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1. ObLIASL XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
YUYEBHOU JUCIHUITJIMHBI
OVY/]1.02.01 MaremaTuka

1.1. O6aacTh NpUMeHEHHUsI IPOrPaMMbI

Pabouasi mporpamma y4eOHON AMCHMIUIMHBI SIBJISIETCS 4YacThblO OCHOBHOM
npodeccuoHanbHON 00pa30BaTENBLHON IPOrPAMMBI, PEATM3YEMOM MPHU MOATOTOBKE
CIICIIMAJIUCTOB CpeaHero 3BeHa no cnenuanbHOocTH 38.02.01 DOkoHOMHKA H
oyxrantepckuii yder (mo otpaciam). IlporpamMmma y4eOHON JIUCITUTIIUHBI
«Maremartnka» paspaborana ¢ 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
o011eo0pazoBarebHON yueOHOM nucuUIIuHbl «MareMatuka: anredpa W Hayana
MaTeMaTH4ecKoro aHanmsa; reomeTpusi» (aBrop M.M. bammakoB, DI'AY
«D®UPO», 2015 1.) ¢ y4eTOM COLMATBHO-3KOHOMHUYECKOTO PO TOTy4aeMOTo
podecCHOHaTLHOTO 00pa30BaHMS.

1.2. MecTo AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOH mpogdeccuoHaJIbHOI
o0pa3oBaTeJbHON MPOrPaMMBbI

Oo6meo6pazoBatenpHas yueOHas aucnuumaa OVY][.02.01 Maremartuka
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, CHOPMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTUKE KaK K 4YacTH
0011IeUeIOBEUeCKON  KYyJbTYphl uYepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHUS
MaTEMaTUKH, PBOJIIOIMEH MAaTEMaTUYECKUX UJICH;

— pPa3BUTHE JIOTUYECKOTO MBIIUICHHS, POCTPAHCTBEHHOI'O BOOOpaXKEHUS,
QITOPUTMHYECKOU KYJIbTYPhI, KDUTUYHOCTH MBIIIUICHHS HA YPOBHE, HEOOXO0IMMOM
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i Oyaymieit mpodecCHOHaTbHON EATENBHOCTH, ISl MTPOJOJHKCHHSI 00pa30BaHUS
1 CaMOOOpa30BaHMS;

— OBJIQJICHUE MAaTEeMAaTHYECKUMHU 3HAHUSIMH U YMEHUSIMH, HEOOXOIUMBIMU B
MOBCEHEBHON  JKM3HU, I OCBOCHHUS CMEXHBIX E€CTECTBEHHO-HAYUYHBIX
JUCIUTIIMH W 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 OO0Pa30BaHUI0 KaK YCJIOBHUIO YCIEITHOW MpodeCcCHOHATBHOU U
OOIIICCTBEHHOU JIESITCILHOCTH;

— TOTOBHOCTh H CIIOCOOHOCTH K CaMOCTOATEILHOW TBOPYECKOW W
OTBETCTBEHHOU JCSITEIILHOCTH;

— TOTOBHOCTh K KOJIJICKTUBHOW paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMU
B 00pa3oBaTenbHON, OOINECTBEHHO TIOJE3HOH, Y4eOHO-MCCIIe0BATEeIhCKOM,
MPOEKTHOM U JPYTHUX BUAAX ACSITEILHOCTH;

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

Memanpeomemmubix.

— YMEHHE CaMOCTOSITCIIbHO OIPEACNIATh LEIU JICITCIbHOCTH M COCTaBIATh
IUTaHBI  JICSITEIBHOCTH; CAaMOCTOSITEIbHO OCYIIECTBJIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JCATEIBHOCTh, HCIIOIB30BaTh BCE BO3MOXKHBIC PECYPCHI IS
JOCTHDKCHHSI TIOCTABJICHHBIX IIeJIeH M pealM3al IJIaHOB JCATEIbHOCTH,
BBIOMPATH YCIIENTHBIC CTPATETUH B PA3IMYHBIX CUTYyAITUsX;

— YMEHHE MPOAYKTUBHO OOIIATHCA W B3aUMOJCHCTBOBATH B MPOIECCE
COBMECTHON  JCSATENBHOCTH, YYHTHIBATH TMO3UIMU  JAPYTHUX  YYaCTHUKOB
JesTeNbHOCTH, 3G (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

— BJIQJICHUEC HaBBIKAMHU I103HABATCIIBHOW, Yy4eOHO-HCCIICIOBATEIIBCKON |
MPOCKTHOM JCATEIHHOCTH, HABBIKAMH pa3pelIeHHs] MpoOJieM; CIOCOOHOCTh M
TOTOBHOCTh K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHHS MPAKTHICCKUX 3a]1a4,
MPUMEHEHUIO PA3IUYHBIX METOJIOB ITO3HAHNS,

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIbHOM HH(POPMAIIMOHHO-
MO3HABATEIILHON JIEATEILHOCTH, BKIIIOUAsi yMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX
WUCTOYHUKAX WHQPOPMAIMKM, KPUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH
nH(OPMAITHIO, TIOJTyYaeMYI0 U3 PA3IMIHBIX HCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMHM CPEJCTBAMH: YMCHHE SICHO, JIOTHYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHHS, HCIIOIH30BaTh aJCKBAaTHBIC S3BIKOBBIC CPE/ICTBA,;

— BJIAJICHUE HaBBIKAMHU T[IO3HABATEIBHOW pepIECKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IMPOIECCOB, WX PE3yJbTaTOB U
OCHOBaHMI, TPAHUI] CBOETO 3HAHWS W HE3HAHMsI, HOBBIX MTO3HABATEIIbHBIX 3a7a9 U
CPENCTB IJIsl UX TOCTHKCHUS;



— LEJICYCTPEMJIIEHHOCTh B MOMCKaX W MNPUHATHM  PEUICHUM,
C000Pa3UTEIHLHOCTh M UHTYHIIHS, Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPECTABICHUMN;
CIOCOOHOCTH BOCTIPUHUMATH KPAcOTy ¥ TAPMOHHIO MUPA,

npeoMemHubix.

— cOpMHUPOBAHHOCTH MPEACTABICHUN O MAaTeMaTHKEe KaK YacTH MHUPOBOU
KyJTbTypbl W MECTE MAaTeMAaTUKH B COBPEMEHHOW IMBHJIM3AIMH, CIOCOOaxX
OIMHCAHUS SBJICHUI pPEaTbHOTO MUPA HA MATEMATHUECKOM SI3bIKE;

— cOpMHUPOBAHHOCTH MPEACTABICHUN O MATEMAaTHUYECKUX TOHATHUAX Kak
BXHEHIINX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIONINX OINUCHIBATh U U3y4YaTh
pa3Hble TPOIECChl W SBJICHUS; TOHMMaHWE BO3MOXKHOCTH aKCHOMATHUYECKOTO
MOCTPOEHUS MATEMAaTUIECKUX TEOPHUI;

— BJAQJCHHE METOJaMU J0Ka3aTeIhCTB U AITOPUTMOB PEIICHUS, YMEHHE UX
MPUMEHSTh, TPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHSI B XOJI€ PEIICHUS 3a/1a4;

— BJAQJCHHWE CTAHIAPTHBIMH TPUEMaMU PEIICHHUS PalUOHAIBHBIX U
VPPAMOHATBHBIX, MIOKA3aTEIbHBIX, CTETICHHBIX, TPUTOHOMETPUIECKUX YPaBHEHUN
¥ HEPABEHCTB, UX CHUCTEM; MCIOJb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MIPOTPAMM, B
TOM YHUCJE JUIS TTOUCKA MYTH PEIICHUS M WLIIOCTPAlMK PEUICHUS YpaBHEHUH U
HEPABEHCTB;

— cOpMHUPOBAHHOCTh  TPEJACTaBICHW 00  OCHOBHBIX  ITOHSTHUSX
MaTeMaTHYECKOTO aHajn3a U UX CBOMCTBAX, BIAJCHUEC YMEHHUEM XapaKTepHU30BaTh
noBeneHne (DyHKIMHA, WCHOIB30BaHWE TMOJYYCHHBIX 3HAHWW [JIsl OMHUCAHUSA WU
aHalln3a pealbHbIX 3aBHCUMOCTEH;

— BJIaJICHUE OCHOBHBIMHU TOHSATHUSIMH O IUIOCKUX W TPOCTPAHCTBEHHBIX
TeOMETpUUYECKUX (UTYpax, UX OCHOBHBIX CBONCTBAxX; CHOPMUPOBAHHOCTh YMEHUS
pacmo3HaBaTh reoMeTpuyeckne (PUrypsl Ha dYepTekax, MOJAEIAX M B peaTbHOM
MUpE; MPUMEHEHHE W3YUYEHHBIX CBONCTB T€OMETPUUYECKUX PUTYp U HOpMysT s
pEIICHNS TEOMETPUIECKUX 33124 U 3a/1a4 C MPAKTUIECKUM COJICPIKAHUEM;

— chOpMHPOBAHHOCTH MPEACTABICHUI O MPOIIECCAX U SBICHUSX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTepP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJIbHOM MUDE,
OCHOBHBIX TOHSATHUSAX DJIEMEHTAPHOW TEOPHUU BEPOSTHOCTEW; YMEHUN HAXOIUTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHHSI COOBITUH B TMPOCTEUIINX MPAKTUYECKUX
CUTYallUsX ¥ OCHOBHBIE XapPaKTEPUCTUKH CITyYaHBIX BEINYNH,

— BJIaJICHUE HaBBIKAMH HCTIOJIH30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM
U PEIICHUH 3a]1ad.

1.4. Koau4vecTBO 4aCOB HA OCBOEHHE NMPOTPaAMMBbI TUCHHUIIMHA:

O06bem 00pa3oBaTEIBLHONM MPOTPaMMBI 258 4acoB, B TOM YHUCIIE:
- 3aHATHS BO B3aMMOJCHMCTBHHU C IpenoaaBareneM - 234 Jaca.

®opMa NPOMEKYTOYHOH ATTECTALMM: DK3aMEH.

[Ipu yrpoze BO3HUKHOBEHUSI M (WJIM) BO3HUKHOBEHHMHM OTJIEIBHBIX
Ype3BbIYAHBIX CUTyallud, BBEJACHUM pPEKHMMa MOBBIILIEHHOW TOTOBHOCTH WJIU
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Ype3BbIYaiHON CUTYalluu Ha Bcel Tepputopuu Poccuiickoit denepanyu 1ubo Ha
ee YacTH peanu3anus padodeil mporpamMmbl YYEOHON NHUCHUIUIMHBI MOXKET
OCYIIECTBIIATECS C MPUMEHEHUEM 3JEKTPOHHOTO OOYYEeHHs, JUCTAHIIMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHH.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIHUILIUHBI

2.1. O0beM y4yeOHOI TUCHUILTHUHBI M BU/IbI y4eOHOH padoThI

1o o4HOU popme 0OydeHUS

Bux yueOHoit padoThI

Oo0BeM yacoB

O06BeM 00pa3oBaTeIbHON MPOTPAMMBI 258
Bcero yueOHBIX 3aHATHIM BO B3aMMOJCHCTBUH C 234
penojaBareaeM

B TOM YHCJI€E:

TEOPETUYECKUE 3aHSITHUS 234
MPAKTUYECKUE 3aHSATHUS i
camocTosiTeNbHas paboTa -
KOHCYJIbTall1 14
UTOTOBAs aTTECTAIMS IO TUCITUILIMHE B OopMe dK3aMeHa 10

1o 3a04HOU (hopme 00yUeHUs

Bux yueOHoi1 padoThI

Oo0BeM yacoB

O06BeM 00pa3oBaTEIbHON MPOTPAMMBI 258
Bcero yueOHBIX 3aHATHIM BO B3aMMOJCHCTBUH C 26
npenojaBaTeaeM

B TOM 4YHCJIe:

TEOPETHUCCKUE 3aHATUS i
MPAKTUYECKUE 3aHSATHUS 20
caMOCTOsITeNIbHAs paboTa 232
KOHCYJIbTAIIUU 2
UTOTOBAs aTTECTaIMsA M0 TUCIUILUIUNHE B (popMe IK3amMeHa 4




2.2.

TemaTuyeckuii mjiaH u cogep:xanue ydeonoi nucuumiannbl OYJ1.02.01 MatemaTtuka

HaumenoBanue
pa3esioB M TeM

Conep:xxanue yueOHOro MmaTepuaJa, JadopaTopHbie U NPaKTHYECKHE PadOThI,
CaMOCTOsITeIbHAs padoTa 00y4alImXxcsi, KypcoBasi padbora (IpoeKT)

O0BbeM
yacoB

YpoBeHb
OCBOEHUS

1 kypc 1 cemecTp

BBenenue

Copep:xxanue y4e0HOIro MaTepuasa

Maremaruka B HAYKC, TCXHHUKEC, 9KOHOMUKC, I/IHq)OpMaI_[I/IOHHBIX TEXHOJIOIUAX U
HPaKTUYECKO fesTenpHOCTH. Lleny n 3agaun u3y4yeHnss MaTeMaTHKY [IPU OCBOCHHH
npodeccuii CI1O u cnermansaocte CIIO.

Tema 1.
PasBurTHe mousiTug o
quciie

Copep:xxanue y4e0HOIr0 MaTepuasa

10

HGHBIG U pallMOHAJIbHBIC YHCJIA.
JlericTBUTEIBbHBIC YHCIIA.
[TpuGnu>keHHbIE BHIYMCICHUS.
Kommiekchaele uncia.

N BN

Tema 2.
KopHu, crenenu u
Jorapu(pmsi

Conepxanue y4eOHOro MaTepuaJia

N
oo

Kopuu u crenenu.

KopHu HaTypanabHON CTENEHU U3 YUCIIA U UX CBOMCTBA.
Crenenu ¢ palMOHaIbHBIMM OKA3aTEIsIMU, UX CBOMCTBA.
Crenenu ¢ 1eCTBUTENIbHBIMU MTOKA3aTEISIMU.

CBoOIiCTBa CTENEHU C AEHCTBUTEILHBIM IOKA3aTEIEM.
Jlorapudm.

Jlorapudm uncna. OCHOBHOE JTIOTapU(DMHUIECKOE TOKIAESCTBO.
JlecsiTiuHbIe U HATYPAJIbHBIE TOTAPU(PMBIL.

[IpaBuna neicTBui ¢ orapudpmamu.

IIepexox kK HOBOMY OCHOBAHMIO.

[IpeoOpazoBanue anreOpandecKuX BHIPAKCHHI.
[IpeoOpazoBanne panMOHAIBHBIX, UPPAIMOHATBHBIX CTCTICHHBIX, MOKA3aTEIbHBIX U
Jorapu(pMHUUECKUX BhIPAKESHUH.

A BRARDNMNPNPDDNMNDNMNDPNDNDNDNDNDDNDDNDDND

1-2

Tema 3.
IIpsimMble U MJI0CKOCTH
B IPOCTPAHCTBE

Conepxanue y4eOHOro MaTepuasa

N
o

B3anmHOE pacnosioxKeHUe ABYX IPSIMBIX B IPOCTPAHCTBE.
[TapannenbHOCTh MPSIMOM U TIJIOCKOCTH.
[TapamienbHOCTD II0CKOCTEN. [IepreHIMKYIIIPHOCTD NPSAMOU U IIJIOCKOCTH.

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 Pa3MEIlIeHUM, TepeCTaHOBOK, 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 NPOM3BEIEHUE
BEKTOPOB.

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

Tema 6. OCHOBBI TPUTOH

oMeTpHun

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. Coaepsxkanue yueOHOro MaTepuaa 8
IIpeoOpa3oBanue [IpeoOpa3oBaHne CyMMBbl TPUTOHOMETPUYECKMX (YHKUMH B TPOU3BEJCHHE U 4 1
npocTeidmmux MIPOU3BENICHUS B CYMMY.
TPUTOHOMETPUYECKHX | BplpakeHne TPUTOHOMETPUYECKHX (YHKIMH uepe3 TaHTeHC IOJIOBHHHOTO 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 oOmpenesieHuss U MHOXKECTBO 3HAueHHH; rpaduk QyHKUIuH, 2 1
nocTpoeHue rpagukoB GyHKIMH, 3aJaHHBIX PA3TUIHBIMUA CIIOCOOAMH.
CpoiictBa (yHKIMHM. MOHOTOHHOCTH, YETHOCTb, HEUYETHOCTh, OIPAaHHYEHHOCTH, 2
HNEPUOIUYHOCTb.
[IpoMexyTku Bo3pacTaHusi U yObIBaHWS, HAUOOJIbIIEe W HAUMEHBIIEEC 3HAYCHUS, 2
TOUYKHU IKCTPEMyMa.
I'papuueckass unHTepnperauus. I[lpumepsl (yHKIMOHATBHBIX 3aBHCUMOCTEH B 2
peanbHBIX MPOLECCaX U SBJICHUSX.
Apudmernueckue omnepauuu Hajg ¢GyHKuusMu. CroxkHas (QYHKUUS (KOMIO3HUIIMSA). 2
[TonsiTve 0 HEMPEPHIBHOCTH (HYHKIIUH. 2
OOpatupie  Qynkmuu. OOnacTe ompeneiaeHuss W 00JacTh 3HAYCHHUNW OOpaTHOM 2
bynkuun. ['paduk odpaTtHO QyHKIIHUH.
Onpenenenus GyHKIIHIA, ©X CBOWCTBA U TpauKH. 2
[IpeoOpazoBanusi rpadukoB. IlapamienbHbIi TEPEHOC, CHUMMETPUS OTHOCHUTEIHHO 2




HanmeHnoBanue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie U NpaKTHYecKue padoThl, O0bem Yposenn
pa3esioB U TeM CaMoOCTOsITe/IbHAs padoTa 00y4aluxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMSI
ocell KOOpAWHAT M CHMMETPHUS OTHOCHUTEIILHO Hayaja KOOPIUHAT, CHUMMETPHS
OTHOCHUTEIIbHO MPSAMOI Y = X, pacTsHKEHHE U CKATHE BJIOJIb OCEH KOOpIUHAT.
Tema 8. MHOTOrpaHHUKH H KPYIJIbIe TeJla 26
Tema 8.1. Coaep:xkanue yueOHOro MaTepuaa 10
MHOrorpaHHuKH Bepmunbl, pebOpa, TpaHu MHOrorpaHHuka. PasBepTka. MHOTOTpaHHBIC YTJIBL 2 1
Brinykisle MHOrorpanHuku. Teopema Dinepa.
[Tpusma. Ilpsmas u HakionHas npusma. [IpaBunbHas npusma. [apamtenenunen. Kyo. 2
IInpamua. IIpaBunbHas nupamuga. Y cedeHHas nupamMuaa. Terpasap.
Cummetpun B KyOe, B mapaiesienuree, B Ipu3Me U MUpaMuje. 2
Ceuenus Ky0a, IPU3MBI ¥ TUPAMU/IBL. 2
[IpencraBnenre O MNpaBWIBHBIX MHOTOTPAaHHUKAaX (TeTpadjpe, KyOe, OKTadpe, 2
JI0JIEKA3PE U MKOCA3IPE).
Tema 8.2. Copep:xxanue y4e0HOIro MaTepuasa 8
Tesia u noBepxHOCTH [{umHAp 1 KOHYC. Y ceUeHHBINH KOHYC. 2 1
BpaleHHus OcHoBaHue, BICOTa, O0OKOBast MOBEPXHOCTb, 00pa3yIolias, pa3BepTKa. 2
OceBble ceYeHHsI U CEUECHHUs], apalieIbHble OCHOBAHHUIO. 2
[Tap u cepa, ux ceuenus. KacarenpHas naockocThb K cdepe. 2
Tema 8.3. Copep:xxanue y4eOHOIro MaTepuaja 8
HN3mepenus B O06nem u ero usmepenue. uterpanbaas popmyna oobema. 2 1
reoMeTpuu ®opmyiibl 00beMa KyOa, IPIMOYTOIBHOTO MapajuleenuIe1a, TPU3MBIL, IIHIIHHApPA. 2
®opmynsl o0beMa mnHUpaMuzbl W KoHyca. Dopmynbl TIOmMATU MMOBEPXHOCTEH 2
IWIMHAPA U KoHyca. PopMyIibl oObeMa 1apa  1iomanm chepsl.
[Togo6ue Ten. OTHOIIECHUS TJIOMIAEH TOBEPXHOCTEH M 00BEMOB MOTOOHBIX TE. 2
Tema 9. Copep:xanue y4eOHOro MaTepuaJja 38
Hauana [MocenoBaTebHOCTH. 2 1
MAaTEMATHYECKOI0 CrocoOsI 3a1aHus ¥ CBOIMCTBA YUCIIOBBIX ITOC/IEN0BATEILHOCTEN. 2
aHaJIM3a. [lonsTne o mpepene mocnenoBaTeabHOCTH. CylllecTBOBAaHUE Ipezeia MOHOTOHHOM 2
HuTerpan u ero OTpaHUYEHHOM MOCIIEJ0BATEILHOCTH.
npuMeHeHHe. CyMMHpOBaHUE MOCIIEA0BATENLHOCTEM. 2
beckoHeuHO yOBIBaOIIAsi TEOMETPUYECKAst TPOTPECCHS U €€ CYMMaA. 2




HanmeHnoBanue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie U NpaKTHYecKue padoThl, O0bem Yposenn
pa3esioB U TeM CaMoOCTOsITe/IbHAs padoTa 00y4aluxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMSI
[IpouzBogHasi. 2
[TonsiTre 0 MPOM3BOHON (YHKIIMH, €€ TEOMETPUUECKUN B PU3UUECKHI CMBIC]T. 2
YpaBHeHUE KacaTelbHOU K rpaduKy QyHKIIUH. 2
[TpousBoHBIE CYyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHBIE. 2
[Ipou3BoHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHIA. 2
[IpumMeHneHne MPOU3BOTHON K UCCIIETOBAHUIO (DYHKIIMA U MTOCTPOSHUIO TPA(UKOB. 2
[IpousBoanbie 00paTHON (GYHKIIMU U KOMIO3HIUHU (PYHKIUH. 2
[Tpumepsl MCIONB30BaHUS MPOU3BOJHON JI HAXOXKJIEHUS HAWIy4dlIero pelieHus B 2
MPUKITATHBIX 3a7a9aX.
Bropas mpousBoaHas, ee reoMeTpruIeCKUi U (U3HUIECKUN CMBICIL. 2
Haxoxaenue ckopocTu ajst mpoiiecca, 3aqaHnHoro Gpopmyson u rpadukom. 2
[TepBooOpa3Hast u HHTETpaI. 2
[IpumeneHne onpeaeneHHoro HHTerpaina Juisi HaX0XAEHUs IONaA KPUBOJIMHENHON 2
Tparneuuy.
®opmyna Herotona—JleitOHuma. 2
[TpumMepsl MpUMEHEHUsI HHTETpaia B (PU3HKE U TEOMETPHH. 2
Tema 10. Coaepixkanue yueOHOro MaTepuaa 12
DJ1eMeHThI TeOPUH CoOpITHE, BEPOATHOCTh COOBITHS, CIOXKCHHE U YMHOKEHHUE BeposiTHOCTEH. [ToHsTHE O 2 1
BEPOATHOCTEH N HE3aBUCHUMOCTH COOBITHIA.
MaTeMaTH4eCKoMH JuckpetHas ciayyaiiHas BeTMYMHA, 3aKOH €€ pacIpe/ieIeHHs. 2
CTATHCTHKH Hucnosble XapaKTEPUCTUKU AUCKPETHOM CllydalHOW BenuduHbl. IloHsATHE O 3aKOoHE 2
OOJIBIINX YHCEN.
[IpencraBnenne  naHHBIX  (TaOJMIBI, JAMarpamMMbl, rpaduku), TeHepaJbHas 2
COBOKYITHOCTb, BBIOOpKa, cpeAHee apudmeTnueckoe, Menuana. [lonarue o 3amayax
MaTeMaTUYECKOM CTaTUCTUKH.
Perennie nmpakTU4ecKux 3aja4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB. 4
Tema 11. ConepxxaHue y4eOHOro MaTepuasa 20
YpaBHeHus u VYpaBHEHHS U CUCTEMBI YPABHEHU. 2 1
HEpPaBEHCTBA PanuonaneHble, HppalMOHAIBHBIE, TOKA3aTEJIbHBIE UM  TPUTOHOMETPHUUYECKUE 2
YpaBHEHUS U CUCTEMBI.
PaBHOCWIBHOCTB ypaBHEHUN, HEPABEHCTB, CUCTEM. 2
OcHoBHbIE TIpHEMbl UX pelleHHs (pa3ioKeHHE HAa MHOMKUTENH, BBEJICHHE HOBBIX 2




HanmeHnoBanue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie U NpaKTHYecKue padoThl, O0bem Yposenn
pa3esioB U TeM CaMoOCTOsITe/IbHAs padoTa 00y4aluxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMSI
HEU3BECTHBIX, MOJICTAHOBKA, TpaUUECKU METO).
HepaseHctsa. PaunonaneHsle, UPpPALMOHAJIBHEIE, MIOKa3aTelIbHbIE u 2
TPUTOHOMETpUYECKHE HepaBeHCTBA. OCHOBHbBIE TPUEMbI UX PEILICHUS.
Hcnonp3oBaHne CBOWCTB H TpaduKoB (PYHKIMH TIPU pEUICHWW YypaBHEHUH U 2
HEpaBeHCTB. MeToa HHTEPBAJIOB.
N300pakeHre Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA pEIICHWUN ypaBHEHUH U 2
HEPaBEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.
[Ipuknagueie 3agaun. IIpumeHeHme MaTeMaTHYeCKMX METOJNOB JUISl  PELICHUs 2
COJIepKATENBHBIX 33/1a4 U3 PA3IMYHBIX 00JIACTEH HAYKH U TIPAKTHKHU.
WHTepnperanus pe3ysibTara, yueT pealbHbIX OTPaHUYCHUM. 2
HToro 3a cemectp: 132
Koncynbranun: 14
IIpomeskyTouHas aTTecTauus (AK3aMeH) 10
Bcero: 258

JI71s XapaKTepUCTUKU YPOBHS OCBOCHHS Y4eOHOTO MaTepralia UCIOIb3YIOTCS CIIeayIole 0003HaYeHUS:

1. — 03HAaKOMHTEJbHBIN (Y3HaBaHUE paHee U3yUEHHBIX 00BEKTOB, CBOHCTB);

2. — PENPOAYKTUBHBIH (BBIMOJHEHUE ACATEIHHOCTH 110 00pa3Ily, MHCTPYKIIUU WIIH TTOJ] PYKOBOJICTBOM )

3. — NPOAYKTUBHBIN (INIaHUPOBaHUE U CaMOCTOSITENIbHOE  BBITNIOJHEHUE JIEATEIbHOCTH, pelieHue npoOJIEeMHBIX 3a/1a4)



IIpumepHbIe TeMBbI T0KJIA10B (pedepaToB, COOOUIEHUH)

— HemnpepoiBHbie qpodu.

— IlpumeHeHue CIIOKHBIX MPOIIEHTOB B SKOHOMHUYECKUX pacyeTax.e
[MapamienpHOE POSKTUPOBAHHE.

— CpenHue 3Ha4YCHUS U UX IPUMEHEHHE B CTATUCTHKE.

— BektopHoe 3aanue mpsiMbIX U TUIOCKOCTEH B TPOCTPAHCTBE.

— Cro)xeHue rapMOHHYECKHX KOJIeOaHUH.

— I'paduyeckoe pemenne ypaBHEHUI 1 HEPABEHCTB.

— IIpaBuibHBIE ¥ TOTYTIPaBHIIbHBIC MHOTOTPAHHHKH.

— Konundeckue ceueHns 1 X IpUMEHEHHUE B TEXHHKE.

— IlonsTre nuddepeHnmana u ero NPUIOKEHHUS.

— CxeMbl TOBTOPHBIX UCTIBITaHMH bepHyum.

HccnenoBanue ypaBHEHNH U HEPABEHCTB C IMAPAMETPOM

2.3. XapakTepHCTHKA OCHOBHBIX BUJI0B YUeOHOIi 1esiTeIbHOCTH

o0y4yaromuxcs

Coaepxanue o0yueHnst

XapaKkTepucTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH
00y4aronerocst

Beenenue O3HaKOMJIEHHE C POJIbI0 MaTEMAaTUKHU B HAyKe, TEXHHUKE,
HKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUIECKOH
nesTebHOCTH. O3HaKOMIIEHHUE C LEISIMH U 3a/1a4aMy U3yUYeHUS
MaTeMaTUKH npu cnenuanbHoctel CIIO

Tema 1. BrinonHenne apudmMeTHIecKuX IMCTBUIN HAJ YUCIaMU, CoueTast

PasButue nousaTusa o
qHUCiIe

YCTHBIC 1 TUCbMCHHBIC ITPUCMBI. HaXO)KI[eHI/Ie HpI/I6J'II/DKeHHI>IX
3HAYCHHUI BEJIMUMH U TTOTPENTHOCTEH BRIYUCICHUH (a0COMIOTHON 1
OTHOCHUTEIIBHOI ); CpaBHEHHE YNCIIOBBIX

BbIpakeHni. Haxoxxnenne ommook B mpeoOpa3oBaHusIX U
BBIUNCJIEHUSIX (OTHOCUTCS KO BCEM IMYHKTAM IIPOIPaMMBI)

Tewma 2.
Kophu, crenenu u
norapuhMbl

O3HaKOMJIEHHE C TOHSITHUEM KOPHSI N-i CTENEHU, CBOMCTBAMHU
paauKaIoB U IIpaBUIaMu CpaBHEHUS KopHed. DopMmylnpoBaHue
omnpeaeseHus KOpHS U CBOMCTB KOpHEW. Beruncienue u cpaBHeHUE
KOpHEH, BBIMOJIHEHUE MPUKUIKY 3HaueHus1 KopHs. [IpeobpazoBanue
YHUCIIOBBIX M OYKBEHHBIX BBIPAXEHH, COAEPKALIUX PAAUKAIIBI.
Brimosnaenue pacueToB 1o (opMysiaM, CoJepKaIUM paJuKaibl,
OCYIIECTBIISI1 HEOOXOUMBIE MTOJICTAHOBKHU U IpeoOpa3zoBaHusl.
OmnpeneneHne paBHOCUIBHOCTH BBIPAXKEHUH € paJuKaIaMu.
Pelienue nppanyoHaabHbIX YpaBHEHUM.

O3HaKOMJIEHHE C TOHATHEM CTENEHU C JEHCTBUTEIbHBIM
nokasaresneM. HaxoxxieHne 3HaueHUi CTENeHH, UCIIOb3Ys IPU
HE0OXO0IMMOCTH HHCTPYMEHTAJIbHBIE CPEICTBA. 3alTUChIBAHUE
KOpPHSI N-# cTeneHu B BUJE CTENEHH ¢ APOOHBIM MOKa3aTelieM U
HA000pOT.

®opmyIMpOBaHUE CBOMCTB cTeneHel. Briunciienue crenenen ¢
palKOHATBHBIM IMOKA3aTEJIEM, BBIMOJTHEHNUE TPUKUIKI 3HAYCHUS
CTEIICHU, CDAaBHEHHUE CTEIICHEH.
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[IpeoOpazoBanue YUCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
CoZEpKalllMX CTENEHU, IPUMEHSI CBOMCTBa. Penenue
[IOKa3aTEJIbHBIX YPABHECHUM.

O3HakoMJIEHHE C IPUMEHEHUEM KOPHEN U CTETIEHEN MpU
BBIYUCJICHUUN CPCAHUX, ACIICHUN OTPC3KaA B «30JI0TOM CCUCHUM).
Pemenre mpukiIaHbIX 337124 Ha CIOKHBIC TPOIICHTHI

Tewma 3.
[IpsiMbIe U MIIOCKOCTH B
MPOCTPAHCTBE

dopmynupoBKa U MIPUBEICHUE J0KA3aTEIbCTB MPU3HAKOB
B3aMMHOT'0 PACIIONIOKEHHSI MPSAMBIX U IIIOCKocTel. Pacnio3HaBaHue
HA YepTekKax U MOJETISX Pa3IUYHbBIX CITy4aeB B3aUMHOTO
PacroJIOKEHUs PSIMBIX U MJIOCKOCTEH, apryMEHTHPOBAaHUE CBOUX
CYXKIECHUM.

DopmyIHpoBaHUE ONIPEAECICHUN, MPU3HAKOB U CBOWCTB
napauIeTbHBIX U MEPIEHAUKYIISIPHBIX JIOCKOCTEH, IBYTPAaHHBIX U
JIMHEWHBIX YIJIOB.

BrlimonHeHne moCcTpoeHuUs YIIIOB MEXKTY MPSIMBIMU, IPSMOM 1
IUIOCKOCTBIO, MEXKTY MJIOCKOCTSMU IO OMHCAHUIO U PACIIO3HABAHHE
UX Ha MOJICTISIX.

[TpyMeHeHne MpU3HAKOB M CBOMCTB PACIIONIOKEHHSI IPSMBIX U
MJIOCKOCTEH MpU pelieHny 3a1au.

N306paxeHne Ha pUCYHKax U KOHCTPYHPOBAHHUE HA MOJEIIAX
NEPIICHIUKYIISIPOB ¥ HAKIIOHHBIX K TNIOCKOCTH, TIPSIMBIX,
napauIeIbHBIX TUIOCKOCTEN, YTIIOB MEX/1Y MPSIMOM U MJIOCKOCTHIO U
000CHOBaHKE TTOCTPOCHUSI.

Pemenue 3a1a4 Ha BEIYKCIICHHE TEOMETPUUECKUX BEIUYHUH.
OrnuchIBaHME PACCTOSIHUS OT TOYKH JI0 TJIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXAY TUIOCKOCTSIMH, MEXY CKPEIMBaIOIIUMUCS
PSIMBIMHU, MEKTy TPOU3BOJIBHBIME (PUTYpaMUu B TIPOCTPAHCTBE.
DopMyIUpPOBaHUE U TI0KAa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpEM CYILIECTBOBAHMS, CBOMCTBA).

N3o00pakeHne Ha yepTekax U MOJCIISIX PACCTOSIHUS M1 00OCHOBaHHUE
cBOUMX cyxaeHui. OnpeieneHre U BEIYUCICHUE PACCTOSIHUMN B
npoctpanctse. [Ipumenenne hopMyI1 U TeopeM MIaHUMETPUU AJIs
peuieHus 3aay.

O3HaKOMJIEHHE C TOHITHEM MapauIeTbHOTO MPOSKTUPOBAHUS U €T0
cBoiictBamMu. DopMyIupoBaHHE TEOPEMBI O TIIOIIAAN
OpPTOTOHAIILHOM MPOEKIINN MHOTOYTOJIbHUKA. [I[puMeHeHne Teopuun
JU1s 0OOCHOBAHUS MTOCTPOSHUM U BBIYUCIICHH.
ApPTyMEHTHPOBAHUE CBOUX CYKJICHUN O B3aMHOM PACIIOJIOKECHUH
IPOCTPAHCTBEHHBIX QUTYD.

Tema 4.
Kom6unaropuka

N3ydenue mpaBuiia KOMOMHATOPUKY U IPUMEHEHHE MTPH PEIICHUN
KOMOMHATOPHBIX 33/1a4.

Permennie KOMOMHATOPHBIX 3a/1a4 METOI0M Tiepedopa U 10 IPaBUITY
YMHOKECHHUS.

O3HaKkoOMJIEHUE C TOHATHSIMH KOMOMHATOPUKHU: Pa3MEIICHUSIMH,
COUYCTAHUSIMHU, IEPECTAHOBKAMH U (HOPMYIIAMHU IS UX BBIYUCIICHUS.
OObsicHeHHE U IpUuMeHeHue GopMyIT JJis BEIYUCTICHUS
Pa3MEILEeHN, IEPECTaHOBOK U COYETAHMM MPU PEIICHUH 3a1a4.
O3nakomieHue ¢ buaomoM HeroToHa 1 TpeyronpHuKOM [lackas.
Pemenue npakTuueckux 3a1ay ¢ UCMOJIb30BAHUEM NOHATUN U
paBUJ KOMOMHATOPUKH

Tema 5.
KoopanHatsl 1 BEKTOPBI

O3HakoMJIEHHE C TOHATHEM BeKTOpa. M3yueHue nekapToBoi
CHUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE IO 33 JaHHBIM
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KOOpJMHATaM TOYEK U IJIOCKOCTEH, HaX0XKAEHUE KOOPAUHAT TOYEK.
Haxoxnenue ypaBHEHUN OKPY>KHOCTH, Cephl, TIIOCKOCTH.
Brruucnenue paccTossHUM MEXy TOYKAMM.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYHH, TPABUJT PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, PABUJI HAXOKICHUS
KOOPJMHAT BEKTOpA B MPOCTPAHCTBE, TPaBUJI JEUCTBUN C
BEKTOPAMH, 33JaHHBIMU KOOpJUHATAMH.

[IprMmeHeHue Teopru NMpU PEUICHUH 3a]1a4 Ha JEHCTBUSA C
BEKTOPAMH.

N3yueHne cKaIpHOTO MIPOU3BEICHNS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUs MPSIMOM U IUIOCKOCTU. [IpuMenenue teopun npu
peUIeHnN 3a/1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPJANHATHBINA METOI,
IPUMEHEHNE BEKTOPOB Il BBIUHUCIICHHS BEIMYMH YIJIOB U
pacCTOSIHUM.

O3HaKOMJIEHHE € JJOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPHUU O
B3aMMHOM PACIIOJIOKEHHUHU MPSAMBIX U INTIOCKOCTEN C
MCIIOJIb30BAaHUEM BEKTOPOB

Tema 6.1. N3ydenue pagnaHHOro METOAA U3MEPEHUS YIJIOB BPAIICHUS U UX

OcHOBHBIE IOHATHS CBSI3U C IrpagycHoOi Mepoii. 1300pakeHne yriioB BpalleHus Ha

TPUTOHOMETPUU OKPY’KHOCTH, COOTHECEHHE BEJIMYMHBI YIJIA C €r0 PACHOJIOKEHUEM.
dopmynupoBaHUE ONPEACTCHUN TPUTOHOMETPUIECKUX (PYHKIUI
JUISl YTJI0B IIOBOPOTA U OCTPBIX YIVIOB MPSAMOYTOJIBHOTO
TPEYTOJIbHUKA M 00BSICHEHHUE X B3aUMOCBSA3H

Tema 6.2. [IprMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIsI

OcHoBHbIE BBIYUCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKLUH 110 OTHOM

TPUTOHOMETPUYECKHUE U3 HUX

TOXJIECTBA

Tema 6.3. N3yuenre oCHOBHBIX (hOPMYJT TPUTOHOMETPHUH: (OPMYITBI

[IpeobpazoBanue CJIO’KEHUS, YIBOCHHS, IPE0OPa30BaHUS CyMMBI

MIPOCTEUIINX TPUTOHOMETPHUECKUX (QYHKIMI B IPOU3BEACHHUE U TPOU3BE/ICHNUS B

TPUTOHOMETPUUECKHUX CYMMY ¥ IIPUMEHEHUE NPU BBIYMCICHUN 3HAYCHUS

BBIPKEHUI TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIIPOILIEHHUS €TO.
O3HakoMJIEHUE CO CBOMCTBAMHU CUMMETPHUU TOUEK HA €TMHUYHOMN
OKPYXHOCTHU M MPUMEHEHHUE UX JJIsl BbIBOJIa GOpMYJI IpUBEICHUS

Tema 6.4. O3HakoMJIEHHE C TIOHSATHEM O0PAaTHBIX TPUTOHOMETPHUECKUX

Tpuronomerpuyeckue GyHKIHA.

YpaBHEHHUS U N3yuenue onpeneneHnii apkCUHyca, apKKOCUHYCa, apKTaHI'€HCa

HEpaBEHCTBA ymcia, opMyJIupOBaHUE UX, N300paKeHHe Ha eAMHUYHON
OKPYKHOCTH, IPUMEHEHUE NPU PELICHUH YPABHEHUN

Tema 7. O3HaKOMJIEHUE C MMOHSITUEM MTIEPEMEHHOM, TPUMEPAMU

OyHKUIUHU U TpaduKu

3aBUCUMOCTEN MEXIY MePEMEHHBIMHU.

O3HakoMJIEHHE € TOHATHEM Ipaduka, OnpeaereHue
NPUHAIIEKHOCTH TOUKH Ipaduky QyHKImu. OnpenaencHue no
dbopmyie mpocTeiIeii 3aBUCUMOCTH, BHIa €€ Tpaduka.
Bripaxenue no ¢popmysie o1HOM NEpeMEHHOI uepes ApyTrue.
OzHakomiieHHe ¢ onpeziesieHneM GyHKIUH, popMyIUpOBaHUE €TO.
Haxoxpaenue obnactu onpeeneHus 1 00JacTi 3HaYeHUH (YHKIHH
O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHATIbHBIX 3aBUCUMOCTEHN B
peabHBIX MpoIeccax U3 CMEXKHBIX TUCHUIUIMH. O3HAKOMJIEHUE C
JIOKA3aTeJIbHBIMU PAcCy>KJACHUSIMH HEKOTOPBIX CBOMCTB JIUHEHHON U
KBaJIpATHYHOUN (PYHKIHIA, TPOBEICHUE UCCIICIOBAHMUS TMHEUHOM,
KYCOYHO-JTMHEHHOM, TPOOHO-JIMHEHHON 1 KBAAPATUYHON (DYHKIIHH,
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noctpoeHue ux rpaduxos. [loctpoenue u urenue rpagukos
bynkumii. UccnenoBanue GyHKIMH.

Cocranenue BUI0B (GYHKIHUH 10 JaHHOMY YCIIOBHIO, PEILICHHUE
3aJ1a4 Ha SKCTPEMYM.

Brimonaenue npeodpazoBannii rpaduka QyHKINH.

N3ydenue noHsTHst 00paTHON (PyHKLMH, ONpeieJIeHHe BUIa U
nocTpoeHue rpaduka oopaTHoi QpyHKINH, HAXOXKICHHUE ee 001acTH
ompeneneHus u oonacty 3HaueHu. [I[pumenenne cBoicTB PyHKITUT
IIPY UCCIIEIOBAaHUM YPAaBHEHUH M PEILICHUU 33]]a4 Ha SKCTPEMYM.
O3HakoOMJICHHUE C TIOHSTHEM CIIOKHOU (pyHKIIMK Beraucienne
3HaYeHUH (PYHKIMHN TI0 3HAUEHUIO apryMEHTa.

Omnpenenenue MoyIokKeHNUs TOUKH Ha rpaduKe 1Mo ee KOOpaAuHaTaM U
HA00O0pOT.

Hcnonb3oBaHne CBOWCTB (QYHKIIUN JUTsl CPAaBHEHUS 3HAUYCHUN
CTETeHeH U Jorapu@moB.

[TocTpoenune rpaduKoB CTEMEHHBIX U JIOTapu(PMHUIECKUX (PYHKITHH.
Penienne nmokaszarenbHbIX U JOrapuPMHUUECKUX YpaBHEHUN U
HEPABEHCTB I10 W3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHUE C MMOHSITUEM HENPEPHIBHOW MEPUOINYECKON
byHKkunu, GopMyIMpOBaHUE CBOMCTB CHHYCA U KOCHHYCA,
MOCTPOEHNE UX TPadUKOB.

O3HakOMJICHHE C TIOHATHEM TaPMOHHUYECKUX KOJICOAHUH U
npUMepaMu TapMOHUYECKUX KOJIEOaHU /ISl OMTMCAHUSI TPOLIECCOB
B U3UKE U IPYTUX 00JacTAX 3HAHUS.

O3HaKOMJICHUE C TIOHSITHEM Pa3phIBHON MEPUOINUECKON (DYHKITHH,
(dopMyIHMpoBaHUE CBOMCTB TaHT€HCA U KOTAHT'€HCA, IOCTPOECHUE UX
rpaguKoB.

[Ipumenenne cBOWMCTB (PYHKIMHN AJIs1 CPAaBHEHUSI 3HAUEHU I
TPUTOHOMETPUYECKUX (QYHKIUH, pEIIeHNUs TPUTOHOMETPUUYECKUX
YPaBHEHUHU.

[TocTpoenue rpagukoB 0OpaTHBIX TPUTOHOMETPUICCKUX (YHKITUHA
U OmpeJiesieHre 1o rpaduKaM UX CBOICTB.

BrinorHenne npeodpa3oBanus rpaukoB

Tewma 8.1.
MHororpaHHUKU

Onuncanue U XapakTepUCTUKA Pa3JIMYHbIX BUJIOB MHOTOI'PAaHHHKOB,
MIEPEUYNCIICHNE UX DJIEMEHTOB U CBOWCTB.

N300pakeHne MHOTOTPAaHHUKOB U BHITIOJTHEHHUE MOCTPOCHUS Ha
N300paX]EeHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

Brruncnenue TMHEHHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX
KOH(UTypalusix, apryMeHTHPOBAHNE CBOUX CYKICHHM.
XapakTepucTUKa U U300pakeHUe CeUeHUsl, pa3BEPTKH
MHOT'OIPAHHUKOB, BBIYHMCIICHHUE ILJIOIIA/IEN TOBEPXHOCTEN.
[TocTpoenue mpocTelnx cedeHuit Kyoa, Mpu3Mbl, MTUPaAMHU/IBL.
[Ipumenenue (HakToB U CBEACHUN U3 IJIAHUMETPHUH.
O3HakoMJIEHUE C BUJAMU CUMMETPHUI B IPOCTPAHCTBE,
dbopMyTupOBaHUE ONPEICICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUU TEJ BPAILIEHUS] © MHOTOTPAHHUKOB.

[IprMeHeHre CBOMCTB CUMMETPUH MPH PEIICHUH 3a]1a4.
Hcnonb3oBanue MpruOOPETEHHBIX 3HAHUN TSl KICCIIEAOBAHUS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BHITIOJTHCHHE
PUCYHKOB I10 YCJIOBHSIM 3aja4

Tema 8.2.

O3HakoMJICHHE C BUIaMU TeJ BpalleHusi, GopMyJIupoBaHHE UX
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Tena u noBepxHOCTH OIIPEJIEIICHUIN U CBOMCTB.

BpalIeHUs @opMyIMPOBAHUE TEOPEM O CEYEHUH IIAPA INIOCKOCTHIO U
IUIOCKOCTH, KacaTelIbHOU K cepe

XapakTepucTuka U n300pakeHHe Tel BPAIICHUs, UX Pa3BEPTKHU,
CEYCHMUS.

Peuienue 3a1ad Ha MOCTPOCHHUE CEUEHUM, BBIYMCIICHHUE JIJIUH,
paccTosiHui, yIiIoB, miomanei. [Iposenenne noka3aTenbHbIX
paccyXIeHHI Npy PELICHUH 3a1a4.

[IpuMeHeHMe CBOWCTB CUMMETPUHM IIPU PELICHUM 3a7a4 Ha Teja
BpallleHusl, KOMOMHALINIO Tel.

N3006paskeHne OCHOBHBIX KPYTJIBIX TEJ U BHIIIOJHEHNUE PUCYHKA IO
YCJIOBHIO 33J1a41

Tema 8.3. O3HaKoMJICHUE C MOHITUSIMH ILUIOMIAINA U 00beMa, aKCHOMaMH 1
N3MepeHus B rTeOMETpUN | CBOMCTBAMH.

Pemenue 3a1a4 Ha BRIYHCIICHUE TUTOMIAICH TOCKUX (GUTYP C
MIPUMEHEHHUEM COOTBETCTBYIONTUX (GOpMYIT B (PaKTOB U3
MJIAaHUMETPUH.

H3ydeHne TeopeM O BBIUUCICHUH 00bEMOB MPOCTPAHCTBEHHBIX Tell,
pelIeHne 3a1a4 Ha TpUMEeHeHHe (POPMYJT BEIYUCICHUS 00HEMOB.
N3yuenune hopmyst 11t BBIMUCICHUS TIIOMIAEH TOBEPXHOCTEH
MHOT'OIPAaHHUKOB U TE€J BPAILICHUS.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIICHUS TUIOIIA I TTIOBEPXHOCTH
cdepsl.

Peuienue 3a1ad Ha BRIYMCIICHUE TIJIOMIACH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Tema 9. O3HaKOMJICHHE C TTOHSITHEM YHCIIOBOM MOCJIEIOBATSIBHOCTH,
Haqana CHOCO6aMI/I €€ 3aJaHus, BBIYMCIICHUAMU €€ YJICHOB.
MaTEeMaTHYECKOTO O3HaKOMJICHUE C TIOHITHEM Tpe/ieia MoCae0BaTEIbHOCTH.
aHaJn3a. OSHaKOMHeHHG C BBIYHUCIICHUEM CYMMBI 66CKOHC‘IHOFO YUCJIIOBOT'O
WuTerpan u ero psAla Ha TPUMEPE BHIYUCIICHUSI CyMMBI O€CKOHEUHO YOBIBaIOIIEH
MIpUMEHEHUE. r€OMETPUUYECKON MPOTPECCUM.

Pemienue 3aau Ha npuMeHeHue GOpPMyJIbl CyMMbI OECKOHEYHO
yObIBaroIIei reOMETPUYECKOI MPOrPecCHH

O3HaKOMJIEHUE C TTIOHSITUEM MTPOU3BOIHOM.

Nzyuenue u popMynupoBaHue ee MEXaHUIECKOTO U
TEOMETPUYECKOTO CMBICTIA, U3YYEHHUE aJITOPUTMA BEIYACICHUS
IIPOM3BOJHON HA IPUMEPE BBIYMCIEHUS MTHOBEHHOM CKOPOCTU U
yTJI0BOTO KOd((puImeHTa KacareabHOM.

CocraBieHne ypaBHEHHUs KacaTeIbHOH B 001IIeM BUE.

VYceBoenue npaBuit AudGepeHnpoBaHus, TAOIHUIIBI TPOU3BOTHBIX
3IIEMEHTAPHBIX (QYHKIMHA, TPUMEHEHUE sl Tu(depeHIIpOBaHUs
GyHKIHA, COCTaBICHUS ypaBHEHUS KacaTeIbHOM.

Nzydenue Teopem o CBSI3U CBOMCTB (DYHKITUH U TIPOU3BOTHOM,
bopMyTUpOBKA UX.

[TpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIEIOBaHUS (DYHKIIHH,
3aJlaHHON (HOPMYIIOi.

YcraHoBiieHUE CBSA3H CBOMCTB (DYHKIIMU U MIPOU3BOAHOM 110 UX
rpagukam.

[IpuMeHeHre IPON3BOIHOMN IS PEIICHMS 3a/1a4 Ha HAXO0KICHHUE
HauOOJIbIIEr0, HAUMEHBIIETO 3HAUYCHHS U Ha HaXOXKJCHHUE
IKCTpEMYyMa.

O3HakOMJICHHE C TIOHATHEM HHTErpasia i nepBooOpa3Hoi.
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W3ydenue npaBuiia BBIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—Jleiiouuia.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOIHOM,
BBIYHCIICHHUE TTIEPBOOOPA3HOM JIJIs1 JAHHOU (DYHKITUH.
Pemenue 3a1au Ha IpUMEHEHNE UHTErpaa JUisl BBIYMCIECHUS
(U3MUECKUX BEJIMYUH U IUIOIAAeH

Tema 10.
DJIEeMEHTHI TEOPUH
BEPOSATHOCTEUN U

U3Yy4YEHUE KJIACCUYECKOI0 OIIPEIEIICHUs BEPOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEN.
PaccMmoTpenue npumMepoB BeIYUCIICHUS BEpOSTHOCTEN. Pelenne

MaTeMaTUYECKOU 3aJ1a4y Ha BBIUYMCIICHNUE BEPOSTHOCTEH COOBITHIA

CTaTHUCTUKH O3HakOMJIEHUE C MPEJICTABIIEHUEM YUCIIOBBIX JAHHBIX U UX
XapaKTEPUCTUKAMH.
Pemenne npakTudeckux 3a1a4 Ha 00pabOTKy YMCIOBBIX JaHHBIX,
BBIUNCIICHUE UX XAPAKTEPUCTHUK

Tema 11. O3HaKOMJIEHHE C IPOCTENIINMHU CBEJEHUSAMH O KOPHAX

YpaBHeHus u anreOpanvecKux YpaBHEHHH, OHATUSIMHU MCCIICIOBAHUS YPaBHEHUN

HEPaBEHCTBA U CUCTEM ypaBHCHUM.

N3y4eHne Teopun paBHOCHWIIBHOCTH YPABHEHUN U €€ IPUMEHEHHUS.
[ToBTOpEHME 3aNMCH pELIEHUs CTaHAAPTHBIX YPaBHEHUM, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH JUIsl CBEACHUS K CTAHJApPTHOMY
YPaBHEHHUIO.

Penienne panoHanbHbIX, NPPALUOHAIBHBIX, IIOKA3aTCIIBHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHUI U CUCTEM.

Hcnonb3oBaHne CBOWCTB U rpaduKOB (GYHKITUN IS PEIICHUS
ypaBHEeHUH. [IoBTOpeHNE OCHOBHBIX TPUEMOB PEILIEHUS CUCTEM.
Pemienune ypaBHeHMi ¢ IpUMEHEHNEM BCEX TPHUEMOB (Pa3yIoKEeHUs
Ha MHOYHUTEJIN, BBEJCHNSI HOBBIX HEU3BECTHBIX, MIOJICTAHOBKH,
rpauIecKoro METoa).

Pewienne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3InYHbIX
CIOCO0OB.

O3HakoMJIEHHE ¢ OOIMMH BOIIPOCAMH PEIICHUSI HEPABEHCTB U
UCIOJIb30BaHUE CBOIMCTB U Ipa@uKoB (QYyHKIMH IPU peLIeHUN
HEPABEHCTB.

Penienne HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IMYHBIX CIOCOOOB.

[IpuMeHEeHnEe MaTEMATUYECKUX METOZOB JUIsl PEIICHHUS
coJiepKaTeNbHbIX 3a7a4 U3 Pa3IMYHbIX 00JacTell HAyKu U
PAaKTUKU. IHTepnpeTnpoBaHne pe3yabTaTOB ¢ yYETOM PEAIBHBIX
OTpaHUYECHUN
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3. YCJOBUS PEAJIM3AIIMU YYEBHOM JJUCIHUATIJIMHBI

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

Kabunetr MmateMaTuku.

O6opynoBanue yueOHOTO KaOUHETA:
KOMILJIEKTHI CIIEUATN3UPOBAaHHON yueOHON Mebenu;
HaIJIsIHbIe TOCOOu;
TeXHUYECKas TOKYMEHTAITHUS;
J0CKa KJIacCHasl.

W

TexHuueckue cpencTBa 00yIeHNU:
1. KOMIIBIOTED C  YCTAQHOBJCHHBIM  JIMIICH3UOHHBIM  IPOTPAMMHBIM
obecrieuearem OC Windows, MS Office ¢ BeixogoM B ceTb «MHTepHET» U
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEY;
POEKTOP;
3. JKpaH.

N

3.2. Uupopmanuonnoe odOecneyeHue o0ydeHusi IlepedyeHb yuyeOHBIX
U3/1aHUI, JONOJHUTEILHOI JuTepaTypsbl, UHTEepHET-pecypcoB

OcHoBHas JIUTEpaTypa:

1. Kosnos B.B. Maremaruka: anreOpa u Hadaiga MaTreMaTHYeCKOTO aHAIN3a,
reomeTpus: yuyeOHuK nns 10 kiacca oOuieoO0pa3oBaTeIbHBIX OpPraHU3ALMM.
bazoBeiii u yrinyOonéunsiii ypoBuu/ B.B. Kosnos, A.A. Huxutun. — Mockaa:
Pycckoe cmoso, 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,
reoMmerpusi: yueOHuk ans 11 kmacca 00meoOpa3oBaTeNbHBIX OpraHU3aIUi.
bazoBeiit u yrmyonéuusiii yposHu/ B.B. Koznos, A.A. Hukutun. — Mocksa:
Pycckoe cmoBo, 2020. — 464 c. — ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading

JlonojHUTeIbHAS JIUTEPaTypa:

1. unaues, B. C. MaremaTka: y4eOHUK M TPAKTUKYM ISl CPEIHETO
npodeccuonanbHoro obpaszopanus/ B. C. IllmmaueB; mox penmakmueirr A. H.
TuxonoBa. — 8-e u3z., nepepad. u gomn. — Mocksa: UznarensctBo Opaiit, 2021. —
447 c. — (ITpodeccuonanpaoe oopazoBanme). — ISBN 978-5-534-13405-6. — Tekcr:
anekrpornbii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/469417

2. JlopodeeBa, A. B. Marematuka: y4YeOHMK [T  CpPEIHEro
npodeccuonansaoro oobpazosanus / A. B. Jlopodeera. — 3-e uzn., mepepald. u gor.
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— MockBa: MzparensctBo IOpabit, 2020. — 400 c. — (IIpodeccuonanpHoe
oOpa3zoBanue). — ISBN 978-5-534-03697-8. — Tekcr : anexkrponnsiii // 3BC FOpaiit
[cafiT]. — URL: https://urait.ru/bcode/449047.

3. Maremartuka. IlpakTukym: y4eOHOe TOcOOME IS CpPEIHEro
npodeccrnonanbHoro obpaszopanus / O. B. TarapamkoB [u 1p.]; mox oOmei
penakuueit O. B. TatapaukoBa. — Mocksa: M3natensctBo FOpaiit, 2021. — 285 ¢. —
(ITpodeccuonansuoe obOpaszoBanue). — ISBN 978-5-534-03146-1. - URL:
https://urait.ru/bcode/470068

4, Kyuep, T. II. Maremaruka. TecTbl: yueOHOe mocoOue ajii CPEeaHEro
npodeccuonanbHoro obpazoanus/ T. Il. Kydep. — 2-e uza., ucnp. u jgom. —
Mocksa: WznarensctBo FOpaiit, 2021. — 541 c¢. - (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-10555-1. — URL.: https://urait.ru/bcode/470424

5. Kpemep, H. III. Marematuka mjisi KoJule[Keu: ydeOHOe mocoOue s
cpeanero mpodeccuoHanbHOro obpaszopanus / H. III. Kpemep, O. T.
KoncrantunoBa, M. H. ®punman; nox pemakuuert H. I1I. Kpemepa. — 10-e u3g.,
nepepad. u gpom. — MockBa: WsmarensctBo IOpaiit, 2021. — 346 c. -
(ITpodeccuonansHoe obpaszoanue). — ISBN 978-5-534-05640-2. — URL:

https://urait.ru/bcode/469282

6. boromonos, H. B. Maremaruka. 3amaun ¢ pemeausmu B 2 4. Yactp 1:
yueOHOe IocoOme s cpeaHero mnpodeccrnoHansHoro obpasosanus / H. B.
BoromoioB. — 2-e¢ usn., uchp. u gomn. — Mocksa: M3narensctBo FOpaiit, 2021. —
439 c. — (IIpodeccrnonansuoe odbpazosanue). — ISBN 978-5-534-09108-3. — URL.:
https://urait.ru/bcode/470790

/. boromonos, H. B. Marematuka. 3anauu ¢ pemenusmMu B 2 4. Yacts 2:
ydeOHOEe mocobue s cpeaHero mpodeccrnoHaabHOro obpaszopanus/ H. B.
boromonoB. — 2-¢ u3a., uchp. u gomn. — Mocksa: U3garensctBo FOpaiit, 2021. —
320 c. — (ITpodeccuonanproe obpaszoBanue). — ISBN 978-5-534-09135-9. — URL:
https://urait.ru/bcode/470791

HNuTepHeT-pecypcebl:

1._I/IH(bopMauI/10HHbIe, TPEHUPOBOYHBIE M  KOHTPOJBHBIE MaTepUaJIbL:
www.fcior.edu.ru.

2. Enunas  xoyutekiuu  IUMGPOBBIX  00pa3oBaTeNbHBIX  PECYpPCOB:
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, PeAMeTHbIE, MeTaANPeMeTHbIE)

@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 MaTEMAaTHIECKUX 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])

OBJIJICHUE MAaTEMaTHUYECKUMHU 3HAHWSIMH W YMEHHSIMH,
HEOOXO/JMMBIMU B TIOBCEIHEBHOW >KU3HHU, JJIsI OCBOCHHUS
CMEXHBIX €CTECTBCHHO-HAYUYHBIX JHUCIUIUINH U JUCIUTUINH
poeCCHOHATBHOTO LIUKJIA, 7S TOMyYeHHUs 00pa3oBaHUs B
o0nacTsax, He TpeOyomuXx yriayOJeHHON MaTeMaTHYECKON
MOJITOTOBKH

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

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caMo00pa3oBaHuIO, HA MPOTSHKEHUN BCEH )KHU3HU;
CO3HATEIHLHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHIO YCIIEUTHON NMpo(ecCHOHANbHON 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
CBEPCTHUKAMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO
MOJIE3HOH, Y4eOHO-HMCCIe10BaTEIbCKOM, TPOSKTHON U
IPYTHX BUAAX AEATEIbHOCTU

— UHJIMBUYaJbHBINA U / UK
IPYIIIOBOM YCTHBIN OIIPOC

— UHJIUBUyalbHAs WA
rpyImmoBas pabora
(mpencTaBiieHHE BBIIIOJHEHHOTO
3aJIaHMs)

OTHOINICHHE K MPO(eCcCHOHATLHON IEATENHPHOCTH 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
JEeATEIbHOCTD; UCII0JIb30BATh BCE BO3ZMOXKHBIE PECYPCHI IS
JOCTHKECHHMS TIOCTABJICHHBIX LICJIEH U peaIN3alliH IIJIaHOB
NesTeNbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B
Pa3JIMYHBIX CUTyaALUsAX

— HHJIUBUIYaJbHBIA OMPOC
— TMpOBEpKa BHIOJHEHUS
MOCTaBIICHHBIX 33734

yYMEHHE MPOTyKTHBHO OOIIAThCS M B3aUMOACHCTBOBATH B
IpoIecce COBMECTHOM EATETbHOCTH, YUUTHIBATH MTO3UIIH
APYTHX YYaCTHUKOB JEATENBHOCTH, 3()(HEKTHBHO pa3pemarhb
KOH(JIUKTBI

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

BJIaJICHUE HABBIKAMH ITO3HABATEIBHOM, YI4EOHO-
HCCIIEIOBATENILCKOW U IPOEKTHOM 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 BBIINOJHEHUS
[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 BBINOJIHEHUS
MIOCTaBJICHHBIX 3a/1a4

L[EJIEYCTPEMIIEHHOCTD B IOMCKaX 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

BIIaJICHUE 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 YePTEeKax,
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
IIOCTaBJIECHHBIX 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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