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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITIPOI'PAMMBbI
YYEBHOU JUCIHUIT/IMHBI
OV /.05 MaremaTuka

1.1. O6n1acTb NpUMeHEeHUs NPOrPaMMBbI

PaGouass mporpamMma y4eOHOW JMCHMIUIMHBI SBISAETCS YacThlO OCHOBHOM
npoheCcCUOHATBHONM 00pa30BaTENLHON MPOrPaMMBI, Pealu3yeMOM MPH MOITOTOBKE
CIIEMAIUCTOB cpeaHero 3BeHa Mo crnenuanbHocTH 38.02.04 Kommeprusa (1o
oTtpacisaMm). IlporpamMmma ydeOHON mucIUIUIMHBI «MaremaTtuka» paspaboTaHa c
yuetom TpeboBanuii ®I'OC cpennero oOiiero oO6pa3oBaHMs, MPEIBIABISEMBIX K
CTPYKTYpE, COACP)KAaHUIO UM PE3yJbTaTaM OCBOCHUS YYCOHOW JTUCIUTIIUHBI
«MaremaTnKay, B COOTBETCTBUU ¢ «PeKOMEHTAUSIMH 110 OpraHU3aIluH MTOJTyICHUS
cpenHero oOmiero o0pa3oBaHUs B Tpeaeliax OCBOCHHS  00pa30BaTelbHBIX
nporpamMMm cpeaHero mnpodeccHoHalIbHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO
obmero oOpazoBanus...» (mucekMo JlemapramMeHTa TOCYAapCTBEHHOW TMOJUTHUKH B
cdepe nmoaroroBku padbounx kaapos u IO Munobpuayku Poccun ot 17.03.2015
Ne  06-259), mnpumepHOli mporpamMmoili  00IIe00pa30BaTEIbHON  Y4eOHOM
TUCIMIUIMHBL «MareMatrka: aiareOpa W Hadajga MaTEeMaTHYECKOTO aHaju3a;
reometpus» (aBrop M.U. bammakoB, ®T'AY «DUPO», 2015 r.) ¢ yuerom
COIMAIBHO-DKOHOMHYECKOTO  MpOGUIs  TOJy4aeMoro  MpogeCCHOHAITBHOTO
oOpa3oBaHus.

1.2. MecTo AUCHUIUIMHBI B CTPYKTYpe OCHOBHOH mnpodecCHOHAILHOM
00pa3oBaTeJbHOI MPOrPAMMBI

Oo6meobpa3oBatenpHas ydeOnas gucrumumaa  OVY][.05 Maremarnka
OTHOCHTCS K 00513aTeNbHON NMpeAMETHOM o0nactu «MaTtemaTika U HHPOpMaTHKa
B cootBeTcTBUU ¢ PI'OC COO u BXOAUT B 00111€00pa30BaTEIbHBIN IIUKI YUECOHBIX
JOUCLMILTNH, U3y4YaeTcsl Ha MPO(UILHOM YpOBHE.

1.3. TpeGoBanus K pe3yJIbTaTaM 0CBOEHHSI JUCIHHILTUHBI

OcBoeHue cosiepkanus yueOHON TUCIUIUTMHBI « MaTemMaTrKay mpeanosiaraet
JOCTIDKEHNE 00YJaIONUMUCS CIASAYIOMNUX Pe3yIbTaTOB:

JAUYHOCIHBIX.

— c(hOpMHUPOBAHHOCTH TPEJCTABICHU O MAaTeMAaTHKE KaK YHHUBEPCATLHOM
A3bIKE HAYKH, CPEACTBE MOJCIMPOBAHHUS SIBIICHUM U MPOLECCOB, UAECAX U METOJIAX
MaTeMaTHUKH;

— TMOHMMAaHHWE 3HAYUMOCTH MATEMATHKU JUIi HAYYHO-TEXHUYECKOIO
nporpecca, CHOPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4YacTH
00111eUeIOBEUECKON  KYJBTYphl 4Yepe3 3HAKOMCTBO C HCTOPUEH pa3BUTHUS
MaTEMaTUKH, SBOJIIOIMEH MAaTEMAaTUYECKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ATOPUTMHYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM
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it Oy ayien npodeccuoHaIbHOM AESITEIbHOCTH, JUIsl TPOJOJKEHUS 00pa30BaHus
¥ caMooOpa30BaHus;

— OBJIaJICHNE MAaTEeMaTHYECKUMU 3HAHUSIMH U YMEHUSIMH, HEOOXOIMMBIMU B
MMOBCETHEBHOM JKM3HU, JIJIT OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCITUTIINH
U JUCIHIUIMH TPO(ECCHOHANBLHOTO IHMKJIA, JUIs TMOJydeHus oOpa3oBaHHs B
o0JacTax, He TPeOYIOMIMX YIIIyOJIEHHOW MaTeMaTHUYEeCKON OrOTOBKY;

— TOTOBHOCTb M  CIOCOOHOCTh K 00pa3oBaHUIO, B TOM YHCIE
caM0o00pa30BaHUI0, HA MPOTSKEHUU BCEU >KU3HU; CO3HATEIHbHOE OTHOIICHHE K
HETIPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOH NpOo(EeCCHOHATLHON H
OOIIIECTBEHHOM JAEITEIILHOCTH,

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTENIbHONW TBOPYECKOW U
OTBETCTBEHHOU JI€ITETLHOCTH;

— TOTOBHOCTH K KOJJIEKTUBHOU pabOTE, COTPYTHUIECTBY CO CBEPCTHHUKAMU B
oOpa3zoBarenbHOlM,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-HCCIe0BATENbCKOM,
MIPOCKTHOM M JPYTUX BHJIAX ACATCIBHOCTH;

— OTHONIIEHHE K TNPO(ECCHOHATBLHON NEATeIbHOCTH KaK BO3MOXKHOCTH
y4acTHsl B PEHICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  TIOCYJapCTBEHHBIX,
00IIeHaMOHATBHBIX TIPOOJIEM;

MemanpeomemHublx.

— YMEHHE CaMOCTOSITCIIbHO OIPEICIATh LEIU NCSITCIBHOCTH M COCTaBJISATh
IJIaHBI  JICSITCIIBHOCTH; CaMOCTOSTEIBHO OCYIIECTBIATh, KOHTPOIHPOBATH M
KOPPEKTUPOBATh JEATEIBHOCTh, HCIIOJIh30BAaTh BCE BO3MOXKHBIC PECYPCHI IS
JTOCTIDKCHHUSI TTIOCTABJICHHBIX II€JICH M peal3alliy IIAaHOB JISATeILHOCTH; BRIOUPATH
YCHENIHBIC CTPATETUN B PA3TUYHBIX CUTYAIIMSIX;

— YMEHHE TMPOAYKTHUBHO OOIIATHCA W B3aUMOJCHCTBOBATH B IMPOIIECCE
COBMECTHOM  JICSITENIbHOCTH, YUYWUTHIBATh TMO3UIMH  JAPYTHX  YYACTHHKOB
NesATeTbHOCTH, () (PEKTUBHO pa3peniaTb KOH(IUKTHI;

— BJAJICHUE HaBBIKAMU I[103HABATEJIBHOM, Y4eOHO-UCCIEAOBATEILCKOU U
MPOEKTHOM JEeATEIbHOCTH, HABBIKAMM pa3peuieHusi MnpoosieM; CIOCOOHOCTh H
TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS PAKTUICCKUX 3a]1ad,
MPUMEHEHHUIO PA3IMIHBIX METO/IOB ITO3HAHHUS,

— TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEJIbHOW HWH(OPMAIMOHHO-
MO3HABATENILHOM JIeATeTbHOCTH, BKIIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHHUKAX HMHPOpMAIMKM, KPUTHYECKH OICHUBATh U HMHTEPIPETUPOBATH
uH(MOpMAIHIO, TOJIYYaeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BIIQJICHUE SI3BIKOBBIMH CPEJCTBAMH: YMEHHE SICHO, JIOTHYHO W TOYHO
u3JIaraTh CBOIO TOUYKY 3PEHUS, MCTIOJIB30BaTh a/ICKBATHBIC SI3LIKOBBIC CPEJICTBA;

— BJIQJICHWE HaBBIKAMHU T[O3HABATEIBHOW pedIEKCHH KaK OCO3HAHUS
COBEPINIAEMbIX JICUCTBUI ¥ MBICIUTEIBHBIX IPOIIECCOB, WX PE3YyJbTaTOB U
OCHOBAHMW, TPAHMI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX MTO3HABATEILHBIX 337a49 U
CPEIICTB JUIsl KX JOCTHIKEHUS;



— I[ENEYCTPEMJICHHOCTh B TIOMCKaX W TNPUHATAU  PCIICHUH,
COO00pa3UTEIHLHOCTh U MHTYHIINS, PA3BUTOCTD MPOCTPAHCTBEHHBIX MPEICTABICHUN;
CHIOCOOHOCTH BOCITPHHMMATD KPACOTY M TAPMOHUIO MUPA;

npeoMemHubix:

— c¢(opMHUPOBAHHOCTh MPEICTABICHUH O MaTeMaTHKE KaK YacTH MHUPOBOM
KYJITYPBI © MECTE MATEMATHKH B COBPEMEHHOM [IMBUJIM3AIIMHU, CITIOCO0AX OMMUCAHUS
SIBJICHHUI PEaIbHOTO MUPa Ha MAaTEeMaTHUECKOM SI3bIKE;

— c(opMHUPOBAHHOCTh TPEACTABICHUNA O MAaTEMATUYCCKHX TOHATHSAX Kak
BOKHEHIIINX MaTeMaTHYCCKUX MOJEIAX, TO3BOJIAIOIINX ONUCHIBATH W HM3ydaTh
pa3HbIe TIPOIECCHl M SBJICHUS; TOHMMAaHUE BO3MOYKHOCTH aKCHOMATHYECKOTO
MIOCTPOCHUS MAaTEMATHUCCKHUX TCOPHIA;

— BJIaJICHUE METOJAMHM JOKA3aTeIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE UX
MIPUMEHSITh, IPOBOJIUTH JOKa3aTeIIbHBIC PACCYKIACHHS B XOJI€ PEIICHMS 3a/1a4;

— BJIAJICHUE CTAHJAPTHBIMH TPUEMaMH PEIICHUS pPAHOHAIBHBIX U
UPPAIMOHAIILHBIX, TTOKA3aTEIbHBIX, CTCIICHHBIX, TPUTOHOMETPUICCKIX YPaBHCHUIMA
¥ HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM, B
TOM YHCJIC JUIS MOWCKA MYTH PEIICHUS W WUIIOCTPAIMU PEIICHUS YpaBHCHHU U
HEPABCHCTB;

— copMHUPOBaHHOCTh  TPEACTABICHHA OO0  OCHOBHBIX  TOHSATHSIX
MaTeMaTHYECKOTO aHaJlu3a U MX CBOMCTBAX, BJIaJICHUEC YMEHHUEM XapaKTepU30BaTh
noBe/icHUe (DYHKIUI, HCIOJIB30BAaHHWE ITOJyUYCHHBIX 3HAHWUW Ui OIHMCAHUS |
aHaJIM3a pealbHbIX 3aBHCHMOCTEH;

— BJIAJICHUE OCHOBHBIMHU IIOHATHUSMH O IUIOCKUX U IPOCTPAHCTBEHHBIX
reOMETPHUYSCKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX; COPMUPOBAHHOCTH YMCHHS
pacro3HaBaTh T'eOMeTpHUecKHe (UTYpPhl Ha YepTekaxX, MOJCIIX M B PEealbHOM
MUpE; MPUMCHCHHE M3YYCHHBIX CBOWCTB Te€OMETpHUYSCKUX (puryp u Gopmys s
pEIICHUS TEOMETPUUYCSCKUX 3a/1a4 M 3a/1a4 C MPAKTUICCKUM COJICPIKAHUEM;

— c(OpMUPOBAHHOCTH MPEICTABICHUN O MPOIIECCaX U SBICHUSIX, HMCIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYCCKUX 3aKOHOMEPHOCTSX B peajbHOM MHpE,
OCHOBHBIX TOHATHIX 3JICMEHTAPHOW TEOPUU BEPOSITHOCTEH; YMCHHUU HAXOIUTh M
OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITHH B TPOCTEHIINX MPAKTHYCCKUX
CUTYyAIMsSIX ¥ OCHOBHBIC XapPAKTCPUCTUKH CITyYaHBIX BEJIMYUNH;

— BJIaJICHUE HaBBIKAMH MCIIOJIh30BAHUS TOTOBBIX KOMIIBIOTEPHBIX POTPaAMM
IIPH PEIICHUH 3371ad.

1.4. Koan4ecTBO 4aCOB HA OCBOEHNE MPOTrPaAMMBbI TUCHHUIIIIMHA
O6bemM oOpazoBaTenbHOM porpaMmMsl 351 vac, B TOM 4uce:

- 3aHATHUS BO B3aMMOJIEHCTBHE C TIpenoaBarenem — 234 qaca;

- BHeayAMTOpHas caMoCTOsiTeNbHas padoTa — 117 vacos.

dopMa IPOMEKYTOYHOM aTTeCTALMM: DK3aAMEH.



[Ipu yrpoze BO3HHMKHOBEHUSI M (WJIM) BO3HUKHOBEHHHM OT/AEJIBHBIX
YpE3BbIYAWHBIX CHUTYAllMi, BBEJECHUHU DPEXKUMA IMOBBIILIEHHOW TOTOBHOCTH WJIU
Ype3BBhIUYAHON CUTYyaIlluu Ha Bcel Tepputopuun Poccuiickoit denepanuu au60 Ha
€€ YacTh peanu3auus padouyed mnporpaMmbl Y4eOHOW JUCHUIUIMHBI MOXKET
OCYIIECTBIIATHCS C MPUMEHEHHEM OJJICKTPOHHOTO OOYUYeHHMs, JUCTAHIIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJIOTHM.
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2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOM JUCHUTJIAHBI

2.1.
04YHO# hopMe 00yUeHUs

O0beM y4eOHOro IMCHUIIMHA U BU/AbI Y4e0HO padoThI

Bua yueOHoi padoThI

Oo0BeM yacoB

O06beM 00pa3oBaTeIbHON POTPAMMBI 351
Bcero yueOHbIX 3aHITHIT BO B3aUMOJICHCTBUN C 234
MIPENo/IaBaTesieM

B TOM YHCJIE:

TEOPETUICCKHE 3aHITHS 232
MPAKTUIECKUAEC 3aHITHS -
CaMOCTOsTENIbHAs paboTa 117
WToroBas arrecTarys 1o JUCIUIUIAHE B (OpMe IK3aMeHa 2

3a04HOi (hopme 00yUeHNsI

Bux yueOHoI padoThl

Oo0BeM 4acoB

O06beM 00pa3oBaTeIbHON POTPAMMBI 351
Bcero y4ueOHBIX 3aHATHI BO B3aUMOJICHCTBUU C 20
npenojaBaTeseM

B TOM 4HCJI€:

TEOPETUIECKHE 3aHITHS 10
MPAKTUYECKHUE 3aHATUS 9
caMocCTosITeNIbHAas paboTa 331
WToroBas arrecTarys 1o JUCIUIUIMHE B (OpMe IK3aMeHa 1




2.2. TemaTuyeckuii IJIaH U coAepP:KaHNe YU4eOHOH JUCITUTNTIMHBI
OVYJ1.05 MaremaTuka

HaumeHoBaHue Conep:xxaHue y4eOHOT0 MaTepuaJia, JJadopaTopHbIe M MPAKTHYECKHE PadoThl, Oo0bem YpoBeHb
pa3aesioB U TeM CaMOCTOsITeIbHAs padoTa 00y4yaImmxcsi, Kypcopasi padora (mpoeKr) 4acoB OCBOCHUSA

1 kypc 1 cemecTp

Brenenne Conep:xanue yuedOHOro MaTepuasa

MaremMaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAITMOHHBIX TEXHOJIOTUAX U 2 1
HPaKTUIECKOH JesTeapHOCTH. Lleny 1 3a1aun n3ydeHus: MaTeMaTHKU IPA OCBOCHHH
npodeccuii CI1O u cnemmansaoctet CIIO.

Tema 1. Coaepsxkanue y4eOHOro MmaTepuaJia 10

Pa3zButHe noHsTHA 0 [lenbie u parmoHaIbHBIC YUCIIA.
qucJie JleicTBUTENbHBIE YUCTIA.
[TpubnxeHHbIC BHIYUCIICHHS.
KommekcHeie uncna.

OB NN

CamocrosiTeibHas padoTa 00y4aromuxcst
— pelleHUE YPAaBHEHHUI U HEPABEHCTB MEPBOM U BTOPOM CTEIIECHH,
— co3aaHue npe3eHTanuu «Mcropus OTKPHITUS KOMILIEKCHBIX YHCET,
— 3aIIOJIHCHHUC TaG.HI/ILIBI «KoMniekcHble ynciay

N
oo

Tema 2. Conep:xanue yueOHOro MaTepuajia

Kopun, crenenu u KopHu u crenenu. 1-2
Jorapugpmel KopHu HaTypanbHOM CTENEHN U3 YUCIIAa U UX CBOMCTBA.

Crenenu ¢ pallMOHAIBHBIMU TIOKA3aTeNIIMU, UX CBOMCTBA.

Crenenu ¢ 1eCTBUTENILHBIMU MTOKA3aTENSIMU.

CBolicTBa CTENECHU C NEUCTBUTEILHBIM IOKA3aTEJIEM.

Jlorapugm.

Jlorapudm uucna. OcHOBHOE JIOTapUPMUIECKOE TOKICCTBO.

JlecsiTUuHBIC U HATYpallbHBIE TOTapU(MBI.

[TpaBuna newcTBuii ¢ JorapudMamu.

IIepexon Kk HOBOMY OCHOBAHHIO.

[IpeoOpazoBanue anreOpandecKux BhIPAKECHUH.

[IpeoOpa3oBaHue palMOHATBHBIX, UPPAIMOHATBHBIX CTENEHHBIX, MOKA3aTEIbHBIX H
Jorapu(MUUECKUX BbIPAKEHHH.

A BRARDNPNPDDNMNNMNDPNDNNDNDDNDDNDDN




HauMeHoBanue
pa3aeyioB U TEM

Conep:xxanue y4eOHOT0 MaTepuaJia, JJadopaTopHbIe M MPAKTHYECKHE PadoThl,
CaMoCTOsITeIbHAs padoTa 00y4yaImxcsi, Kypcopasi padora (mpoeKr)

O0BbeMm
yacoB

YpoBeHb
OCBOEHUS

IpakTHYeckne 3aHATHSA (He npedycMOmpeHbl)

KounTtpoJabHbie padoTsl (He npedycmompenul)

CamocrosiTe1bHas padoTa 00y4aromuxcs

- BBITIOJIHEHUE JOMAIIHUX 3aJJaHHiH,

- IOJITOTOBKA COOOIIEHHS MITH CO3/IaHKe TPE3CHTAINHU, TEMBI Ha BEIOOP:
1) Hcropus NpOUCXOKACHHS ¥ Pa3BUTHUS MMOHSATHS KOPHSL.
2) WcTopust npOUCXO0XKICHUS ¥ Pa3BUTHS ITOHSATHS CTCTICHU.
3) KopHu u cTeneny B IpUPOJE U TEXHUKE.
4) Wcropust MPOUCXOXKICHHS U PA3BUTHUS JJOrapru(MOB.
5) Ywcno e.
6) xou Hemep.
7) Jlorapugmsl B IpUpPOJIE U TEXHUKE.

- 3anoiHeHue Tabuuip! «KOpHU B cTeneHn»

- 3aroyiHeHne TadnuLbl «Jlorapupmen)

- pelIeHne oKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB

- peleHue JorapuPpMHUUECKUX YPaBHEHUN U

HEPaBEHCTB

14

Tema 3.
IIpsiMble U MJI0CKOCTH
B IIPOCTPAHCTBeE

Conep:xanue y4eOHOro MaTepuaJjia

B3aumHoe pacronoxeHue AByX NPsSMbIX B IIPOCTPAHCTBE.

[TapannenbHOCTh NMPSIMOI U TIJIOCKOCTH.

[TapamtenpsHOCTB IUIOCKOCTEN. IIepneHAMKYISIPHOCT IPSIMOM U IIJIOCKOCTH.
[lepieHaAMKYJIAp M HAKJIOHHAS. YTOJ MEXIY MPAMOU U MIIOCKOCTHIO.

JIByTpaHHBIN YroJl. YIoJ MEXAY IJIOCKOCTIMHU.

[leprieHAMKYIAPHOCTD IBYX MJIOCKOCTEM.

I'eomerpuueckue mpeoOpa3oBaHUS  MPOCTPAHCTBA:  MapajUIeTbHBIA  MEPEHOC,
CUMMETPUSI OTHOCUTEIIBHO TIOCKOCTH.

[TapamtensHOe npoekTupoBanue. [1nomans OpTOroHaIbHON IPOEKIUU.
N3o0pakeHne mpocTpaHCTBEHHBIX PHUTyp.

ADNDNDDNDDNDNDDN

NN

CamocrosiTe1bHas padoTa 00y4aromuxcst

- BBINOJIHEHUE JOMAIIHUX 3aJaHUH,
- 3anosiHeHune Taduibl «IIpsmMble B TPOCTPAaHCTBEY,

10




HauMeHoBanue
pa3aeyioB U TEM

Conep:xxanue y4eOHOT0 MaTepuaJia, JJadopaTopHbIe M MPAKTHYECKHE PadoThl,
CaMoCTOsITeIbHAs padoTa 00y4yaImxcsi, Kypcopasi padora (mpoeKr)

O0BbeMm
yacoB

YpoBeHb
OCBOEHUS

- 3anoJHeHue Tadbauisl «lIpsMble U MIIOCKOCTH B MPOCTPAHCTBEY,

- 3anojaHeHue Tabauiel «I1ockocTH B IPOCTPaHCTBEY,

- cO3JaHMe Npe3eHTalK Ha TeMy «[lapaiienbHOCTh U NEPIEHIUKYISIPHOCT B MOEH
CHELUATBbHOCTH.

Tema 4.
KomOunaTopuka

Conep:xanue yueOHOro marepuajia

OcHOBHbIE MTOHATUS KOMOMHATOPUKH.

3ajaur Ha TOJICYET YKciia pa3MEIeHUH, IEPECTAHOBOK, COUETAHUIA.
Pemenwue 3ana4 Ha mepeOoOp BapHaHTOB.

dopmyna 6uaoma HeroToHa.

CBoiicTBa OMHOMHHAIBHBIX KO3()PULINEHTOB.

Tpeyronpuuk [Tackans

CamocTrosiTesibHAsi padoTa 00y4aromuxcs
- BBINIOJIHEHUE JIOMAIIIHUX 3a/IaHuH,
- 3aM0JHEHHE TaOIUIBI « DIEMEHThl KOMOMHATOPHKIY.

Tema 5.
Koopaunatsl n
BEKTOPbI

Conep:xkanue y4eOHOro MaTepuaJjia

IIpssmoyronbHas (AexkapToBa) cucTeMa KOOPAUHAT B IPOCTPAHCTBE.

dopMyna pacCTOSTHUS MEXIY JBYMsI TOUKaMHU.

VYpaBHeHus chepbl, IIOCKOCTU U MPSIMOH.

Bektopel. Monynb BekTopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YUCIIO.

PasnosxeHne BeKTOpa 10 HaNpaBIEHUAM. YTOJ MEXAY ABYMSI BEKTOPaMHU.

IIpoekuust BexkTopa Ha ocb. KoopannaTe! BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB.

Hcnonp30BaHWe KOOpPAMHAT M BEKTOPOB IpU pEUIEHMM MaTEMAaTHUYECKUX U
MPUKJIAHBIX 33]1a4.

NPNDNDNDNDNDDNDDND

CamocrosiTeibHas padoTa 00y4aromuxcst
- BBITNIOJIHEHUE JOMAIIHUX 33aJaHHH,
- cozaHue npeseHTanuu «KoopanHaThl U BEKTOPHI BOKPYT HAaC».

Tema 6. OCHOBBI TPHTOHOMETPUH

Tema 6.1.
OcHOBHBIC TOHATHSA
TPUTOHOMETPHUH

Conep:xkanue y4eOHOro MaTepuaJjia

Pannannas mepa yria.
BpamarenbHoe 1BHXKEHUE.

NN




HaumeHoBaHue Conep:xxanue y4eOHOT0 MaTepuaJia, JJadopaTopHbIe M MPAKTHYECKHE PadoThl, Oo0bem YpoBeHb
pa3aesioB U TeM CaMoCTOsITeIbHAs padoTa 00y4yaImxcsi, Kypcopasi padora (mpoeKr) 4acoB OCBOCHUS
CuHyc, KOCUHYC, TAHT€HC Y KOTAHI'€HC YHCIIa. 2
CamocrosiTe1bHas padoTa 00y4aromuxcst 3 2
- BBITIOJTHEHHUE JOMAITHUX 3aJaHuM,
- IOATOTOBKA cooOuIeHus Ha TeMy «VIcTopus cTaHOBIEHUS U Pa3BUTHUS
TPUTOHOMETPUIY.
Tema 6.2. Conep:xkanue y4eOHOro MaTepuaJjia 6
OcHoBHbBIE ®opMyJIbl IPUBENEHUS. 2 1
TPUroHoMerpuieckue | Gopmyisl cioxeHus. PopMyIibl yABOCHHUS. 2
TOK/1eCTBA @DopMyJIbl TOJIOBUHHOTO yTJIa. 2
KonTtpoabHnas paéora 3a 1 cemecTp 2
CamocrosiTe1bHas padoTa 00y4aromuxcst 4 2
- BBIIIOJIHEHUE JIOMAIIHUX 33/1aHUH.
Hroro 3a 1 cemectp: 153
1 kypc 2 cemecTp
Tema 6.3. Conep:xanue yueOHOro marepuajia 8
IIpeoGpa3oBanue [IpeoOpazoBanrie CyMMBl TPUTOHOMETPHUYECKUX (YHKIHA B TPOU3BEACHHUE U 4 1
npocTeimmux MIPOU3BEICHUS B CYMMY.
TPUIOHOMeTpUYecKHX | BeipakxeHue TpuroHoMeTpudecknx (pyHKIHUI yepe3 TaHT€HC MOJIOBUHHOTO apryMEHTA. 4
BbIpaKEeHH I CamocrosiTe/ibHas padoTa 00y4aAKIINXCH 4 2
- BBINIOJIHEHUE JIOMAIIIHUX 33/1aHUH.
Tema 6.4. Conep:xanue yueOHOro marepuajia 10
Tpuronomerpuveckue | [Ipocreiiime TPUTOHOMETPUIECKHE YPABHEHUS. 2 1
YPABHEHHUS U [Ipocreiinme TpUroHOMETPUYECKHE HEPABEHCTBA. 2
HEpPaBEHCTBA OOparHbIe TPUTOHOMETPUUYECKHE (PYHKITUH. 2
ApKCUHYC, apKKOCHHYC, apDKTaHT€HC. 4
CamocrosiTeibHas padoTa 00y4aromuxcst 5) 2
- BBINIOJIHEHUE JIOMAIIIHUX 33/1aHUH.
Tema 7. Coaep:xanue yueOHOro marepuajia 18
DOyHKIHMH U rpauKH @Oynkuun. O6nacTh OnpenesieHus U MHOXKECTBO 3HA4YeHUH; rpaduk (yHKIHH, 2 1
nmocTpoeHue rpa@ukoB PyHKINH, 3aJaHHBIX PA3IMIHBIMU CITIOCOOAMH.
CpoiictBa (pyHKIIMH. MOHOTOHHOCTH, YE€THOCTh, HEUETHOCTh, OTPAHUUYCHHOCT, 2




HaumeHoBaHue Conep:xxanue y4eOHOT0 MaTepuaJia, JJadopaTopHbIe M MPAKTHYECKHE PadoThl, Oo0bem YpoBeHb
pa3aesioB U TeM CaMoCTOsITeIbHAs padoTa 00y4yaImxcsi, Kypcopasi padora (mpoeKr) 4acoB OCBOCHUS
MEePUOINYHOCTbD.
[TpomexyTku Bo3pacTaHus U yObIBaHUS, HAaUOOJIbIlIEE U HAMMEHbIIEE 3HAUYEHUS, TOUKHU 2
HKCTpEMyMa.
I'paduueckass wunTepnperanus. [IpuMepsl (QyHKIMOHATBHBIX 3aBUCHUMOCTEH B 2
pEaNbHBIX Mpolleccax U SBICHUSIX.
Apudmerndeckue omnepanuu Haa QGyHKUUIMH. CroxkHas QyHKIUS (KOMIIO3UIIHSA). 2
[ToHsATHE O HETIPEPHIBHOCTU (DYHKIIHH. 2
O6parsbie pyHknun. O6IacTh onpeeeHUs K 00J1aCTh 3HaAYEHUH 00paTHOM (PYHKITHH. 2
I'padux oOpaTHOH GYHKIUH.
Omnpenenenust yHKIUH, X CBONCTBA U TpaduKy. 2
[TpeoOpazoBanus rpadukos. [lapannenbHbIi epeHOC, CHMMETPHSI OTHOCUTEIBHO Ocei 2
KOOpIMHAT M CHMMETPUS OTHOCUTENIbHO Hauyajda KOOpAHWHAT, CHUMMETpUs
OTHOCHUTEJIBHO MPSIMOH Y = X, pacTsHKEHUE M CKATUE BJIOJIb OCEH KOOPIMHAT.
CamocrosiTe1bHas padoTa 00y4aromuxcst 9 2
- BBITIOJIHEHUE JIOMAIIIHUX 3a/IaHUH,
- COCTaBJIEHUE KOHCIEKTa 10 TeMe «JaeMeHTapHble GyHKUnU. CloxHbie QYyHKIUH.
OO6patHble QyHKIMNY,
- IOATOTOBKA coolmieHus o teme: «IIpumepsl pyHKIMOHATBHBIX 3aBUCUMOCTEH B
pEATbHBIX MPOLIECCaX U SIBICHUSIXY.
Tema 8. MHOrOrpaHHHKH U KPYIJible TeJa
Tema 8.1. Conep:xxaHue y4eOHOT0 MaTepuaJia 10
MHororpaHHukKu Bepmunbl, pebpa, TpaHM MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHble YTJIBL 2 1
Brinykibeie MHOTOrpaHHuKU. Teopema Ditepa.
[Tpusma. Ilpsimas u nHakaonHas npusma. [IpaBunsHas npusma. [apannenenunen. Kyo6. 2
[Tupamupna. [IpaBunibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.
Cummerpui B KyOe, B mapajuiesienurnesie, B Ipu3Me 1 MUpaMue. 2
Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBI. 2
[IpencraBnenue o MpaBMIIbHBIX MHOTOIPaHHUKAX (TeTpasape, Kyoe, oKTasape, 2
J0JICKAdIpe U UKOCAdPE).
CamocTrosiTe/ibHasi padoTa 00y4arOIIMXCSA 5 2

- COCTaBIJIEHUE KPOCCBOp/Ia Ha TeMy «MHOTOTPaHHUKH U UX AJIIEMEHTHD,
- co3J]aHKe Mpe3eHTaIK Ha TeMy « MHOTOrpaHHUKY B Moel mpodeccuny,




HauMeHoBanue
pa3aeyioB U TEM

Conep:xxanue y4eOHOT0 MaTepuaJia, JJadopaTopHbIe M MPAKTHYECKHE PadoThl,
CaMoCTOsITeIbHAs padoTa 00y4yaImxcsi, Kypcopasi padora (mpoeKr)

O0BbeMm
yacoB

YpoBeHb
OCBOEHUS

- pPCHICHUC 3a1a4 110 TCMC ((MHOFOI‘paHHI/IKI/I».

Tema 8.2.
Tesa u moBepxHOCTH
BpallleHHA

Conep:xanue yueOHOro marepuajia

[unuHIp U KOHYC. Y CEUEHHBIN KOHYC.

OcHoBaHue, BbICOTa, 00KOBasi IOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.
OceBble C€UEHUS U CEUEHUS, TapaJuIeIbHbIE OCHOBAHUIO.

[Iap u cdepa, ux ceuenus. KacareapHas miIockocTh K cdepe.

CamocrosiTeibHas padoTa 00y4aromuxcst

- BBITIOJTHEHHUE JIOMAITHUX 3aJaHuM,

- peleHue 3aaa4 1no reme «Kpyrisle Tenay,

- cocTaBiieHne KpoccBopa «Kpyrible Tena 1 uX 3J1€EMEHTBI»,
- co3iaHue npeseHranun «Kpyribsle Tena BOKpYyT Hacy.

AN DN DN

Tema 8.3.
HN3mepenus B
reoMeTpuu

Conep:xkanue y4eOHOro MaTepuaJjia

O6bem u ero uzmepenue. MHTerpanpHas popmysa oobema.

®opmyitel 00beMa KyOa, IPSIMOYTOIBHOTO Mapajuieienuie/ia, IPU3MBbI, [HITHHIIPA.
®opmyiibl 00beMa TUpaMuIbl U KoHyca. @opMyJIbl IO I1 TOBEPXHOCTEH IIMIMHAPA
1 KoHyca. ®opmyiibl o0beMa 1apa 1 momaan chepsl.

[TogoGue Ten. OTHOIIEHUS TUTONIAACH MOBEPXHOCTEH U 00bEMOB MOJO0OHBIX TEJ.

N N N 0o

N

CamocrosiTe1bHas padoTa 00y4aromuxcst

- BBITIOJTHEHHUE TOMAITHUX 3aJaHuM,

- pemieHue 3aaa4 1o reme «O0beM Ky0a, IPsAMOYTOJIBHOTO Napaliesienunea,
MPU3MBI, UJIAHIPA,

- pelieHue 3aaa4 1o teme «llnomanp noBepxHoCcTEN HUIMHIPA U KOHYCa»,

- peleHue 3aaa4 1no reMe «O0beM mapay.

SN

Tema 9.

Hauana
MaTeMAaTH4eCKOro
aHaJM3a.
HNuTerpaJn u ero
NpUMeHEeHHue.

Conep:xanue yueOHOro marepuajia

38

ITocnegoBarenbHOCTH.

CHOCO6BI 3alaHuAa " CBOMCTBA YHUCJIOBBIX HOCHGHOB&TGHBHOCTGﬁ.

[TonsiTue o mpeaene nocienoBareabHOCTU. CyIlleCTBOBAHUE MPpeAeia MOHOTOHHOM
OFpaHI/I‘-IeHHOI\/'I IIOCIICI0OBATCIIbHOCTH.

CyMmMupoBaHH€ MOCIIEI0BATEIbHOCTEN.

beckoneuHo yObIBaroIasi reoMeTpruieckas Iporpeccus U ee CyMMma.
[IpounsBogHas.

[TonsiTre 0 MPON3BOIHON (PYHKITHH, €€ TECOMETPUUECKUN U (PU3UIECKUNA CMBICIT.
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HauMeHoBanue
pa3aeyioB U TEM

Conep:xxanue y4eOHOT0 MaTepuaJia, JJadopaTopHbIe M MPAKTHYECKHE PadoThl,
CaMoCTOsITeIbHAs padoTa 00y4yaImxcsi, Kypcopasi padora (mpoeKr)

O0BbeMm
yacoB

YpoBeHb
OCBOEHUS

VYpaBHeHHE KacaTeNbHON K TpapuKy (QyHKIIHH.

[Ipon3BoHBIE CyMMBI, Pa3HOCTH, IPOU3BEICHMS, YACTHBIE.

[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLHI.

[IpuMeHeHne Mpou3BOIHOM K UCCIEOBAHUIO (DYHKITUH M TOCTPOCHUIO TPA(UKOB.
[Tpou3BoaHbIe 00paTHON (QYHKIUU M KOMIIO3ULUH (DYHKITUH.

ITprmepsl MCIOIB30BaHUS MPOU3BOAHOM [UIsl HAXOXKICHUSA HAWIYyYIIEro PEIICHUs B
MIPUKJIAJHBIX 33a4ax.

Bropas mpousBogHas, ee reoMeTpruuecKuil ¥ GU3HIECKUIN CMBICIL.

Haxosxnenue ckopocTH JuIst Iporecca, 3a1aHHoro (opMyJion U rpadukom.
[TepBooOpasHast 1 HHTETpaI.

IIpuMeHeHue ONpeAeIICeHHOr0 UHTETpaia Il HaX0KICHUs TUIOIAAU KPUBOIMHENHOMN
Tpaneuuy.

®opmyna Herorona—Jleitbuuma.

[Tpumepbl IpUMEHEHHs UHTerpaja B GU3NKE U TEOMETPHUH.

NDNDNDNDDN

NDNDNDN

N DN

CamocTosiTesibHAsI padoTa 00y4aromuxcs

- BBINIOJIHEHUE JIOMAILIHUX 3aJIaHUH,

- petienue 3a1a4 no teme «Haxoxxnenne npon3BOIHBIXY,

- peiienue 3aaa4 no teme «lIpuMeHenre npou3BOAHON,

- co3aHue npe3eHTauu Ha Temy «[IpumeHeHne naTerpana B QU3NKe».

19

Tema 10.
DJIeMeHTbI TEOPUH
BEPOATHOCTEN U
MaTeMaTH4eCKOi
CTATUCTUKH

Conep:xanue y4eOHOro MaTepuaJjia

12

CoOpITHE, BEPOSTHOCTH COOBITHSI, CTIOKEHUE M YMHOXKEHHE BeposiTHOCTeH. [ToHsiTHE O
HE3aBHCUMOCTH COOBITHH.

JluckpeTrHas ciy4yaliHas BEJIMYUHA, 3aKOH €€ PacIlpeeIICHHUs .

UucnoBble XapakTEPUCTUKH TUCKPETHOM CIydailHON BenuuuHbl. [loHATHE O 3aKOHE
OOJIBIITUX YHCEII.

[IpencraBnenne  nmaHHBIX  (TAONMIBI, AUArpaMMbl, TrpaduKu), TeHepaJIbHas
COBOKYITHOCTh, BBEIOOpKA, cpefHee apudmeTnueckoe, Menuana. [loHsTtue o 3amadax
MaTEeMaTHYeCKON CTaTUCTUKH.

Pemenue nmpakTuueckux 3a7ayd ¢ MPUMEHEHHEM BEPOSITHOCTHBIX METO/I0B.

CamocrosiTeibHas padoTa 00y4aromuxcst
- BBIIIOJIHEHUE JOMAIITHUX 3aJaHUN
- pemieHue 3aa4 no teme « Teopus BeposTHOCTU. Penienue 3agau»




HaumeHoBaHue Conep:xxanue y4eOHOT0 MaTepuaJia, JJadopaTopHbIe M MPAKTHYECKHE PadoThl, Oo0bem YpoBeHb
pa3aesioB U TeM CaMoCTOsITeIbHAs padoTa 00y4yaImxcsi, Kypcopasi padora (mpoeKr) 4acoB OCBOCHUS
Tema 11. Coaep:xanue yueOHOro marepuajia 20
YpaBuenusi u VYpaBHEHHUS U CUCTEMBI YPAaBHEHU. 2 1
HEepaBeHCTBA PanvoHaneHble, WppanMOHAIbHBIC, IOKA3aTeIbHbIE W  TPUTOHOMETPUYECKHE 2
YPaBHEHHUS U CUCTEMBI.
PaBHOCHUITBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM. 2
OcHOBHBIE ITPUEMBI HX peLIeHUS (Pa3JIoKeHUEe Ha MHOXKUTEINH, BBEJICHUE HOBBIX 2
HEU3BECTHBIX, MTOJCTAHOBKA, TPaUUECKUI METO).
Hepasencraa. PannonainbHsle, UPpaLMOHAIILHBIE, II0Ka3aTeIbHbIE u 2
TPUTOHOMETpHYECKHE HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PEIICHHUS.
Hcnonb3oBanue CBOMCTB U rpauKoB (GYHKINH MPU PEIICHUU YPaBHEHUH U 2
HEpaBEHCTB. MeTo1 HUHTEPBAJIOB.
N300parkeHre Ha KOOPAMHATHON TJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH U 2
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.
IIpuknanueie 3amaun. IlpuMeHeHuMe MaTeMaTUYECKUX METOAOB Ul  pELICHUs 2
COJIep>KaTeNbHBIX 3a/1a4 U3 PA3JIMYHBIX 00JIacTel HAYKU U TPAKTHKH.
WuTepnperanus pe3ynbraTta, yueT peajJbHbIX OrpaHUYCHHH. 2
KonTtpouabnas padora 2
CamocTrosiTe/ibHasi padoTa 00y4aArIIMXCSA 10 2
- BBIIIOJIHEHUE IOMAIIHUX 3a/laHUH.
Htoro 3a 2 cemecTp: 198
Bcero: 351

Jlnist XapaKTepUCTUKU YPOBHS OCBOCHUS Y4eOHOTO MaTepHasa UCTIONb3YIOTCS CIeAyIore 0003HaYCHNUS:

1. — 03HAKOMMTENbHBIN (Y3HaBaHHE paHee N3YYEHHBIX 0OBEKTOB, CBOHCTB);

2. — PeTPOAYKTUBHBIH (BBITOTHEHUE ICSITEIILHOCTH IO 00pa3ily, MHCTPYKIIMU WITH IO PYKOBOICTBOM)

3. — IPOJYKTUBHBIN (IJITAHUPOBAaHUE U CaMOCTOSITENILHOE ~ BBITIOJIHEHUE JIEATEIILHOCTH, perieHue npoOJIEeMHBIX 3a/1a4)



IIpumepHbIe TEMBI T0KJIAN0B (pedpepaToB, COOOIIEHMIH)

— HenpepriBubie apodu.

— IlpumeHeHMe CIIOKHBIX MPOLIEHTOB B SKOHOMUYECKUX pacueTax.
— INapamrenpHOE TPOSKTUPOBAHHE.

— CpenHue 3HaUYCHUS U UX IPUMEHEHHE B CTATHCTHKE.

BekTopHoe 3a1anre NpsIMbIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

— CroxeHre TapMOHUYECKUX KOJIeOaHUH.

— I'paduueckoe penienne ypaBHEHHI 1 HEPABEHCTB.
— IlpaBuiibHbBIE U TOTYTIPABUIIbHBIE MHOTOTPAHHUKH.
— Konuueckue ceueHus 1 UX NPUMEHEHHE B TEXHUKE.

[TonsTre auddepennana u ero NPUIOKEHHS.

— (CxeMbl IOBTOPHBIX HCTIbITAHUI bepHyiu.

HccnenoBanue ypaBHEHUN U HEPABEHCTB C IMapaMETPOM

2.3. XapakTepucTHKA OCHOBHBIX BHI0B y4eOHOM J1eATeJIbHOCTH

o0yuyaromuxcst

Conep:xxanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB JeITeIbHOCTH
o0yuawuerocst

BBenenue

O3HakoOMJIEHHE C POJIbIO MAaTEMaTHKH B HAayKe, TEXHUKE,
HKOHOMHUKE, HH(POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUIECKOM
nesaTeabHOCTH. O3HaKOMIICHHE C LIESIMU U 337a4aMU U3y4EHUs
MaTeMaTHKH 1pu ocBoeHnu npodeccuit CI1O u cnienmansHocTei
Clio

Tema 1.
PazButHne nousaTHsa o
qucie

Brinmonnenue apudMeTndeckux ISHCTBUI HAJl YUCTIaMHU, COUeTast
YCTHBIE U MUCbMEHHbIE NTpHeMbl. HaxoxxaeHne npuoiinKeHHbIX
3HAYCHUU BEJIMYMH U MOTPEIIHOCTEH BhIUMCIEeHUH (a0COMOTHON U
OTHOCHUTEJIbHOW); CpPaBHEHHE YHCIIOBBIX

BeIpakeHUI. HaxoxxaeHne ommook B mpeoOpa3oBaHUsIX U
BBIYUCIICHUX (OTHOCUTCS KO BCEM ITYHKTAM IPOTrPAMMBI)

Tema 2.
Kopnu, crenenu n
sorapudmpl

O3HaKoOMJIEHHUE C TOHATHEM KOPHS N-I CTENEHU, CBOWCTBaMU
paaMKaJoB U IIPaBUIIAMU CpPAaBHEHUS KOpHEH. DPOpMyIupoBaHue
OIIpEIETICHUS KOPHS U CBOMCTB KOpHEU. BbIYKCIIEHNE U CPAaBHEHUE
KOpHEH, BBIMOJIHEHUE TPUKUIKY 3HaueHus: KopHs. [IpeoOpa3oBanue
YHCIOBBIX U OYKBEHHBIX BBIPAKECHUH, COIEPIKAIINX PaUKaIIbI.
Beinonnenune pacuetoB no ¢popmysam, COAEPKALUM paJnuKabl,
OCYILIECTBIISISE HEOOXOUMBIE TTOACTAaHOBKH U TIPE0Opa30BaHMUSL.
Onpenenenre paBHOCUILHOCTH BBIPAKEHHH C paIuKaIaMH.
Pewenne nppanOHAIBHBIX YPABHEHUN.

O3HaKOMIICHHE C TOHATHEM CTEIICHU C JCHCTBUTEIbHBIM
nokasaresieM. Haxoxx1eHne 3Ha4eHUH CTEIIEHH, UCIIOJb3Ys IIPU
HE00XOIMMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA. 3alIUChIBAHUE
KOpHs N-I CTENeHU B BUJE CTETIEHU ¢ APOOHBIM MOKa3aTeaeM U
Hao000pOT.

DopMyIMPOBAHKUE CBOWCTB CTEIICHEN. BhIYKCIIEHHE CTEIIEHEH ¢
PalMOHAIBLHBIM IIOKA3aTEJIEM, BBIITOJIHEHUE PUKHUIKA 3HAYCHUS

16




CTEIEHU, CPABHEHHE CTETICHEH.

[IpeoOpazoBanue YUCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
COZEpKAIlMX CTENIEHU, IPUMEHSI CBOMCTBa. Penienue
IIOKa3aTEJIbHBIX YPABHEHUM.

O3HakoMJIEHHE C IPUMEHEHUEM KOPHEN U CTETIEHEN NpU
BBIYUCJICHUU CPCAHUX, NCIICHUHN OTPE3Ka B «30JI0OTOM CCHCHHUU)).
Pemennie npukiaaHbIX 3a7]a4 Ha CJIOKHbIE MPOLIEHTHI

Tema 3.
[IpsimbIe 1 TIIOCKOCTH B
MIPOCTPAHCTBE

DopMyIMPOBKA U TPUBEACHUE 10KA3aTEIBCTB IPU3HAKOB
B3aMMHOTI'0 PACMOJI0KEHUS PSIMBIX U IUIOCKOcTel. Pacnio3HaBaHue
Ha YepTexax 1 MOJENSIX Pa3InYHbIX CIy4yaeB B3aUMHOIO
PacCIIOIOKEHUS MPSAMBIX U INTIOCKOCTEHN, apryMEHTUPOBAHUE CBOUX
CYXIECHUM.

DopmyIHpoBaHUE ONIPEAECICHUN, MPU3HAKOB U CBOMCTB
napajuieIbHbIX U MEPIEHANKYISIPHBIX TNIOCKOCTEN, ABYTPAHHBIX U
JIMHEWHBIX YIJIOB.

BrinonHenue nocTpoeHus yrioB MEXAY MPSMbIMU, TIPSIMOM U
MJIOCKOCTBIO, MEXAY IUIOCKOCTSMHU 110 OMMCAHUIO U PacllO3HABaHUE
UX Ha MOJIEISX.

[IpuMeHeHne NPU3HAKOB U CBOKCTB PACIOJIOKEHUS IPSIMBIX U
IUIOCKOCTEN MpH pEeLIeHUH 3a/1a4.

N300paxeHne Ha pUCYHKax U KOHCTPYHPOBAHHUE HA MOJEIIAX
NEePHEHANKYISIPOB U HAKIIOHHBIX K MJIOCKOCTH, PSIMBIX,
NapauIeIbHbIX MIJIOCKOCTEH, YIIIOB MEXKY NMPSAMOU U IJIOCKOCTBIO U
000CHOBaHKE TIOCTPOCHUSI.

Pemenne 3a1ay Ha BBIYKACIEHNE TEOMETPUYECKUX BEJTUYMH.
OrnuchIBaHUE PACCTOSIHUSL OT TOYKH JI0 TNIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEKY MNIOCKOCTSMHM, MEKY CKPEIIUBAOIIUMUCS
IPSIMBIMHU, MEXKTy TPOU3BOJIBHBIME (PUTYpaMu B TIPOCTPAHCTBE.
DopMyIMPOBAHKE U JI0KA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHusAX (TEOpEM CYILIECTBOBAHMS, CBOMCTBA).

N300pakeHne Ha yepTekax U MOJCIISIX PACCTOSIHUS M1 00OCHOBaHHUE
CBOMX CyKIeHMI. OlpenereHne 1 BbIUNCICHUE PACCTOSHUN B
npoctpanctse. [Ipumenenne hopMyIl U TeopeM IIIaHUMETPUU AJIs
pelieHus 3a1a4.

O3HaKOMJIEHUE C TOHATHEM MApPAJLIEIbHOTO IPOESKTUPOBAHMS U €T0
ceorictBamu. GopMyIMpOBaHUE TEOPEMBI O IIIOIIALN
OpPTOrOHAJILHOM NMPOEKIMU MHOTOYyToIbHUKA. [IpuMenenne Teopun
JUTsE 0OOCHOBAHMS IOCTPOCHHUH U BHIYMCIICHHIA.
ApryMEHTHUPOBAaHHE CBOUX CYXIAECHUHN O B3aMMHOM PacIOJIOKEHUU
IPOCTPAHCTBEHHBIX (PUTYD.

Tema 4.
Kombunaropuka

N3yuenue npaBuiaa KOMOMHATOPUKH U IPUMEHEHHE TIPU PEIIEHUN
KOMOMHATOPHBIX 33/1a4.

Pemenne KoOMOMHATOPHBIX 33aa4 METOIOM Itepedopa U Mo MPABUITY
YMHOKCHHUS.

O3HakoMIIEHHE C TOHATUAMU KOMOMHATOPUKU: Pa3MELICHUAMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (POPMYIIaAMU JIJIsl UX BBIYUCIICHUSI.
OObsicHeHHE U TpUMEHEHUe (HOpMyYJT 17151 BBIYUCIICHUS
Ppa3MEILEeHN, IEPECTaHOBOK U COYETAHUI IIPU PEILICHUH 3a1a4.
Osnakomienue ¢ 6uHoMoM HproToHa u TpeyroiasHukoM [Tackas.
Penienne nmpakTudeckux 3a4ad ¢ UCIOJIb30BaHUEM MIOHATUN U
paBUJ KOMOMHATOPUKHU

Tewma 5.

O3HakoMJIEHHE € IOHATHEM BeKTopa. M3ydeHne nexaproBoii
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KoopauHatsl 1 BEKTOPBI

CHUCTEMBbI KOOPAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE 110 3aJaHHBIM
KOOpAMHATaM TOYEK U IUNIOCKOCTEN, HAXO0KIEHUE KOOPINHAT TOYCK.
Haxoxxnenue ypaBHEHUN OKpPY>KHOCTH, C(epbl, IIIOCKOCTH.
Brrunciienne paccTostHud MEXIY TOYKAMM.

N3yueHue cBONCTB BEKTOPHBIX BEIUYHH, IIPABUII PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUJI HAXOKICHUS
KOOPJMHAT BEKTOPA B IPOCTPAHCTBE, IPABUJI JEHCTBUMN C
BEKTOPAMH, 33JaHHBIMHA KOOPAMHATAMH.

IIpuMeHeHue Teopuu NpU PELICHUH 3a/1a4 Ha IEUCTBUS C
BEKTOPAMH.

N3ydeHne CKaJsIpHOTrO MIPOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUS NPSAMON U TWIOCKOCTHU. [IprMeHeHne Teopuu npu
pELIeHNH 3a/1a4 Ha AEWCTBUSI C BEKTOPaMH, KOOPJUHATHBIN METO/,
IIPUMEHEHNE BEKTOPOB I BEIYHACIICHHS BEIMYMH YIJIOB U
PacCTOSTHUMN.

O3HaKOMIICHHE ¢ TOKA3aTEIbCTBAMHU TEOPEM CTEPEOMETPUU O
B3aUMHOM PAaCIIOJIOKEHUH IIPSAMBIX U IIJIOCKOCTEH €
UCIIOJIb30BAHUEM BEKTOPOB

Tema 6.1. N3yueHnue paagnaHHOTO METO/1a U3MEPEHHUS YTIIOB BPAILLIEHUS U UX

OCHOBHBIE TOHATHS CBSI3U C TpaJyCHOU Mepoii. M300pakeHne yrioB BpalleHus Ha

TPUTOHOMETPUU OKPYHOCTH, COOTHECEHUE BEJIMUUHBI yTIJIa C €r0 PACIIONOKEHUEM.
DopMyIUPOBaHKE ONPEACICHHN TPUTOHOMETPUUYECKUX (DYHKITHI
JUISL YTJI0B TIOBOPOTA U OCTPBIX YIJIOB MPSMOYTOIBHOTO
TPEYroJbHUKA 1 OOBSICHEHNE UX B3aMMOCBSI3H

Tema 6.2. [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB JJIs

OcHoBHBIE BBIYUCIICHUS] 3HAYCHUH TPUTOHOMETPHUECKUX (DYHKIUHN 110 OTHOM

TPUTOHOMETPUUECKHE U3 HUX

TOXJIECTBA

Tema 6.3. N3yuenne oCHOBHBIX (hOPMYJT TPUTOHOMETPHUH: (POPMYITBI

ITpeoOpaszoBanue CJIOKCHHSI, YABOCHUS, TIPe0Opa3oBaHUs CYMMBI

MPOCTEUIINX TPUTOHOMETPHUECKUX (QYHKIMI B IPOU3BEACHHUE U TPOU3BE/ICHNUS B

TPUTOHOMETPUUYECKUX CyMMY U NPUMEHEHHE MPU BHIYUCICHUH 3HAYCHUS

BBIPaKCHU I TPUTOHOMETPUYECKOTO BBIPAKEHHUSI U YITPOILIEHHUS €TO.
O3HakoMJIEHUE CO CBOMCTBAMHU CUMMETPHUU TOUEK HA €TMHUYHOMN
OKPYKHOCTHU M IPUMEHEHHE UX JUIsl BbIBOIa GOpMYJI IPUBEICHUS

Tema 6.4. O3HakoMIIEHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPHUECKUX

Tpuronomerpuueckue GyHKITHA.

ypaBHEHUS U N3yuenue onpeneneHuit apkcuHyca, apkKOCHHYCa, apKTaHTeHca

HEPaBEHCTBA yncia, GopMyJIupOBaHUE UX, N300paKeHHE Ha €AMHUYHON
OKPY’KHOCTHU, IPUMEHEHHE MPU PEIICHUU YPABHEHHI

Tema 7. O3HaKkoOMJIEHUE C TOHSATHUEM ITIEPEMEHHOM, TPUMEpaMU

OyHKIMU U TpaduKu

3aBUCUMOCTEN MEXAY MePEMEHHBIMHU.

O3HakoMJIEHHUE C TOHATHEM I'paduka, OnpeaeneHue
NPUHAIICKHOCTH TOUKH Tpaduky ¢pyHkuuu. OnpeneneHue no
dbopmyie mpocTeiIeit 3aBUCUMOCTH, BUIa €€ Tpaduka.
Bripaxenue no ¢popmyse o1HOM NEpEeMEHHOI uepes ApyTrue.
OzHakomyieHHe ¢ onpezenieHneM GyHKIUH, popMyIUpOBaHUE €TO.
Haxoxnenue obnactu onpeeneHus 1 00JacTi 3HaYCHUH (YHKIHH
O3zHakoMJIeHHE ¢ TpUMepaMi (PYHKIIMOHATIbHBIX 3aBUCUMOCTEHN B
peabHBIX MpOIeccax U3 CMEXKHBIX TUCHUIUIMH. O3HAKOMJIEHUE C
JI0KAa3aTeJIbHBIMU PACCYKICHUSIMH HEKOTOPBIX CBOWCTB JIMHEHHOW U
KBaJAPaTUYHON (PYHKITUH, POBEICHNE UCCIICIOBAHUSI THHEHHOM,
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KyCOYHO-JTUHEHHOM, APOOHO-ITMHEHHON U KBaIpaTUUHOHN (DYyHKITHIHA,
noctpoenue ux rpapukos. [Toctpoenne u ureHne rpagukos
¢ynkuuit. Mccnenoanue GpyHKIum.

CocrapneHue BU0B GYHKIHUHN 10 JaHHOMY YCIIOBHIO, PELLICHUE
3a/1a4 Ha DKCTPEMYM.

Brimonaenune npeodbpazoBanuii rpaduka GyHKINH.

Wzydenue noustus oOpaTHON (GYHKINH, ONpEACTICHUE BUIA U
nocTpoeHue rpadguka oopaTHON (GYHKIMH, HAXOXKICHHUE €e 00J1acTh
orperneneHus 1 obnactu 3HaueHuil. [Ipumenenne cBOUCTB QpyHKIUH
IIPY UCCIIeI0BAaHUN YPABHEHUH U PELICHUN 33124 HA SKCTPEMYM.
O3HakoMIIEHHE C TIOHSATHEM CIIOKHOW (QyHKIMHM Bhruucienue
3Ha4YCHUH (DYHKIMI 110 3HAUCHUIO apTyMEHTa.

Omnpenenenue NOI0KEHNsI TOYKU HA TpaduKe 10 ee KOOpAUHATaM U
Hao000pOT.

Hcnonp3oBanue CBOMCTB (PyHKIUI I CpaBHEHUS 3HAUCHHIHA
cTerneHen u jorapupmMoB.

[Toctpoenue rpaduKoOB CTENEHHBIX U JIOTapU(PMUIECKUX (DYHKITHIA.
Pemienune nokasaTenbHbIX U JTOrapu(pMUUECKHX YPABHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHUE C TOHSTHEM HEMPEPHIBHON MEPUOIUYECKON
¢byHKkunu, GopMyIMpoBaHUE CBOMCTB CHHYCa U KOCHHYCA,
MOCTPOEHNE UX rpauKOB.

O3HakoMJICHHE C TIOHATHEM TaPMOHHUYECKUX KOJICOAHUH U
IpUMEpaMu rapMOHUYECKUX KOJIEOAHUM 1JIs ONUCAHUS POLIECCOB
B (pU3UKE U IpyTUX 007IaCTAX 3HAHUS.

O3HaKOMJICHUE C TTOHSATHEM Pa3phIBHON MEPUOAMUECKON PYHKIIUH,
(dbopMynHMpoBaHUE CBOMCTB TaHT€HCA U KOTAHT'€HCA, IOCTPOECHUE UX
rpaduKoB.

[Ipumenenue cBOWCTB (PYHKIMHN JJIs1 CPAaBHEHUSI 3HAUCHU I
TPUTOHOMETPUUYECKUX (DYHKIMMH, pEIIeHUs] TPUTOHOMETPHUUECKUX
YPaBHEHUHU.

[TocTpoenue rpadkoB 0OpaTHBIX TPUTOHOMETPUUECKHUX (DYHKITHI
U OmpeJiesieHre 1o rpaduKaM UX CBOMCTB.

Brimosnaenue npeobpa3zoBanus rpaguKoB

Tema 8.1.
MHororpanHuku

Onuncanne 1 XapakTEpPUCTUKA PAa3JIMYHbBIX BU/I0B MHOTOI'PAaHHHKOB,
[IEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.

N3006paxeHre MHOTOIrPaHHUKOB U BBIIOJIHEHNE TOCTPOEHUS Ha
U300paKEHHSIX U MOJICJIIX MHOTOTPAHHUKOB.

Brruncienue TMHEWHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypalusx, apryMEHTUPOBAaHUE CBOUX CY>KICHUH.
XapakTepucTuka U u300pakeHne CeUeHUs, Pa3BEPTKU
MHOTOTPaHHUKOB, BBIYMCIIEHUE IUIOIAJIEH TOBEPXHOCTEH.
[TocTpoenre mpoCcTeUINX ceueHU Ky0a, TPU3MBbI, TUPAMU/IBI.
[Tpumenenne GpakToB U CBEICHUH 13 TUIAHUMETPHH.
O3HakoMJIEHHE C BUAAMU CUMMETPUNA B TPOCTPAHCTBE,
dbopMynpoBaHHEe OMpeeIECHUI U CBOWCTB. XapaKTePUCTHKA
CUMMETpPHUU TEN BPALLEHNUS] © MHOTOTPAaHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUHU IIPU PELICHUU 3a/a4.
Hcnonp3oBanne npuoOpPETEeHHBIX 3HAHUN AJIS1 UCCIIEI0BAHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHHE
PUCYHKOB I10 YCJIOBHSIM 3a/1a4
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Tema 8.2.
Tena n moBepXHOCTH
BpaILlCHUSA

O3HakOMJICHHUE C BUJIAMU TeJl BpalleHus, JOopMyITUPOBaHUE UX
ONpeAeICHUN U CBOMCTB.

DopMyIUPOBAHUE TEOPEM O CEYEHUU IIapa MIOCKOCTHIO U
MJIOCKOCTH, KacaTeJIbHOM K cepe

XapakTepucTuka U U300paKeHHE TeN BPAIICHUS, UX PA3BEPTKH,
CCUCHHUSI.

Pemenue 3a1ay Ha NOCTPOECHUE CEYEHU, BBIYUCIIEHUE JIJIVH,
paccTosiHuM, yriioB, miomanaei. [Iposenenne noka3aTeabHbIX
paccyXJIeHHI npu perieHn  3a1ad.

[IprMeHeHre CBOMCTB CHMMETPHUH TIPU PEIICHUH 3a/1a4 Ha Teja
BpaIllleHusi, KOMOMHAIIUIO TEJL.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBHITTOJIHEHHE PUCYHKA 10
YCJIOBHIO 33]1a41

Tema 8.3.
N3mepenus B reoMeTpuun

O3HaKOMJICHHUE C TTOHATHSIMH IJIOMAAN U 00beMa, aKCHOMaMU 1
CBOMCTBaMH.

Pemenue 3a1a4 Ha BRIYMCIICHHE TUTOIIA I TUIOCKUX (UTYD C
MIPUMEHEHHUEM COOTBETCTBYIONTUX (GOPMYIT B (PaKTOB U3
MJIaHUMETPUH.

W3ydeHne TeopeM O BBIUUCICHUH 00bEMOB MPOCTPAHCTBEHHBIX Tell,
pelieHne 3aa4 Ha mpuMeHeHue GopMyTT BBIYUCIICHUsT 00BEMOB.
N3yuenune ¢hopmys i1t BEIYUCIICHUS TUIOIIAICH TOBEPXHOCTEH
MHOTOIPAaHHUKOB U TE€J BPAILLICHUS.

O3HakoMJIEHUE C METOAOM BBIYMCIICHUS TUIOLIAAN TOBEPXHOCTH
cdepsl.

Pemenue 3a1a4 Ha BBIYMCIIEHUE TUIOIIAIEA IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIl

Tema 9.

Hauvana
MaTeMaTH4YCCKOI'O
aHaJIM3a.
WNurerpai u ero
MPUMEHEHHE.

O3HaKOMIICHHE C TOHATHEM YMCIOBOU MTOCIIENOBATEILHOCTH,
crioco0amH ee 3a/1aHusl, BEIYUCICHUSIMH €€ YJICHOB.
O3HaKOMJICHHE C TOHATHEM IIpeiesa IOCIeJ0BATEIIBHOCTH.
O3HaKOMJIEHHE C BEIYMCIEHUEM CYMMbI O€CKOHEYHOTO YHCIOBOTO
psiza Ha IPUMEpPE BBIUMCIIEHUS CYMMbl OECKOHEUHO yOBIBAIOLIEH
T€OMETPUYECKON ITPOTPECCUMN.

Pemenue 3agau Ha mpuMeHeHHE HOPMYJIbI CyMMbl OECKOHEYHO
yObIBaroIIei reOMETPUYECKOM MPOTPECCHH

O3HaKOMJIEHUE C TOHATHUEM MTPOU3BOAHOM.

Wzyuenue u hopMynupoBaHue ee MEXaHUIECKOTO U
TEOMETPUYECKOTO CMBICTIA, U3YYEHHUE aJITOPUTMA BEIYACIICHUS
IIPOM3BOJHON HA IPUMEPE BBIYMCIEHUS MTHOBEHHOM CKOPOCTU U
YTII0BOTO KOd(PHIeHTa KacaTeIbHOM.

CocraBieHne ypaBHEHUS KacaTelbHOM B 00IIEM BHIE.

VYcBoenue npaswit auddhepeHIupoBaHus, TAOIHUIIBI TPOU3BOTHBIX
3JIEMEHTAPHBIX (QYHKIMNA, TpUMEHEeHUE 1 Tud epeHIINpOBaHUS
GyHKIHA, COCTaBICHUS ypaBHEHUS KacaTeIbHOM.

Wzyuenue TeopeM o CBSA3M CBOWCTB (QYHKLUHU U TIPOU3BOTHOMH,
bopMyITUPOBKA UX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOAHOMN UCCIIeTOBAHMS (DYHKIIUH,
3aJlaHHON (HhOPMYJIOH.

YcraHoBiieHUE CBS3U CBOWCTB (DYHKIIUH U IIPOU3BOAHOM 110 UX
rpadgukam.

[IpuMeHeHue MPOU3BOIHON IS PEILICHU 3a1a4 HAa HAX0XKACHUE
HanOOJIbIIEr0, HAMMEHBIIETO 3HAYEHUS U HAa HaX0XKJICHHUE
JKCTpEMyMa.
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O3HakoOMJICHHE C TIOHATHEM HHTErpaia ¥ nepBooOpa3Hoi.
N3yuenune npaBuia BEIYUCICHUS TIEPBOOOPA3HON B TEOPEMBI
Hrrotona—JleitOaunma.

Pemenue 3amau Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOTHOM,
BBIYHUCIICHHE NIEPBOOOPA3HO I JaHHOW (DYHKIIMH.
Pemenue 3a1a4 Ha MpUMEHEHNUE UHTETpalia JAJisl BBIYUCICHUS
(bU3MYECKUX BETMYHH U TUIOIIAICH

Tema 10.
DJIEMEHTHI TEOPUH
BEPOATHOCTEN U

U3Yy4YEHUE KIIACCUYECKOTO ONPEEIICHUS BEPOATHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEN.
PaccmoTrpenue npumMepoB BEIYKMCIICHUS BEPOSATHOCTEN. Perenue

MaTeMaTHUECKON 3aJ1a4y Ha BBIUYMCIICHUE BEPOSITHOCTEH COOBITHIA

CTaTUCTUKH O3HaKoOMJIEHUE C MPEJICTABIEHUEM YUCIOBBIX JAHHBIX U UX
XapaKTEPUCTUKAMH.
Pemenne mpakTu4eckux 3aa4 Ha 00pabOTKY YHUCIOBBIX JaHHBIX,
BBIYNCIICHHE UX XAPAKTEPUCTHUK

Tema 11. O3HaKOMJIEHHE C IPOCTENIINMHU CBEJEHUSAMH O KOPHAX

YpaBHeHus u anreOpanvecKux ypaBHEHUM, TOHITHSIMHU UCCIICIOBAHUS YPaBHEHU

HEpPaBEHCTBA U CUCTEM ypaBHCHUM.

H3y4eHne Teopun paBHOCWIBHOCTH YPABHEHUN U €€ IPUMEHEHHUS.
[loBTOpEHME 3amKcH peleHus CTAaHaPTHBIX YPAaBHEHUH, IPUEMOB
npeoOpa30BaHus ypaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY
YPaBHEHHUIO.

Penienne panoHanbHbIX, NPPALUOHAIBHBIX, TIOKA3aTCIIBHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBaHne CBOWCTB U rpadMKOB (PYHKITUN IS PEIICHUS
ypaBHEeHUH. [IoBTOpeHNE OCHOBHBIX IIPUEMOB PEILIEHUS CUCTEM.
Pemienue ypaBHeHMi ¢ IpUMEHEHNEM BCEX IPHUEMOB (Pa3yIoKEeHUs
Ha MHOYUTEJIN, BBEJCHNSI HOBBIX HEU3BECTHBIX, MIOJCTAHOBKH,
rpauIecKoro MeToa).

Pewienue cucreM ypaBHEHUN C IPUMEHEHUEM Pa3JIMYHBIX
CIOCO0OB.

O3HakomIIeHHE ¢ OOLIMMHU BOIIPOCAMH PELICHUS HEPAaBEHCTB U
UCIIOJIb30BaHUE CBOMCTB U rpa@uKoB (QPyHKIMH IPU peLIeHUN
HEPABEHCTB.

Penienne HepaBeHCTB U CHCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IMYHBIX CIIOCOOOB.

[TpuMeHEeHnEe MaTEMAaTUYECKUX METOZOB JUIsl PEIICHHUS
COJIepKATENbHBIX 337a4 U3 Pa3IMYHBIX 00JacTeil HAyKU U
PAKTUKU. IHTEpIpeTHpOBaHne pe3yabTaTOB C Y4ETOM PEaIbHBIX
OTpaHUYCHUNI
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3. YCJIOBUS PEAJIM3AIIMU YYEBHOM JUCIUTIJIMHBI

3.1. TpeGoBaHUA K MUHUMAJIBHOMY MaTE€PHAJIbHO-TEXHUYECKOMY
o0ecIme4YeHnIo

KaOuner MmaTeMaTHKH.

O6opynoBanne yueOHOTO KaOWHETA!

— KOMILIEKTHI CIICIUAIN3UPOBAHHON yueOHOH MeOe,

— JIOCKa KJIaccHasd,

— TPOEKTOP,

— 9KpaH,

— HArJSAHBIE TOCOOUS,

— TeXHHYECKas JOKYMEHTAIIU,

— KOMIIBIOTEP €  YCTAHOBJIEHHBIM  JIMIICH3MOHHBIM  IIPOIPaMMHBIM
oOecIieYyeHHEM:

— OC Windows, MS Office ¢ Beixomom B ceTh «MHTEpHET» U AOCTYIIOM B
AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEeIbHYIO CPEY.

3.2. Nndopmanuonnoe odecniedyenue ooydyenusi Ilepeuenb ydeOHBIX
U3IaHMH, TONOJTHUTEIbHOU JuTeparypbl, UHTEpHET-pecypcoB

OcHoBHas quTEpaTypa:

1. Kosnos B.B. Maremaruka: anreOpa ¥ Hauajga MaTeMaTUYeCKOro aHalM3a,
reomerpusi: yueObnuk ana 10 kmacca 001meoOpa3oBaTENbHBIX OpraHU3aLUi.
bazoBeiit u yrimyonéunsiii yposau / B.B. Kosnos, A.A. Hukutun. — Mockaa:
Pycckoe cmoBo, 2020. — 464 c¢. - ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading

2. Kosnoe B.B. Maremaruka: anrebpa u Havajia MaTEeMaTHYECKOTO aHAJIH3a,
reomeTpusi: yueOHuUK s 11 kjacca oO01Ieo0pa3oBaTeNbHBIX OpraHU3aIui.
bazoBeiii u yrnyonéuneiii ypopHu / B.B. Koszno, A.A. Hukutud. — Mocksa:
Pycckoe cmoBo, 2020. — 464 c. — ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading

JlonojHUTeIbHAS JIUTEpaTypa:

1. llunaye, B. C. Maremartuka: y4eOHUK W TMPAKTUKYM JJISI CPEIHETO
npodeccuonanpHoro obpasosanus / B. C. Illumaues; nmon pemakmueit A. H.
Tuxonosa. — 8-e u3zg., mepepad. u gom. — Mocksa: MznatensctBo FOpaiit, 2021.
— 447 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-13405-6. —
Texkcr: DIICKTPOHHBIN Il OBC FOpaiit [caiiT]. - URL.:
https://urait.ru/bcode/469417

2. lopodeeBa, A. B. MaremaTtuka: yueOHUK JJIsI CPEIHETO MPOQPECCUOHATLHOTO
obpazoBanus / A. B. JlopodeeBa. — 3-¢ u3z., nmepepad. u mom. — Mocksa:
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https://ibooks.ru/bookshelf/374152/reading
https://ibooks.ru/bookshelf/374166/reading
https://urait.ru/bcode/469417

N3natensctBo FOpaiit, 2020. — 400 c. — (Ilpodeccuonansruoe odbpazoBanue). —
ISBN 978-5-534-03697-8. — Tekcrt: anexrponnsiii // DBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/449047.

. Maremaruka. [IpakTiukyM: yaeOHOE TOCO0He I CpeTHEro MpoheCcCHOHAITEHOTO
obpazoBanus / O. B. TarapaukoB [ ap.]; mox obOmei pemakiuein O. B.
TarapuukoBa. — MockBa: W3parensctBo IOpaiir, 2021. - 285 c. -
(ITlpodeccuonansuoe obOpazoBanme). — ISBN 978-5-534-03146-1. — URL:
https://urait.ru/bcode/470068

.Kyuep, T. II. Marematuka. TecTbl: yueOHOE TMOcoOMEe MJig CpPEAHETO
npodeccuonanbHoro oopazosanus / T. I1. Kyuep. — 2-e u3zn., ucnp. u gom. —
Mocksa: M3patensctBo FOpaiit, 2021. — 541 c. — (IIpodeccuonanbHoe
oOpa3oBaHmue). - ISBN 978-5-534-10555-1. - URL.:
https://urait.ru/bcode/470424

. Kpemep, H. 11I. MatemaTuka ansi Koyiemken: yueOHoe ocooue Juisi CpeIHEro
npodeccuonansHoro odpazosanus / H. I11. Kpemep, O. I'. Koncrantunosa, M. H.
O®punman; non pemakiuenn H. III. Kpemepa. — 10-e u3n., nepepab. u gom. —
MockBa: WMzgatensctBo FOpaiit, 2021. — 346 c. — (IIpodeccuonanpHoe
oOpa3oBaHme). - ISBN 978-5-534-05640-2. — URL:

https://urait.ru/bcode/469282

. boromonos, H. B. Maremaruka. 3aiauu ¢ pemenusiMu B 2 4. YacTh 1. yueOHoe
nocobue s cpeaHero npodeccuonansHoro oopasosanus / H. B. boromonos. —
2-¢ u3a., ucnp. u jgomn. — MockBa: M3marensctBo FOpaiit, 2021. — 439 c. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09108-3. — URL:
https://urait.ru/bcode/470790

. boromonos, H. B. Maremaruka. 3aigauu ¢ pemenusimMu B 2 4. YacTh 2: yueOHOe
nocobue s cpeaHero npodeccuonaabHoro oopazosanus / H. B. boromouios. —
2-¢ u3a., ucnp. u jgon. — MockBa: M3marensctBo FOpaiit, 2021. — 320 c. —
(ITpodeccuonansuoe obpaszoBanme). — ISBN 978-5-534-09135-9. — URL:
https://urait.ru/bcode/470791

HNuTepHeT-pecypcesbl:

1. UndopmaiimonHble, TPEHUPOBOUHbIE M KOHTPOJBHBIE MaTEPHAJIBI:

www.fcior.edu.ru.

2. Enmunas koyekiuu udpoBhIX 00pa30BaTeNbHBIX PECYpCcoB: WWW.SChool-

collection.edu.ru.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JUCHUATUIMHBI

KOHTpOJI]: H OLIICHKA pE3YJIbTAaTOB OCBOCHHA AUCHUIIIIMHBI OCYIIECCTBIIACTCA
npernogaBaTciicM B IMPOICCCC INIPOBCACHUA BaHHTHﬁ, TCKYHICTO U IMPOMCIKYTOYHOTO
KOHTPOJIA, a TAKKE BbITIOJIHCHU S O6y‘-IaIOI]_II/IMI/IC$I HHINBUYaJIbHBIX BaﬂaHHﬁ.

Pe3yabTarsl 00y4yeHus
(IMYHOCTHBIE, IPeAMETHbIE, MeTANPeAMEeTHbIE)

®opMBbI M METO/IbI KOHTPOJIS ¥
OLIEHKHM Pe3yJIbTATOB 00y4YeHUsI

JUYHOCNIHbIX .

c(hOpMHUPOBAHHOCTH MPEJICTABICHHUN O MaTEMaTHKE KaK
YHUBEPCAJIHLHOM SI3bIKE HAYKH, CPEACTBE MOECINPOBAHUS
SIBJICHUH U MIPOLIECCOB, UIESAX U METOJaX MaTEMaTUKU

— HWHJIABUAYAJIbHBINA U [ nim
rpyNIoOBOM YCTHBIN OMpPOC

MMOHUMaHUE 3HAYMMOCTM MATEMAaTHKH JUIi  HAy4YHO-
TEXHUYECKOTO Tporpecca, CQOpMUPOBAHHOCTh OTHOIIIEHHUS K
MaTeMaTHKe KaK K YacTH OOIIEYeNIOBEUECKON KYIbTYPHI
yepe3 3HAKOMCTBO C HCTOPUEUW pa3BUTHS MATEMAaTHKH,
ABOIIONHUEH MaTeMaTHUECKUX AU

—WHIUBHyaTbHBIN ¥ [ WITH
IPYIIIOBOM YCTHBIN OIPOC
—WHIUBUAYaTbHAS UITU
rpyImmoBas pabora
(mpencTaBiieHHE BBITIOJHEHHOTO
3aJIaHus).

PAa3BUTUC JIOTUYCCKOTIO MbBINUIJICHUA, MIPOCTPAHCTBCHHOI'O
BOOOpaKEHUS, aJrOPUTMUYECKON KyJIbTYpbhl, KPUTUYHOCTH
MBIIIUICHUST HA YpOBHE, HEOOXOoAMMOM Ui Oymyieit
npo(eCCHOHATBHON ~ NEATeNbHOCTH, JUIS  IPOIOJDKCHHUS
o0pa3oBaHus U caM000pa30BaHUs

—WHIUBHyaTbHBIN ¥ [ WIIN
IPYIIIOBOM YCTHBIN OIIPOC
UHAUBUAYaIbHAS WU
—rpymnmoBas pabota
(mpencTaBiieHHE BBITIOJHEHHOTO
3aJIaHMs)

OBJIQ/ICHUE MAaTEMaTHYECKUMHU 3HAHUSIMH M YMEHUSIMH,
HEOOXOMMBIMU B TIOBCEIHEBHOW MKH3HH, IUIsI OCBOCHUS
CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUTUIMH U TUCIHILTHH
npo¢eCCHOHATIBHOTO LUKJIA, s MOJTyYeHUs 00pa3oBaHUs B
obnacTsax, He TpeOyromux yriayOJeHHONW MaTeMaTHYeCKOn
HOJTOTOBKH

— UHIUBUTyJTBHBIA OTIPOC
— MPOBEPKA BBHITTOTHEHUS
IIOCTaBJIEHHBIX 3a1a4

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHMI0, HA TIPOTSHKCHUH BCEH KHU3HU;
CO3HATENIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBUIO YCIIEITHOM MpodeCcCHOHaTBLHON 1
OOIIIECTBEHHOM JEATECILHOCTH

— UHIMBUTyaJIbHBIN OMpoC
— NpOBEpKa BHIOJIHEHUS
MOCTaBIICHHBIX 33734

TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIIbHON TBOPUECKOM
Y OTBETCTBEHHOH JAEATEIBHOCTH

— UHJIUBUyaTbHBINA OMPOC
— NpOBEpKa BHITOJIHEHUS
MOCTaBJICHHBIX 3a7a4

TOTOBHOCTb K KOJUICKTHBHOM paboTe, COTPYTHHYECTBY CO
CBEpPCTHHUKAMH B 00pa30BaTeIbHOU, OOIIIECTBEHHO
MOJIE3HOM, YIEOHO-NCCIIEI0BATENbCKOM, MPOSKTHON 1
JIPYTHX BUOAX ACSITETbHOCTH

— UHJIUBUYaTbHBINA U / UK
IPYIIIOBOM YCTHBIN OIIPOC

— UHJIUBUyalbHAs WA
rpyImmoBas pabora
(mpencTaBiieHHE BBITIOJIHEHHOTO
3aJIaHMs)

OTHOIIIEHHE K TPOPECCHOHATFHOMN IEATEIIbHOCTH KaK
BO3MOXHOCTH Y4aCTH B pCUICHUH JINYHBIX, OGH.[GCTBGHHBIX,
TrOCYJIapCTBEHHBIX, 00IIEHAIIMOHATBHBIX TTPOOJIEM

— UHAMBUYaJIbHBIN U / HITH
IPYIIIOBOM YCTHBIN OIIPOC
VHAUBUAYaIbHAS NN

— rpymnmoBas pabota
(mpencTaBieHHE BBIITOJIHEHHOTO
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3aJIaHMs)

Memanpe()Memelx:

YMEHUE CaMOCTOATEIBHO ONPEAEIIATH LEIH AEATEIbHOCTH U
COCTABJIATH IUIAHBI AEATEIBHOCTH; CAMOCTOSATEIBLHO
OCYILECTBIIATh, KOHTPOJIIUPOBATh U KOPPEKTUPOBATH
JeATEIbHOCTD; UCIIOJIB30BATh BCE BOZMOXKHBIE PECYPCHI IS
JOCTHKEHUS TIOCTABJICHHBIX LIEJIEH U pealn3aliiy IIJIaHOB
NeSITeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B
Pa3JIMYHBIX CUTyalUsIX

— WHJUBUIYAIbHBIN OMPOC
— TMPOBEPKA BBHIOJTHEHUS
MMOCTaBJICHHBIX 3a/1a4

YMEHHE MPOTyKTHBHO OOIIAThCS U B3aUMOJICHCTBOBATH B
MPOIIECCE COBMECTHOM JEATEIILHOCTH, YIUTHIBATh MTO3UIIUN
NPYTUX YYACTHUKOB JICATEILHOCTH, () (HEKTUBHO pa3peniaTh
KOH(JIUKTBI

—HMHIUBUAYaTbHBIN OMPOC
—IIPOBEPKA BHIMIOJIHEHUS
MOCTaBIICHHBIX 33734

BJIaJICHUE HAaBBIKAMHU ITO3HABATEIHHOM, Y4eOHO-
HCCIIEIOBATENILCKOM U TPOEKTHOM IEATENBHOCTH, HABBIKAMU
paspenieHus npobieM; crmocoOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3IMIHBIX METOIOB
TMO3HAHUS

—HMHIUBUAYaTbHBIN OMPOC
—IIPOBEPKA BHIMIOJIHEHUS
MOCTaBIICHHBIX 33734

TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHOMN
UH(POPMALMOHHO-TI03HABATEIBHOM 1A TEIbHOCTH, BKIIIOYAsI
yMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX
uH(pOpMaLUU, KPUTHYECKH OLICHUBATh U MHTEPIIPETUPOBATH
UH(OPMALINIO, TTOYYAEMYIO U3 PA3ITMYHBIX HCTOYHUKOB

— WHIUBUAYaJIbHBIN OMpPOC
—IIPOBEPKA BHIMIOJIHEHUS
MOCTaBJICHHBIX 33]1a4.

BJIaACHUC SI3BIKOBBIMU CPCACTBAMU: YMCHUC ACHO, JIOTUIHO
M TOYHO H3Jjlaratb CBOIO TOUKY 3PCHH:, UCII0JIb30BaTh
AZICKBATHBIC A3BIKOBLIC CPCACTBA

— WHIMBUAYAJIbHBINA U [ v
rpyNIOBOM YCTHBIN OMPOC

— IPOBEPKA BBLIITOIHEHUS
MOCTaBJIEHHBIX 3a/a4.

BJIa/ICHHE HaBbIKaMH ITO3HABATEIbHOU peQIIeKCHH KaK
OCO3HAHUs COBEPIIAEMBIX JACHUCTBUN U MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUH, IPAHHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX TTO3HABATENbHBIX 33729 U
CPEJCTB AJISl UX JOCTHKEHUS

— WHAMBUAYAIBHBIN OMPOC
— IPOBEPKA BHIIIOJHEHUS
MIOCTaBJIEHHBIX 3a4a4

LIEJIEYCTPEMIIEHHOCTh B TIOUCKAX U MPUHATUH PELICHUH,
CO00pa3sUTEIbHOCTh U UHTYULIMS, PA3BUTOCTD
IPOCTPAHCTBEHHBIX MPEJICTABICHHIA; CHOCOOHOCTh
BOCIIPUHHUMATh KPacoTy U TapMOHHIO MHUpa

— WHAMBUIYAIBHBIN ONPOC
— IPOBEPKA BBITOJIHECHUS
IIOCTaBJICHHBIX 3a/1a4

npeoMemHulX.

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTHKE KaK
YaCTU MUPOBOMU KYJIBTYPbI U MECTE MaTEMaTUKH B
COBPEMEHHOM MUBUIIM3AIINH, CIIOCO0AX ONMUCAHUS SBJICHUN
peaTbHOTO MUPa HA MAaTEMAaTHYECKOM SI3bIKE

— UHAMBUIYAJIBHBIN ONPOC
— MIPOBEPKA BBINIOJHEHUS
IIOCTaBJIEHHBIX 3a4a4

c(hOpMUPOBAHHOCTH MPEACTABIEHUN O MaTEMaTHUYECKUX
MOHITHSIX KaK BOXKHEUIIINX MAaTEMATHUECKUX MOJIEIISX,
MO3BOJIAIOIIMX OMUCHIBATH U U3y4YaTh pa3HbIE MPOLIECCH U
SIBJICHUS; TOHUMaHUE BO3MOKHOCTH aKCUOMATHYECKOTO
MOCTPOCHHUS MATEMATUUYECKUX TEOPHil

— UHAUBUIYJTBHBIN OMPOC
— MPOBEPKA BBHITTOJTHEHUS
IIOCTaBJIEHHBIX 3a1a4

BJIQJICHUE METO/IaMH JI0KA3aTENbCTB U AJITOPUTMOB
pelIeHUs, yMEHHE UX IPUMEHSTh, IPOBOIUTH
JIOKa3aTelIbHbIE PACCYXKACHUS B X0JI€ PEILICHUs 3a7a4

— UHAUBULYAJIBHBIN ONIPOC
— IPOBEPKA BBIITOJIHEHUS
IIOCTaBJICHHBIX 3a/1a4

BJIaACHUC CTAHAAPTHBIMU MIPUCMAMU PCIICHU
PalMOHAJIBHBIX U UPPAllMOHAJIbHBIX, ITOKA3aTCIIbHBIX,

- I/IHI[I/IBI/I,Z[ya.HBHBII\/'I OorpocC
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CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUH U
HEPaBEHCTB, UX CUCTEM; UCITOJIb30BAHNE FOTOBBIX
KOMIIBIOTEPHBIX ITPOTPAMM, B TOM YHCJIE ISl [IOUCKA ITyTH
peUIeHus ¥ WILTIOCTPALUN PELICHUS] YPaBHEHUN U
HEPaBEHCTB

— NpOBEpKa BHITIOJIHEHUS
MOCTaBJICHHBIX 3a/1a4

c(OpPMHPOBAHHOCTD MPEACTABICHU 00 OCHOBHBIX TOHSATHSX
MaTEeMaTUYeCKOro aHaJIn3a U UX CBOMCTBAX, BIaJCHUE
YMEHHEM XapaKTepHU30BaTh MOBEACHUE (PYHKLUH,
WCITOJIb30BAHUE MTOTYYEHHBIX 3HAHUM J1J1s1 ONMCAHUS U
AHaAJIN3a PEAIbHBIX 3aBUCUMOCTEN

— UHJMBUAYAJIBHBIN OMPOC
— IPOBEPKA BBIMIOJIHEHUS
MMOCTaBJICHHBIX 3a/1a4

BJIaZICHUE OCHOBHBIMU MOHATHUSIMH O TUIOCKUX U
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (pUrypax, ux
OCHOBHBIX CBOWCTBAX; C(hOPMHUPOBAHHOCTH YMEHHUS
pacro3HaBaTh reOMETpUUECKUe PUTyphl HA YEPTEXKaAX,
MOJIETISIX M B peasTbHOM MUPE; TPUMEHEHNE H3YYEHHBIX
CBOWCTB reOMETPHUYECKUX (GUTYP U POPMYIT IS PELICHUS
TeOMETPUYECKUX 33/1a4 ¥ 3a]a4 C IPAKTHYECKUM
CoZIep’)KaHHEM

— UHJMBUAYJIBHBIN OMPOC
— MPOBEPKA BBIOJTHEHUS
MMOCTaBJICHHBIX 3a/1a4

c(OpMHPOBAHHOCTb NIPEACTABICHUH O IIpolieccax u
SIBJICHUSX, UMEIOIUX BEPOSATHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MUDE,
OCHOBHBIX IIOHATHUSX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEH;
YMEHMM HaXOIUTh U OLIEHUBATh BEPOSTHOCTU HACTYILJICHUS
COOBITHI B TPOCTEHUIINX MPAKTHUECKUX CUTYAIHSIX U
OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEIMYUH

— UHAUBUIYAJIBHBIN OIPOC
— MPOBEPKA BBIOJTHEHUS
MOCTaBJICHHBIX 3a/1a4

BJIa/ICHYE HABBIKAMH HCIIOIH30BAaHUS TOTOBBIX
KOMIIBIOTEPHBIX ITPOTPAMM IIPU PEIICHUH 3a7a4

— UHJMBUAYAJIBHBIN OMPOC
— IPOBEPKA BBIMIOJIHEHUS
MMOCTaBJICHHBIX 3a/1a4
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