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IMYIL0t. MATEMATHKA

110 CIICHUAJIBHOCTAM

09.02.07.MHbopMalMOHHEIE CHCTEMBI ¥ IPOrPaMMHUPOBaHHE

11.02.15. NHhOKOMMYHHKAIlHOHHEIE CETH M CUCTEMBI CBSI3H

10.02.04 O6ecneuyenne WHGOPMALMOHHON O€30MaCHOCTH TEJIEKOMMYHHUKAITHOHHBIX CHCTEM



PACCMOTPEHO

Ha 3aCe/JlaHuU METOINYECKON KOMHUCCUHU IF'YMaHUuTapHbIX U
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CocraBurensn: Enucee.lO.I"., npenonaBarens BoICIIel KBaTH(DUKAIIMOHHONW KaTErOPHH
CKT(¢)CIIGT'VT.

[Iporpamma paspaGorana ¢ yuerom TpeGoBanuit ®I'OC cpexnero obmiero obGpasoBaHus,
YTBEPKAEHHOI0 NpuKa3oM MuHucrtepcra odpa3opanus U Hayku P® Ne 413 ot 17 mas 2012, , Ha
ocHoBe  DenepanbHOro FrOCYIapCTBEHHOro  00pa3oBaTelnbHOr0  CTaHIapTa  CPeAHEro
npodeccronanbHoro obpasoBanus mo creupansHoctd  09.02.07. MHpOpMalMOHHBIE CHCTEMBI U
[IPOTPaMMHPOBAHKE, YTBEPXKJIEHHOrO IpHka3oM MuHucTepcTBa oOpa3oBaHusi W Hayku PO or
09.12.2016r. Nel547 na ocHoBe @DenepalbHOr0 rocyIapCTBEHHOr0 00pa3oBaTENbHONO CTAHAApTa
CPEIHEro po¢eCCUOHAIBHOTO obpa3zoBaHus 1o CIELUAIBHOCTH 11.02.15.
MH}OKOMMYHHKAIIMOHHBIE CETH M CHCTEMBI CBSI3H, YTBEP)XKIEHHOIO MPHKa3oM MuHHCTEpCTBA
npocseweHus P@ or 17.05.2022r. Ne336 , Ha ocHOBe (enepanbHON 00pa3oBaTeTbHOM MPOrpaMMBl
cpeaHero ob0wero oOpa3oBaHMs, YTBEPXKIGHHOM mpuKa3oM MHUHHCTEPCTBA IIPOCBELICHHUS
Poccuiickoit ®enepanuu ot5 aBrycra 2022 r.Ne675



Conepxanue

[TosicauTenbHas 3amucka

O6uras xapakrepucTika y4eGHOro mpeamera «MaremaTukay

Mecto yueGHOro npeamera B yueGHOM IIaHe

PesynbraThl 0OcBOGHUS yueOHOTO MpemeTa

Coneprxanue yueGHOro mpeaMeTa

Temaruueckoe IUTaHHpOBaHHE

Temaruyeckwii mian

XapakTeprCTHKa OCHOBHBIX BUIOB YUeOHOM A€STENLHOCTH CTYAEHTOB
Y4eOHO-METOIHYECKOE M MaTepHaIbHO-TEXHHYECKOE  O00eCredeHue
y4eOHoro npeamera «MartemaTukay

Pexomennyemas nureparypa

[IPpOTpaMMBI



1. TIOSICHUTEJIbHAS 3AIIMCKA

PaGouas nporpamma mnpoduiabsHoro ydebHoro mnpeamera «MaremMaTHka» MNpeJHa3HAYCHA JUIA
M3yYeHHs MaTeMaTHKH B NPO(ECCHOHaIbHOH  00pa3oBaTe]bHOH OpraHU3alHu CKT(¢)CIIGI'VT,
peanu3yiomeil 06pa3oBaTeNbHYI0 NMPOrpaMMy CpeaHero ofumiero oOpa3oBaHHs B MPEENax OCBOCHHS
[TTICC3 Ha 6a3e 0cHOBHOIrO 001ero 0Opa3oBaHus NP MOArOTOBKE CIIEIHATHCTOB CPEIHETO 3BEHA.

[lporpamma paspaGortana Ha ocHoBe TpeGoBanuit ®I'OC cpexnero obiero oOpa3oBaHus,
NpeabsABIsSEMBIX K CTPYKTYpe, COJAEPXAHHIO H pe3yjibTaraM OCBOeHHs y4eOHOro Tpeimera
«MareMaTuka.

CozepxaHue MPOrpaMMBI 110 IpeaMeTy «MareMaTHKa» HalpaBIeHO Ha JOCTHXXEHHE CJIEIYIOLIHX
LEJIeH:

* obecreuenre chOPMHPOBAHHOCTH IPEACTABIEHUA O COUMATBHBIX, KYJIBTYPHBIX M HCTOPHYECKHX
(baxkTopax CTaHOBJICHUSI MATEMATHKH;

« obecniedeHne CHOPMHPOBAHHOCTH JIOTHYECKOrO, QITOPUTMHYECKOI0 M MaTeMaTH4eCKOro
MBIIIIEHHUS;

+ obecrniedeHHe CHOPMUPOBAHHOCTH YMEHMH IPHMEHSTH TMOJYYCHHbIC 3HAHMA IIPH PEHICHUH
pa3IMYHbIX 3a/1a4;

« oGecnieuenne cOPMHPOBAHHOCTH MPEACTABICHHI O MaTeMaTHKE KaK YacTH OOIIeYeOBeYeCKOM
KyJIbTYpBl, YHHBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIOLIEM OIMCBHIBATH U H3ydaTh PEAbHBIE NPOLECCH! U
SIBJICHHS.

B mporpaMMy BKIIOYEHO COZAEP)KAaHHE, HANpaBIE€HHOE Ha (OpMHpOBaHHE Yy CTYICHTOB
KOMIIETEHIMH, HeoOXomuMBbIX s kadecTBeHHOro ocBoenus IIIICC3 na 6asze OCHOBHOrO ob1ero
06pa3oBaHus C IIOJTyYCHHEM CPEIHEro o6mero oopa3oBaHus.

PaGouas mporpamMma y4eGHOro mpeamera «MaTemaThKa» sBIS€TCS OCHOBOH UL ONPENETICHHS
cozepKaHus y4eBHOro MaTepuaa, [IOCIeI0BaTENbHOCTH €T0 H3y4eHH s, PACIPE/IE/ICHHs y4eOHbIX JacoB,
BHJIOB CAMOCTOSTEIBHBIX PaboT, TeMaTHKH pedepaToB (IOKIANOB), YYUTBIBas CHEUU(HUKY IPOrpaMMBbl
TIOJIrOTOBKHM CHELHAIMCTOB CPEIHEro 3BeHa, OCBaHBAEMBIX CIIEIMAILHOCTEH:

09.02.07 UudopmatmoHHbIE CUCTEMBI U IIPOrPaMMHPOBAHUE,

11.02.15 HPOKOMMYHHKAIIUOHHBIE CETH U CUCTEMBI CBS3H,

10.02.04 Obecneuenre WHGOPMAITHOHHOH O€30MACHOCTH TEIEKOMMYHHKAIIMOHHBIX CHCTEM .

2.0BIASI XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA

VueOHpli npeamerT «Maremarukay sSBISeTcs (QyHIaMEHTaIbHbIM  001eo0pa3oBaTebHBIN
TIPEIMETOM CO CIIOKHMBIIUMCS yCTOWYHBBIM COJEPKAHHEM H OOIMMH TPEOOBAaHHSMU K IOITOTOBKE
CTY/IEHTOB.

B npodeccuonanshoii  obpazosarenpHoii  opranmsamuu  CKT(¢)CIIGI'YT, peanusyromer
06pa3oBaTeNbHYI0 MpOrpaMMy cpezHero obmero obpasoBanus B mpexenax ocoenus [IIICC3 Ha Gase
OCHOBHOTO 00mIero o0pa3oBaHMs, U3yYCHHE NPEMETa UMEET CBOHM OCOOEHHOCTH B 3aBHCHMOCTH O1
TEXHOJIOTHYECKOTO MPOoduIIst TpohecCHOHAIBHOT0 00pa30oBaHHUsI.

Ilpu oceoennn crenuanbHocTedf CIIO  TexHONOrHYeckoro mnpoduias MpodeccHoHaNbHOIC
obpazopanus  09.02.07  VudopmaumoHHele  CcHCTeMBI M mporpammupoBanue,  11.02.1%
MH(pOKOMMYHHMKAIMOHHbIE CETH W CHCTEMBI CBsi3M, npeaMer «MaremaTvka» — Kak MPOQUIBHBINA
YYUTHIBAIOIIHI CIIEIIU(PHUKY OCBAUBAEMBIX CIIELHATbHOCTEM.

DTO BBIPAXAETCs B COJAEP)KAaHUH OOy4YeHHs, KOJMYECTBE 4YacOB, BBIICISAEMBIX Ha H3YYCHHC
OT/JIEIBHBIX TEM IMPOTrPaMMbI, IJIyOMHE UX OCBOCHHUS CTYyAEHTaMH, 00bEME M XapakTepe NpPaKTHYECKH>
3aHATHM, BH/IaX BHEAyIHTOPHON caMOCTOSTEILHON paboThI CTYI€HTOB.

OO6wiMe 1eJId U3yYeHHUs IPeIMeTa TPAIUIIMOHHO PEAU3yIOTCS B YETHIPEX HAIPaBICHUAX:

1) ob1ree mpeacrasieHue 06 UAESIX U METOJIaX MaTEMATHKH;

2) HHTEJIEKTYalIbHOE Pa3BUTHE;

3) oBnaneHne HeOOXOAUMBIMH KOHKPETHBIMH 3HAHUSIMH U YMEHUSIMH,

4) BOCIIUTATEILHOE BO3JACHCTBHE.



YCHJICHHE M paCIIMpCHHE TMPUKIAAHOrO XapakTepa H3Y4YeHHs MaTeMaTHKH, [PeUMYINEeCTBEHHOM
OpHEHTAllUd Ha AJITOPUTMHYECKHMH CTHIIb I03HABATENBHOM NEsTeNbHOCTH. V3ydyeHHe mMaTeMaTHKH Kak
npoduIbHOro 061e06pa3oBaTeIbHOTO y4eGHOrO MpeaMeTa, YYHTHIBAIOMIEr0 CHENH(pUKY OCBAHBAEMBIX
cryaentamu crnennanbHocTel CIT1O, oOecnieunBaeres:

- BBIOOPOM Pa3TMYHBIX TOJXOJ0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA;

-bopMHpOBaHHMEM CHCTEMBI yueOHBIX 3anaHui, obecreunBarommXx 3GHEeKTUBHOE OCYIIECTBICHHE
BBIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- oboramieHWeM CHeKTpa CTHIeH y4eGHOW AEATENBHOCTH 3a CYET COINIACOBAHHS C BENYUINMH
JeSTeIbHOCTHBIMH XapaKTePUCTHKAMU BBIOPAHHOMN MPOGECCHH CIIENUATBLHOCTH.

I[Ipoduneras cocTapisomas OTpaxkaeTcs B TpeGOBAHUAX K TOATOTOBKE 00YYaIONIMXCS B YACTH:

- o0wie# CHCTEMBI 3HAHMIl: COlepIKaTelbHble MPUMEPHI HCIOMB30BAHUS MATEMATHUYECKHX HUACH H
METOJIOB B IIPOGECCUOHAIBHOM AeATENBHOCTH;

- YMEHHUI: pa3inyue B ypoOBHE TPEOOBaHHM K CI0)KHOCTH IPUMEHSIEMBIX aITOPHTMOB;

- IPAKTHYECKOrO UCIIOIb30BAHUS IIPUOOPETEHHBIX 3HAHUH U YMEHHUI: HHAMBUIYAIBHOTO y4eGHOrO
OIBITa B IOCTPOCHUU MaTEMATHYECKUX MO/IE/IEH, BBIIIOJIHEHUH UCCIIE/I0BATENILCKUX TTPOEKTOB.

Takum oOpasom, peanusanus conepkaHus y4eGHOTO IpeIMeTa OPMEHTHPYET Ha MPHOPUTETHYIO
POJIb TMPOLECCYaTbHBIX XapaKTePUCTHK y4eOHOH paboThl, 3aBUCSLIMX OT NpodHuIs mpodeccuoHanbHOro
0Opa3oBaHus, [0Jy4eHHs ONBITA UCIIONB30BAHHS MATEMATHKU B CONEPIKATEIBHBIX H IPOBECCHOHAIEHO
3HAQYUMBIX CHTYALHUSX 110 CPABHEHHIO ¢ (OPMaIbHO-YPOBHEBBIMH Pe3YIbTATHBHBIMHE XapaKTEPUCTHKAMHU
o0yyeHwus.

Copeprxanue yueGHOTO mpe/MeTa pa3paGoTaHO B COOTBETCTBHU ¢ OCHOBHBIMH COJEP)KATENbHBIMHU
JUHUAME OOy4YeHHs MaTeMaTHKe: aareOpanyeckas JMHUS, BKIIOYAIOIAS CHCTEMATH3alHMIO CBEACHUNH O
4hCax; HM3y4eHHEe HOBBIX M 0000IIeHHe paHee M3y4eHHBIX Olepaluii (BO3BEIEHHE B CTEIEHb,
M3BJIEYEHHE KODPHS, JIOTapH(MHUPOBAHUE, CHHYC, KOCHHYC, TAHTE€HC, KOTAH[EHC M OOpaTHblE K HUM);
M3Y4EHUE HOBBIX BU/IOB YHUCIIOBBIX BBIPAKEHHH H GOPMYII; COBEPILICHCTBOBAHHE IIPAKTHYECKUX HABBIKOB
U BBIMHCIUTENBHOH KYJIbTYpbl, PaclIMpeHHE M COBEpPIICHCTBOBaHHME aireGpandyeckoro anmapara,
Ch)OPMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, ¥ €r0 PUMEHEHHE K PELIEHUIO MATeMaTHIECKHX W [IPHKIIAIHBIX
3ajay;

- TEOPETHKO-QYHKUMOHATbHAS JTMHHS, BKIFOYAIOLIAs CHCTEMATH3AINIO U PACIIHpEHHe CBEAEHHH O
}yHKUKAX, COBEPIIEHCTBOBAHUE IPaduecKuX YMEHHIT; 3HAKOMCTBO C OCHOBHBIMH HJEAMH M METOaMHU
MaTeMaTH4eCKOro aHaIu3a B 00beMe, MO3BOIISAIONIEM HCCIIe0BATh YIEMEHTAPHbIE (YHKIMHE M peIlaTh
MPOCTEHIINE FeOMETPUYECKHE, HDH3HYECKHE U APYTHE NPUKIATHBIE 3aJaUH;

- IMHHUs YpaBHEHHH U HEPABEHCTB, OCHOBAHHAS HA IIOCTPOEHHM M MCCIIEOBAHUM MAaTEMAaTHYECKHX
MOJIe/IeH, epeceKaromasncs ¢ anredpanyeckoi U TeOpeTHKO-QYHKIMOHAIBHON IMHUSME M BK/TIOUAIOIIAs
Pa3sBUTHE ¥ COBEPLICHCTBOBAHUE TEXHHUKH alreOpanyecKuX NpeoOpa3oBaHMil A/ pelleHHs ypaBHEHHUIA,
HEPAaBEHCTB M CHCTEM; (OPMHUpOBaHHME CIIOCOOHOCTH CTPOMTH M HCCIEI0BATH  IIPOCTeMInne
MaTeMaTHYECKHE MOJENH IpPH PELICHMHM NPUKIATHBIX 3a1ad, 3alad M3 CMEXKHBIX M CICLUAIBHBIX
JUCLUTLINH;

- TEOMETPUYECKas JIMHUS, BKIIOYAIOLIAs HAJIS/IHBIE IIPEJICTABIEHHS O IIPOCTPAHCTBEHHBIX (DHUIypax
¥ H3yYCHHE HX CBOMCTB, (OPMHUPOBAHHE H DPA3BUTHE MPOCTPAHCTBEHHOIO BOOOPAKEHMS, Pa3BHUTHE
CMOCOOOB  rEOMETPHYECKUX HM3MEPEHHil, KOOPAMHATHOTO M BEKTOPHOTO METONOB /Ul peLICHHs
MaTeMaTHYECKUX U IPUKJIA(HBIX 337134,

- CTOXaCTH4eCKas JIMHHUS, OCHOBAHHAs HA Pa3BUTHH KOMOMHATOPHBIX yMEHHWH, NpeNCTaBIeHHUH 0O
BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOLIETO MHUPA.

B Temarnueckom miane mporpammbl yueGHBIH MaTepuan IpecTaBieH B (popme Yepe1yroIerocs
PasBCPTHIBAHUS OCHOBHBIX COJACPIKATEIBHBIX JIMHUH (aareGpanyeckoil, TeopeTHKO-()yHKIMOHATLHOM,
YPaBHEHHH U HEPaBEHCTB, F€OMETPUYECKOM, CTOXACTHUECKOH), YTO MO3BOJSET THOKO MCIOMb30BATH HX
PAcCIIOJIONCHNE 1 B3aUMOCBS3b, COCTABIISITh PabOUMi KaleHIapHbIH IUIaH, 10-Pa3HOMY Yepe/ys yueOHbIe
TeMbl (I71aBbl y4eOHHKA), yuMTBIBas Npoduib MPOGEecCHOHATLHOrO 06pa3oBaHHus, crienupuKy
ocBanBaemoit crienuansHocTd CIIO, riyGuHy H3ydYeHHs MaTepuana, ypoBEeHb OATOTOBKHU CTYJEHTOB I10
IpEIMETY.

M3yuenue oGmeoGpasoBatensHoil yueGHOro mpeamera 3aBEpIIACTCA IOABEACHUEM HTOrOB B |
cemectpe B Qopme auddepeHunpoBaHHOrO 3ayera, BO 2 ceMecTpe B (hopMe JK3aMeHa B paMKax




NIPOMEKYTOYHOH aTTeCTalMK CTYACHTOB B mponecce ocBoenus OITOIT CITIO ¢ momydeHueM cpenHero
obmero obpaszoanus (I[TIICC3).

3.MECTO YYEBHOI'O IIPEIMETA B YYEBHOM ILJIAHE

YueOHpili npeamer «MaTemaTnka» SBISETCS YacTbiO 00s3aTeNbHON IpEeIMETHOH 06nacTH
«Maremaruka u uHpopmaruka» ®I'OC cpenHero obiero 06pazoBaHus.

B yueGupix mnanax IIIICC3 cnenunansrocteit CKT(d)CIIGIY T, peanusyiomei 06pa3oBaTeIbHYIO
NporpamMmy cpeaHero oOmero obpa3oBaHus, y4eOHBIH mpeameT «MaTeMaTHKa» BXOAUT B COCTaB
obmmeobpasosarenbroro nukna IITICC3 Ha Gase OCHOBHOTO 06IIEro OOpa3sOBaHMS C MOJTYYEHHEM
cpeaHero oduiero 00pa3oBaHus B KauecTBe NpPOGUIBHOTO Mpeamera, GOpMHPYEMOro U3 06sS3aTeTbHbIX
NPEAMETHBIX obnactedt ®I'OC cpennero obuiero o6pazoBanus, 11 crnenuanbHocteit CI1I0

TEXHOJIOTHYECKOT0 NPOGHIIS POdhecCHOHATBHOTO 00pa3oBaHus

4. Ilnanupyemble pe3y/bTaThl 0CBOEHHS 001€06Pa30BATEILHON AHCUUILIHHBI B
coorBeTcTBHH ¢ DI'OC COO u ®OII COO

Ilpeamernbie (ITP) pesynbrate! | JIuunocthse (JIP) pe3ynbTatel | .MeTtanpeaMeTHbIe (MP)

OCBOCHHS NPOrpaMMbl y4eOHOIo | OCBOGHHS INPOrpaMMbl y4eGHOIrO | pe3y/bTaThl OCBOEHHS

npeaMeta«MaremaTukay mpeaMeTa «MaremaTukay | IPOrpaMMBI yueOHOTro
XapaKTePU3yIOTCS: npeameTa «Marematuka

KIpaKTe PHSYIOTCH. «XapaKTepU3YIOTCS:

1) BIIaJICHUE METOaMHu ['pasx1aHCcKOE BOCTIUTAHHE: OBJIaZICHUEM YHHBEPCATbHBIMH

JI0Ka3aTeNbCTB, aJIrOpUTMaMH cOPMHPOBAHHOCTHIO [103HABaTEJIbHBIMH

peeHus 3a/a4; YMEHHUE | rpak1aHCKOM [O3ULIUK | JeUCTBUSIMH,

dopmynupoBath  ompesencHus, oOydaromerocs Kak aKTHBHOTO H | YHHBEPCAIbHBIMH

aKCHOMBI M TEOPEMBI, [IPUMEHATE | 0TReTCTBEHHOTO YJIeHa | KOMMYHUKATUBHBIMU

UX, IHPOBOIUTL JOKA3ATEIBHBIC | nocepiickoro o01mecTBa, | AeiCcTBUSIMHY,

PAcCYXICHUA B XON€ PCWICHUS | ynencrapnenuem 0 | YHHBEpCAIbHBIMH

24004, MaTEeMaTHYECKUX OCHOBaX | PeryJIsSTUBHBIMH A€HCTBHUSIMH.

2) yMeHHe ornepupoparh | QYHKIMOHHPOBAHUS  pa3IHYHBIX 1)Vuueepcanvnuvie

NOHATUAMHU:  CTENEHb  YHcla, | CTPYKTYp,  sBIEHHUH, MpOLEIyp | no3HaseamenvHble Oelicmaus,

aorapudm qHcIa; yMeHHe | TPaXKIaHCKOro ob1ecTsa (BBIOOpSI, | obecneuusarom gpopmuposanue

BBIIIOJTHSTh BBIUMCJICHHE | OIIPOCBI M 1p.),  yYMEHHEM | 6a306bix KOZHUMUBHbIX

3HQYeHHH HW  INpeoOpa3oBaHUs | B3aUMOICHCTBOBATE ¢ | npoyeccos obyuarowuxcs

BBIDOXKCHHH CO CTCNEHSAMH M | COLUAIBHBIMHU HHCTUTYTAMH B | (OCB0€HUE MemOo008 NO3HAHUA

norapumMamu, 1peoGpasOBaHHS | cOOTBETCTBHM ¢ HX GYHKIMSIMHA ¥ | OKpysscarouye2o Mupa;

ﬂPOGHO'paHHOHaﬂbeIX Ha3HAUYEHUEM. npumeHeHue J02UYECKUX,

BBIpaKEHUH; [TaTpuoTtuyeckoe uccne006amenbCkux onepayutll,

3) yMeHuHe omepupoBarh | BOCIHTAHKE: ymenuu pabomampw ¢

IIOHSTUSIMU palMOHAJIbHEIE, COpMHPOBAHHOCTHIO ungopmayue).

UppalHOHaIbHEIE, POCCUNCKOMN rpaxaanckoi | baszosble JIOTUYECKHE

MIOKa3aTellbHbIE, CTEIEeHHble, | HACHTHYHOCTH, YBa)KEHUS K | JEHCTBUS:

JorapupMuveckue, [IPOLLIOMY 5 HACTOSIIIEMY | - BBIABIIATH U XapaKTepPH30BaTh

TPUTOHOMETPHYECKHE YPABHEHHS | pOCCHHCKOl MaTeMaTHKH, | CylleCTBEHHEIE IPU3HAKH

e HICHHOCTHRIM  OTHOIICHHEM K | vaTeMaTHYeCKHX  OGBEKTOB,
JOCTHIKEHUSAM POCCHHCKHX | 1oyaryit, oTHOIICHHH MeKITY




4) yMeHHe OneprupoBaTh
MOHATUAMH: QYHKILHS,
HenpepbiBHas (QyHKIIHS,
IIPOM3BOIHAsA, IEPBOOOpa3Hasi,
OIpeJIE/ICHHBIH HHTETpall; YMEHHE
HaXO/JHUTh IIPOU3BOIHBIE
3JIEMEHTapHBIX (QYHKIIHHA,
HCII0JIb3YSl CIIPAaBOYHbIE
MaTepHaJlbl; HCCIE0BATh B
IPOCTEHINNX CIydasX QyHKIUU
Ha MOHOTOHHOCTb, HaXOIUTh
HauOOJIbIINE U HANMEHBIINE
3Ha4YeHUs QYHKIUN; CTPOHTH
rpauKu MHOTOYWIEHOB ¢
HCII0JIb30BaHUEM arrapara
MaTeMaTU4YeCKOro aHaIu3a;
IPUMEHSATH IPOU3BOIHYIO IPH
PEIIEeHHH 3a/1a4 Ha IBHKEHHUE;
pelaTh MpaKkTHKO-
OpPHEHTHPOBAHHBIE 3a]]a4d Ha
HauOONBIINE U HAUMEHBIIINE
3HAYEHMsl, HA HaX0XJICHHUE MyTH,
CKOPOCTH U YCKOPEHHS

5) yMEHHE
HOHSATHSIMHA: paroHaJIbHas
GbyHKIHS, IoKa3aTesbHas
GyHKuus, cremeHHas (QyHKIHS,
norapudmMuyeckas byHKIWMS,
TPUTOHOMETpPHUECKHE (DYHKIIUH,
oOpaTHble  (GYHKLUMH; YMEHHE
CTPOUTh TIpadUKUA  H3YYEHHBIX
Gynkuuit, ucrnons3oBaTh rpadhuKu
OpH M3YYEHHH IIPOIECCOB H
3aBHCHMOCTEH, TIPU  pelleHUHU
3aa4 M3 JpPYTUX  y4eOHBIX
NpPEeIMETOB M 3aJ1a4y U3 peajbHOMH

ONI€pHupOBaAThH

KU3HH, BbIpaXaTb (GopMylamu
3aBUCHMOCTH MEXIY
BEJIMYHHAMH,

6) yMeHHe pemarb TEKCTOBBIE
3aJayd pasHbIX THIIOB (B TOM

MaTeMaTUKOB H POCCUINCKOM
MaTeMaTH4eCKOM IIKOJIBI, K
HCIIOIb30BaHUIO ITUX AOCTHXKCHHH
B JpYTHX HayKaxX, TEXHOJOTHUSX,
cepax S5KOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O
BOCIIUTAHUS:

OCO3HAHUEM JYyXOBHBIX
ICHHOCTEH pOCCUHUCKOr0 Hapoa;
chOPMHUPOBAHHOCTHIO

HPaBCTBEHHOI'O CO3HaHHA,
3THYECKOT0 NOBEEHUS,
CBA3aHHOIO  C  IPAaKTHUYECKUM

IIPUMEHEHUEM JIOCTH)KEHUH HayKu
U NESATEIbHOCTBIO YU&€HOTO0;
OCO3HAHMEM JIMYHOTO BKJIaJa B
MOCTPOCHUE YCTOHYHBOTO
Oynyiero.
DCTETUYECKOE BOCIUTAHKE:
3CTETUYECKUM OTHOLIEHHEM K

MHUDY, BKJIFOYasi 3CTETUKY
MaTeMaTUYECKUX

3aKOHOMEPHOCTEHH, 00BEKTOB,
3aJa4, DpELIeHUH, pacCyKICHHH;
BOCIIPHUMYHUBOCTBIO K
MaTeMaTUYECKUM acIieKTam

Pa3JIMYHBIX BHI0OB UCKYCCTBA.
Du3nyeckoe BOCIUTAHHUE:
cOpPMHPOBAHHOCTHIO

YMEHHS IPUMEHSITh

MaTeMaTHUYECKHe 3HAHUS B

HHTEpecax 3I0pOBOTO %}

OesomacHoro  ofpasa  JKH3HH,

OTBETCTBEHHOI'O  OTHOIIEHHUS K

CBOEMY  3JI0POBBIO  (3AOpOBOE

UTaHUe, cOanaHCcUpOBaHHBIM

PeXKHM  3aHATUH W OTIBIXa,

peryisipHas busnyeckas

aKTHUBHOCTD); bu3nyeckoro

COBEpPILICHCTBOBAHHUS, pU

3aHSATHUSIX CIIOPTHBHO-

03JIOPOBHUTEIBHOM JEATETBHOCTHIO.

MOHATHAMH,  (OPMYIHPOBAThH
OnpeaeneHus TIOHSTHIA;
yCTaHaBIUBaTh
CYLIECTBEHHBIH NIpU3HAK
KJ1accHpUKalUM, OCHOBAHHUSA
U1 00001IEHUs U CPaBHEHHUS,
KpUTEpPHH IIPOBOAUMOTO
aHa/In3a,

- BOCIIPUHHMATh,
bopmyHpoBaTh 7}
IpeoOpa3oBhIBATh  CYXK/ICHHUS:
yYTBEPIUTEIIbHEIE U
OTpHULATE/IbHbIe, €JIUHUYHBIE,
YaCTHEIE U OOLIKE; YCIOBHBIE,
- BBIABIATH MaTeMaTHYECKHE
3aKOHOMEPHOCTH,
B3aMMOCBS3H U IIPOTUBOPEYHUS
B ¢axrax, JIaHHBIX,
HaOIIOIeHUSIX U
YTBEP)KICHUSAX;  Ipeiararhb
KPUTEPUU Ul BBISABJICHHS
3aKOHOMEPHOCTEH )%}
IIPOTHBOPEYH;

- Jienarthb BBIBO/IbI C
HCII0JIb30BaHUEM 3aKOHOB
JOTMKHM,  JeAyKTHBHBIX M
HUHIYKTHUBHBIX
YMO3aKJIFOYEHUH,
YMO3aK/IIO4YEHUH 10 aHAJIOTHH;
-IIPOBOJIUTE  CaMOCTOSTENBLHO
ZI0Ka3aTeIbCTBA
MaTeMaTUYEeCKUX
YTBEP)KACHUM (IIpsIMble M OT
IIPOTUBHOTO), BBICTpanBaTh
apryMeHTalHuIo, IIPUBOJIUTH
IIPUMEPBl U KOHTPIIPUMEPHI;

COOCTBEHHBIE
CY)KJIEHUS ¥ BBIBOJIBL;

000CHOBBIBATH

SOk e TROUSHIH, ik & . - BBIOMpaATh cnoco0 peleHus
4acTH, Ha JBWXXEHHe, paloTy, Tpynosoe BocnuTanue: 5

CTOMMOCTH TOBapOB M  YCIYT, FOTOBHOCTBIO K Tpyay, | YICOHOH 3anauu (cpaBHHBATH
HaJIOTM, 3aJayd H3 00J1acTU | OCO3HAHUEM neHHocTH | HECKOJIBKO BapHaHTOB
YIIpaBJIEeHHsI JTUYHBIMH U | TpyI0r00us; HHTEPECOM K | pelieHus, BbIOHpaTh Haubosee
CeMENHBIMHU GbunaHcamMu); | pa3THUHbBIM chepam | moaxoasui c y4€TOM
COCTaBILITH BRIDOKCHHUS, | MPO(ECCHOHANTBHON AEATENBHOCTH, | caMOCTOATENBHO BBLIEICHHBIX
YPA4BHCHHUS, HCPAaBEHCTBA M HX | CBA3aHHBIM C MAaTeMaTHKOH H e KPHTEPHEB).

CHCTEMBI 110 yCJIOBHIO 3aIa9H, | [pyioKeHUAMH, YMEHHEM | Basoniie  pecieoBaTENLCKHE




UCCIIeI0BATh IIOJIyYeHHOE
pemeHue " OLIEHUBATh
IIPaBAONOJ00HOCTh Pe3yIbTaTOB;

7) yMEHUE
HIOHSATHSIMH:
apumeTUyecKoe,
HauOonbplee |
3HA4YeHUs, pa3Max,
CTaHOApPTHOE
YHCIIOBOTO
M3BJIEKATh,
UHOpMALIHIO,

ONepHpOBaTh
cpeaHee
MeZlMaHa,
HalMeEHbLIee
JCTIEPCHUS,
OTKJIOHEHHUE
Habopa;  yMeHHe
HUHTEPIPETHPOBATH
IPEeACTABICHHYIO
B TabiWmax, Ha JMarpammax,
rpadukax, OTPaXKAFOIILYIO
CBOMCTBA peaJbHBIX IPOIECCOB U
SIBJICHUH; IIPECTABIATH
HH(OPMAITHIO c IIOMOIIIBIO
TaOJIUI ¥ UarpaMM; HCCIea0BaTh
CTaTUCTUYECKHUE [aHHBIE, B TOM
qucie c IIPUMEHEHHEM
rpaguyecKux METOJIOB "
3JIEKTPOHHBIX CPEJICTB;

8) yMEHHE OIIEpUPOBATh
TOHATHAMU: CIIyYaiHBIA OMBIT U
ciydaifHoe coObITHE,
BEPOSITHOCTh CITy4yaltHOTO
COOBITHS; YMEHHE BBIYHCIIATH
BEPOSATHOCTL C HCIOJIb30BAHUEM
rpaduyeckux METO/IOB;
IPUMEHATE (OPMYIIBI CIIOKEHUS
U YMHOXEHHUS  BEPOSTHOCTEH,
KOMOHHATOpHbIE baxTbI H
Gopmyibl mpH peleHuM 3anau;
OLICHUBATh BEPOSITHOCTH
pealbHBIX COOBITHH; 3HAKOMCTBO
CO CIy4allHBIMH BEJIMYHHAMM;
YMEHHE TPUBOAUTH  INPHUMEPHI
NpPOSIBIEHHsST  3aKOHA  OOJIBLIMX
qUCell B IPUPOHBIX u
OOLIECTBEHHBIX SBJICHUSAX;

9) yMEHHUE
ITOHSTUSMU:
IIJIOCKOCTB,

OIIEpPHPOBATH
TOYKa,  IIpsiMas,

IIPOCTPAHCTBO,
JIBYTpaHHBIH yroui,
CKpEIUBAIOLIHECS IIpsSIMBIE,
IapauieIbHOCTD U
NEPNEeHAUKYISIPHOCT MPSAMBIX H
IIOCKOCTEH, yrou MEXy
IPSAMBIMH, YTOJI MEXAY NPSAMOM H
IJTIOCKOCTEIO, yroiu MEXIY
IUIOCKOCTSMH,  PAaCCTOSIHHE  OT

COBepILaTh
Oynymei

OCO3HAHHBIA  BBIOOD
npodeccuu %}
peau30BLIBaTh COOCTBEHHBIE
’KM3HEHHBIE IUIAHBI; TOTOBHOCTBIO
u Cr0cOOHOCTBIO K
MaTeMaTHYECKOMY O0pa30BaHHUIO U
camM000pa30BaHUIO Ha NMPOTSHKEHUH
BCEH JKHU3HHM; TOTOBHOCTBIO K
aKTHBHOMY Yy4YacCTHIO B peLIeHHH
IIPAKTHYECKUX 3aj1ay4
MaTeMaTUYECKOM HallpaBIEHHOCTH.
DKOJOTHYECKOe BOCIIUTAHHUE:!
chopMHPOBAaHHOCTHIO
9KOJIOTHYECKOU KYJIBTYpBHI,
[IOHMMAHHUEM BIIMSIHUS COLIMAILHO-
O9KOHOMHYECKUX IIPOLECCOB  Ha
COCTOSIHHE IIPUPOIHOM U
COLIMATIBHOW  CpeJibl, OCO3HAHHUEM
rn100aabHOro Xapakrtepa
9KOJIOTUYECKUX npodiem;
OpHEHTaluen IIPUMEHEHHUE
MaTeMaTHUYECKUX  3HAHUH  JuId
peleHus 3agay B o0nactu
OKpYy’Karolueu cpensbl,
MUIAHUPOBAHUS  TOCTYNKOB  H
OLIEHKH ux BO3MOXKHBIX
MOCICACTBUH JUIS  OKpYy’Karouei
Cpelsl.
LlenHocTu
[O3HAHUS:
cOpPMHPOBAHHOCTHIO
MHPOBO33pEHUS,

Ha

HAaY4YHOI'O

COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl HayKd H©
00IIIeCTBEHHOM IIPAKTHUKH,
[IOHUMaHUuEM MaTeMaTH4YeCKOU
HayKM Kak cdepsl 4YeaoBedecKon
JIeSATEIbHOCTH, 3TalloB €€ pa3BUTHUS
U 3HAYUMOCTH JUId  pa3BUTHUS
LIMBUJIH3ALNY; OBJIaICHUEM
A3BIKOM MaTeMaTUKU 51
MaTeMaTHYECKON KYyJIbTYpOH Kak
CpeACTBOM [IO3HaHUS
FOTOBHOCTBIO

MHpa;
OCYIIECTBIIATh
IIPOEKTHYIO M HCCIIEIOBATEIbCKYIO
JEATEIbHOCTh MHIWBUAYAIBHO U B
rpymIe.

['paxknaHckoe BocIHMTaHHUE:

OEUCTBHUS:
- HCII0JIb30BaTh BOIIPOCHI Kak

HCCJIEI0OBATENIbCKUM
UHCTPYMEHT [IO3HAHUS,
bopmMyIHpOBaThH BOIIPOCEHI,
(GukcupyroImKe TPOTHBOPEYHE,
npobieMy, yCTaHaBIMBaTh
HCKOMOE " JTaHHOE,
dbopmMupoBaTh TUIIOTE3Y,
apryMeHTUpOBaTh CBOIO
IO3UIHIO, MHEHHUE;
--IIPOBOJUTL CaMOCTOSTEILHO
CILJIAHMPOBAHHBIN
OKCIEPUMEHT, HCCJIeJOBaHHE
1o YCTaHOBJIEHHUIO
0COOEeHHOCTEH
MaTeMaTUYECKOTO
SIBJIEHUS,
BBISIBJICHUIO

00BeKTa,
nporecca,
3aBUCUMOCTEH
MEXIyOObeKTaMH, SIBJICHUSIMH,
IIPOLIECCAMH;

- CaMOCTOSITEJILHO
bopMyupoBaTh 0000IIEHHS 1
BBIBOABI 110  pe3yJbTaram
MIPOBEAEHHOTO  HAOJIOHNEHHUS,
UCCJICIOBaHMUS, OLICHUBATh
JOCTOBEPHOCTh  IMOJIYYEHHBIX
pe3y/bTaTOB,  BBIBOJOB U
00001meHui;

- IPOTHO3UPOBATh BO3MOXKHOE
pa3BUTHE Ipollecca, a TaKKe
BBIIBUIaTh MPEANOJIOKEHHS O
€ro  pa3BUTHH B
YCIIOBHSIX.

PaGota ¢ uHpOpMaruei:
- BBIABJIATD AeQUIUTEI
uHbopMaIuHy, JAaHHBIX,
HEOOXOOMMBIX Ul OTBETA Ha
BOIIPOC M s
3a/1a4H;

- BBIOMpaTh HHPOPMAIMIO U3
HCTOYHHUKOB pa3TMYHBIX
THIIOB, aHAJIU3UPOBATD,
CHCTEMAaTU3HPOBAThH %}
UHTEPIPETHPOBATE
HMHDOPMAIHIOPA3IHYHBIX

HOBBIX

pElLICHHS




TOYKM 10 IJIOCKOCTH, PACCTOSIHUE
MEXy MpPSIMBIMH, PaCCTOSHHE
MEKIY IUIOCKOCTSMM; yMEHHE
UCIONIB30BaTh INPH  pPEIICHUH
3aa4  U3y4eHHble (aKTHl H
TEOPEMBI IUIAHUMETPUH; YMEHHE
OLIEHHMBATh pa3Mepbl OOBEKTOB
OKPYXKaloIlEero Mupa;

10) yMEHHUE OIlepUpOBATh
HNOHSATHUSIMH: MHOTOTpaHHHK,
CEYCHHE MHOIOrpaHHHKa, KyO,
napajulesIenumnes, [Ipu3Ma,
nupamMuaa, ¢durypa U
IIOBEPXHOCTh BpAlLlEHUs,
UMIHHIP, KOHYyC, Imap, cdepa,
ceyeHHss  QUIypbl  BpalleHHS,
IUIOCKOCTh, Kacarouiasicsi cdepsl,

IWUIMHAPA, KOHyca, IUIOLanb
IOBEPXHOCTH MTHPaMHUIBI,
NpU3MBI, KOHyCa, IMJIMHJpA,
wiomans cdepbl, o0beM Kyba,
IPSMOYTOJIBHOTO

napajuiesienuena, ITUPAMHU/IbI,
NpU3MBl, LWIHHApPA, KOHYCa,
Iapa; yMeHHe  u300pakarhb

MHOTOIPDAaHHUKM H IIOBEPXHOCTH
BpAIlCHUs, UX CEYCHHUS OT PYKH, C

IIOMOLIBIO YEPTEIKHBIX
HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHE paclo3HaBaTh
CUMMETPHIO B  IIPOCTPaHCTBE;
yMEHHE pacro3HaBaTh
MIPaBHJIbHBIE MHOTOTpaHHUKH;

11) yMEHHUE ONEpUPOBATH
NOHATHUSIMHU: IBUXKECHHE B
IIPOCTPAHCTBE, 110,100HbIE
¢burypsl B IIPOCTPAHCTBE;
HCII0JIB30BATh OTHOLLIEHHE
IJIomane  moBepxXHoOCTEH U

00BbeMOB MOJOOHBIX (GUryp mpu
peleHNH 3a/1ay;

c(hOpPMHUPOBAHHOCTHIO
IpaKIaHCKOM TIO3UIHH
oOyuaromierocss Kak akTHBHOTO H

OTBETCTBEHHOTO YleHa
poccHiickoro obmiecTBa,
IIpe/ICTaBICHUEM 0
MaTeMaTHYECKUX OCHOBax
(YHKUMOHUPOBAHUS  Pa3IHYHBIX
CTPYKTYp, SBJEHHUH, Mpouexyp

rpakJ1laHcKoro obmecTsa (BbIOOPHI,
OIIpOCBl U np.), YMEHUEM
B3aHMO/IEHCTBOBATH ¢
COLMAJIBHBIMM ~ HMHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKUIUAMH H
Ha3Ha4YeHUEM.

[TatpuoTHueckoe
BOCIIUTaHHUE:

c(OpMHPOBAHHOCTHIO
POCCHICKOM IpakIaHCKOH
UIEHTUYHOCTH, yBaXKEHUS K
IPOLITIOMY %4 HaCTOSLIEMY
POCCUHCKOM MaTeMaTHKH,
ICHHOCTHBIM  OTHOILUEHHUEM K
JOCTHXKEHHUSIM POCCHUHCKHUX
MaTeMaTUKOB 5 pOCCHUHCKOH
MaTeMaTU4YeCKOn LIKOJIBI, K

UCTIOJIb30BaHUIO TUX AOCTHIKCHHH
B JpPYrHX HayKaxX, TEXHOJIOTHSX,
cepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O
BOCIIUTAHUS:

OCO3HaHUEM JyXOBHBIX
LUEHHOCTEH pOCCUICKOro Hapoja;
c(OPMHPOBAHHOCTHIO

HPaBCTBEHHOTO CO3HaHUS,
STHYECKOTO IIOBEICHUS,
CBA3aHHOIO €  MPaKTUYECKHM

IIPUMEHEHHUEM JIOCTH)KEHHH HAyKH
%4 NESTETbHOCTHIO YUYEHOTO;
OCO3HAaHMEM JIMYHOTO BKJaJa B

IIOCTPOEHHE YCTOHYHBOTO
12) yMEHHe BBIYUCIATD |

YJLYLIEro.
reOMETPUYECKUE BEJIUYMHBI N —
(nHa, yrom, IUIoAAb, OOBEM,

9CTETHYECKUM OTHOIICHHEM K

IUIOLIAIb IIOBEPXHOCTH),

M
HCIIONIBb3YS. M3yYeHHBIE (GOpMyIs | * APy Brmotad PRI
H METOMBL, MaTeMaTHYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB,
13)  ymenwe  onepupoBath | 3anau, pemenmit, paccyxieHHi:;
IIOHATUSMU: NPSIMOYTOJIBHAS | BoCPHIMYMBOCTBIO K
CHCTEMa KOOPAMHAT, KOOPAMHATBI | o reMatrueckim ACTICKTaM
| TouKH, BEKTOpP,  KOOPAHMHATHI

BUZIOB 1 (OpM NIpecTaBIeHHS;
-CTpyKTYypUpOBaTh

HHpOpMALMIO, IPeACTaBIIATH
e€ B pa3IMuHBIX (opMax,
HILTIOCTPUPOBATh rpadHYecKy;

- OLICHUBATh HaJEXHOCTh
uHboOpMaLuu 1o
CaMOCTOSITEJIBHO
copMyTHPOBaHHBIM
KPUTEPHUSIM.

2) VuueepcanvHule
KOMMYHUKAMUGHblE
oeticmeus,
obecneyusaromcghopmuposann
0CMbCOYUATIbHBIX HABLIKOG
obyuarowuxcs.

OOGenue:
BOCIIPUHUMATh 74
(bopMyIHPOBATE CYXKJIEHHS B
COOTBETCTBHH C YCJIOBHSAMH H
LIeJIIMHU 0o0IIeHHUS; SCHO,
TOYHO, TIPaMOTHO BBIPAXaTh
CBOIO TOYKY 3PEHHS B YCTHBIX
M  IHMCBMEHHBIX  TEKCTax,
JlaBaTh IIOSICHEHUS 110 XOIy
peLeHHs 3a7ayH,
KOMMEHTHPOBATh MOJIy4YE€HHBIN
pe3yibTar




BEKTOPA, CKaJISIPHOE
IPOU3BENECHHE,  YIOl  MEXJY
BCKTOpaMH, CyMMa BEKTOpOB,

NPOU3BECHHE BEKTOpa Ha YHCIIO;
HAXO/MTh C IIOMOIIBIO U3YUEHHBIX
GopMyT KOOPAHHATBEI CepeIHHEI
OTpe3Ka, pacCTOSHHE  MEXIY
JIByMSI TOUKaMH;

14) YMEHHE BBIOUpATH
NOIXOMAIMN H3YYEHHBIH METO.
VISt perIeHus 3ajauu,
pacno3HaBaTb ~ MaTeMaTHYECKUE
GaxTe " MaTeMaTU4ecKue
MOJEIM B IPUPOAHBIX H
OOIIECTBEHHBIX  SBJIECHUAX, B
HCKYCCTBE; yMEHHE IPHUBOIUTH
IIpPUMEpBI MaTeMaTUYECKUX
OTKPBITHIA poccuiickoi "
MHPOBOH MaTEMAaTUYECKON HAYKH.

Pa3/IMYHBIX BUIOB HCKYCCTBA.
Du3nyuecKoe BOCHUTAHHUE:
c(OpPMHPOBAHHOCTHIO

YMEHHUS IIPUMEHSITh

MaTeMaTU4YecKue 3HAHUS B

HHTEepecax 3JI0pOBOI0O U

OezomacHoro  ofpasza  JKH3HH,

OTBETCTBEHHOTO  OTHOLIGHUS K

CBOEMY  3JI0pPOBBIO  (3I0pOBOE

[IUTaHHe, cOaaHCUpOBaHHBIHI

PeKMM  3aHATHH U OTABIXA,

peryssipHas busnueckast

AKTUBHOCTB); busuyeckoro

COBEpPILIEHCTBOBAHHUS, pU

3aHATUSIX CIIOPTUBHO-

03I0pPOBHUTEJIBHOM IEATEIBHOCTBIO.
TpynoBoe BocnuTanue:

FOTOBHOCTBIO K  TpPYAy,
OCO3HaHHUEM LIEHHOCTH
TPy IOTIO0HS; HHTEPECOM K
pa3IMYHBIM chepam

npodeCCHOHATBHON JEeATEIbHOCTH,
CBSI3aHHBIM C MAaTEMaTHKOH U eé
IPUIIOKEHUSIMH, yMEHHEM
COBEpIIaTh OCO3HAHHBIH  BBHIOOP
Oynyiueit npodeccuu 17§
peaInu30BbIBATE COOCTBEHHBIE
’KU3HEHHBIC IUIaHBI, TOTOBHOCTBIO
U CIOCOOHOCTBRIO K
MaTeMaTUYeCKOMY 00pa30BaHMIO U
caM000pa30BaHUIO Ha MPOTIKEHUH
BCEM  KU3HH, TOTOBHOCTBIO K
AaKTHBHOMY YYacTUIO B pELICHHH
[IPaKTHYECKHUX 3a1a4
MaTeMaTUYECKOM HallpaBIEHHOCTH.

OKOJIOTHYeCKOE BOCIIUTAHHE:

cOpPMHUPOBAHHOCTHIO
9KOJIOTHYECKOM KYJIBTYPHI,
TTOHUMaAHUEM BIIMSIHUS COLIMAIBHO-
9KOHOMHYECKHX IpOLECCOB Ha
COCTOSIHHE IIPUPOIHOM 51
COLIMAIbHOM Cpe/bl, OCO3HAHHEM
rJ100aJIbHOTO Xapakrepa
9KOJIOTHYECKHUX npo0iem;
OpUEHTAallMe Ha  IpPUMEHEHHe
MaTeMaTHYEeCKUX  3HAHUW I
pELICHUS 3a1a4 B 001acTH
OKpYy’KaroleH cpensl,
IUTAaHUPOBAHHS  IOCTYNKOB U
OLIEHKH ux BO3MOKHBIX
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MOCJICACTBUN  JUIS  OKpY’Karomei

Cpe/ibl.
LlenHocTn HAy4YHOTO
[IO3HAHUS:
cOpPMUPOBAHHOCTHIO
MHPOBO33pEHHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKH H
O0IIEeCTBEHHOI NPaKTUKH,
IIOHUMaHHEM MaTeMaTHYEeCKOM
HayKd Kak cdepbl YeloBeuecKou
JESTEIbHOCTH, 3TAloB €€ Pa3BUTHUS
M 3HAYUMOCTH ISl  pa3BUTHs
LIMBHIIN3ALMH; OBJIaJIEHHEM
A3BIKOM MaTeMaTHKH "
MaTEMaTHYECKOW KyJIbTypOM Kak
CPE/ICTBOM IO3HAHHUS MHpa;
FOTOBHOCTBIO OCYLIECTBIISTh
IPOCKTHYIO U HCCIIEI0BATEIbCKYIO
JEATeIbHOCTh WHAUBHUAYAIBHO U B
rpynmme.

S.TEMATHYECKOE IINITAHUPOBAHUE

[Tpu peanmsanuu conepxanus o6iero yueGHoro nmpeamera «Maremarukay B npezesax OCBOCHHUS
IMMCC3 na Gasze ocHOBHOro o0uIEro 00pa3oBaHUA C NOTyYEHHEM cpeasero obmero oOpa3oBaHUs
MaKCUMajbHas yyeOHas Harpys3Ka CTyJIEHTOB COCTABIISIET:
no cnenuaneHocTsIM CIIO  TexHosoruueckoro npoduns, 09.02.07 HMHbOpPMALHOHHBIE CHCTEMBI H
nporpammupoBanue, 11.02.15 MHQoKoOMMyHHKAlMOHHBIE CETH M CHCTEMBI CBS3H - 244 uaca, U3 HHX
aynuTOpHas (00s3aTenbHas) HArpy3Ka CTYLEHTOB, BKIIOYAs TEOPETHYECKOE obyuenue 234 wyaca,
KOHCYJIbTAllUH — 2 Yaca, IIPOMEXKYTOUHAas aTTeCTAIIHS—§ YacoB.

CrpykTypa yueGHoro npeamera

Bunnbi yueoHoii paboTnl O6bem yacos
Obmas yyeGHast Harpy3ka o0y4aromuxcs 244
Obs3aTebHas ydeGHas HArPY3Ka 00ydalOMuUXCs, 234

B TOM YHCJI€E;

Jlekuuu, ypokn 188
NPaKTHYeCKHE 3aHATHS 46
IIpomexkyTounas arrecranust B 1-om cemecrpe - B tdhopme

AudpepeHHPOBAHHOIO 3a4ETAa;

Koncyabranus 2
IIpomeskyTouHas aTTecTanus BO 2 —0M cemecTpe -- B hopMe IK3aMeHa 8

11



6.TEMATUYECKHUH IJIAH U COIEPKAHUE OBPA30BATEJIbHOV IPOTPAMMBI

11O ITY1.04. MATEMATHUKA

Ha3zBanue Conepranue O6ném
pa3JiesioB H TeM 4acoB
BBenenne Wuctpykrax no Th u oxpane Tpyna. Benenue B npeamer 2
Pazjien 1. IloBTOpenne ocHOBHOro MaTepuaJia 3a Kype 9 JieTHel MKOJIbI 6
Tema 1.1.Yucsia 1 BoipaskeHHs
Tema 1.1.1 [TonoxuTenpHbIE U OTPHIIATEILHEIE YHCIIA |
JleiicTBHA ¢ Apupmernueckue neicTBus. [JecaTU4HBIE ApOOH U
YHCJIAMH | OeHCTBHs ¢ HUMH. POPMYIIBI COKPALIEHHOTO YMHOKEHHS. )
anreGpandeckuMu [TpeobpaszoBanue anredpanyecKux BHIPAKEHHIH.
BbIPaKeHUSIMU
Pelienune cucteM HepaBeHCTB ¢ OAHOM NIEPEMEHHOM.
Tema 1.1.2 I[Ipeobpa3oBanue anrebpanyueckux BoIpaxkeHui. Pemmenue
T —— KBaJIpaTHBIX YpaBHEHUH. Pelenne HepaBeHCTB METOIOM )
HMHTEPBAJIOB.
CHCTEMBI
CucTeMsl ¢ 1ByMs IepeMEHHBIMH YpaBHEHHUN U HEPABEHCTB
Tema 1.1.3 3auyéTHoe npakTHYecKoe 3aHsaTHe Nel «BxoaHoii
CucTremaTH3aUusl M | KOHTPOJIb 10 TeMe « [I0BTOpeHHe OCHOBHOTO MaTepHasa 3a 5
KOppeKIust Kypc 9 JIeTHel IIKOJIBI»
MaTepHaJa
Pa3gen 2.Pa3BuTHe NOHATHSA 0 YHCIe 8
Tema 2.1 YUncsi0Bble MHOKECTBA
Tema 2.1.1 HarypanbHeie, 1ienble, paidoHaIbHbIE, KPPALMOHATBHBIE U
-Apupmernyeckn | neicTBUTeNbHBIE Yncia. Yuciosas npsMas. Moyl 4ncia. )
€ onepauuu ApudmeTnueckue oneparun Haj HuMu CTaHIapTHBIN BHI
yucna. JIeHCTBHA ¢ YHCIaMHU B CTAHAAPTHOM — BHJE
Haxoxienne npuGivkeHHBIX 3HaYeHHI BETMYMH M MOTPEITHOCTEH
Tema 2.1.2 BBIYHCIIEHHUH (a0COMIOTHON U OTHOCHTEIBHOM)
Mpubmmwkénnnie | [puGnuskeHHbIE YHCA U ASHCTBUS HAX HHMH. 2
3HaYCHUS ITorpemHnocTu. BepHble U cOMHUTENBHBIE uupeI Yuca.
Oxpyrienue uucaa»
Tema 2.1.3
Komnuiekcupie | kommnexcHoro uncia Onpenenenue. Ero reomerpudeckast
YHCJIA B UHTeprpeTanus. ApupMeTHUCCKHE NEHCTBHUS C 2
AJIrepanvyeckoM | KOMIUIEKCHBIMH YHCJIAMHU
BHE
Tema 2.1.4 3auéTrHoe npakTHYeckoe 3anaTHe Ne 2 110 Teme «Pa3BuTHe ’
MOHSATHSA 0 YHCJIe»

12




Pasnen 3. Kopuu, crenenn u orapudmsi 20
Tema 3.1.KopeHu u crenenu
[TonsTie KopHS n-oit creneHu CBONCTBA KOPHS N-0M CTEMEHH. 2
Tema 3.1.1 -
CpaBHeHMe KOpHE#R
Tema 3.1.2 [IpeoGpa3zoBaHue MPOCTEHIIUX BBIPAXKEHUH ¢ paIuKaIaMH £
Tema 3.1.3 [IpeobGpa3zoBanye HppAlMOHATBHBIX BBIPAKEHUMH 2
Testa 3714 CB?ﬁCTBa CTEINEHEH ¢ HaTypaJIbHBIM, pallHOHAIBHBIM H )
JEHCTBUTENIBHBIM I10KA3aTe/IAMH
Tena 3.5 BrrunicieHne BBIpaXXeHHH, COAEPIKALIUX CTENEHH. )
N [IpeoGpa3oBanue BhIpaXKeHHUit, COIEPXKAIIUX CTEIIEHHU
Tema 3.2JIorapugm u ero cBoiicTBa
ITonsiTue norapudma Caoiictsa norapupma. OcHOBHOE
Tema 3.2.1 2
JorapupMuUYecKoe TOXIECTBO.
Tema 3.2.2 Beruncnenune norapudgmos Hpe:‘o6pa303aHHe 5
J0rapuGMUYECKUX BBIPAKEHH M
HecsTuunble M HaTypasbHble Torapudmel. [lepexon k HoBoMy
Tema 3.2.3 ocHOBaHHIO . Haxoxenue 3HaueHuit norapudma mno 5
- IIPOM3BOJILHOMY OCHOBaHMIO. [lepexoa oT 01HOro OCHOBaHMUS
K Ipyromy. Berunciienne u cpaBHeHwue jorapu()mMoB
Tema 3.2.4 Jlorapumupoanue u norenuuposanue. [IpeoGpasopanue 5
anreOpanyecKHX BRIPAXKEHHH ¢ JJorapudgmMom
3auéTHas mpakTH4Yeckoe 3aHsATHE Ne 3 o Teme «CTenenm,
Tema 3.2.5 2
KOPHH H JIorapuMbl
Pasnen 4. YpaBHeHusi u HepaBeHCTBA 24
Tema 4.1.0cHOBHbIE NOHATHS, ONIPE/IeIeHNS], PENIeHHe YPABHEHHI H HX 14
CHCTEM
.Onpenenenue ypaBHeHus. Pelenne ypaBHeHuS.
PaBHocubHBIE ypaBHeHHs OCHOBHBIE METO/BI PEIIECHHUS
Tema 4.1.1 ypaBHeHHH Meton rpynnupoBku MeTo BBeI€HHS HOBOI 2
nepeMeHHOW MeTo BBeJIeHUs HOBOM NepeMeHHON MeTon
nenenus. ['papuueckuit Mmetox pereHus
Tema 4.1.2 OCHOBHBIE IPHEMBI PEIICHUS PALHOHAIBHBIX YPaBHEHHUIH 2
Tema 4.1.3 OCHOBHBIE IPUEMBI PEIICHUs HPPALUOHATBHBIX YPaBHEHMIA. 2
Tema 4.1.4 [TokazarensHble ypaBHeHHs . OCHOBHBIE CIIOCOOBI HX )
pelieHus. Pelenye nokasaTeabHbBIX YpaBHEHHN»
IIpakTH4eckoe 3auaTHe Ne 4 o Teme
Tema 4.1.5 «JIorapupmuueckue ypaBHeHHs. OCHOBHBIE CIIOCOOBI HX 2
pemenus. Pemenue norapudmudeckux ypaBHEeHU»
v d.1.6 3auérHoe mpaxkTHveckoe 3ausTHEe N5 1o Teme ’
« Pemrenne ypaBHeHHH HEPABEHCTB M CHCTEM»»
Tema 4.1.7 Pelenne ypaBHeHHI U cUCTEM ITOBBIIEHHON CIIOKHOCTH 2
Tema 4.2.HepaBencrBa 10
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Tema 4.2.1.

Omnpenenenue HepaBeHCTB. Pemenue
HEpaBEeHCTB PaBHOCHIIBHOCTH HEPABEHCTB

Tema 4.2.2

Paunonanpuble HepaBeHcTBa. OCHOBHBIE CIIOCOOBI MX
peleHus. PelieHye paruoHaIbHBIX HEPABEHCTB METOIOM
HUHTEPBAJIOB

Tema 4.2.3

IIpakTH4eckoe 3auaTHE N2 6 MO TeMe
«Pemenne uppanoHaIbHbIX HEpaBeHCTB. PerreHue
UPPaLMOHAILHBIX HEPABEHCTB IOBBIIIEHHOM CII0)KHOCTH

Tema 4.2.4

[lokazaTenbHbIe HCpaBCHCTBA. OcHOBHBIE CTIOCOOBI UX
PECUICHHUA. Pelenue nokasaTeabHBIX HCPAaBCHCTB

Tema 4.2.5

3auyéTHasa npakTHYeckoe 3aHaTHEN? 7 o Teme «Pemenue
MOKAa3aTeJIbHBIX H JI0rapupMHYeCKHUX HEPABEHCTB M
cHCTEM»

Pa3nen S. OcHOBBI TPHrOHOMETpPHH

22

Tema$5.1. [Ipeo6pa3oBaHne TPUTOHOMETPHYECKHX BHIPAKEHHI

12

Tema5.1.1

YucnoBas okpyXHOCTh. BpammaTtenbHoe ABHIKEHHUE.,
Panuannoe usMepenue yrioB u ayr. TpuroHoMeTpuyeckue
¢Gynkiuu. CpolicTBa. OCHOBHBIE TPUTOHOMETPHUYECKHE
TOXKIECTBA

Tema$s.1.2

IIpakTuyeckoe 3ansitue Ne 8 mo reme

«IIpuMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKHX TOXK/IECTB
JUIS. BBIYMCJIEHUS 3HAYEHUH TPUTOHOMETPUUECKHUX
GyHKLIHH »

Tema5.1.3

DopMyIIBl CIIOKEHUSI TPUTOHOMETPHYECKUX QYHKIIUIA.
@opmyisl npuBeeHUs. POPMYIIBI JBOMHOTO U MIOJOBUHHOTO
apryMeHTa

Tema5s.1.4

IIpakTHyeckoe 3ausiTHe N2 9 mo Teme
«YTnpaXHEHUs Ha GOPMYJIBI CIOKEHHUS, HOPMYIIEI
IPUBEACHHS, GOPMYJIBI ABOXHOIO U MOJOBUHHOIO
aprymeHTa

Tema5.1.5

IIpriMeHeHnE OCHOBHBIX TOXKIECTB U GOPMYJT IJIst
npeodpa3oBaHUE TPUTOHOMETPUYECKHX BBIPAXKEHUH U
JI0Ka3aTesIbCTBA TOKIECTB.

Tema5.1.6

[IpeoGpaszoBanue cymMel B mpousBeneHue. [Ipeobpazosanue
IPOM3BENCHHUS B CYMMY

Tema 5.2. Tpuronomerpuyeckne ypapHeHHs! H HEPABEHCTBA

10

Tema 5.2.1

[Tonstus apKCHHYyCa, apKKOCUHYCA, apKTAHICHCa U
ApPKKOTaHI'CHCA.

Tema 5.2.2

[Ipocrelilmue TpPUroHOMETPUYECKHE ypPAaBHEHMS Sin X=a, COS
X=a ¥ uX pemeHus [Ipocreiiimme TpuroHoMeTpu4ecKue
YPaBHEHMUS g X=a, C1gX=a U UX PELIECHUS

Tema 5.2.3

IlpakTHYeckoe 3ausaTHE Nel10 o Teme «Permenue
IIPOCTEUIINX TPUrOHOMETPHUECKUX yPABHEHHIT»
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Tpuronomerpuyeckue ypaBHEHHS MOBBIIIEHHOH CII0KHOCTH

Tema 5.2.4 MeTob! pereHus: TPHrOHOMETPHUYECKHX ypaBHEHHIA 5
IIOBBIIIEHHOM CJIIO)KHOCTH
Tema 5.2.5 3auéTHoe npakTHYeckoe 3ausaTHe Nell o TeMe  « )
- TpuronomerpuyeckHe ypaBHeHHsI H HEPABEHCTBAY
Pasnen 6 ®ynxkuuu u rpaduxu 20
Tema 6.1 DOyHKIHMH, UX CBOHCTBA M rpaduKH 8
Obmwue cBoiicTBa 3aBUCHMOCTEN U QyHKIHH O61acTh
Tema 6.1.1 OIIpeJe/ICHHs © MHOXKECTBO 3HAYeHUN QyHKIIUH. 2
I'paduk pynkuuu. [Toctpoenue rpagukos GyHKIMiT
MOHOTOHHOCTD, YETHOCTh, HEYETHOCTD, OTPAHUYEHHOCTb,
IEPUOJIUYHOCTb (QYHKIIHH.
Tema 6.1.2 2
[IpomexyTku Bo3pactanus u yobiBanus HauGonbiee u
HaWMEHbLIEE 3HAYCHUs QYHKIIUU
Tema 6.1.3 ObGnacts onpenenenus, 06,1acTh 3HaueHu 06paTHOM 5
dynkuun. I'paduk obparHol GyHKIHM.
Cxema uccnenoBanus GpyHkuuu Pemenne ynpaxseHuit Ha
Tema6.1.4 : 2
uccenoBaHue OyHKIIHH
Tema 6.2 Crenennble, nokasarejbHble, JorapupMuvecKHe u 12
' TPUIOHOMeTpHYecKHe QYyHKIHH
Crenennas QyHKIHS ,0Npe/IeIeH s, OCHOBHBIE CBONWCTBA H
Tema6.2.1 5 2
IIOCTpoeHue e€ rpaduka
IlokasarenbHas GyHKLMS ,0Npeae/IeHHs, OCHOBHBIE CBOHCTBA
Tema6.2.2 5 2
U IIOCTPOEHHUE e€ rpaduka
Jlorapudmuyeckas QyHKIUS ,0IPEIETEHHUS, OCHOBHbIE
Tema6.2.3 . N 2
CBOMCTBA U IIOCTPOEHHUE e€ rpaduxa
Tema 6.2.4 I'paduxu Gpynkumit y=sin x, y=cos x ['paduku dpynkuuit y=tg )
X, y=ctgx
Tema 6.2.5 I'paduku 06paTHBIX TPHrOHOMETPHYECKUX (YHKITHI 2
IIpakTu4eckoe 3ansiTne Nel2 1o teme «IlocTpoeHue 1 yTeHue
Tema 6.2.6 rpaduxoB Gpynkuuit. Mcenenosanue GpyHkumu 2
Pazaen 7. Havana matemaTuueckoro anaanza 34
Tema7.1 IlocnenoBaTenbHOCTH H NpeaebI 4
HucnoBele nocnen0BaTeIbBHOCTH, CIOCOOBI HX 3aJaHMs,
Tema 7.1.1 CBOMCTBA, FeOMETPUYECKast HHTEPIIPETALHUS U €€ TIpe/e. 2
Teopems! 0 npenenax
Bbryncienue npesenos. nocenoBatenbHoCTel. beckoHeuHOo
Tema 7.1.2 yOBIBalOIIast reoMeTpuYecKasi IPOrpeccHs U ee CyMMa 2
JyiemeHThI U epeHHAILHOr0 HCYHCIEHUS 20
Tema 7.2 IIponsBoanas gpyuxkuun 14
IIponsBonnas. [TousiTHE O IPOM3BOAHOM DYHKIMH, e&
Tema 7.2.1 F€OMETPHYECKHN U pU3NUECKHH CMBICI. Y paBHEHHE 2
KacaTeJIbHOM K rpaduKy QyHKIHH
[IpousBoaHEIe CyMMBI, pasHOCTH, MPOM3BENEHHS W YACTHOTO
Tema 7.2.2 IIpou3BoaHbIE OCHOBHBIX 3/1EMEHTAPHBIX (YHKLIHMI. 2
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IIpakTuyeckoe 3anaTue Nel3 ro teme «[lpaBuna u Gopmysisl
Tema 7.2.3 AnddepeHUMpoBaHUs, TabIULA IPOM3BOAHBIX JIEMEHTAPHBIX 2
byHKUMI»
ITpakTHyeckoe 3ausitue Nel4 no reme «Haxoxaenne
Tema 7.2.4 ¢ 2
NPOH3BOAHBIX QYHKIHH»
IIpakTHyeckoe 3ansaTHe NelS no Teme «BTropas npou3BoaHas, ee
Tema 7.2.5 F€OMETPUYECKHH U H3HMYecKuit cMbici. HaxoxaeHHe ckopocTH 2
JUTs TIpoliecca, 3aJaHHOM hopMyTol U rpadUKoM»
ITpusnaku Bo3pacTaHus U yObIBaHUS (QyHKIIHH.
Kpurtnueckue To4ku GyHKIINH; MAKCUMYMBI U MUHHMYMBI .
Tema 7.2.6 HauGonpiuee u HauMeHblIee 3HaYeHHs QYHKIIUK HA
YKa3aHHOM IIPOMEXYTKE
T 797 3ayéTHoe npakTHYecKoe 3aHATHE Nel6 110 Teme )
ema 7.2,
«Haxo)xaeHne Npou3BOJHBIX (YHKLUMY
Tema 7.3 IIpumeHeHne Npou3BOHOI K HCC/IEI0BAHHIO 6
IIpu3naxu Bo3zpacTaHus 1 yObIBaHHs (YHKIHH.
T 731 Kpurryeckue Touky QyHKIHH; MAKCUMYMbl © MUHUMYMBI 5
ema 7.3.
HauGosnpinee 1 HauMeHblIee 3HaUeHHs: QYHKIMU Ha
YKa3aHHOM IIPOMEXYTKE
Tema 7.3.2 ITponsBonHble 06paTHO#H hyHKLMM H KOMIO3ULIMK BYHKLMH 2
3auéTHoe npakTHYecKoe 3aHATHE Ne 17 1o Teme
Tema 7.3.3 «HccaenoBanne GpyHKIMH ¢ IOMOIILIO MPOU3BOHONH H 2
nocrpoeHune rpadpukar»
DJ1eMeHThI HHTErPaJIbHOr0 HCYHCICHHS 10
Tema 7.4 IlepBooGpa3nas u uHTErpalI 10
[Tepsoo6pasnas ¢pynkunu. OcHoBHOE cBOiCTBO. HaxoxneHue
Tema 7.4.1 i 2
11epBO0Opa3HOM
IToHsaTHE HEONPEEIEHHOTO HHTErpaIa.
Tema 7.4.2 ’ FREIE . 2
CsoiicTBa HeONpeeIEHHOTO HHTErpasa
Omnpenenennslit uuTerpan. CsoicTa.
Tema 7.4.3 . 2
®opmyia Hetorona-Jleiibuuna
[Inomans KpUBOIMHENHO# Tpanenuu
Tema 7.4.4 P P 2
ITnomane niuockux ¢uryp.
3ayérHoe npakTHYecKkoe 3aHsaTHE No 18 Mo Teme
Tema 7.4.5 «Bbrunc/ieHue onpeaeIéHHOr0 HHTErpaja MeToJA0M 2
HEIOCPEeICTBEHHOI 0 HHTErPUPOBAHHS)
Pasaen 8.I'eomerpus
Tema 8.1 Koopaunate! u BeKTOpBI 14
HexapToBa cucTeMa KOOPJAMHAT B IIPOCTPAHCTBE.
Tema 8.1.1 Paccrosaue Mexry IByMs TOUKaMH, KOOPAMHATEI CepEeANHBI 2
| OTpe3Ka
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Tema 8.1.2 Bekropsl. [leiicTBus Han BEKTOPaMH. 2

Tema 8.1.3 Pasnosxenue Bextopa o HanpaBieHusM. Koopauuater )
BEKTOpa

Tewa 8.1.4 CxkansapHoe npoussenenue BEKTOPOB )
Haxosxnenne yria mexy BEKTOpaMHu

Tema 8.1.5 Hanwcanne ypasHenuit npsivoit, miockoetu u chepsl. 2

Tema 8.1.6 Hcnonr3osanue BexkTopos u KOOPAMHAT IPHU PELIEHUU )
MaTeMaTUYEeCKUX U IPHKIANHBIX 337134
3auérHoe npakTHyeckoe 3ansaTHE Ne 19 1o TeMe

Tema 8.1.7 «IIpumenenne BeKTOpoB 1 KOOPAHHAT K pemeHHI0 2
reoMeTpHYeCKHX 3aa49y

Tesa 8.3.1 IapanieasHocTs NpAMBIX U MI0CKOCTEH B 14

NPOCTPaHCTBE

Bseznenue B crepeomerpuro.
OCHOBHbI€ MOHSTHS CTEPEOMETPHH (TOUKa, psMas,

Tena 822 TIOCKOCTB, IPOCTPAHCTBO). AKCHOMBI CTEPEOMETPHH U .
CJIC/ICTBUS U3 HHUX.

Tema 8.2.3 BsauMHoe pacnosnosxenune ABYX IPSMBIX B IPOCTPAHCTBE 2
B3anMHoe pacrionoxenue mpsMoit u mI0ckocTH B

Tema 8.2.4 IpocTpancTBe. llapaniensHoCTs IPAMOM U MI0CKOCTH B 2
IIPOCTPAHCTBE

Tema 8.2.5 IlpakTnyeckoe 3ansaTHe Ne20 no teme «IIpsimbie n )
NJIOCKOCTH B MPOCTPAHCTBE»
Bsanmuoe pacnonoxenue miockocTei B IIPOCTPAHCTBE.

Tema 8.2.6 . 2
[TapannensHocTs mockocTeit

Tema 8.2.7 B3anmuoe pacnionoxenne miockocreit IIPOCTPAHCTBE 2

Tema 8.2.8 M306paskenue npocTpaHCTBEHHBIX ¢uryp Ha miockocTu 2

Tema 8.3 Ilepnenauxyasipuocrs B NPOCTPAHCTBE 10

Tewma 8.3.1 IlepnenaukynsprocTs NPSIMOH M MJIOCKOCTH. 2
Ilepnennukynsp u naknonnas PaccTosHHe 0T TOYKH 110
TIIOCKOCTH, OT HPAMO# 110 IIIOCKOCTH, PACCTOSIHUE MEKIY

Tema 8.3.2 TIOCKOCTSAMH, M€Ky CKPEIMBAIOIIUMHCS IPAMBIMH, 2
MEXLY IPOU3BOILHBIMH (DUTYPaMHU B [IPOCTPAHCTBE.
Teopema o Tpex IepIeH UKy JIsipax

Tema 8.3.3 Pemenue 3anau no teme [lepnenukynsipaocTs npsivoit u )
IJIOCKOCTH
Yron Mexay npsmoii H II0CKOCTBIO. JIByrpaHHBIN yros.

Tema 8.3.4 YOI MeXIy II0CKOCTSIMH. Ipusnak nepnesmukysproCTH 2
ABYX IIOCKOCTE

Tema 8.3.5 Pemenue 3anag no teme Ilepnenaukynsipaocts npsmoit u )
IIOCKOCTH

Tema 8.4 Mmuororpannukn 20
Tew R4 MHororpaHHuKy M UX BUBL Teopema Ditnepa. )

npaBI/IJIBHLIC MHOTOIrpaHHUKH
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IIpusmel 1 ux cBotictsa. [Ipsmas npusma

Tema 8.4.2 2
H300paxceHne mpusMel
Tema 8.4.3 Pemenne 3anay no teme «IIpuzmay 2
Tema 8.4.4 [MTapannenenunen. Ky6. Pemenue 3anauy. 2
Tema 8.4.5 [Iupamuna u ee cBolictra. [IpaBuibHas nupamua. 2
Tema 8.4.6 Pemenue ynpaxxuenuit no teme nupamuia 2
Tema 8.4.7 VYceuénnast nupamuaa. .CoiicTa. Pemenue 3amaq 2
Tema 8.4.8 CumMmertpus B KyOe, napajienenumnese. 2
Tema 8.4.9 Ceuenue B ky0e, napajiesenumnee, )
IpU3Me, ITHpaMH/JIe
Tema 8.4.10 3auérHoe npakTHYeckoe 3ausaTHE Ne21 mo Teme )
o «ITocTpoenne ceveHuii TeTpaj’Apa U NapaJuieenunena
Tema 8.5 Tes1a u NOBepXHOCTH BpameHus 10
[Tonsitue Tena Bpamenus. [umunap, Haxoxnenue
Tema 8.5.1 3JIEMEHTOB LHJIMH/PA U IUIOIIAAH oBepXHOCTU. CeueHue 2
LUIMHpA.
Konyc. Yceuénnsrit konyc. Ceuenue KoHyca
Tema 8.5.2 Haxoxnenue 371eMeHTOB KOHYCa, YCeUEHHOTO KOHYCa., 2
Brruucnenue mioaam ux noBepXHOCTEM
Tema 8.5.3 Pemenue 3a1a4 10 TeMe KOHYC M [IHJIMH/P 2
[lap u cdepa..Cedenne mapa mioCKOCThIO.
Tema 8.5.4 2
ITmomans noBepXHOCTH chepl.
Tema 8.5.5 IIpakTHyeckoe 3ansiTue Ne22 no teme «Bbrunciaenue )
IUIOLIA/IN MIOBEPXHOCTeH reoMeTpHYecKHX Guryp.»
Tema 8.6. H3mepenus B reomerpun 10
Tema 8.6.1 [Tonarue o6béma. OO6BEM NPSIMOYTOILHOTO )
o napauiesienunea. O0bEM HaKJIOHHOTO HapaliesIenuIe/a
Tema 8.6.2 OO0BEM npU3MBI ¥ upamuasl. Peenne 3anayq 2
Tema 8.6.3 Brrancienue o6bema MuIMHAPa M KOHYCa 2
Tema 8.6.4 OO6was popmyna 111 06bEMOB Ten BpauteHus. O6bEM mmapa. p.
Pemenue 3anau Ha BbIYKCIIEHHE OOBEMOB TeJI, KOTOPhIE
Tema 8.6.5 TNOJIy4aroTCs B pe3y/ibTaTe BpPallleH s IUIOCKUX QUryp 2
BOKpPYT BBIOpAaHHOM CTOPOHBI
Tema 8.6.6 Hpaﬂxnmecxcoe sansaTHe Ne23 mo teme «Buruucienue )
00bEMOB reoMeTpHYECKHX TeJ»
Paznen 9.9/1eMeHThI KOMOHHATOPHUKH, TEOPUH BEPOSITHOCTEH M 16
MaTEeMATHYeCKOI CTATHCTHKH
Tema 9.1 J1eMeHTbl KOMOHHATOPHKH 6
Tema 9.1.1 [IpaBuna komGunatopuku. Pakropuan. KomGuHaTOpHEIE 2
KOHCTPYKIIMH: pa3MELICHHUs], IEPECTAHOBKH, COYETAHHUS,
Tema 9.1.2 Pewenne ynpaxneHnii Ha KOMOUHATOPHBIE KOHCTPYKIIHH. 2
Bbunom Herorona
Tema 9.1.3 bunom Herorona. Ero cBoiictsa. Tpeyronsuuk [Tackans
Tema 9.2 JJIeMeHTbI TeOPHH BEPOSATHOCTEH
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Tema 9.2.1 BeposTHOCTE U ee cBOHCTBA. TeopeMbl BEPOSTHOCTH 2
Tema 9.2.2 Pemenne ynpaxHeHHH Ha KI1aCCUYECKOE ONpeae/ieHHe 2
BEPOSITHOCTH
Crnyyaiinas BenuurHa Pelnenue ynpaxHeHUA Ha CTyJYadHbIe 2
Tema 9.2.3
BEJTUYUHBI
Tema 9.3. J1eMeHThl MATEeMAaTHYECKOH CTATHCTHKH 4
[ToHATHE 0 3a7a4aX MaTeMaTHYECKON CTATUCTUKH. 2
Tema 9.3.1. ["eHepaibHask COBOKYITHOCTD, BbIOOpKa YnCI0BEIC
XapaKTEPUCTHKH
IpencTaBnenye JaHHBIX (TaOIALbL, IHArPaMMBbl, TPaduKu) 2
Tema 9.3.2 PeleHue mpakTHYECKUX 3a/1a4 ¢ IPUMEHEHUEM
BEPOSITHOCTHBIX METO/I0B
Hroro 234
KoncyapTanus 2
IIpomexxyTouHasi aTTECTALMSA 8
Bcero 244

7.XAPAKTEPUCTHUKA OCHOBHBIX BUIOB AEATEJIBHOCTU CTYAEHTOB

Conepxanue o0yueHHs

XapakTepuCTHKA OCHOBHBIX BH/I0B /IeSITE/IbHOCTH CTY/IeHTOB
(Ha ypoBHe y4eOHBIX AeiicTBHI)

BBenenue

O3HaKOMJIEHHE C POJIbIO MaTeMaTHKH B HAyKe, TEXHHKE, JKOHOMHUKE,
HWH(POPMALMOHHBIX TEXHOJIOTHAX M NPAKTHYECKOH AeSITETbHOCTH.
O3HaKOMJIEHHE C LEJIAMH M 3a7a4aMi W3y4eHUs MaTeEMAaTHKHU IIPH
ocBoeHMH crienunanpHocTeit CI10

AJITEBPA

PaszButHne noHsATHA
0 4Yucjie

BrinosHenne apupMeTH4ecKuX JeHCTBUN HaJl YUCIIaMH, COYeTast yCTHBIE
U MUCHbMEHHBIE IIPHEMBI.

HaxosxneHue NpHOIHKEHHBIX 3HAYCHHH BEIMYMH M IOTPEIIHOCTEH
BBIYMCIICHUH (a0COMIOTHOM M OTHOCHUTEIBHOM); CPaBHEHHE YHCIIOBBIX
BBIPQ)KCHUIA.

HaxosxneHne omuO0K B MPeoOpa3oBaHUSIX U BBIMUCICHUAX (OTHOCHTCS
KO BCEM ITYHKTaM IIPOrpaMMbl)

Kopun, crenenu,
Jorapugmsl

O3HaKOMJIEHHE C MTOHATHEM KOpHS N-H CTENEHHU, CBOMCTBAMH PaaUKaIOB
Y IIPaBUJIAMHU CPABHEHHS KOPHEH.

MdopMyIMPOBaHUE ONpPEICICHHs KOPHs U CBOMCTB KOpHe#. Berancienue
U CpaBHEHUE KOPHEH, BBIIIOJHEHHE TPUKUAIKY 3HAYCHUA KOPHA.
[IpeoGpa3oBanye YUCIOBBIX U OyKBEHHBIX BBIDAKEHHH, COAEpXKAIIUX
paauKabl.

BreimonHeHne pacueToB 1o (GopMmyinaM, COAEPXKAIIUM  paJuKalbl,
OCYIIECTBIIsAsE HEOOXOAUMBIE IT0JICTAHOBKY M ITPe00Pa30BaHUS.
Ornpejie/ieHHe PAaBHOCHIBHOCTH BBIPQKEGHHH ¢ paaukanamu. Pemenue
UPPALIMOHAIBHBIX YPABHEHHUH.

O3HaKOMJIEHHE C TIOHATHEM CTEIIEHU C J€HCTBUTEIILHBIM IT0Ka3aTelIeM.
Haxox[eHHe 3HAYEHHI CTEMEeHH, KCIOIb3Ysl MNpH HEOOXOIMMOCTH
MHCTPYMEHTAJIBHbBIE CPEACTBA.
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3anmuchIBAHME KOpHA N-i CTENEeHH B BHAE CTEHNEHH C JIPOOHBIM
noKa3aTeseM U Hao0opoT.
@opMyIHpOBaHHE CBOWCTB
palMOHATIBHBIM  IIOKA3aTesIeM,
CTEIIeHH, CPaBHEHHE CTEIICHEN.
[IpeoGpa3oBaHie YHCIOBBIX M OYKBEHHBIX BBID@XCHHH, COACPIKAIIMX
CTeTeHH, IPUMEHSs CBOMCTBA. PeleHue noKa3aTeIbHbIX YPaBHEHUH.
O3HakoMJIEHHE ¢ IPUMEHEHHEM KOPHEH M CTEIEHEW IPH BBIYUCICHHH
CpPeOHMX, JeJeHHH OTpe3ka B «30JI0TOM CedeHHH». Pemrenue
NPUKIaJHBIX 33124 Ha CJIOXKHBIE IPOLIEHTHL.

CTEIlIEHEH ¢
3HA4YEHUS

Breraucnenue
PUKHUIKH

CTEIICHEH.
BBITIOJTHEHHE

IIpeobpa3zoBanue
anredpanvyecKux
BbIpaKeHHH

BhImoHeHHe NpeoOpasoBaHMM  BBIPAKEHHH, HpPUMEHEHHE (Qopmy,
CBSI3aHHBIX CO CBOMCTBAMH CTeIeHeH U JIorapupmoB.
OnpeneneHne 00JacTH DOMYCTUMBIX 3HAYEHMH JIOrapuMUUECKOro
BBIpaKeHHsl. Perenue norapuMU4ECKUX YpaBHEHHUH.

VPABHEHWS 1 HEPABEHCTBA

YpaBHeHHS H CHCTEMBI
YPaBHeHHH
HepaBencTBa u
CHCTEMbI HEPABEHCTB ¢
JABYMS IlepeMEeHHbIMH

O3HaKOMJIEHHE ¢ IPOCTENIIMMHE CBE/ICHUSIMHI O KOPHSX alreOpandyecKux
YPaBHEHHUM, MOHATHSIMH UCCIICOBAHUS YPAaBHEHHH M CHCTEM YPaBHEHUH.
M3y4yeHne TEOPHH PaBHOCHIBHOCTU YPaBHEHUH U €€ IPUMEHEHHUS.
[ToBTOpEHHUE 3aIMCH PELICHUs CTAHAAPTHBIX YPABHEHHH, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUH 171 CBECHHS K CTAHIApTHOMY YPaBHEHHIO.
Pemenne paoHaIbHbIX, HPPALHOHAIbHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUHN U CUCTEM.
HWcnonb30BaHue CBOUCTB U IpaduKOB QYHKLHUH Ul pEIICHUS
ypaBHeHu#. [IoBTOpeHHE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.
PemeHue ypaBHEHHi ¢ IPUMEHEHHEM BCEX NPUEMOB (Pa3jIOKeHHs Ha
MHOJKHTEIIH, BBEICHHS HOBBIX HEM3BECTHBIX, IT0JICTAHOBKH,
rpadUUECKOro METOA).
Pemenue cucTeM ypaBHEHHHN ¢ IPUMEHEHHEM Pa3/IMYHBIX CIIOCOO0B.
O3HakoMIIeHHE ¢ OOIUMH BOIPOCAMH PELICHHS HEPABEHCTB U
HCIIOJIb30BAHUE CBOUCTB U rpaduKOB QYHKLHUH [IPU PEIIEHUH
HEpPaBEHCTB.
PerieHue HEpaBEeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM pa3InYHbIX
croco0oB.

[TpuMeHeHre MaTeMaTUYECKUX METOIOB JIJIS PEIIEHHUS
COIEpIKaTEIbHBIX 3a/1a4 U3 pa3IMuHbIX 00/1acTe! HAYKH U MPAKTUKH.
VHTepnpeTHpOoBaHKe pe3yIbTaTOB C YYE€TOM PeaIbHbIX OrpaHHYCHUA

OCHOBbGI TPUT' OHOMETPHHA

OCHOBHBIE TOHATHS

W3y4yeHune paJlHaHHOTO METO/a H3MEPEHHUS YIJIOB BPAlEHHUS U

UX CBS3M C TpaiaycHOd Mepoi. M3oOpakeHue YIJIOB BpalleHHs Ha
OKPY)KHOCTH, COOTHECEHHE BEJIMYMHBI yIrja C €ro pacrojoKeHHEM.
dopMyIMpOBaHUE OIpeJe/eHHil TPUTOHOMETPHYECKMX (GYHKLMN Jis
YIJIOB IOBOPOTAa M OCTPHIX YIVIOB NPSMOYTOJIBHOTO TPEYrOJbHHKA H
00BSICHEHHE MX B3aUMOCBSI3H.

OcHoBHBIE [[puMeHeHHEe  OCHOBHBIX ~ TPUTOHOMETPHUYECKHMX  TOXKICCTB  JIA
TPHUrOHOMETpPHYECKH e BBIYKMC/ICHHUS 3HAYEHU M TPUTOHOMETPUYECKUX (YHKIHMH 110 OHON M3 HUX
TOKIECTBA

IlpeodpazoBanus M3yueHre OCHOBHBIX (DOPMY]T TPHTOHOMETPUH: (OPMYIBI CIOXKEHHUS,
NpocTeHmunx yJBOEHHs, peoOpa3oBaHUsi CYMMBbI TPUIOHOMETPHUECKMX (yHKIHMH B
TPUrOHOMETPHYECKHX | IPDOM3BEJCHUE U TPOU3BEACHHUS B CYMMYy M [pHMEHCHHE IIpH
BBIpaKeHHIl BBIUHCJICHUH 3HAUYEHHSI TPUTOHOMETPUYECKOTO BBIPAKEHHUS U YIIPOLIEHHUS

€ro.
O3HaKOMJIEHHE CO CBOHCTBAMHU CUMMETPHH TOYCK Ha CAUHUYHON
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OKPY’KHOCTHU ¥ ITPUMEHEHHE KX JUIs BbIBOJA (GOPMYII IIPUBEICHUS

IIpocTefimue
TPHIOHOMETPHYECKHE
YPaBHEHHS H
HepaBeHCTBA

Pemenne no ¢gopmynam ¥ TPUTOHOMETPUYECKOMY KpYyTry MNPOCTEHINHMX
TPUTOHOMETPUYECKUX YPABHEHHH.

[TpumeHenue OOIIMX METOMOB PELICHUS YpaBHEHWH (IPUBENCHHE K
JUHEHHOMY, KBaJpaTHOMY, METOJ pa3jIOKEHHs Ha MHOXHTEIH, 3aMEHbI
TIEPEMEHHOM) [IPH PEIIEHUH TPHTOHOMETPUYECKUX YPABHEHHH. YMeHue
OTMEYaTh Ha Kpyre peLeHUs MPOCTEHIIHX TPHUTOHOMETPHUYECKUX

HEpPaBEeHCTB.
ApPKCHHYC, AaDKKOCHHYC, | O3HakoMJICHHE C TIOHATHEM OOpAaTHbIX  TPUTOHOMETPHYECKHX
APKTAaHI€HC YHCIA GyHKIHH.

W3yuenue onpejiesieHnit apkcuHyca, apKKOCHHYCa, apDKTAHI'€HCa YUCIIa,
bopMynHpoBaHHEe UX, H300paKCHHE HA EIUHHYHOM OKPYKHOCTH,
IIPUMEHEHHE IIPH peLIeHHH YPaBHEHHH.

OYHKLMHU, UX CBOMCTBA U TPA®UKU

DyHKIHH.
IlonsiTne o
HeNnpepbIBHOCTH
$pyHKIHH

O3HaKOMJIEHHE C IOHATHEM [IEPEMEHHOMN, TPUMEPaMU 3aBUCUMOCTEN
MeXy IEePEMEHHBIMHU.

O3HakoOMIIEHHE C TMOHATHEM rpaduka, OonpeneeHHe INPUHAIIEKHOCTH
Toukd rpadpuky ¢yHkuuu. OnpeneneHue no Qopmysie MpocTenIen
3aBHCHMOCTH, BHAa ee¢ rpaduka. Brelpaxkenue mno ¢opmyne oaHOH
IIepEMEHHOH uepe3 ApyTHe.

O3HakoMIIEHHE C orpe/iesieHneM QyHKIUH, HOPMYIUPOBAHUE ETO.
Haxoxxaenue 061acTu onpeeaeHust ¥ 001acTy 3Ha4eHUH QyHKIMH.

CaoiicTBa PpyHKIUM.
I'paduyeckas
HHTepnpeTanus.
IIpumeps!
(pyHKIHOHAIBHBIX
3aBHCHMOCTEH B
peajibHBIX npoueccax u
SIBJIEHHSAX

O3HakomileHHEe C IpuMepaMH (GYHKIMOHAJIBHBIX 3aBHCUMOCTEH
peabHBIX IIpolleccaX M3 CMEKHBIX OUCHUIUIMH. (O3HaKOMIIEHHE
JI0OKa3aTeNbHBIMH PacCy’KIE€HUSIMH HEKOTOPBIX CBOWCTB JIMHEHHOM
KBAaJpaTH4HOM (QYHKIHMH, [pOBEIEHHE HCCIEAOBAHUS JIHHEHHOH,
KYCOYHO-THHEHHOM, ApOOHO-THHEHHOM W KBaJApaTUYHOH (QyHKUMIA,
noctpoeHne ux rpaduxos. [locTpoeHne U yreHHe rpaduKkoB QyHKIIMH.
Uccnenoranne ¢ynkiunu. CocraBieHue BUIOB (QYHKIHH 10 JaHHOMY
YCIIOBHIO, PELICHUE 3aJa4u Ha SKCTpeMyM. BrinonHenue npeoOpa3oBaHuii
rpaduka GyHKIHH.

= o w

ObpaTHble GyHKIUH

Wzyuyenne mnoHaTus oOpaTHOW (yHKUUM, OIpelac/ieHHe BHAA U
nocTpoeHue rpadpuxa oOpaTHOM (yHKUMH, HaxoxkIeHHEe ee obiacTH
onpezesneHus U obnactu 3HayeHu. [IpuMeHeHne CBOMCTB QyHKIUH 11pU

MCCICJOBAaHMM YPaBHEHHMH M pEIIEHHMM 3aJad Ha OIKCTPEMYM.
O3HaKkOMJIEHHE C MIOHSTHEM CJIOXKHON (YHKLHUH.
CrenenHbie, Beryuciaenne  3HaueHMH — QyHKUME [0  3HAQUEHHIO  apryMeHTa.
NMoKa3aTeJbHbIe, Omnpenenenue NoI0XeHUs TOUKU Ha rpaduKe 10 ee KOOpAUHATAM U
Jorapupmuyeckue u HaoOopoT. Vcmonb30Banue cBOUCTB QYHKIIUN VI CPAaBHEHUS 3HAYCHUU
TPHIOHOMETPHYECKHE CTeneHel u JorapumMos.
¢ynxkunn. O6paTHbie [ToctpoeHue rpaduKoOB CTENEHHBIX M JIorapuPMUYECKUX (QYHKLIHUH.
TPUTOHOMETPHUYECKHE [Tponomkerue Tabmunbl. PeleHne mokazaTeabHBIX W JIOTapUPMUYECKUX
hyHKIHN YPaBHEHUH U HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHHE C TOHSATHEM HEIPEPHIBHOW MEPHOAMYECKOM (BYHKIIHH,
bopMyIHpOBaHME CBOMCTB CHHyCa W KOCHHYCa, IIOCTPOEHHE HX
rpauKoB.

O3HakoMJIEHHE C MOHSATHEM TapMOHMYECKHX KoJeOaHHH M MpHUMEpaMH
rapMOHMYECKHUX KOJIeOaHWH JUIS OIMCAHHS IPOLECCOB B (H3MKE H
Jpyrux o0JacTsaX 3HaHHUS.

O3HakoMmjIeHHE C MOHSATHEM pa3pbIBHOW MEPHOIHYECKON (GYHKIIUH,
GopmynupoBaHHe CBOMCTB TaHreHca W KOTAHIEHCA, MOCTPOECHHE MX
rpaduKoB.
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[IpuMeHeHHe  CBOWCTB  (GyHKIMH  JUIs  CpPaBHEHHSl — 3HAYeHWH
TPUTOHOMETPHYECKUX  (DYHKIHMH, PpElIEeHHs  TPHUTOHOMETPHYECKHX
ypaBHEHHUH.

[MocTpoenue rpagukoB OOpATHBIX TPHIOHOMETPHYECKHX (GYHKUHHA H
ompeesieHue 1o rpagukaM uX CBOMCTB.

BrmmonHenue npeobpa3oBaHus rpaguKos.

HAUAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocaenoBaTeIbHOCTH

O3HakOMJIEHHE C IIOHSTHEM  YHUCJIOBOM  IOCJIENI0BATEIbHOCTH,
criocobaMu ee 3aaHus, BBIYUCICHUSIMH €€ YWICHOB.

O3HaKOMJIEHHE C TIOHSATHEM Ipejiesa 0CIe10BaTeIbHOCTH.

O3HaKOMJIEHHE C BBIYMCIIEHHEM CYMMbI OECKOHEYHOTO YHCIIOBOIO psija
HAa TOpUMepe  BBIUMCICHHS CyMMBI ~ OecKoHeuHO  yObIBarome
reoOMeTpPHYECKOl mporpeccuu. PeleHne 3a1au Ha TPUMEHEHHE HOPMYJIBI
CyMMBI GECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOH IPOrPECCUH.

DJIeMeHTbI
auddepeHIHATBHOrO
HCYHUCTEHUS

O3HaKOMJICHHE C  ITIOHATHEM  NpPOW3BOJHOH.  HM3yuenne  H
GopMyupoBaHHE ee MEeXaHMYECKOro M IEeOMETPUYECKOro CMBICIIA,
U3ydeHHE AITOPUTMA BBIYHCICHHMsS [POU3BOJHOW HAa  IPHMEpE
BBIYMC/ICHHS MTHOBEHHOH CKOpPOCTH M  YIJIoBoro KoshduuueHta
KacaTeJIbHOM.

CocTaBlIcHHE ypaBHEHHUS KacaTelbHOH B 00LIeM BUIE. Y CBOCHHE IPABUII
nuddepeRMpoBaHus, TaGIHUIBI IPOM3BOIHBIX 3EMEHTAPHBIX (YHKLIHIA,
npumeHeHue s aubdepeHnupoBaHus  QYHKIMH, COCTABICHUS
ypaBHEHHUs KacaTelbHOM. M3yueHne TeopeM O CBA3M CBOMCTB QyHKUHH H
NpOM3BOAHOM, (opmyrupoBka uX. IIpoBesmeHne ¢ [OMOLIBIO
TIPOM3BOMHON  mccieoBanus — (QYHKIMM,  3alaHHOM  (GOpMyIIOi.
VCTaHOB/IEHHE CBA3M CBOMCTB (QYHKUMM M IPOM3BOJHOM MO HX
rpapukam. I[lpuMeHeHHe NPOM3BOAHOM J[UIs pELICHHs 3aJad Ha
HaxOXeHWe HauOOJIbIIEro, HAMMEHBIIIEr0 3HAYEHHS U Ha HAXOXKICHHE
IKCTpEMyMa

JJ1IeMEeHTbI
HHTErpajibHOro
HCYHCICHUA

O3HaKOMJIEHHE C TOHATHEM MHTerpajia i IepBoOOpa3HOM.
W3yuyeHue npaBuia BEIYUCIICHHS NEpBOOOPA3HOM U TEOPEMBI
Herotona— JleiiOHuua.

Perenue 3aj1a4 Ha CBsI3b IEPBOOOPA3HOM U €€ IIPOU3BO/IHOM,
BBIYMCIICHHE MIEPBOOOPA3HON ISl JaHHOH QyHKIIHH.
Pemrenue 3a1a4y Ha IPUMEHEHKE UHTErpaja Ul BbIYACIIEHHUS
(bU3MYECKUX BEJIMYMH M IUIOIACH.

'EOMETPUA

Koopaunatel u
BEKTOPbI

O3HaKoMJIEHHE ¢ MTOHATHEM BeKTopa. M3yueHue nexapToBoil CHCTEMBI
KOOp/IMHAT B [IPOCTPAHCTBE, IIOCTPOEHHE T10 3a8/[aHHBIM KOOpAHHATAM
TOYEK M IUIOCKOCTEH, HaX0XACHHE KOOPAUHAT TOYCK.

Haxosx/ieHne ypaBHEHHH OKPYKHOCTH, chepsl, IIIOCKOCTH. Bhraucnenue
PacCTOSIHUN MEX/y TOUKAMHU.

N3yyeHue cBOMCTB BEKTOPHBIX BEJIUYHH, IIPABHIT Pa3JIOKCHHUS BEKTOPOB
B TPEXMEPHOM MIPOCTPAHCTBE, IPAaBUJI HAX0XKACHUSA KOOPAUHAT BEKTOpa B
IIPOCTPAHCTBE, [IPABUII JIEUCTBHH C BEKTOPAMH, 338/ [aHHBIMHA
KOOpAWHAaTaMH.

[IpuMeHeHHe TEOPHH IIPH PELICHHUH 3a/1a4 Ha JeHCTBHs C BEKTOPAMHU.
N3yueHue cKaJSIpHOTO IIPOU3BE/IEHUS] BEKTOPOB, BEKTOPHOI'O YPABHEHHUS
IpsMOH U IUIOCKOCTHU. [IpuMeHeHue TeopuH NpHU pelIeHHH 3aa1a4 Ha
JEHCTBHS C BEKTOpaMH, KOOpAUHATHBIA METO/, IPUMEHEHHE BEKTOPOB
JUISl BBIYUCIJIEHUS BEJIMYUH YIJIOB U PACCTOSHHM.

O3HakoOMJIEHHE C 10Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPHH O B3aUMHOM
PacCIIOJIOKEHUHU MPSMBIX U IIJIOCKOCTEH C UCIIOIb30BAHUEM
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BexTopos.

IIpsiMble H NVIOCKOCTH B
NpOCTPAHCTBE

®dopMyIHpPOBKa U IPUBEACHHE I0Ka3aTEILCTB MPU3HAKOB B3aHMHOTO
PacroNokeHust IPSIMBIX H IIOCKOCTeH. PacrnosHaBanie Ha YepTexax n
MOJIENISAX pa3IMYHBIX CIIy4aeB B3aUMHOIO pacIojioKeHUs NPAMbIX U
IUIOCKOCTEi, apryMEHTHPOBAHHE CBOUX CYKICHUH.

dopMyIMpOBaHUE ONPE/IEIEHNH, IPU3HAKOB 1 CBOMCTB INapajule/IbHbIX U
TepreHANKYIIPHBIX MIIOCKOCTEH, ABYTPaHHBIX U JTUHENHBIX YTJIOB.
BRINOIHEHHE TOCTPOSHHUS YIIIOB MEXKIY TIPAMBIMHE, IPIMOH H
IUIOCKOCTHIO, MEXK/IY TUIOCKOCTSAMH I10 OIMCAHUIO ¥ Paclio3HaBaHUE MX Ha
MOJENAX.

[IprMeHeHUEe TPU3HAKOB ¥ CBOUCTB PACIIOIOKCHUS PAMBIX 1
IIJIOCKOCTEM IIpY pelIeHUH 3a/1ad.

N300paXkeHHe Ha PUCYHKaX U KOHCTPYMPOBAHUC Ha MOACTIAX
TEeprEeHANKYIIPOB H HAKTOHHBIX K IVIOCKOCTH, MPSMBIX, MapalIeIbHbIX
IUIOCKOCTEH, YIJIOB MEXIY IPAMO# U IJIOCKOCTBIO U 00OCHOBaHHUE
IIOCTPOCHHUS.

PeleHuye 3a7a4 Ha BBIYMCICHHE T€OMETPUYECKUX BeIuurH. ONiChIBaHHE
PACCTOSIHUS OT TOYKH JI0 IIIOCKOCTH, OT IPSIMOH JI0 IJIOCKOCTH, MEXKITY
IJIOCKOCTSAMH, MEXY CKPEILIUBAIOMIUMHUCS IIPSIMBIMH, MEKILY
IIPOM3BOIBHBIMU (UrypaMu B IIPOCTpaHcTBe. POpMYIHPOBAHUE U
JI0Ka3bIBaHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX (TEOpPEM
CYIECTBOBaHMsI, CBONCTBA).

M300pakeHne Ha yepTexax ¥ MOJC/IAX paCCTOAHUS U 000CHOBaHHE
CBOMX CyIeHui. OnpeziesieHHe U BBIYUCIECHUE PACCTOSHUH B
npoctpaHcTse. [I[pumeHennre GopMyil ¥ TEOPEM IUIAHUMETPUH IS
pelIeHus 3a1ay.

O3HakoMJIEHHE ¢ MOHITHEM ITapajuIeIbHOTO MIPOEKTUPOBAHUS H €T0
cBoiicTBaMu. DOPMYIMPOBAHKE TEOPEMBI O ILIONIAIHM OPTOTOHAIBHON
IIPOCKLUHMH MHOIOYTOJTbHUKA.

IIpuMeHeHHE TEOPHH U1 000CHOBAHHS TIOCTPOEHHUH U BEIYHCIICHHH.
ApryMeHTHpOBaHHE CBOUX CYKIEHUN O B3aUMHOM PaCIIOJIOKEHHH
IIPOCTPAHCTBEHHBIX QHUTYD.

MHororpaHHHKH

OnucaHue ¥ XapaKTepUCTHKA Pa3IMYHBIX BUI0B MHOTOTPaHHHKOB,
NIEpEeUKCIICHHE UX IEMEHTOB ¥ CBOMCTB.

N300paskeHHe MHOTOIPaHHUKOB U BBIIIOJHEHUE IIOCTPOCHHUS HA
HU300paKEHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

BrrunciieHue TUHEHHBIX 3JIEMEHTOB U YTJIOB B IIPOCTPAHCTBEHHBIX
KOH(Urypau#sx, apryMEHTHPOBAHHE CBOMX CYXKACHHH.
XapakTeprCTHKa U H300pakeHUE CeUYEHHsI, Pa3BePTKU MHOTOTPAaHHUKOB,
BBIYMCJICHHE TUIOMIAAeH MOBEPXHOCTEH.

[TocTpoeHne MPOCTEHIINX cedeHUH KyOa, MPU3MBbL, TUPaMH/IBL.
[TpuMeHeHME (HAKTOB U CBEJACHUN U3 TVIAHUMETPHH.

O3HAKOMJICHHE C BUIAMH CHMMETPHI B IPOCTPAHCTBE, YOPMYIHPOBAHHUE
ompeaeneHu 1 CBONCTB. XapaKTepPUCTHKA CHMMETPUH TeJl BpALICHHS U
MHOTOIPaHHHUKOB.

[TpuMeHeHE CBOMCTB CUMMETPHH MPH PEIICHUH 3a1a4.
Wcnonp3oBaHue NpHOOPETEHHBIX 3HAHUM VIS HCCIIEIOBAHUS U
MOJICIMPOBAHUSI HECIIOXKHBIX 3a/1a4.

N300paXkeHre OCHOBHBIX MHOTOIPaHHUKOB ¥ BBIIIOJIHCHHE PUCYHKOB

110 YCJIOBHUSIM 3a/au.

Tesa U MOBePXHOCTH
BpalIeHHs

O3HakOMJIEHHE C BUIaMHU TeJl BpalleHus, GopMyIMpoBaHHE UX
OIIPE/IEJICHUN U CBOUCTB.

(Dopmynuposaﬂne TEOPEM O CEYECHUH LIapa IIJIOCKOCThIO U INIOCKOCTH,
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KacartebHOH K cdepe.

XapakTeprcTHKa U U300paKeHHe TeJl BPAIleHUs], UX Pa3BEPTKHU, CEUCHUS.
Pelenue 3a1a4 Ha MOCTPOCHUE CEUCHHM, BRIYUCICHUE UIHH,
PaccTOSIHUM, yTIIIOB, mIomaae. [IpoBeaeHne 10KkazaTeNbHBIX
paccy>XJIeHUH IpH peIeHHH 3a1a4.

[TpuMeHeHHe CBONCTB CHMMETPHH TIPH PELICHUY 3aJa4 Ha Teja
BpallleHUs, KOMOMHALKUIO TeIl.

N306paxkeHne OCHOBHBIX KPYITIBIX TEJI U BBIIIOJHEHHE PUCYHKA I10
YCJIOBHIO 3a/1a4d

N3mepenus B O3HaKOMJIEHHE C TIOHATHAMH ILIOLIAaM U 00beMa, aKCHOMaMH U
reoMeTpHHU CBOMCTBaMH.

Pemenue 3a1a4 Ha BEIYKMCIIEHHE TUIOMIAIeH TUIOCKUX QUIYp C
IIPUMEHEHHUEM COOTBETCTBYIOIIHUX HOpMYT H (AaKTOB U3 INIAHUMETPHH.
V3yueHne TeopeM O BEIYUCICHHH 00BbEMOB IIPOCTPAHCTBEHHBIX Tel,
pelLieHue 3a/1a4 Ha IpUMeHeHHne (HopMyIl BEIYUCIEHHS 00BEMOB.
WUsyuenue GpopMy1 1/l BBIYMCIICHUS TUIOIIAAEH TOBEPXHOCTEH
MHOTOTPaHHUKOB U TeJl BPaILEHHS.

O3HAKOMJIEHHE C METO/IOM BBIYMCIIEHHUS [UIOIIA/IH TOBEPXHOCTH ChEpEI.
Penrenue 3a1a4 Ha BBIYKUCIICHUE I1I0LA/I€H TIOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIl.

SJIEMEHTHI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEN U CTATUCTHKY

OcHOBHbIE NOHATHS W3yyeHue npaBuia KOMOMHATOPUKY U IPHMEHEHHE TP PELIEHHH
KOMOMHATOPHUKH KOMOMHATOPHBIX 33/]1a4.
Pemenne KOMOMHATOPHBIX 33124 METOOM Iepebdopa H 0 MpaBUITy
YMHOXEHHS.

O3HaKOMJICHHE ¢ MOHATUAMU KOMOMHATOPUKH: Pa3MELICHUAMH,
COYETaHHSMH, IEPEeCTaHOBKaMK U (OpMyIaMH ISl KX BBIYHUCIICHHS.
OObsicHeHHe U TpUMeHeHHe (HOpPMYJI JUls BEIYUCIIEHUS Pa3MELIEHHH,
NEePeCTaHOBOK M COUETAHUH NpH PELICHUH 3a1ay.

Osnakomienue ¢ 6uHomom HeloToHa U TpeyronpHuKoM [lackans.
Pemenue npakTHueckux 3aa4 ¢ UCIOIb30BaHUEM IIOHATUH U IIpa-
BUJI KOMOHHATOPHKH.

DJIeMEeHThI TEOPHH W3yuyeHne KJIaCCHYECKOTO OIPEe/IeIeHUs] BEPOATHOCTH, CBONCTB
BEpPOATHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.

PaccmoTpeHune npruMepoB BBIUMCIEHHS BEpOSTHOCTEH. Pelnenune 3azay Ha
BBIYMCJIEHUE BEPOSTHOCTEH COOBITHH.

J1IeMeHTbI O3HaKOMJIEHHE C NpEACTaBJICHHUEM YHUCJIOBBIX HAaHHBIX H HX
MaTeMaTH4YeCKOH XapaKTEpHUCTUKAMU.
CTATHCTHKH Pemenue IIPaKTUYCCKHUX 3a/1a4 Ha 06p860TKy YUCJIOBBIX JaHHBIX,

BBIYHCJICHUE UX XapaKTECPHUCTHUK

8.YUEBHO-METOJAUYECKOE U MATEPUAJIbHO- TEXHUYECKOE OBECIIEYEHHUE
MMPOI'PAMMBI YYEBHOI'O IIPEJIMETA «MATEMATHKA»

OcBoeHme nmporpaMMbl  yu4eOHOTO IpemeTa «MareMaTHka» OCyIIEeCTBIIseTCs B yueOHOM KaOHHETe
MaTeMaTUKH, KaOWHeTe MaTeMaTH4YeCKUX JAUCHMILIMH. [lomemeHue kaOuHeTa yIOBJIETBOPSICT
TpeboBaHmsiIM CaHUTApHO-3MUIEMHOJIOIMYECKHX IIPaBUJI W HOPMAaTHMBOB M OCHAIEHO THUIIOBBIM
o0opy/l0BaHHEM, B TOM 4YHCJIe CIEIUAIM3UPOBAHHONW y4yeOHON Mebenbl0 U cpeicTBaMHU OOyudeHHs,
JIOCTAaTOYHBIMHU J1JI51 BBIMOJIHEHUS TpeOOBaHUN K YPOBHIO OATOTOBKU 00y4aIOIIUXCS:

- I0CaJI0YHbIe MECTA I10 KOJHUYECTBY CTYAEHTOB (CTOJIBI U CTYJIbSl YUCHUUECKHE ay JUTOPHBIE);

- paboyee MECTO IIpero/1aBaTelis ;

- y4eOHO-MeTOaMYECKOE obecneueHne oOydeHHs (pa3gaTOYHbBI MaTepHalibl, CIPABOYHBIL
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MaTepua, TabauIsl).

B cocTaB y4eGHO-METOAMYECKOTO M MAaTePHAIbHO-TEXHHYECKOrO OOECHeYeHUs IPOrpaMMBbl
y4eOHOM TUCIMIUIMHBI «MaremMaTukay BXOJAT:

- HarIAaHbIe MOcOOUs (KOMIUIEKTHI y4eOHbIX TaOJIHIl, IJIAKaTOB, IOPTPETOB BHIIAIOLIMXCS YUCHBIX-
MaTeMAaTUKOB H JIp.);

- KOMILTEKT TEXHWYECKOW IOKyMEHTAIlMM, B TOM 4YHMC/Ie I[acropTa Ha CpeAcTBa OOydeHH,
MHCTPYKIIMH 10 UX MCIIONB30BAaHUIO H TEXHHKe 0€30MacHOCTH;

- OubnuoTeyHbIH HOHI.

Pexomenyemas JiuTepaTypa
JJ1s CTy1eHTOB
OcHoBHast

1. Mep3nak,A.I'. Matematuka, Anrebpa ¥ Hayajla MaTeMaTHUYECKOIo a"anu3:10-H Kiacc:
yrIyOnéHHBI ypoBeHb: yueOHuK/A.I.Mepsnsex, [I.A.Homuposckuit, B.M.IlonskoB; mox pemaxuue
B.I'.ITomonsckoro,-7-e u3nanue., crep.-Mocksa :IIpocsernenue,2023.-476 ¢. ISBN 978-5-09-103607-
7 —TeKc:2/1eKTpOHHBIH//JIaHb: 2 IeKTPOHHO-010 MO TeYHas cucrema.-URL
https://e.lanbok.com\book\334469

2. Mep3nsk.AI. Maremaruka, Anrebpa W Hadalra MaTeMaTHyecKoro adammsa:ll xiacc:
yray6nenHelii  yposeHb  yueOHuk/A.I.Mepamsek,[l.A.Homuposckuii,B.M.IlonsikoB;non  penakuuei
B.I'.ITogonsckoro,-6-e u3aanue.,crep.-Mocksa :Ilpocsewenne,2023.-412 c. ISBN  978-5-09-103608-
4. —TekcT:2/1eKTpOHHBIH//JIaHb:37IeKTPOHHO-0MO MO TeYHAs cucrema.-
URL"https://e.lanbok.com\book\334472

3. Kosnor B.B.MaremaTuka: anrebpa ¥ Hauaia aHanau3a, reomMeTpus ydeOHuK mns 10 kmacca
GasoBblii M yrayOnénneit yposuu/B.B.Kosnos, A.A Hukutun.-Mocksa:Pycckoe c0B0,2020.464 c.-
ISBN 978-5-533-00359-9.-URL https.ibooks.ru\boohshelf\374152\reading

4. Ko3nos B.B.Maremaruka: anrebpa W Hayaiga aHamusa, reoMerpus ydeOHMK aus 11 xmacca
GazoBblit ¥ yray6nénnsii yposuu/B.B.Kosnos, A.A.Hukutun.- Mocksa: Pycckoe ¢11080,2020.464 c.-
ISBN 978-5-533-00359-9.-URL https.ibooks.ru\boohshelf\374152\readinq

s npenogasareie
OcHoBHasi JiuTepaTypa

1.®enepanbhbiii 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Oenepauuuny.

2.Ilpukaz MunucrepctBa oOpasoBanus u Hayku PO ot 17.05.2012 Ne 413 «O6 yrBepkaeHUH
(emepaIbHOro rocyAapcTBEHHOr0 00pa3oBaTeIbHOTO CTaHAapTa CPEAHEro 00Imero 00pa3oBaHus».

3. Mep3msak,A.I. Maremarnka, Anrebpa ¥ Havaga MareMaTHdeckoro aHamu3:10-H kiacc:
yriyOnéHHelil ypoBeHb: yueOHUK/A.I .Mep3ansiek, J[.A.Homuposckuii, B.M.ITosisikoB; moa penaxknuen
B.I". ITomonbckoro,-7-¢ uzganue., crep.-Mocksa :[Ipocsemenue,2023.-476 ¢. ISBN  978-5-09-103607-
7.—Texc:3meKTpoHHBIH//JIaHb:3IeKTPOHHO-O0UO IO TeYHas cucrema.-URL
https://e.lanbok.com\book\334469

4. Mepansk.A.I'. Marematuka, AnreOpa M Hayajla MaTeMaTHYecKoro aHamusa:11 xiacce:
yrayOneHHbli  ypoBeHb  yueOHUK/A.I'.Mep3nsex,[].A.Homuporckuit,B.M.IlonskoB;mox  penakuuei
B.I'.ITononsckoro,-6-¢ u3nanue.,crep.-Mocksa :ITpocsemenue,2023.-412 ¢. ISBN  978-5-09-103608-
4.—TexkcT:aMeKTpoHHBIH//JIaHb:31eKTpOHHO-01O o TeYHAs cUcTeMa.-
URL"https://e.lanbok.com\book\334472

5. KosnoB B.B.Maremaruka: anreOpa W Havajia aHaiu3a, reomerpus ydeOHuk s 10 kiacca
OazoBblii ¥ yriyOnéHHbI ypoBHH/B.B.Ko3moB, A.A.Hukutun.-Mocksa:Pycckoe c¢1080,2020.464 c.-
ISBN 978-5-533-00359-9.-URL https.ibooks.ru\boohshelf\374152\reading

6. Ko3noB B.B.Maremaruka: anrebpa u Havyana aHanu3a, reomerpus ydeOHuMK g 11 kiacca
Oa3oBbiif U yrinyOnénusiit ypoBHU/B.B.Ko3noB, A.A.Hukutuh.- Mocka: Pycckoe ¢10B0,2020.464 c.-
ISBN 978-5-533-00359-9.-URL https.ibooks.ru\boohshelf\374152\reading
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JlonoiHUTe IbHAS JIMTEpaTypa:

1. JamasH, A. A. Marematuka : yueOuuk / A. A. lanasH. — 3-e u3a., uemp. U gon. — Mocksa :
HUH®PA-M, 2023. — 544 ¢. — (Cpennee npodeccuonansaoe oopasosanue). - ISBN 978-5-16-012592-
3. - Tekcr : anekTponHbIi. - URL: https://znanium.com/catalog/product/1891827

2. Ko3nos B.B.Maremaruka : anrebpa W Hayala aHaiu3a, reoMeTpus ydyeOHHMK 11d 9 Kiacca
o6meo6pazosatensHbIx opranusauuii /B.B.Ko3nos, A.A.Hukutun B.C.Benonocos,.-Mocksa: Pycckoe
¢11080,2020-376 ¢.-ISBN 978-5-533-00414-5.-URL https.ibooks.ru\boohshelf\374230\reading

3. Ilepensman, S1.M. JKuBas wmarematnka. MareMaTHYecKHe pacckKasbl M TOJIOBOJIOMKH /
1. U. Tlepensman. — Mocksa : Usnarenscto IOpaiit, 2023. — 163 c.— (OtkpbiTas Hayka). —
ISBN 978-5-534-12291-6. — Tekct : anexTponHblit / O6pasosarenbHas miardopma FOpaiit [cait]. —
URL: https://urait.ru/bcode/514336

4. Tlepenbman, 5. V. 3anumarensuas anreGpa/ 5. W. Ilepensman. — Mocksa : W3narenscTBo
Opaitt, 2023. — 193 ¢. — (Otkpbitas Hayka). — ISBN 978-5-534-00072-6. — Tekct : 271eKTPOHHbIH /l
O6pazoparensHas miatdpopma HOpaitr [caiit]. — URL: https://urait.ru/bcode/514337

5. Mepenbman, S1. U. 3anumarensuas reomerpusi/ 5. U. Tlepensman. — Mocksa : M3narenscTso
Opaiit, 2023. — 264 c. — (OtkpbiTas Hayka). — ISBN 978-5-534-12883-3. — TeKcT : 91eKTPOHHBIA //
O6pasosarensHas nuardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/514438

6. FOxno, H. C. Maremaruxka : yue6nuk / H. C. FOxuo. — Mocksa : UTH®PA-M, 2023. — 204 ¢. —
(Cpenmee mpodeccronansHoe obpasosanue). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. -
Texcr : anexktponnsii. - URL: https://znanium.com/catalog/product/1906092

Humepnem-pecypcol

1. Allmath.ru [Dnextponssiii pecypc):[uHpopMannonHsii nopran]. — PexuMm xocryna:
http://www.allmath.ru- MaTeMaTHYECKH OpTAIL.
2. Exponenta.ru [DnexTpoHHBIH pecypc]:[oOpa3oBarenbHblii caift]. — Pexum  jpocTyna:

www.exponenta.ru.

3. Math24.ru Bricimas Matemaruka [D1eKTpoHHBIH pecypc]: [crpaBouHO-HH(OPMALIMOHHBIH
caiir]. — Pexxum poctyna: www.math24.ru.

CryzmeHThI KOJUIeKa UMeroT foctyn k ObC:
1.DnexktpoHHO-6HbIHOTEeHas cucteMa «M3narenscTBa «Jlanb»
[Dnexrponnsli pecypc]. - Pexxum nocryna: http://e.lanbook.com.

2.2nexTponHO-6ubaHOTeUHas cucteMa «Ibooks.ru» [DnekTpoHHBIH pecypce] — Pexum pocryma:
http://ibooks.ru.
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10.KoHTpoJIb K OLIEHKA Pe3y/IbTATOB 0CBOEHHs 00meo0pa3oBaTe/bHOM AU CIHHILIHHbI

KOHTpOJIb ¥ OIIEHKA Pe3yJIbTaTOB OCBOEHHsI 00111€00pa30BaTe/IbHON JUCIUILIMHBI PAaCKPhIBAIOTCS
yepe3 AUCLMILUTHHAPHBIE pe3y IbTaThl.

JucuuninHapHble pe3yJIbTaThl Pazgen/ THn oeHOYHBIX
MeponpHATHH
1) BIIAJICHUE Metonamu | Pa3gen 1.IToBTopenue TectupoBanue
JI0Ka3aTelIbCTB,  AJITOPUTMAaMHU | OCHOBHOI'O Marepuaa 3a VYCTHBIH onpoc
peIIeHHS 3a1a4; YMEHHUE | Kypc 9 JIeTHEHN IIKOJIbI MaTtemMaTUUeCKUN AUKTAHT
dopmynupoBate  ompeneneHus, | Pasnen 2.Passutune WHnuBuayanpHas
AKCHOMBI U TEOPEMBI, IPUMEHSATH | IOHATUS O YHUCJIE camocTosiTeNIbHas paboTa
UX, HPOBOJUTL nokasarensHble | Paznen 3. Kopuu, crenenu | IlpexcraBnenue pe3y/bTaToB
paccyXzeHus B XOJ€ PEIIEHHUS | U JorapupMbl MPaKTHYECKUX paboT
3aadq; Paznen 4. YpaBHeHus u 3amura TBOPUECKUX paboT
2) yMEHHE ONEepUpOBaThH HEpaBEHCTBA [TpakTHueckas paboTa
[TOHSTUSIMHU: CTEIIEHb YHCJIa, Pasnen 5. OcHOBEI BremoiHnenue
norapuM 4ucia; yMeHue TPUTOHOMETPUH 5K3aMEHAIMOHHBIX 3a/laHUH
BBINIOJTHATH BBIUMCIICHUE Pazgen 6 @yHKUUH U
3HaYeHUH U npeoOpa3oBaHUs rpaduku
BBIPQ)KEHUH CO CTENEHSAMHU U Paznen 7. Hauana
sorapudMamu, mpeoOpa3oBaHUs | MaTEMaTHYECKOrO aHaIKU3a
OpoOHO-palliOHATBHBIX Pasnen 8 .I'eometpus
BBIPAKEHU I Pasnen 9.0neMeHThI
3) BJIaJICHUE METOJaMHU | KOMOMHATOPUKH, TEOPUHU
JI0Ka3aTeNIbCTB, QITOPHTMAMHU | BEPOSITHOCTEHN H
pelieHus 3ajay; yMEHHE | MaTeMaTUu4ecKoi
(bopMynupoBaTh  ONpPENENICHUS, | CTATHCTUKA
AKCHOMBI U TEOPEMBI, IPUMEHSATH
UX, IMPOBOJUTH JIOKa3aTeJIbHbIE
pacCyXJIeHUsI B XOAE pEIICHHUsS
3ajay;
4) YMEHHUE OIIEpUpOBATH
HIOHSATUSAMU: byHKLUs,
HeTpepbIBHAS byHKIHS,
NPOU3BOJHAS, IepBOOOpa3Hasi,
OIlpeCICHHBIH UHTErpa;
yMEHHE HaXOJUTh IIPOU3BOIHBIE
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3JIEMEHTapHBIX (YHKIIUH,
UCIIOJIB3YSI CIIPABOYHBIE
MaTepHabl; HCCIeI0BaTh B
MpOCTEHIIHNX CIydasX GyHKIMH
Ha MOHOTOHHOCTb, HAXO/IUTh
HauOOJbIINE U HAUMEHBIIIHE
3HaueHHs QYyHKIUH; CTPOUTH
rpaMKe MHOTOUJIEHOB C
HCIIOJIb30BaHKUEM arrapara
MaTeMaTU4YeCKOro aHaIN3a;
IPUMEHSTH IPOU3BOJHYIO IIPH
PELICHUH 3a/1a4 Ha JABHKCHHE,
pemaTh IpaKTHKO-
OpPHUEHTHPOBAHHBIE 3a/1a4U Ha
HauOOoJIbIINE U HAUMEHBIINE
3HAYEHHsI, Ha HaX0XIE€HHUE MyTH,
CKOPOCTH U YCKOPEHUS

5) yYMEHHE OIepUpPOBaTh
TIOHSATHSMHU: panuoHaIbHas
byHKIWMS, rokKasarejibHas
GyHKIMSA, cTerneHHas (YHKIUS,
Jorapupmudeckast byHKIMs,
TPUTrOHOMETpUYecKue (GYyHKIUH,

oOpaTHble (QYHKIUH; YMEHHE
CTPOUTH TIpapUKH HU3YyUEHHBIX
byHKIHH, UCII0JIH30BATh
rpaduku npu U3yYEHUH
IIPOLIECCOB M 3aBUCUMOCTEH, MpH
pelIeHuH 3a7ady U3 JPYTHUX
y4eOHBIX MPEIMETOB M 3a7ay U3
pEeaTbHOM  JKM3HH; BBIPAXXaTh

bopMyIaMH 3aBUCUMOCTH MEXTY
BEJIMUMHAMY;

6) yMEHHUE pelaTh TEKCTOBBIE
3a/1a4d pa3HbIX THIIOB (B TOM
YyCIIe Ha MPOLEHTHI, J0JH U
4acTH, Ha JBIKeHHE, paboTy

Paznenl . IloBropenue
OCHOBHOTO MaTtepuaja 3a
Kypc 9 neTHeH MIKOJIBI
Pasnen 2.Pa3sutune
MIOHSATHS O YUCIIE

Paznen 3. Kopuu, cTeneHu
H JorapuMbl

Paznen 4. YpaBuenus u
HEpaBeHCTBA

Pasnen 5. OcHoBEI
TPUTOHOMETPHHU

Pazgen 6 OyHKUHHU U
rpaduku

Paznen 7. Hawana
MaTeMaTUYECKOr0 aHaIu3a
Paznen 8 .I'eomerpus
Pasnen 9.0neMeHTHI
KOMOMHATOPUKH, TEOPUH
BEPOSATHOCTEHN U
MaTeMaTUYECKON
CTaTUCTHKH

TectupoBanue

YcTHBINA onpoc
MaTteMaTUYeCKUH JUKTaHT
WunuBunyanbHas
caMmocCTosTe/IbHas paboTa
[IpencTaBiaeHue pe3yIbTaToB
IPaKTHYECKUX paboT
3amuTa TBOPUECKUX paboT
[TpakTuyeckas pabora
Brinonnenue
9K3aMEHAIMOHHBIX 3a/IaHUM
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CTOHMMOCTH TOBAapOB M YCIYT,

HQJIOTH, 3adayd u3 o00jacTtu
yIIpaBICHUS JIUYHBIMH 7§
ceMeiHBIMH buHaHCAMH);
COCTaBJIATH BBIPQ)KEHUS,

YPaBHCHHs, HCPABCHCTBA H HX
CUCTEMBI IO YCJIIOBHKO 3a1ay4H,

UCCIIEN0BATh MOJIyYEHHOE
pelLeHue U OLICHHBATH
NpaBAONOA00HOCTh pe3yIbTaTOB;
7) yMEHHe OIEPUPOBATH
MTOHSATHSIMU cpenHee
apupMeTHyecKoe, MeIraHa,
HauOoJIbIllee W HaUMEHbIIEe

3HAQYCHHUA, pasMax, OUCIICPCHS,

CTaHJapTHOE OTKJIOHEHHUE
4yucjaoBoro  Habopa;  yMeHHe
U3BJIEKaTb, UHTEPIPETUPOBATDH

uH(pOpMALHUIO, MPeACTaBICHHYIO
B Tabimumax, Ha Juarpammax,

rpadukax, OTpaXKAIONIYIO
CBOMCTBA peabHBIX MPOLIECCOB U
SIBJICHUH; [IPEJICTaBIIATh
HHQOpMALMIO ¢ MOMOLIBIO
TabauL u Juarpamm;
HCCIIeZIOBATh CTaTUCTHYECKHE
JaHHBIE, B TOM 4HCIE C
NIPUMEHEHUEM rpadu4ecKux
METOJIOB " 3JIEKTPOHHBIX
CPEICTB;

8) yMEHHUE ONepUpOBaTh
[IOHATUSAMU: CJIy4YalHbIA OIBIT U
cilyyaiiHoe coObITHE,
BEPOSITHOCTH CJIy4aiHOr o
COOBITHS; yME€HHE BBIYHCIIATH

BEPOSATHOCTh C MCIOJIb30BaHHEM
rpaduyeckux METO/IOB;
IPUMEHSTE HOPMYJIBI CIIOKEHHUS
U YMHOXEHHS BEpPOSTHOCTEH,
KOMOHHATOpHbIE GbaxThI 4
(GopMysBI TIpH pelleHHH 3aj1ad;
OLICHUBATh BEPOSTHOCTH
peasibHBIX COOBITUIH; 3HAKOMCTBO
CO CIy4YallHBIMH BEIHYHHAMH;

YMEHHE MPUBOAUTH IPUMEPHI
NPOSIBICHUST 3aKOHa OOJBIINX
4yucell B INPUPOAHBIX |

OOLIECTBEHHBIX SBJICHUSAX;
9) ymenue onepupoBarhb
HOHATHSMMU: TOYKA, IIPsIMast,
IIOCKOCTb, IIPOCTPAHCTBO,
JBYTPAHHBINA yro

Pa3znenl.I1

OBTOPEHHE

OCHOBHOTI'O| MaT€puraja 3a

Kypc 9 net
Pazgen 2.P
MIOHSATHS O
Paznen 3.

U norapud

HEH LIKOJIBI
A3BUTHE

qHCIIe

KopHH, cTeneHu
MBI

Pasnen 4. YpaBHenus u
HCPaBCHCTBA
Paznen 5. OcHOBEI

TPUTOHOMETPUHU
Paznen 6 |®yHkuuu u
rpaduku

Pasnen 7. |Hauana

MaTEMaTUYCCKOro aHaiu3a

Pasnen 8

["'eometpus

Pasznen 9.3memenThI
KOMOMHATQPUKH, TEOPHH

BEPOSITHOC

rel u

MaTeMaTu4ecKoil

CTaTUCTHUKH

TectupoBanue

YeTHbI# ompoc
MaremaTuueckuif JUKTAHT
WnnuBunyanpHas
camocTosATeIbHas paboTa
ITpencraBnenue pe3ynpTaToB
paKTHYEeCKHX padoT
3amuTa TBOpYECKHX paboT
[TpakTiyeckas pabota
Bremonnenue
9K3aMEHALlMOHHBIX 3a/IaHH
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CKpPEIIMBAIOIIUECS  IIPSIMBIE,
[apajuleJIbHOCTh U
NEPIEHIAUKYIAPHOCTE IPAMBIX
H IUIOCKOCTEH, Yroil MexIy

IIPSIMBIMH, yrou MEXIy
IpsAMOM U IUIOCKOCTBIO, YIOJ
MEXTY IJIOCKOCTSIMH,

pacCcTossHHE OT TOYKH IO
IUIOCKOCTH, PACCTOSTHHE MEKIY
NPSMBIMH, PAacCTOSTHHE MEXIY
IUIOCKOCTSIMH; yMEeHHe
HCIIONIB30BATh IPH  PELICHHH
3a7a4 u3y4yeHHble (aKTBl H

TEOPEMBI IUIaHUMETPUH;
YMEHHE OLICHUBATh pa3Mepbl
00BEKTOB OKpPYKaroILIEro
MHpa;

10) ymeHHe  oOmepHpOBaTh
NOHATUSIMU:  MHOTOTPaHHHK,
CEeYeHHUE MHOTOIpaHHHKa, KyO,

napajulesienumnen, npusma,
nupaMua, ¢urypa %4
IIOBEPXHOCTh BpallleHHS,

LWIKMHIDP, KOHYC, wmap, chepa,
ceueHHss (uUrypbl BpallleHus,

IUIOCKOCTb, Kacaromasics
chepel, wUIMHApPA, KOHYcCa,
IUIOLIA b MIOBEPXHOCTH

MpaMM/Ibl, NPU3MBI, KOHYCa,
HWIMHIpA, IUIOmansb Ccdepsl,
ob6beM Kyba, MpsIMOYTOJILHOTO
napajulejienunesia, MUpaMHIb,
IpHU3MBI, LWIMHApA, KOHYCa,
mapa; yMmeHue u300paxarb
MHOTOT'PaHHUKH "
IIOBEPXHOCTH BpAIICHUS, HUX
CEYEHHs! OT PYKH, C IIOMOIIBIO
YEPTEXKHBIX HMHCTPYMEHTOB W
3JIEKTPOHHBIX CPEACTB; YMEHHE
pacno3HaBaTb CHMMETPHIO B

IIPOCTPAHCTRE; yMEHHe
pacrno3HaBaTh IpaBUJIbHBIE
MHOT'OI'PaHHUKH;

11) ymeHume omnepupoBarh
NOHATHSAMHU:  JBHXKCHHE B

IPOCTPAHCTBE, noao00HbIE
Gurypsl B mpoCTpaHCTBE;
UCIIOJIB30BATh OTHOLLEHHE

IUIomaned MOBEPXHOCTEH U
00BeMOB  NOROOHBIX  (Uryp
P PELICHUHU 3a1ay,

12) yMeHHe BBIMHCIATD
r€OMETPHYECKUE BETHUHHBI
(amMHA, yrom, miomans,
o0BeM, mIowanb
IIOBEPXHOCTH ),

Paznenl.IToBropenue
OCHOBHOI'0 Marepuasa 3a
Kypc 9 neTHel MKOJIbI
Paznen 2.Pa3zBuTtHe noHsATHS
0 4HcIe

Pasnen 3. KopHu, cTenenu u
JorapumMbl

Pasznen 4. YpaBHeHus u
HEpaBeHCTBA

Paznen 5. OcHoBBI
TPUTOHOMETPHHU

Paznen 6 ®yHkuuu u
rpaduku

Paznen 7. Hauana
MaTeMaTUUYECKOr0 aHaIu3a
Paznen 8 .I'eomerpus
Paznien 9.0nemeHnThI
KOMOUHATOPUKH, TEOPHH
BEPOSITHOCTEH U
MaTeMaTHYeCKOM CTATUCTHKH

(V8]
o

TectupoBanue

YcTHBIN onpoc
MaremaTuyecKkui JUKTAHT
WunuBuayanbHas
caMmocTosTeNbHas paboTa
[IpencraBieHue pe3yapTaToB
NpaKTHYEeCKUX padoT
3amura TBOpUYEeCKuX padboT
[TpakTuueckas pabora
BrinmonHeHue
9K3aMEHaAlMOHHBIX 33/IaHUM




HCIIOJIB3YS U3yYEHHBIE
(hOpMYyJIBI U METOIBL;

13) ymenue  omepHpoBaTh
NOHATHUSAMM:  IPSAMOYTOJIbHAS

cucrema KOOPJMHAT,
KOOPAMHATHl TOYKH, BEKTOD,
KOOPJIUHATEI BEKTODA,
CKaJIIPHOE IIPOU3BEICHHE,
Yrol  MeXIy  BEKTOpaMH,
cymMma BEKTOPOB,

IIPOM3BEJEHHE BEKTOpa Ha
YHCJI0; HAXOMUTh C IMOMOIIBIO
U3yYEHHBIX bopmyn
KOOP/IMHATHI CEPE/IUHBI
OTpEe3Ka, pacCTOSHUE MEXIy
JIBYMsI TOUKAMH;

14) yMEHHUE BbIOMpATh
ITOAXOAALIUN HM3y4YCHHBIN
METOJ I peIleHUs 3aJavH,
paco3HaBaTh
MareMaTuyeckue  (GakThl |
MaTeMaTH4YeCKHe MOJEIU B
IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HUCKYCCTBE;
YMEHHE INPHUBOIUTH IPUMEPEI
MaTEMAaTU4YeCKUX  OTKPBITUM
POCCHUHCKON u MHUPOBOI
MaTEMAaTUYECKOH HayKH.

Pasnenl.IToBropenwue
OCHOBHOTI'0O MarepHaja 3a
Kypc 9 neTHel MIKOJIbI
Paznen 2.Pa3BuTtHe nmoHsATHS
0 4YHucCIIe

Paznen 3. Kopuu, crenenu u
norapu¢mel

Pasnen 4. YpaBueHus u
HEPaBEHCTBA

Paznen 5. OcHoBBI
TPUTOHOMETPHHU

Pazgen 6 ®yHkuuu u
rpaduku

Paznen 7. Hawana
MaTeMaTUYECKOro aHaTu3a
Paznen 8 .I'eomerpus
Pasznen 9.01emenThI
KOMOMHATOPUKH, TEOPUU
BEPOSITHOCTEN U
MaTEMaTUUYECKON CTAaTUCTUKH

TectupoBanue

YcTHBIN onpoc
MareMaTHUECKUI TUKTAHT
WnnuBunyanbHas
caMocTosITelIbHas paboTa
IIpeacraBnenue pe3ynbTaToB
MpaKTHYECKUX paboT
3amura TBOPUYECKUX paboT
ITpakTnyeckas pabota
Bremonuenue
9K3aMEHAllMOHHBIX 3a/IaHH

Paznenl.IToBropeHue
OCHOBHOTI'0 Marepuala 3a
Kypc 9 neTHel MmKOJIbI
Paznen 2.Pa3ButHe noHsTHS
0 ymcIe

Paznen 3. Kopuu, crenenu u
norapugmbl

Pasnen 4. YpaBHeHus u
HEPABEHCTBA

Paznen 5. OcHoBBI
TPUTOHOMETPHUHU

Paznen 6 ®ynkuuu u
rpaduKu

Paznen 7. Hauaina
MaTeMaTHYeCKOro aHaIu3a
Pasnen 8 .I'eomerpus
Paznen 9.0nemeHTHI
KOMOHHATOPUKH, TECOPUU
BEPOSITHOCTEH U
MaTeMaTH4eCKON CTaTUCTUKU

TectupoBanue

YcTHBIN onpoc
MaremaTHueCKuil TUKTaHT
WnnuBunyanbHas
camocTosiTesIbHas paboTa
IIpencraBnenue pe3ynpTaToB
[IPaKTHYECKHUX padoT
3aiuTa TBOpUYECKuX paboT
IIpakTuueckas pabota
Bremonnenne
9K3aMEHAIIMOHHBIX 3a/aHuM
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Paznenl.IToBropenue
OCHOBHOT'0O Marepualia 3a Kypc
O neTHe# MIKOJIBI

Pasznen 2.Pa3putHe moHATHS O
YHUCIIe

Paznen 3. Kopuu, cTenenu u
norapupMbl

Paznen 4. YpaBHenus u
HEpaBEeHCTBA

Paznen 5. OcHOBBI
TPUTOHOMETPHH

Pasznen 6 ®OyHkuuu u
rpaduku

Paznen 7. Hauwana
MaTeMaTUYECKOro aHaIu3a
Paznen 8 .I'eometpus
Paznen 9.21emenThI
KOMOHMHATOPUKH, TEOPUH
BEPOSITHOCTEN U
MaTreMaTU4YeCKOW CTAaTUCTHUKHU

TectupoBanue

YeTHbIN onpoc
MaremaTtuyeckuii AUKTaHT
WnauBuayanbHas
caMocTosTe/IbHas padoTa
[IpencraBnenue pe3yabTaToB
MpaKTHYeCKUX padboT
3ammura TBOpYECKUX paboT
[IpakTuueckas pabota
Bremonuenue
9K3aMEHAllMOHHBIX 3a/1aHUuH’
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Jlucr u3meHenuii paéoyeii nporpamMmal

IIpunoxenue 1

Conep:xaHne H3MeHeHHUs,
cTpaHHIa paboueii
NpOrpaMmbl

JaTa u HoMep npoToKO.12
3acenanus MK

OcHoBaHue
H3MEHEeHHS
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