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Coctasurens: Emucees.JO.I., mpernofasatens BhICIIeH KBaTH)UKAIMOHHON KaTETOPHH
CKT(¢)CIIGI'VT.

IIporpamma paspaGoTana ¢ yderom Tpebopanuit @T'OC cpemnero obmmero o6pa3zoBaHus,
YTBEPIKIEHHOTO TIpHKa3oM MUHICTEpCTBA 00pa30BaHust U HAYKH P® No 413 ot 17 mas 2012 (B pexn.
Ipukasa MunoGopuayku P ot 12.08.2022 Ne 732 ®esiepanbHON OCHOBHOH MPOTpaMMbL CPE/IHETO
o6Imero o6pasoBanus, yreepiacanas Munuctepcreom IIpocsemenus PO ot 23.1 1.2022 r. Ne 1014,
®I'OC cpemmero Mpo(ecCHOHAIBHOIO 00pa3oBaHWs IO CICHHAIBHOCTH 09.02.06. CereBoe u
CHCTEMHOE aIMUHMCTPHPOBAHHE, YTBEP/KIEHHOTO IpHKa3oM MuHHCTEpCTBA 00pa3oBaHus I HAyKH
P® or 10 wmroms 2023r. Ne519, 09.02.07. MupopMauuoOHHEIC CHCTEMBI M IIPOrpaMMHPOBAHHE,

YTBEp)KAECHHOIO MPHKa30M MumucTepeTBa 06pasoBanus U Hayku P ot 09 nexabps 2016 r. Ne 1547
(pen.01.09.2022 1.),



Conepxxanue

ITosicHuTenbHas 3anucka

OOm1ast xapakTepUCTHKa y4eOHOTO TpeaMera «MaTteMaTHKay
MecTto yueOHOro nmpenMera B y4eOHOM TUTaHe

PesynbTaThl OCBOCHUS y4eOHOTO IpeMeTa

Copepxanne yaeOHOTO MpeMeTa

TeMarnueckoe NJIaHUPOBAHUE

Temarnueckuii njaan

XapakTepucTHKa OCHOBHBIX BHIOB YU€OHOH JEATEIHHOCTH CTYICHTOB
Y4eOHO-METOUYECKOE H  MaTepHAbHO-TEXHUYECKOe 00ecredYeHne IMporpaMMbl
y4aeOHoro npeamera «MaTtemaTuka

Pexomennyemas nureparypa



1. HOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma mnpoduisHOTO YydeOHOro mpenmera «MaTemarukay mpeIHa3HAYeHa IS
M3y4deHUss MaTeMaTuKu B TmpodeccroHanbHOl  oOpasoBarenbHOl opranmzaiuu  CKT(¢)CIIOIYT,
peanmsyronieil 00pa3oBaTeNbHYI0 MPOTPaMMy CpeIHEro oOIiero oO0pa3oBaHHS B MpeaesiaX OCBOCHHUS
[ITICC3 na 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHKS MPH IMOATOTOBKE CIICIIMAIMCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpebOoBanuii PI'OC cpemgnero ooOmEero oOpa3oBaHUSA,
MPEeIbSABISEMBIX K CTPYKTYpE, COJCpKaHUI0O M pe3yjibTaTaM OCBOCHHS y4eOHOro mpeamera
«MareMatuka.

Copep:xaHue mporpamMmbl 1o npeametry «MareMmarruka) HalpaBlIeHO Ha JIOCTHXKEHUE CIIETYIOIINX
Lemen:

* (opmupoBaHNE LEHTPATHHBIX MATEMAaTUYECKUX MOHATHI( YMUCIO, BEIMYMHA, F€OMETpUYecKas
¢burypa, nepeMeHHast, BEpOATHOCTh, (DYHKITHS ), 00ECIIEUNBAIONINX MPEEMCTBEHHOCTh U MIEPCIIEKTUBHOCTh
MaTEeMaTHYeCKOro 00pa3oBaHus 00yJarOIMXCS:

* Pa3BUTHE HHTEIUICKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydJaroIuXcs, MO3HABATEIbLHOM
aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHMH, KPUTHUYHOCTH MBIIUICHUS, HHTEpeca K H3yUEHUIO
MaTEMAaTHKW;

* (¢dopMupoBaHue (PYHKIIMOHATHHOW MAaTeMaTH4YeCKOW TIpPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTEMaTHYECKHE AacCIeKThl B PEAbHBIX JKU3HCHHBIX CHUTYaIlMsIX M TPH W3YYCHUU JPYTHX YIeOHBIX
MIPEeIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OpMYyITUPOBATh X HA S3bIKE MAaTEMATUKH
M CO3/1aBaTh MaTEMaTHYECKHE MOJICIH, IPUMEHITh OCBOCHHBIA MaTeMaTUYCCKUI armapar JUisl pelIeHUs
MPAKTUKO-OPHUEHTUPOBAHHHBIX 33]1a4, HHTEPIPETUPOBATH U OI[CHUBATH IMOTY4YE€HHbIE PE3YJbTATHhI.

B mnporpammy BKIIOYEHO COJEp)KaHWE, HANpaBlIeHHOE Ha (OPMHPOBAHHWE Yy CTYICHTOB
KOMITETEHIINH, HeoOxomuMbix st KadecTBeHHOTo ocBoeHus [IIICC3 na 6a3e OCHOBHOrO O0OIIEro
o0pa30BaHMs C MOJIYICHUEM CPETHETO 00IIero 00pa3oBaHusl.

PaGouas mporpamma ydeOHOro mpeamera «MareMaTHKa» SBISETCS OCHOBOM JUIsl OMpeeTeHUS
COJIepKaHusl YIeOHOT0 MaTepualia, MoCIeA0BaTeIbHOCTH €r0 U3YICHHS, PACTIPEICIICHUS YICOHBIX YacoB,
BUJIOB CaMOCTOSITEIbHBIX PaboT, TeMaTHKU pedepaToB (IOKIAI0B), YUUTHIBas CHEMU(UKY MPOTpaMMbI
MTOJITOTOBKH CIIEITUAIIMCTOB CPEAHETO 3BEHA, OCBANBAEMBIX CIIEITHAIBHOCTEH
09.02.06 CeTeBoe M CUCTEMHOE aIMUHUCTPUPOBAHUE

09.02.07 UudopmarimoHHble CUCTEMBI U IPOrPaMMHUPOBaHNE

2.0BIAS XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA

VYuebublii mpenmer «Martematuka» sABIseTcs  (yHIAMEHTAJIbHBIM  00Ie00pa30BaTeNbHBIM
npeaMEeToM CO CIOKHWBIINMCA YCTOﬁqHBBIM COJACPIKaHUEM U O6HII/IMI/I Tpe6OBaHI/I$[MI/I K IIOAT'OTOBKE
CTY/IEHTOB.

B npodeccronanshoit  obpazoBarenbHor  opranmzanuu  CKT(h)CIIOI'YT, peanusyromeit

o0pa3oBaTeNbHYIO NMPOrpaMMy CpeaHero oomiero odpasoBanus B npezaenax ocBoenus [MIICC3 nHa Gaze
OCHOBHOTO 00mIero o0pa3oBaHUs, M3y4eHHE IMpEIMETa WMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT
TEXHOJIOTUYECKOT0 MpopuiIst MpohecCHOHATBFHOTO 00pa30BaHMsL.
[Ipu ocBoenun cnenuansHocTel CIIO TexHomornyeckoro npoduis npopeccuoHaNbHOIO 00pa3oBaHUs
09.02.06 CereBoe u cucremHoe agmuHuctpupoanue , 09.02.07 HudopmanmoHHBIE CHCTEMBI U
IporpaMMupoBaHue, npeamer «MareMmaTuka» KaKk TNpOo(UIbHBIM, YYUTHIBAIOUUN crenuduky
OCBaMBAEMBbIX CHEIMATBHOCTEH.

OTO BBIpaXaeTcs B COJAEPKAHUM OOy4YeHMs, KOJUYECTBE YacOB, BBIICISIEMbIX Ha H3y4CHHE
OTJENbHBIX TE€M MPOTpamMMbl, IITyOMHE UX OCBOEHHUS CTYyACHTaMH, O0ObEME M XapaKTepe MPaKTHUYEeCKHUX
3aHSATHUH, BUJaX BHEAYIUTOPHON CAaMOCTOSITEIHLHON paboOTHI CTYIEHTOB.

OOuue nenu u3yyeHus npeaMera TpaAUuLMOHHO pealu3yloTcs B YEThIPEX HalPaBJICHUSX:

1) obmiee npepcTaBneHUe 00 UIESX H METO/IaX MAaTEMAaTUKH;



2) UHTEIJIEKTYyaJIbHOE Pa3BUTHE;

3) oBragieHre HEOOXOIUMBIMH KOHKPETHBIMH 3HAHUSMH U YMEHUSIMU;

4) BocIIUTATEIILHOE BO3/ICHCTBHE.

[Mpodunuzanus neneld MareMaTHYecKoro OOpa3oOBaHUsI OTPAKAETCS HAa BHIOOPE MPHOPUTETOB B
opranuzanuu y4eOHOH AesITeNbHOCTH CTYACHTOB. [l TexHomornyeckoro npoduss npodeccuoHaabsHOro
oOpa3oBaHHsl BBIOOp II€NICH cMelaeTcs B MParMaTHYeCKOM HAmpaBlICHUH, MPEeIyCMaTPUBAIOIIEM
yCUJIGHWE U paclldpeHHe NPUKIATHOTO XapakTepa HW3Y4YeHHs] MaTeMaTHUKH, MPEeuMYIIEeCTBEHHOM
OpHEHTAIINH HA aJTOPUTMUYCCKUI CTHIIb TO3HABATEIHLHON NEATEIHHOCTH. VI3yueHue MaTeMaTuKH Kak
npodunsHOro 0011e00pa30BaTEIHLHOTO YYEOHOrO MPEIMETa, YUUTHIBAIOLIETO CelU(PUKY OCBaWBaEeMbIX
crynentamu criennanbHocteit CI10, obecneunBaercs:

- BBIOOPOM Pa3IMYHBIX MOJIX00B K BBEJCHHIO OCHOBHBIX IMOHSATHUI;

-opMUpOBaHUEM CHCTEMBI YYeOHBIX 3a/laHui, oOecrneunBaronmx 3(h(GEKTHBHOE OCYIIECTBICHUE
BBIOpAHHBIX 11€JIEBBIX YCTAHOBOK;

- of0oramieHueM CIeKTpa CTHJICH y4eOHOW NeATEIBbHOCTH 3a CYET COTJIACOBAHWS C BEAYIIMMH
NesITeIbHOCTHBIMU XapaKTEPUCTUKAMU BEIOpAaHHOM Mpodeccur CrerralibHOCTH.

[IpodunpHas cocTaBisionas OTpaKaeTcsl B TPEOOBAHUSIX K TOJTOTOBKE 00yUYAIONINXCS B YACTH

- o0mieil cucTembl 3HAHUI: coaep)KaTeIbHbIe MPUMEPHI UCIIOJIB30BAHUS MAaTEeMAaTUYECKUX UICH U
METOJIOB B MIPOECCHOHATHHON ACSITETLHOCTH;

- YMEHHI1: pa3nuyue B ypoBHE TPeOOBaHMI K CIIOKHOCTH MPUMEHSIEMbIX aJITOPUTMOB;

- IPAKTHYECKOTO MCIOJIb30BaHUS MPUOOPETCHHBIX 3HAHWM ¥ YMEHUN: HHIUBUIYaTbHOTO YIeOHOTO
OTIBITa B MOCTPOCHUHN MaTEMaTHUYECKUX MOJIEJeH, BEIIOJTHEHUH UCCIIEeI0BATEIbCKUX IIPOEKTOB.

Takum oOpa3om, peanuzaius COJEpKaHUs y4eOHOro MpeaIMeTa OPUEHTHPYET Ha NMPHOPHTETHYIO
POJIb MPOLIECCYaTbHBIX XapaKTEPUCTUK y4eOHON paboThl, 3aBUCAIIUX OT Mpoduis mpodheccuoHaIbHOro
o0pa3oBaHMsl, TOJTYICHHSI OIBITA MCIIOJB30BAHMS MATEMATUKH B COJIEPIKATEIBHBIX M MPOPECCHOHATLHO
3HAYUMBIX CUTYAlUsIX O CPAaBHEHUIO C (hOpPMaJIbHO-YPOBHEBBIMH PE3yJIbTaTUBHBIMH XapaKTEPUCTUKAMHU
o0OydeHusl.

Copep:xanne yueOHOTO MpeaMeTa pa3padoTaHO B COOTBETCTBUU C OCHOBHBIMHU COJIEPKATEIbHBIMU
JUHUAMHU OOy4YeHUs MaTeMaTHKe: aireOpandeckas JIMHUS, BKIIIOYAIOUasi CUCTEMAaTU3alMI0 CBEACHUN O
YHcliaX; W3y4YeHHE HOBBIX W 0000IIeHHWE paHee H3yYeHHBIX orepainuii (BO3BEJACHHE B CTEMCHbD,
W3BJICYCHHUE KOpPHS, JorapuMupoBaHWe, CHHYC, KOCHHYC, TAaHTCHC, KOTAHITCHC W OOpaTHBIE K HHM);
M3Y4YE€HHE HOBBIX BHJIOB YHCIIOBBIX BBIpOKEHUH U (POPMYIT; COBEpPIICHCTBOBAHHE MPAKTUUECKUX HABBIKOB
U BBIYUCIIUTEIHHONW KYJIBTYpPhI, PACIIUPEHHE W COBEPIICHCTBOBAHHE alNTreOpamdyecKoro armapara,
c(hOpPMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, M €r0 MPUMEHEHHE K PEIICHUIO MAaTeMAaTUYECKUX U MIPUKIaTHBIX
3ajauy;

- TEOPETUKO-PYHKIIMOHAIbHAS JTHUHUS, BKIIOUYAIOIIasi CUCTEMATU3allMI0 U paclIupeHne CBECHUI O
(YHKIUSAX, COBEPIICHCTBOBAHNE IPa@UUeCKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJICSIMU M METOJIaMHU
MaTEeMaTHYECKOTr0 aHalu3a B 00beMe, MO3BOJSIONIEM HCCIIEN0BaTh IEMEHTapHble (PYHKIIMH U pellaTh
MPOCTEHIIINE TeOMETPpUUYECKUE, PU3NICCKUE U IPYTHE MPUKIIATHBIC 33/1a4H;

- TWHHS ypaBHEHUN U HEPABEHCTB, OCHOBAHHAs HAa MOCTPOCHUU M MCCIICTOBAHHH MaTEMAaTHUECKUX
MOJICJICH, TIepeceKaronascs ¢ Aredpandeckol U TeOPEeTUKO-(yHKITMOHATHHOM JIMHUSIMHU W BKJTIOYAIOIIAs
pa3BUTHE U COBEPIICHCTBOBAHME TEXHHUKHU aNreOpandeckux MpeoOpa3oBaHUM sl pelleHus ypaBHEHUH,
HEPABCHCTB MW CcHCTeM; (OPMHUPOBAHUE CIIOCOOHOCTH CTPOWTh U HCCJICIOBATH IMPOCTEHIIIHE
MaTeMaTHYeCKUe MOJETH TpPU pPEIICHUW NPUKIAAHBIX 3313y, 3aJad U3 CMEXKHBIX M CIEIUATbHBIX
JUCIIUILINH;

- FeOMeTpHUYIecKast TUHUS, BKITIOYAOIIast HATJISIHbIC IPEICTABICHHS O IPOCTPAHCTBEHHBIX (PUTYpax
W W3ydeHHEe WX CBOKMCTB, ()OPMHUPOBAHHWE WM PA3BUTHE IMPOCTPAHCTBEHHOTO BOOOPaKCHHS, Pa3BUTHE
CIOCOOOB TEOMETPUYECKHX M3MEPEHUH, KOOPAMHATHOTO W BEKTOPHOTO METOAOB JHJsl peIleHus
MaTeMaTHYECKHUX ¥ MPUKJIATHBIX 33]1a4;

- CTOXacTU4YecKasl TUHUS, OCHOBaHHAs HAa Pa3BUTUM KOMOMHATOPHBIX YMEHUH, MPEACTaBICHUN O
BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETr0 MHUpa.

B TemaTudeckoM TutaHe MpPOrpaMMbl YYEOHBIN MaTepual MpeacTaBieH B GopMe YepeayIonIerocs
pa3BepTHIBAHUS OCHOBHBIX COJEpPKATENbHBIX JHMHUN (aireOpandeckoi, TeopeTUKO-(QyHKIIMOHAIbHOMU,
yYpaBHEHUU U HEPABEHCTB, T€OMETPUUYECKOM, CTOXACTUYECKOI), YTO MO3BOJIIET THOKO MCIOIh30BaTh UX



PacrojoKeHUE U B3aUMOCBS3b, COCTABIATh pabouMii KajleHIapHbIH U1aH, O-pa3HOMY 4Yepeays yueOHbIe
TeMbl (T7aBbl ydeOHHMKA), YyuuThIBas Mpoduiab mnpodeccHoHaTbHOro o00pa3oBaHus, cHenuduKy
ocBauBaemoii crieuuainbHocTu CIIO, ryOuny u3ydeHust MmaTepuana, ypoBeHb MOJITOTOBKU CTYACHTOB I10
MpEIMETY.

N3ydenue oOieoOpa3oBaTeNnbHON y4eOHOro MpeaMeTa 3aBepIIacTcsl MOJBEACHUEM HTOroB B 1
cemectpe B Qopme muddepeHIIMpoBaHHOrO 3aueTa, BO 2 cemecTpe B (QopMme SK3aMeHa B paMKax
MPOMEKYTOUYHOM aTrTecTanuu cTyaeHToB B mpoiecce ocBoeHus OIIOII CIIO ¢ nmomydeHnem cpemaHero
obmiero oopazosanus (ITIICC3).

3.MECTO YYEBHOI'O IIPEIMETA B YYEBHOM IIJIAHE

VYueOnblii npeaMer «MareMaTuka» SBISETCS YacThO 00s3aTeIbHOM TPEIMETHOW 00acTH
«Marematuka u uapopmaruka»y ®I'OC cpeanero oduiero oOpazoBaHusi.

B yue6nsix mnanax [MIICC3 cnenmansnocteit CKT(()CIIOI'YT, peanusyromeir o0pa3oBaTenbHYyO
MporpaMMy CpeaHero oomero ooOpa3zoBaHus, ydeOHBIM mpeamer «MaTemaTthkay BXOIUT B COCTaB
obmeobpaszoparenpHoro mukina [IIICC3 na 6a3e OCHOBHOro o0mero o0Opa3oBaHUSI C MOJyYEHUEM
cpeaHero o0mero oopa3oBaHus B KauecTBe NPOQPHUIBLHOTO MpeaMeTa, (GOpMHPYEMOro 13 00s3aTebHBIX
MPEeIMETHBIX obnacreit ®I'OC cpennero obmero obpazoBanus, A cnenuanbHocte CITO
TEXHOJIOTUYECKOT0 MPOoduiIs mpodheCcCHOHATHFHOT0 00pa30BaHUs

4. Ilnanupyemble pe3y/bTAaThl 0CBOEHUS 0011€00PA30BaATEJIbHON JUCHUIJIMHBI B
coorBercTBHHU ¢ PI'OC COO u ®OII COO

IIpenmerneie (IIP) pesynbrats! | JInunoctsie (JIP) pe3yabTaThl | .MeTanpeaMeTHbIe (MP)
OCBOEHHS MpPOrpaMMbl Y4eOHOIO | OCBOCHMS IPOrpaMMbl y4eOHOTO | pE3yIbTaThl OCBOCHHUS
npeamera«MareMaTuka» npeaMera «Maremarukay | IpOrpaMMBbI y4ebHOro
XapaKTepU3yIOTCSL: npeameTa «Maremaruka
XapaKTEepU3yHTCH: «XapaKTEPU3YIOTCH:
ITPI. BJIQJICHHUE METOAAMH ['paxk1aHCKO€ BOCIMTAHHUE: 1) Vhusepcanvnole
JI0Ka3aTeNbCTB, aNropuTMaMu JIP1.  chopMHpPOBAHHOCTBIO | HO3HAGAMENbHbIE  OelCmElUs,
peuicHuA 3anad; YMEHHE | rpakIaHCKOU TO3ULIMH | 0becneuusaom Gopmuposarue
(hopmynupoBaTh  ONPEACNCHUS, | 0Gyuaromerocs Kak aKTHBHOTO M | 6a306bix KOCHUMUBHBLX
AKCHOMBI M TCOPEMBI, NPUMEHATE | oTBETCTBEHHOTO 4JIeHA | npoyeccos ooyuarouuxcs
uX, IHPOBOAWTH JOKA3ATCIBHBIC | hoccuiickoro 001IIeCTBa, | (0OCcB0€eHUe MemOO08 NO3HAHUSL
PacCyXACHWI B XOAC PCHICHWA | npencrapnennem o0 | okpyacarowezo mupa;
sajad, MaTEMaTHYECKHUX OCHOBAX | npumeHerue JIO2UYECKUX,
[IP2.  ymenme  omepupoBarh | PYHKIHOHUPOBAHUS  PA3IMYHBIX | UCCIE006AMENLCKUX ONepayul,
HOHATUSIMU: CTECIICHDb qgucia, | CTPYKTYp, ﬂBJ‘ICHI/IfI, npoucayp yMeHud pa60mamb c
norapupm qHCIIa; yMeHHe | TPaKIaHCKOro oOmiecTBa (BBIOOPHI, | ungopmayuets).
BBITIOJHATh BBIUMCJIEHHE | OIPOCBI M 1p.),  yMeHueMm | basoBbie JIOTUYECKHUe
3Ha4YeHUH U  TNpeoOpa3oBaHMA | B3aMMOAEHCTBOBATE C | ACHUCTBHUS:
BBIDAKECHUM CO CTCNCHAMHM W | COMMATbHBIMA uHCTUTYTamMmu B | MP1. BBIIBIISITD "
J'IOl“apI/I(I)MaMI/I, Hpeo613330133'1'11/15I COOTBECTCTBUU C UX (I)YHKLII/IHMI/I u XapakTepU30BaTh
npo6Ho-pa£1.p10Haanmx Ha3HATCHACM. CYILLIECTBEHHbBIE MIPU3HAKU
BRIPAKCHIH, IatproTiieckoe MAaTeMaTHIeCKHX  OOBEKTOB,
1IP3. yMeHue onepuposarp | BOCUHIAHHC. MOHATUH, OTHOIICHUN MEXITY
ITOHATUSAMU: paluOHAIbHBIE, J}PZ.U C@OPMHPOBaHHOCTBKU) MOHATHAME;  (DOPMYITHPOBATH
HUppaLUOHAIIbHBIE, POCCHUNCKON TpaXXJaHCKOH oTpeeneHns [OHATHI:




noKa3aTesbHbIE,
norapupMHUECcKue,

CTCIICHHBIC,

TPUTOHOMETPUYECKHE YPABHEHUS

1 HCPABCHCTBA, UX CUCTCMBbI;

[1P4. ymenue onepupoBaTh
MOHATUAMHU: (DYHKITHS,
HenpepbIBHAS (YHKIIHSA,
IIPOM3BOTHAS, IEPBOOOpA3HAS,

OTIpe/ieNIEHHBI HHTErpall; yMEHHE

HaXOJUTh POU3BOHbIC
3JIEMEHTAPHBIX (YHKIINH,
UCTIONB3Ysl CIIPABOYHBIC
MaTepHalIbl; UCCIEI0BATh B
HPOCTEHIINX CITydasX GyHKIUH
Ha MOHOTOHHOCTbH, HAXO/IUTh
HanOOJIbIIE 1 HANMEHBIITHNE
3Ha4eHUs! (PYyHKLUIT; CTPOUTH
rpaduKi MHOTOWICHOB C
UCTIOJIb30BAaHUEM amIapaTa
MaTEeMaTHYECKOTO aHAIIN3a;
IPUMEHSTH TPOU3BOIHYIO IIPH
pelLIeHUH 3a1a4 Ha JIBI)KCHHE;
peuaTh NpaKkTUKo-
OpPUEHTHPOBAHHBIE 3a/1a41 Ha
HauOOJIbIINE U HAUMEHbIIINE

3HAYCHHS, HA HAXOXKJACHUC ITYTH,

CKOPOCTH M YCKOpPEHUs

I1P5 yYMEHHE
MTOHATUSAMM:

byHKIIHS,

OIepupOBaThH
panmoHaIbHast
HoKa3aTesbHast

¢byHKIMsA, CcTeneHHas (YHKIMA,

Jorapudmuyueckas

TPUTOHOMETPHUUYECKHE
oOpaTHble  (YHKIIUH;
CTPOUTH  TpapUuKu

byHKIHS,
byHKIUY,

yMEHHUE
U3yYEHHBIX

GyHKIUH, UCIIONB30BaTh rpapuKu

IIPU  U3Y4YECHUM IIPOLECCOB
3aBUCUMOCTEH, TIpH
3alad = U3 ApYrux

n

peeHuu
y4eOHBIX

MPEeIMETOB M 3a/lady U3 PealbHOU

KHU3HHM;, BBIpaXaTb (HopMyrIamu
3aBUCHUMOCTHU MEXY
BEJIMYMHAMU;

[TP6. ymenue pemiarb TEKCTOBBIE
3aladyd pa3HbIX THIOB (B TOM

qucCJI€ Ha IPOUCHTHI,
JyaCTu, Ha JBHXXCHHC,

JIOJIA

n

paobory,

CTOMMOCTh TOBAapOB M  YCIYT,

nus3
JINYHBIMU

HaJoru, 3aJadu
yIpaBJiIeHUS

obnactu

u

WUJICHTUYHOCTH, YBaXKEHUS K
MPOILIIOMY u HACTOSIIEMY
POCCUICKOHN MaTeMaTHKH,
IICHHOCTHBIM  OTHOIIEHHEM K
JOCTHIKEHUAM POCCUMCKHX
MaTEMaTHKOB u pOCCUCKON
MaTeMaTH4YeCKOM ILIKOJIBI, K

MCIIOJIb30BAHUIO 3TUX JOCTUKCHHM
B JIPYyrUX HayKaX, TEXHOJIOTHUSX,
cepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O
BOCIIUTaHUS:

JIP3. oco3HaHUEM IYXOBHBIX
[EHHOCTEH POCCHICKOTO HapoAa;
c(hopMUPOBAaHHOCTHIO
HPABCTBEHHOT'O
THYECKOTO MOBE/ICHUS,
CBSI3aHHOTO  C  TPAKTHYECKUM
MPUMEHEHUEM JOCTH)KCHUN HayKH
51 JIESITEIIbHOCTBEO Y4€HOT0;
OCO3HAaHWEM JIMYHOTO BKJIaga B
MOCTPOCHUE yCTONYHUBOTO
Oymy1ero.

DCTeTHYeCKOe BOCIIUTAHUE:!

JIP4. 3CTETUYECKUM
OTHOIIEHHWEM K MHpPY, BKIIOUYAs
ACTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peuleHu#, pacCyKJICHUN;
BOCTIPUMMYHUBOCTBIO K
MaTeMaTHYECKUM acreKTam
Pa3INYHBIX BUAOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHUE:

JIPS.  copmupoBaHHOCTHIO
YMEHUS MPUMEHSITh
MaTeMaTH4eCcKue 3HAHUSA B
MHTEpecax 3I0pPOBOTO u
O0e3omacHoro  oOpaza  KHU3HH,
OTBETCTBEHHOTO  OTHOIICHUS K
CBOEMY  3IIOpPOBBIO  (3I0OpOBOE
MUTaHUE, cOaaHCUpPOBaHHBIN
PeKUM  3aHATHH W OTIBIXA,
perynspHas ¢buznyeckas
AKTUBHOCTH); ¢du3ngeckoro
COBEpPILICHCTBOBAHMUS, pH
3aHATUAX CIIOPTHUBHO-
03/I0POBUTEILHOM 1A TETLHOCTBIO.

TpynoBoe BocnuTaHue:

JIP6. TOTOBHOCTBIO K TpY.y,
OCO3HAaHHEM LEHHOCTHU

CO3HaHmus,

yCTaHaBJINBATh
CYIIECTBEHHBIN MpU3HAK
KiIaccu(uKaluy, OCHOBaHUS
JUIsl 000OIIEHUST U CpaBHEHUS,
KPUTECPUH MIPOBOJIUMOTO
aHaJM3a,

MP2. BOCIIPUHUMATD,
dbopmynupoBaTh u
peoOpa3oOBEIBATh  CYXKJICHUS:
YTBEPAUTEIIbHBIC u
OTpHIIATENIbHBIC, CIUHUYHBIC,

YaCTHbIC U O6H_II/Ie; YCJIOBHBIC;

MP3. BBISBIISTH
MaTeMaTU4eCKHE
3aKOHOMEPHOCTH,
B3aUMOCBSI3M U TIPOTUBOPEUHS
B ¢akrax, JTaHHBIX,
HaOJIFONEHUAX u
VTBEPKACHUSX;  Mpeiararhb
KPUTEPUU  JJI1  BBISBICHUS
3aKOHOMEPHOCTEH u
IIPOTUBOPEYUH;

MP4. JeJaTh  BBIBOJBI C
HCIOJIb30BaHUEM 3aKOHOB
JIOTUKHU,  JEIYKTUBHBIX U
WHIYKTHBHBIX
YMO3aKIIIOUECHU N,
YMO3aKIJIFOUEHHH 10 aHAJIOTHH;
MP5. IIPOBOUTH
CaMOCTOSTEILHO
JIOKa3aTeJIbCTBa
MaTeMaTHYECKUX

YTBEpKACHUN (TpsMblE U OT

MIPOTHBHOTO), BBICTpanBaTh
apryMeHTaIHIO, MIPUBOIUTH
IpUMepPbl U KOHTPIPUMEPHI;
000CHOBBIBaTh  COOCTBEHHBIE
CY>KJICHUSI U BBIBO/IbI;

MP6. BBIOMPATh CIOCOO
pemieHuss  ydeOHOW  3amadym
(cpaBHUBATH HECKOJIBKO
BapUaHTOB perieHwus,
BBIOMpATh HanOoee
OIXO TSN c y4ETOM

CaMOCTOSITENIFHO BBIJCIICHHBIX
KpUTEPUEB).




CEMEVHBIMU ¢buHaHCcaAMM);
COCTaBIISITh BBIPa)KEHHUS,
ypaBHEHUS, HEPaBEHCTBA U HX

CUCTEMBI IO YCJIOBHIO 3aJa4H,
HCCIIEIOBATh HOJTy4YE€HHOE
pelnieHue " OIICHUBATH
MPaBA0NO0I00HOCTh PE3YIbTATOB;
I1P7. YMEHHE ONepUpOBaThH
TOHSTHSIMH: cpenHee
apudmernyeckoe, MeMaHa,
HaumOoJbIllee W  HAaUMCHbIIEE
3HAYEHUs, pa3Max, JUCHEPCHUs,
CTaHJIaPTHOE OTKJIOHCHHE
YHCIOBOTO  Habopa;  yMEHHue
W3BJICKATh,  HHTEPIPETUPOBATH
nH(pOpMaLIKIO, TPEICTABICHHYIO
B Ta0iMIax, Ha Juarpammax,
rpadukax, OTPAXKAIOIILYIO
CBOWMCTBA pealbHBIX MPOIECCOB U
SIBJICHU; MIPEJICTaBIATh
nHpOpMAIIHIO c IIOMOLIBIO

Ta0JIMIl U IMarpamm; UCCleoBaTh
CTaTUCTUYECKUE TaHHBIC, B TOM
qucle c IpPUMEHEHHUEM
rpaguyecKux METOJIOB u
3JIEKTPOHHBIX CPEJICTB;

IIP8.  ymeHue  omepupoBarhb
MOHATUSAMU: CIyYaWHBIM ONBIT U
Cly4daitHOoe coObITHE,
BEPOATHOCTh CIIy4aiiHOTO
COOBITHSA; YMEHHME BBIYUCIATH
BEPOATHOCTb C HCIIOJIB30BAHNEM
rpaguYecKux METO/IOB;
IPUMEHATh (OPMYIIBI CIOKEHHS
U YMHOXEHUS BEPOATHOCTEH,
KOMOHHATOpHBIE (bakThI u
dbopMynBl TIpU pelIeHWuW 3ajad;
OLICHUBATH BEPOATHOCTH
peasIbHBIX COOBITHI; 3HAKOMCTBO
CO CIydYallHBIMM BEJIMYMHAMU;
YMEHHE MPUBOAUTH IPHUMEPHI
NPOSIBJICHUST 3aKOHa  OOJBIINX
qucen B MIPUPOTHBIX u
OOIIIECTBEHHBIX SBJICHUSX;

IIP9.  ymeHue  omnepupoBarb
MOHATUSIMM:  TOYKa,  MpsMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYTPaHHBIN yroi,
CKpEILMBAIOIINECS psIMBIE,
IapaJUIeIbHOCTD u

TpyAOIIO0uS; HUHTEPECOM K
pa3IMYHbIM cdepam
npoeCCUOHATLHON JIEATEIIEHOCTH,
CBSI3aHHBIM C MaTEMaTHKOW M €€
MIPUIIOKCHUSIMH, YMECHHEM
COBEpIIaTh OCO3HAHHBIN  BHIOOP
Oymyteit npodeccun u
peaa30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC IIJIaHBI; TOTOBHOCTBIO
u CIIOCOOHOCTBIO K
MaTeMaTHYECKOMY OOpa30BaHHUIO U
camM0o00pa30BaHUIO Ha MPOTSHKEHUU
BCeM JKHU3HHM; TOTOBHOCTRIO K
AKTUBHOMY YYaCTHIO B pEIICHUU
MIPAKTUICCKIX 3a1a4
MaTeMaTHYECKOW HATIPABICHHOCTH.

DKOJIOrH4ecKoe BOCIIUTAHUE:

JIP7.  copMUpPOBAHHOCTHIO
HKOJIOTMYECKOM KYJIBTYPHI,
MOHMMAHUEM BJIMSIHUS COL[MAJIbHO-
HSKOHOMHUYECKUX  IPOLECCOB  Ha
COCTOSTHUE MIPUPOIHOM u
COLMAJIBHOM Cpellbl, OCO3HAaHUEM
r7100aIbHOTO Xapakrepa
IKOJIOTHUECKUX npobiewm;
OpHEHTAlMEW Ha  INPUMEHEHHE
MaTeMaTUYeCKHX  3HaHUM A
peleHus 3a1a4y B o0nactu
OKpYKaroleun cpenbl,
IJJAHUPOBAHUS  TIOCTYNIKOB U
OLICHKH ux BO3MOYKHBIX
MOCIEACTBUM I OKpY>Karoleu
CpeJbl.

LlenHocTtn HAYy4YHOTO
MO3HAHUS:

JIPS.  chopmupoBaHHOCTHIO
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAyKu W
00111eCTBEHHOM MPAKTUKH,
MMOHUMaHHEM MaTeMaTH4ecKoi

HayKH Kak cQepbl YeloBeYecKOou
NeSITEIbBHOCTH, TAloB €€ pa3BUTHS

u 3HAYMMOCTHU IJid  pa3sBUTUA
OUBHUIIN3allUN, OBJIaJICHHUEM
SA3BIKOM MaTEMAaTUKHU u

MaTE€MaTU4YeCKONl KYyJIbTYpOM Kak

CpcaACTBOM ITO3HAHUA MHpa;

bazoBble  ucclieoBaTenbCcKue
JEUCTBUSA:

MP7. wucnonp3oBaTh BONPOCHI
KakK UCCIIEN0BATENbCKUI
UHCTPYMEHT MO3HAHUS,
dbopMynupoBath BOIIPOCHI,
¢bukcupymoIime npoTuBopeyune,
npobiemy, yCTaHaBIUBAaTh
HCKOMOE u JTAaHHOE,
¢dbopmupoBath TUIIOTE3Y,
apryMeHTUPOBaTh CBOIO

MMO3HUINI0, MHECHHUE,

MPS. MPOBOJUTH
CaMOCTOATEILHO
CILJITAHUPOBAHHBIH
AKCIICPUMEHT,  HUCCJICIOBAaHHE
o YCTaHOBJICHUIO
0CcOOCHHOCTEH
MaTEMAaTHYECKOTO 00BeKTa,
SIBIICHU, npoiiecca,
BEISIBIICHHIO 3aBHCHMOCTEH

Me)KI[y06’beKTaMI/I, SABJICHUAMU,

polLeccamy;
MP9. CaMOCTOATENIbHO
dbopMynupoBath 0000IICHUS U
BBIBOJIBI [0  pe3ylbTaTam
MpOBEAEHHOTO  HAOJIOICHMS,
U CCIIEIOBaHMUSI, OIICHHUBATH
JIOCTOBEPHOCTh  TIOJIYYEHHBIX
pe3ynbTaToOB,  BBIBOJIOB U
0000IIIEHHI;

MP10. IIPOTHO3UPOBATH
BO3MOKHOE pa3BuUTHE

mpolecca, a TakKe BBIIBUTATh
TIPEITOJIOKCHUS 0 ero
Pa3BUTHHU B HOBBIX YCIIOBHSIX.
Pab6ota ¢ naOpMaIIHeii:
MPI11. BbIsSBIATH JAehUITUTHI
uHpopManuy,
HEOOXOMMMBIX MJIS OTBETA Ha

JaHHBIX,

BOIPOC M s pelieHus
3ajauy;

- BBIOMpaTh HMH(OpPMALHMIO U3
UCTOYHHUKOB pa3INYHbIX
THUIIOB, aHAJIN3UPOBATh,
CUCTEMATU3UPOBATh u




NEPIEHAUKYIIIPHOCTh MPSIMBIX H
IIJIOCKOCTEH, yron MEXIY
IPSIMBIMM, YTOJI MEXKIY NPAMON U
IUIOCKOCTBIO, yroia MEXY
IUIOCKOCTSIMH, ~ PacCTOSIHUE  OT
TOYKH 10 INIOCKOCTH, PACCTOSIHUE
MEXIy NpSAMBIMH, PpacCTOSHHE
MEXIYy IIJIOCKOCTSIMU; yMEHHUE
UCIOJb30BATh  TPU  PEIICHUU
3aJad  M3y4yeHHblE  (PAKTBI |
TEOpEeMbl IJIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OO0BEKTOB
OKpY’KaroIlero M1pa;

[IP10.  ymeHue
MOHATHUSIMHU: MHOTOTPaHHHK,
CeYeHHEe MHOTOTpaHHUKA, KYO,
napasuleenumnesn, npusma,
UpaMuaa, ¢urypa u
MOBEPXHOCTh BpaLICHUS,
LWINHAP, KOHYyC, Mmap, cdepa,
ceuyeHHss  (QUTYphl  BpAaIICHHUSA,
IUIOCKOCTh, Kacaroujasicsa cgepsl,
IINHApPA, KOHyca, IUIOMIAIb
IIOBEPXHOCTHU IUpPaMU/IbI,
NpU3MBI, KOHYCa,  IIHJIMHJIpA,
wiomaas chepbl, 00beM Kyoda,
PSIMOYTOJIBHOTO

napajjiesienunena, — MUPaMUBbI,
NpU3MBI, IWIMHApPA, KOHYCa,
mapa;  yMeHHe  H300paxarb
MHOTOTPAaHHUKH W TIOBEPXHOCTH
BpAILEHHs, UX CEYEHUS OT PyKH, C
MOMOIIBIO YEePTEIKHBIX
MHCTPYMEHTOB U  3JIEKTPOHHBIX

OIepUpPOBATH

CPEACTB; YMEHHE pPAaCIlO3HABATh
CUMMETPUIO B  IIPOCTPAHCTBE;
YMEHHE pacro3HaBaTh
MpaBUIIbHBIE MHOTOTPAHHUKH;

I[TP11. ymeHuwe omnepupoBaTh
MOHSATUSIMH: JIBHIKEHHE B
MPOCTPAHCTBE, moA00HbIE
burypsl B IIPOCTPAHCTBE;
HUCIIOIB30BaTh OTHOIIIEHHE
TIoIaaeH MOBEPXHOCTEN u

00BEMOB TOAOOHBIX GUTYp MpH
pelLeHNH 3aa4;

I1P12. yMeHue BBIYUCIIATH
T€OMETPUUYECKHE BEJTMYMHBI
(nmuHA, Yroi, IUIOIMIAIh, OOBEM,
IUIOIIAAb MTOBEPXHOCTH),

TOTOBHOCTBIO OCYIIECTBIISATH
MPOEKTHYIO U HCCIIEI0BATENbCKYIO

JEeSATENIbHOCTh UHIUBUAYAIbHO U B
rpymnre.

UHTEPIPETHPOBATH
WH(}pOpMaIUIOpa3IMIHBIX
BUJIOB ¥ JOPM TIPEICTABIICHHUS;

MP12. CtpyKTypUpOBaTh
uH(pOpMaLIMIO, TPEACTABIATh
e¢ B pa3nmuuHBIX (popMmax,

WLTIOCTPUPOBATH IpaUyuecKy;
MP13.
HaA&KHOCTh HMH(pOpPMAIMU IO

OLICHUBATb

CaMOCTOSITEIILHO
chOpMYITHPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanvnoie
KOMMYHUKAMUGHDbLE
Oeticmeusl,
obecneuusaromMc@hopmMupoB8arH
0CMbCOYUATILHBIX HABLIKOB
00yUaOWUXCA.

Oburenue:

MP14.  BocnpuHuUMaTh U

(bopMyIHpOBaTh CYXJICHUS B
COOTBETCTBUU C YCIOBHSIMH U
HeJIsIMA ~ OOILICHMS;,  SICHO,
TOYHO, TPaMOTHO BBIPAXKATh
CBOIO TOYKY 3PEHUS B YCTHBIX
U TNHChMEHHBIX  TEKCTax,
JaBaTh TIOSICHEHHUS 110 XOIY
pelieHus 3ajauu,
KOMMEHTHPOBATh MOJYYCHHBIH
pe3ynbTart

MP15. B xozme ob6cyxaeHus
3aJaBaTh BOIIPOCHI o
CYIIECTBY 00CYXIaeMOM TEMBI,
mpoOJeMBbl, pelaeMon 3a1auw,
BBICKa3bIBaTh ujeu,
HalleJICHHBIC Ha TIOUCK
pELICHUS, COIOCTABISATh CBOU
CYKICHHUS C  CYXICHHSIMH
JPYTUX YYaCTHUKOB JHUajiora,

OOHAapy)XMBaTh pa3audue W
CXOJCTBO MO3UIIHM, B
KOPPEKTHOI dopme

dbopMynupoBaTh pazHOTIACHS,
CBOM BO3PAXKEHUS;

MP16. IIpencrasnsate
pe3yNbTaThl pELIeHHs 3aJauu,
HKCIEPUMEHTA HCCIICIOBaHUS,
IIPOEKTA, CaMOCTOSITENILHO
BBIOMPATH ¢dopmar




UCTOJB3Yysl M3y4YeHHbIE (HOPMYIIBI
U METOJIBL;

[IP13. ymenue omnepupoBaTh
MOHATHSIMHU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPIMHATHI
TOYKH, BEKTOp, KOOPAHUHATHI
BEKTOpA, CKaJIsIpHOE
MPOU3BEACHUE,  yroll  MEXAY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YUCIIO;
HaxOJIUTh C MOMOIIBIO U3YYEHHBIX
bopMyll KOOpAMHATHI CEPEIUHBI
OTpe3Ka,  pacCTOSHUE  MEXIy
JIBYMSI TOUKaMHU;

[1P14. yMeHue BbIOMpAThH
MOAXOMSIIMN U3YYEHHBIA METOJ
JUISt peLIeHus 3a7a4H,
pacno3HaBaTb ~ MaTeMaTHYECKUE
(hakTbI u MaTeMaTU4ECKue
MOAEIU B  MPUPOJHBIX U
OOIICCTBCHHBIX  SIBICHUSX, B
HUCKYCCTBE; YMEHHUE IPUBOJIUTH
MIPUMEPBI MaTeMaTUYECKHUX
OTKPBITUI pOCCUNCKOI u
MHPOBOM MaTeMaTU4ECKON HayKH.

ITP15. YMETH OIIEPHUPOBATH
MOHATHSIMHU: TOXKJIECTBO,
TOXJIECTBEHHOE MpeoOpa3oBaHHUe,
ypaBHEHHUE, HEPaBEHCTBO,
cucrema YpaBHEHUH u
HEPaBEHCTB, PaBHOCUIILHOCTh
YPaBHEHUH, HEPABEHCTB U
CHCTEM, panuoOHaJIbHBIE,
MPPALMOHAIIBHEIE,

[IOKa3aTelbHBIE, CTEIICHHBIE,
Jorapumuyueckue,

TPUTOHOMETPUYECKUE YPaBHEHHUS,
HEPABEHCTBA W CHUCTEMBI; YMETh
peuiatb ypaBHEHUs, HEPABCHCTBA
U CHCTEMBI C  IOMOIIBIO
pa3IMYHBIX IPUEMOB; pELIaTh

YpaBHEHUS, HEpPaBEHCTBA U
CUCTEMBI c apamMeTpoM;
MIPUMEHSATH YpaBHEHUS,

HEPABEHCTBA, UX CHUCTEMBbI JUIA
penieHusl MaTeMaTH4eCKUX 3ajad
U 33/1a4 U3 Pa3IM4HbIX oOsacTel
HayKHU U peaJIbHOW KU3HH;

I1P16. yMETh CBOOOTHO
OIIEPHPOBATH HOHSTUSIMU:

BBICTYIIJICHUA C Y4YCTOM 3ajay
Mpe3eHTallMl  OCOOEHHOCTEH
ayIMTOPHH;

pezynamugHble

MP17. CocraBiusaTh  IUIaH,
AITOPUTM  pELICHUs 3a/ayH,
BBIOMPATH CIIOCOO pEIIeHUs ¢
Y4ETOM HMMEIOLIMXCSI PECYPCOB

i COOCTBEHHBIX
BO3MOKHOCTEH,

apryMEeHTHUPOBATH u
KOPPEKTUPOBATh BapUaHThI

pelieHu C  y4eTOM HOBOM
nHpopManuu;

MP18. Bunamnerrs HaBBIKAMU
MO3HABATENBHOW  pediexcun
KaK OCO3HAHHUs CBEpIIAEMbIX
JNEUCTBUH W  MBICIUTEIBbHBIX
MIPOLIECCOB, HMX PEe3yJIbTATOB,
BJIAACTh crocobamMu
CaMOIIPOBEPKH, CaMOKOHTPOJISI
npoiiecca i pe3yibTrara

penieHus MaTeEMaTHYECKOMI
3aJ1a4u;
MP19. IIpensuners

TPYIHOCTH, KOTOPBIE MOTYT
BO3HUKHYTb TP  PEIICHUU
3a/1auyd, BHOCUTH KOPPEKTHBBI
B JICITEIBHOCTH Ha OCHOBE
HOBBIX 00CTOATENLCTB,
JIAHHBIX, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

MP20. OreHnBaTh
COOTBETCTBUE Pe3yJbTaTa LeJIN
51 YCIIOBUSM, OOBSCHSITH

NPUYUHBl  JIOCTUXKEHUS WIH
HEJIOCTIDKCHHSI  PE3YJIHTaTOB
JIeSITEILHOCTH, HaxOJINUTh
ommoKy, JaBaTh OLICHKY
MPHUOOPETEHHOMY OIIBITY

CosmecmHou oesmenbHocmu

MP21. IHouumatn "
WCIIOJIb30BaTh IPEUMYILECTBA
KOMaHJIHOH Hu

WH/IMBUYaJIbHOW paboThl MpU
pelieHnn  yuyeOHBIX — 3ajad,
IPUHUMATh ILI€JIb COBMECTHOM
JEeSTEIbHOCTH,  TUIAHUPOBAThH
OPraHu3aInIo COBMECTHOM
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JABMOKXCHUC, HapaHHeHBHLIﬁ
NEepCHOC, CUMMCTpUA Ha
IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, npeoOpa3oBaHue

nmoaoOus, TMoAo0HbIE  (UTYPHI;
YMETh paclo3HaBaTh paBHBIC U
MoA0OHbIE (UTYPBI, B TOM YHCJIE

B IIpUPOJE, UCKYCCTBE,
apXUTEKTYPE; YMETh
HCIOJIb30BaTh ~ I'€OMETPUUYECKUE
OTHOIICHUS, HAXOJUTh
reOMETPUUECKUE BEITUYHHBI

(muHa, yroj, IUIOmaab, O00BEM)
IpU PEIICHUU 3aJad W3 JIPYTHX
y4eOHBIX  TNpEJIMETOB U U3
peanbHON KU3HU

I1P17. YMETb cBOOO/IHO
OIIEpUPOBATH MOHSATHSAMMU:
CTENEHb C IIETBIM II0KA3aTeleM,
KOpEHb HAaTypaJbHOH CTENeHH,

CTEIEHD C panMoHaIbHBIM
MMOKAa3aTelleM, CTEEHb C
JIEUCTBUTEIbHBIM

(BEIIECTBEHHBIM)  IMOKa3aTeseM,
norapudm 4ucia, CHHYC, KOCHHYC
Y TAHT€HC TPOU3BOIHHOTO YHCTIA;

I1P18. YMETb cBOOO/IHO
OIIEPUPOBATH MOHATUSAMU: IpaduK
¢byHkuu, oOpaTtHass (QyHKIuS,
KOMMO3ULUs (QYHKIMH, JTUHEeHHas

byHKIHA, KBaJ[paTHIHAs
¢byHKLUsA, cTeneHHas (QyHKIUS ¢
HEJTBIM MIOKa3aTeleM,

TPUTOHOMETPHUYECKUE (YHKIIHUH,
oOpaTHbIE TPUTOHOMETPUYECKUE
GbyHKIMH, — TOKa3aTeNnpHas U

Jorapudmuyueckas byHKIUY;
YMETh CTPOMTH rpaduKu
byHKINH, BBITIOJTHATh
npeoOpa3oBaHus rpauKoB
bynKumii;

I[IP19. ymerp  uCHONB30BaTh
rpaduku QYHKIHMHA 1715 U3ydeHUs
MIPOLIECCOB M 3aBHUCHUMOCTEU IpHU
pelieHnu  3a7a4 U3 JOpYrux
y4eOHBIX  IPEeIMETOB U U3
peambHOM  KHM3HH;  BBIpaKaTh
dbopmyIaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMU;

ITP20. cBoOGogHO oOMEpUpPOBATH
MOHATUSIMHU: YETHOCTh (DYHKITHH,

paboThI, paclpenensiTh BHIIbI
paoor, JIOTOBapUBAaTHCH,
00CyX/IaTh porecc u
pe3ynbraTr paboThl, 0000IIaTh
MHEHHS HECKOJIbKHX JIFO/ICH

MP22. VYyacTBOBaThH B
IpymnmnoBsIX (opMax pabOThI
(oOcyxneHusi, oOMEH MHEHHH,
MO3TOBBIC IITYPMBI U HWHBIC),
BBITNIOJHATh CBOIO 4acThb
paboTbl M  KOOPAMHUPOBATH
CBOM JCHCTBUS C JPYyrUMU
YJIeHAMHA KOMAaH[bl, OLICHUBATh
KauecTBO CBOET0 BKJIaga B
o0 IPOAYKT 1o
KPUTEPUSIM,
chopmMyITUpOBaHHBIM
y4acTHUKaMU
B3aWMO/ICHCTBUS.
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IIEPUOUYHOCTD ¢byHKIUY,

OTPaHUYEHHOCTh ¢byHKIMY,
MOHOTOHHOCTb byHKIMH,
IKCTPEMYM bynkuuy,
HauOosplIee W HaUMEHbILEe
3HAYEHUs ¢byHKINN Ha

IPOMEXYTKE; YMETh IPOBOJIUTH
uccleoBaHue (QyHKIINH;

IIP21. ymerp  HCIOJB30BAThH
cBoiicTBa M Trpaduku (QyHKIHI

JU1sL peleHus YpaBHEHUH,
HEPABCHCTB " 3a1a4 c
napaMmerpamu; Hu300paxkatb Ha
KOOpJAUHATHOU IUIOCKOCTH

MHOECTBA PEUICHUN YpPaBHEHUH,
HEPABEHCTB U UX CUCTEM

5. TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu copepkanus obiiero yuyeoHoro mpenmera «MaTemaTnkay B Mpeaenax OCBOCHUS
[IIICC3 Ha 0a3e OCHOBHOro 0OIIEro 00pa30BaHUSA C IOJYYEHHEM CpPEIHEro oOlIero oOpa3oBaHUS
MakcuMajbHas yueOHasi Harpyska CTYyA€HTOB COCTaBisieT: 1o crnenuaibHocTsM CIIO TexHomornyeckoro
npodwmisa, 09.02.06 CereBoe u cucremHoe agmunuctpupoanue, 09.02.07 MupopManmoHHbIE CHCTEMBI U
nmporpaMMupoBanue - 244 yaca, U3 HUX ayauTopHas (00s3aTesbHAsg) HArpy3ka CTYAEHTOB, BKJIIOYas
TeopeTuieckoe oOyueHne 234 yaca, KOHCYJIbTAIlUU — 2 Yaca, MPOMEXYTOYHAS aTTECTAlHsI—Ob JacoB.

CrTpykTypa yueOHOro nmpeamera

Buabl yuedHoii padoTnl

O0BeM yacoB

Oo0mas yueOHasi Harpy3Ka o0y4arommuxcs 244
Oo0s3aTenbHas yueOHasi HATPY3Ka 00y4aIOIIMXCs, 234
B TOM 4mcJie:

TeopeTHYecKoe 00ydeHue 186
NpaKTHYeCKUe 3aHATHUS 46
CamocrosiTesbHast padoTa 4
Koncyabrauumn 2
IIpome:xxyTounasi arrectanusi B 1-om cemectpe - B ¢opme 2
Au(pPepeHPOBAHHOIO 3a4€TA;

IIpomeskyTOUHAs aTTecTalMs BO 2 —OM ceMecTpe -- B opme IK3aMeHa 4
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6. TEMATUYECKHAM IIJIAH 1 COJIEPXKAHUE OBPA3OBATEJBbHOM ITPOT'PAMMBI

IO IYA.04 MATEMATHUKA
HaszBanue O0BéM
Conepxanue
pa3esioB U TeM 4acoB
Brenenne Nucrpykrax no Th u oxpane tpyna. BBenenue B mpeamer 2
Pazjnen 1. [ToBTOpeHHe OCHOBHOI0 MaTepHaJia 3a Kypc 9 JieTHel IIKOJIbI 6
Tema 1.1.Yncsia u BoIpazkeHust
Tema 1.1.1 [TonoxxuTenpHbIE U OTPULIATEIBHBIC YUCTIA .
JeiicTBus ¢ Apudmernaeckue nerctBus. JlecsaTuaabie ApooH U
YHCJIAMH K nerctBust ¢ HUMH. DOpMyITbl COKpaEHHOTO YMHOKEHHS. 2
anre6pamuecKuMu [IpeoOpazoBanue anreOpanyecKux BoIPAKCHHH.
BbIPa:KeHUSIMH
Pemenne cucrteM HEPAaBEHCTB C OJHOM MEPEMEHHOM.
Tema 1.1.2 [TpeoOpa3oBanue anredpandeckux BoipakeHUi. Peenue
o KBaJPaTHBIX YPAaBHEHUIA. PellleHre HepaBeHCTB METOOM
YpaBHeHust u 2
WHTEPBAJIOB.
CHCTEMBI
Cucremsl ¢ AByMsI IEPEMEHHBIMU YPAaBHEHU U HEPABEHCTB
Tema 1.1.3 3auéTHoe npakTuyeckoe 3ansaTue Nel «BxoaHoit
CucreMaTH3anusa U | KOHTPOJIb M0 TeMe « [IoBTOpeHre OCHOBHOT'O MaTepHasa 3a 9
KOppeKuust Kypc 9 JeTHEH MKOJIbI»
MarepuaJjia
Paznen 2.Pa3zBuTHE NOHATHSA O YHCTIE 8
Tema 2.1 UncjoBble MHOKECTBA
Tema 2.1.1 HarypanbHble, 1ienble, pallioHaIbHbIE, UPPALMOHAIBHBIE U
Apudmeruyecku | IelcTBUTENbHbIE Yncaa. Yucnosas npsmMas. Moayis dyncia. 9
e onepaunu Apudmernueckue onepanuu Hax HUMU CTaHAapTHBINA BU
yucia. JIeMCTBUA ¢ YUCIIaMH B CTAHJAAPTHOM  BHJIE
Haxoxenne npuOImKeHHBIX 3HAUCHUI BEJTMYMH U MTOTPEIIHOCTEH
Tema 2.1.2 BBIUHCIIEHHUH (a0COMIOTHOI 1 OTHOCUTENBHO)
Ipubankénnnie | [IpuOaMKEHHBIE YNCTIA U ISHCTBUS HAall HUMHU. 2
3HaYeHus [Torpemnoctu. BepHble 1 COMHUTENbHbBIE IU(PHI YUCIIA.
Oxkpyrnenne 4wucia»
Tema 2.1.3
Kommuekcnbie | Kommnekcnoro uucia Onpenenenue. Ero reomerpuueckas
YHCTIa B UHTEepIpeTanus. ApupMeTHuecKue IeHCTBHS C 2
ajJirepanyeckoM | KOMIUIEKCHBIMHU YHCIaMH
BHJIE
3auéTHoe nmpakTHUecKoe 3aHsaTHE Ne 2 o Teme «Pa3Butue
Tema 2.1.4 2
MOHSTHS 0 YHCJIe»
Pa3nen 3. Kopuu, crenenu u jorapugpmsl 20
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Tema 3.1.KopeHu u crenenu

[TonsiTue kopHs N-oi creneHn CBOMCTBA KOPHS N-Oil CTENEHU. 2
Tema 3.1.1 .
CpaBHeHue KOpHEH
Tema 3.1.2 [Ipeobpa3oBanre MPOCTEHIINX BBIPAXKEHUHN C palKaTaMu 2
Tema 3.1.3 [IpeoOpazoBanue upparuoOHaIbHBIX BbIPAKEHUN 2
Tema 3.1.4 CB?ﬁCTBa CTENEHEH C HaTypalbHbIM, PAlMOHAIbHBIM U 5
JeUCTBUTENBHBIM I10KA3aTeIIMU
[TpeoOpa3oBanus creneHHbIX BeIpakeHHit.[IpeodpasoBanue
Tema 3.1.5 BBIpXEHU U, IPUMEHsIs1 (POPMYIIBL,CBI3aHHBIC CO CBOMCTBAMU 2
CTEIIEHEH U KOpHEr
Tema 3.2JIorapu¢m u ero cBoiictBa
T 3.1 Jlorapudwm uncna. Beraucnenue u cpaBHeHHE JOTapru(pMOB 9
eMa 2.2 .OcHOBHOE 0rapu(PMHUIECKOE TOKAECTBO.
Tena 3.2.2 CaoiicTBa J:I’OFapH(i)MOB.Hpeo6paSOBaHI/Ie J0rapu(pMHUUECKUX 5
BBIpQKEHU I
Tena 3.2.3 JlecaTuuHble U HaTypalibHble Jorapudmsl. [lepexon k HOBoMy 5
OCHOBAHHUIO ..
T 32.4 JlorapudmupoBanue u noreHuuposanue. [IpeodpazoBanue 9
eMa 2.2 anreOpand4ecKuX BBIPAKEHHH ¢ JorapudmMom
3auérHoe mpakTuyeckoe 3aHsTue Ne 3 mo reme «Crenenu,
Tema 3.2.5 2
KOPHHU M J10rapu@msl
Pa3nes 4. YpaBHeHHs1 M HEPABEHCTBA 24
Tema 4.1.0cHOBHbBIE IOHATHS, ONIpe/ieIeHHs, PellleHue YPAaBHEeHUI U UX 14
cucreM
.Onpenenenue ypaBHeHus. Penienne ypaBHeHuUs.
PaBHOCUBbHBIE ypaBHEHHSI OCHOBHBIE METO/BI PEILICHUS
Tema 4.1.1 ypaBHeHUN Meton rpynnupoBku MeTona BBEACHUSA HOBOM 2
rnepeMeHHoN MeTox BBeIeHHsI HOBOM IepeMeHHON MeTon
nenenus. ['paguueckuii MeTo pereHus
Tema 4.1.2 OcHoBHbIE MPUEMBI PEIIEHUS PallMOHANIbHBIX YPaBHEHUN 2
Tema 4.1.3 OcHOBHBIE IPUEMBI PELIECHUS UPPALUOHATIBHBIX YPABHEHUM. 2
Tema 4.1.4 [TokazaTenbHble ypaBHeHUs . OCHOBHBIE cnoccz6bl 170:¢ 5
peuieHus. Pernenne nokasarenbHbIX YpaBHEHUN»
IIpakTnyeckoe 3ansaTue Ne 4 mo reme
Tema 4.1.5 «Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE CIIOCOOBI UX 2
peuienus. Pemenne porapudMuyueckux ypaBHEHHI»
Tema 4.1.6 3auérHoe npaKanefxoe 3ansiTue NeS mo reme 9
« Pemenuie ypaBHeHUI U CUCTEM»»
Tema 4.1.7 Pemrenne ypaBHEHUN U CUCTEM ITOBBILLIEHHON CII0KHOCTH 2
Tema 4.2.HepaBeHncTBa 10
Tena 4.2.1. Onpenenenue HepaBeHCTB. Pemenue 2
HepaBeHCTB PaBHOCUIIBHOCTH HEPABEHCTB
Tema 4.2.2 Panmonansubie  HepaBeHCTBA. OCHOBHBIE CITOCOOBI UX 2
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peuieHus. Penienne panroHanbHbIX HEPABEHCTB METOI0M
HUHTEPBAJIOB

Tema 4.2.3

IIpakTuyeckoe 3ansaTue Ne 6 mo reme
«Petenue uppanroHanbHbIX HepaBeHCTB. Pemenue
HPPALMOHAIIBHBIX HEPABEHCTB IOBBIIIEHHOMN CII0KHOCTH

Tema 4.2.4

[Toka3zarenpHble HepaBeHCTBA.. Jlorapupmuueckne
HepaBeHCTBAa. OCHOBHBIE CIIOCOOBI MX PELICHUS

Tema 4.2.5

3auéTHas npakTudeckoe 3aHATHEN? 7 o Teme «Pemenue
NM0KA3aTeJIbHBbIX U JIOrapu(pMUYeCKUX HEPABEHCTB H
cucTem»

Pa3znes 5. OCHOBBI TPUTOHOMETPHU

22

Tema5.1. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BbIPAsKEHU I

12

Tema5s.1.1

Uucnosas OKpyKHOCTb. BpalarenbHoe 1BHKEHHE.
Papnannoe nsmepenue yrioB u Ayr. TpUroHoOMeTpU4YECKre
¢ynkuuu. CroiictBa. OCHOBHBIE TPUTOHOMETPUYECKHE
TOXKJIECTBA

Tema5s.1.2

IMpakTuyeckoe 3ansaTue Ne 8 mo reme

«IIpuMeHeHrne OCHOBHBIX TPUTOHOMETPUUCCKUX TOXKJICCTB
JUUIS. BBIYMCIICHUS 3HAYCHUH TPUTOHOMETPUYCCKHUX
byHKIHH »

Tema5s.1.3

®opMyIbl CII0XKEHUS TPUTOHOMETPUYECKUX (PYHKIUIA.
®opmynsl npuseneHus. @opMynsl ABOWHOTO U MOJIOBUHHOTO
apryMeHTa

Tema5s.1.4

I[pakTHyeckoe 3ansaTHE Ne 9 Mo Teme
«YnpaxxHeHUs Ha GOpPMYJIbl CIIOKEHHS, POPMYIIbI

pUBEICHUS, (POPMYIIBI IBOMHOTO U OJIOBUHHOTO
apryMeHTa»

Tema5.1.5

HpI/IMeHeHI/IC OCHOBHBIX TOXICCTB U q)OpMy.]'I JJIsA
Hpeo6pa30BaHHe TPUTOHOMCTPUUICCKUX BBIpa)KCHI/Iﬁ n
J0Ka3aTcJIbCTBA TOXKICCTB.

Tema5s.1.6

[IpeobOpazoBanne cymmsl B ipou3sBenenue. [IpeodbpazoBanue
IIPOU3BENEHUA B CYMMY

Tema 5.2. Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

10

Tema 5.2.1

IlonsTus ApPKCHUHYCA, apKKOCUHYCA, APKTAHT'CHCA U
APKKOTAHI'CHCA .

Tema 5.2.2

[Ipocreiimume TPUroHOMETPUUECKHUE YpPaBHEHHS Sin X=a, COS
x=a u ux pemenus [Ipocreiime TpUroHoOMeTpUIECKUE
ypaBHEHUS tg X=a, ctgx=a U UX PEIICHU

Tema 5.2.3

IpakTnyeckoe 3ansitue Nel0O no reme «Pemenne
MPOCTEUIIINX TPUTOHOMETPHUCCKUX YPABHEHUIN

Tema 5.2.4

TpuronomeTpuuecke ypaBHEHHs MOBBILIEHHOMN CII0KHOCTH
Mertoibl peleHuss TPUrOHOMETPUYECKUX YPABHEHUI
MTOBBIIIEHHON CII0)KHOCTH

Tema 5.2.5

3auéTHoe npakTHyeckoe 3aHsaTue Nell o reme  «
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‘ Tpuronomerpnyeckue ypapHeHHs U HEPABEHCTBA)

nuddepeHunpoBanus, TabIMLA TPOU3BOAHBIX SIEMEHTAPHBIX

Paznen 6 ®ynkuuum u rpaguku 20
Tema 6.1 DOyHKUMH, KX CBOMCTBA U rpaduKku 8
OO0mue cBoicTBa 3aBUCUMOCTEH 1 pyHKIMi O0mMacTh
Tema 6.1.1 oTpeieNIeHUs] 1 MHOXECTBO 3HaYCHUH (PYHKIIHU. 2
I'paduk pynkmuu. [Tocrpoerue rpadukoB GyHKIIHMA
CaoiicTBa GyHKIIMN:MOHOTOHHOCTb, YeTHOCTh, HEYETHOCTD,
T ) OTrPaHUYEHHOCTD, IEPUOAUYHOCTD (DYHKIUH. 5
ema 6.1. [IpomexxyTku Bo3pacTaHusl U yObIBAaHUS DKCTPEMYMBI,
HauOoJbIlIee U HAaMEHbIIee 3HAaUeHUs (PyHKIUN
Tema 6.1.3 OO6umactp omnpesenieHust, 00J1acTb 3HAYCHUI 00paTHON 2
¢dbyakuun. ['paduk oOpaTHON HYHKIIHH.
Tema6.1.4 Apudmernueckue onepaunu Haja GyHKusaMu.CraoxHas 5
o ¢bynyuus. Urenue rpadukoB GpyHKIMM
Tena 6.2 CreneHHble, MOKA3aTeIbHbIE, JorapupmMuyeckne u 12
) TPUTOHOMETPUYECKUE (PYHKIHHU
Crenennas GyHKIUS ,0MpeIeTICHNsI, OCHOBHbBIE CBOWMCTBA U
Tema6.2.1 i 2
nocrpoenue e€ rpapuka
ITokazarenbHast QyHKIMS ,0IpEeIICHUs, OCHOBHBIE CBOMCTBA
Tema6.2.2 . 2
U mocTpoeHue e€ rpaduka
Jlorapudmuueckas GyHKIUS ,0NPEACTCHUS, OCHOBHBIE
Tema6.2.3 . N 2
CBOWCTBA U IOCTpOCHHE e€ rpaduKa
Tema 6.2.4 I'paduku GyHkmii y=sin X, y=co0s X I'paduku dpyHkuuii y=tg 5
X, y=Ctgx
Tema 6.2.5 I'paduku 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIUI 2
IpakTnyeckoe 3ansitue Nel2 o teme «IlocTpoeHne u yTeHue
Tema 6.2.6 rpadukoB ¢pyukiwmii. Mccnenosanue GpyHKIuu 2
IIpomexyTouHas aTTecTanus B BUjae 2
Paznen 7. Havasa MaTeMaTH4eCKOI0 aHAJIU3A 34
Tema7.1 ITocsienoBaTeJIbHOCTH M NIPeEAEJIbI 4
YucIoBEIC TTOCIIEIOBATEIFHOCTH, CIIOCOOKI UX 3aJaHus,
Tema 7.1.1 CBOWCTBA, TECOMETPUYECKAS] MHTEPIIPETALIMS U €€ TTpee. 2
Teopemsl 0 ipeaenax
Brruncnenune npeaeno. nmocieaoBaTeabHoCTed. beckoneuHo
Tema 7.1.2 yOBIBaroIasi reoMeTpudeckasi MpoTPECCHsi U ee CyMMa 2
JuieMeHThI TP epeHuNnaTbLHOI0 HCHUCTECHUS 20
Tema 7.2 IIpousBonnas pyHkuuu 14
ITpouzBonnas. [loustue o npou3BoIHON HYHKINH, €€
Tema 7.2.1 reoMeTpUYeCcKuil U GU3NYECKUI CMBICI. Y paBHEHHE 2
KacaTelnbHOU K rpaduky GyHKIUU
HpOI/ISBOZIHBIe CYMMBI, Pa3HOCTHU, ITPOU3BEACHUA 1 HaCTHOI'O
Tema 7.2.2 [Ipon3BogHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH. 2
Tema 7.2.3 IpakTuueckoe 3anaTue Nel3 o treme «IIpaBuiia u GopMyJisl 2
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hyHKIHID

IIpakTHyeckoe 3ansiTue Nel4 nmo reme «Haxo:xxgenue

Tema 7.2.4 2
NPOU3BOAHBIX (PyHKIHN»
IpakTu4yeckoe 3ansaTue NelS no reme «BTopast mpousBoiHasi, €€
Tema 7.2.5 TCOMETPUUIECKAN 1 GU3HIecKuii cMbIci. Haxoxmenne cKopocTr 2
JUIs TIpoLiecca, 3a1aHHOH (opMysIoi u rpad KoM
[Ipu3naku Bo3pacTanus U yObIBaHUS PYHKIIMH.
Kputnueckue Touku QyHKINN; MAKCUMYMbl U MUHUMYMBI
Tema 7.2.6 HauGonpliee ¥ HaMMeHbIIee 3HaYeHNs GYHKIMI Ha 2
YKa3aHHOM MPOMEXYTKE
3auéTHoe npakTHUyeckoe 3aHsaTHe Nel6 1o Teme
Tema 7.2.7 2
«HaxoxeHre npou3BOIHBIX (YHKIIHI)
Tema 7.3 IIpuMeHeHMe MPOM3BOIHOM K UCC/IEIOBAHUIO 6
[Tpu3Haku Bo3pacTaHus U YOBIBAaHUS (DYHKITHH.
T 731 Kputndeckue Touku yHKIINNA; MAKCUMYMBI 1 MUHUMYMBI )
ema 7.3.
HauGonbiiee u HanMeHbIIee 3HaYCHUS (PYHKIIUA Ha
yKa3aHHOM MPOMEKYTKE
Tema 7.3.2 ITpousBoaHble 00paTHON PYHKIMY U KOMIIO3UIMY (PYHKIIUU 2
p p Y Y
3auérHoe npakTUueckoe 3ansitue Ne 17 mo teme
Tema 7.3.3 «HceaenoBanne GyHKIUM € TIOMOUILIO IPOU3BOIHOH H 2
nocrpoeHue rpaguxa»
DJIEeMEHTBbI HHTErPAJIBLHOI0 HCYHMCICHHSA 10
Tema 7.4 IlepBoOOpa3Hasi M MHTErpaJ 10 +cp2
ITepBoobpasnas pynkuun. OcHOBHOE cBOMCTBO. HaxoxaeHue
Tema 7.4.1 . 2
epBoOOpPa3HOit
[lonsiTHE HEONPenEeNEeHHOTO HHTErpaa.
Tema 7.4.2 ’ peAciEr P 2
CgoiicTBa HeompeeEHHOTO HHTErpasa
Omnpenenennpiit uaTerpan. CBoicTBa.
Tema 7.4.3 . 2
®opmyna HeroTona-JleiiOHuna
IImomans KpUBOJIMHENHON Tpanenuu
Tema 7.4.4 P P 2
[Tnomanp miaockux Guryp.
CamocrosiTesibHas padora o reme «Boruucnenue )
OIPEACIEHHOTO NHTETPAJIa»
3auérHoe npakTuyeckoe 3anaTue Ne 18 mo reme
Tema 7.4.5 «BbIunc/ieHHe ONpeieIéHHOr0 MHTErpaja MeToa0M 2
HeNOCPeJCTBEHHOT0 HHTETPUPOBAHMS
Paznen 8.'eomeTpus 80
Tema 8.1 KoopanHatsl 1 BeKTOPbI 14
JexaproBa cucteMa KOOpPJAUHAT B MPOCTPAHCTBE.
Tema 8.1.1 PaccTositnue Mexay IByMsl TOUKaMU, KOOPJMHATHI CEPEIUHbI 2

oTpe3Ka
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Tema 8.1.2 BexkTopsl. [lelicTBUA HaJ BEKTOpaMH. 2
Tema 8.1.3 Paznoxxenue BexkTopa o HanpasiieHusIM. KoopauHatsl 5
BEKTOpa
Tena 8.1.4 CkansipHO€E NTPOU3BEAECHNUE BEKTOPOB 5
Haxoxnenue yria Mexxay BEKTOpamMu
Tema 8.1.5 Hanucanue ypaBHeHHI IPSIMOIi, TUIOCKOCTH U CHEPHI. 2
Tema 8.1.6 Vcnonb30BaHue BEKTOPOB M KOOPAMHAT MPH PEILICHUH 5
MaTeMaTHYECKUX U MPUKIATHBIX 33124
3auéTHoe npakTuyeckoe 3ausaTue Ne 19 mo reme
Tema 8.1.7 «IIpuMeHeHMe BEKTOPOB M KOOPAMHAT K pPelleHUI0 2
reoMeTpru4YecKux 3aaa4»
Tema 8.2.1 ITapajuieqibHOCTH NPSIMBIX U INIOCKOCTEH B 14
NPOCTPAHCTBeE
BBenenue B crepeoMeTpuio.
OcHOBHbIE IOHATHA CTEPEOMETPUH (TOUKA, ITpsiMas,
Tema 8.2.2 IUIOCKOCTB, MMPOCTPAHCTBO). AKCHOMBI CTEPEOMETPHU U 2
CJIEJICTBUS U3 HUX.
Tema 8.2.3 B3aumHoe pacnionoxeHnue JByX OpsIMbIX B IPOCTPAHCTBE 2
B3anMHoe pacnonoxeHue npsMoil U MIIOCKOCTH B
Tema 8.2.4 npoctpaHcTie. [lapamienbHOCTh IPSIMOM U MJIOCKOCTH B 2
IPOCTPaHCTBE
Tema 8.2.5 IIpakTuyeckoe 3ansaTue Ne20 no reme «IIpsimbie u 5
IJIOCKOCTH B MPOCTPAHCTBE»
T 8.2.6 B3aunmHoe pacnionokeHue MI0CKOCTEW B TPOCTPAHCTBE. 9
ema 9.2 [TapassiensHOCTh IUIOCKOCTEH
Tema 8.2.7 B3anmHOe pacrosokeHne IUIOCKOCTEN B IPOCTPAHCTBE 2
Tema 8.2.8 N300pakeHre MpOCTPaHCTBEHHBIX (PUTYp HA MIIOCKOCTH 2
Tema 8.3 ITepneHIMKYISAPHOCTH B IPOCTPAHCTBE 10
Tema 8.3.1 IleprieHAMKYASAPHOCTD MPSAMOU U TIIOCKOCTH. 2
[Tepnienaukynsip ¥ HakJIOHHAsE PaccTosiHue OT TOYKHU 10
IJIOCKOCTH, OT MPSAMOM J10 MIOCKOCTH, PACCTOSHUE MEXY
Tema 8.3.2 IIJIOCKOCTSIMU, MEXY CKPEIIUBAIOIIUMHUCS TPSIMBIMH, 2
MEX1y TPOU3BOJIbHBIMU (PUTYpaMU B IPOCTPAHCTBE.
Teopema o Tpex nepneHauKyIspax
Tena 8.3.3 Pemenue 3anau no teme IlepnenauKyasspHOCT NPSIMOH U 5
IJIOCKOCTH
VYros Mexay NpsMOM U IUIOCKOCTBIO. J[ByrpaHHBbINA yroJ.
Tema 8.3.4 VYron Mexay nmiaockocTsMu. [Ipu3Hak nepneHuKyIspHOCTH 2
JIBYX INTOCKOCTEN
Tema 8.3.5 Pemenue 3anau no teme IlepneHauKyIsIpHOCTD NPSMOM U 5
IJIOCKOCTH
Tema 8.4 MHororpaHHuKu 20
Tema 8.4.1 MHororpaHHuk# 1 uX BuAbl. Teopema Ditnepa. 5

[IpaBuiIbHBIE MHOTOTPaHHUKH
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[Tpu3mel u ux cBoricTBa. [Ipsmas npuzma

Tema 8.4.2 2
N3o0pakeHre Mpu3MbI
Tema 8.4.3 Pemenne 3amgau no reme «llpuzmay 2
Tema 8.4.4 [Tapamnenenunen. Ky6. Pemenwne 3amay. 2
Tema 8.4.5 [Tupamupa u ee coiictBa. IIpaBunbHas nupamuaa. 2
Tema 8.4.6 Pewenue ynpaxHeHui 1o TeMe nupamuaa 2
Tema 8.4.7 VYceuénnas nupamuaa. .CpoiicTBa. Pemenue 3amgau 2
Tema 8.4.8 Cummetpus B KyOe, mapasuieenuree. 2
Tena 8.4.9 Ceuenue B KyOe, mapajiesenuee, 5
IpU3Me, MUpaMuIe
Tema 8.4.10 3auéTHoe HpaKTl/I'leCIfOB 3ansitTue Ne21 mo teme 5
«ITocTpoenue ceueHuii TeTpaldapa u napaJjjesenuiena
Tema 8.5 TeJia ¥ MOBEPXHOCTH BpALLlCHUS 10
ITonsTue Tena Bpamenus. Hunuaap, Haxoxnenue
Tema 8.5.1 AJIEMEHTOB IIJIMHJIPA U TUIOIIAAH MOBepXHOCTH. CeueHue 2
LHWIMH]IpA.
Konyc. Yceuénnslii konyc. Ceuenue KoHyca
Tema 8.5.2 HaxoxeHue 371eMEHTOB KOHYCa, YCEYEHHOIO KOHYCa. 2
Brruncnenue niuomaan ux NOBepXHOCTEM
Tema 8.5.3 Pemienue 3agay mo TemMe KOHYC U LIMIIUHIP 2
[Iap u cdepa..Ceyenne mapa mIOCKOCTHIO.
Tema 8.5.4 2
[Tnomank MOBEpXHOCTH CHEPHI.
Tema 8.5.5 IIpakTyeckoe 3anaTue Ne22 no reme «Bpruucienne 9
IUI01A/AH NTOBEPXHOCTEH reoMeTpu4ecKux Gpuryp.»
Tema 8.6. N3mepenus B reomeTpuu 10
Tema 8.6.1 [Tonsitue 06bEMa. OOBEM NPSIMOYTOJIBLHOTO 9
e napautenenunena. O0bEM HAKIIOHHOTO MapajlieNenuIena
Tema 8.6.2 O0BEM pu3MbI U TUpaMuIbl. Perenue 3amaq 2
Tema 8.6.3 Beruucnenmne o0bemMa HUIMHPA U KOHYCa 2
Tema 8.6.4 O6mas dhopmyna s 066EMOB Ten BpaiieHus. O0bEM mrapa. 2
IIpakTuyeckoe 3ansitue Ne23 mno reme «Bbrunciienue
Tema 8.6.6 N 2
00bEMOB reoMeTPpUYECKHUX TeJD
Paspnen 9.9/1eMeHTBI KOMOMHATOPUKH, TEOPUH BEPOAATHOCTEH U 16
MATeMAaTHYeCKOl CTATUCTUKH
Tema 9.1 DJIeMeHTbl KOMOMHATOPUKH 6
T 0.1.1 [TpaBuna komOunaTopuku. @axkropuan. Kombunaropusle 2
ema 2.1 KOHCTPYKIIMH: Pa3MEIECHHMS, IEPECTAHOBKH, COUETAHUS,
Tema 9.1.2 Pemenue ynpaxxHeHn Ha KOMOMHATOPHBIE KOHCTPYKITHH. 2
Tema 9.1.3 bunom Herorona. Ero cBoiictBa. Tpeyronsnuk [lackans 2
Tema 9.2 JJIeMeHTbI TeOPUH BEPOSITHOCTEH 6
Tema 9.2.1 BepositHoCTh 1 ee cBoiicTBa. TeopeMbl BEPOSTHOCTH 2
Tena 9.2.2 Pemenne ynpakHeHUI Ha KJIACCUYECKOE ONIPEAEIEHUE 2
BEPOSATHOCTH
Tema 9.2.3 CrnydaiiHas BennunHa Pelienne ynpaxHeHU Ha CllydaiiHbIe 2
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BCIIMYHUHBI

Tema 9.3. DJieMeHThl MaTeMATH4YeCKOii CTATUCTUKHU 4
[TonsiTre o0 3a1a4yax MaTeMaTHUYECKON CTATUCTUKU. 2
Tema 9.3.1. ['enepasibHast COBOKYITHOCTb, BbIOOpKa YncioBbie
XapaKTePUCTUKU
CamocrosiTeibHas padoTa o Teme «Huciossie
XapaKTePUCTUKU 2
[IpencraBnenue naHHBIX (TAOIUIIBI, TUATPAMMBI, TpaduKn) 2
Tema 9.3.2 Pemenne nmpakTuyeckux 3a/1ay ¢ NPUMEHEHUEM
BEPOATHOCTHBIX METO/IOB
Hroro 234
Koncyabrauus 2
IIpomeskyTounas arrectauus B (popMe NUCHEMEHHOI'0 4
IK3aMeHa
Bcero 244

7.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB AEATEJIBHOCTU CTYJAEHTOB

Coaep:xanue o0yueHust XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSIT€IbHOCTH CTY/1€HTOB

(Ha ypoBHe y4eOHBbIX el CTBHIi)

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMAaTHKH B HayKe, TEXHUKE, DKOHOMUKE,
I/IH(l)OpMaIII/IOHHI)IX TCXHOJIOTHUAX U HpaKTH‘I€CKOﬁ JCSATCIIBHOCTHU.
O3HakOMJICHHE C LENSIMH U 33ja4aMy U3YYCHUS MaTeMaTHKU TIPH
ocBoenuu crernuansocret CITO

AJI'EBPA

PasBurne noussrusa
0 4YHcJIe

Beinonnenue apugmMeTnyeckux AeHCTBUNA Ha/l YMCIAMHU, COUETasi yCTHbIE
Y TUCbMEHHbIE TIPUEMBI.

Haxoxnenue mnpuONMKEHHBIX 3HAYEHUH BEJIMYMH M TOTpEIIHOCTeH
BBIUHCIICHUM (aOCONMIOTHOW M OTHOCHUTEIbHON); CPaBHEHUE YHCIIOBBIX
BBIPaKCHUM.

Haxoxnaenue ommbok B npeoOpa3oBaHUSIX M BBIUUCICHUSX (OTHOCUTCS
KO BCEM IIYHKTaM IPOrpaMMBbl)

Kopuu, crenenu,
JIorapu(pmbl

O3HakoMIJIEHHE ¢ IOHATHEM KOPHS N-I CTENEHH, CBOMCTBAMU PAJUKAIOB
U [IpaBUJIaMU CPABHEHUS KOPHEN.

PopMyIHpOBaHHUE ONPEIEIEHUS KOPHSI U CBOMCTB KOpHEHN. Brruncienue
U CPaBHEHUE KOPHEH, BBINOJHEHUE IIPUKUIKY 3HAYCHUS KOPHSL.
[IpeoOpa3oBaHre YUCIOBBIX M OYKBEHHBIX BBIPAXKEHHH, COAEpKAIIUX
paguKabl.

Boimonnenue pacderoB mo ¢opmynaMm, COAEp)KallMM  paJHKabl,
OCYIIECTBIISAS HEOOXOIUMBIE MTOICTAHOBKH U TIPE0Opa3OBaHMS.
OrnpeneneHne paBHOCWIBHOCTH BBIPAXKEHUN C pagukalaMd. Pernienue
HUPPALMOHAIIBHBIX YPABHEHUM.

O3HakoMIJIEHHE C IOHATHEM CTEIIEHH C JE€HCTBUTEIBHBIM ITOKA3aTENIEM.
HaxoxxneHnue 3HaYeHMH CTENEHHW, HCIONb3Yysl MpU HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA.

3anucplBaHUE KOpHS N-H CTENEHM B BHUJAE CTENEHH C JAPOOHBIM
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MoKasareiaeM U Hao0OopoT.
@opMyJIMPOBAHUE  CBOWCTB
palMOHANIBHBIM  IIOKa3aTeseM,
CTEIICHU, CPABHEHHUE CTENICHEM.
[IpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPAKECHHM, COAEpKAIIUX
CTEIICHU, IPUMEHSIS CBOKCTBA. PellleHHEe OKa3aTeIbHbIX YPABHEHHUI.
O3HakoMJIEHHE C MPUMEHEHUEM KOPHEH M CTENEeHEl NpHU BBIYMCICHUU
CpEedHUX, JCJIEHUU OTpe3Ka B  «30JI0TOM CcedeHun». PelieHue
MPUKJIAHBIX 33/1a4 Ha CJIOKHBIE MPOIICHTHI.

CTEIEHEN C
3HAYEHUS

crereHeld. Brluucienue
BBIIIOJIHEHUE  MPUKUIKHU

IIpeoOpa3oBanue
ajredpanyecKux
BbIPaKeHU I

Boimonnenue mnpeoOpa3oBaHHil BBIpaKEHUH, NpUMEHEHUE (opmyd,
CBSI3aHHBIX CO CBOMCTBAaMU CTETICHEH U JIOTapU(MOB.

Omnpenenenue 00JIaCTH  JOMYCTHUMBIX 3HAYEHHH JOrapuMUYecKoro
BbIpakeHus. Pemenue norapuMu4eckux ypaBHEHHIH.

YPABHEHWMA 1 HEPABEHCTBA

YpaBHeHUsI H CHCTEMBbI
YPaBHeHUil
HepaBencrBa u
CHCTeMbI HEPABEHCTB €
ABYMSI lepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMU CBEACHUSIMU O KOPHSAX aJlreOpanuecKux
YPaBHEHUN, TIOHATUSMU UCCIIEOBAHNS YPABHEHUH U CUCTEM YPaBHEHUM.
N3ydenue Teopuu paBHOCUJIBHOCTH YPABHEHUN U €€ IPUMEHEHHUSI.
IloBTOpEHME 3anMCH PELICHUS CTaHAAPTHBIX YPABHEHUM, TPUEMOB
npeoOpa3oBaHusl YpaBHEHUH [T CBEICHUS K CTaHAAPTHOMY YPaBHEHHIO.
Pemenue palmoHaabHbIX, UPPALMOHAIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPaBHEHUI U CUCTEM.
Hcnonb3oBanue cBOMCTB U IrpaguKoB (QyHKIMH 1J1s1 perieHus
ypaBHeHU. [I0BTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.
Perienue ypaBHeHM ¢ IpUMEHEHUEM BCEX MPUEMOB (Pa3JI0KEHUs Ha
MHO>KUTEJH, BBEJICHUSI HOBBIX HEU3BECTHBIX, [10JICTAHOBKH,
rpaguIecKoOro METO/1a).
Pemenue cucrem ypaBHEHUN C IPUMEHEHHEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIPOCAMU PEIIEHUS] HEPABEHCTB U
HCIOJIb30BaHNE CBOMCTB U IpauKoB (PyHKUUN U pelIeHun
HEPABEHCTB.
Pemenuie HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IUUHbIX
CIIOCOOOB.

[IpumeHeHne MaTeMaTHYECKUX METOJOB JIJIsl PEIICHUS
coJiep KaTeNIbHBIX 33/1a4 U3 pa3IMYHbIX 001acTeil HAyKH U MPAKTUKU.
WHTepnpeTpoBaHue pe3ysbTaToOB C YUETOM peabHbIX OrpaHUYECHUN

OCHOBbI TPUTTOHOMETPUN

OcHOBHBIE MOHATUSA

N3ydeHue painaHHOr0 METO/a U3MEPEHUS YIJIOB BpallleHUs U

UX CBSI3U C TpaaycHOW Mmepoil. M3oOpakeHHe YIJOB BpalleHUs Ha
OKpPY’KHOCTH, COOTHECEHHE BEIMYUHBI YIJa C €ro pacroyIOKEHUEM.
dopMynupoBaHHE ONpPECICHU TPUTOHOMETPUUECKUX (GYHKUUN s
YIJIOB TOBOPOTa U OCTPBIX YIJIOB MPSMOYTOJBHOTO TPEYrojJbHUKA U
00BSICHEHUE UX B3aMMOCBSI3H.

OcHoBHBIE [IpumeHeHne  OCHOBHBIX  TPUTOHOMETPHUYECKMX  TOXKIECTB  JUIS
TPUTOHOMETPHYECKHE BBIUUCIICHUS 3HAUYCHUH TPUTOHOMETPUYECKUX (PYHKIUI 110 OJHOM U3 HUX
TOXK1EeCTBA

IIpeodpasoBanus W3yuenne OCHOBHBIX (DOPMYS TPUTOHOMETPHH: (HOPMYJIBI CIIOKEHUS,
NpocTeHIuX YABOEHUS, IPeoOpa3oBaHUsl CyMMBl TPUTOHOMETPUYECKUX (PYHKIHNA B
TPUTOHOMETPUYECKUX | IPOM3BENEHUE W TPOU3BENEHUS B CyMMY M IPUMEHEHHE IIpU
BbIPaKeHU i BBIUHCIICHUH 3HAYE€HUS TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOILIEHUS

€ero.
O3HakoMJIEHME CO CBOWCTBAMHM CHMMETPUM TOYEK Ha EIUHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BBIBOJIAa ()OPMYII IPUBEICHUS
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IIpocreiimme
TPUTOHOMETPHYECKHE
YPABHEHHA U
HepaBeHCTBa

Pemenue no ¢opmynam M TPUTOHOMETPHUECKOMY KPYTY MPOCTEHIINX
TPUTOHOMETPUUECKUX YPaBHEHUI.

[Ipumenenue oOIIKMX METOJOB pEIIEHUS ypaBHEHUU (IIpUBEICHUE K
JUHENHOMY, KBaJpaTHOMY, METOJl pa3j0KEHUSI Ha MHOXXMUTEIHU, 3aMEHBI
MIEPEeMEHHOI) NpU PElIeHUH TPUTOHOMETPUUYECKUX YpaBHEHHH. YMeHUe
OTMEYaTb Ha Kpyre peleHus MPOCTEHIINX TPUTOHOMETPUUECKHUX

HEPABEHCTB.
APKCHHYC, aPKKOCHUHYC, | O3HakoMJIeHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKHUX
APKTAHI€HC YN CJIa GyHKIUH.

W3ydeHnue onpeneneHnil apKkCuHyca, apkKOCHHYca, apKTaHTeHca YHCa,
dbopMynupoBaHHE WX, H300pKEHUE HA CIUHUYHONH OKPYKHOCTH,
MIPUMEHEHHE MTPU PEIICHUN ypaBHEHUI.

®OYHKIMU, UX CBOUCTBA U TPAOUKU

DOYyHKIUH.
IHousiTue o
HeNpepbIBHOCTH
byHkuun

O3HakOMJICHHE C TOHSITHEM NIEPEMEHHOI, MPUMepaMu 3aBUCHMOCTEH
MEXIY IIEPEMEHHBIMU.

O3HakOMJIEHHE C TOHATHEM rpaduka, orpeneieHHe MPUHAIICKHOCTH
Touku rpaduky ¢yaknuu. OmnpexneneHue mo ¢GopMmylie MPOCTEHUIICH
3aBUCHUMOCTH, BuAa ee rpaduka. Boelpakenue mno ¢dopmMmyie OmHON
MEPEMEHHOM Yepe3 Apyrue.

O3HakoMJIeHHE C onpeAeNieHueM QyHKINH, (POPMYINPOBAHUE €TO.
Haxoxxnenne o0macti onpeaeneHus U 00JIaCTH 3HAYCHUH (QYHKINH.

CaoiicTBa pyHKIUH.
I'padmyeckas
HHTEpHIpeTanus.
IIpumepsl
(yHKIHOHANBHBIX
3aBHCHUMOCTeH B
peaJIbHbIX Ipoueccax u
AABJICHUAX

OszHakoMyieHHE ¢ TmpuMepamMu (GYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
peaIbHbIX TMpolLleccaX M3 CMEXKHBIX JUCHUIUIMH. O3HAKOMJIEHHE C
JIOKa3aTeJIbHbIMU PACCYKJIECHUSMH HEKOTOPBIX CBONCTB JMHEHHON H
KBQJIpaTUYHON  (YHKIMIA, TPOBEICHUE HCCICAOBAaHUS JIMHCWHOM,
KYCOYHO-TMHEHHON, ApOOHO-TUHEHHOW U KBaJpaTUYHOW (YHKIIHIA,
nocrpoeHue ux rpaduxos. Ilocrpoenne u ureHue rpa@ukoB (QYHKIMM.
UccnenoBanune ¢ynkiuu. CocraBieHue BUAOB (YHKIMHA MO JaHHOMY
YCIIOBHUIO, pElICHHE 3a7au Ha SKCTpeMyM. BrinoiaHeHne npeodpazoBaHuit

rpaduka QyHKIHH.

Oo0paTHble pyHKIMHU

W3yuenne moHATHS 0OpaTHOW (YHKIMH, OIpENeIieHue BUAA W
nocTpoeHue rpapuka oOpaTHOM (QYHKIMHM, HaxXOXAEHUE ee 00JacTu
ornpezaeneHus U obnactu 3HaueHui. [IpuMenenune cBoiicTB GyHKUMN npu

UCCIIEOBAaHUM YPAaBHEHMM W pPEIIEHUM 337ad  HAa OKCTPEMYM.
O3HaKOMJICHHE C IOHSITHEM CJIOKHOU (QYHKIUU.
Crenennsie, Bbruucnenne  3HaueHMid  QyHKUMH 1O  3HAQUYEHUIO  apryMeHTa.
NnoKa3areJjibHbIe, Onpenenenre NoJ0KEHUS TOUYKU Ha TpaduKke 1o ee KOOpAUHATAM U

Jorapupmuyeckue u

TPUTOHOMETPUYeCKHe
¢pynknuun. OéparTHblie
TPUTOHOMETPUYeCKHe

byHkuun

HaoOopoT. Mcnonp3oBaHne cBOMCTB (DYHKIMM Ui CpaBHEHUS 3HAUEHUI
CTeNeHen u jorapudmMos.

[Toctpoenne rpaUKOB CTENEHHBIX M JIOTapu(PMUUECKUX (YHKIUH.
[Iponomxenue Tabnuipl. Penenne nmokazarenbHbIX U JOrapuGMUUECKUX
YPaBHEHUI U HEPABEHCTB I10 U3BECTHHIM AJITOPUTMAM.

O3HakOMJIEHHE C TMOHSITHEM HENpPEpPhIBHOW MEPUOANYECKON (GYHKIIUH,
¢dbopMynMpoBaHHE CBOWCTB CHHYCa M KOCHHYCa, IIOCTPOEGHHE HX
rpaduKoB.

O3HakoMJIEHHE C MOHITHEM TapMOHHMYECKHX KoJeOaHUHl W mpumepamu
FapMOHMYECKHUX KOJIEOaHWI JUIsi OMHMCAaHMUsS MPOLECCOB B (U3HKE H
Apyrux 001acTAX 3HAHUSL.

O3HakOMJIEHHE C TOHSTHEM pa3pbIBHOW IEPUOIUYECKON (YHKIIHH,
¢dbopMynMpoBaHHE CBOWCTB TaHT€HCAa M KOTAHICHCA, IMOCTPOCHHE HX
rpaduKoB.

IIpuMeHeHHEe  CBOMCTB
TPUTOHOMETPHUYECKUX

CpaBHEHUs  3HAYCHUI
TPUTOHOMETPUYECKUX

TUIS
pelieHus

byHKIMI
bynkmi,
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YPaBHEHHUHU.

[Toctpoenne rpaduKoB OOpAaTHBIX TPUTOHOMETPUUYECKUX (YHKIMHA U
oIpeJiesIeHue 110 rpadukaM UX CBOWUCTB.

BeinonHenue nmpeoOpa3zoBaHusi rpaHKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IMocaenoBaTeabHOCTH

O3HakoMJIEHUE C TOHATHEM  YHUCJIOBOM  IOCIEIOBATEIbHOCTH,
crioco0aMH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YICHOB.

O3HakoOMJIEHUE C OHATHEM IpeJena MoCaeA0BaTEIbHOCTH.

O3HaKOMJICHHUE C BBIUMCICHHEM CYMMBbI OECKOHEYHOT'O YUCIOBOTO Psijia
Ha  TpUMepe  BBIYHCIEHUS CYMMbl  OECKOHEYHO  YyObIBaromiei
reOMEeTPHUYECKOM mporpeccun. Pemenue 3a1ad Ha puMeHEHHE (POPMYITBI
CYMMBbI 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKON MPOTPECCHH.

DJ1eMeHThI
augdepeHIUAIBHOTO
HCYHUCTIEHUS

O3HakoMJIEeHME  C  MOHATHEM  NPOU3BOJHOM. N3yyenne u
dopMynMpoBaHUE €€ MEXaHHMYECKOr0 U TIE€OMETPUUYECKOr0 CMBbICIA,
WU3y4EHUE aIropuTMa BBIYMCIEHUA IPOM3BOJHOM Ha NpUMepe
BBIUMCIICHUsSI MTHOBEHHOW CKOpPOCTM U  YIJIOBOro Ko3g¢uiueHra
KaCaTeIbHOU.

CocraBieHue ypaBHEHUs KacaTelIbHOW B 001eM BHJIe. Y CBOCHHE MTPABUII
g epeHMpoBanus, TaOIUIIBI TPOU3BOTHBIX AIIEMEHTAPHBIX (PYHKITHA,
OpUMeHeHue s JuddepeHIupoBaHus  (QYHKUMH, COCTaBJIEHUS
ypaBHEHHSI KacaTelbHOM. V3ydueHue TeopemM o CBSI3U CBOWCTB (DYHKIUU U
OpOM3BOIHOW,  QopmynupoBka ux. [IpoBegeHune ¢  MOMOLIbIO
MPOU3BOJHOW  HMccemoBaHUs  (QYHKIWH, 3agaHHOW  (popmyInoii.
VYcTaHOB/IEHUE CBSA3M CBOWCTB (DYHKIMM U IPOU3BOAHOM MO UX
rpa¢pukam. [IpuMeHeHHEe TNPOWM3BOAHON ISl peIIeHWs 3aaad  Ha
HaXO0XXJIeHHE HaumOOJbIIero, HAMMEHBILET0 3HAaYCHUs U Ha HaXOXKACHUE
JKCTpEMyMa

JJIeMEeHThbI
HHTErpajbHOro
MCYHMCJICHUA

O3HakoMJIEHHE C TIOHATHEM MHTErpajia i nepBooOpa3Hoi.
N3ydenue npaBuiia BEIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI
Herorona— JleiiOnuna.

Pemenue 3ai1a4 Ha cBs3b EpBOOOPA3HON U €€ MPOU3BOAHOM,
BBIUMCIIEHHE [1ePBOOOPA3HOI [Tl JaHHOM (QyHKIIMH.
Pemenuie 3a1a4 Ha MpUMEHEHNE UHTETpaJia JJisl BBIYUCICHUS
(U3NYECKUX BEJTMYMH M TUIOIAICH.

I'EOMETPUA

Koopaunartsl u
BEKTOPbI

O3HakoMIJIEHHE C IOHATHEM BeKTOpa. M3yueHune nekapToBOil CUCTEMBI
KOOPJIMHAT B MPOCTPAHCTBE, MIOCTPOCHUE T10 33JIaHHBIM KOOpPIMHATAM
TOYCK U HJ'IOCKOCTGIZ, HAaXOXXIACHUC KOOPAWHAT TOYCK.

Haxoxaenue ypaBHEeHUH OKPYKHOCTH, c(hepsl, TUIOCKOCTH. Brraucnenue
paCCTOSIHI/Iﬁ MCXKIY TOUKAMH.

N3yuenune cBONCTB BEKTOPHBIX BEIMYUH, TPABUJI PA3JI0OKEHUSI BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, [IPAaBWII HAXO0XKIECHUA KOOPAUHAT BEKTOPa B
MIPOCTPAHCTBE, MTPaBUJI IEUCTBUI C BEKTOpaMH, 3aJaHHBIMHU
KOOpAWHATaMH.

[IpuMeHeHne Teopuu MpU PEIICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH.
N3yuenune ckamsapHOTO TPOU3BEEHNS BEKTOPOB, BEKTOPHOTO YPAaBHEHHS
npsiIMOM M MIIOCKOCTHU. [IprMeHeHne Teopuu Mpu peleHruy 3a1a4 Ha
JIEUCTBUS C BEKTOPAMH, KOOPIMHATHBIN METOJI, TPUMEHEHUE BEKTOPOB
TSl BBIYUCIIEHUS BEJIMYUH YTJIOB U PACCTOSHUM.

O3HakOMJIEHHE € J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PacCIioJIOKCHHUHU TIPAMBIX U IJIOCKOCTEH C UCIOJIL30BAaHUEM

Bektopos.
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IIpsimMble ¥ MJIOCKOCTH B
NPOCTPAHCTBE

@opMynHMpOBKa U MPUBEACHUE T0KA3ATEIbCTB IPU3HAKOB B3aUMHOIO
pacIoyIOKEHUs MPSAMBIX U INIOCKOCTEN. Pacrio3HaBaHue Ha yepTexax u
MOJIEJIAX Pa3IUYHBIX CIIy4aeB B3aUMHOI'O PACIOIOKEHUS IPSIMBIX U
IIJIOCKOCTEM, Apr'yMEHTUPOBAHUE CBOUX CY’KICHUU.

DopMyIMpPOBAaHUE ONPENEICHUM, TPU3HAKOB U CBOKWCTB NAapAJUICIBHBIX U
NEePIEHIUKYISIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BeinosiHeHne NOCTPOEHUS YIJIOB MEXKIY MPSMBIMU, IPSIMOU U
IIJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMU 110 ONKACAHUIO U PACIIO3HABAHUE UX HA
MOJEISX.

IIpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOIOKEHUS NIPSAMBIX U
IUIOCKOCTEH MPHU PELICHUM 3a/1a4.

N300pakeHne Ha pUCYHKAX U KOHCTPYHPOBAHUE Ha MOJIEIISIX
NEPIECHIUKYIJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, IPSAMBIX, TapaJUIEIbHBIX
IJIOCKOCTEH, YTIIOB MEXKAY MPSIMON U TUIOCKOCTHIO 1 0OOCHOBAHUE
IIOCTPOCHHS.

Pemenue 3a1a4y Ha BBIYHMCIICHHE FEOMETPUUECKUX BeNUUUH. OnrchIBaHUE
paccTosHUA OT TOYKH JI0 IIJIOCKOCTH, OT MPSAMOH 10 INIOCKOCTH, MEXIY
IIJIOCKOCTSIMH, MEXKY CKPELIUBAIOIIUMUCS IPSIMBIMH, MEKIY
IIPOU3BOJILHBIMU (HUrypamu B poctpaHcTse. opmynupoBaHue u
JI0Ka3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpEM
CYILIECTBOBAHUS, CBOMCTBA).

N300pakeHne Ha YepTekax U MOJICNISAX PACCTOSIHUS U 000CHOBaHUE
CBOMX CyxAcHMU. OnpeneneHne U BEIYUCICHUE PACCTOSIHUM B
npoctpancte. [Ipumenenne GopMyi U TEOpeM IJIaHUMETPUU IS
pelleHus 3a1a4.

O3HaKOMJIEHHE C IOHSITUEM NApAJUIEIBLHOTO MPOEKTUPOBAHUS U €TO
cBorictBaMU. POPMYIUPOBAHUE TEOPEMBI O TUIOLIAAN OPTOTOHAIBHOU
MIPOEKIINNA MHOTOYTOJIbHUKA.

[TpumeHeHne Teopun A1 000CHOBAHUS OCTPOECHUHN U BEIYUCIICHHH.
ApPryMEeHTHpPOBAaHHE CBOUX CYXKIEHUH O B3aHMHOM PaCIOJIOKEHUHU
IIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKu

OnucaHue U XapaKTepUCTHUKA Pa3INYHbIX BUJJOB MHOTOIPaHHUKOB,
NIEPEUNCIIEHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHne MHOrOIpaHHUKOB U BBINOJIHEHNE IOCTPOEHUS Ha
1300pakeHUSIX U MOJIEIISIX MHOTOI'PaHHHUKOB.

Boruncnenue nTuHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypalusx, apryMeHTUPOBaHUE CBOUX CYXKICHUH.
XapakTepucTuka u n300pakeHre CeueHusl, pa3BepTKH MHOTOTPAHHUKOB,
BBIYHCJIEHHE IJIOIAIEH TOBEPXHOCTEN.

[Toctpoenue mpocreimux ceueHuit Kyo0a, Mpu3Mbl, MTUPAMUJIBL.
[TpumeHenue GpakToB U CBEICHUH U3 TUIAHUMETPHH.

O3HakOMJIEHHE C BUJJaMH CUMMETPHIl B IPOCTPaHCTBE, (DOPMYIHpPOBaAHHE
OIIpEeEIEHUI U CBOMCTB. XapaKTepUCTUKa CHMMETPHUH TEJl BPALLEHUS U
MHOTOTPaHHHUKOB.

IIpumeHeHne CBOMCTB CUMMETPHH NPU PELIEHUH 3a1a4.

Hcnons3oBanre mpuoOpEeTEHHBIX 3HAHUHT TSI UCCIICIOBAHUS U
MOJIETUPOBAHUS HECIOKHBIX 33]1a4.

N3006paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBIIOJIHEHUE PUCYHKOB

10 YCJIOBUSIM 33]1a4.

Tesia 1 MOBEPXHOCTH
BpAallleHUsl

O3HakOMJIEHHE C BUJaMH TeJl BpalleHus, popMyITUpOBaHUE X
ONPEAEIIEHUN U CBOMCTB.

@opMyIHpPOBAHHUE TEOPEM O CEYEHUU II1apa MIIOCKOCTBIO U IIIOCKOCTH,
KacaTeJbHOH K cdepe.
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XapakTepHucTruKa U U300paKeHHE TeJ BPAIICHUS, UX PAa3BEPTKU, CCUCHUSI.
Pemenue 3aga4 Ha NOCTPOECHUE CEYEHUI, BBIYUCICHUE JJIVH,
paccTosHu#, yrioB, miomaaeil. [IpoBegenre noka3zarenabHbIX
pPacCy)IEHUI NpPH PELICHUH 3a]1a4.

[IpumeneHne CBOMCTB CUMMETPUHM MPU PEILICHUH 33/1a4 Ha TeJla
BpaIeHNs, KOMOMHAIIHIO TEIL.

N3o0pakeHrne OCHOBHBIX KPYIJIBIX TEJ U BBHITTOJIHEHHE PUCYHKA 10
YCJIOBUIO 33/1a4U

HN3mepenus B
reoMeTpuM

O3HakoMJICHHE C TIOHATHUSAMU IO U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemrenue 3a1a4 Ha BBIYHMCIICHUE TUIOMIAICH TNIOCKUX (QUTYP C
HIPUMEHEHHEM COOTBETCTBYIOLIMX (GOPMYJI U (PAKTOB U3 IUNIAHUMETPUH.
W3yuenue TeopeM 0O BBIYUCICHUN 00bEMOB ITPOCTPAHCTBEHHBIX TET,
peleHye 3a7a4y Ha IpUMeHeHHe (GOopMyIl BEIUMCIIEHUS 00bEMOB.
Wzyuenne hopMyi 1715l BBIYUCICHHUS TUIOIIAACH TTOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€JI BPALLCHHUS.

O3HaKOMJICHHE C METOJIOM BBIYUCIICHHSI IIJIOIIA TN IIOBEPXHOCTH CHEPHI.
Pemenue 3a1a4 Ha BBIYMCIECHUE ILIOMAAECH TIOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIL.

DJIEMEHTBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTHUKH

OcHOBHBIE MOHATUSA
KOMOMHATOPUKH

N3ydenue npaBuiia KOMOMHATOPUKYU U IPUMEHEHUE IIPU PEIICHUN
KOMOWHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33124 METOJOM Ilepedopa U 10 MpaBULy
YMHOKEHHUSL.

O3HaKOMJIEHHE C IOHITUAMU KOMOMHATOPUKU: pa3MELEHUSIMH,
COYETaHUSIMU, IEPECTAHOBKAMU U (hOpMyJIaMHU I UX BBIYUCIICHHUS.
OObsicHeHHE U IpUMeHeHue GopMyJI 1711 BBIUMCIICHUSI pa3MELeHHH,
NIEPECTAaHOBOK M COUYETAHUH IPU PELIEHUH 3a4a4.

O3znakomienue ¢ 6uHoMoMm HeroToHa U TpeyroapHukoM Ilackans.
Perienue npakTHueckux 3ajiayd ¢ HCHOIb30BAHUEM MOHATHH U Mpa-
BIJI KOMOWHATOPHKH.

DJIeMEeHTBI TeOpHH

I/ISY‘IGHI/IG KJIIACCUYCCKOI'0 OIpCACIICHUA BEPOATHOCTH, CBOICTB

BepOsSITHOCTEH BEPOATHOCTH, TEOPEMBI O CyMME BEPOSATHOCTEN.
PaccMmoTrpenue npumMepoB BBIYUCIICHNS BEPOATHOCTEN. Pelenue 3a1ay Ha
BBIUMCJIEHHE BEPOSITHOCTEHN COOBITHII.
DJIEeMEeHTBI O3HaKOMJIEHHE € IPEICTABICHUEM YHUCIOBBIX TaHHBIX U UX
MaTeMaTH4YeCKOH XapaKTEPUCTUKAMH.
CTATHCTUKH Pemienue npakTuueckux 3ajad Ha 00pabOTKY YHCIIOBBIX IaHHBIX,

BBIYHUCJICHUC UX XapPaKTCPHUCTUK

8.YUEBHO-METOANYECKOE U MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE
IMPOT'PAMMBI YYEBHOI'O ITIPEIMETA «MATEMATUKA»

OcBoenme nporpaMmbl  yaeOHOTO Tipeamera «MaTeMaTuka» OCYIIECTBISIETCS B Y4eOHOM KaOMHETe
MaTEeMaTHKH, KaOWHETe MaTeMaTH4YecKuX JUCHUIUMH. [loMerneHue kaOuWHeTa yIOBJIETBOPSET
Tpe60BaHI/I5IM CaHI/ITapHO-BHI/I)IGMI/IOJ'IOFI/I'-IGCKI/IX npaBuJl W HOPMATUBOB H OCHAIIICHO THUIIOBBIM
o0opy/noBaHHEM, B TOM YHUCIE CHEIUAIM3UPOBAHHONW y4yeOHOW Mebenbl0 U cpeAcTBaMH OOYYEHHS,
JOCTaTOYHBIMHU TSI BHITIOJIHEHUSI TPEOOBaHUM K YPOBHIO IMOATOTOBKH 00YYarOIIUXCS:

- I0Ca/I0YHBIE MECTA TI0 KOJIMYECTBY CTYAEHTOB (CTOJIBI U CTYJIbsl YUEHUUYECKHE ayAUTOPHBIE);

- pabouee MeCTO IpenoaBaTens ;

- ydeOHO-MeToAMuYecKoe obecredeHne oO0ydeHus (pa3laToOYHbId MaTepualibl, CIIPABOYHBII
Marepua, TaOIHIIbI).
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B cocraB ydeOHO-METONMUYECKOTO M MaTEePHATBHO-TEXHUYECKOTO OOCCIEUYCHHS MPOrpaMMbl
y4eOHOU JUCIHUILTUHBI «MaTeMaTHuKa» BXOMIIT:

- HaTJISAIHbIE TTOCOOUS (KOMIUIEKThI YYEOHBIX TAOJIHII, TUIAKATOB, TOPTPETOB BBIAOIIMXCS YUEHBIX -
MaTEMaTHKOB U JIp.);

- KOMIUIGKT TEXHHMYECKOW JIOKYMEHTallid, B TOM 4YHCJE TaclopTa Ha CpeacTBa OOydYeHHs,
WHCTPYKIIMHU TIO UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MacHOCTH;

- OubmoTeuHbIit GOHI.

Pexomenayemas aureparypa
das crynenToB
OcHoBHas

1. Mep3nak,A.I'. Maremaruka, AnreOpa W Hauana wmaremaTuueckoro ananuz:10-ii kiacc:
yrayOn€HHblil ypoBenb: yueOHuk/A.I.Mepsnsek, J[.A.Homuposckuii, B.M.IlonskoB; mox penaxiueit
B.I'.ITogonsckoro,-7-¢ u3nanue., crep.-Mocksa :IIpocsemenne,2023.-476 ¢. ISBN 978-5-09-103607-
7.—Texc:anexTpoHHbINH//JIaHb:3JIEKTPOHHO-OMOINOTEUHAS cucrema.-URL
https://e.lanbok.com\book\334469

2. Mepsnak.A.I'. Marematuka, Anrebpa u Hayajna MaremMaTudeckoro anammza:ll kiacc:
yrayOneHHbl  ypoBeHb  yueOHUK/A.I.Mep3mnsek,/.A.Homuposckuii,B.M.IlonskoB;nox  pepakuueit
B.I'.ITononsckoro,-6-¢ u3ganue.,crep.-Mocksa :IIpocsemienne,2023.-412 c. ISBN  978-5-09-103608-
4. —TeKcT:3NeKTPOHHBIH//JIaHb:37IeKTPOHHO-0NOIOTeUHAs cucTema.-
URL"https://e.lanbok.com\book\334472

3. Kosnoe B.B.Maremaruka: anrebpa m Hadajia aHayim3a, reoMmerpus ydeOHumk mius 10 kmacca
6a3oBblii U yrmyonéuueiii ypoBHu/B.B.Ko3nos, A.A.Hukutun.-Mocksa:Pycckoe cnoBo,2020.464 c.-
ISBN 978-5-533-00359-9.-URL https.ibooks.ru\boohshelf\374152\readinq

4. Ko3noB B.B.Maremaruka: anrebpa M Hauana aHaiau3a, reoMeTpus ydeOHuK ans 11 kiacca
6a30BbIil U yriyonéuasii ypoBHU/B.B.Ko3noB, A.A.Hukutun.- MockBa: Pycckoe cnoBo,2020.464 c.-
ISBN 978-5-533-00359-9.-URL https.ibooks.ru\boohshelf\374152\reading

5. Koznos B.B.Maremaruka : anreOpa ¥ Havaja aHajau3a, reoMeTpus y4eOHMK s 9 kiacca
obmeobpaszoBarenpHbix opranuzanuii /B.B.Kosznos, A.A.Hukutun B.C.benonocos,.-Mocksa: Pycckoe
¢10B0,2020-376 c.-ISBN 978-5-533-00414-5.-URL https.ibooks.ru\boohshelf\374230\reading

Jus1 npenogasareJiei
OcHoBHast TuTepatypa

1.®enepanbublit 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit degeparum.

2.Ilpuka3 MunucrtepctBa obpazoBanusi U Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepkIeHUU
(beneparbHOro TOCYAapCTBEHHOT0 00pa30BaTENIbHOTO CTaHAapTa CPEAHEr0 O0IIEro 00pa3oBaHMI».

3. Mep3msik,A.I. Marematnka, AnreOpa u Hadama wmareMmatudeckoro anamm3:10-ii kiacc:
yrinyonéHHbiil ypoBeHb: yueOHHK/A.I.Mep3nsek, [I.A.Homuposckuii, B.M.IlonskoB; moj pemakuueit
B.I'.ITogonsckoro,-7-¢ m3aanue., crep.-Mocksa :IIpoceemenne,2023.-476 ¢. ISBN 978-5-09-103607-
7 —Texc:3neKTpoHHbIH//JIaHb:37eKTPOHHO-0NOIOTeUHAs cucrema.-URL
https://e.lanbok.com\book\334469

4. Mep3nak.A.I'. Maremaruka, Anrebpa W Hadaia MaremMaTHyeckoro asanmsa:ll xmacc:
yriyosieHHbI  ypoBeHb  yueOHHK/A.I.Mep3nsek,/1.A.Homuposckuit, B.M.IlomsikoB;mon — pegakuuei
B.I'.ITogonsckoro,-6-e uzmanue.,crep.-Mocka :[IpocBemenue,2023.-412 c. ISBN  978-5-09-103608-
4. —TekcT:3neKTpOHHbIH//JIaHb:31eKTPOHHO-0MOIHOTeyHAs cucTema.-
URL”https://e.lanbok.com\book\334472

5. KosznoB B.B.Maremaruka: anreOpa W Hadaja aHaiu3a, reoMeTpus ydueOHumk st 10 kmacca
6a3oBblii W yrnyOnénnelii ypoHu/B.B.Kosznos, A.A.Huxutnn.-Mocksa:Pycckoe cnoBo,2020.464 c.-
ISBN 978-5-533-00359-9.-URL https.ibooks.ru\boohshelf\374152\reading
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6. Ko3nos B.B.Maremaruka: anreOpa um Havajia aHajau3a, reomeTpusi ydeOHWK s 11 kiacca
6a30BbIii 1 yrayonéuusiii ypouu/B.B.Ko3nos, A.A.Hukutun.- MockBa: Pycckoe ¢1080,2020.464 c.-
ISBN 978-5-533-00359-9.-URL https.ibooks.ru\boohshelf\374152\reading

7. KosznoB B.B.Maremaruka : anreOpa W Haudaja aHaiw3a, reOMETpusi ydeOHHMK s 9 kiacca
obmeobpaszoBarenbHbx opranm3anuii /B.B.Ko3nos, A.A.Hukutun B.C.benonocos,.-MockBa: Pycckoe
¢cnoB0,2020-376 c.-ISBN 978-5-533-00414-5.-URL https.ibooks.ru\boohshelf\374230\reading

Jononnumensnan numepamypa:

JU1. JanasH, A. A. MatemaTuka : yueOonuk / A. A. damgasH. — 3-e u3., ucrnp. u aomn. — Mocksa :
NHOPA-M, 2023. — 544 c¢. — (Cpennee npodeccuonanbHoe oopazoBanue). - ISBN 978-5-16-012592-
3. - Texkcr : anextponnsiii. - URL: https://znanium.com/catalog/product/1891827

JAN2. Tlepenbman, S1. W. JKuBas maTemaruka. MaremMaTHYECKHE paccKa3bl U TOJOBOJOMKH /
4. U. Tllepenbman. — MockBa : M3parensctBo FOpaiit, 2023. — 163 c.— (OtkpbiTas Hayka). —
ISBN 978-5-534-12291-6. — Tekct : anexTponHbiid / O6pa3oBarenpHas miatdopma FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/514336

JN3. Tlepensman, 5. . 3anmmarensHas anredpa / S. U. [lepensman. — Mocksa : M3aatenscTBO
HOpaiit, 2023. — 193 c. — (Otkpseitas Hayka). — ISBN 978-5-534-00072-6. — TekcT : 21eKTpOHHBIN //
OopasoBarenbHas mwiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514337

JA4. Tlepenbman, .M. 3anumarenbnas reometpusi/ . U. Ilepenbman. — Mocksa :
WznarensctBo FOpaiit, 2023. — 264 c¢. — (OtkpeiTas Hayka). — ISBN 978-5-534-12883-3. — Tekcr
anekTpoHHbIH // ObpazoBaTenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514438

JU5. IOxuo, H. C. Marematuka : yueOnuk / H. C. FOxHo. — Mocksa : UHOPA-M, 2023. — 204
c. — (Cpennee mpodeccronansHoe obpazoBanue). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-
4. - Tekct : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1906092

Hnmepuem-pecypcol

1. Allmath.ru [OnexTpoHHbIl pecypc]:[uHpopmanmonHblii mopTan]. — Pexum npocryna:
http://www.allmath.ru- marematuyeckuii moprai.

2. Exponenta.ru [DnexTpoHHbIii pecypc]:[oOpa3oBaTenbHblil caiiT]. — Pexxum  gocryna:
Www.exponenta.ru.
3. Math24.ru Beiciiast Marematuka [DnekTpoHHBIH pecypc]: [cnpaBodYHO-UH(GOPMALIMOHHBIH

cait]. — Pexxum mgoctyma: www.math24.ru.

CryaenTsl koseaxa uMeroT aoctyn Kk IbC:

1.9nexTponHo-0mbMMoTeUHAas cuctema «M3narenbcTBa «Jlanby»
[OnekTponHBIi pecypc]. - Pexxum nocryna: http://e.lanbook.com.

2.9nexTpoHHO-0nOmMoTeyHass cuctema «lbooks.ru» [DnexkrpoHHBIM pecypc] — Pexxum mocrtyma:
http://ibooks.ru.
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10.KoHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHs 0011e00pa30BaTeIbHON JUCIIUNJIMHBI

KoHTposb U oL1eHKa pe3ynbTaTOB OCBOCHMSI 00111e00pa30BaTeNbHOM TUCIUIUIMHBI PACKPBIBAIOTCS
4yepes3 AUCLUIUIMHAPHBIE PE3yJIbTaThI.

JlucuuniHapHbIe pe3yJibTaThbl Paznen/ Tun oueHoYHbIX
MepOoNpPUATHI
1) BJIAJICHUE meronamu | Pazaen 1.1loBTopenue TectupoBanue
JI0Ka3aTelbCTB, QIrOpUTMaMH | OCHOBHOT'O MaTepualia 3a VYeTHbI onpoc
peueHus 3a1ad4; yMeHUE | Kypc 9 neTHei mIKobl MaremaTuyecKuii TUKTaHT
dbopmynupoBath  ompeneneHus, | Paznen 2.PazButue NuauBunyanbHas
AKCHOMBI U T€OPEMbI, TPUMEHSTh | IIOHSTHS O YUCIIE camocTosTeNbHas paboTa
UX, NpOBOAUTH JokazatenbHble | Pasnen 3. Kophu, crenenu | [lpencraBienue pe3yibTatoB
paccyxJieHusi B XOJE pEIICHUs | U JorapruMbl MPaKTUYECKUX padboT
3a/1a4; Pa3znen 4. YpaBHenus u 3aiuTa TBOPUECKUX paboT
2) yMeHHE ONepUpPOBaTh HEPaBEHCTBA [IpakTuueckas pabora
MOHSATUSAMMU: CTETIEHb YUCIIA, Paznen 5. OcHoBBI Brinonnenue
norapudm yucia; yMeHue TPUTOHOMETPUU 9K3aMEHAIMOHHBIX 33/IaHUI
BBIIIOJIHATH BBIUUCIICHUE Paznen 6 @yHkuuu u
3HAYEHHUM U MPeoOpa3OBaHU rpaduku
BBIPAYKEHHI CO CTENEHAMU U Paznen 7. Haugana
norapudMamu, TPeoOpa3OBaHUs | MATEMATHYECKOTO aHAIA3A
JIpOOHO-pallMOHAIILHBIX Paznen 8 .I'eomerpus
BBIpKCHUI Pasznen 9.9meMeHTEI
3) BJIAJICHUE METOJIaMU | KOMOMHATOPUKH, TEOPUU
JIOKa3aTelbCTB, QITOPUTMaMH | BEPOSITHOCTEHN U
peuieHus 3a/1ay4; YMEHUE | MATEMATHUYECKOU
dbopmynupoBaTh  ONpeNeNeHus, | CTATUCTHKHU
AKCHOMBI U TEOPEMBI, TPUMEHSTh
WX, TPOBOAUTH JIOKa3aTeIbHBIC
pacCyXJIeHHsI B XOJE PEIICHHs
3a1a4;
4) yMEHUe ONepUpoOBaTh
MTOHSATUSMH: byHKIIHS,
HeIpepbIBHAS byHKIHS,
MPOU3BOJHAS,  TEepBOOOpa3Hasd,
onpeIeICHHBII MHTErpal;
yMEHHUE HAaXOJIUTh MPOU3BOHBIC
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3IIEMEHTAPHBIX (YHKINH,
UCTIONIB3YS CIIPaBOYHBIE
MaTepHalibl; UCCIEI0BaTh B
NPOCTEHIINX CIy4asax PYHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh
HanOOJIbIINE M HAUMEHBIIINE
3Ha4eHusl GYHKLUUH; CTPOUTH
rpaduKu MHOTOYJICHOB C
UCIIOJIb30BaHUEM allnapara
MaTeMaTHYECKOTO aHAIIN3a;
IPUMEHSATH IPOU3BOIHYIO IIPU
pELIeHUH 33724 Ha IBU)KEHUE,
pelarhb IpakTUKO-
OpPUEHTHPOBAHHBIE 33/1a41 Ha
HauOOJIbIINE U HAUMEHbIIINE
3HAYCHHS, HA HAXOXKJCHHE TTYTH,
CKOpPOCTHU M YCKOPEHHUS

5) yMEHHE OIIepUpOBAThH
HOHATUSIMMU: panroHaibHas
byHKIHA, HOKa3aTeslbHas
byHKIMsA, creneHHas (QyHKLIUA,
jJorapudmuyueckas byHKIHA,
TPUTOHOMETpHUUYECKHE (YHKIINH,
oOpatHble (YHKIUH; yMEHHE
CTPOUTh TIpadUKU H3YyYEHHBIX
byHKINH, UCIIOJIb30BATh
rpaduKu npu U3yYeHHUH
IIPOLIECCOB U 3aBUCUMOCTEH, NPH
pelieHnn  3ajad M3 JAPYrHX
y4eOHBIX MPEAMETOB M 3a/1ad U3
peambHOM  KM3HM;  BBIpaXaTh
hopmynaMu 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

6) yMeHue peliaTh TeKCTOBbIC
3aJ]auu pa3HbIX TUIIOB (B TOM
YHcIIe Ha MPOLEHTHI, IO U
YacTH, Ha JIBKEHHE, paboTy

Pa3nenl.IToBTopenue
OCHOBHOT'0 MaTepuasa 3a
Kypc 9 JIeTHEH IKOJIbI
Pa3nen 2.Pa3zBurtue
MOHSITHS O YUCIIe

Paznen 3. Kopuu, crenenu
1 jorapumMbl

Paznen 4. YpaBuenus u
HEPaBEHCTBA

Pa3nen 5. OcHoBbI
TPUTOHOMETPHUHU

Paznen 6 @yHkuuu u
rpaduku

Paspen 7. Havana
MaTeMaTHUYECKOTO aHalu3a
Paznen 8 .I'eomerpus
Paznen 9.9meMeHTEI
KOMOMHATOPUKH, TEOPUU
BEPOSITHOCTEH U
MaTeMaTU4YECKOMI
CTaTHCTUKH

TectupoBanue

YceTHBIT onpoc
MaremaTtuyeckuii TUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKHUX padoT
3ammrTa TBOpUECKUX padoT
[IpakTuueckas pabora
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUI
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CTOMMOCTb TOBAapOB M YCIYT,

HQJIOTHM, 3aJadd H3 00JIacTh
yIIpaBICHUS JTMYHBIMA "
CEMEMHBIMU ¢buHancamm);
COCTaBJIATh BBIPQKCHNS,

YpaBHCHHA, HCPABCHCTBA U HUX
CUCTCMBI 110 YCJIOBHIO 3a/iadu,

HCCIIEN0BATh HOJY4YCHHOE
pelicHue u OLICHUBATh
MIPaBION0I00HOCT PE3YJIbTATOB;
7) yMEeHHe OIEPHPOBATH
[IOHATHSIMH: cpenHee
apu(METHUYECKOE, MeuaHa,
HauOo/blIee H  HaWMMEHBIIIEE

3HAUYCHHA, pasMax, JUCIICPCH:,

CTaHIapTHOE OTKJIOHCHHE
YHUCIOBOTO  Habopa;  yMeHue
U3BJIEKaTh, HHTEPIPETUPOBATH

nH(pOPMALINIO, TPEACTABICHHYIO
B Ta0iuiax, Ha JuMarpammax,

rpadukax, OTPaXKAOLLYI0
CBOMCTBA peajbHbIX MPOLECCOB U
SIBJICHUI; IIPEJCTaBIIATD
uHbOpMALIMIO  C  TIOMOUIBIO
TabIMI u Juarpamu;
HCCIIEI0BATh CTaTUCTUYECKHUE
JaHHbIE, B TOM 4YHCIE C
MIPUMEHEHHEM rpaduyeckux
METOJI0B u JEKTPOHHBIX
CPEICTB;

8) yMeHue OIIEpUPOBATH
MOHATUSAMM: CIIYYaWHBIA OIBIT U
Clly4anHoe coObITHE,
BEPOSITHOCTh CIIy4alHOTO
COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM
rpadu4ecKux METO/I0B;

MPUMEHSTh (QOPMYJIbI CIOKEHUS
U YMHOXEHUS BEpPOSITHOCTEW,

KOMOHMHaTOpHbIE (bakTbI 51
¢bopMysIbl TIpU pelIeHUH 3aj1ay;
OLICHUBATh BEPOATHOCTH

PCAIBbHBIX CO6BITHﬁ; 3HaKOMCTBO
co CﬂyqaﬁHBIMH BCIIMYNHAMU,

YMEHUE TPHUBOJUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OONBIINX
yucel B TNPUPOIHBIX U

0OIIECTBEHHBIX ABJICHUSIX;
9) ymeHue onepupoBathb
MOHATHUSIMH: TOYKA, TIpsiMasi,
IJIOCKOCTH, IPOCTPAHCTBO,
JIBYTpaHHBIN yroj

Pa3nenl.IToBTopenue
OCHOBHOT'0 MaTepuasa 3a
Kypc 9 JIeTHEH IKOJIbI
Pa3nen 2.Pa3zBurtue
MOHSITHS O YUCIIe

Paznen 3. Kopuu, crenenu
1 jorapumMbl

Paznen 4. YpaBuenus u
HEPaBEHCTBA

Pa3nen 5. OcHoBbI
TPUTOHOMETPHUHU

Paznen 6 @yHkuuu u
rpaduku

Paspen 7. Havana
MaTeMaTHUYECKOTO aHalu3a
Paznen 8 .I'eomerpus
Paznen 9.9meMeHTEI
KOMOMHATOPUKH, TEOPUU
BEPOSITHOCTEH U
MaTeMaTU4YECKOMI
CTaTHCTUKH

TectupoBanue

YceTHBIT onpoc
MaremaTtuyeckuii TUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKHUX padoT
3ammrTa TBOpUECKUX padoT
[IpakTuueckas pabora
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUI
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CKpELIMBaIOLINECs MpsMBIE,
napaJjijieJIbHOCTb n
MEPIEeHIUKYIAPHOCTD TMPSMBIX
U TUIOCKOCTEH, YIrOJl MEXIY

IIPSIMBIMU, yroi MEXIY
IpsIMOM M IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSIMU,

paccTositHue OT TOYKH  JI0
IJIOCKOCTH, PACCTOSTHUE MEXKAY
IPSIMBIMU, PAcCTOSIHUE MEXAY
IJIOCKOCTSIMU; YMEHHE
UCIIOJIb30BaTh IpU pELICHUU
3aJa4  M3y4deHHble (AKThl U

TCOPCMBI IJIaHUMCTPUH,
YMECHHE OLICHUBATh pPa3Mepsbl
00BEKTOB OKPYXKAroIIero
MHpa;

10) ymeHue  omnepupoBaTh
MOHATHUSMH:  MHOTOTPAHHHK,
CEYeHHE MHOTOTPaHHMKA, KYO,

napauiesieuIe], npu3Ma,
UpamMu/a, durypa u
MOBEPXHOCTh BpaIlCHHUS,

UUAITUHIP, KOHYC, map, cdepa,
ceueHHsi (QUrypbl BpalleHHUs,

IIIIOCKOCTB, Kacaromascsa
C(l)epbl, ouinHApa, KOHYCa,
mIiomaab IMMOBEPXHOCTHU

MUpPaMUIbl, MPU3MBI, KOHYCa,
HWIMHIpa, TUIomaas chepsl,
o0beM KyOa, MpsSMOYTOJIbHOTO
napaiesienumnesia, MupaMubl,
NpU3MBI, IMIMHIpPA, KOHYCa,
mapa; yMeHHe u300paxaTh
MHOTOTPaHHUKHU u
MOBEPXHOCTH BpAIllEHUs, WX
CEYeHMsI OT PYKH, C MOMOILBIO
YEepPTSIKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB; yMEHUE
pacro3HaBaTh CHMMETPHIO B

MPOCTPAHCTBC, YMCHUC
pacrio3HaBaTb IMpaBHUJIBHBIC
MHOT'OI'paHHUKU;

11) ymeHuwe  omnepupoBaTh
MOHATUSIMM:  JBUKEHHE B

MPOCTPAHCTBE, moA00HbIE
burypsl B MPOCTPAHCTBE;
HCII0JIb30BATh OTHOIIIEHNE

IUIONIAZIEH TMOBEPXHOCTEH U
00beMOB  TOAOOHBIX  (uUTyp
P PEILICHUH 3a/1a4;

12) ymMeHHE BBIUUCTATH
F€OMETPUYECKUE BEIMYUHBI
(nvHa, yrou, momab,
00BeM, IUIOIIAb
MTOBEPXHOCTH),

Pa3nenl.IToBTopenue
OCHOBHOT'0 MaTepuasa 3a
Kypc 9 JIeTHEH IKOJIbI
Pazpnen 2.PazButne noHsaTus
0 ymclie

Paznen 3. Kophu, crenenu u
JorapudMbl

Paznen 4. YpaBuenus u
HEPaBEHCTBA

Pa3nen 5. OcHoBbI
TPUTOHOMETPHUHU

Paznen 6 @yHkuuu u
rpaduku

Pasnen 7. Havana
MaTeMaTHUYECKOTO aHalu3a
Paznen 8 .I'eomerpus
Paznen 9.9meMeHTEI
KOMOMHATOPUKH, TEOPUU
BEPOSITHOCTEH U
MaTeMaTU4eCKOU CTaTUCTUKHU

[US]
=

TectupoBanue

YceTHBIT onpoc
MaremaTtuyeckuii TUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKHUX padoT
3ammrTa TBOpUECKUX padoT
[IpakTuueckas pabora
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUI




UCIIONb3Ys U3Yy4YEHHBIE
(hOpMYITBI U METO/IBI;

13) yMmenwe  omnepupoBaTh
MOHATHSIMHA:  TIPSIMOYTOJIbHAS

cucrema KOOpJMHAT,
KOOpJAMHATBl TOYKH, BEKTOp,
KOOpPIUHATHI BEKTODa,
CKaJIsIpHOE IIPOU3BEACHHUE,
yroix  MeXIy  BEKTOpami,
cymMma BEKTOPOB,

MPOU3BEICHUE BEKTOpa Ha
YHUCJIO; HAXOJUTh C IMOMOIIbIO
M3Yy4YEHHBIX bopmyn
KOOPJAMHATHI CepeIUHbI
OTpEe3Ka, pACCTOSHUE MEXKIY
JBYMSI TOUKaMHU;

14) yMEHHE BBIOMPATh
MOAXOAAIINI W3Y4YEHHBIN
METOJl JUIsl PELICHUsS 3aJauH,
pacrno3HaBaTthb

MaTeMaTuueckue  (akTel U
MaTeMaTH4eCKue MOJEIU B
IPUPOJHBIX U OOLIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE;
YMEHHE NPUBOAUTH IIPUMEPHI
MAaT€MaTUYeCKUX  OTKPBITHHI
poccuickon 151 MUPOBOMU
MaTeMaTUYECKON HAYKH.

Pa3nenl.IToBTopenue
OCHOBHOT'0 MaTepuasa 3a
Kypc 9 JIeTHEH IKOJIbI
Pazpnen 2.PazButne noHsaTus
0 ymclie

Paznen 3. Kophu, crenenu u
JorapudMbl

Paznen 4. YpaBuenus u
HEPaBEHCTBA

Pa3nen 5. OcHoBbI
TPUTOHOMETPHUHU

Paznen 6 @yHkuuu u
rpaduku

Pasnen 7. Havana
MaTeMaTHUYECKOTO aHalu3a
Paznen 8 .I'eomerpus
Paznen 9.9meMeHTEI
KOMOMHATOPUKH, TEOPUU
BEPOSITHOCTEH U
MaTeMaTU4eCKOU CTaTUCTUKHU

TectupoBanue

YceTHBIT onpoc
MaremaTtuyeckuii TUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKHUX padoT
3ammrTa TBOpUECKUX padoT
[IpakTuueckas pabora
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUI
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JIncer usmMeHeHuii padoyeii nporpaMmmsl

IIpunoxenne 1

Conep:kanue u3sMeHeHMsI,
cTpaHuna padouei
NMPOrpamMmbl

JdaTa u HOMep NpoTOKOJIa
3acenanusa MK

OcHoBanue
M3MEHEHUA
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