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Paboyas nporpamma pazpaboTana Ha OCHOBE:

— delepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeNbHOr0 CTaHAapTa CpeaHero o0mero 06pa3oBanHus
(Tpukas MunoGprayku Poccuu ot 17.05.2012 Ne 413 (pen. ot 29.06.2017) «O6 yTBEpKICHHH
(enepanbHOro TOCYIapCTBEHHOTO 00Pa30BaTeNbHOrO CTAHIapTa CPeHEro obImero o0pa3oBaHus)
(3apeructpuposano B Muniocte Poccuu 07.06.2012 Ne 24480);

— IlpumepHOM MpPOTrpaMMbl, peKOMeHI0BaHHOH PenepalbHBIM TOCYIapPCTBEHHBIM aBTOHOMHBIM
yupexnennem «DeepatbHbI HHCTUTYT pa3BuTHs o6pasoBanusy (PI'AY «OUPO») s peanusa-
MM OCHOBHOM MpodeccuoHanbHoM o6pazosarenbHoit mporpammel CITO Ha 6a3e ocHOBHOTO 001IE-
ro 06pa3oBaHus ¢ MOTyYEHHEM cpeHero obmmero obpaszoBanus (mporokon Ne 3 or 21 mrona 2015 1.
PeructpanuosHbii Homep penensun 377 ot 23 utong 2015 r. PIAY «ODUPO»);

— MeToauuecKux peKOMEHJAluii Mo pa3paboTke ¥ peaau3alldy aJalTHPOBaHHEIX 00pa3oBarTesb-
Heix nporpamm CITO, yTBepkIeHHBIX [(emapTaMeHTOM Tocy1apCTBEHHOM IIONMTHKH B chepe 1o~
rotoku paGounx kazapos u JI1O Muno6prayku Poccun ot 20.04.2015 roma Ne 06-830 BH.

PazpaboTunku:
£ 1.K.Aronosa [TpenoaaBarens
7\
_~" (flonnuce, MIT) (vHULHANBI, haMuiTvs) (3aHUMaeMast JOJDKHOCTD)
(moamuce, MIT) (vHMOHATEL, HaMUTHs) (3aHMMaeMas JIOMKHOCTD)
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1. IosicHUTEJBLHAHA 3alIHCKA

Pabouass nmporpamMa yueOHOM QUCHMIUIMHBI «MaremaTuka» NpeiHa3HadeHa s OCBOCHUS
IPOTPaMMBI ITOJITOTOBKH CHEIMAIMCTOB CpeaHero 3BeHa 1o crnenuansHoctd 38.02.01 DxoHomuka u
OyxranTepckuil yuyer (1o oTpaciisiM) Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHus C MOIy4YeHHEM Cpel-
Hero obmiero oOpa3oBanus U peaau3yercs Ha 1 Kypce 04HOi popMbl 00ydeHusl.

Pabouas nmporpamma paspabortana Ha ocHoBe: TpedoBanuit ®I'OC cpeanero obuiero oopazo-
BaHUS, IPEABSABISEMbIX K CTPYKTYpPE, COAEPKAHUIO U PE3yJIbTaTaM OCBOCHMSI y4eOHON AN CIUIIIUHbI
«Matemarukay; PekomeHanuii o opraHu3alyy MOoIy4eHUs cpelHero oouero o0pa3oBaHus B Ipe-
Jies1aX OCBOEHHs 00pa3oBaTeIbHbBIX [IPOrpaMM CpeIHEro npodeccuoHalbHOro 00pa3zoBaHus Ha Oaze
OCHOBHOTI'0 00111er0 00pa30BaHus ¢ y4eToM TpeOoBaHul (peaepanbHbIX rocy1apcTBEHHBIX 00pa30Ba-
TEJIbHBIX CTAHAAPTOB M IMOJIy4aeMOM CIEMUATLHOCTH CPEIHEro npodeccuoHanbHOT0 00pa3oBaHus
(mucbemo JlemapTaMeHnTa rocy1apcTBEHHON MOJIMTUKHY B c(hepe MOAroTOBKU padounx kaapos u JI10
MunoOpaayku Poccun ot 17.03.2015 Ne06-259).

JanHas pabouasi mporpaMma y4MTHIBA€T BO3MOKHOCTH pealM3aliu yd4eOHOro marepuana u
CO3JIaHMS CTICHUATIBHBIX YCIOBHUMN JJISi HHBAJIMJIOB U JIUI C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH 3/I0PO-
Bba (nanee — OB3).

OOyuenune wuHBanmuaoB M Junl ¢ OB3 ocymecTBiaseTcs ¢ y4eTOM OCOOCHHOCTEH
NCUXO(HU3MUECKOTO Pa3BUTHS, WHAWBHUIYAIbHBIX BO3MOXKHOCTEH M COCTOSIHHS 3JI0POBBSI TaKHX
oOyuaromuxcs. B ¢ummane co3maroTcst crenuanbHble YCIOBUS Ui TOJNYYEHHS CPEIHETO
pOoECCHOHAIBHOTO 00pa30BaHusl 00YYAIOIUMHUCS C OTPAHUYCHHBIMU BO3MOXXHOCTSMH 37I0POBbS
(Hactp 10 crateu 79 denepanpHoro 3akona ot 29 nexadbps 2012 r. N 273-d3 «O6 ob6pa3oBanuu B
Poccutickoii ®eneparumny).

OG6pa3zoBatenpHBIN TIporiece s nHBaUI0B U Jinil ¢ OB3 ocyiiecTBisieTcst B €IMHOM MOTOKE
CO CBEpCTHUKAMH, HE UMEIOIIMMHU TaKUX OTPaHUYEHHH.

Pabouas mporpaMma MoKeT OBITh peali30BaHa C MPUMEHEHHEM DJIEKTPOHHOTO 00yueHUs,

JTUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI B TPElyCMOTPEHHBIX 3aKOHOIATEILCTBOM (hopMax
0o0y4YeHHUs WM MPU UX COUYETAHUH, MIPU MPOBEICHUHN YUCOHBIX 3aHITHIA, MPAKTHK, TEKYIIEr0 KOH-
TPOJIS YCIIEBAEMOCTH, TPOMEXKYTOUHOM aTTECTAIIMH 00YJAIOIINXCSI.
Conepkanne paboueit mporpamMmbl «MareMaTukay HalpaBJICHO Ha JOCTHKEHUE CIICTYIOITNX
meJiei:
« o0ecnieyeHue cHOPMUPOBAHHOCTH MPEACTABIECHUIN O COLMATIBHBIX, KYJbTYPHBIX U UCTOpUYE-
CKHUX q)aKTOan CTaHOBJICHUA MaTEMaTHUKU,
*  MBIIUICHHS;
« o0ecneueHne CHOPMUPOBAHHOCTH YMEHHH MPUMEHSTH MOJYyYCHHBIE 3HAHUS TPU PEIICHUU
pa3IMYHBIX 3a/1a4;
« obOecneuenue chOopMUPOBAHHOCTU MPEICTABICHUN O MaTeMaTHKe KaK YacTH OOIeueoBeye-
CKOf/i Ky.]'II)TypI)I, yHI/IBepC'cU'IBHOM SA3BIKC HayKI/I, IIO3BOJISAOIIECM OIINCHIBATH U I/I3y‘—IaTI) peam)-
HBIC npoueccm " SIBJICHUA.
B pabouyro mporpaMMmy BKITFOUEHO COJEpKaHME, HAMPaBJICHHOE Ha (opMupoBaHue y o0yda-
FOIIUXCS KOMITETEHIIMI, HEOOXOIUMEBIX I KadecTBeHHOro ocBoenus IIIICC3 na 6aze 0CHOB-
HOT'O 00IIer0 00pa30BaHUs C TOJYYSHHEM CpEAHEro o0miero oopa3zoBaHus; MPOrpaMMBbI MOI-
TOTOBKH KBTH(DUIIMPOBAHHBIX PAO0OUHX, CITyKAIIHX.
OOu1re neny u3y4yeHuss MaTeMaTHKU TPAJAULIUOHHO PEATH3yIOTCS B UETHIPEX HANPABJICHUSIX:
1) obmiee mpeacTaBieHne 00 UISSIX U METOJJaX MaTEMATHKH;
2) WHTEJUICKTyaJIbHOE Pa3BUTHC;
3) oBiazeHHEe HEOOXOIMMBIMU KOHKPETHBIMU 3HAHHUSIMU U YMECHHSIMU;

4) BOCIUTATEIIBHOE BO3JICHCTBHUE.
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Copepxanue yueOHON AUCHUIIIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMH COJEpKa-

TCJIbHBIMU JIMHUAMHA O6y‘ICHI/I${ MaTE€MaTUuKeE:

anreOpanyeckast TUHU, BKJIIOYAIOIIAsk CUCTEMATH3AIMIO CBEICHHH O YHCIIaX; N3y4YeHHE HOBBIX
1 000011IeHIe paHee U3yYCHHBIX orepanunii (BO3BEACHNE B CTENICHb, U3BJICUEHUE KOPHS, JIOTa-
pudMHUpOBaHUE, CHHYC, KOCUHYC, TAHTC€HC, KOTAHT€HC ¥ 00OpaTHbIE K HUM); U3y4YEHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPAKEHHUI U (POPMYIT; COBEPIICHCTBOBAHUE MPAKTHUYECKUX HABBIKOB U BBI-
YHUCIUTEIbHON KYJIbTYpPBI, PaCIIUPEHNE U COBEPIIEHCTBOBAHUE aNreOpanveckoro ammapara,
c(OPMHPOBAHHOIO B OCHOBHOM IIKOJIE, U €0 NIPUMEHEHHE K PEIICHUI0O MaTEeMAaTUYECKUX U
IIPUKIIAIHBIX 3a7a4;

TEOPETUKO-(PYHKIMOHAIbHAS JIMHHUSA, BKIIOYAOLIAs CUCTEMATU3alUI0 U PacIIUpEHUe CBele-
HUH 0 QYHKIUAX, COBEPIICHCTBOBAHUE IpaMuECKUX YMEHHIT; 3HAKOMCTBO C OCHOBHBIMU HJIE-
MU ¥ METO/IaMU MaTeMaTHYECKOT0 aHajn3a B 00beMe, TIO3BOJISIFOIIEM UCCIIEA0BATh dJIEMEH-
TapHble (YHKIUU U PEHIaTh MPOCTEHINE TeOMETPHUECKUE, (PU3NUYECKHE U JPYrue MPUKIIAI-
HBIE 3a]a4H;

JIMHMS yPaBHEHUI U HEPABEHCTB, OCHOBAHHAs HA MIOCTPOEHUU U UCCIIEJOBAHUM MaTeMaTHye-
CKUX MOJeNeil, mepeceKaromascs ¢ aaredpandeckoil U TeopeTuko-GpyHKINOHAIbHON TUHUAMU
U BKJIIOYAIOLIAsl pa3BUTHE U COBEPILIEHCTBOBAHME TEXHUKU aJIreOpandyeckux Mmpeoopa3zoBaHuit
JUIsl PEeLIeHUs] ypaBHEHUH, HEPABEHCTB U CUCTEM; (POPMUPOBAHUE CIIOCOOHOCTH CTPOUTDH U HC-
CJIEI0BATH IIPOCTEUIIINE MAaTEMAaTUYECKHE MOJIEIIN IIPYU PELIEHUH IPUKIIAIHBIX 3a/1a4, 3a1a4 U3
CMEXHBIX U CHIEHIHAIIBHBIX TUCLHUILINH;

reoMeTPUYECKast JIMHUS, BKITIOYAIOIAsl HATISIHBIE TPECTABICHHS O TIPOCTPAHCTBEHHBIX (PH-
rypax 1 U3y4eHHue UX CBOUCTB, GOpMHUPOBAHHUE U Pa3BUTHE IPOCTPAHCTBEHHOTO BOOOpaKEHUS,
pa3BUTHE CIIOCOOOB FreOMETPUUYECKUX U3MEPEHUH, KOOPIUHATHOTO U BEKTOPHOT'O METOJIOB ISt
pELICHU MaTEMaTUYECKUX U IIPUKIIAJHBIX 3a/a4;

CTOXacTUYeCKasl TMHUS, OCHOBAaHHAs HA Pa3BUTUU KOMOWHATOPHBIX YMEHUH, peAcTaBICHUI
0 BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAOILEr0 MUPA.

B tematnueckoM miaHe pabodeil mporpamMmbl yueOHbIM MaTepHai npecTaBieH B (opMme de-

peAyIOLIErocs: pa3BepThIBAHNS OCHOBHBIX COJIEP’KATENIbHBIX JIMHUN (anre0panyeckoil, TeOpeTUKo-

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

VYuebnas nucnuriauHa «MaTemaTukay SBISETCS YYEOHBIM MPEIMETOM 0053aTeNbHON Tpe-

MeTHOU obnactu «Maremaruka u uHpopmatuka»y OI'OC cpennero obmiero o6pazoBaHusl.

OcBoeHue COACPpIKaHUA yqe6H0171 JUCLHUIUIMHBI «MaTteMaThKa» obecrnieunBaeT JOCTHIXCHUC

00YYaIOUIMMUCS CIECAYIOIIUX Pe3yabmanmos:
JUYHOCHHBIX:

- chOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKe KaK YHHBEPCAIbHOM SI3bIKE HAYKH,
CPE/ICTBE MOJICTTUPOBAHUS SIBICHUN W TIPOIIECCOB, UIEAX M METOJIaX MATEMATHKH;

- TIOHMMaHHE€ 3HAYMMOCTH MAaTeMaTHKH /I HAYYHO-TEXHUUYECKOTO mporpecca, chopmupo-
BaHHOCTbH OTHOIIIEHUS K MAaTEMaTHKE KaK K 4aCTH OOIIEYEIOBEYECKON KYIbTYphI Uepe3 3Ha-
KOMCTBO C UCTOPHUEN Pa3BUTHS MAaTEeMaTUKH, YBOJIIOLIMEN MaTEMaTUHYECKUX UAEH;

- Pa3BUTHE JIOTUYECKOTO MBIIIICHUS, TIPOCTPAHCTBEHHOTO BOOOPAKEHHUS, AITOPUTMUIECKOM
KYJIBTYpPbI, KPpHTUHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM AJisi Oynyiiei mpodeccro-
HAJIBHOU JIEATEeIHLHOCTH, JUIS MPOIOJDKEHUS 00pa30oBaHUs U caMOOOPa30BaHHS;

- OBJIAJICHHE MATEMaTUYECKUMH 3HAHUSMHU U YMEHUSIMHU, HEOOXOJUMBIMH B TTOBCETHEBHOM
KU3HH, JJISI OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUTUINH U TUCIUTIINH mpodec-
CHOHAIBHOTO ITUKJIA, IS MIOJTyYeHUs 00pa30BaHus B 00JaCTAX, HE TPEOYIOMMX YTiyOeH-
HOI MaTeMaTH4eCKOM ITOJITOTOBKH;



TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSIKE-
HUU BCEH JKU3HU; CO3HATENIbHOE OTHOIIEHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCIeNHOW MpodecCHOHABHON 1 00IIECTBEHHOU e TENHHOCTH;

TOTOBHOCTH U CITIOCOOHOCTB K CAMOCTOSITENIbHON TBOPYECKON U OTBETCTBEHHOU JEATEIHHO-
CTH;

TOTOBHOCTH K KOJUIGKTHUBHON paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMHU B 00pa30oBaTellb-
HOM, 00I1IeCTBEHHO MOJIE3HON, yueOHO-HUCCIIeI0BATEeIbCKOM, TPOEKTHOM U APYTUX BUAAX JIe-
ATEIbHOCTH;

OTHONIEHHE K MPOGECCHOHATBHON NESTEIBHOCTH KAaK BO3MOYKHOCTU YYacCTHUSl B PEHICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOJIEM;

Memanpedmemublx:

YMEHHE CAMOCTOSITEINBHO ONPEIEIIATH LIEJIH AEATEIbBHOCTH U COCTABIIATH IUIAHBI JEATEIIbHO-
CTH; CaMOCTOSITEJIbHO OCYILIECTBJIATh, KOHTPOJIHUPOBATh U KOPPEKTHUPOBATH AEATEILHOCTD;
HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI ISl JJOCTUKEHHS TTOCTABJICHHBIX LIEJIEH U peanu-
3alli TUTAHOB AESITENIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUIX;
YMEHHE MPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM JesTelNb-
HOCTHU, YYUTHIBATH MO3UIUU APYTUX YYACTHUKOB JESATEIBHOCTH, d3PPEKTUBHO pa3periaTh
KOH(JIUKTHI;

BJIQJICHYC HABBIKAMH MTO3HABATEIIBHOMN, YI€OHO-UCCIICIOBATEIILCKON U POCKTHOM JICATEIIh-
HOCTH, HABBIKAMH PA3pEHICHHS ITPOOJIEM; CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJOB MO3HA-
HUS,

TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENbHOW WMH(OPMAalMOHHO-TTO3HABATEIILHON Jiesi-
TEIbHOCTH, BKJIIOYasi YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHUKAX WH(POpMAIIUH,
KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH WHPOPMAIUIO, TIONYUYAEMYIO U3 Pa3TUYHbBIX
HMCTOYHUKOB;

BJIAJICHUE SA3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOKO TOUKY
3pEHUs, UCTIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPECTBA;

BJIaJICHUE HABBIKAMU MTO3HABATEIILHON PEIIEKCUU KaK OCO3HAHMSI COBEPIIIAEMBIX JCHCTBUN
Y MBICIIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, TPAHUILl CBOETO 3HAHUS U HE-
3HaHHUSI, HOBBIX MO3HABATENBHBIX 33/1a4 U CPEACTB JIJISl UX JIOCTUKECHHUS;
[[EJIEYCTPEMIICHHOCTh B MIOMCKAX U MPUHITHH PEIICHHUH, COOOPa3UTENIbHOCTh U UHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUN; CIOCOOHOCTh BOCIIPUHUMATEL KPacoTy U
rapMOHHUIO MHUPA;

npeomemmuuix:

c(OpMUPOBAHHOCTH MPEACTABIECHUIN 0 MaTeMaTHUKe KaK 4YaCTH MUPOBOM KyJIbTYPhl U MECTE
MaTeMaTUKU B COBPEMEHHOM IIUBUIIM3AIIMU, CTIOCO0aX OMUCAHUS SIBICHUN peaIbHOTO MUpa
Ha MaTEMaTUYECKOM SI3BIKE;

c(OpMHPOBAHHOCTH MPEJICTABICHUI O MAaTEMAaTUYECKUX MOHATUAX KaK BaXHEHIIMX MaTe-
MaTUYECKUX MOJECIIAX, IO3BOISIONINX ONKUCHIBATH U U3y4YaTh PA3HBIE IIPOLIECCHI U SIBICHUS;
[IOHUMaHUE BO3MOYKHOCTH aKCHOMAaTUYECKOIO TIOCTPOECHUsI MATEMAaTUYECKUX TEOPUN;
BIIaJICHUE METOAMHU JI0KA3aTEIbCTB U aJITOPUTMOB PEILLEHUs, YMEHUE UX IIPUMEHSATH, IIPO-
BOJUTH JOKA3aTEIbHbIC PACCYKICHUS B XO/E PEILIEHUS 3a/1a4;

BJIaJICHUE CTaHIApPTHBIMU IIPUEMaMU PELIEHUs PALIMOHAIBHBIX U UPPALMOHAIIBHBIX, [T0KA-
3aTeJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CUCTEM; UC-
[I0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHUCIIE JUIS [IOMCKA ITyTH PELICHUS

U WUTIOCTPALIMY PELeHUs] YpaBHEHHU I U HEPABEHCTB;
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- c(hOopMHUPOBAHHOCTH MPEACTaBIECHUI 00 OCHOBHBIX MOHATHAX MaTEMaTUYECKOIO aHAJIN3a U
UX CBOWCTBAX, BJIa/ICHUE YMEHUEM XapaKTEepU30BaTh MOBeIeHHE QYHKIINH, UCIIOIb30BaHHE
MOJTyYECHHBIX 3HAHUN JJIS1 OMUCAHUS M aHAJIN3a PEeaTbHBIX 3aBUCUMOCTEI;

- BIJIaZICHWE OCHOBHBIMHU HMOHSATHUSMH O IJIOCKUX M IMPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PH-
rypax, UX OCHOBHBIX CBOMCTBax; c()OPMHUPOBAHHOCTb YMEHHSI PAaclOo3HABaTh T€OMETpHYE-
cKue (UTYpHI Ha YePTEKAX, MOJICISIX U B pEaIbHOM MUPE; IPUMEHEHUE H3yYCHHBIX CBOMCTB
reoMeTpudeckux Guryp u Gopmys i pelieHus: FeOMeTPUYECKUX 3aa4 U 3aa4 ¢ IPaKTH-
YECKUM COJICPKAHUEM;

- c(hopMHPOBAHHOCTH MPEACTABIECHUH O IIpoLeccax U SABICHUSAX, UMEIOLINX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEalIbHOM MHUPE, OCHOBHBIX OHATHUSX dJIe-
MEHTapHOU TEOPHUM BEPOSATHOCTEM; YMEHUNM HAXOIUTh U OLICHUBATh BEPOATHOCTU HACTYII-
JeHUs COOBITUH B MPOCTEHIINX MPAKTHUYECKUX CUTYaLUSAX M OCHOBHBIC XapaKTEPHUCTUKU
CIIyYaHBIX BEJIUYUH;

- BIIaJICHWE HABBIKAMHU HCIOJBH30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IMPH PEUICHUN
3ajay.

[Tpu peanuszauuu coaepxanus o0eo0pa3zoBaTeIbHON yueOHON AUCHUIUIMHBI «MaTeMaTuKa»
MakcHuMaibHas yueOHasi Harpy3Kka oOydaromuxcs coctaBisier — 244 yaca. U3 Hux ayauropnas (00s-
3aresbHasi) Harpy3ka oOydaromuxcs — 234 yaca, mpoMexxyrounas arrectanus 10 yacos.

JlanHast qUCHMIUIMHA H3yJaeTcs ABa ceMecTpa. MToroBoi popmoii KOHTPOJIS SBISETCS dK3a-
MEH.



2. TemaTuveckuii miaH y4eOHOH TMCUUNIMHBI

KoanuectBo
ayIUTOPHBIX Ya-
COB

Makc.
HaumenoBanue
CopnepxarenpHble TMHUU Harpyska
pas3zesnoB U TeM
CTYJ., 4ac
Bcero
1 cemecmp 102 102
BBenenue 2 2
Tema 1 PazBuTHe IOHATHSA O
Anrebpanyeckas 12 12
qyHucJie
Tema 2 Kopuu, crenenu u Jio- Anrebpanueckas, 26 26
rapugmMsbl TEOPETUKO-(PYHKIUOHATIbHAS.
Tema 3 OcHOBBI TPUTOHOMET- Anrebpanyeckas,
pun TEOPETUKO-(PYHKIIMOHAIbHA, 30 30
YpPaBHEHUU U
HEPaBEHCTB
Anrebpanueckas,
Tema 3.1 OcHOBHBIEC HOHATHS TEOPETHKO-(PYHKIIMOHAIbHAs, 6 6
TPUTOHOMETPHH YPaBHEHHH U
HEPABEHCTB
Anrebpanyeckas,
Tema 3.2 [IpeobpazoBaHus Tpu- |TEOPETUKO-()YHKIIMOHAIBbHAS, 14 14
TOHOMETPUYECKUX BBIPAKECHUN YpaBHEHUH U
HEPaBEHCTB
Anrebpanueckas,
Tema 3.3 TpuroHomeTpuyeckue |TeOpeTUKO-PyHKIIMOHATIbHAS, 12 12
ypaBHEHMS U HEPaBEHCTBA YpaBHEHUH U
HEPABEHCTB
Tema 4 ®ynknun, nx cBoiicrea|TeopeTnko-(yHKIIMOHATbHAS
U rpauku 24 24
Tema 4.1 O6nacts onpenenenus, | TeopeTnko-(yHKIHOHATbHAS
MHO’KECTBO 3HAUE€HUH U rpapuKu 10 10
3JIEMEHTAPHBIX (QYHKIIUH.
Tema 4.2 Crenennsle, noka3a- | Teopernko-¢yHKIIMOHAIbHAS
TeJIbHAas, JJorapupMuIecKas, 14
TPUTOHOMETPUYECKHE 14
byHKIIT
Tema 5 KomOunaropuka. Cra-
THCTHKA M TEOPHUsSI BEPOATHO- CroxacTuueckas 16 16

crei




Konmnuectso
ayJUTOPHBIX dYa-
COB
Makc.
HaumenoBanue
CopepxarenpHble TMHUH Harpyska
pa3zesoB U TeM
CTYZ., 4ac
Bcero
CroxacTuueckas
Tema 5.1 KomOunaropuka 6 6
2 cemecmp 132 132
Tewma 5.2 DneMeHTBI TEOpUU Be- CroxacTuueckas
pOsiITHOCTEM 4 4
Tema 5.3 DnemeHTs MaTemMartu- Croxactuueckast 6 6
YECKON CTaTUCTUKH
Tema 6 YpaBHeHust u Hepa- YpaBHeHMUI U
BEHCTBA HEPABEHCTB 22 22
Tema 6.1 YpaBHeHUs U CUCTEMBI VYpaBHeHuii u 14 14
yYpaBHEHUN HEPABEHCTB
Tema 6.2 HepaBeHncTBa YpaBHeHUl U 8 3
HEPABEHCTB
Tema 7 Hauana maremarnue- |TeopeTnko-(yHKIHOHATbHAS 40 40
CKOro aHAJIu3a
Tema 7.1 ITocnenoBarensHocTH | TeopeTnko-(yHKIMOHATbHAS 4 4
Tema 7.2 IIponsBonHas pyHk- | TeopeTnko-¢pyHKIHOHATbHAS 20 20
nuu. [IpumMenenue npon3BoaHOMN.
Tema 7.3 Unterpan u ero npu- | Teopernko-¢pyHKIIMOHAIbHAS 16 16
MEHEHUE
Tema 8 IIpsimble U MI0CKOCTH I'eomerpuyeckas 20 20
B IPOCTPAHCTBE
Tema 9 MHOrorpaHHUKH 1 I'eomerpuueckas 26 26
KpYyrJble Tejaa
Tema 9.1 MHororpanHHuKu I'eomeTpuyeckas 10 10
Tema 9.2 Tena n noBepxHOCTH I'eomerpuyeckas 8 8
BpallleHUs
Tewma 9.3 3mepenust B reomer- I'eomerpuueckas 8 8
pun
Tema 10 KoopanHaThbl U Bek-
P I'eomerpuueckas 14 14
TOPbI
IIpoMexxyTouHasi aTTecTANUS 10




KoanuectBo
ayIUTOPHBIX 4Ya-
COB

Makec.
HaumenoBaunue
ConeprkaresibHbIC JTUHUU Harpyska
pa3aesoB U TEM
CTYyJ., 4ac
Bcero
HToro 244 234
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3. Conepsxkanue y4eOHOM QM CHUTIIUHbBI

BBenenue

Maremartuka B HayKe, TEXHUKE, JKOHOMUKE, HH(POPMAIIMOHHBIX TEXHOJIOTHSIX U MTPAKTUICCKOM
nesitenbHOCTH. Llenu u 3anaun n3ydeHuss MaTeMaTiuKy ipu ocBoeHuu npodeccuii CI1O u ciennans-
Hocreii CIIO.

Tema 1. PazBuTHE NOHATHA 0 YHCJIIE

Llenbie u parmoHanbHBIC yncia. JleicTBUTENbHBIC YUCHa. [Ipubnusicenusie gviuucienus. Kom-
NIeKCHble YUCA.

OKpyrJIeHHEe U CpaBHEHHUE ACHUCTBUTEIBHBIX YKcell. [[pubarkeHHbIE BBIYNCICHUS C TIOMOITBIO
MK.

Pemienne npukiiagHbIxX 3a/1a4 Ha IPOLICHTHI.

Tema 2. KopHu, crenenu u jorapupmsol

Kopuu u crenenu. KopHu HaTypalbHON CTENEHU U3 YMCia U UX cBolcTBa. CTeneHu ¢ panuo-
HaJIbHBIMU TI0Ka3aTeJIsIMU, UX cBoWcTBa. CTENeHu C NEeHCTBUTENbHBIMU NOKa3aTesiMu. Ceoticmea
cmenetu ¢ 0eticmeumenbHulM NOKA3amesnem.

Jlorapudm. Jlorapudm uncna. OcHoBHOE J0rapupMUIECKOe TOKAECTBO. JlecITUUHbIE U HATY-
panbabie norapudmel. [IpaBuna neiicteuii ¢ norapudmamu. [lepexo K HOBOMY OCHOBAHHUIO.

[IpeoOpa3oBanue anredpanyeckux BelpaxkeHuil. [IpeoOpa3oBaHue panMoHaIbHBIX, UPPALIUO-
HaJIbHBIX CTENEHHBIX, I0KA3aTEIbHBIX U JOTapU(PMUUECKUX BBIPAKEHUH.

Bolunicnenne kopHell ¢ HaTypalbHbIM TIoka3ateneM. [IpeoOpazoBaHue HppanMOHAIbHBIX
BBIPAKCHUI.

Bbruncnenne creneHei ¢ palMOHaNbHBIM MoOKazaTeneM. llpeoOpa3oBaHue CTENEHHBIX
BBIPAKECHUI.

Beruucnenue porapugmon yncia. CBOHCTBaA J0rapugmoB.

[TpeoOpa3oBanus orapuGMUIECKUX BbIPAXKEHUN

Tema 3 OcHOBbI TPMTOHOMETPHHU
Tema 3.1 OcHOBHbIE IOHATUSI TPUTOHOMETPUH
Panuannas mepa yrna. BpamarensHoe nukeHue. CUHYC, KOCMHYC, TAHT€HC M KOTaHTEHC
qucia.
W3mepeHue yriioB BpallleHHs B rpajycax U paauaHax. 3Ha4YeHHs CUHYCa, KOCUHYCa, TAHT€HCa
Y KOTaHI€HCa YUCIIa.

Tema 3.2 IIpeoOpa3oBaHus NPOCTEHIIUX TPUTOHOMETPHYECKHX
BbIPaKEHHU I

OcHoOBHbBIE TpUTOHOMETpUUECKHe TokaecTBa DopMyibl npuBeAeHus. POPMYIIbl CIOKEHHUS.
®opmynsl yaBoeHUs: Popmynel nonogunnozo yaia. llpeodpazoBaHue cyMMbl TPUTOHOMETPHUYECKHUX
(GyHKLIUH B IpOU3BEIEHUE U IPOU3BEACHUS B CYMMY. Buipaosicenue mpueoHomempuieckux yHKyut
yepe3 MaHeHC NON0GUHHO2O0 apeyMeHmd.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUH ¢ TOMOIIBIO (hOPMYJIT IPUBEICHUS.

[TpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHHUH C MOMOIIBIO (OpMYIT CIIOKEHUS, YABOE-
HUS.

[TpeoOpa3zoBanms MPOCTEHIITMX TPUTOHOMETPHUIECKUX BBIPAKEHUN

Tema 3.3 TpuronoMerpuyeckue ypaBHeHHUsI 1 HEPaBEeHCTBA
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[Ipocreiiliue TPUrOHOMETPUYECKUE YpaBHEHUs. [Ipocmetiuiue mpuecoHomempuieckue Hepa-
8eHcmea.

OO6patHble TpUroHOMeTpUYeckre QyHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Pewenne npocTeNmmx TPUrOHOMETPUIECKUX YPABHEHUM.

Pemenne npocTenmmx TpPUroHOMETPUIECKUX HEPABEHCTB.

Tema 4 ®yHKUUM, UX CBOMCTBA U rpadu
Tema 4.1 O6sacTh onpeaesieHnsi, MHOKECTBO 3HAYEHUI, CI0CO0bI 3aaHuil QyHKIIUMN

Oyukiun. O01acTh OnpeeIeHnst K MHOKECTBO 3HaU€HUH; rpaduk (yHKIIUHU, TOCTPOSHUE Ipa-
(buKOB (QYHKIINN, 3aJIaHHBIX PA3JIMYHBIMHU CIIOCOOAMHU.

CpotictBa QpyHKIIMH. MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAHUYCHHOCTH, MEPHOINY-
HOCTb. [IpoMeXyTKHM BO3pacTaHus U YOBIBaHUS, HANOOJBIIIEC U HAMMEHBIIICE 3HAYCHHSI, TOUKH IKC-
Tpemyma. ['padpudueckas uatepnperanus. [Ipumepsl GyHKIIMOHAIBHBIX 3aBUCHMOCTEN B PEaIbHBIX
mporeccax u sBIeHUsIX. Apudmernueckue oneparuu Haa Gyakiusvu. Ciioxkaas QyHKIus (KOMIIO-
3unus). [lousmue o Henpepvl8HOCMU DYHKYUU.

Obpammuvie ¢ynxkyuu. OONacTh onpeaeneHus u od1acTb 3HaYeHU oOpaTHON GyHkumu. ['pa-
¢buk obpaTHON HYHKITUH.

Haxoxnenue 3naueHust (GyHKIUY 110 33JaHHOMY 3HaYeHHIO apryMeHTa, 00J1acTy ONpeaeeHUs
¥ 00J1aCTH 3HAYeHUs PYHKIIUU

[Toctpoenue rpadukoB pyakimu. OnpenesieHne OCHOBHBIX CBOMCTB YUCIIOBBIX ()YHKITHH .

Tema 4.2 CreneHHble, NOKa3aTebHbIe, JorapupmMuyeckne 1 TPUrOHOMeTPHYECKH e
¢pynkuun. O0paTHbIe TPUTOHOMETPHYECKHE (PYHKIIUM.

Onpenenenus GyHKIMHA, X CBONCTBA U TpaUKH.

[TpeoOpa3zoBanus rpadukos. [lapamienbHbIi nepeHoC, CHMMETPHUSI OTHOCUTENIBHO OCei Koop-
JUHAT U CUMMETPHsI OTHOCUTEIBHO Hadajla KOOPAMHAT, CAMMETPHUS OTHOCUTEIBHO IPSIMOM Y = X,
PacTsKEHUE U CKaTUE BAOJb OCEH KOOPAMHAT.

[Toctpoenue rpadvKoB CTENEHHBIX (PYHKIIMM, YTEHUE CBOMCTB.

[TocTpoenue rpadukoB Moka3aTeNbHBIX (HYHKIIUM, YTEHUE CBOMCTB.

[Toctpoenue rpadukoB JorapupMuueckux GyHKIHM, YTEHUE CBOMCTB.

[Toctpoenue rpaukoB TPUTOHOMETPUUECKUX (PYHKIIMM, YTEHHE CBOMCTB.

Tema 5 KomOuHaTopuka, CTATHCTHKA U TEOPHUsI BEPOSTHOCTEH
Tema 5.1 Jy1eMeHTbI KOMOMHATOPUKH
OCHOBHBIE TOHATHSI KOMOMHATOPHUKH. 3aJa4l HA TIOJICUET YKCclia pa3MeIleHi, IepeCcTaHOBOK,
codetanuii. Pemenue 3agad Ha niepedbop BapuantoB. ®opmyna 6mHOMa HeroToHa. CBoiicTBa OMHO-
MUHaNbHBIX KO3 dunnenTos. TpeyronpHuk [lackans.
Pemenue 3a1a4 mo KOMOMHATOPUKE.

Tema 5.2 DiieMeHTHI TeOPUHU BEPOATHOCTEH
CoObITHE, BEPOSITHOCTH COOBITHS, CIIOXKEHHE U YMHOKEHUE BeposiTHOCTeH. [lonsamue o He3a-
sucumocmu coovimui. /[uckpemunasn ciyuyauHas 6eluduna, 3aKon ee pacnpeoenenus. Yucnoguvle xa-
PAKmepucmuky OUCKpemHou ciy4aunol eenudunsl. [lonamue o 3axone 6016uux yucel.
Brrumncienre BepossTHOCTENH COOBITHH.
Tema 5.3 DiieMeHTBI MATEMATHYECKOM CTATUCTHKH
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[IpencraBienue naHHBIX (TAOIUIBI, TUATPAMMBIL, TPAQUKN), 2eHepalbHas COBOKYNHOCHb, 8bl-
bopka, cpeoHee apugmemuueckoe, meouana. Ilonsamue o 3a0a4ax Mamemamuieckol CImamucmuxuy.
Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epOSMHOCIHBIX MemMo008.

Pemenune npakTiuueckux 3aad Ha 00pabOTKY YMCIOBBIX TAaHHBIX, BBIYMCICHUE UX XapaKTepH-
CTUK

[IpencraBieHne CTATUCTUYECKUX JAHHBIX B BUJE TAOIHII, AUAarpamMM, rpaduKoB.

AJITEBPA
Tema 6 YpaBHeHHsI U1 HEPABEHCTBA
Tema 6.1 YpaBHeHUS U CCTeMbl YPABHEHM
YpaBHEHHMsI U CUCTEMBI YpaBHEHUHN. PaninonanbHble, MppalMOHaIbHBIE, IOKA3aTEIIbHBIC U TPU-
TOHOMETPUYECKUE YpaBHEHUS U CUCTEMbl. PaBHOCMIIBHOCTh ypaBHEHM, HepaBeHCTB, cucteM. Oc-
HOBHBIE IPUEMBI UX PELICHUS (Pa3/I0KEHNE HA MHOKUTENH, BBEJICHUE HOBBIX HEU3BECTHBIX, I1OJICTA-
HOBKa, rpaduieckuii Meron). M3o0pakeHne Ha KOOPAWHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUI
YPaBHEHUU C ABYMs IEPEMEHHBIMHU U UX CUCTEM.
Pemennie ypaBHeHU aHATUTUYECKUM, TpaduueckiuM Metoaamu. HTepripeTanus pe3ynprata
Pelwienune panmoHalbHbIX, HPPAMOHAIBHBIX YPABHEHUHN U UX CUCTEM.
Pemennie nokazarenbHbIX, TOTapU(PMUUYECKUX YPABHEHUN U UX CHCTEM.
PemieHnne TpUroHOMETPUYECKUX YPABHEHUM U UX CUCTEM.

Tema 6.2 HepaBencrBa

PaBHOCUIBHOCTE HepaBeHCTB. OCHOBHBIE IPUEMBI UX pelIeHUs (Pa3IoKEeHUE Ha MHOKUTEIH,
BBEJICHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, IpayUUECKU METO).

PanmonaneHbie, uppaloHaibHble, MOKa3aTeNbHbIe HepaBeHCTBa. OCHOBHBIE MPUEMBI UX pe-
mienus. Micrnonp3oBanue cBONCTB U rpaduKoB (HYHKIUI TP peIlIeHUH HEpPaBEHCTB. MeTo1 HHTepBa-
noB. M300pakeHre Ha KOOPAUHATHOM TJIOCKOCTH MHOXKECTBA PEIIEHUI HEPABEHCTB C ABYMsI Iiepe-
MEHHBIMU U UX CHUCTEM.

Pemenue HEPABCHCTB U UX CUCTEM pa3JINMIYHBIMU MCTOAAMHU.

Pemenue pannoHaibHbBIX, UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX, JIOrApU(PMUIECKUX HEPABEHCTB,
UX CHCTEM.

Tema 7 Hayaia MaTeMaTH4e€CKOro aHAJIH3a
Tema 7.1 IlocienoBaTe/IbHOCTH
[TocnenoBarensHocT. CIOCOOBI 33/1aHUSI U CBOWCTBA YHMCIIOBBIX MOcieqoBaTebHoCTel. [1o0-
Hamue o npeodene nociedosamenvrocmu. Cywecmeosanue npeodena MOHOMOHHOU 02PAHUYEHHOLL NO-
cnedosamenvrhocmu. CyMMUpOBaHUE MociiefioBareabHocTel. beckoHeuHo yObIBaroias reoMeTpuye-
CKasl IPOrpeccusi U ee Cymma.
Brruncnenue 4ieHoB 4MCIOBON MOCIEA0BATEILHOCTH U €€ Mpeena.

Tema 7.2 Ilpoussoanas ¢pynkumnu. IIpumenenne npon3BoaHoi
[TpousBonHas. [loHsTHE O TPOU3BOIHON (PYHKIINH, €€ TEOMETPHUECKUI U (PU3HUECKUIT CMBICII.
VYpaBHeHUe KacaTelabHOM K rpaduky QpyHKuuu. [Ipon3BoHbBIE CyMMBbI, pa3HOCTH, NIPOU3BEICHHUS,
yacTHbIE. [Ipon3BOIHBIE OCHOBHBIX 3JIeMEHTapHbIX (GyHKIMA. [IpuMeHeHne mpon3BoAHOI K Hccie-
JIOBaHUIO (PYHKITMH M MOCTpOeHUI0 rpadukoB. [Ipou3sodnvie 0OpamHol GyHKyuu u KOMROUYUU
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@yHxkyuu. IIpumepbl UCTIOIB30BaHUs MPOU3BOIHOM Il HAXOKICHHS HAWTYyUlIero PeleHus B Ipu-
KJIQTHBIX 3a/a4ax. Bropas nmpou3BoHas, ee reoMeTpuuecknii U ¢puzndeckuii cmpica. Haxoxnenne
CKOpOCTH JIJIsl TIpoLiecca, 3aAaHHOro (hopMyson U rpaduxom.

Haxoxnenne npousBoqHOM GyHKIIUU 1O PopMyIaMm U MpaBUIIaM.

[TpousBonHas GyHKIMH, €€ TEOMETPUUYECKUI U (PU3NIECKHUIA CMBICI. Y paBHEHHE KacaTeIbHON
K rpaduKy (yHKIHU.

HaxoxaeHue skcTpeManbHbIX TOYEK, TOUeK Heperuoa.

[TpumeHeHre TPOU3BOJHON K UCCIIEIOBAaHUIO (YHKIIUI U MOCTPOCHHIO TPaPUKOB.

Pemenne npukiagHpIX 33124 C UCIOJIb30BAHUEM IIPOU3BOIHOM.

Tema 7.3 UHTerpaj u ero npuMeHeHue

[TepBooOpaznas u unTerpai. [lpumeHeHnue onpeneneHHoro HHTerpaia s HaX0KICHHS TI10-
a1 KpUBOJIMHEHHOM Tpanerun. @opmyna Heiotona—IJleiibanna. [lpumepsl mpuMeHEHUS WHTE-
rpajia B pu3uKe U TeOMETPHH.

Haxosxnenue nepBoo6pa3zHoii (yHKIMHU C TIOMOIIBIO TaOIUIbI MHTETPaloB

Brruncnenue onpeaeneHHoro HHTerpana

Beruucnenue pu3nueckux BEJIMYHMH C TOMOUIBIO ONPEAEICHHOTO UHTErpaa.

Brruncnenue niuomanen ¢ IOMOIIBIO ONPEIEICHHOIO HHTErpaa.

I'EOMETPUAA

Tema 8. IIpsiMble H IJIOCKOCTH B POCTPAHCTBE

B3anMHOe pacronokeHue AByX NpsMBIX B IPOCTpaHCcTBe. [lapamuienbHOCTE IPSIMOM U IIIIOCKO-
ctu. [TapamnensHOCTh IIockocTel. [leprnenuKyapHOCT NpAMON U II0CKOCTH. [leprieHauKymnsap u
HAKJIOHHAsA. YTOJI MEXAY NPSIMOW U IJIOCKOCTBIO. JIBYrpaHHBIN yroi. YTrosl MeXay IUIOCKOCTSIMH.
[TepnieHIUKYIAPHOCTD JBYX IUIOCKOCTEM.

['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MapaUIeIbHbII EPeHOC, CUMMETPUsl OTHO-
CUTEJIBHO TUIOCKOCTH.

[TapannensHoe mpoektupoBanue. [Lowads opmozonanvhou npoexkyuu. 3o0paxkeHue mpo-
CTPaHCTBEHHBIX (UTYD.

Omnpenenenne B3aMMHOIO pacloIOKEHUS IPSIMBIX, TPSIMON U IMJIOCKOCTH M IJIOCKOCTEH B ITPO-
CTpPaHCTBE.

[TapannensHOE MpoekTupoBaHue. M300paxeHne NpocTpaHCTBEHHBIX (pUryp

Haxoxzaenue yria Mexay npsIMON U TUIOCKOCTBIO, MEXKAY IIOCKOCTSIMU

[TapanienpHbIil IEPEHOC, CHMMETPHSI OTHOCUTEIBHO MIIIOCKOCTH

Tema 9 MHOrorpaHHMKH H KpyIJible TeJa
Tema 9.1 MHOrorpaHHuKu

Bepwunvl, pebpa, epanu mnocoecpannuxa. Pa3septka. MHOTOrpanHbie yribl. Beiykibie MHO-
rorpanHuku. Teopema Diiepa.

[Tpusma. [Ipsimast u naxnonnas npusma. [pasunbpHas npusma. [apamnenenunesn. Kyo.

ITupamupa. [IpaBribHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.

CummeTpu B KyOe, B apajuiesienuIiesie, B Ipu3Me U MUpaMuie.

Ceuenus Ky0a, IPU3MBI ¥ THPAMUJIBI.

[IpencraBiaeHre 0 NMpaBUIBHBIX MHOTOTPAaHHHUKAX (TeTpa’zpe, Kyoe, oKTaszape, AoAeKa’ape U
HUKOCadIpe).

Pemenne npocrednmx cTepeoOMETPUYECKUX 3aa4 HAa HAX0XKICHNUE TEOMETPUUECKUX BEIIMYUH

B IIpU3Me, MUpaMUJIE.
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Tema 9.2 Tes1a 1 NOBEPXHOCTH BpallleHUSA

[Humuaap u koHyc. Y ceueHHbIH KoHyc. OCHOBaHME, BRICOTA, OOKOBAs MOBEPXHOCTh, 00pa3yro-
miasi, pa3BepTka. OceBble CEUEHHS U CEUEHHUs], MapalieNIbHbIe OCHOBAHMUIO.

[lap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

[Mununnap. CeueHus: WINHAPA IIOCKOCTBIO.

Pemenne HpOCTef/’IH_II/IX CTCPCOMCTPUYCCKUX 3ada4 Ha HAXOXKICHUC I'COMCTPUICCKUX BCIIMYUH
B LIWJIMH]IpPE, KOHYCE, I1ape

[Hap u chepa, ux ceuenus. KacarenpHas mockocTs k cdepe.

Tema 9.3 U3mepenusi B reomeTpuu

O0bem u ero u3mepenue. MaTerpansHas hopmyna oobema.

®opmyibl 00bemMa Ky0a, IpSMOYTOJIBHOTO MapajlieNenune/ia, MPU3Mbl, TUITHHIpa. DopMyIIbl
o0pema nupamubl U KoHyca. DopMyibl IO NOBEPXHOCTEN LMIMHAPA U KOHYyca. Dopmyibl
o0beMa Imapa u Iiomanu cepsl.

[Tomo6ue Ten. OTHOIICHUS IJIONIA/ICH MOBEPXHOCTEH M 00bEMOB MTOJJOOHBIX TEII.

Penrenue npukiagHbIX 3a/1a4 Ha HAXOXKJCHHUE IUIOMIAJICH MOBEPXHOCTEH U 00BEMOB MHOTO-
I'PaHHHUKOB.

Penrenue npukIiaHbIX 33/1a4 Ha HAXO0XICHUE TUIONIA/IeH MOBEPXHOCTEH M 00bEMOB IIWIIMH/IPA,
KOHYCA I11apa U €ro 4acTeu.

Tema 10. KoopauHaTbl 4 BEKTOPBI

[TpsimoyronbHas (IekapToBa) cUCTEMa KOOpAMHAT B IpocTpaHcTBe. dopmyna paccTosiHUS
MEXIy ABYMsl TOUKaMH. Y paBHEHUs cepsl, niockocmu u npamoi. Bekropsl. Moaynbs Bekropa. Pa-
BEHCTBO BEKTOPOB. CJI0KEHNE BEKTOPOB. ¥ MHO)KEHHE BEKTOpa Ha uuciio. Pa3noxxeHne BeKTopa 1o
HaIpaBJIECHUAM. YTOJI MEXKIY IByMs BeKkTopaMmH. [Ipoekius BekTopa Ha ock. KoopaMHATHI BEKTOpA.
CxkansspHO€E MPOU3BENECHNUE BEKTOPOB.

Hcnonp30BaHnEe KOOPANHAT U BEKTOPOB IIPU PEIIEHUN MATEMAaTHYECKUX U IPUKIIAIHBIX 3a7ad.
[TocTpoeHue no 3alaHHbIM KOOPJIMHATAM TOYEK U IJIOCKOCTEH, HAXO0KIEHHE KOOPANHAT TOYEK.
Pemenue 3a1au B 1ekapTOBON CUCTEME KOOPIMHAT.

Pemenne mareMaTH4ecKMX M MPUKIIAHBIX 33/1a4 Ha MCIIOIb30BaHHE KOOPIAUHAT U BEKTOPOB.
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IlepeyeHb NpaKTHYECKUX 3AHATHI

Ne Tewma 3ansaTHA Tema Yacsl
1 OxkpyrieHne U cpaBHEHHE NEHCTBUTENbHBIX uucen. [lpubmu- | 1 2
' JKEHHBIE BbIUUCIIEHUs ¢ Tomolnbso MK.
2. Pemenue nmpukiaaHbIx 3aa4 Ha MPOICHTHI. 1 2
3 Beruncnenne  kopHeld ¢ HaTypajubHBIM  IIOKa3zaTeleM. | 2 2
' [IpeoOpa3oBaHye UPPALMOHAIBHBIX BBIPAKCHUH.
4 Breruncnenue cremeHeld ¢ palMOHaTBHBIM  ITOKaszareieMm. | 2 2
' [IpeoGpa3oBaHue CTEMEHHBIX BBIPAKECHHI.
S. Brraucnenue norapupmMoB ymcia. 2 2
6. [IpeoOpazoBanus Torapu(PMUIECKUX BBIPAKESHUMN. 2 2
7 M3mepeHue yrioB BpallleHus B rpagycax U paguaHax. 3HayeHus | 3.1 2
' CHHYCa, KOCHHYCa, TAHTCHCA U KOTaHT€HCa YnClIa.
8 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIpAXXEHUIH ¢ TIOMO- | 3.2 2
' b0 (HOPMYIT IPUBEIEHHUSI.
9 [TpeobpazoBanus IPOCTEUIINX TPUTOHOMETPUYECKHX | 3.2 2
' BBIPAKCHUH C TIOMOIIBIO (POPMYJT CIIOXKEHHSI, YABOCHHS.
10 [IpeobOpazoBanms MPOCTEHUIIINX TPUTOHOMETPHYCCKHUX | 3.2 2
" | BEIpaXkeHui
11. | Pemenue npocTeHIINX TPUTOHOMETPUYECKUX YPABHEHUH. 3.3 2
12. | Pemenune nmpocTeHmX TPUTOHOMETPUIECKUX HEPABEHCTB. 3.3 2
Haxoxnenue 3HaueHWs (QYHKIUH IO 3aJaHHOMY 3HaueHuto | 4.1 2
13. | aprymenTa, oOjacTu ompeneneHuss M 00JacTH 3Ha4YeHUs
byHKIIIHN
14 [Toctpoenue rpaduxoB ¢yHkuuu. OmnpeneneHue OCHOBHBIX | 4.1 2
" | CBOMCTB YHCIIOBBIX (DYHKIIHIA .
15. | [locrpoenue rpaduKoOB CTENEHHBIX (YHKIUH, 9YTeHHE CBOMCTB. | 4.2 2
16 [TocTtpoerne rpaukoB TOKa3aTelIbHBIX (QYHKIWH, uTeHHe | 4.2 2
" | cBoiicTB.
17 [Toctpoenue rpapukoB jgorapupmuueckux (yHKUMH, yreHue | 4.2 2
" | cBoi¥icTB.
18 [Toctpoerne Tpa kOB TPUTOHOMETPUYECKUX (YHKIHH, uTe- | 4.2 2
" | HM€E CBOWCTB.
19. | Pemenue 3a1a4 1o KOMOWHATOPHUKE. 51 2
20. | BoruncieHnue BeposITHOCTEH COOBITHIA. 5.2 2
21 Pemenne mpakTHyeckux 3aj1ad Ha 0OpabOTKYy UYMCIIOBBIX JaH- | 5.3 2
" | HBIX, BBIYUCIICHHE UX XaPAKTEPUCTHK
29 [IpencraBieHne CTaTUCTUYESCKUX JAHHBIX B BHUJE TaOJUI, aua- | 5.3 2
" | rpamM, rpaMKoOB.
23 Pemienue ypaBHeHUH aHATUTHUECKUM, Tpaduyecknum Mmetogamu. | 6.1 2
" | UuTepmperanus pe3yibTara
24 Pemienne panuoHanbHBIX, UPPALMOHATIBHBIX ypaBHEHMH U uX | 6.1 2

CHUCTCM.
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o5 Pemenue mokazaTenbHBIX, JIOTApU(PMUIECKUX YpaBHEHUN U uX | 6.1
" | cucrem.
26. | Pemenue TpUrOHOMETPUYECKUX YPAaBHEHHUH U MX CHCTEM. 6.1
27. | Pemienue HepaBEHCTB U X CUCTEM PAa3IMYHBIMH METOAMHU. 6.2
08, Penrenue pannoHadbHBIX, HPPAUOHAIBHBIX, MOKa3aTeIbHbIX, | 6.2
JOTapu(PMHUECKUX HEPABEHCTB, X CHCTEM.
29 Brluucnenue 4wieHOB YMCIIOBOM IMOCIEN0BATEILHOCTH, ee mpe- | 7.1
" | mena.
30 Haxoxnenune npous3BoAHOi (yHKIMU 1m0 GOpMysaM U mpaBH- | 7.2
| mam.
31 [IpowsBogHas (yHkIMU, e€ reoMeTpuueckuii W Qusnyeckuii | 7.2
" | cMbIc. YpaBHEHHE KacaTeabHOMN K TpaguKy GpyHKIMH
32. | HaxoxaeHue 3KCTpeMaIbHBIX TOUEK, TOUYCK Ieperuoa. 7.2
33 [lpumeHeHne TPOU3BOJHOM K HCCIEAOBAaHUIO (QYyHKIMH u | 7.2
" | HOCTPOEHHUIO rPadUKOB.
34. | Pemenne mpuKiaaHbIX 33124 C HCIOIb30BAHMEM IIPOU3BOJHOM. | 7.2
35 Haxoxnenue nepBooOpa3zHoil pyHKIUK C MOMOUIBI0 TabmuIs! | 7.3
" | uATErpANOB.
36. | Boruncienue onpeeneHHOro HHTErpaa 7.3
37 Brraucnenue (u3nyeckux BEIUYMH C MOMOUIBIO ompezeneH- | 7.3
" | HOrO MHTErpaa.
38 Bbruucnenue miomaneid ¢ MOMOIIBIO ONpPEAEIeHHOTo uHTe- | 7.3
" | rpana.
39 Omnpenenenre B3aMMHOTO PACIIONIOKEHUSI TPSMBIX, TPSMON U | 8
" | IUIOCKOCTH U TUIOCKOCTEN B TIPOCTPAHCTBE.
40 [TapamiensHOEe TpoeKkTHpoBaHWEe. 300paxeHne mpocTpaH- | 8
" | CTBEHHBIX QUTYp
41 Haxosxnenue yria Mexry IpsMoi U MII0CKOCThIO, MEXIY IIoc- | 8
" | kocTsMU
42 [MapannensHbpId TEPEHOC, CUMMETPHST OTHOCHTENBHO IUIOCKO- | 8
| crm.
43 Pemenne mpocredmmx — cTepeoMeTpuueckmx  3amad  Ha | 9.1
" | HAXOKJIEHNE TEOMETPUIECKHMX BEIMYUH B IPU3ME, TUPAMHU/IE.
44. | Humuaap CedeHus HUIUHAPA TIOCKOCTHIO. 9.2
Pemenne  mpocTedmmMx — cTepeoMeTpudecKMx 3agad  Ha | 9.2
45. | HaXOX/JIEHUE TeOMETPUYECKUX BEJIMYMH B IWIMHAPE, KOHYCE,
mrape.
46. | llap u cdepa, nx ceuenns. KacarenpHas TUIOCKOCTH K cdepe. 9.2
47 Pemienne mnpukianHBIX 3a7ad Ha HaxokaeHue ruromaaei | 9.3
" | moBepxHOCTEN U 06HEMOB MHOTOTPAHHHUKOB.
Pemienne mnpukiamHBIX 3a7ad Ha HaxokaeHue ruromaae | 9.3
48. | moBepxHOCTel M OOBEMOB IMIIMHApA, KOHyca IIapa WU €ro
YacTeH.
19 [TocTpoeHue 1Mo 3alaHHBIM KOOPAMHATAM TOYEK U IIOCKocTei , | 10

HaXO0XICHUC KOOPAUHAT TOUCK.

17




50.

Pemienue 3amayd B 1€KapTOBOM CUCTEME KOOPAMHAT

10

51.

Pemenue MNPUKIIAAHBIX 3ada4 Ha HUCIIOJIb30BAHHUC KOOpAUHAT U
BEKTOPOB.

10

4. Y4eOHO-MeTOAMYECKOE H MATEPHATBHO-TeXHHYeCKOe o0ecnieuyeHne y4eOHOMH Aucu-

IJINHBI
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Jlnst ocBOoeHMsI y4eOHOM TUCITUTIINHBI «MaTeMaTruKay UMeeTcs y4eOHbIN KaOMHET.

[Tomemenue kabuHeTa ynoBieTBopsieT TpeboBaHusIM CaHUTAPHO-IMUIEMUOIIOTHYECKUX TIpa-
By v HopMatuBoB (CaulluH 2.4.2 No 178-02) ocHaiieHO TUTIOBBIM 000pYI0BaHUEM.

B kabunere ecTh MyIbTUMEAMIHOE O0OPYIOBAHHE, TIOCPEACTBOM KOTOPOTO OOyYaroIIuecs
MOTYT IPOCMATPUBATh BU3YAIbHYIO HH(POPMAIUIO TI0O MAaTEeMaTHUKE, CO3/Ial0T NPE3CHTAIIUN, BHJICO-
MaTepuabl, HHbIC JOKYMEHTHI.

B cocTtaB yueOHO-METOUYECKOTO U MaTepUAIbHO-TEXHUYECKOTo obecrneueHus: paboyeii mpo-
rpaMMbl y4eOHOI nucuuIuinHbl «MaTemMaTuka BXOJIAT:

+ HarjasAHbIe TOcOOUs (KOMIUIEKTHI Y4eOHBIX TaOuUIl, MIAKaTOB, IOPTPETHI BBIIAIOIINXCS yUe-

HBIX-MaTeMAaTHUKOB, MAKE€Thl FTEOMETPUYECKHX Te);

+  uHPOPMAIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;
* KOMIUICKT TEXHHUYECKOH IOKYMEHTAIIUH, TACTIOPTA HA CPEACTBA OOYUYCHHUS, HHCTPYKIIUHU T10

WX HUCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

B npouecce ocBoeHust pabodeil mporpaMMbl ydeOHOW TUCIHUILIHHBI «MaTemaTnka» o0ydaro-
HIrecs UMEI0T BO3MOXKHOCTh JOCTYIA K 3JIEKTPOHHBIM YUeOHBIM MaTepHajiaM 1Mo MaTeMaTUKe, UMe-
IOIUMCSI B CBOOOJIHOM JIOCTyIE B ceTd VIHTepHEeT (2JMEKTPOHHBIM KHHUTaM, MPaKTUKyMaM, TecTaM,
matepuaiam EI'D u np.).

5. Ycaosus peaausanuun padodeii nporpaMmmsbl 1Jisi HHBaauAo0B u Jmu ¢ OB3

[Ipu peanuzanuu paboyeil nporpaMMel ydeOHONH TUCHMITIMHBI «MaTeMaTukay JUisi HHBaJIU-
708 ¥ i ¢ OB3 B eAMHOM IIOTOKE CO CBEPCTHUKAMU, HE UMEIOIIUMHU TaKUX OTPaHUYEHU, HOpMa-
TUBHBII CPOK OCBOEHUS POTPaMMbl HE YBETTMUYHUBAETCS.

g uaBanuaos u un ¢ OB3 00ydyeHne npoBOIUTCS ¢ YUETOM OCOOEHHOCTEN UX MCUXO(H-
3U4YECKOT0 Pa3BUTHS, UX UHIMBUYaIbHBIX BO3MOKHOCTEH U COCTOSIHUS 370POBbSL.

[Ipu usyuenun yueOHoi nucuuminnbl «MaTtemartukay 1 nHBaiIua0B u i ¢ OB3 obecne-
YHUBAETCs COOIIOIEHUE CeTYIOIUX OOIIMX TpeOOBaHUII:

— OCyIIeCTBIIEHHUE Mpoliecca 00ydeHust st UHBauAo0B U ui ¢ OB3 B 0jHOM ayTMTOPUU COB-
MECTHO ¢ 00y4aroIUMHUCS, HE UMEIOLIMMH OTPAaHUYEHHBIX BO3MOXKHOCTEH 3/10pOBbS;

— UHIUBUAYAJIbHOE KOHCYJIbTHpPOBaHHE MHBAIUAOB U ul ¢ OB3;

— TI0Jb30BaHUE HEOOXOAMMBIMU TEXHUYECKUMHU CPEeICTBAMH 00yUeHHUS;

— opraHu3anuu pabouero Mecra st tHBaIHA0B U Juil ¢ OB3;

— obecrieyeHne MeyaTHbIMU U 3JICKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu (yueOHbIE 10-
coOusi, MaTepuabl s CAaMOCTOSITENIbHOM paboThI U T.11.) B popMax, aJanTHPOBAHHBIX K
OTPaHUYEHUSM HX 370POBbS U BOCIIPUATHS HH(POPMALIUH.

B 3aBUCHMOCTH OT KOHKPETHOTO BUJa OTpaHUYEHUS 3/I0pOBbs (HapyIIeHUs ciayxa (Tiiyxue,
ciabocIblIaye), HapyImeHus 3peHust (ciiensle, caa0oBUIAIINE), HAPYILIEHUS] ONIOPHO-ABUTaTeb-
HOTO afmrmapara  Jip.) obecrednBaeTcst COOMI0IeHUE CIeTyIoNuX 00MX TpeOOBaHUI:

— obecreyeHrne WHANBUAYAIBHOTO PaBHOMEpHOTO ocBetieHus He MmeHee 300 mokc;

— 17151 BBITIOJIHEHMSI 3a7aHuil mHBanuaamM u auiaM ¢ OB3 mpu HeoOXoaMMoCTH MpeaoCTaBIIs-
€TCs YBEJIMUHBAIOIINECS YCTPOUCTBO;

— 3aJlaHus JAJI IPAKTHYECKUX, TaOOPATOPHBIX, CAMOCTOSTENIbHBIX U MHBIX paboT oopmiis-
IOTCS YBEJIMUEHHBIM HIPUPTOM;

—  T10 XKEJAaHWI0 00YJarONIUXCs TEKYIIMH U UTOTOBBIA KOHTPOJIb 3HAHUH TI0 Y4eOHON JUCITH-
TUTHHE TTPOBOAMTCS B MMCHMEHHOM, YCTHOM M MHOM yI0O0HOHU (hopMme.

Peanuzanus paGoueit mporpammbl yueOHOH AucuuIuMHbel «MarteMaTuka» o0ecreqnBaeTcs
Ne1arorMyeckKuMHM KaJipaMy, UMEIOIIMMU BhICIIee 00pa30BaHUE, COOTBETCTBYIOIIEE MPO(UITIO JTaH-
HOU IpOrpaMMBbl U IPOIIEANINX o0ydeHue o nporpamMmme «MHKII03MBHOE 00pa3zoBanue B BY3e».
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6. XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSIT€IbHOCTH 00y4aIOUINXCS
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Conepxanue
o0y4yeHHs

XapakTepUCTUKA OCHOBHBIX BUJIOB JI€ATEILHOCTH 00Yy4arOuUXcs
(Ha ypoBHE y4eOHBIX JIeHCTBUIA)

Bsenenue

O3HakoMJIEHHE C POJbI0O MAaTEMATUKU B HAyKe, TEXHUKE, SKOHO-
MUKE, HHPOPMAIIMOHHBIX TEXHOJOTUSIX U MPAKTUICCKOHN JIEATEITHHOCTH.
O3HakoMJICHHE C LIETISIMU U 337jauaMu U3y4eHHs] MaTeMaTHKHU IPU OCBO-
enun npodeccuit CI1O u cnenmansuocteit CITO

AJI'EGPA

PazButne noHsTHa O
qucie

Brimonnenue apupmeTndeckux ACUCTBUI HAJ| YMCIaMH, code-
Tas yCTHBIE U MIUCbMEHHBIE IIPUEMBI.

Haxoxxnenne npuOIMmKeHHBIX 3HAYCHUH BETMYUH M TTOTPEIIHO-
CTEl BBIYHMCICHUN (a0CONIOTHOM M OTHOCHUTENIBHOM); CpaBHEHHUE YHUC-
JIOBBIX BBIPA)KCHUU.

HaxoxxaeHue omu60k B Mpeodpa3oBaHUAX U BBIYUCICHUAX (OT-
HOCHUTCSI KO BCEM ITyHKTaM IPOrpaMMBbl)

Kopnu, crenenwu, mo-
rapumMsl

O3HaKOMJIEHHE C IOHATHEM KOPHS N-1 CTENIEHH, CBOMCTBAMH pa-
JIMKAJIOB U IIPaBUJIaMU CPABHEHUSI KOPHEH.

DopMyJIMPOBAHUE ONPEAECTECHUS] KOPHS U CBOMCTB KOpHEN. BrbI-
YUCJIEHUE U CPaBHEHUE KOPHEH, BBINOJIHEHUE NMPUKUIKU 3HAUCHUs
kopHsl. [IpeoOpazoBanue YMCIIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COAEp-
JKAIIUX PaJuKabl.

BrinonHenue pacueToB no GpopmyiiaM, colepKalliuM paauKasbl,
OCYILECTBIISI1 HEOOXOAUMBIE MTOJICTAHOBKU U IpeoOpa3oBanus. Omnpe-
JIEJIEHNE PaBHOCUJIBHOCTH BBIPQXKEHUH C pagukanamu. Penenue uppa-
LIMOHAJIbHBIX YPABHEHMIA.

O3HaKOMJICHHE C MTOHSATHEM CTENEHU C JEHCTBUTENIbHBIM MTOKa-
3aTeJeM.

HaxoxneHue 3HaueHU cTENeHH, UCIOIb3Ys IPU HEOOXOAMMO-
CTH MHCTPYMEHTAJIbHBIE CPECTBA.

3anuceiBaHUE KOPHS N-i CTENEeHH B BUJAE CTEMEHU C JIPOOHBIM
MoKazareneM U Hao0opoT.

DopMynMpOBaHHUE CBOMCTB CTENECHEN. BhIuKciieHne CTeneHeN ¢
palMOHaIbHBIM I10KA3aTEIEM, BBINIOJIHEHUE IPUKHUIKY 3HAYEHUSI CTe-
IIEHU, CPAaBHEHUE CTEIIEHEN.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COJEP-
KAIMX CTENEHU, NPHUMEHss CBOWCTBa. PelleHne mMokasaTenbHBIX
YpaBHEHUM.

O3HaKOMJIEHHE C TPUMEHEHUEM KOPHEH U CTETIEHEH ITPH BBIYHC-
JICHUU CPEJHUX, JEICHUU OTPE3KA B «30JI0OTOM cedeHum». Pemenue
IIPUKJIAIHBIX 3a7ja4 Ha CJIO’KHBIE POLICHTHI

[IpeobpazoBanue ai-
reOpandecKkux BbIpaKeHHH

Brinonnenue npeoOpa3oBaHMil BEIpaKeHUH, TpUMeHeHne (op-
MYJI, CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JTOTapu(MOB.

Omnpenenenne 00JaCTH TOMYCTHUMBIX 3HAYEHUH Jorapudmmde-
CKOTro BeIpakeHus. Pemenue norapuMuueckux ypaBHEHUI

OCHOBbI TPUTOHOMETPUU
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OCHOBHEIE TOHATHA

N3ydyeHne pagMaHHOIO METOJla MU3MEPEHUs YITIOB BpAILEHUS U
UX CBSI3U C TpaaycHOil Mmepoil. M300paxkeHue yrioB BpalmieHHs Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIa C €r0 PACIOIIOKECHUEM.

@opMyITUpOBaHHUE OIpPENEICHUN TPUTOHOMETPUYECKHX (PYHK-
LA{ JJI YIJI0B IIOBOPOTA U OCTPBIX YIUIOB IIPSIMOYTOJIBHOI'O TPEYIOJIb-
HUKa 1 O0BSICHEHHE UX B3aUMOCBSA3H

OcCHOBHEBIE TPHUT'OHO-
MCTPUYCCKHEC TOXKACCTBA

[IpumMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKIECTB IS
BBIUMCJICHHS 3HAYEHUI TPUTOHOMETPUUYECKUX (PYHKUIMN MO OJHOU U3
HUX

[IpeobpazoBanus
IIPOCTEUIINX TPUTOHOMET-
PUYECKUX BBIPAKECHUN

N3yuenne OCHOBHBIX (POPMYIT TPUTOHOMETPUHU: (POPMYIIBI CIIO-
KCHHS, YIABOCHHS, MPEeoOpa3oBaHUs CYMMBI TPUTOHOMETPUUECKUX
(GyHKUIMH B MPOU3BEICHHE U MPOU3BEICHHUSI B CyMMY U IPUMEHEHHE
IIPY BBIYKCICHUM 3HAYEHUS TPUTOHOMETPHUYECKOIO BBIPAXKCHUS U
YIPOILEHHUS €ro.

O3HaKOMJIEHME CO CBOMCTBAMHU CUMMETPHUU TOYEK HA €IUHHUY-
HOW OKPYKHOCTH U IPUMEHEHUE UX Ul BBIBOAA (DOPMYIT IPUBEICHUS

[Ipocreiimne Tpuro-
HOMETPHUYECKHUE YPAaBHEHUS
U HepaeeHcmea

Pemenne mo ¢gopmynaMm U TPUTOHOMETPHUYECKOMY KPYTY IpO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHHM.

[IpumeHneHnne oOIIMX METOOB PEIICHUs] YpaBHEHUH (IIpUBee-
HUE K JUHEHHOMY, KBaIpaTHOMY, METO/1 pa3JI0KEHUsI HA MHOKUTEIH,
3aMEHbI MEPEMEHHON) MPHU PElIeHUH TPUTOHOMETPUUYECKUX YpaBHE-
HUW. YMEHUE OTMEUaTh Ha KPYre peleHus MPOCTEUIINX TPUTOHOMET-
pPHYECKHX HEPABEHCTB

ApKCHHYC, apKKOCH-
HYC, apKTaHT€HC YUClIa

O3HakoMJIEHHE C TIOHSTHEM OOpaTHBIX TPUTOHOMETPUUECKHX
GyHKIHIA.

N3ydenue onpenesieHni apKCUHYCca, apKKOCUHYCa, apKTaHTeHCa
ymcia, GopMynupoBaHUe UX, U300pakeHNe Ha €AMHUYHONW OKPY>KHO-
CTH, IPUMEHEHUE MPU PELIEHUN YpaBHEHUM

®YHKINH, X CBOMCTBA U TPADOUKU

OyHKIUN.
[TonssTue o Hempe-
PBIBHOCTH (YHKIIMH

O3HakOMJIEHHME C MOHATHEM NEPEMEHHOM, IPUMEpPaMH 3aBUCH-
MOCTEN MEXly IepEMEHHBIMU.

O3HakOMJIEHHE C TIOHATHEM rpaduka, OIpe/eiIeHHe MpUHA-
JISKHOCTH TOUKH rpaduky Qynkuuu. Onpenenenue no Gopmyse mnpo-
CTEHIIel 3aBUCUMOCTH, BUja ee rpaduka. Beipakenne mo dopmyne
OJIHOH NepEMEHHON Yepe3 ApyTHe.

O3nakomiieHHE ¢ ompeneneHueM (QpyHKUuHU, GopMyTupoBaHHe
ero. Haxoxnenue obnactu ornpeneneHus U 001acTu 3Ha4eHUH (QyHK-
002078
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CroiictBa (yHKIHH.
['paduueckas uHTEpHpeTa-
mus. [Ipumeps! QyHKIHO-
HaJbHBIX 3aBUCUMOCTEN B
peanbHBIX Ipoleccax U siB-
JCHUAX

O3zHakoMJIeHHE ¢ TpuMepamMi (HYHKIIMOHAIBHBIX 3aBUCUMOCTEN
B PEAJIBHBIX IIPOLECCAX U3 CMEXHBIX TUCIUIUINH.

O3HaKOMJIEHHE C JOKA3aTENbHBIMU PACCYXACHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOHN M KBaJAPATUYHON (PYHKLUH, IPOBEACHUE UCCIIEI0-
BaHMs JIMHEHHOM, KYCOUHO-TMHEHHOM, APOOHO-TMHEHHON U KBajapa-
TUYHOU (YHKIUH, TocTpoeHue ux rpagukoB. [loctpoeHue u yreHue
rpadukoB pyukmuii. MccienoBanue GyHKIINN.

CocraBnenue BU10B (PyHKIMN 10 JAHHOMY YCIIOBHIO, PEIlICHUE
3a/1a4 Ha SKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaduka GyHKIHHA

OO6parnble HyHKIHH

Wzyuenmne nonwamus obpamuoui ¢ynkyuu, oupeaencHue Buaa u
nocmpoenue epaguxa oopamuol GyHKyuU, HaxorcoeHue ee ooracmu
onpeoenenus u ooracmu 3Havenuti. [IpuMeHeHne cBONUCTB (PYHKUMIA
NpPU HUCCICAOBAaHUHM YPAaBHEHHH M PEUICHHM 3a7ad Ha JKCTPEMYM.
O3HaKOMIICHHE C TIOHSATHEM CIIOKHOW ()YHKIIMU

CreneHHble, TOKa3a-
TeNbHBIE, JorapudmMmude-
CKHE€ W TPUTOHOMETpUYC-
ckue ynkuuu. OOpaTHbIC

TPUTOHOMETPHUYCCKHE
byHKIIUN

Bbruucnenue 3HadeHuit (QyHKIUI [0 3HAYEHUIO apryMeHTa.
OmnpeneneHue MoyoKeHUs: TOUKU Ha Tpauke M0 ee KOOpAWHATaM U
Hao000pOT.

Hcnonp3oBanue CBOWCTB (DyHKIWI Al CpaBHEHUS 3HAYCHUIN
CTETIeHEH U JTorapu(MOB.

IToctpoenue rpadukoB CTENEHHBIX U JOrapu(pMUUECKUX (YyHK-
LUH.

Permienune nokasareabHbIX U JOrapupMUUECKUX YPaBHEHUH U He-
PaBEHCTB 110 U3BECTHBIM aJITOPUTMaM.

O3HakOMJIEHHE C TIOHSATHEM HENPEpPBhIBHON MNMEPUOANYECKOMN
¢byHKIMKM, GOPMYIUPOBAHNE CBOMCTB CHHYCAa M KOCHHYCa, MOCTpOe-
HUE UX IpauKOB.

O3HaKOMJICHHE C MOHATUEM TAPMOHUYECKUX KOJeOaHUI U Ipu-
MepaMH TapMOHUYECKUX KOJIEOAHUH Ul OMHMCAHUs MPOLECCOB B HU-
3MKEe U IpYTUX 00JacTAX 3HAHUS.

O3HakoMJIEHHE C MOHATHEM pa3pbIBHOW MepHOANYECKON (PyHK-
1M, GopMyaupoBaHHe CBOMCTB TaHT€HCA M KOTAHT€HCa, TOCTPOEHHE
UX rpauKoB.

[Ipumenenue cBOMCTB PyHKIMIA 17151 CpaBHEHMS 3HAYEHUH Tpu-
TOHOMETpUYECKUX (QYHKIUH, peIIeHUs] TPUTOHOMETPUUECKHUX YpaBHE-
Huil. I[locmpoenue epaghuxos obpamuwix mpucoHoMempuueckux QyHK-
yuii u onpeoenenue no 2paguKkam ux ceoUCms.

Brimonnenue npeobpa3zoBanus rpaguKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
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IlocaenoBaTenbHO-
CTH

O3HakOMJIEHHE C TOHSTHEM YHCJIOBOM MOCIEA0BATEILHOCTH,
crioco0amH ee 3a/1aHusl, BHIYUCICHUSIMH €€ YJICHOB.

O3nakomaeHue ¢ NoHamueMm npeoenda Nocie008amerbHOCU.
O3HaKOMJICHHE C BBIYUCICHHEM CYMMbI OECKOHEYHOTO YHCIOBOTO
psiia Ha IpUMeEpe BBIYUCIICHUS CYMMBI OECKOHEYHO YOBIBAIOIIEH reo-
METPUUYECKOM MPOTrPeCcCUu.

Pemenue 3anau Ha npuMeHeHne GOPMYIibl CyMMbl OECKOHEYHO
yOBIBaIOLIEH reOMETPUUECKON TPOrPEeCcCUu

IIponsBomHas u ee
IIPUMEHEHHE

O3HakOMJICHHE C TOHATHEM ITPOU3BOTHOM.

Nzyuenne u hopMynrpoBaHrue €€ MEXaHUYECKOTO U T€OMETpH-
YEeCKOTO CMBICIIA, U3YUYEeHUE allTOPUTMA BBIYUCICHUS IPOM3BOIHON Ha
pUMepe BIYUCICHUSI MTHOBEHHON CKOPOCTH U YIIIOBOTO K03 duriu-
€HTa KacaTeJIbHOM.

CocraBneHne ypaBHEHHUs KacaTeIbHOM B 00IIeM BHJIE.

YcBoenue npaBuin audepeHIUpOBaHys, TaOIUIBI TPOU3BO/-
HBIX DJIEMEHTAPHBIX (PYHKIMH, IpUMeHeHHe Uil audepeHInpoBa-
HUsI QYHKIUH, COCTaBICHUS YpPaBHEHUS KacaTeIbHOM.

W3yuenune TeopeM O CBSI3M CBOMCTB (DYHKIIMH W TTPOU3BOIHOM,
(bopMyIIMpOBKa HX.

[IpoBesenne ¢ MOMOIIBIO MPOU3BOAHON HCCIIEAOBAaHUS (PYHK-
IIUH, 331aHHON (OPMYJIIOM.

YcTaHOBJIEHUE CBSI3M CBOMCTB (DYHKIIMM M IIPOU3BOIHOM IO MX
rpadukam.

[IpumMeHeHMe NPOU3BOHOM /IS pelIeHus 3a/1a4 Ha HAXOXKIeHUE
HauOOJIBIIEr0, HAUMEHBILIET0 3HAYEHUs U HAa HAXOXAEHUE IKCTpe-

MyMa

[TepBooOpaznas u

WHTETpal

O3HakoMJICHHE C TIOHSATHEM MHTETpajia U MepBOOOpa3HOM.

N3ydyenue mpaBmiia BBIYHUCICHHUS MEPBOOOPA3HOW M TEOPEMBI
Herorona— JleliOHuna.

Pemienue 3amau Ha CBsA3b MEPBOOOPA3HOI M ee MPOM3BOJHOM,
BBIYHUCIICHHE NIEPBOOOPA3HOI U1 TaHHOM (QyHKIMH.

Pemenne 3agau Ha MpUMEHEHHME MHTErpaja A BBIYMCICHUS
(bu3MUeCKUX BETUYMH U TUIOIAAeH

YPABHEHUA 1 HEPABEHCTBA

VYpaBHeHUsT W CH-
creMbl ypaBHeHHid Hepa-
BEHCTBA U CHCTEMBI Hepa-
BEHCTB C JIBYMS II€PEMEH-

HBIMHU

O3HakOMJIEHHE C MPOCTEHIIMMH CBEIEHUSIMU O KOpHSX aired-
panyuecKux ypaBHEHUH, MOHATUSMHU HCCIIEIOBAaHUS ypaBHEHUH U CH-
CTEM ypaBHEHUM.

N3ydyeHne Teopun paBHOCWIBHOCTH YPaBHEHUH U €€ PUMEHE-
Hus. [loBTOpeHne 3amucu peleHus CTaHIapTHBIX YpPaBHEHUM, IIpHe-
MOB TpeoOpa30BaHUsl YpaBHEHMH JJsl CBEACHUS K CTaHIApPTHOMY
YpaBHEHHUIO.
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Pemenune pannoHanbHbIX, UPPALMOHATIBHBIX, 10KA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUH U CUCTEM.

Hcnonb3oBanue CBOMCTB M rpadukoB (PYHKIUHM I pelieHus
ypaBHeHHiA. [IoBTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Pemenue ypaBHEHM ¢ IPUMEHEHUEM BCEX IIPUEMOB (pa3iioxKe-
HUSl Ha MHOJKUTEJM, BBEJEHUS HOBBIX HEU3BECTHBIX, IOJCTAHOBKH,
rpaguIecKoro MeTo1a).

Pemenue cucteM ypaBHEHMH C IPUMEHEHHEM pa3IMUYHBIX CIO-
co00B. O3HaKOMJIEHHE € OOIIMMU BOIIPOCAMH PELLICHUSI HEPABEHCTB U
UCTIOJIb30BaHUE CBOMCTB M rpadukoB (pyHKIMIA MpU peuieHuu Hepa-
BEHCTB. PellieHre HEpaBEeHCTB M CHCTEM HEPAaBEHCTB C MPUMEHEHHEM
Pa3IMYHBIX CIIOCOOOB.

[IpumeHeHne MaTeMaTHYECKUX METOAOB [UIS PEIICHUS COJepKa-
TEJIbHBIX 33/1a4 U3 Pa3IMYHbIX o0sacTeil Hayku U npakThku. VHTep-
IPETUPOBAHME PE3YJIBTATOB C YUETOM PeaIbHBIX OrPaHUYCHUN

RJIEMEHTBI KOMBUHATOPUKU, TEOPMU BEPOITHOCTEN U CTATUCTUKU

OCHOBHBIE TIOHATHSA
KOMOMHATOPUKHU

N3yuenne npaBuina KOMOMHATOPUKHA M TIPUMEHEHHUE TIPH perIe-
HUU KOMOMHATOPHBIX 3ajau.

Pemenne koMOMHATOPHBIX 3a/1a4 METOJIOM Tiepebopa U 1o mpa-
BUTY YMHOXCHUSI.

O3HakoMJIEHHE C MOHATUAMU KOMOMHATOPUKHU: pa3MEIICHUsIMH,
COYETaHUSIMH, NepecTaHOBKaMU U (popMysaMH JJIsl UX BBIYHCIICHUS.
OOBsicHeHHEe U TpUMEHEeHHEe (GOPMYIJI AJIsl BBIYHUCICHUS pa3MelleHuil,
NEPEeCTaHOBOK U COYETAHUH MPH pelIeHUH 3ajay.

O3nakomnenue ¢ 6umHomMoM HbroToHa u TpeyronbHukoMm Ilac-
Kajs. Pemenne mpakTHYecKWX 3a7ad ¢ MCIOJIB30BAHUEM TIOHSTHHA U
MpaBUJI KOMOMHATOPUKHU

DneMeHTbl  Teopuy
BEPOSATHOCTEN

N3ydeHne kiaccUuecKoro onpeieeHus] BEpOSITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccmoTrpenue npuMepoB BbIUMCIIEHUS BEpOsTHOCTEH. Pemenne
3a]1a4 Ha BBIUMCIICHHE BEPOSITHOCTEN COOBITHI

[IpencraBnenune naH-
HEIX (Tabmuirel, a-
IrpaMMbl, rpauKm)

O3HaKOMJIEHHE C IIPEICTaBICHUEM YNCIIOBBIX JAHHBIX M UX Xa-
PaKTEpUCTHKAMU.

Pemenne nmpakTtudeckux 3agad Ha oOpaOOTKY YHCIOBBIX JIaH-
HBIX, BBIYMCIICHHE X XapaKTEPUCTHK

I'EOMETPUA
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[Ipsimbie U IIIOCKOCTH
B [IPOCTPAHCTBE

DOopMyIMpPOBKA M NPUBEICHUE JOKA3aTEIBCTB NIPU3HAKOB B3a-
MMHOI'O pacCIOJIOKEHUs INPsAMBIX U IIOCKOCTEW. Pacno3HaBaHue Ha
YepTeKax U MOJEISX Pa3JIMYHbIX CIIy4aeB B3aUMHOI'O PACIOJIOKECHUS
IIPSAMBIX U IUIOCKOCTEH, apryMEHTUPOBAHKUE CBOUX CyKaeHu. Dopmy-
JIMPOBAHUE ONPEACIICHUIM, NMPU3HAKOB M CBOWCTB NApaUICIIbHBIX U
NEPIEHIUKYIAPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JINHEHHBIX YIJIOB.

BeinosHeHne MOCTPOECHUS YIVIOB MEXKIY IPSIMBIMU, NPAMOU U
IUIOCKOCTBI0, MEXKAY IIJIOCKOCTSIMU I10 OIIMCAHMIO U PaCIIO3HABaHUE UX
Ha MOJEJIAX.

IIpuMeHeHre IPU3HAKOB U CBOWCTB PACIIOJIOKEHUS IPSAMBIX U
IIJIOCKOCTEW MPU PEIICHUH 3a1a4.

N300pakeHre Ha PUCYHKAaxX M KOHCTPYMPOBAHUE HA MOJIEIAX
NEPIEHAUKYJISIPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX, I1apajuIeiib-
HBIX IIJIOCKOCTEH, YIJIOB MEXAY MPSAMON M IJIOCKOCTBIO U 0OOCHOBA-
HUE MOCTPOEHUS.

Pemenune 3amay Ha BBIYMCIEHUE TE€OMETPUYECKUX BEIMYHH.
OnucelBaHUE PACCTOAHMUS OT TOYKM O IUIOCKOCTH, OT NPSMOM 10
IUIOCKOCTH, MEXAY IUIOCKOCTSMM, MEXAY CKPEIIMBAIOIIUMUCS IIps-
MBIMH, MEX/1y IPOU3BOJIbHBIMU (PUT'YpPaMU B IPOCTPAHCTBE.

DopMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PaccTo-
SHUAX (TEOPEM CYLLECTBOBAHMsI, CBONCTBA).

N300pakeHne Ha yepTexax U MOJAEISIX pacCTOSIHUA U 000CHOBA-
HUE CBOMX CyxkAeHMil. OnpenencHue W BBIYMCIEHUE PACCTOSIHUM B
npoctpaHctBe. [Ipumenenue GopMyin 1 TeopeM IIaHUMETPUH JUTS pe-
LIEHMS 3a/1a4.

O3HaKOMJICHHE C MOHATUEM MapajlIeIbHOIO MPOSKTUPOBAHUS U
€ro CBOMCTBaMU. Dopmynuposanue meopemvl O NIOWAOU OPMO20-
HALHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue teopun Asii 00OCHOBAHUS MMOCTPOCHUM U BBIYHC-
JEeHU. ApryMEHTUPOBAaHUE CBOUX CYXAECHHUH O B3aMMHOM DPACIIOJIO-
KEHUH POCTPAHCTBEHHBIX (QUTYP
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MHoOrorpaHHuK"

Onucanne U XapaKTepUCTHKA PA3JINYHBIX BUJOB MHOIOIPaHHHU-
KOB, IIEPEYHMCIIEHUE UX AIEMEHTOB U CBOMCTB.

N300pakeHrie MHOTOTPaHHUKOB U BBIIMOJIHEHHE TIOCTPOCHUS Ha
M300paXEHUSIX U MOJENISIX MHOTOTPAaHHHUKOB.

Boruncnenue TMHEMHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEH-
HBIX KOH(UTYpaLusaX, apryMEHTUPOBAaHUE CBOMX CyXAeHUH. XapakTe-
PUCTUKA U U300pakeHUE CEUCHUs, paA36epmKU MHO202PAHHUKOG, BbI-
YUCJICHUE TUIOMAICH MOBEPXHOCTEM.

[TocTpoenue npocTelmux cedeHuil Kyoa, MpU3Mbl, IUPAMUIBI.
[Tpumenenue GpakToB U CBEICHHUNA U3 TUIAHUMETPHH.

O3HakoMJICHHE C BHJIAMH CHMMETPUHN B IPOCTPAHCTBE, POpMy-
JIMPOBAHUE ONPEIEICHUN U CBOUCTB. XapaKTEPUCTUKA CHMMETPUH TEIl
BpallleHUs] U MHOTOTPAaHHUKOB.

[IpumeHeHHe CBOMCTB CHUMMETpPUM IIpHU pelieHud 3azxad. Hce-
M0JIb30BaHKE NMPUOOPETEHHBIX 3HAHUH Ul UCCIEIO0BAHUSA U MOJEIIH-
POBaHMsI HECIIOXKHBIX 3a1a4.

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

Tena u moBepxXHOCTH
BpallleHus

O3HakOMJIEHHE C BHJIaMU TeJl BpaleHUs, (GOpMYIHMpPOBaAHUE UX
ONPEAEIICHUN U CBOMCTB.

@OopMyIMpPOBAHHUE TEOPEM O CEUECHUH I11APa INIOCKOCTHIO U IIJI0C-
KOCTH, KacaTelabHOH K chepe.

XapakTepucTHKa 1 n300pakeHue TeJl BpallleHHs, UX pa3BepTKHU,
CEYCHHS.

Pemenne 3agady Ha MOCTPOEHME CEUEHMH, BBIYMCIIEHUE JUIMH,
paccTosHUM, YIioB, Iomaaen. [Iposenenne noka3aTebHbIX PacCyX-
JICHUH IIPU PEIEHUN 3a/1a4.

[IpuMeHeHne CBOMCTB CHMMETPUH MPH PELICHUH 3a/1a4 Ha Tella
BpallleHus1, KOMOMHALINIO Tel.

N300paskeHre OCHOBHBIX KPYIJIBIX TEJ U BBHIIOJIHEHUE PUCYHKA
10 YCJIOBUIO 33J1a4H

N3mepenus B reomer-
pun

O3HakoMJIEHHE C MTOHATUSAMH IJIOLIA U U 00beMa, aKCHOMaMU U
CBOMCTBAaMH.

Pemenue 3amau Ha BBIYUCIIEHUE TUIOIMIAJEH MIOCKUX (GUTYD C
MPUMEHEHUEM COOTBETCTBYIOIIUX (opMyd U (PAKTOB U3 IJIAHHUMET-
pun. M3ydyeHue teopeM O BBIYHCIEHUU 00BEMOB MPOCTPAHCTBEHHBIX
TeN, pelIeHne 3aa4 Ha MpuMeHeHne (GOpMyJl BBIYUCICHHUS 00BEMOB.
N3zyuenne GopMyn A BBIYMCICHUS TUIOIIAZECH MOBEPXHOCTEH MHO-
TOTPAaHHUKOB U TEJ BPAILICHUS.

O3HaKOMJIEHHE ¢ METOJOM BBIUMCIIEHHS IJIOLIA/IM TIOBEPXHOCTH
cdepsl. Pemenue 3a1a4 Ha BBIYHUCIICHUE TUTOMIA/I€H TTOBEPXHOCTH

IIPOCTPAHCTBEHHBIX TEII
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TOPBI

Koopaunatel u Bek-

O3HakoMJIEHHUE C TOHITHEM BeKTOpa. 3ydueHue nekapToBom cu-
CTEMbI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOEHUE 110 3aJaHHBIM KOOP-
JMHATaM TOYEK U IUIOCKOCTEH, HaXOKAEHNUE KOOPAUHAT TOYEK.

Haxoxxnenue ypaBHeHUI OKPYKHOCTH, c(hepbl, III0CKOCTU. BbI-
YUCJICHUE PACCTOSTHUN MEXIY TOYKaAMU.

N3ydyeHne CBOMCTB BEKTOPHBIX BEJINYMH, IIPABWI Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXOXKICHUS KOOPIU-
HaT BEKTOPA B IIPOCTPAHCTBE, ITPaBWJI IEHCTBUM C BEKTOPAMH, 3a1aH-
HBIMH KOOpJIUHATAMH.

IIpuMeHeHne Teopuy NpU PELICHNUH 3a/1a4 Ha IEUCTBUS C BEKTO-
pamu. M3yyeHue CKalsIpHOTO IIPOU3BEIEHHUS BEKTOPOB, BEKTOPHOI'O
yYpaBHEHUS HPSAMOM U INIOCKOCTU. IIpuMeHenne Teopuu pu pereHun
3a/1a4 Ha IEUCTBUSA C BEKTOpaMU, KOOPINHATHBIN METOJI, IPUMEHEHUE
BEKTOPOB JJIs1 BBIYMCIICHUS BEJIIMYUH YIVIOB U paccTosiHUM. O3HaKOM-
JIEHUE C J0KA3aTEeIbCTBAMU TEOPEM CTEPEOMETPHUH O B3AUMHOM pacIio-
JIO’KEHUH NPSMBIX U IUNIOCKOCTEN C UCIOIb30BaHUEM BEKTOPOB
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