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THOJACHUTEJIBHAA 3ATIMCKA

Padoy4as npo rpamma yueGHOM aucuuminnbl «MaTemMaTuka» npe/iHa3HadeHa sl
M3YYCHHS] MaTEMATHKH B YUPEXKACHUSIX CPeAHEro NpohecCHOHaIbHOIO
00pa3oBaHUs, pean3yoLKX

00pa3oBaTelibHYIO PO rPaMMy CpeaHero (IToJaHoro) obuero odpaszosanus, npu"
MOJrOTOBKE

CIIELUAITACTOB CPE/IHErO 3BEHA.

CornacHo «PexoMeHaLMsIM 110 peany3aiuy 06pa3oBaTebHON PO rpaMMbl
CpeHero

(1moaHoro) odulero oopazoBanus B 00pa3oBaTeNbHbIX YUPEKACHUIX HAYATbHOTO
IPOYECCUOHANILHOTO U CPEHEr0 MPO(eCCHOHaNILHOTro 00pa3oBaHUs B
COOTBETCTBHH € (peAepanbHbIM Oa3UCHBIM yUeOHBIM MIAHOM U IPUMEPHBIMH
Y4eOHBIMU IJIaHAMU 17151 00pa3oBaTeIbHbIX yupeskaeHuit Poccniickoi Menepauun,
pealM3yoLMX POrpaMMbl 0011ero 00pa3oBaHHUs» (ITUCbMO

JlenapraMeHTa rocy 1apcTBEHHON MOJUTUKY H HOPMATHBHO-IIPABOBOTIO
perynupoBaHus B chepe

00pa3oBaHusi MUH.00p. Hayku Poccun ot 29.05.2007 N2 03-1180) maTemaruka B
yUpeKAeHUX

CpeaHero npogeccuoHaIbHOro odpaszosans (aiee - CI10) uszyuaercs ¢ yuerom
NPOQUIS [10J1y4aeMOro nNpohecCUOHaILHOrO 00pa30BaHHUS.

Maremartuka n3ydaercs Kak npo@uIbHbIi YUeOHbIH IpeaAMeT:

- IpH OCBOEHMHU crieruanbHocTelt 260807 TexHo:10rus MpoayKIUUH
obuectBeHHoro nutanus 1 100801 ToBapoBeaeHne 1 IKCIEPTH3a KauecTsa
noTpeOUTeNbCKUX TOBapoB B yupexacHusx CITO 173 yaca;

Pabouas nporpamMmMa opyeHTHpPOBaHA Ha JOCTHIKECHUE CIEAYIOLINX LieeH:

* hopMHpOBaHHeE NPeICTABJEHHI O MATEMATHKE KAK YHUBEPCAIBHOM S3bIKE
HayKH,

CPeJ/ICTBE MOJECIIMPOBAHUS ABIICHUM U IPOLIECCOB, 00 UIeAX H METOax
MaTeMaTHKH;

* pasBMTHE JIOTMYECKOI0 MBILUICHUS, ITPOCTPAHCTBEHHOTO BOOOpaKeHMUS,
AJIrOPUTMHUYECKOHN KYJIbTYPbl, KPUTUHHOCTH MbILIJICHUS HA YPOBHE, HEOOX0IHUMOM
ans Oyayuied npodeccHoHaNbHON AeSITeNBHOCTH. 7151 IPOAODKEHHS 00pa3oBaHus
M caMoo0pa3oBaHms;

* OBJIAJIeHHE MATEMATHYCCKHMH 3HAHUSIMH U YMEHHSAMH, HCOOXOIMMbIMU B
NOBCEAHEBHOM JKU3HU, 111 U3YUEHUSI CMEKHbBIX €CTECTBEHHO-HAYUHbBIX
AMCLHMILIMH Ha 0a30BOM YPOBHE U AUCHUIIIKH MPOdeCcCHOHATLHOTO LUKA, AJs
rnosty4yeHus o0pa3oBaHus B 00J1aCTAX, He TPEOYIOIMX YII1yOIeHHOH
MaTEMaTHYeCKOU MOJArOTOBKH;

* BOCIIMTAHHE CPEJICTBAMHU MAaTEMAaTHKH Ky bTYPbl JUYHOCTH, MTOHUMaHUs
3HaUYMMOCTH MATEMATUKH AJI1 HAYYHO-TEXHUYECKOT o Nporpecca, OTHOLLIEHUS K



MaTeMaTHKE KaK 4acTH OOLIeUYeN0BEYeCKON KYIbTYPhl YePe3 3HAKOMCTBO C
MCTOPHUEH Pa3BUTUSA MaTeMATHKH, IBOJTIOLMEN MaTEMATUUECKUX UEH.

OcHoBy paboueil mporpaMMbl COCTaBIISIET COAEPKAHUE, COITIACOBAHHOE C
TpeOOoBaHUAMH (BeaepanbHOTO0 KOMIIOHEHTa IOCYIapCTBEHHOIO CTaH1apTa
CpeHero (IIOHOro) 0b1ero odpa3zoBaHust 6A30BOrO YPOBHSI.

B nporpamme y4eOnbiil MaTepral npeacTasicH B hopMe depeayronerocs
pa3BePTbIBaHHsl OCHOBHbBIX COJIepKaTe/IbHbIX TUHHMH:

* aneebOpaudeckas MUY, BKIFOYAIONIAst CHCTEMATH3ALMIO CBEIeHHI O YUCIax;
U3YUCHHUEC

K HUM); U3y4€HHUE HOBBIX BU/IOB YHNCIOBBIX BhIpAKEHUH U GOPMYJI;
COBCPIICHCTBOBAHHE ITPAKTHUYECKUX HABBIKOB U BbIYMUCIUTENBHON KYJIbTYPHI,
pacliMpeHHe U COBEPLIEHCTBOBAHHUE aJIreOpanyecKoro anmnapara,
cOPMUPOBAHHOIO B OCHOBHO# 1IKOJIE, ¥ €0 IPUMEHEHHUE K PELICHUIO
MaTeMaTUYE€CKUX U MPUKIAHbIX 3a/1au;

* MeopemuKo-YHKYUOHANbHAS JUHUS , BKIIOYAOLIAsA CUCTEMATH3ALIUIO U
paciMpeHue

CBEAEHUN O (PYHKIIMSIX, COBEPLUEHCTBOBAHHUE IPaPUUECKUX YMEHUI; 3HAKOMCTBO C
OCHOBHBIMH HJI€IMU U METOAAMH MaTEMATUUYECKOI0 aHalu3a B 00beMe,
MO3BOJISIOLIEM UCCIEA0BATh DIIEMEHTAPHBIC PYHKLUMU U pellaTh NPOCTeRiune
reoMeTpuiecKkue, PU3NUECKHe U Ipyrue rnpuKiaaHble

3a/1a4H;

* IUHUSL ypaeHeHUll U Hepagencmes, OCHOBAHHAS Ha MOCTPOCHUH U UCCIEI0BaHNN
MaTreMaTHYE€CKUX MOJEIIEeH, IiepeceKarolasics ¢ ajireOpanieckol U TeOpeTUKO-
(QyHKLIUOHABLHON JTMHUSIMU U BKIHOYAIOLIAs PA3BUTHE U COBEPLUCHCTBOBAHME
TEXHUKH ajireOpanvecKux rnpeodpa3zoBaHuil jils pellieHus YpaBHEeHUM, HEpaBEHCTB
1 cucteM; GopMHUpOBaHHE CNOCOOHOCTH CTPOUTH H

UCCIeI0BaTh MPOCTEHLINE MATEMATHYECKUE MOJICIIN TIPH PELICHUM NTPUKIIAIHbIX
3a/1a4, 3a7a4 u3

CMEKHBIX U CIIELHANbHbIX THUCLIUIINH,

* ceomMempuyecKas JuHUA, BKIIOYAIOLIAs HAMISIAHbIC TPEJCTABICHHUS O
NPOCTPAHCTBEHHBIX (PUrypax W U3yHEHHE UX CBOMCTB, (JOPMUPOBAHHE U PA3BUTHE
NPOCTPAHCTBEHHOIO BOOOPAXKEHHUS, PA3BUTHE CIIGCOOOB IreOMETPUUECKHX
U3MEPEHHH, KOOPAUHATHOIO U BEKTOPHOT'O METOA0B /JIs peLLeHUs
MaremMaTH4eCKUX U MPUKJIAJHbIX 33/1au;

* cmoxacmuyeckas JuHus, OCHOBAHHAs Ha Pa3BUTUH KOMOMHATOPHBIX YMEHUH,
NPenCcTaBIEHUH O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX
OKpYXarollero Mupa.

PasBuTuHe coaepaTeNbHbIX JIMHUI CONPOBOKAACTCS COBEPLUCHCTBOBAHHEM
UHTEJIJIEKTYalbHBIX U PEYEBbIX YMEHUN NyTeM 000ralleHus MaTeMaTUYeCKOro
A3bIKA, PA3BUTHS JIOFTMYECKOTO MbIILIJICHUSI.

Maremaruka aBaserTcss GyHaaMeHTalbHON 0011e00pa30BaTe/IbHON AMCUMIIMHOMN ¢
CJI0KMBIIMMCSI YCTOH4YHMBBIM COJIepXKaHUEeM U OOLIHUMU TPEOOBAHUSIMU K
NOJAroTOBKe 00yHaroluxcs. Peanuzanus o0IMxX tenel u3ydeHUsl MaTeMaTHKU
TPaAUMLIMOHHO GOPMUPYETCS B YeThIPEX HAMpPaBIEHHUSIX - METOAUUECKOE (001Lee
npejcTaBlieHue 00 UAeSIX U METOAAX MaTeEMaTHKK ),



HHTENJICKTYaTbHOE Pa3BUTHE, YTUIIMTAPHO-NIPArMaTHUECKOE HallpaBieHne
(oBnajieHHe HEOOXOANMBIMH KOHKPETHBIMH 3HAHUAMHU U YMEHHUSIMH) U
BOCITUTATE/IbHOE BO3/IEHCTBHE.
IIpodunusanus Leei MaTeMaTh4eckoro 00pa3oBaHus OTPaX)aeTcs Ha BbIOOpE
MPUOPUTETOB B OpPraHU3aLmuu y4eOHOH esTeNbHOCTH oOyuarommxcst. s
TEXHUYECKOTO MpoduJIs
BLIOOD LeJIel CMeLaeTCsl B parMaTHueCKOM HarpaB/ieHHH,
peaycMaTpUBarollemM' YCUIEHHE U
paciuMpeHre NpUKJIaAHOro XapakTepa H3yUeHUs] MaTeMaTHKK;
NPEeUMYIIECTBEHHON OPUEHTALMU HAa alTOPUTMHUYECKUI CTUIIb [MO3HABATENbHOM
JESITENbHOCTH.
M3y4yenne MatemMaTuky Kak npoduiabHOrO y4eGHOro npeaMeTa 00ecrneynBaeTces:
- BbIOOPOM Pa3IUUHBIX M0/IXO/I0B K BBEIEHUIO OCHOBHbIX TTOHSTHIA;
- (popMupoOBaHMEM CUCTEMb! yueOHbIX 3a1aHuii, obecneunBatonx 3pPeKTUBHOES
OCYLUECTBJICHUE BLIOPAHHBIX 11€JICBbIX YCTAHOBOK;
- oboraleHHeM CIeKTpa CTHIICH yueOHOM 1esSTeNbHOCTH 3a CHET COMIACOBAHUS C
BEAYUIMMH JIEATENBHOCTHBIMU XapPaKTEPUCTHKAMH BbIOPaHHOM TPOPECCHH.
Ilpodunpnas coctapnsioias otpaxaercs B TpeGOBAHUAX K TOArOTOBKE
00YyUaroIUXCsl B YaCTH:
- O0LLEeH CHCTeMbl 3HAHUMN: CO/lepIKaTE bHBIE TPUMEPDB! HCITONb30BAHUS
MaTeMaTHYeCKHX
M€l U METO0B B Po(ecCHOHa/IbHON AeSTENLHOCTH;
- YMEHMH: pasjiiyue B ypoBHe TpeOOBaHUM K CJIOKHOCTH NPUMEHIEMbIX
aITOPUTMOB;
- MPAKTHUYECKOr0 MCII0J1b30BAHUS TPUOOPETEHHBIX 3HAHUN U YMEHUMN:
MHAMBUIYaJIbHOTO Y4€OHOTO OMbITa B MOCTPOSHUH MATEMATHYECKUX MOJIE/IEN,
BBITOJIHEHHH MCCIIeI0BATENIbCKUX
U IPOEKTHBIX padoT.
B nporpamme rnipuBeeH ciucoK OCHOBHOW W NOTMOJHUTEIBHON UTEpaTyphl.
B xoxne u3ydenus npeamMera npeaycMoTpeHa caMOCTOsTeNIbHAsE paboTa CTyIeHTOB
B BUJIE:
JOMAIIHUX CaMOCTOSTENBHBIX PadoT, pa3padOTKH OMOPHbLIX KOHCIIEKTOB U
Npe3eHTaln.

Hrorom Kypca siBiisieTcst 3K3aMeH.



TEMATHUYECKHUU TJIAH

Makc. Konuuectso Camocrt
yue0. ayJIUTOPHBIX YaCOB OSITENb
HaumenoBaHue paszziesos u tem Har- npy O4HOH opme Hast
py3Ka 00yUeHMUS padota
cryjaeHd | Beer | Jlabop | [lpakT | cTyaen
Ta, yac. 0 aTOpPH | UYEeCK Ta
ble ue
1 2 3 4 5 6
BBeeHue 1
Tewma 1. PazButue nonsitusi o umcie., 9 6 3
Tema 2. dyHKUMM UX CBOMCTBA U 9 6 3
rpaduKu. ]
Tema 3. Kophu, CTENeHH!, 27 18 9
Jorapudmel.
Tema 4.0OcHOBBI TpUTOHOMETPUM. 21 14 7
Tpuronomerpuyeckue GyHKUUHU ]
Tema S.Ilpsmble ¥ TUIOCKOCTH B 18 12 6
[IPOCTPAHCTRBE.
Tema 6.251eMeHTbl KOMOUHATOPHKH, 21 14 7
TEOPUU BEPOSITHOCTH u
MaTeMaTH4eCKOW CTATUCTHKH.
Tema 9. KoopnuHath! U BEeKTOPHI. 18 12 6
Tema 10.Hauana MaremaTtuieckoro 81 54 27
aHasnuza.
Tema 11. YpaBHeHnus u 30 20 10
' HEpaBEHCTBA.
"Tema 12. Tema M MOBEPXHOCTH 12 8 4
BpalleHUsl.
 Tema 13. U3mepenus B reomeTpuu. 12 8 4
Bceero: 259 173 86




COHAEPXKAHUE INPEJIMETA
BBEJEHUE

MaremaTuka B HayKe, TEXHUKE, YKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJIOIHUAX U
MPaKTH4YeCKOH esTesnbHOCTU. Llenu u 3agauun u3yuenns MateMaTUKU B
YUPEKIAEHUSIX HAYaJIbHOTO U

CpeaHero mpoeccHoOHaTBHOro 00pa3oBaHMUs.

TEMA 1. PABBUTHUE NNOHSTHUSA O UNCJIE

Lenbie u panmonansHele yucna. JelcrBurenbble uncia. [IpubnuxkeHuble
BBIYNCJICHUS.

[IpnbnuixeHHoe 3HaUEHYE BEJUUYKMHbI U TOTPEILIHOCTH IPUOIMKEHUIA.

TPEEOBAHUA K PE3YVJIBTATAM OFYYEHHA
B pesyibraTe u3ydeHHs TeMbl, 00y4aroIMecs 10JKHb yMeTh:
* BBITOJIHSATH apU(PMETHYECKHE IeHCTBHS HAJl YMCIIAMH, COUETas YCTHbIE 1
IIMCbMEHHBIE
NPUEMbI; HAXOANTh MPUOIMIKEHHBIE 3HAYSHHUS BEIUUMH U MTOMPELIHOCTH
BbIYHMCIICHUH (A0COJIIOTHAS M OTHOCUTENbHAS); CPABHUBATH YHCIOBbIE BbIPAKEHHS.
Mcnonb3oBaTh pHOOpETEHHbIC 3HAHUS H YMEHHS B [IPAKTUHECKON /e TebHOCTH
M MOBCEHEBHOM KU3HMU:
* JUIsl TPaKTHYECKUX PACYETOB MO (HOPMYJIaM, UCIOIb3Ys MPU HEOOXOIUMOCTH
CIIpaBOYHbIE
MaTepHasibl U MPOCTEHILNE BBIYUCIIUTENbHBIC YCTPOHCTBA.

TEMA 2. ®YHKIHUHU, UX CBOHCTBA U TPAOPUKHU

DOynkuuu. O0nacThb onpeaeIeH!ss U MHOKECTBO 3HAUEHHI; rpaduk GpyHKINK,
NIOCTpOeHHUE rpadUKoB HYHKIUHNH, 3aJaHHbIX PA3IUYHLIMH CIIOCOOAMH.

CpoiicTBa PYHKLHU: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTD, OPPAHWYEHHOCTD,
nepuoANYHOCTh. [IpoMexyTku Bo3pactanust u yObiBaHMs, HaUOObLIEE U
HaMMeHbllIee 3HaYEHUs, TOUKHM dKCTpeMyMa. [ paduueckas untepnperalims.
[IpuMepb! (pyHKUMOHAIBHBIX 3aBUCUMOCTEH B pea/ibHbiX MPOLIECCAX U ABIEHUSX.
[IpeoOpasoBanus rpagukos. [lapanenbHslil nepeHoOC, CHMMETPUS OTHOCHTENBHO
OCeH KOOpAMHAT U CUMMETPHsl OTHOCHTEJILHO Hauana KOOPAUHAT, PACTSIKEHUE U
CKaTHe BJIOJb OCEed KOOpAMHAT.

TPEBOBAHHA K PE3YJIBTATAM ObBYYEHH A
B pe3yJsibTaTe U3yUYeHUs TeMbl, 00y4atOUIMecs H0KHbI YMETh:
* BBIUMCIATH 3HAYE€HHE DYHKLUMHU MO 33/]aHHOMY 3HAUEHUIO apryMeHTa Ipu
pas3IMYHbIX coco0ax 3ananust GYyHKIHHU;

* ONpPEeNeNATh OCHOBHbBIE CBOMCTBA YNCIIOBLIX (DYHKLHH, HATOCTPUPOBATL UX HA
rpagukax;



* CTPOUTH IPAQUKK H3YHEHHBIX QYHKLMH, HITOCTPUPOBATH 110 TpadUKy CBOHCTBA
3JIEMEHTAPHBIX PYHKLHH;

* MCIOJIb30BATh NOHATHE (HYHKIMU JUIsS OTIMCAHUS M aHAJIM3a 3aBUCUMOCTEH
BEJTUYMH.

Ucnoab3oBaTh npuodpeTeHHble 3HAHUS H YMEHHS B IPAKTHYCCKOI
NesiTeJIbHOCTH H

NOBCEHEBHOH KHU3HHU:

* JJIs OTIMCAHUS C MOMOLUBIO (PYHKIINH pa3UUYHbIX 3aBUCUMOCTEH, TIpeICTABIEHUS
UX IpaU4eCcKd, HHTEepTpeTalun rpadUuKoB.

TEMA 3. KOPHU, CTENTEHHU N JIOTAPU®DMBbI

CreneHu ¢ AeHCTBUTENBLHBIMY MTOKa3zaTensiMu. CBOMCTRA CTENEHH C
JICUCTBUTEIILHBIM

[0Kas3aTrejeM.

KopHu HatypasnbHOlI cTenenu U3 uMcia U ux cpoiictea. CTenenu ¢
pallMOHAIBHBIMU TTOKA3aTEJISIMU, UX CBOMCTRBA.

Jlorapugm. Jlorapudm uncna. OcHoBHOE JIOrapupMUUECKOE TOKIECTBO.
JlecsaTH4yHbIE U

HaTypalibHble Jorapudmel. [IpaBuna neiicTuii ¢ norapudmamu. INepexon 1<’
HOBOMY OCHOBAaHHIO.

CrenenHple, MOKa3aTeNbHbIEe W JJOrapuGmMuieckue GyHKLNH.
[IpeobpasoBanue anredbpanyeckux BoipaxeHuii. [IpeoGpazoBaHue CTENEHHBIX,
NoKasa-

TEJIBHBIX U JIOrapUPMUUCCKUX BbIpaKeHHH

PelreHre npocTeHInX U CBOASIIMXCS K HUM OKa3aTellbHbIX, JOrapuhMUUeCKnX
YPAaBHEHHH U HEPABEHCTB.

TPEBOBAHHA K PE3YJ/IBTATAM ObYYEHUA
B pesynbrare uzyueHus TeMbl, 00yUarouiMecs A0KHbBl YMeTh:
* HAXOAMTh 3HAYEHMs KOPHS, CTEIIEHHU, JIorapudma, Ha OCHOBE OTnpe/iesieHusl,
MCI10JIb3YS
1pU HEOOXOAUMOCTH UHCTPYMEHTAJIbHBIE CPEACTBA; MOJb30BATHCS NMPUOIHKEHHOM
OLICHKOM NP MPaKTHUECKUX pacueTax;
* BBITIOJTHATD [1Pe0OPA30BAHUS BbIPKEHWI, IPUMEHSS (OPMYIIBI, CBA3aHHbIE CO
CBOMCTBaMH
CTEreHeH, norapudmos;
* CTPOUTH IPAUKH M3yUEHHBIX (GYHKIMH, HIAHOCTPUPOBATH N0 rpaduKy cBOCTBA
IEMEHTAPHbIX (GYHKIWH;
pelaTh IPOCTENILNE U CBOAALLMECS K HUM ITOKa3aTelbHbIe, JJOrapupMHIeCcKue
YPaBHEHMSI U HEPABEHCTRA.
Mcroib30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUSI B MIPAKTHYECKON NesTeIbHOCTH
1 TOBCEIHEBHOU XU3HU:
AJist IPAKTHYECKHUX pacyeToB Mo (GopMy:iaM, BKIoYast popMysibl, coaepKalimue
CTEIEHH, pa/IMKaJbl, JOrapu(Mbl, HCOIb3YS NPH HEOOXOIUMOCTH CIIPABOYHbIE
MaTepuallbl ¥ MPOCTEHLINE BbIUUCIUTENbHbBIE YCTPOHCTBA.



TEMA 4. OCHOBbI TPUTOHOMETPUU. TPUTOHOMETPUYECKHE
OYHKIHU

Tpuronomerpuveckue GyHKLNHH YUCIOBOrO aprymMeHTa. BoluncieHue 3HaueHui
TPUTOHOMETPUUECKUX BbIPAKEHUA.

OcHOBHbIE TPUTOHOMETPHUECKHE TOXKAECTRA, GOPMYJbl IPUBEAeHUSA. DOPMYITbI
CYMMBI U

pPa3sHOCTH OJHOMMEHHBIX TPUTOHOMETPUUECKUX (DYHKLIMH

[IpeoOpa3oBaHus npocTeHiIMX TPUTOHOMETPUUECKUX BLIPAKEHUIA.

CBoMcTBa U rpa)MKH TPUTOHOMETPHUECKUX (BYHKLIMH.

OOpaTHble TpUroHoMeTpuieckue HyHKLHH.

[Ipocreiine TpuronomeTpuyeckue ypasHenus. Pelienue TpuroHoMeTpUuecKnux
YPaBHEHUH.

[Ipocreiilne TpUroHoMeTprUdeCcKk1e HepaBeHCTRA.

TPEFOBAHHA K PE3YJIBTATAM OBYYEHHA
B pesynbTarte usyueHus TeMbl, 00yUaromecs J0JKHbl yMeTh:
* HAXOJAMUTD 3HAYEHHUSI TPUTOHOMETPUYECKHWX BbIPAKEHUN HAa OCHOBE OMNpEaAeIeHHUS,
MCII0JIB3YS MTPH HEOOXOJAMMOCTH HHCTPYMEHTAIbHbIE CPEe/ICTBA; M0JIb30BATLCS
NPUOITMKEHHOU
OLIEHKOH NpPH MPAKTHYECKUX pacyeTax;

* BbI[IOJIHATh NIPEOOPA30BAHUS BBIPAKEHUIN, IPUMEHSST POPMYIIBI, CBS3aHHbBIC CO
CBOHCTBA-

MU TPUTOHOMETPHUUECKUX QYHKIUH;
* pellaTh TPUTOHOMETPHUUCCKUE YPABHEHMUS, CBOJSLLIMECS K JTMHEHHBIM U
KBaJIpaTHbIM, a TaK-

K€ aHAJIOTUUHbIE HEPABEHCTBA U CUCTEMBI.
Ucnoab3oBaTe npuoOpeTeHHbIe 3HAHUS U YMEHHS B IPAKTHYECKOMH
AesITeIbHOCTH H
NMOBCeAHEBHOH KH3HH:
* JI7IS1 IPAKTUYECKUX PACUYEeTOB 10 hopMyJiam, BKItoUast GopMy:ibl, coepxallme
TPUTOHOMETPUUECKUE QYHKIMU, UCTIONB3Y S MPU HEOOXOAUMOCTH CIIPABOUHbIE
MaTepuabl U IPOCTEHLINE BbIUUCIIUTENIbHbIE YCTPOUCTBA.
* /15t IOCTPOEHUS X UCCAEIOBAHMUS ITPOCTEUILINX MaTeMAaTHUECKUX MO/IEJIEN.

TEMA 5. ITPSIMBIE U IIVIOCKOCTH B ITPOCTPAHCTBE

B3anmuoe pacnonoxeHue ABYX NpsMbIX B NpocTpaHcTBe. [lapanneabHoCTh
pAMOH U

rockocTu. [lapannensHocTs mitockocTel. [eprneH MKy IapHOCT NPAMOM U
NJ0CKOCTU. [leprnieHIMKYAsAp ¥ HAKIOHHAs. YT0Jd MEXAY NPSIMON U TNIOCKOCTBIO.
JIByrpanHbIi yroJ. Yroj Mexay niockocTamMH. [leprneHauKkynsipHoCcTs ABYX
TJIOCKOCTEH.

['eomeTpuueckue npeodpa3zoBaHUs MPOCTPAHCTRA: NapaAlie/bHbIH TePeHOcC,
CUMMETpPHS



OTHOCHUTEIBHO MJIOCKOCTH.

[lapannensHoe npoexkruposanue. I lnowans, opTroroHanbHoN NpoOeKLUH.
N3o0paxenue

IPOCTPAHCTBEHHBIX (HUTYP.

TPEBOBAHHA K PE3YJIBTATAM OBYYEHHA
B pesynpraTte u3ydeHus TeMbl, 00y4alomuecs 101KHbl YMeTh:
* pacno3HaBaTh Ha YePTeKax U MOAEIAX NPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCHUTD
TPEXMEPHbIE OOBEKTBL C UX OMUCAHUSMU, H300paKEHUAMMU;
* ONUCHIBATh B3AaUMHOE PACIIOIOKEHUE NPSAMbIX U IUIOCKOCTEH B IPOCTPAHCTBE
apryMeHTUPOBATh CBOU CYXJIEHUS 00 3TOM pacIioNokKeHUU;
* QaHANIM3UPOBATDL B MIPOCTEHILNX CyHasiX B3aUMHOE pacrnojiokeHue oObeKTa B
POCTPAHCTRBE;
* UCM0JIb30BATh NMPU PEUIEHUN CTEPEOMETPUUECKHX 33/1a4 [IaHUMEeTPHUUYCCKUE
(baKTbl U METOJIbI;
* POBOJMTL JIOKA3aTEIbHbIE PACCYKICHUS B XOJIC PEIICHUS 3a/1a4.
Hcnoab3oBaTh NpuoGpeTeHHbIe 3HAHKUS H YMEHHS B IPAKTHYECKOH
AeATe/IbHOCTH H
NOBCEeTHEBHOM KHU3HMU:
* ISl UCCIIeIOBAHUS (MOEIMPOBAHUS ) HECTIOKHBIX TPAKTHUYECKUX CUTYallUH. Ha
OCHOBE

U3yUeHHBIX (HOPMYI U CBOHCTB hUryp.

TEMA 6. 3JIEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTH
U MATEMATHUYECKOH CTATUCTUKU

OcHOBHbIE [TOHATUSE KOMOUHATOPUKHK. 3a4a4M Ha NOJICHET YUciia pa3MELLEHUH,
repecTaHOBOK, coyeTaHWH. Peluenue 3anay Ha nepedop BapuanToB. Dopmyna
ounoma HetoroHa. CBoitcTBa OMHOMUHALHBIX KO3 dhuLineHToB. TpeyrojibHUK
[lackans.

CoObiTUE, BEPOSITHOCTL COOBITHS, CIOKEHUE U YMHOKEHUE BEPOSITHOCTEH.
[lonsiTue 0 He3aBUCHMOCTH cOOBITHIN. /luckpeTHas ciydaliHas BeJIMUMHA, 3aKOH ee
pacnpenaesierusi. YucnoBbie XapakTePUCTHKKU IUCKPETHON cyyallHON BeTUYHHbI
[Tonsitue o 3aKoHe Gosbiux yucen. [lpeacrapsieHue naHHbIX, FreHepalibHAs
COBOKYITHOCTb, BBIOOPKA, CpejiHee apudMeTHYeCKOoe, Me/IMaHa.

PelueHne npakTHyecKux 3aaay ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

TPEBOBAHHA K PE3Y/IBTATAM OBYYEHHA
B pesynbrare U3ydeHHs TeMbl, O0yYaroluecs J10/DKHbI YMeTh:
* peluarth npocTellne KOMOMHATOPHBIE 3a/1aud METOA0M nepedopa, a TakKe ¢
MCII0/1b30BAaHUEM U3BECTHBIX (hOpMYII;
* BBIYUCJIATD B [IPOCTENLUUX CIIyHasX BEPOSITHOCTH COOBITUI Ha OCHOBE MojacyeTa
yucia UCXO0B.



Ucnoab3oBaTh NpHOOGpeTeHHbIE 3HAHUS H YMEHHS B HPAKTHYECKOI
AesiITeTbHOCTH H NMOBCEIHEBHOM KHU3HH:

* JJ1s1 aHAJIW3a PeaIbHBIX UUCIIOBBIX lAHHbIX, [PECTABICHHbIX B BUE AMArPaMM,
rpauKoB;

* aHanu3a HHPOPMALUU CTATUCTHUCCKOTO XapaKTepa.

TEMA 7. KOOPAWUHATDBI U BEKTOPBI

BeKTOpr Ha [JIOCKOCTHU U B NPOCTPAaHCTBE. ﬂeﬁCTBHH Haa BEKTOpaMHU.
Pa3znoxeHue BCKTOpPa

Ha COCTaBJIAIOUIHE.

[IpsMoyronbHBIE KOOPANUHATBI HA INIOCKOCTH U B [IPOCTPAHCTRE. JIeHCTBHS Hal
BEKTOpPAMH,

3a/laHHBIMH KOOpAHaTamu. PopmyIibl 1l BBIYKMCIEHUS ITTMHBI BEKTOpA, yria
MEXY BEKTOpa-

MH, PACCTOSIHUSL MCHJY ABYMSI TOYKAMH.

YpaBHeHHE TMHUHU Ha [UIOCKOCTH. Y paBHEHUsI MTPSIMO U OKPYIKHOCTH,

Hcnonn3oBanue KOOpAHHAT U BEKTOPOB MpPH PEIICHHUU MAaTECMaATHYCCKUX U
IMMPUKJIAAHbIX

3ajiay.
TPEBOBAHUA K PE3YJIBTATAM OBVYEHHA
B PE3YJILTATE U3YUYEHHUS TeMbl, 00YHarOLIUECs 10.1KHbl YMETh:.
* BBINOJIHATD ACHUCTBUSI Ha/l BEKTOPaMHU;
* pazjararb BEKTOP Ha COCTaBJSIOIINE,
* COCTaBJIATh YPAaBHEHUS NPSIMOM Ha MIOCKOCTU U OKPYKHOCTU CTPOUTH ITH
JTMHHH.
Hcenosb30BaTh NpHOOPETEHHbIE 3HAHUSI 1 YMEHHS B IPAKTHYECKOH
AesiTeJIbHOCTH U
NMOBCeAHEBHOMN 'KU3HH JUTA:
* pellleHHs MPUKIAJHbIX 3aaauy.

TEMA 8. HAYAJIA MATEMATUYECKOI'O AHAJIU3A

[lpenen dynkunn B Touke. OCHOBHbIE CBOMCTBA Mipe;iea. HenpepbiBHOCTD
bYHKUHU B

TOUKe U Ha NnpomexyTke. CBoicTBa HenpepbiBHLIX QPyHKUMH. [Ipeaen pyHkuuu B
OeckoHe4yHOCTH. | Ipenen uncaoBoi nocieaoBaTeIbHOCTH.

[IpoussoaHas. Ilonstue o npousBoaHON HYHKIUH, €€ FeOMEeTPUUECKUH,
MEXAHUYECKUNW U SIKOHOMUUECKHUU CMBIC]I.

[lpoussoaHbie CyMMbl, TPOU3BEAEHHUS U HACTHOTO ABYX PYHKLUMH. [TponsBoauble
OCHOBHBbIX

3JIeMEHTAPHBIX QYHKIHHA.

[TpaBuno auddepeHUMpoBaHUs CAOKHON HYHKLIMH.

JnddepeHunan GyHKUNUN U ero reoMeTpudeckuii embici. [TpunoxeHune
avdbdepeHuyana K

NPUOJTUAKEHHBIM BbIUHCISHUSIM.



ITpu3Haky NOCTOSHCTBA, BO3pACTaHUs W yObiBaHUs QYHKIUU. DKCTPEMYM
Gynkuuu. Mccnenosanue GyHKIMK HA SKCTPEMYM.

[Tpumenenue npousBoaHol Kk mocTpoeHuto rpadukos GyHkuuit. Haubosnbiiee u
HalMeHblllee

3HaUCHUS GYHKLUHU Ha IPOMEKYTKE.

IIpuMepbl HCI0Ib30BaHUS TPOU3BOIHON /TS HAXOXKICHUS HAUITYUIICrO pelleHH s
B NMPUKJIA/IHBIX 3a/la4ax.

IlepBooOpasnas. HeonpeaenenHblil uHTerpas U ero ceoiictra. Haxoxaenue
HeolpeneeHHOro HHTerpaa.

OrnpeneneHHbI HHTErpal U ero reoMeTpuueckuil cmbicii. OCHOBHbBIE CBOMCTBA U
BbIYMCJIEHUE

OMpeAeeHHOrO HHTerpaa.

Brruuciienne niowaned miockux GUryp ¢ momMoibio orpeieIeHHOro HHTerpasia.
PeuleHne NpUKIagHbIX 337a4 ¢ TOMOIIILIO OTIPE/Ie]IeHHOrO UHTerpaa.

TPEBOBAHHA K PE3VJIBTATAM OBYYEHHA

B pe3syibrare usyuenus templ, 00yvaromuecs 10/KHbl yMeTh:

* BBIYMCJISITh NIpeebl GYyHKIMM B TOUKE;

* M depeHurpoBaTh HYHKLKH, UCIOJB3Ysl TAOIHILY TPOM3BO/IHBIX U NpaBUia
audhepeHUHPOBAHUS;

* BBIYUCHIATh 3HAYEHHUS MTPOHU3BOIHON HYHKIIMK B yKa3aHHOW TOUKeE;

* HAXOJIUTb CKOPOCTb U3MCHEHHS (DYHKLIIUK B TOUKE;

* [IPUMEHSITh [IPOU3BOJHYIO 1Sl UCCJICJIOBAHHUS peaslbHbIX (PU3HYECKHUX MPOLECCOB;
* HAXOAUTb IIPOU3BO/IHBIE BTOPOTO [10PSAKA, IPUMEHSTh BTOPYIO MPOU3BOIHYIO
JJ1 pelueHust (pU3MUeCcKuX 3a1ay;

* HaXOIUTh TUDPepeHInan GyHKIMH, C TOMOUIbIO Au(depeHyrana
OPUONMIKEHHO BBIUMCIISNTD 3HAUCHHSL W NpUpalllende (YHKIUH B yKa3aHHOU
TOUKE;

* IPUMEHSTb [IPOU3BOJAHYIO /1Sl HAXOXKACHUS MPOMEKYTKOB MOHOTOHHOCTH U
3KCTPEMYMOB

byHKUMY;

* NPOBOAUTH UCCIE0BAHUS U CTPOUTH IPapUKX MHOIOUJIEHOB;

* HaXOJUTh HauOOJIbLIEE W HAaUMEHbLIee 3HAUeHHS (PYHKLIMU, HENPEPBIBHOW Ha
MPOMEKYTKE;

* peliaTh HECJIOKHbIE MPUKIIAAHbBIC 3ala4l Ha HAXOK/IEHHE HAHOOIBIIUX U
HaUMEHBIINX

3HAUEHHUH peallbHbIX BEJIUUYHH.

* HaXOAUTb HeolpeeleHHbIe HHTerpalibl, CBOJSIIMECS K TaOJHYHBIM C TOMOLIBIO
OCHOBHBIX CBOMCTB KM MPOCTEHILMX Npeodpa3oBatmii;

* BbLJIE/IATh [1€PBOOOPA3HYIO, YAOBIETBOPSIOLLYIO 33/laHHBIM Ha4albHbIM
YCIOBUSM;

* BLIYUCIISITh ONPEJEsICHHbIH MHTETPall ¢ NOMOILLIO OCHOBHBIX CBOMCTB U
thopmynbl HetotoHa-Jleitbuuua;

* HAXOJUTb [UIOLIAIH KPUBOJIMHEHHBIX Tparieiuii;



* peluaTh NPOCTEHILNE MPUKIIAJIHbIE 3a/1auu, CBOISIIHECS K HAXOKAEHHUIO
UHTEerpana.

Hcnonb3oBaTh NpuodpeTeHHbIE 3HAHUS M YMEHHSI B IPAKTHYECKOH
AeSITeJIbHOCTH H

NMOBCEeAHEBHOM *KHU3HH TS

* pelleHus IPUKIAAHbIX 3a1a4, B TOM YHUCJle COLUATbHO-IKOHOMHUYECKHUX U
(pusnveckux, Ha

HauOOINbIINE U HAUMEHbLINE 3HAYCHHS, HA HAXOKIEHHE CKOPOCTH M YCKOPEHHS.

pELICHHs MPOCTERIMX NPUKIIAAHBIX 33144, CBOASIIMECS K HAXOKAEHUIO
UHTErpana.

TEMA 9. YPABHEHUSI U HEPABEIICTBA

PaBHOCHIBHOCTb ypaBHEHUH, HEPABEHCTB, CHCTEM.

PaunonanbHble, UppallOHaIbHBIE, [10KA3aTelbHbIE U TPUTOHOMETPUYECKHE
YPaBHEHMUS U

cucTeMbl. OCHOBHbIE IPUEMbI UX PelICHHSs (Pa3I0KEHHE HA MHOXKHTEIH,
BBEICHUE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA, rpaduyecKuil MmeTon).
PauuronanbsHble, UppaLHOHAIBHBIE, TOKA3ATENLHBIC U MPUCOHOMEMPULECKUE
Hepasercm8. OCHOBHbIE MPUEMbI UX pellieHust. Kcnosib3oBaHe CBOKCTB u
rpaukoB QYyHKLMH PYU PeLICHUH YPABHEHUH U HEpaBeHCTB, MeTo1 HHTEPBAJIOB.
M3o0pakeHre Ha KOOPIWHATHOM MIOCKOCTH

MHOXXE€CTBA PELIEHUH YPAaBHEHHUU U HEPABEHCTB C JIBYMSI [IePEMEHHbIMU H UX
CUCTEM.

Ilpumenenue maTeMaTU4ECKUMX METOAOB /151 pellIeHust Co/iep/KaTe/IbHbIX 3a1a4 U3
pas-

JTWYHBIX 00JacTel HAyKU W NpakThku. MHTepripeTaums pesyibrara, yueT
peaslbHbIX OrpaHUYEHHH.

TPEEOBAHHUA K PE3YJIBTATAM OBYYEHHWA
B pe3yJibTaTe M3yUeHUs TeMbl, 0O0y4atoLIMeCs JI0JKHbl YMeTh:
* pellaTh pallMOHAIbHbIE, IOKa3aTeNbHbIe, Jorapudmuyeckue,
TPUTOHOMETPHUUYECKUE YPABHEHUS, CBOASILIIMECS K JIMHENHBIM U KBaJPaTHbIM, a
TaK»Ke aHaJOTMYHbIE HEPABEHCTBA U
CUCTEMBI;
* HCI10JIb30BaTh I'paUyECKUi MEeTOM pellieHus] YpaBHEeHUH U HEPABEHCTB;
* ¥300paxkaTh Ha KOOPAMHATHOMN MIIOCKOCTH PellieHHs YpaBHeHUH, HEpaBeHCTB U
CHUCTEM C
IBYMSI HEU3BECTHBLIMHU,
* COCTaBJISAITh U pELIATh YPABHEHMUS U HEPABEHCTBA, CBA3LIBAIOILME HEU3BECTHDIE
BCJIMYHHbI
B TEKCTOBBIX (B TOM UHCJE NPUKIAAHbIX ) 3a/1auax.
HUcnosb3oBaTh NpHOOpeTeHHBbIE 3HAHUSA U YMEHHS B PAKTHYECKOM
AeATeJIbHOCTH H
NOBCEIHCBHOH KU3HU:
* JUISl NOCTPOSHUS H UCCJIEAOBAHUS NPOCTEULIMX MATEMATHUYECKUX MOJIEJIeH.



TEMA 10. MHOI'OTPAHHUKH TEJIA U TIOBEPXHOCTH BPAILIEHUSA

Bepuutbl, pedpa, rpaHu MHOrOrpaHHUKA BbImykiible MHOrorpaHHHKH.
ITpusma. [psmas u naksioxHas npusma. [paBunbHas npusMma. [ lapannenenunesn.
Ky®0.

[upamuna. [IpaBunehas nupamusa. YcedeHHas nupaMmusa. Terpasnp.
Cummerpnu B KyOe, B napaiutesienunesie, B Ipu3Me 1 nmupamue.

Cedenus Ky6a, MPU3MbI U TUPAMHE DL

[peacrasieHne o IPaBUIIBHBIX MHOIOIPAHHUKAX (TETpasp, KyO, OKTas/Ip,
JOJEKa3Ap MMKOCAdP).

Hunubap u konye. YceueHHubid konyc. OcHoBaHMe, BbICOTA, GOKOBAS
MOBEPXHOCTb, 0OOpasyroulas, passeprka. OceBble ceHeHUs U CeUeHHs,
rnapajijie/IbHble OCHOBAHHUIO.

Hlap u ciepa, ux ceuenusi. Kacarensnas niockocts k chepe.

TPEBOBAHHUA K PE3YVJIBTATAM OFVYEHUS
B pe3ynbTaTe U3YUeHHUs TEMbI, 00YUaIOLLIMECs JOKHbBl YMETh:
* pacnosHaBaTh Ha YEPTEKAX U MOJIENIAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHUTH
TPEXMEPHbIE OOBEKTHI C UX OMUCAHUAMM, H300PaKEHUAMMU;
* aHAJIM3UPOBATH B IPOCTEHILUX ClyuasiX B3aUMHOE paclojiokeHe 0ObeKTOB B
MIPOCTPAHCTBE;
* U300paXaTh KPyrible Tena; BBINOMHATE YePTEkH 110 YCJOBUSIM 3a51ay;
* UCNOJIB30BATh NIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4 MIaHUMETPUYECKHE
(baKTbl U METOJIbI;
* IPOBOAUTDL TOKA3ATENbHEIE PACCYXKICHHS B XOAC PellieHus 3a1ay.
Hcnoab3oBaTh npuobpeTeHHbIe 3HAHUS W YMEHHS B NPAKTHYECKOI
AeATeIbHOCTH H
MOBCE/IHEBHOM KH3HHU:
* AJISL UCCIICAI0BAHUS (MOJIETUPOBAHMS ) HECTIOKHbBIX MPAKTUUECKMX CUTYaLUH Ha
OCHOBE
M3Y4EHHBIX (HOPMYIT U CBOMCTB uryp.

TEMA 11. UBMEPEHUS B 'TEOMETPUUN

OGbem u ero usmepenue. Murerpanshas Gopmysia obbema.

Dopmyiibl 00bema Kyba, NpsMOyroibHOro napajieenuneaa, NpU3Mbl, LHIUHIPA.
Dop-

MyIibl 00beMa NMupamuibl M koHyca. DopmyJibl 110111 NOBEPXHOCTEN LIUAHH A
U KOHyca.

@opmyJibl 0ObeMa 1apa U ruoLanm cdepsl.

[Tonobue ten. OTHOLLEHHS MJIOMaAeH NOBEPXHOCTEH 1 00BEMOB 100OHBIX Te .



T'PEBOBAHHA K PE3YJIBTATAM OFVYEHHA
B P€3YJIbTATE U3YUCHHS TEMbI, 00YYAIOILMECS 0. KHbl YMETh:
* PaCTmiO3HABaTh HA YePTekax U MOAETISIX TPOCTPAHCTBEHHbIE POPMbI; COOTHOCHUTD
TPeXMepHbIe OOBEKTBI C UX OMUCAHUSIMU, U300PaKEHHSIMU;
* AHAJIM3UPOBATH B MPOCTEHLIMX ClIydasiX B3aHMHOE PacroloKeHue 0ObEeKTOB B
[IPOCTPAHCTBE;
* U300paKaTh OCHOBHbIE MHOTOTPAHHUKM W KPYIJIbIE Tela; BhITOMHSTH YePTeKH
10 YCJIOBUSM 3a/1ay;
* peliaTh NJIAHUMETPUUCCKUE W POCTEHIIME CTEPEOMETPUYECKHE 3a/1a4 Ha
Haxo0X/ICHUE
FeOMETPUUCCKMX BEIUYMH (TLI0WaAeH, 00bEMOB);
* UCTOJIb30BATh [IPH PELICHUH CTEPEOMETPUHECKMX 3a1a4 MJIAaHUMETPUUYECKHUE
(aKThl U METOIbI;
* MPOU3BOIUTH AOKa3aTeIbHbIE PACCYKACHUS B XOI¢ PCUIEHMs 3a/1a4.
Hcenosb3oBaTh NpuobpeTeHHble 3HAHMS U yMEHUS B NPAKTHYECKOI
AEATeJIbHOCTH U
HOBCEIHEBHOM KU3HMU:
* BBIYMCTICHHS] 00BEMOB U MIOLLAASH MOBEPXHOCTEH [IPOCTPAHCTBEHHbIX TeJl MpPH
peLleHUH

HPAKTHYCCKUX 3a1a4, UCITOJIb3Ys [IpH H€O6XOIJ,I/]MOCTI/1 CIIpaBOYHHUKH H
BbIYHCJITUTECIILHBIC yCTpOf/'ICTBa.
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