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1. IOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma o01mie06pa3oBaTeIbHON y4eOHOW AUCHUIUIMHBI «MaTeMaTuka
NMpelHa3HauyeHa IS WM3y4YEHHs]  MaTeMaTuKu B MpodeccuoHaIbHBIX
obpazoBarenbHbiXx opranuzanusx CIIO, peanusyromux o0Opa3oBaTebHYIO
MporpaMMmy CpeHEeTro O00Iero oOpa3oBaHUs B MpeAeiax OCBOCHHUS OCHOBHOM
npodeccuonanbHoi odpazoBarenbHoi nporpammsl CITO (OITOIT CIIO) Ha 6a3e
OCHOBHOTO 00Imiero o0pa3oBaHus TMpU TMOATOTOBKE KBaTU(DHUIIMPOBAHHBIX
paboumx, CIy>KalluX U CIEIUAINCTOB CPEIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeOboBanuii MI'OC cpemHero oOIIero
oOpa3oBaHUs, TPEIBIBISIEMBIX K CTPYKTYpe, COACPKAHUIO € pe3yjbTaTam
OCBOCHUSI y4e€OHOW IUCIUIUIMHBI «MareMaTuka», B  COOTBETCTBHH C
PekoMeHanusiMu 1o opraHu3aiyy NoJydYeHUsl CpeaHero ooiero oopasoBaHus B
rpejiesiax OCBOCHUs 00pa30oBaTeNIbHBIX MPOrPaMM CPEIHETO MPoeCCUOHATLHOTO
oOpa3zoBaHusi Ha 0a3ze OCHOBHOIO 0OIero o0Opa3oBaHUs C YUYETOM TpeOOBaHUI
(dbenepaabHBIX IOCYJIapCTBEHHBIX OOPa30BATEIBHBIX CTAHIAPTOB M MOJIydYaeMOi
npodeccun WIM CHENHATBHOCTH CpeaHero mnpodeCCHOHAIBLHOTO 00pa3oBaHUs
(muceMo JlemapTrameHTa TOCYJAapCTBEHHOW TMOJUTUKKA B cdepe MOATOTOBKH
pabounx kaapos u JJI1O Munoopuayku Poccuu ot 17.03.2015 Ne06-259).

Conepxanue nporpammbl «MaTemaThkKa» HaNpaBlIeHO Ha JOCTHXKCHHUE
CIIEAYIOLINX LeJIei:

e oOOecmeueHHe CPOPMHPOBAHHOCTH  MPEJACTABISHHUM O  COLMAJbHBIX,
KYJIbTYPHBIX U HICTOPUUECKUX (haKTOpaX CTAaHOBJICHHUS MAaTEMaTHUKH,

e oOOecrmeueHre CGHOPMHUPOBAHHOCTH JIOTHUYECKOTO, aJrOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIILUICHUS;

o obecrieueHne chopMUPOBAHHOCTH YMEHHUH MMPUMEHSTH TTOJTYUYCHHBIC 3HAHUS
MIPU PEIICHUN Pa3IMIHBIX 3a7a4;

e oOOecrmeueHre CHOPMUPOBAHHOCTU TPEACTABICHUNH O MaTeMaTHKEe Kak
JacTH OOIIEUYEIIOBEYSCKOW KYJIbTYPhl, YHHBEPCAJTbHOM S3BIKE HAYKH,
TTO3BOJISIIOIIEM OMUCHIBATh M M3yYaTh peajbHBIC MIPOILIECCHl U  SIBJICHUS.

B mporpamMmy BKJIFOUYEHO COJEpIKaHUE, HaIlpaBJICHHOE Ha (GOPMUPOBAHUE Yy
CTYJICHTOB KOMIIETCHIIMH, HEOOXOAUMBIX JIsi KadecTBeHHOro ocBoeHusi OIIOII
CIIO Ha 6a3e OCHOBHOT'O OOIIEro 00pa3oBaHUsI C MOJYUYCHUEM CPEIHEr0 OOIIEro
oOpa3oBaHUs, TPOrpaMMbl  TMOATOTOBKHM  KBaJU(UIIMPOBAHHBIX  PabOYUX,
CIy»KaluX; TporpaMMbl MOJATOTOBKU crnenuaiuctoB cpeaHero 3BeHa (IIIIKPC,
[IICC3).

[IporpamMma y4ueOHON MUCHHMIUIUHBI «MaTemMaThkay SBISETCS OCHOBOW IS
pa3paboTku  pabo4yux  mOporpaMM, B  KOTOPBIX  TpodeccruoHaIbHbIC
oOpa3oBaTeNbHBIC OpPraHU3alliK, pPeaju3yroIrMe 00pa30BaTEIbHYIO MPOTPaAMMYy
cpenHero ob6bmiero oOpa3oBanus B mnpejaenax ocBoeHuss OIIOIT CIIO na 6aze
OCHOBHOI'0 00I1IeT0 00pa30oBaHusl, YTOUHSIOT COJIep>KaHUe yueOHOro Marepuana,
MOCJIEIOBATENILHOCTh €r0 U3YUYEHMs, paclpe/ielieHne y4eOHbIX 4acoB, TEMATUKY
pedepaToB, BUABI CAMOCTOSITENbHBIX pPabOT, YUUTHIBAs CIELU(PUKY Oporpamm
MOJITOTOBKY  KBAJIM(UIUPOBAHHBIX pabOYUX, CIHYyXKAIIUX U CHEIUAJIHUCTOB
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CpEeIHETO 3BeHa, OCBAaMBAaEeMOM MPOGECCUH WIIH CIICITUATBHOCTH.

[IporpamMMa MOXET HCIIOJB30BAaThCA JAPYTHMH  OPOdEeCCHOHATLHBIMU
0o0pa3oBaTEeIbHBIMU  OpPTraHU3AlMSIMH,  pPEATU3YIONMIUMH  00pa30oBaTEIbHYIO
MporpaMMy CpEIHETO OOIero oOpa3oBaHHUS B MpeAciIax OCBOCHUS OCHOBHOM
OIIOII CIIO Ha 6a3e ocnoBHoro odmiero oopazoanus (IITIKPC, ITTICC3).



2. OBIIIAS XAPAKTEPUCTHKA YUYEBHOMU JUCHUAIIJINHBI
«MATEMATHUKA»

MaremaTrka SABJISIETCS dbyHIaMeHTaIbHOMN 0011e00pa3oBaTENBLHOMN
TUACITATUTMHOW CO  CIIOKUBIMMCSI yCTOWYHMBBIM ~ COJACPKAHUEM ¢ OOIIUMH
TpeOOBaHUSMU K ITOJATOTOBKE O0YYarOIIUXCS.

B npodeccrnonanbHbIXx 00pa30BaTEIbHBIX OpPTraHU3AUAX, PEaTU3YIOIINX
o0pa3oBaTelbHYI0 IIPOrpaMMy CpeIHero oOiiero oOpa3oBaHuUs B IIpenenax
oceoenust OIIOIl CIIO na 6a3e OCHOBHOrO 0OIero oOpa3oBaHUs, H3yUYEHUE
MaTeMaTUKAd HMMEET CBOM OCOOCHHOCTHU B 3aBUCUMOCTH OT MpoduiIs
1po¢eCCUOHAILHOTO 00pa30BaHUS.

IIpu OCBOCHUM  mpodeccuii CIIO 51 CHIELIMAIIBHOCTEN CIIO
€CTECTBEHHOHAYYHOTO npodus npodeccuoHarIbHOTO obpa3zoBaHu,
ciemmasnibHocteit  CIIO  rymanuTapHoro  mpoduiss  Opo¢hecCHOHAITBHOTO
oOpa3zoBaHusl MaTeMaTuka u3ydaercsa Ha 0az3oBoM ypoBHe PI'OC cpeanero oOiiero
obpazoBanusi; npu ocBoeHuu Tnipodeccuit CIIO wu cnemuansHOcTedt CIIO
TEXHUYECKOTO U COIUATbHO-d3KOHOMHUYECKOro mpoduie mnpodeccruoHaaIbHOro
oOpa3oBaHMsl MaTeMaTHKa u3ydaercss Oosee yriayOJeHHO, Kak NpoQHiIbHAs
yueOHas TUCITUTUTMHA, YYUTHIBAIOMIAs CHEU(GHUKY OCBAaMBAaeMBIX Tpodeccuii mim
CIIEUAIBHOCTEN.

DTO BBIpaKaeTcs B COJEPKAaHUM OOYUYCHUsS, KOJIMYECTBE YACOB, BBIJACISIEMBIX
Ha M3Y4YCHHUE OTNEIBHBIX TE€M IPOrpaMMBbl, TJIyOMHE WX OCBOCHUS CTYJCHTaAMH,
o0beMe M  XapakTepe MNPaKTUUYECKUX 3aHSATHUM, BUJAX BHEAYJIUTOPHOU
CaMOCTOSITEILHOU paOOThI CTY/ICHTOB.

OO0mue 1enu u3ydeHus: MaTeMaTUKUA TPAAUIIMOHHO PEATU3YIOTCS B YEThIpEX
HanpaBJICHUSX:

1. oOuiee peAcTaBiIeHUE 00 UJIESIX U METOJIaX MaTeMAaTHKU,

2. MHTEIUIEKTYyaJbHOE Pa3BUTHE;

3. OBJaJicHHE HEOOXOIUMBIMH KOHKPETHBIMH 3HAHUSIMA U YMCHUSIMHU;

4. BOCHHTATEIIbLHOE BO3/ECHCTBUE.

[Tpodunuzaius eae MaTeMaTuuecKoro 00pa3oBaHus OTpakaeTCsl Ha BbIOOpE
MPUOPUTETOB B OpraHu3alud y4eOHOW HesTeNbHOCTH oOyuarommxcs. s
TEeXHUYECKOTO, COIMATbHO-DKOHOMHUYECKOTO mpoduiieit mpodeccnoHamIbHOTO
oOpa3oBaHUs BBIOOP TMejei CMemaeTcss B MParMaTH4YeCKOM HAIpaBJICHUH,
MpelycMaTpUBaIONMIEM yCUJICHWE U pacIIMpPEeHHE MNPUKIATHOTO XapakTepa
M3y4YEHHUS] MAaTeMaTHKH, MPEUMYIICCTBEHHONW OpPHEHTAIlUM Ha aJTOPUTMUYCCKHUH
CTUJIb MO3HABATEIILHOU JeSITETbHOCTH. st T'yYMaHUTapPHOTO u
€CTECTBEHHOHAy4YyHOro mnpoduieii npodeccuoHaabHOTO o0Opa3zoBaHusi Ooiiee
XapaKTEPHBIM SIBJISIETCS YCHJIIEHHE OOIIEKYJbTYPHON COCTABIISIIONICH Yy4eOHOM
JUCHMIUIMHBI C OpHEHTAllMeld Ha BU3YAILHO-OOpA3HBI M JIOTHUYECKUM CTHIU
yueOHOU pabOTHI.

N3ydenne maremMaTwku Kak MNpoduIbHONM 00I111e00pa3oBaTeIbHON YyUeOHOM
JTUCUUIUIMHBI, YYUTBHIBAIONIEH CcnelM(PUKY OCBaMBAaE€MbIX CTYJEHTaMHu Mpodeccuid
CIIO unu cnenuanbHocTH CITO, oGecneunBaeTcs:



- BBIOOPOM pa3JIMYHBIX MTOJXO0JA0B K BBEJICHUIO OCHOBHBIX ITOHATHII;

- popmupoBaHMEM  CUCTEMBI  y4YEOHBIX  3aJaHUM, O0OECIEUNBAIOIIUX
3(PEeKTUBHOE OCYIIECTBICHHNE BBIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- odoramieHUeM CIeKTpa CTWJIeld ydeOHOM  JeATeNbHOCTH 3a  CYET
COTJIACOBAaHMSI C BEAYIIUMHU JCATCIHLHOCTHBIMH XapaKTEPUCTUKAMHU BBIOpaHHOMU
npodeccuu / cienuaabHOCTH.

[IpodunpHas cocTaBisiomiasi oTpaxaeTcs B TpeOOBaHUIX K MOATOTOBKE
00y4aromuxcs B 4aCTH:

- o0miell cucTeMbl 3HAHUM: conaep)KaTeJdbHbIE MNPHUMEPHl HCIOJIb30BaHUS
MaTeMaTUYECKUX uneu U METOJI0B B npodeccuoHanbHOU
NESATEIbHOCTH;

- YMEHHUH: pa3iuuue B ypoBHE TpeOOBaHUU K CIOKHOCTH HPUMEHSIEMBIX
aJTOPUTMOB;

- MOPaKTUUYECKOTO0 HCMHOJb30BaHUS TPUOOPETEHHBIX 3HAHUN W YMEHUIL:
WHIUBHUIYAJIbHOTO Yy4YeOHOTO OMNbITa B MOCTPOCHUU MaTEMaTHUYECKHX
MOJIeJIeH, BHITOJTHEHU N UCCIENOBATEIbCKUX MPOEKTOB.

Takum o0Opa3zom, peanu3auus CoOAEpKaHUSI Y4YEOHOU JIUCHUIIMHBI
OPUEHTUPYET Ha NPHUOPUTETHYIO POJb MPOIECCYaIbHBIX XapaKTEPHUCTHK
yueOHOW  paboThl, 3aBUCAMIUX OT THpoduiass NpoPecCUOHATBLHOTO
oOpa3oBaHHUs, TMOJIYYEHHUs]  OMNbITA HUCIOJb30BAHUS  MaTEMaTUKH B
COJEpXKATEJNbHBIX W MNPOPECCHOHAIBHO 3HAYUMBIX CUTyallusixX IO
CPaBHEHUIO c bopManIbHO-YpPOBHEBBIMU pe3yabTaTUBHBIMHU
XapaKTepUCTUKAMU OOydeHHUS.

Conepxxanue ydyeOHOM IUCHUILUIMHBI pa3pabOTaHO B COOTBETCTBUHU C
OCHOBHBIMHU COJIEPKATEIbHBIMU JIMHUSIMU OOYUYEHUSI MaTeMaTHKE:

- anrebpavyeckas JHMHHS, BKJIIOYaOUlas CHCTEMaTHU3al[UI0 CBEIEHUHN O
YHUClIaX; M3y4YeHHWE HOBBIX M 0000IIeHHE paHee HU3yUYEHHBIX OIMepanui
(BO3BegEeHHE B CTENEHb, H3BJICYECHHE KOPHsA, JorapudmMupoBaHHE,
CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC M OOpaTHbIE K HUM); H3yUYECHUE
HOBBIX BHUJOB YHCJIOBBIX BBIPaXEHUW U (HOPMYJI; COBEPIICHCTBOBAHUE
NPAaKTUYECKUX HABBIKOB M BBIYMCIHUTEIHLHOW KYJIBTYpHI, pACUIUPEHUE H
COBEPIICHCTBOBaAHMUE aireOpanyeckoro amnmnapara, cQOpMHpPOBAHHOTO B
OCHOBHOU IHIKOJIE, U €r0 NMPUMEHEHHUE K PEIICHHUI0 MaTeMaTHYEeCKUX H
NPUKJIAAHBIX 3aj]ay;

- TeopeTUko-(QyHKUMOHAJbHAs JIMHUS, BKJIIOYalONas CHUCTEMaTU3aUUI0 U
pacmiupeHue cBeJeHUM O PyHKUUSIX, COBEPUIEHCTBOBAHUE IrpaUUeCcKuX
YMEHHUN; 3HAKOMCTBO C  OCHOBHBIMHM  HJAEIMH U  METOJAMHU
MaTeMaTUYEeCKOro aHaiau3za B o00beMe, MO3BOJSIONIEM HCCIEeI0BaTh
3JIEeMEHTapHble (QYHKIMM ¢ pelarh MOpOoCTeilline TeoMeTphuyYecKue,
dbuznyeckue u Apyrue NpuKIaaHble 3aaud;

- JMHMUSA YpPaBHEHUH M HEPABEHCTB, OCHOBAaHHAasg HAa IOCTPOECHUU U

HUCCJIEeIOBAHUM  MaTEMaTHYECKUX  MOJeJiel, mepecekaromascs C
anredpandyeckou U TEeOpeTHUKO-(QYyHKIIMOHAIbHOU JTUHUSMU u
BKJIIOYAIOIasi pa3BuUTHE u COBEpPIUIEHCTBOBAHME TEXHUKU

alreOpandyeckux  npeoOpa3zoBaHUM 11 peUIeHUs  YpPaBHEHHUH,



HEpaABEHCTB U CHUCTEM; (QOpPMUPOBAHHE CIOCOOHOCTH CTPOUTH U
HCCJIEIOBATh MPOCTEHWIINE MaTEeMAaTUYECKUE MOJEIU NpU pPEIICeHUU
NPUKIAJIHBIX 3aJa4, 3aJad W3 CMEXHBIX W CHELHUAJbHBIX JUCUUIIINH;

- TeoMeTpuYecKas JIMHHA, BKJIOYalollas HarJsgHble MPEICTaBJICHUS O
MMPOCTPAHCTBEHHBIX (PHUTYypax U U3ydEHHUE UX CBOWCTB, GOpMHUpPOBAHUE U
pa3BUTHE TIPOCTPAHCTBEHHOTO BOOOpake€HHs, pa3BUTHE CHOCOOOB
FeOMETPUUYECKUX HU3MEPEHHN, KOOPJAWHATHOTO M BEKTOPHOTO METOJO0B
JUJISL pEIICHUSI MATEMAaTUUYECKUX Y MIPUKJIAAHBIX 3ajady;

- CcTOoXacTU4eckas JHWHHUS, OCHOBAaHHAas Ha pPa3BUTUM KOMOMHATOPHBIX
YMEHUMH, npeacTaBiIeHUN 0 BEPOSITHOCTHO-CTATUCTUUYECKUX
3aKOHOMEPHOCTSIX OKPYIXKaIOIIEero Mupa.

Pazgensl (Tembl), BKIIOYEHHBIE B COJEpKaHUE YYEOHOUW MUCIUIIIUHBI,
ABJIAIOTCA OOIMUMU i BceX npoduieit nmpodeccrnoHalbHOTO 00pa3oBaHUs
U IpU BCEX o0ObemMax yuyeOHOro BpEMEHHU HE3aBUCHMO OT TOTO, SBJISETCS JIU
yueOHas qucuuniauHa «MartemaTtuka» 0a30BOUM miau Npo(UIbHOU.

B npuMepHBIX TeMaTHYECKUX MJIaHaX MpOTrpaMMbl y4eOHBIM maTepuan
MpeaCTaBICH B (Gopme Uepeayroullerocsi pa3BepThIBAHHS OCHOBHBIX
COAEpKaTeJbHbIX JHUHUN (alIredOpamdyeckoi, TEOPETUKO-(PYHKIMOHAIbHOM,
YypaBHEHUN U HEPaBEHCTB, TE€OMETPUUYECKONW, CTOXACTHUUYECKOM), UTO
MO3BOJIAET THMOKO MCIOJb30BaTh HX PACIOJOXKEHUE U B3aUMOCBSI3b,
COCTaBJATh pabouuii KaJleHJapHBIA IUIaH, MO-pa3HOMY 4Yepenys ydeOHbIe
TeMbl (riaBbl yuyeOHHMKA), Yy4YUTbIBas mnpoduiib nOpodeccCuoHaIbHOTO
oOpa3zoBaHus, crnenupuxky ocBauBaemodr  mnpodeccun  CIIO  wam
cneuumansHoctu  CIIO, rnyOGuHy  uW3ydyeHHUs  MaTepuaia, ypOBEHb
IMOJATOTOBKHU CTYJAEHTOB IO IIPEAMETY.

[Ipennaraempie B IpUMEPHBIX TEMATUYECKUX IIaHAX pPa3HbIe 00BHEMBI
yueOHOro BpPEMEHHU Ha HM3Yy4YE€HHE OJHOM M TOM ke TeMbl PEKOMEHIYETCs
UCIIOJIb30BaTh JJs BBINOJHEHUS Pa3JU4YHbIX Y4YeOHbIX 3ajaHuid. Tem
CaMbIM pa3Jiu4yusg B TPEeOOBaHUIX K pe3ylibTaTaM OOy4YeHHs MPOSABATCS B
YPOBHE HaBBIKOB IO PEIICHUIO 3a7a4 U ONbITE CAMOCTOSATEIbHOMN paboThlI.

Nzyuenue o01reo0pa3zoBaTeIbHOM y4eOHOM U CIUATLTUHBI
«MaremaTuka» 3aBepliaeTcs NOJABEJIEHUEM HTOTOB B (opMe 3K3aMeHa B
paMKax MPOMEXYTOYHOW aTTEeCTAllUu CTYIAEHTOB B IPOILECCE OCBOCHUS
ocHoBHoii OIIOIlI CIIO c¢ monydyeHHMeM cpeaHero oOIero ooOpa3oBaHUs
(IITIKPC, IIIICC3).

B paszmene mporpammer  «ConaepkaHWe y4eOHOW  AUCIUIIUHBI
KYpPCUBOM BBIJIE€JICH MaTepHand, KOTOPbI NpPpU H3YUYEHUU MATEMATUKHU Kak
0a30BO¥M, Tak W TpOoPUIBLHON Yy4YeOHOW AUCHUNIUHBI, KOHTPOJIO HE
MOJJIEKUT.



3. PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCIUIIJIUHBI

VYuebnas pgucruiuimHa «MareMaTuka» SIBIISIETCS  YY€OHBIM  MPEIMETOM
o0s13aTenbHONM TIpeaMeTHOM oOmactu «Marematuka u uHDopmaTtukay DPI'OC
cpeaHero ooiiero oopa3oBaHusl.

B mpodeccronanbHbix 00pa3oBaTENbHBIX OpPraHU3AlUsIX, PEaTu3yIONIUX
0o0pa3oBaTelbHYI0 IIPOrpaMMy CpeIHero oOiiero oOpa3oBaHHUs B Ipelaenax
ocsoenust OIIOII CIIO na 06a3ze ocHOBHOro o01iero ooOpa3oBaHus, yudeOHas
IucuuIinHa «MaTeMaTuka» u3ydaeTcs B 00I11€00pa30BaTEIbHOM IUKIIC
yueoHoro mraHa OIIOII CIIO nHa 0a3e OCHOBHOTrO OOIIEr0 00pa30BaHUS C
noixydeHuem cpeanero odmero oopazosanus (IIIIKPC, TTICC3).

B yue6nbix mmanax [IIIKPC, IIICC3 yuebnasa aucuuiuinHa «MaTemaTuka
BXOJAUT B COCTaB oOOMmMMX 0OIIeo0pa30oBaTEIbHBIX YUYE€OHBIX JIUCIUILINH,
dbopmupyeMbIx U3 00s3aTeabHbIX peaMeTHbIx oonacted @I'OC cpennero oomero
obpazoBanmsi, s npodeccuit  CIIO  wmm  cmemuansHocTet  CIIO
COOTBETCTBYIOIIET0 Mpoduiist mpodhecCuoHaATBLHOTO 00pa3oBaHusl.

Pexomenayemoe KOJIHYECTBO YaCOB HA 0CBOeHHME Padoyvell MporpaMmMbl yueOHOi
AUCHMILINHBI:

MaxkcumanbHas y4yeOHass Harpy3ka oOydvaromerocst 258 dYacoB, B TOM YHCIIE:
OO6s3arenpHas ayauTopHas yueOHas Harpy3ka oOydarornierocsi 206 yacos;
CamocrositenbHas paboTa oOyuatomerocs: 16 gacos;

[IpakTrueckue 3ansaTHs o0yyarorierocs 62 yaca.

OcBoeHHne coAep)aHusg y4eOHOW MUCIUILUTMHBI «MareMaTuka» oOecreunBacT
TOCTHKCHUE CTYICHTAMH CICAYIONINX Pe3yJbTATOB:

e JIMYHOCTHBIX:

~ c(hOpMUPOBAHHOCTh MPEJCTABICHUN O MaTEeMaTUKE KaK YHUBEPCAIHLHOM
SI3pIKE HAYKH, CPEIACTBE MOJCIMPOBAHUS SBJICHUN W TIPOIIECCOB, HACAX H
MeToJaX MaTEeMaTHKH;

~ TOHWMaHWE  3HAYUMOCTH  MaTeMaTHKH  JJII  HAyYHO-TEXHHUYECKOTO
nporpecca, C(POpPMHUPOBAHHOCTH OTHOIICHUS K MaTeMaTHMKe KaK K 4YacTH
OOIIIeYeITOBEYECKOW KYyJIbTYpPhl 4Yepe3 3HAKOMCTBO C HWCTOPHUCH pa3BUTHS
MaTEMAaTHKH, YBOJIIOLUECH MaTEMAaTUYCCKUX HICH;

~ Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, HPOCTPAHCTBEHHOTO BOOOpaKCHHUS,
AJTOPUTMUYECKOW  KYJIbTYpPbl, KPUTHUYHOCTH MBIIIUICHUSI Ha  YPOBHE,
HeoOXxomumMoM uisi  Oynmymiedi npodeCCHUOHAIBHOW — JeSITeTbHOCTH, IS
MPOJOIKEHUST 00pa30BaHUs U CaMOOOpa30BaHUS;

~ OBJIQJICHUEC MATEMAaTHYECKUMU 3HAHUSMH W YMEHHUSIMHU, HEOOXOAUMBIMU B
MOBCEJTHEBHON >KM3HU, IS OCBOCHHUS CMEXKHBIX €CTECTBEHHOHAYUYHBIX
JTUACIUIUTMH W JUCIHUIUIMH TPO(ECCHOHATIBHOTO THKIA, I TOJTYyYCHUS
oOpa3oBaHusl B 001acTsX, HE TpeOyrOMUX YriyOJIeHHONW MaTeMaTU4YeCKOU
MOJATrOTOBKH;

~ TOTOBHOCTH HW  CIIOCOOHOCTH K  OOpa3oBaHWIO, B TOM  YHCIE
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caM000pa30BaHUI0, Ha MPOTSHKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOIICHUE
K HEMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBHIO YCIEIIHON MpodecCHOHATbHON
1 OOIIECTBECHHOM JICITCILHOCTH;

FOTOBHOCTb M  CIOCOOHOCTH K  CaMOCTOSITEIbHOM  TBOPYECKOW U
OTBETCTBEHHOM J€STEIbHOCTH;

FOTOBHOCTh K KOJUIEKTUBHOM padOTe, COTPYJAHUYECTBY CO CBEPCTHHUKAMHU B
oOpa3oBaTeIbLHOM, OOIIECTBEHHO IIOJIE3HOHM, Y4YeOHO-UCCIEI0BATEIbCKOM,
MPOEKTHOM U APYTUX BHUJAX JIESATEIBHOCTH;

OTHOIIIEHUE K MTPO(PECCHOHATBPHON AEATEIHLHOCTH KaK BO3MOKHOCTH YUYacTHS B
pEILIEHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapCTBEHHBIX, OOIIECHAIIMOHAIBHBIX
pooIeM;

MeTanpeJIMeTHbIX:

YMEHHE CaMOCTOATEIBHO OMNPEACNATh IENH JSATEIPHOCTU W COCTaBIATH
MJIaHBl JEATEIbHOCTH, CAaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIESITEIbHOCTh; UCIIOIb30BaTh BCE BO3MOKHBIE PECYPChI s
JOCTMIKEHUSI TIOCTABJIICHHBIX LIE€JIEM M pealu3alyy IUIaHOB JEATENIbHOCTH;
BBIOMpATh YCHEUIHbIE CTPATETUN B PAa3/IMUHbBIX CUTYAIUAX;

yMEHHME TPOAYKTUBHO OOIIaThCsI M B3aUMOJIEMCTBOBaTH B MpoliEcce
COBMECTHOW JEATENbHOCTH, YYUTHIBATh MO3ULMU JPYTUX YYAaCTHUKOB
NeATENbHOCTH, 3(P(EKTUBHO pa3pemiaTb KOH(PIUKTHI;

BJIaJICHUE HaBbIKAMU TMO3HABATEJIbHOMW, YyYEOHO-HUCCIENOBATEIBCKOU U
MPOEKTHOMN NIeSATENbHOCTH, HAaBBIKAMHU pa3pelIeHus MnpooiieM; CrnocoOHOCTh U
TOTOBHOCTh K CaMOCTOSATEIHFHOMY IMOWCKY METOJOB PEIICHUS MPAKTHYCCKHUX
3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;

FOTOBHOCTb M  CHOCOOHOCTH K  CaMOCTOSTEIbHONW  MH(POPMAIMOHHO-
MO3HABATEILHONW JIESITEILHOCTH, BKIIOYas YMEHHWE OPHUEHTHUPOBATHCS B
pa3IMYHBIX ~ MCTOYHUKAX  HWH(OOpMAIMHU, KPUTUYECKH  OICHUBATh H
UHTEPIPETUPOBATH UH(POPMALMIO, TOTYUYAEMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;
BJIaJICHUE SI3bIKOBBIMU CPEJCTBAMU: YMEHHE SICHO, JIOTUYHO UM TOYHO H3JaraTh
CBOIO TOYKY 3pEHUS, UCIIOJIb30BaTh a/ICKBAaTHbBIE SI3bIKOBBIE  CPEJCTBA;
BJIaJICHUE HaBbIKAMHM  TIO3HABATEJIbHOW  pedJeKCHH KaK  OCO3HaHUS
COBEpIIAEMbIX JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTAaTOB U
OCHOBAHUM, TpaHUIl CBOEr0 3HAHUS W HE3HAHUS, HOBBIX IMO3HABATEIbHBIX
3a7a4 ¥ CPEACTB IS UX TOCTHKCHUS;

1[EeJICYCTPEMIICHHOCTh B MOUCKAaX M MPUHSITUU PEIICHUH, COOOPa3UTEIbHOCTh U
WHTYWIIUS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUNA; CIOCOOHOCTh
BOCTIPHHUMATH KPACOTy M TAPMOHHUIO MHUPA;

npeaMeTHBbIX:
copMUPOBAaHHOCTh TIPEACTABIICHHH O MaTeMaTHKe KaKk 4YacTH MHPOBOU
KyJbTYpbl U MECTE€ MaTeMaTUKH B COBPEMEHHOW IHMBIJIM3AIIMM, CIIOCO0aX
OIKCAHUS SIBJICHUUN peaibHOTO MUpPA HAa MAaTEMATUYECKOM SI3bIKE;
cpopMUPOBAHHOCTh TIPEACTABICHUN O MaTEeMaTHYECKUX TIOHATHUSX Kak
BOKHEHIIIMX MAaTeMaTHYECKUX MOJICNSX, MMO3BOISIONIMX OMKUCHIBATh U U3yYaTh
pa3HbIEe MPOLIECCHI U SIBJICHUS; MOHUMAaHUE BO3MOXXHOCTH aKCHOMATUYECKOTO



IIOCTPOCHUS MAaTEMATUYECKUX TEOPUI;

BJIAJICHUE METOJAMU JOKAa3aTEJIbCTB M QITOPUTMOB PELICHUS, YMEHUE HX
MPUMEHATh, MPOBOJAUTH JOKA3aTEIIbHBIE PACCYXICHUS B XOJI€ PEUICHUS
3a1ad4;

BJIAJICHUE  CTAaHJAAPTHBIMH  MNPUEMAMH  PEHICHUS  PAUOHAIBHBIX U
HPPALMOHAIIBHBIX,  MOKAa3aTEIIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHHUH W  HEPABEHCTB, MWX CHUCTEM; HCIIOJb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOTPaMM, B TOM 4YMCII€ s MNOWCKA MOYyTH PELICHUS U
WJUTFOCTPALIMU PEUICHUS] YPABHEHUN U HEPABEHCTB;

chopMUpOBaAaHHOCTH MpEACTABICHUMN 00 OCHOBHBIX MTOHSATHUSAX
MAaTEMaTUYEeCKOTO aHajiM3a W HUX CBOMCTBAaX, BIIQJCHUE YMEHUEM
XapaKTepU30BaTh MOBEJCHUE (YHKIMN, UCIIOIb30BaHUE MOJYUCHHBIX 3HAHUU
JUISL OTIMCAHUs ¥ aHAINW3a PEealIbHbIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMU MOHATUSIMHM O TIUIOCKMX W IIPOCTPAHCTBEHHBIX
reoMeTpuYecKkux (Purypax, uX OCHOBHBIX CBOWCTBax; C(HOPMUPOBAHHOCTH
YMEHHS paclo3HaBaTh T€OMETPUYECKUE (PUTYpbl Ha YepTekax, MOJACISIX U B
pealbHOM MUpPE; MPUMEHEHHUE W3YUYCHHBIX CBOMCTB r€OMETPUUECKUX (PUryp u
dbopmyn s pelIeHUus] T€OMETPUUECKHUX 3a7ad M 3aJad C MPaKTUYECKUM
COJZIEpKAHUEM;

c(hopMUpPOBAHHOCTh MPEJCTABICHUM O Mpolleccax U SBICHUSIX, HUMEIOIIUX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B pPeajbHOM
MHUPE, OCHOBHBIX MNOHATHUIX JJIEMEHTAPHOU TEOPUU BEPOSITHOCTEU; YMEHUU
HaXOJIUTh U OIICHUBATh BEPOSITHOCTU HACTYIUICHUS COOBITHI B MPOCTEUIIHX
IIPAKTUYECKUX CUTyalUsIX M OCHOBHBIE XAPAKTEPUCTUKU  CIIy4YaWHBIX
BEJINYUH;

BJIAJICHUE HABBIKAMU HCIIOJIb30BAaHUS TOTOBBIX KOMIBIOTEPHBIX MTPOTpaMM MpHU
peUIeHNUH 3a]a4.

Pe3ynbTaToM OCBOEHHUSI TPOTpaMMbl SIBJISICTCSI OBJAJACHUE YYaIIUMUCS OOIUMU

KOMIICTCHILISIMM.

OK1 |[BsiOupats cmocoObl pemieHus 3anad MpodecCHOHATBLHOM e TEIbHOCTH

IMPUMCHHUTCIBHO K PA3JIMYHBIM KOHTCKCTaM

OK 2 |[OcymiecTBisiTh  NOWUCK, AaHAIW3 W  MHTEPIpeTalui0  HHQOpMAaIUH,

HEO0OXOIMMOM JJ1s1 BBIMTOJHEHUS 3a7a4 MPOodheCCUOHAIBHOM JeITeIbHOCTH

OK 3 [[InanupoBaTh W pealM30BBIBATH COOCTBEHHOE MpO(ecCHOHANIbHOE U

JIMYHOCTHOC PAa3BUTHC

OK 4 [PaGoTtaTh B KOJUJIEKTHMBE W KOMaHze, d(PPEKTUBHO B3aUMOIECHCTBOBATH C

KOJIJIeraMt, pyKOBOACTBOM, KIIMCHTAMU

OK5 |[OcymectBisiTh  yCTHYHO M NHCbMEHHYIO  KOMMYHHMKAlUIO  Ha

rocyaapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ y4eToM 0COOCHHOCTEHN
COIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA

OK 6 |IIposBiaATh rpa’KAaHCKO-MIATPUOTHUYECKYIO MMO3UIMIO, JIEMOHCTPHPOBATH

OCO3HAHHOC IIOBCIACHUC HAa OCHOBC TpPaAUIIUOHHBIX 06H_[e‘-IeJ'IOBe‘-IeCKI/IX
HCHHOCTCﬁ, IIPUMCHATH CTaHAAPTHI aHTUKOPPYIIIUOHHOI'O ITIOBCACHUA

OK 7 |CopnelicTBOBaTh OXpaHE OKpYXKalolEH cpefbl, PEecypcocOepeskeHuIo,




3¢ (EeKTUBHO 1EHCTBOBATH B UPE3BBIYAMHBIX CUTYAIHIX

OK 8 |Hcmonb3oBaTh cpenctBa (PHU3MUECKOM KyIbTYpbl sl COXpAaHEHHUS W
YKpEIUIEHUs] 3JI0pOBbsi B Ipoliecce MpodecCUOHAIbHON AEsTeNIbHOCTH U
noJiJIep>KaHusi HEOOXOJIMMOT0 YPOBHS (PU3NYECKON TTOJITOTOBJIEHHOCTH

OK9 [Ucnonb3oBaTh HHPOPMAIMOHHBIE TEXHOJOTMH B  MPOPECCHOHATBHON
NEATEITbHOCTH

OK 10 (ITonw3oBatbest mpodhecCHOHANBHOM JOKYMEHTAIMENH Ha TOCYyIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaxX

OKI11 [Ucnonb3oBarh 3HaHMS 1O (DMHAHCOBOW TPAMOTHOCTH, IUIAHUPOBATH

IPEeANPUHUMATENLCKYIO ACSTENHHOCTD B MpodeccuoHanbHOM chepe

4. CTPYKTYPA U COJAEP KAHUE YYEBHOM JIJUCLUTILIMHBI

4.1 OObéM yueOHOH JUCHUILIUHBI M BUbI Y4eOHOIi padoThI

O0bem
Bupa yueOHo# padoThI 4acoB
(ouHOe€
o0yueHue)
MakcumajibHas yueOHasi HArpy3ka (Bcero) 258
Oo0s3aTenbHAA ayIUTOPHAs yueOHasi HATPY3Ka (B TOM 4HCJIe): 206
- nabopaTopHbIE 3aHSTUS -
- MPaKTUYECKHE 3aHSITUS 62
- KOHTPOJIbHBIE paOOTHI -
CamocrosiTesibHas padoTa 00yuyarierocs (Bcero) 16
- UHAMBHUAYAIbHOE MPOCKTHPOBAHNE 8
HroroBas arrectauusi B popMme - IK3ameH 36

12




4.2.1 TemaTu4yecKuii NJIaH U coJiepKaHue Y4eOHOH TUCHUILTHHBI « MaTeMaTHKa

HanmenoBanue Conepxxanue yueOHOro MaTepuajia NpakTu4ecKue O0bém XapakTrepucTuka
pa3aejioB H TeM 3aHATHS, CAMOCTOSITE/IbHASL Pa00Ta 00y4aI0OIIMXCS 4YacoB | OCHOBHBIX BH/IOB Y4eOHOI
AeSITeIbHOCTH CTYA€HTOB
1 2 3 4
Pasznen 1. BBenenue 10 O3HaKOMJIECHHME C POJbIO
Tema 1.1. Cooepotcanue yuebnozo mamepuana 2 MaTeMaTUKU B  Hayke,
[Ipenmer matematuku | 1. | MaTemaTtuka B HayKe, TEXHUKE, APKOHOMHKE, 2 TEXHUKE, PKOHOMHUKE,
WHOOPMAIIMOHHBIX ~ TEXHOJIOTMSIX M MPaKTHYECKON MH(POPMALIMOHHBIX
neaTesbHOCTH. Llenu u 3agaun u3ydeHusi MaTeMaTUKU [py TEXHOJIOTHAX u
ocoenuu npogeccuit CI10 u cnenuansuocreit CI10. MPaKTHYCCKOM
JIEeSITeIbHOCTH.
O3HakOMJIEHHE C LEIISIMU
M 3aJadaMd  U3Y4YECHHUS
MaTeMaTUKH pu
OCBOCHUH npodeccuii
CIIO u cnoenuanbHOCTEHN
CIIO
Camocmoamenvhasn paboma 8
1. Nel MHnuBuAYyanbHOE TPOCKTUPOBAHHUE.
Pasznea 2. PazBuTHe NoHATHSA YHCIA 8
Tema 2.1 Cooepircanue yueonozo mamepuana 2 BrinonHenue
JlerictBuTENIBbHBIE 1. |Llenbie 1 pauuoHaibHbIE YKCIa. J[€MCTBUTEIBHBIE YHCIIA. 2 apu(pMETUYECKUX IEeUCTBUN
qucIia Apudmernueckue I1eMCTBUS HAJl YUCTAMH. HaJ  YWCIaMHu,  codeTas
YCTHbIE W  NHCbMEHHBIC
MIPUEMBI.
Tema 2.2 Cooepircanue yueonozo mamepuana 2 Haxoxnenue
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[TpubGimxeHHbIe 1. | ITpubnmxeHHbIC BRIYKCICHUS. ApudMeTHdecKue TelCcTBUs 2 NPUOIMKCHHBIX 3HAYCHU
BBIYMCIICHHS HAaJl 4YUCIIaMHU, HAXOXICHUE NPUOTMKEHHBIX 3HAYECHUH BEJINYMH U MOTPEIIHOCTEN
BEJIMYMH U MOTPENIHOCTEW BBIYMCIEHUHN (aOCOMIOTHON U BBIYMCIICHNH (a0COJIFOTHOM
OTHOCHUTEJIbHOM ); CPABHEHUE YMCIIOBBIX BBIPAKECHUH. Y OTHOCUTEJILHON);
CpaBHEHME YHCIIOBBIX
BbIpakeHu. Haxoxnenue
OIIMOOK B
npeoOpa3oBaHUsIX U
BBIYHCJICHUSIX.
Tema 2.3 Cooepircanue yueonozo mamepuana 4 BrinosiHeHue necTBrii Hax
KomrmuiexkcHsle uncna | 1. | KommiekcHele umcia. IIOHATHE KOMIUIGKCHOTO —YHCIIA. 2 KOMILICKCHBIMK  YHCJIAMHU,
Anrebpanyeckas ¢hopma KoMmIuieKcHoro yucia. CioxxkeHue, M300paxCHHE
BBIYHUTAHUE, YMHOXEHUE U JEIICHUE KOMIUJIEKCHBIX YHCEIL. KOMILJICKCHBIX qucell,
N3o0pakeHne KOMIUIEKCHOTO YHCJIa Ha KOMIUIEKCHOM peILICHNC KBaZIpaTHbIX
IIJIOCKOCTH. YPpaBHEHHUH ¢
B mom uucne npakmuueckux 3auamuii 2 OTPULATCIIPHBIM
1. KomruiekcHbie yncia AUCKPUMHHAHTOM.
Pa3nen 3. Kopuu, creneHu u jiorapugmsl 25
Tema 3.1 Cooeporcanue yuedono2o mamepuana 2 O3HaKOMIIEHHE C MOHATUEM
Kopun 1 crenenn 1. | Kopau u ctenenn. KopHM HaTypanbHON CTEIEHH U3 YMCIIA 2 KOpws — n-M CTCICHH,

M UX CBOWCTBA. BpruucieHne u CpaBHEHHUE KOpPHEM.
BrinonHeHne pacyeToB ¢ paauKagIaMH.

CBOMCTBAMHU PAAUKAIOB W
IIPaBUJIAMH CPaBHEHHUS
KopHen. DopmynnpoBaHue

OIIpENECIICHUsI  KOpPHI W
CBOWCTB KOpHEM.
Beruucnenne u cpaBHEHHE
KOpHEW, BBITIOJIHEHUE

IMPUKHUIKH 3HAYCHHA KOPHS.
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Tema 3.2 Cooepircanue yueonozo mamepuana 4 ®opMyaMpOBaHUE CBOMCTB
Crenenu c — CTETICHEM. Brruucnenue
P —— 1. | Crenenu ¢ paLMOHANLHBIMY [0KA3ATENAMH U UX CBOHCTBA. CTereneli ¢ PAIHOHATHHBIM
1OKA3ATEISIMI Crenenu c ACHCTBUTEIbHBIM  TOKA3ATEIAMH. CaoiicTBa 4 [OKA3aTeNeM, BHIIONHCHHE
CTENeHH ¢ JCHCTBUTENBHBIM TIOKA3aTeNCM. CpaBHeHue HPHMKH/KH SHAYCHIS
CTCLICHCH. CTETICHH, CpaBHEHHE
crenene. O3HaKOMJIEHHUE €
TOHITHEM CTENEHH  C
JICUCTBUTEILHBIM
nokasarenieM. HaxoxaeHue
3HAYCHUN CTETeHH,
UCIIOJB3YS npu
HE00X0IMMOCTH
WHCTPYMEHTAIIbHBIC
CpEACTBa. 3anuceIBaHne
KOpHSI N-il CTENEHU B BUJIE
CTENEHU c JIpOOHBIM
noKas3aresieM U Ha000pOoT.
Tema 3.3 Cooepoicanue yuebnozo mamepuana 4 Ornpenenenue obmactu
Jlorapupm 1. | Jlorapudm. Jlorapudm uucna. Beruucnenue norapumMos. 2 JOITYCTUMBIX 3HAYECHUU
OcHoBHOE J0TapUMUIECKOE TOKIECTBO. JorapuMUIEeCcKOro
B mom yucne npakmuueckux zanamui 2 BBIp@XXEHHUS.  Bbruucienue
1. Beruucnenue norapu@mos. aorapupMUUECKUX
BBIPKEHUI.
Tema 3.4 Cooepircanue yuednozo mamepuana 4 VYnpoienue
IlpaBuna RedCTBUA € |1 TTlpapuna neiicteuii ¢ norapudmamu. JlecATHUHbIE W 2 NTOrapuQMUIECKHX
norapumamu HaTypasbHble Jorapumel. [lepexo K HOBOMY OCHOBAHHIO. BBIP2)KCHHU. Haxoxnenne
B mom uucne npakmuueckux 3auamuil 2 | 3maueHuii norapugma mo

1. TlpaBuia aeicTBui ¢ TorapupMamu.

IMPONU3BOJIbHOMY
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OCHOBAHHIO.

Tema 3.5
[IpeobGpazoBanue
anredpanvecKux
BBIPAKCHUHN

Cooepircanue yueonozo mamepuana 10

1. | IlpeoOpa3oBanue palMOHANBHBIX M  HUPPAIMOHAIBHBIX 8
BbIpakeHui. [Ipocreliline uWppanuoOHaIbHBIE YpPaBHEHUS.
Penienne nppaliOHAJIbHBIX YPABHEHHUI.

2. | IlpeobpazoBanue BhIpaXEHUH, COACPIKAITUX CTEIICHH.

3. | [Ipeobpa3zoBanne TMOKa3aTeIbHBIX M JIOTAPUPMUAICCKUX
BbIpakeHuil. JlorapudmupoBaHue U MNOTEHIHUPOBAHUE
BBIPAKCHUM. [Ipocrenmue II0KAa3aTEJIbHbIC 51
jorapuMUYECKre ypaBHEHUS.

B mom uucne npakmuueckux 3anamuii 2

1. Tlpocreiiimune noka3areabHbIe U JJOTapuPMUIecKue

ypaBHEHUSI.

Camocmoamenvhasn paboma 1

1. Ne2 KopHu, crenenu, JJorapudmei.

[TpeobpazoBanme YUCTOBBIX
1 OYKBEHHBIX BBIPAKECHU,
COJIEpIKAIlUX PATUKAIIBI.
BrinosiHeHNE pacyeToB Mo
dbopmynam, coaepkaum
paauKabl, OCYIIECTBIISSA
HEO0OXOIMMBbIE MMOJICTAHOBKU
U IpeoOpa3oBaHus.
Onpenenenue
PaBHOCUIILHOCTH
BBIPAXEHUH C PaJMKaJIAMH.
Pemenune nppanmuoHaibHbIX
YpaBHEHUM.
[IpeobpazoBaHKe YMCIOBBIX
1 OYKBEHHBIX BBIPAKECHUM,
COJICpIKAIlIUX CTETCHH,
IIPUMEHSISI CBOKCTBA.
Breimonxnenue
npeoOpa3oBaHU
BBIPAKCHUH, IPUMEHCHUE
dbopmyI1, CBI3aHHBIX CO
CBOMCTBAMU CTENICHEW U
norapudmos. Pemienue
[I0KA3aTEeIbHbIX YPABHEHUM.
Pemenue
JorapupMUUEcKux
YpaBHEHUM.
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Pasne.ﬂ 4, HpﬂMble U IIJIOCKOCTHU B IIPOCTPAHCTBE

17

Tema 4.1
[TapayuienbHOCTH
MPSMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE

Cooepircanue yueonozo mamepuana

SN

1.

B3aumHoe pacrnosiokeHue ABYX NPSMBIX B MPOCTPAHCTBE.
[TapannenbHOCTh MPSIMOM U IJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN.

D

dopMynHpoBKa 151
MIPUBEJICHUE JOKA3aTEIbCTB
MIPU3HAKOB B3aMMHOTO
pacIoONOKEHUSI TPSAMBIX H
TTIOCKOCTEM.
PacnioznaBanue Ha
yeprexkax U MOJENAX
Pa3IMYHbBIX CIIy4acB
B3aHUMHOIO0  PACIOJIOKEHUA
NpAMBIX HU  IUIOCKOCTEW,
ApryMEHTHUPOBAHUE CBOUX
CYXKJICHUM.
dopMynHpOBaHHE
OIPEAECIICHUH, TPU3HAKOB U
CBOWCTB MapaJlIeIbHBIX
wiockocten. [Ipumenenune
MPU3HAKOB U  CBOWCTB
pAaCIIONIOKEHUS TPSAMBIX H
IJIOCKOCTEN MPU PELICHUU
3aj1a4. [TpumeHenue
bopmyn u TEOpEeM
IJITAHUMETPUHN TSI PEIICHUS
3a/1a4.

Tema 4.2

[leprieHAMKYISIPHOCTD

TIPSIMBIX
JIOCKOCTEN

n

Cooepoicanue yuebnozo mamepuana

1.

[lepneHaUKyISIPHOCTD PSAMOM 51 ILUIOCKOCTH.
IleprieHAUKYNISAp U HAKJIOHHASA. YTOJ MEXIY MpPsIMOU U
IUIOCKOCThIO.  JIByrpaHHbIM  yrojs.  YTol  MEXIY
IJIOCKOCTAMM. [leprIeH IMKyISIPHOCTD IBYX INIOCKOCTEN.

dopmynpoBaHUe
OIPEAECIICHUH, TPU3HAKOB U
CBOMCTB
NEPIEHANKYIIIPHBIX
IIJIOCKOCTEN, JBYTPAHHBIX U
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B mom uucne npakmuueckux 3anamuil
1. ITpsiMbIe U TJIIOCKOCTHU B IPOCTPAHCTBE.

Camocmoamenvnan paboma

1. No3 [IpsimMbie U MIJIOCKOCTH B MMPOCTPAHCTBE.

JIMHENHBIX YTJIOB.
BrimosiHeHME  MOCTpOEHHS
VIJIOB  MEXAY IPSMBIMU,
OpsMOMl U IUIOCKOCTBIO,
MEXIY IUJIOCKOCTSIMH  TI0
OIHMCAHUIO U
pacro3HaBaHME WX  Ha
mozensax. M3o0paxkenue Ha
pUCYHKAxX u
KOHCTPYHPOBAHUE Ha
MOJIENISAX MEPICHIUKYISIPOB
Y HAaKJIOHHBIX K IUIOCKOCTH,
PSMBIX, napajuieIbHbIX
IJIOCKOCTEN, YTJIOB MEXIY
NpsMOM M IUIOCKOCTBIO U
000CHOBaHUE MOCTPOEHUSI.

dopmyMpoBaHUE v
JIOKa3bIBaHHE OCHOBHBIX
TEOPEM O  PACCTOSHUSX
(TeopeM  CyllleCTBOBaHMUS,
CBOICTBA). OnuceiBaHuE
paccTosiHusl OT TOYKH JO
IUIOCKOCTH, OT TIPSIMOU JI0

IUIOCKOCTH, MEX]TY
IUIOCKOCTSIMH, MEXTY
CKPEIIMBAOIIMMHUCS

OPSIMBIMH, MEXITY

IPOU3BOJIBHBIMU (PUTYpaMu
B npoctpaHcTBe. Pemenne
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3aJad  Ha  BBIUMCIICHHC
TE€OMETPUUYECKUX BEIUYHH.
N300paxeHne Ha deprexax
U MOJENSIX PACCTOSIHHUS U
000CHOBaHHE CBOUX
cyxnaenuit. OnpeneneHue u
BBIUMCJICHHE PACCTOSHUN B
IPOCTPAHCTBE.

[Ipumenenue Qopmyn wu
TEOpeM IUIAHUMETPUHU IS
pelIeHus 3a/1a4.

MPOCTPAHCTBEHHBIX PUTYD.

Tema 4.3 Cooepircanue yueonozo mamepuana IIpumenenne ¢Qopmyn u
JIBroxeHust 1. | 'eometpuueckue npeodpa3zoBaHus POCTPaHCTBA: TEOpeM TUIAHUMETPUU HJIs
napajyieibHbIi  MEepeHOC, CHUMMETpPUsS  OTHOCHUTEIBHO pelIeHus 3a1a4.
TUIOCKOCTH.
Tema 4.4 Cooepircanue yueonozo mamepuana O3HaKOMJICHHE C IOHATHEM
Mzobpaserne 1. | TTapannenpHOE MPOEKTUPOBAHUE. [Tmomane 11apaJLicIbHOTO
TPOCTPAHCTBCHHBIX OpTOrOHalnbHOM  mpoekuuu. M3o0paxeHue  QUrypsl. TMPOCKTUPOBAHMA H C€To
buryp N3o0paxkenue TJIOCKUX duryp. N3obpaxkenue CBOMCTBAMH.

DopMyIUPOBAHUE TEOPEMBI
0 IUIOIIAAN OPTOTOHAIIBHOMN
IIPOEKLIN
MHOT'OYTOJIbHUKA.
[IpumeHenue Teopun s
000CHOBaHUS MOCTPOCHUI U
BBIYKCIICHUN.
ApryMEHTUPOBAHHUE CBOUX
CYXJICHUH O B3aUMHOM
PaCIOJIOKEHUHN
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POCTPAHCTBEHHBIX (GUTYP.
[Ipumenenue hopmyn u
TEOPEM INTAHUMETPUH IS
penieHus 3a1a4.

Pa3znen 5. DieMeHTbl KOMOMHATOPUKHU 11
Tema 5.1 | Cooepicanue yueonozo mamepuana 8 N3yuenue npaBuiia
Kombunaropnka 1. | Uctopus pasButHs KOMOMHATOPUKH. OCHOBHBIE MOHSTHS 4 KOMOHHATOPHKH 1
KOMOWHATOpHUKHU. Pa3MmernieHns, IepecTaHOBKH, COUCTaHNS. TIPUMCHCHUC 1PN PCIICHUM
[IpaBuna koMOMHATOpHKH. Perenwe 3amad Ha Tepedop KOMOMHATOPHBIX 327121,
BapuaHTOB. PereHne koMOMHATOPHBIX 3a1a4. [Ipukiaaabie Pewenne  xombuHaTopHbIX
3a1a4M, 3aJlay METOJIOM Iepedopa u
B mom uucne npakmuueckux 3auamuii 4 110 HpaBIITy yMHOMCHHA.
1. TlepecTaHOBKH, pa3MEIICHUS, COUYCTAHHUS. OsHakomieHue c
2. Pemenye KOMOMHATOPHBIX 3a/1a4. TOHATHAMM
1 KOMOWHATOPHKHU:
pa3sMeIIeHUsIMH,
COUYCTAHUSIMH,
nepecTaHOBKaMU U
dbopmynamu JUTSE 1709
BbranciaeHus. OObSICHEHHE
U IpUMEeHEHUE (GOpMYIT TSt
BBIUUCTICHUS  Pa3MEICHHH,
MEPECTAHOBOK M COYETAHUM
IPY PEIICHUH 3a/1a4.
Tema 5.2 Cooeporcanue yuedono2o mamepuana 2 O3HakoMJIeHHE ¢ OMHOMOM
bunom Herotona Hprotona u tpeyroibHUKOM
1. | ®opmyna 6unoma Heiorona. CBoiicTBa OMHOMUHATBLHBIX 2

ko3 dunnentor. Tpeyronpauk [lackans.

[Tackais. Penrenne
MPAKTUYECKUX  3aJa4 ¢
HUCIIOJIL30BAHUEM TIOHIATHU
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H IIpaBUJI KOM6I/IHaTOpI/IKI/I.

Pa3nen 6. KoopauHaThl 4 BeKTOPBI 12
Tema 6.1 | Codeporcanue yueonozo mamepuana 2 O3HaKOMJICHHE C MOHSTHUEM
[IpssmoyronbHas 1. | [IpsamoyronbHast (mexkapToBa) cHCTeMa KOOpPAMHAT B 2 BEKTOpA. N3yuenune
CUCTEMA KOOPIUHAT npoctpaHcTBe. Dopmysia paccTOAHHUS MEXKIAYy JBYyMs JEKapTOBOM CUCTEMBI
TOYKaMU. YpaBHEHUE OKPYKHOCTH, c(epbl, nrockocmu, KOOpJIMHAT B IIPOCTPAHCTBE,
NPAMOLL. IIOCTPOCHHUE II0 3aJaHHBIM
KOOpJIMHATaM TOYEK U
IUIOCKOCTEW,  HAaXO0XKJIECHUE
KOOpJAUHAT TOYEK.
Haxoxnenune  ypaBHEHUi
OKPY’KHOCTH, cdepsl,
IJIOCKOCTU.  Bpruncnenue
paccTosTHUI MEX Y
TOUYKAMH.
Tema 6.2 BekTops! Cooepircanue yueonozo mamepuana 6 N3yyenue CBOICTB
BEKTOPHBIX BEJIMYHH,
1. | Bextopel. Mopayns BekTopa. PaBeHCTBO  BEKTOpOB. 6 MpaBm PA3TOKEHUS
CrnoxxeHre BEKTOPOB. YMHOKEHHME BEKTOpa Ha YUCIO. BEKTOPOB B TPEXMEPHOM
Pa3noxxenue BEKTOpa MO HANPABICHUSAM. YTOI MEXIY NPOCTPAHCTBE, MpaBuT
IByMsi  BekTtopamu. IIpoexkumst Bekropa Ha  OCbh. HAXOKICHHS KOO IMHAT
Koopnuuaater  Bektopa.  CkansipHOE  NPOM3BEIECHUE BEKTOpa B TPOCTPAHCTBE,
BCKTOPOB MIpaBUJI JIeUCTBUN C
BEKTOpaMH, 3aJJaHHBIMU
KOOpJMHATAMH.
[Ipumenenue teopun npwu
pELIeHUH 3a/1a4y Ha
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I[GI\/JICTBI/IH C BCKTOpAaMHU.

N3yuenne CKaJIIPHOTO
IIPOU3BEACHUS  BEKTOPOB,
BEKTOPHOT'O YpaBHEHHUS

IIPSAMOU U IIJIOCKOCTH.

Tema 6.3 Merton | Codepicanue yueonozo mamepuana 4 [Ipumenenue teopun mnpu
KOOpnHaT 1| 1. | Ucrionp30BaHWE KOOPJAMHAT W BEKTOPOB TMPHU PEIICHUU 2 pemcHun 3aja4 Ha
BCKTOPOB MaTEMaTHYECKUX U IPUKIAJHBIX 3a1a4. JICHCTBHSA €  BEKTOpaMu,
KOOpJIMHATHBIN METO/I,
” MIPUMEHECHUE BEKTOPOB JIJIS
B mom uucne npakmuyeckux 3auamuii 2
1. KoopinHaThl U BEKTOPHI. BRIHMCICHIHA DEIIHH
VIJIOB M PACCTOSIHUM.
O3HakomiIeHUE Cc
JI0OKa3aTeIbLCTBAMU  TEOpPEM
CTEPEOMETPUU O B3aUMHOM
pPAaCIIONIOKEHUU TPSAMBIX H
TJIOCKOCTEH c
HCTOJIb30BaHUEM BEKTOPOB.
Pa3nen 7. OcHOBBI TPUTOHOMETPHUH 25
Tema 7.1 Enunnunas | Codeporcanue yueonozo mamepuana 4 N3yuenue paIMaHHOTO
OKPYKHOCTD 1. | Paguannas Mepa yria. BpamaTensHoe —JIBHXKEHHE. 4 METOMa  M3MCPCHMS  YITIOB

PaanaHHbBIl METOJ U3MEPEHUS YIJIOB BPAILCHUS U CBS3b C
rpagycHoi Mepoil. CHHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC
YHUCIa.
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BpallleHUs] U MX CBA3U C
IpagyCHOM MEpPOM.
N3o6paxenue VIJIOB
BpalIeHUs Ha
OKPY’KHOCTH, COOTHECEHHE
BEJIMYMHBl yIJla C  €ro
PacIoNoKEHUEM.
dopMynHrpoBaHue




OIpEICIICHU I
TPUTOHOMETPUYECKHUX
byHKIHI IS YIJIOB
MIOBOPOTA U OCTPBIX YTJIOB

MPSMOYTOJILHOTO
TPEYroJIbHUKA u
00BbSICHEHHE 1704
B3aMMOCBSI3H.
Tema 7.2 OcnHoBubie | Codeprrcanue yuednozo mamepuania [Ipumenenue OCHOBHBIX
TPUTOHOMETpHYECKHE | 1. | OCHOBHBIE TPUTOHOMETPUUECKHUE TOXK/IECTRA. TPUTOHOMETPUICCKUX
TOXJIECTBA - TOXKIECTB JISI BRIYMCICHUS
B mom uucne npakmuyeckux 3anamuii SHAYCHITH
1. OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTRA. TPHFOHOMETPHUECKHX
(GyHKUMNA 110 OJTHOM U3 HUX.
Tema 7.3 | Cooeporcanue yueonozo mamepuana N3yuenue OCHOBHBIX
Tpuronomerpudeckue | 1, | dopmynsl npueneHus. DopMymbl cioxkeHHs. DopMyITbI (opmynr  TpHUrOHOMETpHUH:
popmysr yaBoeHus. @opmynvl nonrosunnozo yeaa. llpeodpazoBaHue hopmysI CJIOKCHMA,
CYMMBbI TPUTOHOMETPUYECKUX (PYHKIIUM B MPOU3BEICHUE U yIABOEHHS, IPeoOpa3oBaHus
MIPOU3BEICHUSA B CYMMY. Buipaowcenue CYMMBI
MPU2OHOMEMPUYECKUX @yHKYuLL uepes MaHeeHc TPUTOHOMETPHUICCKUX

NOJIOBUHHOCO apcyMernma.

Camocmoamenvhasa paboma
1. Ne5 OCHOBBI TPUTOHOMETPHHU.

GbyHKIIMIA B TPOU3BEICHUE U
MPOU3BEJCHUS B CYMMY H

MIPUMEHEHUE pu
BBIYMCIICHUH 3HAYEHUS
TPUTOHOMETPUYECKOTO

BBIPDAKEHUS W YIPOIICHUS
€ro.
O3HaKOMJICHHE co
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CBOWCTBAMH  CHUMMETPHH
TOYEK  HA  CIUHUYHOU
OKPY>XHOCTH M TIPHMCHCHUE
uX Uil BBIBOJA (hopMyIT

MPUBEICHUS.
Tema 7.4 | Cooeporcanue yueonozo mamepuana 10 O3HaKOMJICHHE C IOHSATHEM
Tpuronomerpuueckue | 1. | [Ipocreiimume TpuroHoMeTpudeckue ypaBHeHus. OOpaTHBIC 6 00paTHBIX
ypaBHEHUS TPUTOHOMETPHUYECKUE (YHKIIUU. APKCHUHYC, apKKOCHHYC, TPUTOHOMETPUYECKHUX
apKTaHreHC 4ucia. PemieHWe  TPUTOHOMETPUUYECKUX GYHKIIHN.
YPaBHEHHUI. IIpocmetiwue MpUcoOHOMempu4ecKue N3yuenue OIIPEICIICHUM
HepaseHcmaa. apKCHUHyCa, apKKOCHHYCA,
B mom uucne npakmuueckux 3auamuii 4 apKTaHIeHca qucia,
1. ITpocTeiime TPUrOHOMETPUIECKUE YPaBHCHHUSI. dbopMynupoBaHue X,
2. TpUroHOMETpUYECKHUE YPaBHEHUSI. M300paKeHHE Ha

€AUHUYHOM  OKPYXXHOCTH,
IIPUMEHEHUE TNPU PELICHUU

YpaBHEHUM.

Pewenne no dpopmynam u
TPUTOHOMETPHUUECKOMY
Kpyry MIPOCTEUIIINX
TPUTOHOMETPUYECKHUX
YPaBHEHHUHU.

[Tpumenenue [0[0i1170:¢
METO/I0B pelIeHNs

ypaBHEHHI (MpUBEACHUE K
JMHEWHOMY, KBaJIpaTHOMY,
METOJ  pA3JIOKEHUs  Ha
MHOXXWTEJIA, 332  MCEHBI
EPEMEHHO) IIPU pEeLIeHUN
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TPUT'OHOMCTPHUYICCKUX

YpaBHEHUM. YMenue
OTMEYaTh Ha Kpyre
peLIeHNs IIPOCTEUIINX
TPUTOHOMETPUYECKHUX
HEPABEHCTB
Pa3nen 8. ®ynknuu, ux cBOCTBA ¥ rpaguKu 20
Tema 8.1 Oynxuus Cooeporcanue yuedonozo mamepuana 2 O3HaKOMJICHHE C IIOHATHEM
- NEPEMEHHON,  NpPUMEpaMHU
1. | [Ipumepbl  3aBUCHMOCTEM  MEXIYy IEPEMEHHBIMH B 2 3aBICHMOCTEil MEKITY
peaNbHBIX MPOLECCaX U3 CMEXHBIX JUCLUIUIMH. fDYHKHI/II/I. HepEMEHHBIME.
OOusacth omnpeaesieHuss U MHOKECTBO SHa4CHHH; rpadux O3HAKOMIICHHE C TOHITHEM
(GyHKUHMHA, TOCTpOeHUE TrpaduKoB (PYHKIIMIA, 3a/1aHHBIX rpaduKa, ompeierienye
paznuyHbIMH criocobamu. YreHue rpadukoB (YHKUHUM. HPHHA/TEKHOCTH TOUKH
Ilonsamue o nenpepvisHocmu hynKyuu. rpacduky byHKIT.

Onpenenenve mo gopmyre
MPOCTEUIIIEH 3aBUCUMOCTH,
BUJIA ee rpaduka.
Breipaxxenue mo ¢opmysie
OJHOM TIEPEMEHHOM 4epe3

Ipyrue. Beruucnenune
3HaYeHUd  QYHKIMHA  TIO
3HAYEHUIO apryMeHTa.

OnpeneneHue  MOJIOKEHUS
TOYKM Ha Tpaduke Mo ee
KOOpJIMHATaM U Ha00OPOT.

O3HaKOMJIEHHE C
omnpeneneHueM  (DYHKIIHH,
dbopmynrpoBaHue ero.
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Haxoxnenue oOnactu
ompeneieHuss U 00JIacTH
3HAYCHUHN (HYHKIIUH.
Tema 8.2 Cooeporcanue yuedonozo mamepuana O3HakomJieHuE C
CaoiicTBa (hyHKIHH 1. | CoiicTBa byHKIMH, MOHOTOHHOCTB, YCTHOCTb, IpuMepaMu
HEYETHOCTb, OTPaHUYECHHOCTb, [IEPUOIUYHOCTb. (YHKIIMOHAJIBHBIX
[TpomexyTku Bo3pacTaHusi U YObIBaHUS, HauOOJIbIIEE U 3aBUCHUMOCTEN B peaJbHbBIX
HauMEHbIlIee 3HAUYEHUs, TOUKH IKcTpemyMa. ['paduyeckas nponeccax M3 CMCXKHBIX
WHTCPOpPCTALNS. ITpumepsnr (PYHKIIMOHAIIbHBIX AUCIAIUINH.
3aBUCUMOCTEN B pEaJIbHBIX MPOLECCAX U SBJICHUSX. O3zHakomiieHue c
B mom uucne npakmuueckux 3anamuii JI0OKa3aTeJIbHBIMA
1. CoticTBa (PyHKIIHIA. paccykJICHUSIMU
HEKOTOPBIX CBOWCTB
JMHEWHOW M KBaJpaTUYHOMN
byHKIMM, IIPOBEACHUE
HCCJCIOBaHUSl  JIMHEMHOM,
KYCOYHO-JINHENHOM,
JTPOOHO-TMHEHHON u
KBaJIpaTUYHON  (YHKITUH,

MOCTPOEHUE WX TpaduKoB.
I[loctpoenne w  4reHUE
rpaduxoB GyHKITUH.
UccnenoBanue GhyHKINU.
CocraBiieHue BUJIOB
GyHKUMA 1O  JAAHHOMY
YCJIOBHUIO, pelIeHHue 3ajad
Ha YKCTPEMYM.
Brinonnenue
npeobpa3oBaHuii rpaduka
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GyHKIHH.

Tema 8.3 OO6patubie | Codepicanue yueonozo mamepuana 2 N3yuenune HOHAMUS
yHKIHH 1. | O6patusie ¢ynakiuu. Obaacms onpeodenenus u 0o6aAACMb 2 o6pamHo pynryuu,
3Hauenull obpamuou  Qyukyuu. I pagux obpamuol OIPCAICIICHUC BuJa u
dyHKyuU. nocmpoeHue epaguxa
2. | Cnoxnast ¢(yskuusa. Apudmerndeckne ormeparuu  Haj obpamHoi Pyuryus,
by HEIHAMY (KOMIOHITHS). HaxodicOeHue ee obacmu
onpedenenusi u obracmu
SHAYeHULl. [Ipumenenue
CBOMCTB  (yHKIMI  mpu
UCCJICIOBAHUN YPaBHEHUN U
pereHun 3a/a4y Ha
AKCTPEMYM.
O3HakOMIJIEHHE C MOHSITUEM
CJI0’KHOM (PYHKIHUU.
Tema 8.4 Ctenennsie, | Codepocanue yueoHo2o mamepuana 6 Hcnonp3oBanue CBOWMCTB
[OKAa3aTeIbHbIC 1. | OnpeneneHust (QyHKOMA, WX CBOWCTBA U TpadwuKy. 4 (QyHKIMHA 11 CpPaBHEHUS
JorapuMuIeCcKue [IpeoOpazoBanust rpadukoB. I[lapamienbHbii TEepeHOC, 3HAYECHUM CTETIEHEN U
GynKIMN CUMMETpPHSI OTHOCUTEIIBHO OCEH KOOPJAMHAT U CUMMETPHS jorapudmos.
OTHOCHTEIIFHO Havaja KOOpAUHAT, CUMMETPHUS [Toctpoenue rpadukoB
OTHOCHUTEJIHLHO TPSIMOU Y = X, pacTSDKCHHE M CYKATUE BJIOJIb CTCIEHHBIX U
ocell KOOpJuHar. JorapuMUIEeCKuX
B mom uucne npakmuueckux 3auamuii 2 (GyHKIMi.
1. 'padukn QyHKITHIA. Pemenue noka3atenbHbIX U
JorapupMUUEcKux
ypaBHEHUH U HEPABEHCTB
10 M3BECTHBIM AJITOPUTMAM.
Tema 8.5 Cooepircanue yueonozo mamepuana 4 O3HaKkoOMIIEHHE C TTOHSITUEM
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Tpuronomerpuyeckue
byHKIUH

Onpenenenus (QyHKIUM, HUX CBOMcTBAa U Tpadukwu.
[IpeoOpazoBanus rpacdukoB. IlapamnenbHbli TEpeHOC,
CUMMETPHUSI OTHOCUTEJIIBHO OCEM KOOPAMHAT U CUMMETPHS
OTHOCUTEJIBHO Hayajga KOOPAUHAT, PACTSIKEHUE U CHKATHE
BJIOJIb Ooceil koopauHaT. OOpaTHbIE TPUTOHOMETPUUECKHUE
¢dbynkiun. ["apmMoHnueckue kojaeOaHusl.

HEPEPHIBHOU
nepUoOANYecKor  (YHKIUH,
dbopMyIIMpOBaHHE CBOWCTB
cUHyca u KOCHHYCA,
MOCTPOEHHUE UX IPaUKOB.
O3HakOMJIEHHE C MOHSATHUEM
rapMOHUYECKUX KOJIeOaHU
U puMepaMu
rapMOHUYECKUX KOJIeOaHUMN
JUISl ONHACAHUS MPOLECCOB B
busMKe U Ipyrux o0JaCTAX
3HAHUA.

O3HaKOMJIEHHE C IOHITUEM
Pa3pbIBHOM MTEPUOAUYECKON
dyHKIHM,
dbopmynupoBaHUE CBOWCTB
TaHI€HCA W KOTaHIEHCa,
MOCTPOEHUE UX IPaPUKOB.
[Ipumenenne CBOMCTB
byHKUMA 11 CpaBHEHUS
3HAYCHUN

TPUTOHOMETPUYECKHUX
byHKITHH, penieHus
TPUTOHOMETPUYECKHIX
YPaBHEHHUHU.

Ilocmpoenue epaguros
0OpamHwlx
MPULOHOMEMPUYECKUX

@dyukyull u onpeoenenue no
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epaguxam ux ceovicms.
Breimonaenue
npeobpazoBaHus rpauKoB

Pa3znen 9. MHOrorpaHHMKM ¥ KpYyTJible Teja 14
Tema 9.1. | Codeprcanue yueonozo mamepuania 6 Ornucanue u
MHororpanHuku 1. | Bepmmunel, peOpa, rpaHu MHOTOTpaHHHUKA. Pazeepmia. 4 XapaKTEePUCTHKA
Mnozozpannvie  yenvi.  Buinykavle — MHO202paHHUKU. pa3IMYHBIX BUJIOB
Teopema Dunepa. MHOTOT'PaHHHKOB,
NEPEYUCIICHUE 174
2. | llpuzma. Ilpsmast u naxnonnasa npusma. IlpaBunbHas 3IICMEHTOB U CBOMCTB.
npusma. [lapamnenenunen. Ky6. N300paxenue
MHOTOTPAaHHUKOB U
3. | Ilupamuna. IIpaBunpHas ApaMHuaA. Yceuennas BELITOJTHEHHE
nupamuga. Terpasap. IOCTPOCHHSI Ha
H300paKECHHSIX u
4. | llpencraBienue 0  MPaBWIBHBIX  MHOTOTPAaHHUKAX MOJIENSX
(TeTpas’ap, Ky0, OKTas/p, OACKAdAP U UKOCAP). MHOT'OrPAHHHKOB.
- Boruncnienne JIMHEVHBIX
B mom uucne npakmuueckux 3anamuii 2
1. MHOrOrpaHHHIKIL. AJIEMEHTOB U  yIJIOB B
IPOCTPAHCTBEHHBIX
KOH(UTYpaIusx,
apryMEHTHPOBAaHUE  CBOUX
cyxnaenuit. M3oOpaxeHue

OCHOBHBIX MHOI'OT'PaHHHKOB
N BBIIIOJIHCHHUC PHCYHKOB

o YCIIOBUSIM 3a1ad4.
N3006paxkenue pa3BepTKu
MHOT'OTPaHHUKOB.
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Tema
Cummerpust
IIPOCTPAHCTBE

Cooepircanue yueonozo mamepuana

1.

Cummerpun B KyOe, B mapajulefienunene, B MpU3ME U
nupamMuze.

O3HakOMJIEHME C BHJIAMH
CHUMMETPUI B
IIPOCTPAHCTBE,
dbopmynrpoBaHue
ONpPENCIICHUA MW CBOWCTB.
XapakTepucTrka
CUMMETPUH
MHOT'OTPAHHUKOB.
[Ipumenenue CBOWCTB
CUMMETPUM TIPpU PELICHUU
3a/1a4.

Tema 9.3. Ceuenus

Cooepoicanue yuebnozo mamepuana

1.

CeueHnus ky0a, MPU3MbI U TUPAMUJIBL.

[Toctpoenne mpocTenmmx
ceyeHuil Ky0a, MpPU3MBI,
nupamMuapl.  [Ipumenenue
¢bakTOB W CBeIECHUM U3
IUTAHUMETPHH.
XapakTepucTruka v
N300paKEHUE CCUCHMS.

Tema 9.4
BpaIICHUS

Tena

Cooepotcanue yuebnozo mamepuana

Hummanap w KoHyc. YceueHHbId KOHyc. (OCHOBaHUE,
BBICOTA, OOKOBasi MMOBEPXHOCTh, 0Opasyromias, pa3BepTKa.
OceBbie CEUCHHS] M CEYCHHUS,  NapaJljieibHbIC
OCHOBAHHUIO.

O3HakKOMJIEHHE C BHUIAMH

Tel BpalieHus,
dbopmyaupoBaHue ux
OIPENICJIEHU U CBOWCTB.
XapakTepucTuka 51
H300paKeHHE Ten
BpallleHUs, MX Pa3BEPTKH,
CEUCHHS. [Ipumenenue

CBOWMCTB CHMMETPUM IIpU
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2. | ap u cepa, ux cedenus. KacarenpHasi mIoCKOCTh K pelIeHny 3a7ad Ha Tena
cdepe. BpalleHus,  KOMOWHAIIUIO
TeJl. N300pakenue
OCHOBHBIX KPYIJIBIX T M
BBIIIOJIHEHUE PHUCYHKA TIO
YCIIOBHIO 3aj1auu.
DOpMyIMPOBAHUE TEOPEM O
CEYCHUH IIapa IMIOCKOCTHIO
U TUIOCKOCTH, KacaTeIbHOU
K cepe. Pemenne 3anau Ha

B mom uucne npakmuueckux 3auamuii 2
1. Tena BpateHus.

[IOCTPOECHUE CCUCHUH,
BBIYHCIICHHUEC JUTHH,
PACCTOSIHUI, VTJIOB.
[IpoBenenue
JI0Ka3aTEeJIbHBIX
pacCyXI€HUN IIPU PELICHUN
3aad.
Pa3znen 10. Hauana MaTeMaTH4€CKOT0 aHAJIHM3A 40
Tema 10.1. Cooeporcanue yuedbnozo mamepuana 2 O3HaKOMJIEHHE C MTOHSATUEM
[TocnenoBarensHOCTH _ YHUCIIOBOM
1. | [TocaemoBaTEIBHOCTH. Cnoc065£ 3aJaHisg U CBOICTBa 2 [I0CIIeI0BATEIbHOCTH,
YUCJIOBBIX TMOCJeN0BaTeNbHOCTeH. [lonamue o npedene crocoGaMu  ee  3ajaHms,
nocie008amenbHOCmL. Cywecmeosanue npeodena

BBIYHMCJIICHUAMHU €€ YJICHOB.

MOHOMOHHOU 02PAHUYEHHOU nocneoosameibHOCmU. O3HAKOMIICHHUE C TTOHSTHEM

CymMupoBaHue  mociefoBaTelIbHOCTENH.  beckoHeuHo

npesaena
yOBIBAIOIIIasi TEOMETPUUECKAsi IPOTPECCHS K €€ CyMMa. [OCIIEN0BATEIEHOCTI,

O3HaKoOMJIEHHE C

BBIYMCJICHUEM CYMMBI

OCCKOHEYHOTO YHCJIOBOT'O




psana Ha npuMmepe
BBIYHCIICHHUS CYMMBI
OECKOHEYHO  YOBIBAFOIIICH
r€OMETPUYECKON
MPOTPECCHUM.
Pemenue 3a1a4 Ha
IIPUMEHEHNE (hopmyJibL
CyMMBbI O€CKOHEYHO
yObIBaro1ei
reOMETPUYECKOU
IIPOTPECCHUM.
Tema 10.2. Cooepoicanue yuebnozo mamepuana 14 O3HaKOMJICHHE C MOHATHEM
IIpousBoaHas 1. | IIpousBognas. IlonstTie o mnpousBomHON (yHKIUHU, €€ 8 IIPOU3BOJHOM.
TeOMETPUYECKU W (U3UYECKUN CMBICI. YpaBHEHHE N3yuenue 151
KacarenbHOl K Tpaduxy GyHkiuu. [I[pon3BogHBIE CYMMBI, (dbopMynupoBaHue ee
pa3HOCTH, TPOU3BEAECHHUS, 4YacTHOro. IIpou3BosiHbIE MEXaHHYECKOTO u
OCHOBHBIX  dJIEMEHTapHbIX  (QyHKIud. Ilpoussoomnsie F€OMETPUYECKOI0 CMBbICIIA,
00pamuoul hyHKyuU u KOMRO3UYUU HYHKYUU. U3y4eHUE aNropuT™Ma
U BBIYUCJICHUS TPOU3BOJIHOM
B mom uucne npakmuueckux 3anamuii 6

1. IlpaBuna quddepeHIpoBaHusI.
2. 'eometpuyeckuii M PU3NUECKUIA CMBICIT TTPOU3BOTHOM.
3. Beruucnenue npou3BOIHBIX.

HAa TIpUMEpE BBIYHUCICHUS
MTHOBEHHOW CKOPOCTH U
yriaoBoro  kodddummenta
KacaTeIbHOM.
CocraBneHue ypaBHEHUS
KacatelbHOH B 00meM
BUJC. YCBOECHHUE TPABUI
nudepeHIMpoBaHuUs,
TaONMIBl  TIPOU3BOJHBIX
AJeMEHTapHbIX  (YHKIUH,
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PUMEHEHUE TUIst
mudpepeHITMpOBaHUS
byHKITHH, COCTaBJICHUS
YPaBHEHHUSI KACATEIbHOM.

Tema 10.3. Cooepircanue yueonozo mamepuana 8 N3yuenue teopem 0 CBA3M
HccnenoBanue 1. | UccnepoBanne (QyHKIMI € MOMOIIBIO MPOU3BOIHOM. 4 CBOMCTB byHKITUH u
byHKIMMA [IpuMeHeHre POU3BOMHON K UCCIIENOBAHUIO (DYHKIUN U MIPOU3BOIHOM,
MOCTPOEHUIO IPAPUKOB. bopMyIMpPOBKA UX.
B mom uucne npakmuueckux 3anamui 4 HPOBGHGHHGU ¢ TOMOIIBIO
1. UccnenoBanue QyHKIMIA. HPOU3BOTHON
2. IlocTpoenue rpapukoB HYHKIUIA. MCCIIENIOBAHUS DYHKIIHH,
3a1aHHON (HOPMYIIOiA.
VYcraHoBneHue CBA3U
CBOWCTB byHKUIMN u
MIPOU3BOJHOM IO UX
rpaduxam.
Tema 10.4. Cooepoicanue yuedbnozo mamepuana 4 [IpumeHnenne npPoOU3BOAHOM
[Ipumenenue 1. | Ilpumepsl UCTIONB30BAHUS MPOU3BOIHOMN IS HAXOKISHUS 2 Ul pEleHus 3aJad  Ha
MIPOU3BOTHOM HaWJTy4dllleT0 pElIeHUs B NPUKIAIHBIX 3aJadax. Bropas HaXO0XKJE€HUE HauOOJIBIIETO,
IPOU3BOJIHASI, €€ TEOMETPUUYECKUM U (DU3UUECKUNA CMBICIL. HAaUMEHBIIIETO0 3HA4YEHUs U
Haxoxnaenue ckopocth Juisi  mpolecca, 3aJaHHOIO Ha HaXO0XJICHUE
dbopmyoii u rpadgurom. KCTpEMyMa
B mom yucne npakmuueckux zanamui 2
1. Ilpou3BoHAs B MPUKIAAHBIX 3a/1auax.
Tema 10.5. Unterpan | Codepicanue yueonozo mamepuana 10 O3HaKOMJICHHE C TIOHSITHEM

WHTErpaja u
nepBooOpa3zHor. H3yueHue
npaBuia BBIYHCIICHHUS
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1. | [lepBooOpaznas u unterpai. [Ipumenenue onpeeaeHHOro 6 nepBOOOPa3HONl U TEOPEMBbI
VMHTErpajga Uil HaxOXJICHUs IUIOMIAAd KPUBOJIUHEUHON Herorona— JleniOuumna.
Ttpanequu. Popmyna Herorona—Jleionumna. Ilpumepst Pemienne 3amay Ha CBs3b
MPUMEHEHHUS UHTETpaia B (PU3UKE U TCOMETPHH. nepBooOpa3Hoi 17} ee
MTPOU3BOIHOM,
BBIYHCIICHHE
. NepBOOOPA3HOM JJIs1 JTAaHHOM
B mom uucne npakmuueckux 3anamuii 4
1. Beruncienrue HHTETPajioB. QyHcuH.
2. [TpunoxeHus HHTETPATHFHOTO UCYUCIICHUS. Pemerue aiad Ha
NPUMEHEHUE UHTETpasa JJs
Camocmoamenvhasa paboma 2
BBIUKCIICHUS  (PU3UYECKUX
1. Ne6 IIpousBoaHast u mepBooOpazHasi. .
BEJINYVH U IUTONIAJEH.
Paznen 11. U3mMepeHus B reoMeTpun 8
Tema 11.1. IToustue | Codeprrcanue yueonozo mamepuana 2 O3HakoMJICHHUE C
o0Bbema 1. | O6sem wu ero wu3mepenue. HMHrerpanbHas Qopmyna 2 NOHATUSIMU  IUIOIIAAA U
o0BeMma. o0beMa, aKcMoOMaMHM |
CBOMCTBAMHU. Pemienue
3a7ad =~ HAa  BBIYMCIICHUE
IOMAACH TMIOCKUX (GUryp
C MIPUMEHEHHUEM
COOTBETCTBYIOIIHNX (hopmyit
U (DaKTOB W3 TUTAHUMETPHUH.
N3yuenune TEOpEM 0
BBIYHMCIICHUH 00BEMOB
MIPOCTPAHCTBEHHBIX Tel,
pelnieHue 3aa4y Ha
MIPUMEHEHHE dbopmyn
BBIYHCIICHUS] 00BEMOB.
Tema 11.2. OOnemsl | Codeprcanue yuedonozo mamepuana 6 Wzyuenune  dopmyn  mms
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MHOTOrpaHHuKOB U | 1. | @opMybl o0beMa KyOa, PSIMOYTOJILHOTO 4 BBIYHCIICHUS ionaaen
TEJI BpallleHUs] napajiesnienunena, Npu3Msl, uwinHapa. opmyisl 00beMa MOBEPXHOCTEN
nupamMuibl U1 koHyca. @opMyIibl TIOMIAIA TOBEPXHOCTEHN MHOTOTPAHHUKOB UM Tel
nuauHApa u Konyca. @opmyiel o0bemMa 1apa U oA BpaIllCHUS.
cdepnl. O3HaKOMIIEHHE C METOJIOM
2. | [Tongobue Ten. OTHOMmIEHUS TUTIOIIAACH TMOBEPXHOCTEH H BBIYMUCJICHUA TUIOIAAN
00BHEMOB TOA00HBIX Tell. TIOBEPXHOCTHU C(EPBHI.
Pemenue 3amad Ha
BBIYUCJICHUE TLIOIIA/IEH
MIOBEPXHOCTHU
B mom uucne npakmuueckux sanamuii 2 HPOCTPAHCTBCHHBIX TCIL.
1. O6beMBbI IPOCTPAHCTBEHHBIX QUTYP. Hcnonp3opanue
PUOOPETEHHBIX 3HAHU I
JUIS1 UCCIEIOBAHUS U
MOJIETTUPOBAHUS
HECIIOKHBIX 3a]1a4.
Pa3nen 12. DineMeHTHI TeOPUH BEPOATHOCTEH M MaTeMATHYeCKO CTATUCTUKHU 12
Tema 12.1. Cooepoicanue yuebnozo mamepuana 6 N3yueHne  KIIACCUYECKOTO
DNeMEeHThI TEOpUHU 1. | Ucropust pa3BUTHSI TEOPUU BEPOSITHOCTEH M CTATHUCTUKHU U 4 OIIPENICJTIEHUST BEPOATHOCTH,
BEPOATHOCTEH UX poOJIb B  pasNMYHBIX cdepax  UYEIOBEUECKOM CBOWCTB BEPOSTHOCTH,
xu3HeaesTenbHocTd. CoObITHE, BEPOSITHOCTH COOBITHS, TEOPEMBI 0 CyMMe
CIIOKEHUE W YMHOXEHHE BeposITHOCTeU. [lomwamue o BEPOATHOCTEM.
He3asucumocmu  coovimuti. Jluckpemnas — cuyuaiHas Paccmorpenne  mpumepoB
geluyUHa,  3aKoH  ee  pacnpedeneHusa.  Hucnoswvie BBIYKCIIEHHSI BEPOSITHOCTEM.
Xapaxkmepucmuxkyu OUCKPDEMHOU  CIYYAUHOU  BETUYUHDL. Pemenune 3a7a4 Ha
Ilonsamue o 3axone OonbUIUX HUCE]L. BBIYUCJIEHUE BEPOSTHOCTEN
B mom yucne npakmuueckux zanamuii 2 COOBITHIA

1. BeposiTHOCTB COOBITHSL.
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Camocmoamenbnasn paooma

1. No7 DnemMeHThI TeOpUU BEPOSITHOCTEH.

Tema 12.2. Cooepircanue yuednozo mamepuana 4 O3HakoMIICHHE c
JIEMEHTHI 1. | IlpeacraBienne  JaHHBIX (Tabnuipl,  AUArPAMMBI, 2 MPEICTABJICHUEM YHUCIOBBIX
MaTeMaTU4YECKOU rpaukn). [lowamue o 3adauax Mmamemamuyeckou JAHHBIX U UX
CTaTUCTHUKH cmamucmuxu. [ enepanbHas CcOBOKYNHOCMb, BbIOOPKA, XapaKTEePUCTUKAMH.
cpeoHee apupmemureckoe, Meouaud. Pemenue MPaAKTUYECKUX
B mom uucne npakmuueckux 3auamuii 2 3ajat Ha 00paboTKy
1. OOpaboTKa YNUCIOBBIX TAHHBIX. IHCIIOBBIX AQHHBIX,
BBIUUCIICHUE 170
XapaKTEPUCTHK
Pa3nen 13. YpaBHeHusi U HepaBeHCTBA 18
Tema 13.1. Cooepircanue yueonozo mamepuana 10 O3HakomieHue c
YPaBHeHHfI M CUCTCMA | 1| PapHOCHMIIBHOCTh YpPaBHEHHIA, HEPABEHCTB, CUCTEM. 4 NPOCTEHINMU  CBE/ICHUAMH
ypaBHCHHH PalpoHanbHbIE,  MPPAlMOHANBHBIE,  IIOKA3aTENbHEIE, O KOpHAIX anredpanecknx
Jorapu(pMUYECKHe ¥ TPUTOHOMETPUYECKUE YPABHEHHS W ypasHCHHH, TOHATHAMH
CHCTCMEL UCCIIEIOBaHMs ypaBHEHUH U
OcHOBHBIE TIpUEMBI HX pelieHus (pas3loKeHWe Ha CHCTCM ypaBHCHHH.
MHOKHTENH, BBEICHUE HOBBIX HEM3BECTHBIX, IIOJICTAHOBKA, Hsyqenne Teopun
rpaguueckuil MeTon). PaBHOCHIIEHOCTH
B mom uucne npakmuueckux 3anamui 6 YpaBHCHUH 1 ce
1. PanimoHanbHbBIE U HpPAIMOHAIBHEBIC YPABHEHHUSI. npumenenns.  llosTopenne
2. Iloka3zaTenbHble U JIOTapu(pMUUYECKIE YPaBHEHUS. sanucu PCILICHIA
3. Cucrembl ypaBHEHHI. CTaHNAPTHBIX  yPABHCHUH,
NpPUEMOB  TpeoOpazoBaHUs

YPAaBHEHUM Il CBEACHUS K
CTaHJAPTHOMY YPaBHEHMIO.
Pemienue  panmoHanbHBIX,
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HUppalMoOHaIbHBIX,
MMOKa3aTeILHBIX u
TPUTOHOMETPUUECKUX
YPaBHEHUI U CUCTEM.
Hcnonnp3oBaHue CBOWMCTB U

rpadpuKoB  (QYHKUUN IS
peLIeHNs YPAaBHEHUM.
[ToBTOpEHHE  OCHOBHBIX

IIPUEMOB PELICHUS CUCTEM.
Pemienne  ypaBHeHuii ¢
IIPUMEHEHUEM BCEX

npueMoB (pa3joKEeHHsI Ha

MHOUTEIH, BBEJICHUS
HOBBIX HEU3BECTHBIX,
MO/ICTAHOBKH,

rpagu4ecKkoro METO/1a).
Pemenue CHUCTEM

YPaBHEHUN C MTPUMEHEHUEM
Pa3IMYHBIX CIIOCOOOB.

Tema 13.2.
Hepasencrsa u
CHUCTEMa HEPABEHCTB

Cooepotcanue yuebnozo mamepuana

1.

PanmonanbHeple, uUppalMOHANbHBIE, TMOKa3aTEIbHBIE U
aorapupmMuyeckue HepaBeHCTBAa. OCHOBHBIE MPUEMBI UX
pemenus. Mcnonb3oBanue CBOMCTB U rpauKoB PyHKIUI
IIpM pELIEHWM YpPaBHEHUHM U HEpaBeHCTB. Meron
uHTEpBaioB. M300paxkeHne Ha KOOPAMHATHOM IMJIOCKOCTH
MHOKECTBA PEUICHUN YPAaBHEHHN W HEPABEHCTB C JBYMs
NIEPEMEHHBIMU U UX CHCTEM.

B mom uucne npakmuueckux 3anamuii
1.Pelienne HEpaBEeHCTB.

O3HakOMJICHHE C OOIIMMH
BOIIPOCAMHU pelieHus
HEPABEHCTB 51
HUCHOJIb30BAHUE CBOMCTB H
rpagukoB (QyHKIMI npu
pEIlIeHNN HEPABEHCTB.
Pemenne HepaBeHCTB U
CUCTEM HEPABEHCTB c
NPUMEHEHUEM  PA3JIUYHBIX
CII0co0OB.
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2. 'paduaeckuii MeTo/I.

Tema 13.3. | Cooepotcanue yueonozo mamepuana [Ipumenenue
IIpumenenue 1. | llpuknagueie 3amaud. [IpuMeHeHHMe MaTeMaTHYECKHX MaTeéMaTUYCCKUX  MCETOA0B
MaTEeMaTHICCKUX METOJIOB PCIICHUS I PCIICHHUS COJACPIKaTeJIbHBIX 3aJa4 A pCHICHU:A
MCTOZI0B U3  pa3IMuYHbIX  OOJacTeil  HayKd ©  IPAKTUKH. COACPKATCIIbHBIX 3a/laq M3
Nurtepnperanms pe3yJIbTaToB, y4eT peabHbBIX Pa3IMYHBIX 00J1aCTEH HAYKH
OTpaHUYCHUM. U IIPAKTUKH.
WNHurepnipetupoBanue
pe3yabTaTOB €  y4E€TOM
pEaIIbHBIX OTPAHUYCHHN
IloBTOpEHME Cooepotcanue yuebnozo mamepuana

1.

[ToBTOpEHKE KypCca MaTEMATHUKH.
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5. YCJIOBUSI PEAJIM3ATINHN YYEBHOM JUCHUTIIAHBI

5.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPHATBHO-TEXHHYECKOMY 00eCIedeHUI0

Peanm3zamuss mporpaMMbl  TIpeArioyiaracT —HaJIW4YhMe ydeOHOro KaOuHeTa
MaTEeMaTHKH, B KOTOPOM HWMEETCS BO3MOXKHOCTh OOECICYUTh OO0YYarOITIMCS
cBOOOMHBIN nocTyn B IHTEpHET BO BpeMsl yUeOHOTO 3aHATHS M TIEPHOJ] BHEYIEOHOM
JeSITETTHHOCTH.
O6opynoBanue y4eOHOro kabuMHeTa M pabouMx MecT KaOWHeTa: JocKa HacTeHHas,
KOMIIBIOTEP, TPOCKTOP, SKPaH JJIsl MPOSKTOpa.

5.2. UndopmanuonHoe odecrneyeHue 00yueHUs

OcHoBHble UCTOYHUKU.

1. Anre0Opa u HayaJla MaTeMaTHYECKOro aHalin3a. MaremaTuka: anreOpa u HavyaJia
MaTeMaTH4YeCKoro aHaiauza, reomerpus. 10-11 i.: y4ed. ans oOireobpa3oBar. opr.:
0a3oBbIi 1 yriyoneH. ypoau / III. A. Anumos, FO. M. Komsrun, M. B. TkaueBa u
Ip. - 5-e uzn. - M.: [Ipoceemenue, 2018. - 463 c.

2. boromornos, H. B. Marematuka : yue6nuk nis CI1O / H. B. boromosnos, I1. U.
CamoitieHko. — 5-¢ u3j., nepepad. u gon. — M. : UznarensctBo FOpaiit, 2018, —
401 c.

3. ['eomerpusi. MatemaTuka: aireOpa W Hayajda MaTeMaTHYECKOTO aHalM3a,
reomerpusi. 10-11 win. [Texcr] : yueb. s oOmeoOpazoBar. opr. :0a30BbIM U
yrnyonéunsiit yposuu / JI. C. AtanecsH [u np.]. - 5-¢ uzn.- M. : [Ipocsemenue, 2018,
- 256 c.

Jlononnumenvnas aumepamypa.

1. Maremaruka: yueOnuk/ M.M.bammakoB. — 2-e wusm., crep. — Mocksa:
KHOPVYC, 2020. — 394 c. — (Cpennee npodeccuoHaibHOE 00pa3oBaHue).
2. KoxyxoB, C. ®. COopHUK 3a7a4 MO JUCKPETHON MaTeMaTUKE [ DIIEKTPOHHBIM

pecypc] : yue6. nocobue / C. @. Koxyxos ; C. ®. Koxyxos, I[I.11. CoBepTkoB. -
Mocksa : Jlans, 2018. - 324 c.

3. CoseptkoB, II.M. CrpaBo4yHHMK IO 3JIEMEHTAapHOM MaTeMaTHKe : Yy4yeOHoe
noco6ue / [1.1. CoepTtkoB. — 2-¢ u3a., ctep. — Cankrt-IletepOypr : Jlans, 2019. —
404 c.

4, Jlucnukun, B.T. MaTtemaruka B 3ajauax ¢ penieHUsAMH : ydeOHoe mocooue /

B.T. Jlucuukun, N.JI. ConoBertunk. — 6-¢ uzm., crep. — Cankr-IletepOypr : Jlanp,
2019. — 464 c.

S. [lepenpman, f. U. 3anumarenvhas anrebpa / S. U. Ilepenmpman. — M. :
N3narensctBo FOpaiit, 2019. — 193 c.
6. [lepenbman, S. U. 3anumarensHas reomerpust / . U. Ilepensman. — M. :
N3natensctBo FOpaiit, 2019. —356 c.
7. TapacoBa, H.B. Onummnuanel 1o wmartemaTuke sl CTyAeHTOB. CaHKT-

[TerepOypr, 2014-2015 rr [DnexkTpoHHBIM pecypc| : yueOHoe mocobue / H.B.
Tapacona, T.E. MapteiHoBa. — DsnekTpoH. gaH. — Cankrt-IletepOypr : Jlans, 2017.
— 496 c.



6. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI

JUCHUILIAHBI

KOHTpOJII) )41 OLOCHKa  PpC3yabTAaTOB OCBOCHUA

y4eOHOM  AUCIUTIIIMHBI

OCYHICCTBILCTCA IIPCIIOAABATCIICM B IIPOUCCCC IMPOBCACHUSA IIPAKTHYCCKHUX SaHHTHﬁ,
TCCTUPOBAHMN:A, a TAKIKC BBIITOJITHCHUA 06y‘laIOHII/IMHCH HMHIAWBUYAJIBbHBIX BaHaHHﬁ.

Pe3yabTaThl 00y4eHust

DopMBbI 1 METOIbI
KOHTPOJISI M OLCHKH
pe3yJbTaToOB 00y4eHMsI

JIMYHOCTHBIE:

MOHUMAHUE 3HAYMMOCTHM MATEMAaTHUKHU JJIsi Hay4dHO- | Y CTHBIM Ompoc.
TEXHHUYECKOT'O nporpecca, chopmupoBanHocTh | [IpoBepouHas ayuTopHasi
OTHOILICHUS K  MaTeMaTHKe KaK K  YacTH| caMOCTosiTeIbHas padoTa.
00IIIeYeI0BEYECKOM KYyJIbTYpPhl 4YE€pe3 3HAKOMCTBO C | TecTupoBaHmHe

WCTOPUEW  pa3BUTUS  MATEMAaTUKH,  JBOJIOLHEH | TUCBMEHHOE.
MaTeMaTH4YECKUX HJICH; MaremaTnuyeckui
pa3BUTHE JIOTUYECKOI'O MBIIJICHMS, | TUKTaHT.

MPOCTPAHCTBEHHOT'O BOOOPAKEHUSI, AITOPUTMUYECKON
KyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE,
HeoOXomuMoM st Oynymied  npodeccuoHaIbHOM
NESITeILHOCTH, JUIsl TPOJOJDKEHUsT OOpa3oBaHusl |
caMmo00pa3oBaHus;

OBJIJICHUE MaTeMaTUYECKUMHU 3HAHUSAMU u
YMEHUSIMH, HEOOXOIMMBIMH B TIOBCETHEBHOU KWU3HH,
IJIS  OCBOCHUSI CMEXKHBIX  €CTECTBEHHOHAYYHBIX
TUACIATUTUH W JACITATUTMH NPO¢dEeCCUOHATBHOTO ITUKJIA,
Uil ToJydeHuss oOpa3oBaHUsT B 00JacTsAX, HE
TpeOyrommx yIr1yOJICHHOM MaTeMaTU4eCKON
MTOJITOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM
4HUClIe CcaMOOOpa30BaHUIO, Ha TPOTSHKEHUHM BCEH
YKU3HU; CO3HATEJIbHOE OTHOIIEHUE K HENpPEpPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO yCIEHIHON
po¢eCCHOHAIIFHOM B OOIIIEeCTBEHHOM AeSITeIbHOCTH,

TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSTEIbHOM
TBOPYECKON U OTBETCTBEHHOMU EATEIIBHOCTH;

TOTOBHOCTb K KOJUISKTUBHOU pabOTe, COTPYIHUYCCTBY
CO CBEpCTHHKaMH B 00Opa30BaTEIIbHOM, OOIECTBEHHO
MOJIE3HOM, Y4EeOHO-UCCIIeI0BATENBCKOM, MMPOESKTHON U
JIPYTUX BUJAX JICSITEILHOCTH;

OTHOIIIEHUE K TIPO(PecCHOHATILHOU JESITeIbHOCTH KakK

3ammTa OT4ETOB 10
PaKTUYECKUM PAOOTaAM.
Bueaynuropnas
caMoOCTOsTeNIbHAs padoTa.
JlomariiHsist KOHTPOJIbHAS
pabora.

3amura OT4ETOB 10
WHIWBUIYTBHOMY
MIPOCKTUPOBAHUIO.
DK3aMeH.

BO3MOXXHOCTM  y4acTUs B  PELIEHUWH  JINYHBIX,
OOI1IECTBEHHBIX, roCyJJapCTBEHHBIX,
OOIIIEeHAITMOHAIBHBIX MPOOIIEM.

MeTanpeameTHblie: YcTHBIM onpoc.
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YMCHHUC CaMOCTOATCIIBHO OonpeaAcIATh neian
ACATCIbHOCTH MW COCTABJIATH IINIAHBI ACATCIIBHOCTH,
CaMOCTOATCIIBHO OCYHICCTBIEATH, KOHTPOJHUPOBATL H
KOPPCKTUPOBATL ACATCIbHOCTb, MCIIOJIb30BATH BCC
BO3MOKHBIC PECYPChI IJId JOCTHKCHUA ITIOCTABJICHHBIX
ueﬂeﬁ N pCain3allviiu IJIAHOB ACATCIIbHOCTH, BI)I6I/IpaTI)
YCIICHIHBIC CTPATCTUN B PA3JIMYHBIX CUTYALUAX,

yMEHHE MIPOJTYKTHUBHO oO1arbcest u
B3aMMOJICMCTBOBaTh B MPOIECCE  COBMECTHOM
NEeSTebHOCTH, YUUTHIBATD NO3ULUUA  JIPYTUX
YYaCTHHKOB JEATENbHOCTU, 3((PEKTUBHO pasperiaTh
KOH(JIUKTHI;

BJIaJICHUE HaBBIKAMU I[IO3HABATEIBHOM, Yy4eOHO-
HCCIICOBATEICKOM W TMPOCKTHOW JIESATEIHbHOCTH,
HaBBbIKAMU pa3pelieHus MpoOJieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pelIeHUusT  MPAKTHYECKUX  3aJad,  IPUMCHCHHIO
pPa3IUYHBIX METOJO0B MO3HAHUS,

FOTOBHOCTh UM CIIOCOOHOCTh K CaMOCTOSITEJIbHOU
MH(POPMallMOHHO-TIO3HABATEIIbHOM JESATEIIbHOCTH,
BKJIIOYass yMEHHE OPUEHTHUPOBATHCS B Pa3IMYHBIX
HMCTOYHUKAX MH(POpPMAlUM, KPUTHUYECKHU OLIEHUBATH U
MHTEPIPETUPOBATh MH(OPMALINIO, TOIYyYaeMyI0 U3
pa3IMyYHBIX MCTOYHHUKOB,

BIaACHHUC A3BIKOBBIMHU CpPCACTBAMH: YMCHHC ACHO,
JOTUYHO MW TOYHO M3JlaraTb CBOIO TOYKY 3pPCHUA,
HCIIOJIB30BAaTh aACKBATHBIC A3BIKOBBIC CpeacTBa,

BJIa/ICHHE HaBBIKAMU MTO3HABATEILHOU pEe(PIEKCUM Kak
OCO3HAHHUs COBEPIIAEMBIX JICHCTBUN U MBICIUTEIBHBIX
MIPOLIECCOB, UX pPE3YJIbTATOB M OCHOBAaHWMW, T'PAHUIL]
CBOEr0 3HAHWS W HE3HAHHWS, HOBBIX NO3HABATEJIbHBIX
3a71a4 U CPEJICTB ISl UX TOCTUKEHUS;

LEJICYCTPEMJICHHOCTh B IOUCKAX W  MOPUHATHU
pELICHUN, CO00pPa3UTETHLHOCTD 51 VHTYULHS,
Pa3BUTOCTh  MOPOCTPAHCTBEHHBIX  MNPEJICTABICHUM;

CITIOCOOHOCTh BOCTPHHUMATH KPAcOTy W TapMOHHIO
Mupa.

[IpoBepounas ayautopHas
caMoCTOsITeNIbHas padoTa.
TecTtupoBanue
MMCbMEHHOE.
MaremaTnueckuii
JTUKTaHT.

3amnmTa OT4ETOB 10
IPaKTHUYECKUM paboTaMm.
Bueaynuropnas
caMOCTOSITeNIbHAs padoTa.
JlomariiHsisi KOHTPOJIbHAS
pabora.

3ammrTa OTYETOB 10
WHIUBUTYQTbHOMY
MPOCKTUPOBAHMUIO.
DK3aMeH.

IIpeamerHsble:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUN O MaTEMaTHKE Kak
4acTH MHUPOBOW KyJIbTYpbl U MECT€ MaTeMaTHUKU B
COBPEMEHHOM IMBWIM3AIIMHK, CIOCO0aX OMHUCaHUS

SBJICHUM pEaJbHOrO0 MHUpPa Ha MAaTEMaTUYECKOM
SI3BIKE;
c(hopMUPOBAHHOCTH MPEACTABICHUN 0

Y CTHBIN OnpocC.
[IpoBepounas aynuropHast
caMoCToOsTeNIbHas padoTa.
TectupoBanue
MMCbMEHHOE.
Maremarnueckui
JTUKTAHT.
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MAaTEMATHYCCKHUX IIOHATHUAX KakK BaXKHEMIIINX
MaTCMaTHYCCKUX MOACIIAIX, ITO3BOJIAIOIINX OIIMChIBATDH
N U3y4aTb PA3HbIC IIPOUCCCHI U ABJICHUA; IIOHUMAHUC
BO3MOXHOCTH AKCHUOMAaTHYCCKOI'O ITOCTPOCHUA
MaTCMaTHYCCKHUX TCOpHﬁ;

BJIAJICHUE METOJIaMH JIOKA3aTeJIbCTB W aJTOPUTMOB
pelieHHsl, yMEHHE UX IPUMEHATh, IPOBOIUTH
JOKa3aTelIbHbIE PAacCY)KJCHUS B XOJIC PEIICHUS
3a1a4;

BJIaJICHUE  CTAaHJAAPTHBIMM  NpUEMaMH  PEIICHUS
pallMOHAIBHBIX M UPPAlMOHATBHBIX, MOKA3aTENbHBIX,
CTETICHHBIX, TPUTOHOMETPUYECKUX ypPaBHEHUU WU
HEPAaBEHCTB, WX CHUCTEM; HCHOJIb30BAHUE TOTOBBIX
KOMIBIOTEPHBIX MPOTpPaMM, B TOM YHCJE ISl TOHUCKa
MyTH PELICHUS] U WUTIOCTPAIIUU PEIICHUS ypaBHEHUM
Y HEPaBEHCTB;

chopMUPOBAHHOCTh TMPEACTaBICHUNH 00 OCHOBHBIX
MOHSATUAX MAaTE€MAaTUUYECKOTI0 aHAJIM3a U UX CBOMCTBAX,
BJIQJICHUE YMEHHUEM XapaKTEpHU30BaTh IOBEICHUE
(YHKIIUNA, UCIOJIb30BAHUE IMOJYUYEHHBIX 3HAHUM IS
ONKCAaHUs U aHAJIN3a PEATbHBIX 3aBUCUMOCTEM;

BJIQJICHUE OCHOBHBIMHM TMOHSTUSAMH O IUIOCKUX WU
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (Urypax, Hux
OCHOBHBIX CBOMCTBax; C(POPMHPOBAHHOCTh YMEHMUS
pacmo3HaBaTh reoMeTpruueckue GUrypsl Ha YepTexkax,
MOAENAX W B PEWIBHOM MHpPE; MPUMEHEHUE
W3YUYCHHBIX CBOMCTB TeOMETpUYECKUX GUryp u
(dhopMyI 1S pelieHrsl TeOMETPUUYECKHUX 3a7ay U 3a]1a4
C MPAKTUYECKUM  COJEPKAHUEM;

3amura 0T4ETOB MO
MPaKTUYECKUM padOTaM.
Bueaynuropnas
caMOCTOsITelIbHasI padoTa.
JlomariiHsisi KOHTpOJIbHAs
pabora.

3amnmTa OTYETOB 10
WHUBUTYATbHOMY
MPOCKTUPOBAHUIO.
DK3aMeH.

c(hOPMHUPOBAHHOCTh NPEACTABICHUN O Mpoleccax u
ABIICHUSX, WMEIOIIUX BEPOSATHOCTHBIA  XapakTep,
CTATUCTUYECKUX  3aKOHOMEPHOCTSAX B  peEajlbHOM
MHUPE, OCHOBHBIX IIOHATHUSAX 3JJIEMEHTApHOM TEOPUU
BEPOSATHOCTEU; YMEHMW HAXOAUTh U OLICHUBATh
BEPOSITHOCTH HACTYIUIEHUSI COOBITHII B MPOCTEUIIMX
IIPAKTUYECKUX CUTYyaLUAX 51 OCHOBHBIE
XapaKTEPUCTUKU CIIYYANHBIX BEJIWYUH;

BJIAJICHUE  HABBIKAMHU  HCHOJIB30BAHUS  T'OTOBBIX
KOMIBIOTEPHBIX NPOrpaMM NPU PEIICHUM 3a1ad.
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