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PaGouast mporpamMmma yueOHON TUCITUTIIMHBI «MaTeMaTrkay pa3padoTaHa Ha OCHOBE:!

peKOMeHalui 110 OpraHu3alyy MOJTY4YEHHUs CpellHero oouero oopa3oBaHus B MpeaeIax
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Poccun ot 17.03.2015r. Ne06-259);

IPUMEPHOM mporpaMmsl 0011e00pa3oBaTeNbHON yuyeOHOW IuCHMIIMHBI «MaTeMaTHKa»
Ui IPO(heCCUOHATBHBIX  00pa30BaTENBHBIX OpraHu3anuid,pekomMeHoBanHon DPIAY
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@®enepalibHbIl  TOCYapCTBEHHBIH 00pa30BaTENbHBIA  CTAHAAPT CPEIHEro 00Iero
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npukasa MuHmcTtepctBa oOpasoBanusi U Hayku P® ot 31 mekabps 2015r. Nel578 «O
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cpeaHero oduiero oOpa3oBaHusi, YTBEpkKIAECHHBIN MpUKa3oM MuHUCTEpCTBa 00pa30BaHUs
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yroueHuss OI'AY «DHUPO» pexoMmeHmanuii 1O OpraHu3alyy IMOJIYYEHHs] CPEIHETO
oOuiero oOpa3oBaHMsI B HpeleNax OCBOEHHUS 00pa30oBaTENIbHBIX IPOTPaMM CPEIHErO
npodeccuoHaIbHOr0 00pa3oBaHMs Ha 06a3e OCHOBHOI'O OOIIEro oO0pa3oBaHHs C y4ETOM
TpeOoBaHUIN  (elepanbHbIX TOCYAAPCTBEHHBIX 00pa3oBaTelbHBIX CTAHJAPTOB U
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1. MACIHOPT PABOYEM [TIPOI'PAMMBbI YYEBHOM JUCHUITJINHBI
MartemaTuka

1.1. Ob6aacThr npuMeHeHHs padoyeii MporpaMmbl

Pabouas mporpamma y4eOHON TUCIUIUIMHBI SBISICTCS YaCThIO MPOTPAMMBI MOJATOTOBKU
CHEIMAIMCTOB cpeAaHero 3BeHa B cooTBeTcTBUU ¢ DI'OC mo cneuuanbHOCTH CpPETHEro
npodeccuonansHoro odpaszosanus 40.02.01 IIpaBo u opraHuzanmsi COIMAIBLHOTO OOCCIICUSHUS,
BXOJISILEH B YKpYNHEHHYI0 rpynny cnennanbHocTed 40.00.00 FOpucnpyaenuus.

PaGouas mporpamMma ydeOHOM TUCIUTUTHHEI «MaTeMaTiKay nmpeaHa3HaueHa sl H3ydeHUs
TUCIHUIUIMHBL B YYPEXKACHUAX CpEeIHEro MNpodecCHOHAIbHOrO0 OO0pa30BaHMs, PEaTU3yIOIINUX
00pa3oBaTeNbHYI0 IPOTpaMMy CpeaHero oOIiero oOpa3oBaHMs, MPU MOATOTOBKE CIEIHATUCTOB
CpEIIHEero 3BEHa.

1.2. MecTto y4eOHOIl IUCHUIVIMHBI B CTPYKType OCHOBHOH mNpodeccHOHAIbLHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl. JTUCIUIUIMHA BXOJIUT B 00II€00pa30BaTEIbHBIN IIUKIT

1.3. Heau u 3apaum y4yeOHOU JUCHUIIMHBI - TPeOOBaHUS K pPe3yabTAaTaM OCBOEHMS
Y4eOHOM IMCUMILINHBI:

PaGouas mporpamma OpreHTHpPOBaHA HA JJOCTHIKEHHUE CIICTYIONINX [IEJICH:

— obecrnieueHre CHOPMUPOBAHHOCTH MPEACTABICHUA O COLMATBHBIX, KYJIBTYPHBIX W
HUCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MAaTEMATHKU;

— obecneuyeHue c(hopMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO u
MaTEMAaTHYE€CKOTO MBIIIIJIEHHS,

— obecrnieueHre CQHOPMUPOBAHHOCTH YMEHUW NPUMEHSTH IOJYYCHHbIE 3HAHUA TMpU
pelIeHn pa3IuvHbIX 33/1a4;

— obecnedyeHre CGHOPMHPOBAHHOCTH TMPEACTABICHUH O MaTeMaTHKe Kak dYacTH
00111eYeIOBEUECKOM KYJIBbTYPhl, YHUBEPCATLHOM SI3bIKE HAYKH, ITO3BOJISIONIMM OIHUCHIBATh W
M3y4aTh pealIbHbIE IPOLIECCHI U SIBJICHUS.

OcBoeHue coaepkanusi yaeOHON AUCIUILTHHBI «MaTteMaTuka» 00ecreunBaeT JOCTHKEHUE
CTYJICHTaMH CIIEYIOIINX Pe3)ibmanmog:.

JUYHOCMHBIX:

—  copMHUPOBAHHOCTH MIPEICTABICHU O MATEMATHKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CPEICTBE MOJICTUPOBAHHS SIBJICHUS MTPOLIECCOB, 00 UIESX U METOJaX MaTEeMaTHKH;

— TOHMMaHHWE 3HAYMMOCTH MaTEMaTUKH [JIi HAyYHO-TEXHMUYECKOrO Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHSI K MAaTEeMaTHKe KaK K 4acTH OOIIEUeTIOBEYECKON KYIbTYphI Yepes
3HAKOMCTBO C UCTOPUEN PA3BUTHUSI MATEMATUKH, IBOJIIOLIMEN MaTEMaTUHYECKUX UICH;

— pa3BUTHE  JIOTUYECKOTO  MBIIUICHHS,  MPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
AITOPUTMHUYECKON KYJIbTYPhI, KpUTUYHOCTH MBIIIUICHHUS HA YPOBHE, HEOOXOIUMOM I Oy IyIIei
npohecCHOHANBEHOM e TENbHOCTH, JUTSI IPOJIOJDKEHHS 00pa30BaHUs U CaMO0OOpa30BaHus;

— OBJIAJICHUE MaTEeMaTHYECKUMH 3HAHUSIMH W yMEHHUSMH, HEOOXOJAWMMBIMH B
MOBCEHEBHOM KU3HHU, JUISI OCBOECHUS CMEKHBIX €CTECTBEHHOHAYUYHBIX TUCHUHUILIUH U AUCIUIUIMH
MpoECCHOHAIBHOTO IMKJIA, JJIs TMOJydeHHus oOpa3oBaHUs B 00JIaCTAX, HE TPeOYIOmUX
yrayOJIeHHON MaTeMaTHYeCKOU MOATOTOBKH;

— TOTOBHOCTHh U CITOCOOHOCTH K 0Opa3OBaHHIO, B TOM YHCJIE K CamM000pa3oBaHUIO, HA
MPOTSKEHUH BCEH JKMU3HM, CO3HATENILHOE OTHOIICHHE K HEMpPEephIBHOMY O0Opa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO eCCHOHATTEHON U OOIIECTBEHHOM JEATENHHOCTH,

—  TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITENIbHOHM, TBOPYECKOW M OTBETCTBEHHOMU
JeSATeTLHOCTH,

— TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
00pa3zoBaTenbHON, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-HUCCIEA0BATEIbCKOW, TPOSKTHOW M JAPYTUX
BUJIaX JEATEILHOCTH;

4



— OTHOUIEHHE K NpOPECCHOHATBHON JAEATEIbHOCTH KaK BO3MOXKHOCTH Y4YacTHs B
pELICHUH JTMYHOCTHBIX, OOIECTBEHHBIX, TOCY1apCTBEHHBIX, O0IIEHAIIMOHAIBHBIX TPOOJIEM.

MemanpeomemHpix:

— YMEHHE CaMOCTOATEIBHO OIPENENATh LEIH JEATENIBHOCTH W OCTABIIATH IUIAHBI
JIEeATEIbHOCTH;  CaMOCTOSITEJIBHO  OCYILECTBJIATh, KOHTPOJMPOBAaTb U KOPPEKTHPOBATH
JESATEIIBHOCTD; UCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI Ul JOCTHIKCHHSI IIOCTABICHHBIX LIEIEH U
peann3alyiy IIaHOB JESITEIbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETUHU B PA3JINYHBIX CUTYaLMSIX;

— YMEHME NPOAYKTHMBHO OOILAThCSI W B3aUMOJEHCTBOBaTh B IIPOLECCE COBMECTHOM
JeSITeIbHOCTH, YUYUTHIBATh MO3HUIUU IPYTUX YYaCTHUKOB JAEATEIBHOCTU,Y(PPEKTHUBHO pa3periaTh
KOH()JIUKTHI;

— BIIQJICHWE HaBBIKAMHU II03HABATEJIHOM, Y4eOHO-HMCCIIEOBATEIBCKON M MPEIMETHON
NeSITEeIbHOCTH,  HaBbIKAMU  pa3pelleHus  OpodjeM;  CIIOCOOHOCT M TOTOBHOCTh K
CaMOCTOSATEJIBHOMY IIOMCKY METOJOB pELICHUs NPAKTHUYECKUX 3a7ad, NPUMEHECHHUIO PA3JIM4HbIX
METOJI0B IT03HAHNUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOW WH(OPMALMOHHO-TI03HABATEIHHON
NeSITEIbHOCTH, BKJIIOYas YMEHUE OpPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HHGPOpMaLUH,
KPUTUYECKH OLIEHUBATh M WHTEPIPETHPOBATh HH(POPMAIUIO, MOIYyYaeMyI0 W3 Pa3IUYHBIX
HCTOYHUKOB,

—  BJIQJICHUE SA3BIKOBBIMM CPEACTBAMHU — YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTb CBOO
TOYKY, UCIIOJIb30BaTh a/IEKBATHBIC S3bIKOBBIE CPE/ICTBA,

— BIIQJICHWE HaBBIKAMU I[IO3HABATENBHON pe(IeKCHH KaK OCO3HAHHS COBEpPIIAeMBIX
JEHCTBUI U MBICIUTEIBHBIX IPOLECCOB, X PE3YyJIbTATOB U OCHOBAHMI, I'PaHUL] CBOErO 3HAHUA U
HE3HaHMs, HOBBIX II0O3HABATEIIBHBIX 3a7a4 U CPEACTB UX JTOCTHKCHUS,

—  LIEeJeYCTPEMIIEHHOCTh B IOMCKaxX M MPHUHATHU pelIeHUi, coo0pa3uTeNbHOCTh U
UHTYULUSA, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX IPEACTABICHUI; CIOCOOHOCTh BOCHPHUHUMATh
KpacoTy U FapMOHHIO MUDA;

npeomemmuvix:

—  copMHUPOBaHHOCTh MPEACTABICHUN O MaTeMAaTHKE KaK YaCTU MUPOBOM KyJIbTYpHI U O
MECTe MAaT€MaTUKHM B COBPEMEHHOM IMBWIIM3AIMM, O CIIOCO0aX ONMUCAHHUS Ha MaTeMaTH4YEeCKOM
A3BIKE SBJICHUN PEaJIbHOTO MUDA,

—  ¢(hOpMUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTHUYECKUX MOHATUAX KAK O BaKHEHIINX
MaTEMaTHYECKUX MOJENAX, IMO3BOJISIONIMX OMMCHIBATh U M3y4yaTh Pa3HbIE MPOLIECCHl U SIBICHMS,
ITOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHNSI MATEMATUYECKUX TEOPUH;

—  BJAJICHHWE METOAAMHM JOKa3aTeJIbCTB U AJTOPUTMOB PELICHMSI, YMEHMS UX IPUMEHSITD,
IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKACHUS B X0/I€ PEIICHMS 3a/1a4;

—  BJAJICHUE CTaHAAPTHBIMU NPUEMAMM PEUICHMS PALUOHAJIBHBIX U UPPALMOHAJIBHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPABHEHHM M HEPaBEHCTB, HMX CHUCTEM:
MCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIE JJIsl TIOUCKA IYTH PEIICHUS U
WJUTFOCTPALIMM PELIECHUs] YPAaBHEHUN U HEPABEHCTB;

—  copMHUPOBAaHHOCTh MpPEACTaBICHUI 00 OCHOBHBIX MOHATUSAX MaTEeMaTHYECKOTO
aHalM3a M HX CBOICTBax, BJaJeHUE YMEHHMEM XapaKTepu30BaTh IMOBeACHHE (YHKIUH,
MCII0JIb30BAaHUE TOJYyYEHHBIX 3HAHUM JUIsl ONMCAHMsI U aHAJIM3a PEaJIbHBIX 3aBUCUMOCTEN;

—  BJIQJICHHE OCHOBHBIMU MOHATHUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX
¢urypax, ux OCHOBHBIX CBOMCTBax; c()OPMHUPOBAHHOCTb yYMEHHs pACIO3HAaBaTh Ha YEpPTEXax,
MOJIETSIX M B PEaJbHOM MHpE TeoMeTpuyeckue (Uryphl; MPUMEHEHHE MOJIYyYEHHBIX CBOMCTB
reoMeTpuueckux Gpuryp u ¢hopmys Ui pelieHusi FeOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTHYECKUM
COJIEpKaHUEM;

— copMHPOBAaHHOCTh MPEACTABICHUH O Tpoleccax M  SIBICHUSAX, HMMEIOLINX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaIbHOM MHUpPE, 00 OCHOBHBIX
MOHSTHUSX DJIEMEHTAapHON TEOPUM BEPOSITHOCTEH; YMEHUN HAXOAWUTh U OLIEHUBATH BEPOATHOCTH
HACTYIUICHUsI COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIMsIX M OCHOBHBIC XapaKTEpUCTUKU
CIIyYaHbIX BEJIUYUH;



— BJIAACHUC HABBIKAMU HCIIOJIB30BAHUS T'OTOBBIX KOMHLIOTepHBIX HpOl"paMM HpI/I
peIIeHUH 3a/aY.

1.4. PexomeHnayemMoe KOJIMYECTBO YACOB HA OCBOECHHE Padovyed mMporpamMMbl y4eOHOM
AUCHUTLIMHBI:

MaKCUMaJIbHOW y4eOHOU Harpy3ku obydvaromierocs 351 gaca, B Tom uuncie:

—  00s13aTenbHON ayAUTOPHON ydeOHOU Harpy3ku oOyyaromerocs: 234 4acos,;

—  CaMOCTOSITENbHOM paboThl oOyvaromierocs 117 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Bua yueOHoii padoThl Oovem uacos
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 351
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
TEOPETUYECKUE 3aHATHS 90
MPAKTHYCCKHUE 3aHATUS 144
CamocrosiTejibHas padoTa o0yuyarierocs (Bcero) 117
B TOM YHCIIE:
BHEayJIMTOpHAsl CAMOCTOsITENIbHAs paboTa 117

[Tpomexxyrounas arrectanus B GopMe KOHMPOAbHOU pabomul, IK3AMEHA.




2.2. TemaTuveckuii IJiaH u coaep:xxkanue yueoHnoi gucuumimasl MATEMATHKA

HaumeHnoBanue pa3agesioB u Copep:xaHue yuedOHOro MaTepuaJia, JabopaTopHble padoThl H NPAKTHYECKHE 3aHATHS, CAMOCTOSATeIbHas1 padoTa O0bem YpoBun
TeM o0yyawmuxcs, KypcoBasi paéora (IpoeKT) 4acos O0CBOCHUS
1 2 3 4

Pa3znen 1. Pa3zBuTHne noHSATHSA 0 YHCTIE

Tema 1.1. Yncnoseie MHOXecTBa | Coaep:kaHue yueOHOro mMatepuasa. Beemenme. OnpeneneHne BXOMAMUX 3HAHWH ydammxcs. Llemsie u pammoHambHBIE 2 1
yrcna. OCHOBHBIE 3aKOHBI ICHCTBHIH HaJ pallMOHAIbHBIMU YHCIAMHU.
CamocTosiTenbHast padora: OnpeencHie NpUHAICKHOCTH YICEI YHUCIOBEIM MHOKECTBAM. 2
[pakTuyeckoe 3ansaTue: beckoneunple mepuoamdeckue Apobdu. OOpalleHHe YUCTBHIX M CMEIIAHHBIX ITIEPHOAMYECKIX 4 2
IpoOeit B 0OBIKHOBEHHBIE JPOOH.

Tema 1.2. IIpakTuueckoe 3ansTHe: [IpnbmmkeHHOe 3HaUeHNE BeaNINHBL. OKpPYTIICHNE U IOTPEIIHOCTh OKPYTTICHHUS. 2 2

[TpnbnkeHHBIC BEIYMCICHUS I[pakTuyeckoe 3anaTHE: AOCOIIOTHAS U OTHOCUTEIbHAS TIOTPEITHOCTH NPHUOIMKCHHBIX BBIYICICHAN. 2 2
CamocTosiTenpbHast padora: OmnpeencHie abCOMOTHONW 1 OTHOCHTENEHOM MOTPENTHOCTH NPUOIIKEHHBIX BEIYMCICHHM. 3

Pazgen 2. Kopau, crenenu u jorapugmsl

Tema 2.1. Conep:xaHue y4eOHOro MaTepuasa. ApudMeTHICCKUi KOPEHb HATYpaIbHOM cTerieHH. CBOMCTBA KOPHS HATYPAIbHOM CTCTICHH. 2 1

Kopuu HaTypanbHOH cTeneHn IIpakTnyeckoe 3aHsiTHe: BriuncieHue KOpHEH HaTypajJbHON CTENEHU 4 2
CamocrositesbHasi pabora: Beruuciienue KopHel HATYpaJlbHOM cTENEHU 3
IIpakTHYeckoe 3aHATHE: YIIPOLICHNE BRIPAKEHHUH, COJICp)KAIMX KOPHU HATYPAIbHON CTETICHH. 3 2
CamocrosiTesibHAs padoTa: YIpOoUIeHHE BRIPAKEHUH, COAEpKAIMX KOPHU HATypalbHOW CTENECHH. 3

Tema 2.2. Copep:xanue yue0HOro marepuaja. CteneHs ¢ paMOHAJIBHBIM II0Ka3aTENEM, CBOICTBA. 2 1

Crenenp ¢ panuoHanbHEIM M | IIpakTuueckoe 3ansitue: [IpiMeHeHHE CBONCTB CTEICHH C PAI[MOHAIBLHBIM [TOKA3aTElICM. 3 2

ICUCTBUTENLHBIM IIOKA3aTENEM. CamocrosiTesbHas padora: [IpeoOpazoBaHue CTENEHHBIX BHIPAKEHUH. 4
Coaep:xkanue yue0HOro marepuasa. CteneHs ¢ IeHCTBUTENBHBIM MOKAa3aTeNEM. 2 1
CamocrosiTesbHasi padoTa: YIpoueHUe BRIPAKEHUHN, COAEpKAIIUX CTEIIEHU. 2
Conepxanue yueoHOro marepuaja. Jlorapudm uucina. JlecaTnuHble U HATYpaJIbHbIE JOTapAPMBIL. 2 1
IIpakTHyeckoe 3aHaTHE: BhIuncienue sorapugmMos. 4 2
IIpakTuyeckoe 3angTHe: CBoiicTBa J0orapumMoB. 3 2
CamocrosiTesqibHasi padoTa: [IpeoOpa3oBaHue BRIPAKEHU, COAEPKALIMX JIOTapUPMBIL. 4

Tema 2.3. IIpakTuyeckoe 3ansiThe: [IpeoOpazoBaHWe palMOHAIBHBIX, WPPALMOHAIBHBIX CTENEHHBIX, MOKA3aTEIbHBIX | 3 2

[IpeobpazoBanue Jorapu(pMIYECKUX BBIPAKECHHUH.

anredpanvdecKnX BhIPAKEHHUH.

Paznen 3. IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

Tema 3.1. Coaep:xkaHue y4e0HOT0 MaTepuaga. AKCHOMBI cTepeoMeTpun. [lapanenbHOCTh NPSIMBIX, TPSIMOK M TNIOCKOCTH. 2 1

Bzaumuoe pacnionoxxenne | CamocTosiTeJibHasA padoTa: 3aaui Ha NAPAIUIETHHOCTH MPSIMBIX, MPSIMOM M TNIOCKOCTH. 3

OpsMBIX M IOcKocTed B | Comepskanue y4efHOro MaTepuaia. B3amMHOE pacioNioKEHUE MPSIMBIX B IPOCTPAHCTBE. YOI MEXKIY IPSIMBIMH. 1 1

[IPOCTPaHCTBC CamocTosiTe1bHasi padora: 3a1a4n Ha B3aMMHOE PACIOTIOKCHUE TIPSIMBIX. 3
Conep:xanue yueoHoro marepuada. [lapamiensHocTh miockocteil. CBOMCTBA MapallIeIbHBIX TIOCKOCTEH. 2 1
CamocrosiTesbHast padoTa: 3anaun Ha MAPAUIETIEHOCTH ITOCKOCTEH. 2
IIpakTnueckoe 3anaTHe: [lepneHIUKYIAPHOCTD NPSAMOIL U IIIOCKOCTH 4 2
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Conep:xanue yuedOHOro marepuaja. [lepneHauKyIsap W HAKJIOHHBIE. YTOJ MEXAY MPSIMON U TJIOCKOCTBIO. JIByrpaHHBII 4 1
yroi. [lepneHanKyIsipHOCTD IIIOCKOCTEH.
CamocTosiTe1bHasi padoTa: 3a1aun Ha IEPIICHANKYISIP W HAKIOHHBIE. 3
I[pakTuyeckoe 3aHaTHE: 3a1a91 Ha NEPIECHINKYISIPHOCTD TNIOCKOCTEH. 3 2
Tema 3.2. Conep:xanue ydeOHoro marepuana. IlpakTudeckoe 3ansTHe: [eoMeTpuueckme mnpeoOpa3oBaHUA IPOCTPAHCTBA! 2 1
I'eomeTprueckne TapauIeNbHBII IEPEHOC, CHMMETPHSL OTHOCHTEIBHO INIOCKOCTH.
npeoOpa3oBaHus IPOCTPAHCTBA CamocTosiTe1bHast padora: ['eomeTprueckue npeodpa3zoBaHus MPocTpaHCcTBa. M300pakeHre IpOCTPAHCTBEHHBIX QUTYP. 3
Pa3nena 4. Kom0unaropuka
Tema 4.1. Conep:xanue yuyeOHOro mMarepuasna. OCHOBHbIC MOHSTHS KOMOMHATOPHKH. 3aKOHOMEPHOCTH B MaTeMaTwke. IIpaBwio 2 1
OneMeHTHl KOMOMHATOPHKH CYMMBI U TIPOU3BEICHHUS.
CamocTosiTe1bHasi padoTa: 3amadd Ha WCIIONB30BAaHNE MIPABHIIA CYMMBI U IIPOU3BEICHHS. 3
IIpakTHyeckoe 3aHATHEe: Pa3MeneHNs], NEPECTAHOBKY U COYETAHMS C HOBTOPEHMAMH U 0€3 MOBTOPEHUH. 3 2
Copep:xxanue y4deOHoro martepmuana. Dopmyma OmHoma HprotoHa. CBoiicTBa OWHOMHUHAIBHBIX KOX(PQPHUIHECHTOB. 2 1
Tpeyronbuuk Ilackains.
Ipakruyeckoe 3anaTue: [lpumenenne Gopmynsr bmHOMa HetoToHa. CBolicTBa TpeyronpHuKa [lackais 3 2
Pasnea 5. KoopanHaThl 1 BeKTOpPbI
Tema 5.1. Copep:xanue yueOHoro marepuaja. Ilonstue Bekropa B npocTpaHcTBe. PaBeHCTBO BekTOpoB. CIOXKEHHE U BBIYUTAHUE 3 1
BekTopsl B pocTpaHcTBe BEKTOPOB. Y MHOXECHHUE BEKTOPA Ha YUCJIO.
IIpakTHyeckoe 3aHATHE: 3a/1a4l HA PABEHCTBO BEKTOPOB. 3 2
IIpakTHyeckoe 3aHATHE: 3a/1a4K Ha AEHCTBHUS C BEKTOPAMH. 3 2
Conep:xanue yueoHoro marepuasa. Kommaanapusie BekTopsl. [IpaBuio napamienenunena. Pasnosxxenue BeKTopa Mo Tpem 3 1
HCKOMIIJIAaHAPHBIM BEKTOPAM.
CamocrosiTesibHast padora: 3a1a4u Ha KOMIUIAHAPHOCTh BEKTOPOB. 3a/lauyy Ha Pa3sIoKeHHE BEKTOPOB. 2
Tema 5.2. Copep:xanue yuye0Horo marepuaja. KoopanHaTel TOUKH ¥ KOOPIUHATHI BEKTOpa. CBsI3b MEXIy KOOPAMHATAMH BEKTOPOB 3 1
Meron KOOpAWHAT B | M TOYEK.
POCTPAHCTBE IIpakTHyeckoe 3aHsATHE: 3a/1a4K HA ONPE/ICJICHUE KOOPJHHAT. 3 2
CamocTosiTe1bHast padora: 3agaud Ha MPOHM3BEICHNE BEKTOPOB M ONIPEICIICHHE YIIIa MEXKIY HUMHU. 4
Pa3aen 6. OcHOBBI TPUTOHOMETPHH
Tema 6.1. Conepxanue yyedHoro marepuana. Pagnannas mepa yria. [IoBOpoT Toukn BOKpYyr Hadasla koopauHat. OmpezaeneHue 3 1
Tpuronomerpuueckne GopMynbl | CHHYyca, KOCHHYCa U TaHT'€HCa yIJia.
IpakTnyeckoe 3ausaTne: OnpeneneHue rpalyCHOM U paJaHHON MephI yria. 3 2
IIpakTHyeckoe 3aHATHE: BhIUNcIeHNe CHHYCOB, KOCHHYCOB, TAHI'€HCOB M KOTaHI'€HCOB YIJIOB. 3 2
IIpakTHyeckoe 3aHATHE: 3a1a4l Ha ONIpeIeJICHHE 3HAKOB YIJIOB. 3 2
CamocrosiTesqibHasi padoTa: BeruncieHnne CHHYCOB, KOCHHYCOB, TAHT€HCOB M KOTAHTCHCOB YIJIOB. 3aJauyl Ha OIpe/IeIeHHe 4
3HAKOB YTJIOB.
Conepxanue y4e0HOro MaTepuaja. 3aBUCUMOCTh MEXAY CHHYCOM, KOCHHYCOM M TaHT€HCOM OJHOTO W TOTO Xe yIJa. 1 1
TpuronoMeTpruecKre TOXKAESCTBA
Conepxanne yyedHoro marepuana. CHHYC, KOCHHYC M TaHI'€HC IOJIOXXUTEIBHOTO M OTPUIIATENHHOro yria. dopmyiisl 2 1
cinokeHnsi. CHHycC, KOCHHYC U TaHTeHC 1BOWHOT0 yria. CHHYC, KOCHHYC M TaHT€HC OJIOBUHHOT'O yIJIa.
CamocTosiTe1bHast padoTa: YIpoIlieHHe TPUTOHOMETPUIECKHUX BBIPAKESHUH. 3
KonrposbHast pabota 3 3
Conep:xanue yueoHoro marepuana. ®opmyinsl npuseaeans. Cymma 1 pa3HOCTh CHHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. 3 1
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IIpakTHyeckoe 3aHsATHE: Vconp30BaHNe GOPMYI IPUBEACHHUS. 4
Tema 6.2. IIpakTHyeckoe 3ansTHE: TPUrOHOMETPUUYECKHE YPABHEHHS COSX=a, Sinx=a, tgx=a. 4 2
IIpocteiimue IIpakTHyeckoe 3aHATHE: PelieHre TPUTOHOMETPUUECKUX YPAaBHEHUH. 3 2
TPUTOHOMETPUYECKHE YpaBHCHUS | CamocTosiTe/bHAasA padoTa: PelieHne TpPUrOHOMETPHUUECKUX YpaBHEHUI. 4
U HEPABEHCTBA.
Paspes 7. @ynkuuu U rpaguku.
Tema 7.1. Crenennas QyHKuus Conepxanue yueoHoro marepuaia. Crenennas QyHKIUs, ee CBOHCTBA U TpaduK. 3 1
IIpakTuyeckoe 3anaTHe: CreneHHas (YHKIMS, €€ CBOWCTBA U rpaduK. 2 2
CamocrosiTesnibHasi padoTta: OnpezneneHue o0paTHON QyHKIHH. 4
Tema 7.2. Conepxanue yueoHoro marepuaia. IlokasarensHas (GyHKIMs, €€ CBOMCTBa U rpaduK. 2 1
INoxazarenpHas (QyHKIUSL IIpakTHyeckoe 3anaTHE: 3aa4y Ha 00JIaCTh ONpE/IeNIeHHs ¥ OCTPOeHHE rpadiKa MOKa3aTeaIbHOH (QYHKIHH. 2 2
CamocrositesnibHasi pagora: [Toctpoenue rpaduka nokasaresibHON QYHKIHH. 4
Tema 7.3. Conep:xaHue yued0HOro marepuasa. Jlorapupmuueckast QyHKIHs, €€ CBOWCTBA U rpaduK. 2 1
Jlorapudmudeckast QyHKIUSL IIpakTHyeckoe 3anaTHE: 3a1a4¥ Ha 00JIACTh ONpeEIENICHHs U OCTpoeHHe rpaduka JorapupmMuIeckoi GyHKIHH. 2 2
CamocrositesnibHast padora: [locrpoenue rpaduka norapudmuueckoil GpyHKIUH. 2
Tema 7.4. IIpakTuyeckoe 3anusaTne: Tpuronomerpuueckre GpyHKuud. YeTHOCTh, HEUYETHOCTD, MIEPUOJUYHOCTh TPUTOHOMETPHUUECKHX 2 2
Tpuronomerprueckne GyHkunu | GyHKIHH.
CamocTosiTenbHast padora: [locTpoeHne rpadIKOB TPUTOHOMETPUICCKHAX (D YHKITHIA. 4
Pasnes 8. MHOrorpaHHMKHU M KpyIJible TeJa
Tema 8.1. Copep:xanue yueOHoro marepuaJjia. ITonstue muororpannuka. ['eomerpuueckoe teno. Ilpusma. 2 1
MHoOTOTrpaHHUKH IIpakTHyeckoe 3aHATHE: 3aJaUl Ha ONPEACICHUE TUIONIAN IPU3MBIL. 4 2
CamocrosiTesqibHasi paboTa: 3ajgauy Ha ONpeeIeHUe TUIONIa 1 PU3MBI. 2
Coaep:xkanue yueoOHoro marepuada. [lupamuna. IlpaBunsHas nupamuia. Y ceueHHas nupamua. 2 1
I[pakTuyeckoe 3ansaTHE: 3391 HA THPAMHAJIBL 2 2
Coaep:xkanue yue0HOro MaTepuaJa.. Y ceueHHas nupaMuja. 2 1
CamocrositesbHas padora: OnpeneneHue miouaaid NUpaMubl. 4
Tema 8.2. Copep:xanue yue0HOro marepuaJja. Ilpasuiabasie MHOrorpaHHUKU. CHMMETpHsI B TPOCTPAHCTBE. 2 1
[IpaBuiIbHBIE MHOTOTPAaHHUKH IIpakTHyeckoe 3anaTHE: CHMMETpPHUS B IPOCTPAHCTBE. 4 2
CamocrosiTesqibHasi padoTa: 3a/1a4n ¢ IpaBUIBHBIMH MHOTOTPaHHUKAMH. 2
IIpakTnyeckoe 3aHsTHE: 3a7]a41 HA IOCTPOCHHE CEUEHHM. 2 2
Paznen 9. Hauajia MaTeMaTH4eCKOI0 aHAJIN3A
Tema 9.1. Conep:xanue yuyeOHOoro marepuana. IlocimenoBarensbHocTd. CrmocoOBbl  3aJaHUST ¥ CBOWCTBA  YHCIOBBIX 2 1
YucnoBsle NOCIEA0BATENBHOCTH | MOCIEN0BATENBHOCTEH.
IIpakTHyeckoe 3ansaTHe: CyMMHpOBaHHUE IOCIEA0BaTeNbHOCTEH. beckoHeuHO yObIBaromas reoMeTprdecKas Iporpeccus 3 2
U ee CyMMa.
CamocrosiTesqibHasi padoTa: HaxoxxaeHue N-ro wieHa apuMeTH4ecKol ¥ TeOMETPHYECKOM NPOrpeccu. 2
Tema 9.2. Conepxanne ydedHoro marepuana. IlpousBonHas, ee reoMeTpuuyecknii u ¢usuyeckuid cmbica. IlpaBuia 3 1
Hduddepenunposanue mddepernmpoBanust. [Ipon3Boauble sneMeHTapHbIX QyHKIMHA. Tabnnna npon3BoaHbIX. [Ipon3BoaHas Ci10KHOH QyHKINH.
IIpakTuyeckoe 3anaTue: [IpuMeps! Ha BRIYUCICHUE TPOU3BOIHBIX 4 2
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Coaep:xanue yue0HOro MmarepuaJa. [I[ponsBoaHas cTereHHON QyHKIHH. 2 1
IIpakTHuyeckoe 3aHATHEe: BpruncieHne Npon3BOIHbIX. 4 2
Copep:xaHue yued0HOro Matepuaja. Tabmima npon3BogHbIX. [Ipor3BogHAS CIOXKHON (YHKITHH. 3 1
IIpakTHyeckoe 3aHsTHE: [IprMepsl Ha BRIYUCICHNE TPOU3BOAHBIX. 2 2
CamocTosiTe1bHasi padoTa: Brrancienne npon3BOIHBIX. 4
Copep:xaHue yued0HOro matepuaJja. lccienoBanue GyHKIUN U MOCTPOSHHE TPaHKOB. 3 1
IpakTuyeckoe 3anaTue: [loctpoerne rpadukon 2 2
CamocTosiTenbHast padora: VccnenoBanne GYHKIMHA U IOCTPOEHHE TPaIKOB. 4
CamocrosiTesqbHast paboTa: [Ipon3BoaHas B NPUKIAAHBIX 3aa4ax. 4

Pasnesn 10 UHTerpasa u ero npuMeHeHue

Tema 10.1. Conep:xanue ydeOHOro marepuaja. IlepBooOpasHas u mHTerpan. [IpaBmma HaxoxnaeHus mepBooOpasHbIX. TaOumuia 3 1

WnTterpupoBanne IepBOOOPA3HBIX.
I[pakTuyeckoe 3anaTue: [IpaBmina HaX0XKIEHUS TEPBOOOPA3HBIX. 4 2
CamocTosiTenbHast padora: OnpenercHre IepBOOOPa3HBIX. 2
Copep:xaHue yued0HOro MatepuaJa MaTterpan u miomais KpuBoanHeHOU Tpanennn. @opmyna HeioToHa — JleliOHHMTIA. 3 1
I[pakTuyeckoe 3anaTHe: MHTErpan u miomans kKpuBoJduHeHO! Tpanennu. Popmyna Heiotona — JlefibHuIIA. 7 2
CamocrosiTesbHasi pabora: BrluncieHue HHTErpajoB, ONPEesICHUE TUIOMAeH. 4

Pasnea 11. DieMeHTHI TEOPHH BEPOSATHOCTEH H MATEMATHYEeCKOM CTATUCTUKH.

Tema 11.1. Conepxanue ydeOHoro martepuana. CiydaiiHsle coObITHA. BeposrHocts coObiTHA. Kiaccumueckoe ompeneneHue 2 1

Teopus BeposiTHOCTEN BEepOATHOCTH. CJI0)KEHHE BEPOSITHOCTEM.
IIpakTHyeckoe 3aHATHE: 3a1aull HAa ONPECICHUE BEPOSITHOCTH COOBITHSL. 6 2
CamocTosiTenbHast padora: OnpenelcHue BEPOSITHOCTH COOBITHS. 4
Copep:xaHue y4eOHOT0 MaTepuaa. YMHOXKCHHE BeposiTHOCTel. Dopmyina moHOH BeposTHOCTH. [loBTOpeHHEe COOBITHIA. 2 1
IIpakTHyeckoe 3aHATHE: 3a/1a4l Ha ONIPEICIICHUE BEPOSITHOCTH COOBITHSL. 2 2
CamocTosiTenbHast padora: OnpenelcHue BEPOSITHOCTH COOBITHS. 3
ConepxaHue y4eOHOro MaTepuana. 331a4d MaTeMaTHYECKOH cTaTUCTUKH. ['eHepaibHas M BHIOOPOYHAS COBOKYITHOCTH. 2 1
Bribopka ¢ Bo3BparieHneM u 6e3 Bo3BpanieHust. PerpesenrarusHas Beioopka. CrocoOsl oToopa.
I[pakrnyeckoe 3anaTue: [IpeacraBienne JaHABIX (TaOJIUITBI, TUATPaMMBI, TpaduKm) 2 2
CamocrositensHast pagora: CocraBiieHHe TabJIHIL, TOCTPOEHHE UarpamMmm, rpaduKos. 4

Pasnes 12. YpaBHeHus U HepaBeHCTBA

Tema 12.1. Copep:xanue yueO0HOro marepuajia. PABHOCUIBHOCTh ypaBHEHUI, HEPABEHCTB, CUCTEM. 1 1

PanmonansHsle, IIpakTHyeckoe 3aHsATHe: PanyoHanbHBIE, UPPAMOHATIBHBIE YPaBHEHHUS M CHCTEMBI ypaBHEHHH. OCHOBHBIE NPHEMBI HX 2 2

UppalUMOHaJbHBIE YPaBHEHMS M | pemeHus (pas3io)keHHe Ha MHOXHUTEIH, BBEICHHE HOBBIX HEU3BECTHBIX, O/ICTAHOBKA, IPa)MIECKUIT METO/T).

CHCTEMBI YDaBHEHUH. CamocTrosiTeJibHasi pagora: PanpoHanpHBIC, HPPAIHOHANBHBIC YPABHEHUS W CHCTEMBI YPaBHEHHUIHA. 3

Tema 12.2. Conep:xanue yueo0HOro marepuasa. [lokazarenpHple ypaBHEHUS M CUCTEMBI YPaBHEHHN. 2 1

IlokasatensHble  ypaBHeHHs H | IIpakTH4yeckoe 3aHsiTHe: PemeHre nmoka3areabHbIX YPABHEHUI U CHCTEM YPaBHCHHIA. 4 2

CHCTEMBI YPABHEHUIA. CamocTosiTe1bHast padora: [loka3aTenpHbIC ypaBHEHHS M CHCTEMbI YPaBHEHHH. 4

Tema 12.3. IpakTHyeckoe 3aHgTHe: TPUTOHOMETPHUYECKIE YPABHEHHS U CHCTEMbI YPaBHEHHH. 3 2

TpuroHomerpuyeckue IIpakTnyeckoe 3aHATHE: PelieHue TPUroHOMETPUUECKUX YPAaBHEHUIN U CUCTEM YpaBHEHUI. 4 2

ypaBHEHHUsI u CHCTEMBI

YpaBHEHUN.
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Tema 12.4. Copep:xaHue y4eOHOro Marepuaja. PannoHanbHBIC, HppalMOHAIBHBIC, IIOKA3aTeNbHBIE W TPUTOHOMETPHUECKHE 4
Panmonanbhbie, HEpPaBEHCTBA.

HppanroHaIbHEIC, [pakTuyeckoe 3aHATHe: PemieHne pannOHANBHBIX, HPPAMNOHAIBHBIX, [OKAa3aTEeIbHBIX W TPUTOHOMETPHUYECCKIX 2
MOKa3aTeIbHbIC U HEPaBEHCTB.

TPUTOHOMETPUICCKHC CamocTosiTe1bHast padoTa: Pemenne HepaBeHCTB. 2
HEpaBEHCTBA.

Bcero: 351

Jl1sl XapaKTepUCTUKN YPOBHS OCBOEHHS y4eOHOro MaTepualla UCIIOJIb3YOTCS Cleytole 0003HaueHus:

1. — 0o3HaKOMUTEINBHBIN (y3HABaHUE paHEE U3YUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa3Ily, MHCTPYKIIUH WIH O]l PYKOBOJCTBOM);

3. — IPOAYKTHBHBIH (IUIAaHUPOBAHKUE U CAMOCTOSITEIbHOE BBIIIOJIHEHUE IEATEIbHOCTH, pellieHHe IPOOIEMHBIX 3a1a4)
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTLIAHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus yaeOHON AUCHUIUIMHBI TpEOyeT HaTM4YKs yueOHOro KaOuHeTa.

O6opynoBanue yaeOHOro KabUHeTa!
— TOCaJ0YHBIC MECTA M0 KOJINYECTBY 00yUYarOIIUXCS;
~ pabouee MECTO MPEIoIaBaTes;
— KOMIUIEKT Y4eOHO-METOANYECKOMN JOKYMEHTAIHH.

TexHnuueckue cpeacTBa 00y4eHHUS:
— MYJIbTUMEIUAIPOEKTOP.

3.2. UudopmaunonHoe odecrniedeHue 00yueHust
Ilepeyenb pexkoMeHayeMbIX Y4YeOHBIX W3JAaHU, JAONMOJHHUTEJIbHOW JIMTEPATYphl,
HNuTepHeT-pecypcos.

OCHOBHBbIE HCTOYHUKH:

1. bBammakoB M.U. Martemaruka: yue6. s crya. Yupexaeauid cpea. [Ipod. ObpazoBanus / -
5-e u3., crep. - M.: M3natensckuii nentp "Axagemus” , 2018.-256c¢.

2. Maremaruka: 3agagHuK: yueO. MOCoOue IS CTY. YIPSKICHUN cpen.npod.odpa3oBanus /
M.U. bammmakos.- 5-¢ u3., crep.- M.: UL "Akanemus" 2018.-416c¢.

3. Maremarnueckuii mpakTuKyM 1o kypcy «Maremarukay. 11 xmacc: [12+] / B.B. Kosnos,
A.A. Huxutun, B.C. benonocoB u np.; mox pen. B.B. KosznoBa, A.A. Hukutuna. —
Mocksa: Pycckoe cioBo — yuebHuk, 2017. — 145¢. — (MiuHOBanmoHHas 1mkosna). — Pexum
nocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=486029 —
ISBN 978-5-533-00334-6.

JlonoJiHuTe/IbHbIEe HCTOYHUKM:

1. bapsenoB C.A. Maremartuka: CYNEpTPEHUHI MJsl TOATOTOBKM K TECTHPOBAHUIO H
sk3ameny: [12+] / C.A. BapsenoB. — Munck: Terpamut, 2018. — 112c¢.: Tabn. — Pexum
nocryna: mo noamucke. — URL:https://biblioclub.ru/index.php?page=book&id=571630. —
ISBN 978-985-7171-17-0.

2. Marematudyeckuii TpakTUKyM To0 Kypcy «Marematuka». 11 Kiacc: KOHTPOJIBHO-
n3MepurenbHbie MaTepuansl/ B.B. Koznos, A.A. Hukutun, B.C. benonocos u nip; nmox pex.
B.B.KoznoBa, A.A.Huxutuna - Mocksa: Pycckoe cioBo — yweOHuk, 2017. — 145c¢. -
[Dnextponnsiit pecypc] URL: http:/biblioclub.ru/index.php?page=book &i1d=486029

3. Menexuna T. JI. Jlekiun Mo TEOpHH BEPOATHOCTEH M MaTeMaTHUYECKOW CTAaTHCTUKE (s
ciymareneit MHCTHTyTa COKpaleHHBIX Mporpamm): ydebnoe mocoowme: [16+] / T.JL
Menexuna; ®unancoBblii yHuBepcurer npu IIpasurensctee PO. — Mocksa: IIpomerei,
2018. — 130c.: 08 - Pexum JOCTYyTIA: o MOJIIUCKE. -
URL:https://biblioclub.ru/index.php?page=book&id=494884 — bubGnuorp. B k1. — ISBN
978-5-907003-63-7.

4. TlaneBuna O. A. OOme METOBI pEIliCHHUs YPaBHEHHI B IIKOJIBHOM Kypce MaTeMaThuku /
O.A. [IlaneBuna; BOpOHEXCKHH TOCYIapCTBEHHBI TME€arOrM4ecKUil yHUBEPCHUTET,
dusuko-mareMaTnueckuii ¢pakynbTer, Kadenapa nnhopMaTiku 1 METOMKY MPETOAABAHUS
MatemaTuku. — Boponex: 0.u., 2019. — 6c¢.: Tabm., wi. — Pexxum goctyma: mo mommcke. —
URL.: https://biblioclub.ru/index.php?page=book&id=578048.

HNuTepHeT-pecypcebl:

1. bynrakoB H.A., OcumnoBa M.A. OcHOBHBIE 3aKOHBI U (JOPMYJIBI TIO MAaTEMAaTUKE U (PU3UKE.
Pesxxum nocryna: [http://window.edu.ru/resource/797/56797 12.05.2021].

2. Bcs maremaruka. Pexxum moctyna: [http://www.allmath.ru 16.05.2021].
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~ow

Maremaruka — 310 npocto. Pexxum mocryna: [http://easymath.com.ua 16.05.2021].
Mareprian Mo pa3iMYHBIM  pasfeiaM  MaTeMaTHKH.  PexuMm  JIocTyra:
[http://www.mathematics.ru 12.05.2021].

[pukianHas MareMaTHKa: CHOPABOYHHK MareMaTtuueckuX ¢Gopmyia. Pexum pocryma:
[http://www.pm298.ru/ 12.05.2021].

CnpaBOYHHMK II0 IIKOJBHONM MaTemaTtwke. Pexum mocryma: [http://www.terver.ru
12.05.2021].
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOU

TACIATIIAHBI

4.1. XapakTepucTHKA OCHOBHBIX BH/I0B Y4€eOHOIi 1eATeJIbHOCTH CTY/IeHTOB.
Conepxanne oOyueHHs HaAmpaBiIeHO Ha (OPMHPOBAHME CIICAYIOIIMX BHJIOB Y4EeOHOMH

JESTEIbHOCTH CTY/IEHTOB (Ha YPOBHE YU€OHBIX JACHCTBUA):

O3HAKOMJICHHE C POJIbI0 MAaTEeMAaTUKU B HAyKe, TEXHUKE, IKOHOMHUKE, HHPOPMAITMOHHBIX
TEXHOJIOTUAX U IPAKTUYECKOH NEATEIbHOCTH;

O3HAKOMJICHHE C HEJISIMU M 33J]auaMH W3YYEHUS MaTEMaTUKH MPU OCBOSHHH Mpodeccuit
CIIO u cnenmansHocTeii CIIO;

BBINOJIHATh apU(pMeTHUYeCKue NCHCTBUS HaJ| YMCIaMM, COYeTasl YCTHbIE M IMHCbMEHHbIE
IIPUEMBI;

HaXOJUTh MPUOJIMKEHHbIE 3HAYEHMsS] BEJIWYMH M TOTPEHIHOCTH  BBIYMCIICHUMN
(aOcosr0THAsA U OTHOCUTENIBHAS); CPABHUBATDH YHCIIOBBIE BBIPAXKCHMUS;

HaXO/UTh OMMOKU B IpeoOpa30BaHUAX M BBIUUCIEHHUSIX (OTHOCUTCS KO BCEM ITyHKTaM
MpOrpaMMBl);

03HAaKOMHTbHCS C IOHSTUEM KOpPHS N- CTENEHH, CBOMCTBAMM paJiMKaJIOB U C MpaBUJIaMU
CPaBHEHUEM KOPHEH;

(dbopMynMpoBaTh OIpeae/ieHHe KOpHS M CBOWCTBA KOpHEH. BblumciaTh M CpaBHUBAThH
KOpHH, JieJaTh NPUKHUIKY 3HaueHus kopHs. [IpeoOpa3oBbIBaTh YMCIIOBbIE U OYKBEHHbIE
BBIPAKECHUS, COACPIKALLUE PAJUKATIBL;

BBIMIOJIHATE ~ pacdeTbl 1o  (GopMylaM, COACpPKALIIMM  paaWKajbl, OCYIIECTBIISSA
HE00XO0AMMBIE TIOJICTAHOBKH M Tpe00pa3oBaHus;

ONPEAEIATh PAaBHOCHIBHOCTBBBIDAKEHUN € paaukanaMmu. PemaTbuppanyoHaabHbIE
YPaBHEHUS;

03HAKOMUTbCS C MMOHITHEM CTEIIEHH C J€HCTBUTEIbHBIM [T0OKA3aTENEM,

HaXOJUTh 3HAYEHMs] CTENEHU,UCHONB3YSl MpPU HEOOXOAUMOCTH HWHCTPYMEHTAJIbHBIE
CpEICTBa,

3aIMMCBIBaTh KOPEHb N-i CTENIEHH B BUJIE CTEMEHHU C IPOOHBIM MTOKa3aTeseM U Hao00poT;
¢dbopmynupoBaTh  CBOWcCTBacTeneHe. BplumcnaTe  cTemeHM ¢ palnuoHaIbHBIM
MOKa3areseM, JeNaThIIPUKUAKY 3HAUE€HUS CTETIEHH, CPAaBHUBATh CTENEHU;
npeoOpa3oBbIBaTh YUCIOBbIE U OYKBEHHbIE BBIPDAKEHMs, COJAEpIKaIlde CTEMeHH,
IIPUMEHSIS CBOMCTBA. Pemare nokazaTenbHble YpaBHEHMS;

O3HAaKOMHUTHCSI C NPUMEHEHHUEM KOpHEH M CTeNeHeW IMpH BBIYMCIECHUU CPEAHUX, NPHU
JICJICHUN OTPE3Ka B «30JI0OTOM CEYEHUMW». PemiaTe NPUKIIAIHBIE 3aJa4d HA «CIIOKHBIE
IIPOLIEHTHI;

BBINIOJIHATh NPeOOpa3oBaHUsl BBIPAKEHUH, MNpuUMeEHsAs (OpPMYyNbl, CBSA3aHHBIE CO
CBOMCTBaMHU cTeneHel u jJorapudmos;

OIpeIeNIATh 00JIaCTh JIOMYCTUMBIX 3HAUYEHUH Jorapu(pMUUECKOro BbIpakeHHs. Pemiath
norapupMHUECKUe YpaBHEHUS;

M3YYUTbh PAJMAHHBIN METOJ U3MEPEHHUS YTJI0OB BPAILLEHUS U UX CBS3b C IPaTyCHON Mepoil.
N300paxaTs yribl BpalleHHss Ha OKPY)KHOCTH, COOTHOCHTH BEJIMYMHY YIJIa C €ro
PacroI0KEHUEM;

(dbopMynpoBaTh ONpPENEICHUs] TPUTOHOMETPUUECKUX (YHKIUN AJs YIJIOB MOBOpPOTa U
JUISL OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBACHATH UX B3aUMOCBSI3b;
IIPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA MJIS BBIUMUCICHUS 3HAYCHUU
TPUTOHOMETPUUECKHUX (DYHKIIMH MO OJTHOM U3 HUX;

U3YYUTh OCHOBHBIE (DOPMYJBI TPUTOHOMETPHM: (HOPMYJBl CIOKEHHS, YIBOCHHMS,
npeoOpa3oBaHusl CyMMBbl TPUTOHOMETPHUYECKMX (YHKUMH B MPOU3BEACHUE U
IIPOU3BENICHUA B CyMMY U IPUMEHATH ITPU BBIYMCIICHUN 3HAYEHUSI TPUTOHOMETPUYECKOTO

BBIPAKCHMS U YIIPOLLEHHUS €T0;
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O3HAKOMHUTBCSI CO CBOMCTBAMHUCHUMMETPUM TOYEK HA €IWHUYHOH OKPYXXHOCTH H
IPUMEHSATH UX JUI BBIBOJA (POPMYJI IPUBEACHUS;

pemarp 1o ¢opMylaM M [0 TPUTOHOMETPHUECKOMY KpYry  HpoCTelIne
TPUTOHOMETPUUECKUE YPABHEHUS;

IPUMEHATh OOIIME METOAbl peleHUs YypaBHEHUH (IpUBEACHHE K JIMHEHHOMY,
KBaJpaTHOMY, METOJ| pa3jOoXKeHUs Ha MHOXKUTEINIU, 3aMEHbI IIEpEMEHHOI) U peLIeHUn
TPUTOHOMETPUUECKUX YPABHEHMI;

OTMEYaTh Ha Kpyre peleHUs IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;
O3HAKOMUTBCS C TIOHATHEM OOPATHBIX TPUTOHOMETPHUECKUX (DYHKIIMIA;

U3YyYUTh OIpPEICNICHUs] apKCUHYCa, apKKOCHHYCa, apKTaHreHca 4yucia, (GopMyIMpoBaTh
UX, 1300paXkaTh HAa €TUHUYHON OKPYKHOCTH, IPUMEHSTh IIPU PEIIEHUH YPaBHEHUIA;
O3HAKOMHUTBCSI C IOHATHEM IIEPEMEHHON, NpPUMEpPaMH 3aBUCUMOCTEH  MEXIy
IIEPEMEHHBIMU;

O3HAKOMHUTBCS C TOHATHEM TpaduKa, ONPEeNeNiaTh NPUHAUIKHOCTh TOYKH Tpaduky
¢ynkuuu. Ilo Qopmyne mpocreiimeii 3aBHCHMOCTH ONpPENENATh BHI €€ rpaduka.
Beipaxxats 1o ¢popmysie oHy NEPEMEHHYIO Yepe3 ApYTrue;

O3HAKOMHUTBCS C oOmpeneneHneMpyHkuuu, (opmynaupoBars ero. Haxomuts o6nactb
orpezeneHus U 001acTh 3HaYeHUH PyHKIUU;

O3HAKOMUTBCS € IpUMepaMH (PyHKIIMOHAIBHBIX 3aBUCUMOCTEN B pealibHbIX Ipolieccax U3
CMEXKHBIX JUCLUILINH;

O3HAKOMMTBCS C JIOKA3aTCIbHBIMA PACCYKICHUAMM HEKOTOPBIX CBOMCTB JIMHEWHOU M
KBQJIpaTUYHON (YHKIUH, TPOBOAWTH HCCIEAOBAHUE JIMHEHHOW, KYCOYHO-JIMHEWHOM,
IpoOHO - TMHEHHON U KBaApaTUUHON (QyHKIMHA, cTpouTh UX rpaduku. CTpOUTh U YUTATh
rpaduku pynknmii. MicciienoBars QyHKIHH;

COCTaBJIAThH BUJI (PYHKIIMHU IO JAHHOMY YCIIOBHIO, PELIaTh 33Jjaul Ha SKCTPEMYM;
BBINOJIHATE MpeoOpazoBaHus rpaduka GyHKINY;

U3Y4YUTh MOHATHE OOpaTHON (YHKIMH, ONpPENesTh BUI M CTPOUTH rpaduk oOpaTHOM
(GyHKIIMM, HAXOAWUTh €€ o0JacTb ompeleneHus MU obnacTe 3HaueHui. llpumensaTs
CBOMCTBA (PYHKIUI NPH UCCIIEIOBAaHUM YPAaBHEHUN U TPU PEIICHUH 3a/1a4 Ha SKCTPEMYM;
03HAaKOMUTHCSI C MOHATHEM CIOXKHOM (PyHKINU;

BBIUHCIIATH 3HAYCHUS (PYHKIIMHU 1O 3HAYEHUIO apryMeHTa. OnpeaensiTsh MoJI0KeHUe TOUKH
Ha rpaduKe 1o ee KoopJAHaTaM U Hao0opoT;

MCIOJIb30BaTh CBOMCTBA (DYHKIIMIH /U1l CpaBHEHMsI 3HAUEHUH cTereHel U jorapudmos.
CTPOUTH TPaPUKH CTENEHHBIX U JOrapu(pMUUECKuX (HyHKIIHIA;

pemaTh MokasaTelibHble U JIorapu(Mudyeckue ypaBHEHHs U HEpaBEHCTBA MO M3BECTHBIM
aJIrOpuTMaMm;

O3HAKOMHUTBCS C TOHSATHEM HENpPEphIBHOW mepuoanyeckoi (GyHKIMH, (OpPMYIHPOBATh
CBOMCTBA CUHYCA M KOCUHYCA, CTPOUTDH UX IpadyKy;

O3HAaKOMUTHCSI C MOHSITHEM T'apMOHHMUYECKUX KOJICOAHMM M IpUMepamMH TapMOHHUYECKUX
KoJie0aHui AJIs ONHMCaHus IPOLECCOB B (pU3MKE U IPYrUX 00JIaCTAX 3HAHMS,
O3HAKOMHUTBCS C TOHSATHEM pa3pbIBHOW mepHoanyeckor (yHKIMH, (OpMYIHpOBaTh
CBOWCTBA TaHTE€HCA U KOTAHI'€HCA, CTPOUTH UX IPaUKH;

MPUMEHITh CBOMCTBAa (YHKIMI [ CpaBHEHHS 3HAYEHUH TPUTOHOMETPUYECKUX
GyHKIUH, IS pelieHnsl TPUTrOHOMETPUUECKUX YpaBHEHUM;

CTpOUTh TpadUKU OOpPAaTHBIX TPUTOHOMETPUUECKUX (YHKIMA M ONpPENeNsiTh I0
rpaduKam X CBOWCTBA,

BBITNIOJIHATH MpeoOpa3zoBaHue rpaUKoB;

O3HAaKOMHTBCSI C TOHSATHUEM YMCIOBOW IMOCIEAOBATEIbHOCTH, CHOCOOAMM €€ 3a/JaHus,
BBIUHCIIEHUSIMU €€ WIECHOB;

03HAKOMMTBCS C TOHATHEM IIpesesa IOCIeI0BaTEIbHOCTH;
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O3HAKOMHUTBCS C BBIYHMCICHHEM CYMMBbI OECKOHEYHOTO YHCJIOBOTO psfa Ha NpuMepe
BBIUUCIICHUS] CyMMbI O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON ITPOrPECCHH;

pemiaTh 3agayd  Ha TpUMEHEHHe (OpMyJbl CyMMbl OECKOHEUHO YOBIBaroIIeH
reOMETPUUYECKOI POTrPECCHH;

O3HAKOMUTBCS C TIOHATHEM IIPOU3BOIHOM;

U3y4uTh U (GOPMYIMPOBATH €€ MEXAHWYECKUH M TI'€OMETPUYECKUH CMBICI], HU3Y4YHUTh
QJITOPUTM BBIUMCIIEHUS] IPOM3BOIHON HA IPUMEPE BBIYMCIIEHUSI MTHOBEHHON CKOPOCTHU U
yII0BOTO KO3 UIIMEHTa KacaTeIbHOM,

COCTaBJISATh YPABHEHUE KacaTelbHOM B 001IEM BUJIE;

BBIYYUTh MpaBwia JU(GQEpeHIMpoBaHUs, TaOJUIy IPOU3BOAHBIX 3IIEMEHTAPHBIX
GbyHKUMH, TpUMEHATH A1 AuddepeHurpoBaHus GyHKIUNUN, U1 COCTABICHUS YPaBHEHUS
KacaTeJIbHOM;

U3YYUTh TEOPEMBI O CBSI3U CBOMCTB (PYHKIIUH U IPOU3BOIHOMN, (OPMYINPOBATH HX;
MIPOBOJIUTH C IOMOIIBIO TIPOU3BOTHON HCCieI0BaHNEe (PYHKIINH, 3aJTaHHOK (HhOPMYIIOW;
YCTaHABJIMBATH CBSI3b CBOMCTB (DYHKIIUU U IPOU3BOTHON IO MX TpaduKam;

INPUMEHATh MPOM3BOAHYIO Ul pelIeHHUs] 33Jad Ha HaXO0XJAEHHE HauOOJIbIIero,
HAaUMEHBIIIETO 3HAUYEHUS U Ha HaXOXKACHHUE IKCTPEMYMa;

O3HAKOMUTbBCS C IIOHATHEM UHTErpajia U NepBOOOpa3HOM;

U3Y4YUTh NIpaBUJIa BBIYUCICHUS IEpBOOOpa3Hoii u Teopemy HproToHa- JleiiOnua;

pelmiaTh 3aJauyd Ha CBs3b IEpPBOOOPA3HOM M e€e C MNPOU3BOJHOW, Ha BBIYUCIICHHE
IepBOOOPA3HOM /ISl JAHHON (PYHKLIMH;

pemiaTh 3a7a4d Ha MPUMEHEHHME WHTerpaja JUlsl BBIYMCICHUS (PU3NYECKUX BEIMYUH U
IUIOLLIAJICH;

O3HAKOMHUTBCS C MPOCTEHIIMMHU CBEICHUSIMH O KOPHSAX alreOpandecKkux ypaBHEHUH, ¢
MOHATUSIMU UCCJIEI0BAaHUS YPAaBHEHUI U CUCTEM YpaBHEHUII;

U3Y4YUTh TEOPUI0 PAaBHOCWIBHOCTH YpaBHEHUN M ee npumeHeHue. [loBTopuTh 3amuch
peleHys CTaHJapTHBIX YpaBHEHUH, TpUeMbl TPeoOpa3oBaHus ypaBHEHHUH AJIs CBEJCHUS
K CTaHJApTHOMY YpaBHEHHIO;

pelars panvoHalIbHbIE, HpPpAalMOHAIbHBIE, MOKA3aTEIbHbIE M TPUTOHOMETPUYECKHE
YPaBHEHUS U CUCTEMBI;

HCIOJIb30BaTh CBOMCTBA W rpaduku (yHKIUN 11 pelIeHHUs YpaBHEHHM. NOBTOPHUTH
OCHOBHBIE [TPUEMBI PELIECHUS CUCTEM;

pemaTh ypaBHEHHs, NMPHUMEHss BCEe NpHEMbl (pa3sioKeHHEe Ha MHOXHTENH, BBEJCHHE
HOBBIX HEM3BECTHBIX, OJCTAHOBKA, Ipa)UUeCKUuil METO/);

pelaTh CUCTEMbl YPaBHEHUH, IPUMEHSIS pa3ndHble criocoObl. O3HAKOMUTHCS C OOLIMMHU
BOINPOCAMH pEIlIeHUs] HEPABEHCTB U UCIOJIb30BAHUS CBOMCTB U Ipa@ukoB (GYHKIMHA Tpu
pelIeHNN HEPABEHCTB;

pelaTh HEPaBEHCTBA U CUCTEMbI HEPABEHCTB, IPUMEHSS Pa3IMUHbIECIOCOOBI;
NPUMEHATh MaTEMaTHUYECKUE METOABl JUISl PEIIEHUs COJEpPXKATENbHBIX 3aJad U3
pa3nuyHBIX 00NacTel HayKW M MpakTHKH. VHTepnpeTHpoBaTh pe3yibTaThl, YUUTHIBATH
peasibHble OIrpaHUYEHUS;

M3YUYUTH NPaBUJia KOMOMHATOPUKHU M IPUMEHSTH TP pEIIEeHNH KOMOMHATOPHBIX 3a7ay;
pemaTb KOMOMHATOPHBIE 3a/1a41 METOI0M Iepedopa U Mo MPaBUIY YMHOKEHUS;
O3HAKOMHUTBCS C TIOHATHSAMHM KOMOHMHATOPUKH: DPa3MELICHUSMH, COUYETAHUSMHU U
nepecTaHoBKaMU U (GopMyJiaMu JJIs UX BBIYHCIICHUS;

OOBSICHATh U TPUMEHATH (OPMYJbl A BBIYUCICHUS pPa3MEIICHUH, MEepecTaHOBOK M
COUETaHWH IIPHU PELICHNUH 33]1a4;

03HaKOMUTbHCS ¢ OMHOMOM HbtoToHa U TpeyronpHukoM Ilackans.

pelaTh NPakTUYECKUE 3aJa4 C UCIOIb30BAHNEM MTOHATUN U ITPaBUII KOMOMHATOPUKH;
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M3YYUTh KIACCUYECKOE OIpPEICIICHUE BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMY O
CyMME€ BEPOSITHOCTEMH;

paccMOTpETh MpPUMEPHl BBIUMCICHUS BEpOATHOCTEW. Pemarts 3amauyum Ha BBIYHMCIICHUE
BEPOSTHOCTEH COOBITHIA;

03HAKOMMTHCS C MPEICTABICHUEM YUCIIOBBIX TAHHBIX U UX XapaKTEPUCTUKAMU;

pelars MNpakTUYECKUue 3aJadyd HaoOpabOTKy YHCIOBBIX JIaHHBIX, BBIYMCICHHE HX
XapaKTEPUCTHK;

(dbopMyIMpOBaTh W TPUBOAWTH JOKA3aTEIbCTBA MPHU3HAKOB B3aWMHOTO PACIOJIOKECHUS
NpSIMBIX M IJIOCKOCTEH. Pacmo3HaBaTh Ha yepTekax M MOJACNAX pas3JIMYHBbIC Cllydau
B3aUMHOI'O PACIOJIOKEHHS IPSIMBIX U IJIOCKOCTEH, apryMEHTUPOBATh CBOU CYK/ICHUS;
dbopMynupoBaTh  OMpeACNiCHUs, TNPU3HAKM W  CBOWCTBA  MApPAUICIBHBIX U
MEePIEHIUKYISIPHBIX TNIOCKOCTEN, ABYTPAHHBIX U JTMHEHHBIX YTJIOB;

BBIIIOJIHATh TMOCTPOCHHS YIVIOB MEXAY MPSAMBIMHU, NPSIMOW M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU TIO ONMCAHUIO U PACTIO3HABATH UX HA MOJIEIISIX;

MIPUMEHATH MPU3HAKUA U CBOWCTBA PACIIONIOKEHHUS MPAMBIX U IUIOCKOCTEW MPU pELICHUU
3amay. M300pakaTh Ha PUCYHKAX W KOHCTPYHPOBATh Ha MOJENSIX MEPHEHIUKYISIPHI U
HAKJIOHHBIE K IJIOCKOCTH, MPSIMbIE, MapajuieNbHbIE TUIOCKOCTH, YIJIBI MEXY MPSIMON U
IJIOCKOCTBIO U OOOCHOBBIBAThH MOCTPOCHUE;

pemiaTh 3aJaud Ha BBIYMCIICHHE T€OMETPUUYECKUX BeNMUMH. ONHUCHIBATh PAaCCTOSHUE OT
TOYKHA JO TUIOCKOCTH, OT MPAMOM A0 TUUIOCKOCTH, MEXAY IIJIOCKOCTSIMHU, MEXKIY
CKPEIIMBAIOIINMU MPSIMBIMU, MEXKIY MPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE;
dbopMyIMpoBaTh W JOKa3bIBaTh OCHOBHBIE TEOPEMBI O PACCTOSHUSAX (TCOPEMBI
CYILIECTBOBAHMSI, CBOMCTBA).

n300pakaTh Ha YepTekax M MOJENAX PACCTOSHUS U OOOCHOBBIBATH CBOMCYKICHHS.
OnpenensiTb U BBIUUCIATH PACCTOSAHUA B TMpocTpaHcTBe. [IpumeHsTh QopMynsl U
TEOPEMBI IJIAHUMETPHUH JIJIS PEIICHUS 3a/1a4;

O03HAaKOMHTBCS C TOHATHEM MapajuIeIbHOTO MPOEKTUPOBAHUS W €ro CBOWCTBAMH.
@opMynHpOBaTh TEOPEMY O IIIOMIAJAN OPTOTOHAIBHOW MPOEKIIMA MHOTOYTOJIbHUKA;
MPUMEHATHh TEOPHIO JJIsi OOOCHOBAHMS TOCTPOCHHUIN M BBIYUCICHUN. APryMEHTHPOBATh
CBOM CY)KJIEHUSI O B3aMMHOM PACTIONIOKEHHH MPOCTPAHCTBEHHBIX (PUTYP;

OMHCHIBATh U XapaKTEPHU30BaTh PA3IUUYHBIE BUJBl MHOTOTPAHHUKOB, MEPEUUCISTH WX
3JIEMEHTEI B CBOMCTBA;

M300pakaTh MHOTOTPAHHUKH M BBITIOJHSATH MMOCTPOCHHS Ha H300pPaKEHUAX U HA MOJIETISX
MHOT'OTPaHHUKOB;

BBIYUCIISITh JIMHEWHBIE DJJIEMEHTHI M YIJIBI B TPOCTPAHCTBEHHBIX KOH(UTYpaIUsX,
apryMEHTHPOBATh CBOM CYXICHUS;

XapaKTepu3oBaTh U HM300pakaTh CEUEHUs, Pa3BEPTKH MHOTOTPAHHUKOB, BBIYUCISATH
IJIOI1Ia 1M TOBEPXHOCTEN;

CTPOUTH TPOCTEUIINE CEUEHHUs KyOa, TpPHU3MbI, NUpaMuabl. lIpuMmeHsATH (akThl
CBEJICHUS U3 TUIAHUMETPUH,

03HAKOMHTHCSI C BUAAMH CUMMETPHUI B MPOCTpPaHCTBE, POPMYTUPOBATH ONPEICICHUS U
CBOMCTBA. XapaKkTepu30BaTb CAMMETPHH TeJl BPAIIEeHUs] U MHOTOTPaHHUKOB;

MIPUMEHSATHh CBOMCTBA CUMMETPHH TPU PEIICHUH 33714,

UCIONIb30BaTh MPHOOpETEHHBbIE 3HAHWUS [UIS  HCCIEAOBAaHUS U  MOICIHUPOBAHUS
HECJIOKHBIX 337124,

n300pakaTh OCHOBHBIE MHOTOTPAHHHUKY W BBITIOJIHATH PUCYHKHU T10 YCIIOBUSIM 33714,
03HAKOMHTHCS C BUAAMH TeJl BpalieHus1, (GOpMyIUpOBaTh UX ONPEIEIICHNS U CBOWCTBA;
(hopMyTupOBaTh TEOPEMBI O CEUCHHUH Iapa IIOCKOCTHIO U O TIOCKOCTH, KAacaTeIhbHOW K
chepe;

XapaKTepu30BaTh M U300paXKaTh Tella BPAIICHUS, NX PAa3BEPTKHU, CCUCHHUS;
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— pemaTh 3aJauyd Ha MOCTPOCHUE CEUYEHUIl, Ha BBIYUCICHHE JJIMH, PACCTOSHHM, YIJIOB,
wromasnei. [lpoBoanTs NOKa3zaTeabHbBIE PACCYKICHUS P PELICHUH 3a/1a4;

— TPUMEHATH CBOHCTBA CHUMMETPHHM IIPH pELICHHM 337ad Ha Tela BpalleHus, Ha
KOMOMHAIIHAIO TEJI,

—  u300pa)kaTh OCHOBHBIE KPYTJIbIEC TeJla U BHIIOJIHATH PUCYHOK I10 YCJIOBHUIO 33/1a4H;

—  O3HAKOMHTHCS C MOHIATUSAMH IUTONIa 1 U 00beMa, aKCHOMaMH U CBOMCTBaMH;

— pemars 3agayd  HAa  BBIYMCICHHE IUIOMAAEH  IUIOCKHX  (Uryp, TPUMEHSSA
COOTBETCTBYIOMINE POPMYJIBI M (PAKTHI U3 IUTAHUMETPHUH;

—  M3YYHUTh TEOPEMBI O BBHIYMCICHUH 00BEMOB MPOCTPAHCTBEHHBIX TN, peliaTh 3a7add Ha
npuMeHeHHne (GOpMYIT BEIYUCIEHUS 00bEMOB.

—  u3y4uTh (GOPMYINBI AL BBIYHUCIEHHS IUIOMAACH MOBEPXHOCTEH MHOT'OIPAaHHUKOB M TEll
BpameHus. O3HaKOMHUTHCS C METOAOM BBIYHCIICHHS IIJIOIIA U IOBEPXHOCTH CHEPHI;

—  pemiath 3a/1a4¥ Ha BHIYMCIICHHE TUIONIA/IeH TOBEPXHOCTH IIPOCTPAHCTBEHHBIX TEII;

— O3HAKOMHTBECS C TOHATHEM BekTopa.l3ydnTh 1eKapToBy CHCTEMY KOOpDAMHAT B
IPOCTPAaHCTBE, CTPOMTH IO 3aJaHHBIM KOOPJMHAaTaM TOYKH M IUIOCKOCTH, HAXOIUTh
KOOP/MHATHI TOYEK;

—  HaXOIWUTh YPaBHEHHS OKPYKHOCTH, c(hepbl, IUIOCKOCTU. BBIUNCIATH pacCTOSHUS MEXKITY
TOYKaMH;

—  H3YYHTh CBOWCTBA BEKTOPHBIX BEJWYHH, IPABUIIA PA3IIOKEHHUSI BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, NpPaBUIa HAXOXIEHHUS KOOPIMHAT BEKTOpa B IPOCTPAHCTBE, MpaBHIIA
JEUCTBHI C BEKTOPaMH, 3aJaHHBIMI KOOPIUHATAMU;

—  TNPUMEHATH TEOPHIO IPHU PEUICHNH 33a]a4d Ha JCHCTBUS C BEKTOpaMH. M3yduTh ckaisipHoe
MIPOU3BEACHNE BEKTOPOB, BEKTOPHOE YpaBHEHHE MPSIMOH M IUIOCKOCTH. [IpUMEHSATH
TEOPHIO MPH PEIICHUH 33/1a4 Ha JICHCTBUS C BEKTOpAaMH, HA KOOPJMHATHBIH METOH, Ha
MPUMEHEHHE BEKTOPOB ISl BEIYMCIICHHSI BEJTMUUH YTJIOB U PAaCCTOSHUIA,

—  O3HAaKOMMTBCS C JOKa3aTelbCTBAMHU.

4.2. KoHTpPOJb M OLleHKA Pe3yJIbTATOB OCBOCHHA YUeOHOH IMCIUTIMHBI:

DopMBbI 1 METOABI KOHTPOJISI M OLeHKH

IIpeameTHbIE pe3yabTaThI 00YUEeHHS
pea pesy y pe3yJIbTATOB 00yUeHHsI

— c(OPMHPOBAHHOCTE MPEACTABIEHHIA O MATEMATHKE Kak Texymuii KoHTpOJIB:

YacTM MHpPOBOH KymbTypel M O MecTe MartemaTuku B | AOKIAL
COBpPEMEHHOH ILMBWIM3allMM, O crocobax onucanus Ha | OTMPOS
—  TECTUPOBAHHE;

MaTEMAaTHYECKOM SI3BIKE SBJIICHUN PpCajibHOTO MHPA;
C(I)OpMI/IpOBaHHOCTB HpGI[CTaBJ'IeHI/Iﬁ (0] MaATEMaTUYCCKUX
MOHATHUAX KaK O BaXXKHEHIIMX MaTeMaTHISCKUX MOICIAX,
MO3BOJIAKONIUX OIMMCBbIBATH W U3Y4YdaTb PAa3HbBIC MNPOLCCChl H
ABJICHUS, IIOHNUMaHHEC BO3MOXHOCTH AKCHMOMATHYCCKOTO
IMOCTPOCHUA MAaTEMATUYCCKUX TeOpHﬁ;

—  KOHTpOJbHas paboTa.

IIpome:xxkyTrounasi arrecranusi B (popme
KOHTPOJIbHOI padoThl, IK3aMeHA.

— BJaACHUC METOAaAMH  JOKa3aTCIbCTB n  aJropurmMoB
peuieHus, yMCHH UX MPUMEHATH, TPOBOAWUTL JOKA3aTCJIbHBIC
pacCyXaeHus B XO0A€ PCUICHU 3a1a4;

— BJIaACHUC CTaHJapTHBIMU npueMaMu peuIcHuA
panuOHaJIbHBIX u UppanruoHaJIbHBIX, II0Ka3aTCIbHBIX,
CTCIICHHBIX, TPUT'OHOMETPUICCKUX ypaBHGHI/Iﬁ 1 HEPABCHCTB,
nux CUCTEM: HCIIOJIb30BaHUEC T'OTOBBIX KOMIIBIOTECPHBIX
nporpaMMm, B TOM 4YHCIC I TIIOMCKAa NOYTU PCHICHUA U
WTIOCTpAlU pEHICHUS ypaBHCHI/Iﬁ 1 HCPABCHCTB;,

— chopMHUpOBAaHHOCTh  MpEACTaBIeHUH 00  OCHOBHBIX
MOHATHSAX MAaTeMaTHYeCKOro aHalW3a W WX CBOWMCTBAX,
BJIAJICHNC YMCHHUEM XapaKTCPU30BaTh MOBEICHHUE (DYHKIIHIA,
WCIIOJI30BAaHUE TIOJTYYCHHBIX 3HAHUIA JJIsl ONIMCAHMS U aHAIIU3a
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PpCajibHBIX SaBHCI/IMOCTCﬁ;

— BJAJCHHE OCHOBHBIMM MOHATUSMH O IUIOCKHX H
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, UX OCHOBHBIX
CBOHCTBaX; C(OPMUPOBAHHOCTH YMEHMs pAaclo3HaBaTh Ha
gepTe’kax, MOJENAX U B PEWIBHOM MHpE TeOMEeTpUYEcKHe
(urypsl; npuMEeHEeHHE MOJIYYEHHBIX CBOHCTB T€OMETPHYECKUX
¢uryp 1 hopmyI AJsl peieHUs] TeOMETPUYECKUX 3a/1a4 U 3a/1a4
C MPaKTHUYECKUM COJIEPKAHUEM;

— chopMHpPOBaHHOCTh IPEACTABICHWH O Tpoleccax |
SBJICHUAX,  HMEIOLIUX  BEPOATHOCTHBI  XapakTep, O
CTaTHCTHYECKUX 3aKOHOMEPHOCTSAX B pEALHOM MHpe, 00
OCHOBHBIX MOHATHUAX JJIEMEHTAapHOM TEOpUH BEpOSATHOCTEH;
YMEHUH HaxOIWTh M OLIEHUBATb BEPOSATHOCTH HACTYIJICHUS
COOBITHH B IPOCTEHUIINX NPAKTHIECKUX CUTYAIUSIX U OCHOBHBIE
XapaKTEePUCTUKH CITy4aiHbIX BEINYNH,

— BJIAJICHUE HaBbIKaMU HCIOJIb30BaHUS TOTOBBIX
KOMIIBIOTEPHBIX IPOrpaMM IIpHU PELICHUH 33]1a4.
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