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PaGouast mporpamMmma yueOHON TUCITUTIIMHBI «MaTeMaTrkay pa3padoTaHa Ha OCHOBE:!
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OCBOCHHS 00pa30BaTENbHBIX MPOTPaMM CPEIHEr0 MPOQecCHOHATBHOrO 00pa3oBaHus Ha
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oOpa3zoBaTenbHbIX opranusanuii (2015r.) ot 25 mas 2017 r.

Opranuzanus-pazpadoruuk: BIIK ®T'EOY BO «bpl'¥V»

PazpaboTtumk:

CagenbeBa Exarepuna BacuiibeBHa, npenogaBarens.

PabGouast mporpamma pexomMeHJOBaHa AWCIUIUIMHAPHO - IIMKJIOBOM KOMHCCHEH
JTVCIIUTUIAH TYMaHUTapHOW U €CTECTBEHHOHAYYHOU TIOJITOTOBKH.

ot «31 » mas 2019 r., nmporoxomn Ne 3

Pabouas nporpamma oo0peHa Hay4HO-METOJUUYECKUM COBETOM

ot «27» ntons 2019 r., mportokox Ne 3



COJEPKXAHHUE

. IACIIOPT PABOYEW ITPOTPAMMBI YYEBHOM
JTUCHUTIIMHBI

. CTPYKTYPA W COJEPXKAHME YYEBHOM
JUCHUILIAHBI

. YCJIOBUSA PEAJIN3ALIANA YYEBHOM
TV CHUILIAHBI

. KOHTPOJIb n OLIEHKA PE3YJBbBTATOB
OCBOEHUS YYEBHOM JUCHUILIUHBI

CcTp.

14

17



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  obpazoanmsi  44.02.01]JomkonsHOE  OOpa3oBaHWE, BXOIANICH B
YKpYIHEHHYIO Tpynny crnenuaibHocTel 44.00.00 O6pa3oBaHue U Me1arornueckKrue HayKH.

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;
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— 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[O3HABATENBHON 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 MPOCTPAHCTBEHHBIX 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 SABJICHUN 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;

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

—  BJAJICHUE CTaHAAPTHBIMU NPUEMAMM PEUICHMS PALUOHAJIBHBIX U UPPALMOHAJIBHBIX,
MOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpABHEHMM M HEPABEHCTB, HX 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
JAUCHMILTAHBI:

MaKCUMaJIbHOW y4eOHOU Harpy3ku obydvaromierocs 234 yaca, B TOM YHCIIE:

—  00s3aTenbHOM ayIUTOPHON yueOHOM Harpy3ku oOydaromierocst 156 gacos;

—  CaMOCTOSITEJIbHOH  paboThl  OOydaromerocs (BKJIIOUAsT ~ WHIWBUAYAIBHOEC
NPOEKTHPOBaHUE) 78 4acoB.



2. CTPYKTYPA U COAEPXKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Bua yueOHoii padoThl Oovem uacos
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 234
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 156
B TOM YHCJIE:
TEOPETUYECKUE 3aHATHS 58
MPAKTHYCCKHUE 3aHATUS 98
CamocrosiTejibHas padoTa o0yuyarierocs (Bcero) 78
B TOM YHCIIE:
BHEayJIMTOpHAsl CAMOCTOsITENIbHAs paboTa 78
B TOM YHCJIC WHIANBUIYAIBHOE IIPOCKTUPOBAHUE 18

[Ipomexyrounas arrecranus B popme oughdepeHyuposanno2o 3auema, IK3ameHd.




2.2. TemaTuveckuii IJiaH u coaep:xkanue yueoHoi gucuumimusl MATEMATHUKA

HaumeHnoBanue pa3agesioB u Coaep:xanue yueOHOr0 MaTepHaJia, JIaGopaTopHbIe padoThl U MPAKTHYECKHUe 3aHATHUS, CAMOCTOATEIbHasA padoTa Ob0bem | YpoBHM
TeM ol0yyammxcs, KypcoBasi paéora (IpoeKT) 4acoB | YCBOEHHS
1 2 3 4

Pa3znen 1. Pa3zBuTHne noHSATHSA 0 YHCTIE

Tema 1.1. Yucnoseie MHOXecTBa | Coaep:kanue yueOGHOro MaTepuanaa. Beenenne. OnpenencHue BXOAANMX 3HAHUN ydamuxcs. Llenple u pannoHanbHBIE YHcia. | 2 2
OCHOBHBIE 3aKOHBI JEHCTBUH HaJ PAMOHAIBHBIMHU YHCIAMHU.
CamocrosTesnbHas padora: OnpeneneHne IPUHAAICSKHOCTH YHCEN YHCIOBBIM MHOKECTBAM. 1
[pakTuyeckoe 3aHaTHE: beckoHeunrle nmepuoandeckue npodu. OOpaleHne YNUCTHIX U CMEIIaHHBIX MEPUOTUIEeCKUX Apodeit B | 4 2
OOBIKHOBEHHEIE IPOOH.

Tema 1.2. IIpakTuueckoe 3ansTHe: [IpnbmmkeHHOe 3HaUeHNE BeaNINHBL. OKpPYTIICHNE U IOTPEIIHOCTh OKPYTTICHHUS. 1 2

[TpnbnkeHHBIC BEIYMCICHUS IIpakTH4yeckoe 3aHsATHE: AOGCOIIOTHAsI U OTHOCUTEIBHAS TOTPEIIHOCTH NPHOJIM)KEHHBIX BBIYMCICHHUH. 1 2
CamocTosiTenpbHast padora: OmnpeencHie abCOMOTHONW 1 OTHOCHTENEHOM MOTPENTHOCTH NPUOIIKEHHBIX BEIYMCICHHM. 2

Pazgen 2. Kopau, crenenu u jorapugmsl

Tema 2.1. Conep:xaHue y4edOHOro MaTepuasa. ApudMeTHICCKUi KOPEHb HATYpaIbHOM cTerieHH. CBOMCTBA KOPHS HATYPAIbHOM CTCTICHH. 2 2

Kopuu HaTypanbHOH cTeneHH IIpakTnyeckoe 3aHsiTHe: BriuncieHue KOpHEH HaTypajJbHON CTENEHU 2 3
CamocrositesbHasi pabora: Beruuciienue KopHel HATYpaJlbHOM cTENEHU 1
IIpakTHYeckoe 3aHATHE: YIIPOLICHNE BRIPAXKESHHUH, COIEpKAMNX KOPHHA HATYPaJIbHON CTETICHH. 1 3
CamocrosiTesbHAas padoTa: YIpouleHHe BRIpAKEHUH, COAepKalluX KOPHU HATYPaJIbHOU CTENEHHU. 1

Tema 2.2. Copep:xanue yueOHoro marepuaJia. Ctenens ¢ pallMOHaJIBHBIM II0Ka3aTENEM, CBOICTBA. 2 2

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

ICUCTBUTENLHBIM IIOKA3aTENEM. CamocrosiTesbHas padora: [IpeoOpazoBaHue CTENEHHBIX BHIPAKEHUH. 1
Coaep:xkanue yue0HOro marepuasa. CreneHb ¢ IeHCTBUTENbHBIM MOKA3aTeNEM. 2 3
CamocrosiTesbHasi padoTa: YIpoueHUe BRIPAKEHUHN, COAEpKAIIUX CTEIIEHU. 1

Tema 2.3. Conepxanue yueoHoro matepuaja. Cojepxannue yaeOHOr0 MaTepuasia

Jlorapudm Copep:xaHue yuedHOro marepuasa. Jlorapudpm gncna. JlecaTHIHBIC U HATYpaJIbHBIE JIOTAPU(MBL 2 2
[pakTuyeckoe 3aHaTHE: BRruncnerne orapumos. 2 3
IIpakTuyeckoe 3angTHe: CBoiicTBa J0orapumMoB. 2 3
CamocTosiTenbHast padorta: [IpeoOpazoBaHre BRIpAKCHHAN, COACPIKAIINX JOTaPHU(PMEIL. 2

Tema 2.4. IIpakTuueckoe 3anaTue: [IpeoOpasoBaHMe  panMOHAILHBIX, HWPPAIMOHAIBHBIX  CTENEHHBIX, IIOKa3aTeNbHBIX W | 2 3

[IpeobpazoBanue Jorapu(pMIYECKUX BBIPAKECHHUH.

aredpanvdecKnX BBIPAKEHHUMH.

Paznen 3. IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

Tema 3.1. Copep:xaHue yueOHOro Matepuaja. AKCHOMBI ctepeoMeTprn. [lapajienbHOCTh IPSAMBIX, IPSIMOH U IIIOCKOCTH. 2 2

B3aumnoe pacnionoxxenne | CamocTosiTeJibHas padoTa: 3aaui Ha NAPAIUIETHHOCTH MPSIMBIX, MPSIMOM M TNIOCKOCTH. 1

OpsMbIX M IOcKocTe B | Comepskanue y4efHOro MaTepuaia. B3amMHOE pacioNioKEHUE MPSIMBIX B POCTPAHCTBE. YOI MEKY HPSIMBIMH. 2 2

[IPOCTPaHCTBC CamocTosiTe1bHasi padora: 3a1a4n Ha B3aMMHOE PACIOTIOKCHUE TIPSIMBIX. 1
Conep:xanue yueoHoro marepuasna. [lapamiensHocTs miockocteil. CBOMCTBA MapalljIeIbHBIX TIOCKOCTEH. 2 2
CamocrosiTesbHast padoTa: 3anaun Ha MAPAUIETIEHOCTH ITOCKOCTEH. 1
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IIpakTnueckoe 3ansitue: [leprneHIUKYIIPHOCTD MPSIMOU U INIOCKOCTH 1 2
Conep:xaHue yueOHOro Marepuasa. [IepreHIuKyIsIp W HAKIOHHBIC. YTOJI MEKIY IPSAMOH M IUIOCKOCTBIO. JIByrpaHHbIi yrom. | 2
[lepneHAMKYISIPHOCTD MJIOCKOCTEH.
CamocTosiTe1bHasi padoTa: 3a1aun Ha IEPIICHANKYISIP U HAKJIIOHHBIE. 1
[IpakTrdeckoe 3aHATHe: 3a1a4y Ha IEPICHANKYISIPHOCTD IJIOCKOCTEH. 2 3
Tema 3.2. ConepaxaHue yuyeOHOro Mmatepuana. IIpaktndeckoe 3anarue: ['eomerpuueckuie npeodpa3oBaHus MPOCTPAHCTBA: MAPAIICTBHBIA | 2 2
I'eomerpuueckue MIEPEHOC, CHMMETPUSI OTHOCUTENBHO MIOCKOCTH.
npeoOpa3oBaHMs IPOCTPAHCTBA CamocrosiTesqibHasi pagoTa: ['eoMerpruueckie npeodpa3oBaHus MPOCTPAHCTBA. M300paxkeHre NPOCTPAaHCTBEHHBIX (DUTYD. 3
Pazgen 4. DineMeHTBI KOMOMHATOPUKH
Tema 4.1. Conepxanue yueoHoro marepuaja. OCHOBHBIC TOHATHS KOMOMHATOPUKH. 3aKOHOMEPHOCTH B MaTeMaTuke. [IpaBmio cymmer n | 1 2
OneMeHTHl KOMOMHATOPHKH MIPOU3BEACHUS.
CamocrosiTesqibHasi padoTa: 3agayyl Ha UCIIOJIb30BAHHE NPABHUIIA CYMMBI U TPOM3BEICHUSI. 2
IIpakTHyeckoe 3aHATHe: PazMelneHNs, NepecTaHOBKH U COYETaHHs C IOBTOPEHUSMHU U 0€3 MOBTOPEHUH. 2 3
Conep:xanue yueoHoro marepuana. @opmyna ounoma HrioToHa. CBoiicTBa OMHOMUHANBHBIX K03 dunueHToB. Tpeyrompuuk | 1 2
ITackans.
IIpakTuyeckoe 3anaTue: [Ipumenenue Gpopmynsl 6mHoMa Helotona. CBoiictBa TpeyrosibpHuka [lackas 2 3
Pa3nen 5. KoopanHaThl M BeKTOPHI
Tema S.1. Conepxanue ydeOHOro marepmaja. [lonsTne BekTopa B mpocTpaHcTBe. PaBeHCTBO BekTOpoB. ClOKEHHE W BBYHTaHHE | 2 2
BekTops! B mpocTpaHcTBE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCIIO.
IIpakTHyeckoe 3aHATHE: 3aJaUl HA PABEHCTBO BEKTOPOB. 1 2
IIpakTnyeckoe 3aHATHE: 33a41 HA JEHCTBUS C BEKTOpaMH. 1 3
Conepaxanue yueOHoro marepuana. KommmanapHsle BekTopsl. llpaBmio mapamienenunena. PasmoskeHne Bekrtopa mo Tpem | 1 3
HEKOMIIJIAHAPHBIM BEKTOPaM.
CamocrosiTesqibHasi pabdoTa: 3a/1a4u Ha KOMIIAHAPHOCTh BEKTOPOB. 33/1a41 Ha pa3JIoKeHHUE BEKTOPOB. 2
Tema 5.2. Conepxanue yyeOHoro marepuaja. KoopanHaTel TOUKM M KOOPAMHATHI BekTopa. CBs3b MEXIy KOOpAWHATAMHM BEKTOPOB M | 1 2
Meron KOOpJHMHAT B | TOUEK.
IPOCTPAHCTBE IIpakTHyeckoe 3aHATHE: 3a/1a4l HA ONpe/IeJICHUE KOOPJUHAT. 1 2
CamocrosiTesqibHasi padoTa: 3ajgadyl Ha IPOM3BEACHUE BEKTOPOB U ONPEICIICHHE YTiIa MEX/ly HUMH. 1
Pa3nea 6. OcHOBBI TPMIOHOMETPUH
Tema 6.1. Conepxanue yueOHoro matepuaja. Paguannas mepa yria. [ToBopoT Toukn BOKpyr Hawaia koopauHat. Onpenenenue cunyca, | 1 2
Tpuronomerpuyeckne GopMynbl | KOCHHYCa M TAHT'€HCA yIIa.
IpakTnyeckoe 3ausaTne: OnpeneneHue rpalyCHOM U paJiaHHON MephI yria. 1 2
IIpakTHyeckoe 3aHaTHE: BhIUNcIeHNe CHHYCOB, KOCHHYCOB, TAHI'€HCOB M KOTAHI'€HCOB YTIJIOB. 2 2
IIpakTHyeckoe 3anATHE: 3a/1a4K Ha ONIpe/ieJICHUE 3HAKOB YIJIOB. 1 2
CamocrosiTenbHasi padora: BrruncieHne CHHYCOB, KOCHHYCOB, TAHI'€HCOB M KOTAHT€HCOB YIJIOB. 3ajauyM Ha omnpenesneHue | 1
3HAKOB YTJIOB.
IIpakTHyeckoe 3aHsATHe: 3aBUCUMOCTH MEXIY CHHYCOM, KOCHHYCOM M TaHI€HCOM OJHOTO M Toro ke yrma. |1 3
TpuroHoMeTpruveckre TOXIeCTBa
IpakTuyeckoe 3anAaTHe: CHHYC, KOCHHYC M TaHTE€HC MOJIOKUTEIHFHOTO U OTpUIaTeabHOTO yria. @opmynsl cioxenus. Cunyce, | 1 3
KOCHHYC U TaHT€HC ABOHHOTO yria. CHHYyC, KOCHHYC ¥ TAaHTEHC ITOJIOBHHHOTO yTJIa.
CamocrosiTenbHast padoTa: YIpoleHle TPUTOHOMETPUUECKUX BBIPaXKEHUI. 1
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Conep:xanue yueo0HOro matepuana. ®opmyinsl npuseacans. CymMma U pa3HOCTh CHHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. 1 3
IIpakTHyeckoe 3aHsATHE: VcONB30BaHNE GOPMYI IPUBEACHHUS. 2 3

Tema 6.2. IIpakTHyeckoe 3ansTHE: TPUrOHOMETPUYECKHE YPABHEHHS COSX=a, Sinx=a, tgx=a. 1 2

[pocreitmme IIpakTHyeckoe 3ansTHE: PelieHre TPUTOHOMETPUYECKUX YPABHEHUH. 1 2

TPUTOHOMETpHUUEeCKHe ypaBHEHHs | CamocTosiTebHasi pagoTa: PerieHne TPUrOHOMETPUYECKUX YPAaBHEHUH. 3

W HCPABCHCTBA. CamocTosiTenbHast padora: IHauBHuyansHOE IPOSKTHPOBAHUE. 8
IIpakTHyeckoe 3aHATHE: 3aIlIMTa UHIUBHUIYaAIBHOTO IPOEKTA. 1 3
IIpakTuyeckoe 3anaTHe: JnddepeHMPOBaHHBIN 3aUeT 2 3

Paznen 7. @yHknum, ux cBoiictBa u rpaduku. CTeneHHble, NOKa3aTelbHbIe, JorapupMuieckue H TPUTOHOMeTPUYecKHe (PYHKIHHU.

Tema 7.1. IIpakTuyeckoe 3anaTHe: CreneHHas QYHKIMS, €€ CBOMCTBA U rpaduK. 4 2

Crenennas QyHKuus CamocrosiTesnibHasi padora: OnpezneneHue oOpaTHOH QyHKIHH. 2

Tema 7.2. Conepxxanue yueoHOro marepuaia. IlokasarensHas (GyHKIMS, €€ CBOMCTBa U rpaduK. 2 2

[MokazaTenpHast (GyHKIHS IIpakTHyeckoe 3aHaTHE: 3a1a4K Ha 00JIACTh ONpe/ieNIeHHs] U MOCTpOeHHe rpaduKa MoKazaTeaIbHOH (QYHKIHH. 2 2
CamocrosiTesnbHasi pagora: [Tocrpoenue rpaduka nokasaresibHON (QYHKIHH. 1

Tema 7.3. Conep:xanue yued0HOro marepuaJsa. Jlorapupmuueckas QyHKIMsI, e¢ CBOMCTBA U rpaduK. 2 3

Jlorapudpmudeckas GpyHKIUs IIpakTHyeckoe 3anaTHE: 3a1a4y Ha 00JIACTh ONpeEIEICHHS U OCTpoeHHe rpaduka JorapupmMuIecKoi GyHKIHH. 2 3
CamocrositenbHas padora: [locrpoeHue rpaduka norapudmuueckoil GQyHKIUH. 1

Tema 7.4. IIpakTuyeckoe 3ansTHe: TpuroHomerpudeckue (GyHKIUH. UETHOCTh, HEYETHOCTh, IIEPUOJMYHOCTH TPUTOHOMETPUYECKHX | 4 3

Tpuronomerpuueckue QyHkunu | GyHKIMH.
CamocrosiTesnibHasi pagora: [locrpoeHue rpagukoB TPUrOHOMETPUUECKHUX (DYHKIIMH. 1

Pazgen 8. MHOrorpaHHUKH

Tema 8.1. Conep:xanue yueoHoro marepuasna. [lonstue Muororpannuka. I'eomerpudeckoe teno. [Ipusma. 1 2

MHororpaHHUKH IIpakTHyeckoe 3aHATHE: 3a/1a4K Ha ONIPEEICHUE TUIOLIAJIH IPU3MBI. 2 3
CamocrosiTesibHast padora: 3anadyu Ha onpeiesieHUe TUIOIMAIN TPU3MBI. 1
Conep:xanue yueoHoro marepuaina. [lupamuna. [lpaBunpHas nupamua. YcedeHHas MUpamMuia. 2 2
IIpakTHyeckoe 3aHsATHE: 3391 HA THPAMUIBL. 2 3
CamocrosiTesibHasi padora: OnpeeneHne mionaad MTUpPaMuIbL. 1

Tema 8.2. Copep:xaHue yueOHOro matepuaJja. [IpaBuibHele MHOTOrpaHHUKH. CHMMETpHS B IPOCTPAHCTBE. 2 2

IIpaBunbHBIE MHOIOIPAHHUKH CamocTosiTe1bHast padora: 3a1a4y C NPaBIILHBIMI MHOTOTPaHHUKAMH. 2
IIpakTHyeckoe 3aHATHe: 3aJa4l HAa TIOCTPOCHUE CEUCHUI. 4 3

Pa3gen 9. Tena u noBepXHOCTH BpallleHUs

Tema 9.1. Coaep:xanue yueoHoro marepuasna. [lonstue nunuaapa. [Inomans moBepXHOCTH HUIHHIPA. 1 2

Tena v MOBEPXHOCTH BpaIIEHUS CamocrosiTesbHast padora: OnpeeneHue mIomaan MUIHHIpa. 1
Conep:xanue yueoHoro marepuasna. [lonstue konyca. [Tnomanb moBepxXHOCTH KOHYca. Y CEUEHHBIH KOHYC. 1 2
CamocrosiTesbHast padoTa: 3a1ayu Ha KOHYC, YCEUEHHBIA KOHYC. 1
Conep:xanue yueoHoro marepuana. Chepa u map. YpaBHeHue chepsl. 1 2
Conep:xanue yueoHoro marepuasa. [Inomans chepnr. Ceuenus cepbt 1 3
CamocrosiTesibHast padora: 3amaqdu co chepoit. 1

Paznes 10. Hauasna maTeMaTH4eCKOro aHaJIM3a

Tema 10.1. Conep:xanue yueoHoro marepuasna. [locienoparenpbHoctr. CriocoObl 3aJJaHMs M CBOMCTBA YHUCIIOBBIX MMOCIE0BATEILHOCTEH. 1 2

Yucnoseie nocnenosatenbHoctd | [pakruyeckoe 3ansirne: CymMMupoBaHHe rocieoBarenbHocTell. beckoneuHo yObiBarolas reoMerpuyeckas mnporpeccus u ee | 4 2
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CyMMa.

CamocrosiTesbHasi padora: Haxoxxaerne N-ro wieHa apuMETHIECKON B TeOMETPHUIECKON IIPOTPECCHH. 1
Tema 10.2. Conepaxanue y4yeGHoro martepuasna. IlponsBonmHas, ee reomerpudeckuil m Qusnueckuit cmbica. [IpomsBopHast cTeneHHOH | 2 3
JduddeperunpoBanne ¢yakunu. IlpaBuna mguddepenunpoBanms. [IponsBomHsie 31eMeHTapHBIX (yHKIwA. Tabmmma npomsBomHbIX. [IpomsBomHas
CII0KHOM (QYHKITHH.
IIpakTHyeckoe 3ansTHE: [IprMepHl Ha BRIYUCICHNE TPOU3BOAHBIX. 4 3
CamocTosiTe1bHasi padoTa: Brrancienne npon3BOIHBIX. 1
CamocTosiTenbHast padorta: VccnenoBanne GYHKIMHA U IOCTPOEHHE TPaIKOB. 1
CamocrosiTesqibHasi paboTa: [Ipon3BoaHas B NPUKIAAHBIX 3aa4ax. 1
Tema 10.3. Conepxanue ydeOHOro marepuaja. IlepBooOpasHas u wuHTerpan. IlpaBmia HaxoXAeHHS mepBOOOpasHbIX. Tabmuma | 2 3
WnTerpupoBanne IEpBOOOPA3HBIX.
CamocTosiTe1bHast padora: OnpenescHre IePBOOOPa3HBIX. 1
I[pakTuyeckoe 3anaTHe: MHTErpan u miomans kpuBoJdnHeHO! Tpanennu. Popmyna Heiotona — JlefibHuIIA. 4 2
CamocrosiTesbHasi pabora: BpluncieHue HHTErpajoB, ONPEesICHUE TUIOMAeH. 1
Pasnea 11. U3mepenusi B reomeTpun
Tema 11.1. Conepaxanue ydyeoHoro matepuaja. O6bemsl Ten. O0beM IPSIMOYTOIBHOTO Mapajuieenunena, Kyoa. 1 1
OObembl TEN IpakTuyeckoe 3anaTHe: OOBEM NPSMOI IPU3MBI U LIUIIMHAPA. 3 1
CamocTosiTenbHast padora: OmnpenencHue 00beMa IPsMOM TPU3MBL U IAITHHIPA. 2
Copep:xanue yuedHOro marepuaja. O6peM mapa u miomaas chepsl. O0beM MapoBOro CIOs U MAPOBOT0 CEKTOPA. 1 2
IpakTuyeckoe 3aHgTHE: 3aJa91 HA BBIYHCICHAE 00HEMOB TelL. 4 2
CamocTosiTeTbHast padora: Brrancienne 00beMOB Ted. 2
Pasnes 12. DieMeHTHI TEOPHH BePOSITHOCTEH. DJIeMEHThI MaTeMATHYECKOH CTATHCTHKU.
Tema 12.1. T Copep:xanue ydeoHoro matepuaia. Ciydaiiaeie coObiTus. BepostHocTh coObITHs. Kitaccudeckoe omnpeneneHune BeposTHOCTH. | 1 2
€opusi BEpOATHOCTEH CrnosxeHue BEepOosTHOCTEH.
IIpakTHyeckoe 3aHATHE: 3a/1a4l Ha ONIPEICIICHUE BEPOSITHOCTH COOBITHSL. 3 2
CamocTosiTenbHast padora: OnpenelcHue BEPOSITHOCTH COOBITHS. 2
Copep:xaHue y4eOHOT0 MaTepuaa. YMHOXKCHHE BeposiTHOCTeH. DopMyrna moHO# BeposTHOCTH. [loBTOpeHHE COOBITHIA. 2 2
IIpakTHyeckoe 3aHATHE: 3a/1a4l Ha ONIPEICIICHUE BEPOSITHOCTH COOBITHSL. 2 2
CamocTosiTenbHast padora: OnpenencHue BEPOSITHOCTH COOBITHSI. 2
Conepxanue y4eOHOro martepmania. 3ajJadydl MaTeMaTHUECKOH CTAaTHCTHKH. [eHepasbHas M BBIOOPOYHAST COBOKYITHOCTH. | 2 3
Bribopka ¢ Bo3BpareHneM 1 0e3 Bo3BpanieHus. PenpesenTtarusnas Boioopka. CriocoOsl oTOopa.
I[pakruueckoe 3anaTHe: [IpeacraBienne qaHHBIX (TaOJIUITBI, TUATPaMMBI, TpaduKm) 2 3
CamocrositensHast pagora: CocraBiieHHe TaOJIHIL, TOCTPOESHHE AnarpamMmm, IrpaduKos. 2
Pazgen 13. YpaBHeHHs M HEPABEHCTBA
Tema 13.1. Copep:xanue yueO0HOro MaTepuaJia. PABHOCUIBHOCTb ypaBHEHUI, HEPABEHCTB, CUCTEM. 2 2
PanuonanbHble, IIpakTHyeckoe 3anHaTHe: PanyoHaNbHBIC, WUpPPAlMOHAIBHBIC YpaBHEHUs W CHUCTEMBbl ypaBHeHHH. OCHOBHBIE NpUEMBI HX | 2 3
UppalyoOHabHEIE YPAaBHEHUS W | pemieHus (pa3io’keHHe Ha MHOXKHTEIIH, BBE/ICHNE HOBBIX HEM3BECTHBIX, OICTAHOBKA, IPa(yMuecKrii METON).
CHCTEMBI YPaBHEHUH. CamocrosTejbHas pa6ora: PaiMoHalbHbIE, MPPAIIMOHAJIBLHBIE YPABHEHHUS M CUCTEMbI YPABHEHUH. 2
Tema 13.2. Conep:xanue yueoHOro marepuasa. [lokazareiapHple ypaBHEHUS ¥ CUCTEMBI YPABHEHUH. 2 2
IlokasatensHble  ypaBHeHHs H | IIpakTH4yeckoe 3aHsiTHe: PemeHre nmokasareabHbIX YPABHEHUI U CHCTEM YPaBHCHHIA. 3 3
CHCTEMBI YPABHEHUIA. CamocTosiTe1bHast padora: [lokasaTenpHbIe ypaBHEHHS M CHCTEMbI YPaBHEHHH. 2
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Tema 13.3. IIpakTnyeckoe 3aHsATHE: TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMbI YPABHEHHM. 3
Tpuronomerpuieckue IIpakTnyeckoe 3anHsiTue: PenieHne TPUTOHOMETPUUECKUX YPABHEHUH U CUCTEM ypaBHEHUH. 1
YpaBHEHHS u CHUCTEMBI

YpaBHEHMI.

Tema 13.4. Copep:xaHue yuedOHOro MmaTepuaJa. PannoHanbHbIe, HppalliOHAIBHBIC, IOKa3aTebHBIC H TPUTOHOMETpHUIecKre HepaBeHeTBa. | 1
PanmonansHsie, IIpakTuyeckoe 3aHATHE: PereHne parnoHalbHBIX, HPPAIIHOHATBHBIX, IIOKA3aTENFHBIX U TPUTOHOMETPHUECKUX HEPAaBEHCTB. 2
HppanoHaIbHbIC, CamocTosiTe1bHast padoTa: Pemenne HepaBeHCTB. 2
110Ka3aTeIbHbIC U CamocTosiTenbHast padora: HIMBHIyaTbHOE IIPOSKTHPOBAHNE 10
TPUTOHOMETPHHICCKUC IIpakTHYecKoe 3aHsTHE: 3alUTa HHIMBAIYaIbHOTO IPOEKTa 1
HEepaBeHCTBA.

Bcero: 234

Jlj1g XapaKTepUCTUKU YPOBHSI OCBOEHMSI yU€OHOI0 MaTepHalia UCIOIb3YIOTCS ClIeAytolne 0003HAUEeHUS:

1. — o3HakOMUTENBbHBIH (Y3HaBaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOWUCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEIFHOCTH 10 00pa3Ily, HHCTPYKIIUH WIH O]l PyKOBOJICTBOM);

3. — IPOIYKTHBHBIH (IJIAHUPOBAHKE U CAMOCTOSTEIBHOE BBIMOIHEHHE ICSTEIIbHOCTH, PEIICHHE MPOOICMHBIX 3a/1a4)
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2.3. IlpumepHbIe TeMbl pedepaToB (A0KIAA0B), HHIUBHAYAJIbHBIX NPOEKTOB:

—  HemnpepsiBHbIE Ap00H.

—  IIpuMeHeHHe CII0XKHBIX IPOLIEHTOB B 3KOHOMUYECKHUX PACYETAX.
— IlapamienbHOE IPOEKTUPOBAHUE.

— Cpennue 3HaY€HUS U UX IPUMEHEHHUE B CTATUCTHUKE.

—  BexkropHoe 3ananue NpsAMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
—  CnoxeHre rapMOHUYECKHX KOJICOaHH.

— I'paduyeckoe pemenue ypaBHEHH U HEPABEHCTB.

—  IIpaBriIBbHBIE U OJIYIPABUIILHBIE MHOTOTPAaHHUKH.

— Konunueckue ceyeHust 1 UX IPUMEHEHHUE B TEXHUKE.

— Ilonsatue nuddepenunana u ero NPUIOKEHUS.

—  Cxembl bepHyy NOBTOPHBIX UCIIBITAHUI.

— MHccnenoBanue ypaBHEHUH U HEPABEHCTB € TapaMETPaMH.
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTLIAHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus yueOHON AUCIUTUIMHBI TPeOyeT HAIMYKs yueOHOTO 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.

abrwb

OcCHOBHBIE HCTOYHHKH:

bammakoB M.U. Matemaruka: yue6. s crya. Yapexaenuid cpen. [Ipod. ObpasoBanus / -
5-e u3., crep. - M.: U3natensckuii nentp "Axagemus” , 2018.-256c¢.

Marematuka: 3alaqHUK: y4e0. mocodue I CTyd.yupexaeHuit cpen.npod.oopazoBanus /
M.U. bammmakos.- 5-¢ u3., crep.- M.: UL "Akanemus" 2018.-416c¢.

JlonoJIHATEIbHbIC HCTOYHUKH:

Marematnueckuii npakTUKyM 1o Kypcy «Marematuka». 10 kiacc: KOHTPOJIBbHO-
u3mepurenbubie Matepuansl/ B.B. Kosznos, A.A. Hukutun, B.C. benonocoB u ap.; nox
pen. B.B.KoznoBa, A.A.Hukutuna - Mocksa: Pycckoe cioBo — yueOnuk, 2016. — 161c.
[DnexTponnsiii pecypc]-URL: http:/biblioclub.ru/index.php?page=book&id=486028
Marematnueckuii IpakTHKyM 10 Kypey «Marematuka». 11 Kkmacc: KOHTPOJIBHO-
nu3MepurenbHble Matepuainsl/ B.B. Kosnos, A.A. Hukurtus, B.C. bernonocos u ap; nox pex.
B.B.Ko3nosa, A.A.Hukutnna - MockBa: Pycckoe cinoBo — yueOnuk, 2017. — 145c. -
[Dnexrponusiii pecypc] URL: http:/biblioclub.ru/index.php?page=book&id=486029

HNuTepHer-pecypcenl:

Bynrakos H.A., OcunoBa U.A. OcHOBHBIE 3aKOHBI U (POPMYJIbI [0 MAaTEMaTUKE U (PU3HKE.
Pexxum moctyma: [http://window.edu.ru/resource/797/56797 12.05.2019].

Bces maremaruka. Pesxxum nocryma: [http://www.allmath.ru 16.05.2019].

Best anementapHas Mmarematuka. Pexxum nocrymna: [http://www.bymath.net 12.05.2019].
Maremaruka — 310 mpocTo. Pexxum mocrtyma: [http://easymath.com.ua 16.05.2019].
Marepuasi 1O pa3iMYHBIM  pazfeiaM  MaTeMaTHKH. Pexxum  nocryma:
[http://www.mathematics.ru 12.05.2019].

[lpuknagHas MmaremMaTuka: CIPAaBOYHUK MaTeMaTudeckux ¢opmyn. Pexum pocryma:
[http://www.pm298.ru/ 12.05.2019].

CnpaBoYHMK TIO IIKOJBHOM MaTemaTtuke. Pexum mocryma: [http://www.terver.ru
12.05.2019].
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOU

TACIATIIAHBI

4.1. XapakTepucTHKA OCHOBHBIX BH/I0B Y4€eOHOIi 1eATeJIbHOCTH CTY/IeHTOB.
Conepxanne 0oOyueHHs HAmpaBiIeHO Ha (OPMHPOBAHUE CIEAYIOIIUX BHUIOB Y4EeOHOMH

JESTEIbHOCTH CTY/IEHTOB (Ha ypOBHE Y4eOHBIX JEHCTBHI):

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

O3HAKOMJICHHE C HEJISIMU M 33JjauaMH W3YYEHUS MaTeMaTUKH MPU OCBOCHHUHU Mpodeccuit
CIIO u cnenmansHocTeii CIIO;

BBINOJIHATE apuU(pMeTHdYecKue NeHCTBUSA HaJ 4HMCIaMM, cOYeTass YyCTHble M IUCbMEHHBIE
IIPUEMBI;

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

HaXo/UTh OIIMOKU B MPeoOpa3oBaHUIX M BBIYUCICHHUSX (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, JeJaTh NPUKHUAKY 3HaueHus KopHs. [IpeoOpa3oBbIBaTh UMCIIOBbIE U OYKBEHHBIE
BBIPAKECHUS, COACPIKALLUE PAJUKATIBL;

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

ONIPEAEIATh PAaBHOCHIBHOCTBHBBIDAKEHUN € paaukanaMu. PemaTsuppanuoHaIbHbIE
YPaBHEHUS;

03HAaKOMUTbHCSI C MOHITHEM CTENIEHH C JCHCTBUTENbHBIM [T0KA3aTENEM,

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

3aIMUChIBaTh KOPEHb N-i CTENIEHH B BUJIE CTEMEHHU C IPOOHBIM MTOKa3aTesleM U Hao00poT;
¢dopmynMpoBaTh  CBOWCTBacTeneHe. BbluuCIATE  CTeeHW ¢ palMoHAIbHBIM
MOKa3areseM, JeNaThIIPUKUAKY 3HAUE€HUS CTETIEHH, CPAaBHUBATh CTENEHU;
npeoOpa3oBbIBaTh YUCIOBbIE U OYKBEHHbIE BBIPDAKEHMs, COJAEpIKaIlde CTEMeHH,
IIPUMEHSIS CBOMCTBA. Pemare nokazaTenbHble YpaBHEHMS;

O3HAaKOMHUTHCSI C NPUMEHEHHEM KOpHEW M CTENeHEel NMpU BBIYMCIEHUU CPEIHUX, IpPU
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;

(dbopMynMpoBaTh ONpPENEICHHUs] TPUTOHOMETPUUECKUX (YHKUUN IJi YIJIOB MOBOPOTa U
JUISL OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBACHATH UX B3aUMOCBSI3b;
IIPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA MJIS BBIUMUCICHUS 3HAYCHUU
TPUTOHOMETPUUECKHUX (YHKIIUH 1O OJTHOM U3 HUX;

U3YYUTh OCHOBHBIE (DOPMYJBI TPUTOHOMETPHM: (DOPMYJBI CIIOKEHUS, 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| pa3jOokKeHUs Ha MHOXKUTEIIU, 3aMEHbl IIEPEMEHHOI) U peLIeHUn
TPUTOHOMETPUUECKUX YPABHEHMI;

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

U3YyYUTh OIpEIeNICHUs] apKCUHYCa, apKKOCHHYCa, apKTaHI'eHca 4ucia, (GopMyIHpoBaTh
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 mpocreiimieli 3aBUCHMOCTH OIPENENATh BUA €€ rpaduka.
Beipaxxats 1o ¢popmysie oHy NEPEMEHHYIO Yepe3 ApYTrue;

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

O3HAKOMUTbBCS € IpUMepaMH (PyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peallbHbIX Ipolieccax u3
CMEXKHBIX JUCLUILINH;

O3HAKOMMTBCS C JIOKA3aTCIbHBIMA PACCYKICHUAMM HEKOTOPBIX CBOMCTB JIMHEWHOU M
KBQJIpaTHYHON (YHKIUH, TPOBOAMTH HCCIEAOBAHUE IJMHEHHOW, KYCOYHO-JIMHECWHOM,
IpoOHO - TMHEHHON U KBaApaTUUHON (yHKIMHA, 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 €€ oO0jacTh ompeneieHuss W obsacte 3HaueHui. llpumeHsaTsh
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 KoopJAuHaTaM 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 TOHSITHEM T'apMOHMUYECKUX KOJIEOAHMH M MpUMepaMH TapMOHUYECKUX
Kosie0aHui AJ1s ONHUCaHuUs MPOIECCOB B (DU3UKE U IPYTHX 00JACTIX 3HAHMUS,
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;

O3HAaKOMHUTBCSI C TOHSATHUEM YHCIOBOM MOCIEAOBATEIBHOCTH, CIOCOOaMU €€ 3a/JaHus,
BBIUHCIIEHUSIMU €€ WIECHOB;

03HAKOMMTBCS C IOHATHEM 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
GbyHKuui, npuMeHTh A1l AuddepeHunpoBanus GyHKUNHN, U1 COCTABICHUS YPaBHEHUS
KacaTeJIbHOM;

U3YYUTh TEOPEMBI O CBSI3U CBOMCTB (PYHKIIUH U IPOU3BOIHOMN, (OPMYINPOBATH HX;
MIPOBOJIUTH C IOMOIIBIO TIPOU3BOTHON MCCeioBaHue (DYHKIINH, 3a1aHHON (hOPMYIIOH;
YCTaHABJIMBATH CBSI3b CBOMCTB (DYHKIIMU M IPOM3BOTHON IO MX TpaduKam;

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

O3HAKOMUTbBCS C IIOHATHEM MHTErpajia u NepBOOOpa3HO;

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 WHTerpajga JUlsl BBIYMCICHUS (PU3NYECKUX BEIMYUH U
IUIOLLIAJICH;

O3HAKOMHUTBCS C MPOCTEHIIMMHU CBEICHUSMH O KOPHSAX aiNreOpandecKux ypaBHEHUH, ¢
MOHATUSIMU UCCJIEI0BAaHUS YPAaBHEHUI U CUCTEM YpaBHEHUII;

U3Y4YUTh TEOPUI0 PAaBHOCWIBHOCTH YpaBHEHUN M ee npumeHeHue. [loBTopuTh 3amuch
peleHys CTAaHJapTHBIX YpaBHEHUH, TPHEMbl TPeoOpa30oBaHusl YpaBHEHHUH AJIs CBECHUS
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 M UCIOJIb30BAHUS CBOMCTB U IpagukoB (GYHKIMHA Tpu
pelIeHNN HEPABEHCTB;

pelaTh HEPaBEHCTBA U CUCTEMBI HEPABEHCTB, IPUMEHSIS pa3IMYHbIECIIOCOOBI;
NPUMEHATh MaTEMaTHUYECKUE METOABl JUISl PEIIEHUs COJEpPXKATENbHBIX 3aJad U3
pa3nuyHBIX 00NacTel HayKW M MpakTHKH. VHTepnpeTHpoBaTh pe3yibTaThl, YUUTHIBATH
peasibHble OIrpaHUYEHUS;

M3YUYUTH NPaBUJia KOMOMHATOPUKHU M IPUMEHSTH ITPH PEIICHMH KOMOMHATOPHBIX 3a7ay;
pemaTb KOMOMHATOPHBIE 3a/1a41 METOI0M Iepedopa U Mo MPaBUIY YMHOKEHUS;
O3HAKOMHUTBCS C TIOHATHSMM KOMOMHATOPUKH: pPa3MELICHUSAMH, COUYETAaHUSMHU U
nepecTaHoBKaMU U (GopMyJiaMu JJIs UX BBIYHCIICHUS;

OOBSICHATh U TPUMEHATH (OPMYJbl A BBIYUCICHHS pa3MeEIleHHH, MepecTaHOBOK 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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M3Y4YUTh KJIACCUYECKOE OIPEICIICHUE 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  OMpeACNieHUs, TNPU3HAKM W  CBOMCTBA  MApPAICIBHBIX U
MEePIEHIUKYISIPHBIX TUIOCKOCTEN, ABYTPAHHBIX U TMHEHHBIX YTIJIOB;

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 KOHCTPYUPOBATH HA MOJENSIX MEPHEHIUKYISIPHI U
HAKJIOHHBIE K IJIOCKOCTH, MPSIMbIE, MapajuieNbHbIE TUIOCKOCTH, YIJIBI MEXY MPSIMON U
IJIOCKOCTBIO U OOOCHOBBIBAThH MOCTPOEHHUE;

pemiaTh 3aJaud Ha BBIYMCIICHHE T€OMETPUUYECKUX BeNMUMH. ONHUCHIBATh PAaCCTOSHUE OT
TOYKHA JO IUIOCKOCTH, OT MPAMOW 1O IIJIOCKOCTH, MEXKIY IIJIOCKOCTSIMHU, MEXKIY
CKPEIIMBAIOIINMU MPSIMBIMU, MEXKIY MPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE;
dbopMyIMpoBaTh W JOKa3bIBaTh OCHOBHBIE TEOPEMBI O PACCTOSHUSAX (TCOPEMBI
CYILIECTBOBAHMSI, CBOMCTBA).

n300pakaTh Ha 4YepTeax M MOJENAX PACCTOSHUS U OOOCHOBBIBATH CBOUCYKICHHS.
OnpenensiTb U BBIUUCIATH PACCTOSAHUA B TMpocTpaHcTBe. [IpumeHsTh QopMynsl U
TEOPEMBI IJIAHUMETPHUH JIJIS PEIICHUS 3a/1a4;

O3HAaKOMHTBCSI C TOHATHEM TMApaUIEIbHOIO MPOEKTUPOBAHUS U €ro CBOWCTBAMM.
@opMynHpOBaTh TEOPEMY O IIIOMIAJAN OPTOTOHAIBHOW MPOEKIIMY MHOTOYT'OJIbHUKA;
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 BBIMOIHSTH MTOCTPOCHHS Ha N300paKeHUAX U HA MOJIETISX
MHOT'OTPaHHUKOB;

BBIYUCIISITh JIMHEWHBIE JJIEMEHTHl M YIVIBI B TPOCTPAHCTBEHHBIX KOH(MUTYpaIUsX,
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 MPOCTPAHCTBE, (HOPMYIHPOBATH ONPEICICHUS U
CBOMCTBA. XapaKTepu30BaTb CAMMETPHH TeJl BPAIIEHUS] U MHOTOTPAaHHUKOB;

MIPUMEHSATHh CBOMCTBA CUMMETPHH TPU PEIICHUH 33714,

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

n300pakaTh OCHOBHBIE MHOTOTPAHHUKH W BBITIOJIHATH PUCYHKH T10 YCIIOBUSIM 337124,
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 BPALEHUS, X Pa3BEPTKHU, CCUCHHUS;
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— pemiaTh 3aJauyd Ha MOCTPOCHUE CEUYEHUH, HA BBIUMCIICHUE MJIUH, PACCTOSHUM, YIJIOB,
wromasnei. [lpoBoanTs NOKa3zaTeabHbBIE PACCYKICHUS P PELICHUH 3a/1a4;

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

—  u300pakaTh OCHOBHBIE KPYTJIbIE TeJIa 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
IEUCTBHI C BEKTOPAMH, 33JaHHBIMH KOOPIMHATAMU;

—  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 BEIYMCICHHSI BEJTMYUH YTJIOB U PACCTOSHUIA,

—  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
MOHATHAX KaK O BaXKHEHIIMX MaTEeMaTHYCCKUX MOACIIAX,
MO3BOJIAKONIUX OIMMCBbIBATH W U3Y4YdaTb PAa3HbBIC MNPOLCCChl H
ABJICHUS, IIOHUMAaHHEC BO3MOXXHOCTH AKCUOMATHYCCKOT'O
IMOCTPOCHUA MAaTEMATUYCCKUX TeOpHﬁ;

—  KOHTpOJbHas paboTa;
- 3aliuTa UHAUBUAYAJIBHOTO IIPOCKTA.

IIpome:xxkyTounasi arrecranust B (popme

A depeHIMPOBAHHOTIO 3a4€Ta, IK3aMeHA.
— BJIAJCHHE METOJAMU JOKa3aTelbCTB U  AJITOPUTMOB

peuieHus, yMCHH UX MPUMEHATH, TPOBOAWUTL JOKA3aTCIJIbHBIC
pacCyXaeHus B XO0A€ PCUICHU 3a1a4;

— BJIaACHUC CTaHJapTHBIMU npueMaMu peuIcHuA
paguOHaJIbHBIX n nppanruoHaJIbHBIX, IIOKa3aTCIbHBIX,
CTCIICHHBIX, TPUT'OHOMETPUICCKUX ypaBHGHI/Iﬁ 1 HEPABCHCTB,
nux CUCTEM: HCIIOJIb30BaHUEC T'OTOBBIX KOMIIBIOTECPHBIX
nporpaMMm, B TOM 4YHCIC I IIOMCKAa MNOYTH PCEIICHUSA U
WTIOCTpAlU pEHICHUS ypaBHCHI/Iﬁ 1 HCPABCHCTB;,

— chopMHUpPOBAaHHOCTH  MPEACTAaBIEHUH 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 (DUTypax, MX OCHOBHBIX
CBOHCTBaX; C(OPMUPOBAHHOCTH YMEHMs pAaclo3HaBaTh Ha
gepTe’kax, MOJENAX U B PEWIBHOM MHpE TeOMEeTpUYEcKHe
(urypsl; npuMEeHEHHE MOJIYYEHHBIX CBOHCTB r€OMETPUYECKUX
¢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 JJIEMEHTapHOM TEOpUU BEpOSATHOCTEH;
YMEHUH HaxOIWTh M OLIEHUBAaTb BEPOATHOCTH HACTYIUICHUS
COOBITHH B IPOCTEHUIINX NPAKTHIECKUX CUTYAIUSIX U OCHOBHBIE
XapaKTEePUCTUKH CITy4aiHbIX BEINYNH,

— BJIAJICHUE HaBbIKaMU HCIOJIb30BaHUS TOTOBBIX
KOMIIBIOTEPHBIX IPOrpaMM IIpU PELICHUH 3a]a4.
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