MHWHUCTEPCTBO HAVYKH U BBLICILIEI'O OGPA3OBAHUA
POCCUMCKOU ®EJEPALIUU
(DezepanpHOe rocyapcTBeHHoe OroKeTHOe 00pazoBaTenbHOe
yupesxieHue Boiciero obpasoBanus «CapaTOBCKHI rocy1apcTBEHHbIH TEXHHYECKHUI
yHuBepcuTeT uMeHu ["arapuna 10.A.»

[TpodeccnonanbHO-elaroruuecKuii Kose K

YTBEP)KILAIO

PABOYASI TIPOTPAMMA YYEBHOM JUCHUTLINHBI
0/1.03 MATEMATHKA
CrieliuaJIbHOCTh
23.02.04 TEXHUYECKAS SKCILTY ATAIIASI
NOXBEMHO-TPAHCIIOPTHBIX, CTPOUTEJIBHBIX, JOPOKHBIX
MAIIAH ¥ OBOPY/IOBAHHUS (11O OTPACJISIM)

Pa6ouas nporpamma paccMOTpeHa
Ha 3ace/laHNH LIMKJIOBOI METOIMYECKOH KOMUCCHH

TexHyuYeCKUX CrienHaIbHOCTEH
[Mpencenarens LIMK yéﬂ——-%.& BoesoauHa

Caparos 2024



PabGouass mporpamma yueOHoO¥M mucuurmimabl OJ1.03 Martemarnka paspaboTaHa B
cooTBeTCTBUH ¢ DepepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
(mamee — ®I'OC) Mo crnenuaTbHOCTH CPEAHETO MPOQPECCHOHATLHOTO 00pa30oBaHUS
(mamee - CIIO) 23.02.04 TexHuueckas 3KCILTyaTalsl MOAbEMHO-TPAHCIIOPTHBIX,
CTPOUTEIBHBIX, JOPOKHBIX MAIIWH U 000pyAOBaHUs (IO OTPACIsAM), YTBEPKIEHHOTO
npukazoM MuHHCTEepcTBa 00pa3oBaHus U Hayku Poccuiickont @exnepamuu oT 23
saBapst 2018r., Ne 45, ®I'OC cpemnero o6mero oOpa3oBaHUs, YTBEPKIACHHOTO
npukazoM MunucrepcTBa npocsemieHus PO ot 17.05.2012 Ne 413 (c u3aMeHEeHUSIMU
Ha 27.12.2023 r1.) U npuMepHON MNporpamMmon o01eoOpa3oBaTeILHON  yUCOHOM
IUCIUIUIMHBL  «MaremaTtuka»  aisg  1OpodeccCHOHaNbHBIX  00pa30BaTeNIbHbIX
OopraHu3alliii, yTBEp)KJICHHOW Ha 3acenanud CoBeTa MO OIEHKE COACpKaHUA U
KayecTBa MPUMEPHBIX pabouyux MporpamMm oOIe00pa30BaTENLHOTO U COIUAIBHO -
IYMaHUTapHOTO LIMKIOB CpeAHero npodeccuoHanbHoro odpaszoBanusi [Ipotokon Ne
14 ot «30» HosA0ps 2022.

Pa3pabotunk: Paxmannna WM.}O. - npenopaBaTens BbICHIEN KBaJIM(PUKAIMOHHON
kareropuu [IIIK CI'TY umenu I'arapuna FO.A.
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1. MACHOPT PABOYEM MPOT'PAMMBbI YUEBHOM JUCHUIJIAHBI
01.03 MATEMATHUKA

1.1. ObsaacTh npuMeHeHHs1 padoyeil MporpaMmbl
PaGouass mporpamMma y4eOHOW IUCHMIUIMHBI SBJISIETCS YacThIO IMPOTPAMMEBI
MOJATOTOBKH cCHeuainucToB cpennero 3BeHa (manee — IIIICC3) B coOTBETCTBUU C
®OI'OC CIIO no cnenmanbHocTH 23.02.04 TexHuueckasl dKCIuTyaTalysl MOIbEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, IOPOKHBIX MAIIIMH U 000pyA0BaHUS (110 OTPACIISIM)

1.2. Mecto y4yeOHoM nucuuninubl B cTtpykrype IIICC3:
YyeOHast TUCIUILTNHA BXOIUT B 001eoopazoBatenpHbiid kit [TTICC3.

1.3. llesiu 1 TpeOOBaHUA K pe3yJbTATAM OCBOEHHS YUeOHOI IUCIUIINHBI:

B pesynpTare OCBOCHMS Y4YEOHOM AMCIUIUIMHBI OOYYaIOIIMICA JTOJHKEH
JIOCTUYb CJICAYIOLINE PE3YIbTAThI:

JIMYHOCTHbDIE:

- OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOW TPaKIaHCKON HWIESHTUYHOCTH;
TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAaMOOTIPEACIICHHUIO;

- HaJMyue MOTHBallUM K OOYYEeHHI0 U JIMYHOCTHOMY Pa3BUTHIO;
1I€JICHAIIPABJICHHOE PAa3BUTHE BHYTPECHHEH MO3UIMU JIMYHOCTH HA OCHOBE JIyXOBHO-
HPABCTBEHHBIX IIEHHOCTEW HaponoB Poccuiickon Penepanuv, HUCTOPUUYECCKUX U
HallMOHAJIBHO-KYJIbTYPHBIX ~ Tpaaului, (QopMHpOBaHHME CUCTEMbl 3HAUYUMBIX
IIEHHOCTHO-CMBICJIOBBIX ~ yYCTAHOBOK,  @HTUKOPPYHIIMOHHOTO  MHUPOBO33pPEHUS,
MIPABOCO3HAHUS, IKOJIOTUUECKON KYJIbTYPhI, CIIOCOOHOCTU CTaBUTh LIEJIU U CTPOUTH
>KM3HCHHBIE TIaHEI,

- c(hOpMHUPOBAHHOCTH TMPEJCTABIICHUI O MaTeMaTUKE KaK YHHBEPCAIbHOM
SI3bIKE HAyKH, CPEJICTBE MOJICIMPOBAHUS SIBJICHUW U MPOIIECCOB, UACAX U METOAaX
MaTEMaTHKH;

— MOHMMAaHKE 3HAYMMOCTHA MaTeMaTHKH JIJI1 HAyYHO-TEXHUUYECKOI0 IIporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIICHUS K MaTEMaTHMKE KaK K YacTH OOIIeuesIOBEYSCKOM
KYJbTYpbl 4YE€pPe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS MaTEMaTHUKH, JBOJIOIUCH
MaTEeMaTHUYCCKUX UCH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHUS], MPOCTPAHCTBEHHOIO BOOOpaXKEHMUSI,
AITOPUTMUYECKON KYJIbTYphbl, KDUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOJIUMOM
u1st Oyayiien npodecCUOHAIBHOM JNeATeIbHOCTH, JJIsl MPOAOJIKEHUsI 00pa30BaHUs U
caM0o00Opa30BaHMUS;

— OBJIaJICHUE MAaTEMaTUYECKUMU 3HAHUSIMU U YMEHMSIMHU, HEOOXOJAUMBIMHU B
MTOBCEIHEBHOM JKU3HHU, IS OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYUYHBIX JTUCIUIUIMH U
JTUCITUTUTMH TTPO(PECCUOHAIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 0OJACTSX,
HEe TPEeOYIOMUX YIIIyOJICHHOW MaTeMaTUYeCKON TTOITOTOBKHY;

— TOTOBHOCTh MW CIHOCOOHOCTH K 0Opa3oBaHHWIO, B TOM  YHCJC
caM0oOOpa30BaHMIO, Ha TPOTSHKCHUM BCEH JKM3HHU; CO3HATEIIBHOE OTHOIICHUE K
HETMIPEPHIBHOMY O0pa30BaHUI0 KaK YCIOBHIO YCHENIHOW TPO(ECCHOHATBLHON U
OOIIIEeCTBEHHOM JIEATENHLHOCTH;



— TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPYECKOH U
OTBETCTBEHHOU JI€ATEIILHOCTH;

— FOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTEIbLHOM, OOIIECTBEHHO MOJE3HOM, YUeOHO-UCCIEA0BATEIBCKOM, TPOESKTHOMN
U APYTUX BHJIAX JESITEIbHOCTH;

— OTHOIIIEHUE K MPOo(ecCHOHANBHON ASSITENFHOCTH KaK BO3MOXHOCTH y4acCTHUs
B pEHICHUM JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npoOJieM;

MeTamnpeIMeTHbIe:

— YMEHHME CaMOCTOSITENIbHO ONPENEINIATh LENIN AE€ATEIbHOCTH U COCTABIISATh
IUIaHbl  JESITEIbHOCTH; CAMOCTOSITEIbHO  OCYIIECTBISATh, KOHTPOJIMPOBaTh U
KOPPEKTUPOBATh JI€ATEIbHOCTD;

— UCIIOJIb30BaTh ~ BCE  BO3MOJKHBIE  pecypchbl A JOCTHIKEHHS
MOCTAaBJICHHBIX LEJEH W peanu3aluu IJIAHOB JEATEIbHOCTH; BHIOMpATh yCHEUIHbIE
CTPATEruu B Pa3IUYHBIX CUTYaLHSIX;

— YMEHHME MPOJYKTUBHO OOIIAThCA M B3aUMOJEHCTBOBATH B IPOLIECCE
COBMECTHOM AEATENBHOCTH, YUYUTHIBATh NO3ULIUN IPYTUX YYACTHUKOB JEATEIBHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(DIUKTHI,

— BJIaJICHUE HABBIKAMM I103HABATEJIbHOW, y4€OHO-MCCIIEIOBATEIbCKON U
MPOEKTHOM JEATENbHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY NOHMCKY METOJOB PEIICHHS MPAKTHYECKUX 3a]ad,
MPUMEHEHUIO PA3IMYHBIX METOJI0B MTO3HAHNUS;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSATEIbHOM HH(POPMAIIMOHHO-
[I03HABATEJIbHOM JEATEIbHOCTH, BKJIIOUas YMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHUKAX HMHPOpMAlUMM, KPUTUYECKH OLEHUBaTh M  HMHTEPIPETHPOBATH
nH(pOpMaLKIO, TOJYyYaeMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIQZICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JOTMYHO U TOYHO
M3JlaraTh CBOIO TOYKY 3pPEHHUSI, UCIOJIb30BaTh aJIEKBATHBIE S3BIKOBBIE CPEICTBA; —
BJIaJICHUE HABBIKAMHU [03HABATEIbHOM peQIEeKCHH KaK OCO3HAHUS COBEPILIAEMBIX
NEWCTBUM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3yJbTATOB M OCHOBAHWM, T'PAHMIL
CBOEr0 3HAHMSI W HE3HAHMS, HOBBIX IIO3HABATENBbHBIX 337a4 M CPEACTB IS MX
TOCTHKEHUS;

- LEJNEYCTPEMJIIEHHOCT B IOMCKAX WM TPHUHIATHUM  PELICHHH,
CO00pa3UTEIBHOCTh U MHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MNPEICTABICHUMH;
CHOCOOHOCTH BOCIIPUHUMATH KPAcOTy M TapPMOHUIO MUPA;

npeaMeTHbIE:

1) ymeHue omnepupoBaTh MOHSTHSIMHU: OIpEIEICHUe, aKCuoMma, Teopema,
CJIEICTBHE, CBOMCTBO, IMPHU3HAK, JOKA3aTeJbCTBO, PAaBHOCUJIbHBIE (DOPMYIHUPOBKU;
yMeHue (popMyIHpOBaTh OOpPAaTHOE W MPOTHUBOMOJIOKHOE YTBEPKACHUE, TPUBOIUTH
MpUMEPbl U KOHTPOPHUMEPHI, HKCIOIb30BaTh METOJI MaTEMaTHYECKON HWHIYKIHUU;
MPOBOJIUTh JIOKa3aTelIbHbIE PACCYXKJIEHHWS TpPHU PpEIICHUU 3a/]ad, OLEHUBATH
JIOTUYECKYIO MPABUIILHOCTh PACCYXKACHUIA;

2) yMEHHE ONEPUPOBATh MOHATUSIMHU: MHOXECTBO, ITOJMHOXKECTBO, ONEPALMH
HaJl MHOXXECTBAMH; YMEHHUE HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl



ONKCAaHUs PEATBHBIX MPOLECCOB U SBJICHUM U NPU PEUIEHUM 3a/ad, B TOM YHCIE U3
APYTUX Y4EOHBIX MPEIMETOB;

3) yMeHue onepupoBaTh NOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad
Ha TUIOCKOCTH;, YMEHHE 3aJaBaTh U OINUCHIBaTh Tpadbl Pa3sTUUYHBIMH CIOCOOAMU;
MCIIOJIb30BaTh Tpadbl P PEIICHUN 33]1aY;

4) ymenue cBOOOJHO OMEpPUPOBATH MOHATHIMH: COYETaHHE, MEPECTAHOBKA,
YHCIIO COYETaHWU, YMCIO TEPECTaHOBOK; OMHOM HplOTOHA; yMeHHe NpPHUMEHATH
KOMOMHATOpPHBIE (PAKTBI U PACCYKICHUS ISl pELICHMs 3a/1a4;

5) yMmeHHe OmnepupoBaTh MOHATUSIMH: HaTypaJlbHOE 4YHCIIO, LIEJI0€ YHUCIIO,
OCTaTOK MO MOJYJIIO, PAalMOHAIBHOE YHCIO0, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA
HaTypaJIbHbIX, II€JIbIX, PAlUOHAJNBHBIX, JECHCTBUTENIBHBIX  4YHCEN; YMEHHE
UCIOJIb30BaTh; IPU3HAKHU JAECITMMOCTH, HAUMEHBIINN OOIUI AETUTENb U HAUMEHbBIIIEE
oOmiee KpaTHOoe, airoput™ EBknuMga mpu pelieHUud 3ajad; 3HAKOMCTBO C
Pa3IMYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS;

6) yMeHHE CBOOOJHO OMNEPUPOBATh TOHSATUAMH: CTEMEHb C IEJIBIM
MOKa3aTeleM, KOpEHb HAaTypaJbHOM CTENEHH, CTENEeHb C pPaldOHAJIbHBIM
MOKa3aTeleM, CTeNeHb C JICMCTBUTENIBbHBIM (BEUIECTBEHHBIM) IOKa3aTeleM,
norapu(M 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

7) yMeHuE ONEepUpOBaTh TMOHATUAMH: TOXKIECTBO, TOMXKIAECTBEHHOE
npeoOpa3oBaHUe, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpPAaBHEHUIl W HEPABEHCTB,
pPaBHOCUJIBHOCTh ~ YPAaBHEHMH,  HEPABEHCTB M CHCTEM,  pallMOHAJbHBIE,
UppalMOHAIIbHBIE, MO0Ka3aTesbHbIE, CTCIICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHHs, HEPAaBEHCTBA W CUCTEMbI; YMEHHE peIlaTh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbI C TOMOILBIO PA3IUYHBIX MPUEMOB; pellaTh
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbl C [apaMeTpOM; MPUMEHSATh YpaBHEHUS,
HEPABEHCTBA, MX CHUCTEMBbl JJI1 pELIEHUS MaTeMaTU4YeCKuX 3ajJad M 3aJad u3
pa3IMYHBIX 00JACTEN HAYKU U pPeajibHOM JKU3HU;

8) ymeHue CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (GyHKIHMH, oOpaTHas
GyHKUMS, KOMOO3UIMS (YHKUMM, JTuHEHHas (QyHKIUS, KBaapaTU4Has (QyHKUHUS,
cTeneHHass (YHKIUS C LEIbIM IIOKa3aTejleM, TPUTOHOMETpHUYeCcKUe (YyHKIIHH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIMHU, MOKa3zaTeidbHas W Jorapupmuyeckas
(GyHKIMHM; yMEHUE CTPOUTh Trpapuku (YHKIHM, BBIIOJHATH NpeoOpa3oBaHus
rpa@ukoB (YyHKIMI; yYMEHHE HCHOJb30BaTh TrpaduKu (QYHKUUN IJIsI HU3yUYEHUS
MIPOLIECCOB M 3aBUCUMOCTEH IPU PEILIEHUU 3aJad U3 JIPYTruX y4eOHBIX MPEIMETOB U
U3 peaJbHOW JKMU3HM; BbIpakaThb (HOpMyIaMHM 3aBHCHUMOCTH MEXIY BEJIUYMHAMU;
yMEHHE CBOOOJHO ONEPUPOBATh MOHATHUAMU: YETHOCTHh (DYHKIUHU, NEPUOAMYHOCTD
(GyHKIIMA, OTPAHUYCHHOCTh (YHKIIMHM, MOHOTOHHOCTh (YHKIIUH, OSKCTPEMyM
byHkun, HanOobllIee ¥ HaMMEHbIIIee 3HaUeHNUs QYHKIIMM Ha IPOMEXKYTKE; YMEHUE
MPOBOANTH HUCCIENOBaHHE (DYHKUIMHU; YMEHHE HCIIOJIb30BaTh CBOMCTBA U TpaduKu
GyHKIUHA 771 pelIeHUs] ypaBHEHMM, HEPAaBEHCTB M 3ajady C TapaMeTpaMu,
M300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA PEIICHUM ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

9) ymeHue CBOOOJHO OINEPUPOBATH TMOHATHUSIMH: TOCIEI0BATEIBHOCTD,
apupMeTnyeckas  MOporpeccusi, TeOMETpUYecKas  Mporpeccus, OECKOHEYHO



yOBbIBaIOIIAsi TEOMETPUYECKasi IPOTrPECCUsl; YMEHHUE 3a/1aBaTh MOCIIEI0OBATEIHHOCTH, B
TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX POPMYIT;

10) ymenue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTH (DYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUU, TIepBasi U BTOpas MPOU3BOJHASA (YHKIIHH, T€OMETPUUYECCKUN U
¢buznyecKkuit CMBICI TPOU3BOAHOM, TNepBooOpa3Has, OMPEICIICHHBIM HHTETPa;
yMEHHE HaXOJUTh aCUMITOTHI rpaduka (PyHKINU; YMEHUE BBIYUCISATH MTPOU3BOTHBIC
CYMMBI, TIPOU3BE/ICHUS, YACTHOTO U KOMIIO3ULIMU (PYHKIMHA, HaXOJUTh ypaBHEHHE
KacatelbHOM K Tpaduky (QyHKIMH; yMEHHUE MCIOIb30BATh MPOU3BOAHYIO MJIs
UccieIoBaHus (PYHKIUHN, I HAXOXK/JECHUSI HAWTY4YlIero pelieHusl B MPUKIAIHBIX, B
TOM YHUCJIE COLMATBHO-DPKOHOMHUYECKUX M (U3MUECKUX 3ajadax, ISl OMpeeICHHUS
CKOPOCTU M YCKOPEHHMs; HAaXOJIUTh IUIOHIAAM U O00bEeMbl (QUTYp C MOMOIIBIO
WHTErpaia; NPUBOAUTH MPUMEPHl MAaTEMaTUYECKOTO MOJCIHPOBAHUS C MOMOUIBIO
muddepeHnnanbHbIX ypaBHEHUH;

11) ymenue omnepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COIPSKEHHBIE
KOMILJIEKCHBIE YHUCJIa, MOJYJIb U apryMEHT KOMIUIEKCHOrO 4wMcia, (opma 3amnucu
KOMILJIEKCHBIX 4HCeN (F€OMETpUYEcKasl, TPUTOHOMETpHUYECKass M alreOpanyeckas);
YMETh MPOU3BOJUTH AapU(PMETHUECKUE JEHUCTBHS C KOMIUIEKCHBIMH YHUCIIAMM;
MIPUBOANUTH PUMEPHI UCTIOIb30BaHUS KOMIUIEKCHBIX YHCEIT;

12) yMeHune CBOOOJHO ONEpPUPOBATH MOHATUAMH: CpeHee apudmeTuyeckoe,
MeJMaHa, HauOoJIbIIEE U HaUMEHbIIIEEe 3HAUCHUS, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE U1  OINHCAaHMsS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C NPUMEHEHUEM IrpauuecKux METOJ0B U
AJIEKTPOHHBIX CPEJCTB; TpaUUecKu HCCIEI0BaTh COBMECTHBIE HAOJIOJIEHUS C
MIOMOILBIO TUATPAMM PACCEUBAHUS U JINHEMHOU PETPECCUM;

13) ymeHre HaXOAUTh BEPOSITHOCTH COOBITUH C UCTIOJIb30BAaHUEM TparuecKux
METOJIOB; MPUMEHATHh A pelieHus 3a7ad (QOpMyJbl CIOKEHUS U YMHOXKEHUS
BEpOSITHOCTEH,  (opmyiny  mojsHOHM  BeposTHOocTH,  (opmyny  bepHyium,
KOMOUWHaTOpHBIE (PaKThl U (POPMYJIBI; OIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHIA;
YMEHUE ONEpUpOBaTh TMOHATHUAMM: Ciy4yailHas BeJIMYMHA, paclpeeieHue
BEpPOSITHOCTEM, MATEMATHYECKOE OXKHUAAHKUE, TUCIIEPCUSl U CTAaHAAPTHOE OTKIOHEHHE
CIy4yallHOM BeNMYMHBI, (YHKUHUHA paACHpPENeNieHUs U IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOIO U HOPMAJIBHOIO paCIpeiesieHuld; YMEHUE HCI0NIb30BaTh CBOWCTBA
M3YUYEHHBIX paclpeiesieHUid i PelieHHs 3a/1ay; 3HAKOMCTBO C MOHSATUSMU: 3aKOH
OO0JIBILIMX YKCEN, METO/Ibl BEIOOPOUHBIX UCCIIEIOBAHUM; YMEHUE IPUBOIUTH IPUMEPDI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEIl B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

14) ymeHnue cBOOOJHO OMEPHUPOBATH MOHITHSIMHU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKAW yroJjl, ABYTPAHHBIM YIOJI, TPEXTPAHHBINA yTIoOJ,
MIEPECEKAIOIINECS, TapAJIIENIbHBIE U CKPEIIMBAKOIINECA NPSIMbIE, MApauIeIbHOCTh U
MEPIECHIUKYJISIPHOCTh MPSMBIX U TJIOCKOCTEH, YroJl MEXAY MPSMBIMH, YTOJ MEXKIY
NpsAMOMl U TUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MpU
pEelIeHNH 3aJa4 M3y4YeHHbIe (PAKThl U TEOPEMbI ITUIAHUMETPUU; YMEHUE OLIEHUBAThH
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE; yYMEHUE ONEpUpPOBATH MMOHATUSIMHU:
MHOTOIPAHHHUK, CEYEHHWE MHOTOIPaHHMKA, MPaBUJIbHBI MHOTOIPAHHHK, MpU3Ma,
nupamuga, (Gurypa M TOBEpPXHOCTh BpAIllEHUsA, UWIMHAP, KOHYC, Iap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUs KOHyca M UWIMHApA, MapajuiejbHble OCH WM
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OCHOBAHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacarolascs cdepbl, HWIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUCHHE MHOTOTpPaHHHMKA, U300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI U
MTOBEPXHOCTU BpAICHHs, UX CEYEHHs, B TOM YHCIE C IOMOUIbIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NPUMEHATH CBOICTBAa T€OMETPUYECKHX (UTYpP, CaMOCTOSTEIHHO
bopMyIHUpOoBaTh ONPEEICHNUS U3YyYaeMbIX (PUTYD, BEIABUTATh THIIOTE3bI O CBOMCTBAX
U TpU3HAKaX T€OMETPUUYECKUX (Uryp, 00OCHOBHIBATH WM OMPOBEPraTh UX; YMEHHE
OPOBOANTH KiaccupuKanuioo (uryp Mo pa3nuyHbIM TMPU3HAKAM, BBIOIHATD
HEOOXOAUMBIE JTONIOJHUTENIbHBIE TIOCTPOECHHUS;

15) ymenune cBOOOAHO ONEpUpOBaTh MOHATHUAMHU: IUIOMIAAL (QUIYpPbI, 00BEM
¢Gurypsl, BeIMYMHA YIJIa, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXKIY
OpSMBIMH, PACCTOSIHUE MEXIy IUIOCKOCTAMM, IUIOWAAb CQEpbl, IUIOMIAIb
HOBEPXHOCTU  NHUPaMUIbl, HpPU3MBL, KOHyca, LWIMHApA, 00BeM  KyoOa,
IIPSAMOYTOJIBHOIO NapaAJIIENICTINIIE1a, TUPAMUIBI, IPU3MBI, IWJIMHAPA, KOHYyCa, 11apa;
YMEHHUE HaXOUTh OTHOLIEHUE 00BEMOB MOJO0OHBIX (UTYD;

16) ymeHue cBOOOJHO ONEPUPOBATH MOHSITUSMU: JIBUKECHHUE, MapaslieIbHBIN
MEePEHOC, CUMMETPHUSL Ha TUIOCKOCTU M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
1noa00us, No100HbIE PUTYPBI; YMEHKE PACIIO3HABATH PABHBIE U MOJA00HBIE (PUTYPHI, B
TOM 4YHCI€ B MNPUPOJIE, HCKYCCTBE, AaAPXUTEKType; YMEHHE HCIOJIb30BATh
r€OMETPUYECKUE OTHOIIEHHUS, HAXOJIUTh T€OMETPUUYECKUE BEIWYUHBI (IUIMHA, yTOJ,
oAb, OObEM) MpU pEUIeHUH 3aJad W3 APYIHMX YYEOHbIX NPEIMETOB M U3
peanbHOU KU3HY;

17) ymenue cBOOOJHO ONEPUPOBATH MOHATUSAMHU: NPSMOYTOJbHAs CHCTEMA
KOOpPJMHAT, BEKTOP, KOOPJAMWHATHI TOYKH, KOOPAWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOpa Ha YHMCJIO, Pa3JIoKEHHE BEKTopa Mo 0a3ucy, CKaJlsIpHOE
IIPOU3BEJCHUE, BEKTOPHOE NPOU3BEIACHUE, YIoJ MEXIy BEKTOpaMHU; YMEHHE
MCIIOJIB30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJX IS PELICHUS T€OMETPUYECKUX
3a/1a4y U 3a]a4 APYrux y4yeOHbIX MPEAMETOB; ONEPUPOBATH MOHITUIMU: MaTpuLa 2x2
1 3X3, OIpeNEIUTENb MATPUILIbL, TEOMETPUUYECKHUI CMBICI OITPENECITUTENS;

18) yMmeHHe MOJENMpOBaTh pealbHbIE CUTyallMd Ha S3bIKE MAaTE€MaTHKH;
COCTABJISITh BBIPAKECHUSI, YPAaBHEHHS, HEPABEHCTBA W HX CHUCTEMBI IO YCIJIOBUIO
3a/layu, UCCJIEA0BATh MOCTPOEHHBIE MOJIEIN C MCIOIb30BaHUEM ammapara ajareOpsl,
MHTEPHPETUPOBATh TMOIYUYEHHBIN pPE3yJIbTaT; CTPOUTh MATEMATHYECKHE MOJEIU C
MOMOILBI0 T€OMETPUUYECKUX MOHATUM M BEJIMYMH, pEIIaTh CBA3aHHbIE C HUMU
IIPAKTUYECKHUE 3a/]a4d; COCTABJIATh BEPOSITHOCTHYIO MOJENb W HHTEPIPETUPOBATH
MOJIyYEHHBI pe3ysbTaT; pelaTh MPUKIIAAHbIE 3a4a41 CPEACTBAMU MaTEMAaTHYECKOIO
aHaJli3a, B TOM YHUCJI€ COLIMATbHOOKOHOMHUYECKOTO U (PU3NYECKOTO XapaKTepa;

19) ymeHue BHIOMpPATh MOAXOASAIINN METOJ JIJIsl PEIISHUs 3a/1a4i; TTOHUMaHHUE
3HAYUMOCTH MAaTEMaTHKU B MU3YyYEHHUU NPUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U
ABJICHUI; YMEHHME pacllO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
YMEHUE MPUBOAUTH IIPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUMCKON U MUPOBOU
MaTEMAaTUYECKON HAYKHU.

Ilpogpeccuonanvnasn HANPAaeIeHHOCMb yuebnou OUCYUNIUHDL
«Mamemamuxka) o0ecnieurBaeTCs MOCPEJACTBOM pEIIECHUS 3a]lay, CBSI3AHHBIX C
MPUMEHEHUEM  MaTEeMaTUKH B  [OBCEJHEBHOM JKM3HM M  JIEATEIbHOCTH
npodeccuoHana.



[IpeacraBieHusi 00 OCHOBHBIX M CBSI3AHHBIX C HUMHM TMOHSTHUSAX, U3y4YaeMbIX B
paMKax Kypca: uucie (BEJIMYMHE), PABEHCTBE, HEPABEHCTBE, (MATEMaTUUYECKOM)
OTHOIIICHUH, 4YHUCIOBOM (apu(METHUYECKOM) M alreOpanvyeckoM BBIPAXKECHUH,
dbopMyIe, TOXKAECTBE, ypaBHEHWHU, CHUCTEME ypaBHEHHWW U HEPABEHCTB, (YHKIUH,
rpaduke GYHKIUH, TE€OMETpUYECKUX (UTypax Ha MJIIOCKOCTH U B TMPOCTPAHCTBE,
AJIEMEHTaX KOMOWHATOPWUKH, CTATUCTUKA U TEOPUU BEPOSITHOCTEH HEOOXOIUMBI
KKJIOMY CIIEHHAATTUCTY.

YcBoenne 00001IEHHOTO aNTrOpUTMa pelieHus 00 MaTeMaTHuecKon 3a1auu
(aHayM3 ycOBHM, BBISIBIEHHUE OrPAHMYEHUMN, MOCTAHOBKA BOIPOCOB, OIpPEACIICHUE
MOCJIEIOBATENbHOCTA JCHCTBUA — OTaloOB BBIYMCICHUN, J10KAa3aTENbCTBA WU
MOCTPOEHUS, TPOBEpKa TMOJYYEHHOro pe3ylibTara, O(OpMIICHHE HAaJeHHOIrO
pelieHusl Wi oTBeTa) M (OPMHUPOBAHHWE YMEHHUS OPUEHTHUPOBATHCS B CUTYallUH,
muddepeHpoBaTh BO3ZHUKAIOIIUE MPOOJIEMbl U TOCTABIICHHBIE 3a7a4M SIBIISIOTCS
11eJIbI0 00pa3oBaHus U HEOOXOAUMBIMU aTpuOyTaMu ClieliMaincTa — npodeccuoHana.

1.4. Koin4ecTBO YacoB HA OCBOEHHE MPOTrPaMMbl y4eOHOMH AUCHHUILIMHBI:
MakcumanbHOU yueOHOI Harpy3ku oOyuaromierocs: 252 Jaca, B TOM 4HCIIE:
00s13aTeNIbHOM ayTUTOPHOM yueOHO# Harpy3ku oOydaromierocs 234 yaca;
KoHncynbTanus oOyyvaromuxcs 6 4acos.

Ox3ameH 12 4gacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCILUILIMHBI

2.1. O0bem yueOHOI TUCHUIIMHBI M BUABI Y4eOHOH padoThI

Bupa yueOHoii padoThl
( B.T.4. MpoecCHOHAILHO-OPHEHTHPOBAHHOE CO/IePKAHHE)

O0BeM yacoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero mo nporpamMme JuCUHILTHHbI) 252
Oo6s13aTesibHAsA AyIMTOPHAsA yueOHAas Harpy3ka (Bcero) 234
B TOM YHCIIE:

JICKIIMH, YPOKHU 214
U3 HUX NpogecCcUOHaANIbHO-OPUEHMUPOBAHHOE COOEPHCAHUE 16
MPAKTUYECKHUE 3aHATUS 20
U3 HUX NpoghecCUOHAIbHO-0PUECHMUPOBAHHOE COOEPIUCAHUE 10

[IpomexyTounas aTrectanus B popme:

| cemectp - apyrue popmbl KOHTPOJS (CpeaHuit 0aml Mo TEeKyIIUM OLEHKaM
yCIEBAaEMOCTH )

Il cemecTp - SK3aMeH
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2.2 TemaTuyeckuii IJIaH U cogep:xkanue yueOHoi qucuumianabl O.03 MaremaTtuka

HanmenoBanme Conep:xxanue yueOHOTro MaTepHaJia, JadopaTopHble U MPAKTHYECKHE Oo0bem | YpoBenb | Koabl komnereHumi,
pa3aesioB u TeM 3aHSATHS, CAMOCTOSITEIbHAs padoTa 00y4yalouierocsi, Kypcopasi padora 4YacoB | OCBOEHMS ¢dopmupoBanmio
(mpoekT) (eciu npedycmompeHvl), NHbIE BUABI Y4eOHOH padoThI B KOTOPBIX
COOTBETCTBHMHU C Y4€OHBIM IVIAHOM (B.T.4. NMPO(ecCHOHATIBLHO- crmocoocTByeT
OPUEHTHPOBAHHOE CO/IEPIKAHME) 3JIeMEeHT
MPOrpamMMbl
1 2 3 4 B
1 cemecTp
Pazjen 1. IloBTOpeHHe Kypca MAaTEMATHKH OCHOBHOM IIKOJIbI 14 JInuHoCTHBIE,
Tema 1.1 Coaep:xxanue yueOHOro MaTepHuaJia 2 METaNpeIMETHBIE U
Lens n 3aja4y¥ | bazoBble 3HaHUSA M yMEHHs] MO MaTeMaTHKe B Mpo(ecCHOHANBbHON U B 2 1 OpeaMCTHBIC
MaTeMaTHuKu IIpYU | IOBCEIHEBHOM ACATSIBHOCTH. KOMIICTCHIIMH B
OCBOEHUU CHELMAIBHOCTU COOTBETCTBHUU C
Tema 1.2 Copnepxxanue yuyeOHOro MmaTepuaJia 2 ®I'OC cpennero
Uucna wu  BbluuCHCHUA. | JICHCTBUS  HaA  TOJOKUTEIBHBIMH W OTPUIATCIILHBIMH  YHCJIAMH, 2 1 o0urero obpazoBanus,
BI)Ipa)KeHI/ISI U | OOBIKHOBEHHBIMA U HAECITHYHBIMU I[pO6$IMI/I. JleicTBUSI CO CTENEHSIMH, YTBECPKACHHOTO
npeoOpa3oBaHUs (hOpPMYJIBI COKPAIIEHHOTO YMHOKEHUS IpHUKa30oM
Tema 1.3. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE 2 MunmucrepcTsa
I'eomeTpus Ha TUIOCKOCTH | Buabl miiockux GuUryp u ux Iiomiaib. 2 1 00pa3oBaHus U HAYKH
[TpakTUKO-OpHUEHTUPOBAHHBIC 33/1a4U B KYpCE T€OMETPUH Ha MJIOCKOCTH P® ot 17.05.2012
Tema 1.4 Copepxxanue yuyeOHOro MmarepuaJia 2 No 413
ITponienTHble BeuMCaeHus | [IpocThie MPOIEHTHI, pa3Hble crtocoObl X BhIUMCIECHHUs. CII0KHBIC IPOIICHTHI 2 1
Tema 1.5 Coaep:xxaHue y4eOHOIro MaTepuaJia 2
YpaBHenus U HepaBeHCTBA | JIuHelHbIe, KBaJIpaTHbIC, IPOOHO-IMHEHHBIC YPAaBHEHHS U HEPABCHCTBA 2 1
Tema 1.6 Coaep:xxaHue y4eOHOIro MaTepuaJia 2
Cucrembl ypaBHeHuUH U | CriocoObl peUICHHs CHCTEM JHHEWHBIX ypaBHeHHH. CUCTEMbI HEJMHEHHBIX 2 1
HEPABEHCTB ypaBHeHUH. CHCTEMBbl HEPABEHCTB
Tema 1.7 Copepxxanue yueOHOro MmarepuaJia 2
BxoaHoit KOHTpPOJIB IIpakTuyeckoe 3ansaTue Ne 1 Brruncnenus u npeodpazoBanusi. Y paBHEHUS U 2 2
HepaBeHCTBA. ['eoMeTpus Ha MIIOCKOCTH
Paznea 2 IlpsiMble M JIOCKOCTH B IPOCTPAHCTBE 14 JInuHoCTHBIE,
Tema 2.1. Copaepxxanue yueOHOro MmaTepuaJia 2 METaNpeIMETHBIE U
OCHOBHBIE IOHATHS [Ipeamer ctepeoMerpuu. OCHOBHBIE TOHSTUS (TOUYKa, MpsiMasi, IMJIOCKOCTD, 2 1 IIPEIMETHBIC
CTCPCOMCTPHH. npocTpancTBo). OcHOBHBIE akcHOMBI cTepeomeTpuu. llepecekaromuecs, KOMIECTCHIOWH B
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Pacnonosxenue npsMbIx u

napajulesibHble M CKpelluBalomuecs mnpsmbie. [Ipu3Hak u  CBOHCTBO

COOTBETCTBHH C

IJI0CKOCTEN CKpeuBarImuxcs npsaMbix. OCHOBHbIE MPOCTPAHCTBEHHBIC (PUTYPHI. ®I'OC cpennero
Tema 2.2. Conep:kaHue y4eOHOI0 MaTepuaa 4 o0uiero o0pa3oBaHus,
[Mapamnensnocts npaAMbIX, | [lapannensHbie npsmast u mwiockocts. Onpenenenue. Ilpusnak. CpoiicTBa (¢ 4 YTBEP>KIACHHOTO
OpsAMOM M IUIOCKOCTH, | J0Ka3zaresdbcTBOM). [lapamnensHbie 1miockoctu. Omnpenenenue. [Ipu3Hak. IIPUKA30M
IJI0CKOCTEN CaoiicTBa (¢ nokazatesnbeTBoM). Terpasap u ero aneMenTsl. [lapannenenunes Munucrepcrsa
u ero nnemMeHTbl. CBOWCTBA MPOTUBOIOJOXKHBIX TpaHEHd U JHUaroHajeu o0pa3oBaHMs ¥ HAYKH
napauenenunena. [locrpoenue ceuenunil. Pemenue 3amay.
Tema 2.3. Conep:kaHue y4eOHOIr0 MaTepuaa 2
[lepnieHIUKYISAPHOCTD [Tepnengukynsipublie npsmMble. [lapamienpHple npsMble, TEPIEHANKYIISIPHbIE K 2
IIPSIMBIX, IpsIMON U | Iuiockoctd. Ilpu3HaKk meprneHAMKYISIPHOCTH MNPSMOM U IIOCKOCTH.
IIJIOCKOCTH, TUIOCKOCTEN Hoxa3arenscrBo. Ilepnenaukynsap u HakioHHasA. llepneHnukyispHbie
110cKocTH. [Ipu3HaK nepneHanKyIspHOCTH IIIOCKOCTEN. JJokazaTenbCTBo.
PaccTosiHMs B IPOCTpaHCTBE
Tema 2.4. Coaep:xxanue yueOHOro MaTepuaJia 2
Teopema 0 Tpex | Teopema o Tpex mepneHAuKymspax. [lokazaTenbcTBo. YToa Mexay npsmMoi u 2
NIEPIICH IUKYIISIpax IJIOCKOCTBIO. YT0JI MEX/1Y MJIOCKOCTSIMU
Tema 2.5. IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME 2
[TapamensHele, AKkcHOMBI cTrepeoMeTpuu. llepneHAuKYyIIpHOCT, MHPSAMOW M IUIOCKOCTH, 2
NIEPIEHIUKYIISIPHBIE, NapajuleIbHOCTh  JIBYX  NPAMBIX,  NEPHEHAUKYISPHBIX  IUIOCKOCTH,
CKpEILLMBAIOIINECS NEePIEHAUKYISIPHOCTD ITUIOCKOCTEH. PacronoxkeHnne npsmMbIX U IJIOCKOCTEN B
IpsIMbIE IIPOCTPAHCTBE.
Tema 2.6. IIpodeccrnonaIbLHO-OPMEHTHPOBAHHOE COIEP:KAHUE 2
Pemrenne 3amau. Ilpsameie | [IpakTnyeckoe 3ansaTHe Ne 2 [IpsiMble 1 MIIOCKOCTH B TPOCTPAHCTBE 2
u IJI0CKOCTH B
IIPOCTPAHCTBE
Pa3nen 3. KoopauHaTbl 4 BEKTOPBI 14 JInuHOCTHBIE,
Tema 3.1 Copepxanue yuyeOHOro MmarepuaJia 4 MeTaIpeAMETHBIE U
JlekapTOBBI KOOpAMHATEI B | JlekapTOBBI ~ KOOpPIWHATHEI B MpOCTpaHCcTBe. [lpocreifmme 3amaunm B 4 NIPEIMETHBIC
IIPOCTPAHCTBE. KoopAuHaTax. PaccTosHue Mexay IByMs TOYKaMH, KOOPAMHATBHI CEpEAVHbI KOMIIETCHIIMH B
PaccrosiHne mMexny AByMs | oTpes3ka COOTBETCTBHH C
TOYKaMH. Koopaunarer ®I'OC cpennero
CEpEJIMHBI OTPE3Ka obmrero oopa3oBaHus,
Tema 3.2 Copepxxanue yueOHOro MmarepuaJia 6 YTBEPKAECHHOTO
Bexropsl B mpocrpancTse. | Bektopel B mpoctpancTBe. ClIOKEHHE W BBIYUTAHUE BEKTOPOB. Y MHOXKCHHE 6 IIPUKA30M
Yron Mexay BeKTOpaMmHM. | BekTopa Ha uymcio. Kowmmuanapueie BekTopbl. CKalsipHOE TNpOM3BEICHHE Munucrepcrsa

12




CxkansgpHoe Npou3BelICHUE
BEKTOpPOB

BEKTOpOB. Pa3zjokeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
Koopaunarsl BekTOpa, CKaJIpHOE MPOU3BEICHUE BEKTOPOB B KOOpJIMHATAX,

o0pa3oBaHMs ¥ HAYKH
P® or 17.05.2012

YTOJI MEXAYy BEKTOPaMH, YroJl MEXKIY HNPSMOUW U IUIOCKOCTBIO, YIOJI MEXIY Ne 413

IJIOCKOCTSIMU. Y paBHEHUE IJIOCKOCTH.
Tema 3.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE 2
[IpakTuko- KoopauHnatHas niockocTe. BelunciieHue pacCTOSHMM M IUIOIIAJAEH Ha 2
OpUEHTHUPOBAHHBIE 3aJa4M | MIOCKOCTH. KomnuecTBeHHbIE pacueThl
Ha KOOPJAMHATHOU
IJIOCKOCTH
Tema 3.4 Copnepxxanue yueOHOro MmarepuaJia 2
Pemenue 3a1a4. | [IpakTuuyeckoe 3ansitue Ne 3 KoopauHaTsl 1 BEKTOPBI 2
KoopauHatsl 1 BEKTOPBI
Pa3zpnen 4. OcHoBbI TpUroHOMeTpHH. TpUroHOMeTpHYecKHe (PYHKIIUH 26 JInaHoCTHBIE,
Tema 4.1 Copnepxxanue yueOHOro MmarepuaJia 2 MeTanpeaMETHbIE U
Tpuronomerpuueckue Pannannas wMepa yria. IIoBOpOT TOYKM BOKpYI Haudaja KOOPAMUHAT. 2 OpEAMCTHBIC
¢GyHkuun npousBonbHOro | OmpezeneHne CHHyca, KOCHHYCa, TaHMCHCa M KOTAHIeHCa. 3HAKH CHHYcCa, KOMIICTCHIIMH B
yria, ykcna. PaguanHas v | KOCUHyca, TaHI€HCA W KOTaHTE€HCa IO YEeTBEPTAM. 3aBUCHUMOCTb MEX.IY COOTBETCTBHH C
rpaaycHas Mepa yriia CHHYCOM, KOCMHYCOM, TAHTCHCOM M KOTAHI'€CHCOM OJJHOT'O M TOI'O JK€ yTJia ®I'OC cpennero
Tema 4.2 Cojep:xanue yueOHOTo MaTepuaJa 2 obmuiero oOpasoBaHusl,
OcHoBHbIE Tpuronomerpuueckue ToxkaecrBa. CHUHYC, KOCMHYC, TAaHI'€HC M KOTaHIE€HC 2 YTBEPKICHHOIO
TPUTOHOMETPUUIECKHUE YIJIOB O ¥ - 0.. POpMYyJIBI IPUBEICHUS IIPUKasoOM
TOXKJIECTBA. MunucrepcTBa
@DopMyJIbl IPUBEACHUS o0pa3oBaHMs U HAYKU
Tema 4.3 Cojepkanue yueGHOro MaTepuaIa 4 PO or 17.05.2012
Cunyc, xocunyc, tanrerc | CyMmma W pasHOCTh cuHycoB. CyMMa M pa3HOCTh KOcHMHYycOB. CHHyC U 4 Ne 413
CYMMBI M DPa3HOCTH JBYX | KOCUHYC JABOHHOro yria. ®opmynsl mojoBuHHOro yria. [IpeoOpazoBanus OK-01, OK-02,
YIJIOB CYMMBI TPUTOHOMETPUYECKUX (DYHKIMI B MPOM3BENCHHUE M IPOU3BEICHHS B OK-03, OK-04,
Cunyc U KOCHHYC | cyMMy. BplpakeHHe TpUrOHOMETpHYECKHMX (YHKIMA yepe3 TaHIeHC OK-05, OK-06,
OBOWHOrO yryia. GopMyJIbl | IOJIOBUHHOTO apryMeHTa. [Ipeo6pa3zoBanust MIPOCTENIINX OK-07
IIOJIOBUHHOTO yIJla TPUTOHOMETPUUECKUX BBIPAKEHUN
Tema 4.4 Coaep:xxaHue y4eOHOIro MaTepuaJia 2
@Oynkuuy, uX CBOMCTBA. | OOMacTb ONpeneNeHnuss M MHOXKECTBO 3HaueHuH QyHkuumil. YETHOCTS, 2
CrniocoOsl 3aJ1aHusl | HEeYETHOCTD, IEPUOIUYHOCTh PyHKIMHA. CriocoObl 3a1aHus QyHKIUI
byHKIMI
Tema 4.5 Coaep:xxaHue y4eOHOro MaTepuaJia 2
Tpuronomerpudeckue OO6nacTp ompefeneHUs M MHOXKECTBO 3HAYEHHMH TPUTOHOMETPHUYECKHX 2
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(yHKIMHM, WX CBOWCTBA M
rpaduKu

GynkuiA. YETHOCTH, HEYETHOCTH, MEPHUOTUMYHOCTH TPHUTOHOMETPHUCCKHX
¢ynkumii. CBolicTBa u rpaduku QyHKIMA Y = COS X, Yy = Sin X, ¥ = tg X,
y = ctg X.

Tema 4.6 Copnepxxanue yueOHOro MmarepuaJia 2
ITpeoOpa3oBanue Cixatue u pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKITHA. 2
rpaduKoB [TpeoOpaszoBanue rpauKOB TPUTOHOMETPUIECKUX (PYyHKITHIA
TPUTOHOMETPUUYECKUX
byHKIMI
Tema 4.7 Conep:kaHue y4eOHOI0 MaTepuaa 2
Onucanue Hcnonp3oBanue CBOICTB TPUTOHOMETPUUECKUX byHkunit B 2
IIPOU3BO/ICTBEHHBIX npodecCHOHANBHBIX 3aa4ax
IIPOLIECCOB C  MOMOILBIO
rpadukoB QyHKIHMI
Tema 4.8 Coaep:xaHue yueOHOIro MaTepuaJia 2
ObpatHbie OO6patHbie TpuronoMerpuueckue GyHkuu. Mx cBoiictBa u rpaduku 2
TPUTOHOMETPUUECKUE
GyHKIHIH
Tema 4.9 Coaep:xaHue yueOHOIro MaTepHuaJia 4
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEeHHUe tg X = a, ctg X = a. 4
YPaBHEHHs M HEPABEHCTBA | PereHne TPUTOHOMETPUYECKHX YPaBHEHHH OCHOBHBIX THUIIOB: MPOCTEUIINE
TPUTOHOMETPUYECKUE YPABHEHMs, CBOJAIIMECS K KBaJpaTHBIM, pEIIAeMble
pa3ioKeHueM Ha MHOXKHUTEIHN, OAHOPOIHBIE.
[TpocTeiiimne TPUroHOMETPUUECKUE HEPABEHCTBA
Tema 4.10 Copepxxanue yuyeOHOro MmarepuaJia 2
Cucremsl CucreMsl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUN 2
TPUTOHOMETPUYECKHUX
yYpaBHEHUH
Tema 4.11 Copepxxanue yuyeOHOro MmarepuaJia 2
Pemenne 3amad. ocHoBHI | [IpakTHYecKoe 3aHATHE Ne 4 OcHOBBI TPUTOHOMETPHH. 2
TPUTOHOMETPHH. Tpuronomerpuueckue GyHKIUU
Tpuronomerpuueckue
byHKIUN
Paznen 5. KomnjiekcHbIe YU CIa 6 JImgHOCTHEIE,
Tema 5.1 Copepxxanue yueOHOro MmarepuaJia 4 MeTalpeAMETHBIE U
KommiekcHble uncna [TonsiTue kKomIuiekcHoOro yncia. ConpshkeHHbIe KOMIUIEKCHbBIE YHCIa, MOIYJIb 4 NPpCAMCTHBIC

U aprymMeHT KOMIUJIICKCHOT'O YHCJIa. d)opMa 3allMCHl KOMIIJICKCHOIo 4ucjia

KOMIICTCHIIMHU B
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(reomeTpuyecKasi, TPUTOHOMETpPHYECKas, anredpandeckas). ApudMeTnaecKkue

COOTBETCTBHH C

NEUCTBUS C KOMILIEKCHBIMHU YUCIIAMHU ®I'OC cpennero
Tema 5.2 Conep:kaHue y4eOHOIr0 MaTepuaJa 2 o0uiero o0pa3oBaHus,
[Ipumenenue BeinosHeHMEe pacdyeToB € NOMOULIBIO KOMIUIEKCHBIX uwMcen. [Ipumepsl 2 YTBCPXKACHHOI'O
KOMIUIEKCHBIX YHCEI MCIOJIb30BAaHUsI KOMIUIEKCHBIX YHCell IIPUKA30M
MunucrepcTsa
o0pa3oBaHMs U HAYKU
Pa3znea 6. IlpousBoanasi yHKiumn, ee npuMeHeHHe 28 JInunocTHbIE,
Tema 6.1 Copnepxxanue yueOHOro MmarepuaJia 2 MeTalpeAMETHBIE U
[TonsiTHe IPOU3BOIHOM. OnpezneneHue YUCIOBOW IOCIENOBATENIBHOCTH M CHOCOOBI €€ 3aJaHMs. 2 IIpeIMETHBIC
@opmyJIbl U ITPaBUIIA CBoiicTBa UHMCIOBBIX ToOcieqoBaTeNbHOCTEH. Ompeaenenue  mpenena KOMIICTCHIINH B
auddepeHIpoBaHUS IIOCJIEI0BATENbHOCTU. Briunciienne npenenos nocienosarenbHocrei. Ipenen COOTBETCTBHH C
¢ynkuun Ha OeckoHeuHoctH. Ilpemen ¢ynkmum B Touke. Ilpupamenue ®I'OC cpennero
aprymenTta. llpupamenue ¢yHkunu. 3anaud, OPUBOAALIME K IOHATHIO o0miero oOpa3oBaHus,
npous3BogHOW.  OmnpenesneHne  NPOU3BOAHOW.  AJITOPUTM  OTBICKAHMS YTBEPKIACHHOIO
IIPOU3BOJHOU IIPUKA30M
Tema 6.2 Copnepxxanue yueOHOro MmaTepuaJia 2 Mununcrepcrsa
[IpousBoaubie cymMMmbl, | @opmynsl quddepenuuposanus. [Ipasuna quddepenurpoBanus 2 00pa3oBaHUsI X HAyKH
pPa3HOCTH  IPOU3BENEHUS, P® or 17.05.2012
YacTHOTO Ne 413
Tema 6.3 Conepsxanne y4eGHOro MaTepuaJia 2 OK-01, OK-02,
ITpousBoaHbIe Onpenenenue cinoxkHoi (QyHkumu. IIpoM3BOAHAS TPUTOHOMETPHYECKUX 2 OK-03, OK-04,
TPUIOHOMETPHYECKHUX ¢ynkuuii. [Ipou3BoaHas CIOKHOM QyHKIUK OK-05, OK-06,
¢ynkuuii.  IIpousBoaHas OK-07
CII0KHOU (DYHKIIUU
Tema 6.4 Copepxanue yuyeOHOro MmarepuaJia 2
[TonsTne 0 | [lonarue HenpepriBHOH (pyHKIMKU. CBOMCTBa HenpepbiBHON (yHKIMU. CBA3b 2
HENPEPBIBHOCTU (QYHKIMH. | MEXKIY HEMPEPHIBHOCThIO M IH((HEepeHIUpyeMOCThI0 (GYHKIIMA B TOYKE.
MeTto nHTEpBaJIOB AJNTOpPUTM pelIEHUs] HEPABEHCTB METOJJOM HHTEPBAJIOB
Tema 6.5 Coaep:xxaHue y4eOHOIro MaTepuaJia 2
I'eomerpuueckuii u | 'eoMeTpuyeckuii CMBICT MPOU3BOAHOM (YHKIMU — YriIoBOH Ko3(dduimeHt 2
buznueckuit CMBICT | KacaTelbHOM K Tpaduky (yHKIMHM B TOYKE. YpaBHEHUE KacaTelIbHOW K
IIPOU3BOIHOM rpa¢uky GYHKIMH. AJTOPUTM COCTAaBJICHHS YpaBHEHHUS KacaTeJIbHOM K
rpaduxy pynkuuu y=f(x)
Tema 6.6 Copepxxanue yueOHOro MmarepuaJia 2
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DuU3NYECKH cMbIci | Pu3nueckuii (MEXaHMYECKUI) CMBICI MPOU3BOIHON — MTHOBEHHAsT CKOPOCTh 2
MIPOU3BOAHOMN B | B MOMEHT BpemeHHu t: v =S’ (t)
podecCHOHATIBHBIX
3aj1a4ax
Tema 6.7 Conep:kaHue y4eOHOT0 MaTepHuaJia 4
MounotonHOCTh GyHKIMU. | Bo3pacTanue u yObiBaHHE (YHKIIUH, COOTBETCTBHUE BO3PACTAHUS M YOBIBAHUS 4
Touku skcTpemyma (GyHKIMU 3HAKy Hpou3BOJHOW. IIoHATHE NMPOM3BOJHON BBICIIErO MOPSIKA,

COOTBETCTBUE 3HAKa BTOPOHM MPOM3BOAHON BBINYKJIOCTH (BOTHYTOCTH)

¢GyHKUMHM Ha oOTpe3Ke. 3agayd Ha MakCUMyM M MHHUMYM. [lonstue

ACHMIITOTBI, CITOCOOBI MX OTpEAEICHUs. ANTOPUTM HCCIIeAOBAaHMS (PYHKIUU U

HOCTpOeHUs ee TIpaduKa C TOMOLIbI HPou3BOAHOW. JpoOGHO-nuHeiHas

byHKIMS
Tema 6.8 Coaep:xxanue yueOHOIro MaTepHuaJia 4
Hccnenopanue Gynkuuii u | MccnenoBanue GpyHKINE HA MOHOTOHHOCTD M TIOCTPOCHHUE TPA(HUKOB. 4
IOCTPOCHHE IpaHUKOB
Tema 6.9 Coaep:xaHue y4eOHOIro MaTepHuaJia 4
HauGonpmiee u | HaxoxneHnue HanOoIbIIero 1 HAMMEHbLIEro 3HaYeHUH (PyHKIUN, TOCTPOEHUE 4
HauMEHbIIIee 3HA4YEHUs | Tpa)IKOB MHOTOWICHOB C HCIOJB30BAHUEM alllapaTa MaTeMaTHYEeCKOTrO
byHKIIUU aHayM3a
Tema 6.10 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2
Haxoxnenne Haumensbiiee n Hanbosnblee 3HaueHne GyHKIUU 2
ONTHMAJIBHOTO PE3yJIbTaTa
C MOMOUIBIO NPOU3BOTHOMN
B [TPAKTUYECKHX 3aJa4ax
Tema 6.11 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
Pemenue 3agau. | [lpakTuyeckoe 3anaTue Ne 5 IlpousBonHast GpyHKIMM, ee TpUMEHEHHE 2
[IpousBonHas  ¢QyHKIUWH,
€€ IPUMEHEHHE

2 cemecTp

Paznen 7. MHOTOrpaHHMKH M TeJ1a BPALLCHUS 36 JInuHoCTHBIE,
Tema 7.1 Copaepxxanue yueOHOIro MaTepuaJia 2 MeTanpeaIMeTHbIEe U
Bepmunsl, pebpa, rpanu | [lonstie MHOrorpaHHuka. Ero sieMeHTbI: BepLIMHBI, pebpa, TpaHH. 2 peIMETHBIC
MHOT'OT'PaHHUKA [wnaronane. Ceuenne. BolTykiible M HEBBITYKJIBIE MHOTOTPaHHHUKH KOMIICTCHIINY B
Tema 7.2 Copepxxanue yueOHOro MmarepuaJia 2 COOTBETCTBHH C
[Ipusma, ce | [lonsstue npusmbl. Ee ocHOBaHMs M OOKOBbIE TIpaHu. BbicoTa HpU3MBIL. 2 ®I'OC cpensero

COCTaBJIAIOIINE, CCUCHUC.

[Ipsimas n HaksoHHasA npusma. [IpaBunbHas npusma. Ee ceuenue

o0rmiero oOpa3oBaHus,
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[Ipsmass u mnpaBwiIbHAA

MIPU3MBI
Tema 7.3 Conep:kaHue y4eOHOIr0 MaTepuaJa

[Tapannenenunen, KyO. | [Tapamienenumnen, CBOWCTBA MPSAMOYTOJBHOTO —Mapajuieienuneaa, Kyo.
Ceuenue KyOa, | Ceuenue Ky0a, mapayiesenurena

napajuiejenueaa

Tema 7.4 Conep:kaHue y4eOHOIr0o MaTepuaJa

[Tupamupa, ee | [lupamuna u ee snementsl. Ceuenune nupamuabl. [IpaBunbHas nupamujaa.

COCTaBJIAIOLINE, CEUYCHUE.
IIpaBunbHass  nupammia.
YcedyenHas nupamuaa

VYceuennas nmupamMujia

Tema 7.5

Coaep:xxaHue yueOHOIro MaTepHuaJia

BbokoBas u noaHas | [Tnomans 60k0BOM U MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIbI

MOBEPXHOCTH IPU3MBI,

TTUPAMHU/IBI

Tema 7.6 Coaep:xaHue y4eOHOIro MaTepHuaJia

Cummerpuss B KyOe, | CHMMETpHUSI OTHOCHTEILHO TOYKH, MPSIMOM, miockoctd. CuMmeTpus B KyoOe,
napajuiesienunese, napajuiesenunesie, npusMe, Iupamuie

pu3Me, MUpamMue

Tema 7.7 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE

ITpumepsr  cummerpuii B | CUMMETpUs B IPUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY

npodeccun

Tema 7.8 Coaep:xxaHue yueOHOIro MaTepuaJia

[TpaBuibHbBIE [Tonsatne  mpaBWIBHOTO  MHOrorpaHHuka.  CBOHCTBA  NpPaBMIIBHBIX
MHOTOTPaHHHKH, UX | MHOTOTPAaHHHUKOB

CBOMCTBA

Tema 7.9 Coaep:xxaHue yueOHOIro MaTepuaJia

Hunuamp, ero | Hununaap u ero snementsl. CeueHune MUIUHIPA (MapajuleIbHOE OCHOBAHUIO U
cocrapstonie. Cedenue | ocum). Pa3BepTka muimuHapa

IWIMH]IpA

Tema 7.10 Coaep:xxaHue y4eOHOIro MaTepuaJia

Konyec, ero | Konyc u ero snemeHtsl. CeueHue KoHyca (IapajuleIbHOE OCHOBAaHUIO U
cocrapisrone. CedeHMe | mpoxosiee Yepe3 BepIInHy ), KOHMYecKre ceueHus. Pa3BepTka KoHyca
KOHYyca

Tema 7.11 Coaep:xxkaHue y4eOHOro MaTepuaJia

Y ceueHHbII KOHYC. | YceuenHblii koHyc. Ero obpasyromas 1 BeicoTa. CeueHne yceueHHOro KOHyca

YTBEP>KICHHOTO
MIPUKa30M
MunucrepcTBa
o0pa3oBaHMs U HAYKU
P® ot 17.05.2012
Ne 413
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Ceuenue YCEUYEHHOI0

KOHyca

Tema 7.12 Conep:kaHue y4eOHOIr0 MaTepuaJa 2

[lap u chepa, ux ceuenus | llap u chepa. Bzaumuoe pacrnonoxerue cheps u mwiockoctu. CeueHne mapa, 2
chepbl

Tema 7.13 Copnepxxanue yueOHOro MmarepuaJia 4

ITonarue o6 oowveme tena. | [Toustue 06 obbeme Tema. OObeM Kyba © IPSIMOYTOJBHOTO 4

OTHollreHne 00beMOB | mapautenenumneaa. O0beM Npu3Mbl W UIHHAPA. OTHOIIEHHE O00BEMOB

MOI00HBIX TEJ MOJI00OHBIX TeJ.

Tema 7.14 Copnepxxanue yueOHOro MmarepuaJia 2

O6bembl  u  muomanu | O6beMsl EpaMuIbl U KoHyca. O0beM mmapa. ILmormaam moBepXHOCTEH Te 2

ITIOBEPXHOCTEH TN

Tema 7.15 Coaep:xxaHue yueOHOIro MaTepuaJia 2

KoMmOunamuun KoMOuHamu reoMeTpuIecKux Tej 2

MHOTOTPAaHHUKOB M Tl

BpALLCHUS

Tema 7.16 Coaep:xaHue yueOHOIro MaTepuaJia 2

I'eomerpuueckue Hcnonp30BaHrne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAIICHUS B MTPAKTHKO- 2

KOMOMHALIMY HA NIPAKTUKE | OPUCHTHPOBAHHBIX 3a/1a4ax

Tema 7.17 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COCP/KAHME 2

Pemenne 3agad. | [IlpakTuyeckoe 3ansaTue Ne 6 MHOTOrpaHHUKH U TeJIa BPAICHHS 2

MHOrorpaHHuKM W Teja

BpAICHHS

Pazpnea 8. IlepBooOpa3Hasi GyHKIMH, ee IPUMEHEHHE 12 JInuHoCTHBIE,

Tema 8.1 Copaepxxanue yueOHOro MmarepuaJia 2 MeTanpeaMeTHbIE U

ITeppooOpasHas QyHKIMH. | 3amaya O BOCCTAHOBICHHWHM 3aKOHA JBH)KCHHS [0 HM3BECTHOW CKOPOCTH. 2 IpeIMETHBIC

I[Ipasmia Haxoxaenus | [lonsitue wuHTerpupoBanus. (O3HaKOMJIEHWE C TOHATHEM MHTerpajia u KOMIICTCHIIUH B

MepBOOOPA3HBIX nepBooOpazHoit ans  ¢yHkuuu  y=f(x). Pemenue 3amau Ha  CBsA3b COOTBETCTBHUH C
IeEpBOOOPA3HON M €€ MPOU3BOHOM, BEIYUCIIEHHE TIEPBOOOPA3HOM JUIs JTAHHOM ®I'OC cpennero
¢ynkuuu. Tabmuma QopMmyn A HaXoXAECHUS NepBOOOpa3HbIX. M3ydeHue o0riero oOpa3oBaHus,
MpaBuJjIa BRIYMCIECHUS TEPBOOOPa3HON YTBEPKJIEHHOTO

Tema 8.2 Coaep:xaHue yueOHOT0o MaTepHaJia 2 IIPUKa30M

IInomans KpUBOINMHEWHOM | 3amaun, MPUBOIAIINE K TIOHATHIO OMPEIEIICHHOTO HHTETpaia — O BHIYUCICHUH 2 MunucrepcTBa

Tpalenuu. @opmyiia | TUIOmAAM KPUBOJIMHEWHOW Tpamenud, O TepeMenieHnd To4ku. [loHsTne 00pa3oBaHNs ¥ HAYKH

Herorona — JleitOauna

ONPEACNIEHHOTO HMHTErpaja. I'eomeTrpuyeckuit u (U3HUECKUNH CMBICT

onpeneneHHoro uHTerpaita. opmyna Herotona— JleiiOnuia

P® ot 17.05.2012
Ne 413
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Tema 8.3 Conep:kaHue y4eOHOI0 MaTepuaJa 2
Heonpenenennslii u | [loHsiTHE HEONpeIeIeHHOTO HHTErpaa 2
olpeieNIeHHbIA HHTErPaJIbl
Tewma 8.4 Coaep:xxaHue yueOHOIr0o MaTepuaJia 2
[Tonstue 00 | 'eomMeTpUYECKHUiT CMBICIT ONPEIETICHHOIO HHTErpaia 2
OIIpEICIEHHOM HHTErpaie
KakK oI
KPHUBOJIMHEWHOM Tpanenun
Tema 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE 2
OmnpeneneHuplii uHTErpan | ['eomerpuueckuil CMbICH ompenelieHHOro uHrerpana. ®opmyna HerooroHa - 2
B KHU3HU JleitOnuna. Pemienue 3amady Ha TpUMEHEHWE HHTErpaja JUisl BbIYHUCICHHS

(bu3MYECKUX BEJIMYMH U IUIOIIA e
Tema 8.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE 2
Pemenue 3aga4. | [IpakTnuyeckoe 3ansitue Ne 7 [lepBooOpasHas pyHKIMHU, €€ TPUMEHEHHE 2
[TepBoobOpasnas ¢GyHKIUH,
ee MPUMEHEHHE
Pa3znen 9. Crenenn u kopHu. CreneHHasi QyHKUMs 14 JInuHocTHbIE,
Tema 9.1 Coaep:xanue yueOHOro MaTepHuaJia 2 METaNpeIMETHBIE U
Crenennas ¢QyHkuus, €€ | [[oustue KOPHS N-OW CTENEHH U3 IEUCTBUTENILHOIO uncaa. OyHKIUU y = Vx 2 OpEAMCTHBIC
CBOMCTBA ux cBoicTBa U rpaduku. CBoiicTBa KOpHS N-0il cTeneHu KOMIICTCHITMHN B
Tema 9.2 Copep:xkanue yueOHOIro MaTepuaJa 2 COOTBCTCTBHH C
[peoGpaszoBanue [TpeoGpa3oBaHue HPPAIIMOHATBHBIX BBIPAKCHUI 2 PTOC cpenmero
BBIPAKEHUM C KOPHAMHU N- o0mero 0bpazoBaHus,
Ol CTENEeHN YTBEPXKIACHHOIO
Tema 9.3 Coaep:kanue y4e0HOro MaTepuaJjia 4 [pUKasoM
CeoiictBa  cremeHd ¢ | [loHATHe CTemeHM C JOOBIM palMOHAIBLHBEIM IMoOKazaTeneM. CTeleHHbIe 4 Munncrepcrsa
paIMOHAIBHBIM (GyHKIMM, UX CBOMCTBA U TpauKu 00pa3oBanys 1 HAYKH
NENCTBUTEILHBIM P® or 17.05.2012
MOKa3aTeJsIMU Ne 413
Tema 9.4 Coaep:xxanue yueOHOIro MaTepuaJia 4 OK-01, OK-02,
Pemenne PaBHOCHJIBHOCTD MPpPALMOHAJIBHBIX YPABHEHUN M HEPABEHCTB. MeToabpl HMX 4 OK-03, OK-04,
HppaIlMOHATEHBIX peuieHus. Pemenne nppaoHabHBIX YPaBHEHUH U HEPAaBEHCTB OK-05, OK-07
ypaBHEHHH U HEPABEHCTB
Tema 9.5 Copepxxanue yuyeOHOro MmarepuaJia 2
Crenenu u KopHH. | Onpenenenue creneHHod ¢yHkuuu. Vcnonbp3oBaHue ee CBOWMCTB Ipu 2

CrenenHast GyHKIUS

PCHICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB
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Paznen 10. [loka3aTenbHast pyHKIUSA 16 JlnuHoCcTHBIC,
Tema 10.1 MeTalpeAMETHBIE U
[TokaszatenpHas GyHkuus, | Comepkanne yuedOHOro MaTepuaJia 6 IIPEIMETHBIC
¢e CBOMCTBA Crenenb ¢ IPOU3BOJBHBIM JACHCTBUTEIbHBIM IIOKa3zareneM. OmpeneneHue 6 KOMIICTCHIIMH B
noka3aTeabHOH (yHKUMM, ee cBoiictBa M rpaduk. 3HAKOMCTBO C COOTBETCTBUHU C
OpUMEHEHHEM  TIOKa3aTenbHOH  (QyHKuuu. PemeHune  mokasaTenbHBIX ®I'OC cpenuero
ypaBHEHUH (PYHKIIMOHAJIBHO-TPAQHUECKUM METOIOM o0iero oopa3oBaHus,
Tema 10.2 Copnepxxanue yyeOHOro MmarepuaJia 4 YTBEPKIACHHOIO
Pemienne mnokxasaTtenpHbIX | PemieHne moka3aTelbHBIX ypaBHCHHH METOJOM YPAaBHHUBaHUS IOKa3aTeleH, 4 IIPHKA30M
YPaBHEHMH U HEPABEHCTB | METOJIOM BBEJCHUS HOBOH MEpeMeHHOH, (PyHKIMOHAIBHO-TpadUIECKUM Mununcrepcra
MeTo0oM. Pelienne nokasareabHbIX HEPABEHCTB 00pa3oBaHus U HAYKH
Tema 10.3 Coaep:xxanue yueOHOro MaTepuaJia 4 P® or 17.05.2012
Cucrembl NOKa3aTeNbHBIX | PellieHne cucTeM rmoka3aTeibHbIX YPaBHCHUI 4 Ne 413
ypaBHEHUH
Tema 10.4 Coaep:xxaHue yueOHOIro MaTepHuaJia 2
Pemenue 3agad. | [lpakTudeckoe 3ansaTue Ne 8 [TokasarenbHas QyHKIMA 2
[Toka3zarenpHas QyHKIHS
Paznen 11. Jlorapudgmpl. Jlorapudpmmuyeckas GpyHkuus 22 JInaHoCTHBIE,
Tema 11.1 Copnepxxanue y4eOHOro MmaTepuaJia 4 MeTalpeAMETHBIE U
Jlorapupm yucha. | Jlorapudm uncna. JlecATHUHBIN U HATYpabHBINA JOrapu(Mbl, YUCIIO € 4 NIPEIMETHBIC
JecsaTuuHbIi " KOMIICTESHIINH B
HaTypaJbHBIN JOrapu(MbI, COOTBETCTBHH C
YHCIIO € ®I'OC cpennero
Tema 11.2 Copep:xkanue yueOHOIro MaTepuaJa 4 o0riero oOpa3oBaHus,
CoiicTa jorapudmos. CgoiictBa norapudmon. Onepanus 10rapupMUpoBaHUs 4 YTBEPKIIEHHOT O
Onepanus IIPUKA30M
Jorapu@MUpoBaHUs MunucrepcTBa
Tema 11.3 Copepxanue yuyeOHOro MmarepuaJia 2 00pa3oBaHMs U HAYKU
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS M €€ CBOMCTBA 2 P® or 17.05.2012
GdyHKIHUS, €e CBONCTBA Ne 413
Tema 11.4 Coaep:xxaHue y4eOHOIro MaTepuaJia 4
Pemenue [Tonsitue norapudmuueckoro ypaBHeHus. Onepaius MOTeHUUpOBaHUS. Tpu 4
JorapupMUUECcKUX OCHOBHBIX METOJIa peleHus JJorapu(pMUIECKUX YpaBHEHHH: (yHKIIMOHAIBHO-
YPAaBHEHMI U HEPABEHCTB | rpadUvYecKuid, METO IOTSHIIMPOBAHUS, METO/I BBEICHHSI HOBOI TIEpEMEHHOI.
Jlorapugmuueckiue HepaBeHCTBA
Tema 11.5 Coaep:xxkaHue yueOHOro MaTepuaJia 4
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Cucrembl AJnroput™m peleHus CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTH 4

JorapupMUUECKUX Jorapu(pMHUECKUX YpPaBHEHUN 1 HEPABEHCTB

YpaBHEHUU

Tema 11.6 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COJIeP/KAHME 2

Jlorapugwmsl B npupoae U | [Ipumenenune sorapudma. Jlorapubmuueckas coupaib B mnpupone. Ee 2

TEXHHUKE MaTeMaTUYECKHUE CBOMCTBA

Tema 11.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE 2

Pemenue 3agad. | [lpakTnyeckoe 3ansaTue Ne 9 Jlorapudmel. Jlorapupmuueckas GyHkuus 2

Jlorapudmer.

Jlorapudmuaeckas

byHKIHS

Pasjnen 12. MHuoxkecTBa. JjieMeHThbl Teopuu rpagos 8 JlumunocTtHbIE,

Tema 12.1 Coaep:xxanue yueOHOro MaTepuaJia 2 METaNpeIMETHBIE U

MHosxecTBa [Tonstue MuoxkectBa. IlonmMHoxkecTBO. Onepauy ¢ MHOXKECTBaMHU 2 IIPEIMETHBIC

Tema 12.2 Copnepxxanue y4eOHOro MmaTepuaJia 2 KOMIICTCHIIMH B

Onepanuu ¢ Omnepaiuu ¢ MHOKecTBaMU. PerieHue npukiaaHbixX 3a1a4 2 COOTBCTCTBHU C

MHOKECTBaMU ®I'OC cpennero

Tema 12.3 Coaep:xxanue yueOHOro MaTepuaJia 2 obmiero oopasoBaHus,

I"padbt [Tonstue rpada. CsizHbI rpad, 1epeBo, IUKI rpad Ha IIOCKOCTH 2 YTBCPXKICHHOIO

Tema 12.4 Copepxxanue yuyeOHOro MmarepuaJia 2 IIPUKa30M

Pemenne 3agad. | Onepauun ¢ MHOXecTBamu. OMNKCaHHE PEaJbHBIX CHTYallUil C MOMOIIBIO 2 Munucrepersa

MmuoxectBa, I'pagpl ¥ ux | MmHOXecTB. [IpMeHeHHe rpadoB K PEIICHUIO 33124 00pa3oBaHHA U HAYKH

IPUMCHEHHE P® or 17.05.2012
Ne 413

Pasnea 13. D1eMeHTbl KOMOMHATOPHKH, CTATHCTHKH M TEOPHH BEPOATHOCTEH 14 JInynoctHsble,

Tema 13.1 Copnepxxanue yueOHOro MaTepuaJa 2 MeTanpeaMeTHbIE U

OcHoBHbIE nousATus | [lepecTraHOBKH, pa3MeNIeHHs, COUYSTAHUS 2 IIpeIMETHBIE

KOMOMHATOPUKHU KOMIIETEHIIUH B

Tema 13.2 Copaepxxanue yueOHOro MmaTepuaJia 2 COOTBETCTBUU C

CoObiTHE,  BeposATHOCTH | COBMECTHBIE M HECOBMECTHBIE COOBITHSA. T€OpEMBI O BEPOATHOCTH CyMMBI 2 ®I'OC cpeanero

coObiTus. CrnokeHHe W | COOBITHH. YCJIOBHAas BEPOSTHOCTh. 3aBHCHUMBIC M HE3aBHCHUMBIC COOBITHS. obmuiero oOpasoBaHusl,

YMHOXKEHUE BEPOATHOCTEN | TeopeMbl 0 BEpPOSITHOCTU IPOU3BEACHUS COOBITHI. YTBCPKACHHOTO

Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 2 NpUKa30M

BepositTHOCTB B | OTHOCUTENbHA  YacToTa  COOBITUS, CBOMCTBO €€  YCTOWYHMBOCTH. 2 Munncrepcrsa

npodeccuoHambHbIX Craructuueckoe omnpezaeneHne BeposiTHOCTH. OlieHKa BEpOSITHOCTH COOBITUS 00pa3oBaHNs ¥ HAYKH

3a7ayax P®d or 17.05.2012
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Tema 13.4 Coaep:xaHue y4eOHOro MaTepuaJa 2 Ne 413

HuckperHas  ciydaiHas | Buner  ciydaiineix  BenmuuuH. OmpeneneHune  TUCKPETHOW — CIy4aiHOM 2

BEJINYMHA, 3aKOH €€ | BeJIMYMHbL. 3aKOH paclpeleeHuss NUCKPETHOW ciyyailHOMl BennuyuHbl. Ee

pacnpezeneHus YKCJIOBBIE XaPAKTEPUCTUKHU

Tema 13.5 Conep:kaHue y4eOHOI0 MaTepuaa 2

3agaun  Mmaremartndeckol | Bapuanmonneid psin. [lomuron yactor u rucrorpamma. CTaTUCTHYECKHE 2

CTaTUCTHUKH XapaKTEPUCTUKH psiia HaOIr01aeMbIX JaHHbIX

Tema 13.6 Copnepxxanue yyeOHOro MmarepuaJia 2

Cocrapnenue Tabmun U | [lepBuuHas 00paboTKa CTaTUCTUYECKUX JaHHBIX. [ paduueckoe WX 2

auarpamMm Ha IPaKTHKe npeacraBieHne. HaxoxkaeHue CpeaHHX XapaKTepPUCTHK, HaOII01aeMbIX
JTAHHBIX

Tewma 13.7 Coaep:xxanue yueOHOro MaTepuaJia 2

Pemenue 3agad. | [IlpakTuyeckoe 3ansaTue Ne 10 DneMeHTHI KOMOMHATOPUKH, CTaTUCTUKUA U 2

OeMEHThI TEOPHUH BEPOATHOCTEN

KOMOWHATOPUKH,

CTaTUCTUKM U  TEOpHUHU

BEPOATHOCTEMN

Pa3zpnen 14. YpaBHeHHs U HEPABEHCTBA 10 JInuHoCTHBIC,

Tema 14.1 Copnepxxanue yuyeOHOro MmarepuaJia 2 MeTanpeaMETHbIE U

PaBHOCMIIBHOCTB PaBHOCWIIBHOCTH ypaBHEHHMH U HepaBeHCTB. OmpenencHus. OCHOBHBIE 2 IIPEeMETHBIC

YPaBHEHHMH U HEPABEHCTB. | TEOPEMBl PAaBHOCHIIBHBIX TEPEX0JIaX B YPaBHEHHUSAX M HepaBeHCTBax. OOmue KOMIICTCHIINH B

OO61ye METOIBI PEIIEHNsT | METO/bI PEIICHUS] YPABHEHHI: MEPeX0]] OT PaBEHCTBa (PYHKIHUIl K PaBEHCTBY COOTBETCTBHH C
apryMEHTOB JJIi MOHOTOHHBIX (YHKIIMI, METOJl pa3/io’KeHUsT HA MHOKHUTENH, ®I'OC cpennero
METO/1 BBEJICHHsI HOBOM MepeMeHHON, PYHKIMOHAIbHO-TpapHUeCKUil METOJ o0miero oOpa3oBaHus,

Tewma 14.2 Copaepxxanue yueOHOro MmarepuaJia 2 YTBEPKICHHOIO

I'padpmueckuit MeTon | O0mue MeTobl pelieHHs HepaBeHCTB: IMEpPexXoJl OT CPaBHEHMs 3HAUYEHUM 2 HpuKasoM

peuieHus YPaBHEHMH, | QYHKIMHA K CPAaBHEHHIO 3HAYCHWH apryMEHTOB JUISi MOHOTOHHBIX (DYHKITHIA, Munncrepcra

HEPABEHCTB METO/I MHTEpBaJIOB, (pyHKIMOHANbHO-Tpaduuyeckuil Meton. I'paduyeckuit 00pa3oBaHNs ¥ HAYKH
METOJI pEIECHHS YDABHEHHUI M HEPABEHCTB P® or 17.05.2012

Tema 14.3 Copepxxanue yuyeOHOro MmarepuaJia 2 Ne 413

VYpaBHenus u HepaBeHCTBa | OnpeneneHne Moayiisi. Packpeitne mMomyns mo ompeneneHuro. IIpocreiinme 2 OK-01, OK-02,

C MOZYJIEM YpaBHEHHS M HEpaBeHCTBa C MoaylieM. [IpuMeHeHHEe pPaBHOCUIBHBIX OK-03, OK-04,
NIEPEX0/I0B B ONPENEICHHBIX TUIIaX YPABHEHHI U HEPABEHCTB C MOJYJIEM OK-05, OK-06,

Tema 14.4 Coaep:xxkaHue y4eOHOro MaTepuaJia 2 OK-07

VYpaBHeHHs U HEPABEHCTBA | 3HAKOMCTBO C mapaMerpoM. [Ipocteiinmne ypaBHEeHMS U HEpPaBEHCTBA C 2

C rapaMeTpamMu

napaMeTpoM
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Tema 14.5 Coaep:xaHue y4eOHOro MaTepuaJa 2
Pemenne 3aga4. | OOuire MeTo bl PELICHUS] YpaBHEHUN. Y paBHEHMSI U HEPABEHCTBA C MOAYJIEM 2
YpaBHEHMsI M HEPABEHCTBA | W C IMapamMeTpaMu

IIpomexyTounas arrecranus (JK3amMeH) 12
Bcero mo fucuuminHe: 252
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3.VCJIOBUSI  PEAJM3ALIMU  TIPOTPAMMBI  YYEBHOI
JUCLMUILJINHBI

3.1. TpeGoBaHuss K MHHHMAJBHOMY MAaTepHAJIbHO-TEXHUYECKOMY
o0ecre4eHNI0 y4eOHOM M CIUNJINHBI:

Peanuzanus mnporpamMmbl IUCUUIUIMHBI TpeOyeT Hanuyusi y4eOHOTo
Ka0MHeTa MATeMATHMKHM JUId [POBEACHUS 3aHATHM JIEKIMOHHOIO THIIA,
IPAaKTUYECKUX 3aHATUH, B TOM 4YHUCIE TIPYNIOBBIX, WHIWBHUIYaJIbHBIX,
IIMCBMEHHBIX, YCTHBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJSA M IIPOMEKYTOUYHOMN
aTTECTALUH.

OcuHarnenue:

Mebenb u cranmoHapHOE 000pYI0BaHKE, B TOM YUCIIE: MEOENIb yUeHUYeCcKas
13 cromoB, 26 cryneeB, gocka yueHmueckas | mryka, [IK 1 mryka, cron
YUHUTEJIbCKUI PACIIMPEHHBIN C BBIKATHOM TyMOo0#l 1 miTyka, mkad OTKpbITHIA 1
mryka, mkad yrimoBodl 2 mryku., JKK-manens. MHCTpyKTHBHO-HOpMaTHBHAs
JOKyMEHTAIHSI.

VYyeOHO-TIporpaMmMHasi  JOKYMEHTAlMs: MNpHUMEpHas IporpamMmma 1o
JUCUUIUIMHE, paboyas mporpamma, KajJeHAapHO-TEMAaTUYECKUH TIJ1aH.

VY4eOHo-MeToInYeCKass JOKYMEHTAIUs: Y4eOHO-METOIMUECKHE KOMILIEKCHI
0o TemMaM JUCHMIUIMHBL JJs 3aHATHH, COOpPHHUKM TECTOBBIX 3aJaHUM U
CUTYALIMOHHBIX 331a4 10 TUCLMILINHE.

VY4eOHOo-HarIgIHple MOCOOMS: IUIAKaThl, y4eOHO-METOJINYECKUE W3/IaHUI.
Y4eOHo-HarsIIHbIe T0coOusi, 00ecreunBaroINe TEMAaTHYECKHE WIUTFOCTPALUU O
paboueit mporpamme, mmakatel (I'paduk mnokazarensHoil (ynkiuu, [paduk
ngorapubmuueckor  ¢ynkuuu, IlpaBuna  muddepenuupoBanusi, Ilpasuia
uHTerpupoBanusi, CBoiicTBa KopHeil u crenenel, [loctpoenue rpagukoB QyHKIM
C TOMOIIBIO TPOU3BOJHOM). MoeI MHOTOTPAHHUKOB, MOJIETU TEJl BpallleHUS,
MOJIEJIA TPABWIIbHBIX MHOTOTPAaHHUKOB, TPAHCIOPTHP, JIMHEWKH, LUPKYIb IS
nocku. [Ipe3entanuu, BUAe0UIbMbI IO TEMAM.

3.2.  YuedHO-MeTOaAMYecKOe ¥ HHGpoOpMANMOHHOE oOecrevyeHHe
peajiM3annu y4eOHOH TUCUHMIINHBI

OcHoBHbIE yueOHbIe U3IaHUs

1. Marematuka: anrebpa W Hayajia MaTeMaTHYECKOTO aHajIu3a,
reomeTpus. Anrebpa W Hayajga maremarudeckoro anammsa. 10-11 kmaccsr:
0a30BbIi 1 yriIyOn€HHBIN ypoBHU : yueOnuk / 1. A. Anumos, 10. M. Konsrun, M.
B. Tkauésa [u np.]. — 11-e uzn. — Mockaa : IIpocBemenue, 2023. — 464 ¢. —
ISBN 978-5-09-107210-5. — TexkcT : 3MEKTPOHHBIN // DIEKTPOHHBIN pecypc
uudpoBoii oobpazoarensHoi cpeasl CIIO PROFo6pazoBanue : [caiit]. — URL:

https://profspo.ru/books/132452 (nmata oOpamienus: 12.05.2024). — Pexum
JOCTYyTIA: JIsl aBTOPU3HP. MOJIb30BaATENEH
2. MaremaTtuka: anrebpa W Havaja MaTEMaTUYECKOTO aHaJIM3a,

reomerpus. ['eomerpusi: 10-11 knaccel: 0a30BbIi U yrayOnEHHBIN ypOBHH
yueonuk / JI. C. Atanacsn, B. ®@. byry3os, C. b. Kagomues [u ap.]. — 11-e uzm.
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— Mockaa : Ilpocsemenne, 2023. — 288 ¢. — ISBN 978-5-09-103606-0. —
TexcT : 27eKTpOHHBIA // DAEKTPOHHBIA pecypc LUGPOBON 00pazoBaTEIbHON
cpensl CITO PROFo6pa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/132455

(mata oOpamenus: 12.05.2024). — Pexum goctyma: s aBTOPU3HP.
IIOJIb30BATEIIEU
3. Marematuka: aiaredOpa W HayaJa MaTEeMaTHYECKOTO aHajIu3a,

reoMmeTpusi. Anrebpa U Hadajla MareMarudeckoro aHanuza. 10 kmacc: 6a30BbIi U
yriyonénnbiii ypoBuu : yueOnuk / C. M. Hukonwsckuii, M. K. Tloranos, H. H.
Pemernukos, A. B. llleBkun. — 10-e u3a. — Mocksa : IIpocsemienue, 2022. —
434 c. — ISBN 978-5-09-101573-7. — TekcT : 3IEeKTPOHHBIN // DIEKTPOHHBIN
pecypc uudponoit oopazosatenbHoii cpeabl CIIO PROFo6pa3oBanue : [caifT]. —
URL.: https://profspo.ru/books/132300 (mata obOparenus: 12.05.2024). — Pexum
J0CTyTa: ISl aBTOPU3UP. MOJIb30BaTENCH

4, Marematuka: anareOpa W HayaJa MaTeMaTHYECKOTO aHajau3a,
reomeTpus. Airedpa U Hadyajla MaTeMaTH4ecKoro aHaiauza. 11 kmacc: 0a30BbIi U
yriiy0n€Hubiii ypoBau : yueOnuk / C. M. Huxonsckuii, M. K. Iloranos, H. H.
Pemernukos, A. B. IlleBkun. — 9-e m3a. — Mocksa : [Ipocsemenue, 2022, —
464 c. — ISBN 978-5-09-101574-4. — TekcT : 3JACKTPOHHBINA // DACKTPOHHBIN
pecypc mudpoBoit oopazoarensHoi cpeasl CITIO PROFobOpa3oBanue : [caldT]. —
URL.: https://profspo.ru/books/132303 (mara oopamenus: 12.05.2024). — Pexum
JIOCTYTIA: JJIsl aBTOPU3HP. TTOJIb30BATENCH

S. Marematuka: anarebpa W Hayaja MaTeMaTHYECKOTO aHajIu3a,
reomMeTpus. Anredpa W Havalla MaTeMaThudeckoro aHaiamsa. 10 kmacc: 0a30BbIN U
yIIyONEHHBIN YPOBHU : y4eOHUK i o0rieo0pa3oBaTeabHbIXx opranuzaiuii / 1O.
M. Konsrun, M. B. Tkauépa, H. E. ®énoposa, M. U. [llabynun. — 10-e uzm. —
Mockaga : [IpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-0. — Texker :
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoit odbpazoarenbHol cpeas CIIO
PROFob6pa3zoBanme : [caiit]. — URL: https://profspo.ru/books/132301 (nara
obpamienus: 12.05.2024). — Pesxxum goctyna: st apropusup. [lonms3oBaTeneit

6. Marematuka: anaredpa W HayaJa MaTeMaTHYECKOTO aHajau3a,
reomeTpusi. Anredpa U Hadajla MaTeMaTH4ecKoro aHaiauza. 11 kmacc: 0a30BbId U
yIITyOJIEHHBIN YPOBHU : y4eOHUK A o0mieoOpa3zoBaTeabHbIX opranuzanuii / 1O.
M. Konsrun, M. B. Tkauépa, H. E. ®énoposa, M. U. [llabynun. — 10-e uzm. —
Mockaga : IIpocsemenue, 2022. — 385 ¢. — ISBN 978-5-09-101570-6. — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc 1udpoBoit oOpazoBarensHoil cpenb CIIO
PROFob6pa3zoBanme : [caiit]. — URL: https://profspo.ru/books/132304 (mara
obparnienus: 12.05.2024). — PesxuMm gocTyna: Ijist aBTOPU3UP. TOIb30BaTEICH

JlonosHUTEIbHBIE Y4eOHbIE U3AHUS

7. benbix, C. B. Kapmannsiii cnpaBounuk no maremaruke / C. B. benbix.
— PoctoB-na-[ony : ®enukc, 2013. — 239 ¢. — ISBN 978-5-222-21586-9. —
TekcT : B3HEKTPOHHBIM // DIEKTpOHHBIM pecypc LUdpPoBOl 00pa3oBaTeNIbHON
cpeasl CITO PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/58944
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(mata oOpamenus: 12.05.2024). — Pexum JgocTtyma: s aBTOPH3HP.
IIOJIb30BATEINIEU

8. banasn, 3. H. CipaBouHuK 110 MatemaTuke AJisi noarotoBku k I'NA u
EI'D / 3. H. banasn, 3. H. KacmapoBa. — PocroB-na-J/lony : ®ennkc, 2014. —
188 c. — ISBN 978-5-222-22079-5. — TekcT : 3MeKTPOHHBIN // DIEeKTPOHHBIHI
pecypc mudpoBoit oopazoBatenbHOn cpenbl CIIO PROFo6pa3oBanue : [caiiT]. —
URL: https://profspo.ru/books/59439 (mata obpamenus: 12.05.2024). — Pexum
nocrtyna: st aBTopusup. [lonb3oBaTeneit

Q. Kapnepuuk, B. 3. CnpaBounuk no maremaruke u Qusuke / B. 3.
Kauepumk, JI. WM. Maiicensa, HO. WU. CaBmioBa. — 3-¢ uza. — MHUHCK :
Brimiimas mxkoia, 2022. — 400 ¢. — ISBN 978-985-06-3386-6. — Tekcr
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc 1uudpoBoit oOpazoBarensHoil cpenbl CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/129956 (nara
oOpamenus: 12.05.2024). — Pexxum focTymna: 1jsl aBTOPU3HUP. MOJIb30BATENEH

HNuTepHer-pecypcsl

10. Bcepoccuiickue TpOBEpOYHBIC pabOTBI B 00Opa30BATEIBHBIX
opranmzanusix ~ CIIO.- ®UOKO  [odpunmanbHbeii  caiit] -  URL:
https://fioco.ru/vpr-spo (nara odpamenus: 12.05.2024). - TekcT: 3JEKTPOHHBIH

11. «MaremaTuueckoe oOpa30BaHHME» — JJIEKTPOHHAs OHOIMOTEKa IO
MaTeMaTMKe W  BompocaM  ee  mpemoxaBanus.  [calt] -  URL:
https://www.mathedu.ru/ (mata oopamenus: 12.05.2024). - TekcT: 3MeKTPOHHBIN

12.  Oo6pazoBarensHbiii  mopran  CJAM T'MA. [caur] - URL:
https://sdamgia.ru/ (nara ooparenus: 12.05.2024). - TekcT: 3IEKTPOHHBIHI

13.  OrtxkpeiThiii KOJDICK. Matemaruka. - URL: https://mathematics.ru /
(mara obpamienus: 12.05.2024). - TekcT: 31E€KTPOHHBIN

14. ChopaBoyHMK 1O MaTematuke Juisi  1mkoiabHukoB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oopamenus: 12.05.2024). -
TeKCT: 3JIEKTPOHHBIN.

15. Cpennsis ~ maremaruyeckas  uHTepHeT  mkoma. -  URL:
http://www.bymath.net/ (nata oopamenus: 12.05.2024). - TekcT: 37E€KTPOHHBIA.

MeToauyeckue yYKa3aHus IS OOyYAKOIMUXCA 1O  OCBOEHHUIO
AUCIHUIIIMHDBI

13. Metoauueckue ykazaHus IS OOy4YalOIIUXCS IO  BBIMOJHEHUIO
MPaKTUYECKUX pa0OT.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YUYEBHOM

JTUCHUIINHBI

4.1. ®opMbI U METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTsl 00yyeHus

DopMBbI U METOABI
KOHTPOJISA M OLIEHKH
pe3yJabTaToB
00y4eHust

JINYHOCTHBIE!

- OCO3HaHHWe OOydYaroIIMMHUCA POCCUHCKON TIpaskJaHCKOM
UJEHTUYHOCTHU, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEIEIICHUIO;

- HaJIMYMEe MOTHUBAIMU K OOYUYCHHIO U JIMYHOCTHOMY Pa3BHUTHIO;
LEJICHANIPABICHHOE pPA3BUTHE BHYTPEHHEM IO3ULMM JIMYHOCTU Ha
OCHOBE JYXOBHO-HPAaBCTBEHHBIX LEHHOCTENM HapoJoB Poccuiickon
®denepanny, UCTOPUYECKHX M HALUMOHAIBHO-KYJIBTYPHBIX TpaguLUH,
dbopmupoBaHue CUCTEMBI 3HAYUMBIX [IEHHOCTHO-CMBICTIOBBIX
YCTAHOBOK, AHTHUKOPPYNIIMOHHOIO MHPOBO33PEHUS, IPaBOCO3HAHUS,
HKOJIOTUYECKON KYJIBTYphI, CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
JKU3HEHHBIE I1JIaHBbI;

- c(OpMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHKe Kak
YHUBEPCAIBHOM S3bIKE HAYKH, CPEJCTBE MOJCIHUPOBAHUS SBICHHN M
MIPOLIECCOB, UEAX U METOJAX MaTEMaTHKH;

— TIIOHMMaHWE€ 3HAYMMOCTH MAaTE€MaTUKU JUIi  HAy4HO-
TEXHHYECKOTO  Mporpecca, CHOPMUPOBAHHOCTh  OTHOIIEHUS K
MaTeMaTHKE KaK K 4YacTH OOINEYeIIOBEYeCKOW KYJBTYphl 4epes
3HaKOMCTBO C HCTOpUMEW pPa3BUTUS  MaTeMaTUKH, DOBOJIIOLHUEH
MaTeMaTHYeCKUX HJIEH;

— PpAa3BUTHE JIOTUYECKOIO MBIIUICHUS, IPOCTPAHCTBEHHOTO

BOOOpaXEHUsI, alTOPUTMHUYECKON KYJIbTYPHl, KPUTHYHOCTH MBIIUICHUS
Ha YpOBHEe, HeoOxoaumoMm i Oyaymed npodeccrnoHaIbHON
JEeSITeIbHOCTH, JUIsl IPOJIOJIKEHHsI 00pa30BaHus U caMoo0pa30BaHus;

— OBJIAZICHHE MAaTeMaTHYEeCKUMH 3HAHUSAMM U YMEHHUSIMH,
HEOOXOIMMBIMH B TIOBCEHEBHOH KH3HH, ISl OCBOCHHS CMEKHBIX
€CTeCTBEHHOHAYYHbIX AMCUUIUIMH M JUCHUIUIMH NPO(ecCHOHATBHOTO
LUK, Ul TOJNydyeHuss o0pa3oBaHHA B 00JacTAX, HE TpeOyoIuX
yriyOJIeHHON MaTeMaTUYeCcKol MOJATrOTOBKH;

— TOTOBHOCTb M CIHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIE
caM000Opa30BaHUIO, Ha MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE
OTHOLIEHHE K HENpPEephIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCIEIIHOU
npodecCHOHATBLHON 1 00IIECTBEHHOM 1eATEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTBH K CaMOCTOSITENIbHOI TBOPUYECKON U
OTBETCTBEHHOM JEATEIHLHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOM paloTe, COTPYIHUYECTBY CO
CBEpCTHHKaMHM B 00pa3oBaTeIbHOM, OOIECTBEHHO IOJIE3HOH, y4eOHO-
UCCIIEIOBATEIILCKON, TIPOSKTHOM M APYTHX BUAAX JIESATEIHHOCTH,

— OTHOHIICHHE K HpO(I)CCCHOHaHLHOﬁ JACATCIBHOCTH  KakK
BO3MOXHOCTH  y4aCTud B  PCHICHUMU  JIMYHBIX, O6HI€CTB€HHI)IX,
ToCy1apCTBCHHBIX, 06H_ICHaI_[I/IOHaJ'ILHLIX HpO6J’ICM;

METAlPpEeaAMETHBIC:
— YMCEHHUEC CaMOCTOATCIIbHO ONMPEACIIATE HEJIN ACATCIIBHOCTU

Tekymuii KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCBbMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHAMBUYaTbHAS
dhopma paboThI)

[IpomexxyTounas
arrecraius B opMme:
1 cemectp - ndpx

2 ceMecTp - IK3aMeHa.

Meron npoBeneHus
IIPOMEKYTOYHON
aTTeCTaluy -
BBITIOJTHEHUE
KOMILIEKCHOTO 3aJjaHusl
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U COCTaBJIATh IUIAHBI JESTEIBHOCTH; CaMOCTOSITENBHO OCYIIECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATh JEATEIbHOCTD;

- UCIIO0JIb30BaTh BCE BO3MOXKHBIE PECYPChI JUIsl JOCTUKEHHUS
MOCTABJICHHBIX IIeJIeH U pealu3aluy IJIaHOB JESITeIbHOCTH; BBIOMPATH
YCIIEUIHbIE CTPATETUU B PA3IMUHBIX CUTYaLUX;

- yYMEHHUE MPOAYKTUBHO OOILATHCS U B3aUMOJIEHCTBOBATh B
IIPOLIECCE COBMECTHOW JESATENIbHOCTH, YUYUTBHIBaTh IO3ULUU JPYTUX
YYaCTHHUKOB AEATeNbHOCTH, 3 (PEKTUBHO pa3peniath KOHPIUKTHL;

- BIAJICHUE  HABbIKAMU  IIO3HABATEJIbHOM,  y4yeOHoO-
UCCIIEIOBATEILCKO M IPOEKTHOM  JESATENBbHOCTH,  HaBBIKAMU
paspernieHus npobiem; CIOCOOHOCTh u TOTOBHOCTb K
CaMOCTOSITEJIbBHOMY IIOMCKY METOJIOB DPELIEHUs IMPaKTUYECKUX 3a/]ad,
IPUMEHEHHIO PA3JIMYHBIX METOIOB ITO3HAHMS;

- TFOTOBHOCTb U CIIOCOOHOCTb K  CaMOCTOATENbHOM
MH(OPMaLIMOHHO-TIO3HABATEIbHON  JIESTEIbHOCTH, BKJIIOYAas yMEHHE
OpPUEHTHPOBATHCS B Pa3IMYHbIX UCTOYHHKAX MH(OPMALMU, KPUTHUECKU
OLICHUBATh M HWHTEPHPETHPOBATH HWHPOPMALHNIO, TOIYYaeMyH W3
Pa3INYHBIX HCTOYHUKOB;

- BJIAJICHUE S3bIKOBBIMM CpPEACTBAMHU: YMEHHE SICHO,
JOTUYHO W TOYHO M3J1araTb CBOKO TOYKY 3pEHHS, HCIOIb30BaTh
aJIeKBaTHbIe  SI3bIKOBBIE  CPEACTBA; —  BIJIAJICHHE  HABBIKAMH
MO3HABATEIIEHON peICKCHHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN H
MBICIIUTENIBHBIX MPOLECCOB, MX pPE3yJbTaTOB M OCHOBAaHUM, TPaHUI]
CBOEr0 3HAHMSI U HE3HAHMsI, HOBBIX [MO3HABATEJIbHBIX 33J1a4 U CPEACTB
JUI UX JOCTHIKEHMS,

- LIEJICYCTPEMIIEHHOCTh B MOMCKAaX U NPUHATUU pELICHUi,
CO00pa3sUTENbHOCTh M HHTYULMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
MPEJICTaBICHUH; CIIOCOOHOCTh BOCHPUHMMATH KpPacoTy U TapMOHMIO
MUDPA;

npeaMeTHbIE:

1) ymeHue omnepupoBaTh MOHATHAMM: ONpEAETIeHHEe, aKCHoMa,
TeopeMa,  CJeJICTBUE,  CBOMCTBO,  IpPU3HAK,  JOKa3aTeJIbCTBO,
paBHOCHJIbHBIE (HOPMYIMPOBKH; YMEHHE (OpMYyIUpOBaTh OOpaTHOE U
IPOTUBONOJIOKHOE  YTBEP)KIEHUE,  NPHUBOJUTH  IPUMEPHl  H
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MAaTeMaTU4YeCKOW HWHIYKIIMH;
IIPOBOAMTH JOKA3aTENIbHBIE pACCY)KIEHUS IIpU pEIICHWH 3a7ad,
OLICHUBATh JIOTUYECKYIO MPaBUILHOCTh PACCyKICHUM;

2)  yMeHue OIIEpUPOBAThH MOHATHUSIMHU: MHOKECTBO,
MOJIMHOXKECTBO, ONEpalMy HaJ MHOXXECTBAMM;, YMEHHE MCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  amnmapar Uil  ONMCAHMUS  PEATbHBIX
MIPOLIECCOB U SIBJICHUM M MpU PEIIEHUH 3a]ad, B TOM YHCIIE U3 JIPYTUX
y4eOHBIX IPEAMETOB;

3) yMeHue omnepupoBaTh MOHATHUSAMHU: rpad, CBA3HBIA Trpad,
JiepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh U OIMCHIBATH
rpadbl pa3IMUHBIMH CIOCOOAaMU; HCIIOJIB30BaTh rpadbl MPU pelIeHUN
3az1ay;

4) ymeHue cBOOOJHO OIEPUPOBATh MOHITUSIMU: COYETAHUE,
NEPEeCTaHOBKA, YHUCIO COYETaHWH, YHCIO TEepPEeCTaHOBOK; OHHOM
HrploTOHa; yMeHue NMpUMEeHSATh KOMOUHATOPHBIE (DaKThl M PACCyKACHUS
JUISl pEIICHNUs 3a/1a4;

5) yMeHue onepupoBaTh NOHATUAMU: HATypajJbHOE YHUCIIO, 1IeJI0e
YKCJI0, OCTATOK 10 MOAYJI0, PAllMOHAIBHOE YHMCIIO, UPPALMOHAIBHOE
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YHUCIO,  MHOXKECTBA  HATYpaJbHBIX,  ILEJbIX,  pPalMOHAIbHBIX,
JEMCTBUTENBHBIX YUCEI; YMEHUE MCII0JIb30BaTh; MPU3HAKU JIEIUMOCTH,
HAUMEHBIIMKA OOIMA JETUTEeNb W HauMEHbIIee o0Iee KpaTHoe,
anroput™M EBkiuaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C pa3jIMYHbIMU
NO3UIMOHHBIMUA CUCTEMaMH CUHCIICHUS;

6) yMmeHue CBOOOJHO ONEPUPOBATH MOHATUSAMM: CTENEHb C
HEeNbIM TI0Ka3aTeleM, KOPEHb HaTypajJbHOH CTENeHH, CTEHEeHb C
pallMOHATIBHBIM  IIOKa3aTeleM,  CTeNeHb ¢  JACHCTBUTEIbHBIM
(BeuiecTBEHHBIM) TIOKa3aTelieM, Jorapu(M YHMCIIa, CHHYC, KOCHHYC H
TaHI€HC NIPOU3BOJIBHOTO YHCIIA;

7) yMEHHue OIIEPUPOBATH TOHSATHSMH: TOXKIECTBO,
TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa
YpaBHEHHMI M HEPAaBEHCTB, PaBHOCWIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHaJIbHbIE, UPPALMOHANIbHBIE, IIOKAa3aTeNIbHbIE, CTEIICHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHUS, HEPABEHCTBA M
CHUCTEMBl; YMEHHE pelIaTh YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEUIaTh ypaBHEHHs, HEPABEHCTBA H
CHUCTEMBl C IapaMeTpoOM; IPUMEHATh YpaBHEHHs, HEPaBEHCTBA, MX
CHCTEMBI JUIs PEIICHHUs] MaTEeMAaTUYECKUX 3a7ad M 33/1a4 U3 Pa3IHIHBIX
oOacTeil HayKH U peanbHOM KU3HH;

8) ymeHue CBOOOJHO ONEPHUPOBATH MOHATHAMHU: TpaduK
byukumn, oOpaTtHas (yHKUMA, KOMMO3ULIUS (GYHKIUN, JIUHEHHAs
¢GyHKUMsA, KBajpaTHuHas (QYHKUOUS, CTENeHHas (QYHKIHUS C LENIbIM
HoKasaresem, TPUTOHOMETPHUUECKHUE byHKLMY, oOpaTHbIe
TPUTOHOMETPHYECKHE (YHKLIMH, TOKa3aTeNbHas W JOrapupMHUEcKas
GyHKIMM; yMEHHE CTPOUTh Tpapukud  (QYHKIUMA, BBIIOIHSATH
npeoOpazoBanus rpadukoB GYHKIUI; YMEHUE HCIOJIb30BaTh Ipaduku
(GYHKIMA JUIT M3YYEeHHsS TMPOIECCOB W 3aBHCHMOCTEH TpPU peIIeHUH
3a[a4 U3 JpyTrux y4eOHbIX MPEeIMETOB U U3 PeaIbHOM KU3HU; BBIPAXKaTh
dopMyIaMH 3aBHCUMOCTH MEXIYy BEIMYMHAMH; YMEHHE CBOOOIHO
ONEepUpOBATh MOHATUSAMH: UYETHOCTb (YHKUUH, TMEPHOAUYHOCTD
(GYHKIUMM, OrpPaHUYEHHOCTh (YHKUMH, MOHOTOHHOCTb (YHKIIUH,
AKCTpeMyM (YHKIMH, HauOoJblllee M HaUMEHbIlIee 3HAUCHUs (PyHKIUH
Ha TIPOMEXKYTKE; YMEHHE MPOBOANUTH HCCIIEAOBaHUE (YHKINU; YMEHUE
UCIOJIb30BaTh CBOMCTBA U IpaduKu GYHKIMN Ul pelleHHs] ypaBHEHUH,
HEpaBEHCTB W 3aJa4 C MapamMeTpamu;, HU300pakaTh Ha KOOPAMHATHOMN
IUIOCKOCTH MHOXKECTBA PEILIEHUH ypaBHEHHI, HEPAaBEHCTB U X CUCTEM;

9) yMEHHE cBOOO/IHO OIIepUPOBATH MOHSTUSIMU:
MOCJIEI0BATENbHOCTb, apU(pMeTHdYecKas MNpPOrpeccusi, reoMeTpuuecKas
nporpeccusi, OECKOHEYHO yOBIBafOmasi TeoMeTpUYecKas IMPOTPECCHS;
yYMEHHE 3aJaBaTh IOCJIEAOBATEIbHOCTH, B TOM YHCJIE C TOMOIIBIO
PEKYpPPEHTHBIX (popMyT;

10) ymeHue omepuUpoBaTh IMOHATHUSMHU:  HENPEPHIBHOCTD
byHKIMM, acUMIOTOTHI rpaduka (QYHKIUH, TepBas U  BTOpasd
npou3BoHAas (YHKIMH, TEOMETPHUECKMH U (U3NYECKHH CMBICT
NPOM3BOJIHOW, TIEpBOOOpa3Hasi, OMpEICNICHHBI WHTErpall; yMEHHUe
HaXOIUTh ACHUMIITOTHI Trpaduka (QYHKIMH; YMEHHE BBIYHCIATH
NPOM3BOJIHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOTO ¥ KOMIIO3HIIUU
(GyHKIMH, HAaXOAWTh YpaBHEHHE KacaTeNbHOW K rpaduky QyHKIuM;
YMEHHE HCIOB30BaTh MPOU3BOIHYIO IS HCCIIEI0OBaHUS (PYHKITUH, IS
HAXOXXJCHUS HAWIYYIero pemeHus B TNPUKIAJHBIX, B TOM YHCIE
COIMATBHO-9KOHOMHYECKUX M (DM3WYECKHUX 3a7auax, Ui ONpeesIeHUs
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CKOPOCTM M YCKOPEHHS; HAaXOOUTh IUIOMIAAHM U 00beMbl GUIYp C
MOMOULIBI0  MHTETpajla; NPHUBOJUTH IPUMEPBI  MATEMAaTUYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHnanbHbIX YpaBHEHUH;

11) ymeHue omnepupoBaTh MOHITUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOJYJIb U apT'yMEHT KOMILJIEKCHOTO
yuciaa, (opMa 3amuMcHM  KOMIUIEKCHBIX 4Hced (reoMeTpuyeckas,
TPUTOHOMETpHUYECKass W  anredpamyeckas); yMeTb IPOU3BOAUTH
apudMeTHuecKue JeHCTBUS € KOMIUIEKCHBIMU YHWCIIaMH; MPUBOJIUTH
IIPUMEPBI UCII0JIb30BAHNS KOMIUIEKCHBIX YHCET;

12) ymeHue CcBOOOJHO OIEPUPOBATH IOHATUSAMHU: CpeIHEe
apupMeTHuecKkoe, MenuaHa, HauOoJbllee W HaWMEHbIIEE 3HAYCHUS,
pa3Max, TUCIEPCHs, CTAHAAPTHOE OTKJIOHEHUE Ul ONUCAHUS YMCIOBBIX
JAaHHBIX; YMEHUE UCCIIEI0BaTh CTATUCTUUECKHUE JaHHbIE, B TOM YHUCIIE C
IPUMEHEHHEM TIpaUUecKMX METOJOB M 3IIEKTPOHHBIX CPE/ICTB;
rpaguyeckl HCCIEeI0BATh COBMECTHBIC HAOIIOACHUS C IIOMOILBIO
JyarpaMM pacCeUBaHUs U JINHEHHOW PErpeCCHH;

13) ymeHre HaXOAUTh BEPOSITHOCTH COOBITHI C UCTIOIb30BaHUEM
rpa¢u4ecKux METOAOB; MPUMEHATh Ul pELIeHus 3aaad (opMyJIbl
CIIO)KEHUSI M  YMHOXEHHS  BEpPOATHOCTEH, QOpMyly  TOJTHOH
BEpOSTHOCTH, (opmyny bepHymnu, komOuHaTopHble (AKTBI U
(GopMyJibl; OLEHUBAaTh BEPOSITHOCTU pEAIbHBIX COOBITUM; yMEHHE
OIEpUpPOBaTh TMOHATUSAMU: CllydyailHas BEJIMYUHA, PACIPEACICHUE
BEPOATHOCTEH, MaTeMaTUUYECKOE OKUJAHUE, TUCIIEPCUs U CTaHJapTHOE
OTKJIOHEHUE CIIy4allHOW BEJIMYWHBL, (DYHKIUM pacupefencHus |
IUIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aT€JbHOTO W HOPMAaJbHOTO
pacnpenesneHnid;  yMEHHE  HUCIOJb30BaTh  CBOMCTBA  M3YyYEHHBIX
pacnpeesieHui Ul pelIeHNs 3a1ad; 3HAKOMCTBO C IOHSTHAMM: 3aKOH
O0OJBIIMX YMCEN, METOAbl BHIOOPOYHBIX MCCIEAOBAHUN; yMEHHE
OPUBOAUTh TPUMEpPHl MpPOSBICHHUS 3aKOHa OOJBIIMX 4YHCET B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

14) ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMU: TOUKA, MpsAMasi,
IIJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHM YroJl, ABYTPaHHBII
yroJ, TPEXIPAHHBI YIroJ, IEPECEKAIOINECs, MapajlIelIbHbIE U
CKpEeIIMBAOIIMECs MpsMble, NapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD
IPSIMBIX U IUIOCKOCTEM, yroJI MEXAy NPSMBIMH, YTOJI MEXAY NPAMON U
IUIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh MpPU
peLIeHUH 3a/1a4 M3y4YeHHbIE (aKThl U TEOPEMbI MJIAHUMETPUH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB B OKpPYXaloIIeM MHUPE; YyMEHHE
OIEpUpPOBATh IOHATUSAMHU: MHOTOIPDAHHHUK, CEYEHHE MHOTOIPAHHMKA,
IpaBWIbHBI ~ MHOTOTpaHHHMK, MpU3Ma, MNUpamMuaa, @urypa u
MOBEPXHOCTh BpAIllEHUs, IMIMHAP, KOHYyC, map, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHMsI KOHyca M IWIMHJpPA, MapajljieIbHbIe OCH WU
OCHOBAHMIO, CEUEHHE I11apa, IUIOCKOCTh, Kacarolasics chepbl, HIUIMHIPA,
KOHyCa; YMEHHE CTpPOUTh CEUYEHHE MHOTOTpaHHHKa, H300paxarhb
MHOT'OT'PaHHHUKH, (PUTYPBI M TOBEPXHOCTH BPAILLCHHS, UX CEYEHUS, B TOM
YHCJIe C TTOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSTh CBOMCTBA
TEOMETPUUECKUX ¢buryp, CaMOCTOSITENIEHO ¢bopmynHrpoBaTh
onpezeNeHusl U3yyaembIx (UTyp, BbIIBUTaTh TMIIOTE3bl O CBOICTBAaX U
NPU3HAKAX T'€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH HIIM OMNPOBEPIaTh
UX; YMEHHE TMPOBOIUTH KiIaccuUKAMIO QUTYyp 1O pa3IMYHBIM
NpPU3HAKAM, BBIIIOJIHATH HEOOXOAUMBIE JOTOIHUTEIbHbBIE TOCTPOCHHUS;

15) ymeHue cBOOOJHO ONEPUPOBATHh MOHATHSIMH: IUIOIIAIb
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¢urypel, o0bemM (Urypsl, BeTUYMHA YIJIa, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAy MpSIMBIMH, DPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAJAL c(epbl, MIONIaab MOBEPXHOCTH IMHUPAMHUIBL,
OpU3MbI, KOHycCa, IWIMHApa, 00BeM Ky0a, NpSAMOYIOJBHOIO
napajjieNienumnena, MUpaMuabl, MPU3MblL, UIMHIPA, KOHYyca, IIapa;
YMEHHE HaXOUTh OTHOLIEHHE 00BEMOB MOAOOHBIX QUTYD;

16) ymeHue cBOOOJHO OINEPUPOBATH MHOHITHUSIMU: JIBHIKEHUE,
napajielbHbl IepEeHOC, CUMMETPHUs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe TMOAO0MUS, TOMO0OHBIE QUTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHBIE (UIYpbI, B TOM YHUCIIE B IPUPOAE,
UCKYCCTBE, AapXHUTEKType; YMEHHE HCIOJIb30BaTh TI'€OMETPHUECKHUE
OTHOILEHMsI, HAXOAUTh TIE€OMETPUUYECKHE BEIUYMHBl (IJIMHA, YTOJ,
IUI0IIaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB
U U3 peallbHON JKU3HU;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HNOHSTUSMU:
OpSAMOYIOJIbHAs CHUCTEMa KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKH,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO0, pa3jiokKeHHe BEeKTopa Mo 0a3ucy, CKalsipHOE IPOU3BEICHUE,
BEKTOPHOE TPOM3BEACHUE, Yrojl MEXAYy BEKTOpaMH; yMEHHUE
UCMOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METOJ [UIl peIleHUs
TEOMETPUYECKUX 3aJad W 33434 JPYTHX YYeOHBIX MPEIMETOB;
OINEepUPOBATH MOHATUAMM: MaTpuLa 2x2 u 3x3, onpeaenuTelb MaTpULIb,
TE€OMETPUYECKUI CMBICIT OIIPEISITUTENS;

18) ymeHuMe MoOAENMpPOBATH peajbHbIC CHUTyallUM Ha s3bIKE
MaTeMaTHKH; COCTABJIATH BBIPAKCHHS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI 110 YCJIOBMIO 3a/1ayd, HCCIIEO0BaTh IOCTPOEHHBIE MOJENU C
UCIOJIb30BaHUEM arlapara ajareOpbl, HHTEPIPETUPOBATh MOJIyUYEHHBIH
pe3ynbTaT;  CTPOMTh  MaTeMaTHYeCKHe MOAETH C  TIOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DPELIaTh CBSI3aHHbIE C HUMHU
NpaKTUYECKHe 3a/1a4d; COCTABISITH BEPOSTHOCTHYIO MOJAETh U
UHTEPIPETHPOBATh MOJYYEHHBbIM pe3ynbpTar; pelarbh [PUKIaJHbIe
3a/la4yl  CpelCTBaMU MaTeMaTH4YecKoro aHaiau3a, B TOM 4HCIe
COLMAIbHO?KOHOMUYECKOT0 U (PU3NYECKOT0 XapaKTepa;

19) ymenue BbIOMPATh NOAXOMSIIMA METOJ JUIsl PEIICHUS
3aJa4d; MOHUMaHHE 3HAYMMOCTH MaTEeMaTUKU B M3YUYEHUH MPHUPOIHBIX
U OOIIECTBEHHBIX TPOILIECCOB U SBIEHHI;,; YMEHHE pacliO3HABaTh
NPOSIBIIEHUE 3aKOHOB MAaTE€MaTWKM B HCKYCCTBE, YMEHHE MPUBOJUTH
IIPUMEPBl  MAaTEMAaTHYECKUX OTKPBITUM POCCUHCKOM M  MHPOBOM
MaTeMaTHYeCKOM HayKH.
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4.2. ®oH/1 OLIEHOYHBIX CPEACTB JIs1 MPOBeeHUs MPOMEKYTOUYHOM aTTecTAlNU
00y4yaromuxcs Mo JUCUUILIHHE

IHoka3zare/n U KpUTEPUHU OLICHMBAHUSA KOMIIETEHIHI
Ilokaszarenn W KpPUTEPUM OLIEHUBAHHUS KOMIETECHLHM, ONMUCAHHUE IIKAJ
OLICHMBAHUS coJIepkKaTcs B mpuiioxeHuu 1.

KoHTpoJibHBIE U TeCTOBbIE 3a1aHMS
KonTposasHbIe 3a1aHus coaepkaTcs B MPUIoKeHUH 1.
MeToanyeckue MaTepUuaJibl

Meroauyeckue MaTepuainbl, ONPEACHAIOMNE IMPOLUEAYPbl OLECHUBAHUSA
3HaHUMW, YMEHUN, XapaKTepu3yromux (OpMUPOBAHUE KOMIIETEHIIMM, COJEepKaTCS
B IpuiioxeHuu 1.
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Ipuiaoxkenne 1
KoHTPO./IbHO-01leHOYHBIE CPeICTBA
7151 IPOBEIEHUsI MPOMEKYTOYHOM aTTeCTANMHU MO TUCIHIIJIHHE
0O/1.03 MaTemaTuka

1.1. ®opma NpoMeKYTOYHOIN aTTeCTAIIMU: dK3aMeH (2 cemecTp).

@DoH/T OIIEHOYHBIX CPEJICTB COACPKUT KOHTPOJIBHO-OIICHOYHBIE CPEJICTBA, HEOOXOIUMBIX
JUISl IPOBEJICHUSI 9K3aMEHa.

Ha BpImONIHEHWE NMHCHMEHHON 5K3aMEHAIIMOHHOW pabOThl MO MaTeMaTUKe aaercs 4
acTpoHoMuueckux vaca (240 MUHYT).

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTel: 00s13aTeIbHON M TOTOJIHUTEIBHOM.

OOs3arenbHas 4acTb COJAEPXKUT 3aJaHUS MUHHMAJIBHOTO 0053aTENBbHOTO YPOBHS,
JIOTOJIHUTEIIbHAS YacTh — OoJiee CII0KHbBIE 3aJaHus.

1.2. Cucrema onleHMBaHMS Pe3yJIbTATOB BbINOJHEHHUS 3aaHU

OneHuBaHue pe3yJbTaTOB  BBHINOJHEHHS 3aJaHUN  TMPOMEXYTOYHOM  aTTeCTAlUH
00yYaroMXxcsi OCYIIECTBIISETCS HA OCHOBE CIEIYIONIUX MPUHIIUATIOB:

JIOCTOBEPHOCTH OILICHKH — OIICHMBAETCS YPOBEHb C(HOPMUPOBAHHOCTH 3HAHUHU, YMEHHH,
MPaKTUYECKOT0 OIbITa, OOMUX U MPO(EeCCUOHATBHBIX KOMIETEHIIUH, MPOJAEMOHCTPUPOBAHHBIX
00y4JaroIMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aJICKBAaTHOCTU OIICHKM — OIICHKA BBITIOJIHCHUS 3aJaHUN JOJDKHA TIPOBOJUTHCA B
OTHOIICHUHU TE€X KOMIICTCHIIMH, KOTOpbIe HEOOXOAMMBbI Uil 3(PQPEKTUBHOTO BBIMOTHEHUS
3aJIaHus;

HaJEKHOCTH OLIEHKH — CHCTEMAa OILICHMBAaHHUS BBLIMOJHEHUS 3aJaHUM JOJDKHA 00J1a1aTh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKaX YpOBHSA C(HOPMHUPOBAHHOCTHU
3HAHUW, YMEHUH, TMPAKTUYECKOrOo OMbITa, OOMUX U MTPO(PECCHOHATBHBIX KOMIIETEHIIUN
00yyJaromuxcs;

KOMIUIEKCHOCTH OLIEHKH — CHCTEMAa OLIEHMBAHMS BBINOJHEHHS 3adaHUM HOJDKHA
MO3BOJISITh ~ MHTETPATUBHO  OIIEHWBAaTh oOO0mmMe W  NpodecCHOHANIbHBIE  KOMIETEHIIUU
o0y4aromuxcs;

OOBEKTUBHOCTH OIICHKHM — OIICHKA BBITIOJIHEHMS] KOHKYPCHBIX 3aJlaHUN JOJDKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodeCcCHOHATbHOW OpHEeHTAlUd WU MPearoYTeHUuN
Mpeno/iaBaresield, OCyIECTBISIONMNX KOHTPOJIb WIH aTTECTAIIHIO.

[Ipy BbIMOSHEHUH TMPOLIEAYP OLEHKH 3aJaHUN HUCHOJIB3YIOTCS CJIEAYIOIINE OCHOBHBIE
METOJIBI:

METO/I pacyeTa MepBUYHBIX OAIIOB;

METO/I pacyeTa CBOJIHBIX 0aJjIoB;

Pe3ynbpTaThl BBIIONHEHUS 3a/laHU OIEHUBAIOTCS B COOTBETCTBHH C pa3pabOTaHHBIMU
KPUTEPHUSIMHU OIEHKH.

Hcnone3yercs nsaTu OanbHas 1IKaja JIsl OIEHUBAHUS PE3YIbTAaTOB O0OYUEHUS:

[Ipu BBITIOTHEHNH 3a]aHUH 00s13aTEIBLHON YacTU TPeOYyeTCs MPEACTaBUTh X0 PEIICHUS 1
yKa3aTh IMOJNyYeHHBIH OTBET. 3a MPaBWIHHOE BBIMOJIHEHHE JTIOOO0TO 3aJaHUs M3 00s3aTelbHOU
4acTH oOydJaromuiicss moayvaere oauH Oamit. [Ipu BeIMONHEHUH 3aaHWsS U3 JOTOTHUTEIBHON
4acTh HEOOXOIMMO TMOAPOOHO OMHCATh XOJ PEIIeHUs U JaTh OTBET. [IpaBHIbHOE BBIOJIHEHUE
3aJaHUA JTONOJHUTEIBHON 4YacTH OlleHWBaeTcs 3 OautamMu wim 1-2 OaulaMH 3a 4YaCTHYHOE
pelIeHue.

basnmnel, momyueHHBIC 32 BCE BBHITIOJIHEHHBIC 3a/IaHUSI, CYMMUPYIOTCSI.

Illkana nepesoda nepsuunvlX HANN06 6 OMMEMKU NO NAMUOAILTILHOU cCUCIeMe

Ommemka Koauuecmeo nepeuunuix d6annos,
HOJIYYEHHBIX NPU 8bINOTHEHUU 3A0AHUN 00A3AMETbHOU
U OONOIHUMENbHOU Yacmeil

OLeHKa 5 «OTIMYHOY bonee 14
(He MeHee 08yX 3a0anull U3 OONOJHUMENbHOU Yacmu)
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Onenka 4 «xopouio» 10-14
(He MeHee 00H020 3a0aHUsl U3 OONOJIHUMENbHOU YaCmuL)

Orenka 3 «yJIOBJICTBOPUTEIHLHOY 6-9

O1nieHKa 2 «HEYJOBIECTBOPUTEIBHOY Menee 6

«3» (y008.)

«4» (xopouio)

«3» (omauuno)

1.3 . KOHTpOJ/IbHO-OLIEHOYHBbIE CPeICTBA

IK3amenauuoHHble 3a0aAHUA NO MAMEMAMUKE
(OemoncmpayuonHblil 6apuanm)

Oo0a3aTeIbHAA YACThH

IIpu BbInoTHeHnHu 3aganuii 1-12 3anumuTe X0/ pelieHus U MOJyYeHHbII 0TBeT.

1. (1 6amn) Beruncnure: ZSin% + 2cos g

2. (1 6amn) Ha pucyHke >XKMpPHBIMH TOYKaMM IOKAa3aHO CYTOYHOE KOJMYECTBO
0CaJKOB, BBINAJABIIMX B OJiHcTe ¢ 7 mo 18 jq
nexkabpss 2001 roma. Ilo ropuzoHTaNH :; ik
YKa3bIBAaIOTCS 4KCIa Mecsla, 0 BEepTUKAIU E,T;. f "l,ll
— KOJIMYECTBO OCAJKOB, BBIIIABIIMX B ;’ i \
COOTBETCTBYIOIIUN JI€Hb, B MUJUIMMETPAX. i5 / ]H". f{
JUIi HADIAHOCTH  JKMPHBIE TOYKM HAa os = } /
PHCYHKE COCIMHEHBI nuHMEH. OMPENeNnuTe 5 5 o 10 11 12 12 18 15 16 17 15
110 PUCYHKY, CKOJIBKO JTHEW BBINAAajio Oosee 2 MIJTUMETPOB OCAAKOB?

3. (1 6amn) MoOGunbnblit Tenedon cromn 16000 pybneit. Uepes HekoTopoe Bpems
LEHY Ha 3Ty Mojienb cHu3uau 7o 15200 py6neit. Ha ckonbko nponeHToB Oblia CHIKEHA 1ieHa?

4. (1 6anm) Ha tapenke 16 nupoxkos: 7 ¢ peiOO#, 5 ¢ BapeHbeM U 4 ¢ BumHen. FOus
HayraJl BBIOMpaeT oJluH MUpoxoK. Haiiiute BepoATHOCT TOTO, YTO OH OKAXKETCS C BULITHEH.

5. (1 6amun) Haitnute 3naueHue Boipaxenus 10922 + logz 32

6. (1 6ann) Haitnure kopeHb ypaBHeHUs V7 — 6x = 7.

7. (1 6amn) Pemmre HepaBeHcTBo 25 > 64. B OTBET 3alUIINTE HAaUMEHBILEE
MIOJIOKUTEIBHOE YHCIIO.

8. (1 6amm) Haitnure KopeHb ypaBHeHI/ISI:% = %

9. (1 6amn) Haitnure npousBoHy0 QyHKIMU B Touke X=0: Y = %X" —6x° +7x-1

10. (1 OGamm) Kakoe kommyectBO HeTH (B TOHHAX) BMEMIACT NMJIHHIPHYECCKAS

UCTepHa AuaMeTpa 18 M 1 BbICOTON 7 M, eciu II0THOCTh HedTu paBHa 0,85 r/cm3?
11. (1 6amn) Haiigure momans ¢urypsl, n300paxxeHHOH Ha 114
PHUCYHKE 11 V

| | |
/ \
Al \

—
dom

12. (1 6amm) Temo mBmxkercss mo 3akoHy S(t)=3t?+5t (M) Haifnure ckopocTh Tenma
yepes 1c¢ nocne Havana JBHKEHUS.
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JIomOJJHUTEILHAA YACTh

IIpu BoInoTHeHnHu 3aganuii 13-16 3anummTe X0 pelieHUs ¥ NOJTYyYeHHbIH 0TBET

13.

(3 Oaua) BerumciauTe IUIOMAAL ydYacTKa 3€MJIM, OTBEJICHHOTO IMOJ KIyMOYy,

TIEpUMETP KOTOPOTO OIPAHMYMBAIOT JMHUM Y=X>-2X-2 U y=-X’+2. Brimonaute ueprex. OTBET

JaiiTe B KBQAPATHBIX METpax.
(3 6amna) Pemmre ypaBHeHHe sin’X - 2SinX=0. B OTBeT 3amMIINTE KOJHYECTBO

14.

PELICHMIA, TIPUHAIICKAIINX TPOMEKYTKY [0; 47T ]

15.

(3 6ayma) Haligure 00beM MHOTOTpaHHHKA, H300payKEHHOTO Ha

pPHUCYHKe (BCe ABYIPaHHBIE YIJIbI IPSIMBIE).

16.

1

2

(3 6amna) Tumorpadusi uMeeT TpU NMEPEIUIETHBIX Iiexa. B mepBOM 1exe MoryT

nepenjaecTy 32 KHUIM 3a 2 4, BO BTOpoM — 24 kHuru 3a 4 4, B TperbeM — 10 xHur 3a 1 4.

Tunorpadus

ornevaraga 2000 KHUT, KOTOpbIE HEOOXOIUMO

pacrpeaenuThb

MEXIy

HepeHHéTHHMI/I nexaMu Tak, I1T06LI, OJIJHOBPCMCHHO HadaB pa60Ty, OHU OKOHYMIIM €€ TakKXe

OJIHOBPCMCHHO. CKOJIBKO KHHUT HCO6XOI[I/IMO OTIIPAaBHUTL B HepBHﬁ nex?

ITAJIOHLI OTBETOB:

Homep 1123 4 |5/6]|7 8 9| 10 |11 12|13 |14 |15 | 16
3alaHuA
OtBer 2135|0256 ]-7] 1) -10 |7]1513]15|11] 9 | 5 | 6 |1000
Kputepuu onenkun
3aanns Kpurepun oueHkun Pe3yJIbTaTOB BBINOIHEHHS 3aJaHui BaLab
00s13aTeJIbHOM YacTH
1-12 O60CHOBaHHO NOJyY€H BEPHBIN OTBET 1
HeBepHoe penieHne, HEBEPHbII OTBET WIIM OTCYTCTBUE PEILICHHSI 0
Maxkcumanvnolit 6ann 1
3aganus Kputepun onenkn Pe3y/IbTATOB BBINOIHEHHS 3aaHui BaLint
JAOMOJHHUTEIbHOI YacTH
13-16 | Xox pemeHus BepHBIA, NPUBEICHO BEpHOE OOOCHOBAHHOE 3
pelIeHue, NoJay4YeH BEPHBIA OTBET
XoJ pemieHuss BEepHBbIM, HO JIONMyNIeHa OJHA OIIMOKa 5
BBIYUCIIUTEIILHOTO XapaKkTepa,
Pemenne HauaTo JOTHYECKU BEPHO, OIYIIEHA BEIYUCIUTEIbHAS
omnOKa; WIM pELUIeHHe He JOBEICHO JO0 KOHIa, OTBET 1
OTCYTCTBYET
Pemienne He COOTBETCTBYET HH OJHOMY U3 KpPUTEpPHUEB, 0
MPUBEIEHHBIX BHIIIIC
Makcumanvholii 6ann 3

1.4. MaTepuajibHO-TeXHUYECKOE o0ecrieueHue sl MPoBeIeHusl IPOMeKYTOYHOI

aTrecralnumn

ATTCCTaI_[I/II/I IMPOBOJUTCA B y‘-Ie6HOM KaOHMHETe MaTEMATHKH.

1.5 YueOHo-MeToaMueckoe M HHpoOpMaNMOHHOEe oOecmevyeHHe [JIA NPOBEACHHUS
NMPOMEKYTOYHOM aTTecTaluu
OcHoBHbIE YueOHbIe H31aHUS
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