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PaGouas nmporpamma pazpaboraHa Ha OCHOBE:
— MenepanbHOro rocyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHAApTa CPEIHEro 00IIero oOpa3oBaHUs
(ITpukaz Muno6puayku Poccun ot 17.05.2012 Ne 413 (pen. ot 11.12.2020) «O06 yTBepxxkaeHuu ¢e-
JIEPABHOTO TOCYIapCTBEHHOTO 00pa30BAaTENBHOTO CTAaHAAPTAa CPEIHETr0 OO0IIero o0pa3oBaHU»
(3apeructpupoBano B Muntocte Poccuu 07.06.2012 Ne 24480);
— [Ipukaza MunucrepcTBa Hayku M Bbiciiero oopazoBanusi Poccuiickoit @enepaunu Ne 885 u Mu-
HucTepcTBa npocsenienus Poccuiickoit @eneparu Ne 390 ot 5.08.2020r. (pen. ot 18.11.2020r.)
«O mnpakTUYeCKON NOAroTOBKE 0Oydaromuxcs» (3aperucrpupoBaHo B Muniocte Poccun
11.09.2020r. Ne 59778);
— Pexomennanuii, conepkauiye oOIIUe MOAXOJbl K peaau3aluu 00pa30BaTENbHBIX IMPOrpaMM
cpeaHero npogeccuoHaIbHOro 00pa3oBaHMs (OTAENIbHBIX UX YacTei) B popMe MpaKTUUECKOH moj-
TOTOBKH, YTBEp:KJI€HHbIX MuHHCcTepcTBOM NpocBenieHus: Poccuiickoit @enepaunu ot 14.04.2021r.
— IlpumepHoil mporpammel, pekoMeHA0BaHHOW dDenepanbHbIM T'OCYJapCTBEHHBIM aBTOHOMHBIM
yupexjenueM «®DenepanbHblii THCTUTYT pa3BuTHs oOpa3oBaHus» (PI'AY «D®UPO») nns peanusa-
IIUM OCHOBHOM npodeccuoHanbHoi oopazoBatenbHoil mporpammbl CITO Ha 6a3e ocHOBHOTro 0011e-
ro o0pa3oBaHus C MOTYyYEeHUEM CpeTHero odIiero oopazoanus (mpotokon Ne 3 ot 21 uromst 2015 .
Peructparnmonnsiit Homep perier3uu 377 ot 23 utons 2015 r. DI'AY «DUPO»);
— Meronnueckux pexoMeHJalui 1Mo pa3paboTKe U peaau3aluy aJanTHPOBAHHBIX 00pa3oBaTellb-
HbIX nporpamm CIIO, yrBepkaeHHbIX JlemapTaMeHTOM roCyJapCTBEHHOM MOTUTUKH B cepe mos-
rotoBku pabounx kaapos u JI1O Munobpuayku Poccuu ot 20.04.2015 roma Ne 06-830 BH.
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1. IOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMmma yueOHOM TUCHUIUIMHBI «MaTeMaTHKay MpeaHa3HauYeHa IS OCBOCHHUS
IpOrpaMMbl MOJITOTOBKH CHELIMATMCTOB CPEJHETO 3BEHA Ha 0a3e OCHOBHOIO o0uiero oOpa3zoBaHus
IPY TIOATOTOBKE CIIEIUATUCTOB TEXHUYECKOTO MPOMUIIS C MOIyYeHHEM CPEAHEro oomero oopaso-
BaHU U peanusyercs Ha 1 Kypce ouHOM popMbl 00yueHus.

Pabouas nmporpamma paspabortana Ha ocHoBe: TpeboBanuit ®I'OC cpennero obuiero oopazo-

BaHUs, MPEABSBISIEMBIX K CTPYKTYpE, CONCPKAHUIO U pe3ybTaTaM OCBOCHUS y4eOHOW JUCIIUTIIH-
Hbl «MaTtemaTrkay; PekoMeHaanuii mo opraHu3amuy MOJTyYeHHs CPETHETO 00IIero o0pa3oBaHus B
mpeJienax 0CBOeHUs 00pa3oBaTeNbHBIX MPOrpaMM CpeaHEero npohecCHOHaIbHOr0 00pa3oBaHus Ha
0a3e OCHOBHOI'0 001Iero 00pa3oBaHus ¢ y4eToM TpeOoBaHUi (enepatbHbIX TOCYIaPCTBEHHBIX 00-
pa3oBaTeNbHBIX CTAaHJAPTOB U IMOJIy4aeMOM CHEIHAlbHOCTH CPEeJHEro MpodeccuoHanbsHOro odpa-
30BaHus (MucbMo JlemapTaMeHnTa rocyJapcTBEHHON MOJUTHKH B cepe MOArOTOBKM padouux Kai-
poB u 110 Muno6puayku Poccuu ot 17.03.2015 Ne06-259).

Jlannast paboyasi mporpaMMa YYUTHIBAET BO3MOKHOCTH pealn3alii y4eOHOro Marepuaia u
CO3/aHMSI CIICIUATBHBIX YCIOBUU JII MHBAIUIOB U JIUIl C OTPAHMYCHHBIMA BO3MOYKHOCTSIMU 3710-
poBbs (nanee — OB3).

OOyuenne wuHBamuaoB u Jnull ¢ OB3 ocymecTBiasercs ¢ y4eToM OCOOEHHOCTEH
NCUXO(U3UUECKOTO Pa3BUTHUS, WHAMBHAYAIbHBIX BO3MOXHOCTEH U COCTOSHHUS 3I0POBbS TaKHX
oOyuaromuxcsi. B ¢unuane cozmarorcs crenuanbHble YCIOBUS Ui TOMYYEHHUS CPEIHEro
npoecCHOHaNBFHOTr0 00pa3oBaHus 00YYAIOIIMMUCS C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0OPOBBSI
(Hactp 10 crateu 79 denepanpHoro 3akoHa ot 29 nexadps 2012 r. N 273-d3 «O6 ob6pa3oBanuu B
Poccuiickoit deneparumy).

OO6pa3zoBatenbHBIN Tpotiece s nHBaMI0B 1 Jinil ¢ OB3 ocymiecTBisieTcss B € AMHOM MTOTOKE

CO CBEPCTHUKAMU, HE HMEIOIUMH TAKUX OTPaHUYEHUM.
Pabouas mporpamMma MoXeT ObITh peaanu3oBaHa C IPUMEHEHUEM AJIEKTPOHHOIO O0Yy4eHMs,

JUCTAHIITMOHHBIX O6p330BaT€J'H)HI)IX TEXHOJIOTHHA B NpeaAYCMOTPCHHBIX 3aKOHOAATCILCTBOM (bOp-
Max OOy4YEeHHMs WM MPU UX COYETaHWH, IPU MPOBEAECHUHN YUEOHBIX 3aHATUH, MPAKTUK, TEKYILErO
KOHTPOJISI YCTIEBAEMOCTH, IPOMEKYTOUHON aTTeCTalluy 00ydaroIuxcsl.

Conepxanue paboueit mporpammsl «MaTemaTHKay HAMpaBIeHO HAa JOCTHKEHHUE CIIECTYIOIINX

neJsei:
« o0ecneuenue chopMHUPOBAHHOCTH MPEACTABICHUN O COIMANBHBIX, KYIBTYPHBIX U UCTOpUYE-

CKHUX q)aKToan CTaHOBJICHUSA MaTCMAaTHUKU,

*  MBIIIJICHUA,
+ o0ecrnieyeHne cHOPMUPOBAHHOCTH YMEHHI NMPUMEHSATH MOJyYEHHbIE 3HAHUS MPHU pPEUIeHUU

Pa3IWYHBIX 3a1a4;

« of0ecrneueHne CcOOPMUPOBAHHOCTH TIPEJCTABICHUA O MaTeMaTHKe Kak dYacTh oOIe-

YeNIOBEUYEeCKONH KyIbTYphl, YHUBEPCAILHOM SI3bIKE HAYKH, TO3BOJISIONIEM OMHCHIBATH U H3Y-

YaTh peasbHbIE MPOLIECCH U SIBICHUSI.

B pabouyro mporpammy BKIIOYEHO COJEpKaHHe, HAMpaBIeHHOe Ha (OpMUPOBaHUE Y 00yUa-
IOIIMXCS KOMIIETEHINN, HEOOXOAUMBIX It KadecTBeHHoro ocsoeuus IITICC3 wa 6ase ocHOB-
HOT0 00111ero 00pa3oBaHus ¢ MOJy4YEHUEM CpPeHEro o0IIero oopa3oBaHusl; MPOrPaMMBbI MTOATO-
TOBKH KBATH(DHUITUPOBAHHBIX PA00OYHX, CITYKAIHX.

OO6mue 1eny u3ydeHus MaTeMaTUKU TPAAUIIMOHHO PEaM3yIOTCS B YEThIPEX HAIpPaBICHUSX:
1) obmiee mpeacTaBieHne 00 UACSIX U METOJJaX MaTEMATHKH;
2) MHTEJUIEKTYaJIbHOE Pa3BUTUE;
3) OBJIaACHUC HGO6XOI[I/IMI:IMI/I KOHKPCTHBIMU 3HAHUSMU U YMCHUAMU
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4) BOCIUTATEIIBHOE BO3JICHCTBHE.

Copepxanue y4eOHOI AUCHMILIUHBI pa3pabOTaHO B COOTBETCTBHUH C OCHOBHBIMH COJEp-

KaTCIbHbIMHU JIMHUAMU O6y‘-IeHI/I$I MAaTEMAaTUKCE:

anreOpanueckas JIMHUS, BKIIOYAIONAsi CUCTEMAaTU3aIMI0 CBEICHUH O 4YMCIaxX; U3y4eHue Ho-
BBIX U 0000IIEHNE paHee N3yYCHHBIX ONepalyii (BO3BEJCHNE B CTEIICHb, U3BJICUEHUE KOPHS,
Jorapu(pMUpPOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHTCHC W OOpaTHBIC K HHUM); U3y4ECHHUE
HOBBIX BUJIOB YHCJIOBBIX BBIPAXEHUH U (OPMYIJI; COBEPILIEHCTBOBAHUE MPAKTHUECKUX HaBBI-
KOB M BBIYMCIMTEIBHON KYJIbTYpbl, PACIIMPEHHE U COBEPIICHCTBOBAHUE alreOpandyeckoro
anmnapara, ChGOpMHUPOBAHHOIO B OCHOBHOM IIIKOJIE, U €r0 IPUMEHEHHE K PELICHUIO MaTeMaTH-
YECKUX M IIPUKIAHBIX 3a7a4;

TEOPETUKO-(PYHKIMOHATIbHAS JTMHUS, BKIIOYAIONIas CUCTEMAaTU3AIlUI0 U PACIIUpPEHUE CBEIe-
HUI O (YHKIHAX, COBEPUICHCTBOBAHNE TpapUUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH
UesIMH ¥ METOAaMHU MaTeMAaTHYECKOro aHajIu3a B 00beMe, O3BOJISIOIIEM HCCIIE0BATh JJIe-
MEHTapHbIe (PYHKIIMN U pemaTh MpPOCTeHIINe reoMeTpuIecKre, GU3nIeckue U Ipyrue mpu-
KJIQJHbIE 3aa4u;

JUHUS YPaBHEHHUH M HEPABEHCTB, OCHOBAHHAs HA IIOCTPOCHHUU M HUCCIEJOBAHMM MaTeMa-
TUYECKUX MOJEJCH, mepecekaroniascs ¢ aaredpanieckoil U TeopeTUKo-(yHKIIMOHATBHON JIH-
HUSIMH U BKJIIFOYAIOILAsl Pa3BUTHE U COBEPILEHCTBOBAHUE TEXHUKH ajredpandeckux mpeolpa-
30BaHUI Ui PEUICHUs ypaBHEHUH, HEPABEHCTB M CUCTEM; (DOPMHUpPOBAHHE CIOCOOHOCTH
CTPOUTH M UCCIEN0BATH IPOCTEHIINE MATEMATUYECKUE MOJECIN MPU PELICHUU NPUKIIAIHBIX
3a/1a4, 3aJ1a4 U3 CMEXHBIX U CIICHHAIBHBIX TUCHHUIIINH;

reoMeTpUYECKast JIMHUS, BKIIOYAIOIAsl HATJISIHBIE TTPECTABICHHUS O TIPOCTPAHCTBEHHBIX (PH-
rypax M U3y4e€HHE UX CBOMCTB, (HOPMUpPOBAHHE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaxe-
HUS, Pa3BUTHE CIIOCOOOB F€OMETPUUECKUX M3MEPEHUH, KOOPANHATHOTO U BEKTOPHOI'O METO-
JI0B I pELICHUS MaTEMaTUYECKUX U NIPUKIIAIHBIX 3a/1a4;

CTOXacTUYeCKasl TMHUS, OCHOBAaHHAs HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH, MpeicTaBIeHNi
0 BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOIIEr0 MUPA.

B Temarnueckom 1ane pabouell nmporpaMMbl yueOHBIM MaTepHuall npeacTaBieH B popMe ye-

peAyIOLIErocs: pa3BepThIBAHNS OCHOBHBIX COJIEPKATENIbHBIX JIMHUN (anre0panyeckoil, TEOpeTUKo-

(GyHKIIMOHAIBHOW, ypaBHEHUI U HEPABEHCTB, FTEOMETPUUECKOM, CTOXaCTUYECKOM).

VYuebHas nucnuriuHa «MaTemMaTukay SBISETCS YYEOHBIM MPEIMETOM 0053aTeIbHON Mpe/I-

MeTHOI obnactu «Martematuka u nHpopmatruka» @I'OC cpennero oduiero oopa3oBaHusl.

OcBocHHe COACPpIKaHUA y‘-IC6HOfI JUCHHUILIMHBL «MarteMaTuka» o0ecrnieynBaeT JOCTHIXKCHUC

00YYaIOUIMMUCS CICAYIOIINX Pe3yabmanos:
JUYHOCHHBIX:

- c(hOpPMHPOBAHHOCTh TIPE/ICTABICHUI O MaTeMaTHKE KaK YHHBEPCAJIbHOM SI3bIKE HAYKH,
CpeACTBE MOJCITMPOBAHMS SIBIICHHUI U TPOIIECCOB, HIIESX U METOJIaX MATEMATHKH;

- TIOHMMaHWE 3HAYMMOCTH MaTeMAaTHKHU I HAyYHO-TEXHHUYECKOTO Mporpecca, chopMHpo-
BaHHOCTh OTHOIICHWS K MaTeMaTHKe KaK K YacTH OOIICUYEeIOBEUECKOW KYIBTYpPHI 4epe3
3HaKOMCTBO C UCTOPHEN pa3BUTUS MAaTEMaTHKH, IBOJIIOIIMEH MaTeMaTHYECKUX HJIEH;

- pa3BUTHE JIOTMYECKOT'O MBIIUIEHHUs, MPOCTPAHCTBEHHOTO BOOOPaXEHHUS, allTOPUT-
MHYECKOH KYJIbTYpbl, KpUTHYHOCTH MBIIIJICHHUS HA YPOBHE, HEOOXOIUMOM Jisi OyayIien
npodeCcCHOHATBLHOMN eATeNbHOCTH, IS POIOJIKEHUST 00pa30BaHMs U caMOOOPa30BaHUs;

- OBJaJiecHHE MaTeMaTUYeCKUMHU 3HAHUSMU U YMEHUSIMHU, HEOOXOJUMBIMU B MMOBCEIHEBHOM
KU3HU, [Tl OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAYUHBIX AMCLUMIUIMH U TUCIUIUIUH MpO-
(dbeccHoHANBHOTO THWKJIA, IS TOJy4YeHHUss o0pa3oBaHUS B 00JIACTSX, HE TPeOyIOMUX
yTIyOJICHHON MaTeMaTHYeCKON MOATOTOBKH;

- TOTOBHOCTHh M CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA MPOTS-
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KEHUHW BCEH KM3HU; CO3HATEIIbHOE OTHOIICHHE K HETPEPHIBHOMY 00Pa30BaHUIO KaK YCIJIO-
BHIO YCIICIITHOM PO eCCHOHATbHON U OOIIIECTBEHHOM ACSITEIHHOCTH,

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPUYECKON M OTBETCTBEHHOU JESATENb-
HOCTH;

TOTOBHOCTh K KOJUIGKTUBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHKaMU B o00pa-
30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIEA0BATEIHCKOM, MPOSKTHON U JPYTUX
BUJIaX ACATCIBHOCTH;

OTHOIIIEHHUE K MPO(PECCHOHATILHON NeATEILHOCTH KaK BO3MOXXHOCTH y4YaCTHS B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOJIeM;

mem anpedmemnbtx:

YMEHHME CaMOCTOSTENIBHO ONPEAEIATh LENH AEATENIbHOCTH U COCTABIATh IUIAHbI J1EATENb-
HOCTH; CaMOCTOSTEIbHO OCYUIECTBIIATH, KOHTPOJIMPOBATbH U KOPPEKTUPOBATh JEATEIb-
HOCTb; UCIIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI AJIsl JOCTHXKEHUS MOCTABJICHHBIX LI€JEH U
peanu3aniy MIaHOB JESTEIbHOCTH; BRIOMPATh YCHEIIHBIE CTPATEIHH B PA3IMYHBIX CUTYya-
LUSIX;

yMEHHUE NPOAYKTUBHO OOLIATHCS U B3aMMO/IEHCTBOBATh B IIPOLIECCE COBMECTHOM AEATENb-
HOCTH, YUYUTBIBAaTh MO3ULUHU JIPYTUX YYACTHUKOB JEATEIbHOCTH, 3PPEKTUBHO pa3peliaTh
KOH(JIUKTHI;

BJIQ/ICHUE HAaBbIKAaMHU I03HABaTEJIbHOM, y4eOHO-MCCIEN0BAaTENIbCKOW U IMPOEKTHOM Jes-
TEJIBHOCTH, HABBIKAMH pa3peuieHus MpoOiieM; CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSI-
TEIbHOMY IOMCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX Me-
TOJI0B NIO3HAHMUS;

TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSITENIbHOW MH(OPMAI[MOHHO-TIO3HABATEILHON Jes-
TEJIbHOCTH, BKJIIOYasi yMEHHE OPUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX MH(OpMAIUH,
KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh MHPOPMALIUIO, MOTYYaEMYIO0 U3 PA3INYHbIX
HCTOYHUKOB;

BJIaJICHUE S3BIKOBBIMM CPEACTBAMM: YMEHUE SICHO, JIOTMYHO U TOYHO M3J1araTh CBOIO TOUKY
3peHus, UCIOIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIQ/ICHUE HAaBbIKAaMHU IO3HABATEJIbHOM peQIeKCMM KaK OCO3HAHMS COBEPIIAEMBIX Jeii-
CTBUH M MBICIIUTEIIBHBIX MPOIIECCOB, X PE3YJIBTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS
Y HE3HAHUS, HOBBIX [TO3HABATENbHBIX 33/1a4 U CPEJICTB AJISl UX TOCTHIKEHUS;
LEJICYCTPEMIIEHHOCTh B MOMCKAaX U MPUHATUH PELIEHUH, COOOPa3UTENbHOCTh U MHTYHLIUA,
Pa3BUTOCTH NMPOCTPAHCTBEHHBIX MPEACTABICHUHN; CIIOCOOHOCTh BOCIIPUHUMATh KPacoTy U
FapMOHUIO MUDA;

npeomemmuuix:

c(OpMUPOBAHHOCTh MPEICTABIEHUN O MaTeMaTHKe KaK YaCTH MHUPOBOM KyJIbTypbl U Me-
CT€ MaTeMaTUKH B COBPEMEHHOM LMBUIIM3AILMH, CIIOCO0AX OMHCAHUS SBJIEHUN PEaJTbHOTO
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

c(OpMUPOBAHHOCTh NMPEACTABIECHUI O MaTeMaTHYECKUX MOHATHUSX KaK BaXKHEHIIMX Ma-
TEMAaTUYECKUX MOJEIAX, II03BOJIAIOIINX ONMUCHIBATL U U3Y4aTh pa3HbIC MIPOLIECCHI U sABIIE-
HUs; IOHUMaHKUE BO3MOKHOCTU aKCHOMAaTHYECKOTO IIOCTPOCHUSI MaTEMAaTUYECKUX TEOPUH;
BIIQJICHUE METOJAMM JI0KA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JJOKA3aTEIIbHbBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BJIQJICHUE CTAHJIAPTHBIMU ITPUEMAMU PELICHUs PALMOHAIBHBIX U UPPALMOHAIBHBIX, ITOKa-
3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB, UX CHCTEM; HC-
MI0JIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM, B TOM YHCIIE JJISl IOMCKA ITYTH pelle-
HUS U WJUTFOCTPALIMM PELICHUs] YPAaBHEHUN U HEPABEHCTB;

c(hOpMHUPOBAHHOCTh MPECTABICHNUN 00 OCHOBHBIX MOHATHUAX MaTEeMaTUYECKOTO aHan3a U
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UX CBOMCTBAx, BJIaJl€HHME YMEHHEM XapaKTepH30BaTh MOBEIEHUE (YHKIMH, UCIOIb30Ba-
HY€E MOJYYCHHBIX 3HAHUM JUIs ONTMCAHMS U aHAJIM3a PEaJIbHBIX 3aBUCUMOCTEN;

- BJaJIcHHE OCHOBHBIMHU MOHATUSMH O IUIOCKUX U IMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PU-
rypax, UX OCHOBHBIX CBOMCTBax; c()OPMHUPOBAHHOCTb YMEHHSI PAaclo3HaBaTh T€OMETpHYE-
cKkue (Urypsl Ha uYepTexax, MOAEISIX U B PEATbHOM MHpPE; NMPUMEHEHHE H3yYCHHBIX
CBOWCTB reOMeTpHUECKUX GUryp U (GOopMyI A PeUIeHHsI TeOMETPUYECKHX 3a]a4 U 3a1a4
C IIPaKTUYECKUM COJEPIKAHUEM;

- c(OpMHPOBAHHOCTb IIPEJCTABICHUN O MPOLECCAX U SIBJICHUSIX, UMEIOLINX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHPE, OCHOBHBIX IOHATHAX
JJIEMEHTApHOW TEOpUU BEPOSATHOCTEH; YMEHMM HAaxXOIUTh U OLICHUBATH BEPOSTHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEHINX MPAKTHYECKUX CUTYallUsX U OCHOBHBIE XapaKTepH-
CTUKHU CIIy4alHBIX BEJIUYMH;

- BIJIQJICHUE HABBIKAMH MCIIOJIB30BAaHUS N'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPU PELICHUH
3a/1a4.

Peanuzanus y4eOHOW QUCLUIUIMHBI MIPEIyCMATpUBACT MPOBEJACHHUE NPAKTUYECKUX PabdoT B

dopme pakTUYECKON MOATOTOBKE 00YJAIOUXCS'

[TpakTryeckas MOAroTOBKA NP pPealu3aluu yueOHo OUCYUnIutbl OPTraHu3yeTcs yTeM Ipo-
BE/ICHUS MPAKTHUUECKUX 3aHATUH, IPAKTUKYMOB M MHBIX aHAJIOTMYHBIX BUOB Y4eOHOH JesTeIbHO-
CTH, IPEIyCMaTPUBAIOIIMX ydyacTUe OOy4YarOIIUXCS B BBIIIOJIHEHUHU OTEIbHBIX 3JIEMEHTOB padoT,
CBSI3aHHBIX ¢ Oynymieil mpoecCHOHaTBFHON EATENIbHOCTRIO, a TaK)Ke JEMOHCTPALMIO TpaKTH4e-
CKMX HaBBIKOB, BBITIOJHEHUE, MOJCIMPOBAHNE OO0YYArOIIMMUCS ONPEACICHHBIX BHIIOB padoT s
pelIeHus] MPAaKTUYEeCKUX 3a/a4, CBS3aHHBIX C Oyaymield mnpodecCHOHaNbHON AeATEIbHOCTHIO B
YCIOBUSAX, MTPUOIMKEHHBIX K PEATbHBIM ITPOU3BOICTBEHHBIM'

[Tpu peanuszauuu conaepxanus o0e00pa3zoBaTeIbHON yueOHOH AUCHUIUTMHBI «MaTeMaTuKa»
MaKkcUMajbHas yueOHast Harpy3ka oOydaromuxcs coctapiser — 351 yac. M3 Hux aynutopHas (005-
3aTenpHas) HAarpy3Ka o0yJaromuxcs, BKI0Yasi MpakTHUYeCcKue 3aHsATus — 234 yaca; BHeayAUTOPHAs
camocrosTeNnbHas padoTa obyqaromuxcs — 117 yacos.

JanHas AUCIUIUIMHA U3y4aeTcs ABa cemecTtpa. MToroBoit oopMoit KOHTPOJIS SIBISIETCS 9K3a-
MEH.



2. TemaTu4eckuii NJ1aH y4eOHOM U CHUNIMHbBI

Makc. KonnyecTBo aynuToOpHBIX
Harpyska 4acoB
HaunmenoBanue paszenoB u TeM o0yy., BCEro | B TOM YHCIIC Cawm.
Hac MpaKTHYECKast pabora
MOJITOTOBKA o0yu.,

qac
Beenenne 3 2 2 1
Paszgea 1. PazBurue mOHATHS 0 YHUCJIE 18 12 2 6
Pa3nen 2. KopHu, creneHu u jora-
pudmbI 39 26 4 13
Paznen 3. OcHOBBI TPUTOHOMETPHHU 48 32 2 16
3.1 OCcHOBHbIE NOHATHUS TPUTOHOMETPUU 9 6 2 3
3.2 [Ipeobpa3oBaHust TPUTOHOMETPUYE-
CKHX BBIPOKCHUM 21 14 7
3.3 TpuroHomMeTpUuyeCKHE YpaBHEHHs U 6
HEpaBEHCTBA 18 12
Pasznen 4. ®yHkumnu, UX CBOMCTBA U
rpaduxu 36 24 2 12
4.1 OGnacTh onpeaeneHus, MHOKECTBO
3HAYCHHUH U rpaduKH dJIEMEHTAPHBIX 15 10 5
(GyHKIMHA.
4.2 CrencHHbIC, IIOKa3aTelIbHas, JIOra-
pudmMuyeckas, TPUTOHOMETPUYECKHE 21 14 2 7
byHKIMHA
Paznen 5. KomoOunaropuka. Craru-
CTHKA U TEOPUs BEPOATHOCTEH 24 16 4 8
5.1 DnemMeHThl KOMOMHATOPHKHU 9 6 2 3
5.2 Dy1eMeHTBI TEOpUU BEPOSATHOCTEN 6 4 2
5.3 DnemMeHTbl MaTeMaTHYecKOW CcTaTH-
CTUKH 9 6 2 3
Pa3nen 6. YpaBHeHHsI M HEpaBeHCTBA 33 22 2 11
6.1 YpaBHEHUS U CHCTEMbI YpaBHEHHM 21 14 2 17
6.2 HepaBeHcTBa 12 8 4
Pazgen 7. Hayana mMareMaTH4YecKOro
aHaJmn3a 60 40 4 20
7.1 TlocnenoBaTenbHOCTH 6 4 2
7.2 llpomsBognas Qynkuuu. IIpumene- 10
HUE MPOU3BOIHOM. 30 20 2
7.3 VIHTerpan u ero NpuMeHeHHe 24 16 2 8
Pazgen 8. IlpsiMble M IUIOCKOCTH B
NPOCTPAHCTBE 30 20 10
Pa3nen 9. MHOrorpaHHMKM M KpYIJible
TeJIa 39 26 4 13
9.1 MHoOTrOrpaHHUKU 15 10 5




9.2 Tena v MOBEPXHOCTH BpaICHUS 12 8 2 4
9.3 N3mepeHus B reOMETpUH 12 8 2 4
Paznen 10. KoopanHaThl U BeKTOPBI 21 14 7
Hroro 351 234 26 117

3. Conep:kanne y4eOHON JUCHUIINHBI

BBenenue
Marematuka B HayKe, TE€XHHKE, HKOHOMHUKE, HH(QOPMAIIMOHHBIX TEXHOJOTHSX M IpaK-
TUYECKOU JieaTebHOCTH. [lenu u 3amaun n3ydeHus MmareMaTuku npu ocBoeHuu npodeccuii CI10 u
cneuuanpHocTeil CI1O. IIpakTHYeckasi MOAT0OTOBKA.( 2 4aca)
CamocrositesibHas padora Nel(14)
CooOmienne mo Teme: «MareMaTuka B HayKe, TEXHHUKE, SJKOHOMHKE, HH()OPMAIIMOHHBIX TEX-
HOJIOTHSIX U MPAKTHYECKOU JIEATETbHOCTH
Pazgea 1. Pa3puTre moHATHSA 0 YUCTIE
[lenble u panuoHanbHble uucia. JlelicTBUTenbHblE uucaa. [lpubausicennvie 6bluUCIEHUS.
Komnnexcnuvie uucna.
IIpakTuyeckoe 3ansaTue Ne 1
OxkpyrieHue U CpaBHEHHE JEHCTBUTENBHBIX uucen. [IpuOnrkeHHble BBIYMCICHUS C TIOMO-
e MK.
IIpakTnyeckoe 3ansaTHe Ne 2
Pemenue npukinagueix 3a1a4y Ha npotieHTHl. [IpakTnyeckas noaroroska.(2 yaca)
CamocrosiTesibHasa padora Ne2(24)
OrnopHbIi KOHCTIEKT 10 TeMe: «Llepie u parmoHaIbHbIC YUCTAY.
CamocrositesbHas padora Ne3 (24)
JlomanrHsst KOHTpoJibHas paboTa o Teme: «[IpubnmkEéHHbIe BEIUKCICHHS ¢ TOMOIIBI0 MK,
CamocrositesibHas padora Ned (24)
CooOmienus no teme; «KomruiekcHble unciaa. @opMbl 3alTMCH KOMITJIEKCHBIX YHCET.

Pa3nen 2. KopHu, crenenu u sorapugmsl
Kopnu n crenenn. KopHu HaTypalbHOW CTENIEHU U3 YMCia U UX CBOMCTBA. CTENEHU ¢ palMo-
HaJIbHBIMU TIOKa3aTeNsIMU, UX cBoiicTBa. CTeneHu c JeHCTBUTENbHBIMU TOKa3aTesiMu. Ceoticmea
cmenenu ¢ 0eticmeumenbHbiM NOKA3amesem.
Jlorapugm. Jlorapudm uucna. OcHOBHOeE Jorapudmuyeckoe TOXKIECTBO. JlecATHUHBIE U
HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexoq kK HOBOMY OCHOBaHHUIO.
[IpeoOpa3oBanue anreOpanyeckux BbIpakeHHd. I[IpeoOpazoBaHMe palMOHAIBHBIX, Up-
palMOHATIBHBIX CTENIEHHBIX, TOKA3aTeIbHBIX U JIOTapU(PMUUYECKHUX BBIPAKEHUH.
IIpakTHyeckoe 3ansaTHe Ne 3
Brruncnenne kKopHel ¢ HaTypaidbHBIM TOKazaTeneM. l[IpeoOpa3oBaHue HpparmoOHAIBHBIX
BBIPAXKEHUI.
IIpakTnueckoe 3ansitue Ne 4
Boruncnenue creneHeil ¢ paunMoOHaNBHBIM TOKaszareneM. [IpeoOpa3oBaHue CTENEHHBIX
BoIpaxkeHU. [IpakTnyeckas mnoaAroropka.(2 yaca)
IIpakTnueckoe 3ansaTHe Ne 5
Brraucnenue norapugmos yncna. [lpakTuyeckas moAroToBka.(2 yaca)
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IIpakTnueckoe 3ansitue Ne 6
[IpeoOpazoBanus TorapuPMUIECKUX BBIPAKCHUM
CamocrosiTesibHas padora NeS5(24)
OnopHbIif KOHCIIEKT 110 TeMe: «KopHu U cTerneHn».
CamocrosiTesibHas padora Ne6(24)
JlomamHsisi KOHTpOJNibHAsi pabora mo Teme: «BbIUMCICHHE CTENeHeW C HaTypalbHBIM
MIOKa3aTeIeM.

CamocrositesbHast padora Ne7 (24)
OnopHblil KOHCHEKT 10 Teme: «O0001IeHNne MOHATHS O T0Ka3aTelle CTEHEHU. ».
CamocrositesibHasa padora Ne§(14)
Coobmmenus o teme: « BosuukHoBeHue gorapudmos. [Ipumepsr.»
CamocrosiTesibHasa padora Ne9(24)
Coobmenus o teme: «[IpuMeHeHne NECATHYHBIX W HATypallbHBIX Jiorapudmos. [Tpumepsr.»
CamocrositesnbHas padora Nel0(24)
JlomaluHss KOHTposIbHAsA paboTa 1o TeMe: Boruncienue norapuMoB yucaa.
CamocrositesbHast padora Nell1(2yv)
JlomaiHss KOHTpoJibHast paboTa 1o teme:» IIpeoOGpazoBanus siorapuMUUECKUX BbIpake-
HU.
Pa3nes 3 OcHOBBI TPUTOHOMETPHH
Tema 3.1 OcHOBHbIE IOHATHSI TPUTOHOMETPHH
Panuannas mepa yrna. BpamarensHoe nBukeHue. CUHYC, KOCUHYC, TAHT€HC M KOTaHI'€HC
qucia.
IIpakTnyeckoe 3ansaTue Ne 7
W3mepeHue yrioB BpallleHUs B Ipajycax U pajuaHax. 3HAYCHHUs CUHYCa, KOCUHYCa, TAHTeHCa
¥ KoTaHreHca uucna. Ilpakruyeckasi moAroToBka.(2 4aca)
CamocrositesibHas padora Ne 12 (14)
OnopHbIif KoHCNIEKT 10 TeMe: «CHUHYC, KOCUHYC, TAHT€HC U KOTAaHT'€HC YHCIIay
CamocrosiTtesibHas padora Nel3(2u)
CooOuienus no teme: «BO3HUKHOBEHNE TPUTOHOMETPUIY.

Pa3nea 3.2 IIpeodpa3oBanns NpoCTEHIINX TPUTOHOMETPHYCCKHUX
BBIPAKEHH I
OcHoBHbBIE TpUTOHOMETpUYECKHE ToxaecTBA DopMyibl npuBeneHUs. POpMyIIbl CIOKEHUS.
®opmyiel yaBoeHust @opmyavt nonosunnozo yaia. [lpeodpazoBaHue CyMMbl TPUTOHOMETPUYECKHX
GyHKIMI B IPOU3BECHUE U TPOU3BEACHUS B CYMMY. BoipasiceHue mpucoHomempuieckux QyHkyut
yepe3 Man2eHc NOJOBUHHO20 Ap2yMeHma.
IIpakTHyeckoe 3anaTHE Ne 8
[Ipeobpa3zoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH C IOMOILBIO (POPMYIT IPUBEICHHUS.
IIpakTnyeckoe 3ansaTue Ne 9
[TpeoOpa3oBaHusl TPUTOHOMETPHUECKUX BBIPAKEHHUH € MOMOIIBIO (OPMYIT CIOXKEHUS, YIIBO-
eHusl.
IIpakTyeckoe 3ansaTue Ne 10
[TpeoOpa3zoBanms MPOCTEHIITMX TPUTOHOMETPHUIECKUX BBIPAKEHUN
CamocrositesbHast padora Nel4(2y4)
JlomaluHss KOHTposbHas paboTta mo Teme: «OCHOBHBIE TPUTOHOMETPUUYECKHE TOXIECTBA,
(opMyIbI IPUBEIECHUS»

CamocrositesbHast padora Nel5(3y4)
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JlomamHsst KOHTpoJibHast pabotra mo Teme: «lIpeoOpa3oBaHus TPUTOHOMETPUUECKUX
BBIPAXKEHUI»
CamocrosiTesbHas padora Nel6(2u)
OnopHBIi KOHCTIEKT 110 TeMe: «OOpaTHBIE TPUTOHOMETPUIECKHE (DYHKITHI.

Pa3nea 3.3 Tpuronomerpuyeckne ypaBHeHUsl H HEPaBEeHCTBA

[IpocTeimme TPUroHOMETPUYECKUE ypaBHEHUs. [Ipocmetiuiue mpueonomempuiecKue Hepa-
eeHcmaa.

OOpatHble TpUroHOMeTpUYecKHe (QPYHKIHUU. APKCUHYC, apKKOCHHYC, apKTaHI'€HC.

IMpakTnyeckoe 3ansitue Ne 11

Pewenne npocTemmx TPUrOHOMETPUIECKUX YPABHEHUH.

IIpakTnueckoe 3ansaTne Nel2
Pemenne npocTenmmx TpPUrOHOMETPUIECKUX HEPABEHCTB.
CamocrosiTtesbHas padora Nel7(2y)

JlomainHss KOHTposbHas paboTta mo Teme: «PerieHue MpocTedInMX TPUrOHOMETPHUUECKUX

YpaBHEHUI
CamocrositesbHast padora Nel8(2yv)
JlomaluHss KOHTpoJIbHas paboTa 1o Teme: «PereHue npocTeiiuX TPUroHOMETPUUECKUX He-
PaBEHCTB»
CamocrosiTtesbHas padora Ne19(2y)
JlomaniHss KoHTpoJibHasA padoTa 1o Teme: «TpuronomeTpus»
Pa3znen 4 ®ynkunu, ux cBoiicTBa U rpagukm.
Tema 4.1 O0acTh onpeneseHusi, MHOKECTBO 3HAYeHHI U rpa(p Ky 3J1eMeHTapHbIX
byHKumi.

Oynkiuu. O61acTh ONpeeseHUus] U MHOXKECTBO 3HAueHM; rpaduK (YHKIUH, TOCTPOCHHE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa (yHKIIMM. MOHOTOHHOCTb, YE€THOCTb, HEUETHOCTb, OTIPAaHUYEHHOCTb, MEPUO-
JUYHOCTB. [IpoMexxyTku Bo3pacTaHusl U yObIBaHUS, HauOOJbIIEe U HAMMEHbIIIEe 3HAUE€HUs, TOUKU
skcTpemyMa. ['paduueckas narepnperanus. [Ipumepsl pyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peallb-
HBIX Tpoleccax U sABICHUSIX. Apudmernueckue onepanuu Hajx GyHkuusMu. CrnoxkHas QyHKUIUS
(xommno3unus). [lousmue o nenpepvieHocmu OyHKYUU.

Obpammuvie ¢pynkyuu. OONaCTh onpeAenaeHnus U o01acTh 3HaYeHUH oOpaTHOM QyHKIMH. ['pa-
¢uK o6paTHON YHKIUH.

IIpakTnueckoe 3ansaTne Nel3
Haxoxnenne 3HaueHMss (YHKUMH 1O 33JaHHOMY 3HAUEHHUIO apryMeHTa, o0jacTu
ornpezeneHus U 001acTu 3HaueHus pyHKIUN
IIpakTuyeckoe 3ansitue Nel4
[Toctpoenue rpadgukoB Gyakmuu. OnpeneneHne OCHOBHBIX CBOMCTB YHUCIOBBIX ()YHKITUH .
CamocrositesbHast padora Ne20(2y4)

Omnopsblil kKoHCHEeKT Mo TeMe: «DyHkiuu. O0NacTh OomnpeAesaeHrus 1 MHOXKECTBO 3HAUECHUH;
rpaduk ¢pyHkuuu. CBolcTBa PYHKIIUIY.

CamocrositesnbHas padora Ne21(3u)

JlomaiHsis KOHTposibHas pabota no teme: «Haxoxxnenue 3HaueHUs: QyHKIMU 110 3alaHHOMY
3HAUYCHUIO apTyMEHTa, 00JIaCTH ONPEACIICHHs K 00JIaCTH 3HAYCHUS () YHKIIUN

Pasznen 4.2 CreneHHble, MOKa3aTeJbHbIE, JJOrapu(pMuyecKkre U TPUTOHOMETPUYECKHE
¢pynxkunu. OOparHble TPUTOHOMETPUYECKHE (PYHKIMH.

Onpenenennst GyHKIUN, UX CBOMCTBA U TpadUKH.
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[IpeoOpazoBanms rpadukos. [TapamienbHbIN TEPEHOC, CAMMETPHS OTHOCHTEIIBHO OCeH KOOp-
JUHAT U CUMMETPHsI OTHOCHUTEIBHO Hadajla KOOPAMHAT, CUMMETPHUS OTHOCUTEIBHO IPSIMOHU Y = X,
pacTsKEHUE U CKAaTUE BIOJIb OCEH KOOPAMHAT.

IIpakTnueckoe 3ansaTue NelS

[TocTpoenne rpaKoB CTENEHHBIX (QYHKIUH, yTeHHnE CBOKCTB. [IpakTH4Yeckas MOAroToBKA.
(2 vaca)

IMpakTnyeckoe 3ansiTue Ne 16

[Toctpoenue rpaguKkoB oka3aTeabHbIX (YHKIHMH, YTEHHE CBOMCTB.

IMpakTnyeckoe 3ansitue Ne 17
[TocTpoenue rpadgukoB gorapupmMuuecKux GyHKIUNA, YTEHHE CBOWCTB.
IIpakTnyeckoe 3ansaTue Ne 18
[TocTpoenue rpa kOB TPUTOHOMETPUUYECKUX (PYHKIINH, YTCHUE CBOMCTB.
CamocrositesibHas padora Ne22(1y)

JomamHsss KoHTponbHast pabota mo teme: «lloctpoenue rpadukoB CTENEHHBIX (YHKIWH,
YTEHHUE CBOMCTB.»

CamocrositesbHast padora Ne23(2y4)

JlomaiHss KOHTposbHas pabora mo teme: «lloctpoenue rpagukoB moka3aTeabHbIX (DYHK-
LIMH, YTEHUE CBOMCTB.»

CamocrosiTtesibHas padora Ne24(2y)

JomamnHss koHTponibHas pabora mo Teme: «lloctpoenne rpadukoB JorapupMHUUECKUX
(GyHKIMI, YTEHHE CBOMCTB

CamocrosiTtesibHas padora Ne25(2y)

JlomaiHss KoHTposibHas pabora mo Teme: «IloctpoeHue rpadukoB TPUrOHOMETPHUUECKUX

(byHKLUH, YTEHHE CBOMCTB.)»

Pazges S KomOuHaTOpHKa, CTATHCTHKA U TEOPHUS BEPOSITHOCTEH
Paznen 5.1 KomOnHaTopuka.

OcCHOBHBIE TIOHSITUS KOMOMHATOPUKM. 3ajJayd Ha TOJCYET YHUCiIa pa3MelIeHU#, mepecrta-
HOBOK, coueTanuii. Pemenne 3ana4y Ha nepedop BapuantoB. @opmyna ounoma Herotona. CBoiicTBa
OuHOMUHANBHBIX KO3 dunnenToB. TpeyronbHuk [lackans.

IIpakTnyeckoe 3ansaTue Nel9
Pemenue 3anau no komOunatopuke. IIpakTnyeckasi moaroroBka.» (24aca)
CamocrositesbHas padora Ne26(24)

OnopHblil KOHCTIEKT 10 Teme: «OCHOBHBIE MOHATHA KoMOMHaTOpuKu. TpeyroiapHuk Ilacka-

TS,
CamocrosteabHast padora Ne27(14)
JlomanrHsst KOHTpoJibHAsA paboTa 1o Teme: «Perienre KOMOMHATOPHBIX 3a4a4.

Paspnen 5.2 DneMeHTHI TEOPUHU BEPOSAITHOCTEH

CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHE U YMHOKEHUE BeposiTHOCTeH. [lonsamue o He3a-
sucumocmu codvimuii. /[uckpemnas cay4ainas 6elutuHa, 3aKoH ee pacnpeoeierus. ducnosvie xa-
pakmepucmuku OUCKpemHou Cay4aunol geaudunsl. Ilonamue o 3akoHe 60IbWUX YUCel.

IIpakTyeckoe 3ansaTue Ne 20
Brrumncienre BepossTHOCTENH COOBITHH.
CamocrositeqibHast padora Ne 28 (14)
OnopHBIiA KOHCTIEKT 10 TeMe «Bubl coObrTuii. Onepanuu HaJl COOBITHSIMIE.

CamocrositesbHast padora Ne29(1y4)
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JlomamnrHsisi KOHTpoOJIbHAsE paboTa 1o Teme: «PemeHne mpukiIagHbIX 3a7ad Ha BBIUMCICHUE
BEPOSITHOCTH COOBITHA.
Pazgen 5.3 Di1eMeHTBI MaTeMAaTHYECKOH CTATHCTHKH
[TpencraBieHne NaHHBIX (TAOIUIBI, TUATPAMMBIL, TPAPUKH), 2eHEPAIbHASL COBOKYNHOCHb, Bbl-
bopka, cpednee apupmemuuecxkoe, meouana. llonamue o 3a0auax mamemamuyecKolu cmamucmu-
Ku. Pewenue npakmuueckux 3a0au ¢ npumeHnenuem 6eposimHoOCHHbLIX Memooo08.

IMpakTnyeckoe 3ansitue Ne 21
Pemenne npakTuyeckux 3aiad Ha 0OpaOOTKY YMCIIOBBIX AHHBIX, BRIYUCICHUE UX XapaKTe-
PHUCTUK
IIpakTnueckoe 3ansaTue Ne 22
[IpencraBieHre CcTaTUCTUYECKUX JAHHBIX B BUJAE TaOuul, Auarpamm, rpadukos. [lpakruye-
CKasf MoAroToBKa.(2 yaca)

CamocrositesbHast padora Ne30(24)
OnopHblii KOHCIIEKT N0 TeMe: «Bubl ciiydailHbIX BETUUUHY.

CamocrositesnbHas padora Ne31(1u)
[Ipe3enTtanus o Teme: «3a1auyu MaTEMaTUUECKONU CTATUCTUKI.

AJITEBPA
Paznen 6 YpaBHeHHs 1 HepaBeHCTBA
Pa3nen 6.1 YpaBHeHust U cucTeMbl YPaBHEHHUId
YpaBHEHHSI M CHUCTEMBI ypaBHEHUM. PalyoHanbHblE, MppallMOHAIbHbBIE, MMOKA3aTEIbHbIE U
TPUTOHOMETPUUYECKUE YPABHEHUS U CHUCTEMBbI. PaBHOCHIBHOCTH ypaBHEHMiI, HEPABEHCTB, CUCTEM.
OcCHOBHBIE MPHUEMBI MX pPELIeHUs (Pa3oKEHHE Ha MHOXKUTENH, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, rpaduyeckuii Meton). M300paxkeHne Ha KOOPIAMHATHOW MJIOCKOCTH MHOXKECTBA pe-
[IEHUH ypaBHEHUH C IByMSl IEPEMEHHBIMH U UX CHCTEM.
IIpakTnueckoe 3ansaTne Ne23
Pemenune ypaBHeHull aHanUTHYECKUM, rpaduueckuM metogamu. MHTepnperanus pe3ynbrara
IIpakTH4yeckast NOAroToBKA.(2 4aca)
IIpakTnyeckoe 3ansaTue Ne24
Pemenne panmoHanbHbIX, UPPALIMOHAIBHBIX YPAaBHEHUI U UX CUCTEM.
IIpakTnyeckoe 3ansaTue Ne25
Pemenne nokazarenbHbIX, JOTapU(PMUUECKUX YPAaBHEHUHN U UX CHCTEM.
IIpakTHyeckoe 3anaTHE Ne26
Pemenne TpUroHOMETPUYECKUX YPABHEHUM U UX CUCTEM.
CamocrositeabHass padora Ne32 (1v)
OnopHBIi KOHCIIEKT IO TeME: «Y paBHEHUS!, CHCTEMbI YPaBHEHUI»
CamocrositesbHas padora Ne33 (2u)
JlomaiHss KOHTpoNibHast paboTa mo Teme: «PerieHne panuoHalIbHBIX UM UPPalMOHAIBHBIX
YPaBHEHUH, U UX CUCTEM»
CamocrositeqbHasi padora Ne34 (24)
JlomalHss KOHTposibHas pabdora mo Teme: «PemieHue nokasaTenbHbIX, JIOrapu(pMUUECKUX
YPaBHEHUH U UX CUCTEM»

CamocrositesbHast padora Ne35(2y4)
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JlomaniHsAs KOHTPOJbHAs paboTa 1o Teme: «PemeHne TpUroHOMETPHYECKUX YPaBHEHUH U UX
CHCTEM»

Paznen 6.2 HepaBeHcTBa

PaBHOCHIBHOCTH HCPAaBCHCTB. OCHOBHBIE IMPUEMBI UX PCIICHUA (pa3JIO)KCHI/I€ Ha MHOXKHUTCIINU,
BBEJICHUE HOBBIX HEM3BECTHBIX, MIOJICTAHOBKA, IPaUUECKUN METO).

PaLII/IOHaJIbHBIe, HppalluOHAJIbHBIC, ITOKA3aTCIIbHBIC HCPABCHCTBA. OcHOBHBIE IMPUEMBI UX PC-
meHus. Mcnonp30BaHue CBOWCTB U rpadMKOB QYHKIMN MPH PEIICHUH HEpaBEHCTB. MeTos nHTep-
BaJIOB. M300pakeHne Ha KOOPAWHATHOW IUIOCKOCTH MHOYKECTBA PEIICHUI HEPAaBEHCTB C ABYMSI IIe-
PEMEHHBIMU M UX CHCTEM.

IIpakTnyeckoe 3ansaTue Ne 27
Peenne HepaBEHCTB M UX CHCTEM PA3JIMYHBIMUA METOAMHU.
IIpakTnyeckoe 3ansaTue Ne 28
Pemenne pannoHaNbHBIX, WPPANMOHAIBHBIX, ITOKA3aTENbHBIX, JOTapU(PMUUECKUX Hepa-
BEHCTB, UX CUCTEM.
CamocrositesbHast padora Ne36 (24)
OnopHblil KoHCHEKT 1o Teme: «HepaBeHcTBa»
CamocrositesbHast padora Ne37(14)
JlomamHss KOHTpOJbHasE pabora 1mo teme: «PelleHne paluoHAIbHBIX W HPpPaLMOHAIBbHBIX
HEPABEHCTB, M UX CUCTEM»
CamocrositesbHas padora Ne38(1u)
JlomamHss KOHTpoJbHas paboTa mo Teme: «PelleHne mokasaTeabHbIX U JIOrapU(PMUUYECKUX
HEPABEHCTB U UX CUCTEM.

Pa3znen 7 Hauana MmareMaTuuecKoro aHajamn3a
Tema 7.1 IlociienoBaTeILHOCTH
ITocnenoBarenprHocTH. COCOOBI 3aaHUg M CBOMCTBA YHCIOBLIX ITOCIEI0BATEILHOCTEH. [10-
Hamue o npedene nocieoosamenvrHocmu. Cyuwecmeosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nocinedogamenvrocmu. CyMMHpPOBaHHUE TIOCIIEIOBAaTEIbHOCTEH. beckoHeuHo yObIBaroiias reoMeT-
pHYecKas Mporpeccus U €e Cymma.

IIpakT4eckoe 3ansaTue Ne 29
Boruncnenue 4ieHoB 4MCI0BOM MTOCIIE0BATEIBLHOCTH U €€ IIpeena.
CamocrosiTesibHas padora Ne 39 (24)
JlomaiHsist KOHTposbHas pabora o treme «llpenen pyHkuum»

Pa3nen 7.2 IlpousBoanas pynkuuu. [IpumMeHenne npou3BoaHOM

[TpousBognas. IloHATne O MPOU3BOAHON (QYHKIMHM, €€ TeOMETpUYECKUH U (PU3NYeCcKuil
CMBICI. YpaBHEHHE KacaTelbHOU K rpaduky ¢pyHKuuu. [Ipon3BoHbIe CyMMBI, pa3HOCTH, POU3BE-
neHus, yactHele. [Ipon3BoiHBIE OCHOBHBIX 3lIeMEeHTapHbIX (pyHKIMHA. [IpiMeHeHre nponu3BoIHON K
UCCIIEIOBAaHUIO (DYHKIIUH U IOCTPOCHUIO TPaPUKOB. [IpoussooHvle 06pammuol GyHKYuU U KOMRO3U-
yuu @yukyuu. ITpuMepbl UCNIOIB30BAHUS MPOU3BOJHOMN TSl HAXO0XKJICHHUS HAMITYYIIEro pelieHus B
NPUKIAJHBIX 3a7adaxX. Bropas mpousBoaHas, ee TeoMeTpruecKuil 1 ¢pusndeckuit cmpici. Haxox-
JIEHWEe CKOPOCTH JIJIs TIpoliecca, 3alaHHoro (popmyIioi u rpaduxom.

IMpakTnyeckoe 3ansaTue Ne 30
Haxoxnenue npousBogHoN GyHKIIMYU 10 (OpMyJiaM U IIpaBUIIaM.
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IMpakTnyeckoe 3ansitue Ne 31
[TpownsBogHas GyHKIMH, €€ TeOMETPHIESCKUN U (PU3UIECKUN CMBICI. Y PaBHEHHE KacaTelIbHON
K rpaduky QyHKIUH.
IIpakTyeckoe 3ansaTue Ne 32
HaxoaeHue skcTpeMainbHbIX TOUYEK, TOUEK Ieperuoa.
IIpakTnueckoe 3ansaTue Ne 33
[TprmeHeHre TPOM3BOJHON K UCCIIEIOBAaHUIO (YHKIIMI U TOCTPOCHUIO IPA(PUKOB.
IIpakTnyeckoe 3ansitue Ne34
Pemenuie npukiaaHbIX 3a[a4 ¢ UCHOJIb30BaHUEM IMpou3BoaHON. [IpakTHyeckasi MOATrOTOB-
Ka.(2 yaca)

CamocrositesnbHas padora Ne4((2u)
Omnopuelit KoHCHEKT 1o Teme: «[IpousBoaHas Gynkun. [Ipunoxenne mpou3BOIHON.
CamocrosiTesibHasa padora Ne 41 (24)
JlomaniHsist KOHTpoJIbHAs padoTa o Teme: «Haxoxkaenue npou3BOAHON (PYHKIIUU
CamocrositeqibHasi padora Ne 42 (24)
JlomamnHsis KOHTpoJibHas pabota mo Teme «lccnenoBanue PyHKIUU C TOMOIIBIO TPOU3BOI-
HOI»
CamocrosiTesibHasa padora Ne 43 (24)
JlomanHss KOHTpoJibHas paboTta 1o teme «PemieHue 3a1a4 Ha HaXO0XACHUE HAauOONIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS (PYHKIIHID)
CamocrosiTesibHasa padora Ned4 (24)
[Ipe3entanus no teme: «Bo3HMKHOBEHHE Hayal MaTEMaTHUYECKOTO aHAJIN3a.

Pa3nes 7.3 UnTerpaJ u ero npuMeHeHue
[TepBooOpa3zHass u uHTerpai. llpumMeHeHHe ONpeAeNeHHOro MHTerpajga Uil HaXOXKICHUS
IIoIaau KpuBoJauHeWHo! Tpanenuu. ®opmyna Herotona—IJleitonuna. [Ipumepsl npumeHeHus
MHTETpasia B (PU3UKE U TE€OMETPHH.
IIpakTnueckoe 3ansaTue Ne35
Haxoxaenue nepBoobpa3Hoi GyHKIIMH C TOMOLIbIO TaOJIUIIBI MHTETPAIOB
IIpakTnueckoe 3ansaTue Ne36
Brruncnenue onpeaeneHHoro HHTerpana
IIpakTnueckoe 3ansaTue Ne37
Brruncnenue ¢pu3nveckrux BEIMYMH C TOMOILBIO ONpeaeraeHHoro uurerpana. lipakrnyeckas
MOAroTOBKA. (2 4aca)
IIpakTHyeckoe 3anaTHE Ne38
Brruncnenue niomaaei ¢ HoOMOIIbIO ONPeAeICHHOI0 HHTErpaa.
CamocrosiTesibHas padora Ne 45 (24)
OmnopHsIii KOHCTIEKT 10 TeMe «IlepBooOpa3Has. HeonpeneneHHbIi HHTErpa»

CamocrositesibHas padora Ne 46(24)
JlomanrHsst KOHTpOJIbHAs paboTa 1o Teme «Tabnuiia HHTErpanioBy»

CamocrositesbHast padora Ned47(2y4)
CoobOmenne Ha Temy: «lIpumeHnenne muddepeHIHATBHBIX YpPaBHEHHWNW B CIEIHUAIBHBIX
JTUCIUTIAHAX .
CamocrositeqibHast pabora Ne 48 (24)

JlomaniHsst KOHTpoJibHAsA padoTa 1o teme «OnpeeeHHbli MHTerpail U ero MPUI0KEHUSD.
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I'EOMETPUS

Pa3nea 8. IIpsiMble M JIOCKOCTH B POCTPAHCTBE

B3anMHOe pacnosnokeHue IByX NpsAMBIX B IpOocTpaHCTBe. llapannensHocTh NpsMON U II10C-
koctu. [lapamienbHOCTh IUIOCKOCTER. [lepneHuKyISIpHOCTE NPAMON U IUIOCKOCTH. Ilepnenauky-
JIIp ¥ HAKJIOHHAs. YTOJ MEXIy NPSMOM U IJIOCKOCTHIO. JIBYyIpaHHBIN yroy. YTod MEXIy IIOCKO-
cTamu. [lepneHauKyIsapHOCTD ABYX IJIOCKOCTEH.

['eomerpuueckre npeoOpa3oBaHusl MPOCTPAHCTBA: MApaUICIbHBIA IEPEeHOC, CUMMETPHsSI OT-
HOCHUTEJIBHO IIJIOCKOCTH.

[TapannensHoe npoekTupoBanue. /Inowads opmoconanvhol npoexyuu. V1300paxenue npo-
CTPaHCTBEHHBIX (QUTYD.

IIpakTyeckoe 3ansaTue Ne 39
OrnpeziesieHre B3aMMHOTO PACIOJIOKEHHS MPSMBIX, TMPSIMOM M TIJIOCKOCTH U IJIOCKOCTEH B
IIPOCTPAHCTBE.
IIpakTuyeckoe 3ansaiTue Ne 40
[TapannensHOe poekTrpoBaHue. M300paxkeHre NpoCcTPaHCTBEHHBIX (PUTYD
IMpakTnyeckoe 3ansitue Ne 41
HaxosxeHnue yria Mmexay npsMoil ¥ IIIOCKOCThIO, MEKY IIOCKOCTMHU
I[IpakTuyeckoe 3anaTue Ne 42
[TapannenbHbIN IEPEHOC, CAMMETPUS OTHOCUTENIBHO INIOCKOCTH
CamocrosiTesibHas padoTaNe49(24)
OrnopHbIi KOHCTIEKT 10 TeMe: «[IpsiMbie U TIIOCKOCTH B IPOCTPAHCTBE.
CamocrositesibHas padora Ne 50 (24)
OnopHbli KOHCTIEKT N0 TeMe «llapanenbHOCTh NPAMBIX, IPSIMOU U MIIOCKOCTH
CamocrositesibHas padora Ne 51 (24)
JlomanrHsist KOHTpoJbHAsE pabota mo Teme «B3auMHOe pacmoiioskeHue MPsIMBIX, MPSIMON U
IIOCKOCTH, TNIOCKOCTEH)
CamocrosiTesibHas padora Ne 52 (24)
OrnopHbIil KOHCTIEKT 10 TeMe «llepneHAnKYISIPHOCTD MPSMBIX, IPSIMOM U TUIOCKOCTH

CamocrosiTesibHasa padora Ne 53 (24)
JlomanrHsst KOHTposibHas padoTa o teme «llepnenaukynsp. Hakmonnasy»

Paznen 9 MHOrorpaHHMKHU U KpyrJjble Teja
Paznen 9.1 MHororpaHHuKkH

Bepwunvl, pebpa, epanu mnocoepannuxa. PazBeptka. MHOrorpanHsie yribl. Beimykibie MHO-
rorpanHuku. Teopema Diiepa.

[Tpusma. [Ipsimast u naknonnas npusma. [pasunbpHas npusMma. [apanmnenenunes. Kyo.

ITnpamupa. [IpaBuiibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

CummeTpui B KyOe, B apajuiesienuIiesie, B Mpu3Me U MUpaMuie.

Ceuenus Ky0a, MPU3MBI M TUPAMUJIBI.

[IpencraBienre o MpaBUIBHBIX MHOTOTPAaHHHUKAX (TETpa’zpe, Kyoe, OKTasape, A0AeKa’ape U
HKOCa3/Ipe).

IIpakTnyeckoe 3ansitue Ne43
Pemmennie npocTelnx cTepeoMeTpUIECKUX 3a/1a4 Ha HAX0XK/ICHUE TEOMETPUUECKUX BEIUYUH
B IIpU3Me, MUpaMUJIE.
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CamocrositesbHast padora NeS4(1y4)
OnopHBINA KOHCTIEKT 10 TeMe: «Bepiuuel, pedpa, rpaHi MHOTOTpaHHUKAY
CamocrositesnbHas padora NeS5(1y4)
OnopHelii KoHcIeKT 1o TeMe: «lIpuzmar»
CamocrosiTtesnbHas padora NeS6(14)
Onopubliii KOHCTIEKT 10 TeMe: «[Iupamugar
CamocrositeabHasi padora Ne57 (2u)
JlomamHsist KOHTposibHAsE pabora mo Teme: «PemieHue MnpocTedIINX CTEpPEeOMETPHUUYECKHUX
3a/1a4 ¢ MHOTOI'PaHHUKaMI)
Pa3nen 9.2 Tesia 1 mOBepPXHOCTH BpPallleHUs
[waap u KoHyc. YcedyeHHBIH KOoHyc. OCHOBaHHE, BBICOTa, OOKOBasi IMOBEPXHOCTh, 00-
pasyroiias, pazseprka. OceBble CEUCHHUS U CEUCHUS, TapaJlJIeIbHbIE OCHOBAHUIO.
[ap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.
IIpakTuyeckoe 3anaTue Ne44
Hunuuap. CedeHus MUIMHPA IUIOCKOCTBIO
IIpakTnyeckoe 3ansiTue Ne45
Pemenne npocTelmmx crepeoMeTpUYECKUX 3a/1a4 Ha HAX0K/IEHUE T€OMETPUUECKUX BEIUYHUH
B LIWJIMHJpE, KOHYCE, mape. IIpakTnyeckas moaroroska. (2 yaca)
IIpakTnueckoe 3ansaTue Ne46
lap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe
CamocrosiTtesbHas padora NeS8(1u)
OrnopHbIid KOHCTIEKT 10 TeMe: « [ {umuuapy.

CamocrositebHas padora NeS9(14)
OnopHelii KoHCIEKT 110 TeMme: «Konycy.
CamocrositebHas padora Ne60(14)
JlomaiHsiss KOHTposbHas paboTta mo Teme: «PeleHune NpocTeHIINX CTepeoMEeTpUYECKUX
3a/1a4 ¢ TeJIaMU BpaIlleHUs»
CamocrositesbHas padora Ne61(14)
Omnopusiii koHCTeKT 1o TeMe: «[lap. Chepar.

Paznen 9.3 U3mepeHusi B reoMeTpuu
O6mwem u ero usmepenue. Murerpanshas ¢popmyna oobema.
®opmyiel 00beMa Kyba, IPSIMOYTOJIBHOTO HapalljieNenunesa, NpusMsl, HUIuHaApa. OopMysl
o0beMa nmupamMuIbl U KOHyca. DOpMyIibl MJIOMIAIU MOBEPXHOCTEH HMIMHApPA U KoHyca. DopmyIbl
o0bema mapa u mionaau chepsl.
[TogoGue Ten. OTHOIIEHUS TIIOMAEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TEI.
IIpakTHyeckoe 3ansaTHE Ned7
Pemenve npukitagHbIX 3a7a4 Ha HAXOXKIEHUE TUIOMIAEH MOBEPXHOCTEH M 00bEMOB MHOTO-
IPaHHUKOB.
IIpakTnueckoe 3ansaTue Ne48
Pentenne npukiaaHbBIX 3a/1a4 Ha HAXO0XKJEHHE IJIOMIAJeH MOBEPXHOCTEH U 00BEMOB LIMIIMH-
Ipa, KoHyca 1mapa 1 ero yacteil. Ilpakrudyeckas moaroropka.(2 yaca)

CamocrositesbHast padora Ne62(14)
OnopHBINA KOHCTIEKT 10 TeMe: «O0bhEeM B €T0 U3MEpPEHUEY.
CamocrositesbHast padora Ne63(14)
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JlomanrHsisi KOHTpOJIbHas pabota mo Teme: «PemieHne NMpUKIaAHBIX 3a7a4 Ha HaXO0XICHUE
TJIOMIA ! TTOBEPXHOCTEN M 00 HEMOB MHOTOTPAHHUKOB.
CamocrositesbHas padora Ne64(2u)
I[OMaH_IHSISI KOHTpOJIbHaSI pa60Ta 110 TCMEC: <<P6H_ICHI/IG HpI/IKJIaI[HbIX 3aJa4 Ha HaXOXIACHHC
TUIOMIA/Iel TOBEPXHOCTEH M 00BEMOB KPYTJIBIX TEI.

Pa3znen 10. KoopauHaTbl 1 BEKTOPbI
[IpsimoyronbHas (IekapToBa) cHCTeMa KOOpPAMHAT B IpocTpaHcTBe. Dopmyna paccTosHUS
MEXIy JBYMSI TOUKaMHU. YpaBHEHUS cepbl, niockocmu u npamoti. Bextopel. Moyns BekTopa.
PaBeHcTBO BekTOpoB. ClOKE€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. Pa3nokeHue BeKTopa
10 HAIPAaBJICHUAM. YTOJ MEXNy AByMs Bekropamu. [Ipoekuus Bexkropa Ha ock. KoopanHaTh! Bek-
topa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PELLIEHUU MAaTEMAaTUYECKUX U IPUKIIAIHBIX
3a/1a4.
IIpakTuyeckoe 3ansaTue Ne 49
[TocTpoeHue 1o 3aJaHHBIM KOOPJAMHATAM TOYEK U INIOCKOCTEN, HaXOKAEHUE KOOPAUHAT
TOYEK.
IIpakTuyeckoe 3ansaTue Ne 50
Pemenue 3a1au B 1ekapTOBON CUCTEME KOOPIUHAT
IIpakTnueckoe 3ansaTue Ne 51
Pemenne MareMaTH4ecKMX M MPUKIIAIHBIX 337a4 Ha MCIIOJIb30BaHUE KOOPJUHAT U BEKTOPOB
CamocrosiTtesbHas padora Ne65(1u)
JlomaiHss KOHTpoJdibHasg pabota mo Teme: «PemieHue 3ajjauy Ha HMCMOJIb30BaHHE (POPMYIIBI
CKaJIIPHOTO IIPOU3BEICHUS BEKTOPOBY.

CamocrosiTeibHass padora Ne66(24)
Omnopsbiif  koHcekT 1o Teme: «lIpsMoyronpHas (AekapToBa) CUCTEMa KOOpJIMHAT B
IIPOCTPAHCTBEY.
CamocrosiTtesibHas padora Ne67(2u)
JlomanHss KOHTpoJibHAs pabota no Teme: «Pemenue 3anay B 1eKapTOBOM cuCcTEME KOOPAH-
HaT»
CamocrositeibHas padora Ne68(24)
[Tpe3zenTanus no teme: «Vcnoiap3oBaHWe KOOPAWHAT M BEKTOPOB MPHU PEILICHUH MaTeMaThye-
CKUX U TPUKJIAIHBIX 3a/1a9».
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IlepeyeHb NpaKTHYECKUX 3AHATHI

Ne Tewma 3ansaTHA Tema Yacsl
1 OxkpyrieHne M cpaBHEHHE ICHCTBUTENbHBIX uucen. [lpubmm- | 1 2
' JKEHHBIE BbIUUCIEHUs ¢ Tomolbo MK.
2. Pemenue nmpukiaaHbIx 3a7a4 Ha MPOICHTHI. 1 2
3 Beruncnenne  kopHe ¢ HaTypaubHBIM  IOKasaTeneM. | 2 2
' [Ipeobpa3oBanye MPpPaLMOHAIBHBIX BBIPAKCHUH.
4 Boerluncnenue cTemeHeld ¢ palMOHaJIBHBIM  IMOKaszareneM. | 2 2
' [peoGpa3oBaHme CTENEHHBIX BBIPAKCHUIA.
S. Brruucnenue norapupmoB ymcia. 2 2
6. [IpeoOpazoBanumst Torapu(PMUIECKUX BBIPAKESHUH. 2 2
7 M3mepeHue yrioB BpallleHUs B rpajgycax U pajauaHax. 3Hade- | 3.1 2
' HUSI CHHYCa, KOCHHYCa, TAHI€HCA U KOTaHT€HCa YuCa.
8 [IpeoOpa3oBanne TPUTOHOMETPHUUECKUX BBIpAKEHUH ¢ TOMO- | 3.2 2
' b0 (HOPMYIT IPUBEIECHHUS.
9 [IpeobpaszoBanus IPOCTENIINX TPUTOHOMETPUYECKHX | 3.2 2
' BBIPKCHUH C TIOMOIIBIO (POPMYJT CIIOKEHHSI, YABOCHHS.
10 [IpeoOpazoBanms MPOCTEHUIIINX TPUTOHOMETPHYCCKHUX | 3.2 2
" | BeIpaxkeHui
11. | Pewienue npocTelmx TPUrOHOMETPUYECKUX YPABHEHUH. 3.3 2
12. | PemeHue mpoCTEWIINX TPUTOHOMETPHUIECKUX HEPABEHCTB. 3.3 2
Haxoxnenue 3HaueHUs (QYHKIMM 1O 3aJaHHOMY 3HaudeHuto | 4.1 2
13. | aprymenra, o0sacTu onpeneneHuss M 00JacTH 3HAYEHUS
byHKIIIHN
14 [Toctpoenue rpaduxoB ¢yHkuuu. OmnpeneneHue OCHOBHBIX | 4.1 2
" | CBOMCTB YHCIIOBBIX (DYHKIIHHA .
15 [Toctpoenne rTpaduKOB  CTEMEHHBIX  (QYHKIUH, ureHHE | 4.2 2
" | cBO¥CTB.
16 [Toctpoenue rpaukoB MoOKa3aTeabHBIX (QYHKUUH, uTeHHe | 4.2 2
" | CBOWCTB.
17 [Toctpoenue rpadpukoB sorapupmMuueckux (yHKIUH, yreHue | 4.2 2
" | cBOMCTB.
18 [Toctpoerne Tpa kOB TPUTOHOMETPUYECKUX (YHKIHH, uTe- | 4.2 2
" | HHEe CBOWCTB.
19. | Pemenue 3a1a4 Mo KOMOMHATOPHKE. 51 2
20. | Beruucnenue BeposSTHOCTEH COOBITHIA. 5.2 2
21 Pemnenne mpakTHyeckux 3aj1ad Ha oOpabOTKy YMCIIOBBIX JaH- | 5.3 2
" | HBIX, BBIYKMCIICHUE UX XAPAKTEPUCTUK
29 [IpencraBieHne CTaTUCTUYESCKUX JAHHBIX B BHUIE TaONUI, aua- | 5.3 2
" | rpamm, rpauKOB.
93 Pemenne  ypaBHeHMIl ~— aHalMTHYeCKuUM,  rpadudeckuM | 6.1 2
" | meromamu. MHTepriperaiust pe3yibrara
24 Pemienne panuoHanbHBIX, UPPALMOHATIBHBIX ypaBHEHUH W HX | 6.1 2
" | cucrem.
25. | Pemenue mokazaTenbHBIX, JIOTApU(PMUYECKUX ypaBHEHHH 1 ux | 6.1 2
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CHCTEM.

26. | Pemenue TpUrOHOMETPHUECKUX YPABHEHUN U UX CUCTEM. 6.1
27. | Pemienue HEpaBEHCTB M UX CUCTEM PA3JIMYHBIMH METOJAAMHU. 6.2
08 Penrenue pannoHadbHBIX, HPPAUOHAIBHBIX, MOKa3aTeNbHBIX, | 6.2
" | morapuMUYECKMX HEPABEHCTB, UX CHUCTEM.
29 BbruuciieHre 4WiICHOB YMCIOBOM MMOCIEI0BATEILHOCTH, ee mpe- | 7.1
" | nena.
30 Haxoxxnenune npous3BoAaHON GyHKIMU 1O GopMyliaMm U mpaBu- | 7.2
| mam.
31 [IpowsBogHas (QyHkIMU, €€ reoMeTpuueckuii W (usnyeckuit | 7.2
" | cMmbIci. YpaBHEHHE KacaTelbHOM K rpaduKy QyHKIHKI
32. | HaxoxkaeHne SKCTpeMallbHBIX TOYEK, TOUYEK Tepernoa. 1.2
33 [IpumeHeHre TPOM3BOTHONW K HCCIENOBAHUIO (QYHKIUH U | 7.2
" | mocTpoeHuUI0 TPadHKOB.
34 Pemenne NPUKIAAHBIX  33Ja4  C  HWCIOJb30BaHUEM | 7.2
" | mpou3BOIHOM.
35 Haxoxnenue nepBooOpa3zHoil pyHKIUU C MOMOUIbI0 TabIuIe! | 7.3
" | uHTErpanos.
36. | Beruucienue onpeaeieHHOTo HHTErpaia 7.3
37 Brraucnienne Gpu3N4ecKux BEIMYUH C TIOMOIIBIO ONpeNeeHHo- | 7.3
" | ro uaTerpana.
38 Bbruuciienue miomaael ¢ moMOIIbI0 OMPeIeIEHHOro HHTerpa- | 7.3
" | ma.
39 OnpezneneHue B3aMMHOTO PAaCIONIOKEHUS NPAMBIX, IpsIMoOil u | 8
" | IUIOCKOCTH M IJIOCKOCTEH B POCTPAHCTBE.
40 [MapamnensHoe mnpoekTHpoBaHue. M3o00pakeHue mpocTpaH- | 8
" | cTBeHHBIX QUTYp
41 Haxoxxnenue yrina Mexay OpSIMOM M IUIOCKOCTBIO, MEXIy | 8
" | mrockocTAMH
42 [TapannenbHplii MEPEeHOC, CUMMETPHsI OTHOCHUTENIBHO IUIOCKO- | 8
| cm.
43 Pemenne mpocredmmx — crepeoMeTpuyeckux 3amad  Ha | 9.1
" | HaXOXk/IEHME TEOMETPUYECKUX BEIUUKMH B TIPU3ME, IIUPAMHUJIE.
44. | Hwmaap CedeHus MIHHIPA I0CKOCTHIO. 9.2
Pemenne  mpocTtedmmx — cTepeoMeTpUyeckMx  3amad  Ha | 9.2
45. | HaXOXJIeHHE T'€OMETPHUECKUX BEJIMYUH B IMIUHIpPE, KOHYCE,
miape.
46. | Llap u cdepa, nx ceuenuns. KacarenbHas TIIOCKOCTH K cepe 9.2
47 Pemenne mnpukIaaHBIX 3aJad Ha HaXOoXJIeHWE Iwiomaaen | 9.3
" | moBepxHOCTE# ¥ 00BEMOB MHOTOIPAHHUKOB.
Pemenne mnpuknagHeIX 3a7ad Ha HaxoxAeHuWe IMomaaen | 9.3
48. | moBepxHOCTEd M OOBEMOB LMJIHMHJIpPA, KOHyca IIapa M €ro
YacTeu.
[TocTpoenue 1o 3agaHHBIM KOOPJAUHATAM TOYEK M IIocKocTel, | 10
49 HaXOXXJCHHE KOOPAWHAT TOYCK.
50. | Pemenue 3amau B I€KapTOBOM CHCTEME KOOPAMHAT 10
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51 Pemenve npukiiagHbIX 3a7a4 Ha UCHOJIb30BaHWE KoopawHaT u | 10 2
" | BeKTOpOB.
UTOoTrO 102
IlepeyeHb caMOCTOSITEJIbHBIX PadoT

Ne Tema 3ansaTus Tema Yacsl
CooOmenne mo Teme: «MareMmaruka B Hayke, TEXHHUKE, 9KO- | BBenenue 1

1 HOMHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTUYECKON
JeSITeTbHOCTH.

2 OnopHblil KOHCHEKT 10 Teme: «Llenble u panroHaIbHbIE YK C- 1 2
aa.

3 JlomanHsas koHTposibHas padota no teme: «lIpubnnxénnbie 1 2
BBIYMCIICHHS C TOMOIIBI0 MK».

4 Coobmenus no Teme; «KomrutekcHbie yrncna. Gopmbl 3amucu 1 2
KOMILJIEKCHBIX YHCEI.

5 OnopHblil KOHCTIEKT 10 TeMe: «KopHuU u cTeneHm». 2 2

6 JlomaiHss KOHTpOJbHas pabora mo Tteme: «Bbrumcinenue 2 2
CTETEHEH ¢ HaTypalbHbBIM [TOKa3aTeIeM.

7 OnopHbIid KOHCIEKT 1o Teme: « (0oOIieHne MOHATUS O 2 2
Hokasarese CTeIIeHN»

8 CooOmiennst mo Teme « Bo3HuUKHOBeHUe Jsorapu@mMos. 2 1
[Ipumepsi».

9 CooOmennst mno Tteme «lIpuMeHeHHe JECATUYHBIX U 2 2
HaTypalbHbIX Jorapu@mos. [Ipumepsi».

10 JlomaiHsss KOHTpOJIbHas paboTa mo Teme: «Bbrumcienue 2 2
Jorapu¢pmMoB yucia.»

1 JlomaiHss KOHTpoJibHast paboTa o Teme: «lIpeoOpa3oBanus 2 2
JOTapUPMHUECKUX BBIPAKESHUI.

12 | OnopHslil KOHCHEKT 10 TeMe: « CHuHyc, KOCHHYC, TAHTEHC U 3.1 1
KOTAHTCHC YHCITa»

13 | Coobienus no reme: « Bo3HUKHOBEHNE TPUTOHOMETPUN 3.1 2

14 | JomamHsas koHTponpHas pabora mo Teme: «OCHOBHBIE 3.2 2
TPUTOHOMETPUUYECKHE TOXKAECTBA, (HOPMYITBI IPUBEICHUS

15 | JomamHss koHTpoabHas paboTa o teme: «lIpeobpasoBanus 3.2 3
TPUTOHOMETPUUYECKUX BBIPAKEHHI»

16 | ONOpHBII ~ KOHCHEKT 1O  TeMe: «  OOpatHble 3.2 2
TPUTOHOMETPHUYECKHUE (DYHKIHI.

17 | HomamHsss KOHTpoibHas pabora mo Teme: «Pemenue 3.3 2
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHECHUN»

18 | JomamHsas xoHTponbHas pabora mo Teme: «Pemienue 3.3 2
TPUTOHOMETPUUYECKUX HEPABEHCTB)

19 | JlomamHssg KOHTpOJIbHAsE paboTa 1o Teme:» TpUroHoMeTpus» 3.3 2
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OnopHblii  KoHCTeKT 10 Teme: «DyHkuuu. OO6macTh 4.1

20 OTpeNieNIeHUs] U MHOXKECTBO 3HAueHUi; rpaduk (QyHKIUU.
CgoiicTBa (yHKIUNY.
JlomamHsisi KOHTposbHas pabora mo Teme: « Haxoxxnenue 4.1

21 | spavenus (GyHKIMU 110 3aJaHHOMY 3HA4Y€HHIO apryMEHTa,
obJyacTu omnpeieseHus U 00JacTH 3HaUYeHUS (PYHKITUN

22 | JlomamHsas KOHTpoibHas pabora mo Teme: « Ilocrpoenne 4.2
rpaMKOB CTENEHHbIX (QYHKINH, YTCHUE CBOUCTB

23 | Homamnss koHTposibHas pabGora mo Teme: «lloctpoeHue 4.2
rpadMKOB IMOKa3aTEIbHBIX (YHKIUH, YTCHUE CBONCTB

24 | Momamnss koHTposibHas pabora mo Teme: «lloctpoenue 4.2
rpa¢ukoB Jorapudmudeckue GyHKIUN, YTCHUE CBOMCTBY»

o5 | JomamHsas koHTposibHas pabora mo Teme: «lloctpoenue 4.2
rpauKOB TPUTOHOMETPHUECKUX (DYHKIIMI, YT€HHE CBOWUCTB.

26 | OnopHblii  KOHCHEKT 1O TeMe: «OCHOBHBIE IOHSTHUSA 5.1
KoMOuHaTopuku. TpeyroabHuk [Tackamsi».

27 | JoMamHss KoHTposibHass pabora 1o Teme: «PemieHue 5.1
KOMOMHATOPHBIX 337a4».

28 | OnopHblil kKoHCHEKT o Teme: «Buasl coObiTuil. Onepaunu 5.2
HaJl COOBITUSIMUY.
JlomamHsas KoHTpoJdbHast pabora mno Teme «Pemenue 5.2

29 NPUKJIAJHBIX 33/1a4 HA BBIYMCICHUE BEPOSITHOCTH COOBITHH.

30 | OnopHBbIN KOHCIIEKT MO TeMe: «Bubl ciryuaiiHbIX BETHUUH. 5.3

31 | Ilpesenranusa no teme: «3anaum MaTeMaTHYECKON CTATUCTH- 5.3
KI».

32 | OnopHbIil KOHCHEKT MO TeMe: «YpaBHEHUsI, CUCTEMBI ypaB- 6.1
HEHUW»

33 | JloMamHssa koHTposibHas paboTta 1o teme: «Pemenue panuo- 6.1
HAJIbHBIX M UPPAIMOHATBHBIX YPABHEHUN, H UX CUCTEM).
JomamHsass KoHTpodbHas pabora mo Tteme: «Pemenue 6.1

34 MOKa3aTebHBIX, JOTAapUPMHUECKUX YpaBHEHHA W WX CH-
CTEM»

35 | JomarmHss KoHTposibHas paboTa no teme: «PerieHue TpUro- 6.1
HOMETPUYECKHUX YPABHEHUH U UX CUCTEM»

36 | OmopHBIii KOHCIIEKT 10 TeMe: «HepaBeHcTBay 6.2
JlomammHsisi KOHTpoJibHast pabota mo Teme: «Pemrenue 6.2

37 pPallMOHATBHBIX W HWPPAIMOHAIBHBIX HEPABEHCTB, M WX
CHCTEM»
JlomammHsisi KOHTpoJibHast pabota mo Teme: «Pemrenue 6.2

38 | okasatenbhbix W JOrapu(pMHUUECKUX HEPAaBEHCTB U UX
CHCTEM.

39 | Jlomamnsas xonTponbHas paborta mo Teme «lIpenmen ¢dyHk- 7.1
LU

40 | OnopHelii koHcnekT mo Teme: «lIpousBogHas GyHKIHH. 7.2

[TpunoxeHnue mporu3BOTHON.
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a1 JomamrHsisi KOHTpoJibHass pabora mo Teme: «Haxoxmenue 7.2
NPOU3BOHON (YHKLIUK»

42 | HomamHss KOHTpoibHas pabora mo Teme «VccienoBanue 7.2
(YHKINU C TOMOIIBIO TPOU3BOIHOM»
JlomaiHss KOHTpoJbHasg pabora mo Teme «Pemienue 3amgay 7.2

B | ha HaXOXXJCHUE HanOONIbIIEr0 M HAUMEHbBIIEro 3HAYEeHHUs
byHKIUI

44 | Ilpesenranus no teme: «BO3HMKHOBEHME Hayajl MaTeMaTH- 7.2
YEeCKOT0 aHaIn3a».2

45 | OnopHelii koHcnekT 1o TeMme: «llepBooOpasHasd. Heompene- 7.3
JICHHBIH UHTErpam»

46 | HomamHss koHTposibHas paborta 1o teme «Tabmuma mHTE- 7.3
TpaJioB

47 | Coobmienne Ha Temy: «llpumenenue auddepeHaaIbHbIX 7.3
YPaBHEHMH B CHELUATIbHBIX AUCHUILTUHAX.

4g | AloMalIHssA KOHTpOsIbHAs pabota no teme «OnpeneneHHbII 7.3
UHTETrpal U ero MpUI0KEHUS.

49 | OnopHsIi KOHCIIEKT 10 Teme: «lIpsiMble U IIOCKOCTH B MPO- 8
CTPAHCTBEY.

50 | OnopHelii koHCHEKT 1O Teme «llapajulenbHOCTh NPAMBIX |, 8
IIPSAMOM U TNIOCKOCTH

51 | JomamHss koHTposbHas paborta o TeMe «B3auMHoe pacro- 8
JIOKEHHUE MPSAMBIX, IPSIMOI U INIOCKOCTH, IIIOCKOCTE»

52 | OmopHsIit KOHCTIEKT 1o TeMe «lleprneHauKyIsIpHOCTh Hps- 8
MBIX, TIPSIMOM U TUTOCKOCTH

53 | JomamHsas koHTpoabHas padora no teme «llepnenaukymnsp. 8
Haxnonnas»

54 | OnopHsblil KoHCHEKT mo Teme: «BepmmHel, peOpa, rpaHu 9.1
MHOT'OI'paHHHUKa

55 | OnopHelii KoHCHEKT 110 Teme: «[Ipuzmar 9.1

56 | OnopHbIit KOHCIIEKT 1o TeMe: «[lupamuma» 9.1
JomamHsass KoHTpodbHast pabora mo Tteme: «Pemenue 9.1

57 NPOCTEUIINX CTEPEOMETPUYECKUX 3a/lad C MHOTOTPaHHUKA-
MU,

58 | OmopueIil KOHCTIEKT 110 Teme: «Lumuumap ». 9.2

59 | OnopHelii kKoHCHEKT 1o Teme: «Konycy. 9.2

60 | Homammss koHTponmpHas pabota mo Teme: «PemeHne 9.2
MPOCTEHIINX CTEPEOMETPHUECKUX 3aj1ad C TEIaMHU BPAIICHUS

61 | OnopHublit kKoHCcTeKT 1o Teme: «Iap. Chepar. 9.2

62 | OnopHbIi KOHCHEKT MO Teme: «O0beM U ero u3MepeHHe». 9.3

63 JomammHsisi KOHTposibHast pabora 1o Teme: «Pemenue 9.3

MIPUKJIATHBIX 3a1a4 Ha HaXO0XICHUE I (O IENE|
MOBEPXHOCTEH M 00HEMOB MHOTOTPAaHHUKOBY.
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JomamrHsisi KOHTposibHasi pabora 1o Teme: «Pemenue 9.3 2
64 OPUKIATHBIX ~ 33Jad  HAa  HAXOXACHHE  IUIOIIAJCH
MOBEPXHOCTEH U 00BEMOB KPYTIIBIX TEI.
JlomaiHsis KOHTposibHas pabdorta mo teme: «Pemenue 3amay 10 1
65 | wa mcnonssosanme (bopMyIbl  CKAISIPHOTO IPOU3BEACHUS
BEKTOPOB).
66 | OnopHblil KoHCHEKT 1o TeMe: «IIpsiMoyronbpHas (nexkapToBa) 10 2
CUCTEMa KOOPJIUHAT B IPOCTPAHCTBE ».
67 | Jomamnss koHTponbHas paboTa o teme: «Perienue 3agau B 10 2
JIEKapTOBOM CHCTEME KOOPAUHAT
68 Hpe3eHTauHﬁ no teMe : «lcrons3oBanue KOOpAWHAT U BCK- 10 2
TOPOB IPH PEIICHUN MaTeMaTHUECKUX U MPUKIIATHBIX 32124
HUTOI'O 117
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4. Y4eOHO-MeToAHYeCKOe U MaTepHAJIbHO-TEXHHYECKOe olecreyeHre YUyeOHOH IMCIHU-

IJIMHbBI

st ocBoeHUs yueOHOM JUCIUIUIMHBL UMeeTcs ydeOHas ayautopus «MareMaTHKa.

[Tomemenne  kaOuHeTa  MaTeMaTUKU  yJaOBIETBopsieT  TpeOoBaHusiM  CaHHTapHO-
snuaeMroIorndeckux npasuwi U HopMaThBoB (CanlluH 2.4.2 Ne 178-02) u OCHAIIICHO THUIIOBBIM
000pyTI0BaHUEM.

B kabunete ecTh MyJabTUMEIUWHOE 0OOPYAOBAHME, TOCPEACTBOM KOTOPOro 00ydaromuecs
MOTYT IPOCMATPUBATh BU3YAJIbHYI0 HH(POPMAIUIO M0 MaTeMaTUKe, CO3/Ial0T MPE3eHTAlluU, BUICO-
MaTepHualbl, UHbIE IOKYMEHTHI.

B coctaB yueOHO-METOIMYECKOTO U MaTepHaIbHO-TEXHHUYECKOTo obecrieueHus pabodeit mpo-
rpaMMbl y4eOHOH IucHUIUIMHBL «MaTemMaThKay, BXOJAT:

* HarJSIHBIC TOCOOHS (KOMILJIEKTHI Y4eOHBIX TaOIHII, UIAKATOB, MOPTPETHI BHIIAIOIINXCS yue-

HBIX-MaTeMaTHUKOB, MAaKE€Thl FEOMETPUUECKUX TEN);

+  uHbOPMAIMOHHO-KOMMYHUKATUBHbBIE CPE/ICTBA;
* KOMIUIEKT TEXHHUYECKOH IOKyMEHTallMH, aclopTa Ha CpeACcTBa 00yUYEeHHsI, UHCTPYKLIUHU IO

UX HCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;
B npouecce ocBoenust paboueil mporpaMMbl y4eOHON TUCHMILTUHBL «MaTtematukay, o0yda-

IOIIMECsS UMEIOT BO3MOXKHOCTH JOCTYIA K AJIEKTPOHHBIM YYeOHBIM MaTepuaiaM IO MaTeMaTHKe,
UMEIOLIUMCS] B CBOOOJHOM J0cTyne B ceTH MHTepHeT (37eKTPOHHBIM KHUTaM, MpaKTUKymMaMm, Te-

ctam, Marepuanam EI'D u ap.).
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5. YcaoBus peanu3anuu padoueil mporpaMmsl AJisi HHBaJAuI0B u jui ¢ OB3

[Ipu peanuzammu pabodeil mporpaMMbl y4eOHON TUCIMIUIMHBI «MaTeMaTrKay i WHBAJIH-

JOB U JIUII C OB3 B CANHOM IIOTOKE CO CBEPCTHUKaAMU, HE UMCIOIIIMMHU TaKUX OI‘paHquHHfl, HOpMa-
THUBHBIN CPOK OCBOCHU: IMPOrpaMMbI HC YBCINYHUBACTCA.

Jlnst maBanuaoB u aui ¢ OB3 o0y4yeHne mpoBOIUTCS € y4eTOM 0cOOEHHOCTeH UX ncuxodu-

S3UYCCKOI'0 pa3BUTHUA, UX UHAUBUAYAJIbHBIX BO3MOXKHOCTEH U COCTOSIHHS 3J0pPOBbA.

[Tpu u3zyuennn yueOHOM quCHUIUIMHBI «MaTtemaTtuka» g nHBaIMA0B U nul ¢ OB3 obec-

MIEYMBACTCS COOJIIOICHHE CIEAYIOIIMX 00X TPeOOBaHMIA:

OCYIIIECTBJICHUE TIpoliecca 00ydeHus 1 nHBanua0B 1 auil ¢ OB3 B ogHOM ayauTopun
COBMECTHO C 00YJarOIIMMHUCS, HE UMCIOIIMMH OTPAHMYEHHBIX BO3MOKHOCTEH 3/I0POBBSI;
WHIUBUYyAIbHOE KOHCYJIbTUPOBAHUE MHBAIMAOB U Jini] ¢ OB3;

MOJIb30BaHKUE HEOOXOUMBIMU TEXHUYECKUMU CPEJICTBAMH O0YUCHHUS;

opraHu3amuu padbodero Mecta Jijist HHBaIU 0B U Jini ¢ OB3;

o0ecrieueHre IeYaTHBIMK | JICKTPOHHBIMU 00pa30BaTeIbHBIME pecypcamu (ydeOHbIe TT0-
coOwmsi, MaTepuaIbl I CAMOCTOSATEIILHON PabOThI U T.11.) B popMax, alalTHPOBAHHBIX K
OTPAHHYCHUSM UX 3JI0POBBS U BOCTIPUSATHS HHPOPMAIIHH.

B 3aBHCHMOCTH OT KOHKPETHOTO BUJa OTPaHUUYEHUS 370POBbs (HAPYIICHUS cliyXa (TIIyXHe,

crnaocrnplllIalllve), HapyIIeHUs 3peHust (cjemble, ClIa0OBUAAILIME), HAPYIIEHUS OMOPHO-
JIBUTATEIILHOTO amiapara u Jip.) 00ecreunBaeTcsi COOMOACHUE CISAYIOMUX O0IIMX TPEOOBAHMIA:

obecrnieueHre MHANBUIYAILHOTO pAaBHOMEPHOTO ocBemieHus: He MeHee 300 mokc;

JUIS BBITIOJTHEHUS 3aaHuii nHBanuaaM | nunam ¢ OB3 mpu HeoOX0AUMOCTH MPEAOCTABIIS-
€TCsl YBEIMYMBAIOIINECS YCTPONUCTBO;

3aJlaHus JJIs IPAKTHYECKUX, Ta00PATOPHBIX, CAMOCTOSTENLHBIX U HHBIX padoT 0popMIIAIOT-
Csl yBENTUYEHHBIM MIPUPTOM;

IO JKEJIAHUI0 O0YYAIOIINXCS TEKYIIUNA U UTOTOBBIN KOHTPOJIb 3HAHUM 110 y4eOHOM NUCITH-
TUTMHE TTPOBOAMTCS B MMCHMEHHOM, YCTHOM U MHOM yn0OHOH (opMme.

Peanuzanus paboueil mporpaMMbl yueOHOW AucUMIIMHBI «MaTemaTuka» olOecrieunBaeTcs

nearornyeckuMHM Kajipamy, UMEIOIIMMU BbICIIee 00pa30BaHUE, COOTBETCTBYIOLIEE MPOPUITIO TaH-
HOMW IporpaMMsbl U IpoIeAnX o0ydeHue no nporpamMmme «MHKito3uBHOE 0Opa3zoBanue B BY3e».
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6. XapakTepHCTHKA OCHOBHBIX BUJAOB JAeATEJILHOCTH 00y4al0IIHXCH

Copneprxanue XapakTepuCTUKa OCHOBHBIX BUJIOB JICATEIIEHOCTH 00YJaIOIIUXCs
o0yudeHus (Ha ypoBHE y4eOHBIX JIeHCTBUI)
BBenenue O3HaKOMJICHHE C POJBbI0O MaTeMaTHKU B HAayKe, TEXHHKE, IKOHO-

MUKE, UH(POPMAIMOHHBIX TEXHOJOTHUAX U MNPAKTHUECKOH NesTeNbHO-
cti. O3HaKOMJICHHE C LEISIMH U 3a/1ad4aMH U3Y4YEeHUs] MaTeMaTUKH TIPU
ocBoeHuu npodeccuii CI1O u cnenmansuocteit CI10

AJI'EBPA

PazButne noHsaTHa 0O
quciie

Brimonnenue apupmMeTHyecKux NEHCTBUN HaJA YUCIAMH, cOue-
Tas yCTHBIE U MIUCbMEHHBIE IPUEMBI.

Haxoxxaenue npuOakeHHbIX 3HAU€HUH BEIMYMH U ITOTPELIHO-
CTel BbIUMCICHHUH (a0COIIOTHON U OTHOCHUTENIbHOW); CpaBHEHUE YHC-
JIOBBIX BBIPA)KEHUH.

Haxoxaenue omun6ok B IpeoOpa30BaHUSAX U BBIYUCIECHUAX (OT-
HOCHUTCSI KO BCEM ITyHKTaM IPOrpaMMBbl)

KopHu, crenenwu, io-
rapumMsl

O3HaKOMJIEHHE C MOHSATUEM KOpPHSI N-H CTENEHH, CBOMCTBAMU
PaauKaIoB U IIPABUIIAMHU CPAaBHEHUS KOPHEH.

DopMyJIMPOBAHUE OIPEIETCHUS KOPHS U CBOMCTB KOpPHEN. BbI-
YHUCJIEHUE U CPAaBHEHUE KOPHEH, BBINOJHEHUE NPUKUAKU 3HAYCHUS
kopHs. IIpeoOpa3oBanue 4MCIOBBIX U OYKBEHHBIX BBIpaK€HHM, cO-
JepIKaIIMX PaJIuKaIbl.

Brinonnenue pacueToB 1o ¢popmysiaM, CoAepKaLUM paJuKaibl,
OCYIIECTBIISI1 HEOOXOAMMBIE MTOJICTAHOBKHU U MpeoOpazoBanus. Omnpe-
JIeJIeHUE PaBHOCWIBHOCTH BBIPAKEHMM C paaukanamu. Pemenue up-
palMOHAIbHBIX YPABHEHUM.

O3HaKOMJICHHE C TIOHATUEM CTENEHU C JIEHCTBUTENIbHBIM MOKa-
3aTeleM.

HaxoxxaeHue 3HaueHU CTeneHu, UCToIb3ysl IPU HEOOXOIMMO-
CTU UHCTPYMEHTAJIbHBIE CPELICTBA.

3anuceIBaHUE KOPHS N-i CTENEHH B BUJIE CTENEHHU C JPOOHBIM
MoKazareieM U Hao0OopOoT.

@opMynMpOBaHHE CBOMCTB CTENEHEN. BrIunciaeHue crenexnei ¢
palMOHAIBHBIM [TOKA3aTENIEM, BBIIIOJIHEHUE MTPUKHJIKK 3HAYEHUS CTe-
IIEHU, CPAaBHEHUE CTEIIEHEN.

[Ipeo6pa3oBaHne YMCIOBBIX U OYKBEHHBIX BBIpaKEHUH, COIEP-
JKalUX CTEIEHM, IPUMEHssd CBOWCTBA. PellleHHMe MoKa3aTelbHbIX
YpaBHEHUM.

O3HakOMJIEHHE ¢ IPUMEHEHHEM KOPHEW M CTENEHEH IPU BbI-
YUCJICHUM CPEIHHUX, JCICHUM OTpe3Ka B «30J0TOM ceueHum». Pemre-
HUE ITPUKJIAAHBIX 33]1a4 HA CJI0KHBIC TPOLICHTHI

[Ipeo6pa3zoBanue ai-
reOpanyecKux BhIpAKCHHUI

Brinonnenue npeoOpa3zoBaHuil BeIpaXeHU, TpUMeHEeHHe (pop-
MYJI, CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JIOTapu(MOB.

Omnpenenenue 00JaCTH AONMYCTHUMBIX 3HAUYEHUI Jorapudpmuye-
CKOT0 BhIpakeHus1. Pemenne norapumMuyeckux ypaBHEHUH

OCHOBbI TPUTTOHOMETPUUN
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OCHOBHEIE TOHATHA

N3yd4eHne paguaHHOrO METOAA M3MEPEHHs YIVIOB BPAUICHUS U
UX CBSI3U C rpagycHoi Mepoil. M3o0pakeHue yrioB BpalleHHs Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIIOIIOKECHUEM.

@opMyITupOBaHHE OINPEACICHUI TPUTOHOMETPUUECKUX (DyHK-
LU{A Ul YIVIOB IOBOPOTa M OCTPBIX YIJIOB HPSIMOYTOJIBHOIO Tpe-
YroJIbHUKA U OOBSICHEHNE UX B3aUMOCBS3H

OcCHOBHEBIE TPUT'OHO-
MCTPUYCCKHUEC TOXKACCTBA

[IpumeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
BBIUMCJICHHS 3HAUEHUN TPUTOHOMETPUYECKUX (DYHKIUHN 1O OJHOU U3
HUX

[IpeobpazoBanus
IIPOCTEUIINX TPUTOHOMET-
PUYECKUX BBIPAKECHUN

N3yuenne oCHOBHBIX ()OPMYIT TPUTOHOMETPHUH: (POPMYIIBI CIIO0-
KEHHS, YIBOCHHUS, MPEOOPa3OBaHHUSI CYMMBI TPUTOHOMETPUUECKUX
(GyHKUIMH B IPOM3BEIEHUE U MPOU3BEACHUS B CYMMY U NPUMEHEHHE
IIPU BBIYKUCICHUU 3HAYECHHUS TPUTOHOMETPUYECKOIO BBIPAKECHUS U
YIIPOLIEHUS €ro.

O3HaKOMJIEHHE CO CBOWCTBaMU CHMMETPUM TOUYEK HAa €AMHHY-
HOW OKPYXHOCTH M IPUMEHEHHE HX JIA BbIBOJA (hOpMys IpHUBeEse-
HUS

[Ipocreitmme TpUro-
HOMETPUYECKUE YPABHEHUS
U HepaeeHcmea

Pemenne mo ¢opmynaM M TPUTOHOMETPUYECKOMY KPYTY IpPO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHHM.

[Ipumenenne oOUMX METONOB PELICHUS ypaBHEHHH (TIpuBeze-
HUE K JUHEHHOMY, KBaJJPaTHOMY, METO/I Pa3JIOKEHU HA MHOKHUTEIIH,
3aMEHbI MEePEMEHHON) MPU PEIIeHUU TPUTOHOMETPUUYECKUX YpaBHE-
HUH. YMEHHME OTMEYaTh Ha Kpyre pEIIeHUs MPOCTEHIIMX TPUTOHO-
METPUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCH-
HYC, apKTaHT€HC YUClIa

O3HakOMJIEHHE C TOHSATHEM OOPATHBIX TPUTOHOMETPHUUECKHUX
GyHKIHIA.

N3yuenne omnpeneneHnii apKkCUHycCa, apKKOCUHYCA, apKTaHI€H-
ca uucna, GopMyIMpOBaHHE UX, H300pakeHHE Ha EAMHUYHOM
OKPYXHOCTH, IPUMEHEHHE NIPU PELICHUH YPaBHEHUN

®YHKIMH, X CBOMCTBA U TPAOUKU

QyHKIUN.
[TonssTue o Hemnpe-
PBIBHOCTH (PYHKIIMH

O3HaKOMJIEHHE C MOHATUEM NEPEMEHHOH, MpuMepaMH 3aBUCH-
MOCTEN MEXly IepEMEHHBIMU.

O3HakoMJIEHHE C TMOHSATHEM rpaduka, Ompele’IeHue MNpUHa-
JEKHOCTH TOuku Tpaduky ¢yHkiuu. OmnpexneneHue mno ¢opmyie
npocTeliiel 3aBUCUMOCTH, BHJA ee rpaduka. Beipaxkenue no ¢op-
MyJie OJJTHOM NIEPEMEHHOM Yepe3 ApyTHeE.

O3nakomiieHHE ¢ ompeseneHrueM (QyHKIUH, (OpMyIHpOBaHUE
ero. Haxoxnenue o0nactu onpenenaeHus U 00JIacTH 3HaYeHUH (yHK-
UH

CpoiicTBa (QYHKIHH.
I'padmueckass uHTEpmnpeTa-
unus. [lpumepsl QyHKIMO-
HaJbHBIX 3aBUCUMOCTEH B
pEaIbHBIX IPOLIECCAX U SIB-
JEHUSIX

O3HakoMJIeHHE C TpUMepaMu (PYHKIIMOHATbHBIX 3aBUCUMOCTEH
B PEAJIbHBIX MPOIECCaX U3 CMEXKHBIX TUCIUIUINH.

O3HakOMJIEHHE C JOKa3aTeNbHBIMU PACCYXACHUSIMH HEKOTO-
PBIX CBOMCTB JIMHEHHON M KBaJpaTUYHON (PYHKIMI, IpOBEIEHUE HC-
CJIEZIOBAaHUS JIMHEWHOW, KYCOYHO-JTMHEHHOH, IPOOHO-TMHEWHOW WU
KBaJpaTU4HON (yHKIMH, mocTpoeHue ux rpadukos. Iloctpoenue u
yreHue rpa¢pukoB ¢pyHkuuit. MccnenoBanue QpyHKIUH.

CocraBieHue BUOB (QYHKIUH 110 JAHHOMY YCJIOBHIO, pEILIEHHE
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3a71a4 Ha SKCTPEMYM.
Brimonnenue npeobpazoBanuii rpaduka GyHKIMH

OO6patHbie QyHKIMU

Wzyuenune nouwamusa oopamuou ¢hynkyuu, onpeaeaceHue Buaa u
nocmpoerue 2paguxa 0opamuoi QyHKyuu, HaxodxcoeHue ee odiacmu
onpeodenenus u ooracmu 3Havenul. IIpumeHeHne CBOMCTB (QPyHKIIUN
IPU HWCCIICIOBAaHUM YPaBHEHUH M PEIICHUH 337a4 Ha JKCTPEMYM.
O3HaKOMIICHHE C TIOHSTHEM CIIOKHOU ()yHKIIHH

CreneHHbIe, IMOKa3a-
TeNbHBIC, JIoTapudMuye-
CKHE€ W TPHUTOHOMETpHYE-
ckue Qynkuuu. OOpaTHBIC

TPUTOHOMETPHUYCCKHE
byHKIIUN

Brruucnenue 3HaueHud (QyHKIME 1O 3HAYCHUIO apryMEHTA.
OnpezneneHue MoJOKEHUsI TOUKH HA rpaduke Mo ee KOOpAHHATAM H
Hao000pOT.

Hcnonp3oBanue CBOMCTB (YHKUMU JJIsI CpaBHEHUS 3HAYCHUH
CTeTeHeH U JTorapu(moB.

[Toctpoenue rpadMKOB CTENIEHHBIX U Jorapumuueckux GpyHk-
WM.

Pemienue noka3aTenpHBIX U JIOTapu(PMUUYECKUX YpaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HakOMJIEHHE C IOHSTHEM HENPEPHIBHON NEpHOANYECKOM
¢yHKIMHM, GOPMYJIMPOBAHUE CBOWCTB CHHYCa M KOCHHYCA, MOCTpOE-
HUE UX rPpauKoOB.

O3HakOMJIEHHE C TOHSATHEM TapMOHMYECKHUX KoyieOaHUN U
IpUMEpaMu TapMOHUYECKUX KOoJeOaHWH Ul OMMCaHUs MPOLIECCOB B
busnke u Ipyrux o0nacTax 3HaAHUS.

O3HakoMJIEHHE C IOHATUEM Pa3pBhIBHOM Meprnoandeckoi GpyHk-
UM, GOpMyJIMpOBaHHE CBOMCTB TAHI€HCA U KOTaHI€HCa, TOCTPOEHHE
UX rpauKoB.

[Ipumenenue cBoiicTB QYHKIMI /Uil CPaBHEHUS 3HAYEHUH TpU-
TOHOMETpUYECKUX (YHKIUH, peleHUs TPUTOHOMETPUUYECKUX YpaB-
HeHul. [locmpoenue 2epagurxos o0bpamubix MPULOHOMEMPUUECKUX
@yHKYul U onpedenenue no 2paguram ux c8oLcma.

Brinonnenue npeobpa3zoBanus rpaguKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IlocaenoBaTenbHO-
CTHU

O3HakoMJIeHHE C TOHSITUEM YHCIOBOM IOCIIENOBATEIbLHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3nakomnenue ¢ noHAmMueMm npeoena nocied08amenbHOCMU.
O3HaKOMJIEHHE C BBIUYMCICHHEM CYMMBbI OECKOHEYHOTO YHCJIOBOIO
psla Ha MpHUMEpe BBIUMCIEHUS CYMMBI OECKOHEYHO YOBIBarolIei
TEOMETPUUYECKON POTPECCHUH.

Pemienue 3aau Ha mpUMeHeHHE POPMYIIBI CyMMbI OECKOHEYHO
yOBIBaroIIei reOMETPUYECKOMN MPOrPecCHH

[IpousBogHass u ee
IIPUMEHEHUE

O3HaKOMJICHHE C TIOHSATHEM TPOU3BOTHOM.

N3yuenue u GopMynupoBaHHe €e MEXaHUIECKOTO U TeOMETPH-
YECKOTO CMBICIIA, U3yYSHHE arOPUTMAa BEIYUCIICHUS TIPOU3BOTHON HA
IpUMEpPEe BBIYUCICHHUSI MTHOBEHHOW CKOPOCTH M YIJIOBOrO KO3(pdu-
UEHTA KacaTeIbHOU.

CocraBieHre ypaBHEHHUs KacaTeIbHON B 00IIEM BU/IE.

YcBoenue npaBwil JuQQepeHIMpPOBaHUs, TaOIUIBI TPOU3BOI-
HBIX 3JIEeMEHTapHBIX (QYHKIUH, mpuMeHeHue ans nuddepeHuupona-
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HUS (PYHKITUH, COCTABIICHHs YPaBHEHUS KacaTeIbHOM.

W3yuenune teopeM O CBS3M CBOWCTB ()YHKLIHUU U TMPOU3BOIHOMH,
(dbopMynHupOBKa HX.

[IpoBeseHne ¢ MOMOUIBIO MPOM3BOJHON HCCIEIOBaHHUS (PYHK-
WU, 331aHHON (POPMYIIOW.

YcTaHoBieHUE CBSI3U CBOMCTB (DYHKIIMU M MPOU3BOJIHOM MO MX
rpadukam.

[IpuMeHeHne MPOU3BOIHOM JJIA pPELICHUs 3aJad Ha HaXoxze-
HUE HauOOJBIIEr0, HAMMEHBIIETO 3HAYEHUS U HA HAXOXKJCHHE JKC-
TpemMyMa

[TepBooOpaznas u
HHTETpAI

O3HakOMJICHHE C TIOHSITHEM UHTETpaia U IepBOOOPa3HOM.

N3ydyenue mnpaBuia BBIYMCIECHUS IIEPBOOOPA3HON M TEOPEMBI
Herorona— JlelibHuna.

Pemenne 3amay Ha cBS3b MEpBOOOPa3HON U €€ MPOU3BOJHOM,
BBIUMCJICHHE NTEPBOOOPA3HOM A JAHHON (PYHKIIMH.

Pemrenue 3amay Ha NpUMEHEHWE WHTErpalia JJisi BBIUYMUCICHUS
(bu3NYECKUX BEWYHH U TUIOMIA e

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUs U CHUCTE-
Mbl ypaBHeHUN HepaBeH-
CTBA M CHCTEMBl Hepa-
BEHCTB C JIByMs IE€PEMEH-
HBIMHU

O3HaKOMJIEHHE C MPOCTEUIIMMU CBEACHUSIMU O KOPHSX aire0-
pandeCKUX YpPAaBHEHWM, IOHATHUAMM UCCIIEIOBAHNS YPAaBHEHUHN U CH-
CTE€M YpPaBHEHUU.

N3ydyeHue Teopun paBHOCUIIBHOCTH YPaBHEHHMM U €€ IIPUMEHE-
Hud. [IoBropeHue 3anucu pelleHns CTaHAAPTHBIX YPaBHEHUH, IpuUe-
MOB NpeoOpa3oBaHUsl YPaBHEHHUH Uil CBelEHHs K CTaHJapTHOMY
YPAaBHEHUIO.

Pemenne PaluOHAJIBHBIX, HPPATHUOHAJIIBHBIX, ITOKAa3aTCIIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUHN U CUCTEM.

Hcnonb3oBanue CBOMCTB W TpaguKoB (QYHKIMHA A pelieHus
ypaBHeHMH. [loBTOpeHNEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Pemienue ypaBHeHUH ¢ MpUMEHEHHEM BCEX MPUEMOB (pasiioike-
HUS Ha MHOXXUTENIM, BBEJIEHUS HOBBIX HEM3BECTHBIX, MOJCTAaHOBKH,
rpaguIecKoro METO1a).

Pemenne cucrem ypaBHeHI/Iﬁ C MPUMCHCHUEM PA3JIMYHBIX CIIO-
co00B. O3HaKOMJIEHHE C OOIIMMHU BOIIPOCAMH PEUICHHs] HEPABEHCTB U
HCIOJIb30BaHUE CBOMCTB U rpad@ukoB (QYHKIUN MpH pELIEHUH Hepa-
BEHCTB. PellieHre HEpaBEHCTB U CUCTEM HEPAaBEHCTB C NMPHUMEHEHHEM
Pa3IUYHBIX CIOCOOOB.

[IpuMeHeHre MaTeMaTHYECKUX METOJOB JUIS PELICHUs COIep-
KaTeJIbHbIX 3a/1a4 M3 PA3NUYHBIX oOnacTeil HayKu W mpakTuku. VH-
TEPIPETUPOBAHKE PE3YITHTATOB C YIETOM PEabHBIX OTPaHHMYCHUN

SJIEMEHTbI KOMBMHATOPUKU, TEOPUH BEPOSITHOCTEU U CTATUCTUKU

OCHOBHEBIE MOHATHUS
KOMOWHATOPHUKH

N3yyeHne mpaBuiia KOMOWHATOPUKY U NMTPUMEHEHHUE TP perIe-
HUM KOMOMHATOPHBIX 33j1ad.

Perrenne kKoMOMHATOPHBIX 3a/1a4 METOJIOM Iepedopa U 1o mpa-
BUJTY YMHOXEHHS.

O3HakoMJICHHE C TIOHATUSIMH KOMOMHATOPUKH: Pa3MEIICHUIMH,
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COYETaHUSIMH, NEPECTAHOBKAMU U (OPMYJIaMU I UX BBIYUCIICHHUS.
OOBbsicHeHHE U TpUMEHEeHHe (HOpMYI JUIS BHIYMCIICHUS pa3MeIIeHUH,
[IEPECTAaHOBOK U COYETAHUM IIPU PELICHUH 3a/1a4.

Osnakomnenne ¢ 6maomoM HpioTona u TpeyroiapaukoM [acka-
. Pemrenne MPAKTUYCCKUX 3aaa4 C HCIIOJIb30BAaHHUCM MOHATUH U
IpaBU KOMOMHATOPUKHU

DNeMeHThl  Teopuu
BEPOSATHOCTEH

N3ydyeHne KJIacCH4ECKOro ONPEIEIICHUs BEPOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEN.

PaccmoTpenue npuMepoB BBIYHMCICHUS BEPOATHOCTEN. Pemenne
3aj1a4 Ha BBIYUCIICHUE BEPOSATHOCTEH COOBITHI

[IpencraBnenue naH-
HBIX (TaONHIBI, IUarpam-
MBI, TpauKH)

O3HakoMJIEHHE C TIPEICTABIICHUEM YHUCIIOBBIX JAHHBIX U UX Xa-
PaKTEpUCTUKAMHU.

Pemenne mpaktuyeckux 3anad Ha 0OpaOOTKY YHMCIOBBIX JIaH-
HBIX, BEIYUCIICHHUE UX XapaKTEPUCTHK

I'EOMETPUA

[IpssMble ¥ MIIOCKO-
CTH B IIPOCTPAHCTBE

@opMynHMpoOBKa U NPUBEIACHUE O0KA3ATEIBCTB IIPU3HAKOB B3a-
MMHOI'O PAaCIIOJIOKEHHUs NPSMBIX M IUIOCKOCTEeW. Pacno3HaBanue Ha
YCPTEIKAX U MOJCIIAX PA3JIMYHBIX CIIYYa€B B3AUMHOI'O PACITIOJIOKCHUA
IPSAMBIX U IUIOCKOCTEH, apr'yMEHTHUPOBAHHUE CBOUX CYKIECHHU. Dop-
MYJMPOBAaHUE OIpPEJeSICHUH, PU3HAKOB U CBOICTB MapajiesIbHbIX U
HEePIEHANKYIISPHBIX IUIOCKOCTEH, IBYTPAHHBIX U IMHEHHBIX YIJIOB.

BeinonHeHue mocTpoeHus yriioB MEXAy MpsIMBIMH, IPSAMOM U
IUIOCKOCTBIO, MEX]Y IJIOCKOCTSAMHU IO ONMCAHHUIO U PACIIO3HABAHHE
UX Ha MOJIETISIX.

[IpuMeHeHne TPU3HAKOB U CBOMCTB PACIIOJNIOKEHUS IPSAMBIX U
IIJIOCKOCTEW MPYU PEIICHUH 3a4a4.

N300paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHME HA MOEISAX
NEPIEHIUKYIIPOB U HAKIOHHBIX K INIOCKOCTH, NPAMBIX, Napaljieilb-
HBIX MJIOCKOCTEH, YTJI0B MEXIY IPSIMOM U MIIOCKOCThIO U 000CHOBA-
HUE TIOCTPOEHUS.

Pemenne 3amauy Ha BBIUMCIEHHE TI€OMETPUYECKHX BEIHYHH.
OnucelBaHME PACCTOSIHUSL OT TOYKHM A0 IUIOCKOCTH, OT NpPSAMOM 10
IJIOCKOCTH, MEXKAY INIOCKOCTAMH, MCKAY CKPCUHIMBAIOIIMMUCA HPs-
MBIMH, MEX1y IPOU3BOJILHBIMU (PUTYpaMU B IPOCTPAHCTBE.

@opMynHMpOBaHHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTO-
SHUAX (TEOPEM CYILLIECTBOBaHMS, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJAEISIX PACCTOSHUS U 0OOCHO-
BaHUE CBOUX CYXJeHuW. OnpeneneHne U BHIYUCICHUE PAaCCTOSHUN B
npoctpanctBe. [IpuMenenue ¢opmya U TeopeM IJIaHUMETPUHU JUIs
pelIeHns 3a1a4.

O3HakoMIJIEHHE € MOHATHEM NapAJIIEIBHOTO TPOCKTUPOBAHUS U
ero CBOHCTBaMH. Dopmynuposanue meopemvl O NIOWAOU OPMO20-
HANbHOU NPOEKYUU MHO20)20IbHUKA.

[Ipumenenue Teopuu 1is 0OOCHOBAHHS MOCTPOCHUHN M BBIYHC-
JeHUl. ApryMEHTUPOBAaHUE CBOMX CYKIEHHUI O B3aMMHOM pacroJio-
KEHUU TPOCTPAHCTBEHHBIX (QUTYP

MHororpanHuku

Onucanue U XapaKTEpUCTHKA Pa3IMYHbIX BUJI0B MHOI'OIPaHHHU-

31




KOB, IICPEYHUCIICHUE UX DIEMEHTOB U CBOMCTB.

N3006paskeHre MHOTOIPaHHUKOB M BBIITOJHEHHUE MTOCTPOCHUS Ha
M300payKeHHUSIX M MOJIEIISIX MHOTOTPaHHUKOB.

Brluucienue JIMHEHHBIX 2JIEMEHTOB U YIVIOB B IIPOCTPAHCTBEH-
HBIX KOH(QUTypanusx, apryMeHTHPOBAaHUE CBOUX CYXKIEHHH. Xapax-
TEPUCTHKA M H300pa)KEHUE CEUCHMSl, pa38epmKu MHO202PAHHUKOS,
BBIUMCJICHUE IIJIOIAAEH TOBEPXHOCTEH.

[TocTpoeHue mpocTedmnx ceyeHui KyOa, IpU3Mbl, TUPAMUIBL.
[TpumeHeHue GpakToB U CBECHUN U3 IUIAHUMETPHH.

O3HakoMJIEHHE C BUIAMU CUMMETPHUI B POCTPAHCTBE, POpPMY-
JIMPOBAHUE OIPENCICHUM U CBOMCTB. XapaKTEPUCTHKA CUMMETPUU
TeJl BPAIlleHUs] © MHOTOTPAaHHUKOB.

[IpuMeHeHnEe CBOWCTB CUMMETPUM IpH peuieHud 3anad. Mc-
H0JIb30BaHKE MPUOOPETEHHBIX 3HAHUN JIJIs1 UCCIIE0OBAHUS U MOJEIU-
POBaHMsI HECIIOXKHBIX 3a1a4.

N300pakeHre OCHOBHBIX MHOI'OI'PAaHHMKOB U BBIMIOJIHEHHUE PU-
CYHKOB I10 YCJIOBHSM 3a/1a4y

Tena 1 moBepxHOCTH

BpalleHUs

O3HakoMJIEHHE ¢ BUJAMM TeJ BpauleHus], GOpMyIHpOBaHUE UX
ONPEAEIICHUN U CBOMCTB.

@OopMyIMpPOBaHHE TEOPEM O CEYEHUM MIapa IUIOCKOCTBIO M
IUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTHKa U U300pakeHue Tell BpallleHus, X Pa3BepTKH,
CEYCHMUS.

Pemrenne 3ama4 Ha IOCTPOCHHUE CEYCHUM, BBIYUCIICHHWE IUIMH,
pacCcTossHUM, yrioB, Iuromaneu. lIpoBeneHue Aoka3aTelnbHBIX pac-
CY)XJEHUU MMPU PEIICHUH 3a]1a4.

[IpuMeHeHne CBOMCTB CUMMETPHHM TP PEIICHHUH 33]1a4 HA Tesa
BpallleHus1, KOMOMHALINIO Tel.

N300pakeHne OCHOBHBIX KPYIJIBIX TEJl M BHIIOJHEHHE PUCYHKA
10 YCJIOBHIO 3a1a4U

N3mepenuss B  reo-

METpUHU

O3HakoMJIEHHE C MTOHATUAMU IUIOIIAAN U 00beMa, aKCHOMaMH U
CBOWCTBaMH.

Pemienue 3amau Ha BBIUMCIIEHUE IJIOMIAJEH IIIOCKUX (UTYD C
MIPUMEHEHUEM COOTBETCTBYIOIIUX (GopMyn U (aKTOB U3 IJIaHUMET-
pun. V3yueHue TeopeM O BBIUKCICHHH 00BbEMOB MPOCTPAHCTBEHHBIX
TeN, peleHne 3a/1a4 Ha IpUMeHeHue GopMyJl BHIYHCIECHUSI 00bEMOB.
Nzyuenne hopmyn st BRIYUCICHUS TUIOMIAJEH MTOBEPXHOCTEH MHO-
TOTPAHHUKOB U TEJ BpAIlICHHUS.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIIEHUS TUIOIIAIN TIOBEPXHOCTH
cdepsl. Pemenue 3a1a4 Ha BBIYHUCIICHUE TUIOMIA/I€H TTOBEPXHOCTH

IIPOCTPAHCTBEHHBIX TEI

TOPBI

Koopaunatel n Bek-

O3HakoMyIeHHE C TOHATHEM BeKTopa. M3ydeHue nekapToBOU
CHUCTEMBI KOOPAHMHAT B IPOCTPAHCTBE, IOCTPOCHUE IO 3aaHHBIM KO-
OpAMHATaM TOYEK U IJIOCKOCTEH, HAXOXKACHUE KOOPAUHAT TOYEK.

Haxoxxnenne ypaBHEHUH OKpPYKHOCTH, C(hepbl, TJIOCKOCTH.
Beluncnenue paccTossHUNM MEK1y TOYKaMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIUYMH, NPABUII PA3JIOKEHUS
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BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MIPABWII HAXOXKICHUSA KOOP-
JIMHAT BEKTOpAa B MPOCTPAHCTBE, MPABWII JECUCTBUIM C BEKTOpaMHu, 3a-
JTAHHBIMU KOOPJIMHATAMH.

[IpuMeHeHHe Teopuu NpU PELICHUM 3aa4 Ha JEHCTBUS C BEK-
Topamu. M3ydeHne cKaasipHOro Npou3BeeHUs BEKTOPOB, BEKTOPHOIO
YPaBHEHHUs NPSIMON U IIJIOCKOCTH. [IpuMeneHune Teopun npu peleHuu
3aJa4 Ha JEMCTBUS C BEKTOPaMHU, KOOPAUHATHBIN METOJ, IPUMEHEHHE
BEKTOPOB JJIs1 BBIYMCIICHUS BEIWYUH YIJIOB U PAacCcTOSIHUM. O3HaKOM-
JICHUE C JI0OKA3aTeIbCTBAMHM TEOPEM CTEPEOMETPHM O B3aMMHOM pac-
IIOJIOXKEHUU IIPSMBIX U IJIOCKOCTEN C UCIIOIb30BAHUEM BEKTOPOB
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