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1. llossicHuTEeILHAA 3aNIHCKA

[Iporpamma o061ieoOpa3oBaTebHON Y4eOHON nucIMIuiiHa «MareMmaTtukay
npeqHa3HaueHa Uil W3y4YeHHs ~ MaTeMaTukd B IPOQeCcCHOHATbHBIX
obpazoBarenpHbix  opranm3anusax CIIO, peamsyroomux o00pa3oBaTelbHYIO
nporpaMMmy CpeaHero oOIIero oOpa3oBaHMsI B TPEeliaX OCBOCHUS OCHOBHOM
npodeccuoHanbHo oopazoBarenbHoU mporpammsl CIIO (OIIOII CIIO) nHa 6aze
OCHOBHOT0 00111er0 00pa30BaHMs PH MOATOTOBKE KBATM(PUIIMPOBAHHBIX PabOYHX,
CIyKaIllX ¥ CTIEIHAIMCTOB CPEIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHOBe TpeboBanuit ®I'OC cpemxHero oOmIero
oOpa3oBaHUsl, MPEABIBISIEMBIX K CTPYKTYpE, COJEPKAHUI0O W pe3yJbTaram
OCBOGHHMS y4eOHOW nucuuruiiHel «Maremaruka», B  COOTBETCTBUH C
PekomenmaiusiMu 1o opraHu3aiu MoJy4YeHHsI CPETHEro 00mero oopa3oBanus B
npesenax 0CBOCHUS 00pa3oBaTeIbHBIX MPOTPAMM CPEIHET0 MPO(EeCCHOHATBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro o0uiero oOpazoBanusi ¢ yueroM [IpumepHoii
OCHOBHOW 00pa3oBareibHOM MporpamMbl CpeaHero oouiero oOpa3oBaHus,
o100peHHOH pemeHreM (penepaaTbHOT0 Y4eOHO -METOIMIECKOTO 00BETUHEHHUS T10
obmeMy o6pazoBanuto (MpoTokoJ oT 28 utoHs 2016 1. Ne 2/16-3).

Conepxxanme  mporpammbl  «Maremaruka: anrebpa W Hadajia
MaTeMaTHYeCKOIr0 aHajIn3a; FTeOMETPUS» HAMPaBJICHO Ha JOCTUXKEHUE CIISTYIOIINX
HeJen:
obecnieueHrne c(HOPMUPOBAHHOCTU MPEICTABICHUM O COLMAIBHBIX, KYJIbTYPHBIX
UCTOPUYECKUX (PAKTOPaX CTAHOBIICHUSI MaTEMAaTHKH;
obecnieueHne  C(HOPMUPOBAHHOCTH  JIOTHYECKOTO, aIrOPUTMHUYECKOTO |
MaTeMaTHYECKOTO MBIIICHHS;
obecrieueHre cOpPMHUPOBAHHOCTH YMEHUN MPUMEHSThH MOJTYYCHHBIC 3HAHUS TIPU
pelIeHNH Pa3INYHbIX 3a/1a4;
oOecrieueHre CHOPMUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKe KaK YacTH
001IIe4eNIOBEYECKON KyJIbTYpPhl, YHUBEPCATHHOM S3BIKE HAYKH, MO3BOJIIOIMIEM
OTHCHIBATh U U3Yy4aTh PeATbHBIC MIPOIIECCHI U SBIICHUS.

B nporpammy BKJIIOUEHO COJiep>KaHUE, HalpaBJICHHOE HAa (OopMUPOBaHUE Y
CTYJIEHTOB KOMIIETCHIIUNA, HEOOXOAUMBIX i KadecTBeHHOTo ocBoeHusi OITOII
CIIO na 6a3e 0CHOBHOTO 001IIero 00pa3oBaHus C MOJYYECHUEM CPETHETO 0OIIero
oOpa3oBaHusi; MNPOTPaMMbl TOJATOTOBKH  KBAIM(UIUPOBAHHBIX PpabOUMX,
CIy’KallMX; IpOrpaMMbl MOJATOTOBKU crnenuanucToB cpeanero 3seHa (IIIIKPC,
[MTICC3).



2. O01masi XapaKTepuCTUKA Y4eOHOM TUCHUIJINHBI

Marematuka  sBisercss  (yHIaMEHTaTbHOM  001eoOpa3oBaTesIbHOM
JTUCIAIUIMHOW CO  CIIOKHUBIIMMCS yCTOWYUBBIM COJEpP)KaHUEM H  OOIMMHU
TpeOOBaHUSAMU K TIOJATOTOBKE OO YyJaIOIIXCSI.

B mpodeccnoHambHBIX 00pa3oBaTebHBIX OPTaHU3ALUSAX, PEATU3YIOMINX

oOpa3oBarelbHyI0 MPOTpaMMy CpeaHero oOlmiero oOpa3oBaHUs B Ipenenax
ocBoenusi OIIOIl CIIO na 6a3ze ocHOBHOTO 00IEro 0Opa30oBaHUs, WU3yUYEHHUE
MaTeMaTUKU HMEET CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT MpoQuis
podecCuoHaTbHOTO 00pPa30BaHUS.
[lpu ocBoenun npodeccun 08. 01. 25 MacTep OTHENOYHBIX CTPOUTEIBHBIX MU
JEKOPATUBHBIX PA0OT TEXHUYECKOTO TTPO DU mpoheCCHOHATLHOTO 00pa3oBaHuUs
Matematuka wusydaercs Ha mnpoduimbHoM ypoBHe DI'OC cpemnero o61iero
oOpa3zoBaHus.

OT0 BBIpaXKkaeTcs B COACPKaHUU O0YyUEHUs!, KOJIMUECTBE YaCOB, BbIJIEISIEMBIX
Ha M3y4YEHHE OTIEIBHBIX TEM MPOTPaMMBbI, TIyOWHE WX OCBOCHHUS CTYACHTAMHU,
oObeMe€ M XapakTepe IMPaKTUYECKUX 3aHATUH, BHJAX BHEAYAUTOPHOMU
CaMOCTOSITEIbHOU PabOThI CTYJCHTOB.

OO61mme ey n3y4eHrs MaTeMaTHUKU TPAAUIIMOHHO PEATM3yIOTCS B YEThIpeX
HaMpaBJICHUSX:

1) o61iee nipeacTaBieHue 00 UASIX U METO1aX MaTEMaTHKU;

2) UHTEIUIEKTyaTbHOE Pa3BUTHE;

3) oBnasieHue He0OOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSMU;
4) BocTiMTaTEIbHOE BO3JICHCTBYE.

[Mpodummzanms meneli mMareMaTu4eckKoro oOpa3oBaHUS OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3aINK yIeOHOU e TELHOCTH 00yJaromuxcs. J{is
€CTeCTBEHHO-HAYyYHOro Mnpo¢mis npodecCUOHAILHOTO o0pa3oBaHus Oouiee
XapaKTEPHBIM SIBJSIETCS YCHJICHHE OOIIECKYJIbTYPHOM COCTaBJISAIOMICH Yy4eOHOM
JUCLUIUIMHBI C OpPHUEHTAlMell Ha BU3yallbHO-OOpa3HbI U JIOTUYECKUN CTUIH
yueOHOHU paboThI.

Conepsxanne y4yeOHOW IUCLMIUIMHBI pa3pabOTaHO B COOTBETCTBUHU C
OCHOBHBIMU COJI€pKATETbHBIMU JIMHUSMH OOYUYEeHUS MaTeMaTHKe:
anreOpanyeckasl JIMHUS, BKJIIOYAIONIAs CHUCTEMATU3AlMI0 CBEJACHUN * O YHCIAX;
W3y4YE€HHUE HOBBIX U O0OOOIICHHE paHee H3YUYEHHBIX orepanuii (BO3BEICHUE B
CTeleHb, WU3BJCUCHHE KOPHs, JorapuMupoBaHHe, CUHYC, KOCHUHYC, TaHTEHC,
KOTaHTE€HC ¥ 0OpaTHbIC K HUM); U3YYEHHE HOBBIX BHJIOB YHCJIOBBIX BRIPKCHUN U
dbopMyII; COBEPIICHCTBOBAHHE NPAKTUYECKAX HABBIKOB M BBIYHCIUTEIHHOM
KyJbTYpBI, PacIIMPEHHE M COBEPIICHCTBOBAHWE alreOpanvyeckoro arrmapara,
c(hOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, W €ro MPUMEHEHHUE K PEIICHHUIO
MaTeMaTHYECKUX U MPUKIATHBIX 33]1a4;

TEOPETUKO-QYHKIIMOHATIbHAS ~ JIMHUS,  BKJIOYAIOIIas  CHUCTEMAaTH3alUi0 |
pacimpeHre CBeIeHU 0 QPYHKIMSIX, COBEPIICHCTBOBAHKE IPadUUIECKIX YMEHUN;
3HAKOMCTBO C OCHOBHBIMHU HUICSIMH M METOJaMHM MaTeMaTU4YecKOro aHajiu3a B
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oObeMe, TO3BOJISIONIEM HCCIIENOBATh dJeMEHTapHble (DYHKIMM U pelarb
npocTeiime reoMeTpruaeckue, Gu3nuecKue u Apyrue NpuKIaaHbIe 3a1a4u;
JMHUS YpaBHEHUN M HEPaBEHCTB, OCHOBAHHAs HAa MOCTPOEHUHM M MCCIEIOBAHUU
MaTEeMAaTUYECKUX MOJIENEH, MepeceKaroIascs ¢ anredpanyeckod U TEOPETUKO -
(GYHKUIMOHATHHOW JMHUSAMH W BKIIIOYAIONIAs Pa3BUTUE U COBEPIICHCTBOBAHUE
TEXHUKU alredpandecKux Mmpeoopa3zoBaHuil Al PEUICHUs YpaBHEHHM, HEPABEHCTB
u cucteM; GOpMUPOBAHUE CIIOCOOHOCTH CTPOUTH M MCCIEN0BATH MPOCTEUIINE
MaTeMaTUYECKUE MOJIENH MIPU PEIIEHUH MPUKIIAIHbIX 3a/1a4, 337a4 U3 CMEKHBIX U
CHEIHUATbHBIX JUCIUILINH,

reoMeTpuyYecKas JIMHUS, BKIIOYAIOIIAs  HarjsiAHbIE  NPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTYpax U U3yUECHUE UX CBOUCTB, (GOPMUPOBAHKE U PA3BUTHE
IPOCTPAHCTBEHHOTO BOOOP@XEHHUs, pa3BUTUE CIOCOOOB TIE€OMETPUUECKUX
U3MEPEHUI, KOOPAUHATHOTO U BEKTOPHOTO METOJI0B JIsl PEIICHUS] MaTteMaTuuecKHX
U TIPUKJIAJIHBIX 33]1a4;

CTOXacTUYECKasl JIMHUS, OCHOBaHHAs Ha Pa3BUTUM KOMOMHATOPHBIX YMEHUH,
IpeICTaBICHUN 0 BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX
OKpPY>KaloLIero Mupa.

Pazgenbl (TeMbl), BKIIOYEHHBIE B COJEpKAHUE Y4E€OHOW HMCIUIUIMHBI,
SIBJSIFOTCS OOIIMMU JIUTS BCeX Mpoduiieit mpodeccnoHanbHOTO 00pa30BaHus U IIPH
BCceX 00beMax ydeOHOro BPEMEHHM HE3aBUCHMO OT TOTO, SBJSIETCS JIM ydeOHas
nucuuImHa « MaremaTtikay 6a30BoOM WK TPOGUIBHOM.

B tematnueckoM ruiaHe HporpamMmbl, y4eOHBIH MaTepuan NpeaCcTaBieH B
dbopme depemyromerocss pa3BepThIBaHUsI OCHOBHBIX COJEPYKATENbHBIX JIMHHMA
(areOpanyeckoi, TeOpPeTUKO-(PYHKIMOHAILHOW, YypaBHEHWH W HEPaBEHCTB,
F€OMETPUYECKOM, CTOXAaCTUYECKOM), YTO MO3BOJSIET TMOKO HCMOJB30BaTh HX
pacmoJio’)KeHUEe M B3aMMOCBSI3b, COCTaBISTh PabOuUMid KaJeHIApHBIN IJIaH, TO-
pazHOMYy dYepeays ydeOHbIE TeMmbl (TJaBbl Yy4eOHHKA), YYUTHIBasS MPOQHUIb
npodeccuoHaIbHOTO 00pa30BaHus, CIICIU(UKY OCBaMBacMOM Mpodeccuu, TITyOuHy
U3Yy4YEeHUs] MaTepuaia, ypOBEHb MOJATOTOBKHU CTYJIEHTOB IO MPEIMETY.

N3ydenne oOmieoOpa3oBaTebHON y4eOHOM IUCHUIUIMHBI «MareMaTHKay
3aBepIIacTcs MOJABEACHNEM UTOTOB B (pOpME IK3aMeHa.

B pasznene nporpammbl «Coaepxkanue y4eOHOM TUCIHMILTUHBDY KypCHBOM
BBIJICJIEH MaTepuall, KOTOPBI MPU W3YUYEHUH MATEMAaTUKU Kak 0a30BOM yueOHOU
JTUCUUIUIMHBI, KOHTPOJIIO HE MO JJICKHT.

3. MecTo y4eOHOH AMCUMILIMHBI B y4e¢OHOM IIaHe

B yueOnbIx mmaHax MecTo yueOHOM IUCHMIUIMHBI «Maremaruka» — B COCTaBe
obmmx 00111e00pa3oBaTeIbHBIX YUeOHBIX TUCIUIUMH, 11 podeccun 08.01.25
MacTep OTHENOYHBIX CTPOUTEIBHBIX W JEKOPATHBHBIX PabOT TEXHUYECKOTO
npodwisa npodeccuoHaTLHOTO 00pa30BaHUs.



4. Pe3yabTaThl OCBOEHHS Y4€0HO JUCUUTIIHHBI

OcBoenue coaepkanus yaeOHOM TUCTUIUTMHBI « MaTemMaTukay 00ecreunBacT
JTOCTH)KEHUE CTYAECHTaMU CJICYIOIUX Pe3)/1bm am 06.
JIUYHOCI HBIX .
——c(hOPMHUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHKE KaK YHUBEPCATHbHOM S3BIKE
HayKH, CPEACTBE MOJCIMPOBAHUS SBJIIEHUW M MPOIIECCOB, HUACIX U METOJax
MaTeMaTHKU;
——IMOHHMaHUE 3HAYMMOCTU MAaTEMaTUKU ISl HAYYHO-TEXHHUYECKOro IMporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUSI K MareMaTHKEe KaKk K 4acTh OOIIeYeI0BEYECKO
KyJIbTYphl U€pe3 3HAKOMCTBO C HMCTOpPHEH pa3BUTHS MaTEMaTUKH, HBOJIOLHEH
MaTeMaTH4YeCKUX UJIEH;
——pa3BUTHE JIOTMUECKOTO MBIIUICHHUS, TMPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AMTOPUTMUYECKOH KYJIbTYpPbl, KpUTUYHOCTH MBITIUICHUS HA YPOBHE, HEOOX0JUMOM
1151 Oyayieit npodeccuoHaIbHOM AesTeNbHOCTH, I TPOJODKEHUS 00pa30BaHus
¥ caM0o00Opa3oBaHus;
—— OBJIaJICHUE MATEMaTUYECKHUMHU 3HAHUAMU U YMEHUSIMH, HEOOXOJUMBIMHU B
MOBCEIHEBHOM XKM3HH, JJIs1 0CBOCHUS CMEKHBIX €CTECTBEHHO -HAyYHBIX JTUCITLIMH
U JUCIUIUIMH NPOoPEeCCUOHATLHOTO IUKIA, JJIs TOJy4eHUus oOpa3oBaHUS B
00J1acTAX, HE TPEOYIOIMX YyriayOJIeHHON MaTeMaTHIeCKON MOATOTOBKHY;
—— TOTOBHOCTb 1 CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHMI0, HA
MPOTSHKEHWHM BCEH JKW3HW; CO3HATENbHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJOBHIO YCHEIIHOW MpO(ecCHOHAILHON M OOIIECTBEHHOU
JEATETbHOCTH;
—— TOTOBHOCTb 1 CITOCOOHOCTH K CAaMOCTOSITEIIbHON TBOPUYECKOM M OTBETCTBECHHOU
NeSATeIbHOCTH;
—— TFOTOBHOCTbH K KOJUIEKTUBHOW paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMU B
oOpa3oBarelbHOM, OOIIECTBEHHO  MOJIE3HOW, y4eOHO-UCCIIEeNOBaTEeIbCKOM,
MPOEKTHOW U IPYTUX BUIAX JIEATEIbHOCTH;
—— OTHOIIICHHUE K MPOPECCUOHATLHOU AEATEIHbHOCTH KaK BO3MOKHOCTH y4acTHsI B
pEUICHUHN JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATBHBIX

npooeM;

Memanpeomenm HbIxX

—— YMEHHE CaMOCTOSITEIbHO OTPEESITh LIEU AeITEIbHOCTH U COCTABIISATh TLJIaHBI
JEATeIbHOCTH;  CAMOCTOATENILHO  OCYILIECTBJISITH,  KOHTPOJUPOBATH U

KOPPEKTUPOBATh AEATEIBLHOCTh; MCMOJIb30BATh BCE BO3MOXHBIE PECYPCHI IS
JIOCTIDKEHUS TTOCTABJICHHBIX 1IEJICH U pean3alliy TUIAHOB JesTeIbHOCTH; BEIOMPATh
YCIICIIHBIE CTPATETUH B PA3JIMYHBIX CUTYaIIHSIX;

—— YMEHHUE NPOAYKTUBHO OOIIATHCS U B3aUMO/IEUCTBOBATH B IPOIIECCE COBMECTHOM
JNEATENIbHOCTH, YYWUTBIBaTh TMO3UIMU APYTUX YYACTHUKOB JIESATEIbHOCTH,
3¢ dEeKTUBHO pa3pemaTh KOHPIUKTHI,

—— BIIQJICHUE HaBbIKAMHU ITI03HABATEIILHOW, Y4EOHO-UCCIIEN0BATEILCKON U
MPOEKTHOW JIEATETbHOCTH, HAaBBIKAMU paspelieHusi npooOJieM; CIOCOOHOCTh U



TOTOBHOCTB K CAMOCTOSTEILHOMY IIOMCKY METOJIOB PELICHUS PAKTUYECKUX 3a7ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ0B NTO3HAHNS;

—— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW HWH(GOPMAIIMOHHO -
IIO3HABATEIIbHOM JESATEIIbHOCTH, BKIIFOUAsi YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX WHGOPMAIMH, KPUTUYECKH OILEHWBATh U HHTEPIPETUPOBATH
uHGOPMAIHIO, TOTY4aeMYI0 U3 pa3IMUHbIX UCTOUYHUKOB,;

—— BJIAJICHUE SA3BIKOBBIMU CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO U TOYHO HM3JIararhb
CBOIO TOYKY 3PEHHS, HCTI0JIb30BaTh aJCKBaTHBIC I3bIKOBBIC CPEICTBA;

—— BJIQJICHHE HAaBBIKAMH MTO3HABATEIHHOM peduUIeKCHH KaKk OCO3HAHUS COBEPIIACMBIX
JICICTBUHA Y MBICJIHUTENIBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHUM, I'PAHUIL
CBOETO 3HAaHWS U HE3HAHUS, HOBBIX IO3HABATEIBbHBIX 337a4 U CPEACTB I HX
JNOCTHKEHHUS,

—— IEJICYCTPEMIICHHOCTD B MMOMCKAaX U MPHUHITHH PEIICHU, COOOpa3UTENLHOCTh U
UHTYUIUSI, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEICTABICHUM;, CIOCOOHOCTD
BOCIIPMHUMATH KPaCOTy U TAPMOHUIO MUPA;

npPeoOMemHbIX

—— c(OpPMHUPOBAHHOCTHh MPEACTABJICHUN O MaTeMaTHKE KaK 4YacTh MHPOBOM
KYJIbTYpbl 1 MECTE MaTEMAaTUKHU B COBPEMEHHOM IIUBUIIM3AIUH, CTIOCO0aX OTIMCAHUS
SIBJICHUM pEAIbHOTO MUpa HA MAaTEMATUYECKOM SA3BIKE;

—— c(OpMUPOBAHHOCTh TMPEICTABICHUN O MaTeMaTHYECKUX TMOHATUAX Kak
BOKHEUIINX MATEMAaTUYECKUX MOJEISAX, MO3BOJIIIOIIMX ONMUCHIBATH M W3Yy4darTh
pa3Hble NPOUECCHl M SBJICHHS; MOHMMAHHUE BO3MOKHOCTH AKCMOMATUYECKOTO
MIOCTPOEHUSI MAaTEMATHYECKUX TEOPUH;

—— BJIAJICHUE METOJAMM JOKAa3aTeJIbCTB U AITOPUTMOB PEIICHUS, YMEHUE HX
IIPUMEHSATH, TPOBOJAUTH JOKA3ATEIbHBIE PACCYKIACHUS B XO/I€ PEILICHUA 3a/1a4;

—— BIJIQJCHUE CTaHAAPTHBIMM TNPUEMAMU PEMICHUA PALHOHAIBHBIX U
UPPaLMOHAIBbHBIX, IOKA3aTeJIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUI
Y HEPABEHCTB, UX CUCTEM; UCIIOJBb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B
TOM YHUCJIE JJIs1 TIOUCKA MYTH PELICHUSA M WUIFOCTPALMM PEIICHHS YpPaBHEHUU U
HEPABEHCTB;

—— ¢(OpPMUPOBAHHOCTH NPEACTABICHUI 00 OCHOBHBIX OHATUSX MaTEMarH4eCKOro
aHaM3a M MX CBOMCTBAX, BJAJCHUE YMEHUEM XapaKTEPHU30BaTh IIOBEICHUE
(bYHKIMIA, MCTIOIb30BaHNE MTOTYYECHHBIX 3HAHHUM JJI1 ONTMCAHUS U aHAJIN3a PEUTHbHBIX
3aBUCHUMOCTEH,

—— BIIAQJACHUE OCHOBHBIMHU IOHATHSMU O IUIOCKMX M MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, uXx OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTb YMEHHUS
pacro3HaBaTh T€OMETpUYeCKUe (PUrypbl Ha YepTexax, MOJEIIX U B peaTbHOM
MUpE; MIPUMEHEHNE U3YYEHHBIX CBOMCTB reoMeTpuueckux Guryp u Gopmyn s
pELICHNs] TEOMETPUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPIKAHUEM;

—— c(OpMUPOBAHHOCTH MPEACTABICHUN O MPOLIECCAX U SBJICHUAX, MMEIOLIMX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MUDE,
OCHOBHBIX NOHATHUAX DJIEMEHTAPHOU TEOPUU BEPOSITHOCTEW; YMEHUN HAXOIUTh U
OLICHUBAaTh BEPOSTHOCTU HACTYIUICHHUS] COOBITUM B NPOCTEHIIMX MPAKTUUECKUX
CUTYyallUsIX U OCHOBHBIEC XapaKTEPUCTUKH CIIy4alHbIX BEJIMYMH;
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—— BJIaJICHUE HaBBIKaMH HCTIOJIb30BaHMUS TOTOBBIX KOMIILIOTEPHBIX MPOTPAMM IIPH
pEIICHUH 3a/1a4.

5. Conepxanue y4eOHOM JUCHMILIINHBI

Beenenue

Maremaruka B HayKe, TEXHUKE, SKOHOMHKE, UHHOPMAIIMOHHBIX TEXHOJIOTHSIX
U TPAKTUYECKON JnedATenpHOCTH. Llenm m 3amauym WM3ydeHHsT MaTeMaThKu IIpU
ocBoenuu npodeccuii CIIO u cnermansaocteit CIIO.

AJITEBPA
Pa3ButHe NoHATHA 0 YHCIe

Lenbie u paroHalibHbIe yKcha. JleicTBUTENnbHbIE Yucha. [Ipubnusicenmvie
gviyucaenus. Komnaexcuvie uucna.
KopHu, cTrenenu u jorapugmsi

Kopuu u crenenn. KopHu HarypalibHOM CTENEHHU U3 YKCJIA U UX CBOMCTBA.
CreneHn C palMOHAIBHBIMM IOKa3arensiMu, X cBoWcTBa. CreneHn cC
NeCTBUTENbHBIMU TOKa3atensiMu. Ceolicmea cmeneHu ¢ OeucmeumenbHulM
nokasamesnem.

Jlorapugm. Jlorapudm yuciaa. OCHOBHOE JIOTapUPMHUUECKOE TOXKIECTBO.
HecstuuHble U HaTypasibHble Jorapudmel. [IpaBuna nelcTBuil ¢ norapupmamu.
ITepexo1 Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajaredOpamyeckux BbIpaxenuid. [IpeoOpazoBanue
palHOHAIBHBIX, MpPalMOHAIbHBIX CTEIICHHBIX, MOKa3aTeNbHbIX U
Jaorapu(pMUIECKUX BHIPAKEHUI.

IIpakTnyeckue 3aHATHHA

Apudmernueckue ACHCTBUS HaJ YUCIAMH, HAXOXKJEHUE MPHUOIMKEHHBIX
3HAQYEHUH BEIMYMH U  MOTPEHIHOCTEH  BbIYUCICHUN  (aOCOMIOTHOW U
OTHOCHUTEJbHO), CPABHEHNE YNCIIOBBIX BBIPAKEHU.

Boeruucienue u cpaBHEHHE KOpHEW. BBITIOJIHEHME PAcyeTOB ¢ paguKaIaMH.

Perenne nppanmoHanbHbIX ypaBHeHHU. Haxox1eHre 3HaueHUu CTENEeHEN ¢
pauuoHabHBIMU  mokazarensiMu.  CpaBHeHue creneHeil. [IpeoOpazoBanus
BBIPQKECHUM, COAEPKANMX CTENEHU. Pelenre noka3arebHbIX YpaBHEHUM.

Pemenne npukiaaHelix 3aaa4.

Haxoxxnenue 3HaueHuil sorapudma Mo MNPOU3BOJIBHOMY OCHOBAHHUIO.
[lepexonq OT OOHOrO OCHOBaHUS K JApYroMy. Beruucienue u cpaBHEHHE
norapudmos. JlorapudmupoBanre 1 MOTEHINPOBAHUE BbIPAKEHHIA.

[TpuOnmxeHHbIe BEIYUCIICHUS U PEUICHUS MPUKIAIHBIX 3a/1a4.

Pemenue norapupmMuiyeckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPHUHA
OcCHOBHBIE TOHATHS
Panunannas mepa yria. BpamarensHoe asmwkenue. CHHYC, KOCUHYC, TAHT'€HC
1 KOTAHI'€HC YHCJIA.
OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA
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@opmynbel  npuBencHuss. Dopmynbl  croxeHus. DPOpMynbl  YABOCHUS
Dopmynbl NOTOBUHHO20 Yela.

IIpeoOpa3oBaHusi NPOCTEHIIMX TPUTOHOMETPHYECKHUX BbIPAKEHUH

[Tpeo6pazoBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKIIMH B IPOU3BEACHUE U
NPOU3BEACHUS B CyMMY. Bwipaoicenue mpuconomempuueckux @QyHKyuu uepes
MAH2EHC NONOBUHHO20 APSYMEHMA.

Tpuronomerpuyeckue ypaBHeHHs] M HEPaBEHCTBA

IIpocrenimme TPUTOHOMETPHUUYECKHUE YPaBHECHHUS. IIpocmeriwue
MPUSOHOMEMPUYECKUE HEPABEHCMEA .

OOpaTHble TpUroOHOMeTpUYeCKHe (PYHKUMHM. APKCHHYC, apKKOCHHYC,
apkranresc. Ilpakmuueckue 3auamus

PanuanHbpIli METOZ M3MEPEHHUS YIJIOB BPALLICHUS U CBSI3b C TPAAyCHOU MEPOUL.
OCHOBHbBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA, (DOPMYJbI CJIOXKEHHS, YIBOCHUS,
npeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKHX (YHKIHMM B MPOU3BENEHUE,
npeoOpa3zoBaHUe MPOU3BENECHUS TPUTOHOMETPUYECKUX (YHKIMHA B CyMMYy.
[IpocTeiime TPUroHOMETPUIECKUE YPABHEHUSL U HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHE (PYHKLMU: apPKCHUHYC, apKKOCHHYC,
ApKTaHI€HC.

DyHKIUHU, UX CBOMCTBA U IPapuKH
@®yukuuu. OOmacTh ONpeneneHuss U MHOKECTBO 3HAUEHUM; rpadux
byHKIMHU, TOCTpOEHHE IPpa@UKOB (PYHKIUI, 33JaHHBIX Pa3IMYHBIMU CIIOCOOAMU.
CpoiictBa  ¢yHkumum.  MOHOTOHHOCTb,  YETHOCTh,  HEUYETHOCTb,
OTPaHUYEHHOCTh, IEPUOJMYHOCTh. [IpOMEXyTKM BO3pacTaHusi M YOBIBaHUSA,
HauOoJbIlllee W HAMMEHbINEe 3HAYEHUs, TOUKH OHKCTpemyMma. [ padudeckas
uHTepnpeTanms. [IpuMepsl (QyHKIMOHATBHBIX 3aBUCHMOCTEH B PEATbHBIX
nporieccax u ABieHusX. Apudmerndeckue onepanuu Haj GyHKIHUSIMU.
CnoxHasa QpyHkuus (komnosuuus). Ilonamue o HenpepvlgHoCMU QYHKYUU.
Oo6patuble pynkuuu. Obracmv onpeoeneruss u 00JACMb 3HAYEHUL 0OpamHOU
dyuxyuu. I pagux obpammoti hynkyuu.

CreneHHble, MOKa3aTebHbIE, JOrapugMuiecKue U TPUTOHOMETPUUYECKHE
pyHkuuun.
OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIUM.

Omnpenenenusi GyHKIHM, X CBOMCTBA U TpadUKU.

[IpeobpazoBanusi rpadukoB. [lapamnenbHbIi MEPEHOC, CHUMMETPHUS
OTHOCHUTEIBHO OCEH KOOPAMHAT U CUMMETPHSI OTHOCUTENILHO Hayaia KOOpAUHAT,
CUMMETPHUSL OTHOCUTENBHO MPAMOU Y = X, pacmsoiceHue u cyicamue 80016 ocel
KOOpOuHam.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCUMOCTEN MEXKY IEPEMEHHBIMU B peabHBIX MPOLIECCAX U3
CMeXHbIX aucuumuimH. Onpenenenue ¢ynkuuid. [loctpoenne u ytenne rpagukos
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byaknmii. MccnemoBanue ¢yHkiuu. CBOWCTBa JMHEWHOHW, KBaIpaTHYHOM,
KYCOYHO-TMHCHHONM ©  JIpoOHO-TmHelHOW — (ynkumit. HempepreiBHBIE w
nepuogndeckue ¢yHkimu. CBoicTBa M rpadyKu CUHYCa, KOCHHYCA, TAHI€HCA U
KoTaHrenca. OOparHbie GyHKIMU U UX Tpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE
dbynakmuu. [IpeoOpazoBanus rpaduka dysaknmm. [FapMoHWYecKHe KoyeOaHWs.
[IpuknagHbIe 3a1a4K.

[lokazatenbHble, JOTapUPMUUIECKUE, TPUTOHOMETPUUYECKUE YPABHEHUS U
HepaseHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocaenoBatesabHocTH. CrnocoObl 3aaHUs M CBOMCTBA YMCIIOBBIX
nocienoBarenbHocTed.  I[lonamue o0  npedene  nOCIE008amMENbHOCMU.
Cywecmeosanue npedena MOHOMOHHOU OCPAHUYEHHOU NOCe008aMeNbHOCHU.
CymMmupoBaHue nocienoBarenbHocTe. beckoHeuHo yObIBaro1as reoMeTpuyieckas
IIPOTPECCUS U €€ CyMMa.

IIpousBoanas. IloHsaTre 0 NpOU3BOAHON (DYHKIMH, €€ T€OMETPUUECKHUI 1
busnueckuit cMbICH. YpaBHEHUE KacaTtenbHOU K rpaduky pynkimu. [IpousBogHbe
CYMMBbI, pPa3HOCTH, NpPOU3BEAECHUS, YacTHble. [IpOM3BOJHBIE OCHOBHBIX
AJIEMEHTAPHBIX PyHKIMN. [[puMeHeHne npon3BoAHOM K UCCIEOBAaHUIO (DYHKIIMIA U
nocTpoeHuto rpapukoB. IIpousgoouvie 0Opamuoli QYHKYUU U KOMIOIUYUU
GdyHxkyuu.

[IpuMepbl UCMOJBL30BaHKUS MPOW3BOJHON [JIS1 HAXOXKJIEHHUS HAWITYYIIErO
peleHns B NPUKIAIHBIX 3a7a4yax. Bropas npou3BogHas, € reOMETPUYECKHN U
¢uznyeckuit cmbici. HaxoxxaeHre ckopocTH AJis MpoLecca, 3a1aHHOTO POpMYIIon
U TpaduKoM.

IlepBooOpa3nas u mHTErpaJ. [lpuMeHeHne onpenesIEeHHOT0 HHTErpala Juisl
HAXOXJCHUS IUIOLIAAX KPUBOJMHEHHOM Tpaneuuu. QPopmyna HeroToHa—
JleitOnumna. [Ipumepsl npuMeHeHus HHTErpana B (PU3UKE U TEOMETPUU.

Ilpakmuueckue 3anamusn

UucnoBas nocieqoBaTesibHOCTb, CIIOCOOBI €€ 3a7aHusl, BRBIYMCIICHHUS YJICHOB
nocienoBarenbHocTH. Ilpenen mocnenoBarenbHOCTU. beckoHeuHO yObIBarOIIas
reoOMEeTpUYECKast IPOTPECCHS.

[Ipou3BOAHAA: MEXaHUYECKUN U T€OMETPUYECKHAN CMBICII IPOU3BOTHOM.

VYpaBHeHnue kacatenbHOM B oOmem Buge. llpaBunma u  dopmynbs
nupdepeHpoBanysi, Ta0lIMLA MPOU3BOAHBIX  3JEMEHTapHbIX  (DYHKIUIL.
HccnenoBanue (GyHKIMU C TOMOIIBIO MPOU3BOAHON. Haxoxaenne HanbobIero,
HANMEHBIIIEro 3HAYEHUS U SKCTPEMaTbHBIX 3HAYCHUN (QDYHKIUH.

Wurterpan u nepoodpaznas. Teopema Hororona—Jleitonuia. [lpumenenue
MHTErpaia K BBIYUCICHUIO (DU3UYECKUX BEIMUUH U IUIOIIAACH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHMs M CHUCTEeMbI YpaBHEeHHMH. PanroHanbHble, UppalUOHAIbHBIE,
MOKA3aTeJIbHbIE U TPUTOHOMETPUUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUN, HEPABEHCTB, CUCTEM.
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OCHOBHBIE IPUEMBI UX PEIICHUS (Pa3yIoKEHWE Ha MHOKHUTEIH, BBEICHHE
HOBBIX HEU3BECTHBIX, IOJCTAHOBKA, rpapUueCKUil METON).

HepaBencrBa. PannoHanbHbIE, UPpPALMOHAIBHBIE, ITOKA3aTEIbHBIE W
mpuzoHomempuieckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX P CLICHHUS.

HUcnonb3oBaHue CBOMCTB M TrpaukoB (QYyHKUUA NP PpelIieHUHU
yYpPaBHeHUI U HepaBeHCTB. MeTo1 uHTepBaioB. M300paskeHue Ha KOOPIUHATHOM
IJIOCKOCTH MHOKECTBA PELICHUI YpaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMU
U UX CUCTEM.
Ilpuknaonsie 3a0auu

IIpuMeHeHne MareMaTU4eCKUX METOJOB U1 PELICHUS COIEPKATeIbHBIX
3a/1a4y U3 pa3IMYHbIX 00JaCTe HAyKH U MPAKTUKH.

HuTepnperanys pe3ynbTara, yueT pealbHbIX OrPaHUYCHUM.

Ilpakmuueckue 3anamus

Kopuu ypaBuenuii. PaBHOCWIbHOCTH ypaBHeHui. I[IpeoOpaszoBanue
YPaBHEHHUM.

OcCHOBHBIE ITPUEMBI PELICHNS YPABHEHUH. PellieHne cucteM ypaBHEHUN.

Hcmonp30Banme CBOMCTB U TpauKkoB GYHKITHHA I PEIICHNS YPaBHCHUHA 1
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPHUS BEPOSITHOCTEN
D1eMeHThl KOMOMHATOPUKH

OcHOBHbIC TIOHSATHS KOMOWHATOPWKU. 3aJadudl Ha TOJCYET YHCIA
pa3MeIIeHH, MepecTaHOBOK, coueTaHuil. PelieHue 3a1a4 Ha nepedop BaprUaHTOB.
@®opmyna Ounoma Herorona. CBoiCTBAa OWHOMHHAIBHBIX KOI(PQPHUIIMEHTOB.
Tpeyronpnuk [lackass.

DJIeMEeHTbI TEOPUH BEPOATHOCTEH

CoO0bITHE, BEPOSITHOCTH COOBITUS, CIIOKEHHUE U YMHOKEHUE BEPOSITHOCTEH.
Touamue o nezasucumocmu cobvimuii. /Juckpemuas ciy4aunas 6eIUYUHa , 3aKOH ee
pacnpeoenenus. Hucnosvle xapakmepucmurkuy OUCKPEmMHOU CIYUAHOU 8ETUYUHDL.
Ilonsasmue o 3axone 6onbuwUX HUce.

JIeMEHTbl MATEMATHYECKON CTATUCTHKH

[IpencraBnenne maHHbIX (TaOJMIBI, AUArpamMMbl, rpaduku), eeHepanbHasl
COBOKYNHOCMYb, 6blOOpKa, cpeoHee apupmemuyeckoe, meouaua. Illonamue o
3a0aqax Mamemamuyeckou cmamucmuKu.

Pewenue npakxmuueckux 3a0ay ¢ npumMeHeHuem 8eposimHOCMHbIX MEMOo008.

Ilpakmuueckue 3anamus

HcTtopus pa3BuTHsi KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEN M CTATUCTUKU U
UX POJIb B Pa3MUHBIX c(epax yenoBedueckoil xu3HeaedarenbHocTH. [lpaBuia
KOMOUHATOpUKHU. Perienne KoMOMHATOPHBIX 3anad. Pa3Mernenus, couetaHus u
nepectaHoBKU. bunom Herorona u tpeyronsuuk [lackans. [Ipukimagueie 3agaqn.
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Knaccuueckoe ornpezenenre BeposTHOCTH, CBOMCTBA BEPOATHOCTEM, TEOpEMA
0 CyMM€ BEpOSTHOCTEW. Bbruucinenue BeposaTHocTed. [lpukiiamneie 3amaudm.
[IpencraBneHre YUCIOBBIX TaHHbIX. [[pukianHbie 3ana4u.

I'EOMETPUA
Ilpamvie u niockocmu 6 npocmpancm e

B3auMHOe€ pacnosioxkeHue AByX NpsIMbIX B MpocTpaHcTBe. [lapamienbHOCTh
npsiMor U 1wiockoctu. [lapammensHOCTh 1UI0CKOCTEU. [lepneHauKyIsIpHOCTD
IPSMON U IUIOCKOCTH. lleprneHauKynsp v HakJIOHHAs. YTOJ MEXIY NPAMOW H
IJIOCKOCTBIO. JIByrpaHHbIii yroJ. Yron MEXIY IJIOCKOCTSAMH.
[TepneHAUKYIIPHOCTD ABYX IUIOCKOCTEM.

["'eomeTpuueckue npeoOpa3oBaHus MPOCTPAHCTBA: MapaJUIEIbHBIN MepeHoC,
CHMMETPHSI OTHOCHUTENBHO IIOCKOCTH.

[lapannensHoe mpoekTupoBaHue. I[liowadsb o0pmocoHANbHOU NPOEKYUU.
N300paxenne mpocTpaHCTBEHHBIX (puryp.

MHoOrorpaHHUKH

Bepumnel, pedpa, rpaHu MHOTOTpaHHUKa. Paszeepmia. Muozocpannvie yerwi.
Buinyxkavie mnocoepannuxu. Teopema Jiinepa.

IIpuszma. Ilpssmas w  wmaxkaonnasa upusMma. IlpaBunbHas npusma.
[apannenenunen. Ky6.

[Tupamupna. [IpaBunbHas nupamuaa. YcedeHHas nupamMmuaa. Terpasap.

Cummerpuu B KyOe, B TTapajuleienuIie/ie, B IpU3Me U MUpaMuIe.

Ceuenust KyOa, MpU3MbI U TUPAMUJIBI.

[IpencraBnenre o mpaBWIbHBIX MHOTOrpaHHUKax (TeTpa’ape, Kyoe,
OKTa3JIpe, A0Ae-KadApe U UKOCAdAPE).

TeJsia 1 MOBePXHOCTH BpallleHUS

Huwmuap u koHyc. YcedeHHbI koHyc. OcCHOBaHHE, BbICOTa, OOKOBas
NOBEPXHOCTh, OOpa3zyromasi, pa3epTka. (OceBble CEUEHUST U CEUECHUS,
IapaJuIeJIbHBIE OCHOBAHUIO.

[lap u cepa, ux ceuenus. KacarenpHas miocKocTs K chepe.

N3mepenust B reoMeTpum

O6bem u ero uzmepenue. MurerpaibHas popmyna oobema.

@opmynbl 00bemMa KyOa, MPSMOYTOJBHOTO MapajuleNienuIieaa, MPU3MBbI,
mwmHapa. Dopmynsl oObeMa mnupamMuabl U KOHyca. DOpMyIbl  IJIOMIAAH
NOBEPXHOCTEN WIMHApPa U KoHyca. Dopmynbl o0beMa 1mapa v mioimaau chepsl.

[TonoOue Ten. OTHOIIEHUS TIOMIAAEH TOBEPXHOCTEN 1 0O0BEMOB MOJOOHBIX
TeIl.

KoopauHartsl 1 BeKTOPBI

[IpsimoyrosbHas (AeKkapToBa) cucTeMa KOOpJAMHAT B IpocTpaHcTBe. Popmyra
PacCTOSHUS MEXIY ABYMs TOUKaMU. YpaBHEHUS CEPBI, NIOCKOCMU U NPAMOUL.

Bekropsl. Moayns Bekropa. PaBeHCTBO BekTOpOB. CIOKEHHE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha 4Hcio. Pa3ioxkeHue BEKTOpa MO HANpaBIIEHUSM. YTOJ
Mexay AByMs BekTopamu. [Ipoekums Bekropa Ha ock. KoopauHaTel BekTOpa.
CxansipHOE IPOU3BEAECHUE BEKTOPOB.
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Hcnonb30BaHre KOOPAUHAT U BEKTOPOB MPU PEIICHUNA MAaTEMATUYECKUX U
MPUKIIQAHBIX 337a4.

Ilpakmuueckue 3anamus

[Ipr3HaKKM B3aMMHOTO PACIOJIOKEHUSI MPSMBIX. YTOJ MEXAY OpsSMbIMHU.
B3anMHO€ pacnonokeHue NpsMbIX U INIOCKOCTEN. [IepreHauKyIsp 1 HaKJIOHHAS K
IUVIOCKOCTH. YTOJ MEXKIYy NpsMOM M IUIOCKOCThIO. TeopeMbl O B3aUMHOM
PACTIOJIOKEHUH MTPAMOM U INIOCKOCTU. TeopeMa 0 Tpex NEPHEHINKYIIPAX.

[Ipr3HaKKM ¥ CBOWCTBA MapAJUICIIbHBIX U NEPIEHAUKYISPHBIX TJIOCKOCTEN.

PaccTosHue OT TOYKH 0 MIIOCKOCTH, OT MPSAMOM 10 TUIOCKOCTH, PACCTOSIHUE
MEXAY IUIOCKOCTSIMH, MEXKAY CKpPCIIMBAOIIMMUCSA  NPSAMBIMH, MEXIY
MIPOM3BOJILHBIMU (PUTYpaMH B MIPOCTPAHCTRE.

[lapannensHO€ TPOEKTUPOBAHHE M €ro CBOWCTBA. Teopema o niaowaou
OpMO2OHANILHOU ~ NPOEKYUU  MHO20y20nbHUKa. B3auMHOE  pacrosioKeHHUe
MPOCTPAHCTBEHHBIX (PUTYP.

Paznuunbie BUibl MHOTOTpaHHUKOB. VX n3o0pakenus. CedeHusi, pa3BepTKU
MHOTOTpaHHUKOB. [lnomanes noBepxHoctu. Buabl cuMMeTpuil B MPOCTPAHCTBE.
CummMeTpusi Tel BpallleHUs W MHOTOTPAHHUKOB. BbluMclieHHEe MIomaned u
00bEMOB.

Bekropsl. [leiicTBus ¢ Bekropamu. [lekaproBa cuctemMa KOOpAHUHAT B
IIPOCTPAHCTBE.

VYpaBHeHHE OKPYKHOCTH, C(hephl, MI0CKOCTU. PaccTosiHuE MeX Ty TOUKAMH.
JleficTBUS ¢ BEKTOpamu, 3aJlaHHBIMU KOOpJauHaraMu. CKalApHOE MPOU3BEIACHUE
BEKTOPOB. BekTopHOE ypaBHEHHE NPSAMOM U INTIOCKOCTH. cnionb30BaHue BEKTOPOB
IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JIns1 BHEAyAUTOPHBIX 3aHATHI CTYJEHTaM Hapsily C pEIICHUEM 3a7ad |
BBIMIOJIHEGHUSI ~ TMPAKTUYECKUX  3aJaHUM  MOXKHO  MPEMJIOKUTh  TEMBI
UCCIIEI0OBATENbCKUX U pePepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPHI OTIEIbHBIX
MENKHX 3a7a4 W YHOpaKHEHUH MpeiararoTcs CIOKETHBIC 3aJaHusi, TPeOyroIme
JUTMTENbHOM pabOThI B paMKax OJJHOM MaTeMaTudeCKO CUTyalluu. I TH TEMbI MOTYT
OBITh KaK MHAVUBUIYATLHBIMH 33JaHUSIMH, TaK U TPYIIOBBIMU JJISI COBMECTHOTO
BBITIOJIHEHUS UCCJIEIOBAHUS.

Ilpumepnvie memot peghepamoé (00Kk1a008), ucciie006an enbCKux nPpoeKn 06
» HenpepriBHBIC 1pOo0OH.

* [I[puMeHeHue CI0KHBIX TPOLUEHTOB B 3KOHOMHUYECKUX pacyeTax.
* [JapasensHOE IPOEKTUPOBAHUE.

* CpenHue 3HaY€HUS U UX IPUMEHEHUE B CTAaTUCTHUKE.

* BekTopHO€ 3a1aH1E NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

* Clio)KeHne TapMOHUYECKUX KOJICOaHUH.

* ['padmueckoe perieHue ypaBHEHUN 1 HEPABEHCTB.

e [IpaBrIIbHBIE U TTOJIYTIPABUIIbHBIE MHOTOTPAHHHKHU.

» KoHnueckue ce4yeHus U UX MPUMEHEHUE B TEXHUKE

* [lonsatue nuddepeHnmana u ero NPUIOKEHUS.

* CxeMbl MOBTOPHBIX UCTIBITAHUNA bepHyIum.

* MccnenoBanne ypaBHEHUN U HEPABEHCTB C MTAPaMETPOM.
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6. TemaTHueckoe MJIAHUPOBAHUE
Temarnueckuit 1aH 001eo0pa3zoBaTeIbHON YI€OHON TUCIIUILTAHBI

OJII. 11 MaremaTuka

HammenoBanue pa3ziesnoB u TeM | KonwdecTBo 4acoB aymuTopHOU Harpy3ku | CamMocTosITeb-
Bcero B ¢dopme | B T.4. | Has paboTa

MPAKTUYECKON | MPAKTHYECKHe
MTOITOTOBKU

BBeaenune 2 -

Paznen 1. PazButue noHsTust 12 3

0 YHcJIe

1.1.Tema. Llensre, 6 5 3

panvoHaNIbHbBIC U

JICHCTBUTENBHBIC YN CIIA

1.2.Tema. KommiekcHbie 6 5 -

qrcia

Pasznea 2. KopHu, crenenu n 30 9

Jorapup Mol

2.1.Tema. Kopau u crenenu 10 8 4

2.2.Tema. Jlorapudm. 12 10 5

Jlorapudm uncna

2.3. Tema. IIpeoOpazoBanne 8 6 -

anreOpanyvecKux BbIpasKEHUM

Paznean 3. [lpsimble u 24 4

IUIOCKOCTH B MPOCTPAHCTBE

3.1.Tema. ITapamnensHOCTH B 8 6 3

MPOCTPAHCTBE

3.2.Tema. 8 6 1

[lepnieHAUKYISIPHOCTH B

MPOCTPAHCTBE

3.3. Tema. I'eomeTpuueckue 8 6 -

npeoOpa3oBaHUs

MPOCTPAHCTBA

Hroro 3a 1 cemectp 68 16

Paznen 4. KomOunaropuka 17 4

Paznen S. KoopauHatsl u 22 8

BEKTOPbI

5.1.Tema. MeTtoa KOOpIMHAT B 10 8 6

MPOCTPAHCTBE

5.2. Tema. Bekrops! B 12 10 2

MIPOCTPAHCTBE

Paznes 6. OcHOBBI 35 15

TPUTOHOME TPUH

6.1. Tema. OcHOBHBIE 17 15 7

noasTusi. OCHOBHEBIE
TPUTOHOMETPUUYECKIE
TOXJIECTBA
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6.2. Tema.
Tpuronomerpuueckue
YpaBHEHUsI 1 HEPABEHCTBA

18

13

Pa3znea 7. ®yHkuuu, ux
CBONCTBA U rpaduKku

23

7.1. Tema. OyHKUIUU.
CaoiicTBa pyHKIINU

HTtoro 3a 2 cemectp

83

32

7.2. Tema. CTeneHHbIE,
ToKa3aTebHbIC,
norapuMUIECKUEe
TPUTOHOMETPUUYECKUE
¢bynkuuu. O6paTHbIe
TPUTOHOMETPUUYECKIE

byHKIIHUH.

14

10

Paznen 8. MHOrorpaHHuKu 1
KpyIUible TeJa

35

8.1. Tema: MHoOTrOrpaHHUKH

13

[

8.2. Tema: Tena n
MOBEPXHOCTHU BpaCHUSI

12

8.3. Tema: M3mepenus B
T€OMETPUHN

10

Paznen 9. Hauaja
MaTeMaTH4YeCKOro aHajans3a

32

9.1.Tema.
IocnenoBarenrHOCTH

Hroro 3a 3 cemecTp

54

9.2. Tema: IlpousBoanas u ee
NIPUMEHEHUE

23

20

Paznen 10 UnTerpas u ero
NnpHUMe He Hue

15

Pa3neu 11. DiieMeHTHI Teopuu
BEPOSATHOCTEH M
MaTeMaTn4ecKoi
CTATHCTHKH

11

Pa3znen 12. YpaBHeHust n
HepaBeHCTBA

19

12.1.Tema. YpaBHEeHUs U
CHUCTEMBI YPaBHEHUN

10

12.2. Tema: HepaBeHcTBa.
Hcrnonp3oBaHue CBOUCTB U
rpadukoB QyHKUHM TPU
peleHUH ypaBHEHUH 1
HEPABEHCTB

Pa3neu 13. [loBTopeHue Kypca

Hroro 3a 4 cemecTp

80

26

BCEI'O:

285

185

80
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7. XapaKTepl/ICTI/IKa OCHOBHBIX BHU/10B y‘lBﬁHOﬁ ACATCJIBHOCTH CTYACHTOB

Copepxanue XapaKTepucTHKAa OCHOBHBIX BHAOB JeAATeJIbHOCTH
00y4eHus CTYACHTOB (Ha YPOBHE Y4eOHbIX 1eHCTBUI)
Beenenue O3HakoMJIEHHE C POJIbIO MATEMATHKU B HAYKE, TEXHUKE,
SKOHOMHUKE, HMHPOPMAIIMOHHBIX  TEXHOJOTHSIX U
IPAKTUYECKOM 1eATeNbHOCTH. O3HAKOMIIEHHE C LIESIMU
U 3aJadyaMy HW3Y4YEHUS MATEeMaTUKH IPU OCBOECHUU
npodeccuii CIIO u cnermansuocteit CI10
AJITEBPA

Pa3zButue nmoHaATHA O
yucJae

Beimonnenune — apudmermyeckux — JIEUCTBUM  HaA
YHCJIAMHU, COYETAs YCTHBIEC U MINCbMEHHBIE ITPUEMBI.
Haxoxnenne npuONMKeHHbIX 3HAYEHWH BEIMYUH U
MOTPEIIHOCTEH  BBIYUCICHWN  (aOCONIOTHOM W
OTHOCUTENbHOMN); CPaBHEHUE YHCIJIOBBIX BBIPAKECHUI.
Haxoxnenne ommbOOKk B mpeoOpa3oBaHUAX U
BBIUUCJICHUAX (OTHOCHUTCS KO BCEM  IIyHKTaMm
IPOTPaMMBI)

Kophn, CTEIEeHH,
JIorapu(pmsl

O3HakOMJICHHE C TIOHATHEM KOPHS N-U CTEIEHHU,
CBOMCTBAMM PAJAUKAIOB M NpPaBUJIaMU CPaBHEHUSA
KOPHEHU.

@opMyIIMPOBAHHUE ONPENEIECHNUS] KOPHS M CBOMCTB
KOpHEH. DBpluuciieHne ©  CpaBHEHME  KOPHEW,
BBITIOJIHEHUE MPUKNKU 3HAYECHHSI KOPHSL.
[IpeoOGpazoBanme YUCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
COZEpKANMX PATUKAIIBL.

Beimosnnenue pacueroB mno ¢gopmysiaM, COAEpKalMM
paauKaibl, OCYHIECTBIISIS HEOOXOAUMBIE NIOICTAHOBKU U
npeoOpa3oBaHusL.

OmnpeneneHue  paBHOCWIBHOCTH — BBIP@XKEHMH €
panukanamu. Pemenne uppanuoHalIbHbIX YPABHEHUM.
O3HakomieHHE C MIOHSATHEM CTENEHU C
JEUCTBUTEIILHBIM II0KA3aTEIIEM.

Haxoxxnenue 3HaueHUM CTENEHW, WCIOJb3YysS IpPHU
HE00X0TUMOCTH

UHCTPYMEHTAIbHBIE CPENCTBA.

3anucheiBaHUE KOpPHA N-U CTENEHH B BUIE CTEIECHU C
JTpOOHBIM MOKa3aTesieM U Ha00O0pOT.
@opMyJIMPOBAHUE CBOWCTB CTENEHEW. BrruucieHue
CTEIEHEN C PalMOHAIBHBIM I10KA3aTeJIEM, BBIIIOJHEHUE
IIPUKWUJIKY 3HAYEHUS CTETICHN, CPABHEHUE CTEIICHEN.
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[IpeoOGpazoBanme YUCIOBBIX U OYKBEHHBIX BBIPAXKCHU,
COJIEpIKAIUX CTENEHU, IPUMEHSIA CBOMCTBA. Pemenue
MOKA3aTEJIbHBIX YPABHEHUIA.

O3HakomIEeHHE C NPUMEHEHHEM KOPHEH M CTENEeHEU
DU BBIYMCIICHUU CPEIHMUX, JCICHUU OTpe3Ka B
«30JI0TOM Ce€YeHUM». Pelienne npukiaaHelX 3a1a4d Ha
CJIO>KHBIE MPOLICHTHI

IIpeoOpa3oBanue Beinosinenue npeoopa3zoBaHuit BBIpAXXECHUH,
ajredOpanyecKux npuMeHeHne (GopMyi, CBA3aHHBIX CO CBOWCTBAMH
BbIPaKe HUM CTereHel u jorapudMoB.
Omnpenenenrie  00JAaCTH  JOMYCTUMBIX  3HAYCHHUI
JorapuPMUIECcKoro BBIPKCHMUS. Pemenne
JorapuMUIECKUX YpaBHEHHIA
OCHOBBI TPUTOHOMETPUN

OCHOBHBIE IOHSATHS

N3yuenne paguaHHOTO METOJa HU3MEPEHHS YIJIOB
BpalllcHUss M WX CBA3UM C TPagyCHOM MEpOM.
N3o00pakeHne yrioB BpalieHUs Ha OKPYKHOCTH,
COOTHECEHHE BEIUYUHBI YTJIA C €r0 PACIIOJIOKEHUEM.

@opMyIMPOBAHUE ONPEACTEHUN TPUTOHOMETPUYECKUX
GyHKIMH 111 YIJI0B TOBOPOTAa U OCTPBIX YIJIOB
NPSIMOYTOJILHOTO TPEYTroJIbHUKA U OOBSCHEHUE UX
B3aUMOCBSI3H

OcHoBHBIE TPUTOHO- | [I[puMeHeHne OCHOBHBIX  TPUTOHOMETPUYECKUX
MeTpUYecKHne TOKJIECTB LTS BBIYHCIICHHSI 3HAYEHHIA
TOXK€eCTBA TPUTOHOMETPUYECKUX (QYHKIUHN MO OJJHOM U3 HUX

IIpeoOpa3oBanus N3ydyenue OCHOBHBIX  (OpPMYNT  TPUTOHOMETPHH:
npocTelmmx GbOpMyIIBI  CIOKEHHSI, YABOCHHUSA, TIpeoOpa3zoBaHUs
TPUTOHOMETPUYEC- | CYMMBI TPUTOHOMETPUIECKUX byHKIMH B

KHMX BbIpaKeHU

MIPOU3BEICHNE U TPOU3BEICHHUS B CYMMY U IIPUMEHEHHUE
IPU BBIYUCIICHUU 3HAYEHUS TPUTOHOMETPUYECKOTO
BBIPKEHUS U YIPOILEHUS €ro.

O3HakoMJIeHHE CO CBOMCTBAMH CHMMETPUM TOUYEK Ha
€MHUYHON OKPY>KHOCTH U MPUMEHEHHUE UX JJIsl BBIBOJA
dbopMyI1 IpUBEICHUS

IIpocreimme Pemrenne mo ¢dopMynaM W TPUTOHOMETPUYECKOMY
TPUTOHOMETPHYECKHe | KPYTy IPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUM.
YPaBHEHMS u | [I[puMenenne oOMMX METOJOB pEIICHUS YpaBHEHUM
HepaseHcmea (mpuBeNEHUE K JIMHEHHOMY, KBaJIpaTHOMY, METOJ
PazJIoKEHHSI HA MHOYKUTEIH, 3aMEHbI TIep EMEHHOM ) TIPU
PELIEHNH TPUTOHOMETPUYECKUX YPABHEHHUI.
YMeHne oTMedarb Ha Kpyre pelieHHs MPOCTEUIMX
TPUTOHOMETPUYECKUX HEPABEHCTB
Apkcunyc, O3HakomIieHHE c MTOHATHEM 0OpaTHBIX
APKKOCHHYC, TPUTOHOMETPUUECKUX (PYHKIIHA.
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APKTAHTICHC YHuCJia

N3ydenue omnpenencHuid apKCUHYCa, apKKOCHHYCA,
apKTaHTeHCa YHUCIa, dbopmynHrpoBaHue uX,
n300paxeHue Ha €AUHUYHOMN OKPY>KHOCTH,

IIPUMEHEHUE NIPU PELICHUH YPaBHEHUIN

® YHKIIUH, UX CBOMCTBA U TPA®UKHU

®yukuun. [lonstue o
HENMpPePbLIBHOCTH

GyHkunu

O3HakoMJIEHHE C MTOHATHEM NMEPEMEHHOM, IPUMEPAMHU
3aBUCUMOCTEN MEXAY MEePEMEHHBIMHU.

O3HakoMJICHHE C MOHATHEM Trpaduka, OIpeAcsieHUe
NPUHAJIOKHOCTH  TOYKM  rpapuky  (yHKIUH.
Ompenenenue mo Gopmyse MPOCTEHIIeH 3aBUCUMOCTH,
BUga ee rpaduka. Beipaxenue mo ¢opmyse ogHOM
MIEPEMEHHOM Yepe3 APYTHUeE.

O3HakomIIeHnE C OIIpEEIICHUEM
¢opmymupoBanue  ero.  Haxoxxnenue
ompeieNieHns 1 00JacTH 3HAYEHUN PyHKIUN

dyHKImy,
o0Jract

CroiicTBa pyHKIIHH.

I'padpuueckas untep-
nperanus. Ilpumepsl
(GyHKIMOHAIBHBIX 32-
BHCUMOCTEH B peaJjib-
HBIX I@poueccax H
AIBJICHUAX

O3HakomyieHHE C TOpuUMEpaMHu  (PYHKIHOHAIbHBIX
3aBUCUMOCTEN B PEATBHBIX NPOLECCAX M3 CMEXHBIX
JUCLUTUINH.

O3HakoOMJIEHHE C [OKa3aTeIbHBIMU PAaCCYKICHUSIMHU
HEKOTOPBIX CBOMCTB JIMHEWHOM W KBaApaTUYHOU
GyHKIIMN, NpOBEJAECHUE HCCICIOBaHUS JIMHEWHOM,
KYCOYHO-JIMHEVMHOM, TpOOHO-TMHEHHOU 151
KBaJIpaTUYHON (YHKIIMA, MOCTPOEHUE UX TI'PaPpUKOB.
[loctpoenne u  uteHue rpadukoB  QyHKIUIL.
Hccnenoanue GyHKIuu.

CocraBnenue BUJOB (PyHKIMI 10 JaHHOMY YCJIOBHIO,
pELIEHHE 3a71a4 Ha DKCTPEMYM.

Beimonnenue npeobpazoBannii rpaduka GyHKIMH

OoOpaTHble PyHKIUH

Nzyuenue nonamus oopammoti pyHkyuu, OpeaeneHue
BHJIa U nocmpoenue epaguka oopamuou yHKyuu,
HaxooicoeHue ee obracmu onpeoeieHuss u oonacmu
3nauenuti. llpuMmeHenue CcBOWCTB (QYHKIMM 1pH
UCCIICIOBAaHUHM ypaBHEHWH W pEIICHUW 3a1ad Ha

skcTpeMyM. O3HAKOMIIEHHME C TOHATHEM CJIOXKHOU
byHKITUH
CreneHHble, MOKa3a- | Beiuncienne 3HaueHud (QyHKIUHA 1O 3HAYEHUIO
TeJIbHBIE, apryMmenTta. OrnpenencHue IMOJIOKEHUST TOYKA Ha

Jorapupmuyeckue H
TPUTOHOMeETPHYECKHe
¢pynxkuuun. O0parTHbIe
TPUTOHOMETPHYECKHE

GyHkuun

rpaduke 1o ee KOOpAUHATAM U HAOOOPOT.
Hcnonp3oBanne cBOWUCTB (yHKIUN s CpaBHEHUS
3HAUEHUMN cTeneHel u Jorapudmos.

[loctpoenue rpapukoB CTEIIEHHBIX 17}
norapudmudeckux GyHKIH. Pemenne moka3zarenbHbIX
U JorapuMUYECKUX YpaBHEHUN U HEPaABEHCTB IIO
WU3BECTHBIM AJITOPUTMAaM.
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O3HakoMJieHHE C HOHSTHEM HETpPEepBHIBHOU
epUOANIECKON PyHKIMH, POpMyIUPOBAHUE CBOMCTB
CHHYyCa 1 KOCHUHYCA, IOCTPOEHUE UX rpaduKOB.
O3HakOMJICHHE C  TOHSATHEM  TapMOHUYECKHX
KOJIeOaHUN U PUMEpaMH TapMOHMYECKUX KOJIeOaHUM
JUJIS1 OTIFCAHUS TIPOIIECCOB B (PU3HKE M APYTHUX 00JIaCTIX
3HAHUS.

O3HakoMmIIeHHE C HOHSTHEM pa3pbIBHOM
nepuoandeckoit GpyHkImu, GopMyIMpOBaHHE CBOMCTB
TaHT€HCA U KOTAHTEeHCa, MOCTPOCHUE UX IPaPHKOB.
[Ipumenenue cBOWCTB (YHKUMN JJii  CpaBHEHUS
3HAQUEHUN TPUTOHOMETPUYECKUX (PYHKLMH, pPELICHHS
TPUTOHOMETPUYECKUX  ypaBHeHUM.  [locmpoenue
2paghuKos 0opamubIX MpULOHOMEMPUUECKUX DYHKYULL
U onpeoenerue no 2pagpuKkam ux coUcms.
Beinonnenue npeoOpazoBaHus rpagukoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ITocaenoBareIbHOCTH

O3HakoMJIeHHE C HOHSATHEM YHCIIOBOM
MOCJICIOBATEILHOCTH,  CTOcoO0aMHu  ee  3ajaHus,
BBIYHCIICHUSIMH €€ YJICHOB.

O3naxomnenue c HOHAmMuUEM npeoena
nocneoosamenvrocmu. O3HaAKOMIICHUE C BEIYHCIICHUEM
CyMMBI OECKOHEYHOTO YHCIIOBOTO psjia Ha MpUMEpe
BBIYHCIICHHSI CYMMBbI, OECKOHEYHO YOBIBAIOIIEH I'e0-
METPHUYECKOUN MTPOTPECCHH.

Pemrenne 3amay Ha mpuMeHeHHe (GOPMYIBI CYMMBI
OECKOHEUHO yObIBaIOIIEH reOMETPUYECKOUN POTPecCur

IIpousBoaHass u ee
NpUMEeHeHue

O3HaKOMJICHHE C TIOHSITHEM TP OM3BOTHOM.

W3ydenue u QopMyIMpoOBaHUE €€ MEXaHHYECKOro U
T€OMETPUYECKOTO CMBICJA, HW3Y4YEHHE aIropuTMa
BBIYHCJICHHS TIPOU3BOJIHONW Ha MPUMEPE BBIUYUCIICHUS
MT'HOBEHHOW CKOPOCTH H YTJIOBOTO Kod(¢uImenTa
KacaTeJIbHOU.

CocraBienue ypaBHEHUs KacaTeabHOM B 001IeM BUJIE.
YcBoenue mnpaBun auddepeHIIMpOBaHMs, TaOIUIIBI
NPOU3BOJIHBIX AJIEMEHTAPHBIX (DYHKIUK, MPUMEHEHUE
i auddepeHMpoBanus  (GYHKIUNA, COCTaBJICHUS
YpaBHEHUS KacaTeIbHOM.

N3ydyenne TeopeM O CBSI3U CBOMCTB (PYHKUMH U
NpOU3BOIHOM, (POPMYyIHPOBKA UX.

[IpoBenenue ¢ MOMOIIBIO IPOU3BOIHOM UC CIIEIOBAHUS
byHKIINY, 3a-

TaHHOM (POpMyIIOi.
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YcTaHoBeHHE CBSI3U CBOMCTB (DYHKIIUU H TIPOM3BOTHON
0 UX rpa-ukam.

[Iprumenenue Npou3BOMHOM UIA PElIEHUs 3a7ad Ha
HAaX0J1€HHE HauOOJIbIIETO, HAMMEHBIIIETO 3HAYEHUS U
Ha HAaXOXXIECHUE DKCTPEMYyMa

IlepBooOpa3znas
U MHTEerpaJl

O3HakomyieHHE C  MOHSATHEM  HHTErpajia |
epBOOOpa3HOM.

N3yuenue mnpaBwiia BBIYKMCIICHUS TEPBOOOpPA3HOU H
Teopembl HproToHa— Jleitonuna.

Pemrenne 3amad Ha CBS3b IMEpBOOOpa3HONW M €e
MIPOM3BOJIHOW, BBIUYKUCJICHHE TEPBOOOPA3ZHON I
JaHHOM (DYHKIIUU.

Pemienue 3amady Ha mNOpUMEHEHWE HWHTErpana s
BBIYUCTICHNUS (PM3MUECKUX BEJIMUMH U TJIOMIAIeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHust ]|
CHCTEeMbl YPABHCHHH
HepaBencrBa U
CHCTEeMbI HEPABEHCTB
¢ ABYMH
nepeMeHHbIMHU

O3HakoMIIEHHE C POCTEUILMMH CBEAECHUSAMH O KOPHAX
areOpanyecKux yYpaBHEHUH, MOHATUSIMU
WCCJICIOBAHUSI YPABHECHUM U CUCTEM YPABHCHHUM.
N3yuyeHnne Tteopun paBHOCWIBLHOCTH YPAaBHEHUW U €€
npuMeHeHus.  [loBropeHue — 3amucu  pelIeHUA
CTaHJApPTHBIX YpaBHEHW, NMPUEMOB IMpeoOpa3oBaHUs
YPAaBHEHUH JUJISl CBEJICHUS K CTAaHAAPTHOMY YPABHEHMUIO.
Pewenune palUOHATBHBIX, UPPalMOHAIbHBIX,
MOKA3aTEJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUN H
CHCTEM.

Hcnons30BaAne CBOMCTB M TpadukoB (YHKIUANA IS
pelienus ypaBHeHUi. [IoBTOpeHre OCHOBHBIX IPUEMOB
pPELIEHUS] CUCTEM.

Pemenue ypaBHeHMII ¢ IPUMEHEHUEM BCEX IPHUEMOB
(pa3nokeHUsT Ha MHOMHWTENH, BBEICHUS HOBBIX
HEU3BECTHBIX, MOJICTAHOBKH, TPaUIECKOTO METOIA).
Pemienne cucteM ypaBHEHHHd €  NPUMEHEHUEM
pa3sIMYHBIX CcTMOCcO000B. (O3HaKOMJICHHE C OOIIMMU
BOIIPOCAMU PEUICHHUs] HEPABEHCTB U MCIIOJb30BAHME
CBOMCTB U TpapukoB (PYHKIUA TPU PEIICHUH
HEPABEHCTB.

Pemienue HepaBeHCTB M CHUCTEM HEPABEHCTB C
NPUMEHEHUEM Pa3JIMIHBIX CIIOCOOOB.

[IpyMeHeHre MaTeMaTHYEeCKUX METOA0B ISl PELICHHUS
CoJepKaTeNbHbIX 3a/1a4 U3 pa3IMYHbIX 00J1aCTE HAYKU
U npakTtukd. HHTepnpetupoBaHue pe3ynbTaroB C
YU4ETOM pEATbHBIX OTPAHUYCHUN

QJIEMEHTbBI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTEHU U

CTATUCTUKH
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OcHOBHbBIE TOHATHS
KOMOUHATOPUKH

N3ydenne npaBuia KOMOMHATOPHUKHU U IPUMEHEHUE MPU
perieHnu KOMOMHATOPHBIX 3a7ad.

Pemenrie kKoMOMHATOPHBIX 33/1a4 METOA0M Iepedopa u
M0 TIPABUITy YMHOXKEHUSI.

O3HakoMJICHHE C  TIOHATUSMH  KOMOWHATOPUKU:
pa3MeIeHUsIMU, COYETaHUSIMHU, TIEPECTaHOBKAMHU U
dbopMmynamu 1 uxX BbeIYUcHeHUs. OOBSICHEHUE W
npuMeHeHue GopMyIl ISl BEIYUCIICHUST Pa3MEIICHUN,
NEPECTAHOBOK M COYETAaHUM MPHU PEUICHUU 3371a4.
O3nakomienue ¢ 6uHoMmoM HbrO0TOHA U TPEYTOJIbHUKOM
[Tackaa.  Pemenue — mpakTUUecKuMx — 3a1a4  C
UCIIOJIb30BAaHUEM MOHSITUN U MPABWII KOMOUHATOPUKHU

DJIeMeHTbI TEOPUH

I/IsyquHe KIIACCUYCCKOT'O OIIpCACIICHUA BCPOATHOCTHU,

BepPOSITHOCTE CBOMCTB  BEpPOSATHOCTH, TEOPEMBI O  CyMMe
BEPOSITHOCTEMN.
PaccmoTpenue npuMepoB BbIYUCIEHUS] BEPOSTHOCTEN.
Pelenne 3a1a4 Ha BBIYMCIIEHUE BEPOSITHOCTEN COOBITUI
IIpeacrasiienue O3HakoMJIEHHE C IPENCTABICHUEM YHUCIIOBBIX JTaHHBIX U
AAHHBIX(TA0JIHLBI, UX XapaKTEPUCTUKAMHU.
AHATPAMMBI, Pemenne npaktuyeckux 3aaa4d Ha 00padOTKy YHCIIOBBIX
rpaduxu) JAHHBIX, BBIYMCIICHUE UX XAPAKTEPUCTHUK
I'EOMETPUs

IIpsiMble U JIOCKOCTH
B IPOCTPAHCTBE

@opMyIMpOBKAa M MPHUBEICHHE  JOKA3aTeIbCTB
NPU3HAKOB B3aUMHOI0 PACHOJIOKEHUS MNPSAMBIX U
wockocTel. Pacrio3HaBaHne Ha yepTekax U MOJEIAX
Pa3JMUYHBIX CJy4aeB B3aUMHOI'O  PAacCIIOJIOKECHHUS
OpsIMBIX W ITUIOCKOCTEW, apryMEHTHPOBAHUE CBOUX
CYXKICHHUM.

PopMyIMpPOBaHUE ONIPEIEICHH, IPU3HAKOB U CBOMCTB
NApAJUICIIbHBIX M NEPIEHAUKYJSIPHBIX IIIOCKOCTEH,
JIBYI'DAHHBIX U JIMHEUHBIX YTJIOB.

BelnonHeHne MOCTPOEHUS YIJIOB MEXKIY IPSMBIMU,
OpPSAMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMHU IO
OIIMCAHUIO M PACIIO3HABAHNE UX HA MOJEIIAX.
[IpuMmenenne NpU3HAKOB M CBOWCTB PAaCHOJIOKEHUS
NPSIMBIX U IJIOCKOCTEN NPU PEIICHUH 33/1a4.
N300paxeHne Ha pUCYHKax M KOHCTPYMpPOBAHHME Ha
MOJIEJISIX NEPIIEHAUKYIIPOB U HAKIIOHHBIX K IUIOCKOCTH,
NPSIMBIX, MApAJUIEIbHBIX IUIOCKOCTEHW, YIIIOB MEXIY
OpsIMOM U TJIOCKOCTHIO 1 000CHOBAHUE TIOCTPOEHHUS.
Pemienne 3amad Ha BBIYMCIEHHE TE€OMETPUYECKHUX
BeMYMH. ONKCBIBAHWE PACCTOSIHUS OT TOYKH J0O
IUVIOCKOCTH, OT MNPSIMOM JI0 IUIOCKOCTH, MEXAY
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IJIOCKOCTAMH, MEXY CKPECIIMBAIOIIMMUCS IIPAMBIMU,
MEKy MPOU3BOJIBHBIMU (PUTYpaMH B POCTPAHCTBE.
DopMyIMPOBAHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOPEM CYILIECTBOBAHUS, CBOMCTBA).
N300paxeHne Ha yepTexax U MOJEISIX PacCTOSHUSA U
obocHOBaHHME CBOUX CyxJeHuil. Omnpenenenue u
BBIUMCJICHUE pacCTOSIHAN B IIPOCTPAHCTBE.
[Ipumenenue QGopMya M TEOpeM IUIAHUMETPUU IS
peleHus 3aaad.

O3HakoMmieHHE  C IIOHATHEM  [APAJUIEIBHOTO
IIPOEKTUPOBAHUS U €r0 CBOUCTBaMU. Popmynuposanue
meopembl 0 NAOWAOU OPMOSOHANLHOU NPOEKYUU
MHO20Y201bHUKA.

[Ipumenenue Teopuu 1151 000CHOBAHUS MOCTPOCHUI U
BBIYHCJIEHUIA. APTYMEHTUPOBAHUE CBOUX CYKIECHUU O
B3aMMHOM PacIOJIOAKEHUH MPOCTPAHCTBEHHBIX (PUTYp

MHororpasHuKH

Onucanne W XapakTepUCTHKA Pa3JIUYHBIX BHUJOB
MHOTOTPAaHHUKOB, IIEPECUYUCIICHHE HX DJJIEMEHTOB U
CBOMCTB.

N300pakeHre  MHOTOTPAHHUKOB U BBINIOJIHEHUE
IMOCTPOCHUS HAa  H300paXEHUSAX MW MOJCIIX

MHOTOTPAHHUKOB.
Bbluucnenue JMHEWHBIX 3JIEMEHTOB M YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(pUTYpaIusx,

apTYMEHTUPOBAHKUE CBOUX CY)KIICHHM.
XapakTepucTuKa U U300pakeHre CEUeHUs1, pa36epmKu
MHO202P AHHUKO8, BBIYHCJICHUE TUIOLIAIEH
IIOBEPXHOCTEH.

[locTpoenune mnpocTeWmmMx ceyeHuil KyOa, MPU3MBI,
nupamuabl. [Ipumenenue QakToB W CBENEHUH U3
IUIAHUMETPHUH.

O3HakoMmIIeHHE ¢ BUITAMU CUMMETPUM B IPOCTPAHCTBE,
dbopmymrpoBaHHe OIpEICICHUIN 51 CBOMCTB.
XapakTepucTKa CHMMETPUM TEJ  BpalleHUs U
MHOTOTPaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHUH NP PELICHUH 3a/1a4.
Hcnoms30Baare  MpHOOPETEHHBIX  3HAHWM  JIJIS
UCCJIEOBAHMS U MOJICIIMPOBAHUS HECJIOKHBIX 3a/1a4.
N300paxeHne  OCHOBHBIX  MHOTOTPAaHHUKOB U
BBITIOJIHEHUE PUCYHKOB I10 YCJIOBHAM 3a/1a4

Tesa u moBepxHOCTH
BpalleHusl

O3HakomyieHHME C  BUJAMHU Tl  BpAIICHHUS,
dhopMyIMpOBaHUE MX OTIPEICTICHUN M CBOMCTB.
QopMyIIMpOBaHHE  TEOpPEM O  CEYEHHHM  IIapa
IUIOCKOCTBIO M IJIOCKOCTH, KacaTeJbHOU K cepe.
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XapakTepucTuka U M300paKEeHUE TNl BpaIlCHUS, UX
Pa3BEPTKH, CEUECHHUS.

Pemenne 3a1a4 Ha MOCTPOCHUE CEUEHUI, BHIYUCIICHUE
JUIMH, PacCTOSIHUM, YyIJIOB, Iuiowaner. IIposenenue
JIOKa3aTeJIbHBIX PACCYXKICHUN NPU PEIICHUN 3a/1a4.
[IpumeHeHne CBOMCTB CHMMETPUU NP U PEUICHUN 3a1a4
Ha TeJa BpalleHusi, KOMOMHALIMIO TE.

N3006paxkeHre OCHOBHBIX KPYIJIBIX TEJT U BBIMOJHEHUE
PHUCYHKA 0 YCIIOBUIO 33/1a4M

N3mepenust
reoMeTpuu

O3HakOMJEHHE C MNOHATHSIMHU IUIOMIAAM H 00BeMa,
aKCMOMaMH U CBOMCTBaMH.

Pemenune 3amauy Ha BBIYMCJICHHE IUIOIIAJEH IJIOCKHUX
¢uryp ¢ mpuMEeHEHHEM COOTBETCTBYIONMX (GOPMYI H
dakToB w3 IIaHUMeTpuH. M3ydeHume Teopem 0O
BBIYUCIICHUH O00BEMOB MPOCTPAHCTBEHHBIX  TeE,
pelieHue 3a1a4 Ha NMPUMEHEHUE (POpMYJT BHIUUCIICHUS
00BEMOB.

WNsyuenne ¢opmMyn s BBIYHUCICHHS — IUIOIIACH
MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPAILLIECHUS.
O3HakOMJICHHME C METOJO0OM BBIYMCJICHUS IUIOILAIN
MTOBEPXHOCTHU CEPHI.

Pemenne 3amad Ha  BBEIUHMCIEHHWE  IUIOMIAAEH
MOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEJ

Koopaunatsi
BEKTOPbI

Os3HakomiieHHE C TOHATHEM BekTtopa. H3ydenue
JEKApTOBOM CHUCTEMBI KOOPIMHAT B NPOCTPAHCTBE,
IIOCTPOCHUE II0 3aJaHHBIM KOOPAMHATAM TOYEK H
IUIOCKOCTEN, HAXOKIEHUE KOOPAUHAT TOYEK.
HaxoxneHue ypaBHEHUH  OKPYKHOCTH, cCephl,
IUIOCKOCTH. BpIuMCIIEHUE pACCTOSHUIM MEXKY TOUKAMM.
N3yuyeHne CBOWCTB BEKTOPHBIX BEIWYHMH, MPaBUI
Pa3JI0KEHHU BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE,
IPaBWJl  HAxXOXJEHHUS  KOOpJAMHAT  BEKTOpa B
MPOCTPAHCTBE, MNPABWI JCUCTBUM C BEKTOPaMH,
3a1aHHBIMU KOOPIMHATAMH.

[IprMmenenue Teopun Npu peLICHNN 3a1a4 Ha JEUCTBUS
¢ BekTopamu. M3ydeHue CKalsIpHOTO NPOMU3BEICHUS
BEKTOPOB, BEKTOPHOTO  ypPAaBHEHUS IIPSIMOU U
wi10ckocTH. [IpruMeHenne Teopun Npu peLIeHUH 3a7a4
Ha JIEWCTBUSA C BEKTOPAMM, KOOPJHMHATHBIA METOJI,
IIPUMEHEHUE BEKTOPOB JJIs1 BBIYMCIICHUS BEJIMYMH YITIOB
Y PACCTOSIHUM.

O3HakoMJIEHHE € JOKa3aTeIbCTBAMH  TEOPEM
CTEPEOMETPUMU O B3aUMHOM PACTIOJIOKEHNUN NPSAMBIX U
IUIOCKOCTEN C MCMOJIb30BAaHUEM
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| | BekTOpOB

8. YueOHO-MeTOAMUYECKOE M MATEPHAJIBHO-TEXHUYECKOE 00ecreyeHue
NMPorpaMmbl y4eOHOM TUCIHUILIMHBI.

[lomemenne kabuHera ynoBieTBopsieT TpeboBaHusiM  CaHUTApHO-
snuaeMuosorndeckux mnpasuil v HopmaruBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIICHO TUMIOBBIM 000PY/IOBAaHUEM, B TOM YMCJIE CIIEHUATU3UPOBAHHON Y4EOHOM
MeOeNbIO ¥ CPEICTBAMH 00YUEHHUS, TOCTATOYHBIMH IS BBITIOJTHEHUS TPeOOBaHHI K
YPOBHIO TIOJATOTOBKH OO0 YJarOITIXCS.

B kabunere umeercss MyJIbTUMEIUHHOE OOOpYJIOBaHHE, MOCPEACTBOM
KOTOPOTO YYacCTHHKH OO0pa3oBaTeIbHOTO TMPOIEcCa MOTYT IMPOCMaTpHUBATh
BIM3yalbHYl0 HWHGOpMAIMIO 10 MaTeMaTWKe, CO037aBaTh  TMPE3CHTAIUH,
BHJIEOMAaTepHUasIbl, UHBIC TOKYMEHTHI.

B coctaB y4eOHO-METOAMYECKOTO U  MaTepHUAbHO-TEXHUYECKOTO
obecrieueHust IporpaMMbl Ya9eOHOUM JUCTIMTUIMHBI « MaTeMaTtuka: anredpa 1 Hadasa
MaTEeMaTHYECKOTO aHAJIN3a; TEOMETPHUS» BXOIST:

* MHOTO()YHKIIMOHATLHBINA KOMIUIEKC MPEeIo1aBaTes;

* HarsijHble MOCOOUS (KOMIUIEKTHI Y4Y€OHBIX TaOJHUIl, IJIaKaTOB, MOPTPETOB
BBIJIAIOIIMXCS YYEHBIX-MAaTEMATHUKOB U JIp.);

* HH(OOPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEICTBA;

* YKPAHHO-3BYKOBBIE ITOCOOUS;

* KOMIUIEKT TEXHUYECKOW JTOKYMEHTAllUU, B TOM YHUCJIE MacropTa Ha CPeICTBa
0OydeHus1, UHCTPYKIIMH 110 WX MCTI0JIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

» OnOMoTeuHbIN (POHI.

9.Pexomenayemas Jqureparypa

st cTyneHToB

1. bammakoB M.U. Maremaruka: anredpa 1 Hadajia MaTeMaTHIeCKOTO aHAIN3a,
reOMETPUS: YICOHHK JIJIS CTYICHTOB PO (ecCHOHATBHBIX 00pa30BaTEIbHBIX
OpTraHu3aIyii, ocBanBarImuX npodeccuu u crernuanbuoct CI10. — M.,2017

2. bammvakoB M.U. Marematuka: anre6pa v Hadana MaTeMaTHdeCKOTO aHaJIn3a,
reomeTpusi: COOpHHK 3a1a9 mpodUIbHON HATPaBICHHOCTH: y4e0. moco oue
ISl CTYACHTOB TPO(eCCHOHATBHBIX 00pa3oBaTeNbHBIX OpTraHU3alUH,
ocBamBaromux npodeccun u crermanpbHoctr CI10. — M.,2017

3. bammvaxoB M.M. Maremaruka: anredpa u Hadajia MaTeMaTHIeCKOTO aHAIN3a,
reoMeTpus: 3alaYHNK: yueO. TocoOue It CTYACHTOB MPOQeCCHOHATLHBIX
o0pa3oBaTe/bHBIX  OpraHW3alMii,  OCBaWBAIOMIMX  NpodecCur U
cnenpansHocTH CIIO. — M.,2017

4. T'yceB B.A., I'puropses C.I'., Bosruna C.B. Maremaruka: anredpa u Hadana
MaTeMaTU4YEeCKOTO  aHaliu3a, TEeOMETpUs: Y4YEeOHUK JUIsl  CTYIEHTOB
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npodeccHOHaNbHBIX  00pa3oBaTeNbHBIX OpraHM3alui, OCBaUBAIOIIMX
npodeccun u cnenuamsaOCcTH CI10. — M.,2017
st mpenonaBarenen

O6 oOpazoBanuu B Poccuiickoit denepanuu: dgenep. 3akon ot 29.12. 2012 Ne
273-D3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 No
120-@3, o1 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Neo 135-®3, ot 04.06.2014 Ne 148-®d3, ¢ wu3M., BHECCHHBIMHU
OenepabHbIM 3aKOHOM OT 04.06.2014 Ne 145-D3, B pea. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

[Mpuka3z MunuctepctBa o6pazoBanus U Hayku P® ot 31 nekadps 2015 r. N 1578
"O BHeCEHMH M3MCHEHHMH B (DemepanbHBIN rOCyaapCTBEHHBIN 00pa3oBaTeIbHBIN
CTaHIApPT CpeaHero oO0mero oO0pa3oBaHWsA, YTBEPKACHHBIM  IPUKA30M
MunuctepcTBa 0Opa3oBanus U Hayku Poccuiickoit @eaepauuu ot 17 mas 2012 r.
N413"

[lpumepHas ocHOBHasi oOpa3oBaTenbHAs MporpaMma CpPEIHEro OOIIero

oOpazoBanus, og00peHHas pemeHueM GeaepaTbHOT0 Y4eOHO -METOIMUECKOTO

oOberHeHus 110 0011IeMy 00pa3oBaHuto (MPOTOKoI OT 28 utoHs 2016 T. Ne 2/16-

3).

bawmaroe M.U., I[vicanos L. 1. Memoouueckoe nocooue 051 n0020mMosKu K

EI'D.-M., 2014

HNurepHer-pecypcesl
www.fcior.edu.ru (MudopmanmonHsie, TpEHUPOBOYHBIE U KOHTPOJIbHBIE
marepuaibl). www.school-collection.edu.ru (Enunas xosuekuuu mudpoBbIx
00pa3oBaTEeIILHBIX PECYPCOB).
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