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PaGouas mporpamma o6uieo6pazoBaTenbHON yueOHON AUCIUILIMHBI pa3paboTaHa
Ha ocHOBe ®DeneparbHOr0 TOCYAapCTBEHHOIO 00pa3oBaTeNBHOr0 CTaHIapTa
cpenHero obmero obpazoBanus, [IpuMepHO nporpaMMsl 001Ie00pa3oBaTENbHOM
y4eOHOM JUCHMINIMHBL, pekoMeHjgoBaHHOH @OI'AY «®UPO» B KauecTse
IPUMEPHONX IPOrpaMMBbl Ul peaju3allid OCHOBHOM INpo(hecCCHOHATBHOU
obpazoBatenbHoi nporpammbl CITO Ha Ga3e ocHOBHOro 00mIero 06pa3oBaHUs C
IIOJ[ydeHHeM cpefHero ofmiero oOpa3oBaHMS C  YYE€TOM  COLHAIBHO-
HKOHOMHYECKOTro Mpoduis nmpodeccroHanbHOro o0pa3oBaHus, PexoMeHaamnwii mo
OpraHu3alliy IIOJydYeHUs] CpeHero obIero oOpa3oBaHUs B Ipeleiax OCBOCHHS
00pa3oBaTeIbHBIX IIPOrPaMM CpeIHero NpodeccCHOHaIbHOro 00pa3oBanus Ha 6aze
OCHOBHOro obmero ofpa3oBaHus ¢ ydeToM TpeOoBaHMH (emepatbHbIX
roCyIapCTBEHHBIX 00pa30BaTEeNIbHBIX CTAHAAPTOB U IOIy4acMOM MPO(MECCHH MK
CIIELHAbHOCTH  CpeJHero  ImpodeccHOHaIbHOro  obpa3oBaHMS  (TIUCBMO
JenapramenTa rocyapcTBEHHOM ITOMUTHUKY B chepe NOATOTOBKH pabodrX KaapoB
u JITO Muno6prayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom KoHuemniwu
IIpelrlo/laBaHusl PYyCcCKOro s3bIKa U JuTepaTypbl B Poccuiickoit ®denepanvu ot
09.04.2016 r. Ne 637-p, IIpuMepHOf OCHOBHOM 00pa3oBaTENbHONW MPOTrpPaMMBI
cpenHero obmero obOpa3oBaHus, ON0OpPEeHHOH pemieHHeM (eaepaabHOro ydeGHO-
METOJMYECKOr0 00BeIUHEHHs 1I0 00IIeMy 00pa30BaHHIO (IIPOTOKON OT 28 HIOHS
2016 1. Ne 2/16-3), YTounHeHu# PexomeHpmanuii 1o OpraHW3alH{ IOTYYECHIS
cpegHero ofmero o6pa3oBaHMS B Ipeferlax OCBOSHHS 00pa30BaTeNIbHBIX
IIpOrpaMM CpeIHEero IpodecCHOHaNIbHOro o0pa3oBaHMs Ha 0a3e OCHOBHOIO
obmero o0OpazoBaHUS ¢ ydeToM TpebGoBaHUM (herepanbHBIX I'OCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M IOJTydaeMOH NpohecCHd WM CIIELHaTbHOCTH
cpemHero  mpodeccHoHanpHOro  obpasoBaHus  (muceMo  JlemaprameHTa
rOCyIapCTBEHHOH IIONUTUKH B cdepe MoaroroBku paboumx kxagpoB u JI1O
Muno6prayku Poccuu ot 17.03.2015 Ne 06-259) u IlpuMepHBIX mIporpamm
001eo6pazoBaTebHBIX ~ y4eOHBIX ~ AMCHMIUIMH  JUIi  NIPO(ECCHOHAIBHBIX
obpazoBarenbHBIX opraHmsauuii (2015 r.) (Omobpeno Hay4HO-MeTOOMYECKHM
coBetoM IleHTpa mpodeccHOHATBHOrO 00pa30oBaHMs M CHCTEM KBATH(HKaIMii
OIr'AY «®UPO» Ilportokon Ne 3 ot 25 mas 2017 r.)

Opranuzanus pa3paboTIuK:
ABTOHOMHAasI HEKOMMepuecKast IpodeccroHallbHas 00pa3oBaTe/bHas
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1. INOACHUTEJIBHASA 3AIINCKA

[Iporpamma oOmeoOpa3oBaTelbHOM Y4eOHON JUCHUIUIMHBI —«MaremaTukay
npeaHa3HadeHa  JUIsl  M3yYeHUs ~ MaTeMaTHKd B MPOo(ecCHOHATBHBIX
oOpazoBarenbHblXx opranuzamusix CIIO, peanusyoommx 00pa3oBaTENbHYIO
nporpaMMy CpeaHero ooOmero oOpa3oBaHHs B TMpefeliax OCBOCHHS OCHOBHOMU
npodeccronanbHoil o6pazoBatenbHol nporpamMsl CITO (OITOIT CITIO) Ha 0aze
OCHOBHOTO 00111ero 00pa30BaHusl MPHU MOATOTOBKE CIICIIUATINCTOB CPEIHETO 3BEHA.

Conepxxanue mnporpamMmbl  «MaTeMaTtuka)»  HampaBiI€HO Ha  JIOCTHXKEHUE
CIEIYIOLINX Lese:

-- obecrieueHne chOpPMUPOBAHHOCTH MPEJCTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaxX CTAHOBJIECHUS MAaTEMAaTUKHU;

-- o0OecrnicueHHUe C(i)OpMPIpOBaHHOCTI/I JIOTUYCCKOI'0, AaJITOPUTMHUUYCCKOIO H
MAaTCMaTHYCCKOI'O MBIIIJICHMA,

-- obecnieueHre chOPMUPOBAHHOCTH YMEHUS IPUMEHATDH MOJYyYCHHbBIE 3HAHUS TIPH
PELICHUH Pa3JINYHbIX 337a4;

-- obecrnieyeHue c(HOPMUPOBAHHOCTU TMPEACTABICHUN O MaTEMaTUKE KaK O YacTH
OOIIEYETOBEYECKON KYJIbTYPhl, YHUBEPCATHBHOM SI3BIKE HAYKH, ITO3BOJISIOIIEM
OIHMCHIBATH U M3Y4YaTh PEATbHBIE TIPOIIECCHI U SIBJICHUS.

1.1. OO0uas xapakTepucTHKa Y4eOHOH JTUCHMILIMHBI «MaTteMaTuka»

PaGouas mporpamma y4eOHOW IUCHMIUIMHBI TpeJAHA3HAUYCHA JUIsl pean3aliuu
cpeaero obmero odpaszopanus B npenenax OIIOII ITIICC3  mns cnenuaibHOCTH
40.02.02 «IIpaBooxpanuTenbHasi AEATEIBHOCTH» B COOTBETCTBUH C INPUMEPHOU
NpOrpaMMOi C YYETOM COIMATbHO-DKOHOMUYECKOTO  MpOuis MOJIy4aeMOro
npodeccuoHanbHoro oo6pazoBanus. Ilpu ocBoenun mnpodeccuit CIIO wu
CIIELIMAJIbHOCTEN CIIO COLUAIBHO-D)KOHOMHUYECKOTO npodust
npodeccoHanbsHOTO 00pa3oBaHus JUCIUIUIMHA «MaTEMaTHKa» M3ydaeTcs Ha
npodmibaOoM ypoBHe PI'OC cpemnero obmero obOpazoBanus. llpm uzyuenun
JUCLUUIUIMHBL TMPECHEAYIOTCS Kak OOIue LeNd HU3yYeHUs] MaTeMaTUKH, TaK W
YUUTBHIBAETCA crernuduka ocBauBaeMOM crenualbHOCTH. Tak oOmue 1enu
TPAJUIMOHHO PEATU3YIOTCS B YETHIPEX HAMPABICHUSX:

- o011Iee IpeACTaBICHUE 00 UACIX M METOaX MaTeMaTHKH;

- UHTEJUIEKTYaJbHOE Pa3BUTHE;

- OBJIaJICHUE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMHU U YMCHHUSIMU;

- BOCHIUTATEJILHOE BO3CHCTBHUE.

Tak kak mpo¢uib CIEUaTIbHOCTH COIMAIbHO-3KOHOMHYECKOTO, TO BBIOOD
LeJIel CMeIIaeTcsl B IparMaTUYECKOM HAaIlpaBJICHUHU, MNPEayCMaTpUBAIOIIEM
YCUJICHUE M PACIIMPEHUE TMPUKIATHOTO XapakTepa U3YyUYEHUS MATEMATUKH,



MPEUMYILIECTBEHHON OPHUEHTAIlMA Ha QJITOPUTMHYECKHUN CTHJIb IMO3HABATEIbHOMU
JEATEIIbHOCTH.

N3yuenne mMaTreMaTWKH Kak MpoUILHON 00Ieo0pa3oBaTeIbHON yueOHOM
JTUCIUTUIMHBI,  YYUTHIBAIOMICH ~ CHENupUKy  OCBaWMBaeMOW  CTyJEHTaMU
crnenuaiabHocTu CIIO, obecrieunBaeTcs:

-BBIOOPOM Pa3IUYHBIX MMOJIX0/I0B K BBEJICHUIO OCHOBHBIX MTOHSTHUIA;

-opMHUpOBaHUEM CHUCTEMbl Y4YeOHBIX 3aJlaHui, O00ECIEeYUBAIOITUX
3 PeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11€JIEBBIX YCTAHOBOK;

-o0orameHueM CIeKTpa CTWied yuyeOHOHW JesATeTbHOCTH 3a CYeT
COTJIACOBAHMS C BEAYUIMMH JCATCIbHOCTHBIMU XapaKTEPUCTUKAMU BBHIOpaHHOM
CIICIIMATILHOCTH.

[IpodunbHas cocraBistomas OTpakaeTcsl B TPeOOBAHUSAX K IIOJATOTOBKE
00yYaroIIMUXCcs B YaCTH:

-o01Iell CcuCTeMbl 3HAHUU: COJEpKATENIbHbIE MPUMEPHI HCIOJIb30BAHUS
MaTEeMaTUYECKUX UCH U METOJI0B B IPO(EeCCHOHATBHOM NeITeTbHOCTH;

-YyMEHUH: pa3iudve B ypOBHE TPEOOBAHUM K CIOKHOCTH MPUMEHSEMBIX
aJIrOPUTMOB;

-MPAKTUYECKOTO HCIOJIb30BaHUsl TMPUOOPETEHHBIX 3HAHUN W YMEHHI:
WHJVMBUAYAJILHOTO y4eOHOr0 OMNbITa B MOCTPOEHUHM MAaTEMAaTHUYECKUX MOJIETEH,
BBITIOJTHEHU U HUCCIIEIOBATEIIbCKUX TTPOCKTOB.

1.2. MecTto yueOHO#H TUCHUIJIMHBI B Y4eOHOM IJIaHe

VYuebnas aucnumuinHa «MaremaTukay u3ydaercss B 001ieoOpa3oBaTeIbHOM
ke yueonoro miana OITOIT CIIO na 6a3e ocHOBHOIO 0OOIIero o0Opa3oBaHus ¢
MOJIYYEHHEM CPETHEro 00111ero 00pa3oBaHusl.

B yueOnbix mmanax [MIICC3 yuebnas auciurummaa «MaTemMaTukay BXOIWUT B
COCTaB 001Ie00Pa30BaATENHHBIX YUSOHBIX JUCITUTUIHH.

1.3. Pe3yabTaThl 0CBOEHHUS YUEOHOI TMCUHHUNIMHBI

OcBoeHue cojaepkaHUs YydeOHON IUCHUILIMHBI «MaTeMmaTuka» oOecreunBaeT
JIOCTUKEHUE CTYJCHTAMHU CIICIYIOIINX Pe3yJbTATOB:

JIMYHOCTHBIX:

—— c(OpPMUPOBAHHOCTD MPEJICTABICHUIN O MAaTEMAaTUKE KaK YHUBEPCAIBHOM SI3bIKE
HayKH, CPEJICTBE MOJICTIUPOBAHMS SIBIICHHUM U TIPOILIECCOB, UICSIX U METOIaX
MaTEeMAaTHKH;

—— MOHUMAaHME 3HAYMMOCTU MAaTEeMaTUKH JJIsl HAYYHO-TEXHUYECKOT0 IIporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIICHHUS K MAaTEMAaTHKE KaK K 9acTH OOIIeYeI0BEYCCKON
KYJIbTYPbI Y€pe3 3HAKOMCTBO C UCTOPUEHN Pa3BUTHUSI MAaTEMATUKH, BOJTIOIIMEH
MaTEMaTHUYECKUX UOCH;

—— Pa3BUTHE JIOTUYECKOTO MBIILICHUS], IPOCTPAHCTBEHHOTO BOOOPAKEHMUS,
AITOPUTMHUYECKON KYJIBTYPbI, KDUTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXO0IUMOM
utst Oyayme mpodeccHoHambHOM NeITeTbHOCTH, JIs1 TPOI0JDKEHUST 00pa30BaHUs
U caMO0Opa30BaHuS;



—— OBJIQJICHUE MAaTEMAaTUYCCKUMU 3HAHUSIMU U YMEHHUSIMU, HEOOXOIMMBIMU B
IIOBCETHEBHOM KU3HM, JUUI1 OCBOCHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX
JUCUUIUIMH U TUCHUIUIMH TPOPECCUOHATIBHOTO [IUKJIIA, AJIsSl TOJyYeHUs
o0pa3oBaHUs B 00JACTIX, HE TPEOYIOMUX yriyOJIeHHONH MaTeMaTUYECKOM
MOJArOTOBKH;

—— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUI0, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha MPOTSKEHUHN BCEM KU3HU; CO3HATEIIBHOE OTHOLIEHUE K HENIPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCIENTHON MPOoQeCcCHOHaIbHON U 00IIECTBEHHOM
NEATEIbHOCTH;

—— FOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUECKOW U OTBETCTBEHHOMN
NEATEIIbHOCTH;

—— FOTOBHOCTD K KOJIJIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEpCTHUKAMU B
o0Opa3oBaTeabHOM, 00MIECTBEHHO T0JIC3HOH, YUeOHO-HUCCISA0BATEIBLCKOM,
MPOEKTHOW U JPYTUX BUJIAX JNEATEIbHOCTH,

—— OTHOUIEHHE K NMPO(PeCcCHOHANBHO 1eATEIbHOCTH KaK BO3MOKHOCTH Y4acTUs B
pELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHAIbHBIX
npo0Jiem;

JIP1 Oco3Harouuii cedst rpakIaHMHOM U 3aIIUTHUKOM BEJIMKOW CTPAHBI.

JIP2 IIposBisAronIMi aKTUBHYIO I'PAXJAHCKYIO MTO3UIINIO, JEMOHCTPUPYIOLIUN
MPUBEPKEHHOCTH MIPUHIIMIIAM YECTHOCTH, MOPSATOUYHOCTH, OTKPBITOCTH,
DKOHOMHYECKHU aKTUBHBIN U YYACTBYIOIIHNM B CTYIEHUECKOM U TEPPUTOPUATBHOM
caMOYIIpaBJICHUH, B TOM YHUCJIE HAa YCIOBUSIX I0OPOBOJIbUECTBA, TPOIYKTUBHO
B3aMMOJICUCTBYIOIINIA U YYaCTBYIOIIHUMA B IEATETLHOCTH OOIIECTBEHHBIX
OpraHU3aIUN.

JIP3 Coburoaroniuii HOpMbI MPABOIIOPSIKA, CIICIYIOMINKN HaeaiaM TpaKI1aHCKOTO
oOrmecTBa, odecreueHus: 6€30MacHOCTH, IPaB U CBOOO rpaxkaaH Poccum.
JlosTbHBIN K yCTAaHOBKAM U TIPOSIBIICHUSM TIPEICTaBUTENICH CyOKYIBTYD,
OTJIMYAIOIINI UX OT TPYI C IECTPYKTUBHBIM U J€BUAHTHBIM MOBEJECHUEM.
JleMOHCTpUPYIOIMI HENPUATHE U IPEAYTIPEKIAIOIMIMI COLIMATBHO OIACHOE
MIOBEJICHUE OKPYKAIOIIUX.

JIP4 IIposBasronuil 1 AEMOHCTPUPYIOLIUHN YBAXKEHHE K JIIOJAM TpyAa,
OCO3HAIOUINI [IEHHOCTh COOCTBEHHOTO TpyAa. CTpeMsiuiics K GOpMUPOBAHUIO B
CETEeBOM cpefie IMYHOCTHO U MPOQPECCUOHATIBHOTO KOHCTPYKTUBHOTO «IIM(GPOBOTO
cruena.

JIPS JleMOHCTpUpYIOIIMI TPUBEPKEHHOCTD K POJHON KYJIBTYPE, UCTOPUUYECKON
naMsTH Ha OCHOBe JII0OBH K PojnHe, polHOMY Hapoay, Majoi poJIHE, TPUHSITHIO
TPaAULIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOTO Hapoaa Poccum.

JIP6 IIposiBnsronuii yBaK€HHUE K JIFOJSIM CTApPILIETO MOKOJIEHUS U TOTOBHOCTh K
YYaCTHIO B COLIMAJIbHOM MOAAECPKKE U BOJIOHTEPCKUX JIBUKCHUSX.

JIP7 Oco3Haromuii TpUOPUTETHYIO HEHHOCTD JIMYHOCTH YEJIOBEKA; YBAXKAIOIINI
COOCTBEHHYIO U UYKYI0 YHUKAJIIBHOCTh B Pa3M4HbIX CUTYyallUsX, BO BceX opMax
Y BUJIaX JEATEIbHOCTH.

JIP8 IIposBisronuii 1 AEMOHCTPUPYIOLIMN YBAXKEHHUE K IPEACTABUTEIISIM
Pa3JIMYHBIX ITHOKYJIBTYPHBIX, COIIMATBHBIX, KOHPECCUOHAIIBHBIX U UHBIX TPYMII.



CornpuyacTHbIN K COXPaHEHHUIO, IPEYMHOKEHUIO U TPAHCISILIUY KYJIbTYPHBIX
TPAJAUIIAN U IEHHOCTEW MHOTOHAIMOHAJILHOTO POCCUMCKOr0 TOCYyapCTBa.

JIP9 Cobmroaromuii ¥ mporaraHaupyOMUi TpaBuia 3J0pOBOTO U 0€30MMacHOTO
oOpa3za »KH3HHU, CIIOPTA; MPEAYIPEKAAIONTUN TUO0 MPEO0JICBAOIINIMA
3aBUCHUMOCTH OT aJIKOr0Jisl, Ta0aKa, ICUXOaKTUBHBIX BEIIECTB, a3apPTHBIX UTP U T.I.
CoxpaHsIomui MCUXOJOTHYECKYI0 YCTOMUYUBOCTD B CUTYaTUBHO CIIOXHBIX WJIU
CTPEMUTEILHO MEHSIIOIIUXCS CUTYAIIHUSX.

JIP10 3a0oTsiuiics 0 3aIuTe OKpysKarolen cpeibl, COOCTBEHHOM U 4y»KOM
0€30MacHOCTH, B TOM Yuciie TU(PPOBOIA.

JIP11 IlposiBastomuii yBaxkeHHE K 3CTETUHICCKUM IIEHHOCTSM, 00J1aIaronnuii
OCHOBaMU 3CTETUYECKON KYIbTYPBHI.

JIP12 IIpuHuMaromuii ceMeitHbIe IIEHHOCTH, TOTOBBIN K CO3/IaHUI0 CEMbH U
BOCIIUTAHUIO JIETEH; IEMOHCTPUPYIOIINI HENPUSATHE HACUIINS B CEMbE, YX0/1a OT
POAUTENBCKOW OTBETCTBEHHOCTH, 0TKa3a OT OTHOLIEHU CO CBOUMHU JI€TbMHU U UX
(bUHAHCOBOTO COJIEPKAHUSI.

JIP13 JIeMoOHCTpUPYIOLIUN TOTOBHOCTh U CTIOCOOHOCTH BECTU C JPYTUMHM JIFOJAbMU,
JIOCTUTaTh B HEM B3aMMOTIOHUMAHUSI, HAXOJUTh OOIIUE 1IN U COTPYIHUYATD JJIs
WX JOCTHKEHUS B MPO(HECCUOHAIBHOU eI TETbHOCTH

JIP14 IlposBrsironiuii CO3HATEIHHOE OTHOIIIEHUE K HEMTPEPHIBHOMY 00pPa30BaHUIO
KaK yCJIOBHIO YCIEIIHON MPodeCCUOHATILHON U OOIIECTBEHHOM JIEITEIIbHOCTH
JIP15 IlposBrsomuii rpaxk/laHCKO€ OTHOILIEHHE K PO ECCHOHAIBHON
NEeSTENHLHOCTH KaK K BO3MOKHOCTH JIMYHOTO Y4aCTUS B PEIICHUU OOIIECTBEHHBIX,
rOCyJapCTBEHHBIX, OOIICHAIIMOHABHBIX MPOOIIeM

MeTanpeIMeTHbIX:

—— YMEHHE CaMOCTOSATEIbHO ONPEAEIATH 1IeNU ACITETbHOCTH U COCTABIIATH IJIaHbI
JeSITeIbHOCTH; CAMOCTOSTEIHHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JACSATEIbHOCTb; UCIIOJIb30BATh BCE BOZMOXKHBIE PECYPCHI JIs
JOCTHKECHHSI TIOCTABJICHHBIX IEJIeH U peaTn3allii MIIaHOB JIeATEeIbHOCTH;
BBIOMpATh YCHEIIHbIE CTPATETUHU B PA3INYHBIX CUTYAIHIX;

—— YMEHHE MPOJYKTUBHO 00IAThCS U B3aUMOJEICTBOBATh B MTPOLIECCE
COBMECTHOM JIEATEIBHOCTH, YIUTHIBATh MO3UIIUN APYTUX YIACTHUKOB
nesTenbHOCTH, 3 (HEKTUBHO pa3peiaTh KOH(PIUKTHL;

—— BIIJICHUE HABBIKaMU TI03HABATEILHOM, y4eOHO-UCCIIeIOBATEILCKON U
IIPOEKTHOM J1eATENbHOCTH, HaBBIKAMHU pa3peleHus MpoOeM; CliocOOHOCTb U
TOTOBHOCTB K CAMOCTOSITEIbBHOMY MTOMCKY METOJIOB PELICHHS MPAKTUYECKUX 3a/1ay,
IPUMEHEHUIO Pa3IMYHbIX METOJOB MO3HAHNUS;

—— FOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSITEIbHON MH(DOPMAITMOHHO-
MO03HABATENIbHOM JIEATEIBHOCTH, BKIIIOUas yMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHHUKAX UH()OPMALINU, KPUTHUECKU OIICHUBATh U HHTEPIIPETUPOBATh
UHGOPMAIUIO, TIOTYYAEMYIO U3 PA3TUYHBIX HCTOUHUKOB;

—— BIIQJICHHE S3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, IOTUYHO U TOYHO M3JIarath
CBOIO TOYKY 3PEHUS, NCTIOIH30BATh a/ICKBATHBIE SI3LIKOBBIC CPEJICTBA;

—— BIIQJICHUE HABBIKAMU MO3HABATEIHFHON PEICKCHH KaK OCO3HAHUS
COBEpIIIAEMBIX JEHCTBUI U MBICIUTENBHBIX [TPOLIECCOB, UX PE3YIbTATOB U



OCHOBAHWM, I'PAHUL] CBOET'0 3HAHMs U HE3HAHUS, HOBBIX [IO3HABATEJIbHBIX 3a4a4 U
CPEACTB ISl UX TOCTUKEHHUS;

—— LIeJIEYCTPEMIIEHHOCTh B TOMCKAxX U NPUHATHH PELIEHUI, COOOPa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUH; CIOCOOHOCTH
BOCIIPUHUMATh KpPAacOTy U TAPMOHMIO MHPA:

NnpeaIMeTHbIX:
—— c(OpMUPOBAHHOCTD MPEJICTABICHUN 0 MaTEMaTUKE KaK YaCTH MUPOBOMU
KYJBTYPhI U MECTE MAaTEMAaTUKU B COBPEMEHHOM ITUBIIM3ALINH, CTIOCO0aX
ONMCAaHUS SABJICHUN PEabHOIO MUPa HA MAaTEMaTUYECKOM S3bIKE;

—— c(pOPMUPOBAHHOCThH MPEJCTABICHUN O MATEMATHUYECKUX MOHATUAX KaK
BAKHEUIIINX MAaTEMATUYECKUX MOJIEIISAX, MO3BOJISIOLIMX ONUCHIBATh U U3YYaTh
pa3HbIE IPOLIECCH] U SIBJICHUS; IOHUMAHUE BO3MOXHOCTA AaKCUOMATUYECKOTO
IIOCTPOEHHS] MATEMATUYECKUX TEOPHUIL;

—— BJIQJICHUE METOJaMU JI0KA3aTEIbCTB U AITOPUTMOB PELLIECHUA, YMEHUE UX
IIPUMEHSATh, IPOBOJIUTH J1I0KA3aTEIbHbBIE PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

—— BJIQJICHUE CTAHIAPTHBIMU IIPUEMAMU PEIICHUS PALIMOHAJIBHBIX U
MPPAlHOHAIBHBIX, TOKA3aTEIIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHCHUHN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE FT'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B
TOM YHCJIIE JISI TIOUCKA IIyTH PEIIEHUS U UWUTOCTPALIMU PELICHUS] YPABHEHUH U
HEPABEHCTB;

—— c(pOPMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX TTOHITHSIX
MAaTeMaTHYECKOr0 aHAJIN3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTEpU30BaATh
noBeieHNe GYHKIIMN, UCTIOJIb30BAHUE TIOYYCHHBIX 3HAHUMN ISl ONTMCAHUS U
aHaJIn3a peaJbHbIX 3aBUCUMOCTEN;

—— BJIQJICHUE OCHOBHBIMHU MOHATUAMU O IUNIOCKUX U MPOCTPAHCTBEHHBIX
TEOMETPUYECKHUX (PUTYpax, IX OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTH YMCHHUS
pacro3HaBaTh reoMeTpuyeckue (GUrypbl Ha YepTexax, MOJIENAX U B peaJbHOM
MUpEe; IPUMEHEHUE N3YUECHHBIX CBOMCTB reoMeTpuueckux Guryp u Gopmym ajis
pELIEHUs TEOMETPUUYECKUX 3a/1a4 U 3a71a4 C IPAKTUUECKUM COJIEPKAHUEM;

—— c(OpPMUPOBAHHOCTD MPEJICTABICHUN O MPOIIECCaX U ABICHUSAX, UMEIOIINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUPE,
OCHOBHBIX TTOHATHSX JIEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHUM HAXOJIUTh U
OIICHUBATh BEPOSITHOCTU HACTYIUJICHUS COOBITUI B MPOCTEHIITUX MPAKTUUECKUX
CUTYyalMsIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHBIX BEJIMUYUH;

—— BJIQJICHUE HaBBIKAMU UCIIOJIb30BaHNs T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpH
pELICHNUH 3aay.

1.4. PekoMeHayemMoe KOJIMYECTBO YACOB HA OCBOEHHUE
NMpPorpaMMbl TUCUMUIIIHHBI:

Ounas gopma o0yueHus:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuarorierocs 3514ac., B TOM 4uciie:
o0si3aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku odyuarorierocs 234 gac.;
CaMOCTOSATEIHLHOM paboThl oOyyvaromierocs 117 gac.



2. CTPYKTYPA, COAEP KAHUE U TEMATHYECKOE
IIJIAHUPOBAHHME YUEBHOM JUCHUTLTAHBI

2.1. O0bem y4eOHOM JUCHUNIMHBI U BBl Y4eOHOH padoThI

Bun yueOHoii padoThl O0bem
4acoB 0YHO

MaxkcumasnbHasi yueOHasi HArpy3Ka (Bcero) 351
Oo6s13aTesibHAs ayIUTOPHAsI y4eOHAsA HATPY3Ka (Bcero) 234
B TOM YHUCJIE:

1a0opaTOpHBIC 3aHATHUS

IPAKTUYECKHE 3aHSTUS 116

KOHTPOJIbHBIE PAOOTHI 1

KypcoBas paboTa (IIpoeKT) He IPeIyCMOTPEHO -
CamocrosiTesibHasi padoTa o0yuawuierocs (Bcero) 117
B TOM YHCIIE!

caMOoCTOsTeNIbHAs paboTa HaJ KypcoBOW paboTo -

(IpOoeKTOM) HE IPETYCMOTPEHO

Brinonnenne qoManioux 3aganui 117

HToroBslii KOHTPOJIb B hopme sK3aMeHa




2.2 TemaTH4ecKHii MJ1aH M coaep:kaHue ydeoHou aucuuniannbl OY .10 MaTtemaTuka

HaumeHnoBanue Copep:xanue yuedOHOI0 MaTepHuaJia, caMoCToATeIbHasi padoTa o0yyalommxcs. Oobem YpoBensb
pa3/iesioB U TeM 4acoB 0YHO OCBOCHUS
1 2 3 5
Tema 0.1 Maremarika B HayKe, TEXHHKE, SKOHOMUKE, THPOPMAIIMOHHBIX TEXHOJIOTHAX U IPaKTHIeCKOW aesTenapHocTH. Llenn u 3amaun 2
N3y4YCHNE MAaTEMAaTUKH B yUPEXKICHUSIX CPEIHETO MPOPECCHOHATBHOTO 00pa30BaHMs.
Beenenne
Paznes 1.
Pa3BuTHe noHATHHA 0
yucie.
Tema 1.1. 3amuch LeNbIX M palMoOHABHBIX Yncell. Apu(MeTHIeCKHe eHCTBHS Ha/l HUMU. J{elieHne ¢ 0CTaTKOM, IIPU3HAKU JAETUMOCTH. 1 1
Pasnoxxenne HaTypalbHOTO YHCIa HA MPOCThIE MHOXKHATENW. Hanbompmmii oOmmii nenwrens. Hanvensimee obmee KpaTHOE.
Heasbie n OObIkHOBEeHHbIE JpoOu. [IpaBunbHbIe, HempaBuibHbIE Apodu. PaBeHcTBO npobeii. OcHOBHOE cBOiCTBO npodu. Cokpalenne
pPanHOHA/IbHBIC npobeii. [IpuBenenue npobeit k oOmeMy 3HameHaremo. ApupMeTHYECKHe NIeHCTBHS HaJ OOBIKHOBEHHBIMU JIPOOSMH.
qucJa. Hecsatnanapie npodu. Apudmerndeckne ACHCTBHS HaA AecATHIHBIMEH ApoOsmu. [Ipomenter. OOpameHne OOBIKHOBEHHOM
JIpoOH B OECKOHEUHYIO JIECSITUUHYIO TTeproinueckyto 1po0s. KoopaunarHas mpsMas. MHOXKECTBO pallMOHANBHBIX YHCET
Tema 1.2. [etictBurensHble yncna. Yucnosas npsimast. O003HauCHNSI HEKOTOPHIX YHCIOBBIX MHOXKECTB. CpaBHEHHE JIEHCTBUTEIBHBIX 1 2
yricen. CBoIiCTBa YHCIOBBIX HEPABEHCTB. UNCIIOBBIE MPOMEXYTKA. MOIyTb NEHCTBUTENBHOTO Yrciaa. DopMya pacCTOSHU
JeiicTBUTeTbHBIE MeXAy AByMsi Toukamu. [IpaBuna neWicTBusi Haj AEHCTBUTEIbHBIMU 4uciamMu. CBOWCTBa apudMeTHyecKkux AeHCTBUHA Hal
yucaa. neiictBurenbHBIMU uncnaMu. [Iponopmmn. Lenas gacts uncna. JIpobHas gacTs uncna. MppannoHanbHBIe gicia
IIpaxkTuyeckoe ansTe Mo TeMaMm 1.1 u 1.2 2
Tema 1.3. Mopnyns aelictBurenbHoro uncna. ®opmyna paccrosiHus Mexy AByMs ToukaMu. [IpaBuna nelictBus Hal JEHCTBUTEIBHBIMU 1 2
yucnamu. CBoHCTBa apuMeTHYeCKMX AEHCTBUII Haja AEHCTBUTENbHBIMU yuciamMu. [lpomopumu. llenmas wacts wwucona.
Ipun6anxeHnoIe Jlpo6nas wacTp uyncna. OnpezneneHne apupMeTHIecKoro KBaapaTHOro kKopHs. CBoiicTBa apudmernueckux kopueil. Kopens
BBIYHC/ICHUSA U HEUYETHON CTEIEHH U3 OTPHULIATEILHOTO YHCIIA
BbIYHCIUTEJIbLHbIE
cpeacTBa
Tema 1.4. [MpubmkeHHble 3HaueHWss uuced. AOCONIOTHAasE ¥ OTHOCHTENIbHAs IIOTPEIIHOCTH. JlecATHUYHblE NPUOIMKEHUS 1 2
JICMCTBUTEIIFHOTO YHCIIA 10 HEAOCTATKy M MO0 M30BITKY. [IpaBnito n3BinedeHust KBaApaTHOTO KOPHS M3 HATYPaIbHOTO YHCIIA.
Crenenn ¢
PALHOHAIBHBIM H
JAefdCTBUTEIbHBIMHA

nmoxkasarTeJjieM.
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IIpaxkTryeckoe sansaTHe o Temam 1.3 u 1.4

Tema 1.5.

KomMmmiekcHble
quciaa

[TonsTHEe O KOMIUIEKCHOM uYHcie. ApHMeTHYeCKHe ONepanuy HajJ KOMIUIEKCHBIMHM dHCIaMH. AsreOpamdeckas ¢opma
KOMIUIEKCHOTO yrcna. OThICKaHHE KOMIUIEKCHBIX KOPHEH YpaBHEHHUS.

IIpakTrdeckoe 3aHsTUe 10 TeMe 1.5

IIpodunbHbie m npodeccHOHATBHO 3HAYMMBbIe 3JIEMEHTBHI colep:kaHMA. lcronp3oBaTh NpHOOpETEHHBIC 3HAHUA B
MIPAaKTHYECKOH NeATeNIbHOCTH U B MOBCETHEBHOW JKW3HH, apU(METHYECKUe JISHCTBHS HaJl YMCIIaMHU, YCTHBIE M MHUChMEHHBIE
MIPUEMBbI; TPHOJIMKEHHBIE 3HAYEHWS BEIWYMH W TOTPENIHOCTH BBIYHMCICHHWH (aOCONIOTHAs W OTHOCHTENbHAs); CpaBHEHHE
YHCJIOBBIX BBIPAXKCHUH.

CaMocTosiTeJbHast pafoTa: BEIIOJHEHHE TOMAIIHUX 33aHUH 110 paszeny 1

IIpuMepHas TeMaTHKA BHeayAUTOPHOII cCAMOCTOSITEJILHOW PadoThI

©oOo~NOOMWNE

Apupmerndeckue ASHCTBUS HA/l YUCIAMH.

[TpnbmKeHHbIe 3HAYEHNS BETUYHH.

CoMHUTENbHBIC IUQPHI YNCTIA.

ITpaBuito 3anmcy MPUOIMKEHHBIX YHCETL.

OxpyTIieHre MPUOIMKEHHBIX YUCEII.

I'panwuiia aOCOIIOTHOM MOTPELIHOCTH MPUOIHKEHHOTO YHCIIA.
I'paHuIa OTHOCHTENBHOM MOTPENTHOCTH MPUOIMKEHHOT'O YUCTIA.
[MpaBuna neWicTBrUil ¢ NPUOIMIKEHHBIMU YUCIAMH.

. OcHOBHBIE TPyNIBl MUKPOKAJIBKYJIATOPOB U UX OCHOBHBIC OTJINYHS.

10. CsoiicTBa cTENECHEN.
11. OcHOBHbIC MpaBHJIa BHIIOIHCHUS BBIYHCIUTEIBHOTO MPOIecca.

Paznen 2.

Kopuu , crenenn,
Jorapugmsl.

Tema 2.1

CreneHu u Mx
cBoOiicTBA.

Creress ¢ HATypaJIbHbIM IIOKA3aTCJICM. CBOMCTBA CTEIICHH C HAaTypaJIbHbIM [IOKAa3aTCJICM. CreleHs ¢ HYJICBBIM ITOKA3aTCJICM.
Crenens ¢ OTpHUHIATCIBHBIM LEJIBIM ITOKA3aTECIEM. CTaH,I[apTHBIf/i BH/I IIOJIOKUTCIIBHOTO HeﬁCTBHTCHLHOFO qucia.

IIpaxTuyeckoe ansTHE 1O Teme 2. 1

Tema 2.2.

JeiicTBusi co

ITpeoOpa3oBanus anredpandecKux BHIPAKEHUH, COJIEPXKAIINX CTEIECHH.
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CTCIICHAMM.

Tema 2.3

Kopnu u nx

OnpeaeneHI/Ie apI/Iq)MeTI/IquKOFO KBaJIpaTHOTO KOPHH. CBolicTBa apI/I(l)MCTI/IHCCKI/IX KOpHefI. KOpeHB HEYETHOH CTEIIeHU W3
OTPULHATEIBHOI'O YHCIIa.

CBONCTBA.
[IpaxkTryeckoe 2ansATHE 1O TeMaM 2.2 u 2.3
Tema 2.4 [IpeobpazoBanue anredpandecKux BEIPAKEHHH, COICPIKAINX KOPHH.
JleiicTBus ¢
KOPHSIMH.
IIpakTuyeckoe ansTHE 1O Teme 2.4
Tema 2.5. Crenenp ¢ npoOHBIMH TOKazarensMu. CBOHCTBa CTemeHedl ¢ panoOHAIBHBIMU IOKazaTelsiMu. [IpeoOpa3oBanHune
palOHAJIBHBIX, WPPAalHOHAJIIBHBIX, CTCICHHBIX, ITOKa3aTCIbHBIX Bpra)KeHHﬁ. Hpeo6pa3013aHMe YHUCJIIOBBIX H 6yKBeHHI)IX
O6o0maronye BBIPa)KEHUH, COIEPKAIUX CTEIICHH, TPUMEHSIS1 CBOMCTBA.
TIOHAITHA 0

nmokasarteJjie CTCIcHHA.

[IpakTryeckoe 2aHsATHE TIO TeMe 2.5

Tema 2.5
(mponoJikeHue).

Oo6o0marmonme
IOHATHUSA O
MmoKasareJie CTeneHH.

Hpeo6pa3OBaHHe YHUCJIOBBIX U 6yKBeHHLIX BLIpa)KeHHﬁ, CoACpIKalux CTCIICHU, TPUMCHAA CBOMCTBA.

IIpakTHyeckoe 2aHsATHE MO TeEMe 2.5

Tema 2.6

Jlorapu¢mpl ¥ ux

Onpenenenne Jiorapudma MOJOKUTENFHOTO YUCIAa [0 JaHHOMY OCHOBaHHI0. OCHOBHOE JIOrapu()mMU4YecKOe TOXKIECTBO.
[TpaBuna nevicTBus ¢ norapudmamu. Ilepexox kK HOBOMY OCHOBaHHIO Jiorapudma

cBoiicTBA.
[IpakTryeckoe aHsATHE TIO TeMe 2.6
Tema 2.6 Ilepexo kK HOBOMY OCHOBAHHIO JIorapudma
(mponoJiKkeHue)

Jlorapudmsel 1 ux
CBONCTBA.

IIpaxkTuyeckoe 2aHsATHE 1O TeMe 2.6
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Tema 2.7 JecsaTiuHble ¥ HaTypajbHbIe Jorapudmbl. XapakTepucTHKa U MaHTHCCA JecsiThdHOoro jorapudma. JlorapudpmupoBanue u 2
noreHuuposanue. [IpeodpazoBanue TOrapupMUIECKUX BHIPAKEHHUH.
JeiicTBus ¢
Jorapupmamu.
[Ipaktuueckoe 3anstue mo reme 2.7 2
Ipoduabubie W mpodeccHoHaNIBLHO 3HAYHMBbIE 3JI€MEHTHI cojep:kaHusi. lIcrosip30BaTh NpPUOOpPETEHHBIE 3HAHUS B
MIPAaKTHYECKOH /IEATEIHHOCTH M B MOBCEIHEBHOW JKU3HM, CTEIICHH M KOpHU. KOpHM HaTypalibHO# CTENEHM W3 4HCiIa M HX
cBoiicTBa. CTeleHN C parioHAIEHBIMU TIOKA3aTesIMHA, UX CBOWcTBa. CTETeHN C NeHCTBUTENFHBIMA MTOKa3aTesiMu. CBoiicTBa
CTETICHEH C IeCTBUTENBHBIMU T1OKa3aTeIsIMU
IIpoduabubie W mpodeccHoHAIBLHO 3HAYHMBbIE 3JI€MEHTHI cojep:kaHusi. lIcrosip30BaTh NpPUOOpPETEHHBIE 3HAHUS B
MPAKTUIECKON NEeATENPHOCTH W B TIOBCETHEBHON >XW3HU, jorapudm. Jlorapudm umcrma. OcHOBHOE morapu(pmMHUecKoe
TOXIecTBO. JlecaTnuHble W HaTypaidbHBIEe Jorapudmel. [IpaBuna neiicteus ¢ norapudpmamu. [lepexomq Kk HOBOMY OCHOBAHHIO.
[IpeoOpa3oBanue anreOpamdecKknx BBIpaXeHHHA. [IpeoOpazoBaHWe palOHANBHBIX, HWPPANUOHATBHBIX, CTCICHHBIX,
TIOKa3aTebHBIX 1 JIOTApHU(PMUUECKUX BBIPaKCHHUH.
CamocTosiTe1bHAst padoTa: BBITIOJTHEHHE TOMAITHUAX 3aJaHUN TI0 pa3aery 2 15
I[IpumepHasi TeMaTHKA BHEAyIUTOPHON CaMOCTOSITEJIbHOI PadoThI
1. CgoiicTBa cTeneHei.
2. Onmnpenencuue norapugma.
3. CsaoiicTBa norapu(mMos.
4. HarypanbHble, JeCATHYHbIC JTOTapHU(PMBL.
Pazgen 3.
OcHoBBI
TPUTOHOMETPHH.
Tema 3.1. Panuannas u rpagycHas Mepa yria. BpaiarenbHoe ABHKEHHE. 1
Paguanunas mepa
yraa.
[pakrryeckoe 3ansTHe M0 TeMe 3.1 1
Tema 3.2. UYucnoBas OKpY>KHOCTb HA KOOPIMHATHOM IUIOCKOCTH. BpaiarenbHoe JBUKEHUE. 1
Yucnosas

OKPY:KHOCTb.
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Tema 3.3.

Omnpepaesnienne
TPUTOHOMeTpHYec
KHX (DYHKIU.

Omnpenenenne TpUroHOMETpUYecKUX GyHKIMK. Onpenenenne cuHyca, KOCHHyca yrila. 3HaKd TPUTOHOMETPUYECKUX (PyHKINH
10 YETBEPTAM.

[IpaxTryeckoe ausTHe MO TemaM 3.2 u 3.3

Tema 3.4.

3aBHCHMOCTH MEXKIY
TPUTOHOMETPUYECKH
MU PYHKUMAMH

[TomapHass 3aBHCHMOCTb MEXIYy TPHUIOHOMETpUYeCKUMU (yHKumsaMu. OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO.
[TpumMeHeHne OCHOBHOTO TPUTOHOMETPHUYECKOTO TOXK/IECTBA [UISl TOKAESCTBEHHBIX IIPe0Opa3oBaHui.

Tema 3.5. Tpuronomerpuyeckne GpyHKINN YUCIOBOTO apryMenTa. OCHOBHOE TPHIOHOMETPHIECKOE TOXKIECTRO.
Tpuronomerpnyeckn
e GpyHKnun
4YHCJIO0BOI0
apryMeHra..
IIpakTrdeckoe 3aHsTHe no TeMam 3.42 u 3.5
Tema 3.6. CuHycC, KOCHHYC, TAHT€HC M KOTAHT€HC CYMMBI U Pa3HOCTHU JIByX YTJIOB. BeIpaxkeHne cHHyca, KOCHHYCa M TaHI€HCAa CYMMBI

DopMyJIbI CJI0MKEHH.

YTJI0B 4E€PE3 3HAUCHUSA DTUX YIJIOB.

Tema 3.7.

CuHyc, KOCHHYC H
TAHI'€HC IBOITHOT 0

[TpeoOpa3oBanne cHHyca, KOCHHyca W TaHI'€HCAa JBOWHOTO YIJla, HCIONB3YsS (OPMyNIbl CIOXKEHHS [BYX YIJIOB.
ITpeoOpa3oBanue cuHyca, KOCHHYCa ¥ TAaHTEHCA MOJIOBUHHOTO YTJIA, HCTIOJIB3YSI (POPMYJIIBI CIIOXKEHHS.

yraa.
IIpaxkTudeckoe 3aHsTHE IO TeMaM 3.6 u 3.7
Tema 3.8. ®opMyIibl NpuBejieHUs. [IpuBe/IcHHE CHHYCOB, KOCUHYCOB M TaHTeHCOB yrioB Gonbmux 90° k cuHycam, KocuHycaMm W
TaHr€HCaM YIJIOB MEHBIIUX MK paBHbIX 90°
OcHoBHBIE
TPUIOHOMETPHYECKH

e npeoopa3oBaHus

Tema 3.9.

®opMy.ibI IBOHHOIO
yria.

[TpeoOpa3oBaHHe TPUTOHOMETPUUECKHX BBIPAXKEHHUH C MOMOLIbI0 (OPMYI NPUBEICHHUS, HCIOIb3YI0 (OPMYIIbI JBOHHOTO
yria.

IIpakTrdeckoe 2ansTHE 1O TeMaM 3.8 u 3.9
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Tema 3.10.

IIpeoOpa3oBanue
NpocTeHImnx
TPUTOHOMETPHYECKH
X BBIPaKeHH

[IpeoOpa3zoBaHre TPUTOHOMETPHYECKHX BBIPAKEHWH € TOMOIIBIO (GOpMya mojoBuHHOro yria. IIpeoOpasoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHH C TIOMOIIBIO (OPMYJ MPUBEAEHHS, HCHONIB3YI0 (OPMYJIBI JABOMHOIO M TOJOBHHHOTO
YTJIOB.

Tema 3.11.

TpuroHomerpuyecka
s pyHKIHMA y=sin X

Tpuronomerpuueckas GyHKms y= sin x. E€ cBoiictBa u rpaduk. [lepnoguaaocTs.

[Ipaxrryeckoe ausTre mo Temam 3.10 m 3.11

Tema 3.12.

TpuroHomerpuuecka
A1 yHKIUSA y= COSX

Tpuronomerpudeckas pyHknus y= cosx. E€ cBoiictBa u rpaduk. [leprognaHOCTb.

Tema 3.13. TpuronoMeTpuueckas GyHKIMH Y= tg X, y=ctg x. Mx cBoiicTBa u rpaduk. [lepruoIuuHOCTb.
Tpuronomerpu4eckn
e pyHKuMH y= tg X,
y=ctg Xx.
[Ipaxrryeckoe ausTHe Mo Temam 3.12 m 3.13
Tema 3.14. ApKCHHYC, apKKOCHUHYC. APpKTaHIe€HC, apKKOTAHIreHC. IlpocTeiflliue TpUrOHOMETpMYECKHME YypaBHeHUs. PelueHue
UTOHOMETPUYECKUX YPaBHEHMIA.
OCHOBHBIE METOIbI R p yp
pelieHust
TPUTOHOMETPUYECKH

X YPaBHEHM.

[Ipaxrrdeckoe ausTHEe 10 Teme 3.14

IIpoduabHbie U npodeccHOHAILHO-3HAYNMbIE 3JIeMeHThI colep:kaHus. llcnonb3oBaTh INpPUOOpPETEHHBIE 3HAHUS B
MPAKTUYECKON NESATEIbHOCTH M B IOBCEAHEBHOW >kM3HHU, Paguannas mepa yria. CuHyC, KOCHHYC, TQHM€HC, KOTAHTEHC,
CEeKaHC, KocekaHc unciia. OCHOBHbBIE TPUTOHOMETPUUECKHE TOXIECTBA, (opMyiibl ipuBeneHus. CHHYC, KOCUHYC M TaHT'€HC
CYMMBI U pa3HOCTH JIByX yTJIOB

IpoduabHbie n npodeccCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTHI coep:kanms. Vcnonp30Bark NproOpeTeHHbIE 3HAHNS B
MPaKTHYECKO AESTeTbHOCTH, CHHYC M KOCHHYC JIBOWHOTO yrita. @opmMyJbl mojioBUHHOTO yria. [Ipeobpa3oBanue cyMMBbI
TPUTOHOMETPUYECKUX (PYHKIMHU B NPOU3BEACHHUE U ITPOU3BECHUS B CyMMY. BhIpaskeHne TpUuroHoMeTpuueckux GpyHKIuu
yepe3 TaHI'€HC MTOJIOBUHHOTO apryMmeHTa. [IpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPHUECKHUX BBIPAKEHUH.




Hpoclm.m;nme H HpO(l)eCCHOHaJIbHO SHAYUMBbIC J3JIEMEHTBI COACPKAHUSA. Hcnons3oBaTh HpI/IO6peTCHHLIe 3HaHUs B

MPAKTUYECKON  NIeATeNbHOCTH, ApKCHHYC, AapKKOCHHYC, apKTaHI'€HC, apKKOTaHreHc uucna.  [Ipocteiimme

TPUTOHOMETPUYECKUE YypaBHEHUs. PellleHue TpuroHomerpudyeckux ypaBHeHuil. IIpocreiimie TpUrOHOMETpUYECKUE

HEpPaBEHCTBA.
CamocrosiTesibHAsi padoTa: BBHITIOJHEHUE IOMAIIHUX 33/IaHui TI0 pa3zeny 3 15
IIpuMepHasi TeMaTHKA BHeaAyAUTOPHOI CAMOCTOAITEJILHON PadoThI
1. Onpenenenue paanana.
2. ®opmyna nepeBojia rpayCHOM Mephl yIia B paJHaHHYIo.
3. Ompezenenne cHHyca, KOCHHYCa, TAaHT€HCa, KOTAHT€HCa yIiIa.
4. OO0paTHbBIe TpUTOHOMETpHUYECKHE (DYHKIINH.
5. CaoiicTBa 1 Tpa)MKH TPUTOHOMETPUYECKHUX (PyHKIHI.
6. CaoiicTBa 1 rpaduKu 0OPATHBIX TPUTOHOMETPUYECKUX (PYHKIIHH.
7. TloctpoeHue reoMeTpHYECKUX MPeoOpa3OBaHUH.
8. Penienne TpUroHOMETPHYECKUX HEPABEHCTB.
Pazneu 4.
DOYyHKINU U
rpapuxm.
Tema 4.1 O6nacTp onpeneseHust 1 MHOXeCTBO 3HaueHnH pyHkuui. ['paduk pynkuun. CriocoObl 3aganust GyHKIHUH. 1
DyHKIHH.
Tema 4.2 MOHOTOHHOCTB, TIEPUOAMYHOCTh. [IpoMexyTkm Bo3pacTanus W yObBaHUMA. ['padmueckas uHTepnperanus. [Ipumepst 1
(YHKIMOHAJIBHBIX 3aBUCHMOCTEN B peajIbHBIX MPOLIECCaX U SBICHUSIX.
CpoiicTBa QpyHKIMIA.
[IpaxkTrdeckoe ausaTHe 10 TeMaM 4.1 u 4.2 2
Tema 4.3 [MousiTue obparHoii (yHKUMH, cBolicTBa. OONACTh Ompe/eneHns U 00JacTh 3HaUeHUs1 oOpaTHOW (DyHKLMH, rpaduK oOpaTHOI 1
¢yskmmu. Apudmerndeckre onepanun Hax QyHKIusIMA. CiioxkHast GyHKIHS (KOMITO3UIIHS).
Oo6partHble pyHKIUH.
Tema 4.4 Omnpenenennst GyHKIMHA, MX cBolictBa M rpaduku. [IpeoOpazoBaHusi rpaukoB: NapasieldbHBIH IIEPEHOC, CUMMETPHS 1
OTHOCHUTENIBHO OCEH KOOpAMHAT M CHMMETPHS OTHOCHTENILHO Hadana KOOPAWHAT, CUMMETPHsI OTHOCHTENIBHO MPSIMOHM y=X
Crenennblie n pacTspKEHHE M CKaTHe BJIOJIb OCEi KOOPIMHAT.
NMoKa3aTe/IbHbIe
bynxumii.
[TpakTrueckoe sansaTre o TeMam 4.3 u 4.4 2
Tema 4.5. Omnpenenennst GyHKIud, UX cBolcTBa M rpaduku. [IpeoOpazoBanusi rpaukoB: napasielbHbId IIEPEHOC, CUMMETPHS 1

OTHOCHTEIBLHO OCEH KOOpAWHAT U CUMMCTPUSA OTHOCHUTCIIbHO Hadala KOOpAWMHAT, CUMMCTPHA OTHOCHUTCIBHO HpHMOfI =X
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Jlorapugmuyeckue | pacTsIKEHUE U CKATUE BJIOJIb OCEH KOOPAUHAT.
pynkuun.
Tema 4.6. OnpeneneHus TPUTOHOMETPUIECKUX (PYHKITNHA, UX cBoWcTBa U rpaduku. [lepronnanocts. Cummerpus oOpaTHBIX (PyHKIHIA
OTHOCHUTEJIBHO NPSIMOM y=X pacTsDKEHHE U CKaThe BJIOJIb OCEH KOOP/MHAT.
Tpuronomerpu4eckn
e PyHKIUH.
[MpakTryeckoe ausaTHe IO TeMaM 4.5 1 4.6
Tema 4.7. CaoiicTBa 1 rpaduku TpuroHOMeTpuieckux (yHKui. [Ipeobpa3zoBanns rpaduKOB: MapajUIeIbHBIA MTEPEHOC, CHUMMETPHS
OTHOCHUTEJBHO OCEH KOOpAMHAT M CHMMETPHs OTHOCUTEIBHO Hayaja KOOPIWHAT, PAcTsHKEHHE M C)KaThe BAOJb Ocei
IocTpoenue KOOpJUHAT.
rpagpuxos
TPUTOHOMETPHYECKH
X QyHKUIHUIA.
IIpaxTudeckoe ansTHE MO Teme 4.7
Tema 4.8. Omnpenenenns (QyHKIWA, UX cBoiictBa M rpadukn. IlpeoOpazoBaHus rpadWKOB: MMapayUIeIbHBIA TEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO OCEH KOOpAUHAT U CUMMETPUA OTHOCUTCIIBHO Hadajla KOOpAWHAT, CUMMETPHUA OTHOCUTCIHBHO HpHMOf/'I y=X
IIpeodpazoBanne pacTshKEHHE M CKaTHE BJIOJIb OCEi KOOPIHHAT.
rpaduxos
TPUTOHOMETPHYECKH
X pyHKUMii

[IpakTrdeckoe 2ausTHE TIO TeMe 4.8

MpoduibHble U NMPOdecCHOHAILHO 3HAYUMBbIE 3J€MEHTBI coep:KaHus. VCrmoiabp30BaTh MPUOOPETCHHBIC 3HAHUS B
MPaKTHYECKOM esITebHOCTH, BEIYHUCIIATD 3HaUCHUE (YHKIMH MO 3aJaHHOMY 3HAYECHHIO apryMEHTa MIPU Pa3IHYHbIX CI0c00ax
3a7aHusl QyHKIHUH.

IIpoduabubie n mpodeccHoHANBLHO 3HAYMMBIE 3J1€MEHTHI coAepskaHusi. llcronp3oBaTh NpPUOOpPETEHHBIE 3HAHUS B
MIPAKTHYECKOM NESTENbHOCTH, ONPENETSATh OCHOBHBIE CBOMCTBA YHCIOBBIX (DYHKIUH, WIIIIOCTPUPOBATh MX Ha Tpaukax,
CTPOUTH IpadyKu U3YUEHHBIX (PYyHKINH, UCIIOIH30BATh HOHITHS (PYHKLNY JUIsl OIIMCAHUS M aHAJIM3a 3aBUCUMOCTEH BEIMYKH.

[podunbHbie u mnpodeccHOHATHHO 3HAYMMBbIE 3JEMEHTHI colep:kaHusA. Vcrmonp3oBaTh NpHOOpPETEHHBIC 3HAHUSA B
NPaKTUYECKOH NEATENLHOCTH, ONMCAaHUE C MOMOIIBI0 (QDYHKIMU Pa3IMYHBIX 3aBUCHMOCTEH, NMPEACTaBICHHE UX IpaUuecKH,
MHTEpIIpEeTalny rpaKoB.

IpodunbHbie u npodeccHOHATHHO 3HAYMMBbIe 3JIEMEHTHI colep:kaHuA. Vcrmonp3oBaTh MPHOOpETEHHBIC 3HAHHUSA B
MIPAaKTHYECKOH NeSATENbHOCTH, ONPEIEIsITh OCHOBHBIE CBOMCTBA YHMCIOBBIX (DYHKLUH, WILIFOCTPUPOBATH MX Ha Tpadukax,
CTPOHTH TPapuKH U3YICHHBIX (DVYHKIIMH, HCIIOIB30BATh MOHATHS (PYHKINH IS OMTMCAHUS M aHAIN3a 3aBUCIMOCTEH BEIMIHH
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KonTpoabsnas padora 1
CamocTosiTe1bHasi padoTa: BBIIIOTHEHHE JOMAIIHUX 3aaHui 10 paszaeny 4 11
IIpuMepHasi TeMaTHKA BHeayAUTOPHOIi caMOCTOSITeJILHON PadoThI
1. HppanmoHansHOE BEIpayKEHHE
2. CreneHs ¢ palioHAIBHBIM IIOKa3aTeleM
3. [NoxazaTtenpHas GyHKIHS
4, I'paduk mokazarenbHON QYHKINN
5. CpoiicTBa MokazaTeabHOH QYHKIHN
6. Jlorapudpmuaeckast QyHKINSA, CBOWCTBA, TpaduK.
7. Crenennas (GyHKIHNS, CBOHCTBA, TpaduK.
8. [TpeobpazoBanue rpauKOB CTENEHHOM, OKa3aTeIbHOM, IorapuGMUUecKoil hyHKIUIA.
9. [Ipeobpa3oBanme rpadUKOB TPUTOHOMETPHUSCKHUX (DYHKITHH.
KonTponsHas padoTa 1
Pazgen S
YpaBHeHus u
HEPaBEeHCTBA.
Tema 5.1 OmnpeneneHue ypaBHEHHWS C OJHON NiepeMeHHOW. PaBHOcmmbHOCTH ypaBHeHuil. JluneliHwsle ypaBHeHus. KsaapaTHbie 1
ypaBHenus. [lonstue cnenctBusi ypaBHeHHs. [lpoOHO-panoHaibHble ypaBHeHUs. OOjacTh ONpejesieHus] ypaBHEHHS.
YpaBHenue c oqHoii | MppanunonansHsle ypaBHeHus. [lokasaTenbHble ypaBHEHHUS.
IepeMeHHOI.
Tema 5.2. Pemenne ypaBHeHus p(x) = 0 MeTonoM pasioXeHHs €ro JIeBOM 4acTW Ha MHOXWTENW. PermreHwe ypaBHEHHH METOIOM 1
BBEJICHUA HOBOI mepeMeHHOH. bukBanpaTHsie ypaBHEeHHS. VIcroinp30BaHHE CBOMCTB M TpaduKOB (YHKIWH NPH pEIICHUH
Metoasb! pelieHust ypaBHeHMil. Pemenue 3agad ¢ IOMOIIBIO COCTABJICHUS ypaBHEHMH. MHTepnperanusi pe3yibTara, ydeT pPeallbHBIX
YPABHEHHI. OTrpaHUYEHUIL.
IIpaxkTudeckoe 2ansTHE 1O TeMaM 5.1 u 5.2 2
Tema 5.3. Cucremsl IByX ypaBHEHUH C OBYMs NEepeMEHHbIMHU. PaBHOCHIbHBIE cUCTEeMBL. PelleHne cucreM IBYX ypaBHEHHH C JBYMs 1
MEPEMEHHBIMA METO/OM TIOJCTAaHOBKU. PellleHne cHUCTeM IByX YpaBHEHHH C JBYMS NEPEMEHHBIMH METOJIOM CIOXKEHHMS.
Pemenue cucrem Pemenne cucteM JByX ypaBHEHHH C JByMs IEPEMEHHBIMH METOJIOM BBEJCHHS HOBBIX IepeMeHHbIX. Jlorapupmudeckne
YPABHEHMIA. YpaBHEHMUSL.
Tema 5.4. I'paduueckoe pemieHne cucreM qyx ypaBHEHHH ¢ AByMsI IepeMEHHbBIMU. VcciieoBaHHe CHCTEMBI IBYX JIMHEHHBIX YPaBHEHUH 1
C IByMs IEpeMEHHBIMHE. Pelienne 3a1ad ¢ IIOMOIIbIO COCTABICHUS CUCTEM yPaBHEHHH.
Pemienue pasHbix
BHU/IOB YpaBHEeHMit
[IpakTudeckoe ransaTHe M0 TeMam 5.3 u 5.4 2
Tema 5.5. Pemienne TpUrOHOMETpPHUECKHX YpaBHEHHH MeTox pasioxkeHHs Ha MHOXHUTEIM M METOA CBEAEHHS K KBaJpaTHOMY 1
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Pemenue pa3HbIX
BU/I0B YPaBHEHU

YPAaBHEHHIO

Tema 5.6.

HepagencrBa ¢
OJIHOI mepeMeHHOM.

OCHOBHbIE MOHATHA, CBSI3aHHBIE C PELICHHEM HepaBeHCTB. I 'paduueckoe pelIeHHEe HEPaBEHCTB C OJHOM IIEPEMEHHOM.
JIuneliHple HepaBeHCTBa ¢ OAHOI mepeMeHHOW. CHCTEeMBl HEpaBEHCTB C OAHOI mepeMeHHOW. COBOKYITHOCTh HEPaBEHCTB C
OJTHOH TepeMeHHOH. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOJKECTBA PEIICHWI YpaBHEHUI M HEPaBEHCTB C IBYMS
MEPEMEHHBIMU U UX CHCTEM.

[IpakTuueckoe raHsTHE 1O TEMaM 5.5 u 5.6

Tema 5.7.

Metoasb! pelieHust
HEPaBEHCTB.

Pemenne panroHanbHBIX HEPABEHCTB METOAOM ITPOMEXYTKOB. Vcronb30BaHNE CBOMCTB U rpaKoB (QYHKIMI TIPH PEIICHUN
HepaBeHCTB. HTepnperalys pe3yibTara, y4eT peajbHbIX orpaHuueHni. Vicrons3oBanue CBOHCTB 1 rpadukoB GyHKIM npu
peLIeHNH ypaBHEHUI 1 HEPABEHCTB.

Tema 5.8.

Pemenne pa3HbIx
BH/I0B HEPaBEHCTB

JlpoOHo-nMHeiHbIe HepaBeHCTBAa. HepaBeHcTBa BTOpOW cTeneHH. I 'paduyeckoe pelieHne HEepaBEHCTB BTOPOH CTETICHH.
HepagsenctBa ¢ Mmonymsamu. [TokazaTesnbHble HepaBeHcTBa. Jlorapudmuieckie HepaBeHCcTBa. VppaloHaibHbIe HEpaBEHCTBA

IIpaxTuyeckoe 3aHsATHE MO TeMaM 5.7 1 5.8

Tema 5.8
(mpoaoJiKeHue)

Pemenue pasHbIxX
BH/IOB HEPABEHCTB.

Perenne npocTeHmmx TPUTOHOMETPHYCCKIX HEPABEHCTB, UCTIONB3YsI OCHOBHOE TPUTOHOMETPHUIECKOE TOXKICCTBO, POPMYIIBI
JIBOMHOT'O M TOJIOBUHHOTO yriia. PellleHne palMoHalbHbIX HEPaBEHCTB METOJOM MPOMEXYTKOB. Vcnosib30BaHHWE CBOWCTB U
rpadukoB (GYHKIMN NP PEIICHUU HEPaBEHCTB. MHTepmpeTalus pe3ysbrara, yueT pealbHbIX OrpaHndeHuil. Mcrnonb3oBanue
CBOMCTB ¥ rpaKOB QYHKINI TPU PEIICHUH YPaBHEHU U HEPABEHCTB

[IpakTrdeckoe 2aHATHE TIO TeMe 5.8

l'[poqmm)m)le Hu npoq)eccuona.m)ﬂo SHAYMMBbIC 3JJIEMCHTBI COACpPKaHUA. Pemiatn palrOHAJIBHBIC, IIOKAa3aTCIIbHBIC,
J'IO]"apH(bMPI‘IeCKI/Ie, TPUTOHOMETPUUCCKUC YPAaBHCHUSA, CBOAAIIUCCH K JIIMHCHHBEIM H KBAa/IpATHbIM, a TAKKC aHAJIOTMYHBIC
HEPABCHCTBA U CUCTCMBEIL.

IpoduabHbie n npodeccHoOHATBLHO 3HAYMMBbIE 3JIEMEHTHI CO/IEPKAHUS. HCIIOIB30BaTh NPUOOPETEHHBIE 3HAHNS U YMEHUS
B TIPaKTHYECKOW JEATEIBHOCTH M IOBCEIHEBHOW J>KM3HH: HCIIOJIB30BaTh IpauuecKuii METO[ pElICHUs] ypaBHEHHH |
HEpPaBEHCTB; M300paXxxaTh HA KOOPJMHATHON IUIOCKOCTH PEICHNs yPaBHEHUH, HEPABEHCTB U CHCTEM C IByMs HEH3BECTHBIMU;
COCTaBJISITh M pEIIaTh ypaBHEHHS U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHHIE BEIMYMHBI B TEKCTOBBIX (B TOM 4YHCIE
MPUKIIAIHBIX) 33/1a4aX. JUIA IOCTPOCHMS M MCCIIEAOBAHUS NMPOCTEHIINX MaTEMaTHIECKUX MOJIENEH.

CamocTosiTeTbHAsi padoTa: BBIIIOJTHEHUE TOMAIIHUX 3aJaHUH 110 pa3aey 5

I[IpumepHasi TeMaTHKA BHEAyUTOPHON CaMOCTOSITEJIbHOI PadoThI

1. PaBHOCHIBHOCTH YpaBHEHUIi, HEPABEHCTB, CUCTEM.
2. PanuonHanbHbIe, HppalMOHANIBLHBIE, I0KA3aTENIbHBIE U TPUTOHOMETPUYECKUE YPAaBHEHHS U CHCTEMBI.
3. OcHOBHbIE IPUEMBI UX pelIeHHs (Pa3/IoKESHUE Ha MHOXKUTEIH, BBE/ICHHE HOBBIX HEU3BECTHBIX, OJICTAHOBKA, IPahMUECKUi METOJ).
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PanyonaneHele, ppalMOHaIBHBIE, TIOKA3aTENbHbIE U TPUTOHOMETPUYECKHIE HEPABEHCTRA.

OCHOBHBIE IPUEMBI UX PEIICHUS.

Hcnons3oBanue cBOiCcTB 1 rpadukoB (DYHKINIA TIPH pELIEHNH YPaBHEHUI 1 HEPABEHCTB.

MerTo HHTEPBAJIOB.

N300pakeHre Ha KOOPAWHATHOHN IIIOCKOCTH MHOKECTBA PELIEHNH YPAaBHEHNH W HEPABEHCTB C ABYMsI IEPEMEHHBIMH 1 UX CHCTEM.
[TpumeHeHne MaTeMaTHIECKUX METOOB JUISl PEIICHUS COEPKATENBHBIX 3a/1ad U3 PA3IHMYHbIX 00JIacTel HAYKH U MIPAKTUKH.

10 WuTteprperanust pe3yspTara, yueT pealbHbIX OTPaHHYCHHUI.

Paznen 6.

Koopaunarsl u
BEKTOPHI.

Tema 6.1

Koopaunartel Ha
IJIOCKOCTH U B

[TpsimoyrospHas (IexkapToBa) CHCTEMa KOOPJAMHAT Ha IUIOCKOCTH M B IpocTpaHcTBe. OCHOBHBIE IOHSTHSI, CBS3aHHBIE C
BEKTOpaMH B NpocTpaHCTBe. PaBeHCTBO BekTOpOB. IlapamiensHbiii nepeHoc.

NMPOCTPAaHCTBe.
Tema 6.2. Mopnyine Bektopa.CyMMa U pa3HOCTb BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha YKCJIO.
HeiticTBust Haj
BEKTOpaMM.
[IpaxTryeckoe 2aHsATHE TTO0 TeMaM 6.1 1 6.2
Tema 6.3. B3anmHoe pacrnonoxeHre BEKTOpOB B MPOCTpaHCTBE, WX cBoiicTBa. KommianapHocTh. Pa3snoxenue Bektopa mo TpéM He
KOMITJTaHApHBIM BEKTOPAM.
Komnianapssie
BEKTOPBI.
Tema 6.4. BBenenne koopauHaT B mpocTpaHcTse. [locTpoeHne TOUeK 1 BEKTOPOB MPSAMOYTOIBHON CHCTEME KOOPIMHAT B IIPOCTPAHCTBE.

JeiicTBust Haj

CyMMa " pa3sHOCTb BEKTOPOB, YMHOKCHUE BEKTOPA HA YUCJIO. Brruucnenue JJIUHBI (MOZ[yJ'ISI) BCKTOpa IO €TI0 KoopAuHaTaM..

BEKTOpPaMH,
3aJaHHBIMH CBOMMH
KOOPIAMHATAMM.
[IpakTudeckoe ransaTHe Mo Temam 6.3 u 6.4
Tema 6.5. Brrancnenue ckamspHOTO MPOW3BENCHHS OBYX BEKTOpOB. OmpenereHne yriia MeXIy BeKTopamu. [IpmMeHeHne CKaIspHOTro
MIPOU3BEACHUS JBYX BEKTOPOB JJisi BBIYHMCIEHHE yria Mexay NpsMbiMd. Mcroiib30BaHHME KOOPAMHAT U BEKTOPOB MPHU
CrausipHoe pelLlIeHUH MaTeMaTHYECKUX U MPUKIIAJHBIX 3a/1a4.

NMpoU3BeAeHNe IBYX
BEKTOPOB.
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ITpakTHueckoe saHsATHE 110 TeMe 6.5

Tema 6.6.

Paccrosinue mexxny
JABYMSI TOUKAMM.
JesieHue oTpe3ka B
JAHHOM OTHOUIEHHH.

JleneHue oTpe3ka B JaHHOM OTHouIeHuH KoopauHaThl cepeuHbl oTpeska. PaccTosHue Mexay nIByMst Toukamu. HaxoxneHne
KOOPJMHATHI TOYKH, JISKAIEH ¢ 3aJaHHBIMH KOOPJHMHATaMH €ro KOHIOB. Vcronb3oBaHue KOOPAMHAT TOYEK W BEKTOPOB B
MIPOCTPAHCTBE MIPU PEILICHNH 3aad.

[IpaxkTuyeckoe 2aHsATHE IO TeMe 6.6

[poduabubie U mpodeccHoHaNBLHO 3HAYHMBIE 3JI€MEHTHI coAepskaHMsi. llcronp3oBaTh NpPUOOpPETEHHBIE 3HAHUS B
MIPAaKTHYECKOH AEATENPHOCTH, PAaCcIIO3HABAaTh HA YEPTEKaxX M MOJENSX MPOCTPAaHCTBEHHBIE (DOPMBI, COOTHOCHTH TPEXMEPHBIE
00BEKTHI C X ONMUCAaHUAMH, U300paskeHUsIMH. [IpOBOTUTE T0Ka3aTeNIbHBIE PACCY KICHHUS B X0/I€ PELICHUS 3a1a4.

CamocTosiTesibHAsI padoTa: BBHITIOJHEHUE TOMAIIIHUX 33IaHUH 0 pazjeny 6

IIpuMepHas TeMaTHKA BHeayIUTOPHOI CaMOCTOAATEIbLHOM PadoThI

1. OmpeneneHust BEKTOpa, ICHCTBHUS HAJI BEKTOPAMH.
2. CsaoiicTBa JIecTBHI HAJl BEKTOPAMH.
3. TlonsTHe NpsSMOYTOJBHOMN JEKapTOBOM CUCTEMBI KOOPIUHAT Ha IIOCKOCTU M B IIPOCTPAHCTBE.
4. TlpaBuna neiicTBUil Hal BEKTOpaMH, 3aJaHHBIMH KOOPIWHATAMH.
5. ®opMybl 1S BEIYUCICHUS JUTUHBI BEKTOPA, YTJIa MEXIY BEKTOPAMH, PACCTOSHUS MEXTY ABYMS TOUKAMH.
6. JlelicTBHs HaJ BEKTOpAaMH B KOOPAWHATAX M KAK HAIPABJICHHBIX OTPE3KOB Pa3jI0KEHHUE BEKTOPA Ha COCTABJISIONIHE.
7. Brwluucienue yriia Mexay BEKTOpaMu, JJIMHA BEKTOPA.
8. TIlpoexuuun BekTopa Ha OCb.
Pa3znen 7.
IIpsimble 1
IJIOCKOCTH B
MPOCTPAHCTBe.
Tema 7.1. Uro uzyudaer crepeomeTpusi. AKCHOMBI cTepeoMeTpuu. CeCTBUSL U3 aKCHUOM CTEPEOMETPHH.
OcHoOBHbIE TIOHATHSA
CTepeOMeTPHUH.
Tema 7.2. [TapannenbHbIe U Iepecekaronmecs npsmbie. CKpenuBaronrecs npsmbie.
B3aumnoe
pacmnoJioKeHue
NpsSIMBIX B

NMPOCTPAHCTBE.
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IIpaxkTryeckoe sansaTHe 10 TeMaM 7.1 u 7.2

Tema 7.3. B3aumHoe pacnosnoxxeHue npsMoit u miockocty. [lapamiensHocTh NpsAMoii U IOCKOCTH. . [Ipu3Hak nmapainenbHOCTH NpsSMOit
U TUTOCKOCTH, YTBEPKACHUS, HEOOXOANMBIE TS pEIIeHHS 3a1a4.
MapanaenbHOCTH
NPSAMON U
IJIOCKOCTH.
Tema 7.4. B3aumHoe pacnonoxenue miockoctei. [lapanienbHOCTh IIIOCKOCTEH.
MapanaenbHOCTH
IIOCKOCTEi.
[IpaxkTryeckoe sansATHE IO TeMaM 7.3 u 7.4
Tema 7.5 B3aumHoe pacnosiokeHue npsMon U miockocTd. [lepneHauKyIspHOCTh NPSIMOM U MIOCKOCTH. [leprnenauKkynsp u HaKJIOHHAst
K IUIOCKOCTH.
IlepneHANKYASIPHOCT
b IPAMOIi 1
MJIOCKOCTH.
Tema 7.6 [lepnenaukymsip ¥ HAKJIOHHAS K IUIOCKOCTH. OnpeaeneHue yria Mexy NpsMoi U MIOCKOCTBIO.

Yroa mexny npsiMmoit
H ILUIOCKOCTBIO.

[IpakTrdeckoe >ausTHE IO TeMaM 7.5 u 7.6

Tema 7.7.

J{ByrpaHHbIe yIibl.

JIByrpannslit yron. CBoiicTBa U rpagycHast Mepa ABYTPaHHOTO yria. YTOJ MEXAY MIOCKOCTSIMU.

Tema 7.8.

IMepnenankyJasspHoCT
b IBYX IIJIOCKOCTEH.

Vron MCIKAY IJIOCKOCTSAMMU. HepHeH,HI/IKyHHpHOCTL ABYX IUIOCKOCTEH.

IIpaxkTuyeckoe 3ansATHE 1O TeMaM 7.7 1 7.8

Tema 7.9.

FeOMeTpnqecmle
npeodpazoBanus
NPOCTPaHCTBA.

CuUMMeTpusi OTHOCUTENIBHO TUIOCKOCTH, MapajiesibHblil mepeHoc. [lapamnenbHoe NPOEKTHPOBAHHME, OPTOrOHAIBHOE
MIPOEKTUPOBAHNUE, IUIOMIAh OPTOTOHANBHBIX MpoeKuuii. Vi3o0paskeHre mpoCTpaHCTBEHHBIX QUTYp.
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Tema 7.10.

Pemienue 3agau.

Hcnonp3oBanne NPHOOPETEHHBIX 3HAHUI B IPAKTUYECKON [EATETBHOCTH, pPACHO3HABaHHWE HA UYEpTeXax M MOJEIsIX
MIPOCTPAaHCTBEHHbIE ()OPMBI, COOTHOLIEHHE TPEXMEPHBIX OOBEKTOB C HX OIMCaHUAMH, H300paxeHusMu. [IpoBenenue
JIOKa3aTeJIbHBIX PACCYKICHHUM B X0J1€ peICHUs 3a/1a4.

IIpakTuyeckoe 2ansaTHe 1o TeMaM 7.9 u 7.10

IIpoduabHbie U mpodeccHoHANIBLHO 3HAYMMBbIe 3JIeMeHTbI cojaeps;kaHMsi. llcronp30BaTh NPHOOpPETEHHBIE 3HAHUS B
MIPAKTUYECKON JIEATENIbHOCTH, ONHMCHIBATH B3aMMHOE pPACIOIOKEHHE IBYX IPSAMBIX M IIJIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBaTh CBOM pAacCyXAEHHs 00 DTOM pAacIoJIOKEHWH, aHAaJIM3UpOBaTh B MPOCTEHIINX CIydyasx B3aMMHOE
pacIojoxeHre 0OBEKTOB B IIPOCTPAHCTBE, PACIO3HABATh HA YEPTEXKaxX M MOJEISIX IMPOCTPAHCTBEHHBIE ()OPMBI, COOTHOCHTH
TpeXMepHBIE OOBEKTHI C UX ONMUCAHUSIMU, N300pakeHUsIMU. [IpOBOUTH J0oKa3aTeNbHbIE PACCYKICHHUS B XO/I€ PEILICHHUS 3a1au.

CamocTosiTeJibHasi pafoTa: BBITIONHEHNE TOMAIIHUX 3a/1aHU# 10 pa3aeny 7

IIpumepHasi TeMaTHKA

©oOo~NOOM~WNE

[TapannensHoe
¢uryp.

BHEAYIUTOPHON caMOCTOSITeILHOW padoThI

AKCHOMBI CTEpEOMETPHH.

B3anMHOe pacnonoxeHue AByX NPSMBIX B IPOCTPAHCTBE.

IMapannensHOCTh NPSMON U MIOCKOCTH.

[TapannenbHOCTh MIIOCKOCTEH.

[lepneHauKyasIpHOCTb NPSAMON U MIIOCKOCTH.

[lepnenauKymasp U HaKJIOHHAas.

Yron Mexay NpsIMOX U TUIOCKOCTBIO.

I'eomeTprueckue npeodpazoBaHus mpocTpaHcTBa: [lapanienbHblil IepeHOC, CAMMETPHS OTHOCUTENIBHO MIOCKOCTH.

MPOCKTUPOBAHUC, OPTOTOHAJIBHOC MPOCKTUPOBAHUE, TUIOIIAAb OpTOFOHaHLHOﬁ MMpOCKIUH, 1/1306pa>1<eHMe IPOCTPAHCTBCHHBIX

10. [ByrpaHHblii yroi.
11. Vron Mexmy IIOCKOCTSIMHU.

12. Mepnenaukyist

PHOCTb IBYX IUTOCKOCTEH.

Pa3nen 8.

MHOrorpaHHUKH U
KPpyIJble TeJa.

Tema 8.1 Teno u ero nmoBepxHocTh. MHOrorpanssie yrisl. MHororpanHuky. BepmmHusbl, peOpa, rpaHn MHOTOrpaHHHKa. Pa3Beprka.
BbImmyKkiible MHOTOTPaHHHKH.
MHororpaHHHKH.
Tema 8.2. Omnpenenenne. [Ipsmas u HakioHHas mpu3Ma. [lpaBmmbHas mpusma. CuMMmeTpus B mpusme. [lapamnmenenwmern mpsMoi
HakJIoHHBIH. CuMMeTpus B mapamienenunene. Kyo. Cummerpus B kyOe Pemenue 3amau
IIpusma.
Mapananenenunesn.
Ky®6.

[Ipaktudeckoe ransaTre mo remam 8.1 u 8.2
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Tema 8.3. IMupamuna. IIpaBuneHas nupaMuaa. YcedeHHas nupamMuaa. CHUMMETpHH B IHpaMHUJIE.
HMupamupa.
Tema 8.4. Terpasap. Ero cBoiicTa. Pemenue 3anau.
Terpasap.
[Ipaktuueckoe ransTue no remam 8.3 u 8.4
Tema 8.5. [loctpoeHne cedueHmWd mapaUieNienuea, MTPHU3MBL, MUpaMUAbI, Kyba. Pacrmo3HaBaHme Ha dYepTekax W MOMEIIX
MIPOCTPAaHCTBEHHBIE (JOPMBI, COOTHOLIEHUE TPEXMEPHBIX OOBEKTOB C MX OIMHMCAHUSIMH, H300paKEHUSIMA
Ceuenue
napaJuieJienumnesa,

NpHU3MBI, Ky0a.

ITpakTHueckoe saHsATHE 110 TeMe 8.5

Tema 8.6. Onpenenenvie. Buabl mpaBUIBHBIX MHOTOrpaHHUKOB. [locTpoeHne ceueHuil.
IIpaBuibHbIE
MHOTOTPAHHUKH
Tema 8.7. [unuaap ¥ KoHyc. YcedeHHbId KoHyc. OCHOBaHME, BBICOTa, OOKOBasi MOBEPXHOCTb, oOpasyromas, pa3Béprka. OceBble

HuanHap U KoHYC.

CCUCHMS U CCUCHM, MMapAJIJICIIbHBIC OCHOBAHUIO. Pemenne 3aJga4.

IIpaxkTudeckoe 2aHsTHE O TeMaM 8.6 u 8.7

Tema 8.8. [lap u cdepa, ux ceuenus. KacarenpHast MIOCKOCTh K cepe
Ilap u chepa
Tema 8.9. [MonsTHe MIOIIaU MOBEPXHOCTHU. [L1oMany moBEpXHOCTH MHOTOTPAaHHHUKOB.
Ilnomaau
NMOBEPXHOCTH
MHOTOTPAaHHUKOB.
[Ipaktudeckoe ransaTre Mo Temam 8.8 u 8.9
Tema 8.10. [NonsTHE TUIOIAIN TTIOBEPXHOCTH IHIHHPA. DOPMYITBI TUIOIMAAHN TTOBEPXHOCTH IHIHH/PA. [IoOHATHE TUTOINAAN TTOBEPXHOCTH
koHyca. DopMyJIbI ILIOIIAAN TIOBEPXHOCTH KOHYca POpMyJIbI IJIOIIAAN IOBEPXHOCTH CHephl.
nomanb
TMOBEPXHOCTH
HHJIHHAPA.

Konyca.Cdepbnl.
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Tema 8.11. [onstue oobema mpocThix Tel. MHTerpanbHas hopmyina oobema. O0beM Ky0a, mapajiieenuIeaa. MPU3MbI, TUPAMHUIHL. 1
O0beM u ero
usMepenusi. O0bem
NPU3MBI U
NMUPaMHU/bI.
IIpakTuyeckoe 2ansTHe o TeMaM 8.10 u 8.11 2
Tema 8.12. ®Dopmyiel 00bEMa KOHyca, HUIHHApPA, apa. O0bEMBI TOTOOHBIX TEI. 1
O0BéM Ten
BpalleHHs.
IIpakTryeckoe 2ansTHE N0 TeMe 8.12 1
IIpoduiabHbie W NpodeccHOHATIBLHO 3HAYHMMble 3JIeMEHTbI coAepskaHMs. lIcronp30BaTh NPHOOpPETEHHBIE 3HAHUSA B
MPaKTHYECKOH JAeATeIbHOCTH, aHAIN3UPOBATh B POCTEHIINX CIIy4YasX B3aUMHOE PACIIOIOKEHUE 0OBEKTOB B IIPOCTPAHCTBE;
n300pakaTb OCHOBHBIE MHOTOTPAaHHHUKH; BBITOJHATE YEPTE)KH 110 YCIOBHSAM 3aj/lad; CTPOMTH NPOCTEHIINE cedeHHs Kyoa,
NPU3MBI, THPAMUABL, peIaTh IIAHUMETPUYECKHE M MPOCTEHIINE CTEPEOMETPUYECKHE 33/aud  Ha HaXOXJICHUE
TCOMETPHYCCKUX BEIUYMH (IJIMH, YIJIOB, IUIOIIAJCH, 00BEMOB), MCIOJIB30BATh NPU PEIICHHH CTEPEOMETPHUYCCKUX 3a1ad
IUTAHUMETpHYEeCKHe (PaKkThl M METOJIBI; IIPOBOJUTS JI0KA3aTeIbHbIE PACCYKACHUS B X0JI€ PELICHUS 3a71ad;
HUCIIOJIB30BATh HpI/IO6peTeHHBIe 3HaHUA 1 YMCHUA B HpaKTquCKOP’I JCATCIBHOCTHU U HOBCG}IHGBHOﬁ JKU3HU: OJI1 UCCIICAOBAHUS
(MOZIENTMpPOBaHKS) HECIOXKHBIX NMPAKTUUECKUX CHUTYallMid Ha OCHOBE M3YyYCHHBIX (OPMYJT M CBOWCTB (PUTYD; BBIUMCICHHS
00BEMOB W IIIOMA/ICH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEN MPU PELICHHMHM TPAKTHYECKHX 337ad, WCIHONB3Ys IpH
HEOOXOAMMOCTH CIIPABOYHHMKH M BBEIYMCIHUTEIIBHBIE YCTPONCTBA.
CamocrosiTesibHAasi padoTa: BBITIOJHEHUE IOMAIITHUX 33IaHU TI0 pa3zeny 8 15

IIpuMepHas TeMaTHKA BHeayAUTOPHOII CAMOCTOAITEJILHOW PadoThI

Pa3Beprka.

©o~NoaMWDNE

. Terpasap.

Bepmmnsl, pedpa, rpaHn MHOTOTPaHHHKA.

MHororpaHHbi€ yribl.

BeImykible MHOTOTPaHHUKH.

Teopema Diinepa.

[Tpusma. IIpsimast u HakioHHas npu3ma. [IpaBuiibHas mpusma.
[Mapamnenenunex. Ky6.

IIupamupa. IIpaBuiibHas nupaMua. Y ceueHHast NUpaMuaa.

10. Cummerpuu B KyOe, B mapajuienenuie/e, B Ipu3Me 1 MUpaMusIe.
11. Ceuenus ky0a, NpU3MBI ¥ THPAMUJIBL.
12 TunuHap v KOHYC.
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13 YceueHHBI KOHYC.

14 OcHoBanwue, BbIcOTa, OOKOBasI TOBEPXHOCTh, 00pa3ylomas, pa3BepTKa.

15 OceBble ceueHUS U CCUCHMS, IMapaJlJICJIbHbIC OCHOBAHUIO.

16 Illap u cdepa, ux ceuenus. KacarempHas mI0CKOCTh K cdepe.

17 OOBeM U ero u3MepeHue.

18 HUnrerpanbHas popmyiia oobema.

19 ®opmynsl 00beMa Ky0a, IPIMOYTOIBHOTO TapajlieNene1a, TPU3MbL, IIHHAPA.

20 ®opmyisl 00beMa nupamMuIsl 1 KOHyca. PopMyIIsl MIOMAAN TOBEPXHOCTEN HMIIMHAPA U KOHYCA.

21 ®opmyJbl 00beMa mapa U mIomaan chepsol.

22 TlogoOue Temn.

23 OrtHoureHus IIoNIa el MOBEPXHOCTEH 1 00HEMOB ITOT00HBIX TEI.

[IpencraBnenne o MpaBWILHBIX MHOTOTPaHHHUKAX (TETpadIp, KyO, OKTasp, JOAEKadAp U HKOCAIP).

Pa3nen 9.

Hauana
MATEMaTHY€eCKOI0
aHaJam3a.

Tema 9.1

YucaoBuie
MmoCJIe0BATEIbHOCTH

Omnpenenenue nocienoparesibHocTd. CrocoOb! 3a1anus mociaenoBareabHocT. OnpeneeHne apu(GMeTHISCKOW POTrPeCcCH.
CpoiictBa apumermueckord mporpeccun. OmpeneiaeHne reoMeTpudeckoil mporpeccurd. CBOWCTBA TI'€OMETPHUCCKOM
nporpeccuu. IloHATHE O Tpenene MocIeIOBATENBHOCTH. BprUmcieHue mpenenoB mocienoBarenbHocTeil. CyliecTBOBaHHE
mpeaesia MOHOTOHHOM OTpaHWYCHHOW mocienoBarenbHOCTH. CyMMHpOBaHHE IMOCIenoBaTelbHOCTEH. beckoHedHo
yOBIBaroOIasl TeOMETPUIECKast IPOTPECCHS H €€ CyMMaA.

Tema 9.2

Hpenen pynxnumn.

IMpenen ¢pynkun y = f (x) npu x —oo. ['opuszonTanbHas acuMinToTa. Berancnenne npexenos ¢yHkuuid npu x —oo. [Ipenen
¢ynkuuu B Touke. HempeprsiBHOCTS hyHKIMH. BepTukanpHas acuMitTora. Berancienue npenenos GyHKIUH B TOUKE.

[IpakTryeckoe 2ansTHE TTO0 TemaM 9.1 1 9.2
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Tema 9.3.

I[IpouzBoanas.

[Mpupamenue aprymenta. [pupamenue ¢ynkuun. Onpenenenue npousBonHoil. @opmyinsl quddepenunponanus. Tabnuia
npou3BoaHbIX. JuddepenumpoBanne cymmbl, npousBeaeHus, yactHoro. CiokHas GyHKIMsS U ee aAuddepeHIpoBaHue.
duzndeckuii cMbICT MPOU3BOAHOM. BTopas mpomsBogHas n ee ¢usmuecknii cMmbica. KacartenpHas K rpaguky (QyHKIHH.
[Ipon3BonHBIE OCHOBHBIX 3J€MEHTapHBIX (QyHKIHH. [IprMeHeHre MPON3BOAHON K MCCIECIOBAHUIO (DYHKIHMA U ITOCTPOCHHIO
rpadukoB. [IponsBogHbIe 00paTHOH HYHKIIMN ¥ KOMITO3HUIMH (DYHKIHH.

Tema 9.4.

I'eomerpuyeckuii u
uznyecknii cMbIcII

FeOMeTpI/I‘IGCKI/Iﬁ u (1)PI3H‘I€CKPII>'I CMBICJI ITPOU3BOJHO. 332[3‘11/1, MMPUBOJAANINEC K ITIOHATHIO HpOHBBOﬂHOﬁ.

NPOU3BOJHOI.
[Ipaktuueckoe ransTHe no remam 9.3 u 9.4
Tema 9.5. OmnpeneneHre ypaBHEHUS KacaTelbHOM K rpaduKy QYHKIMH U YIJIOBOTO KO3 GHUIMEHTa.
YpaBHenue
KacaTe/IbHOH K
rpaguKy (pyHKIMH.
Tema 9.6. [IpomsBonusie  crenenHoil.  [loka3zaTenmpHOH, Jorapupmudeckoii W TpuroHOMeTpudeckux  (yHKIUA.DopMyIsl
muddepentmpoBanns. Tabmuna TpPou3BOAHBIX. BbIBOA (OpPMyIbl HAXOXKAEHHS TNPOU3BOJHOW CTEMEHHOH (YHKIHH.
IIpousBoansie ITpon3BoHBIE HEKOTOPHIX 3JIEMEHTAPHBIX (QYHKIHH.
3J1eMeHTapHbIX
(yHxuuii.
[IpakTrdeckoe ausTHE IO TeMaM 9.5 1 9.6
Tema 9.7. ®dopmynbl qudGepeHIIMPOBAHUS CYyMMBI, Pa3HOCTH, MPOU3BEACHUSA M YacTHOro (yHkIiwmid. Tabmuia npou3BoaHBIX. BiBOA
(bopMyITBI HAXOXKICHUS MPOU3BOAHON CTETIEHHOH (yHKINH. [IpOoN3BOIHEIE HEKOTOPBIX HEMEHTAPHBIX (PyHKIHI.
IIpaBuia
augdepeHIPOBaHI
f
Tema 9.8. Dopmyisl nuddepeHpoBanus ciI0KHBIX GYHKIMNA. Penienue ynpaxHeHuni.
JAuddepenuupoBanu

€ CJI0KHOI PyHKIMH.

[IpakTudeckoe ransaTHe Mo TemMam 9.7 u 9.8

Tema 9.9.

IIpuMmeHneHnue
MPOU3BOIHOM K
HCCJIeI0BAHUI0

byHkumii u

[TpumeHeHne NPOU3BOIHON K MCCIENOBaHMIO (DYHKUMHM HAa MOHOTOHHOCTh. [IpMMEHEHHe NPOM3BOIHOW K HCCIEAOBAHHUIO
¢bynkn Ha 3kcTpeMyM. [TocTpoenne rpadmkoB GyHKIHI ¢ UCIIOIH30BAaHUEM ITPOU3BOIHON.
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NMOCTPOEHHIO
rpaguKoB.
Tema 9.10. OTpIicKaHUEe HaWOONBIIETO W HAMMEHBIIETO 3HAYEHWI HENpephIBHOCTH (YHKIWM Ha OTpe3Ke. 3agadd He OTBHICKAHHE 1
HaI/I6OJ'H>I_HI/IX WM HAaUMEHBIINX 3HAYEHUN BEJITUYMH. HpI/IMepI)I HUCIIOJIB30BaHUs HpOHSBO[{HOﬁ JJIA HAXOXKIACHUA HaAWJTydlI€ro
IIpumenenne peIIeHNs B MPUKIIAIHBIX 3a/1a9ax.
NPOU3BOJHOM K
peleHnIo
NMPUKJIATHBIX 32a4.
[MpakTrueckoe ransTue o Temam 9.9 u 9.10 2
Tema 9.11. Bropas nponsBoaHas, €€ TeOMETpHIECKUI U PU3NIECKUI CMBICIT. 1
IIpousBoaHkIe
BTOPOro MOpsiaKa.
Tema 9.12. HaxosxneHne CKOpOCTH [UIS TIpoIiecca, 3aJaHHOTO (GopMyIioi U rpaduKoM. 1
Haxo:xknenue
CKOPOCTH mpouecca,
HCTOJIb3YS
NPOU3BO/HbIE.
IIpakTrdeckoe 2ansTHEe MO TeMaM 9.11 u 9.12 2
IpoduabHbie n npodecCHOHAIBLHO 3HAYMMBIE 3JIEMEHTDI COIePKAHUS
Hcnonp3oBath NpHOOpETEHHBIE 3HAHMS W YMEHHS B TIPAaKTHYECKOW JAEATEIBHOCTH W TOBCEIHEBHOW IKHM3HU:
IMocnemoBarenpHocTd. CrocoObI  3adaHUs W CBOWCTBA YMCIIOBBIX ToOcienoBatenbHOcTed. [loHsTne o0 mpenene
nocnenoBaresbHOCTH.  CylllecTBOBaHME IpeJiella MOHOTOHHOW OrpaHHUuYeHHOW mocienoBaTenabHocTH. CyMMHpoBaHue
mocienoBarenbHOCTeH. beckoHedHO yOBIBaroIas reoMeTprIecKasi MPOrPeECCHs U ee CyMMa.
IIpoduabHbie n npogeccHoOHATHHO 3HAYMMBbIE 3JIEMEHTHI CO/IePKAHUS. HCIIOIb30BaTh NPHOOPETEHHBIEC 3HAHNS U YMEHUS
B IIPaKTHYECKOW JIESITEIbHOCTH U MOBCEAHEBHOM KHU3HU . HAXOAUTH POU3BOJIHBIE AIEMEHTAPHBIX (yHKIINII;
UCIIONIb30BaTh MPOU3BOJHYIO JIsl U3YYEHHsI CBOMCTB (YHKIHMA M MOCTPOCHUs! TPadUKOB; MPUMEHSATh HMPOU3BOIHYIO IS
NIPOBEJCHUS NPUOIMKCHHBIX BBIYMCICHUH, peIlaTh 3aJadd IPUKIAJHOTO XapakTepa Ha HaXOXKIEHHE HanOOJBILETr0 M
HAMEHBIIETO 3HAYEHWS; pEIICHUS NPHUKIATHBIX 3a7ad, B TOM YHCJIE CONHATBHO-YKOHOMHYECKHX W (U3NYECKHX, Ha
Hau6om>ume 1 HAUMCHBUINE 3HAUCHUSA, HA HAXOKACHUEC CKOPOCTU U YCKOPCHUA.
CamocTosiTe1bHasi padoTa: BBIIIOTHEHHE JOMAIIHUX 3aJaHUH 10 pa3zaeny 9 12

IIpuMepHasi TeMaTHKA BHeayAUTOPHOIi cCaMOCTOSITEJILHON PadoThI

1. IlociemoBaTenbHOCTH.
2. CrocoOblI 3a1aHNs M CBOMCTBA YHCIIOBBIX ITOCIIEN0BATEIBHOCTEN.
3. TlousTHe 0 mpejelie MociIe0BaTeIbHOCTH.




© N GA

Cy1ecTBoBaHHUE MIpeesia MOHOTOHHOW OTPaHUYEHHOH MOCIIEA0BATENbHOCTH.

CyMMupoBaHHe ToclieIoBaTeNIbHOCTEH. beckoHeuHo yOpIBaroIas reoMeTpruIecKas porpeccus U ee CyMma.
[TonsiTHe O HEMPEPBIBHOCTH (PYHKIIHH.

[Mpoussonnas. [lorarue o mpon3BoAHON PYyHKIHH, €€ TEOMETPHUUSCKUI U HPUIUICSCKUN CMBICIT.

YpaBHeHHe KacaTenbHOH K rpaguKy QyHKINH.

ITpou3BonHBIE CyMMBI, Pa3HOCTH, IPOU3BEAEHHS, YaCTHOTO.

10 [Tpon3BoAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIUH.
11. TlpumeHeHue MPON3BOIHON K UCCIEIOBAHUIO (DYHKIIMN M TOCTPOSHHIO IPaUKOB.
12 TIpowmsBoaHbIe 00paTHON (QYHKINH W KOMITO3UINH (yHKIIHH.

Pazngen 10

HuTerpan u ero

IIpumeHeHue

NpUMEHeHHe.
Tema 10.1. Onpenenenne nepsoodpaznoit. Tabnuia nepBooOpaszHbIX. [IpaBriia BEIYHCICHNS TIEPBOOOPA3HBIX
IlepBooOpa3nas.
IIpakTryeckoe ansTHe mo Teme 10.1
Tema 10.2. Onpenenenne uaTerpana. CBsa3b MKy UHTETPajoM U epBooOpa3Hoii. [IpaBria BEIYHCIICHNSI HHTETPAJIOB.
Hurerpai.
IIpakTryeckoe 2ansTHE 1O Teme 10.2
Tema 10.3. ®dopmyna HeroTona-JleiiOnmna. Beranciaenne mioma iy KpuBOIHHEHHON Tpaneuy.
OnpeaeneHHblit
uHTerpaJ. Ilnomans
KPHUBOJHHEITHOI
Tpaneuus u
HHTerpal.
IIpaxTuyeckoe ansTue no teme 10.3
Tema 10.4. Brruncienue miomnianei puryp, orpaHuueHHbIX rpadukamu pyHkuuii. Mcnonb3oBars popmyiy Hetotona-JleiiOHuna.
IlpumeneHue
HHTerpaja B
reoMeTpHH.
Tema 10.5. Bolunciienue myTu, NpOMIEHHOr0 TOUKOH 332 IPOMEXKYTOK BPEMEHH.
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HHTerpaJja B pusuke.

[paktryeckoe ansTre o TemaMm 10.4 u 10.5

IIpodniabHbie u NpodeccHOHAIBLHO 3HAYMMBbIE 3JIEMEHTHI COAePKAHUS.

HCIIOJIB30BAaTh HpI/I06p€TCHHLI€ 3HaHU U YMCHUS B HpaKTH‘ICCKOﬁ JACATCIBbHOCTHU U HOBCGI[HGBHOﬁ JKHU3HHU, BBIYUCIIATH B
HpOCTeﬁmHX ClIydasX IJIomaan U ImyTu ¢ UCIIOJIb30BAHNUEM OIMIPCACIICHHOTI'O MHTETpaia.

CamocrosiTesibHAsi padoTa: BBIIOJHEHUE TOMAIIHUX 3aaHUi 1o pazaeny 10

IIpuMepHas TeMAaTHKA BHeayIUTOPHOI caMOCTOATEILHONH PadoThI

1. TlepBooOpazHas.
2. TlousaTue uHTETpana.
3. [IlpaBuna BEIYUCICHHS TIEPBOOOPA3HON U HHTETpAIA.
4. Tlpumenenue ¢popmyinsl Hetorona-JleiiOnuna.
5. Brruucnenne nepBooOpa3HoO st JaHHOH QyHKINH.
6. Pemienue 3aa4 Ha MpUMEHCHHUE MHTETPAIA 1Tl BRIYMCIICHUS IIOMIAICH IIOCKUX QUTYP.
Pazgen 11.
Kom0unatopuka.
Tema 11.1 [IpaBuiio npou3BencHuUs. 3a1aun Ha MOCUCT YUCIIA IEPECTAHOBOK.
OcHOBHbIE MOHATHS
KOMOMHATOPUKH.
Tema 11.2. CoenuHeHust 5JIeMEHTOB. 3a/1au1 Ha TIOJICUET YKCIia pa3MelleHu .
Pa3mewmenus.
[Tpaktudeckoe sanstue mo Temam 11.1 u 11.2
Tema 11.3. CouyeTaHue 3JIEMEHTOB M UX CBOMCTBA. 3a/1auM Ha MOJCYET YKCIIa COYETAHHUM.
Coueranus.
Tema 11.4.

bunom HeroTona.

OsnakoMileHre ¢ 6uHoMOM HbroToHa.

[Ipaktuyeckoe ranstre mo Temam 11.3 m 11.4

Tema 11.5.

TpeyroabsHuk

O3HaxkoMJICHHE ¢ TpeyroabHuKoM Ilackas.
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Ilackans.

Tema 11.6

KoMOuHaTopHbIe
3a1avu.

Pemenne MPAKTUYCCKUX 3a/1a4 C UCTTOJIb30BAHUEM IIOHATHH K npaBuil KOM6I/IHaTOpI/IKI/I.

[IpaxTryeckoe ansaTHe o TemaM 11.5u 11.6

HpO(l)l/lJ'l])l-lLle 4 l'lpO(l)eCCl’IOHa.]'ILHO SHAYUMbI€ 3JIEMEHTDbI COAePKaHUuA.

WCIIONIb30BaTh TNPHOOPETEHHBIE 3HAHUS W yMEHHsS B NPAKTHYECKOW AEATENbHOCTH M ITOBCEAHEBHOHM >XHM3HHU, pellaTh
IpocTeiie KOMONHATOPHBIE 33/1a41 METOAOM Iepedopa, a TaKKe ¢ UCIOIb30BaHNEM U3BECTHBIX (POPMYI;

HpO(i)I/IJ'ILHBIe u HpO(beCCI/IOHaJ'H)HO-3Han/IMI>Ie OJICMCHTBI COJACPIKaHHUs. MCIOJIB30BATh HpI/I06peTeHHLIe 3HaHUA U YMCHUA B
HpaKTH‘ICCKOﬁ JACATCIBbHOCTU U HOBCGI[HCBHOfI JKU3HH, BBIYHUCIIATH B HpOCTCﬁ].HHX ClIydasX BEPOATHOCTHU COOBITHI HA OCHOBE
noacyeTa 4uciia uCxoa0B,

l'[podm.m)m)le H npodwccuonam)no SHAYMMBbIC 3JIEMECHTBI CO/IepKaHUs. MCIIO0JIB30BaTh an/Io6peTeHH1)1e 3HAHUA U YMCHUA
B HpaKTH‘IeCKOﬁ JACATCIBPHOCTU U HOBCCHHCBHOﬁ KHU3HH, BBIYUCIIATH B HpOCTefIHIPIX Cllydasax IuIiomaan Hu 00BEMBI C
HCIIOJIB30BaAHHUEM ONPCACIICHHOT'O MHTETpaa.

CamocTosiTe1bHasi padoTa: BBITIOJTHEHHE TOMAIIHUX 3aJaHui 110 pasaery 11

IIpuMepHas TeMaTHKA BHeayAUTOPHOII caMOCTOSITEJILHON PadoThI

oapwNE

OCHOBHBIE TIOHSTHS] KOMOMHATOPUKH.

3ajauy Ha MOACYET YUCIA Pa3MEIEHUH, IepeCTaHOBOK, COUETaHUM.
Pemenne 3aau Ha mepeGoOp BapHaHTOB.

®opmyrna 6uHoma HeroToHa.

CBotiicTBa OMHOMHHAIBHBIX KOA((UIIIEHTOB.

Tpeyronabauk Iackans.

Pazpen 12.
Jj1eMeHTbl TeopHuu
BEPOSATHOCTEH 1
MaTeMaTH4ecKoi

CTAaTUCTHKH.

Tema 12.1.

CoObITHA.

CoObrtus. Buasr coosrtnii. KomOnHammm coOBITHHA.
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Tema 12.2. BepositHocTh cOOBITHSA. ClIOKEHNE ¥ yMHOXXEHHE BEPOSTHOCTEH.
BeposiTHOCTB
co0bITHS.
[Ipaktuyeckoe ransTHe mo Temam 12.1 u 12.2
Tema 12.3. Cratuctudeckas o0padoTka maHHBIX. O0beM m3MepeHus. [IpencraBieHne CTaTUCTUYECKUX NAHHBIX (TaOIUIBI, THATPAMMEI,
rpadukn). [Ipuémel 3anonHeHNS.
CratucTnyeckne
JAaHHbIe.
Tema 12.4. [NonsTHe reHepabHON COBOKYITHOCTH U BEIOOpKH. CpeHee apudmerndeckoe. Moaa u Meuana u3MepeHusl.
IenTpanbHble
TeHAeHINU
[Ipaxtrdeckoe ansTHe 0 TeMaM 12.3 u 12.4
Tema 12.5. Pa3max Be1Oopku. OTKIIOHEHHE OT cpenHero. CpenHee KBaJpaTHOE OTKIOHEeHHE. Pasmax m3mepenust. Jucnepcust.
Mepsbl pazdpoca
Tema 12.6. Brmuncienue BepositHocTed. CratucTHdeckass oOpaboTka naHHbIX. OObeM u3Mmepenus. IlpencraBieHHe CTaTHCTHUECKHX
JAHHBIX ( TaONHIbI, quarpaMmsl, rpadukn). [IpuéMer 3amomHeHns. Pemenne npukiagHbIX 3a1aq
Pemenue
NMPaKTHYECKNX
3a1a4.

IIpaxkTudeckoe 2ansTHE 1O TeMaM 12.5 u 12.6

IpoduabHbie U NpodeccHoOHATLHO 3HAYMMbIE 3JIEMEHTHI CO/IEPKAHHUS. HCIIOIb30BaTh NPUOOPETEHHbIC 3HAHUS U YMEHUS
B MPAKTHYECKOM JIEITEIbHOCTH M MOBCEAHEBHOM KU3HU, pelIaTh NPOCTEHIINE KOMOUHATOPHBIE 331a4 METOIOM Hiepebopa, a
TaKXe C UCITOJIb30BaHHEM M3BECTHBIX (HopMyII;

HpO(bI/IJ'II)HBIe u HpO(beCCPIOHaJ'IBHO-3Ha‘II/IMBIe OJICMCHTBI COACPIKAHHUA. HUCIOJIB30BATh HpI/IO6peTCHHLIe 3HaHUA U YMCHUA B
HpaKTH‘IeCKOﬁ JCATCIBbHOCTHU U HOBCC,HHCBHOﬁ JKU3HHU, BBIYUCIATH B HpOCTCﬁmHX ClIydasax BEPOATHOCTH COOBITHI HA OCHOBE
nmoacyeTa 4ucjiia uCxoa0B,

HpaKanecKoe 3aHATHE IO BCEM TEMaM
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CamocrosiTenbHast padoTa: BBIIIOJIHEHUE JOMAIIHUX 3aJaHull 10 pazaeny 12 6
IIpumepHasi TeMAaTHKa BHeAyUTOPHOI caMOCTOSITeILHON padoThI

7. OCHOBHBIE IOHATHA KOMOWHATOPUKH.

8. 3amaum Ha MOJCUET YKCIIA pa3MEIICHH, IEPECTAHOBOK, COUYETAHUIA.

9. Pemenmue 3aga4 Ha nepeOOp BapHAHTOB.

10. ®opmyna 6uHoma HeroToHa.

11. CsoiicTBa OMHOMUHAIBHBIX KOA(PPHUIINECHTOB.

12. TpeyronsHuk [Tackas.

13. CoOsbiTHe, BEpOSTHOCTH COOBITHS, CJIOKEHHE M YMHOXKEHUE BEPOSITHOCTEH.

14. TlousTHE O HE3aBUCHMOCTH COOBITHIA.

15. JluckpeTHas ciiydaiiHasi BeTUUHHA, 3aKOH €€ pacipe/eeHUs.

16. YucnoBble XapaKTepHCTHKH AUCKPETHOM CiTydaiiHON BeaHIuHBI. [I0HATHE 0 3aKOHE OONBIINX YHCET.

17. TpencraBnenne qaHHBIX (TaOIMIIBI, TUAarpaMMBI, rpadUKH), TeHepabHas COBOKYITHOCTh. BbIOOpKa, cpenHee apudmeTnieckoe, MeiMana.

18. INonsTHE 0 3a/1a9aX MaTEMaTHYECKOH CTATHCTHKH.

19. PemeHue npakTHUECKUX 33/1a4 C IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
JK3aMeH N
Bceero: 351




2.3. XapaKTepucTHKA OCHOBHBIX BU/I0B J1eSIT€JILHOCTH CTYI€HTOB

Conepxanue XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eITE€JIbHOCTH
o0yueHus CTYJEHTOB
(Ha ypoBHe Y4eOHBIX JIeiicTBHIl)
BBe}IeHI/le O3HaKOMIIEHHE C POJIbIO MaTEMAaTUKKU B HAYKE, TCXHUKEC, SKOHOMUKE,

WH(GOPMALIMOHHBIX TEXHOJOTUAX U MPAKTHYECKOW JEeSTEIBHOCTH.
O3HakOMJICHHE C LEMSIMH M 3aJadaMHd HM3Y4YCHHS MaTeMaTHKH TpU
ocBoenuu cunerpanbuocren CIIO.

AJITEBPA

Pa3BuTrne moHsiTHA O
quciie

Beinonnenne apudmernyeckux ACHCTBUM HaJ YUCIaMH, codeTas
YCTHBIC U TIUCbMEHHBIE TIPHEMBI.

HaxoxxneHue npuOJMKEHHBIX 3HAUYEHUI BEMMYMH U MOTpEIIHOCTEei
(a0COJIIOTHOM M OTHOCUTENBHOM); CPABHEHUE YHCIIOBBIX BHIPAKEHUH.
Haxoxnenue omuOOk B 1peoOpa3oBaHUSX M BBIYMCICHUAX
(OTHOCHUTCS KO BCEM MYHKTaM IIPOIPAMMBbI).

Kopuu, CTeIeHH,
Jorapupmbl

O3HakOMJIEHME C TIOHATUEM KOpHS N- CTENneHW, CBOWCTBaMU
paZivKaJIoB U NPaBUJIaMH CPAaBHEHUS KOPHEH.

@OopMyJIMPOBAHUE  OMNpPEICICHUS] KOPHS W CBOMCTB  KOPHEW.
Bbruncinenue u cpaBHEHHE KOPHEW, BBINOJIHCHUE MPUKUAKU 3HAYCHHUS
KOpHSL.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPXKEHUH, COJIEPIKALIUX
pajuKabl.

Boinonnenne pacdyeroB mo (Qopmyiam, coepalluM —paJuKalbl,
OCYILECTBIISAA HEOOXOIMMbIE MOACTAaHOBKH U IPeoOpa30BaHUsL.
OmnpeneneHne paBHOCHIBHOCTH BBIPAXKEHMM C paaukanamu. Pemenue
UPPALMOHAIIBHBIX YPABHEHUM.

O3HakoMJIEHME C  TOHATHEM CTENEHHM C  JIEHCTBHUTEIBHBIM
[IOKa3aTeNeM.

Haxoxnenue 3HaueHUN CTENEHW, HCIONb3Yys NpU HEOOXOIUMOCTH
UHCTPYMEHTAJIbHBIE CPEACTBA.

3anuch KOpHS N-H CTETIEHU B BUJIE CTETIEHU C IPOOHBIM [TOKa3aTeIeM U
HA000POT.

@opMyIMpOBaHHE CBOWCTB CTENEHEW. BplunCleHne cTeneHen ¢
palMOHAJIBHBIM II0KA3aTeJIEM, BBIIOJIHEHUE MPUKUIKU 3HAYCHUS
CTEIIEHHU, CPABHEHUE CTEIIEHEN.

[TpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPRXKEHUH, COAEpIKAIINX
CTEIIEHH, IPUMEHSS CBOMCTBA. PelleHne nokasaTenbHbIX ypaBHEHUM.
O3HaKOMJIEHME C IPUMEHEHUEM KOPHEHN U CTENEHEN NPU BBIYUCICHUN
CPEIHHUX, JEJIeHHEe OTpe3Ka B «30J0TOM CeuyeHHW». PemeHne
IIPUKJIAJHBIX 33/1a4 Ha CJI0KHBIE IIPOLICHTBHI.

IIpeoOpa3oBanue
aJredpanyecKnux
BbIPAaKEHU I

Brimonaenne mnpeoOpa3oBaHuil BBIpOKECHHH, MpUMEHEHHE (GOopMYyII,
CBSI3aHHBIX CO CBOMCTBAaMU CTETICHEH U JIOTapu(MOB.

Ompenenenne 00J1aCTH JOMYCTUMBIX 3HAYCHUHN JIOTAPUPMUIECKOTO
BbIpakeHUs. Pemenue norapudMuyeckux ypaBHEHHUH.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE TOHATHUSA

W3ydyeHne paauaHHOrO METOAa W3MEPEHHs YIJIOB BpallleHUs M UX
CBSI3U C TrpagycHoi Mepoil. M3oOpakeHue YIJIOB BpallleHHs Ha
OKPY’>KHOCTH, COOTHECEHUE BEJIMYMHBI YIJIa C €r0 PACHOIOKEHUEM.

®opMyupoBaHHE ONpPECIEHUI TPUTOHOMETPUUECKUX (QYHKIMH IS
YIJIOB TMOBOPOTa M OCTPBIX YIJIOB NPSIMOYTOJIBHOTO TPEYTrOJbHHUKA U
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00BSICHEHHE UX B3aMMOCBSI3H

OcHoBHBIC IIpuMeHeHHEe  OCHOBHBIX TPUTOHOMETPUUYECKHX  TOXKIECTB  JUIA
TPUTOHOMETPUYECKHEe | BBIUMCIICHUS 3HAYEHUH TPUTOHOMETpUYECKUX (YHKIUI MO OJHOM U3
TOKAECTBA HUX
IIpeodpazoBanue N3ydyeHne OCHOBHBIX (POPMYJT TPUTOHOMETPUU: (POPMYJIbI CIOKEHHUS,
NMPOCTEHIINX yIBOCHHUS, MpeoOpa3oBaHUE TPUTOHOMETPUYECKHX (YHKIMHA B
TPUTOHOMETPUYECKHUX | IPOU3BEJICHUE U TMPOU3BEACHHUS B CyMMy U MpPUMEHEHHE IpU
BbIPasKeHU I BBIUHACICHUM 3HAYEHUS TPUTOHOMETPUUECKOTO  BBIPAXKECHHUS U
YIIPOILEHUS €ro.
O3HakOMJIEHME CO CBOMCTBAMM CHUMMETPUM TOUYEK HA EIMHUYHON
OKPYXHOCTHU M IPUMEHEHHUE UX JJIsl BBIBOJA (OpPMYJI IPUBEICHUS
IIpocreiimmue Pemenue no ¢gopmynaM U TPUTOHOMETPUUECKOMY KPYTy HPOCTEHIINX
TPUTOHOMETPUYECKHE | TPUTOHOMETPUUYECKUX YPABHEHUH.
YPABHEHHA u | [Ipumenenne oOIMX METOJOB pELICHUs YpaBHEHUH (NpUBEACHUE K
Hepagencmea JUHENHOMY, KBaJpAaTHOMY, METOJ PAa3JO0KEHHUS Ha MHOXUTENH,
3aMEHbl ~ IEPEeMEHHOH) MpHU  PEUIeHHH  TPUTOHOMETPUUECKHUX
YpaBHEHUM.
Ymenue OTMEUaTh Ha Kpyre pelieHus IIPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
Apkcunyc, O3HakoMJIeHME C TIOHATHEM OOpaTHBIX TPUTOHOMETPHUUECKUX
APKKOCHHYC, byHKIUi.
APKTAHICHC YHCJIAa W3ydyenue omnpeneneHuil apKCUHyca, apKKOCHHYCa, apKTaHreHca
yucia, (QOpMyJUpPOBaHHWE UX, H300paK€HHME Ha  E€AMHUYHOU

OKPYKHOCTH, IPUMCHCHHUC IIPpU PCIICHUHN ypaBHeHI/Iﬁ

®YHKIWHU, UX CBOMCTBA U TPA®UKH

®yukuuu. [onsitue o
HeNpPepbIBHOCTH
GyHkuMu

O3HaKOMJIEHME C MOHSTHEM NEPEMEHHOW, MPUMEPAMU 3aBUCUMOCTEN
MEX1y TIEPEMEHHBIMH.

O3HakoMJIeHHE C TTOHATHEM TpaduKa, OTNpeaeTeHNEe PUHAICKHOCTH
Touku rpaduky QyHkumu. OnpeneneHue no Qgopmyse mpocreiieit
3aBUCUMOCTH, BUaa ee rpaduka. Bwipaxkenwe mo Qopmyne omHOi
IIEPEMEHHON Yepe3 ApyTHe.

OsHakoMJIeHHE ¢ ompeaeieHueM QYHKIUH, (GopMyiaupoBaHHE €ro.
Haxosxnenue o6sacTu onpeenaeHus 1 006JacTi 3Ha4eHu QyHKIUH

CpoiictBa ¢QyHKUHNH.
I'padpuueckasn
HHTepHpeTanus.
IIpumepni
(pyHKIHOHAJIBHOM
3aBHCHMOCTH B
peajbHBIX Ipoleccax
U SIBJICHUSIX

O3HakoMjieHHE C TpuMepaMH (YHKIMOHAJIBHBIX 3aBUCUMOCTEH B
pEaNIbHBIX MPOIEccax U3 CMEXHBIX TUCIUILINH.

O3HakoMJIEeHHE C JOKa3aTeJIbHBIMH PACCYXIEHUSIMH HEKOTOPBIX
CBOWCTB JMHEHHOW W KBaApaTUYHOM (YHKIMHA, MpOBEICHUE
UCCJIEIOBaHUs JINHEHHOM, KyCOYHO-JIMHEHHOW, APOOHO-JIMHEHHON U
KBaJpaTHuHOM (yHKIUH, mocTpoeHue ux rpaduxos. Iloctpoenue u
yreHnue rpadukoB pynkuuit. UccnenoBanue GpyHKIUH.

Cocranenue Bu0B (QYHKIUH 10 TaHHOMY YCIIOBHIO, PEIlIeHHE 3a7a4
Ha 9KCTPEMYM.

Brimonaenune npeobpazoBanuii rpaduika GyHKIMH

Oo0paTHble pyHKIMHU

Uszyuenue nomamus obpammuoi GyuKkyuy, onpeoenenue 6udd u
nocmpoerue epaguxa oopamuou YyHKYyuU, Haxoxcoexue ee obaacmu
onpedenenus u obnacmu 3uauenuil. [IpuMeHeHNE CBONCTB (QyHKUIUI
NIPU UCCIICIOBAaHUH YPABHCHHUH M PEIICHUH 33/]1a4 Ha SKCTPEMYM

CreneHHble,
NOKa3aTeJIbHbIE,
Jorapupmuueckue u
TPUTOHOMETPHYECKHUE
¢pynkuun. O0paTHble

Brruucnienue 3HaueHnii GyHKINN 0 3HAUEHUIO apTyMEHTA.
OmnpeneneHue MOJNOXKEHUS TOUYKU Ha rpaduke 1Mo ee KOOpIuHaTaM U
Hao000pOT.
Hcnonb3oBaHue CBOWCTB
CTeneHe! u jorapudmos.

3HaYeHUN

GyHKUMH U1 CpaBHEHMS
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TPUTOHOMETPHYECKHE
GyHkuMuH

[TocTpoenne rpaMKOB CTEMEHHBIX U JOrapUPMHUUECKUX QYHKIUH.
Pemenne moxa3aTenpHBIX W JIOTapU(PMUYECKUX YpaBHEHHH U
HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAaM.

O3HaKOMJICHHE C MOHATHEM HETPEPHIBHOW MEPUOAUIECCKON (YHKIINH,
(dbopMynHpoBaHHE CBOMCTB CHHYCa M KOCHHYCA, IOCTPOCHHE HX
rpaduKoB.

O3HakoMJICHHE C TIOHATHEM FapMOHUYECKHX KOJICOaHUH U IPUMEpaMu
rapMOHUYECKUX KoJeOaHMM JuId ONMCaHMs NPOLECCOB B (U3UKE U
JOpyTUX 00JacTsAX 3HAHUS.

O3HakoMJIEHHE C TOHSTHEM pPAa3phIBHOM NEPUOIUYECKON (QyHKLUH,
(dbopMyaHpOBaHUS CBOICTB TAHI'€HCA M KOTAHTEHCA, MOCTPOCHUE HUX
rpaduKoB.

[Ipumenenne cBOMCTB  (YHKIMIA UIs  CpPaBHEHUS  3HAUYCHUH
TPUTOHOMETPUUYECKUX (DYHKIMM, pelIeHus TPUTOHOMETPUYECKUX
YPaBHEHUM.

Ilocmpoenue epagukos obpamubix mpueoHOMemMpUYecKUx QYHKyu u
onpeoenenue no 2papuKam ux ceolcms.

Brinonsenue npeodbpa3zoBanus rpagMKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocienoBaTebHOCTH

O3HakOMJIEHME € MOHATHEM YHUCIOBOM  IOCIIENOBATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIIEHUEM €€ YJICHOB.

O3HnaxomaeHue ¢ NOHAMUEM npedend nocied08ameIbHOCHU.
O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMbl OECKOHEYHOIO YHCIOBOIO
psla Ha TpuUMepe BBIYUCICHUS CyMMBbl OECKOHEYHO YObIBaroIei
Ir€OMETPUYECKON ITPOTPECCUM.

Pemenne 3amau Ha npuMeHeHHE (QOPMYNBI CyMMbI OECKOHEYHO
yOBbIBaIOIIEH Tr€OMETPUUECKON TPOrPECCUU

IlpousBoanas u ee
NnpuMeHeHue

O3HaKOMJIEHHME C IOHATHEM IIPOU3BOJHOM.

N3ydenue u popMyIupoBaHrEe €€ MEXaHMUYECKOTO U T€OMETPUUECKOT0
CMBICJIa, U3yUYEHUE AITOPUTMa BBIUNCIEHMS IPOU3BOAHON Ha MIpUMEpe
BBIYMCJICHUSI MTHOBEHHOW CKOPOCTH M YIJIOBOro KoddduimeHTa
KacaTeJIbHOM.

CocraBneHre ypaBHEHUS KacaTelIbHOW B 00IIIEM BHJIE.

VYcBoenue mpaBui U GEepeHIUpoBaHHs, TAaOIUIBI MPOU3BOIHBIX
AIIEMEHTapHbIX (YHKUUH, NpUMeHeHHe i AuQPepeHIrnpoBaHUs
(bYHKIMH, COCTaBICHHUS yPAaBHEHHS KacaTeIbHOM.

W3ydyenne TeopeM O CBSI3U CBOMCTB (YHKIMM U TPOU3BOJIHOM,
(bopMyIHpOBKa UX.

[IpoBeneHne C MOMOIIBIO MPOU3BOJHOW HCCIENOBaHUS (PYHKIUH,
3aJJaHHOM (hopMyITOH.

VYcTaHoBNIEHHE CBSI3M CBOMCTB (YHKUMHM W MPOU3BOJHOW MO UX
rpadukam.

IIpuMeHeHHe NPOU3BOAHOM [ DPEIICHMs 3a4a4 HAa HAXOXKICHHE
Hau0O0JIbIIEr0, HAMMEHBILET0 3HAUEHHsI U Ha HAX0XKJIEHHsI SKCTpEMyMa

IlepBooOpa3nasn "
HHTErpaJ

O3HaKOMJIEHHE C TOHATHEM MHTETpasia u epBooOpa3Hoil.

W3yuenne nmpaBuiia BBIYMCICHHUA MEPBOOOPAa3HON M TEOpEeMbI
Herorona-Jleiioauma.

Pemenne 3amay Ha CBA3b IMEpBOOOpa3HOW W €€ TMPOU3BOIHOM,
BBIYHMCIICHHE TIEPBOOOPA3HOM 7151 JAHHOU (PYHKITHH.

Pemenune 3amau Ha DOpUMEHEHHWE MHTErpajga Uil BbIUYUCICHUS
(bu3HYECKUX BEJIMYHMH U TUIOLIaeH

YPABHEHUA U HEPABEHCTBA
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YpaBuenus U
CHCTEMbl ypPaBHEHMIH.
HepaBencrBa "
CHCTEMbI HEPaBEHCTB
¢ ABYMS
nepeMeHHbIMH

O3HakOMJIEHME €  IPOCTEHIIMMH  CBEACHMSAMHM O  KOPHSX
anreOpandeckux ypaBHEHHH, MOHATHSIMU UCCIEI0BaHUs ypaBHEHUN U
CUCTEM ypaBHECHUM.

W3y4eHne TeOpUM pPAaBHOCWIBHOCTH YPaBHEHUH U €€ INPUMCHECHHS.
IloBrOpeHue 3amucu peleHus CTaHAAPTHBIX YPaBHEHWM, IPUEMOB

npeoOpa3oBaHus ypaBHEHUH Ui CBEACHHMS K CTaHJIAPTHOMY
YPaBHEHHUIO.
Pemenne panuoOHAIBHBIX, HPPALMOHANBHBIX, IOKa3aTeNbHBIX H

TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue CcBOMCTB U TrpadukoB (QyHKUMHA [UId pelieHus
ypaBHeHUN. [I0BTOpEeHHE OCHOBHBIX IPUEMOB PELIEHUS CUCTEM.
Pemenuie ypaBHeHMI ¢ HCIIOJIB30BAHUEM BCEX IMPUEMOB (Pa3sioKEeHUS
Ha MHOXXWUTEIIU, BBEICHUSA HOBBIX HEU3BECTHBIX, II0JCTAHOBKHY,
rpauIecKoro MeTo1a).

Pemiennie cucreM ypaBHEHHII C TNpPUMEHEHHWEM pa3IMYHBIX CIOCOOOB.
OzHakoMJIeHWE ¢ OOWMMM BONPOCAMH  pEIICHHS HEPaBEHCTB U
UCIIOJIb30BaHKE CBOICTB U rpauKoB (HyHKIUH NPHU PELICHUH HEPABEHCTB.
Pemenne HepaBEeHCTB M CHCTEM HEPAaBEHCTB C MPUMEHEHHEM pa3IH4HbIX
Croco0oB.

IIpuMeHeHnEe MaTeMaTH4EeCKHX METOAOB Ul PEIICHUSA COIEPKATEIbHBIX
3aJa4 W3 pa3iM4YHBIX OO0JNacTell HayKW W TpakTUkH. VHTeprpeTrnpoBaHue
Pe3yJIBTaTOB C YYETOM pealIbHbIX OTPaHUYeHUH

2JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHoBHBIE noHsATUs | M3yyeHue mpaBuina KOMOMHATOPHUKM M NPUMEHEHHE MpU PEIICHUH
KOMOUHATOPUKH KOMOWHATOPHBIX 3a/1a4.
Pemienne kKoMOWMHATOpPHBIX 3aJady METONOM IMepebopa W 1O TpaBHIY
YMHOXXEHHS.
O3HakOMJICHWE €  TOHATHSIMH  KOMOHMHATOPUKH:  pa3MElICHUSMH,
COYETaHMSIMHU, IEPECTAHOBKAMH U QOPMYJIaMH AJISl UX BBIYUCIICHHSL.
OObsicHeHne W mpuMeHeHue (OpMya JIsi BBIUMCICHHS DPa3MEIICHHH,
NEPECTaHOBOK M COYETAHUH NP PEIICHUH 3a/1a4.
Oznakomiienre ¢ 6uHoMoM HproToHa 1 TpeyronsHukom [lackans.
Pemienne mpakTHUECKMX 3alad C HCIOJIB30BAHUEM MOHATHH M TpPaBHII
KOMOWHATOPHUKH
DJIeMeHThI Teopuu | 3ydyeHne  KIIACCUYECKOTO ONIIPENEIICHUs]  BEPOATHOCTH, CBOMCTB
BePOSITHOCTEI BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccMoTpenne mpuMepoB BBIUMCICHHS BepoATHOCTEeW. Pelnenue 3agay Ha
BBIYHCIICHUE BEPOSTHOCTEH COOBITUI
IIpencraBienue O3HakOMJICHWE €  TpEJACTaBICHHEM  YHCIOBBIX  JAaHHBIX W UX
AAHHBIX (Ta0UIbL, | XapaKTEPUCTUKAMHU.
auarpammsl, rpaguxu) | Pemenne mnpakthdeckux 3amgad  Ha 0OpabOTKY UHMCIIOBBIX JIQHHBIX,
BBIYMCIICHUE WX XapaKTEPUCTHK
IT'EOMETPUSA

IIpsiMble M IIOCKOCTH B
NMPOCTPAHCTBE

@opMyJIMpOBKA M IPUBEJICHUE JOKA3aTEIbCTB IPU3HAKOB B3aMMHOIO
pacronoXeHnus MNpsMBIX W IUIOCKOCTEeH. Pacro3HaBaHWEe Ha uepTexax M
MOJECINAX PAa3JM4YHBIX CJIy4aeB B3aMMHOIO pPACIHOJIOKECHMS TNPSIMBIX U
IJIOCKOCTEN, apryMEHTUPOBAHUE CBOUX CYXKICHHMN.

@opMyJIMpOBAaHUE OIPEACIICHUN, MPU3HAKOB U CBOMCTB MNapaJUICIIBHBIX U
MEPNEHANKYIIAPHBIX IUIOCKOCTEHN, IBYTPAaHHBIX U JINHEHHBIX YTIIOB.
BelllosiHEHHE OCTPOEHUS YIJIOB MEXAY NPSMBIMH, IPSIMON U INIOCKOCTBIO,
MEXY IIOCKOCTAMH I10 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJCIISX.
[IpuMeHeHne NpHU3HAKOB M CBOMCTB PACHONOXKEHUS NPAMBIX U MJIOCKOCTEH
IIPY PEIICHUN 3a/1a4.

N3o0paxxeHne Ha  pUCYHKax M  KOHCTPYHPOBaHHE Ha  MOJENAX
MEPNEHANKYISIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, MNapauleIbHBIX
IUIOCKOCTEH, VYIJOB MEXAy MpsAMOM M IUIOCKOCTHIO U 0OOCHOBaHME
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IIOCTPOEHUSL.
Pemenne 3amad Ha BBIYHMCICHHE IE€OMETPUYECKMX BeMMYUH. ONUCBIBaHUE
paccTosiHUsL OT TOYKM A0 IUIOCKOCTH, OT IPSAMOH IO IUIOCKOCTH, MEXIY
IIJIOCKOCTSIMH, MEXIY CKPELIUBAIOIIIMUCS MPSIMBIMH, MEXIY
MPOU3BOJIBHBIMU (UTypaMy B IPOCTPAHCTBE.

QopMynHpOBaHWE M [JOKAa3bIBAHME OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CylIeCTBOBaHUsI, CBONCTBA).

N3o0paxeHne Ha YepTexax U MOJENAX PACCTOSHHUA M 00OCHOBAaHHE CBOMX
cyxxaeHnid. OmpeznencHue W BBIUUCIEHUE pAcCTOSHUM B IPOCTPAHCTBE.
[Ipumenenue Gpopmy 1 TeOpeM TUTAHUMETPUH JJIS PEIIeHNs 3ajad.
O3HakoOMJIEHHE C TIOHATHEM MapajuIebHOIO TPOEKTHPOBAHHUA M €ro
cBOWcTBaMU. DPopMYynUpogaHue meopemvl O NIOWAOU OPMOLOHANLHOU
NpoeKyULU MHO20Y20bHUKA.

[Ipumenenue Teopuu 151 000CHOBAHUS MOCTPOEHUH U BEIYUCIICHUH.
ApryMEeHTHpOBaHHE CBOMX CYXIEHHH O B3aUMHOM PAacIlOJIOKEHUHU
IPOCTPAHCTBEHHBIX (YUTYD

MHOrorpaHHUuKH

Onucanve W XapakTepUCTHUKAa pPa3IMYHBIX BHUAOB MHOTOTPAHHUKOB,
[IEPEYUCIIEHUE UX DIEMEHTOB U CBOMCTB.

H300paxkeHne  MHOTOTPAaHHMKOB ¥ BBIOJIHEHME  IOCTPOCHHUS  Ha
N300paXKEHUAX U MOJEIAX MHOTOI'PAaHHHUKOB.

BrluncneHnne JMHEHHBIX SJEMEHTOB M YIVIOB B IIPOCTPAHCTBEHHBIX
KOH(HTYpaLusiX, apryMEHTHPOBAaHHE CBOUX CYKICHHM.

XapakTepucTHKa U H300pa’keHHE CEUYCHUS, Pa36epmKiu MHO202PAHHUKOS,
BBIYMCIIEHHE TUIONIa/Ie TOBEPXHOCTEM.

[MocTpoenune npocTelmmx ceueHni Kyoa, Mpu3Mbl, TUpaMuabl. [IpumeHneHne
(axTOB M CBEACHUH U3 TNIAHUMETPUH.

O3HakOMJIGHHE C BHJAMHU CHUMMETPHH B NPOCTPaHCTBE, (HOPMYIHPOBaHHE
OIPEJEICHUM U CBOMCTB. XapaKTEpUCTUKA CUMMETPUM TEJI BpAILECHUS U
MHOI'OI'PaHHHUKOB.

IIpuMeHeHue CBOMCTB CHMMETPHH IIPU PELIEHUH 3aJad.

Hcnons3oBanme  MpHOOpPETEHHBIX  3HAHWW U1 HWCCIIEAOBAaHUS U
MOJCIIMPOBAHUS HECJIOXKHBIX 3a7a4.

N300paxkeHne OCHOBHBIX MHOTOIPAaHHHMKOB U BBIIIOJIHEHHE PUCYHKOB IIO
YCJIOBHSIM 3aa4

Tena m MoBEepXHOCTH
BpalleHUs

O3HaKOMJICHHE C BUAaMU TEJI BpallleHus, POPMYIUPOBAHHE UX OIPEACIICHUI
U CBOMCTB.

dopMynMpOBaHHE TEOpEM O CEUEHHH Iapa IUIOCKOCThI0 M TUIOCKOCTH,
KacaTeImpHOH K cdepe.

XapakTepucThKa W HM300paKCHUE TN BPAILICHHS, WX Pa3BEPTKH, CCUCHUS.
Pemenne 3amad Ha TOCTPOCHHE CEYCHMM, BBIYUCIICHUE JUJIMH, PACCTOSIHHMA,
yrjoB, miomiaaei. IlpoBeaeHne q0Ka3aTeabHbIX PACCYKACHUN TPH PEIICHUH
3aja4.

[IpumeHeHue CBOWCTB CUMMETPUU TIPH PEIICHUM 3a]ad Ha Telia BpallCHUs,
KOMOWHAIIHAIO TE.

N300paskeHrne OCHOBHBIX KPYIJIBIX TEJI M BBIMOJIHEHUE PUCYHKA 10 YCIOBHIO
3aa4un

HN3mepenns B
reoMeTrpum

O3HakoMJIGHWE C TMOHATHSAMM IUIOIAAM W o0bemMa, aKCHOMaMH U
CBOMCTBAaMU.

Pemrenvie 3a1a4 Ha BBIYHMCIICHUE TUIOIIAACH TUIOCKUX (UTYp C IpUMEHEHHEM
COOTBETCTBYIOIIKX (HOpMYIT U (PaKTOB U3 IUTAHUMETPHU.

Wzyuenne T1eopeM O BBIYMCICHUHM OOBEMOB IPOCTPAHCTBEHHBIX T,
peleHye 3a/1a4 Ha IpUMEHeHue (popMyJ1 BEIUUCIEHUS 00BEMOB.

Wzyuenne  ¢opmMyn I BBIUMCICHHMA  IUIOMIAfAEH  MOBepXHOCTEH
MHOTOTPAaHHUKOB U T€J BPAIICHNUS.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIICHUS IIOLIAIH IOBEPXHOCTH CEPHI.
Pemenue 3a1a4 Ha BBIYMCIIEHHE TUIOIAAEH IOBEPXHOCTH IPOCTPAHCTBEHHBIX
Tel
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Koopannatsl
BEKTOPbI

O3HakoMJIEHHE C TIOHATHEM BeKTopa. l3yueHue nekapTOBOH CHCTEMBI
KOOpAMHAT B NMPOCTPAHCTBE, MIOCTPOEHHE 1O 33JaHHBIM KOOPJMHATAM TOYEK
U TUIOCKOCTEH, HaX0XKICHUE KOOPINHAT TOYEK.

Haxosxnenue ypaBHEHHH OKPY)KHOCTH, c(epbl, IUIOCKOCTH. BrruuciieHue
pacCcTOSTHUM MEXy TOUKaMH.

W3ydeHne CBOMCTB BEKTOPHBIX BEIUYHH, IPAaBUJ Pa3lIOKEHHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MPAaBWJ HAXOXKICHUS KOOPJAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPAaBUII ACUCTBUI C BEKTOPAMH, 33JaHHBIMU KOOPAUHATAMH.
IIpuMmeHeHue TeopuM NpU pEIIEHUH 3ajad Ha JEHCTBHS C BEKTOPaMH.
N3yuenue CKaIsIpHOrO IPOU3BENECHHUS BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS
opsMoil M mnockocTu. lIpuMeHeHMe Teopuu Ipu pelleHuM 3aJad  Ha
JIEHCTBUSI C BEKTOPAMHU, KOOPJUHATHBIM METOA, MPUMEHEHUE BEKTOPOB AJIA
BBIUMCIICHUS BEIMYUH YITIOB H PACCTOSTHHM.

O3HaKOMJIEHHE C J0Ka3aTelbCTBAMU TEOPEM CTEPEOMETPUHM O B3aUMHOM
PAaCIOJIOKEHHH MPSIMBIX U INIOCKOCTEN C UCIOIb30BAHUEM BEKTOPOB

3. YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE IMPOTPAMMBI YYEBHOM JJUCHUTLTAHBI

3.1. TpebGoBanus

o0ecIre4yeHNIo0

K MHHUMAJILHOMY MAaTEPUAJIBbHO-TCXHUYECCKOMY

Peanuzanus nporpaMmbl yueOHON JUCHUIUIMHBI TPEOYET HAIMUUS KaOWHETA.

KaOuHeT ryMaHUTapHBIX U COIMATLHO-KOHOMHYECKUX JTUCITUTUTHH
- pabouee MeCTo IpernoIaBaTels;
- IOCAJI0YHBIC MECTa 00YYArOIIUXCS;

- yueOHas J10CKa;

- HepCOHaHBHBIﬁ KOMIIBIOTCP,

- TCJIICBU30DP,

- yueOHbIE HATJIAIHbIE TOCOOMS B DJIIEKTPOHHOM BUJIE.

3.2 Uudopmannonnoe odecneyeHue 00y4eHust
[Iepeuenn PEKOMEHTYEMBIX y4eOHBIX W3JaHUM, HNuTepHeT-pecypcoB
JIOTIOJIHUTEIIbHOM JINTEPATYPBI

Ne
n/n

HaunmenoBanue yueOHbIX U3aHU,
HNHTepHET-peCypPCOB, TONOJIHUTEIBHON JIMTEPATYPbI

| OcHoOBHbIE HCTOYHHUKH (He Oosee 3 )

1 Anumos III.A.u 1p. MaremaTtuka: anredpa 1 Hauajaa MaTeMaTHYECKOTO

aHanu3a, reomeTpusi. Anredpa 1 Hadyajga MaTeMaTHUYEeCKOro aHanu3a (6a30BbIi U
yriryoneHHbii ypoBH#).10—11 kiaccsl.

2 MaremaTuka: anredpa, Hayaja MaTeMaTUYECKOT0 aHaJIN3a, FTEOMETPHS .

I'eomerpust,10-11:Yuebnuk/JI.C. Atanacsan.-M.:Ilpocsemenne

I JonmosiHUTEe/IbHBbIE HCTOYHUKH
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1 MopakoBuu A.I'. Matemaruka: anreOpa u Hadana aHanusa, reomerpus. 10-11-
KJ1acchl. Anrebpa ¥ Hauyajga mMareMmarudeckoro ananusa. B 2 4. Y.1. YueOHuk
JUTSL yYaIuxcsi 00meo0pa3oBaTeIbHBIX yUpexaeHul (0a30Bbiii ypoBeHb)/A.T.
Mopakosuy, I1.B. CemenoB.- M.: MHeMoO31Ha.

2 Maremaruka: anreOpa u Hauana aHanmsa, remerpus. 1 0-11-kmacesl. Anredpa u

Hayajla MaTeMaTU4ecKoro aHanuza. B 2 u. U.2. 3ajaunuk s ydammxcst
0011e00pa3oBaTeNbHBIX YUpekieHuid (0a30BbIi ypoBeHb)/[A.I'. MopakoBu u
ap.]; mox pea. A.I'. MopakoBuua.- M.: Muemo3uHa

11 Ilepuoauyeckue u3TaHus

v HNHuTepHeT-pecypcsl

www.fcior.edu.ru

(MudopManonHble, TPEHUPOBOUYHBIC M KOHTPOJIBbHbBIE
maTepuaiisl). WwWw.school-collection.edu.ru  (Enunast kosutekiuu  nudpoBbIX

00pa30BaTeNIbHBIX PECYPCOB).

V IlepeyeHb MeTOANYECKHUX YKA3aHUI, Pa3pa00TaHHBIX NpenoiaBaTeaeM

=

MCTO,I[I/I‘IGCKI/IC YKa3aHUuA 110 BBIITOJTHEHUIO IIPAKTUYCCKUX pa60T

2. Meronuueckue  pEeKOMEHJAUHMU 110

COIIPOBOKICHUIO CaMOCTOSATEIIBHOW PabOThI CTYJCHTOB

opraHnusanvin n MCTOAUYCCKOMY

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOW
TV CHMUILIAHBI

KoHTpons u oIleHKa pe3yJdbTaTOB OCBOEHUS YYEOHOM JUCHUTUIUHBI
OCYILECTBIJISIETCS NIPENMOAABATEIEM B MPOLECCE MNPOBEACHUS MPAKTUYECKHUX
3aHSATUN, TECTUPOBAHUS, & TAKXKE BBITIOTHEHUS 00YUYarOIIUMUCS WHIUBUY TbHBIX

3aJITaHUN

Pe3yabTaThl 00yyeHus

DopMbI ]|
KOHTPOJISA "
pe3yJabTATOB 00Y4eHUs

METOAbI
OLIEHKH

JHYHOCTHBIX:

—— ¢(hOpMUPOBAHHOCTD MPEJCTABICHUN O MATEMaTHKE
KaK YHUBEPCAILHOM SI3bIKE HAYKU;

—— MOHUMAaHHUE 3HAYUMOCTH MaTeMaTUKU JJIs1 HAyYHO-
TEXHUYECKOT0 Mporpecca, chOpMUPOBAHHOCTD
OTHOIIEHHS K MaTeMaTHKE KaK K 4YaCTH
0011eY€eI0BEYECKOM KYJIbTYpHI;

—— pa3BUTHE JIOTHYECKOTO MBIIICHHS,
POCTPAHCTBEHHOT'O BOOOPAKEHUS, aJITOPUTMHUYECKON
KYJIbTYPbI, KPUTUYHOCTH MBIIIJICHHUS;

—— OBJIAJICHUE MAaTEeMaTHYECKUMH 3HAHUSMH U
YMEHHUSMH, HEOOXOAUMBIMU B TIOBCEAHEBHOM KHU3HH;
—— FOTOBHOCTbH M CITIOCOOHOCTH K 00pa30BaHUIO;

OreHKa yCTHOTO OTIpoca.

O1eHKa IPOBEPOYHBIX padoT.
OneHka pe3ysIbTaToOB MPAKTUYECKON
paboTHL.

Onenka
BHEAyAUTOPHOU
paboTEL.

pe3yJIbTaToB
CaMOCTOSITEIILHON
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—— FOTOBHOCTb U CIIOCOOHOCTbH K CAMOCTOSTEILHOM
TBOPYECKON U OTBETCTBEHHOM JIEATEIILHOCTH;

—— TOTOBHOCTH K KOJUICKTUBHOM paboTe;

—— OTHOUIEHHUE K MPOPECCUOHATBHON JEATSTLHOCTH
KaK BO3MOYXHOCTH YYacCTHs B PEIICHUH JIUYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
00IIeHAIIMOHATBHBIX IPOOJIEM;

MeTanpeAMeTHbIX:

—— YMEHHUE CAMOCTOSITEIIbHO ONPEEIIATh HEIH
JESITEIbBHOCTH U COCTABIISATh IUIaHbI 1€ TEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBISTh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JNEATEIbHOCTD; UCIIOIb30BATh BCE
BO3MO>KHBIE PECYPCHI JUIsl JOCTUKEHUS TIOCTAaBICHHBIX
LeJIEH U pean3aluy IIAaHOB JEATEIbHOCTH;
BBIOHMpATh YCHEIIHbIE CTPATETUN B PA3IUYHBIX
CUTyaIUsX;

—— YMEHUE NPOAYKTUBHO B3aUMO/IEHCTBOBATh B
MPOLECCE COBMECTHOM JIEATEIIbHOCTH;

—— BJIaJICHUE HaBbIKAMU [1O3HABATEJIbHOMN
JeSITEIbHOCTH, HAaBbIKAMU pa3pelieHust npooiem;
--CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSITEIEHOMY
MOMCKY METOJIOB PELICHMSI IPAKTUYECKUX 3a/1a4;

—— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATEIBHOM
UH(OPMALMOHHO-TTO3HABATEIBHOM IESATETHHOCTH;
—— YMEHHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO
TOUKY 3pEHHUS;

—— BJIaJIcHUE HaBbIKAMHU [TO3HABATEIbHOMN pedexcun;
—— LIeNIeyCTPEMIICHHOCTh B MOUCKAX U MPUHITHH
pelIeHU.

JIP1 Oco3zHaromuii ce0s rpakx JaHUHOM U
3alIUTHUKOM BEJIUKOM CTPAHBI.

JIP2 IlposBisitoniuii akTUBHYIO TPaXAaHCKYIO
MO3UIHIO, IEMOHCTPUPYIOLIUI IPUBEP)KEHHOCTD
MPUHIIAIIAM YECTHOCTH, OPSJOUYHOCTH, OTKPHITOCTH,
SKOHOMHYECKH AKTUBHBIN M YYaCTBYIOIINN B
CTYJIEHYECKOM U TEPPUTOPHATILHOM CaMOYTIPaBICHUH,
B TOM YHCJIE Ha YCJIOBUSX JOOPOBOJILYECTBA,
MPOAYKTHBHO B3aMMOJCHCTBYIONIUN U YYaCTBYIOIIUH
B JIEATEIbHOCTH OOIECTBEHHBIX OPraHU3aIHH.

JIP3 CoGmroaromuii HOpMbI IPaBOTIOPSIIKA,
CJICIYIOUINHA HeaIaM IpakJaHCKOTO O0IIecTBa,
oOecrneyeHus 6€30acCHOCTH, NPaB U CBOOOJI Ipax/iaH
Poccun. JIosyibHBIN K yCTAHOBKAM U MPOSBICHUAM
MIPEACTaBUTENCH CYOKYIbTYP, OTIUYAIONTUN UX OT
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IpyII C JECTPYKTUBHBIM U JJI€BUAHTHBIM IIOBEICHUEM.
JleMOHCTpHpYIOIUI HEPUATHE U

peIynpex a0l COLMaIbHO OMaCHOE TIOBEICHUE
OKPYKaIOIIHX.

JIP4 TIposBastomuii ¥ AEMOHCTPUPYIOLINNA YBAXKEHUE
K JIIOJSIM TPY/la, OCO3HAIOUINI LIEHHOCTb
cobcTBeHHOro TpyAa. Ctpemsimuiics K
(opMHpPOBAHUIO B CETEBOM Cpelie TMYHOCTHO U
npo¢eCCHOHATIBHOTO KOHCTPYKTHBHOTO «IIU(PPOBOTO
clena.

JIPS JleMOHCTpUPYIOIIMI IPUBEPIKEHHOCTD K POJTHOM
KYyJIbTYp€e, HCTOPUUYECKON IaMATH Ha OCHOBE JIIOOBH K
Ponune, pogHoMy Hapoy, Manoi poAvHe, IPUHATHIO
TPaZMLIMOHHBIX LIEHHOCTEH MHOIOHALMOHAIBHOTO
Hapona Poccun.

JIP6 IlposBisAromuii yBa)keHNE K JTIOASIM CTapIIEro
IIOKOJIEHUS] M TOTOBHOCTb K Y4aCTHIO B COL[MAJILHOM
HOJIEPIKKE U BOJIOHTEPCKUX JIBUIKEHUSX.

JIP7 Oco3Haroiuii IpuOpUTETHYIO LIEHHOCTh
JIMYHOCTH YEJIOBEKA; YBaXKaroNi COOCTBEHHYIO U
YYy)KyH YHUKAJIBHOCTb B Pa3JIMYHBIX CUTYyalLUsAX, BO
BceXx (hopMax U BUJAX AEATEIbHOCTH.

JIP8 [IposBisromuii ¥ 1EMOHCTPUPYIOLIUI YBaKEHUE
K [IPEICTABUTENSIM PA3IUYHbIX ITHOKYJIbTYPHBIX,
COLIMAJIbHBIX, KOH(PECCHOHAJIBHBIX U UHBIX TPYIII.
ConpuyacTHbIN K COXpaHEHUIO, IPEYMHOKEHUIO U
TPaHCISALUUU KYJIbTYPHBIX TPAIUIUI U LIEHHOCTEH
MHOTOHAIIMOHAJIIBHOT'O POCCUIICKOT0 rocyapcTBa.
JIP9 Cobmromaronuii u mponaraHJaupyoni mpaBuia
3JI0POBOT0 U Oe30IM1acHOro 00pasa )KU3HHU, CIIOpPTa;
IpeayPeX A0 1100 MPEo10JIeBAOIINNA
3aBHCHUMOCTH OT aJIKOT'0JIsl, TabaKa, ICUXOAKTUBHBIX
BEULIECTB, a3apTHBIX Urp U T.A. CoxpaHAOIUil
MICUXOJIOTMUYECKYIO YCTOMYUBOCTh B CUTYaTUBHO
CJIOXHBIX MJIU CTPEMUTENIBHO MEHSIOIINXCS
CUTYaLUsX.

JIP10 3aboTsmumiicst 0 3amuTe OKPYKAFOIICH CpeIbl,
COOCTBEHHOM U Uy’KOi 6€3011acCHOCTH, B TOM YHCIIE

1 dpoBoii.

JIP11 IlposBastonuil yBakeHUE K 3CTETUYECKUM
LIEHHOCTIM, 001aal0IUi OCHOBAMH 3CTETHIECKOMN
KYJbTYpBI.

JIP12 IlpuHumaroniuii ceMeiHbie IIEHHOCTH, TOTOBBII
K CO3JaHMIO CEMbH M BOCIIMTAHHIO JIETEH;
JEMOHCTPUPYIOLINH HENIPUATHE HACUIINS B CEMBE,
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yX0Ja OT pOJUTENBCKOW OTBETCTBEHHOCTH, OTKa3a OT
OTHOIIEHHA CO CBOMMU JIEThbMH U UX (PUHAHCOBOTO
COJIepKaHusl.

JIP13 JleMOHCTpHUPYIOIIHI TOTOBHOCTH U
CIIOCOOHOCTH BECTH C APYTUMH JOAbMH, TOCTUTATh B
HEM B3aMMOINOHUMAHUS, HAXOJUTh OOIINE eI U
COTPYAHUYATDH JIJISl UX TIOCTUKEHUS B
pohecCHOHATLHON JIEATEIIBHOCTH

JIP14 [IposiBnstomni CO3HATEIBLHOE
OTHOIIEHHE K HEMIPEPHIBHOMY 00OPa30BaHUIO KaK
YCIJIOBUIO YCHEIIHOM MpodeccuoHanbHON U
00LIECTBEHHOM AESITeTbHOCTH

JIP15 [IposBnsromuii rpask1aHCKOe
OTHOILIEHHE K TPOPECCUOHATIBHOM 1eATEIbHOCTH KaK
K BO3MO>XHOCTH JINYHOI'O y4acTHUs B PELICHUU
00I11eCTBEHHBIX, TOCYAPCTBEHHBIX,
0O0IIeHAIIMOHAJIBHBIX TPOOIIEM

NpeIMeTHbIX:

— c(OPMHUPOBAHHOCTD IIPE/ICTABICHUI O MaTEMaTHKE
KaK YaCTH MUPOBOU KyJIbTYpbl U MECTE MAaTEMATHKHU B
COBPEMEHHOW LIMBUITU3ALIUY;

— c(OPMHUPOBAHHOCTD IIPE/ICTABICHUI O
MaTEeMaTUYECKHUX MOHATUAX KaK BaXKHEHIITNX
MaTEMaTHYECKUX MOJEISX, O3BOJISIOUINX OMHUCHIBATh
Y U3y4aTh pa3HbIE IPOLECCHI U SIBICHMUS,

—— BJIaJICHUE METO/IAMHU JI0KAa3aTEJIbCTB U AJITOPUTMOB
pelieHus;

—— BJIaJICHUE CTaHJApTHBIMU ITPUEMaMH PEIICHHUs
paIoHaIbHBIX U UPPALIMOHATILHBIX, IOKA3aTENbHBIX,
CTETIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUH 1
HEPABEHCTB, UX CUCTEM;

—— ¢(hOpMUPOBAHHOCTb MPEICTABICHUIH 00 OCHOBHBIX
HNOHSATHUAX MAaTEMATUYECKOTO aHAJIN3a, UCTI0JIb30BaHUE
MOJTyYEHHBIX 3HAHUH /71 ONIMCAHUS U aHan3a
peanbHBIX 3aBUCUMOCTEM;

—— BJIaJICHUE OCHOBHBIMU MOHATUSMU O MJIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax;
MPUMEHEHNE U3YUYEeHHBIX CBOMCTB r€OMETPUIECKHIX
buryp u hopmyn Uil pelIeHns TeOMETPUUECKUX
3a/1a4 U 3a/1a4 ¢ IPaKTUUYECKUM COACPKAHUEM;

—— c¢(hOpMUPOBAHHOCTb MPEICTABICHUNA O MpoIieccax
U SIBJICHUSIX, UMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX, OCHOBHBIX
MOHATHSAX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEM;

—— BJIaJICHUE HaBbIKAMU HCIIOJIb30BaHUS TOTOBBIX
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KOMITBIOTEPHBIX IIPOrPAMM IIPU PELICHUU 3a/1a4.

5. METOANYECKHUE PEKOMEHIALIMUA 11O PASPABOTKE U
PEAJ/IM3ALINU AJAIITUPOBAHHbBIX OBPA3OBATEJIBHBIX
INPOT'PAMM CPEJHET'O IPO®PECCHUOHAJBHOI'O OBPA30OBAHUA

Oco00eHHOCTH OpPraHU3aun 00pa30BaTeIbLHOM 1eATEILHOCTH JIsl JIUIL

C OrpaHM4Y€HHBbIMHA BO3MOKHOCTHAMMU 310POBbLSA

Conepxanue cpeaHero mnpoQecCHoHaIbHOIO0 00pa30BaHUSI U YCIIOBHS
OpraHu3aldd OOy4YeHUsT B KOJUJIEAKE OOYy4arollUXcsi C OrpaHUuYEHHBIMH
BO3MOXHOCTSIMU 3JI0pPOBbsSI OIPEACIIAIOTCS adalTUPOBAHHOM 00pa30BaTEIbHON
nporpaMMmoi (mpu HEOOXOAMMOCTH — HAJIMYUU OOYYAIOIIUXCS ¢ OrpaHUYCHHBIMU
BO3MOXHOCTSIMU 370pOBbSI), a JUIsl HHBAJIHUJOB TaKXe B COOTBETCTBUU C
WMHIUBUYaIbHON IPOrpaMMON peabuIITallud MHBAJIA/IA.

OOyuenue o 00pa3oBaTENIbHON MPOTrPaMMe CPeIHEro MPodecCHOHATEHOTO
oOpa3oBaHUS OOY4YaIOIUXCA C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH  37I0OPOBBS
OCYIIECTBIISIETCS KOJUIEDKEM C YYETOM OCOOEHHOCTEH MCcuX0(hU3UIecKOro
Pa3BUTHSI, HHIUBUIYATHHBIX BOBMOXXHOCTEH W COCTOSIHUS 3OPOBbS TAKUX JIUII.

B xomnemxe co3nmanbl (pU HEOOXOJUMOCTH — HAJIUMYUKM OOYYAIOIIMXCS C
OTPAaHUYECHHBIMA  BO3MOXKHOCTSIMU ~ 3JIOPOBBSI)  CHEIUATbHBIE  YCJIOBHUS  JUIS
MOJIYYCHHS] CPEIHEro MPOQPECCHOHATLHOTO 00pa3oBaHus OOyYaOIMIMMUCS C
OTPaHUYECHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI.

I[Ton  cnenmuanbHBIMH ~ YCIOBUSMH  JUIA  TIOJYYEHHUS  CPEIHETO
npodecCUOHAILHOTO  O0pa3oBaHUsi  OOy4YalOIIMMHUCS C  OrpaHUYEHHBIMU
BO3MOYXHOCTSIMH 37I0POBbSI TIOHMMAIOTCS YCJIOBUS OOYYCHHS, BOCIUTAHUSA W
pa3BUTHS TaKWX JIMI[, BKJIIOYAIONIME B ce0s WCITOJIB30BAaHUE CITCIIHAIBHBIX
o0pa3oBaTeIbHBIX MPOTPAMM M METOJIOB OOyUYCHHS M BOCIUTAHUS, CIICIIHATBHBIX
y4eOHUKOB, Y4YEOHBIX MOCOOWN M MUIAKTHUYECKUX MaTepUalioB, CHEIUATbHBIX
TEXHUYECKUX  CPEACTB  OOyYeHHS]  KOJUIEKTUBHOTO W  WHAUBUIYAIHLHOTO
M0JIb30BAHUS, MPEJOCTABICHUE YCIYT aCCUCTEHTa (IMIOMOIIHHUKA), OKa3bIBAIOIIETO
OOy4JaromMMcsi HEOOXOAUMYIO TEXHUUYECKYIO TTOMOIIb, TPOBEICHUE TPYIIOBBIX U
WHINBUYAIbHBIX KOPPEKIIMOHHBIX 3aHATHHA, OOCECIEYCHHE JJOCTyna B 3IaHUS
KOJUIeJKAa W JPYTHe YCIOBHUSA, 0€3 KOTOPHIX HEBO3MOXKHO WM 3aTPyIHEHO
OCBOCHHE  00pa3oBaTeNbHBIX  TPOrpaMM  JIMIIaM C  OTPaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/IOPOBBSI.

B memsx mocTymHOCTH —TONyYEHHS CpelHEro MpodeCCHOHAIBHOTO
oOpa3oBaHug OOyYalOIMMCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU  37I0POBBS
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KoJutemxka obecrieunBaeTcst (MPU HEOOXOAUMOCTH — HAIUYUU OOYYaIOIIUXCS C
OTPaHUYECHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI):

e I OOYYAIOIIMXCSI C OTPAHUYEHHBIMU BO3MOXXHOCTSMHU 370POBbS 1O CIYXY
YCIYTH CYpPAOTNEPEBOAUYMKA U OOECIECUCHHE HaJJIeKAIIUMU 3BYKOBBIMHU
CpelICTBaMH BOCIIPOM3BEICHUS UHPOPMAIIUK;

o JUII OOYyYalolUXCs, HMEIOIIMX HapyIIEHUS  OMOPHO-IBUTATEIBHOIO
amnmnapara, MaTepUaIbHO-TEXHUYECKUE yCIOBUS 00ecreuynBaroT
BO3MOXHOCTh OCCHPEISITCTBEHHOTO JOCTyla B Yy4eOHBIE MOMEIICHHUS,
CTOJIOBBIE, TyaJIETHbIE M JPYTHE€ IOMEIICHUs KOJUIEKA, a TaKXKe HX
npeObIBaHNS B YKa3aHHBIX MOMEIICHUSAX (HATMYUE PACIIUPEHHBIX ABEPHBIX
MIPOEMOB U JPYTUX MPUCITIOCOOTICHHI).

OO6pa3zoBanue 00y4arOIIMXCS C OrPAaHUYEHHBIMU BO3MOKHOCTSMH 370POBbS
MOJKET OBITh OPTaHU30BAaHO KaK COBMECTHO C JPYTUMHU OOYYaIOIIMMUCS, TaK U B
OTAENBHBIX Tpymnmnax. YUCIEHHOCTh JHI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH
3I0POBbsI B yUeOHOH rpyImIe ycTaHaBIMBAETCS 10 15 4emoBexk.

C yueroM 0co0bIX NOTpeOHOCTEH OOyYarOIMIMXCS C€ OrpaHUYCHHBIMU
BO3MOXHOCTSIMM ~ 37I0pOBbSl  KOJUIEJ)KEM  OOecreyuBaeTcs IpeloCTaBICHHE
y4eOHBIX, TEKIIMOHHBIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE.

C yueroM 0co0bIX mMOTpeOHOCTEH OOYYAIOMIMXCS C OrpaHUYCHHBIMU
BO3MOXHOCTSIMHU 3/I0POBBSI B KOJIJIEIKE MPEIYCMOTPEHAa BO3MOKHOCTh OOYy4YEHUS
110 WHIUBUIYyaJIbHOMY IIJIAHY.
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