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HOACHUTEJIBHASA 3AIIMCKA

PabGouass  mporpamma o01eo0pa3oBaTebHON Yy4eOHOW AUCIUILIMHA
«Marematuka» TpenHa3Ha4YeHa sl M3y4eHHs MaTeMaTukd B [ ocymapcTBEHHOM
OromKeTHOM Tpo(decCHOHAIbHOM 00pa3oBaTebHOM yupexaeHun HWpkyTckoit
obnactu «TalimeTckuil MPOMBIIIIIEHHO — TEXHOJOTUYECKHM TEeXHUKYyM» (Haiee
I'BIIOY MO TIITT), peanusyromeM o0pa3oBaTebHYIO MPOrPaMMy CPETHETO
oOmrero oopa3oBaHusi B Ipejienax OCBOeHHs oOpaszoBarenbHOM mporpammbl CITO
(OIT CIIO) Ha ©6a3e OCHOBHOTO O00mero oO0pa3oBaHUSI MPU TMOJATOTOBKE
KBATM(PHUITUPOBAHHBIX PA0OUYUX, CITyKaITUX.

PaGouass mporpamma paspaborana Ha ocHoBe TpeboBanuii GKI'OC
cpenHero oOmero oOpa3oBaHUs, NPEIbSABISEMBIX K CTPYKTYpE, COIAEPKAHHUIO H
pe3ysibTaTaM OCBOEHHMS y4eOHOM AMCHUIUIMHBI «Marematuka», HTpUMEPHOU
nporpaMMbl 1Mo y4ueOHOW aucuuiimHe «MareMaTnkay W B COOTBETCTBUHU C
PekomMeHauMsIMu 10 OpraHu3aliy MOoJy4YeHUs] CpeaHero ooiero oopazoBaHus B
npeaenax OCBOCHHUS 00pa3oBaTENbHBIX MPOTPAMM CPEIHETO MpodheccHoHANTBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHMSI C Y4YETOM TpEOOBAHMIA
(denepanbHbIX TOCYIApPCTBEHHBIX OO0pa30BaTENbHBIX CTAHJAPTOB M IOTy4YaeMOi
npodeccun cpennero npodeccuoHaabHOro o0pazoBanus (muchbmo JlemaprameHnTta
roCy/IlapCTBEHHOW TMOJIUTUKK B cdepe mnoaroroBku padounx kaapoB u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue padoueit mporpammbl «MaTemaTrnkay HarpaBiIeHO Ha
JOCTH)KECHUE CIICYIOIINX LesIei:
= oOecnieyeHusi C(OPMUPOBAHHOCTH  MPEJCTABICHUN O  COIMAJTbHBIX,
KYJIETYPHBIX U UCTOPUIECKHX (DaKTOpaxX CTAHOBJICHUS MAaTEeMaTUKH;

= obOecnieyeHus: CHOPMUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMHUYECKOTO U
MaTEeMaTHYECKOTrO MBIIIJICHUS;

* obecneueHus] CPOPMUPOBAHHOCTH YMEHHM MPUMEHSTH MOTYUYCHHbBIC 3HAHUS
IIPY PELICHUU Pa3JINYHbIX 3a7a4;

= obOecrnieyeHus: ChOPMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUKE KaK 4acTh
OOIIEYeTIOBEYECKOH  KYJIBTYpPhl,  YHHUBEpPCAJbHOM  S3BIKE  HAYyKH,
MTO3BOJISIFOIIIEM OIMKMCHIBATh U M3y4aTh PEaIbHBIC MTPOIIECCHI U SBIICHUS.

B pabouyro mnporpaMMy BKIIOYEHO COJEp’KaHHME, HANpaBJICHHOE Ha
dbopMupoBaHUE y CTYAEHTOB KOMIETECHIIMH, HEOOXOIMUMBIX ISl Ka4eCTBEHHOTO
ocoeHus:i OIl CIIO Ha 0a3e OCHOBHOrO 00IIEro 0Opa3oBaHHs C MOJyYEHHEM
cpenHero oomero o0pa3oBaHus — NPOrpaMMbl MOATOTOBKH KBATH(DHUIIMPOBAHHBIX
pabounx, ciuyxamux, (IIIIKPC).

PabGowasi mporpamMma MOXKET HCIOIB30BATHCSA APYTUMHU TPOdheCcCHOHATBHBIMU
0o0pa30BaTeIbHBIMU  OpPTaHM3AIMAMH,  pEaTu3yIIMUMUA  00pa3oBaTeIbHYIO
porpaMMmy CpeaHero oOIero oopa3oBaHus B mpeaeiaax ocBoeHHsI ocHOBHOM Ol
CIIO na 6a3e ocHoBHOTO 001IeTO 0OpazoBanus (ITITTKPC)
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OBHIAS XAPAKTEPUCTHUKA YUYEBHOM JUCIHHAIIIMHBI
«MareMaTuKa»

Maremaruka sBisieTcs (yHIaMEHTAJIbHOW 00111e00pa3oBaTeIbHON JAUCITUTIIINHON
CO CIIOKMBIIMMCS YCTOWYUBBIM COJAEpPKAHUEM U OOMMMHU TPeOOBaHUSIMHU K
MOJITOTOBKE CTY/ICHTOB.

B I'BIIOY UO TIITT, peanusyromiem 00pa3oBaTesibHYIO IPOrpaMMy CPEIHETO
obmero obpaszopanus B npenenax ocBoeHus Ol CITO na 6a3e 0CHOBHOTO 00IIIEro
o0pa3oBaHus, U3yUCHHE MaTeMaTHUKH UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTHU OT
npoduis mpodeccrnoHanbHOTO0 00pa30BaHMSI.

[Ipu ocBoeHun mnpodeccun ECTECTBEHHOHAYYHOTO MpOQuiIs
po(hecCHOHAIIBHOTO 00pa30BaHMsl MaTeMaTHKa H3y4aeTcsi Ha 0a30BOM YpOBHE
OKIT'OC cpeanero o0Oiiero oOpa3oBaHUsl. DTO BBIPAKAETCS YEPE3 COACPKAHUE
oOy4yeHHUs, KOIMYECTBO YAacOB, BBIJEISAEMBIX Ha HM3yYEHHE OTACIbHBIX TEM
nporpaMMbl, TIYOMHY WX OCBOEHHUS CTyAEHTaMH, uepe3 o0BeM H XapakTep
NPaKTUYECKUX 3aHSITHHA, BHUJAbI BHEAYAUTOPHOW CAMOCTOSTEIHLHOW pabOTHI

CTYACHTOB.
OO6mue e U3ydyeHus MaTeMaTUKU TPAJIUIIMOHHO PEaTUu3yIOTCS B UEThIpEX
HalpaBJeHUAX — oOIee TMpeACTaBlIeHne 00 HACIX M METOJaXx MaTeMaTHKH,

HHTCIUICKTYAaJIbHOC Pa3BUTHUC, OBJIAJICHUC HGO6XOI[I/IMI>IMI/I KOHKPCTHBIMHA
3HAHUAMU U YMCHUSAMHU, BOCIINTATCIIbHOC BOSI[GﬁCTBHG.

Conepxanue y4eOHON TUCIUILIMHBI Pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMH
coJiepKaTeIbHBIMU JIMHUSMH O0yUeHUSI MaTeMaTHKE:

— anreOpanyeckasl IMHUS, BKJIFOYAIOIIasi CUCTEMATH3aIlUI0 CBEACHUN O YHCIIaXx;
U3y4eHHE HOBBIX U 00O0OIIEHHE paHee M3YUYEHHBIX omeparuili (BO3BEICHUE B
CTETNEHb, W3BICYCHHUE KOpHS, JorapupMUpOBAaHUE, CHHYC, KOCHUHYC, TaHTEHC,
KOTAHTE€HC U OOpaTHbIE K HUM); U3YYCHHE HOBBIX BHUJIOB YMCIIOBBIX BBIPAKECHUH U
(GbopMyII; COBEpIIICHCTBOBAHUE MPAKTUYCCKUX HABBIKOB M BBIYUCIUTEIHLHOU
KyJIBTYPBI, PACIIUPEHUE W COBEPIICHCTBOBAHUE aireOpanvecKoro ammapara,
chOPMHPOBAHHOTO B OCHOBHOW IIKOJE€, W €ro TPHUMEHEHHE K PEHICHUIO
MaTeMaTHYECKUX W MPUKIIATHBIX 33134,

— TEOpPETUKO-(PYHKIMOHATbHAS JIMHUS, BKJIIOYAIOIIAS CHCTEMATH3aIui0 U
pacIMpeHue CBeICHU 0 (DYHKIHSX, COBEPIICHCTBOBAHUE IpadUUCCKUX YMEHUMH;
3HAKOMCTBO C OCHOBHBIMHM HJCSIMH M METOJaMH MaTEMaTHYECKOrO aHaliu3a B
o0ObeMe, TIO3BOJSIONIEM HCCIIENOBaTh JJIEMEHTapHble (YHKIIMM ©  peliaTh
NpoCTeiIme reoMeTpudecKkre, U3NIECKUe U IpyTrue MPUKIaIHbIC 3a/1a4H;

— JIMHUSL YpPaBHEHUUW M HEPaBEHCTB, OCHOBAaHHAs Ha IOCTPOCHUU U
MCCJIEIOBAaHUN MaTEMaTHYECKUX MOJIENCH, MepeceKaromascsa ¢ alreopandeckon u
TEOPETUKO-PYHKITMOHAILHON  JIMHUSMHA W BKJIIOYAIOIIAs ~ pPa3BUTHE U
COBEPIIIEHCTBOBAHNE TEXHUKH anreOpanvecKux MpeoOpa3oBaHUM IS PEIICHHUS
ypaBHEHUH, HEPABEHCTB W CHUCTeM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOWUTHh U
MCCJIeIOBaTh MPOCTEUINE MaTEMaTHUYCCKUE MOJETN TPH PENICHUH TPHUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CTICIIHATBHBIX JTUCIIUILINH;



— TeOMEeTpUYEecKas JIMHUS, BKIIOYAIOUIAs HAMISAIHbIE MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYypaX U U3YyUECHHE UX CBOUCTB, (POPMHUPOBAHUE U PAZBUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)KEHUs, PA3BUTHE CIIOCOOOB  T'€OMETPUUYECKUX
W3MEPEHUM, KOOPJMHATHOTO U  BEKTOPHOTO  METOAOB  JUIsl  pEIICHUs
MaTeMaTUYECKUX U MPUKIIAIHBIX 3a1a4;

— CTOXacTUYecKasi JIMHMS, OCHOBAHHAs Ha Pa3BUTHH KOMOMHATOPHBIX YMEHMHIA,
peICTaBIeHUN 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYAaIoIIEro Mupa.

N3yuenue o6mieoOpa3oBarebHOM y4eOHOM MUCHMIUIMHBI «MaTeMaTukay
3aBepIAeTCs MOJBEICHUEM UTOTOB B (DOpME 9K3aMeHa B paMKax MPOMEKYTOYHOM
aTTecTalnu CTyIeHTOB B mpoiiecce ocBoeHusi ocHoBHOW OII CITIO ¢ nomydyeHuem
cpenuero obmero oopazosanus (ITITKPC)

B pazpene nporpammbl «Conepkanue y4eOHOW IUCHMILUIMHBDY KypCHBOM
BBIJICJICH Marepual, KOTOpbIA MpU H3YYCHUM MAaTEMATUKHU KOHTPOJIIO HE
MTO/IJIC)KUT.

MECTO YUYEBHOMH JUCIHUIJINHBI B YYEBHOM ILJIAHE

VYyebnas mucruruimHa «Matematukay SBISIETCSt YYEOHBIM TMPEIMETOM
o0s3arenbHON mpenmeTHOW obnactu «Marematuka U uHpopmarukay DKI'OC
cpeaHero o0mero oopa3oBaHuUs.

B I'BITOY HO TIITT, peanuzytomeM oOpa3oBaTeIbHYIO0 TPOTrPaMMy CPEIHETO
obmero oopazoBanus B npeaenax ocsoenust OI1 CITO na 6a3e 0CHOBHOTO 001IIETO
oOpazoBaHus,  ydeOHas  auciuiuimHa  «MaremaTuka»  u3y4yaeTrcsa B
obmreoopazoBarenpHoM 1ukiIe ydeoHoro maHa OIl CIIO na 6Gaze OCHOBHOTO
o011iero oOpa3zoBaHus ¢ ojiydyeHueM cpeanero oomiero oopazosanus (ITITKPC).

B yue6nbix mianax [MIIKPC yuebHas nucuumuinHa «MartemaTtuka» BXOAUT B
cocTaB O0mMX 0011e00pa30BaTeNbHbIX YUYEOHBIX TUCUUIUINH, (POPMHUPYEMBIX W3
o0s3arenbHbIX npeameTHbix obnacteir ®KI'OC cpeanero oOiiero obpa3oBanus,
st npodeccuir CIIO  coorBercTByomero mnpoduis npodecCuOHaTILHOTO
00pa3oBaHUAI.



PE3YJIbTATbI OCBOEHUS YYEBHOM U CIATLITAHBI

OcBoeHue conepkaHusi ydeOHOW IUCHMIUIMHBI «MaremaTtnkay obOecreyrBaeTt
JOCTH)KEHUE CTYAEHTaMHU CIEIYIOLINX Pe3yibmamos:
JIUYHOCHHBIX:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O MAaTEMAaTUKE KaK YHHUBEPCAIbHOM

SA3BIKE HAYKH, CPCACTBC MOJCIIMPOBAHNUA SIBICHUM U IMponIcCCOB, 00 naciax nu
METOAAX MAaTCMAaTHUKH,

IMIOHUMAHHUC 3HAYMMOCTHU MATCMATUKKW JIsI  HAYYHO-TCXHHUYCCKOI'O

nporpecca, chOPMUPOBAHHOCTh OTHOIIEHHUS K MaTéMaTHKe KaK K YacTH
00111€YEeI0BEYECKON KYJIbTYpPhl 4Y€pe3 3HAKOMCTBO C HUCTOPHUEH pa3BUTHS
MaTEeMAaTHUKH, SBOJIIOLIMEH MaTeMaTUISCKUX UJICH;

pPa3sBUTUC JIOTMYCCKOI'0 MbIINUJICHUA, HPOCTPAHCTBCHHOIO B006pa)K€HI/I$I,

AITOPUTMUYECKON  KyJIbTYphl, KPUTUYHOCTH MBINUICHUS Ha YPOBHE,
HEeoOXomuMoOM it Oyayiieid npodecCUOHANBHON AESITENBbHOCTH, IS
MPOJIOJKEHUS] 00pa30BaHUs U CaMOOOPa30BaHMUS;

OBJIAJICHNC MATCMATUYCCKHUMH 3HAHUAMHA U YMCHUSIMU, H€O6XOI[I/IMBIMI/I B

MOBCEHEBHOW JKM3HU, JUISI OCBOCHHS CMEXHBIX €CTECTBEHHOHAYYHBIX
TUCITUTUITMH W JUCIUIUTMH TPOGECCHOHATBHOTO IHKIA, IS TOTyYCHUS
o0pa3oBaHus B 00JIACTSIX, HE TPEOYIOIMX YIITyOJEHHONW MareMaTH4eCcKOM
MOJITOTOBKU;

TOTOBHOCT W  CIHOCOOHOCTH K O0Opa3oBaHHWIO, B TOM YHCIE

caMoo0Opa30BaHWI0, Ha TMPOTSHKEHWH BCEH  JKU3HHU; CO3HATEIIBHOE
OTHOIICHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCICIITHON
npo¢eCCHOHAIBHOM 1 O0IIECTBEHHOM JACSATEILHOCTH,

TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEJIbHOM, TBOPYECKOW U
OTBETCTBEHHOM JESTENBHOCTH;

TOTOBHOCTH K KOJJIEKTUBHOU PabOTe, COTPYIHUYIECTBY CO CBEpCTHUKAMH B
00pa3oBaTeNIbHOM, OOIIECTBEHHO IMOJE3HON, Y4eOHO-HCCIIEeI0BATEILCKOM,
MIPOCKTHOW U JPYTHX BHJIAX JCSITCIBHOCTH;

OTHOIICHHUE K HpO(i)CCCHOHaHLHOﬁ ACATCIIPHOCTH KaK BO3MOXHOCTH

ydyacTUsi B PpEUICHHM JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIEeHAIMOHAIBHBIX IPOOJIEM;

.Memanpedfuemn blx:

. |:||:| YMEHHUEC CaMOCTOATCIBbHO OIPECACIIATE LCIN ACATCIbHOCTH MW COCTABJIATH

ITJIaHBI

ACATCIIbHOCTHU,; CaMOCTOATCIIbHO OCYHICCTBIIATh, KOHTPOJUPOBATL H

KOPPCKTHUPOBATh MACATCIbHOCTL, HCIIOJIB30BATh BCC BO3MOXHBIC PCCYPCHI OJIA
JOCTHXKCHHNA IIOCTABJICHHBIX ueneﬁ n pealu3allvi IUIaHOB JOCATCIBbHOCTH,
BI)I6I/IpaTB YCIICHIHBIC CTPATCTUH B PA3JIMYHBIX CUTYyallUAX;



" YMEHHME MPOAYKTUBHO OOIIATBCd M B3aMMOJEWCTBOBATH B MpoLECCEe
COBMECTHON JESITENbHOCTH, YYHUTHIBAaTh MO3UIMH JAPYTUX YYAaCTHHKOB
JEeSATENbHOCTH, 3()(PEKTUBHO pa3peliaTh KOHPIUKTHI;

" BJAJICHHE HaBBIKAMHU [I03HABATEIbHOM, Y4YEOHO-UCCIIENOBATEIBCKON U
MIPOEKTHOM JESITENIbHOCTH, HABBIKAMU pa3pelieHus: npoliaeM; CrnocoOHOCTb
U TOTOBHOCTh K CAMOCTOSITEIBHOMY TIOMCKY METOAOB  PEIICHHUS
MPaKTUYECKUX 3aJ1a4, TPUMEHEHUIO PA3IUYHBIX METOJIOB MO3HAHUS;

" TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSATEIbHOM HMHPOPMAIMOHHO-
MO3HABATEIBHOM JEATENbHOCTH, BKJIIOYAas YMEHUE OPUEHTUPOBATHCA B
pa3MyYHBIX HCTOYHWKAX HWH(POpPMAIUK, KPUTHYECKH OICHHBATH U
MHTEPIPETUPOBATH HHPOPMALIHIO, TOJIyYaEMYIO U3 Pa3IMYHbIX UICTOUHUKOB;

" BIJIQJICHUE SI3BIKOBBIMHM CpPEIACTBAMH — YMEHME SICHO, JIOTMYHO M TOYHO
u3jgaraTb CBOK TOUKY 3pEHUS, HCIOJb30BaTh aJCKBaTHbBIE SI3bIKOBBIC
CpEICTBa;

" BJIQJICHHME HaBbIKAMU IIO3HABAaTEIbHOW pEQIEKCMHM KaK OCO3HAHMS
COBEpIIAEMBIX JEHCTBUII U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBaHUM, T'PaHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MO3HABATEJIbHBIX
3a]a4 ¥ CPEACTB UX JIOCTHXKECHUS;

"  [EJIEYyCTPEMIIEHHOCTD B oMcKax u NPUHATUN pelIeHuH,
COOOpa3UTENbHOCTh W HMHTYHUIMS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
NpEeICTaBICHU; CHOCOOHOCTh BOCIIPUHUMAThH KPAcOTy M TaPMOHUIO MUPA;

npeomemHmsix:

" c(OpMUPOBAHHOCTh MPEJICTABICHUNA O MaTeMaTHMKE KaK 4YacTh MHPOBOMU
KyJbTYpbl M O MECTE€ MATeMaTUKH B COBPEMEHHOW IMBWIM3ALUU, O
crocobax ONnucaHusl Ha MAaTEMAaTUUECKOM SI3bIKE SIBIICHUI peaibHOTO MUPAa;

" c(hOpMHPOBAHHOCTh NPEACTABICHUNA O MAaTeMAaTHYSCKHUX ITOHATHIX KaK O
BOXHEMIINX MATEMaTUYECKUX MOMENIAX, MO3BOJISIONIUX OINHUCHIBATH U
M3y4aTrb pa3Hble NPOLECChl U SBJICHUSA; MOHUMAHUE BO3MOXKHOCTHU
AKCMOMAaTHYECKOr0 MOCTPOEHHSI MATEMAaTHYECKUX TEOPU;

"  BIAJCHHE METOJAMH JOKa3aTeJIbCTB M aJTOPUTMOB PCHICHHUS, YMCHHE WX
NPUMEHSATh, IMPOBOJUTH JOKA3aTEIbHBIC PACCYKIACHHS B XOJE PCIICHUS
3a/1ad;

u BIIQJICHUE CTAHJAPTHBIMHA IPUEMAMHM PELICHHWS PALNUOHAIBHBIX U
UppalMOHAIbHBIX, II0Ka3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHMM W HEPABEHCTB, HX CHUCTEM; HCIOJIb30BAaHUE T'OTOBBIX
KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YMCIE JUIs IOMCKA IyTH PELICHHS U
WJUTKOCTPALY PEIICHHs] YPABHEHUN U HEPABEHCTB;

u c(OPMUPOBAHHOCTh  MPEJCTABICHUH 00  OCHOBHBIX  TMOHATHSIX
MAaTeMaTHYECKOr0 aHaliu3a ¢ HUX CBOMCTBAX, BIAJCHUE YMEHHEM
XapaKTEepU30BaTh TMOBeJAeHUE (YHKIMM, HCIOIb30BaHUE TMOJYyYEHHBIX
3HAHUU JUJI1 ONIMCAHUS U AaHAJIN3a PEaJIbHBIX 3aBUCUMOCTEM;



"  BJAQJCHHUE OCHOBHBIMU IMOHATHSAMU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBax; C(OPMUPOBAHHOCTH
YMEHHsI pPACIO3HAaBaThb Ha YEPTEkKAX, MOJACISIX M B PEAJbHOM MHpPE
rE€OMETPUUYECKUE burypsi; IPUMEHEHHE W3YYEHHBIX CBOMCTB
reoMeTpudeckux Guryp u Gopmyn Ajig peuieHUus TeOMETPUUYECKUX 3a/1ad U
3a/1a4 C IPaKTUYECKUM COAECPKAHUEM;

"  c(OpMUPOBAHHOCTH MPEJACTABICHUIN O Mpoleccax U SABJICHUAX, UMEIOIINX
BEPOSATHOCTHBIM ~ XApPaKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTIX B
pealbHOM MHpE, 00 OCHOBHBIX TIOHSTHSIX 3JEMEHTApHOW TEOpHHU
BEPOSATHOCTEW; YMEHNUN HAaXOAUTh W OLIEHWBATH BEPOSTHOCTU HACTYIUICHUS
COOBITUII B TIPOCTEHMIIMX MPAKTUYECKUX CHUTyallUsiX M OCHOBHbBIC
XapaKTEPUCTUKH CIIyYalHbBIX BEJIUYMH;

" BJIAACHHC HABBIKAMH MCIIOJIB30BAHHS T'OTOBBIX KOMIIBIOTCPHBIX IIPOTpaMM
IMIpH pCIICHUH 3a71a4.

COJIEP)KAHUE YYEBHON JUCIIUTIJINHBI

BBenenue
Marematrika B Hayke, TEXHUKE, DKOHOMHKE, MH(OPMAIMOHHBIX TEXHOJIOTHSAX M
MPAKTUYECKON JIEATENBHOCTU. Llenmm ®W 3amaud WM3ydeHHsT MareMaTUKd IIpU

ocsoenuu npodeccuii CI1O.
AJITEBPA

Pa3BuTHne NoHATHSA 0 YHCIE
enbie u panuoHanbHble uyucaa. JledcTButenbHble uwucna. [llpubnusicennvle
gviyucaenus. Komnnexcuuvle uucna.

Kophu, crenenu u jorapudmsi
Kopau u crenenu. KopHu HaTypajqbHOW CTENEHW M3 4YHUCIAa W UX CBOMCTBA.
Crenenn ¢ pauMOHAIBHBIMM TIOKa3aTessiIMM, UX cBoWctBa. (CreneHu ¢
NEHCTBUTEIBHBIMU MoOKazareaaMu. Ceoticmea cmenenu ¢ OeucmeumenbHbiM
noxazame’snem.
Jlorapudm. Jlorapudm uymcma. OcHoBHOE JorapuMUYECKOe TOXKIECTBO.
Jlecatnunbie W HaTypaibHble jorapudmel. [IpaBuna neficTBuii ¢ JorapudMamu.
IIepexon kK HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anredpandeckux BeIpaxeHui. [Ipeobpa3oBaHue panroHaIbHBIX,
MppalMOHaIbHBIX CTENEHHBIX, MOKA3aTEIbHbBIX U JIOTapU(PMUUECKUX BHIPAKEHUN.

IIpakTH4eckue 3aHATHA:
Apudmernyeckre JACMCTBUS HAJ 4YHCIAMM, HAXOXJACHHE MPUOIMIKEHHBIX
3HAYEHUN  BEJIMYMH U  TOTPEIIHOCTEed  BbIUMCIEHUN  (aOCONIIOTHOM |
OTHOCHUTEJIBHOM), CPaBHEHUE YMCIIOBBIX BHIPAKEHHI.
Brruncnenue u cpaBHeHME KOpHEN. BBITIOJIHEHUE PacYETOB € paiuKaIaMH.
Pemienue wuppauuoHaNbHBIX ypaBHEHUMU. HaxokieHue 3HAYEHWU CTENeHeu ¢
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pauuoHalbHBIMU  TNoKazarensiMu. CpaBHenue creneHeil. IlpeoOpasoBanus
BBIPAKECHUH, COJEPKAIIUX CTENCHU. Perenne rnoka3areabHbIX YPaBHEHUM.
Pemenune npukiiagneix 3amgad.

Haxoxxnenue 3HaueHuit jorapudma mo mpou3BoILHOMY OcHOBaHUIO. [lepexosn oT
OJIHOTO OCHOBaHHUsA K JApyroMy. BpeluncieHne u cpaBHEHHE JOrapu@MoB.
JlorapudmupoBaHue U TOTCHIMPOBAHNE BBIPAKEHUH.

[TpubnxeHHbIC BRIYUCIICHUS U PEIICHUS TTPUKIIAIHBIX 3a]1a4.

Pemmenue norapudmMudeckux ypaBHEHHM.

OCHOBBI TPUTTOHOMETPUH

OcCHOBHBIC IOHATHUSA
Pagnannas mepa yrma. BpamarensHoe asmkeHue. CUHYC, KOCHHYC, TAHT€HC U
KOTaHI'€HC YMCIIA.

OcCHOBHBIC TPUTOHOMETPUYECKHE TOXKIECTBA.

@opmyiiel npusBeneHus. Dopmynsl cinoxeHus. Popmyibl yaBoeHUs DPopmyinvl
NOJIOBUHHO20 Y2/1A.

IIpeoOpa3oBanust NpocTedIIMX TPUTOHOMETPUYECKUX BbIPAKEHH .
[IpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKIUI B MPOU3BEACHUE WU
NPOU3BENCHUSI B CYMMY. Bwipaoicenue mpuconomempuieckux @QyHKyui yepes
MAH2EHC NOJIOBUHHO20 ApPSYMEeHMA.

Tpuronomerpuyeckue ypaBHeHUs1 U HEPAGEHCMEA.

IIpocrenmue TPUTOHOMETPHUUYECKHUE YpaBHEHHS. IIpocmeuwue
Mpu2oHOMempu4ecKue HepaseHcmada.
OOparHbie TPUTOHOMETpUUYECKUE QYHKIUU. APKCUHYC, apKKOCUHYC, apKTaHI€HC.

IIpakTHYecKue 3aHATHSA:

PannanHbIil METO M3MEPEHUS YITIOB BPAIEHUS U CBSI3b C IPaJyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (DOPMYJbl CIOKEHUA, YABOCHHUS,
npeoOpa3oBaHUE CYMMBbl TPUTOHOMETPUYECKUX (PYHKIIMHA B NPOU3BEACHHUE,
npeoOpa3oBaHUE TMPOU3BEIACHUS TPUTOHOMETPUYECKUX (QYHKUHUH B CymMMy
IIpocreniye TPUTOHOMETPUUECKUE YPABHEHUSA U HEPABEHCTBA.

OOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIIMU: apKCUHYC, apKKOCUHYC, ApKTaHI€HC.

®YHKIUU, X CBOUCTBA U TPAOGUKH
DOyHKIHH.
Ob6nacTb ompeneneHus U MHOXECTBO 3HAUCHUH; rpa@uK (QPyHKIHHU, TOCTPOCHUE
rpaduKoB QPyHKIMI, 3aJaHHBIX PA3IMYHBIMU CIOCOOAMH.

CBoiicTBa (PyHKIMH: MOHOTOHHOCTh, YETHOCTh, HEYETHOCTD, OTPAHUYCHHOCTb,
MEePUOTUIHOCTh. [IpOMeXyTKH BO3pacTaHWs W YObIBaHHWS, HaWOOJIbIIEE W
HaUMEHBIIIEE 3HAYCHHS, TOYKHM OJKCcTpemMyma. [paduueckas WHTEpHpeTaius.
[Tpumepsl PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peajbHBIX MPOIECCaxX W SIBICHUSX.
Apudmernueckue oneparuu Hax GyHKIUIMHU. CrokHas QYHKIHS (KOMITO3UITHUS).
Tonsamue o nenpepvleHocmu yHKyUu.

Oo6patnbie pynkuun. Obnacms onpedenenus u 001ACMb 3HAYEHUL 0OPAMHOU
Gyuxyuu. I'pagpux oopamnoti pyuxyuu.
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CreneHHble, MoOKa3aTejbHbIe, Jorapupmuueckue U TPUTOHOMETPHYECKHUE
¢pynxknun. QOOparHble TpuUroHoMerpudeckue GyHkuuu. OnpenerneHus
¢byHkuui, ux cBoiictBa u rpadguku. IIpeoOpazoBanus rpaduxos. [lapannenbHbii
NEPEHOC, CHMMETPHUSI OTHOCUTEIBHO OCEe KOOPAWHAT U CUMMETPHUS OTHOCUTEIHHO
Hayajga KOOpAMHAT, CUMMETpPHUS OTHOCUTEIBHO MPSAMOM ) = X, PacCTsHKEHUE H
CKaTHe BJIOJIb OCEH KOOPJIMHAT.

IIpakTH4eckue 3aHATHSA:

[Ipumepsl 3aBUCHMOCTEH MEXIy NEPEMEHHBIMH B pEAJBHBIX IIpOLEccax W3
cMEXHbIX quctumiuH. Onpenenenue ¢yHkuuid. [loctpoenue u ureHue rpapukon
¢bynkuii. UccnenoBanme ¢ynkiuu. CBoOWCTBA JMHEWHOW, KBaJAPaTUIHOM,
KyCOYHO-JIMHEHHOM © JpoOHO — JuHeWHoW ¢yHkumil. HenpepsiBHbIE U
nepuoguueckue pyHkuuu. CBoiicTBa U rpa@UKyd CHHYCa, KOCHHYCa, TaHI'€HCAa W
kotanreHca. OOpartHble PyHKIMHU U UX rpapuku. OOpaTHbIE TPUTOHOMETPUUECKUE
¢ysukuuu. IlpeoOpazoBanus rpaduka QyHkuuu. ['apmoHMueckue KoneOaHHUs.
[TpuknagHeie 3a1a4un.

[lokazarenpHble, Jorapumuyeckue, TPUTOHOMETPUUYECKUE ypaBHEHHUS U
HepaseHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
IMocnenoBarenbnocTu. CrnocoObl 3a7aHUs W CBOMCTBA YHUCIIOBBIX
[IOCJIEA0BATEIBHOCTEN. llonamue 0 npeoene noc1e008amenbHOCmu.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIe008aAMENbHOCHIU.
CymMMupOBaHHE NOCIEA0BAaTENbHOCTEN. beCkOHEUHO yOBIBaroIIasi reoMeTprUIecKas
IIPOTPECCUS U €€ CyMMa.

IIpousBoanas. Ilonstue o npou3BoAHONW (PyHKUHMH, €€ T€OMETPUUYECKHU H
(¢u3nyeckuil CMbICI. YpaBHEHHE KacaTellbHOU K rpaduky pynkuuu. [IponsBoaHbie
CYMMBI, PpAa3HOCTH, MPOU3BEHAECHUSA, YacTHOro. IIpoW3BOAHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIMM. [IpuMeHeHne mpou3BOHON K MCCIIEA0BaHUIO (DYyHKIIUMA
U TOCTpOCHHIO TpadukoB. [Ipouzsoouvie 00pamuou QyHKYuUU U KOMRO3UYUU
@yHrxyuu.

[Ipumepsl UCIIONB30BaHUS ITPOU3BOAHON ISl HAXOXKICHHS HAWIYUILETO PEIICHUs B
MPUKJIAJAHBIX 3a/1a4aX. Bropas mpousBoHas, €€ TeOMETpHUUEeCKUi U (HU3NIeCKUi
cmbici. Haxoxxaenne ckopocTH i mpoliecca, 3a1aHHoro (popmyIioit u rpadukoMm.
IlepBooOpa3Hasi u HHTerpaJ.
IIpuMeHeHne  ONpENEeNeHHOr0  MHTerpajga Uil HAXOXKICHHS  IUIOIIAAH
KpuBonMHeWHOW  Tpameuun. ®Dopmyna  Herorona-JleliOnuna.  [Ipumepsr
MPUMEHEHUS UHTerpaia B (PU3UKE U TEOMETPUH.
IIpakTH4eckue 3aHATHA:
YucnoBass MOCIENOBAaTEIbHOCTh, CIOCOOBI €€ 3a/laHus, BBIUYMCIEHUS YJICHOB
nocienoBarenbHocTu. [lpenen mnocnenoBarenbHOCTH. beckoHeuHo yObIBaroias
reOMETPUYECKas MPOrPECCUSL.
[TpounsBoHAasA, MEXaHUYECKUN U T€OMETPUYECKUI CMBIC IIPOU3BOAHOM.
VYpaBuenue  kacarenbHOM B oOmiem  Buzae. llpaBuna u  dopMylisl
muddepeHupoBadus, TaOMUIA TPOU3ZBOMHBIX  AJIEMEHTApHBIX  (YHKIUH.
HccnenoBanne (GyHKIMH ¢ TIOMOIIBIO MPOM3BOIHON. HaxoxkaeHne HanOObIIIero,
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HAUMEHBIIIETO 3HAYCHUS U SKCTPEMANIBHBIX 3HAYCHUN (DYyHKITHH.
Wurterpan u mnepBooOpasHas. Teopema Hbrorona-Jleitonuma. Ilpumenenue
MHTETpaJia K BBIYUCICHUIO (U3NYECKUX BEIMYNH U TUIOMIAICH.

YPABHEHHMA 1 HEPABEHCTBA

YpaBHeHUA U CUCTEMbI YPAaBHEHHH.

PanyonanbHbple, UPpALMOHAIBHBIE, IIOKA3ATEJIIBHBIE W TPUTOHOMETPUYECKUE
YPaBHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM.

OCHOBHBIE NTPUEMBI UX pELICHUS (Pa3joKEHUE HA MHOXKUTEIH, BBEJACHHE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, rpad)UueCKU METO/).

Hepagsencrsa.

PanoHanbHble, HppalnMOHAIbHbIC, IIOKA3ATEIbHBIE U  MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE PUEMBI UX PELIEHUS.

HUcnonb3oBanue cBOMCTB M rpapuKkoB pyHKUMHA PHU pellieHHH YPABHEHUN U
HepaBeHCTB. Metoq uHTEpBanoB. M300paxeHne Ha KOOPAMHATHOM IUIOCKOCTH
MHOXKECTBA PELICHUW YPaBHEHUUW W HEPABEHCTB C JBYMsS IIEPEMEHHBIMU U HX
CUCTEM.

Ipuxkaagnbie 3a1a4n.

IIpruMeHeHne MaTeMaTnyeCcKuX METOIOB ISl PELICHUS CONEPKATEINbHBIX 3a7a4 U3
pa3MuHBIX OO0JNacTel Hayku M TpakTHKU. VHTepmnperainus pesyabrara, yder
peanbHbIX OTPAHUYCHHM.

IIpakTHyeckue 3aHATHUA:

Kopuu ypaBHeHuil. PaBHocuibHOCTE ypaBHeHui. [IpeoOpa3oBanre ypaBHEHUM.
OcHOBHBIE NTPHUEMBI PELIEHNS YPAaBHEHUM. PeleHne cucteM ypaBHEHHM.
Hcnonb3oBanue CBOMCTB M TpadukoB (GYHKUUN I pEUIeHUs ypaBHEHUU U
HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA Y TEOPUS BEPOSITHOCTEM

JieMeHTbl KOMOMHATOPUKHU
OcHOBHbIE MOHSTUS KOMOMHATOPUKHU. 3aJauyd Ha TMOJICYET 4YHCiIa Pa3MEICHH,
MEepEeCTaHOBOK, coueTaHuil. Peimienne 3agad Ha mnepebop BapuaHToB. Dopmyna
o6unoma HproTona. CBoiicTBa OMHOMHUHANBHBIX KOI(PPHUIIMEHTOB. TpeyroibHUK
[Tackans.

DJieMeHTbl TEOPUHU BEPOSTHOCTEH
CoObITHE, BEPOATHOCTH COOBITHS, CJOKEHHUE M YMHOXEHHE BEpPOSTHOCTEM.
llonsamue o nesagucumocmu cobvimuil. /JucKkpemuas Cay4ariHas eeiuvyuna, 3aKOoH
ee pacnpedenenus. Hucnosvle xapakxmepucmuku —OUCKPEmHOU  CAYYAUHOU
genuuunsl. [lonamue o 3axone OONLUUX YUCE.

JIEeMEHTbI MATEMATHYECKOH CTATUCTUKH
[IpencraBnenue JaHHBIX (TaOMMIBI, JAWArpaMMbl, TpaduKH), 2eHepalbHAs
COBOKYNHOCMb, 6blOOPKA, cpedHee apugmemudeckoe, meouana. Ilonamue o
3a0ayax mamemamu4eckou CmamucmuKu.
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Pewenue npaxmuueckux 3aday ¢ npumenenuem eposimHOCMHbIX MEMOO08.
IIpakTH4eckue 3aHATHA:
Uctopust pa3BUTUS KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH M CTATUCTUKH U HX
poJib B pasnUyHBIX cdepax deloBeUeCKOW KU3HeAesaTenbHOCTH. [IpaBuia
KOMOMHATOpUKU. PerieHrie KOMOMHATOpPHBIX 3ajad. Pa3MeleHus, codyeTaHus U
nepectaHoBkd. bunom Herotona u tpeyronpuuk [lackans. [Ipuknagnsie 3agaun.
Knaccrnueckoe omnpeneneHne BEpOATHOCTH, CBOKWCTBA BEPOSITHOCTEM, TEOpEMa O
CyMME BeposiTHOCTEeW. Beruucienue BeposTHocTe. IlpukimagHeie 3agauw.
IIpencraBnenne 4YMCIOBBIX AaHHBIX. [[puknagHbIe 3a0aun.

I'EOMETPUA

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE
B3anMmHOe pacnonoxkeHHe IByX MNpsAMBIX B MpocTpaHcTBe. [lapammensHOCTD
NpsIMOM U TUIOCKOCTH. [lapamienbHOCTh IUIOCKOCTEN. [lepneHauKyIspHOCTD
IpsAMOM M IUIOCKOCTHU. llepneHauKyysip M HakjIOHHAas. YTojdl MEXAYy NPSAMOU M
IUIOCKOCTBIO. JIByrpaHHbIi YTOIL VYron MEXIY IUIOCKOCTSIMH.
IlepneHANKYIAPHOCTD IBYX IJIOCKOCTEM.
['eomeTpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapajljIeNIbHbIM  IepeHoc,
CUMMETPUS OTHOCUTEIBHO IUIOCKOCTH.
[TapamenpHOe  OpoEKTUpOBaHUE.  [l1owadb  OpmMO20HANLHOU  NPOEKYUU.
N306paxkeHne mpoCcTpaHCTBEHHBIX (PUTyp.
MHororpaHHMKH
Bepumunbl, peOpa, rpaHd MHOTOrpaHHMKA. Paseepmxa. MHuoeoepannvie yenwl.
Buinyknvie mnocoepannuxu. Teopema Iunepa.
IIpu3ma. Ilpsamass u naxnonnas npusma. [lpaBunbHas npusma. [lapamnenenunen.
Ky®.
IIupamupa. [IpaBunbHas nupamuaa. YceueHHas nupamuaa. Terpasap.
CummMmeTpuu B KyOe, B mapajulesienunesie, B Ipu3Me U NUpaMu/e.
Ceuenus KyOa, pU3Mbl U TUPAMUJIBL.
[IpencraBneHre O NOpPaBWIBHBIX MHOTOTpaHHMKax (TeTpas’ap, KyO, OKrasip,
JOJICKA3P U UKOCAdIP).
Tesia M1 MOBEPXHOCTH BpallieHHUs
[Hunuaap v koHyC. YceueHHbIN KoHyc. OCHOBaHHE, BRICOTA, OOKOBAsi TOBEPXHOCT,
oOpazytomias, pa3Beptka. OceBble CEUECHHUS U CEUEHUS MapajlieIbHble OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K cdepe.
HN3mepenus B reoMeTpun
O6bem u ero usmepenue. urerpanbHas popmyna oobema.
®opmynel 00beMa Ky0a, MpSIMOYTOJIbHOTO MapajuieNenumea, Npu3Mbl, UJIMHIPA.
®opmynbel 00beMa mnupamMuAa U KoHyca. DopMylnbl IUIOMIAAA TMOBEPXHOCTEU
WINHAPA U KoHyca. @opMyIibl 00beMa 11apa U MIomaan chepsl.
[TonoOue Ten. OTHOLIEHUS IO TOBEPXHOCTENW U 00BEMOB OJOOHBIX TEJL.
Koopaunarsl 1 BeKTOpbI
[IpsmoyronbHas (nexkapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
pPacCTOSTHUS MEXKIY ABYMS TOUKaMH. YpaBHEHUs cPepbl, n10CKOCmuU U NPIMOU.
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Bekropel. Moayne Bektopa. PaBeHCTBO BekTOpoB. CIIOKEHME BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4uciio. PasiioxkeHue BEKTOpa IO HANpPaBICHUAM. YTOI
MeXIy nByMs BekTopamu. IIpoekius Bektopa Ha ocb. KoopaumHarel BekTOpa.
CkansipHO€ POU3BEICHUE BEKTOPOB.
Hcnonb3oBaHue KOOPAMHAT U BEKTOPOB IIPU PEIICHUM MAaTEMAaTU4YEeCKUX U
IIPUKJIAAHBIX 3a/1a4.

IIpakTH4eckue 3aHATHSA:
[Ipr3HaKu B3aUMHOTO PACIIOJIOKEHUS NPSAMBIX. YTOI MEXAY NpAMbIMU. B3anmHoe
pacrnoJIOKEHUE TMPAMBIX M IUIOCKOCTEW. lleprneHauKkynssp W HakJIOHHAas K
IUIOCKOCTH. YTOJN MEXAYy MNpsIMOM M IUIOCKOCTBIO. TeopemMbl O B3aWMHOM
PACIIOJIOKEHNH MTPSAMOU U INIOCKOCTH. Teopema 0 Tpex NePIEHIUKYIIPaX.
[Ipu3Haku 1 CBOMCTBA NMAPAJUIENbHBIX U MEPIICHANKYJIAPHBIX IUNIOCKOCTEMN.
PacctossHMe OT TOYKM 1O IUIOCKOCTH, OT IPSMOM A0 IIJIOCKOCTH, PACCTOSHHE
MEXIY  IUIOCKOCTSIMH,  MEXAY  CKPEHIMBAIOIIUMHU  MPSIMBIMH,  MEXKIY
MIPOU3BOJIbHBIMU (PUTYpaMU B MPOCTPAHCTBE.
[lapannenbHoe TPOEKTHUPOBAHME W €ro CBOMCTBA. Teopema o0 niowaou
OPMOCOHANILHOU ~ NPOeKYuu  MHO20)20/bHUKA.  B3anMHOE  pacloJIOKEHHE
IPOCTPAHCTBEHHBIX PUTYD.
Paznuunbie Bujapl MHOTOrpaHHUKOB. Ux wu3o0Opaxkenus. CeueHus, pa3BepTKH
MHOTOTrpaHHUKOB. [lnomane moBepXxHOCTH. Buapl cuMmeTrpuil B MPOCTPAHCTBE.
Cummerpus Tea BpallleHUsT M MHOTOTPAHHHUKOB. BbplunciieHHe momane u
00bEMOB.
Bekropsl. JleuctBuss ¢ Bekropamu. JlexkaproBa cucremMa KOOpAMHAT B
IIPOCTPAHCTBE.
VYpaBHeHUE OKPY>KHOCTH, c(]epbl, TMIOCKOCTU. PaccrosHue Mexay TOYKaMmH.
JIelicTBUS C BEKTOpaMH, 3aJaHHBIMH KOoOpAuHaTaMmH. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB. BEKTOpHOE ypaBHEHHUE TIPSIMOU U IUIOCKOCTH. VICIIOIb30BaHNE BEKTOPOB
IIPU 10Ka3aTEIbCTBE TEOPEM CTEPEOMETPHHU.
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OFBbEM YUEFHOM JUCHUIIJIMHBI U1 BUJIbl YYEBHOM PABOTbBI

Bup yueOHoi1 padoThI Oovem
uacoe
MaxkcumaJjibHas yuyeOHasi Harpy3Ka (Bcero) 250
Oobs13aTeIbHAs AyIMTOPHAS YueOHasi HAarpy3ka (Bcero) 228
B TOM YHUCJIE:
KonTponbHbie paboThI 20
[IpakTruyeckue paboThbl 7
22

IIpoMexyTOUHasl aTTecTanus

IIpomeskyTouHasi arrecraumsi B hOpMe 9K3aMeHa
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TEMATUYECKUH IVIAH YYEBHON JUCIHUTIJIUHBI <MATEMATHUKA»

EctecTBeHHOHAYYHBbIH TPOPUIIbL
1 kype -1 cemectp -34 yaca

HaumeHoBaHue Copepxanue y4eOHOro MaTepuasia, NpaKkTU4ecKue 3aHATHUS, O0bem YpoBenn
pa3iesi0B U TeM caMocTosiTeJibHasi padoTa 4acoB OCBOEHHUS
1 2 3
Beenenne. Conep:xaHue yueGHOro MaTepuaJia 2
1 Marematnka B HayKe, TEeXHUKE, DKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTHSIX U MPAKTHICCKOH ACATEIbHOCTH. 1 1
2 [enw 1 3a1a9n M3yYEHHUS] MAaTEeMaTHKH B YIPEXKICHISIX CpenHero npodeccrnoHaabHoro obpa3oBanusi. BXogHoil KOHTPOJIb. 1 1
Conep:xaHue yueGHOro MaTepuaJia 10
Tema 1. 3 Lenple 1 paroHANBGHBIC YHCITA. 1 2
PasButHe nousTus 4 Apudmernueckue 1eiCTBHS HaJl YUCTAMH. 1 2
0 uucie 5 JleficTBUTENEHBIC YUCIIA. 1 2
6 JleficTBUTENEHBIC YUCIIA. 1 2
7 [Ipubmxennsle BeruncieHns. CTaHgapTHAS 3aIHCh YHCIA. 1 2
8 Haxoxaenne mprOIMKeHHBIX 3HAYCHUH BEIMYHH M MOTPEITHOCTEH BRIYUCICHHN. 1 2
9 Haxoxaenne mprOIMKeHHBIX 3HAYCHUH BEIMYHH M MOTPEITHOCTEH BRIYUCICHHN. 1 2
10 KommiekcHble yncia. 1 2
11 JleWicTBUS HaJ KOMIIJIEKCHBIMU YHCJIAMHU. 1 2
12 KonTpoJabhas padora Ne 1 «Pa3BuTHe NOHATHS 0 YHUCJIE» 1
Conep:xaHue yueGHOro MaTepuaJia 24
Tema 2. 13 [osropenne. KopHu HaTypaapHOH CTENEHH M3 YHCIIA M KX CBOWCTBA. 1 2
Kopuu, crenenn n 14 KopeHns n-o¥i CTENEHN B €TO CBOWCTBA. 1 2
JorapupMeI 15 HppanyoHaibHble YpaBHEHHUS. 1 2
16 Pemenne upparrioHaIbHBIX YpaBHEHHH. 1 2
17 CreneHp ¢ pafoOHAIBHBIM ITOKa3aTeIeM. 1 2
18 Haxoxenne 3Ha4eHMIA CTeTIeHel ¢ parioHaIFHBIM TToKa3zaTeneM. CpaBHEHHUE CTETICHEH. 1 2
19 IToxa3arenbHble ypaBHEHHUSL. 1 2
20 Pemenne nokazarenbHbIX ypaBHEHUH. 1 2
21 CaoiicTBa u rpaduk nokasarenbHoi ¢yHkimu. [lokazaTenbHble HEPaBEHCTBA. 1 2
22 Peuienne nokazarenbHBIX HEPABEHCTB. 1 2
23 Jlorapudm. Jlorapudm ymcna. OcHoBHOE JorapuhMUIECKOe TOKIECTBO. 1 2
24 HaxoxaeHne 3Ha4eHHi JIorapu(pMoB M0 MPOU3BOIbHOMY OCHOBAHHIO. 1 2
25 ITpuMeHeHKE CBONCTB JIOrapu(pMOB. 1 2
26 ITpuMeHeHKE CBONCTB JIOrapu(pMOB. 1 2
27 [peobpazoBanue BolpakeHud. JlorapupMupoBaHne ¥ IOTCHIMPOBAHIE BBIPAXKEHHH. 1 2
28 CaoiicTBa 1 rpaduk JiorapudmMuueckoil GyHKIMU. 1 2
29 JlorapugMuueckue ypaBHEHHS M HEPAaBEHCTBA. 1 2
30 Pemenune norapu(pMUIECKUX ypaBHEHHH. 1 2
31 IIpakTHyeckas padora «PerieHne jorapupMuuecKux ypaBHEHUI» 1 2
1




32 Pemenue morapupMuueckux HEpaBEHCTB. 1 2

33-34 | KourtpoJubHas padota Ne 2 (MTOroBasi 3a nepBblii cemecTp) 2

2 cemectp — 38 yacoB

Tema 2. Conep:xaHue y4eGHOro MaTepuaJia 2
Kopuwu, crenenu n 35 [ToBropenne no Teme «Jlorapudmudeckie ypaBHEeHHS M HEPABEHCTBA» 1 2
Jorapupmol 36 IMosTopenue mo Teme «JlorapumMuueckne ypaBHEHHsI M HEPABEHCTBAY 1 2

Tema 3. Conep:xaHue y4eGHOro MaTepuaJia 20
[psameble u 37 BsanMHOe pacrionioxeHue MPsIMBIX U IJI0CKOCTEH. 1 2
TUIOCKOCTH B 38 [TapasutenpHbIE TPSIMBIE B IPOCTPAHCTBE. 1 2
NPOCTPaHCTBE. 39 Pemenue 3agau. 1 2
40 [TapaymuenbHOCTh TPSMOU M IIIOCKOCTH. 1 2
41 Pemrenue 3amau. 1 2
42 [TapaurenbHOCTP TUNIOCKOCTEH. 1 2
43 Pemrenue 3amau. 1 2
44 Pemrenne 3amau 1 2
45 [lepreHAUKYISAPHOCTD NPAMBIX. [IepeHANKYISIPHOCTD IPSMOH ¥ INIOCKOCTH. 1 2
46 Pemrenne 3amau 1 2
47 [leprieHANKYISIp ¥ HAKJIOHHAsI. YTOJ MEXIY MPSIMOI M INIOCKOCTBIO. 1 2
48 Pemrenue 3amau. 1 2
49 Pemrenne 3amau 1 2
50 Teopema 0 Tpex MepneHAuKYIIpax. 1 2
51 Pemrenue 3amau. 1 2
52 JByrpanssiii yroi. IlepneHIuKyIIpHOCTh IIIOCKOCTEH B MPOCTPAHCTBE. 1 2
53 I'eomeTpHrueckre mpeodpa3oBaHUs IPOCTPAHCTBA: MAPAJUICTBHEIN MTEPEHOC, CHMMETPHUS OTHOCHTENHFHO TUNIOCKOCTH. 1 2
54 [TapasutenpHOE IPOEKTHPOBaHUE. [110U4a0b OpMOOHANLHOU HPOEKYUU. 1 2
55 Pemrenue 3amau. 1 2

56 KontpoabHas padora Ne 3 «IIpsiMble H JIOCKOCTH B MPOCTPAHCTBE» 1

Conepxanne y4e0HOro MaTepuaJia 16

57 BBesneHue 1ekapToBbIX KOOPAMHAT B IPOCTPAHCTRBE. 1
58 Paccrosinne mexay Toukamu. KoopimHaThl ceperHbl OTPE3Ka. 1 2
59 Pemenue 3amau. 1 2
60 Pemenue 3amau. 1 2
61 Pemenue 3amau. 1 2
62 YpaBHEHUs OKPY)KHOCTH, YpaBHEHHE chephl. 1 2

63 IIpakTnyeckas padora «KoopauHaThl B MPOCTPAHCTBE» 1
64 Bekrop. KoopamHaTel BekTopa. AOGCONIOTHAS BEIMYHMHA M HAIPABJICHUE BEKTOPA. 1 2
65 Pemenue 3amau 1 2
66 CrnoxeHue BEKTOPOB. YMHOKEHUE BEKTOpA HA YHCIIO. 1 2
67 Pasznoxxenue BeKTOpa N0 HapaBiIeHUsIM. YpaBHEHHUsI IPSIMOM U TJIOCKOCTH. 1 2
68 Pemenue 3amau. 1 2
69 CkansipHOe IPOM3BEIEHHE BEKTOPOB. YTOI MEXAY BEKTOpaMHU. 1 2
70 Pemenue 3amau. 1 2
1




71-72 | KontposbHas padoraNe 4 «KoopauHaThl M BEKTOPbI»

2 kypc -3 cemecTp - 48 yacosn

Conep:xaHue y4eGHOro MaTepuaJia 12
Tema 5. 1/73 | OcHOBHBIE MOHATHSI KOMOWHATOPHKH 1 2
Komo0unaropuka. 2/74 | OcHOBHBIE TIOHATHSI KOMOWHATOPHKH 1 2
3/75 | Pa3mermieHus1, mepecTaHOBKH, COYCTAHMSL. 1 2
4/76 | Pa3memneHns, IepeCcTaHOBKH, COUCTAHUSI. 1 2
5/77 | Pemenne 3amad Ha iepe0Op BapHaHTOB 1 2
6/78 | Pemenne 3amad Ha mepe0Op BapHaHTOB 1 2
7/79 | Anarpammsl. Yncio opOuT. 1 2
8/80 | Pemenne koMOMHATOPHBIX 3a1ad. 1 2
9/81 | ®opmyna bunoma Hetorona. Tpeyronpauk [lackais 1 2
10/82 | Pemenne KOMOMHATOPHBIX 3a/1a4. 1 2
11/83 | Pemennie KOMOMHATOPHBIX 3a/1a4. 1 2
12/84 | KontpoJbHas padota Ne S «JneMeHTh KOMOMHATOPHUKID) 1
Tema 6. Conep:xaHue y4eGHOro MaTepuaJia 25
OCHOBEI 13/85 BpamarensHoe nBmkenue. Paguannast Mepa yria. 1 2
TPUTOHOMETPHUH 14/86 | IlepeBox rpamycHOM MepHl B PaJHaHHYIO U 00paTHO. 1 2
15/87 | CuHyc, KOCHHYC, TAHT€HC M KOTaHTCHC. 1 2
16/88 | OcHOBHBIE TPUTOHOMETPHUECKHE POPMYIIBI. 1 2
17/89 | TlpuMeHeHIe OCHOBHBIX TPHTOHOMETPHICCKHUX (POpMYIL. 1 2
18/90 | Tlpumenenue GOpMyYII CIIOKECHUSI W MPOU3BEICHHISL. 1 2
19/91 | ®opmyisl npuBeACHUS. 1 2
20/92 | TIpeobpa3zoBaHue TPUTOHOMETPHYECKUX BBIPAKECHUI. 1 2
21/93 | TIpeobpa3zoBaHue TPUTOHOMETPHYECKUX BBIPAKECHHUH. 1 2
22/94 | TIpakTuyeckas pa6ora «OcHOBHBIC (HOPMYITBI TPUTOHOMETPHID) 1
23/95 | KontpoJsbHas pa6ora Ne 6 «OcHOBBI TPUTOHOMETPHI» 1
24/96 | OyHKOMK y=SinX M Y=COSX, WX CBOWCTBA W IPa(UKH. 1 2
25/97 | OyHKOMK y=sinX M y=COSX, WX CBOWCTBA W TPa(UKH. 1 2
26/98 | OyHKOuMM y=tgx W y=ctgX, X CBOHCTBA U rpauKH. 1 2
27/99 | TIpeobpa3oBanue TrpadiKOB TPUTOHOMETPHUCCKIX (DYHKITHIHA 1 2
28/10 | IIpeobpa3oBanue TpapuKOB TPUTOHOMETPHUCCKIX (PYHKITHIHA 1 2
0
29/10 | Apccunyc, apKKOCHHYC U apKTaHTeHC. 1 2
1
30/10 | IIpocreiimue TPUTOHOMETPHUIECKHUE YPABHEHHUS 1 2
2
31/10 | Pemenue npocTeimux TPUTOHOMETPHUECKUX ypaBHEHUN 1 2
3
32/10 | PeuieHue npocTelnx TPUrOHOMETPUYECKUX yPaBHEHHI 1 2
4
33/10 | Meropp! penieHus] TPUTOHOMETPHUYECKUX YPaBHEHHH. 1 2
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34/10 | IIpumMeps! pemieHus MPOCTEHIINX TPUTOHOMETPHYECKUX HEPABEHCTB. 1 2
6
35/10 | PemieHue mpoCTEUITUX TPUTOHOMETPUIECKUX HEPABEHCTB. 1 2
7
36/10 | Pemenne TpUTOHOMETPHUYECKIX YPAaBHEHUE U HEPABEHCTB 1 2
8
37/10 | Konrpoasnasi padora Ne 7 «TpuroHomerpuyeckne ypaBHeHHsD» 1
9
Tema 7. ConepxaHue y4eGHOro marepuaja 11
DYHKIAH, X 38/110 | Ilonsitue dynkumu. O6aaCcTh ONMpeAeIeH s U 001acTh 3HaYeHUH (YHKIIUH. 1 2
CBOIiCTBA M 39/111 | CnocoObl 3aganus pyHKIMH. OrpaHU4eHHOCTh (QYHKIIHH. 1 2
rpapuku. 40/112 | HaxoxeHre 00JIaCTH ONIPEICIICHHsI M 00JIaCTH 3HAYCHUN (DYHKITHH. 1 2
41/113 | YerHble u HeyeTHbIe QYHKIIMU 1 2
42/114 | YerHble u HeyeTHbIC QYHKIIMU 1 2
43/115 | IleproiMuHOCTh TPUTOHOMETPHUYECKHUX (DYHKIHH. 1 2
44/116 | OnpexescHUE EPHOA TPUTOHOMETPUICCKHUX (YHKITHH. 1 2
45/117 | Bo3pacranue 1 yobiBaHue QyHKIMHA. DKCTPEMYMBI. 1 2
46/118 | Bo3pacranue 1 yobiBaHue QyHKIMHA. DKCTPEMYMBI. 1 2
47/119 | KontposabHasi padota Ne 8 (uToroBasi 3a 3 cemectp) 1 2
48/12 | KouTpoabHasi padoTa Ne 8 (nToroBasi 3a 3 cemectp) 1
0
2 kypc -4 cemecTp -34 yaca
Conep:xanue y4eGHOT0 MaTepuaJia 14
Tema 7. 49/12 | TloBtopenue mo teme «Dyakmn. CBoWicTBa (PyHKIHI» 1 2
DyHKUMH, X 1
CBOICTBA U 50/12 | Cxema uccnemoBaHus (QYHKITHH. 1 2
rpauku. 2
51/12 | UccnenoBanue GyHKINI 1 HOCTPOCHHUE UX TPAHKOB. 1 2
3
52/12 | UccnenoBanue (GyHKINI U HOCTPOCHUE UX TPAHKOB. 1 2
4
53/12 | UccnenoBanue GyHKIUH U IOCTPOCHHUE UX TPA(HKOB. 1 2
5
54/12 | IpakTnyeckasi padora «lccienoBanue KBaApaTUIHON QYHKIIANY. 1 2
6
55/12 | IIpeoOpa3oBanusi GyHKUMIT U NEHCTBHS HAJl HUMH. 1 2
7
56/12 | IIpeoOpa3oBanust GyHKUMIT U NEHCTBHS HaJl HUMH. 1 2
8
57/12 | Obparnas ¢pyakuus. [Toctpoenue oOpaTHON QYHKLIUH. 1 2
9
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58/13 | Cummerpus ¢yHKIHI 1 IpeoOpa3oBaHKe X TPaPHUKOB 1 2
59(/)13 Cummertpust QyHKIHHA U TpeoOpa3zoBaHue UX rpadukoB 1 2
60} 13 | HempepbIBHOCTD (DYHKIIHH. 1 2
61%1 3 | HenpepbIBHOCTh PYHKLIUH. 1 2
62?13 KonTpoabHas padora Ne 9 « @yHKIMH, MX CBOHCTBA M IPaUKN» 1
Coiepmalme y4e0HOro MaTepuaja 20
Tema 8. 63/13 | TIpocTpaHCTBO M MPOCTPAHCTBEHHBIE TeNa. 1 2
MHOrorpaHHuKHU 1 5
KpyIJjble Tea. 64/13 | MHOrorpaHHHUK 1 €ro 3JeMEHTBI. 1 2
65?13 [Tapannenenureapl ¥ TPU3MBI. 1 2
66?13 [Tapannenenureasl ¥ TPU3MBI. 1 2
672/313 Pemenue 3anau 1 2
68?14 Pemenue 3anau 1 2
69(/)14 IMupamusr. 1 2
70} 14 | Nupamunpl. CeueHus: NUpaMuUIbL. 1 2
7 1%14 Pemenue 3amau 1 2
72314 Pemrenne 3amau 1 2
734/‘14 Kpyrmsie Tena. 1 2
74?14 Kpyrssie Tena. 1 2
75?14 Pemrenue 3amau 1 2
76714 Pemmenue 3anau. 1 2
772/314 IIpaBusIbHBIE MHOTOTPaHHUKH 1 2
78?1 5 | IIpaBuibHbIE MHOIOIPaHHUKH 1 2
0
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79/15 | Pemrenue 3amau 1 2
1
80/15 | Permenue 3amau 1 2
2
81/15 | KoutpoabHas padora Ne 10 (uTorosasi 3a 4 cemecTp) 1
3
82/15 | KonrpoJbHas padora Ne 10 (uTorosas 3a 4 cemecTp) 1
4
3 kypc -ScemecTp -22 yaca
Conep:xanue y4e0HOT0 MaTepuaJia 5
1/155 | TloBropenue no reme «MHOTOrpaHHUKH U KPYTJIbIE Tea» 1 2
2/156 | TloBTOpeHue mo TeMe « MHOTOTpaHHHUKH U KPYTIIBIC TETa) 1 2
3/157 | Pemienue 3aj1au. 1 2
4/158 | Pemenue 3amau. 1 2
5/159 | Pemenue 3anau. 1 2
Tema 9. Conep:xaHue yueGHOro MaTepuaJia 17
Hauana 6/160 | IMocnemoBarenpHOCTH. CBOMCTBA YHCIIOBBIX ITOCIENOBATEILHOCTEN. 1 2
maTemMaTH4eckoro | 7/161 | Ilpemen mocaeqoBaTelbHOCTH. 1 2
aHa/mM3a. 8/162 | Brruncnenue cyMMBI OECKOHEUHO YOBIBAIOMICH T€OMETPHUIESCKOM MPOTPECCHH. 1 2
9/163 | TlonsTHE O IPOU3BOIHOM. 1 2
10/16 | IIpom3BomHBIE OCHOBHBIX IEMEHTAPHBIX (DYHKIIHH. 1 2
4
11/165 | BpruucneHue Npon3BOAHBIX 3IEMEHTAPHBIX (QYHKIIMI. 1 2
12/16 | IIpaBmiia BEIYHACIECHUS IIPOU3BOAHBIX. 1 2
6
13/16 | BeruucneHue mpon3BOIHBIX. 1 2
7
14/16 | IIpakTunyeckas padora «BbluuCiIeHNE IPONU3BOIHBIX)» 1 2
8
15/16 | Tlpou3BomHast CIOKHOU (HYHKITUH. 1 2
9
16/17 | Bbluncnenne npou3BOIHOM CIOKHOH QYHKIIMN 1 2
0
17/17 | Pemenue ynpaxHeHUIA. 1 2
1
18/17 | Pemenue ynpaxneHui 1 2
2
19/17 | YpaBHeHune KacaresbHOH K rpaduky QyHKIHH. 1 2
3
20/17 | YpaBHeHHE KacaTeIbHON K rpaguKy (QyHKIHH. 1 2
4
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21/17 | KontpoJsnHas padora Ne 11 (uToroBasi 3a 5 cemecTp) 1
22?17 KonTpoabnasi padora Ne 11 (uroroBas 3a 5 cemecTp) 1
6
3 Kypc - 6 cemecTp — 52 yaca
CoaepxxaHue y4eOHOro marepuaja 10
23/17 | IlponsBoaHas B (PU3UKE U TEXHHKE. 1
24317 [Tpuznak Bo3pactanust U yObIBaHHS QyHKIMH. TOUKH SKCTpEeMyMa. 1 2
252/317 HUccrnenoBanne GyHKIINN Ha MOHOTOHHOCTb. 1 2
26?1 8 | IlpumeHeHNE IPON3BOTHON K MCCIEIOBAHUIO (QYHKIIMH U TIOCTPOCHUIO TPa(IKOB. 1 2
27(/)1 8 | IlpumeHeHne MPON3BOTHON K MCCIEIOBAHUIO (QYHKIIMH U TIOCTPOCHUIO TPAIKOB. 1 2
28} 18 | IIpakTH4yeckas padora «[IpruMeHeHIE MTPON3BOJHON K HCCICIOBAHHUIO (DYHKIIUM 1 2
29318 Haubonpiree 1 HanMeHbIIee 3HAYCHUS (DYHKIINH. 1 2
30?1 8 | HaxoxaeHue HanOONBIIEr0 ¥ HAMMEHBIIIET0 3HAYCHUH (QYHKIINH. 1 2
3 lé/tl 8 | IToBTopenue mo teme «IIpuMeHeHre MPOU3BOTHON 1 2
32?18 KonTpoabHas padora Ne 12 «IIpou3BoaHas 1 ee NpUMeHeHHE» 1
Tema 10. Coiepmalme y4e0HOro Marepuaja 12
HuTerpan u ero 33/18 | IlonsTre nepBoobpa3Hoil. OCHOBHOE CBOMCTBO IIEPBOOOPA3HOM 1 2
NpHMEHEHHUeE. 7
34/18 | Tpu mpaBuiia HAXOXKICHUS IEPBOOOPAZHBIX. 1 2
352;1 8 | BeruucneHue nepBooOpa3HbIX. 1 2
36?1 9 | Brruncnenne nepBooOpas3HbIX. 1 2
37(/)19 [Inowaabs KpUBOIMHEWHON Tpaneuuu 1 2
38} 19 | Boluncnenue miomaay KpUuBOJIMHENHON Tpaneunu 1 2
39319 WnTerpan. ®opmyna Herotona-Jletioanma 1 2
40319 Brruncnenue naTeTpaa. 1 2
4
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41/19 | Beruncnenne IWIOMAAN KPUBOIMHEHHON TPalleIn C MTOMOIIBIO HHTETpaa. 1 2
5
42/19 | IlpakTuyeckasi padora «BprarcieHue miomaan KpUBOJIMHEHHON Tpareum. 1
6
43/19 | IlpumMepbl MPUMEHEHHUST MHTErpalia B (PU3UKE U TEOMETPHH. 1 2
7
44/19 | KourposabHas padora Ne 13 «IlepBooOpa3nasi u HHTErpam» 1
8
Tema 11. ConepxaHue y4eGHOro marepuaja 12
OnemenTol Teopun | 45/199 | CobbiTre. Bugsl cinydaiiHbIX COOBITHIA. 1 2
BEPOATHOCTEH U 46/200 | OTHOCHUTEJbHAs YacTOTa CIy4alHbIX COOBITH. 1 2
MaTeMaTH4YeCcKoii 47/201 | BeposiTHOCTh paBHOBO3MOXKHBIX COOBITHIA. 1 2
CTAaTHCTHKH. 48/202 | BeposITHOCTh IPOTHBOIOJIOKHBIX COOBITHIA. 1 2
49/203 | CnokeHHE U YMHO)KCHHE BEPOSITHOCTEH. 1 2
50/204 | TToBTOpHBIE HCHIBITAHUSI. 1 2
51/205 | Pemenue 3anad. 1 2
52/206 | JduckperHasl ciyvaiiHasi BeJIHMYHHA. 3aKOH e€ pacipeaeicHus. 1 2
53/207 | Pemenue 3anau. 1 2
54/208 | DneMeHTHI MaTeMaTH4ecKoi cTatucTHKH. CrocoObl NpeNcTaBieHus JaHHbIX. 1 2
55/209 | PenieHue mpakTHYSCKUX 33]a4. 1 2
56/210 | Kontposasnas pagora Ne 14 «Ij1eMeHThI TEOPHH BEPOSITHOCTE H MAaTEMATHYECKO#i CTATHCTHKH» 1
Tema 12. ConepxaHue y4eGHOro marepuaja 18
YpaBHenus u 57/211 | YpaBHeHus. PaBHOCHIBHOCT YpaBHEHHH. 1 2
HepaBeHCTBA. 58/212 | PemieHue pauMoHaIBHBIX YPABHEHUI. 1 2
58/213 HppannonansHble ypaBHeHHsl. OCHOBHBIEC IPUEMBI HX PEIICHUS 1 2
60/214 | PemieHue MppalvoOHaIBHBIX YPaBHEHUI. 1 2
61/215 | TlokazaresnbHble ypaBHeHUsl. OCHOBHBIC IPHEMBI HX PELICHHS 1 2
62/216 | PelieHue noka3aresbHbIX YPaBHEHHUH. 1 2
63/217 | TpuroHoMerpuyeckue ypaBHeHHUs:. OCHOBHBIC IPHEMbI HX PELICHHSI 1 2
64/218 | PelieHne TPUrOHOMETPUYECKUX YPaBHEHUI. 1 2
65/219 | Jlorapupmuyeckre ypaBHEHHUs U HEPaBEHCTBA 1 2
66/220 | Pemienue norapupMUYECKHX YpaBHEHHH M HEPABEHCTB. 1 2
67/221 | PanmonasnbHble HepaBeHcTBA. OCHOBHBIC IPUEMbI HX PELICHHSL. 1 2
68/222 | PemieHue panroHILHBIX HEPABEHCTB. 1 2
69/223 | NppaunoHanbpHble HepaBeHCTBAa. OCHOBHBIE IIPHEMBI HX PELICHUSL. 1 2
70/224 | PemieHue MppalvoHaIbHbIX HEPABEHCTB. 1 2
71/225 IToxasarenpHble HepaBeHCTBA. OCHOBHBIE IPUEMBI HX PEIICHUs 1 2
72/226 | TpuroHomerpuueckue HepaBeHCTBa. OCHOBHbBIE IPUEMbI UX PEIICHHUS 1 2
73/227 | PelieHue ypaBHEHHUI U HEPABEHCTB. 1 2
74/228 | KontpoasHas pagora Ne 15 «YpaBHeHHsI H HEPABEHCTBa» 1
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB JEATEJBHOCTHU CTYAEHTOB

Cooeporcanue Xapaxmepucmuka 0CHOBHbIX U008 0eAmeTbHOCmU

00yuenus cmyoenma (Ha yposHe yueOHbIX 0elicmauil)
BBEJIEHUE

BBenenue [lO3nakomiIeHHE ¢ POJIBI0 MAaTEMATHKHU B HAyKe, TEXHHKE,

HKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJOTUAX U
MIPAKTUYECKOU JIeITEIIbHOCTH.

[JO3HakomIieHHE C LEISIMHU U 3aJa4aMy U3y4eHUs
MaTeMaTUKH Npu ocBoeHuu npodeccuit CI10

AJITEBPA

Pa3BuTHe moHsATHS O
qHucjie

[IBeimonusaTs apudmMeTndeckre ACMCTBUS HAJl YNCITAMH,
COYeTasl yCTHbIE U MMCbMEHHBIE IPUEMBI;

[JHaxoquTh mpUOIMKEHHBIE 3HAYCHUS BETMYNH U
MOTPEIIHOCTH BBIYMCICHUH (a0COMIOTHAS U
OTHOCHUTEJIbHAS); CPABHUBATh YHCIIOBBIE BBIPAKECHUS;
[JHaxonuTh OMIMOKHU B IPEOOPA30BAHUSAX U BHIYMCICHHIX
(OTHOCHUTCSI KO BCEM IYHKTaM IPOrPAMMBbI).

KopHu, crenenu,
Jorapupmsl

[] O3HaKOMHUTBCS C IOHATHEM KOPHSI 1-U CTEIICHH,
CBOMCTBAMH PAJMKAJIIOB U C IPAaBUJIAMH CPABHEHUEM
KOPHEH.

[] @opMynmMpoBaTh ONIPEACIICHUE KOPHS U CBOMCTBA
KOpHEU. BBIYMCIIATE M CpaBHUBATh KOPHU, AENATh
MPUKUJKY 3HaueHHs KopHs. [IpeoOpa3oBbiBaTh YMUCIOBBIE
1 OyKBEHHbBIE BBIPAXKEHHUS, COICPIKAIINE PATUKATIBI.

[] BemmonHsATh pacuetsl o Gopmyrnam, CoaepKaium
paauKaibl, OCYIIECTBIISAI HEOOXOAUMBIE ITOICTAHOBKH U
npeoOpa3oBaHuAI.

[] OnpenensiTe paBHOCUIBHOCTD BBIPAXKEHUH C
pagukaramMu. Pemare MppalliOHAIbHBIE YPABHEHUS.

[] O3HaKOMHUTBHCS C TOHATHUEM CTEIICHH C
JECHCTBUTEIILHBIM TIOKA3aTEIIEM.

[] HaxonuTe 3HaueHUs CTENEHU, UCIIOIB3YS IIPU
HEOOXOJMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA

[] 3anuceIiBaTh KOPEHB 1-i CTENEHU B BUJIE CTENEHU C
JIpOOHBIM MOKa3aTeneM U Ha00OPOT.

[] ®opmyspoBaTh CBOMCTBA CTENECHENW. BBIUNCIATH
CTEIICHU C PallMOHAJIBHBIM I10Ka3aTesIeM, AeaTh
IIPUKHUJIKY 3HAYECHUS CTEIICHU, CPABHUBATH CTEIICHHU.

[0 IIpeo6Gpa3oBbIBaTh YUCIOBBIE U OYKBEHHbBIS
BBIPAXEHUS, COAECPIKAILNE CTETIEHU, IPUMEHSSI CBOMCTBA.
Pemrate nmokasaTenbHble YpaBHEHUS.

[] O3HaKOMUTBCA C IPUMEHEHUEM KOPHEHN U CTETIEHEN
IIPY BBIYMCIICHUU CPEIHUX, IIPU JEICHUN OTPE3Ka B
«30JI0OTOM ceueHun». Pelars NpukiIajaHbie 3a4a4d Ha
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«CJIOKHBIC ITPOLICHTEI.

IIpeoOpa3zoBanue
ajredOpanvecKux
BbIPAKEHU I

[IBeimonusaTs mpeoOpa3zoBaHus BHIpAXKEHUH, IPUMEHSS
(G opMyIIbl, CBSI3aHHBIE CO CBOMCTBAMM CTETICHEN U
J0TapudMoB.

[HOnpenensTe 061aCTh AOMYCTUMBIX 3HAYCHUI
Jorapudmuyeckoro BeipaxkeHus. Pemarp
JorapuMuyecKre ypaBHEHHUS.

OCHOBBI TPUTOHOMETPHUHA

OcHOBHBIC TOHATHUHA

[I13yuuTh paaraHHblii METOl U3MEPEHUS YTIIOB
BpalIeHUs U X CBA3b C TpagycHOi Mepoil. 300paxarts
YIJIbl BPALIEHUS HA OKPY>KHOCTH, COOTHOCHUTH BEJTMYUHY
yIJIa C €r0 PACIIOJIOKEHUEM.

[I®opmynupoBath onpeeneHus: TPUTOHOMETPUIECKUX
(GYHKIUHN U1 YTII0B IOBOPOTA U TSI OCTPBIX YTJIOB
IPSIMOYTOJBHOTO TPEYTOJIbHUKA U OOBSACHATH X
B3aUMOCBS3b

IIpeoOpa3oBanus
MPOCTEeHIINX
TPUTOHOMETPHUYECKH
X BBIPAaKEeHU

[IU3yunth ocHOBHBIE ()OPMYJIIBI TPUTOHOMETPHUU:
(bopMyTIBI CIIOKEHUS, YABOCHUS, MPEOOPA30BAHUS CyMMBI
TPUTOHOMETPUUYECKUX (PYHKIIUN B IPOU3BEIICHUE U
HPOU3BENEHHS B CyMMY U IPUMEHSTH [P BHIYMCICHUU
3HAYEHUs] TPUTOHOMETPHUYECKOTO BBIPAKEHHS U
YHOPOILEHUS €ro.

[] O3HaKOMHUTBCS CO CBOMCTBAMU CUMMETPUU TOUYEK Ha
€IMHUYHON OKPY>KHOCTH M MIPUMEHSITh UX JIJISl BBIBOJA
(bopMyJ1 TPUBEACHHSL.

IIpocreimue
TPUTOHOMETPUYECKHE
YPaBHEHHS H
Hepaesencmea

[|PemaTs o opmyaam u Mo TPUTOHOMETPUIECKOMY
KpYTy NPOCTEHIITNE TPUTOHOMETPUYECKUE YPABHEHUSI.
[ITpuMeHsTh O0IIEe METOIBI PEIICHUs YPAaBHEHU N
(mpuBeneHue K THHEHHOMY, KBaIpaTHOMY, METO]
Pa3oKEeHUsT Ha MHOKUTEITH, 3aMCHBI TIEPEMEHHON) TIPH
PEIICHUHN TPUTOHOMETPHUCCKUX YPaBHECHUM.
[lOT™MeuaTh Ha Kpyre penieHus MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

Apxkcunyc,
APKKOCUHYC,
apKmanzenc yucia

[1O3HAaKOMHTBCS C IOHATUEM OOpPATHBIX
TPUTOHOMETPUUYECKUX (QYHKIIHM,

OU3yunTh onpeneneHus apkCuHyca, apKKOCUHYCa,
apKTaHreHca uyucia, GopMyIupoBaTh UX, U300pakaTh Ha
EAMHUYHON OKPY>KHOCTH, IPUMEHSTH MPU PEIICHUU
YPaBHCHUU.

®YHKINU, X CBOUCTBA U TPAOGUKH

DOyHKIMHA
Ilonamue o
HenpepvleHOCMU

¢ynkyuu

[1O3HaKOMHUTBCS ¢ TOHATHEM MTEPEMEHHOM, IPUMEPaMu
3aBUCHMOCTEN MEXKIY EPEMEHHBIMH.

[1O3HakoMHUTHCs ¢ TOHSITHEM TpaduKa, OPEAeATh
NPUHAIICKHOCTh TOUKHU Tpaduky gynkumu. [To
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(dhopMyte mpocTeiel 3aBUCUMOCTH OTIPEICIISTh BUJT €€
rpaduxka. Beipaxkats o Gpopmysie OqHy NEPEMEHHYIO
yepes ApyTrue.

[HO3HakomuThCs ¢ onpezeneHuemM QyHKINH,
dbopmynupoBars ero. Haxoauts 061acTh onpeaeneHus u
00J1aCTh 3HAYCHHUHN (DYHKIIUH.

CaoiicTBa pyHKIIHH.
I'padpuueckas
HHTepNpeTanus.
IIpuMmepbl
(pYHKIIHOHATBHBIX
3aBHCUMOCTEH B
peajibHBIX Npoleccax
U SIBJIEHUSIX

[1O3nakoMuTHCS ¢ mpuMepaMu QyHKIIMOHATBHBIX
3aBUCUMOCTEHN B PEATbHBIX MPOIECCaX U3 CMEKHBIX
JTUCITUTUTHH.

[1O3HaKOMHTBCS C TOKA3aTETLHBIMHU PACCYKICHUSIMHU
HEKOTOPBIX CBOMCTB JINHEMHOU U KBAJAPATUYHOU
(GyHKIHH, TPOBOIUTH UCCIEAOBAHNE TUHEHHOM,
KyCOUYHO-JIMHEWHOH, TPOOHO — TUHEHHOH U
KBaJIpaTUYHON (QDYyHKIIUN, CTPOUTH ux rpaduxu. CTpouTh
u yntath rpaduku Gyaknmii. UccnenoBars GyHKINN.
[ICocraBnsaTe BuA PyHKIMHU IO JAHHOMY yCIIOBHIO,
pelaTh 3aa4l Ha YKCTPEMYM.

[IBeimoasaTh peobpa3oBanus rpaduka GyHKITUH.

OO0partHblie pyHKUNH

[U3yunts nousmue oopammuou ¢pynkyuu, onpeacisiTh
BUJI U CIMPOUMsb 2paghuxk o6pamuotl yHKyuu, Haxooums
ee obnacmo onpeodenenus u 0oaacmsb 3HaA4eHUll.
[IpumensTh cBolcTBa (DyHKUUNA MIPU UCCIIETOBAHUN
yYpaBHCHUH W MPHU PEIICHUH 3a/1a4 Ha SKCTPEMYM.
[1O3HaKOMUTHCSI ¢ TOHATHEM CJIOXKHOU (DYHKITHH.

CreneHnbie,
NoKa3areJIbHbIE,
JorapupmMuyecKkue u
TPUITOHOMETPHUYECKHUE
¢pynkuun. Odparnbie
TPUITOHOMETPHUYECKHe
GyHkumMu

[IBerancists 3Ha4eHUS QYHKIIUU TI0 3HAUCHUTO
aprymenTa. OnpenensaTh NOJ0KEHUE TOUKU Ha rpaduke
10 €e KOOpJAMHATaM 1 Ha00OpOT.

[IUcnonb30BaTh cBOMCTBA (DYHKIIMIA IS CPABHEHHSI
3HAQUEHUM CTeTieHEel 1 jJoraprudmoB.

[CtpouTts rpadyiky CTENEHHBIX U JOTAPUPMUIECKUX
(GyHKIUH.

[1 Pemars moka3aTenbHbIe U JorapudMUIECKue
YpaBHEHUS U HEPABEHCTBA 110 U3BECTHBIM AJITOPUTMAM.
[] O3HaKOMUTHCS C TIOHSTHEM HEMPEPHIBHON
nepuoanyeckor GyHKINH, GOopMyIupoBaTh CBOMCTBA
CHUHYyCa M KOCHHYCAa, CTPOUTh UX rpauKH.

[1 O3HaKOMHUTHCS C MOHSITHEM FAPMOHHYECKHIX
Koj1e0aHuM ¥ IpUMEPaMU FAPMOHUYECKUX KoieOaHuM
JJIs OIIMCAHUS [TPOLIECCOB B (PU3KKE U APYTUX 00JIaCTAX
3HaHUS.

[1 O3HaKOMUTBCS C MOHATHEM pa3pbIBHON
nepuoaudeckor pyHkunu, GopMyarpoBaTh CBOMCTBA
TaHreHCca U KOTaHT'€HCa, CTPOUTh UX Ipa(UKu.

[1 IlpumeHnsTh cBOICTBA (DYHKITHI ISl CpPAaBHEHUS
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3HAYCHUI TPUTOHOMETPUIECKUX (PYHKITUH, JIJIS1 PEIICHUS
TPUTOHOMETPUUYECKUX YPABHEHUM.

[l Cmpoums epaghuxu obpammwvix
MPUSOHOMEMPUYECKUX QYHKYULL U Onpeodeisims no
epaguxam ux ceoticmaa.

[l BemmonHATh peobpa3oBaHne rpaduKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTe ILHOCTH

[]O3HaKOMHUTBCS C MOHSATHEM YHCIOBOU
MOCIIEI0BATEILHOCTH, CITIOCO0AMU €€ 3a/1aHus,
BBIUYMCIICHUSIMH €€ WICHOB.

HO3naxomumucs ¢ nonsmuem npedena
noC1e008amenbHOCmU.

[1O3HaKOMHTHCS C BBIYUCICHUEM CYMMBI OECKOHEYHOTO
YHCJIOBOTO PsiJia Ha IPUMEPE BBIYUCICHUS CYMMBI
OECKOHEUHO YOBIBAIOIICH reOMETPHUECKOM MTPOTPECCHH.
[1 Pemrats 3amaun Ha mpuUMeHEHHE (OPMYJITBI CYMMBI
0EeCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKON MPOTPECCHUH.

IIpousBoaHas u ee
NPUMEHEHHUe

[1O3HaKOMHUTHCS C TOHATHEM MPOU3BOIHOM.

[JU3yunTh 1 hopMyTMpOBaTh €€ MEXaHUICCKUN 1
T€OMETPUYECKUN CMBICIT, U3YYUTh AJITOPUTM
BBIYHCIICHUS POU3BOAHON HA IPUMEPE BHIYUCICHHUS
MTHOBEHHOU CKOPOCTHU U yTJIIOBOTO Kod(durmenTa
KacaTeJIbHOM.

[ICocTaBnsaTh ypaBHEHHE KacaTeJIbHOM B 00IIEM BUJIE.
[IBeryunTs nipaBmia quddepeHnupoBanus, TadbIuIry
MIPOU3BOJIHBIX AIEMEHTAPHBIX (PYHKITUH, TPUMEHSTD JIJIS
muddepeHupoBanus GYHKIUH, 17151 COCTaBICHUS
YPaBHEHMS KacaTEeJIbHOM.

[IU3y4unTh TeOpeMbI O CBSI3U CBOMCTB (PYyHKIIUU U
MIPOU3BOIHOM, POPMYIUPOBATH UX.

[ITpoBoAUTE C TOMOIIIBIO TPOU3BOHON UCCIIEIOBAHNE
GYyHKITUH, 3aJaHHON (OPMYIION.

[IYcranaBnuBath CBs3b CBOMCTB (DYHKITUU U
MIPOU3BOIHOM 10 UX rpaduKam.

[TIpuMeHSTh MPOU3BOAHYIO JIS PEIICHUS 3a1a4 Ha
HaXOXKJIEHNE HAauOOJIbIIETr0, HAUMEHbIIIETO 3HAUYCHUS U
Ha HAXOXKJIEHUE IKCTPEMYMaA.

IlepBooOpa3Has u
HHTErpaJ

[JO3HaKoMUTBCS ¢ MOHATHEM UHTErpajia u
epBOOOPA3HOIA.

[IN3yunTh npaBmiIa BEIYUCICHUS TIEPBOOOPA3ZHON U
teopeMy HrroTona-JleliOHuIa.

[1 Pemarp 3amaun Ha CBsI3b IEPBOOOPA3HOM 1 €€ C
IIPOU3BOJIHOM, HA BBIYUCIIEHHE IEPBOOOPA3HOMN IS
JAHHOU (DYHKIIMH.
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[1 Pemarp 3a7aun HAa MPUMEHEHHE HHTETpAA JIJIS
BBIYUCIICHUS (PU3MYECKUX BEJIMYMH U TUIONIACH.

IociaenoBareLHOCTH

[1O3HaKOMHTBCS C TOHATHEM YHCIOBOU
MOCJIeIOBATEIbHOCTH, CTOCO0AaMHU €€ 3a/1aHus,
BBIYHCIICHUSIMH €€ YJICHOB.

LO3nakomumucs ¢ nonsmuem npedena
nOC1e008amenbHOCmU.

[1O3HaKOMHTBCS C BBIYUCICHUEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO PsiJia Ha PUMEPE BHIYUCIICHUS CYMMBI
0eCKOHEYHO yOBIBaIOIIEH T€OMETPUIECKOM MPOTPECCHUMU.
[l Pemath 3aaun HAa TpUMEHEHHUE (POPMYJIIBI CyMMBI
0ECKOHEYHO yObIBaIOIIEH FEOMETPUUECKON MMPOTPECCHUH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEeMbI YPABHEHUH
HepaBeHncrBa u
CUCTEMBbI HEPABEHCTB
¢ AByMS
nepeMeHHbIMHU

[O3HaKOMUTBCS ¢ TPOCTEUITMMHU CBEICHUSIMH O KOPHSIX
anreOpanvyecKkux ypaBHEHUH, C TOHATHUSIMU
MCCIIEOBAaHUS YPAaBHEHUM U CUCTEM YPAaBHEHUM.
[IU3y4unTh TeOpuio paBHOCUIBHOCTH YPABHEHUI U €€
npuMeHeHue. [IoBTOpUTh 3anuch pereHnsi CTaHJapTHBIX
ypaBHEHUH, MpUEeMbI IPe0OPa30BaHUs YpPABHEHHUM JIJIs
CBEICHUS K CTAHJAPTHOMY YPaBHEHUIO.

[JPemats panroHanbHble, UPPALMOHATBHEIE,
MIOKAa3aTeIbHbIE U TPUTOHOMETPUYECKHUE YPABHEHUS U
CHUCTEMBI.

[IUcnonb30BaTh CBOMCTBA U TpapuKu PYHKIUN AJIs
pewieHns ypaBHeHUI. II0BTOpUTH OCHOBHBIE IPUEMBI
PEILICHMS CUCTEM.

[JPemats ypaBHEHUS, IPUMEHSISL BCE IPHEMBI
(pa3yiokeHHe Ha MHOXKHUTEIN, BBEJIEHUE HOBBIX
HEU3BECTHBIX, IOJICTAHOBKA, Tpa)UyeCKuil METO).
[IPemarh cuctemsl ypaBHEHUH, IPUMEHSS Pa3TNIHBIE
criocoObl. O3HAKOMHUTHCS C OOIIMMH BOIPOCAMHU
pEILICHNS HEPABEHCTB U UCIOJIb30BaHUs CBOMCTB U
rpauKoB QyHKLIMN IPU PEILIEHUU HEPABEHCTB.
[JPemraTs HepaBeHCTBA M CUCTEMBI HEPABEHCTB,
MPUMEHSS Pa3IuYHbIC

CIIOCOOBI.

[lIpumeHsTh MaTeMaTUYECKUE METOIBI AJISI PEILICHUS
coJiepKaTeIbHbIX 331a4 U3 Pa3IUYHbIX 00JacTel HAyKu U
NPAaKTUKHA. VHTEpnpeTnpoBaTh pe3ysbTaThl, yYUTHIBATH
peabHble OrPaHUYECHUS.

JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEM U

CTATUCTHUKHA
OcHoBHbIe NOHATHS | [[V3yunTh mpaBuia KOMOMHATOPUKH U IPUMEHSTH IPU
KOMOMHATOPUKH pElIeHNH KOMOMHATOPHBIX 3a]1a4.
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[|PemaTs KOMOMHATOPHBIE 33/1a4K METOIOM TIepedopa u
IO TMPABHITY YMHOKCHHSI.

[1O3HaKOMHTHCS C MOHATHSIMH KOMOMHATOPHKU:
pa3MeIeHUsIMH, COUETAHUSIMH U TEPECTaHOBKAMU U
dbopMynaMu SISl ©X BHIYUCIICHHUS.

[HOOBsicHATh 1 TPUMEHSTH (HOPMYITBI IJIs1 BBIYUCIICHUS
pa3MeIeHni, IEPECTAaHOBOK M COYCTAHUH MPU PEIICHUH
3aad.

[lO3nakomuThCs ¢ OnHOMOM HBIOTOHA U TPEYTOIBHUKOM
[Tackass.

[|PemiaTh mpakTUYECKUE 3a/1a4H C UCTIOIH30BAHUEM
MOHSTUH M MPaBIJI KOMOWHATOPHKH.

JJIeMEeHTbI TEOPUH

[U3yunTh KJIACCHYECKOE ONPENICIICHNE BEPOSITHOCTH,

BEPOSATHOCTEH CBOWCTBA BEPOSITHOCTH, TEOPEMY O CYMME BEPOATHOCTEN.
[IPaccMoTpeTs ipUMephl BEIYUCIICHHS BEPOSITHOCTEH.
Pemrath 3a1aun Ha BEIYMCIIEHUE BEPOSTHOCTEH COOBITHI.

IIpeacraBiaenue [1O3HaKOMHTBCS C MPEACTABICHUEM YHUCIOBBIX JAaHHBIX U

AAHHBIX (TA0JULbI, UX XapaKTCPUCTUKAMMU.

AMArpaMMbl, [IPemarh mpakTHUeCKHE 3a/1a4i Ha 00paOOTKY YHCIIOBBIX

rpaduxkn) JTAHHBIX, BBIYUCIICHUE NX XaPAKTEPUCTHK.

I'EOMETPUSA

IIpsimble u [l®opmynmpoBaTh U IPUBOAUTH AOKA3aTEIHCTBA

IUIOCKOCTH B IIPU3HAKOB B3aUMHOI'0O PACITOJIOKEHUS MIPAMBIX U

NPOCTPAHCTBE IJI0CKOCTEN. Pacnio3HaBare Ha yepTexax U MOAEISAX

Pa3IMYHbIE CIy4Yau B3aUMHOIO PACIIOIOKEHUS IPSIMBIX U
IJIOCKOCTEMN, apIyMEHTHPOBATh CBOU CYKJICHUSL.
[l®opmynupoBaTh onpeaeneHus, MpU3HaK U CBOMCTBA
MapaJUICIbHBIX U NEPIEHIUKYJIAPHBIX INIOCKOCTEN,
JBYTPAHHBIX Y JUHEUHBIX YTJIOB.

[|BBIMOIHATE TOCTPOCHHUS YIJIOB MEXKTy TIPSIMBIMH,
MPSAMOM U TIIOCKOCTBIO, MEXY IIJIOCKOCTSIMU T10
ONMCAHUIO U PACIIO3HABATh UX HA MOJEISX.

[IIpuMeHsTh MPU3HAKK U CBOMCTBA PACTIOIOKCHUS
MPSIMBIX U TUIOCKOCTEH TpH pelieHuu 3anad. M3o00paxarb
Ha PUCYHKAaX U KOHCTPYHUPOBATh HA MOJEIAX
NEePHIEHANKYIISIPHI U HAKJIIOHHBIE K TUIOCKOCTH, MPSIMBIE,
napajuiesIbHbIE INTIOCKOCTH, YIJIbl MEXKIY MPSAMOU U
TUIOCKOCTBIO M 00OCHOBBIBATH MTOCTPOCHHE.

[IPemarh 3a1aun Ha BBIYMCICHUE TEOMETPUICCKIX
BeJnurH. ONKUCHIBaTh PACCTOSIHUE OT TOUKH 0
ITOCKOCTH, OT OPSIMOU JI0 TIIOCKOCTH, MEKTY
ITIOCKOCTSIMH, MEXY CKPEIIMBAIOIIMMU PSIMbIMH,
MEXKTy TPOU3BOJILHBIMU (DUTypaMu B MPOCTPAHCTRE.
[l®opmynupoBaTh U TOKa3bIBaTh OCHOBHBIC TEOPEMBI O
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pacCTOsTHUAX (TEOPEMBI CYLIECTBOBAHUS, CBOKCTBA).
[I1300paxkaTh Ha YepTEKAX ¥ MOJCIISIX PACCTOSHUS U
000CHOBBIBaTh CBOM CYXKJeHHUs. OnpenensiTb u
BBIYHUCIISITH PACCTOSIHUS B MPOCTPaHCTBE. [[puMeHsITh

(OopMyJIbI U TEOPEMBI IJTAHUMETPUU JJIs PEIICHUS 3a/1a4.

[JO3HaKOMUTBCS ¢ IOHATHEM MAPaJLIEIBHOTO
IIPOEKTUPOBAHUS U €T0 CBOMCTBAMU. Dopmyauposams
meopemy 0 nIowaou OpmMo2oHANbHOU NPOEKYUU
MHO20Y20IbHUKA.

(I TpumeHnsATh TeOpHUIO 1151 000CHOBAHUS MOCTPOCHUM U
BBIYHCIICHUI. APTyMEHTUPOBATH CBOU CYXKICHUS O
B3aMMHOM PacoJIOKEHUH IPOCTPAHCTBEHHBIX (PUTY.

MHororpaHHuKHU

[]OnuceIBaTh 1 XapaKTEPU30BaTh PA3IMYHBIC BHUIBI
MHOTOTPaHHUKOB, TIEPEUUCIISITh UX AIIEMEHTHI U
CBOMCTBA.

[I300paxaTh MHOTOTPAHHUKHU W BBITIOJIHSATH
MTOCTPOCHHUS Ha M300PAKCHHUAX M HA MOJICTISAX
MHOT'OIPaHHUKOB.

[IBerancnsTe TUHEHHBIC SJIEMEHTHI U YTIIHI B
MIPOCTPAHCTBEHHBIX KOH(DHUTYpAIHSIX, ApPTyMEHTHPOBATH
CBOM CYKJICHHS.

[1XapakTepr3oBarh U N300paXkaTh CCUCHUS, PA3GEePMKU
MHO202PAHHUKOG, BBIYUCIIATD IUIONIAIN TTOBEPXHOCTEH.
[ICtpouTts mpocTeiinue ceueHus Kyoda, Ipru3Mbl,
nupamMubl. [IpumMeHsaTs HakTe U CBEICHUS U3
TJIAaHUMETPHH.

[1O3HakOMHTBCS C BUAAMH CUMMETPHI B TIPOCTPAHCTBE,
dhopMyITUpOBaTh ONPE/ICICHUS U CBOMCTBA.
XapakTepu30BaTh CHMMETPHUH TEJ BpaIICHUS U
MHOT'OIPaHHUKOB.

[IIpuMeHsSTh CBOWCTBA CHMMETPHH MPU PEIICHUN 3a/1a4.

[IUcrionb30BaTh MPUOOPETEHHBIE 3HAHUS JIISI
UCCIIEIOBAHUS U MOJICIIMPOBAHUs HECIIOKHBIX 3a/1a4.
[IN300pakaTh OCHOBHBIC MHOTOTPAHHUKH U BBITIOTHSTH
PUCYHKH IO YCIOBHIO 33J1a4H.

Tesia 1 MOBEPXHOCTH
BpallleHUust

[1O3HaKkOMHTBCS C BUAAMH TEJT BPAIICHMUS,
dhopMyIupoBaTh UX OMPEACIICHUS U CBOMCTBA.
[|{®opmynupoBaTh TEOPEMBI O CEUCHUH ITIapa
IJIOCKOCTBIO M O INTOCKOCTH, KacaTeIbHOM K cepe.
[1XapakTepu3oBaTh 1 U300paxaTh TeIa BpAIICHUS, UX
pa3BEpPTKH, CEUCHHUS.

[|PemiaTs 3a1aun Ha MOCTPOCHKUE CEUCHUH, Ha
BBIYMCJICHUE JIJIUH, PACCTOSIHUM, YTJIOB, IUIOMIAAECH.
ITpoBOIMTH OKA3aTeNIbHBIE PACCYKASHUS NTPH PEITICHUHN
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3a/1a4.
[lIpumeHsTh CBONCTBA CHMMETPHUU MPU PELICHUH 3a/1a4
Ha TeJla BPALLEHUs], HA KOMOMHAIIUIO Tell.

[IN306paxkaTh OCHOBHBIE KPYTJIbIC TEJIa U BBHIIOIHATH
PUCYHOK IT10 YCJIOBHIO 33/1a4H.

HN3mepenus B
reoMeTpun

[]O3HakoMUTBCS C TTOHATHSIMH IIJIOIIAIH U 00beMa,
aKCHOMAaMH U CBOMCTBAMHMU.

[|Pemiath 3aa4M HA BEIYKMCIIEHUE IUIOIAEH TIOCKHUX
buryp, npuMeHsisi COOTBETCTBYIOLTUE (POPMYJIBI U (PaKThI
13 TUTAHUMETPHHU.

[I3yuuTh TEOpEMBI O BHIYUCICHHH 00hEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIIaTh 33]]a4d HA TPUMEHEHUE
(hopMys BEIYUCICHUSI 00bEMOB.

[I3yunTh hOpMyIIBI A BEIYUCIICHHS TUIOIIAICH
MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpaIlEHHUS.
O3HaKOMHUTBCS C METOJIOM BBEIYMCIICHHS TIIOIIAIN
ITOBEPXHOCTHU C(PEpHl.

[[PemaTs 3aj1aun Ha BEIYKCIICHHE TIJIOIAIEH
MMOBEPXHOCTH MMPOCTPAHCTBCHHBIX TEJL.

Koopaunarsl n
BEKTOPbI

[1O3HakoMHUThCs ¢ TOHSITHEM BeKTOpa, M3yunTh
JEKAPTOBY CUCTEMY KOOPAMHAT B IIPOCTPAHCTBE, CTPOUTH
110 33JaHHBIM KOOPAMHATAM TOYKH U IIOCKOCTH,
HaXOJIUTh KOOPAMHATHI TOYEK.

[IHaxomuTh ypaBHEHUS! OKPYKHOCTH, C(hephl, IIOCKOCTH.
BrIuucnaTs paccTosHUS MEXAY TOUKAMU.

[IN3y4nTh cBOIICTBA BEKTOPHBIX BETUYHH, IIPABHIIA
Pa3JIOKEHUSA BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBujia HAXOKIAEHUS KOOPIWHAT BEKTOPA B
MIPOCTPAHCTBE, IPABUJIA IEMCTBUM C BEKTOPAMH,
3aJaHHBIMU KOOPJAUHATAMH.

[lIpumeHsITh TEOPUIO P PELICHUH 3a/1a4 Ha ICUCTBUS C
BEeKTOpaMHu. MI3yunTh CKaIsipHOE IPOU3BE/ICHHE
BEKTOPOB, BEKTOPHOE YPaBHEHHUE IIPSIMOM U INIOCKOCTH.
[IpuMeHATH TEOPHIO NPH PELICHUH 3a1a4 Ha IEUCTBUS C
BEKTOPAMM, Ha KOOPAVHATHBIN METOJI, HA IPUMEHEHNE
BEKTOPOB ISl BBIYHUCIICHUS BEJIMYUH YIVIOB U
PaCCTOSIHU .

[1O3HakoMHUTBCS ¢ JOKa3aTEIbLCTBAMH TEOPEM
CTEPEOMETPHUH O B3aNMHOM PACIIOJIOKEHUH MPSIMBIX U
IJJIOCKOCTEN € MCIIOJIb30BAHUEM BEKTOPOB.

YYEBHO-METOINYECKOE N MATEPUAJIBHO-TEXHUYECKOE

OBECHEYEHUE PABOYEHN ITPOI'PAMMBI YUYEFHOM JJUCHUTLTAHBI
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«MareMaTHKA»

Jlns ocBoeHus paboueil mporpammel yaeOHOW aucuuiinabl «Maremaruka» B ['BIIOY MO
TIITT, peanusyroiiemM 00pa3oBaTeIbHYIO MPOrPaMMy CPEAHETO 0011ero o0pa3oBaHus B Mpeenax
ocBoeHust OIl CIIO na 0a3e ocHOBHOro 00miero 0oOpa3oBaHMs, UMEETCS y4eOHbI KaOMHET, B
KOTOPOM €CTh BO3MOKHOCTh OOecleunTh CBOOOAHBIM noctyn B MHTEpHET BO BpeMs y4eOHOTrO
3aHATHS U B IEPUOJ] BHEYUEOHOMU JEATENHHOCTH CTYIEHTOB.

[Tomemienne kabuHeTa YHOBIETBOpsAET TpebOoBaHUsM CaHUTaAPHO-3MUAEMHUOIOTHYECKUX
npaBuil u HopMaruBoB (CanlluH 2.4.2 Ne 178-02) m ocHaIeHO THUIOBBIM O0OOPYJIOBaHUEM,
YKa3aHHBIM B HACTOSIIIIUX TPEOOBAHMSIX, B TOM UHKCJIE CIIEHUATU3UPOBAHHON yueOHOI MeOebio U
cpelncTBaMu OOyYEHMsI, JOCTATOYHBIMU ISl BBITIOJIHEHUS] TPEOOBAHHUI K YPOBHIO IMOJTOTOBKHU
CTYJCHTOB.

B xabunere mmeeTcsi KOMIIBIOTEpP C JHUIEH3MOHHBIM IMPOTPAMMHBIM O0ECII€YCHHEM HU
BBIXOAOM B MIHTEpHET.

B cocraB yueOHO-METOIMYECKOI0 M MaTepUajbHO-TEXHUYECKOro obecredeHus padoueit
porpamMmsbl y4eOHOM AUCHUIUIMHBI «MaTeMaTuka» BXOIT:
" HarsIAHbIE 1OCOOMS  (HOPTPETHl  BBIJAIOLIMXCS  YYEHBIX-MATEMATHUKOB,  KOMILJIEKT

CTEPEOMETPUUECKHUX TE);

"  OuOJUOTEYHBIN (POH/.

B Oubnmnoreunslit oH BXOIAT

" y4yeOHUKH [10 MATEMAaTUKE:

-bammakos M.U. Matemaruka. YueObnuk mia yupexaenuid HIIO u CIIO. —M.: u3znarenbckuii
ueHTp «Axkanemus», 2015

- bammakos M.U. Maremaruka: COopuuk 3anad: yueO. IlocoOue mis yupexnaenuit HIIO u
CIIO. — M., uznarenbckuii neHTp «Akaaemus», 2015

» yyeOHO-MeToauueckue KomiuiekTel (YMK), obOecneunBaromyie OCBOCHHE Y4EOHOM

IUCIUIUTMHBL MaTemaruka.

B nponecce ocBoenust paGoueid mnporpaMMmbl y4eOHOM JUCHUIUIMHBI «MaTtemaTukay
CTYACHTBI MMEIOT BO3MOXHOCTbH JIOCTYNA K AIEKTPOHHBIM y4eOHBIM MaTepuajaM Mo MaTeMaTuKe,
UMEIOIIMMCS B CBOOOJIHOM JIOCTyme B cucteme VHTepHeT (3JeKTpOHHBbIE KHHUTU, MPAKTUKYMBI,
TecThl, Marepuainsl EI'D u np.):

- bammmakoB M.U. Maremaruka. Yueouuk mis yupexaenuii HI1IO u CI10. —M.:

U3/1aTeNIbCKUIN HEeHTp «Akanemusi», 2015
- bammakoB M.U. Maremaruka: CoopHuk 3anad: yueO. [Tocobue mis yupexxnennii HIIO u
CIIO. — M., uznarenbckuii neHTp «Akaaemusi», 2015

- Anmumos 1L A. u ap. Anre6pa u Hayana ananuza. 10 (11) k1. — M.: 2015
-bammakos M.U. Maremaruka. COOpHUK 3amad NPOQPWIHHONW HAMPABICHHOCTH:
yueb.mocodue. — M.: 2014

-Konmmoropos A.H. u ap. Anre6pa u Hadana ananuza. 10 (11) k1. — M., 2014

Humepuem-pecypcewi|
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http://school-collection.edu.ru — DnekTponHbIi yueOHNK «Maremaruka B mkone, X XI Bex».
http://fcior.edu.ru - mapOpMaAITMOHHBIC, TPEHUPOBOYHBIE M KOHTPOJIBHBIE MAaTCPUAJIBI.
www.school-collection.edu.ru — Enunas xomnexkunu L{udpoBbix 06pazoBaTeIbHBIX peCypcoB
www.edu.ru
www.profobrazovanie.org
www.firo.ru
www.festival.lseptember.ru
[Topran Math.ru: 6ubnuoreka, OJIMMIMUAbI, 3a]a4¥, HAYYHBIC IIKOJIbI, YUUTEIhCKAs,
ucTopusi MaTe MaTuku http://www.math.ru
Marepuaibl 1o MmaTreMaTrke B EnuHOM Koyutekiuu nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school_collection.edu.ru/collection/matematika/
Marematyka B TIOMOIIb MIKOJILHUKY M CTYJICHTY (TECTHI [0 MaTeMaTHKE OHJIAKH)
http://www.mathtest.ru
[Topran Allmath.ru — Bcs MmaTtemaTrka B omHoM MecTe http://www.allmath.ru
Best snemenTtapras marematwka: CpemHsisi MaTeMaTWdecKass WHTEPHET — IIIKOJM
http://www.bymath.net
Junaktuyeckue Marepuaiibl o nHGopmaTrke U mareMaruke http://comp_science.narod.ru
3aiauun 1o reoMeTpun: HHGOPMAITMOHHO — MTOMCKOBast cucTeMa  http://zadachi.mccme.ru
3ajauHuK JJI MOJrOTOBKM K OJIMMIIHAaM Mo MaTeMaTuke http://tasks.ceemat.ru
NuTtepHeT-0nbnmmoreka hu3uko-MareMaTHIecKou tureparypsl http://ilib.mccme.ru
Maremaruka B adpopusmax http://matematiku.ru
Marepuasibl i MaTeMaTHYECKUX KPYXKKOB, (DaKyJIbTaTUBOB, CIEIKYpPCOB
http://www.mathematik.boom.ru
MaTemaruueckuit sxypHan "Ksant" http://kvant.mccme.ru
[Tnanera "Martemaruka" http://math.child.ru
[IpuknagHas MaTeMaTvKa: CpaBOYHUK http://www.pm298.ru
Caiir "JlomanHee 3aqanue’: 3a7a9u Ha CMEKaKy http://www.domzadanie.ru
Caiit snementapHoit maremaruku Imutpus I'yimuna http://www.mathnet.spb.ru
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http://www.edu.ru/
http://www.mathnet.spb.ru/
http://www.domzadanie.ru/
http://tasks.ceemat.ru/
http://zadachi.mccme.ru/
http://school_collection.edu.ru/collection/matematika/
http://www.math.ru/
http://www.festival.1september.ru/
http://www.firo.ru/
http://www.profobrazovanie.org/
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