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MHNOACHUTEJBHASA 3AIIMCKA

PabGouas mporpamma o01eo0pa3zoBarebHONM yueOHOW aucuuIuinHa «MareMaTtukay
npeaHa3HaueHa  JUIsl  M3yYeHWsT ~ MareMaThuku B [ocymapcTBEHHOM — OIOKETHOM
npodecCHOHAIBHOM 00pa3oBaTeiabHOM yupexaeHun HWpkyrckod obnactu «Taifmerckuii
MPOMBIIIIJIEHHO-TEXHOJOTUUeCKU TexHukyM» (nainee I'BIIOY MO TIITT), peanusyromiem
o0pa3oBaTelibHyl0 TPOrpaMMy CpeaHero ooOmero oOpa3oBaHUs B IMpeAesiax OCBOEHUS
obpazoarenbHoi nporpammbl CITO (OIT CITO) Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHUS
MIPU MOJATOTOBKE KBATU(PUIIMPOBAHHBIX pa0OUUX, CIY>KAIIKX.

Pabouass mporpamma paspaborana Ha ocHoBe TpeboBanuit ®KI'OC cpemnero
o011ero o0pa3oBaHus, MPEABABIAEMBIX K CTPYKTYPE, COACPKAHUIO M PE3YJIbTaTaM OCBOEHUS
y4eOHON AUCIUIUIMHBI «MaremaTtuka», TPUMEPHON MPOrpaMMbl MO YYEOHOW TUCITUTUIMHE
«MareMaTnka» U B COOTBETCTBUU ¢ PEKOMEHIAIIMSMH TI0 OPTAHU3AIUH TTOTYICHUS] CPETHETO
obmiero o0pa3oBaHUS B TMpeAenax OCBOCHHS 00pa3oBaTelIbHBIX MPOrpaMM CPEIHETO
npoeCCHOHAIBHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUSI C YYETOM
TpeOoBaHMI (eepaibHBIX TOCYJapCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB M MOTyYaeMOn
npodeccun  cpenHero  mnpodeccuoHadbHOrOo  oOpazoBaHusa  (muchbMo  JlemaprameHTa
roCyJapCTBEHHOW MOJIUTUKHU B c(hepe moarotoBku padouux kaapoB u 1O MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue pabodeit mporpaMmmbl «MaTemaTrKa» HaIllpaBiIeHO Ha JOCTHKEHUE
CJICIYIOIIUX IeJIe:
»  obOecrnieueHUs1 CPOPMUPOBAHHOCTH MPEICTABICHUN O COIMANBHBIX, KYJIBTYPHBIX U
HUCTOPUYECKHUX (PaKTOpax CTAHOBJICHUS MAaTEMAaTHKH;

= obecrnieueHus: CPOPMUPOBAHHOCTH JIOTHUECKOT0, AITOPUTMHUYECKOTO U
MaTeMaTU4ECKOro MBIIUICHUS;

» obecneueHusi ChOPMUPOBAHHOCTH YMEHUN MMPUMEHSTH MOJIyYCHHBIC 3HAHUS TIPU
pELLICHUH Pa3JIMYHbIX 331a4;

= obecnieueHus: CHOPMUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTHKE KaK 4YacTH

00111e4YeI0BEUECKON KYJIbTYPhl, YHUBEPCATBHOM SI3bIKE HAYKH, IO3BOJISIFOIIIEM
OMUCHIBATh U U3y4aTh peaIbHbIC MPOLIECCHI U SIBJICHUS.

B pabouyro nporpamMmy BKJIFOYEHO COJIEp>KaHUe, HAMTPABICHHOE Ha (DOPMHUPOBAHUE Y
CTYJCHTOB KOMITETCHITHI, HEOOXOMUMBIX i KauecTBeHHOTO ocBoeHms Ol CITO na 06a3e
OCHOBHOTO 00111eT0 00pa30BaHUsI C MOTYyYEHUEM CPETHEro 001ero oopa3oBaHus —
IIPOrpaMMBbl MMOATOTOBKH KBATU(PUUIMPOBAHHBIX padounx, ciayxamux (IITTKPC)

Pabouast mporpamma MOKET UCIIOJIb30BAThCS APYTUMH IPO(heCCHOHATLHBIMU
00pa30BaTe/IbHBIMU OPraHU3aAIMAMU, PEATN3YIOIUMH 00pa30BaTeIbHYI0 IPOrPaMMy
cpemHero obmero oopa3oBanus B mpeaenax ocBoenus ocHoBHoi OII CITO nHa 6a3ze
ocHoBHOro 061Iero oopazoBanus (ITTIKPC)



OBHLIASI XAPAKTEPUCTUKA YUYEBHOM JUCHUITINHBI
«MaTteMaTHKa»

Maremartuka siBisieTcst (pyHIAaMEHTaIbHON 0O0IIe00pa30BaTEIbHON JUCHUIUIMHOW CO
CJIOKUBIIIMUMCSl YCTOMYMBBIM COJACp)KAHHUEM U OOIMMHU TpeOOBAaHUSMH K TOJTOTOBKE
CTYJICHTOB.

B I'BIIOY UO TIITT, peanusyromiemM 00pa3oBaTeIbHYIO MPOrpaMMy CPEIHETO 0OIIero
oOpazoBanus B mpeaenax ocBoeHusi OIl CIIO na 6aze ocHOBHOro o0miero oOpa3zoBaHUs,
M3y4YCHHE MAaTeMaTUKd HMEET CBOM OCOOEHHOCTH B 3aBHUCHUMOCTH OT Tpoduis
po¢eCCHOHAIBHOTO 00pa30BaHMS.

[Ipu ocBoeHuu npodeccuil TeXHUYECKOro npodmwis TpodecCHOHATEHOTO 00pa30BaHUS
MaTeMaThka u3ydaeTrcss Ooyiee yriyOlneHHO, Kak mnpoduiabHas ydeOHas JUCIUIUINHA,
YYHUTHIBAIOIIAS CTICTIM(PUKY OCBAMBAEMBIX MTPOQECCUT.

OO6mme 1enu M3yd4eHus: MaTeMaTUKH TPAJAUIIMOHHO pPEaM3ylOTCS B YEThIpEX
HampaBlieHUsIXx — oOllee TmpeacTaBiieHne o0 uAesxX W METoJax MaTeMaTHKH,
WHTEJJICKTyalbHOE pa3BUTHE, OBJAJIEHUE HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU H
YMEHUSIMHU, BOCIIUTATEIILHOE BO3/CHCTBHUE.

[Ipodumzanust ueneil mMareMaruyeckoro oOpa3oBaHUs OTpPa)KaeTcs Ha BbIOOpE
MPUOPUTETOB B OpraHU3alMi Y4eOHOW JESITeNbHOCTU CTYACHTOB. [l TEXHUYECKOro
npoduiis npodeccuoHaIbHOr0 00pa3oBaHus BBIOODP II€JIel CMEIIAeTcsl B MParMaTuyeckoM
HaIpaBJICHUH, TPEAYCMaTPUBAIONIEM YCWICHHE M PACHIMPEHHE TPUKIATHOTO XapakTepa
M3YYCHHS MaTeMaTUKH; MPEUMYIIECTBEHHOWM OpUEHTAllUd Ha aJITOPUTMUYECKUM CTHIIb
MMO3HABATEIbHOU S TEbHOCTH.

N3ydyenne mareMaTky Kak MpoQuiIbHOM 001e00pa3oBaTelbHON yUeOHOW TUCITUTIIINHBI,
YUUTHIBAIOIIEH crenuuKy ocBanBaeMbIx cTyaeHTamu npodeccuii CI10, obecieunBaeTcs:

— BBIOOPOM Pa3NUYHBIX MOJX00B K BBEICHUIO OCHOBHBIX MOHSATHI;

— (opMupoBaHUEM CHUCTEMbl Y4YEOHBIX 3aJaHuii, oOecreunBaroUx 3h(PeKTUBHOE
OCYIIIECTBJICHUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

— oOoraieHueM CIEeKTpa CTUJIeH y4eOHOW AESTeNbHOCTH 3a CYET COIVIAaCOBAHUS C
BEYIIMMU JCSATEILHOCTHBIMUA XapaKTePUCTUKAMU BIOpaHHOM Mpodheccu.

[IpodunbHas cocraBisonias oTpaxaercss B TpeOOBaHUAX K MOJITOTOBKE 00yYaroOlUXCs B
4acTH:

— oOIIel CUCTEMBI 3HAHUM: co/epKaTeIbHbIe MPUMEPHI UCIOIb30BaHUS MATEMaTHYECKUX
ujeil 1 METOAOB B MPOGeCCUOHATBHOM IeATeTbHOCTH;

— YMEHHI: pa3inyue B ypoOBHE TPEOOBAHMI K CIIOKHOCTU MPUMEHSEMBIX aITOPUTMOB;

— MPAKTUYECKOTO HMCIOIH30BAHUS MPUOOPETEHHBIX 3HAHUN W YMEHHI: MHIANBUAYATHLHOTO
y4eOHOTO  OmbITa B TOCTPOCHUM  MaTeMAaTWUYECKUX  MOJIENEeH,  BBIMOJTHECHUHU
HCCJIEI0BATENIbCKUX MPOEKTOB.

Takum 00pa3om, peanuzanusi CoJepKaHUs Y4yeOHOW NUCIUIUIMHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTEPUCTUK Yy4EOHOW padoOThl, 3aBUCIIIUX OT
npoduist mpodecCUOHAIBHOTO 00pa30BaHus, MOTYUYEHHUSI ONbITA UCIIOJIb30BAHUSI MAaTEeMAaTUKU
B COJIepIKaTeIbHBIX U MPO(ECCHOHATFHO 3HAUMMBIX CUTYAIUSAX 10 CPaBHEHUIO C (OpMaIbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMHU XapaKTEPUCTUKAMU OOyUECHHSI.



Conepxanue y4yeOHON IUCHUIUIMHBI pa3palOTaHO B COOTBETCTBUUM C OCHOBHBIMHU
coZiepKaTeIbHBIMU JIMHUAMH O0yUEHUSI MaTeMaTHKe:

— anreOpanyeckas JMHMS, BKIIOYAOIIAs CUCTEMATU3alMI0 CBEICHUI O YHCIaxX; U3yUeHUe
HOBBIX U 00OOIIEHHE paHee M3YUYEHHBIX ONepalnuii (BO3BEACHHE B CTENEHb, U3BIICUCHHE
KOpH$, JIorapu(MHUpOBaHUEe, CHHYC, KOCHHYC, TAHT€HC, KOTAaHI€HC M OOpaTHbIE K HHM);
M3y4YeHHE HOBBIX BHJIOB YHCIOBBIX BBIp&KEHUH U (POpPMYJ; COBEPILICHCTBOBAHHE
MPAKTUYECKUX HABBIKOB U BBIYMCIMUTEIBLHON KYJIbTYpPbl, pACIIUPEHUE U COBEPIICHCTBOBAHUE
asireOpanyecKkoro ammapara, c¢(OpMUPOBAHHOTO B OCHOBHOM ILIKOJIE, U €r0 NMPUMEHEHHE K
PEILIEHUI0 MaTEMAaTUYECKUX U IPUKIIAIHBIX 3a/a4;

— TEOPETUKO-(PYHKIMOHANIbHAS JIMHUSA, BKIIIOYAIOIIAs CUCTEMAaTU3alMI0 U pacIlIUupeHHe
CBEIEHUH O (YHKUUAX, COBEPLICHCTBOBAHME TIpapUueCKUX YMEHHUH; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMH M METOJaMH MaTeMaTHYECKOro aHajau3a B o0beMe, MO3BOJISIOLIEM
MCCIIEZIOBATH AlIEMEHTapHble QYHKIIMH U peIIaTh MPOCTEHIINe reoMeTpuueckue, pusnieckue
U ApyTHE NPUKIATHbIE 3a/1a4H;

— JIMHUSL YpaBHEHUH M HEPABEHCTB, OCHOBAaHHAs HAa MOCTPOEHUU M HCCIIETOBAHUU
MaTeMaTUYeCKUX  MoOJeNeil, Tmepecekaromascs ¢  anreOpauyeckol U TEOpPETHUKO-
(YHKUMOHAIBHOW JIMHUSAMHM M BKJIIOYAIOLIAsh Pa3BUTHE M COBEPLICHCTBOBAHUE TEXHUKHU
anreOpanyeckux MpeoOpa3oBaHUl Jisi pelIeHUs ypaBHEHWH, HEPaBEHCTB U CHUCTEM;
dbopMHpoBaHUE CITIOCOOHOCTH CTPOUTH M MCCIIEOBATh MPOCTEMIINE MaTEMaTUYECKUE MOJIEIIN
IPU PEIICHUH IPUKIAIHBIX 3a/1a4, 33]1a4 U3 CMEXKHBIX U CHEIHUAIbHBIX AUCLUILINH;

— reoMeTpHuyecKast JINHUS, BKIIOYAOIasl HAIJIsIHbIE IPEACTABICHUS O IPOCTPAHCTBEHHBIX
durypax M H3y4eHHE HUX CBOMCTB, (OPMHUpPOBAHHME U pPa3BUTUE MPOCTPAHCTBEHHOIO
BOOOpaKEHUs, pPa3BUTUE CIOCOOOB T'€OMETPUUYECKUX H3MEpPEHUH, KOOPAUHATHOTO U
BEKTOPHOI'O METOJIOB IS PELICHUS] MAaTEMATUYECKUX U IPUKIAJHbIX 3a7ay;

— CTOXacTHYecKas JHMHHSA, OCHOBAHHAs Ha pa3BUTUM KOMOMHATOPHBIX YMEHHH,
MPEICTABICHUN O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOIIEr0 MUPA.

N3yuenne oOuieobpa3zoBaTesibHON yueOHOU NUCHUIUIMHBI «Maremarukay 3aBepliaeTcs
MOJIBEJICHUEM UTOTOB B (DOpME 3K3aMEHa B paMKax MPOMEXYTOUHOM aTTecTalluu CTYJACHTOB B
npouecce ocBoeHus ocHoBHOM OIl CIIO ¢ momydenwem cpeaHero ooOiiero oOpa3zoBaHUs
(IITIKPC).

MECTO YYEBHOM JUCHUILJIUMHBI B YYUEBHOM ILJIAHE

VYuebHas nucuumuimHa «MareMartukay sIBISeTCS YYeOHBIM MIpPEeIMETOM O00s3aTeIbHOMN
npenMeTHo obOmactu «Marematnka u  uHbopmarukay @OKI'OC cpennero oOiero
oOpa3oBaHUsI.

B I'BITOY UO TIITT, peanu3syroiieM o0Opa3oBaTeIbHYI0 OpOrpaMMy CPEAHETo OOIIEro
obOpazoBanus B mpenenax ocBoeHuss OIl CIIO na 6aze ocHOBHOTO 00ImIero oOpa3oBaHUA,
yueOHas nucuuIuinHa «MaremaTtuka» u3ydaeTcss B 00I1e00pa3oBaTeIbHOM LUKIIE y4eOHOTOo
maHa OII CIIO na 6a3e ocHOBHOrO 00111er0 00pa3oBaHusl C MOTYUYEHUEM CPETHEro OOIIEro
obpazosanus (ITITKPC ).

B yuebnbix minanax [MIIKPC yuebHas mucuurimnHa «MareMaTtuka» BXOIUT B COCTaB
o0mmx 001e00pa3oBaTeNbHBIX YUEOHBIX JUCHUIUINH, (OPMHPYEMBIX H3 00s3aTeIbHBIX
npeameTHbix obnacteit ®KI'OC cpemnero obmiero oOpaszoBanus, mis mpodeccuit CIIO
COOTBETCTBYIOIIETO Mpoduiisi mpodecCHoHaIbHOro 00pa3oBaHus.



PE3YJIbTATbI OCBOEHUSI YYEBHOM JIUCHUTLTAHBI

OcBoeHue cofiepkaHusl y4eOHOM AUCIUTUIMHBI «Maremarrukay 00eceunBaeT JOCTHKEHUE
CTYACHTaMH CIEAYIOIIUX Pe3)ibmamaos:
JIUYHOCMHDIX:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CpeACTBE MOJACIUPOBAHUS SIBICHUN U MPOIECCOB, 00 UIEAX U METOAaX MaTEMAaTHKHU;

IMMOHUMAHHUEC 3HAYUMOCTHU MAaTCMATHKHU I HAYYHO-TCXHUUYCCKOI'O ITporpecca,

c(hOpMHUPOBAHHOCTh OTHOIIEHHUS K MaTEMATHKE KaK K 4acTH OOIIeYeIOBEUECKON
KYJIbTYPbI YEPE3 3HAKOMCTBO C UCTOPUEN pa3BUTHS MATEMATUKH, SBOJIIOIUEH
MaTeMaTU4eCKuX UJIEH;

Pa3BUTHE JJIOTHYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUS,
ANTOPUTMUYECKON KYJIbTYPhI, KpUTUIHOCTH MBIIUICHHS Ha YPOBHE, HEOOXOIMMOM JIJIs
Oynymieii mpodeccuoHanbHON AEITeTFHOCTH, AT IPOAOIDKEHHS 00pa30BaHus U
caM000pa3oBaHus;

OBJIaJICHUE MAaTEeMaTUYEeCKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOUMBIMHU B
MOBCETHEBHOM JKM3HU, I OCBOSHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JUCIUIUTNH MPo¢deCCUOHATBHOTO UK, [ TOJy4YeHHs 00pa30BaHus B 001ACTAX, HE
TpeOyrouMX yriyOJIeHHONW MaTeMaTuieCKol OJIrOTOBKHY;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, Ha

MPOTSHKEHUM BCEH JKU3HU; CO3HATENILHOE OTHOIIECHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHUIO YCHEIIHON MPO(eCcCHOHAIBHON 1 00IIECTBEHHON JESTENbHOCTH;

TOTOBHOCTB M CITOCOOHOCTB K C&MOCTOHTCHBHOﬁ, TBOp‘{CCKOfI 1 OTBETCTBEHHOM
ACATCIIBHOCTH,

TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B

00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIE0BATENLCKON, TPOSKTHOM
U IPYyTUX BUJAX JIEATCILHOCTH;

OTHOIICHUEC K HpO(l)@CCI/IOHaJ'IBHOI\/'I ACATCIbHOCTHU KaK BO3MOKHOCTH YUaCTHUsA B

PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIEHAITMOHATBHBIX
po0em;

Memanpedmemnbtx:
" YMCHHC CaMOCTOATCIBHO OIPCACIATh LUCIU JACATCIIBHOCTA W COCTABIATH IIJIAHBI

NEATeNIbHOCTH; CAMOCTOSATENIbHO OCYILIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
NeATEeNIbHOCTh;  HUCIOJb30BaTh BCE BO3MOXKHBIE PECYpChbl ISl JIOCTHXKECHHS
MOCTABJICHHBIX II€JIEM M peaqu3alu IJIaHOB JESITEIbHOCTH; BBIOMPATH YCICIIHbIC
CTpaTeruu B Pa3MYHbIX CUTYaIIHIX;

yMEHUE MPOJYKTUBHO OOIIAThCS W B3aUMOJCHCTBOBATH B IPOIIECCE COBMECTHOM
NESATeIbHOCTH, YUUTHIBATh MO3ULIMK APYTUX YUYACTHUKOB JEATEIBHOCTH, 3 (HEKTUBHO
paspemiath KOH(IUKTHI;

BJIaJICHUE HABBIKAMU I[O3HABATEIBHOM, Y4YEOHO-UCCIENOBATEIbCKON W IMPOEKTHOM
NeSATeTbHOCTH, HAaBBIKAMHM pa3pelieHus MpooJieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEILHOMY TOMCKY METOJIOB PEIICHUs] MPAKTHUECKUX 3a7ad, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB IMO3HAHMUS;



TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTEIbHOW HH(POPMALMOHHO-NIO3HABATEIHHON
NEATEIBbHOCTH, BKJIIOYasd YMEHME OpPHUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX
uHboOpMaIMK, KPUTHUYECKH OIICHUBATh U HMHTEPIPETUPOBaTH  HH(OpMAaLHIO,
IIOJIyYaE€MYIO U3 Pa3JINYHbIX UCTOYHUKOB;

BJIQJICHUE SA3BIKOBBIMH CPEACTBAMH — YMEHHE SICHO, JIOTUMHO Y TOYHO M3JIaraTh CBOIO
TOUYKY 3PEHUS, UCIIOIb30BaTh aICKBATHBIE SI3BIKOBBIE CPE/ICTBA;

BJIaJICHUE HABBIKAMU IIO3HABATEIIbHOM PEQIIEKCMM KaK OCO3HAaHUS COBEPIIAEMBIX
JEVCTBUM U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUL] CBOETO
3HAHUS U HE3HAHWsI, HOBBIX [T03HABATENBHBIX 337a4 U CPEACTB UX JOCTHKECHUS;

LEJIEYCTPEMIICHHOCTh B TIOMCKaX W MPUHATUU PELICHUN, COOOpPa3UTENbHOCTh U
UHTYMLIMS,,  PA3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEIACTaBICHUI;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAaCOTy U TAPMOHUIO MUPA;

npeomemmuix:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN O MaTeMAaTUKE KaK YaCTH MUPOBOM KYJIbTYyphI U O
MECT€ MAaTeMaTMKW B COBPEMEHHOW LMBHIM3AIMK, O CIOCO0AaX ONUCAaHUA Ha
MaTEMaTUYECKOM SI3BIKE SIBJIEHUN PEalbHOrO MUPA;

c(OpPMHUPOBAHHOCTh MPEICTABICHUNA O MAaTEeMATUYECKHUX MOHATUAX KaK O BaKHEHUIIUX
MaTeMaTUYECKUX MOJENSAX, MO3BOJAIOIUX ONMUCHIBATh U M3Y4YaTh Pa3HbIC MPOIECCHl U
ABJICHUS; TOHUMAHHUE BO3MOKHOCTH aKCMOMAaTHYECKOrO MOCTPOEHUSI MaTeMaTH4YECKHUX
TEOpUH;

BJIAJICHUE METOAaMHU JOKA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSTD,
MPOBOAMUTH JIOKA3aTEIIbHBIE PACCYKACHUS B XOJI€ PEUICHHUS 3a/1a4;

BJIQJICHUE CTaHJAPTHBIMU MPUEMaMH PElISHUs] PAllMOHAJIBHBIX U UPPAIMOHAIIBHBIX,
MOKa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHHN W HEPABEHCTB, HX
CUCTEM; UCITOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YUCIIE JIJISl IOUCKA
MyTH pEUICHUs U WLUTIOCTPALIUU PEIICHUS] YPAaBHEHU U HEPABEHCTB;

c(hOpMUPOBAHHOCTh TPEACTABICHUNA OO0 OCHOBHBIX TMOHATHUSIX MaTEeMaTHYECKOTo

aHaju3a M UX CBOMCTBAaX, BIaJICHUE YMEHUEM XapaKTepu30BaTh MoBeAcHUE (DYHKIUH,
WCTIOJIb30BAHUE TMOJIYYEHHBIX 3HAHUW Il ONMCAaHUA M aHajau3a peajbHbIX
3aBUCHUMOCTEH;

BJIa/ICHHE OCHOBHBIMU MOHATUSIMU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uXx OCHOBHBIX CBOMCTBax; C(POPMHUPOBAHHOCTH yYMEHHUS PACIO3HABATh Ha
yeprexax, MOJEISX U B pPEAJbHOM MHUpPE TeoMeTpuueckue (Urypbl; MPUMEHEHHE
M3YYCHHBIX CBOMCTB reoMeTrpuyeckux ¢uryp u  ¢dopMmyn s pelieHus
reOMETPUYECKUX 3aJ1a4 U 33]1a4 C TPAKTUYECKUM COCPKAHUEM;

cOpPMHPOBAHHOCTh TMPEACTABICHUA O Tpolieccax ¢ SBICHUSX, HMMEIOUIUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peaIbHOM MUpE, 00
OCHOBHBIX TMOHSTHUSAX DIIEMEHTAPHON TEOpUU BEPOSTHOCTEH; yMEHUN HAXOAWUTh H
OLICHMBATh BEPOSTHOCTU HACTYIUICHHS] COOBITMM B MPOCTEHIIMX MPAKTHYECKUX
CUTYaIUSX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEIUYHH;

BJIaJICHUEC HaBBIKAMU HCIIOJIb30BAHHMS TOTOBBIX KOMIIBIOTEPHBIX TIpOrpamMM IIpH
pELlIeHUH 3a/au.



COJIEP)KAHUE YYEBHON JUCIUTIJINHBI

BBenenue
MaremMaTrika B HayKe, TEXHHKE, OKOHOMHKE, HWH(POPMAIMOHHBIX TEXHOJOTHUAX U
MPAKTHYECKOW JeATenpbHOCTH. llenm w 3amaum wW3ydeHWs MaTeMaTHKH TP OCBOCHUU
npodeccuit CIIO.

AJITEBPA

Pa3BuTHne noHSITHUSA 0 YHCIE
enbie u panuoHanbHble uucia. JledcTBUTeNbHbIE 4ucaa. [lpubnudicenHvlie BbIUUCTEHUS.
Komnnexcuole uucna.

Kophu, crenenu u jorapudmsl
Kopuu u crenenun. KopHu HaTypanibHOM CTENEHM W3 4yuciia U UX cBoMcTBa. CTemeHu ¢
palMoOHAIbHBIMU MOKa3aTeNAMH, UX cBoicTBa. CTeNeHu ¢ AeHCTBUTEIbHBIMU MTOKA3ATEISIMU.
Ceoticmea cmenenu ¢ 0elicmsumenbHbiM NOKa3amesem.
Jlorapudwm. Jlorapudm umucna. OcHOBHOE jorapuMUYECKOe TOXKIAECTBO. JlecATUUYHBIE U
HaTypanbHble Jorapudmel. IlpaBuna nedictBuit ¢ norapudmamu. Ilepexom K HOBOMY
OCHOBAHHUIO.
[IpeoOpazoBanue  anreOpanyeckux  BbIpakeHuid. [IpeoOpa3zoBaHue  palMOHATBHBIX,
HUPPAMOHATBHBIX CTEMIEHHBIX, TOKA3aTEIHHBIX U JIOTAPU(PMUICCKUX BHIPAKECHUH.

IIpakTu4eckue 3aHATHS:
Apudmernueckue ASHUCTBUS HAJl YUCIaMU, HAXOXKIEHUE MPUOJIM)KEHHBIX 3HAYCHUI BEJIMUYUH
U TOTrPEIIHOCTeH BBIYUCICHUN (a0CONMIOTHOM W OTHOCUTENBbHOMN), CpaBHEHUE YHCIIOBBIX
BBIPAYKCHUM.
Brluncnenne u cpaBHEHNE KOPHEN. BBITTONHEHNE PACUETOB C pauKaIaMHU.
Pemenne  wppanmoHaibHBIX ~ ypaBHEHMW. HaxokJIeHue  3HAUYCHUM  CTEIEHEH ¢
panmoHabHBIMU  TOKazaTtensiMu. CpaBHeHue crerneHeld. [IpeoOpa3oBaHusi BBIpaKEHUH,
COZIEpIKAIMX CTEIICHU. Pelienne rnoka3arenbHbIX YPaBHEHUM.
Pewmenue npukiaaHbIx 3a4a4.
Haxoxxnenune 3HadeHwii jorapudma Mo MPOU3BOILHOMY OCHOBaHHIO. [lepexom oT omHOTO
OCHOBaHHS K JpyroMmy. Berdmcienne u cpaBHeHme jorapudmoB. JlorapudpmupoBanue u
MOTECHIIUPOBAHKUE BBIPAXKECHUM.
[Tpubnm>xeHHbIC BRIUUCICHUS U PEIICHUS TPUKIIAIHBIX 3a]1a4.
Pemenue norapudmuieckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUU

OcHOBHbBIE TOHATHSA
Paanannas Mepa yria. BpamarensHoe aBuxkeHue. CHHYC, KOCHHYC, TAHT€HC M KOTaHI'EHC
YHCa.

OcHOBHBbIE TPUTOHOMETPUYECKHE TOXKIECTBA.



@opmynsl npusBeacHus. Popmyinsl cioxeHuss. PopMyinbl yaBoeHUuss Popmynvl nOA0GUHHOSO
yena.
IIpeoOpa3oBaHus NPOCTEHIIUX TPUTOHOMETPUYECKUX BbIPAKEHUI.
[IpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUUYECKUX (PYHKLMI B IPOU3BEACHUE U MPOU3BEICHUS
B CYMMY. Bwipasicenue mpueconomempuyeckux @QYHKYuti yepe3 mMaHeeHC NONO0BUHHOZO
apaymenma.
Tpuronomerpuyeckue ypaBHeHUs1 M HEPAGEHCMEA.
[Ipocreiiiiue TPUTOHOMETPUUECKUE YpaBHEHUs. [Ipocmeiiwiue mpucoHoMempuiecKue
Hepasencmaa.
OOparubie TpUuroHoMeTpuueckue QyHKIMU. APKCUHYC, apKKOCUHYC, ADKTAHTEHC.
IIpakTH4yeckue 3aHATHA:
PanuanHbiii MeTOA N3MEPEHUS YIVIOB BPALLICHHS U CBSI3b C IPAJyCHOM MEpOM.
OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKIECTBA,  (POPMYJIbl  CIOXKEHHS,  YyJIBOCHHUS,
npeoOpa3oBaHUE CyMMbl TPUTOHOMETPUUECKUX (PYHKIMI B MpPOU3BEIACHHE, TPEOOpa3OBaHUE
MIPOU3BEACHHS TPUTOHOMETPUUYECKUX (PYHKIMI B cyMMy [IpocTeiire TpuronoMeTpuieckue
YPaBHEHHMS U HEPABEHCTBA.
OOpatHbie TpUroHOMETpUYECKUE (PYHKIMU: aPKCUHYC, APKKOCUHYC, apKTaHTE€HC.

®YHKIIUU, UX CBOMCTBA U TPAOUKH
DYyHKUUH.
OO6nacTp ornpeneneHus U MHOXKECTBO 3HaueHUM; Tpaduk QyHKIHMH, MOCTPOEHUE IrpapuKOB
GYHKIUHN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

CpoiicTBa (YHKUMH: MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTIPAaHUYEHHOCTb,
nepuoanyHocTh. [IpoMexyTku Bo3pacTaHusi W yObIBaHMs, HauOOJbIIEe M HaUMEHbIIEE
3HA4YeHUs, TOUKH dKcTpemyMa. ['paduueckas mutepnperanus. [Ipumepsl QyHKIIMOHATBHBIX
3aBUCUMOCTEl B pealbHBIX IMpoOIeccax U SBICHUIX. ApH(pMETHYECKHE ONepalud Haja
¢bysaxuusamu. CrioxxHast QyHKIus (komnosuuus). [lonamue o nenpepuvlgHocmu pyHKYuu.

Oopartnbie pyuxkunu. Obracms onpeodenieHus u 001acmv 3HAYEHUl 0OPAMHOU DYHKYUU.
I'pagux obpammuou pynxkyuu.

Crenennble, NoKa3aTe/bHbIE, JOrapu(pMuYecKrne U TPUTOHOMeTpUYecKkne PyHKIMU.
OoOparnble Tpuronomerpudeckue ¢ynkumu. OnpeneneHus (QyHKIUN, MX CBOWCTBA U
rpa¢uku. [IpeoOpasoBanus rpaduxos. [lapamienbHplil nepeHOC, CHMMETPUS OTHOCUTEIBHO
0Ceil KOOpAMHAT U CHMMETPHUsL OTHOCUTEIBHO Hayajga KOOPAUHAT, CAMMETPHUS OTHOCUTEIIBHO
MPSAMOM ¥ = X, PACTSKEHUE U CXKATUE BJIOJIb OCEN KOOPIUHAT.

IIpakTH4eckue 3aHATHS:

[Ipumepsl 3aBUCHUMOCTEH MEXAYy NEPEMEHHBIMA B pEAJbHBIX MPOLECCAX M3 CMEKHBIX
muctuiiuH.  Onpenenenune Qynkuuid. [locTtpoenme wu  ureHue rpadukoB (QyHKUIUH.
UccnenoBanne ¢Qynkuuu. CBoiicTBa JIMHEWHOW, KBaJpPaTHYHOM, KyCOYHO-JTMHEHHOU H
OpoOHO — nuHenHoN (yHkuuil. HenpepsiBHble M nepuoanyeckue QyHkuuu. CBoiicTBa U
rpauKu CMHYyca, KOCUHYyca, TaHTeHca W KoTaHreHca. OOparHble (DYHKIIMU U UX TpadUKu.
OOparupie  TpuroHomerpuueckue ¢yHkuuu. IIpeoOpasoBanust rpaduka  QyHKIHH.
I"apmonnueckue konedanus. [Ipuknaanbie 3a1a4m.

[TokazaTtenbHble, JorapuMUIECKHE, TPUTOHOMETPUUECKUE YPABHEHUS U HEPAGEHCMEA.

HAYAJIIA MATEMATHYECKOI'O AHAJIN3A
IMocaenoBaTeanbHocTH. CII0CcOOBI 3aJaHNsI U CBOMCTBA YKCJIOBBIX I10CJIEN0BATEIILHOCTEM.
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Ilousmue o npedene nocredosamenvrnocmu. Cywecmeosanue npeoena MOHOMOHHOU
ocpanuuennol nociedosamenvrocmu. CyMMHUPOBAHHUE IOCIEA0BATENbHOCTEN. beckoHeuHO
yOBbIBaroIas F€OMETPUYECKAs POTPECCUS U €€ CyMMa.

IIpousBoanas. Ilonsarue o mpous3BOIHON (PYHKLIMH, €€ T€OMETPUUYECKUN U (PU3HUECKUI
CMBICII. YpaBHEHHE KacarenbHOU K rpaduky ¢yHkuuu. [Ipom3BoaHbIE CyMMBI, pa3HOCTH,
MPOU3BEACHUS, YaCTHOTO. [Ipon3BO/IHBIE OCHOBHBIX AJIEMEHTAPHBIX (QyHKIMH. [Ipumenenue
MPOU3BOJHOM K HCCIIEOBaHUIO (YHKIIMH W TOCTPOEHUIO TpadukoB. [lpouzsoonvie
00pamHoU hyHKYUU U KOMNO3UYUU DYHKYUU.

[IpuMepbl UCHONB30BAaHUS MPOU3BOMHOW JUISi HAXOXKICHUS HAWIY4llEero pEUIeHUus B
NPUKJIAJAHBIX 3a7adax. Bropas mpousBogHas, €€ TeOMETPUYECKUNA U (PU3MUECKUN CMBICI.
Haxoxxaenue ckopocTH Jyisl mpoliecca, 3aJaHHOro (OpMyJIoN U TpaduKoM.

IlepBooOpa3Hasi u HHTeErpaJ.
[IpumeHeHne OMNpEeNeNeHHOr0 HWHTETrpajia ISl HaXOXKJICHUS IUIOMIAAN KPHUBOJIMHEWHOU
tpaneuuu. ®opmyna Heiorona-Jleli6uuma. [Ipumepsl npuMeHeHus: UHTErpajia B (U3MKE U
TE€OMETPHH.

IIpakTHyeckue 3aHATHUA:
YucnoBass  MOCIEAOBATENBHOCTb, CHOCOOBI €€  3aJaHusl, BBIUMUCIEHUS  YJICHOB
nocnenoBarenbHoctd.  [lpegen  mocnepoBarenbHOCTH.  beckoHeWHO — yObIBaromias
reOMETPUYECKas IIPOIPECCUSL.
[Ipon3BoaHasA, MEXaHUYECKUN U TEOMETPUYECKHI CMBICI POU3BOJIHOM.
VYpaBHeHnue kacatenpHOM B oOmeM Buae. [lpaBuna u dopmynsl auddepeHIupoBaHuys,
Ta0NuIla MPOU3BOIHBIX dJIEMEHTapHbIX (QyHKIUH. VccrnenoBanue (QyHKIMU C MOMOIIBIO
npousBoaHoN. Haxoxknenue HauOONBLIETO, HAWMEHBIIETO 3HAYEHHUS U HIKCTPEMAaJIbHBIX
3HAYeHUH (YHKIUH.
Nurerpan u nepBooOpasHas. Teopema Hbrorona-JleitOnuia. IlpumeHenue uHTErpana K
BBIUMCJICHUIO (PU3NYECKUX BETUYMH U TUIOIIA ICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHs U CHCTEMbI YPABHECHUI.
PanmonanbHble, MppallMOHAIBHBIE, MOKA3aTEIbHBIE WU TPUTOHOMETPUYECKHE YPABHEHUSA H
CUCTEMBL.
PaBHOCHMIBHOCTD YpaBHEHUI, HEPABEHCTB, CUCTEM.
OcHOBHBIE TIpUEMBbl UX pelIeHUs (pa3lioKeHHEe Ha MHOXHUTENH, BBEICHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, TpauuecKuii METO).

HepageHncrsa.
PanmonanbHble, WppalMoHaIbHbIE, MOKA3AaTEIbHbIE U MpUOHOMempudeckKue HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PEIICHHUS.

Hcnonb3oBanue cBOMCTB M rpagukoB (yHKUMI NpPU pelieHUH YPaBHEHHH H
HepaBeHCTB. Meto nHTepBaioB. M300paxkeHne Ha KOOPIMHATHOW IJIOCKOCTH MHOXECTBA
peleHn ypaBHEHUN U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

Ipukaagubie 3aga4u.
IIpuMeHeHne MaTeMaTHYECKUX METOAOB Ul PEUIEHUS COACPIKATEIbHBIX 3a7ad U3
pasnuYHbIX oOnacTed HayKu WM MpaKTUKU. VHTeprperanus pe3yiabTara, ydeT peaslbHbIX
OTpaHUYECHUN.

IIpakTHyeckue 3aHATHS:
Kopuu ypaBHenuii. PaBHocuiasHOCTh YpaBHeHUH. [Ipeobpa3oBanne ypaBHEHHUIA.
OcHOBHbIE NTPUEMBI PEUICHUS YPAaBHEHUH. PelieHrne cuctemM ypaBHEHUM.
Hcnonb3oBanue cBOMCTB U rpaduKoB HYHKITUHN AJI pEIICHUs] YPAaBHEHHI U HEPABEHCTB.
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KOMBUHATOPUKA, CTATUCTHKA U TEOPUSI BEPOSITHOCTEHN

JIeMeHThl KOMOMHATOPUKH
OCHOBHBIE TMOHATUS KOMOWMHATOPUKH. 3aJauyd Ha MOACYET YHCIAa pa3MELIeHUH,
MEepPEeCTaHoOBOK, codeTaHui. Pemienue 3amau Ha mepebop BapuantoB. dopmyna OuHOMA
Herotona. CBoiicTBa OMHOMHHANIBHBIX KOA(duirenToB. Tpeyronpuuk Ilackans.

DJIeMEHTbI TEOPHH BEPOATHOCTEM
CoObITHEe, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXXEHUE BeposTHOCTEH. [lonamue o
He3agucumMocmu coovlmuil. J[ucKkpemuas cayuauHas 6eiuyuHd, 3aKOH ee pAcnpeoeneHus.
Yucnosvie xapakmepucmuku OUCKpemMHOU CIAy4atHou eenuyuHvl. Ilonamue o 3axoHe
OonbUUX YUCe.

DJIeMEHTbI MATEMATHYECKOH CTATUCTUKH
[IpencraBnenue naHHBIX (TaONUIBI, TUArpaMMbl, TpadUKH), 2ceHepanrbHas COBOKYNHOCMb,
gblOOpKa, cpeonee apupmemuyeckoe, meouaua. [lonamue o 3adauax mamemamuqeckol
CMamucmuxu.
Pewenue npaxmuueckux 3a0ay ¢ npumeHnenuem eposimHOCMHbIX MEMOO08.

IIpakTHyeckue 3aHATHA:
Hcrtopus pa3BUTUS KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH W CTATUCTUKU M UX DPOJb B
pas3nu4HbIX cepax yeIoBeuecKon xKuzHenesTeabHocTH. [IpaBuia komOuHaropuku. Perenne
KOMOMHATOpPHBIX 3aday. Pa3MenneHusi, couetaHusi U mepecTaHOBKH. bunom HpioTona wu
tpeyronbHuK [Tackans. [Ipuknaansie 3agaun.
Knaccruueckoe omnpezneneHue BEpPOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TeOpemMa O CyMME
BeposATHOCTEH. Brpruucnenne BepostHocTed. [lpukmansusie 3amaun. IlpencrasieHue
YUCIIOBBIX JaHHBIX. [IpukiiagHbie 3a1a4u.

I'EOMETPUA

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE
B3anmHoe pacnosiokeHue IBYX HOpsMBIX B mpocTpaHcTBe. [lapamnenbHOCTh OpsIMON U
mIockocTu. IlapaimenbHOCTh MUIOCKOCTEN. lleprneHauKyIsIpHOCTh HPSMOW U IUIOCKOCTH.
IlepnieHAUKyYJISIp ¥ HAKIIOHHAS. YTOJI MEXAY NPSIMOU U TUIOCKOCTHIO. JIByrpaHHbBIN yroi. Yroua
MEXY IUIOCKOCTSAMMU. [lepreHAuKyIsIpHOCTD ABYX IUIOCKOCTEN.
['eomeTpuueckue mpeoOpa3oBaHusi MPOCTPAHCTBA: MMAPAUICTBHBI TEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO TJIOCKOCTH.
[TapannenbHoe mnpoekTupoBaHue. Ilnowads opmoconanvuou npoexyuu. W3o0paxeHue
MIPOCTPAHCTBEHHBIX QUTYP.

MHororpaHHuKHu
Bepuunel, pebpa, rpaHu MHOTOrpaHHuka. Passepmxa. Mmuozozcpanmsie yenvl. Bwinykivie
MHo2oepannuku. Teopema Junepa.
[Tpusma. Ipsmas u vaknonnas npusMma. [lpaBunibHas npusma. [lapannenenunen. Kyo.
IIupamupa. [IpaBunbHas nupamuaa. YceueHHas nupamuaa. Terpasap.
CummeTtpuu B KyOe, B apajuiesienuIie/ie, B Ipu3Me U MUpaMHue.
Ceuenus ky0a, IPU3MbI U TUPAMHU/IBI.
[IpencraBnenre O MpaBUIIBHBIX MHOTOIpAaHHUKAX (TeTpa’ap, KyO, OKTa’[p, AOAEKAdAp H
HKocasp).

TeJsia 1 MOBEPXHOCTH BpPaLlICHUS
Hunuaap u koHyc. YcedeHHBIM KoHyc. (OcHOBaHUE, BBICOTa, OOKOBasi IMOBEPXHOCTb,
oOpasyrouias, pa3Beprka. OceBble CEUEHUs U CEYECHMSI MapajuiesIbHble OCHOBAHMIO.
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[Iap u cdepa, ux ceuenus. KacarenpHas miockocTh K cdepe.

N3mepenus B reoMeTpun
O6bem u ero uzmepenue. urerpanbHas popmyna oobema.
®opmysiel 00beMa KyOa, IpsIMOYTOJILHOTO Mapauiefenuneaa, Tpu3Mbl, UIHHAPA. DOpMyIIb]
o0bema nupaMuja M KoHyca. DopMynbl IUIOMIAJM MOBEPXHOCTEH IMJIMHIpPA M KOHYcCA.
dopmyIbl 00beMa 11apa 1 MJI0MAAU CPEpHI.
[Togo6ue Ten. OTHOIIEHUS IUIONIAAe MOBEPXHOCTEH U 00BEMOB MOJJOOHBIX TE.

KoopauHaTtbl 1 BEeKTOPbI
[IpsimoyronbHas (nekapToBa) cuUCTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmylia pacCTOSHUS
MEXJly IByMsI TOUKaMU. YpaBHEHUs CEepbl, nI0CKOCHU U NPAMOU.
Bekropsl. Moy BekTopa. PaBeHcTBO BeKTOpPOB. Cli0KeHHE BEKTOPOB. YMHOXKEHUE BEKTOpA
Ha yucno. Pa3ioxeHue BEKTOpa MO HANPABICHUAM. YIOJI MEXKAYy IBYyMS BEKTOPAMM.
IIpoexuus BekTopa Ha ocb. Koopaunarsl Bekropa. CKansipHOE MPOU3BEAECHUE BEKTOPOB.
Hcnonp30BaHuEe KOOPAWHAT M BEKTOPOB IIPU PELICHWH MAaTEMaTHYECKUX W IPUKIATHBIX
3a/1ay.

IIpakTHyeckue 3aHATHUA:
IIpu3Haky B3aMMHOIO pACHOJIOKEHHUS MNPSIMBIX. YIOJI MexXay nOpsAMbIMU. B3auMHoe
PaCIIOJIOKEHUE MPSAMBIX U IIIOCKOCTEW. [lepneHauKyissp U HakJIOHHAs K IUIOCKOCTH. YTOJ
MEXKy NMPSMOU U INIOCKOCThIO. TeopeMbl 0 B3aMMHOM PACIOJI0KEHUH MPSMON U TJIOCKOCTH.
TeopeMa 0 Tpex MepreHIUKYIsIpax.
[Ipu3Haku 1 CBOMCTBA MMapaIeNbHBIX U MEPIECHAUKYJISIPHBIX INIOCKOCTEM.
PaccTosHMEe OT TOYKM [0 IUIOCKOCTH, OT MNPAMOM 10 IUIOCKOCTH, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMHM, MEXJY CKPELIMBAIOLIUMH MPSIMBIMU, MEXAY MPOU3BOJIBHBIMU (UTypaMU B
IIPOCTPAHCTBE.
[TapaiienbHOE NMPOEKTUPOBAHME W €r0 CBOWCTBA. leopema O naowaou Opmo2OHANbHOU
npoeKyuu MHO20y20abHUKA. B3aiMHOE pacIoyioKeHne MPOCTPAHCTBEHHBIX (DUTYP.
Pasnuunbie  Buapl  MHOrorpaHHukoB. Mx — u3oOpaxenus. CeueHus, pa3BEpTKH
MHOrorpaHHukoB. [lmomaas noBepxHocTu. Bunsl cummeTrpuii B npoctpancTse. CumMmerpus
TEJ BpallleHUs 1 MHOTOI'PaHHUKOB. Bbrurciienue miomaaei 1 00beMOoB.
Bekropsl. JlericTBus ¢ BekTopaMu. JlekapTroBa cucteMa KOOPAUHAT B IIPOCTPAHCTBE.
VYpaBHEHUE OKPY>KHOCTH, c(ephl, MIOCKOCTH. PaccrosHue mexay Toukamu. [ledicTBus c
BEKTOpaMH, 3aJaHHbIMU KoopAauHaTaMu. CKaJsipHOE MPOMU3BENCHUE BEKTOPOB. BekTopHOE
YpaBHEHHE MPSIMOW U IJIOCKOCTH. VICHOJIb30BaHME BEKTOPOB IPHU JI0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUH.
JUisi BHEAayIMTOPHBIX 3aHATUM CTYIACHTaM, Hapsay C pELIeHHEM 3a7ad W BbIIIOJHEHUS
NPAKTUYECKUX 3a/laHul, MOXKHO TMPEJIOKUTh TEMbl HCCIEIOBATEIbCKUX U peepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEpPUIl OTIENbHBIX MEJIKUX 3aJad U yNpPaXHEHUH NpeJylararoTcs
CIOKETHBIC 3aJaHusl, TpeOyrolue IUTEILHOW pabdoThl B paMKax OJHOM MaTeMaTHYeCKOM
CUTyalUu. DTH TEMbI MOTYT ObITh MHAUBUYAJbHBIMHU 3aIaHUSIMU, HO MOTYT MpPEIaraTbCs U
IPYIIIE CTYIEHTOB JJI COBMECTHOT'O BBIIIOJIHEHUS UCCIIEA0BAHUS.
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OBbEM YUEBHOM JUCHUTIJIMHBI U BUJBI YYEBHOI PABOTHI

Bux yuyeOHoM padoThI Oovem
uacoe
MaxkcumajibHast yueOHasn
HArpy3Ka
(Bcero)
427
Oo0s13aTesIbHAS AyIUTOPHAA Y4eOHAas Harpys3ka (Bcero) 285
Nudopmarmonnsie (JICKITMOHHBIC) 3aHATHS 133
[IpakTrueckue 3aHATHUS
152
B TOM YHCJIE!
KonTposnbHbie paboThI
19
CamocTtosiTesibHAsi padoTa CTYIEHTOB (BCEro) 142
B TOM YHCJIE!
Pemenne 3a7a4, ypaBHEHH, HEPABEHCTB U T.IL. 97
3anonaHeHue TabIuI 7
[TonroroBka pedepara 3
KoncnexktupoBanue 20
[ToaroroBka cooOuieHUI 9
[TpakTnyeckas pabora
3
Hanucanue counHeHnus 1
CocTaBieHue UCTOPUYECKON CIIPABKU 2

IIpome:xyTOUHAs aTTecTanMsA B QopMe sK3ameHa
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TEMATUYECKHWH IJVIAH YYEBHOM JJUCHUTIJIUHBI «<MATEMATHUKA»

1 kypc -133 yaca

HanmenoBanue Conepixanne y4e0HOro MaTepualia, NpaKTHYCCKUE 3aHATHS, O0Bem YpoBeHnb
pa3iesioB U TeM caMoCTOsITeJIbHAasl pad0Ta CTYAEHTOB 4acoB OCBOEHHS
1 2 3
BBenenue. CoaepxxaHue y4eOHOro MaTepuaja 2
1 Maremaruka B HayKe, TEXHUKE U 3KOHOMHKe. MaremaTnka B MH()OPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTHYECKON 1 1
JIESTEIIbHOCTH.
) e v 3a1aun U3y4eHUST MaTEMaTHKH B YIPEKACHUSIX CPEAHETo MpodecCHoHANBHOTO 00pa3zoBanus. BxomHoi 1 1
KOHTPOJIb
CamocTosiTeJibHas padora: 1
1 | «Marematnka 1 s (COUMHEHHE) 1
Conep:xanue yuefHOro MaTepuaJia 12
Tema 1. 3 Ienple 1 paroHAIEHBIC YHCIA. 1 2
Pa3purtue nonsitust 4 JelicTBUTENBHBIE YUCIIA. 1 2
0 YHcite 5-6 IIpakTuyeckas padora Ne 1 «Apudmerndeckne ASHCTBHS HAJ YHCITAMI)) 2 2
7 [TpubmkeHHBIC BRIYUCICHUS. 1 2
8 CranyapTHas 3anuch YUCIA. 1 2
9-10 IIpaxTunyeckas padora Ne 2 «HaxoxaeHne nmpuOIMKSHHBIX 3HAYCHUH BETHMYNH U HOTPEITHOCTEH BRIYHCICHUI 2 2
11 KommiekcHble gncrna. 1 2
12-13 IIpakTnyeckas padora Ne 3 «KommekcHbIe Yrcia U ASHCTBHSI HAJ HUMI» 2 2
14 KontposbHas padora Nel «Pa3BuTne NOHATHS 0 YHCTIE» 1
CamocTosiTeIbHas padora: 6
2 3amonauTh TaOIMIY «Pa3BHTHE IOHSITHS O YHCIE» 1
3-4 Uwncno [TN (coobmienme) 2
5-6 [TpuOmkeHHBIC BRIYUCICHUS 2
7 3amonauTh TabIMIY «KOMIUIEKCHBIE YHCIIay 1
Nudopmanuonubie (JIeKIMOHHbIE) 3aHATHSA 5
IIpakTHyeckue 3aHATUS, B TOM YHCJIe KOHTPOJIbHbIE PadoThI 7(1)
Conep:xaHue y4efHOro MaTepuaJia 30
Tema 2. 15 [ToBTOpEHME POHICHHOTO. 1 2
Kopnu, crenenn n 16 KopeHb n-0ii cTenenu. 1 2
JIorapupmMeI 17 IIpakTuyeckas padora Ne 4 «[Ipeobpa3oBaHue BEIPaXEHUH, COMEPIKAINNX PAAUKAIIBD) 1 2
18 HWppanmonansHble ypaBHEHMUSL. 1 2
19-20 IIpakTuyeckas padora Ne 5 «PenieHne nppannoHaAIBHBIX YPaBHEHUID) 2 2
21 Crenenn. 1 2
22 IpakTuyeckas padora Ne 6 «Haxoxnenme 3HadeHWil cremeneil. IIpeoOpasoBaHme BEIpaKEHHH, COAEPIKAIINX 1 2
CTEIICHN
23-24 IIpakTnyeckas padora Ne 7 «Pemienne nokazaTeIbHBIX yPaBHEHUI 2 2
25 CaoticTBa 1 rpaduk nokasareabHOH QyHKIMN 1 2
26 IpakTuyeckas padora Ne 8 «PemieHue nokasareabHbIX HEPABEHCTB» 1 2
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27 Jlorapudmer. | 2
28 CaoticTBa JIorapruQpMoB. 1 2
29-30 IIpakTnyeckas padora Ne 9 «[IpumeHeHue cBOICTB JioraprudmMoBy» 2 2
31 IIpakTnyeckas padora Ne 10 «Ilepexon k HoBoMy ocHOBaHHIO. [IpeoOpazoBaHne BEIpAKEHUI. 1 2
32 IIpakTnyeckas padora Ne 11 «JlorapudmupoBaHue U MOTEHIMPOBAHUE BHIPAKEHHUI 1 2
33 CaoticTBa 1 rpaduk norapudmudeckor GQyHKIMN 1 2
34 IIpakTuyeckas padora Ne 12 «Haxoxnenme oOmacTu ompeneneHus iorapupmudeckoit ¢yHkun. CpaBHEHHE 1 2
sorapupmMoB»
35 Jlorapudmugeckue ypaBHEHHUS. 1 2
36 Mertoasl perieHus JJorapupMUIEeCKuX YpaBHEHHUH. 1 2
37-38 IIpakTnyeckas padora Ne 13 «Pemenue gorapu)MuUdecKuX ypaBHEHHI» 2 2
39-40 IIpakTnyeckas padora Ne 14 «Pemenne gorapuMudecKux ypaBHEHHI 1 HEPAaBEHCTBY 2 2
41-42 IIpakTnyeckas padora NelS «[IpubnrkeHHbIE BEIYUCICHHSI M pENICHHE NPUKJIAIHBIX 33131 2 2
43-44 KonTpoabhas padora Ne 2 «KopHu, crenenu u jorapupmbny 2
HNndopmanuonnbie (IeKUMOHHbIE) 3aHATHS 10
IIpakTHyeckue 3aHATHS, B TOM YHCJEe KOHTPOJIbHbIE padoThl 20 (2)
CamocrosiTe/ibHAsA padora: 15
8-10 CreneHs ¢ IeCTBUTENFHBIM ITOKa3aTeieM (pelieHue 3a1aq) 3
11-13 Pemenye uppanroHalbHbIX YpaBHEHUH 3
14-16 Pelenne nokaszaresbHbIX YpaBHEHUN U HEPABEHCTB 3
17-19 [IprmeHeHne CBOHCTB Jorapu(MoB 3
20-22 Perrenue norapupmMudeckux ypaBHeHHI M HEPABEHCTB 3
Tema 3. Conepxanue yueOHOro MaTepuaJia 24
Mpsivbre n 45-46 | B3auMHO€ pacrosioKeHue MPSMBIX M IIIOCKOCTEH. 2 2
I10CKOCTH B 47-48 | NpakTHyeckas pabora No 16 «B3auMHOe pacronoKeHne NPSMbIX U IIOCKOCTeil. Pemenne 3a1au» 2 2
MpOCTPaHCTBE. 49-50 [TapannenpHOCTh IPSMBIX U INIOCKOCTEH 2 2
51-52 IIpakTyeckas padora Nel7 «[lapauienbHOCTh NPSIMBIX M IIJIOCKOCTEH B MpocTpaHCTBe. Pemenne 3amau» 2 2
53-54 IIpakTuyeckas padora Ne 18 «l[lapanenbHOCTh TIOCKOCTEN) 2 2
55-56 [lepneHIMKYISIPHOCTD NPSIMBIX U IIJIOCKOCTEH 2 2
57-58 IIpakTuyeckas padora Ne 19 «[lepneHauKyIspHOCTh NPSIMBIX M IJIOCKOCTEH. Pemenue 3agaw 2 2
59 [TeprieHIUKYNISAp U HAKJIIOHHAS. 1 2
60 Teopema 0 Tpex NepIeHIUKYIsIpax. 1 2
61-62 IIpakTnyeckas padora Ne20 «llepneHaukymsip u HaknoHHas. TeopeMa o Tpex nepneHauKymsapax. Pemenue 3amau» 2 2
63 ['eoMeTpryeckue npeodpa3oBaHysi MPOCTPAHCTBA: MapaJlIeIbHbIN IIEPEHOC, CHMMETPHSI OTHOCUTENIBHO TNIOCKOCTH. 1 2
64 [TapannensHoe npoekTUpoBaHue. [110Wadb 0pmocoHaIbHOU NPOEKYUU. 1 2
65-66 IpakTnyeckas padora Ne 21 «M300pakeHre IPOCTPAHCTBEHHBIX (DUTYP U MIOCTPOCHUE CEUCHUI 2 2
67 IToBTopenue no reme «lIpsiMple ¥ MIIOCKOCTH B IPOCTPAHCTBE» 1 2
68 Kontpoabnas padora Ne 3 « IlpsiMble M IJIOCKOCTH B IPOCTPAHCTBE) 1
Nudopmanuonnbie (IeKUMOHHbIE) 3aHATHS 11
IIpakTHyeckue 3aHATHSN, B TOM YHCJEe KOHTPOJIbHbIE padoThl 13(1)
CamocTosiTeibHas pagora: 12
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23 BsanmMHOe pacronoxeHue MPsIMBIX U ITIOCKOCTEH B MPOCTPAHCTBE (TECT, BOMPOCHI) 1
24-26 JKu3HB 1 NesITeTbHOCTD YUCHBIX-MATEMATHKOB (COOOIICHHUE 110 BRIOOPY) 3
27-28 [TapanmensHOe npoekTrpoBanue. [1omaas opToroHaaIbHON MPOEKIUH. (KOHCIICKT ) 2
29-31 I'eomerpust EBkimuza (pedepar) 3
32-34 Pemenue 3anau no reme «Teopema 0 Tpex MEPIEHANKYIIPAX» 3
Tema 4. Conep:xaHue yueOHOro MaTepuaJia 14
Komounaropuka. 69-70 KomOuHaTOpHBIE KOHCTPYKIIHH. 2 2
71-72 [TpaBuia KOMOMHATOPHKH. 2 2
73-74 IIpakTnyeckas padora Ne22 «Pemenue 3a1a4 Ha mepedOp BapHaHTOBY 2 2
75-76 IIpakTnyeckas padora Ne 23 «Pemenne KOMOMHATOPHBIX 33149 2 2
77 Amnarpammebl. Yncio op6Owur. 1 2
78 IIpakTnyeckas padora Ne 24 «Anarpammbl. Yucio opout» 1 2
79 ®Dopmyna 6maoma Herotona. Tpeyrompuuk Ilackamst. 1 2
80 IIpakTuyeckas padora Ne 25 «Dopmyna 6maOoMa HeioToHA» 1 2
81 IToBTopenne o Teme «OCHOBHBIE OHSATHS KOMOHMHATOPUKI 1 2
82 KonTtposabHas padora Ne 4 «3eMeHTbl KOMOMHATOPHKH» 1
Nudopmanuonnbie (IeKUMOHHbIE) 3aHATHSA 7
IIpakTuyeckue 3aHATHS, B TOM YHCJEe KOHTPOJIbHbIE PAdOTHI 7(1)
CamocrosiTesqibHas1 pabora: 7
35-36 W3 ctopun KOMOMHATOPUKH (COOOIICHNE) 2
37-38 3anosHUTh Tabnuiy «Pa3menienus, HepecTaHOBKH, COUCTAHMSDY 2
39-41 PerreHne KOMOMHATOPHBIX 33/1a4. 3
Tema 5. Conepixanne yueOHOro MaTepuaJia 22
Koopaunarte! n 83 IToBTOpeHME NpoiIeHHOr0. JeKapTOBbI KOOPANHATHI HA INIOCKOCTH. 1 2
BEKTOPBbI. 84 [IpsimoyronbHas cucTeMa KOOPIUHAT B IPOCTPAHCTBE. 1 2
85 IIpakTnyeckas padora Ne26 «PaccrosiHue Mexay Toukamu. Pemenue 3agauw 1 2
86 IpakTnyeckas padora Ne 27 «KoopauHaTsl ceperHbI 0Tpe3ka. Pemenune 3agau» 1 2
87-88 IIpakTnyeckast padora Ne 28 «KoopanHaTHI B IPOCTPAHCTBE» 2 2
89 Koopaunats! BekTopa. PaBHbIE BEKTOPBIL. 1 2
90 JelcTBUs Ha/l BEKTOpaMU U MX KOOpJAUHATaMHU. 1 2
91-92 IIpakTnyeckas padora Ne 29 «BrinonHenne qelcTBUI HaJ BEKTOPaMU» 2 2
93-94 CBsI3b MEX1y KOOPAMHATAMU BEKTOPOB M KOOPAMHATAMU TOUEK. 2 2
95-96 IpakTnyeckas padora Ne 30 «IIpocTeiinme 3aaul B KOOPAXHATAXY 2 2
97-98 CkansipHOe MPOM3BEIECHIE BEKTOPOB. YTOJI MEXKIY BEKTOpPaMU 2 2
99-100 IpakTnyeckas padora Ne 31 «CkansipHoe IPOU3BEIEHHE BEKTOPOBY 2 2
101 BexTopHble ypaBHEHUs PSIMOI M INIOCKOCTH. 1 2
102 YpaBHEHHE OKPYKHOCTH. 1 2
103 IToBTopenue no Teme «KoopAHHATBI U BEKTOPBI» 1 2
104 KonTtpoabHas padora Ne 5 «KoopanHaThl H BEKTOPbI B IPOCTPAHCTBE) 1
Nndopmanuonnbie (IeKIMOHHbIE) 3aHATHS 11
IIpakTHYyecKkne 3aHATHS, B TOM YHCJIe KOHTPOJIbHbIE padoThl 11(1)
CamocrosiTe/ibHasA padora: 11
42-44 | [IpsaMoyronbHas (1ekapToBa) CHCTEMa KOOPIMHAT B IPOCTPAHCTBE (KOHCIEKT ) 3
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45-46 Pemenue 3anau no reme «KoopauHatsl B IpOCTPaHCTBEY 2
47-49 Pemenue 3anau o reme «JleicTBUS HaJl BEKTOPaMU» 3
50-52 Pewenue 3anaq no reme «CKansipHOE IPOU3BEIEHUE BEKTOPOBY» 3

Coaepxanue yueOHOro Mmarepuaja

N
o

Tema 6. 105 BpamarensHoe aBuxeHue. Panuannas mepa yria. 1 2
OcHoBbl 106 IpakTuyeckas padora Ne 32 «IlepeBon rpagycHON Mepbl H3MEpPEHHsI YITIOB B PAJHAHHYIO B 00paTHO» 1 2
TPUTOHOMETPHUH 107 CuHyc, KOCHHYC, TAHT€HC U KOTaHTEHC. 1 2
108 IIpakTnyeckas padora Ne 33 «BrunciieHue 3Ha9eHUH OCHOBHBIX TPHTOHOMETPHUICSCKUX (QYHKITHI 1 2
109 OCHOBHBIC TPUTOHOMETPHUYECCKHUE (POPMYIIBL. 1 2
110-111 | Mpakruyeckas padora Ne 34 «[IpuMeHeHHEe OCHOBHBIX TPHUTOHOMETPHUYECKUX (HOPMYID» 1 2
112 [Ipeobpa3oBaHyie TPUTOHOMETPHICCKHX BBIPAKCHUI 2 2
113 DopMyIbl IPUBEACHHUSL. 1 2
114 IIpakTnyeckas padora Ne 35 «PopMysbl IPUBEIECHUSI» 1 2
115 IIpakTnyeckas padora Ne 36 «PopMyIIbl CIOKEHUSI» 1 2
116 IpakTnyeckas padora Ne 37 « [IpeoOpa3oBanre CyMMBI B IPOU3BEACHUE W 00PATHOY 1 2
117-118 | ITpakTuueckas padora Ne 38 «IIpeoOpa3zoBaHre TPUTOHOMETPUICCKIX BBIPAKCHHN) 2 2
119-120 | ®yHKIMH y=SinX U y=CO0SX, HX CBOICTBa U rpadHKu. 2 2
121-122 OyHKINHM y=tgX U y=ctgX, HX CBOWCTBA 1 IpaduKH. 2 2
123-124 | TlpeoOpazoBaHue rpadKOB TPUTOHOMETPHUSCKUX (PyHKIHH 2 2
125-126 | IlpakTuyeckas padora Ne 39 «IloctpoeHne rpadhMKOB TPUHTOHOMETPHUICCKUX (DYHKITHID) 2 2
127 IToBTropenne o Teme «OCHOBBI TPHTOHOMETPHI 1 2
128 Kontposabnas padora Ne 6 «OCHOBbI TPMTOHOMETPUMY 1
129-130 | IToBTOpeHue 2 2
131-132 | UroroBasi KOHTpoJibHasi padora 3a 1 kype Ne 7 2
133 IloBTOpEeHHNE 1
HNudopmanuonnpie (IeKUMOHHbIE) 3aHATHSA 15
IIpakTHyeckue 3aHATHSN, B TOM YHCJEe KOHTPOJIbHbIE padoThl 13(3)
CamocrosiTesqibHas1 padora: 14
53-54 Pewenue 3anau no reMe «PaguanHas Mepa yriay 3
55-57 3amonauTh TaOIMIY «TpUrOHOMETPHS» 4
58-61 [Ipeobpa3oBaHyie TPUTOHOMETPHIECKHX BBIpAKEHHUH (peleHne 3a/1a4) 4
62-64 IIpeobpazoBanms rpadiKOB TPUTOHOMETPHUCCKUX (DYHKITHH (KOHCIIEKT) 3
HTroro HNudopmanuonsbie (IeKUMOHHbIE) 3aHATHSA 61
3a 1 kypc | [IpakTHYecKHe 3aHATHS, B TOM YHCJie KOHTPOJIbHbIE PagoThI 72(8)
CamocTosiTe/ibHas padoTa 66
2 kype - 152 gaca
HaumenoBanue Conep:xanue y4e0HOT0 MaTepHaJia, NPaKTHYECKHE 3aHATHS, Oo6bem YpoBenn
pa3ieioB U TeM caMocCTosITeJIbHasi paboTa 4acoB OCBOEHHS
1 2 3 6
Conep:xanue y4efHOro MaTepuaJia 10
Tema 6. 1 | ApKCUHYC, apKKOCHHYC, apKTaHI'€HC U apKKOTaHI€HC 1 2

18




OcHoOBBI 2 IIpocreiimue TPHrOHOMETPUIECKHE YPABHEHUS 1 2
TPUTOHOMETPHUH 3-4 IIpakTnyeckas padora Ne 1 «Pemenne npocTelUX TPUTOHOMETPUYECKUX YPaBHEHUID) 2 2
5-6 IIpakTuyeckas padora Ne 2 «PerieHne TpUroHOMETpUYECKUX YPABHEHHUH ¢ IOMOIILIO Pa3JIMUHbBIX IIPE0OPa30BAHMI» 2 2
7-8 IIpumepsl penieHys NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB. 2 2
9 IIpakTHyeckas padora Ne 3 «Pemenne npocTeHIUX TPUTOHOMETPUYECKUX HEPABEHCTBY 1 2
10 KoutposbHas padora Ne 1 « Tpuronomerpuyeckue ypaBHeHHsI M HEPABEHCTBa» 1
Nndopmanuonnbie (IeKIMOHHbIE) 3aHATHS 4
IIpakTHyeckue 3aHATHSN, B TOM YHCJE KOHTPOJIbHbIE padoThI 6(1)
CamocrosiTe/ibHAsA padora: 5
1-2 OCHOBHBIE THIIBI TPHTOHOMETPHUECKIX YPaBHEHUH U HEPABEHCTB (KOHCIIEKT) 2
3-5 Pelienne TpUroHOMETPUYECKHUX YpaBHEHUI 3
Conepxanue yueOHOro MaTepuaJia 24
Tema 7. 11. [onstre Gynkumu. OOsacTs onpeneneHus 1 00J1acTh 3HAUCHUH (DYHKIIHH. 1 2
DyHKIUUH, UX 12. Cnoco0sl 3a1aunst PyHKIMK. OrpaHn4eHHOCTH (DYHKIUH. 1 2
CBOMCTBA 13-14 IIpakTnyeckas padora Ne 4 «Haxoxnenne odnactu onpeneseHus: 1 00JacTH 3HAUCHUH (QyHKITHI 2 2
rpapuku. 15. YerHble 1 HEeUSTHBIC (YHKIIUU. 1 2
16. [TepromMYHOCTH TPUTOHOMETPHUYESCKUX (DYHKIIUH. 1 2
17-18 IIpakTuyeckas padora Ne 5 «/ccienoBanue (yHKIMU Ha YSTHOCTb U IIEPUOJUIHOCTH) 2 2
19 Bospacranue u yobiBanue QyHKIMHA. DKCTPEMYMBI. 1 2
20 IIpakTnyeckas padora Ne 6 « MccrnenoBanne yHKIMHM Ha BO3pacTaHUE M YObIBAHHE» 1 2
21-22 Cxema mccnenoBanusi GyHKIHUA 2 2
23 IIpakTuyeckas padora Ne 7 «/ccienoBanue QyHKINU 110 rpaguKy» 1 2
24 IIpakTnyeckas padora Ne 8 «/ccienoBanue TMHEHHOHN 1 1pOOHO-IIMHEHHON QYHKIIHI» 1 2
25 IIpakTuyeckas padoraNe 9 «lcciienoBanne KBaIpaTUIHON (PYHKIIUI» 1 2
26 IIpakTuyeckas padora Nel0 «VccinenoBanne pannoHANIBHBIX (YHKIUI 1 2
27 IIpeobpa3oBanust QyHKIHN U NSHCTBUS HAJl HUIMHU. 1 2
28 IIpakTnyeckas padora Ne 11«lloctpoenne odbpaTHON HYHKIHN» 1 2
29-30 IIpakTuyeckas padora Ne 12«Cummerpusi GpyHKIMIA 1 TpeoOpa3oBaHne X rpaguKOBY» 2 2
31-32 HenpeprIBHOCTE (QYHKITHH. 2 2
33. IToBTopenne o Teme «DYHKIINHU, UX CBOWCTBA U TPaQUKI» 1 2
34. KontpoJsbHas padora Ne 2 «DyHKIMH, HX CBOHCTBA M IPaPUKH» 1
Nndopmanuonnbie (eKUMOHHbIE) 3aHATHS 11
IIpakTHyeckue 3aHATHSN, B TOM YHCJE KOHTPOJIbHbIE padoThl 13(1)
CamocrosiTe/ibHAsA padora: 12
6-8 CaotictBa ¢pyHkuun. Iloctpoenue rpadukoB GpyHKIMH (perIeHne 3a1aq) 3
9-11 HccnenoBanne QyHKIIMN B IOCTPOSHHE Tpaduka 3
12-14 OOparHbIe TpUrOHOMETpUYecKHe (PYHKIIMU (KOHCTICKT) 3
15-17 HenpeprBHOCTE QyHKINH (KOHCIICKT) 3
Conep:xanue yueOHOro MaTepuaJia 30
Tema 8. 35. ITonsiTue MHororpannuka. [Ipusma. 1
MHOrorpaHHuKH 1
KpyIJble TeNa, 36. [Tnouiaab MOBEPXHOCTH MIPU3MBL.
37-38 IpakTuyeckas padora Ne 13 «I[Ipusma. Ilnomans noBepxHocTH npusMel. Penienue 3anau» 2
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39 Iupamupa. [IpaBuiibHas nupamuaa 1 2
40 [Tnomans NoOBEpXHOCTHU MUPAMUIBL. 1 2
41-42 IIpakTuyeckas padora Ne 14 «Pemenue 3amad o teme «[Iupammmany 2 2
43 YcedeHnHas mupaMua. 1 2
44. IpakTuyeckas padora Ne 15 « Pemenue 3anau o reMe «YceueHHasi MTUPAMUIIANY» 1 2
45-46 CummeTpus B pocTpaHcTBe. [IpaBUiIbHBIE MHOTOTPAHHHUKH. 2 2
47. KonTtpoabnas padora Ne 3 « MHOrOrpaHHHKH» 1
48. [Tonstre numuaapa. [ToBEpXHOCTH MUIUHAPA. 1 2
49-50 IpakTuueckas padora Ne 16 «Pemenue 3aaa4 no reme «{unuaap»» 2 2
51 Komnyc, ero snemenTsl. [IoBepXHOCTH KOHYCA. 1 2
52 VceueHHBIH KOHYC. 1 2
53-54 IpaxTnyeckas padora Ne 17 «Pemenne 3agay mo reme «Koryc»» 2 2
55 lap u cdepa. BzaumHoe pacrionokenue cepsl 1 INIOCKOCTH. 1 2
56 [Tnomanp moBepxHOCTH CHEPHI. 1 2
57-58 IIpakTnyeckas padora Ne 18 «Pemenue 3anau o reme «lllap u chepan» 2 2
59 O06wéMm u ero uzmepenne. QopMyIbl 11 BEIYUCICHUS 00HEMOB MHOTOTPAHHHUKOB M TEJI BPAIICHUS. 1 2
60 IIpakTnyeckas padora Ne 19 «Pemenne 3aa4 Ha BEIYUCIEHHE 00BEMOB MTPU3MBI M ITMPAMHJIBD) 1 2
61-62 IpaxTnyeckas padora Ne 20 « Beraucnenrne 006eMOB HMIMHIPA, KOHYCA U IIapay 2 2
63 IMomo6ue Ten. OTHOMICHHS TUTOIIAICH TTOBEPXHOCTEH U 00BEMOB TIOAOOHBIX TEI. 1 2
64 KontpoabHas padora Ne 4 «Tesia BpameHus» 1
Nndopmanuonnbie (1eKUMOHHbIE) 3aHATHS 14
IIpakTuyeckue 3aHATHSN, B TOM YHCJEe KOHTPOJIbHbIE PAdOTHI 16(2)
CamocrosiTeibHAsA padora: 15
18-19 CocCTaBHTh UCTOPUUECKYIO CIIPaBKY «BO3HMKHOBEHUE HAa3BaHUH F€OMETPHUCCKUX TEID» 2
20-22 BrinonHeHne Mozieneil MHOTOIrpaHHUKOB (TIPAaKTHYECKOe 3aJaHue) 3
23-24 [IpaBuiIBbHBIE U TONYNIPaBHIBHBIE MHOTOTPAaHHUKH (COOOIIEHHE ) 2
25-28 Pemenue 3anau no reme «MHOTOrpaHHUKY U UX IOBEPXHOCTU 4
29-32 Pemenne 3aga4 mo teme «Tenma BpalieHUs: M UX TOBEPXHOCTH 4
Tema 9. Conep:xaHue yueGHOro MaTepuaJia 30
Hauana 65 [Ipormecc u ero MoAeIMPOBAHHE. 1 2
MaTeMaTH4YeCKOro 66 [TocnenosarensHOCTH. CIOCOOBI 33JaHUS YUCIIOBBIX ITOCIIEIOBATEIFHOCTEH. 1 2
aHa/msa. 67 [Tpenen mocyie0BaTEIbHOCTH. 1 2
68 IIpakTuyeckas padora Ne 21 «BpruucieHue npeesa mocieg0BaTeIbHOCTH 1 2
69 BeckoneuHo yOpIBaIOIIas reOMEeTpUYECKast IPOrpeccus | e€ cyMma. 1 2
70 IIpaxTyeckas padora Ne 22 «BpuucieHne cyMMbl OE€CKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MTPOTPECCHI 1 2
71-72 [TousaTne o npousBonHoH. Popmyns! auddepeHInpoBaHus. 2 2
73-74 IIpakTnyeckas padora Ne 23 «BpruncieHne NpoON3BOIHBIX MIEMEHTAPHBIX (QYHKITHID) 2 2
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75 IIpaBuia BeIYMCIEHUS] IPOU3BOIHBIX. 1 2
76 IIpakTnyeckas padora Ne 24 «BbuuciieHue NPOU3BOJHBIX TPOU3BENCHHS H YACTHOIO» 1 2
77 IIpon3BomHast COKHOU (HYHKIIUH 1 2
78 IIpakTuyeckas padoraNe 25 «Bpruncienne NpoOU3BOJHON CIIOXKHON (YHKIIUI 1 2
79 IIpakTnyeckast padora Ne 26 «BrluncieHre NpOU3BOIHBIX» 1 2
80 KoutpoJsbHas padora Ne 5 «IlponszBogHas» 1
81 YpaBHEHHE KacaTeJIbHOH K IrpaduKky QyHKIHH. 1 2
82 IIpakTnyeckas padora Ne 27 «YpaBHeHHE KacaTeIbHOU K IrpadMKy QYHKIIII» 1 2
83-84 IIpakTnyeckas padora Ne 28 «[IponsBoaHas B (QM3HMKE M TEXHUKE» 2 2
85 [Ipu3Hak Bo3pacTanus U yObIBaHUs GYHKIUHU. TOUKH SKCTpeMyMa. 1 2
86 IIpakTuyeckas padora Ne 29 «lccienoBanne (yHKIMHM Hda MOHOTOHHOCTBY» 1 2
87-88 IMpakTuyeckas padora Ne 30 «ccnenoBanue QpyHKIMH Ha OTPE3KE» 2 2
89-90 IIpakTuyeckas padora Ne 31 «lccnenoBanue GyHKIMM M HOCTpoeHHE rpadukay 2 2
91-92 IIpakTyeckas padora Ne 32 «IIpumeHeHne npou3BoAHON. PelleHne npukIagHbIX 3a1a4» 2 2
93-94 KoutpoJsbHas padora Ne 6 «IIpumeHeHHe MPOU3BOIHOI 2
HNndopmanuonnbie (IeKUMOHHbIE) 3aHATHS 10
IIpakTHyeckue 3aHATHS, B TOM YHCJEe KOHTPOJIbHbIE padoThl 2003)
CamocrosiTe/ibHAsA padora: 15
33-35 Brruncienne npon3BoIHON (GYHKIHH 3
36-39 Pemenue 3ana4 no reme «l'eoMeTpruecKuil CMbICI IPOU3BOAHOM» 4
40-43 Pemenue 3aaa4 no reme «PU3HUECKUI CMBICI TPOU3BOAHON» 4
44-47 Pemenue 3amad no teme «I[IpuMeHeHHE TPOU3BOTHON K MCCICIOBAHUIO (DYHKITHI. 4
Tema 10. Conepxanue yueOHOro MaTepuaJia 18
Hurerpay u ero 95-96 ITepBooOpasHas. 2 2
NpuMeHeHue. 97-98 IIpakTuyeckas padora Ne 33 «Brruncnenue nepBooOpasHbIX » 2 2
99-100 IIpakTuyeckas padoraNe 34 «[IpaBuia BEIYMCICHHUS IEPBOOOPA3ZHBIX » 2 2
101-102 | Inomanp KpUBOJMHEHHON Tpaneuuu 2 2
103-104 | IlpakTuyeckas padora Ne 35 «BpruncineHue miomanu KpHBOJIMHEHHON Tpanelum 2 2
105 WuaTerpan. ®opmyna Hertotona-JleliOanmna 1 2
106 IIpakTHyeckas padora Ne 36 «BeruuciieHue nHTErpana» 1 2
107-108 | IlpakTHyeckas pabora Ne 37 «BprunicieHue Iomaayd KpUBOJIMHEHHON TpaleliMy C MIOMOILBI0 HHTErpaiay 2 2
109-110 [TpuMephl IprMeHeHHs HHTErpaia B GU3UKE U TCOMETPHUH. 2 2
111 IToBTopenne no Teme «llepBooOpa3Has M HHTETPaD» 1 2
112 KoutpoJsbnas padora Ne 7 «IlepBooGpasHas M HHTerpamn 1
Nndopmanuonnbie (eKUMOHHbIE) 3aHATHS 8
IIpakTHyeckue 3aHATHSN, B TOM YHCJE KOHTPOJIbHbIE padoThI 10(1)
CamocrosiTe/ibHAsA padora: 9
48-49 Pemenue 3amau o teme «IlepBoobpazHasy 2
50-52 BrlunciieHue miomaay KpUBOJAMHEHHON Tpanelly 110 TOTOBOMY YEPTEXY 3
53-56 Brlunciienue miomaay KpUBOJIMHEHHOHN Tpanelyy ¢ MOMOIIbIO HHTErpaja 4
Tema 12. Conepxanue yueOHOro MaTepuaJia 16
DJIeMEHThI TEOPHH 113 CoObiTre. Bumpl cirydaifHBIX COOBITHI. 1 2
BEPOATHOCTEH 1 114 OTHOCHUTETbHAS YaCTOTa CIYYaWHBIX COOBITHH. 1 2
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MaTeMaTH4ecKoi 115 BeposTHOCTh paBHOBO3MOIKHBIX COOBITHI. 1 2
CTATUCTHKH. 116 BeposTHOCTh MPOTHBOIOIOKHBIX COOBITHI. 1 2
117 CrnoxeHue U YMHOXKEHHE BEPOSITHOCTEN. 1 2
118 IIpakTnyeckas padora Ne 38 «CnoxeHue U YMHOKEHUE BEPOSITHOCTEN» 1 2
119-120 | I1oBTOpHBIE HCTIBITAHMUSL. 2 2
121-122 | IuckpeTrHas ciiyyaiiHasi BEJIMYMHA, 3aKOH €€ pacnpeaeseHusl. 2 2
123-124 | DneMeHTHI MaTEMaTU4eCKOH CTATUCTHKH. 2 2
125-126 | IlpakTHyeckas pabora Ne 39 «Pemenne NpakTUUECKUX 3a7ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJOBY» 2 2
127 Crioco0bI IpeIcTaBICHAS TAHHBIX 1 2
128 KontpoubHas padora Ne8 «31eMeHThI TEOPHH BEPOATHOCTEH H MATEMATHYECKOH CTATHCTHKU» 1
HNndopmanuonnbie (IeKUMOHHbIE) 3aHATHS 12
IIpakTHyeckue 3aHATHSN, B TOM YHCJE KOHTPOJIbHbIE padoThI 4(1)
CamocrosiTe/ibHAsA padora: 8
57-60 Pemenue 3a1a4 o Teopur BEpOSTHOCTEN 4
61-64 CpenHue 3HaUeHUs M MX IpuMeHeHne B cratuctuke (Pedepar) 4
Tema 13. Conepxanue yueOHOro MaTepuaJia 23
YpaBHenus u 129-130 PanyonanbHble ypaBHeHUs M HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS 2 2
HepaBeHCTBa. 131-132 | IlpakTHyeckas pabora Ne 40 «PemeHue paioHaJIbHbIX YPAaBHEHUH U HEPABEHCTBY 2 2
133-134 HppanuoHanbHble ypaBHEHHs U HepaBeHCTBa OCHOBHBIE IPUEMBI UX PELICHUS 2 2
135-136 | IlpakTHyeckas pabora Ne 41«Pemenne uppauroHaIbHbIX YPABHEHUI U HEPABEHCTB » 2 2
137-138 | Tloka3aTenbHble ypaBHEHMs U HepaBeHCTBA. OCHOBHBIE IPHEMBI UX PELLICHHUS 2 2
139-140 | IlpakTHyeckas pabora Ne 42 «Pemenne NoKa3aTeabHbIX YPaBHEHHI U HEPABEHCTB)» 2 2
141-142 | Jlorapupmuyeckue ypaBHEHUs 1 HepaBeHCTBA. OCHOBHBIE IPUEMBI HX PEIICHHS. 2 2
143-144 I[pakTnyeckas padora Ned43 «Pemenue orapuMUIeCKUX YpaBHESHHUH U HEPABEHCTBY 2 2
145-146 | TpuroHoMeTpu4ecKHe ypaBHEHUsI U HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS 2 2
147-148 | IlpakTHyeckas pabora Ne 44 «PemnieHue TpUrOHOMETPUYECKUX YPaBHEHHI U HEPABEHCTBY 2 2
149 KontposbHas padora Ne 9 «Pemienne ypaBHeHH W HEPaBEHCTB» 1 2
150 HroroBoe noBropeHue 1 2
152 HroroBoe noBropeHue 1 2
Nndopmanuonnbie (1eKUMOHHbIE) 3aHATHS 13
IIpakTHyeckue 3aHATHSN, B TOM YHCJE KOHTPOJIbHbIE padoThl 11(1)
CamocrosiTe/ibHAsA padora: 12
65-66 OCHOBHBIE IPHEMBI PEIICHHUS] YPaBHEHHUH (KOHCIIEKT) 2
67-70 Pemienue ypaBHeHH U CUCTEM YpaBHEHUH. 4
71-72 OCHOBHBIE IPUEMBI PEIICHHS] HEPABEHCTB 2
73-76 Peienue HepaBeHCTB 4
HTOr0 Nndopmanuonnbie (eKUMOHHbIE) 3aHATHS 72
3a 2 Kypc | IlpakTHyecKHe 3aHSATHS, B TOM YHCJIe KOHTPOJIbHbIE PA0OTHI 80(10)
CamocrosiTe/ibHAsA paboTa 76
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XAPAKTEPUCTUKA OCHOBHBIX BUJ1OB JEATEJIBHOCTHU CTYAEHTOB

Cooepicanue Xapaxmepucmuxka 0CHOBHbIX U008 0eAMeTbHOCIU CIY0eHmo8 (Ha
00yuenus YPOBHE YUeOHbIX Oelicmeuil)

BBE/IEHUE
Beenenne = (O3HAaKOMJIEHUE C POJIBI0 MATEMATUKH B HAyKE, TEXHUKE, IKOHOMUKE,

MH(QOPMAITMOHHBIX TEXHOJIOTUSIX U MPAKTHUECKON AEATEIbHOCTH.
= O3HAKOMJICHUE C LIEJSAMU U 33/1a4aMU U3Y4YE€HUsI MAaTEMAaTUKU TIPU
ocBoenuu npodeccuii CIIO.

AJI'EBPA

Pa3BuTne noHaATHS 0
qucjie

* BrmonssaTh apudMeTHdecKkre JeHCTBUS HAJl YUCIIaMU, COUeTast
YCTHBIE U TUCbMEHHBIE IPUEMBI;

" HaxOAWTh MPUOIMKEHHBIC 3HAYCHUS BEIMYUH U TIOTPEIITHOCTH
BBIYUCIICHUH (a0COJIFOTHAS U OTHOCUTEIbHAS ); CPABHUBATH YHCIIOBHIC
BBIpaKEHUS;

" HAXOAUTh OLIMOKHU B PEoOpPa30BaAHUSAX U BHIYUCICHUAX (OTHOCUTCS
KO BCEM ITyHKTaM MPOTPaMMBbl).

Kopnu, crenenu,
Jorapupmsl

* (O3HAKOMUTHCS C IOHATUEM KOPHS 71- CTEIIEHH, CBOMCTBAMHU
PaIvKaJIOB U C MPAaBUJIaMU CPAaBHEHUEM KOPHEM.

* @opMyJIMpOBaTh OINPEIEICHUE KOPHA U CBOMCTBA KOPHEM.
BbIuucisiTe M cpaBHUBATh KOPHM, J€1aTh IPUKHUIKY 3HAYEHUS KOPHSI.
[IpeoOpa3oBbIBaTh YMCIIOBBIE U OYKBEHHBIE BHIPAKEHUS, COIEPIKALIUE
paguKaibl.

» BEINOTHATH pacyeTsl o GopMysiaM, COAEPKAIIUM PaJUKAaIIbl,
OCYLIECTBIISII HEOOXOAUMbIE TOJICTAHOBKH U ITPE0Opa30BaHusl.

* Onpenenars paBHOCHIBHOCTD BRIPAKEHUN ¢ paaukaiamu. Pemars
UPPALMOHAJIBHBIE YPABHEHUS.

* (O3HAaKOMHUTBCS C IMOHATUEM CTENEHU C ACHCTBUTEIBHBIM
IIOKA3aTeJIEM.

» HaxonuTh 3Hau€HUs CTENEHHU, UCTO0Ib3Ys IPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA

» 3anuchIBaTh KOPEHb /-1 CTETIEHU B BUJE CTEIICHU C IPOOHBIM
MOKa3aTeJIeM U Ha000pOoT.

» @opMyJIMpOBaTh CBOMCTBA CTEIIEHEN. BBIUUCIATH CTENIEHU C
palMOHAIIBHBIM ITI0KA3aTeNeM, AeaTh NPUKNAIKY 3HAYCHHsI CTEIICHH,
CpPaBHHBATh CTEIICHU.

= [IpeoOpa3zoBbIBaTh YHCIOBbIE U OYKBEHHBIE BBIPAXKEHUS,

cozep Kale CTEeIEeHH, IPUMEHS CBOMCTBA. Pelare rmokasarenbHble
YPaBHEHHS.

* (O3HAaKOMHUTHCS C IPUMEHEHHEM KOPHEW U CTENEHEN MpU
BBIYMCIIEHUU CPENHUX, IIPU JIETIEHUN OTPE3KA B «30JI0TOM CEUEHUMN.
Pemiate npukiiaiHble 3a1a4M HAa «CJIOYKHBIE ITPOLICHTHI.
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IIpeoOpa3zoBanue
ajnredOpanvyecKux
BbIPAKEHU I

* BeinosHATh IpeoOpa3oBaHus BbIpAKEHUN, TPUMEHSIST (DOPMYJIBI,
CBSI3aHHBIC CO CBOMCTBAMU CTETICHEH U JIorapru(MOoB.

= Onpenensarb 001acTh JOMYCTUMBIX 3HAYEHUM JIorapuhMHUUECKOTO
BbIpaKeHUs. PermaTh jorapudMudeckue ypaBHCHHSL.

OCHOBbI TPUTOHOMETPHUU

OcHOBHBIE IOHATHSA

* J3yuuTh paguaHHbIA METOJ U3MEPEHUS YIVIOB BPALLICHUS U UX CBS3b
¢ TpagycHoi Mepoii. U300pakars yribl BpallleHHsl Ha OKPY>KHOCTH,
COOTHOCHUTH BEJIMUHHY YIJIA C €70 PACIIOJI0KEHUEM.

» QopMyIMpOBaTh ONPENEICHUS TPUTOHOMETPUIECKUX DYHKITUN JIsI
YIJIOB IIOBOPOTA U JJISI OCTPBIX YIVIOB IMPSIMOYTOJIBHOIO TPEYTOJIbHUKA U
OOBSICHSITH UX B3aHMOCBSI3b.

IIpeoOpa3oBanus * M3y4nuTh OCHOBHBIE (POPMYIIBI TPUTOHOMETPHUH: (POPMYIIBI CIIOKESHHUS,
NPOCTeHIINX yIIBOCHUSI, IPEOOPA30BAHUS CYMMBI TPUTOHOMETPUIECKUX (DYHKIIUN B
TPUTOHOMETPUYCCKMUX | IPOU3BCACHUEC U IPOU3BECJCHUSA B CYMMY U IIPUMECHSATH IIPU
BbIpasKeHUi BBIYMCJICHUH 3HAYCHUSA TPUTOHOMETPHYCCKOIO BBIPAKCHUS U
YHOPOIICHHS €rO0.
= (3HAaKOMUTBCS CO CBOMCTBAMH CUMMETPUHU TOUYEK HA €UHUYHON
OKPYXHOCTH M PUMEHATh UX JJI BbIBOAA (POPMYJI IPUBEICHUS.
IIpocreiimmue * Pewmats no popmynam u 1Mo TPUrOHOMETPUUECKOMY KPYTy

TPUTOHOMETPHYECKHUe
YPaBHEHUS U

IPOCTENIINE TPUTOHOMETPUUECKUE YPABHEHHSI.
* [IpuMeHATh 00I1IHME METO/IBI PELIEHUsI YPABHEHUH (MPUBEIEHUE K

nepasencmea JMHEMHOMY, KBaJIPATHOMY, METO]T PA3JIOKEHHS] HA MHOKUTENH, 3AMEHBI
MEPEMEHHOM ) MIPU PEIICHUU TPUTOHOMETPUUYECKUX YPABHEHUH.
= OTMeuaTh Ha KPyre pelieHrs NPOCTEUIINX TPUTOHOMETPUUECKUX
HEPABEHCTB.

Apkcunyc, * (O3HaKOMUTHCS C MOHSATUEM OOPATHBIX TPUTOHOMETPUUECKUX

APKKOCUHYC, (yHKLIMH,

APKMAHZEHC HUucia

* M3yunTh onpeneneHust apkCuHyca, apKKOCHHYCa, apKTaHI'€HCca YUCIa,
(dopmyIHMpoBaTh UX, N300pakaTh Ha €TUHUYHON OKPY>KHOCTH,
IPUMEHSITh IPU PEIICHUN YPABHEHUN.

®YHKIUU, UX CBOMCTBA U TPA®UKHU

DyHKUMHA
TIlonamue o
HenpepvleHOCMU

dyukyuu

= (O3HAKOMUTBCSI C TOHATHUEM MEPEMEHHOM, MpUMEPaMU 3aBUCUMOCTEMN
MEXy IEpEMEHHBIMH.

= (O3HAKOMUTBHCS C IOHATHEM rpaduKa, ONpPeesTh NPUHAIECKHOCTD
Touku rpaduky pynkuuu. [lo popmyne npocreiiiieit 3aBUCUMOCTH
onpenensTh BUJ ee rpadguka. Boeipaxxars o ¢popmyie ogHy
NEePEMEHHYIO Yepe3 JIpyTrue.

* (O3HaKOMUTBCS € onpenesaeHueM GyHKIUU, GOPMYITUPOBAThH €TO.
HaxonuTe 06s1acTh onpeseneHus u 00J1acTh 3HaYeHUN QYHKITUH.

CaoiicTBa pyHKUIMH.
I'padpuueckas
HHTepHpeTalus.

= (O3HAKOMUTHCS C IMpuMcpaMu (I)YHKLII/IOHEUILHBIX 3aBUCHUMOCTEH B

PCAJIBHBIX ITPOHECCAX U3 CMCIKHBIX JUCHUILIINH.
= (O3HAKOMUTHCS C AOKA3aTCIIbHBIMHU PACCYKACHHUAMN HCKOTOPBIX
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Ipumepsi
(pyHKUMOHATIBHBIX
3aBHCHUMOCTEH B
peaibHbIX Mpoueccax
U ABJIEHHUAX

CBOWCTB JIMHEHHOW 1 KBaJAPATUIHON (DyHKIIUNA, TPOBOAUTH
UCCIIE0BaHUE JTUHEUHON, KYCOYHO-TMHEUHOU, TPOOHO — JIMHEHHOHN U
KBaJIpaTUYHON (PYHKUUMU, CTPOUTH UX rpaduku. CTpOUTh U YUTATh
rpaduku pynkumii. Uccnenosars GyHKIMU.

» CocTaBisTh BUJ (PYHKIIMH MO JAHHOMY YCIJIOBHUIO, pEIIaTh 3a/1a4M Ha
JKCTPEMYM.

* BrinonssaTs npeodpa3oBanus rpaduka QyHKIIUH.

OoparHble pyHKIUHA

» U3yuuts nowsmue oopamuot ¢ynxyuu, ONpeaensiT BUI U CIPOUms
epaghux obpamuou GyHKyuu, Haxooums ee 061acmv onpeoeseHus u
obnacmo 3nuauenut. IlpuMeHsaTh cBoMCTBA (DYHKITHH MPU HCCICTOBAHUH
ypaBHEHUH M MPU PEIICHUH 3a7a4d Ha SKCTPEMYM.

» (O3HAKOMHUTHCS C IMMOHATHEM CJI0KHOHN (PYHKITHH.

CreneHHble,
NoKa3areJibHbIe,
JorapupmMuyecKue u
TPUTOHOMETPHYECKHE
¢pynknun. Oo6parHbie
TPUTOHOMETPHYECKHE
GyHkunn

* BpaucisaTh 3HaUeHUS (PYHKIIUU 110 3HAYSHUIO apTyMEHTa.
OnpenensiTe MOJIOXKEHUE TOUYKHU HA rpaduKe M0 €€ KOOpAUHATAM U
Ha00OPOT.

= lcnonb30BaTh CBOMCTBA (PYHKITMN /11 CPAaBHEHUS 3HAUCHUN
cTeneHey u jorapu@mos.

» CrpouTth rpadUKu CTENEHHBIX U JIOTapuPMUUIECKUX QYHKIUH.

* Pemarpb nokaszareiabHble U JJOTapu(MHUUECKUE YPABHEHUS U
HEPABEHCTBA MO U3BECTHHIM aJITOPUTMAM.

*  (3HAKOMUTKCS C IOHATHUEM HENPEPHIBHON NEpUOANYECKON
byHKMHU, GOPMYIMPOBATH CBOMCTBA CHHYCA U KOCUHYCA, CTPOUTh UX
rpaduku.

* (3HAKOMUTKCS C TOHATUEM TAPMOHUYECKUX KOJICOAHUM U
npUMEpPaMH TapMOHUYECKUX KoseOaHUM JUIsl ONMCaHUs MPOIIECCOB B
dbusukKe U Ipyrux o0JacTIX 3HAHHUS.

*  (3HAKOMUTKCS C IOHATHEM PA3PHIBHON MEPUOIUUECKON (DYHKIINHU,
dbopMyIMpoBaTh CBOMCTBA TAHT'€HCA M KOTAHT€HCA, CTPOUTH UX

rpad UK.

» [IpumensTh cBOMCTBA (DYHKIMN JUIsl CPABHEHMSI 3HAYCHUN
TPUTOHOMETPUYECKUX (DYHKIUMA, TSl pEIICHUS] TPUTOHOMETPUYECKUX
YPaBHECHUU.

= Cmpoums epaguxu 0o6pamusvix mpuecoHOMempu4ecKux QyHKyuu u
onpeoeisims nNo epapuKam ux ceolcmaa.

* BrInonHATh peodpazoBaHue rpauKoB.

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

ITocaenoBaTe LHOCTH

* (3HAKOMUTHCS C IOHSITUEM YMCIOBOM MOCIEA0BATEIHOCTH,
croco0amu ee 3alaHusl, BBIYUCICHUSAMU €€ YJICHOB.

» O3HaKoMumvbCcs ¢ NOHAMuUeM npeoena nociedo8amenbHOCMU.

* (O3HaKOMHUTBHCS C BBIYUCICHHEM CYMMBbI OECKOHEYHOTO YHCIIOBOTO
psizia Ha MpUMEpE BBIYHMCIICHUS CyMMbI OECKOHEYHO yObIBaIOIIEH
FEOMETPUYECKOMN MTPOrPECCHUH.

» Pemats 3a7aun HAa TpEUMEHEHNE (OPMYIIBI CYMMbI OECKOHEYHO
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yOBIBaIOIIEH TEOMETPUIECKON MPOTPECCHUH.

IIpousBonuas u ee
NPUMEHEHHE

® (O3HAaKOMUTHCS C MOHSITUEM TPOU3BOIHOM.

* M3yunth U GOPMYIUPOBATH €€ MEXAHUUECKUN U T€OMETPUUECKUI
CMBICJI, U3YYHUTh AJITOPUTM BBIYHCIEHUS TPOU3BOIHOM Ha MpUMeEpe
BBIUMCJICHUS] MTHOBEHHOM CKOPOCTH M YIJIOBOTO KO3 PHUIIEHTA
KaCaTeJIbHOU.

= CoCTaBJIATh YpaBHEHHUE KacaTeJIbHOM B 0011IeM BUJIE.

* Briyunts npasuiia quddepeHunpoBanms, TaOIUIy TPOU3BOIHBIX
AIeMEHTapHbIX QYyHKIUHN, TPUMEHSTH I 1udhepeHIInpoBaHMs
(yHKUMH, 171 COCTaBIEHUS yPaBHEHUS KaCaTEIbHOM.

* M3yuuTh TEOPEMBI O CBS3U CBOMCTB (DYHKIIMU U TIPOU3BOJIHOM,
(opMyIIMpOBATh UX.

* [IpoBOIUTH C MOMOIIBIO TPOU3BOIHOM UCCIIEIOBaHUE (DYHKIIUH,
3a1aHHOM (OPMYIION.

* YcraHaBiIMBaTh CBSI3b CBOWCTB (DYHKIIMU M MPOU3BOAHOM 10 UX
rpadukam.

* [IpuMeHATh NPOU3BOAHYIO JUISl PEIIEHUS 3a/1a4 Ha HAXOXKICHHE
HauOOJbIIEr0, HAMMEHBIIETO 3HAUEHUSI M HA HAXOXKJIEHUE IKCTPEMYMA.

IlepBooOpa3Has u
HHTErpaJj

= (3HAKOMUTBCS C TIOHSATHUEM MHTETpaja 1 MmepBooOpa3HOi.

* M3yuuTh npaBuiia BBIYUCIEHUS NIEPBO0Opa3Hoi U TeopeMmy HproToHa-
JleitOHMLIA.

= Pemath 3a/1a4u Ha CBS3b [IEPBOOOPA3HON U €€ C MPOU3BOJHOM, Ha

BBIUHCIIEHUE NTEPBOOOPA3HOMN 1151 JaHHOU (PYHKLIMH.
* Pewats 3a71auu Ha IPUMEHEHUE UHTErpaa Jijisl BBIYUCIECHUS

(U3HYECKUX BEJIMYUH U IUIOLIAJCH.

YPABHEHHWS N HEPABEHCTBA

YpaBHeHus u
CHCTEeMbI YPABHEHHU I
HepaBencrBa u
CUCTEMBbI HEPABEHCTB
¢ AByMS
nepeMeHHbIMHU

* (O3HAKOMHUTHCS C MMPOCTCHIIIMMH CBEICHUSIMHU O KOPHSX
anreOpandecKuX ypaBHECHUH, C TIOHITHIMU UCCIICIOBAaHUS YPaBHCHUH U
CHCTEM yPaBHEHUM.

* M3y4yuTh TEOPHUIO PABHOCUIBLHOCTH YPAaBHEHUH U €€ MPUMEHEHUE.
[ToBTOPUTH 3aMKCh PEIICHUS CTAaHAAPTHBIX YPaBHEHUH, IIPUEMBI
npeoOpa3oBaHusl ypaBHEHUH Jisi CBEICHUS K CTaHIapPTHOMY
YpaBHEHHUIO.

» Pemath panioHanbHbIe, HPPALMOHATIBHBIC, TIOKA3aTEeIbHbIC U
TPUTOHOMETPUYECKHUE YPABHEHHUS U CUCTEMBI.

» Hcnonb3oBaTh CBOWCTBA U rpauku PyHKIMIMA IS pelieHus
ypaBHeHU#. [IoBTOpUTH OCHOBHBIE TPUEMBI PEIICHUS CUCTEM.

* Pemath ypaBHEHUS, IPUMEHSS BCE MPUEMBI (pa3lioKeHHUE Ha
MHOKUTEJU, BBEJCHIE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA,
rpaduueckuit MeTon).

* PemaTh cucTeMbl ypaBHEHUH, MPUMEHSISI pa3JIMYHbIE CIIOCOOBI.
O3HAKOMUTKCS ¢ OOLIMMHU BOITPOCAMH PEIICHUSI HEPABEHCTB U
MCIIOJIb30BaHMsI CBOMCTB M rpaduKoB (DYHKIIMN MIPH pEeUICHUHU
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HEPaBCHCTB.
* PemaTh HEpaBEHCTBA M CHCTEMbl HEPABEHCTB, IPUMEHSIST Pa3TMIHbBIC
CIIOCOOBI.

» [IpuMeHATH MaTEMaTHYECKHUE METO/IBI IS PEIICHUS
COJIEpKATEIBHBIX 33J1a4 U3 PA3IMYHBIX 00JIaCTEH HAYKH U TPAKTUKH.
HHTEepnpeTnpoBaTh pPe3yibTaThl, YYUTHIBATh PeaabHbIC OTPAHHYCHHS.

JIEMEHTbI KOMBEUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcCHOBHbBIE IIOHATHUSA
KOMOMHATOPUKH

* M3yuuTh npaBuiia KOMOMHATOPUKHU U MPUMEHSTh NPU PELICHUH

KOMOMHATOPHBIX 3a/1a4.
* Pemath KOMOMHATOPHBIE 3a/1a4l METOAOM iepedopa U Mo MPaBUILY

YMHOKECHHUS.

* (O3HaKOMUTHCS C MOHATUAMH KOMOMHATOPUKH: Pa3MELICHUSIMH,
COYETAHUSIMHU U NEPECTAHOBKAMU U (POPMYJIaMU JJIs1 UX BBIUMCICHUS.
* OOBICHATH U IPUMEHATH (POPMYJIBI 1JIs1 BBIYMCIICHUS Pa3MEILEHUM,

NIEPECTAHOBOK M COUYETAHUM IIPU PEIICHUH 3a/1a4.
* (O3HakoMuTbhcs ¢ OuHOMOM HbroTOHA U TpeyronbHukoM [lackans.

» Pemath npakTUYECKHUE 3a/1a4Ml C UCIIOJIH30BAHUEM MOHATUIN U MTPaBUII
KOMOMHATOPUKH.

DJIeMEeHTbI TEOPUH

® JI3y4uTh KIIACCUYECKOE OIPEAEIICHUE BEPOATHOCTH, CBOMCTBA

BEPOSITHOCTEH BEPOSATHOCTH, TEOPEMY O CYMME BEPOSATHOCTEH.

= PaccMOTpETh NMPUMEPHI BEIYUCICHUS BEPOATHOCTEN. Pemare 3anaun

Ha BbIUKCIIEHUE BEPOATHOCTEN COOBITUH.
IIpencraBiaenue ® (3HAaKOMUTBCS C IPEACTABICHUEM YUCIIOBBIX TAHHBIX U UX
JAHHBIX (Ta0JM LB, XapaKTepUCTUKAMM.
AuarpaMmabl, * PemaTh npakTHuecKue 3aj1aud Ha 00pabOTKy YMCIIOBBIX JIaHHBIX,
rpagukn) BBIYMCIIEHUE UX XAPAKTEPUCTHK.

I'EOMETPUA

IIpsimble u = DopmysMpoBaTh U IPUBOAUTH JI0KA3ATEIBCTBA IIPU3HAKOB B3aUMHOIO
IIOCKOCTH B PacCIoNOoKEHUs NPAMBIX U IJIOCKOCTEN. Pacrio3HaBarh Ha yeprexax u
NPOCTPAHCTBE MOJCIIX Pa3JIMYHBIC CIyYand B3AUMHOTI'O PACHOJIOKCHUS IIPSIMBIX U

IJIOCKOCTEM, apIYMEHTUPOBATh CBOU CYXKICHHS.

= QopMyIMpOBaTh ONPEACICHHUS, IPU3HAKU U CBOMCTBA MapaslIeIbHbBIX
Y NIEPIIEHAUKYJIISIPHBIX IJIOCKOCTEU, ABYTPAHHBIX U JIMHEWHBIX YIJIOB.

® BBINOJIHATH TOCTPOCHUS YIVIOB MEXKAY NPSIMBIMU, IPSIMOU U
IJIOCKOCTBIO, MEXY IUIOCKOCTSIMU 10 ONKMCAHUIO U PACIIO3HABATh UX HA
MOJENSX.

* [IpuMeHSATHh NPU3HAKU U CBOWCTBA PACHOJIOKEHUS IPSIMBIX U
TUTOCKOCTEH TIpH pelieHuu 3a1ad. 300pakars Ha pUCYHKAX U
KOHCTPYUPOBATh HA MOJAEJSX NEPICHANKYIISIPbI K HAKIIOHHBIE K
IJIOCKOCTH, IPSIMBIE, MMAPAJUICIIbHBIE TTIOCKOCTH, YTJIbl MEXKIY IPSAMOU U
IJIOCKOCTBIO U1 0OOCHOBBIBATH ITOCTPOCHHE.

® Pemate 3a7ja4i HA BBIYHUCIICHUE TEOMETPUYECKUX BEITUYUH.
OnuceIBaTh pacCTOSIHUE OT TOYKHU 0 MJIIOCKOCTH, OT MPSIMOM 10
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IIJIOCKOCTH, MEXIY INIOCKOCTSIMH, MEXIYy CKPELIMBAIOLIUMU IIPSMBIMH,
MEX]Ty POU3BOJIBHBIMU (PUTYpaMu B IPOCTPAHCTBE.

= DopMyMpOBaTh U JOKA3bIBaTh OCHOBHBIE TEOPEMBI O PACCTOSHUAX
(TeopeMmbl CyIIECTBOBaHMS, CBOWCTBA).

= 300paxkaTh Ha yepTexKAX U MOJICTISAX PACCTOSIHUSI U 00OOCHOBBIBATh
CBOM CyxaeHHs. OnpeaensaTb U BBIYUCIATh PACCTOSHUS B
npoctpaHcTse. [IpuMeHsaTs popMysbl U TEOPEMBI INIAHUMETPUHN JUIS
peleHns 3a1au.

® (3HAaKOMHUTHCS C OHATHUEM NAPAIIIEIBHOTO ITPOEKTUPOBAHUS U €TO
cBoiicTBaMU. Popmyauposams meopemy o niowaou Opmo2oHaAIbHOU
npoeKyuyu MHO20Y201bHUKA.

» [IpuMeHSTHh TEOPHIO ISl 0OOCHOBAHMS TOCTPOEHUN U BBIYUCICHUN.
AprymMEHTUPOBATh CBOM CYKJICHHS O B3AHMHOM PAaCIIOJI0KEHUH
IPOCTPAHCTBEHHBIX PUTYD.

MHororpaHHuKHU

* OnucChIBaTh U XapaKTEPU30BaTh PA3JINYHBIE BUJIBI MHOTOIPAHHUKOB,
NIEPEYNCIIATH UX DJIEMEHTHI U CBOMCTBA.

* M300pakaTb MHOTOI'PaHHUKH U BBIMOJIHATH IOCTPOEHUS Ha
U300paKEHUSAX U Ha MOJEJISIX MHOTOTPaHHUKOB.

* BpIUKCIAT IMHENHBIE JIEMEHTHI U YIUIBI B IPOCTPAHCTBEHHBIX
KOH(QUTypalusax, apryMeHTUPOBaTh CBOU CY>KIEHUSI.

= XapakTepu3oBaTh U N300paxkaTb CEUEHUS, pa38epmKuU
MHO202PAHHUKOSG, BBIYUCIIATH ILIOIIAAN TOBEPXHOCTEMN.

* CTpouTh NpocCTEUIIne ceYeHHsl KyOa, MPU3MBbL, TUPAMUJIBL.
[IpumeHATh (paKThl U CBEAEHUS U3 INIAHUMETPHUU.

* (3HAaKOMUTBCS C BUJAMH CUMMETPUN B POCTPAHCTBE,
dbopMyIMpoBaTh ONpPECICHUS U CBOMCTBA. XapaKTepru30BaTh
CUMMETPHH TEJ BPAILIECHUS U MHOIOTPAHHUKOB.

= JIpuMeHATH CBOMCTBA CUMMETPUU IIPU PELIEHUU 3a]1a4.

* Mcnonb3oBaTh NPUOOPETEHHBIE 3HAHUS JIJIs1 UCCIIEIOBAHUS U
MOJEJINPOBAHNS HECIIOKHBIX 3a/1a4.

* M300pakaTb OCHOBHbIE MHOTOTPAHHUKHU U BBIIOJHATH PUCYHKH 110
YCJIOBHIO 3aJa4H.

Tesia 1 mnoBepxHOCTH
BpaLlleHU S

* (O3HaKOMHUTBHCS C BUJAMHU TeJ BpalleHusi, PopMyIupoBaTh UX
ONIPEICIICHUs U CBOMCTBA.

= DopmyMpoBaTh TEOPEMBI O CEYEHUU 1Iapa MIOCKOCTBIO U O
IUIOCKOCTH, KacaTelnbHOM K cdepe.

= XapakTepu3oBaTh U N300paxaTh Tejla BpalleHUs], UX Pa3BEPTKHU,
CEYCHMUSI.

* Pemars 3a7a4v Ha MOCTPOCHHUE CEYEHUM, HA BEIYMCIICHUE JJIVH,
pacCTOsSIHUM, YIJIOB, TIomaaeu. [IpoBoauTe 10Ka3aTeabHbIE
paccykAeHUs IIPU PEIICHUH 3a/1a4.

» JIpuMeHSATh CBOMCTBA CHMMETPHUU IIPHU PELICHUH 3a/]1a4 Ha TeJla
BpallleHMs, HA KOMOMHAIIUIO TE.
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» M3o0pakaTh OCHOBHBIC KPYIJIBIC TEJIA M BHITIOJIHATH PUCYHOK IO
YCJIOBHIO 3aJa4H.

HN3mepenus B
reoMeTpuu

* (O3HAaKOMUTBHCS C IOHATUSAMH TUIOMIAIM U 00beMa, aKCHOMaMH U
CBOMCTBAMH.

» Pemrate 3a71aui Ha BHIYHMCIICHUE IUTOMIACH MIOCKUX (uryp,
IPUMEHSAS COOTBETCTBYIONIME (GOPMYJIIBI U (PAKThl U3 TUTAHUMETPHUH.
* M3y4uTh TEOPEMBI O BHIYUCICHUN 00bEMOB MPOCTPAHCTBEHHBIX Tell,
pelath 3a7a4 Ha MpUMeHeHne (HOpMyJT BBIYUCIIEHUS 00BEMOB.

* W3yuuth HOpMyIIbI AJIs BEIYUCICHUS IIOMIAACH MOBEPXHOCTEN
MHOTOTPAaHHUKOB U TeJl BpanieHusi. O3HaKOMUTBCSI C METOAOM
BBIUMCJICHUS IO TOBEPXHOCTH C(HEpHI.

* Pemars 3a7a4M HAa BBIYHCIICHHUE TUIOIIAJEN TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI.

Koopaunarel un
BEKTOPbI

= (3HAaKOMUTHCS C IOHATUEM BEKTOpA. M3ydnTh IEKapTOBY CUCTEMY
KOOpPAMHAT B IPOCTPAHCTBE, CTPOUTH I10 3aJAHHBIM KOOPAMHATAM TOYKH
Y IJIOCKOCTH, HAXOAUTh KOOPAUHATHI TOYEK.

* Haxogutb ypaBHEHUS OKPY>KHOCTH, CHEpBIL, MIOCKOCTU. BHIUUCIATH
pPacCTOSTHUSA MEXAY TOUKaMHU.

® J3y4nTh CBOMCTBA BEKTOPHBIX BEJIMYMH, ITPABUIIA PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, ITPABUIIA HAXOKICHUS
KOOpPAMHAT BEKTOpA B MPOCTPAHCTBE, PAaBUia ACHCTBUN C BEKTOPAMU,
3aJaHHBIMU KOOPJAWHATAMH.

* JIpuMEHATH TEOPHUIO MPH PELICHUH 3a1a4 HA JICUCTBUS C BEKTOPAMM.
N3yuuTh CKaNsipHOE NPOU3BEICHNE BEKTOPOB, BEKTOPHOE YPAaBHEHUE
NPSMOM U IJIOCKOCTHU. [IpUMEHSTh TEOPUIO MPU PELIEHUH 3a/1a4 Ha
JNENUCTBUS C BEKTOPAMHU, HA KOOPJIMHATHBINA METOJ, Ha IPUMEHEHNE
BEKTOPOB /ISl BBIYMCIIEHUS BEJINYMH YIJIOB U PACCTOSIHUIA.

* (O3HaKOMHUTBCS C JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPHUU O
B3aMMHOM PaCIIOJIOKEHUU MPSAMBIX U IIIOCKOCTEN € UCIIOIb30BAHUEM
BEKTOPOB.
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YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHHUE PABOYEM ITPOI'PAMMBI YYEBHOM JUCHHUITJINHBI
«MaTteMaTukKa»
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Jlnst  ocBoeHHsT pabouel mporpaMMbl YU4eOHOM JUCIUIUIMHBI «MaremaTnka» B
I'BIIOY MO TIITT, peanmsyromem oOpa30oBaTeIbHYIO MPOTPAMMY CPEIHETO OOIIETO
obpazoBanuss B mnpenenax ocBoeHus OII CIIO nHa 06a3e OCHOBHOTO OOIIETrO
o0pa3oBaHusl, UMEETCAd Y4eOHbIH KaOMHET, B KOTOPOM CYIIECTBYET BO3MOXXHOCTh
cB0O0OOIHOTO JocTyna B UHTEpHET BO BpeMsi y4eOHOT0 3aHSITHUS U B IEPUO] BHEYyUYEOHOMU
JEATeIbHOCTH CTYJCHTOB.

[Tomemenne yueOHOro KabuHETa YAOBIETBOpsieT TpeOoBaHusiM CaHUTApHO-
snuaeMuoioruueckux npasuil 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo
TUTIOBBIM ~ 000pYZOBaHWEM, YKa3aHHOM B HACTOSIIMX TPEOOBAHUSX, B TOM UHCIE
CHEeUUaIU3UPOBAaHHON yueOHOM MeOeblo U CcpeACcTBaMU OOy4YEHHsI, JOCTATOUHBIMU IS
BBITIOJTHEHUST TPEOOBAHMI K YPOBHIO MTOJATOTOBKU CTYJICHTOB.

B xabuHeTe nMeeTcsl KOMIBIOTEP C JIMIICH3UNOHHBIM IMPOTPAMMHBIM 00eCIICUYCHIUEM
Y BBIXOAOM B MHTEpPHET.

B cocraB yueOHO-METOIMYECKOr0 U MaTepUAIbHO-TEXHUUYECKOTr0 00eCIIeYeHH S
porpaMmbl y4eOHON AUCHUIUIUHBI «MaTteMaTHKay BXOJSAT:
"  HarsAHbIE TOCOOUS ( MOPTPETHI BBHIAAIONIUXCA YUCHBIX-MAaTEeMAaTUKOB, KOMILIEKT
CTEPEOMETPUUYECKUX TEN);
"  OuOJMOTEYHBIH (POHI.
B 6ubnuoteunsrit hoHI BXOAAT

= y4eOHUKH 110 MaTeMaTHKe:

-bamMakoB M.M. Maremaruka. YueOonuk nis yupexaennit HI1O u CITIO. -M.
M3aTeNIbCKUI HEeHTp «Akanemusi», 2015

- baimmakoB M.U. Maremaruka: CoopHuk 3ana4: yued. [Tlocobue mis
yupexaennit HIIO u  CIIO. — M., u3narenbckuii neHTp «Axkagemus», 2015

=  y4yeOHO-MeToaudeckue KoMmuiekTol (Y MK),06ecnieunBaroiirie ocCBOSHHE

y4eOHOHM AMCHUIUIMHBI MaTemaruka.

B nponecce ocBoenust padboyeil mporpaMMbl yueOHOM TUCUUIIIIMHBI « MaTemMaThkay
CTYACHTBI MMEIOT BO3MOXKHOCTB JOCTYIIA K 3JICKTPOHHBIM yU4eOHBIM MaTepuaiam 1o
MaTeMaTUKe, UMEIOIUMCS B CBOOOIHOM JOCTyMe B cucteMme MHTepHeT (JIeKTpOHHbIE
KHHTH, IPAKTUKYMBbI, TECThI, MaTeprasbl EI'D u np.):

-bammvakoB M.U. Matematuka. Yueonuk misa yupexaeauit HITIO u CI1O. —-M..
M3AaTeNIbCKUN LHEeHTp «Akaaemusi», 2015
-bammakos M.U. Maremaruka: COopHuk 3amad: yue6. [locobue misi yupexaeHui
HITIOu  CIIO. — M., uznatenbCkuid eHTp «AkageMusi», 2015
-Amumos III.A. u ap. AnreOpa u Havana ananuza. 10 (11) k1. — M.: 2015
-bammakoB M.M. Marematnka. COOpHHMK 3amad MPOQPWIBHONW HAIMPaBICHHOCTH:
yue0.mocobue. — M.: 2014
-Konmoropos A.H. u np. Anrebpa n Havana ananusa. 10 (11) k1. — M., 2014.
Hnumepnem-pecypcol
http://school-collection.edu.ru — DnexkTpoHHbIN yuyeOHUK «MaTemaThka B IIKOJE,
XXI Bex».
http://fcior.edu.ru - uHpOpMaMOHHBIE, TPEHUPOBOUYHBIE U KOHTPOJIbHbBIE
MaTepuabl.
www.school-collection.edu.ru — Enunas komnekiuu [udgpoBsix 06pa3zoBaTeIbHbIX

31



pecypcoB
www.edu.ru

www.profobrazovanie.org
www.firo.ru
www.festival.lseptember.ru
[Topran Math.ru: GuGnuoreka, OJIUMMUAJbI, 3a/1a4d, HAy4YHBIC IIKOJBbI,
yUMTEeNbCKasi, UCTOpUsi MareMaTuku http:// www.math.ru
Marepuainbel o mMarematuke B EnnHo# komteknuu nudpoBbeix 00pa3oBaTeIbHBIX

pecypcoB

http://school_collection.edu.ru/collection/matematika/
Maremaruka B TOMOIIIb IKOJIBHUKY U CTYJICHTY (TECTHI 110 MaTeMaTHUKE OHJIAMH)
http://www.mathtest.ru
[Topran Allmath.ru — Bcst MaTemaruka B ogqHoM Mecte http://www.allmath.ru
Besi snementapnas maremaruka: CpemHsisi MaTeMaTHUeCKass MHTEPHET — IITKOJ
http://www.bymath.net
Jlunaktudeckue MaTepuanbl M0 HWHPOPMATHKE ©  MaTeMaThKe
http://comp_science.narod.ru
3amaun MO TeOMETpUH: WHMOPMAIMOHHO — TIOMCKOBAas CHCTEMa
http://zadachi.mccme.ru
3afauHuK 1)1 OJTOTOBKM K OJIUMITHAaM 10 MaTemaTuke http://tasks.ceemat.ru
NutepHeT-Onbnuroreka Gu3uKo-MaTreMaTH4eCcKou ureparypsl http://ilib.mccme.ru
Maremaruka B adpopusmax http://matematiku.ru
Marepuasibl i MaTeMaTHYECKUX KPYXKKOB, (DaKyJIbTaTUBOB, CIEIKYpPCOB
http://www.mathematik.boom.ru
Matemarnueckuit sxypHan "Ksant" http://kvant.mccme.ru
[Tnanera "Matematuka" http://math.child.ru
[Tpuxnagnas MmaremaTuka: CipaBOYHUK http://www.pm298.ru
Caiit "{omamnee 3aanue": 3aaund Ha cMekalky http://www.domzadanie.ru
Caiit snementapHoit marematuku Imutpus ['yimuna http://www.mathnet.spb.ru
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http://www.profobrazovanie.org/
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