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HosicHuTeIbHAS 3aNUCKA

[Tporpamma oOmieoOpa3oBarenbHOM yaeOHOU qucuIuinHa «MaTtemaTrka: anredpa u Hadana
MaTEeMaTHYeCKOro aHaliu3a; reoMeTpus» (nanee — «MaTemaTukay) npeaHazHayeHa Uid U3y4eHUs
MaTeMaTHKU B MpodeccHnoHaNbHBIX oOpa3oBarenbHbIXx opranuzanusx CIIO, peanusyronmx
o0pa3oBaTeNpHyI0 IPOrpaMMy CpeAHero oO0Iiero o0pa3oBaHUs B MpEJesax OCBOCHHUS OCHOBHOM
npodeccuoHanbHoi obpazoBarenbHOil mporpammbl CITO (OITOIT CITIO) Ha 6a3e 0CHOBHOTO 001IeT0
o0Opa3oBaHMsl TpPU MOATOTOBKE KBATM(UIMPOBAHHBIX pabOYMX, CIYXKAIIMX W CIELUATHCTOB
CPEIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmero ooOpa3oBaHUs,
MPEIbSABISEMBIX K CTPYKTYpE, COJCPKAHUIO M pe3ysbTaTaM OCBOCHHS Y4eOHOM IUCIMILIMHBI
«MaremaTHKay, B COOTBETCTBUH ¢ PekoMeHanusaMu 10 OpraHu3aiy MOJTyYeHUACPETHETO 0OIIEeTo
oOpa3oBaHMs B IpejesaX OCBOEHHUS 00pa3oBaTENbHBIX MPOTPaMM CpPEeAHEro MnpodeccruoHalIbHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHHs C ydeToM TpeOoBaHMU (enepatbHbIX
roCy/1IapCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAAPTOB U MOJIydaeMo Mmpodeccuu Uil CHelHabHOCTH
cpeanero npodeccuoHalIbHOro 00pazoBaHus (MCcKMO JlenapTaMeHTa rocy1apcTBEHHON MOJUTHKH B
cdepe moaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Copneprkanue mporpammsl «MareMaTHKay HalpaBlIeHO Ha JOCTH)KEHHUE CIISIYIOIIUX 1eJlei:
* obecrieyenre c(hOPMUPOBAHHOCTH MPEACTABICHUI O COUAIBHBIX, KYIbTYPHBIX U UCTOPHUECKUX
(akTOopax CTaHOBJICHHUS] MATEMATHKH;

* oOecnieueHue CQHOPMUPOBAHHOCTH JIOTHUYECKOTO, aNTOPUTMHUYECKOTO U MaTeMaTUYCKOTO
MBIIICHHUS,

» ofOecrnieueHue c(HOPMHUPOBAHHOCTH YMEHUN NPUMEHSTH IOJTYYCHHBIE 3HAaHUSA TPU PEIICHUU
pa3NIUYHBIX 337a4;

* obecrieueHre chOpMUPOBAHHOCTU MPEJCTABICHUI O MaTeMaTUKE KaK 4acTU OOIIedeIoBeuecKoit
KYJIBTYpBI, YHUBEPCAILHOM SI3bIKE HAYKH, IIO3BOJISIONIEM ONUCHIBAT U M3y4aTh PEalbHBIC TPOIECCHI
U SIBJICHUSL.

B mporpammy BKIIOUEHO conepKaHHE, HANpaBiICHHOE Ha (OpMUPOBAHUE Yy CTYJICHTOB
KOMITETEHIIMH, HeoOXomuMbIX g kadecTBeHHOro ocsoenust OITOIT CIIO na 0a3e OCHOBHOTIO
obmiero o0pa3oBaHUsI C TOJXYYEHHEM CPEIHEro OO0Iero oOpa3oBaHMS; MPOTPAMMBI MOATOTOBKU
KBAIM(UIUPOBAHHBIX PA0OUYUX, CIYXAIIUX; MPOTpamMMbl TOJATOTOBKU CHEIHMATUCTOB CPEAHETO
3sena (IITTIKPC, ITIICC3).

[Tporpamma yueOHONM aucuMmuHbl «MaTemaTuka SBISETCS OCHOBOHM i pa3pabOTKH
pabouux Mmporpamm, B KOTOPBIX Ipo(eccroHanbHbIe 00pa3oBaTelbHbIC OPTaHU3aUN, PEATU3YIOINE
o0pa3zoBaTeNnbHYIO MPorpaMMy cpesiHero odero oopasoBanus B npeaenax ocsoenus OITOIT CIIO
Ha 0a3e OCHOBHOTO 0OIIero o0Opa3oBaHUs, YTOUYHAIOT COACp)KaHWE Yy4eOHOTO Marepuana,
MOCIIEI0BATEIHLHOCTh €r0 U3YUEHHUs, paclpeeNieHue y4eOHbIX 4acoB, TEMaTUKy pedepaToB, BUIBI
CaMOCTOSITEITFHBIX Pa0OT, YYHTHIBAS CHCHH(PUKY MPOrpaMM TMOJITOTOBKH KBATU(UITMPOBAHHBIX
pabouux, CcHOyXallluX U CIEHUATUCTOB CpEIHEro 3BEHa, OCBaWBaeMOW mpodeccuu UiH
CTIEMAITBHOCTH.

[IporpaMMa MOKET HCHOIB30BATHCA OPYTUMU MPOQPECCHOHANBHBIMU 00pa30BaTebHBIMU
OpraHu3alMsIMU, PEATU3YIONMMUA 00pa30BaTEIbLHYIO TIPOTPAMMY CPEIHET0 O0IIEero 00pa30BaHUs B
npenenax ocBoeHus: ocHoBHOM OIIOIT CITO Ha 6a3e ocHoBHOro obmiero oopazosanus (IITIKPC,
[IICC3).

OBIIASI XAPAKTEPUCTUKA YUEBHOHN JTUCHUIIJIMHBI «Matematnka : aare6pa u
Ha4a/jia MaTeMaTH4YeCKOr0 aHAJIU3a; reOMeTPHs »

Matematuka sBhsieTcss (yHAaMeHTaIbHOUW O00I1e00pa30BaTENbHON JUCIUILIMHON  CO
CITO’KUBIIMMCSI YCTOHYHBEIM COJIEPKAHUEM U OOIIMMHU TpeOOBAHUSIMH K TTOJTOTOBKE 00YYarOIIINXCS.

B npodeccronanbHbIX 00pa3oBaTENbHBIX OPraHU3AlUIX, PEATH3YIOIMNUX 00pa30BaTeIbHYIO
IporpaMMy cpeaHero oomero oopazosanus B npenaenax ocBoenus OIIOII CIIO na 6a3e 0oCHOBHOTO
o01ero oopa3zoBaHus, U3y4eHUE MAaTEMATUKHA UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT MPOHIIS
PO eCCHOHATBPHOTO 00Pa30BaHUA.

[Tpu ocBoenuu npodeccuit CI1O u cnenmansrnocteit CI1O ecTecTBEeHHO-HAYYHOTO MPOQUIL
npodeccuonanpHoro  obpasoBanus, crneuuanbHocter  CIIO  rymanutapHoro  npoduiis
npogeccHOHaIBLHOTO 00pa3oBaHUs MaTeMaTHKa u3ydaercst Ha 6azoBoM ypoBHe PI'OC cpeanero
obmero o6pazoBanus; npu ocBoeHuu npodeccuit CIIO u cnenmanprocTel CIIO TexHMUeckoro u



COIMATPHO-IKOHOMHUYECKOTO Mpoduiiel mpodhecCuoHaIbHOT0 00pa30BaHUsl MaTeMaTHKa U3ydaeTCs
Oonee yrayOneHHO, Kak mpodwibHas yueOHas IUCHMIUIMHA, YYMUTHIBAaOWas cHenuduky
OCBaMBaeMbIX MPODECcCHii WM CrIeUaTbHOCTEH.

OTO0 BBIpaXKaeTcsl B COACPKAHUU OO0YUEHHs, KOJMYECTBE YACOB, BBIACISAEMBIX HA M3YYECHUE
OTAENIbHBIX TEM MpOrpaMMbl, INIyOMHE HUX OCBOEGHUs CTyJIEHTaMHu, OOBeME M Xapakrepe
IIPAKTUYECKUX 3aHATUH, BUJIaX BHEAYAUTOPHON CaMOCTOSITEIbHOM pabOThl CTYIEHTOB.

O0mme nenm H3yYeHHs] MATEMATHKH TPAIMIHOHHO pealu3ylTcsi B 4eTbIpex
HanpaBJIeHUAX:

1) oG1ee npencraBiieHue 00 UAEAX U METOJAaX MaTeMaTHUKH;

2) MHTEJUIEKTyalbHOE Pa3BUTHE;

3) oBnaseHre HEOOXOAUMBIMU KOHKPETHBIMHU 3HAHUSMHU U YMEHUSIMH;

4) BOCIIUTATEILHOE BO3ICHCTBHE.

[Tpodwmnmzanus nenel MareMaTHyecKoro oOpa3oBaHMs OTpa)kaeTcsi Ha BHIOOpE NMPHUOPHUTETOB B
opraHu3anuu  ydeOHOM  JesaTenbHOCTH  oOywarommxcs. Jlid  TEXHMYECKOro, COLUANIBbHO-
HSKOHOMHYECKOro mpoduieil mnpodeccrnoHaibHOTO 00pa3oBaHUs BHIOOp LENeld CMelIaeTcss B
[IParMaTU4ecKoOM HalpaBJIeHUH, NPEAyCMAaTPUBAIOIEM YCUJICHHE W PACUIMPEHHE MPUKIATHOIO
XapakTepa W3yuyeHHs] MaTeMaTHKH, MPEUMYIIECTBEHHOH OpUEHTALMU Ha aJITOPUTMUYECKUN CTHIIb
[I03HABATENbHOM JEeSATEeNbHOCTH. Jls1 TyMaHMTApHOIO M €CTECTBEHHO-HAy4HOro Ipoguien
poeCCHOHATFHOTO 00pa3oBaHMs 00Jee XapaKTepHBIM SBISECTCS YCHIJICHHE OOIIEKYIbTYpHOU
COCTaBJISAIOLIEH y4yeOHOM AMCLMIUIMHBI C OpUEHTalMell Ha BHU3YyaJlbHO-OOpa3HBbI U JIOTMYECKUN
CTHJIN y4eOHOMN paboThI.

N3yueHne MaTeMaTHKU Kak HpouibHONW 0011e00pa3oBaTesIbHOM yuyeOHOM TUCLUIIIMHBI
,YUIUTBIBAIONICH crienn(puKy ocBanBaeMbix cryaeHTamu npodeccuii CI1O mmm cnermansHocT CIIO,
obecrieunBaeTcs:

* BEIOOPOM Pa3JIMYHBIX TOJAXOI0B K BBEICHUIO OCHOBHBIX TOHSITHIA;

* (opMupoBaHUEM cHUCTEMbI y4eOHBIX 3a7aHui, obecrneunBaromuX 3(Q(HEKTUBHOE OCYIIECTBICHUE
BBIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* oboramieHueM CIEeKTpa CTUJIed yueOHOH NeATeNIbHOCTH 3a CYET COIVIACOBAHUS C BEAYIIUMHU
JesTeTbHOCTHBIMH XapaKTepUCTUKaMU BRIOpaHHOW npodeccun / CrieualbHOCTH.

[TpoduiibHas cocTaBisiomias OTpakaeTcsd B TPeOOBAHUSAX K IMOJIrOTOBKE OOy4aroIIMXCsS B
YacTH:

* o0Imel cUCTeMbl 3HAHWM: COAEp)KaTelIbHbIe NMPUMEPHl MCIIOJIB30BaHUsS MAaTeMaTUYeCKUX HJed U
METOOB B MPO(ECCHOHATILHOMN 1A TEILHOCTH;

* YMEHUH: pa3Inyue B ypoBHE TPeOOBaHUH K CIOKHOCTH MIPUMEHSIEMBIX aITOPUTMOB,;

* MPAKTHYECKOTO MCIOIB30BaHUS MPHOOPETCHHBIX 3HAHUN M YMEHHIA: HHIAMBHYaTbHOTO y4eOHOTO
OIbITa B IOCTPOCHUU MaTeMaTUYECKHX MOJieleil, BHIMOIHEHUH UCCIEJ0BATEIbCKUX TPOEKTOB.

Takum oOpa3zoM, peanu3anus cojaepkaHUs Y4eOHOW IUCUUIUIMHBI OPUEHTHUPYET Ha
IPUOPUTETHYIO POJIb MPOLIECCYANBHBIX XapaKTEPUCTUK yueOHOM paboThl, 3aBUCALIMX OT MPOQuUIIs
npoeCCHOHAIBHOTO ~ 00pa30BaHUs, TOJYYECHHsS] OIbITA HCIOJIB30BAHHMS MaTeMaTUKH B
COJIEpKATENBbHBIX U MPO(ECCHOHAIBHO 3HAYUMBIX CHUTYyallUsX [0 CpaBHEHHIO C (hopMasbHO-
YPOBHEBBIMH Pe3yIbTATUBHBIMU XapaKTEPUCTUKAMHU 00yIEHUSI.

Conepxanne y4yeOHOM JMCLUUIUIMHBI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMH
COZIepKATENbHBIMA JIMHUSIMA OOYYEHHUS MaTeMaTHKe: anreOpandeckass JHHHSA, BKIIIOYArOIIas
CHCTEMaTHU3allHI0 CBEICHU I

* 0 YHMCllaX; U3y4eHHE HOBBIX U OOOOLIEHHE paHee M3YYEHHBIX olepauuil (Bo3BEACHHE B

CTeIeHb, U3BJICUEHHE KOPHS, JJIOrapu(pMHUPOBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC U 00paTHBIE
K HHM); W3y4e€HHE HOBBIX BHJIOB YHCJIOBBIX BBIpOXKCHHHA H (QOPMYJ; COBEPIICHCTBOBAHHE
MPAKTUYECKUX HABBIKOB M BBIYUCIUTENBHONW KYJIbTYphl, PACIIUPEHUE M COBEPIICHCTBOBaHHE
anreOpandecKoro ammapara, cGoOpMHUPOBAaHHOTO B OCHOBHOM IIKOJIE, M €T0 TPUMEHEHHE K PEIICHUIO
MaTeMaTHYeCKUX U MPUKJIaIHBIX 3a/1a4;
* TEOPETUKO-(PYHKIIMOHAIbHAS JTMHHS, BKITIOYAIOIAas CHCTEMATH3AIMIO U PacIINpeHe CBEJACHUN O
(GYHKIHUSAX, COBEPIICHCTBOBaHME TIpa)UYecKHX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMH HJAESIMHU U
METOJaMH MaTeMaTHYeCKOTO aHajin3a B OO0bEMe, TO3BOJISIFOIIEM HCCIENOBaTh dJIEMEHTapHBIC
(GyHKLIMU U pemaTh MPOCTeHIIe reoMeTpruecKue, (pu3nueckue u Apyrue NpuKIIaaHble 3a1auu;



* JINHNS YPaBHEHUI M HEPaBEHCTB, OCHOBAHHAsI HA TIOCTPOCHUN U MCCIICIOBAHUHN MAaTEMAaTHIECKIX
MoOJIeIIeH, TepeceKaroniasics ¢ anredpandeckoil 1 TeOpeTUKO-PpyHKINOHATBHOM

JUHUSMH W BKJIIOYAMONIass pa3BUTHE M COBEPIICHCTBOBAHME TEXHHWKH alreOpandecKux
npeoOpa3oBaHuil AJIs PEIICHUs] ypaBHEHUH, HEPABEHCTB U CUCTEM; (hOpMUpPOBaHHUE CIIO-COOHOCTH
CTPOHUTH M MCCIEIOBATh NPOCTEHIINE MaTeMAaTHYECKUE MOJICIN MIPH PEIICHUH MPHUKJIAJHBIX 33134,
3a]1a4 U3 CMEXHBIX U CIIEUAIBHBIX TUCIUTUINH;

* TeOMETpUYECKast JTMHUS, BKIIOYAIOIIAs HATJISIHBIE IPEICTABICHUS O IPOCTPAHCTBEHHBIX (DUTypax
U U3Y4EHHUE UX CBOWCTB, (POPMUPOBAHHE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS, Pa3BUTHE
CIIOCOOOB T'€OMETPUYECKUX H3MEPEHHH, KOOPIMHATHOTO M BEKTOPHOTO METOJOB MJISI PEIICHHUS
MaTeMaTU4eCKUX M MPUKIAJHBIX 3a/1a4;

* CTOXAaCTUYECKasl JIMHHs, OCHOBAHHAS HA Pa3BUTHUU KOMOWHATOPHBIX YMEHHM, MPEACTaBICHUI O
BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSX OKPYXKAIOLIET0 MHPA.

Paznensl (TeMbl), BKIIIOYCHHBIE B COACP)KaHUE Y4eOHOM TUCIMIUIMHEIL, ABISIOTCS OOIIMMU IS BCEX
npodueii npodeccnoHanbHOro 00pa30BaHuUs U P BceX 00beMax y4eOHOTO BpEMEHH HEe3aBUCHMO
OT TOTO, SIBJIICTCS JIM yueOHas AUCUUIUINHA «MaremaTruka» 0a30BOi WM IPOQHIEHOM.

B npuMepHBIX TeMaTHYECKUX TUIaHaX IPOrpaMMbl Y4eOHBIH MaTepual peacTaBieH B popme
YepeyIoIerocs pa3BepThIBAHUS OCHOBHBIX COJIEPIKATENbHBIX JIMHUH (anre0pandeckoil, TeOpeTHKo-
(GYHKIIMOHATIBHOM, YpaBHEHUH W HEPAaBEHCTB, T€OMETPHUYECKOM, CTOXaCTUYECKON), YTO TO3BOJISET
ru0KO HMCIOJIB30BATh MX PACTIONIOKEHNUE W B3aUMOCBS3b, COCTABIATH Pa0OUMii KaJleHJapHBIN TIIaH,
MO-pa3HoOMYy depeaysl yueOHble TeMbl (TJIaBbl y4eOHHKA), YYUTHIBAs MPoduiib mpodecCHoHaIbHOrO
obpaszoBanus, crierupuky ocBauBaeMoil npodeccun CIIO mmm cnermanbHocTH CIIO, TIyOMHY
U3y4YCeHUS MaTepHrala, ypOBEHb ITOJrOTOBKH CTYACHTOB 10 MPEIMETY.

[IpemiaraemMbie B PUMEPHBIX TEMATHYECKHX IUIAHAX pa3Hble OOBEMBI Y4eOHOTO BpEMEHH Ha
U3y4eHUE OJHOM W TOW K€ TEeMbl PEKOMEHAYETCS HCIOJIb30BaTh JJIsl BBIOTHEHUS Pa3IHMYHBIX
yueOHbIX 3amaHuil. TeM cambIM pa3nuuus B TPEeOOBAaHMIX K pe3ylbTaTaM OOYYEHHUsS MPOSBITCS B
YPOBHE HaBBIKOB IO PEHICHUIO 33]1a4 U OIBITE CAMOCTOSTEIBHONU PaOOTHI.

N3yuenne oOmieoOpazoBarenbHOM — y4eOHOW — AMCHUIUIMHBI — «MaremaTtuka»  3aBepIiaeTcs
MOJIBEICHUEM HUTOTOB B (hopme dK3amMeHa B paMKax MPOMEXKYTOUHOW aTTeCTallMH CTYIEHTOB B
npouecce ocBoeHus: ocHoBHO OIIOII CIIO ¢ nonydeHuem cpeaHero o6iero oOpa3zoBaHUs
(IIIIKPC, HIICC3).

B pazgene mporpammbr «CoxepkaHue y4eOHOW IUCHMIUIMHBDY KYPCHBOM BBIJIEIEH MaTepHal,
KOTOPBIA TPU M3YyYEHHH MAaTEMaTHKH Kak 0a30BOH, Tak M MPOQHIBHON y4eOHOW IUCIMIUINHBEI,
KOHTPOJTIO HE TTOJIICIKUT.

MECTO YYEFHOW JUCIHUATIJINHBI B YYEBHOM ILJIAHE

VYuyebnast mucumiuinHa «MaremaTuka: anrebpa M Hayajla MaTeMaTHYeCKOro aHalln3a;

TEOMETPHUS» SBIIACTCS YU4eOHBIM MPEeIMETOM 00s3aTeIbHON MpeIMeTHON obiacTu «MaTtemaTuka u
uHpopmaruka»y GI'OC cpennero oduiero oOpa3oBaHusl.
B npodeccuoHanbHBIX 00pa3oBaTENbHBIX OpPraHM3AlMAX, peATU3yIoIUX 00pa30oBaTEeNbHYIO
porpamMMmy cpeanero oouero oopasosanus B npenenax ocsoeHus OIIOIT CIIO Ha 6a3e 0CHOBHOTO
oOuiero oOpa3oBaHusl, yueOHas nucuuIuiMHa «MaTtemarukay u3ydaercsl B 00I1e00pa3oBaTeIbHOM
nukie yde6Horo rutaHa OIIOIT CIIO nHa 6Ga3e ocHOBHOro oOIiero oOpa3oBaHUs C IMOJyYEHHEM
cpennero obmiero oopaszosanus (IITTKPC, ITITICC3).

B yue6nbix mnanax [MIIKPC, IITICC3 yueOnas nucnuminaa «MaTeMaTHKay BXOJUT B COCTaB
o0mmx 00meo0pa3oBaTeNbHbIX YYEOHBIX JUCHUIUIMH, (QOPMUPYEMBIX U3 00s3aTeIbHBIX
npeametHelx obnacteit PI'OC cpexanero obmero obpazoBanus, Jia npodeccuit CIIO wmm
cnernmansHocTeil CITO cooTBeTcTBYIOMIETO TTpOod It TPohecCHOHaTEHOTO 00pa30BaHMS.
PE3VJIbTATHI OCBOEHU S YUEBHO! JIUCIIUITJIMHEI

OcBoeHue coaepkanus yueOHON AUCIUTUIMHBI «MaTteMaTrukay o0ecredynBaeT JOCTHKCHUE
CTYIAEHTAMH CIENYIOLINX pe3yibmamos:.

* TUYHOCHIHDBIX
—— c(OPMUPOBAHHOCTD MPEICTABICHUN O MaTeMaTHKe KaK YHHUBEPCAIbHOM SI3bIKE HayKH, CPECTBE
MOJIETTMPOBAHUS SBJICHUI U MIPOLECCOB, UAESIX U METOAaX MaTEeMaTUKH;



——  TIOHMMaHu€  3HAYMMOCTM  MATeMaTUKW Uil  HAy4YHO-TEXHUYECKOTro  Iporpecca,
c(hOpPMUPOBAHHOCTh OTHOIICHUSI K MaTeMaTHKE KaK K 9acTHU OOIEYEIOBEYECKON KYJIbTYphI Yepe3
3HAKOMCTBO C UCTOPHUEN Pa3BUTUSI MATEMATHKH, SBOJIIOIMEH MAaTEMATUYECKUX HJICH;

—— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUYECKON
KYJIbTYpPbl, KPHTHYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOIMMOM I OyayIieit mpodeccuoHaabHOM
JEeSTeIbHOCTH, JUIS TPOJOJKCHHSI 00pa30BaHus U caMO00pa3oBaHUS;

—— OBJIaJICHUE MAaTEMaTHICCKUMH 3HAHUSMU U YMEHHSIMH, HEOOXOIMMBIMHU B TIOBCETHEBHOM JKU3HH,
JUISE OCBOGHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH W JUCIUIUIMH TPOPECCHOHATHHOTO
LUKJIA, 7S TTOTydeHUs 00pa3oBaHusl B 00JIACTAX, HE TPEOYIOIMUX YIIyOJICHHOW MaTeMaTH4eCKOM
IMOJITOTOBKH;

—— TFOTOBHOCTh U CIIOCOOHOCTh K OOPa30BaHHIO, B TOM YHUCIIE CAMOOOPa30BAHUIO, HA MIPOTIKCHUH
BCEH JKM3HU; CO3HATEIIbHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCJIOBHIO YCIEITHOM
npodeccHnoHaTBLHOM U OOIIECTBEHHON ACSITETbHOCTH;

—— T'OTOBHOCTH M CIIOCOOHOCTh K CAMOCTOATEIILHON TBOPUYECKOW U OTBETCTBEHHOM JIEATEILHOCTH;
—— TOTOBHOCTH K KOJUICKTUBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B 00Pa30BATEIHHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIIeI0BATEIbCKOM, MPOCKTHON M IPYTUX BUJAX JICATCIbHOCTH;
—— OTHOIIICHHUE K TPO(ECCUOHATLHOU IEATETPHOCTH KaK BO3MOKHOCTH YYaCTHsI B PEIICHUN JTNYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAILHBIX MTPOOJIEM;

* MemanpeomMemHuulx:

—— YMEHHE CaMOCTOSITEIIbHO OMPENEATh LENH AEATEIbHOCTH U COCTABIATh IJIaHbl JEATEIbHOCTH;
CaMOCTOATENIHO OCYIIECTBIIATH, KOHTPOJIUPOBATH U KOPPEKTUPOBATH AEATEILHOCTH; UCIIOIh30BATh
BCE BO3MOJKHBIE PECYpPChl [UIsl JOCTHMIXKEHHS IIOCTABJICHHBIX LIeJIed W pealu3aluy IUIaHOB
JeSTeIIbHOCTH, BHIOMPATH YCIICITHBIC CTPATETHH B PA3JIMYHBIX CUTYaIUAX;

—— YMEHHE MPOIYKTHUBHO OOIATHCS U B3aUMOJICHCTBOBATH B MIPOLIECCE COBMECTHOM NESATEIbLHOCTH,
VYUTHIBATh MMO3HUIMH JPYTUX YIACTHUKOB JIEATEIBHOCTH, () (HEKTHBHO pa3peniaTh KOH(IUKTHI;

—— BJIa/ICHUE HaBBIKAMH [TO3HABATEIBHOMN, YUeOHO-HUCCIIeI0BATEIbCKON M TPOEKTHOM J1eATEIHbHOCTH,
HaBBIKAMHU Pa3pemieHus] MpoOJIeM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY IIOHUCKY
METO/IOB pELICHUs TPAKTUYECKUX 3a7a4, MPUMEHECHUIO PAa3JIMYHBIX METOJIOB ITO3HAHUS;

—— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOW HWH(POPMAIIMOHHO-TIO3HABATEIHLHOM
NEeSATEIbHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX

nH(OpMAlNY, KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH WH(GOPMAIUIO, TOIy4aeMyl W3
Pa3IMYHBIX UCTOYHUKOB;

—— BIIQJICHUE SI3BIKOBBIMU CPEJCTBAMU: YMEHHE SICHO, JIOTUYHO W TOYHO H3JIaraTh CBOIO TOYKY
3pEHHUs], UCTIOIb30BATh a/IEKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

—— BJIa/ICHUE HaBBIKAMM IO3HABATEJIBbHON pe(IeKCMH KaK OCO3HaHMs COBEpLIAEMbIX JEUCTBUN U
MBICJIUTENIbHBIX MPOLIECCOB, UX PE3YNIBTATOB M OCHOBAHMI, T'PAaHUIl CBOETO 3HAHMS U HE3HAHMS,
HOBBIX [TO3HABATENIBHBIX 3371a4 U CPEACTB JJIS UX

JIOCTUKEHHUS;

— TEJCYCTPEMJICHHOCTh B TOWCKaX WM MPUHITHH PEIICHUM, COOOpPa3UTEIbHOCTh U WHTYHIIHS,
Pa3BUTOCTH MMPOCTPAHCTBEHHBIX MPECTABICHUN; CTIOCOOHOCTh BOCIIPUHUMATh KPAaCcOTY U TAPMOHUIO
MHUPA;

* NPEOMEMHDBIX:

—— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI O MaTeMaTHKe KaK 4YaCTH MHUPOBON KYJIbTYpbl M MECTE
MaTeMaTUKd B COBPEMEHHOM IMBWIM3AIUU, CIOCO0AX OIMUCAHMS SIBJICHUN peaJlbHOTO MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh TPEJACTABICHUNA O MATeMAaTHUYECKUX TIOHITHSIX KakK Ba)KHEHIINX
MaTeMaTUYECKUX MOJENIX, MO3BOJSAIONIMX OMUCHIBATh U M3y4aTh Pa3HbIE MPOLIECCHl U SIBIICHUS;
MMOHUMAaHNE BO3MOKHOCTH aKCHOMAaTHYECKOTO MMOCTPOCHHUSI

MaTeMaTUYeCKUX TEOPHii;

—— BJIaJICHUE METO/IaMH JIOKA3aTeJIbCTB U aJITOPUTMOB PEIICHUS, YMEHHE UX MPUMEHSITh, IPOBOIUTH
JI0Ka3aTelIbHbIE PACCYXKIEHUS B XO/I€ PEIICHUS 3a/1a4;

—— BIAJCHUE CTaHJAPTHBIMH TIPHEMaMHU pEHICHUS palUOHAIBHBIX H HUPPAIUOHATBHBIX,
MOKA3aTEeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB, HX CHCTEM;



KCIMOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM, B TOM YHUCIIE ISl MOMCKA MYTH PEIICHUS U
WJUTFOCTPALIMY PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

— c(OpPMHUPOBAHHOCTh MPEICTABICHU 00 OCHOBHBIX IMOHATHUSIX MATEMAaTHYECKOTO aHAM3a U WX
CBOWCTBaX, BIAJCHUE YMEHHUEM XapaKTepu30oBaTh IOBEJCHHE (YHKIUI, MCIONb30BaHUE
MOJYYCHHBIX 3HAHUM 111 ONUCAHUS U aHAJIN3a PEATTbHbBIX

3aBHCHUMOCTEH;

—— BJIaJICHUE OCHOBHBIMU MOHATHUSIMH O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYpax,
UX OCHOBHBIX CBOWCTBaX; COPMHPOBAHHOCTh YMEHHS PACIO3HABATH T€OMETpUUYECKHE (PUTYpPBI HA
YepTekKax, MOJICISAX U B pealIbHOM MUPE; TPUMEHEHNE N3YYCHHBIX CBOMCTB F€OMETPUUECKUX (PHUTYp
1 hopMysT 1JIs pelIeHUs] TEOMETPUUYECKUX 3a/1a4 M 33]1a4 C MPAKTHYECKUM COJIePKaHUEM;

—— Cc(OPMUPOBAHHOCTh MPEJACTABICHUN O MPOIECCaxX W SBJICHUAX, UMEIONIMX BEPOSITHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHUPE, OCHOBHBIX MOHSTHSIX
BHGMCHTapHOfI TCOpHUU BGpOSITHOCTGfI; YMCHI/Iﬁ HaXOUTb U OLICHUBATHL BCPOATHOCTHU HACTYIJIICHHUA
COOBITUH B MPOCTEHIMX NPAKTUYECKUX CHUTYallMsIX M OCHOBHBIE XapaKTEPUCTHUKH CIy4alHBIX
BEJIMYMH,

—— BJIaJICHHE HABbIKAMHU HUCMOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM IIPU PEUICHUM 3a]1a4.



TEMATWUYECKUI TJIAH

Ne KoanuecTtBO
TeMbI Coaep:xanue o0yueHust qaCOoR

1 Beenenue

2 PazButue nonstus o uncie. KonrponapHas padora Ne 1 7

3 Kopuu, crenenu u norapupmel. Kourponsusie padotsr Ne 2, 3 16

4 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 24
KonTponbsabie paboTst Ne 4

5 DneMeHThl KoMOuHaTopuku. KonTponpHas padora NeS 16

6 Koopaunats! u Bektopbl. KontponbHaast pabora Ne 6 22

7 OcHoBbl TpuroHomerpun. KontposbHbie padboTsr Ne 7,8 15
OyHKIMU, UX cBoicTBa M rpaduku. CTeneHHble, MOKa3aTeNlbHbIE,

8 norapudmuueckue u TpuroHomerpuueckue ¢GyHkiuu. KoHTponbHas 18
pabota Ne 9
MHoOrorpaHHUKH U Teja BpallleHuUs.

9 38
Kontponbabie paboter Nel0,11,12

10 Hauana maremarnyeckoro anannsa. Konrponbsnas padora Ne 13 20

11 WuTerpan u ero npumenenue. KonrponbHast pabora Nel4 18

13 DNEeMEeHTbl TEOPUHM BEPOSATHOCTEW M MaTeMaTH4eCKONW CTaTUCTUKU. 16
KonTponpHas padora Ne 15

14 YpaBHenus u HepaBeHcTBa. KonTponbHas pabora Ne 16 22

Hroro: 234




Conepxanue y4eOHOI IUCHUNIMHBI MATEeMaTHKA

HaumenoBanue pasgenos| Coaep:kanue y4e0HOro MmarepuaJia, 1adopaTtopabie padoThbl U NPAKTHYECKHE 3AHATHS, O0bem Yposenn
U TeM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMSI
1 2 3 4
Matematuka B HaykKe, TEXHHUKE, SKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHUSX H
BBEJAEHUE MPaKTUYECKOU JiesTenbHOCTH. Llenu 1 3a1aun n3y4eHrs MaTeMaTUKK IIPU OCBOGHUU MpoQeccuii 1 1
CIIO u cnenuansHocrei CITIO
1.1.1 L{esible M pauOHAJIBHBIC YKCIIA 1
1.1.2 JlelicTBUTENbHBIC YKCIIa 1
1.1.3 [TpuOIMKEHHBIC BBIYUCICHUS 6 1
Paszen 1 1.1.4 [ Ipubnusicénnoe 3nauenue 8eruyunbl U NO2PEUHOCMU NPUOIUNCEHUL 1
Auredpa 1.1.5 [Komnnexchuvle uucna 1
T 11 KoHnTposbHbIe padoThI: 1 2
ema 1.1. 1. KontponbHas padorta Ne 1
Pa3Burue
nousitusi o (CamMocrosiTeibHas padoTa
qucie Pemenue 3amad o remam:
1. Lenblie u panioHaIbHBIC YKCITA
2. JlelicTBUTENbHBIE YHCIIA 16
3. [IpubmmxkE€HHBIC BEIYHCICHUS
4. Tpuronomerpuueckasi popma KOMILUIEKCHOTO Yncia
1.2.1 Kophu u crenenu 1
1.2.2 KopeHnb HaTypanbHOM CTENEHU U3 YKCia U €T0 CBOMCTBA 1
1.2.3 CrerneHu ¢ palMoHaIbHBIMU NTOKA3aTESIMU, UX CBOMCTBA 2 1
1.2.4 CTeleHu ¢ JeCTBUTENBHBIMHA ITOKA3ATEIIMU 1
1.2.5 Ulorapudm 1
Tema 1.2.
1.2.6 Jlorapudm gucna 1
KopHn,
cremennu 127 OcHOBHOE JIOTapU(PMUIECKOE TOKIECCTBO 1
Jorapupmer (1.2.8 JlecATUYHBIN U HATYPATBHBIN JTOTapUPMBbI 1
1.2.9 [IpaBuiia aeiicTBuii ¢ orapupmamu 1
1.2.10 I lepexo0 k HOBOMY OCHOBAHUIO 1
1.2.11 [TpeoOpa3oBanus anreOpandeckux BhIPAKEHUN 1




HpeoGpawBaHHe palrOHAJIbHBIX, HppaluOHAIbHBIX, CTCIICHHBIX, IIOKAa3aTCIbHBIX H

1.2.12 . 1
lmorapuMUUECKUX BhIPAKEHUN
IpakTuyeckue 3aHATHS:
1. Bsluncienue u cpaBHEHUE KOpHEN. BrinoiHeHNE pacyeToB ¢ paJuKagamMH.
2. Pemienue uppaioHaibHbIX YPaBHEHHIA.
3. HaxoxneHue 3Ha4eHUH CTENEHEN ¢ pallMOHATBHBIMU MOKa3zaTensiMu. CpaBHEHHE CTETICHEH.
[IpeoOpa3oBaHus BEIpaKEHUH, COACpPKAIINX CTENeHHU. Perenne nokasaTelbHbIX ypaBHEHUM.
4. PenieHue NpUKIIaJHBIX 33/1a4. 10
5. Haxoxxnenue 3naueHuit jorapugma no npousBojibHOMY ocHOBaHuI0. [lepexon oT onHOrO
OCHOBaHUS K Apyromy. Beruucienue u cpaBHeHue jgorapudmos. JlorapupmupoBanue u
6. MOTEHIMPOBAHUE BHIPAKECHUH.
7. TlpuOnvKeHHBIC BEIYMCICHHS U PEIICHUS TPUKIIATHBIX 3a/1a4.
8. Pemenue norapudpMuyeckux ypaBHEHUH.
KoHnTposbHbIe padoThI:
1. KoutponbHas pabota No2 2 4
2. KonrtposbHas pabota Ne3
CamocrosiTesibHas padora:
Pemenne 3amad no remam:
1. IIpeoOpazoBanus aredpanvdecKuX BhIPAXKECHUN 15
2. IlpeoOpa3oBaHue parMOHAIBHBIX, HPPAIIMOHATBHBIX, CTETIEHHBIX, TOKA3aTeIbHBIX U JIOTApU(YMUIECKUX
BBIPAKCHU I
B3anMHOe pacnonoxeHue IByX NpsIMbIX B IPOCTPAHCTBE 2
2.1.1
212 [TapanienbHOCTh IPSIMOM M MIIOCKOCTH 2
213 [TapanienbHOCTh IIOCKOCTEN 2
Pasznen 2 21.4 [leprieH IUKYIAPHOCTD NPSAMOU U IIJIOCKOCTH 2
I'eomerpus
215 [lepneHUKYISIp U HAKJIOHHAS 2
Yron Mexay nNpsaMou U IIIOCKOCTBIO 18 2
Tema2.1.
IIpsimble o 16 /IByrpaHHBIN yroj. YT0J MEXIY IIJIOCKOCTAMU 2
MJIOCKOCTH B
npocrpancrse 2.1.7 [lepneHUKyYISIPHOCTD JBYX INIOCKOCTEMN 2




['eomeTpuueckoe mpeoOpa3oBaHUE MPOCTPAHCTBA: MapaJJINbHBIA TMEPEHOC, CHUMMETpPUS
2.1.8 OTHOCHUTEJIBHO IIJIOCKOCTH 2
21.9 [TapannenbsHoe npoeKTUpoBaHue. [110wadb opmo20HANbHOU NPOEKYUU MHO20Y20IbHUKA 2
2.1.10 300paskeHue NpoCTpaHCTBEHHBIX (pUryp 2
IpakTuyeckue 3aHATHS:
[Ipy3HaKK B3aUMHOT'O PACIIOJIOKEHHUS IIPSMBIX. YTOJI MEXKIY NpAMbIMUA. B3anmuoe
PacIIONOXKEHHUE NMPSAMBIX U INIOCKOCTEN. IleprieHquKyisap 1 HaKJIOHHAs K INIOCKOCTHU. YTOII
MEXIy IPSMOM U IJIOCKOCTBI0. TeopeMbl O B3aMMHOM PACIIOI0KEHUH NPSIMOUN U IIIOCKOCTH.
Teopema o Tpex nepneHAuKyIsApax.
[Ipu3HaKy U CBOMCTBA NMAapaJUICIbHBIX U IEPIEHAUKYIJIAPHBIX INIOCKOCTEH. 3)
PaccTosiHME OT TOYKH 10 INIOCKOCTH, OT IPSIMOM A0 IUNIOCKOCTH, PACCTOSTHUE MEKIY
MI0CKOCTSIMU, MEK/Y CKPEIIUBAIOIIUMHUCS MIPSIMBIMU, MEKY IIPOU3BOJILHBIMU (pUrypamu
B IIPOCTPAHCTBE.
[TapannesnbHOE IPOSKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niowaou Opmo2oHaibHOu
npoexyuu MHO20y201bHUKA
KonTposbHbie padoThI: 1 3
KonTponbHas paborta Ne 4
3.1.1 |OcHOBHBIE NOHATHSA KOMOMHATOPUKU 2
3.1.2 [3agauyy Ha MOJCYET YMCNIA Pa3MELLEHUH, IEPECTAHOBOK, COYETaHUM 2
Paznen 3 .
Kom6unaropu | 313 [PeureHue 3axa4 Ha nepeGop BapHaHTOB 13 2
Ka
Tema 3.1 Dopmysna OnHoma HetoToHa. CBolicTBa OMHOMHANBHBIX KOA(PPUIIMEHTOB. TpeyroibHUK
314 Mackans 2
JJIeMEHTBI 0 s
KOMGHHATODH pakTH4eckasi padora: }
H VicTopus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U UX POJIb B
Pa3IMYHBIX c(hepax YeToBEUECKOM Xu3HeaesaTeIbHOCTH. [IpaBiia komOunaropuku. Pemenue 2
KOMOMHATOPHBIX 3a1a4. Pa3menienus, couetanus u nepecraHoBku. bunom Hetotona
n TpeyrosabHUK Ilackand. [Ipukiagsele 3agaun
Pasnen 4 4.1.1 |IexapToBBI KOOpAUHATHI B MpOoCTpaHcTBE. DOpMyIia pacCTOSHUSA MEXAY ABYMS TOUKaMU 2
BeKTOpHI B 4.1.2 |YpaBHeHUA cepbl, TUIOCKOCTH U MPSIMOM 2
MPOCTPAHCTBE 4.1.3 Bexkropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB 15 2
Temad.1 414 CnoxeHue BEKTOpOB. Y MHOKEHHME BEKTOpa Ha 4Kciio. PasnoxkeHne BeKTopa 1o HarnpaBieHUsIM 9

Yron Mexay AByMsl BEKTOpaMu




Koopaunarsi
1 BEKTOPBI

415 [[Ipoekuus BekTopa Ha ock. KoopanHaThl BEKTOpa

CKkansipHOE TPOU3BEACHUE BEKTOPOB

4.1.6 Vcnonp3oBanue KOOpAUHAT U BEKTOPOB IIPpH PCIICHUHU MAaTEMATHYCCKUX W IIPUKIIAJHBIX 3a/1a4.

IMpakTHyeckasi padora:

Bektopsl. [lelicTBus ¢ BekTopamu. JlekapToBa cucremMa KOOpAUHAT B IPOCTPAHCTBE.

'YpaBHEHHE OKPYKHOCTH, CPEphl, MIOCKOCTH. PaccTosiHue Mexay Toukamu. JleiicTBus ¢

BEKTOpaMH, 3aIaHHBIMUA KoOpaAuHaTaMu. CKalsIpHOE MPOU3BEACHUE BEKTOPOB. BekTopHOE ypaBHEHUE
MPAMOM U TNIOCKOCTHU. MCIOIb30BaHle BEKTOPOB MPHU JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPUHN

KoHTpoJIbHBIE padoThI:
1.KonTponbnas padora Ne 5

CamocTosiTesibHas padoTa:

Pemrenue 3amay mo remMam:

1. BekropHoe u rpaduueckoe npeacTaBieHUE MapaMeTpoB IIEPEMEHHOTO TOKa

1. BhInojgHeHHE MOCTPOCHHI BEKTOPHBIX JHArpaMM, IapaMeTPOB IIEPEMEHHOr0 TOKa

12

Pasznen 5
Tpuronomerp
ust

Tema 5. 1.
OCHOBBI
TPUITOHOMETPH
u

0.1.1 Pannannas mepa yria

5.1.2 BpatarensHoe ABUKEHUE

5.1.3 CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIIa

5.1.4 (OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIAECTBA

5.1.5 DopMyIIbl IPUBEIEHUS

5.1.6 DopMyIIbI CIOKEHUS

5.1.7 DopMyIbl yIBOEHUS

5.1.8 Dopmynvl NONOBUHHO20 Yaaa

519 IIpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIMI B TPOU3BEACHUE U TPOU3BEACHUS B
o CyMMY

5.1.10 Buipaosicenue mpuzoHomempuieckux QyuKyuti yepe3 maHeeHc NoI08UHHO20 apeyMeHmda

5.1.11 [Ipocreiimre TPUrOHOMETPUYECKHE YPABHEHUS

5.1.12 [ Ipocmetiuiue mpueconomempuyeckue HepageHcmea

5.1.13 ApKcunyc, apkKoCuHyc, apKmaH2enc yucia

RPlRr|R(R P | RrRPRRPRRPRP|RR|-

IIpakTHYecKHe 3aHATHSA:

PanraHHbBI METOA U3MEPEHUS YITIOB BPALLICHUS U CBSA3b C IPaJyCHON MEPOM.

(OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, POPMYJIbI CIOKEHUS, YABOCHHUS, TPEOOpa30BaHUE CYyMMBbI
TPUTOHOMETPUUYECKHX (PYHKLUH B IPOU3BEACHHE, TPEe0oOpa3oBaHNE IPOU3BEACHUS TPUTOHOMETPUUECKUX
byHkuil B cymmy. [Ipocreiiniyie TpuroHoMeTpuyeckme

11




YpaBHEHUS U HEPABEHCTBA.
O6paTHbIe TPUrOHOMETpUYECKUE QYHKIMHN: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

KoHTposabHbIe padoThI:

1. Kontponbnas padorta Ne6 2 2
2. KontpospHas pabota Ne7
CamocrosiTesibHasg padora:
1. PemeHus TPUrOHOMETPUYECKUX YpaBHEHUN 20
2. Perenusi TpUrOHOMETPUUECKUX HEPABEHCTB
3. PemieHust TpHrOHOMETPUYECKHX CHCTEM
6.1.1 Dynkiun. O0IacTh ONPEIeTICHUS ¥ MHOXKECTBO 3HAYCHHIA 2
6.1.2 I'padux ¢pynkuuu. [locrpoenue rpadpukoB QyHKIUI, 3aJaHHBIX PAa3TUYHBIMU CIIOCOOAMHU 2
6.1.3 CBoiicTBa (hyHKIIMI: MOHOTOHHOCTh, Y4THOCTh M HEUETHOCTD, IEPUOJUYHOCTD, OTPAHUYEHHOCTH| 2
6.14 [IpoMexyTku Bo3pacTaHus M YObIBaHHUS, HauOoOJblllee W HAUMEHbIIEE 3HAYEHUS, TOYKHU 9
o PKCTpeMyMa (JIOKaJIbHOTO MaKCHMyMa U MUHUMYMa). [ padudeckas mHTEpIpeTanus
6.1.5 [Ipumepsl PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHbBIX MPOLIeccax U SBICHUIX 2
6.16 Oo6patHas pyHkus. Obracms onpedeneHus u 0o61acms 3Haverut oopamuoi gyuxkyuu. I'papuk 2
o oOpaTtHOH QyHKINH
Paznen6 [6.1.7 Apudmernueckue onepanuu HaJl GyHKIuIMU. CrnoxkHast QyHKUIMA (KOMIO3HIIHS) 7 2
DOYyHKIUH U .
y 6.1.8 CreneHHast GyHKLUS , €€ CBOMCTBA U Tpaduk 2
rpagpuxku
6.1.9 Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rpaUKK; NEPUOTUIHOCTb, OCHOBHOM MepHo 2
Tema 6.1 6.1.10 - o ( ) N o 2
g, oKazaTebHast KIus (9KCIIOHEHTA), €e CBOICTBA U rpaduk
DOYyHKIUH U YHK ’ P
rpapuku 6.1.11 Ulorapudmuueckas QyHkius, ee CBOWCTBA U rpapuk 2
6.1.12 Obpamuvie mpucoHomempuieckue QyHKyuu 2
ITpeoOpa3oBanus rpaduKOB: HapasIeIbHbIA NEPEHOC, CHMMETPHUS OTHOCUTEIHHO OCei
6.1.13 KOOPJWHAT U CHMMETPHS OTHOCHUTEJIBHO Havajia KOOPAMHAT, CHMMETPHS OTHOCHTEIIHHO 2
NpPSIMOH Y = X, pacTshKeHHE U CKaThe BAOJIb OCei KOOpIUHAT
IIpakTHYecKHe 3aHATHSA:
[TpumMepbl 3aBUCUMOCTEN MEXAY MEPEMEHHBIMU B PEAJIbHBIX MPOLIECCaX U3 CMEXKHBIX
muctumiuH. Onpeaenenue pynkuuid. [loctpoenue u urenue rpapukoB ¢pyHkuuii. MccnenoBanue 10

¢ynkuuu. CBoiicTBa TMHEHHOM, KBaJPaTUUYHON, KyCOUHO-TMHEWHON U IPOOHO-TMHEHHOMN (DyHKITHIA.

HenpepriBable 1 nepuonnyeckue GyHkiuu. CBoiicTBa U rpaduKu CHHYyca, KOCHHYCA, TAHT€HCa U




koTanrerca. O0parHbie GyHKIUU U UX rpadpuku. OOpaTHBIE TPUTOHOMETPHUECKUE (PYHKITHH.
[TpeobpazoBanus rpaduka dyakuun. ["apmonnueckue konebanus. [IpukinagHbie 3a1aun.
[Toxa3zaTenbHbIE, JOrapuPMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUS U HepaBeHCmed

KoHTpoJibHBIE padoThI:

Konrponbnas pabora Ne§ ! 3
CamocTosiTesqibHasi padora:
1. TlpeoOpazoBanus rpaMKOB: MapauIeIbHBIN IEPEHOC, CAMMETPHUS OTHOCUTEIIBHO OCEeH KOOPAWHAT U o5
cumMmMempusi OMmHOCUMENbHO HAYAA KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO NPAMOLL Y = X, pacmsicenue
1 corcamue 800716 0cell KOOPOUHAM
211 Bepiunebl, pedpa, rpaH MHOTOIpaHHUKA. 9
Paseepmka. Mnozozpannule yenvl. Buinyknvie mnozoepannuku. Teopema Jiinepa
7.1.2 [Tpu3sma.. [Ipsimast u naxkronnas npusma. [lpaBunsHas npusma. [apamienenunen. Kyo 2
7.1.3 [Tupamuna. [IpaBuiibHas nupamuga. YceueHHas nupamuja. Terpasap. 2
7.1.4 Ceuenusi Ky0a, MPU3MBI, TUPAMUJIbI 2
515 [IpencraBnenne o MpaBUIBHBIX MHOTOTPAaHHHUKAX (TETpa’ap, KyO, OKTadap, JOAEKadIp U 9
MKOCadIP)
216 Lumnap u KoHyc. Yceuennwiii konyc. OCHOBaHUE, BEICOTA, OOKOBAs IOBEPXHOCTD, 9
oOpasyrolas, pa3BepTka 30
7.1.7 OceBble CEUCHHS U CEUCHHMS MapaliyiesIbHbIe OCHOBAHUIO 2
Pazien? 7.1.8 H_[ap"I/I cdepa, ux ceuenus. Kacamenvnasn nnockocmo K"cqbepe 2
Teomerpus 7.1.9 O0BEM 1 ero n3amepenue. urerpanbHas popmyna oobEma 2
7.1.10 DopmMyibl 00beMa Ky0a, TPSMOYTOJILHOTO MapajuieienuIieia, IPU3MbI, [HJIMHIpa 2
7.1.11 Dopmyiibl 00beMa MUPaMUIBl M KOHYCA 2
Tema7.1. =
7.1.12 DopMyIIbl IUIONIAN TOBEPXHOCTEN WINHAPA U KOHYCa 2
MHoOrorpaHHu
KH M KpYyT nprel-1.13 Dopmyiiel 00beMa H1apa u IIomaan chepbl 2
Teaa 7.1.14 ITono6ue ten. OTHOIIEHNE MI0MIAJIel MOBEepXHOCTEN 1 00EMOB OJJOOHBIX TeJl 2
IIpakTHYeCcKHe 3AHATHSA:
PaznmiaHbie BUABI MHOTOTPaHHUKOB. VX n3o0pakenus. CedeHus, pa3BepTKH MHOTOrpaHHUKOB. [Tomanp 5
MoBEpXHOCTU. Busibl cummerpuii B mpoctpancTBe. CUMMETpHS TEJ BPALIEHUS U MHOTOTPaHHUKOB.
Beraucienue mwiomanei 1 00eMOB.
KoHTpoJibHbIE paboTa: 2
KontpomnbHas padora Ne 9, Nel0
CamocTosiTejibHas padoTa: 22




M3rotoBneHune Mozeneil. Pemenue 3a1ad Ha BRIYUCICHUE TUIOIIAIU TIOBEPXHOCTH U 00BeMa

IMHOT'OI'PAaHHUKOB W TCJI BpAIlICHU. Pemenne IMPAKTUYCCKUX 3aaa4.

2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

8.1.1 [MocnenoBarenbHOCTH

CnocoObl 3aJJaHKs U CBOMCTBA YHMCIIOBBIX IIOCIEA0BATCILHOCTEH

[lonamue o npeodene nocredosamenvrocmu. Cywecmeosanue npedena MOHOMOHHOU 02PAHUYEHHOU

8.1.2 nocne0oeamenibHOCmI. CYMMI/IpOBaHI/IC IOCICA0BAaTCIBHOCTHU

813 beckoHeuHO Y6BIBaIOH_[aH reoOMETpHUYCCKas IPOrpecCus u €€ cymma

8.1.4 [lonamue o nenpepvienocmu ynxyuu

Paznen 8 [MpousBonnas. [loHsTHEe O TPOM3BOTHON (YHKIUHU, (PU3HMUYECKHUH W TCOMETPUUYCCKHIA CMBICI
Hayvaua 8.1.5 [MPOU3BOAHOMN
'YpaBHEHHE KacaTeIbHOW K TpauK KLU
martemarnuecko 5-1-6 'P rpaduiy Gyu
ro aHajausza | g1 7 [IpousBoaHble CyMMBI, Pa3HOCTH, IPOU3BEAEHUS, YACTHOTO
Tema 8.1 8.1.8 [[Ipou3BoIHBIE OCHOBHBIX 2JIEMEHTAPHBIX QYHKLUIL
Hpouseoanasi u| g 4 g [puMeHeHHE POU3BOTHOMN K HCCITEIOBAHMIO (DYHKIIHH ¥ TIOCTPOSHHIO IPadUKOB
ee
Ipumenenne |8.1.10 [ Ipou3600Hbie 0OpamHoll QYHKYUU U KOMRO3UYUU DYHKYUU
IlepBooOpa3nasn

U MHTerpaJ

[ [pMepbl UCTIOIB30BaHUS IPOU3BOIHOM I HAX0XKIEHUS ONTUMAJIBHOTO PEIIECHNUS B IPUKJIIAIHBIX
8.1.11 hanauax. Bropas npousBoHas, €€ reoMeTpuuecKkuii U GU3NYECKUN CMBICIT

Pl |Rr|R]| R

8.1.12 [HaxoxxaeHue ckopocTH JuIsl Ipolecca, 3a1aHHOTro (GOpMyIIoi Wi rpaduKoM

[TepBooOpasnas u unTerpai. [Ipumenenre onpenenéHHOr0 UHTETpaIa Il HaX0XKICHUS TUIOIIAIH

8.1.13 KPUBOJIMHEWHOHN Tpanenun

8.1.14 Popmyna Herorona-Jleiibnuna

8.1.15 lIprMepsl MpUMEHEHHs HHTErpaia B (PU3UKE U TE€OMETPHH

IIpakTHYecKkHe 3aHATHSA:
YucnoBas mociea0BaTeIbHOCTh, CIIOCOOBI €€ 33/1aHus, BBIYUCIICHUS YJICHOB MOCIIEA0BATEIbHOCTH.
[Tpenen nocnenoBaTesbHOCTU. beckoHeuHO yObIBaroIas reoMeTpuyecKast

nporpeccus.




[Ipon3BoaHas: MEXaHUYECKUM U T€OMETPUUECKUI CMBICII IIPOU3BOAHOM.

'YpaBHeHUe KacaTelbHOU B 001IeM Bujae. [IpaBuna u hopmynsr nuddepeHnupoBanms,
TaOJIMIIa IPOM3BOIHBIX AIeMEHTapHBIX (pyHKIMA. MccnenoBanue GyHKIIMU C TTOMOIIBIO
rpou3BoHOM. HaxoxaeHrne HanbobIIero, HAMMEHbBIIEr0 3HAYSHHS U SKCTPEMAaTIbHBIX
BHAYCHUH QYHKITUH.

Huterpan u nepoodpasnas. Teopema Hetorona—IJleiiOnuma. [Ipumenenre narerpana
K BBIUYMCIICHUIO (PM3UYECKUX BEIMYUH U TUIOMIAAEH

KoHTpoJIbHBIE padoTHI:
1. Konrponbnas padora Ne 11
2. KontponbHas pabora No 12

CamocTosiTesibHas padoTa:

Pemenue 3amay Ha HaXOXKAeHUE PAOOTHI 110 MOIITHOCTH

Pemrenue 3amau Ha HAXOXKJECHUE IIEKTPUUECKOTO 3apsijia Mo CUjie ToKa
Pemenue 3aga4 Ha HAX0XKICHME MACCHI 110 TUIOTHOCTH

Pemrenue 3amau Ha HaXOXKEHUE PACCTOSHUS (ITyTH) IO CKOPOCTH

. Perenue 3a1a4 Ha HaX0Xk/I€HHUE CKOPOCTH 10 YCKOPEHUIO

orwbdPE

20

Pa3zmen 10
Teopus
BEPOSITHOCTH U
MaTeMaTH4ecKa
51 CTAaTHCTHKA

Tema 10.1

JJIeMEeHThI
TEeOpUH
BEPOSITHOCTH

10.1.1 [CoObITHE, BEPOSTHOCTH COOBITHUS, CIIOKEHUE U YMHOXKEHUE BEPOSITHOCTEH

10.1.2 [ Tonsmue o Hezasucumocmu coobimull

/[uckpemuas cayuainas eiuyuna, 3aKkoH eé pacnpeoenenus. Yucnogvle xapakmepucmuxu

10.1.3 OUCKPEMHOU CLYYAUHOU 8eNUYUNB]

10.1.4 [{onamue o 3axone 6orvuiux uucen

10.1.5 [IpencraBiaeHue qaHHBIX (TaOIULIBL, AUATPAMMBI, TPadUKH)

10.1.6 [ enepanvnas cosokynnocmn, 6b100pKa, cpedHee apugpmemuyeckoe, Meouana

10.1.7 [Honamue o 3a0auax mamemamuyeckou cmamucmuxu

10.1.8 Pewienue npakmuiyecKkux 3a0ay ¢ NPpUMEHEeHUe 6epOosiNHOCMHbLX Memooos

11

NN IDNDN

IMpakTnyeckas padora

CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHUE U YMHOXKEHUE BEPOATHOCTEH. [lonamue o
Hesagucumocmu coovimuii. /[uckpemnas ciyuatinas 6eIuduna, 3aKoH ee pacnpeoeietus..
Yucnosvie xapakmepucmuku OUCKPemHOU CIyUalHoU enununsl. Ilonamue o 3akone

Oonbuux yucen.

OCHOBHBIE TIOHITHSI KOMOMHATOPUKH. 3a1a4M Ha IMOJCYET YMCia pa3MEIIeHUH, IEPeCTaHOBOK,
coueTanuii. Pemenne 3anaq Ha nepebop BapuantoB. opmyna 6mHoma HeroToHa.

CpoiicTBa OMHOMUHAJIBHBIX Kod(duimenToB. Tpeyronbauk Ilackans.




(D7IEMEHTHI TEOPUH BEPOSITHOCTEN

DIEeMEHTHI MaTEMaTHISCKOM CTAaTUCTUKH

[MpencraBieHre qJaHHBIX (TAOIUIIBI, TUATPAMMBI, TPAdUKH), 2eHEPAIbHAsL COBOKYNHOCb, 8blO0PKA,
cpeonee apugpmemuuecxoe, meouana. Ilousmue o 3a0auax mamemamuyeckol CmamucmuKu.
Peuerue npakmuieckux 3a0a4 ¢ npUMeHeHueM 8epOosimHOCIMHbIX Memo008.

KoHTpoJIbHBIE padOTHI:

1. KonrponbHas pabora Ne 15

KontponbHast pabora Ne 14 .
1111 PannonaiibHble, HMppalMOHAIbHBIE, ITOKA3aTelIbHbIE M TPUTOHOMETPUYECKUE YPAaBHEHHS U
""" lencremsl. PaBHOCHIIBHOCTD YpPaBHEHUH, HEPABEHCTB, CUCTEM
1112 OcHOBHBIE NPUEMBI UX pELICHUs (Pa3I0KEHUE Ha MHOYKUTENIN, BBEJAECHUE HOBBIX HEM3BECTHBIX,
Paznen 11 " lmoacTaHOBKA, TpaUUIECKUd METO)
YpaBHeHus: H 1113 PanvoHanbHbIE, HPPALMOHAIBHBIE, II0KA3aTEIbHBIE W TPUTOHOMETPUYECKHE HEPABEHCTBA. 18
HepaBeHCTBA """ |OCHOBHBIE TPUEMBI X PEIICHUS
11.1.4 Vcrnonp30BaHne CBOMCTB U TpauKoB (DYHKIIHMI IPU PELICHUN YPAaBHEHUI U HEPABEHCTB.
Tema 11.1 " MeTtoa MHTEpBAJIOB
1115 M300paskeHre HAa KOOPJMHATHOW TUIOCKOCTH MHOYKECTBA PELICHWH YpPaBHEHWH M HEPaBEHCTB C
YpaBHeHus: M "7 [IBYyMsI IIEPEMEHHBIMU M MX CHCTEM
HEPaBEHCTBA IMpakTuyeckas padora:
11.15 Kopuu ypaBaenuii. PaBHocunbHOCTh ypaBHeHUM. [IpeobpazoBanue ypaBHEHUH. 1
"7 |OcHOBHBIE IPUEMBI pEIICHNs YpaBHEHUN. Pelienne cucreM ypaBHEHUH.
Vcrnionp30BaHue CBOMCTB U IpaMKoB (DYHKIIMIM 111 pelIeHusl ypaBHEHUH U HEPaBEHCTB
KonTposbHbie padoThI: 3




XapaKTepuCTHKA OCHOBHBIX BH/I0B YUeOHOMH NeSITeIbHOCTH CTYACHTOB

I'eomerpus

HpﬂMBIe H IJIOCKOCTH B ITPOCTPAHCTBE

DopMyIMpOBKa U NPUBEACHUE 10KA3aTEIBCTB IPU3HAKOB B3aUMHOTO PACIIONIOKEHUS MPSMBIX U INIOCKOCTEH.
Pacnio3naBaHue Ha yepTekax U MOJEIAX Pa3IMUHBIX CIy4aeB B3aUMHOIO PACIIOJIOKEHUS MIPSAMBIX U IIJIOCKOCTEM,
apryMEHTUPOBAHUE CBOUX CYXKICHUII.

DopmyJIMpOBaHUE ONPEAECIEHUINA, IPU3HAKOB U CBOKMCTB NApaJUICIIbHBIX U MEPIEHAUKYISAPHBIX TIOCKOCTEN,
JBYTPaHHBIX U JIMHEWHBIX YIJIOB.

BerlioniHEHNE NOCTPOEHUS YIJIOB MEXY HIPSIMBIMU, MPSMOM U IJIOCKOCTBIO, MEXK/Y INIOCKOCTSMH 10 OITUCAHUIO U
pacro3HaBaHUE UX Ha MOACIIAX.

[IpuMeHeHre NPU3HAKOB U CBOICTB PACIOI0KEHHS NPSIMBIX U IUIOCKOCTEN MPU PELICHUHU 3a/1a4.

N300paxeHne Ha pUCYHKaxX U KOHCTPYUPOBAaHUE HA MOJEIIAX NEPIEHIUKYIISIPOB U HAKIIOHHBIX K IJIOCKOCTH,
MPSIMBIX, MAPAIIJIENIbHBIX TUIOCKOCTEH, YIII0B MEXAY IPSIMOM U MIIOCKOCTBbIO U 0OOCHOBAHHE MTOCTPOCHHUS.
Pemenue 3a1a4y Ha BbIYMCIIEHUE T€OMETPUUECKHUX BEIMUMH. ONUCBHIBAHNE PACCTOSIHUS OT TOUYKH 0 IIOCKOCTH, OT
PSAMOM 10 NIJIOCKOCTH, MEKY INIOCKOCTSIMHU, MEXY CKPELIMBAOIIMMUCS MPSAMBIMU, MEXIY IPOU3BOJIbHBIMU
¢urypamu B IpoCTPAHCTBE.

DopMynupOBaHUE U I0KAa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSIX (TEOPEM CYILIECTBOBaHUS, CBOWCTBA).
N300paxeHne Ha 4epTeKax U MOJEIIAX PacCTOSHUSA U 00OCHOBAHUE CBOMX CYKICHHIA.

Omnpenenenye U BEIUMCICHUE PAacCTOSTHUN B pocTpaHcTBe. [Ipumenenue Gpopmyn u TeopeM ITaHUMETPHUH JTs
penieHus 3aaay.

O3HaKkOMJIEHUE C MOHIATHEM MapajuIeIbHOrO MPOEKTUPOBAHUS U €TI0

cBoiicTBamMu. Dopmynruposanue meopemsl 0 NIOWAOU OPMO2OHANbHOU NPOEKYUU MHO20Y20IbHUKA.

[TpumeneHue Teopuu Al 000CHOBAHUS TIOCTPOCHUHN U BBIYMCIICHUH.

ApPryMEeHTHpOBAaHUE CBOUX CYKJIEHUH O B3aMMHOM PACIIOJIOKEHUH

MIPOCTPAHCTBEHHBIX (QUTYD

MHororpanHuku

OHI/IC&HI/IG 158 XapaKTepI/ICTI/IKa pa3J'[I/I‘-IHI>IX BHUI0OB MHOFOI"paHHI/IKOB, Hepqu/ICJ'IeHI/IG "X 3JICMCHTOB U CBOfICTB.
N300paxeHre MHOTOIrPaHHUKOB U BBITTOJIHEHUE TIOCTPOSHUS Ha M300PKEHUSX U MOJIETISIX MHOTOTPaHHUKOB.
Borunicnenue TuHENRHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTYpaLUsIX, apryMEHTUPOBAHNUE CBOUX
CYXKIECHUU.

XapakTepucTruKa U H300paKeHue CEUCHUS, pa38epmKU MHO202PAHHUKOS, BEIYUCIICHUE TIIOMA e TTOBEPXHOCTEH.
[TocTpoeHue mpocTelmux ceueHuit Kyoa, mpu3Mbl, mupamMuabl. [IpumeHeHne (pakToB U CBEACHUI U3
HJ'IaHI/IMeTpI/II/I.

O3HakoOMJIEHHE ¢ BUJJAMU CUMMETPHil B IPOCTPAHCTBE, (POPMYITHpPOBAHHUE OMPEIEICHHUI U CBOMCTB.
XapakTepucTHKa CUMMETPHUH TEJI BPALLIEHUSI 1 MHOTOI'PAHHUKOB.




[IpruMmeHeHrne CBOMCTB CUMMETPUH MPH PEILICHUH 33]1a4.
Hcnionb3oBanue HpHOGpCTeHHBIX 3HAHUN IJIL UCCIICAOBAHUA U MOJCTIUPOBAHNA HCCIOKHBIX 3a1ay.
N3006paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHNE PUCYHKOB 110 YCIOBHM 3334

Tena v MOBEPXHOCTH BpallCHUS O3HakoMJIEHHE C BUJIaMH T BpaleHus, GOpMyIUpOBaHUE UX OINPEICICHUI U CBOWCTB.
dopMysIupoBaHHE TEOPEM O CEYEHUH I1apa INIOCKOCTBIO U IJIOCKOCTH, KacaTeJIbHOM K cdepe.
XapakTepucTUKa M U300pakeHue TeJ BPALICHUS, X PA3BEPTKH, CEUCHUSI.

Pemenue 3a1a4 Ha MOCTPOEHHUE CEYEHUH, BBIYMCIICHUE JUIMH, PACCTOSHUM, yIIOB, Iutomanei. [Iposenenne
JI0OKa3aTeJIbHBIX PACCYKIACHUH IIPH PELICHUH 3a1a4.

[TprMeHeHne CBOMCTB CUMMETPUH NIPH PEILICHUH 33]a4 Ha TeJla BpaLleHNs, KOMOUHALIMIO TeEll.
N300paxeHre OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA II0 YCIOBUIO 33a4l

W3mepenus B reomeTpun O3HakoMJIEHHE C MOHATUAMU IUIOIAAN U 00beMa, aKCHOMaMU U CBOMCTBaMHU.

Pemienue 3a1a4 Ha BRIYHCIICHHUE TUIOMIAACH TUIOCKHX (UTYp C TPUMEHEHHEM COOTBETCTBYIONINX (OPMYI U
(bakTOB U3 INIAHUMETPUH.

W3yueHne TeopeM O BEIYMCICHUH 00bEMOB ITPOCTPAHCTBEHHBIX TEJ, PEIICHNE 337a4 Ha IPUMEHEHHE POpMyIT
BBIYUCIICHUS] 0OBEMOB.

N3zyuenne hopmMys 1sl BBIYUCICHUS TUIOMIA/IeH TTOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJl BPAIICHUSI.
O3HaKOMJIEHHE C METOJIOM BBIUMCIICHUS MJIOLIA/IU IOBEPXHOCTH ChEpBI.

Pemenne 3a1a4 Ha BEIYMCIICHHE IUIOIIAIEH TOBEPXHOCTH TPOCTPAHCTBEHHBIX TEII

Koopaunatsl 1 BEKTOpBI O3HakoMJIEHUE C IOHATHEM BeKTOpa. M3yueHue 1ekapToBOil CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, IOCTPOCHUE
10 3aIaHHBIM KOOPAMHATAM TOYEK U TUIOCKOCTEN, HAXOXKIEHUE KOOPJAUHAT TOYEK.

HaxoxneHue ypaBHEHUI OKPYKHOCTH, c(hepbl, TUIOCKOCTH.

Brrunciienne pacCTosTHUN MEXY TOUKAMU.

N3ydeHune CBOKWCTB BEKTOPHBIX BEIUYHUH, IIPABUII PA3JIOKEHUS] BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUIL
HaXO0XJIEHUS KOOPJIMHAT BEKTOPA B MPOCTPAHCTBE, MPABKII IEUCTBUM C BEKTOPAMH, 3aJJaHHBIMH KOOPIMHATAMM.
IIpruMmeHeHne Teopuy NpU PELICHUH 3a1a4 Ha JEUCTBUS C BEKTOPaAMH.

N3ydeHune CKasipHOro MPOU3BEAEHUS BEKTOPOB, BEKTOPHOTO YPaBHEHUS MPSAMON U MNIOCKOCTH. [IpuMenenue
TEOPUH IIPU PELICHNUH 3a1a4 Ha JCHUCTBUSA C BEKTOPaMU, KOOPAUHATHBIA METOJI, IPUMEHEHUE

BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.

O3HakOMJIEHHUE C JI0KAa3aTENbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIONIOKEHUHU MPSAMBIX U IJIOCKOCTEH C
WCTIOJIb30BAaHUEM BEKTOPOB




Conepxanue o0yyeHHs

XapakTepucTuKa OCHOBHBIX BHJIOB Y4€OHOM JIEATEIPHOCTH CTYACHTOB (Ha YPOBHE yUEOHBIX JICHCTBU)

Beenenue O3HakOMJIEHHE C POJIbI0 MATEMATUKH B HayKe, TEXHUKE, IKOHOMUKE,NH(HOPMALIMOHHBIX TEXHOJIOTHUIX U
IIPAKTUYECKOU NEeATEIbHOCTH.
O3HakoOMJICHHE C MEJISIMH 1 3aJa9aMy U3yYEeHUS MaTeMaTHKHU ITpu ocBoeHnu npodeccuii CI10 u
cnenuanpbHocteit CI10

AuireOpa

PaszBuTne noHATHSA 0 UnCIe

Beinonnenune apudmernueckux JeMCTBUI HAJl UUCIIAMU, COYETAsl YCTHBIE U MUCbMEHHbIE TPUEMBI.
Haxoxxnenne npuOiImKeHHbIX 3HAYCHUN BETUYUH U IMOTPEIIHOCTEN BhIYUCICHUN (a0COMIOTHON 1
OTHOCUTEJIbHOM); CPAaBHEHHE YHCIIOBBIX BBIPAYKEHHI.

Haxoxnenue ommnbok B mpeoOpa3oBaHUAX U BBIUMCICHUSIX (OTHOCUTCS KO BCEM ITYHKTaM IIPOrpPaMMBI)

Kopnu, crenenu, sorapudmol

O3HaKOMJICHHE C IOHATHEM KOPHsI N-i1 CTENEHU, CBOMCTBAMU PAaJUKaJIOB U IIPaBUJIAMU CPAaBHEHHUS
KOpHEH.

DopMyIupOBaHUE ONPEAEIEHUS KOPHS U CBOMCTB KOpHEN. BriunciieHue u cpaBHEHUE KOpHEN,
BBIIIOJIHECHHE IIPUKUJIKU 3HAYEHUSI KOPHSI.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX PaJUKaIbI.

Brimonnaenune pacueToB 1o hopmyiam, CoaepKaIuM paJnuKaibl, OCYIIECTBIISS HeOOX0MbIe
MOJICTAHOBKH U ITPpeoOpa3oBaHusl.

Omnpenenenne paBHOCUIBHOCTH BbIpaXEHUH ¢ pagukanamu. Pemienue uppanroHanbHbIX YpaBHEHUH.
O3HaKOMJIEHHE C IOHITUEM CTETNEHU C JEMCTBUTEIBHBIM ITOKA3aTEIEM.

Haxoxaenue 3HaueHu cTeneHu, UCToNb3ys TP HEOOXOAUMOCTH HHCTPYMEHTANIbHbBIE CPECTBA.
3anucheIBaHUE KOPHS N-I CTENEHHU B BUJIE CTENEHU C IPOOHBIM MTOKa3aTeIeM U Ha000pOT.
DopMynMpOBAHKUE CBOWCTB CTENEHEN. Briuncienne crenenel ¢ palMoOHAIIbHBIM ITOKa3aTelIeM,
BBINIOJIHEHUE NIPUKUIKU 3HAYEHUS CTEIIEHH, CPABHEHUE CTEIICHEH.

[TpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHU, COJIEPKAIINX CTENEHH, IPUMEHSISI CBOWCTBA.
Pemenue nokasaTesbHbIX YPaBHEHUM.

O3HakoOMJIEHUE C MPUMEHEHUEM KOPHEUN U CTEIIEHEN NPU BBIYHMCICHUH CPEAHUX, JEIEHUHN OTPE3Ka B
«30JIOTOM CEUCHUU.

Pemrenne npukitagHpIxX 3a/1a4 Ha CIIOXKHBIE TPOLIEHTHI

ITpeoOpa3oBanue anredpandeckux
BBIPA)KCHU I

Brinmonnenue npeodpa3zoBaHuil BRIpaKeHUN, TIpUMEHEHUE (POPMYI,CBSI3aHHBIX CO CBOMCTBAMU CTETICHEH U
norapuMoB.
Omnpenenenne 006IaCcTH JOMYCTUMBIX 3HAYSHUN JTOrapu(hMUYECKOTO BHIPAKEHUS.




Pemenune norapupMudeckux ypaBHEHHHA

OCHOBBI TPUTOHOMETPHUH

OCHOBHBIE TTOHSTHSA

OcHoBHble NOHATHA V3yYeHHe palnaHHOIO METO/Ia U3MEPEHUS YIIIOB BPALLEHHUS U UX CBS3H C I'PaJyCHOU
Mepoii. VI300paxeHue yriioB BpalleHus: Ha OKPYKHOCTH, COOTHECEHUE BEJINUNHBI YIJIa C €r0
PacIoI0KEHUEM.

DopmynupoBaHHUE ONPEACICHUN TPUTOHOMETPUIECKUX (DYHKITHIA

JUIs YIJIOB IIOBOPOTA M OCTPBIX YIJIOB IPSAMOYIOJIBHOIO TPEYTOJIbHUKA U 0OBSCHEHUE UX B3aUMOCBS3H

OcCHOBHEBIE TPUT'OHOMETPUYCCKHC
TOXACCTBa

ITpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB AJIs BBIYNCIICHUS 3HAYEHUI
TPUTOHOMETPHUYECKUX (PYHKIUH 110 OJHON U3 HUX

[Ipeobpa3oBaHus MPOCTEHIINX
TPUTOHOMETPUUECKUX BBIPAXKEHUN

N3yueHre 0CHOBHBIX (hOPMYJT TPUTOHOMETPUH: (POPMYJIBI CII0KEHUS, YABOCHHSI, TPeoOpa30BaHUs CyMMBbI
TPUTOHOMETPHUYECKUX (DYHKUIUH B MPOU3BEICHHUE U MIPOU3BEICHHS B CyMMY U IIPUMEHEHHUE TIPU
BBIUMCJICHUH 3HAUYEHUSI TPUTOHOMETPUYECKOTO BBIPDAKEHUS U YIIPOILLIEHUS €TO.

O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOU

OKPYKHOCTHU U IIPUMEHEHHE UX IS BbIBO/A (DOPMYIT IPUBEICHHUS

HpOCTCfII.HHG TPUTOHOMCTPHUYCCKUC
YPaBHCHUSA U HepaseHCmaea

Pemenue no gpopmynam 1 TPUrOHOMETPUYECKOMY KPYT'y IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHHH.
[TpumeHeHre oOUIMX METOIOB PEIIeHUs YpaBHEHUN (IIpUBEIEHUE K JIMHEHHOMY, KBaJpaTHOMY, METO/]
pa3I0KEHUS HA MHO>KUTENH, 3aMEHBI [IEPEMEHHON) TIPY PELLIEHUN TPUTOHOMETPUUECKUX YPaBHEHUM.
YMeHue oTMedaTh Ha Kpyre pelieHus IpoCcTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApkcuHyC, apKKOCHHYC,
apKTaHI€HC Yucia

O3HaKkoOMJIEHHE C TTOHATHEM OOpPaTHBIX TPUTOHOMETPUYECKHX ()YHKITUH.
N3yuenue onpeneneHuit apkCuHyca, apKKOCUHYyca, apKTaHTeHca Yucia, (opMylIupoBaHue ux,
n300pakeHre Ha eIMHUYHON OKPYKHOCTH, IPUMEHEHHE NP PEIICHUH YPaBHEHUN

®YHKIIAW, NX CBOWCTBA 1
TPA®UKH

OyHKIUN.
[TonsiTre 0 HeMpPepHIBHOCTU (DYHKIIUU

O3HaKkoOMJIEHHE C TOHATHEM NIEPEMEHHOM, MPUMEpaMu 3aBUCUMOCTEH MeX 1y epeMEHHBIMH.
O3zHakoMJIeHHE ¢ TOHATHEM TpadurKa, onpeesieHne NPUHAIEKHOCTH TOUKU IpaduKy GyHKIUH.
Omnpenenenue no ¢popmyJie MpocTeiiei 3aBUCUMOCTH, BUJa ee rpaduka. Beipaxkenue no gpopmyie
OJHOI IEPEMEHHON Yepe3 Apyrue.




O3znakomiieHHe ¢ onpeaeneHrueM QyHKIuu, GopmynupoBanue ero. Haxoxaenue obmactu onpeneneHus u
obJyiacTy 3HaYCHUIA (PYHKITUN

CaoiicTBa (yHKIHU.
I'padmaeckas naTEpHIpETAIIHSL.
[Tpumeps! PyHKIIMOHATBHBIX
3aBUCHMOCTEH B pealIbHBIX
nporeccax u sIBICHUSIX

O3HakoMIIeHHE ¢ TpUMepaMu (HYHKIIMOHAIBHBIX 3aBUCUMOCTEH B peajibHBIX MPOIECCaX U3 CMEXKHBIX
JUCLUIUIMH.

O3HaKOMJIEHHE € JOKa3aTeJIbHBIMU PACCYXACHUSIMH HEKOTOPBIX CBOMCTB JIMHEHHON M KBaJpaTUYHON
GYHKIHHA, TPOBEJCHUE UCCIICIOBAHUS IMHEWHOW, KYCOUHO-TMHEHHOM, TPOOHO-IMHEHHON 1
KBaJpaTHIHON (DYyHKIMIA, TOcTpoeHue ux rpadukos. [loctpoenue u urenue rpaukoB GyHKIUH.
HccnenoBanue GyHKIMH.

Cocrapnenue BU10B (GYHKIUH 110 JTaHHOMY YCIIOBHIO, PELICHHE 33a4 Ha IKCTPEMYM.

Boinonnenue npeoOpazoBanuil rpaduka GyHKIMH

OO6patHbie GyHKIIUU

Uzyuenue nowsamus obpamuou ¢hynkyuu, onpeaeneHue BUaa U nocmpoerue epaguxa oopamuou yHkyuu,
Haxodicoenue ee obnacmu onpedenenus u oonacmu sHadenuti. IlpumMenenue cBOUCTB G yHKIUN

IPY MCCIICIOBAHNY YPAaBHEHUH U PEILICHHUH 3a/1a4 Ha DKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (PyHKIIUU

CreneHHble, TOKa3aTeNbHBIE,
JorapuMUIECKHue U
TPUTOHOMETPHUYECKUE (DYHKITHH.
OO6patHbIe TPUTOHOMETPUUECKUE

byHKIIUU

Beruucnenue 3HaueHuit GyHKUIUH 10 3HAUEHUIO apTyMEHTa.

Onpeznenenne NOJ0KEHNS TOYKU HA TpaduKe 10 ee KOOpAUHATaM U Ha00O0poT.

Hcnonb3oBanue cBONCTB (QyHKIMIA 11 CpaBHEHMsI 3HAUEHUI CTereHel U lorapu@MoB.

[Toctpoenue rpaMKOB CTENEHHBIX U JOTapU(PMUUECKUX PYHKIIMH

Pemenue noka3aTenbHbIX U JTOTapu(PMUUECKHX YPABHEHUH U HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.
O3HaKkoOMJIEHHE C TOHATHEM HENPEPBIBHON NEPUOANYECKON PyHKIIMU, (POPMYINPOBAHUE CBOMCTB CHHYCA
U KOCUHYCa, TOCTPOEHHE UX IPpahuKOB.

O3HakoMJIEHHE C TOHATHEM FAPMOHMUYECKUX KOJIEOaHUM U MpUMepaMHu rapMOHUYECKUX KOJIeOaHui asist
OTHCaHMs IPOLECCOB B (PU3MKE U APYTHX OONACTIX 3HAHUSL.

O3HakoMJIEHHE C TOHATUEM Pa3pbIBHOM nepuoandyeckoi GyHKIUU, GOpMYyIUpOBaHUE CBOWCTB TaHT€HCA U
KOTAaHI'€HCA, TIOCTPOEHUE UX IPa(huKOB.

[TpumeHeHre CBOMCTB (PyHKLNMN /U1 CpaBHEHMS 3HAUEHUN TPUTOHOMETPUYECKUX (DYHKLINMN, pelIeHHs]
TPUTOHOMETPUYECKUX YPaBHEHUI.

Ilocmpoenue epaguros obpamuvix mpuzoHoMempuieckux GyHKYull u onpeoeienue no epapukam ux
ceoticma.

Brimonnenue npeoOpa3oBanus rpadukos




HAYAJIA
MATEMATHYECKOI'O
AHAJIN3A

HOCJ’IGI[OB&TCJ'IBHOCTI/I

O3HaKOMJICHHE C TTOHSITHEM YHCIIOBOM MOCIIE0BATEILHOCTH, CIOCOOAMH €€ 3aJJaHMsl, BHIYMCICHUSIMU €€
YJICHOB.

O3HakomeHue ¢ nousimuem npeoeia nocied08amelbHOCU.

O3HaKOMJICHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOTO YHCIIOBOTO PsiJia HA IPUMEPE BBIYMCICHHUS CyMMBI
0ecKOHEYHO YOBIBAIOIIEH reOMEeTPUUYECKON MTPOrPECCUu.

Pemienue 3a1a4 Ha mpuMeHEeHNE POPMYIIBI CYMMBI OECKOHEYHO YOBIBAIOIIECH T€OMETPHUECKON IPOTPECCUH

[IpousBoaHas 1 ee npUMEHEHUE

O3HakoOMJICHUE C TIOHSTHEM IPOU3BOJIHOM.

Wzyuenue u GopMyIupoBaHHUE €€ MEXaHUYECKOTO U TEOMETPUUECKOTO CMbICIIA, U3YYCHHE aIrOpuTMa
BBIUMCJICHHSI IPOU3BOIHON HA NMIPUMEpE BBIYUCIICHUSI MTHOBEHHON CKOPOCTH U YIIIOBOTO K03 durmenrta
KacaTeJbHOM.

CocraBnieHue ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHUJIE.

VYcBoenue npasui quddepeHInpoBaHus, TAOIUIIBI TPOU3BOAHBIX AIEMEHTAPHBIX (PYHKINN, TPUMEHEHUE
tst udepeHIpoBaHus PYHKIIHA, COCTaBIICHUS YPaBHEHUS KacaTSIIbHOM.

W3ydeHue TeopeM O CBSA3M CBOWCTB (DYHKIIUU U IPOU3BOIHOM, (OPMYIHPOBKA UX.

[IpoBeneHme ¢ MOMOIIBIO TPOU3BOTHON HCCIeq0BaHUs (DYHKIINH, 3aaHHOU (POPMYIIOH.

YcTaHoBNeHUE CBS3U CBOMCTB (PYHKIIMU U IPOU3BOAHON MO UX rpaduKam.

[IpumeneHne MPOU3BOHOM JIJIsl PEIICHMS 33]]a4 Ha HaX0K/IEHUE HauOOJIbIIIETr0, HAUMEHBIIIETO 3HAYCHUS U
Ha HaXOXJIEHUE FKCTpEMyMa

IlepBooOpa3Has u uHTErpa

O3HaKkoMJIEHHE ¢ TOHATUEM MHTETpasia u epBooOpa3Hoil.
N3yueHue mpaBuia BEIYUCIEHUS IepBo0Opa3Hoi 1 Teopembl HbtoToHa— JleitOnuma.
Pemenue 3a1au Ha CBSI3b TEPBOOOPA3HON U €€ TPOU3BOIHON, BEIYHCICHHE TIEPBOOOPA3HOM JIJIsl JAaHHOM

GyHKIHH.
Pemienne 3a1a4 Ha IpUMEHEHNE UHTErpalla Ayl BBIYUCICHUs (PU3NYECKUX BEJIMYUH U IUIOIAeH

YPaBHeH]/Iﬂ H HEPABCHCTBaA

YpaBHEHHUS U CUCTEMBI YPAaBHEHUIN
HepaBeHcTBa 1 cCTEMBI HEPaBEHCTB
C ABYMsI IEPEMEHHBIMHU

O3HakoMJIEHHE C TPOCTEHIINMU CBECHUSIMU O KOPHSX ajareOpandeckux ypaBHEHHH, TOHATHIMU
WCCJIEI0BAHMS YPABHEHHM U CHCTEM YPaBHEHHM.




W3yuyenue Teoprun paBHOCUIIBHOCTH YPaBHEHUN U €€ IpuMeHeHus. [I0BTopeHue 3alnucu pereHus
CTaHJapPTHBIX YPaBHEHMIA, TPUEMOB MIPe0Opa30BaHUs YpaBHEHUHN AJIs CBEIACHUS K CTAaHIAPTHOMY
YPaBHEHHUIO.

Pelenne panmoHalbHbIX, UPPALMOHAIIBHBIX, I0KA3aTEIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUN U
CUCTEM.

Hcnonb3oBaHne CBOWCTB U rpaduKoB GYHKITUN SIS pEIICHUST YpaBHEHUH.

[loBTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Pemennie ypaBHeHUH ¢ MPUMEHEHUEM BCEX MPUEMOB (pa3iio’KeHUsI Ha MHOKUTENH, BBEICHUS HOBBIX
HEU3BECTHBIX, MOJICTAHOBKH, IPapIecKoro MeToaa).

Pemenune cucrem ypaBHEHHH ¢ MIPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.

O3zHakoMJIeHHE ¢ OOLTMMH BOIIPOCAMU PEIICHUSI HEPAaBEHCTB U UCMOJIb30BaHUE CBOWMCTB U TpauKOB
(GYHKIMHI pU pelIeHUH HEPABEHCTB.

Perenrie HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3IUYHbBIX CIIOCOOOB.

[IpuMeHeHre MaTeEMaTUYECKUX METOJIOB JUIsl PEIICHUS COIEPKATEIbHBIX 33/1a4 U3 PAa3INYHBIX oOsacTei
HAyKU U MPaKTUKH.

WHTepnpeTupoBaHue pe3ysibTaToOB C YUETOM pealbHbIX OrpaHUYECHUN

JIEMEHTBI
KOMBHUHATOPHUKMU,
TEOPUU BEPOSITHOCTEM
N CTATUCTUKHA

OcCHOBHBIE TTOHATHS
KOMOWHATOPUKH

N3ydeHnne npaBuiia KOMOMHATOPUKHU U IPUMEHEHHE NIPU PEIIEHNH KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 33]1a4 METOAOM Mepedopa U Mo MPaBUITy YMHOXKEHUS.

O3HaKoMIIEHHE C TOHITUSIMHU KOM6I/IHaTOpI/IKI/II pasMEIICHUAMHA, COUCTAHUAMU, IEPECTAHOBKAMU U
dopMynaMu A UX BBIYUCICHUS.

OO0bsicHeHue 1 IpuMeHeHne GOpPMYJI JIs BBIYUCICHUS pa3MEIIeHUH, TEPECTAaHOBOK M COYETAaHUMN TIPHU
peLICHUN 3a1ay.

Oznakomiuenue ¢ 6uHoMoM HeroToHa u TpeyronpHukoMm [ackars.

Pemenune npakTHueckux 3ajau ¢ UCMOIb30BaHUEM MOHATHH U MPaBUJI KOMOWHATOPUKH

DIIEMEHTBI TEOPUU
BEPOATHOCTEMN

N3yuenune Ki1accuyeckoro OnpeiesIeHust BEpOSTHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOSITHOCTEH.

PaccMmoTpeHune npuMepoB BEIYUCIIEHHUS BEPOATHOCTEN. Pelenne 3a1a4 Ha BEIYMCIIEHHE BEPOSTHOCTEN
COOBITHI




Hpel[CTaBJIeHI/Ie JaHHBIX O3HaKOMIICHHE C OpCACTABJICHUCM YHUCIOBBIX JAHHBIX U UX XaPAKTCPHUCTUKAMMU.
(Ta6JII/II_[BI, JAuarpaMmabli, Pemrenne IMPAaKTUYCCKUX 3a/la1 Ha o6pa60T1<y YHUCJIOBBIX JaHHBIX, BBIYUCICHUEC UX XapaKTEPHUCTUK

rpaduKn)
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