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1. IACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIHUATLIMHBI
«MATEMATHKA: AJITEBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIN3A;
T'EOMETPUS».

1.1. ObsacTh NpUMeHEHHUs] IPOrPAMMBI:

[IporpamMma oOmieoOpa3zoBarenbHON yuyeOHOM nucuuiuinHa «MartemaTuka: anreOpa W Haudana
MaTeMaTUYeCKOro aHajan3a; Te€OMETPHUs» SBIISIETCS YacThIO MPOTrpaMMbl MOATOTOBKU CHEIUAIHCTOB
cpennero 38eHa B cootBeTcTBHH ¢ PI'OC no cnenumansHocTr CITO TexHudyeckoro npoduis

09.02.04 «MubopManinoHHBIE CUCTEMBI (TI0 OTPACIISIM )

1.2. Mecto y4yeOHOIi AMCUMIUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIEIHAJHUCTOB CpeIHero
3BEHA!

VYyeOHas nucnuruimaa «MaremaTuka: anredpa U Hadansa MaTeMaTHYECKOTO aHan3a; TeOMETPHS»
SIBIISICTCS YYEOHBIM MPEAMETOM 00sI3aTeIbHON MpeIMEeTHON o0iactn «Marematuka U WHPOPMATHKA»
®I'OC cpennero odmero oopa3oBaHms.

VYuebnas nucuumuinHa «MaTemaTtuka: ajaredpa U Hayajla MaTeMaTHYeCKOI0 aHAJIN3a; TeOMETPUs»
u3ydaercs B o0meoOpasoBarenbHoM 1ukiie yaeonoro miana [IIICC3 CIIO na 6a3e ocHOBHOTO 00mIero
00pa3oBaHus U SABISETCS NPO(UITBHON TUCIUTUINHOM.

1.3. Henu u 3aga4u y4eOHOH IMCHMILIMHBI — TPe0OOBAaHHUA K pe3y/ibTATaM OCBOCHHMS Y4eOHOil
AUCHUILINHBI:

Coz[epxcaHI/Ie IMporpaMmbl HAlIPpaABJICHO Ha JOCTUKCHHUC CIICAYHOIINX ueneﬁ:

. obecrieyeHrne COPMHUPOBAHHOCTHU TPEACTABICHUH O COIUAIBHBIX, KYJIBTYPHBIX U HICTOPUIECKUX
(dakTopax CTAHOBJICHUS] MATEMATHUKH;

. obecrnieueHrne cOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUIECKOTO U MATEMATHYECKOTO
MBIIUICHHUS,

. obecnieueHre chOpMHUPOBAHHOCTH YMEHUIN MPUMEHSATh MOJy4YE€HHbIE 3HAHUS [IPU PELICHUN
pa3IMYHBIX 33]1aY;

. obecrieuenre cHOpMUPOBAHHOCTH MPECTABICHUN O MATEMATHKE KaK YacTH OOIICUeTOBEYECKOM

KYJIbTYPbI, YHUBCPCAJIbBHOM SA3BIKC HAYKH, ITO3BOJIAIOIICM OIMMCHIBATH U U3YUAaTh PCAJIBHBIC ITPOLECCHI U
SIBJICHUA.

OcBoeHue conaepKaHHUd Y4eOHOW JUCHUIUIMHBI OO0ECTeYMBaeT JOCTH)KEHHUE CTYAEHTaMHU
CJIIENYIOLIUX Pe3yJIbTATOB!

. JMYHOCTHBIX

— c(hOopMHPOBAHHOCTh MPEICTABICHUI O MaTEMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAyKH, CPE/ICTBE
MOJIETTMPOBAHUS SIBJICHUH U ITPOLIECCOB, UAESIX U METOJAX MAaTEMATHKH;

— MOHMMaHHE 3HAYMMOCTH MaTEeMaTHKH JUIsl HAYYHO-TEXHUYECKOTO Iporpecca, chOpMUPOBAHHOCTD
OTHOIICHHMS K MaTeMaTHKe KaKk K 4acTh OOIIeyelOBeYeCKOW KYNIbTYphl uepe3 3HaKOMCTBO C
HCTOPHUEN pa3BUTUS MAaTEMATHKH, BOJIFOIIMEN MAaTEMaTUYECKUX UEH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHUS,, HPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMUYECKON
KYJIbTYpPbl, KPHTUYHOCTH MBILIUIEHUS Ha YPOBHE, HEOOX0AUMOM 1715 Oyay1iei npodeccruoHalbHON
JesITeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHuUs;

— OBJIaJICHUE MAaTEMaTUYECKUMHU 3HAHUSIMHU U YMEHUSIMH, HEOOXOIUMBIMU B MOBCEHEBHOU KU3HH,
JUIL OCBOEHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX AMCUUIUIMH U JUCILMIUIMH TPOQeCcCHOHATBHOTO
UK, I TIOJydeHusl 00pa30oBaHUs B 00JIaCTAX, HE TPEOYIOMNX YIIyOJIeHHOW MaTeMaTHYECKOM
MIOATOTOBKY;



TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE caMO00pa3oBaHUIO, HA MPOTSHKEHUU
BCel JKM3HM, CO3HATEIHLHOE OTHOIIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIICITHOM
npodeccHoHaTBEHOM U 0OIIECTBEHHOMN JAEITeTbHOCTH;

TOTOBHOCTB U CIIOCOOHOCTh K CAMOCTOSITEILHOM TBOPYSCKON M OTBETCTBEHHOM JESITECILHOCTH;
TOTOBHOCTh K KOJUICKTHBHOU pa0oTe, COTPYAHUYECTBY CO CBEPCTHHKAMHU B 0Opa30BaTEIbHOM,
OOIIIECTBEHHO  ITOJIC3HOM,  y4eOHO-HCCIICIOBATeILCKON, MPOEKTHOM W JAPYrUX  BHJAX
JIEATEIIbHOCTH;

OTHOIIICHHE K MPOGECCUOHATBHON JICATSIPHOCTH KaK BO3MOXKHOCTH YYaCTHS B PEIICHUH JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAMOHAIBHBIX MPOOIEM;

METaNpPEAMETHBIX:
YMEHHE CaMOCTOSITENIbHO ONPENEATh LIEeNN ACATENbHOCTH M COCTaBIATH IUIAHBI JIEATEIbHOCTH;
CaMOCTOSITEJIBHO ~ OCYUIECTBJIATb, KOHTPOJIMPOBATH UM  KOPPEKTUPOBATH  JEATEIIBHOCTH;
HCIIO0JIb30BaTh BCE BO3MOJKHBIE PECYPCHI JJI JOCTHKEHUS MOCTABJICHHBIX LIEJIEH U pean3aluu
TJTAHOB JICSTEILHOCTH; BRIOMPATH YCIICITHBIE CTPATETUH B PA3IMYHBIX CUTYAIUsX;

yYMEHHE MPOAYKTUBHO OOLIATHCS M B3aMMOJICHCTBOBATH B IMPOLIECCE COBMECTHON NESATEIBHOCTH,
VYUTHIBATH MMO3HUIMH JPYTUX YIACTHUKOB JIEATEIBHOCTH, 3()(HEKTHBHO pa3pemaTh KOHPIUKTHI;
BJIa/ICHUE HABBIKAMU IO3HABATENbHOM, y4eOHO-UCCIeI0BATENbCKOW U MTPOEKTHOM NeATeIbHOCTH,
HaBBIKAMHU pa3peiieHuss mpoOjeM; CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSTEIHHOMY IOHCKY
METO/IOB pEUICHUs TPAKTUUECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS;
TOTOBHOCT M CIIOCOOHOCTH K  CaMOCTOSTENIbHOW  HMH()OPMAIMOHHO-ITO3HABATEIIBHON
NeSITeNIbHOCTH, BKIIOYash YMEHHE OpPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HWHGOpMaIuw,
KPUTUYECKH OIEHWBATh WU HWHTEPIPETHPOBATH HH(POPMALIMIO, TMOIYYAEMYI0 U3 Pa3IUYHBIX
HMCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOK) TOYKY
3pEHHUs], UCTIOIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEJICTBA;

BIIQJICHHC HABBIKAMH IT03HABATEIHLHOW PEICKCHMM KaK OCO3HAHWs COBEPIIACMBIX ICHCTBUH H
MBICJIUTEJIbHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMI, I'PAHULl CBOETO 3HAHUSA M HE3HAHUS,
HOBBIX ITO3HABATEIbHBIX 3a/1a4 U CPEJICTB I UX TIOCTUKECHHUS;

[EIeYCTPEMJICHHOCTh B TMOUCKaX W TMPUHSATHUH pEIIeHUH, COOOpa3sUTEeNbHOCTh W HMHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUH; CIMOCOOHOCTh BOCHPHHHMATh KpacoTy u
TapMOHUIO MUPA;

IIPEAMETHBIX:

c(OPMHUPOBAHHOCTH MPEICTAaBICHUM O MaTeMaTHKe KaK 4YacTH MHUPOBOW KyJIbTypbl U MecCTe
MaTeMaTHUKU B COBPEMEHHOM LUBWIJIM3ALMH, CIOCO0AaX OMMCAaHUS SIBIEHUI pealbHOTO MHUpa Ha
MaTE€MaTHYECKOM SI3BIKE;

C(OPMHPOBAHHOCTh  MNPEJACTABIEHUH O MaTeMaTHYeCKUX [MOHATUSAX KaK  BaKHEHIINX
MaTE€MaTHYECKUX MOJEIAX, NO3BOJISIONINX ONMUCHIBATh M U3ydaTb pa3HbIC MPOLECCHl U SBIICHHUS;
IMOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUS] MATEMAaTUYECKUX TEOPUH;

BJIAJICHUE METOJAMHU J0KAa3aTEIbCTB U AJITOPUTMOB PELICHHS], YMEHUE UX IPUMEHATH, IIPOBOIUTH
JIOKa3aTelIbHbIE PACCYKIAEHUS B XOJ€ pELICHUS 3a/1a4;

BJIAJICHUE CTAaHJApPTHBIMM TNPHEMAaMH  DPELIICHHWS  PANMOHAIBHBIX W MPPALUOHAIBHBIX,
[I0KA3aTENIbHBIX, CTEINEHHBIX, TPUIOHOMETPUYECKUX YPAaBHCHUN U HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCIE JJIA MOUCKA IYyTH PEUICHUS U
WJUTFOCTPALIUY PELEHUs] YPAaBHEHUN U HEPABEHCTB;

c(OPMHUPOBAHHOCTh MPEICTaBICHUM 00 OCHOBHBIX MOHSTHUSX MaTeMaTHYECKOIO aHajdu3a U HUX
CBOWCTBaX, BIJQJICHUE YMEHUEM XapaKTepu3oBaTh IOBEJCHHE (DYHKIHUH, HCIOIb30BaHHE
MTOJIYYEHHBIX 3HAHUH JJI ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;

BJIaJICHHE OCHOBHBIMM MOHSATHSMU O IJIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax,
UX OCHOBHBIX CBOWCTBaxX; CQOPMUPOBAHHOCTh YMEHHS paclio3HaBaTh TeOMETpUYecKUe PUTypbl Ha



YepTekKax, MOJEISIX U B pPEalbHOM MHUpPE; MPUMEHEHUE H3YYEHHBIX CBONCTB T'€OMETPUYECKUX
¢buryp u hopmyn Uil perieHnsi FeOMETPUUECKUX 3aay U 3ajau ¢ MPAKTUYECKUM COJIEP:KaHUEM;

— c(OopMHPOBAHHOCTh TPEJCTABICHUN O MPOIECCaX M SIBICHUSX, HMCIOIIMX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSX B pPEAJbHOM MHUPE, OCHOBHBIX MOHATHUAX
3JI€MEHTapHOU TEOPUH BEPOATHOCTEN; YMEHUN HAXOAUTh U OLIEHUBATh BEPOSITHOCTH HACTYIUICHUS
COOBITUH B MPOCTEHUINUX MPAKTHUECKUX CUTYAlMsIX U OCHOBHbBIE XapaKTEPUCTUKU CIIydalHBIX
BEJINYUH;

— BJIQJICHUE HAaBBIKAMU UCIIOJIb30BAHUS F'OTOBBIX KOMIIBIOTEPHBIX POTPAMM IIPU PELICHUHU 3a4a4.

B pesynbrare oOcCBOEHHSA OUCHUIUIMHBI (OPMUPYIOTCS KOMIIOHEHTHI CIEAYIOIIUX 00uux
KomnemeHyuti 00yJaromerocs:
OK 1. ITornmaTh CyIIHOCTh ¥ COLMAIbHYIO 3HAYMMOCTh CBOCH OymyIeit nmpodeccun, MposiBIsATh K HEH
YCTOMYMBBIA HHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO €S TEIbHOCTD, BHIOMPATh THUIIOBBIE METOBI U CIIOCOOBI
BBITIOJTHEHUS MPOPECCHOHANTBHBIX 3a/1a4, OIEHUBATh X dPGEKTUBHOCTH H KAUYECTBO.
OK 3. [Ipunumars penieHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYAlUSIX U HECTU 33 HUX
OTBETCTBEHHOCT.
OK 4. Ocy1iecTBisTh MOUCK U UCTOTIB30BaHUE HHPOpMAIIIH, He00X01uMOoM 11t 3HPEeKTHBHOTO
BBITIOJTHEHUS MPOPECCHOHANBHBIX 3a/1a4, MPO(PECCHOHAITBHOTO M IMYHOCTHOTO Pa3BUTHSL.
OK 5. Ucnonb3oBath nH(GHOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B MPOQeCcCHOHAIBHON
NEeSITETLHOCTH.
OK 6. PaGoTtatp B KoJIeKTHBE U KOMaH€e, 3G (HEeKTUBHO O0IIAThCs ¢ KOJUIEraMu, PyKOBOJICTBOM,
OTPeOUTENSAMHU.
OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTH 32 pabOTy WICHOB KOMaH bl (TIOAYNHEHHBIX ), Pe3yIbTaT
BBITIOJIHEHUS 3aIaHU M.
OK 8. CamocTosTeNbHO ONpeneNsaTh 3aJaud Npo(ecCHOHATBLHOTO U JIMYHOCTHOTO Pa3BUTHA,
3aHUMAThCS
camMo00pa3oBaHUEM, OCO3HAHHO MJIAHUPOBAThH MOBBIIICHUE KBATH(PUKAIIUH.
OK 9. OpueHTHpOBATHCS B YCIOBUSAX YaCTOW CMEHBI TEXHOJIOTUH B TPOPECCHOHAIBHON JNEATETHLHOCTH.

1.4. KotuyecTBO 4acoB Ha 0CBOeHHME IPOrpaMMbl Y4eOHOM IMCIUIIUHBI:
MaKCUMaJIbHOU yueOHOI Harpy3ku oOyuatomierocs - 351 yac, B TOM 4ucne:

00s13aTeNbHON ayUTOPHON yueOHOM Harpy3Ku oOydaromierocs - 234 yaca,

caMOCTOSITeNIbHON paboThl oOyyaroerocs - 117 yacos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO# padoThI

Bun yueOHo# padoThI

Oo6vem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 351
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
JIEKIIUHI 118
MPAKTUYECKHUE 3aHATHS U KOHTPOJIbHBIC PAOOTHI 116
CamocrosiTejibHas padoTa o0yuyariierocs (Bcero) 117
B TOM YHCIIE:
BHEAYJIUTOPHAs CaMOCTOsITEIbHAs paboTa 77
WHVBUIYAIbHBIN POCKT 40
Hmozcosas ammecmayus 6 popme: IK3AMEH




2.2. TemaTn4yecKMii IJIAH U COAEPKAHME YUEOHON JUCUMIIIIMHBI
MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A; TEOMETPUSI.

HaumenoBanue pa3jesoB | Cojaep:xkanue y4ueOHOro MaTepuasia, JeKIMH U NPAKTHYECKHe 3aHATHS, CAMOCTOSITeJIbHAS OoBbem YpoBeHb
U TeM padora 00y4aImmxcs. 4acoB 0CBOEHMS
1 2 3 4
BBenenue Conep:kanue y4eOHOTro MaTepuasa (JIeKIMH) 2
Maremartuka B HayKe, TEXHUKE, JKOHOMUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHIX U IPAKTHYECKOI
nesTenbHOCTH. Llenu u 3aaun u3ydeHnss MaTeMaTHKU TP OCBOCHUH CIICIIUAIBHOCTH. 1
Pazpean 1. Pa3Burue noHATHSA 0 YHKCIE 10
Tema 1.1. Conep:xanue yueOHOro Marepuasa (JIeKIHu) 4
Yucuaa. lHpubanxennple | HatypanbHble, 1eble U palliOHAIBHBIC YHCIIA. 1
BBIYMCJIEHUS JleiicTBUTENbHBIE YUCIIA. 2
[TpuGimKeHHbIE BEIYUCIICHHSL. 1
Tpubnusicennoe 3nauerue geIudUHbL U NOCPEULHOCTNU NPUOTUNCEHU. 1
Komnnexcnule uucaa. 1
IIpakTuyeckue 3aHATHA. AprudMeTHUECKHUE NEHCTBHUS HAl YHUCIAMU, HAXOXKICHHE 6
NpUOIMKEHHBIX 3HAYEHUH BEJIMYMH U OTPELIHOCTEN BbIUMCIEHUN (aOCONIOTHON U
OTHOCUTEIIbHOI1 ), CPABHEHHE YHCIIOBBIX BBIPAKECHUI.
CamocrosiTesibHas padoTa o0yuyarwiuxcsi. BerauciaeHus: ¢ npuOIuKeHHBIMHI YACTaMU. 4
JlelicTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU B ajredpandeckoil popme.
Paznea 2. OCHOBBI TPUTOHOMETPUH 44
Tema 2.1. Copepxxanue yueOHOro MaTeprania  (JIeKIMH) 10
Tpuronomerpuyeckue | Paguannas mepa yria. BpamarenbHoe 1BHKEHUE. 1
(PyHKIIMH YHCJIOBOTO CuHyc, KOCUHYC, TAHT'€HC ¥ KOTaHT€HC YHUCIa. 2
aprymeHra. OCHOBHBIE TPUTOHOMETPUIECKHE TOKIECTBA. 2
DopMyIibl TPUBEICHHUS. 2
®opmynsl cioxeHus. DopMyiibl yaABoeHUs. DOpmyibl NOJOBUHHO20 Y2ld. 2
[TpeoOpa3oBaHue CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOM3BEACHUE U TPOU3BEACHUS B
CyMMY. Buipaowcenue mpueconomempuueckux GyHKyuil uepes man2enc no108UHHO20 ap2yMeHma. 2
IIpakTHyeckue 3aHATHSA. PasinanHbIil METOI U3MEpPEHHSI YTIIOB BPAILIEHUS U CBSI3b C IPaJyCHOM 10

Mepoit. OCHOBHbIE TPUTOHOMETPUUECKHUE TOKIECTBA, (POPMYIIBI CII0KEHHUSI, yIBOSHUS,
npeoOpa3oBaHUE CyMMbI TPUTOHOMETPHUECKUX (DYHKIIMHA B IPOU3BEIeHUE, TpeoOpa3oBaHue
MIPOU3BEICHUSI TPUTOHOMETPUYECKUX PYHKIMN B CyMMY. YTIPOILLIEHHE TPUTOHOMETPHUUECKHIX
BBIPAKCHUI.




KontposbHas padora. OCHOBHbIC TPUTOHOMETPUIECKHE (DOPMYJIBI.

CamocrosiTeibHasi padoTa o0yuarwmmxces. TpuroHoMeTpruuecKue npeoopa3zoBaHusl.

Tema 2.2.
DYyHKUMH, UX CBOMCTBA U
rpaguxu.

Conep:xanue yueOHOro Matepuajia (JIeKIHN)

CBoiicTBa U rpaUKi TPUTOHOMETPUUYECKUX (DYHKIIUH.

Yucnossie pyHknmu. O0IacTh OnpeesicHsl 1 MHOXKECTBO 3HAYCHUI; TpapuK (YHKIIUH,
nocTpoeHue rpaguKoB (GPyHKIHIA, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.

CBoiicTBa ()yHKIIMH: MOHOTOHHOCTbD, Y€THOCTh, HEYETHOCTh, OTPAHMYCHHOCTD, TICPUOJMYHOCTb.
[TpoMexxyTKH BO3pacTaHusl ¥ yObIBAaHUS, HAMOOJIBIIIEE U HAUMEHBIIIEE 3HAUYCHUS, TOUKU
skcTpemyMa. ['padmdeckas naTepnperanus. [Ipumeps! HyHKIIMOHALHBIX 3aBHCUMOCTEH B
peaNbHBIX MPOIECCaX U SBICHUSX.

Apudmernueckue onepanuu Hal GyHKIusAMU. CrnoxHast QyHKIHUS (KOMIO3HUIIHS).

Ionamue o nenpepvigHocmu GyHKYUU.

Obpammuvie ghynxyuu. Obracms onpedenienuss u 061acmv 3HAYEHUL 0OPAMHOU BYHKYUU.
I'paghux obpamnou ¢hynkyuu .

[TpeoOpa3zoBanus rpadukos. [TapamienbHblil TEPEeHOC, CAMMETPUS OTHOCUTEIILHO OCEH
KOOPJMHAT U CUMMETPHUS OTHOCUTEIIEHO Hadaia KOOPUHAT, CHMMETPHSI OTHOCUTEIBHO TIPSIMOM
y = X, PacCTSDKCHHUE M CXKATUE BJIOJIb OCEH KOOPIUHAT.

[EEN

IIpakTunyeckue 3anaTus. CBolicTBa U rpadMKH CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHT'€HCa.
[Tpumepsl 3aBUCHMOCTE MEX1y TIEPEMEHHBIMU B pEalIbHBIX MPOLECCAX U3 CMEXKHBIX
muciumind. Onpenenenue ¢pyHkuil. [loctpoenue u urenue rpadukoB GyHKINH.
HccnenoBanue ¢pynkuuu. CBoiicTBa IMHEHHOM, KBaJpaTUUYHOM, KyCOUHO-TUHEHHOM 1 T1pOOHO-
nuHeHoi ¢yHkiuil. HempepeiBHbIe U nepuoanyeckue GyHkiun. O6patHeie QyHKINN U UX
rpa¢uku. [IpeobpazoBanus rpaduka pyHkuuu. ['apmonndeckue konedanus. [IpuxnagHsie
3aJauu.

CamocrosiTeibHas padora o0y4yarommxcs. Pemenue 3a1ad Ha IOCTPOEHUE U YTEHHE
rpauKoB QYHKIMA.

Tema 2.3.
Tpuronomerpuyeckue
YPaBHEeHHA U
HepaBeHCTBa

Conep:xxanue yueOHOro Marepuaia (JIeKIHN)

ApKCUHYC, apKKOCHHYC, QpKTaHT€HC YUCIIa.
IIpocreiilire TPUrOHOMETPUUECKUE YPABHEHMUS.
Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.
Ipocmeuiwue mpueconomempuyeckue HepaseHcmed.
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IIpakTuyeckue 3anaTHA. OOpaTHBIE TPUTOHOMETPHUECKHE (DYHKIIUU: apPKCUHYC, ApKKOCHUHYC,
apkranresc. [Ipocreiinme TpUroHOMeTpUUECKUE YPAaBHEHHS M HEPABEHCTBA.
KonTpoabHas padora. TpuroHoMeTpuuecKue ypaBHCHUS.

CamocrosiTeibHas padora o0yuyarommxcsi. PelieHue TpUroHoMeTpu4ecKUX ypaBHEHUH U
HEPaBEHCTB.

Pasznea 3.

Hauana MmaTeMaTH4eCKOI0 aHAJIN3a

40

Tema3.1.
IMocaenoBaTeabHOCTH

Conep:xanue yueOHOro Matepuaia (JIeKIHN)

CriocoOb! 3a/1aHUS U CBOWCTBA YUCIIOBBIX 110CIIEI0BATEILHOCTEM.

Ilonsmue o npedene nocnedosamenvrnocmu. Cywecmeosanue npeoena MOHOMOHHOU
02PAHUYEHHOU NOCe008AMENbHOCTU .

CyMMupoBaHue NOCIe10BaTENbHOCTEN.

beckoHeyHO yObIBarolIas reOMeTpUIECcKasi IPOrpeccusi U ee CyMMa.

N

IIpakTuyeckue 3aHATHA. YncaoBast 10CIE€0BATENBbHOCTD, CIOCOOBI €€ 3a/1aHNS, BBIUNCICHUS
4JICHOB NocienoBarenbHocTu. [Ipenen nocnenoBarenbHOCTH. beckoneuHo yObIBaromias
reOMETPHUECKas IPOrpeccusl.

CamocTosiTeJIbHAS paGOTa OﬁyanOHIHXCH. Brruucnenue IIpcaciioB HOCJ'IGI[OBB.TGJIBHOCT@IZ.

Tema3.2.
IIpousBoanas u ee
NpUMeHeHHne

Coaep:xanue yueOHOro Mmarepuasa (JIeKIHHN)

[TonsiTHE O TPOU3BOAHON (PYHKINH, €€ TECOMETPUICCKUNA U (PU3UUECKUI CMBICI.
VYpaBHeHUe KacaTelbHON K rpaduKy (yHKIHH.

IIpon3BOHBIE CYMMBI, pa3HOCTH, IIPOU3BEIECHHS, YACTHOTO.

[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKINH.

[IpumeneHne MPOU3BOIHOM K UCCIIEIOBAaHUIO (YHKIIUN U TTIOCTPOEHHUIO rpaduKoOB.
IIpoussoonvie obpamuou hyHKyuu u KOMno3uyuu QyHKyuu.

IIpuMmepsI NCIIONB30BaHUS POU3BOIHOM I HAXOKACHUS HAUITy4lIero PEIICHNS B
MPUKIIAIHBIX 3aa4ax.

Bropast npousBoiHas, ee reoMeTpUUeCKUi U GU3MUECKUN CMBICTT.

HaxosxJieHre CKopoCTH JUlsl ITpolecca, 3alaHHoro (opMysIoi U rpaukoMm.

10
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IIpakTuyeckue 3ansiTus. [I[pon3BoHAsA: MEXAaHUYECKHUI M T€OMETPUYECKUI CMBICIT
NPOM3BOIHON. YpaBHEHHE KacaTelnbHOH B o0mieM Buje. [IpaBuia u ¢popmysst
muddepeHIpoBaHms, TabIKIIa TPOU3BOJHBIX 3JIeMeHTapHbIX GyHKIMH. MccnenoBanue
(GYyHKLUU C TOMOIIBIO TPON3BOIHON. HaxoxaeHne HanbobIIero, HAMMEHBIIETO 3HAYCHUS U
SKCTpeMaJIbHbIX 3HAYEHUH (PYHKIINU.

10

CamocrosiTeibHas padora odyuarwmmxcs. VcciaenoBanue GyHKIMI U ocTpoeHre rpaduKoB.

Pemienne IMPUKJIAJHBIX 3a7a4.

Tema3.3.

Conep:xxanue yueOHOro Mmarepuasa (JeKIuu)
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IlepBooOpa3nas u
HHTErpaji

[TepBooOpasHast 1 HHTETpaI.

IIpuMeHeHne onpeesIeHHOrO HHTErpajla A HaX0KICHHs IUIOA KPUBOJIUHEUHON
TpAaIeLHnH.

®opmyna Herotona—IJleitbuuna. [Ipumepsl npuMeHeHust uHTerpaia B (pu3nke U TeOMETPHH.

IIpakTnyeckue 3anaTus. [leppoodpasHas u nHTErpa.

Teopema Hprorona—Jleiionuna. [Ipumenenne uHTErpana K BEBIYUCICHUIO (PU3MUECKUX BETMYMH
U IUIOIIANIEN.

KonTpoubnas padora. [IpousBosHas u uHTerpai.

CamocrosiTeabHasi pa60Ta Oﬁy‘lalOlIII/IXCH. Pemenue IMPUKJIAAHBIX 3a1a4.

Pazpea 4.

KopHu, crenenn u jorapupmbl

28

Tema 4.1.
KopHnu u crenenu

Conep:xxanue yueOHOro Mmarepuajia (JIeKIHN)

KopHu HaTypanbHOM CTENEHU U3 YUCIIa U UX CBOICTBA.

Crenenu ¢ pallMOHATBHBIMH ITOKA3aTEISIMU, UX CBOMCTBA.

CremneHu ¢ JeHCTBUTENLHBIMA NTOKa3aTesiMu. Ceoticmea cmenenu ¢ 0eticmeumenbbim
nokaszameem.

WppanmonansHble ypaBHEHUS U HEPABEHCTBA

w w

IIpakTHyeckne 3aHATHA. BeiuncieHnne u cpaBHEHNE KOpHEH. BBINIOJIHEHHE PacyeToB ¢
panukanamu. HaxoxxieHue 3HaueHn CTENEHEN ¢ pallMOHAJIBHBIMU IT0Ka3areasiMu. CpaBHEHHE
creneneit. [IpeoOpa3zoBanust BeIpaXeHUH, CoiepKaIInX cTerneHu. ToX1eCTBEeHHbIS
npeoOpa30BaHus CTENEHHBIX U MPPALMOHAIBHBIX BBIPAKECHUN. PelieHne nppaoHalIbHbIX
YpaBHEHUU U CUCTEM.

CamocrositeibHas padora o0y4yarommxcs. VppannoHaibHble BBIPAKEHUS, YPABHEHMS,
HEPaBEHCTBA.

Tema 4.2.
Iloka3aTrenbHasn,
Jorapupmuyeckast u
cTeneHHas PyHKIUH

Coaep:xxanue yueOHOro Mmarepuaja (JIeKIHN)

[Toka3zarenbHas (GyHKIHMS, €e CBOMCTBA U rpaduK.
IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudm uncna. OcHOBHOE Jorapu(pMUIECKOE TOKAECTBO.
CsoticTBa norapupmos Ilepexo K HOBOMY OCHOBaHHIO.
JlecaTuunble T0rapuQmsol.

Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpaduK.
Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

Yucno e. HarypanpHslii sorapudm.

[Tpon3BoiHAs MOKa3aTENbHON U Torapu(MUIecKoi PyHKITHIA.
CrenenHnas GyHKIMS, €€ TPOU3BOIHAS U IEPBOOOpa3Hasl.
WuterpupoBanue QyHKIHHA.

10
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[IpakTuyeckue 3aHATHSA. TOXIECTBEHHbIE TPEOOPA30BAaHUS TOKA3ATEIbHbBIX U
norapu(MHUECKUX BRIPAKECHUN. PerieHrne moka3aTeIbHbIX U JIOrapu(MUIECKUX YpaBHEHUN U
HepaBeHCTB. [luddepennrpoBanne nmoka3areabHOM, JorapuGMUICSCKON U CTETIEHHON ()YHKITHA.
WNuterpupoBanue GyHKIHIA.

KonTpoubnas pa6ora. Kopuu u crenenu. [lokasarensHbie u jorapuMuyeckue ypaBHEHHS U
HEPaBEHCTBA.

10

CamocrosiTeibHasi padota o0yuarwmmxces. [Toctpoenue rpadukos. IlokazarenbHbie u
J0rapu(pMHUUECKUE BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA.

Pa3pgea 5.

YpaBHeHm[ U HEPABCHCTBA

20

Tema 5.1.
YpaBHeHus u
HepaBeHCTBa

Coaep:xanue yueOHOro Mmarepuasa (JIeKIHH)

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

PanmonaneHble, MppalMoOHaIbHbIE, IOKA3aTEIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U
cuctembl. OCHOBHBIE IPUEMBI UX pELICHUs (Pa3JI0KEHUE HA MHOXKUTEIH, BBEIEHHE HOBBIX
HEN3BECTHBIX, [I0ICTAHOBKA, rpauueckuii MeToxn).

PaunonaneHble, MppalMOHAIBHBIE, TIOKA3ATEIBHBIC U MPUSOHOMEMPUYECKUE HEPABEHCNEA.
OcCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonp3oBaHue CBOMCTB U rpauKoB (PyHKUIUN NpU PEeLLIEHUH YPAaBHEHUM U HEpaBeHCTB. MeToj
uHTEepBaJIoB. M300pakeHne Ha KOOPAMHATHON MJIIOCKOCTH MHOXKECTBA PELLICHUH ypaBHEHUN U
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU U UX CHCTEM.

IIpuMeHeHre MaTeMaTUYeCKUX METOO0B IS PEILIEHUS COAEPKATEIbHbIX 3a1a4 U3 Pa3IMYHbIX
oOyacTel HayKu M pakTuKu. MHTepriperanys pe3yabTaTa, yUeT peaabHbIX OrpaHUYEHHH.

10

[EEN

IIpakTnyeckue 3anaTusi. Kopuu ypaBHenuii. PaBHocunbHOCTh ypaBHeHui. [IpeoOpazoBanue
ypaBHeHUH. OCHOBHbIE IPUEMBI PEIlIeHUs] ypaBHEHUN. Penienue cucreM ypaBHEHUH.
Hcnonb3oBaHue cBOMCTB U rpagukoB (GYHKIMIHA AT pellieHUs] ypaBHEHUH 1 HEpaBEHCTB.

10

CamocrosiTeibHas padora odyuarommxcs. Pemenne cogepxaTenbHbIX 3a71a4 U3 pa3iInuHbIX
o0acTeil HayKH U NPaKTUKU.

Pa3znen 6

DJIeMeHTbl KOMOMHATOPUKHU, TEOPHUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU

12

Tema 6.1.
JIeMeHTbI
KOMOUHATOPHKH, TEOPHH
BEPOSITHOCTEI U
MaTeMaTH4ecKoi
CTATHCTUKH

Coaep:xanue yueOHOro Mmarepuasa (JIeKIHHN)

OcHOBHbIE TOHATHS KOMOMHATOPHUKH. 3a7jauu Ha MOJCUYET Yncia pa3MelleHUH, IepecTaHOBOK,
coyeranuii. Pemenue 3a1a4 Ha nepeOop BapuaHTOB.

®opmyna ounoma HprotoHa. CBolicTBa OMHOMUHANBHBIX KOAPGUIIMEHTOB. TpeyroibHUK
ITackas.

Co0bITHE, BEpPOSITHOCTH COOBITHUS, CII0)KEHUE U YMHOXKEHUE BEpOosTHOCTEH. [lonamue o
He3agucumocmu cooblmutl. JJucCKkpemHas ciy4aunas 6eIUYURa, 3aKOH ee pacnpeoeneHusl.

12




Yucnosvie xapakmepucmuku OUCKPemHOU CAVHAUHOU enudunbl. I[lonamue o 3aKkone O0nbuUx
yycer.

[IpencraBienue qaHHBIX (TaOIULBL, UATPAMMBbL, TPAadUKN), 2eHEPAIbHASL COBOKYNHOCHb,
8b100pKa, cpednee apugmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuieckou
CMamucmuxu.

Pewenue npaxmuyeckux 3a0au ¢ npumenenuem 8eposimHOCHHbBIX Memoo008.

IIpakTuyeckue 3ausiTus. Mcropus pa3BuTHs KOMOMHATOPUKH, TCOPHH BEPOSATHOCTEH U
CTaTHCTUKH U UX POJIb B PA3IMYHBIX Cepax UeIoBEUECKOM Ku3HeaesTenbHOCTH. [IpaBuna
KOMOWHATOpHKH. PereHne KoMOMHATOPHBIX 3a1a4. Pa3menienus, coueTanus U MepecTaHOBKH.
bunom Hetorona u tpeyronbauk Ilackans. [Ipuknagueie 3agaun. Knaccuueckoe onpenenenre
BEpPOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOPEMA O CYMME BEPOSATHOCTEH. Bprunciienne
BeposaTHocTel. [Ipukianusie 3agaun. [IpeacraBnenre 4ncioBbiX JaHHbIX. [[pukiiannbie 3agaum.

Kourpoabnas padora. YpaBHeHus u HepaBeHcTBa. KomOuHaTopHsie 3a1auu. BeposTHOCTD
COOBITHS.

CamocrosiTeibHas padora o0yuarommxcsi. PelieHne npakTnyeckux 3a1ad ¢ IpUMEHEHUEM
BEPOSITHOCTHBIX METOJIOB.

Pasznen 7

I'eomerpus

66

Tema 7.1.
IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTBE

Conep:xxanue yueOHOro Mmarepuajia (JIeKIHN)

AKCHOMBI CTEPEOMETPHUH.

B3aumHoe pacnionoxenue IByX NpsMbIX B pocTpaHcTBe. [lapannenbHOCTh NpsaMoil U
iockocTH. [lapannensHocTs mnockocrel. [lepneHaAuKyIspHOCTD IPSAMOM U INIOCKOCTH.
IlepneHauKyisip ¥ HAKJIOHHAsA. YTOJ MEXAY PSAMOM U IUIOCKOCTBIO. JIBYIrpaHHBIN yros. Yroi
MEXY INIOCKOCTAMH. [leprneHuKyIspHOCT ABYX INIOCKOCTEMH.

['eomeTprueckue npeoOpazoBaHUs MPOCTPAHCTBA: HapalIeIbHbIA IEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO IIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [lowads opmozonanvhol npoexkyuu. N3o00paxkenne
IPOCTPAHCTBEHHBIX (pUTYD.

10

IIpakTuyeckne 3ausiTHA. [[pU3HaKK B3aNMHOIO PacIOJIOKEHUS IPAMBIX. YTOJI MEXAY
IPSAMBIMU. B3aMHOE pacIioniokeHue IpsMbIX U III0CKOCTeN. [IeprieHuKysp U HaKJIOHHAs K
IJIOCKOCTH. YTOJI MEXKIY MPSMOM U TUIOCKOCTBIO. TeopemMbl 0 B3aMMHOM PacCIOIOKEHNUN TPIMOIN
U IJI0CKOCTH. Teopema o Tpex nepneHaukyisapax. [Ipu3Haku u cBoMCTBa NapallIeIbHBIX U
MEePIEeHANKYJISIPHBIX INIOCKOCTEN. PaccTosiHUE OT TOUKHM JI0 TUIOCKOCTH, OT IPSIMOM 110
IIJIOCKOCTH, PACCTOSTHUE MEXKAY IUIOCKOCTAMH, MEXKIY CKPEIIUBAIOIIUMHUCS IPSIMBIMU, MEKILY
IIPOU3BOJIBLHBIMU (PUTYpaMu B pocTpaHcTBe. [lapaienbHoe NpoeKTUpOBaHUE U €T0 CBOMCTBA.
Teopema o niowaou opmo2oHANbHOU NPOEKYUU MHO20Y201bHUKA. B3aIMHOE pacrioyioskeHue

10
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MPOCTPAHCTBEHHBIX QUTYD.

CamocrosiTeabHasi pa60Ta Oﬁy‘IQIOIIII/IXCﬂ. Pemenue CTCPCOMCTPHUYCCKUX 3a1a4.

Tema 7.2
KoopanHatbl 1 BEeKTOPbI

Coaep:xanue yueOHOro Matepuasia (JIeKIHN)

[TpsamoyronbHas (ilekapToBa) cUCTeMa KOOpJUHAT B IpocTpaHcTBe. Popmyra paccTOSHUSA
MEXIY ABYMs TOUKaAMU.

YpaBuenus cepsl, niockocmu u npamotl.

BexTopsl. Koopaunats! Bektopa. Moayss BekTopa. CioxkeHre BEKTOPOB. Y MHOKEHUE BEKTOPa
Ha 4UCI0. YTOJI MeXy IAByMs BekTopaMu. IIpoexnnsa BekTopa Ha ocb. CKaspHOE
IIPOU3BEICHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEIIEHUU MATEMAaTUYECKUX U IIPUKIIAJHBIX 3a1a4.

IIpakTryeckue 3ansaTus. Bektopsl. JlelicTBus ¢ BekropaMu. JlekapToBa cucreMa KOOpAUHAT B
IIPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, c(peprl, II0cKocTH. PaccTosiHue Mexay TOUKaMU.
JleiicTBHs ¢ BEKTOpaMH, 3alaHHbIMUA KoopauHaTaMu. CKaJIIpHOE TPOU3BEIEHUE BEKTOPOB.
BekropHoe ypaBHEHHE IPSIMON U INIOCKOCTH. VICnoyIb30BaHNE BEKTOPOB IIPH TOKA3ATEIBCTBE
TEOPEM CTEPEOMETPUH.

CamocrosiTesibHas padoTa o0yuarwuuxcs. Pemenre 3a1a4d ¢ TOMOIIBI0 KOOPAUHAT U
BEKTOPOB.

Tema 7.3.
MHOrorpaHHUKH

Conep:xanue yueOHOro Mmarepuaya (JIeKIHHN)

Bepmmnsl, pebpa, rpaHu MHOTOrpaHHuka. Pazeepmka. Muozozpannvie yenvl. Boinykivle
MHo202panHuku. Teopema Jiinepa.

[Tpusma. [Ipsmas u naxnonnas npusma. [pasunbHas npusma. [apannenenunesn. Kyo.
[Mupamuna. [IpaBunbHas nupamuga. Yceuennas nupamuda. Tetpasap.

Cummerpu B KyOe, B MapaieNenuIesie, B npusme u nupamuoe.

Ceuenus Ky0a, IPU3MBI ¥ TUPAMUJIBI.

[TpencraBienue o npaBUIbLHBIX MHOTOIPaHHUKAX (TETpadpe, KyOe, OKTasipe, JoaeKasape U
HKOCadJIpe).

N

NDNDNDN

IIpakTuyeckue 3aHATHA. Pa3nnunbie BUIbl MHOTOrpaHHUKOB. VX n3o0paxkenus. Ceuenus,
pa3BEpTKU MHOTOIpaHHUKOB. Iomans noBepXHOCTH. Buabsl cCHMMETpH B IIPOCTPAHCTBE.
CuMMETpHsI MHOTOTPaHHHKOB.

CamocrosiTebHasI paGOTa oﬁyqamumxcsl. Pemenue 3aga4d Ha MHOT'OT'paHHUKH.

(o]

Tema 7.4.

Conep:xxanue yueOHOro marepuana (JeKuuu)
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Tena u moBepxHoOCTH
BpallleHus

[Hunmuuap u konyc. YcedeHHblid kKonyc. OCHOBaHME, BBICOTA, O0OKOBAsi TOBEPXHOCTD,
oOpasytomas, pazpepTka. OceBble CEUCHUS U CEUEHUS, MapajlieIbHbIe OCHOBAHUIO.
[Tap u cdepa, nx ceuenus. KacarenbHas miockocTs K chepe.

IIpakTuyeckue 3ansiTus. Tena Bpamenus. Mx mzobpaxenus. Ceuenus, pazpeptku. [Liomanp
noBepxHoCTU. CUMMETpHUsI TeJ1 BpaIlCHUSI.

CamocrosiTesbHasi padora o0yuawmmxcs. Kpyrible Tena. PeiieHue npuKIagHbIX 3a1a4.

Tema 7.5.
HN3mepeHus B reoMeTpun

Coaep:xanue yueOHOro Matepuaja (JIeKIHN)

O06nem u ero usmepenue. HTerpanbHas popmyna oobema.

Dopmyiiel 00beMa KyOa, IPSIMOYTOJIBHOTO Mapajuieenune1a, IPU3Mbl, IUIHHIIPA.
®opmynsl 00beMa MHUPaMUIBI U KOHYCA.

DopMyIIbI IJIOMAAM TOBEPXHOCTEN UIMHAPA U KOHYCA.

®opmynsl 00beMa Iapa U miomaan chepsl.

[Tomo6ue Ten. OTHOMIEHUS TUIOIAJCH TOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEII.

NDNDNDNDNDNDDN

IIpakTuyeckue 3aHATHSA. BoruncneHus o0beMOB U IUIONIAIeH TOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TEJl.
KonTpoJsbnas pa6ora. O0beMbl 1 TUIOMIAIM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJI.

CamocrosiTesibHas pa6oTa odyuawmmxcs. Berarcienus 00beMOB U TUTOIIA IEH TTOBEPXHOCTEH
POCTPAHCTBEHHBIX TEJ IPU PEIICHUN MPAKTUYCCKUX 3a]1a4.

Pa3znen 8

O06o0marouee NOBTOpPeHUE

12

Tema 8.1
O0o0aromee
NMOBTOpPEHHE

Conep:xxanue yueOHOro Marepuasia (JIeKIHHN)

KOM6I/IHI/IpOBaHHHC 3a1a4U 110 BCEM pa3JicjiaM Kypca.
3aj:[aq1/1 IMMOBBIIICHHOI'O YPOBHSA CJIIOKHOCTH.

HpaKanecm[e 3aHATHSA. HOBTOpeHI/Ie TCOPCTUYICCKOTO MaTCpHralia. Pemenue 3amad mo Bcem
pa3aciiaM Kypca, B TOM YUCJIC ITOBBINICHHOT'O YPOBHS CIIOKHOCTHU.

CamocrositeibHas padora o0y4yawommxcsi. MTHIMBUAYaIbHBIN IPOEKT

40

Bcero:

351

Jist XapakTepUCTUKU YPOBHS OCBOCHMS YUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelyIoIue 0003HaueHus:
1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHee N3YUYEHHBIX 00BEKTOB, CBOMCTB);
2 — penpOYKTUBHBIN (BBIIIOJIHEHUE AEATEIBHOCTH 110 00pa3ily, HHCTPYKLIUU WU O/ PYKOBOJCTBOM)
3 — MPOAYKTUBHBIN (TJITAHUPOBAHUE M CAMOCTOSITEIILHOE BBIITOJTHEHHE JACITEIBHOCTH, PEIICHUE TPOOJIEMHBIX 33/1a4)

B nporpamMmMe KypcrBOM BBIJIETIEH MaTepUall, KOTOPBIN IIPU U3YYEHUH KOHTPOJIIO HE MOJJIEKHT.
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3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH

CTYAEHTOB

Coaepixanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH
CTYJ1€HTOB(HA YPOBHE Y4eOHbIX JeilCTBHIl)

BBeaenue

O3HakoMIJIEHHE C POJIbIO MAaTEMATUKH B HAyKe, TEXHHUKE,
9KOHOMHKE, HTHPOPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTHYECKOM
nesTeabHOCTH. O3HAKOMIICHUE C LEISIMU U 33/la4aMu U3YYeHUS
MaTeMaTUKH Ipu ocBoeHnu cnenuainbHocteit CI10.

AJI'EBPA

Pa3zButHe nousiTus o
qyuciie

Beinonnenue apudmernyeckux IeHCTBUN HaJl YUCIIaMU, COYeTast
YCTHBIE U NUCbMEHHBIE IPUEMBI.

Haxoxxaenue npuOinKeHHbIX 3HAUCHUH BEJTMYUH U TOIPeIHOCTEN
BBIUUCIICHUH (aOCOMIOTHON M OTHOCUTEJIBHOI ); CpaBHEHHE
YHCIIOBBIX BBIPA)KEHUI.

Haxoxnaenue omn6ok B npeoOpa3zoBaHUAX U BBIUMCICHUSIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMBbl)

KopHu, crenenu,
Jorapu(pmsl

O3HaKOMJIEHHE C IOHITUEM KOPHSI N- i CTENEHHU, CBOMCTBAMU
paZvKaJIOB U MPaBUJIaMHU CPaBHEHUS KOPHEH.

DopMyIMpPOBAHKE OIIPEAEIICHHS] KOPHS U CBOUCTB KOPHEM.
Boruncnenue u cpaBHEHUE KOPHEH, BHIIIOJHEHUE IPUKUIKA
3HAQ4YEHMSI KOPHS.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
CoJlepKaIIMX PaaUKaIbI.

Beinonnenue pacueToB 1o popmysam, CoaepKaluM paJuKaibl,
OCYILIECTBIISSI HEOOXOUMbIE IIOJICTAHOBKHU U MpeoOpa3oBaHUsl.
Omnpenenenne paBHOCUIBHOCTU BBIPAXKEHUN € paJUKaIaMH.
Pewenne nppaiiuoOHaIbHBIX YPaBHEHUM.

O3HaKOMJIEHHE C IOHSITHEM CTETIEHH C ACHCTBUTEIbHBIM
ITOKa3aTeNeM.

HaxoxxaeHne 3HaueHu# CTeneHy, UCTIOb3ys IPH HEOOXOJUMOCTH
MHCTPYMEHTAJIbHBIEC CPE/ICTBA.

3anuchIBaHUE KOPHS N-i CTENIEHHU B BUJIE CTENIEHU C IPOOHBIM
ToKa3aTesieM U Ha00O0poT.

DopmyIMPOBAHUE CBOKCTB CTEIIEHEN. BhIuncieHne CTenexei ¢
palMOHAIBHBIM ITI0KA3aTENEM, BBIITOTHEHUE IPUKUIKHA 3HAUCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[Ipeobpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPAXKECHUMH,
CoJlepaKaIlMX CTEIEHHU, IPUMEHs CBOMCTBA. Pelienue
ITOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE ¢ TPUMEHEHUEM KOPHEN U CTENIEHEN IpU
BBIYMCIICHUH CPEJIHUX, IEJIEHUN OTPE3KA B «30JI0TOM CEUEHHUM».
PelreHne NpuKIIagHbIX 3a/1a4 Ha CJII0XKHBIE IPOLICHTHI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU I

BrimonHenue npeodpa3zoBaHuii BRIpAXKECHHH, pUMEHEHHE (POopMYyII,
CBSI3aHHBIX CO CBOICTBaMU CTENEHEN U JIorapu(MoB.

Onpenenenue o01acTu JOMYCTUMBIX 3HAYEHUH JTIOrapu(pMUIECKOTo
BbIpakeHus1. Penenue sorapudMudeckux ypaBHeHUI

OCHOBBI TPUTOHOMETPUHA

OcCHOBHBIC IOHATHSA

W3ydeHne painaHHOTO METOA U3MEPEHUS YIJIOB BPAIIEHUS U UX
CBSI3U C TpagycHOM Mepoid. I300paxkeHue yriioB BpaiieHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJINYMHBI YIJIA C ET0 PACIIOJIOKEHUEM.
DopmyIrpoBaHue ONpeeeHNI TPUTOHOMETPUYECKUX (QYHKIUN
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JUISL YTJIOB MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYTOIbHUKA ¥ OOBSICHEHNE UX B3aMOCBSI3U

OcHoBHbIE IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
TPUITOHOMETpPHUYECKHE BBIUMCIICHUS 3HAUCHUH TPUTOHOMETPUYECKHUX (PYHKIUH 110 OHOM
TOKAECTBA U3 HUX
IIpeodpa3oBanus W3yuenne 0CHOBHBIX (POPMYIT TPUTOHOMETPUU: (POPMYJIBI
npocTeimmux CJIO’KEHUSI, YIBOCHHUS, TPe0OPa30BaHUs CyMMbI
TPUTOHOMETPHYECKUX TPUTOHOMETPUYECKHUX (PYHKUUH B IPOU3BEICHHUE U MIPOU3BEICHHS
BbIPasKeHH i B CyMMY U IIPHUMEHEHUE IPU BBIUYNCICHUH 3HAYEHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIIPOLLIEHUS €T0.
O3HaKOMJICHHE CO CBOWCTBAMU CUMMETPUU TOYEK HA €IUHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BBIBO/IA (DOPMYIT TPUBEICHHS
Ipocreiimme Pemenue no ¢popmynam U TPUTOHOMETPUIECKOMY KPYTY
TPUTOHOMETPHUYeCKHe MIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUH.
YPABHeHHS U [IpumeHeHHe 00IIMX METOJIOB PELICHNUs ypaBHEHUH (IIpUBEIEHUE K
HepaBeHCTBAa JUHEHMHOMY, KBaJIpaTHOMY, METO/1 Pa3JI0KEHHSI HA MHOXKUTEIH,

3aMEHbI IEPEMEHHO) IPU PEIICHUU TPUTOHOMETPUIECKIX
YpaBHEHUH.

YMeHHe oTMeuaTh Ha Kpyre peieHus MpoCTeHINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APpKCHHYC, aDKKOCHHYC,
APKTAHI€HC YK c/Ia

O3HakoMIIeHHE C HOHATHEM OOPATHBIX TPUTOHOMETPUYECKUX
(GyHKIHH.

H3yuyenue onpeneneHuii apkCUHyca, apKKOCUHYCa, apKTaHI'€HCa
qucna, GopMynupoBaHHE UX, N300pakeHNe Ha eANHUYHON
OKPYKHOCTH, IPUMEHEHHE IIPU PELICHUU YPaBHEHUI

Y

HKIIUU, UX CBOMCTBA Y TPA®UKH

®Oyukuuu. [lonsitue o
HeNpepbIBHOCTH
pyHkumMu

O3HaKOMJIEHHE € IOHIATHEM IIEPEMEHHOM, IPUMEPaMU
3aBUCHUMOCTEN MEXy IEPEMEHHbBIMHU.

O3HakoMJIeHHE C IOHATHEM rpaduka, onpeneneHue
MPUHAIJIEKHOCTH TOUKH rpaduky pyHkunu. OnpeaeneHue o
(dbopmyIe mpocTeiliel 3aBUCUMOCTH, BUJIa e rpaduka.
Bripaxkenue no ¢popmyiie 01HON nepeMeHHON Yepes JpyTHe.
O3HakomiieHHe ¢ onpezeneHreM GyHKINU, GOpMyIUPOBaHHE €ro.
Haxoxpaenue obinactu onpenenenus u o0JacTi 3HaYeHUN PYHKIIMH

CpoiicTBa QyHKIHMH.
I'pagpuueckast uurep -
nperanus. IIpumepsl
(pYHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajIbHBIX Mpoueccax u
SIBJICHUSIX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
peaJIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUIMH.

O3HaKOMJIEHHE € JOKAa3aTEIbHBIMHU PACCYXACHUSIMH HEKOTOPBIX
CBOMCTB JIMHEITHON U KBaApaTUYHON (QYHKIMH, IPOBEICHNE
UCCIIeI0BaHMsI TMHEHHON, KyCOUHO-TMHEHHON, TPpOOHO-TMHEHHOI
U KBaJlpaTUYHOM (pyHKIUH, mocTpoeHue ux rpapukos. Iloctpoenue
u uteHue rpadpukoB GpyHkuil. MccnenoBanue GyHKIMH.
CocraBnenue BUJ0B (PYHKIMN MO TaHHOMY YCJIOBHIO, pEIICHHE
3a/1a4 Ha DKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHkuuu

OoOpaTtHble pyHKIIUM

Wsyuenue nousamus obpammoii hynxyuu, onpeoenenue 6uoa u
nocmpoerue epaguxa 0opamHou GyHKYuU, HaxoxrcoeHue ee
obnacmu onpeoenenus u ooracmu snavenuti . llpumMeHenne
CBOWCTB (D)YHKIIMH NP UCCIICIOBAHUYN YPABHECHUH U PEIICHUU
3a7a9 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSITHEM CJIOKHOU (DYHKITUU

CreneHHble,
noKa3arejibHbIe,

Boruncnenue 3HaueHuit GyHKIM 110 3HAYEHUIO apryMeHTa.
OmnpeneneHre NOJI0KEHUsI TOYKH Ha TpaduKe Mo ee KOOpAUHATaM U
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JorapupmMuyeckue u
TPUTOHOMETPHYECKHE
pynkunu. O0paTHbie
TPUTOHOMETPHYECKHE
GyHkumMu

Ha000pOT.

Hcnonp3oBanne CBOMCTB (DYHKIMI U1 CpaBHEHUS 3HAYCHUI
cTerneHel u jorapudmos.

[MocTpoenne rpadMKOB CTENEHHBIX U JOTapUPMHUECKUX (HYHKIIUH.
Pemienune nokaszaresbHbIX U JIOrapu(pMUUECKUX YPaBHEHUHN U
HEPaBEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakoMJIEHHE C MIOHATUEM HENPEPBIBHOM NepUOANYECKON
¢byHkuuu, GopMyIupoBaHUE CBOMCTB CHHYCA U KOCHHYCA,
IIOCTPOEHHE UX I'paUKOB.

O3HakoMJICHHE C TIOHSITHEM FrapMOHMYECKUX KOJICOAaHUH U
IIpUMEpPaMU TapMOHMUYECKUX KOJIEOaHUH /1JIs1 OIIMCAaHUs IPOLIECCOB
B ()M3HKE U IPYTUX 00JACTAX 3HAHMUA.

O3HakoMJIEHHE C MIOHATHEM Pa3pbIBHON NEpUOANYECKON QyHKIIH,
(bopMyIHpOBaHUE CBOMCTB TAaHT€HCA U KOTAHT'€HCA, TIOCTPOCHHUE X
rpaguKoB.

[TpumeHeHne CBOWCTB (YHKIUH ISl CPABHEHUS 3HAUCHUH
TPUTOHOMETPUUYECKUX (PYHKLUH, pelIeHHUs] TPUTOHOMETPUUYECKUX
YpaBHEHUH.

Ilocmpoenue epaghuxos 06pamublx MpucoOHOMEmMpU4ecKux
@yHKyull u onpeodenenue no paguKam ux ceoUcms .

Brimonaenue npeobpa3zoBanus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociexoBaTe I LHOCTH

O3HaKOMJIEHHE € IOHATHEM YHUCIOBOM NIOCIEN0BATEIBHOCTH,
crioco0amH €€ 3a/1aHusl, BBIYUCIICHUSIMH €€ YJICHOB.
O3naxomaenue ¢ NOHAMUEM Npeoela nocie008amenrbHOCHU.
O3HaKOMJIEHHE C BBIUMCICHUEM CYyMMbl OECKOHEYHOT'O YMCIIOBOTO
psiia Ha IpUMEpPE BBIUMCIIEHUSI CYMMbl OECKOHEUHO yOBIBAOLIEH
r€OMETPUYECKOM ITPOTrPECCUH.

Pemienue 3a1a4 Ha npuMeHeHue GOPMYJIIbl CyMMbI OECKOHEYHO
yObIBaroLIeil reOMEeTpUUECKON MPOrpecCuu

IIpousBoanas u ee
IpUMEHEeHue

O3HaKOMJIEHHE C IOHSATHEM IIPOU3BOJHOM.

N3yuenue u popMynupoBaHHe €€ MEXaHUYECKOTO U
TFE€OMETPUUYECKOTO CMBICIIA, U3YYEHHUE aITOPUTMA BBIUUCIICHUS
MIPOM3BOIHOM HA IPUMEPE BHIYMCIEHUS MTHOBEHHOM CKOPOCTH U
YTJI0BOTO KO3 PHIIMEHTa KacaTeTbHOM.

CocrapneHnue ypaBHEHUs KacaTeJIbHOW B 00IIIEM BHJIE.

VYcBoenue npasui 1udepeHupoBaHms, TaOIUIBI TPOU3BOIHBIX
3JIEMEHTapHBIX PYHKIMH, TPUMEHEHNE A1 AUPPEpEeHIPOBAHUS
(GyHKIMH, COCTaBICHUS ypaBHEHMs KacaTebHOM.

N3ydenue TeopeM o0 CBA3M CBOWCTB (DYHKIIUU U POU3BOIHOM,
(opMyIHMpOBKaA HX.

[IpoBeaeHue C MOMOIIBIO0 MPOU3BOIHOM HCCIIEIOBAHUS (DYHKITUH,
3aJJaHHOH (popMyIOH.

YcTaHoBNEeHUE CBSI3U CBOMCTB (DYHKIIMM U IPOU3BOJHON MO UX
rpapukam.

[IpuMeHeHne MPON3BOIHOM IS PEIICHMS 3a1a4 Ha HAXO0XKJICHHE
HauOOJIBIIEr0, HAUMEHBILIETO 3HAUYCHHS U Ha HAXOXK/JCHHUE
JKCTpeMyMa

ITepBooGpa3nas n
HHTerpaj

O3HakoMJIEHHE C TIOHATHEM HHTErpasia 1 nepBooOpa3Hoi.
N3ydenue npaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—1JleitOnuna.

Pemenue 3amad Ha CBsA3b NEPBOOOPA3HON U €€ MPOU3BOIHOM,
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BBIYHMCIICHHE TIEPBOOOPA3HON JIJIsl JAaHHOU (PYHKITHH.
Pemenue 3ala4 Ha MPUMCHCHUC MHTCrpajia AJId BBIYUCICHUA
(U3NYECKHUX BEITMYWH M TUIOIIAACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUil
HepaBencTBa U cucreMbl
HEPABEHCTB C IBYMS
nepeMeHHbIMH

O3HakoMJIEHHE C IPOCTEHIIUMH CBEACHUSAMHU O KOPHSX
anreOpandecKnx ypaBHEHUH, MOHATUSMH UCCIICIOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHHIA.

W3yuenue Teopuy paBHOCHIBHOCTH YPaBHEHHH U €€ TPUMEHCHHS.
IloBTOpEeHue 3anucy peleHus CTaHAapTHBIX YPAaBHEHUH, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUH JUIsl CBEACHUS K CTAaHJAPTHOMY
YPaBHEHHUIO.

Pemienue panyoHabHBIX, HPPAIIMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUH U CHCTEM.

Hcnonp3oBanne CBONCTB U TpaKOB (PYHKIUH I pEeLICHUs
ypaBHeHUH. IIoBTOpeHNE OCHOBHBIX IIPUEMOB PELIEHUS CUCTEM.
Pemrenue ypaBHEHMIT ¢ IPUMEHEHHUEM BCEX MPUEMOB (Pa3JIoKEeHUS
Ha MHO>XUTEJIU, BBEIEHUS] HOBBIX HEU3BECTHBIX, IIOJICTAHOBKH,
rpauyecKoro MeToza).

Perienue cuctem ypaBHEHH ¢ IPUMEHEHUEM pa3IMYHBIX
CII0CO0OB.

O3HakoMJIeHHE ¢ OOIIMMH BOIPOCAMU PEIIEHUS] HEPABEHCTB U
WCIIOJIb30BAHNE CBOMCTB U Tpa@uKoB (DYHKIHMIA IPU PEIICHUN
HEpPaBEHCTB.

Perrenne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHUEM
pa3IUYHbIX CLIOCOOOB.

[IpumeHeHne MaTeMaTHYECKUX METOJIOB ISl PELICHUS

coJiep KaTeNbHbIX 3a7ay U3 pa3IMyHbIX 00JacTell HayKu U
npakTuku. HTEprpeTHpoBaHue pe3yabTaToOB ¢ yYETOM peallbHBIX
OTpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUM BEPOSTHOCTEN U CTATUCTHKHA

OcHoOBHBIC NOHATHSA
KOMOUHATOPUKH

N3yuenue nmpaBuiga KOMOMHATOPUKHU U IPUMEHEHNE TIPU PELICHUU
KOMOMHATOPHBIX 3a/1a4.

Perienne KOMOMHATOPHBIX 3a]1a4 METOAOM Iepedopa U Mo MpaBUITy
YMHOXEHHUS.

O3HakoMJIEHHE C TIOHATUAMU KOMOMHATOPUKHU: pa3MEIICHUIMH,
COUYETaHUSIMU, [IEPECTAaHOBKAMHU U (GOpMYJIaMu JJIs UX
BBIYHCIICHUS.

OObscHeHrEe U TpUMeHeHUe GOopMYJT JIIsl BEIYUCICHUS
pa3MeLICHN, IEPECTaHOBOK M COUYETAaHUM TPU PEIIEHUH 3a/1a4.
Oznakomienue ¢ 6uaHoMoM HeroToHa u TpeyronsHukoM Ilackans.
Pemenue npakTudyeckux 3a1ad ¢ UCIOJIb30BaHNEM NIOHATUN U
MIpaBWJI KOMOMHATOPUKH

DJIeMeHThI TeOpHH
BepOSITHOCTEM

N3ydeHune KI1accCu4eckoro onpenesieHus: BEpOATHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTpenue npuMepoB BEIUMCIEHUS BEPOATHOCTEN. Perienue
3a/1a4 Ha BBIYHUCIICHNE BEPOSTHOCTEH COOBITHIA

IIpeacraBiieHne JaHHBIX
(TabdamMubl, IMATPAMMBI,

rpaduxu)

O3HakoMJIEHHE C MPECTABICHUEM YUCIOBBIX JAHHBIX U X
XapaKTePUCTUKAMHU.

Pemenne npakTudeckux 3aaad Ha 00pabOTKY YUCIOBBIX JaHHBIX,
BBIYMCIICHHE UX XAPAKTEPUCTUK

I'EOMETPUA

HpﬂMbIe H IIJIOCKOCTH B ‘ cDOpMy.]'II/IpOBKa 1 NPpUBCACHUC JOKA3ATCIbCTB [IPU3HAKOB
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MPOCTPAHCTBE

B3aMMHOI0 PACIIONOXKEHHS MPSAMBIX U TUIOCKOCTeH. Pacno3HaBanue
Ha 4epTexkax U MOJIEJISX Pa3IMUHbIX CIy4yaeB B3aUMHOIO
PacroIOKeHUs MPSAMBIX U IUIOCKOCTEH, apryMEeHTUPOBAHHE CBOUX
CYXKJICHUU.

dopmyJIUpOBaHUE ONIPEACICHUMNA, TPU3HAKOB U CBOWMCTB
MapajuieIbHbIX U MEPIEHANKYISIPHBIX TNIOCKOCTEH, ABYTPAaHHBIX U
JIMHEHHBIX YIJIOB.

Brinonnenue nocTpoeHus yrioB MEXAY IPSIMBIMU, PSIMON U
IJIOCKOCTBIO, MEXTY MJIOCKOCTSIMU IO OMMCAHUIO U PACTIO3HABAHUE
UX Ha MOJIETISX.

[IpumeHeHne MPU3HAKOB ¥ CBOWCTB PACIIONOKEHHUSI IPSMBIX U
IJIOCKOCTEH MpU PEeLICHUH 3a/1a4.

N306paxkeHne Ha pUCYHKAaX U KOHCTPYMPOBAHUE HA MOJIEIISIX
MEePIEHIUKYIISIPOB U HAKJIIOHHBIX K MJIOCKOCTH, PSIMBIX,
napajuleNbHbIX IUIOCKOCTEH, YTIIOB MEXAY MPSIMOM U IJIOCKOCTBIO U
000CHOBaHHE NIOCTPOEHUSI.

Pemenue 3a1a4y Ha BEIYHUCIICHHE TEOMETPHUUECKUX BEITHYHUH.
OrnuchIBaHUE PACCTOSIHUSL OT TOYKHU JI0 INTIOCKOCTH, OT IIPSIMO# 10
IIJIOCKOCTH, MEXK]TY TUIOCKOCTSAMHM, MEKY CKPEIIUBAIOITUMUCS
MPSIMBIMU, MEXTy IPOU3BOJILHBIME (PUTYpaMU B IPOCTPAHCTBE.
DopMyIMPOBAHUE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TeOpeM CYIECTBOBAHMUSI, CBOICTBA).

N3o0paxkeHne Ha 4epTekax U MOJIEISIX PACCTOSIHUSI © 00OOCHOBAHHE
CBOMX CyxaeHuil. Onpeenenre u BEIYUCICHNUE PACCTOSIHUM B
npoctpanctBe. [Ipumenenne GopMyl U TEOPEM ITAaHUMETPUU JJIS
pelIeHus 3a1a4.

O3HaKOMJIEHHE C IOHITUEM NApAJUIEIBLHOTO MPOEKTUPOBAHUS U €TO
cBoiicTtBamu. POpMYyIUPOBAHKE TEOPEMBI O IJIOIIAAH
OPTOTOHATBLHOMN MPOEKIIMH MHOTOYTOJIbHHUKA.

[Ipumenenue Teopuu At 000CHOBAHUS TOCTPOCHUN U
BBIYMCIICHHI.

ApPryMEeHTHpPOBAaHUE CBOUX CYKJEHUN O B3aUMHOM PacloIOKEHUU
MIPOCTPAHCTBEHHBIX (UTYD

MHoOrorpaHHuKHu

OnucaHue U XapaKTepUCTHUKA Pa3INYHbIX BUJJOB MHOTOIPaHHUKOB,
[IEPEYUCIICHUE UX DJIIEMEHTOB U CBOWCTB.

N300paskeHre MHOTOIPaHHUKOB U BBIITOJHEHHUE TIOCTPOCHUS Ha
N300paKeHUSIX U MOJIEISIX MHOTOTPaHHHUKOB.

Boluncrienue JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IIPOCTPAHCTBEHHBIX
KOH(UTYypalusx, apryMeHTUPOBAHNUE CBOUX CYXIACHHM.
XapakTepucTHKa 1 U300pakeHUe CeUEHUs, pa3eepmKu
MHO202PAHHUKOE , BBIYUCIICHUE TUIOIAAEH TOBEPXHOCTEN.
ITocTpoeHne npocTeHnX cedeHnit Kyoa, MpU3MBbI, MHPAMUIBI.
[Ipumenenue (HakToB U CBEACHUN U3 IIIAHUMETPHH.
O3HaKOMJIEHHE C BUJaMU CUMMETPHIl B IPOCTPAHCTBE,
(hopmynupoBaHUE ONPEIETICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPUU TEJN BPALLEHUs U MHOTOTPaHHUKOB.

[IpuMeHeHne CBOWCTB CHMMETPHHM MPH PELICHUH 3aa4.
Hcnonb3oBaHue NpHOOPETEHHBIX 3HAHUN JJIS1 MCCIIEIOBAHUS U
MOJIEJIMPOBAHNUS HECIIOKHBIX 3a7a4.

N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHHE
PUCYHKOB IO YCJIOBUSIM 3a/1a4

Tes1a M IOBEPXHOCTH

O3HaKOMJIEHHE C BUJaMH TeJl BpalleHus!, pOpMyIMpoBaHUE HX
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BpallleHHus

ONPENCIICHUN U CBOMCTB.

DopMyIMpPOBAHHUE TEOPEM O CEYEHUU 11apa MJIOCKOCTBIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTHKa 1 N300paykeHHEe TeJl BPALICHHUs, NX Pa3BEPTKH,
CCUCHUS.

Pewrenue 3a1a4 Ha OCTPOEHUE CEYEHU M, BBIUMCIIEHUE JUIHH,
paccTosiHuM, yrioB, momazaci. [Iposenenue nokazareabHbIX
paccyXIeHHi

IIPY PELICHNN 3a]au.

IIpuMeHeHne CBOMCTB CUMMETPHM MIPU PELICHUM 3a7a4 Ha Teja
BpalleHHsI, KOMOUHAIUIO Tell.

N300pakeHre OCHOBHBIX KPYTJIBIX TeJ M BBHIIIOJIHEHUE PUCYHKA 110
YCIIOBUIO 33J]a41

I/I3Mepenml B reoMeTpumn

O3HaKoOMIIEHUE C MTOHITHSIMH ILUIOMIAIN U 00beMa, aKCHOMaMH 1
CBOMCTBaMH.

Pemenue 3a1a4y Ha BbIYMCIICHUE TIOMIAAEH MJIOCKUX (QUTYD C
MIPUMEHEHHEM COOTBETCTBYIOIIUX (GOpMYI U (PaKTOB U3
IUITAHUMETPUU.

N3ydenne TeopeM 0 BHIYMCICHUN 00bEMOB IPOCTPAHCTBEHHBIX
TEJ, PeIIeHUE 3a1a4 Ha MpUMEHEHUE (POPMYIT BBIYUCIICHUS
00BEMOB.

Nzyuaenne hopMyit st BBIYMCICHUS TUIOIIAACH TOBEPXHOCTEH
MHOTOTI'PAHHUKOB U TEJ BpalllCHUs.

O3HaKoOMJICHHE C METOJIOM BBIUMCIICHUS TIJIOMIAIA TOBEPXHOCTH
cdepsl.

Pemenue 3aga4 Ha BBIYKMCIIEHUE TIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KOOp)II/IHaTI)I U BEKTOPbI

O3HakoMJIEHHE ¢ IOHATHEM BeKkTopa. M3yueHue nexapToBoit
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE I10 3aJaHHBIM
KOOpAMHATaM TOYEK U IJIOCKOCTEN, HaX0KIEHHE KOOPIUHAT TOYEK.
HaxoxxaeHue ypaBHEHUH OKPYKHOCTH, C(epbl, IIIOCKOCTH.
Brruncnenue paccTossHAN MEXy TOUKAMH.

N3yuyeHue CBOMCTB BEKTOPHBIX BEIUYHH, IIPABUII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, TPABUJI HAXOXKIACHUS
KOOPAMHAT BEKTOPA B IIPOCTPAHCTBE, IIPABUII IEUCTBUI C
BEKTOPAaMH, 3aJaHHBIMA KOOPJAWHATAMM.

IIpuMeHeHne Teopuu NpU PEILICHUH 3a1a4 Ha JEHCTBUSA C
BEKTOPaMH.

N3yueHne cKaIpHOTO IPOU3BEIECHUS BEKTOPOB, BEKTOPHOI'O
yYpaBHEHUs NPSAMOM U INIOCKOCTH. [IpuMeHenne teopun npu
peLIeHNH 3a/1a4 Ha IEUCTBUSA C BEKTOpaMU, KOOPIAUHATHBINA METON,
IIPUMEHEHHE BEKTOPOB JUISl BBIYMCIIEHUS BEIMYUH YIJIOB U
PacCTOSTHUM.

O3HakOMIJIEHHE C JI0KA3aTENbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM DPACIIOJIOKEHUH NPAMBIX U IUNIOCKOCTEN C
WCIIOJIb30BAHUEM BEKTOPOB
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4. YCJIOBUS PEAJIM3AIIAN YYEFHOM JUCHUILJIAHBI

4.1. TpeGoBaHUSI K MUHUMAJIBLHOMY MaTEePUATIbHO-TEXHHYECKOMY 00ecredeHuIo

OcBoeHne TmporpaMMbl y4eOHON AWCHMIUIMHBI «Marematuka: anreOpa u Hadvana
MaTeMaTHUYeCKOT0 aHalii3a,; TEeOMETpHs»  MpeanojiaraeT Hajiuyue ydyeOHOro kabuHeTa, B
KOTOPOM MMEETCS BO3MOXHOCTh 00ecreyuTh o0yyaroimumcs cBOOOAHbBIN gocTyn B HTepHET BO
BpeMsl y4eOHOT0 3aHATHUS U B IIEPUO]T BHEYYEOHOMN AESITeTbHOCTH.

[Tomemnienue kabuHeTa AOMKHO OBITH OCHAIIIEHO THUIIOBBIM 000PYAOBaHKEM, B TOM YHCIIE
CHEHMAIM3UPOBAHHON y4yeOHONW MeOenbl0 U CpeacTBaMH OO0y4YeHHs, JOCTAaTOYHBIMU ISt
BBITOJIHEHUS TPEOOBAHUH K YPOBHIO IOATOTOBKU O0YYAIOIIUXCAL.

B kabuHere MOMKHO OBITH MYIBTUMEIUWHOE OOOPYIOBAaHHE, TOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEIbHOrO MPOIecca MOTYT MPOCMATPUBATh BU3YAIbHYIO WH(OPMAIIUIO TIO
MaTCMAaTUKEC, CO3JaBaTh MMPE3CHTAllUU, BUACOMATCPHUAJIbl, MHBIC JOKYMCHTHI.

B cocraB y4eOHO-METOAMYECKOTO W  MaTEpHATBbHO-TEXHUYECKOTO O0ecredeHus
nporpaMMbl  yueOHOW aucuuiuinHbl «MaTemartuka: anreOpa U Hayajla MaTeMaTU4YecKOro
aHaJIM3a; TEOMETPHUS» BXOJSAT:

MHOTO(YHKIIMOHATBHBINA KOMILIEKC MTPETnojaBaTes;

HarJsHble MOCOoOUs (KOMITJIEKTHI y4eOHBIX TaONHI], TIAKaTOB, MOPTPETOB BBIIAIOIINXCS
YUEHBIX-MaTEeMaTUKOB U Jp.);

MH(}OPMaLlMOHHO-KOMMYHUKATUBHbBIE CPEJICTBA;

HKpPaHHO-3BYKOBBIE TTOCOONS;

KOMIUIEKT TEXHMUYECKON JOKYMEHTAlluu, B TOM 4YMCJIE MaclopTa Ha CPeACTBa OOy4YeHMs,
HHCTPYKIUU IO UX HUCIIOJIb30BAHHUIO U TCXHUKC 0€e30I1aCHOCTH.

4.2. UudopmanuonHoe odecrieueHne o0ydeHust

IlepeyeHb pekoOMeHyeMbIX Y4eOHBIX H3IAHUH, JONOJTHUTEIbHON JUTEPATYPHI:

OCHOBHBIE UCTOYHUKHU:

1. A.J .MopakoBuu. Anredpa 1 Hayana MaremMarnyeckoro aHanusa. 10-11 kiaccel. B 2 u. Y 1.
Y4eOHUK Asl ydammxcs oOpa3oBaTeIbHBIX yupexkaeHui (0a3oBbiii ypoBeHb) — 13- u3fm.,
crep. — M. : Muemo3uHa, 2012. -. 400 c.: min.ISBN 978-5-346-01992-3.

2. AnrebOpa u Hayana marematudeckoro aHanuza. 10-11 kmaccel. B 2 u. U 2. 3amayHuk s
y4amuxcst 00pa3oBaTeNbHbIX yupexIeHui (0a30BbIi ypoBeHb) nof pen. A.I.MopakoBuya.
—13-e usn., crep. — M. : Muemosuna, 2012 — 271 c.: un. ISBN 978-5-346-01993-0.

3. TloropemnoB, Anekceii BacumpeBmu. ['eomerpums: 10 - 11 xmaccel : ydeOHUK JUIs
0011e00pa3oBaTeIbHbIX OpraHu3aluii: : 6a30Bbli U IpoduiIbHBIN ypoBHH / A. B. Iloropenos
— 13-e m3n. — Mocksa : IIpocBenienne, 2014 .— 175 c. : wi. — bubmumorp.: c. 172-173
— ISBN 978-5-09-032026-9.

JlonoTHUTEIbHBIE NCTOYHHUKH:

1. bBammakoB M.U. MartemaTunka: yueOHHK A7l HAUaJIBHOTO U Cpell. mpod. odpazoBaHus./
M.U. Barimakos. - - 9-e u3n. crep. — M.: Akagemus, 2014 — 251 c. n. — (
[TpodeccuonansHoe obpazoBanue. OOeooOpazoBarenpHble AucuUInHb) ISBN 978-5-
4468-0742-0.

2. bammakos, M.1. Matemaruka. 3a1a4HuK: yaeOHOE TOCOOHE Il HA4YaJIbHOTO
poQeCCHOHAIBHOTO U cpeaHero npodeccruonanbsaoro oopazoanus / M. U. bammakoB .—
4-e uzn., crep. — Mocksa : Akagemust, 2014 .— 414 c. : uin., Tabn. — (IlpodeccronanpHoe
oOpa3zoBanue. OomeoopazoBarenbHble qucHuLINHB) .— ISBN 978-5-4468-0722-2.

3. AnreOpa u Hadaia MaTeMaTH4eckoro aHanmmsa. 10-11 kimacchl: y9eOHHK TSt
00pa3oBaTeNbHBIX OPraHU3alMN C TIPIIIOKEHUEM Ha JIEKTPOHHOM HocuTene. [lox pes.
Komnmoroposa A.H., 22-e uzn. — M.: IIpocsemenue, 2013. — 384 c.,ISBN 978-5-09-031301-
8, -. ISBN 978-5-09-031129-8 (CD-ROM).

NHTepHeT-pecypcesl:

www.fcior.edu.ru (MadopmManmoHHblie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPHAIIBI).
www. school-collection . edu . ru (Enunas xomutekius nuppoBbIXx 00pa3oBaTeIbHBIX

pECYpCOB).
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5. KOHTPOJIb U OIIEHKA PE3YJbLTATOB OCBOEHHS YYEFHOI

TACIATITAHBI

KoHTpoJIb M OLEHKAa pe3ylbTaTOB OCBOCHUS Yy4YEOHOW AMCIUILIIMHBI

OCYIICCTBIIACTCA

npenoaaBaTrcjicM B IIPOLECCE IMPOBCACHUA IMPAKTUYCCKHUX SaHHTHﬁ, TECTUPOBAHUA, a TaAKXKC

BBIINTIOJIHCHUA O6y‘-IaIOIJ_[I/IMI/ICSI HHAUBUIYAJIbHBIX 3aﬂaHHﬁ, I/ICCJ'IGI[OBaHI/If/'I.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMNSI, YCBOEHHbIE 3HAHMS)

@®opMbI U METOAbI
KOHTPOJISA
OLIEHKH
pe3yJabTaToB
00y4eHust

OcBoenue conepkaHus yaeOHOH TUCIMITIIMHBI 00eCIIeunBaeT
JOCTHKEHHUE CTYIEHTaMU CIICAYIOIUX IPEAMETHBIX PE3YJIbTaTOB:

—  copMHPOBAHHOCTH MPEICTABICHUI O MaTEMAaTUKE KaK YacTH
MHUPOBOH KYJIBTYpbl U MECTE MATEMATUKH B COBPEMEHHOMN
LMBUJIM3ALMH, CTI0CO0aX OMMCAHUS SABJIEHUHN pealbHOro MUpa Ha
MaTEMaTHYECKOM SI3BIKE;

—  copMHPOBAHHOCTH MPEICTABICHUI O MATEMAaTUYECKIX
MOHATHSIX KaK BAXKHEHIIMX MAaTEMaTHUECKUX MOJEIISAX, 03BOJISIOLINX
ONMCBIBATh U U3y4aTh Pa3HbIC IIPOLIECCHI U SIBJICHUS; IOHUMAaHHE
BO3MO>XHOCTH aKCHMOMATUYECKOT'0 IIOCTPOEHUS MAaTEMAaTUYECKUX
TEOPHiL;

—  BIAJICHHE METOJAaMH J10Ka3aTeIbCTB U AITOPUTMOB PELLEHUS,
YMEHUE UX IPUMEHSATH, IPOBOJAUTH JOKA3aTEIbHbIE PACCYKICHUS B
XOJI€ peLICHHUs 3a/1ay;

—  BJIQJICHUE CTAaHJAPTHBIMU IIPUEMAMH PELICHUS PALIMOHAIBHBIX
U UppalMOHAJIbHBIX, I0KA3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAaHHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCIIE IS
ITOMCKA ITYTH PELICHUs U WIUTKOCTPALMHU PEIICHNs YPABHEHUN U
HEPAaBEHCTB;

—  c(hOpMUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX MOHATHUAX
MaTeMaTU4YeCKOr0 aHaJIn3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM
XapaKTepu30BaTh MOBEAECHUE PYHKIINMA, UCTIOJIb30BAaHUE MMOTYYEHHBIX
3HAHUH JJIA ONUCAHUA U aHAJIM3a PEAJIBHBIX 3aBUCUMOCTEH;

—  BJIaJICHUE OCHOBHBIMU IOHATHUAMU O IJIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpPaX, UX OCHOBHBIX
CBOMCTBaX; COPMHUPOBAHHOCTh YMEHUS paclo3HaBaTh
reoMeTpuyeckre GUrypsl Ha YepTexkax, MOJIEIsIX U B pealbHOM MUPE;
MPUMEHEHHE U3YYEHHBIX CBOUCTB Fr€OMETPUYECKUX GUTYp U (HOopMyIT
JUISl pEeIIEHUs] TEOMETPUYECKHX 3a/1a4 U 33/]1a4 C MPAKTHYECKUM
COJIepKaHUEM;

—  c(hOpMHUPOBAHHOCTH MPEACTABIECHUHN O MPOLECCaX U SIBICHUSIX,
MMEIOIINX BEPOSTHOCTHBINA XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEAIBHOM MHPE, OCHOBHBIX MOHSTHAX
3JIEMEHTAapPHOU TEOPUH BEPOATHOCTEN; YMEHUN HAXOIUTh U OLICHUBATH
BEPOSTHOCTH HACTYIJICHUS! COOBITUN B POCTEHIINX MPAKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIIy4alHbIX BEINYMH;

—  BJIQJICHHUE HAaBBIKAMH MCIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX
[IpOrpaMM IIPU PELICHUN 3a]1a4.

Camocmosmenvhvie
U KOHMPOIbHBLE
pabomul,
UHOUBUOYATIbHbLE

3a0aHU.

Dxzamen.
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