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MHNOACHUTEJIBHAA 3AIINCKA

IMporpamma  obmeoOpasoBarenpHON  y4eOHOW  aucuMIIMHBI  «MartemaTuka»
npeaHasHavyceHa MJisd U3Y4YCHHU MaTeMaTUKU B HpO(beCCI/IOHaJ'IbeIX O6paSOBaTeJ'IbeIX
opraumzaumsix CIIO, peanmsyromumx 00pa3oBaTeNbHYI) MNPOrpaMMy CpeaHero  oOwuiero
o0pa3oBaHusl B IIpeeiaXx OCBOSHUSI OCHOBHO# MPO(eCcCHOHATBHON 00pa30BaTeIbHON MPOrpaMMBbI
CIIO Ha 6a3e ocHOBHOTO 001ero o0pa3zoBaHus P MOATOTOBKE KBATU(HUIIMPOBAHHBIX PadoUnX,
CIy’KALIHUX U CIIELHAIICTOB CPEIHErO 3BEHA.

IIporpamma paspaborana Ha ocHoBe TpeboBanuii @I'OC cpennero obmero
o0pa3oBaHUsl, MPEIBSABISIEMBIX K CTPYKTYpPE, COMEPIKAHUIO U pPe3ysibTaTaM OCBOSHHS Y4eOHOM
JUCHUITIIMHBI ((MaTeMaTI/IKa», B COOTBECTCTBHUU C PeKOMeHHaL{I/IﬂMI/I Mo OpraHu3aly MOJYUCHUA
cpenHero odiero oOpa3oBaHMs B Mpenenax OCBOSHHUs 00pa3OBaTENbHBIX MPOrPaMM CPETHErO
npodeccuoHambHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOrO o0mmero o0pa3oBaHUSI C Y4YETOM
TpeboBaHuil (henepasbHBIX TOCYIaPCTBEHHBIX OOPA30BATENBHBIX CTAHNAPTOB WM TOJy4aeMOu
npodecCuu WM  CHEIHMAbHOCTH CPEAHEero Npo¢eCCHOHAIBHOrO 0o0pa3oBaHus (MHUCHMO
JlenapraMeHTa TOCYOapCTBEHHOH MONMUTUKU B cepe moaroroBku paboumx kaapos u IO
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conep:xanne mporpamMmbl «MaTemaTHka: ajireOpa U Havajga aHajgu3a;, TeOMETPUS»»
HAMpaBJIeHO Ha JOCTIXKEHUE CISAYIOIINX LeJieii:

- obecrieyeHrie C(POPMUPOBAHHOCTH TMPENCTABICHUI O COLUMAJBHBIX, KYJbTYPHBIX W
UCTOPUUECKHX (PaKTOPaX CTAHOBJICHHUS MATEMATHKHY,

- obecnieueHue CPOPMHUPOBAHHOCTH JIOTHUECKOTO, AJTOPUTMHUYECKOrO0 U MAaTeMaTH4eCKOro
MBIIIJICHUA

- obecnieuerne c(HOPMHUPOBAHHOCTH YMEHHUI NMPHUMEHSTH IMOJYYSHHbIC 3HAHUS MPU PELICHUN
Pa3JIMYHbIX 3aaa4,

- obecneueHue C(HOPMHUPOBAHHOCTH TMPEACTaBICHHH O MaTeMaTHKe KakK dYacTd oluie-
YeJIOBEUECKOU KYJbTYpPbl, YHHBCPCAJBHOM S3bIKC HAYKH, IMMO3BOJIAIOIIEM OIUCBIBATE U
H3y4daThb PCAJIbHBIC ITPOLCCCHI U ABJICHHA.

B mporpammy BKIIFOUEHO COAEp KaHME, HAIpaBlieHHOE Ha (POPMHUPOBAHHE Y CTYACHTOB
KOMITETEHIIMH, HEOOXOMUMBIX i KadecTBeHHOro ocBoeHus CITO Ha Ga3e OCHOBHOIO OOIIEro
o0Opa3oBaHusi C TMOJy4YeHHEM CpeaHero obuiero oOpa3oBaHMs; MPOrPaMMbl MOATOTOBKH
KBaTM(PUIUPOBAHHBIX PabOYMX, CIYKAIIHX, MPOrPpaMMbI MOATOTOBKH CIIELUAINCTOB CPEIHEro
3BEHA.

OBIIAS XAPAKTEPUCTHKA YYEBHOM T CHUILIAHBI «MATEMA THKA»

Martematuka siBIsieTcs (yHAaMEHTAJIbHOW 00meoOpa3oBaTeNbHON JUCHUIUIMHOW CO
CIIOKMBIIMMCSl YCTOWYHMBBIM COZEPXKAHMEM M OOIUMH TPeOOBAHUSIMM K MOATOTOBKE
o0yHaromuxcsl.

B npodeccrnonanpabx 00pa30BaTENbHBIX OPTaHU3ALMSX, PEATH3YIOIINX 00pa3oBaTeNb-
HYIO TIporpamMmy cpeaHero obmero obpasosanus B mpenenax ocBoenust OITIOIT CITO na Oaze
OCHOBHOrO o0miero o00pa3oBaHUs, HU3YYEHHE MaTeMaTUKU HMEET CBOM OCOOEHHOCTH B
3aBUCUMOCTH OT Tpoduisi mpodeCCHOHATHPHOTO 00pa3oBaHUsI.

IIpu oceoenun npodeccuit CIIO u cnenmanpaocTeit CIIO TexHmdeckoro mpodus
npodeccnoHaIbHOro 00pa3oBaHUs MaTeMaTHKa U3ydaercs: OoJiee yriryOJIeHHO, Kak MpoguIbHas
yuebHass  OUCHUIUIMHA, YyYUTBIBAIOINAs  CrleUu(pUKy OCBaWBaeMbIX HNpodeccuit  WiH
CIELHATIbHOCTEMN.

DTO BBIPAXAeTCs B COMEPKAHUM OOYYEHUs, KOJMYECTBE YacOB, BBIACNISIEMBIX Ha
U3yUYEHHE OTIENIbHBIX TEM IPOTrPaMMBI, TTyOHHE UX OCBOCHHUS CTYIEHTaMH, 00BeMe U XapaKkTepe
NPAaKTUYECKUX 3aHATUH, BUJaX BHEAYAUTOPHON CAMOCTOSITENIbHON pabOThI CTYAEHTOB.

OO0mme 1menu W3y4eHWs] MAaTEeMAaTHKH TPAAULIMOHHO PEANTU3YIOTCS B YeThIpeX
HATPaBJICHUSX
1) oOwee npencrasieHue o0 HAESSX U METOJAX MATEMATHKHY;
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2) UHTeJIeKTyaJbHOE PAa3BHUTHE;

3) oBnaneHue HEOOXOIUMBIMU KOHKPETHBIMHU 3HAHUSMU M YMEHHSIMH,

4) BOCHHUTATEIBHOE BO3AEICTBHE.

[Ipopunmzanms uenel MaTeMaTHYECKOro OOpa3OBaHUs OTPaXKAeTCs Ha BbIOOpE TpHU-
OPUTETOB B OPTaHU3ALMH YUeOHOH AesTeTbHOCTH 00yUaromuxcsi. st TeXHU4eCKOoro, COLUaIbHO-
SKOHOMHYECKOTro mpoduneli npodeccroHaibHOro 00pa3oBaHUs BLIOOpP HENiel CMemaercs B
NParMaTH4ecKOM HAIPaBJICHUH, MMPEIyCMATPUBAIOLIEM YCHJICHHE U PACUIMPEHUE MPUKIATHOTO
XapakTepa U3y4EeHUsI MATEMAaTUKH, TPEHUMYIIECTBEHHON OPHEHTALIMU Ha aITOPUTMUYECKUN CTUIb
MO3HABATENIbHOW JAEATENbHOCTU. JIJIi TyMaHHUTapHOTO W €CTECTBEHHO-HAYYHOro mnpoduien
npodeccuoHambHOTO 00pa3oBaHus OoJiee XapaKTEPHBIM SIBJISIETCS YCUJIEHHE OOIIEKYIBTYPHON
COCTABIISIIOLIECH y4eOHOH NUCLUILIMHBI C OPUEHTAMeH Ha BU3YaJbHO-OOpA3HbIA U JIOTMYECKUN
cTui| yueOHOH paboThl.

N3yuenne MmaTeMaTHKH Kak popuiIbHON 0011e00pa3oBaTeIbHOM Y4eOHOH AUCIUILTHHBI,
YUUTBIBAIOIIEH crienuduky ocBanBaeMbIx cryneHTamu npodeccuit CIIO unm crnenuambHOCTH
CIIO, obecrieunBaeTcsi:

- BbIOOPOM PA3JIMYHBIX TOAXOIOB K BBEIEHHIO OCHOBHBIX ITOHSTHI;

- (dopmupoBaHuemM cucTeMbl yuUeOHBIX 3amaHuil, obecrmeuuBaromux 3(QexkTuBHOE OCy-
IIECTBJICHNE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

- oforameHneM CreKkTpa CTHIeH yueOHOH NeATENbHOCTH 3a CUET COTJIACOBAHMS C BEAYIIUMHU
IesATeIbHOCTHBIMH XapPaKTEPUCTUKAMHU BBIOPAHHON Npodecchy / CrernanIbHOCTH.

[IpodunbHas cocTaBsrOmas OTPaXKaeTcsl B TPEOOBAHUSX K IMOATOTOBKE O0YYarOIIUXCS B
YacTH:

- oO0meli cucTeMbl 3HAHHI: COAEpPKATEIbHBIE MPUMEPHI UCTIONb30BAHUS MATEMATUIECKIX UIeH
U METOJIOB B MPO(ECCUOHATBHOMN 1eATENbHOCTH,

- YMEHHil: pa3jnyue B ypOBHE TPEOOBAHUH K CIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB,

- MPaKTUYECKOTO MCIIOJIb30BAHMS MPHOOPETEHHBIX 3HAHUH M YMEHUI: HHANBUIYaJIbHOTO
yueOHOro OMBITa B MOCTPOCHUN MATEMATHUYECKUX MOAEIEH, BBITOJHEHIH HC-
CJIEIOBATENILCKUX MTPOEKTOB.

Takum obpasom, peanmuzanusi comep:kaHusl y4eOHOW NUCHHUIUIMHBI OPHEHTHUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATBHBIX XaPAKTEPUCTUK YIeOHOH padoThI, 3aBUCAIINX OT IPOQ s
npodeCcCHOHATBHOrO O0pa30BaHUs, TIIOJNYYEHUs] OMNbITa HCIOJB30BAHUS MATEMaTHKH B
COIEepIKATENBbHBIX M MPO(PECCHOHATPHO 3HAYMMBIX CHTYyalMsAX IO CPABHEHUIO C (pOpMasbHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XaPAKTEPUCTUKAMHU OOYUEHUSI.

Copnepxanne y4eOHOW IUCHMIUIMHBI Pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU
Coep KaTeIbHBIMU JTHHUAMHU OOYUEHUSI MATEMATHKE:

* amreOpandeckasi JIMHUS, BKJIIOYAIOIAs CHUCTEMATHU3ALWI0 CBEACHUH O YWCIAX, HU3yUYeHHUE
HOBBIX M 0000IIeHHEe paHee H3YYeHHBIX Omepanuii (BO3BENEHHE B CTEIIEHb, W3BJICUCHUE
KOpHS, Jorapu(MupoOBaHUe, CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC M OOpaTHble K HHM);
U3y4EHHE HOBBIX BHIOB YHCJOBBIX BBbIpQKEHUH © (OpPMYJN, COBEPIIEHCTBOBAHHUE
NPAKTUYECKUX HABBIKOB M BBIUHCIUTENBHON KYJIBTYPbI, PACIIUPEHUE U COBEPIIEHCTBOBAHHUE
anreOpandeckoro ammapara, c(OPMHPOBAHHOTO B OCHOBHOH LIKOJIE, U €ro NMPUMEHEHHE K
PELICHUI0 MATEMATHYECKUX U MTPUKIIAIHBIX 37124,

*  TEOpeTHKO-(QYHKIHMOHANbHAS JIMHUS, BKJIIOYAIOMIAs CHUCTEMATH3ALUI0 U PACLIMPEHHE
CBENEHUH O (YHKUUAX, COBEPLICHCTBOBAHHE TIpaUUECKNX YMEHHUH; 3HAKOMCTBO C
OCHOBHBIMH HIESIMH W METOAAMH MaTeMaTH4YeCKOro aHain3a B OObeMe, MO3BOJIOINEM
HCCIIEIOBATD 3JIEMEHTAPHBIE (PYHKLINHU U peIlaTh MPOCTEHIINE reoMeTpuIecKue, pusmueckue
U Ipyrye NPUKJIaIHbIe 3314,

* JIMHUS YPaBHEHWUH W HEPABEHCTB, OCHOBAHHAs HAa TOCTPOCHMH W HCCJIENOBAHUHM MaTeMa-
TUYECKUX MOJEJEH, TepeceKarmascss ¢ anredpanyeckodl U TEeOpeTHKO-()yHKIMOHAIBHON
JUHUASMH W BKJIIOYAIOINAs PA3BUTHE W COBEPLICHCTBOBAHWE TEXHUKH alreOpanveckux



npeoOpa3oBaHUil Ui PELICHUs YPaBHEHUH, HEPABEHCTB M CUCTEM, (OPMHPOBAHUE CIIO-
COOHOCTH CTPOMTH M HCCIENOBaTh MPOCTEHIINE MATEMATHYECKHE MOJENU TPU PEIIeHUH
NPUKJIAIHBIX 33714, 337249 U3 CMEHbBIX U CIIEHUAIbHBIX TUCLUTLUINH;

* TeOMETpUYECKasl JIMHHS, BKIIIOYANOINAs HAIVISAAHBIE MPENCTABIECHUS O MPOCTPAHCTBEHHBIX
durypax M uU3ydYE€HHE HUX CBOWCTB, (OPMHUPOBAHME M PA3BUTHE MPOCTPAHCTBEHHOIO
BOOOpa)KEHUs, Pa3BUTHE CHOCOOOB TIE€OMETPUYECKHX HW3MEPEHHUH, KOOPIUHATHOTO W
BEKTOPHOT'O METOIOB JJIsl PEIIEHHs] MATEMAaTHIECKHIX M MPHUKJIQTHBIX 337124,

*  CTOXACTHYECKAas JIMHUS, OCHOBAHHAs HA Pa3BUTHU KOMOMHATOPHBIX YMEHUH, MPenCTaBICHUN
O BEPOSITHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX OKPYIKAIOIIEro MUpa.

Paznmenbr (Tembl), BKJIIOUEHHBIE B CONEpKaHHE Y4YeOHOW MHMCLUIUINHBI, SIBJISIOTCS
ofbmumu st Beex npoduiiei mpodecCHOoHATBHOrO 00pa3oBaHuUs U MPU BCEX 00beMax y4eOHOTro
BPEMEHHU HE3aBUCHMO OT TOTO, SIBJISIETCA JIW yueOHas aucuuruinHa «MaTtemaTnkay 0a30BOH HIn
PO HIEHOMN.

B Temarumdeckux miaHax mNporpaMmbl yueOHBIM MaTepual TNpencTaBieH B ¢opme
YepenyIOIIerocsi Pa3BEPTbIBAHUS OCHOBHBIX COMEPIKATENbHBIX JUHHUHA  (anreOpanydeckoi,
TEOPETUKO-(PYHKLIHNOHATIBHON, YPaBHEHUH M HEPABEHCTB, T'€OMETPHUYECKON, CTOXaCTHYECKOH),
YTO TO3BOJIIET TMHOKO HCIIONB30BATh MX PACHOJIOXKEHHE M B3aMMOCBSI3b, COCTABISATH pabounit
KaJICHIAPHBIN IJIaH, TIO-pa3HOMY dYepenyst yueOHble TeMbl (TJIaBbl yueOHHUKA), YIUTBIBAsK TPOPHITH
npodeccuonampHOro  oOpasoBanmsi, crnenuduky ocamBaemoii mnpodeccunn CIIO  wim
cneunanbHoctd CIIO, ryOuHy w3y4deHHs MarTepHala, YPOBEHb IOATOTOBKH CTYIEHTOB II0
peaMeTY.

Uzyuenue obuieobpazoBaTenbHON yaeOHON TUCLMILIMHBI «MaTeMaTuKa» 3aBepIiaeTcst
MOJBEICHUEM HTOTOB B (hOpME IK3aMEHa.

MECTO YYEBHOU JUCIUILIAHBI B YYEBHOM ILTAHE

VuebHast nucuuminaa «MaTeMaTHKay SBISIETCS y4eOHBIM MPEIMETOM O00s3aTeNbHOM
npeaMeTHoi odnactu «Maremarnka u nHpopmarukay PI'OC cpeanero odero oOpasoBaHus.

B npodeccroHaIbHbIX 00pa3oBaTeIbHBIX OpraHU3aLHUsIX, peau3yoLx
oOpa3oBaTeNbHYI0 TporpamMmy cpemaHero olOmero obpaszoBanus B mpenenax ocBoeHus: OITOIT
CIIO na 6a3e ocHOBHOTO 0011Iero 0Opa3oBaHus, yueOHast TUCHUITIHHA «MaTeMaTHKa» U3y4aeTcs
B o0OmeobpasoBatenbHoM nukie yueOnoro miuanHa OITOIT CITO Ha 6aze OCHOBHOTO OOIIEro
o0pa3oBaHUs ¢ MOJIyYeHUEM CpeqHero o0Imero oopa3oBaHusl.

B yuebnbix mnanax IMTIKPC, ITTICC3 yuebHast nucumrinHa «MartemMaTuka» BXOIUT B
coctaB 00X 001meodpa3oBaTENbHBIX YYEOHBIX TUCIHUILINH, (POPMHUPYEMBIX U3 00s3aTENbHBIX
npeameTHeix objacreli ®I'OC cpennero obmero obpasoBanus, mist npodeccuit CITO wmm
cnenuanbHoctei CITO cooTBercTByOIIEro npoduist mpodheccHoHaTbHOTO 00pa3OBaHUSI.

TPEBOBAHUA K PE3YJIbBTATAM OBYUYEHUA

Ocsoenue conep:kanus yaeOHON AUCHHUITHHBI «MaTteMaTuka» o0ecrneynBaeT qOCTHKe-

HUE CTyJICHTAMH CIICAYIOIINX Pe3y/ibmamos:

* JAUYHOCMHBIX:

- ¢hopMHUPOBAaHHOCTh MPEACTABICHUH O MaTeMaTHKe KaK YHHBEPCAJTbHOM SI3bIKE HAYKH,
CPeICTBE MOACUPOBAHMS SIBJICHUN U MPOIIECCOB, UAESX M METOIaX MaTEMATHKH,

- TMOHUMaHWE  3HAYMMOCTH  MATEeMAaTHKH  JJIs  HAYYHO-TEXHHYECKOTO  Mporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHHUSI K MAaTeMAaTHUKE KaK K 4acTH OOIIEHesIOBeUeCKON KyJIbTypPhI
yepes3 3HAKOMCTBO € UCTOPUEN Pa3BUTHUS MATEMATUKH, SBOJIOLIUEH MAaTEMAaTUYECKUX UIEH,

- pasBHUTHE JIOTHYECKOT'O MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, alTOPUTMHYECKON
KyJIbTYpbl, KPUTUYHOCTH MBIIUICHUST Ha YpOBHE, HeoOXomuMoM s  Oyaymiei
poeCCUOHANTBHON AeSITEIbHOCTH, IJIs TPOAOJUKeHHsT 00pa30BaHUs U CaMOOOpa3OBaHMS,

- OBJIAICHWE MAaTeMAaTUYECKUMHU 3HAHWAMH U YMEHHUSIMH, HEOOXOIUMBIMH B TIOBCEIHEBHOM
JKU3HH, [JI1 OCBOEHHUS CMEXKHBIX €CTeCTBEHHO-HAYYHBIX MUCIHUIUIMH W JUCHUTLIIHH
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npodeCcCHOHATBPHOrO LUKJIA, Ui TMOJIyYeHUs oOpa3oBaHUs B 00jacTsX, HE TpeOyromux
yIrIyOJeHHONH MaTeMaTU4eCKOUN MOATrOTOBKH,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA MPOTSKEHUH
BCEH KHM3HH, CO3HATENIBHOE OTHOIIEHHE K HENPEepbIBHOMY OOPa30BAaHUIO KAaK YCIOBHIO
yCHeIrHoW npodeccuoHaNbHON U O0IECTBEHHOM NesITENbHOCTH,

TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSATEIbHOM TBOPUECKOW M OTBETCTBEHHOM eI TEIbHOCTH,
TOTOBHOCTB K KOJUIEKTUBHOH padoTe, COTPYIHIUYECTBY CO CBEPCTHUKAMHU B 00Pa30BaTENIbHOM,
OOIIEeCTBEHHO TOJE3HOH, Yy4eOHO-UCCIIEIOBATENIbCKON, MPOEKTHOW M JPYyTUX BHIAX
NEeATENIbHOCTH,

OTHOWIEHHE K MPO(eCcCHOHANBHON IESTENbHOCTH KaK BO3MOXHOCTH YYaCTHUS B PELICHUH
JIUYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIEHAIIMOHAIBHBIX MPOOJIEM,

* MemanpeomMemmusix:

YMEHHE CaMOCTOSITENIBHO OINPEAeNATh Ledd ACSITENbHOCTH U COCTAaBJATh  IIJIAHBI
NEATENIbHOCTH, CaMOCTOSITEJIbHO OCYIIECTBJSATh, KOHTPOJMPOBATH M KOPPEKTUPOBATH
HNEATENIbHOCTD, HCMOJb30BATh BCE BO3MOXKHBIE PECYPChI Il JOCTHMIKEHHS] MOCTABJICHHBIX
Lenel U peaau3alii IJIAHOB JeSTEIbHOCTH, BHIOUPATh YCIENIHbIE CTPATETHH B PA3IMYHBIX
CUTYaIHsIX,

yMEHHE TPONYKTUBHO OOIIAThCS M B3aUMONEHCTBOBATH B MPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYUTHIBATH TO3UIMH JAPYTUX YYaCTHUKOB NeATEIbHOCTH, 3((HEKTUBHO
paspernaTh KOH(JIUKTHI,

BIaJICHNE HABBIKAMU IIO3HABATEJBHOH, yUEeOHO-MCCIENOBATENBCKOW W MPOEKTHOH
NEeSTeIbHOCTH, HAaBbIKAMU  paspelieHus mnpodsiieM; CrnocoOHOCTh UM TOTOBHOCTh K
CaMOCTOATEJIbBHOMY TOUCKY METOJIOB PELICHUS] MPAKTHYECKUX 3a7a4, MPUMEHEHUIO
Pa3TUYHBIX METO/IOB ITO3HAHUS,

TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSATEIBHOH HWH(OPMALMOHHO-TIO3HABATEIBHON
NEeSITeIbHOCTH, BKJIFOYasi YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(POpMAIIIH,
KPUTHYECKH OLEHUBATH W HWHTEPIPETUPOBATH MH(POPMALIMIO, MOJYYAeMYI0 U3 Pa3IHYHbIX
HUCTOYHUKOB,

BJIQJICHUE SI3BIKOBBIMH CPEICTBAMH. YMEHHUE SICHO, JIOTUYHO M TOYHO U3JIaraThb CBOIO TOYKY
3PEHUs, UCTIOJI30BATh A/IEKBATHBIE SI3bIKOBBIE CPEACTBA,

BJIaJICHUE HABBIKAMH MO3HABATEILHON Pe(IeKCHHU KaK OCO3HAHUS COBEPIIAEMbBIX TEHCTBUN U
MBICJIUTEJIbHBIX TPOLIECCOB, UX PE3yJbTaTOB W OCHOBAHMM, TPAHUL] CBOETO 3HAHUS U
HE3HaHUsI, HOBBIX MO3HABATEIbHBIX 3a/1a4 U CPEICTB IJIs1 X JOCTHKCHUS,
LEJIeYCTPEMJICHHOCTh B MOUCKAX W MPUHSATHU PEIIeHH, COOOpPa3sUTEIbHOCTh W WHTYULIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI, CIIOCOOHOCTh BOCHIPUHHMATH KPACOTy H
TFapMOHUIO MUPA;

* npeoOMemuulX:

c(OPMHUPOBAHHOCTh MPEACTABIEHUH O MaTEMATHKE KaK YaCTH MHPOBOU KYJbTYPBhI U MECTE
MaTeMaTHUKH B COBPEMEHHOM IIMBUIIM3ALINHU, CITIOCO0AX OMUCAHUS SIBJICHUN PEaTbHOTO MHUPa Ha
MaTEMaTUYECKOM SI3BIKE,

c(OPMUPOBAHHOCTh TMPEACTABIIEHUHA O MAaTEMaTHYECKUX TMOHITHSIX KaK BaKHEHINUX
MaTEMATUYECKUX MOJENAX, TO3BOJSIIOIINX OIMUChIBATH M HW3y4aTb pPa3HblE MPOLIECCHl U
SIBJICHUS, TIOHUMAHHWE BO3MOXXHOCTH aKCHOMATHYECKOTO TIOCTPOEHUSI MaTEMaTUYECKHX
TEOpUH,

BJIQJICHUE METOMAMH JOKA3aTeNbCTB U QJTOPUTMOB PEILIEHUS, YMEHHE HX MPUMEHSATD,
MPOBOJUTH AOKA3aTEIbHBIE PACCYKACHUS B XO[€ PELICHUs 3a0a4,

BJIQJICHUE CTAaHAAPTHBIMU TNPUEMAMH pPEIICHHUS PAUOHAIBbHBIX M HPPALUOHAJBHBIX,
MOKA3aTeNbHBIX, CTETICHHBIX, TPUTOHOMETPHUYECKUX YPABHEHU U HEPABEHCTB, UX CHUCTEM,
HCTIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX IMPOTPaMM, B TOM YHCJIE JIsI TIOUCKA My TH PELIEHUS
Y WUTFOCTPALIMK PELICHUs] YPABHEHUI 1 HEPABEHCTB;



c(OPMHUPOBAHHOCTH MPECTABICHHI 00 OCHOBHBIX IMOHSITHIX MATEMATUYECKOTO aHATHU3A U HX
CBOWMCTBAx, BJaJIEHUE YMEHHEM XapaKTepH30BaTh MOBeNeHHE (YHKLUN, HCIOIb30BAHHE
MOJYYEHHBIX 3HAHUMN JIJI1 ONMMCAHUS U aHAJIN3a PEabHbIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU TMOHSTHUAMH O TIUIOCKMX W MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBaxX, C(HOPMHUPOBAHHOCTb YMEHHS PACIIO3HABATH
reoMeTpudeckue (QUrypbl Ha dYepTekax, MOAENSX M B PEATbHOM MHUpPE, NPUMEHEHHE
U3yUYEHHBIX CBOWCTB reoMeTpuuecKux Guryp u Gopmyst Ayis peleHus] TeOMETPUYECKIX 3a1a4
Y 33/1a4 C MPAKTUYECKUM COAEPIKAaHUEM,

c(hOPMUPOBAHHOCTH MPENCTABICHUI O MPOLECCaX U SBJICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B pPEAJIbHOM MHUPE, OCHOBHBIX IOHSATHSIX
3JIEMEHTAPHON TEOpUM BEPOSATHOCTEH, YMEHUH HAXOAUTh W OLEHUBAThb BEPOSTHOCTU
HACTYIUIGHHsS] COOBITHI B TPOCTEWINNX MPAKTHYECKUX CHTyalUsiX W OCHOBHbBIC
XapaKTEPUCTUKHU CIYYaNHBIX BEJIUYUH,

BJIAICHUE HAaBbIKAMH HCMOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTrpaMM MPHU PELICHUHU
3a74a4.

JInuHOCTHBIE Pe3yJIbTATHI Koa inuHoCTHBIX
peajiu3aniy NporpamMmMbl BOCIIUTAHHS pe3yabTaTOB
peajanzanuu
NnporpaMmmel
BOCHHTAHHUSA

Ipossrsromuii 1 ICMOHCTPUPYIOIINHA YBAKCHUC K TIOASIM TPYAA, OCO3HAIOIINH

LEHHOCTh cOOCTBeHHOrO Tpyaa. Crpemsinuiics K (GOpPMHUPOBAHUIO B CETEBOH JP 4
Cpeae TMIHOCTHO U MPOGheCCHOHATEHOTO KOHCTPYKTHBHOTO «UH(POBOTO CIICAA
COJAEPKAHUE YUEEHOU TUCIATIINHBI
O0bem yuyeOHOH AMCUHMIVIMHBI U BUABI Y4e0HO0Il padoThI
Bun yueOHoli paboTsI O6mbem vacos
MakcumanbHasi yaeOHast Harpy3Kka (BCero) 379
Obsi3aTenpHas ayAUTOpHAs yueOHasi Harpy3ka (Bcero) 253
B TOM YHUCJIE!
IIpakTuueckue 3aHATUSA -
CamocrosTenbHas pabota obydaromierocs (Bcero) 126
Urorosas atrectaims B popme: 1 ceMecTp — 3k3aMeH, 2 CeMeCTp — SK3aMeH




TEMATHUYECKHWH ILTAH JUCIATIINHBI
«MATEMATUKA: AJI'EBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A;

I'EOMETPUA
HaumeHnoBanue Copnepxanue yuebHOro Marepuana, naboparopueie padorsiu | O6bvem
pas3aesioB U TeM NPAKTUYECKHE 3aHATHsI, CAMOCTOsITeNIbHAs padoTa 4acoB
1 cemecTp

Pazgen 1. Beaenue. IloBTOpeHHe MIKOJBHOI0 Kypca MATEMATHKH. 20
Temal.l. 1 | Mcropusi BO3HUKHOBEHHs, pa3BUTUA M CTAHOBJIEHUS 2
Hpobu. [leiictBus ¢ Matematuku. llenn u 3amauu mMatemaTuky, €€ poJjib Mpu
apodsMu. U3y4eHHH PO ECCHOHATBHBIX AUCUUTUINH.
OTtpuunaresibHble U 2 | OObikHOBEHHBIE npodu. Apudmerndeckne ACHCTBUS HaZ
MOJIOYKUTEJIbHBIC OOBIKHOBEHHBIMU  JIpo0siMu  (BKJIIOYass  oOpalieHue
quCa. CMEIIAHHOTO YHCJIa B OOBIKHOBEHHYIO TPOOB).

3 | Hecaruunble apoOu. ApudmMernueckue AeHCTBUS HaA
necaTuaHbIME pobsimu. IlpencraBienne OOBIKHOBEHHBIX
npobeit NeCITHIHBIMU.

4 | IlonoxurenbHbIe 51 OTpULATEIIbHbIE YUCIA.
Apudmerndeckne AEHCTBUS C  TOJOXKHUTEIbHBIMH |
OTPHULATEIbHBIMUA YHCIIAMU, CBOWCTBA apU(PMETHUECKUX
nericteuil. CpaBHEHUE YHCEIL.

CamoctositenpHast paboTa 2

- cHucTeMaTh4ecKast popaboTKa KOHCIIEKTOB 3aHATHH, yueOHOM

auTepatypel (o BompocaMm K maparpadam, riaBaM y4eOHBIX

nocoOuii, COCTAaBJICHHBIM MPEMOABATENIEM);

- pelleHue JOMAIIHero 3a/laHus;

Tema 1.2. 1 | Onpenenenue nponopuuu. CeoiicTBa nponopuuil. Ilpsamas 2
[Iponopuwmst. U o0partHas  TPONOPIMOHAIBHOCTb. CocraBnenue
CsoiicTBa IIPONOPLIUH.

MPONOPLIUH. 2 | IIpouentsl. Ilpocteie u cioxHble OpOLIEHTHI. PerieHue
IIpoueHThI 3a/1a4 NPUKJIAAHOTO XapakTepa.

CamoctositenpHast paboTa 2

- CHUCTeMaTHuecKass MpopadOTKa KOHCIIEKTOB 3aHSATHH,
yueOHOI uTeparypsl (110 BOIpocam K maparpadam, riaBam
yueOHBIX MOCOOUH, COCTABICHHBIM NPENOAABATEIEM);

- pelleHHe JOMAaIHEro 3aAaHus;

Tema 1.3. 1 | HeobxoanMocTb n3yueHust JaHHOH TeMBI, €€ 3HaUCHUE B 4
Jlunetinpie GyHKLINU. MaTeMaTHKe U HEOOXOIUMOCTD JIJIsl APYTUX JTUCIHUIUIHH.
Jluneiinbie Omnpenenenust ypaBHEHHUS U KOPHsI ypaBHEHHST, 001aCTh
ypaBHEHUS U OTpesesieHUs] ypaBHEHMUsI, TOXK/I€CTBO, PABHOCHJIbHbIE

JHEeHbIe ypaBHEHUsI, ypaBHEHUE-CIIEICTBUE.

HEPABEHCTBA. 2 | PemeHne MUHENHBIX ypaBHEHUN, TUHEMHBIX HEPABEHCTB,
Pemenue nuHeNHbIX CHUCTEM JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

yPaBHEHUH U 3 | JIuneliHOe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €T0

HEPaBEHCTB. reoMeTpuyecKasl HHTepIpeTauus.

Peurenue cucrem 4 | CucreMbl [ABYX JIMHEMHBIX YypaBHEHUH C  JByMs
JIMHEMHBIX HePEeMEHHBIMHU U METO/bI UX PELICHUSL.

HEPABEHCTB C OHOH | CamocTosATenbHAs paboTa 2
NEePEMEHHOI 1 - CHUCTeMaTHuecKass MpopadOTKa KOHCIIEKTOB  3aHSTHH,

CHUCTEM JUHEHNHBIX

yaeOHOM uTepaTypsl (IO BOMpocam K naparpadam, riaBam
y4eOHBIX OCOOMIA, COCTABJICHHBIM MPENOAABATENIEM),
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YpaBHEHUN C ABYMsI

-  PELIICHUE AOMAIIHETO 3adaHUs.

NIEPEMEHHBIMH.
Tema 1.4. 1 | Onpenenenusi KBaIpaTHOTO U MPUBEIEHHOTO KBAAPATHOTO 4
KBangpatheie ypPaBHEHUS.
ypaBHEHUSA UX BUALL. | 2 | DOpMyJibl KOPHEN, UCCAEIOBAHUE KOPHEH KBaIpaTHOTO
Crniocobsb! permeHust ypaBHEHMUsI B 3aBUCUMOCTH OT 3HaKa JUCKPUMHHAHTA;
KBaJAPaTHbIX Teopema Buera.
YPaBHEHHUH. 3 | KBaapatHsblil TpEXUieH, pa3ioKeHHe KBaIpPaTHOTO
KBaJlpaTHbIE TPEXUJIEHA HA MHOXKHUTEIIH.
HepaseHcTBa. CucteM | 4 | Cucremsl KBAJIPATHBIX YPABHEHUIN U METOMbI UX PEIICHUS.
YPaBHEHHIL. 5 | KeanpaTHble HEPABEHCTBA.
6 | Cuctembl KBaIpaTHbIX HEPABEHCTB.
CamoctositenpHast paboTa 2
- CHUCTeMaTHuecKass MpopadOTKa KOHCIIEKTOB  3aHSTHH,
yueOHOI uTeparypsl (110 BOIpocaM K naparpadam, riaBam
y4eOHBIX TOCOOUIA, COCTABJICHHBIM MPETIoAaBaTeNieM),
- pelleHHe JOMAlIHUX 3a7ay;
- moctpoenue rpaduxa yHKINN y = ax> + BX + C.
Paspen 2. PazButHe NOHSATHS 0 YHCJIE. 16
Tema 2.1. 1 | IloHATHE HATYpPAIBHOrO, LEIOr0, AEHCTBUTEIBHOIO YUCIA. 4
HatypanbHete, uensie | 5 | AGcomoTHas BenuduHa (MOJIyIIb) ASHCTBUTENBHOTO YHCIA.
1 pallMOHAJIBHBIC 3 | [IpubnmkeHHbIE BBIYUCICHUS.
qucna. = =
TeHCTBHTEbHbIE JlelicTBuUs ¢ NENCTBUTEIbHBIMU YHCIAMHU. 2
CIa. ITorpemHocTs BEIYUCIEHUS
TpuGuKEnHbIe CamoctositenpHast paboTa } 2
I —— - CHUCTeMaTHuecKass MpopadOTKa KOHCIIEKTOB  3aHSTHH,
yueOHOI uTeparypsl (110 BOIpocam K maparpadam, riaBam
y4eOHBIX TOCOOMIA, COCTABJICHHBIM MTPETOAABATEIEM),
- pelleHHe JOMalIHero 3a1aHusl.
Tema 2.2. 1 | Mctopust BOSHUKHOBEHUS] KOMIIJIEKCHOT'O YUCTIA. 4
Komnnekcheie uncna | 2 | JleicTBUS C KOMIUIEKCHBIMU YHUCJIAMH: CIIOJKEHHE,
BbIUNTAHUE, [IEJIEHHE, BO3BEACHNE B CTENIEHD.
3 | 'eomerpuyeckass HHTepHIpeTaLsl KOMILIEKCHOIO YHCIA.
4 | Moayab KOMILUIEKCHOTO YHCIA.
JlecTBUS HAJl KOMITJIEKCHBIMHU YHCIIAMU 2
CamocrositenpHast paboTa 2
- cucTemMaTu4deckas npopadboTka KOHCIEKTOB 3aHATUH, Y4eOHOM
auTepatypel (o BompocaMm K maparpadam, riaBaM y4eOHBIX
MOCOOWIA, COCTABJIEHHBIM TIPEMOIABATEIEM);
- pelleHHe JOMAIIHEero 3aJaHus;
Pa3gen 3. O6006menne nousituu creneHu. Crenenu u kopuu. Ctenenubie PyHKUHH 15
Tema 3.1. 1 | Onpenenenne crenmeHu C LenbiM Mokazateiae. OCHOBHbBIC 2
CreneHs C LeabIM CBOICTBA CTENEHEH C LEJIbIM ITOKA3aTEIEM.
[IOKA3aTEJIEM. 2 | IIpeoOpa3oBaHue BbIpAXKEHUH, COIEPKAIIUX CTENEHH C
CBOICTBa CTEIEHEN. HEJIBIM ITIOKA3aTEIEM.
KpanpartHeiii koperb | 3 | Onpenenenne kBaapatHoro kopHs. OCHOBHbIE CBOWCTBA
U3 PaIOHATBHOTO KBagpaTHOro kopHs. IIpeoOpa3oBaHue  BBIPaKEHHI,
qucna. COJIEp KalMX KBaJPaTHbIN KOPEHb.
CamoctositenpHast paboTa 2
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- cucreMaTudeckass mpopaboTKa KOHCIEKTOB — 3aHSTHIA,
yaeOHOM uTepaTypsl (IO BOMpocaM K naparpadam, riaBam
y4eOHBIX TOCOOWIA, COCTABJICHHBIM MPEMOAaBATEIEM),

- peleHHe JOMAIIHETO 3a/1aHusl.

Tema 3.2. 1 | Onpenenenue KopHs n-0il creneHu. YeTHble 1 HEUETHBIE 3
Kopens 7 - oii cTerieH’ KopHsi. OCHOBHBIE CBONCTBA KOpHEH.
;I)Zrigll/clbyci;ﬁ;;m 2 I'paduxu Gynxmmii ¥ =~ ", y=Alx, e X IPHHAMAET
e W/x } HEOTPHULATEJIbHOE 3HAUEHUE.
ux cBoucTBa | CamocTrosiTenbHast padoTa 2
U rpaduKu. - cucreMatudeckass mpopaboTka KOHCIEKTOB  3aHSTHIA,
yueOHOI uTeparypsl (110 BOIpocaM K maparpadam, riaBam
yueOHBIX MOCOOUH, COCTABICHHBIM MPETIOaBaTEIEM);
- pelleHue JOMAIIHero 3a/laHus.
Tema 3.3. 1 | OnpeneneHue CTeNEHU C pallOHAJIBHBIM ITOKA3aTeIeM. 2
Crenens ¢ 2 | CpolicTBa cTeneHel ¢ palliOHAJIbHBIM ITOKA3aTeIEM.
pauroHalbHbIM 3 | Crenennbie (GYHKIMU UX CBOWMCTBA, MOCTPOEHUE TPaUKOB.
MOKa3aTCJICM. 4 | IloHATHE O CTENEHU C NEHCTBUTENBHBIM [TOKA3aTEIEM
IonsTne o cTeneHu ¢ | CpoiicTha kopHeil HaTypanbHOl cTeneny. CTemneHs ¢ 2
JCHCTBUTENbHBIM palMoHaTbHBIM MOoKazaTeneM. CTeneHb ¢ NeUCTBUTEIbHBIM
IIOKa3aTeJIEM OoKaz3aTeJieM.
CamoctositenpHast paboTa 2
- CHUCTeMaTHuecKass TMpopadOTKa KOHCIIEKTOB  3aHSATHH,
yueOHOI uTeparypsl (110 BOIpocaM K maparpadam, riaBam
yueOHBIX MOCOOUH, COCTABICHHBIM NPENOAABATEIEM);
- peuieHue JOMALTHEro 3aJ1aHMsl.
Pazgen 4. IlokasaTenbHas H Jorapupmuyeckasi GyHKIHH. 38
Tema 4.1. 1 | Onpenenenue noka3aTeslbHONH (PYHKIINU. 2
ITokaszarenpHas 2 | PaccmoTpenue rpadukoB U CBOHCTB QyHKIHMH y = a¥,
byHKIMA e€ cBOiicTBa 0<a<l, y=a%a>1.
u rpaduk. CamocrosTenpHas paborta 2
- CHUCTeMaTHuecKass MpopadOTKa KOHCIEKTOB 3aHATHM,
yueOHOI uTeparypsl (110 BOIpocaM K maparpadam, riaBam
yueOHBIX MOCOOUH, COCTABICHHBIM NPENOABATEIEM);
- peuleHHe JOMalIHUX 3a7ay;
Tema 4.2. 1 | OnpeneneHue NoKa3aTeNbHOIO YPaBHEHUs 4
Pemenue Buapl nokasaTepHBIX YPABHEHUI.
MoKa3aTeIbHbIX 3 | OcHOBHbIE METOIbI U MIPUEMBI PELLEHUS NTOKAa3aTeNbHbIX
YPaBHECHH. YPaBHECHHI.
CamoctositenpHast paboTa 2
- CHUCTeMaTHuecKass MpopadOTKa KOHCIIEKTOB  3aHSATHH,
yueOHOI uTeparypsl (10 BOIpocam K maparpadam, riaBam
yueOHBIX MOCOOUH, COCTABICHHBIM NPENOAABATEIEM);
- pelleHHe JOMaIIHEro 3aJaHus,
- pelleHHe MOKa3aTeJbHbIX YPABHEHUH.
Tema 4.3. 1 | Onpenenenue Noka3aTeJbHOrO HEPABEHCTBA. 4
Pemmenne 2 | Buapl noka3aTeIbHbIX HEPABEHCTB
MoKa3aTeIbHbIX 3 | OcHOBHBIE METObI U IPUEMBI PELISHUSI T0KA3aTEIbHBIX
HEPABCHCTB. HEPaBEHCTB.
IMocTpoenue rpadukos nokazarenbHou GyHkIMU. Pemenue 2

MOKA3aTeJIbHBIX YPABHEHUI U HEPABEHCTB.
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CamoctosTenpHas paboTa

- CcHCTeMaTHueckas MpopadOTKa KOHCIIEKTOB 3aHSTHIA,
yueOHOI nuTepaTypsl (IO BoOmpocaMm K maparpadam,
rJiaBam y4eOHBIX nocoOuii, COCTaBJICHHBIM
MpernoaaBaTesiem);

- pelueHHe JOMALIHEro 33 aHus,

- pelleHHe NOKa3aTeIbHbIX YPaBHEHUI U HEPABEHCTB.

Tema 4.4.
Jlorapudmsr.
CsoiicTBa
norapumoB.
Jlorapudmuueckas
bynkums. Eé

CBOWCTBA U rpaduK.

Onpenenenne joraprdma ¢ nPoOU3BOJIHHBIM OCHOBAHHEM.

OcHOBHOE JIorapupMHUIECKOe TOXKIECTBO.

CaoticTBa lorapru()MOB, BHITEKAIOIINE U3 ONPEACTICHUSI.

ITonsitue norapuMUpPOBaHUs U TOTEHIIMPOBAHUSI.

OCHOBHBIE TOXXJIECTBA JIOTrapHU(PMUPOBAHHUSI.

IToHsITHE HATYPAILHOTO U AECTHYHOTO Jorapudma.

N[N B W IN =

Onpenenenne norapudmmudeckoil GyHKINH.
Jlorapudmmueckasi pyHKIuUs - 0OpaTHasi MOKA3aTEJIbHOM.

o0

CaoiicTsa jorapudmuyeckon GyHKINH.

IToctpoenue rpadukoB JorapupMuaeckoi GyHKIHH.

CamoctosiTenpHas paboTa

- CcHCTeMaTHuecKkas MpopadOTKa KOHCIIEKTOB 3aHSITHIA,
yaeOHOI nuTepaTypbl (IO BoOmpocaMm K maparpadam,
rJiaBam y4eOHBIX ocoOuii, COCTaBJICHHBIM
MpernoaaBaTesiem);

- pelueHHe JOMALIHEro 3aaHus,

- HCCJIEIOBAHHE U TOCTPOEHHE rpahuKOB.

Tema 4.5.
Pemenue
JorapuMIaecKux
YPaBHEHHUH.

—

Jlorapudmmueckoe ypaBHEHHUE.

Bunb! norapudMuueckux ypaBHEHUH.

OCHOBHBIE METONIBI PEIIEHUH JIOTAPUPMIUECKNUX YPAaBHEHUN
(pyHKUMOHATBHO-TPaQUIECKUN METON, METO
MOTEHLIMPOBAHUs, METOJl BBEIEHUsI HOBOH MEPEMEHHO,
METOH JIOTapUPMHUPOBAHHSI.

CamocrositenpHas padorta

- CcHCTeMaTH4eckas MpopaboTka KOHCIEKTOB 3aHSATHIA,
yueOHOI nuTepaTypsl (1o BompocaMm K maparpadam,
rJiaBam y4eOHBIX nocoOuii, COCTaBJICHHBIM
MpernoaaBaTesiem);

- pelueHHe JOrapupMHYECKUX YPaBHEHUIA,

- pelIeHHe JOMAIIHEro 3aJaHusl.

Tema 4.6.
Pemenue
JorapuMIaecKux
HEPaBEHCTB.

—

Jlorapugmmueckoe HepaBEHCTBA.

Bunbl norapudMuuecKux HEpaBEHCTB.

OCHOBHbBIE METONIBI PEIIEHUH JIOTapUPMIUECKUX
HEPABEHCTB.

IToctpoenue rpadukos norapupmudeckoit pynxun. Pemenune
JorapuQpMUUECKUX YPABHEHUH 1 HEPABEHCTB.

CamocTosiTenpHas paboTa

- cHCTeMaTH4eckas MnpopaboTka KOHCIEKTOB 3aHSATHIA,
yueOHOH suTepaTypsl (1o BompocaM K maparpadam,
rJiaBam y4eOHBIX nocoowuii, COCTaBJICHHBIM
MpernoaaBaTesiem);

- peuieHue JOrapupMHYECKHX HEPABEHCTBE;

- pelieHHe IOMALIHEro 3aJaHMHs.
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Pa3gen 5. KomOuHaTopuka, CTATHCTHKA U TeOPHsI BePOSITHOCTH.

29

Tema 5.1.
DJIEMEHTBI
KOMOWHATOPHKH.

1 | OcHOBHBIE MOHSATHSI KOMOMHATOPUKH.

2 | 3agaun Ha MOACYET YUCTIA PA3MEIICHHUH, EPECTAHOBOK,
COYETaHUH.

Perenne 3anay Ha nepeboOp BAPHAHTOB.

Dopmysa bunoma HeroTOHA.

CBoiicTBa OMHOMHHAJIBHBIX KO3()HUIIHEHTOB.

()9 RO, | JEEN) RUS]

TpeyronbHuk Ilackams.

Pemenue 3a1a4 Ha npuMeHeHne GopMysT KOMOUHATOPHKHL.

[\®)

CamocrosTenpHas paboTta
- mpopabOTKa KOHCIEKTOB 3aHATHH, y4eOHOH JIuTepaTypsl
(mo Bompocam k maparpadam, rnaBaM y4eOHBIX MOCOOHIA,
COCTaBJIEHHBIM IIPETIONIABATENEM);
- pelieHHe JOMAIIHEro 3aJlaHus

Tema 5.2.
DJeMeHThl TEOpUU
BEPOSITHOCTH

1 | CobbITHE, BEpOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE
BEPOSITHOCTEH.

2 | [loHsiTHE O HE3ABUCUMOCTH COOBITHIA.

3 | JluckpeTHas cay4aliHas BEJIMYMHA, 3aKOH €€
pacnpeneaeHusl.

4 | Uucnosble XapaKTePUCTUKU AUCKPETHOMN CIIy4aiiHON
BEJINYUHBL

5 | IlonsATue 0 Teopuu OOJBIINX YHCET.

Pemenne npakTu4eckux 3aaad.

CamocrosTenpHas paborta
- mpopaOOTKa KOHCIEKTOB 3aHATHUH, y4eOHOH JIuTepaTypsl
(mo Bompocam k maparpadam, riaBaM y4eOHBIX MOCOOHIA,
COCTaBJIEHHBIM IIPETIONIABATENEM);
- pelieHHe JOMAIIHEro 3aJaHMHs.

Tema 5.3.
D1eMeHThI
MaTeMaTUYeCKOHU
CTaTUCTHUKH

1 | IlpencraBnenue nanHbIX (TAOIUIBI, AHATPAMMBI, rpadukm),
reHepajbHas COBOKYITHOCTb, BBIOOPKA, CpeaHee
apupMeTHIecKoe, METUaHA.

2 | IlousiTue 0 3amavyax MaTeMaTUYECKON CTATUCTHUKU.

Pemenne MPAKTUYICCKUX 3ada4 ¢ IPUMEHEHUEM BEPOATHOCTHBIX
MCTOOOB.

CamocrosTenpHas paborta
- cucTeMaTHyeckas npopadoTKa KOHCIIEKTOB 3aHITHH,
yaeOHOM uTepaTypsl (IO BOmpocaM K nmaparpadam, riaBam
y4eOHBIX TOCOOMIA,
COCTaBJICHHBIM TPETOaaBaTeieM);
- peleHHe JOMAIIHETO 3a/1aHusl.

I'eomeTpus

Pazgea 1. [loBTOpenue.

=]

Tema: 1.1.
TpeyronbHuUKH.
CootHouieHus
MeXIy CTOPOHaMH U
yriamu
TPEYroJbHUKA.
Teopema cuHyCOB 1
KOCHHYCOB.

1 | Tpeyrompuukn. IlpusHaku paBeHCTBA U momoOwus
TPEYTrOJIbHUKOB. Yereipe 3aMevaTeNbHbIe TOYKHU
TPEYTrOJIbHUKA.

2 | CooTHOLIEHHE MEKIY CTOPOHAMU U yrilaMU TPEYTOJbHHUKA.
Mertpudeckue  COOTHOLUEHHMS  MEXKAY  3JIEMEHTaMH
MIPOMU3BOJIBHOIO TPEYrOJBbHHMKA. TeOpeMa CHHYCOB H
TeopemMa KOCUHYCOB.

3 | Ilnomane TpeyroipHUKa.

4 | Peienue 3amad.
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CamocrositenpHast paboTa 2
- mpopaboTaTh KOHCIIEKT 3aHATH, Y4eOHOU uTepaTypsl (110
BOMmpocaM K maparpadam, Tri1aBaM y4eOHBIX MOCOOHH,
COCTaBJIEHHBIM TPENOAaBaTEIIEM);
- peuieHue JOMALIHero 3aJaHusl.
Tema: 1.2. 1 |IlpusHaku mnapamineabHOCTH [JBYX HpsIMBIX. AKcHOMa 2
[lapannenbHbie NapaJUIENIbHBIX MPSIMBIX.
[IpsIMBIE. 2 | YernpéxyronbHuku. [lapannenorpamm, Tpanenus,
HeTbIp€XyroNbHUKH. NpsIMOYTOJILHUK, poMO, kBaapar. CBoiicTBa AraroHajen
YEThIPEXYTOJIbHUKOB.
3 | IInowanu 4eTbIpEXyroabHUKOB.
4 | Pemenne 3anpau
CamocrositenpHas pabora 4
- mpopaboTaTh KOHCIIEKT 3aHATHS, Y4eOHOU siuTepaTypsl (IO
BOMpOCaM K naparpadam, rimaBaM y4eOHBIX TOCOOHH,
COCTaBJIEHHBIM TPENOABATEIIEM);
- pelIeHHe TOMALTHHUX 3a/1a4.

Pa3nen 2. Beenenue. AkcuomMbl cTepeoMeTpus ux caeactsus. Ilpsimbie u 16

MJIOCKOCTH B POCTPAHCTBE.

Tema 2.1. 1 | Ilonatue o norumdeckon CcTpykrype reomerpuu. Ilpenmer 2

IIpenmer crepeomerpus. IlonsTHE AKCHOMBIL.

CTEpEeOMETPUH. 2 | OcHOBHBIE aKCHOMBI cTepeoMeTpun. CIeACTBUS U3 AKCHOM.

AKCHOMBI 3 | Pemenue 3anay.

Crepeomerpun. CamocrosiTenpHas paboTa 2
- CHUCTeMaTH4YecKas MmpopadoTaTh KOHCIEKT 3aHATHs, yueOHOM
auTepatyprel(TIo BompocaM K maparpadam, riaBaM y4eOHbIX
nocoOuii, COCTaBJICHHBIM MPEOABATENIEM);

- pelIeHHE TOMALTHHUX 3a/1a4.

Tema 2.2. 1 | ITapannenbHble NpsiMble B IPOCTPAHCTBE. 2

ITapannenbHOCTD 2 | [NapamienpbHOCTh TPEX MPSIMBIX.

NPAMBIX, TIPAMON 3 | [lapannenbHOCTE IPSIMON U MJIOCKOCTH.

IIJIOCKOCTH 4 | Pemenne 3anau
CamoctositenpHast paboTa 1
- mpopaboTaTh KOHCIIEKT 3aHATHS, Y4eOHOU iuTepaTypsl (IO
BOmpocaM K maparpadam, Tri1aBaM y4eOHBIX TOCOOHH,
COCTaBJIEHHBIM TIPENOAaBaTEIIEM);

- peIIeHNEe JOMAITHUX 337a4.

Tema 2.3. 1 | CkpeuyBaroniecs npsiMble. 2

Bzaumuoe 2 | Yron Mexay NpsIMbIMU.

PactoNoKEeHNe 3 | [lonsTue mnpoekuuMn TOYKM Ha MIOCKOCTh. IIpoekums

NPSMBIX B (burypbl Ha IIOCKOCTb.

npocTpaHcTse. Yron | 4 | [Ipoexuus npsiMoii Ha TIOCKOCTD.

MEXIY ABYMs 5 | Onpenenenue yria MexAy MPsiIMON U TUIOCKOCTBIO.

[IPAMBIMH. CamoctositenpHast paboTa 2
- cucTeMaTn4eckasi mpopaboTka KOHCIEKTOB 3aHITUH, yueOHOM
auTepatypel (Mo BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEMOABATENIEM);

- peleHne 3aaa4 1o reMe «B3anMHoe pacronokeHne MpsIMbIX B
IPOCTPAHCTBEY.
Tema 2.4. 1 | B3anmHO€e pacnonokeHue IByX MIOCKOCTEN 4
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[TapannenbHOCTH
TJIOCKOCTEH.

2 | ITapannensHsle mnockocTy. IlpusHak napannenbHOCTH ABYX
MIJIOCKOCTEH.

3 | Teopemsl O NapaIeNbHbIX MIOCKOCTSX.

4 | Pewrenue 3amad.

CamocrositenpHast paboTa 1
- cucTeMaTn4eckasi mpopaboTKka KOHCIEKTOB 3aHITUH, yueOHOM
auTepatypel (o BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM TPENOIaBaTEIEM),
- pewieHue 3ana4 no teme «llapannenpbHOCTh MIOCKOCTEN.
Paspea 3. IlepneHanKy/JIsIPHOCTDE NPSIMBIX H INIOCKOCTEH. 15
Tema 3.1. 1 | IlepneHpukyssipHbIE IPsIMBIE B IPOCTPaHCTBE. JIemMa. 2
ITapannenbHbie 2 | Onpenenexnue NpsiMoN NeprEeHANKYJIIPHON MIOCKOCTH.
IpsIMbIE B 3 | Ces3p Mexay MapalieNbHOCTBIO MPSAMBIX M HX
IIPOCTPAHCTBE. NEPNEeHIUKYJISPHOCTBIO K MJIOCKOCTH.
apannenpHbie 4 | Pewenne 3amaq.
npsAMbIe CamocrosTenpHas paborta 1
NEPIEHAUKYISAPHBIE | - mpopaloTaTh KOHCHIEKT 3aHATHS, yueOHOH jurepatyps! (1o
K IJIOCKOCTH. BOMpOcaM K maparpadam, TaBaM y4eOHBIX MMOCOOUH,
COCTaBJIEHHBIM TPENOaBaTEIIEM);
- pelleHre JOMAlIHKX 3a7a4.
Tema 3.2. 1 | Ilpu3Hak nepneHaAuKYJISPHOCTH IPSIMOM U IJIOCKOCTH. 2
IIpusnak 2 | Teopema 0 npsiMOH, NEPNEHAUKYJISTPHON K IJIOCKOCTH.
MEPICHANKYISIPHOCT | 3 | Pemenue 3aaad.
H PSIMOIT 1 CamocTosTenbHas paboTta 1
TMIJIOCKOCTH. - mpopaboTaTh KOHCIEKT 3aHATHs, Y4eOHOU nuTepaTypsl (IO
BOMpOocaM K maparpadam, TaBaM y4eOHBIX MOCOOUH,
COCTaBJIEHHBIM TPENOaBaTEIIEM);
- pelleHHe JOMAIHUX 3a4a4.
Tema 3.3. 1 | IloHsATHE pacCTOSAHUS OT TOYKHU A0 MIOCKOCTH. 2
Ilepnengukysap u CBsi3b  MeEXAy  HaKJOHHOW, e€  mOpoekuuen - u
HAaKJIOHHBIE. YTOJ MIEPIICHINKYJISIPOM.
MEXKIy NPSIMOM U 3 | Yron Mexny npsiMoil U MIOCKOCTBIO
IIJIOCKOCTBIO. 4 | Teopema o0 TpE€x NEepNEHOUKYIAPAX.
5 | Pemenue 3anay.
CamocrositenpHast paboTa 1
- mpopaboTaTh KOHCIIEKT 3aHATHS, Y4eOHOW suTepaTypsl (IO
BOMmpocaM K maparpadam, Tri1aBaM y4eOHBIX TOCOOHH,
COCTaBJIEHHBIM TPENOaBaTEIIEM);
- pelleHHue JOMAIIHUX 3a4a4.
Tema 3.4. 1 | IlonaTne nByrpanHoro yria. JIMHeHHbIN yroyu AByrpaHHOIO 2
JIByrpaHHBIE YIJIbL. yria.
IIpusnak 2 | IlpusHak nepneHaAuKyJIAPHOCTU ABYX MJIOCKOCTEMN.
NEPNEHAUKYIAPHOCT | 3 | ['eomeTpudeckue mpeodpa3oBaHus IPOCTPAHCTBA!
U ABYX MJIOCKOCTEMN. MapajuieIbHbIN IEPEHOC, CUMMETPHUS OTHOCUTENBHO
MIJIOCKOCTH.
4 | IlapannenbHoe npoekTupoBanue. ILnomaap OpTOroHaapHON
npoekiyn. M3o00pakenne npocTpaHCTBEHHBIX QUTYD.
CamoctositenpHast paboTa 1

- mpopaboTaTh KOHCIEKT 3aHATHS, Y4eOHOU nuTepaTypsl (IO
BOMpOcaM K maparpadam, TriaBaM y4eOHBIX MOCOOUH,
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COCTaBJICHHBIM IIPETIONIABATENEM);
- pelleHHue JOMAIHUX 3a4a4.

Tema 3.5. 1 | IloHsATHE pacCTOsAHUS OT TOYKHU A0 MJIOCKOCTH. 2
Ilepnenaukyssap u CBsi3b  MeXAy  HaKJOHHOW, e€  mpoekuuen - u
HAaKJIOHHBIE. YTOJ MIEPIICHINKYJISIPOM.
MEXKIy NPSIMOH U 3 | Yron Mexny npsiMoil U MIOCKOCTBIO
IIJIOCKOCTBIO. 4 | Teopema o0 TpE€X NEePNEHAUKYIAPAX.
5 | Pemenue 3anay.
CamocrositenpHast paboTa 1
- mpopaboTaTh KOHCHEKT 3aHATUA, Y4eOHOH nmuTepatypsl (10
BOMpocaM K maparpadam, T[iIaBaM y4eOHBIX MMOCOOUH,
COCTaBJIEHHBIM TPENOJaBATEIIEM);
- pelleHHue JOMAIHUX 3a4a4.
Pasnen 4. Beenenne. KoopauHaTel 1 BeKTOpHI. 24
Tema 4.1. 1 | BBenenue: ucropuyeckas CrpaBka. 4
JekapToBa cucrema 2 | JlekapToBa cCHCTEMa KOOPJIUHAT B MPOCTPAHCTBE.
KOOpAWHAT B 3 | Koopaunarte! Touku. PaccrossHue Mexxay IByMst TOUKAMH.
MPOCTPAHCTBE. 4 | KoopauHatel cepeanHbl OTpe3Ka.
5 | KoopauHaTHbIi criocod OMUCAaHMsI IBUKEHUS. Y paBHEHHE
reOMETPUYECKOr0 MECTa TOUEK.
CamoctositenpHast paboTa 2
- mpopaboTaTh KOHCIEKT 3aHATUsA, Y4eOHOH nuTeparypsl (10
BOIIPOCAM K naparpadam, rTimaBaM y4eOHBIX TOCOOWIA,
COCTaBJIEHHBIM TPENOaBaTEIIEM);
- pelleHHue JOMAIIHUX 3a4a4.
Tema 4.2. 1 | BexTopsl B npocTpancTBe. HanpasieHue u MOy b 4
BextopeL BEKTOpa. PABEHCTBO BEKTOPOB.
2 | HeiictBus Hajg BekTopaMu. CJokeHHe U BIUUTAHUE
BEKTOpOB. CyMMa HECKOJIbKUX BEKTOPOB.
3 | YMHOXeHHE BEKTOpa Ha YUCJIO.
CamoctositenpHast paboTa 2
- mpopaboTaTh KOHCHEKT 3aHATUsA, Y4eOHOH nmuTepatypsl (10
BOIIPOCAM K naparpadam, TriaBaM y4eOHBIX TOCOOWIA,
COCTaBJIEHHBIM TPENOJaBaTEIIEM);
- pelleHHue JOMAIIHUX 3a4a4.
Tema 4.3. 1 | KomniaHapHbIe BEKTOPBI. 4
Koopnunatst 2 | IlpaBuno napamnenenunena.
BEKTOpA. 3 | Pa3noxeHue BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BEKTOPaM.
4 | KoopauHatel BeKTOpA.
CamoctositenpHast paboTa 2
- mpopaboTaTh KOHCIEKT 3aHATUsA, Y4eOHOH nuteparypsl (10
BOMpocaM K maparpadam, T[iIaBaM y4YeOHBIX MMOCOOUH,
COCTaBJIEHHBIM TPENOaBaTEIIEM);
- pelleHHe JOMAIIHUX 3a4a4.
Tema 4.4. 1 | Yron mexnay BekTopamu. CKalsipHOE MPOU3BENCHHE 4
CxkansipHble BEKTOPOB.
MIPOU3BEAECHUSA 2 | JIuneiinble onepanuu ¢ BekTopamu. CkasipHOe
BEKTOPOB. IIPOU3BE/IEHUE BEKTOPOB.
3 | CkansgpHblii KBagpat
CamocrositenpHast paboTa 2
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- npopaboTaTb KOHCMEKT 3aHATMS, y4ebHOW nuTepatypbl (Nno
BonpocaM K naparpagam, rfnaBam Y4yebHbIX  MOCOOMNA,
COCTaBNEHHbIM MpenoaaBaTenem);

- PEeLLeHne JoMaLLUHMX 3adau.

WToro:
2 cemecTp
Pasgen 6. Yncnosble YHKLUUKN, UX CBOMCTBA U FpafuUKu.
Tema 6.1. 1 OnpegeneHne 4MCcnoBoM (YHKLUM M COCOObLI €€ 3aaHus.
Uncnosble QyHKLUMN. O6nacTb onpegeneHnst 1 MHOXECTBO
2 [ocTpoeHve rpamKoB PYHKLMIA, 3aaHHBIX Pa3/IMUYHbIMU

crnocobamu.
3 Cnocobbl Npeobpa3oBaHns rpatiMkoB QyHKLMIA.
CamocTosTesibHas paboTta
- cucTemMaTuyeckas nNpopaboTKa  KOHCMEKTOB  3aHATUINA,
y4yebHoW nuTepatyps! (MO BONpocaM K naparpagam, rnasam
y4ebHbIX Noco6uiA, COCTaBNEHHbIM MpPenojasaTenem);
- pelLeHVe [oMaLIHUX 3adav;
- nocTpoenue rpagukos pyHkumii: y =f(X)+o, y =mf(x),
y =f(kx),y =f(x- @), nccneposanme gyHKLMIA.
Tema 6.2. 1 MOHOTOHHOCTb, YETHOCTb. HeueTHOCTb, OrpaHU4YeHHOCTb,
CBolicTBa (DyHKLMWIA. NnepuoANYHOCTb.
2 [MpomexyTKu BOo3pacTaHus 1 yobiBaHWSA, HaubosbLLee 1
HanMMeHbLLIee 3Ha4eHWs1, TOYKM IKCTPeMyMa.
3 [pathmyeckas nHtepnpetaums. MNprmepbl
(hYHKUMOHa/IbHBIX 3aBUCUMOCTEN B peasibHbIX MpoLeccax v
ABNIEHUSX.
4 ApudmeTtunyeckre onepaummn Hag gyHKumaMu. CrnoxHas
QYHKUMA (KOMNO3NLMS).
CamocTosTe/lbHas paboTa
- cMcTemMaTuyeckass nNpopaboTKa KOHCMEKTOB  3aHATUIA,
y4yebHol nuTepatyps! (MO BONpocaM K naparpagam, rnasam
y4ebHbIX NMOco6UIA, COCTaBNEHHbIM MPenojasaTenem);
peLLeHre JOMaLLIHUX 3a4av;

Tema 6.3. 1 TloHATWE NepuoaNYecKor PYHKLUMMN.

O6patHble PyHKUMK. 2 Cxema nccnefoBaHms hyHKLMIA, MOCTPOEHVE rpadiKoB.
Mepvoanyeckne 3 O6paTHble hyHKLMK, CNOCOObI MX 3aaHus.

(PyHKLMM, 4 TlocTpoeHWe © WCCnefoBaHMe TpagMKoB — 0OpaTHbLIX

(hyHKLWA.
Mpeobpa3oBaHne N UccnefoBaHne YHKLMWIA.
CamocTosTefnbHas paboTa
- cucTemMaTuyeckass MpopaboTKa KOHCMEKTOB 3aHSATWUIA,
y4yebHOM nmTepatypbl (M0 BorpocaM K naparpadgam,
rnaesam YyUYebHbIX nocoou, COCTaB/IeHHbIM
rnpenosasaTesnem);
- pelleHVe JOMALLHWUX 33a4aY;
- NOCTPOeHMe rpatmkoB 06paTHbIX (YHKLUIA,
nccnefoBaHne PyHKUWIA.
Pasgen 7. OCHOBbI TPUTOHOMETPUN.
Tema 7.1. 1 Ywucnosas OKPYXXHOCTb, NOMOXUTENIbHOE U OTpuLaTeNbHOE
Yncnosas Hanpas/ieHe 06X0a OKPY>XXHOCTU.
OKPY>KHOCTb. 2 Cwuctema  KOOpPAMHAT,  4yuCnoBas  OKPY)KHOCTb  Ha
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Uucnosas KOOpANHATHON IJIOCKOCTH, KOOpAMHATbI TOYKHU
OKPY>KHOCTb Ha OKPY>KHOCTH.
KOOpAMHATHOMN CamocrosTenpHas paboTta
IJIOCKOCTH. - cucTeMaTHueckas mnpopadoTKa KOHCHEKTOB 3aHSTHI,
yuebHOI nuTeparypbl (1o Bompocam K maparpadam,
rJiaBam y4eOHBIX oCcoOmiA, COCTaBJICHHBIM
MPernoaaBaTesieM);
- peuleHHe JOMalHUX 3a7aY.
Tema 7.2. 1 | IlonsiTue cHuHyCa, KOCHHYyCAa, TaHI€HCAa M KOTaHIe€HCA
Cunyc, KOCHHYC, IIPOU3BOJIBHOTO yTJIa.
TAaHI'€HC ¥ KOTaHreHc. | 2 | 3HaKk 3HaAYeHUH TPUTOHOMETPUUECKUX (PYHKITHIA.
Hx cBolicTBa. CamocrositenpHast padboTa
- cucTeMaTHuecKash mpopaboTKa KOHCHEKTOB 3aHSTHI,
yueOHOH nuTeparypbl (1o Bompocam K maparpadam,
rJiaBam y4eOHBIX nocoOuii, COCTaBJICHHBIM
MpernoaaBaTeiem);
- peuleHHe JOMAalHUX 3a7aY.
Tema 7.3. 1 | PannanHoe u3MepeHue yrioB U IyT.
I'panycHoe n 2 | CooTHOLIEHHUS MEXY IPafyCHON U paAuaHHON MepaMu
panuaHHOe yria.
U3MepeHHe yTIJIoB. 3 | Berancnenue cuHyca, KOCHHYyCa, TAHI'€HCA U KOTAHI€HCa B

rpallyCHON U paJuaHHON MEPHI yIJIa.

CamocrosTenpHas paborta

cucremMaruyeckass mnpopabOTKa KOHCIIEKTOB — 3aHSITHA,
yaeOHOM uTepaTypsl (IO BOMpocam K naparpadam, riaBam
y4eOHBIX OCOOWIA, COCTABJICHHBIM MTPEMOAABATEIEM),
peleHue TOMAIIHUX 3a/1a4,

Tema 7.4.
CootHouieHus
MEXAY
TPUTOHOMETPHUECKU
MU (PYHKITUSIMU
OJTHOTO apryMeHTa.
[IpeobpazoBanus
TPUTOHOMETPHUYE-
CKHX BBIPAKEHUI.

1 | BeBoa opMyIt COOTHOIICHUH MEXITY
TPUTOHOMETPHUECKUMH (QYHKIFSIMHA OJTHOTO aPTYMEHTA.
2 | [IpuMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKHX (OpMyN K

peoOPa3OBAHUIO BBIPAKEHUH.

CamocrosTenpHas paborta

cuctemMatuyeckass mnpopaboOTKa KOHCIIEKTOB — 3aHSITHA,
yaeOHOM uTepaTypsl (IO BOMpocam K naparpadam, riaBam
y4eOHBIX TOCOOWIA, COCTABJICHHBIM MPETOAABATEIEM),
peleHue TOMAIIHUX 3a/1a4,;

npeoOpa3OBaHUs TPUTOHOMETPUUYECKUX BBIPAKCHUN.

Tema 7.5.
Dopmyibl
MIPUBEACHUS.
YeTHOCTDb B
HEYETHOCTH
TPUTOHOMETPUUEC-
KHX QYHKIHH.

1 | Onpenenenne ¢opmyn npusenenus. BoeiBonm Qopmyn
MIPUBEIEHUS.

2 | IlpaBuna st 3artoMuHaHMs GOPMYJT PUBEACHUSI.

3 | Pemenue npuMepoB Ha npuMeHeHHe GOPMYJT IPUBEACHUSI.

4 | HauMeHbIINI ONOXKUTENbHBIN NEPUOA CUHYCA U
kocuHyca. HaumeHbInii MONOXKUTENbHBIA IEPUOT
TAHI€HCA U KOTAHI€HCOM.

5 | YeTHOCTb M HEUETHOCTb TPUTOHOMETPUIECKHX (PyHKITHIA.

6 | Pemenue ynpaxHeHUH Ha BBIYUCIECHUs, YETHOCTH U

HEUETHOCTH TPUTOHOMETPUIECKIX (PYHKIIUH.

Pemenue npuMepoB Ha mpuMeHeHue GOPMYJT IPUBEICHUS.
Pemenue ynpakHeHH1 HA BBIYUCIEHUS], YETHOCTH U
HEYETHOCTH TPUTOHOMETPHUECKUX (DYHKITHIA

CamocrosTenpHas pabora
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cuctemMaruyeckass mnpopaboOTKa KOHCIIEKTOB — 3aHSITHA,
yaeOHO uTepaTypsl (IO BOMpocaM K maparpadam, riaBam
y4eOHBIX TOCOOWIA, COCTABJICHHBIM MPEMOAaBATEIEM),
pPEHIEHUEC AOMAIIHUX 3a0a4,

- rmpeobpa3oBaHME  MPOCTEUIINX  TPUTOHOMETPUUYECKHUX
BBIPASKEHHUI.
Tema 7.6. 1 | @opmyusl cioxerusicos(o, + B); cos (o - B ); sin (a+ B ); 2
DOpPMYJIBbI CITOKEHUSI. sin (a. + B); tg(a + B); tg(a - B).
2 | Pemenue ynpaxHEeHUN Ha BBIYHMCICHUsS C HCIIONb30BAHUEM
(bopMyJT CyMMBI M Pa3HOCTH apPTYMEHTOB.
CamoctositenpHast paboTa 1
- CHUCTeMaTHuecKass MpopadOTKa KOHCIIEKTOB  3aHSTHH,
yaeOHOM uTepaTypsl (IO BOMpocam K naparpadam, riaBam
y4eOHBIX TOCOOMIA, COCTABJICHHBIM MTPEMOAaBATEIEM),
- peuleHHe JOMalHUX 3a7aY.
Tema 7.7. 1 | TpuroHomeTpudeckre GopMyJIbl TBOHHOTO apryMEHTa. 2
DopMy bl ABOHHOTO 2 | @opMysibl TPUTOHOMETPHUYECKUX (PYHKLHUH ITOJOBUHHOTO
apryMeHTa. apryMeHTa.
DopmyJibl 3 | @opMyJIbl HIOHWKEHHsI CTEICHU.
NMOHWKCHUSA CTCNICHU. | 4 | Pemenue ynpakHEHUH HA BBIYUCIICHUS C UCIOJIb30BAHUEM
dopMyT IOBOWHOrO MW TOJOBUHHOTO yria, Gopmya
MOHMJKEHUS! CTETICHU.
CamoctositenpHast paboTa 1
- CHUCTeMaTHuecKass TMpopadOTKa KOHCIIEKTOB  3aHSATHH,
yaeOHOM uTepaTypsl (IO BOMpocam K naparpadam, riaBam
y4eOHBIX OCOOWIA, COCTABJICHHBIM MTPEMOAABATEIEM),
- peuleHHe JOMalIHUX 3a7aY.
Tema 7.8. 1 | ®opmyusl sin o + sin B; cos a + cos B; tg a + tg B. 2
IIpeobpazoBanne 2 | Pemenue ynpaxHeHUH Ha BBIYUCIIEHUS C UCIOJIBb30BAHUEM
CYMM dopmyn mpeoOpazoBaHHsT CYyMMBI TPUTOHOMETPUUYECKHX
TPUTOHOMETpHUYEC- (byHKIMH B IPOM3BEIEHUE
KUX (yHKUMH B CamocrosTenbHas pabora 1
NPOU3BCACHHUC. - CHUCTeMaTHuecKass MpopadOTKa KOHCIIEKTOB  3aHSTHH,
yaeOHOM uTepaTypsl (IO BOMpocam K naparpadam, riaBam
y4eOHBIX TOCOOWIA, COCTABJICHHBIM MPETIOIABATENIEM ),
- peuleHHe JOMAalIHUX 3a7aY.
Tema 7.9. 1 | ®opmyusl sin o + sin B; cos a + cos B; tg a + tg B. 2
IIpeobpazoBanne 2 | Pemenue ynpaxHeHUH Ha BBIYUCIIEHUS C UCIOJIb30BAHUEM
MIPOU3BENeHUs dbopMyT NpoM3BENEHHS] TPUTOHOMETPHUYECKUX (YHKIMHA B
TPUTOHOMETPUUECKU CYMMY.
X GyHkuuii B cymmel. | [IpeoGpasoBanue MPOCTEUIINX TPUTOHOMETPUUECKUX 2
BBIPASKEHHI.
CamoctositenpHast paboTa 1
- CHUCTeMaTHuecKass MpopadOTKa KOHCIIEKTOB  3aHSTHH,
yaeOHOM uTepaTypsl (IO BOMpocam K naparpadam, riaBam
y4eOHBIX TOCOOUIA, COCTABJICHHBIM MPETIOAaBaTeNIeM),
- pelleHHe JOMAalHUX 3a7aY.
Pazgen 8. Tpuronomerpuueckue pyHKIUH. 28
Tema 8.1. 1 | ®yskums y = sinx, e€ cBoiicta u rpaduk. IlepuognuHocTs 2
DyHKUMU Y = SinX, €€ byHKIMH.
CBOWCTBA U rpaduK. 2 | Ioctpoenue rpadukoB QyHKUUH: y = sinx+b, y = msinx,
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PyHKUMMY = COSX,
eé CBOWCTBa U
rpagvk.
MepnoAnyHOCTL (-
nii y =SinK, y =
CosX.

Tema 8.2.
OyHKUMMY =1gx y
= clgx, ux cBoiicTBa
N rpagnkm.

Tema 8.3.
["apMOHMYecKme
KonebaHws. I"padmnku
rapMOHUYECKNX
Kone6aHui.

Tema 8.4.

O6paTHble
TPUTOHOMETPUYECKNME
(hYHKLUMM UX
CBOWACTBa U rpagmKu.

Tema 8.5.
MpocTeiiwune
TPUrOHOMETPUYECKME
ypaBHeHMS.

y =f(ksinx),y =f(sinx- a).

3 ®yHKUMAY = C0SX, eé cBoiicTBa U rpadmk. MeprmoanyHOCTb
yHKLMN.

4  TloCTpoeHwe rpadMKoB (yHKLWIA: Y = CoSXH, Y = moosx,
y =f(k cosx),y =f( cosx-a).

CamocTosdTe/lbHas paboTa

- CUCTeMaTmyeckas NpopaboTKa KOHCMEKTOB 3aHATUI, y4eOHOM

nuTepatypbl (N0 BoMpocaMm K naparpadam, rnasam y4yeGHbIX

Mocobuid, CoCTaB/IEHHbIM MPenosaBaTeNiem);

- peLleHVe JoMaLLHUX 3a4au.

1  ®yHKuMa y = tgx, eé cBoicTBa v rpagmk. MeprnognyHoCcTb
yHKLMN.

2 ®yHKUMA y = ctgx, eé cBoicTBa M rpadmk. MepmognmyHoCTb

(hyHKUMWN.

3 TocTpoeHune rpadikoB (yHKUMIA: Y = tgx+Ho, y =migx,
y =f(ktgx), Y =f(igx- a).

4  TlocTpoeHwe rpadukoB (yHKUmiA: Y = CtgxHo, Y = netgx,
y =f(k ctgx), Y =f( ctgx- a).

CamocTosTeNbHas paboTta

- CUCTeMaTMyeckas NpopaboTKa KOHCMEKTOB 3aHATUI, y4eOHOM

nutepatypbl (N0 BOMpocam K naparpagam, rnasam Yy4ebHbIX

Moco6uii, coCTaBNEHHbLIM MPeNnoAaBaTesiem);

- peLLeHvie AoMaLlHMX 3afau.

1 3aKOH rapmMOHMYecKMX KonebaHuin. YactoTa KonebaHwui,
amMnanTyga, HadasibHas asa.

2 ®opMy bl FAPMOHUYECKUX KOMeOaHWIA.

3 TlocTpoeHue rpamKoB rapMOHUYECKNX KONebaHWiA.

4 OnucaHue KonebaTesbHbIX MPOLLECCOB rpanyeckun, YteHme
X CBOWCTB MO rpatuKy.

CamocTosTesibHas paboTta

- cucTemaTmyeckas NpopaboTKa KOHCMEKTOB 3aHATUI, YUYe6HOM

nuTepatypbl (MO Bonpocam K naparpadam, rnasam y4ebHbIX

NOCO6WIA, COCTaB/EHHbI NPenoaaBaTenem);

- peLLeHve AoMallHMX 3afau.

1 ®yHKUMKM: Y =arceosX, Yy =arcsinx, ux rpaguku u
CBOMCTBA.

2 ®yHKumn: Y =arctgx.y =arcctgx, ux rpatmku u
CBOMCTBA.

3 TMpeobpa3oBaHve BbIPKEHUI CofepXKaLLmX 0bpaTHble
(OYHKUMN.

Mpeobpa3oBaHne N UCCNef0BaHNE TPUTOHOMETPUYECKIMX

(hyHKLWA.

CamocTonTefibHas paboTta

- CUCTeMaTMyeckas NpopaboTKa KOHCMEKTOB 3aHATUI, Y4eOHOM

nuTepatypbl (N0 Bonpocam K naparpagamM, rnasaMm y4yebHbIX

Mocobuii, coCTaBNEHHbIM MPenoAaBaTesiem);

- peLLeHve AoMallHMX 3afau.

1 PelUueHue ypaBHeHWIA: SINX = @, COSX=a. PopMy bl 06LLEro
M 4aCTHOrO peLueHmns. "padnyuecknii MeTos, peLLeHus.

2 PeweHue ypaBHeHuit: 10X =@, Clgx=a. dopmynbl 06LLero u
4aCTHOr 0 peLueHus.. ['pathnyecknini MeTOZ peLLeHus.
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CamocrositenpHast paboTa

- CUCTeMaTh4ecKasl mpopadOTKa KOHCIIEKTOB 3aHSTUN, Y4eOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEMOABATEIEM);

- peleHre TOMANIHAUX 3a7a4.

Tema 8.6. 1 | PemeHne TpUroHOMETPUYECKUX HEPABEHCTB 2
[Ipocreiimue Sinx>a; Sinx<a, (sinx> a); cosx>a; cosx<a (cosx> a).
TPUTOHOMETPUYECKHE | 2 | PelneHne TPUroHOMETPUYECKUX HEPABEHCTB
HEPaBEHCTB. 1gx>a (clgx>a); tgx<a (cigx> a).
CamocrositenpHast paboTa 1
- cucTeMaTnyeckasi mpopaboTka KOHCIIEKTOB 3aHITUH, yueOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEMOABATENEM);
- peIIeHNEe JOMAITHUX 337a4.
Tema 8.7. 1 | Buabl TpMrOHOMETPUYECKUX YPaBHEHUI. 2
Bunnl 2 | Meton BBeIE€HUSI HOBOI EPEMEHHOM.
TPUTOHOMETPUUYECKH | 3 | MeTox pa3nokeHusi HA MHOKHUTENH.
X YpaBHEHHH. 4 | Meroa BCIOMOTaTeJIbHOTO yIiia.
OCHOBHbIE METOJIBI CamocrosTenbHas paboTa 1
MX PeLICHUH. - CUCTeMaTh4ecKasi mpopadOTKa KOHCIIEKTOB 3aHSTUN, Y4eOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM MPEMOIABATENEM);
- pelIeHNEe JOMAITHUX 337a4.
Tema 8.8. 1 | Bugpl onHOPOAHBIX TPUTOHOMETPUYECKUX YpaBHEHMM. A 2
OnHoponHbie sin®x + B cos?x = 0; A sin?x + B cos?x + C sin x cos x = 0.
TPUTOHOMETPUUECKUE | 2 | YpaBHEHUs], IPUBOAUMBIEC K OJTHOPOIHBIM.
YPaBHCHM:L. 3 | Anroput™M pelieHuss OAHOPOAHBIX TPUTOHOMETPUUECKUX
YPaBHEHHUI.
Pemienrie TpUroHOMETPUYECKUX YPABHEHHI U HEPABEHCTB. 2
CamoctositenpHast paboTa 1
- cucrteMaThueckas mpopadboTKa KOHCIIEKTOB 3aHATHH, yueOHO
auTepatypel (Mo BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM MPEOABATENIEM);
- PpelIeHHe TOMAaLTHHUX 3a/1a4.
Pazgen 9. IlocaenoBareqbHOCTH M PYHKIUH. 11
Tema 9.1. 1 | Onpenenenne OecKOHEeYHOU YHCJIOBOU 2
Uwncnosble NOCJIEIOBATEIBHOCTH.
nocaeaoBaTenbHOCTh | 2 | CriocoObl 3a1aHusI TOCIEI0BATEIbHOCTH.
CaoiictBa uncnosbix | 3 | [eomerpuueckoe n300pakeHHEe MOCIEN0BATEIHOCTH.
TOCIIENOB-HOCTEH. 4 | CBoiicTBa MOC/IENOBATENBHOCTE.
CamoctositenpHast paboTa 1
- cucteMaThuecKkas mpopadoTKa KOHCIIEKTOB 3aHATHH, yueOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEMOABATENIEM);
- pelIeHHe TOMAILTHHUX 3a/1a4.
Tema 9.2. 1 | IlonsTue O mpedena YMCIOBBIX MOCIEAOBATEIbHOCTEN. 2
IIpenen yncnoson TeopeMsl 0 peaenax YMCIOBbIX NOCIEAOBATENbHOCTEH.
MOCJIEN0OBATELHOCTH | 2 | I'eoMeTpUUECKUI CMBICIT IPEAeIIa MOCIEI0BATEIbHOCTH.
YHucno e. 3 | Yucno e.
4 | Pemenne ynpaxHeHU.
CamocrosTenpHas pabora 1
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- cucTemMaTu4deckas npopadboTka KOHCIEKTOB 3aHATHH, Y4eOHOM

auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX

nocoOuii, COCTAaBJICHHBIM MPEMOABATENIEM);

- pelIeHue TOMAIIHHX 3314,

- (OopMyJTUPOBKA TEOPEMBI O €AMHCTBEHHOCTH Ipeesna
MOCJIEIOBATEILHOCTH U TeopeMbl Beliepiirpacca.

Tema 9.3. 1 | penen ¢ynkumn Ha OeckoHeuHOoCcTH. HenpepbiBHas 2
IIpenen ¢pyaxnmy, (YHKIMS HA TPOMEKYTKE.
BBIYUCIICHUE 2 | Teopemsl 0 OeckOHEUHO ManbIX (PyHKIUSX B TOUKe. CBs3b
npenenaoB. OyHKIUH MEXKIy OECKOHEYHO OONbIIUMU ¢ OECKOHEYHO MAaJIbIMU
B TOYKE U HA (YHKIMAMU B TOUKE.
0ECKOHEYHOCTH. 3 | IlousTHe HenmpepbIBHOCTH (PYHKIIMU B TOUKE U HA
npoMexxyTke. Toukn paspbiBa ¢ yHKIHH.
4 | CpoiicTBa (hyHKIIMH, HETIPEPBIBHOM B TOUKE. Teopembl O
npenenax.
Bruucnenue npenenoB GyHKLINH. 2
CamocrosiTenpHas paboTa 1
- cucTeMaTn4eckasi mpopaboTka KOHCIEKTOB 3aHIATUH, yueOHOM
auTepatypel (Mo BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM MPEMOIABATENEM);
- pelIeHne JOMAITHUX 337ad,;
Pazgen 10. [TuddepenunajibHoe HCHHCTICHHE, 13
Tema 10.1. 1 | Onpenenenue mnpupaineHuss (QYHKUAH ¥ MPHPAIIECHUS 2
IIpupamenue apryMeHTa.
apryMeHra. 2 | I'eomerpudeckass MHTEPIPETALUS MPUPALICHUS apTyMEHTa
[Ipupammenue U puparieHue GpyHKImm.
ingeNive 3 | [Ipenen oTHOWEHN pUpALIeHNs] PYHKLNHU K TPUPALIEHHIO
apryMeHTa.
4 | Pemenue 3amau.
CamocrosTenpHas paboTa 1
- cucTeMaTH4eckasi mpopaboTKa KOHCIEKTOB 3aHITUH, yueOHOI
auTepatypel (Mo BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM MPEMOaBATENEM);
- pelIeHHE TOMALTHHUX 3a/1a4.
Tema 10.2. 1 | 3apgaua, npuBoOAsIIasl K MOHATUIO MPOU3BOJHOM. 2
IIponssonHas CKOpocTh N3MEHEeHHs! (DYHKIIHH.
ingevive 3 | Onpenenenue npousBogHoi. I'eomerpuieckuii u
MeXaHUYeCKUH ((PU3NIECKHIT) CMBICI TIPOM3BOIHOM.
YpaBHEHHUE KacaTeJIbHONW U HOpMaJIH K rpaduky GyHKIHH.
4 | Ilpasuna nuddepeHunpoOBaHMSL.
5 | @opmynbl nuddepeHInpoBaHHUS.
CamocTosiTenpHas paboTa 1
- cucTeMaTn4eckasi mpopaboTKka KOHCIEKTOB 3aHITUH, yueOHOM
auTepatypel (o BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEMOABATENIEM);
- peIIeHNEe JOMAITHUX 337a4.
Tema 10.3. 1 | Onpenenenue ca0XKHON QyHKIUH. 4
IIpousBonHas Kommnosunus cinoxHoN QyHKIUU,
CIOKHOU QyHKIMH, 3 | Anmroputm  nuddepeHIMPOBaHUS  CIOXKHONH  (PyHKIHU.
Dopmysibl nuddepeHpPOBaHHsL.
Brraucnenne nponsBoaHON MPOCTON U CIOKHON (PYHKLINH. 2
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CamoctosTenpHas paboTa

- CUCTeMaTh4ecKasi mpopadOTKa KOHCIIEKTOB 3aHSTUN, Y4eOHOM
auTepaTypsl (1o BompocaM K maparpadam, riaBam y4eOHBbIX
nocoOuii, COCTAaBJICHHBIM MPEMOABATENIEM);

- peleHre TOMANIHAUX 3a7a4.

Pazgen 11. UccnenoBanue pyHKIMH ¢ HOMOIIBIO NPOU3BOAHOI. 21
Tema 11.1. 1 | HeoOxonumble  yCOBUSL BO3pacTaHUst M yOBIBAaHUS 2
IIpuzHaku byHKIHH.

BO3PACTAHMS U 2 | JloctaTo4Hble yCIOBHS BO3PACTAHUS U YObIBAHUS (PYHKIIUH.

yObIBaHMs QyHKIMY. 3 | [IpaBuno HaXOXKAE€HUSI UHTEPBAJIOB MOHOTOHHOCTH.

OKCTpeMyM 4 | IlonsiTre 3xkcTpeMyMa pyHKIUH.

byHxuMN. 5 | HeoOxonuMoe yclioBHE CYIIECTBOBAHHUSI 3KCTpEMyMa.

JloCTaTOuUHBIE YCIOBHUS CYIIECTBOBAHUS SKCTPEMYMA.
6 | IlepBoe nmpaBmJIO HAXOXKIEHHS SKCTPEMyMa (hyHKIIHH.
7 | Bropoe npaBmuiio Hax OkaeHHs SKCTpeMyMa pyHKLIHH.
CamoctosTenpHas paboTa 1
- cucTeMaTnyeckasi mpopaboTKa KOHCIEKTOB 3aHITUH, yueOHOM
auTepatypel (o BompocaM K maparpadam, riaBaM y4ueOHBIX
nocoOui, COCTAaBJICHHBIM MPEOABATENIEM);
- pelIeHNEe JOMAITHUX 337a4.

Tema 11.2. 1 | Hampasnerue usrnda KpUBoil. 2

BeimyknocTs u 2 | YcaoBus BRIMYKJIOCTH Tpaduika QyHKIHH.

BOTHYTOCTb rpaduka | 3 | Touka nepernba. [IpaBuiIo HAXOKIAEHUS TOUKH MEPETrHOa.

Gynkunn. Touku CamocTosiTenbHas paboTa 2

neperuda. - cucTeMaTH4eckasi mpopadboTKa KOHCIEKTOB 3aHITUH, yueOHOM
auTepatypel (Mo BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM TPENOAaBaTEIEM),

- pelIeHNEe JOMAITHUX 337a4.

Tema 11.3. 1 | [lonsiTme HamOosbIIEro ©  HAMMEHBLIErO 3HAYCHUH 2

Haubonbmee u (YHKIIMU HAa TPOMEKYTKE.

HauMeHblIIee 2 | Haxoxxnenue HauOONBIIErO U HAUMEHBIIETO 3HAYEHUH

3HaueHne PyHKIUU (YHKIIMU HAa TPOMEKYTKE.

Ha MTPOMEXKYTKE. CamocrosiTesibHast pabora 2
- cucteMaThyeckas mpopadoTKa KOHCIIEKTOB 3aHATHH, yueOHOM
auTepatypel (o BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBICHHBIMITPETIONABATENIEM);

- pelIeHHe TOMALTHHUX 3a/1a4.

Tema 11.4. 1 | AnropuTtm HccinenoBaHust PyHKLINH. 2

IIpumenenue IToctpoenue rpadukoB GyHKIHH.

TPOM3BOHOM K 3 | Pemnenuie ynpaxHeHHH.

MOCTPOEHHUIO CamoctosTenpHas paboTa 2

rpadukoB QyHKIMH. - cucTeMaTHyeckassh NpopaboTka KOHCHEKTOB 3aHSTHIA,

yueOHOH JuTeparypsl

(mo Bompocam k maparpadam, riaBaM y4eOHbIX MOCOOHH,
COCTaBJIEHHBIM TPENOJAaBaTEIIEM);
- peleHne JOMAIIHUX 337ad,;
- IPUMEHEHHE aIrOPUTMa HCCIeNOBaHUs QYHKIIMH IS
nocTpoeHus rpauKoB QyHKIHA.

Tema 11.5. 1 | Mccnenoranue GyHKIUHI. 2

Pewenue 3anau. 2 | Iloctpoenue rpadukoB GyHKLIUH.

Hccnenosanue Hccnenosanue QyHKUUI U TOCTpOeHNE TPadUKOB C TOMOIIBIO 2
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GyHKIUH 1 IIPOU3BOIHOM.
MOCTPOCHUE CamoctosTenpHas paboTa 2
rpagpuKoB. - cucTeMaTnyeckasi mpopadboTka KOHCIEKTOB 3aHITUH, yueOHO
auTepatypel (o BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEMOABATENIEM);
- pelieHre JOMaLTHUX 3a7ay;
- uccyepoBaHue QYHKIMHA ¢ IPUMEHEHUEM NPOU3BOTHOM.
Pazgen 12. UnTerpajibHOe HCUHCJICHHE, 12
Tema 12.1. 1 | IloHsiTHE IEpBOOOPA3HOM. 2
[TepBooOpasHasi. 2 | IlonsiTHe HEONpeneNEHHOrO UHTErpasa, €ro CBONCTRA.
Heonpenenénubiii 3 | I'eoMeTpUYECKUI CMBICJI HEONPEACIEHHOTO HHTErPaa.
HHTETpAJL, €ro 4 | OcHoBHBIE HOPMYJIBI HHTETPUPOBAHUSI.
CBOHCTBA, (hOpMYJIbI CamocrosTenpHas paboTa 2
MHTCTPUPOBAHUS. - cucTeMaTn4eckasi mpopaboTKa KOHCIIEKTOB 3aHITHH, yueOHOM
auTepatypel (o BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM MPEMOABATENIEM);
- pelleHHe JOMAIIHUX 3a4a4.
Tema 12.2. 1 | MeTonpl HENOCPEACTBEHHOTO UHTErPUPOBAHUSL. 4
Brraucnenune 2 | Ilpumepsl HEMOCPEACTBEHHOTO HHTErPUPOBAHUS.
HEOIPENEIEHHBIX 3 | PemeHue ynpaskHeHHUI.
UHTETPAJIOB METOOM | BhIYMCIIEHHE HEONPEACIEHHOIO HHTErpaia. 2
HENOCPENCTBEHHOIO CamocTosTenpHas paboTa 2
MHTCTPUPOBAHUS. - cucTeMaTnyeckasi mpopaboTKa KOHCIEKTOB 3aHATHH, yueOHOM
auTepatypel (o BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuH, COCTABJICHHBIM TPETIOAABATENEM);
- pelIeHre JOMAIIHKX 3a7a4.
Paszpen 13. OnpenenéHHblii HHTErpaJl. 16
Tema 13.1. 1 | IloHsATHE KPUBOJMHEHHON TPANECLHH. 2
OnpenenéHubIi 2 | IInomwanb KpUBOJMHEMHON TpaneLUH.
HHTErpai U €ro 3 | [lonsTue nHTErpaIBbHON CYMMBIL.
reOMETPUIECKHH 4 | Onpenenenne onpenenéHHOro HHTErpaia.
cmeicit. OCHOBHbIE 5 | 'eomeTpuyeckuii CMbICI OMPEAECTEHHOTO HHTErpaa.
CBOMHCTBA 6 | OcHOBHBIE CBOICTBA ONPEAEIEHHOTO HHTETpaa.
OMpENEEHHOro CamocTosiTenbHas paboTa 2
UHTETPaJIA. - cucTeMaTn4eckasi mpopaboTka KOHCIEKTOB 3aHITUH, yueOHOM
auTepatypel (o BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM TPENOAaBaTEIEM),
- pelieHre JOMAIHNX 3a7ad.
Tema 13.2. 1 | Merons! HENOCPEACTBEHHOIO UHTETrPUPOBAHHUS 4
Brruucnenue OINPEAEIEHHOr0 MHTErpasa.
OTpeaeNn&HHbIX 2 | Ilpumepnl HENOCPEACTBEHHOIO UHTETPUPOBAHUSI.
HWHTETPajioB METOJOM | 3 | PelieHue ynpakHEHUH.
HEMOCPEACTBEHHOTO CamocrosiTenpHas padora 2
UHTETPUPOBAHUS. - cucreMaTnyeckast mpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHOM
auTepatypel (Mo BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM TPENOaBaTEIEM),
- pelleHNe AOMAalIHUX 3a7ay.
Tema 13.3. 1 | IlpaBmio BEIMUCIIEHUS IIOMIAEH MIIOCKUX uryp. 2
Brraucnenune 2 | Ilnomanu Guryp, pacnonokeHHbIX Hag ocbio OX.
3

IJIOMAneH MIOCKHUX
buryp ¢ moMombo

[nomanu  ¢uryp, pacmoiOKEHHBIX TOJHOCTBI WM
YJaCTUYHO ox oChio OX.
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OIPENETEHHOTO
MHTErpaia.

4 | Ilnomanu guryp, npuierarouux kK ocu Oy.

5 | CuMMeTpUYHO PACTIONIOKEHHBIE TIOCKHE PUTYPBI.

Brraucnenue onpenenéHHOro MHTErpaia W IUIOMAIN TIOCKUX
buryp.

CamocrositenpHast paboTa

- CUCTeMaTh4ecKasi mpopadOTKa KOHCIIEKTOB 3aHSTUN, YIeOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOui, COCTAaBJICHHBIM MPEMOABATENIEM);

- peleHne JOMAIIHUX 3371ad,;

- BBIUMCJICHHE IUIOIAAEH IUIOCKUX (UIyp C IMOMOIIBIO
ONPEACIEHHOrO HHTETPaIa.

Paspean 14. YpaBHenu

s1 H HEPABEHCTBA.

18

Tema 14.1.
YpaBHeHuUs 1
CHUCTEMBI YPABHEHHUI.

1 | Anrebpanueckne ypasHenus. MccnenoBanue ypaBHeHUH

2 | OcHOBHBIE TEPMUHBL. PABHOCUIIBHOCTb ypaBHEHUH,
HEPABEHCTB, CUCTEM.

3 PaLII/IOHa.]'IbeIej HUPPaIUOHANIBHBIC, TMOKAa3aTCJIbHBIC U
TPUTOHOMETPHUICCKUC YPABHCHHUA U CUCTEMBIL.

CamoctositenpHast paboTa

- CUCTeMaTU4ecKasi mpopadOTKa KOHCIIEKTOB 3aHSTUN, YIeOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTABJICHHBIM MPEMOIABATENIEM);

- peleHre TOMAINIHAX 3a7a4.

Tema 14.2.
OcHOBHbBIE IPUEMBI
peLIeHMS.

1 | Pa3noxeHue Ha MHOKUTEIH.

2 | BBeneHue HOBBIX HEU3BECTHBIX.

3 | Honcranoska. I'padudeckuii METon peLieHusl.

CamoctositenpHast paboTa

- CUCTeMaTh4ecKasi mpopadOTKa KOHCIIEKTOB 3aHITHIA, Y4eOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM MPEMOaBATENEM);

- peleHrue JOMAITHIX 337a4,

Tema 14.3.
Hepasencrsa.

1 | PannoHanpHbIe, HPPALMOHAJILHBIE HEPABEHCTBA.

2 | IlokaszaTenpHble HEPABEHCTBA.

3 | Tpuronomerpuyeckre HEPaBEHCTBA.

4 | OCHOBHbIE IPUEMBI PELIEHUS] HEPABEHCTB.

CamocrositenpHast paboTa

- CUCTeMaTU4eCKasi mpopadOTKa KOHCIIEKTOB 3aHSTUMN, Y4eOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEOABATENIEM);

- peleHre JOMAITHUX 3314,

Tema 14.4.
Hcnonb3osanue
CBOWCTB U rpa)ukoB
byHKIUH Tpu
pELIeHNH YPaBHEHU
1 HEPaBEHCTB.

1 | Meron untepBasos.

2 | U3obpaskeHue Ha KOOPIAMHATHOM MJIOCKOCTH MHOXKECTBA
pelIeHni ypaBHEHUI.

3 | UzoOpaskeHne Ha KOOPAWHATHON TUIOCKOCTH MHOKECTBA
pelLIeHn I HEPABEHCTB.

CamoctositenpHast paboTa

- CUCTeMaTh4ecKasi mpopaboTKa KOHCIIEKTOB 3aHSTUN, YIeOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEMOIABATENIEM);

- pelIeHre JOMAITHIX 337a4,

I'eomeTpus

Paznen S. Terpasap u napajajenenumnen.
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Tema 5.1. 1 | Terpasnp. 2
Terpasap u 2 | Ilapannenenunen.
napajuiefenumnen. 3 | Cedenus TeTpasapa U napajuiesenunena.
4 | Pemenne 3anau.
CamocrositenpHast paboTa 1
- mpopaboTaTh KOHCHEKT 3aHATHS, Y4eOHOU JuTepaTypsl (110
BOMpocaM K maparpadam, T[iIaBaM y4eOHBIX TOCOOUH,
COCTaBJIEHHBIM TPENOAaBaTEIIEM);
- pelIeHre JOMAIIHNX 3a7au.
Tema 5.2. 1 | IlpssMOyroipHbI Napajieaenunes. 2
IIpsamoyronpHbIi 2 | CpolicTBa NpsIMOYTOJILHOTO Napajuieenunesna.
napajuIeIeTIuIeNn. 3 | Pemenue 3ana4y Ha CBOMCTBA MPSIMOYTOJIBHOTO
napajuieJienunena.
CamocTosiTenpHas paboTa 1
- cucTeMaTn4eckasi mpopaboTKa KOHCIEKTOB 3aHITUH, yueOHOM
auTepaTypsl (1o BompocaMm K maparpadam, TiiaBaM y4eOHBIX
nocoOuii, COCTaBJIEHHBIM MPETIOAABATENEM),
- pelIeHre JOMAIIHNX 3a7au.
Pasnen 6. MHOrorpaHHHMKH. 9
Tema 6.1. 1 | IloHsATHE MHOTOIpaHHUKA. 2
IlonsaTne 2 | 'eomerpuyeckoe Teno.
MHOTOTPaHHHKA. 3 |Ilpusma. Haxnomnas npusma. Ilnmomane OokoBoii
ITpuzma. MOBEPXHOCTU mpsiMoM  npusmbel.  [lnomans  monHOM
MOBEPXHOCTHU MPU3MBIL.
CamocTosiTenpHas paboTa 1
- cucreMaTnyeckast mpopaboTka KOHCIIEKTOB 3aHITUH, yueOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOui, COCTAaBJICHHBIM MPEMOABATENIEM);
- pelIeHre JOMAIIHUX 3a7ad.
Tema 6.2. 1 | OcHOBHBIE OHSTHUSI TUPAMHUJIBL. 2
IMTupamuna. [IpaBunbhast nmupamuga. OCHOBHbIE CBONCTBA MPAaBUIBHOM
MUPAMUbL
3 | CpolicTBa cedeHMI NMUpPaMUIbl, MapajlebHbIX MIOCKOCTH
OCHOBAaHHUs.
4 | Yceuénnas nupamuaa. OCHOBHBIE CBOMCTBa NpaBUJIbHOMN
yCEYEHHON MUPAMUJIBL.
5 | Ilnomaap noyHOM U OOKOBOH MOBEPXHOCTH MUPAMHJIBL.
CamoctosiTenpHas paboTa 1
- cucreMaTnyeckast mpopaboTKa KOHCIIEKTOB 3aHITUH, yueOHOM
auTepaTypsl (1o Bompocam K maparpadam, rinaBam y4eOHBIX
nocoOuii, COCTABJICHHBIM MPEIOIABATENIEM);
- pelleHre AOMAIIHNX 3a7a4.
Tema 6.3. 1 | CuMMeTpust B IPOCTPAHCTBE. 2
IIpaBunbHbIE IIoHATHE NTPaBUIBLHOIO MHOTOIPaHHUKA. Buabl NpaBUIIBHBIX
MHOIOTpaHHUKH. MHOTOTPaHHHUKOB
3 | D1eMeHTbl CHMMETPHUH NPaBUJIbHBIX MHOTOIPAHHUKOB.
CamoctosiTenpHas paboTa 1

- CUCTeMaTH4eCKasi MpopadOTKa KOHCIIEKTOB 3aHSTUN, Y4eOHOM
auTepaTypsl (1o BompocaMm K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEOABATENEM);

- pelIeHre JOMAIIHAX 3a7a4.
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Paspea 7. Teaa Bpamenus.

o

Tema 7.1.
Hunuuap.

1 OCHOBHBIE TTOHSITHS HUJIMHApA. BI/II[bI HUJIMHAPOB.

2 | CedeHust uIMHApPA.

3 | [Inowanb NOBEPXHOCTH HUJIMHAPA.

CamoctosTenpHas paboTa

- CUCTeMaTh4ecKasi mpopadOTKa KOHCIIEKTOB 3aHSTUN, YIeOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOui, COCTAaBJICHHBIM MPEOABATENIEM);

- peleHre JOMAIIHAUX 3a7a4.

Tema 7.2.
Konyc.

OCHOBHBIE TTOHSITHS KOHYCa.

CeueHust KOHyCa.

I1nomanb NOBEPXHOCTH KOHYCA.

VY ceuéHHbI KOHyC. OCHOBHBIE MOHSITHSI.

N (W] —

I1nomans NOBEPXHOCTH YCEUEHHOTO KOHYCA.

CamoctosTenpHas paboTa

- CUCTeMaTU4ecKasi mpopadOTKa KOHCIIEKTOB 3aHSTUN, Y4eOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOui, COCTAaBJICHHBIM MPEOABATENIEM);

- peleHre JOMANIHAX 3a7a4.

Tema 7.3.
Cdepa u map.

1 | OcHoBHBIE TOHATHS Ceprl U mapa.

YpasHenue chepsl

3 | BzaumHoe  pacnojiockeHue  cheppl U TUIOCKOCTH.

KacarenbHasi mI0CKOCTb K cdepe.

4 | Yactu mapa u chepsl. [nomans noBepxHOCTH chephl U €&
YJaCTEH.

CamocrosTenpHas paboTa

- CUCTeMaTH4eCKasl MpopadOTKa KOHCIIEKTOB 3aHSTHIA, Y4eOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTaBJICHHBIM MPEOABATENIEM);

- peleHre TOMAIIHAX 3a7a4.

Pa3gen 8. O6bEMBI MHOTOTPAHHHUKOB H TeJl BPaIlleHHUsI.
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Tema 8.1.

[Tonsitue 00BEMa.
O6bém npsimoro
napajuiefienunena u
MPsIMOM TPEYTrOJIbHON
MIPU3MBIL.

1 | IHousitue 06véma. OCHOBHBIE CBONCTBA 00BEMA.

2 | O6BpéM IpsAMOYTOJBPHOTO NMapalIeenunesa.

3 | O6béM npsIMOIA TPEyroJpbHON NPU3MBL. Permenne 3anay.

CamocTosTenpHas pabora

- CUCTeMaTH4eCKasi MpopadOTKa KOHCIIEKTOB 3aHSITUM, Y4eOHOMH
autepaTypsl (1O BompocaMm K maparpadam, TjiaBaM y4eOHBIX
nocoOuii, COCTABJICHHBIM MPEOABATENIEM);

- peleHre JOMANIHAX 3a7a4.

Tema 8.2.

O06bém npsiMoii 1
HAKJIOHHOH MPU3MBI.
O06bém nunmuHapa.

1 | Beruucienne oOBEMOB TeNl ¢ TMOMOIIBID OMPEETIEHHOTO
VHTErpasa.

2 | OObEM MPSIMOH MPU3MBIL.

3 | O6bEéM HaKJIOHHOH MPU3MBL

4 | O6bém munmHapa. Pemmenne 3anad.

CamoctosiTenpHas paboTa

- CUCTeMaTh4ecKasi mpopaboTKa KOHCIIEKTOB 3aHSTUN, YIeOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEMOABATENIEM);

- peleHre TOMAIIHAX 3a7a4.

Tema 8.3.
O0BEM upamu.

1 | O6béM nmupaMusI.

O06BEM yceuéHHON NHpaMHIbL.
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3 | Pemenue 3amay.

CamoctosTenpHas paboTa 1
- CUCTeMaTh4ecKasl mpopadOTKa KOHCIIEKTOB 3aHSTUN, Y4eOHOM
auTepaTypsl (1o Bompocam K maparpadam, rinaBam y4eOHBbIX
nocoOuii, COCTAaBJICHHBIM MPEMOABATENIEM);

- peleHre JOMANIHAUX 3a7a4.

Tema 8.4. 1 | O6béMm koHyca. 2
O0BéM KOHyCA. 2 | OOBéM yceuéHHOro KOHycCa.

O0BEM yCeuéHHOTO 3 | Pemenue 3anauq.

KOHYCA. CamocTosiTenbHas paboTa 1

- CUCTeMaTU4ecKasi mpopadOTKa KOHCIIEKTOB 3aHITHIA, Y4eOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
nocoOuii, COCTAaBJICHHBIM MPEMOABATENEM);

- peleHre JOMANIHAUX 3a7a4.

Tema 8.5. 1 | O6béM mapa. 2
O06béM mapa u ero 2 | OOBEM IaPOBOrO CErMEHTA.
JacTel. 3 | O6BéM mapoBOro CIosl.

CamocrosTenpHas paboTa 1

- CUCTeMaTU4ecKasi mpopadOTKa KOHCIIEKTOB 3aHSTUN, YIeOHOM
auTepaTypsl (1o Bompocam K maparpadam, riaBaM y4eOHBIX
mocoOHIi, COCTABJIEHHBIM

MPernoaaBaTesieM);
- peleHre TOMAINIHAX 3a7a4.

Hroro: 198

JIisl XapakTepUCTUKU YPOBHSI OCBOSHHsI yUeOHOr0 MaTepraia UCTIONb3YIOTCS CIENyIoIue
0003HaYEHUS:
1 — o3HaKOMHTENbHBIH (Y3HABAHUE PaHee N3YUEHHBIX OOBEKTOB, CBOICTB);
2 — penpOnyKTUBHBIA (BBIMOJIHEHHE MAESTEIBHOCTH MO 00pasiy, WHCTPYKIUH WM TOJ
PYKOBOJCTBOM);
3 — mpORYKTHBHBIN (IIJTAHUPOBAHHE U CAMOCTOSITEILHOE BBINIOJHEHNE ACSTEIbHOCTH, PELICHNE
npoOJIeMHBIX 3a/1a4).

BOIIPOCHI UTOTOBOI'O KOHTPO.JISI 3HAHUU IO YYEBHOU
JUCHUILINHE «\MATEMATHKA»

Auareopa.

[MonsiTne nepuoanyueckol GyHKIHMH, MPUMED, WILTIOCTPALS Ha Tpaduke.

2. CpolicTBa cTeneHel ¢ palluOHAIbHBIM MTOKa3zaTeseM. Jloka3aTeabCTBO 00N U3 TeopeM
(o BBIOODY ).

3. TlonsTue o TOUKax MakCcHMyMma (MUHMMYMa) QYHKLUNH, TPUMeEp, rpaduaeckas

WILTIOCTPALIHSL.

BeiBon obmeit popmynbl KOpHEH YpaBHEHUS Sil X = d.

IlonaTHe apkcuHyca 4uCia, IpUMeEp.

OcHOBHOE CBOICTBO NEPBOOOPA3HOM, €ro reOMeTPUIeCcKasi HLTFOCTPALIUS.

[TonsiTve apKKOCHHYyCA YUCIIa, TPUMED.

ITokazatenpHast GyHKIMS, €€ cBoiicTBa U rpaduk. JloKa3aTeNbCTBO OIHOTO U3 CBOWCTB

(o BBIOODY).

[TonsiTve apkTaHTreHca Yrcia, MpuMep.

10. Jlorapudmuueckas GpyHkuus, e€ cBoicTa u rpaduk. JJoka3areabcTBo OAHOTO 3

CBOHCTB (110 BBIOODY).

—
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11.
12.
13.
14.

15

18.
19.

20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

31

32.

BB

=N o

15

21

IIonaTHE NPOU3BOAHON, €€ MEXaHUYECKUI CMBICI.
BeiBon obmeit popmyIbl KOpHEH YpaBHEHUST COS X = d.
IlonAaTHE MPOU3BOAHOM, €€ FEOMETPUUECKUI CMBICIL.
BeiBon obmeit popmybl KOpHEH ypaBHEHUS 1gX = d.

. CpoiicTsa norapudmos. J{okazaTeapcTBO OMHOH U3 TeopeM (110 BEIOOPY).
16.
17.

[TonsiTne o nmepBooOpa3HOM HYHKIHH.

DyHKIUS TAHTEHC, €€ CBONCTBA U rpaduk. Jloka3aTteapCTBO OHOTO U3 CBOMCTB (110
BBIOODY).

[TousiTe 06 nHTErpae.

@DyHKIUS CUHYC, €€ CBOWCTBA U rpaduk. J[oka3aTeapCTBO OAHOTO U3 CBOHCTB (110

BBIOODY).

®opmyna Hetotona — Jlefibuuna. [Ipumep npumeHerns GOpMyJIbI 17151 BBIYHCICHUS
HUHTETPAJIOB.

DyHKIUS KOCUHYC, €€ cBoiicTBa 1 rpaduk. [[oka3aTeapcTBO OTHOTO U3 CBOKMCTB (TI0
BBIOODY).

[IpaBuio HaxXOXKAEHHST HAMOOJNBIIETO (HAUMEHbBINET0) 3HaueHus pyHkuuu. [Ipumep.
[Monsitne skcrpemyma ¢pyHkuun. Ipumep.

IIpusHak mocrosiHCTBa (GYHKLUMHU Ha poMexyTke. [lpumep, rpaduueckast HIUTIOCTpaLIUS.
Teopema 0 BbIMUCIEHNH IO KPUBOJIHUHENHHON Tpaneunu.

dopmya 111 BBIMUCICHUS IPOM3BOIHON CIIOKHON (PYHKLIUH.

Haxosxnenne nepsooOpasHbIX. Jl0Ka3aTeabCTBO OJHOTO U3 MPABHLL.

Teopema 0 mpOU3BOAHON CYMMBI IBYX (DYHKIIHHA.

Uucro e. HarypanbHblii torapudm.

JlocTaTouHble yCIIOBUS Bo3pacTaHus (yObIiBaHMsA) (PYHKLIUH.

. Kacarenpnas. BeiBox ypaBHeHMsI kacaTesnbHOU K rpaduky auddeperunpyemoii GyHKunu

B JAHHOH TOUYKE.
JlocTaTouHBIE YCIOBUSI MaKCHMyMa (MUHUMYMa) (pyHKLIHH.

I'eometpus.

BsanmMHoe pacrionoskeHue AByX MPsIMBIX B MTPOCTPAHCTBE ((POPMYyITUPOBKU U IPUMEPHI).
KacarenbHast I0CKOCTB K MIapy.

BsanmHuoe pacrionoskeHue AByX mIockocTed (popMyTHpOBKU U IPUMEPHI ).

IIpusnak nepneHauKyIAPHOCTH MPSIMOM U INIOCKOCTH.

BsanmHuoe pacrionoskeHue mpsiMoi M MIIOCKOCTH B MTPOCTPAHCTBE ((POPMYIHPOBKH U
IPUMEPBI).

O0béM uIMHIpA.

CroiicTBa mapaniesbHbIX MI0cKocTel (popMyTupoBKa U MPUMEPHI).

Teopema o0 OOKOBOIH MOBEPXHOCTH MPHU3MBL.

[TepieHANKYIAP M HAKJIOHHBIE K TUIOCKOCTH ((hOPMYITMPOBKH U IPUMEPHI).

. CBoiicTBa MPOTUBOJIEKAIIKNX IPAHEH MapasuieNenuIena.
1.
12.
13.
14.

PaccTosiHue Mexxny CKpeInBarOIIMUCS IPSMBIMU ((HOPMYJTUPOBKH U IPUMEPHI).
[Tnomans OOKOBO MOBEPXHOCTU KOHYCA.

VYron Mexay CKpelBarOIUMHUCS MPSIMBIME ((hOPMYJIHPOBKA U IPUMED).

O6BEM MPU3MBL

. Yron Mexxay npsiMoi U INIOCKOCTBIO ((hOPMYJIHPOBKA U IPUMED).
16.
17.
18.
19.
20.

O06BéM nupamMuabl.

Yron Mexay TIOCKOCTIMH ((OpMyJIHPOBKA B TPUME).

[Tnomans chepsr.

JByrpansslii yrou. JInHeHHbIH yroa IByrpaHHOro yria (GopMyJIHPOBKH U TPUMEPHI).
Teopema o 60KOBOI MOBEPXHOCTH MPABIIIBHOW MHPAMHIBL.

. ITnomanb GOKOBOM MOBEPXHOCTH IIMIIUHAPA.
22.

[Tpusma (popMynHpOBKa U TPUMEPHI).
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23. Ilpu3Hak nepneHAnKyJIPHOCTH MIIIOCKOCTEH.
24. Ilpsimast 1 paBUIbHAS IPU3MBI ( POPMYJIUPOBKH U IPUMEPHI).

25. CBoiicTBa NEPNEHANKYJSIPHOCTH MPSMON U IJIOCKOCTH (JIOKA3aTEIbCTBO OJHOTO U3 HUX ).

26. [Mapamnenenunen. [IpsmoyronbHblii napasenenunen (GopMyIHpPOBKH U IPUMEPHI)
ITpu3Hak nMapaeNnbHOCTH IIOCKOCTEHH.
27. Ilupamuna (popMyIHPOBKH U TPUMEPHI).

28. O6béM koHycCa.

29. IlpasunpHas nmupamuzaa (GpOpMyIHPOBKHU U MTPUMEPHI ).
30. Humuuap (popMyIMpOBKH U IPUMEPHI).
31. Konyc (popmynmupoBku 1 mpuMepsl).

XAPAKTEPHUCTHUKA OCHOBHBIX BUJIOB YYEBHOM AEATEJIBHOCTH

CTYAEHTOB
Conep:xkanue XapaKkTepuCTHKA OCHOBHBIX BH/OB 1eSITEJIbHOCTH
o0y4eHus CTYAEHTOB
(HA YpOBHe y4eOHBbIX AelcTBHIH)
Beenenne O3HakOMIIEHHE C POJIbI0 MATEMAaTHKH B HAyKe, TEXHUKE,

SKOHOMUKE, HH)OPMALTHOHHBIX TEXHOJIOTHSIX U MPAKTHYECKOH
nesTenbHOCTH. O3HaKOMIIEHHUE C LeTISIMU U 3a/ladaMy U3yUeHHs
MareMaTHKu npu ocBoenun npodeccuit CI1O u cnienmanbHOCTEH
CI1IO

AJI'EBPA

Pa3Burue noHaTHs 0
qHCcJIe

BeinmonHeHne apupmMeTnieckix eHCTBUIA HA YUCIAMH, COYETast
YCTHBIE U THCbMEHHBIE TPHEMBL.

HaxoxneHnue npuOmKeHHbIX 3HAUEHUH BEJTMYUH U
NOrPEUIHOCTEH BhIMUCIEHUH (a0COMFOTHON M OTHOCHTENBHOM);
CpaBHEHHE YHCIIOBBIX BbIPAKEHHI.

Haxoxnenue omnbok B mpeoOpasoBaHUsIX U BBIYUCICHUSAX
(OTHOCHTCSI KO BCEM MTYHKTaM NPOrPaMMBI)

KopHu, cTenenu, Jjiora-
pudmsbI

O3HakoMJIeHHE C TOHITUEM KOPHsI /-1 CTETIeHU, CBOICTBaAMHU
pPaauKanoB U MPABUIIAMHU CPABHEHUS] KOPHEH.

DopMyIMpOBaHKE ONPENENICHNUsI KOPHS U CBOUCTB KOPHEH.
Briuucnenue u cpaBHeHUE KOPHEH, BBIITOJIHEHNE PUKUIKU
3HadeHus: KopHs. [IpeobpasoBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAXKCHUH, COAEPIKALIUX PATUKAIIBL.

BeinmonHerne pacueTos 1o GopmMysiam, CoaepKaliuM paarKaibl,
OCYIIECTBIISAST HEOOXOIMMbIE TIOACTAHOBKH U IIPe0Opa3OBaHUs.
OmnpeneneHyie paBHOCUIbHOCTH BBIPAXXKEHU C paguKalaMu.
Pemenne nppannoHanbHbBIX YPABHEHUI.

O3HakoMJIeHHE C TOHATUEM CTENEHU C AeHCTBUTEIbHBIM
MOKa3aTeseM.

Haxoxnenune 3Ha4eHUN CTENEeHU, UCIIONb3Ys IPU
HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceiBaHNE KOPHS N-H CTENEHU B BHIE CTENEHH C IPOOHBIM
MoKasarejeM U HaoOOpOT.

DopMyIMpOBaHNE CBOWUCTB CTeNeHel. Bruncienne crenexei ¢
paLMOHANbHBIM [TOKA3aTENEeM, BBINOIHEHNE TPUKUIKY 3HAYCHUS
CTENEHU, CPABHEHUE CTEIIEHEH.
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[IpeobpazoBarne YUCIOBBIX M OYKBEHHBIX BBIPAKEHHIH,
COAEpIKAIINX CTENEHH, MPUMEHssA CBOICTBA. Penenue
MOKAa3aTeNIbHbIX YPABHEHUM.

O3zHakoMJieHHEe ¢ TPUMEHEHHEM KOpHel U cTeneHel npu
BBIYMCJICHUH CPEHUX, NEJICHUU OTPE3KA B «30JI0TOM CEUCHHUM.
Pemenne npukiIagHbIX 3a1a4 HA CIOXKHbIE IPOLIEHTHI

IIpeodpa3oBanue anre-
Opan4yecKux
BbIPA’KEHHH

BeinmonHerne npeoOpa3oBaHuii BbIpaXKEHUH, TPIMEHEHHE
(dbopMy1, CBS3aHHBIX CO CBOWCTBAMU CTEIEHEN U JIOrapu(MOB.
Omnpenenenne 00NMaCcTH JOMYCTUMBIX 3HAUEHHUH
JorapupMUUECKOro BeipaxkeHus. Pemenne norapudMuaeckx
YpPaBHEHUI

OCHOBBI TPUTTOHOMETPUUN

OcHOBHBIE TOHATHSH

Hsydenne paanaHHOTrO METOAa U3MEPEHUS YIJIOB BPALEHUS U UX
CBSI3M ¢ TPaAyCHOM Mepoii. M300pakeHue yIioB BpalleHs Ha
OKPY>KHOCTH, COOTHECEHUE BEJTUYMHBI YTJIa C €r0
PaCIOJIOXKEHHEM.

Conep:xkanue
o0yueHust

XapakTepucTUKa OCHOBHBIX BU0B 1eATEJIbHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBbIX AeiiCTBHIl)

DopmynupoBaHUE ONPeNeICHUH TPUTOHOMETPUIECKHUX (DYHKIIHIA
IJIs1 YIJIOB MMOBOPOTA U OCTPBIX YIVIOB NMPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA U OOBSCHEHNE UX B3aUMOCBS3H

OcHoBHbBIE TPUTOHOME-
TpU4YecKHe TOKIeCTBA

HpI/IMeHeHI/Ie OCHOBHBIX TpI/IFOHOMeTpI/ILIeCKI/IX TOXOCCTB OJIA
BBIUUCIICHHS 3HAUYEHUH TPUTOHOMETPUIECKUX (PYHKIIHI MO
OIHOI U3 HUX

IIpeodpa3oBanus npo-
cTefmux
TPUTOHOMETPHYECKHUX
BbIPA’KEHHH

HzydeHne OCHOBHBIX (hOPMYJT TPUTOHOMETPHH: (POPMYJIBI
CJIOJKEHUS, yIBOCHHS, IPEOOPa30OBAHUS CyMMBI
TPUTOHOMETPHUECKUX (PYHKUUH B IPOM3BENEHUE U
MPOU3BCACHUA B CYMMY U MPUMECHCHUEC TIPHU BBIYHUCIICHUN
3HAUCHUA TPUTOHOMETPHUYCCKOTO BBIPAKEHUA U YIIPOLICHUS €I0.
O3HakoMJIeHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €ITMHUIHON
OKPY’KHOCTH ¥ MIPUMEHEHHE UX AJIs1 BBIBOAA (HOPMY.T
MPUBCACHUSA

IIpocTeiimue TPUIrOHO-
MeTpHYeCKHE YPABHe-
HMS M Hepasencmea

Pemenne no ¢popmynaM U TPUTOHOMETPHUECKOMY KPYTY
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUI.

[IpumeneHne 00X METOIOB PeIIeHUs YpaBHEHUI (MpUBEICHHE
K JINHEHHOMY, KBaJPaTHOMY, METO PA3JIOKEHUSI HA MHOXKHTEIIH,
3aMEHbI IEPEMEHHON ) MTPH PELICHHH TPUTOHOMETPUIECKHX
yYpaBHEHHH. Y MEHHE OTMEYaTh HA KPyre PEeLIeHNs MPOCTENIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB

ApxcuHyc,
APKKOCHHYC,
APKTAHIeHC YU CJIAa

O3HakOMIIEHHE C TIOHSTHEM OOPaTHBIX TPUTOHOMETPUIECKIX
(byHKIUH.

H3yuenne onpeneneHni apkCUHyca, apKKOCHHYCA, apKTaHreHCa
qrcia, GOpMyJIHPOBAHHE UX, H300pakeHHe HAa €IMHUIHOM
OKPY’KHOCTH, MPUMEHEHHE MTPH PELICHUH YPABHEHUH

®YHKINU, UX CBOUCTBA W T'PAOUKH

DyHKIHUH.
Ilonsitue o
HENpPepPbIBHOCTH
dyHxuMH

O3zHakoMJIeHHE C TOHATHEM NEPEMEHHOM, IpuMepaMu
3aBUCUMOCTEN MEX]ly TepEMEHHBIMU.

O3HakoMIIeHHE C TIOHSTHEM TpaduKa, ONpeneIeHne MPUHAIICHK-
HOCTH TOukH rpaduky ¢pyHkimn. Onpenenenue no opmyie
npocTeiiel 3aBUCUMOCTH, Buaa ee rpaduka. BeipakeHue mo
(dbopmyIie OTHON MepeMeHHOM Yepe3 apyrue.
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Os3HakomiieHHe ¢ onpeneneHrneM GyHKUUU, GopMyInpoBaHUE
ero. Haxosknenue oOnactu onpeneneHus: 1 00JIaCTH 3HAYCHUN
byHKIIMN

CpoiicTBa pyHKIHMH.
I'padpuueckas naTep-
nperauus. lIpumepbl
(pyHKuHOHANBHBIX 32-
BHCHMOCTEH B
peaJIbHBIX MPOLECCAX H
SIBJICHHSAIX

O3HakomiieHHe ¢ mpuMepamMu (PyHKIIMOHAIBHBIX 3aBHCUMOCTEH B
peabHBIX MPOLIECCaX U3 CMEKHBIX TUCHUITINH. O3HAKOMIICHHE C
TOKa3aTeIbHBIMH PACCYKACHUSIMH HEKOTOPBIX CBOMCTB
JMHEWHOW U KBaPaTUIHOHN (PyHKIUH, MTPOBENEHUE UCCIIEN0-
BAHUs IMHEHHOM, KyCOUYHO-TMHEWHOM, APOOHO-ITMHEHHOHN 1
KBaJPaTUYHON (PYHKIIHMH, TOCTPOCHNE UX TPadUKOB.
[Toctpoenue u ureHue rpadpukos pyHkuuii. Mccnenosanue
GyHKIUH.

CocraBnenue BUIOB (PyHKLHUH 11O TaHHOMY YCJIOBHIO, PELICHNE
3a7a4 Ha SKCTPEMYM.

BeinonHerne npeodpaszoBanuii rpaduka GyHKINN

Oo6paTHble pyHKUHH

Usyuenune nonamus obpamuoii hynkyuu, onpeneneHne BUaa u
nocmpoenue 2paguxa oo6pamuoil GyHKyuu, HAXOHCOeHue ee
obnacmu onpeoenenusn u obnacmu 3nayenuti. IIlpumenenune
CBOWCTB (PYHKLUH MPU HCCIEAOBAHNN YPABHEHHUH U PEIICHUN
3aja4 Ha 3kcTpeMyM. O3HAKOMJIEHHE C TIOHSITHEM CIIOXKHON
byHKIMH

CreneHHbie, IOKA3A-
TeJbHbIE, JIOrapu(pmu-
YyeCKHe H TPUTOHOMe-
TpHYeCKHe (PYHKLHH.
Oo0paTHble TpUroHOMe-
TpHYecKHe (PYHKIHH

Beruncnenne 3HaueHNH QyHKIMHA 10 3HAYSHUIO apTyMEHTa.
OmnpeneneHne NOJOKEHNSI TOYKH HA rpaduke 1o ee
KOOpAWHATaM U Ha00OpOoT.

Hcnonp3oBaHue CBOWCTB (PyHKIUH IS CPABHEHUS 3HAUEHHI
cTerneHel u jorapudmos.

IMocTpoenue rpag kOB CTEMEHHBIX U JIOTapUPMUIECKITX
byHKIUH,

Conep:xxanue
o0yueHust

XapakTepucTUKa OCHOBHBIX BU0B AeATEJIbHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBbIX AeiiCTBHIl)

Pemenne nokasareapHbIX U IOTapU(MUUECKUX YPAaBHEHHH U
HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HakoMJIeHHE C TOHITUEM HENPEePhIBHON NepUOANYECKON
¢byHkunu, GopMyNIupoOBaHUE CBOMCTB CHHYCA U KOCHHYCA,
MOCTPOCHUE X rpaduKoB.

O3HakoMIIEHHE C TIOHSTHEM TaPMOHHYECKUX KOJIeOaHUH 1
NpUMEpaMHu TAPMOHHYECKUX KOJNICOAHUH ISl OITMCAHUS
NPOIECCOB B (PU3HKE U IPYTHX OONACTSIX 3HAHMSL.
O3HakoMJIeHHE C TOHATHEM Pa3pbIBHOHN MEepUOIUYECKON
¢byHkunu, GopMyIHpOBaHUE CBOMCTB TAHI€HCA U KOTAHTEHCA,
MOCTPOCHUE X rpaduKoB.

IIpumeneHue cBOMCTB (PYHKIMN AJIST CPAaBHEHHS 3HAYCHUN
TPUTOHOMETPHUECKNX (PYHKIMH, PEIIeHUs] TPUTOHOMETPHUYECKUX
ypaBHeHui. [locmpoenue epaghuxose odpammwix
mpueoHoMempuyeckux QynKyui u onpeoenenue no
epaguram ux ceoiicms. BpinonHeHue npeodbpa3zoBaHus
rpa¢prKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocenoBaTe/ IbHOCTH

O3HaxOMIIEHHE C TOHATHEM YHCIIOBON MOC/IEN0BATENBbHOCTH,
criocobaMiu ee 3aJaHuNsl, BBIYUCICHUSMHE €€ YICHOB.
O3nakomienue ¢ nouamuem npeoena

nocaedosamensvrnocmu. O3HAKOMIIEHHE C BBIYHCICHHEM CYMMBbI
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0ECKOHEUHOTr0 YHCIIOBOTO psiia Ha MPUMEPE BBIUHCICHUS] CyMMBI
0eCcKOHEeuHO yOBIBaOIElH reOMETPUIECKON MPOrPECCHH.
Pemenne 3anau Ha npuMeHeHHE POPMYJIIBI CYMMBI OECKOHEUHO
yObIBarOIEH reOMETPUIECKON POrPecCHH

IIpousBoanas u ee
NpHMEHEHHEe

O3HakOMIIEHHE C TIOHSTHEM POU3BOIHOM.

Uzyuenne u GopMyIHpOBaHHE €€ MEXAHUIECKOTO U
r€OMETPHUYECKOTO CMBICIIA, U3YUEHHE AITOPUTMA BBIYUCIICHUS
NPOM3BOIHON Ha MPUMEPE BBIUHUCIIEHUS] MTHOBEHHON CKOPOCTH U
yIJI0BOro ko3puimeHTa KacaTeIbHOM.

CocraBiieHue ypaBHEHUs KacaTeIbHON B 00IIeM Bre. Y CBOEHHE
nipaBl AUQG G epeHIUPOBaHUS, TAOTUIBI TPOU3BOIHBIX
3JIEMEHTAPHBIX (PYHKIUH, MTPUMEHEHHE AJIs
muddepeHmpoBanns GyHKUUN, COCTABICHHUS YPABHEHUS
KacatespHOU. M3ydeHune TeopeM o CBsI3U CBOHCTB (PyHKIMH U
NPOM3BOIHOM, POPMYITHPOBKA UX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIIENOBAHMS (DYHKIIHH,
3aIaHHOHN (POPMYJIOH.

Y cTaHOBJIEHUE CBSA3H CBOMCTB (DYHKIIMH U IPOU3BOIHOH 11O HX
rpadukam.

IIpumenenune npou3BOIHOM A PELISHUs 3a/1a4 Ha HAXOXKACHUE
HanOOJbIIEr0, HANMEHBILETO 3HAYSHHST U Ha HAXOXKICHHE
JKCTPEMyMa

IlepBooOpa3nas u
HHTErpaj

O3HakoMIIEHHE C TIOHSTHEM HHTErpasia 1 nepBooOpasHoi.
UzydeHune npaBuiia BEIMUCICHUS MIEPBOOOPA3HOIN U TEOPEMBI
Herorona— Jlefibanna.

Pemenne 3ana4 Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM,
BBIUUCIIEHHE MTEPBOOOPA3HON I JAaHHOH (DYHKIIHH.
Pewenue 3a1a4u Ha MpUMEHEHUE UHTErpaja sl BEIYUCIEHUs
(bU3NYECKUX BEJIMYMH M TUIOMAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUsI U CHCTEMBI
yYpaBHeHUil
HepaseHncTBa u cucre-
MBI HEPABEHCTB ¢
ABYMSI NIePEMEHHbIMH

O3HakoMJIeHHE C TPOCTEHIINMHU CBEEHUSIMHU O KOPHSIX
anreOpanvyecKix ypaBHEHUH, MOHATUSMHI UCCIICIOBAHUS
YPaBHEHMI U CUCTEM YPABHEHUM.

Hsydenue Teopun paBHOCUIBHOCTH YPABHEHUH U €€
npuMeHeHus. IIoBTopeHune 3annucu pereHus: CTaHAapTHBIX
ypaBHEHU, MpHUeMOB NpeoOpa30oBaHUsl YPaBHEHUH JJIsl CBEICHUS
K CTAaHJaPTHOMY YPaBHEHUIO.

Coaepxanue o0yueHus

XapaKkTepHCTHKA OCHOBHBIX BH/I0B IeSITEJIbHOCTH CTYAE€HTOB
(HA YpOBHe y4eOHBbIX AelcTBHIH)

Pemenne panmoHaNbHbIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPHUECKUX YPABHEHUN U CUCTEM.

Ucnonp3oBaHue CBOWCTB U rpapuKoB (PyHKIU IS peLIeHUs
ypaBHeHuil. [ToBTopeHne OCHOBHBIX TPHEMOB PEIIEHHS CUCTEM.
Pemenue ypaBHeHUI ¢ IPUMEHEHHEM BCEX NMPUEMOB
(pa3noxeHus HAa MHOKUTEIH, BBEICHHSI HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TPapUIeCKOro MEeTO/A).

Pemenne cucrem ypaBHEHH C IPUMEHEHUEM Pa3JINYHBIX
cnioco0oB. O3HaKOMIIEHHE ¢ OOIIUMH BONPOCAMH PELICHUS
HEPaBEHCTB U MCIIOJIb30BAHUE CBOMCTB U IpadUKOB PYHKIMH
NPU PELICHUN HepaBeHCTB. Pelnenne HepaBeHCTB U CUCTEM
HEPABEHCTB C MPUMEHEHHUEM PAa3JIMYHBIX CITOCOOOB.
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MprMeHeHMe MaTeMaTUYECKUX METOAO0B /151 PeLLeHNs
coAepXaTeNbHbIX 334a4 13 Pas/MUHbIX 06/1acTei HayKu 1
MPaKTUKKN. VIHTepnpeTMpoBaHue pesy/ibTaToB C y4eToM
peasbHbIX OrpaHNYeHuii

SNEMEHTbI KOMBEVHATOPUKW, TEOPUMN BEPOATHOCTEN U

OCHOBHbI€ NOHATUS
KOMOMHATOPUKN

SNEeMeHTbl Teopumn
BEPOSATHOCTEN

MpeacTtaBneHune
faHHbIX (Tabnuubl,
avarpaMmmbl, rpagmkm)

[MpAMble 1 NIOCKOCTU
B MPOCTPaHCTBE

OCHOBHbIe MOHATUA
KOMOMHATOPUKN

CTATUCTUKU

3yueHwne npasmnna KOMOUHATOPUKM 1 NPUMEHEHME NPU
peLLeH KOMBUHATOPHbIX 3a4au.

PelleHne KOMOMHATOPHBIX 3a4a4 MeTOAoM nepebopa 1 no
npaBuy YMHOXEHUS.

O3HaKOM/IEHME C MOHATUAMM KOMOUHATOPUKN: pasMeLLEHNAMN,
coyeTaHUAMM, NepecTaHOBKaMM 1 hopmynamu Ans nx
BbIYVCNEHNS.

OO6bACHEeHWE Y NPUMeHEeHVE hopMyN 4115 BbIMUCIEHUA
pasMeLLEeHWiA, NepecTaHOBOK M COYMETaHWIA NMPY PELLEHMM 3a4aY.
O3HakoM/ieHne ¢ GUHOMOM HbHOTOHA U TPeYroIbHUKOM
Mackans. PelueHVe NpaKTUYeCKMX 3afay C MCMo/b30BaHNEM
NOHATUIA M Npa- BU KOMOUHATOPUKN

M3yyeHmne Knaccnyeckoro onpeaeneHns BeposTHOCTM, CBOWCTB
BEPOSITHOCTW, TEOPEMbI O CyMMe BEPOSTHOCTEMN.

PaccmOoTpeHue NpUMePOB BbIYMCIEHNA BEPOSTHOCTEN. PelueHune
3ajay Ha BbIUMC/IEHNE BEPOATHOCTEN COObITUIA

O3HaKoM/ieHWe C NpeACTaB/IeHMEM YNCMIOBbLIX AaHHbIX U UX
XapakTepucTuKamm.
PeLLeHne NpaKTUYecKnx 3aga4 Ha 06paboTKy YMCMIOBbLIX AaHHbIX,
BbIUMC/IEHME UX XapaKTePUCTUK
FTEOMETPUNA

dopMynMpoBKa 1 NpuBeAEeHNE A0Ka3aTeNbCTB NPU3HAKOB
B3aMMHOI0 pacrosioXeHUs NPAMbIX 1 MAOCKOCTE.
PacrnosHaBaHVe Ha YepTexax U MOAensx pasvyHbIX Cyyaes
B3aMMHOI0 PacrosioXKeHUs NPAMbIX U MI0CKOCTEN,
apryMeHTUpoBaHUe CBOUX CY)XXAeHUiA. DopmynnpoBaHue
onpefeneHniA, NPU3HaKoB 1 CBOMCTB NapasnesibHbIX U
nepneHANKYNAPHbIX MIOCKOCTEN, ABYTPaHHbIX U IMHEAHbIX
YI/I0B.
BbINonHeHNe NOCTPOEHNS YII0B MEXAY MPSAMbIMU, MPAMOIA U
NIOCKOCTbIO, MEXAY MAOCKOCTAMM MO ONUCaHMIO W1
pacro3HaBaHmne Ux Ha MOAesNsiX.
MprYMeHeHWe NPU3HAKOB M CBOMCTB PacrofioXKeHWst NPsSMbIX 1
MNOCKOCTeW Npu peLLeHnn 3agau.
306paxkeHMe Ha pUCYHKaX U KOHCTPYMpPOBaHME Ha MOAENSAX
nepneHAVKYNSAPOB N HAKNOHHbLIX K NAOCKOCTK, MPSIMbIX,
napasinenbHbIX NI0CKOCTEN, YII0B MeXay NpsiMoii 1
MNOCKOCTbIO 1 060CHOBaHME MOCTPOEHMS.
PeLleHwMe 3aa4 Ha BbIYMC/IEHWE FEOMETPUYECKNX BENNYMH.
Onucbl-BaHWE PacCTOSHMSA OT TOUKM A0 NIOCKOCTK, OT NPSIMON
[0 NJIOCKOCTK, MEXAY NAOCKOCTAMU, MEXAY CKPELLMBAIOLLMMMCA
NPSMbIMKW, MEXAY NPOV3BO/bHLIMU (PUrypamu B MPOCTPaHCTBE.

XapakTepucTmKa OCHOBHbIX BU0B AeATENIbHOCTY

CTY[eHTOB (Ha ypOBHE Y4ebHbIX AeACTBUIA)
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Conep:xxanue
o0yueHust

DopMyIUPOBaHKE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
PacCTOAHUAX (TEOPEM CYLIECTBOBAHMUS, CBOWCTBA).
HzobpakeHne Ha 4epTeKax U MOAEISIX PACCTOSHUS U
00OCHOBaHME CBOUX CyKAeHUH. OrnpeneneHue U BEIYUCIIEHIE
paccTosiHui B pocTpaHcTse. [IpuMenenne hopmys u Teopem
MJIAHUMETPUH I PELICHUS 3a1a4.

O3HakoMJIeHHE C MTOHATHEM MapajljIeIbHOTO NMPOEKTUPOBAHUS U
ero coiictBamu. Qopmynuposanue meopemst 0 IOWAOU
OPMOCOHANbHOU NPOEKYUU MHO20Y2ONbHUKA.

[IpumeneHue Teopun it OOOCHOBAHMS MOCTPOSHHH U
BBIUHCJIEHUH. APryMEHTHPOBaHUE CBOUX CY)KIEHUH O B3aUMHOM
PACIIONIOKEHUH TPOCTPAHCTBEHHBIX (Hryp

MHororpaHHUKH

Onucanue 1 XapakTePUCTUKA Pa3JINYHbIX BUIOB
MHOTOIPAHHUKOB, EPEUHUCIEHNUE UX 3JIEMEHTOB U CBOMCTB.
H300pakeHne MHOTOTPAHHUKOB M BBITIOJIHEHUE ITOCTPOEHHSI Ha
H300paKEHISIX 1 MOJIEJISIX MHOTOTPAHHHUKOB.

BrruucneHue MTMHENHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYPALIUSIX, ApTyMEHTHPOBAHIE CBOUX
CyXneHul. XapakTepucTuka 1 n3o0pakeHue
CEUYCHUS,PA36ePMKY MHO20CPAHHUKOS8, BIMUCICHUE IIOAAEH
MOBEPXHOCTEH.

ITocTpoenue npocTeHnx cedeHnii Kyoa, MPU3MBbL, THPAMHIBL.
IIpumeneHue HakTOB M CBENEHUH U3 MIIAHUMETPUH.
O3zHakoMJieHHEe C BUJaMU CUMMETPUI B IPOCTPAHCTBE,
bopMyTHpOBaHKE ONPEIEICHU U CBOWCTB. XapaKTePUCTHKA
CUMMETPHUU TeJI BPALEHNUs © MHOTOTPAaHHUKOB.

IIpumenenune CBOMCTB CUMMETPUU IIPU PELIEHUU 3a7a4.
Hcnonp3zoBaHue npuoOpeTeHHBIX 3HAHUH [T UCCIIEIOBAHMS U
MOAEIUPOBAHUS HECIOXKHBIX 3a4a4.

H300pakeHne OCHOBHBIX MHOTOTPAHHHUKOB H BBITIOJIHEHUE
PUCYHKOB IO YCJIOBUSIM 337134

Tena u noBepxHOCTH
BpAalleHHs

O3HakoMIIEHHE ¢ BUIAMU TEJ BpalleHust, OpMYJTHPOBAHHE UX
ONpeAEJIEHU U CBONCTB.

DopMyJIHMpOBaHHE TEOPEM O CEUEHHUH Il1apa MIIOCKOCTHIO U
IUIOCKOCTH, KacaTeNbHOH K cdepe.

XapakTepucTHKa U U300paskeHUE TN BPALICHHS, UX Pa3BEPTKU
CEeueHUs.

Peirenue 3a1a4 Ha MOCTpPOEHUE CEUEHUI, BbIUUCIEHUE JIJTUH,
paccrossHui, yriaos, miowmaneil. [Iposeaenne nokasatenbHbIX
paccyXIeHU MpU pelleHnH 3aaau.

IIpumenenune CBOMCTB CUMMETPUH NIPU PELIEHUH 3a7a4 Ha TeJa
BpAaLeHNsI, KOMOWHALIUIO Tel.

H300pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBINIOJHEHNE PUCYHKA
10 YCJIOBUIO 3a1a4u

2

HN3mepenus B
reoMeTpHu

O3HaKOMJIEHHE C MMOHSITUSIMH IUIOLIAANA U 00beMa, aKCUOMaMH U
CBOMCTBaMH.

Pemnenue 3a1a4 Ha BRIMUCIIEHUE TUIOIIAAEH MIIOCKUX QUTYD C
MPUMEHEHHEM COOTBETCTBYIOIUX (Gopmyn u HakToB U3
iaHuMeTpun. M3ydeHne TeopeM O BBIUUCICHUH 00beMOB
MPOCTPAHCTBEHHBIX TeJI, PeLICHUE 3a/1a4 Ha MPUMEHEHHE
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¢dbopmyn BeranciaeHus: oobeMoB. U3yuenue Gopmya amst
BBIUUCIIEHHSI IJIOIIAeH MOBEPXHOCTEH MHOTOIPAHHHUKOB U TEJ
BPALICHMUSI.

O3HakOMIIEHHE C METOJIOM BBIUMCIICHUS IJIOLIAIU TOBEPXHOCTH
cepnbl. Pemenue 3ama4 Ha BEIMUCICHNE TUIOMIA/IEH TTOBEPXHOCTH
POCTPAHCTBEHHBIX TEJI

Koopaunartel u O3zHakoMiieHHe ¢ TOHATHEM BekTopa. M3ydeHue nekapToBoi
BEKTOPbI CUCTEMbI KOOPAUHAT B IPOCTPAHCTBE, IOCTPOEHHUE M0 3aJaHHBIM
KOOpAMHATaM TOUEK U IJIOCKOCTEH, HaX0XAeHHe KOOPAUHAT
TOYEK.
Copep:xkanue XapaKkTepuCTHKA OCHOBHBIX BH/0B AesITeJIbHOCTH
o0y4eHHUs CTY/IeHTOB (Ha YPOBHe YUeOHbIX AeiicTBHIl)

HaxoxneHnue ypaBHEHHH OKPYKHOCTH, Chepbl, INIOCKOCTH.
Brrancnenue pacCTosHUN MEXAY TOUKAMMU.

Hsyudenne CBOMCTB BEKTOPHBIX BEJIMYUH, IPABUIT PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABUJ HAX OKACHUS
KOOPAHMHAT BEKTOPa B MPOCTPAHCTBE, MPABWII AEHCTBUM C
BEKTOpPaMH, 3aJaHHBIMH KOOPANHATAMMU.

IIpumenenune Teopuu Npu peLIeHUH 3a7a4 Ha JEHCTBHUS C
BeKTOpaMu. M3yueHne CKaipHOro MPOU3BENEHUsI BEKTOPOB,
BEKTOPHOI'O YPaBHEHUs NPSIMOM U IIIOCKOCTHU. I Ipumenenue
TEOPHUU IIPU PELIEHUH 3a7a4 Ha JEHCTBHs C BEKTOPAMH,
KOOPJAMHATHBINA METOA, IPUMEHEHNUE BEKTOPOB ISl BBIYUCIICHUS
BEJIMYUH YIJIOB U paccTosiHUil. O3HaKOMIIEHHE C
J0Ka3aTeNbCTBAMU TEOPEM CTEPEOMETPUHU O B3aMMHOM
PaCHONIOKEHUH MPSIMBIX U IJIOCKOCTEN € UCMOIb30BAHUEM
BEKTOPOB

WHINBAAYAJTBHBINA MTPOEKT

WUHpauBunyadpHBI TPOEKT NpeAcTaBisieT coOOH y4eOHbI TpoeKT win  y4uebHoe
UCCIIEIOBAHNE, BBIMONHAEMOE OOYYarOIUMCS B pPaMKax OFHOTO WM HECKOJbKHX Y4eOHBIX
OUCLUIUIMH C LENbI0 MPUOOPETEHHsT HABBLIKOB B CAMOCTOSITEIbHOM OCBOCHHH COAEPIKaHUS U
METOJOB HM30paHHBIX O0JIaCTel 3HAHWIA W/WIN BUAOB NEATEIBHOCTH, WU CAMOCTOSITEIbHOM
NPUMEHEHUHN TPHUOOPETEHHBIX 3HAHUH U CITIOCOOOB IEHCTBHIA IPU PEIIEHUH MPAKTHYECKHX 3a/ad,
a TaKXKe pPa3BUTHS CIOCOOHOCTH NPOEKTUPOBAHUS M OCYIIECTBIEHHS LEJIeCOOOpa3HOH U
pPE3yJBTAaTUBHOH  JAEATENbHOCTH  (TIO3HABATENbHOH,  KOHCTPYKTOPCKOH,  COLMAJBHOM,
XYA0KECTBEHHO-TBOPUECKOH, HHOK).

IIpoekTHast AESATETBHOCTh CTYIEHTOB SIBJISIETCS OIHHUM W3 METOIOB Pa3BHBAIOILETO
(JINYHOCTHO-OPUEHTUPOBAHHOTO) OOYYEHMsI, HAMpaBjJeHa Ha BbIPAOOTKY CaMOCTOSITEIbHBIX
UCCIIeIOBATENIbCKIX YMeHHH (TocTaHoBka mnpodiembr, cbop u obpaborka wuHpOpMaIHH,
NPOBENECHUE SKCIIEPHMEHTOB, aHAJIN3 IOJYyYEHHBIX PE3yJIbTATOB), CIIOCOOCTBYET Pa3BUTHIO
TBOPYECKHX CIIOCOOHOCTEN M JIOTHYECKOTO MBIIIICHHs, OObEANHSET 3HAHUS, TIOTyUYEeHHbIE B XO/e
yuebHOro mporecca, U NpUoOIAeT K KOHKPETHBIM JKHU3HEHHO BaKHBIM M NMPO(ECCHOHATBHBIM
npodaemMam.

[IpoekTHast NESTENBPHOCTh SBISETCS OOS3aTENbHOM YaCThIO Y4eOHOW NeATeNbHOCTH
CTYZI€HTOB IepBOro Kypca. CTyAEHTHI BBITIOIHSIOT HHANBHAYAIbHbIE TPOEKTHI 38 CYET BPEMEHH,
OTBEACHHOTO HA CAMOCTOSITENIbHYIO PaboTYy.

B03MOXXHBI ClIeyIOLIIE TUITBI HHIUBUAYAIBHBIX POEKTOB:

— wuHbOpMAIMOHHBIE U MNpobsieMHo-pedepaTuBHbIe pabOThl, HANHCAHHBIE Ha OCHOBE
HECKOJIbKUX HAYYHBIX U JIUTEPATyPHBIX MCTOYHHKOB U TNPEATIONArarolIue COMOCTABICHHE
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AAHHBIX M3 PA3HbIX HCTOUHUKOB U Ha OCHOBE 5TOI0 CO6CTBeHHy1'O TPAaKTOBKY MOCTaBJIEHHO
npoOIeMsl,

SKCINEPUMEHTAJIBHBIC pa60TbIj HalmMCaHHbIEC Ha OCHOBC BBIMMOJHCHUSA JOKCIICPUMCHTA,
OMHUCAHHOT'O B HAYKE U UMCHOLIECTO M3BECTHBIN PE3YIBTAT, HOCAT CKOPEC HHHIOCTpaTI/IBHbeI
XapakTep W MPEAIoJaraloT CaMOCTOSTENbHYIO TPAaKTOBKY OCOOEHHOCTEH pesyibraTa B
3aBUCHUMOCTH OT UIBMCHCHUA UCXOAHBIX JaHHBIX,

HATYypPAJIMCTUYECKUE W ONHCATEeNbHbIE PalOoThL, MPEACTaBISIOIKNE cOOOW HabOmroAeHue |
KaueCTBEHHOE OMHCaHNe KaKoro-iubo sBJICHUS,

HUCCICAOBATCIIBCKUE pa60TbI, BBITIOJTHEHHBIC C TIOMOIIBO KOHKPETHBIX METOAUK U UMEHOIIIUEC
COOCTBEHHBIN SKCIIEPUMEHTAJIbHBIN MaTepuall, HA OCHOBAHUM KOTOPOTO JENAeTCsl aHAU3 U
BBIBOJIbI O XapaKTEPe UCCIIEAYEMOTO SIBJICHHSI,

NPaKTHKO-OPUEHTUPOBAaHHbIE pPabOThI, MPEANOoNararliue H3rOTOBJICHHE MAaTePHUATbHOTO

00BeKTa (MOAEIH, MaKeTa UM HHOTO KOHCTPYKTOPCKOTO U3IEINHS).
IIpumepHbIe TeMbl HHANBUAYAJBHBIX IPOEKTOB

1. Kanennapb: OT ApEBHUX BPEMEH [0 HAIIUX AHEHN

2 Korna nosiBUIMCh OTPULIATENIbHBIE YUCIIA

3.M3ydeHne CTapuHHBIX MEp U UX NPUMEHEHHE B COBPEMEHHOMN IIKOJIEe
4 Kto uzobpen apabekue uudpor u yncna?

5. K10 Kak cuuraer

6 Kyppbesbl, copu3mbl, napagokCchl B MATEMATHKE

7 KprlnaTele MaTeMaTUYECKUE BBIPAXKEHUS

8 Marematuka JIpeBHero Bocroka

9 Maremaruka B Jlpesneit I penun

10.MaremaTuka HapOoOB MUpa

11.MatemaTuku 1 X OTKpBITUSA B rofpl Benukoit OteuecTBeHHON BOHHbI
12 MaremaTuku U MaTeMaTHka B roasl Bennkoit OTeduecTBeHHOMN BOHBI
13 Marematuueckue taiinel Jlpesnero Erunra

14 Martematuueckoe Hacneaue [pesnei Pycu

15.Mertone! pelienust ypaBHeHH B cTpaHax peBHero mupa

16. Hexkotopele Bexu pa3BUTHSI MATEMAaTUKHU

17.0 cexpere nporcxoxneHus apadckux nugp

18.0003HaueHne Yrcen y pa3HbIX HAPOAOB

19 IlosiBneHne U pa3BUTHE YUCTA

20."IIpenanbst cTapuHbl fanékoi" (perieHne CTapHHBIX 3a/1a4)

21 .TanHCTBEHHAs1 UCTOPUSI COBEPLICHHBIX YUCEI

22 Poxnenue cuera

23 .CnaBsiHCKasi HymepaLus

24 IlepBbiii pycCKUl yUeOHUK AJIi CAMOW TOYHOM HAYKU — MaTEMATHKU
25 IlpoucxoxaeHue reoMeTpun

26 IlpoucxoxaeHue reoOMeTpU4eCKUX TEPMUHOB

27 Benukue reHuy npoLjoro

28 Benukue JKeHIIUHbI-MAaTEMATUKH

29 Benukue MaTeMaTUKHU MPOLLIOTO

30.Benukue y4eHble-MaTeMaTUKH

31.Bxian CoBerckux MaTeMaTHKOB, pU3NKOB U MexaHUKOB B [lobeny Han I'epmanueii B

32.Benuxoit OTeyecTBeHHOH BOiHE

33 BiusiHue HCTOPUUYECKUX COOBITHI HA pA3BUTHE MATEMATUKU
34 BO3HUKHOBEHHE CUETA

35.BO3HUKHOBEHHE YUCET

36.BozaukHOBeHHE LU(P U apUPMETUIECKIX 3HAKOB
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37 Bocniuranue npuMepoM: JTF0O0BE B JKU3HU BEJTUKHUX MAaTEMaTHKOB

38 Beigaromuecs >KeHIIUHbI-MaTEMATUKH

39 I'anepes BEMUKUX MaTeMaTUKOB

40 I'eometpus B [Ipesnem Erunre

41 I'eomeTpus OT IPOLIOrO K HACTOALLEMY

42 U3BeCTHBIE KECHINUHBI-MAaTEMaTHKU

43 Hctopuueckue 3anauu

44 Uctopudeckue CBEACHHUS O MATEMATHKE

45 Mcropusi BOSHUKHOBEHHSI a1reOpbl

46 Mctopust BOSHUKHOBEHUSI F€OMETPUH

47 Vctopusi BOSHUKHOBEHHSI Apodeit

48 HcTopust BOSHUKHOBEHHS] MATEMAaTUKHU

49 Mctopust BOSHUKHOBEHUsI MaTeMaTUKU Ha Pycu

50.McTopust BOSHUKHOBEHUS HATYPAIbHBIX YUCEIT

51.McTopust BOSHUKHOBEHHS! OTPULIATEBbHBIX YUCE

52 McTopust BO3HUKHOBEHUS TaOJIHULIbI YMHOKEHUS

53.McTopust BOSHUKHOBEHUS YHCEIL.

54 Hcropust reomeTpun

55 HUcTopust necsaTuIHbIX Apodeit

56 Uctopust npeBHel apudmeTnku

57 Uctopust npobeii

58 Ucropus norapudmor59.Codest BacunbeBna KoBajesckasi: mepsasi JKeHIIMHA-MaTEMATHK
60.Benukas skeHiuHa-marematuk [ unatus Anekcannpuiickas6l VcciaenoBaTenbckre paboThI:
Jleonapno ®udonay4n

62.A . H. Koamoropos — pa3HOCTOPOHHSIS THYHOCTb XX B.

63.Annpeit Huxonaesuy Konmoropos — yuenslii-mMateMatuk64. Opuramu 1 reoMeTpust
65.0pTOTpeyroNbHUK U €ro CBOMCTBa

66.0co0eHHOCTH MOCTPOSHUsSI Ha KJeT4aToii Oymare

67.0T1 oTpe3ka 10 BEKTOpa

68.0T1 napannenorpamma 10 30JI0TOIO CEUEHMUSI.

YYEBHO-METOAUYECKOE I MATEPHAJIBHO-TEXHUYECKOE
OBECHHEYEHHME INPOI'PAMMBI YYEBHOU IUCIUIIJIMHBI «MATEMATHUKA»

OcBoeHMe MPOrpaMMbl yueOHOH AMCLUMILIMHBI «MaTemMaTukay MpeanosjaraeT HaJIU4ue B
npodeccnoHaabHON 00pa30BaTeIbHON OpraHM3aLNH, PEATH3YIOLIeH 00pa30BaTENbHYIO MPOrpaMMmy
cpenHero odmiero odopasosanusi B npenenax ocoenust OITOIT CITO na 6ase OCHOBHOTrO 0OIIEro
obpazoBanusi, y4eOHOTO KaOMHETa, B KOTOPOM UMEETCSI BO3MOKHOCTh 00€CeYNTh 00y YO IIMCSI CBO-
GonHbiit moctyn B MTHTEpHET BO BpeMsi y4eOHOr0 3aHATHSI U IEPUO]] BHEY4eOHOMH IesITeIbHOCTH.

[NomerneHre kabuHeTa MOMKHO YAOBIETBOPATH TpeOoBaHusiM CaHUTAPHO-3TTHIEMUO-
norndeckux npasuin U HopMatuBoB (CanlluH 242 Ne 178-02) m ObITb OCHAINEHO THUIOBBIM
000pyIOBaHHEM, YKa3aHHBIM B HACTOSILIIUX TPEOOBAHUAX, B TOM YHCJIE CIICLHMATM3UPOBAHHON yueOHOM
MeOeNbl0 M CPencTBaMU OOYYeHHs, JOCTATOYHBIMH [UIsl BBITIONHEHUs] TPeOOBaHUN K YPOBHIO
TIOATOTOBKH OOYUYAOIIUXCS .

B kabunere HOMWKHO OBITH MYJBTUMEAHIHOE OOOPYIOBAHHE, MOCPEACTBOM KOTOPOTO
y4aCTHUKU O0pa30BaTeIbHOTO MPOLIECCa MOIYT MPOCMATPUBATh BU3YaJbHYIO HH(POPMALHIO IO
MaTeMaTHKe, CO3aBaTh MPE3CHTALMN, BUEOMATEPHAIIbI, MHbIE TOKYMEHTHI.

! TTucemo MuHHCTEPCTBA 00pazoBaHus | HAYKH PO ot 24.11.2011 Ne MJ1-1552/03 «O06 ocHameHuu 0o1ie-
00Paz0BaTEIbHBIX YUPEKICHHI YICOHBIM H YICOHO-TA00PATOPHBIM 000PYIOBAHACM.
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B cocTtaB y4eOHO-METOAMYECKOTO U MaTePHAIbHO-TEXHUYECKOTO 00eCTeueHusT POrPaMMBI
yueOHOU mucuuruinebl «MaTtematrka: anredbpa W Hadaja MaTeMAaTUYECKOTO aHAIN3a, FeOMETPHS»
BXOJAT:

- MHOrO(YHKIIMOHAJIbHBII KOMITJIEKC MPENOaBaTeIs,

- HansIHbIE MOCOOUS (KOMITIEKThI yUeOHBIX TaOJHII, MIAKATOB, MOPTPETOB BbIMAIOIIUXCS
YYEHBbIX-MaTEeMAaTHKOB U Jp.),

- nH)OPMALMOHHO-KOMMYHHUKATHBHBIE CPENICTBA,

- BKPaHHO-3BYKOBBIE MOCOOUS;

- KOMIUIEKT TEXHUYECKOU JOKYMEHTAIINH, B TOM YHCJIe TACIOpPTa Ha CPeCTBA OOyUeHUs,
WHCTPYKIUU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE O€30MacHOCTH,

- OubnmuoreuHsit GOHN.

B OubGmuoreunsiii GoHa BxomaT yueOHUKH, yueOHO-meromuueckue KoMIuiekTel (YMK),
obecrieynBarOIe OCBOCHHE Y4eOHOH IUCUMIUIMHBI «MareMaTHkKay, PEeKOMEHJOBaHHbIE WU
IOMYIIEHHbIE JUIsI HCIOJb30BAaHUS B MNPOQPECCHOHATBHBIX O0pA30BATENbHBIX OPraHU3ALMSX,
peanu3yrmux o0pa3oBaTebHYI0 MPOrpaMMy CpeIHero odmmero oOpa3oBaHus B Mpeaeiax OCBOCHHS
OIIOII CIIO nHa 6a3e ocHOBHOTO 0011eT0 00pa30BaHUs.

bubnnoreunsiii poHA MOXKET OBITh TOMONHEH SHUUKJIONENUSMH, CIIPABOYHUKAMH, HAYYHOMH,
Hay4YHO-MOMYJIAPHOW W JAPYroil JUTEpaTypod MO MaremaTuke. B mporecce OCBOEGHHs] MPOrpammbl
yueOHOH mucnummHbl «MaTeMaTuka» CTYOEHTbl TOJDKHBI TMOJYYHTb BO3MOXKHOCTH JOCTyNa K
3JIEKTPOHHBIM Y4eOHBIM MaTE€pPHAIaM IO
MaTeMaTHKe, UMEIOIUMCS B CBOOOTHOM AOCTyIE B ceTH MHTepHET (3JIeKTPOHHBIM KHUTAM,
IpakTUKyMaM, Tectam, Matepuanam EI'D u
B mpouecce ocBoeHus mporpaMmbl yueOHOH IUCHMILIHHBI «MareMaTHkay CTYIOEHTHI
JOJDKHBI TIOJNYYUTh BO3MOXKHOCTB IOCTYIA K 3JIGKTPOHHBIM Y4eOHBIM MaTepuaiaM o
MaTeMaTHKE, UMEIOIUMCS B CBOOOTHOM AOCTYyIIE B ceTH MIHTepHET (3JIEKTPOHHBIM KHUTAM,
IpakTUKyMaM, TectaM, matepuaiam EI'D u np.

PEKOMEHAYEMAS JINTEPATYPA
st o0yuaromuxcst

OcHoBHAag:

1. KommoropoB A.H. Anrebpa u Hauama aHamuza. YueOHuk mns 10-11 kmaccoB — M.
«IIpocsewmenney, 2015.

2. TloropenoB A. B. T'eomerpusi: 10-11 kmaccel: yueOHuk st o0meoOpa3oBaTeIbHBIX
yupexxaenuii / A. B. IToropenos. — 9-e u3n. — M.: Ilpocsewmenne, 2015. — 175 c.

JA0noJHUTeIbHAS:

3. Amumos III. A. u np. MaremaTuka: anrebpa v Hauaja MAaTEMATHYECKOTO aHAJTN3a, TEOMETPHSI.
Anrebpa n Hayama MareMaTHUeCKOro anajmsa (0a3oBblil U yriyOneHHbid ypoBHH).10—11
kiaccel. — M., 2014,

4. Aranacsu JI. C., byryzoB B. @., Kagomues C.b. u np. Maremaruka: anreOpa u Havana
MareMaTHueckoro anaimsza. [eomerpus. I'eomerpust (0a3oBblii W yrinyOJeHHBIH YpPOBHN).
10—11 kmaccer. — M., 2014.

5. bammakos M. M. MaTtemaruka: yueOHUK JUIs CTYA,. YUpexkaeHuid cped. mpod. oOpasopaHwUs.
—M,, 2014.

6. bammakos M. U. Marematuka. COopHuK 3amad mpoQuiIbHONH HAMpaBJICHHOCTH: y4eO.
nocobue Iist CTY. yUpekaeHui cpen. nmpod. odpasosanus. — M., 2014,

7. Bammakos M. M. Maremaruka. 3amadHuk: yde0. mocobue Juisi CTyHA. YUPEKISHUH Cper.
npod. obpazosanus. — M., 2014,
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11

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

26.

27.

28.

29.

bammmakos M. WM. Marematuka. DJNEKTPOHHBIA y4e0.-METOA. KOMIUIEKC JUIsl CTYA.
yupexxaenuii cpen. npod. odpazosanus. — M., 2015.

bammakos M. M. Martemartuka (6a3oBeiii yposeHs). 10 kimacc. — M., 2014,

bammakos M. M. Martemaruka (6a3oBeiii yposeHs). 11 kimacc. — M., 2014,

. bammmakoB M. M. Anrebpa u Hauana aHanuza, reomerpusi. 10 knacc. — M., 2013,
12.

Bbammakos M. 1. Maremaruka (6a3oBbiii ypoBens). 10 knacc. COopHuk 3amad:; y4ued. moco-
obue. — M., 2008.

Bbammakos M. 1. Maremaruka (6a3oBbiii yposens). 11 knacc. COopHuk 3anad:; yued. moco-
bue. — M., 2012.

I'yces B.A., Tpuropee C.I., Heomrmna C.B. Maremarnka st npodeccuii u
CHEeLUANTBbHOCTEH COIMAIbHO-3KOHOMUYECKOTO MPOGUIIst: y4eOHUK ISl CTYA. YUPEKIECHUI
cpen. nmpod. obpazosanusi. — M., 2014,

Konsirua FO. M, Tkauesa M. B, @eneposa H. E. u np. Marematuka: anrebpa v Hadajga MaTe-
MaTH4YeCKOro asanm3a. Anrebpa M Havana MareMaTHUecKoro aHanmm3a (0a3oBblii U
yrayOnennsiii yposau). 10 kinace / mon pen. Ab. XKwmwxkuenko. — M., 2014,

Konsirun FO. M., Tkauesa M. B., @eneposa H. E. u np. MaremaTuka: anredpa u Hayasia Mate-
MaTU4YeCKOro ananm3a. Anrebpa W Havana MaTeMaTHUecKOoro aHanusa (0a3oBbId H
yrayOnennsiii yposan). 11 kinace / mon pen. A. b. XKwxkdenko. — M., 2014,

Bboromonos, H. B. Ilpaktudeckue 3aHsITHA 10 MaTeMaTHKe: yaeOHOE mocodne sl CPeaHIX
npod. yuebd.3aBenennii / H. B. Boromonos. — 10-e uzn., nepepad. — M.: Beicm. mik., 2008. —
495 c.

Bboromornos, H. B. Maremaruka: yueOnuk st ccy3os/ H. B. boromonos, I1. K. Camoiinenko.
— 5-e u3n., crepeorun. — M.: [Ipoda, 2008. — 395 c.

Banyws M.U1., Marematuka 115 TexHukymoB, Mocksa «Hayka», 1990

Konsirun, FO. M. Maremaruka: yueOunuk mnst CITO B 2-x xH.: k. 1 / FO. M. Komsirun, . JL.
Jlykankun, I'. H. SIxoBnes. — 5-e uzn. — M.: Mup u O6pazosanue, 2008. — 656 c.

Konsirun, FO. M. Marematuka: yueOnuk mnst CI1O B 2-x kxH.: kH. 2 / FO. M. Komsirun, . JL.
Jlykankun, I'. H. SIxoBnes. — 5-e uzn. — M.: Mup u O6pazosanue, 2008. — 592 c.

Mankesuu WIL. Csupug I'Il, Teopus BeposTHOCTEH M MaTeMaTU4ecKas CTaTHUCTHKA,
MuHck «Bricinas mkona», 1993

Mopnkosna AI. Anrebpa m nHawama anammsa. 10-11 xn: B aByx wactax. U 1:
Yued. nnsobmeodpa3oBaTeNbHbIX YUpekaeHu. — 5-¢ m3a. — M.: Muemo3una, 2004r.
IMexneuxnit, U. JI. Maremaruka: yuebnuk mns CIIO / U. N Ilexneukuii. — 7-e u3nm.,
crepeorun. — M.: Axkanemus, 2011 . —304 c.

JJis1 mpenogasaresien:

@enepanbhbiii 3ak0oH oT 29.12.2012 Ne 273-®@3 «O0 obpasosannu B Poccuiickoii
Denepanuny.

ITpuka3 MunncrepcTBa obpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O0 yTBep:kaeHUn
(denepaspbHOrO TOCYIaPCTBEHHOrO OOpPa30BaTEIBPHOTO CTaHAApTa CpeaHero (TOJHOro)
olrmrero o0pasoBaHU.

ITpuka3z MunancrepcTBa oOpasoBanust U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU u3-
meneHuii B Ilpukas MunncrepcTBa oOpasoBaHust u Hayku Poccmiickoli Denepanuu OT
17.05.2012 Ne 413 «"O0 yrBep:kneHnH penepasbHOro rocy1apCTBEHHOro 00pa3oBaTeIbHOTO
CTaHmaprta cpenHero (mojHoro) odmiero odpasoBaHus"».

IMucemo [lemapTamMeHTa TOCYIapCTBEHHON MONIMTUKH B cpepe MOArOTOBKH padounxX KaapoB
u JIITO Munucrepcrsa oOpa3osanust u Hayku PD ot 17.03.2015 Ne 06-259 «Pexomennannu
[0 OpraHW3aluHM TOJYyYEHUs CcpenHero oOmero oOpa3oBaHUS B TMpeAenax OCBOSHHS
o0pa3oBaTeNIbHBIX MPOrpaMM CpemHero mpodeccHoHaNbHOrO o0pa3oBaHus Ha 0Oase
OCHOBHOT0 00mero obpa3oBaHusi ¢ yueToM TpeOoBaHUI (herepanbHBIX TOCYAaPCTBEHHBIX
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39.
40.
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42.
43.

44.
45.
46.

47.
48.

49.
50.

00pa3oBaTeNIbHBIX CTAHAAPTOB U IOJNy4aeMOH mpodeccuu WM CHenHaibHOCTH CPEIHEro
poheCCHOHATLHOTO 00pa30BaAHUSY.

bammakos M. M. Martemartuka: KH. [JIs IpernioaasaTesis: Meroa. nocodbue. — M., 2013
Bbammmakos M. U, Ilpranos II1.U. Meronuueckoe nmocobue st moarotosku k EID. — M.,
2011.

Briroackuit M. S, CripaBounuk no anementapHoii marematuke. M. IIpocsemmenue, 2009 .
Brironckuit M. A. CnipaBouHuk 1o Beiciieit marematuke. M.:Pocknanra,2009

Zaiiiies M. A. Bricinast matemaruka: yued. Jlns By3os. — M.: [Ipoda, 2005r.

Kamnan U.A., IlycreiaankoB B.U. IlpaktukyM mo Beicuieil MaremaTHke: B 2 T.. yueOHOE
nmocodue. — M.: Dkemo, 2006 T.

Jlucuukun B.T., Conoseituuk M.JI. MatemaTuka: YueOHOe mocoOue It TEXHUKYMOB —M:
Beic.mik., 1991-480 ¢ wun.

Hanasa A.A. Coopruk 3ana4 no Marematuke. M.: @OPYM: UH®PA-M, 2005. -252c¢. (cepust
«IIpodeccrnonanbHoe 00pa3oBaHUE» ).

Hanasia A A. Marematuka: Yuebuuk. - M.: ®OPYM: UH®PA-M, 2005. -552c¢.- (cepust
«IIpodeccrnonanbHoe 00pa3oBaHUE» ).

Kypnan «MareMaTuka B LIKOJIEY.

Kypnan «Marematuaeckoe 00pa3oBaHUE).

HuTepHeT—pecypchl:

www.feior.edu.ru (MHpOpMaLMOHHBIE, TPEHHPOBOYHBIE U KOHTPOJIBHBIE MATEPUAIIBI).
www.sehool-eolleetion.edu.ru (Exnnas komekuuu mudpoBeix 00pa3oBaTENbHBIX PECYPCOB).
Exponenta.ruhttp://www.exponenta.ruKommanusSoftline.

OOpasoBaTesibHBI MaTEeMaTHYECKHl caiT. MaTepuaiabl JUisi CTYASHTOB. 3adadud ¢
peLIeHUsIMHU, CIIPABOYHHK MO MaTEMATHKE, JJIEKTPOHHbIE KOHCYJIbTALIUH.

Marematika B OTKpeITOM KOJuiemke http://www.mathematics.ru

Math.ru: Marematuka u odpasosanue http://www.math.ru

MOCKOBCKMH LEHTP HENpepbIBHOrO MaTemaruieckoro obpasosanmsa (MLIHMO)
http://www.mccme.ru

Allmath.ru - Bcs matemaruka B ogHoM mMecTe http://www.allmath.ru

I'azera «MaremaTtuka» «U3ATENbCKOrO IOMa» «Ilepsoe CEHTSIOPs»
http://www. 1september.ru

Obmmepoccuiickuii MaTematudeckuii moptan Math-Net Ruhttp://www.mathnet.ru

Bes  snemenTtapHas Maremartuka: CpenHss MaTeMaTHdecKas HMHTEPHET —  IIKOJA
www.bymath.ru
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JTONOJIHEHUS U U3SMEHEHUS B PABOUEN ITPOTPAMME

JIOoTIONTHEeHNST 1 I3MEHEHHsI B padoyeil mporpamme 3a / y4eOHBIH o1,

B pabouyio mnporpammy mo aucuurummHe <«Marematuka» s cnernuanbHoctei:  11.02.02
«TexHnyeckoe OOCITy)KUBAaHHE U PEMOHT PaIUO3IEKTPOHHON TEXHUKH (1O oTpacisiM)», 15.02.06
«MOHTaX M TEXHUUECKAs! KCIUTyaTaLHsl XOJIOAWIbHO-KOMIIPECCOPHBIX MAIIMH M YCTaHOBOK (T10
OTpPAaCisiM)» BHOCATCSl CIENYIOIINE TOTIOJHEHUS] K U3MEHEHHS:

I[OHOJ'IHGHI/UI U U3MCHCHUA BHEC

(momxuOCTH, @ .M.0O., MOaIHCH)

Pabouast mporpamMma mepecMOTpeHa U OnoOpeHa Ha 3aCEJaHUU IIE€ArOTHYeCcKOro COBETa
KOJLIeKa
IIpotokon Ne oT« __ » 20 T.

3am. gupexropa no YMP
(monmuck)
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