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1. OBLIIAS XAPAKTEPUCTHKA PABOYEN TPOTPAMMBI
YYEBHOU JUCIHUITJINHBI
OVY]1.02.01 MaremaTuka

1.1. O6aacTh NpUMeHEHHUsI IPOrPaMMbI

Pabouasi mporpamma y4eOHON AMCHMIUIMHBI SIBJISIETCS 4YacThblO OCHOBHOM
npodeccuoHanbHON 00pa30BaTENBLHON IPOrPAMMBI, PEATM3YEMOM MPHU MOATOTOBKE
CIEIUATNCTOB cpeaHero 3BeHa mo crnernuanbHocTr 09.02.07 MubDopmarmoHHbie
CUCTeMbl W  mporpammupoBanue. [IporpamMmma  ydeOHOW  JAUCITUTUTHHBI
«Maremartuka» paszpaborana ¢ ydetom TpeboBanmii PI'OC cpemnero oOrero
oOpa3zoBaHmsi, TPEABSIBISIEMBIX K CTPYKType, COJEpPKaHUI0 U pe3yJbTaTaM
OCBOCHHMSI y4eOHOW  muCIMIUIMHBI «MaTtemaTuka», B  COOTBETCTBHU C
«PexomMeHaanmsaMuy Mo OpraHu3alliy MOJYyYeHUs CPEeIHETo 00Iero oopa3oBaHus B
npezesiax OCBOEHUs 00pa30oBaTEIbHBIX MPOrPaMM CPEIHETO MPOPECCHOHAIBHOIO
00pa3oBaHus Ha 6a3e OCHOBHOTO 0011Iero 00pa3zoBanus...» (Muchbmo JlenaprameHTa
roCyJapCTBEHHOW TNOJUTUKU B cdepe MOoAroToBkH paboumx kaapoB u JI1O
Muno6puayku Poccum ot 17.03.2015 No 06-259), npumepHoi mporpaMMmoi
o01eodpazoBaresbHON yueOHOM nucuuIIuHbl «MareMaruka: anredpa W Hayana
MaTeMaTH4ecKoro aHanmsa; reomeTpusi» (aBrop M.M. bammakoB, DI'AY
«®UPOy», 2015 r1.) ¢ y4yeToM TEXHUYECKOTO MNpodWis MOJy4aeMoro
podecCHOHaTLHOTO 00pa30BaHMS.

1.2. MecTo AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOH mpogeccuoHAIbLHOI
o0pa3oBaTeJbHON MPOrPaMMBbI

Oo6meobpazoBatenpHas yueOHas aucnuumaa OVY/[.02.01 Marematuka
OTHOCHUTCS K 00s3aTeIbHON MpeaMeTHON obyiactu «MareMaTtrka U HHpOpMaTHKa»
B cooTBeTcTBUU ¢ PI'OC COO 1 BXOAUT B 00111€00pa30BaTEIbHBIN ITUKII YU4SOHBIX
JTUCLIUIUINH, U3y4aeTcsl Ha MPO(UILHOM YPOBHE.

1.3. TpeGoBanusi K pe3yibTaTaM OCBOEHHS U CIHUININHBI

OcBoenue COAEPKAHUS y4eOHOM U CITATIIINHBI «MaremMmaTuka»
MIPEANoaraeT JOCTIKEHUE 00YUYaIOMUMUCS CIEAYIOIINX PE3YIbTaTOB:

JUYHOCIHDBIX.

— c(OpPMHUPOBAHHOCTH IPEJCTABICHUN O MaTEeMaTHKE KaK YHHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJCIUPOBAHHUS SIBIICHUW U MPOLECCOB, UAEAX U METOJIAX
MaTEMaTHKH;

— MOHMMAHHME 3HAYUMOCTH MATEMaTUKW IS  HAYYHO-TEXHUYECKOTO
nporpecca, COOPMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTUKE KaK K 4YacTH
0011IeUeIOBEUeCKON  KYyJbTYphl uYepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHUS
MaTEMaTUKH, PBOJIIOIMEH MAaTEMaTUYECKUX UJICH;

— pPa3BUTHE JIOTUYECKOTO MBIIUICHHS, POCTPAHCTBEHHOI'O BOOOpaXKEHUS,
ANTOPUTMUYECKON KYJIbTYpbl, KPUTUUYHOCTH MBIILUICHHUS Ha YPOBHE, HEOOXOUMOM



i Oyaymieit mpodecCHOHaTbHON EATENBHOCTH, ISl MTPOJOJHKCHHSI 00pa30BaHUS
1 CaMOOOpa30BaHMS;

— OBJIQJICHUE MAaTEeMAaTHYECKUMHU 3HAHUSIMH U YMEHUSIMH, HEOOXOIUMBIMU B
MOBCEHEBHON  JKM3HU, I OCBOCHHUS CMEXHBIX E€CTECTBEHHO-HAYUYHBIX
JTUCIUTIIMH ¥ JUCIUIUIMH  TpOo(EeCCHOHATBHOTO UK, JJIS  TOJyYCHUS
oOpa3oBaHusi B 007acTsAX, HE TpeOyoIUX yrIyOJeHHONH MaTeMaTHYeCKOM
MOJITOTOBKH;

— TFOTOBHOCTh W  CIOCOOHOCTh K 00pa3oBaHWIO, B TOM 4YHUCIE
caM000pa30BaHNI0, Ha TPOTSIKCHHH BCEHW JKMU3HU; CO3HATEIBHOE OTHOIICHHE K
HEIMPEPHIBHOMY O0Pa30BaHUI0 KaK YCJIOBHUIO YCIEITHOW MpodecCHOHATBHOU U
OOIIICCTBEHHOU JIESITCILHOCTH;

— TOTOBHOCTh H CIIOCOOHOCTH K CaMOCTOATEILHOW TBOPYECKOW W
OTBETCTBEHHOU JCSITEIILHOCTH;

— TOTOBHOCTh K KOJIJICKTUBHOW paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMU
B 00pa3oBaTenbHON, OOINECTBEHHO TIOJE3HOH, Y4eOHO-MCCIIEI0BATEIbCKOM,
MPOEKTHOM U JPYTHUX BUAAX ACSITEILHOCTH;

— OTHONICHHE K NPpOo(heCcCHOHATHLHON eATeThHOCTH KaK BO3MOXKHOCTH
y4acThsi B PENICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAapCTBEHHBIX,
001IeHaIMOHATBHBIX TPOOIIEM;

Memanpeomemmbix.

— YMEHHE CaMOCTOSTEIBHO OMPENSISITh HENH ACSITEILHOCTH M COCTABIIATH
IUTaHBl  ACSITENLHOCTH, CAMOCTOSTEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIEATEIHHOCTh; WCIOJIh30BaTh BCE BO3MOXKHBIC PECypChl IS
JOCTHMKEHHSI TIOCTABIICHHBIX IeJed M peanu3alil TUTAaHOB JESTEIbHOCTH,
BBIOMpATh YCIEIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

— YMEHHE MPOAYKTUBHO OOMIATHCA W B3aUMOJCHCTBOBATH B MPOIECCE
COBMECTHON  JCSATEIBHOCTH, YYHTHIBATH TO3UIMU  JAPYTUX  YYaCTHUKOB
nesATeTbHOCTH, 3O (PEKTUBHO pa3peniaTh KOH(IUKTHI,

— BIIQJICHHE HAaBBIKAMU I[IO3HABATEIBHON, Y4YEOHO-HCCIEAOBATEIbCKON U
NIPOEKTHON JEeATEIbHOCTH, HAaBBIKAMH DPa3pelIeHUs] MpoOJeM; CIHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIHbHOMY TIOMCKY METOJIOB PEIICHUS MPaKTUIECKUX 3a/1ad,
IIPUMEHEHHUIO Pa3IMYHbIX METOIOB IO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIbHOM HH(POPMAIIMOHHO-
MO3HABATEIILHON JIEATEeILHOCTH, BKIIFOUAsi yMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX
WUCTOYHUKAX WHQPOPMAIMK, KPUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH
uH(MOPMAITHIO, TIOJTyYaeMYI0 U3 PA3JIMYHBIX HCTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMU CpEACTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIE CPENICTBA;

— BJIAJICHUE HaBBIKAMHU TIO3HABATEIBHOW pepIECKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX JICUCTBUI M MBICIUTEIBHBIX IIPOIECCOB, WX PE3yJbTaTOB U
OCHOBaHMI, TPAHUI] CBOETO 3HAHWS W HE3HAHMsI, HOBBIX MTO3HABATEIIbHBIX 3a7a9 U
CPENCTB IJIsl UX TOCTHKCHHS;



— LEJNEYyCTPEMJIEHHOCTh B IIOMCKaX W IPUHATHM  PEILICHUN,
CO00pa3UTENHHOCTh U UHTYHIINSA, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUMH;
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy U TapMOHHUIO MUPA,

npeoMemHbIxX.

— c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4acTh MHUPOBOM
KyJIbTypbl M MECTE MaTeMAaTHUKM B COBPEMEHHOM NMBWIM3ALMH, CIOcoOax
ONMCaHUA SABJICHUI PEAIBHOIO MUPA HA MAaTEMAaTUYECKOM SI3BIKE;

— c(OpMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMaTHMYECKUX MOHATUAX Kak
BOKHEHIINX MATEMATHYECKUX MOJCIAX, MO3BOJLIIOLNIMX OIMUCBHIBATH M H3YydaTb
pasHbIE TPOLECCHl W SBJICHHS; ITOHUMAaHHUE BO3MOXXHOCTM aKCHOMAaTHYECKOIO
IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUIL;

— BIIAJICHHE METOJAMH JIOKA3aTeNIbCTB U aJrOPUTMOB PELICHUs, YMEHUE UX
IIPUMEHSITh, IPOBOJINTH JT0KA3ATENIbHBIE PACCYKIACHUS B XOJI€ PELICHUS 3a1aY;

— BIQJICHHE CTaHAAPTHBIMM IIPUEMAMM PELICHUS PALUOHAIBHBIX U
UPPaLMOHAIbHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CHCTEM; UCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B
TOM YHUCJE JUIsl TOMCKA MYTH PELICHUS W WIUIIOCTPALMM PELICHMs YPaBHEHUU M
HEPAaBEHCTB;

— cOpMHUPOBAHHOCTh  NPEJICTaBICHUH OO0  OCHOBHBIX  IOHATHUSAX
MaTEMaTUYEeCKOr0 aHaJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEpU30BaTh
noBeleHNUEe (PYHKLMH, MCHOJb30BAaHUE IOJYYEHHBIX 3HAHUW JUISI ONKCAaHUSA U
aHaJIM3a PEAIbHBIX 3aBUCUMOCTEN;

— BJAJCHHE OCHOBHBIMM IIOHATHAMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, MX OCHOBHBIX CBOWCTBaxX; c(pOPMHPOBAHHOCTh YMEHUS
pacro3HaBaTh reoMeTpuueckue (GUrypbl Ha yepTexax, MOJENSIX M B PealbHOM
MUpE; MPUMEHEHHE H3YyUYEHHBIX CBOWCTB T€OMETpUYecKuX (uryp u Ghopmyn ais
peleHns reoOMEeTpUYECKUX 3a1a4 M 3a]1a4 C IPAKTUYECKUM COJIEPKAHUEM;

— cOpMHUPOBAHHOCTH MPEACTABICHUHN O MPOLECCaX U SBICHUSIX, UMEIOIINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAJIbHOM MUDE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOW TEOPUM BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OLICHMBATh BEPOSITHOCTU HACTYIUIEHHSI COOBITUH B MPOCTEUHIMX MPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJINYMH;

— BJAJICHUE HaBBIKAMHU HUCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMm
IIPU PELICHUN 3a/]1a4.

1.4. Koau4yecTBO 4aCOB HA OCBOEHME NMPOTPaAMMBbI THUCUHUIIIHHBI

O6bem o0pa3oBaTeIBLHON MPOTPaMMBI 258 4acoB, B TOM YHUCIIE:
- 3aHATHS BO B3aHUMOJEHUCTBHE ¢ TpernoaaBarenem — 234 yaca.

®opMa NPOMEKYTOYHOH ATTECTALUM: DK3aMEH.
IIpu yrpo3e BO3HUKHOBEHMS M (WJIM) BO3HUKHOBEHHH OTIEIBHBIX

YpEe3BbIYAHBIX CUTYallWil, BBCACHUU PEXHMMa IIOBBIIIEHHOW T'OTOBHOCTH WM
Ype3BbIYAHON CUTyalluu Ha Bceil Tepputopun Poccuiickoit @eaepanuu b0 Ha



€¢ 4YacTh peanu3anus paboyeld NporpaMMbl y4eOHOH IUCIMILTUHBI MOXKET
OCYIIECTBIIATHCSA C MPUMEHEHHUEM 3JICKTPOHHOTO OOYYCHHS, TUCTAHIIMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJOTHH.

2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIHUILINHBI

2.1. O0beM y4eOHOro JTUCHUIIMHA U BUIbI y4eOHO# padoThI

Bux yueOHoi1 padoThI O0bem yacoB
O06BeM 00pa3oBaTEIbHON MPOTPAMMBI 258
Bcero yueOHBIX 3aHATHIM BO B3aMMOJCHCTBUH C 234
MIPENno/IaBaTesieM
B TOM 4YHCJIe:
TEOPETHUCCKUE 3aHATUS 234
MPAKTUYECKUE 3aHSATHUS )
camocTosiTeNbHas paboTa -
KOHCYJIbTAIIU! 14

WroroBas arrectanus 1o AUCIUILIMHE B popMe dK3aMeHa 10




2.2. TemMaTuueckuii IVIaH U coJiepPKaHUe YUeOHOH JUCUMILIUHBI

OVY]1.02.01 MaremaTuka

HanmenoBanue
pa3esioB U TeM

Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHbie U NPaKTHYecKue padoThl,
CaMoOCTOsITe/IbHAs padoTa 00y4aluxcs, KypcoBasi pabora (IpoeKT)

Oo0BLeM
4acoB

YpoBenb
OCBOEHHS

1 kypc 1 cemecTp

BBenenue

Conepxanue y4eOHOro MaTepuaJia

MaremaTrka B HayKe, TEXHUKE, SKOHOMHUKE, HHHOPMAITHOHHBIX TEXHOJIOTHSIX U
HpaKTquCKOﬁ ACATCIIBHOCTH. HGHI/I " 3aJ1a41 U3y4YCHUA MATCMATHKU ITPHU OCBOCHUUA
npodeccuit CIIO u cnenmanbrocteii CI10.

Tema 1.
Pa3zButHe nousiTus o
qyucJae

Conepxanue y4eOHOro MaTepuaJia

10

[{enbie 1 panOHAJIBHBIE YHCIIA.
JleficTBUTENIbHBIC YHCIIA.
[TpuGi>xeHHBIE BEIYUCIICHUS.
KommnnekcHele uncna.

N BN

Tema 2.
KopHuu, crenenn u
Jorapupmsl

Copep:xxaHue y4e0HOIr0 MaTepuasa

N
o

Kophu u crenenu.

KopHu HaTypasibHOM CTENEHH U3 YUCJIA U UX CBOWCTBA.
Crenenu ¢ pallMOHAIbHBIMH MOKA3aTENsIMU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTEIBHBIMU [TOKA3ATENSIMU.

CBoiicTBa CTENEHU C ICUCTBUTEIBHBIM TOKA3aTEIIEM.
Jlorapudm.

Jlorapudm umncna. OcHOBHOE Jorapu(pMUIECKOE TOKIECCTBO.
JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPU(PMBI.

[IpaBuna neiictBuii ¢ JorapupmMamu.

Ilepexon Kk HOBOMY OCHOBAaHHUIO.

[IpeoOpazoBanue anredpandecKux BEIPAKESHUH.
[TpeoOpazoBanre panuOHANBHBIX, UPPALMOHAIBHBIX CTENEHHBIX, MMOKAa3aTeIbHBIX U
norapu(MHIECKUX BBIPAKCHU.

A BEADNDPNMPDPNDNDNDNDNDNDPNNDNDNDDNDDNDDN

1-2

Tema 3.
IIpsiMble ¥ I0CKOCTH
B IIPOCTPAHCTBE

Copep:xxanue y4e0HOIro MaTepuasa

N
o

B3anMHOe pacnosiokeHHUe IBYX MPSIMbIX B TPOCTPAHCTBE.
[TapamienbHOCTE IPSAMOM U TUIOCKOCTH.
[TapannenbHOCTh MIOCKOCTEH. [lepneH UKy IIpHOCTh TPSIMON U TNIOCKOCTH.

NN DN




HanmenoBanue
pa3esioB U TeM

Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie U NpaKTHYecKue padoThl,
CaMoOCTOsITe/IbHAs padoTa 00y4aluxcs, KypcoBasi pabora (IpoeKT)

O0BLeMm
4acoB

YpoBenb
OCBOEHHS

[IepnieHAUKYIISIp ¥ HAKJIOHHAS. YTOJI MEKIY NPSAMOU U IIJIOCKOCTBIO.

JByrpaHHbIi yroji. YToJ MeXIy ITOCKOCTSIMU.

[lepneHIMKYISAPHOCTH IBYX IJIOCKOCTEM.

['eomeTpuueckue mnpeoOpa3oBaHUS MPOCTPAHCTBA:  MapajlieNbHBI  MEpeHocC,
CUMMETPUS OTHOCUTENIBHO IJIOCKOCTH.

[TapannensHoe poekTupoBaHue. [1momans opToroHaaIbHON NPOEKIIUH.
N3006paskeHne MpOCTPaHCTBEHHBIX QUTYP.

AN

Tema 4.
Kom0nnaropuka

Copep:xxanue y4eOHOro MaTepuasa

OcHoOBHbBIE TOHATHS KOMOMHATOPHKH.

3ajaun Ha O/ICUET YKCIIa Pa3MEIleHUM, MTepecTaHOBOK, COUETaHUM.
Pemenue 3ana4 Ha nepeGop BapHaHTOB.

®opmyna 6unoma HeroToHa.

CgoiicTBa OMHOMHHAIBHBIX KOI(P(OUITMECHTOB.

Tpeyroabuuk Iackais

Tema 5.
Koopaunartsl u
BEKTOPbI

Copep:xxanue y4eOHOro MaTepuasa

[IpsimoyrosbHas (aekapToBa) CUCTEMa KOOPJAUHAT B IPOCTPAHCTBE.

dopMya pacCTOSHUS MEKIY IBYMsI TOUKAMH.

VYpaBueHus chepsl, MIOCKOCTU U MPSMOH.

Bektopel. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOpOB. Y MHOXKEHHE BEKTOpA HA YHCIIO.

Pa3noxeHne BeKTOpa 0 HANPABICHUSM. YTOJI MEXKIY IBYMsI BEKTOpaMH.

IIpoekuuss BekTopa Ha ocb. Koopaumnarel BekTtopa. CKallipHOE NIPOM3BEIEHUE
BEKTOPOB.

Hcnonb3oBaHue KOOPAMHAT M BEKTOPOB IMPU PELIEHUH MAaTEMaTHYECKUX U
PUKJIAJHBIX 33/1a4.

Tema 6. OCHOBBI TPUTOH

oMeTpHuHn

TeMma 6.1.
OcHOBHBIE NIOHATHSA
TPUTOHOMETPHU

Conepxanue y4eOHOro MaTepuasa

Pannannas mepa yria.
BpamarensHoe ABUKEHHE.
Cunyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCIIA.

Tema 6.2.
OCHOBHBIE

Copep:xxanue y4e0HOro MaTepuasa

DopmyJibl IPUBEACHUS.

NN NN




HanmeHnoBanue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie U NpaKTHYecKue padoThl, O0bem Yposenn
pa3esioB U TeM CaMoOCTOsITe/IbHAs padoTa 00y4aluxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMSI
TpUroHomerpuuyeckue | @opmyisl cioxeHus. PopMyIsl yABOCHUS. 2
TOXKIEeCTBA @DopMyJIbl IOJIOBUHHOTO yIJIa. 2
KonTpoJsbHasi pabora 3a 1 cemecTp 2
HToro 3a cemectp: 102
1 kypc 2 cemecTp
Tema 6.3. Conep:xxaHue y4eOHOro Marepuasa 8
IIpeodpa3oBanne [IpeoOpa3oBaHne CyMMBbl TPUTOHOMETPUYECKMX (YHKUMH B TPOU3BEJCHHE U 4 1
NpocTedmmnx IIPOM3BEACHUS B CyMMY.
TPUTOHOMETPUYECKHX | BelpakeHne TPUTOHOMETpPHUYECKHX (YHKIMA uepe3 TaHTeHC IIOJIOBHHHOTO 4
BbIPaKeHU I apryMeHTa.
Tema 6.4. Coaepsxkanue yueOHOro MaTepuaa 10
Tpuronomerpuyeckue | [Ipocreiiiine TPUrOHOMETPHYCCKUE YPABHCHUSL. 2 1
YPaBHEHHUA U [IpocTeiiniie TPUrOHOMETPUUYECKUE HEPABEHCTBA. 2
HepaBeHCTBa OOpaTHbIC TPUTOHOMETPUUYECKUE QYHKITUH. 2
ApKCHHYC, apKKOCHHYC, ApKTaHT€HC. 4
Tema 7. Coaepsxkanue yueOHOro MaTepuaa 18
DOyHKUIMHU U rpadpuKu Oynkuuu. OOmacTh ompenesieHuss U MHOXKECTBO 3HAueHHWH; rpaduk QyHKUIuH, 2 1
nocTpoeHue rpagukoB GyHKIMH, 3aJaHHBIX PA3TUIHBIMUA CIIOCOOAMH.
CpoiictBa (yHKIMHM. MOHOTOHHOCTH, YETHOCTb, HEUYETHOCTh, OIPAHHYEHHOCTH, 2
HEPUOIUYHOCTb.
[IpomexxyTku Bo3pacTaHMs U yObIBaHMS, HauOoOJblllee M HAaUMEHbLIEe 3HAUYCHUS, 2
TOUYKHU IKCTPEMyMa.
I'papuueckass unHTepnperauus. I[lpumepsl (yHKIMOHATBHBIX 3aBHCUMOCTEH B 2
peanbHBIX MPOLECCaX U SABJICHUSX.
Apudmernueckue omnepauuu Hajg ¢GyHKuusMu. CroxkHas (QYHKUUS (KOMIO3HUIIMA). 2
[TonsiTie 0 HEMPEPHIBHOCTH (HYHKIIUH. 2
OOpatupie  Qynkmuu. OOnacTe ompeneiaeHuss W 00JacTh 3HAYCHHUNM OOpaTHOM 2
bynkuun. ['paduk odpaTtHO QyHKIIHUH.
Onpenenenus GyHKIIHIA, ©X CBOWCTBA U TpaduKH. 2
[IpeoOpazoBanusi TpadukoB. IlapamienbHbIi TEPEHOC, CUMMETPUS OTHOCHUTEIHHO 2

oceit KOOpAUHAT W CHUMMCTPUA OTHOCHUTCIBHO Hadalla KOOpAWHAT, CUMMCTPHI
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HanmeHnoBanue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie U NpaKTHYecKue padoThl, O0bem Yposenn
pa3esioB U TeM CaMoOCTOsITe/IbHAs padoTa 00y4aluxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMSI
\ OTHOCHTEJIBHO MPSIMOM Y = X, paCTSXKCHHE U CKaTHE BJIOJIb OCe KOOpAMHAT.
Tema 8. MHOrorpaHHUKH M KpPYyrJible Tejia 26
Tema 8.1. Conep:xxaHue y4eOHOro MaTepuasa 10
MHOrorpaHHUKHU Bepmunbl, pebOpa, TpaHu MHOrorpaHHuka. PasBepTka. MHOTOTpaHHBIC —YTJIBL 2 1
Beinykisle MHOrorpanHuku. Teopema Jinepa.
[Tpusma. IIpsmas u HakioHHas npusma. [IpaBunbpHas npusma. [apamienenunen. Kyo6. 2
IInpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupamMuaa. Terpasap.
Cummetpuu B KyOe, B mapajiesienureie, B Ipu3Me U MUpaMujie. 2
Ceuenus Ky0a, IPU3MBI 1 TUPAMU/IBL. 2
[IpencraBnenre O MNpaBWIBHBIX MHOTOTPAaHHUKAaX (TeTpa’jpe, KyOe, OKTadpe, 2
JI0JIEKA3PE U MKOCAdIPE).
Tema 8.2. Copep:xxanue y4eOHOro MmaTepuasa 8
Tesa u moBepxXHOCTH [{nmmHAp 1 KOHYC. Y ceUeHHBINH KOHYC. 2 1
BpaleHHus OcHoBaHue, BICOTa, OOKOBast MOBEPXHOCTb, 00pa3ylolias, pa3BepTKa. 2
OceBble ceYeHHsI U CEUCHHUS], TapalieIbHble OCHOBAHHUIO. 2
[Tap u cepa, ux ceuenus. KacatenpHas maockocTh K cdepe. 2
Tema 8.3. Copep:xxanue y4eOHOro MmaTepuasa 8
HN3mepenns B O6mwem u ero usmepenue. Murerpanshas ¢popmysa oobema. 2 1
reoMeTpuu ®opmyiel 00beMa Ky0a, IPsIMOYTOIBHOTO apajuieNenune1a, Ipu3Mbl, HUINHIPA. 2
@opmynbl oObeMa mHMpamMuIbl W KOoHyca. DopMyibl IUIOMIAAM IOBEPXHOCTEH 2
UWIMH]Ipa U KoHyca. Popmysiel 00beMa 11apa U IIomaan chepsl.
[TomoOue Ten. OTHOIICHUS IUIONIA/IeH TOBEPXHOCTEH U 00bEMOB MOI0OHBIX TEJI. 2
Tema 9. Conep:xxaHue y4eOHOro MaTepuasa 38
Hauana [MociienoBaTENBHOCTH. 2 1
MaTeMaTHieCKoro CriocoObI 3a1aHUs ¥ CBOWCTBA YUCIIOBBIX MOCIIEI0BATEIHHOCTEH. 2
aHaJu3a. [Tonstue o mpenene nociaeaoBaredbHOCTH. CylIecTBOBaHUE Mpeesia MOHOTOHHOM 2
HHTerpas u ero OrpaHUYEHHON MOCIEI0BATEIBHOCTH.
NpuMeHeHue. CyMMupoBaHue ocae10BaTeIbHOCTEH. 2
BeckoneuHo yOpIBaroiasi reoMeTpu4ecKas Iporpeccus U ee cyMmma. 2
[Tpon3BoHAsI. 2
[TonsaTue o mpou3BOIHON (PYHKIINH, €€ TEOMETPUYECKUI U (PU3UUECKUN CMBICIT. 2
YpaBHeHHE KacaTeIbHOM K TpaduKy (PyHKITHH. 2
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HanmeHnoBanue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie U NpaKTHYecKue padoThl, O0bem Yposenn
pa3esioB U TeM CaMoOCTOsITe/IbHAs padoTa 00y4aluxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMSI
[IpousBoIHBIE CyMMBI, pa3HOCTH, IPOU3BEICHUS, YACTHBIE. 2
[Tpon3BOHBIE OCHOBHBIX AJIEMEHTAPHBIX ()YHKITHA. 2
[IpumeneHne MPOU3BOIHON K UCCIIEAOBAHHUIO (PYHKIIUI U TOCTPOCHUIO TPApUKOB. 2
[Ipon3BoaHBIC 0OpaTHON (HYHKIIMM M KOMIO3UIINN (DYHKITHH. 2
[Ipumephl UCIIONB30BaHUS TIPOU3BOIHON TSI HAXOXKICHUS HAWIYYILIEro PElICHHsS B 2
MPUKIIAIHBIX 3a7a4ax.
Bropas npousBogHast, ee reOMeTpUIECKUN U PU3HUECKUIT CMBICT. 2
HaxosxaeHnne ckopocTH JIJ1s TIpoiiecca, 3a1aHHOro GopMyIJIon U TpaguKoM. 2
[lepBooOpa3Has u uHTErpall. 2
[IpruMmeHeHue onpeaeIeHHOTO HHTErpaia sl HAX0XKAEHHUS TIOMaAN KPUBOJIMHEHHON 2
TpAIeny.
®dopmyna Herorona—JleitOuuma. 2
[TpumMepsl NpUMEHEHUs] HHTErpaia B PU3UKE U TEOMETPHH. 2
Tema 10. Conep:xxaHue y4eOHOro Marepuasa 12
DJ1eMeHThI TEOPHH CoOpITHE, BEPOATHOCTh COOBITHS, CIOKCHHE U YMHOKEHHUE BeposiTHOCTEH. [ToHsTHE O 2 1
BEPOSITHOCTEH U HE3aBUCUMOCTH COOBITHIA.
MaTeMaTH4eCKOii JluckpeTHas ciaydaifHast BETUIMHA, 3aKOH €€ PacIpe/IeICHHsI. 2
CTATHUCTUKH UucnoBble XapaKTEPUCTUKU TUCKPETHOM CIydailHOW BenuyuHbl. [loHATHE O 3aKoHE 2
OOJIBIIINX YHCEIL.
[IpencraBnenrie  naHHBIX  (TAONMIBI, AWArpamMMmbl, TrpaduKH), TEeHepaabHas 2
COBOKYITHOCTb, BBIOOpKa, cpenHee apudmernueckoe, Meauana. [lonstue o 3amauax
MaTeMaTUYEeCKOI CTaTUCTUKU.
Pemienne npakTUYecKuX 3a/1a4 ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB. 4
Tema 11. Coaep:xkanue yueOHOro MaTepuaJa 20
YpaBHeHus U YpaBHEHHUS U CUCTEMBI YPAaBHEHU . 2 1
HepaBeHCTBa PannoHaneHble, WppalMOHAIBHBIC, IOKA3aTebHbIE U  TPUTOHOMETPUUYECKHE 2
YpaBHEHUS U CUCTEMBI.
PaBHOCHUIIBHOCTh YpaBHEHU, HEPABEHCTB, CUCTEM. 2
OcHOBHBIE TIPHEMBl WX peHIeHHS (pa3lioKeHWE HAa MHOXKUTEIH, BBEJACHHE HOBBIX 2
HEW3BECTHBIX, MOJCTAHOBKA, TPaUUECKUI METO).
Hepasencraa. PanmonainbHele, UppaIrMOHANILHBIC, MOKAa3aTeTbHBIE u 2

TPUTOHOMETpHUECKHe HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PEILICHHSL.
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HanmeHnoBanue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie U NpaKTHYecKue padoThl, O0bem Yposenn
pa3aeioB M TeM CaMoOCTOsITe/IbHAs padoTa 00y4aluxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMSI
Hcnonp3oBaHnue CBOHCTB W rpaduKoB (DYHKIUH TpHU pEHICHUH YpaBHEHHH U 2
HEpaBeHCTB. MeTo1 UHTEPBAJIOB.
N3o0pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOXECTBA pEIICHUIN ypaBHEHHH | 2
HEPaBEHCTB C JBYMs IEPEMEHHBIMU U UX CHUCTEM.
[Ipuknansueie 3amauu. IlpuMeHeHuMe MaTeMAaTHYECKUX METOAOB [UIsl PELICHUS 2
COJIeprKaTeNbHbBIX 3a/1a4 U3 PA3IMYHBIX 00JIacTell HAYKHU U IPAKTHKH.
WHTepnperanus pe3yibTara, yUeT peabHbIX OTPaHUYECHUH. 2
HToro 3a cemecrtp: 132
KoncyabTanuu: 14
IIpome:xyTouHast aTTecTanust (3K3aMeH) 10
Bcero: 258

JU1s XapaKTepUCTUKH YPOBHS OCBOSHHSI YU€OHOTO MaTepraia UCTIONb3YIOTCS CIEAYIONE 0003HAYCHHUS:

1. — 03HAKOMHTEIIbHBIHN (Y3HaBaHWE paHee H3YYCHHBIX O0BEKTOB, CBOMCTB);
2. — PENPOLYKTHBHBIH (BBINOJIHEHHE S TEIBHOCTH MO 00pa3ily, MHCTPYKIIUH WIH O] PyKOBOACTBOM)
3. — MPOJIYKTHUBHBIH (TUIAHUPOBAaHUE U CaMOCTOSITENTFHOE  BBITIOJTHEHUE JICSATEILHOCTH, perieHune MpOOJIEMHBIX 3aj1a4)
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IIpumepHbIe TeMBbI T0KJIA10B (pedepaToB, COOOUIEHUH)

— HemnpepoiBHbie qpodu.

— IlpumeHeHue CIOKHBIX MTPOIIEHTOB B 3KOHOMUYECKUX pacyeTax.e
[TapamienpHOE POSKTUPOBAHHE.

— CpenHue 3Ha4YCHUS U UX IPUMEHEHHE B CTATUCTHKE.

— BekTopHoe 3aanue mpsiMbIX U TUIOCKOCTEH B IPOCTPAHCTBE.

— CroxeHue rapMOHHYECKHX KOJIeOaHUH.

— I'paduyeckoe pemenne ypaBHEHUI 1 HEPABEHCTB.

— [IpaBuibHBIE ¥ TOTYTIPABIIIbHBIC MHOTOTPAHHHUKH.

— Konundeckue ceueHns 1 X NpUMEHEHHE B TEXHHKE.

— IlonsTre nud depeHImana u ero NPUIOKEHHUS.

— CxeMbl TOBTOPHBIX UCTIBITaHMi bepHyum.

HccnenoBanue ypaBHEHNH U HEPABEHCTB C MAPAMETPOM

2.3. XapaKTepuCTHKA OCHOBHBIX BHI0B YUeOHOI 1eSiTeIbHOCTH

00y4arImmnxcs

Conep:xxanue o0y4eHust

XapakTepucTHKA OCHOBHBIX BH/IOB J1eST€JIbHOCTH
o0yuyawuerocst

Beenenue O3HaKOMJIEHHUE C POJIbI0 MAaTEMAaTUKHU B HAyKe, TEXHHUKE,
HYKOHOMHUKE, HH()OPMAIIMOHHBIX TEXHOJIOTUSIX U MPAKTUICCKON
nesTeNbHOCTH. O3HaKOMIIEHHUE C LEISIMH U 3a/1ad4aMy U3yUYeHUS
MareMatuku cnenuaibHoctu CI10

Tema 1. BrimonHenne apudmMeTHIecKuX IMCTBUIN HAJ YUCIaMU, CoueTas

PasButne nousaTusa o
qHUCiIe

YCTHBIEC U MUCbMEHHBIE MTpHeMbl. HaxosxaeHne npuoamKeHHbIX
3HAYCHHUI BEJIMUMH U TTOTPEITHOCTEH BRIYUCICHUH (a0COMIOTHOM 1
OTHOCHUTEJIbHOI ); CpaBHEHUE UNCIIOBBIX BhIpaxkeHUi. Haxoxnenue
omMOO0K B MPeoOpa30BaHUSAX M BBIUUCICHUAX (OTHOCUTCS KO BCEM
IYHKTaM [pOrpamMmbl)

Tewma 2.
Kophu, crenenu u
norapupMbl

O3HaKOMJIEHHE C TOHSITHEM KOPHSI N-i CTENEHU, CBOMCTBAMHU
paauKaIoB U IIpaBUIaMu CpaBHEHUS KOopHed. DopMmylinpoBaHue
omnpeaesieHus KOpHS U CBOMCTB KOpHEW. Beruncienue u cpaBHeHUE
KOpHEH, BBIMOJIHEHUE MPUKUIKY 3HaueHus1 KopHs. [IpeobpazoBanue
YHUCIIOBBIX M OYKBEHHBIX BBIPAXEHHI, COAECPKALIUX PAAUKAIIBI.
BrimosnHenue pacueToB 1o (GopMysiaM, CoJepKaIUM paJuKaibl,
OCYIIECTBIISI1 HEOOXOJUMBIE MTOJICTAHOBKHU U IpeoOpa3zoBaHusl.
OmnpeneneHne paBHOCUIBHOCTH BBIPAXKEHUH € paJuKaIaMu.
Pelienue nppanmoHaabHbIX YpaBHEHHM.

O3HaKOMJIEHHUE C TOHATHEM CTENEHU C JEHCTBUTEIbHBIM
nokasaresneM. HaxoxxieHne 3HaueHUi CTENEeHH, UCIIOb3Ys IIPU
HEO0XOIMMOCTH HHCTPYMEHTAJIbHBIE CPECTBA. 3alTUCHIBAHUE
KOpPHSI N-# cTeneHu B BUJE CTENEHH ¢ APOOHBIM MOKa3aTelleM U
HA000pOT.
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DopMyIMPOBAHUE CBOWCTB CTEIICHEN. BhIUMCIIEHHE CTEIIEHEH ¢
palMOHATIBHBIM [10KA3aTEIEM, BBIIIOJHEHNE TPUKHUIKY 3HAYEHUS
CTEIIEHU, CDAaBHEHUE CTEIICHEM.

[IpeoOpa3zoBanme YNCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
COZEpKAIMX CTENEHU, IPUMEHSIA CBOMCTBA. Pemenue
MTOKa3aTeJIbHBIX YPaBHEHUI.

O3HakoMJIEHHE C IPUMEHEHUEM KOPHEW U CTETIEHEN ITPH
BBIYMCIICHUH CPEHUX, IEJICHUN OTPE3KA B «30JI0TOM CEUECHHUM.
Pemenue npukiaaaHbIX 3a/1a4 HA CIO0XKHbBIE TIPOLIEHTBI

Tema 3.
[IpsiMbIe ¥ TUIOCKOCTH B
IIPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEACHUE 10KA3aTEIbCTB IPU3HAKOB
B3aMMHOT'0O PACIIOJIO0KEHUS NMPAMBIX U INIOCKOCTER. Pacro3HaBanue
Ha 4epTexkax U MOJENAX Pa3JInNYHbIX CIy4aeB B3aNMHOIO
PaCIOIOKEHUS MPSMBIX U IJTIOCKOCTEHN, apryMEHTUPOBAHUE CBOUX
CYXICHUM.

DopmyIMpOBaHUE ONIPEAETIEHUN, IPU3HAKOB U CBOKCTB
NapaJuyIeIbHbIX U MEPIEHANKYISPHBIX IUIOCKOCTEN, ABYTPAHHBIX U
JIMHEUHBIX YIJIOB.

BelnonHEHNE NOCTPOEHUS YIII0B MEXy IPSIMBIMH, MPSIMOU 1
MJIOCKOCTBIO, MEXAY MJIOCKOCTSIMU IO OMMCAHUIO U pPacliO3HABAaHUE
UX Ha MOJIENSX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IIPSIMBIX U
MJIOCKOCTEW MPH PEIICHUH 3a/1a4.

N300pakeHne Ha pUCYHKAaX U KOHCTPYHPOBAHHUE HA MOJIEIISX
NEPHEHAUKYIISIPOB U HAKIIOHHBIX K INIOCKOCTH, IPSIMBIX,
napauieIbHbIX MIJIOCKOCTEH, YIIIOB MEXKY MPSAMOU U MJIOCKOCTHIO U
000CHOBaHUE MTOCTPOCHHUSI.

Pemuienue 3a1au Ha BEIYKMCIIEHHE T€OMETPUUECKUX BEJIMUHUH.
OrnuceiBaHUE PACCTOSIHUS OT TOYKH JI0 INIOCKOCTH, OT MPSIMOM 10
MJIOCKOCTH, MEKY TIIOCKOCTSMHM, MEXK/Yy CKPEIIUBAIOIUMUCS
IPSIMBIMHU, MEXKY TPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.
DopMyIMPOBAHKE U JIOKa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpPEM CYIIIeCTBOBAHMS, CBOMCTRBA).

N300pakeHne Ha YyepTekax U MOJIENSIX PACCTOSIHUS 1 0OOCHOBAHHE
CBOUX CyxaeHuil. OnpeaesieHue U BHIYUMCIECHUE PACCTOSIHUM B
npoctpanctse. [I[pumenenne hopMyI1 u TeopeM IIIaHUMETPUU AJIs
peuieHus 3auay.

O3HakoOMJIEHUE C OHIATHEM NapaUIeIbBHOTO MPOEKTUPOBAHUS U €T0
ceorictBamu. GopMyIMpOBaHUE TEOPEMBI O IIIOLIALU
OPTOrOHAJILHOM IMPOEKIMU MHOTOYyToIbHUKA. [IpuMeHnenne Teopun
JUTsE 0OOCHOBAHUS TIOCTPOSHUH W BHIYHCIICHUH.
ApryMEHTHpPOBAaHHUE CBOUX CYKJIECHUN O B3AMMHOM PaCIOJIOKEHUU
IPOCTPAHCTBEHHBIX (PUTYD.

Tewma 4.
KomOunaropuka

N3yuenne npaBuia KOMOMHATOPUKHY U MIPUMEHEHHE MPU PEIICHUH
KOMOWHATOPHBIX 3a71a4.

Pemnrenne KoOMOMHATOPHBIX 3a/1a4 METOIOM Iepedopa U 1o MpaBHITy
YMHOKECHHUS.

O3HakoOMJICHHE C TIOHATHAMU KOMOMHATOPUKU: Pa3MELICHUSIMU,
COUYETaHUSIMHU, IEPECTAHOBKAMHU U (YOPMYJIaAMHU IS UX BBIYUCIICHUS.
OOBbsicHeHHE U TPUMEHEHUe (HOPMYIT 17151 BBIYUCIICHUS
pa3MelleHN i, TEPECTAHOBOK U COYETAaHUU MPU PEIICHHUH 3a]1ay.
Osnakomiienue ¢ Ounomom HeioToHa u TpeyronbHukoM [lackass.
Pemenue npakTuyeckux 3a1ay ¢ MCIOJIb30BAHUEM NOHATHI U
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paBUJ KOMOMHATOPUKHU

Tema 5.
KoopaunaTel 1 BEKTOpBI

O3HakoMJIEHHE C TTOHITHEM BeKTOpa. M3yueHne nexkaproBou
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE TI0 33 JaHHBIM
KOOpAMHATaM TOYEK M IJIOCKOCTEH, HaXOXKACHUE KOOPAUHAT TOYEK.
Haxoxxnenne ypaBHeHUN OKPY>KHOCTH, c(hepbl, MIIOCKOCTH.
Brruuciienne pacCTOsTHUN MEXAY TOUYKaAMHU.

N3yueHne cBONCTB BEKTOPHBIX BEIUYHH, IIPABUII PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUJI HAXOKICHUS
KOOPJMHAT BEKTOPA B IPOCTPAHCTBE, IPABUJI JEHCTBUMN C
BEKTOPAMH, 33JaHHBIMHA KOOPJUHATAMH.

IIpuMeHeHre TeopuH NpU PELICHUH 3314 Ha IEUCTBHUS C
BEKTOPAMH.

N3yuenue ckansspHOTo NMPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUS NPSAMON U TWIOCKOCTHU. [IprMeHeHne Teopuu npu
pELIeHNH 3a/1a4 Ha AEWCTBUSI C BEKTOPAMH, KOOPJMHATHBIN METO/,
IIPUMEHEHNE BEKTOPOB I BEIYHACIICHHS BEJINYMH YIJIOB U
PacCTOSTHUN.

O3HaKOMIIEHHE € JOKA3aTEILCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM PACIIOJIOKEHUHU MIPSIMBIX U IIJIOCKOCTEH €
HCIIOJIb30BaHUEM BEKTOPOB

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

OCHOBHbBIE TOHSATHUS CBSI3U C TPayCHOU Mepoil. M300pakeHne yrioB BpalleHus Ha

TPUTOHOMETPUU OKPY’>KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIa C €r0 PACIOJIOKEHUEM.
DopMyIUpPOBaHKE ONPEACIICHHH TPUTOHOMETPUUIECKUX (DYHKITHI
JUISL YTJI0B TIOBOPOTA U OCTPBIX YIJIOB MPSAMOYTOJIBHOTO
TpEeyrojbHUKa U O0BSICHEHHE UX B3aUMOCBSI3U

Tema 6.2. [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECTB JIsI

OCHOBHBIE BBIYHCIICHHSI 3HAYECHUN TPUTOHOMETPUUECKHUX (DYHKITHI IO OTHOM

TPUTOHOMETPUUECKHUE U3 HUX

TOXJIECTBA

Tema 6.3. W3ydenue 0CHOBHBIX (POPMYJI TPUTOHOMETPUU: (POPMYITBI

[IpeoOpazoBanue CJIOKEHUS, YABOCHHUS, TIPEOOPa30BaAHUS CyMMBI

MPOCTEUIINX TPUTOHOMETPHYECKUX (QYHKIUI B MPOU3BEACHHIE U IPOU3BEICHUS B

TPUTOHOMETPHYECKHUX CYMMY M IPUMEHEHUE MPHU BBIYUCICHUN 3HAYCHUS

BBIPKEHUI TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIIPOILIEHHUS €TO.
O3HakoOMJIEHUE CO CBOWCTBAMHU CUMMETPHUH TOYEK HA €IMHUYHON
OKPYKHOCTHU M PUMEHEHHUE UX JIJIsl BBIBOJIa hOpMYJT IPUBEICHUS

Tema 6.4. O3HaKOMJICHUE C TIOHITHEM OOPaTHBIX TPUTOHOMETPHUECKUX

Tpuronomerpuueckue byHKUIHHA.

ypaBHEHUS U W3ydenue onpeseneHuii apkCUHyca, apkKKOCHHYca, apKTaHTeHca

HEPABEHCTBA ymcna, GopMyIUpPOBaHUE UX, U300paKEHHIE HA SAMHUYHOM
OKPYXHOCTH, MPUMEHEHHE NMPU PEUICHUH YPABHEHU

Tema 7. O3HaKOMJIEHHUE C TOHATHEM IIEPEMEHHOM, IPUMEPAMHU

OyHKINUH U TpaPUKH

3aBHUCUMOCTEH MEXIYy NEePEMEHHBIMH.

O3HakoMJICHUE ¢ TTOHATHEM Tpaduka, OpeeIeHne
MPUHAJJISKHOCTH TOUKH rpaduky pynkunu. Onpenenenue o
dbopMyIie mpocTeiiiei 3aBUCUMOCTH, BUJIa ee rpaduka.
Bripakenue no popmyiie oaHOM epeMeHHON Yepe3 IpyTrue.
O3zHakoMIIeHHE ¢ ompesiesieHneM GyHKIUH, GopMyTUpOBaHUE €TO.
Haxoxnenue obmactu onpeneneHus 1 00J1acTi 3HaYeHUH (PyHKITUN
O3HakoMJIEHHE ¢ TpUMepaMu (PYHKITMOHATBHBIX 3aBUCUMOCTEH B
peaIbHBIX MPOLIeccax U3 CMEXHBIX AUCUUILINH. O3HaAKOMIICHHUE C

16




JI0Ka3aTeJIbHBIMUA PACCyKICHUAMH HEKOTOPBIX CBOWCTB JINHEWHOU U
KBaJApaTUYHON QYHKIIUHA, TPOBEACHUE MCCIICIOBAHUS JIMHEHHOM,
KYyCOYHO-JTUHEHHOM, APOOHO-ITMHEHHON U KBaApaTUIHOHN (DyHKITHIHA,
noctpoenue ux rpapuxos. [Toctpoenne u ureHne rpagukos
¢ynkuuii. Mccnenoanue GpyHKIUM.

CocrapneHue BU0B GYHKIHUH 10 JaHHOMY YCIIOBHIO, PELLICHUE
3a/1a4 Ha 9KCTPEMYM.

Brimonaenune npeodpazoBanuii rpaduka GyHKIUH.

Wzydenue noustus oOpaTHON (GYHKINH, ONpEAeTIeHUE BUIA U
nocTpoeHue rpadguka oopaTHON HYHKIMH, HAXOXKICHHUE €€ 00J1acTh
orperneneHus 1 obiaactu 3HaueHuil. [IpuMeHnenne cBOUCTB QpyHKIUI
IIPYU UCCIIEIOBAaHUH YPAaBHEHUN U PELICHUH 3a7a4 Ha DKCTPEMYM.
O3HakoOMJIEHHE C TIOHSATHEM CIIOKHOW (QyHKIMM Bhruucienue
3HaYCHUH (PYHKIUH TT0 3HAYCHHUIO apTyMEHTA.

OmnpeneneHue NOJ0KEHUSI TOYKU HA TpaduKe 10 ee KOOpAUHATaM U
Hao000pOT.

Hcnonp3oBanue CBOMCTB (PyHKIUI I CpaBHEHUS 3HAUCHHIHA
CTETeHeH U Jorapu@moB.

[TocTpoenune rpadKkoB CTEMEHHBIX U JIOTapu(PMHUIESCKUX (PYHKITUH.
Penienune nmokaszarenbHBIX U JOrapuPMHUUECKUX YpaBHEHUN U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJIEHHE C TOHATHEM HENPEPBIBHON NEPUOANUECKON
byHkumun, GopMyIMpoBaHUE CBOMCTB CHHYCA U KOCHHYCA,
MOCTPOCHHE UX TPaPHUKOB.

O3HakOMJICHHUE C TIOHSITHEM TapMOHHYECKUX KOJICOAaHUN 1
pUMepaMu FrapMOHMYECKUX KOJICOAHUH JIJIs1 OMIMCAHUS TPOLIECCOB
B (pu3uKke u Ipyrux o0JIacTsIX 3HAHUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3phIBHOM MEPUOANYECKON (PYHKINH,
(opMynHMpOBaHUE CBOMCTB TaHI€HCA U KOTAHT'€HCA, TIOCTPOEHHUE UX
rpaduKoB.

[Ipumenenue cBOMCTB (PYHKITUH IS CPAaBHEHHS 3HAYCHU N
TPUTOHOMETPUUYECKUX (DYHKIIUU, PEIIeHUS] TPUTOHOMETPHUYECKUX
YpaBHEHUU.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUIECKUX (PYHKLIUI
U onpejeneHre no rpadukaM X CBOMCTB.

Brinosnaenue npeodpazoBanust rpadukoB

Tema 8.1.
MHororpanHuKu

Onuncanue U XapakTepUCTUKA Pa3JIMYHbIX BUJIOB MHOTOI'PAaHHHKOB,
[IEPEUYUCIICHUE UX DJIEMEHTOB U CBOUCTB.

N300paxeHre MHOTOIrpaHHUKOB U BBIIOJIHEHNE TOCTPOEHUS Ha
U300paKEHHUSIX M MOJIEIISIX MHOTOT PAHHUKOB.

Beruncrnenue JIMHEMHBIX 3JIEMEHTOB U YTJI0B B IPOCTPAHCTBEHHBIX
KOH(UTypaIusx, apryMEHTUPOBAHUE CBOUX CYKICHUM.
XapakTepucTuka U n300pakeHne CeUeHUs, Pa3BEPTKU
MHOTOTPaHHUKOB, BBIYMCIIEHUE IIOIAJIEH TOBEPXHOCTEH.
[TocTpoeHne MpoCcTeUIMX CEUCHHUI KyOa, MPU3MBbI, THPAMU/IBI.
[Tpumenenue (HakToB U CBEIEHUH U3 IIIAHUMETPUH.
O3HakoMJIEHHE C BUAAMU CUMMETPHUNA B TPOCTPAHCTBE,
dbopMynpoBaHKEe OTpeIeICHUI U CBOWCTB. XapaKTePUCTHKA
CUMMETPHUU TEN BPALLIEHNUS] © MHOTOTPAHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUM IIPU PELICHUU 3a/a4.
Hcnonp3oBanne NproOpPETeHHBIX 3HAHUM JIsl HCCIIeI0BAaHUS 1
MOJIEJITMPOBAHUS HECJIOXKHBIX 3a/1a4.
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N300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBHITIOJTHCHHE
PHUCYHKOB I10 YCJIOBHSIM 3a/1a4

Tema 8.2. O3HakoMJIEHHE C BUIaMU TeJ BpaleHus, GopMyITupoBaHHE UX
Tena u moBepxXHOCTH ONpeeICHUN U CBOMCTB.
BpALICHUS @opMyIHpOBaHUE TEOPEM O CEUCHUU IIAPa IUIOCKOCTHIO U

MJIOCKOCTH, KacaTeIbHOM K cdepe

XapakTepucTruKa U U300pakeHHEe TeN BPAIICHUS, UX PAa3BEPTKH,
CCUCHHUSI.

Pemenue 3a1a4 Ha TOCTPOEHUE CEYEHNUI, BBIYUCIICHUE JUIUH,
paccTosiHui, yriioB, miomaaei. [Iposenenne nokazaTeabHbIX
paccy>XJIeHHI npu pelIeHrH 3a/1a4.

[IprMeHeHne CBOMCTB CUMMETPUH MPU PEIICHUH 3a/1a4 Ha TeJla
BpalleHusi, KOMOMHAIINIO TEl.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBHITTOJIHEHHE PUCYHKA 10
YCJIOBHIO 33J1a41

Tema 8.3. O3HaKOMJICHHE C ITOHATUSIMU IUIOIIAAH U 00beMa, aKCHOMaMU 1
H3mepeHus B reOMETpUN | CBOMCTBAMH.

Pemienue 3a1a4 Ha BbIYMCIIEHUE IUTOMIAIEH INIOCKUX (UTYp C
NPUMEHEHHEM COOTBETCTBYIOUINX (OPMYIT U (PaKTOB U3
IUTAHUMETPHH.

N3ydenue TeopeM 0 BBIYMCICHUN 00BEMOB IIPOCTPAHCTBEHHBIX TET,
peleHue 3a1a4d Ha IpuMeHeHne GopMyJ1 BBIYMCICHUS 00BEMOB.
Wzyuenue Gpopmyt ast BBIYUCICHUS TUIOIMIAJICH MOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€JI BPALICHMUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIIEHUS IUIOIIA U TIOBEPXHOCTH
cdepsl.

Pewrenue 3a1a4 Ha BEIYMCIICHHE IUIOIIAIEH IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Tema 9. O3HAKOMJICHHE C IIOHITUEM YHMCIOBOM MOCICA0BATCILHOCTH,
Hauama criocobamMu ee 3aJaHusl, BRIYUCICHUSIMH €€ YWICHOB.
MaTEMaTHYSCKOIO O3HakoMJIEHUE C OHITHEM MpeJiera MoCaeA0BaTEIbHOCTH.
aHaJn3a. O3HaKOMJICHUE C BBIUMCICHUEM CyMMBbI 0€CKOHEUHOTO YHCIOBOTO
Hurerpan u ero psiza Ha IpUMEPE BBIUYUCIICHHSI CyMMBbI OECKOHEUHO YOBIBAIOIIEH
MIpUMEHEHHE. T€OMETPUUYECKON MPOTPECCHUH.

Pemienue 3a1a4 Ha mpuMeHeHHE GOPMYITBI CyMMBbI OECKOHEYHO
yOBIBAIOIICH TEOMETPHUIECKOMN MPOTPECCUN

O3HaKOMJIEHHUE C TOHATHEM ITPOU3BOIHOM.

Nzydenue u popMynupoBaHHE €€ MEXaHUYECKOTO U
FEOMETPUUECKOT0 CMBbICIIA, U3YUEHHUE aJITOPUTMA BHIUUCICHUS
MIPOM3BOJHON HA PUMEPE BHIYMCIECHUS MTHOBEHHOM CKOPOCTH U
YII0BOr0 KO3 PUIIMEHTa KacaTeIbHOM.

CocraBneHre ypaBHEHUs KacaTelIbHOW B 0OIIIEM BHJIC.

YcBoenue npasuit auddepeHunpoBanus, TaOIUIIBI TPOU3BOAHBIX
3JIEMEHTAPHBIX QYHKIHMHI, MPUMEHEeHHE s A dhepeHITnpOBaHUS
(GyHKLIMH, COCTaBICHNUS yPaBHEHHS KacaTeIbHOM.

N3yuenune TeopeM O CBS3U CBOMCTB (DYHKIIMH M IIPOU3BOTHOM,
(dopMyIHpOBKa HX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON HCCIIEIOBAaHUS (PYHKIIUH,
3aJaHHOH (POPMYIIOii.

YcraHoBieHUE CBSA3U CBOMCTB (DYHKITUHM M IIPOU3BOIHOM IO UX
rpadukam.

[TpyMeHeHre TPOU3BOIHOM I pellIeHus 3a]1a4 Ha HaXOXKICHUE
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HauOOJIBIIIET0, HANMEHBIIIETO 3HAYCHUS ¥ Ha HAX0XKICHUE
JKCTpeMyMa.

O3HakoOMJICHHE C TIOHATHEM HHTErpaia 1 nepBooOpa3Hoi.
N3yuenune mpaBuia BEIYUCICHUS TEPBOOOPA3HON U TEOPEMBI
Hrrotona—JleitOaunma.

Pemenue 3amau Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYHUCIICHHE NIEPBOOOPA3HOM I TAHHOM (DYHKITHH.
Pemmenue 3a1a4 Ha MpUMEHEHNE WHTETpalia AJisl BBIYUCICHUS
(bU3HYECKUX BEMYHH U TUIOIIAIeH

Tewma 10.
DnEeMEHTBI TEOPUU
BEPOSATHOCTEHN U

M3Y4YEHHE KJIACCUYECKOI0 ONpeiesieHUs] BEPOATHOCTH, CBOICTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue npuMepoB BBIUMCICHUS BEPOATHOCTEH. Penienne

MaTeMaTU4YeCKOn 3a[a4 Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITHI

CTaTUCTUKH O3HaKOMJICHHE C IPEACTABICHUEM YUCIIOBBIX JAHHBIX U UX
XapaKTepUCTHKAMHU.
Pemenune npaktuueckux 3ajad Ha 00pabOTKY YMCIIOBBIX JaHHBIX,
BBIYKCIICHUE UX XAPAKTEPUCTHUK

Tema 11. O3HaKOMJIEHHE C TPOCTEUIIUMH CBEICHUSIMH O KOPHSIX

YpaBHeHUS U anreOpanyecKuX ypaBHEHUH, MOHATUAMHU HCCIEIOBAHUS YPaBHEHUN

HEPABEHCTBA U CHCTEM yPaBHECHHUHU.

W3ydenue Teopun paBHOCHIIBHOCTH YPaBHEHUH U €€ TPUMEHEHHS.
[ToBTOpEeHMe 3anucy peleHus CTaHAapTHEIX YPABHEHUH, TPUEMOB
npeoOpa3oBaHus ypaBHEHUH JUIsI CBEACHUS K CTaHJapTHOMY
YPaBHEHHUIO.

Penrenune panoHanbHbIX, HPPALIMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUHN U CUCTEM.

Hcnonp3oBanue CBONCTB U rpauKOB (PYHKIUH U1 pelIeHus
ypaBHeHM. [loBTOpeHe OCHOBHBIX IPUEMOB PELLICHHS CUCTEM.
Pemenue ypaBHeHH ¢ IPUMEHEHNEM BCEX NTPUEMOB (PA3JI0KEHHUS
Ha MHOKUTEIIN, BBEJICHHSI HOBBIX HEU3BECTHBIX, IIOJCTAHOBKH,
rpau4ecKoro MEeTo/a).

Pemienue cucrem ypaBHEHU C MPUMEHEHUEM Pa3IMUHbBIX
CIIOCOOOB.

O3HakoMIIeHHE ¢ OOIMMH BOIIPOCAMH PELIEHUsI HEPABEHCTB U
UCTIOJIb30BaHUE CBOIMCTB U TpaguKoB (PYHKIMHA MPU pEeLIeHUN
HEPaBEHCTB.

Perienne HepaBeHCTB M CUCTEM HEPABEHCTB ¢ IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

[IpumeHeHne MaTeMaTHYECKUX METOJIOB JJIsl PEIICHUs
coJiepKaTeNbHbIX 3a7a4 U3 Pa3IMuYHbIX 00JacTell HAyKU U
npakTUKy. MIHTEeprpeTupoBaHue pe3yabTaToOB C yUYETOM peallbHBIX
OTpaHUYECHU N

19




3. YCJOBUS PEAJIM3AIIMU YYEBHOM JJUCIHUATIJIMHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY
o0ecre4YeHU 1o

Kabunetr MmateMaTuku.
O6opynoBanne yueOHOTO KabUHETA:
— KOMIUIEKTHI CTIELIMAIM3UPOBAHHON yueOHOM Mebenu,
— JIOCKa KJaccHasl,
— TPOEKTOD,
— D9KpaH,
— HaIJISIHBIC TTOCOOHS,
— TEXHHWYECKas TOKYMEHTAIIHs,
— KOMITBIOTEp C YCTAHOBJICHHBIM JIMIICH3UOHHBIM IPOTPAMMHBIM
o0ecrneueHrueM:
OC Windows, MS Office ¢ Bbixogom B ceTb «VIHTepHET» W AOCTYNOM B
AIIEKTPOHHYIO0 HHPOPMAITMOHHO-00Pa30BaTEIBHYIO CPEY.

3.2. Uupopmanuonnoe odOecneyeHue oOydeHusi IlepeyeHnb yuyeOHBIX
U31aHMH, JONIOJHUTEIbHOM JuTeparypsl, MHTEpHET-pecypcoB

OcHoBHas JuTEparypa:

1. Koznor B.B. MaremaTuka: anrebpa u Hauajga MaTeMaTUYECKOTO aHAIM3a,
reometpus: yueOHuK 1 10 kjmacca 0011e00pa3oBaTeNIbHBIX OpraHU3AIMM.
bazoBeiit u yriyonéunsiii yposau / B.B. Koznos, A.A. Hukutun. — Mocksa :
Pycckoe cmoBo, 2020. — 464 c. — ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading

2. Kosnos B.B. Maremaruka: anreOpa u Hauajga MaTeMaTHYeCKOrO aHAIM3a,
reoMmetpusi: yueOHUK s 11 kjmacca 001eoOpa3oBaTeNbHbIX OpraHU3alU.
bazoBeiii u yriyonénusiii yposuu / B.B. KoznoB, A.A. Hukutun. — Mocksa :
Pycckoe cmomo, 2020. — 464 c. — ISBN 978-5-533-00274-5. — URL:
https://ibooks.ru/bookshelf/374166/reading

JlonoTHUTEILHAS JJUTEpaTypa:

1. Hlunaues, B. C. MaremaTtuka: y4eOHUK U NPAKTUKYM JJISI CPEIHETO
npodeccuonansuoro obpaszoBanmst / B. C. Illumaues; mox pemakmmeirt A. H.
TuxonoBa. — 8-e uzf., nepepad. u qom. — Mocksa : MznatensctBo FOpaiit, 2021. —
447 c. — (Ilpodeccnonanbroe obpazoanue). — ISBN 978-5-534-13405-6. — Tekct
: anektponHbIi // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/469417
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2. HlopodeeBa, A. B. Marematuka: y4yeOHUK IS CpEIHEro
npodeccrnoHanbHOro odbpasoanus / A. B. Jlopodeesa. — 3-e uzm., mepepad. u A01I.
— Mockpa : MsmarensctBo IOpaiit, 2020. — 400 c. — (IIpodeccmonanpHoe
oOpa3zoBanue). — ISBN 978-5-534-03697-8. — Tekcr : anexkrponnsiii // Ob6C FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/449047.

3. Maremaruka. IIpaktukym : ydyeOHOe mocoOue mJii CpPEIHEro
npodeccuonansHoro obpazoanust / O. B. TatapuukoB [u ap.] ; mox obmiei
penakuuei O. B. TatapuukoBa. — Mocksa : M3garensctBo FOpaiit, 2021. — 285 c.
— (IlpodeccuonanpHoe oOpaszoanue). — ISBN 978-5-534-03146-1. — URL :
https://urait.ru/bcode/470068

4. Kyuep, T. Il. Marematuka. TecTbl : ydeOHOE mocoOue s CPEAHETO
npodeccuonanbHoro oopazosanus / T. II. Kyuep. — 2-e uzn., ucnp. u jgom. —
MockBa : WznarensctBo IOpaiit, 2021. — 541 c. — (IIpodeccuonanbpHoe
obpaszoBanue). — ISBN 978-5-534-10555-1. — URL : https://urait.ru/bcode/470424

5. Kpemep, H. III. Maremaruka 1151 KOJUIeIKEeH : ydeOHOE mocoOue s
cpeanero nmpodeccmoHanbHOro obpaszopanus / H. III. Kpemep, O. T.
KoncrantunoBa, M. H. ®puaman ; mox pempakumeit H. I11. Kpemepa. — 10-e u3g.,
nepepad. u gom. — MockBa : WzmarensctBo [Opaiir, 2021. — 346 c. -
(ITpodeccuonansaoe o6OpazoBanme). — ISBN 978-5-534-05640-2. — URL

https://urait.ru/bcode/469282

6. boromonos, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yactp 1 :
yueOHOe Iocobme i cpeaHero mnpodeccrnoHansHoro obpasosanus / H. B.
BoromonoB. — 2-e u3a., ucop. u gom. — Mocksa : M3garensctBo IOpaiit, 2021. —
439 c. — (IIpodeccuonansuoe oopazosanue). — ISBN 978-5-534-09108-3. — URL :
https://urait.ru/bcode/470790

7. boromonos, H. B. MaremaTtuka. 3agauu ¢ pemieHusiMu B 2 4. Yactp 2 :
ydueOHOe mocobue mig cpeaHero mpodeccmonaapHoro odpasosanms / H. B.
BoromornoB. — 2-e u3n., ucnp. u gom. — Mocksa : U3gatensctBo FOpaiit, 2021. —
320 c. — (ITpodeccuonanproe oo6pazoanue). — ISBN 978-5-534-09135-9. — URL :
https://urait.ru/bcode/470791

HNuTepHeT-pecypcsbl:

1. Undopmariionasle, TPEHUPOBOYHBIE M KOHTPOJILHBIC MaTEPHAIbI:
www.fcior.edu.ru.

2. EnuHas  KOJUIEKIIUU 1 (ppoBHIX o0pa3oBaTeNbHBIX  PECYPCOB:
www.school-collection.edu.ru.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOM

JUCHUATUIMHBI

KOHTpOJI]: H OLCHKA PC3YJIbTAaTOB OCBOCHHUA JUCHUIIIMHBI OCYIICCTBIIACTCSA
mpernogaBaTciicM B IIPOICCCC ITPOBCACHUA SaHﬂTHﬁ, TCKYHIICTO U ITPOMCIKYTOYHOTO
KOHTPOJIAA, @ TAKKE BBITIOJIHCHUSA 06y‘-IaIOI]_II/IMI/IC$I HHIUBUYaJIbHBIX BaI[aHI/Iﬁ.

PesyabTaTsl 00yyeHus
(IMYHOCTHBIE, MPeAMeTHbIE, MeTallpeIMEeTHbIE)

@DopMbI U METOAbI KOHTPOJISI
OlIeHKH Pe3y/JIbTATOB 00y4eHHusl

JUYHOCMHbBIX.

c(OpPMUPOBAHHOCTh MPEACTABIEHUNH O MaTeMaTHKe Kak
YHUBEPCAJIbHOM $I3bIKE HAyKH, CPEACTBE MOACIUPOBAHUS
SIBJICHUH M MPOLIECCOB, UAESIX U METOAaX MATEMATUKH

— WHIUBUIYaTbHBINA U / UK
rPyNIOBOM YCTHBIN OMPOC

[IOHMMAHUWE 3HAYMMOCTHM MATEMATUKHA JUISI  HAy4yHO-
TEXHUYECKOTO Tporpecca, cHOpMUPOBAHHOCTh OTHOIICHHUS
K MaTeMaTUKe KaK K 9acTH OOIIeYeNIOBEUeCKON KyIbTYpPBI
yepe3 3HAKOMCTBO C MCTOPUEH pa3BUTHUS MaTEMaTHKH,
3BOIIOIHEN MaTEMaTHIECKUX Uaeu

—UHIUBUAYATbHBIN U / UITN
IPYIIIOBOM YCTHBIN OIIPOC
—UHIUBUAYaTbHAS UITU
rpyImmoBas pabora
(mpencTaBiieHHE BBITIOJHEHHOTO
3aJIaHus).

Pa3sBUTHUC JIOTUYCCKOI'O MBINUICHUA, HOPOCTPAaHCTBCHHOTO
BOOOpPaXEHHUSI, aTOPUTMUYECKON KyJIbTYPBI, KPUTUIHOCTH
MBIIUUICHWSI HA YPOBHE, HEOOXOAMMOM [uisi  Oymyieit
npo(heCCHOHATIBHON — JIEITENbHOCTH, JUIS  IIPOIOJDKCHHUS
o0pa3oBaHUs U caMOOOPa30BaHUS

—UHIUBUAYATbHBIN U / UK
rpyNIOBOM YCTHBIN OMpPOC
WHWBUAYaTbHAS WU
—TrpymnmoBas pabora
(mpezacTaBieHUE BHIOJIHEHHOTO
3a/IaHMs])

OBJIIJICHUE MAaTEMaTHUYECKUMHU 3HAHWSIMH W YMEHHSIMH,
HEOOXO/JMMBIMU B TIOBCEIHEBHOW >KU3HU, JJsI OCBOCHHUS
CMEXHBIX €CTECTBCHHO-HAYUYHBIX JHUCIUIUINH U JUCIUTUINH
poeCCHOHATBHOTO LIUKJIA, 7S TOMyYeHHUs 00pa3oBaHUs B
o0nacTsax, He TpeOyomuXx yriayOJeHHON MaTeMaTHYECKON
MOJITOTOBKH

— MHJIUBUYaJIbHBIA ONIPOC
— IPOBEPKA BBIMIOJIHEHUS
MIOCTaBJICHHBIX 3a/1a4

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caMo00pa3oBaHuIO, HA MPOTSHKEHUN BCEH )KHU3HU;
CO3HATEIHLHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHIO YCIIEUTHOM MpodecCHoHaNbHON 1
OOIIECTBEHHON JeITECILHOCTH

— MHJIUBUYaJIbHBINA ONIPOC
— IPOBEPKA BBIMIOJIHEHUS
MIOCTaBJICHHBIX 3a/1a4

TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSTETTLHOM TBOPUYECKOM
Y OTBETCTBEHHOU JEATEIbHOCTH

— UHAWBUYAJTHBIN OTIPOC
— MPOBEPKA BBHITTOTHEHUS
[MOCTaBJIECHHBIX 3a1a4

TOTOBHOCTb K KOJIJICKTHBHOM paboTe, COTPYAHUYECTBY CO
CBEpPCTHUKAMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO
MOJIE3HOH, Y4eOHO-HMCCIe10BaTEIbCKOM, TPOSKTHON U
IPYTHX BUAAX AEATEIbHOCTU

— UHJIMBUYaJbHBINA U / UK
IPYIIIOBOM YCTHBIN OIIPOC

— UHJIUBUyalbHAs WA
rpyImmoBas pabora
(mpencTaBiieHHE BBITIOJHEHHOTO
3aJIaHMs)

OTHOINICHUE K TPO(HEeCCHOHATLHON IEATEIBHOCTH KaK
BO3MOYKHOCTH YYaCTHsI B PEIICHUH JTMYHBIX, OOIIECTBEHHBIX,
roCyIapCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIEM

— UHAMBUYaJIbHbIN U / UK
IPYIIIOBOM YCTHBIN OIIPOC
VMHIVBUAYaIbHAS WU

— rpymnmnoBas padoTa
(mpencTaBiieHHE BBIIIOJIHEHHOTO
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3a/1aHMs])

Memanpe()/wemnblx:

YMEHHUE CaMOCTOSITENIBHO OIIPEAEIIATH LEIU ACATEIBHOCTH U
COCTABJIATH IUIAHBI ACATENBHOCTH; CAMOCTOSATEIBHO
OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JEeATENbHOCTD; UCII0JIb30BATh BCE BO3ZMOXKHBIE PECYPCHI IS
JOCTHKECHHMS TIOCTABJICHHBIX LICJIEH U peaIN3allii IIJIaHOB
NesTeNbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B
Pa3JIMYHBIX CUTyaALUsAX

— HHJIUBUIYaJbHBIA OMPOC
— TMpOBEpKa BHIOJHEHUS
MOCTaBIICHHBIX 33734

yYMEHHE MPOTyKTHBHO OOIIAThCS M B3aUMOACHCTBOBATH B
IpoIecce COBMECTHOM ETETbHOCTH, YUUTHIBATh MTO3UIHH
APYTHX YYaCTHUKOB JEATENBHOCTH, 3()(HEKTHBHO pa3pemarhb
KOH(JIUKTBI

—UHJUBUyaJIbHBINA OIIPOC
—IIPOBEPKA BBIIOJHEHUS
IIOCTaBJICHHBIX 3a/1a4

BJIaJICHUE HABBIKAMH ITO3HABATEIBHOM, YI4EOHO-
HCCIIEIOBATENBCKOW U MPOEKTHOM AEATEIBHOCTH, HABBIKAMU
paspernieHus nmpobieM; CrmocoOHOCTh U TOTOBHOCTH K
CaMOCTOSATEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAaKTUYECKUX 3a]1a4, TPUMEHEHUIO PAa3JIUYHBIX METOJIOB
MMO3HAHUS

—UHJUBUyaJIbHBINA OIIPOC
—IIPOBEPKA BBIINOJIHEHUS
IIOCTaBJICHHBIX 3a/1a4

TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITENbHOMN
MH(OPMAIIMOHHO-TI03HABATEIHHOMN 1A TEIbHOCTH, BKIIOYAs
YMEHHE OPUEHTUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX
uH(pOpMaINY, KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATD
MH(pOpPMALHIO, TOTYYaEMYIO U3 Pa3IUYHbIX HCTOYHUKOB

— WHAMBUAYAJIBHBIN ONPOC
—IIPOBEPKA BBIIOJIHEHUS
[IOCTaBJICHHBIX 33/1a4.

BJIAACHUC A3BIKOBBIMU CPCACTBAMU: YMCHUC SICHO, IOTUIHO
1 TOYHO HU3J1araTb CBOIO TOUKY 3pCHUs, UCIIOJIb30BaATH
AICKBATHBIC A3BIKOBLIC CPCACTBA

— UHIUBUAYAIbHBIN U / LU
rpyNIoOBOM YCTHBIN OMPOC

— MpPOBEpKa BHIMOJHEHUS
IIOCTABJICHHBIX 3a1a4.

BJIa/ICHUE HAaBbIKAMU MO3HABATENbHOUN pedIeKCuu Kak
OCO3HaHUs COBEPILIAEMbIX JIEUCTBUI U MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3yIbTATOB U OCHOBaHUI, IPAHHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX MTO3HABATEIBHBIX 33/1a4 U
CPEICTB JJIsl UX JOCTUKCHHUS

— MWHJIMBUAYAJIBHBIN ONPOC
— TPOBEPKA BBHINOJHEHUSA
MIOCTaBJICHHBIX 3a/1a4

LIEJIEYCTPEMIIEHHOCTD B IOMCKAaX U MPUHSATUU PELICHUH,
CO00pa3UTEIHbHOCTh U UHTYUIUS, PA3BUTOCTh
MPOCTPAHCTBEHHBIX MPEICTABICHUI; CTOCOOHOCTD
BOCIPUHUMAThH KPacoTy U TApMOHHIO MUpa

— HHIUBUIYaJbHBIA OMPOC
— TMpOBEpKa BHIOJHEHUS
MOCTaBIICHHBIX 33734

npeoMemHubIX.

c(hOpPMHUPOBAHHOCTD MPEACTABICHUN O MAaTEMAaTHKE KaK
4aCTU MUPOBOU KYJIBTYPbl U MECTE MATEMaTUKU B
COBPEMEHHOW MUBUJIM3AIIUN, CITIOCO0AX OMMCAHUS SIBJICHUN
pealbHOTO MUpa HA MATEMaTUYECKOM SI3bIKE

— UHJMBUAYAJIBHBIN ONPOC
— IPOBEPKA BBIMIOJIHEHUS
MMOCTaBJICHHBIX 3aJ1a4

c(OpMUPOBAHHOCTH MPEACTABIECHUIN O MaTEMaTUYECKUX
MOHATHIX KaK BAXKHEUIITNX MAaTEMATHUECKUX MOJIEISIX,
MO3BOJISIIOIIMX OIMUCKHIBATh U M3Yy4aTh pa3Hble MPOLIECCHI U
SIBJICHUS; TOHUMaHUE BO3MOXXHOCTH aKCHOMAaTUYECKOTO
MIOCTPOCHHUSI MATEMaTHUYECKUX TEOPHUIl

— UHAUBUIYAJIbHBIN OMPOC
— IPOBEPKA BBIMIOJIHEHUS
IMOCTABJICHHBIX 3a/1a4

BJIaJICHUE METO/IAMH JI0KA3aTEIhCTB U AJITOPUTMOB
pelieHus, yMEHUE UX MPUMEHATh, IPOBOAUTD
JTIOKa3aTeNIbHBIC PACCYXKICHUS B X0JI€ PEIICHUS 3a71a4

— UHJMBUAYAJIBHBIN ONPOC
— IPOBEPKA BBIMIOJIHEHUS
MOCTaBJICHHBIX 3a/1a4

BJIAAICHUC CTAHAAPTHBIMHA MPpHUEMaMU PCIICHU A
pallrOHAJIBbHBIX U UPpallOHAJIBHBIX, ITIOKAa3aTCJIbHBIX,

— MHAWBUYAJTHBIN OTIPOC
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CTETEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN 1
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE FOTOBBIX
KOMIIBIOTEPHBIX POTPaMM, B TOM YHUCIIE 11 TOMCKA MMYTH
peLIeHUs U WUIIOCTPALMK PELIEHUS] YPaBHEHUHN U
HEPABEHCTB

— NpOBEpKa BHITIOJIHEHUS
MOCTaBIICHHBIX 33734

c(OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX
MaTeMaTUYeCKOro aHallh3a U UX CBOMCTBAX, BIaJCHUE
YMEHHEM XapaKTepu30BaTh MoBeAeHUE QYHKIUH,
MCIOJIb30BaHNE TIONyUYEHHBIX 3HAHUH JIJIsl OTUCAHUS U
aHaJIM3a peasIbHbIX 3aBUCUMOCTEN

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

BJIaACHUEC OCHOBHBIMU ITOHATUAMU O IIJIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PHUTYpax, HX
OCHOBHBIX CBOWCTBaX; C(OOPMUPOBAHHOCTb YMEHUS
pacro3HaBaTh reOMETpHYECKUe PUTYPBI HA YepTeKax,
MOZICIIEIX U B p€aJIbHOM MUPEC; NPUMCHCHUC U3YYCHHBIX
CBOMCTB reoMeTpuueckux Guryp u GopMyt st pereHust
TeOMETPUUYECKUX 3a1a4 ¥ 331a4 C MPAKTUYECKUM
coZiep)KaHuEM

— MHAWBUYAJTHBIN OTIPOC
— MPOBEPKA BBHITTOTHEHUS
IIOCTaBJIEHHBIX 3a1a4

c(OPMHPOBAHHOCTH MPEACTABICHUH O Tpoleccax u
SBJICHUSX, UMEIOIIUX BEPOSITHOCTHBINA XapakTep,
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MUDE,
OCHOBHBIX OHSTUSAX 3JIEMEHTApHOM T€OpUN BEPOATHOCTENH;
YMEHUM HAXOAHUTh U OLIEHUBATh BEPOATHOCTU HACTYIUICHUS
COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYalUSIX U
OCHOBHBIE XapAKTEPUCTUKU CIyUYalHbBIX BEJIMUYUH

— UHJIMBUYaJIbHBINA OMPOC
— NpOBepKa BHITIOJHEHUS
MOCTaBIICHHBIX 33734

BJIaJICHUE HABBIKAMU MCIIOJIb30BaHUSA TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELIECHUN 3a1a4

— UHAUBULYAJIBHBIN ONPOC
— IPOBEPKA BBIITOJIHEHUS
IIOCTABJICHHBIX 33124
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