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Pabouas nporpamma yue6Horo npeamera OVYIIm.04 Marematuka pa3paboTaHa Ha OCHOBE

TpeOOBaHMI:

denepanbHOrO  TOCYJApCTBEHHOTO  00pa30BaTENbHOTO  CTAaHAAapTa  CPEIHEro
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YPOBEHB);
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1. HOACHUTEJIbHASA 3AIIUCKA

PaGouas mporpamma yuebnoro npeamera OVYIIm.04 MaremaTuka npeaHa3sHadeHa IS
M3Y4YECHUS] MaTeMaTHKU MPU pealii3alliy CpeHero ooiero oopasoBaHus B Mpejesiax OCBOCHUS
IPOTPaMMBI ITOJITOTOBKH KBAJTM(UIIMPOBAHHBIX pab0OUUX CITyKaIIKX 10 crenuaibHoctu 21.02.02
bypenue He(TAHBIX U ra30BbIX CKBAXKUH.

VYueOusrii npeamer OVYIIn.04 Marematnka TPUHAUICKUT TPEIMETHOH oOIacTu
"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 nporpamma yue6Horo npeamera OYIIn.04 Matemartuka (yriryOiIeHHBINH 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
IporpaMMbl 10 MaTeéMaThKe OOECHEeYMBAET OBJAJACHUE KIIOYEBBIMU KOMIIETEHIUSIMU,
COCTaBISIIOLIMMU OCHOBY JJIsi CaMOpPa3BUTHS M HEMPEPBIBHOIO 00pa3oBaHUs, IEIOCTHOCTh
OOLIEKYJIbTYPHOTI'0, INYHOCTHOTO U NTO3HABATEJILHOTO PAa3BUTHSI IMYHOCTH 00YYaIOIIUXCS.

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.

OAHOBpEMEHHO C pacIIUpeHHeM c@ep NPUMEHEHHs] MaTeMAaTUKH B COBPEMEHHOM
oOmiecTBe Bce 60s1ee BXKHBIM CTAHOBUTCSI MAaTEMATUYECKUN CTUIIb MBIIUIEHUS, POSBIISIOIIUNCS
B OINpE/ICNIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce n3yueHus MareMaTHKU B apceHasl IPUEeMOB
U METOJIOB MBIIUIEHUS YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKLUS U JeTyKIHs,
00001IeHNe W KOHKpETH3allus, aHalu3 W CHUHTE3, KilaccU(UKalUs U cHUcTeMaTH3alus,
abctparupoBanrie u aHajorusi. OOBEKTHl MaTeMAaTUYECKUX YMO3aKIIOUEHHUH, MpaBuia HX
KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKHUX MMOCTPOEHUH, CIOCOOCTBYIOT BBIpAOOTKE
yMeHHUs1 (OpMyIHpOBaTh, 0OOCHOBBIBATh U JIOKAa3bIBATh CYXKJICHMS, TEM CaMbIM (OPMHUPYIOT
JIOTHYECKUI CTWJIb MBIIUICHHSA. Bemymias poib MPUHAICKAT MareMaTHKe B (HOPMUPOBAHHU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS ¥ BOCIUTAHUH YMEHHUH NEHCTBOBATH MO 3aJaHHBIM
aJropuT™MaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYHMpPOBATh HOBbIE. B mporecce pemieHus
3a]a4 - OCHOBBI JUIsl OpraHU3aIluK yu4eOHOM AeITeIbHOCTH Ha YPOKaxX MaTeMAaTUKHU - Pa3BUBAIOTCA
TBOpYECKAs U MPUKJIaTHAs] CTOPOHBI MBIIIUICHUSI.

OOyueHue MaTeMaTHKE JaeT BO3MOXHOCTb pa3BUBaThb y OOYyYarOIIUXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HanboJiee MOAXOASIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaUuecKue CpelcTBa JUIs BBIPAKEHUS CYXKIEHHUM W HaIATHOIO HX
MIpe/ICTaBICHHUS.

Heo6xo1uMbpIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
oOmiee 3HAKOMCTBO C METOJAMU MO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTABICHUE O MpeIMeTe U
METO/Ie MaTeMaTHKH, €r0 OTIMYUSAX OT METO/JO0B €CTECTBEHHBIX M T'YMaHHTapHBIX HayK, 00
0COOEHHOCTSIX TPHMEHEHHMs] MaTEeMAaTWKH [UIS PEIIeHHWs HayYHBIX W TPHUKIAJHBIX 3a/ad.
MaremaTtrueckoe 00pa3oBaHHe BHOCUT CBOH BKJIaJl B OPMHUPOBAaHUE OOIIEH KyJIbTYphI YeIOBEKa.

N3yyenne MareMaTHKH CHOCOOCTBYET OCTETHYECKOMY BOCIIMTAHUIO YEJIOBEKa,
NOHMMAHMIO KpacoThl W  U3AIIECTBA MAaTeMaTHUECKUX  PACCYKJICHHUH, BOCIPUATHIO
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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. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA YYEBHOI'O ITPEJIMETA
MATEMATHKA (YT JYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE pE3yNbTaThl OTPAKAIOT TOTOBHOCTh M CIOCOOHOCTH OOYYaOLIMXCS
PYKOBOJICTBOBATbCS C(HOPMUPOBAHHOM BHYTPEHHEN MO3UIMEN JIUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIMH, TO3UTHBHBIX BHYTPEHHHX YOEXKICHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM
LEHHOCTSAM POCCHICKOro 0o0IIecTBa, pacUIMpEeHUe )KU3HEHHOTO OMBbITA U OMbITA JeSTeIbHOCTH B
IPOLECCE  peajli3allud  CPEICTBAMM  Y4YeOHOro  INpEeAMETa OCHOBHBIX  HalpaBJI€HUU
BOCIIUTATEIbHOM 1EATEIbHOCTH.

B pesynbrate m3yuenus ydeOHoro mpeamera OVIIm.04 Martemaruka y oOydaromierocs
OyayT cOPMUPOBAHBI CIICAYIOIINE JUYHOCTHbIE Pe3yJbTAThI:

B cooTBeTcTBHM ¢ TpeboBanuaMu ®I'OC COO YTo4HEHHBIE IMYHOCTHBIE Pe3yJIbTaThl
POII COO

IPaKAAHCKOTO BOCIIUTAHMUSA: 1) rpa’kJaHCKOTO BOCTIMTAHHUS:

—  c(hOpMHPOBaHHOCTH I'PAXKAAHCKOM MO3UIMN —  c(hOpMHPOBAHHOCTH I'PAXKAAHCKO MO3UIMH
o0ydarolierocs Kak akTUBHOTO U OTBETCTBEHHOTI'O 4JIEHa 00yuJaroIerocst Kak akTUBHOTO U
POCCHICKOro 00IIeCTBa; OTBETCTBCHHOT'O UI€Ha POCCUIICKOTO

—  OCO3HAaHWE CBOMX KOHCTHTYIIHOHHBIX IIPaB o01mecTBa;
00513aHHOCTEH, yBa)KCHNE 3aKOHA M IIPABOMOPAIKA; —  TIPEICTaBIICHHE O MATEMAaTHYECKUX OCHOBAX

—  TIPUHATHE TPAAUIMOHHBIX HAIIHOHAIIBHBIX, (YHKIIMOHUPOBAHUS Pa3INIHBIX CTPYKTYD,
0011IeueIIOBEIECKIX TYMaHUCTHIECKUX 1 SIBIICHUH, IPOLEAYP IPakJAHCKOTO
JEMOKpPaTHIECKUX [IEHHOCTEH; o01mecTBa (BBIOOPHI, ONPOCHI U APYTOE);

—  TOTOBHOCTH NPOTHUBOCTOSATH HICOJIOTHH HKCTPEMH3MA, —  YMEHHE B3aUMOJIEHCTBOBATH C
HaIlMOHAJIN3Ma, KCeHO()OoOUH, TUCKPUMHIHAIIUH 10 COLMAIBHBIMU HHCTUTYTaMH B
COLIMAJIBHBIM, PEJINTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM COOTBETCTBHUHM C UX GYHKIHSIMH U
MpHU3HAKaM; Ha3Ha4YECHUEM.

—  TOTOBHOCTH BECTH COBMECTHYIO JESITEIHHOCTD B
HHTEpecax rpaxJIaHCKOro OOIIeCTBa, y4acTBOBATh B
caMOYIpaBJICHUH B 001e00pa30BaTeIbHON OpraHu3auu
U JIETCKO-IOHOIIECKUX OPTaHU3alUsiX;

—  yMEHHE B3aUMOJICHICTBOBATH C COIMAILHBIMHA
MHCTUTYTaMH B COOTBETCTBHH € MX (PyHKIMSAMHU U

Ha3HA4YCHUEM,
- T'OTOBHOCTB K FyMaHI/ITapHOfI u BOHOHTepCKOfI
JIeSITEILHOCTH;
NaTPUOTHUICCKOT'O BOCTIUTAHUA: 2) NaTPUOTHYCCKOT'O BOCTIMTAHUA:
—  ¢(hOpMHPOBAHHOCTh POCCUICKO TpaXkIaHCKOM —  c(hopMHPOBAHHOCTH POCCUIICKOI
HIACHTUYHOCTH, NATPHUOTHU3MA, YBAXKXCHHUA K CBOEMY Fpa)K}IaHCKOﬁ UIACHTUYHOCTH,
HapoJy, 4yBCTBa OTBETCTBEHHOCTH iepes PonuHoi, —  YBQXEHHs K NNPOLUIOMY U HACTOSIIEMY
TOpPJIOCTH 3a CBOM Kpaii, cBOI0 PonnHy, CBO S3bIK U POCCHIICKOH MaTeMaTHKH,
KYJIbTYpY, ONPOLIJIOC U HACTOAIECC MHOIOHALITUOHAJIBHOT'O — LICHHOCTHOE OTHOILIEHUE K TOCTHXKECHUIM
Hapoza Pocenn; POCCUIICKMX MAaTEMAaTUKOB U POCCUHCKOM
- HEHHOCTHOC OTHOLICHHUE K IOCYAapCTBCHHBIM CUMBOJIAM, MaTeMaTU4ECKON 10KOJIbI,
HUCTOPUYCCKOMY U IPUPOJHOMY HACIEANIO, [TAMSATHHUKAM, — HUCIIOJIB30BaHUE PTUX IIOCTI/DKCHI/Iﬁ B JIpYTUX
TpaaulsaM Hapoa0B POCCI/II/I, JOCTUKECHUAM Poccuu B HayKaX, TEXHOJIOTHAX, C(l)epax 3KOHOMHUKHU;

HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYAE;
- HHCﬁHaH y6e)l()IeHHOCTB, TOTOBHOCTD K CIIYKCHHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CYIh0Y;

JyXOBHO-HPABCTBEHHOTO BOCTIMTAHUS: 3)AyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:
—  OCO3HaHHE TyXOBHBIX IIEHHOCTEH POCCHIICKOT0 HApPO/a; —  OCO3HAHWE OYXOBHBIX IIEHHOCTEH
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c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
STHUYECKOTO NOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALMIO U TPUHUMATh
OCO3HaHHBIE PELIEHUs, OPUEHTUPYACh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUUBOTO
Oynyuuero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEIAM H (WIIH)
JpYTHM YJI€HaM CEMbH, CO3J[aHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMEWHO KU3HHU B
COOTBETCTBHH C TpaauIMsIMH HapoaoB Poccuy;

poccuiickoro Hapoja,

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMS1, STHYECKOTO TOBE/ICHNS,
CBSI3aHHOTO C MPAKTHYECKUM [TPUMEHEHHEM
JOCTHKEHUH HAyKH U JIESITEIbHOCTBIO
YUYEHOTO,

OCO3HaHHE JINYHOTO BKJIaJa B IIOCTPOCHHUE
yCTOHYMBOTO OyAyIIETro;

OCTCTHYCCKOT'O BOCITMTAHHA:

3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOYas AICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TPYyZla ¥ OOLIECTBEHHBIX OTHOIICHHH;

CIOCOOHOCTH BOCHIPUHHUMATh Pa3IN4HbIC BHIBI HCKYCCTBA,
TpaJULMU ¥ TBOPYECTBO CBOETO U JIPYTUX HAPOJIOB,
OIYIIaTh AMOIMOHAILHOE BO3/IeHiCTBUE UCKYCCTBA;
yOeXXIEHHOCTh B 3HAYMMOCTH AJIS TMIHOCTH 1 00IIeCTBa
OTEYECTBEHHOTO 1 MUPOBOTO MCKYCCTBA, STHHUECKHX
KyJIbTYypPHBIX TPaJULINil 1 HAPOIHOTO TBOPUECTBA,;
TOTOBHOCTB K CAMOBBIP&KCHHUIO B PA3HBIX BU/IAX
HCKYCCTBA, CTPEMJICHUE NPOSBISTH KaueCcTBa TBOPUECKOM
JIMYHOCTH;

4) 3CTETUIECKOTO BOCTIMTAHUS

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYas
JCTETUKY MaTEMaTUYECKUX
3aKOHOMEpPHOCTeil, 00BbEeKTOB, 3a/1ad,
PELICHUH, pacCyKIEHU,
BOCIIPUMMYHUBOCTb K MAaTEMaTUYECKUM
acIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA

(bU3MYECKOTO BOCITUTAHMS:

c(hOpPMHPOBAHHOCTH 3I0POBOI0 U OE30MacHOro oopasa
JKM3HHU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3710POBBIO;
MOTPEOHOCTh B (PM3MYECKOM COBEPIICHCTBOBAHNH,
3aHATUAX CHOpTI/IBHO-O3Z[OpOBHTeHLHOﬁ JACATCIBbHOCTBIO,
AKTHBHOE HENPUITHE BPEIHBIX IIPUBBIYEK U HHBIX (HOpM
NPHYMHEHHS Bpena GHU3HIECCKOMY U IICHXUIECKOMY
3II0POBBIO;

5) GU3NUECKOTO BOCTIUTAHHUS:

c(hOpMHUPOBAHHOCTH YMEHHS TPUMEHSITh
MaTeMaTHYeCKHe 3HaHUs B HHTEpecax
3I0POBOTO U 6e30macHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHUE K CBOEMY
3I0pOBBIO (3I0POBOE MTUTAHHUE,
cOaaHCHPOBAHHBIHN PEKUM 3aHATUH H
OT[IBIXa, PEryisapHas puzndecKas
aKTHBHOCTH ),

(u3nIecKoe COBEpPIICHCTBOBAHHUE MIPH
3aHATHSX CIIOPTUBHO-03/I0POBUTEIEHOM
JIeSITeTLHOCTHIO;

TPYLOBOT'O BOCIIUTAHMUSL:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa,
Tpyaomoooue;

TOTOBHOCTH K aKTHUBHOM JCATCIBbHOCTHU TEXHOJIOTHYECKOM
Y COLIMAJILHO HAIIPaBJIEHHOCTH, CHOCOOHOCTh
WHULUUPOBAT, TNIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJTHATh TAKYIO JACSTEIbHOCTH;

MHTEpEC K pa3MyHbIM chepaM npodeccnoHatbHO
JeATEeIbHOCTH, YMEHHE PEaln30BbIBATh COOCTBCHHbIC
JKM3HECHHBIC TUTaHbI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U
camM0o00pa30BaHHUIO HA IPOTSKEHNHU BCEH )KU3HM;

6) TPYZOBOTO BOCTIMTAHUSI:

TOTOBHOCTB K TPY/y, OCO3HAHHE LIEHHOCTH
TPy OJIIO0NS,

HHTEpEeC K Pa3IndHbIM chepam
npodeccnoHanbHOM AesITeILHOCTH,
CBSI3aHHBIM C MaTE€MAaTHKOH U ee
TIPWIIOKEHUSIMH,

yYMEHHE COBEpIIaTh OCO3HAHHBIH BEIOOD
Oynymeii mpodeccuu 1 peaan30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TUIAHBI,
TOTOBHOCTB M CIIOCOOHOCTB K
MaTeMaTHYeCKOMY 00pa30BaHUIO U
camMo00pa30BaHMIO Ha MPOTSKEHUH BCEeH
JKU3HHU,

TOTOBHOCTh K aKTUBHOMY Y4YaCTHUIO B
PEUICHUU MMPAKTUYCCKUX 3a1a4
MaTeMaTHYeCKOH HalpaBJIeHHOCTH;

3KOJIOrH4Y€CKOI'0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTH IKOJIOTUICCKOH KYIBTYPHI,
MOHUMAaHHE BIIUSHUS COIMATbHO-3KOHOMUYECKHIX
MPOIIECCOB HA COCTOSTHHE MPUPOIHOMN U COIUATBLHOMN
Cpelbl, OCO3HAaHUE TIT00ANEHOTO XapakTepa
IKOJIOTHYECKUX TPOOIIeM;

7) 9KOJIOTHUYECKOTO BOCIIUTAHUS:

9KOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE
MIPUPOJHON U COLIMANILHOM cpepbl,
OCO3HaHHE TI00ATBFHOTO XapaKTepa
9KOJIOTHYECKUX TPo0IeM,

OpHEHTAIMS Ha IPUMEHECHHE
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TUTAHUPOBAHKE U OCYIIECTBICHUE ICHCTBUH B
OKpYXKalolIeH cpelie Ha OCHOBE 3HAHUS Lieeit
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AaKTHBHOE HETPUSTUE NEUCTBUMN, MPUHOCSIIUX Bpe
OKpYy>Karollen cpene;

YMCHUE MPOTHO3UPOBATh HEOIArOMPHUSITHEIC
SKOJIOTUIECKHUE TTOCIIEACTBHUS IPEATIPUHIMACMBIX
JIEHCTBUH, IPENOTBPAILATE UX;

pacIIpeHne OIbITa AeATETFHOCTH SKOJIOTHIECKOH
HaIpaBJICHHOCTH;

MaTeMaTUYECKUX 3HAHUN JUIS PeIIeHHs

3a71a4 B 00J1aCTH OKpY Karollel cpe/pl,
—  IUIAHUPOBAHHUE MOCTYIKOB U OLEHKH UX

BO3MOYKHBIX NOCIEICTBUN AT

OKpYy Karoliel cpesl;

HEHHOCTHU HAYYHOT'O IIO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U
00IeCTBEHHOW TIPAaKTHKH, OCHOBAaHHOTO Ha JHAJIOTe
KyJbTYp, CHOCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTa B
MOJMKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHHE S3bIKOBOM U YUTATEIIHCKOH
KyJIBTYpBI KaK CpeIcTBA B3aUMOJCHUCTBHS MEXY JIIOAbMHU
¥ TIO3HAHMS MHPA;

OCO3HaHHE [IEHHOCTH HAYYHOH AEATEIHbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh NPOEKTHYIO W UCCIIEA0BATEIBCKYIO
JEATeNIFHOCTh MHANBUAYAIBHO U B IPYIIIIE.

8) IEHHOCTH HAYYHOTO TTO3HAHMHS:

—  c(hopMHPOBaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOLIECTBEHHON
MPaKTHKH, TOHUMaHUE MaTeMaTHIeCKON
HayKH Kak chepbl 4eI0BEYeCKON
JIeSITEIIbHOCTH, 9TAIIOB €€ Pa3BUTHS U
3HAQUYMMOCTH JUISl Pa3BUTHS [IMBUIIU3ALINY,

—  OBJI3/ICHHE SI3BIKOM MAaTEeMaTHKH U
MaTeMaTHYECKOH KyJIbTYpOH KaK CpeICTBOM
MIO3HAHMS MUDA,

—  TOTOBHOCTbH OCYIIECCTBIISITH MPOCKTHYIO

HCCIICA0BATCIILCKYIO ACATCIIBHOCTD
HWHAWBUAYAJIbHO U B I'pYIIIIC.

B mnpomecce nmocTHkeHUs JTUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHSI MPOTPaMMbl  I10
MaTeMaTHKe y  OOyYaloIIUXCS  COBEPIICHCTBYETCS  OMOIIMOHAIBHBIA  WHTEIUICKT,
Mpenoararoiuii chOpMUPOBAHHOCTD:

— caMoperyJupOoBaHUs, BKJIFOYAIOIIETO CaMOKOHTPOIIb, yMEHHE MPUHUMATH

OTBETCTBEHHOCTb 3a CBOE IOBE/IEHUE, CIIOCOOHOCTh aJJalTUPOBATHCS K AMOLMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY

— BHYTpPEHHEH MOTHMBALM{, BKIIOYAIOIIEW CTPEMIICHUE K JOCTHIKEHUIO LIEIU U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTb, YMEHNE AEUCTBOBATh, UCXO/s U3 CBOMX BO3MOXKHOCTEN;

— OSMIATHM, BKJIIOYAIOUIEH CIOCOOHOCTh MOHHMMATh SMOLIMOHAIBHOE COCTOSIHME JAPYTHX,
YUUTBHIBaTh €0 MpPH OCYIIECTBIEHUU KOMMYHHUKALIUU, CIIOCOOHOCTh K COYYBCTBHIO M
COIEPEIKUBAHUIO;

—  COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILEHHS C JPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTbh KOHQIUKTHI.

B pesynbrate usyuenus yue6Horo mpenmera OVYIIn.04 Matematnka y oOyuaromierocs
OynyTt chopMmupoBaHbl MeTamnpeAMeTHbIe Ppe3yJabTaTbl, OTPAKEHHbIE B YHUBEPCAIBHBIX
yueOHbIX JEHCTBHUIX, a HUMEHHO — II03HaBaTeJbHbIE YHHUBEpCaJbHbIE Y4YeOHbIE NEHCTBHUS,
KOMMYHHMKATHBHbIE yHUBEpCaJbHblE Yy4eOHbIE JEWUCTBUS, PETYJIATHBHbIE YHHUBEpPCAIbHbIE
yueOHbIe JIeCTBUS, COBMECTHAS JI€ATEILHOCTb.

MeranpeameTHble pe3yabTaThl OCBOCHUS IIPEAMETA:

MeTtanpeaMeTHble | YHHBepcaabHble yueOHblIe neficTBus (YY) YTo4HeHHBbIE YHHBEpPCaJIbHbIE
pe3yJibTaThl, ®rocC Ccoo yueOHbIe aeiicrBus (YY)
OTpaskeHHbIE B @OII COO
YHHBEPCAJIBHBIX

Y4eOHBIX

JAefCTBHSIX

Osnagenue a) 6a30BbIe JIOTUUECKHE JICHCTBUS: 1) 6a30BbIe JIOTHYECKUE ICHCTBHSA:
YHHUBEpCaJIbHBIMU —  CcaMOCTOSTENIFHO (OPMYIIHPOBATh U — BBIBIISITH U XapaKTEepPHU30BaTh
y4eOHBIMU aKTyaJM3HUpOBaTh NpoOJIEeMy, paCCMaTPUBATh CYIIECTBEHHBIE IPU3HAKHI
TT03HABATEIbHBIMU €€ BCECTOPOHHE; MaTeMaTHueCKHX 00BEKTOB,
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JEHCTBUSIMU:

— YCTaHaBIHMBATh CYIICCTBECHHBIN MPHU3HAK MU
OCHOBAHUS JIJIsl CPABHEHUS, KIIACCH(DUKALINY U
000011IeHUS;

— OIpENeIATh [EIH JACIATEIbHOCTH, 3a/1aBaTh
napaMeTPhl U KPUTCPUH UX JTOCTHIKCHUS,

—  BBIABIATH 3aKOHOMEPHOCTH ¥ MIPOTHBOPEUHS B
paccMarpuBacMbIX SIBICHHSX;

— BHOCHUTH KOPPEKTHBBI B JICATEIBHOCTb,
OLICHHBATh COOTBETCTBHE PE3yJIbTATOB LIENISM,
OLICHUBATh PUCKH MTOCIIEACTBUIMA
JIESITETbHOCTH;

— pa3BHBAaTh KPEATHBHOE MBINUICHUC MIPH
pEIICHUH )KU3HEHHBIX MPOOJIeM;

MOHSITHM, OTHOILIEHUN MEXTY
MOHATUSAMH, (OPMYIHPOBATH
OIpe/esIeHUs OHATHH,
YCTaHABJIUBATh CYIICCTBCHHBIN
MPU3HAK KJIacCUPUKAIUH,
OCHOBaHUS JJIs1 0000IICHHS U
CpaBHEHUS, KPUTCPHH
MIPOBOIUMOTO aHAIH3A;

— BOCIIPHHUMATD, (OPMYITHPOBATh H
peoOpa3oBEIBATE CYKICHHS:
YTBEpAUTEIbHBIC T
OTpHIATENbHBIE, CAMHUTHEIC,
YacTHBIC U O0IIKE, YCIOBHBIC,

— BBIABIISTH MATEMAaTUUCCKUC
3aKOHOMEPHOCTH, B3aMOCBSI3U U
MPOTHBOpEYHs B (haKTax, MTaHHBIX,
HAOJIOICHUSIX U YTBEPIKICHUSX,
MpeUIaraTh KpUTEPUH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUUL;

— JIeTaTh BBIBOJKI C MCTIONIE30BaHHEM
3aKOHOB JIOTHKH, TEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOYEHUI 10 aHAJIOTUH;

— IPOBOMUTEH CAMOCTOSITEIBHO
JTOKa3aTeIbCTBA MATEMATHYCCKIX
YTBEPKICHUM (MPSIMBIC U OT
MPOTHBHOTO), BBICTPAUBATh
apryMEeHTAaIUIO, PUBOIUTh
MIPUMEPEI U KOHTPIIPAMEPHI,
000CHOBBIBAaTh COOCTBCHHEIC
CY>KICHUS U BEIBOJEI;

— BBIOMpATh CIIOCOO perIeHus
y4eOHOI1 3amaun (cpaBHUBATH
HECKOJIbKO BAPUAHTOB PEIICHUS,
BBEIOMpATh HanboJee MOIXOSIIUN
C YUETOM CaMOCTOSITEILHO
BBIJICIICHHBIX KPUTCPHEB).

0) 6a30BbIC UCCIICIOBATEIBCKHE ACUCTBHSL:

— BJIAJCTh HABBIKAMH y4EOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIeSITeTbHOCTH, HABBIKAMH Pa3pelIcHUs
npobiem;

— CIIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITEIFHOMY ITOUCKY METOJIOB
peleHus MPAKTUYECKUX 3a/1a4, IPUMECHECHHUIO
Pa3IMYHBIX METOIOB MMO3HAHHUS,

— OBJIAJICHHE BUAAMU JCATCIHLHOCTH I10
MOJTy9E€HUI0 HOBOTO 3HAHMSI, €T0
HMHTEPIPETANNH, IPeoOpPa30BaHUIO U
MPUMEHEHHUIO B Pa3IMUHBIX YUCOHBIX
CUTYAIIHUSAX, B TOM YHCJIC TIPU CO3IaHHU
Y4eOHBIX U COIIMATBHBIX IPOCKTOB;

— (opMHpOBaHUE HAYYHOTO THIIA MBIILICHUS,
BJIaJICHIE HAYYHOH TEPMUHOJIOTHEH,
KITFOYEBBIMH OHSATHSIMH U METOJIAMH;

— CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC
3a/1a4¥ B 00pa30BaTeIbHON ACSITEITLHOCTH U
KU3HEHHBIX CUTYAIUSX;

—  BBIABJISTH IPUIMHHO-CIICCTBEHHBIC CBSI3H U

2) 6a30BbIE UCCIIEIOBATENHLCKHE

JIeUCTBHUS:

— WCIIONIB30BATh BOMIPOCH Kak
HCCIIEAOBATEIILCKUI HHCTPYMEHT
Mo3HaHUsA, GopMyIUpOBaTH
BOTIPOCHI, (PUKCHPYFOTIIHE
MPOTHBOpPEYHE, IPodIEeMy,
YCTaHABJIMBATh HCKOMOE U TaHHOE,
(opMHpOBATH THIIOTESY,
apryMeHTHPOBAThH CBOIO MO3HUIIHIO,
MHEHHUE;

— -MPOBOJUTH CAMOCTOSITEIBHO
CHHaHHpOBaHHBIﬁ OKCIICPUMEHT,
HCCIICIOBaHHE TI0 YCTAHOBJICHUIO
0COOEHHOCTEH MaTEeMaTHIECKOTO
00BEKTa, ABJICHUS, IIpOIIeCCa,
BBISIBIICHUEO 3aBHCHMOCTEH MEXITy
00BEKTaMHU, SIBIICHHUSMU,
MpOIIeCCaMH;

— CaMOCTOSITETIFHO (hOPMYIIHPOBATh
0000IIIEHNS U BBIBOJIBI 110
pe3yJbTaTtaM MPOBEACHHOTO
HAaOJII0ICHUSI, UCCIICIOBAHUS,
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aKTyaJIM3UpOBATh 33/1a4y, BBIIBUI'ATh
THIIOTE3Y €€ PEIICHHs, HAXOIUTh apI'yMEHTEHI
JUISL IOKA3aTeNbCTBA CBOMX yTBEPKICHUH,
3a71aBaTh NapaMeTpbl U KPUTEPUH PEIICHHS;

— aHaTM3MPOBATh NOIYyUYCHHBIE B XOJE PEIICHUS
3a71a4M pe3yIbTaThl, KPUTHUECKH OLIEHUBATh
UX JOCTOBEPHOCTH, IPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSAX;

— JaBaTh OLICHKY HOBBIM CHTYaLUsIM, OLICHUBATH
proOpeTEeHHBIH OIBIT,

— paspabaThIBaTh IUIAH PEIICHHUS IPOOIEMBI C
YYETOM aHaJIN3a UMEIOIIIXCS MaTepUalbHBIX
W HEMaTepHaJIbHBIX PECYPCOB;

—  OCYILECTBJIATH LIEJICHAIIPABICHHbIH TOMCK
HepeHoca CPeCTB U CII0CO00B IEUCTBUS B
npoheCcCHOHANBHYIO CPELy;

— yMeTb [IEPEHOCHUTH 3HAHHS B TI03HABATEIIBHYIO
U TIPaKTHYECKYI0 00IacTH
KHU3HEICATSIbHOCTH;

— yMeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
NpEeIMETHBIX 00JIacTel;

— BBIABUTATh HOBBIC HICH, NIPEIJIarath
OPHTHHAIBHBIC TIOIXObI U PSLICHHS;

— CTaBHTh ITPOOJIEMBI U 33/1a4H, JOMYCKAIOIIHe
AIBTCPHATUBHBIC PCUICHUA,

OIICHUBAThH JOCTOBEPHOCTh
MOJYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB U 0000IIEHHIT;

— IPOTHO3UPOBATH BO3MOKHOE
pa3BUTHE MpoIlecca, a TAKKe
BBIJIBUTATH TIPEATIONIOKCHHS O €r0
Pa3BUTHH B HOBBIX YCIIOBHSX.

B) paboTa ¢ uHpOpMaIHeii:

— BIaJETh HaBBIKAMHU IOJy4eHHs UHHOPMALIUH
W3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENILHO OCYILECTBIISATh ITOUCK,
aHaJIM3, CHCTEMATU3aIHI0 M HHTEPIIPETAIIHIO
nH(pOpMaUK Pa3IMIHEIX BUIOB U (HOpPM
MPE/ICTABICHS;

— cO03/1aBaTh TEKCTHI B PA3IMYHBIX (popmarax c
Y4eTOM Ha3Ha4eHHs HH(pOpMauy 1 esIeBor
ayJIMTOPHH, BEIOMpast ONTHMANIBHYIO (hopmy
NPE/ICTaBIICHUS U BU3yallU3allny;

—  OILIGHMBATh JOCTOBEPHOCTD, IETHTUMHOCTh
nHpopManum, ee COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-ITHYECKHM HOpMaM;

— HCIOJIb30BAaTh CPECTBA MHPOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX U
OPTaHM3aIOHHBIX 33/a4 ¢ COOJI0ICHUEM
TpeOOBaHUI1 IPrOHOMUKH, TEXHUKH
6e301macHOCTH, THTHEHBI,
pecypcocOepexeHus, MPABOBBIX M 3THYECKUX
HOPM, HOPM HH(OPMAIIMOHHO
0e30I1aCHOCTH;

— BIaJeTh HaBbIKAMH PACIO3HABAHUS U 3aIUTHI
nHpOpMaINH, HHPOPMAITNOHHON
0e30I1aCHOCTH JINYHOCTH.

3) paborta ¢ uHpOpMAIUCHi:
-BBIABJIATH ACHUIUTHI HHOOPMAIHH,
JAHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BOIIPOC U JUIsl pEILICHNUS 3a]auH;
-BBIOMpATh HHPOPMALIHIO U3
WCTOYHUKOB PA3IMYHBIX TUIIOB,
AHAITM3HPOBATh, CHCTEMAaTH3UPOBATh
U HHTEPIPETHPOBATH HHHOPMALIUIO
Pa3IMYHBIX BHIOB U Gopm
NPENICTABIICHUS;

-CTPYKTYypUpPOBaTh HH(pOpMAIIHIO,
NPEJICTABIIATh €€ B Pa3INuHbIX
(dbopmax, HITFOCTPUPOBATH
rpadudecku;

-OLICHUBATH HA/IC)KHOCTD
UH(OPMALIUH [0 CAMOCTOSTEIBHO
cOpMyITHPOBAHHBIM KPHUTEPHSIM.

Osnanenne
YHHUBEPCaJIbHBIMH
KOMMYHUKATHBHBIM
H IEHCTBHSIMHU:

a) o0OIeHue:

—  OCYIIECTBJIATH KOMMYHHKAIIH BO BCEX
cepax KU3HH;

— pacro3HaBaTh HeBepOaJbHBIE CPEJICTBA
001IeHNs1, TOHUMATh 3HAYCHHE COLIMAIIBHBIX
3HAKOB, PACIIO3HABATh MPEANOCHUIKH
KOH(IUKTHBIX CUTYaIlHid U CMATYATh
KOH(ITUKTHI;

— BIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS 1
B3aMMOJICHCTBUS;

1) obmmenme:

— BOCIIPHHUMaTh M (HOPMYJIMPOBATH
Cy)KAEHUS B COOTBETCTBUH C
YCIOBMSIMA M LEJISAMH  OOIICHUS,
SICHO, TOYHO, IPaMOTHO BBIpakaTh
CBOIO TOUKY 3pEHUS B YCTHBIX U

IIHUCBbMCHHBIX TCKCTAax, JdaBaTb
MOACHCHUA TI0 X044y pPCEHICHUA
3aJgadu, KOMMCHTHPOBATH

[IOJIyYEHHBIN pe3yJIbTaT;
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apryMEHTHPOBAHHO BECTH JTHAJIOT, YMETh
CMSITYaTh KOH()JIMKTHBIE CUTYAIUH;
Pa3sBEPHYTO U JIOTHYHO U3J1araTh CBOK TOUKY
3pPEHUsI C MCIIOIBb30BAHUEM S3BIKOBBIX
CpeIncTB;

— B Xole OOCyXaeHHs 3a]aBaTh
BOITPOCEHI o CYILECTBY
o0cyxnaeMol TeMbl, HpOOJIEMBI,
pemraeMoi 3amayM, BBICKa3bIBATh
Wjed, HaleJeHHble Ha IIOHMCK
peLICHUs,  CONOCTABJIATH  CBOM
CYXICHUS C CYXICHHSAMH APYTHX
YYaCTHHKOB JMajora,
0OHapyXKUBaTh pasznmdre u
CXOJCTBO IO3ULUH, B KOPPEKTHOU
dopme (hopmyIHpOBaTH
pa3HOIIacHs, CBOM BO3PaKCHNUS;

— NPEJCTaBISATH pe3ynbTaThl
pelieHust 3ajavM, SKCIEepPUMEHTa,
UCCIeJOBaHMS, MIPOEKTa,
CaMOCTOSATENLHO BBIOUPATh OopMaT

BBICTYIUIEHHA C YYETOM 3aaa4
Mpe3eHTAllld W OCOOEHHOCTEH
ayIUTOPUH.
0) COBMECTHasI ICATEIIHHOCTB: 2) cOBMeCTHAs ACATCIEHOCTS!
— IIOHMMAaThb U UCIO0JIB30BATh NIPEUMYIIECTBA — IOHUMATh 3 HCIOJIB30BaTh
KOMaHTHOH ¥ WHAWBUIYAIBHOU PaOOTHL; IpeuMylLlecTBa  KOMaHAHOM U
— BBIOMpATh TEMATUKy W METOJBI COBMECTHBIX WHIUBHIYAJIBHON  paboThl  TpH
JIEHCTBUH ¢ yIETOM OOIIUX MHTEPECOB U peleHuu Y4eOHBIX 3aj1ad4,
BO3MOXKHOCTEH Ka)KJI0r0 4JI€Ha KOJUIEKTHUBA; OPUHUMATh  [eJdb  COBMECTHOH
— MPUHUMATH LEJIM COBMECTHOM N1€ATEIbHOCTH, ACATCIIbHOCTH, JITaHUPOBATH
OpraHM30BbIBAaTh U KOOPAUHUPOBATH OPraHM3aIHI0 COBMECTHON paboTHI,
JIEUCTBUS TIO €€ TOCTHUKEHUIO: COCTaBIIATh pacnpeaciisaTh BUbI paodor,
IUIaH JEHCTBUI, pacpeaeiiaTh POy ¢ y4eTOM ZI0roBapuBaThCA, obcyxnarh
MHCHHI YYaCTHHUKOB 00CYKIaTh PE3yJIbTAThI mpolecc M pe3ynbTaT  paboThl,
COBMECTHO# paboTHT; 00001IaTh MHEHUS HECKOJIBKUX
— OLICHMBaTh KaueCTBO CBOCIO BKJajaa U JOEiH;
Ka)XJI0ro y9acTHHKa KOMaHIbI B o0t — Y4aCTBOBaThb B I'PYIIIOBLIX (I)OpMaX
pe3yJNbTarT 10 pa3paboTaHHBIM KPUTEPHSIM; pabotel  (0bcyxkmeHus,  oOMeH

IpeJJIaraTh HOBbIE IIPOEKTHI, OLIEHUBATh UAEU
C MO3ULUH HOBHU3HBI, OPUTHHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

KOOPAWHHUPOBATH U BHIIOIHATE PabOTy B
YCIIOBHUSIX PEalbHOr0, BUPTYaJILHOTO U
KOMOMHHUPOBAaHHOTO B3aUMO/ICHCTBYS;
OCYILECTBJISATh IO3UTUBHOE CTPATErMUECKOE
MOBEJCHHE B PA3IMUYHBIX CUTYaLMSIX,
MPOSIBISITE TBOPUYECTBO U BOOOpaKEHHE, OBITH
UHHULMATHBHBIM

MHEHUH, "MO3roBble IITYpMBI" H
WHbIE), BBINOJIHATE CBOIO 4YacTb
paboThl U KOOPAMHHPOBATH CBOU
JEHCTBUSA € JPYTMMH YiICHaMHU

KOMaH/Ibl, OLICHHUBATh Ka4yCCTBO
CBOETO BKJIaJa B OOIIMIT MPOXYKT
110 KPUTEPUSIM,

c(hOpMYIHUPOBAHHBIM yUYACTHUKAMH
B3aUMOJEHCTBUSL.

Osnazenue
YHHUBEPCaITbHBIMHU
PETYISATHBHBIMH
JIEUCTBUSIMU

a) CaMOOpraHu3anus:

CaMOCTOSATENILHO OCYILECTBIATh
MIO3HABATEJILHYIO JIESTEIEHOCTD, BHISIBIISTD
poOJIeMBbl, CTaBUTH U (HOPMYIIMPOBATH
COOCTBEHHBIE 33124 B 00pa30BaTeI-HON
JIeSITEIbHOCTH M )KU3HEHHBIX CUTYaIUSIX;
CaMOCTOSTENIbHO COCTABIISITh TUIAH PEIICHHS
poOJIEMBI C YIETOM MMEIOIIIXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
IIpEeANOYTEHU;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM;
pacHmpsaTh paMK1 y4eOHOTO TpeMeTa Ha
OCHOBE JIMYHBIX IIPEIIOYTEHNU;

JieniaTh OCO3HaHHBIN BBIOOD,
apryMeHTHPOBaTh ero, OpaTh
OTBETCTBEHHOCTb 32 PElCHHE;

1) camoopranm3anys:

— COCTaBJIITh  IUIAH,  QJITOPHTM
peLIeHHUs 3a1a4u,
— BBIOMpaTh Ccrmoco® pemeHus ¢

YYETOM HMEIOINUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH,

— apryMeHTHUPOBATh u
KOPPEKTUPOBATH BapHaHTHI
pelmleHHd ¢ y4eTOM  HOBOW
nHpOpPMALNH.
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OLICHMBATh NPUOOPETECHHBIN ONBIT;
Croco0cTBOBaTh (POPMUPOBAHUIO U
MPOSIBJICHUIO IUPOKON 3PYIUIUU B PA3HBIX
0071acTsAX 3HAHUM, TOCTOSHHO MOBBIIIATH CBOH
00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTYAI[UsIM, BHOCUTh
KOPPEKTHBEI B IESTEIHHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YIBTATOB LEIISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIHBHOM
pedIrekcuu Kak OCO3HAHUS COBEPIIIaeMBIX
JIEHCTBUI U MBICJIUTENBHBIX TPOLIECCOB, UX
PE3yJIbTATOB U OCHOBaHUIA,

HCIIOJIE30BaTh MIPUEMBbI pe(ICKCHH 15
OIICHKY CHTYyalluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKU U CBOCBPEMCHHO
MPUHUMATH PEIICHUS 110 UX CHUYKCHUIO,

B) OMOLIMOHABHBIA UHTEJIEKT,
TIPEIIIOIarafoIIii c(hOPMUPOBAHHOCTE:
CaMOCO3HAaHMSI, BKIIOYAOIIEr0 CIIOCOOHOCTh
IMOHUMATH CBOE SMOILMOHAILHOE COCTOSHUE,
BUCTH HATIPABIICHUS Pa3BUTHA COOCTBEHHOU
SMOLMOHANBEHON Cephl, OBITh YBEPEHHEIM B
ceOe;

caMOperyJIUPOBaHUS, BKITIOYAIOIIETO
CaMOKOHTpOJ'IL, yMeHI/Ie HpI/IHI/IMaTL
OTBETCTBEHHOCTH 3a CBOE MOBEICHHE,
CHOCOOHOCTH aaNTUPOBAThCA K
OMOLMUOHAJIBHBIM U3MCHCHHUSIM U HpOHBHHTL
THOKOCTB, OBITH OTKPHITHIM HOBOMY;
BHYTPCHHEH MOTHBAIIH, BKIIOYAIOICH
CTpeMIICHHUE K JOCTIDKCHHIO SN U YCIIeXY,
ONTUMU3M, HHUIIHATUBHOCTD, YMEHUE
JIECTBOBATh, HCXOMS U3 CBOUX
BO3MO>KHOCTEH;

SMITaTHH, BKJIKOYAIOMIEH CITOCOOHOCTD
MOHMMATh SMOIMOHAIBHOE COCTOSIHHE
JpYTUX, YYATBIBATE €r0 IIPU OCYIIECTBICHUN
KOMMyHI/IKaHI/II/I, CHOCO6HOCTB K CO‘-IyBCTBI/IIO
U CONECPEKUBAHUIO,

COIMAIbHBIX HABBIKOB, BKIIOYAOIIHNX
CHOCOOHOCTH BEICTPAMBATh OTHOIICHUS C
JPYTAMU JFOABMH, 3a00TUTHCS, IPOSBIIATH
HHTEpEC U pa3pemarb KOH(IUKTHL;

2) CaMOKOHTPOJIb:

— BIAACTh HaBBIKAMU
MMO3HABATEIIEHOW pedIekcnn Kak
OCO3HAHUS COBEpIIAEMBIX
IEeUCTBUI u MBICJITUTEIBHBIX
TIPOIIECCOB, WX  pe3yJbTaTOB,
BIIAJICTh criocobamu
CaMOIIPOBEPKH, CaMOKOHTPOJIS

Impolecca U pe3ysibTaTa pelieHUs
MaTeMaTHYeCKOH 3a1aul;

—OpeABUIETh TPYAHOCTH, KOTOPBIE
MOTYT BO3HHUKHYTb NPHU PpEIICHUU
3aJaud, BHOCUTb KOPPEKTHBHI B
JIEITEIIHOCTh HAa OCHOBE HOBBIX
00CTOSITEINIBCTB, JaHHBIX,
HaWJCHHBIX OIIMOOK, BBISBICHHBIX
TPYJHOCTEH;

— OLICHUBATh COOTBETCTBHE
pesynpTata eI M YCIOBHSM,
OOBSICHATH HPUYMHBI JOCTHKEHHS
WIH HE JOCTIDKEHHs Pe3yIbTaToB
JIeSITeIbHOCTH, HAaXOJHUTh OIINOKY,
JlaBaTh OIIGHKY HPHOOpPETEHHOMY
OTIBITY.

T) IpUHATHE ceOs U IPYTHUX JOACH:

MIPUHUMATE ce0s1, IOHUMAsi CBOU HEJOCTATKH
1 JTOCTOMHCTBA;

MPUHUMATh MOTUBBI MU apI'yMEHTBI IPYTUX
JOJIeH IpU aHaIn3e Pe3yIbTaTOB
JIeITEeIIbHOCTH,

MPHU3HABATH CBOE IIPaBO M MPABO APYTUX
JIFOJICH Ha OIIMOKU;

pa3BUBaTh CIIOCOOHOCTH IIOHUMATh MU C
MO3ULUH JIPYTOTo YEJIOBEKa.

3) npuHsTHA ceOs M qPYTUX JTFOICH:

— ITOHUMATh u HCIIOJIb30BaTh
NperMyIiecTBa  KOMaHAHOH W
WHIUBUIYAIbHOM  paboOThl  mpu
pemeHny y4eOHBIX 3a1ad,

— IPUHUMATb  LEJIb  COBMECTHOH
JIeSITEIIbHOCTH, TUIAHUPOBATh
OpTaHU3AINI0 COBMECTHON pabOoTHI,
pacmpeiensiTh BUJIBI pabor,
JIOTOBapHBaThCS,

— 00CcyX/IaTh TpOIecC U pe3yibTaT
paboTHI, 0000mIaTe MHEHUS
HECKOJIBKHX JIIO/IEH;

— y4acTBOBAaTh B IPYMIIOBBIX (hopmax
pabotel  (0OCyXaeHus, OOMEH
MHEHHH, "MO3TOBBIE MITYpMBI" U
UHBIE),
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— BBIMOJHATH CBOK) 4acTh PabOTHI H
KOOPJIUHUPOBATh CBOU JECHCTBUS C
JIPYTUMU YI€HaMU KOMaH/bI,

— OIIEHUBATh KaYeCTBO CBOETO BKIaAa
B OOIIUI MPOAYKT 1O KPUTCPHUIM,
c(hOpMYIHPOBAHHBIM YYACTHUKAMHU
B3aNUMOEUCTBHUS.

OcBoenne yuebHoro mpeamera OVYIIn.04 Marematuka crocoOcTByeT (HOPMHPOBAHUIO
00IIMX KOMIIETEHINN

OK 01. BeiOupats cmocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IIOWUCKA, aHAJINW3a W HMHTEPIPETALUU
uHpOpMaLKU, 1 UHPOPMALMOHHBIE TEXHOJIOTMU JJIS BBINOJHEHUS 3a7ad Ipo¢ecCHOHATbHON
JeSITeIbHOCTH;

OK 03. [TnanupoBaTh U peam30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pasBUTHE, NPEANPUHUMATENILCKYIO JEATEIIBHOCTh B MpoQeccuoHanbHON cdepe, UCronbp30BaTh
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 ¢ yueTroM 0COOEHHOCTEN COLMAIbHOIO U KYJIBTYPHOI'O KOHTEKCTA;

OK 06. IlposBiasaTh TIpakJaHCKO-NATPUOTUYECKYIO MO3ULHUIO, JI€MOHCTPUPOBATH
OCO3HAaHHOE IIOBEJCHHWE Ha OCHOBE TPAIULHOHHBIX POCCUICKHX JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3ALMM MEXHAIIMOHAIbHBIX U MEXPEIUTHO3HBIX
OTHOILEHUH, IPUMEHSTh CTaHapThl aHTUKOPPYILIUOHHOTO OBEICHMUS;

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKPYXKAIOUIEH Cpeabl, PECypcocOepexeHuIo,
OPUMEHATh 3HAaHUSA OO0 M3MEHEHUM KIMMaTa, HOPUHLUIBI OEpeKIMBOro IPOU3BOJCTBA,
3 PEKTUBHO ACHCTBOBAThH B UPE3BBIYAWHBIX CUTYAIIUsX;

OK 08. Ucmonb3oBath cpencTBa PU3NYECKON KyIbTYPhl IS COXPAHEHUS U YKPETIICHUS
3/10pOBbs B Ipo1iecce NpodheccnoHaNbHOM e TEIbHOCTH U OJAepKaHHSI HEOOX0IMMOTO YPOBHS
(bu3nuecKoil moAroTOBIEHHOCTH;

OcBoenue yuebnoro mpeamera OVIIn.04 MaremaTuka AOKHO CHOCOOCTBOBATh
(dbopMHpOBaHUIO MPO(ecCHOHATBHBIX KOMIIETEHIMI:

[IK 1.1. BpINOAHATH KOMILJIEKC PabOT MO MOATOTOBKE K OYpEeHHIO U MO OKOHYAHUU
OypeHust HeTAHBIX U ra30BbIX CKBAXKHH.

[1K 1.2. BoinosHATh KOMIUIEKC paboT 10 OypeHuto, KPEeTIEHUIO0, UCTIBITAHUIO U OCBOEHUIO
HEPTSIHBIX U TA30BBIX CKBAYKUH.

[IK 3.2. TIpou3BoauTh TEXHUYECKOE OOCIYKMBAHME arperaroB, CHUCTEM, MEXaHU3MOB
OypOBBIX YCTaHOBOK 3KCIUTYaTallHOHHOTO U TITyOOKOT0o pa3Be0YHOro OypeHust Ha HeTh U ras.

I[IK 3.5, OdopmisiTh TEXHOIOTMYECKYI0O M TEXHUYECKYI0 JOKYMEHTAIUI0 IO
00CITy’)KHBaHUIO M SKCIUTyaTalluy OypoBOro 000pyA0BaHUsL.

CoorHomenue o0mux kommnerenuuii ®I'OC CIIO 21.02.02 Bypenune HedTAHBIX U
ra3oBbIX CKBAKUH, THYHOCTHBIX Pe3yJIbTATOB U MeTalpPeAMETHBIX Pe3yJIbTaTOB

OO0mue KoMNIeTeHIIUH JIMYHOCTHBIE Pe3yabTaThl Meranpeamernblie pe3yabTatsl @OII COO
®IrocC C1o 21.02.02 ®OII COO
OK 01. Beibupats crmoco0Obt 1) 6a30BBIC JIOTHYECKUE ICHCTBHS:
8) LIEHHOCTH Hay4HOTO
pemeHus 3a1a4d SR —  BBIIBIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC
npodeccHOHAIBLHOM ) MIPU3HAKH MaTeMaTUYECKHX 00BEKTOB,
— cpopmMupOBaHHOCTH . .
JEATEeIbHOCTH MOHSTUH, OTHOLICHUH MEXIy MOHATHIMHY,
MHPOBO33PEHHS, .
MPUMEHUTENBHO K COOTBETCTBVIOMETO GbopMysMpoBaTh  ONpeneNieHHusT  MOHSTHH,
TBETCTB r N
Pa3MuHBIM KOHTEKCTaM; yIom yCTaHaBJIMBaTh  CYLIECTBEHHBIH  MpPU3HAK
COBPEMEHHOMY YPOBHIO
KJIaccH(UKAITUN, OCHOBAHMSA IS 0000meHNs 1
pasBHUTHS HAYKH u
. CpaBHEHUsI, KPUTEPHHU MPOBOMMOTO aHaJIN3a;
0O0IIIeCTBEHHOH MTPAKTHKH,
—  BOCIIPUHHMATbh, (bopMyIIHpOBaTh u
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— IOHUMAHUE MaTeMaTU4eCKOi
HayKH Kak chepsl
4eJIOBEYECKOH NesITebHOCTH,
9TallOB €€  Ppa3BUTUS U
3HAYMMOCTU JUIS Pa3BUTUSA
LUBWIN3ALUH,

— OBJIafIcHHE SI3BIKOM
MaTeMaTHUKH u
MaTeMaTHYECKON KyJbTYpOil
KaK CpEICTBOM IO3HaHHUSA
MHpa,

—TOTOBHOCTh ~ OCYIIECTBIIATH
MPOEKTHYIO u
UCCIE0BATEIbCKYIO
JIeSITETIbHOCTD
UHAWBUAYAJIBHO U B TPYIIIE.

IIpe0Opa3OBhIBATh CYXK/ICHHS: YTBEPAUTEIbHBIC
W OTpHLATE]bHbIC, CAMHUYHbBIC, YacTHBIC W
o0I11ue, yCIOBHEIE,

BBISBIIITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH,
B3aUMOCBSI3M W IPOTHBOpeuHs B (Qakrax,
JaHHBIX, HAOJIONEHUAX W YTBEPXKICHUSIX,
npeylaratb  KpUTEpUM  JUIA  BBIABJICHUA
3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL;

JeaTh BBIBOABI C MCHOJIb30BAaHHEM 3aKOHOB
JOTHKH, JEOYKTHBHBIX M  HHIYKTUBHBIX
YMO3aKIIOUEeHUH, YMO3aKJIIOUEHUI 1o
QHAJIOTHY;

MIPOBOANUTH CaMOCTOSATENIFHO JIOKa3aTelbCTBA
MaTEeMaTHYeCKUX YTBEP)KACHUH (IpsIMble U OT
MIPOTUBHOT0), BBICTPAaUBAaTh AaPryMEHTAIHIO,
NOPUBOIUTh TMPHUMEPBl U KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIC CYXXICHHS |
BBIBO/IBI;

BEIOMpATh CIOCO0 pelIeHusT y4eOHOH 3amadn
(cpaBHHMBATH HECKOJIBKO BAapHAHTOB PELICHHMS,
BBIOMpATh Hambojee MOIXOISMHUIl ¢ yd4eToM
CaMOCTOSTEIIBHO BBIJICJICHHBIX KPHTCPHEB).

2) 6a30BbIC HCCIICIOBATEIILCKHIE JCHCTBUS:

HCIOJIB30BaTh BOIPOCHI KaK
UCCIIEZIOBATEILCKUI HMHCTPYMEHT TIO3HAaHUS,
(dbopMyJIMpOBaTh  BONPOCH],  (DUKCHPYIOIHE
NpoTUBOpeune, mnpoblieMy, YyCTaHaBJIMBAaTh
UCKOMOE W JlaHHOE€, (POPMHPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3HULIUI0, MHEHHE;

MPOBOJHTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBII

OKCIICPUMCHT, HUCCJIIEAOBAHUEC 1o
YCTaHOBJICHUIO 0COOEHHOCTEH
MAaTEMATUYCCKOI'O 06T>CKT3, SIBJICHUA,

TIporecca, BBIBICHUIO 3aBUCHMOCTEH MEXIY
o0BbeKTaMu, SIBJICHUSMH, TIPOIIECCAMU;
CaMOCTOATENBHO (HOPMYITHUPOBAThE 0000IICHUS
U BBIBOJbLI IO peE3yjbTaTaM MNPOBEIACHHOTO
HAOJIONEHNUs,  MCCIEJOBAaHUS,  OLCHMBATH
JOCTOBEPHOCTH TMOJTYYCHHBIX PpE3YyIbTATOB,
BBIBOJIOB M 0000IIEHMIA;

TIPOTHO3UPOBATH BO3MOXKHOE pasBuTHE
TIpoIIecca, a TaK)Ke BBIJIBUTATh IPEIIOJIOKEHNUS
0 €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

OK 02 Hcnons3oBats

COBpEMEHHBIE cpeacTBa
TIOUCKA, aHanmm3a U
HHTEPIIPETALUH
nHpOpManuy, u
nHGOPMALMOHHBIE
TEXHOJIOTUH ULt
BBITIOJTHEHHS 3a1a4
poheCCHOHATBHOM
JIeATEeIbHOCTH;

OBajieHAe yHHBEPCATHHBIMH IT03HABATEIHHBIMU
IEUCTBUSIMU:

3) pabota ¢ nahopmanue:

BBLBIATE AePUINTH WHGOPMAIWU, TAHHBIX,
HEOOXOAWMBIX U OTBETa Ha BONIPOC M IS
permeHns 3a1aqmy;

BEIOMpaTs HWH(OpMAIMIO W3 HCTOYHHKOB
Pa3IUIHBIX THUTIOB, aHATM3UPOBATb,
CHCTEMAaTH3UpPOBAaTh M  HMHTEPIPETHPOBATH
nHpopMannIo pa3NMYHBIX BHIOB U (opm
MIpECTaBICHHUS;

CTPYKTYPHpPOBaTh HH(OpMALHIO, IPECTABIISATH
ee B pasNMuHbIX (OpMax, WILUIIOCTPUPOBATH
rpadudecku;

OIICHMBATh HAAEKHOCTh HHGPOpPMAIHUK IO
CaMOCTOSITEIIHO c(hopMyITHPOBAHHBIM
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KPHUTEPHSIM.

OK 03 [IInanupoBath W
peann30BbIBATH
cOOCTBEHHOE
npo¢eCCHOHATBHOE u
JIMYHOCTHOE pasBuTHE,
MPEANPUHIMATETbCKY O
JIeATEIbHOCTh B

mpodeccHOHANBHON  cdepe,
UCIIONB30BAaTh 3HAHHUS 110
MpaBoBOW W (UHAHCOBOH
IPaMOTHOCTH B Da3JIMYHBIX
KM3HEHHBIX CUTYalusiX;

6) TPyIOBOTO BOCITUTAHUS:

TOTOBHOCTh K Tpyay,
OCO3HaHHe LEHHOCTH
TPYAOIOOUS,

HHTEpEC K  pa3IHYHBIM

chepam mpodeccHOHATEHON
JeATENEHOCTH, CBS3aHHBIM C

MaTeMaTHKOM u ee
TIPUIIOKCHUSIMH,
yMeHHe COBEpIIaTh

OCO3HAHHBIN BEIOOpP Oymymiei
podeccun U peanrn3oBhIBATh

COOCTBEHHBIE  >KU3HECHHBIE
TUIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTB K
MaTeMaTu4ecKoMy
o0pa3zoBaHHIO u
caM0o00pa30BaHHIO Ha

TPOTAKCHUU BCel JKHU3HHU,

OBnajeHue YHUBEPCAIbHBIMH  PETyIATHBHBIMU

JIEUCTBUAMU:

1. camoopraHuzanus:

—  COCTaBIIATH IJIaH, AITOPUTM pEILeHHs 3aauH,

— BBIOMpATh CIOCOO pCHICHHS C  Y4YETOM
AMEIOIUXCS  PECypcoB W COOCTBEHHBIX
BO3MOKHOCTCH,

—  apryMeHTHPOBaTh u KOPPEKTHPOBATh
BApUAHTBl PEIIEHUH C y4eTOM HOBOH
nHpOPMALIUH.

2) CaMOKOHTPOJIb:

—  BIAJCTh HaBBIKAMU MO03HABATENILHON

pedrekcuu Kak OCO3HaHHS COBEpIIAeMbIX
JEUCTBUI U MBICIUTENBHBIX MPOIECCOB, HX
pe3yJIbTaToB, BJIAJETh criocobamu
CaMOIIPOBEPKH, CaMOKOHTpOJs Ipolecca U
pe3yibTaTa pelIeHns MaTeMaTHIecKO 3a1a4u;
NIPEABHAETh TPYAHOCTH, KOTOpPBIE MOTYT
BO3HHMKHYTh IIPH PELICHUH 3a7a4H, BHOCHTH

— TOTOBHOCTb K aKTUBHOMY KOPPEKTHUBBI B IEATECIBHOCTE HAa OCHOBE HOBBIX
YYaCTHIO B peIICHUH 00CTOSITENILCTB, NAHHBIX, HAHJICHHBIX OIIHOOK,
MPaKTHYECKUX 3amayq BBISIBJICHHBIX TPYIHOCTEH;
MaTeMaTH4ecKoi —  OIIGHMBAaTh COOTBETCTBHE pe3yjbTara LEiIH U
HaINpaBIEHHOCTH, YCIIOBUSIM, OOBSICHATH MPUYMHBI JTOCTHIKEHUS
W HE JIOCTHKEHUSI pe3yJbTaToB
JeATeNIbHOCTH, HaxXOAMWTh OIIMOKY, JlaBaTh
OIIEHKY TIPHOOPETEHHOMY OTIBITY.
OK 04. D¢ppexrnBHO
s 8) LEHHOCTH HAay4YHOTO OsnajeHue YHUBEPCAbHBIMH
B3aHMO/ICHCTBOBATh U .
TIO3HAHMS: KOMMYHHKATHBHBIMH JIEHCTBHAMH:
paboTaTh B KOJUICKTUBE U )
KOMAHIE: — c(h)OpMUPOBAHHOCTh 1) oOuwenue:
’ MHPOBO33pEHHS, —  BOCIIPHHHMATH M (POPMYIHPOBATH CY)KACHHUS B
COOTBETCTBYIOLIETO COOTBETCTBMM C YCIOBHSAMH M  LEISIMU
COBPEMEHHOMY YPOBHIO OOLIeHHs, SICHO, TOYHO, IPAMOTHO BBIPaXKaTh
pasBHUTHS HayKH u CBOIO TOYKY 3PEHUSI B YCTHBIX M MUCbMEHHBIX

00IIIeCTBEHHOM MTPAKTHUKH,
MMOHMMAaHUE MAaTEMaTHYECKOMU
HayKu KaK ctepst
YEJIOBEUECKOM JIeSITETLHOCTH,
9TalioB €€  pa3BUTUA H
3HAYUMOCTH JJISl  Pa3BUTHS
IMBWJIM3AIUH,

OBIIaJICHUE SI3BIKOM
MaTeMaTHuK! u
MaTeMaTHYeCKOU KYJIbTypOil
KaK CpeJICTBOM IIO3HAHUS
MHpa,

TOTOBHOCTh  OCYIIECTBIISITH
MIPOEKTHYIO u
HCCIIE0BATEIbCKYIO
JIESITETTHHOCTD

HWHAWBUYAJIbHO U B I'pYyIIIIC.

TCKCTax, 1aBaTh MOACHCHUS MO XOAY PCHICHUA
3a7ladyd,  KOMMEHTHUPOBATh  IIOJIYYECHHbIN
pe3yJbTar;

B Xoze OO0CYXXAEHHs 3a7aBaTh BOIPOCHI IO
CYILIECTBY OO0CYXIaeMOH TeMbI, MPOOJICMBI,
pemiaeMoii  3a/aud, BBICKA3bIBaTh  WUJIEH,
HalleJIeHHbIC Ha MOUCK petieHus,
COTOCTABJIATH CBOU CY)KICHUSI C CYKACHUSIMHU
JIPYTUX YYaCTHUKOB JUAliora, oOHapyXHBaTh
pas3yiuyure U CXOJCTBO MO3UIIUIA, B KOPPEKTHOM
dbopme GopmMynupoBaTh Pa3HOINIACHS, CBOH
BO3PaKEHHS;

OPEACTABIIATL PE3YJIbTATBI PCIICHUA 3aJla4di,
JKCIIEPUMEHTa,  HCCICNOBaHHs,  IPOEKTa,
CaMOCTOSITEIILHO BEIONpPATH ¢dopmar
BBICTYIIJICHUA C YUYCTOM 3a4a4 IMPE3CHTAINN U
0COOEHHOCTEH ayTUTOPHH.

2) COBMCCTHasA ACATCIIbHOCTD:

MOHMMaTb U HCIOJIb30BaTh MPEUMYIIECTBA
KOMaH/IHOW ¥ WHIMBHAYalbHOH paboThHl mpu
pemeHny y4eOHBIX 3aj1a4, MPUHUMATh LeNb
COBMECTHOI  JAEATENbHOCTH, IUIAaHHPOBATh
OpraHu3aLUI0 COBMECTHOM paboTsl,
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Osiagenne

pacnpeneniaTs BUIbI PabOT, JOrOBapHUBaThCS,
o0CyXaaTh TpOLEeCcC M pe3yibTaT padoThl,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEH;
y4acTBOBaTh B TPYIIOBBIX (PopMax paOOTHI
(obcyxneHus, OOMEH MHEHHU, "MO3rOBbIC
LITYpMBI" U UHBIE), BBINOJHATH CBOIO 4acTb
paboTHI ¥ KOOPIAMHUPOBATH CBOM ACHUCTBHS C
OPYTUMH 9JICHAMH KOMAaHIBI, OIICHUBAThH
Ka4yecTBO CBOETO BKJIa/Ia B OOIIHIA IPOIYKT IO
KPUTEPHIM, c(hopMyITHPOBaHHBIM
Y9aCTHAKaMHU B3aUMOACHCTBHSL.
YHHUBEPCATBHBIMH  PETYJIATHUBHBIMHU

JIEUCTBUSAMU:
3) npuHATHS Ce0sl U IPYTHUX:

MOHMMaThb U HCIOJIB30BaTh IPEUMYIIECTBA
KOMaH/IHOW ¥ WHIMBUAYaJbHOH paboThl mpu
perneHny yueOHbIX 3a/1a4,

NPUHAMATH II€Jb COBMECTHOH AEATEIBHOCTH,

IUIAHUPOBAaTh  OPTraHHU3ALHUI0  COBMECTHOM
paboThl,  pacmpenensTh  BUIBL  palor,
JIOTOBapUBATHCS,

o0cyKIaTh MpOLECC W pe3ylbTaT paboThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOCH;
y4acTBOBaTh B TIPYIMIOBBIX (opMax padOTHI

(oOcyxnmeHuss, OOMEH MHEHHUH, '"MO3roBbIC
HITYpMBI" U UHBIE),
BBIIIOJIHATH ~ CBOKO  4acThb  paboThl |

KOOPAMHHUPOBATh CBOM ACWUCTBUS C IOPYTUMH
WICHaMH KOMaH/IbI,

OLICHWBATh KA4eCTBO CBOETO BKJIa/a B OO
MPOIYKT MO KPUTEPUSIM, c(HOPMYIUPOBAHHBIM
YYaCTHHKAaMH B3aHMOZICHCTBUSI.

OK 05. OcyiecTBisaTh
YCTHYIO U TUICBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEH
COLIMAIBHOTO K
KYJBTYPHOTO KOHTEKCTA;

OK 06. ITposiBnsTH
TpaskAaHCKO-
MATPUOTHUYECKYIO TTO3HUIIHIO,
JI€MOHCTPHPOBATH
OCO3HAHHOE MOBEACHNE Ha
OCHOBE TPaIUIIMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEH, B
TOM YHCIIE C YYETOM
rapMOHU3AIIH
MEKHAI[UOHAJIBHBIX U
MEXKPEJIUTHO3HBIX
OTHOILEHUH, TPUMEHATh
CTaHJapThI
AHTUKOPPYIIIHOHHOTO
MTOBEICHHUS;

1) TpaKIaHCKOI'0 BOCITUTAHUA:

— c(pOpMHPOBAHHOCTH
rpakJIaHCKOU MO3ULINHA
oby4arorerocs KakK
AKTHUBHOT'O U OTBETCTBCHHOI'O
YJIeHa POCCHICKOTO
o0111ecTBa,

— TpeacTaBIeHUE 0
MaTeMaTHYeCKHUX OCHOBax
(YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD,
SIBJICHUH,

— Tpouenyp TPaXKIaHCKOTO

obmectBa (BBIOOPHI, OIPOCHI
U Ipyroe),
— YMeHHe B3auMOICHCTBOBATH C
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2)

COlMAJIbHBIMU MHCTUTYTaMHU B

COOTBETCTBUH C ux

q)yHKHI/IﬂMI/I 1 HA3HAYCHUCM,
MaTpuoOTUYICCKOTO

BOCIIMTaHHUA:

c(hOpMHUPOBAHHOCTH
poccuiickoi IrpaKIaHCKOU
UICHTUYIHOCTH,

YB@XEGHUS K TMPOIUIOMYy |
HaCTOALEMY poccuiickoi
MaTeMaTHKH,

[IEHHOCTHOE OTHOIIEHHE K
JIOCTIDKEHUSIM ~ POCCHHCKHUX
MaTeMaTHUKOB U POCCHHCKOM
MaTeMaTHYECKOH IIKOJIBI,
UCTIONb30BaHUe ITUX
JIOCTIDKEHUH B JpYrux
HayKax, TEXHOJIOTHAX, chepax
9KOHOMHUKH;

3) yXOBHO-HPABCTBEHHOTO

BOCITUTAHUS:

— OCO3HaHHE JYXOBHBIX
LIEHHOCTEN poccuiickoro
Hapoja,

— c(hOpMHPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS,
STHYECKOTO MIOBEICHUS,

CBSI3aHHOTO C MPaKTHYCCKUM
MPUMEHEHUEM  JTOCTHXXCHUM
HAYKd ©  JICSTEIBbHOCTHIO
Y4EHOTO,

OCO3HAaHHKE JIMYHOTO BKJIaJa B
MOCTPOCHHE YCTOHYHBOTO
Oyaymiero;

OK 07. CopneiicTBOBaThH
COXPaHEHHIO OKpYIKaroIei
cpensl,
pecypcocbepekeHuto,
IIPUMEHSTH 3HaHUS 00
W3MEHEHHUH KJIuMara,
TIPUHIUIIBI OEPEKITNBOTO
MIPOU3BOJICTBA, d3PPEKTHBHO
JIECTBOBATH B
YpE3BBIYANHBIX CUTYaNUsX;

7) DKOJIOTHYECKOTO BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH
SKOJIOTUYECKOU
KYJIBTYPBI,
IIOHUMAaHHue
BIIUSAHUS
COLIMAITEHO-
SKOHOMHYECKUX
MIPOIIECCOB Ha
COCTOSIHUE
MIPUPOAHOMI u
COLIMAJIbHOU CPEJbL,
OCO3HaHHE
JI00ATEHOTO
xapakTepa
9KOJIOTHUECKHUX
mpobiem,
OpHUCHTAIHS Ha
MIPUMEHEHUE
MaTeMaTHIECKUX
3HAHUHA hilat: ¢
pelieHust 3ama4 B
oOnacTu

OKpYy Karouiei
Cpenbl,
TIJIAaHUPOBAHUE
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NOCTYIIKOB u

OIICHKH HX
BO3MOXKHBIX
TMOCIENCTBUA TS
OKpy>Karouien
cpenbl;

OK 08. Ucnonp3oBaTh
cpencTsa pu3nIecKoit
KyJBTYPBI I COXpaHCHUS

4) 3CTETHYECKOTO BOCTIMTAHUS:
— SCTETUYECKOE OTHOIICHHE K

¥ YKPEILICHHUS 310POBbS B MHDY, BKIIOYast OCTETHKY
npomecce MaTeMaTHIeCKHX
npodeccuoHaTbHON 3aKOHOMEPHOCTEH, 06T>GKT013,
JeATENLHOCTH U 3ajad, 3 pEILICHUM,
MOAJIEP>KaAHUS PacCyKICHHH,

HEOOXOAMMOTO yPOBHSI — BOCIIPUMMYHBOCTh K
dusnueckoii MaTeMAaTHYECKUM  acClleKTaM

Pa3JIMYHBIX BHJIOB UCKYCCTBA;

5) GbU3UYECKOro BOCIIUTAHHMS:

— copMHPOBAaHHOCTh YMEHHUS
MIPUMEHATh MaTeMaTH4ecKHe
3HAHMA B MHTEpecax
30pOBOTO  H  0E€30MacHOro
o0pasa XKH3HH,

— OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3JI0POBBIO (310pOBOE
MUTaHue, cOATAaHCUPOBAHHBIN
peXUM 3aHATUH U OTHbIXa,
peryssipHas ¢busnueckas
aKTHBHOCTB),

— (¢usngeckoe
COBEPIIICHCTBOBAHHE npu
3aHATHAX CHOPTUBHO-
03JI0POBUTEIILHOM
JeATEeIbHOCTBIO;

IIOATrOTOBJICHHOCTH,

IIpeameTHbIe pe3yabTaThl 0cBOeHHUs yueOHOro npeamera OYIIn.04 MaremaTuka:

1) BnameHue MeTOAAMM JOKa3aTeNIbCTB, aJrOPUTMaMM pEIIeHUs 3aJad; YMEHHe
(bopMyIMpOBATH OIPEIEIIEHUS, AKCUOMBI U TEOPEMBI, TPUMEHATh UX, IPOBOJIUTH J10Ka3aTeIbHbIE
paccykAeHHsI B X0J1€ PELICHUS 3a1a4;

2) yMeHHEe OIepupoBaTh MOHATUSAMH: CTENEHb YHWCNA, JOTapudM YuCla; yMEHHue
BBIMIOJHATh BBIUMCICHHE 3HAUYEHUH U MpeoOpa3oBaHMsI BBIPAKEHUH CO CTEHEHSIMH U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAlMOHATIBHBIX BBIPAXKEHUH;

3) yMeHue onepupoBaTh MOHATUSAMU: PAllMOHAJIbHBIE, UPPALIMOHAIbHBIE, I0Ka3aTeIbHBIE,
CTETIEHHbIE, JJorapu(pMUIECKUe, TPUTOHOMETPUUECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) ymeHue onepupoBaTh MOHATUSIMH: (QYHKIUS, HENpepbIBHAas (QyHKLHUS, TPOU3BOIHAS,
nepBooOpasHasi, ONpEAETCHHbIM MHTErpai; yMEHHE HaXOJUTh IMPOU3BOJIHBIE 3JIEMEHTapHBIX
GyHKIUH, UCIIONIb3YS CIIPABOYHBIE MaTepUallbl; UCCIEAOBATh B MPOCTEHIINX CIydasix (YHKIHH
Ha MOHOTOHHOCTbH, HAXOUTh HAMOOJIbIINE U HAUMEHbIIINE 3HaUeHUs (PYHKIMIA; CTPOUTH rpaduKu
MHOTOYJIEHOB € HCIOJb30BaHUMEM ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
IIPOU3BOJHYIO TP PELIEHUN 3a/1a4 Ha JIBUKEHUE; PEIlaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOJIbIINE U HaUMEHBIIINE 3HAUYEHUS], HAa HaXOXKACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATUSAMU: pallMOHANbHAS (QYHKIIMS, TOKa3aTeabHas QYHKIN,
cTenieHHast GyHKUus, Jorapugmuueckas QyHKIUS, TPUTOHOMETpHUeckue (yHKIUU, 0OpaTHbIE
(GYHKUMU; YMEHHME CTPOUTh TIpadUKU H3YYEHHBIX (YHKUUH, HCMONb30BaTh TrpaduKd MpU
M3YYEHHUHU IPOLIECCOB U 3aBUCUMOCTEH, NPU PEIleHUH 3a7ad U3 IPYruxX y4yeOHBIX MPEAMETOB U
3aJa4 U3 pealbHOM KU3HH; BEIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEX/1y BeTMUNHAMM;
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6) yMeHue peliaTh TEKCTOBBIE 33Ja4l PAa3HbIX TUIIOB (B TOM YHCJIE HA MPOLEHTHI, 1OJIU U
YacTH, Ha JBU)KEHUE, padOTy, CTOMMOCTh TOBapOB W YCIyI, HaJlOTH, 3a7adyd H3 o0JacTu
yIOpaBJIECHUS JIMYHBIMM U CEMEWHbIMH (DUHAHCAMH); COCTaBIATH BBIPAKEHMS, YpPaBHEHHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0BATh [10JIyYEHHOE PELIEHUE U OLIEHUBATh
IPaBJONI0100HOCTh PE3YJIbTATOB;

7) yMeHHE ONeprupOBaTh MOHATUSAMU: CpeHee apu(MEeTHIECKOe, MEANaHa, HAauOoJIbIIee 1
HalMEHbIIIEEe 3HAUEHMs, pa3Max, IUCIEpPCHs, CTaHAAPTHOE OTKJIOHEHHE 4YMCIOBOro Halbopa;
YMEHHE U3BIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOiMIax, Ha
JyarpaMmmax, rpagukax, OTpakarollyto CBONCTBA peallbHbIX IIPOLIECCOB U SIBJICHUI; IPEACTaBIATh
UH(POPMALIMIO C TOMOINBIO TAOJIUI] M TUArpaMM; HUCCIIEAOBAaTh CTaTUCTUYECKHE JAHHBIC, B TOM
YuclIe ¢ IPUMEHEHUEM IpaUUecKrX METOI0B U AIEKTPOHHBIX CPEJICTB;

8) yMeHHe OIepupoBaTh TOHATHUSMU: CIYYalHBIA OIBIT W CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIy4alHOTO COOBITUS; YMEHHME BBIYHCIATH BEPOATHOCTh C HCHOJIb30BAHHUEM
rpadU4ecKuXx METOJOB; NIPUMEHSTH (OPMYJBI CIOXKEHHS W YMHOXKEHHUS BEPOSTHOCTEH,
KOMOUHATOpHbIE (QakThl U (HOPMYJIBl IPH PELICHUU 3a]a4; OLEHUBATh BEPOSATHOCTH PEabHbIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMU BEJIMUYMHAMU; YMEHHE NPUBOAUTH NPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YKMCET B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSAX;

9) yMmeHue onepupoBaThb IOHATHSAMHU: TOYKa, MpsiMasl, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIN yToJI, CKpELIMBAOLIMECS IPSMBIE, IAPAJIIIEIIBHOCTD U EPIIEHIUKYJISIPHOCTD MPSMBIX
U IUIOCKOCTEH, Yrojd MeXIy HNpsSMbIMHU, YIojl MEXAy HpsIMOW M INIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHUE MEXIY MPSAMBIMH, PACCTOSTHUE
MEXJly TIOCKOCTSIMM; YMEHHUE UCIOIb30BaTh IPU PELLICHUU 3314 U3YUEHHbIE (PaKThl U TEOPEMBI
IUIAHUMETPHUH; YMEHHE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYIKaIOIIEro MHUpa;

10) ymeHnue onepupoBaTb HNOHSTHUSIMU: MHOIOTPAHHUK, CEYEHHME MHOTOTPaHHMKA, KYO,
napauelenunes, npusma, nupamua, Gurypa 1 oBepxXHoCTb BpallleHHs], IMIMH/P, KOHYC, 1I1ap,
chepa, ceueHus (UTYpHl BpaIICHUs, IUIOCKOCTh, Kacaromiascs cdepbl, HWIMHIpPA, KOHYcCa,
IUIOINAb IOBEPXHOCTH MUPAMUbI, IPU3MBbI, KOHYCa, LWIMHIPA, IUIOIAaAb ceprl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Tapajijiesienuieaa, NUupaMuabl, TpU3Mbl, LUIUHApPA, KOHYCa, I1apa; YMEHHUE
n300pakaTh MHOTOI'PAaHHUKH U IMOBEPXHOCTH BpAIIEHUS, UX CEUEHHsS OT PYKH, C MOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH TPaBUJIBHBIE MHOIOIPaHHUKH;

11) ymenue onepupoBaTh NOHATUSMU: ABM)KEHUE B IPOCTPAHCTBE, 10JI00HBIE (DUTYPHI B
IPOCTPAHCTBE; UCIOIB30BATH OTHOIIEHHE IJIOIa/Iel HOBEpXHOCTEH M 00bEMOB OJOOHBIX PUTYP
IIPU pElIeHUH 3a/]a4;

12) ymeHue BBIUMCIATH T€OMETPUYECKHE BEIMYMHBI (IJIMHA, Yroj, IUIOAaab, 00beM,
IJIOUIA/1b TOBEPXHOCTH ), UCIIOJIb3YS U3YUEHHbIE (OPMYJIIbI U METOIBI;

13) ymeHue onepupoBaTh MOHATUAMU: MPSAMOYTOJIbHAS CUCTEMa KOOPAUHAT, KOOPIUHATHI
TOUYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEICHHE, YTOJl MEKY BEKTOPAMU, CYyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpPAa HA YHCIO; HAXOJUTh C IOMOIIBI0 H3YyUEHHBIX (HOpMys
KOOpJIMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXIY ABYMs TOUKaMH;

14) ymenue BBHIOMpaTb NOAXOAALIMA M3YYEHHBIM METOJN JUIs pelIeHUs 3aJauu,
pacrno3HaBaThb MaTeMaTHueckue (akThl W MaTeMaTH4YeCKHe MOJEeNH B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBIICHUSX, B MCKYCCTBE; YMEHHME IPHBOJUTH IMPUMEPHl MaTEeMaTHYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MaTeMaTHYECKOW HAYKH.

15) ymenue omepupoBaTh IMOHSATHUAMHU: OIpENEIeHUE, aKCHOMa, TEOpeMa, CIIEICTBHUE,
CBOICTBO, MpHU3HAK, JOKA3aTebCTBO, PABHOCHIIbHbBIE (POPMYIUPOBKH; YMEHUE (HOPMYITHPOBATH
o0paTHOE W NPOTHBOIOJIOKHOE YTBEP)KACHUE, NPUBOIUTH IMPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ MaTEMaTUUYECKON MHAYKINHU; IPOBOIUTH J0Ka3aTeIbHbIE PacCyKICHUS MPU
pEILIEHNN 3a]a4, OLIEHUBATh JIOTMYECKYIO ITPaBIIIBHOCTD PACCYKACHUI;

16) ymeHue omepupoBaTh MOHATUSMHU: MHOXECTBO, IOJIMHOKECTBO, OIEpallu Haj
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar JUisl ONHCaHUus
peasbHBIX IMPOLIECCOB M SIBJICHHMM, U MPH pPEUIeHUM 3a/ay, B TOM YHCIIE€ U3 JAPYTUX Yy4eOHBIX
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IPEIMETOB;

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

18) ymeHue cBOOOJHO ONEpPUPOBATh IOHATUAMHU: COYETAHHE, IEPECTAHOBKA, YUCIIO
COYeTaHUuil, YMCII0 NePEeCTaHOBOK; OMHOM HpIOTOHA; yMEeHUE MPUMEHATH KOMOMHATOPHBIE (haKThI
U paccyKJIeHHs Ul peLeHUs 3a1a4;

19) ymenue onepupoBaTh MOHATUSMHU: HAaTypalbHOE YUCIO, LIEJIOE YUCIIO, OCTATOK IO
MOJYJII0, pallMOHAJIBHOE YHCIIO, MPPALMOHAIBHOE YMCIO, MHOXKECTBA HATypalbHBIX, LEJbIX,
palOHaIbHBIX, JEHCTBUTEIBHBIX YHUCEN; YMEHHE UCHOJIb30BaTh IPU3HAKK JAEIUMOCTH,
HaMMEHBIIMNA OOLIHI 1eNnUTeNb U HauMeHbllIee 00I1ee KpaTHOe, alropuT™ EBKina npu pereHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHbIMU O3UIIMOHHBIMU CUCTEMAMU CUMCIICHUS;

20) ymeHue cBOOOIHO ONIEpUPOBATh MOHATUAMU: CTEIIEHb C LIEJIbIM I0Ka3aTeNIeM, KOPEHb
HATYpaJIbHOM CTENEHH, CTENEHb C PAallMOHAJIBHBIM I10KA3aTeNIEM, CTENEHb C JEHCTBUTEIIbHBIM
(BelLIeCTBEHHBIM) ITOKa3aTeseM, JIorapu(mM 4ucia, CUHYC, KOCUHYC U TaHI'€HC MPOU3BOJIBHOTO
YHUCIIA;

21) ymeHue omepupoBaTh IMOHATUSAMH: TOXKJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTb YPABHEHMH,
HEpaBEHCTB M CUCTEM, palMOHAJIbHBIE, MPpPALUOHANbHbIE, IIOKa3aTelIbHbIC, CTEIEHHBIE,
JorapupMHUECKUE, TPUTOHOMETPHUECKUE YPaBHEHNS, HEPABEHCTBA U CHCTEMBI; YMEHUE PellaTh
YPaBHEHMsI, HEPABEHCTBA M CHCTEMBbl C IOMOILBIO Pa3JIMYHBIX MPHUEMOB; pEIIaTh ypaBHEHMS,
HEPAaBEHCTBA M CUCTEMBI C [TaPAMETPOM; IPUMEHSATh YPAaBHEHUS, HEPABEHCTBA, X CUCTEMBI IS
pelLeHHs MaTeMaTUYeCKUX 3a/1a4 U 331a4 U3 pa3IMyHbIX 001acTeil HayKu U peanbHOH KU3HUY;

22) ymenue cBOOOIHO ONEPHPOBATH MOHATHAMU: rpaduk GyHKIHMH, oOpaTHAs QYHKIN,
KoMno3uusl GyHKUMH, JuHeHHas QyHKUus, KBaapaTUyHass (YHKLHSA, CTeNeHHass (YHKLUUSA C
[EeNbIM TOKa3aTejeM, TPUTOHOMETpUYecKre (YHKIHH, OOpaTHbIE TPUTOHOMETPUYECKUE
(dyHKLIMY, MTOKa3aTesbHas U Jorapudmudeckas GyHKIHUU; YMEHUE CTPOUTH rpaduku (QyHKUUH,
BBINOJIHATH MPE00pazoBaHus rpaduKoB PyHKITHI;

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

24) ymeHue CcBOOOJHO ONEpUpPOBATh MOHATUSMHU: YETHOCTh (DYHKIUH, MEPUOJUYHOCTH
(GYHKIHMH, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (YHKLHMH, 3KCTpeMyM (YHKIIHH,
HauOoNblllee W HauUMEHbIee 3HaYeHUs (QYHKIUM Ha MPOMEXKYTKE; YMEHHE IPOBOJUTH
uccienoBaHue QyHKINH;

25) yMeHHe HUCIOJIb30BaTh CBOWCTBA M Trpaduku (QYHKIUN Ui pelieHUs ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C IapamMeTpaMy; M300pa)kaTh HAa KOOPAMHATHOHN IUIOCKOCTH MHOXKECTBA
pELICHUI YpaBHEHH, HEPABEHCTB U UX CUCTEM,;

26) ymeHue cBOOOIHO ONIEpUPOBATh MOHATUAMU: MOCIIE0BATEILHOCTD, apupMeTHYeCKast
nporpeccusi, TreoMeTpuuYeckas mporpeccusi, OECKOHEYHO yObIBarollasi TIeoMeTpuYecKas
IIPOrpeccusi; YMEHME 3a/1aBaTh IOCIEN0BATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
(opmyu;

27) yMeHue onepupoBaTh MOHATUSMHU: HEMPEPHIBHOCTh (YHKIIMU, ACUMIITOTHI Tpaduka
byHKIMM, TiepBas U BTopas MpOW3BOJHAS (DYHKUIUHU, T€OMETpUUYECKUN U (PU3NUECKHIl CMBICI
IPOM3BOIHOM, IEPBOOOPA3Has, ONIpeIeIeHHbI HHTETPal, YMEHHE HAXOUTh ACHMITOTHI rpaduka
GYHKIMHM; YMEHHE BBIYUCIATH MPOU3BOJIHBIE CYMMbI, MPOU3BEACHUS, YaCTHOTO M KOMIIO3HUIINH
(GyHKUMH, HAXOAUTh YpaBHEHUE KacaTeabHOH K rpaduky GyHKINY;

28) yMeHHe HCTOIB30BaTh MPOU3BOAHYIO JUTsl UCCIIENOBaHUs (DYHKIIMH, TSI HAXO0XKICHHS
HAWIYYIIero pelieHus B IPUKIAJHBIX, B TOM YHCJE€ COLUAITBHO-YKOHOMUYECKUX U (PU3UUECKUX
3ajavax, JJsl ONpeesieHUss CKOPOCTH U YCKOPEHMS; HaXOAWTh IUIOMAAN U 00beMbl QUryp C
MIOMOUIbI0 MHTErpajia; MPUBOAMTH NMPUMEPHl MAaTEMaTHUYECKOIO MOJEIHMPOBAHMS C IOMOIIBIO
nudepeHIaIbHBIX YPaBHCHH,
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29) yMeHue onepupoBaTh MOHATUAMHU: KOMIUIEKCHOE YHCII0, CONPSKEHHbIE KOMIJICKCHBIE
4uciaa, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4YHCia, (GopMa 3alucH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpUIOHOMETpUYecKass M  anreOpamdeckas); yMeTb  IIPOM3BOAUTH
apudMeTHUECKUe ACUCTBUS ¢ KOMIUIEKCHBIMH YMCIIAaMH; MPUBOAUTH MPHUMEPHI UCIOJIH30BAHUS
KOMILJIEKCHBIX YHCEI;

30 ymeHnue CBOOOJHO ONEpUPOBATH HMOHATHAMH: cpelnHee apuMeTHUecKoe, MeauaHa,
HauOoJiplllee W HAUMEHbLIEe 3HAYCHMs, pa3Max, AMCIEPCUs, CTAHJApTHOE OTKJIOHEHHUE s
OTNMCAHMsI YHMCIIOBBIX JIAaHHBIX; YMEHHUE HMCCIIEI0BATh CTAaTUCTUYECKHE JAHHBIC, B TOM YHCIE C
IpUMEHEHHEM TIpaUuecKuX METOJ0B M 3JIEKTPOHHBIX CpPEACTB; TIpadUyecKu MCCIIe0BaTh
COBMECTHBIE HA0IIIOJICHHS C TIOMOLIBIO THAarpaMM PacCEHMBAHUA U IMHEHHOM perpeccum;

31) ymMeHue HaXoIuTh BEPOSITHOCTU COOBITUH C MCIIOJIb30BaHUEM I'paMueCcKUX METOJIOB;
OPUMEHSTH Ul PelIeHus 3a1a4 (OPMYJIbl CIOKEHUS U YMHOXXEHHsI BEPOSTHOCTEH, GopMyity
IIOJIHOM BEpOsITHOCTH, (hopMmyiy bepHymin, koMOuMHaTOpHBIE (aKkThl U (HOPMYJIbI; OLIEHUBATh
BEPOSTHOCTH pEANbHBIX COOBITHIA; YMEHHE ONEpPHPOBATH MOHATHUSAMH: CIydaiiHas BEIWYHHA,
pacripesielieHue BEpOSATHOCTEH, MaTeMaTHYeCKoe OXKHJaHUe, AMUCIEepCUs M CTaHJapTHOE
OTKJIOHCHUE CIyYaiHON BENWYMHBI, (DYHKIMH pacIpeleieHus] U IUIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOI0 U HOPMAIbHOTO pacHpeeeHHil; yMEHHEe UCIOIb30BaTh CBOMCTBA M3YUYEHHBIX
pacrpeneneHuit A penieHus 3a1a4; 3HaKOMCTBO C MOHATHAMU: 3aKOH OOJIBIINX YMCEIl, METO/IBI
BbIOOPOYHBIX UCCIIC0OBAHUN; YMEHHE IPUBOAUTE IIPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOHBIX M OOLIECTBEHHBIX SBJICHHSIX;

32) ymeHue CBOOOJHO ONEPUPOBATH TMOHATHAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJl, JABYTPAaHHBIA YIoOJI, TPEXTPaHHBIA YIoJI,
nepeceKaroluecsi, NapajjielibHble M CKPELIMBAIOIIMECs NpsAMble, MapajuleIbHOCTh U
NEePIEHANKYISPHOCTh TPSAMBIX U TUIOCKOCTEH, Yroi MEXIY MPSMBIMH, YTOJ MEXKAY MPsIMOH U
IUIOCKOCTBIO, YTOJI MEX/y IUIOCKOCTSMH; YMEHHE UCIOJIb30BaTh NP PEIICHUH 3a]1a4 U3yUeHHbIE
(axThl ¥ TEOPEMBI ITITAHUMETPUH; YMEHHUE OIICHUBATH Pa3Mephl 00BEKTOB B OKPYIKAIOIIEM MHUPE;
YMEHHE OIEepUpOBaTh HOHATUSAMHM: MHOIOI'DAaHHHMK, CEUYEHUE MHOTIOI'DAaHHHMKA, IPaBUIIbHBIN
MHOTOTPaHHHK, MTPU3Ma, TUpamMuaa, GUrypa u MOBEPXHOCTh BPAILCHHS, IIMIIMHAP, KOHYC, IIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHApA, MapajulelbHble OCH WU
OCHOBaHMIO, CEUYEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepsl, IIINHIPA, KOHYca; yMEHHE
CTPOUTh CEYEHHE MHOTOIpaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKH, (UIYpbl M TOBEPXHOCTH
BPAIICHHs, UX CEYCHHS, B TOM UYHUCIIE C MTOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHE NMPHUMEHSTh
CBOWCTBA T€OMETPUUYECKUX (PUTYDP, CAMOCTOSATENBHO (POPMYJIMPOBATH ONPEAECTCHHUS U3YdaeMbIX
¢Guryp, BEIIBUTATH THIIOTE3HI O CBOMCTBAX M MPU3HAKAX TEOMETPUIECKUX (PUTYp, 00OCHOBHIBATH
WIN ONpPOBEprarb UX; yMEHHE NMPOBOAMTH KJIAacCH(PUKALKIO (GUTYp MO pa3IMUYHBIM IpPU3HAKAM,
BBITTOJIHATH HEOOXOMMEBIE JOTTOTHUTEIBHBIE TOCTPOCHHS,

33) ymeHue cBOOOJHO ONEPUPOBATH MOHATUAMU: IUIOLIANb (UIYphl, 00beM (GUTYPHI,
BEJIMYMHA yTJ1a, PACCTOSHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHIE MEXTy MPSIMBIMH, PACCTOSTHUE
MEXY IUIOCKOCTSIMH, IUIOIIAAb C(ephl, MIONAaAb NOBEPXHOCTH MUPAMUIbI, IPU3MBbI, KOHYCA,
IUIMHAPa, 00beM Ky0a, IPSIMOYTOJIBHOTO Mapajuiesienunena, MTUpaMuIbl, TPU3MBI, HIHHIPA,
KOHYca, [I1apa; yMeHHEe HaXOIUTh OTHOIIEHHE 00bEeMOB OJOOHBIX (hUTyD;

34) ymeHue cBOOOJHO OINEpPUPOBATh MOHSTHUSIMHM: JABI)KEHUE, MapajuIeIbHBIA MepeHoc,
CUMMETpPHUS Ha TUIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue Mo1o0us, moJo0HbIe
Guryphl; yMEHHE paclio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHME MHCIIONb30BaTh TI'€OMETPUYECKHE OTHOLICHHS, HAXOAWUTh
TeOMETPUYECKHE BEITMYMHBI (JJTMHA, YTOJ, TUIOIIAAb, 00hEM) NMPH PEIICHUH 3a1ad U3 JAPYTHX
y4eOHBIX PEAMETOB U U3 PEANbHOM KU3HH;

35) ymenue cBOOOHO ONEPHUPOBATH MOHITHUSMH: MPSIMOYTOJbHAsI CHCTeMa KOOpAWHAT,
BEKTOp, KOOPJIMHATHI TOUYKH, KOOPJHHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOPa Ha
YHCII0, Pa3JIOKEHHE BEKTOpa Mo 0as3ucy, CKaIIpHOE NMPOU3BEACHHE, BEKTOPHOE MPOU3BEICHHE,
yrojl MeXAy BEKTOpaMH; YMEHHE HCIOJb30BAaTh BEKTOPHBIH M KOOPIMHATHBIA METOA IJis
pEIIeHHs TEOMETPUIECKHX 3a71ad U 3a71ad APYTUX YIEOHBIX MPEIMETOB; OTIEpUPOBATH TIOHATHSIMU:
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Marpuia 2 x 2 v 3 x 3, onpeaeauTesb MaTPUILbl, T€OMETPUUECKUN CMBICT OTTPEACTUTENS;

36) ymMeHue MOJENHpPOBATh pPEaJbHbIE CUTyallud Ha SI3bIKE MAaTeMaTHKH; COCTaBIATH
BBIPDAKECHMS, YPABHEHUS, HEPABEHCTBA M HUX CHUCTEMbl II0 YCJIOBHUIO 3a/layd, HCCIEAOBaTh
MOCTPOCHHBIE MOJICNI C UCTOJIB30BAHUEM arapaTa anreOpbl, HHTEPIPETUPOBATh MMOJYYCHHBIN
pe3yiabTaT; CTPOUTh MATEMATUYECKHE MOJIENU C IIOMOIIbIO0 TEOMETPUUYECKUX MOHITHI U BEJTUYMH,
pemiath CBSI3aHHBIE C HUMH IPAKTHYECKUE 3a7a4d; COCTAaBJISTh BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATh IOJYYEHHBIM pe3yJjbpTaT; pellaTh MPUKIAIHbIE 33Jaud  CpeACTBaMU
MaTEeMAaTHYECKOTO aHAIM3a, B TOM YHCIIE COIMATbHO-OYKOHOMHYECKOTO U (PU3UIECKOro XapaKkTepa;

37) ymeHue BbIOMPATh MOAXOAAIINN METOT /ISl pEeLIeHHs 3a]Ja4i; TOHUMaHHe 3HAYMMOCTH
MaTEeMATHKUd B W3YYCHHH IPHPOJHBIX W OOIIECTBEHHBIX IPOIECCOB W SIBICHUH; yMEHUE
pacno3HaBaTh IMPOSIBICHUE 3aKOHOB MAaTE€MaTWKU B UCKYCCTBE, YMEHHE IPHUBOAMTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUI POCCUNCKON U MUPOBOM MAaTEMaTUYECKOU HAYKH.

3. COAEPKAHHME YYEBHOT'O IPEIMETA OVYIIIL.04 MATEMATHKA
(YI'VIYBJIEHHBIN YPOBEHD)

1. Yucaa u BHIYHCICHUSA

Parnmonanbshele uncina. OObBIKHOBEHHBIE M JECSITUYHbBIE JPOOU, IPOLIEHTHI, OECKOHEUHbIE
nepuouyeckue apoou. Ilpumenenue npo6ei u NpoLeHTOB IS PELIeHUs IPUKIIaIHbIX 3a]1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUM U peaTbHON KU3HHU.

JlelicTBUTEIbHBIE yucia. PanuoHnanbHble " UppalyOHAJIbHBIE  YHUCIIA.
ApudmeTrnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU YUCIaMU. MoyJib 1€MCTBUTEIBHOTO YU CIIa U
ero coiictBa. [IpuOnxEHHbBIE BHIYMCICHUS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OIICHKA
pe3yJibTaTa BIYMCICHUM.

Crenenb ¢ niensiM nokaszareneMm. bunom Hetorona. Mcnonb3oBanue moaxoasmeil popmel
3alACU AEUCTBUTEIBHBIX YNCEI JUIs PEIICHUS IPAKTUYECKUX 3aJa4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH U €ro CBOMCTBA.

Crenenp ¢ panyoOHaJIbHBIM II0KA3aTeIEM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIBHBIM
[IOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa norapudma. JlecsiTHuHbIE U HaTypalbHbIE JIOTapU(MBI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC U
APKTaHI€HC YHUCIOBOTO apTyMEHTA.

2. YpaBHeHH$l M HEpaBeHCTBA

ToxnaecTBa u TOXKAECTBEHHbIE PeoOpa3oBaHusl. Y paBHEHHE, KOPEHb YPABHEHHUS.

PaBHOCUIIBHBIE YypaBHEHMSI U ypaBHEHUsA-ciencTBUA. HepaBeHCTBO, pemienne
HEPABEHCTBA.

OCHOBHbBIE METO/IbI PELLICHHS LIEbIX U IPOOHO-PAIMOHAIBHBIX YPAaBHEHUH U HEPaBEHCTB.

MHorouseHsl 0T 0IHOI epeMEHHOM. J[eJleHre MHOTOWIEHAa HA MHOTOWIEH C OCTaTKOM.

Teopema be3y. MHorouseHs! ¢ 1easMu Ko3hduiineHTamu.

Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTENEHU U KOPHH.

Wppatmonanshble ypaBHeHHs. OCHOBHBIE METObI PELLICHUS UPPAIIIOHATBHBIX
YPaBHEHHUHU.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BBIpaXEHUH, COAECPIKAIINX JIOTApU(MBI.

Jlorapudgmuueckue ypaBHeHHsl. OCHOBHBIE METO/BI pEIIEHUs JIorapu(pPMUIECKUX
YPaBHEHUM.
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OcHoBHbIE TpUroHOMeTpudeckue Gpopmyisl. [IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.

PemreHne cucreM TMHEHHBIX ypaBHEHUN. MaTpuiia CUCTEMBI JIMHENHBIX YPaBHEHU.

Ornpenenurens MaTPUIBI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA, BHIYUCIICHUE €TO
3HA4YCHUS, IPUMEHEHUE OIIPEACIIUTENS Ul pELICHUS] CUCTEMBI JINHEWHBIX YpaBHEHUN. Pelenne
IIPUKIJIAIHBIX 3a7ja4 C IIOMOILBIO CUCTEMBI IMHEMHBIX YpaBHEHUH. VcciieqoBanne NoCTpOCHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHIL U ONIPEACIUTEIIEH.

ITocTpoeHne MaTEMaTUYECKUX MOJENIECH PEAIbHOM CUTYallMH ¢ IOMOIIbIO YPAaBHEHUH U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO0 MAaTEMaTHYECKUX 3a1a4 U
3a[a4 U3 Pa3NUYHbIX 00JIaCTel HAYKU U pealbHOU JKU3HU.

3. @yHKUUM U rPaUKH

@Oynkius, crnocoObl 3amanus (GyHknuu. B3ammuo oOpatHble ¢yHkumu. Kommosurms
¢ynkuuit. I'paduk pyHkuun. JnemeHTapHbIe TPpeodpazoBaHus rpaduKoB (GyHKIHA.

OO6nacth onpeseneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hymu dpynkouu. [TpomexyTku
3HaKomnocTossHCTBAa. YUETHble M HeuéTHble (QyHKuuu. [lepuoanueckue QyHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKIuH. Hanbombinee 1 HauMeHbIlee
3Ha4YeHUs QYHKLIUU HA IPOMEXKYTKE.

Jluneiinas, KkBaipaTU4YHAas U APOOHO-TUHEHHA QYHKIUU. DJIEMEHTAPHOE UCCIICIOBAHNUE 1
MIOCTPOCHHE UX IPAPHKOB.

Crenennast GyHKIUS C HATYpaJbHBIM | LIEJBIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.

CoiicTBa 1 rpauk KOPHS N-OW CTETNEHU KaK (YHKIUU 00paTHOW CTETICHU C HATYPaJIbHBIM
IIOKA3aTeJIEM.

IToka3zarenbHas u norapudmuueckast pyHKIUM, UX cBOicTBa U rpaduku. Vcnonb3zoBanue
rpaduKoB QYHKUUHN JUIsl pellieHUs ypaBHEHUH.

Tpuronomerpuueckass OKpYXKHOCTb, ONpEAETICHUE TPUTOHOMETPUUYECKUX (DYyHKIHIA
YHCJIIOBOI'O apryMEHTA.

@OyHKIMOHAIbHbBIE 3aBUCUMOCTHU B pEaJIbHBIX IIpoLeccax U ABIeHusX. ['paduku peasbHbIX
3aBUCHMOCTEH.

4. Havana MaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeabHOCTH, CITOCOORI 3a1aHUs TOCIEA0BATENLHOCTEH. MeToq MaTeEMaTHUECKOI
UHAYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIE IOCIEN0BATEIbLHOCTH. MICTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomMeTpuueckas —mporpeccuu. beckoHedHO — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne MPOTpECCUN ISl pELIEHUS PEAVIBHBIX 3a]1a4 IPUKIIATHOIO XapaKTepa.

HenpepeiBHble ¢QyHKIMM U uX cBoiicTBa. Touku paspbiBa. ACHUMITOTHl TpaduKOB
¢byukuii. CBoiicTBa (yHKIUN HENpPEphIBHBIX Ha OTpe3ke. MeToJl WHTEpBAJIOB Ui pPELICHHS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKLMHN /IS peIIeHHs 3a/1a4.

IlepBas u BTOpas npousBogHbIe GyHKIMU. OTpeesieHre, FeOMeTpUIeCKUi U PU3NIECKUit
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduKy pyHKIUH.

ITpouzBoHbIE Ar1eMeHTapHBIX (QyHKIMNA. [Ipon3BogHAS CyMMBI, TPOU3BEICHHUS, YACTHOTO
¥ KOMIO3UIINU QYHKIUH.

5. MHoxkecTBa H JIOTHKA
MHOXeCTBO, oneparuy HajJ MHOXKECTBAMH B MX cBOMcTBa. Jlnarpammel Diiniepa— Benna.
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IIpuMeHEeHnEe TEOPETUKO-MHOKECTBEHHOT O allllapara sl ONUCaHUs PEaJIbHBIX IPOLIECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MAaTeMaTH4YEeCKOTO  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE YPaBHEHMUSL.

Hatypanbuble u nensle uucna. IlpuMeHeHHE NPU3HAKOB AECIMMOCTH LEJNBIX YHUCEI,
HanOospmui oo nemutens (nanee — HOJl) m HanmensIee obmee kpatHoe (panee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuT™Ma EBKiIna 1i1s peleHus 3a1ad B LEJIbIX YUCIIax.

KommniekcHble uyMcna. AnreOpavueckass M TpUTOHOMETpUYeckas (OpMBI  3alucu
KOMILIEKCHOTO 4Kcia. Apu(MeTHdecKkrue ornepanun ¢ KOMIUIEKCHBIMHM uuciamu. M3o0paxenue
KOMIUIEKCHBIX YMCEJl HA KOOPAMHATHOM IIIOCKOCTH. @opmyJiia Myaspa.

KopHu n-oi1 creneHn u3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHre KOMIUIEKCHBIX YUCeN UL
pemeHns (GU3NYECKUX U TEOMETPHUECKUX 33/1au.

6. YpaBHeHHsI M HEpaBeHCTBA

Cucrema 1 COBOKYITHOCTb YPABHEHHUI M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI -
clenCcTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

O10op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI C IOMOIIBIO TPUTOHOMETPUUECKOM
OKpPYXHOCTH. PellieHne TpuroHoMeTpu4ecKkiux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTApU()PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHbIE ~ METOJbl  PEIIEHUS CUCTEM M  COBOKYIHOCTEH  palHOHAJIbHBIX,
UPPaLMOHATIbHBIX, [I0KA3aTEIbHBIX U JIOTApU(PMUUYECKUX YPABHEHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMHU.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPAaBEHCTB K PELICHUIO MAaTEMAaTHYECKUX 3a1ad U
3ajjay U3 pa3IM4yHBIX 00JacTeld HayKM M pEaJbHOM JKU3HU, HHTEpHpeTalus MOJyYEHHBIX
pE3yJIbTATOB.

7. ®yHxkuuu u rpaguku

I'paduk xomnozunmu Gynkumii. ['eomerpruueckne oOpa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPAPUKH.

I'padnueckue meroabl pelieHHUs ypaBHEHHH U HepaBeHCTB. ['paduueckue metomsl
peleHus 3a4a4d ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIHMA A HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON KU3HH.

8. Hauvana maTemMaTH4ecKOro anajamusa

[IpumeneHne npou3BOJHON K UCCIEA0BAHNIO (PYHKIUNA HA MOHOTOHHOCTb U AKCTPEMYMBI.

Haxoxnenne HanOonpIIero M HAaUMEHbBIIErO 3HAUYEHUN HENpephlBHOW (QyHKIMHM Ha
OTpE3Ke.

[IpumeHeHne NPOM3BOAHOM JUIsl HAXOXACHHUS HAWIYUYlIero pelIeHUs B IMPHUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiol wuiu
rpauKoMm.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOoOpa3HbIX. [lepBooOpa3Hble 3IE€MEHTapHBIX
¢ynkuuit. [IpaBuia Hax0X/I€HUS TEPBOOOPA3HBIX.

Nuterpai. ['eomerprueckuil CMbICI HHTETpala. Beraucienne onpeaeéHHOro HHTerpana
no popmysne Horotona—JIeitOHuma.
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IIpumeHeHne wuHTEerpana i HaxXOXJIEHHUs IUIOIAAEH IJIOCKUX (GuUryp M o0bEMOB
TE€OMETPUUECKUX TEI.

[Tpumeps! pemennit quddepeHnrnanbHbIX ypaBHEHHH. MaTeMaTHueCKoe MOICITMPOBAHUE
peabHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHINATbHBIX YPaBHEHUH.

9. Ilpsimble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE IOHATHUS cTepeoMeTpuu. Touka, npsimasi, IIOCKOCTh, pocTpaHcTBO. [TonsATHe
00 aKCMOMaTHYECKOM IIOCTPOEHHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumMHoe pacrnosnoxeHue MpsiMbIX B IPOCTPAHCTBE: MEPECEKAOecs, apajuleIbHbIe U
cKpeluBaromuecs npsmsele. [Ipu3Haku ckpemuBaronmxcs npsaMeix. [lapaniensHOCTh IPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpsIMBIX, NApaUIEIbHOCTh HpsiMOM M Mmockoctu. [lapannenbHoe M IEHTpaiabHOE
NPOCKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMUS.
N300paxkenue Guryp B napaiesIbHOM MPOESKIMU. YTl C COHAIPABICHHBIMA CTOPOHAMH, YTOJ
MEXIy MpSMBIMH B MpocTpaHcTBe. [lapaienbHOCTh MIIOCKOCTEH: MapajuleibHble IIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiiye npocTpaHCTBEHHbIE (PUIYPBI HA MIOCKOCTH:
TeTpa’ip, Napajiesienune ], IOCTPOSHUE CeYEHUH.

[leprieHAMKYISAPHOCT HOPAMOM M IUIOCKOCTH: HEPHEHIUKYJSpHbIE INpsSMble B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTH IPSIMOM U IJIOCKOCTH, TEOPEMA O MPSAMOU NEPIEHANKYISIPHOMN MIIOCKOCTH.
OproroHanbHoe NpoekTupoBaHue. llepneHAuKyIsp U HAKJIOHHBIE: PAaCCTOSHUE OT TOYKU J0
IUIOCKOCTH, pAaccTOSHUE OT MPAMOM [0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
[TepnieHINKYIAPHOCTD IUIOCKOCTEH: MPU3HAK MEPIEeHIUKYIIIPHOCTU IBYX IIOocKocTel. Teopema
0 TPEX MEePIEeHIUKYIIPax.

VYTIBl B IPOCTPAHCTBE: YO MEXY MPSMOMN U MJIOCKOCTbIO, IBYTPAHHBINA YToJI, TMHEHHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yrija. CBONCTBa IUIOCKUX M JBYTPaHHBIX YIVIOB TPEXI'PAHHOIO yria. TeopeMsl
KOCHUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOT'O yIia.

10. MHororpaHHuKH

Bunpl MHOrorpaHHuMKOB, pa3BépTKa MHoOrorpaHHuka. Ilpusma: n-yrosipHas npusma,
npsiMasi U HaKJIOHHAsI TPU3MbI, OOKOBast U MOJIHASL TOBEPXHOCTh IPU3MBI.

[Tapannenenunen, NpsAMOYTroIbHBIN NMapajlIeJIENUIEN U ero cBoicTBa. KpaTuaiimue nmytn
Ha TIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpoctpanctBennas teopema [lucdaropa.
[Tupamuna: n-yroipHas nmupamuja, NpaBuiIbHas M yceu€HHas nupamuisl. CBoiicTBa pédep u
OOKOBBIX TpaHel MpaBUILHOM nUpamubl. [IpaBUIbHBIE MHOTOIPAaHHUKH: NTPaBHIIbHAS IpU3Ma U
NpaBWIbHAs NUPaMUJa, MpaBWIbHAS TPEyrojbHas NMHUpaMUAA W THPaBUIBHBIM TeTpasap, KyoO.
[IpencraBieHue o NpaBUIbLHBIX MHOIOIPAHHUKAX: OKTA3p, JOJAEKAdAP U UKOCAIP.

Brruucnenue snemMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomaas 60xoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/lb OCHOBaHUM, TeopeMa 0 O0KOBOM
MOBEPXHOCTH MpsiIMOI mpu3Msbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU IMPABHIBHON
MIUPAMHU/IBI, TEOPEMA O TUIOIIAIN YCEUYEHHON TUPAMU/IBI.

CuMMeTpHsi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHM IPABWIBHBIX MHOTOI'PAaHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulelIeuIena, CHUMMETPHs
MPABUIBHBIX TPU3M, CHMMETPHSI MPAaBUILHON MTUPAMU/IBL.
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11. BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpABICHHBIE M IPOTUBOIIOJIOXHO HAIPaBJIEHHbIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIeHCTBUS C BEKTOpAaMHU: CIOKEHHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOKEHHE BEKTOPA Ha unciao. CBOMCTBA c10KeHUs BEKTOpOB. CBOICTBA YMHOKEHUS
BeKTopa Ha uncio. [lonsTre komIuianapabie BEKTOPbI. [Ipr3Hak KOMITaHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapamnenenumnena. Teopema O pPa3ioKEHHH BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaMm. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTe. KoopauHatsl BekTopa. CBA3b
MEXJy KOOpJUHATaMH BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJ MexIy Bekropamu. CkajsipHOe
IIPOU3BE/IEHNE BEKTOPOB.

12. Tena BpameHus

[TonATHs: UMIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, 00pa3ylolre MoBepxHOCcTel. Tena BpaieHus: MUIUHAP, KOHYC, YCEeUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacmnonoxenue cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N3o0paxenue Tea BpalleHUs Ha MIockocTu. Pa3BépTka nunnHapa u konyca. CuMMeTpus cepbl
U 11apa.

O6béM. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBLHOTO
napajuienenunena u ciueactsus u3 He€. OObEM HpsIMONM M HAKJIOHHOM NPU3MBI, LMJIMHAPA,
nupamMuabl 1 KoHyca. O0bEM mapa 1 mapoBOro CETMEHTa.

KomOuHanmu Ten BpamieHHs W MHOTOTPaHHHMKOB. [Ipu3Mma, BmMcaHHas B IWJIMHAP,
onucaHHas okojio mwmHapa. [lepeceuenue cdepsl m mapa ¢ miockocTeio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHKKA, OMIMCAHHOTO OKOJIO c(hephl, Chepbl, BIHUCAHHON B
MHOTOTPaHHUK WM TEJIO BPALICHHUS.

[Tnomanps MOBEepXHOCTH HUIMHAPA, KOHYyca, Tuiomans cdepsbl u e€ yacreir. [lomobue B
npoctpadctBe. OTHomeHHe O00BEMOB, TUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue monoOusi, romoreTus. PemieHne 3amad Ha IJIOCKOCTH C HCIHOJIb30BaHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[loctpoeHne cedyeHWid MHOTOTPAHHMKOB U TEN BpALEHUS: CEYEHUs [WIMHApA
(mapamienbHO W TEPHEHAMKYJSIPHO OCH), CEYCHHS KOHyca (MapajuieTbHOE OCHOBAHHMIO U
IPOXOJAIIee Yepe3 BEpLIMHY), CEUEHUs Ilapa, METO/Abl MOCTPOEHUSI CEYEHUH: METO] CJEJOB,
METO/] BHyTPEHHETO MPOEKTUPOBAHNUS, METOJ] IEPEHOCA CEKYILEN TUIOCKOCTH.

13. BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BexkTopsl B mpocTpancTee. Onepannn Haja BEKTopamMu. BeKTOpHOE yMHOKEHUE BEKTOPOB.

CaolicTBa BEKTOpHOIr0 yMHOKeHUS. [ IpsiMoyronbHas cuctema KoopArHAT B IPOCTPAHCTBE.

Koopaunats! BekTopa. Pasnoxenue Bekropa o 6asucy. KoopauHaTHO-BEKTOPHBII METO/
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1ay.

14. /IBu:xeHnst B IPOCTPAHCTBE

JBrxenus npoctpancTBa. OTobpaxkenus. [[Bmxenus u paBeHcTBO puryp. Odmue cBoiicTBa
JOBUKEHUM. BUIbl NBUKEHMI: MapajulebHbIM MIEPEHOC, LIEHTpalbHAs CUMMETPUS, 3€pKallbHas
CUMMETpUs, TOBOPOT BOKPYT mpsimoii. [IpeobpazoBanus nogodus. [psmas u chepa Ditnepa.
15. I'pa¢, cBs3HbIii rpad, nyTH B rpage:

[Tuxnsr v nenu. CteneHp (BaJICHTHOCTD) BepIIMHBL. ['padsl Ha mutockocTu. JlepeBss.

CrnyuaiiHble SKCIIEPUMEHTHI (OTBITHI) U CIIy4aiHbIE COOBITHS. DIIEMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTH citydyallHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyualiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.
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Onepanuu HaJ COOBITUSMU: TepecedyeHne, 00beIMHEHUE, TPOTUBOIOIOKHbBIE COOBITHS.

Huarpammsl Diinepa. @opmya ci0KeHUsI BEPOATHOCTEH.

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

dopmyna moaHOU BepostHocTH. Dopmyna baiieca. HezaBucumbie cOOBITHS.

bunapHplii  cimyyailiHpli  ONBIT  (KMCIIBITaHME), Yycliex M Heynada. HesaBucumbie
ucnbiTanus.Cepusi He3aBUCUMbIX UCIBITAHUH 110 TiepBoro ycrnexa. IlepectanoBku u hakropual.
Yucino coueranuid. Tpeyronbauk I[lackans. ®opmyna bunoma HeroToHa.

Cepus He3aBHCHMBIX ucnbiTaHui bepHymm. ChiyuyaliHblii BBIOOp W3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHOCTe. Jluarpamma pacnpeneneHus.
Onepauuy Hajx ciaydyallHbIMM BelduuMHamu. buHapHas ciyvaiiHas BenuunHa. [lpumepsl
pacripeielieHuil, B TOM YHCIIe TEOMETPHUECKOE U OMHOMHUAIIBHOE.

CoBMecTHOE pacrmpeqeneHue JByX CiaydaidHbIX BenuuuH. HesaBucumble ciiydaiiHbie
BEJIMYUHBI.

Matematuueckoe OXHAaHUE CIy4ailHONH BenuuyuHbl (pacmpenenenus). llpumepst
MPUMEHEHUS MaTEeMaTUYECKOT0 0XKUIaHUs (CTpaxoBaHue, IoTepes). MaTeMaTHuecKoe 0)KUIaHue
OMHApHOU Ciy4ailHON BeTMYMHBI. MaTeMmaThyeckoe OKUIaHHE CYMMBI CIy4YalHBbIX BEIHYHH.
MaremaTnueckoe 0XKHJAaHUE TEOMETPUUECKOT0 U OMHOMHAIILHOTO pacpeIeICeHUH.

Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHUE CIy4YalHOW BEJIMYUHBI (pacmlpenerncHus).
Jucnepcuss OMHApHOW CIy4YailHOW BETWMYHMHBI. MaTeMaTHUeCKOe OXUIAHHWE IMPOU3BEACHUS W
JUCIIEPCUsl CYMMBI HE3aBHUCHMBIX CIIyYalHBIX BEJIMYUH. /[ucriepcus u cTaHAapTHOE OTKIIOHEHUE
OMHOMHUATIBHOIO pacmpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacupeneneHus.

HepasenctBo YeOsniméBa. Teopema YUebbiméBa. Teopema bepnymnu. 3akoH OosblImx
yucen. BpiOopounslii Meron uccienoBaHuil. Bribopounble xapakTepucTuku. OlEHMBaHUE
BEPOSTHOCTH COOBITUS 1O BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpoCTEHIINX TUIOTE3 ¢ TOMOIIBIO
W3YUYEHHBIX paclpeIeICHUN.

HenpepsiBable ciydaiinble BenuuuHbL. [Ipumepsl. DyHKIMA IIIOTHOCTH BEPOSTHOCTH
pacnpenenenus. PaBHOMepHOe paclipefieieHHe M €ro CBOWCTBA. 3aJaud, MNPUBOAAIIUE K
MOKAa3aTeIbHOMY pAaCIpe/eleHHIo. 3aJaur, MPUBOJALIME K HOPMAJIbHOMY pAacIpeieseHUIO.
@OyHKLUS TIOTHOCTH BEPOATHOCTH II0KA3aTENILHOTO pachpeseneHus, (YHKIHS IUIOTHOCTH
BEPOSITHOCTH HOPMAaJbHOIO pactpezeneHuss. MyHKIuUsA IUIOTHOCTH M CBOMCTBA HOPMAJIbHOIO
pacupeneneHus.

ITocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, NPUBOAALIME K
pactpenenenuro Ilyaccona.

KoBapuanuss nByx ciywaiiHeix BenuuuH. KoadduuueHT nuHEHHOW KOppemsiuH.
CoBMmecTHBIC HAOMIOJEHUS ABYX BeMW4YuH. Beibopounsiii koadduiinent koppensiuu. Pazmuuane
MEX]ly JIMHEHHOW CBSI3bI0 M NPUYMHHO-CIEACTBEHHOUW CBs3bI0. JIMHEWHas perpeccusi, METON
HAauMEHBIINX KBAJPATOB.

B ¢denepanbHbIX W pErHOHANBHBIX NPOIEAYypax OLEHKH KadecTBa OOpa3oBaHUS
HCIIOJIB3YyeTCsI IepeueHb (KOoau(pUKaTOp) pacipeieICHHBIX 10 KjaccaM MPOBEPSEMbIX TpeOOBaHUN
K pe3yJbTaraM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM MpPOrpaMMbl CpEeIHEro oOIIero
00pa30BaHMsI U AIIEMEHTOB COJIEP>KaHUs [0 MaTeMaTHKe.

[IpoBepsiembie TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
nporpammsl (10 kacc).
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Kon
MIPOBEPSIEMOTO
pesyabrara

IIpoBepsiemMble IpeAMETHBIE PE3YJIBTaThl OCBOCHUS OCHOBHOMN
00pazoBaTeIbHOM MPOTPaMMBI CPETHEr0 001Iero 00pa30BaHMs

1

Yucna 1 BEIUHCIEHUSA

1.1

OnepupoBarh TOHATUSAMHU: PALUOHAIBHOE U JAEUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U I€CATUYHAS 1PO0b, IPOLICHTHI

1.2

Bemonuare  apudmernueckue  omepanu € PalMOHAIBHBIMH |
JEUCTBUTEIIBHBIMY YU CIIaAMU

1.3

BrImonmaaTs HpI/I6J'II/I)KeHHBIe BBIYHCIICHHU A, UCITIOJIB3Ys IIpaBUjia OKPYITICHUSA,
ACJIaTh NPUKUIKY U OLICHKY pC3yJibTara BBIYHCIICHUI

1.4

OnepupoBarh NOHSATUAMM: CTENEHb C LIEJIBIM IOKa3aTesleM, CTaHJapTHAas
dopma 3amMcu JEMCTBUTENLHOTO YHCa, KOPEHb HATypajbHOM CTENEHHU;
UCIIOJIb30BaTh IMOAXOAALIYI0 (OpMY 3alMCU JEHCTBUTENBHBIX YMCEN IS
peLICHUs IPAKTUYCCKUX 3a/1a4 U NIPEACTaBICHUSA JAHHBIX

1.5

OnepupoBarh NOHATUAMU: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO YIUIa;
UCIOJb30BaTh  3alUCh  IIPOM3BOJBHOIO  yIIa  uyepe3  oOpaTHbIE
TPUTOHOMETpUYeCcKre QPYyHKIUN

YPaBHeHI/IH H HCPAaBCHCTBA

2.1

OnepupoBarh MOHATHSAMH: TOXIECTBO, ypaBHEHHUE, HEPABEHCTBO, IIEIOE,
palMOHANIbHOE, HppaluOHAIbBHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YPaBHEHHE

2.2

BeinonssaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS

23

BeinonusaTe npeoOpa3oBaHus 1I€bIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX
BBIpQXEHUM U pellaTb OCHOBHBIE THUIIBI II€NIbIX, pallMOHAJbHBIX U
UppalMOHANIBHBIX YPaBHEHHH U HEPaBEHCTB

24

IIpuMeHATh ypaBHEHHMS W HEPABEHCTBA I PELIEHUs MaTeMaTU4YeCKUX
3a/1a4 ¥ 3ajia4y U3 pa3InyHbIX 00JacTel HayKy U peaibHOM KU3HU

2.5

MonenupoBarh pealbHbIE CUTyallMM Ha S3BIKE aireOpbl, COCTaBIATH
BBIPAXEHUsI, YPABHEHUS, HEPABEHCTBA [0 YCIIOBUIO 3aJa4M, MCCIEA0BATh
MIOCTPOEHHBIE MOJIENIN C HCIOIb30BAHUEM annapara anreopsl

OyHKIMH U TpaduKu

3.1

OnepupoBarh NOHATHAMU: (YHKIHS, CIIOCOOBI 3aAaHUs PyHKINUU, 001acTh
OTlpeNieNIeHus U MHOXKECTBO 3HaueHW (yHKUUH, TpaduK QyHKIUH,
B3aMMHO OOpaTHble QyHKIUU

3.2

OHGpHpOBaTI) HNOHATUAMU. YCTHOCTH M HCYCTHOCTH q)YHKI_[I/II/I, HYJIIN
(I)YHKI_[I/II/I, IMPOMCIKYTKH 3HAKOTIOCTOAHCTBA

3.3

Hcnonb3oBath rpaduku GyHKIMIMA U1 peLIeHns] ypaBHEHUH
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3.4

Ctpoutb 1 uuTaTh rpaduKu JUHEHHON QyHKIMH, KBaAPATUIHON QYyHKIHH,
CTENECHHOW (YHKIMH C LEJBIM ITOKa3aTesieM

3.5

Hcnonp3zoBarh rpaguku (YHKIUI A7 HUCCIENOBAaHUSA MPOLIECCOB U
3aBHCUMOCTEH TpHU PpEIIeHUH 3a/Jad U3 JAPYTHX Y4YEOHBIX IMPEIMETOB H
peanbHOM  JKM3HHM, BbIpaXKaTb (QOpPMYJIaMH  3aBHCHUMOCTH  MEXIY
BEITMYMHAMU

Hauyana maremMaTnyeckoro aHaiunsa

4.1

OHGpI/IpOBaTB INOHATHUAMMA. ITIOCJIICAOBATCIIBHOCTD, apI/I(bMeTI/ILIeCKaﬂ u
TCOMCTPHUYCCKA IMPOrpeCccCumn

4.2

OnepupoBarh NOHATHUSAMH: OECKOHEYHO yOBIBaroIas TreoMeTpHYecKast
nporpeccus, cyMmma 0€CKOHEYHO YOBIBAIOIIEH TeOMEeTPHUUECKOM ITPOorpeccun

4.3

3a,I[aBaTI> MMOCJICAOBATCIIbHOCTH Pa3JIMYHbIMUA crocodamMu

4.4

Hcnonp30BaTh CBOMCTBa MOCIENOBATENBHOCTE W MPOTpeccHil s
pelieHus peajabHbIX 3a/1a4 MPUKIIATHOTO Xapakrepa

MHuoxecTBa u J1oruKa

5.1

OHGpI/IpOBaTI) IMOHATHUAMMN: MHOXCCTBO, OINICpallii HAA MHOKCCTBAMU

52

Hcrnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapar Ui ONHCAHUS
peanbHBIX MPOLIECCOB U SBJICHUM, IPU PELICHUH 3a/1ad U3 IPYIUX yU4eOHbIX
IIPEIMETOB
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OHepI/IPOBaTB IIOHATHUAMM OIIpCACIICHUC, TCOpEMa, CJIICACTBUC,
J0Ka3aTrcJIbCTBO

Teopust BEpOSITHOCTEN U CTaTUCTUKA

6.1

Yurarh U CTPOUTH TAONIUIBI U JUArpaMMbl

6.2

OnepupoBarh  MOHATHSAMH: CpeqHee  apudmeTrnyeckoe, MeauaHa,
HauOoJbIlIee, HAMMEHbIIee 3HaUEeHUE, Pa3Max MacCHBA YMCIOBBIX JaHHBIX

6.3

OnepupoBarh MOHATUAMU: CIy4aiHbII SKCIIEPUMEHT (OMBIT) U CIIydaifHOe
coObITHE, DJIEMEHTapHOE COOBITHE (PIEMEHTApHbIN MCXOM) CIy4yalHOro
OMbITA; HAXOIUTh BEPOSTHOCTM B OMNbITAX C PaBHOBO3MOXHBIMU
CﬂyqaﬁHLIMH CO6I)ITI/I$IMI/I, HaxoJqUTb U CpaBHUBATb BEPOATHOCTHU COOBITHH
B U3YUYEHHBIX CITy4ailHbIX SKCIIEPUMEHTAaX

6.4

Haxomute u QopMmynupoBaTh COOBITHS: TepeceueHHe U OObeAUHEHHE
JTaHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJIOKHOE JIaHHOMY COOBITHIO;
M0JIH30BaThCS AMAarpaMMamMu Ditniepa u GopMysIoi clI0KeHUS BEpOSTHOCTEH
IIPU pEIIeHUH 3a7a4

6.5

OnepupoBarh MOHATUSMU: YCIOBHAS BEPOSTHOCTh, HE3aBUCUMBIEC COOBITHS;
HaxXO0AuTh BEPOATHOCTU C IMOMOIIBIO IMpaBUJIa YMHOXCHHS, C ITOMOIIBIO
JIepeBa CIIy4alHOTO OIbITa

6.6

HpI/IMeHﬂTB KOM6I/IH8.TOpHOC MpaBHJIO YMHOXKCHUS IIPpU PCIICHUH 3a1a4
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6.7

OnepupoBarh MOHATUSMU: UCHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
UCIBITAaHUH, yCleX W HeyAaya; HaXOAUTh BEPOSTHOCTH COOBITUN B CEpHUU
HE3aBHUCHUMBIX HUCIBITAaHUN [0 TEPBOr0 yClexa, HAXOAUTh BEPOSATHOCTU
COOBITHH B cepuu UCTIBITaHUHN bepHymm

6.8

OnepupoBaTh MOHATUAMH: ClydaiHas  BEJIMYMHA, pacCIpeseeHue
BEPOSTHOCTEH, AMarpaMMa pacupeeacHus

I'eomerpus

7.1

OHGpHpOBaTB MMOHATHAMU: TOYKA, IIpAMasd, MIOCKOCTb

7.2

HpI/IMeHHTB AKCUOMBI CTEPCOMETPHUH U CICACTBUA U3 HUX IIPHU PCIICHHUUN
TCOMCTPHUYCCKUX 3adaqd

7.3

OHGpI/IpOBaTL MOHATHAMMA: TMAPAJUICJIBHOCTE W IMNCPICHAUKYIAPHOCTDH
MPpSAMBIX U IUIOCKOCTEH

7.4

KnaccugunupoBars B3aMMHOE PACHOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBarh MOHATUSMU: JBYTPAHHBIN yroj, TpaHU ABYI'PAHHOIO YIJa,
peOpo IBYrpaHHOIO yIvia, JUHEWHBIA yroj ABYI'PaHHOIO YIUVa, rpajycHas
Mepa JBYIPaHHOTO yIvia

7.6

OHGpI/IpOBaTI) MOHATHUAMHK: MHOI'OI'paHHUK, BBIHYKHBIﬁ u HGBI)IHyKJII)If/'I
MHOTI'OI'PaHHHUK, 3JICMCHTBI MHOI'OI'PaHHHKA, HpaBI/IJ'ILHHﬁ MHOT'OI'PaHHHK

7.7

PacriosHaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (ITUpaMHIa, IMPH3Ma,
NPSIMOYTOJIBHBIN Mapajuiesenunes, Kyo)

7.8

KHaCCH(bHHHpOBaTB MHOT'OI'paHHHKH, BLI6I/Ipa$I OCHOBaHUA JUIA
KJ'IaCCI/I(i)I/IKaIII/II/I (BI)IHYKJ'II)IC W HCBBIIMTYKJIBIC MHOTOTPaHHUKHU, IIPABUJIBHBIC
MHOT'OI'paHHUKH, NIPAMBIC 1 HAKJIIOHHBIC IIPU3MBI, napannenenﬂnempl)

7.9

OHepI/IpOBaTB IMOHATHAMUA: CCKYyIIad IJIOCKOCTh, CCHCHUEC MHOTOI'PaHHUKOB

7.10

OOBSACHATH MPUHITUIIBI IOCTPOCHUSI CEYEHUI MHOTOTPAHHUKOB, UCTIOIB3YS
METOJI CIEI0B

7.11

CTpOI/ITI) CCUCHUSA MHOTOIpaHHUKOB MCETOAOM CJICIOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (puUryp:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemats 3aa4 Ha HaXOXKIACHUC T'COMCTPHUYCCKHUX BCJIIMYHUH II0 o6pa3uaM
Wi aJroputMmaM, IMIMPUMCHAA HU3BCCTHBIC AHAJIMTUYCCKUC MCETOALI IIpU
pe€mi€CHUN  CTaHJAAPTHBIX  MATCMATHYCCKUX 3aJa4 Ha  BBIYHUCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMU, OT TOYKHU OO HpﬂMOfI, OT TOYKH A0
IJIOCKOCTHU, MEXKAY CKPCHIMBAOIIUMHUCS ITPAMBIMU

7.13

Pemats 3aa4 Ha HaXOXKIACHUC T'COMCTPHUYCCKHUX BCJIIMYHUH I10 o6pa3uaM
Ui aJroputMaM, IMIMPUMCHAA HU3BCCTHBIC AHAJIMTUYCCKUC MCETOALI IIpU
PEHICHUN CTAaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJa4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCHIMBAKOIIUMUCA IIPSIMBIMH, MCKIY HpHMOﬁ N ITIIIOCKOCTBIO,
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MEXY IJIOCKOCTSIMH, IBYI'PaHHBIX YITIOB

7.14

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

7.15

OnepupoBarh MNOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHH (DUTYPbI

7.16

W3Bnekath, MpeoOpa3oBBIBATE W HMHTEPIPETHPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHbIX T'E€OMETPHUUYECKHX (uUrypax, MpeicTaBICHHYI0 Ha
yeprexax U pucyHKax

7.17

[TpumMeHsATh TeoMeTpruecKrue (axKThl JUIsl PEIICHHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANOIaraloliuX HECKOJIbKO IIAaroB pELICHUsA, €CIU YCIOBUSA
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 MNPpUMEPbI MATCMATHUUYCCKHX SaKOHOMepHOCTeﬁ B IIpUpoac u
JKU3HHU, paCllO3HABATH ITPOSABICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

IIpuMeHATh MOJTy4YEHHBIE 3HAHMS HAa NPAKTUKE: aHAJIM3UPOBATh PEeajbHbIC
CUTYyallH U IIPUMEHATh U3yUYEHHBIE ITIOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTu4ecK C(hOPMYITUPOBAHHON NPOOIEMBI, MOJIEIIMPOBATh peabHbIC
CUTyallUd Ha SI3bIKE I'€OMETPHUM, HCCIENO0BATH ITOCTPOCHHBIE MOJEIU C
UCTIOJIb30BaHHEM T€OMETPHUECKUX TIOHSATHIA U TEOpEM, armapara ajnreopsl,
pelmars  MPAaKTUYECKUE  3aJayd,  CBSI3aHHbIE C  HAXO0XKICHUEM
FeOMETPUYECKUX BEJINYUH

[TpoBepsiembie 31eMenThI copepskanus (10 kiacc)

Kon

HpOBCpHCMLIfI QJICMCHT COACPIKaHUA

Yucna 1 BEIUHCIIEHUS

1.1

Panvonanbuble uucna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, TPOLIEHTHI,
OEeCKOHEUHbIE IEepUOIUYEecKHe JApoOH. ApudMeTHUecKHe olepalnuu C
palMOHAIBHBIMU ~ YHUCJIAMH,  [PeoOpa3OBaHUS  YHUCIOBBIX  BBIPaKEHUH.
[Tpumenenue napoOeil M NPOLEHTOB Ul pelIeHHs NPUKIATHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUM U PEAIbHON KU3HU

JeiicTBuTeNbHBIE  4YMcia. PalMOHaJIbHBIE W HUPPAlMOHAJIBHBIE  YHCIIA.

1.2 Apudmernueckue omnepanuu ¢ IeHCTBUTENbHBIMU uuciamu. IlpubnmkeHHbIE
BBIUMCJICHHUS], [TpaBUIIa OKPYIVICHUSI, TPUKHUIKA U OLIEHKA Pe3ysIbTaTa BEIYUCICHUN
Crenens ¢ nensiM nokasareneMm. CrangaptHas ¢opMma 3arucu AeHCTBUTEILHOTO

1.3 yucia. Mcnonb3oBaHue MOAXOASIIEH GOpPMBI 3aMUCH TEHCTBUTEIBHBIX YHCENT JUIS
pelIeHus: MPaKTUYECKHX 3aj1a4 U MPeICTaBICHUs JaHHBIX

14 ApudmeTnueckuii KOpeHb HaTypaslbHOH cTeneHu. JlelicTBus ¢ apupmeTnyecKUMH

KOpHSAMMU HATYP aJIbHOM CTENeHU
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CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

1.5
ApPKTaHI'€HC YHCIOBOIO apryMeHTa
2 VYpaBHEHUA U HEPABEHCTBA
2.1 ToxxecTBa 1 TOXKIECTBEHHBIEC MPEOOPA30BAHMS
29 ITpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHoBHbIE
) TPUTOHOMETpHUUYECKHUE (HOPMYJIBI
23 VYpaBHeHue, kopeHb ypaBHeHUs. HepaBeHCTBO, perieHue HepaBeHCTBa. Meton
' WHTEPBaJIOB
24 Pemenwne nenpx u qpoOHO-pallMOHAIBHBIX YPaBHEHUH M HEPABEHCTB
2.5 Pemenne nppauiOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemennie TpuroHoMeTpUYECKUX ypaBHEHUI
o [IpumeneHnue ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTeMAaTUYECKUX 3ajad U
) 3a]a4 U3 Pa3IMYHBIX O0JIACTEH HAYKH U PealbHOMN KU3HU
3 QOyHKIUHU U TpapuKu
31 Oynkuus, cnocodsl 3ananus ¢pyHkuuu. ['paduk QyHkmun. BzanmHo oOparHble
’ byHKIIUN
39 Ob6nacTtp ompeneneHUss U MHOXKECTBO 3HaueHUil ¢GyHkuuu. Hymu ¢dyHKimm.
' [TpomMeKyTKH 3HAKOTIOCTOSIHCTBA. UeTHBIC U HEUETHBIC (D)YHKITHH
33 CrenenHass (yHKIMSI C HaTypajJbHBIM M LIETBIM IOKa3areneM. Ee cBoiicTBa u
’ rpacduk. CBoiicTBa u rpaduK KOpHS N-0il cTEeNeHU
34 TpuroHomeTpuueckass  OKPYXHOCTb,  ONpPEIEICHUE  TPUTOHOMETPUYECKUX
’ (GYHKIMI YUCIOBOrO apryMeHTa
4 Havayria MaTemaTndeckoro aHannsa
41 [TocnenoBarenbHOCTH, COCOOBI 3aJjaHusl IMOCIeNoBaTelbHOCTEH. MOHOTOHHBIE
’ MOCJIEe10BAaTENbHOCTH
Apudmernueckass U reomerpuueckas mnporpeccuu. beckoHeuHo yObIBaroIias
49 reomerpuueckas nporpeccus. Cymma 6eCKOHEYHO yOBIBAIOLIEH reoMeTpuyecKoi
) nporpeccun. dopMyna CIOXKHBIX HpoleHTOB. Vcnonbs3oBanue mporpeccun aiis
pELIeHUs pealbHBIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoecTBa U JIOTruKa
MHoxecTBO, omnepanuu Haj MHoXecTBamH. Jluarpammbl Ditnepa - Benna.
5.1 [IpruMeHeHne TEeOpPEeTUKO-MHOKECTBEHHOIO ammapara JJjisg ONUCAHUs pealbHBIX
MPOIIECCOB U SIBIICHUH, PU PEUICHUH 33/1a4 U3 IPYTUX YYEOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CIeICTBUE, 10Ka3aTeIbCTBO
6 Teopust BEpoATHOCTEN U CTaTUCTUKA
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6.1

[IpencraBneHne MaHHBIX C TOMOIIbI0 Tabmui U guarpamm. Cpennee
apudmernyeckoe, MeAMaHa, HauOosblllee M HaWMEHbLIee 3HAYCHHs, pa3Mmax,
JTUCTIEPCHUS U CTAaHIaPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyuyaliHble SKCIIEPUMEHTHI (OIBITHI) M CIydailHbIe COOBITHS. DJIEMEHTapHBIC
coObITust (Mcxoabl). BeposTHOCTh citydaiiHOro coObiTHs. biauzocth 4yacTtoTsl u
BEepOsATHOCTH  cOoObITHH.  Ciy4aifHbIe  ONBITBI C  PaBHOBO3MOXXHBIMU
JJIEMEHTAapHBIMU ~ COOBITUAMU. BepoATHOCTH  COOBITHMII B ONBITax C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU

6.3

Onepanuu Haa COOBITHSIMH: TEpEceUYeHre, OObEAMHEHUE, MPOTUBOIOJIOXKHBIC
coObITus. uarpammel Diinepa. opmyrna cI0KeHUS BEpOSATHOCTEH

6.4

YcnoBHasE BEPOATHOCTb. YMHOXKEHHUE BEPOATHOCTEH. JlepeBo cilyyallHOTrO
skcniepumenTa. ®opmyna noaHou BeposiTHOCTH. HezaBrcumMble cOObITUS

6.5

KombOunaropnoe mnpasuiao ymHoxkeHus. llepecranoBku u Qaxropuan. Yucio
coueranuil. Tpeyronbuuk [lackansa. ®opmyna bunoma HeroToHa

6.6

bunapHbili cinyualiHelii ONBIT (KMCIBITAHME), ycleX U Heynada. HesaBucumbie
ucnelTanusd. Cepusi HE3aBUCHMBIX HCHBITaHMH A0 nepsBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyIiun

6.7

CnyyvaitHas BEJINYMHA. Pacnpenenenune BEPOSITHOCTEM. Jwnarpamma
pacupenenenusi. [Ipumepsl pacrpeneieHuii, B TOM YHUCJIE€ T€OMETPUYECKOE U
OMHOMHAIBHOE

I'eomerpus

7.1

OcHOBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTh, TPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMAaTHYECKOM TMOCTPOEHUH CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPHUH U CIIEJICTBUS U3 HUX

7.2

B3aumMHOE pacmonoXeHHE IPSAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajuleJIbHble M CKpeluBarolmuecs IpsMble. [lapauiebHOCTE HPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NapAJUICNbHBIE IpsAMbIE B IPOCTPAHCTBE,
MapaJuIEIbHOCTh TPEX MPAMBIX, MApaLIEIbHOCTh NPAMON U IUIOCKOCTU. YIUIBI C
COHANpABICHHBIMUA CTOPOHAaMH, YIOJ MEXIYy TMpPAMBIMA B IPOCTPAHCTBE.
[TapajienbHOCT,  IUIOCKOCTEH:  IapajulelIbHbIE  IIIOCKOCTH,  CBOMCTBA
napajuleNbHbIX IIockocTeil. Ilpocreiimme mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTH: TE€TPadIp, KyO, napajuienenumnes, NoCTpOeHUEe CeUeHHH

7.3

IlepneHquKyIIpHOCTD NPSIMOM M IUIOCKOCTH: NEPNEHAMKYJISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IPSIMBbIE NApaJUIEIbHBIE U IEPHEHIUKYISPHBIE K IUIOCKOCTH,
NPU3HAK MEPHNEHIUKYIAPHOCTH MPSAMOM W IUIOCKOCTH, TEOpeMa O MpsSMOH
NEPHEHAUKYIAPHON IIIIOCKOCTH. YINIBI B IMPOCTPAHCTBE: YroJl MEXAY MPSIMOU U
IJIOCKOCTBIO, ABYI'PAHHBIM  yIOJI, JIMHEHHBIM yroJ JBYI'PAaHHOIO  YIVa.
IlepnenauKyssp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MpsIMOM 0  IJIOCKOCTH, NPOEKIUs  (QUIypel HA  IUIOCKOCTb.
IlepneHauKyIIpHOCTh  IUIOCKOCTEM: MpHU3HAK MEPIEHAUKYISIPHOCTH  JBYX
IJI0CKOCTeN. TeopeMa o Tpex NepIeHIuKYIsIpax

7.4

ITousTHe MHOI'OI'paHHHKa, OCHOBHBIC J3JICMCHTBI MHOI'OI'PAaHHHWKA, BBIITYKIIBIC W
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HEBBINYKJIblE MHOIOI'PAaHHUKH, pa3BepTka MHOrorpaHHuka. Ilpusma: n-yrosnpHas
IpU3Ma, IPaHU U OCHOBAHUS MPU3MBI, IPSAMAs U HAKJIOHHAs MIPU3MbI, OOKOBas U
IIOJIHAsE ~ IIOBEPXHOCTb  IIPU3MBI. [Tapannenenunen,  NpsSMOYIOJIbHBIN
napajulejienunen u ero csoucrsa. Ilupamupa: n-yrosnpHas nupamuza, TpaHU U
OCHOBAaHME NMUPAMHUIbI, OOKOBasl U MOJIHAS TOBEPXHOCTh MUPAMHU/IbI, IPABUIIbHAS
U YCEYCHHAs IHpaMuAa. OJIEMEHTHl NpU3Mbl M nHpamuzabl. lIpaBunbHbIC
MHOTOTPAHHUKHU: TOHATUE MPABUILHOIO MHOTOTPAHHUKA, IPABUIIbHAS IIpU3Ma U
IIpaBWIbHAs NUPAMKJIA, NpaBUJIbHAS TPEYrolbHAs NHpaMUAa U IIPABHIBHBIN
TeTpasnp, KyO. IlpencraBieHne o NpaBWIBHBIX MHOTIOTPaHHHMKAaX: OKTadIp,
nonexasap u ukocadn CedeHus IPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B IIPOCTPaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOfI,

7.5 IUIOCKOCTH. DJEMEHTbl CHUMMETpPUM B NHpaMuAax, Mapajuielenurnenax,
IIPABWJIBHBIX MHOTOTPAHHUKAX
Beruuciienne »neMEeHTOB MHOTOTPaHHUKOB: pebpa, auaroHanu, ymisl. Ilinomans
OOKOBOW TOBEPXHOCTH M IIOJHOW IOBEPXHOCTH MPSAMON NpPU3MBI, IUIOIIA]b
76 OCHOBaHMH, Teopema O OOKOBOH IOBEPXHOCTH mNpsiMOW mnpu3mbl. Ilnomaznsb
' OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOM NHpaMuibl, TEOpeMa o
IUIOIAAM yceueHHOM nupamunabl. [lonstue o6 obveme. OO0beM HUpaMUBbI,
IPU3MBI
77 [lonobneie Tema B mpoctpanctBe. COOTHOLIEHUS MEXAY IUIOLIAASMU

HOBerHOCTeﬁ, o0beEMaMH HOI[O6HLIX TCII

[TpoBepsiembie TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS OCHOBHOUW 00pa30BaTelIbHOM MPOTrpaMMBbl

(11 kmacc)

Kon
MIPOBEPSIEMOTO o0pa3oBaTeIbHON IPOrpaMMBbI CPETHETO 00IIero 00pa30BaHUS

pe3yiabrara

IIpoBepsiemble IpeAMETHBIE PE3YJIBTAaThl OCBOCHUS OCHOBHOM

1

Yucna 1 BEIUHCIIEHAS

1.1

OnepupoBarh NOHATHUAMHU: HATypajibHOE, I€JI0€ YHUCIO; HCIOJIb30BaTh
NPU3HAKN JEJIMMOCTH LEJBbIX 4YHCEN, PA3JIOKEHUE 4YHCiIa Ha TPOCThIE
MHOKUTEIH JJIs PeleHus 3aa4

1.2

OHGpHpOBaTI) MOHATHUEM: CTCIICHb C pallMOHAJIBHBIM ITOKA3aTCJIEM

1.3

OnepupoBarh MOHATHIMU: JIOTapU(PM YnCIIa, TECATHUHBIC  HATypaIbHbIC
JorapupMbl

ypaBHeHI/Iﬂ 1 HCPABCHCTBA

2.1

[IpumeHsTh CBOWCTBAa CTENMEHU JUIsI NPeoOpa3oBaHUS  BBIPAKEHU,
OIEPUPOBATh IMOHATUAMU: IIOKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO;
penaTb OCHOBHBIE TUIIBI I0KA3aTEJIbHBIX YPABHEHU U HEPABEHCTB

2.2

BemmonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, COAEPKALIUX JIOTapU(PMBL;
OTIepUpOBATh MOHATUSAMH: JOrapU(PMHUECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMHUUECKUX YpaBHEHUH 1 HEPABEHCTB
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23

Haxoauts pemreHns npocTenmnx TPUroHOMETPUIECKUX HEPABEHCTB

24

OnepupoBarh NOHATUSAMU: CUCTEMA JIMHEUHBIX YPAaBHEHUHN U €€ PELICHUE;
MCII0JIb30BaTh CUCTEMY JINHEHHBIX YPABHEHUN I PELICHUS TPAKTHYECKUX
3a1a4

2.5

Haxonuts pemenns mpoCcTenmmx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MogenupoBaTh pealibHbIE CHTyallMd Ha SI3bIKE alreOpbl, COCTABIATH
BBIPAXEHUsI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI II0 YCIIOBUIO 3ajayd,
UCCIIEIOBATh TIOCTPOSHHBIE MOJIENIN C MCIIOIB30BAHUEM amapara anreOpbl

OyHKUIUHU U TpadUKU

3.1

OnepupoBarh TMOHATHSAMHU: TepuUoAMYECKas (QYyHKIHS, TPOMEXYTKU
MOHOTOHHOCTH (DYHKILIMH, TOYKH SKCTpeMyMma (yHKLIWHU, HauOoIbllee U
HaVMEHbIIIee 3HAYCHUs (YHKIUMH HA MPOMEXYTKE; MCIIOIb30BATh MX IS
uccienoBanus GpyHKIUY, 3a1aHHOIN rpapuKoM

3.2

OnepupoBarh NOHATUAMHU: TpaUKHU MOKA3ATENBHOH, JTOTapuPpMUUECKOil 1
TPUTOHOMETPUYECKHX (YHKUIMH; H300pakaTh HMX Ha KOOPAMHATHOM
IJIOCKOCTH U UCTIONB30BaTh JJIs PEIICHHS] YPABHEHUM U HEPABEHCTB

33

N300paxarh Ha KOOPJUHATHOM MITIOCKOCTH TpaduKu TUHEHHBIX YPaBHEHUN
Y UCIIOJIB30BaTh UX JJI PEIICHUS] CUCTEMBI IMHEUHBIX YPaBHECHUM

3.4

Hcnonp3oBarh rpaduku  (YHKIUH I UCCIICIOBAHUS IPOIECCOB U
3aBHCUMOCTEN U3 APYTUX yUeOHBIX AUCIUTUIINH

Hagana maTemMaTH4eCcKOro aHaim3a

4.1

OnepupoBarh NOHSTHUSAMU: HENpepbiBHas  (QyHKLUWSA, MPOU3BOJHAs
(GyHKLIMHY; HCHOJB30BaTh TIEOMETPUYECKUH M (PU3MUECKUH  CMBICT
IIPOU3BOIHOM JUIsl pELIEHUS 3a/1a4

4.2

HaxomuTe  mpou3BOAHBIE  JIEMEHTApHBIX  (YHKUMH,  BBIUUCIATH
IPOM3BOJHBIE CyMMBI, TPOM3BEIECHUS, YACTHOTO (DYHKLIUH

43

Hcnonb3oBaTh  NPOM3BOAHYIO  JUIsI  HCCleAOBaHMS  (YHKIHMHM  Ha
MOHOTOHHOCTb W JKCTPEMYMbI, IMMPUMECHATL PE3YJILTATbl HCCICAOBAHUA K
MOCTPOEHUIO TpapUKOB

4.4

Hcnonp30BaTh MPOU3BOAHYIO IJId HAXOKACHUA HAWIIYULICTO PCHICHUSA B
IMPUKJIAAHBIX, B TOM YHUCJIC CONUAJIBHO-ODKOHOMHUYCCKUX, 3aga4dax

4.5

OnepupoBarh MOHSTUSIMM: TE€PBOOOpa3Hasi U HUHTErpai; IOHUMATh
reoMeTpHUECKU U (PU3NYECKUil CMBICT UHTETpasia

4.6

Haxoaute nmepBooOpa3Hble 3eMeHTapHbIX (PYHKIUH, BEIUUCIATH HHTErpal
no popmyne Horotona - Jleitbnuna

4.7

Pemats IMPUKJIAAHBIC 3aJa4i, B TOM YHCJIC COLMUAIIBHO-DKOHOMUYCCKOIO0 1
(I)I/IBI/ILICCKOFO Xapakrepa, CpeACTBAMH MATCMATHYCCKOTO aHAJIM3a
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Teopust BEpOSITHOCTEN U CTaTUCTUKA

CpaBHMBaTh  BEPOSTHOCTH  3HAUEHUW  CIIy4yailHOM  BEJIMYUHBI  TIO

5.1
pacnpeeNIeHUIO WK C TOMOIIBIO TuarpaMmm
OnepupoBarh TOHATHEM MaTeMaTHYECKOTO OXUIAHWS, MPUBOAUTH
59 MpUMEPBI TOTO, KAK MTPUMEHSAETCS MaTEMaTHYECKOe OXKHUIAHUE CIIydalHOU
' BEJIMYMHBI, HAaxXOAWTh MAaTEeMAaTHYECKOE OXHUAAHHE 10 JaHHOMY
pacnpeneeHuI0
53 HmeTh npeacTaBieHue 0 3aK0OHe OOBIINX YUCET
5.4 NmeTs ipeAcTaBieHre 0 HOPMaJIbHOM paclpeeIeHun
6 I'eomeTpust
OnepupoBarh MOHATUSAMH: LHWIMHIPUYECKas MOBEPXHOCTh, 0Opasyrolne
6.1 UAJTUHAPUYECKON TOBEPXHOCTH, UMIUHIP, KOHUYECKas IOBEPXHOCTD,
' oOpa3yroliue  KOHHYECKOH  IMOBEPXHOCTH, KOHYC,  cdepuyeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpanieHus (UIHHIP, KOHYC, cepa U map)
6.3 OOBsACHATH CLIOCOOBI OTyUEHUS TEJl BpallleHUs
6.4 Kiaccuduimpopars B3auMHOE pacIionoxeHue chepsl U MIOCKOCTH
OnepupoBarh TMOHATHAMH: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBAaHHUE IIAPOBOIrO CJIOS, BHICOTA
[IAPOBOTO CJIOS, IIAPOBOI CEKTOP
6.6 Bbruncnsate 00beMbl U IUIOMIA[M TIOBEPXHOCTEH Tel  BpalleHHs,
) FEOMETPUUYECKUX TeJl C IPUMEHEHUEM (POopMyIT
OnepupoBaTh TMOHATUSIMH: MHOTOTPAHHUK, BIHCAaHHBIN B cdepy u
6.7 OTHCaHHBIN OKONIO cdepsl, chepa, BIHCAHHAS B MHOTOTPAHHUK WM TEJIO
BpaIeHus
6.3 Beraucaste COOTHOIIEHUST MEXKIY TUIOIIAISIMU TTOBEPXHOCTEN U 0ObeMaMu
’ MOJJOOHBIX Tel
6.9 N3o00paxare u3ydaembie (UTYPHl OT PyKH M C TMPUMEHEHHEM MPOCTHIX
’ YEPTEKHBIX UHCTPYMEHTOB
BrInonHATE  (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PHUCYHKOB TIPOCTHIX
6.10 00beMHBIX (UTYp: BHJI CBEpXy, COOKY, CHHM3Y; CTPOMTb CEUECHHUS Tell
BpaIeHus
W3BnekaTh, MHTEPIPETUPOBATH W MPEOOpPa3OBHIBATH HHPOPMALHIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TWPENCTaBICHHYIO Ha
yeprexax U pucyHKax
[TpumensTh reoMeTpuueckue (HaKThl AN PElICHUS CTePEeOMETPHUECKUX
6.12 3a7a4, MPEANOJIAralolIuX HECKOJbKO IIAroB pEIICHUs, €CJIH YCIOBHS

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMe
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6.13

OnepupoBarb NOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJ'IH?ITB ﬂeﬁCTBHﬂ CJIIOKCHUA BCKTOpOB, BbIYHUTAHUA BCKTOpOB nu
YMHOXXCHHSI BEKTOpAa Ha YHCJIO0, OOBSICHATh, KAaKUMH CBOWCTBAMH OHH
oOmagaror

6.15

[TpuMeHsTh paBUIIO NapajuIeIenuIea IPY CI0KEHUU BEKTOPOB

6.16

OnepupoBarh NOHATHUAMHU: JEKapTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIAUHATHI BEKTOPA, YIOJI
MEXIY BEKTOpaMH, CKaJIsApHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPHI

6.17

HaxonuTe cyMMy BEKTOPOB 1 IPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOI MEXKTY
BEKTOpaMH, CKAJSIPHOE NPOU3BEACHHUE, PACKIaAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEApHbIM BEKTOpaM

6.18

BaIlaBaTI) IJIOCKOCTb YPAaBHCHHEM B I[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Peniats HpOCTeI;'IHII/Ie TCOMCTPUYCCKUC 3aJa4u Ha NPUMCHCHUC BCKTOPHO-
KOOpAMHATHOI'O ME€TO1a

6.20

Pemats 3aJa4yl Ha [AJ0Ka3aTCIabCTBO MATEMATHYCCKHUX OTHOILIEHUM U
HaXO0XKIACHUC T'COMCTPHUYCCKHUX BCJIIMYHUH I10 06pa3uaM WK aJIrOpUTMaM,
IMPUMCHA HN3BCCTHBIC MCTOJbI IIpu PCLUICHUN CTaHAapTHBIX
MAaTEMaTUYCCKHUX 3aJa4d

6.21

IIpuMeHATh IpOCTEMIIME IPOTPaMMHBIE CPEACTBA M IEKTPOHHO-
KOMMYHHUKAIL[MOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPUUECKUX 3a1a4

6.22

HpI/IBO,I[I/ITB MNpUMEPbI MATEMATUUYCCKUX 3aKOHOMepHOCTeI>'I B MpUpPOAC U
JKU3HHU, paCliO3HABATH IMPOSABICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[TpuMeHATH MoSTyyeHHbIE 3HAHUS Ha MPaKTHKe: aHAJIW3UPOBATh pealibHbIe
CUTyallMy U IPUMEHATh N3yUYEHHbIE TIOHATHUS B MPOIIECCE MOUCKA PEILICHUs
MaTreMaTu4ecku c(hopMyIUpOBAaHHOM MpoOIEeMBbl, MOJIETUPOBATh pealbHbIe
CUTyallUd Ha $3bIKE I'€OMETPUM, HCCIENOBaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BaHHEM F€OMETPHUECKUX MOHATHI U TeopeM, armnapara ajnreopsl,
pemars  NpaKTUYECKUE  3aJaud, CBA3aHHbIE C  HAaXOXKJIEHUEM
reOMETPUUYECKUX BETHUYUH

[TpoBepsiembie 3neMeHThI coaepkanus (11 kiacc)

Kon

[IpoBepsiemMblil 3IEMEHT CONIEPIKAHUS

Yucia U BEIYHCIIEHUS

1.1

HarypanbHbie u nenblie uncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEN

1.2

CreneHs ¢ palrOHAJIbHBIM IMOKa3aTCJICM. CBolicTBa CTEIICHHN

1.3

Jlorapudwm uncna. /lecatuunbie U HaTypajgbHbIE JOrapudMbl

ypaBHeHI/Iﬂ " HCPABCHCTBA
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2.1 [TpeoOpa3oBaHme BbIpaXKEHUH, COACPKALIIX JOTapH(PMbI
29 [IpeoOpa3oBaHue BBIpAXKEHUM, COAEP)KAIIMX CTEHNEHHM C PpalUOHAJIbHBIM
’ roKasareseM
2.3 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 Iloka3zarenbHbIE YpaBHEHMS U HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl JIMHEMHBIX ypaBHEHUMH. PelleHue NpuUKIajHBIX 33Jad C I[OMOUIbIO
' CHCTEMBbI JINHEHHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHECHUM U HEPABEHCTB
o [IpuMmeHeHrEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTeMaTHYeCKHX
' 3a/1a4 ¥ 3ajia4y U3 pa3InyHbIX 00JacTel HayKU U PeaibHOM KU3HU
3 QOyHKIUHU U TpapUKu
Oynkuus. [lepuonuueckue ¢yHkuuu. I[IpomMekyTkM MOHOTOHHOCTH (DYHKLHUH.
3.1 Maxkcumymbl 1 MUHUMYMBI (yHKnud. Hamboinpliee W HauMeHbIee 3HAYEHUE
(GYyHKLMY Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GpyHKIMU, X CBOMCTBA U IpaduKu
33 [TokazarenpHas u Jorapupmuueckas GyHKIUHN, UX CBOWCTBA U rpadMKu
34 Hcnonb3oBanue rpapukoB (QyHKIMA A7 pelIeHUs ypaBHEHHH W JIMHEHHBIX
' CUCTEM
Ucnionp3zoBanue rpadukoB (yHKIMA IS HUCCIAEAOBAHHUS MPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOPbI€ BO3HUKAIOT MPH PEIIEHUM 3a/ad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEANBbHOM KU3HU
4 Havayria MaTemaTndeckoro aHannsa
4.1 HenpepsiBabie pyHkimu. Meton nHTEpBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerpuueckuii u GU3MUECKUl CMBICT POU3BOAHOM
43 [Tpou3BoaHbIe 3MeMeHTapHbIX (YHKUUNA. DOpMyNIbl HaXOXKJIEHHsS MPOU3BOAHOM
’ CYMMBI, TPOU3BEIECHUS U YaCTHOTO (DyHKIUI
[IpumeHeHre NPOM3BONHOM K HCCIENOBaHHUIO (DYHKIUI Ha MOHOTOHHOCTb U
4.4 sKcTpeMyMbl. HaxoxkieHne HanOobIlero 1 HaMMEHBIIEro 3HaYeHUs (PyHKIIMK Ha
OTpe3Ke
[IpumeHeHre TNPOM3BOTHOM JJIi HAXOXKJEHUS HAWIy4ylIero peuieHus B
4.5 NPUKIAIHBIX 3ajadax, M OIPENEIeHHUs] CKOPOCTH TpOILEecca, 3aJaHHOTO
dbopmyoit uinu rpaduKomM
4.6 [TepBooOpaznas. Tabnuiia mepBooOpa3HBIX
4.7 WuTerpan, ero reomeTpuyeckuii 1 puU3ndeckuil cMbIci. Beiuncienue uHTerpaia
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o popmyne HeiotoHa - Jleitbnuma

Teopust BEpOSITHOCTEN U CTaTUCTUKA

5.1

UucnoBble XapakTEPUCTUKU CIyYalHBIX BEIUYHH: MAaTEMaTHUYECKOE OXKHIAHHE,
TUCTIepCUsT | CTaHJapTHOE OTKJIOHEHHE. [Ipumepsl  nMpUMEHEHHS
MaTeMaTUYECKOTO OKMJAHHUS, B TOM YHCIJE B 3a7adaxX U3 ITOBCEIHEBHOM >KM3HU.
MaremaTrdeckoe oKuJaHue OMHApHOHN CIy9aillHOW BEJIMYHHBI. MaremMaTndecKkoe
OXKUJIaHWE CYMMBbl CIIy4allHbIX BeIWYMH. MareMaTudyeckoe OXHIaHUE U
JUCIIEPCHUS TEOMETPUIECKOTO U OMHOMHAIBHOTO pacipeneeHui

5.2

3akoH OOJIBIIMX YHCET U €ro poJib B HayKe, Mpupoje U odmecTBe. BriOopouHbIii
METO]l MCCIIeIOBAHUI

53

[Ipumepsl HENpEpHIBHBIX Cilay4yailHbIX BenuuuH. [loHsATHE O IUIOTHOCTH
pacnpezenenus. 3aja4u, IPUBOIALINE K HOpMalIbHOMY pacnpezaenenuto. [lonstue
0 HOpPMaJIbHOM pacIpe/ie]IeHHH

['eomerpust

6.1

[unuaapuyeckas MOBEPXHOCTb, 00pa3yIolIie HUIHHIPUYIECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepxHOCTU. [lummuHnap: ocHoBaHuss u  OOKoBas
MOBEPXHOCTh, 00pa3yolas u 0Ch, IIIOLIalb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konnueckas MOBEpXHOCTb, OOpa3yIOLIME KOHUYECKOW IMOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKOM MoBepXHOCTU. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh, IUIOLAJb OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUCHHBIH KOHYC!
00pasyrolire U BBICOTa, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

6.3

Chepa m map: MEeHTp, paauyc, AMAMETP, IUIOMIAJb TOBEPXHOCTH CQEPHI.
B3aumnoe pacnonoxxenue chepsl U MIOCKOCTH, KacaTelabHasl IIIOCKOCTh K cdepe,
rIomaas chepol

6.4

N300paskeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BepTka UJIMH]Ipa U KOHYCa

6.5

KoMOuHnamnmu Ten BpaileHUs U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
oKoJ10 cepsl, chepa, BIUCAHHAS] B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHUS

6.6

[Tonsitue 06 oObeme. OCHOBHBIE CBOMCTBA 00bEeMOB Tell. Teopema 00 oObeme
IOpSMOYTOJIBHOIO Mapajiesienunena M ciaeactsus u3 Hee. OO0beM IMIMHApA,
koHyca. O0ObeM 11apa u MiIomab chepsl

6.7

[Tonobueie Tema B mpoctpancTBe. (COOTHOLIEHUS MEXAY ITUIOMIAASMU
MOBEPXHOCTEH, 00beMaMU MOJOOHBIX Tell

6.8

Ceuenus muinHApa (napauieIbHO U NMEPHEHAUKYISPHO OCH), CEYEHHs KOHYCa
(mapasuieIbHOE OCHOBAHUIO U MPOXOJSAINEE Yepe3 BEPIINHY), CEUEHNUs Iapa

6.9

BCKTOp Ha IIIOCKOCTH W B HIPOCTPAHCTBE. CroxeHne M BBIYMTAHUE BCKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znoxeHue BeKTopa 1o TpeM HEKOMILJIaHAPHBIM
BekTopaMm. IIpaBwio mapannenenunena. Pemenue 3amad, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI ICUCTBUHN C BEKTOPAMHU

6.10

Hp}IMOYTOJ'ILHaH CUCTCMa KOOpJAWHAT B IMPOCTPAHCTBC. KOOleI/IHaTLI BCKTOpA.
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ITpocreiimue 3agady B KOOpAMHATax. Yroil Mexay BekTopamu. CkansipHOe
IIPOU3BENICHUE BEKTOPOB. BBIUNCICHNE YyIIIOB MEXKIY MPSMBIMHA U IUIOCKOCTSAMH.
KoopanHaTHO-BEKTOPHBIA METOJ ITPU PELICHUH IEOMETPUYECKUX 3a1a4

Jlis IpoBeieHUs €AMHOIO FOCYAapCTBEHHOIO dK3aMeHa 1o Maremaruke (nanee - EI'D no
MaTeMaTuKe) MCIOJIb3yeTCs NepedeHb (KoaudukaTop) mpoBepsIeMbIX TpeOOBaHUH K pe3ynbTaram
OCBOEHHS OCHOBHOM 00pa30BaTebHON MPOrpaMMBbl CPEAHETO 00I1ero 00pa3oBaHus U IIEMEHTOB

conepxkanusi. Ilpu mnposegenuu EI'D mo wmaremaruke

0a30BOr0 ypOBHS U3 TICPEUHS

(komudukaTropa) BIOUpAIOTCS MO3UIIMHA, COOTBETCTBYIOIINE (henepanbHOi pabodeid mporpamme
1o MareMaruke (0a30BbIi YPOBEHB).

[Tposepsiembie Ha EI'D mo mMaremaTtuke TpeOOBaHUS K pe3yjbTaTraM OCBOCHHUS OCHOBHOM
00pa3oBareIbHON MPOrPaMMBI CPETHETO O0IIET0 00pa30BaHUS

Kon
MIPOBEPSIEMOTO
TpeOoBaHUS

ITpoBepsiemble TpeOOBaHMS K IPEIMETHBIM pe3yJIbTaTaM OCBOCHMUSI
OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI CPETHETO 00I1Iero 00pa3oBaHUs

1

Bnagenue weromammu JI0Ka3aTenbCTB, AalTOPUTMaMHU pEIIEHUs 3ajiad;
yMeHue GopMyIHpOBaTh M OMNEPUPOBATh MOHITHIMH: OMpeAesiCHUE,
aKCUOMa, TEeOpeMa, CJEJICTBUE, CBOWCTBO, IPU3HAK, [0Ka3aTeJbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKH; MPUMEHATh MX; yMEHHUE (HOPMYIUPOBAThH
o0paTHOE M TMPOTHBOMOJIOXKHOE YTBEP)KICHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOIb30BaTh METOJ MAaTeMaTUYECKONW WHAYKIIHU;
MIPOBOJUTH JI0KA3aTeNIbHBIE PACCYK/ICHUS MPU PEUICHUH 3a]1a4, OLICHUBATh
JIOTUYECKYI0 MPAaBUIBHOCTh  PACCYXACHMI; YMEHHE OIEpPUPOBAThH
MOHSATUSMHA: MHOXXECTBO, TMOJIMHOXECTBO, OINEpAIlMU HAJl MHOXXECTBaMHU;
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jisi OMUCaHUs
peaNbHBIX MPOIECCOB U SIBJICHUH U TIPU PEIICHUH 33j7a4, B TOM YHCIIE U3
IpYTUX y4eOHBIX MPEIMETOB; YMEHHE OINEepUpOBaTh MOHATUAMU: Tpad,
CBS3HBIN Tpad, aAepeBo, HUKI, Tpad HA MIOCKOCTH,; YMEHHE 3a/1aBaTb U
OMHCHIBATh T'padbl pa3IUYHBIMU CIOCOOAMM; HCHONB30BaTh rpadsl mpu
pelieHuu 3a1a4

YMeHue onepupoBaTh NOHSATUSAMM: HATypPaJbHOE YHUCIIO, LIEJIOE YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTesIeM, KOPeHb HaTypaJlbHOM CTENeHH, CTENEeHb C
paloHaIbHBIM IIOKA3aTeNIEM, CTEIEHb C JIEHCTBUTENbHBIM IOKAa3aTeleM,
JorapupM YuCla, CHUHYC, KOCMHYC M TaHI€HC NPOMU3BOJIBHOIO 4YHCIHIA,
OCTaTOK M0 MOYJO, PALUOHAIBHOE 4YHCIO, HUPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HAaTypaJbHBIX, LEJbIX, PALMOHAIbHBIX, JEHCTBUTEIIBHBIX
YHCEJI; YMEHUE UCIOb30BaTh MPU3HAKH JAETUMOCTH, HAUMEHBLINN OOIIHiA
JIeNuTeNb U HauMeHblIee o011ee KpaTHoe, aaroput™ EBkiuaa npu pemeHuu
3a]1a4; 3HAKOMCTBO C Pa3IUNYHBIMU MO3UIIMOHHBIMUA CHCTEMAaMH CUUCIICHUS;
yYMEHUE BBINOJIHATh BEIYMCICHHE 3HAUCHUH U peoOpa3oBaHUs BhIpaKEHHH
CO CTENEHsAMHU U JiorapupMamu, mpeodpa3oBaHusl JpOOHO-pallMOHATbHBIX
BBIPQXCHMI; yYMEHHE OIEPUpPOBAaTh IOHATUSMU: IOCIEN0BATEIbHOCTD,
apudmernyeckas mporpeccusi, reoMeTpuueckas mnporpeccus, 6eCKOHEYHO
yObIBarolasi ~ reoMeTpuueckass  MpOrpeccus;  yMEHHe  3a/1aBaThb
MOCJIEZI0BATEIbHOCTH, B TOM YHCIIE C TIOMOILBIO PEKYPPEHTHBIX (OPMYII;
YMEHHME ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO, COIpPSKEHHBIE
KOMITJIEKCHBIE YHCJIa, MOIYJIb M apryMEHT KOMILUIEKCHOTO 4ucia, gopma
3allMCH KOMIUIEKCHBIX 4YHCEN (T€OMETpHYEcKas, TPUTOHOMETpHUYECKas U
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anreOpanyeckas); YMETb MPOU3BOJAUTH apu(PMETUUYECKUE JeHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMH;  IPUBOJUTH  IPUMEPHl  HMCIIOJIb30BaHMSA
KOMIIJIEKCHBIX YMCEJI; ONEPUpPOBAaTh MOHATUSAMU: MaTpuua 2 X 2 u 3 x 3,
OIIpeJIeJINTENb MaTPUILIbL, TEOMETPUUYECKUI CMBICIT OIIPEAETUTENS

YMeHue onepupoBaTh IOHATHUSAMH: PaLMUOHAJIbHBIE, HPPALMOHAIBHBIE,
MOKa3aTeNbHbIC, CTEIECHHBIC, JIOTAPU(PMUUICCKUE, TPUTOHOMETPUUYCCKUE
YPaBHEHUS U HEPABEHCTBA, X CUCTEMBI; YMEHUE ONIEPUPOBATH OHATUSIMHU:
TOXJIECTBO, TOXKIECCTBEHHOE MpeoOpa3oBaHKE, YpaBHEHUE, HEPAaBEHCTBO,
CUCTEMa YypAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTh YypaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIATh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C IMOMOILIBIO PA3JIMYHBIX IPHUEMOB; pPEIIaTh YPABHEHUsS, HEPABEHCTBA U
CHCTEMBI C TapaMETPOM; IIPUMEHSATh YPABHEHHU S, HEPABEHCTBA, UX CUCTEMBI
JUISL pelIeHUs] MaTeMaTUYeCKUX 3ajad W 3a/ad M3 pa3iIMYHbIX oOiacTeit
HAyK{ U pPEaJIbHOW KU3HU

YMeHHe OomnepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (YHKIUH,
HEPUOUYHOCTh (DYHKIMH, OrPaHUYEHHOCTh (YHKLUH, MOHOTOHHOCTH
GyHKIMHN, SKCTpeMyM (YHKIWH, HAauOOJbIIee W HAWMEHbIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKe, HelpepbiBHAsA (YHKLHUSA, aCUMOTOTHI rpaduka
GyHKIMM, TIepBasi ¥ BTOpas NPOM3BOJAHAS (PYHKIMH, T€OMETPHUECKUN U
¢u3nyeckuii CMBICT MPOMU3BOAHOM, MepBooOpa3Has, OIpeesIeHHbIN
UHTETpaj, yMEHHE HaXOIWUTh ACHUMITOTHI Trpaduka (QyHKIHH;, yMEHHE
BBIUNCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMIIO3ULIUN
(byHKIMI, HAXOAUTH YpaBHEHUE KacaTeIbHOH K rpaduKy GYHKINU; YMEHHE
HaXO/UTh MPOU3BOJHBIC IEMEHTAPHBIX (YHKLUH; YMEHUE HCIOJIb30BaTh
IIPOM3BOAHYIO Ul HUCCIENOBAaHUA (DYyHKIUH, HAaXOAUTh HauOOJbLIME U
HalMEHbIIME 3HayeHHUs (QYHKUUH; CTPOUTh TIpadUKU MHOTOUWIEHOB C
UCIIOJIb30BAaHUEM  allllapara MaTeMaTHYeCKOro aHajiu3a; MPUMEHSThH
IIPOU3BOAHYIO JJISl HAXOXKICHUS HAWIYYILEro pEelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE€ COLMATbHO-IKOHOMHUECKUX U (PU3NYECKUX 33/1a4ax; HAXOAUTb
IUIOINAAM U 00BEMbI (PUTYp ¢ TIOMOIIbIO MHTETpasia; NPUBOAUTE MPUMEPHI
MaTeMaTU4YECKOr0 MOJAEIUPOBAaHUS C MOMOUIbIO U QepeHInaIbHbIX
ypaBHEHUNU

YMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKUIKU, oOpaTHas QyHKIHS,
KOMITO3uLUsl (DYHKIUM, JTuHEHHass QyHKUMs, KBajapaTuyHass (QYHKIHS,
pauuoHanbHas (QYHKUUS, CTENeHHas (yHKIMS, TPUTOHOMETpUYECKHUE
(GyHKIIMK, OOpaTHBIE TPUTOHOMETpUUYECKHE (PYHKIIMH, TOKa3aTelbHas U
jgorapupmuueckas (QyHKLUHH; YMEHHE CTPOUTh TIpadUKH H3yuYEeHHBIX
(GyHKIMH, BHIIOTHATH MpeoOpa3zoBaHus TpaduKoB (PyHKLINMN, NCIOIb30BATh
rpaduKy 751 U3yYEHUs MPOLECCOB M 3aBUCUMOCTEH, NMPH PELICHUH 33734
U3 JIPYruX Y4eOHBIX MPEAMETOB U 3a7ad U3 peajbHOM >KU3HH; BbIpa)kaTb
dbopMynamMH 3aBUCUMOCTH MEX]ly BEIMYMHAMH; UCIOIB30BaTh CBOWCTBA U
rpadukn (QYHKOWH IS0 pelieHus] ypaBHEHWH, HEpaBEHCTB M 3agad C
napameTrpamH; H300pakaTh Ha KOOPAMHATHOM IIOCKOCTH MHOXECTBa
pElIEHNI YpaBHEHUI, HEPABEHCTB M X CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJayd pPa3HBIX THUIOB (B TOM YHCIE Ha
NPOILEHTHI, JOJM M YacTH, Ha JBM)KEHHE, paboTy, CTOMMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3a/laud U3 00JacTH YNpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBIATH BBIPAKEHMS, ypaBHEHHs, HEpaBEHCTBA U HX
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CHUCTEMBbl MO YCIIOBUIO 3a/lauM, HCCIEI0BaTh MOJYYEHHOE pEIIECHUE HU
OLICHMBATh MPABAONONOOHOCTh PpE3yJAbTaTOB; YMEHHE MOJEIUPOBAThH
peajbHbIE CUTyallMM Ha S3bIKE MaTeMaTUKH; COCTaBIISITh BBIPAXKECHHUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI IO YCJIOBHUIO 3aJa4H, UCCIEI0BATh
NOCTPOEHHBIE ~ MOJENIM C  HCHOJB30BaHWUEM  ammapara  ainreOpsl,
MHTEPIPETUPOBATD MOTyUYEHHBINH pe3ynbTaT

VYMeHHe onepupoBaTh MOHATHUSAMH: CpelHee apupMeTHdeckoe, MequaHa,
HanOoJpIIee M HAUMEHbILIEe 3HAYCHUS, Pa3Max, JUCIEPCHS, CTaHIApTHOE
OTKJIOHEHHE YHCIIOBOro Habopa; yMeHHe H3BIICKaTh, MHTEPIPETHPOBATH
UH(POPMALIUIO, TIPEACTABICHHYIO B Ta0MUIax, Ha JuarpaMMax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBA PEaJbHBIX IPOILECCOB U SBICHUHN; MPEICTABIATH
UHPOPMALIMIO C TMOMOINBIO TabNMMIl W JuarpaMM; HMCCIENOBaTh
CTaTHCTHUYCCKUE JaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPENCTB; TpapUUecKu MCCIe0BaTh COBMECTHBIC
HaOJIO/ICHNS C TOMOIIBIO JMarpaMM pacCcenBaHMs M JTMHEHHOW perpeccuu

YMeHue onepupoBarb MOHATHAMM: CIIy4alHbIA ONBIT M CIy4alHOE
cOOBbITHE, BEPOATHOCTb CIIy4alHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTb C MCIIOJIb30BAHUEM TIpaUUYeCKUX METOAOB; IPUMEHSThH
(GOopMynBI CIIOXKEHHST W YMHOXCHHS BEPOATHOCTEH, (HOpMylly MOITHOMN
BEPOATHOCTH, (opmyny bepHyiinn, koMOMHATOpHBIE (AKTBl U (OPMYJIBL;
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITUH; YMEHUE OIEpUpOBATH
NOHATUAMM: ClIydaiiHas BEIMYMHA, pPAaclpeielieHUE BEPOATHOCTEM,
MaTeMaTU4eCKOE OXHMJIAHHUE, IUCIIEPCUS U CTAaHIApPTHOE OTKJIOHEHHE
CllyuallHOW  BEJNIMYMHBI, (YHKUMH paclpelesieHuss M IUIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTEIIBHOIO U HOPMAJIBHOIO PacCIpeleIeHUl; YMEHNE
MCIIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX PACIpENEICHUN AJI PEIICHUs 3a/1ad4;
3HAKOMCTBO C MOHSTHUSIMM: 3aKOH OOJIBIIMX YHUCEN, METO/bl BHIOOPOUHBIX
UCCIIEIOBaHUI; yMEHHE TPUBOAUTH IPUMEPHI IPOSIBICHHS 3aKOHA OOJIBIINX
YyHcesl B MPUPOAHBIX U OOIECTBEHHBIX SBJICHUSAX; YMEHHUE OIEPUPOBAThH
NOHATUAMM: COYETAHHWE, IIEPECTAHOBKA, YNCJIO COYETAaHHUH, YHCIO
nepecTaHoBoK; OMHOM HpIOTOHA; yMmMeHHME NPUMEHSITh KOMOMHATOPHBIE
GbakThl M pacCykIeHUs Ul pELIeHUs 33a/1a4; OLIEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITMH;  COCTaBISATh  BEPOSTHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATD MTOyUYEHHBIA PE3YIIbTAT

YMeHue  omepupoBaTb  IMOHATUAMM: TOYKA, IMpsMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIUYMHA yIIa, IUVIOCKUI YIroJj, JBYTPaHHBINA
YIoJI, TPEXTPAaHHBIN YIoJl, CKPELUIUBAIOIIUECS IIPSMBIC, 1APAIUICIIBHOCTh U
NEePIEHAUKYIAPHOCTD NPAMBIX M INIOCKOCTEH, YTOJl MEXY IPSAMBIMH, YIOJ
MEXIY IPSIMOU U INIOCKOCTBIO, YTOJI MEXKY IJIOCKOCTSIMU, PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSITHUE MEXIY NPSIMBIMH, PACCTOSHUE MEXIY
IJIOCKOCTAMM; YMEHME HCIIOIb30BaTh IIPU PELICHUU 3aa4 H3Y4YCHHBIC
(bakTel ¥ TeOpeMbl MJIAHUMETPUHU; YMEHHE OLIEHWBATh pa3Mepbl OObEKTOB
OKPY’KaIoIIEr0 MHpA; CTPOUTH MATEMaTHYECKUE MOLEIM C ITOMOIIBIO
F€OMETPUYECKUX IOHATUHA W BEIWYMH, pPEIIaTh CBSI3aHHBIE C HUMH
[IPaKTUYECKUE 3aa4n

10

YMeHue onepupoBaTh MOHATUAMU: IUIOHIAAL (DUTYpPBI, 00beM (UrypsI,
MHOTOTPAHHUK, TNPaBUIbHBIH MHOTOTPAHHUK, CEUEHHE MHOTOTpaHHMKA,
Ky0, mMapajuienenumesn, Mpu3Ma, NUpaMuaa, QGurypa U MOBEPXHOCTh
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BpallleHNs, LWIMHApP, KOHYC, Imap, cdepa, IUOMAab cgepbl, MIOMaab
MOBEPXHOCTH MUPAMUJAbI, NPU3MbI, KOHYyCa, IMWIIMHApA, 00BeM Kyoda,
IPSIMOYTOJIBHOIO MMapajliesieNuIeaa, MUpaMUAbl, IpPU3MbI, LWIMHJpA,
KOHyca, Ilapa, pa3BepTKa IMOBEPXHOCTH, CEUEHHUs KOHyCa M ILWJIMHJPA,
napajuleJibHblE OCH WJIM OCHOBAaHMIO, CEYEHHE 11apa, IUIOCKOCTD,
Kacaromasicss chepbl, HWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEUYEHUE
MHOTOTPaHHMKA, M300pakaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpalICHUs, UX CEYEHHUs, B TOM YHCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPENCTB;
yYMEHHUE MPHUMEHSTh CBOWCTBA T'€OMETPUUYECKUX (HUTYp, CAMOCTOSATEIBHO
dbopMynHpoBaTh OMpeAeNeHUsI U3ydyaeMblX (UTyp, BbIIBUTaTh TUIOTE3bI O
CBOWCTBaX W MpPHU3HAKAX TEOMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIH
ONpoBeprarb HX; YMEHUE MPOBOAUTH Kiaccupukauuoo Guryp Mo
Pa3IMYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOIUMBIE JOMOJHHUTEIbHbIC
MIOCTPOCHHUS

11

YMeHHe ~ OmnepupoBaTh TOHATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMOn00UsA, MOAOOHBIE (GUTYPBI; yMEHHE
pacrmo3HaBaTh paBHbBIC W TMOAOOHBIC (UTYPHI, B TOM YHCIICE B TPHPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCIOIH30BaTh TEOMETPHUYCCKUE OTHOILICHHS MTPH
pEelICHUH 3a/1a4; HAXOJWTh TEOMETPHUYCCKUE BEIMYWHBI (IIMHA, YTOI,
IUIOINA/b, 00BEM) IIPU PEIICHUH 33124 U3 JAPYTHX YUCOHBIX MPEJAMETOB U U3
peanbHON KU3HU; YMEHHUE BBIYUCIIATh TEOMETPHUSCKIE BEIMYUHBI (IJINHA,
yroj, IJIONaah, 00beM, IUIONA/lb MOBEPXHOCTH), HCIOIb3Yysl WU3yUYCHHBIC
GopMyIBl B METOIBI, B TOM YHCIIC: IUIOIMIAIh MOBEPXHOCTH MHUPAMUIBI,
NpU3Mbl, KOHyca, NWIMHApaA, Iulomanb cdepsl; o00beM  Kyoa,
MPSIMOYTOJIBHOTO  MMapaUIeNieNuIea, MMUPAMUAbI, TPHU3MBI, TWIHHIPA,
KOHYcCa, IlIapa; yMEHUE HAXOJUTh OTHOIIEHHE 00bEMOB MOJOOHBIX (UTYD

12

YMeHue onepupoBarh MOHATUSMHU: NPSIMOYIOJIbHAs CHUCTEMAa KOOPAMHAT,
BEKTOp, KOOPJAUHATHl TOUKH, KOOPJAMHATBI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpa Ha YHCIO, pa3jIoKEeHUE BEKTopa Mo Oasucy,
CKaJIIPHOE IPOU3BEJCHHUE, BEKTOPHOE IPOU3BEICHUE, YIold MEXIY
BEKTOPaMH; YMEHHUE UCII0JIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METO JJIs
pelIeHNs FeOMEeTPUYECKUX 3aj1ad U 3a/1a4 JPYTUX Y4eOHbIX IPEIMETOB

13

YMeHue BrIOMpaTh MOAXOASIIUN METON AJIs pEeLIeHUs 3aJa4M; TOHUMaHNUe
3HaYMMOCTH MAaTeMaTUKd B M3YYEHUU TPUPOTHBIX U OOIIECTBEHHBIX
IIPOLIECCOB W SIBIICHUM; YMEHHME paCIO3HABATh IPOSIBICHHE 3aKOHOB
MaTeMaTUKU B MCKYCCTBE, YMEHHE NPUBOAUTH IPUMEPBI MAaTEMATHUYECKUX
OTKPBITHHA POCCUICKOM 1 MUPOBOM MaTeMaTn4eCKON HayKH

[IepedeHb 21€MEHTOB coAepKaHus, TpoBeEpsieMbIX Ha EI'D
10 MaTEMAaTUKE

Kon

[IpoBepsiemMblil 3JIEMEHT CONIEPIKAHUS

Yucia U BEIYHCIIEHUS

1.1

HarypanbHbie u nenblie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEN
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1.2 Pannonanbupie uucna. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOHM, TPOIICHTHI,
OCCKOHEUHBIE TIEPUOANYECKUE APOOH
1.3 Apudmerrdeckuii KOpeHb HATypaJIbHOM cTeneHu. JleicTBus ¢ apudMeTHnIeCKUMHU
KOpHSIMU HaTypajibHON CTENEHU
1.4 Crenenp c wnenbiM InokazareneM. CTENEHb € pPALMOHAIBHBIM I10Ka3aTEJIEM.
CBoiicTBa CTENIEHU
1.5 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI'€HC YUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncina. JlecaTuuHbie ¥ HATypaJIbHBIE JIOTapUPMBI
1.7 JetictButenbHple 4yuciaa. ApudMETHYECKHE ONEpalru C JIeHCTBUTEIbHBIMU
yruciaamu. [IpubnykeHHBbIE BBIYUCICHUS, TMpaBWIa OKPYIJICHUS, NPUKUAKA H
OLIEHKA pe3ysbTaTa BEIYUCICHUH
1.8 [IpeoOpa3zoBaHue BeIpaKCHHUI
1.9 KommuiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [enble u 1pOOHO-paLlMOHANIbHBIE YPABHEHUS
2.2 HppauyroHanbHble YpaBHEHUS
23 TpuroHomeTpu4ecKkue ypaBHEHUS
24 [Toxa3zaTenbHble U JorapuGMUIECKUE ypaBHEHUS
2.5 [lenpie 1 poOHO-palMOHATEHBIE HEPABEHCTBA
2.6 WppanmonanbHpie HEPaBEHCTBA
2.7 [Toxa3aTenbHble U JorapudMUYECcKre HEPABEHCTBA
2.8 Tpuronomerpuueckre HepaBeHCTBA
2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  |YpaBHeHus, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU
2.11 |Marpuua cuctemsl JIMHEHHBIX ypaBHEeHU. ONpeneanTesb MaTpULb]
3 OyHKUUHU U TpapUKU
3.1 Oynkuus, cnocodsl 3ananus ¢yHkuuu. ['paduk QyHkiun. BzanmHo oOparHble
¢byukiuu. YetHsle u HeueTHble GyHKIMH. [leproanueckue GyHKIUN
3.2 OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHUH ¢yHkumu. Hynmu ¢yHkuum.

[TpomMexXyTKH 3HAKOMOCTOSHCTBA. [IpOoMEXyTKM MOHOTOHHOCTH  (DYHKIIHH.
MaxkcuMyMbl 1 MUHUMYMBI ¢yHKuud. Haumbonbliee ¥ HauMeHbIlee 3HAYEHUE
(GYHKIMM Ha IPOMEKYTKE
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33 CrenenHas (pyHKIMS C HaTypaJbHbIM M IENIBIM TOKa3zaTeneMm. Ee cBoiicTBa u
rpaduk. CBoicTBa U TpadK KOPHS N-OW CTENEHU
3.4 Tpuronomerpudeckue GPyHKIMH, UX CBOHCTBA U TpadUKU
3.5 ITokazarenbHas u JorapudpmMudeckas GyHKIIUHA, UX CBOMCTBA U rpaduKu
3.6 Toukn paspbiBa. AcumnTorsl rpadukoB ¢yHkuuid. CBoiicTBa (QyHKUUH,
HENPEPBIBHBIX HAa OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATEIHLHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyia cloKHBIX TPOLEHTOB
4 Hauana maTemaTnieckoro aHaauza
4.1 [TpousBoanas (ynkiuu. [IponsBonHbie aneMeHTapHbIX QyHKIUH
4.2 [IpumeHeHre NPOM3BOMHON K HCCIENOBaHUIO (DYHKIMH Ha MOHOTOHHOCTH U
aKCTpeMyMbl. HaxoxaeHne HanOobIIero 1 HAMMEHBIIEro 3HaueHUsT (YHKIMH Ha
OTpe3Ke
43 [TepBooOpaznas. Uurerpan
5 MHoecTBa U JIOTUKa
5.1 MHOXecTBO, oniepaluu HajJ MHOKecTBaMu. [luarpamMmmel Diiniepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ MJIOCKOCTH B MTPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena u NOBEPXHOCTU BpallCHUS
7.5 KoopauHats! 1 BEKTOpHI

Coneprxanue obydenus B 10 kacce

I'pad, cBsa3ublif rpad, mytu B rpade: mukisl v nenyd. CteneHb (BaJIGHTHOCTH) BEPUIMHBI.
['pads! Ha mockocTu. JlepeBbs.
CrnyualiHple HKCHEPUMEHTHI (OMbBITHI) M CiydaliHble COOBITHS. DIeMEHTapHbIEe COOBITHS
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(ucxompr). BepoATHOCTh CiydalHOTO COOBITHS. BIM30CTh YacTOTHI M BEPOSTHOCTH COOBITHH.
CrnydyaliHbIe OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepauuu Haja COOBITHSMH: MEepecedeHue, OObeTUHEHHE, MPOTHUBOMOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyiia ClI0KeHUS BEPOSTHOCTEN.

VYciaoBHasE BEPOATHOCTh. YMHOXEHUE BEPOATHOCTEH. JlepeBO CiiydyallHOro 3KCIEPUMEHTA.
®dopmyia onHoM BepostHOCTH. Popmyna baiteca. HezaBucumbie coObITHS.

bunapHbIi ciTy4aifHBIA OMBIT (MCIBITAHKUE), YCIIeX W Heyaada. He3zaBucHMBbIC MCTIBITAHHMS.
Cepust HE3aBHCHMMBIX WCHBITAaHHHA 70 mepBoro ycmexa. IlepecranoBku u ¢akropuan. Ywucio
couetanuid. Tpeyronbuauk [lackans. ®opmyna bmaoma HeroToHa.

Cepus He3aBHUCHMBIX wHcnblTanuii  bepuymmu. CiydaiiHplii  BBIOOp M3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposTHOcTed. JluarpamMmma pacrpeiesieHus.
Onepanuu  Haj CilIydYallHbIMU BelWYMHAMHU. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpezneneHuil, B TOM YUCIIe TEOMETPUUYECKOE U OMHOMHAJIBHOE.

CoBMecTHOE pacIpenesieHne JBYX CiIy4dalHbIX BelnuyuH. He3aBucumeble ciiydaiiHble
BEJIUYUHBI.

Marematuueckoe OXHIaHUE cIoydaiiHOW BenuuuHbl  (pacmpenenenus). [Ipumepst
MPUMEHEHHUS MaTeMaTUYECKOTO OXKUIaHUs (CTpaxoBaHue, JoTepes). MareMarnyecKkoe OXKujaHue
OMHApHOU CiTy4ailHOW BeNWYMHBL. MaTeMaTu4eckoe OXKUAAHME CYMMBbI CIyYalHBIX BEJIHYMH.
Maremarudeckoe 0KUAaHUE TEOMETPUUYECKOTO U ONHOMMAJILHOTO pacrpeaeieHui.

Jluciepcusi U CTaHJApTHOE OTKJIOHEHHE CIIy4aiiHONH BETWYMHBI (pacrpeleieHus).
Hucniepcust OuHapHOU Cily4ailHOM BeIMYMHBL. MaTeMaTHYeCKOE OXHUIAAHUE MPOU3BEACHUS W
JUCIIEPCUsl CYMMBbI HE3aBUCUMBIX CIy4YalHbIX BeIWYUH. [lucnepcus u cTaHIapTHOE OTKJIOHEHUE
OMHOMUANIBHOIO pacnpezeneHus. Jucnepcus M CTaHIApTHOE OTKJIOHEHHE I'€OMETPUYECKOIO
pacnpenenenus.";

Jlyia poBenieHusl €MHOr0 TOCYAapCTBEHHOIO dK3aMeHa 1o Maremaruke (manee - EI'D mo
MaTeMaTUKe) UCTIOJIb3YeTCs MepeueHb (KoaupuKaTop) MpoBepsIeMbIX TPeOOBaHUI K pe3yabTaTaM
OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPEITHETO 00I1IeT0 00pa30BaHus U DIIEMEHTOB
COZEpKaHUS.

[IpoBepsiemble Ha EI'D mo maremaruke TpeOoBaHMsI K pe3ysbTaraM OCBOECHHS OCHOBHOM
00pa3oBaTeabHOM MPOrpaMMBbl CPEIHEro 001ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI CPEIHETO 00IIero 00pa3oBaHUs
TpeOOBaHUS

1 Brnanenue wmeromamm 0Ka3aTeabCTB, ANTOPUTMAMHU peIICHUs 3ajad;
yMeHne GOopMyIHpOBaTh M OMNEPUPOBaTh MOHITHSIMH: OMpeAeTeHUE,
aKCuOMa, TeOopema, CJEJCTBUE, CBOWCTBO, IPU3HAK, [0Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKH; MPUMEHATh MX; yMEHHE (HOPMYyTUPOBAThH
o0paTHOE M TMPOTHBOTMOJIOXKHOE YTBEpP)KIEHUE, MPUBOIUTH MPHUMEPHI U
KOHTPIIPUMEPHI, HMCIOJB30BaTh METOA MaTeMaTH4YeCKOM HHIYKIIHH,
MPOBOJUTH JIOKA3aTeNIbHBIE PACCYKICHUS TIPU PEUICHUH 3aJ1ad, OIICHUBATh
JOTUYECKYI0  MpPaBUJIBHOCTh  PACCYKJEHUW, yYMEHHE OIEpPUPOBATH
MOHSATUSMH: MHOXXECTBO, TOJIMHOXECTBO, OINEpAIlMU HAJl MHOXECTBAMHU;
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHbIN anmnapar Jijisi O1caHus
peaTbHBIX MPOIECCOB U SBJICHUN W TIPH PEIICHUU 3a/1a4, B TOM YUCTIE U3
IpYTUX y4eOHBIX TPEIMETOB; YMEHHE OINEepUPOBaTh MOHATUAMU: Tpad,
CBS3HBIN Tpad, aAepeBo, UK, Tpad Ha MIOCKOCTH, YMEHHE 3a/aBaTbh U
OMHCHIBATh T'padbl pa3sIUYHBIMU CIOCOOAMM; HCHONB30BaTh rpadsl mpu
pEIIeHUH 3a7a4
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YMeHHe omnepupoBaTh MOHATHSAMH: HAaTypalbHOE YHCIIO, LEJN0e YHCIO,
CTEINEHb C LIENIBIM I0Ka3aTeseM, KOPEHb HaTypaJlbHOM CTENEHH, CTENEHb C
paloHaJIbHBIM IIOKAa3aTeNeM, CTEIEHb C JIEHCTBUTEIbHBIM IIOKAa3aTeleM,
JorapupM Yucia, CHUHYC, KOCHMHYC M TaHI'€HC NPOMU3BOJIBHOIO 4YHCIIA,
OCTaTOK [0 MOAYJIIO, PALUOHAIBHOE 4YHCIO, HUPPALMOHAIBHOE YHUCIIO,
MHOXKE€CTBA HATypaJIbHbIX, LENbIX, PalUOHAIbHbIX, JAEHCTBUTEIbHbBIX
qHCeNT; YMEHHE MCIIOIb30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIINN 00IIHi
JIeUTeNb U HauMeHblIee o011iee KpaTHoe, aaroput™ EBkinaa npu pereHuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU [TO3ULIMOHHBIMU CUCTEMaMU CUHCIICHUS];
YMEHUE BBIIOIHITh BEIUMCICHUE 3HAUCHUH U peoOpa3oBaHUs BEIPa)KEHUH
CO CTEMEHAMHU U Jorapupmamu, mpeodpa3zoBaHusi APOOHO-PALMOHATIBHBIX
BBIPO)KEHUM; yMEHHE OIEepUpoBaTh MOHITUAMHU: IOCIEI0BATEIBHOCTD,
apudMeTHuecKasi Mporpeccusi, TeOMeTpuYecKas mporpeccus, 0€CKOHEUHO
yObIBarolfasi ~ reoMeTpuueckass  Mporpeccus;  yMEHHe  3a/aBaThb
MIOCTIEIOBATEIbHOCTH, B TOM YHMCIIE€ C MOMOMIBIO PEKYPPEHTHBIX (HOpMYIT;
YMEHHUE ONepUpOBaTh MOHATHSIMU: KOMIUIEKCHOE YHUCIIO, COIpPSKCHHbIE
KOMIUIEKCHBIE YHCJIa, MOIYJIb W apryMEHT KOMILUIEKCHOTO 4ucia, dopma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpudeckas, TPUTOHOMETpUYecKas M
anreOpandeckas); yYMETb MPOU3BOAUTH apu(PMETHUYECKUE JCHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMH;  HPUBOJUTH  MPUMEPbl  HMCIIOJIb30BaHMS
KOMILJIEKCHBIX YHCEJI; ONEpUpOBaTh MOHATUSAMU: Martpula 2 X 2 u 3 x 3,
OIIpEeJIeJINTENb MaTPULIbL, TEOMETPUUYECKUI CMBICIT ONPEACTUTENS

YMeHune omnepupoBaTh MOHATUSAMH: PALMUOHAJIBHBIE, HPPALMOHAIIBHBIE,
MOKa3aTelbHbIe, CTENEHHbIE, JOoTapu(MHUUECKUe, TPUTOHOMETPUUYECCKHE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATH MOHATUSIMHU:
TOXJECTBO, TOXJIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YypaBHEHUH W HEPABEHCTB, PaBHOCUJIBHOCTh YypaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C NOMOLIBIO PA3JIMYHBIX IPUEMOB; pElIaTh YpPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TapaMeTPOM; TPUMEHSATh YPABHEHHUSI, HEPABEHCTBA, UX CUCTEMBI
JUISL pPelleHUs] MaTeMaTHYeCKUX 3ajad W 3a/ad M3 Pa3IHYHbIX 0o0JacTeit
HAyK{ U pEaIbHOW KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTb (YHKIUH,
HNEPUOMYHOCTh (DYHKIMH, OrPAaHUYEHHOCTh (YHKLUH, MOHOTOHHOCTH
(GYHKIMU, IKCTpeMyM (yHKIIMH, HAauOoJblllee M HAUMEHbBIIEE 3HAUYCHUS
(GyHKIMU Ha MPOMEXYTKe, HelpepbiBHAs (YHKLHUS, aCUMOTOTHI rpaduka
¢GyHKIMM, TiepBas U BTOpas NMPOU3BOJAHAS (DYHKIMU, T€OMETPUUYECKUN U
¢u3uueckuii CMBICT TPOM3BOAHOM, MepBOOOpa3Has, OIpeeIeHHBIN
WHTETpall; yMEHUWE HAaXOAWTh AacUMNTOTHI rpaduka (YHKIUH, yMEHHE
BBIUNCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO M KOMITO3ULINN
(byHKIMM, HAXOAUTH ypaBHEHHE KacaTelbHOU K rpaduKy QyHKINN; yMEHUE
HaXO/UTh MPOU3BOJHBIC AIEMEHTAPHBIX (YHKIUH; YMEHUE UCIOJIb30BaTh
MPOU3BOAHYIO Ui HUCCIENOBaHUA (DYyHKIUIM, HAaXOOUTh HauOOJbILINE U
HalMEHbIIME 3HayeHHs (QYHKUUN; CTPOUTh TIpadUKU MHOTOUWIEHOB C
UCIIOJIb30BAaHMEM  afllapara MaTeMaTHYeCcKOro aHajiu3a; MPUMEHSTb
IIPOU3BOAHYIO JJIsl HAXOXKIEHUS HAWIY4YIlEro pelIeHUs B NMPHUKIAIHBIX, B
TOM YHCJIE€ COLMATbHO-IKOHOMHUECKUX U (PU3NYECKUX 3a/1a4ax; HaXOAUTb
IUIOINAAM U 00BEMBI (PUTYp C TIOMOIIbIO MHTETpasia; NPUBOAUTE MPUMEPHI
MaTeMaTU4YEeCKOr0 MOJAEIUPOBAaHUS C MOMOUIbIO JU(depeHInaIbHbIX
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YpaBHEHUNU

YMeHue onepupoBaTh MOHATUAME: rpaduk QyHKIKHU, oOpaTHas QyHKIHS,
KOMITO3UIMS (YHKIMH, JHHEHHAs QyHKUWs, KBaapaTtudHas (QyHKIU,
pauvoHanbHas (QYHKIUS, CTENeHHas (YHKIHA, TPUTOHOMETPUYECKHUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpPHYECKHE (YHKIMH, TOKa3aTelbHas |
agorapupmuueckas (yHKIUU; YMEHHE CTPOUTHh TIpaduKu H3ydYEeHHBIX
(GyHKIMH, BBITOIHATH IpeoOpa3zoBaHus rpaduKoB (GyHKIU, UCTIONB30BATh
rpaduKy A7 U3yYEHUs MPOIECCOB M 3aBHCUMOCTEH, NP PELICHUH 33134
U3 JIPYrux y4eOHBIX MPEAMETOB U 33/1a4 U3 PeajibHOM JKU3HH; BBIPAXKATh
dopMynamMu 3aBUCUMOCTH MEX]ly BEIMYMHAMH; UCIOIH30BaTh CBOWCTBA U
rpadukn (QYHKIOUMHA A7 pPElICHUS YpaBHEHUH, HEPaBEHCTB M 33jad C
napameTpamH; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pelIeHuil ypaBHEHHUH, HEPABEHCTB U X CUCTEM

YMeHue pemateh TEKCTOBBIE 3aJayd pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U 4YacTH, Ha JABM)KEHUE, padoTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJIOTH, 3a7a4d U3 OOJacTH YNpaBieHHs JIMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPABHEHHS, HEPABEHCTBA M HX
CUCTEMBI II0 YCIIOBHIO 3aa4M, HMCCIECL0BaTb IIOJIyYCHHOE PELICHUE WU
OLICHMBATh IPABIONOJO0OHOCTh pE3yJbTaTOB; YMEHHE MOJEIMPOBATh
peanpHbIC CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTABJIATH BBIPAXKCHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEI0BATh
IOCTPOEHHBbIE ~ MOJENIM C  HCHOJb30BAaHUEM  ammapara  anredpsl,
WHTEPIPETUPOBATH NIOJYYECHHBIN PE3yIbTaT

YMeHne onepupoBarh MOHATHSIMHU: cpelnHee apupMeTHUecKoe, MeIuaHa,
HauOoJIbIlIee M HAUMEHbILIee 3HAYCHUs, pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOrO0 Habopa; yMEHHUE H3BJIeKaTb, MHTEPIPETHPOBATH
UH(OPMALIUIO, TIPEACTABICHHYIO0 B Ta0MuIax, Ha JuarpaMMax, rpaukax,
OTpaXaoIlyI0 CBOWCTBA PEeaJIbHbIX MPOLIECCOB U SBJICHMI; MPEACTABIATh
UHPOPMALIMI0 C TMOMOINBIO TablIMIl W JuarpaMM; HCCIel0BaTh
CTaTUCTUYECKUE JIaHHble, B TOM YMCJE C IPUMEHEHUEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpaUUecKu HcCiIe0BaTh COBMECTHBIE
HAOJIOIEHNUS C TIOMOILBIO JUarpaMM pacCeuBaHUs U JIMHEIHON perpeccuu

YMeHue onepupoBaTh MNOHATUAMU: CIYyYAWHBIM OMNBIT W CIIyYalHOE
CcOoOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHSA, YMEHHE BBIYHCIIATH
BEPOSITHOCTh C HCHOJB30BaHUEM TpadUyeCKUX METO/IOB; IPUMEHSThH
bopMynbl CIOKEHUST M YMHOXEHUS BEPOATHOCTEH, (opMylTy TMOTHOU
BEpOSATHOCTH, (hopmyny bepHymnn, komOuHaTOpHbIE (akThl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH PEANTbHBIX COOBITHI; YMEHHE OINEepUpPOBATH
MOHATHSIMU:  CIIydaliHasT BEJWYWHA, pPACHpPEICICHUE BEPOATHOCTEH,
MAaTeMaTH4YeCKOE OXKHMAAHUE, IUCIIEPCHS W CTAHAAPTHOE OTKJIOHEHUE
CIy4yallHOW  BENWYWHBI, (YHKIIUU paclpeneieHus ¢ IUIOTHOCTH
PAaBHOMEPHOI0, MOKA3aTeIbHOTO U HOPMAJIbHOTO PACIPEIEICHUIN; YMEHNE
HCIIOJB30BaTh CBOMCTBA M3YUYECHHBIX PACHPENCIICHUN JJIsl PEIICHUS 3a7ady;
3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIIMX YHCET, METOABI BHIOOPOUYHBIX
WCCJIEIOBAaHUI; YMEHUE PUBOAUTH TPUMEPHI MPOSBIICHUS 3aKOHA OOJIBIIINX
qricell B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHHIX; YMEHHE ONEPUPOBATH
MOHATUSIMUA: COYETAHHWE, TMEePECTAaHOBKA, YHCIO COYETAaHWUM, YHCIIO
NepecTaHoBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHSITh KOMOMHATOPHBIC
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dakThl U pacCyXKIeHHUs Ul pEIICHUs 3a/a4; OLIEHUBATh BEPOATHOCTHU
pealbHBIX  COOBITMH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
WHTEPIPETUPOBATH IIOJYYECHHBIN PE3yIbTaT

YMeHue onepupoBaTh IMOHATUSIMH: TOUYKA, NpsiMasi, IUIOCKOCTh,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUM YTroj, AByTpaHHBIN
YIOJI, TPEXTPAHHBIN yToJl, CKPEIIMBAIOIIMUECS MPsIMbIE, MapauIeIbHOCTh U
NEePIEeHIUKYIIPHOCT NPSMBIX U TUIOCKOCTEH, YOI MEXKAY MPSIMBIMU, YTOJ
MEXIY IPSIMOM U MIIOCKOCTBIO, YTOJl MEXK]Y IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKHU /IO TUIOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMU, PACCTOSHUE MEXITY
MJIOCKOCTAMH; YMEHHME MCIOJIb30BaTh MpPH PEUICHUU 3aJa4 H3Y4YCHHBIC
(bakTel 1 TEOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHHWBATh pa3Mepbl OObEKTOB
OKPY’KaIOIIETO MHpPA; CTPOUTh MATEMaTHUYECKUE MOJECIH C MOMOIIbIO
FEOMETPUYECKUX TOHATUH M BEJIMYMH, pelIaTh CBSI3aHHbIE C HUMH
MpaKTUYECKUE 3aaun

10

YMeHHne onepupoBarh MOHATHAMU: IUIOHIAAL (DUTYpPBI, 00beM (UTYpHI,
MHOTOTPAaHHUK, TPaBUJIbHBI MHOTOI'PDAaHHUK, CEYEHHE MHOTOIDaHHUKA,
Ky0, mMmapajuienenuriesn, Npu3Ma, NUpaMuaa, (Qurypa M TOBEPXHOCTH
BpaIlIeHMs], LWIMHAP, KOHYyC, map, cdepa, miomans chepsl, IO0Mmaab
MOBEPXHOCTH MHUPAMUIBI, TPHU3MBI, KOHyca, IMIMHApA, 00BeM KyOa,
NPSMOYTOJIBHOTO Tapajviesienuiena, HOUPaMUIbl, MPU3MBL, IHIHHIPA,
KOHycCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHyca W IMIMHAPA,
napajulellbHble OCH WJIM OCHOBaHMIO, CEUEHHE IIapa, IUIOCKOCTb,
Kacamomascs cdepbl, IIMHIPA, KOHYCa; YMEHHE CTPOHMTh CEUYEHHE
MHOTOTPaHHHKA, W300pakaTb MHOTOTPAaHHUKH, (DUTYpPBI M MOBEPXHOCTH
BpAICHHS, UX CEUCHHsI, B TOM YHUCIIE C IMOMOIIBIO AEKTPOHHBIX CPEICTB;
yYMEHHE MPHUMEHSTh CBOWCTBAa I'€OMETPUYECKUX (PUTYDP, CaMOCTOSTEIHEHO
(bopMyTHpOBaTh OMpPEIEeTCHUS U3ydaeMbIX (UTYp, BBIABUTATh THIIOTE3BI O
CBOWCTBaX W MpPHU3HAKAX TE€OMETpUYECKUX (Uryp, oOOCHOBHIBATH WIH
OlpoBeprarb MWX; YMEHHE MPOBOAWTH KiIacCUPHUKAIMIO (UTYp TIO
pasIMYHBIM NpPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE
MIOCTPOCHUS

11

YMeHHne ~omnepupoBaTh TOHSATHSAMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNIbHbli MepeHoC, CUMMETPHs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue M0100Us, NOAOO0HBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B INPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh T€OMETPUUECKHE OTHOIICHUS TIPU
peLIeHUH 3ajJlad; HaXOAWTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA, YTOJ,
II01Ia/1b, 00bEM) NPU PEIICHUH 3a7a4 U3 JPYTUX YUeOHBIX IPEAMETOB U U3
peanbHON KHU3HHU; YMEHHE BBIUUCIIATh T€OMETPUUYECKUE BEIMYMHBI (JUIMHA,
yroj, MJaomaas, 00beM, IUIOLA/b MOBEPXHOCTH), UCIOJIb3Yysl MU3yUCHHBIE
(dopMyaBl U METOIbl, B TOM YHWCIE: IJIOUIAJb MMOBEPXHOCTH MHPAMHJIBI,
Opu3Mbl, KOHyca, LWIUHApa, Iulomanb cdepbl; o0beM  Kyoa,
OPSMOYTOJIBHOTO TMapajUleNienueaa, MUPaMUabl, MPHU3MbI, HIUHIPA,
KOHYCa, 11apa; YMEHHE HaXOUTh OTHOIIIEHHE 00bEMOB MOAOOHBIX QUTYD

12

VYmMmenne ONCpUPOBATH MNOHATUAMM: IMPAMOYTOJIbHAA CHUCTEMa KOOPAWHAT,
BEKTOP, KOOPIHMHATHI TOYKH, KOOPJIWUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpPa HAa YHCJIO, pa3jIoKeHHWE BEeKTopa Mo Oasucy,
CKaJIIPHOE TMPOU3BEJCHUE, BEKTOPHOE IPOU3BEIACHUE, Yroil MEKIY
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BEKTOpaMH; YMEHHE UCTIOIb30BaTh BEKTOPHBIA U KOOPIMHATHBIN METO/ JIs
pelIeHus: TeOMETPUYECKUX 3a/1a4 U 3314 APYTUX YUeOHBIX MPEAMETOB

13

YMeHue BbIOMpaTh MOAXOAAIIUN METOJ AJIsl peUIeHHs 3a/1a4M; TOHUMaHNue
3HAYMMOCTH MATE€MaTUKU B U3YYCHUHM NPHUPOAHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHUI; yMEHHE paclo3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTHUKU B MCKYCCTBE, YMEHUE NMPUBOAUTH MPUMEPHI MAaTeMaTUUECKUX
OTKPBITUH POCCUMCKON M1 MUPOBOM MaTeMaTUYE€CKON HAyKH

ITepeuensb 211€eMEHTOB coepKaHMsl, TpoBepsieMblx Ha EI'D
10 MaTeMaTuke

Kon [IpoBepsieMblii 2JIEMEHT COAEPIKAHMS
1 Yucna v BIYUCICHUS

1.1 HarypaneHbie u nensie yncia. IIpu3Haku 1eIMMOoCTH HEIbIX YUCEN

1.2 Pammonanbupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JIPOOH, TIPOLIEHTHI,
OeCKOHEYHBIE IEPUOUUECKIE TPOOH

1.3 ApudmeTndeckuii KOpeHb HaTypallbHOU cTeneHu. JlelicTBus ¢ apupMeTnyeCKUMH
KOpHSIMU HaTypajibHON CTENEHU

1.4 Crenenp c menbiM TokazareieM. CTeneHb € palMOHAIBHBIM I10Ka3aTelieM.
CaoiicTBa cTenieHU

1.5 CHuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTnynble U HaTypasibHbIE JIOTapU(MBI

1.7 JlelicTBuTenpHble 4Kcaa. ApH(pMETHYECKHE OMNepaluu ¢ JeHCTBUTENbHBIMU
yucinaMu. [IpuOnrkeHHble BBIYMCIECHHUS, IMpaBUia OKPYIVIEHUS, NPUKHUIKA U
OLICHKA pe3ysbTaTa BEIYUCICHUN

1.8 [TpeoOpa3oBaHue BbIpakeHU I

1.9 KommuiekcHbie uncna

2 YpaBHEHMS U HEPaBEHCTBA

2.1 Llenbie 1 1pOOHO-paIOHANIbHBIE YPaBHEHHUS

2.2 HppauroHaibHbIE ypaBHEHUS

23 TpuroHoMeTpu4ecKkre ypaBHEHUS

2.4 [Toka3zaTenbHble U JorapuMUIEcKUe ypaBHEHUS

2.5 [lenwie 1 poOHO-palIMOHATEHBIE HEPABEHCTBA

2.6 NppannoHaibHble HEPABEHCTBA
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2.7 [ToxazarenbHble U JIorapuMUYecKre HEPaBEHCTBA
2.8 TpuroHomeTpu4eCcKre HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia CUCTEMBI JTMHEHHBIX ypaBHEHHN. ONIpeAeIuTENb MaTPHUIIBI
3 DOyHKINUH U TpaPUKH
3.1 OynHkuus, crnocobsl 3ananusa Gynakuuu. 'paduk pyHkummu. BzaumHo oOparHbie
¢yukuun. YerHsie u HeueTHble QyHKmu. [lepruoandyeckue GpyHKmm
3.2 OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu ¢dyHkuum.
[TpomexyTku 3HAKONOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
Maxkcumymbl 1 MUHUMYMBI (yHKnud. Hamboinbliee W HauMeHbIee 3HAYEHUE
(GYyHKLIMY HAa IPOMEXKYTKE
33 CrenenHas (pyHKIMSI C HaTypaJbHbIM M LEJIBIM INOKa3aTteneMm. Ee cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpauK KOPHS N-0i CTETICHU
3.4 Tpuronomerpuyeckue GpyHKIMU, X CBOHCTBA U IpaduKu
3.5 [Toka3arenpHas u Jorapupmuueckas GyHKIUHN, UX CBOWCTBA U rpadMKu
3.6 Touku paspbiBa. AcuMmMnToTel rpadukoB ¢yHkuil. CpolicTBa (QYHKIIMIA,
HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUSI TOCIEI0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyra coKHbIX IPOLIEHTOB
4 Havayia MaTemaTndeckoro aHanusa
4.1 [IpousBognas Gpynkuuu. [lponsBonHblie 3neMeHTapHbIX QyHKINN
4.2 [TpuMeHeHHe NPOU3BOIHOW K HCCIEAOBAaHHIO (YHKIHMH Ha MOHOTOHHOCTh MU
sKcTpeMyMbl. HaxoxaeHne HanbosbIIero 1 HauMeHbIIEero 3HaueHus: QyHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpain
5 MHOX€eCTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOXecTBamMu. [luarpammsl Diinepa - Benna
5.2 Jloruka
6 BeposiTHOCTB M cTatucTHKa
6.1 OnncarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
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6.3 Komb6unatopuka

7 I'eomerpus

7.1 @urypsl Ha IIOCKOCTH

7.2 [IpsiMbI€e U MIIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tesa 1 MOBEPXHOCTHU BpaIICHUS
7.5 Koopnunarsl ¥ BEKTOpPbI

4. OBBEM YYEBHOI'O IIPEJIMETA Y BUJIbl YYEBHOM PABOTHI

Bua y4eOHoii padoThI

O0BeM B yacax

O0bem yueoHoro npeamera OYIIn.04: Maremaruka 340
B TOM YHCIIE:
YK.04.01 Anredpa u Ha4Ya/1a MATEMAaTHYECKOI0 AaHAJIM3A
OcHOBHOE CcoJIep)KaHHE: 142
— VYpok 62
— IlpakTnueckue 3aHATHA 80
[TpodeccnonanbHO-OpUEHTHPOBAHHOE COZEpkKAHUE (CO/IepIKaHne
MIPUKJIATHBIX MOYJICH): 14
- VYpok 8
— IlpakTnueckue 3aHATHS 6
YK.04.02 I'eomerpus
OcHOBHOE CcoJIep>KaHHE: 112
—  Ypox 46
— IlpakTuyeckue 3aHATUSA 64
[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEpKaHME (COAEpKaHNe 10
IPUKJIAJHBIX MOAYJIEH):
—  VYpok 6
— IlpakTudeckue 3aHITHS 4
YK.04.03 BeposiTHOCTb U CTATHUCTHKA
OcHOBHOE coJIep>KaHHE: 40
— Ypok 22
— IlpakTndeckue 3aHATHSA 18
[TpodeccrnonanbHO-OPUEHTUPOBAHHOE CO/IepKaHKe (Coaep KkaHue 4
MPUKJIATHBIX MOTYJIEH):
— Ypok 2
— IlpakTuueckue 3aHATHA 2
OVYIIn.04: MaremaTuka
Koncynpranuu (repen 3K3aMeHOM) 2
CamocTtosTenpHas padora (Bcero) 12
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IIpome:xxyTouyHast arTecTanus B popMe JK3aMeHa
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5. TEMATUYECKOE ILTAHUPOBAHUE YUEBHOI'O ITPEJMETA OYILII 04 MATEMATHUKA (YIJIYBJIEHHBIN YPOBEHD)

No HaunmeHoBaHue
Copep:xaHue yued0HOro Matepuaja u GopMbl OPraHU3ALMH JeATeTbHOCTH
/i pasgenoB uteM | O0bem 06 0 6
YIAIOIIAXCS CHOBHBIE BH/IbI IEITEILHOCTH 00y 4aloINXCS
yue0HOro 4acoB
npeaMeTa
Koncynbranus 2 1. Koncynpranus nepes sKx3aMeHOM
CamocTosrtensHas paboTa 12 IToaroroBka k sK3aMeHy

Pabora ¢ KoHCmekTamMu, Y4eOHOW UM  CIEHHaIbHOU
HKOHOMHYECKOH JuTepaTypoil (mo maparpadam, TriaBam
Y4eOHBIX TOCOOHI, YKa3aHHBIM MPEIOJaBATEIIEM).
[ToaroTroBka K MPakTUYECKHM 3aHATHAM C HCIIOIb30BAHHEM
METOIMYECKUX PEKOMEHIAINI NTPENoaaBaTels, BHIIIOIHEHNE U
odopMIICHHAE TIPAKTHYECKUX PadoT.

BrinonHeHNE JOMAIIHUX 3a/laHAH 110 pa3aery.

IIpumepHas TemMaTHKa JOMAIIHUX 3aJaHUH 110 pa3iemy:
Pemienne 3amay Ha HaxoXAEHHE NPOU3BOIHBIX (YHKIMH
ucnonb3ys npasmia quddepennuponanus. Penenue 3anaq Ha
HAaXOXJICHWE  TPOU3BOIHBIX  OJJIEMEHTApHBIX  (DYHKLUIA.
Pentenue 3amau Ha HaxokIeHHE YIIIOBOrO Koddduimenra
KacaTenbHOH K rpaduky ¢yHkiuu. Pemienue 3amad  Ha
COCTaBJIEHHE ypaBHEHHs KacaTelNbHOW K Trpaduky (yHKIUH.
Pemenne 3a1a4 Ha HaX0XKJIEHUE TPOMEXYTKOB MOHOTOHHOCTH
(hyHKIIHA.

Pemenne 3amady Ha HaXOXKAEHHE 3KCTPEMYMOB (YHKIHH.
Pemenve 3aga4 Ha HaXOX/IEHUE HAMOOJIBIIETO M HANMEHBILIETO
3HaueHnid (yHkuuu. VccnenoBanue (QYHKUHMHA MPHU MOMOIIM
MIPOM3BOTHON M IOCTPOEHUE UX rpadukoB. Pemienne 3agay Ha
HaxOXXICHHWE  IEepBOOOpa3HbIX  (QyHKIWHA.  Brrumcienne
HHTErpanoB. PemeHne 3amad Ha HAXOXAEHHE IUTOMIaNeH
KPUBOJIMHENHBIX Tpanenui.

ITouck nHGOPMALNK TO TEME C HCIOIb30BAHUEM Pa3IHUHBIX
TEXHOJIOTHH TIOUCKa;

CoOop, cucreMarusanus, U3y4eHrne u opopmileHue MaTepraa;
Br16op ¢hopmbl peacTaBieHus MaTepraia: KOHCIEKT,
noknaj, pedepar, razera, dcce, Mpe3eHTaIMs, OyKIeT, TUlakar,
cxema, TabimIa, CalT | T..I.
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IIpomexxyTouHas 4
aTTecTanus B popme

9K3aMeHa

Bceero: 18

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJIMETA YK.04.01 AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O

AHAJIU3A
No HaunmeHoBaHHe
Copep:xaHue yuedHOro Matepuaja u GopMbl OPraHU3ALMH JeATeTbHOCTH
/i pa3aesoB M TeM 0Oo0nem
o0yuarommxcsi OcHOBHBbIE BU/IbI /1eSIT€IbHOCTH 00y4aI0IINXCS
yue0HOro 4acoB
npeaMeTa
Paznen 1. Aareopa
1.1 | Yncaaun 24/8 | Ypok
BBITHCICHHS. 1. PannonansHble yncia. [IporeHTsL. OmnepupoBarh TOHATHAMH: PAlMOHAILHOE YHCIO, OECKOHEUHas
Hatypanbhbie u 1ienbie uncia. OOBIKHOBCHHBIC U ICCTHYHBIC IPOOU, | MepUOaUYecKas ApoOb, MPOICHTHL;
OeckoHeuHble epuoandeckue qpoodu. [Ipumenenue npodeit u
MIPOLIEHTOB sl pEUICHUS MPUKIAIHBIX 337124 U3 Pa3IMYHBIX OTpaciel
3HAHUM U PEAIbHOM KU3HU.
2. JeiictBuTenbHbIe 4ucia. ParpoHambHBIE W MppalHOHANBHEIC Yncna. | ppanmmoHambHOE W JCHCTBUTENBPHOE — YHCIIO; MOJIYIIb
Apudmernueckue omepanyuy ¢ ACHCTBUTEIBHBIMA YHCIaMHA. MOIYNb | NEHCTBUTENHHOTO dYHCTA; UCIONB30BaTh OJTH MOHATHUS IPH
JICHCTBUTENFHOTO YHCIIA ¥ €70 CBOWCTBA. MIPOBEICHUN PACCYKICHUN M TOKA3aTEeIbCTB, MPUMEHATh IPOOH U
MPOLEHTHl JUIsl PENIeHHs TMPUKIAAHBIX 3aJad M3 Pa3IUYHBIX
oTpacnel 3HaHMH W peanbHON XU3HH. CBOOOTHO OIEPHUPOBATH
MOHITHSIMU: PAIIMOHAIBHOE YHUCIIO, OECKOHEYHAs! MepHOIuIecKast
JpoOb,  TPOIEHTHI, HPPALUOHAIBLHOE  YHCIO, MHOXKECTBA
paIlMoHaIbHBIX u JEACTBUTENBHBIX YHUCEI, MOJYJIb
JIEUCTBUTEIILHOTO YHCIIA.
3. Apudmernueckuii KOpeHb HATYPAIBHOH CTEIICHU U €T0 CBOMCTRA. ®dopMyIHpOBaTh, 3alHCHIBATE B CHMBOJHYECCKOH (opme U
WCTIONB30BaTh CBOWCTBA KOpPHA N-OH CTeNmeHH Ui
npeoOpa30BaHUs BEIPAKCHUH.
4. CreneHb ¢ pallMOHATBHBIM U ICHCTBUTEILHBIM MoKa3aTesiMu. CtereHs | @OopMyMpoBaTh  ONpEICICHHE CTEICHH C  palMOHAIBHBIM
C pauMOHAJbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C | yokasareneM. BHIIOIHATH peoOpa30BaHMsI YHCIOBBIX BEIPAKECHUI,
ACUCTBUTEIILHBIM ITOKA3aTEIEM. COJIEPIKAIIMX CTEIEHH C PAIHOHATIBHBIM TIOKA3aTENIEM.
5. Jlorapudm uucna. CoiicTBa Jiorapudma. JlaBaTh ompenenenue norapudma ducna. Vcnoab30BaTh CBOHCTBA
sorapudMoB ISl MpeoOpa3oBaHus Jorapu(PMHUIECKUX BBIPAKCHHH.
6. JlecaTUYHBIC U HATYpaJIbHBIC JIOTAPU(PMBIL. JlaBate omnpenerieHue JECATUYHOTO U HATYPaILHOTO JIoTapudma.
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IIpodeccnonaibHO OPHEHTHPOBAHHOE COJAEPIKAHME:
CUHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC YUCJIOBOTO apryMEeHTa.

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

8. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTA. JlaBaTp ompezneneHus CUHyca, KOCHMHycCa, TaHI€HCAa U KOTaHIeHca
YHUCJIOBOTO apryMEHTa;

9. ApKCHHYC, apKKOCHHYC B apKTaHT€HC YHCIIOBOTO apryMEHTa. JlaBaTp omnpeneneHuss apKCHHyca, apKKOCHMHyca U apKTaHIeHca
Yyucna.

10. IIpodeccuonanbHO OPUEHTHPOBAHHOE COACPKAHUE. OnepupoBaThb MOHATUSAMM: KOMIUIEKCHOE YHUCIO U
KommuiekcHble yucna. Apup)METHYSCKUE ONMEPalUu ¢ KOMIUIGKCHBIMUA | MHOXKECTBO ~ KOMIUIGKCHBIX — yucen.  I[IpenctaBnsTh
gucuaMu. AnreOpawdeckas W TPUTOHOMETpHYecKas (POPMBI 3alMCH | KOMIUICKCHBIE yucia B anreOpandeckoit u
KOMIUIEKCHOI'O YHCIIA. TPUTOHOMETPUUECKON ¢dopme. BeimnonsaTts

apu(MEeTHIECKUE OTIePAiy C HUMH.

11. W300pakeHre KOMIUICKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH. | M300pakaTh KOMIUIEKCHBIC YHCIa Ha KOOPAMHATHOHM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oif cTeneHu U3 KOMILIEKCHOTO YHCIA. IMpumenste ¢Gopmyny MyaBpa U moiyyaTh MpPEICTAaBICHHUE O

KOpHSX N-O CTENEHU U3 KOMIUIEKCHOTO YHCIIa.
12. [IprMeHeHHEe KOMIUIEKCHBIX YHCET M pemicHus (QU3MdecKux W | 3HAKOMHTHCS C MPUMEPaMU MPUMEHEHUS KOMIUICKCHBIX YHCEN IJIs

TCOMCTPHUYICCKUX 3a4a4.

peHIieHus reoMETPpUICCKUX U (1)I/ISI/I‘I€CKI/IX 3aj1a4.

IIpakTHYyeckoe 3aHATHE

13. [IpumeHeHre TPU3HAKOB [MEIMMOCTH MLENBIX uuceld, HaubOonpmuil | OnepupoBaTh MOHATHSIMH: HaTypaldbHOE M IEJIOE  YHUCIIO,
o6umit nenurens (nanee - HOJI) u HauMerbIiee o0uiee KpaTHOE (JAllee | MHOXKECTBO HaTypaJlbHBIX U LEJbIX uncen. Mcrnonb30BaTh NpU3HaKU
- HOK), octatkoB o moyito, anroputma EBkimna 1uis permeHst 3a1a4 JETMMOCTH IENBIX YHCEN; OCTAaTKH 1o moayiwo; HOJl u HOK
B LCJIBIX HHCITAX. HaTypaJbHBIX YHCEN; aJIropuT™M EBKnmma ans pemeHwus 3aaad.
3anuchiBaTh HATypajbHblE 4YMCIA B PA3IMYHBIX [O3ULHUOHHBIX
CUCTEMax CUMCIICHHUSI.
14. Crenenb ¢ nenbiM nokazateneM. bunom Hbrotona. HMcnonb3oBanue | 3HaTh ONpeeeHHE U CBOMCTBA CTEIEHU C LEJBIM MOKa3aTeNIEM.
nogxoasmed (GopMBl 3alUCH JCHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPaKTUYECKUX 3aJa4 U NPEACTABICHUS JAHHbIX.
15. [MpubnmxeHHble BBIYKMCIACHUSA. [lpaBmia OKPYIJICHHS, NPUKUAKA U | VCmonb30BaTh MPUOIMKEHHBIC BRIYMCICHHUS, PABIIIA OKPYTIICHHUS,
OIICHKA pe3yJbTaTa BEIYUCICHHIMA. MPUKUAKY U OIIEHKY pe3ylbTaTa BEIYUCICHUH.
16. IIpodeccuonaabHO OPHEHTHPOBAHHOE COAEPKAHNE: 3HAKOMHTBHCS C IPUMEpPaMH TPUMEHEHHUST KOMITJIEKCHBIX YUCEIT ISt
MPUMEHHUTH KOMIUIEKCHBIE YMCIIa 7Sl pelIeH s 3a1a4. PEIICHHS TEOMETPHYCCKUX U (PH3HYCCKUX 3a/1a4.
1.2 | YpaBHenns n 34/18 | Ypok
HEPABEHCTRA. 17. ToxecTBa M TOXKIECTBEHHbIE IIPe0OPa3OBaHUs. YPaBHEHHE, KOPEHb

ypaBHeHHs. PaBHOCWJIbHBIE YPaBHEHHS W YPaBHEHUSI-CIICJCTBUSI.
HepaBeHcTBO, penieHne HepaBeHCTBA.

OHCpI/IpOBaTL NOHATUAMU: TOXIACCTBO, YpPAaBHCHHUC, HEPABCHCTBO,
PaBHOCUIIbHBIC YPABHCHUA U YPABHCHUA-CIICICTBUA, PABHOCHIIBHBIC
HCPABCHCTBA,
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18. OCHOBHBIE METOJBl pEIICHHS WENbIX W JAPOOHO-palMoOHAIBHBIX | OnepupoBaTh MOHATHSIMUA MHOTOWIEH OT OJHOW NEpEMEHHOM, ero
ypaBHeHI/Iﬁ nu HepaBeHCTB. MHOFO‘IJ’ICHLI oT 0[[H0171 HepeMeHHOﬁ. KOpHI/I; HpI/IMeHﬂTL ICJICHUE MHOIOYJICHAa Ha MHOIOYIECH C
Jlenenue MHOrousneHa Ha MHOrowieH ¢ ocratkoM. Teopema besy. | ocrarkowm, TeopeMy. be3y u Teopemy Buerta mist pemieHus 3aaau.
Muorousniens! ¢ nenbiMu koddduipentamu. Teopema Buera.

19. Pemmenne cuctem nMMHEHHBIX ypaBHEHUH. MaTpuia ciucTeMbl IHHEHHBIX | OnepupoBaTh MOHATHAMH: CHCTeMa JMHEWHBIX YpaBHEHHH,
ypaBHeHHNA. OTIpeaeTTe s MATPHIBL 2 X 2, €r0 TeOMETPHUIECKUI CMBICI | MaTpHIla, ONIPEISIUTENs MaTpHLEL. Vconp30BaTh CBOMCTBA
U CBOMCTBA, BEIYHMCIICHHE €0 3HAYCHHA, NPMMEHEHUE ONPENECIUTEN | ompefeiautess 2 X 2 Juis BBIYUCICHUS €ro 3HAYECHUS], MPUMEHSTH
JUI PELIeHUs] CUCTEMBI IMHEWHBIX YPaBHEHHH. OINpeNeNUTENN ATl PEIICHUs CUCTEMBI TMHEHHBIX ypaBHEHHUI.

20. CucremMa W COBOKYIIHOCTh yYpaBHCHHH M HepaBeHCTB. PaBHocwibHBIE | OTEpHpOBATH MOHITHSMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHHHA U
CHUCTEMBI U CHUCTEMBI-CIEICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA. HEPABEHCTB; PEHICHUE CUCTEMBI WIIK COBOKYITHOCTH; PABHOCHIIBHBIE

CHUCTEMBI U CHCTEMBI-CIIEICTBHS.

21. YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpPaMH. BeiOupare cnoco®  pemieHHss ypaBHEHWH UM HEPaBEHCTB,
COJIepKAIIX MOIYJIH U TapaMeTpPhl

22. HppanyonanbHble ypaBHEHHUS. HaxonnThs pemeHus MppalMOHAIBHBIX YPaBHEHHH C IMOMOILBIO
PaBHOCHIIBHBIX IEPEXO0B HIIU OCYLIECTBIISIS IPOBEPKY KOPHEH.

23. OCHOBHBIE METOJBl pEUICHHS HPPALMOHANBHBIX ypaBHEHMH U | PemaTp wWpparuoHagbHble M KOMOMHUpPOBAHHBIE ypaBHEHHUA U
HEpaBEHCTB HEpPaBEHCTBO, C IOMOII[BI0 PABHOCHIIBHBIX TTEPEXO0/IOB.

24. [IpeoOpa3zoBaHus YHCIOBBIX BBIPAKEHHH, COAEPXKAIIMX CTENEHH M | BBHIMONHATH MpeoOpa3oBaHus YHCIOBBIX BRIPAKEHHUH, CONEPIKAILNX
KOpHH. CTEIIEHU C pallMOHAJIBHBIM II0KA3aTEIEM.

25. IloxasarenbHbIe ypaBHEHHUS. Hcnonp30BaTh U(POBBIE pecypehl I ITOCTPOCHUS rpaduka
MoKasaTeIbHON QYHKIIUN U U3y4deHus e€ cBoiicTB. HaxomuTh
peIeHus moka3aTeIbHbIX YPaBHEHUH.

26. OCHOBHBIE METO/IbI PELICHUS TOKA3aTEeIbHBIX ypaBHEHUH 1 HepaBeHCTB | [IpuMeHsITh CBOWCTBAa MOKa3aTeNbHOW (YHKIMHM K PEIICHUIO
MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

27. Jlorapudmudeckre ypaBHCHHS. HaxomuTs pemeHus 10rapuMIUIecKiX ypaBHEHUI

28. OCHOBHbBIE METO/IbI PELICHUS JTOTapU(PMHUIECKUX YPaBHEHHUI. Haxoauthe pemienust jgorapu(pMUYecKuX YpPaBHEHHH C TOMOILBIO
PaBHOCHJIBHBIX MIEPEXO0B MIIN OCYIIECTBIISIS IPOBEPKY KOpHEH

29. OCHOBHBIE METOJIBI PEIICHHS JIOTapH(PMUISCKUX HEPABESHCTB. [IpumMeHATH cBO¥CTBA ToTapu(hMUIECKOH QYHKIHUN K PEIICHUIO
norapu(p)MUIECKNX HEPABEHCTB.

30. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI. [IpuMeHsTh OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJBI  JUIst
peoOpa30BaHMsl TPUIOHOMETPUIECKUX BHIPKECHHH.

31. IIpodeccuoHAIBLHO OPHEHTHPOBAHHOE COACPIKAHHE: [TpumensaTs GOpMyNBI TPUTOHOMETPUH JUIS PELICHHS OCHOBHBIX

OCHOBHBIE METOJIBI PEIICHUS] TPUTOHOMETPHUYECKIX YPaBHEHHI. TUTIOB TPUTOHOMETPHUIECKUX YPaBHEHHH.
32. OCHOBHBIE METOJIb] PELIEHUS] TPUTOHOMETPHUUECKUX HEPABEHCTB. [TpumensTs (HOPMYIIBI TPUTOHOMETPHUH JUISl PEIICHHUS OCHOBHBIX

THUIIOB TPUTOHOMETPUYECKHUX YPAaBHEHHH.
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33.

OT0Op KOpHEH TPUTOHOMETPUYECKHX YPaBHEHUH C MOMOLIBIO

TpHFOHOMeTpPI‘-IeCKOﬁ OKPYKHOCTH.

Pemate TpuroHomerpudeckue ypaBHEHHUS M OCYILECTBIATh
0TOOp KOpHEH C MTOMOIIBI0 TPUTOHOMETPHYECKON OKPY>KHOCTH.

HpaRTl/l‘IECKOQ 3aHATHE

34. Pemenne noka3aTenbHbIX ypaBHEHUN HaxoauTs pemenust noka3aTeabHbIX YpaBHEHUH.

35. Pemenue morapuMuiecKux ypaBHEHUH

36. IIpeobpazoBaHe TPUTOHOMETPHIECKUX BBIPAKECHHUH. [TpumensaTh (HOPMYINIBI TPUTOHOMETPHUH [UIS PEIICHHS OCHOBHBIX

THUIIOB TPUTOHOMETPUUECKHUX yPaBHEHUN

37. IIpodeccnonaabHO OPHEHTHPOBAHHOE COAEP/KAHNE:

Pemienne TpUroHOMETpUUYECKUX YpaBHEHUI. CBoOOHO  omepupoBaTh  MOHSATHEM:  TPUTOHOMETPUYECKOE
YpaBHEHHE, NPUMEHATh HEOOXOoAMMBIC (HOPMYJNBI IS pEIICHHS
OCHOBHBIX THIIOB TPUTOHOMETPHUYECKNX YPaBHEHUH;

38. Pemienne TpuroHoMeTpUYECKUX HEPABEHCTB.

39. OCHOBHBIE METO/bI PELICHUsI CHCTEM KOMOMHUPOBAaHHBIX YPaBHEHUIH. HaxomuTh  pemieHuss CHCTEM M COBOKYIHOCTEH  LIENBIX
OCHOBHBIE METO/IbI PEIICHHUS CHCTEM U COBOKYTTHOCTEH pallMOHANBHBIX, | PAllHOHAIBHBIX, UppanMoHAIbHBIX, MOKa3aTeIbHBIX "
UPPAaOHAJTBHBIX, TIOKA3aTENbHBIX U JOTapU(PMHUIECKUX YPABHEHUI. norapu(p)MUYECKUX YpaBHEHUH U HEPABEHCTB.

40. Pewienue npukiagHbeIX 3aJad € IOMOIIBIO CHUCTEMBl JIMHEWHBIX
ypaBHeHHH. VccenoBanue MocTpOEHHON MOJETH C TIOMOIIBIO MaTpHI]

Y OTIpEJETIUTEINCH.

41. Pemenne noctpoeHne MaTeMaTHuECKUX MOJIENIEH peanbHON CUTyalluu ¢
[IOMOLIbI0 ypaBHEHUN U HepaBeHCTB. lIpuMeHeHue ypaBHEHUH U
HEpaBEHCTB K PEIICHUIO MaTeMAaTHYECKHX 3a1ad 1 3a/1a4 U3 PasIMuHbIX
oOnacTeil HAyKH U peabHOMN JKU3HU.

42. [IpumeHeHne ypaBHEHHWH, CHCTEM UM HEPAaBEHCTB K penieHuto | [IpuMeHsATh cHCTeMbl YpaBHEHUH K PEIICHUIO TEKCTOBBIX 3ajad n3
MaTeMaTHYeCKHX 3a7ad W 3ajad M3 Paziu4yHbIX oONacTeld HAyKW M | pa3iM4yHbIX  objacTedd  3HAHMH M PEAIBHOM  JKH3HH;
peanbHOM KU3HHU, HHTEPIPETals HOIyYeHHBIX Pe3yIbTaTOB. HHTEPIPETHPOBATH ITOJTyUYEHHBIC PEIICHHS.

1.3 | ®yHkuuu u 18/8 | Ypok
. HKIIMS, CIIOCOOBI 3aanus GyHKIMK. B3aumMHo oOpaTHBIE (QyHKINH. MeprpOBaTh MOHATHUSAMU: (QYHKIHS, CIIOCOOB! 3a1aHus (QYHKINH;
rpaguku 43. | o 6 B 6 0 6
Komnozumus ¢yukmuit. ['paduk GyHKIHH. B3aMHO OOpaTHBIC (YHKIHMH, KOMHIO3WIUS (QYHKIWHA, Trpaduk
byHKIAN
44. CaoiictBa (yHkuuu. OOnacTb ONpeieseHus ¥ MHOXKECTBO 3Ha4deHWi | OmnepupoBaTh MOHATHSAMHU O0JACTh ONpEAEICHHS U MHOXECTBO

¢ysxonn. Hymn ynknun. [IpomexxyTkn 3HaKOTIOCTOSHCTBA. YeTHBIE U
HeueTHple (yHKnum. Ilepumomgmueckne ¢dyskmmn. [IpomexyTku
MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl W MHMHUMYMbI (DyHKIWH.
Hawubonbiee n HanMeHblIee 3HaYeHUS (YHKIMN Ha TIPOMEKYTKE.

3HaYCHHUH (hyHKIIH, HYJH ¢byHKIHY, MPOMEKYTKH
3HAKOIOCTOSIHCTBA. BBIMONHATE 3JIEMEHTapHbIE MpPeoOpa30BaHUS
rpadgukoB (GyHKIMHA. 3HaTh W yMETh JOKa3bIBaTh UYETHOCTH WIIU
HEYETHOCTh  (DYHKIHMH, NEPHOAWYHOCTh (QYHKIMH HaXOJUTh
MPOMEXXYTKH MOHOTOHHOCTH (PYHKIIHMH, MAKCUMYMBbl 1 MUHAMYMBI
¢byHKIMK, HanOosplllee W HaWMEHbLIeE 3HAaueHHe (QYHKIMU Ha
MPOMEKYTKE.
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45. Jluneiinast,  kBaapatMuHas W JOpoOHO-luHeHHas  ¢QyHKuuMW. | OnepupoBaTh IOHSATHSMH: JIMHEHHAs, KBaJpaTH4yHas, APOOHO-
DeMeHTapHOE HCCIIeI0BaHUE M IOCTPOCHUE HX IPadrKOB. JMHEHHAs U cTeneHHas (GYHKIHH.

46. CrenenHass (YHKOUS C HATypalbHBIM M IIeJBIM ToKazateneM. Ee | @opMmynmmpoBaTh W WIDIIOCTPHPOBATh TIpadUUIecKH CBOMCTBa
cBoiictBa u rpaduk. CBoiicTBa u Tpaduk KOpHS N-Oi CTEIEeHW KakK | JMHEHHOH, KBaJgpaTHYHOW, JPOOHO-TMHEHHOW W CTENCHHOW
(yHKIIMH OOpaTHOMN CTETIEHH C HATyPaJIbHBIM ITOKA3aTEIIEM. byHKIMHA. 3HATH OMpENENCHHE W CBOWCTBA CTENEHH C LEIBIM

MOKa3aTeJIEM.

47. [okazarenbHass u Jorapupmudeckas (QYHKIMH, WX CcBolicTBa U | Mcmomb3oBaTh HMGPOBBIE pecypchl Uil IIOCTPOEHUs rpaduxa
rpajuku. Ucnonssoarne rpagukoB QyHKUME U PILUCHHS | mokasaTelbHOM ()YHKIMH M H3ydeHHs eé cBoiicTB. CTPOUTH rpaduk
YPaBHCHHH. sorapuMudeckoil QyHKIMH Kak OOpaTHOM K MOKA3aTENbHOM U

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMHUUYECKOH (DYHKIMHU JUIs peICHUS
3agay. [IpumMeHsATH CBOMCTBA IOKa3aTeNIbHON M JlorapudMuieckon
GYHKIMHA K pEIICHHWIO TIOKAa3aTeNIbHBIX M JIOTApU(YMUUECKUX
HEpaBEHCTB.

48. TpuroHomeTpuyueckasi OKpyxKHOCTb, OIIpeIeIICHIE Pemate TpuroHoMeTpudeckue ypaBHEHHs M OCYLIECTBISATH OTOOD
TPUTOHOMETPUUCCKHUX (DYHKIIMH YHCIIOBOTO apryMEHTA. KOpHEil ¢ HIOMOIIBI0 TPUTOHOMETPHUECKON OKPY>KHOCTH.

49. IIpodeccuonaibHO OPpHEHTHPOBAHHOE CO/IePKAHHE: Hcnonp3oBaTth mudpOBEIE pecypchl Ui TOCTPOCHUS TpaduKOB
TPUTOHOMETpPUUYECKHE QYHKIINU, X CBOHCTBA U TPaUKH. TPUTOHOMETPUUECKUX (PYHKINHU U U3yUEHHsI UX CBOKUCTB.

50. Tpuronomerpudeckne GyHKIUH, HX CBOWCTBA U IrpaduKy. Hcnonp3oBaTh HU(POBBIE pecypechl Ul IOCTPOCHUS TI'padHuKOB

TPUTOHOMETPUUECKHUX (PyHKINH 1 U3ydEHHS UX CBOWUCTB.

51. I'paduaeckne MeTOIBI pelIeHNs YPaBHCHUI 1 HEPaBSHCTB.

I'padnaeckre MeToabI pemieHns 3a1a4 ¢ IapaMmeTpamu.

IIpakTHyeckoe 3aHsITHE

52. I[IpodeccuonaibHO OpHEHTHPOBAHHOE CO/IEPKAHHE:
alIeMEHTapHbIe PeoOpa3oBaHusl rpagukoB GyHKIHIL.
53. I'padux xommozunuu GpyHKIHMH. ['eoMeTprdaeckne 0Opa3sl ypaBHEHUH H
HEpaBeHCTB Ha KOOPJMHATHOMN IJIOCKOCTH. Crpouth rpadyKi  KOMIO3MLIMH  (YHKUUH €  TOMOIIBIO
3JIEMEHTAPHOTO HCCJICIOBAHUSI W CBOWCTB KOMIIO3HMIMH JIBYX
dyHKLmii;
54. Pemenne 3agmau. @OyHKIUOHAIBHBIE 3aBHCUMOCTH B pPeEalbHBIX
npoueccax ¥ sBiIeHusX. ['paduKu peanbHbIX 3aBHCUMOCTEH.
55. Pemenne npuknanHbIx 3ana4. Mcnonap3oBanne rpaMKoB QYHKIUN JUIS
WCCIIEIOBaHMSA TIPOLIECCOB U 3aBHCHMOCTEH, KOTOPBIE BOZHHUKAIOT MPHU
pemeHny 3a1a4 U3 APYyTUX yU4eOHBIX MPEIMETOB U pealbHON JKU3HU.
30/16 | Ypok
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14

Hauana
MaTEMAaTHYECKO
ro aHaju3a.

56. [TocnenoBarenbHOCTH, CHOCOOBI  3aaHMsl  IOciedoBaTenbHOCTEH. | OnepupoBaTh MOHITUSMU: IOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHHs
Merton MareMaTH4ecKod MHIYKUUH. MOHOTOHHBIE M OIPaHMYEHHBIE | MOCIIEAOBATEILHOCTEN; MOHOTOHHEIE u OrpaHUYCHHBIC
I0CJIC€A0BATCIIBHOCTH. MCTOpI/IH BO3HUKHOBCHHUSA MAaTEMAaTHUYCCKOI'O MOCJIECA0BATEIbHOCTH, HCCIEI0BaTh TI0CJICAOBATCIbHOCTH Ha
aHaJIM3a KaK aHan3a 0ECKOHEYHO MaIbIX. MOHOTOHHOCTb H OrPAHHYEHHOCTb.

57. Apundmernueckas 1 TeOMETpUUECKast IPOTPECCHUH. JlaBath ompexeneHue apu(METHUYECKOH M T'€OMETPHUUYECKOM

IIPOrPECCUM.

58. BeckoneuHo yObIBatomiast reomerpuueckas rnporpeccus. Cymma Jloka3piBaTh CBOMCTBA apU()METHUECKOH W TIeoMETpUYEeCKOn
OeckoHeuHO yObIBarolIell reoMeTpuyecKor nporpeccur. JIMHEHHBIH 1 | porpeccuy, HAXOAUTh CYMMY WICHOB IIPOTPECCHH, & TAKIKE CYMMY
SKCIMOHEHIMAaNbHBIN pocT. Yncno e. dopMyiia cI0XKHBIX IPOLIEHTOB. WICHOB OECKOHEYHO yOBIBAIOIIEH T€OMETPHUIECKOI MPOrPECcCHiL.

59. HenpepsiBHble (yHKuuMu 1 ux cBoicrBa. Touku paspeiBa. CBoiictBa | OnepupoBaTh MOHATHSIMHU: (DYHKUUS HENpephIBHAs Ha OTpE3Ke,
(yHKIMH HEMPEPHIBHBIX Ha OTPE3KE. TOYKa pa3pblBa (QYHKIUH, acHUMOTOTa Trpaduka (YHKLIUH.

[TpumeHsTh CBOIiCTBa HENPEPHIBHBIX (DYHKUWIT AJIs pelIeHHs 3a/1a4.

60. AcuMOTOTHI rpaduKoB (HyHKIIUH.

61. [IpomsBoanast pyukimu. Onpenencuue. Ilepsas u BTopast nponsBonHble | OnepupoBaTh TOHATUSIMU: TepBasi W BTOpas IMPOU3BOJHBIC
¢$yHKINH. byHKIMH;

62. I'eomerpuyeckuii W Quznueckuii cmpica Npou3BonHOH. YpaBHeHue | [loHMMaTh QU3MUECKHMI M T€OMETPUYECKHH CMBICI HMPOU3BOIHOM;
KacarelbHOH K rpaduxy GpyHKIuH. 3aIMCHIBATh ypaBHEHUE KacaTeNbHOM. Hcnons3oBats

reOMEeTPUYECKUN 1 (PU3NIECKUHA CMBICI IPOU3BOAHON JUTS PEIICHUS
3ajau.

63. [IpousBopHble dneMeHTapHBIX (yHKimi. IIpousBomnHas CyMMBL, | BEIMHCIATE NPOU3BOAHBIC CYMMBI, HPOU3BEACHHS, YaCTHOTO H
IIPOU3BEJICHUS U YACTHOIO. CJIOKHOH (DyHKIIUH.

64. IIponzBogHAs KOMITO3UIMU (PYHKIUH. Crpoutp TpaduK  KOMIIO3WIMH  (PYHKOUH C  [TOMOIIBIO

9JIEMEHTAPHOTO UCCIIEN0BAHUS U CBOMCTB KOMIO3HIINH.

65. [lpuMeHeHne TNPOM3BOAHOM K  HcclefoBaHHI0  (yHKIMH Ha | Mcrmonp3oBaTh NPOM3BOIHYIO JUI HCCIEAOBaHHSA (YHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI. MOHOTOHHOCTb U KCTPEMYMBI.

66. Haxosxnenne HanOonbIIero 1 HaMMEHBIIETO 3HAUCHWH HempepbiBHOHM | Haxomute HamOosnbllee W HaWMEHbIEE 3HAUCHHS (QYHKIUN
(yHKIMHK Ha OTpE3Ke. HETIPEPHIBHOH Ha OTpe3Ke, CTPOUTh Tpaduku (GYHKOHHA Ha

OCHOBAaHUU IIPOBEJAEHHOIO UCCIIEOBAHMSL.

67. [lepBoOOpa3Has, 0OCHOBHOE CBOWCTBO NepBo0Opa3HbIX. [lepBooOpasHble | OnepupoBaTh MOHSATHAMH: II€pBOOOpasHasi W ONpeNeNEHHBIN

areMEeHTapHBIX QyHKIMiA. [TpaBuia HaX0XK/eHHs 1EpBOOOPa3HBIX nHTeTpast. Haxoauth mepBooOpa3Hble dIEMEHTApHBIX (GYHKIUH U
BBIUUCIIATH HHTETpal 1o Gpopmysie HeroTona— JleiiOnuta.
68. IIpodeccuoHAIBLHO OPHEHTHPOBAHHOE COACPIKAHHE: IlosnyuaTe mnpeacraBieHUE O 3HAYEHUM BBEJEHUS IOHATHS

Murerpan. ['eoMmeTpuueckuii cMbICI UHTErpaia.

HHTErpajia B pa3BUTHU MAaTCMATUKU.
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69. [Ipumenenne uHTErpaa Uil HaXOXKACHUs IUIoNIa el miockux ¢uryp. | Haxomurs miomanu riockux Guryp ¢ moMounsio onpenesiéHHOro
IIpuMeHeHre MHTerpana Ais HAXOXKJIEHHsS OOBEMOB IeOMETPHYECKUX | mHTerpana. HaxoauTh IUIOMIAAM MUIOCKUX (GUTYP U OOBEMBI TEI €
TCJL. MIOMOIIBIO ONPENEIEHHOTO HHTErpaia.
70. Juddepennnanbuple ypaBHeHHs. Matemarnueckoe MozaenupoBanue | OnepupoBarh — NOHATHA — JupdepeHInanbHble  ypaBHEHHS.
peanbHBIX MPOLIECCOB C MOMOIIBIO U (hepeHINaTbHBIX YPAaBHEHUI. 3HAKOMHUTBCA C MaTeMaTHYeCKUM MOJEIHPOBAHUEM Ha IpHUMeEpe
mudepeHIHATbHBIX YPaBHCHHUH.
IIpakTHyeckoe 3aHsiTHE
71. Hcnonp3oBaHue nporpeccuu Ajs pelieHus peaabHbIX 3ajau
MPUKIIAJHOTO XapaKTepa.
72. Meron uHTEpBAIOB 1S peLIeHUs HepaBeHCTB. [IpuMeHeHe CBOICTB
HETIPEpHIBHBIX (pyHKIM U1 pereHus 3aaad.
73. [TpousBonHbIe neMeHTapHBIX QyHKIuil. [Ipon3BoHAs CyMMBI, BbluMciATh NPOU3BOAHBIE CYyMMBI, NPOMU3BEACHHUS, YaCTHOIO U
MIPOM3BEICHHUS U YaCTHOTO. CJIOKHOM (DyHKIIUH.
74. BbUnCIATE MPOU3BOJIHBIE CYMMBI, NPOMU3BENCHUS, YAaCTHOIO H
IIponsBonHas cymMMBl, IPOU3BEACHUSA 1 YaCTHOTO. o
CJIOKHOM (DyHKIUH.
75. [TpumeHeHne MPOU3BOAHON K MCCIIEIOBaHHIO (DYHKIMH Ha Hcnonb3oBaTh TPOU3BOIHYIO [UISl HCCIENOBaHUA (QYHKIHMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI. MOHOTOHHOCTb U KCTPEMYMBI.
76. N Hcnonb30BaTh NPOU3BOAHYIO Ul HAXOXKIEHUS HAWIy4dlIEro
Pemenve npuxnaanbix 3agad. [IprMeneHre Npou3BOIHOM U1l HAXOKACHUS
pelIeHus B IPUKIIAJHBIX, B TOM YHCJIE COI[HAIbHO-I)KOHOMHYECKHUX,
HAWTy4IIero pellieHns] B MPHKIAIHBIX 3a/1a4ax, I ONpeIeIeHHUs CKOPOCTH U
9 3aja4ax, Uil OIPENEICHMUs] CKOPOCTM U YCKOpPEHHUs IIpoLecca,
YCKOPEHHI TIpOLIecca, 3a1aHHOTO (GopMyJIOi Wi TpadHKOM. o
3a7aHHOTO (HOPMYIIOH MK TpadruKOM.
77. BblunCIeHHE ONPENCIeHHOro HMHTerpana 1o Gopmyine Hptorona- | HaxoQuTh nepBooOpasHbie dIeMEHTapHBIX (YHKIMA U BHIYUCIISTH
JleiiGHmma. uHTerpai no popmyine Herorona— JleiiOnuna.
78. IIpumeps! perenuit qudQepeHInaANEHEIX YpaBHSHUH.
Bcero: 156
TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJIMETA YK.04.02 TEOMETPUSA
HaumenoBanue |O0be
J\/fg pazIeI0B 1 TeM M Copep:xanue y4eOHOro MmaTepraja 1 GoOpMbl OPraHU3ALMH JeATeJIbHOCTH
n/m
ol0yuamommxcs OcHoOBHBIE BUABI /IeSITEJILHOCTH 00y4aIOLIUXCSA
y4e0HOTO yaco y Hl ABL A y I
npeaMeTa B

Paznen I'eomerpus

1.

’ Ypox
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Ipsimble u
IUIOCKOCTH B
IIPOCTPAHCTBE

24/1

OCHOBHEBIC  IOHATHSA CTCPCOMCTPUU. Tqua, npsMasi, IJIOCKOCTb,
MPOCTPAaHCTBO. TlonsiTre 06 aKCHOMAaTHYECKOM MOCTPOCHUHU CTCPCOMECTPUU:
AKCHUOMBI CTCPCOMETPUU U CIICACTBUSA U3 HUX.

OmnpenensiTb IUIOCKOCTh Kak (Urypy, B KOTOPOH BBIMOJHSCTCS
mwiaHuMeTpus. J[lenmaTs mnpocTeililine JIOTUYecKue BBIBOABI U3
AKCHOMATHKH IUIOCKOCTH. IIpHMBOAWTH mHpHMeEpBl  peabHBIX
00BEKTOB, HeaNIN3aIeil KOTOPBIX SBISIOTCS aKCHOMBI TE€OMETPHH.

B3auMHOe pacrnono)keHue NpsAMBIX B IPOCTPAHCTBE: MepeceKaroIuecs,
HapaJuleNIbHBIE ¥ CKpPENUBatoIuecs npsMble. [IpiH3HaKy CKpEMBarOITIXCS
HPSIMBIX.

Hcnonb3oBaTh A MOCTPOEHUS CEUEHHM METOJ CIIEA0B, METOX
BHYTPEHHETO MPOEKTHUPOBAaHWSA, METOA IIEPEHOCa  CEeKyIIeH
wiockoctd. KnaccudumpoBaTh B3anMHOE PACHIONOKEHNE TIPSIMBIX
B IIPOCTPAHCTBE, WIITIOCTPUPYS PUCYHKAMHU U IPUBOAS IPUMEPHI U3
peanbHOM JKU3HH.

ITapayienbHOCTh NPAMBIX U IUIOCKOCTEH B MIPOCTPAHCTBE: NapaliciIbHbIE
MpsAMBIC B IIPOCTPAHCTBE, MapalJICIbHOCTD TPEX MPAMBIX, MapaJIICIIbHOCTD
IIPSIMOU U IIOCKOCTH.

Jloka3piBaTh MPHU3HAK O MApPaUIEIbHOCTU MPSMOM U IIOCKOCTH;
CBOWCTBa MapajuIeIbHOCTU NPSIMOM M TUIOCKOCTU. JloKa3bIBaTh
TEOpPEMY O CYLIECTBOBAHUUM M E€OUHCTBEHHOCTH IapajielbHON
MPSIMOM, MPOXOASILEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeXKallel Ha
Ipyrod mpsMOH; JEeMMy O T[E€peceYeHUU IIJIOCKOCTH JABYyMs
napajuleIbHBIMM  [PSIMBIMU; TEOpEMY O TpEX NapauICIbHBIX
MPSIMBIX.

[MapannensHOE ¥ HEHTPAILHOE MPOCKTUPOBAHKE, H300paxeHue Quryp.
OCHOBHBIC CBOMCTBA MapaUICNIbHOTO MPOSKTUpOBaHus. M300paxeHue
(buryp B mapauienbHON OPOSKIUH. YTIIbI C COHAMPABICHHBIMU CTOPOHAMH,
YTOJ MEXY MPSIMBIMH B TIPOCTPAHCTBE.

OOBACHATH, YTO HA3bIBACTCS MapaJIeIbHBIM U LEHTPAIbHBIM
MPOEKTUPOBAHUEM U KaK BBIITOJHACTCS NMPOSKTUPOBAaHUE QUTYD HA
Jloka3biBaTh CBOMCTBa HapasuIebHOTO
mpoexTupoBaHus. llomydaTe TIpeACTaBIEHHE O IEHTPAIBHOM
MPOEKTUPOBAHUN M 00 HCTOPUH PAOOT IO TEOPUH HEPCIIEKTHUBHI.

IIJIOCKOCTb.

IIpocreiimue mnpocTpaHCTBEHHBIE (GUIyphl Ha IUIOCKOCTH: TETpPa’Jp,
napaelenuIes, IOCTPOEHUE CEUEHUH

[lepneHauKyIIPHOCTD MPSIMON M INIOCKOCTH: TIEPIEHINKYJISIPHBIE TPSIMbIE
B TPOCTPAHCTBE, MpsMbIE IapauieIbHbIE M HNEPIEHANKYJSIPHBIE K
TUIOCKOCTH, TIPU3HAK NEPIIEHANKYIISIPHOCTH TIPSIMON M TNIOCKOCTH, TEOpeMa
0 TIpAMOH NepIEeHANKYISIPHOI TUTOCKOCTH. OproroHaibHOe
MPOEKTHPOBAHHE.

Jloka3bIBaTh: TEeopeMmy, BBIPA’KAOMIYIO MPHU3HAK
HNEPHEHAUKYISIPHOCTA  OPSAMOM M IUIOCKOCTH; TEOpPEMY O
CyIIECTBOBAaHUM U E€AMHCTBEHHOCTH IPSAMOH, NPOXOJAILEH uepe3
JIAHHYI0 TOYKY UM IEpPHEHAMKYJIIPHOM K JAHHOH ILIOCKOCTH.
[MoxyuaTs npencraBieHre 00 OPTOrOHAIEHOM NTPOSKTHPOBAHUH.

[TapamienbHOCTh MJIOCKOCTEN: MapajulelibHblE IUJIOCKOCTH, CBOMCTBa
MapajIeNIbHBIX IIOCKOCTEH.

Knaccugummposats B3anMHOE pacroioKeHHUe MPSIMOH U IIIOCKOCTH
B IIPOCTPAHCTBE, IPHUBOJS COOTBETCTBYIOIIME IPUMEDPHL U3
peanbHON xu3HU. POPMYIMPOBATH ONpEIENCHHE MNapaielbHbIX
NpsIMOM U TUIOCKOCTH. JlOKa3bpIBaTh MPHU3HAK O MapalIeIbHOCTU
OpsIMOW M IUIOCKOCTH; CBOMCTBA MApaJlJIENbHOCTH IPSIMOM U
IJIOCKOCTH.

IleprieHiUKyNIAp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH,

[TonyuaTs mnpencraBieHWe O 3HAYEHUM NEPHEHAUKYISpa s
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paccTosiHUE OT NPSIMOH JI0 IFIOCKOCTH, MPOEKIHS PUIYPhl Ha IUIOCKOCTb. Ipyrux oOnacted Hayku ((u3MKa, DSHEpPreTHKa, Jia3epHbIe
TEXHOJIOTHUH), B pEalbHONH JKU3HM (TEXHUKa, OKpY»XKaromas
00CTaHOBKA).
9. | IlepneHauKyIIPHOCTh IUIOCKOCTEH: MPU3HAK NEepHeHIUKyIspHOcTH IBYX | Ilomyuars mnpeacTaBieHHMe O 3HAUEHUM MEPHEHIUKYJApa Uit
IUIOCKOCTEH. Ipyrux oOnacted Hayku ((u3MKa, DSHEpPreTHKa, Jia3epHbIe
TEXHOJIOTHH), B pEaJbHON JKM3HM (TEXHHKA, OKpYy’Karomias
00CTaHOBKA).
10.| IIpodeccuoHa/iIbHO OpHMEHTHPOBAHHOE coAep:kaHUe: Teopema O Tpex | [lokaspiBaTh TeopeMy O TpEX NEPNEHAUKYISIpaX U TEOpEMY
NCPICHAMKYIApax. o0paTHYIO TeopeMe O TPEX MEPICHANKYIAPAX.
11.| Yrasl B mpocTpaHCTBE: Yrol MEXAy HPSMOH U IIIOCKOCTBIO, ABYTPAHHBIN | AKTyann3upoBaTh (DaKThl U METOMbI ITAHUMETPUH, PEJICBaHTHbIC
YTOJI, IMHEHHBIK YroJl IBYTPAHHOTrO yrja. TPeXrpaHHbli U MHOTOIPAHHBIE | TeMe, NPOBOAMTH aHajiorud. @OpMyJIMpOBaTh  ONpEAEIeHHE
yrist. CBOMCTBA IIOCKUX YITI0B MHOTOTPAHHOTO yIIIa. IByrpaHHoro yria. Jloka3plBaTb CBOMCTBO pPaBEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYIPAaHHOIO YIJIA.
12.| CBoiicTBa IOCKHX W JABYTPAaHHBIX YIJIOB TpexrpaHHoro yria. Teopemsl | KmaccuduuupoBaTs ABYrpaHHbIE YITIBI B 3aBHCHMOCTH OT HX

KOCHHYCOB M CHHYCOB JIJIsl TPEXTPAHHOTO yTJia.

IpajyCHOHI MEpHI.

IIpakTHYeckoe 3aHATHE

13.

I[Mpocreiime MpocTpaHCTBEHHBIE (PUIYPbI HA IUIOCKOCTHU: TETPadAap,
napaJelenuIe, MOCTPOCHUE CEUEHHH.

Pemats CTCPCOMCTPUYCCKHUC 3aJa4yu: Ha OIpPCIACIICHUEC BHUIA
CCUCHHA N HAXOXACHUC €Io IJIOI[aaun. HpOBO,Z[I/ITB J0Ka3aTCJIbHBIC
pacCyxaAcHUs NPpU pCIICHUU TCOMETPUICCKHUX 3aaad, CBA3aHHBIX CO
B3aMMHBIM PACIIOJIOKECHHUEM IIPSAMBIX B IPOCTPAHCTBEC.

14.

[epnenauKyIsip ¥ HAKJIOHHBIE.

DOopMyIHpPOBaTh OINpPENENICHUS: MNEPNEHANKYIAPHBIX NPSAMBIX B
OPOCTPAHCTBE; ONpEeAEIeHHE MpsIMOH, NEPHEHIUKYIAPHON K
INIOCKOCTH. JlOKa3bIBaTh: JEMMY O HEPHEHIUKYISIPHOCTH JBYX
HapajyieNIbHbIX HPAMBIX K TpeTbedl MpsMOIl; TEOPEMBI O CBA3U
MEXy IapajlIeNbHOCTIO NPSIMBIX U UX NEPNEHIUKYISIPHOCTBIO K
II0CKOCTH. JlOKa3blBaTh: TEOPEMY, BBIPAXKAIOIIYI0 IIPU3HAK
HNEPHEHUKYJSIPHOCTH  NPSAMOM M IUIOCKOCTH; TEOpPEMY O
CyIIECTBOBAaHUM U E€AMHCTBEHHOCTH IPSAMOH, NPOXOJSAILEH uepe3
JIAHHYI0 TOYKY UM IEpPHEHAMKYJIIPHOM K JAHHOH ILIOCKOCTH.
N300paxaTh B3aMMHO HEPIIEHANKYILIPHBIE IPSMYIO M INIOCKOCTh

15.

Yrisl B IPOCTPAHCTBE: Yol MEXAy MPSIMOHM U MIOCKOCTBIO, ABYTDaHHBIN
yroJ, JIMHEHHBINA Yyrojl ABYTPAHHOTO yrila. TpeXrpaHHblii U MHOIOTPAHHBIE
YIJIBL.

Pemars CTEpPEOMETPHUYECKHE
IUITAaHUMeTpHYecKne (PaKThl U METOIBI.

3aJga4u, HCIIOJIB3Y

16.

TGOpeMLI KOCHUHYCOB U CUHYCOB JId TPEXT'PAHHOT'O yTJIa.

Pematp NpUKIagHbIE 3aJdaydu,
TCOMETPUICCKUX BCJIIMYNH.

CBsA3aHHBIC C HaXOXIACHHUEM

17.

CBoiicTBa IUTOCKHX M ABYTPAHHBIX YIJIOB TPEXI'PAHHOTO yTIJIa.

Pematn NpUKIAAHBIE 3adadd, CBA3AHHBIC C HAXO0XICHUEM

TCOMETPUYCCKUX BCJIIMYHH.
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18.| Teopema o Tpex nepneHIUKYIsApax. Pemate crepeomerpuueckue 3agauu, CBA3aHHBIE C NPUMEHEHHEM
TEOpeMBbl O TpEX NEepPHEeHIUKYJIpax, HaXOXKAECHUEM DPacCTOSHUI,
OCTPOCHUEM IIPOEKLIUK.
19.| Pemenue 3agau Ha TeMy TeopeMa O TpexX NEPHEHIUKYISIpax
20.| lIpodeccuoHanbHO OPHEHTHPOBAHHOE CO/ep:KaHHE MNPHUKJIAJHBIX | Pemars cTepeomeTpuueckue 3alaud, CBSI3aHHbIE C IPUMEHEHUEM
3ama4 TEOpeMBbl O TPEX NEpPHEeHIUKYIIpaxX, HaXOXKAECHUEM DPacCTOSHUI,
OCTPOCHUEM IIPOEKLIU.
2. | MHororpaHHUKHI 12/1 | Ypok
2 21.| Buapsl MHOTOrpaHHHMKOB, pa3BepTKa MHOTorpaHHuka. [Ipuzma: n-yronpHas | PucoBarh BbINYKIJIbIE MHOTOIPDAaHHUKU C 33JaHHBIMU CBOWCTBaMU;
npu3Ma, npsiMas ¥ HakJIOHHAs NPU3MBI, OOKOBasi M TOJIHAsl MOBEPXHOCTH | BOCCTAHABIMBATH OOLIMI BH/ BBITYKJIOTO MHOTOTPAaHHHUKA 110 JBYM
MPU3MBL. ero MPOCKIHSIM. Jloxa3bIBaTh CBOMcTBa BBIITYKJIOTO
MHOT'OT'paHHHKA.
22.| Hapamnenenunen, NpsAMOYroJbHBIA NapajuleJenunel M €ro cBoicTBa. | PucoBare BBINYKJIbIE MHOIOTPAaHHMKH C pa3HOMl OinepoBoid
Kparuaiimme myTn Ha IOBEpXHOCTH MHOTOTpaHHHKa. Teopema Diepa. | XapaKTepUCTUKOW;  HCCIEJOBaTh  BO3MOXKHOCTH  IOJIyYCHHUS
[TpocrpancrBenHas Teopema [Tudaropa. pe3yibpTaTa pH BapbHPOBAHUY JaHHBIX. [ImaHupoBaTh MoCTpoeHue
MPaBUIBHBIX ~ MHOTOIPAaHHUKOB Ha  IOBEPXHOCTAX  APYTHX
IIPaBUIIBHBIX MHOTOTPAaHHUKOB
23.| Ilupamupa: n-yronpHas MUpaMHZA, IPABHIbHAS U yCEUCHHAs] TUPAMUMBIL.
CaoticTBa pebep 1 OOKOBBIX I'paHel MPaBHILHOM ITHPAMUIBL.
24.| IlpaBunpHble MHOIOI'DAaHHUKM: IIpaBUiIbHAs IpU3Ma U IpaBWIbHAs
MUpaMua, IPaBUIbHAS TPEyrodbHas MMpaMuIa ¥ IPaBUIIBHBIA TETpa’ap,
Ky0. IlpexcraBmeHume O TPaBHIBHBIX MHOTOIpAaHHHMKAX: OKTadp,
JIOZEKadIp U HKOCADIP.
25.| Cummerpuss B TPOCTPAHCTBE. OJIEMEHTHl CHMMETPUH TPABMIIBHBIX
MHOTOTPaHHHKOB.
26.| Cummerpus B IIPaBUIHLHOM MHOTOTpaHHHKE: CUMMETpHUS
napaujieNenunesa, CHUMMETPUS NPAaBHIBHBIX  MPU3M, CHMMETPHA
MIPaBUIBHOM MUPAMUJIBI.
IIpakTHyeckoe 3aHATHE
27.| IlpodeccuoHaIbHO OPMEHTHPOBAHHOE COJIEPKAHME:
BBIYUCIICHHE HJIEMEHTOB MHOTOTPAHHHUKOB: pedpa, TNaroHajH, yIJIbl. Bbrucisith  MIOMAAN  IOBEPXHOCTH IMPABHIBHOM [HPAMUIBL,
TE€OMETPHUYECKUX TeJl C IPUMEHEHHEM (POPMYIL.
28.| Ilnomanb 60KOBOH MOBEPXHOCTH IPU3MBL. Beranciants 60KOBOM MOBEPXHOCTH MTPU3MBI.
29.| Ilnomans 60KOBOI MOBEPXHOCTH M MOTHON MTOBEPXHOCTH MPSIMOiT
IIPU3MBbI, TUIONIA I OCHOBAHHIA, TEOPEMa O GOKOBOII IOBEPXHOCTHU NIPsIMOil | BBIYMCIATE IUIOUIA/M MOBEPXHOCTEH MHOTOTPAHHHMKOB (NpU3MA,
TIPH3MBL. MUpaMi/Ia), TEOMETPHUECKUX TeJl C IPUMEHEHNEM (POPMYIL.
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30.| Ilnomamae GOKOBOI MOBEPXHOCTH H MOBEPXHOCTH MPABWIIEHON MTAPAMHUIBL, BorluncnsaTe momaau  MOBEPXHOCTH MPABUIBHOW MHpaMUBI,
Teopema O IUIOLA1 YCEUEHHON TUpaMU/IbL. TCOMETPHUUCCKUX TEJl C MPUMEHEHHUEM (POPMYIL
31.| Cummerpus B TIPaBUIIBHOM MHOT'OTpaHHUKE: CHMMETpHUS
napajiefienumnesa, CHUMMETPHUS  MPaBUIbHBIX  IPU3M, CHUMMETpUS
MPaBUJILHON UPaMUBL.
32.| Pemenue npuknagHbIX 3aaa4
Bekrtopsr u 8/6 | Ypok
KOOpANHATLL B 33.| IlpodeccnoHaILHO OPMEHTHPOBAHHOE COAePKAHUE: TTOHATHS: BeKTOp B | OmepupoBaTh MOHATHSIMHU: BEKTOp Ha IUIOCKOCTH U B
MPOCTPAHCTBE. .
p p IIPOCTPAHCTBE, HYJIEBOU BEKTOP, UIMHA HEHYJIEBOT'O BEKTOpPA, BEKTOPBI IIPOCTPAHCTBE; KOMILIaHApHEBIE BEKTOPHI. HpI/IBO):[I/ITI)
KOJUTMHEAPHBIE, COHANpPABJICHHBIC W MPOTHBOMONOXHO HAMPABICHHBIE | pppMepsl (M3HYECKHX BEKTOPHBIX BeIMUMH. (OCBAaMBATH
BEKTOPEI. PaBeHCTBO BEKTOPOB. IpaBUIIA BHINONHEHUs JACHCTBUM CJIOXKEHHS M BHIYUTAHHS
BEKTOPOB, YMHOXXEHMsS BEKTOpa Ha u4ucio. Jloka3biBaTh
MpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB. JloKa3bIBaTh
TEOpEMY O Pa3JIOXKCHHHU JIO00TO BEKTOpa MO TPEM HTaHHBIM
HEKOMIUIaHAPHBIM BEKTOpaM
34.| edicTBus ¢ BEKTOpaMmH: CIOXEHHE M BBIYMTAHHE BEKTOpPOB, cyMMa | OmnepupoBaTh MOHATHSAMH: BEKTOp Ha IUIOCKOCTH U B
HCCKOJIbKHUX BEKTOPOB, YMHOXKXCHHUC BEKTOPA Ha YUCIIO. CBOIiCTBa CIHOKEHUAA MPOCTPAHCTBE, KOMIITaHapHBIC BEKTOPBHI. HpI/IBOZ[I/ITB
BeKTOpOB. CBOMCTBA YMHOKEHHS BEKTOPA Ha YHCIIO. mpuMepbl  (PU3WYECKUX BEKTOPHBIX BenmanH. (OcBanBaTh
MpaBUJia BBINIOJIHEHUS JIEUCTBUM CIIOKEHUS W BbIYUTAHUS
BEKTOPOB, YMHOKEHUS BEKTOpa Ha YHCIIO.
35.| IlousiTne KomIUIaHapHble BeKTOpbL. [Ipu3Hak KoMIUIaHapHOCTH TpeX | Jloka3blBaTh MPU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
BekTOpOB. [IpaBuio napamienenunena. Teopema o pa3noXeHUH BEKTOPA IO | J[oKa3bIBATh TEOPEMY O Pa3NIOKEHUH JTIOOOTO BEKTOPA M0 TPEM
TpEM HEKOMILIAHAPHBIM BEKTOPaM. JIaHHBIM HEKOMIUIAHAPHBIM BEKTOpam
36.| IlpamoyronbHast cuctema KoopAMHAaT B mpocTpaHcTBe. KoopauHatsl | BCIOMHUTE onpeneneHue CKaIspHOTO YMHOXKEHUS U €T0 CBOWCTBA.
BEKTOpA. CBs13b MCKIAY KOOpAHMHATAaMH BEKTOpPpAa U KOOpAWMHATAMHU TOUYCK. Berauciasats ¢ TMOMOIIBIO CKAIISIPHOI'O YMHOKEHHS JJIMHBI BEKTOPOB,
VYron mexay BekTopamu. CKalsipHOE IPOU3BEAECHHUE BEKTOPOB. YIIBI  MEXKAy HHUMH, YCTAHABIMBATH IEPHCHIMKYISPHOCTD
BEKTOPOB.
IIpakTHYeckoe 3aHATHE
37.| Omepamnuu Haj BEKTOpaMU, 33JJaHHBIMU B TIPOCTPAHCTBE.
Bektoper B mpocTtpancTtBe. Omepanum Haj BeKTopamH. BexTtopHoe
YMHOX€HUE BEKTOPOB. CBOICTBA BEKTOPHOTO YMHOKEHHUSI.
38.| [IpsmoyronpHas cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHats
BekTopa. Pasnoxenne Bekropa o 6asucy. KoopimHaTHO-BEKTOPHBIN METOA
[IPU PELICHUH T€OMETPUUECKUX 3a/1a4.
39.| Peuienue npukiagHbIX 3a1a4
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Tena Bpamienus

12/2

Ypox
40.| HomaTus: IMUIMHAPHYECKAass TOBEPXHOCTh, KOHMYECKas MOBEPXHOCTH, | CBOOOIHO OIIEpUpOBATH TIOHATUSAMU: LWIMHApHUYECKas
oOpasyromme ToOBepXHOCTeH. Tema BpamleHWs: IWUIMHAP, KOHYC, | MOBEPXHOCTh, LWIMHAP. M3y4aTe  CIOCOOBI  TONydYeHHS

YCEUEHHBIN KOHYC.

IMJIMHAPUYECKO MOBEPXHOCTH, mnHApa. V300paxaTs UIHHAD
U €r0 CEYEHHS INIOCKOCTHIO.

41.| IlpodeccnonabHO OPHEHTHPOBAHHOE cOJep:KaHWe: MOHATHA: map, | CBOOOAHO OonepupoBaTh MOHATHAMU: cepa U Mmap, HEHTP, paauyc,
cdepa, chepuyeckasi HIOBEepPXHOCTD. quamerp cdepsl u  mapa. DopMmynupoBaTh  OIpeAeNeHHe
KacaTeJIbHO INIOCKOCTH K cdepe. Jloka3biBaTh TEOPEMBI O CBOHCTBE
W TpHU3HAKe KacaTeNbHOW IUIOCKOCTH. BBIBOAWTH GopMyiy Uit
BBIYHCIICHIS TUIOMAH cephl yepes paguyc chepsl.
42.| B3anMHOe pacnoioxeHne chepsl U MIOCKOCTH, KacaTelbHasl TUIOCKOCTh K | MccienoBaTs B3aMMHOE pacIioyioskeHHe Cephl U INTOCKOCTH.
chepe. 300pakeHre Te BpallleHHs Ha TUIOCKOCTH. Pa3BepTka uMHIpa U
koHyca. CummeTpus cepsl u mapa.
43,| Oobem. O0bem mpu3mbl. OCHOBHBIC CBOICTBa 00beMOB Tesl. Teopema 00 | CBOOOMHO OMEPHPOBATH IMOHATHAMHU: O0BEM Tema, O00BEM
00BbeMe MPSIMOYTOJIBHOIO IapauieNenuneaa 1 cueacTsus u3 Hee. O6beM | mpamoyronsHOro mapamienenunena. PopMyIHpPOBaTh OCHOBHEIE
NPAMO# 1 HAKJIOHHOH NPU3MBL. cBoiicTBa  00BEMOB.  JloKasbiBaTh  TeopeMy 00  0oObEMe
MpSIMOYTOJBHOTO  TMapajUlelieliiena,  CICACTBHI W3 Heé.
JlokasbIBaTh TeOpeMy 00 00BEME HAKIIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTOIHHON MPU3MBI U I IPOU3BOIHHOM MPH3MBEI.
44| TlomoOue B mpocTpancTBe. OTHOIICHHE 00HEMOB, TTOMIAICH TOBEPXHOCTEH
noo0HEIX ¢uryp. [IpeodpazoBanne Mog0OHs, TOMOTETHS.
45.| IlocTpoeHue ceueHU MHOIOIPAHHUKOB U TEJl BPALLIEHUS: Crpouts ceueHus. PemaTe crepeoMeTpudeckue 3aJadd  Ha
CeveHUs UMIMHApA (NApajyIeNbHO M IEPIEHIMKYIAPHO OCH), CEYEHHS | JOKA3aTeNbCTBO MATEMATHYECKUX  OTHOLICHHH, HaXOXkKICHHE

KOHyca (IapajuieIbHOE OCHOBAaHUIO U IPOXOJIIEe YEepe3 BEpLIMHY),
CEUCHHUsS Iapa, METOJbl IIOCTPOCHUS CEYEHWH: METOJ CIIEA0B, METO.X
BHYTPEHHETO NMPOEKTUPOBAHUSA, METOJI IIEPEHOCA CEKYIIEH MIOCKOCTH.

TEOMETPUYECKUX BENUYWH (IUTHH, YTJIOB, TUTOMmanei, oOBEMOB).
Hcnonp3oBaTh TpH  pEMICHHH  CTEPEOMETPHUYSCKUX  3amad
TUTAaHUMeTpUueckne (akTbl U MeToAbl. [IpOBOAUTH JIOTHUECKH
KOPpPEKTHBIC  JOKa3aTeNbHBIE PACCYKACHUS TIPH  PEUICHUU
CTEpEOMETPUICCKUX 3aau.

IIpakTHyeckoe 3aHATHE

46.| O6bem. OOBEM THPAMUIIBL. JlokaseiBaTh Teopemy: 00 00BEME mnupaMuzbl, (OPMYJIHPOBATH
CIeNCTBHA W3 Hee: 00bEM yceuéHHOW mmpamuisl. BeBOIUTH
(dhopMyITy Al BEIYUCICHHUS 00BEMOB YCEUEHHON THUPaMUIbI

47.| O6beM. OObeM IUIIMHIPA U KOHYCA. CB0oOOHO oOTEepUpOBaTh TOHATHUSAMHU: OOBEM Tema, IUIOMIAb

moBepxHOCTH. POPMYIMPOBATH OCHOBHBIE CBOHCTBA 0OBEMOB.
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Jloka3siBaTh TeopeMbl: 00 00bEMe ImMHApa; 00 00bEME KOoHyca.
BeiBoanTh (OpMYIIBI ISt BEIYUCICHUS 00bEMA YCEUEHHOTO KOHYCa.
48.| OOpeM mapa 1 MapoBOTO CETMEHTA. CB00OOIHO OTIEpPHPOBATH MOHATHAMU: IAPOBON CErMEHT, MIAPOBOIt
CJIOH, IITApOBOM CEKTOP, OCHOBAHUE M BBICOTA CETMEHTA, OCHOBAHHUE
U BBICOTA LIAPOBOTO CIIOs. BrIBOANTH pOpMyIbl Uit HaX0XKACHUS
00BEMOB IIAPOBOrO CErMEHTa, MHIAPOBOTO CEKTOpa, IUIOLIaIH
cdepsl. [lokassiBaTh TEOpeMy 00 00BEME 1mapa.
49.| KomOnHanmu Ten BpalleHWs ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrnmcanHas B | Pemiats mpoctble 3a1auu, B KOTOPBIX (GUIypHUPYIOT KOMOMHAIIMY TEJ
LWIKHJIP, ONHUCAHHAsA OKOJO HuiamHpa. [lepecedenue cdepsl u miapa ¢ | BPAIICHHUA U MHOTOTPAHHUKOB. HICTIONB30BATH IPU PEIICHHUH 33/1ad,
wiockocThio. Kacanue mapa u cdepsl mI0CKOCTHIO. CBSI3aHHBIX €O CQepoil M 1wapoM, IIAHUMETPUYCCKUEe (BaKTbl
METOJBI.
50.| KomOunamum  Ttenm  BpamieHMss W MHororpaHHukoB. [lomstue | Pemate crepeoMeTpuueckme 3amadd, CBS3aHHBIE C TelaMH
MHOTOTPAHHHKA, OINUCAHHOIO OKOJNO cdepbl, Cchepbl, BIMCAHHOW B | BPALICHHUS, IOCTPOCHUEM CEYEHHH TEIl BPALIECHHS, C KOMOUHALMAME
MHOTOTPaHHUK WJIX TEJIO BPALCHMUSL. TeJ BpalleHUA U MHOTOTPaHHUKOB.
51.| IInomane MoBepXHOCTH IMIIMHAPA, KOHYCa, TUIOManb cdepsl 1 ee yacteil. | CBOOOXHO OIEpHPOBAaTh MOHATHUSAMH: KOHHYECKAs MOBEPXHOCTH,
KOHyC, YCeu€HHBIH KOHyC. M3yuyarb cCmocoObl MONydYeHHS
KOHMYECKOH IIOBEPXHOCTH, KOHyca. l300paxaTh KOHYC H €ro
CEYEHHs IUIOCKOCTBIO, TPOXOJAIiell depe3 OCh, U IMIOCKOCTHIO,
HEPIEHIUKYJISIPHOM K OCH.
52.| Ilnomane moBepXHOCTH IMIMHAPA, KOHYyCa, TIIOMmaab cepsl u ee yactei. | M300paxaTh KOHYC M €ro CEUCHHUS IUIOCKOCTHIO, TPOXOAsIIei uepes
0Cb, 1 TIIOCKOCTBIO, TIEPIICHINKYIIIPHON K OCH.
53.| Pemenue 3amay Ha IJIOCKOCTH C HCIIOJNB30BAaHHEM CTEpPEOMETpPHUECKHX | Pemare crepeoMeTpHuecKHe 3ajadd, CBS3aHHBIE C TeJIaMu
METOJIOB. BpallleHHs, TOCTPOSHUEM CEUYCHHIT TeJI BpaIeHHSs], C KOMOWHALMSIMU
TeJN BpaleHUs U MHOTOTPAHHUKOB.
54.| CeueHus mapa, METOIbI MOCTPOSHHS CEUCHHWI: METOA CliefoB, MeToJ | Pemats crepeomerpnyeckue 3aiadd, CBsS3aHHBIE CO cdepod H
BHYTPEHHETO MPOEKTUPOBAHMS, METO IEPEHOCA CEKYIIEH TNIOCKOCTH. IIapOM, HaXOXIEHUEM TUIOIIAIH CEPHI M €€ YacTeH, MOCTPOEHHEM
cedeHni cgepsl 1 mapa.
55.| Pemenue 3amau Ha TIOCKOCTH C HCIOJNB30BAaHHEM CTepeoMeTpHuecKux | Pemmate crepeoMmeTpudeckue 3a/lau, CBA3aHHBIE ¢ 00BEMOM IIapa,
METOJIOB. IapOBOT0 CErMEHTa, MIaPOBOT0 CEKTOPA, IUIOLIAbI0 CHEPHI.
56.| PeuieHue npukiagHbIX 3a1a4
JBrxeHus B 4/6 | Ypok
pOCTpaHcTBE 57.| Awxkenns npocrpancTBa. OtoOpaxkeHus. [ABmxeHust 1 paBeHCTBO Guryp. | CBOOOIHO ONepupoBaTh MOHATHAME: OTOOpaK€HHE MPOCTPAHCTBA
OO6wwue cpoiictsa aBwkenuii. [IpeoOpasosanns nonodus. [psmas u cdhepa | ma cebs, ABIKEHME NPOCTPAHCTBA; ILEGHTPANbHAsA, OCeBas MU
Ofinepa. 3epKalbHas CUMMETPHHU, HapaijeibHbI NEPEeHOC; PABEHCTBO H
monobue ¢uryp. OmnepupoBaTh HOHATHSAMH: TpsiMas U chepa
Oiinepa. BeimonsaTs npeodpa3zoBaHus nogoous.
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58.

Buzpl nBKeHNi: napaueNbHbII epeHoc, IeHTpalbHasi CHMMETpUS,
3epKaibHas CHMMETPUS, TIOBOPOT BOKPYT MPSIMOI.

Jloka3bIBaTh YTBEPXKAEHUS O TOM, YTO LIEHTpalbHas, OoceBas U
3epKalbHAsl CHMMETPUH, MapaUICIbHBI MEPEHOC SBISIOTCS
JBIDKCHUSIMH.

IIpakTHyeckoe 3aHsITHE

59.| IpeodpazoBanus moxobus. [Ipsmas u chepa Ditnepa. Pemrate reomeTpmdeckue 3amaud C WCHOIH30BAHUEM IBIKCHHH.
Vcnonp30BaTh Ipu perIeHuN 3ajad IBIKCHUS MPOCTPAHCTBA H MX
CBOMCTBA.
60.| Pemenne npukiagHeIxX 3aaa4
61.| Pemenune npuknagHbIx 3aaa4
Bcero: 122
TEMATHUYECKOE IINTIAHUPOBAHUE YYEBHOI'O ITPEJMETA YK.04.03 BEPOSATHOCTb U CTATUCTHUKA
No HaunmeHnoBanue C 6
3716J10B 1 TeM Obbem oJep:kaHue y4eOHOro MaTepraia u GopMbl OPraHU3aALUM JeSITeTbHOCTH
n/n p y4e6HOTo YACOB o0yuarommxcsi OcHOBHBbIE BU/IbI /IESITEILHOCTH 00y4al0IINXCS
npeaMera

Pa3nesa BeposiTHOCTH M CTATHCTHKA

1.1

DJIeMEHTHI TEOPHH
BEPOSITHOCTEM.

10/6

Ypox

1. | I'pad, cBs3ubil rpad), mytu B rpade: nukiabl u nend. CreneHb

(BasleHTHOCTB) BepIiuHbL. [ padbl Ha mIockocTh. JlepeBbs.

IIpencraBnsaTh OOBEKTHI M CBSA3M MEXIY HHMMH C IIOMOIIBIO
rpada, HaXOIUTh MyTH MEXIy BepIIMHaMH rpada. Boiiensrs B
rpade menum W muKiel. CTPOUTH [IepeBO 10  OINMCAHUIO
CITy4aifHOTO OTIBITA, OTMCHIBATH CITy4aifHBIC COOBITHS B TEPMUHAX
Jepesa. Pemath 3aaun ¢ moMouso rpagos.

2. | DneMeHTapHBIe COOBITHA. BeposSTHOCTh CIy4alHOTO COOBITHSL.
CoyuaifHple OKCIEpPUMEHTHl (ONBITBI) M CIy4dailHBIE COOBITHS.
OneMmeHTapHBIe COOBITHA (McXoabl). BepoaTHOCTH ciaydaiHOTO
cOOBITHS. BIM30CTh YacTOTHI U BepOSATHOCTH cOOBITHH. Ciy4aiiHble

OIIBITBI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU.

Beigensate u omuchIBaTh CilydaiHble COOBITHS B CIy4aiiHOM
onbiTe. DopMynMpoBaTh YCIOBUS IPOBEIEHUS CIIy4allHOTO
ombiTa. HaxomuTe BEpOSTHOCTH COOBITHH B ONBITaX C
PaBHOBO3MOHBIMH JIEMEHTAPHBIMH UCXOJaMHU.

3. | Omepanun  Hajx  COOBITHSAMH: — IIepecedeHue,  OOBEIUHEHHE,
NPOTUBOMNOJIOXKHBIE  coObITHs. [Jmarpammbl  Oitnepa.  ®Popmyna

CJIOKCHHUA BepOHTHOCTCﬁ.

Hcnonb3oBaTh quarpaMMbl Diinepa U BepOanbHOE OIMcaHue
COOBITHH TIpW BBINOJHEHUM Olepanuii HaJl COOBITHAMH.
Pemate 3amaun, B TOM 4YMCIE C MCHOIB30BAaHUEM JEpeBa
CIly4alHOTO OIBITa, (OPMYJ CIOXKEHHS M YMHOXCHHS
BEPOSATHOCTEN

4. | IlpodeccoHATBHO OPHMEHTHPOBAHHOE COAep:KAHHE: YCIOBHAS
BEPOSITHOCTh.  YMHOXEHHE BeposTHocTed. JlepeBo ciyuaitHOTO

Pemarp 3agaun, B TOM YHCIE C MCIOJIb30BAaHMEM JIepeEBa
CIIy4ailHOTO ONBbITa U YMHOXXEHUsS BeposTHocTei. Mcmosnb3oBaTh
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OKCIICPUMCHTA.

NPaBUJIO YMHOXEHUsI, U3y4eHHbIE KOMOWHATOPHBIE (OPMYJIBI IS
HNEPEeUYMCICHUST JIEMEHTOB PA3JIMYHBIX MHOXECTB, B TOM YHCIE
AIIEMEHTAPHBIX COOBITHI B CITyJaifHOM OIIBITE.

bunapHelif ciyuaiiHbIil OmBIT (UCHBITAHME), yclleX M Heyjaua.
HezaBucumble ucneitanus. Cepus HE3aBUCUMBIX HUCHBITAHUN 10O
nepBoro ycmexa. [lepectanoBku u (akropuan. Yucno codeTaHuil.
Tpeyronsauk [ackamsa. @opmyna 6maOMa HeloTOHA.

[Tonb3oBateest Gopmynold u TpeyroiabHUKOM [lackans ams
OIpe/ieNIeHus Yrciia codeTanuil. [IpumMeHsaTs popmyiry GnHOMA
Herotona pns mpeoOpaszoBaHms BeIpakeHuil. Pa3OuBaTh
CJIO’KHBIE IKCIIEPUMEHTHI Ha OT/AENbHbIE HCTbITaHus. Pemarth
337124y Ha MOUCK BEPOSITHOCTEW COOBITUI B CEPHU HCITBITAHUI

JI0 TIEPBOTO YCIIEXA U B CEPUAX UCTBITAaHUM bepHyu.

l'[paRTn'lecxoe 3aHATHE

6. | YMHOXeHHe BeposiTHOcTe. JlepeBo ciryuaifHOTo sKcrepumMeHTa.2
7. | Cepus He3aBucHMBIX ucnblTannii bepHyumu. Corydaiineiii BeiOop n3 | Pa3OuBaTh CIOXKHBIE SKCIEPUMEHTHI HA OTACIBHHBIC HMCITBITAHIS.
KOHECYHOU COBOKYITHOCTH. Permrate 3aa4u Ha IIOUCK BepOHTHOCTeﬁ CO6LITI/II71 B cCcpun
WCTIBITaHHH /10 TIEPBOTO yCIIeXa U B CEPHSIX UCIIBITaHUH bepHyn,
a TaKkKe B ONBITaX CO CIydYaifHBIM BBIOOPOM U3 KOHEYHOH
COBOKYIHOCTH C HCIIOJIb30BaHUEM KOMOHMHATOPHBIX (HaKTOB U
dbopMya, B TOM UYHCIC B XOAC MPAKTUYECKOH paboOThl C
NPUMEHEHHUEM CTaHAAPTHBIX (QYHKIHH.
8. | IIpoeccnoHaILHO OPHEHTHPOBAHHOE COJICPKAHME:
pelIeHNe IPUKIAIHBIX 3a71ad
3.2 | JluckpeTrHble 18/12 Ypok
ciiydaiiHble
BEJINYNHBI
9. | Cnyuvaitnass BenuuuHa. Pacnipenenenue BepositHocTed. uarpamma | OcBauBaTh TOHATHS: CilydailHass BeJMYMHA, paclpeaescHue,
pacnpesenenus. Onepaly Haj CIy4aifHbIMY BeTMYuHaMu. bunapras | tabnuna pacnpesaeneHus, 1uarpaMma pactpeeeHus..
Cly4aiiHasi BeJIMUMHA.
10y CoBMecTHOE  pacmpepeieHHe  IBYX  CIIydallHBIX  BEJIMYHMH.
He3zaBucumele ciydaiiHble BETHUHHEL.
11] ducniepcust M CTaHIapTHOE OTKIOHEHWE CilydaiiHOW BenuuuHbl | OcBamBaTh IOHATHSA: JUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHWE
(pacnpenenenus). ucrepcusi OWHApHOW CIydalfHOH BENUYMHBL. | CIyYaifHOH  BEIUYHHBL Haxomute  gucnepcuto o
MateMaTHueckoe OKUAAHUE TPOU3BEACHUS MU JUCIEPCHS CYMMBI | pacnpeneneHuto. M3yuars cBoiicTBa qucnepcuu. I1o n3ydeHHbIM
HE3aBUCHMBIX CIIydaiiHbIX BenmduH. Jlucmepcws u cranmaptHoe | dhopmyiam HaXOJUTh JTUCTIEPCHIO OMHOMMAIBHOTO
OTKJIOHEHHEe OWHOMHMANBHOTO  pacmpezeneHus. Jlucmepcus ® | pacrpeneneHus, B TOM YUCIIEe B X0J€ MPaKTHYECKOH paboThI
CTaHJApTHOE OTKIOHEHNE T€OMETPUIECKOTO paclpeieneHusl.
12] MaremaTndeckoe 0XXHUAaHUE CIy9aifHOH BenMuuHbI (pactipenesnenust). | OcBanBaTh HOHATHS: CilydaiHas BEJIMYWHA, paclpesielieHHe,

[Ipumepsl pUMEHEHUST MaTeMaTHYECKOT0 OXMIAaHUs (CTpaxoBaHMHE,
notepes). MareMaTudeckoe OXHMIaHHWE OWHapHON cCirydyaiHOU

Ta6nnua pacopeaciacHus, juarpaMma pacrpeacjicHus.
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BEJMYMHBL. MaTeMaTnyeckoe 0’KuaHue CyMMBI CTy4YailHbIX BEJIHYUH.
MateMaTHYeCKOe OKUIAaHUEC TCOMETPUYCCKOr0 W OWHOMHAIBLHOTO
pacrnpeneneHui.

13,

3akoH Oompmmx uncen. HepaBenctBo UYeOsmmeBa. Teopema
Yeorimena. Teopema beprymmn. BeibopouHsrit MeTo1 HCciie[0BaHMIA.
Bri6opounsie xapakrepucTuky. OLIEeHIBaHUE BEPOSTHOCTH COOBITHSA
10 BBIOOPDOYHBIM [JaHHBIM. [IpoBepka MNpPOCTEHINMX T'HIOTE3 C
HOMOIIBIO M3YUCHHBIX PacIpeeIeHHH.

Paz6mpats JTOKa3aTeIbCTBa TEeopeM. OcBanBath
BEIOOPOYHBIN METOJT MCCIENOBaHUN, B TOM YHCIE B XOJE

mpakTHIecKod padoTsl. OcBamMBaTh MOHATHA: T€HEpalbHAs

COBOKYIIHOCTh, BBIOOpKa, BBIOOPOYHOE CpefHee |
BBIOOpOYHAS  JHCIEPCHA.  BBIUMCIATE  BEIOOPOYHBIC
XapaKTepUCTUKM M Ha  HMX  OCHOBE  OLICHUBATh

XapaKTCPpUCTUKHN FeHepaJ’ILHOﬁ COBOKYITHOCTH.

14,

HenpepeiBHble  cinyuyaiinple  BenuuuHbl. DyHKIMA  IUIOTHOCTH
BEPOSITHOCTH pacrpesiefieHusi. PaBHOMepHOe pacmpeneneHue U €ro
CBOMCTBA.

3HAKOMUTHCS ciryyaiHast
¢byHKIAA

IIJIOTHOCTH BEPOATHOCTH. Haxo;u/m) BEPOATHOCTHU COOBITHUI ITO

TIOHATUAMMU HEIPpEpbIBHAsA

BCJINYWHA, HCHPCPBIBHOC pacnpeaciiceHue,

JAHHOM (DYHKIIMH TUIOTHOCTH.

DyHKIMS TUIOTHOCTH BEPOSITHOCTH MOKA3aTEIbHOIO U HOPMAaJIbHOTO
pacnpenenennii. @yHKIKA MIOTHOCTH BEPOATHOCTU MOKA3aTEIbHOTO
pacnpeneneHus, (GYHKIMS IUIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO

3HAKOMHUTBCS C MOHATHUSAMH: TOKa3aTeIbHOE paclpeaciicHue,
HOpMaJIbHOE pacrpejiesieHre. BbIenaTh Mo OnMcaHuio CiryyaiHble

BEJIMYUHBI, DPacHpe/eNeHHble 10 IOKa3aTeJbHOMY 3aKOHy, IO
pacnpenenchust. DYHKIMA [UIOTHOCTH M CBOMCTBA HOPMATBHOTO | yopManbHOMY 3aKOHY.
pacnpe/eneHus.
15| INocnenoBaTenbHOCTh OJMHOYHBIX HE3ABUCHUMBIX COOBITHH. 3amauM, | BelgenaTs 10  OMMCaHMIO  CIy4allHOrO  ONbITA  BEJMYHHEL,

npuBoAsLIye K pacupeaeneHuto Ilyaccona.

pacmpererneHHbIe o 3akony Ilyaccona.

16]

Komapuanus aByx ciydaiHbix BennduH. Ko3(h(GUIMEHT TUHEHHOH
koppessiin. COBMECTHBIC HAOIOICHUS IBYX BEIMYUH. Bo1OOPOUHBII
Ko3puIneHT Koppemsnuu. Pa3muune Mexay JTHHEHHOH CBS3BIO U
MPUYMHHO-CIIEICTBEHHON CBsI3pl0. JIMHEHHass perpeccus, MeToJ
HAaUMEHBIINX KBaJIPATOB.

OcBauBaTh NOHATHS: KOBapHarusi, Ko3(QQHUIUEHT KOpPPEAIHH,

JIMHEHHAsT 3aBHCHMOCTD. OHCHI/IBaTL XapakKTep CBA3U MCKAY

CHy‘IaﬁHbIMI/I BCJIMYMHAMM, HUCXOAA U3 TPUPOAbl HAHHBIX U

BBIYUCJICHHBIX  XAPAKTCPUCTHUK. Hcnons3oBaTh ArarpaMmbl

paccenBaHHMsA JUI1  HM300paKEHUS COBMECTHOTO pacCEMBaHUs
JaHHbIX. Haxomute ko3 GuimeHTsr ocu AuarpaMmel, B TOM YHCIIE B
X0JIe TPaKTHYECKOH pPaboThI

GyHKIUH.

C TNPUMCHCHUEM CTaHIAAPTHBIX

IIpakTHyeckoe 3aHsTHE

17,

IIpumeps! pactpeneneHuii, B TOM 4UCiie TeOMETPUUECKOE U
OMHOMHAILHOE.

18]

MaremaTHueCKOe OKUAAHNUE CIIy4aliHON BEJIMYUHBI
(pacnpenenenus). [Ipumeps IprEMeHEHUS MAaTEMaTHYECKOTO
OKHMJaHus (CTpaxoBaHue, JoTepes). MareMaTHieckoe 0XKHJaHue
OuHapHOI1 ciTyyaiiHOW BeIMYMHBI. MaTeMaTHuecKoe 0KUIaHne
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CYMMbI cnyqaﬁﬂmx BeIM4uH. MaTeMaTHuecKkoe OXXHJJaHHUC
TCOMETPHUUICCKOTO U OUHOMHATILHOTO pacnpez[eneHHﬁ.

19/ IlpuMepsl IPUMEHEHNS MaTEMaTHIECKOTO OXXHUIAHUS (CTPaXOBaHNUE,
notepest). MaremaTHdeckoe OXHIaHHe OMHAPHOH CirydaifHON
BEJINYUHBI.
204 3agaun, IPUBOASIINE K OKA3aTEIBHOMY Paclpe/IC/ICHHIO. Pa3bupats mnpuMephl 3a1ad, NPUBOASLIMX K I10KA3aTEILHOMY
pacrpeieneHIo U K HOpMaIbHOMY pacrpe/esIeHuIO.
21J 3angaun, NpUBOASIINE K HOPMAIEHOMY paclpeeIeHHo. Pa3Oupats mnpuMephl 3a1ad, NPUBOASLIMX K I10KA3aTEILHOMY
pacIpeAeneHnIo ¥ K HOPMaIbHOMY PaclpeaeeHuUIO.
22/ Pemienue npuKIaIHBIX 33724

Bcero:

44
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6. YCJIOBU PEAJIM3AIIMUA YYEBHOI'O IIPEAMETA
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,
JIOMYIIEHHBIX K MCIIOJIb30BAaHUIO MIPU PeAIN3alui UMEIOIIUX rOCyIapCTBEHHYIO aKKpeIUTalNIo
00pa3oBaTeNbHBIX MMPOTPAaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIEro
0o0pa30BaHUsl OpPraHU3ALUSAMH, OCYILECTBISIOUIMMHU OOpa30BaTENbHYIO JEATEIBHOCTh U
YCTaHOBJICHUS MPEAEIBHOTO CPOKa HCIOIb30BAaHUS MCKIIOUEHHBIX YUEOHUKOB, YTBEPKICHHOIO
npukazoM Munnpocsemenust Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHoCTE
Poccun 01.11.2022 N 70799).

Crynenram  Komnemxa  obecrieden  jgoctyna kK yueOHukam  OBbC  Jlanb
(https://e.Jlanbook.com/)  (xommekmuu ~ "®ITY. 10-11 1. Usp-Bo  «lIpocBemieHue».
O061meobpa3zoBaTeNbHbBIE PEAMETHI).

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.MU. Marematnka: y4eOHUK [ CTYJIEHTOB YUYPEKICHHH CpeTHEro

npodeccuoHaibHOTO  oOpa3zoBanmsi, 1-e¢ w3manue: OOmEcCTBO ¢  OrpaHUYCHHOU
OTBETCTBEHHOCThI0 OOpa3zoBaTeIbHO-U3/1aTENbCKUI LIEHTP «AKanemus», 2022r.
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bamvakor M.M. Maremaruka. 3agayHuK: ydeOHOE MOCOOHWE ISl CTYJASHTOB CPEIHErO
npodeccuoHanbHOro  oOpazoBanms. 1-¢  wm3ganme: OOmECTBO ¢  OTpaHUYCHHOM
OTBETCTBEHHOCTHI0O OOpazoBaTebHO-U3IaATEeIBCKUI IIEHTP «AKameMus», 2022r.

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
CHUCTEMaTH3aIlUs: MHOXECTBA, KOMOMHATOpuKa, rpadsl; O00OIEHHEe U CHUCTEMaTHU3AIIM:
coObITHS W WX BeposTHOCTH; OO0OO0IIeHWE W CHCTEMAaTU3alUs: CIy4YailHble BEIHYWHBI U

pacnpenenenus. OO0 "CBEPOBPA3OBAHUE".
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