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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma ydeOHOro mnpenmera MaremaTuka NpelHa3HaAYeHa IS
U3Y4YeHUs] MaTeMaTUKU B MpodecCUOHATBHBIX 00pa30BaTENbHBIX  OpraHu3alusX,
peanu3yronmx o0pa3oBaTeIbHyIO MPOrpaMMy CpeIHETo o0IIero o0pa3oBaHus B IIpeenax
OCBOEHHSI OCHOBHOM oOpazoBarenbHOil mporpammbl (OOII) CIIO Ha 06a3e OCHOBHOIO
o011ero 00pa3oBaHus MPH MOATOTOBKE CIIEIUATMCTOB CPETHETO 3BEHA.

Pabouast mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero oo61Iero
o0Opa3oBaHUsl, MPEABABISAEMBIX K CTPYKType, COJEP)KaHUIO U pe3yibTaTaM OCBOCHHS
yueOHoro npeaMera MaremaTtuka, B coorBeTcTBUM ¢ [Ipukazom 29.06.2017 r. Ne 613 «O
BHeceHnn u3MeHeHnii B ®I'OC COOp», ¢ yyetom PekoMmeHpmauuii Mo OpraHu3aluu
MOJIYYCHHST CpeaHero ooOmero oOpa3oBaHHsS B Mpeaeiax OCBOCHHS 00pa30BaTEIbHBIX
nporpaMM CcpeiHero mnpodeccuoHanbHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIETro
obOpazoBanusi, [IpumMepHoOil mporpammbl 00111€00pa30BaTENIbHON yU€OHOM TUCIUTIIMHBI
«MaremaTtuka: anreOpa W Hayaja MaTeMaTHUYECKOro aHanmus3a; [eomeTpus» Juis
npodecCHOHANIbHBIX 00pa30BaTeIbHBIX Opranu3aiui, pekoMeHaoBanHas OI'AY «OUPO»
ot 21.07.2015 r.

Conepxanue pabouedt mporpamMmbl MaremaTtvka HampaBiICHO Ha JOCTHXKEHHE
CIICIYIOIINX LEIICH:

- obecrnieueHue  CPOPMHUPOBAHHOCTU  MPEJCTABICHUHA O  COLUAIIBHBIX,
KyJIbTYPHBIX U HCTOPUUYECKHX (DAKTOpPaX CTAHOBIICHUS MaTeMATHUKH;

- obecrnieueHue CGHOPMUPOBAHHOCTU JIOTMUECKOTO, aJITOPUTMUUYECKOTO U
MaTEMaTHYECKOTO MBIIIICHHUS;

- obecrieueHre CHOPMHUPOBAHHOCTH YMEHHUU MPUMEHSATH MOJYYCHHBIC 3HAHUS
TIPY PEIICHUH Pa3TMYHbBIX 3a/1a9;

- obecnieueHue chOpMUPOBAHHOCTHU TMPEJICTABICHUN O MaTeMaTHKE KaK YacTH
00111e9eI0BeUeCKON KYIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, MO3BOJISFOIIIEM OINUCHIBATH
U U3y4aTh peajbHbIC MPOIECCHI U SIBJICHMUS.



OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

MaremaTuka SBISICTCS (bYHI[aMGHTaJ'II)HBIM y‘I€6HI>IM npecamMeToM CO CIIOKHUBIINMCH
YCTOﬁqHBBIM COACPIKAaHUEM U 06HII/IMI/I Tp€6OBaHI/IﬂMI/I K IIOATOTOBKC 06yqa}onmxc;1.

O6HII/I€ OeJin HM3Y4YCHHUA MATCMATHUKU TPAOAUIHUOHHO PCAINU3YIOTCA B YCTBIPECX
HaIlpaBJICHUAX !

o o01iee mpeacTaBiIeHUe 00 UaesIX U METOJaX MaTeMaTHKU;

o WHTEJUIEKTYaJIbHOE Pa3BUTHUE;

o OBJIaJICHNE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
o BOCITUTATEIBHOE BO3/ICHCTBHE.

W3ydyenne wmareMaTuku Kak MNpoQUILHOTO 00Ie00pa3oBaTeIbHOr0 y4eOHOTo
peaMeTa, YYUTHIBAIOLIETO CHEU(PUKY OCBAWBAEMbIX OOYYAIOMIMMHCS CIIEIHUaIbHOCTEH
CIIO, obecrieunBaeTcs:

L4 BBI60pOM PAa3JINMYHBIX ITOAXO0A0B K BBEACHNIO OCHOBHBIX HOHHTHfI;

L (bOpMI/IpOBaHI/ICM CHCTCMBI y‘{e6HI>IX BaI[aHI/Iﬁ, O6€CH€“IHB&IOIHI/IX
B(b(l)eKTI/IBHOG OCYHICCTBIICHUC BBI6paHHI>IX OCJICBBIX YCTAHOBOK;

L 06OFaIHCHI/IeM CIICKTpa cTujien y‘I€6HOﬁ JCATCIBHOCTH 3a CUCT COIJIaCOBAaHUA

C  BEAYUIMMH  JICSITEIBHOCTHBIMU  XapaKTepUCTHUKaMH  BBIOpaHHOW  mpodeccuu
(crenManbHOCTH).

[IpopunbHas cocTaBisiomas oOTpaxaercss B TpeOOBaHUAX K IMOJATOTOBKE
00yYaroIMXCcs B YaCTH:

o oOllell CHUCTeMBbl 3HAHUW: COJEpKATENbHbICE MPUMEPHl HUCIOJIb30BAHUS
MaTEeMaTUYECKUX UACH U METOJ0B B IPO(ECCHOHATLHOMN IeITeTbHOCTH;

o YMEHUH: pa3iuuue B ypOBHE TPEOOBaHMIM K CIOXHOCTH TPUMEHSIEMbIX
aJITOPUTMOB;

o MPAKTUYECKOTO HCMOJIb30BAHUSI TMPUOOPETEHHBIX 3HAHUW W YMEHHI:
WHJVUBUAYAJILHOTO Y4e€OHOrO OMNbITa B TOCTPOCHUM MAaTEMAaTHYECKUX MOJIEJeH,
BBITIOJTHEHUHU HUCCIIEIOBATEIILCKUX ITPOECKTOB.

Takum oOpaszoM, peanmuzanusi CoAep)KaHUA y4eOHOTO MpeaMeTa OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XaPaKTEPUCTUK YUeOHOU PadOThI, 3aBUCSIIHUX OT
npoduas npodecCHoHATBLHOTO O0pa3oBaHHUsS, IIOJYYCHHUS OIBITa HCIOJIB30BAHHS
MaTeMaTUKH B COJEPKATEIbHBIX M NPO(ECCHOHATBLHO 3HAYMMBIX CHUTYAIUsX 10
CpaBHEHUIO ¢ (POPMATBHO-YPOBHEBBIMH PE3YIbTATUBHBIMU XapAKTEPUCTUKAMU OOyUCHHSI.

Conepxanue y4eOHOTO TpeaMeTra pa3padOTaHO B COOTBETCTBHM C OCHOBHBIMH
COJICPKATEIIbHBIMU JIMHUSIMUA O0yUCHUSI MaTeMaTHKE:

1. anreOpanyeckasi JIMHUS, BKIIOYAIOIIAsl CUCTEMAaTU3alUI0 CBEJICHUN O YuCiax;
M3yYE€HHE HOBBIX M O0O0OIIEHHE paHee M3YyUYCHHBIX orepanuil (BO3BEICHHE B CTEICHb,
W3BJICUCHUE KOpHS, JiorapudMHUpOBaHUE, CHHYC, KOCHHYC, TAHI€HC, KOTAaHIE€HC U
oOpaTHble K HHM); H3yYE€HHE HOBBIX BHJOB YHCIOBBIX BBIpOKECHUH | (HOPMYI;
COBEPIIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BHIUUCIUTEIIBHON KYJIbTYPHI, PACIIUPEHUE
U COBEPIICHCTBOBaHHE aireOpanyecKkoro ammapara, c(HOpMUPOBAHHOTO B OCHOBHOU
IIKOJIE, ¥ €r0 MPUMEHEHUE K PEIICHUIO0 MAaTEMAaTUIECKUX U TPUKIIATHBIX 3a/1a4;

2. TEOPETUKO-(PYHKITMOHAIIbHAST JIMHUS, BKJIIOYAIONIAs CUCTEMATU3AIMIO M
pacImMpeHre CBeIeHWH O (QYHKIHSIX, COBEPIICHCTBOBAHHWE TPAPUUYECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMH HJACSMH W METOJaMH MaTeMaTHYEeCKOTO aHajin3a B 0ObeMe,
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MO3BOJISIIONIEM  HUCCJENOBAaTh dJEMEHTapHble (YHKIMM U peliarh MpocTeuiine
reoMeTrpudeckue, GU3NUecKue 1 Apyrue npuKkiagHbie 3a/1a4u;

3. JVUHUS yYpaBHEHWW W HEPABEHCTB, OCHOBAHHAs HAa TIOCTPOCHUU U
UCCJIEIOBAHUM MaTEeMaTUYeCKUX MOJIeNiel, Mepecekaronascs ¢ anreOpandyeckoil u
TEOPETUKO-(PYHKITMOHAILHON JIMHUSIMHU U BKJIIOUYAIOIIAsl Pa3BUTHUE U COBEPILIEHCTBOBAHUE
TEXHUKU anreOpanvyeckux MpeoOpa3oBaHUil Ui pEIIeHHs] YpaBHEHUW, HEPaBEHCTB U
cucteM; (opMupoBaHHE CHOCOOHOCTH CTPOMTH M  HMCCIENOBaTh  MPOCTEHINNE
MaTeMaTUYECKHEe MOJEIN TpPU PEUICHUH NPUKIATHBIX 3ajad, 3a7ad4 U3 CMEXHBIX U
CIIeMAIBHBIX JUCIHUILINH,

4, reoMeTpuYecKasl JIMHMS, BKJIOUAIONIAs HArJISIAHBIE MPEJCTABICHUS O
MPOCTPAHCTBEHHBIX (HUTypax M H3yYeHHE WX CBOWCTB, (OPMHUPOBAHHE U PAa3BHUTHE
MIPOCTPAHCTBEHHOTO BOOOPAKEHHUS, Pa3BUTHE CIOCOOOB TEOMETPUYCCKUX H3MEPCHUH,
KOOPJAMHATHOTO U BEKTOPHOTO METOJOB ISl PEIICHUS MAaTeMaTUYECKUX W MPUKIATHBIX
3ajad;

5. CTOXACTUYECKas JIMHUS, OCHOBaHHAsl HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH,
NPEACTABICHU O BEPOSATHOCTHO-CTATUCTHUUECKUX 3aKOHOMEPHOCTSAX OKPYXAIOIIETro
MUpa.

B TemarnueckoM IutaHe mporpamMmbl yueOHBIN Marepuai MpeAcTaBieH B (Gopme
YepeyIOIerocs pa3BEePTHIBAHUS OCHOBHBIX COJIEPKATENIbHBIX JUHUHN (aJredpandeckoi,
TEOPETUKO-(PYHKIIMOHATILHOM, YpaBHEHUI 151 HEPABEHCTB, F€OMETPUYECKOM,
CTOXaCTHYECKOM.

N3yuenne yyebHOro mnpeaMera MaremaTuka 3aBepIiacTCs MOJBEACHUEM HTOTOB B
dbopme rK3aMeHa B paMKaxX MPOMEXKYTOUHON aTTeCTalluu 00yUYaroIINXCsl.



MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

B y4eObHOM maHe mporpaMMbl TIOJTOTOBKH CIIEIMATMCTOB CPEIHETO 3BEHAa MECTO
yueOHOoro mpeaMera MaremMaTMKa — B COCTaBe OOMMX YYEOHBIX TPEIMETOB,
dbopmupyeMbIX U3 00s3aTeNbHbIX NpeaMeTHbiX obnacter ®I'OC cpeanero oOuiero
00pa3oBaHUs.

PE3YJBbBTATBHI OCBOEHUSA YYEBHOI'O ITPEJMETA

OcBoenue conepkanus yaeOHoro npeamera MaTematnka o0ecrieuuBaeT TOCTHKEHUE
00y4aromUMUCS CIEIYIOMNUX Pe3yIbTaTOB:

JIUYHOCHIHBIX:
. c(hOpPMHPOBAHHOCTh TPEICTABICHUNA O MaTeMaTHUKE KaK YHUBEPCATHHOM S3BIKE
HAYKH, CPEJICTBE MOJICIIMPOBAHUS SIBIICHUM U MPOLIECCOB, UJIESIX U METOJIaX MATEMATUKH;
. [IOHMMAHHWE 3HAYMMOCTHM MaTEMaTUMKU JUIsI HAYyYHO-TEXHUYECKOIO IIporpecca,

c(OPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKe KaK K YacTH OOIIeYeIOBEUYECKOM
KyJbTypbl Y€pe3 3HAKOMCTBO C MCTOPUEH pa3BUTUS MaTE€MaTUKH, SBOJIOIUEN
MaTeMaTUYeCKHUX UeH;

. pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHOTO  BOOOpaKeHMS,
ANTOPUTMHUYECKON KYJIbTYPhl, KPUTUYHOCTU MBIIIJICHUSI HA YPOBHE, HEOOXOJIUMOM JIJIsi
Oynyiied mpoQecCHOHATILHON NEATeNbHOCTH, Il MPOAOJIKEHUsT oOpa3oBaHUA U
caMo0Opa30BaHMS;

. OBJIaJICHUE MATEMAaTUYECKUMU 3HAHUSAMHU U YMEHUSIMHU, HEOOXOJIUMBIMH B
MOBCEIHEBHOM J>KU3HM, IS OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX JUCIMIUIMH U
JUCHUIUIMH NMPO(ECCUOHANBHOTO IMKIIA, JUIS TOJy4YeHUs o0pa3oBaHusl B 00JacTsIX, HE
TpeOyroUMX yriayoJeHHON MaTeMaTU4eCKON MOATOTOBKH;

. TOTOBHOCTh U CIIOCOOHOCTH K 00Opa3oBaHUIO, B TOM YHUCJIE CaMOOOpa30BaHMIO, Ha
MPOTSDKEHUM BCEH KU3HM, CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK yCIIOBHUIO YCIIEITHOM MPo¢eCcCHOHANIBHON U 00IIIECTBEHHOM A TENbHOCTH;

. TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOMU
NEATEIBbHOCTH;
. TOTOBHOCTh K KOJUIGKTUBHOM pabOTe, COTPYIHHYECTBY CO CBEPCTHHKAMHU B

oOpa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOM, yu4eOHO-UCCIIeI0BATEIHCKON, MPOSKTHON |
APYTUX BUJAX AEATEIbHOCTH,

. OTHOIICHHEC K HpO(l)GCCHOHaHBHOﬁ ACATCIbHOCTH KaK BO3MOKXHOCTH YYaCTHUA B

PECUICHUHN JINYHBIX, O6H.ICCTB€HHBIX, rocyaiapCTBCHHEIX, O6H_I€HaI_II/IOHaJIBHBIX HpO6J’ICM;
Memanpedmemublx:

. YMCEHHUC CaMOCTOATCIIBHO ONPCACIIATL HEIW ACATCIBHOCTHU M COCTABJIATL IIJIAHBI

JNEATEIbHOCTH; CaMOCTOSITEJIBHO OCYIIECTBIISITh, KOHTPOJHUPOBATH M KOPPEKTUPOBATH
NEATEIbHOCTh; UCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHUS TTOCTABICHHBIX
ejaell W pealn3aluu IUIAHOB JICSITENIbHOCTH; BBIOMpATh YCICIIHBIE CTPAaTETHH B
Pa3JIMYHBIX CUTYAIUsX;

. yMEHUE MPOAYKTHUBHO OOINATHCS W B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOU
NeSTETPHOCTH, YYUTHIBATh TMO3WIMU JAPYTHX YYAaCTHUKOB NEATEILHOCTH, d(PPEKTUBHO
pasperiaTh KOH(MIUKTHI;

. BIIaJICHUE HABBIKAMH TIO3HABATEIHHOW, YIEOHO-UCCIEAOBATEILCKON M TTPOSKTHOU
NeSTETPHOCTH, HaBBIKAMH pa3pemIieHuss MPoOJIeM; CIOCOOHOCTh W TOTOBHOCTh K
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CaMOCTOATCIIBHOMY IIOMCKY MCETOAOB PCHICHHA IMIPAKTHYCCKHUX 3aJdad, HIPHUMCHCHHIO
Ppa3INYHBIX MCTOA0B IIO3HAHU S

. I'OTOBHOCTD 141 CITOCOOHOCTh K CaMOCTOSITCJIbHOM I/IH(i)OpMaIII/IOHHO-
II03HABATECIbHOU ACATCIIbHOCTH, BKJIIOYdsd YMCHHC OPHUCHTUPOBATHCA B PA3JIMYHBIX
HCTOYHHNKAX I/IH(i)OpMaHI/II/I, KPUTHYCCKH OLICHHNBATL U MHTCPIIPCTUPOBATH I/IH(i)OpMaHI/II-O,
IMOJIYy4YaCMYIO U3 PA3JIMIHBIX HCTOYHHUKOB,

. BJIAJICHUC SA3BIKOBBIMU CPCACTBAMH. YMCHHC SCHO, JIOTMYHO M TOYHO H3JIaraTb
CBOIO TOYKY 3PCHUA, HCIIOJIb30BaATh dAACKBATHBIC SI3BIKOBLIC CPCIACTBA,
. BJI1aACHUEC HaBbIKaMU MMO3HAaBATEIbHOM pGQ)J'ICKCI/II/I KaK OCO3HaHHuA COBCPIINACMbBIX

JNEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTaTOB U OCHOBAHWMW, IPaHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX TO3HABATENIbHBIX 33/1a4 U CPEJICTB ISl UX JOCTHIKECHHUS;
. LEJIEYCTPEMIIEHHOCTh B IMOUCKAX M MPUHATHHU PELICHHH, COOOPAa3UTEIbHOCTh U
UHTYUIUS,  Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  IPEJICTABICHUN; CIIOCOOHOCTB
BOCIIPUHUMATh KPacoTy ¥ TAPMOHUIO MHPA;

npeomMemHulxX:
. c(OpMUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTUKE KaK YaCTH MUPOBOM KyJbTYpPbI
U MECT€ MaTeMaTHKd B COBPEMEHHOW IMBWJIM3ALMM, CHOCO0AaX OINUCAHUS SIBICHUN
peanbHOr0 MUpPA HA MaTEMAaTHYECKOM SI3BIKE;
. C()OPMUPOBAHHOCTb  MPEACTABICHUM O MaTeMaTHYEeCKHX IOHATHUAX  Kak
BAKHEUIIUX MATEMaTUUYECKUX MOJIENSAX, MO3BOJIAIOMIMX OMUCHIBATh U U3Yy4aTh pPa3HbIC
MpOLIECCHl U SIBJICHUS; IMOHUMAHUE BO3MOYKHOCTH AaKCMOMATHYECKOTO MOCTPOEHUS
MAaTeMaTUYECKUX TEOPUH;

. BJIAICHUC MCTOAAMH OOKA3aTCJIbCTB W aJITOPUTMOB PCUHICHUA, YMCHHC HX
IMPUMCHATDH, IIPOBOAUTHL AOKA3aTCIbHBIC PACCYKACHHUA B XOAC PCUHICHHWA 3a/1a4;
. BJIaACHUC CTaHAaPTHBIMH InmpueMamMu PpEIICHUA pairOHAJIbHBIX 151

MppalMOHAIbHBIX, MOKAa3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; HUCIOJIBL30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM
YUCJIe I [IOUCKA ITyTH PELICHUS U WIUTIOCTPALIMY PELICHNs] YPaBHEHUN U HEPABEHCTB;

. c()OPMUPOBAHHOCTH MpPEACTaBICHU 00 OCHOBHBIX MOHSATUSAX MaTE€MaTH4YECKOTO
aHaJlu3a U WX CBOWCTBAaxX, BJIAJICHME YMEHHEM XapaKTepu30BaTh MOBEACHHUE (DYHKIIHIHA,
VCIIOJIb30BaHUE MTOYYECHHBIX 3HAHUM Il ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;
. BJIAJICHUE OCHOBHBIMM IIOHATHUSAMM O IUIOCKMX M INPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (QUrypax, HMX OCHOBHBIX CBOMCTBaX; C(OPMUPOBAHHOCTb YMEHHS
pacno3HaBaTh TeoMeTpUYecKue (PUrypbl Ha uyepTekax, MOACISIX U B pealbHOM MUDE;
MPUMEHEHUE M3YyYEHHBIX CBOMCTB reoMeTpuueckux ¢Guryp u ¢Gopmyn Uil pelieHus
reOMETPUYECKUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COJCPKAHUEM;

. c(OpPMHPOBAHHOCTh TPEACTABICHUA O TpoLeccax | SBICHUSAX, HMEIOIMIHNX
BEPOSITHOCTHBIM XapaKTEpP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEaIbHOM MUpE,
OCHOBHBIX IIOHATUAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEH; YMEHUM HAaXOAUTh U
OLICHMBAaTh BEPOATHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIINX MPAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XapAKTEPUCTUKU CIIyYalHBbIX BEJINYUH;

. BJIaJICHUE HABBIKAMM HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IIpH
pelleHuy 3aaady.



COIEPKAHHUE YYEBHOI'O IPEJIMETA

BBenenue
MareMatruka B Hayke, TEXHHKE, YKOHOMHKE, WH(OPMAIMOHHBIX TEXHOJOTHUAX U
MpaKTUYECKON JnearenbHOoCTH. Llenm u 3amaym W3ydeHUss MaTeMaTUKU TMPU OCBOCHUU
npodeccuit CI1O u cnenunansuocteit CIIO.

AJIT'EBPA

Pa3BurTne NOHATHUS O YUCTIE

[enbie u panuoHanbHble uwucia. JleiicTBurenbHble uyucna. [lpubnamxeHHbIE
BbIUHCIICHUA. KOMILIEKCHBIE YncCna.

CamocrositebHas padora: [lonrotoButh qoKIaa6l Ha TeMbl: «I unoreza Pumanay,
«Pacnpenenenre npoCTbIX YHUCEID.

KopHu, crenenn u jorapupmsi

Kopuu u crenenn. KopHu HaTypanbHO# CTENEHHU U3 YKCIIA U UX cBOMcTBa. CTeneHn
C palMOHAIBHBIMM TMOKa3zaTeNsiMu, HX cBoWcTBa. CTENeHUu C JEeWCTBUTEIbHBIMU
noka3zarensiMu. CBOKWCTBA CTENEHH C IEUCTBUTEIbHBIM ITOKA3aTEIIEM.

Jlorapudm. Jlorapucbm uncna. OCHOBHOE JIOTapu(PMHUUECKOE  TOXKIECTBO.
JlecsiTnunbie U HaTypasibHbie Jorapudmel. [IpaBuna neiicteuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHMIO.

[IpeoOpazoBanue anreOpanyeckux BolpaxkeHui. [IpeoOpa3zoBaHue palMOHAIBHBIX,
UppaIiOHaIbHBIX CTEIIEHHBIX, MOKA3aTEIIbHBIX U JOTapU(PMUUIECKUX BHIPAKECHUM.

[IpakTrueckue 3aHATHS

Apudmernyueckue NeUCTBUS HaJl YUCIaMH, HAXO0XIECHHUE TTPUOIMKEHHBIX 3HAYCHUI
BEJIMYMH M TOTPEIIHOCTEH BbIYMCICHUN (a0COTIOTHOM W OTHOCUTENIBHOW), CpaBHEHUE
YHCJIOBBIX BBIPAXKEHUU.

Brruncnenue u cpaBHeHHE KOpHEW. BhITOIHEHNE pacyeTOB € paiuKaIaMHu.

Pemenne wuppanuoHanbHbIX ypaBHeHUM. HaxokaeHue 3HAUYEHUN CTEIEHEH C
panmoHaNbHBIMU TIOKa3arensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BBIpaKEHUI,
COZEpKaIlUX CTeNEeHU. PereHne noka3arenbHbIX YPABHEHUH.

Pemenne npukitagupix 3a0a4.

Haxoxnenue 3nauenuii jorapudma mo mpou3BOJIHLHOMY OCHOBaHMIO. [lepexom oT
OJIHOTO  OCHOBaHWUsI K JpyroMmy. Beluucienne U cpaBHeHHE  Jorapu@mos.
JlorapudmupoBaHue U MOTCHIIMPOBAHUE BBIPAKEHUH.

[TpubamKeHHbIe BEHIYUCIICHUS U PEIICHUS MPUKIAIHBIX 3a/1a4.

Peienue norapuMuyeckux ypaBHEHHM.

CamocrositenbHas padora: [logroroButs cooOuieHus Ha Tembl: «I eopr @puaman
bepunapn Pumany, «IIpob6aema Ilyankapey, «Maitkin @puamany, «I'puropuii [lepensmany,
«IIpobnema Kyxkay.

OCHOBbI TPUTOHOMETPUH
OcCHOBHbIE OHATHS TPUTOHOMETPHH
Pannannas mepa yrna. BpamarensHoe aBukenwe. CHHYC, KOCHHYC, TaHT€HC U
KOTAHT'€HC YHUCIIA.
Camocrositesbaasa padora: [loaroroButs coobOmennst Ha TeMmbl: «Maremarrnka B
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Hpesuem Erunre», « [ luBunuszanuu IpeBHOCTI.

OcHOBHbBIE TPUTOHOMETPUYECKHE TOKIECTBA

®opMmynbl TipuBeAeHUs. DopMysbl crnoxeHus. DopMyinbl yABOeHUA. DOpMyIIbI
MOJIOBUHHOTO yTJIa.

[IpeobpazoBanus TPOCTEUIIMX TPUTOHOMETPUUECKUX BhIPaKECHUMN

[IpeoOpazoBanre CyMMbI TPUTOHOMETPHUYECKUX (YHKIMHA B TPOU3BEACHUE U
MPOU3BEICHUS B CyMMy. BbIpakeHWe TPUTOHOMETPHUYECKUX (DYHKIMH Yepe3 TaHTEHC
MTOJIOBUHHOTO apTryMEHTA.

Tpuronomerpuvyeckue ypaBHeHHUs M1 HEPABEHCTBA

[Ipocrenmue TPUTOHOMETPUYECKUE YpaBHECHHSL. [Ipocrenmme
TPUTOHOMETPUYECKUE HEPABEHCTBA.

OOpatHpie TpuroHOMeTprudecKrue (PyHKIMU. APKCUHYC, apKKOCHHYC, apKTAHTEHC.

[IpakTrueckue 3aHATHS

Panuanubiii MeTO1 MI3MEPEHU YIIIOB BPAIIEHUS U CBSI3b C TPAlyCHON MEPOM.

OCHOBHBIE TPHUTOHOMETPUYECKHE TOXISCTBA, (OPMYJIBI CIIOXKEHHUS, YJIBOCHUS,
npeoOpa3oBaHUEe  CyMMbl  TPUTOHOMETPHYECKUX  (GYHKIMH B  IPOM3BEJCHHE,
npeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETpHUECKUX (GYHKIHMM B cymmy. IIpocreiimiue
TPUTOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA.
OOpaTHbIC TpUrOHOMETPUYECKHE (QYHKIIMHU: apKCHHYC, apKKOCHHYC, apKTaHT €HC.

CamocrosiTtesibHasi padora: [loarotoBuTh 10K1a] Ha TeMy: « BaBUIIOHCKas
MaTEMaTHKa.

®YHKIMU, UX CBOMCTBA U TPAOUKHU

Oyukuuu. O06nacTh ONpeAeNeHusT U MHOMKECTBO 3HAueHW; rpadux (yHKIMH,
nocTpoeHue rpadukoB GyHKIUN, 3aJaHHBIX PA3IMYHBIMUA CTIOCOOAMH.

CgoiictBa (pyHKIIUM. MOHOTOHHOCTH, YE€THOCTh, HEUETHOCTb, OrPAHUYCHHOCTD,
nepuoAnYHOCTh. [IpoMexxkyTku Bo3pacTaHUsi UM yObIBaHUS, HAauOOJbIlIEe U HAUMEHbLICE
3Ha4YEeHMs,  TOYKH  JKcTpemyma.  ['paduueckass  unrepmpetanus.  [Ipumeps
(GyHKIIMOHATBHBIX 3aBUCMMOCTEH B peajbHBIX IMpolleccax U sSBICHUsAX. Apudmerndeckue
onmepanuu  Han  QyHkmusMua.  CrnoxHas — Qyskius  (kommosunwmsi). [lonatue o
HENPEPBHIBHOCTH (PYHKIIHH.

O6patubie ¢dyHkiuu. OOIacTh ompeneleHWs W 007acTh 3HAYCHUN OOpaTHOM
¢bynkuuu. ['padux oOpaTHOM QyHKIMY.

Crenennble, MoKa3aTeabHble, TOrapu(pMUUECKUE U TPUTOHOMETpUUECKUE QYHKIUU.

OOpaTHble TPUrOHOMeTPUYECKHEe QyHKIUH

Onpenenenus QPyHKIMMA, UX CBOMCTBA U TpaUKH.

IIpeoOpazoBanus rpaduxoB. [lapasiensHbIi MEPEHOC, CUMMETPHUST OTHOCHUTEIBLHO
ocel KOOpAWHAT W CHUMMETpPUS OTHOCUTEIBHO Hayajga KOOpJAWHAT, CUMMETPHS
OTHOCUTEIFHO MPAMOM y = X, PaCTSKEHHUE U CIKATHUE BJIOJIb OCEH KOOPJIMHAT.

[IpakTrueckue 3aHATHS

[Ipumepsl 3aBUCHMOCTEH MEXKIYy IIEPEMEHHBIMU B peaJbHBIX IMpoleccax U3
cMexXHbIX guctumuinH. Omnpeaenenue Qynkuuit. Iloctpoenune u uTeHue rpadukos
dbynknuii. HccnenoBanne ¢ynkimu. CBoiCTBa JIHHEHHOW, KBaJAPAaTUYHOW, KYCOYHO-
JUHEWHON W JpoOHONIMHeHHON ¢yHkiuil. HempepbiBHBIE W mepuoanyYecKre (PyHKIHU.
CpoiicTBa u rpaduku CHHYyCa, KOCHHYCa, TaHTeHca u KoTaHreHca. OOpatHbie GyHKITUN U
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ux rpaduku. OOpaTHble TpuroHomerpuueckue ¢GyHkiuu. IIpeoOpazoBanus rpaduxa
dbynkuuu. ['apmonnyeckue konedanus. [Ipuknanneie 3agaum.

[lokazaTenbHble, Jorapu@MuUUecKue, TPUTOHOMETPUUYECKUE  YpaBHEHUS U
HEPaBEHCTBA.

CamocrosrTenbHas padora: [loaroroButs cooOuieHust Ha Tembl: «P. JlekapT,
«Marematuka B JI[peBHem Kutaey», «Marematuka B peBHeil [ periuny.

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

[TocnenoBaTeabHOCTH. CriocoOb1 3aJ1aHus " CBOICTBa YHUCJIOBBIX
nocienoBatenbHocTed. IloHdaTne o mnpenene mnociaegoBaTebHOCTUH. CylIECTBOBaHUE
npenesa  MOHOTOHHOM — OTpaHMYEHHOM — mocnenoBarenbHocTH.  CyMMHpoOBaHue
nocyenoBaTeabHOCTe. beckoHeYHO yObIBaroniasi reoMeTpUYecKas IpOrpeccuss U ee
cymMMa.

[IpousBognasi. IlonsTe O ™POU3BOAHONW (YHKIMU, €€ TEOMETPUYECKUH U
dbusznueckuil cmbIci. YpaBHEHHE KacaTelibHOW K rpaduky ¢yHkiuu. [IpousBomaHbie
CyMMBI, Pa3HOCTH, MPOU3BEACHUSA, YacTHblE. [[pOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
dbynkuuii. [IpumMeHneHue mNPOU3BOAHONW K HCCIENOBAHUIO (DYHKIIMH M MOCTPOCHHIO
rpadukoB. [IponsBoaHbIe 00paTHON PYHKIIMU U KOMIO3UIIUU (DYHKIIHH.

[TpumMepbl UCTIOJIB30BaHUS MPOU3BOAHON ISl HAXOKCHUSI HAWIIYYIIIETO PEIICHUS B
NPUKIAJAHBIX 3a7a4ax. Bropas mpousBoaHas, €€ reoMeTpHUeCKUi U (PU3UYECKUN CMBICIL.
HaxoxaeHue ckopocTu Juisl Mpouecca, 3aJaHHOro GopMysion U rpaukom.

[lepBooOpa3zHass u wuHTerpayn. IlIpuMeHEHHE OINpEeNeNeHHOr0 UHTerpaiza s
HaXOXKIEHUsl IUIOWAAN KpuBoiMHEWHOW Tpanenun. dopmyna Herotona—Ileitbnuma.
[IpuMepbl TpuMEHEeHHs UHTErpayia B GU3UKE U T€OMETPHHU.

[IpakTrueckue 3aHATHS

YucnoBasg mOCIEI0BAaTENbHOCTb, CHOCOOBI €€ 3aJaHMsl, BBIYMCICHHS YICHOB
nocienoBatenbHocT.  [lpenen  mocnemoBaTenbHOCTU.  beckoHeuHo — yObIBaromas
reOMETPUYECKasl POrPECCHSI.

[Ipon3BoHAsA: MEXaHUUYECKUN U TEOMETPUUECKUAN CMBICIT ITPOU3BOJHOM.

VYpaBuenue  kacarenpHOM B oOmem  Bume. llpaBmwia u  dopmynsl
muddepeHnpoBanusi, TabnMIla MTPOU3BOMHBIX JJIEMEHTApHBIX (QyHKIud. WcciaenoBanue
GyHKIMM C TIOMOIIBI0 TPOW3BOAHOM. Haxoxmenue HauOONbIIET0, HAMMEHBIIETO
3HAYCHUS U IKCTPEMAIbHBIX 3HAaUCHUHN (DYHKITUU.

Nurerpan u nepBooOpaszHasi. Teopema Herorona—IJleliOnuma. IIpumenenue
WHTETpaja K BHIYUCICHUIO (PM3UYECKUX BEJIMYMH U TUIOMIAJIEH.

CamocrosiTesibHass padora: [loaroToBuUTh JOKJIAAbl U COOOIICHUS HA TEMBI:
«Uctopusi marematukun B Wnugun», «Muguiickuii MatemaTtuk Apuabxata», «AJb-
Xopesmm», «MaremaTtruka UCIaMCKOr0 CpeIHEBEKOBbs», «Mcnamckun maremaruk Hacup
an-/{un at-Tycuy.

YPABHEHUS N HEPABEHCTBA
YpaBHEHUST UM  CHCTEMBl YypaBHEHMH. PanuWoHanbHble, UpPpPALMOHAIBHBIC,
IIOKA3aTeJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUSI U CUCTEMBI.
PaBHOCHMIIBHOCTH ypaBHEHMH, HEPABEHCTB, CUCTEM.
OcCHOBHBIE TIPHEMBI UX PEIICHUS (Pa30KEHUE HA MHOMXUTENIH, BBEJECHUE HOBBIX
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HEU3BECTHBIX, MOJICTAHOBKA, rpaUUeCKUil METO).

Hepagenctaa. PauunonansHeie, UppalOHaJbHBIE, NIOKa3aTeJIbHbIC 17}
TPUTOHOMETPHUUECKHE HEpaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHHUS.

Ncnonbs3oBanre cBOWCTB U rpadukoB GYyHKUUN MPU PEIICHUH YPaBHEHUU U Hepa-
BEHCTB. MeTo uHTepBajoB. M300pakeHne Ha KOOPJAWHATHOM IUIOCKOCTH MHOXECTBA
pELIECHNI YPaBHEHUI U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

[Ipuknanseie 3a0a4n

IIpruMmeHeHne MaTeMaTHYECKUX METOJOB Ul PELIECHUs COAEPKATENbHBIX 3a7a4 W3
pa3nuYHbIX 00JacTel HAYKH U MPAKTHKU.

WNHTtepnperanus pe3ynbTaTa, y4eT pealbHbIX OTPAHUYEHUN.

[IpakTrueckue 3aHATHS

Kopuu ypaBHenuii. PaBHocunbHoCTh ypaBHeHui. [IpeobpazoBanue ypaBHEHHIA.

OcCHOBHBIE PUEMBI PEILICHUS YpaBHEHUI. Perienre cucreM ypaBHEHU.

Ucnionbs3oBanne cBOWMCTB U rpaduKoB (PYHKIUN JUIsl pelIeHUs YpaBHEHUW U
HEPABEHCTB.

CamocrosiTesibHass padora: [loaroroBuTh MOKIaAbl U COOOLICHUS HAa TEMBI:
«Hukomax I'epazckuity, «Jleonapao @udboHaqqm.

KOMBHHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

JJIeMeHTbl KOMOMHATOPUKH

OCHOBHBIE TOHATUS KOMOMHATOPUKH. 3aJauyd Ha MOJACYET YHCa pa3MEICHH,
MEepPEeCTaHOBOK, codyeTaHuid. Pemenue 3amau Ha nepedop BapuanToB. Dopmyna OMHOMA
Hrrotona. CBoiicTBa OMHOMUHANBHBIX KO3 uimenToB. Tpeyronbpuuk [lackans.

JJIeMEHTBI TEOPUH BEPOSATHOCTEM

Co0bITHE, BEpOSITHOCTh COOBITHS, CIIOKEHUE U YMHOKEHUE BeposiTHocTel. [lonsaTue
0 HE3aBUCUMOCTH COObITUH. [lucKpeTHas ciiydaiiHasl BEJIMYMHA, 3aKOH €€ pacipeiesCHuUs.
HucoBble XapaKTEPUCTUKU JUCKPETHOM CIydYalHOW BenW4uHbL. lloHATHME O 3aKoHE
OOJBIINX YUCE.
CamocrosiTtenbHasi padora: [loaroToBuTh A0KIAIEI U cOOOIIEHNsT Ha TeMbl: «[Ibep
depmay, «Anredpa [Ix. Byns u ee npuMeHeHNE B TEOPUU U IPAKTUKE UHPOPMATUKID,
MIOATOTOBUTH KPOCCBOP/BI U TECTHI.

JJIeMeHThl MATEeMATHYECKOM CTATHCTUKH

[IpeacraBnenrie naHHbIX (TaONMIBL, AUarpaMMmbl, rpaduku), TeHepalbHas
COBOKYMHOCTb, BBIOOpKa, cpeaHee apudmernueckoe, Meauana. llonsTthe o 3amavax
MaTEMATHYECKON CTATUCTUKH.

Pemenue npakTuyeckux 3aj1ad ¢ NpUMEHEHUEM BEPOSTHOCTHBIX METOOB.

[IpakTueckue 3aHsaTHS

Uctopus pa3BuTUs KOMOWHATOPUKH, TEOPUU BEPOATHOCTEHM M CTATUCTUKU U HUX
poJib B pa3NMUHBIX  cdepax  YeloBeuecCKoW  Ku3HeaesTenbHOCTU.  [IpaBuia
KoMOuHaTopuku. Pemenne KOMOWHATOpHBIX 3adad. Pa3smemieHusi, CcodYeTaHus U
nepectaHoBku. bunom Herotona u tpeyronsuuk [lackans. [lpuknagseie 3agaun.

Knaccuueckoe ompenerneHne BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpema O
CyMMe BeposiTHOCTEN. Beruncnenne BepositHocten. [Ipuknanusie 3anaun. [IpeacraBienue
YUCIIOBBIX JaHHBIX. [Ipukitannbie 3a1aun.

CamocrostesbHas padora: [loAroToBUTH NMOKIAABI W COOOIICHHWS HA TEMBI:
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«Padasnp Cantu. AduHckas mkonay, «I'peueckas matemaruka. [1maToHOBCKas MIKOJIay,
«EBKINIY.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonoxeHne AByX NpsIMbIX B pocTpaHcTBe. [lapamiensHOCTh npsiMOi
1 miockocTu. [lapamnensHOoCTh IocKocTer. [lepneHInKyaspHOCTh NPAMOMN U TIJIOCKOCTH.
[leprieHIUKYIISIp U HAKJIIOHHAs. YTOJ MEXIy IPSAMOM M IUIOCKOCTBIO. /[ByrpaHHBIN yrod.
Yron Mexay ImI0CKOCTAMHU. 1lepneHauKyIapHOCTD IBYX IIIOCKOCTEN.

I'eomerpuyeckne mpeoOpa3oBaHUs MPOCTPAHCTBA: IMAPAJUIEIBHBIA  MEPEHOC,
CUMMETPHSI OTHOCUTEIBHO INTIOCKOCTH.

[TapamnnenbHoe  mpoektupoBanue.  [liomans  OPTOTOHAIBHOM  MPOEKLHUH.
N300paxeHne mpocTpaHCTBEHHBIX (QUTYD.

CamocrositesibHasi padora: [loAroTOBUTH JIOKJIAJbl U COOOIICHHS HA TEMBI:
«Apxumen», «Anomnonunii lleprckuii», TOArOTOBUTH MPE3EHTALIUH.

MHoOrorpaHHuKH

Bepimunbl, pebpa, rpanu MHororpaHHuka. Pa3BepTka. MHOTOrpaHHbBIE YTJIBL.
Brinykibie MHOTOrpanHuku. Teopema Dinepa.

[Ipusma. Ilpsimas u HaknonHas npusMma. lIpaBunbHas npusma. [lapannenenumnen.
Ky6.

[Inpamuna. [IpaBunpHas nupamuaa. Y ceueHHas nupamMuaa. Terpasap.

Cummetpuu B KyOe, B apajuieJenunesie, B Ipu3Me U MUpaMu/Ie.

Ceuenus ky0a, IpU3MbI U MUPAMUJIBI.

[IpencraBienrie O MNpaBUIBLHBIX MHOTOTPAHHHMKAx (TeTpadape, KybOe, OKTa’ape,
JOICKadIpe U UKOCAdIpe).

Tesa 1 MOBEPXHOCTH BpallleHUA

Hunuuap u koHyc. Y ceueHHblit konyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCT,
oOpa3zyromas, pazBepTrka. OceBble CEUeHUs U CEUEHUs, MapaliebHbIe OCHOBAHUIO.

[ap u cdepa, ux ceuenns. KacarenpHas TNIOCKOCTD K cdepe.

HN3Mmepennsi B reoMeTpuu

O6bem u ero uzmepenue. MaterpansHas ¢hopmysa oobema.

dopMmyibl 00beMa Kyba, MPSIMOYTOJIBLHOTO TapajUieienuneaa, MPUu3Mbl, [MHUJIAHIPA.
®opMyiibl 00beMa NHUPaMUIbl U KoHyca. DOpMyJIbl MIIOMAAU TOBEPXHOCTEH HUIMHAPA U
KoHyca. @opmysibl 00beMa Iapa U miomaau chepsl.

[Tono6ue Ten. OTHOILIEHMS TUIOMIAIEH TOBEPXHOCTEN U 00HEMOB TTOJOOHBIX TE.

CamocrosiTesibHass padora: I[loarotoBuTh 1OKJIaabl M pedepaThl HA TEMY:
«BBenenue BO (paktanb», «PaBHOTpaHHBIA TeTpa’Ap», MOATOTOBUTH KPOCCBOPABI U
TECTHI 10 PA3AENTY.

KoopauHarsl u BeKTOpBI

[IpsmoyrosibHast (nekapToBa) CUCTEMAa KOOPJAMHAT B mpocTpaHcTBe. Dopmyna
PACCTOSIHUS MEXKTYy ABYMsI TOUKaMH. Y paBHEHUS c(Pepbl, IIIOCKOCTH U TPSIMOH.

Bektopel. Monyns Bektopa. PaBeHcTBO BekTOpoB. (CliokKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4KCiO. Pa3iokeHue BEKTOpa MO HAMPABJICHUSIM. YTOJ MEKIY
nBymsi BekTtopamu. [Ipoekums Bexkropa Ha ocb. Koopaunatsl BekTopa. CkansipHOE
IIPOU3BENECHUE BEKTOPOB.
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Hcnonp30oBaHne KOOPAMHAT M BEKTOPOB MPH PEUIEHUM MATEMaTHYECKUX U
MIPUKJIAIHBIX 3a/]a4.

[IpakTueckue 3aHATHS

[Ipr3HaKky B3aMMHOTO PACIOJIOKEHUS MPAMBIX. YTOJI MEXAY MpsAMbIMH. B3aumHoe
pacIoNoKEHUE MPAMBIX U TJIIOCKOCTEN. [lepnieHAnKyIsp 1 HAKJIOHHASA K TUIOCKOCTH. YTOII
MEXIy NOpSAMOM U IUIOCKOCTBIO. Te€opeMbl O B3aUMHOM pAaCIOJI0XKEHUU MPAMOA H
IJIOCKOCTU. Teopema 0 Tpex NMepIeHINKYIIAPaAX.

[Ipr3Haku ¥ CBOMCTBA MAPAIIIENBHBIX U NEPIEHANKYISAPHBIX INIOCKOCTEM.

PaccTostHue OT TOYKH 10 TUIOCKOCTH, OT IPSIMOM 10 INIOCKOCTH, PACCTOSTHUE MEXKY
IJIOCKOCTSIMH, MEXIY CKPEIIUBAIOUIUMUCS MPIMBIMHA, MEXK]TY TPOU3BOJIBHBIMHA (PUTYypaMu
B IIPOCTPAHCTBE.

[TapamienbHOE TNPOEKTUPOBAHME H €ro CBOWCTBA. Teopema 0O IUIOMIAAU
OPTOrOHAJIBHOMN IIPOEKLIAH MHOI'OYT'OJIbHUKA. B3anmuoe PacCIIOJIOKEHHE
IPOCTPAHCTBEHHBIX QUTYD.

Paznuunble BuAbl MHOrOrpaHHUKOB. Mx wu3o0paxenus. CeueHus, pa3BEpTKH
MHOI'OTpaHHHUKOB. Ilnomans mosepxHOCTH. Buabsl cUMMeETpuii B IPOCTPAHCTBE.
CuMMeTpust TeJ BpallleHUsl © MHOTOTpaHHUKOB. Brruucienue miomaaeii 1 00beMoB.

Bexkropel. [lelictBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAUHAT B IIPOCTPAHCTBE.

VYpaBHEHHE OKpYKHOCTH, c(ephl, IMIOCKOCTU. PaccTosHMe MEXIy TOYKaMH.
JlelicTBHS ¢ BEKTOpaMHU, 3aJJaHHBIMU KOOpJAuHaTaMH. CKaIpHOE MPOU3BEACHUE BEKTOPOB.
BektopHoe ypaBHEHME TpSIMOM H IJIOCKOCTH. Mcmonb30BaHWE BEKTOPOB IpH
JI0OKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

CaMmocrosiTe/ibHas padoTa: IOATOTOBUTH KPOCCBOPABI U TECTBHI.

JIns BHEayOUTOPHBIX 3aHATUM CTyJEHTaM HapsAy C peEUIeHWEM 3a1ad |
BBITIOJTHEHNS NPAKTHUYECKUX 3aJaHUM MOXKHO NIPEMJIOKUTH TEMBI HCCIEAOBATEIBCKUX U
pedepaTuBHBIX pabOT, B KOTOPbIX BMECTO CEpHUM OTAENbHBIX MEJIKHX 33]a4 H
YIPaXXHEHUH MpeUIaratoTcsl CIOKETHBIE 3a/JaHus, TpeOyroulue IJIUTENbHONM paboThl B
pamMKax OJHOW MaTeMaTHMYecKodM cuTyallMd. OTH TeMbl MOTYT OBITh  Kak
WHJVMBUAYAJIbHBIMA 3aJaHUSIMH, TaK M TPYIIOBBIMU [JII COBMECTHOTO BBINOJHEHHUS
VCCIICIOBAHMS.

Tembl pedpepaToB (10KJI1a10B)

. HenpepsiBHbIE Ap0oOH.

. [IpuMeHeHre CI0KHBIX MTPOLIEHTOB B 9KOHOMUYECKHUX pacueTax.
. [TapannenbHOE IPOEKTUPOBAHUE.

. Cpennue 3HayeHus: U UX IPUMEHEHUE B CTaTUCTHUKE.

. BekTopHoe 3aaHne npsiMbIX U IJIOCKOCTEN B MPOCTPAHCTBE.
. CrnoxeHre rapMOHUYECKUX KOJICOaHUM.

. ['paduaeckoe pernieHre ypaBHEHUN U HEPABEHCTB.

. [IpaBuibHBIE U MTOTYNPABUIBHBIE MHOTOTPAHHUKH.

. KoHnueckue cedyeHus v uxX NpUMEHEHHE B TEXHUKE.

. [Tonsitue nuddepenimana u ero MPUIOKESHHUS.

. CxeMbl NOBTOPHBIX UCIIBITAHUI bepHyuin.

. HccnenoBanue ypaBHEHNN U HEPABEHCTB € IMAPAMETPOM.
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. Pacnpenenenne npocThIX YKCEN.
. I'unoresa Pumana.

. I'eopr ®punman bepnapa Puman.
. [Tpo6iema Kyka.

. [Tpo6nema Ilyankape.

. Marematnka B IpeBHem Erumnre.

. Marematuka B JlpeBnen I penun.

. I'puropui Ilepenpman.

. BaBunonckas MateMaruka.

. Ncmamcknit matematuk Hacup an-/lun at-Tycn.

. Uctopus matemaruku B Unaum.

. MaremaTuka UCIIaMCKOTO CPEIHEBEKOBBSI.

. Jleonapno ®ubonauyw.

. Anrebpa JIx. Byns u ee npuMeHeHUe B TEOPUU U MPAKTUKE UH(POPMATUKH.
. [Isep Pepma.

. I'peueckas matemaruka. IlnaTroHoBCKas mkoIa.

. Padasnp Cantu. AduHckas mkoa.

. Anonnonwii [leprekuii.

. Apxumes.

. BBenenue Bo gppaxTaisbl.

. Marematuka B lpeBaem Kurae.

. WNuuiickuii Mmatematuk Apuadxara.

. ['eomeTpruueckue aHamoruu

. OxpyxHOCTb U KacarenbHble. Teopema Deitepbaxa

. [Iprumenenue TeopemMsl Jusepa

. Tpucekuus yrna. Teopema Mopnes

. [IpumeHnenue Teopun napkera st J0Ka3aTelIbCTBA CBOMCTB
Y MIPU3HAKOB MapajuiesiorpaMma 1 Tparenuu

. Cdepuueckas reomeTpusi TpeyroJbHHUKa

. HNuBepcus u ee CBOMCTBA.

. [Tpunnun 3anpera Iaymnu.

. [Tapangoxc depmu.

. Benukas teopema @epma.

. O pa3zButuu mateMatuku B XIX cronetun. ['aMuiIbTOH.
. Meron pemienust ypaBuennit Hotorona — Padcona.

. @pakTanbHas TEOPUS IPOCTPAHCTBEHHO-BPEMEHHBIX PA3MEPHOCTEM.
. [Tpunnun Jupuxie.

. BekTopsl.

. H3era-dpynkuus Pumana.

. HccnenoBanue CBOMCTB NPSIMOYTOJIBHOTO TETPA3ApA.

. NuTepnonsunonHbIi MHOTOWIEH Jlarpanxa.

. Hctopust Tpuronomerpuu.

. ConeprxaHne U 3HAYEHNE MAaTEMAaTUYECKOM CUMBOJIMKHU.
. 3amedaTenbHbIE KPUBBIE B MAaTEMATHKE.

. HCTOpI/Iﬂ CTAHOBJICHUS U PA3BUTHUA MATCMATUYICCKOI'O MOJACIUPOBAHHA.
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CumMeTpus OTHOCUTENIBHO OKPYKHOCTH.
I'padwr.

Anrebpa MaTpHIl.

Maremartuku 3m0xu Bo3poxaeHus.

Hwukkoino Tapramnbs.

Jlxeponamo Kapnaso.

®pancya Buer.

Jlyka [Taunomnm.

MarteMaTtnyeckue CyXACHHUS U YMO3AKIIOUEHHS.
OO0 oCHOBaHMSIX TEOPHUH MHOKECTB.
CnyyaitHOCTb B apH(METHKE.

Teopus Pamces.

Jenykuus.

Nuapyknums.

Kozed JIyu Jlarpanx.

Maremaruka JlaBuna ['mib0epTa.

I'paduxk.

Muxaunn BacunbeBru OcTporpaickui.
Hctopus pa3BUTHS KOMIIEKCHBIX YUCET.

3eHOH DnelcKul, ero napajgoKchl U MOHATHS OECKOHEUHOCTH.
Codns BacunweBna KoBaneBckas.

Nurerpan Ilyaccona.

Uctopuueckue cBelieHNs O pa3BUTUU TPUTOHOMETPHH.
Ncuncnenns meronamu Jlarpanxka, Pynre, Kyrra, Hetorona u I'aycca
[IpoOnema uppaloHaIbHBIX YHCEIL.
CrepeomeTpus.

Teopema depma: UCTOPUS U TOKA3ATEIBCTBA.
['eomerpus JlobaueBcKoro.

JIBOMHOW MHTETpaJI B MEXaHUKE U T€OMETPHH.
WNurerpan Ilyaccona.

Marematuka 16 Beka: J10]I1 U OTKPBITHSL.

Ilepeyenb npakTu4eckux pador
[Tpubnmxennsie BerunciaeHus. [lorpemmocty npubanxeHui

Kopnu u crenenn. Mx cBoricTBa

Crenienu ¢ nNeliCTBUTENBHBIMH NOKa3aTesIMU. VX cBOMCTBA
Jlorapudm. JlorapupmMudeckoe TOKIECTBO

KopHu, crenenu u orapudmbl

[lepniennukysnsip v HakJIoHHAsA. CBOMCTBA NEPHEHANKYISIPHOCTH IPSIMOM U

IIJIOCKOCTH
Bexropsl. Koopaunarel. Monynbs BekTopa
KoopannaTel 1 BEKTOPBI

[TocTpoenue u npeodbpazoBanue rpa@uKoOB TPUTOHOMETPUUECKUX HYHKUIUN

®opMyIIbl TOJIOBUHHOTO U ABOMHOTO yTIiia
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11.
12,
13.
14,
15.
16.
17.
18.
19.
20.
21,
22,
23.

[Tpeobpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUN
TpuroHomeTprdecKkue ypaBHEHHU

Tpuronomerpuyeckue npeodpa3oBaHus BIPAKEHUN

DNeMEHTHI MPU3MbI U TUPaMUIbI

MHuororpanauku. [noniaay noBepxHocTeld MHOrOrpaHHUKOB

Tena n noBepxHOCcTH BpauieHus. [nomany moBepxXHOCTEN TEN BpalleHUs
Pemenue 3anau no teme «®opmyna HeroTona-JleitOnuma

[Tnomanu noBepxHocTel Ky0Oa, IpAMOYTOJIbHOTO MapajlielenuIea, IpU3Mbl
[1nomany noBepXHOCTEW HMIMHAPA, KOHYCA, 11apa

PannonanbsHble U MPpAaLIMOHAIBHBIE YPABHEHUS

Pemenue norapudmMuueckux ypaBHEHUN

Pemienne nokasaTenbHbIX YPAaBHEHUN U HEPABEHCTB

YpaBHEHUS U HEPABEHCTBA
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TEMATHYECKOE IINTAHUPOBAHHUE

HpI/I peain3aliini COACPKAHUA y‘{e6HOFO mpcameTa Maremarruka MakcuMajbHas

ydyeOHass Harpyska oOydJarolmuxcs cocTaBisger 287 dYacos:

N3 HHUX ayAuTOpHAasi1

(oOs3aTenbHast) Harpy3ka oOydaroIIMXcs, BKJIOYas NMpakTudyeckue 3anatuss — 191 wac;
BHEAYIUTOPHAsI CAMOCTOSTENIbHAS paboTa cTy1IeHTOB — 96 Jacos.

TemaTrnueckKui nmjiaH

HaumeHoBaHue TeM KosmuyecrBo
4acoB
BCEro TEOpETHYC | MMPpAaKTH4YEC caM. MaKc.
cKHe KHe pad | Harpys

padoTbI Ka
BBeneunne 2 2 2
Tewma 1. Pa3BuTHe mOHATHS O YHCIIC 6 4 2 3 9
Tema 2. Kopnu, crenenu u 24 16 8 12 36
JorapupMbl
Tema 3. IlpsiMble W TUIOCKOCTH B 16 14 2 8 24
IPOCTPAHCTBE
Tema 4. KomOnnaTopuka 4 4 2 6
Tema 5. KoopiMHATBI 1 BEKTOPBI 14 10 4 7 21
Tema 6. OCHOBBI TPUTOHOMETPHUH 26 16 10 13 39
Tema 7. @ynkuuu u rpa@uku 16 16 8 24
Tema 8. MHOTOrpaHHUKUA M KPYTJIbIE 24 14 10 12 36
Tena
Tema 9. Hawama wmaTemaTHueckoro 20 20 10 30
aHam3a
Tema 10 MHTerpan u ero npuMeHeHue 14 12 2 8 22
Tema 11. DnemeHTHI TEOPUH 4 4 2 6
BEPOSATHOCTEW M MATEMATUYECKOU
CTaTHCTHKH
Tema 12. YpaBHeHUs 1 HEpaBEHCTBA 21 13 8 11 32
HTroro 191 145 46 96 287

IIpome:xyTouyHas arrectauus B popme IK3aMeHa
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM JEATEJIbHOCTHU

OBYUYAIOIIIUXCA
Conep:xkanue XapakTepuCTHKAa OCHOBHBIX BU/I0B JAeSITEJIbHOCTH
00y4eHus o0yyarmmxcs (Ha ypoBHe Y4eOHBIX J1eHCTBH)
BBenenne O3HaKOMJICHHE C POJIbI0O MATEMATUKHU B HAYKE, TEXHUKE,

OKOHOMUMKCE, I/IHCI)OpMaHI/IOHHBIX TCXHOJIOTHAX U HpaKTquCKOﬁ
JACATCIBHOCTH. O3HaKOMIJICHHE C oCJAMHU U 3a/la4aMU U3YUYCHUSA
MaTCMAaTUuKH

AJI'EBPA

Pa3zBurune mousatusa o
qucjie

BrinonHenue apumeTnueckux JeMCTBUNA HaJl YUCIIaMH,
coueTasi yCTHbIE U MUCbMEHHBIE IIPUEMBI.

Haxosxienre nmpuOIMKEeHHbBIX 3HAUeHU BEIMYUH U
MOTPEIIHOCTEN BBIYHMCIICHU (A0COMIOTHON U OTHOCUTEIHHOM);
CPaBHEHME YHCIIOBBIX BBIPAKCHUMU.

Haxosxienne omu0oK B MpeoOpa30BaHUSIX U BEIYMCIICHUSX
(OTHOCHUTCS] KO BCEM ITyHKTaM MPOrpaMMbl)

KopHu, crenenu,
JorapugmMbl

O3HaKOMJIEHHE C IOHSATHEM KOPHS N-U CTEIIEHU, CBOMCTBAMH
PaaVKaJIOB U PABUJIaMU CPABHEHUS KOPHEW.
DOopMyIIMPOBAaHKE ONPEAETIEHNS KOPHS U CBOMCTB KOPHEM.
BrrunciieHre U CpaBHEHUE KOPHEH, BBIIIOJIHEHUE IIPUKUIKH
3HaueHus KopHs. [IpeobpazoBaHue YnCIOBBIX U OYKBEHHBIX
BBIPAKCHUM, COAEPKALIUX PATUKAIIBI.

BrinosiHeHNE pacyeToB 1o (popmyrnam, ColepKalumM
paavKalibl, OCYLIECTBIISASI HEOOXOIMMBIE MMOICTAHOBKU U
npeodpazoBanusi. OnpesesnieHne paBHOCUIBHOCTH BBIPQXKEHUN C
panukanamu. Perienue nppanroHaabHbIX YPaBHEHUN.
O3HaKOMJIEHHE C IOHSTUEM CTEIIEHU C IEVCTBUTEIBHBIM
[TOKA3aTEIIEM.

HaxoxneHnue 3HaueHU CTENEHH, HCTIOJIb3Ys IPU
HEO0OXOIUMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucbiBaHUE KOPHA N- CTENEHU B BUJE CTENEHU C IPOOHBIM
okKaszaresieM U Ha00OopOoT.

DopMyIMPOBAHUE CBOMCTB CTENCHEN. BhIUHCIIEHME CTENEHEN C
[PallMOHAJIbHBIM MOKA3aTEJIEM, BBITIOJHEHUE ITPUKUIKU
3HAYCHUS CTEIIEHU, CDABHEHUE CTETICHEN.

[IpeoOpa3oBaHne YMCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
COZEpKaIMX CTENEHU, IPUMEHSIS CBOMCTBA. Pemenune
[IOKA3aTEJIbHBIX YPABHEHUN.

O3HaKOMJIEHHE C MPUMEHEHUEM KOPHEHN U CTENEHel npu
BBIYMCIIEHUN CPEIHUX, IEJICHUHU OTPE3KA B «30JI0TOM CEYEHUN.
Penienne npukIIaaHbIX 38124 Ha CIOKHBIE TPOLEHTHI

IIpeoOpa3zoBanue
ajireOpanvecKux
BbIPasKeHUM

BrinonHeHue npeodpa3oBaHuil BbIpaKEHUN, TPUMEHEHUE
(opMyJ1, CBSI3aHHBIX CO CBOMCTBAMU CTENEHEN U JIOrapu(pMOB.

Ornpenenenre 001aCTH TOMYCTUMBIX 3HAUCHUI
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nmorapu(MHUUecKoro BeipaxkeHus. Perenue sorapudmudeckux
YpPaBHECHUI

OCHOBBI TPUT'TOHOMETPUU

OCHOBHBIC MIOHATHUSA

M3ydenue painaHHOTO METOJAa U3MEPEHUS YTJIOB BPALLICHUS U
WX CBSI3U C rpalyCHON Mepoil. M300paskeHue yriioB BpalieHus
Ha OKPYKHOCTH, COOTHECEHUE BEJINYMHBI yTJIA C €r0
[PACIIOJIOKCHUEM.

DOopMyIIMPOBAHKE ONPEAEIEHUNA TPUTOHOMETPUUECKUX
(YHKIIHI 1S yTJIOB TOBOPOTA M OCTPBIX yTJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA M 00BSICHEHUE X B3aMMOCBS3H

OcHoOBHBIE [IppuMeHEHNE OCHOBHBIX TPUTOHOMETPHUUECKUX TOKIECTB ISt
TPHTOHOMETPHYECKHEBLIUNUCICHUS 3HAUCHUI TPUTOHOMETPUUECKUX PYHKITUHN 110
TOXKIECTBA 0JTHOM M3 HUX

IIpeoGpa3zoBanusi M3ydeHne OCHOBHBIX (POPMYIT TPUTOHOMETPHH: (POPMYJIBI
MPOCTEeHIIUX CJIO’KEHUSI, YIBOCHUS, TPE0oOpa30BaHUSI CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUYECKUX (DYHKIMI B MPOU3BEICHUE U

YEeCKHUX Bl)lpa)KeHl/lﬁ

MPOU3BEJICHUS B CYMMY M IPUMEHEHHE NPU BBIYMCIICHUN
3HAYECHUS TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOIICHUS
ero.

O3HAKOMJIEHHE CO CBOMICTBAMU CUMMETPUU TOUYEK HA
CAMHUYHON OKPYKHOCTH M IPUMEHEHHE UX JJI BBIBOJA
(opMyJ1 IpUBEIEHUS

IIpocreimue Petienue mo ¢popMysiamMm ¥ TPUTOHOMETPUUECKOMY KPYTY

TPUTOHOMETPHUYECKHEIPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM.

YpaBHEHUSA U [IpumMeHeHre 001X METOIOB PEIlICHUs YpaBHEHUN

HEPaBeHCTBA (mpuBeAEHUE K JIMHETHOMY, KBaJIpATHOMY, METO, pPa3J10KECHHS
Ha MHOKUTEJIH, 3aMEHbI IEPEMEHHOMN ) TIPU PEIICHUU
TPUTOHOMETPUYECKUX YPABHCHUN. Y MEHUE OTMEYATh HA KPyre

CHICHHS TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB
ApKCHHYC, O3HaKOMJICHHE C TIOHSITUEM OOPATHBIX TPUTOHOMETPUUECKUX
APKKOCHHYC, (byHKUUH.

APKTAHTCHC YHUCJIa

M3ydeHne onpeneneHuii apKkCuHyca, apKKOCHHYyca,
ApKTaHTeHCa Yrcia, OpMyIHpPOBaHUE UX, U300paKEHUE HA
€IMHUYHON OKPY>KHOCTH, IPUMEHEHUE MPU PEUICHUN
YpPaBHEHUI

®YHKIIMN, X CBOUCTBA Y TPA®UKH

DYyHKIUM.
IHonsTHE O
HeINPepPLIBHOCTH

byHkunmn

O3HAaKOMJICHHE C MMOHSATUEM MTEPEMEHHOM, MpUMepamMu
3aBUCUMOCTEN MEX1y IEPEMEHHBIMH.

O3HaKOMIIEHHE C MOHSATUEM TpaduKa, orpeeeHue
PUHAIJICAKHOCTH TOUKU Tpaduky pyHkuuu. OnpeneneHue no
dbopmyiie npocTeiiel 3aBUCUMOCTH, BUa e Tpaduka.
Bripaxenue no popmysie 01HON epeMEHHOM uepes3 Apyrue.
O3HaKoOMIICHHE ¢ onpenenieHneM GyHKuu, popmyaupoBaHue
ero. Haxoxxaenue obmactu onpenenaeHust 1 00JacTH 3HaU€HU N
byHKIIAN
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CroiicTBa QyHKIIMH.
I'paduueckasn
HHTepNpeTanus.
IMpumepsbi
(GyHKUMOHAIBHBIX
3aBHCUMOCTEN B
peaibHbIX Mpoueccax
U SIBJICHUSAX

O3HakomIIeHHE ¢ TpuMepamMu (YHKIMOHAIBHBIX 3aBUCUMOCTEH
B PEaJIbHBIX MPOLECCAX U3 CMEKHBIX TUCIUIIINH.
O3HaKOMJICHHE C 1I0Ka3aTEJIbHBIMH PACCYXICHUSIMU
HEKOTOPBIX CBOMCTB JTMHEHHON U KBAJIpaTUIHON QYyHKIIUH,
[IPOBEJICHUE UCCIIEA0BAaHUS JTUHEMHOM, KYCOUYHO-JIMHENHON,
NpOOHO-ITMHEHHON U KBaIpaTUYHOW (PYHKIIHN, TOCTPOEHUE MX
rpacdukoB. [Toctpoenue u urenue rpaduKoB GyHKITHIA.
Nccnenoanue GyHKIUH.

CocTtaBieHue BUJ0B (PyHKINN O JaAHHOMY YCJIOBHIO, PEIICHUE
3a/71a4 Ha DKCTPEMYM.

BrinonHenue npeoOpa3oBaHuil rpaduka GyHKIHH

Ooparnbie pyHKUIMHU

N3yuenue noHsATHS 0OpaTHOM (PYHKITUH, ONIpEeICHHE BUIA U
nocTpoeHue rpaduka o0OpaTHON QYHKIIMH, HAXOXK]ICHUE €
oOJnacTu omnpezeneHus u oonactu 3HaueHuil. [I[pumenenue
CBOMCTB (DYHKIIMI MPU UCCIIEAOBAHUY YPAaBHEHUN U PEIICHUN
3a7a4 Ha 3KCTpeMyM. O3HAKOMIIEHHE C IOHSITUEM CIIOKHOM

byHKIIIH

CreneHnble,
NoKa3aTejbHbIe,
JorapupMu4ecKue u
TPUTOHOMETPHYECKHUE
(pyukuuu. O0paTHbIe
TPUTOHOMETPHYECKHUE

bynkumn

Brluucienue 3Ha4eHU GyHKUIUN 110 3HAYEHUIO apTyMEHTA.
OrnpeneneHue MojJ0KeHUsI TOUKU Ha rpaduKe 1o ee
KOOpJIMHATaM U Ha00OPOT.

M crions30BaHre CBOMCTB (DYHKIUH I CpaBHEHUS 3HAUECHHIM
CTeneHel 1 JIorapu@mos.

[TocTpoenue rpaKOB CTEMEHHBIX U JTOTapU(YMUUIECKUX
byHKIIUH.

PereHue nokasareabHbIX U JOrapu(PMUUECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C IOHSITUEM HETPEPHIBHON MEPUOANIECKON
byHkMU, GopMyTUpPOBaHUE CBOMCTB CHHYCA U KOCHHYCA,
MOCTPOEHUE X IPAPUKOB.

O3HaKOMJIEHHE C MOHATUEM FApPMOHUYECKHUX KOJEOAHUM U
pUMEPAMH TAPMOHUYECKUX KOJICOaHU 1711 OMCaHUs
POLIECCOB B (PU3UKE U APYTUX 00JIACTIX 3HAHMUSL.
O3HaKOMJIEHHE C IOHSITUEM Pa3pbIBHOW IMEPUOINYECKON
byHkuuu, GopMyIupoBaHUE CBOMCTB TAHT'€HCA U KOTAHTEHCA,
MOCTPOCHUE UX IPadUKOB.

[IpumeneHre cBONCTB (DYHKIIHI JIJIsi CPAaBHEHUS 3HAUYCHUN
TPUTOHOMETPUUECKUX (QYHKIUH, pelieHus
TPUTOHOMETpHUECKUX ypaBHeHUH. [locTpoenue rpadukon
0OpaTHBIX TPUTOHOMETPUUYECKUX (DYHKIIMIA U OTIPEIeTICHUE TI0
rpaduKaM UX CBOMCTB.

Brinonaenue npeodpazoBaHus rpad@uKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHociienoBaTeILHOCTH

O3HaKOMJICHHE C TOHSATHEM YHCJIIOBOM IIOCJIEA0BATCIIbHOCTH,
crrocodaMu ee 3aJaHus, BBIYUCICHUAMU €€ YJICHOB.

(O3HAKOMJICHHE C TTOHSITHEM npeacia rmocjacaoBaTCJIbHOCTH.
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O3HaKOMJIEHHE C BBIYMCIEHHUEM CYMMbI OECKOHEYHOT'O
YMCJIOBOIO psifia Ha MPUMEPE BbIYUCIECHUS CyMMBbI OECKOHEUHO
yOBIBAIOIIEH reOMETPUUECKON MPOTrPECCUU.

Pelienue 3a1ay Ha MpUMEHEHHE POPMYIIBI CYMMbl OECKOHEYHO
yOBIBaIOIIEH reOMETPUUECKON MPOTrPECCUU

IIpousBoaHasn u ee
NPUMEHEeHHUe

O3HAKOMIIEHHE C MMOHATUEM ITPOU3BOIHOM.

W3ydenne u GopMyJIHpOBaHHUE €€ MEXaHUYECKOTO U
F€OMETPUYECKOTO CMBICIIA, U3YyYEHUE aIrOPUTMA BBIYUCICHUS
MPOM3BOTHON HA PUMEPE BHIYUCICHUSI MTHOBEHHOW CKOPOCTH
1 yrI0BOro K03 dUITMEeHTa KacaTeIbHOM.

CocraBiieHre ypaBHEHHS KacaTeIbHOW B O0ITIEM BHUJIE.

Y cBoeHue mpaBuil U hepeHIIMpoBaHts, TAOTUIIbI
TPOU3BOIHBIX DJIEMEHTAPHBIX QYHKIIHMA, TPUMEHEHUE IS

mud depentpoBanust GyHKIHMM, COCTABICHUS ypaBHEHUS
KacaTeJIbHOM.

3ydyeHne TeopeM O CBS3U CBOWCTB (DYHKLUHU U POU3BOIHOM,
bopMyIMpoBKa UX.

[IpoBeaeHne ¢ TOMOIIBIO MTPOU3BOIHOM UCCIENOBAHUS
byHKIMY, 3aJaHHONU POopMYJIOii.

'Y cTaHOBJIEHUE CBSI3M CBOMCTB (DYHKIIMU U TPOU3BOJIHOM MO UX
rpadukam.

[IprMeHeHre TPON3BOIHOM JUIsl PELICHUS 3a/1a49 Ha
HAX0X/ICHNE HanOOIbIIEero, HANMEHBIIIETO 3HAYCHHS U Ha
HaXO0XJIEHUE YKCTPEMyMa

IlepBooOpa3nasi u
HHTErpaJ

O3HaKOMJICHHE C MTOHSATUEM WHTErpajia U IepBOOOPA3HOM.
M3yuenune mpaBuia BEIYUCICHUS TIEPBOOOPA3ZHON U TEOPEMBI
HrroTona-Jleitoaura.

Perienre 3a1ay Ha CBSI3b MEPBOOOPA3HOIN U €€ TPOU3BOIHOM,
BHIYKCIICHHE TTEPBOOOPA3HON I JaHHOW (PYHKITUY.
Pemenue 3a1a4 Ha NPUMEHEHNE UHTErpaia AJisl BBIYUCICHUS
(bU3UYECKUX BEJIMYMH U TUIOMIAeH

YPABHEHHUSA N HEPABEHCTBA

YpaBHeHus U
CUCTEeMbl YPABHEHHH
HepaBencrBa u
CUCTEMbI HEPABECHCTB
¢ AByMH
nepeMeHHbIMH

O3HaKOMJIEHHE C IPOCTEUIINMH CBEICHUSIMU O KOPHIX
areOpanyeckuxX ypaBHEHUHN, MOHATUSMU UCCIIEOBAHUS
YPAaBHEHUH U CUCTEM YPaBHEHUM.

MN3yuyeHne Teopun paBHOCUIBHOCTH YPABHEHUH U €€
npuMeHeHus. [loBTopenue 3anucu pemenus CTaHIapTHBIX
YpaBHEHUH, IPUEMOB NMPEe0OPa30BaHUS YPABHCHUM IS
CBEJICHUS K CTAHAAPTHOMY YPAaBHEHMIO.

PeleHre palMOHAIBHBIX, UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUM U CUCTEM.

Vcrionb3oBaHre CBOMCTB U IpauKOB (GYHKIMIMA ISl peleHus
ypaBHeHUH. [I0BTOpEHNE OCHOBHBIX PUEMOB PELICHUS CUCTEM.
Peuienue ypaBHEHUI ¢ MPUMEHEHUEM BCEX PUEMOB

(paSJIO}KCHI/IH Ha MHOXXUTCIIN, BBCICHUA HOBBIX HCM3BCCTHBIX,
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MOJCTAaHOBKH, TpapruecKoro MeTo1a).
Pelienre cucteM ypaBHEHHUH C MPUMEHEHUEM Pa3JIMYHBIX
crioco0oB. O3HaKOMIIEHHE ¢ OOLIMMHU BOMTPOCAMHU PEIICHUS
HEPABEHCTB U UCIOJIb30BAHUE CBOMCTB U TpadukoB GyHKIUN
[pU pelICHUU HEPABEHCTB. PerieHne HepaBeHCTB U CUCTEM
HEPABEHCTB C MPUMEHEHHUEM PA3IUYHBIX CIIOCOOOB.
[IpuMeHeHre MaTEMaTHYECKUX METOOB IS PEIICHUS
CoJIepKaTeNbHBIX 3a/1a4 U3 Pa3IUYHbIX 00JIacTeil HAyKU U
npakTuKu. IHTepnpeTrpoBanue pe3yabTaToB ¢ yUeTOM
€aJIbHbIX OTPAHUYEHUN

3JJEMEHTbI KOMBUHATOPUKHA, TEOPUHU BEPOSITHOCTEHN U

CTATUCTHUKH

OcHOBHBIE TOHATHSA
KOMOMHATOPHUKH

M3y4yeHue nmpaBuiia KOMOMHATOPUKHN U IPUMEHEHHE TIPU
pelIeHNN KOMOMHATOPHBIX 33]ad.

PemeHrie KOMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U 1Mo
[IPaBUILYy YMHOKCHHSL.

O3HAKOMJIEHHE C MOHATUAMH KOMOUHATOPUKHU: PAa3MEILICHUSIMH,
COUYETaHUSAMH, IEPECTAHOBKAMU U (POPMYIIaAMH JIJISl UX
BbIuKciieHud. OObsICHEHNE U TPUMEHEHUE (POPMYIT JIJIst
BBIYMCIIEHUS PAa3MELIEHNN, IEPECTAHOBOK U COUYETAHUMN IIPU
[pELIECHNH 3a1a4.

O3nakomiienre ¢ OuHoMoM HbroTOHA M TPEYTrOIbHUKOM
[Tackans. Pemienne npakTudecKux 3a1a4 ¢ UCIOIb30BaHUEM
NOHATUN U MPaBUJ KOMOWHATOPUKHU

JIeMeHThI TEOPUH

M3ydeHue KIIAaCCUYECKOTO ONPEAETICHUS BEPOATHOCTH, CBOMCTB

BEpPOATHOCTEH BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
PaccMmoTpenune nmpuMepoB BBIUNCIICHUS BEPOSITHOCTEM.
Perienve 3a/1ay Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITUI
IIpeacraBiienue O3HaKOMJIEHHE C MPEICTABICHUEM YMCIOBBIX TaHHBIX U UX
AAHHBIX (TA0JMIbI, [XAPAKTEPUCTUKAMH.
AHATrPaMMBblI, PelieHre mpakTUYECKUX 33724 Ha 00pabOTKy YMCIOBBIX
rpagukm) JTAHHBIX, BBIYUCIICHUE UX XapaKTEPUCTUK
I'EOMETPUA
IIpsimbie n DopMyIMpOBKa U IPUBEICHNE T0OKA3aTEIbCTB PU3HAKOB
IVIOCKOCTH B B3aMMHOT'O PACIIOJI0KEHUS MPAMBIX U IIJIOCKOCTEH.
NPOCTPAHCTBE Pacnio3HaBaHue Ha YyepTekKax U MOJEIIAX Pa3JIMYHBIX CIIy4acB

B3aMMHOI'0 PACIIOJI0KEHUS MPAMBIX U IIJIOCKOCTEH,
APIryMEHTHUPOBAHUE CBOUX CYX ICHUN. POPMYyIUPOBAHUE
OTIPEIEIICHNM, MPU3HAKOB U CBOMCTB MapaJJIEIbHbIX U
[EPIEHINKYJIIPHBIX TUIOCKOCTEHN, ABYTPAHHBIX U JIMHENHBIX
YTJIOB.

BrINoHEHNE NOCTPOEHHUS YTJIOB MEXKIY NPSIMBIMU, IPSIMON U
[JIOCKOCTBIO, MEXKAY IUIOCKOCTSIMU IO OMTMCAHUIO U
[PaCIIO3HABAHME UX HA MOJEIAX.

[IprMeHeHne MPU3HAKOB M CBOMCTB PACIIONIOKEHUS IPSIMBIX U
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[JIOCKOCTEH TP PEILIEHUN 3a/1a4.

300paxkeHre Ha PUCYHKaX U KOHCTPYUPOBAaHUE Ha MOJEIISAX
[EPIECHANKYJIIPOB U HAKJIOHHBIX K IJIOCKOCTH, IIPSIMBIX,
[apaJJIeNbHBIX IUIOCKOCTEH, YITIOB MEXKY IPSAMOU U
[UIOCKOCTBIO M1 000CHOBaHHUE ITOCTPOCHMUS.

Pemienue 3a1a4 Ha BBIYMCIIEHUE T€OMETPUYECKUX BEJIMYHH.
OnuceIBaHUE PACCTOSHMS OT TOUKH JI0 INIOCKOCTH, OT MPSAMOI
N0 TUIOCKOCTH, MEXAY INIOCKOCTSIMU, MEXKITY
CKPEUIMBAIOIIUMHUCS MPAMBIMUA, MEXAY MTPOU3BOJIbHBIMH
(urypamu B mpoCTpaHCTBE.

DOpMyYJIMPOBAHNE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
[PAacCTOSIHUAX (TEOPEM CYLIECTBOBAaHHUS, CBOKCTBA).
M300paxkeHre Ha YyepTexRax U MOJEINSIX PaCCTOSIHUS U
000CHOBaHUE CBOMX CyXAeHUNA. OnpeieleHne U BbIUUCICHHE
paccTosiHui B ipocTpaHcTBe. [IpuMenenue popmyn u reopem
[UTAHUMETPHH ISl pELICHUS 3a/1a4.

O3HAKOMIIEHHE C MTOHATUEM NTApAJLIEIBbHOTO IPOEKTUPOBAHUS U
ero ceoictBamu. opMynupoBaHuEe TEOPEMBI O ILIOIIAAN
OPTOrOHAJIBHOM MPOEKIMN MHOTOYTOJIbHUKA.

[IpuMeHeHne Teopuu Juisl 00OCHOBAHMS IOCTPOCHUM U
BBIYMCIIEHUN. APIYyMEHTUPOBAHUE CBOUX CYXKIECHUN O
B3aMMHOM PaCIOJIOKEHUU TPOCTPAHCTBEHHBIX (PUTYp

MHOrorpaHHUKHU

Onuncanue 1 XapakTepUCTUKA Pa3JINYHbIX BUIOB
MHOTOTPAaHHHUKOB, IEPEYUCIIEHUE UX DJIEMEHTOB U CBOVCTB.
M300paxkeHre MHOTOI'PaHHUKOB U BBIIIOJIHEHUE TTOCTPOEHUS Ha
M300paKEHUSIX U MOJIEJIIX MHOTOTPAHHUKOB.
BrruucieHne JIMHENHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpAIUIX, APTYMEHTUPOBAHUE
CBOUX CYXJCHHI. XapaKTepucTuka u n300paxeHUEe CCUCHHUSI,
[Pa3BEPTKU MHOTOTPAHHUKOB, BBIYMCIICHUE TIOIAAEH
[TOBEPXHOCTEM.
[locTpoeHre mpocTeNINX ceueHnid Ky0a, IpU3Mbl, MTUPAMU/IBI.
[IpumeHeHne (HakTOB U CBEICHUM U3 TUIAHUMETPUU.
O3HaKOMJIEHHE C BUJAMU CUMMETPUI B MPOCTPAHCTBE,
bopMyIUpoBaHUE ONPEICTICHUN U CBOMCTB. XapaKTEepUCTUKA
CUMMETPHH TEJ BPAILEHUS U MHOTOTPAHHHUKOB.
[I[pmMeHeHne CBOMCTB CUMMETPUU MPU PELICHUU 3aa4.
Vcrionp3oBanre MPUOOPETEHHBIX 3HAHUM JIJIS1 UCCIICIOBAHUS U
MOJICIIMPOBAHUS HECIIOKHBIX 3a7a4.
M300paxkeHre OCHOBHBIX MHOTOI'PAHHUKOB M BBIIIOJIHEHUE
VICYHKOB I10 YCJIOBUSM 3aJ1a4

Tesia v moBepxHOCTH
BpalleHust

O3HAKOMJICHHE C BUJIaMH TeJl BpaIIeHHs, OPMYIUPOBAHUEC UX
OIPENICIIEHUN U CBOMCTB.
DOpMyITUPOBAHUE TEOPEM O CEUCHUU 11apa IIIOCKOCTHIO U

JI0CKOCTHU, KacaTelbHOH K cepe.
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XapakTepucTuka 1 1300pakeHre TeJl BPallleHUs1, UX Pa3BEPTKH,
CEUYCHUS.

PereHne 3a1a4 Ha NOCTPOCHHUE CEUEHUM, BBIYUCIICHUE JUINH,
[paccTosIHUM, yIJIOB, Iuomaaei. Ilposenenue nokazaTeabHbIX
PacCy’KJICHU IIPU PEILECHNN 3a/1a4.

[IprMeHeHre CBOMCTB CUMMETPHM IIPH PEILICHUH 337a4 Ha Tena
BpAIICHUS, KOMOMHALIMIO TEI.

MN300paxeHre OCHOBHBIX KPYTJIbIX TEJ U BHIIIOJIHEHUE PUCYHKA
10 YCIOBHIO 3a1a4U

HN3mepenus B
reoMeTpuu

O3HAKOMJICHHE C TTOHSATHUSMH ILIOMAIH U 00beMa, aKCHOMaMU
1 CBOMCTBaMH.

Pelienre 3a/1ay Ha BBIYMCIICHUE TUIONIACH TIIOCKUX (QUTYP C
MPUMEHEHUEM COOTBETCTBYIOMHUX (HOPMYT U (HaKTOB U3
iaHuMeTpun. M3ydenue TeopeM o0 BRIYUCICHUH 00BEMOB
IPOCTPAHCTBEHHBIX TEJ, pEIICHUE 33/]]a4 Ha IPUMEHEHUE
dbopmyn BerunciaeHus: 00beMoB. 3yuenue hopmyn ais
BBIYKCIICHUS IJIOIA/IeH TOBEPXHOCTEH MHOTOTPAHHUKOB H TEJ
BpaICHUS.

O3HAKOMJICHHE C METOJIOM BBIYUCIICHUS TUTOIIAIH
MOBEepXHOCTH cepsrl. Pemenne 3a1ay Ha BRIYACTICHUE
MJI0IAIEH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI

Koopaunarel u
BEKTOPBI

O3HaKOMJIEHHE C IOHATUEM BEKTOpa. M3yueHne nekapToBoi
CHUCTEMBI KOOPAUHAT B MIPOCTPAHCTBE, IOCTPOEHUE T10
3aJJaHHBIM KOOPAMHATaM TOYEK U IIJIOCKOCTEH, HAXO0XKICHUE
KOOPAUHAT TOYEK.

Haxosx/ienrne ypaBHEHUI OKPYKHOCTH, C(hepbl, IITOCKOCTH.
BrruncieHnne pacCTOSHUN MEXITY TOUYKaAMH.

M3ydyeHue CBOMCTB BEKTOPHBIX BEJIWYUH, IPABUIl PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUII HAXOXKICHHUS
KOOPAMHAT BEKTOPA B IPOCTPAHCTBE, NPABUJI ACHUCTBHM C
BEKTOPAMH, 38 JaHHBIMA KOOPJANHATAMM.

[IprMeHeEHNE TEOPUH TIPU PELICHUH 3a]1a4 Ha JEUCTBUS C
BEKTOpamu. M3yueHne CKaasspHOTO MPOU3BEAEHUS BEKTOPOB,
BEKTOPHOI'0 YPaBHEHUS MPAMON U IUIOCKOCTU. [Iprumenenue
TEOPUU IIPU PEIICHUU 3a/1a4 Ha JEUCTBUS C BEKTOPaMH,
KOOPAWHATHBIN METOM, IPUMEHEHNE BEKTOPOB Il BBIYUCIICHUS
BEJIMYMH YIJIOB U PacCTOSHUM. O3HAKOMIIEHUE C
NT0Ka3aTEIbCTBAMU TEOPEM CTEPEOMETPUM O B3AUMHOM
[PACIIOJIOKEHUH IIPSIMBIX U INIOCKOCTEN C UCIIOJIb30BAHUEM

BEKTOPOB
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YYEBHO-METOJJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA

Peanuzanus yueGHOTo npeaMera OCyIIECTBISIETCS B!

KaOuner matemaruxu, puzuku Nell

VYyeOHast ayauTopusi Il TPOBEJCHUS Y4YEOHBIX, MPAKTUYECKUX 3aHSATUH, IS
TPYIIOBBIX W WHIWBUAYATbHBIX KOHCYJIBTAIWMM, IJII CAMOCTOSITEIIBHOW pabOThHI, s
TEKYIIET0 KOHTPOJIS U TPOMEKYTOUHOM aTTeCTAINH.

Cron W CTya HOns TpENoAaBaTelisi, CTOJbl U CTYJbs s OOydaroluxcs, J0cKa,
TpuOyHa, MaKeThl MHOTOTPAHHUKOB M TEJI BPAIEHUs, YTOJIbHUK, TPAHCIIOPTHP, TOPTPETHI
YYEHBIX, IUIAKAThl, y4eOHO-METOANIECKUN KOMITIEKC «MaTemMaTHkKa.

MyabTumeauiiHbiil kadunet Ne 30

YyeOHast ayauTopusi i TPOBEACHUS Y4YEOHBIX, MPAKTHUYCCKUX 3aHITHH, IJIS
TEKYIIEro KOHTPOJIA.

Ctonbl ¥ CTYINbs 11 00YYaIOIIUXCsl, CTOJ U CTYJ Jyuisl ipenojaBarensa. Cuctema 87"
ActivBoard 387 Pro Mount DLP nHa pa3aensHoM HacTeHHOM kperuienud, [10 Activinspire
(+ BcTpoeHHBIe KOJOHKK U TpoekTop). HoyrOyk (II9BM hp 650 <C5C49EA#ABC> 13
2328M /4/320/ DVD-RW/WiFi/BT/ Win8Pro/15.672,32 kr) ¢ BBIXOJ0M B ceTh MIHTEpHET
U MIPOTPaMMHBIM oOecrieueHueM: Microsoft Windows 7(Kontpakt
Ne(327100004511000026-45788 ot 06.06.2011), LibreOffice(becriatHoe\cBOOOHO
pacnpoctpansiemoe), Suaekc  bpaysep(OecruiatHoe\CBOOOJIHO — pacmpoCTpaHsIeMOe),
MathCad Edu(mzorosop 06-1113 ot 15.11.2013)

Jladoparopusi uHpoOpMATHKM M  HHPOPMANMOHHBIX  TEXHOJOTHH B
npodeccuoHaNbLHOM AeATeIbHOCTH Ne 25

YyeOHast ayauTopusi IJis TPOBEACHUS Y4YEOHBIX, MPAKTHYCCKUX 3aHITHH, IS
TEKYIIETO KOHTPOJIA.

Cron u kpecino Juisl TpenojaBaTeNs, CTOJBI M Kpecla g o0ydarouumxcs,
nepcoHajabHbie KommbioTepsl ITP Business — 15 mT. ¢ BeIXOAOM B ceTh MHTEepHET M
nporpaMMHbIM oOecrieuennemM: MS Windows 10(kontpakt Nell2 ot 30.07.2015),
1C:IIpeanpusatue 8 (uuen3uoHHsld goroBop 2205 ot 17.06.2015), LibreOffice
(becrutatHoe\cBOOOAHO pacmpocTpansemoe), Sumexc.Bpaysep (GecrmatHoe\cBoOOIHO
pacnpoctpansiemoe), Ham Can 10 (xortpakt NeCCG_BP-542 ot 04.10.2017), GIMP
(6ecrutatHoe\cBOOOMHO — pacrmpoctpansemoe), Inkscape Project(6ecrmatHoe\cBOOOIHO
pacnpoctpansiemoe), CIIC Koucynprant Ilmoc (moroBop 5329-C ot 01.06.2015),
Hanoromiarensimuk  FOJI(6ecmiatHoe\cBOOOIHO pacmpocTpaHsieMoe), DKOHOMUYCCKUH
anamu3 4.0 (moroBop 2007\158 ot 23.10.07), MathCad Edu, Ramus Educational
(becrutatHoe\cBOOOMHO pacmpocTpansiemoe), Bizagi Modeler (6ecmaTHOe\CBOOOIHO
pacnpocTpansiemoe), 7 Zip (6ecriaTHoe\CBOOOIHO pacipOCTPaHIEMOE)

[Tomenienuss kaOWMHETOB MW JIaDOpaTOpUM  YAOBJIETBOPSIOT  TPEOOBAHUSIM
CaHUTapHO-3MUICMHOJIOTHYCCKHX TpaBwiI U HopMaTuBOB (CanlluH 2.4.2 Ne 178-02).
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JUTEPATYPA
Juist 00y4yaromuxcs

OcHoBHbIe ucTOYHUKH (ON):

1. bammakoB, M.U., Marematuka : yueOnuk / M.M. bammakoB. — Mockga :
KuoPyc, 2022. — 394 C. — ISBN 978-5-406-09589-8. —
URL:https://book.ru/book/943210 . — TeKcT : 3IeKTPOHHBIH. .

2. boromomoB, H.B. Teomerpus: yueOHOe TmocoOWe [JII  CPEIHETO
npodeccuonansHoro obpaszoBanusi/ H. B. boromonoB. — Mocka : HW3gaTenbcTBO
FOpaiit, 2022. — 108 c. — (IIpodeccnonanpaoe obpazoBanme). — ISBN 978-5-534-
09528-9. — Texkct : anmexkTponHbIi // O0pa3oBatenpHas 1iargopma HOpait [caldT]. —
URL.: https://urait.ru/bcode/489978.

3. I'yceBa, H.W., COopHuk 3amay mo reoMeTpuu B 2-x yacTax. Yacte 1 : yuebHOE
nocobue / H.U. I'yceBa, H.C. lenucosa, O.FO. Tecnss. — Mocksa : KaoPyc, 2021. — 527
c. — ISBN 978-5-406-05196-2. — URL:https://book.ru/book/938044— Tekcr
AJIEKTPOHHBIM.

JonosanurenbHbie ucTounukn (AN):

1. Jamuurep, B. A. Teomerpusi: crepeomMeTpuuecKHe 3ajaud Ha MOCTPOEHUE :
ydueOHOoe mocobue st cpeaHero npodeccuonanbHoro oopazoBanus / B. A. Jlanunrep. —
2-¢ m3a.— Mocksa : M3gatensctBo Opaiit, 2022. — 189 ¢c. — (IIpodeccrnonanbprOe
obpaszoBanme). —  ISBN 978-5-534-05735-5. —  Tekcr :  2IeKTpOHHBIA  //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/493214 .

2. Pe3nnuenko, C. B. AHanuTuueckas reoMeTpusi B IpuMepax W 3aaadax B 2 Y.
Yacth 2 : y4eOHMK W TPAKTUKyM JUIS CPEIHEro MpodeCCHOHAIBLHOTO 0oOpa3oBaHUs /
C. B. Pe3anuenko. — 2-e u3., uctp. u gorn. — Mocksa : MzmarenscTBo FOpaiit, 2022, —
288 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02941-3. — Tekcr
anekTpoHHbii  //  OOpasoBarenbHas miarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/497746

3. [lpaktukym mo aucruiuimHe Marematuka : y4e0. mocoOue MO BBHITIOJHEHUIO
MPaKTUYECKUX paboT i CTyIeHTOB mepBoro kypca / A. B. JlembsiHoB. — BbpsiHCK:
bpsuckuit 'AY, 2020. — 40 c.

Hutepuer-pecypcest (U-P):

NP-1.  matematem.ru. Caiit o MmaTeMaTuke [ DJIEKTPOHHBIN pecypc]: cailT//Pexum
nocryma: http://matematem.ru/ Jlata oopamenus: 08.02.2022. — 3ariaBue ¢ SKpaHa.
NP-2.  Exponenta.ru . OOpa3zoBarenbHbIi MaTEMAaTUYECKUNA CAUT [DIIEKTPOHHBIM

pecypc]: caiit//Pexxum moctyma: http://www.exponenta.ru/educat/links/l_educ.asp. Jlara
obpanienus: 08.02.2022. — 3arnaBue ¢ sKpaHa.

NP-3. fxyzru . ®opmynsl u pacuyersl Online [DiexkTpoHHBI pecypc]:
caitt//Pexxum noctyna: http://www.fxyz.ru/ Jlata obpamienus: 08.02.2022. — 3arnaBue c
JKpaHa.

nP-4. maths.yfal.ru. CrpaBo4yHHK 10 MaTreMaTHKe [DJIEKTPOHHBIA pecypc]:
caitt//Pexxum noctyna: http://maths.yfal.ru Jlara obpamenus: 08.02.2022. — 3arnaBue c
JKpaHa.
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st npenogaBareei

1. O6 oOpazoBanuu B Poccuiickoit denepauuu: denep. 3akon 0129.12.2012
Ne273-@3 (B pen. denepanbubix 3akoHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013 Nel20-
@3, or 02.07.2013 Nel70-®3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 Ne317-®3, ot
03.02.2014 Nell-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-®3, ot 27.05.2014
No135-®3, ot 04.06.2014 Neo148-D3, ¢ u3zm., BHeceHHbIMU DefepaibHBIM 3aKOHOM OT
04.06.2014 Ne145-@3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

2. [Tpuka3 MunucrepctBa oopa3oBanus u Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPXKACHUH (PeiepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEIHETO
(momHOTO0) 001IeT0 0OPA30BAHUSY.

3. [Tpuka3 MunucrepctBa oOpasoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHUN wu3MeHeHHi B [lpmka3 MwunucrepctBa obOpazoBanusi U Hayku Poccuiickoit
®enepanuu ot 17.05.2012 Ne 413 “O6 yTtBepkieHuu ¢eaepaibHOrO rocy1apcTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CPETHETO (TIOJHOT0) 00I1IEero 00pa3oBaHUs ».

4, [Tpuka3z MunuctepctBa oopazoanusi 1 Hayku P® ot 31 mekabps 2015 r. Ne
1578 «O BHeceHUWM HU3MEHEHUN B (eAepalbHbIil TOCYAapCTBEHHBIA 00pa3oBaTEIbHBIN
CTaHAapT cpeaHero ooImero oOpa3oBaHWsA, YTBEPKIACHHBIM MMpUKazoM MuHuUCTEpCTBa
obpazoBanus u Hayku Poccuiickoit @enepariuu ot 17 mas 2012r. Ne 413%.

S. [Tucemo JlemapraMeHTa TrOCyAapCTBEHHOM MOJMTUKH B c(epe MOATrOTOBKHU
pabounx kaapos u JIIO Munoopnayku Poccuu ot 17.03.2015 Ne 06-259 «PexomeHnanuu
[0 OpraHu3alldd MOJYYEHHs] CpeIHEro oOmero oOpa3oBaHHUs B Mpeaenax OCBOEHUS
00pa3oBaTeNbHBIX MpPOrpaMM CpeaHero mnpodeccuoHaaIbHOrO 00pa3oBaHMs Ha 0Oase
OCHOBHOTO 00111€eT0 00pa30BaHUs C y4eTOM TpeOoBaHUM (heaepalibHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB M MOJy4YaeMOW MPOPECCUr WM CHEUATBHOCTH CPEAHETO
Ipo(eCcCHOHATILHOTO 00pa30BaAHUS.
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KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOTI'O IPE/IMETA

KOHTpoJIb ¥ OLIEHKa pe3ylbTaTOB OCBOEHUS y4E€OHOTO MpPEeIMETa OCYIIECTBIISETCS
IpenojaBareyieM B MPOLECCEe MPOBEAEHUS YCTHOIO M IMHCbMEHHOIO  OIpoca,
TECTUPOBAHMS, a TaKXKE BBIMOJIHEHUSI OOYyYalOUMMUCA WHIWBUAYAIbHBIX 3alaHUi,

HUCCIIeI0OBaHU.

Pe3yabTaThl 00y4yeHus
(nmpeaMeTHbIE Pe3yJbTAThl)

®opMbI U METOABI KOHTPOJIS U
OIl€eHKH Pe3yJIbTaTOB 00y4YeHHsl

c(OpMUPOBAHHOCTD MIPEICTABICHUI 0
MaTe€MaTHUKe KaK 4aCTH MUPOBOM KYJIbTYpHI U
MecTe MaTEeMaTUKH B COBPEMEHHOM
IMBUJIM3ALMK, CHOCO0aX OINUCAaHUS SIBJICHUUN
pearbHOr0 MUpa Ha MATEMATHYECKOM SI3BIKE;

OmnepaTuBHBIN KOHTPOJIb B OpME:

- IPOBEPKH U OIIEHKU MPAKTUICCKUX
pabor;

- BBITIOJTHEHUE JTOKJIAJIOB;

- IpOBEpKa U olleHKa pedeparos

- TECTOBBII KOHTPOJIb.

BJIaJICHUE CTaHIApPTHBIMU IpreMaMHu
pelieHus palMOHATIBHBIX 51
MppallOHATbHBIX, MMOKAa3aTEIbHBbIX,
CTETICHHBIX, TPUTOHOMETPUYECKHUX
YPaBHEHUM W HEPABEHCTB, HX CHUCTEM;
HCIMOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX

MporpamMM, B TOM YHUCJE JJIsl MOWUCKA IyTH
pelIeHUsT W WUIIOCTPalUM  PEUICHHS
YPaBHEHUI U HEPABEHCTB;

OmnepaTuBHBIN KOHTPOJIb B OpMeE:

- IIPOBEPKU U OLIEHKU IPAKTUYECKUX
pabor;

- UTHAUBUIyaJIbHbIN YCTHBIN OINPOC;
- (poHTaIBHBIN YCTHBIN ONIPOC;

- BBITIIOJIHEHUE JI0KJIA/IOB;

- pElLLIeHKE 3314 U YIIPAKHEHUHN Y
JIOCKH U Ha MECTE;

- IPOBEPKA U OlLIEHKa pedeparTos.

BJIAJICHUE METOJaMHM  J0Ka3aTelILCTB H
aJITOPUTMOB PEIICHUSI, YMEHHE HUX IpUMe-
HATD, MIPOBOJIUTH JIOKa3aTeIbHbBIC
PacCYKJICHUS B XOJI€ PEIICHUS 3a]1ay;

OnepaTUBHBIN KOHTPOJIb B hOpME:

- IPOBEPKU U OLEHKHU MPAKTUUYECKUX
pabor;

- UHIMBUyaJIbHBIN YCTHBIN OIPOC;
- (poHTaIBHBIN YCTHBIN ONPOC;

- BBIIIOJIHEHUE JI0KJIAJI0B,;

- pElLLIeHKE 3314 U YIIPAKHEHUHN Y
JIOCKU U Ha MECTE;

- POBEPKa U OIleHKa pedepaToB.

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN O
MAaTEMATUYECKUX MOHATUAX KaK BaXKHEUIIUX
MAaTEMATUYECKUX MOJENIAX, ITO3BOJISIOIINX
ONUCHIBaTh UM M3Yy4aTh PA3HBIE MPOLECCH U
SBJICHUSI; ITOHUMaHUE BO3MOXHOCTH
AKCUOMATUYECKOTO MMOCTPOCHUS
MAaTEMAaTHYECKUX TEOPH;

OnepaTUBHBIN KOHTPOJIb B hOpMeE:

- IPOBEPKU U OLICHKU TPAKTUYECKHUX
pabor;

- UHJAWBUYaJIbHbIA YCTHBIN OIIPOC;
- (poHTATBHBIN YCTHBIN OMPOC;

- pellIeHue 3a1a4 U YIIPAKHEHUHN Y
JIOCKM U Ha MECTE;

- TECTOBBIM KOHTPOJIb;

- BBIIIOJIHEHUE JIOKJIAJIOB;
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c(hOpMUPOBAHHOCTh  TPEJCTaBICHUH 00
OCHOBHBIX  MOHATHUAX  MAaTEMaTHYE€CKOTO
aHaJIN3a U UX CBOMCTBaX, BJIAJICHUE YMEHUEM
XapaKkTepu30BaTh  TOBeJAeHUE  (DYHKIUH,
WCIMOJIb30BaHUE TOJYYCHHBIX 3HAHUW A
OITMCaHUSI u aHajn3a pealbHBIX
3aBUCUMOCTEH;

OnepaTUBHBIN KOHTPOJIb B hOpMeE:

- IPOBEPKU U OLIEHKHU MPAKTUYECKUX
pabor;

- UHAWBUIyalIbHbIN YCTHBIN OMpPOC;
- (pOHTANBHBIN YCTHBIN OIIPOC;

- BBIIIOJIHEHUE JI0KJIAI0B;

- MPOBEPKA U OIICHKA pedepaToB.

- pelLIeHue 3a1a4 U YIIPAKHEHUN Y
JIOCKU U Ha MECTE;

BJIQJICHUE  OCHOBHBIMU  MOHATUSIMU O
IJIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETpHUUE-
CKUX (Urypax, UX OCHOBHBIX CBOMCTBaX;
chOpMHUPOBAHHOCTh YMEHHsI PACIIO3HABAThH
reoMeTpuyeckue (Urypbl Ha UepTexax,
MOJENSAX U B PEAIbHOM MHUpE; NMPUMEHEHUE
U3YYEHHBIX CBONCTB T€OMETPUUECKUX (UTYD
u (opmyn IS pelICHUS] TE€OMETPUUYECKUX
337ad M 334a4 € MPAKTUYECKUM
COJIEp>KaHHEM;

OmnepaTuBHBIN KOHTPOJIb B PopMeE:
- POBEPKU U OIIEHKH MPAKTUUYECKUX
pabor;

- UHIUBUAYaJIbHBIN YCTHBIN OIPOC;
- (poHTaIBHBIN YCTHBIN OMPOC;

- TECTOBBII KOHTPO!JIb;

- BBIIIOJIHEHUE JI0KJIA/IOB;

- pEllIeHHE 3a]a4 U YIIPAKHEHUHN Y
JIOCKU Y HAa MECTE;

- U3rOTOBJICHUE MOJENIeH Quryp;

- POBEPKa U OIleHKa pedepaTos.

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN O
nmpoueccax M SBICHUSAX, HMEIOIIUX BEpO-
ATHOCTHBIA  XapakTep,  CTAaTUCTUYECKUX
3aKOHOMEPHOCTAX B  PEAIBHOM  MHDE,
OCHOBHBIX MOHSTHUSX JIEMEHTAPHOM TEOPUHU
BEPOSITHOCTEW; YMEHHUMN HaXOIUTh u
OLICHUBAaTh  BEPOSITHOCTH  HACTYIUICHUS
COOBITUM B TMPOCTEUIINX TMPAKTUYECKUX
CUTyallUsIX Y OCHOBHBIC XapaKTEPUCTUKU
CIIyYallHBIX BEJINYNH;

OnepaTUBHBIN KOHTPOJIb B pOpME:

- IPOBEPKU U OLCHKHU MPAKTUYECKHUX
pabor;

- UHAWBUAYaJIbHbBIA YCTHBIN ONPOC;
- (poHTATBHBIN YCTHBIN OMPOC;

- peLIEHUE 3a/1a4 U YIIPA)KHEHUN Y
JIOCKM U Ha MECTE;

- TECTOBBIM KOHTPOJIb;

- BBIIIOJIHEHUE JOKJIAJI0B;

- MPOBEPKa U OIleHKa pedepaTos.

BJIQJICHHE HaBbIKaMU VCTIOJIb30BaHUs
TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IpHU
pelICHUH 3aaad.

OnepaTUBHBIN KOHTPOJIb B popMeE:

- IPOBEPKU U OLIEHKU MPAKTUYECKUX
pabor;

- TECTOBBIM KOHTPOJIb.

npeaMeTa

[IpomexxyTounast arrecranus B ¢GoOpMe dK3aMEHa IO 3aBEPIICHUI0 Kypca y4eOHOTo

@OopMbI U METO/IbI KOHTPOJISI U OIIEHKU PE3yJIbTaTOB OOYYEHHMS TOJKHBI IMO3BOJISATh
IIPOBEPATH Y 00YUAIOIIUXCS HE TOIBKO C(HOPMUPOBAHHOCTD MPEAMETHBIX PE3YJITATOB, HO
Y Pa3BUTHE JUYHOCTHBIX U METANIPEAMETHBIX PE3yJIbTaTOB O0YUEHHUS.
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PesyabTarhl
(IMYHOCTHBIE U MeTanpeIMeTHbIe)

OcHOBHBIE
NMOKA3aTeJIHM OLCHKH

DopMbI U METOABbI
KOHTPOJIS M OLIEHKHU

pe3yJjabTara
JINYHOCTHBIE pe3yJibTaThl
= IIOHMMaHWE 3HAYMMOCTH -c(pOpMHUPOBAHHOCTH Nutepnperanms
MaTEeMaTUKH I HAyYHO- ITOHUMAaHUS pe3yJIbTaTOB
TEXHHUUYECKOTO IIporpecca, 3HAYUMOCTH HaOJII0IeHUI 3a
c(OpPMUPOBAHHOCTh OTHOLIEHUSI K MaTEeMaTUKU IS NEATEIBHOCTBIO

MaTeMaTHKe KaK K 4acTu
00111e4eI0BEYECKON KyIbTYPhI Uepe3

HAy4YHO-TEXHUYECKOTO
nmporpecca;

oOyuarormierocs B
IIPOIIeCCe OCBOCHUS

3HAKOMCTBO C HCTOPUEH pa3BUTHSI o0pazoBaTeIbHON
MaTE€MaTHUKH, YBOJIIOIIUEN IPOTpaMMBbI
MaTeMaTHYECKUX HJICH;
*  c(hOpMHUPOBAHHOCTH -copMHUPOBAHHOCTH WNuTepnperarus
MIPEICTABIICHUA O MaTEMaTHUKE KaK Hay9IHOTO pEe3yIbTaTOB
YHUBEPCATHHOM SI3bIKE HAYKH, MHUPOBO33PEHUS; HAOIIOJCHUH 3a
CPEIICTBE MOJCIHPOBAHUS SBICHUA | -IIEMOHCTpAITHUS JIEITEIbHOCTHIO
1 TIPOIIECCOB, ULCAX U METOAaX HAyYHOTO TOHUMAHUS oOyuarorierocs B
MaTEMATHUKH; B3aMMO3aBUCHMOCTH MIPOIIECCE OCBOCHUS
YyeJIOBEKa U o0Opa3oBaTeIbHON
MaTEMAaTHUKH, IPOTrPaMMBl.
*  Pa3BHUTHE JIOTUYECKOTO -IEMOHCTpAaIus WNuTepnperarus
MBIIICHUS, TPOCTPAHCTBEHHOTO c(hOpMHPOBAHHOCTh pe3yJbTaToB
BOOOpaXEHUSI, AITOPUTMHUIECKON WHTEJUICKTYaJTbHBIX HaOII0IEHNH 3a
KYJIbTYPbl, KPHTHYHOCTH MBIIIJICHUS | CITOCOOHOCTEH; JIeSITEIbHOCTRIO
Ha ypOBHE, HEOOXOIUMOM JIJIst -JIEMOHCTpaIus oOyyarolierocs B
Oynymieit mpodeccruoHaaIbHON c(hopMUPOBAHHOCTHU MPOIIECCe OCBOCHUS
TEATETBLHOCTH, TS IIPOAOKCHUS MHPOBO33pPEHUS, o0pa3oBaTeNbHON
00pa3oBaHUs U cCaMOOOpa30BaHUS; OTBEYAIOIIErO IPOTPaMMBbI
COBPEMEHHBIM
peanusm;
» OBJIaJICHHE MaTEMaTUUYECKUMH -JICMOHCTpaITUs HNurtepnperamnms
3HAHUSAMHU U YMCHUSIMH, c(hOpMHPOBAHHOCTH pe3ynbTaTOB
HEeOOXOIUMBIMHU B IIOBCEIHEBHOU YMEHHM UCIO0JIb30BaTh | HAOIIOJICHUI 3a
’KW3HH, JJ11 OCBOCHHUS CMEKHBIX TEOPETHUYCCKUE 3HAHUS | JCATEITHLHOCTHIO

CCTCCTBCHHO-HAYYHBIX AUCHUIIINH U

B IIPAKTUYECKOU

oOyuyarolierocs B

TUCIUILTAH MPOPECCHOHATBHOTO NesITeTbHOCTH; npoliecce OCBOCHHUS
LMKJIa, AJ1 T0Ty4eHus: 00pa30BaHUs o0OpazoBarenbHON

B 00J1aCTAX, HE TPEOYIOMIMX IPOrpaMMBbl
yrayOJIeHHON MaTeMaTHYeCKOM

MOJIFOTOBKH;

* TOTOBHOCTH U CIIOCOOHOCTb K -IEMOHCTpAIUs WuTepnperanus
00pa30BaHMIO, B TOM UHCJIE JKeJlaHUsl yUYUThCS; pE3yNbTaTOB
camM000pa30BaHUI0, Ha IPOTSKEHUU HaOJI0ICHUI 32
BCEH KU3HU; CO3HATEIHHOE -CO3HATEIbHOE JeSITeTbHOCTHIO
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OTHOIICHHEC K HEIIPECPBIBHOMY
O6paSOBaHI/IIO KaK yCJIOBHIO

OTHOIICHHUC K
IMPOAOIZKCHHUIO

oOyuJarorierocs B
IIPOIIecce OCBOCHUS

yCHemHoN mpodeccuoHanbHOM U oOpazoBanus B BY3e o0OpazoBarenbHON
OOIIIECTBEHHOM JIeSITEIbHOCTH; IPOrpaMMBl.
* TOTOBHOCTB M CLIOCOOHOCTb K -IEMOHCTpALUs TBOpueckue u
CaMOCTOSITEIIbHOM TBOPYECKOU U TOTOBHOCTH K UCCIIE0BATEIIbCKUE
OTBETCTBEHHOM JIESITENBHOCTH; CaMOCTOSITEIIBHOU, paboThI
TBOPYECKOU
NEATEIbHOCTH
* TOTOBHOCTb K KOJUICKTUBHOM -B3aUMO/JICVICTBUE C YcenemHoe
paboTe, COTpYAHHUYECTBY CO oOy4Jaronmmucs, IPOXOKIEHUE yUeOHOM
CBEPCTHUKAMH B 00pa30BaTEIbHOM, | MpemnojaBaTeisiMu U MPaKTHKHU.
OOLIECTBEHHO MOJIE3HOM, yueOHO- MacTepaMu B X0/ VYuyacrtue B
HCCIIEI0BATENIbCKOM, IPOEKTHON U oOyueHus; KOJUJIEKTUBHBIX
IPYTUX BAJAX AEATEIbHOCTH; -COTPYAHUYECTBO CO MEpPONPUATHAX,

CBCPCTHUKAMHN U
npernogaBaTCIIIMHI 1IpU

IIPOBOJAMMBIX Ha
Pa3JIMYHBIX YPOBHSX

BBIITOJIHCHUH TBOp‘-ICCKI/Ie )41
pPas3IMIHOroO poaa HCCJICAO0BATCIbCKHUC
ACATCIBbHOCTHU ITPOCKThI
= OTHOIICHHC K HpO(l)eCCI/IOHaJIBHOﬁ -ACMOHCTpalu:A 3aHATHS 110
ACATCIBHOCTH KaK BO3MO>KHOCTH HHTCPCCAa K 6y11ymeﬁ CIICOHMaJIbHBIM
yY4acCTH:A B pCHICHUHN JIMYHBIX, HpO(l)GCCI/II/I; AUCIUITIIIMHAM

OOIIIECTBEHHBIX, TOCYapPCTBEHHBIX,
oOIIIeHAITMOHABHBIX TPOOIIEM;

-BBIOOD U TIPUMEHEHUE
METOJIOB U CITIOCOOOB

VYyebHas mpakTHKa

pelIeHus
npo¢eCCUOHATIbHBIX
3ajga4
MeTanpe/MeTHbIe pe3yJIbTaThl
. YMEHHE CaMOCTOSITEIbHO - OpraHu3anus KonTpons rpaduka
OTIPEIETIATH 1IeNIN ACSITETbHOCTH U CaMOCTOSITENIbHBIX BBITIOJTHEHHUS
COCTaBIISITh TUIAHBI IESTEIBHOCTH, 3aHATUN B XOJI€ WH/IMBHTyaJTbHOM
CaMOCTOSITENTHHO OCYIIECTBIIATD, U3yYeHUs CaMOCTOSITENIbHOM
KOHTPOJIMPOBAaTh U KOPPEKTUPOBATH | 00111€00pa30BaTesbHbIX | pabOThl 00yUaroIIEerocs
JeSTeIbHOCTh; UCIIOJIb30BaTh BCE TUCIUILINH;
BO3MOXKHBIE PECypCHI TSI - YMEHHE TJIAHUPOBATh
JTOCTHKECHHSI IOCTABJICHHBIX IeJIel U | COOCTBEHHYIO
pealii3alyy IIaHOB ACSITENbHOCTH; | I€ATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B - OCYUIECTBIICHUE

PAa3JINYHBIX CUTYAIUAX,

KOHTPOJIA U
KOPPEKTUPOBKHU CBOEU
NEATEIBbHOCTH,

- UCITOJIb30BaHUE
Pa3JIMYHBIX PECYPCOB
JUISl JOCTHXKEHUS
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IIOCTABJICHHBIX LiCJIEH

. YMEHHE MPOYKTUBHO - IEMOHCTpaLUsl Habutoienue 3a ponbto
oOaTbes ¥ B3aMMOJEICTBOBATh B | KOMMYHHKATUBHBIX oOyuaromierocst B
IIPOLIECCE COBMECTHOMN CIIOCOOHOCTEN; IPYIIIE;
AESITeIbHOCTH, YYUTHIBATH MO3UIIUN | - YMEHUE BECTH JUAJIOT,
APYTUX YYACTHUKOB JEATENbHOCTH, | YUYUTHIBAs MO3UIIUIO
3¢ (HeKTUBHO pa3pemaTh APYTUX YYaCTHUKOB
KOH(JIUKTBI; TSI TeIbHOCTH;
- YMEHHE pa3pelnTh
KOH(JIUKTHYIO
CUTYaIUIO
. BJIa/ICHUE HaBBIKAMU - IEMOHCTpaIUs CeMuHapbl
MO03HAaBaTENbHOM, yueOHO- CIIOCOOHOCTEM K VY4eOHOo-IpaKTH4YeCKHe
HCCJIEIOBATENCKON U MIPOEKTHON yueOHO- KOH(epeHInn
JESITeIbHOCTH, HAaBBIKAMHU HCCIIEIOBATENLCKOM U Konkypcot
paspeieHust mpodJieM; CHOCOOHOCTh | MPOEKTHOM OnuMnuaabl
¥ TOTOBHOCTH K CAMOCTOSITEIFHOMY | JA€SITEIbHOCTH;
MOWCKY METOJIOB PEIICHHUS - UCTIOJIb30BaHNE
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO | Pa3jIMYHBbIX METOJIOB
pa3IMYHBIX METO/IOB MIO3HAHUS; pEIIeHUs TPAKTHUECKUX
3aj1a4
. TOTOBHOCTb U CLIOCOOHOCTH K | - 3¢ dexktuBHbIN nouck | [loaroroska
CaMOCTOSITENIbHOM MH(OPMAIIMOHHO- | HEOOXOUMOMN pedeparoB, 10KIa/10B,
MO03HaBaTEJIbHOM NeSTeNIbHOCTH, | UHOpMaIuy; UCIIOJIb30BaHUE
BKJIIOUAsi YMEHUE OPHEHTHUPOBATHCS | - HCIOIb30BaHHUE 3JIEKTPOHHBIX
B pa3IMYHBIX UCTOYHHUKAX | Pa3JIMYHBIX UCTOYHUKOB | HICTOUHHKOB.
uH(popmanuu, KpUTHUYeCKU | nH(popmanuu, Bkitodas | Habmonenue 3a
OLICHWBAaTb W HMHTEPHPETUPOBATH | DIIEKTPOHHBIE; HaBBIKaMH pabOTHI B
uHPOpMAIIMIO,  TOJIYy4YaeMylr U3 | - IEMOHCTpaIus rI100aNbHBIX,
Pa3INMYHBIX UCTOYHUKOB,; CIIOCOOHOCTH KOPIIOPATUBHBIX U
CaMOCTOSITEJIbHO JTOKaJIbHBIX
UCIIOJIb30BaTh UH(POPMaLIMOHHBIX
HEOOXOIUMYIO CeTSX.
UHGOPMAITHIO IS
BBIMIOJIHEHUS
MOCTaBJICHHBIX

y4eOHBIX 3a/1a4;

- COOJIIOJICHHE TEXHUKU
0e30I1acHOCTH,
TUTHEHEI,
pecypcocoepekeHus,
IPABOBBIX U ATHYECKUX
HOPM, HOPM
uH()OpMaIIMOHHOM
0C30ITaCHOCTH
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. BJIaJCHUC SA3BIKOBBIMH
cpeacrBaMm: YyMCHHUC sICHO, JJOTHYHO
N TOYHO H3JIaraTb CBOIO TOYKY
3pCHuA, HCIIOJIb30BATH AACKBATHBLIC
SA3BIKOBBIC CPCACTBA,

- IEMOHCTpAIIHSI
KOMMYHHUKATHBHBIX
CIIOCOOHOCTEI;

- YMEHHUE BECTH JUAJIOT.

Iloaroroska
pedepartoB, 10KIIa10B.
HNuTepnperanus
pe3yJIbTAaTOB
HaOJIIOIEHUH 3a
JIEATEIILHOCTBIO
oOyyarolierocs B
MPOLIECCE OCBOCHUS

00pa3oBaTeIbHON
TPOTPAMMBI.
. BJIaJICHUE HaBBIKAMH | - YMEHHE OIICHUBAThH WuTepnperanmst
MO3HABATEIIbHON  pediiekcuu  Kak | CBOIO COOCTBEHHYIO pE3yIbTaTOB
OCO3HAHMS COBEPIIAEMBIX JCUCTBUH | ACATEIBHOCTD, HaOJIOICHHH 32
U MBICIIUTENBHBIX MPOIECCOB, WX | aHAJTU3UPOBATH U JeSATEeIbHOCTHIO

pPE3YyJIbTaTOB H OCHOBaHHﬁ, I'paHHUIl
CBOCTI'O 3HAaHHNAIA M HC3HAHHNI, HOBBIX

ACJIaTh IIPAaBUJIBHBIC
BBIBOJBI

oOyuarorierocs B
TIPOIIECCE OCBOCHHUSI

MO3HABATEJIbHBIX 33Ja4 U CPEACTB o0pazoBarenbHOI
JUISl UX JOCTUXKEHUS, IPOrPaMMBI

. LEJIEYCTPEMIIEHHOCTD B | - I€MOHCTpAIUs WNurepnperanus
MOMCKAaX M TMPUHATAU PELICHUM, | CTOCOOHOCTH pe3ynbTaTOB
COOOpa3UTEIbHOCTh W HHTYMIIHA, | CAMOCTOSITENIBHO /1aBaTh | HAOMIIOIEHUH 32
Pa3BUTOCTH IIPOCTPAHCTBEHHBIX | OLEHKY CUTYyalluU U JEATEIbHOCTBIO

MIPE/ICTABJICHUI; CIIOCOOHOCTH BOC-
MPUHUMATh KpPacoTy U TapMOHUIO
MHUpA;

HaXOJIUTh BBIXOJI U3
HEE;

- IEMOHCTPALIHSI
CIIOCOOHOCTH
CaMOCTOSATEIIBHOTO
NPUHATHS PELLICHU,
CcO00pa3UTENHLHOCTH U
WHTYHIIAH

oOyuarorierocs B
TIPOIIECCE OCBOCHHSI
oOpazoBaTebHON
IIPOrPaMMBbI
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