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W - A.A. OcmanoBa

ITpoTtoxon Ne8 ot 30 ampenst 2025 r.

Pabouas mporpamma yde6HOro mpeamera OYIIn.03 Marematunka pa3zpaboTaHa Ha OCHOBE

TpeOOBaHUM:

denepadbHOTO  TOCYJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAApPTa  CPEIHETO
npodeccuoHanbHOr0 oOpa3zoBanus 1o crenuanbHocTH 13.02.13 Dxkcrmyatanus u
00CIyKUBaHUE AIEKTPUUYECKOTO U AIEKTPOMEXaHUYECKOT0 000PyA0BaHUS (110 OTPACIISIM),
YTBEPKIEHHOTO MpUKa30M MuHucTepcTBa o0pazoBanus u Hayku Poccuiickoit denepanyu
Ne 797 ot 27.10.2023r, (3apeructpupoBaH MuHHCTEpcTBOM focTHIUU PD 22 HOSOps
2023r. N 76057);

(dbenepaTbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEAHETro O0OIIero
o0Opa3oBaHus, YTBEP)KISCHHOTO TMpHKa3oM MuHHCTEpCTBA OOpa3oBaHUs ¥ HAYKH
Poccuiickoit deneparuu ot 17.05.2012 N 413 (3apeructpupoBano B Munwocte Poccun
07.06.2012 N 24480);

nonoxxeHnit denepanbHON 00pa30BaTENBHON TPOrpaMMBbl CPEAHETO O0IIET0 00pa30BaHMUS,
YTBEPKIECHHOW mnpukazomM MunnpocBemenus Poccun ot 18 mas 2023 r. N 371
(3apeructpupoBano B Munrocte Poccun 12 urons 2023 r. N 74228), B 1.u. OenepanbpHoit
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:

HNcemanmnoBa VrnanGern JIxamanoBHa, mnpenogaBatenb [ BIIOY PJI «TexHuveckuit
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
MIPOrpaMMBbI ITOATOTOBKH KBATM(HUIIMPOBAHHBIX pabouuXx ciyxamux no cnenuansaoctu 13.02.11
Texauueckast dSKcIuTyaTanuss W OOCIY)KHMBaHUE DJICKTPUYECKOTO M IJIEKTPOMEXaHUYECKOTO
obopynoBaHus (TI0 OTPACIISIM).

YueOuprii npeamer OVYIIn.03 Marematuka NpPUHAMICSKUT MPEAMETHONH 00acTH
"Marematuka u uapopmatuka" ®I'OC cpearero obmero o6pa3oBaHus, U U3y4aeTCs B COCTaBe
00s13aTENIbHBIX YUE€OHBIX PEAMETOB 0011e00pa30BaTEIHLHOTO IIHKIIA.

[Ipenmer siBnsieTcs mpomIbHEIM TIpeaMeToM odmeoopasoBarensHoro nukia [IIICC3 u
n3yuaetcst Ha yriayosenHoM yposae @I'OC cpeanero o0riero oopa3oBaHusi ¢ y4€TOM CrienupuKu
OCBanMBAEMOM CIIEHUAIBHOCTH.

Pa6ouas nporpamma yue6Horo npeamera OVYIIn.03 Marematuka (yriyOoaeHHbIH YpOBEHbB)
pazpaboTaHa Ha ocHOBe TpeOoBaHuii Kk pesyiabTrataM ocBoeHuss DPI'OC COO, a Ttaxxe
denepanbHO pabouel mporpaMMbl BOCIIUTAHUSI.

[IporpamMma no maTemaTHKe yriIyOJE€HHOTO YPOBHS JJis 0Oydaromuxcs pa3padoTaHa Ha
ocHoBe PI'OC COO c y4yeroM COBpEMEHHBIX MHPOBBIX TpeOOBaHMM, NPEABABIAEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHWI0, M TPAIUIUNA POCCUICKOrO oOpa3oBaHus. Peammsarus
IporpaMMbl  TI0 MaTeMaThKe OOeCIeuMBaeT OBJIAJICHUE KIFOUYEBBIMH  KOMIICTEHIIHSIMH,
COCTaBJISIIONIUMHA OCHOBY [UISI CaMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMsA, IEIOCTHOCTH
OOMIEKyIBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH 00 yJarOIIUXCSI.

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

IIpuknaaHas 3HaYMMOCTh MAaTEMaTHKHU OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBJISAIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYphl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHBIE
OTHOILIEHMS], (PyHKIIMOHAJIbHBIE 3aBUCUMOCTH ¥ KaTETOPUH HEONPEAEIEHHOCTH, OT MPOCTEUIINX,
YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JUIs
Pa3BUTHS HAyYHBIX U TEXHOJIOTMUYECKUX HJIEH.

OnHOBpPEMEHHO C pacHIMpeHHeM cdep NPUMEHEHHs MaTeMAaTUKd B COBPEMEHHOM
oOriecTBe Bce Oosiee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUM CTUIIb MBILUIEHUS, TPOSBIISIOINNCS
B OIIPE/ICIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mponecce n3ydeHus MaTeMaTUKU B apCeHall IPUEMOB
U METOJOB MBIIJICHUS YEJI0BEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKLHUSA U AETYKLUS,
0000IIeHne W KOHKpeTH3allsl, aHaJIW3 M CHUHTE3, KiIacCUpUKalMsg M CHCTeMaTu3alus,
abctparupoBaHue M aHanorua. OOBEKTbl MaTeMaTHMUYECKMX YMO3AKIIOYEHUH, NpaBWia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUYECKUX ITOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus (popMyaupoBaTh, 0OOCHOBBIBATh U JIOKa3bIBATh CYXKAEHUS, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKUH CTWIb MblIUIEHUS. Benymas posib NpUHAAIEKUT MaTeMaTuke B (opMupoBaHUU
AITOPUTMUYECKON KOMIIOHEHTBI MBIIUICHNS M BOCIIUTAaHUM YMEHUH NefcTBOBAaTH IO 3aJlaHHBIM
aJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYHUPOBATh HOBHIC. B mpornecce pemeHus
3aJja4 - OCHOBBI JUISl OPraHU3alUK y4eOHOM JeATeNbHOCTH Ha YpOKaX MaTEMaTHKH - Pa3BUBAIOTCA
TBOpYECKAas U NPUKJIAJHAsI CTOPOHbI MBIIIJIECHUS.

OOyueHne MaTeMaTHKE JaeT BO3MOXHOCTb pa3BUBaTh y OOYYaIOUIUXCS TOYHYIO,
panMoHaNbHYI0 U HH(GOPMATUBHYIO peyb, YMEHUE OTOMpPATh Hanbosee MOIXOIAIINE S3bIKOBBIE,
CHUMBOJIMUECKHE, TpaHuuecKue CpeacTBa Ui BBIPAKEHUS CYXKIEHHH U HarjsiIHOTO UX
IpeJCTaBIICHHUS.

Heo0xoauMbIM KOMIOHEHTOM OOIIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
oO11ee 3HAaKOMCTBO C METOJIaMH IO3HAHHUS JEHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
METOJIe MaTeMaTUKH, €ro OTIMYUSAX OT METOJOB E€CTECTBEHHBIX M T'yMaHHTApHBIX HayK, 00
0COOEHHOCTSX MPHUMEHEHHs MaTeMaTUKW [UIl pPEUIeHHs Hay4dHbIX W MPUKIAJHBIX 3a7]ad.
MaremaTnueckoe 00pazoBaHHe BHOCUT CBO BKJIaJ] B (hopMUpoBaHHE OOIIEH KyIbTyphl UeI0BEKa.

W3yueHne MaTeMaTHKH CIIOCOOCTBYET ACTETHUYECKOMY BOCHUTAHUIO  YEJIOBEKa,
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IIOHUMAaHHUIO KpaCOThbL n n34A11eCTBa MaTEMATUUYCCKUX paCCY)KHeHHﬁ, BOCIIpHUATUIO
reoMeTpUIecKuX (POpM, YCBOCHUIO HJIEH CUMMETPHH.

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

— (QopmupoBaHHE IEHTPAJIBHBIX MATEeMATUYECKUX TOHATHHA  (YHMCIO, BEJIMYHHA,
reoMeTpuieckas Gurypa, mepeMeHHas, BEpOITHOCTb, (DyHKIHUS, IPON3BOIHAS, HHTETPAI),
O6CCHGLH/IBaIOIlII/IX MPECMCTBCHHOCTD U INIEPCICKTUBHOCTL MATEMATUUCCKOT'O 06pa3OBaHI/I$[
oOyJaronuxcs;

— TOJBE/ICHHE OOYYaIOIIUXCS Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3H
MaTEMaTUKU MW OKPYXKarumero Mupa, MNOHUMAHHUIO MATCMATHKW KaK YaCThu 06HICI71
KYJIbTYpPbI YE€JIOBEYECCTBA,

— pa3BUTUE HUHTE/UICKTYAJIbHBIX M TBOPUECKHUX CIOCOOHOCTEH O0O0ydaromuxcs, MO3HABATEIbHOM
AKTUBHOCTH, HCCJICIOBATCIbCKUX yMeHHP'I, KPUTUYHOCTH MBIIJICHUA, WHTEPECAa K H3YUYCHUIO
MaTEeMaTHUKH;

— ¢opmMupoBaHue QYHKIIMOHAILHOW MaTeMaTHUYE€CKON IPaMOTHOCTH: YMEHHUS Paclio3HaBaTh
MAaTeMaTHYECKHE ACTIEKThI B PEATbHBIX JKM3HEHHBIX CUTYAlMSIX U MPU U3YyUECHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, popMynupoBaTh
UX Ha SI3bIKE€ MAaTEMaTUKH U CO3/1aBaTh MaTeMaTUYECKHE MOJIENIU, TPUMEHSTh OCBOCHHBIN
MaTeMaTHYeCKUi  ammapaT Jjs pelIeHHs MPaKTUKO-OPHUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OCHOBHBIMU JIMHUSIMH COJEpIKaHUSI MAaT€MaTUKU Ha YriIyOJE€HHOTO YPOBHSI SIBJISIFOTCS:
"Uucna wu Bbrumcnenus", "Anredpa" ("AnreOpanueckue BblpaxeHHUs", "YpaBHEHUS H
HepaBeHcTBa"), "Hauana matemaruueckoro ananuza", "I'eometpus” ("['eomerpuueckue Gpurypsl
n ux cBomcTBa", "M3MepeHnue reomerpuueckux BenmuuuH"), "BeposTHOCTP W cTaTHCTHKA".
JlaHHbIE JTMHUM Pa3BUBAIOTCS MapajlIesIbHO, KaXKAas B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYIroH, a B TECHOM KOHTAKTE U B3aumoaercTBuu. Kpome 3toro,
UX OObEeOUHSET JIOTUYecKash COCTaBJAIOMIAs, TPAJUIMOHHO TPHUCYIIAas MaTeMaTUKe |
MIPOHHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPChl U COJIepKaTeIbHbIE JTUHUU.

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

VYyeOnplii kypc "AnreOpa ¥ Havaja MaTEMaTHYECKOTO aHaiau3a'" SBJSETCS OJHHM W3
HamboJee 3HAYUMBIX B 0011e00pa30BaTeIbHOM IIHMKJIE, MOCKOJbKY, C OJHOH CTOPOHBI, OH
ofecrieunBaeT HHCTPYMEHTAJIbHYIO 0a3y AJIsl U3y4EHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPYroi CTOPOHBI, POPMUPYET JIOTUYECKOE U AOCTPAKTHOE MBIIIJICHHE 00YyJaloluXcsl Ha YpOBHE,
HE0OX0IMMOM 17151 OCBOEHUSI HH(POPMATHKH, 00IIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U APYTUX
IUucHMIUIMH. B pamkax maHHOTO yueOHOro Kypca oOydaroIivecs OBJIaJIeBalOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOU HaykH, KoTopas (GOpMyIUpYyeT CBOHM JOCTHKEHHS B MaTeMaTUYECKOM
dbopwme.

Y4eOHbIil Kypc anreOpbl U Havajdl MaTEMaTHUYECKOTO aHajn3a 3aKiIaJbIBaeT OCHOBY JUIS
YCIIEUTHOTO OBJNA/ICHUS 3aKOHAMU (DU3UKH, XUMHUH, OUOJIOTHH, TOHUMAaHUSI OCHOBHBIX TEHICHITUI
Pa3BUTHS SKOHOMHUKU M OOIIECTBEHHOH KM3HM, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOIB30BaTh WX IS JalbHEHIIEro
o0pa3oBaHUs M B MOBCEIHEBHOH >kM3HU. OBNaJeHHE aOCTPAKTHBIMHM M JIOTUYECKU CTPOTUMHU
KOHCTPYKIUSIMU ~anreOpbl W MaTeMaTH4YeCKOTOo aHalu3a pa3BUBAaeT YMEHHE HaxOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH UCTHHHOCTb, TOKA3bIBaTh YTBEPKACHUS C IOMOIIBIO HHTYKIIHH
U paccyXaaTh AETYKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKpETH3alllio, abCcTparupoBaHue 1
aHaJIOTHIO0, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIUICHHUE.

B xone usydenus yueOHoOro kypca "AnreOpa M Havaja MaTeMaTH4eCKOTo aHaiu3a"
oOyyaromuecst IMOJy4alOT HOBBIM OMBIT pelleHus MPUKIAAHBIX 337134, CaMOCTOSITEIBHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJENEH pealbHbIX CHUTYalluid, UHTEPIPETAlUU MOJY4EHHBIX
pELIEHNH, 3HAaKOMSTCSI C IPUMEPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
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HCKYCCTBE, C BBIAAIOIIMMHUCA MaTEMaTHUECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblil Kypc 007aaeT BOCIUTATEIbHBIM HOTCHIIMATIOM, KOTOPBIM peain3yercsi Kak
yepe3 yueOHbI MaTepHal, ClIocOOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
gyepe3 crenuduky ydeOHOH MesITeIbHOCTH, TPeOYIoed NpOIODKUTEIbHOW KOHIEHTpAIUU
BHUMAaHUS1, CAMOCTOSTEIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IIOJy4YEHHBIN pe3ynbTar. B
OCHOBE METOAMKH 00yueHus anreOpe U HayajaM MaTeMaTHUeCKOT0 aHaIN3a JISKUT IeATEIbHOCTH
MPUHLIMI 00yYEHUSI.

B crpykrype yaebHOTO Kypca "AnreOpa 1 Hauaima MaTeMaTHIeCKOro aHanu3a" BBIICICHBI
CIIeNyIOIIMEe COJiepKaTeNbHO-MeToanueckue JuHun: "Yucna wu Berumcienus", "OyHKUUN U
rpaduku", "YpaBHeHnus u HepaBenctBa', "Hauana maremarndeckoro ananusa', "MHOXeCTBa U
joruka". Bce OCHOBHbIE COJEP)KATENbHO - METOAMYECKUE JIMHUM H3Yy4YaloTCS €CTECTBEHHO
JOTIONIHSISL APYr Apyra W IOCTENEHHO HAaChIAsCh HOBBIMU TeMaMu W pazjenamu. JlaHHbII
yueOHBIH Kypc SBISETCSI HMHTErPAaTUBHBIM, IOCKOJBKY OOBEIUHSET B cebe cojaepiKaHue
HECKOJIbKUX MaTeMaTUYEeCKUX TUCIUIUINH, TAKUX KaK ajredpa, TPUrOHOMETpUs, MaTeMaTHUYECKUM
aHaJIu3, TEOPUs MHOXKECTB, MaTeMaTH4UecKas Jioruka u apyrue. [To mepe Toro kak oOy4aromuecs
OBJIQJIEBAIOT Bce Oojiee IIMPOKMM MaTeMaTHMYeCKUM alllaparoM, y HHUX I0CJIEI0BaTEeIbHO
(dbopMUpyeTCs U COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJENb pealbHOU
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
(¢bopMHpOBaHHE HaBBIKOB HCIOJIb30BAaHUS JEHCTBUTENBHBIX UYHCEN, KOTOpOe OBLJI0O HAavyaTo Ha
YpOBHE OCHOBHOTO oO0miero o6Opa3zoBanusa. OcoOoe BHHMMaHUE Yyaenserca (pOpMUPOBAHUIO
HaBBIKOB PAllMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOIUX B ce0s1 UCIOIb30BaHUE PA3IMUHBIX (HOpM
3aIllUCH YMCIIa, YMEHUE JIeNaTh NPUKUIKY, BBINOIHATh NPUOJINAKEHHbIE BBIYMCICHUS, OLICHUBATh
YHCIIOBBIE BBIPAXKEHU, Pa0OTaTh ¢ MaTEMAaTUYECKUMHU KOHCTaHTaMU. MHOXKECTBa HAaTypallbHBIX,
LEJIbIX, PALIMOHATBHBIX M JIEHCTBUTEIBHBIX YHMCEN JOIOJHSITCS MHOXECTBOM KOMIIJIEKCHBIX
gucen. B kKaxaoM M3 3TUX MHOXECTB pPaccCMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(puyecKkue
3aJauu ¥ ONEpalu: JeJICHHE HaleJo, ONIEPUPOBAHUE OCTATKAMU HAa MHOKECTBE LIENbIX YHCE,
0coOble CBOMCTBA PAaLMOHAIBHBIX M HpPpalMOHAIBHBIX 4YHCEl, apu(MeTHUecKue onepauuu, a
TaKXe U3BJICYEHUE KOPHS HATypaJIbHOM CTENEHU Ha MHOXECTBE KOMIUIEKCHBIX uncel. biaronaps
MOCJIEI0BATEIbHOMY PACIIUPEHUIO KpYyra UCIIOJIb3YEMbIX YHCEN U 3HAKOMCTBY C BO3MOXKHOCTAMHU
UX NPUMEHEHHs sl pellleHHs] Pa3IMyHbIX 3a1a4 (OPMHUPYETCs IMPEICTaBICHUE O EAUHCTBE
MaTeMaTUKU KaK HAayKM W €€ POJM B IOCTPOCHUM MOJeNIell peajbHOro MHUpA, LIUPOKO
HCIOJb3YIOTCS 000011IeHNE U KOHKPETH3aLHsL.

Jlunus "YpaBHEHUS U HepaBeHCTBA" peain3yeTcss Ha MPOTSHKEHUHU BCEro Oo0ydeHwus,
MIOCKOJIbKY B Ka)KJIOM pasjzene [IporpaMmbl IpeyCMOTPEHO pELIeHne COOTBETCTBYIOLINX 3a1au.
B pesynprate oOydaroliuecs OBJIAAEBAIOT Pa3IMYHBIMU METOJAMM PELICHUS pallMOHAJIbHBIX,
UppalMOHANIBHBIX, IOKa3aTeJIbHbIX, JOTapU(PMUUECKUX M TPUTOHOMETPHUUECKUX YpaBHEHUH,
HEpaBEHCTB U CUCTEM, a TaKXKe 3ajJiay, cojepKaliux napamerpsl. [losrydeHHbIe yMEHHs HIMPOKO
UCHOJb3YIOTCS IpPH HCCIAeNIOBaHUM (DYHKIMH C TOMOILIBIO IPOU3BOJHOM, HpPU peElIEeHUH
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
TPUTOHOMETPHUECKUX BBIPAXKEHUH, a TaKKe BBIPAKEHUH, COAEPIKAIIMX CTEIIEHU U JIoTapu(MBI.

bnaronaps u3ydeHuto anreOpanyeckoro Marepuana MpoUCXOIUT JalibHeillee pa3BUTHE
AITOPUTMUYECKOTO H  aOCTPAaKTHOTO MbIINUIEHUS oOOyJaromuxcs, (QOPMHUPYIOTCS HaBBIKU
JNETyKTUBHBIX  PAacCyXIEHUH, pabOThl € CUMBOJIBHBIMU  (OpMamMH, MpPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE pPaBEHCTB M HEpaBEHCTB. Anrebpa mpeiaraer
3pPeKTUBHBIE MHCTPYMEHTHI ISl PEIICHUs NPaKTHUYECKUX U €CTECTBEHHO-HAyYHBIX 3ajad,
HarJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxaTtenbHo-MeToAMUeCcKast JTUHUSA "OYHKIUU U TpapuKH" TECHO MeperuieTaercs ¢
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JPYTUMU JIMHUSIMU Y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICJIE 33JIa€T [10CJIE0BATEIbHOCTD
U3y4YeHHUsS MaTepuana. V3ydeHHe CTENeHHOH, TOoKa3aTelbHOW, JorapuMUUYECKOH U
TPUTOHOMETPUYECKHUX (YHKIUHN, UX CBOMCTB U rpa)uKOB, UCTIOIb30BaHUE (PYHKIIUH 715 pELICHHUs
3a]1a4 U3 IpYrux y4yeOHbIX [IPEIMETOB U pealbHON )KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM
aHaJIM30M, TaK U C pelICHHEM ypaBHEHUI U HepaBeHCTB. [Ipr 3ToM 60JIbII0E BHUMAHUE YICTACTCS
(hOopMUPOBAHHIO YMEHHS BBIPAKaTh (POPMYyJIaMH 3aBHCUMOCTH MKy pa3IMYHBIMU BETUINHAMH,
MCCIIEIOBATh IMOJydeHHbIe (DYHKIMH, CTPOUTH MX rpaduku. MaTtepuan 3To#l coaepKaTeIbHON
JIMHUY HAalleJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, O3BOJISIOIINX BbIPa)KaTh 3aBUCUMOCTH MEXAY
BEIMYMHAMH B Pa3IMYHON (OopMe: aHATUTUYECKOH, rpadudeckoit u cioBecHoi. Ero m3ydenue
CIOCOOCTBYET PA3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHHIO |
KOHKpETH3alluH, UCII0JIb30BAHUIO AHAJIOTUI.

CopepxarenpHas nuHUS "Hagama MaremMaTH4ecKoro aHanau3a" MO3BOJISET CYIIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTHYeCKUX, TaK M MPUKIAJHBIX 3a/a4, JOCTYIMHBIX 00ydaromuMcs,
TaK Kak y HUX IOSBISETCS BO3MOXHOCTh CTPOUTh IPa(PUKHU CIOKHBIX (QYHKIUH, ONPEeNiaTh UX
HauOOJbIINE U HAUMEHBIINE 3HAYEHUS], BBIYUCIATh IJIOMAAN GUIYyp U 0ObEMBI Tel, HaXOJUTh
CKOPOCTHM U YCKOpEHHUs ImpoleccoB. JlaHHas coaepxaTelibHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYHOCTH ITOCTPOEHUS MaTEMaTHUYECKUX MOJIEIIEN peallbHbIX CUTYallUii, TO3BOJIIET HAXOAUTh
HawIydlllee pelleHWe B NPUKIAJAHBIX, B TOM YHUCIE COLMAIbHO-KOHOMHUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHaliHu3a CHOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(hopMaIbHO-JIOTHYECKOTO U KPEaTUBHOTO MBILUIEHUS, (POPMHUPOBAHUIO YMEHUN pacro3HABaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJAIOIINXCSI Pe3y/bTaTax, MOJYYEHHBIX B XOJE pPa3BUTHUS MATEMaTUKHU KaK HayKd, U 00 uX
aBTOpax.

ConepxarenbHO-MeToAMYecKass JUHUA "MHOXECTBa W JIOTHKA" BKIIOYAaeT B ceOs
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMAaTH4YECKOW JIOTHKH. TeOopeTHKO-MHOKECTBEHHBIC
IIPEJCTaBICHNUs IMPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMAaTHKU W NpeijiaraloT Hauboiiee
YHHUBEPCAIbHBINA S3bIK, OOBEAMHAIONIMNA BCE pa3feiabl MAaTeMaTHKM M €€ INPHIOKEHUH, OHU
CBA3BIBAIOT PA3HBIC MATEMAaTUYECKUE NUCLUUIUIMHBI U UX MPUJIOKEHUS B €IMHOE Lenoe. BaxkHo
JaTh BO3MOXHOCTh 00y4aroleMycs IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOU
MaTEMaTUKU U UCIIOJIb30BaTh €r0 Ul BEIPAXKEHUS CBOMX MBICIEH. JIpyruM Ba)KHBIM IPU3HAKOM
MaTeMaTUKU KaK HayKH CleqyeT MpU3HAaTh CBOWCTBEHHYIO €l CTpOroCTb OOOCHOBAaHMH H
CJIEJOBaHUE ONPEICIICHHBIM ITPaBUJIaM IOCTPOCHUS JOKA3aTEIIbCTB. 3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTU4YECKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOIMUECKOIO MBIIUIEHUS OOy4arommxcs,
II03BOJISIET UM CTPOUTH CBOM PACCY)KJCHMS HA OCHOBE JIOTHYECKUX MpaBMil, (GOpMUPYET HABBIKU
KPUTHYECKOTO MBILIJICHUSL.

B yuebnom kypce "AnreOpa M Hauajza MaTeMaTHYeCKOro aHanu3a" MPUCYTCTBYIOT
OCHOBBl ~ MAaTE€MaTH4YeCKOI0  MOJEIMPOBAHUS,  KOTOpbIE  IpPHU3BaHbl  CIOCOOCTBOBATH
(OpMHUPOBAHHIO HABBIKOB MOCTPOCHMSI MoOJENel pealbHbIX CHUTYyalluil, MCCIEJOBAHUS 3TUX
MoJielieldl C IOMOUIbIO ammapara ajreOpbl M MaTeMaTH4YEeCKOIo aHajiu3a, HHTEepHpeTanuu
IIOJIyYEHHBIX DPe3yJabTaToB. Takue 3ajaHusl BIUIETEHBl B KaXKIbIA W3 Pa3/eioB IPOrPaMMBI,
IIOCKOJIbKY BEChb MaTepuai y4eOHOIro Kypca IIUPOKO MCIOJB3YETCs sl pelleHus] MPUKIIaJHbIX
3amau. Ilpu pemeHMM peanbHBIX TPAKTHUYECKUX 3aJad  oOydaroliuecs pa3BUBAIOT
Ha0JII0/1aTeNIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IaTh M KOHKPETH3MpOBaTh Mpobiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO
HaBBIKOB pEIIeHUs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCsl B MPOIIECCe N3YYeHHs BCEX TeM Y4eOHOro
Kypca "Anrebpa 1 Hauana MaTEeMaTHYECKOro aHanm3a'".

I'eomeTtpus siBIsi€TCSL OAHUM U3 0A30BBIX KYpPCOB, TaK Kak 00eCHeyrMBaeT BO3MOXKHOCTb
U3Y4YEHHs IUCLUIUIMH €CTECTBEHHO-HAyYHOW HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIO
nukia. Jlormueckoe MbluieHue, GopMHUpyeMOe MPU M3YYE€HUH OOYy4aroIMMUCS MOHATHHHBIX
OCHOB T€OMETpUH, IpPU J0KA3aTEIbCTBE TEOPEM U IIOCTPOCHHUM ILEMOYKU JIOTMUECKUX
YIBEPKACHUA IIPU PELIEHUM TI'E€OMETPUYECKHUX 3ajad, YMEHHE BBIJBUTATb U OIIPOBEPrarhb
TUIIOTE3bI HEMOCPEACTBEHHO MCIOJIB3YIOTCS IIPH PELLIEHUH 3a/1a4 €CTECTBEHHO-HAYyYHOTO 1IMKJIA,
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B YaCTHOCTH (PM3MUYECKHX 3a/1a4.

Lenb ocBoeHus mporpaMmel yueOHOro Kypca "['eomerpus" Ha yriyOJeHHOM YpOBHE -
pa3BUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH, OOYYalomUXCs NMpPU H3YyYCHHU TEOMETPHH, Kak
cocTaBiIONIeH mpenMeTHON obnactu "Marematuka W uHpopMmaTtuka' uepe3 obOecreueHue
BO3MOKHOCTH NPUOOpETEHUs] U UCIOJIb30BaHUS Oojiee IIyOOKMX TreOMETPUYECKHX 3HAHUN U
NEeWCTBUH, CHEUM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX Ui YCIIEUIHOTO IMPO(EeCCHOHATBEHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIOJIb30BAaHNEM MaTEMaTHKU.

[IpuopuTeTHBIMH 33JJa4aMH Kypca T€OMETPHHU Ha YIITyOJICHHOM YPOBHE, PACHIMPSIOIINMHU
Y YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCS:

— pacIIMpeHHE IIPEACTaBICHUS O TIEOMETPUM KAaK YaCTH MHPOBOM KYyJIbTYpbl U
(hopMupoBaHHE 0CO3HAHUS B3aUMOCBS3H T€OMETPHH C OKPYKAFOIIIUM MHPOM;

— (¢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
JAOKa3bIBaThb TCOPEMBI U HAXOJUTh HECTAHAAPTHBIC CHOCOObI PEIICHUA 3ada4,

— (opMupoBaHuEe yMEHHs paclO3HABaTh Ha YEPTEkKAX, MOJEIIX W B pPEaTbHOM 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 PACCYXKICHUH;

— (QopmupoBaHHE YMEHMs BIJIQJETh METOJAMM JOKA3aTeNbCTB U AJITOPUTMOB pELICHUS,
YMEHUS HMX HPUMEHATh, IPOBOJUTH [10KA3aTENbHBIE PACCYKICHUS B XOJE pPELICHUS
CTEpEOMETPUYECKHUX 3a7ad M 3aJad C MPaKTHUECKUM CoJiepkKaHueM, (POpMUpPOBaHHE
IIPEJCTABICHU O HEOOXOIUMOCTH JOKA3aTelbCTB MPU OOOCHOBAaHMM MaTEMaTHYECKUX
YTBEP)KJICHUI U POJIM AKCHOMATHUKH B IIPOBEIEHUU JETyKTUBHBIX PACCYXJICHU;

— pa3BUTHE U COBEPLICHCTBOBAHME HHTEIUICKTYaJbHbIX M TBOPYECKMX CIOCOOHOCTEH
oOyyaromuxcs, No3HaBaTeIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUH, KPUTUUHOCTH
MBIIIUIEHUS], UHTEpeca K N3y4EHHUI0 T€OMETPUH;

— (QopmupoBaHue (GYHKIMOHAIBHON TI'PAaMOTHOCTH, PEJIEBAHTHOM TIe€OMETpUHU: YMEHMS
pacrio3HaBaTh MPOSIBJICHHUSI T€OMETPUYECKUX TMOHATUH, 0OBEKTOB M 3aKOHOMEpPHOCTEH B
pealbHBIX 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 ycioBus Uil quddepeHuranuu 00ydyeHHs, MOCTPOSHHUS WHAUBUAYAIbHBIX
00pa30oBaTeNIbHBIX MPOrpaMM, O0ECHEeUnTh YIIyOJIEHHOE H3ydyeHHEe TIeOMEeTpUU Kak
cocrasisoneil yuebHoro npeamera "Matemaruka'.

VYuebHblii kypc "BeposTHOCTP M cTaTUCTHKA"' yIIIyOJEHHOTO YPOBHS SIBJSETCS
IPOJIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOI0 y4eOHOTO Kypca YriyOJIEHHOTO YPOBHS Ha YpOBHE
cpeaHero ooémero oOpa3oBaHus. YueOHBIM Kypc mpenHasHaueH s (OPMUPOBaHUA Y
oOyJaromuxcss CTaTUCTUYECKOM KyJIbTyphl M HMOHHMMAHHsS POJM TEOPUM BEPOATHOCTEH Kak
MaTeMaTH4YeCKOTO MHCTPYMEHTA JUTSl U3yYeHUs CITyJaiHbIX COOBITHI, BEIMUYUH U mporieccoB. [1pu
U3yYeHHH Kypca oOOramaroTcsi IMpeICTaBIeHHs, OOYUYaIOUIMXCs O METOJax HCCIeI0BaHUSL
M3MEHYMBOTO MHpA, pa3BUBACTCA MOHUMAHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKUX
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 oOpa3oBaHus, U Ha pa3BUTHE MPEICTABICHUHA 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,
UCTIOJB3yEeMBIX ISl  ONHCAHHMs AHTPOINOMETPUYECKUX M JeMOrpaduyeckux BEIWYHH,
MOTPEIIHOCTEN B pa3jiMyHbIE pOJAAa U3MEPEHMSX, JUIMTEIBHOCTH 0€30TKa3HOM paldoThl
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUH U IPOIIECCOB B 00IIeCTBE. YUeOHBIN
Kypc siBIsieTcss 0a30#l sl OCBOSHHS BEPOSTHOCTHO-CTATHCTUYECKUX METOJOB, HEOOXOIMMBIX
CHEeIMaUCTaM HE TOJbKO HWHXEHEPHBIX CIEUUAIbHOCTEH, HO TakXe COLHAIbHBIX H
MICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHBbIE OOIECTBEHHBIE HAYKH B 3HAUUTEILHOW Mepe
HCIOJIB3YIOT almapar aHajin3a 00/1bIINX JaHHbIX. LleHTpanbHy0 yacTh yueOHOro Kypca 3aHUMAaeT
00CyX/IeHHe 3aKoHa OOJIBIIUX 4YHucCel - (YHIAMEHTAIBHOTO 3aKOHA MPHPOIBI, HMEIOUIErO
MaTeMaTH4eCKyI0 (popMau3aIuio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEISIMH B CTPYKType ydeOHoro kypca "BeposiTHOCTh u
CTaTUCTUKA" Ha yYrayOJI€HHOM YpOBHE BBIJECNIEHbl OCHOBHBIE COJIEp)KATEIbHbIEC JIMHUU:
"Cnyuaiinbple coObITUS U BeposiTHOCTH" U "CilyyaliHble BETMYUHBI M 3aKOH OOJIBIIMX uncen".

[ToMHMO OCHOBHBIX JIMHH B Y4€OHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpuU rpadoB U
TEOPUHU MHOKECTB, HEOOXOAUMBIE JIJIsl TIOJTHOLIEHHOTO OCBOEHHS MaTepuasa JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTEMaTHYECKUX y4EOHBIX KYpPCOB.

Copnepxanune nuHuu "CiydaliHble COOBITUS U BEpPOSITHOCTH" CIYXKUT OCHOBOM st
(hopmMupoBaHUS MPEACTABICHUIN O pacTIpe/IeTICHUN BEPOSTHOCTEH MEX Ty 3HAUCHHUSIMU CITyIaliHBIX
BEJINYMH. Ba)XHYIO 4acTh B 3TOM COAEPKATEIBHOM JIMHUMU 3aHUMAET N3Yy4€HUE TEOMETPUUECKOIO
U OMHOMMAJIBHOTO pacHpelesieHnd M 3HAaKOMCTBO C HUX HENPEPHIBHBIMM aHaJoTaMu -
MMOKA3aTEeIbHBIM U HOPMAJIbHBIM PACIPEICICHUSMH.

TeMmbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMH BEIWYMHAMHU M PACHpPENCICHUSMH,
aKIEHTUPYIOT BHHMaHHE OOy4aloUIMXCs Ha ONMUCAHUM W M3YyYCHHM CIIyYalHbBIX SIBJICHHUH C
MOMOIIBI0 HENpepbIBHBIX (GYyHKIUI. OCHOBHOE BHHUMAaHHE YelsieTcs IMOKa3aTelIbHOMY H
HOPMaJIbHOMY PACIIPEECIICHHSIM.

B y4yeObHOM Kypce mnpeaycMaTpUBAaeTCsl O3HAKOMHUTENbHOE H3YUEHHUE CBS3U MEXKAY
ClIydallHBIMHM BEJIMYMHAMHU M OMMCAHUE 3TOHM CBSA3M C MOMOIIBI0 KO3 (dUIIMEeHTa KOPPEIALUU U
€ro BBIOOPOYHOIO aHajora. OTU JJIEMEHThl COJEepXKaHUS pa3BUBAIOT TeMy 'Jluarpammsl
pacceuBaHus", U3y4EHHYIO Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, U BO MHOTOM OIHPAIOTCS
Ha CBEICHUS U3 KypCOB alreOpbl U T€OMETPHUH.

Eme onuH 3neMeHT coaepaHus, KOTOPbIM MPEAJIaraeTcsl Ha 03HAKOMUTEIBHOM YPOBHE -
MOCJIEIOBATEILHOCTD CIYyYalHbIX HE3aBUCUMBIX COOBITUN, HACTYHAIOMIMX B €IWHUILY BPEMEHHU.
O3HakoMJIeHHE C paclpeiesieHUeM BEpOSITHOCTEH KOJIMYECTBAa TaKUX COOBITHMM HOCHUT
Pa3BHUBAIOIINI XapaKTep U SABISAETCS aKTyalbHBIM JUIsl OyIyIIUX aOUTYypUEHTOB, MOCTYMAIOIINX
Ha Yy4eOHbIe CIEUATbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, IICHXOJIOTHEH U
YIPABICHUEM.

BHyTpeHHSISl OLIEHKA BKJIOYaeT:

— CTapTOBYIO IUATHOCTHUKY;

—  TEKYLIYIO U TEMaTUYECKYIO OLIEHKY;

— UTOTOBYIO OLIEHKY;

— TPOMEXYTOUHYIO aTTECTALHIO;

— TICHUXO0JIOTO-TIeJaroru4eckoe HaboAeHuE;

— BHYTPEHHMH MOHHUTOPHUHT 00pa30oBaTeIbHbBIX JOCTHKEHHH 00yJaromuxcs.

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 ).



JUIMTEehbHOCTh TMPAKTUYECKOW paboThI, sBIsFOIICHcs (HOpMOI opraHu3anuu y4eOHOTO
mporecca, HalpaBJICHHON Ha BBHIPAOOTKY y OOydarommuxcs NPaKTUYECKUX YMEHHH, BKIIOUas
nabopaTtopHble, MHTEPAKTHUBHBIC W WHBIE paOOTBI U HE SBISAIOMIEHCS (OPMOH KOHTPOJIS,
COCTaBJISIET OJUH YPOK (He Oosiee yeM 45 MUHYT).

IIpu sToM 00BEM Y4eOHOrO BpPEMEHH, 3aTPAauMBACMOr0 Ha IPOBEJCHHUE OICHOYHBIX
mpoueayp, He JoJpkeH npesbimath 10% ot Bcero o0bema y4eOHOTO BpEMEHHU, OTBOJUMOTO 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
PYKOBOJCTBOBATHCSA CHOPMUPOBAHHOM BHYTPEHHEH MO3UIINEH TUIHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHMEHTAINM, TIO3UTHUBHBIX BHYTPEHHUX YOEXKJECHUM, COOTBETCTBYIOIINX TPaJUIIMOHHBIM
LIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACIIMPEHNUE KM3HEHHOTO OIBITA U OTBITA JCSITEIILHOCTH B
IpolLecce  pealu3ali  CpPeACTBaMU  y4yeOHOro  MpeaMeTa OCHOBHBIX — HallpaBJiICHHUN
BOCIUTATEIbHOU JIEATEIIbHOCTH.

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

B coorBercTBHMHM ¢ TpeboBanusimu ®I'OC COO YTo4YHEHHbIE THYHOCTHBIE Pe3y/IbTaThl
©OI1 COO

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

—  chOopMUPOBAHHOCTb TPAXKIAHCKOIN MO3HIUH —  c(hopMHUPOBAHHOCTb TPa’kIAHCKOHN MO3HIUH
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 HAIIMOHAJbHBIX, (YHKIMOHUPOBAHUA PA3IHIHBIX CTPYKTYD,
00111€4€eJI0BEYECKUX TYMAHUCTHIECKUX U ABJIEHUI, TIPOLIEAYP I'PAXKIAHCKOIO
JEMOKPaTUYECKUX 1IEHHOCTEH; obmecTBa (BBIOOPHI, OIPOCH! U JPYTOE);

—  TOTOBHOCTb IIPOTHBOCTOSTH HJEOIOTUH IKCTPEMU3MA, —  YMEHHE B3aHMOJEHCTBOBATh 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 JIEATEIbHOCTD B
HHTepecax rpakIaHCKOro OOLIeCTBa, y4acTBOBATH B
CaMOyIpaBIeHUH B 001e00pa30BaTeIFHOI OpraHn3aui
U IETCKO-IOHOMIECKUX OpTaHN3aIsX;

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

HA3HAYECHUEM;
— TOTOBHOCTb K TyMaHUTapHOH U BOJOHTEPCKOU
JEATENbHOCTH;
MATPUOTHYECKOTO BOCTIUTAHMUS: 2) maTpUOTHYECKOTO BOCIIUTAHMS:
—  cOpMHUPOBAHHOCTH POCCHUCKOH IpaxTaHCKON —  cOpMHPOBAHHOCTH POCCHICKOM
HUICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY TpaXkIaHCKOU UJIEHTUYHOCTH,
Hapoay, 4yBCTBAa OTBETCTBEHHOCTH Nepen PonuHoM, —  YBa)XCHHWS K MPOILIOMY M HACTOSIIEMY
TOPAOCTH 3a CBOM Kpaii, cBOIO PoauHy, cBOM sI3bIK 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,
HCTOPUYCCKOMY U MPUPOJHOMY HACIICIUIO, IAMATHHKAM, |—  HCIONb30BAHUE THMX JIOCTHKEHUMH B PYrUX
TpaguuusaM Hapoaos Poccun, noctmxenusim Poccnn B HayKax, TEXHOJIOIHAX, cepax IKOHOMUKH;

HAYKC, HCKYCCTBEC, CIIOPTC, TCXHOJIOTUAX 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 YXOBHBIX IEHHOCTEH pOCCUIICKOro Hapoa;
c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHS,
STUYECKOT0 TTOBEICHU;

CIIOCOOHOCTP OIICHUBAThH CUTYAIIHIO ¥ IPUHUMATH
OCO3HAHHBIE PEIIEHHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

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

OTBETCTBEHHOE OTHOIICHUE K CBOUM POTUTEIISIM U (FLITH)
JIPYTUM 4JIeHaM CEMbHU, CO3JIaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS IIEHHOCTEN ceMeHHOM KU3HU B
COOTBETCTBHH C TPAJAMIIUSIMH HAponoB 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 BUIIBI HICKYCCTBA,
TpaJULIUU U TBOPYECTBO CBOEI0 U JAPYrUX HApOOB,
OLLYIATh YMOLUOHAJIBHOE 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
HCKYCCTBAa, CTPEMJICHUE MPOSIBJIATH KA4E€CTBA TBOPUECKOU
JINYHOCTH,;

4) 5CTETUUECKOro BOCTIUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOUAst
ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a71ad,
pelIeHuH, pacCyKIeHUH,
BOCIPUUMYHUBOCTh K MATEMAaTUYECKUM
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 JESTEIbHOCTBIO;
AKTHBHOE HENPHUSTHE BPEAHBIX IPHUBBIUCK H HHBIX (HOPM
HPUYUHCHHS Bpeaa PU3HIECKOMY U IICUXHICCKOMY
3JI0POBEIO;

5) ¢u3nUeCcKOro BOCIIUTAHHS:

cpOpMUPOBAHHOCTH YMEHHS IPUMEHSTh
MaTeMaTHYeCKHe 3HAHUs B HHTEpecax
3/I0pOBOT'0 M 6€30MacHOro obpasa >KH3HH,
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;

HHTEpEC K Pa3IMYHBIM cepaM npodecCHOHATBLHON
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,

MHTEpEC K Pa3IUuHbIM 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 TIPOTSHKESHUH Beel
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 Cpeibl,
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MIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHON
cpelbl, OCO3HaHUE TTI00aIBLHOI0 XapaKTepa
9KOJIOTMYECKHX MTpolIIeMm;

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

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

—  yMEHHE IPOrHO3MPOBATh HEOIATOIIPUSI THEIE
SKOJIOTHUECKHUE MOCIEICTBHUS 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;

HNEHHOCTHU HAYYHOTI'O ITIO3HAHUS:

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

—  COBEpUICHCTBOBAHHUE SI3BIKOBOM U UUTATEIBCKON

W MO3HAaHUA MUpa,

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

—  ¢(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIErO

KYJIBTYPBI KaK CPEICTBA B3aUMOACUCTBHS MEKIY JIFOABMU

- OCO3HAaHUEC ICHHOCTH Haquoﬁ JACATCIIbHOCTHU, TOTOBHOCTD

8) IIEeHHOCTH Hay4HOI'O TTO3HAHUS:

—  c(hOopMHUPOBaHHOCTh MUPOBO33PEHHS,
COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPaKTHKH, TOHUMaHUE MaTeMaTHIeCcKOi
HaYKH KakK cepbl YelIOBEUECKON
JIeSITeIbHOCTH, 3TAIlOB €€ Pa3BUTHS U
3HaAYUMOCTHU JJId Pa3BUTHUA HUBUIN3allUH,

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

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

B npomecce AOCTHKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMBbl  I10

MaTeMaTHKe y  OOYy4YalolIMXCSl ~ COBEpPLIEHCTBYETCS  AMOLMOHAIBHBIM  HMHTEJIEKT,
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 IOOCTHXXCHHUIO LEJIN W 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 OCYHICCTBJICHUHW KOMMYHHKAIIWU, CIIOCOOHOCTE K COYYBCTBHIO H

COIICPCIKNBAHUIO,

— COIHMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTD BBICTpanBaTh OTHOLICHUS C APYT'UMU
JJFOAbMU, 336OTI/ITBC$I, MMPOABJIATb HHTCPEC U pa3PCIIaATh KOH(bJ'II/IKTBI.

B pesynerate usydyenus yuebHoro npeamera OVYIIn.03 Marematuka y oOydaromerocs
Oyayr chopMUpoBaHBl MeTanpeAMeTHbIe Pe3yJbTaTbl, OTPAXEHHbIE B YHUBEPCAIbHBIX
y4eOHBIX JIeHCTBMSIX, a MMEHHO — TII03HaBaTeJbHbIE YHHUBEpCAJIbHBbIE Y4eOHbIE eHCTBHS,

KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘Ie6HLIe ﬂeﬁCTBHH,

y‘{e6HLIC HeﬁCTBHH, COBMCCTHasA ACATCIbHOCTD.

PEryJIITUBHBIC YHUBCPCAJIBHLIC

MeTaHpeﬂMeTHHe PE3YyIbTATBI OCBOCHUS IPCAMETA:

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

YHUBEPCAJIBHBIX

y4eOHBIX

JAeHCTBHAX

Ognanienne a) 0a30BBIC JIOTHYECKHE ACUCTBUS: 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 JUISl CPABHEHHUSI, KIIACCU(PHUKAIINU U
00001IeH S,

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

—  BBIIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B
paccMaTpUBaeMBbIX SIBICHUSIX;

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

— pa3BHBATh KPEATUBHOE MBIIILIEHHE TIPH
PEILIeHUH XKU3HEHHBIX TPOOIIEM;

— BBIABIIATH M XapaKTEPHU30BaTh
CYIIECTBEHHBIEC IPU3HAKH
MaTeMaTHIeCKUX 00bEKTOB,
MOHSITUNA, OTHOILIEHUN MEXIY
MOHATHSIMH, (HOPMYITHPOBATH
ornpejeNieHus: TOHATHH,
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,

— BBISBJIATH MAaTEMAaTHYCCKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpOTHUBOpeUrs B (pakTax, TaHHBIX,
HAOIOCHUSIX ¥ YTBEPIKICHHUSIX,
npeanaratb KpUTEPUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUI];

— JACJIaTh BBIBOAbI C HCIIOJIB30BAHHEM
3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHIYKTHBHBIX yMO3aKIHOUYEHHUH,
YMO3aK/I4YECHUI 110 aHAJIOT 1Y,

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

— BBIOMpATH CIIOCOO pemIeHus
yueOHOM 3a/1auu (CpaBHUBATD
HECKOJIBKO BaPUAHTOB PEIICHHS,
BBIOMpATH HanOOIee MOAXOSIINI
C y4E€TOM CaMOCTOSITENIFHO
BBIJICIICHHBIX KPUTEPHUEB).

0) 6a30BbIC HCCIIEIOBATENILCKAE JCHCTBYS:

— BJAJETh HABBIKAMU y4€OHO-
HCCIIEI0BATENBCKOM U MPOEKTHOM
JeSITeITbHOCTH, HABBIKAMH Pa3pelIeHuUs
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
MIPUMEHEHHIO B PA3IMIHBIX YIEOHBIX
CUTYaIIUsX, B TOM YHCJIE MIPH CO3TaHUN
y4eOHBIX W COUANBHBIX TPOCKTOB;

— (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;

— CaMOCTOSITENIEHO ()OPMYIHPOBATH
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3aJ]a4i B 00Pa30BATEIbHOM ACSTEIBHOCTH U
JKM3HEHHBIX CHTYaIUsX;

BBISIBJIATh IPHYMHHO-CIICJCTBEHHBIC CBSA3U U
aKTyalIU3UpOBATh 33]1a4y, BEIIBUIATh
THIIOTE3Y €€ PelIeH s, HAXOAUTh apTyMEHTHI
JUTS IOKA3aTeIbCTBA CBOUX YTBEPIKICHHH,
3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS
AHANN3UPOBATH MMONTYICHHBIC B XOJIC PEIICHUSI
3a]a49M Pe3yIbTaThl, KPUTHYESCKH OI[CHHUBATD
HX JIOCTOBEPHOCTBH, MPOrHO3UPOBATh
W3MCHEHHE 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 CIOCO00B CHCTBUS B
npoQeCCHOHATIBHYIO CPELY;

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

YMETb UHTEIrPUPOBATH 3HAHUSA U3 PA3HBIX
TpeAMETHBIX 00IacTeif;

BbIABUTaTb HOBBIC UACH, IpEAJIaraTb
OPUTHHAJIBHBIC TOAXO/bI U PCUHICHUA,

CTaBHUTH MPOOJIEMBI U 33141, TOMTYCKAFOIIHAE
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
Pa3sBUTHH B HOBBIX YCIIOBHUSIX.

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 Pa3INYHbBIX GopMaTax C
y4eTOM Ha3Ha4eHUs HHHOpMaUH U LETEeBOH
ayJIMTOPUH, BEIOHPast ONITUMAIBHYIO (popMy
NPEeNICTaBICHUS U BU3yaH3allHiu;

OLICHNBATh JOCTOBEPHOCTH, JIETUTUMHOCTD
nH(OpPMaIUH, €€ COOTBETCTBUE IPABOBLIM H
MOpAIBEHO-3THYECKUM HOpMaM;
HCIIONB30BaTh CPeACcTBa HHPOPMAMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHM3aLMOHHBIX 3a]a4 ¢ COOMIOACHHEM
TpeGOBaHUI HPrOHOMHUKH, TEXHHKU
0€e30IMaCHOCTH, TUTUEHBI,
pecypcocOepexenus, MPaBOBBIX U STHIECKUX
HOPM, HOPM HH()OPMAIIOHHOMI
0e30MacHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAHUS U 3aLIUTHI
nHpOopManuH, HHHOPMAITMOHHOH
0€30MacHOCTH JIMYHOCTH.

3) pabora ¢ unpopmarueii:
-BBISIBIISATH JeQUIMTH MHPOPMAIHH,
JJAHHBIX, HEOOXOAUMBIX JJIsl OTBETa
Ha BOIPOC U JIS1 PELICHUS 3a1a4u;
-BBIOMpAaTh HHPOPMALIUIO U3
HCTOYHHMKOB Pa3JIMYHBIX TUIIOB,
aHaIN3UPOBATh, CHCTEMaTH3UPOBATh
Y HHTEPIIPETHPOBATH HH(OPMALIUIO
Pa3IMYHBIX BUIOB U GopM
IpeCTaBICHIS;

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

-OLICHHUBATh HA/ISKHOCTh
MH(POPMALIUH 10 CAMOCTOSTEIHHO
cOpMYIHPOBAHHEIM 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:

— MOHMMATh u HCIIONB30BATh
MpeuMYIIECTBA  KOMaHAHOH U
WHIMBUIYaIbHOW  paboTel  TpH
pemieHnn yaeOHBIX 3a/1a4,

— NPUHUMAaTh  Lelb  COBMECTHOM
JeATEINbHOCTH, TUIAHUPOBATh
OpraHU3aLII0 COBMECTHON paboTEHL,
pacrpenensiTh BHIIBI pabor,
JIOTOBapHBATHCH,

— o0CyXJaTh TPOIECC W Ppe3ynbTaT
paboTHI, 0000maTh MHEHHS
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
MPUMEHHUTENBHO K Pa3JIMYHBIM 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 [0 MPABOBOM U (PHHAHCOBON I'PAMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYALIUAX;

OK 04. D¢ddexTrBHO B3aNMOJIEHCTBOBATH U padOTaTh B KOJJIEKTUBE U KOMaH/IE;

OK 05. OcymiecTBisTh yCTHYIO M MUCbMEHHYK) KOMMYHHUKAIIMIO Ha TOCYAAPCTBEHHOM
si3p1ke Poccuiickoit Denepanuul ¢ yaeToM 0COOEHHOCTEH COIMABHOTO U KYIbTYPHOTO KOHTEKCTA;

OK 06. IlposaBasiTe TIpaXAAHCKO-MIATPUOTHYECKYIO TMO3UIHI0, 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 COXpPAaHEHUIO OKPYKAIOMIEH Cpeabl, pecypcocOepekeHHIO,
NPUMEHATh 3HAaHUS OO0 W3MEHEHMH KJIMMaTa, MPUHIUIB OEpexIMBOrO MPOU3BOJICTBA,
3¢ deKTUBHO JeCTBOBATH B YPE3BBIYANHBIX CUTYAIIUSX;

OK 08. Ucnons3oBath cpeacTBa GU3HUESCKON KYIbTYPBI 11 COXPAHCHUS U YKPEIUICHUS
3J10pOBbS B Mpoliecce MpodhecCHOHANBHOM JesITEeNFHOCTH U MOAJIEp>KaHusl HE0OX0AUMOTO YPOBHS
(bu3nyecKoi MoAroTOBIEHHOCTH;

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

I[IK 1.1. BbINogHATH HaNagKy, PEryJupoOBKY M TMPOBEPKY DIIEKTPUUYECKOTO U
AIIEKTPOMEXAHUYECKOTO 000PYAOBAHMUS;

I[IK 1.2. OpraHu3oBbIBaTh M BBIMOJHATh TEXHUYECKOE OOCIY)KMBAaHHE U PEMOHT
AIIEKTPUYECKOTO U JIEKTPOMEXaHUYECKOT0 000y I0BaHMUS;

IIK 1.3. OcymecTBiaTh MUArHOCTUKY M TEXHUYECKHI KOHTPOJIb MpPU SKCILTyaTalluu
AIIEKTPUYECKOTO U JIEKTPOMEXaHUYECKOTO 000y I0BaHMUS;

IIK 1.4. CocraBisiTh OTYETHYIO JOKYMEHTAIUMIO MO TEXHUYECKOMY OOCIYKHBAHUIO U
PEMOHTY 2JEKTPUUECKOTO U JIEKTPOMEXaHNUECKOro 000py10BaHHUS.

IIK 2.2. OcyuecTBasTh AUATHOCTUKY M KOHTPOJb TEXHHUUYECKOTO COCTOSHMS OBITOBOM
TEXHHKH;

IIK 3.3. AHanu3upoBaTh pe3yJIbTaThl IEATEIBHOCTH KOJUIEKTHBA UCTIOTHUTEIEH.

IIK 4.1. OcymecTBisTh HaaAKy, PEryJIUpOBKY U IPOBEPKY CIOKHOTO NIEKTPUUYECKOTO U
AJIEKTPOMEXaHMUECKOT0 000PYI0OBaHMSI C 3JIEKTPOHHBIM YIIPaBJICHUEM;

IIK 4.3. BecTu 0T4ETHYIO JOKYMEHTALMIO 110 MCTIBITAHUSIM CJI0KHOIO 3JIEKTPUYECKOTO U
AIIEKTPOMEXAaHUUECKOTO 000PYI0BAHUS C IIEKTPOHHBIM YIIPABICHUEM.
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CoorHomenue 00mux komnerenuuiit ®I'OC CII10 13.02.13 DxcnryaTanus U 00CIy;KUBAHHE
3JIEKTPUYECKOr0 M 3JIeKTPOMEXaHHMYeCKOro o0opyaoBaHus (110 OTPAC/IsAM), JUYHOCTHBIX
pe3yJIbTaTOB M MeTaNpeIMeTHBIX pPe3yJIbTaTOB

O01muMe KOMNEeTEHIMHA
®dI'oC CI10 13.02.13

JIM4HOCTHBIE Pe3yabTAThI
®OII COO

MetanpeameTtnsie pe3yabTatel ®OOII COO

OK 01. Beibupats criocoObl
pelieHus 3aaa4y
podeCCHOHATHHOMN
JeATENBHOCTH
MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTAaM;

8) LIEHHOCTH
MO3HAHHUS:

— c(hOpMHUPOBAHHOCTh
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
Pa3BUTHSI HAYKH u
O0IIECTBEHHON TTPAKTHKH,

— [IOHUMaHHEe MAaTeMaTHIECKOH
HayKH Kak cepsl
YeJI0BEUECKOH IeITeTbHOCTH,
9TamoB €¢  Pa3BUTUS U
3HAYUMOCTH JJIS  Pa3BHUTHS

HAYYHOTO

UUBUIIN3ALUH,
— OBJIaJICHUE A3BIKOM
MaTEMAaTHKH u
MaTEMAaTUYECKON KYyIbTYPOH
KaK CpEICTBOM  ITO3HAHUSA
MUpa,

—TOTOBHOCTb  OCYILECTBIISATh
IPOEKTHYIO u
HCCIIEN0BATENBCKYIO
JEATENBbHOCTh

MHJIVBUAYAIIBHO U B TPYIIIE.

1) 6a30BBIC JIOTUYECKUE ICHCTBHS:

BBIABJIAITHD U XapPAKTEPU30BATh CYHICCTBCHHBLIC

MPU3HAKU MaTeMaTHYECKUX 00BEKTOB,
TOHSATHHA, OTHOINCHUA MEKAY TMOHATHIMH,
(hopMyIHpOBAaTE  ONPEACICHHUS  TOHSITHIA,
yCTaHABJIMBATh  CYIECTBEHHBI  NpHU3HAK

K1accu(UKaIK, OCHOBAHUS ISl 0000IICHHS U
CpaBHEHHUsI, KPUTEPHH TPOBOJMMOTO aHAJIHN3a;
BOCIIPHHUMATh, (hopmynupoBaTh u
NpeoOpa3oBbIBAThH CYXK/CHUS: YTBEPIUTEIbHbIE
W OTpUIIATEIbHBIC, CIWHUYHBIC, YACTHBIC W
o0I111e, YCIOBHEIE,

BBISBJISITh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M M TPOTHBOpeurs B (akrax,
JaHHBbIX, Ha6J’lI0}ICHI/I${X u yTBep)K}ICHI/IﬂX,
npeajiaratb KPpUTECPpHUU JJIs1 BBISIBJICHHU I
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIL;

AejlaTb BBIBOAbI C HCIIOJIB30BAHUEM 3aKOHOB

JIOTUKH, ACAYKTHUBHBIX u HWHAYKTUBHBIX
YMO3aKJIOYEHUH, YMO3aKJIFO4YEHUN o
AQHAJIOTUH;

IPOBOAUTH CaMOCTOSTENBHO [10Ka3aTeNIbCTBa
MaTeMaTHYECKUX YTBEPXKICHUH (TIpsMble U OT
IPOTHBHOr0), BBICTPAaMBaTh AapryMEHTAIHIO,
OPUBOJUTH MPUMEPbl W  KOHTPIPHMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIC CYXKICHHUA U
BBIBOJIBI;

BBIOMpATh croco0 pemeHus ydeOHOHM 3amaun
(cpaBHHBaTh HECKOJBKO BAapUAHTOB PELICHUS,
BEIOMpaTh HamboJee MOAXOMAMIUNA C Yy4eToM
CaMOCTOATEIBHO BBIIETICHHBIX KPUTEPHEB).

2) 6a30BbIEC UCCIIEIOBATENBCKHUE JCHCTBHS:

HCIIOJIb30BaTh BOIIPOCHI KaK
HCCIICAOBATEIbCKIUIA HHCTPYMEHT —IIO3HAHM,
(dopMmynupoBaTh  BOMPOCH],  (uKcHpyrOIUE
OPOTHBOPEYHE, MPOOIIEMy, YCTAHABJIMBATH
HCKOMOC H JaHHOE, (hOPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIMIO, MHCHHE;

HPOBOIHUTH CAMOCTOSTENBHO CIUTAHUPOBAHHBIH

9KCIIEPUMEHT, UCCIIeIOBaHUE o
YCTaHOBJICHHIO 0CcOOEHHOCTEH
MaTeMaTHIECKOro o0BeKTa, SIBJICHHS,

npoliecca, BBIABICHUIO 3aBHCHMOCTEH MEXTY
00BEKTaMH, SBJICHUSIMH, MIPOLIECCAMHU;

CaMOCTOSITENFHO (HOpMyIHpOBaTh 000OIICHMS
U BBIBOABI MO pE3YNbTaTaM MPOBEICHHOIO

HAONIFOJIEHUs,  WCCIENOBAHUS,  OLIEHMBATh
JIOCTOBEPHOCTh ~ MOJYYEHHBIX  PE3YJIbTATOB,
BBIBOJIOB M 000O0IIIEHHMIA,

MIPOTHO3MPOBATH BO3MOJKHOE pasBuTHE

Mnpomnecca, a TAKXKC BbIIBUTATh IMPCATIOTOKCHU S
0 €TI0 Pa3BUTUHU B HOBBIX YCJIIOBUSIX.

OK 02 Wcnons3o0BaTh

OBnaneHre YHHBEPCaIbHBIMH TO3HABATEIHEHBIMU
NeHCTBHSIMH:
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COBPCMCHHBIC CpeacTBa

TIOKCKA, aHam3a "
HHTEPIPETALHN
nHpopmanuy, u
uH(MOPMAIMOHHBIE
TEXHOJIOTUH TSI
BBITIOTHEHHS 3a1a4
podeCCHOHATHHOMN
JIeATENBbHOCTH;

3) pabota ¢ nHpOpMAIUCHi:

BBIABIIATE Ae(DUIMTH MH(GOPMAINH, JaHHBIX,
HEOOXO/MMMBIX JUISI OTBETa Ha BOIMPOC M IS
pelIeHus 3a1a4y;

BBIOMpaTh HMHGOPMAIMI0O W3  HCTOYHHUKOB
Pas3IuIHBIX THIIOB, aHaJIM3HUPOBATH,
CHCTEeMaTH3HpOBaTh M  HMHTEPIPETHPOBATH
nHpoOpMalMIO pa3NUYHBIX BHIOB H  (HOpM
TIPE/ICTABIICHUSE;

CTPYKTYpHPOBaTh HH(OPMAIHIO, IPE/ICTABIATH
€e B PpaIMYHBIX (opMax, HILTIOCTPUPOBATH
rpaduyecky;

OlLICHMBATh HAJISKHOCTh HMH(POPMALUH IO
CaMOCTOATEIBHO cOpMyIHPOBaHHBIM
KPHUTEPHSIM.

OK 03 [IlnanupoBaTh u

peaM30BEIBAT
COOCTBEHHOE
npodeccuoHaTbHOE u
JIMYHOCTHOC Pa3BUTHUE,
TpeNPUHUMATENHCKYIO
JCATCIIBHOCTh B

npodeccuoHanbHON  cdepe,
UCIIONB30BaTh 3HAHHS  TI0
npaBoBoH ¥ (DUHAHCOBOM
IPaMOTHOCTH B PAa3IMYHBIX
KU3HEHHBIX CHTYallUsX;

6) TpyJI0BOTO BOCIIMTAHUS:

TOTOBHOCTh K TPYLY,
OCO3HaHHUE [EHHOCTH
TPYIONIO0HS,

— HHTepeC K  Pa3IUYHBIM

chepam mpodeccHOHATBHON
JACATCIBbHOCTH, CBA3aHHBIM C

MaTeMaTUKOMN u ee
MPUIIOKEHUAMM,
—  YMCEHHE COBepIIaTh

OCO3HAHHBIN BBIOOpP Oyymei
npoeccuu U peain30BbIBATh
COOCTBEHHBIC  JKU3HCHHBIC
IUIaHBI,

—  TOTOBHOCTH M CIIOCOOHOCTH K

MaTeMaTHYECKOMY
00pa3oBaHMIO U
camMo00pa30BaHHIO Ha

MIPOTSHKEHUU BCEU KU3HU,

— TOTOBHOCTH K AaKTHBHOMY

OBnazieHHe YHUBEPCAIbHBIMH  PETYISTUBHBIMU
NEHCTBUSIMHU:

1.

CaMOOpraHu3aLus:
COCTaBJISATh IJIaH, aJITOPUTM PEILIECHUS 3a7auH,
BBIOMpaTh CIOCOO pEUIeHHs C  Y4EeTOM
UMEIOIINXCS  PEeCypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH,

apryMeHTHpPOBaTh u KOPPEKTUPOBATh
BAPUAHTBl PEIIEHUH C y4EeTOM  HOBOH
nHpopmanum.

2) CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMHU MMO3HABATEIILHOM
pedekcur Kak OCO3HAHHS COBEpIIAEMbIX
JICUCTBUI M MBICIUTENbHBIX IPOLIECCOB, HX
PE3yIaBTATOB, BJIJICTh criocobamu
CaMOIIPOBEPKH, CaMOKOHTPOJS TpoIecca H
pe3yabTaTa pereHns MaTeMaTHIeCKON 3a/1a4H;
NpeABUICTh TPYOHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh TIPH DPEIICHHH 3aJa4dd, BHOCHUTH
KOPPEKTHBHI B JEATEIBHOCTh HA OCHOBE HOBBIX

Y4aCTHIO B peLieHnn 00CTOSITENbCTB, JaHHBIX, HAHJEHHBIX OMIHMOOK,
IPaKTUYECKUX 3a1aq BBISIBJICHHBIX TPYIHOCTEH;
MaTeMaTHIeCKOH —  OLICHHMBATb COOTBETCTBHE pe3yJabTaTa LENH M
HaIlPaBJICHHOCTH; YCIIOBUSIM, OOBSICHATh HNPUYMHBI JOCTHIKEHUS
WITH He JOCTIKCHUS pe3yIbTaTOB
JeATENbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLICHKY TIPHOOPETEHHOMY OIIBITY.
OK 04. DddextrBHO
< 8) LEHHOCTH HAy4YHOT O Osnanenne YHUBEPCATHHBIMH
B3aUMOJICHCTBOBATE U .
TIO3HAHUS: KOMMYHUKATHBHBIMH JIEHCTBUAMU:
paboTaTh B KOJIJIEKTUBE U )
KOMAHIIE: — c(OpPMHUPOBAHHOCTH 1) obuwenne:
’ MHUPOBO33PEHHS, —  BOCIIPUHHMATH U (POPMYIHPOBATE CY)KICHHUS B
COOTBETCTBYIOLIETO COOTBETCTBHHM C YCIOBMSMH M  LENSAMH
COBPEMEHHOMY YPOBHIO o0mIeHHs], SICHO, TOYHO, TPaMOTHO BBIPaXKaTh
pasBHTHS HaYKH u CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCHMEHHBIX

OOIIIeCTBCHHOM TIPAKTHKH,

— TIOHUMaHWE MaTEMaTHYECKOMI
HAyKH Kak chepsr
YeIIOBEYECKOM IeATENbHOCTH,
STallOB €€  pa3BUTHA H
3HAYUMOCTH UL Pa3BUTHSA
LIMBUJIH3ALINH,

— OBJIAJICHHE SI3BIKOM
MaTEeMaTUKH u

TEKCTaX, 1AaBaTh MOSICHEHHS 110 X0y peLICHHs
3aJayd, KOMMEHTHPOBaTh  ITOJYYCHHBIH
pe3yabTar;

— B XOIC 06CY)K,HCHI/I$[ 3a/laBaTb BOIIPOCHI I1O

CYIIECTBY O0OCYXJaeMOW TEMBI, MPOOIEMBI,
pemaeMoil  3ajaud, BBICKa3bIBaTh  UJEH,
HAallCTICHHBIE Ha TIOUCK peleHus,
COTIOCTABJISITh CBOM CY)KICHUS C CYKACHUSIMHU
JPYrUX y4acTHUKOB JIHajiora, OOHapyKHUBaTh
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MaTeMaTU4eCKOH KyJIbTypou
KaK CpEICTBOM IO3HAaHUS

MUpa,

TOTOBHOCTh  OCYIIECTBJISATh
MPOSKTHYIO u
HCCIIEA0BATEIIBCKYIO
JIeATENBEHOCTh

WHIUBUAYAJIBHO U B IT'PYIIIIC.

paslinyme U CXOJICTBO MO3ULIMH, B KOPPEKTHOU
dbopme GopMyITHPOBATH PA3HOTIIACHS, CBOU

BO3pa)KEHHS;

—  TIPEICTaBISATH PE3YNIBTAThl PELICHUS 33a/adH,
JKCIIEPUMEHTa,  HCCICIOBAHMS,  MPOEKTa,
CaMOCTOSITENTBHO BHIOMpATh ¢dopmar

BBICTYIUICHHUS C YUETOM 3a]1a4 MPE3CHTAIIH U
0COOEHHOCTEH ayTUTOpHH.

2) coBMeCTHas JIeSITEIbHOCTD:

— TIOHMMAaTh W WCIONB30BaTh IIPEHMYIIECTBA
KOMaHJTHOH W WHAWBHUAYAILHOW pabOTHI TpH
pelicHUH y4eOHBIX 3a7ad, MPUHUMATH IENb
COBMECTHOH  JEATENILHOCTH, IUIAHHUPOBAThH
OpTaHU3aIHIO COBMECTHOM paboThI,
pacnpenensaTh BHIbI Pa0bOT, JOrOBapUBAaThCS,
o0CyKnaTh TIpolecC M pe3ynbrar paboThl,
000011aTh MHEHHSI HECKONBKUX JTIOJICH;

— y4acTBOBaTh B TPYNIOBBIX (hopMax pabOTHI
(oOcyxneHus, OOMEH MHEHUH, "MO3rOBBIC
HITYpMBI" ¥ HMHBIE), BBINOJHATH CBOIO YacTh
paboThl ¥ KOOPAMHUPOBATH CBOM JCHUCTBHS C
llpyTI/IMI/I YjJICHaMHU KOMaHZbI, OLCHHWBATHh
Ka4yecTBO CBOETO BKJIa/Ia B OOLIMH MPOMYKT MO
KpUTEPUAM, chopMyITHpPOBaHHBIM
y'{aCTHI/IKaMI/I BSaHMOﬂeﬁCTBHH.

OBHa}IeHHe yHI/IBepcaJ'[I)HI)IMI/I perJ'IS[TI/IBHI)IMH

IEUCTBUSIMU:

3) mpunATHA ce0s U IPYTUX:

— TOHMMAaTh ¥ WCIONB30BaTh IPEHMYILECTBA
KOMaH/IHOM ¥ WHIMBUAYaJbHOW pabOoThl mpu
penieHny y4eOHBIX 3a/1a4,

— TPUHUMATH IeJIb COBMECTHOW AEATEIbHOCTH,

IVIAHUPOBaTh ~ OPTaHM3alMI0  COBMECTHOM
paboTel,  pacmpenenaTh  BHIBI  pabor,
JIOrOBapUBAThCH,

— o0cykgaTh mpolecc M pe3yiabTaT padoThl,
00001aTh MHEHHS HECKOJIBKHX JFOCH;

—  y4acTBOBaThb B TPYIIIOBBIX (opMax paboThI
(oOcyxnenusi, OOMeH MHEHU#, "MO3TrOBbIE
MITYpMBI" U UHBIE),

— BBIIONHATH  CBOIO  4YacTb  paboTBl W
KOOPIMHUPOBATh CBOM JIEUCTBUS C OPYTHMH
YJIeHaMH KOMaHJIBL,

—  OIICHMBAaTh KAauyecTBO CBOErO BKJIAJA B OOIIMHA
NPOAYKT MO KPUTEPHUSIM, C(HOPMYITHPOBAHHBIM
YYaCTHUKaMH B3aUMOJCHCTBHSI.

OK 05. OcymiecTBiars
YCTHYIO M TUCEMEHHYIO
KOMMYHHKAIIHIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanun ¢
Y4eTOM 0COOEHHOCTEH
COIIMAILHOTO B
KYIIBTYPHOT'O KOHTEKCTA;

OK 06.ITposiBsTh
TPakJIaHCKO-
MIATPHOTHYECKYIO TTO3UINIO,

1) TpaXkTaHCKOTO BOCTIUTAHUSL:
— c(hOpMHPOBaHHOCTD
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JIEMOHCTPHPOBATH
OCO3HAHHOE II0BEJCHHUE Ha
OCHOBE TPaJUIIHOHHBIX
POCCHICKHX TyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH, B
TOM YHCIIE C YYETOM
rapMOHH3AINH
MEXHAIMOHAJIBHBIX U
MEXPEIUTHO3HBIX
OTHOIIECHHH, IIPUMEHATh
CTaHAAPTHI
AQHTUKOPPYIIIMOHHOTO
TIOBE/ICHHS;

TpaXXTaHCKOH MO3UIUH
o0yyJarorerocs KaK
AKTHBHOT'O M OTBETCTBEHHOTO
YJieHa PpOCCUIICKOTO
o01ecTna,

— TpeICTaBIICHHUE 0
MaTEMAaTHUCCKIX OCHOBax
(O yHKIIIOHUPOBAHHUS
Pa3ITUYHBIX CTPYKTYP,
SIBJICHUH,

— Tporexyp TPaXKTaHCKOTO

obmectBa (BBIOODPHI, OIMPOCHI
U Ipyroe),

— yMeEHHe B3aUMOJIEIICTBOBATH C
COIMaTbHBIMU MHCTHTYTaMH B
COOTBETCTBUH c ux
(yHKIMAMU 1 Ha3HaYEHHEM;

2) MaTPUOTHYECKOTO

BOCITUTaHUS:

— cOpMHUPOBAHHOCTH
poccuiickon Ipa)KJaHCKOU
UACHTUYHOCTH,

— YBaXEHHsS K IMPOLIIOMY H
HACTOSAILEMY poccuickon
MaTeMaTHKH,

— IICHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM  POCCUICKUX
MaTeMaTUKOB M POCCUHCKON
MaTEeMaTHYSCKOM IIKOJIBI,

— MHCIOJIb30BAaHUE 3THX
JNOCTHIKEHUI B JIPYTUX
HayKax, TeXHOJIOTHsIX, cepax
9KOHOMHUKH;

3) DyXOBHO-HPaBCTBEHHOI'O

BOCIUTAHMUSA:

— OCO3HaHHE JyXOBHBIX
LIEHHOCTEH pOcCcHICKOro
Hapona,

— chopMHPOBaHHOCTD
HpPaBCTBEHHOTO CO3HAHMS,
3THYECKOTO IIOBEICHHS,

CBSI3aHHOTO C TPAKTUYECKUM
MIPUMEHEHHEM  JIOCTHKECHUH
HayKd W  JIESTENbHOCTHIO
YUYEHOTO,

— OCO3HaHHWE JUYHOTO BKJIaJa B
MOCTPOEHHUE YCTOMYHBOTO
Oymyero;

OK 07. ConeiictBOBaThH
COXPAaHEHMIO OKPY KaIOLIEH
cpensl,
pecypcocOepekeHuto,
MIPUMEHSTH 3HAHUS 00
N3MEHEHNH KJIMMaTa,
TIPUHITATIEI OEpeKITUBOTO
MIPON3BOJICTBA, (P dexTnBHO
JIEUCTBOBATH B
YpEe3BBIYANHBIX CHTYaLUsX;

7) 3KOMIOTMYIECKOr0 BOCIIUTAHNUS:

— cOpMHUPOBAaHHOCTH
SKOIIOTHYECKOU
KYIBTYPHI,
TTOHUMAaHHE
BITMSTHUA
COIMATbHO-
9KOHOMHYECKHUX
MIPOLIECCOB Ha
COCTOSIHHE
MIPUPOIHON u
COIIMAJIBHON Cpefbl,
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— OCO3HaHUE
TJ100ATEHOTO
xapakrepa
JKOJOTHUECKHUX
rpodiem,

— OpHCHTAIHs Ha
TpUMEHEHUE
MaTeMaTHUYECKUX
3HAHUU IS
pelreHust  3amad B
obmacTu
OKpYyKaromien
Cpepl,

— IUTAHUPOBAHHUE
MOCTYITKOB u
OLIEHKH ux
BO3MOKHBIX
MOCNECTBUN TSt
OKpYyKaromien
Cpebl;

OK 08. Ucnonb3oBaTh
cpenctsa pusmyueckoit
KyJ'IbTypBI JJIL COXpaHCHUA
U YKpEIUIEHUS 310pOBbs B

4) 5CTETHYECKOr0 BOCTIUTAHUSI:
— DCTETHUYECKOE OTHOIICHHE K
MHUpY, BKJIIOYas JCTETUKY

rporecce MaTeMaTH‘IeCKI/IXV

PO eCCHOHATBHOM 3aKOHOMEpHOCTeH, OOBEKTOB,
JIESATENBHOCTH 1 3ajad, 3 peleHuit,
MO AEPKAHUS paccyxJieHuH,

HEOOXOIMMOTO YPOBHS — BOCIPUUMYIHMBOCTD K
buzHIecKoi MaTEeMaTU4YCCKUM  acCleKTaM
10T OTOBIEHHOCTH; Pa3JIMYHbIX BUIOB UCKYCCTBA;

5) ¢pu3nYecKoro BOCIIUTAHHUSL:

— chopMHPOBaHHOCTb  yMEHUS
INPUMEHATh MaTeMaTH4ecKue
3HAHUSA B HHTepecax
3I0pOBOrO0 M Oe30macHOro
o0pa3a KHU3HH,

— OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3II0pPOBEIO (3OPOBOE
NHTaHUe, COAJaHCUPOBAHHBIA
peXuM 3aHATHMA M OTHbIXA,
peryasipHas ¢uzngeckas
aKTUBHOCTB ),

— (usngeckoe
COBEpPLICHCTBOBAHHUE npu
3aHATUIX CIIOPTHBHO-
0370pOBUTEIBHON
JeATENbHOCTBIO;

IIpexmeTHbIe pe3yabTaThl 0cBOeHUs YueOHOro npeamera OYIIn.03 Maremaruka:

1) BmameHue MeToAaMM JOKa3aTeNbCTB, AalTOPUTMaMU pELIEHHsS 3a/1ady; YMEHHE
(bopMynupoBaTh OMpPEIeIeHUs], AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, TPOBOJAUTH J0Ka3aTeIbHbIC
pacCcyXJIeHHUs B XOJI€ pEIlIeHU 3aa4;

2) yMeHHE ONepUpoBaTh MOHATUSAMHU: CTENEHb 4YHCIa, JorapudM YuCIa; yMEHUE
BBITIONIHATh BBIYHMCICHHE 3HAYCHUN © mpeoOpa3oBaHUs BBIPAXEHUH CO CTEMEHSIMU U
norapudmamu, MpeoOpa3oBaHus JPOOHO-PANMOHAIBHBIX BEIPAKEHUIA;

3) ymMeHue onepupoBaTh NOHATUIMU: pallMOHANIbHBIE, UPPALIMOHATBHBIE, IOKa3aTEIbHBIE,
CTETEeHHBIE, ToTapu(PpMUIEeCKHUe, TPUTOHOMETPUYECKIE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI,
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4) ymeHue onepupoBaTh MOHATUAMH: (YHKUUS, HENpepbIBHAS (DYHKLUS, TPOU3BOIHAS,
nepBooOpa3Has, ONpPEICNCHHBI WHTErpaj; yMEHHE HaXOJWUTh IMPOU3BOJHBIC AIIEMEHTAPHBIX
(byHKIUH, UCIIONIB3YS CIPABOYHBIE MaTepPHAIIbl; UCCIENOBATh B MPOCTEHIINX CIydasixX (YHKIUU
Ha MOHOTOHHOCTh, HAXOJUTh HAaHOOJIbIINE U HAMMEHBIINE 3HaYeHUs (QYHKLINN; CTPOUTH T'paduKu
MHOTOWIEHOB C HCIOJb30BAHMEM ammapara MaTeMaTU4YeCKOTO aHan3a; IPUMEHSTh
MIPOU3BOIHYIO TIPU PEIICHUH 3a7ad Ha JIBM)KEHUE; pelaTh MPAaKTUKO-OPHEHTHPOBAHHBIC 331a4H
Ha HanOOJBIINE ¥ HAMMEHBIIINE 3HAUCHUS, HA HAX0XKIEHUE MTyTH, CKOPOCTH U YCKOPEHHS;

5) yMeHHe OnepupoBaTh NOHATHAMHE: pallioHabHAst (PYHKIHWS, TOKa3aTeabHas (YHKIHS,
crereHHast (hyHKuus, JorapudmMudeckas QyHKIHsS, TPUTOHOMETpUYECKHE (YHKIMH, 0OpaTHBIE
(GyHKIMU; YMEHHE CTPOUTh TIpaduKd HM3y4eHHBIX (YHKIHUH, HCIOIB30BaTh TIpadUKu TpHU
M3YyYEHHUH TMPOLECCOB M 3aBUCHMOCTEH, NMPH PEIICHUH 3a7a4d U3 APYIHX YYeOHBIX IPEAMETOB H
3a7a4d U3 peabHOM KU3HH, BEIPAXKaTh (JOPMYIIaMu 3aBUCHMOCTH MEX/y BEIIMYMHAMHU;

6) yMeHHe peliaTh TeKCTOBBIE 3a/1a4d Pa3HBIX TUIIOB (B TOM YHCIIE HA MPOIEHTHI, IOIU 1
9YacTH, Ha JBWXKEHHE, padoTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 3a7adydl Hu3 001acTu
VIpaBJICHUS! JTMYHBIMH M CEMEHHBIMH (HHAHCAMM); COCTABIATH BBIPAKEHUS, YpaBHEHHS,
HEPaBEHCTBA M KX CHCTEMBI 10 YCIIOBHIO 3a[a4H, HCCIIEIOBATH MOJIYICHHOE PEIICHUE H OLIEHUBATh
MIPaBJIOTIOT0OHOCTD PE3YJIBTATOB;

7) yMEeHHE OTIepUpOBaTh MOHIATHSAMU: cpeHee apu(hMETHIECKOe, MEeIaHa, HAanOOJIbIIee 1
HaMMEHbIee 3HAYEHUS, pa3Max, JWCIEepPCHs, CTaHJAapTHOE OTKIOHEHWE YHCIOBOTO Habopa;
YMEHHE W3BIIEKaTh, HHTEPIPETHPOBATH WHPOPMAINIO, TPEACTABICHHYIO B TaOJHIax, Ha
Irarpammax, rpadukax, OTpakarollyo CBOMCTBA peabHBIX MPOIIECCOB U SIBIICHUIA; TPEICTABIISATH
WHGOPMAIIHIO C TTOMOIIBIO TAOJUI] ¥ IUArpaMM; UCCIIEIOBATh CTATUCTHUYECKHUE TAaHHBIE, B TOM
qrcie ¢ IPUMEHEHNEM rpauIecKux METOIOB U AIIEKTPOHHBIX CPEJICTB;

8) yMmeHue oOmepHpoBaTh TMOHATHUSIMH: CIYYalHBIM OIBIT M CIy9ailHOE COOBITHE,
BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTH C HCHOJIb30BAaHUEM
rpaguyeckuXx METOAOB; TPHUMEHATH (OPMYNIBI CIOKEHHS W YMHOXEHHUS BEPOSTHOCTEH,
KOMOMHATOpHBIE (PaKThl U (GOPMYINBI P PEIICHUH 3a7ad; OLECHUBATh BEPOSTHOCTU PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4aiiHBIMM BEJIMYHMHAMH; YMEHHE PUBOIUTH IPUMEPHI TPOSBICHU
3aKOHa OOJIBIINX YMCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUIX;

9) yMmeHHMe oOmNEpHPOBATH MOHATUSMH: TOYKAa, NpsAMas, IUIOCKOCTh, IPOCTPAHCTBO,
JBYTPAaHHBIN YToJI, CKPELIMBAIOIINECS IPSIMBIE, TApaUICIIbHOCTD U IMEPIICHIUKYISPHOCTD MPSIMBIX
U IUIOCKOCTEH, yroja MeXIy NPSMBIMH, YroJl MEXKIy HpsSMOW M IUIOCKOCTBIO, YTrOJl MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEX/Ty NMPSIMBIMH, PACCTOSIHUE
MEXIY IIOCKOCTSIMH; YMEHHE UCIIOJIb30BATh TIPH PELICHUH 3a1a4 N3y4YeHHbIE (DaKThl U TEOPEMBI
IUITAHUMETPUH; YMCHHE OLICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

10) ymeHue omepHpoBaTh MOHATHSIMHU: MHOTOTPAaHHHK, CEUYCHHE MHOTOTPAHHHKA, KYO,
napaJulesenuIe]], pu3Ma, mupamMmua, GUrypa u moBepXHOCTh BPAIICHUS, IMIIUH]P, KOHYC, IIap,
cdepa, cedeHus QUIYpHl BpalleHHUs, IUIOCKOCTh, Kacaromascs cdepbl, LIIMHIpA, KOHYca,
IUIOIIA/(b TIOBEPXHOCTH MUPAMHIBI, IPU3MBI, KOHYyCa, IIIMHIPA, IUIOMaas chepsl, 00beM Kyoda,
NPSIMOYTOJIBHOTO TapajuieNienuiesia, MUPaMuIbl, TPU3Mbl, [HIMHAPA, KOHYca, MIapa; YMEHHE
n300pakaTh MHOTOTPAHHUKH M TOBEPXHOCTH BpAILEHHS, WX CEYECHHUS OT PYKH, C HOMOUIBIO
YEepPTEeKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEICTB; YMEHHME PpAaclO3HaBaTh CUMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh IPABUIIbHbIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh MOHATUAMU: JIBKEHUE B IPOCTPAHCTBE, MOJO0HBIE (PUTYpHI B
IIPOCTPAHCTBE; UCIOJIB30BaTh OTHOIIEHHUE IUIONIA/1eH MTOBEPXHOCTENH U 0OBEMOB 101I00HBIX HUTYP
IIPU pPELIeHNUH 3a/1a4;

12) ymeHHe BBIUMCIATH F€OMETPUYECKHE BEIMYMHBI (JJIMHA, YroJl, IUIOLa/ib, 00beM,
TUIOIIA/Ib IOBEPXHOCTH), UCTIOJB3Ysl U3YUEHHbIE (POPMYIIBI U METOIbI;

13) ymeHue onepupoBaTh NOHATUAMU: MPSMOYTOJIbHASI CUCTEMA KOOPAWHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAIIPHOE IIPOU3BEICHUE, YTOJl MEX Iy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEJCHWE BEKTOpa Ha YHCJO; HAXOJUTh C MOMOINBIO H3YYEHHBIX (OpMYI
KOOPAMHATHI CEpeIMHbI OTPE3Ka, PACCTOSIHUE MEXKAY IBYMsI TOUKAMU;
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14) ymenwe BBIOMpATh TOAXOMAIIMN W3YYCHHBIA METOH JJIs PpEIICHHS 3aJ[ayuH,
pacro3HaBaThb MareMaTH4Yeckhe (akTbl W MaTeMaTUYeCKue MOJAEIH B MPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE, YMEHHE MPHBOJIUTH MPUMEPHI MATEMATHUECKUX
OTKPBITHM POCCUICKON U MUPOBOM MaTeMAaTHYECKOU HAYKHU.

15) ymenue omnepupoBaTh MOHATUSAMH: ONPEIEICHHE, aKCHUOMa, Teopema, CIEJICTBHE,
CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PAaBHOCWIIbHBIE (DOPMYITHPOBKHU; YMEHHE (POPMYTHUPOBATH
o0paTHO€ W TPOTHBONIOJIOXKHOE YTBEPXKIACHUE, TNPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BATh METOI MATEMaTHYECKOW MHIYKIIUU; TIPOBOJUTD JI0KA3aTEeNIbHBIC PACCYKICHHUS IPU
pelIeHnn 3aa4, OLEHUBATH JIOTUYECKYIO IIPABHIIBHOCTD PACCYXKICHU;

16) ymeHue omepupoBaTb MNOHATHUSMHU: MHOYKECTBO, IOJIMHOKECTBO, OIEpallMd HaJ
MHOJKECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar s OIHCAHHS
peanbHBIX TPOIIECCOB M SIBICHUA W NPH PEHICHHWH 3ajad, B TOM YHCIE M3 APYrHX y4eOHBIX
MIPEMETOB;

17) ymenue omepupoBaTh MOHATUAMU: Tpad, CBA3HBIA rpad, AepeBo, LUK, rpad Ha
TUIOCKOCTH; YMEHHE 3aJ[aBaTh W ONKCHIBATh Tpadbl Pa3IUYHBIMH CIOCOOAMH; HCIOJIB30BaTh
rpadbl Ipy peleHuu 3a1ay;

18) ymeHue cBOOOJHO OmNEpPUPOBATh IMOHSATUSMH: COUETaHHE, IEPECTAHOBKA, YHCIIO
COUEeTaHMil, YUCIIO MepecTaHOBOK; OMHOM HbI0TOHA; yMEeHUE MPUMEHITh KOMOMHATOPHBIE (PaKThI
U pacCyKIEHUs 7S pelieHus 3a1ay;

19) ymeHue omepupoBaTh MOHATHAMHU: HATYpAIbHOE YHUCIIO, IENI0€ YHCIIO, OCTATOK TI0
MOJYJIIO, PaIlMOHAJIBHOE YHCIIO0, UPPALMOHAILHOE YHUCIIO, MHOXKECTBAa HATypalbHbBIX, LIEJBIX,
palMoHANBHBIX, JCWCTBUTENBHBIX YHCET, YMEHHE WCIOJbh30BaTh NPU3HAKA JCITHUMOCTH,
HaMMEHBIIHA OOIIUIA IETUTENb U HAaMMEHbIIIee 00IIee KpaTHoe, anropuT™ EBKINIa mpH pemeHnn
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMH CUUCIICHUS;

20) ymeHue cBOOOIHO ONEPUPOBATH MOHATUSIMU: CTETIEHb C LIEJIBIM MOKa3aTeaeM, KOpeHb
HaTypaJIbHOM CTENEeHH, CTENEHb C PAlMOHAIBHBIM IOKa3aTelieM, CTENeHb C JEeHCTBUTEIbHBIM
(BemecTBeHHbIM) IOKa3aTeseM, Jorapudm duciaa, CUHYC, KOCUHYC M TaHT€HC MPOU3BOJHLHOTO
qHCcIa;

21) yMmeHue omepupoBaTh MOHATUSMU: TOXKJIECTBO, TOKIECTBEHHOE IMpeoOpa3oBaHUE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa ypaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTH YpaBHEHUH,
HEpPABEHCTB U CHUCTEM, palUOHAIIbHBIE, HPpPALUOHANIbHBIE, TIIOKa3aTeJIbHble, CTEHEHHbIE,
jorapumMuuecKue, TPUroHOMETPHUYECKUE YPaBHEHHUS, HEPAaBEHCTBA U CUCTEMbI; YMEHHUE pelllaTh
YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBI C MOMOIIBIO Pa3IMYHBIX MPHUEMOB; pellaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C MapaMeTpOM; MPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI JJIs
pelIeHrs MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3 pa3IMyHbIX 001acTell HAyKu U PeabHOM KU3HU;

22) ymeHue cBOOOJHO ONEpUPOBATh MOHATUAMU: rpaduk GyHKIHH, oOpaTHas (QyHKIHS,
KoMmo3uius (pyHKIuM, TuHeHas GyHKUMSA, KBaapatuyHas (yHKius, creneHHas (QyHKIus ¢
LeNbIM  [OKa3zarejaeM, TPUTOHOMETpHueckue (yHKIuU, oOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIMH, MOKa3aTenbHas U jorapupmudeckas GyHKIUH, YMEHUE CTPOUTH rpapuku (yHKIIHH,
BBITIONIHATH TIpeoOpa3zoBaHus rpaguKoB HYHKIIHIA,

23) yMeHue UCIoIb30BaTh rpaduku PyHKIUI A1 U3y4eHHs IPOIECCOB U 3aBUCUMOCTEN
MpU pEIIeHUH 3aJa4 U3 JPYruX Y4YeOHBIX MPEIMETOB W U3 PEabHOW >KHU3HM; BBIPAXKATh
(dbopMynaMu 3aBHCUMOCTH MEXy BETHUNHAMU;

24) yMeHue CBOOOJHO OIMEpUpOBaTh MOHATHUSMHU: YETHOCTh (DYHKIIMH, TEPUOIUIHOCTH
(GYHKIMHM, OrpaHHYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIHU, DSKCTpeMyM (GYHKIIHUH,
HaumOoJblllee YW HaWMEHbIIee 3HaueHUus (YHKIUU Ha TMPOMEKYTKE; yMEHHE MPOBOIUTH
uccienoBaHue GyHKINU;

25) yMeHHe HUCIOJIb30BaTh CBOWMCTBAa M Tpaduku (YHKIHUH IS pelIeHUs ypaBHEHUH,
HEpaBEHCTB W 3aJlady C MapaMeTpamu; M300paxarb Ha KOOPAMHATHOM TUIOCKOCTH MHOXECTBA
pelIeHnli ypaBHEHUH, HEPABEHCTB M UX CHCTEM;

26) yMeHHe CBOOOIHO OMIEPUPOBATH MOHATUSIMU: TIOCIEA0BATEIHHOCTD, apupMeTnyecKas
Iporpeccusi, TIeoMeTpuYeckass Iporpeccus, OECKOHEYHO YyObIBalolasi TIeoMeTpuYecKas
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Iporpeccus; yMEHHe 3a/1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX
opmyu;

27) yMmeHHe ONepHpOBaTh MOHITUAMHU: HEMPEPHIBHOCTh (DYHKIMHU, aCUMITOTHI Tpaduka
¢GbyHKIMHU, TIepBas U BTOpas MPOU3BOJAHAS (PYHKIUH, TEOMETPUYECKUN U (DU3UYECKHIA CMBICIT
MIPOU3BOIHOM, TepBOOOpa3HAs, OTPEICICHHBIN HHTETPAJ; YMEHHE HAXOJUTh ACUMITOTHI IpaduKa
(GyHKIMHU; yMEHUE BBIYUCISATH MPOU3BOIHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO U KOMIIO3HUIIUU
(GyHKIMH, HAXOAUTH YpaBHEHUE KacaTeIbHOH K rpaduKky QpyHKINH,

28) yMeHHE HCII0JIb30BaTh MPOU3BOAHYIO JUISl UCCIIEAOBAHUS (DYHKIUH, 151 HAXOXKIACHUS
HAWIYYIIEro PEHICHUs! B MPUKIIAJHBIX, B TOM YHCJIE COLMATBHO-YKOHOMUYECKUX U (PU3HMUECKUX
3aadax, Uil OTPEICICHUsI CKOPOCTH M YCKOPEHHs; HaXOIWTh IUIOMIATN M 00beMbl (HUryp c
MOMOIIIBI0 MHTETpajia; MPUBOIUTH MPHUMEPHl MAaTEMAaTHYECKOTO MOJCIUPOBAHHUS C IMOMOIIBIO
muddepeHnanbHbIX YpaBHEHUIM;

29) yMeHue oneprupoBaTh MOHITUAMHU: KOMIUIEKCHOE YHCIIO, COTIPSHKEHHBIE KOMIUIEKCHBIE
9Huciaa, MOIYTh W apTyMEHT KOMIUIEKCHOTO 4HCia, (opMa 3aluch KOMIUIEKCHBIX YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpHUYEcKas M  anreOpandeckas); yMeTb  I[POU3BOJUTH
apu(MeTHIECKHE JEHCTBHS C KOMIUIEKCHBIMU YUCIIAMH; TIPUBOJUTH NMPUMEPHI UCTIOIB30BaHUS
KOMIUIEKCHBIX YHCEIT;

30 ymeHue cBOOOJHO OMEpPUPOBATh MOHIATUSIMH: CpeaHEe apupMeTHUecKoe, MeAHaHa,
HauOoJIbIlIee W HaWMEHbIee 3HAYEHUS, pa3Max, IUCIEPCHs, CTAaHIApPTHOE OTKJIOHEHHE JUIs
OTIMCAHMsI YHCIIOBBIX JIaHHBIX; YMEHHUE HCCIIEJIOBATh CTaTUCTHYECKHE IaHHBIC, B TOM YHCIE C
MpUMEHEHHEM TpapUUEeCKUX METOJIOB M DJICKTPOHHBIX CPEACTB; TpadUUecKd HCCIEA0BATh
COBMECTHBIE HAOIIOJICHHUS C TIOMOIIBIO THarpaMM pacCEHBaHUs U IMHEHHOW PETPecCcui;

31) ymMeHue HaXOAUTh BEPOSITHOCTH COOBITHI C MCMOJBb30BaHUEM T'PAPUIECKUX METOJIOB;
IPUMEHATh Ul PelleHus 3a7ad (OpMyJbl CIOXKEHUS M YMHOXKEHUS BEpOSTHOCTEH, (opmymy
MOJTHOM BepoATHOCTH, (popmyny bepHymin, komOuHatopHbie (HakThl ¥ (HOPMYIBI; OIICHUBATH
BEPOSATHOCTH PEAIbHBIX COOBITHI; YMEHHE ONEpPUpPOBATH MOHATUAMM: CIydaiHas BEIMYMHA,
pacrpesielieHue BEpOSITHOCTEH, MaTeMaTH4eCKOe OKUIAHME, TUCIEePCHs U CTaHAapTHOE
OTKJIOHEHUE CIy4alHOH BEIWYMHBI, (DYHKLUH DPACHPENENCHHUs U IUIOTHOCTH PaBHOMEPHOTO,
MI0Ka3aTeJIbHOIO U HOPMAJIBHOTO PacHpeeeHH; YMEHNEe UCIOJIb30BaTh CBOMCTBA M3yYEHHBIX
pacripesiesieHui 1711 pelieHus 3a1a4; 3HaKOMCTBO € MOHATUSAMU: 3aKOH OOJIBIINX YKCEN, METO/IbI
BBIOOPOYHBIX MCCIIEJOBAHUI; YMEHUE IPUBOAUTD IIPUMEPHI NIPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOJIHBIX U OOLIECTBEHHBIX SBJICHUIX;

32) ymeHue CcBOOOJHO OINEPUPOBATH MOHATUAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMHM yroj, JBYIpaHHBIM Yros, TpeXIpaHHbIA yroi,
[epeceKaroIuecs,, MapauielbHble M CKpELMBAIOIIUEeCs MpsMble, MapajuleIbHOCTh U
NEePIEHAUKYIAPHOCTh NPSAMBIX U MJIOCKOCTEH, YroJl MEXIy MPSMbIMHU, YIOJ MEXIy MPsIMOU U
IUIOCKOCTBIO, YIOJI MEX/y INIOCKOCTSAMU; YMEHHE UCIOJb30BATh IPU PELICHUH 3a/1a4 U3y4EHHbIE
(baxThl U TEOpPEMbI INITAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MHUPE;
YMEHHUE ONEepUpOBaTh MNOHATUSAMHM: MHOTOI'DAHHUK, CEYEHHE MHOTIOI'PAaHHUKA, HPaBUIIbHBIN
MHOTOI'PaHHUK, NPU3Ma, NUpamMuaa, GUrypa U MOBEpXHOCTh BPALCHMS, IUJIUHAP, KOHYC, L1ap,
cepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHIpA, MapajulelbHble OCH WU
OCHOBAaHHIO, CEUEHHME IIapa, IUIOCKOCTh, Kacaromascs chepbl, LWIMHIpPA, KOHYCa; yMEHHe
CTPOMTh CEYEHHE MHOTOIpaHHHMKA, H300pakaTb MHOTOTPAHHUKH, (UITYphl M TOBEPXHOCTH
BpallleHHs], UX CEYEHUs, B TOM YHCJE C MOMOIIbIO JIEKTPOHHBIX CPEICTB; YMEHHE NMPUMEHSTh
CBOMCTBA T€OMETPUUECKUX (UTYP, CAMOCTOSATENBHO (POPMYIUPOBATH ONPEACTICHUS U3Yy4aeMbIX
¢buryp, BbIIBUraTh TMIOTE3bl O CBOMCTBAX U MPU3HAKAX F€OMETPUUYECKUX (UTYp, 000CHOBBIBATh
WIA ONpOBEprarh MX; yMEHHE MPOBOJUTH KJIACCHU(PUKALNIO GUTYp MO pa3IMYHBIM MPHU3HAKAM,
BBITOJIHATE HEOOXOMMBbIE JIOTIOJTHUTENbHBIE TIOCTPOCHUS;

33) ymeHue cBOOOJHO ONEPHPOBATH MOHATUAMU: IUIOMIAAb (UTYPHl, 00bEM (QUIYpHI,
BEJIMYUHA YIJ1a, PACCTOSHUE OT TOUKH JIO0 MJIOCKOCTH, PACCTOSIHUE MEX/Ty MPSIMBIMHU, PACCTOSIHUE
MEX]ly ITUIOCKOCTSIMH, IUIOIIAb Cephl, IUIOIaab MOBEPXHOCTH MUPAMHUIbI, MPU3MBI, KOHYCA,
WIMHApA, 00beM Ky0a, IpSIMOYTOJIBHOTO MapajieNenunena, TUpaMuIbl, TPU3MBbI, IHIUHAPA,
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KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHUE 00BEMOB MOJIOOHBIX QUTYD;

34) ymenue cBOOOJHO OINEPUPOBATH MOHATHAMH: JBHKCHUE, MapaJljIeNbHBIA HepeHoc,
CUMMETpPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue moaodus, mogo0HbIe
¢Gurypel; yMeHHe paclo3HaBaTh paBHbIE M TNOJOOHBIE (DUTYpBI, B TOM 4HCIE€ B IPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE HCIIOJIb30BaTh TI'€OMETPUUYECKHE OTHOLICHHS, HAXOIUTh
reOMETPUYECKUE BEMYMHBI (JUTMHA, YTOJI, TUIONAb, 00bEM) MPH PEIICHUH 33aqad U3 JAPYTUX
Y4eOHBIX IPEAMETOB U U3 PEaTbHOM KU3HU;

35) ymeHnue cBOOOJHO ONEpPUPOBATH MOHATUSAMU: MPSAMOYIrOJIbHAS CUCTEMa KOOpAMHAT,
BEKTOP, KOOPAWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA Ha
YHCII0, Pa3JIoKEHUE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOM3BEACHHE, BEKTOPHOE IPOU3BEICHHE,
YroJl MEXJy BEKTOpaMH;, yMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAWHATHBIA METOH IS
peleHus TeOMETPUUYECKHX 3aJ1a4 U 33/1a4 JPYTUX YIEOHBIX MPEIMETOB; ONIEPUPOBATH OHSATHIMHU:
Matpuna 2 x 2 u 3 X 3, onpenenuTenb MaTpULbl, FTEOMETPUUECKUN CMBICI ONIPEIEIUTES;

36) ymMeHue MOJENHPOBAaTh PEAIbHBIC CHUTyaIlMd Ha SI3bIKE MaTeMaTHUKH, COCTaBIISITh
BBIPQKCHUS, YpPaBHEHUS, HEPAaBEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3a/1a4M, HCCIEIO0BATh
MIOCTPOEHHBIE MOJICIH C MCITIOIB30BaHUEM arnapara aireOpsl, HHTEPIPETUPOBATh MOTy4EeHHBIN
pe3ysbTaT; CTPOUTh MaTEMATUIECKHE MOJIETTH C TIOMOIIHI0 TEOMETPUIECKUX TOHATHH U BEJINYHH,
pemaTh CBS3aHHBIE C HUMH IPAKTHUYECKHE 3a7adl; COCTaBJSTh BEPOSITHOCTHYIO MOJENb H
WHTEPIPETHUPOBATh TIONYYSHHBIH pe3yibTaT; pelaTh MPHKIAJAHbIE 33Ja4d  CPEACTBaMU
MaTeMaTHYEeCKOTO aHaJIN3a, B TOM YHCJIE COITUATEHO-IKOHOMUYECKOTO B (PM3UYECKOTO XapaKTepa;

37) ymeH#e BBIOMPATh ITOAXOSAIIAN METO/ TSI PEIICHUS 3a/1a9i; TOHUMaHHE 3HAYMMOCTH
MaTeMaTUKd B HW3YYCHHH NPUPOIHBIX M OOIIECTBEHHBIX IPOIECCOB M SIBICHUH; YMEHHE
pacrio3HaBaTh TPOSIBIICHHE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHE MPHBOJUTH ITPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUUCKON U MUPOBOM MAaTEMATUUYECKON HAYKH.

3. COAEP)XAHHUE YYEBHOT'O IIPEAMETA OVYIIIL03 MATEMATHKA
(YI'JIYBJIEHHBIN YPOBEHD)

1. Ywucna v BoIYMCICHUS

Panmonanpublie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, MPOIIEHTHI, OECKOHEUHbIE
nepuoauueckue qpoou. [Ipumenenue qpodeii U MPOLEHTOB JUIsl pellIeHUs MPUKIATHBIX 3a1a4 U3
Pa3IMYHBIX OTpaciel 3HaHUW U peabHOU KU3HHU.

JeiictButenpubie  uucna. PannoHanbHbIe u UppalMOHANIbHBIE  YHUCIA.
Apudmernueckue onepanuu ¢ IeHCTBUTEIbHBIMYI YUcIaMU. Moynb IeHCTBUTEIBHOTO YKCIa U
ero coiictBa. [IpuOnkE€HHbBIE BHIYMCICHUS, IPABUIa OKPYIJICHUS, IPUKHUIKA U OI[CHKA
pe3ynbTaTa BRIUYUCICHUN.

Crenens ¢ nenbiM nokazateneM. bunom Heiotona. Mcnonb3oBanue noaxosiieit popmbl
3aMMcy JeMCTBUTENBHBIX YHCEN [Tl pEIICHUs MPAKTHUECKUX 3a/1a4 U TPECTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HATYpAIbHON CTENICHU U €r0 CBOMCTRA.

CreneHpb ¢ palMOHANBHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JCWCTBUTEIHHBIM
MOKa3aTeseM.

Jlorapudm yucna. CoiictBa norapudma. JleciTHuHbIE U HaTypalbHbIE TOTapU(MBI.

CuHyC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
ApPKTaHI'€HC YHCIIOBOTO apryMEHTA.

2. YpaBHeHHUS U HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHBIE TPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPABHEHHUS.

PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-ciieicTBUs. HepaBeHCTBO, pelenue
HEpaBEHCTBA.

OCHOBHBIE METO/IBI PEIICHUS IeNbIX U APOOHO-PAIIMOHATIFHBIX YPaBHEHUN U HEPABEHCTB.
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MHorousneHs! 0T OJHOM EpEMEHHOU. JleieHre MHOro4IeHa HA MHOTOWIEH C OCTaTKOM.

Teopema be3zy. MHOTOUIEHBI C LENbIMH KO3 PULIHEHTAMH.

Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BRIPAKCHHIA, COACPIKAIINX CTENICHU U KOPHH.

WppanmonansHbie ypaBHeHHs. OCHOBHbBIE METO/Ibl PELLICHUS UPPALIMOHATIBHBIX
YpPaBHEHUU.

[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHbIX YPAaBHEHUH.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIMX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIE METO/IbI PEIICHHS JIOTAPUPMHUECKIX
YPaBHEHUM.

OcHoBHbI€ TpUroHomeTpuueckue gpopmysnsl. [IpeobpazoBanne TPUTOHOMETPUYECKUX
BBIpaXXEHUI. Perienne TpuroHoMeTpuyeCcKux ypaBHEHHM.

Pemrenne cucrem nMMHENHBIX ypaBHEHUN. MaTpuia cUCTEMbI TUHEHHBIX YPAaBHEHUM.

Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUI CMBICT U CBOMCTBA, BEIYUCICHUE €T0
3HAYEHUS, IPUMEHEHHE ONPEIENUTENS ISl PELIEHNs CUCTEMBI IMHEHHBIX ypaBHEeHUH. Pemienne
MPUKJIAJHBIX 3a/1a4 C MOMOIIBIO CHCTEMBI JINHEHHBIX YpaBHeHUH. VccienoBanue nmocTpoeHHON
MOJIENU C TIOMOIIBI0 MAaTPHUIL U OTIpEETUTENEH.

[TocTpoenne MmaTeMaTHYECKUX MOJIENIEN peaTbHOM CUTYAllMH C IIOMOIIbIO YPABHEHUHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEILIEHUI0 MaTeMaTUYECKUX 3a/1a4 U
3a]1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U peaIbHOM JKU3HMU.

3. @yHknuu ¥ rpadpuxku

OyHKIMA, cnocoObl 3amaHus (QyHKUU. B3anmHo oOpatHble ¢yHkiuu. Kommosurus
dbyaknuii. ['paduk yakumm. InemenTapHbie TpeoOpa3zoBanus rpaduKoB QyHKITHIA.

OO6umacth onpeneneHuss 1 MHOXKeCTBO 3HaYeHUH GyHkiuu. Hymm dyuakauu. [TpomexyTku
3HakonocTossHCcTBa. YUETHple M Heu€THble QyHKuuu. Ilepumognueckue ¢ynkuuun. Ilpomexyrku
MOHOTOHHOCTH (PyHKIMH. MakcumMymMbl 1 MUHUMYMbl QyHKIMH. Haubosbiiee U HauMeHbllee
3Ha4eHUs (QYHKIUHN HAa IPOMEKYTKE.

JIuneiliHas, KBagpaTUUHast U JpoOHO-IMHENHHast QyHKLIMHU. DJIeMEHTapHOE UCCIeI0BAHUE U
IIOCTPOEHHE UX I'PaHKOB.

CrenenHas (GyHKIUS C HATYpaJbHBIM M LIENbIM IToKa3aTeneM. E€ cBoiicTBa u rpaguk.

CBoiicTBa U rpauk KOpHs n-0i CTENEHN KaKk (YHKIMU OOpaTHON CTENEHH C HATypaJIbHbIM
II0Ka3aTEeJIEM.

IToka3zaTenbHas U Jorapupmuueckas GyHKIUH, UX CBOMCTBA U rpaduku. Vcnoas3oBanue
rpaduKoB QYHKIUH JUId peleHus ypaBHEHUH.

Tpuronomerpuyeckass OKPY)KHOCTb, OIpPEIEICHHE TPUTOHOMETPUUECKUX (QYHKIHIL
YHCJIOBOTO apryMeHTa.

OyHKIIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX MpoLieccax U siBIeHUsX. [ paduku pearbHbIX
3aBUCUMOCTEN.

4. Havyana MaTeMaTH4YeCKOI0 aHAIU3A

[TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHNUS MTOCTeI0BaTeNbHOCTEW. MeTo MaTeMaTuyecKon
UHAYKIAA. MOHOTOHHBIE M OTIPAaHUYEHHBIE IOCIEN0BATENBHOCTH. MCcTOpUS BO3HUKHOBEHMS
MaTeMaTH4YeCKOTO aHaIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudpmernueckass U TreoMeTpUuYecKass mIporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBAroOIEeH reoMeTpUYecKON MPOrpeccHH.
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JIuHEeWHBI1 M OKCHOHEHUHUAIbHBIM pocT. Ywucio e. DopMyna CIOXKHBIX IPOLUEHTOB.
Hcnonp3oBanue Nporpeccuu Uisl pelieHns pealIbHbIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepbiBHble QyHKIMM W HX cBOMcTBAa. Touku paspbiBa. ACHUMNTOTHI T'paduKOB
¢bynkuuii. CBoiicTBa (pyHKIMI HENpPEpBHIBHBIX Ha OTpe3ke. MeToJ] MHTEPBAJOB JUIS pEIICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HETPEPHIBHBIX (DYHKIIUH JUTS peIIeHH 3a/1a4.

[TepBas u BTOpas mpousBoaHbIe GyHKIMH. OnpeaeneHne, reOMeTPUIeCKU U GU3MUECKHUI
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKy QyHKIHH.

[IpousBoHbIe 3eMeHTapHbIX QyHKUIKN. [Ipon3BogHAs CyMMBI, IPOU3BEACHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

5. MHoxecTBa 1 JIOTHKA

MHOoxecTBO, orepaluy HajJ MHOXKECTBaMH M UX CBoMcTBa. Jlnarpammel Ditniepa— Benna.

[IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO arlnapara Jjisi ONMCaHUs pealibHbIX IPOIIECCOB
U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX Y4eOHBIX IPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTEeMaTUYeCKOTO  OObBEKTa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE YPABHEHHS.

Harypanbubie u mensie uyucna. [lpumeHeHune NpU3HAKOB JAEIMMOCTH LENbIX YHUCEI,
HanOopmuii oot nenutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (namee — HOK),
OCTaTKOB I10 MOAYIIO, anroputMa EBkinaa 11 pemienus 3a/1a4 B LEJIbIX YHCIax.

KommnekcHpie uncna. AnreOpanueckas U TpUTOHOMeTpudeckas (opMbl 3amucu
KOMIIJIEKCHOTO 4Yncia. ApupMeTHUecKue onepanuu ¢ KOMIUIEKCHBIMU dnciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YKCEJI Ha KOOPJIMHATHOW miockocTu. @opmyna Myaspa.

KopHu n-o#1 creneHu u3 KOMIUIEKCHOTO yHcia. [I[puMeHEHNe KOMIUIEKCHBIX YHMCEN VIS
penieHus pU3NYecKux U reOMETPUUECKHX 3a1a4.

6. YpaBHeHHs M HEPaBeHCTBa

Cucrema 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI -
cnencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT160p KOpHEHl TPUTOHOMETPUYECKUX YpPaBHEHUN C MOMOIIbIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH. PernieHne TpuroHoMeTpu4eCcKux HEpPaBeHCTB.

OcHOBHBIE METO/IbI PEIIEHUS TOKA3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJbl  pELIEHUS CHUCTEM W COBOKYNHOCTEH  palMOHAJIBbHBIX,
MppalMOHANILHBIX, MOKA3aTEeNbHBIX U IOTapU(MUYECKUX YPaBHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a/ady U
3ala4 M3 pazNUYHBIX oOJacTed HAyKd W peajdbHOW JKU3HHM, HHTEPHpETars MOJy4EeHHBIX
pe3ynbTaToOB.

7. ®OyHkuuu v rpaguku

I'padux xommozunuu GyHKuA. ['eomeTpudeckne oOpa3bl ypaBHEHUI M HEPaBEHCTB Ha
KOOPJIMHATHOMN TUIOCKOCTH.

Tpuronomerpuueckue GyHKIIUHN, UX CBOICTBA U rpaduKy.

I'paduueckue MeTOIbI peIIeHUs ypaBHEHMH M HepaBeHCTB. I'paduueckue MeTombl
pelIeHns 3a1a4 ¢ napamMeTpamH.

Hcnonb3oBanue rpadukoB (QyHKIMHA A7 MCCIEAOBAaHUS IMPOIIECCOB U 3aBUCHMOCTEH,
KOTOpPBI€ BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U pealbHON KU3HU.

8. Havana MaTeMaTH4eCKOro aHAJIN3a
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[TpumeneHre NPOU3BOTHON K UCCIICAOBAHUIO (DYHKIIMI HAa MOHOTOHHOCTD U 3KCTPEMYMBI.

Haxoxxnenne HamOOJIBIIET0 W HAMMEHBIIETO 3HAYCHWH HENpPEepbIBHONH (YHKUIMU Ha
OTpE3KE.

[IpumeHeHre NpPOU3BOAHON ISl HAXOXACHUS HAWIIYYIIErOo PEIIEHUS B IPHUKIATHBIX
3a/a4yax, JJs ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs Ipolecca, 3aJaHHOro (opMysaod WU
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MEPBOOOpa3HBIX. [lepBoOOpa3HBIC 3IIEMEHTaPHBIX
¢bynkuuii. [IpaBuiia HaxX0XA€HUS TIEPBOOOPA3HBIX.

WNHuterpain. ['eomeTprdeckuil CMbICI MHTETpasia. Berauciienre onpeaenéHHoro nHrerpaina
o ¢popmyne Herorona—Jleli6Huma.

[Ipumenenne wuHTErpajia s HaXOXIEHMS IUIOIIAJEH IJIOCKUMX (QUryp M 0O0bEMOB
r€OMETPUYECKUX TEJ.

[Ipumeps! pemenuii AU depeHnanbHbIX ypaBHEHHH. MareMaTnueckoe MOJeTMpoOBaHNe
peaJIbHBIX MTPOLIECCOB C MOMOIIBIO AUPPEpEeHIINATbHBIX YPABHEHHH.

9. IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHUSA cTepeOMeTpUH. Touka, mpsiMasi, III0CKOCTh, MPOCTPaHCTBO. [loHATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacnosnokeHne npsMbIX B IPOCTPAHCTBE: NEPECEKAOIINECS, TapAJIEIbHbIE U
cKpeluBaromuecs npsamele. [IpusHaku ckpenuBaronmxcs npsaMoix. [lapanaenbHOCTh TPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE: MapauIeNIbHBIE MPSIMbIE B IIPOCTPAHCTBE, MAapPaJUIEIbHOCTh TPEX
OpSMBIX, MApaUIEJBHOCTh HpsMOM M IockocTd. [lapamnensHoe W LEHTpalbHOE
IIPOEKTUpPOBaHUE, H300paxkeHue Guryp. OCHOBHBIE CBONCTBA MapauIEIbHOTO MPOEKTUPOBAHMUS.
N3obpaxenue ¢uryp B mapawiebHON MPOEKIMH. YTIIBI C COHAITPABICHHBIMH CTOPOHAMH, YTOJI
MEXAY IPSIMBIMHA B IpOCTpaHcTBe. IlapamienpHOCTh IUIOCKOCTEH: MapajuieibHBIE IIOCKOCTH,
CBOMCTBA MapaJlJIeIbHBIX MIOCKOCTEH. [IpocTeiimue mpocTpancTBeHHBIE (UTYPHI HA TIJIOCKOCTH:
TETpadp, NapauIeIeUIe], IOCTPOCHNUE CEUECHUN.

[lepneHIUKyIApHOCTh HPSAMOM UM IIOCKOCTH: IEPHEHAMKYISIPHBIE IpsMBIE B
IIPOCTPAHCTBE, IPAMBIE MapAJUICIbHbIE UM IEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
NEPIECHIUKYIIIPHOCTH MPSMON U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHANKYIIAPHOM INIOCKOCTH.
OproroHanbHOe NpOEKTUpOBaHUE. [lepneHAMKYNIsp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO
IUIOCKOCTH, PAacCTOSIHUE OT IMpsIMOM 10 IUIOCKOCTH, HPOEKIMs (UIyphl Ha IUIOCKOCTb.
[lepneHIMKYJIAPHOCTD IJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIIPHOCTH JBYX IIOCKOcTel. Teopema
0 TPEX NEPIECHIUKYJIIIpax.

VYTIIBI B IPOCTPAHCTBE: YroJl MEXKY NPSAMOM U IIJIOCKOCTBIO, IBYTPAHHBIN YrOJI, IMHEHHBIN
yroyl ABYIpaHHOTO yria. TpéxrpaHHblii M MHOrorpaHssle yribl. CBONHCTBAa IUIOCKHX YIJIOB
MHOTOrpaHHoro yria. CBOWCTBA IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHUHYCOB U CHHYCOB JUISl TPEXTPAHHOTO YyIJIa.

10. MHOrOrpaHHMKHU

Bunael MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosibHas npusma,
npsiMasi ¥ HAKJIOHHAs MPU3MBbI, O0OKOBasl U MOJIHAS IOBEPXHOCTh MPU3MBI.

[Tapannenenunen, NpsAMOYTOJIbHBINA NapajljiesIeNuNen U ero cBoiicrsa. Kparuaiimue nytu
Ha MOBEPXHOCTH MHOrorpanHHuka. Teopema Oiinepa. IlpoctpancrtBenHas teopema Iludaropa.
[Mupamuaa: n-yrosipHas mUpamMujaa, MpaBWiIbHAs M yceu€HHas nupamuzabl. CoiicTBa pébep u
OOKOBBIX TpaHel MpaBUIbHON nupamuIbl. [IpaBUIbHBIE MHOTOTPAaHHUKHU: MIPaBUIIbHAS IPU3Ma U
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NpaBUIbHAs NMUpPaMUJAA, MPaBHIbHAs TPEYrojbHas MUPaMUAAa W TPABUWIBHBIA TETpasap, Kyo.
[IpencraBienue o NpaBUILHBIX MHOIOTPAHHUKAX: OKTa3/p, JOAEKadAp U UKOCASP.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaronanu, yribl. [lnomans 60xkoBo#
MIOBEPXHOCTH U MOJTHOW MOBEPXHOCTHU MPSIMOM MPU3MBI, IJIOIIA/Ib OCHOBaHUM, TEOpeMa 0 OOKOBOA
MIOBEPXHOCTU MpsAMOM mpu3Msbl. [lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTU MPABUIIbHOMN
MMpaMH/ibl, TEOpEMa O IO U YCEUYEHHON TUPaMU/IbI.

CuMMeTpHust B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPABHWIbHBIX MHOTOI'PAaHHUKOB.
CuMMeTpuss B MpaBUIbHOM MHOTOIPAHHUKE: CHUMMETpHUS Mapajliesienumea, CUMMETpUs
IIPaBUWJIbHBIX MIPU3M, CUMMETPUS IPAaBUIbHON TUPAMHU/IBL.

11. BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUTMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJIEHHbIE W MPOTUBOMOJIOXKHO HaIlpaBJI€HHbIE BEKTOpPbHI. PaBeHCTBO
BEKTOpOB. [IeHCTBUS C BEKTOpaMM: CIIO)KEHHWE U BbIUUTAHUE BEKTOPOB, CyMMa HECKOJBbKHUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncio. CBOMCTBA cliokeHus: BeKTopoB. CBOIICTBA yMHOKEHUS
BeKTOpa Ha yKcio. [IoHsATHEe KoMIUTaHapHbIE BEKTOPHI. [Ipu3HaKk KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema o pa3joXKeHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpssMoyronsHas cuctema KoopauHaT B npoctpaHcTBe. KoopanHatel Bektopa. CBA3b
MEeXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATAMU TOYEK. YTOJI MEXIy BekTopaMu. CKalspHOe
MIPOU3BEICHNE BEKTOPOB.

12. Tesia BpaleHus

[lonsTHs: UMAMHApPUYECKas TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTh, cdepuyeckas
MMOBEPXHOCTh, 00Opa3yroIIe MoBepxHocTel. Tena BpaieHus: UINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumuoe pacrnosioxkeHue chepbl M MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe.
N3obpaxenue Ten BpaiieHus Ha IIocKocTy. Pa3pépTka mummHapa u koHyca. CumMmerpus chepbl
U mapa.

O06béM. OcHoBHBIE cBolicTBa 00BEMOB Tenl. Teopema 00 00BEME HPAMOYTOJBHOTO
napajuiefienunena U ciencTBus u3 He€. OO0bEM MPsAMOM M HAKIOHHOW MHPU3MBI, LHUIHHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U mapoBOro CerMeHTa.

KoMOunauu Tten BpaieHuss U MHOrOrpaHHUKOB. [Ipu3ma, BhucaHHas B LWJIMHID,
omucaHHas okoJio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsbl I0CKOCThIO. [IoHATHE MHOTOIPaHHKKA, OIIMCAHHOTO OKOJIO cpepsl, chepbl, BIUCAHHOHN B
MHOT'OTPaHHUK WJIU TEJIO BPAlllCHUS.

[Tnomaas MOBEpXHOCTH IUJIMHAPA, KOHYyca, Iuomans cepol u e€ yacteir. [lomobue B
npoctpanctBe. OtTHomieHne OOBEMOB, IUIOIIAJAEH MOBEPXHOCTEH MOJOOHBIX  (UTYD.
[IpeoOpazoBanue momobus, romoTeTHs. PerneHuwe 3amad Ha IJIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUUYECKUX METOOB.

IlocTpoeHne cedeHMI MHOTOTPAaHHMKOB W TEl BpPALEHUSA: CEUYEHUS IWINHIpA
(mapayuienbHO M NEPHEHIMKYISIPHO OCH), CEYEeHHUs KOHyca (mapayieIbHOe OCHOBAHHUIO U
IPOXOJsIee yepe3 BEpIIMHY), CEUEHHS Ilapa, METOJAbl MOCTPOEHUS CEYEHMH: METOJ CJEIOB,
METOJi BHYTPEHHETO IPOEKTUPOBAHNUS, METO/] IEPEHOCA CEKYILEN TUIOCKOCTH.

13. BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTse. Onepannn Haja BEKTOpaMH. BEKTOpHOE yMHOKEHHE BEKTOPOB.

CBolicTBa BEKTOPHOTrO YMHOkeHUs. [IpsimMoyronbHas cucreMa KOOpIMHaT B IPOCTPAHCTBE.

Koopaunatsl BekTopa. Pa3noskenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBINA METOT
IIPU pELICHUH T€OMETPUUECKUX 3a/1ad.
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14. /IBnkeHns B IPOCTPAHCTBE

JBuxenus npoctpancTBa. OtoOpaxkenust. J[BrmkeHus u paBeHcTBO ¢puryp. Obmue cBoiicTBa
JBH>KEHUW. Buabl NBMKEHUN: MapaulelbHbIA IEPEHOC, LUEHTPAJIbHAS CUMMETPHS, 3€pKajbHAas
CUMMETpHsL, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus momodus. [Ipsmas u cdepa Ditnepa.
15. I'pa¢, cBsi3HbI# rpag, myTH B rpade:

Huxoe! u nenu. CreneHpb (BaJIGHTHOCTH) BepIIHHEL. I 'padbl Ha utockocTu. [lepenssi.

CrydaiiHple SKCTIEPUMEHTHI (OTBITHI) U CIy4allHbIE COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxonpl). BepodTHOCTh cilydaliHOTO COOBITHS. BIM30CTh 4acTOTBI U BEPOSTHOCTU COOBITHH.
CrnyyaiiHble ONIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITHUSIMHU.

Omneparuu HaJ COOBITHSMU: TIEpECeUCHUE, 00bEIMHEHNE, TPOTHUBOIIOJIOKHBIE COOBITHSI.

Huarpammsl Diinepa. @opmyiia CI0KEeHUs BEPOATHOCTEN.

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBo CilydallHOrO 3KCIIEpUMEHTA.

®dopmyna nonHO# BeposTHocTU. Dopmyna baiteca. HezaBucumeblie coObITHS.

bunapHplii cimywailHbIE ONBIT  (WMCIHBITaHME), Yycnmex U Heyaada. HesaBucumbie
ucnelTanud. Cepusi HE3aBUCUMBIX UCIIBITAHUMN /10 mepBoro ycrexa. IlepecranoBku U paxTopual.
UYucno coueranuit. Tpeyronpuuk [lackans. ®opmysna Ounoma HeroToHa.

Cepust He3aBUCHMBIX ucnblTaHui bepuymnu. Coy4aiiHelii  BBIOOp W3  KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. Pacrnipenenenue BepositHOcTel. Jlmarpamma pacnpenesneHus.
Onepanuu  Haj ciaydyallHBIMM BeIWYMHAMHU. buHapHas cioywaiiHas BenwuuHa. [Ipumepst
pacnpeeneHui, B TOM YHCIIie TeOMETPUUYECKOE U OMHOMHUAIIBHOE.

CoBMeCTHOE paclpeliesieHue JBYX CIIy4allHbIX BeJIW4YuH. HeszaBuUCHMBIE CllydailHbIe
BEJINYMHBI.

MareMaTtnueckoe OXHUIaHUE CIY9alHOW BenMuuuHbl (pacnpenenenus). [Ipumepsr
MIPUMEHEHHs] MaTEMaTUYECKOTO 0KHIaHus (CTpaxoBaHUe, JoTepes). MareMaTuyeckoe OxKuAaHne
OMHApHOW CIIy4aliHOW BEIWYWHBI. MaTeMaTH4YeCKOe OXXHUJAHUE CYMMBI CIIyYallHBIX BEJIMYHH.
Marematuueckoe 0OXUAaHUE TEOMETPUUECKOTr0 U OMHOMUAIBLHOTO pacipeeseHui.

Jluciepcusi W CTaHAAPTHOE OTKJIOHEHHUE CIIy4alHOW BeNWYUHBI (pacrpeaeseHus ).
Jucnepcusi OMHApHOW ClydyalHOW BEIWYWMHBL. MaTeMaTHuecKoe OXHUIaHUE TPOU3BEACHHUS W
JUCIIEPCUS] CYMMBI HE3aBHCUMBIX CIydalHbIX BEJIMYUH. [[ucniepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMHUABHOTO pachpeneneHus. Jucnepcus W CTaHIApPTHOE OTKIOHEHHE T'€OMETPUYECKOTrO
pacrpeneneHus.

HepasencrBo YeOwmméBa. Teopema YebObiméBa. Teopema bepnymnu. 3akoH OoJbIINX
gyucen. BpiOopouHblli MeTon uccienoBaHuil. BwiGopounble xapaktepucTuku. OleHUBaHUE
BEPOSITHOCTH COOBITHS 1O BBIOOPOUHBIM JaHHBIM. [IpoBepka MpoCTEUIINX TUIIOTE3 C MOMOIIBIO
M3YUYEHHBIX pacipeieIeHu.

HenpepriBHble ciydaiinble BenuuuHbl. [Ipumepbl. DyHKIUSA NIOTHOCTH BEPOSTHOCTH
pacnpeneneHus. PaBHOMepHOEe paclpeneieHue M €ro CBOWCTBA. 3ajaud, NPUBOAALIUE K
II0Ka3aTE€JIbHOMY PpACIpENEICHNUI0. 3aJaud, NPUBOASIIME K HOPMAJIBHOMY pAaclpeEAeIeHUIO.
@OyHKIUSA TJIOTHOCTH BEPOATHOCTH IOKA3aTENIHOIO pachpeeneHus, (QYHKUIUS IIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO pacnpezeneHuss. DyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacnpeneneHusl.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amayd, NPUBOJAIINE K
pactpenenenuto [Iyaccona.
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KoBapranuss 1ByX CilydalHbIX BEJIWYMH.

Koaddunment nuneitHONH KOppeisuuu.

CoBmecTHBIC HAOMIONCHHS JBYX BeIHMUMH. BbiOopouHblit K03 dumenT koppemsiunu. Paznnane

MEXKy JMHEHHOM CBS3bI0 M INPUYMHHO-CIICICTBEHHON CBs3bI0. JIMHENHHas perpeccus, METO.

HaNuMCHBIINX KBAIPaTOB.

B ¢denepanpHbIX W pPETHOHANBHBIX MPOLEAYPAaX OICHKH KadecTBa OOpa30BaHHS
HCIIOJIB3YeTCS TIEPEUCHb (KOAU(UKATOP) paclpeIe]ICHHBIX TI0 KJIacCaM IMPOBEPSIEMBIX TPeOOBaHUM

K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNIbHON IPOrpaMMbl

00pa30BaHUs U IEMEHTOB CO/ICPXKAHUS 110 MaTeMaTHKe.
[IpoBepsiembie TpeOOBaHMSI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOU
nporpaMmsl (10 kiacc).

Konx
MIPOBEPSIEMOTO
pe3ynbpTara

[IpoBepsiemble peagMETHBIE PE3YIIBTAaThl 0CBOCHHS OCHOBHOM
00pa3zoBaTeabHON MPOTPAMMBI CpPETHEr0 00111er0 00pa30BaHUs

1

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBarh NOHATHUSMHU: pPALMOHAIBHOE M JEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! M IECATUYHAS JPOOb, MPOLIEHTHI

1.2

Boimonuate  apudMernyeckue  Oomepalud € palMOHANIbHBIMHU U
JNENCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonHaTs npuOnnkeHHbIE BHIYUCICHUS, UCIONb3YsI IPaBHIIa OKPYITICHHUS,
JieNaTh MPUKHUJIKY U OLIEHKY Pe3ylibTaTa BhIUYMCIICHUI

1.4

OnepupoBarh MOHATHUSAMH: CTETICHb C IIEJIBIM TTOKa3aTeaeM, CTaHIapTHas
(dbopma 3ammcu NEHCTBUTEIHLHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTETICHU;
HCIIOB30BaTh MOAXOAAIIYI0 (OpMY 3amuch JEHCTBUTEIBHBIX YHCEN IS
pelieHus MPaKTUYECKHUX 3a/1a4 U MPEACTABICHUS JaHHBIX

1.5

OnepupoBarh NOHATUSMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJILHOTO yIa;
UCIIONB30BaTh  3alUCh  [POU3BOJBHOIO  yIiia  uepe3  oOpaTHbIE
TPUTOHOMETpUYECKUE (DYHKIIHH

ypaBHeHI/ISI 1 HCPAaBCHCTBA

2.1

OHCpI/IpOBaTB MOHATHUAMU: TOXKIACCTBO, YPABHCHUC, HCPABCHCTBO, LCIIOC,
paloOHaJIbHOC, HUppaiHOHaJIbHOC YpaBHCHHC, HCPABCHCTBO,
TPUTOHOMETPUUCCKOC YPABHCHUC

2.2

BoinonuaTe mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHHUH U pelaTh
TPUTOHOMETPUUECKUE YPABHEHUS

23

BbInonHATe peoOpa3oBaHus LENbIX, pallMOHAIBHBIX U UPPAlMOHATBHBIX
BBIPQKEHUII M pellaTh OCHOBHBbIE THUIMBI LENbIX, PAaLUOHAIBHBIX U
UppalMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB

2.4

HpI/IMeHHTL YpaBHCHUSA W HCPABCHCTBA JIA PCIICHHUA MATCMATHYCCKUX
3alaq 1 3a71a4 U3 pas3JIMYHbIX obOnacreit HAyKu U pCaHLHOﬁ KHU3HHU

2.5

MO)IeJ'II/IpOBaTL PCaJIbHBIC CUTYAllUM HaA A3BIKC anre6p£,1, COCTaBJIATDH
BbIPpAKCHUA, YpPAaBHCHHA, HCPABCHCTBA IO YCJIOBHUIO 3aJa4M, HCCICAOBATH

cpemHero oOiero
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MMOCTPOCHHBIC MOACIN C UCIIOJIB30BAHUEM allliapara anre6pbl

3 OyHKIMH U TpapuKH
OmnepupoBarhs MOHATUSAME: (PYHKIHSA, CIOCOOBI 3a7aHusl QYHKIMHU, OOIACTh
3.1 OTIpeNeNIeHUs] W MHOXKECTBO 3HaueHW (yHKIWH, Tpaduk QyHKIHH,
B3aUMHO 0OpaTHbIE PYHKIIMH
39 OmnepupoBars MOHATHSAMHU: YETHOCTh M HEYETHOCTh (QYHKIHUH, HYIH
’ (GYHKITUH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA
33 Wcnonb3oBath rpaguku GyHKUKN U1 pellIeHNs ypaBHEHUN
34 Crpouts u unrath rpaduKy JTMHEHHON QYHKIINHU, KBaJpaTUYHON (PYHKLINH,
' CTENeHHOM (DYHKLMHU C IEJIBIM MT0Ka3aTeleM
Ucnonw3zoBats rpaduku GyHKIUE YIS UCCIENOBAaHUS IIPOIECCOB U
35 3aBHCUMOCTEH TIpW pEIICHWH 3a/ad M3 JAPYTUX Y4eOHBIX IMPEIMETOB H
' pearbHOW  JKM3HM, BBIpaXaTh (OPMYJIaMH  3aBUCUMOCTH  MEXIY
BEJITMYUHAMUA
4 Havanma Mmaremarnyeckoro anaimsa
41 OnepupoBarh NOHATHUSAMHU: TOCIEAOBATEIBHOCTh, apupMeTHuecKas u
' reoMeTpuuecKas mporpeccuu
49 OnepupoBarh MOHATHSAMHU: OECKOHEUHO YOBIBaIOIasi TeoMeTpuyecKas
' nporpeccus, CyMmMa OECKOHEYHO YOBIBAOIIECH T€OMETPUICCKOM TPOTPECCUU
4.3 3amaBarh MOCIEAOBATEILHOCTH PA3IMYHBIMU CITOCOOAMH
44 Hcnonws3oBaTh CBOMCTBA IOCIENOBATEIBHOCTEH W MPOTPECCHM IS
' pelIeHUs pealbHbIX 33a/1a4 MPUKIIAJHOTO XapaKTrepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBarh MOHITUSIMU: MHOXKECTBO, ONIEPALIUU HAJl MHOXKECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JUisi  OMHCAHHS
5.2 pealIbHBIX MPOLIECCOB U SBJICHUM, IPH PEIICHUU 3324 U3 JPYTrUX y4eOHBIX
IPEIMETOB
53 OnepupoBarh  TMOHATUSIMU:  ONpeAENCHHE, TEeOpeMa,  CIIEACTBHE,
' JI0Ka3aTeIbCTBO
6 Teopus BeposTHOCTEH U CTATUCTHUKA
6.1 UuTare U CTPOUTH TAONIHUIIBI U JHArPaAMMBbI
6.2 OnepupoBarh  NOHATUSAMM:  CcpeJHee  apudmeTHyeckoe, MenuaHa,
' HauOoJIbIlIee, HAMMEHbIIIee 3HaUeHHUe, Pa3Max MacCHBa YHUCIIOBBIX JTaHHBIX
OmnepupoBarh MOHATHAMU: CIyYalHBIM SKCIIEPUMEHT (OMBIT) U CIydaifHOe
6.3 coObITHE, 2JeMEHTapHOEe COOBITHE (PIEMEHTAPHBI HCXON) CIy4ailHOTO

OIIbITa; HAaXOAUTb BCPOATHOCTH B OIIbITaX C PAaBHOBO3MOXHBIMU
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CJIy‘-IElfIHBIMH CO6LITI/ISIMI/I, HaxXoJuTb U CpaBHHUBATb BCPOATHOCTH COOBITHH
B U3YUCHHBIX CquaﬁHbIX SKCIICPUMCHTAaX

Haxomute u ¢opMmynupoBath COOBITHS: TepeceueHHe U OObeAUHEHHE
JAHHBIX COOBITHIA, COOBITHE, TNPOTHBOIOJIOKHOE TaHHOMY COOBITHIO;

6.4 . . o
NIOJI30BATHCS AUAarpaMMaMu Ditsiepa 1 GOpMYIION CII0KEHHUS BEPOSTHOCTEH
IIpU pelIeHnH 3a]a4
OmnepupoBars MOHATHSMU: YCIOBHAS BEPOSITHOCTD, HE3aBHCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C MOMOIIBIO IPABHJIa YMHOXEHHS, C ITOMOUIbIO
JIepeBa CIy4ailHOTO OIbITa
6.6 [IpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOXKEHMSI IPU PEIICHUH 3a]a4
OnepupoBarh NOHATHUSIMU: UCIBITAHUE, HE3aBUCUMbIE UCIBITAHUS, CEpUs
6.7 WCIBITAaHUN, YCIIEX U HeyAaya; HaXOJIUTh BEPOSITHOCTU COOBITHI B cepuu
' HE3aBUCUMBIX HCHBITAHUN 10 TMEpPBOTO Ycrexa, HaXOAUTh BEPOSTHOCTU
coObITHI1 B cepuu uctisiTanuii bepHymiu
6.8 OnepupoBare MOHATHSAMM: ClIydailHas BEJIWYMHA, PACIPEICIICHHE
' BEPOSITHOCTEH, Tuarpamma pacipeeneHus
7 I'eomeTpus
7.1 OnepupoBarh NOHATUAMM: TOUKA, MPsSIMasi, TJI0CKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPU PEIICHUHU
) FEOMETPUYECKHUX 3a]1a4
73 OnepupoBarh NOHATUSAMHU: NAPALIEIBHOCTh W NEPHEHAMKYISIPHOCTH
' NPSAMBIX U IJIOCKOCTEH
74 Knaccuduimposats B3auMHOE pPACIIONOKEHUE NMPSMBIX M IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: JIBYTPAaHHBIN YroJl, TpPaHU JIBYTPAHHOIO YIJIa,
7.5 pebpo ABYrpaHHOTO YIIa, JTMHEHHBIN yrojl ABYTPaHHOTO YIIa, TpaaycHas
Mepa JABYI'PaHHOIO yIiia
76 OnepupoBarh NOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBI WU HEBBITYKJIbINA
' MHOTOI'PaHHHUK, 3JIEMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOI'PAHHUK
77 PacrioznaBaTh OCHOBHBIE BHJbBI MHOTOTPAHHHMKOB (IMUpaMHa, MPHU3MAa,
IPSIMOYTOJIbHBIN Tapaienenumnes, Kyo)
KnaccuduimpoBath ~ MHOTOTPaHHHMKH,  BBIOMpas  OCHOBaHUS IS
7.8 KJIaccu(UKaIK (BBITYKIIbIE U HEBBIMYKIIbIE MHOTOTPAaHHUKH, IPABUIIbHBIC
MHOTOTPaHHUKH, TIPSIMbIE U HAKIIOHHBIE TIPU3MBI, TApaIIEIICITUTIEb] )
7.9 OnepupoBarb MOHATUSAMHU: CEKYILAs MJIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSICHATH PUHIUIIBI TOCTPOCHUS CEYEHUH MHOTOTPAaHHUKOB, HCIIOJIB3Ys
' METOJ CIIEZOB
7.11 Crpouth ceueHUss MHOTOTPAaHHMKOB METOJIOM  CIJIEJOB, BBINOJHSTH
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(BBIHOCHBIC) IJIOCKHUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYP:
BHUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemare 3amaun Ha HaXOXKJCHHE TEOMETPHUSCKHUX BEIMYUH MO 0Opas3Iam
WY QITOPUTMaM, NPUMEHSS H3BECTHBIE AHAIUTUYECKUE METOIbl MpHU
pELICHUU CTaHAAPTHBIX MaTeMaTHYECKUX 3aJad HAa  BBIYUCICHHE
pacCTOSHUN MEXKy IBYMS TOYKAMH, OT TOYKH JO MNPSIMOM, OT TOYKH [0
IIJIOCKOCTH, MEXAY CKPEIINBAIOIIMMHUCS TPSIMBIMU

7.13

Pemratp 3amaun Ha HAXOXKACHHWE TEOMETPUYECKHX BEIUYMH IO 0Opas3nam
WIM aIrOpuTMaM, IPUMEHSS M3BECTHBIC AHAIMTUYECKHE METOJBl IIPH
pElIeHUN CTaHAAPTHBIX MaTeMaTHYeCKUX 3aJad Ha BBIYHCICHUE YITIOB
MEXKy CKPEIIMBAIOUIMMHUCA NPSIMBIMHM, MEXIYy IPSIMOM M IUIOCKOCTHIO,
MEKy INIOCKOCTSMH, ABYI'PAHHBIX YITIOB

7.14

Brruuciste 00beMbI U TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
MUpaMuia) ¢ TpUMEHEeHUuEeM (OPMYJ, BBIYUCISITh COOTHOIICHUS MEXKIY
IJIOLIAISIMU TOBEPXHOCTEH, 00beMaMHt 1M0I00HBIX MHOTOTPAHHUKOB

7.15

OnepupoBarh NOHATHUSAMH: CUMMETpPHS B NIPOCTPAHCTBE, LIEHTP, OChb H
IJIOCKOCTh CUMMETPUH, IIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (QUTYPHI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, NpeACTaBIEHHYIO Ha
Yeprexax U pUCyHKax

7.17

[IpumensTs reoMerpuueckue (PaxkTbl A PElICHUS CTEPEOMETPUUYECKUX
3a/a4, MOPEINoJaralluX HECKOJbKO IIaroB pELIEHUs, €CIIU YCIOBHS
MIPUMEHEHHUs 3a/1aHbl B sIBHOU (hopMme

7.18

[IpumensaTs mpocTellrie NporpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4

7.19

[IpuBoIuTH NMpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJE U
KU3HHU, PACIIO3HABAThH MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE

7.20

[IpuMeHsTh MOMy4YeHHBbIE 3HAHUSI HA NPAKTHUKE: aHAJIU3UPOBATh pPeaslbHbIC
CUTYaIlMM ¥ IPUMEHATh U3y4EHHBIE MIOHATHUS B MPOIIECCe MOUCKA PEIIeHUs
MaTeMaTH4ecKu cPOpPMYIUPOBAHHON POOIEMBI, MOJICTHPOBATh PEeabHBIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, HCCIENOBATh IMOCTPOCHHBIE MOJENIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUH U TEOpeM, amnmnapara aiareopsl,
pemiath ~ MpakTHYeCKHe  3aJa4yd, CBSI3aHHBIE C  HAXOXKICHHEM
reOMEeTPUUECKUX BEIUYUH

ITpoBepsieMbie anemenTsl coaepxkanus (10 kace)

Kon

HpOBepﬂeMHﬁ QJICMCHT COJACPIKaHUSA

Yucaa ¥ BRIYUCICHUS

1.1

Pammonanbubie uyucna. OOBIKHOBEHHBIE M JECATHYHBIC JAPOOH, MPOIICHTEHI,
npodbu.  Apudmernueckue

OEeCKOHEUHBIC NepuoaANYCCKUC
pallnOHaJIbHBIMHU qyucJjiaMu,

npeoOpa3oBaHus

YUCIOBBIX

omepauuu ¢
BBIPAKCHU.
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[Ipumenenrne npoOeii W MPOLEHTOB Ui PEIICHUS NPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEATBHOM )KU3HU

JelictBuTeNbHBIE  4YMCia. PanMOHaNbHBIE W HMPPAUMOHAIBHBIE  YHCIIA.

1.2 Apudmernueckre omepanuyd ¢ JICHCTBUTEIBHBIMH 4YHclaMu. [IpuOmmkeHHBbIC
BBIYMCIICHUS, IPaBUiIa OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUI
Creniens ¢ mensiM nokasareneM. CrangapTHas (Gopma 3amucu JAeHCTBUTEIBHOTO

1.3 yucna. Mcnonp3oBanue noaxoasiiei (opMbl 3aUcy J€HCTBUTENBHBIX YHCEN JUIs
pelIeHUs IPaKTUYECKUX 3aad U MPeICTaBICHUs TaHHBIX

1.4 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JleficTBUs ¢ apupMETHUECKUMHU

' KOPHSIMU HaTypaJIbHOW CTEIEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOTO apryMeHTa

2 VYpaBHEHNS 1 HEPABEHCTBA

2.1 ToxaecTBa U TOX/I€CTBEHHbIE TPEOOPA30BAHUS

29 [IpeoGpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHOBHBIE

' TPUTOHOMETpUYECKUEe HOPMYIIbI
23 VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellieHHMEe HepaBeHCTBa. Meton
' WHTEPBAJIOB

2.4 Pemenue nensix u ApoOHO-pAITMOHATBHBIX YPAaBHCHHU 1 HEPABEHCTB

2.5 Pemienue nppanuoHaabHbIX YPAaBHEHHI U HEPABEHCTB

2.6 Pelienue TpUroHOMETPUYECKUX YpaBHEHUH

27 [IpuMeHeHne ypaBHEHHA M HEPABEHCTB K PELICHUIO MAaTeMaTW4yeCKHX 3aJad U

' 3a/lad U3 pa3IMyuHbIX 00NacTell HAyKU U PeaIbHOM JKU3HU

3 OyHKIUU U TpauKu

31 Oynkuus, cnocoOsl 3amanus QyHkuu. ['papuk dynkuun. B3aumHo oOparHbie
’ byHKIMH

39 OO6nactp ompeneneHUs U MHOXKECTBO 3HaueHWil ¢(ynkumu. Hymu ¢yHkuumu.
' [TpoMexyTkH 3HAKOTIOCTOSHCTBA. YeTHbIe U HeueTHbIE (QYHKIIUU

33 CrenenHast (yHKUUS ¢ HaTypajJbHBIM M IeNbIM Toka3arteneMm. Ee cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpadMK KOpHs N-0i cTeneHn

34 Tpuronomerpuueckass  OKPY)KHOCTb,  OINpPEIACIEHHE  TPUTOHOMETPHUECKHUX
' (GYHKIMI YUCIIOBOTO apryMeHTa

4 Hauana maremaTnueckoro aHanusa

41 ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHMs HOcieaoBaTeibHOCTe. MOHOTOHHbBIE
' MIOCJIEA0BATEIBHOCTH

4.2 Apudpmernueckass U reoMeTpuyeckas INporpeccuu. beckoHeuHo yObIBaromas
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reomerpuueckas mnporpeccus. Cymma 6eCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccun. @opmyna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHNE MPOTPECCHU IS
pelIeHus pealIbHBIX 3a/1a4 MPUKIAJHOTO Xapakrepa

MHuosecTBa U JIOTUKA

5.1

MHuoxecTBO, omepanuu Haj MHoXecTBamH. J[luarpammbel Ditiepa - Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO anmnapara JJisi OMUCAaHUS PealbHbIX
MIPOLIECCOB U SBJICHUH, TIPU PEIICHUH 3a/1a4 U3 IPYTHX yICOHBIX TPEIMETOB

5.2

OHpGILGHeHI/Ie, TEOpEMaA, CICACTBUC, JOKA3aTCIbCTBO

Teopust BEpOSTHOCTEN U CTAaTUCTUKA

6.1

[IpencraBnennie naHHBIX C TOMOMmIbIO Tabmun wu  guarpamm. CpenHee
apudmernyeckoe, MeAWaHa, HAUOOJBIIEE W HAWMEHBIIEe 3HAYCHHS, pa3Max,
JUCTICPCHUS ¥ CTAaHIAPTHOE OTKJIOHCHNE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHble SKCIIEPUMEHTHI (OIBITHI) M CllydallHble COOBITHA. DJeMEeHTapHbIe
coObITHsA (MCXOBI). BepoATHOCTh ciydaitHOTO COOBITHS. BIM30CTh 4acTOTHI U
BEPOSITHOCTH  coObITUH.  CiydaliHble  ONBITBI C  PaBHOBO3MOKHBIMH
JNIEMEHTAapHBIMU ~ COOBITUAMU.  BeposTHOocTHM  coObITMI B OmBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU

6.3

Onepauuu Haja COOBITHSMH: IEepeceueHue, OObeIMHEHUE, MPOTUBOIOJIOKHBIC
coObITus. luarpammer Diinepa. @opmysia CI0KEHUS BEPOSITHOCTEH

6.4

VYcnoBHas BEPOSTHOCTh. YMHOXEHHUE BeposATHOCTEH. JlepeBo cirydailHOTO
sKkcriepuMenTa. @opMyrsa moJHOH BepoaTHOCTH. He3aBrucumMbie coObITHS

6.5

Komb6unaroproe mnpaswio ymHOxeHUs. IlepectanoBku u daxropuan. Yucno
coueranuid. Tpeyronpauk [lackans. ®opmymna 6unoma HeroTroHa

6.6

bunapHblii CciydaiiHBIA OMBIT (HUCIBITAHUE), yCIeX M Heymaada. HesaBucumble
ucneiTanug. Cepusi HE3aBUCUMBIX HCIBITaHMNA 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu

6.7

Cnyyaitnas BeJIMUMHA. Pacnipenenenue BEPOSTHOCTECH. Juarpamma
pacnpeaencHus. [Ipumepbl pacnpeneicHuil, B TOM YHCIC T'€OMETPUYCCKOE H
OMHOMHUAJIBHOE

T'eomeTpust

7.1

OCHOBHBIC ITOHSATHSA CTCPCOMCTPUH. Tqua, npsAamMasda, IJIOCKOCTb, IIPOCTPAHCTBO.
Ilonstue 00 AKCUOMATU4YCCKOM MOCTPOCHNU CTCPCOMCTPHUHU: AKCHOMbI
CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3aumHOe pacnosokeHHe TIpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajjielbHble M CKpeluBaroliuecs: mnpsMsele. [lapamnenbHOCTh NpSMBIX U
IUDIOCKOCTE B TNPOCTPAHCTBE: MApaJUIEIbHBIE MPsIMBIE B IPOCTPAHCTBE,
MapaJuIeIbHOCTh TPEX NPSMBIX, MApaJUIENbHOCTD NMPSAMOIM U IVIOCKOCTH. YIIIBI C
COHAIIPABJIIEHHBIMM CTOPOHAMM, YrOJd MEXKIY NpSIMBIMH B IPOCTPAHCTBE.
[lapannenpHOCTP  IUIOCKOCTEHW:  MapajljIeNIbHbIE  IUIOCKOCTH,  CBOMCTBA
napajieNbHbIX Iuiockocteidl. Ilpocreiiime mpocTpaHCTBeHHbIE (QUIYpBI Ha
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TUIOCKOCTH: TETPayIp, KyO, MapaiesenuIe]], HOCTPOCHNUE CCUCHHI

7.3

IlepneHIUKYIAPHOCTD IPSAMOM M IUIOCKOCTU: HNEPHEHAMKYISIPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, IpPSAMBIC MAapaJUICIbHBIE W IEPHECHIUKYISPHBIE K IUIOCKOCTH,
IIPpU3HAK TEPHEHIUKYIAPHOCTH IPSMOM M IUIOCKOCTH, TEOpeMa O IpsSMOH
NEPIEHIUKYIIPHON IJIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YroJI MEXIYy NPSIMOM U
IUIOCKOCTBIO, JBYTPAHHBIM  yroJi, JIMHEWHBIA Yroja JBYTPAHHOIO  yIja.
[lepneHauKymsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE
OT TOpsAMOH /O  TIUIOCKOCTH, HpPOEKIUs  (GUrypsl HA  IUIOCKOCTb.
[lepneHUKYIAPHOCTh  IUIOCKOCTEH: NPHU3HAK IEPHEHIAUKYIIPHOCTH  JBYX
mockocteit. TeopeMa o Tpex NepneHIuKyIsIpax

7.4

[loHATHE MHOTOrpaHHMKA, OCHOBHBIEC JJIEMEHTbl MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOI'DAaHHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipmsma: n-yrospHas
MpU3Ma, IpaHyd U OCHOBAHMsSI MPU3MBIL, IpsMasl U HaKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsl ~ TIOBEPXHOCTb  IPU3MBI. [Tapamienenunen, MIPSIMOYTOJIBHBIN
napajuiesenuies u ero cporcrea. [Impammaa: n-yronbHas NUpaMulia, TPaHU H
OCHOBaHHE MHUPaMUIbI, OOKOBAs U MOJIHASA MOBEPXHOCTh MUPaMUIbI, TPABUIIbHAS
W YCEYEeHHas nupamMuga. OJIEMEHThl INpu3Mbl W nHpaMujbl. [IpaBuibHbIE
MHOTOI'PAHHUKH: MTOHATHE MPABUIBHOTO MHOTOTPAHHMKA, IPABUJIbHAS MPU3MA U
MpaBUJIbHAS TNHpPAaMHJA, NpaBUIbHAS TPEYroJibHAas NUpamMuia U MPABWIBHBIN
TeTpasnp, KyO. IlpencraBieHune o MpaBWIBHBIX MHOTOTPAHHHKAaX: OKTayp,
nojexasap u ukocasn CedeHus MpU3Mbl U TUPAMHU/IBI

7.5

CumMMeTpusi B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, HPAMOIi,
IUIOCKOCTH. JJIEMEHThl CHMMETpUM B NHUpaMUJax, Hapauielenunenax,
MIPaBUJILHBIX MHOTOTPaHHHUKAX

7.6

Boruncnenue 2neMeHTOB MHOTOTPaHHHUKOB: peOpa, AuaroHanu, yribl. [lnomans
OOKOBOW TOBEPXHOCTH M TOJHOW IMOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIAIb
OCHOBaHHWH, TeopemMa O OOKOBOW IOBEPXHOCTH MpsMOW mpu3Mbl. Ilnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOM NHpaMUAbI, TeOpeMa O
wiom@aau ycedeHHod mnupamuibl. Ilonsarue o6 oObeme. OObeM MUPAMUIIBL,
MIPU3MBI

7.7

HO,Z[O OHBIE Tela B IMPpOCTPaHCTBE. CooTHoOIICHUSA MCXKAY ILIoIagsiMu
ITIOBCPXHO CTCfI, obobeMaMu 1oao OHBIX TN

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM 0CBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl

(11 xmacc)
Kon [IpoBepsieMble IpeIMETHBIEC PE3YNBTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTenbHON IPOTPaMMBbI CPETHETO 00IIero 00pa3oBaHUs
pesynbrara
1 Uwucna v BBIYUCICHUS
OnepupoBarh TNOHATHUSIMHU: HATypajdbHOE, I€J0€ YHCIO; HUCIOIB30BaTh
1.1 MPU3HAKUA JISTUMOCTH IIENBIX YHUCEN, Pa3joKEeHHWE 4YHCla Ha MPOCThIC
MHOKUTENH ISl PEIIeHUs 337124
1.2 OnepupoBarh MOHITHEM: CTENIEHb C PAIlHOHATBHBIM MOKa3aTeIeM
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1.3

OmnepupoBars MOHATHAMU: JIoTapu(M YuCIIa, JECATUYHBIC U HATYpaJIbHbBIE
Jorapupmbl

YpaBHEHMS U HEPABEHCTBA

2.1

[IpumensaTh cBoOWCcTBa CTENEHM [ NpeoOpa3oBaHUsl BbIPAKEHUM,
OIIEPUPOBATh NOHATUSAMH: IIOKA3aTE€JIbHOE YPaBHEHHE M HEPABEHCTBO;
peniaTb OCHOBHBIE THIIbI [IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

2.2

BeImonHATe TmpeoOpazoBaHMS BBIPAKEHHUH, COACPKAIIHUX JOTapuMbL;
OTIEpUPOBATh MOHATUSAMM: JIOTApUPMHUUECKOE YpPAaBHEHHE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3

Haxoauts pemeHns mpocTelmmx TPUrOHOMETPUIECKMX HEPABEHCTB

2.4

OnepupoBarh NOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHUI U €€ pelleHue;
HCIIOIB30BaTh CUCTEMY JINHEWHBIX YPABHEHUN JUISI PEIICHUS IPAKTUYECKUX
3az1a4

2.5

Haxonuts pemenus mpocTenmmx CUCTEM U COBOKYITHOCTEHN pallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MopenupoBare pealibHble CHTyallMd Ha SI3bIKe anreOpbl, COCTaBIATH
BBIPAXXCHUS, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 3aJa4H,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENN C UCIOIB30BAHUEM arrapara ajareopbl

OyHKIUU U TpaPuKu

3.1

OnepupoBarh TOHATHIMHU: Tepuoauueckas (QYHKIHSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKH SKCTpeMyMma (PYHKIIMH, HAuOOJbIICE H
HaMEHbIIee 3HAUYCHHUS (QYHKIMH HA MPOMEXKYTKE; MCIOIB30BaTh MX IS
ucclenoBanus QYHKIMH, 3aJaHHOH IpaduKkoM

3.2

OnepupoBarh NOHATUAMU: I'paUKH MOKA3aTENbHON, Jorapudmudeckoil u
TPUTOHOMETPUYECKUX (QYHKUUN; H300pakaTb KX HA KOOPAMHATHOU
IUIOCKOCTH U UCIIOJIb30BAaTh JUIsl pEIICHUs YPaBHEHUN U HEPABEHCTB

3.3

N300paxkarh Ha KOOPAUHATHOM MIIOCKOCTH I'pauKu TUHEHHBIX YpaBHEHUN
U UCITOJIB30BATh UX Ul PEIICHUS CUCTEMbI JIMHEUHBIX ypaBHEHUI

34

Ucnonb3oBath rpaduku (GyHKOUE A7 HCCIETOBaHMS TPOIIECCOB U
3aBUCHUMOCTEH U3 JPYruX YUeOHBIX IUCIUIUIMH

Havana maremaTnyeckoro aHamgusa

4.1

OnepupoBarh MOHATUAMHU: HENpEpbIBHAs  (QYHKIMSA, HPOU3BOJHAsS
(YHKIUMM; HCHOJB30BATh TEOMETPUYECKMH U (PU3MUECKUH  CMBICI
IIPOM3BOJHOM AJIS pELICHUS 3a1a4

4.2

Haxoaute IIPONU3BOAHBIC SJIECMCHTApPHBIX (bYHKLIHfI, BBIYUCIIATH
NPOU3BOAHBIC CYMMBI, TPOU3BCACHU A, HACTHOT'O (I)YHKLII/Iﬁ

4.3

Hcnonp3oBaTh  MPOU3BOJHYI ISl MCCIeAOBaHMA — (PyHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NMPUMEHATh PE3yJbTaThl HUCCIEIOBAHUS K
MOCTPOEHHUIO TPaPUKOB
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Hcnons3oBath IMPOU3BOJHYIO MJIA HAXOKACHUA HAWJIYYIICTO PCHICHUS B

4.4
MIPUKJIAIHBIX, B TOM YHCJIE COL[UAIIbHO-OKOHOMUYECKUX, 3aa4ax
45 OnepupoBarh MOHATUSIMHU: TepBOOOpa3Has M HMHTErpaji; MOHUMATh
' TeOMETPUUECKUH 1 (PU3HUYECKUI CMBICT HHTETpajia
46 HaxomuTs epBooOpasHbIe 3JIEMEHTAPHBIX (DYHKIIMH, BBIYUCIIATH HHTET P
' no ¢opmyne Hprorona - Jleiibnumna
47 Pemarp npukianHele 3a1aud, B TOM YHCJIE COLUATIbBHO-OKOHOMUYECKOTO U
' (U3NYEeCKOTO XapakTepa, CpeCTBAMH MaTEMaTHYECKOTO aHAIIN3a
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHHMBaTh BEpPOSTHOCTH  3HAUEHUW  CIIy4ailHOM  BETUYUHBI  TIO
' pacnpeaeneHuIo WIK ¢ OMOIIbIO IUarpaMm
OnepupoBarh TMOHATAEM MAaTEMaTHYECKOTO  OXKHJAHUS, TPUBOJUTH
59 MIPUMEPBI TOTO, KaK MPUMEHSETCS MaTeMaTHYeCKoe OKUJIaHUE CITydailHOM
' BEJIMYMHBI, HAXOAUTh MAaTE€MaTUYecKoe OXUJaHHEe 10 JaHHOMY
pacnpeneneHuo
5.3 Nwmets npeacTaBiaeHne o 3akoHe OOJIBIINX YHUCEIT
5.4 HNmeTs npencraBiieHue 0 HOPMAJIBHOM paclpeeIeHUN
6 I'eomerpus
OnepupoBarh MOHATUSMHU: LWIMHAPUYECKas MOBEPXHOCTH, 00pazyroline
6.1 LMAJMHIPUYECKON TOBEPXHOCTH, LWINHJIpP, KOHUYECKAs IOBEPXHOCTD,
' oOpasyrolue  KOHHUYECKOM  TMOBEPXHOCTH, KOHYC, cdepudeckas
IIOBEPXHOCTH
6.2 Pacnio3znaBath Tena BpamieHus (HUIHHIP, KOHYC, cepa U map)
6.3 OOBSICHATH CITOCOOBI OJYYEHHUS TEJ BPAICHUS
6.4 Knaccuduimposats B3auMHO€E pacnookeHue chepsl U II0CKOCTH
OnepupoBarh MOHATHSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTa,
6.5 BBICOTA CErMEHTAa, LIApOBOW CJIOM, OCHOBAaHWE IIAPOBOIO CJOs, BBICOTA
1IapOBOT0 CJ0s, IIAPOBOM CEKTOP
6.6 Boruncnate 00beMbl U IJIOHIAAM TOBEPXHOCTEH Tenm BpalleHUs,
’ reOMETPUUECKUX TeJl C IPUMEHEHUEM (popMyI
OnepupoBarh TOHSITUSAMH: MHOTOTPAaHHMK, BIIMCAaHHBII B cdepy u
6.7 OTIMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAs] B MHOTOTPAHHUK WA TEJIO
BpalleHUs
6.8 BbIYucnsaTh COOTHOILIEHHUS MEXTY IIOIMIAIMU TOBEPXHOCTEN U 00beMaMu
' MOTIOOHBIX TeJ
6.9 N3o0paxkarh n3ydaembie (DUTYpBI OT PYKH M C MPUMEHEHHUEM MPOCTHIX

YCPTCIKHBIX HHCTPYMCHTOB
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6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEX U U3 PUCYHKOB IPOCTHIX
00beMHBIX (HUryp: BHJI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYECHHUS Tell
BpalleHUs

6.11

W3Bnekatb, WHTEPIPETHPOBATH U MpeoOpa3oBbIBaTh HH(OPMaLUIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUUECKUX (uUrypax, TMpeICcTaBICHHYI0 Ha
YepTekax U pUCYHKAX

6.12

[IpumensaTh reoMerpuueckue (GaxkTbl IJIs PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJIAararolUX HECKOJIbKO IIArOB PpELICHHUs, €CIHA YCIOBHS
IPUMEHEHHUS 33J1aHbl B IBHOM opme

6.13

OnepupoBarb NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHX CJIIOKCHU A BCKTOpOB, BbBIYUTAHUA BCKTOpOB )41
YMHO)KGHI/H[ BCKTOpa Ha 4YucCJio, 06’I)$ICH$[TI>, KakKuMHu CBOI\/JICTBaMI/I OHHA
oOmagaror

6.15

[IpumeHsTh NpaBUIO NapauieNenunea Ipy CI0KEeHNN BEKTOPOB

6.16

OnepupoBarh NOHSTUSMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl
MEeXAy BEKTOpaMH, CKaJsIpHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

HaxonuTte cyMMy BEKTOPOB U MIPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOI MEXTY
BEKTOPAaMHM, CKaJsipHOE MPOMU3BEACHUE, PACKJIaAbIBaTh BEKTOpP MO JIByM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3amaBarh MIOCKOCTh YPABHEHHUEM B JCKApPTOBOM CHCTEME KOOPAUHAT

6.19

Pemnrars HpOCTCfIHIHC reOMETPUYCCKUEC 3aJlau Ha MPUMCHCHUC BCKTOPHO-
KOOpAHWHAaTHOIroO METOJa

6.20

Pemnrars 3aJa4u Ha J0Ka3arCjlabCTBO MATEMAaTUYCCKUX OTHOIIICHUH H
HaXOXJACHUC TI'COMETPUYCCKUX BCIUYHUH II0 06pasuaM Wi aJilropurMam,
IIPUMCEHAA HU3BECTHBIC METOAbI Ipr PEUICHUA CTaHJAApPTHBIX
MAaTCMaTHYCCKHUX 3aJa4

6.21

[IpumensaTh mpocTelirie NPOTpaMMHBIE CpPEIACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHIX 337124

6.22

HpI/IBOI[I/ITL IpUMEPBI MATCMATHUUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoOAC U
JKU3HH, pACIIO3HABATH IMPOABIICHUEC 3aKOHOB I'COMETPUN B UCKYCCTBE

6.23

[IpuMeHsATH MONydeHHbIE 3HAHUS HAa MPAKTHKE: aHAJIM3UPOBATH peajbHbIe
CUTyallM ¥ IPUMEHATh U3y4EHHBIE MIOHATHUS B MPOLIECCE MONCKA PEILICHUS
MaTeMaTu4ecku c(hopMyIHMPOBAHHOM MpoOIEeMbl, MOJICINPOBATh pealbHbIe
CUTyallUM Ha $3bIKE T'€OMETPHUH, HCCIENOBAaTh IOCTPOECHHBIE MOJEIN C
UCIIOJIb30BaHHEM F€OMETPUUECKUX MOHATHI U TeopeM, arrnapara anreopsl,
pemars  NpPaKkTUYECKUE  3aJayd,  CBA3aHHBIE C  HAXOXKJIECHUEM
TFEOMETPUUECKHUX BEJIUUUH

IIpoBepsiemble aneMeHTsl conepkanus (11 kmacc)
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Kon [IpoBepsieMbIl 37IEMEHT COJEPIKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHubie u nenslie uncina. [Ipu3Haku 1ea1MMoCcTy LEbIX YUCer
1.2 CrernieHb ¢ palMoHaIBHBIM MOKa3zaresieM. CBOMCTBA CTETICHU
1.3 Jlorapudm uncna. JlecsTuyHbIe U HAaTypaJbHbIE JIOTApU(DMBEI
2 VYpaBHEHMS 1 HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaKEHU, COAEPHKAIIMX JIOTAPUPMBI
29 [IpeoOpa3oBaHre BBIpAKEHHUM, COAEp)KAUIMX CTENEHH C PalUOHAIBHBIM
) IOKa3arejieM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl JTMHEHHBIX ypaBHEHUU. PelieHuwe NpUKIagHBIX 331a4 C IOMOIIBIO
' CHUCTEMBI JINHEHHBIX YpaBHCHUHN
2.7 CucTteMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)8 IIpuMeHEeHNEe ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMaTHYECKHX
' 3a/1a4 ¥ 3a7a4 U3 Pa3IMIHbIX 00IacTe HAyKN U PEATbHOU KU3HH
3 OyHKIUU U TpauKu
Oyukuus. [lepuonnueckue QyHkiuu. IIpomMeKyTkM MOHOTOHHOCTH (DYHKIMH.
3.1 MakcumymMbl 1 MUHUMYMBI (yHKIIMU. HamOosblliee M HavMMeEHbIIEe 3HAYCHUE
(GYHKIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKINHU, X CBOHCTBA U rpaduKu
3.3 [Toxa3zarenbHas 1 Jorapupmuueckas GyHKIMH, UX CBOWCTBA U T'papUKH
34 Hcnonb3oBanue rpadukoB GYHKIMA Ui pelIeHUs YpaBHEHMH M JIMHEHHBIX
' CUCTEM
Hcnonb3oBanue rpadukoB (QYHKIUH Ui UCCIENOBaHMUSA MPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpbl€ BO3HUKAIOT MpPH PEIIEHHM 3a/ad U3 APYIHX Y4eOHBIX
IIPEIMETOB U PEAIBHOM JKU3HU
4 Hauana maremaTnueckoro aHaiansa
4.1 HenpepsiBHble QyHKIIMH. MeTO] HHTEPBAIOB AJIs peIlIeHUs] HEPAaBEHCTB
4.2 [IpousBonHas pynkuuu. ['eomerpudeckuii 1 GU3NUECKUI CMBICT TPOU3BOIHOM
4.3 [IpousBosHbIe AMeMEeHTAapHBIX (QyHKUUN. DOpPMYIBl HAXOXKAECHUS MPOU3BOIHOM
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CYMMBI, IPOU3BEICHUS U YaCTHOTO (PyHKIIMI

4.4

[IpumeHeHre TPOU3BOAHON K HCCIEIOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHre HanOobIIero 1 HAMMEHBIIEro 3HaueHHsI (PyHKIUU Ha
OTpE3Ke

4.5

[IpuMeHeHre TMPOU3BOAHOW JUIS HAXOKICHUS HAWIYYIIEro pPEIICHHS B
NPUKIAHBIX 3aj7adaX, I OIpPEACICHHUs CKOPOCTH IIPOIecca, 3aJaHHOrO
dhopmyroit wiu rpadurom

4.6

IlepBooOpa3nas. Tabnuia mepBooOpa3HBIX

4.7

WuTerpan, ero reomerpuueckuii 1 pu3ndeckuil cMbici. Beruncienue nnrterpaia
o ¢popmyne Herorona - Jleiibuuia

Teopust BEpOSTHOCTEN U CTAaTUCTUKA

5.1

YucnoBsle XapaKTEpUCTHUKHU CIyYalHBIX BEIMYMH: MAaT€MaTH4YECKOE OXHUIAHUE,
JUCnepcuss M CTaHAApTHOE  OTKJIOHeHue.  [Ipumepbl  mpuMeHeHUs
MAaTE€MaTU4YeCKOro OXKUAAHUS, B TOM YHCIIE B 33]1a4ax M3 NOBCEAHEBHOM KU3HH.
Maremarudeckoe oxuiaHue OMHApHOM clydaiiHOW BeIMUYMHBL. MaremaTuyeckoe
OKHJIaHWE CYMMBI CIIy4allHbIX BEIWYMH. MareMaTudeckoe OXHJIaHWEe U
JUCTIEPCHUSl TEOMETPUUYECKOTO M OMHOMMAIILHOTO paclipeielIeHui

5.2

3aKoH OOJBIIMX YHCENT U €ro poJib B HAayKe, MPUpoJie u odmecTse. BeiOopounblit
METOJI UCCIIETOBAHNN

53

[Ipumepsl HENpPEephIBHBIX CIIy4allHbIX BeIWMYMH. [loHsATHE O MIOTHOCTH
pacnpezaeneHus. 3a1auu, NPUBOIAIINE K HOPMaTIbHOMY pactipenenenuto. [lonstue
0 HOPMaJIbHOM pacIpeielIeHun

I'eomerpust

6.1

Hunuuapudeckas MOBEPXHOCTb, 0Opa3yloUINe LMIMHIPUYECKON MOBEPXHOCTH,
OChb LMIMHApPUYECKOW moBepxHOCTH. [lunmuuap: ocHoBaHus U OOKOBas
MMOBEPXHOCTh, 00pa3ymolas u 0Cb, IJIOL[aAb OOKOBOM U MOJHON MOBEPXHOCTU

6.2

Konnuyeckas IIOBCPXHOCTD, 06pa3y}0ume KOHUYECKOM IIOBCPXHOCTHU, OCb H
BCPIIKMHA KOHMYECKOH IIOBCPXHOCTH. KOHy'CI OCHOBAaHHUEC M BECPIIIMNHA, o6pa3yroma}1
n O0Chb, ILIOIIAAb OOKOBOM H TOJHOH IIOBCPXHOCTH. VceueHHBIN KOHYC!
06pa3y}0ume K BBICOTA, OCHOBAHUA U OoKxoBas IOBCPXHOCTH

6.3

Cdhepa wm map: ueHTp, paamyc, AUAMETp, IUIOWAAb IOBEPXHOCTU C(hephl.
B3aumHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTeabHas TNIOCKOCTh K cdepe,
I0aab cQepsl

6.4

I/I306pa)KeHI/Ie TCJI BpallICHU HaA IIJIOCKOCTH. PaBBepTKa MUJIMHApPA 1 KOHYCa

6.5

KOM6I/IH3L[I/II/I TCJI BpalllCHUA U MHOT'OT'PAHHHUKOB. MHOFOFpaHHI/IK, OITMCaHHBIN
OKOJIO C(l)epLI, C(bepa, BIIMCAHHAA B MHOTOTPAHHUK, WUJIA TCJIO BPpAIICHUA

6.6

[Tonsitne 06 o6beme. OCHOBHBIE CBOMCTBA 00beMOB Tel. Teopema 00 oObeme
NPSMOYTOJIBHOTO TapajuleNienumena U cieAcTBus u3 Hee. OObeM IMIMHApA,
koHyca. OObeM m1apa u miomazb chepbl
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[Tomo6ubie Tema B mpocrpancTBe. COOTHOMICHUS MEXKAY IUIOMIAJSMHU

6.7 o
MOBEPXHOCTEH, 00beMaMu MOJOOHBIX Tel
6.8 Ceuenust nuiuHApa (HapauieabHO U NMEPHEHAUKYISIPHO OCH), CEYEHHUS KOHYca
' (mapasnenbHOe OCHOBAHMIO U MIPOXO/IAIIEEe Yepe3 BEPIIUHY), CEUCHUS I1apa
Bekrop Ha miockoctu u B npoctpaHcTBe. Cll0K€HUE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha YKcio. Pa3inokeHrne BEKTOpa 0 TPEM HEKOMIUIAHAPHBIM
' BektopaMm. [IpaBuno mnapawienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IIPUMEHEHHUEM MIPABUJI JEHUCTBUN C BEKTOPaMHU
[IpsimoyronpHas cuctemMa KOOpAWMHAT B IpocTpaHcTBe. KoopauHAaThl BEKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaX. Yroyi Mexay BekTopamu. CkansipHoe

IIPOU3BE/ICHNE BEKTOPOB. BrIuncienue yrimoB MeX1y NPSMBIMH U IIJIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIN METOA ITPU PEILIEHUH FEOMETPUYECKHX 3a]1a4

Jlis IpoBeAEHUS €AMHOTO FOCYIapCTBEHHOTO 2K3aMeHa o Maremaruke (nanee - EI'D no
MaTeMaTuKe) UCIOJb3yeTCs NepeueHb (KoaupuKaTop) NpoBepsieMbIX TPeOOBaHUM K pe3ylbTaTam
OCBOEHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO OOILEro 0Opa30BaHUs U IEMEHTOB

COZIepIKAHHUS.

IIpu nposenenun EID mno wMaremaruke 0a30BOro ypOBHS W3 NEPEUHS

(komudukaropa) BEIOUpAIOTCS MO3UIIUH, COOTBETCTBYIOIMIKE (heaepaibHOM pabodeit mporpamme
1o Marematuke (0a30BbIi YPOBEHB).

[Iposepsiembie Ha EI'D mo maremaruike TpeOOBaHUS K pe3ylibTaTaM OCBOEHMSI OCHOBHOM
00pa3zoBareabHON MPOTPaMMBI CPETHEr0 00IIero 0Opa3oBaHUs

Kon
MIPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbl CPETHETO 0OIIETo 00pa3oBaHUs
TpeOoBaHUS

[IpoBepsiemble TpeOOBaHUS K IPEAMETHBIM Pe3yJIbTaTaM OCBOEHUS

1

Bnagenue weronamMu J0Ka3aTreiabCTB, AJITOPUTMAMM PpEIICHUS 33734,
yMeHue GOopMYyIHpOBaTh U OMNEPUPOBATh MOHITUSIMH: OTMpeAeTIeHHE,
aKCMoMa, Teopema, CIEICTBUEe, CBOWMCTBO, NPU3HAK, 0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (DOPMYIHUPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH MPUMEPHl U
KOHTPIPUMEPBI, HCIOJIb30BaTb METOJl MaTeMaTH4eCKON WHAYKIUH;
MPOBOJIUTH JI0KA3aTENbHBIE PACCYKICHUS MPU PELICHUH 3a]1a4, OIEHUBATh
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXKACHUN; yYMEHUE OIEepUpOBaTh
HOHSTUSIMA: MHOKECTBO, MOJMHOXKECTBO, OINEpalliid HaJl MHOXXECTBAMU,
YMEHHE HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyuist OMUCaHHs
pealIbHBIX MPOILIECCOB U ABJICHUN U MPU PEIICHUH 3a]lad, B TOM YHUCIIE U3
JIPYruX y4eOHBIX MPEIMETOB; YMEHHE OINEepPUpPOBAaTh MOHITUAMHU: Trpad,
CBsI3HBIN Tpad, mepeBo, LUK, Tpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh U
OTHCHIBaTh T'padbl pa3NIUYHBIMU CHOCOOAMM; WCIONB30BaTh rpadbl mpu
pElIeHUH 3a1a4

YMmenue OICpHUPOBATH MOHATHAMHU: HATYPAJIBHOC YHUCIIO, LEJI0C 4YUCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTeJICM, KOPCHb HaTypaanoﬁ CTCIICHH, CTCIICHD C
pallMOHAJIBHBIM IIOKa3aTCJIEM, CTCIICHL C JIeNCTBUTEIbHBIM II0Ka3aTcJIiCM,
norapn(bM qucia, CHUHYC, KOCMHYC MW TaHI'CHC IIPOU3BOJIbHOTO 4YHCIJIA,
OCTAaTOK II0 MOAYJII0, paluOHAJIBHOC YHUCIIO, HPpAlMOHAJIBHOC YHCIIO,
MHOXKXCECTBAa HATypaJlbHBIX, MNCJIbIX, PpPallOHAJIBHBIX, e CTBUTEIIHLHBIX
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YHUCEJ; YMEHHUE UCII0Ib30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIIUNA 00N
JIeTUTEh U HauMEeHbIee o011ee KpaTHoe, anropuT™ EBkiuaa npu pemenun
3aJ1a4; 3HAKOMCTBO C PA3JIMYHBIMU NO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS;
YMEHHUE BBIIOJIHATH BHIYMCICHUE 3HAUEHUI U TpeoOpa30oBaHMsI BBIPAKEHUI
CO CTeNeHsMH M JiorapupmMamu, peodpa3oBaHus IPOOHO-PAIMOHATBEHBIX
BBIPAKCHUI; yMEHUE OIEpUpOBaTh MOHATUSMU: IOCIEI0BATEIbHOCTD,
apupMeTHIeCcKasi MPOrPeccHsi, TeOMETpUIecKas Iporpeccusi, OECKOHEYHO
yObIBaloIass ~ reoMeTpuYecKkas  Mporpeccusi;  yMEHHEe  3aJaBaTb
MIOCIIEIOBATEIBEHOCTH, B TOM YHCIIE C TIOMOMIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHE OIEpUPOBATH IMOHATUSAMHU: KOMIUIEKCHOE YHCJO, COIpPSDKEHHBIE
KOMILJIEKCHBIE YHUCJIa, MOAYIb M apryMEHT KOMIUIEKCHOTO 4ucia, gopma
3alyiCU KOMIUIEKCHBIX 4YMCeNl (reoMeTpuYecKasl, TPUTOHOMETpHUecKas U
anredpanyeckas); yMeTh MPOU3BOJUTH apuPMETHYECKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YWCJIaMM; MPUBOJUTH  IMPUMEPHl  HCHOJIb30BaHUS
KOMILJIEKCHBIX YHCEJI; ONEepUpOBaTh NOHIATUAMU: MaTpula 2 X 2 u 3 x 3,
OTIPEAETUTENIb MAaTPHULIbI, TEOMETPUUYECKUN CMBICI OIIPEIEIUTENS

YMeHHne omnepupoBaTh MNOHATHSAMU: PALMOHAIBHBIE, HPPALMOHAIBHEIE,
MOKa3aTelbHble, CTENeHHble, JorapudMuyeckue, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, X CUCTEMBI; YMEHUE ONIEPUPOBATH MOHATHUIMM:
TOXJECTBO, TOXKJIECTBEHHOE IMpeoO0pa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMa YypPAaBHEHUH W HEPABEHCTB, pPaBHOCWIBHOCTb YpPaBHEHHI,
HEPABEHCTB U CHUCTEM; YMEHHE pelIaTh yPaBHEHUsI, HEPABEHCTBA U CHCTEMBI
C IIOMOINBIO PA3JIMYHBIX IIPUEMOB; pelIaTh ypaBHEHHs, HEPABCHCTBA U
CHUCTEMBI C TapaMETPOM; IIPUMEHSATh YPABHEHHUs, HEPABEHCTBA, NX CUCTEMBI
JUI pelleHus] MareMaTH4ecKUX 3ahad M 3aJad M3 PassIndHbIX oOnacTeit
HAyK{ U peaIbHOM KU3HU

YMeHue omnepupoBaTh HOHATHAMM: (YHKIMSA, 4YETHOCTb (YHKIMH,
HEPUOJUYHOCTb (DYHKIUH, OIPAaHMYEHHOCTh (QYHKIHH, MOHOTOHHOCTh
GbyHKIMKM, SKCTpeMyM (yHKUIMH, HauOoJiblllee M HaMMEHbIIEe 3HAYCHUs
(GYHKIMM Ha IPOMEXYTKe, HemnpepbiBHas (PyHKLUS, aCHMIOTOTHI rpaduka
(GyHKIMM, TepBas U BTOpas MPOU3BOJAHAs (YHKLHH, F€OMETPHUECKUN U
¢u3nyeckuii CMbICI IPOM3BOJHOM, IepBooOpa3Has, OIpeesIeHHbIN
UHTErpaj; yMEHHME HaxOIUTh aCUMIITOThl rpaduka (yHKLIHH; yMEHUe
BBIYHCIIATH IIPOU3BOIHBIE CYMMBI, IIPOU3BEACHNUS, YACTHOTO U KOMIIO3ULIUU
(byHKIM, HAXOAUTh YpaBHEHHUE KacaTeabHOHU K rpaduKy GyHKIUU; yMEHUE
HAaXO/AUTh MPOU3BOJIHBIC IEMEHTAPHBIX (YHKIHH; YMEHHE MCIIOJb30BaTh
IPOM3BOJIHYIO JUISL HCCIIEAOBaHMs (PyHKUUH, HaXOQUTh HauOOJbIINE U
HalMEHbIIME 3HayeHUs (YHKUMH; CTPOUTh TpaUKU MHOTOYJIEHOB C
UCIIOJB30BAaHUEM  alllapara MaTeMaTH4eCKOrO0 aHajau3a; IPUMEHATH
IIPOU3BOAHYIO Ui HAXOXKJECHUsS HAWUIIYYIIErO PEIICHUS B NMPHUKIAIAHBIX, B
TOM YHCJI€ COLUAIBHO-3KOHOMUYECKUX M (PU3MYECKUX 3a7adax; HaXOIUTh
IUIOIAAM U 00BEMBbI (PUIYp C MOMOILIbI0 MHTErpasia; MPUBOAUTH MPUMEPHI
MaTeMaTH4eckoro MOJETUPOBAHUS C TOMOUIbI0 AuddepeHnanbHbIX
ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: rpaduk GyHKIMU, oOpaTHAs QyHKIHS,
KOMIO3UIIMA (YHKIUH, JUHeWHas QyHKIM, KBagpaTHyHas (QyHKIMA,
panMoHanbHas (QYHKIUS, CTENeHHas (QYHKIHS, TPUTOHOMETPHUECKUE
(GyHKIIMM, OOpaTHbIE TPUTOHOMETpUYECKHE (PYHKIMH, MOKa3aTreibHas W
aorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TIpaduKU H3y4EHHBIX
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(byHKIMI, BRIIOTHATE IpeoOpa3oBaHus rpadukoB (HyHKIUH, HCIIOIB30BATh
rpaduKy JUIsT U3y4eHUS MPOIECCOB M 3aBHCUMOCTEH, MPU PEIICHUH 3a/a4
U3 JIpYruxX y4eOHBIX MPEAMETOB M 3aja4 M3 PEeajbHOM KU3HM; BBIpAXKaTh
(dopMynamMu 3aBUCUMOCTH MEXKY BEIWMYHMHAMU; UCIOIB30BATh CBOMCTBA U
rpaduky QYHKIMA JUIS pelieHus] ypaBHEHH, HEPaBEHCTB M 3ajad C
napamMeTpamMi; H300pakaTb Ha KOOPAMHATHON IUIOCKOCTH MHOXECTBa
pELICeHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJlaud pPa3HBIX TUIIOB (B TOM 4MCIIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JABW)KEHUE, pabOTy, CTOUMOCTb TOBapoB U
yCIIyT, HaJOTH, 3aJlauu U3 00JacTH yIpaBlIeHUs JIMYHBIMM U CEMEHHBIMU
(uHaHCaAMU); COCTaBIIATh BBIPAXKEHUS, YpPaBHEHMs, HEpAaBEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3aJa4M, MCCIENOBaTh IIOIYYEHHOE pEIICHUE U
OIICHMBATh IPABIOINOJOOHOCTh pE3yIbTAaTOB; YMEHHE MOJEINPOBATh
peanpHbIE CHUTyallUd Ha $3bIKE MaTEMaTHKH; COCTAaBJISATh BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIIOBHIO 3a/1a4M, UCCIEN0BATh
IIOCTPOEHHbIE ~ MOJAEIM C  MHCIOJIb30BAaHWUEM  ammapara  anredpsl,
MHTEPIPETUPOBATH MTOJIYYEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATUSMU: cpelHee apudMeTHdyeckoe, MeauaHa,
HauOoJblllee U HauMEHbIIIee 3HAYEHUs], pa3Max, JUCIEePCHs], CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE H3BJeKaThb, WHTEPIPETUPOBATH
nH(popMalnio, MPECTaBICHHYI0 B TaOlMIlax, Ha AWarpaMMax, rpapukax,
OTPaKaIOLIYI0 CBOMCTBA peallbHBIX MPOLIECCOB U SIBICHUI; MPEACTaBIATh
vHpOpMAIIMIO C TOMOIIBI TabmWll ¥ JWarpaMM; HCCIIENOBaTh
CTaTUCTUUYECKUE JAaHHbIE, B TOM 4YHCJIE C INPUMEHEHHEM TIpaduyecKux
METOZIOB U EKTPOHHBIX CPEICTB; ITpapUUECKu HCCIEN0BaTh COBMECTHBIE
HaOIOACHNUS C MOMOIIBIO JUarpaMM pacCEUBAHUS U JTMHEHHON perpeccuu

YMeHue onepupoBaTh MOHSATHUSMHU: CIy4aWHBIA ONBIT M Cly4ailHOE
coObITHE, BEpPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUyecKux METOA0B; MHPHUMEHATH
(GbopMynbl CIIOKEHHST M YMHOXEHHUS BEpOSATHOCTEH, (opMyly MOIHON
BEpOATHOCTH, Gopmyny beprHyman, komOuHatopHblie (HakTel U GOPMYIIHI;
OIICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHIl; yMEHHUE OINEepPUpPOBaTh
NOHSATUSIMM:  CIIydailHas BeJMYMHA, paclpeieieHre BepOATHOCTEH,
MaTeMaTH4ecKoe OXHUAaHWe, NOUCIEepPCHs W CTaHJApTHOE OTKIOHEHHE
ClydailHOM  BeJIMYMHBL, (YHKIMM  pacmpefesieHus U  IUIOTHOCTHU
pPaBHOMEPHOTO, MOKA3aTeJIbHOTO U HOPMAJIBHOTO pacIlpeesieHuit; yMEeHue
UCIIONIb30BaTh CBOMCTBA M3YyYEHHBIX PACIIPENCICHHUM sl PelleHus 3a1ay;
3HAKOMCTBO C MOHSTHUSIMH: 3aKOH OOJBIIMX YHUCEN, METOJbI BHIOOPOYHBIX
UCCIIEZIOBAaHUI; YMEHHE TPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIIIX
YHcell B MPUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX, YMEHUE OIEpUPOBAThH
NOHSATUSIMM: COUETaHWe, TMEPEeCTaHOBKA, YHUCIO COYETaHWH, YHCIO
nepecTaHoBoK; OnMHOM HBIOTOHA; yMeHHE NPUMEHSITh KOMOMHATOPHBIE
(dakTel U pacCyKICHHs JUIsl pEIIeHHs 3a/lad; OIICHUBATh BEPOSTHOCTHU
peallbHBIX ~ COOBITHI;  COCTaBISTh  BEPOATHOCTHYIO  MOJAEIb W
UHTEPIPETHPOBATH MOMYYCHHBIN pPe3yabTar

YMmenue ONICpUPOBATH IOHATUSAMU! TOYKa, npsamasd, IIJIOCKOCTB,
IpoOCTPAHCTBO, OTPC30K, JIYY, BCIIMUYNHA YIIIA, IIOCKUM yroi, ,HBpraHHBIﬁ
yrodi, TpeXl“paHHLIfI Yroji, CKpCuBaromucecs MmnpiaMbiC, MnapajiCJIbHOCTb U
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NEPIEHIUKYIIPHOCTD IPSAMBIX U IJIOCKOCTEM, YrOJI MEKy IIPSMBIMH, YroJl
MEKy IIPSMOM U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMU, PACCTOSTHUE OT
TOYKH 10 IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHE MEKIY
IJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh IIPU PELICHUU 3aa4 H3Y4YCHHBIC
(baxThl U TEOpEeMbl TUIAHUMETPUH;, YMEHHE OICHHBATh pa3Mepbl 0ObEKTOB
OKpYXKAIOLIEro MHUpa; CTPOUTh MaTEeMATHYECKUE MOJEIH C IOMOUIBIO
F€OMETPUYECKUX IIOHATUW W BEJIUYMH, pellarb CBSI3aHHbIE C HHUMH
IIPaKTUYECKHE 3a0a91

10

YMeHne omepupoBaTh MOHATHAMH: IUIOMAIs (GUTYpPBI, 00BEM (UTYPHI,
MHOTOTPAaHHHK, MPAaBHJIBHBIA MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, Tmapajulelenuriesn, Npu3Ma, NUpaMuaa, ¢GUrypa W TIOBEPXHOCTH
BpallleHus, IWINHAP, KOHyC, map, cdepa, miomans cdepsl, IUIONaIb
MOBEPXHOCTH THPAMUJBI, TPU3MBL, KOHyca, IMIMHApA, 00BeM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApAIICNIENUIeAa, MUPAMHIBI, TPU3MBL, LWIMHApA,
KOHyca, IIapa, pa3BepTka TMOBEPXHOCTH, CEYCHMs KOHyca W IMIMHApA,
napajyielbHble  OCH WM OCHOBaHMIO, CEUEHHWE Imapa, IUIOCKOCTb,
Kacaromasicsi cepbl, OWINHIpPA, KOHYCa, YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pa)kaTh MHOTOTPAHHUKH, (PUTYPHI M TMOBEPXHOCTH
BpAIlleHNs, UX CEYCHHs, B TOM YHCIIE C MIOMOIIBIO AIEKTPOHHBIX CPENICTB;
yMEHHE TPUMEHSITh CBOWCTBA T€OMETPHUYECKHX (PUTYp, CaMOCTOSTEIHHO
(bopMyTHpOBaTh ONPEETICHHUSI U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOWCTBaX W TMpPH3HAKAX TECOMETPUYECKHX (UTYp, OOOCHOBHIBATH HIIH
OTIpPOBEprarb MX; YyMEHHE MPOBOJWUTH KiIacCHPUKAIMIO GUTYp TIO
pa3NUYHBIM MpPU3HAKaM, BBIIOJTHATH HEOOXOAMMBIC JOTIOJHHUTEIBHBIC
MOCTPOCHHUS

11

YMeHHe omepupoBaTh  TOHSATHSAMH: JBIDKCHME B IPOCTPAHCTBE,
napajuieIbHbI TIEpEHOC, CHMMETPHUsSl Ha IUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TM0M00Ms, TOA0OHBIE (QUTYPBI; YMEHHE
pacro3HaBaTh paBHbIC W IMOJOOHBIC (HUTYpHl, B TOM YHCIIEC B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYPE; UCIOIb30BaTh T€OMETPUICCKHE OTHOIICHHS TIPU
pellleHUH 3a/lad; HAXOAWTh T'COMETPHYECKUE BEJIWYHMHBI (IUIMHA, YTOI,
IUIOINAb, 00BbEM) IIPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U U3
pealbHOM KU3HU; YMCHUE BBIUUCIIATh TEOMETPHUCCKUE BEIMYMHBI (JJTMHA,
yroJ, IUIONIaab, 00bEM, IJIONIAb OBEPXHOCTH), UCIOJIb3YS H3Y4YCHHBIC
GopMyIBl ¥ METOJbI, B TOM YHCJIC: TUIOMA/b IMOBEPXHOCTH HPAMHUIBI,
NpU3MBI, KOHyca, [WIMHIpA, Iuomanas cdepbl; 00beM  Kyoa,
NPSMOYTOJIBHOTO TapaUIeeIuIea, MUPaMUIbI, TPU3MbI, IHIMHIPA,
KOHYCa, Iapa; yMEHHE HAXOJUTh OTHOLIICHHE 00bEMOB MOJIOOHBIX (HUTYP

12

YMmenue ONICpHUPOBATH MOHATUAMU: MPAMOYIOJIbHAA CHCTCMaA KOOPAWHAT,
BCKTOp, KOOPAWHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHUCIIO, Pa3JIOKCHUEC BCKTOpa II0 6a31/Icy,
CKaJIAPHOC TIPOU3BCACHUC, BCKTOPHOC TMIPOU3ZBCACHUC, YIOJl MCKAY
BCKTOpaMHU; YMCHHEC UCII0JIb30BATH BCKTOpHBIﬁ 151 KOOp,Z[PIHElTHLIfI METOA OJId
peHICHUS TCOMETPUICCKUX 3a1aq U 3a1a4 APYTrux y‘le6HLIX npeaMeTOB

13

YMmenue BLI6I/IpaTB MOAXOOAIINNA METOJ JJIs pelicHusA 3a1a4u,; MOHUMAHNC
SHAYUMOCTHU MATCMATUKHU B HW3YUYCHHU IMPUPOIHBIX U O6H_ICCTBCHHBIX
IponecCoB " HBHCHHﬁ; YMCEHUC paCllO3HABaThb IIPOABJIICHUC 3dKOHOB
MAaTCMAaTHUKU B UCKYCCTBC, YMCHUC MMPUBOAUTH ITPUMCPBI MATCMATHYCCKUX
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OTKPBITUHA POCCUICKOM U MUPOBOM MareMaTnyeCcKoN HayKu

[lepeueHs 31eMEHTOB cofepxkaHus, posepsieMblx Ha EI'D
10 MaTeMaTuKe

Kon [IpoBepsieMbIl 37IEMEHT COEPIKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHbie u nesneie yncna. [Ipu3Haku 1eIMMOCTH LEJIBIX YHCEN
1.2 Pannonanbupie yucna. OOBIKHOBEHHBIE U JI€CATUYHBIE JpPOOHM, TPOLIEHTHI,
OeCKOHEUHbIE NePUOUUECKUEe pooH
1.3 ApubdmMeTnueckuit KOpeHb HaTypaabHOU cTeneHu. JleiicTBUs ¢ apudMeTHIecKuMu
KOPHSIMU HaTypaJIbHOW CTEIEHU
14 Crenenp ¢ mensiM TnokazaresneM. CTeneHb C palMOHAJIBHBIM IMOKAa3aTeIeM.
CaolicTBa CTENEHU
1.5 CuHyC, KOCMHYC W TaHIT€HC YHMCJIOBOIO aprymeHta. ApPKCUHYC, apKKOCHHYC,
apKTaHT€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecaruuneie 1 HaTypaabHbIE JIOTapUPMBI
1.7 JleficTBuTeNnbHBIE YnCTIa. ApUPMETHYECKHE ONEpalui C JACHCTBUTEIHLHBIMHU
yucnaMu. [IpubnikeHHble BBIUMCICHUS, MpPABWIA OKPYIJICHUS, NPUKUIKA U
OLICHKA PE3yNbTaTa BBIUYNCICHUI
1.8 [IpeoOpazoBanue BeIpaKeHUI
1.9 KomnuiekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIEC YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHUs
2.4 [TokazarenbHble U JOorapu@MUUEcKre ypaBHEHUS
2.5 [enbie u 1poOHO-paIMOHATbHBIE HEPABEHCTBA
2.6 HppannonanbHeie HEPAaBEHCTBA
2.7 [TokazarenbHble 1 JorapuMUUECKIe HEPAaBEHCTBA
2.8 TpuronomeTprueckue HepaBeHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 | YpaBHEeHUSs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
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2.11 |Marpuna cucteMsl JUHEHHBIX ypaBHEHUN. OnpenennTenb MaTpULIbI
3 OyHKIMH U TpapuKH
3.1 Oynkius, cnocoobl 3amanus ¢yHkun. ['paduk Qynkuuu. BzaumHo obOparHble
¢bynkun. YerHsie 1 HedeTHble GpyHKIuU. [leprnoanyeckre GyHKINN
3.2 OOmacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHKIuH. Hymm ¢yHKIuH.
[IpomMexxyTkH 3HAKOTOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DyHKIHWH.
MakcuMyMbl 1 MHUHUMYMBI (QyHKOUH. HanOomnbiiee W HauMeHbIee 3HAUYCHUE
(GYHKIIUM HAa TPOMEKYTKE
33 CremnenHast (pyHKIMSI ¢ HaTypaJIbHBIM M II€JBIM TOKa3zareneM. Ee cBoicTBa u
rpaduk. CpoiicTBa u rpaduK KOpHS N-0il CTENEeHN
3.4 Tpuronomerpuuecknue GyHKIMH, UX CBOWCTBA U rpauKu
3.5 [TokazarenbHas u norapupmMuyeckas GyHKUNU, UX CBONCTBA U rpaQUKu
3.6 Toukn paspeiBa. Acumnrtorel rpaduxoB ¢yHkuuii. CpoiicTBa (YHKUIHH,
HEMpPEephIBHBIX HAa OTPE3Ke
3.7 ITocnenoBareabHOCTH, CIIOCOOBI 3a4aHUS TOCIIEN0BATEILHOCTEN
3.8 ApubmMernueckas U reomeTpudeckas nmporpeccuu. Dopmysa coKHBIX TPOIICHTOB
4 Hauana MmaremaTn4eckoro aHanusa
4.1 [TpousBoanas ¢hyukmuu. [IponsBoaHbIE AIEeMEHTApHBIX DYHKITAHA
4.2 [IpuMeHeHre MPOW3BOAHONW K HCCIAENOBaHHMIO (YHKIMH HAa MOHOTOHHOCTH W
sKcTpeMyMbl. HaxoxeHre HanbobIIero 1 HauMeHbIero 3HaueHust GyHKUIMUU Ha
OTpEe3Ke
43 [TepBooOpa3nas. MuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. Jlnarpammel Diinepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTucTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ IIIOCKOCTH B POCTPAHCTBE
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7.3 MHororpanHuKu

7.4 Tena v MOBEpXHOCTH BpallleHUS

7.5 Koopaunats! 1 BEKTOPBI

Coneprxanne ooyuenus B 10 kiacce.

I'pad, cesa3ubIi Tpad, mytu B rpade: mukiasl u nend. CTeneHb (BAJICHTHOCTH) BEPIIMHEI.
I'pader Ha mmockocTu. JlepeBbs.

CrnyyaiiHble SKCHEPUMEHTHI (OMBITHI) M ClydailHble COOBITHS. DJIeMEHTapHble COOBITHS
(ucxonpl). BeposTHOCTH ciydaiiHOro coObITHS. BinM30CcTh 4acTOTHI M BEPOSTHOCTU COOBITHH.
CrnyyaiiHble ONIBITHI C PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU COOBITHUSMHU.

Omneparuu HajJ COOBITHSIMU: TepecedeHue, oObeNMHEHUE, MPOTUBOTIONOKHBIE COOBITHSI.
Huarpammsl Diinepa. @opmysa ClI0KEHUS BEPOSITHOCTEN.

VYciioBHas BEPOSATHOCTb. YMHOMKEHHE BEPOSITHOCTEH. JlepeBO CilydallHOTO IKCIEPUMEHTA.
®dopmyna nonHOM BeposiTHOcTH. Dopmyna baiieca. HezaBucumbie coObITHSA.

bunaphblii cnyyailHbId ONBIT (MCHIBITAHKE), yClleX M Heyaaya. HezaBucuMble HCIIBITAHUS.
Cepusi He3aBHCHMBIX HCIBITaHUNA 10 mepBoro ycmexa. IlepecranoBku u ¢akropuan. Yucno
couetanuil. Tpeyronbuuk [lackans. ®opmyna Ounoma HeroroHa.

Cepust HezaBuUCHUMBIX ucnHbiTaHud bepuymnu. Coy4ailHeli  BBIOOp U3  KOHEYHOM
COBOKYITHOCTH.

CnyvaliHas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlumarpamma pacnpenesneHus.
Onepanyu  Haja Cciay4yalHbIMM BeluuuHamu. buHapHas ciydaiiHas BenuuuHa. [lpumepsl
pacnpeeneHuii, B TOM YUCIIe TeOMETPUYECKOE U ONHOMHAIIBHOE.

CoBMecTHOE pacmpeielieHue JBYyX CIy4alHbIX BeJIWYMH. He3aBUCUMBIE CclydailHbie
BEJINYMHBI.

MaremaTudeckoe OXHAaHWE ClydalHOW BenwuwHbl (pacmpenenenus). [Ipumepsr
MIPUMEHEHHs] MaTEMaTUYECKOTO OKUaHus (CTpaxoBaHue, JoTepes). MaremaTnueckoe 0KHuI1aHue
OMHApHOW CIy4ailHOW BENMYMHBI. MareMaThdeckoe OXHUIAHUE CYMMBI CIy4alWHBIX BEIUYHH.
Maremarudeckoe 0XHAaHue TEOMETPUUYECKOTO 1 OMHOMUATILHOTO PaclpeieeHHH.

Jucnepcuss M CTaHIapTHOE OTKJIOHEHHE CIIy4alHOW BeNUYMHBI (pacIpelesieHus).
Jucnepcusi OMHApPHOW CIIy4alHOW BEIMYHMHBI. MaTeMaTH4ecKoe OXHUIAHUE IPOU3BEACHHUS U
JUCIIEPCHS] CYMMBbl HE3aBUCUMBIX CIy4allHbIX BEJIMYUH. /[ucnepcust U cTaHIapTHOE OTKIOHEHUE
OMHOMHUAIIBHOTO pacnpeaencHus. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHWE T€OMETPHUYECKOTO
pacnpeneneHus.";

Jlyisa mpoBeneHus: eUHOTO TOCyIapCTBEHHOIO dK3aMeHa mo Maremaruke (manee - EI'D mo
MaTeMaTUKe) UCIOb3YeTCs MmepedeHb (koaudukaTtop) mpoBepseMbIx TpeOOBaHUI K pe3ybraTaM
OCBOCHHMSI OCHOBHOI 00pa3oBareIbHON IPOrpaMMBbl CpeTHETr0 00IIero 00pa30oBaHMsI U AIEMEHTOB
coJiep KaHusl.

IIpoepsiembie Ha EI'D mo maremaruke TpeOGoBaHMS K pe3yabTaTaM OCBOCHMS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMBbl CpeIHEro oo1ero 00pa3oBaHus

Kon [IpoBepsieMmbie TpebOBaHUS K IPEAMETHBIM Pe3yabTaTaM OCBOEHUS
MIPOBEPSIEMOTO | OCHOBHOI 00pa30BaTeNbHOM MPOTrpaMMbl CPEIHETO 00IIero 00pa3oBaHus
TpeboBaHUs

1 Bnagenne Merogamu AO0Ka3aTCJIbCTB, AJITOpUTMaMU PCHICHHUA 3a4a4;
YMCHUC (bOpMyJ'II/IpOBaTL U OICpHUPOBATH TIOHATHUAMU: OIPCACIICHHUC,
aKCnoMa, TCOopeMa, CJIICACTBUC, CBOI>'ICTBO, IMpU3HAK, AOO0Ka3aTCIbLCTBO,
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paBHOCHUJIbHBIE (POPMYITUPOBKH; MPUMEHATHh UX; yMeHHE (HOpMYIHpOBaTH
o0paTHOE€ M TPOTHUBOIMOJIOKHOE YTBEPXKACHUE, NPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaThb METOJ MAaTEeMAaTU4YeCKOM HHIYKLUU;
IIPOBOAMTH JI0KA3aTENIbHbIE PACCY)KJIEHUS IPU PELICHUM 3aJ]1ad, OLEHUBATh
JOTMYECKYI0  IMPAaBUIBHOCTb  PACCYXKJIEHUH; YMEHHME  OIEepUpOBaTh
HOHSTUSIMA: MHOKECTBO, IOJMHOECTBO, OIEpAllUU HaJl MHOXXECTBAMU;
YMEHHUE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisi ONUCaHUs
peanbHbIX MPOIECCOB U SIBIIEHUN W IPU PELICHUU 33/a4, B TOM UYHCIE U3
JIpYyruX y4eOHBIX MPEIMETOB; YMEHHE OIEpUPOBATH MOHATHUSAMH: Tpad,
CBSI3HBINA Tpad, AepeBo, UK, Tpad Ha TUIOCKOCTH;, YMEHHUE 3aJaBaTh U
OTMCHIBaTh I'padbl pa3IMYHBIMU CHOCOOAMM; HCIONB30BaTh Tpadbl MpU
pelIeHnH 3a1a4y

YMeHHe ornepupoBarh MOHSATHUSMU: HATypaIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTENEHb C IEJIBIM TTOKa3areaeM, KOpeHb HaTypalTbHOU CTENEHHU, CTETIEHD C
palMoHaIBHBIM TIOKAa3aTeJIeM, CTETCHb C JIEUCTBUTEIIbHBIM IOKa3aTelieM,
jgorapudM YHCIa, CHUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YHCIIA,
OCTaTOK 10 MOYII0, PAIlMOHAIBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOXECTBAa HATypaJbHBIX, IEJbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHUCeJ; YMEHHE UCIIOIh30BaTh MMPU3HAKHU JICTMMOCTH, HAWMEHBIIUNA OO
JISTUTEIb M HAWMEHBIIee 00111ee KpaTHoe, aropuT™ EBkinaa npu pemennn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TTO3UITMOHHBIMHI CUCTEMaMHU CUHCIICHHUSI;
YMEHHE BBITIOHATH BRIYUCIICHUE 3HAUCHUI U TTPeoOpa30BaHMs BBIPAKECHUH
CO CTEMEeHsSAMH U Jiorapudmamu, IpeoOpa3zoBaHus APOOHO-pAITMOHATHHBIX
BBIPQKCHUH; YMEHHE OINEPUpPOBATh MMOHATUSIMH: TOCIEIOBATEILHOCTD,
apudMeTnyecKas MpOTrpeccHsi, FTeOMETpUUYECKas MPOrpeccus, OECKOHEUHO
yOBIBatoIIas reoMeTpruyecKas MIPOTPECCHs, YMEHHE 3aJ1aBaTh
MO CJIEI0BATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
YMEHHE OTIEPUPOBATh TMOHITHSAMHU: KOMIUIEKCHOE YHCJIO, COTPSKCHHBIC
KOMIUICKCHBIC YHCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4mcia, (Gopma
3aIMMCH KOMIUICKCHBIX 4YHCeN (reoMeTpuyYecKas, TPUTOHOMETpPUYECKas H
anreOpanyeckas); yMeTh MPOU3BOJIUTH apU(PMETHUCCKUE JCHCTBUS C
KOMIUICKCHBIMA ~ YHUCJIAMH;  NPUBOJAUTH  HPUMEPHl  MCIOJb30BAHHS
KOMIIJIEKCHBIX YMCEN; ONMEPUPOBATh MOHATUSAMU: MaTpuua 2 X 2 u 3 X 3,
OTIPENICTUTENIb MATPHUIIbI, TEOMETPUUECKHI CMBICI OTIPEICTUTEIIS

YMeHue onepupoBaTh IMOHATHUAMH: pallMOHAJbHBIE, HpPPALMOHAIbHBIE,
IIOKa3aTelIbHble, CTENEHHbIE, JOrapu(pMUUECKUE, TPUTOHOMETPHUECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE ONIEPUPOBATh MOHATUSIMMU:
TOXJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, ypaBHEHHE, HEPaBEHCTBO,
cucTeMa YypaBHEHMH M HEPaBEHCTB, PaBHOCUJIBHOCTb YpPaBHEHMIA,
HEPABEHCTB U CUCTEM; YMEHUE PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI
C TIOMOINBIO PA3JIMYHBIX IPUEMOB; pelIaTh YPAaBHEHMs, HEPABEHCTBA U
CHUCTEMBI C TapaMETPOM; IIPUMEHSATh YPAaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI
JUI pellieHus] MareMaTH4eCKUX 3a7ad M 33Ja4 M3 Pa3IM4HbBIX oOnacTeit
HayKH U peaJbHOM KU3HU

YMeHue omnepupoBaTh MNOHATUAMH: (QYHKIMS, YETHOCTh (PyHKUUH,
NEPUOTMYHOCTD (PYHKIIMH, OTPAHHYEHHOCTh (DYHKIUH, MOHOTOHHOCTB
¢byHKIMHM, SKCTpeMyM (yHKIMH, HanOousiblliee M HAaUMEHbIIEee 3HAYCHUS
(GYHKIIMM Ha TPOMEXYTKe, HemnpepbiBHas (DyHKLUS, aCHMOTOTHI rpaduka
(GyHKIIMM, TepBasi U BTOpas MPOU3BOJAHAs (YHKIMH, F€OMETPHUECKUN U
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¢u3ndecknii CMBICT TPOM3BOJHOHM, TepBOOOpa3Has, ONpeneIeHHbINH
UHTETpaj; yMEHHE HaXOAWUTh AaCUMITOTHI rpaduka (QyHKIMH; YMEHHE
BBIUUCIIATH TPOU3BOAHBIE CyMMBI, TPOU3BEICHHS, YACTHOTO ¥ KOMITO3UIIUU
(GyHKIM, HAXOAUTH YpaBHEHHUE KacaTeIbHOH K rpaduKy (GYHKIUN; yMEHUE
HAXOJUTh TPOU3BOJHBIC IEMEHTAPHBIX (YHKIHI;, YMEHHE HCIIOJIb30BaTh
NPOM3BOJHYIO JUISI WCCIEAOBaHMS (PyHKUIWH, HAaXOQUTh HAMOOJBIINE H
HaNMEHbIIME 3HAYeHHs (QYHKIUH; CTPOUTh TpadUKd MHOTOWICHOB C
UCTIOJIB30BAaHMEM  amiapara MaTeMaTH4YeCKOTO aHaliu3a; TNPUMEHSTh
IPOM3BOJHYIO JUISl HAXOXKACHUS HAWIYUIIETO PEIICHHs B MPUKIAJHBIX, B
TOM YHCJI€ COUMAIBHO-OKOHOMUYECKHX M (PU3MYECKUX 3a7a4ax; HaXOJIUTh
TUTOIIAN U 00beMBl (UTYp ¢ TIOMOIIBIO HHTETpasia; MPUBOAUTH TPUMEPHI
MaTeMaTU4YeCKOro MOJEIMPOBAaHUs C MOMOLIbI0 U depeHIanIbHbIX
YpaBHEHU U

YMeHue onepupoBarh NOHATHAMU: rpaduk GyHKIHUH, oOpaTHas (QyHKLIHS,
KOMIO3MLMSA (PyHKIMM, JuHelHas (QyHKUWSA, KBaJapaTu4yHas (QYHKLHUSA,
panuoHanbHas (yHKIUSA, cTeneHHass (YHKUWS, TPUTOHOMETPUUYECKUE
¢byHKIMM, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMU, MOKa3aTelbHas W
ngorapudmuueckas (QYHKUUU; YMEHHE CTPOUTh TpadUKH H3YyYEHHBIX
(yHKLMIA, BBITIOTHATH TpeoOpazoBaHus TpadukoB PyHKIUH, UCTIOIB30BATh
rpaduku ISl U3y4eHHUs MPOLIECCOB U 3aBUCUMOCTEN, IPU PELIEHUH 3a/1a4
U3 JApyrux y4eOHBbIX MpEeAMETOB U 3ajad U3 peajbHOU KHU3HU; BhIpa)xarhb
(dhopMynaMu 3aBUCUMOCTH MEXIY BEIMUYMHAMU; HCIOIb30BaTh CBOMCTBA U
rpaduku QYHKIMM JUId pelleHus YpaBHEHHM, HEpaBEHCTB M 3ajad C
napameTpamMu; u300paxarb Ha KOOPIUHATHON IUIOCKOCTH MHOYKECTBA
pellIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3aJlauyd pPa3HBIX THUIIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJM M YacTH, Ha JIBWKEHHE, padOTy, CTOMMOCTh TOBApOB U
yCIyT, HaJOTH, 3aJlayu U3 OOJacCTH YIpaBlIEHUs JIMYHBIMH U CEMEWHBIMU
(uHaHCaAMU); COCTaBIATH BBIPAXKECHHS, YpPAaBHEHHMs, HEpaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJ[adM, HCCIENOBaTh IOJIYYEHHOE pEIIeHUuEe Hu
OIICHUBATh IMPABIOINOJOOHOCTh pE3yIbTaTOB; YMEHHE MOJIEIHPOBAThH
peanbHble CHUTyallMd Ha S3bIKE MaTEMAaTUKU; COCTaBISATh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4, UCCIIE0BATh
NOCTPOEHHBIE  MOJIEIM C  HUCIHOJB30BaHHEM  ammapara  anreOpsl,
UHTEPIPETHPOBATH MOTYYECHHBINA PE3YNIbTAT

YMeHue onepupoBaTh MOHATUAMHU: cpegHee apupMeThdeckoe, MeIuaHa,
HauOoJIbIllee M HAUMEHbILIEe 3HAYCHUs, pa3Max, JUCIEpCUs, CTaHIapTHOe
OTKJIOHEHHE 4YMCJIOBOTO HAbopa; yMEHHE HU3BJIEKaTh, MHTEPIPETUPOBATH
UH(pOpMaIUIO, MPEICTaBIEHHYIO0 B Ta0IuIax, Ha Juarpammax, rpadukax,
OTpaXKarollyl0 CBOMCTBA pPEAJIbHBIX MPOLIECCOB U SBICHMI; IPEACTABIATH
UHPOpPMAIIMIO C TOMOINBIO TabiIMIl MW JUarpaMM; HCCIeIoBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM 4YHCJIE C IMPUMEHEHHEM TpaduyecKux
METOJIOB U JIEKTPOHHBIX CPEJICTB; rpauUecKu UCCIea0BaTh COBMECTHBIE
HaOJII0IEHUs C TOMOILBIO IMarpaMM pacCeMBaHUs U IMHEHHON perpeccuu

YMeHue OonepupoBaTh IOHATHUAMM: CIydaWHBIM OIBIT U CIIy4allHOE
COOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITUS; YMEHHE BBIUUCIATH
BEPOSATHOCTh C UCIOJIb30BAaHUEM TIpaUUecKuX METOJIOB; MPUMEHSThH
(GopMynBl CIIOKEHHsI M YMHOXKEHHS BEpOSITHOCTEH, (opMmyny NOTHON
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BeposTHOCTH, (popmyny BepHymin, komOuHaTopHBIE (DakThl U (HOPMYIIBI;
OILICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEpUPOBAThH
MOHATUSAMH:  CIIydailHas BEJIIMYMHA, pACHpPEACICHUE BEPOSTHOCTEH,
MaTeMaTU4YecKoe OKUIAHUE, HUCIEPCUss M CTaHIAPTHOE OTKJIOHEHHE
CIIyYaifHOH  BENWYMHBL, QYHKIHH  paclperesieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIbHOTO U HOPMAJIBHOTO PACIpEeICHUil; yMeHHe
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHPEACICHHUNA JUIS pEIIeHHs 3a/1a4;
3HAaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIUX YHCEIN, METOABI BEIOOPOYHBIX
UCCIIEIOBAaHUI; YMEHUE IPUBOIUTH IPUMEPBI IPOSIBIICHH S 3aKOHA OOJIBIINX
9rceN B MPUPOJHBIX M OOLISCTBEHHBIX SBICHUSIX; YMEHHE OINEPUPOBATH
MOHATUSAMH: COYETaHWE, TIePECTAaHOBKA, YHCIO COYETAaHWH, YHCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMEHHWE TpPUMEHSITh KOMOMHATOPHBIC
GakTel W pacCyKIeHHs JUIS PEIIeHHs 3aja4; OICHWBATh BEPOSTHOCTH
pealbHBIX ~ COOBITHH;  COCTABISATH  BEPOSTHOCTHYIO  MOJENb |
WHTEPIPETUPOBATH TTOYYSHHBIH pe3ylbTar

VYMmenune OIICpUPOBATH INOHATUAMU: TOYKa, npsamasd, IIJIOCKOCTB,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUYNHA YIUIa, IIJIOCKUN YroJj, JABYyrPaHHBIN
yroJji, TPEXTPaHHBIM YroJl, CKPENIMBAKOUIMECS MPSMbIE, TapaUIeIbHOCTh U
MEPIEHIUKYIIPHOCTD IPSIMBIX U TUIOCKOCTEW, YTrOJ MEXIY IPSIMBIMU, YTl
MEXKy IPSIMOM U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMU, PACCTOSTHUE OT
TOYKHW OO0 INJIIOCKOCTH, PACCTOAHUEC MEKAY MPAMBIMH, PACCTOAHUC MCEKIAY
IIOCKOCTAMU, YMCHHUC HCIIOJB30BAaTh IIpU PCIICHHUM 3aaa4 HN3YYCHHBIC
(baxThl U TEOpeMbl IUNIAHUMETPHH; YMEHUE OLICHUBATh pa3Mepbl 0OBEKTOB
OKPY)KAaIOIIET0 MMpA; CTPOUTH MaT€MaTHYECKHE MOJIENH C IIOMOLIBIO
TEOMETPUUYECKUX IIOHATUH M BEJIMYMH, pELIaTh CBS3aHHBIE C HHUMH
IIPaKTUYECKHE 3a/1a4U

10

YMeHne omepupoBaTh MOHATHAMU: TUIOMAAb (GUTYypbl, 00beM (urypsi,
MHOTOTPaHHHK, TPaBUJIbHBI MHOTOTPAaHHHK, CEUEHHE MHOTOIPAaHHHKA,
Ky0, mapaieNenunen, Mnpu3Ma, nupamuaa, Qurypa M IMOBEPXHOCTh
BpallleHHs, IWIMHIP, KOHYyC, Imap, cdepa, Iomanb cdepsl, IUIONaIb
IIOBEPXHOCTH THUPaMUIbBI, TPU3MBI, KOHYyCa, IWUIMHIpPA, 00beM Kyoa,
NPSIMOYTOJIBHOTO TapaUIeyIeIuIie/ia, MUPaMUIbL, TPU3MbI, IHIMHIPA,
KOHYCa, Ilapa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHYca W IIMIUHIPA,
napajjielibHble OCH WJIM OCHOBAaHHIO, CCUCHHE IIapa, IUIOCKOCTb,
Kacaromasics cgepel, MWIMHAPA, KOHYCa, YMEHHE CTPOHMTh CCUCHUE
MHOTOTPaHHHMKA, H300pakaTh MHOTOTPAaHHUKH, (QUTYphl M TOBEPXHOCTH
BpAIICHHSI, UX CEUCHHsSI, B TOM YHUCIIC C IMOMOIIBIO DICKTPOHHBIX CPENICTB;
yYMEHHE TPUMEHSTh CBOWCTBA T€OMETPUYECCKUX (DUTYp, CAMOCTOSATEIHLHO
(bopMyIHpOBaTh ONpPENCIICHHs U3ydaeMbIX (UTYD, BBIIBUTATH THUIIOTE3bI O
CBOMCTBaX W TMpHU3HAKaX TeOMETpUYECKUX (GUryp, OOOCHOBHIBATH WU
OTpOBEprarb HX; YMEHHE MPOBOIUTH KiaccupUKauioo GuUryp 1o
pa3MuYHBIM TPHU3HAKaM, BBITIOTHATH HEOOXOIUMBbIE JIOTIOTHUTEIbHBIC
MOCTPOCHUS

11

YMeHMe omepupoBaTh MOHATHSAMM: JABWKEHHE B  IPOCTPAHCTBE,
napanjenbHbli MepeHoC, CUMMETPHUS Ha IJIOCKOCTH U B HPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue NOA0OMA, TOAOOHBIE (QUIYpHI; YMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (UTYpHl, B TOM YHCIE B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BAaTh FEOMETPHUUYECKUE OTHOIICHUS MPH
pelIeHNH 3a/ay; HaXOAWTh TeOMETPUYECKHE BEIWYMHBI (JUIMHA, YTOl,
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IUIOIIA/Ib, 00bEM) MTPH PEIICHUH 3a/1a4 U3 APYTHX YIeOHBIX MPEIMETOB U U3
peanLHoﬁ KU3HU; YMCHHUC BBIYUCIIATH TCOMCTPHUICCKUC BCIININHBL (I[J'II/IHa,
yroJ, IUIOMIaab, 00BEM, IJIOMIAb MOBEPXHOCTH), UCIOIB3YS H3Y4YCHHBIC
q)OpMYHBI U MCTOJbI, B TOM YHUCJIC: IUIOIAAb MOBCPXHOCTHU IMUPAMU/BI,
OpU3MbI, KOHyca, LWIMHApaA, Iuomanab chepsl; o0beM  Kyoa,
[PSAMOYTOJIBHOTO  [apajulelIeNuIe a, NTUpaMUAbl, MPU3MBbL, LUIMHAPA,
KOHyca, [Iapa; yMEHUE HAXOUTh OTHOIIIEHUE 00bEMOB MOA00HBIX (UTYD

12

YMeHue omnepupoBarh HNOHATUSMHU: MPSMOYTOJIbHAs CUCTEMa KOOPIMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIMHATBHl BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpAa Ha YHCJIO, pa3joXKeHWe BeKTopa mo 0aswucy,
CKaJISIpHOE TPOU3BEACHHUE, BEKTOPHOE IPOU3BEIACHHE, Yroid MEXIYy
BEKTOPAMM; YMEHUE UCI0Ib30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOJ 1151
pelIeHNs TeOMEeTPUYECKUX 3a/1a4 U 3aJ1ad APYruX y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpATh MOAXOASIIUNA METOA Ul pPElIeHUs 3a7adu; IOHUMaHUe
3HAYMMOCTH MAaTEMaTUKW B H3YYEHUU MPHUPOJIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB UM SIBIICHUM; YMEHHUE pAaclO3HaBaTh IPOSBICHUE 3aKOHOB
MAaTE€MaTUKH B MCKYCCTBE, YMEHHE NPUBOJUTH IPUMEPHI MAaTEMaTHUYECKUX
OTKPBITHHA POCCUHCKON U MUPOBOM MareMaTnyeCcKoN HayKu

[Iepedens 3memMeHTOB coaepkanus, npoBepsieMbix Ha EI'D
10 MaTeMaTHKe

Kon

[IpoBepsieMbIil SIEMEHT COJIEPIKAHUS

Yyicia ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe n OCJIbIC YHuclia. HpI/ISHaKI/I JCITUMOCTH LEIBIX YHUCET

1.2

PanmonanbHbie 4ucina. OOBIKHOBEHHBICE MW JICCATHYHBIC JPOOH, IPOIICHTHI,
OECKOHEUHBIC TIEPUOAUYECKHIE TPOOH

1.3

ApubmMeTnuecKkuii KOpeHb HaTypaabHOU cTeneHu. JleicTBUs ¢ apudMeTHIeCKUMU
KOpHSIMU HaTypajibHOM CTENEHH

1.4

Crenenr ¢ OCJIbIM ITIOKAa3aTCJICM. Crenenn ¢ palliOHAJIbHBIM IIOKA3aTCJICM.
CBoiicTBa cTEICHU

1.5

CI/IHYC, KOCHMHYC MW TaHTCHC YHCJIOBOI'0 aprymcHTa. ApKCI/IHyc, APKKOCHHYC,
APKTAHTI'CHC YHUCJIOBOT'O apryMmeHTa

1.6

Jlorapudm uncna. JlecaTu4yHble U HaTypajbHbIE JOrapu(MBbI

1.7

ﬂeﬁCTBHTCHLHBIC qucia. ApI/I(l)MCTI/I‘leCKI/Ie onepanuu ¢ JIECTBUTEIIbHBIMU
YUCJIaMH. HpI/I6J'II/I)KeHHBIe BBIYUCIICHUSA, IIpaBUJIa OKPYIJICHHUA, IIPUKHUAKA U
OIICHKA pe3yjibTaTra BBIUMCIICHU N

1.8

[IpeoOpazoBaHue BbIpaKEeHHUN

1.9

KommnekcHbie uncna

ypaBHeHI/IH 1 HCPABCHCTBA
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2.1 Lenbie u ApoOGHO-palIMOHAIBHBIE YPAaBHEHUS

2.2 HppaunonanbHble ypaBHEHUS

2.3 TpuroHomerpudeckue ypaBHEHUS

2.4 [TokazarenbHble U JOrapu@MUUECKUe YpaBHEHUS

2.5 [enbie u 1poOHO-paTMOHATBFHBIC HEPABEHCTBA

2.6 HppaunonanbHbie HEPAaBEHCTBA

2.7 [lokazarenbHble U JOorapu@MUUECcKre HEpaBEHCTBA

2.8 TpuroHomeTpuieckne HepaBEeHCTBA

2.9 CucremMbl U COBOKYMTHOCTH YPaBHEHUIN U HEPABEHCTB

2.10 | YpaBHeHMS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11 Marpuna cucTemMsl JIMHEWHBIX ypaBHEHU. OnpenenuTenb MaTpHLbI

3 OyHKIMU U TpaduKu

3.1 OyHkuus, cnocoObl 3amanus QyHkiuu. [papux QyHkuuu. BzanmHo oOpaTHbIE
¢bynakiuu. Yernele u HedeTHbIE GyHKIMH. [leproandeckue GyHKIIMN

3.2 OO6nacte ompeneneHuss W MHOXXECTBO 3HaueHWH ¢yHknuu. Hymum dyHKIumn.
[IpomexyTku 3HaKomocTosHCTBA. [IpOMEXyTKM MOHOTOHHOCTH  (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI QyHKIMH. HanGomnbliee u HauMeHblee 3HAYECHUE
(YHKITMY Ha IPOMEKYTKE

3.3 CreneHHass (pyHKIMsI ¢ HaTypaldbHBIM M II€JBIM IOKa3zareineM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-OW CTEIICHH

3.4 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKH

3.5 [TokazarenbHas u Jorapudmudeckas GyHKIIUU, UX CBOMCTBA U rpaduKH

3.6 Toukn paspeiBa. Acumnrtorel rpaduxoB ¢yHknmii. CBoiicTBa (YHKIHH,
HEMpPEepBHIBHBIX HAa OTPE3Ke

3.7 [TocnenoBarenbHOCTH, COCOOBI 33JaHUS 110 CIEI0BATEIbHOCTEN

3.8 Apudmernueckas u reoMmeTpudeckas nporpeccuu. @opmyrna CI0KHBIX TPOLEHTOB

4 Hauana maremaTnueckoro aHanusa

4.1 IIpousBonHas pynkuuu. [IpousBoaHbIe AIEMEHTAPHBIX (QYHKIIHHA

4.2 [IpumeHeHre NPOU3BOAHOM K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHre HanbobIIero 1 HAaMMEHbIIEro 3HaueHUs (PyHKIUU Ha
OTpe3Ke

4.3 IlepBooOpa3nas. Murerpain
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5 MHuoskecTBa U JIOTUKaA

5.1 MHuoxecTBO, onepaluu HajJ MHOKecTBaMu. Jluarpammel Didnepa - Benna

5.2 Jloruka

6 BepositHocTh U cTaTucTHKA

6.1 OnucarenpHas CTaTUCTAKA

6.2 BepositHoCTh

6.3 Kombunaropuka

7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tenma n NOBEPXHOCTH BpallCHUS
7.5 KoopanHaTsl 1 BEKTOPBI

4. OBBEM YYEBHOI'O IIPEJIMETA Y BHJIbl YYEBHOM PABOThI

Bua yueOHoi padoThl

O0BeM B yacax

O0beM yueOHOr0 mpeamMera 369
B TOM YHCJIC:
OcHOBHOE coJiep)KaHue: 292
- VYpok 186
— IlpakTudeckue 3aHsTHA 106
IIpodeccronabHO-OPUEHTUPOBAHHOE COAEPKaHUE (CoepKaHUE 20
MPHUKJIAJTHBIX MOJTYJICH):
- VYpok 10
— Tlpaktuueckue 3aHATUSL 10
Koncynpranuu (mnepen sK3aMeHOM) 2
CamocTtosrenpHas paboTa (Bcero) 51
IIpome:xxyTouyHas arrecTanus 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 BHABI AeSITEJHHOCTH 00yIAI0IIHXCSI
YueOHOro 4acoB y T ABLA y T
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. IpodeccnonanbHO OPHEHTHPOBAHHOE COdEPKAHUE: JlaBaThb ompezneneHusl CHHYyca, KOCHHYycCa, TAaHTC€HCAa M KOTaHI€HCa
CHHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC YHCIIOBOI'O apryMEHTa. 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 omnpeneneHHss apKCHHYca, apKKOCHHyca M apKTaHIeHCa
YHCIa.
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10.

IIpodeccrnonanbHO OPUEHTHPOBAHHOE COEPKAHME.

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

OnepupoBaTh TOHATHSAMH: KOMIDIGKCHOE YHCIO H
MHOXECTBO  KOMIUIEKCHBIX  uHced.  [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 cteneHn 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 TIPUMEpaMu MPUMEHEHHs KOMIUIEKCHBIX YHMCElN JUIs

TCOMETPHUUCCKUX 3a1a4.

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

IIpakTHyeckoe 3aHsiTHE

13. [IpuMeHeHMe TPU3HAKOB JACIMMOCTU IIENBIX 4HCeN, HauOompnmi | OnepupoBaTh TOHATHAMHU: HATypajdbHOE M IIEJI0€  YHUCIIO,
o6umii nemurens (nanee - HOJI) n Haumenbuiee o01ee KpaTHOE (JAIEE | MHOMKECTBO HATYPATbHBIX M IENbIX Yncel. Mcrnonp30BaTh IPU3HAKH
- HOK), octaTkoB o Mmoxysto, ainropurMa EBkiuna i pemeHus 3aaad JETUMOCTH IIENBIX YHCen; octatku no momymo; HOJl u HOK
B LEJIBIX qHCIIAX. HaTypaJIbHBIX YHUCEll; alropuT™M EBKIuza s pelueHus 3ajad.
3al'II/ICI)IBaTI) HaTypaanble yuciia B Pa3JINYHBIX MNO3UIHOHHBIX
CcHCTEMaX CUHMCIICHHS.
14. Crenenp ¢ mensiM mokasateneM. bunom Heiotona. Mcmonp3oBanue | 3HaTh ONpeeNeHHE M CBOWCTBA CTEICHHU C LIENBIM ITOKa3aTeNeM.
noaxopsed GopMbl 3amucH ACHCTBUTENBHBIX YHCEN IS PELICHHs
NPaKTHYECKUX 3334 U MPEACTaBICHUS JAHHBIX.
15. [IpubmkeHnHple BbluKMcieHus. [lpaBuna okpyriieHus, npukuaka u | Vcrmonb3oBaTh MpuOIMKEHHBIC BEIYUCICHHS, TIPABHIIIa OKPYTIICHHS,
OLIEHKa PEe3YJIbTaTa BEIYMCICHHH. MPUKHUJIKY U OLICHKY Pe3YJbTaTa BEIYMCICHHIA.
16. IpodeccnoHaibHO OPUEHTHPOBAHHOE COEPKAHNE: 3HAKOMUTHCS C TIPUMEPaMU MPUMEHEHHs] KOMIUIEKCHBIX YHCEI JUIs
[TpUMeHUTh KOMIUIEKCHBIC YMCIIA VIS PEIISHNUS 3a1a4. peLIeHHs FTEOMETPUYUECKHUX U (PU3MYECKUX 3a7ad.
1.2 | YpaBHeHus u 40/18 | Ypok
HepaBeHCTBA. 17. ToxzaecTBa M TOXICCTBEHHbIC IPeoOpa3OBaHHs. YPaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCHIBHBIC YpaBHEHUS U ypaBHeHus-ciencTus. | ONepupoBaTh MOHATUAMU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO,
HepaBeHCTBO, peliieHre HepaBeHCTRA. PaBHOCHUIIbHBIC YPABHEHUS U YPABHEHHUS-CIIC/ICTBUS, PABHOCHIIbHBIC
HEPaBEHCTBA;
18. OCHOBHBIE METOJIbI pEIeHUs] UEJIbIX U JIPOOHO-pAlMOHANBHBIX | ONepupoBaTh MOHATHSIMHU MHOTOUICH OT OJTHOM MEPEMEHHOM, ero

YpaBHEHUH M HEPaBEHCTB. MHOIOWIEHbl OT OJHOH NEpEMEHHOM.
[enenue MHOrowieHa Ha MHOTOWIEH C ocTratkoM. Teopema besy.
Muorouness! ¢ nensivu kodddurmenramu. Teopema Buera.

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

Pemenne cucreM ITMHEWHBIX ypaBHEHUN. MaTpHiia cUCTEMbl TMHEHHBIX
ypaBHeHU#. OmpeneauTesb MaTPULbl 2 X 2, €10 TEOMETPUUECKUI CMBICIT
U CBOMCTBA, BBIYMCICHHE €r0 3HAYEHHS, MPUMEHEHHE OIpPENeTUTENs
JUTSl pEIICHUsI CUCTEMBI TMHEUHBIX YpaBHEHUH.

OHepI/IpOBaTI) MNOHATHSAMM: CHCTEMa JIMHEHHEIX ypaBHeHI/II\/’I,
Martpuna, ornpeaAciaInTe/ib MaTpUlbl. Hcnonp30BaTh CBOMCTBA
ONpeaACIUTECIIA 2%x72 JUIA BBIYMCIICHUSA €TO 3HAYCHUA, IPUMCHATH
OMNPECACITUTECIIN I pEIICHHUA CUCTCMbI JIMHEHHBIX ypaBHeHPIfI.

20. Cucrtema M COBOKYITHOCTh YpaBHEHHMH M HepaBeHCTB. PaBHocwibHbIe | OmepupoBaTh MOHSATHSMH: CHCTEMAa M COBOKYITHOCTb YpaBHEHHUH U
CHCTEMBI U CUCTEMBI-CIICAICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA. HEpaBEHCTB; PEIICHNE CHCTEMBI WITH COBOKYITHOCTH; PaBHOCHUJIbHBIC
CHCTEMBI U CUCTEMBI-CIIEICTBHS.

21. YpaBHeHMs, HEPaBEHCTBA U CHCTEMBI C TapaMeTPaMH. BeiOupatrs  croco0  pemieHMs ~ 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 KOMOWHHMPOBaHHBIE 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, COJAEPKAIIMX CTENEHH ¥ | BBINONHATH NpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUH, COIEepIKALIIX
KOpHH. CTEINEHHU C pallMOHAIbHBIM MOKA3aTEIEM.

26. [NokazarenbHbIe ypaBHEHUSI. Hcnonb3oBaTh E(pOBbIE pecypehl [is IOCTPOCHUS rpaduka
MoKa3aTelbHOU (QYHKIMU U U3ydeHus e€ cBoicTB. Haxomuts
pelIeHHsI TOKa3aTeIbHbIX YPaBHEHUH.

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

28. OCHOBHBIE METO/IbI PELIEHUs TOKA3aTEIbHBIX HEPABEHCTB. [IpyMeHATH CBOMCTBAa MOKA3aTeNbHOH (YHKIMHM K pELICHHIO
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 (POPMYIIBL. IIpuMeHATh OCHOBHBIE TPHUI'OHOMETpPHUYECKHE (HOpMYNBI I
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 PEIIEHNSI TPUTOHOMETPUIECKNX YPABHEHHH.

THUITOB TPUTOHOMETPHUECKUX YPaBHEHHH.
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35. OCHOBHBIE METO/BI PELICHHS TPUTOHOMETPHYECKNX HEPABEHCTB. [IpumenaTs GOpMyYNIBI TPUTOHOMETPHH ISl PELIEHHS OCHOBHBIX
THUITOB TPUTOHOMETPHUYECKHUX 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 mokasarenbHbIX 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

64




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

Ypox

105. | Buagpl MHOrOTpaHHHKOB, pa3BepTKa MHOTOrpaHHHKA. [lpu3ma: n- | PucoBaTh BBIMYKJIBIE MHOTOTPAHHHKU C 3aJaHHBIMH CBOMCTBAMU;
yroyipHas MpU3Ma, NpsiMasl ¥ HAKJIOHHAS MPU3MbI, OOKOBas M MONHAS | BOCCTAHABIMBATH OOIIWIA BH] BBITYKIOIO MHOTOTPAHHHKA 110 IBYM
MOBEPXHOCTh MPU3MBL. ero TP OCKIIUSIM. Jloka3bIBaTh CBOICTBa BBIYKIIOTO

MHOIOTPaHHHKA.

106. | IMapannenenumnen, NpAMOYroNbHBIH Napasenenunen 1 ero cBoiictea. | PHCOBATh BBIMYKJIbIE MHOTOIPAHHUKH C Pa3HOM DiIepoBoii
KpaTuaiiiye myTn Ha IOBepXHOCTH MHOrOrpaHHuka. Teopema Jitepa. XapaKTEPUCTUKON; HCCIEI0BaTh BO3MOYKHOCTH TOJYyYEHHUS
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 TIpaHell NpaBUILHOM
nmapaMuabl.

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

OKTadp, NOACKASAP U UKOCASAP.
109. | CummMmerpuss B TPOCTPAHCTBE. DJIEMEHTHl CUMMETPUH MPABUIIBHBIX

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

HpaKTl/I‘leCKOC 3aHATHE

110. | MpodeccnoHaIbLHO OPHEHTUPOBAHHOE COEPKAHME:
BBIUHMCIIEHHE HJIEMEHTOB MHOTOTPaHHUKOB: pedpa, TMaroHaju, yriibl.

111. | IInomans GOKOBOM MOBEPXHOCTH NPH3MBL Beryucinurs 60KOBOH MOBEPXHOCTH MPU3MBI.

112. | TInomaap GOKOBOI MOBEPXHOCTU M MOJTHOM MOBEPXHOCTH HPSMOI
MIPU3MBL, IDIOMIAIh OCHOBAHHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH Berumcnare miomaa MoBEpXHOCTEH MHOTOrPaHHHUKOB (NpU3MA,
TIPSMO#A TIPH3MBL. MIMPaMHKa), TEOMETPHUIECKUX TEN C IPUMEHEHHEM (OPMYIIL.

113. | IDromaas OOKOBOH MOBEPXHOCTH H IIOBEPXHOCTH MPABUIBHOM ITMPAMHIBL,

TEeOpeMa O TUIOIIA/IH YCEUCHHOM MMPaMU/IbL.

BbrumcnsTe TIOMmMAAM TOBEPXHOCTH MPABWIBHOW MHPaMUAIbI,
TEOMETPUUECKHX Tel C MPUMEHEHNnEM (hopMyII.
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114.

CUMMCETpPUA
CUMMCTpPUA

Cummerpusi B TpPaBWIBHOM  MHOTOTPaHHHKE:
rapajiesyenuneia, CHMMETPUS TNPAaBWIBHBIX —IIPH3M,
TIPaBUIIEHOM MTUpaMUIBL.

2.3 | Bekrops! n 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 o0ecrevyeHne

B cootBerctBum ¢ TpeboBanusiMu PILOC COO K MarepuasbHO-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 00ECIEYNTh CBOOOIHBIN A0CTyI 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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