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1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI
[TporpamMmma y4eOHON MUCHUIUIMHBI «MareMaTuka» SBISETCS YacThIO OCHOBHOM
npodeccuoHalibHON oOpa3oBarenbHON mporpamMMbl B cooTBeTcTBUU ¢ PI'OC mo mpodeccun
CIIO 23.01.17 «Mactep 1o peMOHTY B 00CITY)KMBaHUIO aBTOMOOUIIECH». IIporpamma
yueOHOM AMCHUIUIMHBI «MaremaTuka» SBISeTcsl 4acThbio 00IIe00pa3oBaTeIbHOM MOJITOTOBKU
oOyuaromuxcs B yupexaenusx CIIO.

1.2. Mecro y4e0HOW AUCHUILUIMHBI B CTPYKTYpe OCHOBHOIl mNpogeccuoHaJIbHOI
o0pa3oBaTeIbHOI NMporpamMMmbl: yuyeOHas QUCLUIUIMHA «MaremaTuKa» OTHOCUTCS K LUKIY
00111e00pa3oBaTesibHas OArOTOBKA.

1.3. Heau u 3agaum yuyeOHOM TUCHUIIMHBI — TPEOOBAHMUS K pe3y/ibTaTaM OCBOEHUS
y4eOHOH TMCHMIINHBI
IIporpamMmma opueHTHPOBAaHA HA IOCTUKEHHUE CJIeTYIOIIHX HesIei:

» obecrieyenre cHOPMUPOBAHHOCTH MPEACTABICHUN O COLMANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MaTEMATHKU;

e obecrieyeHne  cHOPMHPOBAHHOCTU  JIOTUYECKOTO,  AJITOPUTMHUYECKOTO U
MaTEeMaTUYECKOTO MBIIIICHHUS;

» obecrnieueHre cPOPMHUPOBAHHOCTH YMEHHI MPUMEHSATHh MOJY4YCHHBbIC 3HAHWS TpU
pelIeHn pa3IuvHbIX 33/1a4;

* o0ecrnieueHue Cc(HOPMHUPOBAHHOCTH TMPEJICTaBICHUM O MaTeMaTHKe KaK 4YacTu
00111e4YeIOBEUECKOM KYIbTYphl, YHHUBEPCAIHHOM S3bIKE HAyKH, MO3BOJISIONIEM OIUCHIBATH U
M3y4aTh pealIbHbIE IPOLIECCHI U SIBJICHUS.

[Iporpamma ydeOHOM mucCHUIUIMHBI «MaTeMaTukay TMpeaHa3HaueHa Il W3Yy4YeHUs
MaTEeMAaTUKH B YYPEKACHHUSIX CpeIHEro mnpodecCHOHaIbHOTO 00pa3oBaHUsl, peaTn3yIIIuX
00pa3oBaTeNbHYl0O TPOrpaMMmy  cpenHero  oOmero  oOpa3oBaHUs, TpPH  TOJATOTOBKE
KBaJTM(DUIIMPOBAHHBIX PA0OUUX U CIIELUATHCTOB CPEIHETO 3BEHA.

PesynbTaThl ocBOCHHA Y4eOHOM M COHMIIIMHBI

OcBoenue coxaepxaHus ydeOHOM aucHuIUIMHBL «MartemaTuka»  oOecreuynBaeT
JOCTH>KEHHUE CTYAEHTaMU CIEAYIOLIUX pe3yn1bmamos.

* IUYHOCMHDBIX .

— c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIBHOM S3BIKE
HAyKH, CPEJICTBE MOJICTTUPOBAHMUS SIBJICHUN U TIPOIIECCOB, UACSIX U METOJ]aX MAaTEeMAaTHKU;

—— T[OHMMaHHWE 3HAYUMOCTH MAaTeMaTHUKHU JUIsi HAyYHO-TEXHHUUYECKOro IMporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MAaTEMAaTHKE KaK K YacTU OOIIEYETOBEYECKON KYIbTYpPHI
Yyepe3 3HAKOMCTBO C UCTOPHUEN pa3BUTUS MAaTEMATHUKH, BOJIIOIIMEN MAaTEMaTUYECKUX UACH;

——  pa3BUTHE JIOTHYECKOTO  MBINIJIEHUS, MPOCTPAHCTBEHHOTO  BOOOpaKCHMUS,
ANITOPUTMUYECKON KYIbTYpPbI, KDHTUHYHOCTH MBIIUICHHUS] HA YPOBHE, HEOOXOAUMOM /st Oyaymieit
poeCCHOHAIBHON JEATENHHOCTH, JISl POJIOJDKEHHUST 00pa30BaHMUs M CaMO00Opa30BaHNS,

—— OBJAJICHHE MaTeMAaTHMYeCKUMH 3HAHUSIMU U YMEHHUSMH, HEOOXOANMBIMU B
MMOBCETHEBHOM KU3HM, JIJIT OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUIMH U TACIUTUTAH
npoecCHOHANBPHOTO IMKIA, IS TONy4eHUs oOpazoBaHUs B 0O0NacTsIX, He TpeOyrommx
yTIyOJICHHON MaTeMaTHYeCKON MOATOTOBKY;

—— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, Ha
MNPOTSKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOIICHHE K HENPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCHoHaABHOMN 1 00IIECTBEHHOW JesTeIbHOCTH;

—— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJILHOM TBOPYECKOM M OTBETCTBEHHOM
JesATEIbHOCTH;



—— TOTOBHOCTb K KOJUICKTMBHOH paboTe, COTPYJHHYECTBY CO CBEPCTHHUKAMH B
00pa3oBaTeNbHOW, OOIIECTBEHHO TOJIE3HOH, YUeOHO-HCCIIeI0BATEIbCKON, MIPOCKTHOW U APYTHX
BUJAX JICATEIILHOCTH;

—— OTHOIIECHUE K TNPO(PECCHOHANTBHON NEATEIFHOCTH KaK BO3MOXHOCTH Y4YacTHs B
PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX POOIIEM;

* MemanpeomMemHmupix:

—— YMEHHE CaMOCTOSTEJILHO OINpPENeNATh ILETH ACSITEIbHOCTH M COCTAaBJIATH IUIAHBI
NESITeIbHOCTH,  CaMOCTOSITENIbHO  OCYIIECTBJISITh, KOHTPOJIMPOBAaTH U KOPPEKTHPOBATH
JeSITeIbHOCTD; UCIOJIb30BATh BCE BO3MOXHBIE PECYPCHI Ul JOCTHXKEHHSI TOCTABJICHHBIX LIeTeh
U pealin3alliuy IJIAHOB JICATEIbHOCTH; BBIOMPATh YCIICIIHBIC CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

—— yYMEHHE NIPOAYKTHBHO OOIIATHCS M B3aMMOACWCTBOBATH B MPOIIECCE COBMECTHOM
NESITeIbHOCTH, YYUTHIBATh TIO3HMIMU JAPYIMX YYACTHUKOB JESATEIBHOCTH, AS(P(PEKTUBHO
paspeniath KOH(INKTHL,

—— BIIQJICHUE HABBIKAMHU I103HABATEIBHOM, Y4eOHO-HUCCIIEIOBATEIBCKOW M TMPOCKTHOU
NEeSITeIbHOCTH, HAaBBIKAMU  pas3pemieHust MpoOJieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEILHOMY TOMCKY METOJIOB PEIICHHS NMPAKTHYSCKUX 3ajad, IPUMEHECHUIO Pa3IUYHbIX
METO/I0B TIO3HAHUS;

—— TOTOBHOCTb W CIIOCOOHOCTH K CaMOCTOSITEIILHOW WH(pOPMAIMOHHO-TI03HABATEILHON
NeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPHUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHKAX HH(OpMaIum,
KPUTUYECKH OILICHUBATh M WHTEPIPETHUPOBATh HH(POPMAIUIO, TMOJYyYaeMyH) U3 Pa3iIHYHBIX
HCTOYHUKOB,;

—— BJIQJICHUEC SI3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO HM3J1arath CBOKO
TOYKY 3pEHHS, UCIIOIH30BATh a/IEKBATHBIE SI3IKOBHIC CPEICTBA;

—— BJI3JICHUE HaBBIKAMHU [O3HABATENBbHOM pe(ieKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEMCTBUH M MBICIUTENFHBIX TPOIIECCOB, UX PE3YIHTATOB M OCHOBAHMI, IPAHUI] CBOETO 3HAHUS U
HE3HaHMS, HOBBIX MO3HABATEIbHBIX 33]1a4 U CPEJICTB ISl UX IOCTUIKECHUS;

—— MEJeYCTPEeMJICHHOCTh B IOWCKAaX W TPUHATHH DPEIIeHWH, COOOPa3HTENbHOCTh W
UHTYHUIMS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTh BOCIPUHUMATh
KpacoTy ¥ TApMOHHUIO MUDPA;

* npeoMemmubix:

—— c(OPMHUPOBAHHOCTD TPEACTABICHUH O MaTEMAaTUKE KaK YaCTH MHUPOBOU KYJIbTYPHI H
MecTe MaTeéMaTHMKH B COBPEMEHHOW IMBWIM3AILMH, CIOCO0aX ONUCAHHUS SIBIEHUI peaJbHOro
MHUpa Ha MAaTEMaTHYECKOM SI3BIKE;

—— c(OpMHUPOBAHHOCTh MPEJCTABICHUNA O MAaTEeMAaTHYECKUX MOHATHAX KaK BaXHEHUIIMX
MaTeMaTHYECKUX MOJIEIISX, TIO3BOJISIONINX OMHMCHIBATD M U3y4YaTh pa3HbIC MPOIECCH U SBICHUS;
MOHUMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOT0 MOCTPOSHHSI MaTEMAaTHYECKUX TEOpHil;

—— BIIQJICHUE METO/IaMH JI0Ka3aTeIbCTB U aJITOPUTMOB PEIICHHS, YMEHUE UX TIPUMEHSTH,
IPOBOJUTH JJOKa3aTeIbHbIE PACCYKICHHUS B XO/1€ PEIICHUS 3a/1a4;

—— BJIAJICHUE CTAaHJAPTHBIMH TPUEMAaMHU PEIICHUS PAMOHATIBHBIX M M PPAIMOHAIBHBIX,
MOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKMX YpPaBHEHUH M HEPABEHCTB, MX CHCTEM;
UCTIOJI30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JJIsl TOWCKA ITyTH PEIICHUS U
WITIOCTPAIMK PELIeHNs YpaBHEHUI 1 HEPABEHCTB;

—— cOpPMHPOBAHHOCTH TMPEICTABICHHH 00 OCHOBHBIX MOHATHSIX MAaTEMaTHYECKOTO
aHamM3a ¥ MX CBOWCTBaX, BIAJCHME YMEHHUEM XapaKTepU30BaTh TNOBEICHHUE (YHKIHUH,
UCTIOJIF30BaHUE TTOTYYSHHBIX 3HAHUH [T OTIMCAHMSI U aHAJIN3a PEaTbHBIX 3aBHCHUMOCTEH;

—— BJIa/ICHUE OCHOBHBIMH MOHATHAMH O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKIX
¢durypax, uXx OCHOBHBIX CBOHCTBAxX; C)OPMHPOBAHHOCTh YMEHUS PaCIlO3HABATh T€OMETPHUECKHUE
Gurypel Ha dYepTekax, MOJEIAX U B pEaJbHOM MHpE; NPUMEHEHHE H3YUYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u QopMmyn s pemieHHs TeOMETPUYECKUX 3aJad M 3a1ad ¢
NPAaKTUYECKUM COJCPKAHUEM;

—— c(OPMHPOBAHHOCTh TPEJACTABICHUH O TIpoleccax W SBICHUSAX, HMEIOIIHX
BEPOSTHOCTHBII XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHUPE, OCHOBHBIX
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HNOHSTHUSX AJIEMEHTApHON TEOPUH BEPOSTHOCTEN; YMEHMM HAXOJIUThH U OLIEHNUBATH BEPOSITHOCTH
HACTYIUICHUSI COOBITUI B MPOCTEUIINX MPAKTHUECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIyYaHBIX BEJIUYMH;

—— BIIAQJICHHE HABbIKAMHU HCIIOIb30BAHMSI TOTOBBIX KOMIBIOTEPHBIX MPOTpamMMm IpU
pelIeHny 3aj1ay.

OcHOBY mporpaMMbl COCTaBIISIET COJAEpXkaHHE, COIIAaCOBaHHOE C TPeOOBAHUIMHU
denepanbHOrO0 KOMIIOHEHTA CTaHIapTa CpPeAHero odiiero odOpa3oBaHus 0a30Boro ypoBHs. B
npOQUIBHYIO COCTABIISIFOIIYIO BXOJIUT MPO(EeCcCHOHANFHO HAMpaBICHHOE COJIepiKaHue,
HEeoOXoauMoe A YCBOGHHS — IPOQEeCcCCHOHATBHOH  OOpa3oBaTelbHOM  MPOTPaMMBbI,
dbopMupoBaHus y o0ydaromuxcs npodecCHOHaIbHBIX KOMIETSHIIUH.

PaGowas nmporpamma y4eOHOW  JUCHMIUIMHBI  SIBIISICTCS 4acTbl0  OCHOBHOW
npodeccuoHasibHOl  oOpaszoBarenbHoii mporpammbl (OITOIT), cocTaBieHa B COOTBETCTBUU C
TpeOOBaHUSMH U MTpOrpaMMaMu  (OPMHUPOBAHUST YHHBEpCAIBHBIX yueOHbIX neiictBuil (YY) y
CTYJICHTOB.

[Iporpamma aeranu3upyeT 1 pacKphIBaeT COJAepKaHNUE CTaHAAPTA, ONPENENIIeT OOIIYIO
CTpaTeruio oOyueHus, BOCIIUTAHUS U PA3BUTUA CTYACHTOB CPEICTBAMHU y4yeOHOrO MpeaMeTra B
COOTBETCTBUHU C LIETISIMU U3yUEHUSI MaTEMAaTUKH, KOTOPBIE ONPEENIEHbI CTaHIAPTOM.

W3ydeHne MaTeMaTHKHU Kak MPOQHUILHOTO Y4eOHOro mpeaMeTa 00ecrnednBaeTcs:

— BBIOOPOM PA3JIMYHBIX TIOJXO/I0B K BBEICHUIO OCHOBHBIX TOHSTHIA;

— ¢opMupoBaHHEM CHCTeMbl Y4YeOHBIX 3alaHui, oOecmeunBaromuX 3S(HPeKTUBHOE
OCYIIIECTBJIEHUE BHIOPAHHBIX LIEIEBBIX YCTAHOBOK;

— oforamieHueM CIeKTpa CTUiiell y4eOHON MAeITeNbHOCTH 3a CYET COTJIACOBAHHS C
BEJYLIUMHU J1€ATEIbHOCTHBIMU XapaKTEPUCTUKAMHU BBIOPAHHOHN MPOPECCHUH.

[TpoduibHas cocTaBisoLIas OTpaXaeTcsi B TpeOOBaHUAX K MOJATOTOBKE 00yYaroIIuXCst
B YaCTH:

— o01elt cucTeMbl 3HaHUN: coJiepKaTeIbHbIE IPUMEPBI UCTIOIb30BAHUS MaTeMaTHYECKUX
UJeN U METOJIOB B MPOPECCHOHAIBHON e TEILHOCTH;

— YMEHHUH: pa3Inyue B ypoBHE TPeOOBaHUH K CIOKHOCTH MPUMEHSAEMBIX aITOPUTMOB,;

— MIPaKTUYECKOTO  HMCIOJB30BaHUS  NPUOOPETEHHBIX 3HAHUM U yMEHHIl:
UH/IMBU/YaJIbHOTO y4eOHOTO OMbITa B TMOCTPOCHUH MaTEMAaTHYECKMX MOJIEJNeH, BBINOJIHEHUH
MCCJIEIOBATEIbCKUX U MMPOEKTHBIX padoT.

Takum 06pa3zom, porpamMma OpUEHTHPYET Ha MPUOPUTETHYIO POJb MPOLECCYaNbHbIX
XapaKTepUCTUK Y4eOHOH paboThl, 3aBUCAIIUX OT NMpoduisd NpodhecCHOHATBLHOW MOATOTOBKH,
AKLIEHTUPYET 3HAUYEHUE IMOJIYYEHMs ONBITA MCIOIb30BAaHUS MATEMATUKH B COJEPIKATENIbHBIX U
npoecCHOHANbHO 3HAUMMBIX CHUTYyallUsX IO CpPaBHEHHIO C (POpMalbHO-YPOBHEBBIMU
pe3yJIbTaTUBHBIMU XapaKTepUCTUKaMH oOyueHus. [lyig  ynmydmieHus yCBOEHHMsS y4yeOHOro
MaTepuaia NpUMEHSI0TCS TPaJAULIMOHHbIE U COBpEMEHHBIE cpeicTBa 00yueHus. [Ipu uznoxxenun
Mmarepuaiga CoOJI0JaeTcs €AMHCTBO TEPMMHOJIOTUM M OOO3HAYeHHWH B COOTBETCTBUU C
JENCTBYIOIMMU CTaHIapTaAMH.



1.4. Koin4ecTBO 4acoB HA OCBOEHHE NMPOrpPaMMbl YUeOHOM THCUMIITHHBI:

MaKCUMalbHOU y4eOHOW Harpy3ku oOyuatommxcst 321u. (1 kypca — 144 4., 2 xypca —
1774.), B TOM uncIe:

00s13aTeNbHON ayAUTOPHOU YyueOHON Harpy3ku oOydaroumuxcs - 3214. (1kype — 1444, 2
Kypc — 177 4.).



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUIIINHBI

2.1. O0beM y4eOHOii TMCHUIIMHBI U BUABI Y4eOHOIi padoThl

Bun yueOHo# padoThI Oovem uacos
MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 321
Oo6s13aTesibHAs ayIUTOPHAs yueOHAasi HATPY3Ka (Bcero) 321
B TOM YHUCIJIE:
JIEKIIUU 268
NPAKTUYECKHUE 3aHATHS 53

HpOMeofcymqua}l ammecmayusl 6 ¢0p]l/l€ IK3amMeHa




2.2. TemaTuuyecKkuii MJIaH U coJiep:KaHue YUeOHOMH THCUMILTHHBI

«MartemaTuka
HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa, J1ad0paTopHble U MPAKTHYeCKUE PadoThl, 06 YpoBeHb
'beM 4aCO0B
pa3aesioB U TeM caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 0CBOEHMSI
1 2 3 4
Maremaruka B Hayke, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJOTHUSIX U
MPaKTUYECKOU JesTeabHoCTH. Llenu u 3a1aun n3ydyeHus: MaTeMaTUKH B 1 1
BBenenue
YUPEKIECHUSIX CPEAHETro MpodeccnoHaIbHOTO 00pa30BaHUs
Pazpean 1. Pa3BuTHe NOHATHSA 0 YK CIIE 18
Conep:xanue yueOHOro MaTepuasa 6
OrmpezenieHne NeNbIX U palliOHAIBHBIX, IEHCTBUTEIBHBIX YHCET.
[Tpubnmxennsie BbruucieHus. [lonstue paeiicTBuTensHOro uucna. OmnpeneneHue 1,2
Moaynsi yucia. MHoxecTBa yucen. CBoiicTBa AedcTBUTENbHBIX uucen. [lonsarue
Tema 1.1. KOMIUJIEKCHOTO YUCa
JeiicrBurenbnblie yncaa | [IpakTuyeckue padorsl 1
[TpubmmxE€HHBIC 3HAUEHUS BEJIMYMH U TTOTPEITHOCTH BBIYUCIICHUH (a0COMIOTHAS 1 )
OTHOCUTEIIbHAsA).
CrangapTHas 3alluCh YUCIa.
JleficTBUS ¢ YUCIaMH B CTAaHAAPTHOM BHUJIE.
[TonsiTve KOMIUIEKCHOTO Yncia. Pemnenne 3aqadq .
Tema 1.2. Conep:kanue y4eOHOIro MaTepuaa 12
PannonaisHeIe Panmonanehbie BeipaxkeHusi. @opmynsl OuHomMa HproTOHA, CyMMBI M pa3HOCTH
YPaBHeHHSA U 1,2

HEpaBeHCTBa

creneHeld. CucTeMbl pallMOHaIbHBIX YpaBHEHUNH. MeTo ] MHTEPBAJIOB i PeleHus
HepaBeHCTB. PanmonanbHbIe HEpaBeHCTBA. HecTporne HepaBeHCTBA.




IIpakTnyeckne padoThl

PaunonansHbie ypaBHEHUS.

CucreMbl pallMOHAJIbHBIX YPaBHEHHUIA.
Pemenue HepaBeHCTB.

PaunonansHbIe HEpaBEeHCTBA.

Meroa UHTEpBAJIOB JUIsl pELICHUSI HEPABEHCTB
Hectporue HepaBeHcTBa

KonTtpouabsnas padora Nel
PannonasibHble ypaBHEHUS U HEPABEHCTBA

Paznea 2.

KopHu, crenenu, Jorapudpmsi

27

Tema 2.1.
Kopenb crenennu m.

Conep:xanue yueOHOro MaTepuasa

IlonsiTHE KOpHS I cTEeneHU. BprunciieHne KOpHs HaTypajlbHOM CTENEHU U3 YUCIIA.
KopHu 4eTHOM 1 HEYETHOM CTEeNEeHE.

1,2

IIpakTnyeckune padoTnl

KopHu yeTHOM 1 HEUETHOM CTeneHen
ApudpmeTnueckuii KOpeHb
CBoiicTBa KOpHEH M- CTETICHU

2,3

Tema 2.2.
CreneHnb

Conep:xanue yueOHOro MaTepuasia

Crernens ¢ palOHAJIBHBIM ITOKA3aTCIICM. CBOMCTBa CTEIICHU C pallnOHAJIbHBIM
nokazareneM. [lonsatue npeaciia mocjIcA0BaTCIbHOCTH. beckoneuno Y6BIBaIOH_Ia$I

reoMETpruICCKasd Imporpeccus. Uucno e. CTeneHs ¢ HppaluOHAJIbHBIM ITOKa3aTCIICM.

[oka3zarenbHast QyHKIHS

1,2

IIpakTHyeckne padoThI
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MOJIOZKUTEJBbHOI'O YHCJIA

CBoiicTBa CTENEHH C pallMOHATIBHBIM MOKa3aTeleM
BbeckoneuHo yObIBaromiasi reoMeTpruiecKast IporpecCHsl.

Crenenb ¢ MppalMoOHAIBHBIM MOKa3aTeneM [lokazaTenbHast QyHKIHSL.

KonTpoabHnasi padora Ne2

Kopnu u crenenu 1 2
Conep:xanue yueOHOIro MaTepuaJia 13
[Tonsarue norapugma. CpoiictBa norapudmos. Jlorapudmudeckas GyHKIHS.
[TokazarensbHble ypaBHeHUs. [IpocTeiinme gorapupmMudecKkiue ypaBHEHHs. 12
[Ipocreiinme noka3areiabHbIC U JIOTapu(PMUICCKHE HEPAaBEHCTBA
Tema 2.3. IpakTH4ecKkue paboThi 2
IHoka3zareabHbIe U
norapupmMmuecKue CaoiicTBa JIorapumMoB.
Jlorapudmuueckas GyHKIHUS. 2
YPaBHEHHS U
ITokazaTenbHble ypaBHEHHS.
HEPABCHCTRA. [Ipocretinue norapudMuyecKre ypaBHCHHUS.
[Ipocreiimme noka3aTeabHbIE
u Jjorapu(MuiecKre HepaBeHCTBa
KonTpoabsnas pabora Ne3
[Toka3zaTenbHble U JOrapupMUUECKUe YPaBHEHHS 1 HEPAaBEHCTBA 1 2
Paznen 3. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 39
Conep:xaHue yueOHOro MaTepuasa 4
Tema 3.1.
VYTIBl M OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO. YeThIPEX YT OJIbHUKH. 2
IloBTOpPEHNE reoMeTpuHU
Kountpoabsnas padora Ned
1 2

KoHTpounb u Koppeknus 3HaHUN

11



Tema 3.2.
MapaJtesbHOCTH

NPAMBIX U IVIOCKOCTEl

Conep:xanue yueOHOIro MaTepuasa

18

[Ipenmer crepeomerpun. M3yuenue akcuom crepeomeTpun. Jloka3zaTenbcTBO
CIIeACTBUI akcuoM. B3anMHoe pacrosiockeHre ABYX IPsSMbIX B IPOCTPAHCTBE.
Onpenenenre napauieabHbIX U MEPHECHAUKYISPHBIX MPSIMBIX.

B3aumHoe pacrionoxenue npsmMon 1 IockocTH. BzaumHoe pacnonoxenue
iockocteil. M300paskeHne npocTpaHCTBEHHBIX PUTYP

IIpakTuyeckue padoThl

HekoTopsle ciencTBus U3 akCHOM.
[TapannienbHOCTB TPEX NPSIMBIX.
[TapannenpsHOCTh NPSIMOM U TJIOCKOCTH
VYron Mexay 1ByMs IPSMBIMHU.
CaoiicTBa napamieiabHbIX MIIOCKOCTEN
Terpasap. Ilapannenenunen.

3ajaun Ha MOCTPOCHUE CEUCHUM.

KonTtpouabnas padora NeS

[TapamienbHOCTH NPSIMBIX U IIIOCKOCTEN

Tema 3.3.
IlepnieH UKy IAPHOCTH
NPAMBIX U IVIOCKOCTE.

Conep:xaHue yueOHOro MaTepuasa

17

Ornpenenenue nNpsiMou, MEPICHAUKYISIPHOMN MIOCKOCTH.

Onpenenenre nepneHIUKyIsIpa U HAKIOHHOM.

Jloka3aTenbCTBO TEOPEMBI O TPEX NEPIEHIUKYIIAPAX

OrnpezenieHne U MOCTPOCHUE yriia MEXAY MPSAMOM U TNIOCKOCTBIO, IBYTPAHHOTO
yraa. OnpezaeneHue U MpU3HaK NepIeHIUKYIIPHOCTH ABYX INIOCKOCTEH.
N3006pakeHne npocTpaHCTBEHHBIX QUTYD

IIpakTnyeckune padorTsl

Pemrenne 3a1a4 Ha npU3HAK NEPIEHAUKYISIPHOCTH NPSIMOU U IIJIOCKOCTH.
Pemrenne 3a1a4d Ha TeOpeMy O TpeX MEPHIEHIUKYIIAPaX.
Pemrenne 3amad Ha NpU3HAK NEPIEHANKYISIPHOCTH JIBYX IUIOCKOCTEH.

12



Paznea 4.

OCHOBBI TPUTOHOMETPHH

37

Tema 4.1.
IIpeodpa3oBanue
TPUTOHOMETPUYECKUX
BbIPAKEHH I

Conep:xaHue y4yeOHOro MaTepuaa

15

Onpenenenne paiuaHHONW Mepbl yIJla, CUHYCa, KOCUHYCA, TAHI'€HCA U KOTaHIeHca
yucina. J{oka3areabCcTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB. (hOpMyII
npuBeaeHHA. 3anuch (HopMys CUHYCa, KOCHHYCA ¥ TAHT€HCA CyMMBbI U Pa3HOCTH
JIBYX YTJIOB; CHHYCa U KOCHHYCa JABOWHOTO yriia; (opMyJl TOJIOBUHHOTO yTJa.
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIIMI B TPOU3BEACHUE U
MIPOU3BE/ICHUS B CyMMY. BbIpaxkeHre TpUroHOMeTpHUeCKUX (YHKIIHM yepes
TaHT'€HC [TOJIOBUHHOTO apryMEHTA.

[Ipeobpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.

IIpakTuyeckue padoThl

Omnpenenenre cMHyca 1 KOCUHYCA.
Pemenuie 3a1a4 Ha OCHOBHBIE OPMYJIIBI CHHYCA U KOCHHYCA.
Pemenwie 3a1a4 Ha OCHOBHBIE ()OPMYJIBI TAHTCHCA U KOTAHTCHCA.

KonTtpouabnas padora Ne6

[TpeoOpazoBanye TPUTOHOMETPUIECKUX BBIPAKEHUM

Tema 4.2.
Tpuronomerpuyeckue
YPABHEHUSA U
HEepPaBeHCTBA

Conep:xanue yueOHOro MaTepuasa

22

Omnpenenenue apkcuHyca, apKKOCHHYCA, apKTaHI'€HCa YUCIIa.
Pemrenne npocTeninx TPUrOHOMETPUUECKUX YPAaBHEHUM.
Pemenne npocTenmmx TPUrOHOMETPUUECKUX HEPABEHCTB.

IIpakTnyeckune padoTnl

CuHHYC 1 KOCUHYC CyMMBI U Pa3HOCTH JIBYX YIJIOB.
@opMyIIbI U1 TAHTEHCA.
IIpocreiilre TPUrOHOMETPUYECKUE YPABHEHUS.

[IprMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX POPMYJI ISl pelIeHHs] YpaBHEHHH .

KonTtpouabHnas paGora Ne7

TpuronomeTpuyeckre ypaBHEHHUs

13



Pazpeua 5. Koopaunatsl 1 BeKTOpPHI 22
Conep:xanue y4ye0OHOro MmaTepuasa 8
Omnpenenenue BEKTOpa, MOIyNs BeKTopa. PaBeHCTBO BekTopoB. CroxeHue
BEKTOPOB. YMHOKEHHE BEKTOpa Ha uncio. PasnoxkeHne BeKTOpa 1Mo HalpaBJICHUSM. 2
Omnpenenenue yria MeEXIy JIByMA BeKTopamu. IIpoekuuss BekTopa Ha OCb.
Brruncnenmne KoopInHAT BEKTOPa, CKAISIPHOTO MPOU3BEJCHIE BEKTOPOB.
Tema 5.1. IpakTu4eckne padoTb 1
BekTopsl B 2
NpOCTPaHCTBE Paznoxenne BeKTOpa 10 TpeM HEKOMIUTAHAPHBIM BEKTOPaM.
Conep:xanue yueOHOro MaTepuaJia 14
BBenenue npsMOyroiabHOUM (AEKapTOBOM) CHCTEMbl KOOPAWHAT B IPOCTPAHCTBE.
Paznoxenne BeKTOpa 1o KOOPAHMHATHBIM BEKTOPAM.
BBenenue ¢popMyibl pacCTOSHUS MEXIY IByMsI ToukaMu. BeIBo ypaBHEHUI 2
cdepsl, TNIOCKOCTH U IPSIMOiA. Mcrionbp30Banne KOOPAMHAT M BEKTOPOB MPH PEIICHUH
Tema 5.2. MaTEeMaTHYECKUX M MPUKIAJHBIX 3a/1a4.
IpsimoyrosibHast IIpakTnyeckune padoTsl 1
cucTeMa KOOPAMHAT B 2
NMPOCTPAHCTBE Brruncnenue YTJI0B MEKAY MPAMBIMUA U IINIOCKOCTAMHA
KoutposabHasi pagora Ne8 1
2
BekTopbl 1 KOOpIMHATHI
Bcero 3a 1 kype: 144 144

14



2 kypc

Pa3znea 6. KoMOnHaTopuka, Teopusi BepOATHOCTEH H MATEMATHYECKAS CTATHCTHKA 10
9
Conep:kanue y4eOHOT0 MaTepHuaa 6
OmnpeneneHre OCHOBHBIX MOHSATHM KOMOMHATOPUKH: IIEPECTAHOBKH, COUYETAHUS
b b
pa3MenieHusl. 3anucey Qopmynsl OmHoma HerooTona. Tpeyrombauk I[lackamns 12
Onpenenenue CcoOBITHA, BEPOATHOCTU cOObITUA. CloXkeHue H HOKEHHUE '
b
BEPOSITHOCTEM.
Tema 6.1.
JJ1IeMEeHTbI IIpakTnyeckune padoTnl 1
KOMOUHATOPUKH U
TEOPHH BEpPOSITHOCTH Pemrenue 3a1au Ha nojcyeT ynciia pa3MeleHU, IEPECTaHOBOK, COYETaHUMN
Coaep:xanue yueOHOro MaTepuaJia 4
Tema 6.2. [IpencraBnenne gaHHBIX (TaOIHIIBI, TUATPAMMBI, Tpa(QUKH), TeHEpaTbHAS
JIEeMEHTBI COBOKYITHOCTb, BEIOOpKa, cpeiHee apudmeTnyeckoe, Meuana. 1.2
MaTeMaTHYeCKoOu Pemrenue 3aaa4 MaTeMaTHYECKON CTaTUCTHUKH.
CTATHCTHKH IIpakTnyeckue padoThl 1
2
Pemenue 3a1ay MaTeMaTn4ecko CTaTUCTUKH.
Pazpnen 7. DOyHKIUN 19
Conep:xxanue yueOHOro MaTepuaJia 19
Omnpenenenne QpyHKINU, ee 00JacTU OMpPENETIeHHUs] 1 MHOXECTBA 3HAUCHUI; rpaduka
¢byakmun. Iloctpoenue rpaduxoB GyHKIUH, 3aJaHHBIX PA3ITAYHBIMU CIIOCOOAMH.
3anuch CBOMCTB (PYHKIIMM: MOHOTOHHOCThH, YE€THOCTh, HEUETHOCTh, OIPAaHUYEHHOCTD, 192
Tema 7.1. )

DOYHKIUMA U UX
rpagpuxku

NepuoIMYHOCTh. HaxoxeHne mpoMeKyTKOB BO3pacTaHUs M YOBIBaHUS, HANOOIBILIETO
U HAaUMEHBIIEro 3HaueHus, TOYeK HKcTpemyMma. ['paduyeckas uHTepHpeTarus.
Onpenenenus QyHKUUH, UX cBoiictBa U rpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE

GyHKIIH.

15



IIpakTnyeckune padoTsl

Haxoxnenue obnactu onpeesieHus U 001acTi 3HAYCHHH.
HccnenoBanne QyHKIHIA.

KonTtpouabsnas padora Nel

OyHKIUH U UX TpapuKu

Paznen 8.

Hayana MaTeMaTH4eCKOro aHaJau3a

36

Tema 8.1
ITIpousBoaHas

Coaep:xanue yue0HOro MaTepuaJia

12

Omnpenenenue npeaena GyHKIHH B TOYKE U Ha OECKOHEYHOCTH, HETIPEPHIBHOCTH
¢bynkuu. OnpeaeneHue NPou3BOAHON QYHKIINH, €€ TeOMETPUIECKOT0 U
¢dusmueckoro cmbicia. Mzydenne npaBmwi u popmyn  nuddepeHmpoBanns OCHOBHBIX
AJMeMEHTapHbIX PyHKIUNA. Bpruucienue npou3BogHON GyHKINU.

Omnpenenenne BTOPO MPOU3BOJHOM, €€ T€OMETPUIECKOTO B (PU3MYECKOTO CMBICTIA.
Brruncnenmne npon3BoaHoil 0O6paTHOM QYHKIIMK M KOMIO3UIIUU (QYHKITUH.

1,2

IIpakTnyeckune padorTsl

[Ipon3BoaHast CyMMBI M pa3HOCTH.
ITIpon3BoHas MIPOU3BEIECHUS U YACTHOTO.

KonTtpouabHnas pabora Ne2

IIpousBoaHas

Tema 8.2.
IIpumenenne
NMPOU3BOJIHOM

Coaep:xxanue yueOHOro MaTepuaJia

14

VYpaBHenus kacarenbHOU. [IprMeHeHre Tpou3BOAHON K UCCIIEJOBAHUIO (PYHKIMH 1
nocTpoeHuIo rpadukoB. VMcnoap3oBaHne MPOU3BOIHOM ISl HAXO0XKJICHHUS HAWTYYIIEeTo
pelieHus B IPUKIIAAHBIX 3a1a4yaX. [[puMeHeHre Npon3BOIHOM K UCCIIEI0BAHUIO
¢byHkuuit 1 nocrpoenuto rpadukoB. Haxoxaenue cKopocTH 1Jis mpoliecca, 3aJaHHOTO
¢bopmyoit u rpaduKoM.

1,2

16



IIpakTnyeckune padoTsl

2
HccnenoBanust GyHKIMN U mOCTpoeHHe TpaduKoB. 3a7aun Ha MAKCUMYM U MUHUMYM.
Bo3spacranne u yobiBaHue GyHKIIHH
KountpoJabHas pa6ora Ne3 1
2
[IpuMeHeHne npou3BOHOM
Coaeprxanue yueOHOro MaTepuasa 10
Onpenenenue nepBooOpa3HON, HEONPEAEICHHOTO U ONPEICIEHHOI0 HHTErpaa.
[IpuMeHeHne onpeneeHHOro NHTErpala JJisi HaX0KICHHs IUIONaAu KPUBOJINHEUHON 1,2
tpaneuun. Popmyna HeroTrona—IJleitbuuma.
[Tpumenenne uHTerpana B GU3NKe U TEOMETPHUH..
IIpakTnyeckune padoTnl 2
Tema 8.3. ®opmyna Herotona- JleliOHuma. 2
IlepBoobpasnas u CBolicTBa OIpeIeICHHBIX UHTETPAJIOB.
HHTerpaJ
Paznen 9. MHOrorpaHHMKH M TeJIa BPallleHust 33
Coaep:xanue yueOHOro MaTepuaJia 16
Omnpenenenre MHOTOrpaHHUKA M €r0 OCHOBHBIX 1eMeHTOB. Kiaccudukanus
MHOTOI'PaHHHUKOB (BBINYKJIbIE, IPSMBbIE, TpaBUIIbHbIE). OlpeiesieHue U OCTPOeHHE
npusMbl. Onpenenenne NpaBUIbHON MpU3Mbl. ONpeieleHne U IOCTPOEHUE
napaenenunena, kyoa. Onpenenenue U NOCTpOSHUE TUPAMU/IbI, TPABUIBHON
MUPaMUJIbL, TETPASAPA.
Tema 9.1 IIpakTnyeckue padoTnl 2
MHoOrorpaHHUKH > = 2
Pemenue 3a1a4y Ha HaXOXA€HHE TUIONIA/IM TOJTHONW U OOKOBOI MOBEPXHOCTH MPU3MBI,
UpPaMUIbl, apajuiesenunena, Kyoa.
KonTtpoubHnas paGora Ne4 1 2,3
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MHororpanHuku

Tema 9.2.
Tejia 1 MOBEPXHOCTH
BpallleHHus

Conep:xanue yueOHOro MaTepuaJia

17

OrnpeneneHne HUIMHIPA U KOHYCA, YCEYEHHOI'O0 KOHYCa, UX OCHOBHBIX 3JIEMEHTOB.
ITocTpoeHune pa3BepTKH, OCEBBIX CEUCHHUI U CEYEHUH, TapaJlJIEIbHbIE OCHOBAHUIO.
Omnpenenenue mapa u cepsl. [loctpoeHne ux ceueHuia

IIpakTnyeckune padorTsl

Pemenwuie 3a1a4 Ha HAXOXKACHHUE TUIOMIA/IN TTOJHOW U OOKOBOM MOBEPXHOCTH UIUHIPA
1 KOHYca, Cepshl.

KontpoabsHnas padora Ne5

Tena BpamieHus

2,3

Pa3pea 10.

YPaBHeHI/Iﬂ H HEPAaBCHCTBA

32

Tema 10.1.
Meroas! pelieHni
ypPaBHEeHUI

Coaep:xanue yue0HOro MaTepuaJia

19

[Ipeobpa3oBanue ypaBHEHU B PABHOCUIIbHBIE TAHHBIM.

Pemrenue parmoHanbHBIX, UPPAITMOHAIBHBIX, TOKA3aTEIbHBIX, JJOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX YPABHEHUM.

AHanu3 OCHOBHBIX NPUEMOB PEIIEHUS YpaBHEHUN (Pa3ioKeHUE Ha MHOKHUTEIH,
BBEJICHUE HOBBIX HEU3BECTHBIX, TIOICTAHOBKA, Tpapuyeckuii MeTox).

[IpumeneHne MaTeMaTHYeCKUX METOJIOB JIJIsl PEUICHHS COJICPKATENIbHBIX 3a7a4 U3
pa3nMyYHbIX 00JacTel HayKH U MpakTUku. MHTepmperaius pe3yabTaTa, yueT peaabHbIX
OTpaHUYCHUHN

IIpakTnyeckune padoTsl

PaBHOCHIIbHBIE TpeoOpa3oBanust ypaBHeHUN. JlorapupmMudeckue ypaBHEHHUS.

KonTtpouabnas paGora Ne6

Mertoibl peneHuii ypaBHEHUH

2,3
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Conep:kanue y4yeOHOro MaTepuaa

13

[IpeobpazoBaHre HEPABEHCTB B PaBHOCUJIbHBIC JAHHBIM.
AHan13 OCHOBHBIX IIPUEMOB PEILICHUsI HEPABEHCTB. PerieHne HepaBeHCTB METOI0M
UHTEpBaIOB. Mcronb3oBaHue CBOMCTB U rpauKoB PYHKIMIM IPHU PELICHUN YpaBHEHUN

Tema 10.2. " HCPABCHCTB.
MeToabl pemeHuii Pemenue ypaBHeHU U HEPABEHCTB C IByMsI HEU3BECTHBIMH, CHUCTEM YpaBHEHUIl U
HEPaBEHCTB HepaBeHCTB. [I[puMeHeHre MaTeMaTu4eCKuX METOIOB I PELICHUS CONEPKATEIBHBIX
3a/la4 U3 pa3IM4HbIX 00JacTeil HayKu U MpakTUku. HTeprnpeTanus pe3ynprara, yuer
peanbHbIX OIrPaHUYEHUN.
2
IIpakTnyeckue padoThl
Pemenue 3amay.
Pasznea 11. HN3mepenus B reomeTpuu 23
Conep:xanue yueOHOro MaTepuaJa
23
N3mepenue oobema uryp. 3anucy HHTErpanbHON hopmynbl o0bema. Borurncnenue
o0Bbema Ky0a, MpSMOYTOJIBLHOTO Mapaljiesienuneaa, IPU3MbL, WIMHAPA. Boruncnenue
o0bemMa mupamMubl, KOHyca, I1apa. BeluucieHue miomiaaeii moBepXHOCTeH
LHWIMH]Ipa U KOHYCa, TUIOIIAau cepbl
IIpakTHyeckne padoThl 2
2
O6beM mPsIMOYTOJILHOTO Tapaslieenurnea
Tema 11.1. Pemenue 3a1au Ha HaXOXKJeHHE 00HEMOB
Obnem u miomans HTorosasi KOHTPOJIbLHAs padora Ne7 1
MOBEPXHOCTH BPallleHHsI 2,3
O6beM U TI0IIA b TOBEPXHOCTH BpPALICHUS
Paznea 12. TorTopertie 24
Conep:kanue y4eOHOIro MaTepuaa 24
Tema 12.1.

IMoaroroBka K

Pemrenne 3amau u yrpaxxHeHu.

19



aTTecTaAluu

IIpakTuyeckue padoThl

Pemenne 3a4a4 110 BCEM TEMaM.

Bcero 3a 2 kype:177

177

Bcero: 324

321
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3. YCJOBMUS PEAJIM3AIIAU TIPOTPAMMBI YYEBHOU JUCITATLTAHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00ecnedyeHUuIo
Peanuzanus yaeOHON AUCIUIUIMHBI TPeOyeT HAIMYKS yueOHOTO KaOMHEeTa MaTeMaTHKU.

OobopynoBanne yueOHOro KabuHeTa:

- MOCAJIOYHBIE MECTA IO KOJMYECTBY O0YJArOIIUXCS
- pabouee MeCTO IpenogaBaTess

- Y4COHUKHU U y4eOHBIC ITOCOOUS;

- COOpPHUKH 337a4 U YIPaKHEHUH;

- pa3/IaTOYHBIN MaTEpUAI IO TEMAM;

- TaOJINIIBI;

- CTCH/JIBI TI0 TEMaM;

- IGMOHCTPAIIMOHHOE 000PYIOBaHHE;

- BUJICOTEKA;

- bubnmoTexa.

- cpencTBa odecreueHus 0€30MacHOCTH.

Texnuyeckue cpeacTBa 00y4eHHSA:

- KOMIIBIOTEP;

- 3ByKOBBI€ KOJIOHKU;

- IporpaMMHOe oOecIiedeHNe M0 AUCIUIUINHE,

- SKpaHHO-3BYKOBBIE [10COOUS (BUACODMIBMBI, IPE3EHTALUU CO CailaMH, 3JI€KTPOHHBIN
y4eOHUK);

3.2. UupopmannoHHoe odecnieyeHue 00y4eHust

[lepeuenp pexoMeHyeMbIX y4eOHbIX H3JaHUi, VIHTepHET-pecypcoB, TOMOIHUTEIbHOM
JUTEPATYpPBI

HOpMaTI/IBHLIe HCTOYHHUKH:

1. ®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oenepaunnn(B pea. enepanbabix 3ak0HOB OT 07.05.2013 Ne99-d3, ot 07.06.2013 Nel120-D3,
ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 Ne317-®3, ot 03.02.2014
Nell-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne4-®3, ot 27.05.2014 Nel35-d3,or
04.06.2004 Ne148-D3, ¢ uzmMeHeHUsIMHU, BHeceHHbIMU DenepanbHbIM 3akoHOM OT 04.06.2014 Ne
145-@3, B pea. Ot 03.07.2016, ¢ uzm. ot 19.12.2016).

2. [Tpuka3 Muno6punayku Poccunm ot 17.05.2012 Ne 413 «O06 yTBepkIeHHH
denepabHOTO TOCY/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpeaHero (MOJHOTO) OOIIero
oOpa3oBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

3. [Tpuka3z Munobpuayku Poccun ot 31.12.2015 Nel578 «O BHeceHUU N3MEHEHUH B
(benepanbHBIN TOCYIapCTBEHHBIH 00pa3oBaTeNbHBINA CTAaHIAPT CpeaHEro oOIiero odpa3oBaHus,
YTBEpKAEHHBIN MpHKa3zoM MuHuctepcTBa oopazoBanus U Hayku Poccuiickoit @enepauuu ot 17
Mas 2012r. Ne413»

4. [Tucemo JlemapTrameHTa TOCYAapCTBEHHOW MOJUTHKA B cdepe MOATOTOBKU
pabouux kaapoB u IO Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «PexkomeHaanuu 1o
OpraHM3aly TOJY4YeHHUs cpenHero oOmiero oOpa3oBaHHMs B Ipeleinax  OCBOEHUS
00pa3oBaTeNbHBIX MPOTpaMM CpelHero npodeccuoHambHOro o0pa3oBaHus Ha 06a3e OCHOBHOTO
obmrero o0pa3oBaHus ¢ y4eTOM TpeOoBaHUN (eaepaabHbIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJApTOB M TOJIy4aeMOH MPO(pECcCCHH WM CIEHUaTbHOCTH CPEIHEro Mpo(hecCHOHAIBHOTO
00pazoBaHUN.

o. [IpumepHass mporpamMma  o0meoOpa3oBaTeNbHON  y4eOHOW  JUCIUIUTAHBI
«Marematuka:  anrebpa, Hayaja  MaTeMaTH4YeCKOro  aHaln3a,;  TeoMeTpus» A
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npodeccHOHATIBHBIX 00pa3oBaTeIbHBIX Oopranu3anuii. Aprop bammakos M.U., nokTop ¢pusuko-
MaTeMaTH4YecKuX Hayk, mnpodeccop. — M.; WM3marenbckuii 1eHtp «Akagemusi», 2015.
PexomennoBano denepanbHbIM rOCy1apCTBEHHBIM JTUTEPATYPHBIM aBTOHOMHBIM YUPEKICHUEM
«DenepanbHbIi HUHCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «DHUPOy») B xauecTBe MpUMEpHON
IpOrpaMMBbl JUISl pean3alid OCHOBHOW MpOQeCCHOHATBHONW 00pa30oBaTEebHON MpPOTpaMMbI
CIIO nHa 6a3e OCHOBHOTO OOIIEro 00pa30BaHUsI ¢ MOJIYYCHHEM CPEIHEro o0Imero oopa3oBaHusl.
ITporoxon Ne3 ot 21 urona 2015r. Perucrpauuonsslii Homep perensuu 377 ot 23 urons 2015r.
OI'AY «PUPO»
6. 3akon Pecnyomuku Kpeim ot 06.07.2015 Nel31-3PK/2015 «O6 obpazoBanuu B
PecryOnmke
Kpbim»

7. Ilpuka3z MuHucTepcTBa TpyAa U COMaIbHOM 3anmuThl Poccuiickoit deneparuu ot
08.09.2015r. Ne608u «O06 yTBepx)aeHnn npodeccuonansHoro crangapra «llemaror
npodeccnoHanbHOro 00pa30BaHUs U AOMOIHUTENBHOTO MPOhECCHOHATBLHOTO
o0pa3oBaHU

OcHoBHas JiMTeparypa:

1. bammakoB M.M. Matemaruka: anrebpa ¥ Hayala MaTeMaTHYeCKOrO aHAIM3a,
reoMeTpusi: y4eOHUK JUIS CTYIEHTOB MPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OpTraHU3AIHiA,
ocBauBawIuX npodeccuu u cnernuaibaocta CI10.-M.,2017

2. bammvakos M.M. MaremaTtuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTrO aHaluW3a,
reomerpusi: COOpHMK 3a7ay NPOQHUIBHOW HANpaBICHHOCTU: yued. rmocobue Juid CTYICHTOB
npo(hecCHOHANBHBIX ~ 00pa30BaTEIBHBIX ~ OpPraHM3AlMid, OCBAaWBAIOIMUX  Npodeccud U
crnenuansHocTH CI10.-M.,2017

3. bammvakos M.M. MaremaTtuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaJW3a,
reoMeTpusi: 3aayHuK: y4eO. mocoOue A CTYAEHTOB NMpOo(ecCHOHAIBHBIX 00pa3oBaTeIbHBIX
opranu3zaiuii, oceanBaromux npodeccun u cnenranbuoctu CI10.-M.,2017

4. bammakoB M.M. Matemaruka: anrebpa ¥ Hauyaia MaTeMaTHUYeCKOTO aHAIN3a,
TEOMETPHUSL: DNEeKTPOHHBIN y4eOHO-MEeTOINYECKUI KOMILIEKC JUISt CTYZICHTOB
npodecCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpraHu3alliif, OCBaMBaOIMX Mpodeccun U
crnenuansHoctH CI10.-M.,2017

JlonotHUTEIBLHAS JIUTEPATYypa:

1. [IpumepHass oOcHOBHas oOpa3zoBaTeNbHas MporpaMma CpeAHEro  OOIIero
o0pa3oBaHus, 0100peHHas pelieHneM (peaepatbHOro y4eOHO-METOANYECKOr0 00bEeTUHEHUS IO
obmemMy oOpa3zoBanuio (mpoTokos oT 28 utons 2016r. «2/16-3).

2. Huxonsckuit C.M. u ap. Maremaruka: anredpa M Hayajla MaTeMaTHYECKOTO
aHanmm3a, reomerpus. AnreOpa W Havaia mar. aHanm3a. 10 kiace : yue0. s oOmeoOpa3oBart.
opranuzanuii: 06azoBelii u yrny6na. ypoBHu / C.M.Huxonwsckuii, M.K. Iloranos, H.H.
Pemernukos, A.B. lllekun. - M.: [IpocBenienue, 2014.

3. Artanacsn JI.C. u ap. Maremaruka: aiaredpa 1 Hadaja MaTeMaTHYECKOTO aHAIIN3a,
reometpus. ['eomerpust. 10-11 xmaccer: yue6. mns o6meoOpa3oBaT. opraHu3anuii: 6a30BbBIA U
yriny6n. yposau / JI.C. Aranacsa B.®. byrysos, C.b. Kagomues u ap. — M.: [Ipocsemenue,
2014.

4. I'yceB B.A., I'puropse C.I'., UBonruna C.B. MaremaTuka: anrebpa u Hayana
MaTeMaTUYeCKOr0 aHaiMu3a, TeOMeTpus: Y4YeOHUK s CTYIEHTOB MpOo(eCCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aluii, ocBauBaroImuXx npogeccuu u crnenuansHocti CI10.-M.,2017

5. bammakop M.U., Llpranos II.M. MeTtoaudeckoe mocoOue Ijis MOATOTOBKH K
EI'5.-M., 2014
6. Huxonbckuit C.M. u nap. MaremaTtuka: anreOpa W Hadajla MaTEMaTHYECKOTO

aHanmu3a, reomerpus. AnreOpa W Havaja mar. aHanuza. 11 kmace : yueO. s oOmeoOpaszoBart.
opranuzamuii: 06azoBeld u yriny6n. ypoBuu / C.M.Hukonwsckmiti, M.K. Iloramos, H.H.
Pemernukos, A.B. IlleBkun. - M.: IIpocBemienue, 2014.
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOI1
TACIHATITAHBI

KoHTpo/ib M OLEeHKa pe3ylbTaTOB OCBOCHUS YYEOHOW AMCUUILIIMHBI

OCYIICCTBIIACTCA

npenoaaBarcjicM B IPOHECCC MPOBCACHUA IMPAKTHYCCKUX 3aHHTHfI, TCCTUPOBAHUA, a TAKKC
BBITIOJTHEHU A O6y‘laIOHII/IMI/ICH HHAWBUAYAJIbHBIX Sa,Z[aHPII;'I, ITPOCKTOB, I/ICCJ'IGIIOBaHI/Iﬁ

Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEHKH
pe3yJabTaToB 00y4eHust

YMeHHus:

BBIIIOJIHATD apI/I(bMCTI/I‘ICCKI/Ie ILCP'ICTBHH Hanqg
quciaMu, Co4YC€Tasl YCTHBIC U TIMCbMCHHBIC
IIpUEMBbI; HAXOJAUTb HpI/I6J'II/I)KCHHBIe 3HA4YCHUA
BCJIMYHMH WU IOTPCUHIHOCTU BI)I‘IPICJIGHPIPJI;
CpaBHUBATDh YHCJIOBBIC BbIPAXKCHUA,

YCTHBINA KOHTPOIIb (MHAUBUIYalbHBINA U
(bpOoHTATBHBIH).

Brinmonnenue TeCTOBBIX 3aJaHUH.
IloaroroBka cooOIICHMIA.

HaXOJUTb 3HAUYCHUA KOPHs, CTCIICHU,
norapudma, TPUTOHOMETPUUYECKUX BBIPAKEHUN
Ha OCHOBE OIIPEIEIICHUS, UCIIOb3Ys IIPU
HE00XO0AMMOCTH UHCTPYMEHTAJIbHBIE

CPEICTBA; MOJIb30BaTHCS NPUOIMIKEHHON
OLICHKOW IIPH MTPaKTUYECKUX pacueTax

B3anMOKOHTpOIIB.
[ToaroToBka COOOIICHUIA.
3ammTa NpakTHIecKux pador.

WCIIONBb30BaTh MPUOOPETEHHBIE 3HAHUS U
YMEHHUS B IIPAKTUYECKOW JESITEINBHOCTU U
MOBCEHEBHOM JKM3HM: JUISI TPAKTHYECKHX
pacueToB 1o ¢opMynaM, BKiIroUYas (OpPMYIIbL,
cojJiepKallre CTETICHH, PaJNKabl, JOraprupMbl
U TPUTOHOMETpHUUYECKHEe (DYHKIIUHU, UCTIOIb3YS
Mpu HEOOXOIUMOCTH CITPABOYHBIE MaTEPHAIIbI
Y MPOCTEUIIINE BEIYUCIUTENBHBIE YCTPOKCTBA.

[IpakTHKOOPUEHTHPOBAHHBIE 3aJaHUS.
VY CTHBIN KOHTPOJIb (MHAUBUAYAIBHBIA U
(pOHTaNbHBIN).

TectupoBanue.

BrinonHeHne pasHOypOBHEBBIX 3aJaHUI.

BBIUUCIIATh 3HAY€HUE (YHKLUHU IO 33JaHHOMY
3HAUEHUI0  apryMeHTa IpU  pa3iIM4YHBIX
crioco0ax 3afaHusi QyHKIINU;

ONPEAEIATE OCHOBHBIE CBOWCTBA YMCIIOBBIX
(GyHKIUH, HJUTIOCTPUPOBATh UX Ha TpaduKax;
CTpOUTh TpaduKu H3yYEHHBIX (QYHKIUH,
WUTIOCTPUpPOBaTh M0  rpaduky  CBOicTBa
3JIEMEHTapHbBIX (PYHKIINIH;

HabmtoneHue v B3aMMOOLIEHKA BBITOJTHEHUS
MPAKTHYECKUX JEHCTBUM.
IMonroroBka cOOOIICHHIA.

NPpUMCHATH HNPOU3BOJHYIO JJiI IMPOBCACHUA
HpI/I6HI/I)KCHHBIX BBI‘-IPICJ'ICHPIﬁ, peuiaTh 3aga4u
MNPUKIAAHOTO XapaKTe€pa Ha HaXOXICHUC
HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HA4YCHUA,
BBIYHCIIATH B HpOCTGﬁIHHX ClIydadax rmjiomaiau 1
00BEMBI C MCIIOJIb30BAaHUEM HUHTCTpalia

[IpakTHKOOpUEHTUPOBAHHBIE 3aJaHUSI.
[IpoekTHas nesATenbHOCTb.
IMonroroBka cOOOIICHHIA.

BOCIIPMHUMATh U Ha OCHOBC ITOJIYUCHHBIX
3HAHHUM CaMOCTOSTEILHO OIICHUBATh

IToaroroska cooOIIEHHUA.
[ouck nnpopmanuu B MHTEpHETE.
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nH(pOpPMAIIHIO, COAEPKATYIOCS B COOOIIEHUSIX
CMMU, NnTepHeTe, HayuHbIX CTaThsIX

TBOpUeckas AeATETbHOCTD.

pacro3HaBaTh Ha YePTEKAX U MOACIISIX
MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpPEeXMEpHbIE 00BEKTHI C KX OIMUCAHUSIMH,
M300paXKEHUSIMU;

AHAJIM3UPOBATH B IIPOCTEHUILNX CIIY4asiX
B3aMIMHOE PACIIOJIOKEHHE 0OBEKTOB B
MIPOCTPAHCTBE;

[TcbMEHHBIN KOHTPOJIb.

BrinonHenue pasHoypOBHEBBIX 3a1aHUI.

TectupoBanue.

HCI0JIb30BaTh NPUOOPETECHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOU I€ATEIbHOCTH U
IIOBCEIHEBHOM JKU3HU: JUIsl UCCIIEI0BAHUS
(MOzenupoBaHUsl) HECIOKHBIX MPAKTUYECKUX
CUTYallull Ha OCHOBE U3yUYEHHBIX POPMYI U
CBOMCTB (pUTryp; BBIUMCICHHS] 0OHEMOB U
ionaiel NOBEpXHOCTEN MPOCTPAHCTBEHHBIX
TeJ IPYU PELICHUHU IPAKTUYECKUX 3a]1a4,
HCIOJIb3YS IPU HEOOXOIUMOCTH CIIPABOYHUKHU
Y BBIYMCIIUTENIbHBIE YCTPOMCTBA.

[IpakTHKOOPUEHTHPOBAHHBIE 3aJaHUS.
IIpoekTHas neATENBHOCTD.
TectupoBanue.

Brimonnenue Pa3HOYPOBHEBbBIX 3aJaHuM.

HCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U
YMGHI/ISI B HpaKTI/I‘IeCKOﬁ ACATCIIbHOCTHU U
IMOBCEIHEBHOM KU3HHU: I 00eCIIeUeHUS
0€30IMaCHOCTH KU3HEAEITEIHLHOCTH

IIpakTHKOOPUEHTUPOBAHHBIC 3aJaHU.
TBOpUecKas NesITENBHOCTD.

SHaAHUA:

3HAYEeHHNE MaTeMaTHIEeCKOMN HAYKHU IJId pCIICHHA
3aj71a4, BOSHUKAIOUINX B TEOPUH U MPAKTUKE;
LIUPOTY U B TO K€ BPEMS OIPAHUYECHHOCTD
NPUMEHEHHS] MaTEMaTHYeCKUX METOJIOB K
aHAJIN3Y W MCCIICIOBAHHIO TIPOIIECCOB U SIBICHUM
B IIPUPOJIE U OOILECTBE;

[ToaroroBka cOOOLECHUH.

[Touck nnpopmanuu B IHTEpHETE.
TBOpUecKas AeATENBHOCTD.
IIpakTHKOOPUEHTUPOBAHHBIE 3a1AHMUS.

3HaY€HHUE MPAKTUKH U BOIPOCOB, BOZHUKAIOIINX
B caMoil MaTemMaTuke i GOPMHUPOBAHUS U
pa3BUTHS HAYKH; UICTOPUIO PA3BUTHSI TOHATHS
4KClla, CO3/IaHUs MaT. aHaIN3a, BOSHUKHOBEHUS
U pa3BUTHUS T€OMETPUH;

[TpakTHKOOPUEHTUPOBAHHbIE 3aJaHMUS.
[ToaroToBka coOOIICHUH.
[Touck nnpopmaruu B IutepHere.

YHUBEPCAJIbHBIA XapakTep 3aKOHOB JIOTUKHU
MaTeMaTHYECKUX PacCyKICHHM, nx
MPUMEHUMOCTH BO BCEX 00JIACTSIX YeIOBEUECKOM
NEeSITeIbHOCTH; BEPOSITHOCTHBIN XapaKTep
IIPOLIECCOB OKPY’KAIOLIETO MUPA.

[ToaroToBka cOOOIICHUH.
TBOpUecKas AeATENbHOCTD.

IIpenogaBarens

AwmetoBa C.U.
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