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Pabouas mporpamma y4yeOHOM aucuMIUIMHBI «Marematuka» pa3zpaboTaHa Ha OCHOBE
TpeboBanuit ®DenepasbHOTO TOCYIApCTBEHHOTO oOpaszoBarenbHOro cranmapra (PI'OC) 1o
CHEIMAILHOCTSIM cpenHero mpodeccuonanbaoro odpazopanus (CI1O) 21.02.19 3emJieycTpoiicTBO
(yxpynuénnas rpymnmna 21.00.00 IIpuxiagnas reonorus, TOpHOE 1eno, HeTera3oBoe JeJ0 U I'e0/1e3us)
u yaebnbIx manos AHITOO YPIIK.

Opranuzanus-pazpadotuuk: AHITOO «Ypanbckuii MOJIUTEXHUUYECKUN KOJIISIK»



MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma  oOmeoOpazoBarenpHOl  ydeObHoW — mucnummmaa  [1J[.01  Martemarnka
npeaHasHadycHa I U3y4YCHUS MATCMATUKH B HpO(l)eCCI/IOHaJIbeIX 06pa3OBaTeJIBHBIX opraHu3anuiax
CIIO, peamm3yromux 00Opa30BaTEIbHYIO MPOrPaMMy CPEIHEro oO0IIero oO0pa3oBaHUS B Ipeaenax
OCBOCHHS ITPOTPaMMbI MOATOTOBKH CIICIIUAIMCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanmii @I'OC cpemnero oOriero oOpa3oBaHHS,
MPEABSBISIEMBIX K CTPYKType, COJIEP)KAHUI0 M pPe3yJibTaTaM OCBOCHHUS Y4€OHOW JIUCIMIUIMHBI
«MaremaThKa», B COOTBETCTBUH ¢ PeKOMEHIAIUSMU 10 OpTraHU3aIiK MMOJTYICHHUS CPEIHEr0 OO0IIero
o0Opa3oBaHusi B TpeAesax OCBOCHHUS 00pa3oBaTENbHBIX IMPOrPaMM CPETHET0 MpOQecCHOHATHLHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO oOmiero oOpa3oBaHUS C y4eToM TpeboBaHM (emepanbHBIX
TOCY/IapCTBCHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M IOJTy4aeMOd Mpo(ecCuu WM CICHHATLHOCTH
cpenHero npodgeccuoHaIbHOr0 00pazoBaHus (MUChMO JlemapTaMeHTa rocyJapCTBEHHOMW MOJIUTHKU B
ctepe noarotoku pabouunx kaapos u 1O MunobOpuayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nmporpaMmel «MaTemMaThKay HapaBlIeHO HA JOCTHKCHHUE CIISAYIOIHX TIeIeH:

* obOecriedyeHre Cc(HOPMHUPOBAHHOCTU TNPEIACTABICHUNH O COLMAIBHBIX, KYJIbTYPHBIX U
HCTOPHUYCCKUX q)aKTOan CTAaHOBJICHUA MaTEMaTHUKU,

» obecrnieueHHe CPOPMUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMHUYECKOTO M MATEMaTHIECKOTO
MBIIJICHU S,

* obecrieueHne cHPOPMUPOBAHHOCTU YMEHHUI MPUMEHSTH MOJYYEHHbIE 3HAHUS MPU PELICHUU
Pa3IMYHBIX 3aJ1a4;

* obOecneueHre CcPOPMUPOBAHHOCTH TPEACTABICHHMH O  MareMaTHKe KakK  4acTH
00IIeYeI0BeUeCKON KYJIbTYpPhl, YHUBEPCATHHOM SI3BIKE HAYKH, TIO3BOJISIONIEM ONHUCHIBATH U M3yd4aTh
PEAIBHBIC TPOLUECCHI U SABJICHUS.

B mporpammy BKIIOUEHO COJIEpXKaHHWE, HAINPABICHHOE Ha (OPMUPOBAHHE Yy CTYACHTOB
KOMIICTEHIMH, HEOOXOMMMBIX I KadecTBeHHOTO ocBoeHus IIIICC3 Ha 6aze OCHOBHOTO OOIIETO
00pa3zoBaHus C TOJydYEeHUEM CPEIHETO 00IIero 00pa3oBaHus;

OBIIASI XAPAKTEPUCTUKA YYEBHOM TUCITATITAHBI
IJ1.01 MATEMATHUKA

Maremartuka sBiseTcss GyHIAMEHTANbHOM  00mIe00pa3oBaTeabHOM  JUCIHUILTUHOM €O
CJIOKHBIIMMCS YCTOHYHMBBIM COJIEPKaHUEM U 00IIMMU TPeOOBaHUSIMH K 110 ATOTOBKE 00 yJaIOIINXCA.

B mnpodeccuonansHbIX 00pa3oBaTeNbHBIX opranusanusx, peanmsyromux [IIICC3 na O6asze
OCHOBHOTO 00111er0 00pa30BaHUs, U3y4eHNE MaTeMaTUKU UMEET CBOM 0COOEHHOCTH B 3aBUCUMOCTH OT
npoduist mpodeccuoHaTLHOTO 00pa3oBaHusI.

IIpu ocBoennu cnenuansHoct CIIO ecrectBeHHOro mpoduias  mpodeccnoHaILHOTO
oOpa3oBaHUsl MaTeMaTUKa M3ydaeTcsl Kak 0a3oBas yueOHas MUCIHUIUIMHA, YYUTHIBAIONIAs CIEUU(UKY
OCBaMBaEMOM CIEIUAIbHOCTH.

OO01ue nenu u3ydyeHus MaTeMaTHKU TPAJUIIMOHHO PEaU3yI0TCs B YEThIPEX HaIPABICHUSX:

1) oO1iee npeacraBieHue 06 UaLSX U METOIaX MaTEMATHKU;

2) UHTEJJIEKTYyaJIbHOE PAa3BUTHE;

3) oBiaieHNE HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSMHU U YMEHUSIMU;

4) BocmUTaTeNbHOE BO3ICHCTBHE.

[Ipodunuzanus neneit MaTeMaTuuecKoro oopa3oBaHus OTpa)xkaeTcs Ha BRIOOpE MPHOPUTETOB B
opraHm3aluu  y4eOHOW  jgesrenbHOCTH  oOywaromuxcs.  Jns — TexHHMYecKoro  mpouis
npodeccuoHaIbHOTO 00pa3oBaHMs BBIOOP Ielel CMelaeTcs B MparMaTHYecKOM HallpaBJICHHU,
MpeyCMaTPUBAIOIIEM YCUJICHHE U pacCIIMpeHHe MPUKIAIHOTO XapaKTepa U3Y4YeHHUS MaTeMaTHKH,
MIPEUMYIIIECTBEHHON OPUEHTAIIMH HA AITOPUTMHUECKUN CTHIIb TO3HABATEIBHOM IeATEeIHHOCTH.

N3ydyeHne MaTeMaTUKH YUUTHIBAIOMICH CHEM(UKY OCBAaMBAEMOW CTYACHTAMU CHEIHATbHOCTH
CIIO, obecrieunBaeTcs:



* BBIOOPOM PA3JIMYHBIX MOJXO0JIOB K BBEICHUIO OCHOBHBIX IMOHATHH;

* (dopMHpoBaHWEM CHUCTEeMbl Y4eOHBIX 3aJaHui, oOecrmeyuBaOMUX IPPEKTUBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

* oboraimeHueM CHEeKTpa CTHIICH y4eOHON JesSTeNbHOCTH 3a CYET COTJIACOBAHUS C BEIYLIMMH
NEeATeTbHOCTHBIMH XapaKTePUCTUKaMU BEIOPAHHON CHEUATbHOCTH.

[IpodunbHas cocraBisiomas OTpakaeTcsi B TpeOOBaHMAX K MOATOTOBKE OOYYAIOUIUXCS B
YacTH:

* 00IIeli CHCTEMBI 3HAHUH: COJIEpKATEIbHBIC IPUMEPHI HCIIOJIb30BAHUS MATEMATUISCKUX UICH
¥ METOJIOB B MPO(ECCHOHAIBHON JAEATEIbHOCTH;

* YMEHUI: pa3Iune B ypOBHE TPEOOBAHUH K CIOKHOCTH MPHUMEHSIEMBIX AT OPUTMOB;

* MPAKTHYECKOTO HCIOJIb30BAHUS TPUOOPETEHHBIX 3HAHUM W yMEHHWH: HHIUBHIYaTbHOTO
y4eOHOTO OTBITa B IOCTPOSCHHUH MAaTEMaTHYECKHX MOJIENEH, BBITIOJHEHHUH WCCIIeI0BATEIbCKIX
MIPOEKTOB.

Takum oOpazoM, peanu3anus COJACpKAHUS Y4YEOHOM AUCIHUIUIMHBI OPUEHTHUPYET Ha
MPHOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK Y4eOHOW pabOTHI, 3aBUCSIIIMX OT TPOQUIIS
npoecCHOHAIFHOTO  00pa3oBaHMs, TOJYYCHHS  OIBITA  WCHOJB30BAaHHMSA  MaTeMaTHKH B
COJIepKATeNbHBIX W TMPO(ECCHOHAIBHO 3HAYMMBIX CHTYallUsAX 10 CpPaBHEHHIO C (OPMaIbHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XapaKTEPUCTUKAMU O0YICHUSI.

Conepxanne y4yeOHOM  TUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMU
COJIepKaTeIbHBIMY JJHHUSAMHU 00YIEHHUS] MaTEMaTHKE:

* anreOpawuecKasl JMHHS, BKJIIOYAIONIAS CHCTEMATH3AIMI0 CBEICHHWA O YHUCIIaX; WU3ydeHHE
HOBBIX M 0000IIeHHe paHee HW3YYCHHBIX oOTepanuii (BO3BEIECHHE B CTETNCHb, W3BICUYECHUE KOPHS,
norapuMUpOBaHHE, CHHYC, KOCHHYC, TAaHTE€HC, KOTAHTCHC M OOpaTHBIE K HHUM); U3y4CHHE HOBBIX
BUJIOB UHUCIIOBBIX BBIPDAKEHMH M (OPMYJI; COBEPIIEHCTBOBAHUE NPAKTHUYECKMX HAaBBIKOB U
BBIUMCIIUTENIBHOW KyJIbTYPBI, PAaCIIUPEHUE M COBEPLICHCTBOBAHME alreOpanyeckoro ammapara,
C()OPMHPOBAHHOTO B OCHOBHOM IIKOJIE, MU €ro IPUMEHEHHE K pEIICHUI0 MaTeMaTHYeCKUX |
NPUKIIAJHBIX 3371a4;

* TEOPETUKO-(QYHKIMOHANbHAs JIMHMS, BKJIIOYAIOIIAas CHCTEMAaTH3allMi0 W  pacIIUpeHHe
CBEIEHUI O (YHKIUAX, COBEPLICHCTBOBAHME TIpapUUECKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMHU
uAesMH W METOJaMH MAaTeMaTH4ecKOro aHaiu3a B o0beMe, [O3BOJIAIOLIEM MCCIENOBATh
JJIeMEHTapHble (YHKIMM U pelarbh M[poCTeHIIne TreoMeTpuueckue, (u3Mueckue | Jpyrue
IIPUKJIA/IHBIE 3a/Jau;

* JMHMS YpaBHEHMM M HEPaBEHCTB, OCHOBAaHHAasg Ha IIOCTPOCHUUM U HCCIEIOBaHUU
MaTeMaTUYeCKUX MOJIeNlel, IepeceKkaomasics ¢ airedpauyeckol M TEOPeTUKO-(PyHKIMOHAIBHOM
JUHUSAMM M BKJIIOYAIOLIass pPa3BUTHE M  COBEPLICHCTBOBAHME TEXHUKM  ajredpanyeckux
npeoOpa3oBaHUN Ui pELIeHHUs YpaBHEHWMH, HEPAaBEHCTB M cHcTeM; (OPMHUPOBAHHE CHOCOOHOCTH
CTPOMTH U HCCJEIOBaTh MPOCTEHIINE MaTeMaTH4YeCKUe MOJIENN MpPHU PELICHUM MPUKIAAHBIX 3ajad,
3aJja4 U3 CMEXKHBIX U CIELUAIbHBIX IUCLHUILINH;

* reoMeTpuyYecKas JIMHUSA, BKJIIOYAIONIAs HArJsAAHbIE MPEICTAaBICHUS O IPOCTPAHCTBEHHBIX
¢urypax 1 u3ydyeHUE UX CBOMCTB, (POPMHUPOBAHME M PA3BUTHE NMPOCTPAHCTBEHHOI'O BOOOpPaXKEHH,
pa3BUTHE CIOCOOOB TE€OMETPUYECKMX H3MEPEHUH, KOOPAMHATHOTO M BEKTOPHOI'O METOJOB IS
peleHusl MaTeMaTHYeCKUX U MPUKIIaJAHbIX 33/1a4;

* CTOXaCTHUEeCKas JUHUS, OCHOBAHHAsI HA Pa3BUTUU KOMOMHATOPHBIX YMEHUH, IPEACTaBICHUN
0 BEPOSATHOCTHO-CTAaTUCTUUYECKUX 3aKOHOMEPHOCTSAX OKPY)KAIOILIEr0 MHUpa.

Paznienel (TeMbl), BKIIFOUEHHBIE B COI€p)KaHUE ydeOHOM AUCIUIUINHBI, SBISIOTCS OOIMIMMU JUIS
Bcex mpoduiel mpodeccuoHambHOro oO0pa3oBaHUs M INpPH BceX oObeMax y4eOHOro BpeMEeHHU
HE3aBUCUMO OT TOTO, ABJISIETCS JIM yyeOHast TUCIMIUTNHA «MaTemMaTukay 6a30BOi MM NMPOo(UIbHOM.

B mpuMepHbIX TeMaTH4eCKUX IJIaHaxX MpOorpaMMbl y4eOHBIH MaTepHall MpejacTaBieH B Gpopme
YepeyIolerocsi pa3BepThIBaHUsI OCHOBHBIX COJIEpKATENbHBIX JIMHUH (aaredpanyeckoi, TEOPeTHKO-
(GyHKUIMOHATBHON, YpaBHEHHH M HEPaBEHCTB, I'€OMETPHUYECKOM, CTOXAaCTHMUYECKOMH), YTO IO3BOJIIET
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riuOKO UCIIOJIb30BaTh MX PACIOJIOKEHUE U B3aUMOCBSI3b, COCTABIIATh pab0UMii KaJeHJapHbIH I1aH, 110-
pasHOMy uepenys ydeOHble TeMbl (IJIaBbl yueOHHKA), YYUTHIBasg Npoduib NpodeccCHOHATBHOTO
obpazoBanus, cnenuduky ocBamBaemord mpodeccun CIIO wmmm cnemumansHoctu CIIO, TmyOmHy
HU3YUCHUA MaTCpualia, YypOBCHb NOATOTOBKU CTYACHTOB 110 ITPECAMCTY.

N3ydyenne o0meoOpazoBaTenbHOH YUeOHOW JUCHUIUTHHBI «MaTemMaThKa» 3aBepliacTcs
IIOABECIACHUEM HTOI'OB B (1)0pMe 9K3aMC€Ha B pPaMKax HpOMe)KYTOqHOﬁ arrecrauuu CTyAC€HTOB B
npouecce ocsoenus IIICC3.

MECTO YUYEBHOM JUCHUILIMHBI B YYEBHOM ILJTAHE
YueOnas mucrurummaa [1J[.01 Marematuka sBisieTcss y4eOHBIM MPEAMETOM O00S3aTeIbHOM
npeaMeTHoi obmactu «Marematuka u nHpopmatukay OI'OC cpennero obmero 06pa3oBaHusl.
B yue6nom mmane IITICC3 yueOnas nucuumuinHa «MaTeMaTrkay BXOJIUT B COCTaB OOIIUX
o0u1eo0pa3oBaTeNbHbIX Y4E€OHBIX JUCHUIUIMH, (GOPMUPYEMBIX W3 00S3aTENbHBIX IPEIMETHBIX
obnacreit ®I'OC cpennero od1ero ooOpazoBaHusl.

PE3YJIBTATHI OCBOEHUS YYEFHOW JUCUTIINHBI

OcBoeHue cojnepkaHusi yueOHOW JUCHHMIUIMHBI «MaTtemaTuka» o0ecreuynBaeT IOCTHKEHUE
CTYJIEHTaMH CJIEYIOMHUX PE3YIIbTATOB:

* TUYHOCIHBIX:

— c(hOpMUPOBAHHOCTh MPEACTABJICHUN O MAaTeMAaTHKE KaK YHMBEPCAJIBHOM SI3BIKE HAYKH,
CpEIICTBE MOJICTUPOBAHHUS SBJICHUN 1 TTPOIIECCOB, UACSIX U METOJIaX MAaTEMAaTHKH,

— TIOHUMaHuWe 3HAYUMOCTH MaTEeMaTUKH I  HAyYHO-TEXHHUYECKOTO  Iporpecca,
chOpMUPOBAHHOCTh OTHOIICHUSI K MaTeéMaTHKE KaK K YacTh OOIIEYEIIOBEUYECKOW KYIbTYpPhI Uepe3
3HAKOMCTBO C UCTOPUEH Pa3BUTHUSI MATEMATUKH, BOJIFOIIMEN MaTEeMaTUYECKUX HICH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUS, aJITOPUTMHYECKOMN
KyJIbTypbl, KPUTHYHOCTH MBIIIUICHUS] HAa YPOBHE, HEOOXOAMMOM g Oyaymied mpodeccrnoHambHOM
JESTETLHOCTH, JIJIS1 TIPOJIOJDKEHUS 00pa30BaHus U CaMO0Opa30BaHUs;

— OBJAJCHHE MAaTEMAaTHUYECKHUMH 3HAHUSMH U YMEHUSMH, HEOOXOJUMBIMU B TOBCEAHEBHOM
YKU3HH, 1711 OCBOCHHS CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUTIINH U JUCITUIUIHH PO (GECcCHOHATBHOTO
LKA, JUIS TONy4YeHHUs: oOpa3oBaHHMsS B 00JIACTAX, HE TPEOYIOIMX YriayOJIeHHON MaTeMaTH4eCKOM
MOATOTOBKH;

— TOTOBHOCTb M CIIOCOOHOCTHh K OOpa3oBaHHMIO, B TOM 4YHCIE CaMOOOpa3OBaHMIO, Ha
MPOTSHKCHUU BCEH KU3HM, CO3HATEIHLHOE OTHOIICHHWE K HENMPEPHIBHOMY 00Opa30BaHHUIO KaK yCIOBHUIO
YCHENTHOH MmpodhecCHOHATBLHON M 00IIECTBEHHOM IeSITEIbHOCTH,

— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSATEILHOH TBOPYECKOW HM  OTBETCTBEHHOM
JIEeITEIbHOCTH;

— TOTOBHOCTh K KOJJICKTUBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeNIbHOM, 00IIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIeI0BATENBCKOM, TPOSKTHOM U APYrUX BUAAX
JIEeITEIbHOCTH;

— OTHOILIEHHE K MpO(ECCHOHATBHON NEATENbHOCTH KaK BO3MOXKHOCTH y4YacTHsl B pEUICHUH
JUYHBIX, OOLIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX MTPOOIIEM;

* MemanpeomMemmbix:

— YMEHHE CaMOCTOSITEJIbHO OMNpEAENATh LENu JEATEIbHOCTH M COCTaBIATH ILJIAHBI
NEeSTENbHOCTH; CaMOCTOATENIbHO OCYIIECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH JAESITEIbHOCTH;
HCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHMSI IOCTABIICHHBIX LI€JIeH U peain3allii MIJ1aHOB
JeSITENbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETUH B PA3IMUHBIX CUTYaIUIX;

— YyYMEHHE TpPOAYKTUBHO OOMIAThCS W B3aMMOJCHCTBOBATH B MpoOIlEcCe COBMECTHOU
NEeSITeNFHOCTH, YYUTHIBATh TO3UIMH APYTUX YYACTHUKOB NEATEIHHOCTH, 3((HEKTUBHO pasperiarh
KOH(QJIUKTBI;



— BJaJICHHE HAaBBHIKAMH [IO03HABATEIBbHOHM, Y4EOHO-HCCIIEIOBATENILCKONM W MPOEKTHOU
JEeATeIbHOCTH, HaBBIKAMH Pa3pelIeHUs] MpoOIeM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY
IIOMCKY METO/IOB PELIEHUS PAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3JIMYHbIX METO/I0B [IO3HAHMUS;

— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATENbHOW HWH(MOPMAIIMOHHO-IIO3HABATEIBHON
NEATeNbHOCTH, BKIIOYas YMEHHE OPHUEHTHPOBATHCS B Pa3MYHBIX HCTOYHHKAX HWH(POpMAINH,
KPUTHYECKH OLIEHUBATh M HMHTEPIPETHPOBATH HHPOPMALHMIO, TMOIYyYaeMyl M3 pa3InYHbIX
HCTOYHUKOB;

— BJIAJICHUE S3bIKOBBIMU CPEICTBAMU: YMEHME SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCNOJIb30BaTh aJIEKBATHBIC SI3IKOBBIE CPEACTBA;

— BJIAJICHUC HABBIKAMH ITO3HABATEIILHON PEQUICKCHN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUH H
MBICJIUTENbHBIX NPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI, IPaHUI] CBOErO 3HAHUS U HE3HAHMSI, HOBBIX
MO3HABATENbHBIX 3a/1a4 U CPEJICTB VI UX TOCTUKEHUS;

— LEJIEYCTPEMJICHHOCTh B MOMCKaX U MPUHATUHM PElIeHUM, cOOOPa3UTENbHOCTh U MHTYULINA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIECHUN; CIOCOOHOCTh BOCIPUHUMATh KPACOTY U TapMOHMIO
MUpa;

* NPEOMEMHbBIX:

— c(hopMHPOBAaHHOCTH MPEJICTABICHUA O MaTeMaTUKE KaK 4acTH MUPOBOM KYJIbTYphl U MECTE
MaTeMaTHUKd B COBPEMEHHOW LMBUIIM3ALMU, CMOCO0ax OMUCAaHUs SBJIEHUN pEaJbHOr0 MHpa Ha
MaTeMaTH4YECKOM SI3bIKE;

— c(OpMUPOBAHHOCTh IMPEACTABICHUN O MaTeMaTHMYeCKUX TMOHATHUAX KaK Ba)KHEUIINX
MaTeMaTHYEeCKUX MOJENAX, MO3BOJIIOUIMX OIKCHIBAaTh M H3ydaTh pa3HbIE MPOLIECCHl U SIBICHUS;
MMOHMMAaHHE BO3MOKHOCTH aKCMOMaTUYECKOTO MMOCTPOSHMSI MaTeMaTHUYECKUX TEOPHIL;

— BIIQJICHHE METOJIaMU J0Ka3aTeNbCTB U aJTOPUTMOB pEIICHUS, YMEHHE HX MPUMEHATbH,
MIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 33/1a4;

— BJAQJACHHE CTAaHAAPTHBIMH NpPHUEMaMH PEIICHHUS pPAlMOHAIBHBIX W HPPALUOHAIBHBIX,
[MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPABHEHHM M HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM YHUCIE JJI1 MOUCKA MYTH pPEUICHUs U
WJUTFOCTPALIMK PELICHNs YPAaBHEHUN U HEPABEHCTB;

— c(OPMHUPOBAHHOCTh MPEJICTABICHUNH 00 OCHOBHBIX MOHSTHUAX MaTEMaTHYECKOTO aHAlIW3a U
WX CBOMCTBaX, BIIaJIcHHE YMEHUEM XapaKTepU30BaTh IMOBeACHHWE (YHKUUN, HCIOJIb30BAHUE
MOJIYYEHHBIX 3HAHUM U1 ONIMCAHUs U aHAJIN3a PeAIbHBIX 3aBUCUMOCTEH;

— BJAQJCHUE OCHOBHBIMHM IOHSATUAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX T€OMETPHUYECKUX
¢dburypax, MX OCHOBHBIX CBOICTBax; C(OPMHUPOBAHHOCTH YMEHHS pPAaclO3HABaThb TIE€OMETPUUYECKHE
burypsl Ha 4epTeKax, MOJAENAX M B pEATbHOM MHUpPE; MPUMEHEHHE HW3YYEHHBIX CBOMCTB
reoMeTpuueckux Guryp u Gopmysa JUisl pelieHus FeOMETPUUECKUX 3a/lad U 3ajad C MPAKTUYECKUM
COJIEpKaHUEM;

— c(hOpPMUPOBAHHOCTH MPEICTABICHUI O MpOIeccax W SBJICHUSX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPeaIbHOM MHUPE, OCHOBHBIX MOHATUAX 3JIEMEHTAPHOMI
TEOPUHM BEPOSITHOCTEH; yYMEHUN HAXOAWTh M OI[EHWBATh BEPOSITHOCTH HACTYIUICHUS COOBITHI B
MPOCTENIINX TPAKTUYECKUX CUTYAlUsIX U OCHOBHBIE XapaKTEPUCTUKH CIYYalHBIX BEIUYMH;

— BJIAJICHUE HABbIKAMM HCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpPU PELICHUU
3az1ad.



TEMATHUYECKOE NVIAHUPOBAHUE

[Ipu peanmzanmu coaepkanusi oOmeoOpazoBarenbHON  yueOHOM muctmmumasl  [1J].01
Marematuka B npeaenax ocBoenus [IIICC3 na 6a3ze 0ocHOBHOTO 001Iero 00pa30BaHUs C MOTYyYEHUEM
cpeanero o0riero o0pa3oBaHus MaKCUMalIbHas yueOHasi Harpy3ka oOydJaromuxcst COCTaBIIsACT:

* o cnermansHocTu CIIO Texuuueckoro mpodust 21.02.19 3emneycrpoiictBo — 333 vaca. U3
HUX ayauTopHas (0Os3aTenbHas) Harpy3ka OOydJaroluXxcs, BKIIOYAs MPaKTHUECKUe 3aHsATus — 222
yaca; BHEAYIUTOPHAs caMOCTOsATENbHAas paboTa cTyieHToB — 111 yacos.

TemaTnueckuii nyian

Ne HanmeHoBaHmne TeM KosmnyecTBo yacos
KosandecTBo ayAnTOPHBIX
4acoB NpH 04HOI popme
Makcu o0yueHust CamocTonaT
MaJbHas eJbHast
HArpy3Ka B T.4. — padora
BCEro NPaKTHYECKUX
3aHATHI
Beenenune 2 2
Paznen 1. Aareopa 135 94 50 41
1.1 | Pa3BuTHE MOHATHS O YUCIE 13 12 2 7
1.2 | OCHOBBI TPUTOHOMETPUHU 34 24 12 10
1.3 | KopHu, crenenu, u orapiugmel 42 30 12 6
1.4 | ®ynkuyu ¥ rpaduku 26 10 6 10
1.5 | YpaBHeHUs U HEpaBEHCTBA 20 18 18 8
Pazngen 2. Hauana 56 36 20 20
MaTeMaTHYeCKOro aHaInu3a
2.1 | TlocnenoBaTeapbHOCTH 16 10 2 6
2.2 | TlpousBonHas 22 14 6 8
2.3 | IlepBooOpa3Hasi U MHTErpaj 18 12 2 6
Paznen 3. KomOunatopuxa,
CTATUCTHKA U TeOPHUS 52 30 22 22
BEPOSITHOCTEN
3.1 | KomOunaTopuku 24 14 6 10
3.2 | DneMeHTH TEOPUH BEPOATHOCTEH 1 28 16 6 12
MaTEeMaTH4ECKON CTATUCTUKU
Pa3nen 4. 'eometpust 88 60 26 28
4.1 | KoopnuHaThl 1 BEKTOPHI 20 14 6 6
4.2 | IIpsiMBle U IUIOCKOCTH B 30 20 10 10
MIPOCTPAHCTBE
4.3 MHOFOFpaHHI/IKI/I " KpYIJIBIE TEIA 38 26 10 12
Hroro 333 222 118 111




COJIEP)KAHUE YYEBHOM JUCIUILINHBI
BBEJIEHUME
MaremaTrka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTUYECKON
nestenbHOCTH. Llenu v 3agaun n3ydyeHus MaTeMaTUKU IpyU ocBoeHuH crienuanbHocti CIIO.

AJITEBPA
Pa3BuTHe NOHATHS 0 YHCJIE
Ilenple w parnuoHambHBIC uuWcia. JleHcTBUTENbHBIC umcna. [IpuOimKeHHBIC BBIYUCICHHUSL.
KoMmmniekcHpie uncia.

OCHOBbBI TPUTOHOMETPUH
OcCHOBHbBIE OHATHS
Pannannas mepa yria. BpamarensHoe apuwkenue. CHHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCIIa.
OcCHOBHBIC TPUTOHOMETPHYECKHE TOKIECTBA

@opmyibl npusBeneHuss. @opmynsl cinoxeHus. Popmynsl yaBoeHUss POpMyIsl 110JI0O- BUHHOTO
yria.

IIpeoOpa3oBaHusi NpocTeiINX TPUTOHOMETPHUYECKHUX BbIPaKeHUH

[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUUECKUX (PYHKLIHN B MPOU3BEJIEHUE U MPOU3BEICHUS B
CYMMY. Buipaowcenue mpueconomempuieckux QyHKyuil yepes maHzenc noJlo8UHHO20 apeyMeHma.

Tpuronomerpuyeckue ypaBHeHusl U HEPaBEeHCTBA

[Ipocreimme  TpUrOHOMETPUYECKHE  ypaBHEHUs.  [lpocmetiwue  mpuconomempuueckue
HepaseHcmaa.

OOpaTHble TPUTOHOMeETPHYECKHE PYHKIUHU. APKCUHYC, ADKKOCUHYC, apKTAHT€HC.

Ilpakmuueckue 3anamua.

PagranHubiil MeTOT M3MEPEHHS YIJIOB BPAILLICHUSI U CBA3b C TPaAyCHOM MEPOIA.

OcCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (DOPMYIIBI CIIOKEHUS, YABOCHUS, MpeoOpa3oBaHue
CyMMBI TPUTOHOMETpUYECKHX (QYHKIHMM B MpOU3BEACHUE, MpeoOpa3oBaHUE IPOU3BEACHUS
TPUTOHOMETPUYECCKUX (PYHKIIMA B Ccymmy. [IpocTeiliine TpUTOHOMETPUUECKHE YpaBHEHUS U
HEpaBEHCTBA.

OO6paTHble TpUrOHOMETpHUUYECKHE (DYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

KOPHU, CTEIIEHHU U JIOTAPU®MbI

Kopuu u cremenu. KopHu HaTypallbHOM CTENEHM U3 4YMCIa U UX cBoicTBAa. CTENEeHW C
palMOHANBHBIMM IOKa3aTelIIMM, HUX CBOMCTBA. CTeneHu ¢ JEHCTBUTEIBHBIMH IOKA3aTENISIMH.
Cesoticmea cmenenu ¢ 0elicmeumenbHbiM NoKazameiem.

Jlorapugm. Jlorapudm umciaa. OcHoBHOe yorapudmMudeckoe TOXKIECTBO. [lecsaThuuHble U
HaTypanbHble orapudmel. [IpaBuna aeiicteuii ¢ norapudmamu. [lepexos kK HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue ajaredpamveckux BbIpaxkeHuii. IIpeoOpa3zoBaHue  palMOHAIBHBIX,
UppalMOHANILHBIX CTETIEHHBIX, TOKA3aTENbHBIX U JIOTApU(MUIECKIX BbHIPAKEHUH.

Ilpakmuueckue 3anamus.

Apudmernueckue NeHCTBUS HAJ YHUCIAMH, HAXOXKICHUE MPUOIMKEHHBIX 3HAYCHUH BETUYUH U
MOTPEIIHOCTEH BEIYHCICHUH (a0COMIOTHON U OTHOCUTENHHOM), CPaBHEHHE YHCIIOBBIX BHIPAKECHUH.

Briuucnenue u cpaBHeHuEe KOpHEH. BrinoaHeHne pacyeToB ¢ pauKalaMu.

Pemrenne mppanvoHanbHbIX ypaBHeHUH. HaxokJeHue 3HaueHHM CTENeHed C paluoHalbHBIMU
nokasarensimu. CpaBHeHue crerneHeil. [IpeoOpa3zoBanus BeIpaxeHUl, CoaepKaIIUX CTerneHu. Pemenne
MOKa3aTeIbHbIX YPaBHEHMII.

Pemrenne npuknagHeix 3a1a4.

Haxoxnenue 3HaueHuil yorapudmMa 1Mo MPOU3BOJBHOMY OCHOBaHMIO. [lepexon oT 0aHOTO
OCHOBaHUS K JpyroMmy. Beuncienwe u cpaBHeHue JjorapupmoB. JlorapupmupoBanue u
MOTEHIMPOBAHUE BhIPAKEHUH.



[TpuGnnKeHHbIe BEIYMCICHUS M PELICHHUS TPUKIIAJIHBIX 3a/1a4.
Pemenue norapuMuveckux ypaBHEHHA.

®YHKIUU, UX CBOMCTBA U TPA®UKH

@yuknuu. O0MacTh ONpeneseHUs] ¥ MHOXKECTBO 3HAueHUWH; rpaduk (PyHKIUH, TMOCTPOCHHUE
rpaduKoB QYHKIMHA, 3aJaHHBIX PAa3TUIHBIMU CIIOCOOAMHU.

CaoiictBa  ¢yHKnMH. MOHOTOHHOCTh,  YETHOCTh,  HEYETHOCTh,  OrPAHUYCHHOCTb,
MEPHOTUIHOCTh. [IpOMEXYyTKH BO3pacTaHwsi W yObIBaHWS, HAWOOJbIICC W HAWMCHBIICC 3HAYCHUS,
TOYKH JKcTpemyMma. ['padumdeckas mHTeprnperarms. [IpuMepsl (YHKIMOHAIBHBIX 3aBUCUMOCTEH B
peATbHBIX TIpoIeccax u sABIEHUsX. ApudmMernyeckue onepanuu Haa GyHKkuusMu. CroxHas QyHKIIHS
(xommo3utms). Ilonsamue o HenpepbiHOCMU PYHKYUU.

Oobpatnbie ¢yukuuu. Obnacmv onpeodenenuss u 001ACMb 3HAYEHUN OOPAMHOU OYHKYUU.
I'paghux obpamnoii hynkyuu.

CreneHnsble, NokazaTe/bHble, JorapupmMuieckne 1 TPUrOHOMeTpUYecKHe QyHKIMM.
OO0paTHble TPUTOHOMeTPUYeCKHE PYHKIUH

Onpenenenus GyHKIUN, X CBOMCTBA U IpadUKH.

[IpeoOpazoBanusi rpaduko. I[lapannenpHbBII TEPEHOC, CHUMMETPHS OTHOCUTEIBHO OCEH
KOOpAWHAT U CHMMETPHS OTHOCUTEIHFHO Hadaia KOOPAWHAT, CHMMETPHSI O THOCUTEIFHO MPSIMOH Y = X,
pacTsHKeHHE U CKaTHE BIOJb OCe KOOpAWHAT.

Ilpakmuueckue 3anamus.

[Tpumepsl 3aBHCHMOCTEH MEXIy NEPEMEHHBIMH B pPEalTbHBIX IpoIeccaX M3 CMEXKHBIX
mucuumnH. Onpenenenue ¢yHkiuil. [loctpoenue u urenue rpadukoB ¢ynkuuit. Mccnenosanue
¢byakuu. CBOKCTBA JTMHEWHOH, KBaJAPATUIHOM, KYCOYHO-TMHEHHOW U IPOOHO- JTUHEHHOW (YHKITHIA.
HenpepriBable 1 nepuoanueckue QyHkuuud. CBoiicTBa M rpaduku cHHYyca, KOCHHYCa, TaHT€HCa U
kotanrenca. OOpatHbie GyHKIMH W UX Tpaduku. OOpaTHBIE TPUTOHOMETPUYECKUE (DYHKIIMH.
[IpeoOpazoBanust rpaduka ¢yHknuu. [apmonmdeckue Konebanus. [lpuknagHesie  3amaymn.
[TokazarenbHbie, TorapudmMudeckie, TPUrOHOMETPUYECKUE YPaBHEHHS 1 HEPABEHCTBA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocnenoBareabHocTH. CriocoObl 3aJaHMsl M CBOMCTBA YMCIOBBIX IOCIEI0BATEILHOCTEH.
IlonsTe o mpenene nocienosarenpbHOCTH. CyllecTBOBaHME Ipeleida MOHOTOHHOM OTpaHMYEHHOU
nocnenoBareabHocTH.  CymmHpoBaHME — mociiefioBaTelbHOCTe.  beckoHeuHo — yObIBaromas
reOMETPHUYECKas IPOrpPeCcCus U €€ CyMMa.

IIpousBoanas. [lousrue o mpou3BoAHON (PYHKIIUH, €€ TEOMETPUICCKUN M (PU3HMUECKUI CMBICI.
VYpaBHeHue kacaresnbHOM K rpaduky ¢yHkuuu. IIpous3BojHBIE CyMMBI, Pa3HOCTH, IPOMU3BEICHUS,
yacTHble. [Ipou3BOJHBIE OCHOBHBIX 3J€MeHTapHbIX (yHKuMHA. IlpumMeHeHune mnpouU3BOAHONW K
UCCIIeIOBaHUIO (QDYHKIMH U ocTpoeHHIo rpadukoB. [Ipon3BoaHbie 00paTHON (PYHKIMU U KOMIO3ULIUU
GyHKIHH.

IIpumeps! HCroNIb30BaHMsI IPOU3BOIHOM [UIsl HAXOXKICHHS HAUTYYILIEro PEICHNs] B IIPUKIIaIHbIX
3aauax. Bropas mpousBonHas, ee reomeTpudeckuil U ¢uszmueckuil cmbici. HaxoxnaeHnue ckopoctu
IS Tipoliecca, 3aJJaHHOTO (POPMYJIOi U TpapuKOM.

IlepBooOpa3nas u uHTerpaja. IIpuMeHEHHE ONPENENIEHHOTO HHTErpaja Uil HaXO0XKICHUs
IUIOIIA M KpuBoJIMHEHHON Tpaneuun. ®opmyna Herorona—IJleiionumna. [Ipumepsl npumeHeHUs
UHTErpaja B (PU3KMKe U TEOMETPUH.

Ilpakmuueckue 3anamuas.

UYucnoBas  MOCIEAOBAaTEIbHOCTb,  CIIOCOOBI €€ 3aJaHus,  BBIUMCIEHUS  YICHOB
nocnenoBareabHoCTH. [lpenen mnocnemoBaTenbHOCTH. beckoHeyHO yObIBamomiasi reoMeTpuyeckas
IIpOrpeccusl.

[IpousBoHasA: MEXaHUYECKUI U T€OMETPUUECKUM CMBICI IIPOU3BOIHOM.
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VYpaBHeHue kacatenbHOU B oOmmem Buje. IlpaBuna u hopmynsl auddepeHmpoBanus, Tabaumna
MPOU3BOJHBIX 3JEeMEHTapHbIX (yHKuuid. MccnegoBanume (QyHKIMM € TOMOIIBIO MPOM3BOIHOM.
Haxosxnenne HanOoJIbIIEro, HAMMEHBIIETO 3HAYCHUS U SKCTPEMAIbHBIX 3HAUeHUH (PyHKIIHH.

Wuterpan u mnepooOpaznas. Teopema Hprotona—JleitOnumna. IlpumeHenne wuHTerpaiza K
BBIUMCIICHUIO (PU3MUECKUX BEIUYHMH U TUIOIIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHust M CHCTeMbl ypaBHeHMH. PannoHanbHble, MppAlMOHAIBHBIC, ITOKA3aTEIbHBIE W
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbBIE IPUEMBI UX pelIeHUs (pa3/I0KEeHUE HAa MHOXUTENHU, BBEICHUE HOBBIX HEM3BECTHBIX,
MOJICTAaHOBKA, TpauuecKuii METoI).

HepaBencrBa. PanmonanbHble, HppalMOHAIBHBIE, MOKA3aTEIbHbIE W TPUTOHOMETPHUUYECKHE
HepaBeHCcTBa. OCHOBHBIE TPUEMBI UX PELICHUS.

Hcnosb3oBanue CBOMCTB M IrpaguKoB (PYHKIUH NPH pPelIeHNH YPABHEHUN M HEPaBEHCTB.
Merona untepBasioB. M300pakeHrne Ha KOOPAMHATHON TIJIOCKOCTH MHOKECTBA PEIICHUM YpaBHEHUN U
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CHUCTEM.

IMpuxaagnbie 3a1aun

[IpuMeHeHne MaTeMaTHYeCKUX METOJOB JUISl PEIICHUS COAEPKATEIbHBIX 3a/1a4 U3 Pa3JIMYHBIX
oOnactell HayKH U MPaKTHKU.

WNHTtepnperanus pe3yaprara, yueT pealbHbIX OTpaHUYCHUI.

Ilpakmuueckue 3anamus.

Kopuu ypaBuenuii. PaBHocuibHOCTH ypaBHeHuid. IlpeoOpa3oBanue ypaBHeHuUU. OCHOBHbBIE
MpUEMBI pellieHus ypaBHeHHUH. Pemienue cucreM ypaBHeHH. Mcmosb30BaHMEe CBOWMCTB M TpadukoB
(GyHKIIUN IS pelIeHNs] ypaBHEHUH U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEN
J1eMeHThl KOMOMHATOPUKH
OcHoBHbIE TOHATHUS KOMOMHATOPUKHU. 3aaui Ha MOJCYET YMCIa pa3MelleHuH, MepecTaHOBOK,
couerannii. Pemenue 3amau Ha mnepebop BapmanToB. Dopmyna OmHOMa Hrerorona. CoiicTBa
OMHOMHHANBHBIX KOdGdunreHToB. TpeyronpHuk [1ackars.

JJIeMeHTbI TEOPHHU BEPOSITHOCTEH
CoObiTHEe, BEpOSTHOCTh COOBITHS, CJIOXKEHHE M YMHOXKeHue BepostHocTed. I[lonstue o
HE3aBHUCUMOCTHU CcOObITUH. JlMCKpeTHas ciiydaiiHas BEJMYHMHA, 3aKOH ee pachpeseneHus. Yuciosble
XapaKTEePUCTUKH TUCKPETHOM CiTydaiiHON BenuuuHbl. [IoHsTHE 0 3aKOHE OOJIBIINX YHCET.

9J1eMeHThI MATEeMATHYeCKOI CTATHCTHKH

[IpencraBnenne ngaHHBIX (TaOMUIBI, aUarpammbl, Tpaduku), TeHepajbHash COBOKYIHOCTD,
BBIOOPKa, cpeHee apudmeTndeckoe, Mmeanana. [loHaTue o 3a1adyax MaTeMaTHYECKON CTaTUCTHKH.

Pemienue npakTuyeckux 3ajad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Ilpakmuueckue 3anamus.

Hctopus pa3BuUTHS KOMOUHATOPHKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKM W UX POIb B
pa3nuuHbIX cdepax uelnoBeuecKOW ku3HenesTenbHOCTH. [IpaBumna komOuHaTOpHku. Pemenue
KOMOMHATOPHBIX 3a/1a4. Pa3Mmernenus, couetanuss U nepectaHoBkU. buHoM HploToOHa U TpeyronpHUK
[Tackans. [Ipuxknagaelie 3ama4un.

Knaccuueckoe omnpeneneHue BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpeMa O CyMMe
BeposiTHOCTeH. Brpruncnenue BepositHocTel. [lpuknagnesie 3amaun. IlpencraBieHue YHCIOBBIX
naHHbIX. [IpuknagHeie 3agaun.



IF'EOMETPUA
IIpsiMble U ITIOCKOCTH B IPOCTPAHCTBE

B3aumHOoe pacnosiokeHue JAByX MpsAMBIX B IpocTpaHcTBe. IlapamnensHocTs npsiMOM U
mwiockoctu. [lapamnenbHocTh  miockocTted.  IlepneHAMKYISIPHOCT NOPSIMOM M IJIOCKOCTH.
[IepnieHquKyIIsp U HaKJIOHHAs. YTOJI MEXAY NPAMOU U IFIOCKOCTBIO. [JIBYyrpaHHBIN yroi. Yroi Mex1y
mockocTAMU. [leprneHauKyIsIpHOCTh ABYX MJIOCKOCTEH.

'eomerpuueckue mpeoOpa3oBaHUsl MPOCTPAHCTBA: MapajUICIbHBIA IEPEHOC, CUMMETpUs
OTHOCHTEJIBHO IJIOCKOCTH.

[lapannensHoe mnpoekrupoBanue. Ilmomans oproroHanpHoMl mpoekuuu. M3o0paxeHue
[IPOCTPAHCTBEHHBIX (QUTYD.

MHoOrorpaHHMKH

Bepmmnbl, peOpa, rpaHu MHoOrorpaHHuka. Pa3BepTka. MHororpaHHble yribl. Bblnykiibie
MHOTOTpaHHUKH. Teopema Dinepa.

[Ipusma. Ilpsmas u HakaoHHas npusma. [IpaBunbHas npusMma. [lapannenenunen. KyoO.

[Inpamupa. ITpaBunbsHas nupamuaa. Y ceuenHas nupamuga. Terpasap.

CumMMetpuu B KyOe, B apajijiesienumesie, B Ipu3Me U upamuie.

Ceuenust ky0a, MIpU3MbI U TUPAMUJIBI.

[IpencraBienure o mMpaBUIIBHBIX MHOTOTpaHHUKaX (TeTpasipe, KyOe, OKTaszape, J0JeKarape U
HUKOCAdIPe).

Tes1a ¥ MOBEPXHOCTH BpalleHUs

Humuaap w  koHyc. YcedeHHBIM KOHyc. (OCHOBaHHME, BBICOTa, OOKOBas TOBEPXHOCTH,
oOpa3yromas, pazBepTka. OceBble CeUeHUs U CEUSHMs], apajljiesibHble OCHOBAHUIO.

[Tap u cdepa, nx ceuenus. KacarenpHas miockocTh K cepe.

HN3MepeHusi B reomeTpuu

O06bem u ero usMmepenue. arerpanbHas Gopmyina oobema.

@opmynsl 00beMa KyOa, MPSMOYTOJBHOTO MHapajuieenurnena, Tpu3Mbl, HUIMHApPa. DOpMyIibl
o0bema mupamuabsl U KoHyca. DOpMynbl IJIOMIAAM MOBEPXHOCTEH HWIMHIpA U KOHyca. DopMyInbl
o0beMa mapa o rmiomaau chepsl.

[Tono6ue Ten. OTHOMIEHUS IJIOMIAIEH TOBEPXHOCTEH M 00BEMOB TOI0OHBIX TEII.

KoopaunaTtbl 4 BEKTOPbI

[IpsimoyrosnbpHas (mekapToBa) cHCTeMa KOOpAMHAT B mpocTpaHcTBe. DopMmyna pacCTOSHUS
MEXIY IBYMSI TOUKaMH. YpaBHEHUs c(hepbl, INIOCKOCTH U MPSIMOH.

BekTopsl. Moaynbs Bekropa. PaBeHcTBO BekTOpOB. ClloKEHUE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha uyuciio. Pa3noxkeHue BEKTOpa MO HAMpaBICHUSAM. YTOJ MEXAy ABYMs Bekrtopamu. IIpoexuus
BEKTOpa Ha ock. KoopauHatel Bektopa. CKajlsipHOE NPOU3BEACHUE BEKTOPOB.

Hcnonb30Banre KOOPAMHAT U BEKTOPOB MIPU PEIICHUU MAaTEeMAaTUYECKUX U MIPUKJIAJIHBIX 33/ad.

Ilpakmuueckue 3anamusn

[Ipu3Haku B3aMMHOIO pAaCHOJOXKEHUA TMPAMBIX. YTOd MeXAy MNOpsAMbIMUA. B3aumHoe
pacnosio’keHue NpsMbIX W MIockocTed. [leprneHauKynsap ¥ HakJIOHHas K IUJIOCKOCTH. YTOJ MEXAY
MPSIMOM U MIIOCKOCThIO. TeopeMbl 0 B3aMMHOM PacIoJIOKEHUH PSAMOM U MIockocTH. TeopeMa o Tpex
MepHeHINKYIIIpax.

[Ipu3Hakuy u cBOMCTBA MapaIeabHbIX U MEPIEHANKYISIPHBIX INIOCKOCTEN.

PaccrosHne OT TOYKM A0 IJIOCKOCTH, OT HPSIMOM [0 IUIOCKOCTH, PAacCTOSIHUE MEXKIY
IJIOCKOCTSIMU, MEXIY CKPEIIUBAIOIIUMHUCS TMPSIMBIMH, MEXIy MPOU3BOJBHBIMU (UTypaMu B
MIPOCTPAHCTBE.

[TapannensHO€ NpPOEKTHUPOBAHHWE M €ro cBoWcTBA. TeopeMa O IUIOMAAM OPTOrOHAIBHOU
MPOEKIIMHM MHOTOYTOJIbHUKA. B3anMHOE pacnoioskeHue IpOCTPaHCTBEHHBIX (QUTYD.
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Paznuunbie BUaBI MHOTOTPaHHUKOB. VX n3o0paxenus. CeueHus, pa3BepTKU MHOTOTPAHHUKOB.
[Inomans mnoBepxHOCTH. Buapl cummerpuil B mnpocTtpaHcTBe. CuMMeTpusi Tel BpallleHUus u
MHOTOT'PaHHUKOB. Bbruncienue miomasei 1 00beMoB.

Bexropsl. JlelicTBus ¢ BeKTOpaMu. JlekapToBa cucTeMa KOOPIMHAT B IIPOCTPAHCTBE.

YpaBHEHHE OKpPYXHOCTH, c(hepbl, IUIOCKOCTH. PaccrosiHMe Mexay Todkamu. JledicTBus ¢
BEKTOpaMH, 33JJaHHbIMU KoopAuHaTamu. CKalsipHOE MPOU3BEIECHNE BEKTOPOB. BekTopHOE ypaBHEHUE
IIPSIMOM M IUIOCKOCTH. VCIIob30BaHUE BEKTOPOB IIPU 10KA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

Jlnsi BHEayIUTOPHBIX 3aHATUM CTYACHTAM HAapsAdy C pElIEeHWEM 331ad M BbIIOJHEHUS
MIPaKTUYECKUX 3aJaHUIl MOKHO NPEUIOKHUTHh TEMbI HCCIIEIOBATEIbCKUX U pedepaTuBHBIX padoT, B
KOTOPBIX BMECTO CEpUI OTAEIBHBIX MEJIKUX 33Ja4 U YIIPA)KHEHUHN IIPEAIaratoTcs CIOKETHBIE 3aJaHus,
TpeOyIOIIHE JTUTEIbHON pabOThl B paMKaxX OJJHOM MaTEMaTUYECKON CUTyallMH. ITU TEMbI MOTYT OBITh
KaK UHAMBUAYAJIbHBIMU 3a/laHUSIMH, TaK M TPYNIOBBIMH JJI COBMECTHOIO  BBITIOJIHEHUS
HCCIEA0BAHUS.

IIpuMepHbIe TeMbl pedepaToB (10KJIAA0B), HCCIEI0BATEIbCKHX IIPOEKTOB
* HempepwiBHBIE Ip00OH.
* [IpumeHeHne CIOKHBIX IPOLEHTOB B SKOHOMUUYECKUX pacyeTax.
* [TapamienbHOE TPOEKTUPOBAHUE.
» CpenHuie 3Ha4€HUs U UX IPUMEHEHUE B CTATUCTHUKE.
* BextopHOe 3aaHue NpSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
* Cli0)KeHle rapMOHNYECKHUX KOJIEOaHUI.
* I'papuueckoe perienre ypaBHeHUN U HEPABEHCTB.
* [IpaBusbHBIE M MOTYNIPAaBUIbHBIE MHOTOTPAHHUKH.
» Konnueckue cedyeHus U MX IPUMEHEHUE B TEXHUKE.
* [lonstre nuddepeHmuana u ero MPUIOKECHHS.
* CxeMbl MOBTOPHBIX UCTIbITaHU bepHysu.
* lccnenoBanre ypaBHEHUI U HEPABEHCTB € MTAPAMETPOM.
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XAPAKTEPUCTHUKA OCHOBHBIX BUOB YYEFHOUN JEATEJIBHOCTHA CTYJAEHTOB

Coaepixkanue XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYJAEHTOB (Ha
o0y4eHus YPOBHe y4eOHBbIX JAeliCTBHIi)
BBenenue O3HakOMJIEHHE C POJIbI0O MATEMaTUKU B HayKe, TEXHUKE, SKOHOMMUKE,

I/IH(i)OpMaIII/IOHHI)IX TCXHOJIOTUAX H HpaKTHqGCKOﬁ JACATCIIBHOCTH.
O3HakoMIIeHHE C LEISIMH M 33/]a4aM{ W3YYEHHS MATeMaTHUKU MpU
ocoennu npodeccuii CI10 u cnemmansaocter CI1O

AJITEBPA

Pa3Burtue noHsATHS O
yucJjie

Brmonnenne apudmMerndeckux ACHCTBUI HaJ YHCIAMHU, COUYETas
YCTHBIE W THCbMEHHblE mpueMbl. HaxoxaeHue npuOIMKEHHBIX
3HAUEHUH BEJIMYUH U MOTPEIIHOCTEW BBIYMCIIEHUH (aOCONIOTHON U
OTHOCHTENILHOM); CpaBHEHUE YHMCIIOBBIX BhIpaxeHui. Haxoxaenue
omuOOK B MpeoOpa3oBaHUSIX U BBIYUCICHUSX (OTHOCUTCS KO BCEM
MYHKTaM NpOrpammbl)

KopHu, crenenu,
Jorapu¢pmsl

O3HakoMJIeHHE C TIOHATHEM KOPHS n-d CTENeHH, CBOWCTBAMHU
pagvkagoB M TpaBWIaMHU CpaBHEHUs KopHed. DopmynupoBaHue
OIpeNeNeHUs] KOPHS U CBOMCTB KOpHEW. Brluncienne u cpaBHEHHE
KOpHEH, BBITIOJTHEHUE TIPUKUIKA 3HaYeHUs1 KopHs. [IpeobpazoBanue
YUCJIOBBIX M OYKBEHHBIX BBIPAKEHUU, COJAEPKAIMX PaTAKAIIbI.
Brimonnenue pacuetoB mo ¢dopmyrnaMm, COAEpKAIlUM pPaIdKalbl,
OCYIIECTBJISII HEOOXOJIMMBIE TMOJCTAaHOBKM M TpeoOpa3oBaHMsL.
Ompenenenre PaBHOCHUIBHOCTH BBIPAKECHHH C  paJydKallaMH.
Pemienne  wuppanuoHanbHBIX  ypaBHEHHUM. (O3HaKOMIIEHHE C
MOHSATHUEM CTEIIEHU C JCHCTBUTEIBHBIM NOKa3zareneM. Haxoxaenue
3HA4YECHUI CTEIECHH, UCIIONb3YS npu HE00X0IMMOCTH
WHCTPYMEHTAJIbHBIE CPEJCTBA. 3alIMChIBAHNE KOPHS N-U CTENEHH B
BHJEC CTENEHM C JpOOHBIM  TMOKa3arejaeM W HaoO0OpOT.
®opmMyIUpOBaHUE CBOMCTB CTENEHE. BplunciieHne creneHen c
palMOHAIBHBIM TIOKA3aTeNIeM, BBIIOJHEHUE NPUKUIKA 3HAYCHUS
CTemneHH, cpaBHeHUe creneHed. [IpeoOpasoBaHue YHCIOBBIX U
OYKBEHHBIX  BBIDQKCHUU, COJEp)KAlIUX CTEHNEeHH, MPUMEHSSI
cBoiicTBa. Pelenne nokaszaTenbHbIX ypaBHEHUH. O3HAKOMIICHHE C
IPUMEHEHUEM KOPHEM W CTENEeHEW NpU BBIUUCICHUU CPEIHHUX,
JICJICHUN OTpE3Ka B «30JI0TOM CE€UEHUW». PelleHne npukiIagHbIX
3a/1a4 Ha CJIOXHbIE MPOLEHTHI

IIpeoOpa3oBanue
ajaredopanveckux
BbIpasKeHU i

Brinonnenue mpeoOpa3oBaHuii BEIpaKeHUH, MpuMeHeHue (hopMmyi,
CBSI3aHHBIX CO CBOWCTBaMU cTerneHelt u norapudmon. OnpeneneHue
007acTH JOMYCTUMBIX 3HAUEHUN JOrapu(MHUUECKOTO BBIPAKEHUS.
Pemenue norapupmudeckux ypaBHEHHIH

OCHOBbBI TPUTOHOMETPUH

OcHOBHBbIC MOHATHSA

W3ydyeHne paguaHHOTO METOAA M3MEPEHMs YIJIOB BpAIICHHS U HX
CBSI3U C TpaaycHOil Mepoi. M3o00pakeHue yriioB BpallleHUs Ha
OKPY’KHOCTH, COOTHECEHUE BEJIMYNHBI yIJIa C €r0 PACIOJIOKEHHEM.
dopMynTupoBaHUE ONpPENECNCHUH TPUTOHOMETPUUYECKHX (YHKIUN
JUIA  yIJI0B  IIOBOPOTa W OCTPBIX YIVIOB  HPSIMOYTOJIBHOTO
TPEYroJibHUKA U 00BSICHEHHE UX B3aUMOCBS3U

OcHOBHBIE
TPUTOHOMETPUYECKHE
TOKIECTBA

HpI/IMCHCHI/Ie OCHOBHBIX TPHIOHOMCTPHUYCCKUX TOXKIACCTB JIA
BBIUHCJICHUS 3HAYCHUMN TPUTOHOMCTPHYICCKUX (I)YHKI_II/Iﬁ 10 OJHOM
13 HUX
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IIpeoOpa3oBanus W3yuenne OCHOBHBIX  (OpPMYT  TPUTOHOMETpUU:  (OPMYIIBI
npocTefmux CIIOXKEHMS, yIABOEHHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUYECKUX TPUTOHOMETPUYECKHX (PYHKUIUH B IPOU3BEICHNE U TIPOU3BEICHHS B
BbIPasKeHU CYMMY M  IIPUMEHEHHUE  MpPU  BBIUUCICHUU  3HAYCHUS
TPUTOHOMETPUUECKOTO  BBIPAKEHUS W YIPOILIEHUS  €rO.
O3HaKoOMJIEHHE CO CBOMCTBAMH CHUMMETPUU TOYEK HA €JUHHYHOMN
OKPY>XKHOCTH ¥ MIPHUMEHEHHE UX JJIsl BEIBOAA (YOPMYJI IPUBEICHUS
IIpocreiimmue Pemenne mo ¢QopmynaM ©  TPUTOHOMETPUYECKOMY  KPYI'y
TPUTOHOMETpPHYECKHE IPOCTEUIINX TPUIOHOMETPUYECKUX ypaBHeHUH. [IpuMeHnenue
YPABHeHHS U 0o0LIMX METOJOB pEIICHUs YpaBHEHUH (IIpUBEIEHUE K JINHEHHOMY,
HepaBeHCTBa KBaJ[paTHOMY, METOJ| pAa3JIo)KEHUs]I Ha MHOXUTENU, 3aMEHbI

MIEPEMEHHOM) TMpHU pElIEeHUU TPUTOHOMETPUUECKUX YpaBHEHUU.
YMeHne  oTMedarb ~ Ha  Kpyre  pelmeHus  IPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAaHI'€HC YHCJIA

O3HakoMJIEeHHE C TIOHATHEM OOpATHBIX TPUTOHOMETPUUYECKUX
(GyHKIMH.

N3ydenue omnpenesieHU apKCUHYCa, apKKOCHMHYCa, AapKTaHreHca
yicna, (QOpMylIHpOBaHUE UX, H300pakeHWEe Ha EIUHUYHON
OKPYXHOCTH, TPUMEHEHHUE TIPU PEIICHUN YpaBHEHUM

Y

HKIIMH, UX CBOMCTBA U TPA®UKH

®yukuun. [lonsarue o
HeNpepbIBHOCTH

GyHkuun

O3HakOMJIeHHWE ¢  [OHATHEM  TIEPEeMEHHOHW,  TIpHMepamMu
3aBUCHUMOCTEHN MCXKIYy NCPEMCHHBIMMU. O3HakOMJIEHUE C IIOHSITHEM
rpaduka, oOmpeneNeHWe NPUHAICKHOCTH TOYKA  T'paPuKy
¢dbyakuun. OnpeneneHue 1o (Gopmysie MPOCTEHIIEH 3aBUCUMOCTH,
BUaa ee rpaduka. Beipakenue mo ¢opmyne OJHOW TEPEeMEHHOM
gepe3 apyrue. O3HaKOMJICHHE C ONpEACICHUEM  (QYHKIIHH,
dbopmynupoBanue ero. Haxokaenwe oOmacTu omnpeAeieHus u
00sacTy 3HaUCHUN PyHKIIUH

CgoiicTBa pyHKUMH.
I'padpuyeckasn
HHTepHnpeTanus.
IIpumepsbl
(GyHKIIHOHAIBHBIX
3aBHMCUMOCTEH B
peajbHBIX Mpoleccax u
SIBJICHUSIX

O3HakoMJieHHE C MpUMepaMu (QYHKIMOHAIBHBIX 3aBUCUMOCTEH B
pEeAbHBIX MpolleccaX U3 CMEXKHBIX NUCHUIUIMH. O3HAKOMJICHHE C
JTOKa3aTEeNbHBIMU PACCYXKACHUSIMU HEKOTOPBIX CBOIMCTB JIMHEHHON 1
KBaIpaTUYHON (YHKIUHA, TPOBEACHHE HCCICIOBAHUS JTMHEHHOM,
KYCOYHO-JTUHEHHOH, TPOOHO-IMHEHHONW W KBaJAPAaTUIHOW (PYHKIIHA,
nocrpoenue ux rpadukoB. I[loctpoeHue u uTeHue TrpaQuKoB
¢dbynkuwmii. Uccnenoanne Gpynknuu. CoctaBieHue BUIOB QYHKIIHUNA
N0 JaHHOMY YCIOBHIO, peEIIeHHe 3aJady Ha JKCTPEMYM.
Brinonnenue npeobpazoBanuii rpaduka GyHKIHH

OopartHble yHKUMHT

N3yuenue noHsTHs 00paTHON (DYHKIIMHU, ONPENCICHUE BUAA H TI0-
cTpoeHue rpaduka oOpaTHONM (PYHKIMU, HAXOXKIEHHE ee 001acTu
orpeJieNieHus: U oonacTu 3HaYeHui. [IpuMeHeHre CBOMCTB QyHKIUH
NPY UCCIICOBAaHUHM YPAaBHCHHH M PEUICHHU 33Ja4 Ha JKCTPEMYM.
O3HaKOMJIEHHE C IOHSITHEM CI0XHOU (DYHKIIHH

CreneHHble,
NOKa3aTeJbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHe
¢pynknnu. O0paTHble
TPUTOHOMETPHYEeCKHe
GyHkuun

Bbruncnenune 3HaueHMH (YHKUMH 10 3HAYEHUIO ApTyMEHTAa.
OmnpeneneHue MojoXKeHUs TOUYKU Ha rpaduke Mo ee KOOpAWHATaM U
HaoOopoT. Mcmonb3oBaHue CBOMCTB (YHKIMHM A7 CpaBHEHUs
3HaueHUi cremeHed u Jjorapudmos. [loctpoenue rpaduxoB
CTENIEHHBIX M Jorapupmuueckux  QyHkuui.  Pemenue
MOKa3aTeNbHBIX U JOTapU(PMHUUYECKHX YPaBHEHUH M HEPABEHCTB IO
U3BECTHBIM  ajgroputMaMm.  O3HakOMJIEHME C  TIOHATHUEM

HEeNpepbIBHOW  mepuoauueckod  (yHkuuu, QopMmyaupoBaHue
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CBOMCTB CHHyca M KOCHHYCa, TOCTPOCHHE HX Tpa]uKOB.
O3HakoMJIeHHE C TIOHATHEM TapMOHMYECKUX KOJeOaHUH H
MIpUMEpPaMU FapMOHUYECKUX KOJICOAHUN /ISl ONMCaHUs MPOLIECCOB
B (usuke u aApyrux obnactsax 3HaHus. O3HAKOMIICHHE C TIOHATHEM
Pa3pbIBHOW MEPUOTUYECKON (YHKIUH, (POPMYIUPOBAHHE CBOMCTB
TaHTeHCa M KOTaHTEHCa, MOCTpoeHue ux rpadukos. [Ipumenenne
CBOMCTB (DYHKIIMI ISl CPAaBHEHUSI 3HAYEHUI TPUTOHOMETPHUYECKIX
(GyHKIUH, penIeHus: TPUTOHOMETpUIecKuX ypaBHeHHi. [locTpoenne
rpaduKoB  OOpaTHBIX  TPUTOHOMETPUYECKHX  (QYHKIUH |
ompenenieHue 1Mo  rpagEkaM  HMX  CBOHCTB.  BrlmosiHeHue
npeoOpa3oBaHus rpaguKoB

HAY

AJIA MATEMATHYECKOI'O AHAJIN3A

IHocaenoBaTeILHOCTH

O3HakoMJIeHHME C TMOHSITHEM YHCIOBOM IOCIEA0BAaTEIbHOCTH,
crocobaMu ee 3a/1aHusl, BBIYUCICHUAMHU €€ WieHOB. O3HaKOMIIEHHE
C TOHATHEM IIpefena TNOocaenoBaTeIbHOCTH. (O3HaKOMIIEHHE C
BBIUMCIICHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO psifia Ha MPHMEpe
BBIYUCIICHUSI CYMMBI OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKOM
nporpeccun. Pemnenue 3agau Ha npuMeHeHHE (GOPMYIbI CYMMBbI
0EeCKOHEYHO yObIBaIOIIe reOMeTpUYECKON IPOrpeccuu

IIpousBoanas u ee
NnpUMeHEeHHe

O3HakoMeHHWE C TOHATHEM  MNPOM3BOJNHON. M3ydeHue wu
(dhopMynupoBaHHe €€ MEXaHMYECKOI0 U FeOMETPHUYECKOTO CMBICTA,
W3y4YeHUE aJIrOpPUTMa BBIYHMCICHUS TMPOU3BOJHOM Ha TMpU- Mepe
BBIYMCJICHUSI MTHOBEHHOW CKOPOCTH W YIJIOBOTO Kod(ddwuimenTa
kacarenbHO. CoCTaBJiCHHE YpaBHEHHUS KacaTeIbHOW B 0O0IIeM
BUae. YcBoeHue mpaBuil  AuddepeHIUpOoBaHUA,  TAOJIUIIBI
MPOU3BOJHBIX  3JEMEHTApHBIX  (GYHKIHMM, MpUMEHEHUe s
muddepentiupoBanusi  QYHKIMH,  COCTABJICHHUS  YpaBHEHUS
KacatenbHOU. l3yueHue TeopeM O CBS3M CBOMCTB (YHKIIUHU |
MPOU3BOIHOM, dopMmynmupoBka ux. IIpoBeneHne ¢ TOMOIIBIO
IPOU3BOJIHON HCchenoBaHUS (GYHKLIUU, 3a- JaAHHOW (QOPMYIOH.
VYcTaHoBiieHHE CBSI3U CBOMCTB (DYHKIIMM W TMPOU3BOJHOM MO HX
rpaduxam. IlpuMeHeHue NPOU3BOAHOM Ui pelIeHUs 3a7ad Ha
HaxXOJIeHWe HauOOJbIIEro, HAUMEHBIIETO0 3HAYEHUS U Ha
HaXO0JIEHHUE IKCTpEMyMa

IlepBooOpa3nasi u
HHTerpaJ

O3HakoMJIEHME C TIOHSATHEM HMHTErpajla H  TEPBOOOpPA3HOM.
W3ydyenne mpaBmiia BBIUMCICHUS MEPBOOOpPA3HON U TEOpeMbl
Hprorona— JleriOnuna. Pemenue 3a1a4 Ha CBSI3b MEPBOOOPA3HON U
€¢ TPOM3BOJAHOM, BBIYUCIICHHE IIE€PBOOOpAa3HOM I JaHHOU
¢byuknuu. Permmenwe 3agad Ha TpUMEHEHUE UWHTErpaia Juist
BBIYMCIICHHUS (PU3MYECKUX BEIMYMH U TUIOMIAICH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
ypasHenuii HepaBencrsa
U CHCTEMbl HEPABEHCTB C
ABYMS IlepeMEeHHbIMU

O3HakoMJIeHME C  MPOCTEHIIMMM  CBEACHHAMH O  KOPHSAX
anreOpandeckux ypaBHEHUH, MOHATUAMU UCCIIEIOBaHUs ypaBHEHUN
U CHUCTeM YypaBHEHHMH. M3ydeHne Teopunm pPaBHOCUIBHOCTU
yYpaBHEHUN M ee¢ npuMeHeHus. [loBTopeHHe 3anucu peleHus
CTaHJAPTHBIX YpPAaBHEHUH, MPHUEMOB NpeoOpa3oBaHUs ypaBHEHUH
JUIA  CBEIEHMS K  CTaHJAapTHOMY  YypaBHeHuIo. PemieHue
panMoHaIbHBIX, UppaMOHATIBHBIX, MOKAa3aTeJIbHBIX u
TPUTOHOMETPUUECKUX YpaBHEHMH U cucrteM. Mcnoap3oBaHue

CBOMCTB M rpadukoB GYHKIMH JUIs pelieHus ypaBHEHMH.
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IloBTOpEHHE OCHOBHBIX IIPUEMOB pELICHUsS CHCTEM. Pemienue
YPAaBHEHUN C TIPUMEHEHMEM BCEX IPUEMOB (pa3jOXKEHUs Ha
MHO>KMTEIIM, BBEJIEHUS HOBBIX HEU3BECTHBIX, I10JCTAaHOBKHU,
rpadpuueckoro Merona). Pemenme cucteM  ypaBHEHUH ¢
MPUMEHCHHEM PA3JIMYHBIX CHOCc000B. O3HaKOMIICHHE C OOIUMU
BOIIPOCAMH pELIEHUs] HEPAaBEHCTB U HCIIOJIb30BAHUE CBOICTB M
rpadpukoB (QYHKIMHA TIpA pPEUICHHHM HEPaBEHCTB. Pemienue
HEPAaBEHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHUEM PA3IUYHBIX
cioco0oB. IlpumeHeHne mMaTeMaTHUECKHUX METOJOB Ui PEIICHHS
COJIEp)KaTeNbHBIX 3a/Jad W3 pa3jIMuHbIX o0sacTel Hayku H
NpaKkTUKU. VIHTepnpeTupoBaHue pe3ylbTaToOB C YYETOM peallbHbIX
OTpAaHUYEHUN

3JEMEHTHI KOMBUMHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHBIE IOHATHS
KOMOUHATOPUKH

N3yuenue mpaBmia KOMOMHATOPUKU W TIPUMEHEHHUE MPHU PEIICHUU
KOMOMHATOPHBIX 3a7a4. Pemienre KoOMOMHATOPHBIX 3a7a4 METOJI0OM
repedopa u 1o MpaBmily yMHOKEHUA. O3HaKOMIICHUE C TIOHSITUSIMU
KOMOMHATOPUKH: Pa3MEIICHUSIMU, COUYETAHUSMHU, TEPEeCTaHOBKaAMU
u dopmynamu i ux BeruuciaeHus. OOBSICHEHHE W TPUMEHEHUE
dbopmMyn JuIsi  BBIYMCIICHHS  Pa3MEIICHUN, TMEPECTAaHOBOK W
CoUeTaHWi mpu pemeHun 3amad. O3HaKOMJIEHHE C OMHOMOM
Herorona u TpeyronpHukoM Ilackans. PemieHne npakTUYECKUX
3a/1a4 C UCMOJIb30BAHUEM TTOHATHUM U TTPABUIT KOMOMHATOPUKH

DJIeMeHThI TeOPUH
BEPOATHOCTEM

N3ydyeHne Kinaccu4yeckoro OIpeneieHus BEpOSITHOCTH, CBOWCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BeposiTHOCTEH. PaccmoTpenue
NPUMEPOB BBIYMCICHHUS BEpOATHOCTEH. Pemenue 3amad  Ha
BBIYHCIICHUE BEPOSITHOCTEH COOBITUI

IIpencraBiienne JaHHBIX
(TabdJauubl, TMArPaMMBblI,

rpaguxku)

O3HakOMJIeHHE C TMPEACTAaBICHUEM YHCIOBBIX JaHHBIX U HX
XapakTepucTUKamMu. PelleHue mpakTUyecKuX 3anad Ha o0paboTKy
YHCJIOBBIX JaHHBIX, BBIYUCICHUE UX XapaKTEPUCTHK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

QopmMynHpoBKa U MPUBEICHUE  JOKA3aTEeIbCTB  IPU3HAKOB
B3aMMHOI'0 PACMOJIOKEHHs MPSAMBIX U IJIOcKocTel. Pacrno3naBanue
Ha 4YepTekaX W MOJENSX pa3IMYHBIX CJIy4yaeB B3aUMHOTO
PaCMoOJIOKEHUSI MPAMBIX U IUIOCKOCTEH, apryMEHTUPOBAHUE CBOMX
cyxjaeHui. GopMyIUpoBaHUE ONIPEACICHUMN, TPU3HAKOB U CBOMCTB
napajuieIbHBIX U MEPIEeHIUKYISPHBIX MIOCKOCTEH, ABYIPAHHBIX U
JUHEHHBIX yIJIOB. BBIMONHEHWE TOCTPOEHUS VYIJIOB MEXKIY
OpSIMBIMU, TPSIMOM U IJIOCKOCTBIO, MEXAY IUJIOCKOCTSMHU IIO
OTMHMCAHHUIO W paclo3HaBaHWE HX Ha MoJensx. l[IpumeHeHue
PU3HAKOB U CBOMCTB PACHOJIOKEHHS MPSAMBIX U IUIOCKOCTEH MpH
pemenuu 3agad. M3o0pakeHne Ha PUCYHKaX U KOHCTPYHpPOBaHHUE
Ha MOJENSAX TMEpPHEeHIUKYISIPOB M HAKIOHHBIX K IUJIOCKOCTH,
NpSAMBIX, NapaJUIeNbHBIX IJIOCKOCTEH, YIJIOB MEXIy MNpsSMON M
IUIOCKOCTBI0O M OOOCHOBaHME TOCTpOeHHUs. Permienue 3amad Ha
BBIYMCIICHHE T€OMETPUUECKNX BeNWYUH. ONUCBIBAHUE PACCTOSHUSA
OT TOYKM JI0 IUIOCKOCTH, OT NPSIMOM A0 TMJOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKJy CKPELIMBAIOIMIMMUCA NPSIMBIMHU, MEXKIY
MPOU3BOJILHBIMU (pUrypamu B mpocTpaHcTBe. DopMynupoBaHue U
JOKa3bIBAHUE OCHOBHBIX TEOPEM O pPacCTOSHUSAX (TeopeM
CyIIIECTBOBaHMSI, CBOICcTBa). M300pakeHne Ha yepTexax U MOJCIIX
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paccTosiHMsI U OOOCHOBaHHE CBOUX CyxkIeHui. OmpeneneHue u
BBIUMCIIEHUE PACCTOSIHUH B MpocTpaHcTBe. [Ipumenenue Gopmyn u
TEOpEM IUIAaHMMETPUM Juld pemieHus 3agad. O3HakoMIIeHHE C
MOHATHEM MapaAJUICIIBHOIO IIPOEKTHUPOBAHMS M €r0 CBOMCTBAMMU.
DOopMyIMPOBAHKUE TEOPEMBI O IUIOLIATH OPTOTOHAIBHOW IPOECKLIUU
MHOroyrojgpHuka. IlpumeHenue Teopuum Juii  0OOCHOBAHMS
INOCTPOCHUN U BBIUYMCICHUNA. APryMEHTUPOBAHUE CBOUX CYKICHUI
0 B3aMMHOM PAaCIOJIOKEHUH TPOCTPAHCTBEHHBIX (DUTYP

MHOrorpaHHHUKHU

OnucaHue ¥ XapaKTepUCTHKA PA3JIMYHBIX BUIOB MHOTOI'PAaHHUKOB,
NEPEYUCIIEHNEe HUX DJJIEMEHTOB U  CBOMCTB. M300pakeHue
MHOTOTPAaHHHKOB M BBITIOJHEHUE MOCTPOCHHS HA M300paKECHUSIX U
MOJIENISIX MHOTOIPAHHUKOB. BbluncieHre JTUHEHHBIX AJIEMEHTOB U
YIJI0B B IPOCTPAHCTBEHHBIX KOH(UrypalusiXx, apryMeHTHPOBaHUE
CBOUX CYXJeHUH. XapaKTepucThka W H300paKEHHE CEUCHHS,
pa3BepTKu MHOTOT'PaHHUKOB, BBIYHCIICHHE iomanen
noBepxHocTed. [locTpoeHne npocreiiux ceueHuil Kyoa, Mpu3Msl,
nupamuabl. [lpumeHnenne ¢akToB M CBEACHUH U3 IUIAHUMETPHUU.
O3HakoMJieHME € BUJAaMH CHMMETpPUM B  TPOCTPAHCTBE,
dbopmynupoBaHUE OMNPEACICHHWA U CBOWCTB. XapaKTEePUCTHKA
CUMMETPUU TeJ BpallleHuss WU MHOTOrpaHHUKOB. IlpumeHnenue
CBOMCTB CHMMETpUM TIpU pelleHuu 3anad. Vcmonbp3oBaHue
MPUOOPETEHHBIX 3HAHUM JUISI KCCIIEOBAaHUS M MOJEIUPOBAHUS
HECJIOKHBIX 3a7ad. M300pa’keHrne OCHOBHBIX MHOTOTPAHHHUKOB W
BBITIOJTHEHUE PUCYHKOB I10 YCIOBUSAM 3a4a4

Tena u moBepxHoCcTH
BpallleHHsA

O3HakoMJieHHE € BUJAMH Tel BpauleHus, (HopMylupoBaHHE HX
ONpeNeeHud U CBOUCTB. DOpPMYyIHpPOBAHUE TEOPEM O CEUECHUH
mapa IUIOCKOCThIO UM IJIOCKOCTH, KacaTellbHOM K  cdepe.
XapakTepucTuka M H300pa)KeHUE TeNl BpallleHus, UX pa3BEepPTKH,
ceyeHus. PemeHue 3amady Ha MOCTPOCHHUE CEUEHUU, BBIYMCICHHUE
JUIMH, PAacCTOSIHUM, yIIiioB, Tuiomaneil. [IpoBenenue nokasareabHbIX
paccyxJeHuil Tmpu pemieHud 3anad.  [IpumeHeHue CBOWMCTB
CUMMETPUHU NIPHU PEIICHUU 3a/lad Ha Teja BpalleHHs, KOMOUHAIUIO
Ten. M3o0paskeHne OCHOBHBIX KPYIJIBIX TN U BBIOJIHEHUE PUCYHKA
10 YCIIOBUIO 33]1a4H

HN3MepeHust B reoMeTpuu

O3HakoMJIeHHE C MOHATHAMH IUIOMIaAd U Oo0beMa, aKCHOMaMH M
cBoiicTBamu. Perienue 3ajau Ha BBIYMCICHUE IIIOMIAACH TUIOCKUX
¢buryp ¢ mpuUMEHEHHEM COOTBETCTBYHOIIUX (opMyn U (HaKTOB U3
wiaHuMeTpuu. UM3ydeHue TeopeM O BBIUHCICHUH OOBEMOB
IPOCTPAHCTBEHHBIX Tell, pelIeHHe 3aJa4 Ha MpUMeHeHue Gopmyi
BbIUMCIeHUST 0O0BbeMoOB. M3ydenuwe ¢GopMmyn s BBIYUCICHUS
IO/ TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpallleHUs.
O3HakoMJIEHME C METOJOM BBIYMCIICHUS IUIOMIAAN IMOBEPXHOCTH
cheprl. Permenne 3agay Ha BBIYHMCICHHUE TUIONIAACH MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX Tl

Koopaunatel 1 BeKTOpPBI

O3HakoMJICGHHE C TOHSATHEM BCKTOpA. I/I3yquI/Ie I[eKapTOBOﬁ
CUCTCMbI KOOPAHWHAT B MPOCTPAHCTBC, MOCTPOCHHUEC IO 3aJaHHBIM
KOoOpAWuHaTaM TOYCK U HJ'IOCKOCT@IZ, HaXO0XACHHUC KOOPAUHAT TOUCK.
HaxoxnaeHue ypaBHCHI/II\/'I OKPY’KHOCTH, C(l)epBI, IIIIOCKOCTH.
Brruncienue paCCTOHHI/Iﬁ MCXKY TOUYKaAMH.

I/I3yquI/Ie CBOMCTB BCKTOPHBIX BCJIIMYWH, IPaBHUII PA3JIOKCHUSA
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BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABWJI HAXOXKICHUS
KOOpAMHAT BEKTOpa B IMPOCTPAHCTBE, IpaBUI JCHUCTBUH C
BEKTOPAMM, 3aJAHHBIMU KOOPAVMHATAMU.

[IpuMeHeHne TeOpuM IpU pELICHMM 3a1ad Ha JCUCTBUA C
BeKTOpamMu. M3ydeHue CKaIsIpHOTO IPOU3BEIEHUS BEKTOPOB,
BEKTOPHOT'O YPaBHEHUS NPSMOM U INIOCKOCTH. [Ipumenenue teopun
IPU PEIIECHUH 33aJa4 Ha JCHUCTBHUS C BEKTOPaMH, KOOPAMHATHBINA
METOJ], IPUMEHEHUE BEKTOPOB Ul BBIYMCIICHHS BEIUYUH YIJIOB U
pacCTOSIHUM.

O3HakomileHHE C JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMUMHOM  pacCIOJIO)KEHUM  IpSAMBIX M IUIOCKOCTEM  C
HCIIOJIb30BAHUEM BEKTOPOB.
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YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
IMPOT'PAMMBI YYEFHOU TUCIHUTILIMHBI I11.01 MATEMATHKA

OcBoenne mporpammbl  yuebHod  gucommuiuabel  [1/[.01  Martematnka Hanmuuwe B
npodeccuoHanbHONW 00pa30BaTENbHONW OpPraHU3alMK, PEATH3YIomel 00pa3oBaTENbHYIO0 HPOTPaAMMY
cpenHero ob6mero oOpaszoBanus B mnpenenax ocBoenus [IIICC3 na 6a3ze OCHOBHOTO 0O0IIETO
oOpa3oBaHus, y4eOHOro KaOWMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH OOECIICYUTh OOydarOIUMCS
cBOOOAHBIN MoCTYyn B IHTEpHET BO BpeMs y4eOHOTO 3aHSTHS U TIEPUO/I BHEY4YECOHOU NS TEILHOCTH.

[Tomenienue KabuHeTa JIOJIKHO YIIOBIIETBOPSTH TpeOOBaHUAM CanuTapHo-
sanuaeMuonoruueckux npasui 1 Hopmatusos (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO TUIIOBBIM
00opyIOBaHNEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHMSIX, B TOM YHCIIC CIICIIHATU3UPOBAHHON YIeOHOM
MeOenpl0 M CpeAcTBaMU OOYYEeHHS, OCTAaTOYHBIMHU JUIsl BBITIOJHEHUsS] TpeOOBaHUM K YPOBHIO
MOJTOTOBKH 00YyJarOIUXCsl.

B kabunere M0KHO OBITH MYJIBTUMEIUHHOE OOOpPYIOBAHHE, IOCPEIACTBOM KOTOPOTO
YYaCTHUKHA O0pa3oBaTEIBLHOTO TMPOIlEcca MOTYT MPOCMATpPUBaTh BHU3YAIbHYI0 HWH(OpMaLUIO TIO
MaTeMaTHKe, CO37aBaTh MPE3CHTAIIMU, BUICOMATEPHUAIIbI, HHBIC JOKYMEHTHI.

B cocraB y4eOHO-METOIMYECKOTO M MaTePHUATbHO-TEXHUUECKOTO O0eCredYeHuUs MPOorpamMMBbl
yaeonoi nucturuael [1J].01 Marematnka BXOIAT:

* MHOTO()YHKITHOHATBHBIN KOMIUIEKC TIPETIOIaBaTeNs;

* HArJAIHBIE TOCOOMS (KOMIUIEKTHI YYEOHBIX TaONMII, IJIAKaTOB, MOPTPETOB BBIIAIOIIUXCS
YYEHBIX-MaTEMaTHUKOB H JIp.);

* “H(GOPMAITMOHHO-KOMMYHUKATHUBHBIE CPEJICTBA;

* SKpPaHHO-3BYKOBBIE MIOCOOUS;

* KOMIUIEKT TEXHHMYECKOW MOKYMEHTAlluM, B TOM YHCJE IAaclopTa Ha cpeacTBa oOydeHws,
MHCTPYKIHUU IO UX MCTIOJIb30BAHUIO U TEXHHUKE 0€30IaCHOCTH;

* OuOnMMoTEeUHbIN QOHI.

B OuGnuoreunsrit ¢GoHm BXOAAT y4eOHUKH, Yy4deOHO-meTommdeckue KoMIuieKTol (YMK),
obecrieunBaronue ocBoeHue ydeOHor mucuurumnbl [1/1.01 Maremaruka, peKOMEHIIOBAaHHBIC WIIH
JOTYILIEHHbIE JJISi HCIOJBb30BaHUS B MNPOodEeCcCHOHANbHBIX 00pa30BaTENbHBIX OpPraHU3ALUSX,
pean3yonmx 00pa3oBaTeIbHy0 MPOTpaMMy CpeHEro o0IIero o0pa3oBaHus B IpeaesiaX OCBOCHHUS
[ITICC3 na 6a3e ocHOBHOTO 0011IeT0 00pa30BaHUSI.

bubnuoreunsiit (GoHI MOXKET ObITh JOMOJHEH SHIUKIIONEIUSMHU, CIPABOYHUKAMU, HAY4YHOH,
HAay4YHO-TIOMYJIIPHOM U APYTOMl JIMTEPATYpOl 1O MaTEMATHKE.

B mpomecce ocBoenuss mporpammbl yueOHou mucummumabl [1J[.01 MaremaTtnka 10JKHBI
MOJIYYUTh BO3MOXHOCTH JOCTyNa K OJJEKTPOHHBIM Yy4eOHBIM MarepuajaM @0 MaTeMaTHKe,
HUMEIOIIUMCS B CBOOOAHOM JlocTyre B ceTh MHTepHET (JIEKTPOHHBIM KHHUTIaM, MIPaKTUKyMaM, TeCTaM,
matepuanam EI'D u np.).
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110 OpPraHM3aINH TIOIYYCHHS CpeIHero oomero o0pa3oBaHus B IIPeesiaX OCBOCHHS 00pa30BaTEIbHBIX
porpamMM CpefHero npodeccuoHanbHOTo 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C
ydeToM TpeOoBaHM (hefepatbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIBHBIX CTAHIAPTOB M MOJTydaeMOu
npodeccuu WM CHenUanbHOCTH CPEAHET0 NPO(HEeCcCHOHATBHOTO 00pa30BaAHMS».
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