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HHOACHUTEJBHAA 3AIINCKA

Pabowas mporpamma o6meoOpa3oBaTenbHOM y4eOHOW AucHUIUIUHBL «MaremaTHka:
anrebpa W Hauyajga MaTeMaTUYeCcKOro aHaiau3a; reoMerpusi» (mamee — «MaTemMaTHKaY)
npeaHazHayeHa s u3ydeHuss marematuku B KIBIIOY «buiickuii TEeXHHKYM JIECHOTO
XO03SHCTBaY, pPeaTu3yloniero o0pa3oBaTelbHyI0 MPOrpaMMy CpEeAHEro o0Iero odopa3oBaHUs B
mpeJienax 0CBOSHUS OCHOBHOM mpodeccrnoHanbHON oOpa3oBarensHoit nporpamMmbl CITO (OITOIT
CIIO) nHa 6a3e OCHOBHOrO 00mIero 00pa3oBaHUs IMPH MOATOTOBKE CIELUUATHCTOB CPEIHEro
3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpennero obmero oopa3oBaHus,
MPEIBSIBISEMBIX K CTPYKTYpE, COIACPIKAHUIO U Pe3ybTaTaM OCBOCHHS Y4COHOW IUCITUTUIMHBI
«MareMaTuka», B COOTBETCTBUU ¢ PexoMeHJalUsIMHU O OpPraHMU3alMH TMOJYYEHUS CPEIHEro
obmiero oOpa3oBaHusi B Ipeleliax OCBOGHHS O0O0Opa30BaTENbHBIX IPOTPaMM  CPEAHEro
po)eCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO 0OIIEero o0pa3oBaHUS C YYETOM
TpeboBaHuil (hemepanbHBIX TOCYIaPCTBEHHBIX OOpPA30BATEIBHBIX CTAHIAPTOB M TOTy4aeMOu
CHEIMAIbHOCTH ~ CpeliHero mpodeccuoHambHOro obpa3zoBanusi (mucbMo JlemapramenTa
rOCYJapCTBEHHON TOJUTUKU B cdepe moaroroBku padoumx kaapoB u IO MwunoOpuayku
Poccuu ot 17.03.2015 Ne06-259).

Cogepxanue mporpammbl «MaTemMaTnka) HAMPaBICHO Ha JOCTHIKEHHUE CIICTYIOIINX
meJie:

+ obecnieueHrne CGHOPMUPOBAHHOCTH IMPEJACTABICHUN O COIUAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPaX CTAHOBJICHUSI MATEMATHKU;

« obecrieueHue COPMUPOBAHHOCTH JOTHYECKOTO, AITOPUTMUIECKOTO M MAaTEMaTHUECKOTO
MBIILUICHHUS;

+ obecrnieueHne CQHOPMUPOBAHHOCTH YMEHHUW TPUMEHATh TIOJNyYCHHBIC 3HAHUS TIpU
pEIIeHUH PAa3IUYHBIX 33/1a4;

+ obecnieueHne CGHOPMUPOBAHHOCTH TPEACTABICHUH O MareMaTHKE KakK YacTh
0011e4eI0BeYeCKOi KyIbTyphl, YHUBEPCATHHOM SI3bIKE HAYKH, IO3BOJISIONIEM OMUCHIBATH
Y U3y4aTh peajbHbIC IPOIECCHI U SBICHHUS.

B mporpammy BKIIIOUEHO COJEp’KaHUE, HAMpaBlIEHHOE Ha (OPMUPOBAHUE Y CTYJIEHTOB
KOMITETCHIINI, HeoOXoauMbIX Jjid kadecTBeHHOro ocBoeHus OIIOII CIIO ma 6a3e 0CHOBHOTO
o0miero o0pa3oBaHus ¢ MOMYUYEHUEM CPEIHEro O0MIero 0O0pa3oBaHUs; MPOrPaMMBbI MOATOTOBKU
crienanuctoB cpennero 38eHa (I[IICC3).

Pabouas nporpamma yueOHOU TUCHUIUIMHBEI «MaTemaTukay BKIIOUaeT B ce0s cofiep:KaHue
y4eOHOTO Marepuaia, MOCIeNOBaTeIbHOCTh €T0 W3YUeHHs, paclpeleleHne y4eOHBIX YacoB,
TeMaTHka pedepaToB (AOKIAZOB), BHUABI CAMOCTOATEIBHBIX pabOT, ¢ y4yeToM cCHeruduKu
IPOTPaMM MOATOTOBKH CIIEIUAIIMCTOB CPETHETO 3BEHa, ocBanBaeMoil crenuanbHocty 35.02.03
«TexHomorust 1epeBOOOPaOOTKI.

Bueaynuropnas camocTosiTenibHas paboTa BKIIIOYAET B CeOsl TPOCKTHYIO JESATEIHHOCTh B
konuyecTBe 20 4acos.



OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCIHUIIIIMHBI «<MATEMATHKA:
AJITEBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIN3A; TEOMETPUS

Marematuka sBisiercs (QyHIaMEHTaIbHOM 0011e00pa3oBaTeIbHON AUCHUIUIMHON CO
CIIO)KMBUIMMCS YCTOWYHMBBIM COJEp)KAaHHEM M OOmMMH TpeOOBaHMSMH K TOJTOTOBKE
oOyJaronuxcs.

[MIpu ocBoenun cneruansHocteid CIIO TexHmuyeckoro mnpoduiss mpodeccrnoHATEHOTO
oOpa3oBaHHMsl MaTeMaTHKa u3ydaeTcs Oosiee yriayOjaeHHO, Kak mnpoduibHas ydeOHas
JTUCLIUIUIMHA, YIUTHIBAIOLIAs CIICHU(PHUKY OCBAUBAEMBIX CIEIIHATHLHOCTEH.

OO0mue 1enu U3Y4YeHHUS MATeMaTUKH TPAJUIMOHHO pPEaJu3yloTCsl B  4YEThIpex
HaINpaBJICHUIX:

1) oOuiee npeacTaBieHue 00 UAEIX U METOAaX MaTeMAaTHUKU;

2) HHTEJUIEKTYaJIbHOE Pa3BUTHE;

3) oBuaacHHE HEOOXOIUMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BOCHHUTATEJIbHOE BO3/CHCTBUE.

[Ipodunuzanus weneld MaTeMaTHYECKOTOo OOpa3oBaHMsI OTpa)KaeTcsi Ha BbIOOpE
IPUOPUTETOB B OpraHM3alui Y4eOHOHW nesTenbHOCTH oOydaromuxcs. [l TeXHU4ecKoro
npoduns mpodeccuoHanbHOro o0pa3oBaHHs BbIOOp IeNiell CMelIaeTcs B MparMaTHYecKOM
HANpaBJICHUH, TPEAYCMATPUBAIONIEM YCHIEHHE | paCIIMpEeHHE TNPUKIAJHOTO XapakTepa
U3YYCHUS MATEeMaTHKH, MPEUMYIIECTBEHHOW OpHEHTAllud Ha alTOPUTMUYECKUN CTUIIh
IIO3HABATEJIBHON JEATEIbHOCTH.

W3ydyeHne mareMaTuku Kak mpoduibHON 001eoOpa3oBaTesibHON yueOHOW NUCHUIUIMHBI,
YYUTBIBAIONIEH crienn(uKy ocBanBaeMbIX cTyaeHTamu cnenuaibaoctu CI10, obecneunBaeTcs:
*  BBIOOPOM Pa3IMYHBIX MOJIXO0J0B K BBEJACHUIO OCHOBHBIX IMOHSTHII;

* (QopmupoBaHueM CHUCTEMBI Yy4eOHBIX 3adaHWii, oOecmeunBalMUX AP (HEKTHBHOES
OCYIIIECTBIICHUE BHIOPAHHBIX LIEJEBBIX YCTAHOBOK;

« o0oraiieHueM CreKTpa cTUiiel y4eOHOM JesITeNbHOCTU 3a CUET COTJIACOBAHMS C BEAYIIMMHU
JeSITeIbHOCTHBIME XapaKTePUCTHKAaMH BEIOPAHHOW CHEIHMATbHOCTH.

[TpodunpHas cocTaBisroNIas OTpaXKaeTcsi B TPEOOBAHUAX K MOJATOTOBKE OOYYAIONINXCS B YACTH:

+ 00mel cucTeMbl 3HAHWW: COAEp)KAaTeNbHBIC NMPHUMEPHI WCIOJIB30BAHUS MaTEMAaTHYECKHX
Ul U METO/I0B B MPOGECCUOHAITBHOM IEATETFHOCTH;

* YMEHHUU: pa3inuve B ypoBHE TpeOOBAHUH K CIOKHOCTH MPUMEHSEMBIX aJITOPUTMOB;

* TPAKTHUYECKOrO HCIOIb30BaHUS MPUOOPETEHHBIX 3HAHUN U yYMEHUH: WHIWBHUIYaTbHOTO
y4eOHOTO  OmbITa B TIOCTPOCHWH  MaTEMAaTHYeCKHX  MOJeNieil,  BBIIOJHEHUH
MCCIIEIOBATEILCKUX MTPOCKTOB.

Conepxanne y4eOHOM AMCUUIUIMHBI pa3padOTaHO B COOTBETCTBUUM C OCHOBHBIMH
COJIepKaTeIbHBIMH JIMHUASMHU 00Y4YEeHUSI MaTeMaTHKE:

« anreOpanyeckas JHMHHUS, BKJIIOYAONIAS CHUCTEMATH3AIMIO CBEIACHHUM O YMCIaxX; U3ydeHHE
HOBBIX M 0000IlIeHHE paHee M3Yy4YeHHBIX Oomnepaiuil (Bo3BeleHHE B CTENEeHb, U3BJICUCHHE
KOpHSI, Torapu()MUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC M OOpaTHbIE K HUM);
W3yueHHE HOBBIX BHUJIOB YHCIOBBIX BBIPQKEHUH W (QOPMYIN; COBEPIICHCTBOBAHHE
MPAKTUYECKUX  HABBIKOB W BBIYACIUTEIBHOW  KYJIBTYPBI,  paclIMpEeHUE |
COBEpPILICHCTBOBAHME anreOpanyeckoro ammapara, c(opMUpOBaHHOTO B OCHOBHOM MIKOJIE,
Y €0 MPUMEHEHHUE K PEeIICHHI0 MATeMaTHYECKUX U MTPUKIIATHBIX 3a7a4;

*  TEOPeTHKO-(QYHKIIMOHAIBHAS JIMHUS, BKIIOYAIOMIAs CHCTEMATH3alHI0 W PaCIIUpEeHUE
CBeNEHU O (YHKIHIX, COBEPIICHCTBOBAHWE TpapUUECKUX YMEHHH; 3HAKOMCTBO C
OCHOBHBIMH HJISSIMH M METOJJAMH MaTeMaTHYEeCKOTO aHajn3a B 00beMe, MO3BOJISIOIIEM
UCCIIeIOBaTh dJJIEMEHTapHble (QYHKUIMH M pellaTb NpPOCTEHIINE TIeOMETpHUYECKHe,
¢dbusnueckre u Apyrue NpukiIaaHble 3a71auu;

* JIMHUS ypaBHCHWH W HEPABEHCTB, OCHOBAHHAS HA TIOCTPOCHHH W HWCCIECIOBAHUU
MaTeMaTHYeCKUX MOJEJeH, TepeceKaromascs ¢ ainreOpandeckod W TEOpPETHKO-
(GYHKIMOHATBPHON JIMHUSMHU W BKIIOYAIONIAs PAa3BUTHE W COBEPIICHCTBOBAHHE TEXHHUKH
anrebpanvecknx mNpeoOpa3oBaHUM [Isl pEIIeHUs YpaBHEHUI, HEPABEHCTB M CHUCTEM;

5



¢dopmupoBaHHE CHOCOOHOCTH CTPOMTH W HCCIIEAOBAaTH NPOCTEHIINE MaTeMaTHYeCKue
MOJIEIM TpU PELICHUM MPUKIAJAHBIX 3a]a4, 3aJad W3 CMEXHBIX M CIEHUAIbHbBIX
JTUCLUILINH;

* TEeOMeTpUYECKas JIMHUS, BKIIOYAIONIAsl HAIJISIHBIE MPECTABICHUS O MPOCTPAHCTBEHHBIX
¢durypax M u3ydeHHE HX CBOWCTB, (OpPMHpPOBAHME U paA3BUTHE MPOCTPAHCTBEHHOIO
BOOOpaXECHUsS, PA3BUTHE CIOCOOOB T'€OMETPHYECKUX HU3MEPEHHH, KOOPAMHATHOTO U
BEKTOPHOI'O METOJOB JUIsl pPELIEHUS MaTeMAaTUYeCKUX U MPUKIATHBIX  33/ay;
CTOXacCTMYEeCKas JIMHHUSA, OCHOBAaHHAs HAa pPAa3BUTUM KOMOMHATOPHBIX  YMEHHIA,
MIPEJICTAaBICHUM O BEPOSTHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX OKPY>KAIOILIEro MUpA.

Uzyuenue o61eoOpa3oBaTebHON yueOHOW NUCHUIUIMHBI «MareMaTuka» 3aBepliaeTcs
MOJIBEJICHUEM UTOTOB B (pOpME DK3aMEHA B paMKaX MPOMEKYTOYHOU aTTECTAIMH CTYICHTOB B
nporecce ocBoeHus: ocHoBHOW OIIOIT CIIO ¢ momydeHueM cpemHero oOIero oopa3oBaHUs
(III1ICC3).



MECTO YYEBHOW JUCIHUILIMHBI B YYEFHOM ILJTAHE

YueOnas mucnumuimHa «MaremaTuka: anreOpa M Hadalla MaTeMaTHYeCKOro aHaJM3a;

TeOMETpUs» SBISIETCS YUeOHBIM MIPEAMETOM 00s3aTeIbHOM npenMeTHol obnactu «MaremaTnka
u napopmatrkay ®I'OC cpennero obmero oopazoBaHus.

[lpn peanmzanuu o0OpazoBaTeNbHONW MHPOTpPaMMBI CperHero oomero oOpa3oBaHHs B
npenenax ocBoenuss OIIOII CIIO na 6a3e ocHOBHOro obOmero oOpa3oBaHusA, ydeOHAs
muciiiinHa  «MaremaTtuka» H3ydaercs B 00meoOpa3oBaTelbHOM LUKIE Y4eOHOro IuIaHa
OIIOIT CITO nHa 6a3e OCHOBHOrO OOMIETO 0O0pa3oBaHUSI C TOJYYEHUEM CPEIHEro OOIIero
obpazosanus (IITICC3).

PE3YJIbTATBI OCBOEHU S YYEFHOM JUCHUIIINHBI

OcBoenne COACPIKAHU yqe6H0171 JAUCHUITIIMHBI «MaTtemaTnKkay o00ecHeYnBaeT JOCTHIKCHHUC
CTYACHTAMH CICAYIOIIUX Pe3Y1bmamos.

JIUYHOCMHbBIX .

c(OPMHUPOBAHHOCTh TPEIACTABICHUH O MAaTEMaTUKE KaK YHUBEPCAITHHOM SI3bIKE HAYKH,
CPEeIICTBE MOJICITMPOBAHMS SIBJICHUN U MIPOLIECCOB, UEAX U METOJAX MaTeMaTHKU;
[NOHMMAaHHWE 3HAYMMOCTH MATEMATHKU JUIsl HAyYHO-TEXHMYECKOro Mporpecca,
c(OpPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KakK K YacTH OO0Ile4yeoBeYeCKOn
KYJIbTYpbl 4Yepe3 3HAaKOMCTBO C HCTOPHEH pa3BUTUS MAaTEMATUKH, SBOJIOIUEH
MaTeMaTUYECKUX UJIEH;

pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, IIPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMHUYECKON KYIbTYpbl, KpUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIMMOM MJIst
Oyaymie mnpodeccHOHAIBHON NIEATENBHOCTH, I TPOJODKCHHUS 0Opa3oBaHUS U
camMo00pazoBaHus;

OBJIaJICHME MaTEeMaTHYEeCKMMHM 3HAHUSAMH U  YMEHUSIMH, HEOOXOIUMBIMH B
TOBCETHEBHOMN JKWU3HM, JJI1 OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX JHUCUUIUIMH U
JUCHUIUIMH Tpo(eCCUOHAIBHOTO LIMKIIA, JJIs MoJyyeHus: oOpa3oBaHMs B 00IACTAX, HE
TpeOyIONIMX yrITyOJIIeHHON MaTeMaTH4eCKON MOITOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATEIHHOE OTHOIIEHHE K HEMPEpPHIBHOMY OOpPa30BaHUIO
KaK yCJIOBUIO YCIEITHOM MPpo(ecCHOHaNbHON U OOIIIECTBEHHOM JACSITEIHHOCTH;
TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITEJIbBHOM TBOPYECKOM M OTBETCTBEHHOM
NEeSATEeTbHOCTH;

TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMHU B
o0Opa3oBarenbHOM, OOIIECTBEHHO TOJIE3HOM, YUeOHO-UCCIIeI0BATEILCKON, TPOSKTHOU 1
JIPYTUX BUAAX JAEATEIHHOCTH,

— OTHOHICHHC K HpO(l)eCCHOHaHLHOﬁ ACATCIIBHOCTU KaK BO3MOKHOCTHU Yy4aCTHA B PCIICHUN
JINYHBIX, O6H.[CCTB€HHBIX, rocyaapCTBCHHBIX, O6H.[CHE[L[I/IOH3.JIBHBIX HpO6J’I€M;

mem anpedmemubtx:

YMEHHE CaMOCTOATENbHO OINPEACNITh IETH JESITEIbHOCTH W COCTaBISATH ITUTAHBI
NESATETLHOCTH; CAMOCTOSITETIFHO OCYIIECTBIISITH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NeSATEIbHOCTh;  WCIOJB30BaTh BCE  BO3MOXHBIE PECypChbl ISl JTOCTHXKEHUS
IIOCTAaBJICHHBIX ueneﬁ U pcajm3aliui IUIaHOB JOCATCIBbHOCTU, BBI6I/IpaTI) YCIICUIHBIC
CTPATETUHU B PA3JIMYHBIX CUTYyALUX;

YMEHHE MPOAYKTHBHO OOIIAThCS ¥ B3aUMOJICHCTBOBATh B IMPOIIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3UIUU JAPYTUX YUYACTHUKOB JAEATEIHHOCTH, d()PEKTUBHO
paspemiaTh KOH(IJIUKTHI,



BJIQJICHUE HABBIKAMH I103HABATEJIbHON, Y4YEOHO-HCCIEAOBATEIILCKON ¥ TMPOEKTHON
ACATCIIbHOCTH, HaBbIKaMU paspemeHH;I np06neM; CHOCOGHOCTL U TOTOBHOCTH K
C&MOCTOHTGHBHOM}/ HOI/ICKy METOA0B peIJ_IeHI/ISI HpaKTI/I‘IeCKI/IX 3ajaa4, HpI/IMeHeHI/IIO
pPa3IMYHBIX METO/OB ITO3HAHUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENHbHOW HH(POPMAIIMOHHO-TTO3HABATEIIBHON
NEATEIbHOCTH, BKJIIOYas YMEHHUE OPHUCHTUPOBATHCSA B PA3JIUYHBIX HMCTOYHHKAX
uHbOpMalUY, KPUTUYECKH OLEHUBATh M  HMHTEPIPETUPOBATH  HH(OpMAIHIO,
MOJTY4aeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB;

BJIaJICHUE SI3BIKOBBIMHM CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh a/ICKBATHBIE SI3BIKOBBIC CPE/ICTBA;

BJIaJICHUE HAaBBIKAMU TI03HABATEIbHON pedIeKCHH KaK OCO3HAHMS COBEPIIACMBIX
JEHUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB M OCHOBAHUM, TPAHUIL CBOETO
3HaHHUA U HC3HAHUs, HOBBIX I1I03HABAaTCJIbBHBIX 3a1a4 U Cpe,Z[CTB JUIA UX JOCTHKCHUA,
LEJIEYyCTPEMJICHHOCTh B TIOMCKAaX W TPHUHIATUM pEIIeHUH, COo0OpasuTeIbHOCTh U
HHTYULHA, pa3BUTOCTH IIPOCTPAHCTBEHHBIX NIpEACTaBICHUN; CIIOCOOHOCTh
BOCHPUHUMATH KPacOTy U TAPMOHHIO MHUPA;

npeomMemHuix:

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ O Mar€MaTHUKEC KaK 4aCTHU MHpOBOﬁ KYJIbTYPbI U
MCCTC MATCMAaTUKH B COBpCMeHHOﬁ OUBHIIN3AllNU, crocobax oOmucaHus SIBJIIEHUN
PCAJIBHOI0 MHpa HA MATCMATHYCCKOM S3BIKC,

c(OPMHUPOBAHHOCTh TPEICTABICHUH O MATEeMATUYCCKUX TOHATHUSAX KaK BaKHEHIIIMX
MAaTeMaTUYECKUX MOJIEISAX, MO3BOJISIOIIMX OMMCHIBATh M M3y4aTh Pa3HbIE MPOLECCHl U
SIBJICHUSI; IOHUMaHHWE BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOEHUS] MAaTEeMaTUYECKUX
TEOPHiL;

BJIAJICHUE METOJAMU JI0KA3aTEIbCTB U AITOPUTMOB PELIEHUS, YMEHUE UX MPUMEHSTD,
MPOBOJUTH JI0KA3aTEIIbHBIE PACCYKICHHUS B XOJI€ PEIICHUS 3a/1a4;

BJIAJICHUE CTAHJAPTHBIMU TMPHUEMAMU PEIICHUS PAlMOHAJIbHBIX M WPPalMOHAJbHBIX,
MOKA3aTeNIbHbIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUW M HEPABEHCTB, HUX
CHCTEM; MCIOJIb30BaHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM YMCIIE JJIS ITOUCKA
MyTH PEMIEHUS U WIUTFOCTPALlMH PEIICHHS] YPAaBHEHU U HEPABEHCTB;
c(hOPMHUPOBAHHOCTh TPEJCTABICHUM 00 OCHOBHBIX TOHSATHUAX MaTeMaTHYECKOTO
aHaJM3a M UX CBOMCTBAax, BJIAJICHUE YMEHUEM XapaKTepU30BaTh MOBe/ECHUE (YHKIIUH,
WCIIOJIb30BAHUE TMIOJYYEHHBIX 3HAHWW JUI ONKWCAaHUsS M aHauu3a pPeajbHbIX
3aBHCHUMOCTEH;

BJIAJICHUE OCHOBHBIMHU IOHATHSMHU O IUIOCKHX W IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢urypax, HX OCHOBHBIX CBOICTBax; C(OPMUPOBAHHOCTb YMEHMsI pPAaclO3HaBaTh
reoMeTprueckue (GUrypsl Ha 4epTexkax, MOJENAX M B pealbHOM MHUDE; NMPUMEHEHHE
W3Y4YEHHBIX CBOMCTB Nr€OMETPUUECKUX QUIYp U GOpPMYI JJis pELIeHHs] T€OMETPUUECKUX
3a/1a4 ¥ 3aJa4 C IPaKTUYECKUM COJIepKAHUEM;

c(OPMHPOBAHHOCTh  MPEJCTABICHUA O Tpoleccax U SBJICHHUAX, HMEIOLIUX
BEPOSITHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJlbHOM MHUpE,
OCHOBHBIX MOHATHSAX JJEMEHTAPHOW TEOPUM BEPOSATHOCTEH; YMEHUN HAXOOUTh M
OLIEHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITUH B MPOCTEHIIMX TNPaKTHUYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJINYMH;

BJIAJICHUE HABBIKAMHM HCIIOJIb30BAaHUSA TOTOBBIX KOMIIBIOTEPHBIX IpOrpamMM IIpH
pEIICHNN 3aay.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

Texuuueckuit mpodmib mpodeccnoHaATEHOTO 00pa30BaHUS

BBenenne (24)
MaremaTrka B HayKe, TEXHUKE, YKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTUICCKOU
JearenbHOCTH. Llenu v 3agaun n3ydeHust MaTeMaTUKK NpU OcBoeHuun criennanbHocter CIIO.

AJITEBPA
Pazeumue nonamus o uucne (10u)
Ilenpie wm panwoHanmbHble uYucna (24). JleictButenbHbie umciaa (249). [IpubmmkeHHBIC
BbrunciaeHus (24). Kommuekcuolie uucna (2u).
Kopnu, cmenenu u nozapugpmot (28u)

Kopuu u crenenu. KopHu HaTypaibHOM cTeneHM M3 yuclia M UX cBoiicTBa. CreneHu c
palMOHATBHBIMU  TOKa3aTenssMu, uX cBoiictBa (2u). CremeHu ¢ JAEHCTBUTEIbHBIMU
noka3aressiMu. CBOMCTBA CTEIIEHHU C JICUCTBUTEIIBHBIM TOKa3aTeaeM (24).

Jlorapugm. Jlorapudm uyuciaa. OcHoBHOe Jorapudmuueckoe ToxaAecTBO. JlecaTuyHble U
HartypaibHble Jorapudmsl. [IpaBunma neiictBuii ¢ norapupmamm (24). Ilepexomx kK HOBOMY
OCHOBAHHUIO.

IIpeoOpa3oBanne anredpamveckux BbIpa:keHuil. IIpeoOpazoBaHue panMOHAIbHBIX,
UpPpaLMOHATILHBIX CTEIIEHHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamusn (22u)

Apudmernueckue AHCTBHUS HAJ YUCIaMH, HAXOXIEHUE NMPUOIMKEHHbIX 3HAaYCHUN BEJIWYMH U
NOTPEIIHOCTEH  BbIUMCICHUM (aOCONIOTHOM UM OTHOCUTENBHOM), CPAaBHEHHME YMCIIOBBIX
BBIpaXeHH (24).
Brrunicnenue u cpaBHeHue KopHeii (24). BeinmoiHeHne pacyeToB ¢ paaukanamu (24).
Pemenne wuppanuoHanbHbIX ypaBHeHUH (2u). HaxoxxaeHwe 3HaueHUd CTemeHel C
panuoHanbHBIMU MoOKazarensiMu. CpaBHeHue crteneHeil (2u). IlpeoOpazoBaHus BbIpakeHUI,
coJiepKalx cTeneHu (24). Pemenue nokazaTebHbIX YpaBHEHU.
Pemrenne mpukiiaaHbix 3a1a4 (24).
Haxoxnenue 3HadeHuit orapudma 1no npous3BojIbHOMY ocHOBaHMIO (24). Ilepexos oT oxHOroO
OCHOBaHHUS K Apyromy (24). Beruncnenue u cpaBHeHue jorapudmos. JlorapupmupoBanue u
IOTEHLIUPOBAHNUE BBIPAKECHU.
[TpuOnkeHHbIe BRIYMCIICHUS U PELIeHHs] IPUKIIAIHBIX 3a7a4 (24). Pemenue norapupmuieckux
ypaBHeHUit (24).

OCHOBBI TPUTOHOMETPUMU (31u)

OcHoOBHBIC OHATHSA

Pannannas mepa yrina. BpamarensHoe nBukeHue. CHHYC, KOCHHYC, TAHT€HC M KOTAHI€HC
qucia.

OcHOBHbIE TPUTOHOMETPUYECKHE TOXK/IeCTBA

@®opmynsl npuBeacHus (24). dopmynsl cinoxenus. Popmyinbel  yaBoeHus Dopmyiibl
MOJIOBUHHOTO yria (24).

IIpeoOpa3oBanns NpocTeHIINX TPUTOHOMETPHYECKHUX BbIPAKeHU M

[TpeobpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIMH B IPOU3BECHUE U TPOU3BEACHHUS B
cymMMmy (24). BplpakeHue TPUTOHOMETPHUYECKHX (YHKIUN dYepe3 TaHIMeHC MOJOBUHHOIO
aprymenra (24).

Tpuronomerpuyeckne ypaBHeHusl 1 HEPaBEeHCTBA

[Tpocreiimue TpuroHoMmeTpuueckue ypaBHeHus (2u). Ilpocreiimme TpuroHoMeTpuyeckue
HepaBeHCTBa (24).



O0paTHble TpUrOHOMeTpHYecKkHe (PYHKIMH. APKCHHYC, apKKOCHUHYC, apkraHreHc (lu).
Ilpakmuueckue 3anamus (184)
PajmaHHbIi METOI KI3MEPEHUS YIIIOB BPAILICHUS M CBS3b C IPalyCHON Mepoit (2u).
OCHOBHBIE TPUTOHOMETPHYECKHE TOKAeCcTBa (24), hopMmyisl cioxkenus (24), yaBoenus (2u),
npeoOpa3oBaHWe CYMMBI  TPUTOHOMETpPHYECKMX  (QYHKIHMA B  mpousBeneHue  (24),
npeoOpa3oBaHUe MPOU3BEICHUS TPUTOHOMETpUYeCKUX (yHKIui B cymmy (24). IIpocreiimue
TPUTOHOMETPUYECKUE YPABHCHUS U HEPABEHCTBA (41).
OOpatHbie TPUTOHOMETpUYECKUE (DYHKIIMU: apKCUHYC, apKKOCUHYC, apKTaHreHe (24).

®YHKIUU, UX CBOMCTBA U TPA®UKH (18u)

@Oyukuuu. O0acTh onpeeneHuss 1 MHOXXECTBO 3HAUYEHUH; Tpaguk (yHKIMH, TOCTPOCHHE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMH.

CpoiictBa  (yHKHMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUUYCHHOCTb,
nepuou4HocTh. IIpomexyTku Bo3pacTaHuss U yObIBaHUS, HauOoJblllee M HaUMEHbILIEEe
3HAYeHUsA, TOUYKH BSKcTpemyma. I'paduueckass muteprperanus. [Ipumeps! (yHKIHMOHAIBHBIX
3aBUCUMOCTEH B pealbHbIX MpoLEeccax U SBJICHUAX. ApUPMeTHYeCKHe OIepalud Haj
¢ynkumsamu. Crnoxxnas GyHkius (kommnosumus). [TorsaTue o HenpepsIBHOCTH ()YHKIIHH.

Oo6patnble pynkuuu. O61acTh onpenesaeHus 1 00JacTh 3HAYCHUNH 00paTHON (PYHKIIHH.

I'padux oOpaTHO# QyHKITUH.

Cmenennbvle, nokazamenvnule, 102apuhmuiecKue u mpuzoHomempuieckue QyHKyuu.

OOpaTHble TPUTOHOMETPHYeCKUEe (PYHKINHU

Onpenenenus GyHKIMHA, X CBONCTBA U TpapUKH.

[IpeoOpazoBanus rpadukoB. I[lapauienpHBIA MEPEHOC, CHMMETPHS OTHOCUTEILHO OcCei
KOOPJIMHAT U CUMMETpPHUS OTHOCUTEIBHO Hadanaa KOOPJUHAT, CHMMETPHsI OTHOCUTENBHO MPSIMOI
Y = X, pacTsDKEHUE U C)KaTue BIOJb 0cel KOopAUHAT (24).

Ilpakmuueckue 3anamus (16u)

[Ipumepbl 3aBUCHMOCTEH MEXAYy IEPEMEHHBIMH B PpEAIbHBIX IMPOIECcCax W3 CMEXKHBIX
muctumine (24). Onpenenenue ¢ynkuuii. [loctpoenune u utenue rpaduxoB QyHkuui (29).
Uccnenoanue ¢yHkiuu. CBoHCTBa TMHEWHOM, KBaApaTUYHON, KYCOUYHO-IMHEHHOW U JIpOoOHO-
nuHenHol ¢yHkumii (24). HempepsiBHBIe 1 nepuoandeckue (ynkiuu. CBoicTBa M rpaduku
CHUHYCa, KOCUHYCa, TaHT'€HCa U KoTaHreHca (24). O0patHble pyHKUIMU U uX rpaduxku. OdpaTHbIE
Tpuronomerpuueckue Gpynkuu (24). IpeodpazoBanus rpaduka pynkuuu (24). [apmMoHnueckue
koneOanus. [Ipuknaaneie 3amaun (2u).

[Toka3zarenbHble, JOrapu(pMUIECKHE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HepaBeHCTBa (24).

HAYAJIA MATEMATHYECKOI'O AHAJIM3A (24u)

IMocaenoBareabHocTu. CriocoObl 3afaHMsi M CBOWCTBA YHCIIOBBIX IOCIEA0BATEIbHOCTEH.
[TonsstTe o mpenene nocienoBarenbHOCcTH.  CyHIECTBOBAaHME  Npelela  MOHOTOHHOMN
OrpaHMuYeHHON mnocnenoBarenbHocTd (24). CyMMHpOBaHHE MocieaoBaTenbHOoCTed. beckoneuHo
yOBIBaroI[asi reoOMeTpUYecKast Iporpeccus 1 ee CyMmma.

IIpousBonnas. IloHATHe O MpoOM3BOIHOM (YHKIUH, €€ T€OMETpPUYECKUN U (PU3NYECKUI
CMBICJI. YpaBHEHHE KacarelbHOM K rpaduky QyHkiuu. IIpou3BoaHbIE CyMMBI, pPa3HOCTH,
npousBeneHus, yacTHble (24). [Ipon3BojHbIE OCHOBHBIX AJIeMEHTapHbIX GyHKIMH. [IpuMenenue
IPOM3BOJIHON K HCCIeOBaHUI0 (YHKIMN M mocTpoeHuto rpadukoB. [IponsBonnbsie oOpaTHOM
(GYHKIIMY 1 KOMITO3UIIUU QYHKIMH (24).

[TprMeps! NCII0JIB30BAHUS TPOU3BOIHON ISl HAXOXKACHHS HAUTYYILIEro PEIIEHUS B IPUKJIaIHbIX
3agavax. Bropas mpousBojHas, ee reoMerpuueckuil u ¢usnueckuid cmbica (24). Haxoxnenue
CKOpOCTH JIJIs1 TIpoLiecca, 3a1aHHOro (hopMysioi U rpadukom (24).

IlepBooOpa3nass u wuHTerpan. (I5u) IlpuMeHeHue ONPEACICHHOTO WHTErpaia it
HAXO0XJICHUS TUIOIAAN KpuBOIMHEHHOU Tpamnenuu (24). ®opmyna Heiorona—IJleli6uuma (1y).
[Tpumepsl MpUMeHEHHsI UHTErpaia B pusuke U reomeTpuu (24).

Ilpaxmuueckue 3anamusn (24u)
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YucnoBas  MOCIENOBATEIbHOCTb,  CIIOCOOBI €€ 3aJaHus,  BBIUMCICHUS  WICHOB
nocienoBareabHocTH (24). Ilpemen mnocnenoBatenpbHOCTH (24). beckoHeuHo yObIBaromias
reoMeTpuueckas nporpeccus (24).

[Tpon3BoHAs: MEXaHUYECKUM U TEOMETPUUSCKHUI CMBICT IPOU3BOAHON (24).

VYpaBHenue kacatenpHoi B oOmeM Buae (24). IlpaBuna u dopmynst auddepenunpoBanms,
Ta0NMIla TPOU3BOMHBIX JJIeMeHTapHbIX (QyHKIMA (24). MccnenoBanue (QyHKIHUU C TTOMOIIBIO
npou3BonHOW. Haxoxaenune HauOOJbIIEro, HAUMEHBIIETO 3HAYEHHS M IKCTPEMAIbHBIX
3HaYeHud QyHKIUH (24).

Wurerpan unepBoodpasnas (24). Teopema Herotona—1Jleiionuna (24). [IpumeHnenne uHTerpana
K BBIYHUCIICHHIO (PU3NYECKUX BEJIUUUH U 1UIommaaei (64).

YPABHEHUSA U HEPABEHCTBA (20u4)

YpaBHeHusi M cucTeMbl ypaBHeHUM. ParyioHanbHble, UppalMoOHaIbHbIE, IOKA3aTENbHbIE U
TPUTOHOMETPHUECKHUE YPABHEHUS U CUCTEMBI (24).

PaBHOCHJIBHOCTBH ypaBHEHHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpUEMBl HUX pemieHus (pa3lioKeHHe Ha MHOXKUTEIH, BBEICHHE HOBBIX
HEU3BECTHBIX, II0JICTAHOBKA, rpaduueckuii Mmeton) (24).

HepaBencrBa. PannoHanbHble, uppalMOHaIbHbIEC, TOKA3ATEIbHBIE U MPUSOHOMEMPUYECKUE
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX peleHUs (24).

HUcnosb3oBanue cBoOiicTB W rpagukoB (GYyHKOMHA NPpH PpelIeHUHM YPABHEHUN H
HepaBeHCTB. Meton uHTepBasioB. M300pa’keHue Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pelleHnuil ypaBHEHU 1 HEPABEHCTB C ABYMs MEPEMEHHBIMU U UX CUCTEM (24).

Ipuxkaagubie 3a1a49u

[IpuMeHeHrne MaTeMaTUYeCKUX METOOB JJIsl PELICHUS COJEPKATENbHbIX 3a7a4 U3 Pa3IMYHbIX
oOracTel HayKu U MPAKTUKHU.

WuTepnperanust pe3ynbTaTa, y4eT pealbHbIX OrpaHUYeHUH (24).

Ilpakmuueckue 3anamusn (10u)

Kopuu ypaBuenuii (24). PaBHOCHIBHOCTD ypaBHeHHH (24). [IpeoOpa3oBanue ypaBHeHHiA(24).
OCHOBHBIC TIPUEMBI PELICHUS YpaBHEHUil. Pemienne cucrem ypaBHeHu# (2u).
Hcnonp30BaHue CBOUCTB U TpaduKoB QDYHKIUI TS pEllICHUsT ypaBHEHUI 1 HEpaBEHCTB (24).

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOAITHOCTEHN
Inemenmul komounamopuxu (12u)

OcCHOBHBIE TOHATHA KOMOMHATOPUKU. 3agauyd Ha IMOJACYET 4YHUCIa pa3MELIeHHH,
MEepeCcTaHOBOK, coueTaHui. Pemienne 3amau Ha mepedbop BapuanToB. Popmyna OuHOMA
Herotona. CBoiicTBa OMHOMUHANIBHBIX KOd(durrenTos (24). Tpeyronapuuk [lackans.

Dnemenmot meopuu eeposmuocmeit (12u)

CoObITHE, BEpOSTHOCTb COOBITHS, CIOXEHHE W yMHOXXeHUe BeposTHocTed. [lonstme o
HE3aBUCHMOCTH COOBITHIA. JIMCKpeTHast ciydaiiHas BeNMYMHA, 3aKOH €€ paclpeIeCHHUS.
YucnoBele XapaKTEpUCTUKU AUCKPETHOH ciaydaiiHoM BenuuuHbl. [IoHATHE O 3aKOHE OOIBIIMX
qrce.

Dnemenmol MmamemamuyecKkol CmamucmuKu

[IpencraBinenue AaHHBIX (TaOJMIIBI, AWArpaMMbl, TpaduKH), TeHepalbHas COBOKYIHOCTD,
BbIOOpKa, cpenHee apudmerndeckoe, menuana (29). Ilonstue o 3amagax MareMaTHYecKOH
CTaTHCTUKH (24).

Pemenune npakTHueckux 3ajay ¢ IpUMEHEHHEM BEPOSTHOCTHBIX METOOB (24).

Ilpakmuueckue 3ansamus (16u)

Hcropuss pa3BUTUS KOMOMHATOPHKH, TEOPUH BEPOSATHOCTEM M CTAaTUCTHKH W HX pPOJIb B
pa3ianuHbIX cdepax uyenoBedecKol ku3HenesTenbHOCcTH (24). IlpaBuna KOMOMHATOPHKH.
Pemenne koMOMHATOPHBIX 3amad (24). Pa3memienus, couetanusi U nepectaHoBku (24). bunom
Herotona u tpeyronbuuk [lackans (24). [Ipukinaguaeie 3agaqn (24).
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Knaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOWCTBA BEPOSATHOCTEH, TEOpeMa O CyMMeE
BEpOSTHOCTEH. Brrumciaenue BepositHocteit (24). Ipuknmaanbeie 3amaun (24). IpencraBiacHue
YHCIIOBBIX JaHHBIX. [Ipukiaanbie 3a1aun (2).

IF'EOMETPUA
IIpamvie u nrockocmu 6 npocmpancmee (20u)

B3aumHoe pacnosokeHue JBYX NpsAMbIX B IpocTpaHcTBe. IlapamienbHocTh HpsIMOM U
mwiockoct. IlapamnensHocTh mIOocKoCcTe. [lepneHAMKYISIPHOCTE NOPSIMOM M IUIOCKOCTH.
IlepnenuKynsp ¥ HakJIOHHAsA. YTOJ MEXIY NPAMOU M IUIOCKOCTBIO. J[ByrpaHHbIM yroi. Yroa
MEXy III0CKOCTAMU. [leprneHuKynapHOCTh ABYX INIOCKOCTEH (24).

I'eomeTrprueckue mnpeoOpa3oBaHMsl IPOCTPAHCTBA: NapalIeiIbHBIH MEPEHOC, CUMMETPHS
OTHOCHTEIIBHO TJIOCKOCTH (24).

[TapanmnensHoe mnpoexkTupoBanue. Ilnomans oproroHanbHON mpoekiuu. M3o00paxkeHue
IPOCTPAHCTBEHHBIX QUTYD.

Mmnozozpaunuxu (26u)

Bepmunbl, peOpa, rpanu MHoOrorpaHHuka. Pa3BepTka. MHororpanHbie yribl. Beimykiibie
MHOTOIpaHHUKHU. Teopema Ditnepa.

[Tpusma. [Ipsimas u HaknonHas npusma. [IpaBunbnas npusma (249). [lapannenenunen. Ky6.

[Tupamuna. [lpaBunbpHas nupamuaa. Y cedenHnas nupamuna. Terpasap (24).

CummeTtpuu B KyOe, B apaiesienuiiesie, B Ipu3Me 1 MUpaMuje.

Ceuenus Ky0a, MPU3MBI ¥ TAPAMUJIBI.

[IpencraBienne o MpaBUJIbHBIX MHOTOTPAaHHUKAX (TeTpa’ape, Kyde, OKTasape, oAeKadIpe U
ukocasape) (24).

Tena u nosepxnocmu epauienus

Humuaap u konyc. YcedeHHBIM KoHyc. OcCHOBaHuE, BBICOTA, OOKOBas MOBEPXHOCTD,
oOpa3yromas, pa3Beprka (24). OceBbie CEUEHUS U CEUEHUs, TapasieIbHble OCHOBAHUIO (24).

[ap u chepa, nux ceuenus. KacarenpHas TNIOCKOCTH K cdepe (249).

H3zmepenus 6 zeomempuu

O06nem u ero usmepenue. urerpanbHas popmyna oobema.

@opmynel  obbemMa Ky0a, NPSAMOYTOJIBHOTO —MapajulefieNuIena, MpU3Mbl, HIHMHIPA.
®opmynsl o0beMa nupaMuibl M KoHyca. PopMyibl IJIOMAAM MOBEPXHOCTEH IMIMHApPA M
KoHyca. @opMyIbl o0beMa 11apa H IIomaan chepsl.

[TogoGue Ten. OTHOIIEHUS TIIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOIOOHBIX TE.

Koopounamut u eexmopuwt (16u)

[TpsimoyronbHas (IekapToBa) cUCTEMa KOOpAMHAT B IpocTpaHcTBe. Dopmyna paccTosHUS
MEXIy ABYMs TOUkaMmH (24). YpaBHEHUS cepbl, IIIOCKOCTU U MPSIMOH.

Bextopel. Moaynbs Bektopa. PaBeHcTBO BekTOpoB. ClOXEHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa IO HaNpaBIEHUSAM. YTOJ MEXAY IBYMS BEKTOpPaMH
(249). Ilpoekuus BekTopa Ha ocb. Koopaunats! Bekropa. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHnE KOOpAMHAT M BEKTOPOB IPU PEIIEHWH MATEMaTUYECKUX M IPUKIATHBIX
3a/1a4.

Ilpaxmuueckue 3ansamusn (42u)

[Ipu3Haku B3aMMHOTO pACIIONIOKEHUS TPSIMBIX. YTOI MEXIy npsMeiMu (249). B3aumuoe
pacmosoXkeHue NPSMBIX U IUIOCKOCTeN (24). [lepneHauKymnsp U HaKJIOHHASA K INIOCKOCTU. YTOII
MEXIy NpIMONM U IUIOCKOCThIO (24). Teopembl O B3aUMHOM pACHOJIOKEHUU MPSIMOUA U
IUIOCKOCTH. Teopema o Tpex NnepneHauKysapax (249).

[Tpu3Haky u cBOICTBA MapajUIEIbHBIX U MEPHEHAUKYIISIPHBIX MJI0CKOCTEH (24).

Paccrostne OT TOYKM [0 INIOCKOCTH, OT NPAMOM [0 IUIOCKOCTH, DPACCTOSHUE MEXKAY
IUIOCKOCTSIMU, MEXIY CKPEUIMBAIOUIMMUCS TPSIMBIMH, MEXKIY MPOU3BOJIBHBIMU (UTYpaMH B
npocTpaHcTBe (2u).

[TapannenbHOE€ NTPOEKTUPOBAHME M €ro CBOMcTBAa. Teopema O IUIOMIAAM OPTOTOHAIBHOU
NPOEKIIMY MHOTOYTOJIbHUKA. B3auMHOE pacrnososkeHne mpoCTpaHCTBEHHBIX Guryp (24).
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Pasnuunbie  BuABI MHOTOTPaHHUKOB. Mx wu3o0paxenus (24). CedeHus, pa3BepTKH
MHOTOTpaHHUKOB (24). [Tmomane moBepxHocTy (24). Bumbl cummeTpuii B mpocTpancTse (24).
CuMMeTpus TeJl BpallleHUs] © MHOTOIPaHHKUKOB (24). Beruncienue miomazaei u oobemoB (6u).
BexkTopsl. JlefictBus ¢ Bektopamu (2u4). JlekapToBa cUCTeMa KOOPAUHAT B MPOCTPAHCTRBE.
YpaBHEHHUE OKPYKHOCTH, cepsl, ItockocTu (24). PaccrosHue mexay Toukamu (24). JledcTust
C BEKTOpaMH, 3alaHHbIMK KoopauHatamu. CKaJsipHOe Mpou3BeecHne BeKTopoB (24). BekropHoe
ypaBHEHUE MpsIMOi U TuiockocTu (24). Mcnonb30BaHHE BEKTOPOB MPH JIOKA3aTEILCTBE TEOPEM
crepeomMeTpuu (24).

i BHEayIUTOpPHBIX 3aHATUH CTyJEHTaM HapsAy C pEIIEHUWEM 3a4ad M BbIIOJHEHUS
MPAKTUYECKUX 3a/laHuil MPEANIaraloTcsl TeMbl MCCIIEIOBATENbCKUX U pedepaTUBHBIX padoT, B
KOTOpBIX BMECTO CEPHUM OTAENBHBIX MEJNKHUX 3a/ad M YHOPaXHEHUH NpeJlararoTcsl CHOKETHbIE
3ajaHusl, TpeOyromMe AIUTEIbHON paboThl B paMKaxX OJHOM MaTeMaTHYeCKOH CUTyalud. ITH
TEMBbI MOTYT OBITh KaK MHIUBUIYATbHBIMU 3aJaHHUSAMH, TaK U TPYNIOBBIMU JJII COBMECTHOTO
BBITMIOJTHEHUS UCCIIEI0BAHUS.

Tembl pedepaToB (IOKJIAA0B), HHANBUAYAJIBHBIX NPOEKTOB (1174)

HenpepsiBabIC 1p0o0H. (61)

[IpyMeHeHne CI0XKHBIX MPOIIEHTOB B AKOHOMUYECKuX pacuerax. (10u1)
[TapannensHoE poeKkTHpoBaHue(24).

Cpennue 3HaYeHHS U UX pUMEHeHue B cratuctuke. (104)
BekTopHoe 3amanue npsMbIX U TIIOCKOCTEN B pocTpaHcTBe. (124)
Cnosxenue rapMoHndeckux kojedanui. (10u)

I'paduueckoe penienne ypaBHeHUI 1 HepaBeHCTB. (184)
[IpaBuibHbBIE U MONTYIPAaBUIbHBIE MHOTOIPAHHUKU. (84)
Konunyeckue ceueHus u ux mpuMeHeHne B TeXHUKE. (124)
[Tonsarue muddepennmana u ero npuioxeHus. (12q)

CxeMbl OBTOpHBIX UctibITaHui bepuymmu. (74)

HccnenoBanue ypaBHEHUI U HEPaBEHCTB ¢ napaMmeTpoM. (124)
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TEMATHYECKOE INTAHUPOBAHHUE

[lpn peammsamuu  coxepkaHuss — 00IIEOOpa30BATENFHON — y4eOHOM  JMCIUITIMHBI
«Matemaruka: anreOpa ¥ Hadyajaa MaTeMaTHYECKOTO aHaN3a; TEOMETPUS» B Ipeaeax OCBOCHHS
OIIOIT CIIO na 6Ga3e OCHOBHOIrO 00IIEro 0Opa3oBaHUS C IMOJYYEHHEM CPEIHETrO OOIIero
obpazoBanus (IIIICC3) makcumanpHas yaeOHas Harpy3ka 0Oy4JarOIIMXCsl COCTABIISCT:

+ 1o cnenuanbHocTAM CIIO TexHnyeckoro npoduist mpopecCHOHATLHOTO 00pa3oBaHUsI —
351 yac, u3 HUX ayauTopHas (oOs3aTenbHAast) Harpy3ka o0yJaromuxcs, BKII0Yas MPaKTHYeCKue
3aHATHSA, —234 Yaca; BHEayAUTOPHAs! CaMOCTOsITeNbHAs paboTa cTyeHToB — 117 yacos.

TemaTnuyeckuii miian

KoanyecTBo yacoB
B 1.u.
Conepixanue 00y4eHust AyauTOpHBIE JabopaTopHo-
3aHATHSA NMpaKTHYeCKHe
3aHATHA
Bsenenue 2
Pa3BuTre moHATHS O UnCie 10 2
Kopnu, crenenu u orapudmsl 28 20
OCHOBBI TPUTOHOMETPHH 31 18
OyHKIUHU U TpapuKu 18 16
Hauana marematnyeckoro aHammsa 24 14
WHTerpan u ero npuMeHeHne 15 10
YpaBHEHUS U HEPABEHCTBA 20 10
KombunaTtopuka 12 10
DJeMEeHTBI TEOPUU BEPOSITHOCTEH U MaTEMAaTHYECKOM 12 6
CTaTUCTUKU
[TpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE 20 16
MHOTrOorpaHHHUKH U KPYTJIbIE TeJa 26 14
KoopauHaTel 1 BEKTOPHI 16 12
Hroro: 234 148
BHeayautopHas camocTosiTe/ibHAas padoTa

[ToaroroBka pedeparoB, JOKIAA0B MHIUBUAYAIBHOI'O IPOEKTA C 117
WCTIOJIF30BaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHHA U JIp.
Ilpomesrcymounas ammecmayusn 6 popme IK3amena

Bcero 351
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOM JEATEJBHOCTH

CTYJIEHTOB

Conepxanue
00yueHus

XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH CTY/JA€HTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

BBeagenue

O3HakoMJIEHHE C POJIbI0 MAaTEMAaTUKU B HAyKe, TEXHUKE, IKOHOMHUKE,
MH(POPMAIIMOHHBIX TEXHOJIOTHSAX M TPAKTHYCCKON JCATEIHHOCTH.
O3HakomyIeHME C LEISIMU M 33/ladaMyd U3Y4YeHHUS MaTeMaTUKHU IpU
ocBoeHun crnenuanbHocrer CI1O

AJITEBPA

Pa3zBurtne
MOHATHSA 0 YHCJIE

Brimonnenue apudpmeTndeckux ACUCTBUM HAJ YUCIAMH, COuYeTas
YCTHBIE U TIUCbMEHHBIE ITPUEMBI.

Haxoxnenne mpuOIMKEHHBIX 3HAUYEHUH BEJIMYMH W IMOTPEIIHOCTEH
BBIUMCIICHUH (a0COMIOTHOM ¥ OTHOCUTENILHON); CPaBHEHHE YU CIIOBBIX
BBIPAKCHUI.

Haxoxnenue omubGok B 1peoOpa3soBaHUAX M BBIYMCICHMSAX
(oTHOCHUTCS KO BCEM MYHKTAaM IIPOIPaMMbl)

KopHu, crenenu,
Jora-

pudmbl

O3HakOoMJIEHME C IOHATHEM KOpHA N- CTENEHH, CBOMCTBAMH
PaauKaIOB ¥ IPABUIIAMHM CPABHEHUS KOPHEM.

@opMyIUpOBAaHUE OIPENEICHUS KOPHA W CBOWCTB  KOpHEM.
Brruucnenue u cpaBHEHNE KOPHEH, BBIIIOJHEHUE ITPUKHIKY 3HAYCHUS
kopHA. IlpeoOpa3oBaHue 4YHMCIOBBIX U OYKBEHHBIX BbIPAXKECHUH,
CoZIepKaIIMX PAAUKAIIBL.

Beinmonnenue pacuetoB 1no ¢GopmysiaM, COAEpXKALIUM paJuKabl,
OCYIIECTBIISII HEOOXOMUMBIE TOACTAaHOBKH W  TpeoOpa3oBaHUs.
Onpenenenre paBHOCUIBHOCTH BBIpXKEHUH ¢ pajukanamu. Pemnienue
HPPalMOHAIIBHBIX YPaBHEHUM.

O3HakOMJIEeHHME C TOHSATHEM CTENEHH C  JIEWCTBUTEIbHBIM
[IOKa3aTeseM.

HaxoxneHue 3HaueHUN CTENEHH, MCIONb3yd NPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anucbiBaHUE KOpHS N- CTENEHUW B BUJAE CTENEHU C JIPOOHBIM
nokaszaTesieM U Hao00poT.

@opMynMpOBaHHE  CBOMCTB CTENEHEW. BprumcieHue creneHen ¢
palMOHAIbHBIM II0KA3aTEEM, BBIIOJHEHUE IPUKUAKUA 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEHN.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAECpPIKAIIMX
CTEIIEHU, IPUMEHSS CBOMCTBA. PelleHne mokasaTenbHbIX YPaBHEHUM.
O3HakOoMJIEHME C TPUMEHEHHWEM KOpPHEM W CTENeHed Ipu
BBIYMCIICHUM CPEIHMX, JEJICHUU OTpe3Ka B <«30JIOTOM CEUYCHHM.
PelreHne NpuKkIIagHbIX 3a/1a4 Ha CJII0XKHBIE IPOLICHTHI

IIpeoOpa3oBanue
ajnredOpamyecKux
BbIPAKEHUH

Brimonnenue mpeoOpa3oBaHUil BBIpAXEHUH, TpUMEHEHHE (Gopmyi,
CBSI3aHHBIX CO CBOMCTBAaMU CTEIEHEN U JorapuMoB.
Omnpenenenue o6IacTU JIOMYCTUMBIX 3HAYEHHUH JIOrapu(pMUUECKOTOo
BbIpakeHUs. Pemienue norapudmMuieckux ypaBHeHUN

OCHOBbBI TPUTOHOMETPUUA

OcHOBHBbIC MOHATHSA

N3yuenne painaHHOrO METO/Ia U3MEPEHHUSI YTIIOB BPAILICHUS U UX
CBSI3U C TpajlycHOM Mepoil. M300paxeHue yrioB BpalleHUs Ha
OKPY’)KHOCTH,  COOTHECEHHME  BEJIMYUHBI yIila C  €ro
PAaCIIOJIOKEHUEM.




dopMynHpOBaHUE ONPEACICHUNH TPUTOHOMETPUUSCKUX (DYHKITHI

JUIsL  YIJIOB  IIOBOPOTAa M OCTPBIX  YIJIOB  IIPSIMOYI'OJIBHOTO
TPEYroJbHUKA U 00BSICHEHUE UX B3aUMOCBSI3H

OcHoBHbBIE IIpuMeHEHHE OCHOBHBIX TPUTOHOMETPUYECKMX  TOXKIECTB IS

TPUTOHOMETPHYECKHe | BHIYUCICHUS 3HAUEHUH TPUTOHOMETPUIECCKUX (DYHKIIUU 1O OJHOU U3

TOXKIAECTBA HHX

IIpeoOpa3oBanus N3yuenne  OCHOBHBIX  (OpMyn  TPUTOHOMETPUH:  (POPMYJIBI

npoc”reif[mnx CJIOKCHMUA, YABOCHMUA, Hp606pa30BaHI/I$I CYMMBI

TPHrOHOMeTpPHYecKHX | TPHTOHOMCTPHYCCKUX GYHKIUH B IPOU3BEICHHC U IPOU3BEICHHS B

BbIPAKEHHii CyMMy H IIPUMEHEHHUE  IIpU  BBIYMCICHUM  3HAYCHUS
TPUTOHOMETPUUYECKOTO BBIPA)KEHHUS U YIIPOILLEHUS €T0.
O3HakOMJIEHHE CO CBOWCTBAMU CHUMMETPUU TOYEK HA €IUHUYHOMN
OKPY’KHOCTH M IPUMEHEHHE UX AJIs BbIBOJIa (OPMYII IPUBEICHHUS

IIpocreiimmue Pemenne mno QopmysnramMm M TPUTOHOMETPUYECKOMY  KpYry

TPUTOHOMETPHYECKHE | IPOCTEHUIIINX TPUTOHOMETPUIECKHUX YPABHEHUI.

ypaBHEeHHS U [IpumeHeHne oOLIMX METOAOB PELICHUs ypaBHEHUi (IIpUBEICHHE K

HepABEHCTBA JUHEHHOMY, KBaJpPaTHOMY, METOJ Pa3JIOKEHUS Ha MHOXKMTEIH,
3aMEHbl IIePEMEHHOHM) NpU pPEUIeHHH TPUTOHOMETPUUECKUX
yYpaBHEHUH. YMEHHE OTME4aTb Ha Kpyre pEIIeHUs IIPOCTEHUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcHHYC, O3HakoMJIeHHME C TIOHSATHEM OOpaTHBIX TPUTOHOMETPHUECKUX

APKKOCHHYC, GyHKIMI.

APKTAHTEHC YNCIa N3ydyeHue omnpenencHuil apKCHUHycCa, apKKOCHHYCa, apKTaHIeHca
gyrucna, (HOpMyITUpOBaHHE WX, HW300pakeHHWE Ha EIWHUYHOM
OKPY>KHOCTH, IPUMEHEHHE IIPU PELICHUH YPABHEHUN

OYHKIUU, UX CBOUCTBA U TPAOUKU

DyHKIUH. O3HakoMJIEHME € MOHATHEM  IEPEMEHHOM, [puMepamu

TTousitTue 0o 3aBUCHUMOCTEN MCKAY NICPEMCHHBIMHU.

HeNpepbIBHOCTH O3zHakoMIIeHHE c MIOHATHEM rpaduxa, oInpeleIcHue

$yHKnnn MPUHAJIEKHOCTH TOYKH rpapuky QyHkuuu. OrnpenenaeHue o

¢dopmye npocreiiieii 3aBUCUMOCTH, BUa ee rpaduka. Boipaxenue
1o ¢hopmyIie OHOM MEPEMEHHON Yepe3 ApyTHe.

O3HakomJieHHe ¢ onpezeneHreM GyHKINU, GOpMyIUPOBAaHHE €ro.
Haxoxpaenue obnactu onpenenenus u o0J1acTi 3HaYeHUH PyHKIIMU

CBoiicTBa QyHKIUH.
I'padguyeckas
HHTepNpeTanus.
IIpumepsl
(GyHKUMOHANBHBIX
3aBHCUMOCTEH B
peajbHBIX Mpoleccax
U SIBJICHUSAX

O3HakoMJIEHHE C MpUMepaMHu (YHKIMOHAIbHBIX 3aBUCUMOCTEW B
pEeaJIbHBIX MPOLECCaxX U3 CMEXHBIX TUCLUIUIMH.

O3HakOMJIEHHE C J0Ka3aTeJIbHBIMH PACCyKICHUSMU HEKOTOPBIX
CBOWCTB JIMHEHHOM M KBaJpaTWUYHOH (QYHKUUH, TpOBEJEHUE
WCCTIEA0OBaHUS JTMHEHHOM, KyCOUYHO-IMHEWHON, TPOOHO-TMHEHHON U
KBaJpaTUYHON (QyHKIMH, mocTpoeHue ux rpadukos. [loctpoenue u
yrenue rpaduxos GyHkuuid. Mccnenopanue pyHKum.

CocraBieHue BUAOB (YHKIMHA MO JAHHOMY YCJOBHIO, DPEILICHHE
3a/1a4 Ha YKCTPEMYM.

BrinonHenue npeobpa3zoBanuii rpadguka GyHKIMH

Oo0paTHble pyHKIMHN

Wsyuenue nonamuss obpamuol ¢ynkyuu, onpeodeieHue 6uoa u
nocmpoenue 2paguka 06pamHol  QYHKYUU, HAXOHCOeHUe ee
obnacmu onpedenenus u ooracmu 3naverul. [IpuMeHeHHe CBOMCTB
GYHKIMHA TPU KCCIICAOBAHUM YPaBHEHHH M pEIICHWH 3ajJa4d Ha
skcTpemMyM. O3HAKOMIICHHE C TIOHATHEM CIIOKHON (DyHKITHH
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CreneHHble,
NMoKa3aTeJbHbIe,
Jorapupmuyeckmne u
TPUTOHOMETPUYeCKHUe
¢pynkuun. OdparHble
TPUTOHOMeETPHYECKHUe
byHkunn

Brruucnenne 3HavyeHWid (QYHKIUN MO 3HAYCHUIO apryMeHTa.
OmnpeneneHue MONI0KEHUS TOYKH Ha rpaduke Mo ee KOOpIuHaTaM U
Ha000pOT.

Hcnonp3oBanne CBOMCTB (YHKIMH Ui CpaBHEHUS 3HAUYCHHIA
cTerneHel u jorapudmos.

[MocTpoenne rpadMKOB CTENEHHBIX U JOTapUPMHUUECKUX (YHKIIUH.
Pemenne mnokas3arenbHbIX M JIOTapU()MUYECKUX YPaBHEHUH H
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HakoMJIeHME C IIOHATHEM  HENpPEpbIBHOW  MEPUOAUYECKON
¢byHkuuu, (HOpMyIHMpOBaHHME CBOIMCTB CHHyca M KOCHHYCA,
MIOCTPOEHHE UX I'paUKOB.

O3HakoMJIeHHME C TOHATHEM TapMOHUYECKUX KoJeOaHUi w
IIpUMEpPaMU FapMOHUYECKHUX KOJICOAHUH AJIs ONUCAHMSI MPOLIECCOB B
¢bu3nKe U Ipyrux ooJacTAx 3HAHUA.

O3HakoMJIEHHE C IOHATHEM Pa3pbIBHOM NEpUOIMYECKON (DYyHKIMH,
(dbopMyIHpOBaHHE CBOWCTB TAHTEHCA W KOTAHT'CHCA, TIOCTPOCHUE UX
rpaguKoB.

[Ipumenenne CBOUCTB (GYHKUMH Ui CpPaBHEHHS 3HAYCHHIA
TPUTOHOMETPUUYECKUX (DYHKIUH, pELIeHNUs TPUTOHOMETPUUECKUX
YpaBHEHUH. Ilocmpoenue epaghuxos obpammuuwix
MPUSOHOMEMPUYECKUX (DYHKYUL U onpedenenue no 2paukam ux
ceoticme. BeimonHeHne npeodpa3zoBaHus rpapKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeJbLHOCTH

O3HakoMJIeHHE C IOHATUEM UHUCIIOBOM IOCJIENOBATENIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3naxomnenue ¢ nouwamuem npeoena NOCIE008AMENIbHOCHU.
O3HakoMJIEHHE C BBIYMCICHHEM CYMMbl OECKOHEYHOIO0 YHCIOBOIO
psaa Ha IpUMEpEe BBIYUCIECHUS CyMMbl OECKOHEYHO YyObIBaromieu
reOMETPUYECKON POTPECCUHN.

Pemenne 3amau Ha mnpumeHeHHE (QOpPMYJIBI CyMMbl OECKOHEUHO
yOBIBaroIIeil reOMETPUYECKON POrpeccHu

IIpousBoaHas u ee
NpUMEHeHHe

O3HaKOMJICHHE C TOHATHEM ITPOU3BOIHOMN.

U3yyenne u  QopMyiaMpoBaHHME €€  MEXaHMYeCKOro H
FE€OMETPUYECKOTO CMBICIA, W3YyYEHUE QJITOPUTMa BBIUMCIICHHUS
IIPOM3BOJHON Ha MpPHUMEpPE BBIYMCICHUS MITHOBEHHOW CKOPOCTH U
YIIJI0BOTO KOA(PPUIMEHTa KacaTeIbHOM.

CocraBneHue ypaBHEHUs KacaTelIbHON B 00I1IeM BHJIE.

YcBoenue mnpaBuil AU QepeHIMpoBaHus, TaOIUIBI MPOU3BOAHBIX
AIIEMEHTApHbIX (PYHKIMH, TpUMeHeHue A AuQQepeHInpoBaHUs
(byHKLUH, cCOCTaBIeHUs ypaBHEHUS KacaTeIbHOM.

W3ydyeHue TeopeM O CBSI3M CBOMCTB (YHKIMH M MPOU3BOAHOM,
(bopMynHUpOBKa UX.

[IpoBeneHne ¢ MOMOIIbIO MPOM3BOAHOM HCCIEAOBaHUSA (YHKIUH,
3aJJaHHOM (POpMYITOHA.

VYcraHoBiieHHE CBSI3U CBOMCTB (YHKIMHM W TPOU3BOJHOM MO HUX
rpapukam.

[IpuMeHeHre NPOM3BOJHOM I pElIEHUs 3aJad Ha HAaxXO0XKJICHHE
HauOOJBIIEr0, HAMMEHBIIEr0 3HAYeHMs M Ha HAXOXICHHE
JKCTpEeMyMa
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IlepBooGpa3nasn
1 HHTerpaJ

O3HakoMJICHWE C TIOHSATHEM WHTErpaja MW TIEepBOOOPa3HOIA.
W3yueHne mnpaBwia BBIYMCICHUS MEPBOOOPA3HOM U TEOPEMBI
Herorona—JleitOnuma.

Pemenne 3amau Ha CBSI3b NEPBOOOpPA3HON M €€ IPOU3BOJIHOM,
BBbIUHMCIICHHE [IEPBOOOPA3HOI 1 JaHHOM (QyHKIMH.

Pemenne 3amau Ha NpUMEHEHHE UWHTErpana JAjisi BBIYUCIECHUA
(bU3MYECKUX BEJIMYUH U IUIOIAAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHusi u
CHCTeMbl YPABHEHHM I
HepaBeHncrBa u
CHCTEMBI HEPABEHCTB
¢ AByms
nepeMeHHbIMU

O3HakoMJIEHME €  DOPOCTEHIIMMU  CBEACHHUAMH O  KOPHSX
anreOpanyecKnX ypaBHEHHM, MOHATUSIMHU UCCIICAOBAHMS yPaBHEHUI
Y CHCTEM YPaBHEHHUHU.

W3ydyeHne Teopu paBHOCUIIBHOCTU YPAaBHEHUH M €€ NMPUMEHEHMS.
IToBTOpEHME 3amMCH PELIECHUS CTAHIAPTHBIX yPaBHEHUH, IPUEMOB
peoOpa3oBaHus YpPaBHEHMM MJii CBEIEHUS K CTaHAAPTHOMY
YPaBHEHHIO.

Pemenne panoHanbHbIX, HPPALMOHATIBHBIX, IOKA3aTEJIbHBIX U
TPUTOHOMETPUYECKHUX YPABHEHUI U CUCTEM.

Hcnonp3oBaHne CBOWCTB M TIpaduKOB (YHKIUN ISl peLIeHUs
ypaBHeHUH. [lOBTOpEeHHE OCHOBHBIX NPHEMOB PEIICHHUS CHCTEM.
Pemenue ypaBHEHUI ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3IokKEHUS
Ha MHOXXWMTEIHM, BBEIEHUS HOBBIX HEM3BECTHBIX, IOJICTAaHOBKH,
rpauuecKoro MeToaa).

Pemenne cucreM ypaBHEHUH C TIPUMEHEHUEM pPa3IMYHBIX
crnoco6oB. (O3HakomiieHHE C OOLIMMHU BOIPOCAMHU PELIEHUs
HEPaBEHCTB U MCII0JIb30BaHUE CBOWCTB M I'paMKOB (PYHKUUH MpH
pEeIlIeHNN HEpaBeHCTB. PellleHne HepaBeHCTB U CUCTEM HEPAaBEHCTB
C MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IpumeHeHne  MaTeMAaTUYECKUX  METOJOB  JJISl  pEUIeHMS
colepXkaTelbHbIX 3a7lad M3 pa3MyHbIX oOnacTedl Hayku U
npakTHUKU. MHTeprpeTupoBaHue pe3ysbTaTOB C yYETOM pealbHBIX
OTpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHN N

CTATUCTUKU

OcHOBHBbIC MOHATHSA
KOMOMHATOPHKH

N3ydenue mpaBuiia KOMOMHATOPUKN U IPUMEHEHUE TIPU PELLIEHUN
KOMOHHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 3a7a4 METOJIOM Iepedopa U Mo MpaBUILy
YMHOXCEHHSL.

O3HakOMJIEHHE C TOHSTUSIMHM KOMOMHATOPHMKH: pa3MELIECHUSIMHU,
COYETAaHUSIMM, TIepecTaHOBKaMM U  (opMmyramu Uil MX
BbiuncieHus. OObsicHEeHHMe U NpUMeHeHue (opMmyn Uit
BBIUHCIICHUS pa3MEUICHUI, IEpPECTaHOBOK M COYETaHUN IpuU
pelIeHNH 3a1au.

Osnakominenue ¢ 6uHomom HproToHa M TpeyroibHukoMm Ilackas.
Pemenne npakTuueckux 3adad C HCIOJIB30BAHUEM IMOHATHH U
IPaBUI KOMOMHATOPHKHI

DJIeMEeHTBI TeOPUH
BepPOSATHOCTEM

N3ydyeHne KIacCMYECKOro OIpEAENIeHUs] BEPOSITHOCTH, CBOMCTB
BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMoTpenue npumepoB BBIYMCIEHUS BEPOATHOCTEW. PemieHne

3a/1a4 Ha BBIYHUCIICHNE BEPOSTHOCTEH COOBITHIA
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IIpencrasienne
JAAHHBIX (TA0JUIbI,
AHATPAMMBI, rpauKu)

O3HakOMJIEHHE C TMPEACTaBICHHEM YHUCIOBBIX JaHHBIX M HX
XapaKTePUCTUKAMHU.

Pemenne mpakThueckux 3a1ad Ha 00pabOTKY YMCIIOBBIX JAHHBIX,
BBIYMCIICHHE X XapPAKTEPUCTHK

IF'EOMETPUA

IIpsiMbIe U MJIOCKOCTH
B IPOCTPAHCTBE

@opMyIMpOBKa U IPHUBEAECHHE JO0KA3aTEIbCTB  IPU3HAKOB
B3aMMHOI'O PacCIIOJIOKEHUS MPSIMBIX U IUIOCKOcTel. Pacio3HaBaHue
Ha YepTekax M MOJAENAX pa3IUYHbIX CJIy4aeB B3aUMHOIO
pacIOIOKEHUS MPAMBIX U IJIOCKOCTEH, apryMEHTUPOBAHUE CBOMX
CYXKJICHUU.

@opMyJIUPOBAHUE  OMNPEACIICHUH, TPU3HAKOB U  CBOWMCTB
NapajuleJIbHbIX U NEPIEHANKYIISAPHBIX INIOCKOCTEH, IBYIPAHHBIX U
JIMHEHHBIX YIJIOB.

BbinosnHeHue MNOCTPOEHUS YIVIOB MEXAY HMPSIMBIMU, MPSAMON U
IJIOCKOCTBIO, MEXIY IIJIOCKOCTSIMU [0 ONHUCAHUIO u
pacro3HaBaHHE HX Ha MOJEISIX.

[IpuMeHeHHe NpU3HAKOB M CBOMCTB PACIHOJIOKEHUS MPSAMBIX H
IIJIOCKOCTEM MPHU PELICHUM 3a1a4.

N300paxkeHne Ha pUCYHKAaX W KOHCTPYMPOBAHHME HA MOJMAEISAX
NEPHEeHIUKYJISIPOB M  HAKIOHHBIX K IIJIOCKOCTH, MPSAMBIX,
napajuieJbHbIX IUIOCKOCTEH, YIII0B MEXAY MPSMON U TUIOCKOCTBIO
1 000CHOBAaHNE OCTPOEHUS.

Pemienne 3agau Ha BBIYKMCIEHHE TIE€OMETPUYECKUX BEJIWYMH.
OnucelBaHWE PacCTOSHUS OT TOYKU JO IJIOCKOCTH, OT MPSMOM 110
IJIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEX]Y CKPEIIMBAIOIUMUCS
MPSIMBIMHU, MEX]Ty IPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.
Q@opMynHpOBaHHE U  JIOKa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CYILIECTBOBAHMSI, CBOICTBA).

N300paxkxeHne Ha dYepTekax M MOJENIX  pPacCTOSHUS U
o0ocHOBaHHE CBOMX CyxAeHHH. OrpeneiieHne W BBIYHCICHHUE
pacctossHUI B mpocTpaHcTBe. llpumeHeHue ¢opmyn U Teopem
IUTAaHUMETPUH JIJIs1 peLIeHUs 3a/1a4.

O3HakOMJIEHME C TOHATHEM MAapaJlIEIbBHOTO IMPOEKTUPOBAHUS M
ero cBoiicTBaMu. DopmynrupoeanHue meopemvl O  NIOUWAOU
OPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Teopun Jjis  OOOCHOBAaHUS  IMOCTPOCHUM U
BBIYHUCIICHUI. APryMEHTUPOBAaHNUE CBOUX CYXKIECHHH O B3aUMHOM
Pacrnos0KEeHUU NPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHUKH

Onucanue U XapaKTepUCTHKA Pa3IMYHbIX BUI0B MHOTOIPaHHUKOB,
[IEPEUYUCIICHUE UX DJIEMEHTOB U CBOWCTB.

N300paxeHre MHOTOTPAaHHUKOB U BBIIOJIHEHHWE IOCTPOEHUS Ha
U300paKeHHUSIX U MOJIEIISIX MHOTOTPaHHUKOB.

Beluncienre JTUHEHHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTYypalusx, apryMeHTHUPOBAHUE CBOUX CYKIACHHM.
XapakTepucTUKa W HM300paXeHHE  CEUEHUs,  pa36epmKu
MHO202PAHHUKOS, BBIYACIICHUE IIJIOIAEH TOBEPXHOCTEMN.
[ToctpoeHne mnpocTEWIIMX CeYeHMH KyOa, NPU3MBI, MUPAMUIbI.
[Tpumenenue (HakToB U CBEICHUN U3 IUTAHUMETPHH.

O3HakoMiieHME C BUAAMH CHUMMETPHUHL B IIPOCTPAHCTBE,
dbopMyTUpOBaHUE OMNpEIEICHN W CBOWCTB. XapaKTEPUCTHUKA
CUMMETPUU TeJ BPALLEHUS] © MHOTOTPAaHHUKOB.
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IIpuMeHeHne CBOMCTB CUMMETPUH IIPU PEILICHUH 3a1a4.
Hcnonb3oBanue npuoOpPEeTEHHBIX 3HAHMW Ul HCCIIEAOBAaHUS U
MOJICJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOIOIDAaHHUKOB U  BBINOJIHEHUE
PUCYHKOB II0 YCJIOBHUAM 3a/1a4

Tenxan IMMOBEPXHOCTH
BpaleHust

O3HakoMJIeHHE C BMJAMM Tel BpalleHHs, (HOpMyIMpPOBAHUE HUX
ONPEAEIIEHUN U CBOMCTB.

@opMyIMpOBAaHUE TEOPEM O CEUYEHHUM Ilapa IIJIOCKOCTBIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTUKa U M300paKCHUE TN BPALICHHUS, UX Pa3BEPTKH,
CEUCHMSL.

Pemenue 3amady Ha IOCTPOEHHME CEUYEHMH, BBIUHUCIEHHE [UIMH,
paccTosHui, yriaos, miomanei. IlpoBeneHue moKazaTeNbHBIX
paccyX/IeHUI IIpU pEeIIeHUH 3a/1a4.

[IpuMeHeHHe CBOMCTB CUMMETPUHU IPH PELICHHWU 3ajad Ha Teja
BpallleHusl, KOMOMHALINIO Tel.

N300pakeHre OCHOBHBIX KPYIJIbIX T€Jl U BBHIIOJIHEHHUE PUCYHKA 110
YCIIOBUIO 33J1a4H

HN3mepenus B
reoMeTpuu

O3HaKOMJICHHE C MOHATHSAMHU IUIOIAIN 1 00beMa, aKCHOMaMHU

Y CBOMCTBaMH.

Pemennie 3amay Ha BBIYHCIEHUE IUIOMIAJACH TIUIOCKUX (UIyp C
MPUMEHCHHEM  COOTBETCTBYyIOIMX ¢GopMyl #  (HakToB U3
IUIaHUMETpUH. V3yueHue TeopeM O BBIUUCICHHMH OOBEMOB
MIPOCTPAHCTBEHHBIX TEJ, PEHICHHUE 3a7a4 HA MPUMCHEHHE POpMYI
BBIUMCIICHHUSI 00BEeMOB. V3yueHue QopmMyn s BBIYUCICHUS
IoNIaiel MOBEPXHOCTEH MHOTOTPAHHUKOB U Tell BpallleHUsI.
O3HAKOMJICHHE C METOJOM BBIYHMCIICHUS ILIOMAJH TTOBEPXHOCTH
cdepsl. Penienne 3a1ay Ha BBIUMCIICHHE IIOMIAACH MTOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Koopaunarts! u
BEKTOPbI

O3HakoMJIEHHE C TIOHATHEM BeKTOopa. M3ydeHue nekapToBOM
CHUCTEMBI KOOPJIMHAT B MPOCTPAHCTBE, NOCTPOEHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK U IJIOCKOCTEH, HaX0KIEHUE KOOPIAUHAT TOYEK.
HaxoxneHue ypaBHEHMH OKpPY)KHOCTH, CQepbl, IUIOCKOCTH.
Boluncnenne paccTossHUN MEKIY TOYKAMH.

N3yueHnne CBOMCTB BEKTOPHBIX BEIWYMH, MPABWI Pa3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABUI HAXOXKICHUS
KOOPJMHAT BEKTOpa B IPOCTPAHCTBE, IpPaBHUI JCUCTBUH C
BEKTOpPaMH, 3aIaHHBIMUA KOOPJAUHATAMM.

IIpuMeHeHre TeopHM IIpU pEIIEeHWH 3aJad Ha JIEUCTBHUS C
BEKTOpaMHU. I3ydeHue CKaJspHOrO IIPOU3BEIAECHUS BEKTOPOB,
BEKTOPHOTIO ypaBHEHHUS NpsAMOM M IUIOCKOCTH. lIpumeHeHue
TEOPUM TpU PEIICHWH 3aJad Ha JIEWCTBUSA C BEKTOpamy,
KOOPJHMHATHBIA METOJ], IIPUMEHEHUE BEKTOPOB [l BBIYMCIICHMS
BEJINYUH YTJIOB " PacCTOSTHUM. O3nakomiieHne c
JIOKa3aTeIbCTBAMU  TEOPEM  CTEPEOMETPUM O  B3aUMHOM
pPacIOJIOKEHUN TMPAMBIX W IUIOCKOCTEH C  HMCIHOJIb30BAHUEM
BEKTOPOB.
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YYEBHO-METOANYECKOE
N MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
MPOT'PAMMBI YYEBHOU JUCHUTLIAHBI
«MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A;
I'EOMETPUS»

B TIOY nans ocBoeHust mporpammbl yueOHOH auciumiuHbl «MaTtemaruka: anredpa u
Hayaja MaTeMaTHYeCKOIro aHalln3a; FeOMEeTpUs» HMeeTcs y4yeOHbI KaOMHET CO CBOOOIHBIM
JnocTyrnoM B MHTEpHET BO Bpemsi y4eOHOrO 3aHATUS U B IEpUOJ BHEYUEOHOU IEsTEeIbHOCTU
oOydJaronuxcs.

[Tomemienne xabunera ynoBieTBopsieT TpeOoBaHuAM CaHUTAPHO-INUIEMUOIOTUIECKUX
npaBun U HOopMatuBOB (CanlluH 2.4.2 Nel78-02) m ocHamieHO THIOBBIM OOOPYIOBaHUEM,
yKa3aHHBIM B HACTOSIIIMX TPEOOBAHUSAX, B TOM YHCIE CIEIHATN3NPOBAHHON yueOHOI MeOebio
U CpeACTBaMH OOYy4eHHUsI, JOCTATOYHBIMU JJIs BHIMOJHEHHs] TpeOOBAaHUI K YPOBHIO MOJATOTOBKU
o0yyJaroumxcs.

B kabunere ecTh MyJIbTHUMEIUIHOE O0OpYIOBaHHE, MOCPEICTBOM KOTOPOIO YYACTHUKH
00pa30BaTeNbHOT0 MPOoIiecca MOTYT IPOCMATPUBATh BU3YAJIbHYIO HH(POPMAIUIO IO MATEMATUKH,
CO3/1aBaTh NMPE3EHTAIUH, BUIEOMATEPHAIIBI U T.II.

B cocraB y4eOHO-METOAMYECKOTO M  MaTepHAbHO-TEXHUYECKOro  o0ecreueHus
nporpaMMbl  yueOHOW aucuuIUinHbl «MaTemartuka: anreOpa U Hayala MaTeMaTH4ecKOro
aHaJIM3a; FEOMETPUS» BXOJSAT:

*  MHOTO(QYHKIIMOHAIbHBIN KOMILIEKC MPEToaBaTes;

*  HarJasAHble 10coOus (KOMILIEKThl yU4eOHbIX TaOIuUL, IIaKaTOB, IOPTPETOB BbIIAIOIINXCS
YUEHBIX-MaTeMaTUKOB U JIp.);

«  uH()OPMAIMOHHO-KOMMYHHKATHBHBIE CPEJICTBA;

*  DKPaHHO-3BYKOBBIE ITOCOOUS;

*  KOMIUIEKT TEXHHUUYECKOH JOKYMEHTAllUM, B TOM YHCIIe IaclopTa Ha CpeJcTBa 00yueHus,
MHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

*  OuONMMOTEeYHBIN POH/I.

B Oubnuoteunsrii GoHI BXOAAT y4eOHUKH, yueOHO-MeToauyeckue KoMruiekTsl (YMK),
oOecrieynBaroIie OCBOEHME Y4eOHOM nucuuIuiHbl «MartemaTuka: anaredpa W Havajia
MaTeMaTHYeCKOro  aHallu3a; T[eOMEeTpUs», PEKOMEHJOBAHHBIE WM  JIONMYLIEHHblE IS
UCIIOJIb30BaHUsl B MNPOQPECCHOHANBHBIX 00pa30BaTENIbHBIX OpraHU3alUsAX, PEATU3YIOIINX
o0pa3oBaTeNbHYI0 MpOrpamMMmy cpefaHero oOmiero odpasoBaHus B mpezenax ocBoeHust OITOIT
CIIO Ha 6a3e ocHOBHOTO 00111er0 00pa30BaHMUsL.

bubnuoreunsiii GpoHA NONMOSHEH SHIMKIONEIUSAMH, CIPAaBOUYHUKAMH, HAyYHOH, HAay4yHO-
MOMYJISIPHOM 110 MaTeMaTuKe.

B mnpouecce ocBoeHust mporpammbl yueOHOH aucuuruinHbel «MatemaTuka: anrebpa U
Hayaja MaTeMaTU4YeCKOro aHajn3a; TeOMEeTpUs» CTYAEHTbl MMEIOT BO3MOXKHOCTH JIOCTyHa K
AJIEKTPOHHBIM y4eOHBIM MaTepuajlaM MO MaTeMaTUKe, UMEIOIMMCS B CBOOOJHOM JOCTYIE B
ceTu VIHTEepHET (2JIEKTPOHHBIM KHUTaM, ITpaKTUKyMaMm, Tectam, MarepuanaM EI'D u ap.).
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