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1. HOACHUTEJIbHASA 3AIIUCKA

PaGouas mporpamma yuebHoro mpeamera OVIIn.04 Martemaruka npeaHa3HaueHa IS
M3Y4YECHUS] MaTeMaTHKU MPU pealii3alliy CpeHero ooiero oopasoBaHus B Mpejesiax OCBOCHUS
POTPaMMBbI TOJITOTOBKH KBAJTM(UIIMPOBAHHBIX pabouyuX cirykamux mo cnenuansaoctu 09.02.11
Pa3paboTka u ynpaBieHHe IpOrpaMMHBIM 00eCTIeYeHUEM.

Vyeonsiii npeamer OVYIIn.04 Marematuka NTPUHAMICKUT MPEAMETHOM 001acTH
"Maremaruka u nHpopmatuka" ®I'OC cpennero obmero oopa3oBaHus, U U3Y4aeTCs B COCTABE
00513aTeNIbHBIX YYEOHBIX TPEIMETOB 0011€00Pa30BaTEIBLHOIO IIUKIIA.

[Ipeamer sBasieTcs nMpodUIBLHEIM IpeaMeToM obimeoopazoBatenpHoro mukia I[IICC3 u
usydaercs Ha yriayonenaom yposae @I'OC cpeanero obmiero 06pa3oBaHusi ¢ y4eTOM CICIHPUKA
OCBaMBaeMOM CHEIUAIBHOCTH.

Pabouas mporpamma yae6Horo npeamera OYIIn.04 Marematuka (yriayOJIeHHbBIH YPOBEHB )
paspaboTaHa Ha OCHOBe TpeOoBaHui K pesynbTatam ocBoeHuss PI'OC COO, a Takxke
denepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

[IporpaMmMa 1o maTematuke yriyOJIEHHOTO YpOBHS Ui oOywarommxcs pazpaboTaHa Ha
ocHoBe ®I'OC COO c¢ yyeToM COBpPEMEHHBIX MHUPOBBIX TpPEOOBAHUMN, NPEABABIAEMBIX K
MaTeMaTHYeCKoOMy O00pa3oBaHUI0, W Tpaauluil poccuiickoro oOpa3oBaHus. Peanuzanus
OporpaMMbl 110 MaTeMaTHKe OOeCIeuuBaeT OBJAJCHHE KIIOYEBBIMH KOMIICTECHIMSIMH,
COCTaBISIIOLIMMU OCHOBY JJIsi CaMOpPa3BUTHS M HEMPEPBIBHOIO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH OOYJaIOLTIXCSI.

B mporpamme mo mareMaTHMKe YYTEHbl WJEU W TOJOXKEHHS KOHUENIUH pPa3BUTHUS
MaTemaTtuuyeckoro odpasosanus B Poccuiickoit denepanun.

[IpuknanHas 3HAYMMOCTh MaT€MaTUKHU OOYCJIOBIIEHA TEM, UYTO €€ MPEAMETOM SIBISIOTCS
(dyHIaMEHTaJIbHBIE CTPYKTYpPbI HAIIEr0 MHpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYESCTBEHHBIC
OTHONICHHUS, PYHKIIMOHAIbHBIE 3aBUCUMOCTH M KaTETOPUU HEOMPEIEICHHOCTH, OT MPOCTEHIIIHNX,
YCBaWBAaE€MBIX B HEIMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX JUIS
Pa3BUTHUS HAYYHBIX U TEXHOJIOTUYECKUX UICH.

OMHOBpEMEHHO C paclupeHneM cdep TPUMEHEHHsS MaTeMaTHKH B COBPEMEHHOM
oOmrecTBe Bce OoJiee BaXKHBIM CTAHOBUTCS MATEMATUUYECKUN CTHIIb MBIIUICHUS, TPOSBIISIOIIUNCS
B OIIpEJICICHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3ydeHnss MaTeMaTHKH B apCeHAJ IPHEMOB
U METOJIOB MBIIUIEHUS YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKLUS U JeTyKIHs,
00o0mIeHne W KOHKPETH3allMsi, aHaIW3 H CHHTE3, KiIacCHpUKAIMs ¥ CHCTEMaTH3alus,
abctparupoBanrie u aHajorusi. OOBEKTHl MaTeMAaTUYECKUX YMO3aKIIOUEHHUH, MpaBuia HX
KOHCTPYHUPOBAHHSI PACKPBIBAIOT MEXaHU3M JIOTHUECKUX TIOCTPOCHHH, CIOCOOCTBYIOT BBIPA0OTKE
yMeHHs (popMyIHpoBaTh, 0OOCHOBBIBATH M JOKa3bIBaTh CYXKICHHUS, TEM CaMbIM (OpPMHUPYIOT
JIOTHYECKUI CTWJIb MBIIUICHHSA. Bemymias poib MPUHAICKAT MareMaTHKe B (HOPMUPOBAHHU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS ¥ BOCIUTAHUH YMEHHUH NEHCTBOBATH MO 3aJaHHBIM
QITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE W KOHCTPYHPOBATh HOBBIE. B mporecce pemeHus
3a/1a4 - OCHOBBI JIJIsl OPraHU3alNK y4eOHON IeATeIbHOCTH Ha yPOKaX MAaTEMATHKH - Pa3BUBAIOTCA
TBOpYECKAs U MPUKJIaTHAs] CTOPOHBI MBIIIUICHUSI.

OOyueHue MaTeMaTHKE JaeT BO3MOXHOCTb pa3BUBaThb y OOYyYarOIIUXCS TOYHYIO,
paMOHATBHYIO ¥ HHPOPMATUBHYIO pedb, YMEHHE OTOMPATh HanOosee TOAXOISIINE S3bIKOBEIC,
CUMBOJIMYECKHE, TpapUUecKre CpeacTBa Ui BBIPAKEHUS CYXKICHUH © HalJISAIHOTO WX
MIpe/ICTaBICHHUS.

Heo6xo1uMbpIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o0Iree 3HAKOMCTBO C METOJIaMH TMO3HAHMS JCHCTBUTEIHHOCTH, TPEACTABICHUE O MpeaMeTe U
METOJI¢ MATeMAaTHUKH, €r0 OTIWYHSIX OT METOJOB E€CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00
0COOEHHOCTSIX TPHMEHEHHMs] MaTEeMAaTWKH [UIS PEIIeHHWs HayYHBIX W TPHUKIAJHBIX 3a/ad.
MaremaTtrueckoe 00pa3oBaHHe BHOCUT CBOH BKJIaJl B OPMHUPOBAaHUE OOIIEH KyJIbTYphI YeIOBEKa.

W3ydenne MaTeMaTHKH CIIOCOOCTBYET ACTETHYECKOMY BOCHHTAHHIO  YeEJIOBEKa,
MOHMMAHUIO KpacoThl M  M3AIIECTBA MAaTEMaTHYECKUX  PACCYXKICHHH, BOCIPHITHIO
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reoMeTpUYECcKUX (POpM, YCBOCHHUIO U/IEU CHMMETPUH.

[TpuopuTeTHBIMH LETAMH O0yUYSHHS MaTeMaTHKe Ha YriIyOJeHHOM YpPOBHE MPOAOIDKAIOT
0CTaBaThCA:

— (QopmupoBaHHE IIEHTPAJIbHBIX MAaTEMATUYECKUX IOHATHM  (4MCIO, BEJIMYMHA,
reomeTpuyeckas Gpurypa, nepeMeHHas, BepoATHOCTb, (DyHKIIMS, IPOU3BOHAS, MHTETpall),
o0ecrneuynBaroIIUX IPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MATEMAaTUYECKOI'0 00Pa30BaHUs
00yyJaromuxcs;

— mnozaBeleHHE O0ydaroIIMXCsl Ha JOCTYIHOM JAJIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTHKHd W OKPYXKAIOIIEero MHpa, TMOHMMAHHI0O MAaTeMaTHKH KaK 4YacTH oOuien
KyJIbTYPbI 4EJIOBEUECTBA;

— Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEM 06yqafomnxc;1, MO3HABaTEIbLHOMN
AKTHUBHOCTH, HCCJICOAOBATCIIBCKHUX YMEHHﬁ, KPUTUIHOCTU MBINUICHUA, HHTEpPECA K HU3YUCHUIO
MaTEMAaTHUKH,

— (opmupoBaHue pyHKIMOHAIBHOW MaTEMaTHUECKON IPaMOTHOCTH: YMEHHUS PacCllO3HABATh
MaTEMaTUYECKUE acleKThl B PEAJIbHBIX KU3HEHHBIX CUTYalMSIX U IIPU U3YUYEHUHU APYTUX
y4eOHBIX IPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (popMyIupoBaTh
UX Ha SI3bIKE MAaTEMAaTUKH U CO3/1aBaTh MaTeMaTHUYECKUE MOJEIH, IPUMEHSATh OCBOCHHBIH
MaTeMaTUYECKUH  amnmapaTr Julsl  PEIIEeHUs IMPAaKTUKO-OPUEHTUPOBAaHHBIX  3a7ad,
MHTEPIPETUPOBATH U OLIEHUBATh [1OJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMH COJIEp’KaHUsS MAaTEeMaTUKU Ha YIiIyOJIEHHOI'O YPOBHS SIBJISIFOTCS:
"Uucna wu Bbruucaenus', "AnreOpa" ("AunreOpamueckue BblpaxkeHus", "YpaBHeHUs H
HepaBeHcTBa"), "Hauana maremaruyeckoro ananuza", "I'eomerpus” ("['eomerpuueckue Gurypsl
u ux cBoucTtBa", "M3MepeHue reomerpuueckux BeiauuuH"), "BeposTHOCTh M cTaTHCTHKA'.
JlaHHbIe TUHUM Pa3BUBAIOTCS MapajliesbHO, KaX/as B COOTBETCTBUU C COOCTBEHHOMH JIOTMKOM,
OJIHAKO HE HE3aBHCHUMO OJ[HA OT IPYIOi, a B TECHOM KOHTAKTE U B3aumonaencTsuu. Kpome sroro,
UX OObEOUHSET JIOTUYECKass COCTaBIAIOIIAsA, TPAJUMLUOHHO MPHUCYIIas MaTeMaTHKe |
IIPOHU3BIBAIOIIAS BCE MATEMAaTUUYECKUE KYPChI U COJIEPKaTEIbHbIE JINHUU.

Hacrosimelt nmporpamMmoil mo MaTeMaTUKe IMpeayCMaTpUBAETCsl H3ydYeHUe YydeOHOro
npenMera "Marematuka' B paMkax Tpex yueOHbIX KypcoB: "AureOpa 1 Hauana MaTeMaTH4eCKOTo
anaimza", "['eomerpus", "BeposTHocTh U cTaTucTuka'.

VY4eOHblii kypc "AnreOpa M Hadajga MaTeMaTHYECKOro aHaiu3a' SIBISETCS OJHUM W3
HauOoJiee 3HAYMMBIX B 00I1€00pa30BaTENIbHOM LUKJE, MOCKOJIbKY, C OJHOW CTOPOHBI, OH
oOecrieunBaeT MHCTPYMEHTAIBbHYIO 0a3y JUIsl M3y4YEHHUs BCEX €CTECTBEHHO-HAYyYHBIX KYpCOB, a C
JPyToil cTOPOHBI, (POPMUPYET JOrHYECKOe U a0CTPAaKTHOE MBILIEHHE 00yYaroLIUXCsl HA YPOBHE,
HE0OXO0JUMOM JJIsl OCBOCHHSI HHPOPMATHKH, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JPYTHUX
JUCHMIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroliuecs OBJIa/IeBalOT YHUBEpPCAIbHBIM
A3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMyJIHpPYEeT CBOM JOCTHXKEHHS B MaTeMaTH4eCKON
dopme.

VY4eOHbIil Kypc anreOpbl U Haval MaTEMaTHUYECKOI'O aHalM3a 3aKiaJlbIBa€T OCHOBY JJIs
YCIIELIHOTO OBJIAJICHUs 3aKOHAMH (PU3UKU, XUMHUH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX TEHJICHIIMN
Pa3BUTHSI SKOHOMHUKH U OOIIECTBEHHOH >KM3HU, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJIb30BAaTh UX JUIA JaJbHEHIIero
o0pa3oBaHHUs U B MOBCETHEBHOM >ku3HHU. OBiageHue aObCTPaKTHBIMU M JIOTUYECKH CTPOTUMHU
KOHCTPYKLHMSMHU anreOpsl M MaTeMaTH4YecKOro aHalM3a pa3BUBAE€T YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, TOKa3bIBaTh YTBEPKAEHHS C TOMOUIbIO0 HHAYKIUN
U PacCcyX/1aTh JAETYKTHBHO, UCIOJIb30BaTh 000OIIEHNE U KOHKPETH3alHIo, abcTparupoBaHue U
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHUE.

B xone m3ydenus yuebHoro kypca "Anrebpa M Hayasia MaTeMaTHYECKOro aHamuza"
oOydaromuecsi MOJy4YaloT HOBBIM OMNBIT pElIeHUS MNPUKIATHBIX 3ajad, CaMOCTOSTEbHOTO
IIOCTPOEHUST MAaTEeMaTHYECKMX MOJEIEH pEeaIbHbIX CUTYyallUid, WHTEPIPETALUU IOJYyYEHHBIX
peleHui, 3HAaKOMSITCS. C IpUMEepaMy MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.



VY4eOHbIl Kypc 00J1aJa€T BOCIHUTATEIBbHBIM IOTEHIIMAIOM, KOTOPBIA peaanu3yeTcss Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYIOMUN (GOpMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 cHenu@uky ydeOHOM MesTelnbHOCTH, TPeOyIoLled NpOJODKUTEIbHOM KOHLEHTpaluu
BHHUMAaHUs1, CAMOCTOSTEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a IIOJyUYEHHBIN pe3yibTar. B
OCHOBE METOJIMKH 00y4eHus anredpe 1 HayajlaM MaTEMaTH4YECKOT0 aHAJIN3a JIEKUT e TeIbHOCTU
HPUHIUI 00yYeHHUS.

B crpykrype yuebHoro Kypca "Anre6pa u Hayajga MaTeMaTHYECKOTO aHaIU3a" BbIICIICHbI
CIEeNYIOIIUE COJEepKaTeNbHO-MeToanueckue JuHuM: "Hucna u Bbrumcienus", "OyHKIUU U
rpaduku", "VYpaBHeHus: u HepaBeHcTBa", "Havama maremarndeckoro aHanu3a", "MHOXeCTBA U
noruka". Bce OCHOBHBIE COAEPKATEIBHO - METOAMYECKHUE JIMHUM H3Y4arOTCs, €CTECTBEHHO
JIONOJIHASL APYr JApyra M IOCTENEHHO HAChILAsACh HOBBIMM TeMaMM U paszaenaMu. JlaHHbIN
y4eOHBbI Kypc SBIS€TCS HMHTETPATHBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe cojepikaHue
HECKOJIbKUX MaTeMAaTHYECKUX AUCLUIUINH, TAKUX KaK anreOpa, TPUrOHOMETPHUS, MaTeMaTHUECKUI
aHaJu3, TEOpUsl MHOXKECTB, MaTeMaTH4YecKas JIoruka u apyrue. [1o mepe Toro, kak odydaroniuecs
OBJIQIEBAIOT Bce Oosiee MIMPOKUM MAaTeMaTHMYECKUM allaparoM, y HHUX [OCJIeI0BaTelbHO
dopMupyeTCsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTHh MaTeMaTUYECKYI0 MOJEIb pealbHOU
CUTyalluM, NMPUMEHATh 3HAHMA, MOJyYEHHbIE NPU HU3YYEHUH Y4eOHOro Kypca, AJs pelieHus
CaMOCTOSITENIbHO CPOPMYITMPOBAHHON MaTEMAaTHIECKOM 3a1auu, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

CopepxarenpHo-MeTOoMyeckass  jauHMS  "Uucna u BbluMcieHus" — 3aBepluaeT
(dopMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4yaTo Ha
YPOBHE OCHOBHOTO o0mero ooOpaszoBanus. Ocoboe BHHMaHUE yaesieTcs (OPMHPOBAHUIO
HaBBIKOB PAl[MOHAIBHBIX BBIYMCIECHUH, BKIIOYAIOIIUX B ce0sl MCIIOJIB30BaHUE Pa3IUUHBIX (popMm
3alMcy 4ucia, yMEHHUE J1eJaTh NPUKUAKY, BBIIOIHITh IPUOIMIKEHHBIE BEIUMCIICHUS, OLIEHUBATh
YHCJIOBbIE BBIPAXKEHUS, pab0oTaTh ¢ MaTeMaTUYECKUMH KOHCTaHTaMH. MHOXecTBa HaTypalbHBbIX,
LENbIX, PAMOHAIBHBIX U JIEUCTBUTENbHBIX YHMCET JOIMOJIHSIIOTCS MHOXECTBOM KOMILJIEKCHBIX
yucen. B KaxIoM M3 3THX MHOXECTB PacCMaTpUBAIOTCS CBOMCTBEHHBbIE €My clielu(pUUecKue
3a/la4i U ONEepaluu: JeJIEHUue Halleslo, OIEPUPOBAHNE OCTAaTKAMHM Ha MHOKECTBE LIEJIBIX YHCEl,
0coOble CBOMCTBA PAllMOHAIBHBIX W HpPpAlMOHAIBHBIX 4YHCell, apudMeTndyeckue omnepamuu, a
TaK)Ke U3BJICUEHUE KOPHS HAaTYpaJIbHOM CTENEH! Ha MHOYKECTBE KOMITJIEKCHBIX uncen. biaarogaps
NIOCJIE0BATENBbHOMY PACIIMPEHHIO KPyTa UCIIOIb3YEMbIX YACE U 3HAKOMCTBY C BO3MOXKHOCTSIMU
UX MPUMEHEHMs JUIs pEleHUs pa3IMyHbIX 3a/1ad (opMHUpyeTcsl MpenCTaBICHHE O €IUHCTBE
MaTEeMaTUKM KakK HayKM M €€ pOJIM B TOCTPOEHUM MOJENEH pEaJbHOr0 MHpa, HIMPOKO
UCIOJIB3YIOTCS 000011IEHIE U KOHKPETH3aIHsl.

JIuaus "YpaBHEHUS M HEpaBeHCTBA"' pean3yeTcs Ha MPOTSHKEHUU BCEro OoOydeHus,
MOCKOJIBKY B KaKJI0M pazzene [IporpaMmel npeaycMOTpeHO pelieHre COOTBETCTBYIOIINX 3ajau.
B pesynbrate oOydwaromuecss OBIaJE€BAIOT Pa3IMYHBIMU METOAAMHU PEIIEHUS PallMOHAJIBHBIX,
UPPALMOHATIBHBIX, MOKA3aTeNIbHbIX, JOrapu(MHUYECKUX M TPUTOHOMETPHUYECKHX YpaBHEHUH,
HEPABEHCTB M CUCTEM, a TAKXKE 3a7ad, COAEp KaIUX napaMmeTpsl. [lonydeHHbIe yMEHUS IIUPOKO
UCIIONIB3YIOTCS TPU MCCIENOBAaHUM (PYHKIMHA C IOMOUIBI0 MPOM3BOAHOM, MPH pPELICHUN
NPUKJIAJHBIX 33/1a4 U 33J1a4 Ha HaXOKJCHWEe HAauOOJBbIINX U HAMMEHBIINX 3HAYeHUH QYHKINU.

JlanHast conepskaTelbHas JIMHUS BKJIIOYAaeT B ceds Takxke (OpMHUpOBaHHE YMEHUMN
BBIMOJIHATh pacyeTsl Mo (opMynam, MpeoOpa3zoBaHUs pPALMOHAIBHBIX, HPPALMUOHAIBHBIX M
TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAK)KE BBIPAKEHUI, COIepKALUX CTENIEHU U JIOTapU(PMBbI.

bnaronapsa u3ydenuio anrebpanyeckoro MaTepualia IpOMCXOIUT JalbHelIee pa3BUTHE
QITOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIEHUS oOO0yvaroumxcs, (GOPMUPYIOTCS HaBbIKU
JNEeIyKTUBHBIX ~ pacCyXJIeHWH, paboTel ¢ CHUMBOJBHBIMH  (OpMaMM, MpPECTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCMMOCTEW B BHUJE PABEHCTB M HEpaBeHCTB. Anre0Opa mpeniaraer
3 PEKTUBHBIE MHCTPYMEHTHI JJISi PEIICHUs TNPaKTHUECKUX W €CTECTBEHHO-HAYyUHBIX 3ajad,
HarJIsHO JIEMOHCTPHUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKA HAYKH.

ConepxatenbHo-MeToindeckas JuHus "OyHKIUU U TpapuKU'" TECHO NeperuieTaeTcs C
JIPYTMMH JUHUSIMH y4eOHOT0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T M1OCJIEI0BATEIbHOCTh
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W3ydeHus MaTtepuana. V3ydeHwe CTenmeHHOH, IIOKa3aTeNbHOM, JIorapuPMUYecKOl U
TPUTOHOMETPHUUYECKUX (DYHKIIHI, UX CBOMCTB U rpa)KOB, UCTIOIb30BaHNE PYHKLIMH IS peLICHUs
3ajja4y U3 ApYrux y4eOHbIX IPEIMETOB U PEAIbHOM KU3HU TECHO CBA3aHO KaK ¢ MaTEMaTHUECKUM
aHaJIM30M, TaK U C peIICHHEM ypaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM Oosbiioe BHUMaHHE yACTISIETCS
(OpMHPOBAHUIO YMEHHMSI BBIpaKaTh (POpMyJIaMU 3aBUCMOCTH MEXKAY pa3IMUHbIMU BETMUUHAMU,
UCCIIEIOBaTh MOJMy4YeHHbIe (DYHKIMH, CTPOUTH UX rpaduku. Martepuas 3TOi conepKaTeabHOR
JIMHUY HaLEJICH Ha Pa3BUTHE YMEHHUM U HABBIKOB, TO3BOJISIFOIINX BBIPA)KAaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU B Pa3JIMYHON (opMe: aHAIUTHYECKOH, rpadudeckoil u cioBecHoU. Ero nzydyenue
CHOCOOCTBYET Pa3BUTUIO AJITOPUTMHUYECKOI'O MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETH3alliH, UCII0JIb30BAHNIO aHAJIOTUH.

ConepxarenpHas JuHus "Hauana MaTeMarnyeckoro aHaiu3a' MO3BOJISET CYIIECTBEHHO
pacuIMpuTh KPyTr KaK MaTeMaTH4YeCKHX, TaK M MPHUKIATHBIX 3a]a4, JOCTYIHBIX OOYy4aromrMcs,
TaK KaK y HHUX IOSIBJIETCSI BO3MOXHOCTb CTPOUTh I'paMKHU CIOKHBIX (PYHKIMH, OpeaensTs ux
HanOOJBIINE U HAUMEHBIINE 3HAUYEHUS, BBIUMCIATE IUIOMAAN GUTYp U 00BEMBI TeJ, HAXOAUTh
CKOPOCTM M YCKOPEHMs IpoueccoB. JlaHHas conepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOECHUSI MAaTEMATUYECKUX MOJIETIEH peasbHbIX CUTYallii, I03BOJIIET HAXOIUTh
Hawly4lllee DPEIICHUE B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOTO aHAJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOTO MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTEMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOydaromiyecs y3HAIOT O
BBIJIAIOIINXCS pe3yJibTaTax, MOJYYEHHbIX B XOJA€ PAa3BUTHUS MaTeMaTHUKU KaK HayKH, U 00 HMX
aBTOpax.

ConepkarenpHO-MeTOIMUECKass JUHUA "MHOXeECTBa M JorMKa"' BKIIOYaeT B ceOs
AJIIEMEHThl TEOPUM MHOXECTB M MaTEeMaTHYECKOW JIOTUKU. TeopeTUKO-MHOKECTBEHHbBIC
IpPECTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHUKU W HpeJiaraloT Hauboiiee
YHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTEeMaTUKU U €€ MPUIIOKEHUH, OHHU
CBA3BIBAIOT Pa3HbIE MaTEMaTUYECKUE NUCLUUIUIMHBI U UX IPUJIIOKEHUS B €IMHOE 1ienoe. BaxHo
JIaTh BO3MOXHOCTh 00OydarolemMycs HOHUMATh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK COBPEMEHHOMN
MaTEMaTUKHU U UCIIOJIB30BATh €T0 I BBIPAXKEHUS CBOUX MBICJIEH. [[pyruM BaXKHBIM IIPU3HAKOM
MaTeMaTUKHd KaK HAayKH CJEeAyeT NpU3HATh CBOWCTBEHHYIO €l CTpOroctb OOOCHOBaHUN U
CJIEOBaHHUE ONPEIEIICHHBIM IIPaBUJIaM NOCTPOEHHUS JOKA3aTENIbCTB. 3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTUYeCKON JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBIIUIEHUSI O0ydaroumxcs,
MO3BOJISIET UM CTPOUTH CBOU PAacCy’KJEHHS Ha OCHOBE JIOTMUECKUX MpaBuil, (POPMUPYET HABBIKU
KPUTHYECKOT'O MBIIIICHHUS.

B yueOHOM Kkypce "AnreOpa M Hauyana MaTeMaTHMYeCKOro aHajiau3a" MPUCYTCTBYIOT
OCHOBbI ~ MaTe€MaTH4eCKOro  MOJEIUpPOBAaHUS, KOTOpble  MpHU3BaHbl  CIIOCOOCTBOBATh
(OpMHPOBAHHIO HABBIKOB IOCTPOEHHUS MoJIeNIell pealbHbIX CHTyallud, HCCIEIOBAHUS ATHUX
MoJieJIe ¢ TOMOIIbI0 ammapara anreOpbl M MaTeMaTH4eCKOro aHajiu3a, WHTEepIpeTaluu
MIOJIyYEHHBIX pe3yJbTaToB. Takue 3aaHMs BIUIETEHBl B KaXAbIH W3 pa3leloB INPOTrpamMMbl,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIUPOKO MCHOJB3YEeTCs JJIS PEeLeHUs] MPUKIaTHBIX
3agad. Ilpu pemieHMM peanbHBIX NPAKTUUECKUX 3a7ady  OOydarolluecss pPa3BHBAIOT
HaOJII0/IaTEIbHOCTh, YMEHHE HAaXOJIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BaTh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3HPOBaTh Mpobiemy. JlesaTenbHOCTh MO (OPMUPOBAHUIO
HABBIKOB PEIlIEHUs MPUKIIAJAHBIX 33]]a4 OPTaHU3YyeTCsl B MPOLECCe M3YUEHUSI BCEX TEM y4eOHOTro
Kypca "Anrebpa 1 Hauasia MaTeMaTHYECKOTo aHaIn3a".

['eomeTpus sBnsercs oIHUM K3 0a30BBIX KYPCOB, TaKk Kak o0ecreyrBaeT BO3MOXHOCTh
W3Y4YEHHs] TUCHUIUINH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTU U NPEIMETOB I'yMaHUTapHOIO
nukia. Jlornueckoe MblluieHHEe, (opMHpyeMoe MPH U3YUYEHHUH OO0YyYarolIMMHUCS MOHATHUIHHBIX
OCHOB TE€OMETPHUH, NPU JOKA3aTEIbCTBE TEOPEM M IOCTPOEHHM LEMNOYKH JIOTHYECKHX
YTBEPKACHUM MpH pElIeHUU TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh U OIPOBEPrarh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOJIB3YIOTCA MPU PEILIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOI'0 1IUKJIA,
B YACTHOCTH (PU3MUYECKHUX 3a/1a4.



Ilens ocBoeHms mporpaMmbl yueOHOTo Kypca "I'eomerpus” Ha yriyOJeHHOM YpOBHE -
pasBUTHE WHAWBUIYAIbHBIX CIIOCOOHOCTEW, OOYYalomuXcs NpU H3YyYECHHH TE€OMETpPHH, Kak
COCTaBJISIONIEH MpeaMeTHol oOnactn "Marematnka W uHpOpMaTtuka' depe3 obecrieueHue
BO3MOXXHOCTH TPUOOPETEHHsI M MCIOJIb30BaHUS Oojee IIyOOKHX TeOMETPUYECKHX 3HAHUU U
NEeHCTBUH, CHelU(PUUHBIX T€OMETPUH, U HEOOXOJUMBIX Ui YCIEHNIHOrO MpPO(eCCHOHATBHOIO
00pa30BaHMs, CBSI3aHHOTO C UCIIOJIb30BaHUEM MaTEMATUKH.

[IpropuTeTHBIME 33/1a4aMH Kypca Fr€OMETPUU Ha YTIyOJIeHHOM YPOBHE, PACUIUPSIOIIUMU
U YCWIIMBAIOUIMMHU Kypc 0230BOT0 yPOBHS, SIBISIFOTCS:

— PpacUIMpeHHEe MPEACTABIECHUS O TEOMETpPUM KaK 4YacTh MHUPOBOM KyJIbTYphl H
dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOLIIM MHPOM;

— (¢opMUpOBaHHE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHUIIUX
MaTEMaTUYECKUX MOJENAX, MO3BOJSIOLIMX ONUCHIBATh M H3y4yaTb DPAa3HbIE SIBICHUSA
OKpYXaIoIllero MHpa, 3HAHUE MOHATUHHOrO ammapara no paszaeny "Crepeomerpus”
y4eOHOro Kypca reOMeTpuH;

— (opmupoBaHUE YMEHUS BJIAJCTh OCHOBHBIMU MOHSATHSIMH O IPOCTPAHCTBEHHBIX (PUTypax
¥ X OCHOBHBIMH CBOMCTBaMH, 3HaHUE TEOpeM, (POPMYII M yMEHUE UX IPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIIOCOOBI PELICHUS 3a1a4;

— (¢opMUpOBaHME YMEHHUs paclo3HaBaTh Ha YepTek)axX, MOACNIAX U B PEalbHOM MHUPE
MHOTOTPaHHUKU U Te€Ja BPAIeHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

— (¢opMUpOoBaHME  IOHMMAHHUA  BO3MOXXHOCTHM  AaKCMOMAaTHYECKOTO  IOCTPOECHMS
MaTeMaTUYeCKUX Teopui, (OpMHUpPOBaHHE TOHMMAHUS POJIM AKCHOMATUKHU MpH
IIPOBEICHUM PACCYKICHU;

— (¢opMupoBaHME YMEHHS BJaJeTh METOJaMHU J0KAa3aTeNbCTB M AJTOPUTMOB pEIICHHUS,
YMEHHS UX TMPUMEHSITh, MPOBOAMUTH IOKA3aTeNIbHBIE PACCYXIEHUS B XOJA€ pELICHUS
CTEpEOMETPUYECKHUX 3a7ad W 3aJad C TMPAKTHUYECKUM CoJepkKaHueM, (HOpMHUPOBAHHE
MPEJICTABICHUS O HEOOXOJMMOCTH J0Ka3aTeNbCTB MPU OOOCHOBAHUU MATEMATUUYECKUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBECHUH JI€YKTUBHBIX PACCYKICHUI;

— Dpa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH
00y4aromuxcs, T03HaBaTeNbHON aKTUBHOCTH, UCCIIEIOBATENbCKIX YMEHUHN, KpUTUIHOCTH
MBIIUIEHUS], UHTEPECca K U3YYEHHUIO T€OMETPUH;

— (¢opMupoBaHHe (QYHKIMOHAIBHON T'PaMOTHOCTH, pEJIEBAHTHOW TIE€OMETPHUH: YMEHMUS
pacrio3HaBaTh MPOSBICHUS F€OMETPUYECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaTbHBIX JKHU3HEHHBIX CHUTYyallUsX W TPU HU3YYCHHH JPYTUX Yy4EeOHBIX MPEIMETOB,
IIPOSIBJIEHUS 3aBUCHUMOCTEN M 3aKOHOMEPHOCTEHM, MOJEINPOBAHUSI PEaIbHBIX CUTYalUH,
UCCJIEIOBaHMSI IOCTPOSHHBIX MOJENIeH, MHTEPIPETALUH MOJTYUYEHHBIX PE3yJIbTaTOB.

[lepexona K U3y4EeHUIO T€OMETPUHU Ha YTIyOJIEHHOM YPOBHE IO3BOJISET:

— co3garh yciaoBus I quddepeHIranud o0y4eHUs, MOCTPOSHHs WHAWBUIYaIbHBIX
00pa30BaTeNbHbIX MPOrpaMM, OOECHEUYUTh YIIIyOJEHHOE W3YyYeHHE TEeOMETPUU Kak
cocTaBIsoLIeH yueOHoro npeaMera "Maremaruka'.

VYueOubiii kypc "BeposTHocTh M craTUCTHKA" yriayOJEHHOTO YpOBHS —SBISETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO yueOHOro Kypca yriryOJeHHOro YpOBHS Ha YPOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc MpenHa3HaueH [uid (QOpPMUPOBaHUSA Y
00yYaromuxcss CTaTUCTUYECKOM KyJbTYpbl M IOHMMAaHHUS POJU TEOPUU BEPOSITHOCTEH Kak
MaTeMaTUYeCKOT0 MHCTPYMEHTA /Ul U3YUEHHUS CITydallHbIX COOBITUH, BETHMUMH U TiporieccoB. [Ipu
U3yYeHUH Kypca O0OOraiaroTcsi MpeACTaBICHHs, OOYYaloIUXCAi O MEeTOoJaxX MCCIIeOBaHUS
M3MEHYMBOTO MHpa, Pa3BUBAETCS MOHMMAaHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYeCKHX
METOJOB TIIO3HAHHUA KaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Conepxanue y4eOHOro Kypca HANpaBiICHO Ha 3aKpeIUIeHHWE 3HAHUM, MOTYYEHHBIX IMPH
U3yYEHUH Kypca Ha YPOBHE OCHOBHOI'O 00ILIEro oOpa3oBaHus, U Ha pa3BUTHE IIPEJICTABICHUN O
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CIIy4YalHbIX BEJIMYMHAX M B3aUMOCBA35AX MEXKJIYy HUMHU Ha BAKHBIX IPUMEPAX, CHOXKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPY>KAIOMIEro Mupa. B pesynbrare y 00y4aromuxcs JOHKHO chopMUpOBATHCS
IpelCcTaBlIeHUe O Haubojee YHOTPEOUTENbHBIX M OOIIUMX MaTeMaTHYeCKUX MOJEINSX,
UCTIOJNB3YEMBIX /ISl ONHUCAHHMSI AHTPOINOMETPUYECKUX U JAeMOrpaduyecKux BeIHYHH,
MOTPEIIHOCTe B pas3iuyHble poJa M3MEPEeHMSIX, [JIMTENbHOCTH O€30TKa3HOW pPabdoThI
TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUI U IPOIIECCOB B 00IIeCTBE. Y UeOHBIi
Kypc siBJsieTcst 06a30i I OCBOEHHUS BEPOSTHOCTHO-CTATUCTHYECKUX METOJI0B, HEOOXOIUMBIX
CHEMaJIUCTaM HE TOJbKO HWHXXEHEPHBIX CIIELHUAIbHOCTEH, HO TaKK€ COLMUAIbHBIX U
MICUXOJIOTHYECKUX, IOCKOJIbKY COBPEMEHHBbIE OOIIECTBEHHbIE HAayKH B 3HAYUTENILHOM Mepe
UCTIOJB3YIOT anmnapaT aHaju3a 00JIbIINX TaHHBIX. L{eHTpanbHy0 4acTh yueOHOTO Kypca 3aHUMAeT
o0cyxJileHHEe 3aKOHa OOJBIIMX YuceNl - (YHIAaMEHTAIBHOTO 3aKOHA MPHUPOJbI, HMEIOIIETrO
MaTeMaTHYECKYIO (hOpMaTu3aIuio.

B cooTBeTcTBUM € yKa3aHHBIMHU LEJISIMH B CTPYKType yueOHoro kypca "BepostTHocTh 1
CTaTUCTHKA" Ha YIIIyOJCHHOM YpPOBHE BBIJCICHBl OCHOBHBIE COJEpXKAaTelIbHbIC JIMHUU:
"Ciy4aitHbie cOOBITHSI ¥ BepOosATHOCTH" 1 "CirydaifHbIe BETUYMHBI U 3aKOH OOJIBIIMX yucen".

[ToMrMO OCHOBHBIX JIMHUW B y4EOHBIH Kypc BKIIOYCHBI AJIEMEHTHI TCOpPUH TpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE JIJISl TIOJHOLIEHHOTO OCBOCHHS MaTepHalia JaHHOTO y4eOHOro
Kypca U CMEXXHBIX MAaTEMAaTHUYECKUX YUEOHBIX KYpPCOB.

Copepxannie nuHuM "CiydaiiHble COOBITHS W BEPOSITHOCTH" CIYXKUT OCHOBOM st
(dhopMHUpPOBaHUS TPEICTABICHHUM O PACTIPECTICHIH BEPOSTHOCTEH MEX Iy 3HAUYCHUSIMU CITyYaiTHBIX
BEJMYMH. Ba)kHYyI0 4acTh B 3TOM COAEPKATEIBHOMN JIMHUY 3aHUMAET U3yYEHUE T€OMETPUUECKOTO
U OMHOMHAJIBHOIO pACHpPElEICHUH M 3HAKOMCTBO C HX HENPEpPhIBHBIMU aHAJIOTaMU -
MOKa3aTeJIbHbIM U HOPMAJIbHBIM PacpeleICHUSMH.

Tewmbl, CBA3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMH BEJIMYMHAMU M PaCIpEIeIICHUSIMH,
AKLIEHTUPYIOT BHUMaHHE OOydalolUXCs Ha OMHCAHUM W W3YYCHHH CIIyYalHBIX SIBJICHHUH C
IIOMOUIbIO HENpepbIBHBIX (YyHKIUNA. OCHOBHOE BHHMMAaHHE YAENAETCS I0KA3aTeIbHOMY U
HOPMAaJIbHOMY PACIIPECICHUSM.

B ydeOHOM Kypce mpemycMaTpuUBaeTCsl O3HAKOMHUTEIBHOE H3YYEHHE CBSI3U MEXIY
CIIy4aifHBIMU BEIMYMHAMH M OMMCAHUE 3TOH CBS3U C MOMOMIbIO KOA(PDUIIUEHTA KOPPETSIUN U
€ro BBIOOPOYHOrO aHajora. OJTHU DBJEMEHTHl COJIep)KaHus pa3BUBalOT Temy "Jlmarpammbl
pacceuBaHMs", U3yUYEHHYIO Ha ypOBHE OCHOBHOT'O 00I11€r0 00pa30BaHusl, U BO MHOI'OM ONMPAIOTCS
Ha CBEJIEHUS U3 KYpPCOB ajare0pbl 1 r€OMETPHH.

Eme onuH aneMeHT copepxkaHus, KOTOPbIU MPeAJIaraeTcsi Ha 03HAKOMUTEIBHOM YPOBHE -
MOCJIE0BATENbHOCTh CIIyYalHbIX HE3aBUCHUMBIX COOBITHUH, HACTYIMAIOLIUX B €IMHUILY BPEMEHHU.
O3HakOMJIEHHME C paclpefelieHueM BEpPOSTHOCTEH KONMMYECTBA TAaKUX COOBITHH HOCHUT
Pa3BUBAIOIINI XapaKTep U SBISCTCA aKTYaJbHBIM I OyAylnux aOUTypPHEHTOB, MOCTYHAIONIUX
Ha Yyd4eOHbIe CIEIUAIbHOCTH, CBA3aHHbIE C OOIIECTBEHHHIMH HAayKaMH, TICUXOJOTHEH U
YIpaBIECHUEM.

BHyTpeHHsISl OLIEHKA BKJIIOYAECT:

— CTapTOBYIO AMArHOCTHUKY;

—  TEKyIyI U TEMATUYECKYIO OLIEHKY;

— UTOTrOBYIO OLICHKY;

— TIPOMEXYTOUHYIO aTTECTalHIO;

— TICHXOJIOTO-TIeIaroru4eckoe HabIoIeHUE;

— BHYTPEHHUI MOHUTOPUHT 00pa30BaTENIbHBIX JOCTUKEHHUHN 00ydaromuxcsl.

JUTUTeNbHOCTh KOHTPOJIBHOW paboThl, sBIsAIOMIEHCS (OpMOl MHUCHMEHHOW NPOBEPKU
pe3ysNbTaToB OO0y4YeHMs] C 1EJbI0 OLEHKH YpPOBHS JIOCTHIJKEHUS TMPEAMETHBIX U (WJIH)
METaIpeIMETHBIX PE3yJIbTaTOB, COCTABIISET OT OJJHOTO J0 JIBYX YPOKOB (He Oojee yeM 45 MUHYT
KaKJIbIi ).

JUIMTeNhbHOCTh MPAKTUYECKOW paboThl, siBisFOIIelics (OpMOI opraHuzanuu y4eOHOTO
Ipolecca, HampaBJIEHHOM Ha BBIPAOOTKY Yy OOydaroluxcs MPaKTUYECKHMX YMEHUH, BKIIOYas
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nabopaToOpHbIEe, MHTEPAKTUBHBIE M HMHBIC PabOTHI M HE SBISIONIEHCS (HOPMOM KOHTPOJIS,
COCTaBIISIET OJMH YPOK (He Oosiee yem 45 MUHYT).

[Ipu »TOM 00BEM yueOHOrO BpPEMEHH, 3aTPAYUBAEMOr0 Ha IMPOBEICHHE OLEHOYHBIX
nporenyp, He nojbkeH npeBbimarh 10% oT Bcero oobeMa yuyeOHOro BpEMEHH, OTBOAMMOTO Ha
M3y4YEeHHE JAaHHOTO y4eOHOro MpeaMeTa B IaHHOM rpyIie B TeKyIeM yueOHOM roay".

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEIMETA
MATEMATHKA (YI'VIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCT M CIOCOOHOCTh OOY4YarOLIMXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOM BHYTPEHHEN MO3UITUEH JIUYHOCTH, CUCTEMOI LIEHHOCTHBIX
OpUEHTALUI, TO3UTUBHBIX BHYTPEHHMX YOEXKICHHMH, COOTBETCTBYIOIIUX TPaJULMOHHBIM
[EHHOCTSIM POCCUHCKOTO OOINECTBA, PAaCIIMPEHUE KUZHEHHOTO OIBITA M OIBITA JESTEILHOCTH B
nopolecce  peanu3allMd  CpeACTBaMM  yuyeOHOro  IpeMeTa OCHOBHBIX  HalpaBlIeHUH
BOCIIUTATEIbHOMN NEATEIBHOCTH.

B pesynbrate usyuenus ydeOHoro mpeamera OVIIn.04 Martemaruka y oOyuaromierocs
OyayT chopMUpOBaHBI CIIEAYIONINE JHYHOCTHBIE Pe3yJIbTAThI:

B coorBercTBHU ¢ TpeboBanusamu ®PI'OC COO YTo4HeHHbIE JINYHOCTHBIE Pe3yJIbTAaThl
D001 COO

IpaXkJIaHCKOrO BOCIUTAHUS: 1) TpaXXJaHCKOTO BOCTINTAHUS:

—  c(hopMHPOBaHHOCTH T'PAYKAAHCKOH MO3UINN —  c(hopMHPOBaHHOCTH I'PaKAAHCKOH MO3UIHH
o0ydaromerocs Kak akTHBHOTO 1 OTBETCTBEHHOT'O WICHA o0ydaromerocs Kak akTHBHOTO U
poccHiicKoro 00IIecTBa; OTBETCTBEHHOTO YJIEHA POCCHICKOTO

—  OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U o01ecTBa;
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIOPSIIKA; —  IPEACTaBICHUE O MATEMATUYECKUX OCHOBAX

—  NPHUHATHE TPAAUIMOHHBIX HAIITMOHAIbHBIX, (GyHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYD,
00I11e4eTOBEYECKIX TyMaHUCTUIECKUX U SIBJIIGHUH, NIPOLIElyp I'PaX1aHCKOIrO
JIEMOKPATU9IECKUX [IEHHOCTEH; oO1recTBa (BBIOOPHI, OMPOCH! U APYTOE);

—  TOTOBHOCTb IPOTUBOCTOATH UAEOJIOTHH HKCTPEMH3MA, —  YMEHHE B3aUMOJIEHICTBOBATH C
HallMOHAIIN3Ma, KCeHO()OOHH, TUCKPUMHUHAIINH 110 COLIMAILHBIMU UHCTUTYTaMU B
COLIMANIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM COOTBETCTBHH C UX (QYHKIMSIMH 1
MpU3HAKaM; Ha3HAYEHHUEM.

—  TOTOBHOCTH BECTH COBMECTHYIO JICTEIbHOCTH B
MHTEpEeCcax rPakJaHCKOro OOIIECTBa, y4aCTBOBATH B
CcaMOYIIpaBJICHUH B 00I1€00pa3oBaTeIbHON OpraHU3aIuu
U IETCKO-IOHOIIECKUX OpraHu3aIusiX;

—  YMEHHE B3aMMOJICHCTBOBATh C COLUATBLHBIMU
HWHCTUTYTaMH B COOTBETCTBHU C UX (byHKHI/ISIMI/I n

Ha3HauYCHHUEM;
— TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOMN
JIeSITEJIbHOCTH;
MaTPUOTUYECKOI'O BOCIIUTAHHUSL: 2) maTpHOTHYECKOT'O BOCITUTAHUS:
—  c(hOpMHPOBaHHOCTH POCCUICKOM IpaXkIaHCKOH —  c(hOpMHPOBaHHOCTH POCCUICKOI
WACHTUYHOCTHU, IATPUOTU3MA, YBAXKEHUS K CBOEMY IrpaXKAaHCKOW UAEHTUYHOCTH,
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepen PoanHol, —  YBaXEHUs K NPOLLJIOMY U HACTOSIIEMY
TOpPIOCTH 32 CBOM Kpal, cBoro Poauny, CBOM sA3bIK U POCCHIICKOI MaTEeMaTHKH,
KYJbTYpPY, HNPOIIJIOC U HACTOAIIEC MHOT'OHAIITMOHAJIBHOT'O - IIEHHOCTHOE OTHOILIEHUE K JOCTHKCHUSAIM
Hapona Poccnn; POCCHICKAX MAaTEMATHKOB U POCCHACKOM
—  IICHHOCTHOE OTHOIIEHHE K TOCYAaPCTBEHHBIM CHMBOJIAM, MaTeMaTHYeCKOM IIKOJIBI,
HUCTOPUYECCKOMY U MPUPOJHOMY HACJIEAWTIO, TAMATHHUKAM, — UCIIOJIB30BAaHUE PTUX JIOCTI/I)KGHI/Iﬁ B IpYIrux
TpaguuusM HapoaoB Poccun, noctmxenusim Poccuu B HayKaxX, TEXHOJOTHAX, cpepax SKOHOMHKH;

HaYKE€, UCKYCCTBE, CIIOPTE, TCXHOJIOTUAX U TPYIEC,
— HﬂeﬁHaﬂ y6e)KI[eHHOCTL, TOTOBHOCTD K CJIYKCHUIO U
3alIUTC OTC‘{CCTBa, OTBCTCTBCHHOCTH 3a €Iro Cyﬂb6y;

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUSA: 3)[[yXOBHO-HpaBCTB€HHOFO BOCIIMTAaHUA .
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—  OCO3HaHME TyXOBHBIX LIEHHOCTEH POCCUIICKOrO HApOa;

—  c¢(hOopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS,
STHUYECKOTO NOBEJCHHUS;

—  CIIOCOOHOCTH OIIEHMBAThH CUTYALUIO M IPUHUMATh
OCO3HAaHHBIE PELICHUs, OPUEHTUPYACh Ha MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

—  OCO3HAHHWE JUYHOTO BKJIAJA B IIOCTPOCHUE yCTOHYMNBOTO
Oynyuero;

—  OTBETCTBEHHOE OTHOIICHHE K CBOMM POJHUTEIISIM U (WIIH)
JpYTHM YJI€HaM CEMbH, CO3JIaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSATHUS LIEHHOCTEN CEMEWHO KU3HHU B
COOTBETCTBHH C TpaaulsiMu HapooB Poccuu;

—  OCO3HaHHWE JTyXOBHBIX LICHHOCTEH
poccuiickoro Hapoja,

—  c(hOpMHPOBaHHOCTH HPABCTBEHHOTO
CO3HAHMs1, STHYECKOTO TOBE/ICHNS,
CBSI3aHHOTO C MPAKTHYECKUM [TPUMEHEHHEM
JOCTHKEHUH HAyKH U JIESITEIbHOCTBIO
YUYEHOTO,

—  OCO3HaHHE JIMYHOTO BKJIaJa B IIOCTPOCHHUE
yCTOHYMBOTO OyAyIIETro;

3CTETUYECKOTO BOCIIUTAHUS:

—  3CTETHYECKOE OTHOILIEHHE K MUPY, BKIIOUAs 3CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTa,
TPYyZla ¥ OOLIECTBEHHBIX OTHOIICHHH;

—  CIIOCOOHOCTBH BOCIIPHMHUMATH Pa3JIMYHbIE BUJIBI HICKYCCTBA,
TpaIUIMK U TBOPYECTBO CBOETO U IPYTUX HAPOJIOB,
OIIYIIATh SMOIMOHAIBLHOE BO3/ICHCTBHIE UCKYCCTBA,

—  yOeXIECHHOCTH B 3HAYMMOCTH IJIsl TMIHOCTH 1 00IIeCTBa
OTEYECTBEHHOTO 1 MUPOBOTO MCKYCCTBA, STHHUECKHX
KyJIbTYypPHBIX TPaJULINil 1 HAPOIHOTO TBOPUECTBA;

— TOTOBHOCTH K CAMOBBIPaKCHHUIO B Pa3HBIX BU/IAX
HCKYCCTBA, CTPEMIICHHUE MIPOSBIIATH Ka4eCTBA TBOPUECKOM
JIMYHOCTH;

4) 5CTETUYECKOT0 BOCTIUTAHUS:

—  ICTETHYECKOE OTHOIICHHE K MUY, BKIHOUAs
ACTETUKY MAaTEeMAaTHUCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4,
PELICHUH, pacCyKIEHU,

—  BOCIPHUUMYHBOCTH K MATEMaTHUYCCKUM
aCTIeKTaM Pas3JIMYHBIX BHJOB HCKYCCTBA

(hU3MYECKOTO BOCITUTAHMS:

—  chOopMHPOBAHHOCTH 3I0POBOTO M OE30MAaCHOI0 0Opasa
JKHU3HH, OTBETCTBEHHOT'O OTHOIIICHHUSI K CBOEMY 3I0POBBIO;

—  TOTPeOHOCTH B HU3MIECKOM COBEPIICHCTBOBAHUH,
3aHATUAX CHOpTI/IBHO-O3HOpOBHTeHLHOﬁ JACATCIBbHOCTBIO,

—  aKTUBHOE HEMPUSATHE BPEIHBIX MPUBBIYEK U UHBIX GOpM
NPUYUHEHUs Bpeaa GU3NUECKOMY U TICHXUYECKOMY
3I0POBbIO;

5) GpU3NUECKOTO BOCTIUTAHHUS:

—  chOpMHPOBAHHOCTH YMEHHS IPUMEHSITh
MaTeMaTHYeCKHe 3HaHUs B HHTEpecax
3I0POBOTO U 6e30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOILICHUE K CBOEMY
3II0POBEIO (3IOPOBOE MTUTAHUE,
cOaaHCHPOBAHHEIHN PEKUM 3aHATUH H
OT[IBIXa, PEryisapHas puzndecKas
aKTHBHOCTD ),

—  (u3HYecKoe COBEPIICHCTBOBAHUE MTPH
3aHATHSX CIIOPTUBHO-03/I0POBUTEIBHOM
JIeSITENIbHOCTBIO;

TPYAOBOI'O BOCIIUTAHMS:

—  TOTOBHOCTb K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa,
Tpyaomooue;

- TOTOBHOCTh K aKTUBHOM JCATCIBbHOCTHU TEXHOJIOTHYECKOM
Y COLIMAJILHOW HATIPAaBJICHHOCTH, CIIOCOOHOCTD
MHULUUPOBATH, TNIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJTHATh TAKYFO JACSTEIbHOCTH;

—  HMHTepec K pa3uyHbIM chepaM npodeccnoHaIbHO
JeATEIbHOCTH, YMEHHE PEaln30BbIBATh COOCTBCHHbIC
JKM3HECHHBIC TUTaHbI;

—  TOTOBHOCTH M CHHOCOOHOCTH K 0OpPa30BaHUIO
camM000pa30BaHMUIO HA IPOTSHKEHNN BCEH KU3HM;

6) TPYZOBOTO BOCTIMTAHUSI:

—  TOTOBHOCTb K TPY/Y, OCO3HaHHUE [IEHHOCTH
TPy IOJIIO0ONS,

—  HHTEpec K Pa3INuHBIM cdepam
poeCCHOHANBHOM NesITeIhbHOCTH,
CBsI3aHHBIM C MATEMAaTHKOW U ee
TIPIOKCHUSIMH,

—  YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyteit mpodeccuu u pearn3oBBIBaTh
COOCTBECHHBIC )KU3HCHHBIE IIJIaHEI,

—  TOTOBHOCTH U CITIOCOOHOCTH K
MaTeMaTHIeCKOMY 00pa30BaHUIO U
camMo00pa30BaHMIO Ha MPOTSKEHUH BCEeH
JKU3HHU,

- TOTOBHOCTh K aKTUBHOMY Y4YaCTHUIO B
pEIICHIH MPAKTUIECKUX 3a]a4
MaTeMAaTHYECKOW HATIPABICHHOCTH;

9KOJIOTUYECKOT0 BOCTIMTAHUS:

—  c(hOpMHPOBaHHOCTH YKOJOTUUECKOHN KYJIBTYPBI,
MOHMMaHHE BIIMSIHUS COLNAIbHO-9KOHOMUYECKUX
MPOLIECCOB HA COCTOSTHHE MPUPOIHOM U COLIMANbHON
cpezibl, OCO3HaHUE ITI00AIBHOTO XapaKTepa

7) 3KOJIOTHYECKOTO BOCIIMTAHUS:

—  DKOHOMMYECKHX IPOLECCOB Ha COCTOSIHUE
MIPUPOJIHON U COLIMATILHOM cpepbl,

—  OCO3HaHHe INI00aJbHOrO XapakTepa
9KOJIOTHYECKUX IPo0IeM,
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JKOJIOTUYECKUX MPOOIIeM;

TUTAHUPOBAHKE U OCYIIECTBICHUE ICHCTBUH B
OKpYXKAaIOIIeH cpelie Ha OCHOBE 3HAHUS Lieeit
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AaKTUBHOE HETIPUSATUE NEUCTBUMN, MPUHOCSIIUX Bpe
OKpYy>Karollel cpene;

YMEHHE IPOTHO3UPOBATh HEOIAronpHsTHEIC
SKOJIOTUIECKHUE TTOCIIEACTBHUS IIPEATIPHUHIMACMBIX
JIEHCTBUH, IPENOTBPAILATE UX;

pacIIipeHne OIbITa AeATETFHOCTH SKOJIOTHIECKOH
HaIpaBJICHHOCTH;

OpUEHTAIMsI HA IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUH 11 pelIeHus
3ajau B 00J1aCTH OKpY KaroIlei cpensl,
IUTaHUPOBAHKE TIOCTYIIKOB U OLIEHKU UX
BO3MOYKHBIX MOCIEICTBUN AT

OKpYy Karolel cpesl;

HEHHOCTHU HAYYHOT'O IIO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAYKU U
00IIECTBEHHOW TIPAaKTHKH, OCHOBAaHHOTO Ha JHAJIOTe
KyJIBTYP, CHOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MECTa B
MOJUKYJIBTYPHOM MUPE;

COBEpILIEHCTBOBAHME A3bIKOBOI U UUTATEIBCKON
KyJIbTYpBI KaK CPECTBA B3aNMOJECHCTBHS MEXIY JIFOAbMHU
Y TTIO3HAHMS MHPA;

OCO3HaHHE IEHHOCTH HAYYHOH AEATEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh IPOEKTHYIO W UCCIIEA0BATEIBCKYIO
JEeATeIFHOCTh MHANBUAYAIBHO U B IPYIIIIE.

8) IEHHOCTH HAYYHOTO TTO3HAHHS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKH U OOLIECTBEHHON
MPaKTHKH, TOHUMaHUE MaTeMaTHIeCKOH
HayKH KaK chepbl 4eI0BEYEeCKON
JIeSITeIIbHOCTH, 9TAIIOB €€ Pa3BUTHS U
3HAQUYUMOCTH JUIS Pa3BUTHS [IMBUIIN3ALNH,
OBJIAJICHNE A3BIKOM MAaTEMaTHKU U
MaTeMaTHYECKOH KyJIbTYPOH KaK CpeICcTBOM
MO3HAHMS MUDA,

TOTOBHOCTH OCYIIECTBIISITH IIPOEKTHYIO U

HCCIICA0BATCIILCKYIO ACATCIIBHOCTD
WHAWBUAYaAJIbHO U B I'pYIIIIE.

B mnpomecce nmocTHkeHUs JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI MPOTPaMMbl IO
MaTeMaTHKe y  OOyYaloIIUXCS  COBEPIICHCTBYETCS  OMOIMOHAIBHBIA  WHTEIUICKT,
MpenoiararoInii chOpMUPOBAHHOCTD:

—  caMOCO3HAaHHMs, BKIIOYAIOILEro CIIOCOOHOCTh IIOHUMATh CBOE DMOLMOHAIBHOE COCTOSHUE,
BUJICTh HAIIPABIICHUS PA3BUTUS COOCTBEHHON SMOLIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B
ceOe;

— caMoperyJIMpOBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE PUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEICHUE, CIIOCOOHOCTh A THPOBATHCS K AIMOIMOHAILHBIM
N3MCHCHUSIM U HpOfIBJ’IfITB FI/I6KOCTI), 6I>ITI) OTKpI)ITI)IM HOBOMy;

— BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTH)KCHHIO LEIH M YCIEeXy,
ONITUMU3M, HUHUIIUATUBHOCTh, YMEHHUE JICHCTBOBATh, HCXOJISl U3 CBOMX BO3MOYKHOCTEH;

— OSMIIATHH, BKJIFOYAIONICH CIIOCOOHOCTh MOHMMATh SMOIMOHAJIBHOE COCTOSIHHE JPYTHX,
yLII/ITI)IBaTI) €ro HpI/I OCYHICCTBJ'IGHI/H/I KOMMYHI/IKaHI/II/I, CHOCO6HOCTB K COLIYBCTBI/IIO nu
COIIEPEKMBAHHUIO;

—  COIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CITIOCOOHOCTh BBICTPAMBATh OTHOIIEHHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

B pesynbrate usyuenus yueGHoro mpenmera OVYIIn.04 Matematnka y oOyyaromierocs
Oynyt chopMHupoBaHbl MeTampeAMeTHbIe Ppe3yJabTaTbl, OTPAKEHHbIE B YHUBEPCAJIBHBIX
yueOHBbIX JEHCTBHSIX, a HUMEHHO — II03HaBaTeJbHbIE YHHUBEpCaJbHbIE Y4YeOHbIE NEHCTBHUS,
KOMMYHHMKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWUCTBUS, PETyJATHBHbIE YHHUBEpCAIbHbIE
yueOHbIe JIeCTBUS, COBMECTHAS JI€ATEIBHOCTb.

MeranpeameTHble pe3yabTaThl OCBOCHUS IIPEAMETA:

MeranpeaMeTHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTouHeHHBbIEe YyHUBepCcaJIbHbIE
pe3yJibTaThl, ®1rocC COoo yueoHbIe geiicrus (YY) ®OIT
OTpaskeHHbIE B COoo

YHHBepPCAJTbHbBIX
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Y4eOHBIX

JelCTBUIX

OBnanenHue a) 6a30BbIC JJOTMYCCKUE ACUCTBUS: 1) 6azoBbIe TOrHUECKHE NEHCTBUS:
YHUBEPCaIbHBIMU —  CaMOCTOSITEIBHO (POPMYIUPOBATH U — BBISBJISITH U XapaKTepU30BaTh
Y4eOHBIMH aKTyaJH3UpOBATh MPOOIIEMy, pacCMaTPUBATh CyIlIECTBEHHBIE MTPU3HAKU
MO3HABATCIbHBIMHU €€ BCECTOPOHHE; MaTeMAaTHYECKUX OOBEKTOB,
JEACTBUSIMH: — YCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK WU MOHATUN, OTHOLUEHUN MEXKITY

OCHOBAHMS JIJIsI CPABHEHUsI, KIacCHU(UKALUYT U
0000111EHNS;

—  ONpeleNsTh LeIH ACATeIbHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUH UX TOCTHIKCHUS;

—  BBUIBISITh 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B
paccMaTpUBaEMbIX SBJICHUAX;

— BHOCHUTH KOPPCKTHBBI B ICATCILHOCTD,
OIICHUBATh COOTBETCTBUC PE3YJIHTATOB LICIISIM,
OIICHUBATh PUCKH MOCIICCTBHIA
JIeATEILHOCTH,

— pa3BHBAaTh KPEaTHBHOC MBINUICHUC MIPH
PCeLICHUH )KU3HEHHBIX IPOOIIEM;

HOHATUAMH, POPMYIHPOBATH
ONpPENEIICHUS TOHATUH,
YCTaHaBJIMBAaTh CYIECTBEHHBIH
MIPHU3HAK KIacCU(UKAIIH,
OCHOBAHUS 11 0000IIEHNS 1
CpaBHEHUS, KPUTEPHUU
MPOBOIMMOTO aHAJIH3a;

— BOCIIPHHUMATb, ()OPMYIHPOBATH U
peoOpa3oBbIBATh CYXKICHUS:
YTBEpIUTEIbHBIE U
OTpHIaTeNIbHbIE, ETUHUYHBIE,
YJacTHbIEC ¥ 00IIKne, YCIOBHEIE;

— BBIIBIIITh MaTeMaTHUECKHE
3aKOHOMEPHOCTH, B3aHMOCBSI3U U
MpOTHUBOpPEYHs B (haKTax, JaHHBIX,
HaOIOZICHUSIX U YTBEP)KICHUSIX,
IpeAIaraTth KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U
IIPOTUBOPEYUL;

— JAeJ1aThb BBIBOAbI C HCII0JIb30BAHUEM
3aKOHOB JIOTUKH, J€AYKTUBHBIX 1
MHIYKTUBHBIX YMO3aKIOUCHUH,
YMO3aKJIIOYEHUI 10 aHAJIOTUH;

— NPOBOJUTH CAMOCTOSITEIEHO
JIOKa3aTeIbCTBA MAaTEMAaTHICCKIX
YTBEPKACHHUH (IPSMBIE U OT
MPOTHUBHOTO), BEICTPANBATh
apryMEHTaIHIo, IPUBOANTD
IIPUMEPBI U KOHTPIIPUMEDBEI,
000CHOBBIBAaTh COOCTBEHHBIE
CYKICHUS U BBIBOBI,

— BBIOMpATh CrIOCO0 peIIeHus
yueOHOH 3aaun (CpaBHUBATh
HECKOJIbKO BapUaHTOB PEIlCHHUS,
BEIOMpATh HaNOOJIee TIOIX OIS
C Y4ETOM CaMOCTOSITEIILHO
BBIJICTICHHBIX KPUTEPHEB).

0) 6a30BBIC UCCIIECIOBATEIILCKHE ICHCTBHS:

— BJAAETh HABBIKAMH YIEOHO-
HCCIIEI0BATENIbCKOM U IPOEKTHOU
JIESITEIbHOCTH, HABBIKAMH Pa3peIICHIUS
nmpooeM;

—  CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB
peleHus MPAKTUIECKUX 3a1a4, IPUMEHEHHIO
Pa3IMIHBIX METOJIOB IMO3HAHHUS,

— OBJIaJICHUE BUIAMH JCSITEILHOCTH IO
MOJYYCHHIO HOBOTO 3HAHUS, €T0
HMHTEPIPETALNH, IPeoOPa30BaHUIO H
MPUMEHECHHUIO B Pa3IMYHBIX YICOHBIX
CUTYAIIUSAX, B TOM YHCJIC TIPU CO3IaHHU
y4eOHBIX U COIMATBHBIX MPOCKTOB;

— (¢opMHpPOBaHHE HAYYHOI'O THIIA MBIIIJICHUS,
BJIa/ICHUE HAYYHOU TEPMHUHOJIOTHE,

2) 6a30BbIe HCCIIEIOBATEIILCKHE

JIEUCTBUSI:

— UCTOJIb30BaTh BOMPOCHI KaK
HCCIIEI0BATEILCKUA HHCTPYMEHT
MO3HaHUs, (opMyITUpOBaTh
BOTIPOCHI, (GPUKCHPYIOIIHE
MIPOTHBOpEYHE, TPOOIEMY,
YCTaHaBJIUBATh UCKOMOE U JaHHOE,
(hopMHpOBATH TUIIOTESY,
apryMEHTHPOBATh CBOIO MO3HIIUIO,
MHEHHUE;

— -IIPOBOJIUTH CAMOCTOSITEIBHO
CIUIAHMPOBAHHBINA KCIICPHMEHT,
HCCIICIOBaHHE TI0 YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTHUYECKOTO
o0beKTa, ABJICHMSI, TIpoliecca,
BBISIBJICHHIO 3aBHCUMOCTEH MEX Iy
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KIIFOUE€BLIMH MOHITHIMU U METOAAMHU;
CTaBUTH U (POPMYITUPOBATE COOCTBEHHBIC
3a7aud B 00pa30BaTeIbHON ACATEIILHOCTH U
JKU3HCHHBIX CHTYAaIUAX;

BBISIBIIATH PHYUHHO-CIICICTBEHHBIC CBS3H U
aKTyaJM3UpPOBATh 3aa4y, BBIJBUTATh
THIIOTE3Y €€ PEIICHHS, HAXOIUTh apT'yMEHTHI
JUTSl IOKA3aTelbCTBA CBOMX yTBEPKICHNUH,
3a]1aBaTh apaMeTphbl U KPUTEPUH PELICHUS;
aHaJIM3UPOBATH IOJYUCHHbBIC B XO/I€ PEIICHUS
3324y Pe3yIbTaThl, KDUTUUECKH OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH
HM3MCHCHUE B HOBBIX YCIIOBHSX;

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH
MPUOOPETECHHBIHN OIBIT,

pa3pabaThIBaTh IUIAH PEIICHUS IPOOIEMBI C
Y4eTOM aHaJIH3a UMCIOIIUXCS MaTePHATbHBIX
Y HEMAaTepHATIbHBIX PECYPCOB;

OCYIIECTBIIATH [[EJICHANPABICHHBIN TOUCK
MepeHoca CPeICTB U CIIOCOO0B JICUCTBUS B
npodeCCHOHANBHYIO CPELY;

yMETh [IEPEHOCUTH 3HAHHS B TO3HABATEIIbHYIO
U MPAKTUYECKYIO 00IaCcTH
KU3HCACATCIbHOCTH,

yMeTI) I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HI)IX
MpeIMETHBIX 00IacTel;

BbBIABUT'aTh HOBBIC UJICH, npeuﬂaraTb
OpI/IFI/IHaJ'H)HLIe IoaAxXoabl U peIHeHI/IH;

CTaBUTH POOJIEMBI U 3a/1a4H, JOIYCKAIOIINE
aJIbTCPHATHBHBIEC PEIICHMS;

00BEKTaMU, IBICHUIMH,
MPOLIECCAMH;

— CaMOCTOSITENLHO (POPMYJIHPOBATH
0000IIeHUs U BEIBOJLI 110
pe3yibTaTtaM MpOBEIEHHOTO
HaOJIIOIEHUs, MCCIIEAOBAHNS,
OIICHUBATH JOCTOBEPHOCTh
TIOJTyYEHHBIX PE3yJIbTaTOB,
BBIBOZIOB M 0000IIEHHI;

— MIPOTHO3HUPOBATH BO3MOKHOE
pasBUTHE TPOIIECCa, a TaKKe
BBIZIBUTATh MPEATIONIOKEHHS O €T0
Pa3BUTHH B HOBBIX YCJIOBHSX.

B) paboTa ¢ mH(popMaIHei:

BJIa[ICTh HAaBBIKAMH TOJTYYCHHUS HH)OPMAITIH
13 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISTH ITOWCK,
aHaIN3, CHCTEMAaTH3AIII0 W HHTEPIIPETAIIIIO
nHGOPMALNHU pa3IMYHBIX BUAOB U (hopMm
NPe/ICTaBIICHUS;

CO3/1aBaTh TEKCTHI B pa3IMuHbIX (hopMaTax ¢
y4eTOM Ha3HauyeHHs HH(OpMaLUK U LeJIeBOH
ayJUTOPUH, BRIOUPAst ONTUMAILHYIO GOopMy
TIPEICTABICHUS M BH3YAIN3aIUH;

OIICHUBATh JOCTOBEPHOCTD, JISTHTUMHOCTD
WHPOPMALINH, €€ COOTBETCTBUE IIPABOBEIM U
MOPAITbHO-3THICCKUM HOPMaM;
HCIIONIE30BaTh CPEIICTBA HHPOPMAIIMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B pEIICHIH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpraHHU3alOHHBIX 33]]a4 C COOJII0/ICHUEM
TpeOOBaHMi1 IPrOHOMUKH, TEXHUKH
0€30IaCHOCTH, TUTHEHBI,
pecypcocOepexeHns, MPABOBBIX M 3THYECKHX
HOPM, HOPM HH(OpPMAIMOHHOH
0e30I1aCHOCTH;

BJIaJICTh HABBIKAMU PACTIO3HABAHUS U 3AIIUTHI
nHdopmanuu, HHGOPMATOHHON
0€3011acHOCTH JIMYHOCTH.

3) paborta ¢ uHpOpMAITHCHi:
-BBIABIIATH Ae(UIMUTH HHPOpMAIHH,
JaHHBIX, HEOOXOMUMBIX I OTBETA
Ha BOIIPOC M JUIS PELICHHMS 3a1a4H;
-BBIOMPATh HHPOPMALIHIO U3
HCTOYHHUKOB PA3JIMYHbIX THUIIOB,
aHaJIM3MPOBATh, CUCTEMATH3UPOBATh
U MHTEPIIPETHPOBATh UHHOPMALIUIO
pa3nnuHbIX BUIOB U Gopm
NPEJICTaBIICHHS;

-CTPYKTYpUPOBaTh HH(OPMALIHIO,
NPENCTaBIIT €€ B PA3IHYHBIX
(bopMmax, WITFOCTPUPOBAT
rpaduvecku;

-OLICHHUBATh HAJISKHOCTh
HHGOPMALIUH IO CAMOCTOSTEIIBHO
c(OpPMYIHMPOBAHHBIM KPUTEPHUSIM.

Osnanenne
YHHUBEpPCaJIbHBIMU
KOMMYHHUKATUBHBIM
W JENUCTBUSIMH:

a) oOIeHue:

OCYIIECTBIISITH KOMMYHHKAIIMU BO BCEX
chepax KU3HH;

pacro3HaBaTh HeBepOAIbHbBIE CPEICTBA
06HI€HI/I${, IIOHUMATh 3HAYCHHUEC COMUAJIbHBIX

1) oOmienue:

— BOCIIPHHUMAaTh M (HOPMYJIMPOBATH
CYy)KIEHHS B COOTBETCTBHH C
YCIOBHAMH M UEJSIMH OOIIeHHS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh
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3HAKOB, PAclO3HABATh MPEINOCHUIKU
KOH(IJIUKTHBIX CUTYaIlMi U CMATYATh
KOH(JIMKTBI;

BJIAJICTh PA3IMYHBIMU CLIOCOOAMHU OOIICHUS U
B3aUMOJICHCTBUS;

apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh
CMSATYaTh KOH(DIUKTHBIE CUTYAITIH;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY
3PEHHUS C UCTIOIb30BAHUEM SI3BIKOBBIX
CPENCTB;

CBOIO TOYKY 3pCHHSA B YCTHBIX U
IIHUCBbMCHHBIX TCKCTAaXx, JaBaTb
MOsAACHCHUA TI0 XOo4y pPCUICHUA

3ajauy, KOMMEHTHUPOBATh
MOJTyYEHHBIN pe3yJIbTaT;

—B XoZe o0OCyXIeHHs 3a/aBaTh
BOIIPOCEHI 1o CYIIECTBY

o0cyKmaeMol TeMBI, TMPOOIIEMHL,
pemraeMoil 3amadM, BBICKA3bIBATH
Wzew, HaIEICHHBIE Ha IIOHCK
pELICHUs,  COMOCTABIATH  CBOH
CYXICHUS C CYXICHHSAMH APYTHX
YYaCTHHKOB JIMasora,
0o0OHapyXnBaTh paznuuue u
CXOJCTBO IO3ULUH, B KOPPEKTHOU
dopme (hopmypoBaTh
pasHoOIIacus, CBOM BO3PaKEHUS;

— MIPEICTaBIATH Ppe3yNbTaThI
pelIeHusT 3ajaqd, SKCIEepPUMEHTa,
HCCIIEJOBaHM, MIPOEKTa,
CaMOCTOSATEIBLHO BBIOUPATH GOpMaT

BBICTYIUIEHHSI C Y4Ye€TOM 3aj1a4
NpEe3eHTallui W 0COOCHHOCTEH
ayIUTOPHUH.

0) coBMecTHAs NESTENbHOCTS! 2) COBMECTHAs IESTEINbHOCTD:

— TOHHMMATb U UCIOJIb30BAaTh IPEUMYILECTBA — IIOHUMATh 5 HCIIONb30BATh

KOMaHIHO! ¥ WHAWBUIYAIbHOH paboOTHI; OpeuMyliecTBa  KOMaHJHOM U

— BbIOMpaTh TEMATHUKY U METOABI COBMECTHBIX UHAUBUAYAJIBHOW  paboTBl  MpH

JICHCTBUH ¢ y4ETOM OOIIUX HHTEPECOB U peIeHnH Y4eOHBIX 3a/1a4,
BO3MOKHOCTEN Ka)KJI0TO WiIeHa KOJIJIEKTUBA; NPUHUMATL  II€Ib  COBMECTHOM
— M[PUHUMATH LENH COBMECTHOU AESITENBHOCTH, ACATCIIbHOCTH, J1aHUPOBATH
OpPraHu30BbIBATh U KOOPAUHUPOBATH OpPTaHH3alMI0 COBMECTHON PabOTEI,
JIEHCTBHS 110 €€ JOCTH)KEHHUIO: COCTABIISATh pacnpeacisiTh BHUIbI pabor,
IUIaH IEeUCTBHH, paCIIPENENATh POJIU C yUYETOM AOroBapuBaThCs, 06cyx1aTh
MHEHHH YYaCTHHUKOB 00CYKAaTh pPe3yJIbTaThl Ipouecc W pesyinbTar  paboTEl,
COBMECTHO paboTH; 0000mare MHEHHS HECKOJIBKHX

— OILICHMBATh KAa4E€CTBO CBOEIO BKJIaga U JHOJEH;

KaXJ10ro y4aCcTHHMKA KOMaH/IbI B o0mmit — Y4aCTBOBaThb B I'PYIIIOBLIX (I)OpMaX
pe3yJIbTar 10 pa3paboTaHHBIM KPUTEPHUSIM; paboTel  (0OcyxnaeHus, oOMeH

npeagaraTh HOBbIE IPOEKTHI, OIICHUBATH UJIEH
C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYHUMOCTH;

KOOPAWHUPOBATH U BEITIONHATH Pa0OTy B
YCIIOBHUSIX pPealbHOr0, BUPTYAIbHOIO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS;
OCYLIECTBJISATh IO3UTUBHOE CTPATErMUECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYALHIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, OBITh
MHUIIMATUBHBIM

MHEHHMH, "MO3TOBBIE MITYpMBI" U
UHBIC), BBIMONHATH CBOIO YaCTh
paboThl U KOOPAMHHPOBATH CBOU
JICUCTBUA C JAPYTMMH  WICHAMH

KOMaHJBI, OLEHHBATh KA4ECTBO
CBOETO BKJIAZa B OOIIUI TPOIYKT
1o KPUTEPUSIM,

c(OpMyITHPOBAHHBIM yYaCTHUKAMH
B3aUMO/ICHCTBUSL.

Osnazgenue
YHHUBEPCAIbHBIMH
PETyJIATHBHBIMH
JNEWCTBUSIMU

a) cCaMOOpTaHU3AIIVSL:

CaMOCTOSATENILHO OCYILECTBIATh
MTO3HABATENIFHYIO JESITEITBHOCTD, BBISBIAT
poOJIeMbl, CTaBUTH U (POPMyITHPOBATH
COOCTBEHHBIE 33124 B 00pa30BaTeI-HON
JIeSITeIIbHOCTH M )KU3HEHHBIX CUTYaITVSIX;
CaMOCTOSITENIbHO COCTABJIATh TIaH PELICHUS
po0GJIEMBI ¢ YIETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
HPEANOYTEeHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIHsIM;

1) camoopranu3arys:

— COCTaBIIsITh ~ IUIAH,  aJTOPUTM
peueHus 3a1auu,
— BBIOMpaTh CHoco0 pemeHus ¢

Y4ETOM HMEIOUIUXCS PECYPCOB H
COOCTBEHHBIX BO3MO>KHOCTEH,

— apryMeHTHpOBaTh u
KOPPEKTHPOBATh BapUaHTHI
pelleHuii ¢ y4eToM  HOBOHM
nHdopmanum.
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pacIIUpsATh pAMKH YIeOHOTO MpeIMeTa Ha
OCHOBE JIMYHBIX IPEANOYTEHUH;

JIeNIaTh OCO3HAHHBIN BBIOOD,
apryMeHTHPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PElICHHUE;

OIICHUBATh MPUOOPECTCHHBIN OMBIT,
croco0CTBOBAThH (POPMUPOBAHHIO U
TIPOSIBICHUIO ITHUPOKON 3PYIUINN B PA3HBIX
001aCTAX 3HAHMM, IIOCTOSHHO ITOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBCHb;

0) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCHTh
KOPPEKTUBHI B JCSATEIbHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YIHTATOB LEJISIM;

BJIaJICTh HaBBIKAMHU II03HABATEJILHON
pedrexcuy kak 0CO3HAHMS COBEPIIAEMBIX
JIeHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUIA;

HCTIONIb30BaTh PUEMBI PEIICKCHHN [T
OLICHKH CHUTYaIllH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKU M CBOCBPEMEHHO
MPUHAMATH PEIICHNUS 110 X CHI)KEHHIO;

B) SMOIIMOHAIbHBII HHTEIJIEKT,
npeAnosaraomui ¢chopMUPOBAHHOCTb:
CaMOCO3HaHUsI, BKIIIOYAIOLIEr0 CII0OCOOHOCTh
MOHUMATh CBOE IMOIHOHAILHOE COCTOSHHE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON
OMOILMOHAIBLHOH c(ephl, ObITh YBEPCHHBIM B
ceOe;

CaMOpEeTyJIMPOBaHNS, BKIFOUAIOIIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MTOBE/ICHIE,
CIOCOOHOCTH aIaNTHPOBATHCS K
SMOIOHAIBEHBIM U3MEHEHUSIM U ITPOSIBIIST
THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEI MOTHBAIIMH, BKIIOYAOICH
CTpeMJIEHHE K JOCTIDKEHHIO [EJIN U yCIIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, yMEHHUE
JIeIiCTBOBATh, MICXO/S U3 CBOMX
BO3MO>KHOCTEH;

SMITaTHH, BKIIIOYAIOIIEH CITOCOOHOCTD
MOHMMATh SMOIMOHAIFHOE COCTOSTHHE
JIPYTHX, yYUTBIBATh €T0 MPU OCYIIECTBICHUH
KOMMYHHKAIINH, CIIOCOOHOCTD K COUYBCTBHIO
U COTIEPEXNBAHUIO;

COIIMAIBHBIX HaBBIKOB, BKJIIOYAIOIINX
CHOCOOHOCTH BBICTPaMBATh OTHOIICHHUS C
JPYTUMHU JIFOABMH, 3a00TUTHCS, IPOSIBIIATh
HMHTEPEC U pa3pemarb KOH(IUKTHI;

2) CaMOKOHTPOJIb:

— BIIaICTh HaBBIKAMH
MO3HABATEIILHOW pedIeKcHn Kak
OCO3HaHUS COBEPIIAEMBIX
NEeUCTBUMN u MBICIIMTEIILHBIX
MIPOIIECCOB, UX pe3yJIbTaToB,
BJIAZIETH criocobamu
CaMOIIPOBEPKU, CaMOKOHTPOJIS

mporiecca M pe3yNbTaTa PeIICHHS
MaTeMaTHIeCKOM 3aJ1a4u;

—TIpeIBUICTh TPYTHOCTH, KOTOPHIS
MOTYT BO3HHUKHYTHh ITIPH pEIICHUH
3aJaud, BHOCHTh KOPPEKTHBHI B
JISATSIIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIIbCTB, JTAHHBIX,
Haﬁ}leHHLIX OIJ_II/I6OK, BBISABJICHHBIX
TPYJIHOCTEH;

— OLICHUBATh COOTBETCTBHEC
pe3yabTata LEMH M YCJIOBHSM,
OOBSICHATH TPUYHHBI JOCTIDKCHIUS
WIA HE JOCTIDKEHUS PE3yJIbTaTOB
NIESTeTbHOCTH, HAXOTUTH OIIHOKY,
JIaBaTh OIICHKY NPHOOPETCHHOMY
OTIBITY.

T) IpHUHATHE ceOs U IPYTHUX JIOACH:

— TpUHUMATH ce0sl, TOHUMasi CBOM HEOCTATKU — IOHUMATh " HCIIOJIB30BaTh

M IOCTOMHCTBA; IpeuMylLiecTBa  KOMaHAHOH U

— TNPHUHUMATh MOTHBEI U apIyMEHTHI APYTUX WHIMBHIYAJIIBHON  paboThl  1mpH
JIofiell IpU aHaIK3e Pe3ynbTaToB peleHnn yueOHbIX 3a/1ad,

JIEATEIILHOCTH, — IpUHMMAaTh  LEJIb  COBMECTHOM

— IIpU3HABaTh CBOE MPABO U IIPABO JAPYIUX JIESTEIILHOCTH, [IJIJAaHUPOBATh

Jr0JIeH Ha OIINOKY; OpTaHM3aIII0 COBMECTHOH paboTHI,

— pa3BHBaTh CHOCOOHOCTh MOHUMAThH MUP C pacupencisaTb BUJIBI pabor,

MO3UIIMH JPYTOro 4ejloBeKa. A0roBapuBaTbCs,
— 00CyXIaTh TPOIECC W Ppe3yNbTar
paboThI, 00001maTh MHEHUS

3) npunsTHA Ce0s M APYTUX JIOCH:
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HECKOJIBKUX JIIOJICH;

— y4acTBOBAaTh B I'PYNIIOBBIX (hopmax
pabotel  (0OCykmeHus, 0OOMeEH
MHEHMH, "MO3rOBble MITypMBI" U
UHBIE),

— BBIIIOJIHATh CBOIO 4acTh PabOTHI U
KOOPJMHUPOBATh CBOM JICHCTBHA C
JpPYTHMH WICHAMHU KOMaH/BI,

— OIICHUBATh KaU€CTBO CBOETO BKJIa1a
B OOWMI NMPOAYKT IO KPHUTEPHUSIM,
c(hOpMyITHPOBAaHHBIM YIACTHUKAMHU
B3aNUMOJEUCTBHUA.

OcBoenue yuebnoro npenmera OVYIIm.04 Marematuka criocoOcTByeT (HopMUPOBAHUIO
00IIMX KOMIIETeHLMI:

OK 01. BpiOupars cnocoObl pemieHusl 3amad  MpodhecCHOHATBHON JACATEIHHOCTH
IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEACTBA IOMCKA, aHAIM3a W HMHTEPIpETALUH
uHpopMannu, 1 UHPOPMAITMOHHBIC TEXHOJIOTMHU JJISi BBIOJHEHUS 3amad NpoecCHOHATbHON
NeSITebHOCTH;

OK 03. [TmanupoBaTh 1 peaimn30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pasBUTHE, NPEANPUHUMATENILCKYIO JAEATEIBHOCTh B NpOoQeccuoHanbHON cdepe, UCronb30BaTh
3HAHUS 110 PABOBOM M (PMHAHCOBOI I'PAaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. 3¢ddexTrBHO B3aMMOEIICTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMAHJIE;

OK 05. Ocy1iecTBisiTh YCTHYIO M NHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit denepanyy ¢ yueToM 0COOEHHOCTEN COLMAIbHOIO U KYJIBTYPHOI'O KOHTEKCTA;

OK 06. IlposBiasaTh IpakJIaHCKO-NATPUOTUYECKYIO MO3ULHUIO, JI€MOHCTPUPOBATH
OCO3HAaHHOE IIOBEJCHHWE Ha OCHOBE TPAIULHOHHBIX POCCUICKMX JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3ALMM MEXHAIMOHAIbHBIX U MEXPEIUTHO3HBIX
OTHOILECHHUH, IPUMEHSTh CTaHAAPThl aHTUKOPPYILIUOHHOTO OBECHMUS;

OK 07. CopelicTBOBaTh COXPAHEHUIO OKpPYXKAIOLIEH Cpenbl, pecypcocOepeskeHmo,
OPUMEHSTHh 3HaHWs 00 W3MEHEHUU KIuMaTa, MPUHIMIBI OepexIMBOro MpOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYAIIUsX;

OK 08. Ucmnonb3oBath cpecTBa PU3NUECKON KyIbTYpPbl 51 COXpPAHEHUS U YKPETJICHUS
3J10pOBbsI B IIpoliecce MpohecCHOHANbHON IeATEIbHOCTH U TOJIepKaHHsI HE0OXO0AUMOTO YPOBHS
(bu3nYeCcKoil MOArOTOBIEHHOCTH;

OcBoenne yueOHoro mnpeamera OVYIIn.04 Maremaruka IOKHO CIIOCOOCTBOBATH
(bopMupPOBaHUIO MPO(PeCcCHOHATBHBIX KOMIIETeHIMA:

I1K 1.1. ®opMupoBaTh alrOPUTMBI Pa3pabOTKH MPOrPaMMHBIX MOJYJIe B COOTBETCTBUU
C TEXHUYECKHUM 33/1aHUEM.

1K 1.2. PazpabaTbIiBaTh NpOrpaMMHBIE MOAYJIM B COOTBETCTBUH C TEXHUUECKUM
3a/laHueM.

1K 2.1. PazpabaTsiBaTh TpeOOBaHMS K IPOrPaMMHBIM MOJIYJISIM Ha OCHOBE aHAJIN3a
MPOEKTHOM U TEXHUYECKOI TOKyMEHTAIlUU Ha MpeAMET B3aUMOJICHCTBUS KOMIIOHEHT.

1K 2.3. BBINOAHATH OTJIaKy IPOrPaMMHOTO MOAYJISI C CIIOJIb30BAHNEM
CHeHaIN3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB.

1K 3.2. BeIMOoaHATH Npoliecc N3MEPEHUS XapaKTEPUCTUK KOMIIOHEHT ITPOIPaMMHOTO
MPOAYKTA JIsl ONPEEIICHNs COOTBETCTBUS 3aJaHHBIM KPUTEPHUSIM.

IIK 4.2. OcymiecTBiATh U3MEPEHUS IKCIUTyaTallMOHHBIX XapaKTEPUCTUK TPOTrPAMMHOT0
o0ecrnevyeHrs: KOMITbIOTEPHBIX CHCTEM.

CoorHomienue o00mux kommereHuuii PIrOC CIIO 09.02.11 Paspaborka un
YHpaBJI€CHUE MIPOTrPAaMMHBIM oﬁecneqelmeM, JIMIHOCTHBIX PE3yJbTATOB U METANIPEAMETHBIX
pe3y/1bTaToB
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OO0mue KOoMNeTEeHINHN
®IoC CHO 09.02.11

JIM4HOCTHBIE pe3yabTaThl
®OII COO

MetanpeametHsie pe3yibTaTthl ®OII COO

OK 01. Beibupats criocoOsl
pelreHus 3a1aq
po¢heCCHOHATBHOM
JeATENbHOCTH
MPUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTAM;

8) IEeHHOCTH HAYYHOTO TO3HAHMUSI:

— c(OPMHUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOLIETO
COBPEMECHHOMY YPOBHIO
pasBUTHS HAyKH u

00IIIeCTBEHHOH MTPAKTHKH,

—IOHUMaHHE MAaTeMaTHIECKOH
HayK{ KaK cepsr
YEIIOBEUECKON IS TEIFHOCTH,
JTallOB €€  Pa3BUTHA U
3HAYMMOCTH I Pa3BUTHUSA
IUBUIIN3AIUH,

— OBJIaJICHUE SI3BIKOM
MaTeMaTHKH u
MaTeMaTU4ecKoil  KyJIbTypou
KaK  CpeICTBOM  ITO3HAHUSA
MHpa,

—TOTOBHOCTh OCYIIIECTBIATH
MIPOCKTHYIO u
HCCIIEOBATEIBCKYIO
JIESITeTPHOCTD HHIUBUIYaITbHO
U B TpyIIIIE.

1) 6a30BbIC JIOTHYECKUE ICHCTBHUS:

—  BBIABIATH U XapaKTEPU30BATh CYIICCTBCHHEIC
MIPU3HAKH MaTeMaTHYECKUX 00BEKTOB,
MOHATUH, OTHOUICHUH MEXIy TMOHSATUSIMH,
(hopMyIHpOBATh  ONpPEHICNCHUS  TOHITHH,
yCTaHaBIMBaTh  CYIIECTBEHHBI  MIpHU3HAK
KIIaccu()UKAIIUN, OCHOBaHMA [T 0000MIeHns
W CpaBHEHHS, KPUTEPHUH IPOBOIUMOIO

aHaIN3a,;

BOCIIPUHUMATb, (hopmypoBaTH "
IIpeoOpa3OBHIBATH CYXKICHUS:
YTBEPIUTEIILHBIE u OTpHLaTeNIbHBIE,

€IMHUYHBIE, YaCTHBIEC U 0011I1e, YCIOBHBIE;

—  BBUIBIITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH,
B3aUMOCBSI3M M TIPOTHBOpEYHsi B (akrax,
JaHHBIX, HAONIONCHUSX W YTBEPXKICHUSX,
npeanaratb  KpPUTEPUHM AN BBISBIICHUS
3aKOHOMEPHOCTEN 1 MPOTUBOPEUHIA;

—  JlenaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB
JOTUKH, JAEAYKTHBHBIX ¥  HWHIYKTHUBHBIX
YMO3aKIIOUEHUH, YMO3aKIOYEeHUH o
aHaJIOTUH;

— TPOBOAUTH CaMOCTOSTENIBHO JOKa3aTesIbCTBA
MaTeMaTHYECKUX yTBEPKIACHUH (PsSMBIE U OT
NPOTUBHOTO), BBICTPAWBATh apryMEHTAIHUIO,
NPUBOAUTH TPUMEPHl W KOHTPIIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIC CYXICHUS U
BBIBOJIBI;

—  BBIOMpaTh CIIOCOO pelIeHUs Y4eOHOH 3amadun
(cpaBHHBATH HECKOJIBKO BAPHAHTOB PEILCHNUS,
BEIOMpaTh HanOoJsiee MOAXOAIUNA C YIeTOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHEB).

2) 6a30BbIe HCCIEIOBATENIBCKUE ACHCTBHS:

—  HCIOJIB30BaTh BOIIPOCHI KaK
UCCIIEZIOBATEIbCKUI WHCTPYMEHT TO3HAHMS,
(bopMyJIMpOBaTh BONPOCHL, (DUKCHPYIOIINE
NpOTUBOpEYHE, MPOOJIEMy, YCTaHABIMBAThH
UCKOMOE W JjaHHOe, ()OPMHUPOBATH THIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIIUI0, MHEHHE;

—  TIPOBOAMTH CaMOCTOSATENLHO
CIJIAaHUPOBAHHBIH 9KCIIEPUMEHT,
HccIeI0BaHue o YCTaHOBJICHHIO
0COOCHHOCTEH MaTeMaTHYeCKOT0 OOBEKTa,
SIBJICHUS, Tporecca, BBISIBJICHHUIO
3aBUCUMOCTEN MEXKIY 00BEKTaMH,

SIBJICHUSIMU, IIPOLIECCAMU,

—  CaMOCTOSITETHHO (POpPMyIHUpOBaTH 0000IIEHHS
U BBIBOABI IO peE3yjbTaTaM IPOBCIACHHOTO
HAONIOACHNS, HCCIICOBAHMS, OLIEHHBATH
JOCTOBEPHOCTH IMOJYYCHHBIX PE3YyJIbTATOB,
BBIBOJIOB U 00O0O0IIIEHMIA;

— TpPOTHO3MPOBaTh  BO3MOXKHOE  pPa3BHUTHUE

npotiecca, a TaKKe BBIJIBUTATh
MPEANOJNIOKEHUS O €ro Pa3BUTUU B HOBBIX
YCIIOBUSIX.

OK 02 Hcnons3oBath
COBpPEMEHHBIE cpencTBa

OBnazieHHe yYHHUBEPCAIbHBIMU MO3HABATEIbHBIMU
IEUCTBUSIMU:
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TIOUCKa, aHanMn3a u
HHTEPIIPETALUH
nHpopmanuy, u
nH}popMannOHHbIE
TEXHOJIOTUHU TSI
BBITTOJTHEHHS 3amaq
po¢eCCHOHATBHOM
JesATeIEHOCTH;

3) pabora ¢ uapopmarmei:

BBIABJIATH ﬂe(bHHHTLI I/IH(l)OpMaIlI/II/I, JaHHBbIX,
HCO6X0,Z[I/IMI)IX U1 OTBETAa Ha BONPOC U JId
peUICHUA 3aJa4u,

BEIOMpaTh HMH(OPMALMIO M3 HCTOYHHKOB
Ppa3INYHBIX THUIIOB, aHaAJIN3UPOBATh,
CHCTEMaTH3UpOBaTh W HHTEPIPETUPOBATH

WHPOPMALIMIO pa3IUYHBIX BHUIOB U (opMm
NPENICTaBICHUS;

CTPYKTYpPHPOBATh nHbopManuIo,
NPENCTaBIATE €€ B pasiM4HBIX (opmax,
WIUTIOCTPUPOBATE TPAPHICCKH;

OLICHMBATh HAJIEKHOCTh WH(OpMANUHU 110
CaMOCTOSATEIBHO c(OpMyJIUPOBaHHEIM
KPHUTEPHSIM.

OK 03 [IInanupoBaTh H

peannu30BbIBATh
coOCTBEHHOE
npodeccroHaNIbHOE u
JIMYHOCTHOE pasButue,
MPEANPUHIMATEIBCKY O
NEATEILHOCTD B

mpogecCHOHANBHON  cdepe,
UCIIONIb30BaTh 3HAHWA MO
npaBoBoii W  (uHAHCOBOU
IPaMOTHOCTH B pa3JIMYHbBIX
YKM3HEHHBIX CUTYalusiX;

6) TPYJOBOT'O BOCIIUTAHUSI:

TOTOBHOCTh K TpYy#y,
OCO3HaHHe LEHHOCTH
TPYIOIrOOus,

HHTepec K pasimYHbIM chepam
npohecCHOHABHON
JeATENEHOCTH, CBS3aHHBIM C
MaTeMaTHKON u ee
TIPUIIOKEHUSIMH,

yMeHHe COBepLIATh

OCO3HaHHBIM BBIOOpP Oymymiei
npod)ecCu U pPearn30BBIBATH

COOCTBEHHBIC JKU3HEHHBIC
IJIAHBI,

TFOTOBHOCTh U CIIOCOOHOCTh K
MaTeMaTHIECKOMY
o0pa3oBaHHIO "
camM000pa30BaHHIO Ha
MIPOTSDKEHUH BCEH JKU3HM,
FOTOBHOCTh K  aKTHBHOMY
Y4acCTHIO B peIIeHUH
NPaKTHYECKUX 3a7a4
MaTeMaTHIeCKOU
HAMpPaBJICHHOCTH;

OBnaziecHne YHHMBEPCAIbHBIMU PETYJISTUBHBIMU
IEUCTBUSIMU:

1)

CaMOOpTraHu3anu:
COCTaBJIATD IJIAH, AJITOPUTM PCHICHUA 3a1a4H,

— BbIOMpaTh croco0 pEHmIeHHss C  y4eTOM
HMEIOIINXCS PECYpCOB W COOCTBEHHBIX
BO3MOKHOCTEH,

—  apryMeHTHpPOBaTb u KOPPEKTHPOBATh
BapUaHTBl pEUICHUMM ¢ Y4Y4EeTOM HOBOW
UH(DOpMALIH.

2) CaMOKOHTPOJIb:

—  BIAJeTh HaBBIKAMU [T03HABATEIbHON

pediekCHu KakK OCO3HAHHUS COBEPIIACMBIX
JEHCTBUH W MBICIUTENBHBIX TIPOIECCOB, MX

PE3yIabTATOB, BJIaACTh criocobamu
CaMOIIPOBCPKHU, CAMOKOHTPOJISI Mponecca u
pe3yabTara peaieHus MaTEeMaTHIECKOM
3aJa4u,

NPEeIBUAETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTb IIPU PELIECHUU 3a7a4d, BHOCUTb
KOPPEKTUBBl B JEATEIBHOCTb Ha OCHOBE
HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATb COOTBETCTBUE PE3YJIbTaTa LEIU U
YCIIOBUSIM, OOBSCHATh IPUYUHBI TOCTHXKESHUS
WIH HE JIOCTHIKEHHS pe3yIbTaToB
JIeATeNIbHOCTH, HaXOJWTh OIIMOKY, [aBaTh
OLICHKY NPHOOPETEHHOMY OIIBITY.

OK 04. D¢pdexruBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B KOJIJICKTUBE U
KOMaH/Ie;

8) HCHHOCTHU HAYYHOI'O ITO3HAHUA:

— c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKH u

00IIeCTBEHHON TIPAKTHKH,
IIOHHUMAaHUEC MaTeMaTPI‘-IeCKOﬁ
HAyKH Kak chepbl
YEeJI0OBEUECKON JeATEeIbHOCTH,
JTaloB €€  pa3sBUTHA U
3HAYMMOCTH JUISL  Pa3BHUTHUS
LMBUIIM3AIUH,

OBJIaJIEHUE SI3EIKOM
MAaTEMAaTUKHU n

OBJ'Ia,I[eHI/IG YHUBEPCAJIbHBIMU

KOMMYHUKAaTHBHBIMU ,I[eﬁCTBPIHMPIZ

1) oOmenue:

BOCIIPHHUMATH ¥ (POPMYIHNPOBATH CYKICHUS
B COOTBECTCTBHU C yCHOBI/IﬂMI/I u LeiIsaMu
0OIIIeHusI, SICHO, TOYHO, IPaMOTHO BBIPaXKaTh
CBOIO TO‘-IKy 3peHI/I${ B yCTHBIX U MUCBbMCHHBIX
TCKCTax, aBaThb TIOSICHCHUA 110 XOJIy
peureHus 3a1a4H, KOMMEHTHPOBATh
MTOJTyYCHHBIH Pe3yJIbTaT;

B XOJlc OOCYXIEHHs 3a/aBaTh BOIPOCHI IO
CYIIECTBY OOCYXIaeMOH TEMbI, MPOOIEMEL,

peIIIaCMOfI 3aJla4yi, BbICKa3blBaTb HJCHU,
HaNCJICHHBIC Ha IIOUCK peuicHu,
COIIOCTABJIATH CBOH CYXKOCHUA C
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MaTeMaTHYeCKOH  KyJIbTypoul
KaKk  CpEACTBOM  MO3HAHUS
MUpa,

TOTOBHOCTD OCYILECTBIISITh
MPOEKTHYIO u
HCCIIEA0BATEIBCKYIO
JIESITeTFHOCTD MHIUBUIYaJIbHO
U B TpYyTIIE.

CYXKACHUAMU APpYyrux Yy4YaCTHUKOB Auajiora,
O6Hapy)KI/IBaTI) pas3jniue u CXOACTBO

MO3ULIUH, B KOPPEKTHOM ¢dopme
(dopMyIMpoBaThH pasHoryiacus, CBOU
BO3paKEHMUS;

MIPEACTABIATE PE3YJIbTaThl PEIICHHs 3a1auH,
9KCIICPUMEHTa, HUCCIIE[OBaHMS, IIPOCKTa,
CaMOCTOSTEITFHO BEIOMpATH ¢dopmar
BBICTYIUICHHS C YYETOM 3a1a4 PE3CHTALNH 1
0COOCHHOCTEH ayTUTOPHH.

2) coBMECTHasI IeATSIbHOCTD:

MIOHNUMAaTh W HCIIOJB30BaTh IPEUMYILNECTBA
KOMaH/IHOW ¥ WHIMBHIYalbHOH paboThl IpU
peleHny y4eOHBIX 3ajad, MpUHUMATh LElb
COBMECTHOI  J€ATEIBHOCTH, IUIAHUPOBAThH
OpTaHH3aIHIo COBMECTHOM paboTsl,
pacrpenensiTh BUIbl paboT, 1OroBapUBaThCs,
00CyX/IaTh TPOLECC W pPe3yIbTaT padOTHI,
000011aTh MHEHHNS HECKOJIBKHX JFOJCH;
y4acTBOBaTh B IPYNIOBHIX (hopMax pabOTEI
(obcyxnenus, oOMEH MHEHUH, "MO3TOBEIC
ITYpMbI" ¥ MHBIE), BBIIIOJIHATH CBOIO YacThb
paboTHI M KOOPAWHUPOBATH CBOU JCHCTBHUS C
ApyruMm  Wi€eHaMu KOMaHbl, OLCHUBATH
Ka4yecTBO CBOETO BKJIAZa B OOLIMH MPOIYKT
o KpUTEPHUsM, c(hOopMyITHPOBAHHBIM
Y4yaCTHUKaMH1 B3aHMOI[eI>lICTBH)I.

OBnajiecHHe YHUBEPCAJIbHBIMU PETYJISTHBHBIMHU
JIEHCTBUSAMU:
3) npuHATHA ce0s U OPYTUX:

MIOHNUMAaTh W HCIIOJB30BaTh IPEUMYILECTBA
KOMaH/IHOH ¥ WHIMBHIYyaJbHOH pabOTHl IpH
peneHny yueOHbIX 3a/1ad,

MPUHAMATBH I1eJTb COBMECTHOH JIeATeIbHOCTH,
IUIAHUPOBATh  OPraHW3alMI0  COBMECTHOM
paboThl,  pacmpenenaTte  BHAB  padoT,
JIOTOBapHBATHCS,

o0CyXIaTh Ipolecc U pe3ylbTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIIONIEH;
y4acTBOBaTh B IPYIIOBBIX (hOpMax pabOTHI
(oOcyxneHns, oOMEH MHEHH, ''MO3TOBEIC
IITYpMBL" U UHEIE),

BBINIOJHATH ~ CBOIO  4YacTh  paboOTBl |
KOOPJMHUPOBATh CBOM JECHUCTBHS C JPYTUMH
WICHaMH KOMaH/Ibl,

OLIEHMBATh Ka4€CTBO CBOETO BKJIaJ[a B OOIUIA

MPOAYKT o KpUTEpUSIM,
c(hOopMyTHPOBAHHBIM Y4YaCTHUKAMU
B3aNUMOJIEHUCTBHSI.

OK 05. OcymiecTBnATh
YCTHYIO U ITUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYTApCTBCHHOM SI3BIKE
Poccuiickoit denepanuu ¢
Y4ETOM 0COOCHHOCTEH
CONMAIBHOTO U
KYJIbTYPHOTO KOHTEKCTA,
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OK 06. IIposBnaTs
IpaXxJIaHCKO-
MaTPUOTUYECKYIO TO3UIIHIO,
JI€MOHCTPHUPOBATh
OCO3HAaHHOE MOBEACHHE Ha
OCHOBE TPaUIMOHHBIX
POCCUHMCKHX IyXOBHO-
HPaBCTBEHHBIX IEHHOCTEH, B
TOM YHUCIIE C YIETOM
TapMOHM3AIAN
MEKHALMOHATBHBIX 1
MEKPEIUTHO3HBIX
OTHOILIECHUH, TPUMEHATh
CTaHJapThI
AHTUKOPPYIIIHOHHOTO
MIOBEJICHHUS;

1) TpaX1TaHCKOTO BOCIIUTaHUS:

c(hOpMHUPOBAHHOCTH
TPaXIAHCKON MO3UIHH
00y4YaroIerocst Kak akTHBHOTO
M OTBETCTBEHHOIO  YjieHa
POCCHICKOro 00IIeCTBa,

MIPEACTABICHUE 0
MaTeMaTHIECKUX OCHOBax
(YHKIMOHAPOBAHUS
Pa3INIHBIX CTPYKTYD,
SIBIICHHIA,

TIpOLERyp TPa’KAAHCKOTO

oOrrecTBa (BBIOOPHI, OIPOCHI U
Apyroe),

yMEHHE B3aUMOJIEHCTBOBAThH C
COIMAbHBIMH WHCTUTYTAMH B
COOTBETCTBHH C UX (PYHKIUSIMHU
1 Ha3HAYCHHEM,

2) MNaTpUOTUYCCKOTO BOCIIUTAHUA:

c(OpMUPOBAHHOCTH
poccuiickoi TpaKIaHCKOM
UAECHTUYHOCTH,

YBOKEHUsI K MPOLIIOMY H
HAaCTOALLEMY pOCCUHCKON
MaTeMaTHKH,

LICHHOCTHOE  OTHOIIEHHE K
JOCTUIKEHUSAM POCCUUCKUX

MaTeMaTUKOB M POCCUHCKOU
MaTeMaTHUYECKOM IIKOJIbI,

— HCIOJB30BaHUE ITUX
JOCTIDKEHUH B IPYTHX HayKax,
TEXHOJIOTHSX, chepax
9KOHOMHMKHU;

3) IyXOBHO-HPABCTBEHHOTO

BOCIIMTAHUS.

— OCO3HaHHueE ):[yXOBHI)IX
LIEHHOCTEH poccuiickoro
Hapo7a,

— copMHupOBaHHOCTH
HPaBCTBEHHOTO CO3HAHMUS,
TUYECKOIO [TOBE/ICHHS,

CBSI3aHHOTO C IPAKTUYECKHM
MPUMEHEHHEM  JOCTIKEHHH
HAyKH U JESITEIbHOCTBIO
Y4YEHOro,

OCO3HAHUE JINYHOTO BKJIAJa B
IIOCTPOEHUE YCTONYNUBOTO
Oynymuiero;

OK 07. CopneiicTBoBaThH
COXPaHEHMIO OKPY KaroLen
cpeasl,
pecypcocOepesKeHHIo,
MIPUMEHSTH 3HaHHS 00
N3MEHEHHH KJIuMara,
MIPUHIUIIBI OEPEKITNBOTO
IIPOMU3BOJICTBA, 3()(PEKTHBHO
JIEICTBOBATH B
Ype3BBIYAHHBIX CUTYALIUSX;

7) DKOJIOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH
3KOJIOIMYECKON
KYJBTYPBIL,
MIOHUMAaHNE BIMSHUSA
COLIMAJIbHO-
3KOHOMMYECKUX
IIPOLIECCOB Ha
COCTOSIHUE
NIPUPOJHON 51
COLIMAJIbHOU CpeJibl,
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— OCO3HAaHUE
rI100AIEHOTO
xXapakTepa
SKOJOTHUECKHUX
npo0iem,

— OpHUEeHTAalUs Ha
MIpUMEHECHNE
MaTeMaTHIECKUX
3HAHUW IS pEeLLeHUs
3amad B obmactu
OKpYyXarollen cpenpl,

— IUTaHHPOBaHUE
MOCTYIIKOB U OLIEHKU
ux BO3MOYKHBIX
TOCJEICTBUI TS
OKpY>Karollei cpessl;

OK 08. HUcnons3oBath
cpencTBa HU3NUECKOM
KYJIBTYPbI JJIsl COXpaHEHHS
U YKPEIUICHHS 3[I0POBbs B

4) 5CTETUUECKOTO BOCTIUTAHUS:
— JCTETUYECKOE OTHOLICHHE K
MHUpY, BKIIOYAs  3ICTETHUKY

MaTeMaTUHYECKUX

nporecce o
o 3aKOHOMEPHOCTCH, 00BEKTOB,

HpO(beCCI/IOHaJILHOI/I .

3ajady, pemeHuy,
OEeATECIbHOCTH U .

ACCYXIECHUU
noaJaepKaHus p YA ?
HEOBXOIMMOTO YpOBHSL — BOCIIPUUMYUBOCTH K
(bI/BquCKOﬁ MaTEMaTUYECKUM acIeKTamMm
TOArOTOBIEHHOCTH, Pa3JIMYHBIX BUJOB UCKYCCTBA,

5) GbU3UUECKOro BOCIIUTAHHMS:

— chOpPMHUPOBAHHOCTh  YMCHUS
MPUMEHATh ~ MaTeMaTHYECKHE
3HaHUS B HHTEpECax 340POBOTO
u 6e3omacHOTO 00pa3a KHU3HH,

— OTBETCTBCHHOE OTHOIICHHE K
CBOEMY 3I0POBBIO (3TOpOBOE
MUTaHue, COaTaHCUPOBAHHBIN
peXUM 3aHATHH W OTAbIXA,
peryispHas (buznueckas
aKTHBHOCTB),

— (Qusnyeckoe
COBEPILICHCTBOBAHKE npu
3aHATHSIX CIIOPTHUBHO-
03/I0pOBUTEIBHOM
JeSITeIbHOCTEIO;

IIpeameTHbIe pe3ybTaThl 0cBOeHHUs yueOHOro npeamera OYIIn.04 MaremaTuka:

1) BJIaACHUC MCTOJaMH O0Ka3aTCJIbCTB, aJropuTMaMH peUICHUA 3adad; YMCHHC
dbopMyIHpOBaTh OMPEEIICHNUs, aKCHOMBI U TEOPEMBI, PUMEHSTh X, IPOBOJAUTD JJOKA3aTEIbHbBIE
paccyX/IeHUs B XO/Ie pelIeHUs 3a/1a4;

2) yMeHHue ONepupoBaTh TMOHATUSAMHU: CTENEHb YKCHa, JorapudmM 4YWCIa; YMEHUE
BBEIIOJIHATL BLIYHCIICHHE 3HAYCHUH U npeo6pasoBaH1/I${ BI)Ipa)KeHI/II\/’I CO CTCIICHIAMHU U
norapudmamu, mpeodpazoBaHus APOOHO-PAMOHATEHBIX BBIPAKECHHIA,

3) YMEHUEC ONICPUPOBATD MMOHATHUAMU: pallUOHAJIBHBIC, NppallOHAJIBHBIC, ITOKA3aTCIbHBIC,
CTETeHHbIE, Torapu(PMUIECKHEe, TPUTOHOMETPUUYECKUE YPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI,

4) ymeHue onepupoBaTh MOHATHSIMH: (QYHKIUS, HEMpepbiBHAs (QyHKUHMS, TPOU3BOIHAS,
nepBooOpa3Has, ONpeAeNeHHBId HHTETpall; YMEHHE HaXOJUTh MPOU3BOAHBIE SJIEMEHTAPHBIX
GbyHKIUH, UCIIONIb3Ys CIIPABOYHBIE MaTepUallbl; UCCIEA0BATh B MPOCTEHIINX CIydasixX (YHKIHH
HA MOHOTOHHOCTb, HAXOIUTh HANOOJBIINE U HAUMEHBIIINE 3HAYCHUS (QYHKITHI; CTPOUTH rpaduKu
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MHOTOYJICHOB C HCIOJb30BaHHMEM ammapaTa MaTeMaTH4YeCKOro aHaliu3a; [PUMEHSTh
IPOM3BOJIHYIO TIPU PEIICHUH 33734 Ha JBM)KEHUE; PelIaTh MPaKTHKO-OPUEHTUPOBAHHBIC 3a/1a4n
Ha HauOOJIbIINE U HAaUMEHBIIINE 3HAYEHUS], HA HAX0XK/ICHUE IyTH, CKOPOCTH U YCKOPEHHUS;

5) yMeHue onepupoBaTh MOHATUSMH: pallMOHANbHAS (QYHKIIHS, TOKa3aTeabHast (GyHKIN,
creneHHas (QyHKIMs, Jorapudmudeckas GyHKIHS, TPUTOHOMETpUUECKHe (PYHKIMU, OOpaTHBIC
(GyHKIMU; yMEHHE CTPOUTh TIpadUKH HM3YYCHHBIX (YHKUUH, HCMONb30BaTh TrpaduKd TMpU
M3YYEHHUHU IPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUU 3a7au U3 IPYruX y4eOHBIX MPEAMETOB U
3a[a4 U3 PeaNbHOM KU3HH; BEIpAXaTh (POPMYJIaMH 3aBUCUMOCTH MEX/1y BEJTMUYNHAMH;

6) yMeHHe pellaTh TeKCTOBbIE 337]aui Pa3HbIX TUIOB (B TOM YHUCJIE€ HA MMPOLEHTHI, JOJIU U
YacTH, Ha JBW)KEHUE, padOTy, CTOMMOCTh TOBapOB W YCIyI, HaJOTH, 3a7adyd u3 o0jacTu
yOpaBlIeHUS JUYHBIMM M CEMEWHbIMH (UHAHCAMM); COCTABIIATH BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA U X CUCTEMBI 10 YCIIOBHIO 337a4H, UCCIIE0BATh OIYYCHHOE PEIICHHE U OIICHUBATh
PaBI0NOI00HOCTH PE3yJIbTAaTOB;

7) yMeHHE ONepupoBaTh MOHATUSAMU: CpeHee apu(METHIECKOe, MEMaHa, HAanOOJIbIIee 1
HauMEHbIlIee 3HAYCHMsI, pa3Max, JIUCIEpCHUs, CTaHJApPTHOE OTKJIOHEHUE YHUCIOBOrO Habopa;
YMEHHE U3BIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOIHMIax, Ha
quarpammax, rpadukax, 0Tpa)karoulyro CBOMCTBA pealbHBIX IPOIECCOB U SBICHUIA; IPECTABIATD
UHPOPMALIMIO C TOMOIIBIO TAOIUI] M TUArpaMM; HUCCIIEAOBAaTh CTATUCTHUYECKUE JaHHBIC, B TOM
qrclie ¢ MPUMEHEHHEM rpauecKux METOAOB U AJIEKTPOHHBIX CPE/ICTB;

8) ymeHue omnepupoBaTh IMOHATHUSIMH: CIyYallHBIM OIBIT M CIy4ailHO€ COOBITHE,
BEPOATHOCTh CIy4YalHOTO COOBITHS; YMEHHUE BBIUUCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpadU4ecKuX METOJIOB; NPUMEHSTH (OPMYJBI CIOXKEHHS W YMHOXEHHUS BEPOSTHOCTEH,
KOMOHMHATOpHbIE (HaKThl U (OPMYIBI MPU PEHICHUH 3a7ay; OLEHUBATh BEPOSITHOCTH PeallbHBIX
COOBITHI1; 3HAKOMCTBO CO CITyYailHBIMH BEIMYMHAMH; YMEHHE MPUBOJUTH IPHUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBIICHUSX;

9) yMmeHue omepupoBaTh MOHATHUSAMH: TOYKA, NpsMasi, IUIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHBIN YTOJI, CKPEIIUBAIOIIHECS MPSMBbIE, TAPAITIEIIbHOCTD U IEPIICHIUKYISIPHOCTD MPSMBIX
U TUIOCKOCTEH, yrojl MEXIY MPSIMBIMH, YTOJl MEXKIY MPSIMOH M IUIOCKOCTBIO, YTOJ MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXAY NMPSAMBIMHU, PAaCCTOSHUE
MEXY TUIOCKOCTSIMHU; YMEHHE UCIIOIB30BaTh MPH PEIICHUHN 33/1a4 U3yUeHHBIE (PAKThI 1 TEOPEMBI
IUIAaHUMETPHUH; YMEHHE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPY KaIOIIEro MHUpa;

10) ymeHue onepupoBaTh MOHSTHSIMU: MHOTOTPAaHHHWK, CEYCHHE MHOTOTPaHHHUKA, KyO,
napaujenenunes, npusmMa, nupaMmuia, GUrypa 1 moBepxHoCTb BpallleHHs], IIMIIMH/P, KOHYC, 1Iap,
chepa, ceueHus (UTYpHl BpaIICHUs, IUIOCKOCTh, Kacaromiascs cdepbl, NWIMHIpPA, KOHYCa,
IUIOIAb TOBEPXHOCTH MUPAMU/bI, IPU3MBbI, KOHYCa, LWIMHPA, IUIOIAaab ceprl, 00beM Kyoa,
PSMOYTOJIBHOTO TapalUieNienuIe/ia, MMpaMuIbl, TPU3MbI, NUJIHHIPA, KOHYyca, Iapa; yMEHHE
n300pakaTh MHOTOI'PAaHHUKH U IMOBEPXHOCTH BpAIIEHUS, UX CEUEHHs] OT PYKH, C MOMOILBIO
YEepTEeIKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB, YMEHHE pPACMO3HABATh CHMMETPHIO B
IPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh MPABUIbHbIE MHOTOTPAHHUKHY;

11) ymenue onepupoBaTh MOHATHAMU: JIBHKEHHUE B IPOCTPAHCTBE, MMOTOOHBIE (PUTYPHI B
IPOCTPaHCTBE; UCIOIB30BATH OTHOIIEHHE IIONa/Iel HOBEpXHOCTEH U 00bEMOB OJOOHBIX PUTYP
NIPY PEUICHNH 33/1a4;

12) ymeHue BBIYMCIATH T'€OMETPUYECKHE BEIMYHMHBI (IJIMHA, Yroj, IUIOIIAab, 00beM,
TUTOIIAb TOBEPXHOCTH ), UCIIOJIB3YSI N3YUYEeHHBIE (POPMYITBI H METOJIBI;

13) ymeHue onepupoBaTh MOHATUAMU: MPSAMOYTOJIbHAS CUCTEMa KOOPAWHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA, CKAISIPHOE MMPOU3BEICHHE, YTOJI MEKIY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOpPAa HA YMCIO; HAXOJUTh C IOMOIIBI0 H3YyUEHHBIX (HOpMyT
KOOPJIWHATHI CEPEIMHBI OTPE3Ka, PACCTOSTHUE MEXIY IBYMs TOUKAMHU;

14) ymenue BBHIOMpaTh NOAXOAALIMA M3YYEHHBIM METON JUIs peIIeHUs 3aJauu,
pacrio3HaBaTh MareMaTHdeckue (akThl W MaTeMaTHYeCKHe MOJENH B TPUPOAHBIX U
OOIIIECTBEHHBIX SIBIICHUSX, B MCKYCCTBE; YMEHHME MPHUBOJUTH IMPUMEPHl MaTEeMaTHYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MaTeMaTHYECKOU HAYKH.
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15) ymenue omepupoBaTh MOHSATHUAMU: OIPENEIECHUE, AKCHOMa, TEOpEMa, CIIEICTBHUE,
CBOWCTBO, MPU3HAK, OKA3aTEIbCTBO, PABHOCWIbHBIE (DOPMYITHUPOBKH; YMEHUE (POPMYIHPOBATH
o0paTHOE W NPOTUBOIOJIOXKHOE YTBEP)KACHUE, NPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI,
MCII0JIb30BaTh METOJ MaTEMaTUUYECKON MHAYKLINHU; IPOBOIUTD J10Ka3aTeIbHbIE PACcCyKAECHUS IPU
pELIeHUH 3aj]ay, OLICHUBATh JIOTHYECKYIO IIPABUIIBHOCTb PACCYKACHUM;

16) ymeHue omnepupoBaTh MOHATUSMHU: MHOXKECTBO, IIOJIMHOKECTBO, OIEpalMd Haj
MHOXECTBaMH; YMEHHE MCII0JIb30BaTh TEOPETHKO-MHOXKECTBEHHBIH amnmapar [js OINUCAHUs
peaJbHBIX MPOLECCOB U SIBICHUM, M MpPHU PEIICHUH 33aJad, B TOM YHCIIE U3 APYTUX Y4eOHBIX
IPEIMETOB;

17) ymenue omepupoBaTh MOHATUSAMHU: rpad, CBA3HBIA Tpad, aepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHME 3aJ[aBaTh M OMNMCHIBaTh Ipadbl Pa3IUYHbIMU CIIOCOOAMM; HCIOJIb30BAThH
rpadsl IpU PEeLICHUH 33/1a4;

18) ymeHue cBOOOJHO ONEpPUPOBATh IOHATUSAMHU: COYETAHHE, IEPECTAHOBKA, YUCIIO
COYETaHUi, YMCII0 ePECTaHOBOK; OMHOM HpIOTOHA; yMEHUE IPUMEHATH KOMOMHATOPHBIE (haKThI
U paccyKJIeHHs Ul peLeHUs 3aa4;

19) ymenue omnepupoBaTh MOHATUSMU: HAaTypalbHOE YUCIO, IIEJIOE YUCIIO, OCTATOK IO
MOJYJII0, pallMOHAJILHOE YHCIIO, MPPALMOHAIBHOE YHMCIO, MHOXKECTBA HATYpAlbHBIX, LEJbIX,
palMOHANIbHBIX, JECWCTBUTENbHBIX UHCEN, YMEHHUE HCIOJb30BaTh IPU3HAKU JEJIMMOCTH,
HaMMEHBIIMK OOLIMI 1eNnTeNb U HauMeHblee 00I1ee KpaTHOe, aIrOpuT™M EBKilnia pu peleHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHbIMU MO3UIIMOHHBIMUA CUCTEMAMU CUUCIICHUS;

20) ymeHue cBOOOIHO OIIEpUPOBATh MOHATUAMU: CTEIIEHb C LIEIbIM I0Ka3aTeNIeM, KOPEHb
HaTYpaJIbHOM CTENEHU, CTENEHb C PallMOHAJIBHBIM I10Ka3aTelleM, CTENEHb C JEHCTBUTEIIbHBIM
(BelLIecTBEHHBIM) IOKa3aTeseM, JIorapudmM 4ucia, CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJIBHOTO
4lCIIa;

21) ymeHue omepupoBaTh IMOHATUSAMH: TOXKJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTH YPABHEHMH,
HEpaBEHCTB M CUCTEM, palMOHAJIbHBIE, MPpPALUOHANbHbIE, IIOKa3aTelbHbIC, CTEIEHHBIE,
JorapupMHUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHNUS, HEPABEHCTBA U CHCTEMBI; YMEHUE pellaTh
YPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IOMOILIBIO PA3JIMYHBIX IPUEMOB; PELIATh YPaBHEHHS,
HEPAaBEHCTBA M CUCTEMBI C NTapAMETPOM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, X CHUCTEMBI IS
peleHs MaTeMaTHYeCKUX 3a/1a4 U 331a4 U3 pa3IMYHbIX 00JacTeil HayKu U peanbHOH KU3HU;

22) ymeHue cBOOOJHO ONEepUpOBaTh MOHATUAMU: Tpapuk GyHKIUHU, oOpaTHas QyHKLIHS,
KOMMo3uus (yHKIMH, TUHeHHas (QyHKUus, KBaapaTHUyHass (YHKLHUS, CTeNeHHass (YHKLIUS C
LEeNbIM II0Ka3aTeleM, TpUroHOMeTpuueckue (QyHKuMMU, oOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIMH, TTOKa3zaTeslbHas U Jorapupmudeckas GyHKIHUU; YMEHUE CTPOUTh rpaduku (QyHKIUH,
BBITNOJHATH NpeoOpa3oBaHusl rpaQuKOB (YHKIIHIA;

23) yMeHHe UCIIOIb30BaTh rpadukn GyHKIMNA U1 U3y4eHUs IPOLIECCOB U 3aBUCUMOCTEH
IpU pelIeHWH 3aJad M3 JAPYrux Y4eOHbIX MHpPEeIMETOB M W3 pealbHOW KHU3HHU; BbIpaXaTb
(dopMyIaMu 3aBUCUMOCTH MEX]ly BeTMUUHAMU;

24) ymeHue CcBOOOJHO ONEpUpPOBATh MOHATUSMHU: YETHOCTh (YHKIUH, MEPUOJUYHOCTH
(GYHKIHMH, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (YHKLHMH, 3KCTpeMyM (YHKIIHH,
HauOosblllee W HauMEHbIIee 3HaYeHUs (QYHKIUM Ha TMPOMEXKYTKE; YMEHHE IPOBOIUTH
uccienoBaHue QyHKINH;

25) yMmeHHe HUCIOJb30BaTh CBOWCTBAa M Trpaduku (GYHKIUN Ui pelieHUs ypaBHEHUH,
HEpaBEHCTB M 3a/1a4 C HapamMeTpaMy; M300pa)xkaTh HAa KOOPAWHATHOHN IIOCKOCTH MHOXKECTBA
pelIeHU YpaBHEHW, HEPABEHCTB U UX CHCTEM;

26) ymeHue cBOOOIHO ONIEPUPOBATH MOHATUAMU: TOCIIE0BATEIHOCTD, apupMeTHYeCKast
nporpeccusi, TreoMeTpuueckas mporpeccusi, OeCKOHEYHO YyObIBarollasi TreoMeTpuuecKas
IIPOrpeccusi; YMEHHE 3a/1aBaTh I1OCJIE0BATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
dopmyu;

27) yMeHue onepupoBaTh MOHATUSMHU: HEMPEPHIBHOCTh (YHKIIMH, aCUMIITOTHI Tpaduka
byHKIMM, TiepBas U BTOpas MPOW3BOJHAS (DYHKUIUHU, T€OMETPUUYECKUN U (PU3NUECKHI CMBICI
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IIPOM3BOIHOM, IEpBOOOPA3Has, ONPEIeIEHHbIN HHTETpal; YMEHHE HAXOJUTh ACUMITOTHI rpaduka
(YHKINHU; YMEHUE BBIYUCIATH MPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOIO U KOMIO3ULIUU
(GyHKUMH, HAXOAUTh ypaBHEHUE KacaTelabHOH K rpaduky GyHKLIUY;

28) yMEHHE HUCII0JIb30BaTh MPOU3BOAHYIO JIJISl UCCIICAOBAHUS (DYHKIIMH, TSI HAXOXKICHUS
HAWIY4lIero pelieHus B IPUKIAaJHbIX, B TOM YHCJIE€ COLUAIBHO-3KOHOMUYECKUX U (PU3MUECKUX
3aadax, Ui ONpPENEICHUs] CKOPOCTH M YCKOPEHUs; HaXOOUTh IJIOMIATM M 00BeMBbl GUTYp C
IIOMOIII0 MHTErpajia; NPUBOIUTH HPUMEpPbl MAaTEMAaTHYECKOTO MOJIEIMPOBAHUS C IOMOIBIO
muddepeHIMaTbHBIX YPaBHEHHUIH;

29) yMeHue onepupoBaTh MOHATUAMU: KOMIUIEKCHOE YHCII0, CONPSKEHHbIE KOMILJICKCHBIE
4uciaa, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4YHWcia, (GopMa 3aluCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpUIOHOMETpHUYEecKass M  anreOpamdeckas); yMeTb  IIPOM3BOAUTH
apudMeTHUECKue ACUCTBUS ¢ KOMIUIEKCHBIMH YMCIIAaMH; MPUBOAUTH MPHUMEPHI UCIOJIH30BAHUS
KOMIIJIEKCHBIX YHCEI;

30 ymeHue cBOOOJHO ONEpUPOBATH HMOHATHAMH: cpelnHee apupMeTHUecKoe, MeAuaHa,
HauOoJiplllee M HAUMEHbLIEEe 3HAYCHMs, pa3Max, AMCIEPCUs, CTAaHJApTHOE OTKJIOHEHHUE s
OTMCAHMsI YHMCIIOBBIX JIaHHBIX; YMEHHE HMCCIIEIOBATh CTATUCTHYECKHE JAAHHBIC, B TOM YHCIE C
OpUMEHEHHEM TIpaUuecKuX METOJ0B M 3JEKTPOHHBIX CPEACTB; IpadUyecKu MCCIIe0BaTh
COBMECTHBIE HAOIIIOJICHHS C TIOMOIIBIO THAarpaMM PACCEHMBAHUSA U JIMHEHHOM perpeccum;

31) ymMeHue HaX0IuTh BEPOSITHOCTU COOBITUH C UCIIOJIb30BaHUEM I'paMueCKUX METO/IOB;
OPUMEHSTH Ul PeHIeHus 3a1a4 (OPMYJIbI CIIOKEHUS U YMHOXKEHHSI BEPOSTHOCTEH, (opMyIiy
IIOJIHOM BepOsITHOCTH, (hopMmyiy bepHymnn, koMOuHaTOopHBIE (aKThl U (HOPMYJIbI; OLICHUBATh
BEPOSITHOCTH PEAbHBIX COOBITHIA; YMEHHE OIEpPHPOBATH MOHATHUSMH: CIydaiiHas BEIWYHHA,
pacripesielieHie BEpOSATHOCTEH, MaTeMaTHYeCKoe OXKHJaHUe, AMUCIEepCUss M CTaHJapTHOE
OTKJIOHCHUE CIyYailHON BENWYMHBL, (DYHKIMH paCIpeleieHus] ¥ IUIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOI0 U HOPMAIbHOTO paclpeieeHHil; yMEHHEe UCIOIb30BaTh CBOMCTBA M3YUYEHHBIX
pacrnpeneneHuit A penieHus 3a1a4; 3HaKOMCTBO C IMOHATHUSMU: 3aKOH OOJIBIINX YUCEIl, METO/IBI
BbIOOPOYHBIX UCCIIEOBAHUN; YMEHHE IPUBOAUTE IIPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOIHBIX M OOLIECTBEHHBIX SBJICHHSIX;

32) ymeHue CBOOOJHO ONEPUPOBATH TMOHATHAMM: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJl, JABYTPAaHHBIA YroJI, TPEXTPaHHBIA YIoJI,
nepeceKkaroluecsi, NapajjelbHble M CKPEUIMBAIOIIMECs NpsAMble, MapajuleIbHOCTh U
NEePIEHINKYISIPHOCTh TPSAMBIX U TUIOCKOCTEH, Yroi MEXIY MPSMBIMH, YTOJ MEXKAY MPsIMON U
IUIOCKOCTBIO, YTOJI MEX/y IUIOCKOCTAMH; YMEHHE UCIOIb30BaTh NP PEIIEHUH 3a/1a4 U3yUYeHHbIE
(axThl ¥ TEOPEMBI IITAHUMETPUH; YMEHHUE OIICHUBATH Pa3Mephl 00BEKTOB B OKPYIKAIOIIEM MHUPE;
YMEHHE ONepupoBaTh MHOHATHUSAMH: MHOTOI'DAaHHMK, CEUYEHHUE MHOTOI'pAaHHHMKA, MHpPaBUIIbHBIN
MHOTOTpaHHHK, MTPU3Ma, TUpamMuaa, GUrypa u MOBEPXHOCTh BPAICHHS, IMIIMH/IP, KOHYC, IIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHApA, MapajulelbHble OCH WU
OCHOBAHHIO, CEUEHHE Iapa, IUIOCKOCTh, Kacaromascs chepsl, NWINHIPA, KOHYCa; YMEHHE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKHU, (UIYpbl M IOBEPXHOCTH
BpAI[CHHs, UX CEYCHHS, B TOM YHMCIIE C MOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHE NMPHUMEHSTh
CBOWCTBA T€OMETPUUYECKUX (PUTYDP, CAMOCTOSATENBHO (POPMYJIMPOBATH ONPEACTCHHUS U3YdaeMbIX
¢Guryp, BEIIBUTATH THIIOTE3HI O CBOMCTBAX M MPU3HAKAX TEOMETPUIECCKHUX GUTYp, 00OCHOBHIBATH
WINA ONpPOBEprarb MX; yMEHHE MPOBOAMTH KJIAacCU(PUKALKIO GUTYp TO pa3IMYHBIM IMpPU3HAKAM,
BBITTOJTHATH HEOOXOMMEBIE JIOTTOTHUTEIBHBIE TOCTPOCHIS,

33) ymeHue cBOOOJHO ONEPHUPOBATH MOHATUAMU: IUIOWIANb (GUIYphl, 00beM (GUTYPHI,
BEJIMYMHA yTJIa, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE MEXTy MPSIMBIMH, PACCTOSTHUE
MEXIY TUIOCKOCTSIMH, IUIOIIAAb C(ephl, TUIOMAAb MOBEPXHOCTH NMUPAMUIBI, IPU3MBbI, KOHYCA,
IIMHPa, 00beM Ky0a, IPSMOYTOJIBHOTO TMapajuiesienuena, MTUpaMuIbl, TIPU3MBI, HIHHIPA,
KOHYCa, [I1apa; yMeHHEe HaXOIUTh OTHOIIEHHE 00bEMOB OJOOHBIX (hUTyD;

34) ymeHue cBOOOJHO OINEPUPOBATh MOHSTHUSIMM: JABI)KEHUE, MapauIeIbHBIM MepeHoc,
CUMMETpPHUS Ha TUIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue Mo1o0us, moJo0HbIe
GUryphl; yMEHHE paclio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPHUPOJE,
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HUCKYCCTBE, apXHUTEKType; YMEHHE HCIOJIb30BaTh TI'€OMETPUYECKHE OTHOIIEHHUs, HaXOJIUTh
TEOMETPHYECKHUE BEIMYMHBI (JUIMHA, YTOoJl, MIIOIIa b, 00bEeM) MpPU PEIICHUU 3a7ad U3 JPYTHX
y4eOHBIX MPEIMETOB U U3 PEAbHOM KU3HU;

35) ymenue cBOOOIHO ONEPUPOBATH MOHATUSAMH: MPSIMOYTOJbHAs CHCTEMa KOOpAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CYMMa BEKTOPOB, ITIPOU3BEJICHUE BEKTOpA Ha
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKasipHOE MPOU3BENECHHE, BEKTOPHOE MPOU3BEICHHE,
Yrojd MEXAy BEKTOpaMH; YMEHHME HCIOJIb30BATh BEKTOPHBIA W KOOPAMHATHBIA METOA s
pelIeHUs: FEOMETPUUECKHX 3a/1a4 U 3a/1a4 IPYTUX YYEOHBIX IPEAMETOB; OLIEPUPOBATH OHATUSIMHU:
Marpuna 2 x 2 v 3 x 3, onpeaeanuTesb MaTPUIlbl, T€OMETPUUECKUN CMBICT OTTPEACTUTENS;

36) ymMeHue MOJEIHPOBATh pPEaJbHbIE CUTyallUd Ha SI3bIKE MAaTeMaTHKH; COCTaBIATH
BBIPDAKECHMSI, YPABHEHUS, HEPABEHCTBA M HUX CHUCTEMbl II0 YCJIOBHUIO 3a/layd, HCCIEAOBaTh
MIOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAaHUEM amrmapara anreOpbl, HHTEPIPETUPOBATH MOJTyUYECHHBIN
pe3yiabTaT; CTPOUTh MATEMATUYECKHE MOJIENU C IIOMOIIbIO0 TEOMETPUUYECKUX MOHITHI U BEJTUYMH,
pelaTh CBsI3aHHbIE C HUMM IPAKTHUECKHUE 33a7aud; COCTAaBJISITh BEPOATHOCTHYIO MOJEIb U
WHTEPIPETUPOBATh IOJYYEHHBIM pe3yJjbTaT; pellaTh MPUKIAJHbIE 33Jaud CpeACTBaMU
MaTeMaTUYECKOI0 aHaJIN3a, B TOM YHCJIE COLIMATIbHO-3KOHOMMUYECKOT0 U (PU3NUECKOr0 XapaKTepa;

37) ymeHue BBIOMPATH MOAXOAIIUN METOT ISl PEeLICHUS 3a]]a4i; TOHUMaHHe 3HAYMMOCTH
MaTeMaTUKd B HW3YYEHHM IPUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB M SIBJICHUI; yMEHUE
pacno3HaBaTh IMPOSIBICHUE 3aKOHOB MAaTE€MaTWKU B UCKYCCTBE, YMEHHE NPUBOAMUTH MPUMEPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUNCKON 1 MUPOBOM MATEMATHYECKOW HAYKH.

3. COAEPKAHUE YYEBHOT'O IPEIMETA OVYILII 04 MATEMATHKA
(YI'VIYBJIEHHBIN YPOBEHD)

1. Yucaa u BHIYHCICHUSA

Parmonanbshele uncina. OObBIKHOBEHHBIE M JECSITUYHbBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuouyeckue 1poou. Ilpumenenue npobeit n NpoLEeHTOB IS PELIeHUs IPUKIIaIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUM U pealbHOU KU3HHU.

JlencTBUTEIbHBIE yucia. PanmonansHsie u UppalyOHAJIbHBIE  YHCIIA.
Apudmerndeckue onepanuy ¢ AeUCTBUTEIbHBIMU YicIaMi. Moysb J€HCTBUTENBHOTO YKCTIa U
ero coiictBa. [IpuOnmxkE€HHbBIE BHIYMCICHUS, TPAaBUIa OKPYTJICHUS, TPUKHUIKA U OIICHKA
pe3yJibTaTa BIYUCICHHUI.

Crenens ¢ 1ienbiM nokaszareneM. bunom Hetotona. Mcnons3oBanue noaxozsien Gopmsl
3aIUCH ACUCTBUTENBHBIX YHMCEII Ul PEIICHUS TPAKTUYECKUX 3a/1a4 Y IIPEJICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHON CTENIEHH U €ro CBOMCTBA.

Crenenp ¢ panyoOHaJIbHBIM II0OKA3aTEIEM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIBHBIM
[IOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa orapudma. JlecsTHuHbIe U HaTypalbHbIE JIOTapU(MBI.

CuHyC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YUCJIOBOIO aprymMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

2. YpaBHeHMS U HEPABEHCTBA

ToxnaecTBa u TOXKAECTBEHHbIE MpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YPABHEHHUS.

PaBHOCUIIBHBIE ypaBHEHUS U YpaBHEHU-ClIeACTBYs. HepaBeHCTBO, perieHue
HEPaBEHCTBA.

OCHOBHBIE METO/IbI PELICHHS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPAaBHEHUH U HEPaBEHCTB.

MHoOrouneHss! 0T OJHOM IEPEMEHHON. JleJIeHre MHOIOUJIEHAa HA MHOTOWIEH C OCTaTKOM.

Teopema be3y. MHorouseHs! ¢ 1ensiMu ko3 duiineHTamu.

Teopema Buera.
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IIpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUMN, COAEPIKAIIMX CTENICHU U KOPHH.

WppatnmonansHble ypaBHeHH. OCHOBHBIE METObI PELLIEHUS UPPALIMOHATIBHBIX
YPaBHEHUM.

ITokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX JIOTAPU (MBI

Jlorapudgmuueckue ypaBHeHHs. OCHOBHbIE METO/IbI pEeILIEHUS JIOrapu(pMUIECKUX
YpaBHEHUU.

OcHoBHbIE TpUroHoMeTpuieckue Gpopmyisl. [IpeodpazoBaHne TPUTOHOMETPUUECKUX
BbIpaXE€HUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemrenne cucreM TMHENHHBIX ypaBHEHUN. MaTpuiia CUCTEMbI JIMHENHBIX YPaBHEHU.

Ornpenenurens MaTPUII 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA, BHIYUCIICHUE €TO
3HAUEHUs, IPUMEHEHUE ONPEEIUTENS IS PELICHUS] CUCTEMBI JIMHENHBIX YpaBHEHUN. Pemenne
IIPUKIJIAIHBIX 3a7a4 C IIOMOILBIO CUCTEMBI JIMHENHBIX YpaBHEHUH. VcciiejoBaHne OCTPOEHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAEIUTEINIECH.

ITocTpoeHne MaTEMaTUYECKUX MOJENIEH PEAIbHOM CUTYallMH ¢ IOMOIIbIO YPaBHEHUH U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI U HEPABEHCTB K PELLIEHUI0 MaTEMAaTHYECKUX 3a1a4 U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKU U peaabHOM KU3HU.

3. @yHKUUM U rPpaUKH

@yHkuMs, crnocoObl 3aganust (yHKUUU. B3aumHo oOpatHble (yHkumu. Komnosuims
¢ynkuuit. ['paduk dyHKmum. DneMeHTapHbIe TPeoOpa3oBaHus rpaduKoB (PyHKITHIA.

OO6nactp onpesieneHus 1 MHOXecTBO 3HaueHUi ¢ynkunu. Hym dynkmum. [TpomexyTku
3HaKoNocTossHCTBAa. YUETHble M HeuéTHble (yHKuuu. [lepuoanyeckue QyHkuuu. IIpomexyTku
MOHOTOHHOCTH (YHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKIuH. Hanbomnbinee 1 HauMeHbIee
3Ha4YeHUs QYHKLIUU HA IPOMEXKYTKE.

JIuneitHas, KBajipaTUYHast U APOOHO-TMHEHHas GYHKINU. DJIeMEHTapHOE UCCIIEI0BAHUE U
MOCTPOEHHE UX I'PaPHKOB.

CrenenHas QyHKIMS C HaTypalbHBIM U LIeJbIM 1T0Ka3zareneM. E€ cBoiicTBa u rpaduk.

CaoiicTBa 1 rpaduK KOpHs N-0i1 CTENeHN KaK PYHKIIMY OOpaTHOM CTETIEHHU C HaTypalbHbIM
MIOKAa3aTeJeM.

[TokazarenbHas u Jorapugmuueckast yHKIMH, UX cBoMcTBa U rpaduku. Vicnonb3oBanue
rpaduKoB QYHKUUH JUIsl pellieHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpYXKHOCTb, ONpEAETICHUE TPUTOHOMETPUUYECKUX (DYyHKIHIA
YHCIIOBOTO apryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCMMOCTH B pealIbHBIX Mpolieccax U apieHusX. [ paduku peanbHbIX
3aBUCHMOCTEH.

4. Havana MaTeMaTH4eCKOIro aHaJIu3a

ITocnenoBaTeabHOCTH, CITOCOORI 3a1aHUs IOCIEA0BATENLHOCTEN. MeToq MaTeEMaTHUECKOM
UHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIn3a Kak aHalln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U TreoMeTpuyeckas Iporpeccud. beckoHeyHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON MPOTPECCHH.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrpeccuy JUIsl pelIeHHsl pealIbHbIX 3a/1a4 MPUKJIaJHOTO0 XapaKkTepa.
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HemnpepsiBHble (yHKIIMM W WX CBOWMCTBA. TOYKM pa3pbiBa. ACHMNTOTHI TpadUKOB
¢yukuuii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToJ MHTEpBaJOB JUIsl PEHICHUsS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKLUHN TS pEIICHU 3a/1a4.

[TepBas u BTOpas npousBoaHbie GyHKIMU. Onpeeienne, reOMeTpHISCKUd i GU3HMIECKUN
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduKy pyHKINH.

[IpousBoaHbIe 311eMeHTapHBIX (YHKIMHA. [Ipon3BogHAS CYyMMBI, TPOU3BEACHHSI, YACTHOTO
U KOMIO3UIIMU QYHKIUH.

5. MHoxkecTBa H JIOTHKA

MHOk€ecTBO, ONepaliy HaJl MHOKECTBAMU M X CBOMCTBA. [{uarpammsl Ditnepa— Benna.

[IpumeHeHne TEOPETUKO-MHOKECTBEHHOT0 allliapara Jjisl ONMCaHUs pealIbHbIX IPOLIECCOB
U SIBJICHUM, TIPU PEILICHUU 3a]1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YEeCKOTO  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE YPaBHEHMUSL.

Harypanbuble u unensie uucna. lIpumeHeHue NPU3HAKOB JEIMMOCTU LEIBIX YHUCEN,
HanOopmmi oo nemutens (nanee — HOJl) u HanmensIee odmee kpatHoe (manmee — HOK),
OCTaTKOB IO MOJYJII0, aJiropuT™Ma EBKMAa 11 penieHrs 3a4a4 B LEJIbIX YUCIIAX.

KommekcHple uwucna. AnreOpanyeckas M TpUTOHOMeTpudeckas (OpMBI  3amucu
KOMIUIEKCHOTO Yucia. ApupMeTHUECKHe ONepaluyd ¢ KOMIUIEKCHBIMU unciaMmu. M3o0pakenue
KOMIUIEKCHBIX YMCEJl Ha KOOPAUHATHOM MI0cKOCTH. @opmysia Myaspa.

Kopuu n-oi1 creneHn u3 KOMIUIEKCHOTO yucia. [[puMeHeHne KOMIUIEKCHBIX YUCeN s
petieHns (pU3NYECKUX U T€OMETPUUECKUX 3a/1ad.

6. YpaBHeHHSI M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C IMOMOIIBIO TPUTOHOMETPHUUECKOM
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4ecKkiux HEPaBEHCTB.

OCHOBHBIE METO/BI PELIEHUS TOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/bI PELICHUS UPPALIOHATIbHBIX HEPABEHCTB.

OcCHOBHbIE ~ METOJbl  pEIIEHUsT CUCTEM M  COBOKYIHOCTEH  pallOHAJIbHBIX,
UPPALMOHATIBHBIX, I0KA3aTEIbHBIX U JIOTApU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaAMH.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEeMAaTHYECKUX 3a/ad U
3a/lad U3 Pa3NUYHBIX OO0NacTeid HAayKdu M peanbHOW >KWU3HU, WHTEPHpETAIHs MOJyYeHHBIX
pE3yJIbTaTOB.

7. ®yHxkuuM u rpaguku

I'paduk xomnozunuu Gynkumid. ['eomerpruueckne oOpa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPaPUKH.

I'padmyeckue MeToapl pelieHHWs ypaBHEHHUN W HepaBeHCTB. ['paduueckue MeTombl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB (QyHKIMA A HUCCIEAOBAaHUS IMPOIECCOB U 3aBUCHMOCTEH,
KOTOPBIC BO3HUKAIOT MPH PEIICHUH 33/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peaTbHON KU3HU.

8. Hawana MareMaTH4eCKOI0 aHAJIH3A
[IpumeHneHne Npou3BOHON K UCCIEA0BAHNIO (DYHKINNA HAa MOHOTOHHOCTh U DKCTPEMYMBI.
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Haxoxxnenne HamOOJBIIEr0 W HAMMEHBIIETO 3HAYCHWN HEMPEphIBHOW (PYHKIMUA Ha
OTpE3KE.

[IpumeneHre NPOU3BOAHOM JUISI HAXOXAECHHUS HAWIY4YLIEro PEIICHUs B IPUKIAIHBIX
3amadax, A ONpEIeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHoro (HopMyiol win
rpaduKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOWMCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢Gynkuuii. [IpaBuiia HaxoX/1€HUS IEPBOOOPA3HBIX.

Nurerpan. ['eomMmerpuueckuil CMbICI MHTErpajia. BeraucineHne onpenenéHHoro nHTerpaia
o ¢popmyie Herorona—JleiiOnuria.

[IpumeHenune wuHTETpana Ui HAXOXKICHHUS IUIOIAACH IJIOCKUX (GUryp u o0bEMOB
F€OMETPUYECKUX TEIl.

[Tpumeps! pemennit quddepeHnnanbHpIX ypaBHeHHH. MaTeMaTHUecKoe MOICITMPOBAHUE
peabHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHINATbHBIX YPAaBHEHUH.

9. IIpsimble M VIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE IOHATHS cTepeoMeTpur. Touka, mpsimasi, INIOCKOCTh, IPOCTpaHcTBO. [loHsATHe
00 aKCMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoOe pacrnoio’keHre NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJIJICIIbHbBIE U
cKpeluBaromuyecs npsmele. [Ipu3Haku ckpelmuBaromuxcs IpsaMbix. [lapannenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IAPAJLICIBHBIE IPSMBIE B IIPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX
INPSAMBIX, IAPALICIBHOCTh NPSIMOM M IDIOCKOCTH. [lapayuienbHOE W LEHTPAIBHOE
POEKTHPOBaHUE, n300pakeHue (puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHHUS.
N300paxkenue Gpuryp B napauieslbHOM NPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy IpPSAMBIMU B IIpOoCcTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM: NapauleibHbIE INIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUIYPBI HA IIOCKOCTH:
TETpadp, NapajuIeIenUIe]l, IOCTPOEHUE CEUEHUI.

[lepneHIUKYISIPHOCTh OpPSIMOM M IJIOCKOCTH: IEPIEHAMKYJISPHBIE MpsMBIE B
IPOCTPAHCTBE, TMpsMblEe NapajuleJIbHblE M MEPHEeHIUKYJSPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYISIPHOCTH IPSIMOM U IIIIOCKOCTH, TEOpEMa O IIPSAMOM NEPIEHAUKYJIIPHON TUNIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. [lepneHAuKyasp U HAKJIOHHBIE: PAacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAaccTOSHUE OT NPSAMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
[TeprnieHAUKYISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NEPIEHIUKYIIApPaX.

VYTIIBl B IPOCTPAHCTBE: YTOJI MEXKAY NMPSMOM U IIIOCKOCTBIO, IBYTPaHHBIN YIOJ, INHEHHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHblii M MHOroOrpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IUIOCKUX M JBYTPaHHBIX YIJIOB TPEXI'PAHHOTO yria. TeopeMsl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

10. MHOrOrpaHHHMKH

Bunel MHOrorpaHHMKOB, pa3BépTKa MHoOrorpaHHuka. Ilpusma: n-yrosnpHas mnpusma,
npsMasi 1 HakJIOHHAs PU3Mbl, O0OKOBas U MOJIHAs TOBEPXHOCTh MPU3MBI.

[Tapannenenunen, NpsAMOYIoabHBIN NapajlIeIENUNen U ero cBoicTa. Kpatuaiimue nytn
Ha TIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpoctpanctBennas teopema Ilucgaropa.
[Tupamupa: n-yroipHas nmupamuja, NMpaBHibHas M yceu€HHas nupamuisl. CBoiicTBa pédep u
OOKOBBIX IpaHel MpaBUIbHON MupamMuabl. [IpaBuIbHbIE MHOTOTPaHHUKH: MPAaBUJIbHAS IIpU3Ma U
IpaBWIbHAs MUPaMUJa, MpaBUWIbHAS TPEyrojbHas MHUpaMUAAa W TPaBUIBHBIM TeTpasiap, KyoO.
IIpencraBnenne 0 MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTA3p, JOAEKAdIP U UKOCAIP.
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Brruucnenue sneMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60xoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBI, IIJIO0IIA b OCHOBaHUH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH MpsIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH IMPABHIBHON
IpaMUJbl, TEOpEMa O IUIOIAAN YCEUEHHON TUPaMUIBbI.

CumMeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHM IPABWIBHBIX MHOTI'OI'PDAaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS IapajulelIelUIend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMUIBL.

11. BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsTHSA: BEKTODP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpABICHHBIE M IPOTHBOIIOJIOXHO HAIPABJIEHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpOB. JIeHCTBUS C BEKTOpaMHU: CIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha unciao. CBOMCTBA c10KeHU BEKTOpOB. CBOICTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [lonsTHe KOMIUIaHapHbIe BEKTOPHI. [ [pM3HaK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHHMH BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. IIpsmoyronbHas cuctema koopauHaT B npocrpaHcTBe. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJUHATaAMHM BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI MEXIy BeKropamu. CkajspHoe
IIPOU3BENICHNE BEKTOPOB.

12. Tena BpameHus

[ToHATHS: UMIMHApPUYECKAsh IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, 00pa3ytouiye nopepxHocteil. Tena BpalieHus: LUIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anmHoe pacronoxxeHue chepbl U MIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHHUs Ha MI0cKocTH. Pa3BépTka nmnuuapa u konyca. Cummerpus chepbl
U 11apa.

O6béM. OcHoBHBIE CcBoOlicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBLHOTO
napanjenenunena U cieiactsus u3 Heé. OOBEM NpsAMONW M HAKIOHHOM MPHU3MBI, LMIMHIPA,
nupamMuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMEHTa.

KoMOuHanmu Tten BpalieHUss U MHOTOTpaHHUKOB. [Ipu3Mma, BnucaHHas B LMJIMHAD,
onucaHHas okoisio IumHApa. Ilepeceyenne cdeprl u mapa ¢ miaockocTeio. Kacanue mapa u
cdepsl I0CKOCTHIO. [IoHATHE MHOTOTpaHHKKA, OMMCAHHOTO OKOJIO ¢(hephl, Chepbl, BIMCAHHOHN B
MHOTOTPaHHUK WJIM TEJIO BPALICHHUSI.

[Tnomaas MOBEpXHOCTH LMIMHJIpPA, KOHYca, IUlomaas chepbl u e€ yacteid. [logodue B
npoctpadctBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  UTYp.
[IpeoOpa3oBanue momoOusi, romoreTus. PemieHne 3amad Ha IJIOCKOCTH C HCHOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[loctpoeHne cedyeHHid MHOTOTPAHHMKOB U TeNl BpALEHUS: CEYEHUs [WIMHApA
(mapamienbHO W TEPHEHAMKYJISPHO OCH), CEYCHHS KOHyca (MapauieTbHOE OCHOBAHHUIO M
MPOXOJIIee Yepe3 BEpUIMHY), CEUEHHs Iapa, METO/Abl MOCTPOEHUSI CEYEHUN: METOJ CJEJOB,
METO/1 BHYTPEHHETO NPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYIIEN IITIOCKOCTH.

13. BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpocTpancTee. Onepanun Haja BEKTopaMu. BeKTOpHOE yMHOXKEHUE BEKTOPOB.

CaolicTBa BEKTOpHOIr0 yMHOKeHUS. [IpsiMoyrosbHas cuctema KOopAMHAT B IPOCTPAHCTBE.

Koopaunats! BekTopa. Pasnoxxenue Bekropa 1o 6asucy. KoopauHaTHO-BEKTOPHBIN METOT
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

14. /IBu:xeHnsi B IPOCTPAHCTBE
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JIBrxenus npoctpancTBa. OTobpaxkenus. [[Bmkenus u paBeHcTBo puryp. O0mue cBoicTBa
JBUKCHUU. Buabl NBMKCHUHN: NapajIe/IbHBIA MIEPEHOC, LEHTpalIbHAsl CUMMETPHS, 3€pKajbHas
CUMMETpHS, TOBOPOT BOKPYT mpsimoii. [IpeobpazoBanus nogodus. [psmas u chepa Ditnepa.

15. I'pa¢, cBs3HbIii rpag, nyTu B rpade:

[ukier 1 ienu. CteneHs (BAJIGHTHOCTH) BepiinHbL. ['padbl Ha tockocTH. [lepeBbs.

Ciy4aiiHbple 3KCIIEPUMEHTHI (OMBITHI) U CIy4yaiHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTE ciy4aiiHOro COOBITHS. BJIM30CTH 4acTOTBI U BEPOSITHOCTU COOBITHI.
CryyaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU.

Omnepauuu Hajl COOBITUSMMU: IIepecedyeHue, 00beIMHEHNE, TPOTUBOMOI0KHbIE COOBITHS.

Huarpammsl Diinepa. @opmyra ci0KeHUs1 BEpOATHOCTEH.

VYcnoBHas BEPOSITHOCTb. Y MHOYKEHUE BEPOSITHOCTEN. [[epeBo Cily4aiiHOr0 SKCIEPUMEHTA.

dopmyna moaHOU BepostHocTH. Dopmyna baiieca. HezaBucumbie cOOBITHS.

bunapHbIii ciyyaiiHblil ONBIT (MCHBITAHUE), YCIEX U Heynadya. He3aBucuMble UCIIBITAHMUSL.
Cepust He3aBUCHMBIX HUCHBITAHUN 10 nepBoro ycmexa. [lepecraHoBku u daktopuan. Yucio
couetanuii. Tpeyronapauk Ilackans. ®opmyna 6unoma HeroToHa.

Cepust He3aBUCHMMBIX ucHblTaHud bepHymmu. CnyuailiHblii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOCcTeH. Jlmarpamma pacrpeaesieHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. buHapHas ciywaiiHas BenuunHa. [lpumepsl
pacrpeneneHuii, B TOM YHCJIe TeOMETPHUIECKOe U OMHOMHAIBHOE.

CoBMecTHOE pacmpeneneHue JByX ClaydalHbIX BenuyuH. HesaBucumble ciiydaiiHbie
BEJIMYMHBI.

MaremaTnueckoe OXHJaHUE CilydyailHOW BenuuuHbl (pacnpeaenenus). I[Ipumepst
IPUMEHEHHs MaTeMaTUYeCKOro 0KUIaHusI (CTpaxoBaHue, JoTepes). MaTtemaTnyeckoe 0KuaaHmue
OuHapHO# ciyyaiiHOM BeaMuYuHBI. MaTemMaTHYecKoe OXKHIaHME CyMMBbI CIydailHBIX BEJIMYMH.
MaremaTnueckoe 0KHU1aHuEe TEOMETPUIECKOT0 1 OMHOMHUAIILHOTO PacHpeaeIeHUMN.

Jucnepcusi W CTaHIAPTHOE OTKJIOHEHHWE CIyYalHOW BEJMYUHBI (pacmipenerncHus).
Hucniepcusi OMHApHOW CioydyailHOW BENWYMHBI. MareMaTuueckoe OXHUIAaHUE TPOU3BEIACHUS U
JUCIIEPCUSl CYMMBI HE3aBHUCHMBIX CIIyYalHBIX BEJIMYUH. /[ucniepcus v cTaHAapTHOE OTKIIOHEHUE
OMHOMHUAIBHOIO pachpenenenus. Jucnepcus W CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacipeneneHus.

HepasenctBo YeOwimuéna. Teopema UeOwiméBa. Teopema bepnymmn. 3akoH 6ombmimx
yucen. BriOopounslii Meron uccienoBaHuil. Bribopounsle xapaktepucTuku. OlEHMBaHUE
BEPOSITHOCTH COOBITUS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka mpoCTeHIINX TUIOTe3 ¢ TOMOIIBIO
W3YUYEHHBIX pacIpeIeICHUN.

HenpepsiBable ciydaiinble BenuuuHbL. [Ipumepsl. DyHKIMA ITIOTHOCTH BEPOSTHOCTH
pacupeneneHus. PaBHOMEpHOE pacHpenelieHHe W €ro CBOWCTBA. 3aJayd, NPUBOASIIIME K
MIOKA3aTEeIbHOMY paCIpeNeNeHN0. 3aJaud, NPUBOAAIIME K HOPMAJIbHOMY paCHpEAeIICHHUIO.
@OyHKIUS TUJIOTHOCTH BEPOATHOCTH IIOKA3aTEJILHOTO pacmpeneneHus, (yHKIHUS IUIOTHOCTU
BEPOSITHOCTH HOPMAaJIbHOIO pactpezeineHus. MyHKIuUsA IUIOTHOCTH M CBOMCTBA HOPMAJIbHOI'O
pacupeneneHus.

ITocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, NPUBOAALIME K
pacnpenenenunro [lyaccona.

KoBapuanuss nByx ciywaitHeix BenuuuH. KoadduuumeHT nuHEHHOW KOppemsiu.
CoBMmecTHBIC HAOMIOJEHUS ABYX BeMWYuH. BeiOopounsiii koddduiinent koppensiuu. Pazmmuane
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MEX]ly JIMHEHHOW CBSI3bI0 M MPUYMHHO-CIEACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METON
HAaWMMCHBIINX KBAJAPAaTOB.

B ¢QenepanpHBIX M pErHOHAJBHBIX MPOLEAYypax OIEHKH KadecTBa 0O0pa3oBaHUS
UCTIONIB3YeTCs epedeHb (Koau(UKaTop) pacrpeaesieHHbIX 0 KJIaccaM MPOBEPsieMbIX TpeOOBaHUI
K pe3yabraTaM OCBOCHHS OCHOBHOH 00pa30BaTelbHONW MNpPOTpaMMbl  CpPEeIHEro  OOIIero
00pa30BaHUs U JIEMEHTOB COZIEPXKAHUS 110 MAaTeMaTHKe.

[TpoBepsieMble TpeOOBaHHS K pe3yJlbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelIbHON
nporpammsl (10 kiacc)

Kon [TpoBepsieMbie MPeIMETHbBIC PE3YIbTAThl OCBOCHUST OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbHON IPOrPaMMBI CPETHETO 00IIero 00pa3oBaHUS
pesyabrara
1 Yucna v BEIYUCIICHHS

OnepupoBarh NOHATUSAMHU: PALHUOHAIBHOE M JAEUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI U JIECATUYHASL IPOOb, IPOLIEHTHI

1.1

BoinmonuaTe  apudmMerMueckue  onepaldd € palMOHAIbHBIMU U

1.2 .
JEHCTBUTEIIHBIMU YUCIIAMU
13 BbInonHaTh npubarKeHHbIE BBIYUCICHUS, UCTIONb3YsI IPaBUIIa OKPYTIICHHS,
' Jienarh NPUKUIKY U OLEHKY pe3yJIbTaTa BEIYMCICHUN
OnepupoBarh MOHSTUAMU: CTENEHb C LIEJbIM IOKa3aTesleM, CTaHJapTHas
1.4 dopma 3amMcu JEMCTBUTENILHOTO YHCa, KOPEHb HATypajbHOM CTENEHHU;

UCIIOJIb30BaTh IMOAXOAALIYI0 (OpMY 3alUCU JEHCTBUTENBHBIX YMCEN IS
peLICHUS IPAKTUYECKUX 3a/1a4 U NIPEACTaBICHUS JaHHBIX

OnepupoBarh NOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YIJIA;
1.5 WCIIOJIB30BaTh  3alUCh  MPOU3BOJBHOTO  yIla  4yepe3  oOpaTHBIE
TPUTOHOMETpUUYECKHUE QYHKITUU

2 YpaBHEHHS U HEPABEHCTBA

OrnepupoBaTh MOHSATHSIMHU: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 paroHaIbHOE, HMppALMOHAIIBHOE ypaBHEHUE, HEpaBEHCTBO,
TPUTOHOMETPHUUECKOE YpaBHEHUE

BoinonHATe peoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUM U penaThb
TPUTOHOMETPUYECKUE YPABHEHUS

2.2

BrimonusaTe npeoOpa3oBaHus MENbIX, PAIIMOHANBHBIX U HUPPAIMOHATHHBIX
2.3 BBIDQKEHU M pelmaTh OCHOBHBIC THUIIBI UEIbIX, PAlUOHAIBHBIX U
VMppalOHAJIbHBIX YPABHEHUI U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA I PCHICHUA MATCMATUYCCKHX

24 . .
3aj7ia4 U 3a7a4 U3 Pa3InYHbIX 00acTell HayKH U peaabHOM KU3HU

MonenupoBaTh peanbHbIE CUTyallUM Ha S3BIKE aireOphl, COCTABIATH
2.5 BBIPQKEHUSI, YPABHEHUS, HEPABEHCTBA MO YCIOBUIO 3a]ayu, MCCIIEIOBATh
MOCTPOEHHBIE MOJIENIN C HCIOIb30BAHUEM alapara aareopbl

32



3 OyHKUIUHU U TpadUKU
OnepupoBarh NOHATUAME: (YHKIHS, CIOCOOBI 3aAaHus (PYHKINHU, 00JIacTh
3.1 ONpeNieJIeHUs] U MHOXKECTBO 3HaueHW (yHKUuU, Trpaduk QyHKIUH,
B3aUMHO 0OpaTHbIC PYHKIHH
39 OnepupoBarh MOHATHAMHU: YETHOCTH W HEYETHOCTh (YHKUUH, HYIU
' (byHKLUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIMHA U1 pEeLICHUs] YpaBHEHUH
34 Ctpouth 1 4uTaTh rpaduKu JMHEHHON QYyHKIMH, KBaAPATUIHON QYyHKIHH,
' CTENEeHHON (YHKLUH C LEJIbIM II0Ka3aTelleM
Hcnonb3oBare rpadukn GyHKUMH JUIs1 MCCIENOBAaHUS IPOLECCOB U
35 3aBHCUMOCTEH TpHU PpEIIeHUH 3a/4ad U3 JAPYTHX YYEOHBIX IMPEIMETOB H
' peaqbHOM  JKU3HHU, BbIpaXaTh (OpMylTaMu  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauvana maremaTn4yeckoro ananmusa
41 OnepupoBarh TMOHATHAMHU: TIOCIEAOBATEIBHOCTh, apupMeTHUecKass u
' reoMeTpHuecKas porpeccuu
49 OnepupoBaTh HOHATUSAMM: OECKOHEYHO yOBIBarollas TreoMeTpuYecKas
' nporpeccus, CyMMa 0€CKOHEYHO YOBIBAIOIICH T€OMETPHUYECKON TPOTPECCHU
43 3amaBarh MOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonb30BaTh CBOMCTBAa IOCIIEAOBATEIbHOCTEM M mporpeccuit uis
' pelIeHus pealbHBIX 3a/1ad MPUKJIIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBarh NOHATHIMA: MHOXXECTBO, OTIEPALINU HAJl MHOJKECTBAMHU
Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Ui ONHCAHHS
52 peasibHBIX MPOLIECCOB U SBJIECHUH, IPU PELLICHUHN 3aja4 U3 IPYTUX Y4eOHbIX
NIPEMETOB
53 OnepupoBarh  TMOHATHAMH:  ONpEAETICHHE, TEOopeMa,  CJIEICTBHE,
' JI0Ka3aTeIbCTBO
6 Teopust BepossTHOCTEH U CTAaTUCTHKA
6.1 Yurare 1 CTPOUTH TAOIUIIBI U AUATPAMMBI
6.2 OnepupoBarh TOHATHSMH:  CpeaHee  apudmeTnueckoe, MeaUaHa,
' HaunOoJIbIlIee, HAMMEHbIIIee 3HaUEeHUEe, Pa3Max MAaCCHBA YHCIOBBIX JaHHBIX
OnepupoBarh MOHATUAMU: CITyYaiHBIN SKCIEPUMEHT (OMBIT) U CIIydaifHOe
coObITHE, DJIEMEHTapHOE COOBITHE (dIEMEHTApHBIN MCXON) CIy4alHOTro
6.3 OMbITA; HAXOIUTh BEPOSTHOCTM B OMNbITAX C PaBHOBO3MOXHBIMU

CJ'Iy‘-IElfIHBIMH CO6I)ITI/I$IMI/I, HaxXOJUTb U CpaBHUBATb BEPOATHOCTHU COOBITUH
B U3YUCHHBIX CJ'Iy‘-I&fIHLIX OKCIICpUMCHTAX
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Haxomute u QopMmynanpoBaTh COOBITHS: TepeceueHHe M OObeAUHEHHE
JAHHBIX COOBITHI, COOBITHE, IPOTHUBOIOIOKHOE ITAaHHOMY COOBITHIO;

6.4 . . o
N0JIH30BATHCS AUarpaMMamMu Ditniepa u GopMysIoi CI0KEeHUS BEPOSTHOCTEH
IpY PELICHUH 3a/1a4
OnepupoBarh NOHATUAMU: YCIIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOATHOCTH C IOMOILIBIO IIPABHJIa YMHOXKEHHS, C IOMOIIBIO
JiepeBa CIy4aiHOro OIbITa
6.6 [TprMeHATh KOMOMHATOPHOE MTPABUIIO YMHOXKEHHUS IIPU PELICHUH 3a/1a4
OnepupoBarh NOHATHUAMU: UCHBITAHNUE, HE3ABUCUMbBIE UCIBITAHUS, CEpUs
6.7 UCHBITAaHUH, yCIIeX M HEy/aua; HaXOAUTh BEPOATHOCTU COOBITUH B cepUU
' HE3aBHCHMBIX MCIIBITAHUM 10 INEpBOr0 yCIeXa, HaXOAUTh BEPOSTHOCTU
COOBITHH B cepuU UCTIBITAaHUHN bepHym
6.8 OnepupoBarh NOHATHAMHU: ClIydaliHas BEIUYMHA, PpaCIpEleICHHE
' BEPOSATHOCTEN, AMarpaMmMa pacrpeaeacHus
7 I'eomerpus
7.1 OrniepupoBarh MOHATUAMHU: TOUKA, MPSMasi, IIIOCKOCTh
79 [TpyMeHsTh aKCMOMBI CTEPEOMETPUM U CIIEACTBMSI U3 HUX IPU pEIICHUU
' reOMETPUUECKUX 3a]1au
73 OnepupoBarh MOHATUAMH: MAPAJUICIBHOCTh U INEPIEHAUKYJIIPHOCTD
’ IPSIMBIX U IJIOCKOCTEN
74 KnaccugunupoBarb B3aMHOE pPacHoIOKEHUE MPSIMBIX U IUIOCKOCTEH B
) [IPOCTPAHCTBE
OnepupoBarh MOHATUSMU: IBYTPAHHBIN yroj, TpaHU ABYI'PAHHOIO YIJa,
7.5 peOpo IBYrpaHHOIO yIva, JUHEWHBIA yrojl ABYIPaHHOTO YIUVa, rpagycHas
Mepa JBYTPaHHOTO yIjia
76 OnepupoBarh MOHATHUSAMH: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIN
' MHOTOTPAHHHUK, JIEMEHTHl MHOTOTPaHHMKA, TPaBUJIBHBIII MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BH/BI MHOTOIPaHHHUKOB (MUpaMuia, NpHU3Ma,
' IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOIpaHHUKH,  BbIOMpass  OCHOBaHMS  JJIs
7.8 KJ1accu(UKaIUK (BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH, IPaBUIIbHBIE
MHOTOTPaHHUKH, MIPSIMbIE U HAKJIOHHBIE TPU3MBI, TapaJuIeTIeIUIIe Ibl)
7.9 OrnepupoBaTh MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB
710 OOBACHATH NPUHIUIIBI IOCTPOEHUSI CEYEHUIT MHOTOTPAHHUKOB, UCTIOIb3YS

MCTO/ CJIICIOB

7.11

Crpouthb ceyeHUS MHOTOTPAaHHUKOB METOJIOM CJIEJOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJ CBEPXY, COOKY, CHU3Y
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7.12

Pemats 3aa4y Ha HaXOXKACHUC T'COMCTPHUYCCKHUX BCIIMYUH II0 06pa3uaM
WM aJIropuTMaM, IIPUMCHASA HU3BCCTHBIC AHAJIMTHYCCKUC MCETOABI IIpHU
pemicHuK  CTAHAAPTHBIX  MATCMATHYCCKUX  3aJa4 Ha  BBIYHUCJICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKH OO0
IJIOCKOCTHU, MCIKAY CKPCHIUBAOIIUMUCA ITPAMBIMU

7.13

Pemats 3amaun Ha HAaXOXKIACHHWE TEOMETPUYECKHX BEIMYMH MO 0Opasiam
WM aaropuTMaM, IPUMEHSSA M3BECTHBIC AHAIUTUYECKUE METOABI IIPH
pELICHUU CTAaHJAPTHBIX MATEMAaTUYECKUX 3aJad Ha BBIYUCIICHUE YIVIOB
MEXJy CKPEIIMBAIOIIUMUCS HPSIMBIMU, MEXKIY NPSAMON M IUIOCKOCTBIO,
MEXY IJIOCKOCTSIMU, IBYIPAHHBIX YIJIOB

7.14

Boranciars 00beMbI 1 TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMujia) ¢ MpUMEHEHHEeM (OpMYJl, BBIYHCIATH COOTHOLICHHUS MEXKIY
TUIOINAASIMUA TTOBEPXHOCTEH, 00beMaMu MO100HBIX MHOTOTPaHHHKOB

7.15

OnepupoBarb NOHATUAMHU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPHH (DUTYPBI

7.16

W3Bnekarp, NpeoOpa3oBBIBaTh M HMHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, IpPEACTaBICHHYIO Ha
YepTekKax U pUCyHKaxX

7.17

[TpumeHsTh TeoMeTpruecKkrue (GaxKThl JUIsI PEIICHHs] CTEPEOMETPUYECKUX
3a1a4, MPEANOIaraloliuX HECKOJIbKO IIAaroB pELICHUs, €CIU YCIOBUA
NpUMEHEHHS 3aJ1aHbl B IBHOH (popme

7.18

IIpuMeHATh IpOCTEMIIME IPOTPaMMHBIE CPEACTBA M IEKTPOHHO-
KOMMYHHUKAIL[MOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4

7.19

HpI/IBO,I[I/ITB MMpUMEPbI MATEMATUYCCKUX 3aKOHOMepHOCTeI>'I B MpUpPOAC U
JKU3HHU, paCllO3HABATH ITPOSABICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHATh MOTy4YEHHBIE 3HAHMS Ha NMPAKTUKE: aHAJIM3UPOBATh PEasbHbIC
CUTYallUM ¥ IPUMEHATH U3YYCHHBIC TIOHATHUSA B IIPOLECCE MOUCKA PELIECHUs
MaTeMaTH4eCcKu chopMyInpOBaHHON POOIEMBI, MOJIEIUPOBATh PEATLHBIC
CUTyallUM Ha s3bIKE I'€OMETPUHU, HCCIEAOBATH IIOCTPOECHHBIE MOJAECIU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUN U TEOpEM, anmnapara aiareopsl,
pemiarb  MpaKTUYECKUE  3aJa4yd,  CBS3aHHBIE C  HAaXO0XICHUEM
reOMETPUYECKUX BEJINYUH

[TpoBepsiembie 31eMenThI copepskanus (10 kiacc)

Kon

HpOBCp}ICMLII\/'I OJICMCHT COACPIKaHUA

Yucia U BEIYHCIIEHUS

1.1

Panmonanehpie yucna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOH, MPOLEHTHI,
OeCKOHEUHbIE IEepUOJUYECKHe JApoOH. ApudMeTHueckue olepauuud C
palloHaJbHBIMU  YHCIIaMH,  IpeoOpa3oBaHUS  YHCIOBBIX  BBIPAKEHHII.
[lpumenenune napoOeil M NPOLEHTOB Ui pelIeHHs NPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTpAciIed 3HAHUM U peabHOM KU3HU
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JelictBuTenbHbIE  4yMcia. PalMOHaJIbHBIE W HUPPALMOHAIBHBIE  YHCIIA.

1.2 Apudmerndeckrue omepanuu ¢ ACHCTBUTEIBHBIMH uuciaamu. [IpubnrkeHHbIS
BBIUMCJIEHMS], [TpaBUJIa OKPYIVIEHUsI, IPUKHUIKA U OLIEHKA pe3ysIbTaTa BEIYUCICHUN
Crenenb ¢ nensiM nokaszareneMm. CrangapTHas Gopma 3arnucu 1eHCTBUTEIHHOTO

1.3 yucia. Mcnonap3oBanue moaxoasamieii GopMbl 3amiCcH ICHCTBUTEIBHBIX YUCEN JIJIs
pellIeHus] NPAKTUUECKUX 3a/1ad U NIPEICTaBICHUS JTaHHBIX

1.4 Apudmernuecknii KOpeHb HATypaIbHOM cTeneHu. JeficTBus ¢ apupmMeTHyeCKuMU

’ KOPHSIMH HaTypajbHOW CTETICHU
15 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
' apKTaHI'€HC YUCIIOBOI'O apryMeHTa

2 VYpaBHEHU 1 HEPABEHCTBA

2.1 ToxnecTBa U TOXJIECTBEHHbIE TPe0Opa3oBaHUs

29 [TpeoOpa3oBanue TPUTOHOMETPUUYECKUX BbIpa)KEHUII. OcHOBHBIE

' TPUTOHOMETPUYECKHE (HOPMYITBI
73 VYpaBHeHue, kopeHb ypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Metoa
) HWHTEPBaJIOB

24 Pemenue nenbix 1 1poOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB

2.5 Pemenne nppanvoHAIBHBIX YPaBHEHUH U HEPABEHCTB

2.6 Pemennie TpuroHoMeTpUYECKUX YpaBHEHUI

27 [IpumeHeHre ypaBHEHUN W HEPAaBEHCTB K PELICHUI0 MareéMaTHYeCKUX 3anad U

' 3aJa4 U3 pa3IMYHbIX 00IacTel HayK! U peabHOM KU3HU
3 @yHKUUYU U TpadUKU
31 @yHkuus, cnocodsl 3ananus ¢yHkuuu. ['paduk Qynkiuu. BzaumHo oOpaTHble
’ byHKIIUN
39 Ob6nacTtb ompeneneHuss U MHOXKECTBO 3HaueHuil ¢yHxuuu. Hynu ¢yHKmm.
' [TpoMexyTKH 3HAaKOIIOCTOSIHCTBA. YeTHbIE U HEeUeTHbIE (PyHKIIMU
33 CrenenHas (pyHKIMS C HaTypaJbHbIM M LENbIM MOKa3zaTeneMm. Ee cBoiicTBa u
’ rpaduk. CBoiicTBa U rpaguK KOpHS N-0il cTEeNeHn
34 TpuroHomerpuueckass  OKpPYKHOCTb,  OIpPENEICHHE  TPUTOHOMETPUYECKHUX
) (GYHKIMI YUCIOBOTO apryMeHTa
4 Hauvana MmaTemaTnieckoro aHaauza
41 [TocnenoBarenbHOCTH, COCOOBI 3aJjaHus IOCieqoBaTelbHOCTEH. MOHOTOHHBIE
' MOCJIEZI0BATEILHOCTH
Apudmernueckass U reoMeTpuueckas Iporpeccu. beckoHeuHO yObIBaromias
4.2 reoMmeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH TreOMEeTPUIECKON

IMporpeccuu. dDopMyna CJIOKHBIX MPOLCHTOB. Hcnons3oBanue nporpeccuun Jist
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pelIeHNs peaqbHBIX 3aa4 MPUKIAJHOTO XapakTepa

MHuoxecTBa u JJoruKa

5.1

MHoxecTBO, ornepanuu Haj MHoXecTBamu. J[luarpammbl Ditnepa - Benna.
[IpuMeHeHrne TeOpEeTUKO-MHOKECTBEHHOIO arapara Uil ONMCaHUs pealbHbIX
MIPOIIECCOB U SIBIICHUH, MPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX MTPEIMETOB

5.2

OnpeneneHHe, T€OpEMa, CICACTBUE, 10KA3aTCIILCTBO

TeOpI/Ifl BepOHTHOCTeﬁ N CTaTUCTHKaA

6.1

[IpencraBienre JaHHBIX ¢ TOMOIIbIO Tabmuiy u guarpamm. CpenHee
apudmernyeckoe, MeAWaHa, HaWMOOJbIIEe W HaWMEHBIIEe 3HAYCHHS, pa3Max,
JUCIIEPCHS U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnyualiHple SKCIIEPUMEHTHI (OIBITHI) M CIydailHble COOBITUS. DJIeMEHTapHbIC
coObITHsI (MCXO/BI). BEeposATHOCTh CIIy4aitHOrO COOBITHS. BIM30CTh 9acTOTHI U
BEpOATHOCTH  coObITHI.  Ciy4aiiHble  ONBITBHI C  PaBHOBO3MOXXHBIMU
DIIEMEHTAPHBIMH ~ COOBITHUSMHU.  BeposSTHOCTH  COOBITHH B OMBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU

6.3

Onepanuu Hajx COOBITHSAMHU: IepeceueHue, OO0beIUHEHHE, MPOTHUBOIOJIOXKHbIE
coObITus. narpammsl Diinepa. opmyia ciiokeHUs: BEpOSTHOCTEN

6.4

VYcnoBHass BEPOSATHOCTb. YMHOXKEHHE BEPOATHOCTEH. [lepeBo ciydailHOro
skcriepuMenTa. @opmyiia MonHOM BeposiTHOCTH. HezaBucumblie coObITHA

6.5

KombOunaropnoe mnpasuiao ymHoxkeHus. llepecranoBku u Qaxropuan. Yucio
coueranuil. Tpeyronbauk [Tackansa. ®opmyna bunoma HeroToHa

6.6

buHapHbIll cioyuyaliHBId ONBIT (MCIBITAaHME), yclex W Heynada. HesaBucumbie
ucnelTanusd. Cepusi HE3aBUCHMBIX HCHBITaHUNH A0 nepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIBITAaHUN bepHyu

6.7

Criyuaiinas BEJINYMHA. Pacnipenenenue BEPOSTHOCTEM. Huarpamma
pactipenenenus. lIpumepsl pacrpenesneHnid, B TOM YHUCJIE T'€OMETPUYECKOE H
OMHOMHATIBHOE

I'eomerpus

7.1

OcHoBHbIE NOHATUS cTepeoMeTpud. Touka, mpsMasi, IIIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00 aKCHOMAaTHYECKOM IOCTPOEHUM CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

7.2

B3aumHoe pacnonoxeHue MOpsAMBIX B MPOCTPAHCTBE: IEpeceKarolmecs,
napajuiebHbIe W CKpenuBaromuecs mnpsmMbeie. [lapamienbHOCTh TPSMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: NapajljieibHble TMpsAMbIE B IMPOCTPAHCTBE,
MapajieIbHOCTh TPEX MPSAMBIX, MAPAJUIETbHOCTh MPSMON U MJIOCKOCTH. YIJIBI C
COHANpAaBICHHBIMU CTOPOHAMH, YroJl MEXAYy TMpPsSAMBIMA B TMPOCTPAHCTBE.
[TapannensHOCTh  IUIOCKOCTEH:  MapajuielibHble  IUIOCKOCTH,  CBOMCTBA
napajuienbHbIX IockocTeil. Ilpocreiimme mpocTpaHCTBEHHbIE (QUTYPHl Ha
IUIOCKOCTH: T€Tpa’p, KyO, mapajienenure]], IoCTpOeHUE CeuyeHU
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7.3

IlepneHqUKyIApHOCTD IPSIMOM M IUIOCKOCTH: IEPIECHAMKYJISPHBIE IPSMBIE B
IIPOCTPAHCTBE, MNPSMBIC MapauleIbHbIE M IEPIEHAMKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHNEHIUKYJIIPHOCTH IPSAMOM M INIOCKOCTH, TEOpeMa O MpsSMOHU
NEPIEHIUKYIAPHON IJIOCKOCTH. YINIBI B IIPOCTPAHCTBE: YIOJ MEXKIY IPSIMOU U
IUIOCKOCTBIO, JABYIPAHHBIA  yIoOJI, JIMHEHHBIM yroJ JBYI'PAaHHOIO  YIVa.
[lepieHAUKyISAp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH 0 MJIOCKOCTH, PACCTOSHUE
OT MOpsMOM N0  IJIOCKOCTH, TPOCKIUs  (QUIypel HA  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTD  IJIOCKOCTEM: MpPU3HAK IEPHEHAUKYISIPHOCTH  [BYX
IJI0CKOCTeN. Teopema o Tpex NepleHIuKYIsIpax

7.4

IloHsiTHE MHOrOrpaHHUKA, OCHOBHBIE IEMEHTHI MHOIOTPAaHHUKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOIOI'PDaHHUKH, pa3BepTKa MHOrorpaHHuka. IIpusma: n-yrosnbHas
npu3Ma, TpaHd U OCHOBAHUS MPHU3MBI, NIPSMas U HAKJIOHHAs MPHU3MbI, OOKOBasi
IOJIHAs ~ TIOBEPXHOCTb  IIPU3MBI. [Tapamnenenunen,  NpsAMOYIOJIBHBIN
napajuienenunes u ero coiucrsa. Ilupamuaa: n-yronpHas nupamuia, 'paHd U
OCHOBaHME NMUPaMUJIbl, OOKOBasl U MOJIHAS TOBEPXHOCTh MUPAMM/Ibl, IPABUIIbHAS
U YyCEUeHHas MNupamMuaa. OJEMEHTbl NpU3Mbl M nupamuabl. llpaBunbHbIE
MHOTOTPAHHUKH: TOHATUE NPABUIBHOTO MHOTOTPAHHUKA, [TPaBUJIbHAS MIPU3Ma U
IIpaBUJIbHAs TNHpaMUJA, IPABWIbHAS TPEYroibHAas NUpamMuga U INPaBUIbHBINA
TeTpa’dap, KyO. IlpencraBieHue O NpaBUIBHBIX MHOTOIPaHHHMKAX: OKTa’ap,
noaexasap 1 ukocas CedeHus IPU3MbI U TUPaMU/IbI

7.5

CI/IMMeTpI/Iﬂ B TPOCTpaHCTBE: CHMMCETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ,
IIJIOCKOCTH. OIEeMEHTBI CUMMCTPpHHU B IHpaMuJax, IIapaJuICICIUIICAaX,
IMPpaBUJIbHBIX MHOI'OI'PaHHHUKAaX

7.6

Brruncrienue 3meMeHTOB MHOTOTPAaHHHUKOB: peOpa, nuaronanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUM, TeopeMa O OOKOBOM IOBEPXHOCTH NpsMOM mnpusMbl. Ilnomans
OOKOBOI TMOBEPXHOCTHM M TOBEPXHOCTH MPaBHJIBHOW NHpPAaMHJbI, Teopema o
TJIomaau ycedeHHoOW mnupamuibl. llonstue o6 obveme. OObeM NUpaMHUIBL,
IIPU3MBI

7.7

[Tomobueie Tema B mpoctpancTBe. (COOTHOLIEHUS MEXAY ITUIOMIAASMU
MOBEPXHOCTEN, 00beMaMU MOJOOHBIX Tell

HpOBepHeMLIe Tpe6OBaHI/I$I K pe3yJibTaTaM OCBOCHUSA OCHOBHOH 06p330BaTeHBHOﬁ porpaMmal

(11 xmacc)
Kon [TpoBepsiembie TpeIMETHBIE PE3YIIBTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHON MPOTPaMMBI CPETHET0 001Iero 00pa30BaHMs
pesynbrara
1 Yucna v BEIYUCICHUS
OnepupoBarh TOHATHUSMU: HATypalbHOE, IEJI0€ YHWCIO; HCIOIh30BaTh
1.1 NPU3HAKU JIEIMMOCTH MEJNbIX YHCEN, PA3JIOKECHUE YKCIa Ha TPOCTHIE
MHOKUTENH IS PEIIeHuUs 3a71a4
1.2 OnepupoBath MOHITUEM: CTETICHb C PAIIHOHATHHBIM MTOKa3aTeIeM
1.3 OnepupoBarh NOHATUAMU: JOTapu(dM YKcTa, JECATUIHBIE U HATypalbHbIC
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Jorapupmbl

YpaBHEHUS U HEPABEHCTBA

2.1

[IpuMeHSATH CBOKMCTBa CTEMEHHM Ui IPeoOpa3oBaHUS  BBIPAKEHHIA,
OIEpUPOBaTh IOHATUAMH: I10KA3aTeIbHOEC YPAaBHEHHWE M HEPABEHCTBO;
pelIaTb OCHOBHBIE TUIIBI I0KA3aTEJIbHBIX YPABHEHU U HEPABEHCTB

2.2

BreimonusaTe mnpeoOpa3oBaHusl BBIPAXKEHUH, COAEPKALIUX JIOTapU(MBbL;
OTIEpPHPOBATH MOHATUSAMH: JOrapU(PMHUECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMHUUECKUX YpaBHEHUN 1 HEPABEHCTB

23

HaXOI[I/ITB peICHuA HpOCTeI;'IIHPIX TPUTOHOMETPUUCCKHUX HECPABCHCTB

24

OnepupoBarh MOHATUSMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ PEILCHHUE;
UCII0JIb30BaTh CUCTEMY JINHEHHBIX YPaBHEHUM [UI PELIEHUS IPAKTUYECKUX
3az1a4

2.5

Haxonuts penienus npocTeHINX CUCTEM U COBOKYTTHOCTEH PALIMOHAJIBHBIX
YpPaBHEHUI U HEPABEHCTB

2.6

MonenupoBarh peajibHbIE CUTyallMM Ha S3BIKE aireOpbl, COCTABIATH
BBIPAXEHUsI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI II0 YCIIOBUIO 3aJayu,
MCCJIEZIOBATh IOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAaHUEM allapara ajareopbl

QOyHKIUHU U TpapUKu

3.1

OnepupoBarh TOHSATHSAMHU: TepuoAMYEcKas (QYyHKIHS, TPOMEXYTKH
MOHOTOHHOCTH (D)YHKLIMH, TOYKH 3KCTpeMyMa (QyHKIHUH, HauOojbllee U
HauMEHbIlIee 3HAUEHUsl (PYHKIMHU Ha MPOMEXKYTKE; UCIOIb30BaTh UX AJIs
uccienoBanus GyHKIUH, 3aJaHHOH rpadukom

3.2

OnepupoBarh NOHATUAMHU: IpapUKHU MMOKA3aTENbHOM, JJOrapupMUIECcKol U
TPUTOHOMETPUYECKHX (YHKLUMH; H300pakaTh HMX Ha KOOPAMHATHOM
IUIOCKOCTH U UCIIOJIb30BATh JUIsl pEIICHUs YPaBHEHUN U HEPABEHCTB

33

N300paxarh Ha KOOPJAUHATHOMN IMIIOCKOCTU TpaduKU JTUHEHHBIX YpaBHEHUN
Y MCIIOJIb30BATh UX Ul PEILIEHUS CUCTEMBI JINHEHHBIX YpaBHEHUI

3.4

Hcnonb3oBarh rpadukud GyHKUME 11 MCCIENOBAaHHUS IPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUeOHBIX AUCLUIINH

Hayana maremaTnyeckoro aHaiunsa

4.1

OnepupoBaTh TMOHATUSIMH: HEMpEpbIBHAs  (QYHKIUSA, TPOU3BOIHAS
(GYHKIMH, HCIONB30BaTh TE€OMETPUYECKUH U (UBMUYECKH CMBICI
MIPOU3BOIHOM [IJIsl PEUIECHUS 3a]1a4

4.2

HaxomuTh  mpoW3BOIHBIE  AJIEMEHTAapHbIX  (PYHKUUH,  BBIYUCIATH
IPOM3BOJIHBIE CYyMMBI, TPOM3BEICHUS, YACTHOTO (DYHKLIUH

43

Hcnonp3oBaTh  NMPOU3BOAHYIO ISl  HMCCleloBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M IKCTPEMYMBbI, IPUMEHATh PE3yJbTaThl MCCIEIOBAaHUS K
MOCTPOEHUIO TPaPUKOB
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Hcnonp30Barh MNPOU3BOAHYIO IJId HAXOKACHUA HAWIIYULICTO PCHICHUSA B

4.4
IIPUKJIAIHBIX, B TOM YHUCJIE COLMAIIBHO-YKOHOMUYECKUX, 3a1a4ax
45 OnepupoBaTh MOHATHSMU: NepBOOOpa3Hasi M UHTErpai; IOHUMATh
) reOMETPHUYECKUN U (PU3NYECKUI CMBICT UHTETpasia
46 Haxogute nmepBooOpa3Hble 3MeMeHTapHBIX (PYHKIUH, BEIYUCIATH HHTETPal
’ o ¢popmyne Hetotona - JleliOnuma
47 Pemarp nmpuxiagHele 3a1aun, B TOM YUCIE COLMAIIBHO-DKOHOMUYECKOTO U
’ (bu3M4ecKoro Xxapakrepa, CpeicTBaMM MaTeMaTHYeCKOTo aHaJIn3a
5 Teopust BEpOSITHOCTEM U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOSITHOCTH  3HAUYCHHM  CIIydalHOW  BEJIMYMHBI 10
' pacnpeneseHUI0 WIK ¢ IOMOILBIO TuarpaMm
OnepupoBarh MNOHATHEM MaTeMaTHYECKOTO  OXKUIAHWS, HPUBOAUTH
59 IIPUMEPBI TOTO, KaK MPUMEHSIETCS MaTEMaTUYECKOE OKUIAHUE CIIydalHON
' BEJIMYMHBI, HAaXOIWTh MAaTEMATUYECKOE OXUJAHME 10 JAaHHOMY
pacnpeneeHuI0
53 Hmets npezcTaBieHne 0 3aKoHe OOJIbIINX YHCET
54 MmeTs npeacTaBieHue 0 HOpMaJIbHOM pacipeesIeHuN
6 ['eomerpus
OnepupoBarh MOHATUSAMHU: LWIMHIPUYECKasl MOBEPXHOCTh, 00pa3yrolue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, UWIMHIP, KOHHMYECKas IOBEPXHOCTb,
’ oOpa3yroliue  KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTH
6.2 PacrnioznaBath Tena BparieHus (LWIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI MOTYYSHUS TEJ BPALICHUS
6.4 Knaccugunuposars B3auMHOE pacroyiokeHue cepbl U MIOCKOCTH
OnepupoBarh MOHATHSMM: ILIAPOBOM CErMEHT, OCHOBAaHHE CEIMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBAaHHUE IIAPOBOIO CJIOS, BHICOTA
IIApOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbuucnate 00beMbl W IJIOLIAJM  MOBEPXHOCTEH Tel  BpalleHHS,
’ FEOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyI
OnepupoBarTh MOHSATHSMHU: MHOTOTPAHHUK, BIMCaHHBIK B cdepy u
6.7 ONMCaHHBIN OKoJIo cdepbl, chepa, BIMCAaHHAST B MHOTOTPAHHUK WJIH TEJIO
BpallleHus
6.8 BbI4uciaTh COOTHOIIEHUS] MEXKAY TUIOIIAASMU TOBEPXHOCTEN U 00beMaMu
) MOTIOOHBIX TEJ
6.9 N3o06paxarhe u3ydaemble (UTYpbl OT PyKH M C NPUMEHEHHEM IPOCTHIX

YCPTCIKHBIX UHCTPYMCHTOB
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6.10

BbINONHATE (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PUCYHKOB IPOCTBIX
00beMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TeI
BpalleHUs

6.11

W3Bnekarp, HMHTEPIPETUPOBATh W MNpeoOpa3oBbIBATE HHPOPMAIUIO O
MPOCTPAHCTBEHHbIX T'E€OMETPHUUYECKHX (uUrypax, MpeicTaBICHHYI0 Ha
YepTeKax U pUCYHKAX

6.12

[TpumMeHsTh TeoMeTpruecKrue (axkThl JUIsl PEIICHHUS] CTEPEOMETPUYECKUX
3a1a4, MPEANOIaraloliuX HECKOJIbKO IIAaroB pELICHUsA, €CIU YCIOBUSA
NpUMEHEHHS 33JIaHbl B IBHOH (popme

6.13

OnepupoBarh NOHITUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE JICHCTBUS CJIOXKEHHMSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKCHHST BEKTOpAa Ha YHCIO, OOBSICHSATh, KAKUMH CBOWCTBAMH OHH
o0agaror

6.15

HpI/IMeHHTb IIpaBUJIO IapaJUICIICIIUIICAA IIPHU CII0KCHUKU BCKTOPOB

6.16

OHepI/IpOBaTB MNOHATHUAMMA: JCKAPTOBLI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOPA, paBCHCTBO BCKTOPOB, KOOPAWHATHEI BEKTOPA, YIOJI
MCKAY BCKTOpAMHU, CKAIAPHOC MPOU3BCACHUC BECKTOPOB, KOJUIMHCAPHBIC U
KOMITIJTaHAPHBIC BECKTOPLI

6.17

HaxonuTe cyMMy BEKTOPOB U IPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOI MEXKLY
BEKTOpaMH, CKaJSIPHOE NPOU3BEACHHUE, PACKJIAAbIBATh BEKTOP IO JIBYM
HEKOJUIMHEAapHbIM BEKTOpaM

6.18

BaI[aBaTB IJIOCKOCTb YPAaBHCHHEM B I[eKapTOBOﬁ CUCTEMEC KOOpAUHAT

6.19

Pemnrats HpOCTefIHII/IC TCOMCTPUYCCKUC 3aJa4i Ha NPUMCHCHUC BCKTOPHO-
KOOPAWHATHOTO METO4a

6.20

Pemnrats 3aa4M Ha JOKa3aTCJIbCTBO MAar€MaTH4YCCKHUX OTHOIICHUN U
HAaXOXKJACHUC T'COMCTPHUYCCKHUX BCJIIMYUH I10 06pa3uaM W aJIrOpuT™Mam,
MMPUMCHAA HN3BCCTHBIC METOAbI npu pEeIICHUN CTaHJApPTHBIX
MAaT€MaTHYCCKUX 3aaa4

6.21

HpI/IMeHHTB HpOCT@ﬁIlIPIG nporpaMMHBIC CpCACTBA U  IJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCIICHUH CTCPCOMETPHUICCKUX 3a1aqd

6.22

IIpuBonNUTHE NpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE H
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB IT€OMETPUHU B UCKYCCTBE

6.23

[TpuMeHATH MONyyeHHbIE 3HAHUS Ha MPaKTHKE: aHAJIW3UPOBATh pealibHbIe
CUTyallMy ¥ IPUMEHATh W3yUYEHHbIE MOHATHUS B MPOIIECCE MOUCKA PEIeHUs
MaTeMaTu4ecku c(hopMyITUPOBAHHOMN MpoOIEeMBbl, MOJEINPOBATh pealbHbIe
CUTyallUd Ha $3bIKE T'€OMETPUM, HCCIENOBaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BaHHEM F€OMETPHUECKUX MOHATHI U TeopeM, armnapara ajnreopsl,
pemiath ~ MpakTHYeCKHe  3aJayd, CBS3aHHbIE C  HAXOXICHHEM
TFEOMETPUUYECKHUX BEIUUUH

[TpoBepsiembie anemeHTHI copepxanus (11 kmacc)
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Kon [IpoBepsiemMblil 3JIEMEHT CONIEPIKAHUS
1 Yucna u BBIYUCIICHUS
1.1 HarypanbHble u nenble uncina. [Ipu3Haku 1e1MMoCTH HEIbIX YHCEe
1.2 CreneHb ¢ palioHaIbHBIM MOKa3aTesieM. CBOICTBa CTEIEHU
1.3 Jlorapudm uncna. JlecaTuyHble U HaTypaJbHBIC JOTapU(PMbI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [TpeoOpa3oBaHme BIpaXKEHUH, COASPKALIUX JIOTapHPMbI
29 [IpeoOpa3oBaHue BBIpAXKEHUM, COAEp)KAIIMX CTEHNEHHM C PalUOHAJIbHBIM
’ MoKasaresneM
23 ITprMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA
2.5 Jlorapu¢pmMuyeckre ypaBHEHUSI 1 HEPABEHCTBA
26 CucreMbl JIMHEMHBIX ypaBHEHUN. PellieHue NpUKIaJHBIX 33Jad C I[OMOUIbIO
’ CHCTEMBI INHEWHBIX YPABHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB
o [IpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTeMaTHYeCKHX
' 3a/1a4d ¥ 3ajja4y U3 pa3InyHbIX 00JacTel HayKy U peaibHOM KU3HU
3 @yHKIMH U TpaduKu
Oyuknus. [lepuoanueckue QyHkuuu. IIpoMexyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MaxkcuMyMbl 1 MUHUMYMBI QyHKIuH. HanOombliee M HauMeHbllee 3HAUYCHHE
(GYHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GpyHKIMU, X CBONCTBA U TpaduKu
33 [Toka3arenbHas u Jorapupmuueckas GyHKIUHN, UX CBOWCTBA U rpaduKu
34 Hcnonb3oBanue rpapukoB (QyHKIMA A7 pelleHUs ypaBHEHHH M JMHEHHBIX
' CUCTEM
Ucnonp3oBanne rpadukoB (yHKIMA IS HUCCIEAOBAHHUS TPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOPhI€ BO3HUKAIOT MPH PEIIEHUH 3a/ad U3 JAPYIHX y4eOHBIX
IIPEIMETOB U PEATBHOM KU3HU
4 Hauvana MmaTemaTndeckoro aHaauza
4.1 HenpepsiBable hyHKIMH. MeTO MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pyHnkuuu. ['eomerpuueckuii 1 GU3MUECKUN CMBICT POU3BOAHOM
4.3 [Tpou3BoaHbIe 37MeMeHTapHBIX (YHKIHUNA. DOpPMYIIbl HaXOXKJIEHHsS MPOU3BOAHOM
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CYMMBI, IPOU3BECHNUS U YaCTHOTO (DYHKIIUN

44

[IpuMeHeHHe TPOU3BOMHONW K HCCIEAOBAHHIO (YHKIMH Ha MOHOTOHHOCTh MU
sKcTpeMyMbl. HaxoxxieHre HanOoIbIIero 1 HAaMMEHbIUIETo 3HaueHUsl PyHKIMK Ha
OTpE3Ke

4.5

IIpuMeHeHHe TIPOM3BOMHOM Ul HAXOXKICHUS HAWIydllero peleHus B
OPUKIAHBIX 3ajJadax, ISl OIpENeNICHHS CKOPOCTH TMpoIecca, 3aJaHHOTO
dbopmynoi wim rpadgukom

4.6

[TepBooOpaznas. Tabmuiia mepBooOpa3HBIX

4.7

WHterpai, ero reoMmeTpuyeckuii U pu3udeckuil cMbici. Berauciienne uHrerpana
no ¢opmyne Hororona - JleitOnura

Teopust BEpOSITHOCTEN U CTaTUCTUKA

5.1

YwucaoBwie XapaKTCPpUCTUKU CJIy‘-IElﬁHLIX BCIIMYMH: MaT€MaTH4YCCKOC OXHWIAaHUC,
JUCIICPCHUA u CTaHAapTHOC OTKJIOHCHUC. HpI/IMepr IIPUMCHCHUA
MATEMaATUYCCKOI0 OXKHAAaHWA, B TOM YHCJIC B 3aJa4dax H3 HOBCGILHGBHOfI KHU3HHU.
MaremaTudeckoe OXXHNJaHue 6PIHapH0ﬁ cnyqaﬁHoﬁ BeJIMYMHBI. MaTeMaThudeckoe
OXXUJAHUC CYMMBbI CJIy‘-I&fIHI:IX BEINYMH. MareMaTudeckoe OXHUJaHUC U
JUCIICPCUA TCOMCTPUUICCKOI'O U OMHOMMAJIBEHOTO pacnpeneneHHﬁ

5.2

3aKkoH OONBIIMX YKCEN U €ro polib B HayKe, Mpupojae u odiiectse. Beidbopounslit
METO/]I UCCJIEOBAHUN

53

IIpuMepsl HENpPEpBIBHBIX Cily4alHbIX BelMWYMH. lloHATHME O IUIOTHOCTH
pacnpezeneHus. 3aadu, IPUBOIALIME K HOPMaJIbHOMY pacnpeneneHuto. [lonsatue
0 HOPMaJIbHOM PACIIPENEICHUH

I'eomerpust

6.1

[Munuaapudeckas MOBEPXHOCTh, 00pa3yIoUIie HUIHHIAPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepxHOCTH. [lummuHnap: ocHoBaHuss u  OOKOBas
MOBEPXHOCThH, 00pa3yoIas u 0Ch, IIIOHIAb OOKOBOW U MOTHON MOBEPXHOCTH

6.2

Konnueckass MOBEpXHOCTh, OOpa3ylOLIMe KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIITNHA KOHUYECKOM MoBepXHOCTU. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromias
U OCh, IUJIOHAJb OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC!
o0pasyrolire U BBICOTa, OCHOBAHUS U OOKOBasi TOBEPXHOCTh

6.3

Chepa m map: HEeHTp, paauyc, AMAMETP, IUIOMIAJAb TOBEPXHOCTH CQEPHI.
B3aumHoe pacnionoxenue cepsl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
mIomass chepol

6.4

N300paskeHne Ten BpaleHus Ha TUIOCKOCTH. Pa3BepTka MUJIMH]Ipa U KOHYyCa

6.5

KoMOuHnanuu Ten BpalleHUs U MHOTOIPaHHUKOB. MHOTOIpaHHUK, ONMUCAHHBIN
okoJto cepsl, chepa, BIUCaHHAs B MHOTOTPAHHUK, UJIH TEJIO BPAILEHUS

6.6

[Tonsitue 06 o6beme. OCHOBHBIE CBOWCTBa 00BeMOB Tenl. Teopema 006 oObeMme
NPSMOYTOJIBHOTO TMapajuiesienuiena 1 cieaAcTBus u3 Hee. OObeM HWIMHJpA,
KkoHyca. O0beM m1apa 1 iomaab chepobl
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[TomoOubie Tema B mpocTpaHcTBe. COOTHONICHHS MEXKIY —IUIOMIASIMU

6.7 .
MOBEPXHOCTEH, 00beMaMHU MOTOOHBIX TEI
6.3 Ceuenust muivHApa (mapauieIbHO U MEPHEHIUKYISIPHO OCH), CEYEHUsS KOHyca
' (mapanienbHOEe OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIIUHY), CEUCHHUS 1Iapa
Bekrop Ha miockoctd u B mpoctpaHcTBe. ClIOKEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4uciio. Pa3nokeHrne BEKTOpa Mo TPeM HEKOMILIaHAPHBIM
' BekTopaMm. IlpaBwio mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX C
MPUMEHEHHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpsiMmoyronpHasi cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauuaThl BekTOpa.
6.10 [Ipocreiimne 3agaud B KOOpAMHAaTax. Yrojl Mexay BekTtopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YITI0B MCXKAY IMPAMBIMU U IIJIOCKOCTSAMMU.
KOOpHHHaTHO-BeKTOpHBIﬁ MCTOM ITPU PCHICHUH I'COMCTPHUYCCKUX 3a1a4d

Jlist MpoBeieHUsl €AMHOIO TOCYAapCTBEHHOIO 9K3aMeHa 1o Maremaruke (nanee - EI'D no
MaTeMaThKe) MCIOJIb3yeTCs MepedeHb (KoaudukaTop) mpoBepsIeMbIX TpeOOBaHUH K pe3ynbTaram
OCBOEHHS OCHOBHOM 00pa30BaTebHON MPOrpaMMBbl CPEAHErO 0011ero 00pa3oBaHus U IIEMEHTOB

COJZICPIKAHUSI.

IIpu mnposenenun EI'D mno wmaremarnke ©a30BOro YpoBHS U3 IEpEUHs

(xonudukaropa) BEIOUpAIOTCS MO3UIUMHU, COOTBETCTBYIOLIME (hefepaibHON paboueil mporpamme
1o MareMaruke (0a30BbIi YPOBEHB).

[Tposepsiembie Ha EI'D mo maremaruke TpeOOBaHUSI K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBareIbHON TPOrPaMMBbI CPETHETO O0IIETO 00pa30BaAHUS

Kon

HpOBepﬂeMHe Tpe6OBaHI/I${ K IpeAMETHBIM pE3yJibTaTaM OCBOCHU

MIPOBEPSIEMOT0 | OCHOBHOM 00pa30oBaTelIbHON MTPOrpaMMBbl CPEIHETO 00IIero 00pa3oBaHuUs
TpeOoBaHUS

1

BnageHnue MerogamMu J0Ka3arenbCTB, AJTOPUTMaMU PEIIECHUS 3alad;
yMeHue (GopMyIHpoOBaTh M ONEPUPOBATH MOHATHSIMH: ONpEAeTICHHE,
aKCUOMa, TEOpeMa, CIEICTBUE, CBOWCTBO, IPU3HAK, [OKAa3aTeJbCTBO,
PaBHOCWIbHBIE (POPMYJIUPOBKHU; NPUMEHATh UX; YMEHHE (POPMYIHUpOBATH
o0paTHOE€ M MPOTHBOIOIOKHOE YTBEP)KICHHE, NMPHUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BaThb METOJ, MAaTeMAaTUYECKOM HWHAYKINU;
IIPOBOJIUTH JI0KA3aTENIbHBIE PACCYKIEHUS MPU PELICHUH 3a]ad, OLICHUBATh
JIOTUYECKYI0 TPaBUIBHOCTb  PACCYXACHMH; yMEHHE  OIEepUpPOBaTh
HNOHSTUSAMM: MHOXECTBO, MOAMHOXECTBO, ONEPALMM HaJ MHOXECTBAMY,
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Juisi OnUCaHUs
pEabHBIX MPOLIECCOB U SBJIEHUI W NPU PEIIECHUU 3aJad, B TOM YHCIE U3
IpYTUX y4eOHBIX NPEIMETOB; YMEHHE OINEepUpOBaTh MOHATUAMU: Trpad,
CBSI3HBINA rpad, AepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U
ONMKCHIBaTh I'padbl pa3IMYHBIMU CIOCOOAMHU; HCIONB30BaTh rpadsl mpu
pelIeHny 3a1a4y

YMeHue onepupoBaTh NOHSTUSAMM: HATypaJbHOE YHUCIIO, LIEJIOE YHCIIO,
CTENeHb C IIeJIBIM MOKa3aTesieM, KOPeHb HaTypaJlbHOI CTEeNeHH, CTENEeHb C
paloHaIbHBIM NOKAa3aTeNEM, CTENEHb C JIEHCTBUTENBHBIM IOKA3aTeleM,
jgorapudm UmMcIa, CHUHYC, KOCHHYC M TaHI€HC MPOU3BOJILHOTO YHCIIA,
OCTAaTOK I0 MOIYJI0, PALMOHAJIBHOE YHUCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypaJibHBIX, IEJbIX, pPAlMOHAIbHBIX, JEHCTBUTEIbHBIX
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qHCcel; YMEHHE MCIIOIb30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIINN 00
JIeTUTENb U HaMMeHblIIIee o0l1iee KpaTHoe, aaroput™ EBkiuaa npu pereHuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU [TO3ULIUOHHBIMU CUCTEMAaMU CUHCIICHHUS;
YMEHUE BBIIOIHSTh BBIUMCICHUE 3HAUCHUH U IPeoOpa30BaHUs BbIPAKCHUH
CO CTEMEHsAMHU U Jorapupmamu, mpeodpa3zoBaHust APOOHO-PALMOHATIBHBIX
BBIPQ)KEHUM; yMEHHE OIEepUpOBaTh MOHITUAMHU: MOCIEI0BATEIBHOCTD,
apudMeTHuecKasi Mporpeccusi, TeoMeTpudecKas mporpeccus, 0€CKOHEUHO
yObIBaroliasi ~ reoMeTpuueckass  Mporpeccus;  yMEHHe  3a/aBaThb
MIOCTIe/IOBATEILHOCTH, B TOM YHUCIIE C IMOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
YMEHHUE ONEepUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHUCIIO, COIPSKCHHbIE
KOMIUIEKCHBIE YHCJa, MOIYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, ¢opma
3allMCH KOMIUIEKCHBIX 4ucelsl (reoMeTpudeckas, TPUTOHOMETpUYecKas M
anreOpanyeckas); yYMETb MPOU3BOJUTH apuU(PMETHYECKUE IEHCTBUS C
KOMIUIEKCHBIMH ~ YWCJIaMH;  IPUBOJUTH  IPUMEPHl  HMCIIOJIb30BaHMS
KOMIIJIEKCHBIX YHCEJI; ONEPUpPOBATh MOHATUSAMU: MaTpuua 2 X 2 u 3 x 3,
OIIpeJIeJINTENb MaTPUILIbL, TEOMETPUUYECKUI CMBICIT ONPEACTUTENS

YMeHune omnepupoBaTh MOHATUSAMH: PALMUOHAJIBHBIE, HPPALHOHAIIBHBIE,
MOKa3aTeNlbHbIe, CTEMEHHbIE, JOoTapu(MHUECKHUe, TPUTOHOMETPUUYECCKHE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATH MOHATUSIMHU:
TOXJECTBO, TOXKJIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YypaBHEHUH W HEPABEHCTB, PaBHOCWUJIBHOCTh YypaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C IMOMOILIBIO PA3JIUYHBIX IPHUEMOB; pPEIlIaTh YPABHEHUs, HEPABEHCTBA U
CHCTEMBI C TapaMETPOM; IPUMEHSATh YPABHEHHUS], HEPABEHCTBA, UX CUCTEMBI
JUISL peleHUs] MaTeMaTUYeCKUX 3ajad W 3a/lad M3 pa3iIHYHbIX o0iacTeit
HayKU U pEAIbHOW KU3HU

YMeHue onepupoBaTh MOHATUSMH: (YHKIMS, YETHOCTb (YHKIUH,
HNEPUOUYHOCTh (DYHKIMH, OrPaHUYEHHOCTh (YHKLMH, MOHOTOHHOCTH
GYHKIMA, IKCTpeMyM (yHKIIMH, HAauOoJblliee M HAUMEHbBIIEe 3HAYCHUS
(GyHKIMU Ha MPOMEXYTKe, HelpepbiBHAs (YHKIHUS, aCUMOTOTHI rpaduka
¢GyHKIMH, TepBas U BTOpas NMPOU3BOJAHAS (DYHKIMU, T€OMETPUUYECKUN U
¢u3uueckuii CMBICT TPOM3BOAHOM, MepBOOOpa3Has, OIpeeIeHHBIN
UHTETpall; yMEHUWE HAaXOAWTh AacCUMNTOTHI rpaduka (YHKIUH, yMEHHE
BBIUNCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO ¥ KOMITIO3ULIUN
(GyHKIMI, HAXOAUTh ypaBHEHNE KacaTelbHOU K rpaduKy QyHKINN; yMEHUE
HaXO/UTh MPOU3BOJIHBIC IEMEHTAPHBIX (YHKLUH; YMEHUE HCIOJIb30BaTh
MPOU3BOAHYIO Ul HUCCIENOBaHUA (DYyHKIUI, HAaXOOUTh HaWOOJbLINE U
HalMEHbIIME 3HayeHHs (QYHKLUUH; CTPOUTh TIpadUKU MHOTOUWIEHOB C
UCIIOJIb30BAaHUEM  allllapara MaTeMaTHYeCKOro aHajiu3a; MPUMEHSThH
IIPOU3BOAHYIO JJIsl HAXOXKIEHUS HAWIY4YIlEro pelleHus B NMPHUKIAIHBIX, B
TOM YHCJIE€ COLMATbHO-IKOHOMHUECKUX U (PU3NYECKUX 3a/1a4ax; HaXOAUTb
IUIOINAAM U 00BEMBI (PUTYp C TIOMOIIbIO MHTETpasia; MPUBOAUTE MPUMEPHI
MaTeMaTH4YE€CKOr0 MOJAEIUPOBAaHUS C MOMOUIbIO JU(depeHInaIbHbIX
YpPaBHEHUU

YMeHue onepupoBaTh MOHATUAMU: rpaduk QyHKINHU, oOpaTHas QyHKIHS,
KoMITO3uusl (DyHKIUM, JTuHEHass QyHKUMs, KBaapaTuyHass QYHKIHS,
paunoHanbHas (QYHKIUS, CTENeHHas (YHKIMA, TPUTOHOMETPUYECKHUE
byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, MOKa3aTeabHas W
jgorapupmuueckas (QyHKLUHH; YMEHHE CTPOUTh TIpaduKH H3yUYEeHHBIX

45



(byHKIUI, BRITONHAT peoOpazoBaHus rpaukoB (yHKIUH, HCIIOIB30BATh
rpaduKy A7 U3y4EHUs MIPOLECCOB M 3aBUCUMOCTEN, NP PELICHUH 33134
U3 JIpyTuX y4eOHBIX MPEAMETOB M 33/1a4 U3 PEaJbHOM KU3HM; BBIPAXKATh
(dopMyIamMH 3aBUCUMOCTH MEX]ly BEJIMYMHAMU; UCIIOJIb30BaTh CBOWCTBA U
rpaduknd (YHKUMH IS0 pelieHus] ypaBHEHWI, HEpaBEHCTB M 3agady C
napameTrpamu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pELIEHNUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJayd pPas3HbIX THUIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JABI)KEHUE, padoTy, CTOUMOCTh TOBapoOB U
YCIIyT, HaJIOTH, 3a7a4d U3 OONACTH yNpaBiCHHs JIMYHBIMH U CEMEHHBIMU
¢buHaHCaMM); COCTaBJIATh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA M HX
CUCTEMBI II0 YCJOBMIO 3aJayd, HCCIEAO0BaTh IIOJYYEHHOE pEIIeHUE U
OLICHMBATh MPABAONONOOHOCTh PpE3yJAbTaTOB; YMEHHE MOJEIUPOBAThH
peaNbHbIE CUTyallud Ha S3bIKE MaT€MaTHKH; COCTABJISATb BBIPAXKECHMS,
yYpaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCJIOBHUIO 33a4H, UCCIEI0BATh
NOCTPOEHHBIE ~ MOJENM C  HWCHOJB30BaHWUEM  ammapara  ainreOpsl,
HMHTEPIPETUPOBATD MOMYyUYEHHBINH Pe3ynbTaT

YMeHue onepupoBaTh MOHATHSAMHU: cpellHee apu(pMeTHYecKoe, MeluaHa,
HauOoJblllee U HAaUMEHbILIEE 3HAYECHUS, pa3Max, JUCIEepCUs, CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMeHHe W3BJIEKaTh, MHTEPIPETUPOBATH
UH(OPMALIUIO, TIPEACTABICHHYIO B Ta0IUIaX, Ha JuarpaMMax, rpadukax,
OTPaXKAIOILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUN; IPEACTABIATH
UHPOPMALIMIO C TMOMOINBI0 TabNMMIl W  JUarpaMM; HCCIENOBaTh
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCJIE€ C IPUMEHEHHEM TIpaduyecKux
METOJIOB U DJICKTPOHHBIX CPENCTB; TpaUUecKu MCCIe0BaTh COBMECTHBIC
HaOIIOACHNUS C TOMOIIBIO JMarpaMM pacCeuBaHus U JMHEHHON perpeccuu

YMeHue onepupoBaTb MNOHATUAMU: CIYyYaWHBIM OMNBIT W CIIyYalHOE
coOBITHE, BEpPOSTHOCTh CIYYaWHOTO COOBITHSA, YMEHHE BBIYHCIIATH
BEPOSTHOCTh C HCIOJB30BaHHEM TIpaUuecknux METONOB; MNPUMEHAThH
(GOpMyIbI CIIOKEHHSI M YMHOXKEHUSI BEPOSITHOCTEH, (OpMyNy TMOTHOU
BeposiTHOCTH, (hopmyny bepHymnu, komMOuHATOpHBIE (akThl U (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAIBbHBIX COOBITHI, yMEHHE OIEepUPOBATH
MOHATUSAMHU:  CIIyyalHas. BEJIWYWHA, pPaACIpEIECICHUE BEPOATHOCTEM,
MAaT€MaTHYe€CKOE OXKHIAHUE, IUCIEPCHS W CTAHAAPTHOE OTKJIOHEHUWE
CIy4ailHOH  BeNMMYWHBL, (YHKIUM pACHpEleNeHuss U  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEILHOIO U HOPMAJIBHOTO PACIPENCIICHUI; YMEHUE
HCIIOJIb30BaTh CBOWCTBA M3YUYECHHBIX PACHPENCIICHUN I PELICHUS 3a1ady;
3HAKOMCTBO C TOHATUSIMH: 3aKOH OOJIBIIUX YUCEJ, METOJbI BHIOOPOYHBIX
WCCJICJIOBAHUI; YMEHUE IPUBOUTH TPUMEPHI TIPOSIBICHUSI 3aKOHA OOIBIIINX
YUCeN B MPUPOIHBIX U OOIICCTBEHHBIX SIBICHUSX; YMEHHUE OTEPHUPOBATH
MOHATUSMU: COYETAHHUE, IIEPECTAaHOBKA, YMCIO COYETAHUW, YHCIIO
nepecTaHoBOK; OuHOM HBIOTOHA; yMeHHWE TPUMEHATh KOMOWHATOPHBIC
bakTel W pacCyKICHHs ISl PEIICHUs 3aJ]lad; OIIEHUBATh BEPOSTHOCTH
peambHBIX  COOBITHH;  COCTABJISITh  BEPOATHOCTHYIO  MOJENh M
HMHTEPIPETUPOBATH MOJYYEHHBIN pE3yJIbTaT

YMeHue  OmepupoBaTb  IMOHATUAMM: TOYKA, I[psMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUUNHA yIIa, IUVIOCKUN YIroj, JBYTPaHHBIN
YIoJI, TPEXTPAaHHBIN YTIoJl, CKPELIUBAIOIIUECS IIPSIMBIC, 1APAJUICIIBHOCTh U
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NEPHEHAUKYIAPHOCTD IPAMBIX U INIOCKOCTEH, YTOJI MEXAY IIPSAMBIMH, YIOJ
MEXIy IMIPSIMOU U IUNIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY IPSIMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSMM; YMEHHME HCIIOJIb30BaTh IIPU PEUICHUH 3aJad H3y4YEHHBIC
(baxThl U TEOpeMbl IIAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKpPY’KAIOIIETO0 MHPA; CTPOUTH MAaTEMaTHYECKHUE MOIEIH C IIOMOIIBIO
TEOMETPUYECKUX IIOHATUNM W BEIMYMH, pEIIaTh CBSI3aHHbIE C HUMH
IIPAKTUYECKHE 3a1a4n

10

YMeHue omnepupoBaTh MOHATHAMU: IUIOWEAAb (GUTYphl, 00beM (QUrypsl,
MHOTOTPaHHUK, TPaBUJIbHBI MHOTOTPAaHHUK, CEYECHHUE MHOTOIPAaHHHKA,
Ky0, mnapajienenumnen, mnpusMa, HuUpamuja, Qurypa M MOBEPXHOCTH
BpallleHNs, LWIMHApP, KOHYC, Imap, cdepa, IUOmaab cdepbl, MIOMaab
MOBEPXHOCTH MHUPAMUAbI, HPU3MBI, KOHyCa, IWJIMHIpa, 00BeM KyoOa,
NpSIMOYTOJIBHOTO TNapajUielenuneaa, HUpamMuibl, MPU3MbL, HJIUHJPA,
KOHycCa, Ilapa, pa3BepTKa IMOBEPXHOCTH, CEUEHHUs KOHyca MU LMJIMHJpA,
napajuleJibHble OCHM WJIM OCHOBAaHMIO, CEYEHHME I1apa, IUIOCKOCTD,
Kacaromasicsi cdepbl, HWIMHIpA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, W300pakaTb MHOTOTPAHHUKH, (DUTYpPHI W TMOBEPXHOCTHU
BpaleHUs, UX CEUEHHUs, B TOM YUCIIE C MOMOIIBIO 3JEKTPOHHBIX CPENCTB;
YMEHHME NPUMEHATH CBOWCTBA I€OMETPUUYECKHX (QUIYp, CaMOCTOATEIbHO
dbopmynHrpoBaTh ompeAeNeHUsI U3y4yaeMblX (UTyp, BBIIBUIaTh TUIIOTE3BI O
CBOWCTBaX W MpPHU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
ONpoBeprarb HWX; YMEHHE MPOBOAWTH Kiaccupukauuo ¢uryp Mo
Pa3IUYHBIM TPU3HAKaM, BBIOJIHATE HEOOXOIUMBIC JOIMOIHUTEIBHBIE
MIOCTPOCHHUS

11

VYMeHue OomnepupoBaTh IMOHATHUSMH: JBIDKCHHE B  IIPOCTPAHCTBE,
napajuieNbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOA0OMsA, TMONO0HBIE (UIYpBI; YMEHHE
pacro3HaBaTh paBHbIE W TMOMOOHBIE (UTYpHI, B TOM YHCIE B TPUPOIE,
UCKYCCTBE, apXUTEKTYpEe; UCHOIb30BaTh F€OMETPUUYECKUE OTHOILEHHS MPU
pelIeHNy 3a/1ad; HAXOAWTh T€OMETPHUYECKHE BEJIWYHMHBI ([UIMHA, YTOIL,
IUI0ILAb, 00BEM) IIPU pEeIIeHUH 3a/1a4 U3 APYTHX YUeOHbIX MPEIMETOB U U3
peaNbHOM KU3HU; YMEHHE BBIYUCIIATH TEOMETPHUECKHUE BETMYUHBI (JUTHHA,
yroj, MJouaas, 00beM, IJIOLab MOBEPXHOCTH), UCIOIb3Yysl M3yUCHHbIE
(GopMynIBI ¥ METOIBI, B TOM YHWCIIE: IUIOUIA/b MOBEPXHOCTH HPAMHUIBI,
OpU3Mbl, KOHyCa, LWIMHApa, Iulomaab cdepsl; o00beM  Kyba,
NPSMOYTOJIBHOTO TapaJUIeeNuIea, MUPaMUIbl, TMPHU3MBI, THIMHIPA,
KOHYcCa, I1apa; yMEHUE HaXOAUTh OTHOLLIEHHE 00beMOB MOJOOHBIX (PUTYD

12

YMmenue ONCpHUPOBATL MOHATUAMMU: IMPAMOYTOJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa IO 6asncy,
CKaJIApHOC TIMPOU3BCACHUC, BCKTOPHOC TIPOU3ZBEACHHUE, YIOJI MCXKIAY
BCKTOpaMH; YMCHUC UCIIOJIb30BATH BCKTOpHBIﬁ n KOOp)II/IHaTHHﬁ MECTO AJIA
pPEeHICHUA TCOMECTPHUICCKHX 3aJia4d U 3aJ1a4 APYTUX yqe6HHx npeaMETOB

13

YMeHne BrIOMpaTh MOAXOASAIINI METOA ISl pelIeHUs 3a/1a49H; TTOHUMAaHHe
3HAYMMOCTH MAaTeMAaTUKA B HW3YYCHHH MPHUPOIHBIX U OOIIECTBEHHBIX
MPOLECCOB M SBJICHUH; YMEHHE pACMO3HABaTh IPOSIBJICHUE 3aKOHOB
MAaTe€MaTHKHA B UCKYCCTBE, YMEHUE MPUBOAUTH IIPUMEPHI MaTEMATHUYECKHUX
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OTKPBITUHA POCCUICKOM U MUPOBOM MareMaTu4yeCKoON HayKH

ITepeuensb 31€MEHTOB cofepKaHMsl, TpoBepsieMblx Ha EI'D
10 MaTeMaTuke

Kon [IpoBepsiemMblil 37IEMEHT CONIEPIKAHUS
1 Yucna v BBIYKCICHUS
1.1 HarypaneHbie u nenslie uncia. [Ipu3Haku 1eIMMoCTH HEIbIX YUCeN
1.2 Panmonanbubie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, TIPOLIEHTHI,
OCCKOHEUHBIE TIEPUOANYCCKUE APOOH
1.3 ApudmeTndeckuii KOpeHb HaTypallbHOU cTeneHu. JlelicTBus ¢ apuMeTnyeCKUMH
KOpHSIMU HaTypajibHOU CTENEHU
1.4 Crenenp c 1menbiM TokazareieM. CTeneHb € palMOHAIBHBIM I1OKa3aTelieM.
CaoiicTBa cTenIeHU
1.5 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. /lecatuynbie U HaTypaIbHbIE JOTAPUDMBI
1.7 HeiictButenbuple uncia. Apudmerndyeckue omnepanuud ¢ JIeHCTBUTEIbHBIMU
yyciaMu. [IpuOnvkeHHble BBIYUCIIECHUS, IpaBUiIa OKPYIVIEHHUS, NPUKUIKA U
OLICHKA pe3ysbTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBaHue BbIpaXeHU I
1.9 KommnuiekcHbie uncna
2 YpaBHEHMS U HEPaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaunroHaibHbIE YPaBHEHUS
23 TpuroHomeTpu4ecKue ypaBHEHUS
24 [Toxa3zaTenbHble U JorapuGMUIECKUE ypaBHEHUS
2.5 [lenpie 1 poOHO-palIMOHATEHBIE HEPABEHCTBA
2.6 NppannoHaibHble HEPABEHCTBA
2.7 [Toka3aTenbHble U JorapudmMUyecKre HEpaBeHCTBA
2.8 TpuroHomeTpuieckre HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10  |YpaBHeHus, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU
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2.11

Marpuia cucTeMsl JIMHEHHBIX ypaBHEeHUI. OnpeneanTenb MaTpULbl

3 QyHKUIUHU U TpapUKu
3.1 Oynkuus, cnocodsl 3ananus ¢yHkuuu. ['paduk QyHkiun. BzaumHo oOparHble
Gbynkuuu. YerHsle u HeueTHble QyHKIMHU. [lepruoandeckue GpyHKumuu
3.2 OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHUH ¢yHkumu. Hymu ¢dyHkuuu.
[TpomexyTku 3HAKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
Maxkcumymbl 1 MUHUMYMBI (yHKuud. Hambonbinee u HauMeHbIee 3HAYEHUE
(GYHKLIMHU Ha IPOMEXKYTKE
3.3 CreneHHass (yHKIMS C HaTypajJbHBIM M LIEJBIM IOKa3areineM. Ee cBolcTBa u
rpa¢uk. CBoiicTBa U rpaMK KOPHS N-0i CTETIEHU
34 Tpuronomerpuyeckue GpyHKIMU, X CBOHCTBA U TpaduKu
3.5 [Toka3arenbHas u Jorapupmuueckas GyHKIIUH, UX CBOWCTBA U TpapuKu
3.6 Toukm paspeiBa. AcumMnTorel rpadukoB ¢yHkuuid. CBoicTBa (QyHKIHUH,
HENPEePbIBHBIX Ha OTPe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 334aHUS TIOCIEI0BATEIbLHOCTEN
3.8 Apudmernueckas 1 reoMeTpudeckas nporpeccuu. @opmyia coKHbIX IPOLIEHTOB
4 Hauvana maremaTnueckoro ananmsa
4.1 [MpousBoanas ¢pynkuuu. [Ipon3BonHbIC JIEMEHTAPHBIX (YHKITHI
4.2 [IpuMeHeHre NPOM3BONHOM K HCCIENOBaHHWIO (DYHKIUI Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkieHne HauOobIlero 1 HaMMEHbIIEro 3HaYeHUs (PyHKIMK Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uuterpan
5 MHOXeCTBa U JIOTHKA
5.1 MHoecTBO, oniepaluy HaJl MHOXecTBamMu. [luarpammsl Diinepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ U MIIOCKOCTH B MPOCTPAHCTBE
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7.3 MHororpanHuKu

7.4 Tena v MOBEpPXHOCTH BpalllEHUS

7.5 KoopauHnats! 1 BEKTOPBI

Coneprxanue obyuenus B 10 kiacce.

I'pad, cBsi3ubIil rpad, myTu B rpade: nukibl u nend. CteneHb (BaJlEHTHOCTH) BEPUIUHBI.
I'pader Ha mmockocTu. JlepeBbs.

CrnyualiHple SKCHEPUMEHTHI (OMbBIThI) M CIydallHble COOBITHS. DIeMEHTapHbIE COOBITHS
(ucxonbl). BeposiTHOCTH CitydaitHOrO cOOBITHSI. BIM30CTh YacTOTBI M BEPOSTHOCTH COOBITHI.
CrnyualiHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.

Onepanuu HaJ COOBITHSIMH: TEpECEUCHHE, OObCTUHEHHE, MPOTHBOMOIOKHEBIE COOBITHSI.
Huarpammsl Ditniepa. opmyra ClI0KEeHHs BEPOSATHOCTEH.

VYCi0BHAsE BEPOATHOCTb. YMHOMKEHUE BEPOATHOCTEH. JlepeBO CIydallHOTO 3KCIEPUMEHTA.
®opmyna nonHoit BepoaTHocTH. Popmyra baiteca. HezaBucumsbie coObITHS.

bunapHbIii ciyyaliHbli ONBIT (MCHBITAHKE), yCIleX M Heynada. HezaBucuMble MCIBITAHUS.
Cepusi HE3aBHCHMBIX HCIBITAaHUN 10 TepBoro ycmexa. IlepecranoBku u axropuan. Hucno
coueranuil. Tpeyronbauk [lackansa. ®opmyna bunoma HeroToHa.

Cepusi HezaBUCHUMBIX ucHbiTaHud bepuymnmu. CnyualiHelii BBIOOp U3  KOHEYHOI
COBOKYIIHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHOcTed. JluarpamMma pacrpeneneHus.
Onepauuy Hajx ciydalHbIMM BeiduuuMHamu. buHapHas ciywaiiHas BenuunHa. [lpumepsl
pacrpezienieHui, B TOM YHCJIe TeOMETPUIECKOe U OMHOMHAIIBHOE.

CoBMecTHOE pacrpeiesieHne JBYX CiydyalHbIX BeluuyuH. He3aBucumeble ciydaiiHbie
BEJINYUHBI.

Maremaruueckoe OXHJaHUE ciaydyallHOW BenuuuHbl  (pacmpenenenus). [Ipumepst
IIPUMEHEHNS MaTEMAaTUYECKOIO OKUAAHMS (CTpaxoBaHuUe, JIoTepest). MaremaTnueckoe 0XKUI1aHue
OMHapHOM cily4ailHON BeNWYMHBL. MaTeMaTnyeckoe OXUAAHME CYMMbl CIIy4YalHbIX BEJIMYMH.
Maremarudeckoe 0’KH1aHUEe TeOMETPUIECKOT0 M OMHOMHAILHOTO pacrpeieeHuil.

Jucnepcusi W CTaHJAPTHOE OTKJIOHEHHME CIIy4yalHOW BEJIMUYWHBI (pacrlpenerncHus).
Hucnepcuss OMHapHOM ciyyaiiHON BenuuMHBL. MaremaTtuueckoe OKUAAHUE MPOU3BEIEHUS U
JUCIIEPCUsl CyMMbl HE3aBUCUMBIX CIy4yallHbIX BEIWYMH. Jlucnepcus M CTaHAApTHOE OTKIOHEHUE
OMHOMMAJBHOTO pachpeneneHus. Jucmepcuss M CTaHIAPTHOE OTKIOHEHHWE TeOMETPHUYECKOro
pactipenenenus.";

Jlnis mpoBeieHus eIMHOTO TOCYJapCTBEHHOTO 3K3aMeHa Mo Maremaruke (manee - EI'D mo
MaTeMaTHKe) UCTIOJIb3YeTCs MepeueHb (Koau(puKaTop) NpoBEPSIEMbIX TPEOOBAHUN K pe3yabTaTamM
OCBOEHHS OCHOBHOM 00pa30BaTebHON MPOrpaMMBbl CPEIHETO 00I1ero 00pa3oBaHus U SIIEMEHTOB
COJZIEP>KAHMSL.

ITpoBepsembie Ha EI'D mo maremaruke TpeOoBaHMS K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBareIbHOM MPOrPaMMBI CPETHETO 0OIIET0 00pa30BaHUS

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOI 00pa30oBaTeIbHON MPOrPaMMBI CPEIHETO 00IIero 00pa3oBaHUs
TpeOOBaHUS

1 Bnanenne wmerogamu J0Ka3arenabCTB, ANTOPUTMAMU  pELICHUSA 3a/ad;
ymMeHue GopMyIHpoOBaTh M OMNEPUPOBATh MOHATUSIMH: OINpeAeSeHHE,
aKcuoma, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, [0KA3aTeIbCTBO,
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paBHOCWIIbHBIE (DOPMYIMPOBKU; NPUMEHTh UX; yMEHUE (hopMynupoBaTh
o0paTHOE ¥ NPOTHBOMOJIOXKHOE YTBEPXKAEHHE, MPHUBOJUTH IMPHUMEPHI H
KOHTPIIPUMEPHI, HCIIONB30BATH METOJ MAaTeMaTHUYeCKOW HWHIYKIHH;
IPOBOIUTH JI0KAa3aTeIbHbBIC PAaCCyKICHHS NPH PEIICHUH 3a/1a4, OLICHUBATh
JOTHYECKYI0  TPaBWIBHOCTh  PACCYXJIEHUH; yMEHHE OIEepHpOBAThH
HOHSATHUSMHU: MHOXKECTBO, ITOJMHOXKECTBO, OIEPALUHN HAaJ MHOKECTBAMH;
YMEHHUE HCIIONB30BATh TEOPETUKO-MHOKECTBEHHBIH anmapar JJisi OACaHHs
pEaJbHBIX MPOIECCOB M SBICHUH W MPH PEIICHUH 3a/a4, B TOM YHCIC U3
JOpyruxX y4eOHBIX IMPEIMETOB; YMEHHE OINEpUpOBaTh IMOHATUSAMHU: Tpad,
CBSI3HBIM Trpad, IepeBo, IHKI, rpad Ha MJIOCKOCTH; YMEHHE 3aJaBaTh U
ONHUCHIBaTh TIpadbl Pa3IUYHBIMU CHOCO0AMH; HMCHOJIB30BaTh rpadbl Mpu
peLIeHUN 3a1a9

YMeHue omepupoBaTh MOHATHSAMHU: HATypajdbHOE YHCJIO, IIEJI0E€ YHCIIO,
CTEMNEHb C IEJIBIM MOKA3aTeIeM, KOPEHb HATypaJIbHOW CTENEHHU, CTETeHb C
palMoHaIbHBIM ITOKa3aTelIeM, CTENEeHb C JEHCTBHUTEIBHBIM ITOKa3aTesieM,
norapuM dUHCIAa, CHHYC, KOCHHYC M TAaHIEHC IPOU3BOJILHOTO YHCIIA,
OCTAaTOK IO MOIYJI0, PAalMOHAIbHOE YHUCIO, WPPALMOHAIBHOE YHCIIO,
MHOXXE€CTBA HATYpaJbHBIX, LEJIbIX, PAlMOHAIBHBIX, JEHCTBUTEIbHBIX
qrcell; yMEHHE UCTOIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIINNA 001N
JIeIUTENb M HAUMEHbIIIee 0011ee KpaTHoe, anroputM EBkinaa npu pemieHun
3aJ1a4; 3HaKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMaMH CUUCIICHNUS,
YMEHUE BBITIOJHATH BBIYUCIICHUE 3HAUCHUI U MTPE00pa30BaHUs BBIPAKCHUI
CO CTEeNeHsMH M jorapudmamu, mpeodpa3oBaHus JIPOOHO-paIMOHATBHBIX
BBIPDOKEHUM; YMEHHE OIEePUPOBATh MOHSATUSMU: IOCIEIOBATEIHHOCTD,
apudMeTHYecKas Mporpeccus, reOMeTpuIecKas Mporpeccus, OECKOHEYHO
yOBIBaroIIas reoMeTpudecKas MIPOTPECCHs; yMeHUe 3a/1aBaTh
MOCIIEZIOBATEIbHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUpPOBATh TMOHITHSIMHU: KOMIUIEKCHOE YHCIJIO, COMPSIKEHHBIE
KOMITJIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMILUIEKCHOTO 4ucia, gopma
3alMCU KOMIUIEKCHBIX 4YHCEN (reoMeTpuyecKasi, TPUTOHOMETpUYECKas M
anreOpandeckas); yMeTh MPOU3BOAUTH apU(PMETHUECKHe IEHCTBHUS C
KOMIUIEKCHBIMA ~ YHCJIaMH;  TPUBOAUTH  TPUMEPHl  HCIOIB30BAHMS
KOMILUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATHSAMHU: MaTpuua 2 X 2 u 3 x 3,
OTIPENICTUTENh MATPHUIIBI, TEOMETPUUECKHUI CMBICIT OTIPEIEITUTEIS

YMeHHne omnepupoBaTh IMOHATHAMH: PALMOHAJIBHBIE, WPPALMOHAIBHEIE,
MOKa3aTesIbHble, CTENEHHBIE, JOrapu(pMHUUECKue, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA, X CUCTEMBI; YMEHUE ONIEPUPOBATh IOHATHIMMU:
TOXJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHUE, HEPAaBEHCTBO,
CUCTEMa YypAaBHEHUH W HEPABEHCTB, pPaBHOCWJIBHOCTb YypPaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHUE PEILATh YPABHEHHU I, HEPABEHCTBA U CUCTEMBI
C IMOMOIIBIO PA3JIMYHBIX NPHEMOB; PEIIaTh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C TapaMeTPOM; IPUMEHSATH YPaBHEHMSI, HEPABEHCTBA, UX CUCTEMBI
JUISL pelIeHUs] MaTeMaTU4eCKUX 3ajad W 3a/Jad M3 pas3iIHyuHbIX oOiacTeit
HAyK{ U pealIbHOM KU3HU

YMeHHe omnepupoBaTh MOHATHUSAMH: (QYHKIUS, YETHOCTh (YHKLUH,
NePUOANYHOCTh (YHKIIMHU, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (YHKLIMH, HauOoJblllee U HaUMEHbIEe 3HAYEHUS
(GYHKIMM Ha TPOMEXYTKE, HEeNmpepblBHAsl (PyHKLHWS, aCUMITOTHI Tpaduka
byHKIMY, TIepBasi U BTOpas NPOM3BOJAHAS (PYHKIMH, F€OMETPHUUECKUN U
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¢u3uuecknii CMBICT TPOMU3BOAHOM, MEpBOOOpa3Has, OIpeeIeHHBIN
MHTErpajl; yMEHHE HaXOIUTh AaCHUMITOTHI Tpaduka (YHKIHH; yMEHHE
BBIYUCIISTH IPOU3BOAHBIE CYMMBI, IIPOU3BENICHHSI, YACTHOTO M KOMITO3UIIUU
(GyHKIMI, HAXOIUTh YpaBHEHHE KacaTeIbHON K rpaduKy QpyHKINHU; yMEHHE
HAXOAWUTh MPOU3BOIHBIC AIEMEHTAPHBIX (YHKLUH; YMEHUE HCIOJIb30BaTh
HPOU3BOIHYIO U HCCIIEAOBaHUS (DYHKIMHA, HAaXOAWTh HAMOOJNBIIME U
HaVMEHbIINE 3HAYeHHs (QYHKUUN; CTPOUTh TIpadUKH MHOTOWICHOB C
UCITIONIb30BAaHUEM  amlapara MaTeMaTH4ecKoro aHajiu3a; INPHUMEHSThH
NPOU3BOJHYIO U HAXOXKIACHUS HAWIYYIIETO pEIleHHs B MPHUKIAIHBIX, B
TOM YHCJI€ COI[MATIbHO-IKOHOMHYECKHX U (PU3MUYECKHX 3a/a4ax; HaXOAUTh
IUIOINAAN U 00BEMBI (PUTYp C TIOMOIIBIO MHTETpasia; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOTO MOJEIMPOBAaHUSA C TOMOLIbI0 An(p(PepeHInaNTbHBIX
YpaBHEHU I

YMeHue onepupoBaTh MOHATUAME: rpaduk QyHKIKHU, oOpaTHas QyHKIHS,
KOMITO3UIMS (YHKIMH, JHHEHHas QyHKUWs, KBaaparudHas (QyHKIu,
panmoHanbHas (QYHKUIUS, CTENEHHAas (YHKIHS, TPUTOHOMETPUYECKHUE
(GyHKIMH, OOpaTHbIE TPUTOHOMETpHYECKHE (YHKIMH, TOKa3aTelbHas H
jgorapupmuueckas (yHKIUU; YMEHHE CTPOUTHh TpaduKu H3ydeHHBIX
(GYHKIMH, BBITOIHATH peoOpa3zoBaHus rpaduKoB QyHKIUI, UCTIONH30BATh
rpaduKy A7 U3yYEHUS MPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33134
U3 JpYrux y4eOHBIX MPEAMETOB M 33/ad U3 PealibHOM JKU3HH; BBIPAXKaTh
(dopMynamMu 3aBUCUMOCTH MEXK]ly BEIMYHMHAMH; UCIIOIH30BAaTh CBOWCTBA U
rpaguku (QYHKOMHA A0S PEUIeHUs ypaBHEHUH, HEpaBEHCTB M 33jad C
napameTpamu; H300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOXECTBA
pelIeHuil ypaBHEHUH, HEPABEHCTB U X CUCTEM

YMeHue pemath TEKCTOBBIE 3aJayd pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JABM)KEHUE, padOTy, CTOUMOCTh TOBapoOB U
YCIIyT, HaJlOTH, 3a7a4d U3 OOJacTH YNpaBieHHs JIMYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, YPABHEHHS, HEpPaBEHCTBA M HX
CUCTEMBI II0 YCIIOBHIO 3a/a4M, MCCIEI0BaTh IIOJIy4YCHHOE PEILICHUE WU
OLICHMBATh MPABAOINOJO0OHOCTh pE3yJbTaTOB; YMEHHE MOJEINPOBATh
peanpHbIC CUTyallUM Ha S3bIKE MAaTEMAaTHKH; COCTABJIATH BBIPAXKCHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHIO 3a/1a49M, UCCIIEI0BATh
IOCTPOEHHBIE  MOJENIM C  HCHOJb30BAaHUEM  ammapara  anredpsl,
MHTEPIPETUPOBATH NIOJYYECHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apudMeTndeckoe, MeauaHa,
HauOoJbIlIee M HAUMEHbIIee 3HAYCHUs, pa3Max, JUCIEepPCUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHHE H3BJIeKaTb, MHTEPIPETHPOBATH
UH(OPMALIMIO, TPEACTABICHHYIO0 B Ta0MuIax, Ha JuarpaMMax, rpadukax,
OTpakaroIllyl0 CBOMCTBA PeaJIbHbIX MPOILIECCOB U SBJICHMI; MPEACTABIATh
UHPOPMALIMIO C T[OMOINBIO TabnIMIl W  JuarpaMM; HCCIeNOBaTh
CTaTUCTUYECKUE JlaHHble, B TOM YHCJE C IPUMEHEHUEM TrpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPENCTB; rpauuecKu Hccieq0BaTh COBMECTHBIE
HaOJIOIEHNUS C TIOMOIIBIO TUarpaMM pacCeMBaHUs U JIMHEHHON perpeccun

VYMeHHne onepupoBaTh IOHATHUSAMM: CIyYalHBIA OINBIT M CIy4alHOE
COOBITHE, BEPOSTHOCTh CIY4YalHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOSATHOCTh C HCIOJb30BaHUEM TIpaUuecKuX METON0B; IPUMEHATH
(bopMynBl CIOXKEHHUS M YMHOXEHHS BEpOATHOCTEH, (opMylly MOTHOMN
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BEpOATHOCTH, (opmyny bepHymin, komOuHaTopHBIE (aKTHl U (OPMYIIBI;
OLICHMBATh BEPOSTHOCTH PpEANBHBIX COOBITHI; yMEHHE OIEepPHpPOBATH
NOHATUSAMM:  CIydailHas BEJIMYMHA, pACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTH4eCKOe OXXKUAAHUE, TUCIEPCHUs W CTaHJApTHOE OTKIOHEHHE
ClydaliHOW  BENWYMHBI, (YHKUUU paclpeneieHuss ©  IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTEeIbHOTO M HOPMAJIBHOTO paclpeesieHni; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYCHHBIX PACHpEeNCHUI JUIs pelIeHus 3a1a4;
3HAKOMCTBO C MOHATHSMH: 3aKOH OOJBIIMX YHCEN, METOABI BHIOOPOYHBIX
UCCIICIOBAHUI; YMEHHE TPUBOAUTH IPUMEPHI IPOSIBICHHS 3aKOHA OOJIBIINX
YHCeNl B NPUPOJHBIX M OOLIECTBEHHBIX SBICHUAX; YMEHHE OINEPUPOBATH
NOHATUSMH: COYETaHHE, TIEePECTaHOBKA, YHCIO COYCTAHUH, YHCIIO
nepecTaHoBOK; OMHOM HproTOHA; yMeHHE NPUMEHSATh KOMOWHATOPHBIC
dakTel U pacCyKIeHHUs Ui PELICHUs 33/a4; OLIEHWBATh BEPOSTHOCTU
peaJbHBIX  COOBITHH;  COCTAaBISATH  BEPOSTHOCTHYIO  MOJEIb |
UHTEPIPETHPOBATH MOTyYCHHBIH Pe3ysbTarT

YMmenue onepupoBaTh  NOHATHSMHU:  TOYKA, MpsMasg, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, BETUUMHA yIa, IUIOCKUN Yroj, JBYyTrpaHHBINI
YIOJI, TPEXTPAaHHBIM YToJl, CKPEIIMBAKOIIMECS MPSAMbIE, MapAILICIbHOCTh U
MEPIECHINKYISAPHOCTD MPSIMBIX U IUIOCKOCTEH, YTOJI MEXAY NPAMBIMH, YTOJI
MEXK]ly MPSIMOM U TNIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMU, PACCTOSHUE OT
TOYKU 10 IUIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMHU, PACCTOSHHUE MEXKIY
IJIOCKOCTAMM; YMEHHE MCIIOJIb30BATh MPHU PEIICHUM 3a/1a4 W3YYEHHbIC
(dakTel 1 TEeOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHWBATh pa3Mepbl 0OObEKTOB
OKpY>Kalolllero Mupa; CTPOUTh MAaTE€MATHUYECKHE MOAEIU C IOMOILIBIO
FEOMETPUYECKUX IIOHATHUM M BEIWYMH, peElaTh CBSI3aHHBIE C HUMHU
MPAKTUYECKUE 3a/1a91

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (UTYpBl, 00beM QUrypHI,
MHOTOTPAHHUK, IPaBUJIbHBIA MHOTOTPAHHUK, CEYEHHE MHOIOTPaHHMKA,
Ky0, napajuienenumnen, mnpusMa, NUpaMuja, QuUrypa M MOBEPXHOCTH
BpallleHNs, LMWIMHIpP, KOHYC, Iap, cdepa, IUOMEAab cdepbl, MIOLaab
MOBEPXHOCTH MHUpPAMUAbI, NPU3MBI, KOHyCa, IWJIMHIApa, 00beM KyoOa,
IPSIMOYTOJIBHOTO  NapaJleNIeNuIeaa, NHpPaMUAbI, TPHU3MBbI, LWIMHIpA,
KOHycCa, Illapa, pa3BepTKa IMOBEPXHOCTH, CEUEHHUs KOHyca W LWIMHJpA,
napajuleJIbHbIE OCHM  WJIM OCHOBAaHMIO, CEYEHHME IIapa, IUIOCKOCTD,
Kacaromascss c@epsl, MWINHAPA, KOHYCa; YMEHHE CTPOMTb CEueHHE
MHOTOTpaHHUKa, M300pakaTh MHOTOTPAHHUKH, (UTYPbl M MOBEPXHOCTHU
BpallleHUs, UX CEYEHUs, B TOM YHCJIE C MOMOIIBIO MIEKTPOHHBIX CPENICTB;
yMEHUE MPUMEHSATh CBOWCTBA T'€OMETPUYECKUX (PUTyp, CaMOCTOSTENBHO
bopMynHpoBaTh ONpeAeNeHUs U3y4aeMbIX (UTYp, BbIIBUTaTh TUIOTE3BI O
CBOWCTBaX W MpPHU3HAKAX TE€OMETPUYECKUX (Uryp, oOOCHOBHIBATH WIH
ONpoBeprarb HX; YMEHHE MPOBOAUTH Kiaccupukauuoo ¢uryp Mo
pa3IMYHBIM TpPU3HAKaM, BBIOJIHATH HEOOXOIUMBIE JOMOJHHUTEIbHbIE
MOCTPOEHUS

11

VYMmeHme OIICpHUPOBATH IIOHATUSAMU: JABUMIXKCHUEC B MMPOCTPAaHCTBE,
NapajuleIbHBIM NIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MM0100Us, NOAOO0HBIE (QUTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (UIYpPHI, B TOM YHUCIIE B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYypE; UCII0JIb30BaTh FT€OMETPUUECKHE OTHOIICHUS MIPU
pELIEHNN 3a/a4; HaxXOAWUTh TIEOMETPUUYECKHE BEJIWYMHBI (IJIMHA, YTOJ,
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IUIOIAAb, 00BEM) IIPU PEIICHUH 33/1a4 U3 APYTHX YUeOHBIX MPEIMETOB U U3
peanbHON KU3HHU; YMEHHUE BBIUUCIIATh T€OMETPUUECKUE BEIMYMHBI (JUINHA,
yroiq, IUouagb, 00beM, IJIOIAAb MOBEPXHOCTH), UCIONB3Ysl U3YUYEHHbIC
GopMyaBl U METOIBI, B TOM YHUCIE: IJIOLIAJb MOBEPXHOCTH MHPAMMJIBL,
OpuU3Mbl, KOHyCa, UWIMHApa, Iuomanab cdepsl; o0beMm  Kyda,
OPSAMOYTOJbHOIO TMapajuleNeNuena, HUPaMUabl, MPU3MbI, LHIMHIPA,
KOHYcCa, I1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00bEMOB MOJOOHBIX (pUryp

12

VYmMmenne ONCpHUPOBATL HNOHATUAMMU: IMPAMOYTOJIbHAA CHUCTCMaAa KOOPAWHAT,
BEKTOP, KOOPIHMHATHI TOYKH, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpPa Ha YHCIO, pAa3JIOKCHHWE BeKTopa Mo Oasucy,
CKaJIIPHOE TPOW3BEJCHUE, BEKTOPHOE IPOU3BEICHHUE, Yrojd MEXIY
BCKTOpaMH; YMCHUC UCIIOJIB30BATH BeKTOpHBIﬁ u KOOpI[I/IHaTHblﬁ METOI 414
pEILICHHS TEOMETPHUECKUX 3314 U 33]1a4 IPYTUX YUCOHBIX IPEAMETOB

13

YMeHue BoIOUpaTh MOAXOASAIIMN METOA JUIS PEUISHUs 3a/1a4H; TOHUMaHKE
3HQUMMOCTH MAaTEMaTUKU B HU3YYCHHH MPHUPOAHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHUI; yMEHHE pAaclO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKH B MCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MAaTEeMaTUUECKUX
OTKPBITUHA POCCUHCKON M MUPOBOM MaTeMaTHu4eCKON HayKH

[lepeuennb 211eMEHTOB cofepKaHMsl, IpoBepsieMbix Ha EI'D
10 MaTeMaTuke

Kon

[IpoBepsiemMblil 3JIEMEHT CONEPIKAHUS

Yucna 1 BEIUUCIIEHUS

1.1

HarypaneHbie u nensie yncina. [Tpu3Haku 1eIMMOCTH HEIbIX YUCEN

1.2

Panvonanbubie yucna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, TPOLEHTHI,
0eCKOHEUHbIE NTEPUOINIECKHE APOOH

1.3

Apudmernuecknii KopeHb HaTypabHOM cTeneHu. J{eficTBus ¢ apupmMeTnyecKuMu
KOpHSIMU HaTypajibHON CTENEHU

1.4

Creress ¢ OCJIBIM ITIOKa3aTCJICM. Cremess ¢ palrOHAJIBHBIM ITOKAa3aTCJICM.
CBoiicTBa CTEIIEHU

1.5

CuHyc, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAHT€HC YKMCIIOBOIO apryMEHTa

1.6

Jlorapudm uncna. JlecaTuynble U HaTypaJibHbIE JOTApU(PMbI

1.7

I[eﬁCTBHTeHBHBIC qucia. ApI/I(bMeTI/IquKI/IC ornepanuun ¢ I[CﬁCTBPITCJ'ILHBIMH
HYHUCJIaMHU. HpI/I6J'H/I)KeHHI)Ie BBIYUCIICHUA, IIpaBHJIa OKPYIJICHHA, HPHKUIKA H
OLICHKA pe3yJibTara BBIYKCIICHUH

1.8

[TpeoOpa3zoBaHue BhIpaKeHUN

1.9

KommnexkcHbic yncia

ypaBHeHI/Iﬂ " HCPABCHCTBA
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2.1 Lenbie u 1poOHO-palIOHATbHbIE YPAaBHEHHS

2.2 HppanuonaibHuble ypaBHEHUS

23 Tpuronomerpudeckue ypaBHEHUs

2.4 [TokazarenbHbIe U JIOTapUPMUIECKHE YPaBHEHUS

2.5 Llenbie 1 pOOHO-palIMOHATILHBIE HEPABEHCTBA

2.6 UppannoHanbHble HEPABEHCTBA

2.7 ITokazarenbHbIe U JIorapuPMUIECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HEpaBEeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10  |YpaBHeHus, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 |Marpuua cuctemsl IMHEHHBIX ypaBHEeHUH. OnpeneanTesb MaTpULIbl

3 QOyHKIUYU U TpapuKu

3.1 Oynkuus, cnocodsl 3ananus ¢yHkuuu. ['paduk QyHkiumn. BzanmHo oOparHble
bynkuun. YerHsle u HeueTHble GyHKIMU. [lepruoandeckue GpyHkumuu

3.2 OOGnacte ompeneneHuss U MHOXKECTBO 3HaueHU ¢yHkumu. Hynu ¢QyHkuumu.
[IpomexyTkn 3HakomocTosHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
MaxkcuMyMbl 1 MUHUMYMBI QyHKIuM. HanOombliee M HauMmeHbllee 3HAUYCHHE
(GYHKIMM Ha IPOMEKYTKE

33 CrenenHass (yHKIMSI C HaTypajJbHBIM M IIETBIM TOKa3areneM. Ee cBoicTBa u
rpa¢uk. CBoiicTBa U rpagMK KOpHS N-0i CTeNeHn

3.4 Tpuronomerpuyeckue GpyHKIMU, X CBOHCTBA U TpaduKH

3.5 [TokazarenbHas u norapupmuyeckas GyHKIIMH, UX CBONCTBA U rpapuKu

3.6 Toukn paspbiBa. AcuMmMnToThl rpadukoB ¢yHkui. CBolicTBa (QYHKIMIA,
HENPEPBIBHBIX HAa OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS TIOCIEI0BATENIbHOCTEH

3.8 Apudmernueckas u reomeTprueckas mporpeccuu. @opmyia CI0KHbBIX TPOLEHTOB

4 Hauana maremarnueckoro aHanusa

4.1 [IpousBonnas pynkuuu. [IpousBoaHbIe aeMeHTApHBIX (QYHKINH

4.2 [IpumeHeHre NPOM3BONHOM K HCCIENOBaHHUIO (DYHKIUI Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkieHre HanOobIlero 1 HaMMEHBIIEro 3HaYeHUs (PyHKIIMK Ha
OTpe3Ke

43 [TepBooOpaznas. UaTerpan
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5 MHoecTBa U JIOTUKa
5.1 MHoxecTBO, onepaluu HajJ MHOXecTBaMu. [luarpamMmel Diiniepa - Benna
5.2 Jloruka
6 BeposaTHOCTh U cTaTucTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposaraocTb
6.3 Kombunaropuka
7 I'eomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ U MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpPXHOCTU BpalllEHUS
7.5 KoopauHnats! 1 BEKTOPBI
4. OFBEM YYEBHOI'O ITIPEJIMETA Y BUJIbl YYEEHOM PABOTBI
Bua yueOHoii padoThI O0BeMm B yacax
Oo0bem yueonoro npeamera OYIIn.04: Maremaruka 340

B TOM YHUCJIC:

YK.04.01 Aaredpa u Ha4yaJ1a MATEMaTHY€CKOI0 aHAJIN3a

OcHOBHOE CcoJIep>KaHHE: 142
— VYpok 62
— IIpakTnueckue 3aHATHA 80
[TpodeccnonanbHO-OpUEHTHPOBAHHOE COZIEpKaHUE (Co/lepiKaHne
MPUKJIAIHBIX MOJTyJIEH): 14
Ypok 8
[IpakTrueckue 3aHATHS 6
YK.04.02 I'eomeTpus
OCHOBHOE COJIEp/KAHUE:! 112
Ypok 46
IIpakTHueckue 3aHATHS 64
[TpodeccrnonanbHO-OPUEHTUPOBAHHOE CO/IepKaHKe (Coaep KkaHue 10
MPUKJIATHBIX MOIYJIEH):
Ypok 6
[IpakTuueckue 3aHATUS 4
YK.04.03 BeposiTHOCTb U CTATUCTHKA
OcHOBHOE coJIep>)KaHHE: 40
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— VYpok

22
— IlpakTuyeckue 3aHIATUSA 18
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKe (Comep kaHue 4
MPUKIIAIHBIX MOJTyJIEH):
— VYpok 2
— IlpakTudeckue 3aHATUA 2
OVYIIn.04: MaremaTuka
Kouncynbranuu (nepe 3K3aMeHOM) 2
CamocrositenbHas pabora (Bcero) 12
IIpomeskyTouHnas arrectanus B gopme IK3aMeHa 4
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5. TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O TIPEIMETA OVILII 04 MATEMATHKA (YTJIYBJIEHHBIA YPOBEHbD)

Ne HaumenoBanme
/i pa3aesoB M TeM
yueOHOro
npeaMeTa

0Oo0nem
4acoB

Couepmanne yqe6H0r0 MartrepuaJjia u (l)Ole)l OpraHu3anuu AeATCJIbHOCTH

ob0yuamommxcs

OcHOBHBIE BH/IbI 1eSIT€IbHOCTH 00yYAIOIINXCS

Koncynbranus

KOHCYHLTE[HI/I?I nepea 9K3aMEHOM

CamocrosiTenbHas padoTa

TloaroroBka K sK3amMeHy

Pabora ¢ KoHCmekTamMH, Yy4eOHOW W  CIICIIHAIBLHON
HPKOHOMHYECKOH JHUTeparypoir (mo maparpadam, TriIaBaM
y4eOHBIX IOCOOUH, yKa3aHHBIM MPEIOIaBaTeNIEM).
[ToaroroBka K NMPakTUYECKUM 3aHSATHAM C HCIIOJIb30BAHHEM
METOOAUYCCKHUX peKOMeHL[aHI/Iﬁ npenoaaBaTeiisd, BbIITOJTHECHUE U
oopMIICHHE TIPAKTHYECKUX PadoT.

BeimosHeHe TOMaIIHUX 3a/JaHuH 10 pasey.

[TpumepHas TeMaTHKa JOMAIIHUX 33IaHUHN 110 pa3eny:
Pemenne 3amad Ha HAaxOXICHUE IPOM3BOAHBIX (YHKIHH
ucronb3ys npasmia quddepennuponanns. Pemrenne 3axad Ha
HAaXOXJCHWE  IPOM3BOMHBIX  OJJIEMEHTApHBIX  (DYHKIHH.
Pemenne 3amauy Ha HaXOXXAEHHE YITIOBOrO KO3(QHIHEHTa
KacaTtelbHOM K rpaduky ¢yHkumu. Pemenne 3amau Ha
COCTaBJICHUE ypaBHEHHs KacaTelbHOW K rpaduky (yHKIUH.
Pemienne 3a1a4 Ha HaXOKAEHHE IPOMEKYTKOB MOHOTOHHOCTH
(byHKINH.

Pemenne 3amau Ha HaxXOXJICHHE OJKCTPEMyMOB (YHKIHH.
Pemmenue 3a1a4 Ha HAXOXKA€HNE HAMOOBIIETO M HAMMEHBIIIETO
3HaueHHH ¢yHknun. MccnenoBanme QyHKOMH NMPU TOMOIIN
MPOM3BOJIHOM U MOCTpOEHHE X rpadukoB. PenreHne 3axaq Ha
HaxOXJeHWEe  TepBoOOpasHbIX  (QYHKOMHA.  Bbruncienne
MHTETpaJoB. PelneHne 3agad Ha HaXOXICHHE IUIOMIAneH
KPUBOJIMHEHHBIX Tpareuui.

IMonck uHpOPMAIMHU TI0 TEME C MCHOIB30BAHUEM PA3IMIHBIX
TEXHOJIOTUM TTONUCKA;

Coop, cucremarunzanusi, n3ydeHue 1 opopMIICHHE MaTepraa;

Br16op hopMbI pecTaBICHUS MaTepralia: KOHCIICKT,
Joknaa, pedepar, razeTa, cce, Mpe3eHTalus, OyKIeT, IIakar,
cxema, TabJuIa, CaT U T.1.

IIpomesxyTouHast
aTTecTanys B popme
JK3aMeHa
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Bceero:

| 15 |

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA YK.04.01 AVITEBPA 1 HAYAJIA MATEMATHYECKOI'O

AHAJIU3A

Ne H;;I;r;g:l;a::; Obnen | COAEPKAHHE y1eGHOr0 MaTepuaia i popMbI OPraHU3ALMM AESITeNLHOCTH
n/m p ob0yuamommxcs OcHOBHBIE BH/IbI 1eSIT€IbHOCTH 00yYAIOINXCS

yueOHOro 4acos

npeaMera
Pa3zgea 1. Anreopa
1.1 | Yucaau 24/8 | Ypok

BbIIUCTEHUSL. 1. PanmonansHele aucna. [IponeHTsL. OnepupoBaTh MOHATUAMH: PAlUOHAIBHOE YHCIO, OECKOHEYHAs

Hatypansabie u niensie yncia. OOBIKHOBEHHBIC U IECATHIHBIE TpOOH,
OeckoHeuHBIe Ieproandeckue apobu. [Ipumenerne npobdeit n
TIPOIICHTOB JUTS PEIICHUS MPUKITATHBIX 3a7a4 M3 Pa3IMIHBIX OTpaciei
3HAHUW U PEATbHOU KU3HMU.

nepuoanvccKas ,I[p06b, MPOLUCHTHI;

2. JelictButenbHble 4yucia. PalmoHanbHble M UpPpalMOHAIBHBIE 4YHCIIA.
Apudmernueckue omnepaiyu ¢ ACHCTBUTCIBHBIMUA YHCIaMUA. MOIyIb
JIEWCTBUTENIBHOTO YHCIIA U €r0 CBOWCTBA.

WppanuonanpHoe u JIEHCTBUTENIBHOE YUCIIO; MOZYJIb
JICHCTBUTENIPHOIO YHCIIA; HCIONb30BaTh ATH MOHATHA IPH
MPOBEJICHUH PACCYKICHUI U J0Ka3aTeNbCTB, NPUMEHITh IpOOH U
HOPOLEHTHl OIS PpEIICHUs MNPHUKIAIHBIX 3aJad W3 paslIUIHbIX
oTpacieil 3HaHWU W peanbHON kM3HH. CBOOOTHO ONEPUPOBATH
MOHATHSAMH: PallMOHAIbHOE YHUCIIO0, OECKOHEUHas NEepUOAMYecKast
JIpoOb,  TPOLEHTHI, HPPAIMOHAIPHOE  YHCIIO,  MHOXECTBa
palMOHAIBHBIX u JEeMCTBUTENBHBIX qHceln, MOJyJIb
JIEHICTBUTENLHOIO YHCIA.

3. Apudmernueckuii KOpeHb HATYPAIbHOH CTETIEHU U €0 CBOIICTRA. dopMynHupoBaTh, 3alKCHIBATh B CHUMBOJHMYECKOW (opme u
WCIIOJIb30BaTh CBOWCTBA KOpPHA N-OM  CTENEHU A
npeo0pa3oBaHUs BEIPAKEHUH.

4. CreneHp ¢ palliOHANIBHBIM U IEHCTBUTEIBHBIM MToKa3aTesiMu. CTenieHs | @OpMyInpoBaTh  ONpEAeNieHHe CTENeHH C  paluoOHAIbHBIM

C palMOHAaJbHBIM T[IOKa3aTeJeM M €€ CBOWCTBAa, CTENEHb C
JIEUCTBUTEIILHBIM MOKa3aTEJIEM.

mokasareseM. BrInoaHATs mpeobpa3oBaHKs YUCIIOBBIX BRIPAKEHHH,
COJIEpIKAIMX CTENEHH C PALIHOHAIIBHBIM TTOKa3aTeNeM.

5. Jlorapudm uncna. CoiicTBa torapudma. [JaBatb onpenenenue jnorapudma yucia. HMcrmonp3oBars cBoicTBa
norapu(mMoB U1 IpeoOpa3oBaHus JOrapu(PMUIECKUX BBIPAKECHUH.

6. JecaTudHbie U HaTypalbHBIE JIOTapU(MBL. JlaBatb ompejienieHue JeCATHIHOTO U HATypaIbHOTO JIoTapudma.

7. IIpodeccnonalibHO OPHEHTHPOBAHHOE COJAEPIKAHME: JlaBaTh ompeneneHus CHHyca, KOCUHYyCa, TaHM€HCa U KOTaHTeHCa

CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOI'O apryMmeHTa.

YHCJIOBOI'O apryMEHTa,

59




CI/IHYC, KOCHHYC, TAHI'€HC, KOTAHI'CHC YHUCJIOBOI'O apryMEHTa.

,Z[aBaTI) OINpCACIICHUA CHUHYCA, KOCUHYCA, TAHI'CHCA W KOTAaHI'CHCA
YHCJIOBOI'O apryMEHTa,

9. ApKcuHYC, apKKOCHHYC 1 apKTaHT€HC YHCIIOBOTO apryMEHTA. JlaBaTh ompeneneHus apKCHHyca, apKKOCHHYyCa W apKTaHTEHCa

qHca.

10. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJleP:KAHME. OnepupoBaTh TMOHATHUSAMH: KOMIDIEKCHOE UHCIIO H
KomrmiekcHble uncia. Apudmerndeckne onepanyuy ¢ KOMIUDIEKCHBIMH | MHOXKECTBO  KOMIUIEKCHBIX — uucesn.  IIpeacraBisTh
yuciamMu. AnreOpandeckass U TPUTOHOMETpUYEcKas (GOPMBI 3allUCH | KOMIUICKCHBIE qycia B anredpanyecKoi u
KOMILJIEKCHOTO YHCIIa. TPUTOHOMETPUYECKOH ¢dopme. BeimonsATh

apu(pMeTHYeCKHe ONepaluy ¢ HUMH.

11. N3o6pakeHne KOMIUIEKCHBIX YHCENT Ha KOOPAWHATHON TIUTOCKOCTH. | M300pakaTh KOMIUIEKCHBIE YHCIa Ha KOOPIAMHATHON IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oif creneHu U3 KOMILUIEKCHOTO YHCIA. [Mpumensats ¢opmyny MyaBpa U moiydaTh MpPEICTaBICHHE O

KOPHSIX N-0H CTENEH! U3 KOMIUIEKCHOTO YHCIIA.
12. [lpuMeHeHNEe KOMIUICKCHBIX YHCEN MJsl pelieHus (U3MYECKHX | | 3HAKOMUTHCS C MPUMEPaMH ITPUMEHEHHs] KOMIUIEKCHBIX YHCEIT AJIS

TCOMETPHUUICCKUX 3a7ay.

peuICHUs rcOMETPUICCKUX U (I)I/I3I/I‘IGCKI/IX 3aaa4.

HpaKTI/I‘leCKOC 3aHATHE

13.

[IpuMeHeHHe TPHU3HAKOB JEIMMOCTH LENbIX Yucel, HauOonbliuili | OmepupoBaTe MOHATHSAME: HATypalbHOE W IEJI0e  YHCIO,
o6muit nemurens (nanee - HOJI) n nHanmenblnee o61ee KpaTHOE (IATIEE | MHOXKECTBO HATYPAIbHBIX H IEIbIX Yncen. CIonbp30BaTh NPU3HAKH
- HOK), octaTtkoB nmo Moay:to, anroputMma EBkiinia uist pemeHus 3aiad JETMMOCTH IIeNBIX 9HCeN; ocTaTku mo moxymio; HOJ[ u HOK
B LCJIBIX HHCIIAX. HATypaJbHBIX YHWCEIN; alNropuTM EBKIMOa U1 pemieHus 3amad.
3anuchiBaTh HATypajbHbIE YHUCIA B PA3IMYHBIX TMO3UIIMOHHBIX
CHUCTeMaxX CUHCIICHHUSI.
14. Crenenb ¢ 1enbM TokazaTteneM. buHom HproTona. Mcmonb3oBanue | 3HATh ONpe/eeHHe U CBOMCTBA CTEMEHH C IENBIM MOKa3aTelIeM.
MOAXOJAIIeH (QOPMBI 3amMHUCH JEHCTBUTENBHBIX YHUCET JJIST PEISHHs
MPAKTUUECKUX 3aJ1a4 U MPEJCTABICHUS JAHHBIX.
15. [IpubmmxeHHble BRIYHCICHHUA. [IpaBuia OKpyTJieHHs, NpuUKuAKa u | Vcmonb30BaTh MpHONMKEHHBIC BEIYUCICHHS, TIPABIIIA OKPYTICHHS,
OIICHKA Pe3yJIbTaTa BEIYUCICHHA. MPUKHUIKY U OLEHKY Pe3yJIbTaTa BEIYUCIICHHH.
16. IIpodeccuonaabHO OPHEHTHPOBAHHOE COAEPKAHNE: 3HAKOMHTBHCS C IPUMEpPaMH TPUMEHEHHUST KOMITJIEKCHBIX YUCEIT ISt
MPUMEHHUTh KOMIUIEKCHBIE YHCIIa TSl pelIeH s 3a/1a4. peIIeHHs TEOMETPHUCCKUX U (PU3MUYSCKUX 3a1a4.
1.2 | YpaBHeHus u 34/18 | Ypok
HEpaBeHcTBa. 17. Tox/IeCTBa M TOXIECTBEHHBIE PEOOPa3OBaHus. YPaBHEHHE, KOPEHD
ypaBHEeHWs. PaBHOCWIIBHBIE YpaBHEHUS U ypaBHeHHs-chenctBus. | OnepupoBarh NOHATUSAMU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
HepaseHncTBo, pelieHue HepaBEeHCTBA. PaBHOCHWIIBLHBIC YPaBHEHUS U YpaBHEHUS-CIIEJICTBUS, PABHOCUIIHHBIE
HEPABEHCTBA,
18. OCHOBHBIE METOABl pEIICHHUs IeNbIX © APOOHO-palMOHANBHBIX | OmepupoBaTh MOHATHAMH MHOTOWIEH OT OJHOH MMEPEMEHHOM, eTo

YpaBHEHMH U HEpaBeHCTB. MHOrOWIEHBl OT OJHOM NEpeMEeHHOIl.
Jlenenne MHOrodjeHa Ha MHOTO4YIEH C ocTaTkoM. Teopema besy.

KOPHH;, TMPUMCHATH JACJICHUE MHOTOWICHA Ha MHOTOWICH C
OCTaTKOM, TCOpEMY. Be3y " TeOpEMy Buera JUIA pelICHUs 3a/1a4.
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Muorousiens! ¢ uensiMu koadduientamu. Teopema Buera.

19. Pemenune cucteM nuHENHBIX ypaBHeHU. MaTpuna cucteMsl IuHeHHbIX | OnepupoBaTh MOHATHSAMM: CHCT€Ma JIMHEWHBIX YypaBHEHHI,
ypaBHeHHHA. OnpeaenuTess MaTpUIb 2 X 2, €r0 TeOMETPHUYECKUI CMBICIT | MaTpHLA, ONIPEAEIUTEh MaTPHILBL. Mcronb30BaTh CBOMCTBA
U CBOMCTBA, BBIYMCIECHHME €0 3HAYEHHs, NPMMEHEHHME ONMpENENNTENs | onpenenuress 2 X 2 JUI BHIYUCIECHUS €r0 3HAYEHMs, IPUMEHATh
JUISL pETLICHUS] CUCTEMBI JIMHEHHBIX ypaBHEHHH. OTIPEICTUTEIH ISl PEILICHUS] CUCTEMBI JIMHEIHBIX YPaBHEHHUH.
20. CucteMa U COBOKYNHOCTh yYpaBHEHUH M HepaBeHCTB. PaBHocuibHble | OmepHpoBaTh MOHATHUAMU: CUCTEMAa M COBOKYNHOCTh YPAaBHEHHH U
CHCTEMBI U CHCTEMBI-CIIEACTBYSL. PaBHOCHIIbHBIC HEPABEHCTBA. HEPABEHCTB; PEIICHNE CHCTEMBI MIIH COBOKYITHOCTH; PAaBHOCHIIbHBIE
CHCTEMBI U CHCTEMBI-CIIEICTBHSL.

21. YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH. BreiOupates cmoco®  pemieHHs ~ ypaBHEHHH W HEpPaBEHCTB,
COJIepKAIIX MOIY/IH U TapaMeTphl

22. HppanyoHnanbHble ypaBHEHHUS. HaxonuTps pemieHuss uUppalMOHAIBHBIX YpPaBHEHHUH C IMOMOILBIO
PaBHOCWIIBHBIX TIEPEXO0/I0B WIIN OCYIIECTBIISI IPOBEPKY KOPHEH.

23. OCHOBHBIE METOABl PpEIICHHWS HPPAlMOHANBHBIX ypaBHeHMH | | Pemate uppannoHaibHbIE M KOMOWHHPOBAHHBIC YpaBHEHHS U

HEPaBEHCTB HEPaBEHCTBO, C TOMOIIBIO PABHOCHIIBHBIX IIEPEXOI0B.
24. [IpeoOpa3oBaHKsi YHCIIOBBIX BBIPAKEHUH, CONEpIKAIIMX CTENEHH M | BBIMONHATH NpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, COAEPIKALINX
KOpHH. CTEICHHU C palMOHAJIbHBIM I10Ka3aTEeJIeM.

25. [ToxazaTenpHBIE ypaBHEHNS. Hcnonp30BaTh U(POBBIE pecypehl ISl ITOCTPOCHUS rpaduKa
MOKa3aTeIbHONW (QYHKIINY U M3ydeHus e€ cBoicTB. Haxomuts
peLICHNUs TOKa3aTeIbHBIX yPaBHEHHH.

26. OCHOBHBIE METO/IbI PELICHUsS T0Ka3aTeIbHBIX YpaBHEHHH U HepaBeHCTB | [[puMeHSATh CBOWCTBAa MOKaszaTeIbHOW (YHKIMH K PELICHHUIO
MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

27. Jlorapudmudeckre ypaBHCHHUS. HaxomuTs pemeHus 1orapuMIUIecKix ypaBHEHUI

28. OCHOBHbBIE METO/IbI PELICHUS JTOTapU(PMHUIECKUX YPABHEHHUI. Haxoauts pemeHust norapupMHYECKHUX YPaBHEHHH C IOMOIIBIO
PaBHOCHJIBHBIX MIEPEXO0B MM OCYIIECTBIISIS IPOBEPKY KOpHEH

29. OCHOBHBIE METO/IbI PELICHUS JOTapu(pMUIECKUX HEPABEHCTB. [TpumensiTh cBOMCTBA JorapuGMUUecKkoil GYHKIHH K PEIICHUIO
JorapupMHIECKUX HEPABEHCTB.

30. OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI. [TpuMeHsATh OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJIBI ISt
peoOpa30BaHMs TPUTOHOMETPUIECKUX BBHIPKECHHH.

31. I[IpodeccuonaibHO OpHEHTHPOBAHHOE CO/IEPKAHHE: [MpumenaTh GOPMYITBI TPUTOHOMETPUH [UIS PEUICHHUS OCHOBHBIX

OCHOBHBIE METOJIBI PEIICHUS] TPUTOHOMETPHUYECKIX YPaBHEHHI. TUTIOB TPUTOHOMETPHUIECKHX YPaBHEHHH.

32. OCHOBHBIE METOJIBI PEUICHUS TPUTOHOMETPHUECKUX HEPABEHCTB. [TpumensaTs GOpMyNBI TPUTOHOMETPUH JUIS PELICHHS OCHOBHBIX
TUTIOB TPUTOHOMETPHUIECKUX YPaBHEHHH.

33. OT0Op KOpHEH TPUTOHOMETPUUYECKMX YpaBHEHHMH ¢ moMoOmbIo | Pemars TpUrOHOMETpUYECKHE YPaBHEHUS W OCYLIECTBIISTH

TPUTOHOMETPUYECKON OKPYHKHOCTH.

0TOOpP KOpHEH C MMOMOIIBI0 TPUTOHOMETPHUECKON OKPY>KHOCTH.

IIpakTHyeckoe 3aHsiTHE
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34.

Pemenre noka3atenbHbIX ypaBHeHI/Iﬁ

HaXOHI/ITb peuIeHu 1MoKa3aTeJIbHbIX ypaBHeHHﬁ.

35. Pewenne norapuMuueckux ypaBHEHHN
36. IIpeobpazoBaHe TPUTOHOMETPHIECKUX BBIPAKECHHUH. [TpumensaTh (HOPMYINIBI TPUTOHOMETPHUH [UIS PEIICHHS OCHOBHBIX
THUIIOB TPUTOHOMETPHUUECKHUX yPaBHEHUN

37. IIpodeccnonaabHO OPHEHTHPOBAHHOE COACP/KAHNE:

Pemienne TpUroHOMETpUUECKUX YpaBHEHUI. CBoOOHO  omepupoBaTh  MOHSATHEM:  TPUTOHOMETPUYECKOE
ypaBHEHHE, MPUMEHSATh HEoOXOoAuMble (OPMYJIBI JUIS pELICHHS
OCHOBHBIX THIIOB TPUTOHOMETPHUYECKNX YPaBHEHUH;

38. Pemienne TpuroHOMeTpUYECKUX HEPABEHCTB.

39. OCHOBHBIE METO/BI PELICHUsI CHCTEM KOMOMHUPOBAaHHbIX YPaBHEHUH. HaxomuTe  pemeHuss cHCTEM UM COBOKYIHOCTEH  LIENBIX
OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYTTHOCTEH palluOHANBHBIX, | PAllHOHAIBHBIX, UppalMoOHAIbHBIX, MOKAa3aTeIbHBIX u
UPPAaOHATBHBIX, TIOKA3aTENbHBIX U JOTapU(PMHUIECKUX YPABHEHUI. norapu(p)MUYECKUX YpaBHEHUH U HEPABEHCTB.

40. PemeHne mnpuknagHeIX 3a4ad4 ¢ MOMOIIBIO CHCTEMBI JTHHEHHBIX
ypaBHeHHH. VccenoBanue ocTpOEHHON MOJETH € TIOMOIIBIO MaTpHI]

Y OTIpEJEIINTEINCH.

41. Pemienne noctpoeHne MaTeMaTHuECKUX MOJIENIEH peanbHON CUTyaluu ¢
[IOMOLIbI0 ypaBHEHUN U HepaBeHCTB. lIpuMeHeHue ypaBHEHUU U
HEpaBEHCTB K PEIICHUIO MaTeMAaTHUECKUX 3a]a4 U 3a/1a4 U3 PA3TUUHBIX
obJnacTel HAyKW ¥ pealbHOM JKU3HH.

42. [IpuMeHeHne ypaBHEHHMH, CHCTEM M HEPAaBEHCTB K penieHuro | [IpuMeHATh CHCTEMBbI YpaBHEHMH K PEIICHUIO TEKCTOBBIX 3ajad U3
MaTeMaTHYeCKUX 3a7ad W 3aJad M3 Pa3iIWdYHbIX oONacTell HAyKW M | pa3NU4YHbIX  oOjacTed  3HAaHMH W PEAIbHOH  JKH3HH;
peanbHOM KU3HHU, HHTEPIPETals HOIyYeHHBIX Pe3yIbTaTOB. HHTEPIPETHPOBATH ITOJTyUYEHHBIC PEIICHHS.

1.3 | ®yHkuuu u 18/8 | Ypok
rpapuku 43. Oynknus, crocoOsl 3axanus GyHKIHK. B3aumuo oOparnble GyHknuu. | OmnepupoBaTh MOHATHSIMU: (QYHKIHS, CIIOCOOBI 3aaHusl (QyHKINY;
Komnozumus ¢yukmuit. ['paduk GyHKIHH. B3aMHO OOpaTHBIC (YHKIHMH, KOMHIO3WIUS (QYHKIWHA, Trpaduk
byHKIAN

44. CaoiictBa (yHkuuu. OOnacTb ONpeieseHus ¥ MHOXKECTBO 3Ha4deHWi | OmnepupoBaTh MOHATHSAMHU O0JACTh ONpEAEICHHS U MHOXECTBO
¢ynkuun. Hynu ¢ysknum. [IpoMexyTky 3HaKOMOCTOSTHCTBA. UeTHbIE U | 3HAUSHUI (hyHKIHH, HYJH ¢byHKIMY, MPOMEKYTKH
HeueTHble (QyHkuuu. [lepuoamdeckne ¢GyHkuuu. [IpomexyTku | 3HAKOMOCTOSHCTBA. BBIMONHATE 3jeMEeHTapHbIE IpeoOpa3oBaHuUs
MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl W MHMHUMYMBI (yHKOuu. | rpapukoB ¢yHKOuA. 3HaTh M yMETh JOKa3bIBaTh YETHOCTH WIIU
Hawubonbree n HanMeHbIIee 3HaYeHUS (YHKIIMN HA TIPOMEKYTKE. HEYETHOCTh  (YHKIMH, NEPHOAWYHOCTh (YHKIMH HaXOJUTh

MPOMEXXYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMbI 1 MUHUMYMBI
¢GyHKIMH, HanOonbllee W HaWMEHbIIee 3HaueHHe (QYHKIUU Ha
MPOMEKYTKE.

45. Jluneiinast,  kBagpatuyHas W JpoOHo-TMHeHHas — QyHKiuH. | OnepupoBaTh MOHATHAMU: JHMHEHHAas, KBaApaTW4HAs, JpOOHO-
OneMeHTapHOE UCCIIeI0OBaHNE U TOCTPOCHNE MX TPaPHKOB. JTUHEHHAas U CTeTleHHas (QyHKINN.

46. CreneHHasi (QyHKIMS C HaTypaJlbHBIM M LeJbIM TI0KasareneM. Ee | @opMynupoBaTh W WUIIOCTPHPOBATh rpauyeckd CBOHCTBA
cBoiictBa u rpaduk. CBolicTBa M rpauk KOpHS N-Oi CTENEHW Kak | JMHEWHOW, KBaJpaTHYHOH, JPOOHO-IMHEHHOW W  CTEeNeHHOU
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(yHKIIMM OOpaTHOM CTEIEHH C HATYPAIBHBIM [T0Ka3aTeIIEM.

¢yHKUUH. 3HATH ONpEACICHUE W CBOHCTBA CTCICHU C IICIBIM
IOKa3aTeJIeM.

47. IlokazarenpHass u norapupmudeckas (QYHKIMH, WX CBOWCTBa U | Mcmomb3oBaTh LMGPOBBIE pecypchl Uil IIOCTPOCHUsS rpaduxa
rpadukn.  Mcnonssoanne rpagukoB  GYHKIMI U PLICHHS | mokasaTebHOH (YHKIMH M H3ydeHHs eé cBoicTB. CTPOUTH rpaduk
YPaBHEHHH. norapudMuYecKol (QyHKIMM Kak OoOpaTHOH K MOKa3aTeJbHOH U

HCTIONb30BaTh CBOMCTBA JIOrapu(pMUIECKON (DYHKIMHN JUIS pEIICHUS
3agad. [IpuMeHATs CBOWCTBA IMOKA3aTEIBFHON M JIOTapUPMIIECKON
GYHKIMH K pEIICHWIO IIOKa3aTeNbHBIX M JIOTapH(YMHUECKHX
HEpaBEHCTB.

48. Tpuronomerpudeckas OKpy>KHOCTb, OTIpeJIe/ICHUE Pemathe TpUroHoMeTpUUECKHE YPaBHEHUsSI M OCYIIECTBIATH OTOOP
TPUTOHOMETPUUECKHUX (DYHKIIUH YHCIIOBOTO apryMEHTA. KOpHEH C HOMOIIBIO TPUTOHOMETPHIECKOH OKPY KHOCTH.

49. IIpodeccuonalibLHO OPHEHTHPOBAHHOE CO/IEPKAHME: Hcnonp3oBaTh mU(POBBIC pPeCypchl Ui MOCTPOCHUS TpaduKoOB
TPUTOHOMETpUUECKHE QYHKIIMHU, X CBOMCTBA U TPaUKH. TPUTOHOMETPUYECKHUX (PyHKINH 1 U3ydeHHS UX CBOWUCTB.

50. Tpuronomerpudeckne GyHKIUH, UX CBOWCTBA U IrpaduKy. Hcnonb3oBaTh 1U(POBBIE pecypechl Uil TOCTPOCHUS TI'padHUKoB

TPUTOHOMETPUUECKUX (PYHKINH U U3yUEHHsI UX CBOMCTB.

51. I'pacuueckue METObI PELICHUS yPAaBHEHHI 1 HEPABEHCTB.

I'pacdmueckre MeTOIbI pelieHus 3a4a4 ¢ ITapaMeTpaMu.

HpaKaneCKoe 3aHATHE

52. IIpodeccnoHa/IbHO OPUEHTHPOBAHHOE COJAEP KAHMeE:
3JIeMEHTapHbIe IpeoOpa3oBaHus rpadMKoB QYHKIHA.
53. I'paduk komnosunuu ¢pyHkmii. ['eomerpuueckre 00pas3bl ypaBHEHHH U
HEpaBEHCTB Ha KOOPJMHATHOM IJIOCKOCTH. Crpoutb rpadyKM  KOMIO3MLIMHM (YHKIHMH C  IOMOIIBIO
9JIEMEHTAPHOTO HCCJICJIOBAHUSI W CBOWCTB KOMIIO3MIMH JIBYX
dyHKLmii;
54. Pewenne 3amay. @OyHKUMOHAIbHBIE 3aBUCUMOCTH B  pEalbHBIX
nporeccax u sBlIeHUX. [’ paduKu peanbHbIX 3aBHCHMOCTEH.
55. Pewrenue npukianHbix 3aaad. Mcnosiap3oBanne rpaMKoB QYHKIMN TS
MCCJIEJIOBaHMS NIPOLIECCOB M 3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MPU
PELICHUH 33/1a4 U3 JIPYTUX YYeOHBIX MPEAMETOB U PeallbHOM KHU3HU.
Hauana 30/16 | Ypok
1.4 | maremaririecko 56. ITocnenoBaredbHOCTH, CIOCOOBI  3aJaHMs  TOCIEAOBaTeNbHOCTEH. | OnmepupoBaTh HOHATHIMM: OCIENOBATEIFHOCTD, CIOCOOBI 3aaHNs
T'O aHaJH3a. o .
Merto MareMaTH4ecKod WHIYKIUH. MOHOTOHHBIE M OrpaHUYEHHBIC | [OCIIEI0BATEIILHOCTEH; MOHOTOHHEIE u OrpaHUYEHHbIE
IOCIIEIOBATENBHOCTU. VICTOpHsl BO3HMKHOBEHUS MATE€MaTHYECKOTO | yjocieoBaTenbHOCTH, HCCIENOBaTh  MOCIESAOBATENILHOCTH Ha

aHaau3a Kak aHajn3a 0ECKOHEYHO MAaJbIX.

MOHOTOHHOCTBb U OTPaHUYCHHOCTb.
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57. Apudmernueckas 1 reOMeTpUUECKast IPOrPECCHH. JaBath omnpexeneHue apu(METHUYECKOH M T'€OMETPHUUYECKOM
MPOTPECCUH.

58. Beckoneuno yOrpIBaromas reomerpudeckas mporpeccus. Cymma Jlokas3pBaTh CBOiicTBa apU(METHYECKOH ¥ T'eOMETPHICCKOU
OeckoHeuHO yOBIBaOMIeH TeOMeTPIYeCKON Tporpeccun. JINHEHHbIH 1 [IPOrPECCUN, HAXOIUTh CYMMY YJIEHOB IIPOIPECCUH, & TAKIKE CYMMY
SKCHOHEHIMANbHbIH pocT. Hucno e. @opMysa cI0KHBIX IPOLIEHTOB. YJICHOB OECKOHEYHO YOBIBAIOLIEH TeOMETPUIECKOH IPOTPECCHH.

59. HenpepriBable ¢yHKINM M BX cBoiicTBa. Touku paspeiBa. CBoiictBa | OmepupoBaTh HOHATHAMHA: (GYHKIWS HEMpPEpHIBHAs Ha OTpe3Ke,
(yHKIMI HENPEPBIBHBIX HA OTPE3KE. TOYKa pa3peiBa (YHKOWH, acUMNTOoTa Tpaduka (QyHKIHH.

[TpumeHnsTh cBOIicTBa HENPEPHIBHBIX (DYyHKUNMIT AT peIIeHus 3a/1a4.

60. AcuMOTOTHI rpaMKOB (DyHKLIHUH.

61. [IpousBoanast pynkiuu. Onpeneneuue. Ilepsas u BTopas nponsBoaHsle | OnepupoBaTh TOHATHSIMU: TepBasi W BTOpas INPOU3BOJHBIC
GbyHKIMH. ¢byHKINN;

62. Teomerpuueckuii U (U3NIECKUN CMBICT TPOU3BOAHOW. YpaBHeHue | [loHMMaTh (U3UUECKUN WM TEOMETPHUUSCKUI CMBICI IIPOU3BOIHOM;
KacaTeNbHOH K rpaduKy QpyHKIHM. 3aIlMChIBATH YpaBHCHHEC KacaTelbHOM. Hcnonws3oBaTh

reOMEeTPUUECKUN U (PU3NUECKHIA CMBICII POU3BOAHOMN JUISl pEILICHUS
3a7ad.

63. [IpowsBomHble 3neMeHTapHBIX (GyHKOWHA. IlpomsBomgHas CyMMBl, | BBIUMCISATE NpPOM3BOAHBIE CYMMBI, IIPOHM3BEICHUS, YaCTHOTO H
MPOU3BEACHHS U YaCTHOTO. CJIOKHOM (DyHKIIUH.

64. [TpousBoHAs KOMIO3UIMK QYHKIIHH. Crpoutb rpaduk  KOMOO3MIMKM  (GYHKOMH € TOMOIIBIO

3JIEMEHTapPHOTO UCCIIEOBAHUS U CBOUCTB KOMIIO3HIIHH.

65. [IpumeHenne TpPOM3BOMHON K  HcciepoBaHWIO  (QyHKIMH Ha | Vcmomb3oBaTh NPOM3BOJHYIO [UIS HCCIENOBaHMA (QYHKIMM Ha
MOHOTOHHOCTB M SKCTPEMYMBI. MOHOTOHHOCTb U 3KCTPEMYMEI.

66. HaxosxieHne HauOONBIIEro M HAaMMEHBLIETO 3HAUEHWH HempepbiBHOHM | Haxonute HamOosblliee W HauMEHblee 3HAueHHs (GYHKIHUN
(yHKIMH Ha OTpe3Ke. HETIPEPHIBHOH Ha OTpe3Ke, CTPOUTh Tpaduku (GYHKOIHHA Ha

OCHOBaHHH TPOBEIEHHOTO MCCIIEAOBAHNSI.

67. [lepBooOpa3Has, 0OCHOBHOE CBOWCTBO NepBo0Opa3HbIX. [lepBooOpasHble | OnepupoBaTh MOHSATHAMH: II€PBOOOpa3Hasi W ONpeNeNEHHBIN

3JIEMEHTAPHBIX QyHKIMiA. IpaBuia HaxoXIeHHs TTEPBOOOPA3ZHBIX unTerpan. Haxoauts nepeooOpasHbIe 3IEMEHTAPHBIX (QYHKIMH |
BBIYHCIIATH HHTErpat 1o popmyie Herorona— JleliOHua.

68. IIpogeccuoHaILHO OPHEHTHPOBAHHOE CO/IEPIKAHHE: [lonyyate mnpeacraBieHWE O 3HAYEHUM BBEJIEHUS TOHSTHS
Wuterpan. 'eomerpuyeckuii CMBICI HHTErpaa. HMHTErpajia B pa3BUTHH MAaTEMAaTHKH.

69. [IprmMeHeHne MHTErpaa s HaX0XKISHH TUIomanael mwiockux ¢uryp. | HaxoanTs mmomanu miockux (GUIyp ¢ MOMOIIBIO ONPeNeNéHHOTO
IlpumeHenue mHTErpaja JJis HaXOXKAEHHS OOBEMOB I'€OMETPUYECKHX | MHTerpana. HaxomauTh IUIomaad miockuX QUryp U o0bEMBI TE C
TEII. IIOMOIIBIO ONPENEIEHHOTO NHTErpalIa.

70. Juddepennnanbaple ypaBHeHHs. Maremarnueckoe Mopenuposanue | OnepupoBarh — HOHATHA U depeHInanbHble  ypaBHEHHS.

peaNbHBIX MPOLECCOB C MOMOIIBIO U (hepeHINATBHBIX YPaBHEHUH.

3HAKOMUTBCSI ¢ MaTEMAaTHYECKHM MOJISIMPOBAaHUEM Ha IpHMepe
muddepeHnanbHBIX YpaBHEHUI.
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IIpakTHuyeckoe 3aHsATHE
71. Hcnonp3oBaHue nporpeccuu Ajs pelieHus peaabHbIX 3a7au
MPHUKJIQJHOTO XapakTepa.
72. Meron uHTEpBAIOB U1 pelleHUs HepaBeHCTB. [IpuMeHeHre CBONCTB
HETIPEPHIBHBIX (pyHKIMH U1 permeHus 3aaad.
73. [IpousBoaHbIE SeMEeHTapHBIX QyHKUMI. [Ipon3BoHAs CyMMBI, Berauciaare npon3BOOHBIE CyMMBI, HMPOM3BEACHHS, YaCTHOTO W
IPOU3BENEHHS 1 YACTHOTO. CJIOKHOH (DyHKIIUH.
74. BbuuCIATE MPOU3BOJIHBIE CYMMBI, NPOM3BEJACHUS, YACTHOIO H
IIpousBoaHas cyMMBI, IPOU3BEACHUS U YACTHOTO. .
CJIOKHOH (DyHKIIUH.
75. [IprMeHeHMe TPOU3BOJHOM K HCCIIEJOBAaHUIO (PYHKITUHA Ha Vcnonp30BaTh NPOM3BOAHYIO [UIA HCCIEIOBaHWSA (QYHKIHH Ha
MOHOTOHHOCTB M SKCTPEMYMBI. MOHOTOHHOCTb ¥ SKCTPEMYMBI.
76. . Hcnonp30BaTh MPOM3BOAHYIO JUIA HAXOXICHHUS HAWIYYIIEro
Perenve npukmagHbIx 3amad. [IpuMeHerne mpon3BOAHON I HAXOXKICHHS
pELICHHUs B IPUKJIAJHBIX, B TOM YHCIIE COLUATBHO-IKOHOMHYECKHX,
HAMTY4IIEro pelieHrs B IPUKIIAIHBIX 3a/1a4ax, T ONpeeeHIs CKOPOCTH 1
. 3a7adax, U1 ONPENEeNICHHsS CKOPOCTH M YCKOpEHHs Ipolecca,
YCKOPEHHSI TIpoIIecca, 3a1aHHOTO (hopMyIIoi MM TpadiKOM. .
3aaHHOTO (HhOPMYIIOH MK TpadruKOM.
1. BbIUNCIIEHHE OIpPEIENeHHOr0 MHTerpana mo (opmyne Hprorona- | HaXoIuTh [epBooOpasHbIC SIEMEHTAPHBIX QYHKIMIA H BBIYUCIIATE
JleiiOHmIA. uHTerpan mno popmyne Herorona— Jleibumuiia.
78. [Tpumeps! peniennii AudGepeHInanbHbIX YPaBHEHHIH.
Bceero: 156
TEMATHUYECKOE INIAHUPOBAHUE YYEBHOTI'O INIPE/IMETA YK.04.02 TEOMETPUSA
No HaumeHnoBaHnue Oomne
23716108 1 TeM M Copep:xanue yueOHOro MaTepraJja 1 opMbl OPraHU3aLMH JeATeJIbHOCTH
n/m p o0y4arommxcst OcHoBHbIE BU/IbI /1€SITE€IbHOCTH 00y4YaIOLINXCS
yue0HOro 4aco
npeaMeTa B
Pasznen I'eomerpus
1. IIpsimble u 24/1 | Ypoxk OnpenensaTe IUIOCKOCTh KaK (UTypy, B KOTOPOW BHIMONHSICTCS
[JIOCKOCTH B 6 1. | OcHOBHBIE TOHATHSA cTepeoMeTpud. Touka, HOpsAMas, ILUIOCKOCTh, | IVTAHUMETpHs. Jlenmath MPOCTEHIINE JIOTHYCCKHE BBIBOABI U3
MIPOCTPAHCTBE

npocTpancTBo. [ToHsITHE 00 aKCHOMATHYECKOM MTOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIICJCTBUS U3 HUX.

aKCHOMAaTHKU IUIOCKOCTU. IIpuBOAMTE NpHUMEpBl  pPEalbHBIX

00BEKTOB, HeaTH3aIMeN KOTOPHIX SBISIOTCS aKCHOMBI T€OMETPHH.

Bzaumuoe PaCMoJIOKEHNUE MNPAMBIX B IPOCTPAHCTBE: MEPCCEKAIOIIUECCH,

Hcnonb3oBaTh AJI1 TOCTPOCHUSL CedyeHHul Meroa CJICaA0B, MECTOJ
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MnapajiyiCJIibHbIC U CKPCIIUBAIOIIUECCS IMIPSAMBIC. HpI/I3HaKI/I CKPCHIMBAIOIINXCA
MpsAMBIX.

BHYTPEHHEI0 IPOEKTUPOBAHMSA, METOA MepeHoca  CeKyliel
wiockocty. KinaccuduuupoBaTh B3auMHOE PACHONIOKEHUE TIPSIMBIX
B IIPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKaMH M IPUBOAS IPUMEPHI U3
peanbHOM JKU3HH.

[MTapannensHOCT MPSAMBIX M INIOCKOCTEH B MPOCTPAHCTBE: MapalIeNbHbIC
IpsIMBIE B IPOCTPAHCTBE, NAPAUIEIBHOCTD TPEX MPSIMbIX, APaJIIEIEHOCTD
MPSIMON U IJIOCKOCTH.

Jloxas3bIBaTh MpPHU3HAK O MAapayIeIbHOCTH MPSIMOIl M IIOCKOCTH;
CBOMCTBa MapaUIeIbBHOCTH NPSAMON U IUIOCKOCTH. JloKka3bIBaTh
TEOpeMy O CyIIECTBOBAaHMM M EAMHCTBEHHOCTU IapajuIeNbHOM
IpSIMOM, Mpoxosiell yepe3 TOuKy MPOCTPaHCTBA U HE JIeKallel Ha
JIpyrod nOpsMOH; JIEMMYy O NEPECEYeHUM IIJIOCKOCTH JABYMs
MapajuleIbHBIMA  TIPSIMBIMH; TEOpEMy O TpEX MapalIeIbHBIX
MPSIMBIX.

[MapannensHoOe U IEHTpPaIbHOE MIPOCKTUPOBAHKE, H300paxeHue Guryp.
OCHOBHBIE CBOMCTBA MAPAJUICIBHOTO TPOCKTHpOBaHUs. l300paxeHue
¢uryp B napajienbHOM NPOEKIUH. YTIIbI C COHAIIPABICHHBIMU CTOPOHAMH,
YTOJI MEXIY MPSAMBIMHU B IIPOCTPAHCTBE.

OOBACHATD, YTO HA3BIBACTCS MAPAUICIFHBIM W [EHTPATBHBIM
MPOCKTHUPOBAHUEM U KaK BBITIOJHIETCS MIPOCKTHPOBaHUE QUTYD Ha
IJIOCKOCT. Jloka3piBaTh CBOMCTBa rapaiebHOTO
mpoeKTHpoBaHUs. [lomydaTh TIpeACTaBICHHE O [EHTPAIBEHOM
MIPOSKTHPOBAHUH U 00 HCTOPUH PabOT IO TEOPUH TP CICKTHUBEIL.

[Ipocreifmue mpocTpaHCTBEHHBIE (QUIYPHl HAa IUIOCKOCTH: TETpa’p,
HapaJuleJIeIIIIIe ], TOCTPOSHUE CEYCHUH

IeprieHIUKYIAPHOCT MPSIMOM M INIOCKOCTH: NMEPIEHAUKYJISIPHBIC TIPSMBbIE
B IIPOCTPAHCTBE, MpsIMblE MAPAJLICIBHBIE U IEPHEHIUKYJSIPHBIE K
IUIOCKOCTH, IIPU3HAK NEPIECHIUKYIJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOpPEMa

Jloka3bIBaTh: TEeopeMmy, BBIPAKAOMIYIO MPHU3HAK
HNEepIEHANKYIAPHOCTH MNPAMOM U IUIOCKOCTH; TEOpeMy O
CYIIECTBOBAHMU U €IMHCTBEHHOCTH NPSMOW, MPOXOAALIeH depes

Y npsiMOr NEePIEeHANKYJISPHOH ILIOCKOCTH. OproronanbHoe JAHHYI0 TOYKY W TEPHSHIUKYJISIPHOW K JaHHOW IUIOCKOCTH.
TIPOCKTHPOBAHNE. IMTosyuath npejcTapieHre 06 OPTOrOHAILHOM ITPOEKTUPOBAHUH.
[MapauienbHOCTh  IUIOCKOCTEH: MapaiulelbHble IUIOCKOCTH, CBoiicTBa | KiraccuduuupoBaTh B3auMHOE PacIioNOKEHUE IPSIMOI U IIOCKOCTH

napajjieJIibHbIX INTOCKOCTEH.

B TIPOCTPAHCTBE, MPHUBOAS COOTBETCTBYIOUINE NpPUMEpPHl U3
peanbHON ku3HU. POPMyNIHPOBATH OMpPENETICHUE MapalielbHbIX
OpSMOM W INIOCKOCTH. JOKa3pIBaTh NMPH3HAK O IMapauIeTbHOCTH
OpSMOM ¥ IUIOCKOCTH, CBOWCTBA MApAIUICIBHOCTH TPSAMON U
ITOCKOCTH.

HepneHm/H(mep W HAKJOHHBIC: PACCTOAHHUE OT TOYKHU [0 IIJIOCKOCTH,
paccTossHue OT HpﬂMOﬁ J0 INIOCKOCTH, IPOCKIHNA (1)I/Il“ypBI Ha IJIOCKOCTb.

[Monmyyate mpeAcTaBieHHWE O 3HAYCHUM MEPICHIUKYISIpa UL
Ipyrux oOnacreit Hayku ((u3MKa, DSHEPreTHKA, JIA3CPHEIC
TEXHOJIOTUH), B pEaTbHOW KHU3HU (TEXHUKA, OKpYKaromas
00CTaHOBKA).

IlepneHAUKyIAPHOCTh IIOCKOCTEN: NPU3HAK IEPIEHIUKYJIIPHOCTH JIBYX
IUIOCKOCTEH.

[TonyuaTs mnpencraBieHWe O 3HAYEHUM NEPHEHAUKYISIpa s

Ipyrux obmacreit Haykm (¢u3nKka, DSHEPreTHKa, JIa3epHBIC
TEXHOJIOTHUH), B pEalbHONH JKU3HM (TEXHHKa, OKpYXKaromas
00CTaHOBKa).
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10.| HpodeccnoHalbHO OpPHMEHTHPOBAHHOE cOAep:KaHMe: Teopema O Tpex | Jloka3biBaThb TeopeMy O TpEX MEPHEeHAUKYIIpax U Teopemy
HNEepHEHUKYIIApax. o0OpaTHyI0 TeopeMe O TPEX MEePICHUKYIpax.
11.| Yras1 B mpocTpaHCTBE: YTOd MEXIY IPSIMOH U IJIOCKOCTBHIO, IBYTPAHHBIA | AKTYaTH3HpOBaTh (aKTHl W METONBI IUNIAHUMETPHH, PEJICBAaHTHBIC
YTOIl, TMHEHHBIH YroJl IBYTPaHHOro yria. TpexrpaHHbli 1 MHOTOIPAaHHBIE | TeMe, NPOBOAMTL aHajdorud. @OOpMyIMpOBaTh  OIpeAeIeHHE
yribl. CBOHCTBA IIOCKHX YITI0B MHOTOIPAHHOTO YIJia. JIByIpaHHOro yrina. Jloka3blBaTb CBOWCTBO pAaBEHCTBA BCEX
JMHEHHBIX yTJIOB JBYTPAHHOTO yIJa.
12.| CBoiicTBa IJIOCKMX M JABYIpaHHBIX YIJIOB TpexrpaHHoro yria. Teopemsl | KnaccuduuupoBats AByrpaHHbIE YIJIBI B 3aBHCHMOCTH OT HX

KOCHUHYCOB U CUHYCOB JJId TPEXI'PAHHOTO yTJIa.

rpagyCcHOI MepHI.

HpaKTn'{ecxoe 3aHATHE

13.| IIpocreiimue npocTpaHcTBeHHbIE (GUTYPHI HA MIIOCKOCTH: TETPadp, Pemars crepeoMerpuueckue 3aJadd: Ha ONPEACICHUE BUA
napaelenumnes, HOCTPOCHHE CEUSHHH. CE4YEHHUs U HaxXoKJeHue ero miomany. ITpooaurs nokasartesbHble
PacCy KICHUs IIPU PELICHUN T€OMETPUUECKHX 3a/1a4, CBA3aHHBIX CO
B3alMHBIM PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE.
14.| IlepnenauKyIsp U HAKJIOHHBIE. DopMyNIUPOBATh ONPEACICHUS: IEPHEHAUKYJIIPHBIX IPSIMBIX B
IIPOCTPAHCTBE; OIPEACIICHUE IPAMOM, MNEPIEHAUKYSIPHON K
IJIOCKOCTH. JlOKa3bIBaTh: JIEMMY O IEPHEHAMKYJSAPHOCTH ABYX
HNapajule/IbHbIX IPAMBIX K TPETbEH IPSIMON; TEOPEMBI O CBA3M
MeXy NapaieIbHOCTBIO MPSMBIX U UX NEPHEHIUKYIIPHOCTBIO K
INIOCKOCTH.  JIOKa3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO MPU3HAK
HNEPHNEHAUKYISIPHOCTH  NOPAMOM M IUIOCKOCTH; TEOpPEMY O
CYIIECTBOBAHMU U €IMHCTBEHHOCTH NPSMOW, MPOXOAALIEH depes
JIAaHHYI0 TOYKYy W MEPHEeHAVKYISPHOM K JaHHOM IUIOCKOCTH.
N300paxaTh B3aUMHO HEPIIEHANKYIISIPHBIE MIPSMYIO M INIOCKOCTh
15.| Yrubl B IpocTpaHCTBE: Yrojl MEXIy HMPsIMOW U IUIOCKOCTBIO, IBYyTrpaHHbIN | Pemats CTEPEOMETPUUECKHUE 3aJ71a4y, UCIIONb3YS
YTOJI, JIMHEMHBIN yroJl JIByrPaHHOTO yriia. TpeXrpaHHblii © MHOTOTpaHHble | IIAHUMETPHYECKHE (DAKThI U METOJBL.
YTIIBL.
16.| TeopeMbl KOCUHYCOB U CUHYCOB AJISl TPEXTPAHHOIO yTJa. Pemars mpuxiazHele 3anadd, CBS3aHHBIE C HAXO0XKJIECHUEM
TFEOMETPUUYECKUX BEJINYUH.
17.| CBoiicTBa IIIOCKUX U ABYIPAHHBIX YIJIOB TPEXIPAHHOIO yIia. Pemrate mpukimanHele 3ajadM, CBA3aHHBIE C  HAXOXIECHHEM
FeOMETPUUECKUX BEJIUYHH.
18.| Teopema o Tpex neprneHIuKyIspax. Pemate crepeomerpuueckue 3ajaud, CBSI3aHHbBIE C MPUMEHEHHUEM
TEOpPEMBI O TPEX NEPHEHAMKYJIpAX, HAXOXKIEHUEM PAaCCTOSHUH,
[IOCTPOCHHUEM IIPOEKLIU.
19.| Pemenue 3agau Ha TeMy TeopeMa O TpeX NEPHEHIUKYISIpax
20.| IlpodeccuoHaIbHO OPHMEHTHPOBAHHOE COJep:KaHMe TNPUKJIAAHBIX | Pemate crepeomeTpuyecKkue 3ajadud, CBSI3aHHbBIE C MPUMEHEHHEM

3agav

TEOpPEMBbI O TPEX NEpPHEHAUKYJIpax,
[IOCTPOCHUEM IIPOEKLIU.

HAaXO0XJACHUEM DPACCTOSHUIA,
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MHororpaHHUKH

12/1

Ypox
21.| Buasl MHOTOTpaHHUKOB, pa3BepTka MHOrOrpaHHMKA. [Ipu3ma: n-yronsHas | PucoBaTh BbINyKiIble MHOTOIpDAaHHUKH C 3aJlaHHBIMH CBOMCTBaMU;
npu3Ma, IpsMas ¥ HAKJIOHHAS NPU3MBI, OOKOBasl M TOJIHAsI IOBEPXHOCTH | BOCCTAHABIMBATH OOIIMI BH BBITYKJIOTO MHOTOTPAaHHUKA 110 JBYM
MPU3MBL. €ro MPOEKIHSAM. Jloka3bIBaTh CBOMCTBa BBIITYKJIOTO
MHOTOIpaHHHKA.
22.| lapannenenunen, HOpsMOYTONbHBIM MapajuleleNues] M €ro CBOWCTBa. | PucoBaTre BBINyK/Ible MHOTOTPAaHHUKM C pa3HOW Oiinepooil
KpaTuaiimine myT# Ha HOBEPXHOCTH MHOTOrpaHHHKa. Teopema Oifnepa. | XapaKTepUCTHKON;  HCCIEAOBATh  BO3MOXKHOCTU  IOJIyYEHHs
[IpoctpancTBeHHas Teopema [Tudaropa. pesynbTaTa IpH BapbMPOBAHUY JaHHBIX. [ImaHMpOBaTh MOCTpOEHHUE
NPaBUJIBHBIX ~ MHOTOTPaHHMKOB Ha  IOBEPXHOCTAX  APYTHX
MPaBUJIBHBIX MHOTOTPaHHUKOB
23.| Ilmpamupga: n-yroyipHas nupaMujia, NpaBUIbHAs U YCEYCHHAs NUPaMUBbIL.
CaoiicTBa pedep 1 OOKOBBIX IpaHel PaBUIBHOW THPAMUIBL.
24.| IlpaBunbHBIE MHOTOTPAaHHHMKH: TpaBHIIbHAs MpH3Ma M IpaBHIbHAS
NUpaMua, IPaBUIIbHAS TPEYrojlbHas MUpaMHUIa U NPAaBUIIBHBIA TETpa’ap,
ky0. [IlpeactaBneHme O TpaBHIBHBIX MHOTOTPAaHHUKAaX: OKTas3fp,
JIOJIEKa3Ip U UKOCcadIP.
25.| CummeTpust B MNPOCTpPaHCTBE. OJEMEHTHI CHUMMETPUU TPaBUIBHBIX
MHOT'OI'PaHHHUKOB.
26.| Cummerpus B MIPaBUIBHOM MHOTOIPaHHHKE: CUMMETpHS
napanieNenunena, CHUMMETPUS NPAaBUIBHBIX — HPU3M, CHUMMETPHS

MPaBHILHOM TUPAMUJIBL.

HpaKaneCKoe 3aHATHE

27.| HpodeccnoHaIbHO OPMEHTHPOBAHHOE COJEPKAHME:

BEIYUCIICHHE DJIEMEHTOB MHOTOTPAHHHUKOB: peOpa, THaroHaju, yTIIIb. Berumcssite  miomanu  MOBEPXHOCTH MPABUIBHOW  MHPAMHUIBIL,
reOMETPUUYECKHX TeJl ¢ IPUMEHEHnEeM (hOopMyJI.

28.| Ilnomaap OGOKOBOI MOBEPXHOCTH TPU3MBI. BrruncinTth 60KOBOM MOBEPXHOCTH MPHU3MBI.

29.| Inomans OOKOBOI MOBEPXHOCTHU U MOITHON MIOBEPXHOCTH MPSIMOT
TIPU3MBI, IWIOMAb OCHOBAHHIA, TeOpeMa 0 GOKOBO IOBEPXHOCTH TIpsAMOil | BBIYMCIATE IUIOUIA/ M [OBEPXHOCTEH MHOTOTPAHHHUKOB (NPU3MA,
TIPU3MBL. MMpaMua), TEOMETPHUYECKUX TeJ C IIPUMEHEHHEM (OpMyIL.

30.| Ilmomams 6oKOBOM NOBEPXHOCTH U IIOBEPXHOCTH IPaBHIILHOW MIMPaMUIBL, BbuucnaTe miom@anu MOBEPXHOCTH NPaBHIIBHOW MHPaMUJBL,
TeopemMa O TUIOMIAIN YCEeIEHHON IPaMHUIBL. reOMETPUUYECKHX TeJl ¢ IPUMEHEHnEM (hOpMYyJI.

31.| Cummerpus B MIPaBUIBHOM MHOTOIpaHHHUKE:! CUMMeETpUs
napanienenunena, CUMMETPUS  INPaBUIBHBIX — IOPHU3M, CHMMETpHUs
MpPaBUJIBHOM MUPAMUJBI.

32.| Peurenue npukiaaHbiX 3a1a4
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Bekrops! u
KOOpAMHATEHI B
MPOCTPAHCTBE.

8/6

Ypox

33.

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJeP:KAHMe: MTOHATHSA: BEKTOD B
MPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJCBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHAIPABICHHBIC W IPOTHBOIIOJIOKHO HAIPABICHHbIE
BEKTOpBL. PaBeHCTBO BEKTOPOB.

OnepupoBaTh TOHATHSMH: BEKTOp Ha IUIOCKOCTH U B
MIPOCTPAHCTBE; BeKTOphl.  [IpuBoauTh
npuMepsl  (U3MUECKUX BEKTOPHBIX BenuuuH. (OcBauBaTh
NpaBWjia BBHINOJHEHUS JEUCTBUH CIIOKECHUS W BBIYMTAHUS
BEKTOPOB, Jloka3biBaTh
INpU3HAK KOMIUIAHAPHOCTH TpEX BEKTOpPOB. JloKa3bpIBaTh
TEOpPEMY O Pa3IOKEHUH JIOOOro BEKTOpa MO TPEM JaHHBIM

HEKOMIUTaHAPHBIM BEKTOPpaM

KOMILJIaHapHBIC

YMHOXKCHUSA BEKTOpa Ha YHUCIIO.

34.| Je#cTBUsL ¢ BEKTOpaMH: CJIOXKEHHME U BBIYMTAHHE BEKTOpOB, cymMMma | OmepupoBaThb MOHSATUAMHU: BEKTOp Ha IJIOCKOCTH U B
HCCKOJIbKHUX BEKTOPOB, YMHOXKCHUEC BEKTOPA HA YHCJIO. CBOMCTBA CIIOKEHUS MIPOCTPAHCTBEL, KOMIIIaHapHBIC BCKTOPBLI. HpI/IBOI[I/ITB
BeKTOpOB. CBOMCTBA YMHOKEHHS BEKTOPA Ha YHCIIO. mpuMepbl  (PU3HYECKUX BEKTOPHBIX BenmmanH. (OcBanBaTh

MPaBUJa BBINOIHEHUSI JEHCTBHH CIOXEHHUS M BBIYUTAHUSL
BEKTOPOB, YMHOKEHHsI BEKTOpa Ha YHCIIO.

35.| IlonaTHe KOMIUIaHapHBIE BEKTOpBI. IIpu3Hak KoMIntaHapHOCTH TpeX | JlokasblBaTh NPU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
BCKTOPOB. HpaBI/IJ'IO napajieicnumieaa. TeopeMa 0 PA3JIOKCHUU BEKTOPA IO I[OKaSBIBaTB TEOPEMY O Pa3IOKCHUN TI000T0 BEKTOpa 1o TpéM
TpEM HEKOMIITIaHAPHBIM BEKTOPaM. JIaHHBIM HEKOMIUIAHAPHBIM BEKTOpam

36.| IIpamoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel | BcmoMHHTB onpeneneHue CKaIspHOTO YMHOXKEHHUS U €r0 CBOMCTBA.

BCKTOpA. CBs13b MCKAY KOOpAMHATAMH BCEKTOpPAa U KOOPAWMHATAMHU TOYCK.

Boraucaats ¢ TIOMOIIBIO CKAJIAAPHOI'O0 YMHOXKCHUS AJIUHBI BEKTOPOB,

Yron mexay BekTopamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB. YIOBI  MEXAYy HHMH, YCTAHABIMBATH  IEPICHIMKYISAPHOCTH
BEKTOPOB.
IIpakTnyeckoe 3aHATHE
37.| Onepanuu HaJ BEKTOpaMH, 3aJaHHBIMHU B TIPOCTPAHCTBE.
Bektopel B mnpoctpaHcTBe. OmnepauMu Haja BeKTOpaMmH. BekTtopHoe
YMHOK€HUE BEKTOPOB. CBOICTBA BEKTOPHOTO YMHOKEHHUSI.
38.| IIpamoyronpHas cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTs!
BekTopa. PasmoxeHne Bekropa o 6asucy. KoopimHaTHO-BEKTOPHBIH METOX
MIPU PELICHUU T€OMETPUUECKUX 3a/1ay.
39.| Pemenune npukiagHbIX 3a4a4
Tena Bparmenus 12/2 | Ypok
2 40.| HouaTus: MUIMHAPHYECKAs TOBEPXHOCTh, KOHHYECKas MOBEPXHOCTh, | CBOOOIHO ONepupoBaTh TIOHATHSIMHU: HUJIMHAPUYECcKast
oOpasyromue TmoBepxHOCTed. Tema BpamleHWs: IWUIMHIAP, KOHYC, | MOBEPXHOCTh,  LWIMHAP. M3y4aTh  CIOCOOBI  TOJTydYeHHS
YCEUCHHBIH KOHYC. WIMHAPUYECKON TIOBEPXHOCTH, IIIIHHpA. 300paxaTs HNWIHHID
U €ro CeUeHUs! TIOCKOCTHIO.
41.| MpodeccnoHaIbHO OPHUEHTHPOBAHHOE COJdep:KaHUe: MOHATHS: ap, | CBoOOOAHO omepupoBaTh MOHATHAMHE: cepa u map, IeHTpP, paauycC,

chepa, chepuyeckasi NIOBEPXHOCTD.

muaMmerp cdepsl u  mapa.  DopMyIHMpoOBaTh  ONpeNeNeHUe
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KacaTeIbHOM IIOCKOCTH K cepe. Jloka3piBaTh TECOPEMEBI O CBOHCTBE
U TpU3HAKE KacaTeNbHOW IUIOCKOCTH. BBIBOAUTH (GopMymdy uis
BBIUUCIICHUSI TUIOIIAIH chephl yepes paauyc chepsl.

42.| B3anMHOe pacnosoxeHne chepsl U MIOCKOCTH, KacaTelbHasl IUIOCKOCTh K | McciaenoBaTs B3aMMHOE pacIioyioskeHHe Cephl U INIOCKOCTH.
chepe. zo0pakeHne Tel BpaleHus Ha INIOCKOCTH. Pa3BepTka HmMHIpa U
koHyca. Cummetpus chepsl U Hapa.
43.| O6vem. O6beM mpu3mbl. OcHOBHEIE CBOICTBa 00BeMOB Tenl. Teopema 006 | CBoOOIHO oOmepHpOBAaTH MOHATHAMHU: OO0BEM Tema, O0O0BEM
o0beMe TIPAMOYTOJIBHOTO IMapajuiCJIenIuneaa u CICACTBUA U3 HEC. O0beM MPSMOYTOJBHOTO Tapaijieienunesaa. CDOpMyHI/IpOBaTL OCHOBHBIC
NPAMOH 1 HAKIIOHHOH NPH3MBL. cBoiicTBa  00BEMOB.  JlokasbiBaTh  TeopeMy 00  0OBEMe
NpsIMOYTOJBHOTO  Mapajulesienunena, CIeACTBHA U3 Heé.
Joka3pIBaTh TeopeMy 00 00BEME HAKIIOHHOW TPU3MBI Ha TIpUMEpe
TPEyTOJIbHON MPU3MBI U [ IPOU3BOJIBHOMN NPHU3MBEI.
44.| Momobue B mpocTpaHcTBe. OTHOIIEHNE 00HEMOB, TUTOMIAICH TOBEPXHOCTEH
no00HbIX Guryp. IIpeobpazoBanue MoA00Ms, TOMOTETHS.
45.| IloctpoeHue ceueHuit MHOTOIPAHHUKOB U TEJ BpalLlEHUs: Crpouts cedeHusd. Pemarb crepeoMeTpuuecKkue 3aladd Ha
CedyeHUs LMIMHApa (NMapajjienbHO W NEPIEHJMKYJIAPHO OCH), CEYEHHS | JOKA3aTeNbCTBO MATEMATHYECKUX  OTHOLICHHH, HaXOXKICHHE
KOHyCa (MapaulelbHOE OCHOBAHUIO W TPOXOJANIEE YEPE3 BEPIIMHY), | reoMeTpUYECKHX BeIUUYMH (IJIMH, YIJIOB, miomaneil, oObEMOB).
CCUucHUA I1Iapa, METOAbl IMOCTPOCHUSA CEUCHHUI: METOZ CJIEAO0B, METOJ | McrmoJbp30BaTh npu peueHun CTEPEOMETPUIECKUX 3a71a4
BHYTPEHHETO POCKTUPOBAHHS, METOJ] IIEPEHOCA CEKYIEH IIOCKOCT. IUTaHUMeTpHUecKue (akTel W MeTonmsl. [IpOBOAMTE JIOTHYECKH
KOPpPEeKTHbIe  JOKa3aTeNbHBIE PACCyXIEHHS MpPU  peIICHUH

CTCPCOMCTPUYICCKUX 3aaal.

HpaKaneCKoe 3aHATHE

46.

O6pem. O0BeM THpPaMHUTIHL.

Jloka3eiBaTh TeopeMy: 00 00BEME mnupaMuzabl, (OPMYIHPOBAaTH
CIIEACTBHA W3 Hee: 00BbEM yceu€HHOW mHpamuisl. BwiBoguTh
(bopMyITy I BEIYHUCIICHHSI 00BEMOB YCEUEHHOM MTUpaMUIbI

47.

O6bem. O0beM MUIMHIIPA U KOHYCA.

CBOOOMHO ONMEpUPOBaTh MOHATHSIMH: OO0BEM Tena, IUIOIIAMIb
noBepxHOocTH. POPMYIIUPOBATE OCHOBHBIE CBOMCTBA 00BEMOB.
JokaspBaTh TeopeMbl: 00 00bEMe MUIHHAPA; 00 00BEME KOHYyca.

BeiBoanTE GOpMYIIBI IS BEIYHCIEHHUS 00bEMA YCEUEHHOTO KOHYCA.

48.

O06BeM mapa 1 1apoBOTO CErMEHTA.

CB00OOIHO OTEpPHPOBATH MOHATHAMU: IIAPOBON CETMEHT, MIAPOBOI
CJIOM, IapOBOM CEKTOp, OCHOBAHUE U BbICOTA CETMEHTA, OCHOBAHHUE
U BBICOTA LIAPOBOTO CJIOsl. BbIBOANTH GOpMyIbl Uil HAXO0XKACHUS
00BbEMOB IIAPOBOrO CErMEHTa, LIAPOBOTO CEKTOpa, IUIOLIAIH
cdepsl. JlokassiBaTh TEOpeMy 00 00bEMeE 1mapa.
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49.| KomOMHaumu Ten BpalleHWs U MHOrOrpaHHUKOB. [Ipu3ma, BrnmcanHas B | Pemiats mpoctble 3a1auu, B KOTOPBIX (QUIypUPYIOT KOMOMHAIIMY TET
[WIKHJIP, ONHUCAHHAsA OKOJO HuimMHpa. [lepecedenue cdepsl u miapa ¢ | BPAIICHHUS U MHOTOTPAHHUKOB. ICTIONB30BATH IPU PEIICHHUH 33/1ad,
wiockocThio. Kacanue mapa u cdepsl MI0CKOCTHIO. CBSI3aHHBIX €O CQepoil M 1wapoM, IIAHUMETPUYeCKUEe (BaKTbl
METOJBI.
50.| KomOunammm  ten  BpameHus W~ MHOrorpaHHHKOB. Ilomstme | Pemate crepeoMeTpmyecKue 3amadd, CBS3aHHBIE C TeJIaMHU
MHOTOTPAHHHKA, OINMCAHHOIO OKOJNO cdepbl, Cchepbl, BIMCAHHOW B | BPALUCHHUS, IOCTPOCHUEM CEYECHHH TeIl BPALIECHHS, C KOMOUHALMAME
MHOT'OT'PaHHMK WJIM TEJIO BPAIICHUS. TEJ BpallICHUA 1 MHOTOTPAHHUKOB.
51.| IInomane moBepXHOCTH IMIIMHAPA, KOHYCa, TIOMmanb cdepsl 1 ee yacteil. | CBOOOZHO OMEpHPOBAaTh MOHSATHUSAMH: KOHHYECKAs MOBEPXHOCTH,
KOHYC, Yyceu€HHBI KoHyc. M3y4aTe CHOCOOBI IONyYCHHS
KOHMYECKOH MOBEPXHOCTH, KOHyca. M300pakaTh KOHYC H €ro
CEYeHHs IUIOCKOCTBIO, TPOXOAsAIiell depe3 oChb, U IMIOCKOCTHIO,
HEPIEHIUKYIISIPHOM K OCH.
52.| Ilnomane moBepXHOCTH IMIMHAPA, KOHYyCa, TIOMmaab cepsl u ee yacte. | M300paxaTh KOHYC M €ro CEUeHHUS INI0OCKOCTHIO, TPOXOAsIIeH uepes
0Cb, U INIOCKOCTBI0, IEPIEHANKYIIPHON K OCH.
53.| Pemenue 3amay Ha IJIOCKOCTH C HCIOJIB30BAaHHEM CTepeoMeTpHuecKux | Pemare crepeoMeTpuuecKue 3ajladd, CBsS3aHHBIE C TeJlaMu
METOJIOB. BpallleH!s, TOCTPOSHUEM CEYCHUIT TeJI BpaleHHUs], C KOMOWHALMSIMU
TeJN BpallleHUs U MHOTOTPAHHUKOB.
54.| CeueHus mapa, METOIbI NMOCTPOCHHS CEUCHHI: METOA ClIefoB, MeToJ | Pemats crepeomerpuyeckre 3afadd, CBS3aHHBIE CO chepod H
BHYTPEHHET0 IPOEKTUPOBAHNUS, METOJ IEPEHOCA CEKYIIEH MIOCKOCTH. arapoM, HaxOKACHUEM TUIOIIAa AN C(bepbl U €€ JacTeil, HOCTPOECHHEM
cedeHni cdepsl 1 mapa.
55.| Pemenue 3amauy Ha TUIOCKOCTH C HCIOJIB30BAaHHEM cTepeoMeTpuuecKux | Pemmate crepeoMeTpudeckue 3a/au, CBA3aHHBIE ¢ 00BEMOM IIapa,
METO/I0B. IIIAPOBOTO CETMEHTA, IIapOBOT0 CEKTOPA, INTONIAIBI0 CEpHI.
56.| Peuienue npukiaaHbIX 3aa4
JBuxeHus B 4/6 | Ypok
pOCTpaHCcTBE 57.| Awxkenns npocrpanctBa. OtoOpaxeHus. [{BmxeHust 1 paBeHCTBO Guryp. | CBOOOIHO ONepupoBaTh MOHATHAME: OTOOpakeHHE MPOCTPAHCTBA
O6mue cpoiicTBa aBkenuil. IIpeobpazopannus nonodus. Ilpsamas u cdhepa | ya ceGs, IBIKEHHE IIPOCTPAHCTBA; IEHTpAlbHAas, OceBas M
Ofinepa. 3epKalbHas CUMMETPHHU, HapajjelbHbI NEPEHOC; PABEHCTBO H
nogobue ¢uryp. OnepupoBaTh NOHATHSIMHU: OpsiMas u cdepa
DOiinepa. BeImomHATh IpeoOpa3oBaHus MOI00Hs.
58.| Bunsl nBrxKeHHI: MapaienbHblil NEPEHOC, IEHTPAIbHAsS CHMMETPUS, Jloka3bIBaTh YTBEPXKAEHUS O TOM, YTO LIEHTpalbHas, OceBas U
3epKaJIbHasi CHMMETPHsI, IOBOPOT BOKPYT MPAMOIL. 3epKanbHas CHMMETPHH, TapajUIeIbHBIN TEPEHOC SIBIISIOTCS
JBIDKEHHUSIMH.
IIpakTHyeckoe 3aHsITHE
59.| TlpeobpazoBanus mogodus. [Ipsmas u cdepa Diinepa. Pemarp reomerpuueckue 3amadd ¢ UCIOJIb30BAaHUEM JIBYIKEHUH.
Vcnionp30BaTh IpH peIIeHUN 3a7ad IBIKEHUS MIPOCTPAHCTBA M MX
CBOJCTBA.
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60.| Pemienue npukiagHbIx 3aaa4
61.| Pemenue npuknagHbIX 3a1a4
Bcero: 122
TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA YK.04.03 BEPOATHOCTDb U CTATUCTHUKA
No HaunmeHnoBanue
Copep:xxaHue y4eOHOro MaTepuaa U (POpMbI OPTraHU3ALHNH JesATeILHOCTH
/i pa3xesoB M TeM 0Oo0nem
ol0yuarommxcs OcHOBHEIE BU/IBI 1eSITEJILHOCTH 00y4AI0LIHUXCS
yue0HOro 4acoB
npeaMera
Pazgesn BeposiTHOCTD M CTATHCTHKA
1.1 | DnemeHTHI TEOPUU 10/6 Ypok
BEPOATHOCTCH. 1. | I'pad, cBsasublii rpad, mytu B rpade: mukiasl v uend. Crenenb | [IpencraBisTh OOBEKTHI W CBA3M MEXKAY HHMH C IOMOLIBIO
(BanenTHOCTH) BepiunHbL. ['padbl Ha muiockoctu. Jlepessbsi. rpada, HaXOIUTh MyTH MEXIy BeplInHaMu rpada. Boiiensrs B
rpade menum W muKiael. CTpPOUTH [IEpEBO 10  ONHCAHUIO
CJTy4aiHOTO OITBITA, OTIMCHIBATE CITyYaiHbIC COOBITHS B TEPMHUHAX
JepeBa. Pemath 3aa4u ¢ moMouipio rpados.
2. | OnemeHTapHbIe COOBITHS. BepoATHOCT ciy4aiiHOro coObITHS. | BBIEENIAT, W OMMCHIBATH CIydailHbIEe COOBITHS B CIydailHOM
CHy‘IaﬁHLIe OKCIICPUMCHTBI (OHBITBI) u CHy‘IaﬁHHe COOBITHA. OIIBITE. q)OpMyHI/IpOBaTB YCJIOBUSL TPOBEIECHHUS cﬂyqaﬁHoro
OnemeHTapHble  COOBITHS  (MCXO/bI). BeposTHOCTb  Cy9alHOTO | oppira.  HaxomuTh BEPOSITHOCTH COOBITHIi B ONBITAX C
coObITns. bnn3ocTs 9acToThl M BeposTHOCTH cOOBITHH. CirydaiiHble PABHOBO3MOKHBIMH SITEMEHTAPHBIMH HCXO/IAMIL.
OTIBITHI C PABHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMH COOBITHAMH.
3. | Omeparunn Haxg ~ COOBITMAMHU:  TiepecedeHue, oObeauHeHue, | Mcmonap30BaTh AuarpaMMbsl Jiiepa U BepOalbHOe ONUCaHHue
MIPOTUBOMOJIOXHBIE CcOOBITHSA. Juarpammer Oiinepa. @Popmyrna | cOOBITHII IIpHU BBITOJHEHWH OIEPANi Haa COOBITHIMH.
CIIO>KEHUS BEPOATHOCTEH. Pemate 3amaun, B TOM 4YHCJIE C MCIOJIB30BAHHEM JepeBa
CIlyJalHOTO OIBITa, (OPMYJ CIOXEHHS M YMHOXCHHS
BEPOSITHOCTEM
4. | lIpodeccuoHaJbHO OPHEHTHPOBAHHOE COJep:KaHMe: YycloBHas | Pemate 3amauW, B TOM 4YHCIE C HCIOJIb30BAaHMEM JIepeBa
BEPOATHOCTb.  YMHOXEHHE BEPOSATHOCTEH. JlepeBO ClOy4alHOro | CIy4aifHOTO OIBITA M YMHOXXEHHUS BeposTHocTed. lcmosb3oBaTh
SKCHEPUMEHTA. MPaBHJIO YMHOXEHUsI, U3y4eHHbIE KOMOWHATOPHBIE (HOPMYJIBI IS
HNEPEYMCICHUST JIEMEHTOB PA3JIMUYHBIX MHOXECTB, B TOM UHCIIE
3JIEMEHTAPHBIX COOBITHH B CITy4aifHOM OIIBITE.
5. | bunapHblii ciny4aliHbId oOnBIT (MCTBITaHWE), ycrex W Heynada. | Ilomb3oBarbecst dopMmynod m TpeyroibpHukoM [lackans mms
HezaBucumble ucnbiTanus. CepHsi HE3aBUCUMBIX MCHBITAaHUH 10 OTIpeeNeHust unca coueTannii. [IpuMensiTs GopMyity GHHOMA
nepBoro ycnexa. [lepecraHoBkH M (akropuan. Uncio coueTaHHi. .
Heiotona pans mpeoOpaszoBanms BbeIpakeHuil. Pa3buBaTh
Tpeyrombauk ITackans. @opmyna 6uHoma HerotoHa.
CJI0>KHBIE€ DKCIIEPUMEHTHI Ha OTAEIbHbIE UCIBbITaHUA. PemaTh
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3aJla4yi Ha IIOHUCK BepOﬂTHOCTeﬁ COOBITHI B cepun HCIBbITAaHUH

JI0 TIEPBOTO YCIIEXA U B CEPUAX UCTBITAaHUM bepHyu.

l'[paRTn'lecxoe 3aHATHE

6. | YMHOXeHue BeposiTHOcTel. JlepeBo ciryualfHOTo akcnepumeHTa.2

7. | Cepus He3aBucUMBIX ncnbiTanni bepHymwmu. Corydaiineiii BeiOop n3 | Pa30uBaTh CIOXKHBIE SKCIEPUMEHTH HA OTACIHHBIC HCITBITAHS.
KOHEYHOW COBOKYITHOCTH. Pemrate 3amaun Ha TOMCK BEPOATHOCTEH COOBITHIA B cepud

WCHIBITAaHUHN 10 TIEPBOTO yCIE€Xa U B CEpUSIX UCIBITaHUN bepHynwy,
a TaKkKe B ONBITAX CO CIIy9aifHBIM BEIOOPOM M3 KOHEYHOU
COBOKYIHOCTH C HCIIOJIb30BaHUEM KOMOHMHATOPHBIX (aKTOB W
dopMyn, B TOM 4YHCI€ B XOJ€ MPAKTHYECKOH paboThl C
MPUMEHEHHUEM CTaHAAPTHBIX (QYHKIHHA.

8. | IIpodeccnoHaTBLHO OPHEHTHPOBAHHOE COICPKAHME:

pelIeHNe IPUKIAJHBIX 3a1ad
3.2 | JluckpeTrHble 18/12 Ypok
cllyJaiiHble
BEJINYNHBI

9. | CnyyaitHast BenmuuHa. Pacnipenenenue BeposiTHocTed. uarpamma | OcBauBaTh TOHATHSA: CilydailHass BEJIMYHMHA, paclpeaeicHue,
pacnpenenenus. Onepanuy Haj CIIy4aifHbIMY BeTHIrHaMu. buHapHas | Tabnuna pacnpesneneHus, 1uarpaMma pactpeeIeHus.
Cy4aiiHasi BeJIMYMHA.

10y CoBMecTHOE  pacmpepeieHHe  IBYX  CIydallHBIX  BEJIMYHUH.

He3aBucrumeie CJ'Iy’-IafIHI:-Ie BCJIIMYHWHBI.

11] ducniepcust M CTaHIapTHOE OTKIOHEHWE CilydaiiHOW BenuuuHbl | OcBamBaTh IOHATHSA: JUCIIEPCHs, CTaHAAPTHOE OTKJIOHEHHE
(pacnpenenenus). ucrepcusi OWHApHOW CIydalfHOH BENUYMHBL. | CIyYaifHOH  BEIUYHHBL Haxomute  gucnepcuto o
MaremaTHueckoe OXUJaHUE IPOU3BEACHUS M JUCHEPCUS CyMMBI | pacupeneneHuro. M3yuaTs cBoiicTBa aucnepcu. I1o u3yueHHsim
HE3aBUCHMBIX CIIydaliHbIX BenmuuH. Jlucmepcus u cranmaptHoe | dhopmyiam HaXOJHUTh JHCIIEPCHIO OMHOMMAIBHOTO
OTKJIOHEHHEe OWHOMHANBHOTO pacmpezeneHus. Jlucmepcus | | pacmpeneneHus, B TOM YHCIE B X0J€ MPaKTHIECKOH paboThI
CTaH/apTHOE OTKJIOHEHHE T€OMETPUUECKOTO PACHpeIe/ICHHUS.

12] MaremaTndeckoe 0XXHAaHUE CIy9aiiHOH BennuuHbl (pactipenenenust). | OcBanBaTh IHOHATHS: CilydaiHas BEJMYWHA, paclpesielieHHe,
[Ipumepsl MpUMEHEHNST MaTeMaTHYECKOTO OXHIAHUs (CTpaxoBaHMe, | TabIHIa pactpeaeneHus, 1iarpaMma pactpeeIeHus.
notepest). MareMaTHyeckoe OXHIAHWE OWHApPHON CciydaiHOM
BEJINYMHBI. MaTeMaTn4ecKoe 0’KHIaHne CyMMBbI CITy4alHBIX BEJIWYHH.

Maremariueckoe OXHJIaHWE Te€OMETPHYECKOr0 M OMHOMHAIBHOTO
pacrpeeneHui.
13) 3akon Oompmmx umcen. HepaBencrBo UeObmmeBa. Teopema | Pa3bupats JIOKa3aTeIbCTBA TEeopeM. OcBauBath

Yeorimena. Teopema beprymnm. BeibopouHslit MeTo1 HCCIeI0BaHMIA.
Bribopounsie xapakrepucTuki. OIEHUBaHUE BEPOSTHOCTH COOBITUS
1O BBIOOPOYHBIM JaHHBIM. [IpoBepka mpOCTEHIIMX THIIOTE3 C
MOMOIIBIO U3YUYEHHBIX paclpeaeIeHu.

BBIOOPOYHBIH METOJ| UCCICIOBAHMIA, B TOM YHCJE B XOJE
MpakTHIeckoi paboTel. OcBanBaTh MOHSITHS: TeHEpAIbHAS
COBOKYITHOCTh, BBIOOpKa, BBIOOPOYHOE CpelHEe U
BEIOOpOYHAsT ~ JUCIEPCUS.  BBIYHCHATE  BHIOOPOYHEBIC
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XapaKTCPpUCTUKU n Ha ux OCHOBC OLICHHUBAThb
XapaKTCPpUCTUKHN FeHepaJ’ILHOﬁ COBOKYITHOCTH.

14,

HenpepeiBHble — ciyuaiiHple  BenwduHbL DYHKIUSA — I[UIOTHOCTH
BEPOSATHOCTH pacHpeiieiicHUus. PaBHOMEpHOE pacrpeNieiecHHe U €ro
CBOMCTBA.

3HaKOMHUTbCS  TOHATUAMU:  HENpEpbIBHAas  CilydaiiHas
BEJIMYMHA,  HENPEPBIBHOE  pacmpeneneHne,  (QyHKmms
IUIOTHOCTH BEPOSITHOCTH. HaXoIUTh BEpOSTHOCTH COOBITHIA 110
JAaHHOHN (PyHKINH IUTIOTHOCTH.

OyHKIMS MIIOTHOCTH BEPOSITHOCTH MOKA3aTEIBHOTO M HOPMaJBHOTO
pacnpezneneHuid. yHKIUS TIOTHOCTH BEPOSATHOCTH MOKA3aTEIbHOTO
pacnpeseneHus, (GyHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMAaJbHOTO
pacnpeneneHus. PyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAaJbHOTO
pacrpeneneHusl.

3HaKOMHUTBCS C MOHATUSAMM: IIOKa3aTeIbHOE paclpeaesieHue,
HOpMaJIbHOE paclpe/iesieHue. BIaensaTe o OnMcaHuio ciaydaiHble
BEJINYMHBI, PACIpENCICHHbIE IO II0KA3aTeIbHOMY 3aKOHY, IIO
HOpPMAaJIbHOMY 3aKOHY.

15,

[TocenoBaTebHOCTh OJMHOYHBIX HE3aBHCHMBIX COOBITHH. 3amadd,
npuBoAsLIye K pacupeaeneHuto Ilyaccona.

BelgenaTs 1O OMMCAaHWIO CIyYaiHOTO  OINBITA  BEJIUYHUHB,
pacmpererneHHbIe o 3akony Ilyaccona.

16]

Komapuanus aByx ciydaiiHbix BenuduH. Ko3(h(GUIHMEHT TUHEHHOM
koppesiiyi. CoBMeCTHbIE HAOIIOACHHS IBYX BeJTMYUH. BHIOOpOUHBII
KodpunneHT Koppersnud. Pa3nuune MexOy JTHHEHHOH CBS3BIO U
MIPUYMHHO-CIIEACTBEHHON CBsI3pI0. JIMHEHHass perpeccus, MeETOX
HAaUMEHBIINUX KBaJPaTOB.

OcBauBaTh TMOHATHUS: KOBapHalusi, KOd(QQUIHMEHT KOppesiHy,
JuHelHas 3aBUCHMOCTb. OIICHHMBATH XapakTep CBS3H MEKIY
CIly4yalHBIMM BEJIMYMHAMM, WCXOAS W3 NPUPOIBI JAaHHBIX U
BBIYHCIICHHBIX ~ XapaKTEPUCTHK. Hcnone30BaTh  HATPaMMEI
pacceMBaHMA U1 HM300pa)XEHUS COBMECTHOTO PAaCCEUBAHUS
naHHbIX. HaxoauTh K03 (GHIUEHTH OCH JHarpaMMBbl, B TOM YUCIIE B
XO/e TPaKTUYECKOHW paboThl € TNPUMEHEHHEM CTaHIAPTHBIX
GyHKIUH.

IIpakTHyeckoe 3aHsITHE

17,

[IprmMeps! pactpeienieHuil, B TOM YHCIIE TEOMETPHIECKOE H
OMHOMHAILHOE.

18]

MaremaTHueCKOE OKUAAHNUE CIIy4aliHON BEJIMYUHbI
(pacnpenenenus). [Ipumeps IprIMeHEHU MAaTEMaTHYECKOTO
OXHJaHus (CTpaxoBaHME, JoTepes). MareMaTHieckoe OXHUJaHne
OMHAPHOI CITy4alfHOW BEMYMHBL. MaTeMaTH4ecKoe 0KHAIaHnue
CYMMBI CITy4aliHbIX BEIMYUH. MaremMaTndecKkoe OXXHuJaHHe
TeOMETPUYECKOT0 1 ONHOMHAIEHOTO pacIipeaeIeH .

19]

[IprMeps! TpUMEHEHHSI MAaTEMaTHIECKOTO OKUAAaHUS (CTpaxOBaHHE,
notepes). MaremaTHdeckoe OXuIaHHe OMHAPHOH CiydaifHON
BCJIIMYHMHEI.

20,

33,[[3‘11/[, OPpUBOAANINEC K [TOKA3aTCIbHOMY paclpeACICHUIO.

P336I/IpaTI> NpuMEphblL 3a/a4, MNPUBOAANIUX K IOKA3aTCIbHOMY
pacnopeacjacHuio 1 K HOpMaJIbHOMY paclpeaCJICHUIO.
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21]

33,&21‘11/1, OpUBOAAIINEC K HOpMAJIbHOMY paclpeACICHULO.

Paz0bupate mnpuMmepbl 3amady, NPHUBOAALIMX K ITOKA3aTCIbHOMY
pacmpeeNieHrIo U K HOpMaJbHOMY paciipelelIeHHIO.

22]

Pemenue npukinaaHbIX 3a1aq

Bcero:

44
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1. YCJIOBHUSA PEAJIM3ALIMU YYEBHOI'O ITPEIMETA
MATEMATHUKA

6.1 MaTepuajibHO-TeXHHUYeCKOe o0ecneyeHue

B coorBerctBun ¢ tpedoBanuamu PIOC COO k MaTepuasbHO-TEXHUUYECKOMY
o0ecrieyeHHI0 y4eOHOro Ipouecca yriayOJIeHHbI ypOBEHb Kypca MaTeMAaTUKHU H3y4daeTcsl B
YCIIOBHSAX MPEAMETHOT0 KaOMHETa MaTEMAaTUKH.

[Iporpamma ydebnoro mpeamera OVYIIn.04 Marematuka peanuszyercs B yriyOJEHHOM
YPOBHE, B KOTOPO UMEETCS BO3MOXKHOCTH 00€CTIeYlTh CBOOOIHBIN 10cTyM B IHTEpHET BO BpeMs
y4eOHOT0 3aHsTHA U B [IEPUOJI BHEYUEOHON AEATENbHOCTH 00yYaroIuXCs.

O6opynoBaHue yueOHOTO KaOMHETa:
— Paboune mecta Ha 25 oOydarommxcs
— ABromaruzmpoBaHHOE pabodee MECTO MPEroaaBaTells;
— HHrepakTuBHAsA 1OCKa, IPOEKTOP, KPOHILUTENH;
— JlunensnoHHoOe mporpaMmMHoOe oOecriedeHne 00IEeTro Ha3HAYCHHUS;
— BpIXoa B M100abHYO CETh;
— MarnuTtHo-MapKkepHas J0CKa;
— Crarudeckue, ITMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3/IaTOYHbIC MOCIIN;
— KommiekT TeXxHHnuecKkoil TOKyMEHTalluu, B TOM YHCIIe MMacropTa Ha CpPeliCTBa
00y4eHUs, UHCTPYKIIMH 110 UX UCIOJb30BAHUIO U TEXHUKE O€30MaCHOCTH;
— KommiekT yueOHO-MEeTOINYECKOM TOKyMEHTALINN;
— @oH/ OLIEHOYHBIX CPEJICTB 10 MPEAMETY;
—  Komnexnus nudpoBeIX 00pa30BaTEIIBHBIX PECYPCOB;
—  DIIEKTPOHHBIE METOIMYECKHE MTOCOOUS TI0 MATEMATHKE;

6.2 UndopmannonHoe odecnevenne peaju3anum NporpaMmMmbl

B OubGnuoteunsiii QoA BXOAAT y4uyeOHMKH U3 (enepasbHOro mnepedHsi y4eOHUKOB,
JIOTIYIICHHBIX K MCIOJIB30BAaHUIO IIPH PEATU3alUU UMEIOIINX FOCYJapCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHBIX MMPOTPAaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIEro
0o0pa30BaHUsl OpPraHU3ALUSAMH, OCYILECTBISIOUIMMHU OOpa30BaTENbHYIO JEATEIBHOCTh U
YCTaHOBJICHUS MPEAEIBHOTO CPOKa HCIOIb30BAaHUS MCKIIOUEHHBIX YUEOHUKOB, YTBEPKICHHOIO
npuka3zoM Munnpocsemenust Poccun ot 26.06.2025 N 495. (3apeructpupoBaHo B MuHiocte
Poccun 28.07.2025 N 83082).

Crynenram  Komnemxa  obecrieden  jgoctyna kK yueOHukam  OBbC  Jlanb
(https://e.lanbook.com/) (komnekmuu "®ITY. Cpemnero obmero oOpa3oBanus. M3a-Ba
«IIpocBemmenuey, "Axkagemus". O6meoOpa3oBaTeNbHbIE TPEAMETHI).

B o0pazoBaTenbHOM IpoIEcCe HUCIONIb3YIOTCS IEKTPOHHBIE 00pa30oBaTeNIbHbIE PECYPCHI
u3 (enepanbHOro MepeyHs AIIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpCOB, JOMYIIEHHBIX K
UCIOJB30BAHUIO  TpU  peald3allid  UMEIOMIMX  TOCYAApCTBEHHYIO  aKKpEIUTAIHIo
00pa30oBaTeNbHBIX MPOTPaMM HAYaJIbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CpexHero oOIIero
oOpaszoBaHMs, yTBEepkKACHHOro mnpukazom MunanpocBemenus Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OcHOBHbBIE HCTOYHUKH:
1. bammakoB M.M. Marematuka: y4eOHUK [ CTYJIEHTOB YUYPEKICHUH CpeIHEro

npodeccuoHalbHOTO  oOpa3oBanusi, 1-e¢ wm3manue: OOMmMECTBO ¢  OrpaHUYCHHOU
OTBETCTBEHHOCThI0 OOpa3zoBaTeIbHO-U3/1aTENbCKUI LEHTpP «AKanemus», 2025r.
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bamvakos M.M. Maremaruka. 3agavyHuiK: ydeOHOE MOCOOHWE ISl CTYIACHTOB CPEIHETO
npodeccuoHanbHOro  oOpazoBanms. 1-¢ wm3manme: OOIECTBO €  OTPaHHYCHHOU
OTBETCTBEHHOCTHI0O OOpazoBaTeIbHO-U3IaTEeIBCKUM IIEHTP «AKameMus», 2025T.

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECyPChI

BepositnocTs u cratuctuka 10. B 0P B10 npeacrasneno 8§ moayiieid Ha 34 akaieMUUECKUX
yaca. OOmui nepedeHs moxaynei: [IpencraBieHne MaHHBIX W ONUCATEIbHAs CTATHCTHKA;
CrnyualiHble OMBITHI U CIyYalHbIE COOBITHS, OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
ucxonamu; Onepanuu HajJ COOBITUSMU, CIOXKCHHE BEPOSTHOCTEH; Y CIOBHAs BEPOSITHOCT,
JIEpeBO CIy4ailHOrO OImbITa, opMyJia MOJHON BEPOSATHOCTH U HE3aBHCHMOCTH COOBITHIA,
OneMeHThl KOMOMHAaTOpUKHU; Ceprn Mociie0BaTeNIbHBIX UCIbITaHuii; Cly4aliHbIe BEIMYHHBI

u pacrpenencHus; O000IIeHNe U CHUCTEMAaTU3alus Kypca BEPOSTHOCTH U CTaTHCTUKU 10
kiacca. OOO "CBEPOBPA30OBAHUE".

BepositHocTs 1 ctatuctuka 11. B OOP B11 npeacrasneno 8 moxay:eit Ha 34 akaaeMUUECKUX
gaca. OOumuii mepedeHb MojayJeil: MaremaTHueckoe OXHIaHUE CIy4yalHOW BEIMYWHBI,
Jlucniepcusi ¥ CTaHAAPTHOE OTKJIOHEHUE CIIy4ailHOM BEJIMYMHBI; 3aKOH OOJIBIIUX YHCEIT;
HenpepeiBHble citydaiiHble BenW4HHBI (pacmpenenenus). HopmanbHOe pacrpeneieHue;
OO6o0mIeHre W cUcTeMaTH3alys: TPECTaBIICHUE MaHHBIX W craTtuctuka; OOoOmieHue u
CHUCTeMaTH3alMsl: MHOXECTBa, KoMOMHaTopuka, rpadsr; O000meHne 1 cucTeMaTH3aIus:
coObITHS W WX BeposTHOCTH; OO0OO0IIeHWE W CHCTEMAaTU3alUs: CIy4YailHble BEIHYWHBI U
pacnpenenenus. OOO "CBEPOBPA3OBAHUE".
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