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1. MACHOPT PABOYEN MPOI'PAMMBI YYEBHOT' O ITPEMETA
OVYIIL.04 MATEMATHUKA

1.1. IosicHUTEJBLHAA 3AINHCKA

Pabouass mporpamma o6mieobpazoBatenbHoro ydebnoro mpeamera OVIL.04 Maremarnka
(mamee — «MareMaTHKa») NpeAHA3HAUYCHA JUIl W3Yy4YCHHUS MaTeMaTUKd B MPOQECcCHOHAIBHBIX
oOpasoBatenbHbix opranmzanusx CIIO, peanusyromux o00pa3oBaTeNbHYIO MPOrpaMMy CpPEIHEro
obmero oOpa3oBaHUS B TpeneNaX OCBOCHHS OCHOBHOW TpOo(ecCHOHAIBHON 00pa3oBaTenbHON
nporpamMbl  CITIO (OITOIT CIIO) na 6a3e OCHOBHOro o0mero o0pa3oBaHUsi NpPU TOJATOTOBKE
KBaTM(UIIMPOBAHHBIX pabOYMX, CITyKAIIUX.

Pabouas nmporpaMma OpHeHTHPOBaHA Ha JIOCTHKEHHUE CIICAYIOMINX LIETICH:

— obecrieueHre chopMUPOBAHHOCTH TPEJCTABICHUH O COLMAIBHBIX, KYJIBTYPHBIX U HCTOPUYECKUX
(akTOopax CTaHOBJICHUS MAaTEMATUKH;

— obecrieueHre  CHOPMUPOBAHHOCTH  JIOTUYECKOTO, aJTOPUTMHUYECKOTO M MaTeMaTH4ecKOro
MBIILICHUS;

— obecrieueHne cHOpPMUPOBAHHOCTH YMEHUH NPUMEHSTH IIOJy4CHHBIC 3HAHHUS TPH pEIICHUU
pa3NUYHBIX 337a4;

— obecrieueHne CHOPMUPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKE KaK YacTH OOIIeYesOBEYeCKOn
KYJIbTYpbl, YHUBEPCAIHHOM S3bIKE HAyKH, ITO3BOJISIONIEM ONHCHIBATD W H3y4aTh pEalbHbIC
MIPOLIECCHI U SIBJICHHS.

B mporpammy BKIIIOYEHO COJepXKaHWE, HampaBlieHHOE Ha (OPMHPOBAHHE Yy CTYICHTOB
KOMITETeHIMH, HeoOXoauMbIX Juisi kadecTBeHHOro ocBoeHus OITOIT CIIO na 6a3e OCHOBHOIO
o0miero o0pa3oBaHMs C TIOJXYYEHHEM CpEIHEro oOmero o0pa3oBaHUs; HMPOTPaMMbI OJATOTOBKH
KB (DUIMPOBAHHBIX pabounx, ciyxkamux (ITITKPC).

W3yuenne MaremMaTWMKH TI0 JaHHOM TpOrpaMMe  HampaBJI€HO Ha  JIOCTHIKCHHUE
00111€00pa30BaTENbHBIX, BOCIIUTATEIBHBIX U MPAKTUYECKUX 33/1a4.

1.2. O0mas xapakTepucTHKa y4e0HOro npeamera

Marematrka sBisieTcss (yHIaMEHTAIBHBIM 00IIe00pa30BaTeIbHBIM YUYE€HBIM MPEAMETOM CO
CJIO’KUBLIMMCS YCTOWYHMBBIM COZIEP)KaHUEM U OOIIMMU TPEOOBAaHUSMHU K OATOTOBKE O0YYArOIUXCS.

B mpodeccronanbHbIX 00pa30BaTENbHBIX OPTaHU3AIMX, PEATH3YIOMINX 00pa30BaTEeIbHYIO
nporpamMMmy cpeaHero o0riero oopazoBanus B npenenax ocoeHuss OIIOIT CIIO Ha 6a3e 0CHOBHOTO
o0rmrero oOpa3oBaHusl, U3yYEeHHE MaTEMATUKH NMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT TIPOQHIIS
npodeccuoHanTFHOT0 00pa30BaHusl.

IIpu ocBoenun mnpodeccuit CIIO maremaTuka wusy4aercs Oosiee yriayOJIeHHO, Kak
npoWIbHBINA y4eOHBINH IpeAMET, YUUTHIBAIONIAs CrIelu(pUKY 0CBaUBaeMBbIX Mpodeccuil.

OO0mrue 1eny u3ydeHnst MaTeMaTHKU TPAJAUIIMOHHO PEATTM3YIOTCS B UETHIPEX HANIPABICHHSIX:
1) oOuee npencraBieHne 00 HACSIX U METOAX MATEMATHKH;
2) WMHTEIUICKTYalbHOE Pa3BUTHE;
3) oBnaseHHe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMECHHSIMU;
4) BOCIUTATEIHHOE BO3JICHCTBHE.

N3yueHne mareMaTHKH Kak NpOoQMIbHONW 001eo0pa3oBaTeNbHON Y4eOHON JUCIMILIMHBI,
yUuTHIBaromIel cnenuuky ocBauBaeMbix cryneHTamu npodeccuit CI10, obecrieunBaeTcs:
* BBIOOPOM PA3IUYHBIX ITOAXO0/I0B K BBEJICHHIO OCHOBHBIX MTOHATHUH;
* (opmupoBaHuEM cHCTEMBI y4eOHBIX 3ajaHul, oOecmeunBaronux 3(H(PEKTUBHOE OCYIIECTBICHUE

BBIOPAHHBIX 11€JIEBBIX YCTAaHOBOK;
» o0orameHneM CIeKTpa CTHJIeH Y4eOHOW MesTeNbHOCTH 3a CYET COTJIACOBAHUS C BEAYIIUMHU
NesITeIbHOCTHBIMH XapaKTepUCTUKaMU BRIOpaHHOU Npodeccuu.

[TpodunpHas cocraBistonias OTpakaeTcsi B TPEOOBAaHUAX K MOJTOTOBKE OOy4aromuxcs B

YacTH:



* o0miell cUCTeMbl 3HAHMIA: COAEp)KaTeNIbHbIE MPUMEPHl MCIOJIb30BAHUS MATEMaTHUYECKUX HJEH U
METOIOB B PO(ECCHOHATBHOH NI TEITLHOCTH;

* YMEHMI: pa3ianyure B ypOBHE TPEOOBAHUHN K CI0KHOCTH IPUMEHSAEMBIX aJITOPUTMOB;

* IPaKTUYECKOTO MCIIOJIb30BaHMsI MPUOOPETCHHBIX 3HAHUM W YMEHUH: MHIUBUAYAIHLHOTO Y4eOHOTO
OIIbITa B ITIOCTPOCHUH MATEMATUUCCKHX MOI[eHef/’I, BBIITOJIHCHHUU UCCIICIOBATCIILCKUX ITPOCKTOB.

Takum oOpa3oMm, peanu3ainus COACpPKAHUS YYEOHOrO TMpenMeTa OpPUCHTHUPYET Ha
NPUOPUTETHYIO POJIb MPOLECCYAIbHBIX XapaKTEPUCTUK y4eOHOW pabOThI, 3aBUCIIIUX OT MPOQHUIIs
npoeCCHOHATBLHOTO  00pa3oBaHMWs, IOJNYYCHHs]  OIbITa  HCIIOJB30BAaHHMS  MaTEMaTHKH B
COJepKATENbHBIX W MPOPECCHOHATBHO 3HAYMMBIX CHUTYallUSAX IO CPaBHEHUIO C (OpMalbHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMU XapPAKTEPUCTUKAMU OO0YUCHUSI.

Cognepxanue y4eOHOro mpeaMmera pa3paboTaHO B COOTBETCTBUM C  OCHOBHBIMU
COJIepKAaTEIbHBIMH JIMHASMHU O0YYCHUSI MaTEMATHKE:

* anreOpanyeckast JIMHUS, BKIIOYAOIIAsi CHCTEMATH3aIMI0 CBEICHUH O YMCIIaX; U3- YUeHHE HOBBIX U
0000IIeHNe paHee W3YYCHHBIX ornepanuii (BO3BEJCHHE B CTCICHb, W3BJICYCHUE KOPHS,
norapuMUpPOBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHTCHC U OOpaTHBbIC K HUM); U3YYCHHE HOBBIX
BUJIOB UHWCIIOBBIX BBIpOXKEHUH W (OpMyJ; COBEPIICHCTBOBAHWE IPAKTHUYECKUX HABBIKOB U
BBIYHCIIUTENBHON KYJIbTYpPbl, pacIIMPEHHE U COBEPILIEHCTBOBAaHHE anreOpanyeckoro arnrapara,
C(OPMHPOBAHHOTO B OCHOBHOH WIKOJE, M €ro NPUMECHEHHUE K PEUICHUI0O MATeMaTHYECKUX U
MPUKJIAJIHBIX 3a7a4;

* TCOPETUKO-(DYHKIIMOHAIbHAS JTMHUS, BKJIFOYAIOIIAS CUCTEMATU3aIlUI0 U PACIIUPEHUE CBEACHUN O
(GYHKIUSAX, COBEPUICHCTBOBaHMWE TI'pa)MUYeCKUX YMEHHH; 3HAaKOMCTBO C OCHOBHBIMH HJICSIMH U
METOJaMH MaTeMaTHYECKOr0 aHaiu3a B 00BbEME, MO3BOJISIOIIEM HCCICIOBATh AJIEMEHTAPHBIC
(GYHKINU ¥ pemaTh MPOCTEHIINE TeOMETPHUECKUE, (PU3NYECKHE U IpYTHe MPUKIIaIHbIC 3a1a4H;

* JIMHUSI YPAaBHCHUW W HEPABCHCTB, OCHOBAHHAs HA MOCTPOCHHU W WCCJICIOBAHUM MAaTEMATHYCCKHX
MOJIeNIeH, TEePeceKaromascs ¢ anreOpanvdeckoil W TeOpETHKO-(QYHKIMOHATBHONW JHMHUSAMHU U
BKJIIOYAOIAsl PA3BUTHE W COBEPIICHCTBOBAHUE TEXHUKHU alreOpandeckux npeoOpa3oBaHUil s
pelieHus ypaBHEHU, HEPaBEHCTB U CHCTEM; (POPMHUPOBAHKE CLIOCOOHOCTH CTPOUTH U MUCCIIETOBATh
MpOCTEHIINEe MaTeMaTUYECKUe MOJENH MPH PElIeHUU MPUKIAAHBIX 33]a4, 33a7]a4 U3 CMEXKHBIX U
CIICHNUAJIBHBIX TUCIHUIIIINH,

* TeOMeTpHUYEeCKas JIMHUS, BKIIOYAIOIIasi HATJISHbIC TIPECTABICHUS O MIPOCTPAHCTBEHHBIX (UTYpax
U U3y4YEHHE UX CBOMCTB, (JOPMUPOBAHUE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKE€HUsI, pa3BUTHE
CIOCOOOB T'€OMETPUYECKUX H3MEPEHUH, KOOPAMHATHOIO M BEKTOPHOTO METOOB MJISl peIIeHUs
MAaTEMaTUUYCCKUX U MPUKIIAJHBIX 3a/1a4;

* CTOXACTHYECKasl JHHMs, OCHOBAaHHAs Ha DPa3BUTHH KOMOMHATOPHBIX yYMEHHUM, MPEACTAaBIECHUN O
BEPOSITHOCTHO-CTATUCTUIECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIET0 MHUPA.

Opranuzanus o0pa3oBaTeIbHOrO MpoIlecca MPEANoiaraeT BBIMOIHEHHE HHIWBUIYaTbHBIX
IMPOCKTOB, Tpe6y}0m1/1x OT HHUX IPOSABJICHUA PA3JIMYHBIX BHI0B CaMOCTOSITEIILHOU NCATCIIBHOCTH:
HCCIIeIOBATENLCKOM, TBOPUECKOH, MPAKTUKO-OPUEHTUPOBAHHON U Ap.

N3yuenune oOmeoOpazoBarenbHOrO ydeOHOro Tmpeamera «MaTemaTukay 3aBepliaeTcs
MOJIBE/ICHUEM UTOTOB B (hOpME SK3aMeHa B paMKaxX HWTOTOBOHM aTTecTallMM CTYJIEHTOB B IpoLecce
ocsoenust ocHoBHoM OIIOIT CITO ¢ monmyuenuem cpeanero oodiero oopazosanus (IITTKPC).

1.3. Mecro yuyeOHOro mnpeamMera B CTPYKType OCHOBHOH mnpodeccHOHATbHOM
o0pa3oBaTe/ibHOIi mporpamMmbl: y4eOHbIH mpeaMer «MareMaTuka» BXOJWT B COCTaB OOIIUX
00111€00pa30BaTENbHBIX YU€OHBIX PEIMETOB.



1.4. O0bem yueOHOT0 MpeaMeTa U BUABI Y4eOHOIH padoThl

Bun yueOHo# padboThl Oo0bem
4acos
OO6umii 00bem npeamera (Bcero) 287
O0bem padoThl 00yuaOIIerocsi BO B3aMMO/ICCTBMH € IIpenoaasareieM (Bcero) 275
B TOM 4HCIIe B JOpMe MPAKTHUECKON TOTOTOBKU 8
JIEKIIUU 155
71a00paTOPHbIE, MPAKTUYECKUE 120

CamocrosiTesibHasi pabora o0yuyarmerocs (Bcero) -

B TOM YHCJIC:

HH,I[I/IBI/I,I[yaHBHBIfI IIPOCKT -

KoncyabTanuu 6

IIpome:xyTOUHASI ATTECTALMSA 6

2. HINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O ITIPEJIMETA

OcBocHme cozaepxkaHus ydeOHOro mnpeamera «Martemarnkay O00€CIeYnBacT JIOCTHKCHHE
CTYJEHTaMH CJIEAYIOUINX PE3yIbTaTOB:
JUYHOCHHBIX:
— cOpMHUPOBAHHOCTh MPEJICTABICHUI O MaTeMaTHKe KaK YHUBEPCaJbHOM SI3bIKE HAyKH, CPEICTBE
MOJIEJIMPOBAHUS SIBJICHUN U IIPOLIECCOB, UAESIX U METOAAX MAaTEMATUKH;
— MOHUMaHUE 3HAYMMOCTU MaTEeMaTHKHU JUIsi HAyYHO-TEXHHUYECKOTO Mporpecca, copMUPOBAHHOCTh
OTHONICHMS K MAaTeMaTUKE KaK K 4YacTU 00IeYeTIOBEUeCKON KyJIbTYpPhI Uepe3 3HAKOMCTBO C HCTOpUEH
Pa3BUTHSI MaTEMaTHKH, BOJIIOLUEN MaTEMAaTUYECKUX UJIeH;
— pa3BUTHE JIOTMYECKOTO MBIIIJIEHNUS, TPOCTPAHCTBEHHOIO BOOOPAXEHMS, alTOPUTMHYECKOM
KYJIbTYpPbl, KPUTUYHOCTH MBIIIJICHUS] Ha YPOBHE, HEOOXOAUMOM sl Oynayiiel npodeccruoHaibHOU
JeSITebHOCTH, AJIS POJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHNUS;
— OBJI3/ICHHE MATEMaTUYECKUMHU 3HAHUAMU M YMEHUSMHU, HEOOXOJUMBIMHU B TOBCEIHEBHOW >KHU3HH,
JUIS OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAay4YHBIX AMCLUUIUIMH W JUCHUIUIMH NPO(ecCHOHATBHOrO
LUKJIa, IS TOJdy4YeHHs] 00pa30BaHUs B 00JACTSAX, HE TPEOYIOIUX YIIIyOJEHHOM MaTeMaTH4eCKON
MOJTOTOBKH;
— OCO3HaHHBIN BEIOOp OyayIIei mpodeccun 1 BO3MOXKHOCTEH peann3aiui COOCTBEHHBIX KU3HEHHBIX
IUTAaHOB; OTHOIIEHUE K NMPO(eCcCHOHANBHOM NEesITeIbHOCTH KaK BO3MOXKHOCTH y4yacTHs B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX ITPOOJIEM;
— FOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMO0OOPa30BaHUIO, Ha MPOTSHKEHUH BCEeH
JKU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENPEphIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOMN
npodeCCHOHATBLHON U 00IIECTBEHHOM 1A TEIbHOCTH;
— TOTOBHOCTH M CITOCOOHOCTB K CAMOCTOSITENIbHON TBOPUECKON M OTBETCTBEHHON JESATENIbHOCTH;
— FOTOBHOCTh K KOJUIEKTMBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHHKaMHM B 00pa3oBaTesbHOI,
0OLIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BaTENbCKON, MPOSKTHON U APYTUX BUJIAX JIEATEIbHOCTH;
— OTHOIIEHUE K MPO(eCCHOHATBFHON JEATENIbHOCTH KaK BO3MOXKHOCTH y4acTUsl B PEIICHUH JIMYHBIX,
OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATIBHBIX POOJIEM;
MemanpeomMemHuuix:
— YMEHHE CaMOCTOSITEIbHO OMpPENesITh LEIN JEATeNIbHOCTH U COCTABIIATH IUIaHBI JESTENbHOCTH;
CaMOCTOSITENIBHO OCYHIIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH JEATEIBHOCTD; UCIIOJIB30BAThH
BCE BO3MOJKHBIE peCcypchl Uil JOCTHMIKEHHsSI IOCTAaBJIEHHBIX LeJell W peanus3alu IJIaHOB
NesITeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHH B Pa3JINYHBIX CUTYallUsX;
— YMEHHE NPOAYKTHBHO OOIIAThCS M B3aUMOJIEHCTBOBATh B IPOLIECCE COBMECTHOW NESTEIbHOCTH,
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YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JAEATENBHOCTH, 3()()EKTUBHO pa3periaTts KOH(PIUKTHI;
— BJIaJICHNE HaBBIKAMH IT03HABATEIbHOM, y4eOHO-HCCIICIOBATEILCKOW M MPOESKTHOW AEATEIHHOCTH,
HaBBIKAMU pa3pemieHust mpooiieM; ClIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOOB
peLIeHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3InYHBIX METO/I0B ITO3HAHMS,
— FOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTENIbHOW MH()OPMAIIMOHHO-TIO3HABATEIILHON 1A TEIbHOCTH,
BJIaZICHUE HABBIKAMHU MOJYyYEHHsS HEOOXOIMMOH MH(OpMAlMK M3 CIOBapel pasHBIX THUIIOB, YMEHHE
OPUEHTHUPOBATHCSI B  PA3JIMYHBIX HUCTOYHMKAX HHGPOpMAIMM, KPUTHYECKH OLEHUBATh U
MUHTEPIIPETHPOBATh HHPOPMALIHIO, TIOTYHaeMYIO U3 Pa3IMYHbIX HCTOYHUKOB;
(B pen. [Ipukaza Muno6puayku Poccun ot 29.12.2014 N 1645)

- YMEHHE HCIOJb30BaTh CPEACTBAa MH()OPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTHMH (nanee -

HKT) B pemieHMH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPraHU3aI[MOHHBIX 3aJa4 C COOJIIOICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MACHOCTH, TMTHEHBI, pecypcocOepe:keHusi, MpPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSTEIHHOU MH(POPMAIMOHHO-TIO3HABATEILHOUW JACSITETLHOCTH,
BKJIIOUYAsl yMEHHUE OPUEHTUPOBATHCS B PA3IIMYHBIX HCTOYHUKAX WH(OPMAIIUU, KPUTUYECKU OLICHUBATh
¥ MHTEPIPETUPOBATH HH(OPMAIIHIO, TTOJTYJ4AEMYO M3 PA3INIHBIX HCTOYHUKOB;

— BJIQ/ICHUE S3bIKOBBIMU CPEJICTBAMM: YMEHUE SICHO, JOTUYHO U TOYHO M3J1araThb CBOK TOUKY 3PEHUS,
HCIIOJIb30BAaTh A/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIQJICHHEC HaBBbIKAMHU I103HABaTEIbHON pedieKCHH KaK OCO3HAHHUS COBEpIIAeMbIX ICHCTBUHA W
MBICJIUTEIbHBIX IMPOLECCOB, UX PE3YJIbTATOB M OCHOBAaHMI, I'PAHMI] CBOErO0 3HAHWS W HE3HAHUS,
HOBBIX MTO3HABATEIBHBIX 33/1a4 U CPEJICTB JJI UX JIOCTUIKCHHUS;

— IEJICYCTPEMJICHHOCTh B TOUCKAaX U TMPUHATAM PEUICHUH, COOOpPa3UTENbHOCTh M HWHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TaPMOHUIO
MHpA;

npeomemHmuix:

— chOpMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE KaK YacTH MHPOBOM KYyJIbTYphl H MECTE
MaTeMaTHKd B COBPEMCHHOW ITMBMJIM3AIIMM, CIIOCOOaX OIMCAaHMs SBJICHHH pealbHOTO MHpa Ha
MaTEeMaTHYCCKOM SI3BIKE;

— cOpMUPOBAHHOCTh  MPEJCTABICHU O MaTeMaTHYeCKMX TMOHATHUAX KakK  BaKHEHIINX
MaTeMaTUYECKUX MOJENSIX, MO3BOJSIONIMX OINKCHIBATh W HU3y4aTh pPAa3HbIC MPOUECCHl U SIBJICHUS,
ITOHUMaHUE BO3MOXKHOCTH aKCHOMATUUYECKOTO ITOCTPOEHUS MATEMAaTUUECKUX TEOPUI;

— BIIAJICHHE METOJAaMHU J0Ka3aTeIbCTB U AJITOPUTMOB PELICHHS, YMEHHUE UX MPUMEHSATH, TPOBOJHUTH
JIOKa3aTeJIbHBIE PACCYKICHUSA B XOJ€E PEIICHUS 3a/1a4;

— BJIQJICHHE  CTAHJAPTHBIMM  [PUEMaMU  PEIICHUS  PAlMOHAIBHBIX W  HPPALHOHAIBHBIX,
[0KA3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUW W HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCIE [JI1 NMOUCKA IMYTH PELICHUS U
WJUTIOCTPALIMU PELIEHUS YPAaBHEHUN U HEPABEHCTB;

— chOpPMHPOBAHHOCTh TPEJCTABICHUN 00 OCHOBHBIX MOHSATHUAX MAaTEMAaTHUYECKOTO0 aHaIM3a U HX
CBOICTBaX, BJIaJICHUE YMEHHUEM XapaKTepU30BaTh MOBeACHUE (DYHKIIUH, HCTIONH30BAHHE MOTYUYEHHBIX
3HAHUUW [ ONTMCAHMS M aHAJIM3a PEATbHBIX 3aBUCUMOCTEM;

— BJIaJIEHUE OCHOBHBIMH TOHATUSMHU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYpaX, UX
OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTH yMEHHS pPACIO3HABATh TeOMETpHUYecKhe (UTyphl Ha
yepTekax, MOACNSAX U B PEATbHOM MHpPE; MPUMEHEHUE U3YYCHHBIX CBONCTB r€OMETPUUYECKUX (UTYD
1 GOpMyI I pEIIeHUs] TEOMETPUIECKUX 3a/1a4 M 33729 C TPAKTUUECKUM COJIEP KaHUEM;

— cOpMHUPOBAHHOCTh TPEJCTABICHUN O TIpolleccaX W SBJICHHSIX, HMEIOIIMX BEPOSTHOCTHBIH
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PpPEAIbHOM MHPE, OCHOBHBIX MOHATHUSIX
AJIEMEHTAPHOW TEOPUU BEPOATHOCTEM; YMEHUM HAXOIWUTh U OLEHUBATH BEPOSTHOCTH HACTYIUJICHHUS
COOBITUH B MPOCTEHINMX NPAKTUYCCKUX CHUTYAIlMIX M OCHOBHBIC XapPAaKTEPUCTUKH CIydalHBIX
BEJINYHH;

— BJIaJICHHE HAaBBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IIPHU PEIICHUU 3a7ad.
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B XO04€ OLCHKHU PE3YJIbTATOB OCBOCHUA y‘IGGHOFO npeaMeTa YUYUTBIBACTCA IOBUIKCHUC I10
JOCTHIKCHUIO JIMYHOCTHBIX PE3YJILTATOB O6yLIaIOI_HI/IMI/ICH

Kon JIP JINYHOCTHBIE Pe3yJIbTAThI
peain3aluy NPOrpaMMbl BOCIIUTAHUSA

JIP 4 [IposBisIOIINI U JEMOHCTPUPYIOLINN YBaKEHUE K JIIOASIM TPY1d, OCO3HAKOIINN LIEHHOCTh
coOctBeHHOro Tpyna. Crpemsiuiics K (GOpMUPOBAHUIO B CETEBOM Cpefie JIMYHOCTHO U
po(hecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAA

JIP 13 | JleMoHcTpupyromuii ymeHue 3pGeKTHBHO B3aMMOJICHCTBOBATh B KOMaH/I€, BECTH JIUAJIOT,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM CPEACTB KOMMYHUKAIIUU

JIP 14 | JleMOHCTpUPYIOUINII HAaBBIKK aHadU3a W HMHTEpIpeTauud UHGOPMAlMU U3 Pa3IMYHBIX
HMCTOYHUKOB C Y4€TOM HOPMATHBHO-TIPABOBBIX HOPM

JIP 15 | JIleMOHCTpHUpYIOIIMKA TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIIEC
caM0o00Opa30BaHMIO, Ha TMPOTSHKEHUU BCEH IKU3HU; CO3HATEIIbHOE OTHOILIEHUE K
HEMpPEepPhIBHOMY O0pa30BaHMIO Kak YCJIOBUIO YCHEIIHONM NpodecCHOHaIbHOU U
OOIIECTBEHHOH NIEATETLHOCTH

3. COAEP KAHUE YYEBHOI'O IPEIMETA

Pa3nen 1. Anredopa

Tema 1.1 PazButne nousatus o uncjie. KommiekcHble ynucJa. (8 1)

Llenble, panyoHaldbHBIC, [EHCTBUTENbHbIE uYucia. Apudmernyeckue NEHCTBUS HaA YHUCIAMHU.
Kommiekcusbie uncna. [{eficTBUs ¢ KOMIUIEKCHBIMH YHCTIaMHU.

IpakTnyeckne padoThl

Apudmernueckue aelictBus Haja uuciamu. CpaBHEHHME YHMCIOBBIX BhIpakeHuil. Haxoxknenue
NpUOIMKEHHBIX 3HaYeHUH BETMYMH U TIOTPEIIHOCTEN BBIYUCICHUMH.

Pa3nes 2. Kopumn, crenenu u jiorapugmsi

Tema 2.1 Kopun u crenenu. CteneHb ¢ 1eiiCTBUTENbHBIM NoKa3aTesieM. (7 4)

KopHu HaTypanbHON CTENEHW U3 4YuClla U UX cBoMcTBa. CBOMCTBA CTENEHU C JIEHCTBUTEIIBHBIMU
MOKa3aTesIMH.
IIpakTHyeckue padoTnl

Breruncnenne W cpaBHEHHME KOpHEW. DBpllosHeHuMe pacueToB ¢  paaukalaMu. Pemenue
VPPALMOHAIIBHBIX YPABHEHUIA.

Tema 2.2. Jlorapu¢m yucjaa. Beruuciienne u cpapHenune gorapupmos. (13 1)

OcHoBHOe norapudmuyeckoe ToxkaectBo. IlpaBuna paeidictBuil ¢ norapupmamu. JlecsTHUHBIE U
HaTypaJibHbIe JJorapu@msl. [lepexor kK HOBOMY OCHOBAHHUIO.

IIpakTuyeckue padoTnl

HaxoxaeHnue 3HaueHuil norapudma mno npou3BoJIbHOMY OCHOBaHMIO. [lepexon oT 0JHOro OCHOBaHUS
K napyromy. JlorapudmupoBanue BolpakeHui. Penienne noka3zaTenbHbIX YpaBHEHUH.

Tema 2.3 [IpeoGpa3oBanue aareopanyeckux Boipaxennii. Pemenne ypapuenuii. (11 )
[TpeoOpa3oBanue panMoHaAIBHBIX BbhIpaxkeHui. [IpeoOpazoBaHne NppanvoHaIbHbBIX, CTEIIEHHBIX
BeIpakeHuil. [IpeoOpa3oBanne MoKa3aTebHBIX U JIOrapu(PMUUECKUX BbIPAKEHHH .

IIpakT4yeckue padoThI

[IpeoOpa3zoBanms BEIpaXEHUN, COIEPKAIINX CTENeHU. Perenne nmoka3aTenbHbIX YPaBHEHH.
Pemenue norapudmuueckux ypapHeHuil. [IpubmmkeHHbIe BHIYUCIEHUS U PEIICHUs] TPUKIaIHbIX
3aj1ad.

Pa3pnen 3. OcHOBBI TPUTOHOMETPHUH




Tema 3.1 OcHOBHBbIE IOHATHS TPUTOHOMETPHH. (4 4)

Pannannas mepa yria. BpamareinbHoe JBUKEHUE.

IIpakT4yeckue padoTnl

Boluncnenue KoopArHAT TOYEK OKPYKHOCTH.

Tema 3.2. OcHOBHBbIE TPUTOHOMETPUYECKHE TOXKIECTBA. (4 1)

OcHoBHBIE (HOPMYIIBI TPUTOHOMETPUH.

IpakTnyeckune padoThl

OnpezneneHyue TPUrOHOMETPUYECKUX (PYHKIMI YMCIOBOTO apryMeHTa.

Tema 3.3. IlpeoGpa3oBaHusi NPOCTEHIIMX TPUTOHOMETPHYECKHUX BbIpaskeHuii. (3 1)
[TpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH.

IIpakTyeckue padoTnl

ITpeoOpa3zoBaHus IPOCTENIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.

Tema 3.4. Tpuronomerpuyeckne ypaBHeHusi u HepaBeHncTsa. (10 u)

OOpaTHbIe TpUTOHOMETpHUYECKHE (YHKIUH. YpaBHEHUs Buja: Sint = a. YpaBHeHus Buja: COSt = a.
Ypasuenus Bupa: tgt = a, ctgt = a. IIpocreiine TPUTOHOMETPUUECKHE HEPABEHCTBA. THIIBI
TPUTOHOMETPUUYECKUX YPABHEHUH U CIIOCOOBI X PEILICHMS.

IIpakTnyeckne padoThl

Pemlenne nmpocTeMmMX ~TPUTOHOMETPUYECKMX ypaBHEHUH. PemeHue TpUrOHOMETPHYECKHUX
YpaBHEHUH U HEPABEHCTB.

Paznen 4. ®ynkuuu u rpapuxkn

Tema 4.1. ®yukuuu. (4 1)

Ob6nactp ompenesneHuss U MHOXecTBO 3HaueHud. ['papuk ¢ynkuuu. Iloctpoenue rpaduxos
GbyHKIMY, 3aIaHHBIX PA3IMYHBIMU criocobamu. ['paduku qpoOHO-TMHEWHBIX (QYHKITUH.
IpakTnyeckne padoThl

[Toctpoenue rpadgukoB GyHKIMHA, 33JaHHBIX Pa3IMYHBIMHU CIIOCOOAMHU.

Tema 4.2. CoiicrBa pynkuun. (10 u)

CpoiictBa, mpeoOpa3oBanusi rpaduxoB ¢yHkimid. Cummerpus ¢ynkiuii. Cxema ucciaeI0BaHUs
¢yskun. CoiicTBa U rpaduKU TPUTOHOMETPUUECKUX (PYHKIIMH.

IIpakTyeckue padoTnl

Urenue rpaduxoB pynkumii. MccnenoBanue u mocrpoeHue rpad@uxoB (HyHKIIHMA.

Tema 4.3. CTeneHHble, NOKa3aTeJbHble, JorapupMuyecKue U1 TPUroHoMmeTpuieckue GyHKIUH.
(14 v)

CpoiicTBa creneHHbIX (yHKIMHA, ux rpaduxu. CpoiicTBa MoOKa3aTedbHbIX (DYHKIHMH, UX TpaduKH.
Jlorapudpmuueckue GpyHkum, ux rpadpuku. HempepsiBHbIE U Tepuoanyeckre GyHKIUN
IIpakT4yeckune padoThI

CBoiicTBa CTETIEHHBIX, OKA3aTeIbHBIX (YHKINH, UX rpaduku. CBOHCTBA TOrapuPpMUUECKIX
byakuwmii, ux rpaduxu. MccnenoBanue u nmoctpoeHue rpa@ukoB GpyHKITHIA.

Paspnen S. [Ipsimble U IJIOCKOCTH B POCTPAHCTBE

Tema 5.1. B3anumMHoe pacnosio:keHue NpsiMbIX U IJIOCKOCTel B mpocTpancTie. (6 1)

Bzaumnoe pacnosoxeHue JBYX MIPSIMBIX B MIPOCTPAHCTBE. VYron MEXY
npsMbIMu. [lapanienbHOCTh psMon u IIJIOCKOCTH, [1apajieIbHOCTh IIJIOCKOCTEM.
IlepnenaukynsapHOCTs  ABYX IUIOCKOcTed. [lapasuienbHOE MPOSKTUPOBAHME U €0 CBOMCTBA.
OproroHanbHOe NpoekTHpoBaHue. M3o00paxenue ¢uryp B crepeoMeTpuu. llepneHaukynsp u
HAKJIOHHAs. YTOJ MEXAY IPSIMOM U INIOCKOCTBIO.

IIpakTuyeckue padorTnl



[Ipu3Haky B3aMMHOrO pacHoJIOKEHUS NPSMBIX. YTOJI MeXAy NpsMbIMH. B3anMmHOe pacnosioxeHue
INPSAMBIX U IUIOCKOCTEW. IlepneHauKkynsp M HaKJIOHHAs K IUIOCKOCTH. YTOJI MEXIy IpsAMON M
IUIOCKOCThIO. TeopeMbl O B3aUMHOM DACIOJIOKEHMM NpPSIMOM M IUIOCKOCTU. Teopema O Tpex
HEPIEHIUKYIIApax.

Tema 5.2. [lapanjiejibHOCTH NPSAMBIX U MJI0cKOCTeM. (10 )

I'eomeTrpuueckue mnpeoOpa3zoBaHUs MPOCTPAHCTBA:  MAPAICIBHBIA  MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IIIOCKOCTH. [lapanmnenbHoe npoektupoBanue. [lnomans opTOroHaNbHOM MPOEKLHUU.
H300paxeHue NpocTpaHCTBEHHBIX (Uryp.

IpakTnyeckune padoThl

[IpusHakn U CBOICTBa NapajuIeIbHBIX U MEPHEHAMKYISAPHBIX IulockocTed. IlapamnenbHoe
IIPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema 0 IUIOIIA A OPTOrOHAIBHON MIPOEKLUHU MHOTOYTOJIbHUKA.
B3anmMHoe pacronoxeHne mpoCTpaHCTBEHHBIX (pUryp.

Tema 5.3. Yribl MexKIy IPIMbIMU U II0cKOCTSIMHE. (12 )

[lepnengukynspHocts  OpsiMOMl  ©  1wIockocTH.  CBS3b  MEXKIAY  NApPaUIEIbHOCTBIO U
NEePHEHANKYIISIPHOCTBIO MPAMBIX U IUI0CKOCTe!. [leprneHauKymsap 1 HakJIOHHAs. YTOJI MEXy HIpsIMOM
U IJIOCKOCTBIO. JIByrpaHHBbIi yroi. YToa Mexay II0CKOCTSIMHU.

IIpakTnyeckne padoThl

3azayM Ha OIpe/eIeHUE yriia MeXay NMpsAMON U IIOCKOCThIO. PaccTosiHME OT TOYKM A0 IJIOCKOCTH,
OT IPSAMOM 10 IUIOCKOCTH, PACCTOSHUE MEXKIY IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIKUMU MPSIMbIMHU,
MEXy IPOU3BOJILHBIMU (PUTYpaMu B IPOCTPAHCTBE.

Pa3nes 6. KoopanHaTsl 1 BeKTOPbI

Tema 6.1. KoopauHatel 1 BeKTOpbI B mpocrpanctse. (10 1)

[IpsimoyronbHast (mekapToBa) cUCTeMa KOOpAMHAT. BEKTOpbl Ha MJIOCKOCTH M B MPOCTPAHCTBE.
[HelictBust Han BekTOopamu. Pa3nokeHue BEKTOpa Ha cocTaBistomiue. JleicTBUA HaJl BEKTOpaMHU,
3alaHHBIMU KoopauHaTaMu. DopMysbl JUisl BBIYUCIEHUS JIMHBI BEKTOpA, yIjla MEXIY BEKTOpamH,
PacCTOSIHUSL MEXAY JBYMSI TOUKAMHU.

IIpakTHyeckue padoTnl

KoopauHatsl 1 BEKTOpHI B IPOCTPAHCTBE.

Tema 6.2. Cxansipuoe npoussenenue. (11 u)

BexToprl. Monyns Bektopa. PaBeHcTBO BekTOpoB. CiiojkeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
qucio. Pa3noxkeHne BEKTOpa IO HAPaBICHUSM. YTOJ MeXAy AByMs BekropaMu. [Ipoekuus Bekropa
Ha ock. Koopannate! BekTopa. CkansipHOE NPOU3BEICHUE BEKTOPOB.

IIpakT4yeckune padoThI

Bexkropsl. /JleiictBus ¢ BekTopamu. /lekapToBa cucTeMa KOOpPAMHAT B IMpOCTpaHCTBE. [lericTBus ¢
BEKTOpaMHM, 3aJaHHbBIMH KoopauHatamu. CkajsipHOe TIpOU3BEACHHE BEKTOPOB. BekTopHOE
ypaBHEHHUE MPSAMON U TIOCKOCTH.

Pa3zpnen 7. Hauana maTeMaTH4eCcKOro aHajm3a

Tema 7.1. IocienoBareabHocTH. (6 1)

CriocoObI 3a/1aHUS U CBOMCTBA YUCIIOBBIX 15 mocnenoBarensHocTel. [lonsTre o mpenene
nocneaoBarenbHocTH. CylIecTBOBaHHE ITpeieia MOHOTOHHOW OrpaHMYEHHOM MTOCIIEI0BATEIbHOCTH.
CymMupoBaHue nocieaoBaTenbHocTe. beckoHeuHo yObIBaroIias reoMeTpuueckas Iporpeccus 1 ee
CyMMa.

IIpakTuyeckue padoTnl

YucnoBasl MOCIeN0BaTeNbHOCTb, CIIOCOOBI €€ 3a/JaHUs, BBIUMCICHHS YICHOB IOCIEI0BAaTEIbHOCTH.
[Ipenen nocnenoBarenbHOCTU. beckoHeyHO yOpIBaromasi reoMeTpuiecKast porpeccus.
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Tema 7.2. IlpousBognasi pynkuuu. (9 4)

[Tonsatue o mnpou3BoAHON (GYyHKIMH, €€ TeoMeTpUdYecKHid W (U3MYecKHil CMBICI. YpaBHEHHE
KacaTeJIbHOHU K TpaduKy GyHKIUH.

IIpakTyeckue padoThl

IIpou3BoHas, MEXaHUYECKUN U F€OMETPUUYECKUI CMBICI IIPOU3BOJHON. YpaBHEHUE KACATEIBLHON B
o0111eM BUE.

Tema 7.3. @opmyasl guddepenuupoanus. [IpousBognan ciaoxuoi pynkuun. (16 u)
IIponsBomHbIE CyMMBI, DPAa3HOCTH, NPOU3BENEHHUS, 4acTHOro. IIpoM3BOIHBIE  OCHOBHBIX
JJIeMeHTapHbIX (QYyHKUUH. [IpumMeHeHne Npou3BOJHONW K HMCCIEIOBAHUIO (DYHKIUI M MOCTPOEHHIO
rpa¢ukoB. I[IponsBoaHbie 00paTHON (QYHKIHMU W KOMIO3UIUHN GYHKUIUHU. [IpuMepsl nCHOIb30BaHUS
IIPOM3BOJHON JUIS HAXOXACHUS HAaWIY4IlEero PeeHUsl B IPUKIIaJHBIX 3a7a4dax.

IIpakTyeckue padoTnl

[lpaBuna u Qopmynsl nuddepeHupoBanns, TabiaMIa MPOU3BOAHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.
HccnenoBanne (yHKIMM ¢ MOMOIIBIO Mpou3BoaHOW. HaxoxneHue HauOosblIero, HaMMEHBIIEro
3HAYEHUs U SKCTPEMAIIbHBIX 3HaUYeHUH (QyHKIHUH.

Tema 7.4. [IpumeHeHue NPpOU3BOAHOI K HCCIeA0BAHUIO PyHKIUiA. (11 1)

Bospacranue u yObiBanue ¢(yHkiuM. TOYKM MakCMMyMa, MHUHUMYyMa. OKCTpeMyM (DyHKIUH.
Haubonpmme, HauMeHblmne 3HaueHUs QyHKuuid. MccnemoBanue (GyHKIMHM C  TTOMOIIBIO
IIPOU3BOJHOM.

IIpakTyeckune padoTnl

HccnenoBanne (GyHKIMHM ¢ MOMOINBIO MPOM3BOAHOW. Haxoxnenune HamOONbIIEro, HAMMEHBIIErO
3HAYEHUs U SKCTPEMAJIbHBIX 3HaUCHUH (QyHKIUH.

Pa3znen 8. UnTerpaJ u ero npuMeHeHue

Tema 8.1. IlepBooOpa3unas. (6 1)

CgoiicTBo nepBooOpa3Hoi. [IpaBuiia BeIYMCICHHUS IEPBOOOPA3HBIX.

IIpakT4yeckune padoThI

Boruncnenue nepBooOpasHbIX.

Tema 8.2. UuTerpaj u ero npumenenus. (13 1)

[Tonsitve 00 ompeneneHHOM MHTETpaje Kak IUIOmaau KpUBOJIMHEHHON Tpaneruu. [lepBooOpa3Has.
®opmyna Herotona-Jleionuma. HaxoxaeHne cKopocTu A mporiecca, 3aAaHHOro (GopMysiIon Wiu
rpadukom. IIpumepsl npuMeHeHUs: UHTErpajia B (U3MKe U reoMeTpuu. Bropas mpousBoaHas U ee
bu3nueckuit CMbICI.

IIpakT4yeckune padoThI

Wuterpan u mnepBooOpasHas. Teopema Hprotona—Jleitonuna. [IpuMeHeHnue wuHTErpana K
BBIUMCJICHUIO (PU3NYECKUX BEJTUYMH U TUIOIIA e

Pa3zpnen 9. MHOrOrpaHHHMKHM M TeJia BpalleHUs

Tema 9.1. Muororpanuuxu. (12 v)

Bepmunsl, pedpa, rpanu MHOTOrpaHHuKa. PazsepTka. MHOTrOrpaHnHble yribl. Beimykiibie
MHororpaHHuku. Teopema Oiinepa. [Ipusma. [Ipsimas u HakiioHHas npusMa. [IpaBunpHas npusma.
[Mapannenenunen. Ky6. [Tupamuna. [IpaBunbnas nupamua. Y ceueHHas nupamuaa. Terpasap.
CummeTtpui B Ky0Oe, B mapajuienenumese, B npuzMe u nupamuae. Ceyenus kyoa, mpu3Mbl 1
nupamubl. [IpencraBiaenne o mpaBUIBLHBIX MHOTOIPaHHUKAX (TETpa’ip, KyO, OKTasrap, J0JeKa’ap U
HUKOCAdIP).

IIpakTuyeckue padorTnl
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Pemenue 3amau Ha cBOiCTBA NpU3MBI, NTapajuienenuiena. Pemenue 3agad Ha CBOMCTBA MUPaMU/IbI,
teTpa’ipa. Iloctpoenue ceuennii kyda, MPU3MBbl, TUPAMH/IBL.

Tema 9.2. Tesia 1 NOBePXHOCTH BpalieHus. (8 1)

[Munuaap u KoHyC. YcedeHHbIH koHyc. OCHOBaHUE, BBICOTa, OOKOBAs MOBEPXHOCTH, 00pa3yroIas,
pa3BepTka. OceBble CeUCHUs M CEUSHHS MapajuienbHbie ocHoBaHMIO. Lllap u cdepa, ux cedeHwHs.
KacarenbHas miaockocTs K cdepe.

IpakTnyeckune padoThl
[Toctpoenue ceueHuii HUIMHIPA, KOHYyca. Pemenue 3agau o reme: Tena v MOBEPXHOCTH BpalllEHUS.
Tema 9.3. U3mepenusi B reomerpuu. (10 u)

O0bem u ero wusMmepenue. HuterpanbHas ¢opmyna obvema. Dopmynsl o0bema Kyoa,
MPSIMOYTOJIBHOTO TIapajuleNienuea, Tpu3Mbl, ImMHApa. QopmMyasl o0beMa MUpaMua U KOHYCA.
DopMynbl TIOMATN MMOBEPXHOCTEH HHUIWHApPA W KoHyca. Dopmynsl oObeMa mapa W IUIOMIAIN
chepsl. [Tomobue ten. OTHOWmIEHUS TUIOMIACH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX Ted. MeTon
WHTEPBAJIOB MPU PEILlICHUE HEPABEHCTB.

IIpakTnyeckne padoThl
Brruncnenue miomaaei moBEpXHOCTH MHOTOTPAHHHUKOB. BbruncieHne o0beMOB MHOTOTPAHHHUKOB.
Brruncnenue miuomazaei 1 00beMOB TeJ BpaleHHs.

Pa3nes 10. YpaBHeHus U HepaBeHCTBA
Tema 10.1. YpaBHeHusi M cucTeMbl ypaBHeHuid. (15 4)

PanmonaneHblie, uppalmoHalibHbIE, TOKA3aTEeIIbHBIE U TPUTOHOMETPUUYECKHE YPABHEHUSI K CUCTEMBI.
PaBHOCHIIBHOCTD ypaBHEHUH, HEPABEHCTB, cUCTeM. OCHOBHBIC MPUEMBI UX pelieHus (pa3IoKeHrne Ha
MHO>KHTEJH, BBEJICHUE HOBBIX HEM3BECTHBIX, MIOJICTAHOBKA, rpapuuecKuil METOx).

IpakTnyeckne padoThl
Kopuu ypaBHenuii. PaBHocunsHocTh ypaBHeHui. [IpeoOpazoBanue ypaBHeHU. OCHOBHBIEC TPHEMBbI
peleHus ypaBHeHu. Perenue cucremM ypaBHEHHM.

Tema 10.2. HepaBenctna. (3 1)

PanmonaneHble, uppaninoHadbHbIE, OKa3aTEIbHbIE U TPUTOHOMETPUYECKHE HepaBeHCTBA. OCHOBHBIE

MIPUEMBI UX PEIICHHUS.

IIpakTuyeckue paéoTsl
Pemenue HepaBeHCTB.

Tema 10.3. Hcnosb3oBanue cBOWCTB M rpapukoB (GyHKIHWH NPH pelIeHHMH YPABHEHHH W
HepaBeHCTB. (4 )

Meroa MHTEPBAJIOB TP PEILICHUN HEPABEHCTB.
N300paxeHne Ha KOOpJMHATHOM IUIOCKOCTHM MHOXKECTBA pEIIEHWH ypaBHEHUH C JBYMs

NEPEMEHHBIMH U UX CUCTEM.

IIpakT4yeckue padoThI

Hcnonb30BaHue cBOMCTB U rpaukoB (GYHKIMHA AT pelieHus] ypaBHEHUH 1 HEpaBEHCTB.

Pa3nes 11. KomOnHaTOpHKa, CTATHCTHKA M TEOPHS BEPOSITHOCTEH

Tema 11.1. Komounaropuxka. [IpaBuia komounatopuku. (9 1)

OcHoBHbIE TOHATHUS KOMOMHATOPHKHU. 3ajauyd Ha MOJCYET 4YHcia pa3MelleHUl, NepecTaHOBOK,
couetannii. Pemenune 3amad Ha mepebop BapuanToB. PDopmyna Oumnoma HeroTona. CoiicTBa
OuHOMUHANBHBIX KO3 dunrenToB. Tpeyronbauk [lackans.

IIpakTuyeckue padoTnl

Hcropus pa3BUTHs KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH M CTAaTUCTUKHM U UX POJb B PA3JIUUHBIX
cdepax yenoBedecKoi ku3HeaeaTenbHOcTU. [IpaBuina koMOMHATOpPHKH. PereHne KOMOWHATOPHBIX

12



3aga4d. Pa3MmemneHus, coyetaHuss U nepectaHOBKUM. buHoMm HproroHa u TpeyronsHuk [lackais.
IIpukiagueie 3aga4u.

Tema 11.2. D1eMeHTHI TEOPHH BEPOSITHOCTEH H MaTeMaTH4yeckoil crarucTuku. (10 u)

CoObiTHe, BEpOSTHOCTH COOBITHS, CIOXEHHE M YMHOXeHHe BepoarHocTeil. IlonstHe o
HE3aBUCHMOCTH COObITHH. J[MCKpeTHas ciydaiiHasi BEJIMYHMHA, 3aKOH €€ pacrpejaeicHus. YucioBbie
XapaKkTEepUCTUKN JMCKPETHON ciyudaiiHOM BenuuuHbl. [loHATHME O 3aKkoHEe OOJIBLIIMX 4YHCEN.
[IpencraBiaenue qaHHbBIX (TaOJMIBI, AMArpaMMbl, TpaQUKHU), FeHepalbHas COBOKYIHOCTb, BHIOOPKA,
cpeanee apupmernueckoe, Mmeauana. IlonsaTre o 3ajauax MaTeMaTHYECKON CTaTUCTUKH.
IpakTnyeckune padoThl

Kilaccnueckoe omnpenencHue BEPOSATHOCTH, CBOWMCTBA BEPOSATHOCTEH, TeopeMa O CyMMe
BeposiTHOCTEW. Bbrruucinenue BepoatrHocred. Ilpuknagneie 3amaum. lIpencraBiieHHe YHCIIOBBIX
naHHbIX. [Ipuknagnelie 3agayu.
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4. TEMATHYECKOE ITAHUPOBAHUE C YKASAHUEM YACOB HA OCBOEHHUE KAXKJIOM TEMbI

YYEBHOI'O IPEJIMETA OVYIL.04 MATEMATHKA

HaumeHoBaHue Conep:xanue yueOHoro marepuaJa, llpakruueckoe 3ansitue, Oo0bem B TOM Koabi
pa3iesioB U TeM CaMOCTOSITe/IbHASL padoTa 00yUYarouuxcst YacoB | YHCJE B | KOMIETeHIUil
dopme | M IMYHOCTHBIX
NpPaKTH | Ppe3yJbTATOB,
qgec. ¢dopmupoBanu
NO/ATr0TO 10 KOTOPBIX
BKH CrocoocTByeT
3JIeMeHT
NPOrpamMMbl
1 2 3 4
| cemecTp
Pasnen 1. Anredpa 8
Tema 1.1 Copepxanue yueOHOIro Mmarepuasa 8
PasBuTHe NOHATHS 0 1-2 Llenbie, palnoHalIbHbIE, ACHUCTBUTEIbHBIE YNCTIA. JIP4, JIP13
ancie. Kommuiexcnble Apudmerndeckue gerctBus Han unciaMud. CpaBHEHHE  UYHCIOBBIX
ucaa. BBIPAXKEHUI.
3-4 IIpakTuyeckoe 3ansiTue Nel 2
Ypok-cemuHap
«Bkman poccuiickux yu€HbIX-MaTeMaTtukoB JlobaueBckoro H. W. wu
Kosanesckoii C. B. B pazBuTHE HayKn».
5-6 KomrmiekcHple gucna. 2
JleficTBUSI ¢ KOMIUIEKCHBIMH YHCIIAMU.
7-8 IMpakTnyeckoe 3ansiTue No2 2
Haxoxnenne mnpuOMMKEHHBIX 3HAYCHUH BEIMYMH U TOTPEIIHOCTEH
BBIYMCIICHHIA.
Pa3nea 2. Kopumn, crenenn u jjorapugmsi 31
Tema 2.1 Copepxxanue yuyeOHOro MmarepuaJia 7
KopHu u crenenn.
9 ‘ KopHu HaTypabHOM CTENEHU U3 YUCJIa U UX CBOICTBA. 1 JIP15
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Cremnens ¢ 10-11 | lpakTu4yeckoe 3ansitue Ne3 2
e CTBUTEILHBIM Beruucnenue u cpaBHeHHe KOpHeil. BblnonHeHue pacueToB ¢ pajiuKagaMu.
MoKa3aTejieM. 12-13 | CBoiicTBa CTEEHU C JEUCTBUTENBHBIMU ITOKA3aTEISAMU. 2
14-15 | [IpakTHyeckoe 3aHsaTHE Ned 2
Pemenue nppauroHanbHbIX YPABHEHHIA.
Tema 2.2 Coaepxxanue yueOHOIro MaTepuaJa 13
Jlorapudm uuncia. 16 OcHOBHOE JIOTapU(PMUIECKOE TOKIECTBO. 1 JIP13
Boryuciienne u cpapaenue | 17-18 | IlpaBuiia aelicTBuii ¢ jorapudmamu. 2
Jorapupmos. 19-20 | HdecstuuHble U HATYpalbHbIE JTOTAaPU(MBIL. 2
21-22 | Ilepexos1 K HOBOMY OCHOBAHHUIO. 2
23-24 | [IpakTuyeckoe 3aHsiTHe Ne5 2
Haxoxnenne 3HaueHu toraprdma 1mo npou3BOILHOMY OCHOBAHHIO.
ITepexos OT 0IHOTO OCHOBAHHUS K APYTOMY.
25-26 | IIpaxkTu4yeckoe 3aHsiTHe Ne6 2
JlorapudmupoBaHue BRIpOKESHUH.
27-28 | MpakTuyeckoe 3ansiTue Ne7 2
Pemenne mokazarenbHBIX YpaBHEHUH.
Tema 2.3 Copepxanue yuyeOHOIro MaTepuasa 11
IIpeodpa3oBanue 29 ITpeobpa3zoBaHre pallOHAIBHBIX BHIPAKEHUI 1 JIP13, JIP14
aJredpanvecKux 30-31 [TpeoOpa3oBaHue UPPALMOHAIBHBIX, CTEICHHBIX BBIPAXKCHUN 2
BbIPaKEeHHIA. 32-33 ITpeoOpa3oBaHue MOKa3aTeNbHBIX U JOTapU(PMUUECKUX BBIPAKECHUN 2
Pemenne nokazareqbHbIX | 34-35 IMpakTnyeckoe 3ansaTHe Ne§ 2
H JIOrapupMUIecKuX [TpeoOpa3oBaHus BBIpaKEHHA, COAEPIKALINX CTETICHH.
YPaBHEHHUH. Pemenne nokasaTenbHbIX YPAaBHEHH.
36-37 IpaxkTuyeckoe 3ausitue Ne9 2
Pemenne norapudmuueckux ypaBHEHHUI
38-39 IpaxTuueckoe 3ansitue Nel( 2
[TpuGnmKeHHBIC BEIYUCIICHHS M PEIICHUS TIPUKJIATHBIX 3a/1a4.
Pa3nes 3. OcHOBbI TPMITOHOMETPHH 21
Tema 3.1 Copepxanue y4eOHOIro MaTepuaJa 4
OcHoBHbBIC IOHATHA 40-41 PanuanHas mepa yria. BpamareinbsHoe JBUKEHUE. 2 JIP13, JIP14,
TPUIOHOMETPHH. 42-43 IpakTu4eckoe 3anaTHe Nell 2 JIP15

Boluncienne KoopuHaT TOUEK OKPY>KHOCTH.
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Tema 3.2 Coaep:xanue yueOHOT0 MaTepHaJia 4
OcHoBHBIE 44-45 OcHoBHbIE (HOPMYITBI TPUTOHOMETPHH. 2 JIP13,JIP14
TPUTOHOMETPHYECKHE 46-47 IIpakTnyeckoe 3ansaTue Nel2 2
TOXKIECTBA. OmnperneneHre TPUTOHOMETPHUECKUX (PYHKIMI YUCIOBOTO apryMEHTA.
Tema 3.3 Coaepxxanue yueOHOIo MaTepuaJa 3
IIpeoOpa3oBanus 48 ITpeoOpa3zoBaHus TPUTOHOMETPUUYECKHUX BHIPAKCHHH. 1 JIP13, JIP14
npocTreimmx 49-50 IlpakTuyeckoe 3ansitue Nel3 2
TPUTOHOMETPHYECKHX ITpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUM.
BbIPaKEHH .
Tema 3.4 Coaep:xanue yueOHOro MaTepHaJia 10
Tpuronomerpuveckue 51-52 OO6patHbie TPUrOHOMETpHUUYECKUE (DYHKITUH. 2 JIP13, JIP14
yYPaBHEeHUs U VYpaBHeHus Buja: Sint = a.
HepaBeHCTBA. 53-54 YpaBHeHus Bujaa: COSt = a. 2
YpaBnenus Buja: tgt = a, ctgt = a.
55-56 IIpakTnyeckoe 3ansaTue Nel4 2
Pemenne npocTenmmux TPUroHOMETPUYECKUX YPABHEHUM.
57-58 ITpocreiime TPUrOoHOMETPUUECKHAE HEPABEHCTBA. 2
THITBI TPUTOHOMETPHUYECKUX YPABHEHHUHN M CITOCOOBI X PEIICHHSI.
59-60 IpaxkTuueckoe 3ausitue Nel5 2
Pemenne TpUroHOMETpUYECKUX YPaBHEHUI U HEPABEHCTB.
Il cemecTp
Pa3nes 4. ®ynkuuu u rpaduku 28
Tema 4.1 Coaep:xanue yueOHOro MaTepHaJia 4
DyHKIUH. 61-62 O06acTh onpeaeneHuss 1 MHOXKECTBO 3HAYCHHIA. 2 JIP13, JIP14,
I'padpuk ¢yuxmun. Iloctpoenue rpaduxoB GYHKIUM — 33aJaHHBIX JIP15
pasnu4yHbIMH criocobamu. ['paduku 1poOHO-TMHEHHBIX HYHKINT
63-64 IpaxkTuueckoe 3ansitue Nel6 2
IToctpoenue rpadukoB QpyHKIMHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.
Tema 4.2 Copepxanue yueOHOIro MaTepuasa 10
CaoiicTBa (pyHKIHH. 65-66 CaoiicTBa, npeobpazosanus rpagukos Gpynkimi. CummeTpus GyHKIMII 2 JIP13, JIP14,
67-68 CxeMma uccneoBanus GyHKIUH. 2 JIP15
69-70 IMpakTuyeckoe 3ansaTue Nel7 2
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UYrenue rpaukoB GyHKIUH.

71-72 CgoiicTBa ¥ rpad)Ku TPUTOHOMETPHUUYECKUX (HYHKITHA. 2
73-74 IIpakTnyeckoe 3ansaTue Nel8 2
WNuterpupoBannbiii ypok "IlocTpoeHue rpadukoB (QyHKIUMH Ha ypoKax
MaTEeMaTHKH - nHpopMaTuku "

Tema 4.3 Coaep:xkaHue yueOHOro MaTepHaJia 14
CrenenHsle, 75-76 CBoiicTBa cTeNIEHHBIX (PYHKIHIA, UX TPaPUKH. 2 JIP13, JIP14
NoKa3aTeJIbHbIE, 77-78 CpoiicTBa moka3areiabHbIX (YHKIHH, HX TPa(QUKH. 2
Jorapugpmuyeckue u 79-80 IpakTuyeckoe 3ansitue Nel9 2
TPUTOHOMETPUIECKHE CBoiicTBa CTENEHHBIX, TIOKA3aTENbHBIX (QYHKIHUIA, UX TPAQUKH.
$ynxunn. 81-82 Jlorapudmuueckre GyHKIUH, UX TPadUKH. 2

83-84 HenpepbiBHBIE 1 IEprHOIUYECKUE QYHKIIUU 2

85-86 IIpakTHyeckoe 3ansaTHEe Ne2( 2

CoiicTBa orapumuyecknx GyHKIUH, UX TpaduKH.
87-88 IIpakTyeckoe 3ansaTue No21 2
HccnenoBanue u nocrpoenre rpadpukoB GyHKIUHA.

Pazjen 5. [IpsiMble U NJIOCKOCTH B MPOCTPAHCTBE 29
Tema 5.1 Copepxanue yueOHOro MaTepuasa 6
B3anmnoe pacnosnoxenue | 89-90 B3anmHoe pacrosioxkeHne JByX OpsIMbIX B IPOCTPAHCTBE. 2 JIP13, JIP14
NPSMBIX H INIOCKOCTel B 91-92 IIpakTHyeckoe 3aHsATHE No22 2
MPOCTPaHCTBeE. Pemienue 3a1a4 Ha B3aMMHOE PACIIOIOKEHUE MPSIMbIX.

93-94 IIpakTnyeckoe 3ansTue Ne23 2

Pemenue 3a1a4 Ha B3aMMHOM PacIloJIOKEHUH MPSIMOM U MIIOCKOCTH.
Koncyabranmus Nel 95 Pemenne 3a1a4y Ha B3aMMHOE PaCIIOJIOKEHUE MPSIMBIX U IIJIOCKOCTEN B 1
POCTPAHCTBE.

Tema 5.3 Copepxanue y4eOHOIro MaTepuaJa 11
IMapaaueabHocTh npsiMbIX | 96-97 [TapannensHOCTDH MpsIMOM U TUIOCKOCTH. [lapanmienbHOCTh MIIOCKOCTEH. 2 JIP13, JIP14
U IUI0CKOCTei. 98-99 ITapamnenpHblil nepeHoc. CUMMETPHUS OTHOCUTENIBHO INIOCKOCTH. 2

100-101 | [MapamrensHOE MpoekTHpoBaHue. [110MMaab OpTOrOHAIBHON MPOCKITUH. 2

102-103 | [pakTuueckoe 3ansTHe Ne24 2

3aga4ym Ha CBOMCTBA MapasuIeIbHBIX MIOCKOCTEH.
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104-106 | MpakTu4yeckoe 3ansitue Ne25 3
3agauu Ha napaielIbHOE IPOEKTUPOBAHUE.
Tema 5.4 Conepxxanue y4yeOHOro MmarepuaJia 12
Yrael mexay npameivMu ¥ | 107-108 | TlepneHaukyasipHOCTh IPSIMOM U TNIOCKOCTH. 2 JIP13, JIP14
IUIOCKOCTSIMH. 109-110 | [lepnieHauKY/ISp W HAKIOHHAS. YTOJI MEXKIY MPSIMOU U TIIOCKOCTHIO. 2
111-112 | lpakTudeckoe 3anaTHe Ne26 2
3ajauu Ha ONpeieIeHre yIila MeX 1y NPsIMON U MJIOCKOCTBIO.
113-114 | JIByrpanHbiii yroi. YToi MeXAy IIOCKOCTSIMH. 2
115-116 | [lepneHIuKYISIPHOCTH JBYX IUIOCKOCTEH. 2
117-118 | IpakTuyeckoe 3ansaTHe Ne27 2
Teopema o Tpex neprneHauKyspax.
PaccTosiHre OT TOYKH /10 TMIIOCKOCTH.
Kouncyabranus Ne2 119 Vsl MeXAy NPSMBIMU U TUIOCKOCTSIMH. 1
Pa3nes 6. KoopanHaThl H BEKTOPBI 21
Tema 6.1 Coaep:xanue yueOHOTo MaTepuaJia 10
Koopaunarer u BekTopsl B | 120-121 | [IpsimoyroabpHasi cucTeMa KOOpJIMHAT B IPOCTPAHCTBE. 2 JIP13, JIP14
NPOCTPAHCTBe. 122-123 | ®opmyria pacCTOSHUS MEXKITY TBYMs TOUKaMHU. 2
124-125 | YpaBHeHue chepsl. 2
126-127 | YpaBHEHHE IUIOCKOCTH M IPSMOIA. 2
128-129 | IlpakTH4eckoe 3ansitue Ne28 2
Pemenue 3anau no teme: KoopanHaThl M BEKTOPHI B TPOCTPAHCTBE.
Koncynabramus Ne3 130 KoopauHaTel 1 BEKTOPHI B IPOCTPAHCTBE. 1
Tema 6.3 Copnepxanue yueOHOIro MaTepuaJa 11
CxausipHoe 131 BekTopsl. Moy BEKTOpA. 1 JIP13, JIP14
NPOU3Be/ICHUE. 132-133 | PaBencTtBO BekTOpoB. CI0XKEHHE BEKTOPOB. 2
134-135 | Mpakruueckoe 3ansaTue Ne29 2
JlelicTBUS C BEKTOPaAMH.
136-137 | YMHOXeHMe BeKTopa Ha yncio. Pa3noskeHre BEeKTopa 1o HarpaBJICHHUSIM. 2
138-139 | Yroxm mexay nByms BekTopamu. [Ipoekiiysi BEKTopa Ha OCh. 2
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Koncynbranus Ned 140 CkansipHO€E ITPOU3BEAECHNUE BEKTOPOB. 1
141-142 | IpakTuyeckoe 3ansaTue Ne3( 2
JAnddepeHuupoBaHHbIi 324€T
11 cemecTp
Pa3gen 7. Hauajia MaTeMaTH4eCKOI0 aHAJIN3A 43
Tema 7.1 Coaep:xanue yueOHOro MaTepuaJia 6
ITocsienoBaTeIbHOCTH. 143-144 | CeoiicTBa YHUCJIOBBIX IIOCJIEJOBATEIBHOCTEM. CymMupoBaHue 2 JIP13, JIP14
110CJIe/I0BATEIbHOCTEH.
145-146 | I'eomeTpudeckas mporpeccus. ApudmeTndeckas mporpeccus. 2
147-148 | IlpakTuueckoe 3ansitue Ne31 2
Beruuciienus 4ieHoB 10cie10BaTeIbHOCTH.
Tema 7.2 Coaep:xanue yueOHOro MaTepuaJia 9
IIpousBoanas. 149-150 | IMousiTHE O IPOU3BOIHOM PYHKIHMH. 2 JIP4, JIP13,
YpapHenue kacatebHoil | 151152 | TeomeTpudeCcKHii CMBICT IPOH3BOHOI. 2 JIp14
K rpaguky QpynKumuu. 153 DU3NYECKUIN CMBICT TPOU3BOIHOM. 1
154-155 | YpaBHeHUe KacaTeabHOM K rpaduKy pyHKIUH. 2
156-157 | IlpakTu4eckoe 3ansitue Ne32 2
CocraBieHue ypaBHEHUs KacaTeabHOH K rpaduKy QyHKIUH.
Koncynbranus NeS 158 VYpaBHeHHEe KacaTeNbHOU K TpaguKy (yHKIIHH. 1
Tema 7.4 Copaepxxanue y4eOHOro MaTepuasa 16
Dopmy.ibi 159-160 | ITpousBogHBIE CYMMBI, pa3HOCTH. 2 JIP13, JIP14
anddepenunpobanus. [MpousBoHas npousseaenus. [[poU3BOIHAs YACTHOTO.
161-162 | IlpousBogHast cteneHHoW ¢yHkuuu. [IpomsBomHas MoOKa3zaTeNbHOU 2
byHKIIHN.
163-164 | Ilpou3BogHBIE TPUTOHOMETPHUECKUX (DYHKIIUHA. 2
165-168 | IIpakTuyeckoe 3ansitue Ne33 4
Brruuciienne mponu3BOAHBIX JIEMEHTAPHBIX QYHKIUH
169-170 | Ilpou3sBoHAas CIOKHON QPYHKITUH. 2
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171-174 | IlpakTnyeckoe 3anssTue Ne34 4
Brruunciienue mponu3BOAHBIX CIIOKHBIX (YHKITHI
Tema 7.5 Coaep:xaHnue yueOHOro MaTepuaJia 12
HpHMeHeHH?, 175-176 | Bo3pacranue u yObiBaHwe (GyHKIHUH. TOYKM MaKCUMyMa, MUHHMYMa. 2 JIP13,JIP14
MPOU3BOIHOM K
HCCJIEJOBAHNIO (DYHKLMH. IKCTPEMYM ¢hYHKIIIH.
177-178 | lIpakTnyeckoe 3ausaTHe Ne35 2
Bospacranue u yObIBaHHE, SKCTPEMYM (YHKIINH.
179-180 | MonoToHHOCTH pyHKIMH. Hanbomnpime, HAMMEHBITNE 3HAYCHHS 2
byHKIHIA.
181-182 | MpakTuueckoe 3ansaTue Ne36 2
HaxosxieHre HanOoJIbIIIero ¥ HAMMEHBIIET0 3HAYCHUST (DYHKIINU.
183 [TpumeHeHne POU3BOTHON K UCCIETIOBAHUIO (DYHKITHHA. 1
184-186 | [IpakTnueckoe 3ausaTHe Ne37 3
HccnenoBanue, HocTpoeHuE Tpa@uKoB ()yHKITHIA.
Pasnen 8. UnTerpan u ero npumeHnenue 20
Tema 8.1 Copepxanue yueOHOro MaTepuasa 6
IlepBooOpa3nas. 187-188 | CgoiicTBo iepBooOpa3Hoii. [IpaBuita BEIYHUCICHHS IEPBOOOPA3HBIX. 2
189-192 | Mpakruueckoe 3ansaTue Ne38 4
Brruncnenue nepBooOpa3HbIX.
Tema 8.2 Copepxanue yueOHOro MmaTrepmuasa 14
Hurerpan u ero 193-194 | HeonpeneneHHnble WHTETpaibl. 3ajada O IUIOMIAAM KPHUBOJIUHEHHON 2 JIP13,JIP14
NpUMeHEeHHUsI. TpaIeIum.
195 ®opmyna Herotona-JleiGHuma. 1
196-199 | MpakTuyeckoe 3ansTHe Ne39 4 22
Brrunciienne nomaiei KpuBOJUHENHBIX Tpaneui.
200 OmnpeielIcHHbIC HHTETPAIBI. 1
201-204 | Mpakruveckoe 3ansiTue Ned( 4
Berauciienne onpeesIeHHbIX HHTETPAJIOB.
205-206 | IIpumeHeHue UHTETPAIOB B (PU3UKE U TEOMETPHUH. 2
Pa3znen 9. MHOrorpaHHMKM M Tejia BpalleHusl 30
Tema 9.1 \ Conep:xkaHue yueOHOro MaTepuaJia 12
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MHoOrorpaHHUKH. 207-208 | Cnosaps reometpun. [lapamienenunen. [IpsmMoyronbHbIi 2 JIP13, JIP14
napajuieJICuIe]l.
209-210 | Ky®. Ilpusma. [Ipsimast, npaBuibHAs IpU3Ma. 2
211-212 | IlpakTHyeckoe 3ansaTHe Nedl 2
Penrenue 3a1a4 Ha CBOMCTBA MPU3MBI, apaJuIeIeune/1a.
213 [Mupamupa. Terpasap. 1
214-215 | lIpakTuyeckoe 3ansaTHE No42 2
Penrenue 3a1a4 Ha CBOMCTBA MUPAMUJIBI, TETPAdJIpa.
216 CummeTpun B MHOTOTpaHHUKaX. [IpaBUIIbHBIC MHOTOTPAHHUKH. 1
217-218 | lIpakTHyeckoe 3ansaTHEe Ne43 2
[TocTpoeHue ceueHmit Kyoa, IPU3MBbI, TUPAMHIBL.
Tema 9.2 Coaep:xxanue yue0HOro MaTepHaJia 8
Tesa u moBepxHocTH 219-220 | Hummuap. Konyec. 2 JIP13, JIP14
BpaleHusl. 221-222 | IlpakTH4eckoe 3aHsaTHE Ned4 2
[TocTpoeHne ceueHnil NMIMHpa, KOHYCA.
223-224 | lap u cdepa, ux cevyeHus. 2
KacarenbHast miockocts K cepe. YpaBHeHHe cepsl.
225-226 | lIpakTuyeckoe 3ansaTue Ne45 2
Pemenue 3amau mo teme: Tena v MOBEPXHOCTH BPAIICHHS
Tema 9.3 Conep:xanue yueOHOTro MaTepuaJia 10
N3mepenus B reomerpun. | 227-228 | [Inomans u 06vem kyda. [lnomans u o0beM napanienenumnesaa. 2 JIP14, JIP15
[Tnomane npusmbl. O0bemM mnpusmbl. [lnomans mupamuabl. OOBeM
MTUPAMUJIBI.
229-230 | IIpakTnyeckoe 3ansaTHe Ned6 2
[Tpo6GieMHBI ypok
«Bprurcnenue miomaseil moBepXHOCTH MHOTOTPAaHHUKOBY.
231-232 | IIpakruveckoe 3ansiTue Ned7 2
Beruucnene 005eMOB MHOT'OI'PaHHHKOB.
233-234 | Tlmomaas muwmuHApa. O0BEM MIIIHHIPA. 2
[Tnomans konyca. O6beM KoHyca. [Tnomans u 00bem mapa.
235-236 | IIpakTu4yeckoe 3ansitue Ne48 2

Brruncnenne miomaaei 1 00beMOB TeJ BpaleHUS.
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IV cemecTp

Pa3jnen 10. YpaBHeHHsl 1 HepaBeHCTBA 24
Tema 10.1 Coaep:xxanue yueOHOro MaTepHaJia 16
YpaBHeHHUsI U CHCTEMBI 237-238 | PaBHOCHIBHOCTB YpaBHEHUI. OCHOBHBIE IPUEMBI PELICHUST YPAaBHEHUH. 2 JIP13, JIP14
YPaBHeHHi. ParmonanbsHbie ypaBHeHus. MppalimoHaabHble ypaBHEHHUS.
239-240 | IIpakTHyeckoe 3ansaTHE Ne49 2
Pemenne panroHaibHBIX PaBHEHH.
241-242 | IpakTuveckoe 3ansiTue Ne50 2
Pemienne uppanoHanbHBIX YPaBHEHHI.
243-244 | TlokazaTtenbHbIC yPaBHEHHUS. 2
245 IIpakTHyeckoe 3ansaTHe Ne51 1
Penrenue noka3aTenbHBIX YpaBHEHHI.
246-247 | TpuroHoMeTpruecKHe ypaBHEHHUS. 2
248 IIpakTnueckoe 3ansaTHe NeS2 1
Penienue TpUroHOMETpUYECKUX YPaBHEHUH.
249-250 | OcHOBHBIE TPUEMBI PELLICHHS CUCTEM YpaBHEHUH. 2
251-252 | IIpakTuyeckoe 3ansaTue Ne53 2
Pelienne cucrteM ypaBHEHUN.
Tema 10.2 Conep:xxanue yueOHOTro MaTepuaJia 3
Hepagencraa. 253-254 | PaunoHanbHbIe HepaBeHCTBa. VppalroHalbHble HEPaBeHCTBA. 2 JIP13, JIP14
[Toka3zarenpHBIE HEPABEHCTBA. TPUTOHOMETPHYECKIE HEPABEHCTBA.
255 IIpakTnyeckoe 3ansaTue NeS4 1
Pemenne HepaBeHCTB
Tema 10.3 Conep:xanue yueOHOTro MaTepuaJia 5
Hcnonb3oBanue cBoiicTB U | 256 MeTo MHTEpBaJIOB IIPU PELIEHUH HEPABEHCTB. 1
rpagukoB GpyHKIHii IPH 257 N3o0pakeHne Ha KOOPJAWHATHOM IUIOCKOCTH MHOXECTBA peIIeHUN 1
pelIeHHH YPABHEHHH H YPaBHEHHH C IBYMsl IEPEMEHHBIMHU U UX CHCTEM.
HEPABCHCTB. 258 N300pakeHre Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PpEIICHUH 1
HEPABEHCTB C JIByMsI IEPEMEHHBIMU M UX CUCTEM.
259-260 | IMpakTuuyeckoe 3ansitue Ne55 2

Pemenne ypaBHEHMH, CHCTEM YPaBHEHHM M HEPaBEHCTB C JAByMs
IIEPEMEHHBIMH.

22




Pazgen 11. KomOuHAaTOpHKA, CTATHCTHKA U TEOPHs BepPOATHOCTEH 20
Tema 11.1. Conep:xaHue yueOHOro MaTepHaJia 10
Kom0unaropuka. 261 OCHOBHBIE TOHSTHS] KOMOMHATOPHUKH. 1 JIP13, JIP14
®opmyaa bunoma- 262-263 | I1paBuna komOuHaTopuku. ®opmyna buaoma-HproToHa. 2
HebloTona. 264 IIpakTnyeckoe 3ansitue Ne56 1
Pemenue 3amau Ha hopmyny bunoma-HerotoHa.
265-266 | CpoiicTBa OMHOMHUHAJILHBIX KOY(PDHUITUECHTOB. 2
267-268 | Tpeyronpauk ITackas. 2
269-270 | IlpakTH4eckoe 3aHATHE Ne57 2
Pemenne koMOMHATOPHBIX 3a/a4.
Tema 11.2 Coaep:xanue yueOHOro MaTepHaJia 10
DJIeMeHThI TeOpHuu 271 Ypok-ceMuHap 1o teme "IIeMEHThl TEOPUU BEPOSITHOCTEN . 1 JIP13, JIP14
BEpPOSITHOCTEH 1 272-273 | CnoxeHuie 1 yMHOKEHHE BeposSITHOCTEH. [I0BTOpHBIE MCTIBITAHUS. 2
MaTeMaTHYeCKOU CrnyyaiiHas BeJIMUMHA.
CTATHCTHKH. 274 3aj1aun Ha CBOWCTBA BEPOSITHOCTEH. 1
Cayyvaiinasi BenunHa. 275-276 | I'enepanbHasi COBOKYIHOCTb, BbIOOpKa. CpenHee apudmMeTrueckoe, 2
Me/IhaHa.
277 IpaxkTuueckoe 3ansitue Ne58 1
Brruncnienne BepositHocteit. [Ipukiianasie 3agaun.
278 IIpeacraBienne YNCIOBBIX JaHHBIX. 1
279-280 | IIpakTnyeckoe 3ansaTHE Ne59 2
3ammTa npe3eHTAMM MHAMBHYAJbHOIO POEKTA
KouncyabTanus Ne6 281 1
JK3aMeH 6
HUTOI'O: 287
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5. YCJIOBUA PEAJIMBAIIUU ITPOT'PAMMBI YYEBHOT O ITPEJIMETA

5.1. Tpe6oBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHuIo
Peanuzanus yyeOHoro npeamera TpeOyeT HaIUuUs:
- yueOHOTO KaOMHETAa;
- KOMITBIOTEP C JUIEH3UOHHBIM MPOTPaMMHBIM 00€CIIEYCHUEM U MYJIbTUMEANA ITPOEKTOD;
- cTaHAapTa cpeaHero (IOJIHOTO) 001Iero oopa3oBaHus Mo MaTeMaTuke (MPO(UILHBIN YPOBEHB);
- HAYYHOM, Hay4HO-IIOIYJIAPHOM, HCTOPUYECKOH JINTEPATYpPHI;
- CIIPaBOYHBIX TTOCOOMIA (FHIIMKIIONIENH, CIIOBAPH, COOPHUKU OCHOBHBIX ()OPMYI U T.I1.);
- TabJMIIBI 110 anredpe U HavaiaM aHalu3a, TEOMETPUH JIJIS CIIO;
- ayJTUTOPHOM JOCKH C MAarHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCHOCOOICHUH Ui KperuieHus
TabIuII;
- KOMIUJIEKTa CTEPEOMETPUUECKHX TeJl (IeMOHCTPALMOHHBIN);
- mkada CeKIMOHHOTO I XpaHEeHUs: 000pyI0BaHUs
- CTEH/1a SKCIIO3ULIMOHHOTO.
Peanmu3anus mnporpaMMbl  y4eOHOTO TpeaMeTa IpelyCMaTpUBAaeT HCIOIb30BaHUE IH(PPOBBIX
obpasoBatenbHbIX pecypcoB: Google Kitacc, odmako Maitn, POIII .

5.2 UudopmannoHHoe obecniedeHne 00yueHust
IlepeyeHn yueOHBIX H31aHuil, UHTEepHET-PeCypCcoOB, 1OMOJTHUTEILHOM JIUTEPATYPHI:

OcHoBHas JinTeparypa
1. bammakos M.M. Maremaruka: anreOpa v Havaja MaTeMaTHYECKOrO aHalM3a, TeOMETpHs: y4eo.
IUIsL CTyA. yupexaeHuil cpea. mpod. obpaszoBanusi / M.M.bammakoB.- 3-e usn., crep.- M.:
W3narensckuit ieHTp «Akanemusi», 2017.
JlonotHUTEILHAS JJUTEpPaTypa

1. Anrebpa wu Hayama MaremaTudeckoro aHamm3a. 10-11  xmaccel:  y4eOHWK IS
o0uieo0pa3oBaTeabHbIX  OpraHuM3auui: 0a30Bbli UM yruiyOneHHbld ypoBHu /  A.lllLAnumos,
FO.M.Konsirun u ap. -3-e u3z., nepepad.- M.: Ilpocsemienue, 2016.
2. AnreOpa W Hayaya MareMaThdeckoro aHaimmsa. Meromudeckue pekomenmaruu. 10-11 wmaccsr:
yuebHoe nocobue i obmeoOpa3oBarenbHblx opranuzauuii / H.E. ®enopoa, M.B.TkaueBa .-3-¢
u3., nepepad. - M.: [Ipocsemienue, 2017.

HNurepHer-pecypcsl
1. Bes JJIEMEHTapHAs MaTeMaTHKa: Cpennsis MaTeMaTHIeCKast WHTEPHET-IITKOJIA
http://school.msu.ru
2. T'azera «MaremMaTrka» u3aareiabckoro goma «Ilepsoe centsops» http://mat.1september/ru
3. Maremaruka B OTkpbeiToM Kosuiemke http://math.oumet.ru
4. Marepuanbpl o Marematuke B EguHOW Kommekumu muQpPOBBIX 00pa3oBaTEIbHBIX PECYPCOB
http://school_collection.edu.ru/collection/matematika/
5. Ob6mepoccuiickuii Mmaremarnyeckuii mopran Math Net.Ru http://www.mathnet.ru
6. TITopran Allmath.ru — Bcs matemaTrka B ogHOM MecTe http://math.ournet.md
7. DnexrtponHas 6ubnuoreka http://www.znanium.ru

5.3. O0ue TpeGoOBaHNS K OPraHU3aLMH 00pa30BaTeJILHOIO NMpouecca
VYcnoBusi mpoBeAeHUsT 3aHATUN, KOHCYJIBTAIMOHHOW IMOMOIIM OOYYarOIIMMCS, B TOM YHCJE C
npUMeHEeHHEM (OPM IEKTPOHHOTO 00yUYEHHS U IUCTAHLIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHA:
Opranu3anus 00pa3oBaTeIBLHOTO MPoIecca B 00pa30BaTEIbHOM YUPEKIECHUN OCYIIECTBIISICTCS B
COOTBETCTBUH ¢ 00pa30BaTEIbHBIMU MPOTrPaAMMaMH U PACIIUCAaHUSIMU 3aHATHH.

24


http://school.msu.ru/
http://mat.1september/ru
http://math.oumet.ru/
http://school_collection.edu.ru/collection/matematika/
http://www.mathnet.ru/
http://math.ournet.md/
http://www.znanium.ru/

IIpn peanuzanmu 0Opa30BaTENBbHBIX MPOTPAMM  HE3aBHCUMO OT (GOpPM  IOTYYCHHS
o0pa3oBaHUsl MOTYT NPUMEHATHCA DJIEKTPOHHOE OO0y4YeHHe, AMCTAHLIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTUM B MOPSJIKE, YCTAaHOBIEHHOM (efepalbHbIM OPTraHOM HCIIOJIHUTEIBHOW BIIACTH,
OCYIIECTBISIOMUM (DYHKIIUU 1O BBIPAOOTKE rOCYAapCTBEHHON MOJIUTUKU U HOPMATHBHO-IIPABOBOMY
perynmpoBaHuio B chpepe oOpa3oBaHmsL.

[Ton »57eKTpOHHBIM O0Y4YeHHMEM IOHUMAETCs OpraHu3alus 00pa30BaTEIBHOIO IMpolecca C
MPUMEHEHHUEM COJIepiKalleiicss B 0a3aX NaHHBIX U MCIIOJIB3YEMOU NP peaiu3aiui 00pa3oBaTeIbHBIX
nporpamMMm  HHGOpPMAIMK M 00ECIeUnBaONIMX €€ 00paboTKy HHGOPMAIIMOHHBIX TEXHOJIOTHH,
TEXHHYECKUX  CPEACTB, a  Takke  HMHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIX  CETeH,
ofOecrieunBalOIIUX Tepefadyy IO JHMHUSIM CBSI3M yKa3aHHOW HWHGOpMaluu, B3aWMOJEHCTBHE
YYaCTHHKOB 00pa30BaTEIBHOIO IpOIIecca.

IIpenogaBaresb HCHOJIb3YeT:

1. DnexkrpoHHbIe 0OpazoBaTenbHbIC pecypebl: Google Kiace, o6mako Maiin, POIII.

2. DnekTpoHHbIe HHMOopMarmoHHbIe pecypehl: OBC, TeMaTnyeckue calThl, MOPTab, IOTYO.

3. TexHONOTMYECKHE CPEICTBA IPH TOMOINM KOTOPBIX OCYIIECTBIsIach CBsizb: IIK, HOyTOyK,
TUTAHIIET, CMapTQOH.

6. KOHTPOJIb U OLHEHKA PE3VYJIbTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA
KoHTpo1b M oOlleHKa pe3ylbTaTOB OCBOCHHUS y4eOHOTO TpeaMeTa OCYIIECTBISETCS
npernoJiaBaTesieM B TpoIlecce MPOBEICHHS NPAKTUYSCKUX 3aHSATHH, TECTHPOBAHUS, a TaKKe
BBITIOJTHCHU A O6y‘-IaIOHII/IMI/IC$I HHIUBHUYAJIbHBIX 3aHaHHﬁ, HHIUBHUIYAJIbHBIX IIPOCKTOB,
UCCIIC/IOBAaHMI, B TOM YHUCJIE C NMPUMEHEHHEM (DOPM AJIEKTPOHHOTO OOYYEHUS W JAMCTAaHIIMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHH.

q)Oprl U ME€TOAbI KOHTPOJIA U

Pe3yabTaThl 00yuyeHus
OLICHKH Pe3yJIbTATOB 00y4eHust

1 2

JIUYHOCMHDbIE.

- copMupoBaTh NpEACTAaBICHHE O MaTeMaTHKEe Kak
YHHUBEPCAJIHLHOM SI3bIKE HAYKH, CPEIICTBE MOJICITUPOBAHUS
SBJICHUH U MPOLIECCOB, HJIESIX U METO/IaX MaTeMaTUKU

- TIOHUMaHHWE 3HAYUMOCTH MaTeMaTHKH Ui HAay4HO-
TEXHUYECKOTO nporpecca, c(OPMHUPOBAHHOCTH
OTHOWIEHWsI K  MaTeMaThke Kak K  YacTH
00I11e4eNIOBEYECKOW  KYJIbTYyphl 4Yepe3 3HAKOMCTBO C
UCTOpUEN pa3BUTUA MaTeMaTUKHU, JBOJTFOLIAEH
MaTeMaTHYECKUX UACH;

Pa3zBuTHe JTOTMYECKOTO MBIIUICHUSI MPOCTPAHCTBEHHOTO
BOOOpakeHus, AITOPUTMUYECKOI KYJIBTYpHI,
KPUTHYHOCTH MBIIUICHHUSI HA YPOBHE HEOOXOIUMOM IS
Oynymeii  mpodecCHOHaNbHOW  NEATENBbHOCTH, IS
MIPOJIOJDKEHMSI 00pa30BaHus U CaMOOOpPa30OBaHNS;

- OBJIQJICHUE MAaTEeMaTHYECKUMHU 3HAHUSAMH YMEHUSIMH,
HEOOXOJMMBIMH B TIOBCEHEBHOM XKU3HH, JJISI OCBOCHUS
CMEXHBIX  €CTeCTBEHHO-HAYUHBIX  JMCUUIUIMH U
JTVICIIATUTHH TTPO(PECCUOHATBFHOTO IIHKIIA, IS TIOTyIeHUS
o0pa3oBaHus B O0JIACTSIX, HE TPEOYIOIUX YIIIyOJIeHHOM
MaTeMaTHYECKOH MOITOTOBKH;

- TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO, B TOM
qrcIe caMoo0pa30BaHMIO, HA TPOTSHKEHUH BCEH JKU3HMU;

1. VerHsrii onpoc.

2. TecroBoe 3a7aHue.

3. CamocrosTenbHas paboTa.

4. ®oTO - OTUET.

5. Omnpoc B pexxuM BUACOKOH(PEPEHIIHH.

6.0n-line-ompoc na mnarpopme Google
Kinacc.

7. MareMaTH4eCcKuil TUKTaHT.

8. IuddepeHiupoBaHHbIi 3aU€T.
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CO3HATEJBHOE OTHOIIICHHE K HETPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIIEIIHOM
npoeCCHOHATLHON 1 OOIIIECTBEHHOM JIeATEIIbHOCTH;

- TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITEIHHOM,
TBOPYECKOH M OTBETCTBEHHOH JIESATEIHLHOCTH,

- TOTOBHOCTh K KOJUIEKTHBHOH paboTe, COTPYIHUYECTBY
CO CBEpPCTHHKaMU B 00pa30BaTEIbHOM, OOLIECTBEHHO-
MOJIE3HOH, Y4eOHO-HCCIeI0BATEeIbCKON, TMPOEKTHOM |
JPYTUX BUJAX JEATEIbHOCTH;

- OTHOLIEHHE K MPO(PECCHOHATBHON IESITEIBHOCTH Kak
BO3MOXXHOCTH  Y4acTHSl B  pCIICHUH  JINYHBIX,
OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
po0Jem;

Memanpedmemnble:

- YMEHHE  CaMOCTOSITEIbHO  ONPENeNATh  LEIu
JIeSITEILHOCTH Y COCTaBJIATE IUIaHbI ACATCIBHOCTH;

- KOHTpPOJIUPOBATb M KOPPEKTUPOBATH JEATEIIBHOCTD;
UCII0JIb30BaTh BCEBO3MOKHBIE PECYPCHI ISl TOCTHKEHUS
MOCTaBJIICHHBIX  LEJIed W  peanu3auuMd  IUIAaHOB
NEeSTENIbHOCTH; BBIOUPATh  yCIEUIHbIE CTPaTerudl B
PAa3IMYHBIX CUTYaLUAX;

- YMEHHE MPOIYKTUBHO OOMIATHCS U B3aUMOJEHCTBOBATH
B IPOIIECCE COBMECTHOM JEATEIbHOCTH, YYHUTHIBATh
MTO3HIIH JIpYrux YYaCTHUKOB JIeSITENNLHOCTH,
3¢ (deKkTHBHO pa3penarh KOH(DIUKTHI,

- BJAJICHWE HaBBIKAMHM [IO3HABATEJIbHOH, y4eOHO-
WCCIIEIOBATEIIbCKOM M IPOEKTHOW  JIESTEIbHOCTH,
HaBBIKAMHU paspelieHus mpobieM; CmocoOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB
pELIEHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IUYHbIX
METO0B TTI03HAHUS,

- TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEILHOM
nH(OpMaIMOHHO-TI03HABATEIHLHOMN eI TeITLHOCTH,
BKJIIOUAsi YMEHHME OpPHUEHTHUPOBATHCA B  Pa3IUYHBIX
MCTOYHHMKAX WH(OpPMAIUH, MOTYyYaeMYI0 U3 Pa3InYHBIX
WCTOYHHKOB;

- BIIQJICHUE SI3BIKOBBIMH CpPEACTBAMH; YMEHHE SICHO,
JOTMYHO M TOYHO M3JaraTb CBOK TOYKY 3pEHUS,
WCIIOJIb30BaTh A/ICKBATHBIE SI3BIKOBBIE CPEJICTBA;

- BIIQJICHHE HABBIKAMU TO3HABAaTENbHON pedIeKcuu Kak
OCO3HAHUSI COBEPIIAEMBIX JACHCTBUI M MBICIUTEIIbHBIX
MPOLECCOB, HX PE3YIbTATOB M OCHOBAaHUW, T'PaHULl
CBOETO 3HAHWS W HE3HAHWSI, HOBBIX ITO3HABATEIbHBIX
3a71a4 U CPEJCTB VIS UX JOCTHXKEHUS,

- [IEJICYCTPEMJICHHOCTh B TOMCKAaX W MPUHATHHU PEIICHHUI

1. YcTHbiit ompoc.

2. TectoBoe 3a7aHue.

3. CamocTosTenbHas padbora.

4. ®oTO - OTUET.

5. Ompoc B pexxuM BUACOKOH(PEPEHITHH.

6.0n-line-ompoc Ha miardgopme Google
Kitace.

7. MatemMaTHYeCKUN JUKTAHT.

8. InddepeHmpoBaHHbIN 3a4€T.

CO000pa3UTENHLHOCTh u WHTYULUSA, Pa3BUTOCTD
MPOCTPAHCTBEHHBIX  TPEACTABJICHHUH;  CIIOCOOHOCTH
BOCITPUHUMATH KPAaCOTy U TAPMOHMIO MUPA;
npeomemmbole:

- C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ O MAaT€MaTHUKE Kak
qacTHu MHpOBOﬁ KYJbTYpbl M MECTE MAaTUMAaTUKU B
COBpeMeHHOﬁ TUBUJIN3all1H, criocodax OIIMCaHMuA

1. YcrHblit onpoc.
2. TecToBoe€ 3amaHue.
3. CamocrosTenbHas paboTa.
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SBJICHUM peaJIbHOTO MUpa HA MATEMAaTUYECKOM SI3BIKE;

- chopMHUPOBAHHOCTH MPEACTABICHUI O MaTEMATHIECKIX
MOHATUAX KaK BaKHEHIIMX MaTEMaTHYECKUX MOJEIAX,
MO3BOJISIIOIIMX OMMCHIBATh U U3Yy4aThb Pa3HbIE MPOLECCHI

u SIBIICHUSL: MTOHUMAaHHUS BO3MOXXHOCTH
aKCHOMaTHUYECKOT O MOCTPOEHUS MaTeMaTUYeCKUX
TEOpHI;

- BIAQJCHUE METOJaMH JI0Ka3aTeIbCTB M AJITOPUTMOB
pelieHusi, yMEHME WX  IPUMEHATh,  IPOBOJUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUs 3a/ay;

- BJIAQJEHHE CTAHJAPTHBIMU IPUEMaMU  PELICHUS
pallMOHAIbHBIX M HPPALUOHAIBHBIX, IOKA3aTEIbHbIX,
CTENEHHbIX M TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CUCTEM;

- MCHOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B
TOM YHCIJIE€ JJI TOUCKA MYTHU PELIEHUS W WIUIIOCTPaIUU
pelIeHUs] ypaBHEHHI 1 HEPABEHCTB;

- c(OPMUPOBAHHOCTh TPEIACTABICHUNA 00 OCHOBHBIX
MOHATHUSX MAaTEMAaTUYECKOTO aHallu3a U UX CBOMCTBAXx,
BJIQJICHUE  YMEHHEM  XapaKTEepH30BaThb  IOBEJCHUE
(GyHKUIMMA, WMCHONB30BAaHUE TIOJYYCHHBIX 3HAHUW IS
ONMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;

- BJAJICHUE OCHOBHBIMU MOHSATHSIMH O IUIOCKUX U
MPOCTPAHCTBEHHBIX TE€OMETpUYeCKuX (urypax, ux
OCHOBHBIX CBOMCTBAX;

- c(hOpMUPOBAHHOCTH yMEHUs pacro3HaBaTh
reoMeTpuueckue (Urypsl Ha dYepTekax, MOACISIX H B
pEalbHOM MHpE; TPUMEHEHHE W3YYEHHBIX CBOWCTB
reoMerpuueckux ¢uryp u Gopmyn Uil perieHus
FEOMETPUYECKUX 3aJad M 33Ja4 C [PaKTUYECKUM
COJIepKaHUEM;

- c(hOpMHUPOBAHHOCTb MPEJCTABICHUNA O Mpoleccax Hu
ABJICHUSX, HUMEIOUIMX  BEPOSATHOCTHBI  Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MHpE,
OCHOBHBIX MOHSITUSAX 3JIeMEHTapHON TEOpuun
BEPOSITHOCTEM;

- YMEHUM HaxXOJUTb U OLEHUBAaTh BEPOSITHOCTU
HACTYIUICHUsI COOBITHMIl B MNPOCTEHIINX NPaKTHYECKUX
CUTYyallUsiX M OCHOBHBIE XapaKTEPUCTHKU CIydalHbIX
BEJINYUH;

- BIIQJICHHME HaBBIKAMU  HCIIOJIb30BAHUS  T'OTOBBIX
KOMIIBIOTEPHBIX POrpaMM IIPU PELIEHUH 3a/1a4.

4. ®oTO - OTUET.

5. Ompoc B pexxuM BUACOKOH(PEPEHIIUH.

6.0n-line-ompoc Ha miardgopme Google
Kitace.

7. MatemMaTHUeCKUN JUKTAHT.

8. [IpakTudeckoe 3aHsTHE.

9. MuddepeHnrpoBaHHbIN 3aUET.
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OIIEHKA OCBOEHMS OBYYAIOIIUMUCS OCHOBHOM OBPA3OBATEJBHOM
INPOI'PAMMBI B YACTHU JOCTUXKEHUA ITNYHOCTHBIX PE3YJIBTATOB
OneHka JOCTHMXKEHMSI OOYy4YarOUIMMMCS JIMYHOCTHBIX pPE3YyJIbTaTOB IPOBOJUTCS B paMKax

KOHTPOJIBHBIX M OLIEHOYHBIX IIPOLENYP, IPELYCMOTPEHHBIX HACTOSILIEH MPOrpaMMOi.

JIMYHOCTHBIE Pe3y/IbTAThI @®opMbl M MeTOAbI KOHTPOJS H OLEHKH
pe3yJ1bTaToB

JIP4-TIposBnsiomuii ¥ JE€MOHCTpHpYIOUMiA | — JAEMOHCTpauus —WHTepeca K  Oyaymiei
YBAKEHUE K JIIOIAM TpPYyHa, OCO3HAIOLIUMA npodeccny;

IIEHHOCTh COOCTBEHHOTO Tpyaa. CTpEeMSIIIHIACS K
(GOpPMHUPOBAHHIO B CETEBOH cpelie TMYHOCTHO U

— I'OTOBHOCTH K OGH.[CHI/IIO 1 B3aUMOACHUCTBHIO C
JOJAbMH CaMOI'O pa3HOIro Craryca, STHI/I“IGCKOI\/'I,

po¢eCCHOHAIBHOTO KOHCTPYKTHUBHOTO | PCJIMIMO3HOU NPUHAAICIKHOCTH 54 B
«M(pOBOIo Ccleiay MHOTO00pa3HBIX 00CTOSATEIHCTBAX.
JIP13-Iemoncrpupyromiuii yMeHHe | —  OIEHKAa  COOCTBEHHOTO  TPOJIBHIKEHH,

3¢ (}EeKTHBHO B3aMMOJCHCTBOBATh B KOMaHJE,
BECTU JHUAJIOT, B TOM YMHCJIE C MCIOJb30BaHUEM
CpPEACTB KOMMYHHUKALIMKU

JUYHOCTHOT'O Pa3BUTHS;
— y4acTHE B HCCJIEA0BATEIBCKOM M IPOEKTHOU
pabore;

— y4yacThe B KOHKypcax Mpo(hecCHOHAIBLHOTO
MacTepCTBa, OJUMIHAAaX IO MpOQeccuu,
BUKTOPHUHAX, B IPEJAMETHBIX HEACIAX;

— COOMIO/IEHUE ITUUECKUX HOPM OOIIEHHS TpU
B3aUMOJEHCTBUU C oOyuaronumucs,
MPENo/1aBaTesIMH, Macrepamu u
PYKOBOJIUTENSMU ITPAKTUKU;

— KOHCTPYKTMBHOE B3aUMOJICHCTBUE B y4eOHOM
KOJUICKTHUBE/OpHrae;

JIEMOHCTpALMsl HaBBIKOB MEXINYHOCTHOTO
JIEJIOBOTO OOILIEHNUS, COLIMAaTIbHOTO NUMHUIKA;
NpPOSIBJIEHUE  KYJABTYpbl  NOTpeOseHus
nH(popMaluY, YMEHUN U HABBIKOB MOJIb30BAHUS
KOMITbIOTEPHON TEXHUKOH, HaBBIKOB OTOOpa U
KPUTHUYECKOI0 aHalu3a WH(oOpManuu, yMeHus

OPHEHTHPOBATHLCS B MH(pOPMALOHHOM
HPOCTPAHCTBE.
JIP14- JlemoHcTpupyromyii HAaBBIKK aHamu3a ¥ | —  TPOABJICHHE  KYJBTYpBl — HOTpeOIeHHUs

UHTEpIIpETallud MHPOpPMAIMK U3 Pa3IMYHBIX
HUCTOYHMKOB C Y4E€TOM HOPMATHUBHO-IIPaBOBBIX
HOPM

UH(POPMAaLIUU, YMEHUH M HaBBIKOB MOJIb30BAHUS
KOMITBIOTEPHOW TEXHHUKOW, HaBBIKOB OTOOpa
KPUTUYECKOTO aHalu3a MHQPOPMALUHU, YMEHUS

OPHEHTHPOBATHCS B MH()OPMAIMOHHOM
IPOCTPAHCTBE.
JIP15-Jemonctpupyromuii  roToBHOCT, M | —  JAEMOHCTpauus WHTepeca K  Oyayuiei
CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIE npodeccny;

caMo00pa3oBaHWI0, Ha TMPOTSHDKEHUH  Bcei
KHU3HH, CO3HATENbHOE OTHOILICHHE K
HETPEPHIBHOMY OOpa30BaHUIO KaK YCIIOBHIO
YCIIEIIHOM npodeccuoHaIbHON u
0OIIECTBEHHON IEATEIBHOCTHA

— ydacTue B UCCIIEJIOBATENLCKONH M MPOESKTHOU
pabore;

— ydacTue B KOHKypcax MpoQecCHOHATHHOTO
MacTepCcTBa, OJUMIHANax 1o mpodeccun,
BUKTOPUHAX, B IPEIMETHBIX HEJENSIX;

— KOHCTPYKTHBHOE B3aUMOJICHCTBHE B y4COHOM
KOJUIEKTHBE/OpUTrae;
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— JEMOHCTpAallis HaBBIKOB MEKIMYHOCTHOIO
JIeIOBOTO OOILIEHHSI, COLIMAIBHOTO UMUJIKA;

— TOTOBHOCTH K OOIIEHUIO U B3aUMO/ICUCTBHUIO C
JIOJBMH CaMOT'0 Pa3HOI0 CTaTyca, 3THUYECKOM,
PENUTHO3HOM MPUHAJUICKHOCTU u B
MHOT000pa3HbIX 00CTOATEIBCTBAX;

—  TOpOsIBICHHE  KYIbTYpbl  MOTpeOsieHus
nH(OpMAaIINY, YMEHUH U HABBIKOB MOJIb30BAHUS
KOMIIBIOTEPHON TEXHUKOH, HAaBBIKOB OTOOpa U
KPUTHYECKOTO aHaju3a WH(POpMAIUH, YMEHHUS
OpPUEHTHPOBATHCS B UH(OPMaLMOHHOM
IIPOCTPAHCTBE;

— ydacTue B KOHKypcax MNpo¢ecCHOHATbHOIO
MacTEPCTBA U B KOMaH/IHbIX TPOEKTAX.
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