHX 3a71ad.
1.2 | YpaBHeHus u 40/18 | Ypok
HEpaBeHCTBA. 17. ToxaecTBa ¥ TOXKIECTBEHHBIE NPEOOPa3OBaHKs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCHIBHBIC YpaBHEHUS U ypaBHeHus-ciencTus. | ONepupoBaTh MOHATUAMU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO,
HepaBeHcTBO, perieHne HepaBeHCTBa. PaBHOCHIILHBIE YPaBHEHUS M YPaBHEHUS-CIIC/ICTBUS, PABHOCHIIbHBIE
HEpaBeHCTBA,;
18. OCHOBHBIE METOIbl pemIeHHs ILeNblX M JApOoOHO-palMOHAJBHBIX | OnepupoBaTh MOHATHSAMH MHOTOWIECH OT OJHOU ITEPEMEHHOM, ero

YpaBHEHUH M HEPaBEHCTB. MHOIOWIEHbl OT OJHOH NEpEMEHHOM.
[enenue MHOrowieHa Ha MHOTOWIEH C ocTratkoM. Teopema besy.
MHorouness! ¢ nensivmu ko3 durmenramu. Teopema Buera.

KOpPHH; TPUMEHSTH [ICNICHHE MHOTOYJICHA Ha MHOTOYIEH C
0CTaTKOM, TeopeMy. be3y u TeopeMy Buera st pemienus 3anay.
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19.

Pemenue cucreM TMHEWHBIX ypaBHEHUN. MaTpuiia cUCTEMbI JIMHEHHBIX
ypaBHeHu#. OmpeneauTesb MaTPULbL 2 X 2, €ro FeOMeTPUIECKUN CMBICIT
U CBOMCTBA, BBIYMCICHHE €r0 3HAYEHHS, MPUMEHEHHE OIpPENeTUTENs
JUTSl pEIICHUsI CUCTEMBI TMHEUHBIX YpaBHEHUH.

OHepI/IpOBaTI) MNOHATHSAMM: CHCTEMa JIMHEHHEIX ypaBHeHI/Ifl,
Martpuna, ornpeaAciaInTe/ib MaTpUlbl. Hcnonp3oBaTh cBOMCTBA
ONpeaACIUTECIIA 2%x72 JUIA BBIYMCIICHHS €0 3HAYCHUA, TPUMCHATDH
OMNPECACITUTECIIN I pEIICHHUA CUCTCMbI JIMHEHHBIX ypaBHeHPIfI.

20. CucremMa M COBOKYITHOCTh YpaBHEHHH M HepaBeHCTB. PaBHocwibHbIe | OmnepupoBarh MOHSATHAMH: CHCTEMAa M COBOKYITHOCTH YpaBHEHUH U
CHCTEMBI U CUCTEMBI-CIIEACTBHA. PaBHOCHIIEHBIE HEPABEHCTBA. HEpaBEHCTB; PEIICHNE CHCTEMBI WITH COBOKYITHOCTH; PaBHOCHUJIbHBIC
CHCTEMBI U CUCTEMBI-CIIEICTBHS.

21. YpaBHeHMs, HEPaBEHCTBA U CHCTEMBI C TapaMeTPaMH. BeiOupare  croco0  pemieHHs ~ ypaBHEHHH W HEPaBEHCTB,
COZIEpIKAIMX MOIYJIH M MapaMeTpPhI

22. WppaumoHanbHble ypaBHEHUSL. HaxonuTh pelieHus HMppanvoHANBHBIX YPaBHEHHH C ITOMOIIBIO
PaBHOCHIIBHBIX TIEPEXOJI0B MIIN OCYILECTBIISISI IIPOBEPKY KOPHEH.

23. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX YPaBHEHHH. Pemare wuppanvoHanbHble W KOMOWHHUPOBAaHHBIE YpPaBHEHHS, C
TIOMOIIBI0 PABHOCHIIBHBIX MEPEXO0B.

24, OCHOBHBIE METO/IBI PELICHNS UPPAIIMOHATBHBIX HEPABEHCTB. Pemiate MppanuoHaibHble 1 KOMOMHUPOBAaHHBIC HEPABEHCTBA,

C IIOMOIIBIO paBHOCUJIBHBIX NIEPEXOIO0B.
25. [TpeoOpa3oBaHusi YHCIIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH M | BBINONHATH NpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUH, COIEpIKALIIX
KOpHH. CTEINEHHU C pallMOHAIbHBIM MOKA3aTEIEM.

26. [NokazarenbHbIe ypaBHEHUSI. Hcnonb3oBaTh E(pOBbIE pecypehl [is IOCTPOCHUS rpaduka
MoKa3aTelbHOU (QYHKIMU U U3ydeHus e€ cBoicTB. Haxomuts
pelIeHNsI OKa3aTeIbHbIX YPaBHEHUH.

27. OCHOBHBIE METO/IBI PELICHUS TOKA3aTENbHBIX YPaBHEHHH. [MpumensiTh cBOMCTBa TMOKa3aTedbHOW (YHKIUH K PELICHUIO
[I0Ka3aTeNbHbIX YPABHEHU.

28. OCHOBHBIE METO/IbI PELIEHUs TOKA3aTEIbHBIX HEPABEHCTB. [IprMeHATH CBOMCTBAa MOKA3aTEIbHOM (YHKIMH K PELICHUIO
MOKa3aTeNbHBIX HEPABEHCTB.

29. Jlorapugmudeckue ypaBHEHHSI. Haxonuth pemienust jorapupMuIeckux ypaBHEHUH

30. OCHOBHBIE METO/IbI pELIEHHs JIOTapUPMUUECKUX YPaBHEHHUH. Haxonuth perieHus jgorapuMUYECKHX ypaBHEHHH C IIOMOLUBIO
PaBHOCHIIBHBIX TIEPEXO0JI0B WIIN OCYILECTBIISAS IPOBEPKY KOPHEH

31. OCHOBHBIE METO/IbI pELICHHS JIOTapU(PMUYECKUX HEPABEHCTB. [IpumensaTh cBOMCTBA Jorapu(MuaecKkoil QyHKIHMHA K PEIICHHUIO
norapu(p)MIUIECKUX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI. IIpuMeHATh OCHOBHBIE TPUTOHOMETpHYECKHE (OPMYIBI AT
npeoOpa3oBaHKs TPUTOHOMETPUIECKUX BBIPAKECHHUM.

33. OCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYIIBI. [IpuMeHAT OCHOBHBIE TPHUTOHOMETpHYECKHE (OPMYIBI IS
peoOpa30BaHMs TPUTOHOMETPUIECKUX BBIPAKECHHUH.

34. IpodeccronaIbHO OPHEHTHPOBAHHOE COJeP:KaHHe: IIpumensaTs GOpMyITBI TPUTOHOMETPHH AL PEUICHUS OCHOBHBIX

OCHOBHBIE METO/IBI PEIICHNSI TPUTOHOMETPUIECKNX YPABHEHHH.

THUITOB TPUTOHOMETPHUECKUX YPaBHEHHH.

59




35. OCHOBHBIE METO/BI PELICHHS TPUTOHOMETPHYECKNX HEPABEHCTB. [IpumenaTs GOpMyYNIBI TPUTOHOMETPHH ISl PELIEHHS OCHOBHBIX
THUITOB TPUTOHOMETPHUYECKUX YpaBHEHHH.

36. OtOop KOpHEH TPUTOHOMETPUYECKUX YypaBHEHHWH ¢ moMouliplo | Pemate TpUTrOHOMETpUYECKHE YPABHEHHS M OCYIIECTBIIATH
TPUrOHOMETPUIECKOM OKPY/KHOCTH. 0TOOpP KOPHEH ¢ TOMOIIBIO TPUTOHOMETPHYCCKON OKPY>KHOCTH.

IIpakTHyeckoe 3aHsiTHE

37. Pemenne mokasarensHbIX ypaBHEHUH HaxoauTs penieHust mokazaTelbHbIX YpaBHEHHH.

38. Pemenne norapupmMudecknx ypaBHEHHH

39. [IpeobpazoBaHKe TPUTOHOMETPUIECKUX BBIPAIKEHHI. [MpumensTe (GOpMYyaBl TPUTOHOMETPUHU JUIS PEIICHHUS OCHOBHBIX

THUITOB TPUTOHOMETPHUYECKHUX YPaBHEHHI

40. IIpodeccuonaibHO OPHEHTHPOBAHHOE COAEPKAHHE:

Pemienne TpUrOHOMETPUYECKUX YPaBHEHHH. CBoOOHO  omepupoBaTh  IMOHSATHEM:  TPUTOHOMETPUYECKOE
ypaBHEHHE, MPHUMEHSATh HEoOXOoAuMble (OPMYIBI IS PELICHHUs
OCHOBHBIX TUIIOB TPUTOHOMETPHYECKUX ypaBHEHUI;

41. PemieHre TpUTOHOMETPHUECKUX HEPABEHCTB.

42. OCHOBHBIE METO/IbI PELICHUs CUCTEM KOMOMHHPOBAHHBIX YPaBHEHHI. Haxonute  pemieHuss CUCTEM U COBOKYNHOCTEM  LIENBIX
OCHOBHEIE METOAbI PEHICHUA CUCTEM U COBOKyHHOCTeﬁ paloOHAJIbHBIX, palrOHaJIbHBIX, HppaluOHAJIbHBIX, MMOKa3aTCJIbHBIX )51
UPPALOHAIBHBIX, IOKA3aTENbHBIX U JIOTAPHU(YMUUECKUX ypaBHEHHUH. norapu(pMHYECKUX ypaBHEHHUI U HEPABEHCTB.

43. Pemenve mnpukimagHbIX 3a7ad ¢ TOMOILIBIO CHUCTEMBI JIMHEMHBIX
ypaBHeHul. McciienoBanue NOCTpOEHHONW MOAEIH C IOMOIIBO MaTpPHIL
Y OIIpelEIUTENE.

44, Pemenne nocrpoeHre MaTeMaTHUYECKUX MOZEIIEH pealbHOM CUTYalMH C
IIOMOILbI0 ypaBHEHUN M HEpaBeHCTB. lIpuMeHeHue ypaBHEHMI U
HEPABEHCTB K PEILICHUI0 MAaTEMATUUECKUX 3a/1a4 U 3324 U3 Pa3IMIHBIX
obJracTeil HayKy U peaslbHOM JKHU3HU.

45. [IpumeHeHne ypaBHEHHMH, CHCTEM U HEPABEHCTB K penieHHIo | [IpUMEHATh CHCTEMBbl ypaBHEHHUI K PEIICHUIO TEKCTOBBIX 3a/ad U3
MaTeMaTH4eCKHX 3a/ad M 3aJad W3 pa3liMuHbIX 00JacTell Haykd M | pa3iu4HbIX  oOJlacTeil  3HAHMH M pEalbHOM  JKU3HH;
peanbHON JKU3HH, HHTEPIPETAIMS HOMyYEHHBIX PE3YIbTATOB. UHTEPIPETHPOBATh MONyIEHHBIC PELICHUS.

1.3 | ®yHKuuu 1 18/8 | Ypok
rpaguxu 46. | ®ynkowms, crocoObl 3amanus GyHKuuU. BiamMuo obpatHble GyHknmm. | OnepHpoBaTh MOHATHAME: (YHKIHS, CIIOCOOBI 3aMaHus (yHKIIHIL
Kommosuiust pynkimii. ['padux GpyHKImmy. B3aUMHO 00paTHble (YHKIMH, KOMIO3UIMS (QYHKIUH, Tpaduk
dhyHKIIN

47. CpoiictBa ¢pyrkumnu. O61acTe ompeneneHusi 1 MHOXKECTBO 3HadeHui | OmepupoBaTh HOHATHAMH OOJIACTH ONPENEIECHUS H MHOXKECTBO
¢y, Hymm ¢ynknum. IIpoMexyTKu 3HaKOMOCTOSTHCTBA. YeTHbIC U | 3HAUYeHMH ¢byHKIIH, HYy1 ¢$yHKIINH, TIPOMEXKYTKH
HeueTHele (yHKIMH. [lepmogmdeckne ¢yHKuuH. [IpOMEXYTKH | 3HAKONMOCTOSHCTBA. BBINONHATH 3JEMEHTapHbIE NpeoOpa3oBaHMS
MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHUMYMBI (GYHKOWH. | rpadukoB (QyHKIWA. 3HATP W yMETh AOKa3blBaTh YETHOCTH WIIH
HawnbGonbmree n HanmenbIee 3Ha4eHUs QYHKIMH HA IPOMEXYTKE. HEYETHOCTh  (DYHKIMH, NEPHOAUYHOCTh (YHKIMM HAXOIHUTh

MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbI U MUHUMYMBI
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¢yHKIMK, HauwOonblllee W HaWMEHbIee 3HadeHHe (GYHKINMA Ha
MPOMEXKYTKE.

48. Jluneiinas,  KBajpaTuuHas W JApoOHO-NMHEiHas  ¢yHKuuu. | OnepupoBaTh TOHATHSAME: JIMHEWHAas, KBaJpaTWdHas, IpOOHO-
DreMeHTapHOe UCCIIe0BaHNe U TIOCTPOCHUE UX TPadrKOB. JIMHEHHas! U CTeTleHHast QyHKIHH.

49. CreneHHasi (QYHKIMS C HaTypajJbHBIM W LENbIM ToKazareneMm. Ee | @opmynupoBaTh M WILIIOCTPUPOBaTh TpadMueckd CBOMCTBa
cBoiicTBa W rpaduk. CpoiicTBa W TpauK KOpHSI N-O CTENCHH KaK | JMHCHHON, KBaJIpaTUYHOW, JpOOHO-TMHEHHOH W  CTCIICHHOW
(yHKIMM 00paTHOM CTETIEHH C HATYPAIbHBIM ITOKa3aTelIeM. ¢yHkmid. 3HaTH oOmpeneNieHHe W CBOMCTBA CTENEHHU C LENBIM

MOKa3aTeneM.

50. [okazarenpHass u Jorapupmuyeckass (QYHKIMH, WX CBoWcTBa W | Mcrmomb3oBaTh 1MGPOBBIE pecypchl Uil TOCTPOCHUsS rpaduxa
rpapuxu.  Mcnons3oanne rpagukoB  GyHKUMH Ui PELICHUS | moka3aTenbHON (YHKIMM M M3ydeHHs eé cBoiicTB. CTPOUTH rpaduk
YpaBHCHUH. norapuMUdecKoil (PYHKIMHM Kak OOpaTHOM K TOKa3aTeJbHOH W

UCIIOJIb30BATh CBOMCTBA JIOrapu(hMUUECKOH (DYHKIIMHU JUTSI PEIICHNUST
3anad. [IpuMeHsATh CBOWCTBA TOKa3aTENbHON M JIOrapu(pMHIECKON
(yHKIMHA K pEIICHHI0 TI0Ka3aTeNbHBIX M  JIorapu(pMUUecKux
HEpaBEHCTB.

51. TpuroHomerpudeckasi OKpy>KHOCTb, OIIpe/IeTICHnE Pemiate TpuroHoMeTpudyeckue ypaBHEHHS W OCYIIECTBISTH OTOOD
TPUTOHOMETPUUECKUX (DYHKIIMI YHCIIOBOTO apryMEeHTa. KOpHEH C IOMOIIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH.

52. IIpodeccHonaTbHO OPHEHTHPOBAHHOE CO/IEPKAHUE: Hcnonb3oBaTh LU(POBBIE pecypchl Ui TOCTPOCHUsI IpapHUKOB
TPUTOHOMETPHYECKHe (QYHKIMHU, UX CBOHCTBA U rpaduKH. TPUTOHOMETPUUECKUX (PYHKIIMU U U3YUEHHSI UX CBOMCTB.

53. Tpuronomerpudeckue QyHKIMH, X CBOWCTBA U rpa(UKu. Hcnonb3oBaTh LU(POBBIE pecypchl Ui MOCTPOCHUsI IpadHUKOB

TPUTOHOMETPHYECKNX (DYHKIIMHU U U3y4EHHS UX CBOMCTB.

54, I'paduyeckrie MeTo/bI pellicHUs] YpaBHEHH U HEPABEHCTB.

I'paduueckue MeTons! peneHns 3a1a4 ¢ napaMeTpamMH.

HpaKanecxoe 3aHATHE

55. IIpodeccnonaTbHO OPHEHTHPOBAHHOE COdEPKAHUE:
3JIEMEeHTapHbIe peoOpa3oBaHus rpaduKoB PyHKIUH.
56. I'paduk xommozutinu pyHKIMA. ['eoMmeTpudeckne oOpas3sl ypaBHEHUIH 1
HEpPaBEHCTB Ha KOOPAMHATHON IJIOCKOCTH. Crpoutp rpadyku  KOMIIO3MIMHM (YHKIMH C  TOMOIIBIO
3JIEMEHTApHOTO HCCIEAOBAaHUS U CBOWCTB KOMITO3HMLMM IBYX
(hyHKIHI;
57. Pemenne 3amay. @DyHKIMOHAJIBHBIE 3aBHCHMOCTH B  pEalbHbBIX
mporieccax u sSBJIeHUsIX. [ padukn peaspbHBIX 3aBUCHMOCTEH.
58. Pemrenne nmpukiragaeix 3amad. VcronszoBanue rpadukoB QyHKIAN s

WCCIIEIOBAHMS TTPOLECCOB M 3aBUCHMOCTEH, KOTOpBhIE BO3HHKAIOT HPH
peLIeHn] 3a1a4 U3 APYTUX yIeOHBIX MPEAMETOB M PEANBHOM KHU3HH.
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1.4

Haugama
MaTeMaTHYECKO
ro aHajan3a.

36/18

Ypox

59. [locrmenoBarensHOCTH, CIOCOOBI  3a/aHMsl  IOCieAoBaTeNbHOCTEH. | OnepupoBaTh HOHATHAMU: ITOCIEA0BATENEHOCTD, CIIOCOOBI 3a/1aHHs
Merox MaTeMaTH4eCKOM HMHIYKIUM. MOHOTOHHBIE U OIPAHHYEHHBIE | [10CIIEOBATEIHLHOCTEN; MOHOTOHHEIE u OrpaHHYECHHEIE
HOCIEI0BATENBHOCTH.  ICTOpHUSl  BO3HHKHOBECHUS MATEMATHYECKOrO | [ociieioBaTeIbHOCTH, —HCCIENOBaTh  IOCIENOBATENBHOCTH — HA
aHaJIN3a KaK aHalIn3a OECKOHEYHO MaJbIX. MOHOTOHHOCTb H OFPAHHYEHHOCTD.

60. Apudmernueckas ¥ reOMeTpHUecKast IIPOrpeCCHH. JaBate omnpeneneHne apupMETHUECKOH M TeOMETPHYECKOM

IPOTPECCUH.

61. BeckoneuHo yObIBatomiasi reomerpuueckas mporpeccust. Cymma Jloka3piBaTh CBOMcTBa apuU(METHYECKOH W TeoMETpUYecKOn
0OeCKOHEUHO yObIBaoIIel reoOMeTpUIecKol nporpeccud. JIMHEHHbIA 1 | IPOrpeccuy, HAXOAUTh CYMMY YJICHOB IPOTPECCHH, & TAKKE CYyMMY
9KCIOHEHIMANIBHBIN pocT. Uncio e. @opmyra CIIOKHBIX TPOIIEHTOB. 4JIEHOB OECKOHEYHO yOBIBaIOIEeH reOMETPUIECKO IPOrpeccu.

62. HenpepriBuble ¢yHkiuu n ux cBoiictBa. Touku paspeiBa. CpoiictBa | OnepupoBaTh TMOHATHAMHU: (DYHKIHMS HeNpepbiBHAs Ha OTpPE3Ke,
(yHKIMH HENMpPEepBIBHBIX HAa OTpE3Ke. TOYKa pa3pbiBa (yHKIMM, acUMNTOTa Trpaduka (QYHKIUH.

[TpumeHsTh CBOICTBa HEMIPEPBIBHBIX (DYHKIMIA JUTS pelIeHNs 3a/1a4.

63. AcuMNOTOTHI TPaUKOB (DYHKIIHH.

64. [MpousBonnas Gpynkuuu. Onpenenenue. [lepsas u BTopast npousBognsie | OnepupoBarth MOHATHAMH: TiepBas ¥ BTOpas POM3BOJHbBIE
¢byHKIMN. byHKIH;

65. ['eomerpuyeckuii W Qusnueckuii cMbIca NpPou3BOAHON. YpaBHeHue | [loHMMaTh (HU3MYECKHI M TE€OMETPHYECKHN CMBICT MPOWU3BOJHOI;
KacaTesbHOH K rpaduky GyHkuum. 3aIIMChIBATh ypaBHEHHE KacaTeJbHO. Hcnons3oBath

reOMETPUUYECKUI U (PU3NUECKHUIA CMBICIT IIPOM3BOHOMN JUIS PEILICHUS
3az1a4.

66. [lpousBomuble sneMeHTapHbIX (yHKiud. [IponsBomnHas cymMmsbl, | BerumcnaTs Npou3BOAHBIE CyMMBI, HPOM3BEICHHS, YaCTHOI'O H
MIPOU3BEICHUS U YAaCTHOTO. CIIOKHOHM (DYHKLIUH.

67. [IpousBomHass KOMITO3UIMH (HYHKIIH. Crpouth rpadKk  KOMOO3UIMK  (QYHKIMA C  TOMOIIBIO

3JIEMEHTapHOr'0 UCCIIEOBaHUS U CBONCTB KOMIIO3UIIHY.

68. [lpumeneHnne mpou3BOZHOW K  HCclemoBaHWIO (GYHKUMHA Ha | Mcronp3oBaTh NPOM3BOOHYIO U HCCIEAOBaHHMSA (YHKIMH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI. MOHOTOHHOCTb U 9KCTPEMYMBI.

69. HaxoxneHnne HauOoNbIIero W HAMMEHBLIEro 3HaYeHWI HenpepblBHOH | Haxoxnte HamOonblee ¥ HauMeHbLIee 3HAYCHUS (YHKIUH
(yHKIHH Ha OTpE3Ke. HETIPepBIBHOM Ha OTpe3Ke, CTPOUTh Tpaduku QYHKIUH Ha

OCHOBaHMH ITPOBEAEHHOTO HCCIIEIOBAHUSL.
70. [IepBooOpa3Has, OCHOBHOE CBOWCTBO IIEPBOOOPA3HBIX. OnepupoBaTh TOHATHUSMHU: TIEPBOOOpA3HAsI H  ONpPEACIEHHBIN
MHTETpal.

71. [TepBooOpasubie 31eMeHTapHBIX (QyHKIMA. [IpaBmina nHaxoxzaeHus | HaxomuTs mepBooOpasHbIC dIeMEHTapHBIX (YYHKIWN U BEIYUCIIATH
TIePBOOOPA3HBIX. unTerpan mno ¢popmyne Herorona— JleiiOnura.

72. IIpodeccrona/IbHO OPHEHTHPOBAHHOE COJlePKAHUE: IlomygaTp mpencTaBIeHME O 3HAYCHWW BBEACHUS ITOHATHSA
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Unrerpan. ['eomeTpryecKuii CMbICT HHTETpaa. UHTETpaja B pa3BUTHU MAaTEMAaTHKH.
73. [puMeHeHne WHTeTpalia Ui HAXOKACHUS TUToIaneH ockux ¢uryp. | HaxomuTe miomany riockux (GUIryp ¢ IOMOLIBIO OMpeneEHHOrO
UHTErpaJa.
74. [puMeHeHne WHTerpana Uil HAXOXKACHUS 00bEeMOB reoMeTpuueckux | HaxomuTp miomamu miockux GUryp u o0bEMBI TEll ¢ MOMOIIBIO
Tedl. OIpeIeIEHHOr 0 HHTErpaa.
75. Juddepennmansapie ypaBHEeHNS OnepupoBath HOHATHS AU epeHIInaTbHbIE YpaBHEHUS
76. MareMaTHuecKOe MOJICTUPOBAaHHE PEATBHBIX MPOIIECCOB C MOMOIIBI | 3HAKOMHUTBCS C MAaTeMATHYECKUM MOJCIUPOBAHHEM Ha MpPHMEpe
i hepeHINATBHBIX YpaBHEHHUH. i depeHInanTbHBIX ypaBHEHUH.
IIpakTHyeckoe 3aHsiTHE
77. IIpodeccuonaabHO OPMEHTHPOBAHHOE COIEPKAHME: UCIIOIb30BaHNE
OPOTPECCHH IS PEIICHHS PEabHBIX 3a/1au MPUKIATHOIO XapaKTepa.
78. MeTon HHTEPBAIIOB JUTs pellieHus HepaBeHCTB. [IpiuMeHeHne CBOMCTB
HETIPEPhIBHBIX (DYHKLUI IS pelieHus 3a1ay.
79. [TponzBoaHbie dneMeHTapHbIX QyHKIM. [Ipon3BoaHAas CyMMBI, BbaucnsaTe IpOU3BOAHBIE CYMMBI, IPOM3BEIEHUS, YacTHOIO H
IIPOM3BEJIEHUS U YACTHOIO. CIIOKHOH (DYHKLIUH.
80. BbaucnsaTe NpOU3BOAHBIE CYMMBI, IPOM3BEIEHUS, YacTHOIO H
HpOH3BOllHaﬂ CYMMBI, IIPOU3BEACHUS U YACTHOI'O. o
CIIOHOM () yHKIUH.
81. [IpumeHeHne MPOU3BOAHON K UCCIIEOBAHUIO (DYHKIMH Ha Hcronb3oBaTh MPOW3BOJAHYIO Uil HCCIeNOBaHHs (YHKIMH Ha
MOHOTOHHOCTD ¥ 9KCTPEMYMBI. MOHOTOHHOCTB U 9KCTPEMYMBIL.
82. N Hcnonp30BaTh NPOM3BOIHYIO Uil HAXOXKICHUA HAWIYYIIErO
Pewienvie npuxiagseix 3amad. [IpumeHeHre Mpou3BOMHOMN YISl HAXOXKACHUS
pEIIeHNUS B IPUKIIAJHBIX, B TOM YHCJIE COLUATIbHO-3KOHOMHYECKUX,
HaWTy4ILIero pelleHys B NPHKIAIHBIX 3a4a4aX, TS ONpeeIeHHs CKOPOCTH 1
. 3ajjayax, U1 ONpPEHENICHHUS CKOPOCTH M YCKOPEHHs Ipolecca,
YCKOPEHHSI TPOLIECCa, 3aIaHHOr0 (POpMYIIOi Witk rpaduKoM. .
3a/laHHOTO (POPMYIIOii HITH TpaHKOM.
83. BhIUKCICHHE OIpPEACIeHHOro MHTerpasa 1o ¢opmyne Herorona- | HaxomuTs nepBoobpaskbie s1eMEHTapHEIX (YHKUMI U BEIYHCIATH
JletiOHuIA. uHTerpai no Gpopmyne Hetorona— JleiOHuma.
84. [pumeps! pemennii audGpepeHuanbHbIX YpaBHEHHA.
85. [Iprmeps! pernennii quddepeHnnanbHbIX ypaBHEHUH.
1.5 | MHoxecTBa U 6/4 | Ypok
Jioruka 86. MHOXeCTBO, OIlepallii HaJl MHOXKECTBaMH U UX cBoicTBa. JJuarpammel | CBOOOZHO ONEpHPOBaThH MOHATHAMH: MHOXKECTBO, ONEpallud HaJ
Oiinepa-Benna. MHOXECTBaMHU.
87. Omnepanmy HaJT MHO)KECTBAMH U MIX CBOMCTBA. CB0OOOIHO OIIEpHPOBATH OIEPAIIH HAJ MHOXKECTBAMHU.
88. Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOro  OOBEKTa,
CIIEJICTBHE, JIOKAa3aTeIbCTBO, PABHOCHJIBHBIC YPABHEHHSI. CBOOOIHO ONepUpOBaTh NOHATHAMH: ONpENeNiecHHe, TeopeMma,
YpaBHEHHE - CJIEACTBUE, CBOWCTBO MAaTeMaTHYECKOrO0 OOBEKTa,
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J0Ka3aTeJIbCTBO, PaBHOCWJIIBHBIC YPABHCHUA U HCPABCHCTBA.

IIpakTHyeckoe 3aHsiTHE

89.

[IpuMeHeHrE TEOpEeTUKO-MHOXKECTBEHHOIO amnmapaTa Uil ONUCAHUs
peaJIbHBIX MPOLIECCOB M SBJIECHUM, NMPH pElIeHHM 3a7ad U3 JApYTrux
y4eOHBIX TIPEIMETOB.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapaT A OMUCaHUs
peanpHBIX MPOLECCOB U SABJICHUM, NMPH pelleHuH 3a1ad U3 JPYTrux
y4eOHBIX TIPEIMETOB.

90.

MHO)KeCTBO, ornepanuu HaJl MHOKECTBaAMU.

CB00OOTHO OMEpHPOBATH OMEPAIUH Hal MHOKECTBAMH.

Pa3nes 2. I'eomerpust

2.1

[Ipsimble
IUIOCKOCTH B
IIPOCTPAHCTBE

20/10

Ypox

91.

OCHOBHEIE TTOHSTUS CTCPCOMCTPUH. Tqua, npsiMas, IIJIOCKOCTD,
MpOCTPaHCTBO. Ilonsarue 00 AKCHMOMAaTH4YCCKOM MOCTPOCHUU
CTEPCOMETPHUU: AKCUOMBI CTEPEOMETPUUN U CICACTBUA U3 HUX.

OmnpenensTe IUIOCKOCTh Kak (UIrypy, B KOTOPOW BBIMONIHSIETCS
IaHuMeTpus. JlenaTe mpocTedie JIOTHYeCKHe BBIBOABI U3
AKCHOMATHKM IUIOCKOCTH. IIpuBOIUTHE MpUMEpBl  pealbHBIX
00BEKTOB, HJeANTN3aIel KOTOPBIX SBJISIOTCS aKCHOMBI T€OMETPHH.

92.

B3aumnoe PACIIOIOKEHUE MPAMBIX B IIPOCTPAHCTBE: MEPECCEKAIOINECH,
napajji€JIbHbIC )51 CKpE€HIMBAIOIIUECA IpsAMBIC. HpI/IBHaKI/I
CKpCHIMBAIONIUXCA MTPAMBIX.

Hcnonb3oBaTh Ul MOCTPOEHUSI CEUEHHH METOJ CIEIO0B, METO[
BHYTPEHHETO TPOEKTUPOBAHMSA, METON IepeHoca  CeKyien
rtockoct. KnaccuduipoBaTh B3auMHOE PacloNOKEHNE MPSMbBIX
B IIPOCTPAHCTBE, MILTIOCTPUPYSI PUCYHKAMU U PUBOAS IPUMEPBHI U3
peanbHOM KHU3HHU.

93.

ITapamnenbHOCT  NMPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
HapajulelbHble MPsAMBIE B IPOCTPAHCTBE, MapajuIEIbHOCTh TPEX
HPSIMBIX, MAPaIIETbHOCTh NPSMOI U IIIOCKOCTH.

Jloka3blBaTh NpPU3HAK O NAPaUIEIBHOCTH IPSAMOM MU IUIOCKOCTH;
CBOMCTBA MApaJUICIBHOCTH MNpPSMOM M IUIOCKOCTH. Jloka3bIBaTh
TEOpEMYy O CYIIECTBOBAHHM M EIUHCTBEHHOCTH MapayieIbHON
IIPSIMOM, IPOXOALIEH Yepe3 TOUKY ITPOCTPAHCTBA U HE JIeKalleld Ha
JIpyrod mpsMOH; JIEMMY O TIEPpECEYEHHMH IUIOCKOCTH JABYMS
MapaJUIeNbHBIMU  TIPSIMBIMH; TEOpEMY O TpEX TapauleNIbHBIX
HPSAMBIX.

94.

[TapamrensHOE M IEHTPATBHOE MIPOSKTUPOBAHUE, N300paKeHHe QUTYp.
OCHOBHBIE CBOWCTBA MapaUIEIBHOrO MPOEKTUpOBaHMA. M300pakeHne
¢uryp B mapaJuleNIbHOH INPOEKIHWH. YTIJIBl € COHAIpaBJICHHBIMHU
CTOPOHAMH, YrOJI MeXIY NPSMBIMHU B TIPOCTPAHCTBE.

OOBSCHATD, YTO HA3bIBACTCS MapajUIeTbHBIM M IIEHTPATHHBIM
MPOEKTUPOBAHUEM U KaK BBIMOIHSACTCS MPOSKTUPOBAaHUE QUTYp HA
IJIOCKOCTb. Jloka3bpIBaTh CBOMCTBa NapaJlJIEIbHOT O
npoekTupoBaHus. llomydaTh mpencraBieHHE O IEHTPAIEHOM
MPOSKTHPOBAHUH U 00 HCTOPHH PabOT IO TEOPUH TIEPCIIEKTUBEI.

95.

ITapannenbHOCTh MIIOCKOCTEH: NapaijiesibHblE IJIOCKOCTH, CBOWCTBA
NapajuieNbHbIX IIOCKOCTEN.

KiaccuduimpoBats B3anMHOE pacrioioskeHUe MPSIMOH U TNIOCKOCTH
B TPOCTPAHCTBE, MPUBOAS COOTBETCTBYIOIIME TIPHUMEPHI U3
peanbpHON JKu3HH. DOPMYITHPOBATH OINPEAEICHUE MapalIeNbHBIX
npsAMON W TIOoCKOCTH. JlOKa3plBaTh MpPU3HAK O MapajuIeNbHOCTH
OpsIMOM M TUIOCKOCTH; CBOMCTBA MAapajuIEIbHOCTH MPSIMOW M
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IIJIOCKOCTH.

96. [leprienAMKyNApHOCTh MPSIMOM M IUIOCKOCTU: NEpHEHIUKYIspHbIEe | [loKa3bIBaTh: TEopeMy, BBIPAXKAIOIIYIO MIPU3HAK
HPAMBIE B IIPOCTPAHCTBE, IPAMbIE IAPAJLIENbHBIC M NEPIEHIUKYIIAPHLIE | MEPHEHIUKYIIPHOCTH NPAMOM M IUIOCKOCTH; TEOPEMY O
K IUIOCKOCTH, NpHU3HAK ICPICHAUKYIAPHOCTH NPAMOU M IUIOCKOCTH, | CyIiecTBOBAHMM M €IMHCTBEHHOCTH IPSAMOH, MPOXOIAIled uepes
TeopeMa O NpAMON NEepPHEHAUKYISpHOU IIocKocTH. OpTOroHaabHOE JAHHYI0 TOYKY M MEPUCHAMKYISPHOH K JaHHOH IUIOCKOCTH.
HpOCKTHPOBAHHC. [Mony4aTh NpeCTaBIEHHE 06 OPTOrOHATLHOM IIPOEKTUPOBAHUH.

97. [leprnenaukynsp ¥ HAaKJIOHHBIE: PACCTOSHUE OT TOYKH 1O IUIOCKOCTH, | IlomydaTe mnpeacTaBieHuMe O 3HAUYE€HUM MEpHEHAUKYIApa Ui
PAacCTOsIHKUE OT NPAMOH JI0 TNIOCKOCTH, IPOEKIMs (DUIyphl HA INIOCKOCTh. | ApyruxX obnactell Haykd ((pu3MKka, OJHEpreTHKa, Ja3epHEIE
HepHeH}lI/IKyJ'ISIpHOCTB IIJIOCKOCTCU: TMPU3HAK MCPIICHAUKYIAPHOCTU TCXHOJ'IOFI/II/I), B peaﬂ],Hoﬁ SKU3HU (TGXHI/IKa, OKpy»Karolas
ABYX ILIIOCKOCTEU. 00CTaHOBKA).

98. Teopema o Tpex nepHneHIuKyIsIpax. Jloka3slBaTh TeopeMy O TpEX MEpHeHAUKYNIpax U TeopeMy

o0paTHYI0 TeopeMe O TPEX MePIEeHANKYIAPaX.
99. Yriael B MPOCTpaHCTBE: Yrol MEXKAY MNpSIMOH M IUIOCKOCTBIO, | AKTYalM3MpOBaTh (hakThl U METOIbI TUIAHUMETPHH, pPeJieBaHTHBIC

JBYIPaHHBIN YTOJI, JIMHEWHBIN yroJl ABYIPaHHOro yria. TpexrpaHHbli U
MHOrorpanssie yribl. CBOWCTBa MIOCKHX YIJIOB MHOTOTPAaHHOIO YTIia.
CBoiicTBa INIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JJIsI TPEXTPAaHHOI'O yria.

TeME, TPOBOAMUTH aHanoruu. @OpMyIUpPOBaTh OINPEIEIIEHHUE
JByrpaHHoro yrna. JlokasslBaThb CBOWCTBO PAaBEHCTBA BCEX
JMHEHHBIX ~ YIJIOB  JByrpaHHoro yrma. KnaccuduunupoaTs

ABYI'paHHBIC YTJIbI B 3aBUCUMOCTH OT UX Fpa}lyCHOﬁ MCPEL.

HpaKaneCKoe 3aHATHE

100.

[pocreiimue npocTpaHCTBEHHbIE (GUT'YPHI Ha INIOCKOCTH: TETPAdIp,
napajuieJIenuIes, IOCTPOSHHE CEYeHHH.

Pemate crepeomeTpudecKHe 3aJadd: Ha OMNpEAEICHHE BHUIA
CEUYCHUs U HaXOXKJEHHE ero Iomaan. IIpoBoauTs qokazaTenbHbIe
paccyXIeHusl TIPH PEILICHUH TeOMETPUIECKUX 3a/1a4, CBA3aHHBIX CO
B3aMMHBIM PaCIOI0KEHUEM MPSIMBIX B IPOCTPAHCTBE.

101.

[lepnienauKyIsIp ¥ HAKJIOHHBIE.

DopMynupoBaTh ONpENEICHUs: MEPIEeHAUKYISIPHbIX MPSIMBIX B
IIPOCTPAHCTBE; ONpPEACICHUE MPSAMOM, MNEPHEHIUKYJIAPHOA K
IIOCKOCTH. JloKa3bIBaTh: JIEMMY O MEPIEHAUKYISIPHOCTU ABYX
MapaJUIeNbHBIX TPSMBIX K TPEThEH TNPSIMOM; TEOPEMBI O CBA3U
MEKAY MapajuIeNbHOCTBIO MPSIMBIX U UX HEPIEHAUKYISIPHOCTHIO K
IUIOCKOCTH.  JlOKa3bplBaTh: TEOpEMY, BBIPAXKAIOUIYI0 IPU3HAK
NEPIEHANKYISIPHOCTH  NPSIMOA M ITUIOCKOCTH;  TEOpPEMYy O
CYIIECTBOBAHMM U €IMHCTBEHHOCTH IIPAMOH, IPOXOAMIEH uepes
JAHHYI0 TOYKY W TEPHCHIUKYIAPHOW K MJaHHOM IUTOCKOCTH.
N300paxaTh B3aMMHO MEPIEHANKYIISIPHBIE IPSMYIO U TNIOCKOCTh

102.

VYrnel B MOpPOCTPAHCTBE: Yrol MEXAY NpSIMOM U  IUIOCKOCTBIO,
JIBYTpaHHbBIN yroj, JMHEHHBINA yroji ABYIpaHHOro yria. TpexrpaHHblil u
MHOTOIPaHHBIE YIIIbI.

Pemarts CTepEOMETPHYECKHIE 3aJa4y,

TUTAHUMETPUIECCKHE (l)aKTLI U MCTOIBI.

HCTIONB3YS

103.

TeopeMbl KOCHHYCOB M CHHYCOB /ISl TPEXTPAHHOTO yIa.

Pemate mpuknmamHble  3amadm,
TEOMETPUYECKUX BEITHUMH.

CBA3AaHHBIC C HaXO0XICHHUCM
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104.

Teopema o Tpex NepHeHIUKYIIpax.

Pemate crepeomerpuueckue 3aiadd, CBSI3aHHBIE C NPUMEHEHHEM
TEOpPEMBI O TPEX MEPHEeHIMKYNISIpaxX, HaXOXKACHHUEM DPAaCCTOSHUM,
MOCTPOEHHUEM MPOEKLUIL.

2.2

MHororpaHHuKu

10/10

Ypok

105. | IpodeccHoHANBLHO OPHEHTHPOBAHHOE COEPKAHNE: PucoBaTh BBIMYKJIBIE MHOTOTPAHHHKU C 3aJaHHBIMU CBOMCTBaMU;
BUJIBI MHOTOIPaHHHMKOB, pa3BepTka MHOrorpaHHuka. [Ipu3ma: n- | BOCCTaHABIMBATH OOIIWA BH BBITYKIONO MHOTOTPAHHHKA 110 BYM
yroNipHas MpU3Ma, TpsiMasl ¥ HAKJIOHHAS MPH3MbI, OOKOBas W MOJHAS | €ro TP OCKIIUSIM. Jloka3bIBaTh CBOICTBA BBIITYKIIOTO
MOBEPXHOCTh MPU3MBL. MHOIOTPaHHHKA.

106. | IMapannenenumnen, NpAMOYroNbHBIH Napasenenunen 1 ero cBoiictea. | PHCOBATh BBIMYKJIbIE MHOTOIPAHHUKH C Pa3HOM DiIepoBoii
KpaTuaiiiye myTn Ha IOBepXHOCTH MHOrOrpaHHuka. Teopema Jitepa. XapaKTEPUCTUKON; HCCIEI0BAaTh BO3MOXKHOCTH MONYy4YEHUS
Tpocrpanctennas reopema Iudaropa. pe3yabTaTa MpU BapbUPOBAHMM JaHHBIX. [lmaHUpOBaTH

MOCTPOEHUE MPABUIBLHBIX MHOI'OTPAHHUKOB Ha MMOBEPXHOCTSIX
JIPYTUX MPaBUIbHBIX MHOT'OIPAHHUKOB

107. | Tlupamupa: n-yrojpHas mNHUpaMuia, NpPaBWIbHAsS U yCEYCHHas
nupamuapl. CBolicTBa pebep U OOKOBBIX TpaHell NpaBUIBHOM
nmapaMuabl.

108. | IlpaBuibHBIE MHOTOIPAHHMKH: IpaBWIbHAs NpPHU3Ma M IpaBHIbHAs
nMpaMuIa, NpaBWIbHAS TPEYroibHas MNUpPaMuAa M IPaBHIbHBIA
TeTpa’ap, KyO. IlpeacraBneHune O NPaBUIBHBIX MHOIOIPDAHHHUKAX:

OKTadp, NOACKASAP U HUKOCAIAP.
109. | CummMmerpuss B TPOCTPAHCTBE. DIJIEMEHTHl CUMMETPUH MPaBUIILHBIX

MHOTOrpaHHUKOB. CHMMeETpuss B IPaBWIBHOM MHOTOI'DaHHHUKE:
CUMMETpHsl Mapajjiesenunesia, CUMMETPUS NPaBUIBHBIX MPHU3M,
CHUMMETPUS TIPaBUIILHON TUPaMUJIBL.

HpaKTl/I‘leCKOC 3aHATHE

110. | BpluncieHHe 31€MEHTOB MHOIOTPaHHUKOB: pedpa, THaroHalH, YIJIbL.

111. | IInomans OOKOBOM IMOBEPXHOCTH IMPHU3MBL Brrauciuts 60K0BOI TOBEPXHOCTH MPU3MEL.

112. | TInomaap GOKOBOI MOBEPXHOCTU M MOJHOM MOBEPXHOCTH HPSIMOI
MIPU3MBIL, IDIOMIA s OCHOBAHHUM, TeOpeMa 0 OOKOBOM IMMOBEPXHOCTH Berumcnare miomaaM MOBEPXHOCTEH MHOTOIPaHHHUKOB (NpU3MA,
TIPSIMOIT [IPHU3MBL. MIMPaMHKa), TEOMETPHUIECKUX TEN C IIPUMEHEHHEM (OPMYIIL.

113. | TDnourams GOKOBOW MOBEPXHOCTH U MTOBEPXHOCTH MPABIHHON TUPAMHJIBL, Bbruncnare miomagu  NOBEPXHOCTH MPABWIBHOM IUpPaMHIIBL,
TEOpeMa O TUIOMIA/IN YCEIEHHOW IMPaMUIbL. TEOMETPUUECKHX Tel C MPUMEHEHNnEM (hopMyII.

114. | TIpoeccuonaIbLHO OPUEHTHPOBAHHOE CO/IEPIKAHUE:
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CUMMCETpPUA
CUMMCTpPUA

CUMMeETpHsi B NIPaBUIBHOM  MHOTOTPAHHUKE!
rapajiesyenuneia, CHMMETPUS TNPAaBWIBHBIX —IIPH3M,
TIPaBUIIEHOM MTUpaMUIBL.

2.3 | Bexropsl u 4/4 | Ypok
KOOp/IMHATRI B 115. | IloHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOH BEKTOp, [UIMHA HEHYAeBoro | OnepupoBaTh TOHATHAMHU: BEKTOP Ha IUIOCKOCTH M B
MIPOCTPAHCTBE.
pocTp BEKTOpa, BCEKTOPBI KOJIJIMHCApHBIC, COHAIIpaBJICHHBIC u MIpOCTPaHCTBE; KOMIIJTaHapHBIC BEKTOPBI. HpI/IBOIlI/ITB
TNPOTHBOIONOXHO ~HANPABICHHBIC BEKTOPHL. PaBEHCTBO BEKTOPOB. | ppumepbl (U3HUCCKHX BEKTOPHBIX BelMYMH. OCBanBaTh
JlelicTBUSL ¢ BEKTOpaMH: CIOKEHHE M BBIYUTAHHE BEKTOPOB, CYMM2 | ppapina BBIIONHEHHS AeHCTBHIl CAOKEHHS M BHIYMTAHHS
HECKOJIBKMX BEKTOPOB, YMHOXKEHHE BekTopa Ha 4ymcio. CBoiicTBa
N BEKTOPOB, YMHOXXEHUsI BEKTOpa Ha uHcio. JlokasbiBaTh
ClloKeHUsI BeKTOpoB. CBOWCTBa YMHOXXEHHMsI BEKTOpa Ha YHCIIO. N
NpU3HaK KOMIUIAHAPHOCTH TpPEX BEKTOpOB. JloKa3bIBaTh
[onsiTHe KOMMIaHapHBIE BEKTOPHI. [IpH3HaK KOMIUIAHAPHOCTH TpPEX 5 g
BexTopoB. IlpaBuno mapamienenunena. Teopema o pasnoxkenun | LCOPCMY O PasiOKCHHH JIOOOrO BCKTOpa MO TPEM JaHHBIM
BEKTOpa I10 TPEM HEKOMILUIAaHAPHBIM BEKTOPAM. HEKOMILTaHAPHBIM BEKTOPaM
116. | IIpsiMoyronbHasi cucremMa KOOpJAMHAT B TpocTpaHcTBe. KoopnmuHaTel | BeromMHHTE onpeneneHne cKaasipHOrO yMHOXKEHHS U €rO CBOMCTBA.
BekTopa. CBA3b MEX Iy KOOPIAUHATAMHU BEKTOPA U KOOPAWHATAMHU TOYEK. | BRIUMCIATH C MOMOIIBIO CKAJIIPHOI'O YMHOKCHMS JIIMHBI BEKTOPOB,
VYron mexny Bekropamu. CKasipHOE MPOU3BEICHHE BEKTOPOB. YIIBI  MOXAY HAMH, YCTAHABIMBATH  IEPICHIMKYISPHOCTD
BEKTOPOB.
IIpakTHyeckoe 3aHsITHE
117. | Omnepamyu HajJ BEKTOPaMH, 3aJaAHHBIMH B TIPOCTPAHCTBE.
Bekropsl B npocrpanctBe. Omepanuu Hajx BeKTopamH. BekropHoe
YMHOEHHE BeKTOpOB. CBONCTBAa BEKTOPHOI'O YMHOXKCHHUSI.
118. | IIpsimoyronbHasi cucremMa KOOpJHMHAT B TPOCTpaHCTBE. KoopauHaThI
BekTopa. Pasioxenue BexkTopa mo 6asucy. KoopanHaTHO-BEKTOpPHBIH
METO/] TIPY PEIIEHUN TEOMETPUIECKUX 3aa.
2.4 | Tena BpammeHus 12/20 | Vpok
119. | IoHATHA: OUIMHAPHYECKAs MMOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTH, | CBOOOAHO OIIEpUPOBATH TIOHATHUAMMU: LUIHHIpHYECKas
obpa3zyromue noBepxHocTed. Tena BpalleHWs: NWIMHIP, KOHYC, | MOBEPXHOCTh,  HWIMHIApP. M3ydaTe  cHnocoObl  HONy4YeHHUs
yCeueHHBIH KOHYC. LWJIMHAPUYECKOI OBEPXHOCTH, MWINHAPA. M300paxaTs HUIHHAP
U €70 CEYEHHMS TIOCKOCTHIO.
120. | Ioustus: map, chepa, cheprueckas HOBEPXHOCTb. CB00O/IHO OMEPHUPOBATH MOHATUSIMU: cepa U IIap, IEHTP, Paauyc,
muamerp cdepsl u  mapa. DopMmynupoBaTh  ONpEAEIEHHE
KacaTeJIbHOH TUTOCKOCTH K chepe. JloKka3pIBaTh TEOPEMEI O CBOICTBE
U TIpU3HAKe KacaTeNbHOW IUIOCKOCTH. BrIBOAMTH (opmyriy s
BEIUMCIICHHS TUTOIIAIN Chephl depe3 paaimyc chepsl.
121. | B3auMHOe pacnoiiokeHue cepbl U IIIOCKOCTH, KacaTellbHas INIOCKOCTh | MccnemoBaTh B3aMMHOE PACONOKEHUE CPEephl U TIOCKOCTH.

K cdepe. M3o0pakeHme Ten BpamieHHs Ha IUIOCKOCTH. PasBepTka
OUIAHApa U KoHyca. CummeTpust chepsl u mapa.
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122.

O6beM. O0bemM npu3Mbl. OCHOBHEBIE CBOWCTBa 00beMOB Tel. Teopema
00 oObeMe NPSIMOYTOJIBHOTO HapauleNenuIiela U CIEICTBHS U3 Hee.
OOBeM NpsAMOH U HAKIIOHHOH ITPU3MBIL.

CBOOONHO ONEpPUPOBATh TMOHATHAMH: O00BEM Tena, OO0BEM
OPSMOYTOJILHOrO Tapasuienenumena. OopMyIUpOBaTh OCHOBHBIE
cBolicTBa  00BEMOB.  JlokaspiBaTh  Teopemy 00  0OBEME
OpSIMOYTOJIBHOTO  TMAapasuleNienumnea,  CIeNCTBHS U3 Heé.
Jloka3biBaTh TeOpeMy 00 00BbEMe HAKIIOHHOW MPHU3MBI Ha TPUMEPE
TPEYroJIbHOM MPU3MBI U IS IPOU3BOIBHOMN MTPU3MBI.

123.

ITonobue B mpoctpanctBe. OtTHomeHHe OOBEMOB, ILTOIIACH
MoBepXHOCTe  momoOHbIX  ¢uryp. IIpeoOpazoBanme  momoOwus,
TOMOTETHSI.

124.

[ocTpoeHne ceueHrit MHOrOrpaHHUKOB U TEJl BPAIlCHUS:

CeYeHUs NWIMHpa (TapajuiebHO U MEPIEHIUKYISIPHO OCH), CeUeHHUs
KOHYyca (IIapauleNIbHO€ OCHOBAHUIO U NPOXOAAINEE Yepe3 BEPLIMHY),
Ce4eHMs I1apa, METOABl IIOCTPOEHUS CEUCHUH: METOJ CJIEN0B, METO[
BHYTPEHHETO POEKTUPOBAHHS, METOJI IIEPEHOCA CEKYIEH TIIOCKOCTH.

Crpouts ceuenus. PemaTh crepeoMerpuueckde 3a7adyd  Ha
JIOKa3aTelbCTBO  MAaTEeMAaTHYECKUX  OTHOIICHHM, HaXOXKIEHUE
TCOMETPUUYCCKIX BEIMYUH (IUIMH, YIJIOB, IUIONIAnCH, 0OBEMOB).
Hcnonp3oBaTh OpPH  PEILIEHHH  CTEPEOMETPHUECKHMX  3a7a4
HHaHI/IMeTpI/I‘{eCKHe (baKTLI U MCETOABI. HpOBOZlI/ITb JIOTUYECCKH
KOPPEKTHBIE  JO0Ka3aTeJbHBIC PACCY)KACHUS TIPH  PEIICHUH
CTEPCOMETPHUYUCCKUX 3a]1aY.

HpaKTl/I'leCKOC 3aHATHE

125.

O0beM. OObeM MupamMH/IbL.

Joka3biBaTh Teopemy: 00 00bEMe nHMpaMuibl, (HOPMYJIHPOBATH
CIeACTBUA W3 Hee: 00BEM yceu€HHOM mnHupamuapl. BreBoAWUTH
(dhopmyny Juist BEIYHCIEHHS 00bEMOB YCEUEHHON MUPAMUIIBI

126.

O0beM. OObeM LUITUHIPA U KOHYCA.

CBoOOJHO oOmnepupoBaTh TMOHATHAMHU: OOBEM Teia, IUIOIAAb
noBepxHocTH. DOpMYIIMPOBATH OCHOBHBIE CBOMCTBA 00BEMOB.

Jloka3biBaTh TeopeMbl: 00 00bEMe IMHIpa; 00 00bEME KOoHyca.
BbiBonuTh (hOpMYIIBI [UIsl BRIUUCIICHHUS 00bEMA YCEYEHHOTO KOHYCA.

127.

OO6mem mapa 1 MapoBOro CerMeHTa.

CB00OHO OTIEepPHPOBATH MOHATHUSAMH: IIAPOBOI CEIrMEHT, IIapOBO
CIIOH, IIapOBOI CEKTOpP, OCHOBaHUE M BBICOTA CETMEHTa, OCHOBaHHUE
¥ BBICOTA LIAPOBOTO CIOS. BBIBOIUTE (OPMYIBI I HaXOXKICHHS
00BEMOB IIAPOBOTO CErMEHTa, WLIAPOBOIO CEKTOpA, IUIOIATN
cdepsl. JlokazpBaTh TeopeMy 00 00bEMe mapa.

128.

KomOuHarmu ten BpaiieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BrovcaHHas B
LUTHHID, ONMHMCaHHas oKono mwinHapa. Ilepeceuenne cdepsl u mapa ¢
rockocThio. Kacanne mapa u chepsl IIIOCKOCTHIO.

Pemats pocTlie 3a1auy, B KOTOPHIX (PUI'YPHPYIOT KOMOWHAIMH TeI
BpaIlleH!s] © MHOTOTPaHHUKOB. VICIONb30BaTh Ipy pelieHnH 3aad,
CBSI3aHHBIX CO cepodl W IMapoM, IUIAHUMETpHdeckne (aKThl |
METOJBL.
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129. | KomOuHanmm Tenm BpameHnss W MHororpaHHukoB. [lomstme | Pemate crepeoMmeTpuueckie 3ajadd, CBS3aHHBIE C  TENaMHU
MHOTOTPaHHHKA, OMHCAHHOTO OKOIIO CQephl, cephl, BIHCAHHOH B | BPAICHHS, IOCTPOCHUEM CEYEHHH TeJl BPaIleHHs, ¢ KOMOMHALMAMHE
MHOTOTPaHHUK WIX TEJIO BPAIECHHUS. TeN BpallleHnAd ¥ MHOTOTpPaHHHKOB.

130. | IInomaap MOBEPXHOCTH WMIMHApA, KOHYca, mwiom@ans chepsl u ee | CBOOOIHO OMEpHUpOBATh MOHSATHUSMH: KOHHYECKas HMOBEPXHOCTD,
YacTen. KOHYC, YCEe4E€HHBII KoHyc. M3ywaTh CIocoOBI ITONydEeHUS

KOHHUYECKOW TIOBEpXHOCTH, KoHyca. I300paxarh KOHYC M €ro
CEYCHHUS TUIOCKOCTHIO, TPOXOJSMIEH uepe3 OCh, M IUIOCKOCTEHIO,
MePIEHINKYIISIPHOR K OCH.

131. | IInomags MOBEPXHOCTH IWIMHApA, KOHyCa, IUIONIans chepbl U ee
yacTen.

132. | Pemenue 3aja4 Ha IIOCKOCTH C MCIONB30BAHUEM CTEPEOMETPUUECKHX
METO/IOB.

133. CedeHus 1mapa, METObI TIOCTPOCHHUS CEUCHUI: METOJ CIICAOB, METO | Pemiath crepeoMeTpuuecKhe 3amayd, CBA3aHHBIE CO Cepoi u
BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ| IEPEHOCA CEKYILEH IUIOCKOCTH. | LIIapOM, HAXOXACHUEM IIIOaN chepsl U €€ yacreii, NOCTpoeHuEM

CeYeHUit cepsl U mapa.
134. | Pemienue 3aqau Ha IUIOCKOCTH C MCIIOIB30BAaHUEM CTEPEOMETPUYECKHX | Pelnarh crepeomerpuyeckue 3aaadun, CBs3aHHbIe ¢ 00bEMOM HIapa,
METO/IOB. IaPOBOT0 CETMEHTa, MIAPOBOT0 CEKTOPa, MIIOLIAIbI0 Chephl.
2.5 | JIBuxkeHus B 412 | Ypok
NpocTpaHcTBe 135. | Jlwkenus mupoctpanctBa. Otobpaxenus. Jlpmwxenus u paBeHcTBO | CBOGOIHO OIEPHPOBATH MOHATUAMHU: OTOOPaKEHHE MPOCTPAHCTBA
(l)I/II‘yp. O6H.II/IC CBOMCTBA JIBIDKCHUM. Hpeo6pa3013am/m HO,Z[06I/I$L Ha ce6;{’ JIBIDKEHHE TMPOCTPAHCTBA; LIEHTpaJbHas, OcCeBas U
Tpsimast 1 cdepa Jiinepa. 3epKajibHas CUMMETPHUH, MapaUIEIbHBIA MEPEHOC; PABEHCTBO M
nopobue ¢uryp. OnepupoBaTh MOHATHAMHU: mpsiMas U cdepa
Oiinepa. BeimonusaTs npeobpa3zoBaHus TOZ0OUS.
136. | Buzsl OBrKeHHMIl: mapajuleNbHBIN EpEeHOC, IIeHTpalIbHAs CUMMeTpus, | Jloka3blBaTh YTBEp)KIEHHS O TOM, YTO IEHTpaibHas, OceBas H
3epKajbHas CHMMETPUSI, TIOBOPOT BOKPYT IIPSAMOIA. 3epKalibHas CHMMETPUH, TMapaJUIeibHBIA IEPEHOC  SBISIFOTCS
JBIKECHUSIMH.
IIpakTHyeckoe 3aHsATHE
137. | TlpeoGpazoBanust mogobus. [Ipsmas u chepa Ditnepa. Pemate TeoMeTrpuueckne 3amadd ¢ UCIOIH30BAHHUEM [IBMYKCHUM.
Hcmonb30BaTh IpH pelIeHUH 3a/1a9 JBIKEHUS IPOCTPAHCTBA M UX
CBOIICTBA.

Pa3nen 3. BeposiTHOCTB U CTATHCTHKA

3.1

DNeMeHTHl TEOPUH
BEPOSITHOCTEM.

10/4

Ypoxk

138.

I'pad, cBssHEI rpad, myrm B rpade: mukiasl U nenw. CremeHb
(BameHTHOCTH) BepIIMHEL. | 'padbl Ha TIOCKOCTH. J{epeBbs.

[pencraBnsaTe OOBEKTHI M CBA3M MEXKIY HHMH C ITOMOIIBIO
rpada, HaxOIUTh MyTH MEXIY BeplIMHaMu rpada. Beinensts B
rpade mermm w wuKIBEl. CTpOWUTH [E€PEBO 10 OMNHCAHUIO
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cnyqai/'moro OIIbITa, OITUCHIBATH CJ'Iy‘IaﬁHLIe COOBITHUS B TEPMHUHAX
ACpCBa. Pemate 3a1auu ¢ momoIpro l"pa(bOB.

139. | DnemenTapubie coObITHA. BeposTHOCTH — cilydailHOro coObITHS. | BBIIensTh ©W  ONMCHIBATH  CiydaiiHBIE COOBITHS B
Cny4aiiHple 9KCIIEPUMEHTHI  (ONMBITBI) M CIyYaiiHble  COOBITHS. | CIy4aiHOM OIIBITE. DopMynTMpoBaTh YCIIOBHS
DneMeHTapHBIe  COOBITHS  (MCXOIBI). BeposATHOCTs  ciydaitHoro | MPOBEACHHS CilydaiiHoro ombita. Haxonuts BeposTHOCTH
coObITus. biu3ocTe WacToTel W BeposITHOCTH coObITHi. CiyuaiiHble coObITHIT B OIIBITAX ¢ PaBHOBO3MOXXHBIMHU
OIIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMM. SJIEMCHTapHBIMH HCXOMAMH.

140. | Omepammuut  Hax  COOBITHUAMU: repeceyeHue, ob0bemuHeHue, | Mcmonp30BaTh auarpaMMbl Diiiiepa u BepOabHOE ONMMCAHKE
NPOTHBOMNOJIOKHBIE  coObITHA.  [uarpammbr  Diiepa. @Dopmyna | cCOOBITHI TPH BBHIMOJIHEHHW ONEpalyii HaJ COOBITHUSMH.
CIIOKEHUSI BEPOSITHOCTEH. Pemare 3asaun, B TOM 4HCIE C WCIIOJIb30BAHHEM JIEpeBa

CIyJallHOro ombITa, (GOPMYT CIOKEHHUS U YMHOXKCHUS
BEPOSTHOCTEH

141. | YcnoBHas BEpOSTHOCTS. YMHokeHue BeposiTHocTed. JlepeBo | Pemate 3amauum, B TOM 4YHCIEe C UCIOJIb30BAaHUEM JEpeBa

CIIy4alHOT' O DKCIIEPUMEHTA. CIIy4allHOTO OIbITA U YMHOXXEHHUsS BeposTHOCTeW. Mcmomb3oBaTh
MPaBUIIO YMHOXKEHHS, U3ydeHHbIE KOMOWHATOPHBIE (HOPMYIIBI IS
MEPCUNUCIICHUA JJIEMCHTOB pa3JINMYHbBIX MHOXKECTB, B TOM YHUCIIC
3IIEMEHTAPHBIX COOBITHH B CIIy4aiiHOM OIIBITE.

142. | bunapHblii ciydaliHBI OIBIT (WCHBITaHHE), Yyclex U Heydada. | [lomp3oBaThest (OPMYITOH W TpeyroibHUKOM Ilackams mis

HeszaBucumble wucneitanus. Cepusi HE3aBUCHMBIX MCIBITAHUN 10
nepBoro ycrnexa. IlepectanoBku u ¢akropuan. Yuciao coderaHuil.
Tpeyronbuuk [Tackans. @opmysa 6uHoma HeroToHa.

onpeeneHus yucia coderanuid. [Ipumensats Gopmyiy GuHOMa
HeptoroHa pmst mpeoOpa3oBaHus BblpakeHuWil. Pa3OuBarb
CJIOXHBIE AKCIIEPUMEHTHI Ha OTJENbHbIE UCTBITaHUs. Permath
3a/lauy Ha IMOUCK BEPOSITHOCTEH COOBITHII B CEpPUM UCTIBITAHUN

JI0 IIEPBOrO YCIE€Xa U B CEpUAX UCHbITaHUM bepHyuin.

HpaKTl/I‘leCKOC 3aHATHE

143.

YMHOxeHue BepoaTHocTell. [lepeBo ciygaifHOTo SKcrepuMeHTa. 2

144.

Cepusi He3aBUCUMBIX HcTbITaHui bepryium. ChyuaiiHbelii BBIOOp U3
KOHEYHOM COBOKYITHOCTH.

Pa36uBaTh CIOXHBIE SKCIEPUMEHTHl Ha OTAENIBHBIC HCIBITAHUS.
Pemate 3amaum Ha TIOMCK BEPOATHOCTEH COOBITHI B CepUH
WCOBITAaHUH JI0 TIEPBOrO YCIEXa U B CEPUSX UCTIBITAaHUNA bepHynwy,
a TaKkKe B ONBITAX CO CIy4ailHBIM BBHIOOPOM U3 KOHEYHOU
COBOKYITHOCTH C HCIOIb30BAaHUEM KOMOHMHATOPHBIX (DaKTOB H
dopMyn, B TOM 4UHCIE B XOJe MpaKTHYecKOH paboTel ¢
MPUMEHEHNEM CTaHAAPTHBIX (QYHKITHH.

3.2

HuckperHbie
ciyJaiiHble
BEJTMYMHBI

16/10

Ypoxk
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145. | CnyvaiiHas BennumHa. Pacmipenenenme BepositTHocTed. Jlmarpamma | OcBamBaTh TMOHATHS: CiydaliHas BeJIMYHMHA, paclpeesieHue,
pactipenenenus. Onepanyy HaJll ClydailHRIMU BeMUYMHAMU. bruHapHas | Tabnwia pacnpeneneHus, JuarpaMMa pactipeieIeHIs.
ciryqaiiHasi BEIMUUHA.

146. | CoBmecTHOe pacmpeseneHne ABYX ClydailHbIX BennunH. HesaBucumMeble
CIIy4aifHble BEJIUYUHBI.

147. | Jluciepcuss ¥ CTaHOapTHOE OTKIOHEHWE CilydaiiHOH BennunHbl | OcBaMBaTh TMOHSATHS: AWCIEPCUS, CTAHIAPTHOE OTKIIOHEHHE
(pacnpenenenus). [ucrepcuss OWHApHOW CIydallHON BEJUYMHBI. | CIIyJaiHOM BEJINYMHEI. Haxonuts JIACTIEPCHUIO o
Marematuueckoe OXHAAHHE TPOM3BEINCHUS W AWCIIEPCUsl CYMMBI | pacnpeneneHuio. M3ydats cBoiictBa aucriepcun. 1o n3ydeHHBIM
HE3aBHCUMBIX CIydaiiHeIX BenuuuH. Jlucriepcuss W cranpaptHoe | (opmynam HaXOANTh JICTIEPCHIO OMHOMHUAIIBHOTO
OTKIIOHEHHE OMHOMHWAlIBbHOrO  pachpeneneHus. Jlucmepcus W | pacnpelesieHus], B TOM YHUCIIe B XO€ MPaKTUYeCKOH paboThl
CTaH/IapTHOE OTKJIOHEHUE T€OMETPHUYECKOr0 pacpe/iesIeHusI.

148. | 3akon Gonbmmx uucen. HepaBencrBo UebObimeBa. Teopema YeObimesa. | Pa3dupats JIOKa3aTenbCTBa TEOpEM. OcBauBatb
Teopema bepHysu. Beibopounslii MeTon uccneioBanuii. BeI60pOoUHbIE | BEIGOPOUHBIA METOJ HCCIEJOBAHUN, B TOM YHCIE B XOJE
XapaKTCPUCTUKU. OHeHI/IBaHI/Ie BEPOATHOCTHU COOBITHA I10 BI)I60p0LIHI)IM HpaKTquCKOﬁ paGOTLI. OcBauBaTh IOHSITHUSA: TeHepaJibHas
JaHHbIM. [IpoBepka MpPOCTEHIIMX THIOTE3 C IMOMOIIBIO H3Y4EHHBIX COBOKYIIHOCTb,  BBIOOpKAa, BBIOOPOYHOE  CpelHEee U
PacHpCACIICHIH. BBIOOpOYHAs  JWCNEPCHS.  BBIYMCIATL  BHIOOPOYHBIE

XapaKTCPUCTUKU u Ha ux OCHOBE OLICHUBATh
XapaKTEePUCTUKH T'eHEPAIbHOI COBOKYITHOCTH.

149. | HenpepbiBHblE  ciyyaiiHble  BenuuuHbl.  DYHKIMS  IUIOTHOCTH | 3HAKOMMTBbCS ~ TOHATHAMH:  HENPEpbIBHAs  CilydaiiHas
BEPOATHOCTHU PACHPEACICHUS. PaBHOMepHoe pacnpeneiceHue u €ro BEJIUYMHA, HENpepbIBHOE pacnpeneneHue, (l)yHKHPIﬂ
CBOHCTBA. IUIOTHOCTH BEPOATHOCTH. HaxomuTh BEpOATHOCTH COOBITHH 110

JaHHOW (DYHKIIMH IIOTHOCTH.

150. | dyHKUMA MIOTHOCTU BEPOSTHOCTH IIOKA3aTEIBHOIO M HOPMAIBbHOTO | 3HAKOMHTBCS C TIOHATHAMHM: IIOKA3aTENbHOE pacIpelesIeHue,
pacnpezneneHuii. OyHKIMA IIIOTHOCTU BEPOATHOCTH IMOKA3aTENBHOIO | HOPMAIBHOE PACHPENCIECHIE. BRIIEIATE M0 OMMCAHUIO CIIydaliHbIe
pacnpezenenus, (QYHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMANbHOIO | BeMUMHBI, pACHpeIeieHHble MO TO0KAa3aTeqbHOMY 3aKOHy, TIO
pacnpenenenns. QOYHKIHMSA MIOTHOCTH M CBOWCTBA HOPMANBHOIO | HopManbHOMY 3aKOHY.
pacIipeeneHus.

151. | IlocnenoBaTedbHOCTh ONWHOYHBIX HE3aBHUCUMBIX COOBITUH. 3amaud, | Belmenat 1O  ONMHCAHWIO  CIY4ailHOTO  ONbBITa  BEIUYHHEL,
MIpUBOALINE K pacnpeaeneHuto ITyaccona. pacmpeneneHHbIe 110 3akoHy [lyaccona.

152. | KoBapmarss AByX ciydaifHeix BennuwH. Koadouiment nuueitnod | OcBaMBaTh MHOHATHSA: KOBapuauys, KOI(QQUIMEHT KOppeIsLuH,

koppemsiun. CoBMecTHBIC HAOMIONEHNUS IBYX BETHMYUH. BBIOOPOUHBIIA
ko3 dunueHT koppemsiuy. Pa3nuume Mexmy JTHHEWHOW CBSI3bI0 U
NIPUYMHHO-CIEACTBEHHON CBA3BIO. JIMHENHass perpeccusi, METO.X
HaMMEHBIINX KBAJPATOB.

JIuHEHHas 3aBUcUMOCTh. OLEHHMBATh XapakTep CBS3M MEXIY

CJ'Iy‘IafIHbIMPI BCIMYMHAMH, HWUCXOOd W3 MNPUPOABI HaHHBIX H

BBIYMCJIICHHBIX  XapaKTCPUCTHUK. Hcnonp3oBaTh AuarpaMmbl

paccemBaHHMA s HW300pa)XCHHS COBMECTHOTO PACCEUBAHHSA
nMaHHBIX. HaxonuTs K03 PHUIIMEHTHI OCH TUarpaMMBbl, B TOM YHCIIE B

X0 TIPAKTHIECKOW pPaboOTHI
(hyHKIHIA.

C TIPUMCHCHHUEM CTaHOAPTHBIX
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HpaKanecxoe 3aHATHC

153. | IIpuMepsl pacnpeneneHuii, B TOM YHCIIe TEOMETPHUYECKOE U
OUHOMMAJIBHOE.
154. | MaTeMaTH4ecKoe OXHIAHHE CIyYalHOW BEIMYHMHBI (pacIpeleIICHUs ).
[puMepsl TpUMEHEHUS] MATEMAaTHYECKOTO OXHJIaHHS (CTpaXOBaHHE,
jgoTtepest). MaremMaThudeckoe OXUAaHHE OWHApHOW  CIydaitHOM
BENUYKMHBI. MaTeMaTHUeCKOe OKUIAHUE CYMMBI CITyYalHBIX BEJTHYHH.
Marematuueckoe OXHJaHWE TE€OMETPHYECKOr0 W OHMHOMHAIBLHOTO
pacrpe/eneHun.
155. | 3amaum, mpuUBOSIIIME K TOKA3aTEIEHOMY PacIpeAeIeHHIO. Pa3zbupate npumepsl 3aa4, NPHUBOSIIMX K IOKAa3aTEIbHOMY
pacrpeielieHHI0 M K HOPMaJIbHOMY PacripezieleHUIO.
156. | 3amaum, mpuUBOJSIIME K HOPMAJIHLHOMY PACIpEENICHHUIO. Pa3bupate mnpumepsl 3ajad, NPUBOSIIMX K II0KAa3aTeIbHOMY
pacrpesielieHHIo M K HOPMaJIbHOMY PacripezieieHUIO.
Koncynpranus 2 157. | KoHcynbTanus nepen 3K3aMeHOM
CamocrosarenbHas pabora 12 1 | IoaroroBka K 3K3aMeHy
39 2 — PaGora ¢ KoHCheKTamMu, Yy4eOHOM ¥  CIENHAIBHOM

SKOHOMHYECKOH JuTeparypoii (mo maparpadam, riiaBam
y4eOHBIX OCOOMH, YKa3aHHBIM NIPEMOJaBaTENeM).

— TloaroroBka K HpPakTUYECKUM 3aHATUSIM C HCIONB30BAHUEM
METOJUYECKUX PEKOMEH AN MPEroaBaTes, BHIIONTHEHUE U
o(hopMIleHHE MTPAKTHYECKUX PAOOT.

— BolnonHeHue nomaiHux 3aJaHud 10 pa3zeny.

— IlpumepHas TemMaTuka JOMaUIHUX 3aJaHUM 110 pa3zieny:

Pelienne 3amad Ha HaxOXKJICHUE NPOU3BOIHBIX (YHKIHNA
UCToNb3ys npaBuia audepeHpoBanus. Perenue 3ama4 Ha
HaXOKAGHHE  INPOM3BOJAHBIX  JJIEMEHTapHBIX  (YHKLHH.
Pemienne 3amau Ha HaxoXAEHHE YIJIOBOro koddduimeHTa
KacatenbHOM K rpaduky QyHkumu. Pemienune 3amauy Ha
COCTaBJICHHE YpaBHEHHsI KacaTellbHOH K Trpaduky ()yHKIHH.
Pemenne 3a1a4 Ha HAXOXKJEHUE MPOMEXYTKOB MOHOTOHHOCTH
GhyHKUIHI.
PeieHre 3amad Ha HaXOXKACHHE OSKCTPEMYMOB (DYHKIIHIL.
Pemenne 3aga4 Ha HaXOXK/I€HNE HANOOIBILIETO M HANMEHBIIIETO
snayeHnii Qynkuun. VccnenoBanue (GyHKIMNA MPU MOMOIIA
MIPOM3BOTHON M TIOCTPOCHNE UX rpadukoB. Pemienne 3amaq Ha
HAaXOXJCHHE MepBOOOpa3HBIX  QYHKIWA.  Brramcienne
UHTErpanoB. PelieHue 3ajay Ha HAXOXKICHHE IUIOMIAJEH
KPUBOJIMHEWHBIX Tpareuuu.
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[Nouck mHpOpPMaIMy MO TEME C UCIOIH30BAaHUEM Pa3INIHBIX
TEXHOJIOTHA TIOMCKa;

Coop, cucremaruszanysi, U3ydeHue U 0POpMIIEHHE MaTepraa;
Be16op hopmbl ipeacTaBneHus MaTeprana: KOHCIIEKT,
Joknan, pedepar, razera, scce, Ipe3eHTalys, OyKkier, Iiakar,
cxema, TabuLa, CaiT u T.1.

[Ipomexxyrounas 4
aTtrecranys B popme

JK3aMeHa

Bcero: 369
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6. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITIPEAMETA
MATEMATHKA

6.1 MaTepuaJibHO-TeXHHYECKOe o0ecreyeHue

B cootBerctBuum ¢ TpeboBanmsiMu PIOC COO K MarepuanbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOro mpolecca yriIyOleHHbII YpOBEHb Kypca MaTeMaTHKH H3ydaeTcsl B
YCIIOBUSX NMPEAMETHOIO KaOMHETa MaTEMaTHKHU.

[Iporpamma yuebnoro npeamera OVYIIn.03 Martematnka peanusyercs B YriayOJIeHHOM
YPOBHE, B KOTOPOIl KMEETCsl BO3MOXKHOCTh 00ECIEUNTh CBOOOIHBIN focTyl B IHTEpHET BO BpeMs
y4eOHOTO 3aHATHS U B IEPHO/I BHEYUEOHOM eI TeTbHOCTH 00yJarOIuXCsl.

ObopynoBanue yueOHOT0 KaOMHETA:
— Paboune mecta Ha 25 00ydaromuxcs
— ABTOMaTHU3MpOBaHHOE pabouee MECTO IpenoaaBaTess;
— HHrepakTuBHas NOCKa, IPOEKTOP, KPOHILITEHH;
— JluneH3MOHHOE TIPOrpaMMHOE 00ecTiedeHre O0IIEro Ha3HAUYCHHUS;
— BbIxoa B r1o6anbHyI0 CETh;
— MarauTtHo-MapKepHas J0CKa;
— Crarndeckue, TMHAMHYECKHE, IEMOHCTPAIIMOHHBIC U Pa3IaTOYHbBIE MOJICIIH;
— KOMIUIEKT TEXHUYECKOW TOKYMEHTAIMH, B TOM YHUCJIE MacrlopTa Ha CPeACTBA
00y4eHHsT, ”HCTPYKITUH T10 WX MCIIOJIb30BAaHHIO U TEXHUKE O€30MacCHOCTH;
— KommiekT yueOHO-MeToInYeCKO TOKyMEHTAIIH;
— @OHJ OLIEHOYHBIX CPEJCTB MO MPEIMETY;
— Komnexuust mndpoBsIx 00pa3zoBaTeIbHBIX PECYPCOB;
— DJEeKTpOHHBIE METOINYECKHE MTOCOOUS N0 MaTEMaTHKE;

6.2 UndopmannonHoe odecnevyeHne peaan3anui NporpamMmmbl

B Oubnuorteunsiii GoHI BXOIAT y4eOHUKH U3 (eaepaibHOTO IMepedyHs y4eOHUKOB,
JOTYIIEHHBIX K UCHOJIb30BaHUIO IPU Pean3alii UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTALIUIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJbHOIO OOIIEro, OCHOBHOIO OOIIEro, CpPeAHEro OOIIero
o0pa3oBaHUsl OpraHU3alUsAMU, OCYUICCTBISIIOIIMMH 00pa30BaTEIbHYIO JIEATEIBHOCTh U
YCTaHOBJICHUS MPEJEIBHOTO CPOKa MCIOJIb30BAHUS MCKIIOUYEHHBIX Y4€OHUKOB, YTBEPKIACHHOTO
npukazom Munnpocsemenns Poccun ot 21.09.2022 N 858. (3aperucrpupoBaHo B MuHIocTe
Poccun 01.11.2022 N 70799).

Crymentam  Komnemxa  obecrieyen  goctyma Kk  yueOnukam  OBC  Jlawp
(https://e.lanbook.com/)  (komrekmuu  "®ITY. 10-11 xn.  UM3a-Bo  «lIpocsemieHue.
OO61eoOpa3oBaTeIbHBIC MPEIMETHI).

B o06pa3oBarenbHOM MPOIIECCE UCTIONB3YIOTCS ANEKTPOHHBIE 00pa30BaTeNIbHBIE PECYPCHI
u3 ¢eaepalbHOTO TMEpevHsl AIIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K
UCIOJIb30BAHMIO  TIpU  pealu3alil  UMEIOIMIMX  TFOCYAApCTBEHHYIO  aKKpPEAUTAIIUIO
00pa30oBaTeNIbHBIX MPOTrPaMM Ha4daJbHOro OOIIEro, OCHOBHOIO OOLIEro, cpexHero oOIero
oOpa3oBaHus, YTBEpXkJAEHHOro mpukazoM Munmnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccuu 16.08.2024 N 79172).

OcCHOBHbBIE HCTOYHUKHU:
1. bammakoB M.M. Marematuka: Yy4eOHHK [UISi CTYACHTOB YUYPEXKACHUNW CpPEIHETO

npodeccuoHabHOTO  OOpazoBaHmsi, 1-¢ wu3ganume: OOIIECTBO ¢  OTPAaHUYCHHOU
OTBETCTBEHHOCTHI0 OOpa3oBaTeNbHO-U3ATENBCKUN IIEHTP «AKaneMusy», 2022r.
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bamMvakoB M.M. Maremaruka. 3agadHuk: ydeOHOE TOcoOMe il CTYACHTOB CPEIHETO
npodeccuoHalbHOTO  OOpazoBanmsi. 1-¢  w3manme: OOIIECTBO ¢  OTPAaHUYCHHOU
OTBETCTBEHHOCTHIO OOpa3oBaTeIbHO-U3/1aTENILCKUI IIEHTP «AKagemusi», 2022r.

DJIeKTPOHHBbIE 06pa3oBaTe/IbHbIE PeCypChl

Bepostaocts u cratuctuka 10. B 0P B10 npeacrasneno 8 moayseit Ha 34 akaeMUYeCKUX
yaca. O0muii nmepeueHb Momayneut: IlpencraBienne NaHHBIX M ONUCATEIbHAs CTAaTUCTUKA;
CrnydaiiHble OTBITHI M CIy4allHbIe COOBITHUSA, OIMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTapPHBIMU
ucxonamu; Oneparuu Haj, COOBITUSAMHU, CIIOKEHHE BEPOSITHOCTEH; Y CIIOBHASI BEPOSITHOCTD,
JIEPEBO CIYyYalWHOTO OIbITa, (hOpMysa MOJTHON BEPOSITHOCTH M HE3aBUCUMOCTH COOBITHIA;
DneMeHThl KoMOnHaTOpuKkH; Cepuu Nocie0BaTeNbHBIX UCTIBITaHu; ClydaiiHbIe BETUYHHBI

n pacnpenenenusi; O6001eHne U CUCTeMaTu3alus Kypca BEpOSITHOCTH U cTatucTtuku 10
knacca. OOO "CBEPOBPA30OBAHUE".

BepostHocTh 1 ctatuctuka 11. B O0P B11 npeacraBneno 8 moayineit Ha 34 akageMHU4eCKUX
gaca. OOmmi mnepeueHb Mojayne: MareMmaruueckoe OXXHIAHHWE CIy4alHOW BETUYHHBI,
Jucnepcusi M cTaHAAPTHOE OTKJIOHEHHE CIy4alHOW BEJIWYMHBI, 3aKOH OOJBIIUX YHUCEI;
HenpepriBHble citydaiinble BenuuyuHbl (pacmpenenenus). HopmanbHoe pacrpeneneHue;
O6oOmmenrne W cucTeMaTH3alus: TPEICTABICHUE JAaHHBIX M cratucThka; OO0o0meHne u
CUCTeMaTH3alMs: MHOXECTBa, KOMOMHaTtopuka, rpadsr; O0o01eHne U crucTeMaTH3alus:
coObITHsI U UX BeposiTHOocTH; O00OIIEHHe U cHcTeMaTH3alus: ClIy4dailHble BEIMYMHBI U
pacnpenenenus. OO0 "CBEPOBPA3OBAHUE".
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