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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.)
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1. INOACHUTEJIBHASA 3AIINCKA

[Iporpamma oOmeoOpa3oBaTelbHOM Y4eOHON JUCHUIUIMHBI —«MaremaTukay
npeaHa3HadeHa  JUIsl  M3yYeHUs ~ MaTeMaTHKd B MPOo(ecCHOHATBHBIX
oOpazoBarenpHbix opranmzanusx CIIO, peammsyromux 00pa3oBaTEIbHYIO
nporpaMMy CpeaHero ooOmero oOpa3oBaHHs B MpeAeliaXx OCBOCHHUS 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 IPUMEHSTD MMOJTYyUYEHHbIC 3HAHUS TIPH
PELICHUH Pa3JINYHbIX 337a4;

-- obecrnieyeHue c(HOPMUPOBAHHOCTU TMPEACTABICHUN O MaTEMaTUKE KaK O YacTH
OOIIIEYETOBEYECKON KYJIbTYPhl, YHHUBEPCAIBHOM SI3BIKE HAYKH, TO3BOJISIFOIIEM
OIHMCHIBATH U M3Y4YaTh PEATbHBIE TIPOIIECCHI U SIBJICHUS.

1.1. OO0uas xapakrepucTHKa Y4eOHOM JUCHMIVIMHEBL «MaTeMaTuka»

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
JUCLUUIUIMHBI TPECIHENyIOTCsl Kak oOIlue IeNd HU3y4YeHUsT MaTeMaTUKU, Tak U
YUUTBHIBAETCA crernuduka ocBauBaeMOM crenualbHOCTH. Tak oOmue 1enu
TPAJUIMOHHO PEATU3YIOTCS B YETHIPEX HAMPABICHUSX:

- o011Iee IpeACTaBICHUE 00 UACIX M METOaX MaTeMaTHKH;

- UHTEJUIEKTYaJbHOE Pa3BUTHE;

- OBJIAJICHUE HEOOXOIUMBIMUA KOHKPETHBIMU 3HAHUSIMHU U YMCHHUSIMU;

- BOCHIUTATEJILHOE BO3CHCTBHUE.

Tak kak mpo¢uib CIEUaTIbHOCTH COIMAIbHO-3KOHOMHYECKOTO, TO BBIOOD
LeJIel CMeIIaeTcsl B IparMaTUYECKOM HAaIlpaBJICHUHU, MNPEayCMaTpUBAIOIIEM
YCUJICHUE W PACIIMPEHUE TMPUKIATHOIO XapakTepa HU3Yy4YEHUS MATEMATHKH,



MPEUMYILIECTBEHHON OPUEHTAIMA HA QJITOPUTMHYECKHUM CTHJIb I[MO3HABATEIbHOMU
JEATEIIbHOCTH.

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

-BBIOOPOM PA3IUYHBIX IMOJX0/I0B K BBEJICHUIO OCHOBHBIX MTOHSTHUIA;

-opMHUpOBaHUEM CHUCTEMbl Y4YEOHBIX 3aJlaHHi, 00eCTeUNBAIOIINX
3 PeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11€JIEBBIX YCTAHOBOK;

-o0orameHueM CIeKTpa CTWied yuyeOHOHW JesATeTbHOCTH 3a CYeT
COTJIACOBAHMS C BEAYUIMMH JEATCIbHOCTHBIMH XapaKTePUCTHKAMH BBIOpaHHOMN
CIICIIMATILHOCTH.

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

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

-YyMEHUH: pa3iaudve B ypOBHE TPEOOBaHUI K CIOXHOCTH MPUMEHSEMBIX
aJIrOPUTMOB;

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

1.2. MecTto yueOHO# TUCHUIJIMHBI B Y4eOHOM IJIaHe

VYuebnas aucnuminHa «MaremaTukay u3ydaercss B 00I1eoOpa3oBaTeIbHOM
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 MAaTEMATUKE KaK YHUBEPCATILHOM SI3bIKE
HayKH, CPEJICTBE MOJICTIUPOBAHMS SIBIICHHUM U TIPOILIECCOB, UICSIX U METOIaX
MaTEeMAaTHKH;

—— MOHUMAaHMUE 3HAYMMOCTU MAaTEeMaTUKH JJIsi HAy4YHO-TEXHUYECKOTo IIporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIICHHUS K MAaTEMAaTHKE KaK K 9acTH OOIIeYeI0BEYCCKON
KYJIbTYPbI Y€pe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHUSI MAaTEMATUKH, BOJTIOLIUEH
MaTEMaTHUYECKUX UOCH;

—— Pa3BUTHE JIOTUYECKOTO MBIILICHUS], IPOCTPAHCTBEHHOTO BOOOPAKEHMUS,
AITOPUTMHUYECKON KYJIBTYPbI, KpUTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
utst Oyaymed mpodecCHoHambHOM NeITeTbHOCTH, IS TPOIOJDKEHUS 00pa30oBaHUs
U caMO0Opa30BaHuS;



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

—— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUI0, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha MIPOTSKEHUHN BCEM KU3HU; CO3HATEIIBHOE OTHOLIEHUE K HENIPEPBIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIIEITHON MPodeccHoHaIbHON U 0011IeCTBEHHON
NEATEIbHOCTH;

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

—— FOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYAHHUYECTBY CO CBEPCTHHUKAMU B
o0Opa3oBaTeabHOM, 00MIECTBEHHO T0JIC3HOH, YUeOHO-HUCCISA0BATEIBLCKOM,
MIPOEKTHOMW U JPYTUX BUJIAX AEATEIbHOCTH;

—— OTHOUIEHHE K NMPO(PeCcCHOHANBHO 1eATEIbHOCTH KaK BO3MOKHOCTH Y4acTUs B
PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHAIbHBIX
npo0Jiem;

JIP1 Oco3Harouuii cedst rpakIaHMHOM U 3aIIUTHUKOM BEJIMKOW CTPAHBI.

JIP2 IIposBisAronIMi aKTUBHYIO IPaXJAaHCKYIO O3UIIMIO, JEMOHCTPUPYOLIUN
MPUBEPKEHHOCTH MIPUHIIMIIAM YECTHOCTH, MOPSATOUYHOCTH, OTKPBITOCTH,
HDKOHOMHYECKH aKTUBHBIM U YYACTBYIOIIHWN B CTYIEHUECKOM U TEPPUTOPUAIIBHOM
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, MPaB U CBOOO rpakaaH Poccum.
JlosTbHBIN K yCTAaHOBKAM U TIPOSIBIICHUSM TIPEICTaBUTENICH CyOKYIBTYD,
OTJIMYAIOIINI UX OT TPYII C IECTPYKTUBHBIM U J€BUAHTHBIM MOBEJCHUEM.
JleMOHCTpUPYIOIMI HENPUATHE U IPEAYTIPEKIAIOIMIMI COLIMATBHO OIACHOE
MIOBEJICHUE OKPYKAIOIIUX.

JIP4 IIposBisronuii 1 JEMOHCTPUPYIOIIMN YBAXKEHHE K JIOJAM TPYyAa,
OCO3HAIOUINI [IEHHOCTh COOCTBEHHOTO TpyAa. CTpemsiuiics Kk GOpMUPOBAHUIO B
CETEeBOM cpefie IMYHOCTHO U MPOQPECCUOHATIBHOTO KOHCTPYKTUBHOTO «IIM(GPOBOTO
cruena.

JIPS JleMOHCTpUpYIOIIMI TPUBEPKEHHOCTD K POJHOU KYJIBTYPE, HCTOPUUECKOU
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 COLIMAJIBHON MOAAEPKKE U BOJOHTEPCKUX JABHKECHUSX.

JIP7 Oco3Haromuii TpUOPUTETHYIO HEHHOCTD JIMYHOCTH YEJIOBEKA; YBAXKAIOIINI
COOCTBEHHYIO U UYKYI0 YHUKAJIILHOCTh B Pa3jIMYHbIX CUTyallUsAX, BO BceX opmax
Y BUJIaX JEATEIbHOCTH.

JIP8 IIposBisronuii 1 AEMOHCTPUPYIOLIMN YBAXKEHHUE K IPEACTABUTEIISIM
Pa3JIMUHBIX ITHOKYJIBTYPHBIX, COIIUATBHBIX, KOH)ECCUOHAIBHBIX U UHBIX TPYMII.



CornpuyacTHbIN K COXPaHEHUIO, MPEYMHOKEHHUIO U TPAHCISILUK KYJIbTYPHBIX
TPAJAUIIAN U IEHHOCTEW MHOTOHAIMOHAJILHOTO POCCUMCKOr0 TOCYyapCTBa.

JIP9 Cobmroaromuii ¥ mporaraHaupyOMUi TpaBuia 3J0pOBOTO U 0€30MMacHOTO
oOpa3za KH3HHU, CIIOPTA; MPEAYIPEKAAIONTUN TUO0 MPEO0JICBAIOIINIMA
3aBUCHUMOCTH OT aJIKOr0Jisl, Ta0aKa, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.1.
CoxpaHsIomui MCUXOJOTHYECKYI0 YCTOMUYUBOCTD B CUTYaTUBHO CIIOXHBIX WJIU
CTPEMUTEILHO MEHSIIOIIUXCS CUTYAIIHUSX.

JIP10 3abotamuiics 0 3alIUTe OKPYXKaIoLeh cpelibl, COOCTBEHHOMN U UykKOi
0€30MacHOCTH, B TOM Yuciie TU(PPOBOIA.

JIP11 IlposiBastomuii yBaxkeHHE K 3CTETUICCKUM IIECHHOCTSM, 00JIaIarouii
OCHOBaMU 3CTETUYECKON KYIbTYPBHI.

JIP12 IIpuHuMaromuii ceMeitHbIe IIEHHOCTH, TOTOBBIN K CO3/IaHUI0 CEMbH U
BOCIIUTAHUIO JIETEH; IEMOHCTPUPYIOIINI HEMPUATHE HACWIHS B CEMbE, YXOJa OT
POAUTENBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOUIEHUW CO CBOUMM JIETbMU U UX
(bUHAHCOBOTO COJIEPKAHUSI.

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

JIP14 IlposBrsironiuii CO3HATEIHFHOE OTHOIIIEHUE K HEMTPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIEIIHON MPodeCCUOHATILHON U OOIIECTBEHHOM JIEITEIIbHOCTH
JIP15 IlposBrsomuii rpaxk/laHCKO€ OTHOILIEHHE K MPOPECCHOHAIBHON
NEeSTENHLHOCTH KaK K BO3MOKHOCTH JIMYHOTO Y4aCTUS B PEIICHUU OOIIECTBEHHBIX,
rOCyJIapCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOIEM

MeTanpeIMeTHbIX:

—— YMEHHE CaMOCTOSATEIbHO ONPEAEIATH 1IeNU ACITETbHOCTH U COCTABIIATH IJIaHbI
JeSITeNIbHOCTH; CAaMOCTOSTEIHbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JACSATEIbHOCTb; UCIIOJIb30BATh BCE BOZMOXKHBIE PECYPCHI JIs
JOCTHKECHHSI TIOCTABJICHHBIX IEJIeH U pean3allii MIIaHOB JIeATEIbHOCTH;
BBIOMpATh YCHEIIHbIE CTPATETUHU B PA3INYHBIX CUTYAIHIX;

—— YMEHHUE MPOJIYKTUBHO 00IIAThCA U B3aUMO/ICHCTBOBATH B IIpOLIECCE
COBMECTHOM JIEATEIBHOCTH, YIUTHIBATh MO3UIIUN APYTUX YIACTHUKOB
nesTenbHOCTH, 3O (HEKTUBHO pa3peiiaTh KOH(PIUKTHL;

—— BIIJICHUE HABBIKaMU TI03HABATEILHOM, y4eOHO-UCCIIeIOBATEILCKON U
IPOEKTHOM JIeATEIbHOCTH, HaBBIKAMU pa3peLIeHUs! MPo0sIeM; ClIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbBHOMY MTOMCKY METOJIOB PELICHHS MPAKTUYECKUX 3a/1ay,
IPUMEHEHUIO Pa3JIMYHbIX METOJOB IMO3HAHUS;

—— FOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSITEIbHON MH(DOPMAITMOHHO-
MO03HABATENIbHOM JIEATEIBHOCTH, BKIIIOUas yMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHHUKAX UH()OPMALINU, KPUTHUECKU OIICHUBATh U HHTEPIIPETUPOBATh
uH(OPMAIUIO, TTOTYYAEMYIO U3 Pa3INYHBIX HCTOYHUKOB;

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

—— BIIQJICHUE HABBIKAMU MO3HABATENbHON pedIeKCHUHN KaK OCO3HAHUS
COBEpPIIAEMBIX JEHCTBUI U MBICIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTATOB U



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

—— LEJCYCTPEMIICHHOCTh B TOMCKAaX U MPUHATUHU PEIIECHUH, COOOPa3UTENbHOCTD U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUH; CIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHMIO MHpA:

NnpeaIMeTHbIX:
—— c(OpMUPOBAHHOCTD MPEJICTABICHUN 0 MaTEMaTUKE KaK YaCTH MUPOBOMU
KYJbTYPBl U MECTE MATEMAaTUKH B COBPEMEHHOM ITUBHIIM3ALIUH, CTIOCO0aX
ONMCAaHUS SABJICHUN PEabHOIO MUPa HA MAaTEMaTUYECKOM S3bIKE;

—— c(pOPMUPOBAHHOCThH MPEJCTABICHUN O MATEMATHUYECKUX MOHATUAX KaK
BAKHEUIIINX MAaTEMATUYECKUX MOJIEIISAX, MO3BOJISIOLIMX ONUCHIBATh U U3YYaTh
pa3HbIE IPOLIECCHI U SIBJIEHUS; IOHUMAHUE BO3MOKHOCTH aKCUOMATUYECKOTO
IIOCTPOEHHS] MATEMATUYECKUX TEOPHUIL;

—— BJIQJICHUE METOJaMU JI0Ka3aTEJIbCTB U AIITOPUTMOB PELICHUS, YMEHHUE UX
IIPUMEHSATh, IPOBOJIUTH J1I0KA3aTEIbHbBIE PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

—— BJIQJICHUE CTAHIAPTHBIMU IIPUEMAMU PEIICHUS PALIMOHAJIBHBIX U
MPPaAlHOHAIBHBIX, TOKA3aTEIIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE FT'OTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B
TOM YHCJIIE JISI TIOUCKA IIyTH PEIIEHUS U UWUTOCTPALIMU PELICHUS] YPABHEHUH U
HEPABEHCTB;

—— c(OPMHUPOBAHHOCTbH MPEJCTABICHUI 00 OCHOBHBIX MOHSITHIX
MAaTeMaTH4YECKOr0 aHAJIN3a U UX CBOMCTBAX, BJIAJCHUE YMEHUEM XapaKTEPU30BaTh
noBeieHNe GYHKIIMN, UCTIOJIb30BAHUE TIOYYCHHBIX 3HAHUMN ISl ONTMCAHUS U
aHaJIn3a peaJbHbIX 3aBUCUMOCTEN;

—— BJIQJICHUE OCHOBHBIMHU MOHATUAMU O IUNIOCKUX U MPOCTPAHCTBEHHBIX
T€OMETPUYECKHUX (PUTYpax, IX OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTH YMCHHUS
pacrno3HaBaTh reOMETpUUYECKUE (PUTYPHI HA YePTEXKAX, MOJCIISIX U B PCAUTBHOM
MUpEe; IPUMEHEHUE N3YUECHHBIX CBOMCTB reoMeTpuueckux Guryp u Gopmym ajis
pELIEHUs TEOMETPUUYECKHUX 3a/1a4 U 3a71a4 C MPAKTUUYECKUM COAEPKAHUEM;

—— 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 COOBITUH B MPOCTEHIITUX TPAKTUUECKUX
CUTYyalMsIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHBIX BEJIMUYUH;

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



1.4. PekoMeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHE
NMPorpaMMbl TUCUHUILIHHBI:

Ounas ¢popma o0ydeHust:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatromierocst 351yac., B ToMm uucie:
o0s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku oOyuarorierocs 234 gac.;

CaMOCTOSITeILHON paboThl oOyuarorierocs 117 gac.

3aounas ¢gopma oOyueHus:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocst 351 gac., B TOM 9uce:

00s3aTeNIbHON ayIUTOPHOM y4eOHOM HArpy3ku oOydaromierocs 28 gac.;

CaMOCTOSATEIHLHOM paboThl oOyyvarorierocs: 323 vac.

2. CTPYKTYPA, COAEP’ KAHUE U TEMATHYECKOE
IIJIAHUPOBAHME YUYEBHOM JJUCOUTLTAHBI

2.1. O0bem y4eOHOM JUCHUNIMHBI U BUIbI Y4eOHOH padoThI

Buj yueOHoii padoThl O0bem O0bem
4acoB 4acoB
O4HO 3204HO
MakcuMmaJjibHasi yueOHasi HArpy3Ka (Bcero) 351 351
Oos3aTesibHAsI AyIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 234 28
B TOM YHCJIE!
71a00paTOPHBIE 3aHSITHS
MPaKTUYECKHE 3aHATUS 116 24
KOHTPOJIbHBIE pabOThI 1 2
KypcoBas paboTa (IpoeKT) He MPeayCMOTPEHO -
CamocTrosiTe/ibHasi padoTa odyualonierocsi (Bcero) 117 323
B TOM YHCIIE!
CaMOCTOsITENIbHAS paboTa HaJl KypCOBOW paboTOM - -
(mIpoeKTOM) HE MPEAYCMOTPEHO
BrinosiHEeHME JOMAITHUX 3aIaHUNA 117 323

Hrorosas arrecrauus B gopme IK3aMeHa




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

HaumeHnoBanue Copep:xanue yueOHOI0 MaTepuaJia, caMOCTOATeIbHAsA padoTa 00yyaomuXxcs. Oobem OoBbeMm YpoBenb
pa3/iesioB U TeM 4acoB 4acoB OCBOCHHUS
04HO 3204YHO
1 2 3 4 5
Tema 0.1 Maremartika B Hayke, TEXHHKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTHAX M HPAKTHIECKOU NESTEIbHOCTH. 2 -
Lenu n 3a1aun n3yueHNEe MaTEMATHKU B YUPEXKJICHUIX CPEIHEro NMPophecCHOHaIbHOTO 00pa3oBaHMsI.
Brenenne
Pazgen 1.
Pa3zBuTHe NOHATHSA 0
qucie.
Tema 1.1. 3anuce MeNbIX U PaldoOHAIBHBIX Yhcel. ApupMeTndeckne NeicTBUs HaJ HUMH. JleJieHne ¢ 0CTaTKOM, MPH3HAKH 1 1
JEUMOCTH. Pa3iioskeHre HATypaabHOrO YHMCIa Ha MPOCThICe MHOXHTENH. HauOonbpiiuii OOIIUN IenuTelb.
Iessblie n Haumenbiiee oOmiee kpatHoe. OObIKHOBEHHBIE ApoOu. [IpaBuiibHbIe, HenpaBUiIbHBIE po0H. PaBeHCTBO qpoOeii.
paluoHAIbHbIE OcHoBHOE cBoHcTBO npobm. Cokpamenue apoOeit. IlpuBenmenme apoOeit k o0meMy 3HaMEHATEIIo.
4mcJa. Apudmernueckue ASUCTBUS HaJl OOBIKHOBEHHBIMHU Jpo0smu. [lecstuynbie qpobu. Apudmernueckue JIeUCTBUS
HaJ JecATHYHBIMU ApoOsmu. [Iponentsl. OOpaiieHne OOBIKHOBEHHOW ApOOM B OECKOHEUYHYIO NECSITHYHYIO
nepruoandeckyro apods. Koopaunarnas npsmas. MHOXKECTBO pallOHAIBHBIX YUCE
Tema 1.2. [HetictButenbuble uncna. Yucnosas mnpsmas. OO03Ha4eHHS HEKOTOPHIX YHCIIOBBIX MHOXecTB. CpaBHeHHE 1 2
JIelicTBUTENBHBIX unces. CBONWCTBA YUCIIOBBIX HEPABEHCTB. YNCIOBBIE MIPOMEXKYTKA. Moaylb AEHCTBUTEIBHOTO
JelicTBUTeIbHbIC yycia. @opMyna paccrossHUs MexAy IByMs Todukamu. IIpaBuna nelicTBus Haj ACHCTBUTEIBHBIMH YHCIAMHU.
4mcJa. CpoiicTBa apuMeTHYeCKUX ICUCTBUH HaJ ACHCTBUTENbHBIMH unciamu. [lpomopumu. Ilemas wactp wmcia.
JpoOHnas gyacTe yncna. UppannonaipHbIe drcia
IIpaxkTuyeckoe 2ansTe o TemMaMm 1.1 u 1.2 2 1
Tema 1.3. Mopnyns peiictBurensHoro uucia. @opmMysa paccTosHUs Mexay AByMs Todukamu. [IpaBuna pneiictBusi Hap 1 2
JecTBUTENIbHBIME  unciiaMi. CBoiicTBa apudMeTHYecKux JAEHCTBUI Hax JAEHCTBUTEIBHBIMH  YHCIAMH.
HpunbéanxeHnsbIe [Mponoprmu. Lenas yacts uncna. [IpodHas gacte uncna. Onpenenenne apu(METHIECKOr0 KBaPaTHOTO KOPHSL.
BBIYHC/ICHUSA U CaoiicTBa apudmernueckux KopHei. KopeHb HEueTHOMN CTENeHH U3 OTPULIATEILHOTO YHCIIa
BbIYHCIUTE/IbLHbIE
cpeacTBa
Tema 1.4. [MpubmxeHHble 3HaYeHUsT yucen. AOCOJIOTHAsE U OTHOCHUTENbHAs MOTPEIIHOCTH. JlecsaTHuHble NPHOIIMKEHHS 1 2
JICMCTBUTENIFHOIO 4YHCJIAa II0 HENOCTaTky W 1o u30bITKy. IIpaBuio u3BIIeUEHMs KBaJpaTHOTO KOpHS U3
Crenenn ¢ HaTypaJIbHOTO YHCIIA.
PALHOHAIBHBIM H
JAefdCTBUTEIbHBIMHA

nmoxkasarTeJjieM.
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[IpaxTtrdeckoe ausTre o Temam 1.3 u 1.4

Tema 1.5.

KoMmmiekcHbie
qucaa

[TonsiTHe 0 KOMIUIEKCHOM 4Hcie. ApuMeTHIecKrue onepanuy HajJ KOMIDIEKCHBIMH YHCIaMHU. AnreOpandeckast
¢dopma kKomIuieKcHOTO gncia. OTbICKaHHE KOMIUICKCHBIX KOPHEH ypaBHEHHS.

IIpakTrdeckoe 3aHsTHE 1O TeMe 1.5

IIpoduibHble W npodeccHOHANBLHO 3HAYMMBIE 3JIEMEHTHI cojep:kanus. lcnoip3oBatek NpHOOpETEHHBIE
3HAaHUA B HpaKTH‘IeCKOﬁ JACATCIIBHOCTU U B HOBCCI[HCBHOﬁ KHU3HU, apI/I(i)MeTI/I‘-IeCKI/Ie }IeﬁCTBHH HaJ 4YuCJIaMU,
YCTHBIEC U MUCbMEHHBIC PHEMBI; MPUOIMKCHHBIC 3HAUCHHUS BEJIMYHH U TIOTPEIIHOCTH BBIYUCICHUM (aOCOTIOTHAS
U OTHOCHTEJIbHAS); CPAaBHEHNE YHCIIOBBIX BBIPAYKSHUH.

CamocTosiTe1bHAsi padoTa: BRINIOTHEHHE JOMAIIHUX 3aJJaHAH 110 pazzeny |

IIpuMepHas TeMaTHKA BHeayAUTOPHOII caMOCTOSITEJILHON PadoThI

©oOoNoaA~WNE

Apudmerndeckue ASHCTBUS HAJ/l YUCIAMH.

[TpubnamKxeHHbIe 3HAYEHHS BETUYHH.

CoMHUTENbHBIC TU(PHI YNCTIA.

[MTpaBuito 3anmcy MPUOIMKEHHBIX YHCETL.

OxpyrieHre NTprOIMKEHHBIX YHCEL.

I'pannma abcoMOTHO MOTPENTHOCTH MPUOIMHKEHHOTO YHCIA.
I'paHnIa OTHOCHTENBHOM MOTPENTHOCTH MPUOIIKEHHOTO YUCTIA.
[IpaBuna neicTBuUil ¢ MPUOMMKEHHBIMHI YUCIIAMH.

. OcHOBHBIE TPyl MUKPOKAIBKYJIATOPOB U WX OCHOBHBIC OTJIMYHSI.

10. CsoiicTBa cTenCHEN.
11. OcHoOBHBIC ITPaBHJIA BHITIOJHEHHSI BHIYMCIUTEIBHOTO TIPOIIecca.

16

Paznea 2.

Kopuu , crenenn,
Jorapugmsl.

Tema 2.1

CreneHu u ux
cBoOiicTBA.

CTel'[eH]: C HaTypaﬂbeIM IIOKaA3aTCJIEM. CBOﬁCTBa CTCIICHU C HaTypaJ'l])H]:lM I10Ka3aTeJICM. CTCHCHI) C HyJ'IeBI)IM
nokaszareneM. CTemneHb € OTpPULATENbHBIM LENbIM IoKazareneM. CTaHIapTHBIA BUJA  TMOJOXUTEIBLHOTO
IEHCTBUTEIIHLHOTO YUCIIA.

[IpakTudeckoe ransaTHe 1Mo Teme 2.1

Tema 2.2.

Hpeo6pa3OBaHn;{ anreraI/Iqecm/Ix Bpra)KeHHfI, COACPIKAIIUX CTCIICHU.
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HeiicTBus co
CcTeneHsIMU.

Tema 2.3

KopHu n nx

Omnpenenenne apupMeTndeckoro kBaapatHoro kKopHs. CpoiicTBa apudpmerndeckux kopHel. KopeHp HeueTHOM
CTETICHN U3 OTPHULIATEIBHOIO YUCTIA.

CBOlCTBA.
[Ipaktuueckoe ransTHE 110 TeMaM 2.2 u 2.3
Tema 2.4 [TpeoOpazoBanue anreOpanvecKux BHIPAKEHUH, COJEPIKAINX KOPHH.
JeiicTBus ¢
KOPHSIMH.
[IpakTuueckoe ransTHE 10 TEME 2.4
Tema 2.5. Crenenb ¢ IpoOHBIMU TOKa3aTesiMu. CBOMCTBA CTEMEHEH ¢ palMOHAIBHBIMU MOKa3aTessiMu. [IpeoOpa3oBanue
palMoHANIBHBIX, MPPALMOHANBHBIX, CTENCHHBIX, OKAa3aTeNbHBIX BhIpaXKeHUi. [IpeoOpa3zoBaHKMe YHCIOBBIX U
O06o0mamonue OYKBEHHBIX BBIPQXCHHH, COIEPIKAIINX CTEIICHH, TPUMEHSS CBOICTBA.
TOHSATHA O

nmokasareJje CTCICHH.

[IpaxkTrdeckoe 2ausATHE 1O TEMe 2.5

Tema 2.5
(mpooJiKeHue).

O6o001mamonue
IMOHATHUSA O
MoKa3areJie CTEIMeHH.

ITpeobpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIPRKEHUH, COAEPIKAIINX CTETICHH, IPUMEHSSI CBOHCTBA.

[IpaxkTrdeckoe 2aHsATHE IO TEMe 2.5

Tema 2.6

Jlorapu¢gmbl U ux

Omnpeznenenue Jyorapudma IOJOKUTENBHOTO YHCIA IO JAHHOMY OCHOBaHHIO. OCHOBHOE Jorapudmuyeckoe
ToxkaectBo. [IpaBmia neiictBus ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHIO JIoTapudma

CBONCTBA.
[IpakTudeckoe saHATHE 1O TEMe 2.6
Tema 2.6 ITepexon kK HOBOMY OCHOBaHHIO JIOTapuQma
(mpoaoJiKeHue)

Jlorapugmsl u ux
CBOlCTBA.

IIpaxkTuyeckoe 2ansATHE IO TEMeE 2.6
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Tema 2.7 JlecsaTiuHble W HaTypaibHble Jorapudmbl. XapakTepuCTHKa ¥ MaHTHUCCA JECATUYHOro Jorapudma. 2
Jlorapudmupopanue u moreHEpoBanue. [IpeodpasoBaHue TOrapuPMHUUCCKIX BBIPAKCHHN.
JeiicTBus ¢
Jorapupmamu.
[IpakTrdeckoe 3aHsTHE IO TeMe 2.7 2 1
Mpodpuabubie U nmpodeccHoHATBHO 3HAYMMBbIE JJIEMEHTHI cojepkaHusl. Vcrmonb3oBaTh NpUOOpETEHHBIC
3HaHUS B MPAKTUUECKOW AEATEILHOCTH M B TMOBCEAHEBHOW JKHU3HH, CTeNeHM W KOpHU. KopHuU HarypanbHOI
CTETICHH W3 YHUClia U UX cBoicTBa. CTENMeHHW C paIOHAIBFHBIMU IOKA3aTesIMH, WX CBOHCTBa. CTemeHH C
JIeHCTBUTENBHBIMU MOKa3aTenssMu. CBONCTBA CTeNEeHEeH C NeHCTBUTENBHBIMHU MOKa3aTeIsIMU
Mpoduabubie U mpodeccHoHATBHO 3HAYUMBbIE JJIEMEHTHI cojiepkaHusi. Vcrmonb3oBaTh NpPUOOpETEHHBIC
3HaHUS B NPAKTHUYECKOW NEATETHPHOCTH M B MOBCEIHEBHOW >kKM3HH, jorapudm. Jlorapudm umcma. OcHOBHOE
Jorapu(pMIIEcKoe TOXAecTBO. [lecaTnunbie u HaTypainbHble norapudmer. [IpaBuna neiicTBus ¢ jgorapudmamu.
Ilepexoq k HOBOMYy ocHOBaHHWIO. [IpeoOpazoBaHme anreOpamdeckux BbIpaxeHnidl. I[IpeoOpasoBaHue
palMOHABFHBIX, UPPANMOHATBHBIX, CTCIICHHBIX, TOKA3aTEIHHBIX U JIOTAPU(PMIUCCKUX BBIPAKCHHH.
CaMocTosiTeIbHAsE Pab0Ta: BBINOJTHEHNE JOMAIIHUX 3aaHui 1O pasjeny 2 15 42
IIpuMepHas TeMaTHKA BHeayAUTOPHOII caMOCTOSITEIbLHOW PadoThI
1. CsoiicTBa CTCIICHEH.
2. Onmnpenencuue norapugma.
3. CsaoiicTBa norapu(mMos.
4. HatypanbHble, ICCATUYIHBIC JTOTaPH(PMEL.
Pazgen 3.
OcHoBBI
TPUTOHOMETPUH.
Tema 3.1. Panuannas u rpagycHas Mepa yria. BpaiarenbHoe ABHKEHHE. 1
Paguanunas mepa
yraa.
IIpakTuueckoe 3ansTHE MO Teme 3.1 1 1
Tema 3.2. UYucoBas OKpY>KHOCTb HA KOOPIMHATHOM IUIOCKOCTH. BpaiarenbHoe qBUKEHUE. 1
Yucsosast

OKPY:KHOCTb.
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Tema 3.3.

Omnpepaesnienne
TPUTOHOMeTpHYec
KHX (DYHKIU.

Omnpenesnenne  TpUroHoMeTpuueckux  QyHkumid.  OmpeneneHue  cuHyca, KOCHHyca  yria.  3HaKu
TPUTOHOMETPUYECKUX (PYHKIIUIT [0 YETBEPTAM.

[IpaxTryeckoe ausTHe MO TemaM 3.2 u 3.3

Tema 3.4.

3aBHCHMOCTH MEXKIY
TPUTOHOMETPUYECKH
MU PYHKUMAMH

ITomapHass 3aBHCHMOCTb MEXIy TPHUTOHOMETpHYECKUMH (GYHKIUAMH. OCHOBHOE TPHUIOHOMETPHUUECKOE
TOX/1ecTBO. IIpMeHeHne OCHOBHOT'O TPUTOHOMETPHIECKOTO TOKAECTBA ISl TOXKIECTBEHHBIX ITPE0OPa30BaHIM.

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. CuHyC, KOCHHYC, TaHT€HC M KOTAHT€HC CyMMBI M Pa3sHOCTH ABYX YTJIOB. BrIpaxkeHHe CHHyca, KOCHHYCa H

DopMyJIbI CJI0MKEHH.

TaHTCHCAa CYMMBI YIJIOB Y€PE3 3HAUYCHUA I3TUX YIJIOB.

Tema 3.7.

CuHyc, KOCHHYC H
TAHI'€HC IBOITHOT 0

ITpeobpa3oBanue cuHyca, KOCHHyCa M TaHT€HCA JIBOWHOTO yTJIa, MCHONb3Ys (OPMYIIBI CIO0XKEHHS JIBYX YTJIOB.
ITpeoOpa3oBanue cuHyca, KOCHHYCa ¥ TAaHTEHCA MOJIOBUHHOTO YTJIA, HCTIOJIB3YSI (POPMYJIIBI CIIOXKEHHS.

yraa.
IIpaxkTudeckoe 3aHsTHE IO TeMaM 3.6 u 3.7
Tema 3.8. ®opmynbl nipuBeseHus. [IpuBeneHHe CHHYCOB, KOCHHYCOB M TAaHI€HCOB yrioB Gombmmx 90° k cumycawm,
KOCHHYCaM M TAHT€HCAaM YTJIOB MEHBIIMX MM PaBHbIX 90°
OcHoBHBIC
TPUIOHOMETPHYECKH

e npeoopa3oBaHus

Tema 3.9.

®opMy.ibI IBOHHOIO
yria.

ITpeoOpa3zoBaHne TPUTOHOMETPUUYECKHX BBIPOKEHHH C ITOMOLIBIO (pOpMyJ NpUBEAEHHS, HUCIONB3YI0 (OpMYIIbI
JIBOMHOTO yTJa.

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

IIpeoOpa3oBanue
NpocTeHImnx
TPUTOHOMETPHYECKH
X BBIPaKeHH

[IpeoOpazoBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUH C IIOMOIIBIO (hOPMYJT IIOIOBUHHOTO yria. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHH C TOMOINBIO (OPMYJ TPHUBEICHUS, HCIONB3YI0 (OpMYINbl JBOHHOTO W
MTOJIOBUHHOTO 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. TpuroHomeTpuieckas QyHKIHHA y=tg X, y=ctg X. 1x cBoiicTBa u rpaduk. [lepuoauaHOCTS.
Tpuronomerpu4eckn
e pyHKuMH y= tg X,
y=ctg Xx.
[Ipaxrryeckoe ausTHe Mo Temam 3.12 m 3.13
Tema 3.14. ApKcuHYC, apKKOCUHYC. APKTaHIeHC, apKKoTaHreHc. ITpocTeiiiiie TpUroHoMeTpudeckye ypaBHeHus. Peienue
HUTOHOMETPUUYECKHX YPaBHECHHUH.
OCHOBHBIE METOIbI R p yp
peueHust
TPUTOHOMETPHYECKH

X YPaBHEHM.

[Ipaxrrdeckoe ausTHEe 10 Teme 3.14

IIpoduabubie U mpodeccnoHATBHO-3HAYNMBIE 3J1eMEHTHI cofep:kaHusi. lcronp3oBarh NpHOOpETEHHBIE
3HaHUS B NPAKTHYECKON IESITENbHOCTH U B IOBCENHEBHOM xu3HY, PaguanHas mepa yria. CHHyC, KOCHUHYC,
TAQHIeHC, KOTAHI€HC, CEKaHC, KocekaHc uucia. OCHOBHBIE TPUIOHOMETPUYECKHE TOXKIECTBA, (OPMYJIIBI
npuseaeHusa. CHHYC, KOCHHYC U TAHT€HC CYMMBI M pa3HOCTH JIBYX YIJIOB

IpoduabHbie 1 npodeccHOHAIBLHO 3HAYMMBIE YJIEMEHTHI cojiepkanusi. cnonb3oBats npruoOpeTeHHbIE
3HaHUS B IPAKTUYECKOHN EATENIbHOCTH, CHHYC U KOCUHYC ABONHHOrO yriyia. @opMyIibl IOJIOBUHHOTO yTIa.
[TpeoOpa3oBaHne CyMMbI TPUTOHOMETPHYECKUX (DYHKIMH B IPOM3BEJICHUE U IIPOU3BENICHHS B CyMMY.
BhipaskeHne TpUroHOMETPUUECKHX (PYHKLIMH Yepe3 TAaHI'€HC MTOJOBUHHOTO apryMmeHTa. [IpeoOpasoBanus
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HpOCTCfIHIPIX TPUTOHOMETPUUICCKUX BLIpa)KeHHﬁ.

Ipoduabubie u mpodeccnoHATBHO 3HAYNMBbIE JIEMEHTHI cofep:kaHusi. lcrmonb3oBaTh NPHOOpETEHHBIE
3HaHUS B MPAKTUYECKOU AesATeIbHOCTH, APKCHUHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTaHreHe uucina. [Ipocreitmue

TPUTOHOMETPUYECKHUE YpaBHEHHS. Pemenue TPUTOHOMETPUYECKUX YPaBHEHMM. IIpocreiimue

TPUTOHOMETPUUCCKNE HEPABECHCTBA.

CamocrosiTesibHAsi pa0oTa: BHIIIOJHEHUE IOMAIIHUX 33/IaHui TI0 pa3zeny 3

IIpumepHasi TeMAaTHKA BHEAYUTOPHOI caMOCTOSITeILHON padoThI

N~ WD

OmnpeneneHue pagrana.

®opMyiia nepeBoja rpalyCHON MEPHI yIJia B PalUaHHYIO.
Omnpezenenue CUHyca, KOCHHYCa, TaHT€Hca, KOTaHTeHca yIiia.
OO0paTrHble TPUTOHOMETPUYECKHE (PYHKIIHH.

CBoiicTBa U rpad)Ku TPUTOHOMETPHUYECKUX (DYHKIIHIA.

CgoiicTBa 1 rpadMKu 0OpaTHBIX TPUTOHOMETPUYECKHUX (PYyHKIHMHA.
[MTocTpoeHue reoMeTpUIecKuX Npeodpa3oBaHuii.

PeleHne TpUrOHOMETPUYECKUX HEPABEHCTB.

15

42

Paznen 4.

DOYyHKINU U
rpapuxu.

Tema 4.1

DyHKIUHA.

O6nacTp onpeneneHust 1 MHOXeCTBO 3HaueHnH pyHkuui. ['paduk pynkuun. CriocoObl 3aganust GyHKIUH.

Tema 4.2

CpoiicTBa QyHKIMIA.

MOHOTOHHOCTb, MEPHOANYHOCTH. IIpOMEXYTKM Bo3pacTaHMs H yObBaHMS. I'paduueckas HHTEpHpPETAINSL.
[Tpumeps! GpyHKINOHATBHBIX 3aBUCUMOCTEH B peaJIbHBIX MPOLECcax U SBICHUSX.

[Ipaktudeckoe ransaTre mo remam 4.1 u 4.2

Tema 4.3

Oo6partHble pyHKIUH.

ITonsiTe obparHol ¢yHKIMHU, cBoiicTBa. OOnacTh ompeneneHust U 0o0NacTh 3HAUYEHHWs OOpaTHOW (yHKUMH,
rpaduk obpaTHON GyHKIMU. ApudMmernueckue onepaunu Hax GyHKIuIME. CnoxHas GYHKIHS (KOMITO3ULIUS ).

Tema 4.4

CreneHnble
MnoKa3arejbHbIe
(yHxuuii.

Onpenenenns QyHKOWi, ux cBoiictBa W rpaduku. [IpeoOpasoBaHus TpapuKOB: MapaUIeTbHBIN TEpeHOC,
CHUMMETpHs. OTHOCHUTEJIFHO OCeH KOOpAMHAT M CHMMETPHUs OTHOCHUTENBHO Hayaja KOOPAMHAT, CUMMETPHUS
OTHOCHTEJIBHO NPSIMOM y=X pacTsDKEHHE U CKaThe BJIOJIb OCEH KOOP/MHAT.




17

IIpaxkTryeckoe sansaTHe 10 TeMaM 4.3 u 4.4

Tema 4.5.

Jlorapupmudeckue
bynkumuu.

Omnpenenennst ¢yHKOUA, mx cBolictBa u rpaduku. IIpeoOpazoBanmst TpaduKoB: MapaisielbHBI HepeHoc,
CUMMETPHsI OTHOCHTENBHO OCEH KOOpPAMHAT M CHMMETPHS OTHOCHTENFHO Hadajga KOOPAWHAT, CHUMMETPHS
OTHOCHTENBHO MPSIMOI y=X pPacTsHKEHUE U CKaTHe BJOJIb OCe KOOpAUHAT.

Tema 4.6.

Tpuronomerpuyecku
¢ QYHKIUH.

Onpenenenus TPUrOHOMETpUYECKUX (GYHKIMMI, UX cBoMCTBa U rpaduku. [lepuognynocts. CuMMeTpust 00paTHBIX
(YHKIIMH OTHOCHTENIHHO MPAMON Y=X PacTsHKEHHE U CXKaTHE BAOJIb OCel KOOpANHAT.

[TpakTrueckoe ransTre o Temam 4.5 u 4.6

Tema 4.7.

IHocTpoenue
rpadpuxos
TPUTOHOMETPHYECKH
X QyHKIHUIA.

CpoiicTBa M rpauKi TPUTOHOMETpUUeCKHX (yHKImUA. [IpeoOpasoBanust rpadukoB: MmapajuielbHBIH HEpeHoOC,
CUMMETPHSI OTHOCHUTEIHHO OCeH KOOpIMHAT M CHMMETPHS OTHOCHTENHHO Hadana KOOPIAWHAT, pacTsDKEHHE U
C)KaTHe BJIOJIb OCEl KOOpIUHAT.

IIpakTryeckoe ansTHE 1O TeMe 4.7

Tema 4.8.

IIpeoGpasoBanue
rpadpuxos
TPHUTOHOMETPHYECKH
X pyHKUMI

Onpenenennst (GyHKUUA, ux cBodictBa u rpaduku. [IpeoOpazoBanusi rpaduKoB: mapaijieibHbId MEpeHoC,
CUMMETpHsI OTHOCHUTENIBHO OCEH KOOpAMHAT M CHMMETPHS OTHOCHTENIFHO Hayajga KOODJMHAT, CHMMETPHs
OTHOCHTEJIBHO MPSAMOI y=X pacTsDKeHHE U CKaTHe BIOJIb OCel KOOPAMHAT.

[IpakTrdeckoe raHsTHE 1O Teme 4.8

IIpoduabubie u mpodeccnoHATBHO 3HAYMMBbIE 3JIEMEHTHI cojep:kaHusi. lcronb3oBaTh NPHOOpETEHHBIE
3HAHUS B IPAKTHYECKON EATEIPHOCTH, BEIYUCITE 3HaUeHHEe (DYHKIIMH 10 3aJlaHHOMY 3HAUCHHUIO apryMeHTa IpU
pas3NMuHbIX criocofax 3aiaHus QYHKIHH.

[podunbHpie U nmpodeccHOHATHHO 3HAYHMBIE JIEMEHThI coAep:kaHus. Vcrmomp30BaTh NPHOOPETEHHEIC
3HAHMS B MPAKTUYECKON NEATEIBHOCTH, ONMPEAEIATh OCHOBHBIC CBOMCTBA YHCIIOBBIX (DYHKLIUH, HITFOCTPUPOBAThH
ux Ha rpadukax, CTPOUTh TpadUKU WU3y4YEHHBIX (YHKIHMH, UCIIOJIB30BATh MOHSATHS (YHKIMHU Ui OMHCAHUS U
aHaJIM3a 3aBHCUMOCTEH BEITHIHH.

Hpodm.m,m)le " l'lpO(l)eCCl/IOHaJ'l])HO 3HAYMMBIC J3JIEMEHTBLI COJACPKAHUI. Hcnonb3oBath npuo6peTeHHme
3HAaHUA B H‘paKTH‘IeCKOﬁ ACATCIABHOCTH, OIMCAaHUEC C IIOMOIIBIO d)yHK]_[I/II/I Pa3JIMYHBIX SaBHCHMOCTeﬁ,
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Npe/CTaBleHne nX rpaduiecky, MHTepHpeTaniy rpaduKoB.

Ipoduabubie u mpodeccnoHATBHO 3HAYNMBbIE JJIEMEHTHI cofepkaHusi. lcrmonb3oBaTh NpHOOpETEHHBIE
3HAHMSA B TPAKTUYECKON NEATEIBHOCTH, ONMPEACIATH OCHOBHBIC CBOMCTBA YHCIIOBBIX (DYHKIMH, HITIOCTPUPOBAThH
uX Ha rpaduKax, CTPOUTh TpadUKU W3yYEHHBIX (YHKIHH, UCIIOJIB30BATh MOHSATHS (YHKIWHU JUISl OMKCAHUS U
aHaJIn3a 3aBUCHUMOCTEN BEINYHH

KonTpoabnas pabora 1 2
CamocTosiTe1bHast padoTa: BBIIOIHEHHE JOMAIIHUX 3aJjaHui 1o paszaeny 4 11 30
IIpuMepHasi TeMaTHKA BHEAyIUTOPHOI CaMOCTOSITEJILHON PadoThI
1. HppaunonanbHOE BeIpaKEHHUE
2. CreneHs ¢ palioHAJIbHBIM TI0Ka3aTesieM
3. [NoxazaTtenpHas GyHKIHS
4. I'paduk nokazarensHON QyHKINU
5. CBoiicTBa MokazaTeabHOH QYHKIMN
6. Jlorapugmuaeckast pyHKINS, CBOWCTBA, rpaduK.
7. Crenennas (pyHKIHSI, CBOICTBa, TpaduK.
8. [TpeobpazoBanue rpauKOB CTEIEHHOM, MOKa3aTeIbHON, JIOrapu(hMIUECKOi (yHKIIUH.
9. [TpeobpazoBanue rpauKOB TPUTOHOMETPHUYECKUX (DYHKIHH.
KonTponbHast paboTa 1
Pazgen S
YpaBHeHus u
HepaBeHCTBA.
Tema 5.1 OnpeneneHue ypaBHEHHS C OAHOM mepeMeHHOW. PaBHocmnbHOCTH ypaBHeHMH. JIWHEHHbBIE ypaBHEHUS. 1
KBagparnsie ypaBHeHus. [lonstue cienctBusi ypaBHeHHs. [IpoOHO-panvoHaibHbIe ypaBHeHus. OOnactb
YpaBHeHue ¢ oqHOM | onpexnencHus ypaHeHus. VppaunonanbHele ypaBHeHus. [lokazarenbHble ypaBHEHUS.
nepeMeHHOM.
Tema 5.2. Pemenne ypaBHeHus p(x) = 0 METOZOM pa3lIOKEHHs €ro JEBOM 4acTH Ha MHOXHUTENH. PenreHue ypaBHeHHMH 1
METOJIOM BBEJCHHA HOBOW IepeMeHHOW. bukBanpatHeie ypaBHeHHs. Vcmonp3oBaHME CBONCTB M TpadpuKOB
MeToabl pemieHust GYHKIMH TIpU pEIICHUM YpaBHEHUWi. PemieHue 3amad ¢ MOMOIIBIO COCTABICHHS YypaBHEHH. MHTepmperarus
YPaBHeHMii. pe3ynbTarta, yueT peasbHbIX OrpaHUIEHHH.
IIpaxkTryeckoe 2ansaTHE 1O TeMaM 5.1 u 5.2 2 1
Tema 5.3. CucreMsl AByX YpaBHEHUI ¢ IByMsI IEpeMEHHBIMH. PaBHOCHIIEHBIE CUCTEMBI. PerieHne cucteM AByX ypaBHEHHMA 1
C IByMsl IEpEMEHHBIMH METOJOM IIOJICTAHOBKH. PelleHne cucreMm AByX ypaBHEHHMH C JBYMS NEpEMEHHBIMU
Pemenue cucrem METOJIOM CJHOXeHUs. PerieHue cucreM ABYX ypaBHEHHMH ¢ JByMs NEPEMEHHBIMH METOJOM BBEAEHUS HOBBIX
YPABHEHMIA. nepemeHHbIX. Jlorapupmuyeckue ypaBHEHUS.
Tema 5.4. I'paduueckoe peuieHue cHUCTEM JyX YpaBHEHUH C JByMs IepeMEHHbIMH. lccienoBaHHE CHUCTEMBI JABYX 1
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Pemenue pa3HbIX
BU/I0B YPaBHEHU

JIMHENHBIX YPaBHEHUM ¢ ABYMs IEpEMEHHBIMU. PellieHne 3aa4 ¢ IOMOIIBIO COCTaBJICHUs CUCTEM YPaBHEHUM.

[IpaxTrdeckoe ausTHE IO TeMaM 5.3 u 5.4

Tema 5.5.

Pemenne pa3HbIx
BH/I0B YPABHEHH

Pemenne  TpuroHomeTrpuueckux ypaBHEHHMH MeTon pa3noKeHUsT HAa MHOXUTEIM M METOA CBENEHHs K
KBaJ[paTHOMY yYPaBHEHHIO

Tema 5.6.

HepaBeHncTBa ¢
OJIHOI1 IIepeMeHHOM.

OCHOBHbIE IOHATHSA, CBSI3aHHBIC C PEIICHHEM HEPaBEHCTB. | paduueckoe pelIeHHe HEPaBeHCTB C OAHOU
nepeMeHHol. JIuHelHble HepaBeHCTBa ¢ OJHOW mHepeMeHHOH. CucTeMbl HEpaBEHCTB C OJHOW INEepeMEeHHOM.
COBOKYITHOCTh HEpPaBEHCTB C OJHOW NepeMeHHOW. l1300pa’keHne Ha KOOPAWHATHOH IJIOCKOCTH MHOXKECTBA
peleHni ypaBHEeHUI U HEPAaBEHCTB € ABYMS IEPEMEHHBIMHU U UX CHCTEM.

[IpakTuueckoe raHsTHE 1O TEMaM 5.5 U 5.6

Tema 5.7.

Metoasb! pelieHust
HEPaBEHCTB.

Pemenne panyoHa bHBIX HEPABEHCTB METOJOM IPOMEXYTKOB. VICIONIb30BaHUE CBOWCTB M IpauKoB (YHKIHMNA
IIpU pellleHNH HepaBeHCTB. MHTepnperanus pe3ynbraTa, y4eT pealbHbIX orpaHudeHuil. Mcnonb3oBaHue cBOICTB
u rpa¢uKoB QYHKIMH TMPU PEIICHUN yPaBHEHUH 1 HEPABEHCTB.

Tema 5.8.

Pentenne pa3Hbix
BH/0B HEPABEHCTB

JlpoGHo-nuHeiHbIe HepaBeHCTBA. HepaBeHcTBa BTOpoH creneHu. ['padudeckoe penieHHe HEPAaBEHCTB BTOPOH
crenend. HepaBenctBa ¢ Moaymsamu. [lokasarensHble HepaBeHcTBa. Jlorapudmuueckne HepaBEeHCTBA.
HppanmonanbHbIe HEpaBEHCTBA

IIpaxTuyeckoe 3aHsATHE MO TeMaM 5.7 1 5.8

Tema 5.8
(mponxoJizkeHue)

Permienue pasHbIx
BH/I0B HEPaBEHCTB.

Pemenne mpocTeHImIMX TPUTOHOMETPHYECKHX HEPABEHCTB, KCIONB3YSl OCHOBHOE TPHTOHOMETPHUIECKOE
TOXICCTBO, (bOpMy.HI)I HBOFIHOFO MU TIOJIOBUHHOI'O YyIJia. Pemienue paruOHAJIBHBIX HEPABECHCTB MCTOJIOM
MIPOMEXYTKOB. Vcronp3oBaHne CBOMCTB M TrpadMkoB (QYHKIMH NpH pElIEHHH HEpaBeHCTB. MHTepmperarms
pe3ynpTaTa, y4eT peaNbHBIX OorpaHWdYeHHi. Vcrmomp3oBaHWe CBOWCTB M TpaduKoB (DYHKIHH TpH pEIIeHUH
YpaBHEHHI U HEPaBEHCTB

[IpakTryeckoe 2aHATHE TIO TeMe 5.8

Hpodm.m,m)le H l'[pO(l)eCCI/IOHaJIbHO 3HAYUMBIC JJIEMEHTBI COACPKaAHUI. Pemats panrOHAaJIbHBIC,
I10Ka3aTCJIbHbIC, norapn(f[)MqucxHe, TPUTOHOMETPUUYCCKUEC YPAaBHCHMS, CBOAAIIUECCH K JIMHCHHEBIM U KBaJApATHBIM,
a TaK)KC aHAJIOTUYHBIC HEPABCHCTBA Y CUCTEMBIL.

HpodunabpHpie U NpPodecCHOHAIBLHO 3HAYHMBIE 3JIEeMEHTHI COMEPIKAHHWS. HCIIOIH30BaTh NPUOOPETCHHEIC
3HAaHUS ¥ YMEHHS B IPAKTHUECKOW JESITEIHHOCTH W TIOBCEIHEBHOW KU3HH: HCIIONB30BATh TpadUIEeCKUNl METOX
pellleHUs ypaBHEHHI U HEPABCHCTB; H300paaTh Ha KOOPIAMHATHOM IJIOCKOCTH PEILICHUS YPaBHCHUH, HEPABEHCTB
U CUCTEM C JIByMsI HEU3BECTHBIMU; COCTABIISITh U PEIlIaTh YPABHEHUSI U HEPABEHCTBA, CBA3BIBAIOILNE HEU3BECTHHIE
BEJIMYUHBI B TEKCTOBBIX (B TOM YHCIIE NMPHUKIATHBIX) 3aMadax. s MOCTPOCHUS M UCCIEIOBAHMS MPOCTEHIITNX
MaTeMaTUYECKUX MOJEIIEH.
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CamocrosiTesibHAsi pa0oTa: BBIIIOJHEHUE IOMAILIHUX 33/IaHUi IO pa3ieny 5
IIpumepHasi TeMAaTHKa BHeAyUTOPHOI caMOCTOSITeILHON padoThI

PaBHOCUIBHOCTE YypaBHEHUH, HEPABEHCTB, CUCTEM.

PamronansHble, UppaIlOHATbHBIE, TOKAa3aTEIbHBIE M TPUTOHOMETPHUECKUE YPABHEHUS U CHCTEMBI.

OCHOBHBIE TIPHEMBI HX pELIeHU (Pa3no)keHHe Ha MHOXKUTEIH, BBEICHHUE HOBBIX HEU3BECTHBIX, TOACTAHOBKA, rpa(yMuecKuil METO).
paHI/IOHaJ'[I)HI)Ie, HppalfuOHAJIIbHBIC, ITOKA3aTCJIbHBIC U TDUTOHOMETPUYCCKUEC HEPABCHCTBA.

OCHOBHBIE IPUEMBI HX PEIICHUS.

Hcnonp3oBanue cBoicTB 1 rpadukoB (HyHKIMI IPH PEIIEHNH YPaBHEHUI 1 HEPABEHCTB.

Merto UHTEpPBAJIOB.

N300pakeHrne Ha KOOPAWHATHOM IIIOCKOCTH MHOKECTBA PELICHUH YPaBHEHNH W HEPABEHCTB C JBYMsI IEPEMEHHBIMU M UX CHCTEM.
[Tpumenenne MaTeMaTHIECKUX METOZOB JUIS PEIICHNS COEPKATENBHBIX 3a/1ad U3 PA3IMYHbBIX 00IacTel HAyKH U MPAKTHKH.

10 Wuteprperanus pe3ysbTara, yueT pealbHbIX OTPaHUICHHH.

©WoOoNoaM~WNE
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Pa3zne 6.

KoopauHatsl u
BEKTOPHI.

Tema 6.1 [IpsimoyromnpHas (ekapToBa) cHCTeMa KOOPAMHAT Ha IUIOCKOCTH M B mpocTpaHcTBe. OCHOBHBIC IMOHATHS,

CBsI3aHHBIC C BEKTOpAaMH B MIPOCTPaHCTBE. PaBeHCTBO BekTopoB. [lapannensHblil mepeHoc.
Koopaunartel Ha

MJIOCKOCTH U B
NMPOCTPAHCTBE.

Tema 6.2. Moaynb BekTopa.CymMMa U pa3HOCTh BEKTOPOB. Y MHOXKEHHUE BEKTOpA Ha YUCIIO.

JeiicTBust Haj
BEKTOPaMN.

IIpakTrdeckoe 2aHsTHE 1O TeMaM 6.1 1 6.2

Tema 6.3. Bzaumuoe PacnoIOKEHNUE BEKTOPOB B IPOCTPAHCTBE, UX CBOICTBA. KOMHHaHapHOCTI:. Paznoxenue BEKTOpAa IO

TpEM HE KOMIUIAHAPHBIM BEKTOPaM.
KoMmnuianapubie

BEKTOPBI.

Tema 6.4. BBenenne koopauHaT B npoctpaHcTBe. [locTpoeHre TOUeK U BEKTOPOB MPSMOYTOJIbHOM CUCTEME KOOPAHMHAT B
npocTtpancTBe. CyMMa M pa3HOCTh BEKTOPOB, YMHO)KEHHE BEKTOpa Ha 4YMCIO. Berumcienue MiIWHBI (MOIYJIs)
THeiicTRas HAX BEKTOpa M0 €ro KOOPAUHATAM..
BeKTOpaMH,
3a/IaHHBIMHM CBOMMU

KOoOpAMHATaAMMU.
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IIpaxkTrdeckoe 2aHsATHE 1O TeMaM 6.3 u 6.4

Tema 6.5. Brruncnenue CkanspHOTO MPOM3BEACHUS ABYX BeKTOpoB. OmpeseneHUe yria MeXOy BekTopamu. [Ipumenenue
CKaJIIPHOTO MPOM3BECHNUS IByX BEKTOPOB JUIS BHIUMCIICHUE YIJIa MEXIy NMPSIMBbIMH. Vcronb30BaHue KOOpAUHAT
Cransipuoe Y BEKTOPOB TPH PEIICHHH MATEMaTHYECKUX U MTPUKJIAIHBIX 3a/1a4.
npou3BeIeHue IByX
BEKTOPOB.
[Ipaktuueckoe sansTHE 1O TEME 6.5 1
Tema 6.6.
Paccrosinue Me:K1y | Jlenenne oTpeska B JaHHOM OTHOIIEHHH KOOpIMHATEI CepeaMHbI OTpe3Ka. PaccTosHIE MEXITY AByMs TOUKAMM.
JABYMSI TOUKAMH. HaxoxneHne KOOpIMHATHI TOYKH, JIeXalled ¢ 3aJlaHHBIMH KOOpJIMHATaAMHU ero KoHIOB. lcronb3oBaHue
llestenne oTpeska p | KOOPAWHAT TOUEK H BEKTOPOB B NPOCTPAHCTBE IPH PELICHHN 3a/1a1.
JAHHOM OTHOILEHWHU.
IIpakTryeckoe 2aHsATHE IO TEME 6.6
MpodpuabHbie U npodeccHoHATBHO 3HAYUMBbIE JJIEMEHTHI cojepkaHusi. Vcrmonb3oBaTh NpPUOOpETEHHBIC
3HAHMS B NPAKTUYECKOM JAEATEIBHOCTH, PAaclo3HaBaTh HAa YEPTEKaX M MOAEIIX NPOCTPAHCTBEHHBIE (OPMBI,
COOTHOCHUTB TpEXMEpHblE OOBEKTBI C WX ONHCAaHUSIMH, H300paxeHusMU. [IpoBoguTH JOKa3aTeNbHBIC
paccyIeHHs B XO/€ PelIeHHUs 3a/1a4.
CamocTosiTesibHAsi padoTa: BBITIOJHEHUE TOMAIITHUX 3aIaHUH TI0 pasjeny 6 20

IIpuMepHas TeMaTHKA BHeayAUTOPHOII CAMOCTOAITEJILHON PadoThI

N~ WNE

OmnpeneneHus BeKTOpa, JEUCTBUS HaJl BEKTOPaMHU.

CBolicTBa AeWCTBUI HaJl BEKTOpaMH.

IonATue NpsAMOYroabHON 1€KapTOBOM CHCTEMBI KOOPAMHAT HA INIOCKOCTH U B IIPOCTPAHCTBE.

[IpaBuna neiicTBUil Ha BEKTOpaMH, 3aJJaHHBIMU KOOPAMHATAMHU.

DOopMyIBI U BEIYUCIEHHS JUIMHBI BEKTOPA, YIJIa MEKAY BEKTOPAMHU, PACCTOSHUS MEKIY ABYMs TOUKaMHU.
JeiicTBrs Hall BEKTOPAMHU B KOOPJMHATAX U KaK HAITPABIEHHBIX OTPE3KOB PA3JIOKEHHE BEKTOPA HA COCTABIIAIOLINE.
Berancnenue yria Mexy BEKTOpaMH, AJIMHA BEKTOPA.

IIpoexuuu BekTOpa Ha OCh.

Paznen 7.

IIpsimble u
IJIOCKOCTH B
MPOCTPAHCTBe.

Tema 7.1.

Yro H3y4acT CTCPEOMETpH. AXCUOMEI CTCPCOMCTPUHU. CJ'IC[[CTBI/IH 13 aKCUOM CTCPCOMETPUH.




22

OcHOBHBbIE IOHSATHS

CTepeOMeTPHUH.
Tema 7.2. [MapannensHeie U Tepecekarommecs npsmble. CKpeIuBaoNIecs IpsMBbIe.
B3anmnoe
pacnoJiokenue
NpsSMbIX B
NMPOCTPAaHCTBeE.
[IpaxkTryeckoe sausaTHE 1O TeMaM 7.1 u 7.2
Tema 7.3. B3aumHoe pacnonokeHue nOpsMOM W IUIOCKOCTH. [lapamnenbHOCT NOpSAMOHM W IUIOCKOCTH. . [lpu3Hak
MapajuIeIbHOCTH NMPSIMOH U IUIOCKOCTH, YTBEP)KACHHS, HEOOXOJUMEBIE [T PELIeHUs 3a1a4.
IMapannensHoCTH
NPSAMON U
IJIOCKOCTH.
Tema 7.4. B3anMHOe pacnonoxeHue miockocTer. [TapamnensHOCTb MIOCKOCTEN.
MapanaenbHOCTH
ILUIOCKOCTeIA.
IIpaxkTuyeckoe 2ansTHE 1O TeMaM 7.3 u 7.4
Tema 7.5 B3auMHoe pacnonoxkeHue npsaMoi U IockocTy. [lepnenankynspHOCTb NpsMOi U mockocTy. [lepnenaukynsap u
HAKJIOHHAS K IUIOCKOCTH.
IlepnenaukyJasipHocT
b IPAMOIi 1
MJIOCKOCTH.
Tema 7.6 [eprienanuKyIsAp U HAKIOHHAS K TUTOCKOCTH. OTpeiesieHre yrila MeX/Iy MPsIMOi B TUIOCKOCTBIO.

Yroa mexay npsimoi
U IVIOCKOCTHIO.

IIpakTryeckoe 3aHsTHEe 110 TeMaM 7.5 u 7.6

Tema 7.7.

J(ByrpaHHbIe yIibl.

JIByrpannsiii yron. CBoiicTBa U rpagycHas Me€pa ABYTPaHHOIO yria. YTOJ MEXAY MIOCKOCTAMU.

Tema 7.8.

IlepnenauKyasipHOCT
b IBYX IJIOCKOCTEH.

Yron Mexy miaockocTsMu. IleprneHnauKyispHOCTb ABYX IIOCKOCTEN.
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IIpaxTuyeckoe 3ansATHE 1O TeMaM 7.7 1 7.8

Tema 7.9. CumMeTpusi  OTHOCUTENBHO IUIOCKOCTH, MapajieNbHbId  mepeHoc. IlapamiensHoe  MPOEKTHPOBAHUE,
OpPTOTOHANBHOE TPOEKTHPOBAHME, IUIOM[ANh OPTOTOHAJBHBIX NpOeKIuid. M300pakeHHe MPOCTPAHCTBEHHBIX

I'eomeTpuueckue ¢uryp.

npeodpazoBaHus
NPOCTPaHCTBA.

Tema 7.10. Hcnonp3oBaHue NPHOOPETEHHBIX 3HAHWN B MPAKTHUECKOW MEsITElIbHOCTH, PAcO3HABaHHE Ha uepTexax H

MOACIIX TPOCTPAHCTBCHHBIC (bOpMI)I, COOTHOIICHUEC TPEXMCPHBIX 00BEKTOB C UX OIIMCaHUsIMU, I/I306pa)KGHI/I$IMI/I.

Pewenue 3agay. [IpoBeneHue noKa3aTeNbHBIX pacCy>KICHUI B X0O/1€ PELLICHUS 3a1a4.

IIpakTuyeckoe 2ansaTHE 1O TeMaM 7.9 u 7.10

IIpoduabHbie M npodeccHOHATBHO 3HAYMMBbIE 3JIEMEHThI cofiepakaHusi. Vcrmons3oBaTh NPHOOpPETEHHBIE
3HaHMS B NPAKTUYECKOW JESATEIbHOCTH, OMKMCHIBATh B3aUMHOE PACHOJIOKEHHE JIBYX INMPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE, apryMEHTHPOBATh CBOM PAcCyKACHHS 00 3TOM DACIIOJIOKCHUH, aHAIM3UPOBATh B IPOCTEHIINX
CllyyasiX B3aHMMHOE pACIIOJIOKEHHE OOBEKTOB B TPOCTPAHCTBE, PACIIO3HABATh Ha YEPTEkKAaX M MOJEISAX
MPOCTPaHCTBEHHbIE (DOPMBI, COOTHOCUTH TPEXMEPHBIE 00BEKTHI C X OIMHCAHHUAMH, U300paxeHussMu. [IpoBoUThH
JIOKa3aTeJIbHbIE PacCy>KICHHS B X0OJI€ PEIICHHS 3a/1a4.

CamocrosiTesibHAsi padoTa: BBHIIOJHEHUE TOMAIIHUX 33JaHU 10 pazaeny 7

IIpumepHasi TeMATHKA BHEAYAUTOPHOI caMOCTOSITeIbHOH padoThI

©WoOoNoOMLWNE

AKCHOMBI CTEpEOMETPHUH.

BsanmMHoe pacronoxeHne AByX IpSMBIX B IPOCTPAHCTBE.

[TapannensHOCTH IPSAMON U MIIOCKOCTH.

[TapannenbHOCTh MIIOCKOCTEH.

IleprneHANKYIAPHOCTH MPSIMOI U IIOCKOCTH.

[TepnenauKysip 1 HAKJIOHHAS.

Yron Mexy NpsaMOoi U MIIOCKOCTBIO.

I'eomeTprueckue nmpeoOpazoBanus mpocTpaHcTBa: [lapanienbHblil IepeHOC, CUMMETPHS OTHOCUTEINIFHO TIIOCKOCTH.
[TapamnensHoe ITPOEKTUPOBAHUE, OPTOTOHAIBHOE MPOCKTHPOBAHME, IUIOMIAAb OPTOTOHAIBHOM TPOEKIMH, HW300pakeHHe
MIPOCTPAaHCTBEHHBIX (UTYP.

10. JIByrpaHHBIH yTOII.
11. Yron Mexmy IIOCKOCTSMH.
12. TlepneHIUKY/ISIPHOCTD IBYX IUIOCKOCTEH.

24

MHororpaHHUKH U
KpYrJible TeJa.

Paznea 8.
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Tema 8.1 Temo u ero moBepxHOCTh. MHOTOTpaHHBIE yTibl. MHOTOrpaHHUKH. Bepminabl, pedpa, rpaHd MHOTOTPAHHHUKA.
Pa3Beprka. Beimykible MHOrorpaHHHUKH.
MHoOrorpaHHUKH.
Tema 8.2. Omnpenenenue. [Ipsmas u HaknoHHas npusma. [IpaBuibHas nmpuszma. Cummerpus B npuszme. [lapannenenumnes
IpsSMOH , HaKJIOHHBIA. CuMMmeTpus B napantenenunene. Kyo. Cummerpus B kyoe Pemenue 3amaq
IIpusma.
IMapannenenunen.
Ky®o.
[IpaxkTryeckoe sansaTHE 1O TeMaM 8.1 u 8.2
Tema 8.3. [Mupamupa. [IpaBuneHas mupaMuaa. Y cedeHHas nupamuga. CHMMETPHH B IHpaMIIE.
IInpamuna.
Tema 8.4. Terpasap. Ero cBoiicTBa. Pemenue 3anau.
Terpasap.
IIpaxkTudeckoe 2ansTHE 1O TeMaM 8.3 u 8.4
Tema 8.5. ITocTpoenue cedeHmii mapajuienenunena, Npu3Mbl, THpaMuIbl, Kyba. Pacrio3HaBaHne Ha YepTekax W MOJEIIX
MPOCTPAHCTBEHHBIC (POPMBI, COOTHOIICHHE TPEXMEPHBIX 00BEKTOB C UX OMHUCAHUSIMHU, H300PAKCHUIMHU
Ceuenue
napaJieJienumnesna,

Npu3MBbI, Kyoa.

[IpakTryeckoe 2aHsATHE TIO TeMe 8.5

Tema 8.6. Omnpenenenue. Bunabl mpaBUIbHBIX MHOTOrpaHHUKOB. [locTpoenue ceueHuit.
IIpaBuibHbIE
MHOTOTPAHHUKH
Tema 8.7. Hunmuaap u xoHyc. YcedeHHbIH KoHyC. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTH, 0Opa3yromas, pa3BépPTKa.

Hwnaunap n xonyc.

OceBbIe CEUCHUS U CCUCHM, ITapajlJICIbHBIC OCHOBAHUIO. Pemenue 3amauy.

[Ipaktudeckoe ransaTHe 1Mo Temam 8.6 u 8.7

Tema 8.8. [ap u cdepa, ux ceuenus. KacarempHast IIIOCKOCTE K cepe

Iap u cdepa
Tema 8.9. [Tonstue muomaau noBepxHocTH. ILnomaan NoBepXHOCTH MHOTOTPAHHUKOB.
Ilnomann

MOBEPXHOCTH
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MHOTOTrPAaHHHUKOB.
[Ipaktuueckoe ransTHe o TemMam 8.8 u 8.9 2 1
Tema 8.10. [MonsTHe TUTOLIAAM MOBEPXHOCTH LMIUHApA. DOpMyIIbl IUIOMANN NOBEPXHOCTH HmwinHApa. [loHsTHe Tuiomaam 1
MIOBEPXHOCTH KOHyca. DopMyIIBI IIOMAAN ITOBEPXHOCTH KoHYyca PopMyIIb III0MAAN IIOBEPXHOCTH Cepsl.
Ilnomans
TOBEPXHOCTH
IHJTHHIPA.
Konyca.Cdepsi.
Tema 8.11. [TonsiTe o6bema mpocteix Ten. MHTerpanmbHas dopmyna oobema. OO0beM Ky0Oa, mapajulesienuIesa. MPHU3MBL, 1
MTUpaMUIbIL.
O0bem 1 ero
usMmepenusi. O0bem
NPU3MBI U
NHpPaMU/bI.
IIpakTryeckoe 2ansTHe Mo TeMaM 8.10 u 8.11 2
Tema 8.12. ®dopmyiel 00bEMa KOHYCa, IWIHMHAPA, iapa. OObEMBI TOJOOHBIX TEII. 1
O0béMm Tea
BpaleHusl.
[IpaxTrdeckoe ausTHE TIO TeMe 8.12 1
Ipoduabubie u nmpodeccnoHATBHO 3HAYNMBbIE JIEMEHTHI cojep:kaHusi. Vcrmonb3oBaTh NPHOOpETECHHBIE
3HAHHUS B TPAKTUYECKOW JEATENFHOCTH, aHAIM3UPOBATh B MPOCTEHIIMX CiIydasx B3aUMHOE pacIoj0o)KEeHHE
00BEKTOB B NMPOCTPAHCTBE; N300pakaTh OCHOBHBIE MHOTOTPAHHUKH; BBITIONHATH YEPTEKH IO YCIOBUSAM 3a/ad;
CTPOUTHh MPOCTEHINE ceuyeHHs KyOa, NPHU3MBI, NUPaMH[bl; pelIaTh IUIAHUMETPUYECKHEe M MpocTeiime
CTEpEOMETPUYECKHE 3aJadll Ha HaXOXJCHHWE TeOMETPHYECKUX BEIWYMH (JUIMH, YIJIOB, IIomanei, o0beMoB);
UCTIONB30BaTh TPH PEUICHUH CTEPEOMETPUYECKHX 3ahad IJIaHUMETPUYEcKHe (DakThl M METOIbl; IPOBOIUTH
JIOKa3aTeJIbHbIEe PAacCy>KACHHS B X0/I€ PEIICHHS 33/1a4;
UCTIONIB30BaTh MPHOOPETCHHBIC 3HAHKUS W YMECHUS B NMPAKTUYECKON AESATEIBHOCTH U TIOBCEJHEBHON >KU3HU: IS
uccaenoBaHus (MOJICIIMPOBaHKs) HECIIOKHBIX TPAKTUYECKUX CHUTyallMid Ha OCHOBE H3YYEHHBIX (GOopMysa U
CBOHCTB (uryp; BbIUMCIEHHS O0BEMOB W IUIOMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN IPU DPEILICHUH
MPAaKTHYECKHX 33a4, UCIOIb3Ys IPU HEOOXOIUMOCTH CIIPAaBOYHUKHU U BBIYUCIUTENbHBIE YCTPOICTBA.
CaMocTosiTeIbHAsi pab0Ta: BBIIOJTHEHNE JOMAIIHUX 3aaHui 10 pasjeny 8 15 42

I[IpumepHasi TeMaTHKA BHEAyUTOPHON CaMOCTOSITEJIbHOI PadoThI

PazpepTka.

NN

Bepuimnsl, pedpa, rpaHn MHOT'OIPaHHHKA.

MHororpaHHbI€ yIibl.
BBbITyKIIble MHOTOTPaHHHKH.
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Teopema Diinepa.
[Mpusma. Ilpsimast u HaksIoHHas pu3Ma. [IpaBuibHast mpu3ma.

[Mupamuna. [IpaBrnbHas mupamMuaa. Y cedeHHast TUpaMAZA.

5
6.
7. Tapamnenenumen. Ky6.
8
9

Tetpasap.

10. Cummerpuu B KyOe, B mapajuienenure/e, B Ipu3Me 1 MupaMue.
11. Ceuenus Ky0a, IpHU3MBI U THPAMHUIBL.
12 IunwHDp U1 KOHYC.

13 YcedeHHBI KOHYC.

14 OcHoBaHue, BEICOTa, OOKOBas IOBEPXHOCTh, 00pa3yroIas, pa3BepTKa.

15 OceBble ceueHUS U CCUCHMS, ITapaJlJICJIbHbIC OCHOBAHUIO.

16 Iap u cdepa, ux ceuenus. KacaTempHas MIOCKOCTs K chepe.

17 OOBEM U ero u3MepeHue.

18 Huterpanbuas hopmyina oObema.

19 ®opmynsl 00beMa Ky0a, IPSIMOYTOIBHOTO TapajuieNennie  a, TPU3MbL, IUIHHAPA.

20 ®opmymsl 06beMa nupamMuIs 1 KOHyca. PopMyIIbl IOMAAN TOBEPXHOCTEH IMIIMHPA U KOHYCA.

21 ®opmysl o0beMa mapa ¥ IIomanaw cepsbl.

22 TlogoOue Temn.

23 OrtHouleHus TIoLIa el IOBEPXHOCTEH U 00BEMOB MOIOOHBIX TEI.

[IpencraBnenne o MpaBUILHBIX MHOTOTPaHHUKAX (TETpadIp, Ky0, OKTasp, JOAEKadIp U UKOCadIp).

Paznen 9.

Hauana
MaTeMaTHYeCKOro
aHaJIM3a.

Tema 9.1

YuciaoBble
nocJIeA0BaTeILHOCTH

Onpenenenue nocienosateasHocTH. Crioco0sl 3aganus mocieaoBaTeabHocTH. Onpenenenue apu(MeTHIECKOM
nporpeccun. CpoiicTBa apudmMeTHueckor mporpeccun. OnpeneseHne reoMeTpuIecKkoi mporpeccun. CBOHCTBa
reoMeTpuueckoid mporpeccuu. [loHATHE O Tpemene IOCIENOBATEIBHOCTH. BBIUNCICHHE MPEICIOB
mocnenoBarenbHOCTeH.  CyIIecTBOBaHWE Tpelneina MOHOTOHHOM — OTPaHWYCHHOW  IOCIIENOBaTEIEHOCTH.
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CyMMHpOBaHI/IC HOCHGHOB&TCHLHOCTeﬁ. beckoneuno y6I>IBaIOHla$I TeOMETpHUYICCKasd NMporpeccus u €€ Cymma.

Tema 9.2

Hpenen pynkuum.

Ipenen dyukmmu y = f (X) npu x —oo. ['opu3oHTaIbHAS acCHMOTOTA. BeIUncieHue mpeaeaoB (GyHKIUA MpH X
—o0, [Ipenen ¢pyHknuu B Touke. HempepeiBHOCTh QyHKIMH. BepTrukanpHas acuMnToTa. BeUucieHue mpeaenos
(YHKINU B TOUYKE.

[IpaxkTrdeckoe ansaTHE 10 TeMaM 9.1 u 9.2

Tema 9.3.

IIpousBonnas.

[Tpupamenne aprymenra. [Ipupamenne pynknnu. Onpenenenne npou3BogHoi. Popmyitsl udGepeHIpOBaHIS.
Tabnuma npomsBonHbIX. JuddepeHnupoBanne CyMMBI, Mpou3BeAeHus, dactHoro. CioxHas (QyHKOHI U ee
muddepentmpoBanre. Pu3nMueckuii CMBICT NPOU3BONHON. BTopas mpousBomHas M ee (U3MUECKHH CMBICI.
KacarempHass k rpaduky ¢yHknun. I[Ipow3BOAHBIE OCHOBHBIX OJJIEMEHTApHBIX (yHKuWH. [IpumeneHue
MPOU3BONHOW K HCCIEAOBAaHHMIO (YHKIWH W IMOCTpoeHHI0 TpadukoB. [IponmsBomnbie oOpaTHOH (yHKIMHA H
KOMITO3ULIUH (DYHKIIUH.

Tema 9.4.

I'eomerpuyeckuii u
(puznyecknii cMbICIT

FeOMeTpI/I‘{eCKI/Iﬁ n (1)PI3I/I‘IGCKPII>'I CMBICJI ITPOMU3BOJHO. 3&,&3‘11/[, MMPUBOJAANINEC K ITIOHATHIO HpOHBBOHHOﬁ.

NPOU3BOIHOI.
IIpakTrdeckoe 2ansTHE 1O TeMaM 9.3 u 9.4
Tema 9.5. OnpeneneHue ypaBHEHUS KacaTelbHOM K rpaduKy QyHKIMH U YIIIOBOTO KO3 GHUIMEHTa.
YpaBHeHue
KacaTe/IbHOH K
rpaguKy (pyHKIMH.
Tema 9.6. [IpomsBonusie creneHHoW. [loka3zaTenmpHOH, JOTapHPMUIECKOH W TPUTOHOMETPHUICCKUX (OYHKIHA. DOpMYITBI
muddepentmpoBanns. Tabnuua npou3BoaHBIX. BbiBoL (OPMYINBI HAaXOXKAEHHS IPOM3BOJHON CTENEHHOU
IIpounssoansbie ¢ynkyn. [Ipor3BoaHbIE HEKOTOPBIX AJIEMEHTAPHBIX (DYHKIIUH.
3J1eMeHTaPHBIX
(yHxuuii.
[IpakTryeckoe ausTHE IO TeMaM 9.5 1 9.6
Tema 9.7. ®opmynbl  nuddepeHIMpoBaHUS CyMMBI, Pa3HOCTH, MpOW3BelNeHHMs M uacTHoro ¢ynkumit. Tabnuua
NIPOM3BO/IHBIX. BBIBOJ (OpMYIIbl HaXOKAEHHUS NPOM3BOIHOM crerneHHOH ¢(yHKuuu. IIpon3BogHBIE HEKOTOPBIX
IpaBuaa AJIEMEHTAPHBIX (QyHKIH.
aupdepeHIUPOBaHU

b3 |
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Tema 9.8.

JAuddepenuupoBanu
€ CJI0KHOM (PyHKIMH.

Dopmyisl nuddepeHpoBanus cI0KHBIX GYHKIMNA. Penienue ynpaxHeHui.

[Ipaktuueckoe ransTHe o TemMam 9.7 u 9.8

Tema 9.9. [TpumeHeHne TPOM3BOMHON K MCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTb. [IpuMeHeHHe NpOM3BOTHON K
nccien0BaHuio GYHKIMK Ha 3kcTpeMyM. [locTpoenne rpadukoB yHKIHH ¢ UCIIOIH30BAaHUEM ITPOU3BOIHON.
Ilpumenenue
NMPOU3BOIHON K
HCCIIeJ0BAHUIO
Gysxumii u
MOCTPOEHHIO
rpadukoB.
Tema 9.10. OTpiCKaHUe HAaWOONBIIETO W HAWMEHBIIETO 3HAYEHHH HEMPEepHIBHOCTH (YHKIWHW Ha OTpe3Ke. 3ajadu He
OTBICKaHHE HaWOOJIBIINX MM HAaMMEHBLIMX 3HAYEHWH BeMMYHMH. [IprMephl MCIIONb30BaHHS NMPOWU3BOIHOM JUIs
Ipumenenne HAaXO0X/ICHHSI HAWITyUIIeTO PEIICHHS B MPHUKIIATHBIX 3a/1a9ax.
NPOM3BOJHOM K
peleHnio

NMPUKJIATHBIX 321a4.

[MpakTrueckoe ransTue o Temam 9.9 u 9.10

Tema 9.11.

IIpousBoaHkbIe
BTOPOTO0 NMOPSAAKA.

Bropas nponsBogHas, €€ TeOMETPHYSCKUI U PU3NIECKUI CMBICTT.

Tema 9.12.

Haxo:xnenue
CKOPOCTH Ipouecca,
HCIOJIb3YH
NMPOU3BO/IHbIE.

Haxoxnerne CKopoCTH IS Tiporiecca, 3aJaHHOTO (popMyIoi U rpadyuKoM.

[Mpaxrryeckoe ausTre o TemaM 9.11 1 9.12

Hpodm.m,m,le Hu l'[pO(l)eCCl/IOHaJ'IbHO SHAYUMBIC 3JICMEHTDBI COACPKAHUA

Hcnonp3oBaTe MpHOOpETEHHBIE 3HAHUS W yMEHHUS B TPAKTHYCCKON MEATEIFHOCTH M TTOBCEIHEBHOM IKU3HU:
[TocnenoBarensHocTH. CrOCOOBI 3alaHUsl M CBOMCTBA YMCIIOBBIX TOcienoBaTenbHOCTe. [loHATHE O Tpenerne
nocienoBarenbHocTd.  CyllecTBOBaHWME  Mpeleda MOHOTOHHOW — OrpaHMYEHHOH  IOCIeI0BaTEIbHOCTH.
CymMupoBaHHUE MOCeA0BaTeIbHOCTEH. beckoHedHo yObIBaromas reoMeTpruIecKas Iporpeccusi U ee CyMMa.

IIpoduiabHbie 1 NpodecCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTHI COJAep:KaHHsA. HCIIOIb30BaTh HPHOOpPETEHHBIE
3HaHUSI M YMEHHUs B MPAKTUYECKON JeATeJbHOCTM M TOBCEAHEBHOW JKM3HM . HAXOJUTh TIPOU3BOJAHEIC
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3JIEMEHTapHBIX (QyHKINH;

UCIIONIb30BaTh IIPOM3BOJHYIO JUIS H3y4YEHHS CBOMCTB (YHKUMH M TOCTPOEHHS TI'paUKOB; NPHUMEHSITH
MIPOM3BOHYIO [UISl TPOBEACHUS TNPHONIVDKCHHBIX BBIYMCICHHH, pemaTh 3afadd IMPHUKIaJHOTO XapakTepa Ha
HaXOX/IeHHEe HauOOJIBILIEr0 U HAUMEHBILET0 3HAUEHHMS; PEIeHHs] PUKIAJHBIX 33aja4y, B TOM YHCJe COLHaIbHO-
SKOHOMHYECKMX W (PHU3NYECKMX, HAa HAWOOJIbIIME W HAaWMEHbIINE 3HAYCHWsS, Ha HAaXO0XKICHHUE CKOPOCTH H
YCKOPEHHS.

CamocrosiTesibHAasi padoTa: BBHIIOJHEHUE TOMAIIHUX 33JaHUI 10 pa3aeny 9

IIpuMepHas TeMAaTHKA BHeayIUTOPHOIi caMOCTOATEIHHONH PadoThI

©CoNoaMLNE

IlocnenoBarenbHOCTH.

Crioco0bl 3a/1aHUs M CBOMCTBA YHCIIOBBIX IIOCIIEIOBATEILHOCTEH.

ITonsarue o npenene NociaeI0BaTENIBHOCTH.

Cy1mecTBoBaHHE IIpe/iesia MOHOTOHHOW OTPaHUYEHHOM MOCNIeA0BAaTENbHOCTH.

CyMMupoBaHHe TIocleIoBaTeNbHOCTeH. beckonedHo yOpIBaromas reoMeTpruIecKast Iporpeccusi M ee CyMMa.
[TonsiTre 0 HEMPEPBIBHOCTH (QYHKIIHH.

ITpousBonnast. [Tonstre o mpon3BoaHOH QyHKINH, €€ TEOMETPHUECKUI U PU3UIECKUIT CMBICIT.

YpaBHEHHE KacaTebHOU K TpaQuKy GyHKINH.

ITponsBoaHBIE CyMMBI, Pa3HOCTH, IPON3BEACHHS, YaCTHOTO.

lO [Tpou3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYyHKIHUI.
11. [pumeHeHHE MPOU3BOIHOM K HCCIIEA0BAHUIO (PYyHKIINIT U TOCTPOCHUIO IPaQHKOB.
12 TlpousBonHble 00paTHOM HYHKIMU M KOMITO3ULUH (HYHKIHH.

12

34

Pazgen 10

HuTerpan u ero
NpUMeHeHHe.

Tema 10.1.

IlepBooGpa3Has.

Onpenenenne nepsoodpasnoit. Tabnuia nepBooOpaszHbIX. [IpaBria BEIYHCICHNS TIEPBOOOPA3HBIX

[pakrryeckoe ansTre mo Teme 10.1

Tema 10.2.

HnTerpain.

Onpenenenne uaTerpana. CBsa3b MKy HHTETPajoM U epBooOpa3Hoil. [IpaBuiia BEIYHCIIEHHSI HHTETPAJIOB.

IIpakTuyeckoe 2ansTHe o Teme 10.2

Tema 10.3.

OnpeaeneHHbli
unTerpaj. Ilnomans
KPUBOJUHEHHOT

®opmyna HetoTona-JleiiOnmna. Berauciaenne miomnaam KpuBOIHHEHHON TPaIeIHH.
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Tpaneuus 1

HHTerpas.
[Ipaxrryeckoe ansTue mo teme 10.3
Tema 10.4. Brmuncnenne miomaned ¢uryp, orpaHndeHHbIX rpadukamu ¢yHkiuid. Vcmoms3zoBath (opmyny HeroToHa-
JletiOHMIA.
IIpumenenue
HHTerpajia B
reoMeTpUH.
Tema 10.5. Boruncnenue myTu, NpoiIeHHOTo0 TOUYKOH 32 MPOMEKYTOK BPEMEHH.
IIpumenenue

HHTerpaja B (pusuke.

[Ipaxtryeckoe sansaTre no Temam 10.4 u 10.5

IpopunbHble 1 NPOPecCHOHAIBHO 3HAYUMBbIE 3JIeMEHThI COAEPKAHUS.

HCIIOJIB30BAaTh HpI/IO6p€TeHHI)Ie 3HaHUA 1 YMCHUS B HpaKTI/I'-IeCK()ﬁ JACATCIBbHOCTU U IMOBCETHEBHOM JKU3HH,
BBIYHUCIIATH B HpOCTeﬁmHX CIIyJasx IJiomaan U IMyTHU ¢ UCITIOJIB30BAHUEM ONIPEACICHHOTO HHTETPaia.

CamocTosiTesibHAsi padoTa: BBIIOJHEHUE TOMAIIIHUX 3aaHui 1o pasaeny 10
IIpuMepHas TeMaTHKA BHeayAUTOPHOII CAMOCTOSITEJILHON PadoThI

[TepBooOpazHast.

IlonsiTue nunTerpana.

[IpaBuna BerUMCIIEHNS TepBOOOPA3HOIT M MHTETrpaa.

[Tpumenenne popmynsl Hetorona-JleiiOHMTIA.

Beruncienue mepBooOpa3HoOi 11 JaHHOW (YHKIIUH.

Pemenue 3a/1au Ha IPUMEHEHUE HUHTETPajia AJsl BEIYUCICHHS IUIONIAeH TNIOCKUX (UTyp.

SoarwNE

20

Paznmen 11.

Kom0unaropuka.

Tema 11.1 [IpaBuno npousBeneHus. 3agaun Ha MOJCUET YHUCIIA EPECTAHOBOK.

OcHOBHbBIE IOHATHA
KOMOMHATOPUKH.

Tema 11.2. CoenrHEeHHS AIIEMEHTOB. 3a/1a4d Ha MOJICYET YHCIIa pa3MeIIeHUI.

Pasmemenus.

IIpakTudeckoe 2ansTHe o Temam 11.1 1 11.2
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Tema 11.3. CoueTaHue 3JIEMEHTOB M UX CBOMCTBA. 3aJ]a4l Ha MOJICYET YKClia COUeTaHUM.
Coueranmusl.
Tema 11.4.

bunom HeroToHa. O3unakomiieHue ¢ ouHoMmoM HeroToHA.

[Ipaktuueckoe sanstue no remam 11.3 u 11.4

Tema 11.5. O3zHakoMJieHHE ¢ TpeyroiabHuKoM [lackais.
TpeyrojibHuK
IHackaus.
Tema 11.6 Perenne nmpakTryecKkux 3a1a4 ¢ UCIIOIE30BAaHIEM TIOHATHIA U MPABIII KOMOMHATOPHKH.
KoMOuHaTopHbIe
3a1avu.
IIpaxkTuyeckoe 2ansTe o TemaMm 11.5u 11.6 1
IpopunbHble 1 NPOPecCHOHAIBLHO 3HAYUMBbIE 3JIeMEHThI COAEPKAHUS.
WCIIOJIb30BaTh MPUOOPETEHHbIC 3HAHWS W YMEHHUS B NPAKTHYECKOW JESTEIBHOCTH W TOBCEJIHEBHOW >KHU3HH,
pemiate MpocTedInne KOMOMHATOPHBIC 3a/laddl METOAOM Iiepebopa, a TakKe C HCIIOJIb30BAHHEM H3BECTHBIX
hopmy;
IMpodmibHbe 1 MpodecCHOHATBHO-3HAYUMbIE 3JIEMEHTHI CO/ICPKAHUS. HCIONb30BaTh MPUOOPETCHHBIE 3HAHUS U
YMEHUsI B TPaKTHYECKOW JEATENIbHOCTH W TOBCEIHEBHOW IKHM3HH, BBIYMCIATH B TMPOCTEHIINX CIydasx
BEPOSITHOCTH COOBITHI Ha OCHOBE IT0JICUETA YNCIIa HCXO/I0B;
IIpoduabHbie n npodecCHOHAILHO 3HAYMMBbIE 3JIEMEHTHI COAepP:KaHHs. HCIIOIb30BaTh NPUOOpPETEHHbIE
3HAaHUS W YMCHUS B MPAKTUUECKOH NEATETHPHOCTH W TOBCEIHEBHOW KHM3HH, BEIYUCIATH B TMPOCTEHIIX CITydasx
TUIOIIAU ¥ OOBEMBI C HCIIOJIb30BaHUEM OIPEICIIEHHOTO HHTErpaJla.
CamocTosiTeabHast paoTa: BLITOMHEHUE TOMAIIHUX 3aaHui 1o pasaery 11 14

IIpuMepHas TeMaTHKA BHEAyAUTOPHOII CAMOCTOAITEJILHON PadOTHI

OCHOBHBIE IOHATHS] KOMOMHATOPHKH.

3amaun Ha MOJICYET YMCIIA pa3MEIIeHUH, TepeCTaHOBOK, COYCTAHMM.
Pemenue 3aau Ha nepebop BApUAHTOB.

®opmyna buHoMa HeroToHA.

CBoiicTBa OMHOMHMHAIBHBIX KO (DHUIIHEHTOB.

arwdE
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6. Tpeyronpuuk [lackans.

Paszgen 12.

JJIeMeHTbl TeOpHHu
BEPOSATHOCTEH U

MaTeMaTH4ecKoi
CTATHCTHKH.
Tema 12.1. CoObrTust. Bubl coObrTuii. KomOuHAINM COOBITHIA.
CoObITHS.
Tema 12.2. BepositHOCTE coOBITHs. ClIOKEHHE U YMHOXKCHUE BEPOSITHOCTEH.
BepositHocTh
co0bITHS.
[Ipaktrdeckoe ansaTre o TemaM 12.1 u 12.2
Tema 12.3. Craructnueckas oopadorka naHubsix. O0beM m3MmepeHus. [IpeacraBieHne CTaTUCTUUECKHX AAaHHBIX (TaOIMIIBL,
uarpaMMel, Tpadukn). [IpuéMel 3amorHeHus.
CraTucrnyeckue
AaHHBIE.
Tema 12.4. ITonsiTHe reHepaibHOW COBOKYITHOCTH 1 BbIOOpKHU. Cpennee apudmernueckoe. Moaa u MeIuaHa U3MEpEHHsL.
IenTpanbHble
TeHIeHIIUN
[MpakTrueckoe sansTre o Temam 12.3 u 12.4
Tema 12.5. Pa3max Be1O0OpKu. OTKIIOHEHHE OT cpeanero. CpeaHee KBaapaTHOE OTKIIOHeHHE. Pasmax uzmepenws. Jucmepcust.
Mepsi pazépoca
Tema 12.6. Brerancnenne BepositHocTed. Cratmermdeckas oOpa®orka maHHBIX. OObem wu3MmepeHms. [IpencraBieHue
CTaTUCTUYECKHUX JaHHBIX ( TaOnuIpl, AuarpaMmsl, rpadukn). [Ipuémer 3anonHenus. Pelenne npukia HpIx 3a1a4
Pemenue
NMPAKTHYECKHX

3ajaav.
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[IpaxkTrdeckoe sansaTHE 10 TeMaM 12.5 u 12.6 2 1

IpodunbHpie U NpPodeccHOHAIBLHO 3HAYHUMBIE 3JIeMEHTbI COdEPKAHHWS. HCIIOIB30BATh IPHOOPETEHHEIE

3HaHUS ¥ YMEHHUS B IPAKTUUCCKOM JCSITEIBHOCTH U MOBCEIHEBHOM JKU3HHU, PEIIaTh MPOCTEHIITIE KOMOUHATOPHBIC

3a[ja4d METOJIOM Tepedopa, a TAaKXKe C MCIIOIb30BaHUEM H3BECTHBIX (DOPMYIT;

[IpodunbHbie B TPOQPECCHOHATBHO-3HAYMMBIC JIEMEHTBI COJICPKAHMUSA. UCIIOIh30BATh MPHOOPETEHHBIC 3HAHUS U

YMEHHA B TMPAKTUYCCKOH MEATENPHOCTH W TIOBCEIHEBHOW JKU3HH, BBIUHCIATh B MPOCTCHIINX CIyYasx

BEPOSATHOCTH COOBITHIT Ha OCHOBE TI0JICUCTa YHCIIa HCXOIOB;

IIpakTuyeckoe 3aHATHE 0 BCEM TeMaM 1
CamocrosiTesbHAasi padoTa: BHINIOJHEHUE TOMAIIIHUX 33IaHUi 10 pazzeny 12 6 15

IIpumepHasi TeMAaTHKa BHeAyUTOPHOI caMOCTOSITeIbHON padoThI

B oo~

18.
19.

0.
11.
12.
13.
14.
15.
16.
17.

OCHOBHBIE TIOHSTHS] KOMOMHATOPUKH.

3amaun Ha MOJICUET YMCIIa pa3MEIIeHUH, IepeCTaHOBOK, COYETaHHH.

Pemenue 3anau Ha mepeGop BapHaHTOB.

®opmyna 6uHoma HeroToHa.

CBoiicTBa OMHOMHHAIBHBIX KO (HHUIINEHTOB.

Tpeyronsauk [Tackans.

CoObITHE, BEPOSITHOCTH COOBITHS, CJI0KEHHE U YMHOKEHHE BEPOSTHOCTEH.

ITonsTHE O HE3aBUCUMOCTH COOBITHH.

JuckpeTHast cinydaliHasi BeIMYMHA, 3aKOH €€ paclpeieleHusl.

UmncaoBbIe XapaKTePUCTUKA AUCKPETHON CITydaifHON BeMIUHBL. [I0HATHE 0 3aKOHE OOJBITNX YHCEI.
[MpencraBnenne AaHHBIX (TaOJIMIBL, AUArpaMMbl, TpaduKH), reHepalibHas COBOKYITHOCTb. BbIOOpKa, cpenHee apudmeTHdyeckoe,
Me/InaHa.

[MTonsiTre 0 3agadax MaTeMaTHIECKONW CTATHCTHKH.

Penienre npakTHUecKUX 33184 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

IK3aMeH

Bcero:

351

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 CTENEHH, MCIONb3Yys HpU HEOOXOIWMOCTH
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.

TpeboBanus

o0ecIre4yeHNIo0

K MHHUMAJILHOMY MAaTEPUAJIBbHO-TCXHUYECCKOMY

Peanuzanus mporpaMMbl yuyeOHON IUCHMIUIMHBI TpeOyeT Hanmuuusg KaOWMHeTa
MaTeMaTUKH; MacTepCKue, 1abopaTopuu HEe TPEOyIOTCS.

Ne | O6opynoBan | Texnnuecku | YueOHo-HarasiaHble | Cnenuaau3upoBaH
n/ | ue e cpeacTBa | mocoous Hasl medeib
1| 00y4eHuUs

Cron [Ipoekrop,

npernoaaBaTel | skpa,

s, TIOCKR, | hovrGyk

CTOJIbI, CTYJIbSI

3.2 Uudopmannonnoe odbecneyeHue 00yueHust

[Iepeuenn

PCKOMCHAYCMBbIX

y4eOHBIX W3JaHUM, HNuTepreT-pecypcos

JIOTTOJTHUTEIIBHOM JTUTEPATYPhI

n/n

Ne

HanmenoBanue yueOHBIX U3aHUM,
HNHTepHET-pecypCOB, TONOJIHUTEIBHON JIMTEPATYPbI

OcHOBHbIE HICTOYHUKH (He Oosee 3 )

Anumos I1.A.u np. MaremaTnka: anredpa 1 Hayaja MaTeMaTHYeCKOTro

aHanu3a, reoMeTpusi. Anaredpa 1 Hadyajga MaTeMaTH4YeCKOTo aHanu3a (6a30BbIi U
yriryoneHssii ypoBau).10—11 kmacesl. — M., 2014.
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MaremaTuka: anredpa, Hadaja MaTeMaTUYECKOTO aHaJIN3a, FTEOMETPHS .
I'eomerpust,10-11:Yuebnuk/JI.C. Atanacsu.-M.:Ilpocsemenne,2017.-255¢

IlOlIOJIHI/ITe.]'ILHbIe HCTOYHHUKH

Mopakosud A.I'. Marematuka: anreOpa U Havyajga aHaiausa, reomerpus. 10-11-
KJacchl. AnreOpa M Havajia MaTeMatudyeckoro aHaimsa. B 2 4. Y.1. YyeOHuk
JUTSL yJamuxcsi 00mmeo0pa3oBaTebHBIX yupexaeHul (06a30Bbiii ypoBeHb)/A.T.

Mopaxosuy, I1.B. Cemenos.- M.: MHemo3uHa.

2 Marematuka: anredpa u Hadasia aHaimsa, remerpus. 1 0-11-kimaccel. Anrebpa u

Hayajla MaTeMaTH4YecKoro aHanusa. B 2 u. U.2. 3agauHuk uis ydamuxcs
001eo0pa3oBaTeNIbHBIX YUpexaeHuii (0a30Bb1i ypoBeHs)/[A.I'. MopakoBuy u
ap.]; mox pea. A.I'. MopakoBuua.- M.: MaEemo3uHa

11 Ilepuoauyeckue M3IaHus

v HNuTepHeT-pecypcsl

www.fcior.edu.ru

(Mudopmanonsble, TPEeHUPOBOYHBIE U KOHTPOJIbHBIE

00pa3oBaTeNbHBIX PECYPCOB).

maTepuaisl). WWw.school-collection.edu.ru  (Exunast kosutekiuu  mudpOBBIX

V IlepeyeHb MeTOAMYECKHX YKa3aHUI, pa3padoTaHHbIX NIpenojaaBaTesiemM

=

MeToaudeckue yKa3aHus 10 BBIMTOJTHCHUIO MPAKTUIECKUX PaboT

2. Mertoauyeckue pPEKOMCHOaINN 110

COIIPOBOKICHUIO CAMOCTOSTEIBHOU PaOOThI CTYJCHTOB

opraHnu3anuu nu MCTOAUYCCKOMY

4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUTIUHBI

KoHTpons u oIleHKa pe3yJdbTaTOB OCBOEHUS YYEOHOM JUCHUILIAHBI
OCYIIECTBISIETCA MPENOAABATEIEM B MPOLECCE NPOBEACHUS MPAKTHYECKHUX
3aHSATUN, TECTUPOBAHUS, & TAKXKE BBIIIOTHEHUS 00YUYaIOIIMMUCS WHIUBUIYTbHBIX

3aJlaHuN

Pe3yabTaThl 00yueHus

DopMmbI ]|
KOHTPOJIst "
pe3yJabTATOB 00yUYeHMsI

METOAbI
OLIEHKH

JMYHOCTHBIX:
—— c(pOPMUPOBAHHOCTH MPEACTABICHUN O MATEMATHKE
KaK YHUBCPCAJIbHOM A3BIKC HAYKH,

—— INOHMMAaHHEC 3HAYUMOCTHU MAaTEMATUKHU JJIsI HAYYHO-
TEXHUYECKOr0 mporpecca, chopMHPOBAHHOCTh
OTHOILICHUS K MATEMaTHKE KaK K 4aCTH
00111e4eI0OBeUECKOM KYJIbTYPHI;

—— Pa3BUTHUC JIOTUYCCKOI'O MBIIIJICHU,
MPOCTPAHCTBEHHOTO BOOOPaKEHHUSI, AJITOPUTMUUECKON
KYJbTYPbl, KPUTUYHOCTH MBIILICHNS;

OreHka yCTHOTO OTpoca.

OreHka MpoOBEPOYHBIX padoT.
OreHKa pe3ynbTaToB MPaKTUIECKOM
paboTEL.

Onenka
BHEAyAUTOPHOU
paboTEHL.

pe3yJIbTaToB
CaMOCTOSITCIILHOU
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—— OBJIa/ICHUE MAaTEMaTUYECKUMHU 3HaHUSMU U
YMEHUSIMH, HEOOXOIUMBIMH B IOBCEAHEBHON KU3HU;
—— TOTOBHOCTh ¥ CIIOCOOHOCTH K 00pa30BaHHUIO;

—— FOTOBHOCTb U CITIOCOOHOCThH K CAMOCTOSITEIbHON
TBOPYECKON M OTBETCTBEHHOM J1€ATEILHOCTH;

—— FOTOBHOCTb K KOJIJISKTUBHOI paboTe;

—— OTHOILIEHHUE K MPO(ECCHOHAIBHON AEATEIbHOCTU
KaK BO3MOYKHOCTHU y4YacTHs B PELIEHUH JIMYHBIX,
OOLIECTBEHHBIX, FOCY/1aPCTBEHHBIX,
oOLIeHalIMOHAIBHBIX TPOOJIEM;

JIP1 Oco3Haromuii ce0st rpax1aHiHOM U
3AIUTHUKOM BEJIMKOM CTPaHBbI.

JIP2 TlposBisitomnii akTUBHYIO TPaXJaHCKYIO
MO3ULHIO, IEMOHCTPUPYIOLIUI IPUBEP>)KEHHOCTD
IIPUHLIAIIAM YECTHOCTH, NOPSJOUYHOCTH, OTKPBITOCTH,
SKOHOMUYECKU aKTUBHBIN U y4acTBYIOLIUH B
CTYJIEHYECKOM U TEPPUTOPUAIILHOM CaMOYIIPaBJICHUH,
B TOM YHCJIE Ha YCIOBHX 100POBOJIbYECTBA,
IIPOJYKTUBHO B3aUMOJCHCTBYIOIIMI U Y4aCTBYOIINN
B JIESITENIbHOCTH OOIECTBEHHBIX OPraHU3aALUM.

JIP3 CobGuroaroniuii HOpMbI IIPABOTIOPSIIKA,
CIIeIyIOIIMI njeaiaM Ipa)/1aHCKOro oOIIecTBa,
oOecrieueHHs 6e30MacCHOCTH, IPaB U CBOOOJ rpaxiaH
Poccun. JlosuibHBIN K yCTaHOBKAaM U MPOSBIECHUAM
IpeJICTaBUTENEN CyOKyIbTYp, OTIMYAOIINNA UX OT
TPy C J€CTPYKTUBHBIM U JIEBUAHTHBIM IIOBEJICHUEM.
JleMOHCTpHpYIOIUI HENPUATHE U
peIynpexaaoui COMaIbHO ONAaCHOE TIOBEIEHUE
OKPYIKaIOIIHX.

JIP4 TlposBiasitominii ¥ AEMOHCTPUPYIOUINNA YBAXKEHUE
K JIIOJSIM TPY/1a, OCO3HAIOLINI LIEHHOCTb
coOcTBeHHOro Tpyaa. Ctpemsmuiics K
(GopMHPOBAHUIO B CETEBOI CpeJie TMIHOCTHO U
npo¢eCCHOHATBHOTO KOHCTPYKTHBHOTO «ITU(PPOBOTO
cienay.

JIPS JleMOHCTpUPYIOIIMI IPUBEPIKEHHOCTD K POJTHON
KyJIbTyp€e, UCTOPUUECKON MaMSATH Ha OCHOBE JTIOOBH K
Poaune, pogHoMy Hapoly, MaJIOH pPOJUHE, TPUHITHIO
TPAAUIMOHHBIX [IEHHOCTE MHOTIOHAIIMOHAJIBHOTO
Hapona Poccun.

JIP6 IlposiBisromuii yBa)keHHE K JTIOASIM CTapILIEro
MOKOJIEHUS] M1 TOTOBHOCTb K YYaCTHUIO B COLTUAILHOMN
MOJIEPIKKE U BOJIOHTEPCKUX JIBUYKEHUSX.

JIP7 Oco3Haronuii IpuopUTETHYIO IIEHHOCTh
JMYHOCTH YEJIOBEKA; YBaXAIOIINi COOCTBEHHYIO U
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qyKYH0 YHUKAJTbHOCTh B PA3IMYHBIX CUTYAIUAX, BO
Bcex (hopMax M BHIAX ACATEITHHOCTH.

JIP8 [IposiBsromuii ¥ 1eMOHCTPUPYIOLIUHN YBaKEHUE
K [IPEICTaBUTENSIM PA3IUYHbBIX STHOKYJIbTYPHBIX,
COLIMAJIbHBIX, KOH(PECCUOHAIBHBIX U UHBIX TPYIIIL.
CornpuyacTHbI K COXpaHEHUIO, TPEYMHOKEHUIO 1
TPAHCISALUUU KyJIbTYPHBIX TPAIUIUN U LIEGHHOCTEH
MHOTOHAIIMOHAJIIBHOT'O POCCUIICKOr0 rocyjapcTBa.
JIP9 Coburonaronuii ¥ nponarasAupyoImui npaBuia
3I0pOBOTO M 0€30MacCHOT0 00pa3a >KU3HHU, CIIOPTA;
MpeAYNPEKAAFONTNH JIMOO TPEO0ICBAOIITII
3aBHCHMOCTH OT aJIKOT0JIsl, TabakKa, ICUXOaKTUBHBIX
BELIECTB, a3apTHBIX Urp U T.A4. CoxpaHSomuil
MICUXOJIOTUYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO
CJIOKHBIX UJIM CTPEMUTENIBHO MEHSIFOLIUXCSI
CUTyalusiX.

JIP10 3aboTsmmiics o 3a1uTe OKPY>KaoLIe Cpesl,
COOCTBEHHOW U 9y»Oil 0€30ITaCHOCTH, B TOM YHCJIC
undpoBoil.

JIP11 IlposBasitomnii yBaK€HHUE K 3CTETUUECKUM
HEHHOCTSM, 00J1a/1alolUil OCHOBaMH 3CTETHUECKON
KYJbTYpBI.

JIP12 IlpuHumaroninii cemeiiHble IeHHOCTH, TOTOBBII
K CO3/IaHHI0 CEMBbU U BOCITUTAHUIO JIETEH;
JIEMOHCTPHUPYIOLIUN HEMPUSATHE HACUIIUS B CEMbE,
yX0/a OT pOJIUTENBCKOW OTBETCTBEHHOCTH, OTKa3a OT
OTHOIIIEHUW CO CBOMMHU JIEThMH M X (DMHAHCOBOTO
CoJIepKaHusl.

JIP13 JleMOHCTpUpYIOIIHI TOTOBHOCTh U
CIOCOOHOCTH BECTH C APYTUMH JIOABMH, TOCTUTATh B
HEM B3aUMOTNOHMMAaHUsI, HAXOAUTh OOIINE EeTU U
COTPYIHUYATH JUISI UX TOCTHKEHUS B
po(hecCHOHALHON JIEATEIIBHOCTH

JIP14 [IposiBnsromniA CO3HATEIBHOE
OTHOIIEHHE K HEMTPEPHIBHOMY 00Pa30BaAHUIO KaK
YCIIOBUIO yCHEIHOM MpodeccuoHanbHON U
0OIIECTBEHHOM AESITeTbHOCTH

JIP15 [IposBnsromuii rpask1aHCKOE
OTHOIIEHHE K MPOo(ecCHoHaNbHOM eSATEeNbHOCTH KakK
K BO3MOKHOCTH JIMYHOTO YYacTHs B PEILIEHUH
OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX,
oOLIeHaIIMOHAIBHBIX TPOOJIEM

MeTanpeIMeTHbIX:

—— YMEHHUE CAMOCTOSITETILHO OMPEEINIATh LEeIH
JESITEIbBHOCTH U COCTABIISATh TUIaHbI 1€ATEIbHOCTH;
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CaMOCTOATCIIbBHO OCYHICCTBIIATh, KOHTPOJIIMPOBATH U
KOPPEKTUPOBATh ACSITEIBHOCTD; UCTIOIB30BATh BCE
BO3MOJKHBIC PECYPCHI AJI1 JOCTHXKCHUA ITOCTABJICHHBIX
LeJIeN U peaau3alyy IIaHOB JeATEIbHOCTH;
BbIOHMpATh YCHEIIHbIE CTPATETUU B PA3IIUYHBIX
CUTyalusX;

—— YMEHHE NPOAYKTUBHO B3aUMO/IEUCTBOBATH B
MIPOLECCE COBMECTHOM JIEATEIIbHOCTH;

—— BJIaJJICHUC HaBbIKaMH MMO03HABATCIILHOM
JeSITEIbHOCTH, HaBbIKaMU pa3pelieHus npoosem;
--CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY
MIOMCKY METOJ/IOB PELICHUS TPAKTUYECKUX 3a]1a4;

—— FOTOBHOCTb U CITIOCOOHOCThH K CAMOCTOSITEIbHOMN
WH(GOPMaIIMOHHO-TIO3HABATEILHOM 1A TEIbHOCTH;

—— YMEHHUE SICHO, IOTUYHO ¥ TOYHO U3JIarath CBOIO
TOYKY 3pEHUS;

—— BJIaJICHUE HABBIKAMU NTO3HABATEIBbHOU pedrercun;
—— LEJICYCTPEMIICHHOCTh B MIOUCKAX U MPUHATUU
pELICHUH.

npeJIMeTHBIX:
—— c()OPMHUPOBAHHOCTH MIPEACTABICHUN O MAaTEMaTHKE
KaK 4aCTH MHPOBOH KyJIbTYpPbl U MECTE€ MAaTEMAaTHKH B
COBPEMEHHOW TUBUIIN3ALIUM;

—— c(OPMHUPOBAHHOCTD MIPEICTABICHUM O
MaTeMaTHUECKHUX TTOHITHUAX KaK BayKHEHIIINX
MaATEMAaTHUYCCKUX MOJCIIAX, ITIO3BOJISIOININUX OIIMCHIBATH
H U3y4aThb PA3HBIC MPOLCCChI U SABJICHUS,

—— BJIaZICHUE METO/IaMH JJ0Ka3aTeJIbCTB M AITOPUTMOB
pelIeHus;

—— BJIaJICHUE CTaH/IaPTHBIMU IIPUEMaMHU PELICHUs
palMOHATIBHBIX U UPPALMOHAIBHBIX, I0KA3aTENIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEPABEHCTB, UX CUCTEM;

—— c(OpPMHUPOBAHHOCTD MPEACTaBICHUN 00 OCHOBHBIX
MOHSATHUSIX MAaTEeMaTHYECKOTO aHAJIN3a, UCIIOJIb30BaHHE
NOJTYYEHHBIX 3HAHUH [Tl ONMCAHKS U aHAIIN3a
pEaNbHBIX 3aBUCHMOCTEH;

—— BJIaJICHUE OCHOBHBIMU TTOHATHUSIMH O TUIOCKHX U
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (pUrypax;
[IPUMEHEHNE U3YYEHHBIX CBOMCTB F€OMETPUUECKUX
buryp u popmMyIt s pemIeHus: TeOMETPUIECKUX
3a[a4 ¥ 3a/1a4 C IPaKTUIECKUM COJICPKAHUEM;

—— c(OPMUPOBAHHOCTH MPECTABICHHUH O TpoIIeccax
U SBJICHUSX, IMEIOIINX BEPOATHOCTHBIN XapakTep,
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CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX, OCHOBHBIX
MOHATHSAX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEM;
—— BJIaJICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX
KOMITBIOTEPHBIX IPOrPAMM IPH PELICHUU 3a]1a4.

5. METOAUWYECKHUE PEKOMEHJIALIUM 110 PABPABOTKE U
PEAJIM3ALIMN AJAIITUPOBAHHBIX OBPA3OBATEJIBHBIX
ITPOT'PAMM CPEJHET'O IPO®PECCHUOHAJIBHOI'O OBPA30OBAHUA

Oco0eHHOCTH OPraHUu3aUN 00Pa30BaTEIbLHOM 1eATEIbHOCTH ISl JIUIL

C OrpaHNY€HHbIMHA BO3MOKHOCTIAMHU 310POBbSI

Cognepxanue cpemaHero mpogecCHOHAIBLHOIO0 00pa30BaHUS W YCIIOBHS
opraHuzanuu OOy4YeHHs B KOJUIEIDKE OOyYaloIIUXCsl C OTrpaHUYEeHHBIMU
BO3MOKHOCTSIMH  37I0POBbsSI  OIPEIEISIIOTCS  alalTUPOBAHHOM 00pa3oBaTEIbHOMN
nporpaMMoit (Ipu HEOOXOAMMOCTH — HaJUYUU OOYYaIOIIUXCS C OrpaHUYCHHBIMU
BO3MOXHOCTSIMU 37I0pOBbsI), a JUIsl HHBAJIWJIOB TAKXE B COOTBETCTBUU C
WHAUBUYAIbHOM IPOrpaMMON peabMInTallud NHBAJIA/A.

OOyuenue o 00pa3oBaTeIbHON MPOrpaMMe CpeHEro MpodecCHOHaTBEHOTO
oOpa3oBaHug OOYYaIOIIUXCA C OTrPAHUYEHHBIMH BO3MOXHOCTSIMH  37I0POBbS
OCYHIIECTBIISIETCS KOJUIEDKEM C YYETOM OCOOEHHOCTEH MCHX0(pU3UIEeCKOro
Pa3BUTHUSL, UHAUBUYAIbHBIX BO3MOKHOCTEN U COCTOSIHUS 3I0POBbSI TAKUX JIULI.

B kxomnemxe co3nanbl (MpU HEOOXOJUMOCTH — HAJIUMYMHM OOYYAIOIIMXCS C
OTPaHUYCHHBIMH  BO3MOKHOCTSIMH ~ 37I0POBbs)  CIEIUAIBHBIC  YCIOBUSA IS
HOJYYeHUs CpEAHEro Npo(ecCHOHaIbHOTO 00pa3oBaHUs OOYYarOIIUMUCS C
OTrpaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI.

I[lon  cnenuanbHBIMH  YCIOBHSIMH U1 MOJNIYYEHHS  CPEIHErO
npodeccHoHansHOTO  O0pa3oBaHus  OOYyYAlONUMHUCA C  OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbSI MOHMMAIOTCA YCJIOBUSI OOYYEHHUs, BOCIHUTaHUSA U
pPa3BUTHSA TaKUX JIUI, BKJIIOYAIONIME B CE€OSl UCIOIb30BaHUE CIEIHATBHBIX
o0Opa3zoBaTeIbHBIX MPOrPaMM U METOJIOB OOYYEHHUS M BOCIHUTAHUSA, CHEHUATBHBIX
y4eOHUKOB, Y4€OHBIX MOCOOMH W JUJAKTUYECKHX MaTEpPHUaOB, CIEIHAIbHBIX
TEXHUYECKUX  CPEACTB OOy4YeHUsS  KOJUIGKTUBHOTO UM  MHAWBUIYaJbLHOIO
MOJIb30BaHUS, MPEIOCTABICHUE YCIYT aCCUCTEHTa (IMTOMOIITHUKA), OKa3bIBAIOIIETO
00y4YaromumMcsi HEOOXOIUMYI TEXHUYECKYIO TTOMOIIb, TPOBEJCHNE TPYIIIOBLIX U
WHIUBUYAIbHBIX KOPPEKIIMOHHBIX 3aHATHM, OOecnedyeHue A0CTyna B 3AaHHS
KOJUIeJKa W Jpyrue YCIOBHUA, 0€3 KOTOPHIX HEBO3MOXKHO WJIM 3aTPyJIHEHO
OCBO€HHME  00Opa3oBaTeNbHBIX  IPOrpaMM  JUIAM C  OTPAaHUYCHHBIMH
BO3MOXHOCTSIMH 310POBBS.




45

B memsx mocTymHOCTH TONyYEHHS CpelHEro mpodeCCHOHAIBHOTO
oOpa3oBaHug OOyYalOIUMCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU  37I0POBBS
KoJutemka obecreunBaeTcs (MpU HEOOXOAUMOCTH — HAIMYUU OOYYAIONMUXCS C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbsI):

o 1751 00OYYAIOUINXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBS IO CIIYXY
YCIYTH CypIOIEpeBOAYMKAa M oOecredeHue HaJIeKAlMMH 3BYKOBBIMU
CpeAcTBaMU BOCIIPOU3BEACHUS HHPOPMALINH;

o A OOy4aroUIMXCs, HMEIOIIUX HAapyIICHHUS OIMOPHO-JBUTaTEIbHOTO
amrmapara, MaTepualbHO-TEXHUYECKHUE yCIIOBUS o0ecneurBaoT
BO3MOXKHOCTh O€CIIPENSTCTBEHHOI'O JIOCTyna B Yyd4eOHble IOMELICHMUS,
CTOJIOBBIE, TyaJIeTHbIE W JApyTrue IOMELICHHUS KOJUIeIXka, a TakkKe HX
npeObIBaHMs B YKa3aHHBIX MMOMEIICHUAX (HAJIMYKe PACIIUPEHHBIX TBEPHBIX
IPOEMOB U JPYTUX MPUCITOCOOTIEHUI).

OO6pazoBanue 0Oy4arOMIMXCS C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBS
MOXKET OBITh OPraHU30BaHO KaK COBMECTHO C JPYTMMHU OOYYarolMMHUCA, TaK U B
OTJIEIbHBIX Tpynmnax. YHCIEHHOCTh JHI[ C OrPAaHUYEHHBIMH BO3MOKXHOCTSIMHU
3I0pOBbS B YU€OHOU IpyIIle yCTaHABIMBAETCs 10 15 uenoBexk.

C yueroM 0co0bIX MOTpeOHOCTEH OOyYarOMMXCS C OrpaHUYCHHBIMU
BO3MOXHOCTSIMH ~ 37I0pOBbSIl  KOJUIEJPKEM  OOecreyuBaeTcs IpeloCTaBICHHE
y4eOHBIX, TIEKIIMOHHBIX MaTEPHAJIOB B JIEKTPOHHOM BH/IC.

C yderoM 0cCO0OBIX MOTPEOHOCTEH OOYyYAIONUXCS C OTPaHUYCHHBIMH
BO3MOXHOCTSIMHU 3JI0POBBSI B KOJIJIEKE TPEITyCMOTPEHA BO3MOXKHOCTh OOYyUYCHUS
110 WHIUBUIYyaJIbHOMY IIJIAHY.
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