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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI
YUEBHOU JUCHUITJIMHBI
OVY/].02.01 MaremaTuka

1.1. ObaacTh NpUMEHEHUsI MPOTPAMMbI

Pabouass mporpamma y4eOHOW JUCHUIUIMHBI SIBISETCS YAacCThbIO OCHOBHOM
npoecCuoHambHOM 00pa30BaTEIbHON TPOrPAMMBI, pEAIU3yEeMOM MPU MOATOTOBKE
CIIELIMAJIMCTOB CpegHero 3BeHa Mo cnenuaibHOocTH 38.02.01 DOxoHOMMKA H
Oyxrantepckuii yder (mo orpacisaMm). [Iporpamma ydeOHOW AWCIIMTIUTHHBI
«Maremartuka» pazpaborana ¢ yderom TpeboBanuii ®I'OC cpemnero obiiero
o0pa3zoBaHusi, MPEABIBISEMBIX K CTPYKType, COJEpKaHUI0 U pe3yJibTaraM
OCBOEHHUS  y4eOHOM  aucuMiuinHbl  «Maremaruka», B  COOTBETCTBUH €
«PexomeHaaIuMsIMuy M0 OpraHU3alyy MOJYyUYeHHUs CpelHero o0ero oopazoBanus B
npenenax OCBOCHHUS 00pa3oBaTEIbHBIX MPOrPAMM CPEIHEr0 MPOPECCHOHAIBHOTO
o0Opa3oBaHus Ha 6a3e OCHOBHOTO 00111ero 00pa3oBanusl...» (mucbmo Jlemapramenra
roCyJJapCTBEHHOM TOJUTUKH B cdepe MoArotoBku padoumx kaapoB u JI1O
Muno6puayku Poccum ot 17.03.2015 Ne 06-259), mpumepHoi mporpamMmon
o01eobpazoBarenbHON yueOHOW nucnuImuHbl «MaTemaTrka: anredpa W Havaiia
MaTEeMaTUYEeCKOro aHaiusa; reomeTpus» (arop M.U. bammakos, PI'AY
«D®UPO», 2015 1.) ¢ y4eToM COLMAIBHO-3KOHOMUYECKOT0 MPOUIsl MOJIy4aeMOro
npodeccruoHanTsHOTO 00pa30BaHMSI.

1.2. MecTO0 AUCHMILVIMHBI B CTPYKTYpe OCHOBHOWH Npo¢ecCHOHAJBLHOM
00pa3oBaTeJbHON MPOrPaMMBblI

Oo6meooOpa3zoBarenpHas yueOHas aucouiinaa OVYJ[.02.01 MaremaTuka
OTHOCHUTCS K 00s3aTeIbHON MpeIMEeTHOM obsiacTn «MaTeMaTtrka U HHpOpMaTHKa»
B cooTBeTcTBUU ¢ PI'OC COO u BXOAUT B 00111€00pa30BaTEIbHBINA [IUKI YICOHBIX
JTUCHIUIUINH, U3y9aeTcs Ha TPOPUILHOM YPOBHE.

1.3. TpeGoBaHusi Kk pe3yjabTaTaM OCBOECHUS U CIUNINHBI

OcBoeHue COIEPHKAHUS y4eOHOi TUCIUTUINHBI «MartemaTuka»
npeanoiaraeT JOCTHKEHUE 00yJatonUMUCS CIASAYIOINUX PE3yIbTaTOB:

JUYHOCHIHBIX:

— chOpPMUPOBAHHOCTDH MPEJCTABICHUN O MaTeMaTHKE KaK YHHBEPCAJIbHOM
A3bIKE HAyKH, CPEJICTBE MOJICIUPOBAHUS SIBIICHUN U MPOIECCOB, UACSAX U METOJax
MaTEMaTHKH;

— NOHMMAHHUE 3HAYUMOCTH MaTeMaTUKH IS HAyYHO-TEXHHYECKOTO
nporpecca, CcGHOPMUPOBAHHOCTH OTHOIICHUSI K MaTeMaTUKE Kak K 4YacTu
00I111€UeNTOBEYECKON  KYJIbTYphl uepe3 3HAKOMCTBO C HCTOPUEH pa3BUTHUSA
MaTeMaTHKH, DBOJIOUEH MaTeMAaTHUECKUX HJICH;

— pa3BHUTHE JIOTUYECKOTO MBIIUICHHS, TTPOCTPAHCTBEHHOT'O BOOOpaXKEHUS,
AITOPUTMUYECKON KYJIbTYPhl, KpUTUUYHOCTH MBIILJICHUS] Ha YPOBHE, HEOOXOIUMOM



TSt Oy Tyiei mpodecCHOHATBHON ACSITEIIBHOCTH, ISl TPOIOJDKEHUS 00pa30BaHUS
¥ caM000pa30oBaHUS;

— OBJIaJICHUE MaTEeMaTUYECKHUMH 3HAHUSIMU H YMEHUSIMH, HEOOXOIUMBIMH B
NOBCETHEBHON  JKU3HU, [IJII OCBOCHHSI CMEXHBIX  €CTECTBEHHO-HAyYHBIX
TUCIMIUIMH W JUCHUIUIMH MpOo(ecCHOHATBPHOTO IHKJIA, I IOJyYeHHUs
oOpa3oBaHUsI B 00]acTsAX, HE TPEOYIOUUX YIIyOJICeHHONM MaTreMaTH4ecKon
MOATOTOBKU;

— TOTOBHOCTb W  CIIOCOOHOCTH K 0Opa3oBaHWIO, B TOM YHUCIE
caM000pa30BaHUI0, HA TPOTSIKECHUU BCEU JKW3HH; CO3HATEIHHOE OTHOIICHHE K
HEMPEPHIBHOMY OO0OpPa30BaHUIO KaK YCIOBUIO YCIENTHOW MPOdeCcCHOHATBHOU U
0OIIIECTBEHHOM JIeITECIILHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITCIILHOM TBOPUYECKOH H
OTBETCTBEHHOM JIEATEIBHOCTH;

— TOTOBHOCTH K KOJUIEKTHBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU
B 0o0Opa3oBaTeibHOM, OOIIECTBEHHO TOJE3HOW, Y4YeOHO-UCCIEeN0BATEIHCKOM,
MPOCKTHOM U JPYTUX BUIAX ACSITCIBHOCTH;

— OTHONICHHE K MPOPECCHOHANBHOU IEATEIBPHOCTH KaK BO3MOXXHOCTH
y4acTHss B PEIICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBCHHBIX,
0011IeHAITMOHATIBHBIX MPOOJIEM;

MemanpeomMemHublXx.

— YMEHHUE CaMOCTOSITEJIbHO OINPENENSATh LeNn ACATEIbHOCTU U COCTaBIAThH
IJIaHbl  JIEATEJIbHOCTH; CAMOCTOSITEIIbHO OCYIIECTBIATh, KOHTPOJHMPOBATH U
KOPPEKTUPOBATH [IEATEIIbHOCTh; HCIOJIb30BATh BCE BO3MOXHBIE PECYpPChI s
JOCTUKEHHUS TIOCTABJICHHBIX II€JIe U pealu3aluyl IUJIAHOB JESATEIbHOCTH;
BBEIOMPATH YCIENIHBIC CTPATETUN B PA3TUIHBIX CUTYAIIHSIX;

— YMEHHE MPOAYKTHBHO OOIIaThCS W B3aUMOJIEUCTBOBATH B IIpoIlecce
COBMECTHON  JESTENbHOCTH, YYMTHIBATH  MO3UIUMU  JPYIUX  YYaCTHUKOB
nesTenbHOCTH, 3 (HEKTUBHO pa3peniaTh KOH(PIUKTHL;

— BJIaJICHWE HaBBIKAMHU II03HABATENLHOMN, Y4e€OHO-UCCIEAOBATEIIbCKON W
MPOCKTHOM JESATENBbHOCTH, HABBIKAMU pa3pelieHusi MpoOieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajay,
MPUMEHEHUIO PA3JIMYHBIX METOJO0B O3HAHMUS;

— TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITEIbHOM HWH(POpMAIIMOHHO-
MO3HABATEIBLHON JESITEILHOCTH, BKIIOUAsi YMEHUE OPUEHTUPOBATHCSA B PA3IUUHBIX
UCTOYHUKAX MHQPOPMALUM, KPUTHUYECKH OILICHMBaTh W HHTEPIPETHPOBATH
uHGOPMAIIUIO, TTOJYYaeMYI0 U3 PA3IMUYHbIX HCTOYHUKOB;

— BJAQJCHUE A3BIKOBBIMH CpPEJICTBAMHU: YMEHHE SICHO, JOTUYHO U TOYHO
U3JIaraThb CBOKO TOYKY 3PEHUSI, HCII0JIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBRA;

— BJAQJCHUE HaBBIKAMU I[IO03HABATEJIIbHOW pediekcuu Kak OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX TMPOILIECCOB, HUX PE3yJbTaTOB U
OCHOBAHUM, TPaHUIl CBOETO 3HAHMS U HE3HAHUS, HOBBIX MMO3HABATENIbHBIX 33/1au U
CPEACTB ISl X IOCTUXKEHUS;



— LIEJIEYyCTPEMJICHHOCTh B MOMCKAX M MPUHATUUM  PELICHUH,
CO000pa3uTENbHOCTh U UHTYUILIMSI, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTaBICHUI;
CIIOCOOHOCTh BOCIPUHUMATh KPAacOTy U TapMOHUIO MUPa,

npeoMemHbix.

— chopMHpPOBAHHOCTH TIPENICTABICHUIA O MaTeMaTHKe KaK 4acTH MHPOBOMU
KyJIbTYphl M MECTE€ MATeMaTHKW B COBPEMEHHOW IMBWJIM3AlUU, CIIOCO0axX
OTHCAaHMS SBJICHUHN peaIbHOTO MUpPa HAa MAaTEMaTHIYECKOM SI3bIKE;

- chOpMHUPOBAHHOCTh TPEJICTABICHUNA O MAaTEMAaTUYECKUX MOHSATHUSX Kak
BOKHEUIITUX MAaTEeMATHUYECKUX MOJCISX, TO3BOJISIIONINX ONMHUCHIBATH M HM3ydaTh
pa3HbIE TPOIECCHI W SBJICHUS;, MOHUMAHUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO
MOCTPOCHUST MATEMAaTUIECKUX TCOPHUIA;

- BJIQJICHHE METOJAaMU JI0KAa3aTEIhCTB U AJITOPUTMOB PEIICHHS, YMEHUE UX
MPUMEHSTh, IPOBOJIUTH JT0KA3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4,

- BJAQJICHWE CTaHAAPTHBIMH TPUEMaMH PCIICHHUS PalMOHANBHBIX U
UPpAMOHATBHBIX, IOKA3aTEIBHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN
Y HEPaBEHCTB, UX CHUCTEM; MCIIOJIH30BAHHE TOTOBBIX KOMITBIOTEPHBIX MPOTpPamMMm, B
TOM YHUCJIE U MOWCKA MYTH PEIICHUS M WUTFOCTPAIlMU PEUICHHs YpaBHCHHHA U
HEPaBEHCTB;

- chOpMHUpPOBAHHOCTh  TPEJCTABIEHUA 00  OCHOBHBIX  TMOHSTHSAX
MaTEMaTUYECKOTO aHaJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTEePU30BaTh
noBefieHUe (YHKIHMM, HCIOJb30BaHUE MOJYYCHHBIX 3HAHWN JUIsi ONMHCAHUS U
aHaJIM3a pPeaTbHBIX 3aBUCUMOCTEH;

— BJIQJICHUEC OCHOBHBIMH TOHSATHUSMH O IUIOCKAX W TPOCTPAHCTBEHHBIX
TEOMETPUYECKUX (PUTYpaX, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTh YMEHUS
pacmo3HaBaTh reoMeTpUUYecKre (PUTyphl Ha dYepTekax, MOJCIAX W B peaTbHOM
MUpE; MPUMEHEHHE M3YUYEHHBIX CBOHCTB T'€OMETPUYCCKUX (PUTYp u HOopMysT s
pEIICHNS TEOMETPUIECKUX 3a7a4 U 3a/1a4 C TPAKTUICCKUM COJICPKAHUEM;

— chOpMHPOBAHHOCTH MPEACTABICHHUI O TIPOIIECCaX U SIBICHUSIX, UMEIONIUX
BEPOSATHOCTHBIN XapakTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MUDE,
OCHOBHBIX TMOHSTHUSAX DJIEMEHTAPHOW TEOPHUU BEPOSTHOCTEH; YMEHUN HaXOIUTh U
OIICHWBATh BEPOSTHOCTH HACTYIUICHHSI COOBITUH B TMPOCTEUIINX MPAKTUIECCKUX
CUTYaIMsIX U OCHOBHBIC XapaKTEPUCTUKHU CITyYalHBIX BEINYNH;

- BJIAJICHHE HaBBIKAMU HUCTIOJIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX MIPOTPaMM
IIPY pElICHUN 3a]1a4.

1.4. Koan4ecTBO 4aCOB HA OCBOEHHE MPOTrPAMMBI JUCHHUILIAHA®

O06beM 00pazoBaTeNbHON MPOrpaMmbl 258 4acoB, B TOM YHCIIE:
- 3aHATHUS BO B3aMMOJIEUCTBHE C MpenoaaBaTeseM - 234 yaca.

dopmMa NPOMeKYTOUHOM ATTECTANMM: DK3aMEH.

[Ipu yrpoze BO3HUKHOBEHMS U (WJIM) BO3HUKHOBEHHM OTJIEIbHBIX
Ype3BbIUAMHBIX CUTYallMi, BBEICHUU PEXKUMa TOBBIIICHHOWM TOTOBHOCTH WM



Ype3BbIYAiHON CUTyaluu Ha Bcel Tepputopun Poccuiickoit denepanuun 1160 Ha
ee yacTH peanu3anus pabodeil mporpaMMbl y4eOHOM TUCIUIUIMHBI MOXKET
OCYLIECTBISATHCA C MPUMEHEHUEM O3JIEKTPOHHOIO OOYy4YeHUs, AUCTAHIIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJOTHI.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUIIJIUHBI

2.1. O06beM y4eOHOT0 JUCHMILIMHA U BUAbI Y4eOHOH padoThI

Bua yyeOHOM padoThI Oo6bem yacoB
O0BbeM 00pa30BaTENBHON TPOrPaAMMBI 258
Bcero yueOHbIX 3aHATHNA BO B3aUMO/ICHCTBUU C 234
IpenojiaBaresneM
B TOM 4HcJIe:
TEOPETUUECKUE 3aHATUS 234
MIPAaKTUYECKUE 3aHATHUS }
caMocCTosATeNbHas paboTa -
KOHCYJIbTAll! 14

Wroropas arrecranus o AUCHUILIMHE B (opMe IK3aMeHa 10




2.2.

TemaTtuvecknii niian u cogepxkanue yueonoii mucuumiuabl OYJ1.02.01 MatemaTtuka

HaumenoBanue
pa3aesioB M TeM

Conep:xxanue yueOHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHE PadOThI,
CaMOCTOsITeIbHAs padoTa 00y4aIuXxcs, KypcoBasi padora (IIpoeKT)

O0BeM
4acoB

YpoBeHb
OCBOEHUS

1 kypc 1 cemectp

BBeaenue

Conep:xaHue y4eOHOro MaTepuaJia

N

Maremarnka B HAYyKC, TCXHHUKE, 9KOHOMUKE, I/IH(i)OpMaIII/IOHHBIX TEXHOJIOTUAX U
HPaKTUYECKOil AesTenpHoCTH. L{enu u 3aaun u3yv4eHus MaTeMaTHKH [IPU OCBOCHUH
npodeccuii CI10 u cnenmansaocted CIIO.

Tema 1.
PasBurne moHsiTus 0
quciie

Copep:xkanue y4e0HOIro MaTepuaJia

[EEN
o

[{enbie 1 pallMOHAJIBHBIC YHCIIA.
JlelicTBUTENIbHBIC YHCIIA.
[TpuGi>keHHbIE BEIYUCIICHUS.
KommnnekcHrle uncna.

Tema 2.
Kopuu, crenenu u
Jorapu(pmsi

Conep:xaHue y4eOHOro MaTepuaJia

Kopnu u crenenu.

KopHu HaTypanpHOI CTENEHU U3 YUCIa U UX CBOMCTBA.
Crenenu ¢ pauMoOHaIbHBIMU ITOKAa3aTEIsIMU, UX CBOMCTBA.
Crenenu ¢ IeHCTBUTEIbHBIMU [TOKA3aTENSIMU.

CBoiicTBa CTENEHU C ACUCTBUTENBHBIM IMOKA3aTEIEM.
Jlorapudm.

Jlorapudm uncna. OcHOBHOE JOorapu(pMUUECKOE TOKAECTBO.
JlecsiTuHbIe U HATYpaJIbHbIE TOTaPU(PMBI.

[IpaBuna neiicTBuii ¢ morapupmamu.

Ilepexon Kk HOBOMY OCHOBAaHHUIO.

[IpeoOpazoBanue anredpandecKux BHIPAKESHUH.
[IpeoOpa3oBaHre panMOHANBHBIX, UPPALMOHAIBHBIX CTENEHHBIX, MMOKa3aTeIbHBIX U
Jorapu(pMHUIECKUX BBIPAKCHU.

-PANNNNNNNNNNQN#NN
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Tema 3.
IIpsiMblIe M II0CKOCTH
B IIPOCTPAHCTBE

Conep:xaHue y4eOHOro MaTepuaJia

N
o

B3anMHOe pacnosiokeHHe IByX IPSIMbIX B IPOCTPAHCTBE.
[TapamienbHOCT IPSMOM U INIOCKOCTH.
[TapannensHOCTH IIIOCKOCTEH. [lepneH UKy IsIpHOCTh TPSIMOM U TNIOCKOCTH.

NN DN




[IeprieHaAuKyIsp ¥ HAKIOHHASL. YTOJI MEXKIY NMPSMOMN U INIOCKOCTHIO.

JIByrpaHHBIN yro. Yol MexAy MIOCKOCTIMU.

[IepnieHAUKYIAPHOCTH IBYX INIOCKOCTEH.

I'eomerpuueckue  mpeoOpa3oBaHUs  MPOCTPAHCTBA:  HapajlICNIbHBIA  MEpeHoc,
CUMMETpPUSI OTHOCHUTEIIBHO TUIOCKOCTH.

[TapannensHoe npoekTupoBanue. [Inomans OpTOroHanbHON NPOEKLUH.

N300paskeHne mpoCTpaHCTBEHHBIX QUTYP.

A DNDNDDN

Tema 4.
Kom0nnaTopuka

Copep:xxanue y4e0HOro MaTepuaJia

OCHOBHbBIE OHATHSI KOMOMHATOPHKH.

3agaun Ha MOJCUET YHUCIIA PAa3MEIICHNH, IEPECTaHOBOK, COYETaHUH.
Pemienue 3a1a4 Ha nepe®op BapUaHTOB.

®opmyna buHoma HeroToHa.

CaoiicTBa GMHOMHMHAIBHBIX KO3()PULIHEHTOB.

Tpeyrosnpauk Ilackans

Tema 5.
Koopannatel n
BEKTOPbI

Conep:xaHue y4eOHOro MaTepuaJia

[TpsimoyronbHas (AexkapToBa) cucTeMa KOOpAMHAT B IPOCTPAHCTRE.

®dopMyIia pacCTOSHUS MEXKY IBYMsSI TOUKAMH.

YpaBHeHust chepsl, INIOCKOCTH U TIPSIMOIA.

Bexkropsl. Monyinb BekTopa. PaBeHCTBO BEKTOPOB.

Ciio’)keHHe BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.

Pa3znosxeHue BeKTOpa Mo HApaBICHUSM. YTOJI MEXIY ABYMsI BEKTOPAMHU.

IIpoekmusi BexkTopa Ha ock. Koopaunatel BekTopa. CKalasipHOE NPOU3BEACHUE
BEKTOPOB.

Hcnonb3oBaHWEe KOOPAMHAT W BEKTOPOB MPH PEIICHUM MaTEeMaTHYECKUX H
NPUKJIAAHBIX 3a7a4.

Tema 6. OCHOBBI TPUTOH

OMeTpHH

TeMma 6.1.
OcHOBHBIE NOHATHSA
TPUTOHOMETPHH

Conep:xanue y4eOHOro MaTepuaJia

Paagnannas mepa yrina.
BpamarensHoe 1BUXEHHE.
CuHyC, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIIA.

Tema 6.2.

OcHOBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

Conep:xaHue y4eOHOro MaTepuaJia

@DopMyJIbl IPUBEACHMUS.
®opmyiibl ciaoxeHus. Dopmyibl yIBOCHHUS.
@PopMyJIbl TOJIOBUHHOTO yTJIA.

NNNDNONDNN®




KontpoabHasi padora 3a 1 cemecTp

HTroro 3a cemectp: 102
1 kypc 2 cemecTp
Tema 6.3. Coaepsxkanue yue0HOro MaTepuasa 8
IIpeoOpa3oBanue [IpeoOpazoBanre CyMMBbI TPUTOHOMETPUYECKUX (YHKIMA B TPOM3BEICHUE W 4
npocTedmmux NPOU3BEACHUS B CYMMY.
TPUTOHOMETPHYECKUX | BrlpakeHne TPUTOHOMETPUYECKHX  (YHKIM 4Yepe3 TAaHIEHC I[OJIOBUHHOTO 4
BbIPAKEHU I apryMeHTa.
Tema 6.4. Coaepsxkanue yue0HOro MaTepuasa 10
Tpuronomerpuueckue | [IpocTeiinme TPUrOHOMETPHYCCKHUE YPABHCHHSI. 2
YPAaBHEHHS U [Tpocreiinye TpPUroHOMETPUUECKHE HEPABEHCTBA. 2
HepPaBeHCTBa OOpaTHbIe TPUTOHOMETPHYSCKHE (DYHKITHH. 2
ApKCHHYC, apKKOCHHYC, apKTaHT€HC. 4
Tema 7. Coaep:xkanue yue0HOro MaTepuasa 18
DOyHKIMHN U TPauKH Oynkuuu. OOnacTe OmpenesNieHuss ¥ MHOXECTBO 3HaueHWi; rpaduk QyHKIUH, 2
nocTpoeHue rpapukoB QyHKIMHA, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMH.
CpoiictBa (QyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OIPAHUYEHHOCTD, 2
HEePUOJIUYHOCTb.
[IpomexxyTkn Bo3pacTaHusi W yObIBaHMs, HauOosblllee M HAUMEHbIIEE 3HAYCHMUS, 2
TOYKHU 3KCTpEMyMa.
I'padmueckass wunTepnperauus. [Ipumepsl (YHKIMOHATBHBIX 3aBUCUMOCTEH B 2
peabHBIX MPOIECCax U SBICHUSAX.
Apudmernueckue omepanuu Hany QyHKOUAMHU. CrokHas (QyHKUIUS (KOMIO3HIINSA). 2
[ToHsiTHE O HEMIPEPBIBHOCTU (YHKIINH. 2
O6parabie ¢ynkuuu. OOIacTh oOmNpeAesieHuss W 00JacTh 3HAUYEHUA OOpaTHOM 2
byukun. ['padux obpatHoi PyHKIMH.
Onpenenenns HyHKIHIA, IX CBOHCTBA U TPAPUKH. 2
[TpeoOpa3oBanust rpaduxoB. IlapannenpHblii HEepeHOC, CUMMETPUS OTHOCUTEIBHO 2

Ooceil KOOpAMHAT M CHMMETPUS OTHOCUTEIBHO Hayala KOOPJAWHAT, CHUMMETPUS
OTHOCHUTEJILHO MPSAMOM y = X, pacTsHKEHHUE U CKATHE BJIOJIb OCEH KOOpIUHAT.




Tema 8. MHOrorpaHHuKM U KpyrJible Tejaa
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Tema 8.1. Coaep:xkanue yue0HOro MaTepuasa 10
MHororpaHHuKHu Bepmunbl, pebpa, rpaHu MHOTOTpaHHUKA. Pa3Beprka. MHOTOrpaHHbIE YTJIbI. 2
Brinmykisie MHOTOrpaHHUKHU. Teopema Ditepa.
[Tpuszma. [Ipsamas u HaxinoHHas npusma. [IpaBunbaas npusma. [apannenenunen. Kyo6. 2
[Tupamupa. [TpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.
CummeTpui B KyOe, B TapajuleNienuIeie, B Ipu3Me U MUpaMue. 2
Ceuenust Ky0a, MPU3MBI U TUPAMUJIBI. 2
[IpencraBneHre O NPaBWIBHBIX MHOTOTPaHHUKax (TeTpasape, KyOe, OKTasape, 2
JIOJICKAdAPE U UKOCAdPE).
Tema 8.2. Copep:xxanue y4e0HOro MaTepuaia 8
Tej1a 1 MOBEPXHOCTH Hwmaap v KOHYC. Y CEYEHHBIN KOHYC. 2
BpallleHUus OcHoBaHue, BbICOTa, OOKOBast MOBEPXHOCTh, 00pa3yroIias, pa3BepTKa. 2
OceBble ceyeHHsl U CeYeHHUsI, TapaliebHbIe OCHOBAHUIO. 2
[lap u chepa, ux ceuenusi. KacatenpHas IUIOCKOCTB K cdepe. 2
Tema 8.3. Copep:xxanue y4e0HOro MaTepuaJia 8
HN3mepenns B O6beMm u ero uzmepenue. MuaterpanbHas Gopmyna oobeMma. 2
reoMeTpuM Dopmyibl 00beMa KyOa, IpSIMOYTOIBHOTO MapajuIeyeUIe1a, TPU3MBL, IIFITHHIPA. 2
Qopmynel 00beMa mHpamMuAbl U KoHyca. DopMynbl IUIOMIAAM TMOBEPXHOCTEU 2
HWIMHAPA U KoHyca. Dopmyiibl o0beMa mapa U 1miomaan chepsl.
[Tono6ue Ten. OTHOLIECHUS TIOMIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TETl. 2
Tema 9. Coaepsxkanue yue0HOro MaTepuasa 38
Hauana [TocnenoBaTe bHOCTH. 2
MaTeMaTH4Y€eCKOIo CrniocoObI 3a/1aHUs U CBOWMCTBA YHCIIOBBIX MOCIEI0BATEIILHOCTEH. 2
aHaJM3a. [lonste o npexnene mnocnenoBaTenbHOCTH. CylllecTBOBaHUE Mpezesia MOHOTOHHOM 2
HNurerpan u ero OTpaHUYEHHOM MOCIE0BATEIHLHOCTH.
NpUMeHeHHue. CyMMHpOBaHUE MOCIIEA0BATENLHOCTEH. 2
BeckoneuHo yObIBatolasi reoMmeTpuieckasi mporpeccusi U ee CyMMa. 2
[IpounsBoaHas. 2
[TonsiTve 0 MPOU3BOAHON (PYHKIINH, €€ TEOMETPUIECKUIN 1 (PU3UIECKHUIT CMBICII. 2
YpaBHeHHUE KacaTeNbHON K TpaduKy pyHKITUH. 2
[TpousBoaHBIE CYyMMBI, pAa3HOCTH, IPOU3BEACHHUS, YACTHBIE. 2
[Ipou3BoiHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHA. 2
[IpumeHneHne Mpon3BOIHON K UCCIIeT0BaHUIO YHKIIMA U MTOCTPOSHUIO TpaUKOB. 2




[TpousBoaHbIe 00paTHOW (QYHKIIMKA M KOMIIO3UIIUU (YHKIINH. 2

[TpruMepbl MCHOIB30BAHUS MPOU3BOAHOMN IS HAXOXKACHUS HAWIYUILEro pelieHus B 2

NPUKIATHBIX 3a7a4ax.

Bropas npousBoaHasi, ee reoMeTpu4eCcKUil M (PU3MUECKUI CMBICI. 2

Haxoxxnenune ckopocTu s mporecca, 3aaHHoro (GopMyIioi U rpadukom. 2

[TepBooOpasHas u UHTErpall. 2

[IpumeneHne onpeaeneHHoro HHTerpaia Jjisi HaX0KICHHS ITOMaAd KPUBOJIUHEUHOM 2

Tparenuu.

®opmyna Herorona—JleitOHuna. 2

[TpuMepbl IpUMEHEHNs] UHTEerpajia B (pU3HKe U T€OMETPHH. 2
Tema 10. Coaep:xanue yueOHOro MaTepuasa 12
DJ1eMEHTBI TEOPUH Co0bITHE, BEpPOSTHOCTH COOBITHSI, CIIOKEHUE U YMHOXKEHUE BeposiTHOCTeN. [loHsTHE O 2
BEPOATHOCTEH U HE3aBUCUMOCTH COOBITHIA.
MaTeMaTH4ecKoi JuckpeTHas ciayyaiiHast BEIMUMHA, 3aKOH €€ pacIpeieeHHMsL. 2
CTATHCTHKHU YucnoBele XapaKTEPUCTUKU JUCKPETHOM ciydaifHOW BenuuuHbl. [loHsATHE O 3aKoHe 2

OOJIBIINX YHCEN.

[IpencraBinenre AaHHBIX  (TaOnMIbBI, AWarpamMmbl, rpaduku), TeHepalbHas 2

COBOKYITHOCTb, BBIOOpKA, cpefHee apupmeTnueckoe, meauana. [lonarue o 3amauyax

MaTeMaTHYeCKOM CTATUCTHKH.

Pemenne npakTuyeckux 3a/1a4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOIOB. 4
Tema 11. Conep:xaHue y4eOHOro MaTepuaJia 20
YpaBHeHHs H VYpaBHEHUS U CHCTEMbI YPaBHEHUH. 2
HEpPaBeHCTBA PannoHaneHble, HppalMOHAIBHBIC, TOKA3aTE€IbHBIE W  TPUTOHOMETPUYECKHE 2

YPaBHEHHUS U CUCTEMBI.

PaBHOCUIIBHOCTD YpaBHEHU, HEPABEHCTB, CUCTEM. 2

OcHOBHbBIE TIpHUEMBl HUX pELIEHUS (pa3loKEHWE HAa MHOXKUTEIM, BBEACHHE HOBBIX 2

HEW3BECTHBIX, MOJICTAHOBKA, TPaQUIECKUI METO).

Hepasencraa. PanmonaneHelie, UpPpaLMOHAIIbHBIE, [I0Ka3aTeNbHbIE u 2

TPUTOHOMETpHUYECKHE HEpaBeHCTBA. OCHOBHBIE IIPUEMBI UX PELICHUS.

Hcnonp3oBanne cBOMCTB M TpaduKkoB (YHKIMA TpU pEIIeHUH YypaBHEHUHA W 2

HEepaBeHCTB. MeTo HHTEPBAJIOB.

N3o0pakenne Ha KOOPAMHATHOW IIOCKOCTH MHOXECTBA PpEIICHUN ypaBHEHHHA | 2

HEPABEHCTB C IByMs IEPEMEHHBIMU M UX CUCTEM.

[Ipuknanueie 3amauu. IlpuMeHeHHME MaTEMATUYECKUX METOAOB JUIsl  pELICHHUS 2




CoJIepKaTeIbHbIX 3a/1a4 U3 Pa3JInYHbIX 00JIacTel HAYKHU U MIPAKTHKH.

WHTepnperainys pe3ysibTara, yueT peabHbIX OTpaHUYCHHI. 2
HToro 3a cemectp: 132
Kouncyabranum: 14
IIpomexkyTounasi arrectauus (IK3aMeH) 10
Bcero: 258
Jl71s XxapaKTepUCTHKU YPOBHSI OCBOCHHsI y4eOHOT0 MaTepralia UCIIONB3YIOTCS Cleaytolne 0003HaYeHHUS:
1. — 03HAKOMHTENbHBIN (Y3HaBaHUE paHee N3yUYEeHHBIX OOBEKTOB, CBOWCTR);
2. — PenpOaYKTUBHBIN (BBIMOTHEHNE ACSITENILHOCTH MO 00pasily, HHCTPYKIIMH UITH MO PyKOBOJICTBOM)
3. — NPOAYKTUBHBIN (IUTaHUPOBaHUE U CaMOCTOSITEJIbHOE  BBINIOJHEHUE JIESITEIbHOCTH, peuieHue MpOOJIEMHBIX 3ajauy)



IIpumepHbIe TeMbI J0KJIAA0B (pedepaToB, COOOIIEHMI)

— HenpepsiBHbIe 1po0u.

— IIpruMeHeHune CI0KHBIX TPOLEHTOB B JKOHOMUYECKHUX pacuerax.e
[TapaitennbHOE TPOEKTUPOBAHMUE.

— Cpennue 3Ha4eHUS U UX IPUMEHEHHUE B CTATUCTHKE.

— BekTopHOe€ 3a1aHe MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

— CroxeHue rapMOHUYECKUX KOJIeOaHUM.

— I'padmueckoe pelenre ypaBHEHU 1 HEPABEHCTB.

— IIpaBunpHbBIEC U OJIYNPABUIBHBIE MHOTOTPAHHUKH.

— Konunueckue ceueHus U UX IPUMEHEHUE B TEXHUKE.

[Tonsitue auddepenumana u ero NPUIOKEHHUS.

— (CxeMbl TOBTOPHBIX UCTIBITAHUIN bepHyin.

HccnenoBanue ypaBHEHUN U HEPABEHCTB € TapaMETPOM

2.3. XapakTepHCTHKA OCHOBHBIX BHJI0B YUeOHOM esiTeJIbHOCTH

o0yJamuxcs

Coaepxxanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/0B /I€ATEJIbHOCTH
00y4Jaruerocs

Beenenne O3HakoOMJIEHHE C POJIbI0 MATEMATUKHU B HAyKe, TEXHHKE,
HSKOHOMUKE, UHPOPMAIIMOHHBIX TEXHOJIOTHIX U MPAKTHYECKOU
nesaTeabHOCTH. O3HAaKOMIICHUE € UEISIMU U 33/layaMy U3YUYEeHUs
MaTeMaTHKU npu cnenuansHocteld CI1O

Tema 1. Brinonnenue apudmernyeckux AEHCTBUI HA YUCIaMU, coOueTas

PaszButne nousaTusa o
qucie

YCTHBIE U MUCbMEHHBIC TpUeMbl. HaxoxaeHue npuOanKeHHbIX
3HAYEHUH BEJIMYUH U MOTPEIIHOCTEH BHIYUCICHUH (a0COMIOTHOM 1
OTHOCUTEILHON); CpPAaBHEHUE YU CIIOBBIX

BhIpakeHNH. Haxoxaenne omubok B mpeoOpa3zoBaHUSIX U
BBIYHUCJICHHUSIX (OTHOCUTCSI KO BCEM ITyHKTaM MPOTPaMMBI)

Tewma 2.
KopHu, crenenu u
Jorapupmbl

O3HaKOMJIEHHE € IOHITHEM KOPHs N-Il CTENEH!, CBOMCTBAMU
pPaaMKaloB U IPaBUJIaMHU CpaBHEHUS KOpHEH. DOopMyIupoBaHue
OIIpEJIETICHUS] KOPHS U CBOMCTB KOpHEH. BhIUKCIIEHHE U CPaBHEHHE
KOpHEH, BBINOJIHEHUE TPUKUJIKK 3HaueHus KopHsl. [IpeoOpa3oBanue
YHCIIOBBIX M OYKBEHHBIX BBIPAKEHUM, COAEpKAIUX PATUKAIIbI.
Brimonaenune pacueToB 1o hopmyiiam, CoIEpKAIIUM PaJIUKaIb,
OCYILECTBIISASE HEOOXOIMMBIE MOACTAaHOBKH U MPeoOpa30BaHMUsL.
Omnpenenenne paBHOCUIBHOCTH BBIPAKEHUM € paluKaIaMu.
Pemenue nppannoHalbHBIX ypaBHEHUM.

O3HaKOMJIEHHE C TOHITUEM CTENEHH C JEHCTBUTEIbHBIM
nokazareneM. HaxoxneHne 3Ha4eHUI CTENEHH, UCIIOJIb3Ys IIPU
HEO0OXOJUMOCTH UHCTPYMEHTAJIbHBIE CPE/ICTBA. 3alChIBAaHUE
KOPHS N-Ii cTENeH! B BUJIE CTETIEHU ¢ APOOHBIM MOKa3aTeleM U
Ha000pOT.

dopmynUpoBaHUE CBOWCTB CTENEHEN. BrlunciieHre cTenenen ¢
palrOHAIBHBIM [10KA3aTEJIEM, BBIIIOJHEHNE TPUKNAIKY 3HAYCHUS
CTECIICHH, CPABHEHHE CTENICHEM.
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[IpeobpazoBaHne YNCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
coJiepXKallux CTeNeHH, IPUMEHss CBOMCTBa. Pemenue
IIOKAa3aTeJIbHBIX YPABHEHUM.

O3HakoMJIeHHE C TPUMEHEHUEM KOpPHEH U CTeNeHel pu
BBIUMCJIEHUH CPEIHUX, IEJICHUN OTPE3Ka B «30JI0TOM CEUEHUM».
Penienne npukiIaHbIX 33124 Ha CJIOXKHbIE TPOLIEHTHI

Tema 3.
[IpsiMble ¥ TUIOCKOCTH B
IIPOCTPAHCTBE

@DopMyIMpPOBKA U IPUBEACHUE J0KA3ATEIbCTB IPU3HAKOB
B3aUMHOT'0 PACIIOJIOKEHUS IPAMBIX U IUIOCKOCTEN. PacriosHaBanue
Ha YEPTEKaxX U MOJAECIAX Pa3IUYHBIX CIy4acB B3aHMHOIO
PacmojI0KEeHUs NPSMBIX U TNIOCKOCTEH, apryMEHTHPOBAHHUE CBOUX
CYXIECHUM.

DopMyIMpOBaHUE ONPEAEIEHUH, IPU3HAKOB U CBOWCTB
NapaJUICIbHBIX U NEPIEHANKYJISIPHBIX IUNIOCKOCTEH, IBYTPAaHHBIX U
JMHENHBIX YIJIOB.

BrinonHenue nocTpoeHus yrioB MEXAy MPSMBIMU, IPSIMOU U
IUIOCKOCTBIO, MEKY IIJIOCKOCTSIMU T10 ONMCAHUIO U PACIIO3HABAHNE
UX Ha MOJIETIAX.

[TpuMeHeHrne NPU3HAKOB U CBOMCTB PACIIONIOKEHUS IPSAMBIX U
IJIOCKOCTEW MPHU PEIICHUH 3aa4.

N300pakeHre Ha pUCYHKaX U KOHCTPYUPOBaHHE Ha MOJEISIX
NEPNEHANKYJISIPOB U HAKIIOHHBIX K IUNIOCKOCTH, IPSIMBIX,
NapajuIeJIbHBIX TUIOCKOCTEH, YIII0B MEXAY IPSIMOM U INIOCKOCTBIO U
000CHOBaHNE OCTPOEHUS.

Pemenue 3anau Ha BBIYMCIIEHUE T€OMETPUUECKUX BEITUYHH.
OnuceiBaHKUE PacCTOSHUS OT TOUYKHU J0 IUIOCKOCTH, OT MPSMOM 110
IUIOCKOCTH, MEXAY TUIOCKOCTSIMH, MEXYy CKPEILNBAIOIIUMUCS
NPSMBIMH, MEKAY TPOU3BOJIBHBIME (DUTYPAMHU B IIPOCTPAHCTBE.
DopMyIMPOBAaHUE U T0KA3bIBAHUE OCHOBHBIX TEOPEM O
PAacCTOSHUAX (TEOPEM CYILIECTBOBAHMSI, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJEIAX PacCTOSIHUS U 0OOCHOBaHUE
cBOUWX CykneHui. OnpeneneHrue v BEHIYUCICHUE PACCTOSTHUMN B
npoctpaHcTse. [Ipumenenue Gpopmyi 1 TeopeM MIaHUMETPUH JUIS
pemenus 3aaay.

O3HaKOMJIEHHE C IOHATHEM NAPAJIEIBHOTO POEKTUPOBAHUS U €T0
cBorictBamMu. GOpMyIMPOBaHUE TEOPEMBI O IIJIOIIAN
OpPTOTOHAJILHOM MPOEKIMY MHOTOYTroJIbHUKA. [IpuMenenne Teopun
JUIsl 0O0CHOBAHMSI TIOCTPOEHUM U BBIYUCIICHUI.
ApryMeHTUpOBaHUE CBOUX CYXkJIECHUI O B3aMMHOM PACIIOJIOKECHUH
IPOCTPAHCTBEHHBIX QUTYD.

Tewma 4.
Kombunaropuka

N3yuenue npaBuia KOMOMHATOPUKHU U IPUMEHEHHE TIPU PEIICHUU
KOMOMHATOPHBIX 33]1a4.

Pentenne koMOMHATOPHBIX 3a/1a4 METOJIOM Iiepedopa U 1o MpaBHITy
YMHOKEHHUS.

O3HakoMJIEHHE C TOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUAMH,
COUYETaHUSIMU, IEPECTAHOBKAMHU U (POPMYJIAMHU IS UX BBIYUCIICHUS.
OOpbsicHeHHE U TpUMEHeHNe (HOpMyIT 111 BBIYUCICHUS
pa3MelIeHU, TepecTaHOBOK U COYETaHU IIPU PEILICHUH 3ajay.
O3nakominenue ¢ OuHomoMm HeroToHa u TpeyronbHukoMm [lackass.
Pemenne npaktuyeckux 3a/1ad ¢ UCMOJIb30BaHUEM OHATUN U
paBUJ KOMOMHATOPUKHU

Tema 5.
KoopauHaTsl 1 BEKTOPHI

O3HakoMJIEHHE ¢ TOHATHEM BekTOpa. M3yueHue nekapToBoi
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, HOCTPOEHHUE MO 33JaHHBIM
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KOOpPJIMHATAaM TOYEK U IUIOCKOCTEN, HaAX0KICHHE KOOPANHAT TOYEK.
HaxoxxaeHue ypaBHEHUI OKPY>KHOCTH, c(hepbl, IIIOCKOCTH.
Brruncnenue paccTosHUN MEXKy TOUKAMM.

N3y4eHne cBONCTB BEKTOPHBIX BEIMYNH, IPABUJI PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, ITPABUJI HAXOXKICHUS
KOOpAMHAT BEKTOPA B IPOCTPAHCTBE, TPaBUJI JEHCTBUM €
BEKTOPaMH, 3aIaHHBIMU KOOPIUHATAMH.

[IpuMmeHeHne TeOpuu NpyU PEIIECHUH 3a/1a4 Ha IEHCTBUS C
BEKTOpPaMH.

N3y4eHne cKaasipHOrO IPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO
ypaBHEHUs NMPSIMOM U TUIOCKOCTH. [IpuMeHeHne Teopun npu
pEILIEeHNN 3a7ja4 Ha AEHCTBUS C BEKTOPaMHU, KOOPAUHATHBIN METOI,
IIPUMEHEHNE BEKTOPOB ISl BBIYMCIICHUS BEJIMYUH YTJIOB U
PaCCTOSIHUM.

O3HaKOMJIEHHE € JJOKa3aTEeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM PACIIOJIOKEHUN IIPSIMBIX U IIJIOCKOCTEH C
HCIIOJIb30BAHUEM BEKTOPOB

Tema 6.1. N3yueHune paainaHHOTO METO1a U3MEPEHHUS YIJIOB BPALICHUS U UX

OcHOBHbIE OHATHUS CBSI3M € IpaycHOl Mepoil. 300pakeHue yriioB BpallleHus Ha

TPUTOHOMETPUHU OKPY’KHOCTH, COOTHECEHUE BEJIMYMHBI YIJIA C €r0 PACIIOIOKEHUEM.
DopMyIUpOBaHUE ONPEAETIECHUI TPUTOHOMETPUUECKUX (QYHKIUI
JUISl YTJI0B IOBOPOTA U OCTPBIX YIJIOB MPSMOYTOJIBHOTO
TPEYroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

Tema 6.2. [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB IS

OCHOBHBIE BBIYHMCJICHHSI 3HAYECHUN TPUTOHOMETPUUYECKHUX (DYHKITHI IO OHOM

TPUTOHOMETPUUECKHE U3 HUX

TOKJIECTBA

Tema 6.3. W3ydenue OCHOBHBIX (POPMYJI TPUTOHOMETPUU: (POPMYITBI

[IpeoOpazoBanue CJIO’KEHUS, YABOCHUS, TIPEOOPA30BAHUS CyMMBI

IPOCTEHIINX TPUTOHOMETPUYECKUX (PYHKIUH B MPOU3BEICHUE U TIPOU3BEICHUS B

TPUTOHOMETPUYECKUX CyMMYy U IPUMEHEHHE NPU BBIYMCICHUH 3HAYEHUS

BBIpaXEHUI TPUTOHOMETPUUECKOTO BBIPAXKEHUSI U YIIPOILEHUS €TO.
O3HakoMJIEHHE CO CBOWCTBAMU CUMMETPHUU TOUYEK HA €IMHUYHOMN
OKPY>KHOCTHU M IPUMEHEHHE UX IS BBIBOAA (hOPMYJI MPUBEACHUS

Tema 6.4. O3HaKOMJICHUE C TIOHSITHEM OOpaTHBIX TPUTOHOMETPHUECKUX

Tpuronomerpuyeckue byHKUIMH.

yYpaBHEHUS U N3yueHne onpeneneHnii apkCUHyca, apKKOCUHYCa, apKTaHTeHCca

HEPABEHCTBA yrcia, (opMyITUpOBaHHUE UX, H300paKeHNEe Ha SAMHUIHON
OKPY’KHOCTH, IPUMEHEHUE P PEUICHUN YPaBHEHUI

Tema 7. O3HaKOMJIEHHUE C IOHATHEM IIEPEMEHHOM, IPUMEPAMHU

OyHKINUA U TpaPuKH

3aBUCUMOCTEN MEX1y IEPEMEHHBIMH.

O3HakoMJIeHHE C TIOHATHEM TpaduKa, OTpeieieHne
MPUHAJICKHOCTU TOUKH rpaduky pynkuuu. Onpeenenue o
dbopMmyIie mpocTeiiiei 3aBUCUMOCTH, BUJa ee rpaduka.
Bripakenue no popmyiie oaHOM epeMEHHON Yepe3 IpyTue.
O3zHakoMIIeHHE ¢ ompesiesieHneM (QyHKIH, (GopMyITUpOBAHUE €TO.
Haxosxxnenue obmactu onpeneneHus u 00JacTH 3HaYCHUH (PyHKITUH
O3zHakoMIIeHHE ¢ TpuMepaMu (QyHKITMOHATBHBIX 3aBUCUMOCTEH B
peanpHBIX Mpoleccax U3 CMEKHBIX AUCHUIUIMH. O3HAaKOMIIEHUE C
JI0Ka3aTeJIbHBIMU PACCYKICHUAMH HEKOTOPBIX CBOWCTB JINHEWHOU U
KBaJAPaTUYHOUN (yHKIIUHA, TPOBEACHUE HCCIICIOBAHUS TUHEHHOM,
KYCOYHO-JIMHEWHOM, APOOHO-IIMHEHHON U KBaAPaTUYHOU (DYHKITHIA,
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noctpoeHue ux rpaguxos. [loctpoenne n urenue rpaukoB
bynkuii. UccnenoBanue QyHKITHH.

CocraBneHnue BUJ0B (PyHKINI 10 JAHHOMY YCJIOBHIO, PEIIEHNE
3a/1a4 Ha 9KCTPEMYM.

Brmonaenune npeodpazoBanuii rpaduka GyHKINH.

N3yuenne noHATus: 00paTHOM (YHKLUH, ONpeieTIeHUEe BUIa U
noctpoeHue rpaduka oopaTHON (HYHKIINH, HAXOXKICHUE €€ 00JIacTH
ompezeneHus U oonactu 3HadeHuil. [Ipumenenne cBOMCTB QyHKIIHIA
IIPU MCCIIEIOBAHNN YPABHEHUH U PEIICHUH 3a/1a4 HA DKCTPEMYM.
O3HakoMJIEHHE C TIOHATHEM CIIOKHOW (pyHKIIMM Beruncienue
3HAYEHUH (YHKIIU 110 3HAYEHUIO apryMeHTa.

OnpeneneHue NOJI0KEHNs TOUKH Ha TpaduKe 10 ee KOOpIAUHATAM U
Ha000pOT.

Hcnonk3oBaHue CBOMCTB (PyHKIMIA /U1 CpaBHEHUS 3HAUCHUN
CTEeNeHe! u jorapupmMoB.

[TocTpoenue rpaMKOB CTENEHHBIX U JOrapuPpMHUUECKUX QYHKINH.
Pemnienne mokazaTeNbHBIX U JTOTapUPMHUYECKUX YPABHEHUH H
HEPABEHCTB 110 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C TOHITHEM HEIPEPHIBHON MEPUOANUECKON
¢byHKuMH, popMyIMpOBaHHE CBOMCTB CUHYCa U KOCHHYCA,
MOCTPOEHNE UX TpaUKoB.

O3HakoMJIEHHE C TIOHATHEM TapPMOHHUYECKUX KOJIeOaHUH U
IpUMepaMu TapMOHUYECKUX KOJI€OaHUM 11 OMMCAHUS [TPOLIECCOB
B U3UKE U JpYyTUX 007acTAX 3HAHUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3pBIBHOM MEPUOANIECKON (PYHKIIUH,
(dopMyaMpoBaHUE CBOMCTB TaHT€HCA U KOTAHT'€HCA, IOCTPOEHUE UX
rpaduKoB.

[TpumeHneHue CBOMCTB PYHKIIHI sl CpaBHEHUS 3HAUCHUIA
TPUTOHOMETPUYECKUX (PYHKIUH, pEIICHHUS] TPUTOHOMETPHYECKUX
YPaBHEHUU.

[Moctpoenne rpadpukoB 0OpaTHBIX TPUTOHOMETPUIECKUX (PYHKIUI
U onpeziesieHre o rpaduKaM UX CBOMCTB.

Brimonaenue npeodpazoBanus rpaduKoB

Tema 8.1.
MHororpaHHuk#

Onucanue U XapaKTepUCTHKA PA3JIMYHBIX BUJIOB MHOTOTPAHHUKOB,
IIEPEUHCIICHAE UX DJIEMEHTOB U CBONCTB.

N300pa’keHre MHOTOIPAaHHUKOB U BBIIIOJHEHUE IOCTPOCHUS Ha
N300paKEHHUSIX M MOJICIISIX MHOTOT DAHHUKOB.

Brlunciienue JIMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypamusx, apryMeHTUPOBAHUE CBOMX CYKICHUII.
XapakTepuCTUKa U N300pakeHUe CEYEeHNUs, pa3BEPTKH
MHOT'OI'PAHHUKOB, BBIYHMCIICHHE IIIOIIAIEH TOBEPXHOCTEH.
[TocTpoenue npoctelmux cedeHuit Ky0a, MpU3Mbl, THPAMU/IBL.
[Ipumenenue GpakToB U CBEACHUN U3 MJIAHUMETPUU.
O3HaKkOMJIEHHME ¢ BUJaMU CUMMETPHl B IPOCTPAHCTBE,
dbopMyupoBaHUE ONPECICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUH TEJI BPAIlEHNsI U MHOTOTPAHHUKOB.

[IprMeHeHne CBOMCTB CUMMETPHUU NP PELICHUU 3a/1a4.
Hcnonb30BaHue NpruoOPETEHHBIX 3HAHUMN J1JIS1 UCCIIEIOBAHUS U
MOJICJIIMPOBAHUS HECIIOKHBIX 3a/a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJHEHHUE
PUCYHKOB I10 YCJIOBHSM 3a7a4

Tema 8.2.

O3HaKOMIJICHHE C BUJIAMU TCJI BpalllCHUS, (bOpMy.]'II/IpOBaHI/Ie nux
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Tena u nmoBepxHOCTH OIPEIETICHUN U CBOMCTB.

BpallleHUs DopMyIMPOBaHUE TEOPEM O CEUEHUU IlIapa INIOCKOCTHIO U
TUTOCKOCTH, KacaTelIbHOU K cdepe

XapakTepucTUKa M N300paskeHUe Tl BpallleHHs, UX Pa3BEpPTKH,
CEYCHHUS.

Pemenue 3ana4y Ha IOCTPOEHNUE CEYEHUI, BEIUNCIICHUE JUIMH,
paccTosiHuM, yTIIoB, Iomaneu. [Iposenenune qoka3aTeabHbIX
pacCyXJAeHUI IIPY PEILICHNN 3a]a4.

[IpuMeHeHne CBOMCTB CUMMETPHM MPU PEIICHUM 3a7a4 Ha Tesa
BpAILEHUs, KOMOMHAIIHIO TEJl.

N300pakeHne OCHOBHBIX KPYIJIBIX TEJ U BBINOJIHEHUE PUCYHKA IO
YCIJIOBUIO 33J1a4H

Tema 8.3. O3HaKOMIJICHHE C ITOHITUSIMU IUIOMAAN U 00beMa, aKCHOMaMH 1
W3mepeHus B reOMeTpHH | CBOIMCTBaMHU.

Pemenue 3a1a4 Ha BRIYHMCIICHUE TUTOMIACH IIOCKUX (UTYP C
NPUMEHEHHEM COOTBETCTBYIONIUX (GOpMyIT U (aKTOB U3
MJIAaHUMCTPHH.

W3yueHune TeopeM O BBIYHUCIICHUU 00bEMOB MTPOCTPAHCTBEHHBIX TEI,
peleHue 3a1ad Ha MpruMeHeHne (GopMyIT BEIYUCICHHS 00BEMOB.
W3yuenue GopMyit 1715l BBIYUCIICHUS TUIOMIAICH TTOBEPXHOCTEH
MHOTI'OT'PaHHUKOB U TCJI BPAILLICHUA.

O3HaKOMJIEHHE ¢ METOJIOM BBIYMCIICHUS TUIOIIA I TTIOBEPXHOCTH
chepsr.

Penienue 3a1a4 Ha BBIYMCICHHE TUIONIAICH TTIOBEPXHOCTH
HPOCTPAHCTBEHHBIX TEII

Tema 9. O3HAKOMJICHHE C IIOHITUEM YHCIIOBOM IOCIEI0BATSIbHOCTH,
Hauama criocobaMu ee 3aJIaHusl, BEIYUCICHUSIMH €€ YWICHOB.
MaTEeMaTH4ECKOrO O3HakoOMJIEHUE C IOHATHEM MpeJiera NoCaeq0BaTeIbHOCTH.
aHaJm3a. O3HaKOMJICHUE C BBIUUCIEHUEM CyMMBbI 0E€CKOHEUHOT'O YUCIOBOTO
Wurerpan u ero psia Ha IpUMepe BBIYUCIICHUSI CYMMbI OECKOHEYHO YOBbIBAIOMIICH
MpUMEHEHUE. F€OMETPUUECKOM MPOTPECCHUHU.

Penienne 3a1a4 Ha npuMeHeHHEe POPMYIIbI CyMMBbl OECKOHEUHO
yObIBaIOLIE F€OMETPUUECKON TPOrPECCUu

O3HaKOMJICHHE C TOHITHEM ITPOU3BOIHOM.

Nzydenune u hpopMynupoBaHue €€ MEXaHUIECKOTO H
TE€OMETPUYECKOT0 CMBICIIA, U3YYEHHUE aJTOPUTMA BEIYUCIICHUS
IIPOM3BOJHON HA MPUMEPE BHIYMCIEHUS MTHOBEHHOM CKOPOCTH U
YIJI0BOro KO3 PUIMEHTA KacaTeIbHOM.

CocraBneHue ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.

YcBoenue npasui auddepeHunpoBanms, TaOIUIIbI TPOU3BOIHBIX
AIIEMEHTAPHBIX (QYHKIMN, TPUMEHEHUE T Tu(PepeHIIMPOBAHUS
(GyHKUIMH, cCOCTaBICHNS ypaBHEHUS KacaTeIbHOM.

Nzydenune Teopem o CBsI3U CBOMCTB (DYHKIIMH U TIPOU3BOIHOM,
(bopMyIHpOBKA HX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOJHON UCCIIEIOBAHUS (PYHKIIUH,
3a1laHHOM (popMyIIOH.

YcTaHOBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOIHON MO UX
rpaduxam.

[IpuMeHeHne MPON3BOIHOM IS PEIICHMS 3a1a4 Ha HAXO0XKICHHUE
HauOOJIBIIEr0, HAMMEHBILIET0 3HAUEHHSI U Ha HAX0XKJICHHE
JKCTpEMyMa.

O3HakoMJICHHE C MOHATHEM MHTErpasia u nepBooOpa3Hoi.
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N3yuenue npaBuia BEIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI
Herorona—Jleiouuma.

Pemenue 3anay Ha cBsI3b IEpBOOOPA3HOM U €€ MPOU3BOAHOM,
BBIYHUCIICHHE NIEPBOOOPA3HOM 1 JaHHOM (QyHKIHH.
Pemenue 3a1ay Ha MpUMEHEHNE UHTETpaa JUIsl BHIYUCICHUS
(U3UUECKUX BEIMYUH U IUIOIAAeH

Tema 10.
DneMEHTBI TEOPUU
BEPOSATHOCTEHN U

M3yYEeHHE KIIACCUYECKOI0 ONpeiesieHUs] BEPOSATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.
PaccmoTpenue npuMepoB BBIUKMCICHUS BEPOSITHOCTEN. Penienne

MaTeMaTHYECKON 3aJa4 Ha BBIYMCIICHUE BEPOSTHOCTEH COOBITUI

CTaTUCTUKH O3HaKOMJIEHHE € MTPEICTABICHUEM YUCIIOBBIX JAHHBIX U UX
XapaKTepUCTUKaMHU.
Pemenue npaktuueckux 3aja4 Ha 00pabOTKy YMCIIOBBIX JaHHbIX,
BBIUNCJICHUE UX XapPAKTEPUCTUK

Tema 11. O3HaKOMJIEHUE C TPOCTEUIIUMH CBEICHUSIMH O KOPHSIX

YpaBHeHuUs U anreOpanyecKnx ypaBHEHUH, MOHATUSAMHI HCCIEIOBAHUS YPaBHEHUIN

HEPABCHCTBA Y CHCTEM yPaBHECHHUHU.

W3ydenue Teopun paBHOCHIIBHOCTH YPABHEHUH U €€ TPUMEHEHHS.
[ToBTOpEHME 3annCH pelIeHNs CTaHIAPTHBIX YPABHEHUI, IPUEMOB
npeoOpa30BaHus YpaBHEHUH I CBEACHUS K CTAHIAPTHOMY
YPaBHEHHIO.

Perienune panyoHanbHbIX, HPpAllMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CHUCTEM.

Hcnonp3oBanue cBOKUCTB U TpauKoB (QYHKIUHA I peLIeHUs
ypaBHeHMi. [IoBTOpeHre OCHOBHBIX IPUEMOB PEILIECHHS CUCTEM.
Pemenue ypaBHeHH ¢ IPUMEHEHNUEM BCEX NIPUEMOB (PA3I0KEHUS
Ha MHOKUTEITH, BBEJICHHSI HOBBIX HEM3BECTHBIX, TIOJCTAHOBKH,
rpaduueckoro MeToza).

Pemenne cucreM ypaBHEHHH ¢ IPUMEHEHUEM Pa3JIMYHBIX
CHoco0O0B.

O3HakoMJIEHHE ¢ OOLIMMU BOIIPOCAMHU PEILIEHUSI HEPABEHCTB U
UCIIOJIb30BaHUE CBOIMCTB U rpaduKoB (GYHKIMHA NpU pELIeHUN
HEPaBEHCTB.

Penienne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

[TprMeHeHne MaTeMaTHUECKUX METOAOB JAJISl pEIIeHUs
COJepKATEIbHBIX 3a7a4 U3 Pa3IMYHBIX 00JIacTell HAyKH U
NpakTUKU. VIHTeprpeTHpoBaHue pe3ybTaTOB C yUE€TOM PEabHbIX
OTpaHUYECHUN
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3. YCJOBMHS PEAJIM3AIIMY YUYEBHOM IV CITATLIMHBI

3.1. TpeOoBaHMS K MUHMMAJIBHOMY MaTepPHaIbHO-TEXHUYECKOMY
o0ecre4YeHNI0

KabuneT MareMaTuKHw.

O6opynoBaHue yueOHOTO KaOMHeTa:
KOMILJIEKTHI CTICITUATM3UPOBAaHHON YICOHOW MeOeH;
HaTJISATHBIC TTOCOOMS;
TEXHUYECKasi JOKYMEHTAIIHS;
JIOCKa KJIaccHasl.

P

Texnuyeckue cpeacTBa 00yUeHHUS:

1. KOMIBpIOTEP €  YCTAHOBJCHHBIM  JIMIIEH3WOHHBIM  IMPOTPaAMMHBIM
obecneuernem OC Windows, MS Office ¢ Beixomgom B ceth «HHTEpHET» 1
JIOCTYTIOM B 3JICKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEY;

2. TIPOEKTOP;

3. DKpaH.

3.2. Uupopmanuonnoe odOecneyeHue oO0ydyeHusi IlepeyeHnb yueOHBIX
U3IaHUH, TONOJTHUTEIbHOM JuTeparypbl, UHTEepHET-pecypcoB

OcHoBHas IuTEpaTypa:

1. Koznos B.B. MaremaTtuka: anrebpa U Hayajga MaTreMaTUYECKOTO aHau3a,
reomeTpusi: ydeOHuK s 10 kmacca 00meoOpa3oBaTeNbHBIX OpraHU3aIUN.
bazoBeiit u yrnyonéunsnii yposHu/ B.B. Koznos, A.A. Hukutun. — Mocksa:
Pycckoe cmoo, 2020. — 464 c. — ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading

2. Kosnor B.B. Marematuka: anrebpa u Hayajga MaTreMaTUYECKOrO aHaJu3a,
reoMerpusi: y4deOHuK s 11 kmacca oOmeoOpa3oBaTeNbHBIX OpraHU3alUi.
bazoBeiii u yrinyonéunsii ypoBau/ B.B. Koszno, A.A. Hukutun. — Mockaa:
Pycckoe cmomo, 2020. — 464 c. — ISBN 978-5-533-00274-5. — URL:
https://ibooks.ru/bookshelf/374166/reading

JlonoiHUTEIbHAS JIUTEpPaTypa:

1. llunaye, B. C. MaremaTuka: y4eOHUK U TPAKTUKYM JJISI CPEIHETO
npodeccuonanbHoro obpaszoBanus/ B. C. IllumaueB; mox penmakmueir A. H.
TuxonoBa. — 8-¢ u3x., nepepad. u mpomn. — Mocksa: UznarensctBo HOpaiirt, 2021. —
447 c. — (Ilpodeccuonansaoe odpazoBanue). — ISBN 978-5-534-13405-6. — Tekcr:
anekrponubii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/469417

2. JlopodeeBa, A. B. Maremaruka: y4eOHUK [JJII CPEIHEro
npodeccuonanbHoro obpazoranus / A. B. Jlopodeera. — 3-¢ usza., nepepad. u A01I.
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— MockBa: MzparenbctBo IOpaiit, 2020. — 400 c. — (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-03697-8. — Tekcr : anexkrponnsiii / ObC IOpaiit
[caiiT]. — URL: https://urait.ru/bcode/449047.

3. Marematuka. Ilpaktukym: ydeOHOE IOCOOME JUII  CPEIHErO
npodeccuonanbHoro oobpazoBanuss / O. B. TarapaukoB [u 1p.]; mox oOmei
penakmuent O. B. TatapuukoBa. — MockBa: M3narensctBo FOpaiit, 2021. — 285 ¢. —
(ITpodeccuonanvuoe ob6pazoBanue). — ISBN 978-5-534-03146-1. - URL:
https://urait.ru/bcode/470068

4. Kyuep, T. II. Maremaruka. TecTbl: yueOHOEe mocoOue mjisi CpPeaHEro
npodeccuonansuoro odbpazosanusi/ T. Il. Kyuep. — 2-e u3n., ucnp. U gom. —
MockBa: HWznmarensctBo FOpaiir, 2021. — 541 c¢. — (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-10555-1. — URL.: https://urait.ru/bcode/470424

5. Kpemep, H. III. Marematuka misi KOJUIE/DKEH: ydeOHOE TOcoOMe aJis
cpeanero mpodeccuoHambHOro obpaszoanus / H. III. Kpemep, O. T.
Koncrantunosa, M. H. ®puaman; nmox pemakmueit H. 1. Kpemepa. — 10-e u3g.,
nepepab. u gon. — MockBa: WznarensctBo HOpaiit, 2021. — 346 c. -
(ITpodeccuonanbHoe o6OpaszoBanue). — ISBN 978-5-534-05640-2. - URL:
https://urait.ru/bcode/469282

6. boromonos. H. B. Maremaruka. 3agaun ¢ pemenusasmu B 2 4. Yacte 1:
yvyeOHOe 1ocobOmMe I cpeaHero mnpodeccuoHaabHOro oobpasosanmst / H. B.
Boromoinos. — 2-e u3a.. ucop. u nomn. — Mocksa: UsnarensctBo IOpaiit, 2021. —
439 c. — (IlpodeccuonansHoe ob6pazoBanue). — ISBN 978-5-534-09108-3. — URL.:
https://urait.ru/bcode/470790

7. boromonos, H. B. Maremaruka. 3agauu ¢ pemienusiMmua B 2 4. Yactp 2:
ydeOHOe IMocoOue sl cpemHero mpodeccuoHaabHOro oo6paszoBanus/ H. B.
boromonoB. — 2-¢ u3a., uchp. u gon. — Mocksa: M3garensctBo FOpaiit, 2021. —
320 c. — (Ilpodeccuonanbuoe odbpazoranue). — ISBN 978-5-534-09135-9. — URL.:
https://urait.ru/bcode/470791

HNuTepHeT-pecypebl:

1._I/IHd)OpMaHI/IOHHBIe, TPEHUPOBOYHLIE U  KOHTPOJBHBIE MaTEpHUAJIbL:
www.fcior.edu.ru.

2. Enunas KOJUICKIIUU upoBBEIX  00pa3oBaTEIbHBIX  PECYpPCOB:
www.school-collection.edu.ru.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOM

JTACTUTIIAHBI

KoHTposb 1 o11eHKa pe3ysbTaTOB OCBOCHUS JUCUUIUIMHBI OCYIIECTBIISETCS
IpernojiaBaTeseM B Mpolecce MPOBEICHUS 3aHATHIA, TEKYIIET0 U MPOMEXYTOUHOTO
KOHTPOJIS, @ TAK)KE BBIIOJHEHUS 00YUYaIOUMMUCS UHIMBUYaJIbHBIX 3aJaHUH.

Pe3yabTarsl 00yueHus
(IMYHOCTHBIE, TPeIMeTHBbIE, MeTanpeMeTHbIe)

®opMbI M METObI KOHTPOJISI U
OLIEHKH Pe3YJIbTATOB 00y4eHHus!

JUYHOCMHbBLX.

c(OpPMHUPOBAHHOCTh TIPEJCTABICHUA O MaTeMaTUKe Kak
YHUBEPCAJIbHOM $3bIKE HAyKH, CPEACTBE MOJEINPOBAHUS
SIBJICHUH M MPOLECCOB, UACSIX U METOAaX MAaTEMAaTHKHU

— UHAUBUAYAJIbHBINA U / UK
IPYIIIOBOM YCTHBIN OIPOC

MOHUMAHWE 3HAYMMOCTH MaTeMaTHUKU Il Hay4dHO-
TEXHUUYECKOTO Mporpecca, chOopMUPOBAHHOCTH OTHOIICHUS
K MaTEeMaTHKe KaK K YacTH OOIIEYEIOBEYECKON KYJbTYpPHI
yepe3 3HAKOMCTBO C MCTOpUEH pa3BUTHS MaTEMaTUKH,
3BOIIOIMEN MaTeEMaTHUYECKUX UAEH

—WHAUBUIYATBHBIN U / WK
rPYNIOBOM YCTHBIN OMpOC
—UHAUBUAYaTbHAS WU
rpymmoBas pabota
(mpeacTaBieHUE BBIMOJIHEHHOTO
3a/IaHMS).

pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO
BOOOpaXCHUS, ANTOPUTMUYECKON KYJIBTYpBl, KPUTHUYHOCTH
MBIIUICHUS Ha YpOBHE, HEOOXOoAMMOM s Oymymiei
npoeCCHOHATIBHON  JICATEIIBHOCTH, JUIsl  TPOJOJDKEHUS
o0pa3oBaHUs U caMOOOpa30BaHUs

—WHIUBUAYAIbHBIA U / UK
IPYNIIOBOM YCTHBIN ONPOC
UHAMBHUyaIbHAS TN
—TIpy1rmoBas padora
(mpencTaBiieHUE BHITIOJHEHHOTO
3aJIaHNs)

OBJIQJICHUE MATEMaTUUYECKUMHU 3HAHUSAMH M YMEHHIMH,
HEOOXOMMBIMU B TIOBCETHEBHOW KHM3HH, IS OCBOCHUS
CMEXHBIX €CTECTBEHHO-HAYUHBIX AUCLUUIUIMH W JUCLHUTUIMH
po(eCCHOHAIBHOTO ITUKJIIA, IJIs TIOJy4YeHHUST 00pa30oBaHus B
obmactsx, He TpeOymImUX yriIyOJeHHOH MaTeMaTH4ecKon
MOJITOTOBKH

- I/IHI[I/IBI/II[yaJ'ILHHﬁ orpocC
— IIPOBCPKA BBINIOJIHCHUSA
IIOCTABJICHHBIX 3aaa4

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO, B TOM UHCIIE
caM000pa30BaHuIO, Ha MPOTSHKEHUN BCEH JKHU3HH,
CO3HATENLHOE OTHOIICHHE K HETIPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIICIITHON TPO(EeCCHOHATLHON 1
OOIIIECTBEHHOM IESATEILHOCTH

- I/IHI[I/IBI/II[yaJ'ILHHﬁ Oorpoc
— IIPOBCPKA BBINTOJIHCHUSA
IIOCTABJICHHBIX 3aaa4

TOTOBHOCTB Y CITOCOOHOCTH K CAMOCTOSITEIIBHOW TBOPYECKOM
U OTBETCTBEHHOU ACATCIIbHOCTHU

— UHAUBUAYAITBHBIN OMPOC
— NIPOBEPKA BHITIOJTHEHUS
MOCTABIICHHBIX 3a7a4

TFOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO
CBEpCTHUKaMM B 00pa30BaTebHON, OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-UCCIIeI0BATEIBCKON, MPOSKTHOW U
IpyTUX BUAAX AEATEIbHOCTU

— UHIUBUAYaIbHBINA U / UITH
rPYNIOBOM YCTHBIN ONpoC

— UHIUBUIYaIbHas WU
rpymmnoBas pabota
(mpencTaBiieHUE BBITOJIHEHHOTO
3a/1aHUS)

OTHOIIICHHE K IPOPECCUOHATHHON I TEITLHOCTH KaK
BO3MOXHOCTH Y4AaCTUSA B PCIICHUU JIMYHBIX, OGH.IGCTBCHHBIX,
TrOCYyJIapCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX TTPOOIEM

— UHAMBHUYaJbHBIN U / WITN
rPYNIIOBOM YCTHBIM ONPOC
UHAUBUAYaTbHAS WU

— rpynmnoBas pabota
(mpencTaBiieHHE BHIIOJIHEHHOTO
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3aJ1aHus)

Memanpec)Memelx:

yMEHHE CaMOCTOSTEIbHO ONPEAEIATH 1IeNIU ACSITETbHOCTU U
COCTAaBJIATH IUIaHbI JEATEIbHOCTH; CAMOCTOSATEIHLHO
OCYUIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JeATEeTbHOCTh; UCIOJIb30BATh BCE BOBMOKHBIE PECYPCHI JIst
JOCTHKEHHSI TIOCTaBJICHHBIX LeJIeH U peau3aluy MIaHOB
JESITEIIbHOCTH;, BBIOMPATh YCIICITHBIC CTPATETHH B
Pa3IUYHBIX CUTYalMSIX

— WHAMBUAYAIBHBIN ONPOC
— TPOBEPKA BBITOIHEHUS
[IOCTaBJICHHBIX 3a/1a4

yMEHHE MPOyKTUBHO OOMIATHCS ¥ B3aUMOJICHCTBOBATh B
poIecce COBMECTHOM JIEeATEIbHOCTH, YIUTHIBATH TIO3UITUH
JIPYTHX YYACTHUKOB JIEATEIHHOCTH, YH(PEKTUBHO pa3pemiaTh
KOH()JIMKTBI

—I/IH,Z[I/IBI/II[yaJIBHHﬁ OmpocC
—IPOBCPKA BBINIOJITHCHUA
IIOCTABJICHHBIX 3aJa4

BIIAJICHHE HABBIKAMU TIO3HABATEIHLHOM, y4eOHO-
WCCIIEZIOBATEIILCKOM U TIPOCKTHOM JeSITeTbHOCTH, HABBIKAMHU
paspelieHus mpoodiieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TIOMCKY METOIOB PEIICHUS
MPAKTUYECKHX 33]a4, TPUMEHECHUIO Pa3IMYHbIX METOIOB
MO3HAHUS

—UHAUBUIYJIbHBIN ONPOC
—IIpOBEpKa BBIMOJIHEHUS
MMOCTaBJIECHHBIX 3a1a4

TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSATEIbHOM
MH(OPMAIIMOHHO-TIO3HABATENbHOM JIeATEIHHOCTH, BKITIOYAS
YMGHI/IC OpI/IGHTI/IPOBaTI)CSI B pa3J'II/I‘~IHI>IX NCTOYHHKAX
nH(pOpMaIIUY, KPUTUYECKU OLICHUBATh U UHTEPIPETUPOBATH
HH(}OpPMaLIKIO, OJYYaeMYI0 U3 PA3IMYHBIX HCTOYHHUKOB

— HMHJIMBUAYAIBHBIN ONIPOC
—IIPOBEPKA BBIINOJIHEHUS
IIOCTABJICHHBIX 3a7a4.

BJIAACHUC SA3BIKOBBIMH CPECACTBAMU: YMCHUC ACHO, JIOTUIHO
1 TOYHO H3JiaraTb CBOIO TOYKY 3pCHUsA, UCIIOJIb30BATh
AJICKBATHBIC A3BIKOBLIC CPEACTBA

— MHJIMBUAYAJIBHBIA U / WK
IPYNIIOBOM YCTHBIN ONPOC

— IIPOBEPKA BHIIIOJIHEHUS
ITOCTABJICHHBIX 3a1a4.

BJIa/ICHNE HAaBBIKAMU TIO3HABATEIILHON pedeKcun Kak
OCO3HAHHUs COBEPIIACMBIX IECHCTBUN U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUM, IPaHUL] CBOETO
3HAHWA U HE3HAHUS, HOBBIX ITO3HABATENIBHBIX 33/1a4 U
CPEJCTB AJIsl UX JOCTUKECHUSI

- I/IHI[I/IBI/II[yaJ'ILHHﬁ orpocC
— IIPOBCPKaA BLIITOJHCHUA
IIOCTABJICHHBIX 3aaa4

LEJICYCTPEMIIEHHOCTD B ITOMCKAX Y NPUHATUU PEIICHUMN,
co00pa3UTEIHLHOCTh U MHTYHIINS, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX MPE/ICTABICHHI; CIIOCOOHOCTh
BOCIIPUHUMATDH KPACOTY ¥ TAPMOHUIO MUpa

— WHAMBUAYAIBHBIN ONPOC
— TPOBEPKA BBITOIHEHUS
[IOCTaBJICHHBIX 3a/1a4

npeoMemHulX.

c(hOpMUPOBAHHOCTD MPEACTABICHUN O MAaTEMAaTHKE KaK
YacTH MUPOBOM KYJIBTYpPbl U MECTE MAaTEMATUKH B
COBPEMEHHOM MUBUIN3ALIUU, CTTIOCO0AX OMHCAHUS SIBICHUN
pEeaNbHOTO MUPA HA MATEMATUYECKOM SI3bIKE

— UHAMBUAYAIIBHBIN OIIPOC
— IPOBEPKA BBIIIOTHEHUS
ITOCTAaBJICHHBIX 3a/1a4

c(hOpMUPOBAHHOCTD MPEACTABICHUN O MATEMATHUYECKUX
MOHATHSIX KaK BaXKHEUIITNX MAaTEMAaTHUECKUX MOJEIIAX,
TTO3BOJISIOIIMX OMHUCHIBATh M U3y4aTh Pa3HbIC MPOILIECCH U
SIBJICHUST; TOHUMaHKUE BO3MOKHOCTH aKCMOMAaTHYECKOTO
TTOCTPOCHUS MATEMAaTHYECKUX TEOPHIl

— UHAMBUAYAIIBHBIN ONIPOC
— IPOBEPKA BBIIIOIHEHUS
[IOCTaBJIECHHBIX 3a1a4

BJIAACHUEC METOAaMU JOKAa3aTCIILCTB U AJITOPUTMOB
pelicHusd, YMCHUC UX IPUMCHATh, IPOBOANTDH
JAOKa3aTCJIbHBIC PACCYKACHUS B XOAC PCIICHUS 3a1a1

— MHAUBUAYJTLHBIN OMPOC
— MPOBEPKA BBHITOTHEHUS
IIOCTAaBJIEHHBIX 3a7a4

BJIaJICHUC CTAaHAAPTHBIMHA ITpUEMaMU PCIICHUA
PAVMOHAJIBHBIX U UPPAWOHAJIbHBIX, ITOKA3aTCIIbHbIX,

— I/IHI[I/IBI/II[yaJ'II)HI)H\/JI Oo1IpocC
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CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX POTPaMM, B TOM UHUCIIE JUIsl TIOMCKA Ty TH
pEILIeHNs U WLIIOCTPALMK PEIIECHUS YPAaBHEHUN U
HEPABEHCTB

— IPOBEPKA BBIIIOIHEHUS
[IOCTaBJIEHHBIX 3a/1a4

c(OpPMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHITUAX
MaTeMaTHYECKOro aHaJIN3a U UX CBOKWCTBAX, BIAJCHUE
YMEHHEM XapaKTepHU30BaTh MOBEACHUE (PYHKIUH,
WCIIOJIb30BAaHUE MTOTYYEHHBIX 3HAHUH U1 OUCAHUs U
aHaJIM3a peaJbHbIX 3aBUCUMOCTEN

- I/IHI[I/IBI/II[yaJ'ILHHﬁ Oo1pocC
— IIPOBCPKaA BBINIOJIHCHUSA
IIOCTABJICHHBIX 3aaa4

BJIaJICHNE OCHOBHBIMU ITOHATHUSMH O TUIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, UX
OCHOBHBIX CBOHCTBAaX; C()OPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reOMETpUIECKre (PUTyphl Ha YEPTEXKaAX,
MOJIETISIX ¥ B PETFHOM MUPE; TPUMEHEHNE H3Y4YEeHHBIX
CBOWCTB reOMeTpUYECKUX GUTyp U PopMyII s perieHus
reOMETPUYECKUX 33/1a4 U 3a/1a4 C MPAKTUIECKUM
coJiepKaHUEM

— UHAMBUAYAIBHBIN OIPOC
— MPOBEPKA BBIITOJIHEHUS
[IOCTaBJICHHBIX 3a1a4

c(OPMHPOBAHHOCTB MPEACTABICHUH O Ipoleccax u
SIBJICHUSIX, UIMEIOLIUX BEPOSTHOCTHBIN Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIBHOM MUDE,
OCHOBHBIX IIOHATHUAX DJIEMEHTAPHON TEOPUU BEPOSITHOCTEH;
YMEHHMM HaXOJUTh U OLICHUBATh BEPOSITHOCTU HACTYIUICHHS
COOBITHH B MTPOCTEHUIINX MPAKTHUECKUX CUTYALHSIX U
OCHOBHBIE XapaKTEPUCTHKH CIIyYalHbIX BEIUYNH

— UHAMBUAYAIIBHBIN ONPOC
— MPOBEPKA BBIITOJIHEHUS
[IOCTaBJICHHBIX 3a/1a4

BIIA/ICHHE HABBIKAMU MCTIOIH30BAaHUS TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM NP PELICHUH 3a/1a4

— UHAMBUAYAIBHBIN OIIPOC
— IPOBEPKA BBIIIOIHEHUS
IIOCTABJIEHHBIX 3a/1a4
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