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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
JANCHUITIJINHBI

I1J1.02 «MaremaTukay
(MHIEKC, HAUMEHOBAaHNE JUCIUILTUHBI)

1.1. ObsacTb npuMeHeHus1 padoueii MPOrpaMMbl

PabGouast mporpamma AUCHUIUIMHBI pa3padOoTaHa Ha OCHOBE MHChMa
JlenapTameHTa rocy/1apCTBEHHOM MOJIMTUKHU B cpepe MOATOTOBKH pabounX KaJpoB
nu JIIO «PexoMeHmanmuu 10 oOpraHu3alMyd MOJYyYEHHS  CPEJHEro OOIIEero
oOpa3oBaHMsI B TIpeleiax OCBOCHHUS O0Opa30BaTENbHBIX MPOrPaMM CpPETHETO
npodeccruonanbHOT0 00pa3oBaHMss Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHUS C
y4eToM TpeboBaHUl (heepanbHBIX TOCYIaPCTBEHHBIX CTAHAAPTOB M MOJTydaeMou
npoeccuu Wi CIeNUaIbHOCTH CPEAHEro MPOPECCHOHATBHOIO 00pa30BaHUsD OT
17 wmapra 2015 r. N 06-259 ¢ yueroM ©IpUMEpPHOM NIPOTrPaMMBbI
o0meoOpa3oBaTeNbHONM  IUCHUILIMHBL  «MaTtemaTuka»,  pEeKOMEHJI0BaHHON
denepaibHBIM TOCYAAPCTBEHHBIM aBTOHOMHBIM YyupexkieHueM «DeaepanbHblii
WHCTUTYT pa3Butua oOpazoBanus» (OPI'AY «DUPO») B kadecTBe NpUMEpPHOU
IporpaMMbl ISl peaju3alliid OCHOBHOM MpogecCHOHAIBHON 00pa30BaTeNbHOM
nporpammbel  CIIO Ha 06a3e OCHOBHOro o001Iero o0pa3oBaHUs C IOJYyYECHUEM
cpeadero oo6miero o6paszoBanust IIporokonr  Ne 3 or 21 wmrons 2015 r.
(peructpanmonHbiii Homep perieH3uu 373 ot 23 utonsa 2015 r. ®I'AY «OUPOy).
Pabouass mporpaMma COOTBETCTBYET OOA3aTEIbHOMY MHUHHUMYMY COJIE€pKAHUS
cpea”ero (mojHOro) oOmiero oOpa3oBaHUs, YCTAaHOBJIECHHOMY MUHHUCTEPCTBOM
oOpazoBanuss u Hayku P®, yrBepkaeHHOMY mpHKa3oM MwuHHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 05.03.2004 Ne 1089.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOIrPaMMbI

Hucrumnaa «MaremaTtrka» OTHOCUTCS K YUCTY MPOGUIBHBIX JUCITUTUIHH
0011e00pa30BaTEILHOTO IUKIA M BXOJUT B COCTaB 00s3aTEIbHOM MPEIMETHOU
obnactu «Maremaruka u nHpopmaruka» OI'OC cpegnero obmiero 06pa3oBaHus.

3HaHMUs, YMEHHUS U HaBBIKU, (pOopMUpYyeMble TUCIUIUTMHONW «MaremaThka
HEOOXOAMMBI JIJIsl TOCIEAYIONIET0 U3YYSHHS BCEX NUCHIUILIANH MaTEMaTHYECKOTO U
OOIIEro €CTeCTBEHHOHAYYHOI'0 YYEeOHOI 0 IIUKJIA.

1.3. ey U miIaHupyemblie pe3yabTAThl 0CBOCHUS TUCUMUILIMHBI

Hemamu nzyyeHns TUCUUIUIMHBI « MaTemaTuKay sIBISIOTCS:

e oOecreyeHue yCiaOBHI ISl MOMYYEHUs! MPEACTABICHUN O COLMAIbHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTEMAaTUKH;

e obecnieueHue YCIIOBUH JUISL dbopMupoBaHus JIOTUYECKOTO,
ANTOPUTMUYECKOTO0 U MATEMAaTUYECKOTO MBIIUICHUS;

e o0ecreyeHue YyCIOBHM i1 MPUOOPETEHUS YMEHHM NPUMEHSTh
MIOJTyYEHHbIE 3HAHUS [PY PEUIEHNUN PA3JIMYHbIX 3a]1a4;
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e o0ecrnieueHue yCIOBHUM AJis MOJY4YEHUS MPEACTABICHUN O MaTeMaTHKe
KaK YacTh OOLIEYEIOBEYECKOM KYJIbTYPbl, YHHUBEPCAJIbHOM SI3bIKE HAYKH,
MO3BOJIAIOLIEM OMUCHIBATh U U3y4YaTh PEATIbHBIE MPOLIECCHI U SBJICHUS.

3amaun U3ydeHus TUCHUIUTUHBL «MaTeMaTukay TPaaUIIMOHHO Peau3yloTCs
B UETHIPEX HAMPABICHUSAX:

e oO0mee npeacTaBieHue 00 UACSIX U METOAaX MaTeMaTHUKH;

® UHTEIUJICKTYaJIbHOE Pa3BUTHUE;

® OBJIAJICHHE HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;

® BOCHUTATEJIHHOE BO3JICUCTBHE.

B pe3ynbpTaTe 0CBOCHUS TUCIUTIIUHBI 00YUYaIOIMIUNACS TOJDKEH 3HATH (3):

® 3HAYCHHE MATEeMATHUYECKOW HAYKH IS PEIICHUS 3a/1ad, BOSHUKAIONINX B
TEOPUU WM TPAKTHKE; MUPOTY U B TO K€ BpEeMs OTPAaHHMUYEHHOCTh MPUMEHCHUS
MaTEeMaTHYECKUX METOJIOB K aHAJM3y W HMCCIEIOBAHUIO TIPOIECCOB U SIBJICHUN B
npupojie u oomectse (31);

® 3HauYCHHE MPAKTUKH U BOTIPOCOB, BOZHUKAIOIINX B CAMON MaTEeMaTHUKE JIJIsI
(GbOpMHUPOBAHUS U PA3BUTHS MAaTEMAaTHUYCCKON HAYKH; HCTOPUIO PA3BUTHS ITOHSITHS
YuCla, CO3MaHUS MaTEeMaTHYECKOTO aHaju3a, BO3HUKHOBEHHUS W Pa3BUTHSA
reomerpuu (32);

® VHUBEPCAIBHBIA  XapakTep  3aKOHOB  JIOTMKA  MaTeMaTHYECKHUX
paccykJIeHU, UX MPUMEHUMOCTh BO BCEX O0JACTSIX YEJIOBEUECKOU ACSTEIHHOCTH
(33);

® BEPOATHOCTHBIH XapakTep Pa3IMYHBIX IMPOIECCOB OKPYKAIOIIET0 MHUPA
(34);

B pe3ynbTaTe 0cBOCHHUS TUCUHUIIMHBI 00yJaromuics 10keH yMeTs (Y):

®  BBINOJHATH ApU(PMETHUUECKHUE ACUCTBUS, COUETast YCTHbIE M TUCbMEHHBIE
IpUEMbI, IPUMEHEHUE BBIYUCIUTEIbHBIX YCTPONCTB; HAXOAUTh 3HAUYEHUS KOPHS
HATYpaJIbHOM CTENEeHM, CTENEHU C palOHAJIbHBIM IIOKa3aTeieM, Jorapugma,
UCIIOJIB3YSl MpPU HEOOXOAMMOCTH BBIYUCIIUTEIbHBIE YCTPOMCTBA; IOJIb30BATHCS
OLICHKOW U MPUKUAKOM MpHU IMpakThuueckux pacyerax (Y1);

® [POBOJIUTH MO H3BECTHBIM (OpMyJiaM U MpaBujaM IMpeoOpa3OBaHUS
OYKBEHHBIX BBIPOKECHHUW, BKIIOYAIONIMX CTENEHU, paauKalbl, JorapupmMbel H
TpuroHomerpuueckue pynkuuu (Y?2);

® BBIYUCIATH 3HAYEHUS UYWCIOBBIX W  OYKBEHHBIX  BBIPAKEHUH,
OCYIIECTBJISISI HEOOXOIUMbIE TIOJICTAHOBKH U peodpazoBanus (Y 3);

e oOmpeneisATh 3HaueHWEe (YHKUMHM 1O 3HAYEHHUIO AapryMeHTa MpH
pa3ITUYHBIX criocoOax 3amanus GyHkiuu (Y4);

e cTpouTh rpaduky n3ydeHHbIx GyHKImi (YS5);

® ONKCHIBATH MO TpaduKy NOBEJACHUE U CBOWCTBA (PYHKIUH, HAXOAUTH I10
rpaduky QyHKIMK HauOOJIbIINE U HAaUMEHbIINE 3HaYeHus (Y6);

e pemiarb ypaBHEHHUS, MPOCTEHIINE CHCTEMbl YpPaBHEHUU, HCIIONb3Ys
cBoiicTBa (hyHKIMiA U ux rpadukos (Y7);
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® BBIUKCIATH TPOW3BOAHBIC DJIEMEHTAPHBIX  (DYHKIUH, HCIOIB3YS
cripaBo4YHbIe MaTepuaibl (Y8);

® JCCleoBaThb B MPOCTEMINMX Cly4asX (YHKIMM HA MOHOTOHHOCTD,
HaXOJUTh HAWOOJIBIITUE W HAMMEHBINE 3HAa4YeHUs (DYHKIHHA, CTPOUTH TpaduKu
MHOT'OYJICHOB C MCMOJB30BAaHUEM armapaTa MaTeMaTiuieckoro ananmsa (Y9);

e pemarb paldOHAIbHBIC, TOKa3aTeNbHbIE U  JIOTApU(MUUECKHUE
ypaBHEHHS U HepaBeHCTBa, (Y 10);

® COCTaBJISITH YpaBHEHHUS 1O ycnoButo 3aaaun (Y11);

®  JCIOJIb30BaTh JJIs MPUOJIMKEHHOTO PEIICHUs] YPAaBHEHUN U HEPABEHCTB
rpaduueckuit meton (Y12);

e u300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH MHOXXECTBA peIICHUN
NPOCTEUIINX YpaBHEHU U ux cucteMm (Y13);

e pemiath MNpocTeiIre KOMOWHATOPHBIE 3a/Jaud METOJO0M Iepedopa, a
TaKke C UCIOJIb30BaHUEM HM3BECTHHIX hopmy (Y 14);

® BBIUKCIATH B MPOCTEHIIMX CIy4dasx BEPOSITHOCTU COOBITUH HAa OCHOBE
mojicuera yncia ucxoaon (Y15);

® pacrmo3HaBaTh Ha dYepTeXax U MOJENIAX MPOCTPAHCTBEHHBIC (OPMBI,
COOTHOCHUTH TPEXMEPHBIE 0OBEKTHI C UX OMUCAHUIMHU, U300pakeHussMu (Y 16);

® ONKCHIBATh B3aMMHOE pACIOJIOKEHHWE TPSIMBIX M IUIOCKOCTEH B
npoctpancTse (Y17);

® aHAIM3UPOBATh B MPOCTEHIIMX CIy4asX B3aUMHOE PaCIIOJIOKEHUE
00BEKTOB B npocTpancTse (Y18);

® U300pakaTh OCHOBHBIC MHOTOTPAHHHWKH M KPYIJIBIE TENA; BBITOTHITH
yepTexku 1o ycioBusaM 3anad (Y 19);

e pelath MIAHUMETPUUECKUE U MPOCTEHUINNE CTEPEOMETPUUYECKUE 3a/1auu
HA HaXOXXJIEHWE TeOMETPUYECKHX BEIMYUH (IJIMH, YTJIOB, TUIONIaAEH, 00BEMOB)
(¥20);

® ICIMOJB30BaTh npu peleHuu CTEPEOMETPUIECKIX 3a1aq
IIaHUMeTpuuecKkre GpakTbl U MeToabl (Y21);

® TIPOBOAUTH JOKAa3aTEIbHBIE PACCYKJICHUS B X0 perieHus 3a1ad (Y22);

® JCIOJIb30BaTh NPUOOPETCHHBIC 3HAHUS M YMEHHS B MPAKTUUYECKOUN
NeSATEILHOCTH U TTOBCEHEBHOM >Xu3HU (Y23) nisi:

. TPaKTUYECKHX pacueToB 1o (Qopmynam, BKIOUas (HopmyIsl,
coJiepKalnue CTEMEHU, PaTUKaIIbl, JOTapu(PMbl U TPUTOHOMETpUUYECKHE (DYHKITHH,
UCIIOJIB3YsI TIPH  HEOOXOTUMOCTH CIPAaBOYHBIC MaTEpHAIbl W TPOCTEHIIIHNE
BBIYHCIIUTEIILHBIC YCTPOUCTBA,

« ONHUCaHUs C TOMOUIbI0 (YHKIMI pa3IMYHBIX 3aBUCUMOCTEH,
MpeCTaBICHUs UX TpadUuecKu, UHTEpIpeTa rpaduKoB;

. pCHICHWS TPUKIATHBIX 3a7a4, B TOM YHCIE COLHAILHO-
PKOHOMHUYECKUX W (U3UYECKUX, HA HAMOOJBIIINEC W HAWNMCHBIINE 3HAUCHUS, Ha
HAXO0XKJIEHUE CKOPOCTH U YCKOPCHUS,

. TIOCTPOEHUS ¥ WCCIENOBAHUA TPOCTEHIINX MaTeMaTHYECKUX
MOJICJICH;
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« aHaNM3a peajbHbIX YUCIOBBIX JAaHHBIX, MPEICTABICHHBIX B BUJE
JuarpaMm, rpauKos;

« aHanu3a MH(pOpMAaIMU CTATUCTUUYECKOTO XapaKTepa;

. HuccienoBaHMs  (MOICNHMPOBAHHUSA) HECIOXKHBIX MPAKTUYECKUX
CUTYallMil Ha OCHOBE U3YUYEHHBIX ()OPMYI U CBOUCTB PUTYD;

«  BBIYUCIICHHUS 00BEMOB u ioaaeu MOBEPXHOCTEM
MPOCTPAHCTBEHHBIX TeJl MPU PEHICHUH MPaKTUYECKUX 3a/lay, HUCIOJb3ys MpH
HEO0OXOMMOCTHU CITPABOYHHUKH M BBIUMCIUTEIHHBIC YCTPONCTBA.



2. CTPYKTYPA U COAEP/KAHUE JUCIIUITJIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHO# padoThl AJ151 04HO (GopMBbI

00y4yeHust

Bup yuebHo# paboThl

O0BbEeM YacoB

MaxkcumanbHas yueOHas Harpyska (BCero) 319
OO0s3aTenbHas ayIMTOpHAs yueOHast Harpy3ka (BCero) 297
B TOM YHCIIE:
JeKyuu 123
NpaKkmudecKue 3aHamus (6 mom yucie NPOMeNCYmoyHas ammecmayus) 174
CamocTtosTenpHas pabora o0ydaromierocs (BCero) 2
B TOM YHCJIE:
3ayuusanue oopmyn, npasuii, meopem, c80LUCME 1
8bINOIHEHUE UHOUBUOYANbHBIX 3A0AHULL 1
paboma Hao owmudKamu
1n0020M0O6Ka OOKNA008
Kouncynpranumn 2
[IpomexxyTouHas arrecTanys B (hopMe IK3aMeHa 18

2.2. O0bem yueOHOM JUCHUILIMHBI M BUABI y4eOHOM padoThI 11l 3204HOM

¢hopmbI 00yUeHUs

Bup yae6HO# paboThI O0bem yacoB

MaxkcumanbHas yaeOHas Harpy3ka (BCero) 319
O06s13aTenbHas ayJUTOpHas ydeOHasi HarpysKa (Bcero) 26
B TOM YHUCIIE:

JleKyuu

npakmuiecKue 3aHAmMus(8 mom Yucie npomMedHCymounas ammecmayus) 26
CamocrositenpHas pabora oOyydaromierocs (Bcero) 275
B TOM YHUCIIE:

peuierue mpeHupoB8OUHbIX YUPANCHEHU 105

camocmosmenbHoe uzyueHue paz0enoes 136

3ayuusanue oopmyn, npasuii, meopem, c8oLUCM8 12

8bINOJIHEHUE UHOUBUOYATbHBIX 3A0AHUT 8

8bINOJIHEHUE OOMAUHEl KOHMPOTbHOU paOOmbl 10

1n0020Mo6Ka OOKIA008 4
[TpomexyrouHass arrectanusi B (¢opMe: 3alluThl JOMAIIHEW KOHTPOJIbHOM 18

pa6OTLI M OK3aMCHa




2.3. TemaTu4yecKuii JIAH U COAEPKAHNE TMCUMILUINHBI JJI1 04HOM (popMbI 00yUeHUs1

3HaHUS U yMEHUs,

(hopMHUPOBAHHUIO
Haumenosanne Copneprxanue yueOHOro MaTepuaia U (GOpMbI OpraHU3alUH JEeITEILHOCTH 00yYaronixcst O0BeM vacoB KOTOphIX
pas3/iesioB U TeM crocoOCcTByeT
JJIEMEHT
POrpamMMbl
1 2 3
Jlexnmst: 1 31, 32
Beenenue 1.Ponp MaTeMaTHKH B HayKe, TEXHUKE, IJKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTHAX U MIPAKTUYECKOHN NS TEIFHOCTH.
Ilenu 1 3aJ1a4u U3YYEHUs MaTEeMaTHKU ITPU ocBoeHMH crernanbHocTeit CITO
Paznen 1 Pa3BuTHe NOHATHS O YUCIIE
Jlexrmm: 4
1. Llenble u panMoHaIbHbBIE yKcia. JleHCTBUTEIbHbIC YHUCTIA.
2. IlpubnmxeHHbIe BhrunciieHus. KomriekcHble ynciia
T 11 [MpakTHyeckue 3aHATHS 6
P ema | 1. BemmonHenue apuMeTHIeCKUX ASHCTBUI Hal YUCIIAMH, COYETasl YCTHBIE U MMCHMEHHBIEC TIPHEMBI
a3BUTHE MOHATHS O o M . N .
. 2.HaxoskeHue OpUuOIUKEHHbIX 3HAYEHUH BEIMUUH U IIOTPEIIHOCTEH BbluMCIeH1 (a0COMOTHOM H OTHOCUTENBHOI). 33,34, Y2, V3,
3.CpaBHeHHe YHCIIOBBIX BhIpakeHHH. Haxoxaenne ommooK B mpeoOpa30BaHMAX M BEIYMCICHUSIX y4, Vil
CamocrosTenbHast paboTa 00ydJaromxcs
1. 3akperuieHre OCHOBHBIX CIIOCOOOB peIleHUs ypaBHEHHI. BhInoHeHNe 3a1aHuii 110 OTKPBITHIM TECTaM
2. Noknan: «HemnpepbiBHBIE qp0o0ON»
Paznen 2 Kopnu, cTenenu u gorapudMbl
Jlexun 4
1.KopHu HaTypanpHON CTETIEHHN U3 YHCIa U UX CBOMCTBA. CTENeHH ¢ pallMOHANbHBIMU IIOKa3aTeNsIMHU, UX CBOICTBA.
CreneHu ¢ IeHCTBUTENFHBIMU ITOKA3aTEIAMH.
2.CBOHCTBa CTENEHH C JICHCTBUTEIEHBIM ITOKA3aTEIIEM.
IIpakTudeckue 3aHATUS 11
1.Brruncienue u cpaBHeHHE KOpHEi. BhImonHeHne pacyeToB ¢ paguKaiaMH.
Pemennie nppanuoHaibHbIX ypaBHEHUH
Tema 2.1 2.Haxox1eHue 3HaueHUM CTereHel ¢ pallMOHAIbHBIMU [T0Ka3aTEIsIMU. 33,34,V¥2,V3,
KopHu u crenetu 3.CpaBHeHHE CTEMEHEH. v4 vl
4.TIpeoOpa3oBaHus BBIpaXKEHHH, COJIEPIKAIINX CTEIIEHH.
5.Pemienune noka3saTenbHbIX ypaBHEHUI.
6.Pemienue npukiaaHbIX 3a1a4.
CamocrosrensHas paboTa yJammxcs
1. BrmonHeHWe MHANBUAYAIBHBIX 3aJaHUH 10 PEIISHNIO HPPALMOHANBHBIX U TOKA3aTeIbHBIX YPaBHEHUH, 1O
peoOpa30BaHUI0 YUCIOBHIX M OYKBEHHBIX BRIPAKCHHUH, COACPIKAIINX PaTUKaIIBI
Tema 2.2 Jlexuun 4
Jlorapudm. JTorapugm | 1.OcHOBHOE norapudMu4ecKoe TOKIAECTBO. [leCATHYHbIE U HATYPATIbHBIE JIOrapU(pMBI. 33.34. V2. V3
4yclia 2. IlpaBuna peiictBuii ¢ norapupmamu. I[lepexo kK HOBOMY OCHOBaHHMIO. % 4 3}1 0 ,Yl !
[TpeoGpasosanue 3.IpeobpazoBanue J0rapu)MUIECKUX BBIPAKCHUH ’ ’
anredpauIecKux [MpakTHyeckue 3aHATHA 11
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BBIPAKEHUI

1.Haxoxnenne 3HaueHui jorapudma 1o npou3BoJILHOMY OCHOBAHHIO.
2.Ilepexo OT OXHOTO OCHOBAHHS K JPYTOMY.

3. Beraucnenne u cpaBHEHUE JIOTapHU(PMOB.

4 JlorapudmupoBaHue W TOTCHINPOBAHNE BBEIPAKCHUI.
5.11pubmrkeHHbIe BEIMUCICHUS U PEIICHNS MPUKIIAJHBIX 3a/1a4.

6. Perenne morapuMUUIECKUX YPAaBHEHHH.

CamocrosrenbHas paborta
Brruncienue orapugMoB, peleHre JorapuMHUIECKUX ypaBHEHUN

Pazgen 3

[IpsiMbIe W TNIOCKOCTH B IMTPOCTPAHCTBE

Tema 3.1
[TapannensHOCTD B
MIPOCTPAHCTBE

Jlexuuu:
1.B3auMHO€e pacrnosio;keHUe IBYX MPSIMBIX B IPOCTPAHCTBE.
2 IlapannenbHOCTh OPSMOM U MIOCKOCTH. [lapannenbHOCTh IIOCKOCTEH.

CamocTositenbHast pabora: 1. M3ydeHne TeopeM 0 MapauieibHOCTH B IPOCTPAHCTBE

33,34,V2,V3,
Y4,V12,V13,
Y16 V17

Tema 3..2
IlepneHIUKyYISPHOCTD
B [IPOCTPAHCTBE

Jlexyn:
1 IlepnieHANKYISIPHOCTD MPSIMOM M TUIOCKOCTH. [lepreHAnKyIsip ¥ HAKJIOHHAS. YTOJ MEXIY IPSIMOH U INIOCKOCTBIO.
2.Yros MeX1y II0CKoCTAMU. JIByrpaHHblil yrou. IlepneHaukynspHOCTh ABYX INIOCKOCTEM.

IIpakTrdeckue 3aHATHA

1.IIpu3HAaKH B3aHMHOI'O PACHOJO0KEHUS NPSAMBIX. YTOJ MEXAY NPSIMBIMH.

2.B3anMHOe pacnoioKeHHe IPSAMBIX U INIOCKOCTEH.

3.IleprieHauKyIAp U HAKIOHHAS K IJIOCKOCTH. YTOJI MEX]y NMPSIMOI U IIIOCKOCTBIO. TeopeMbl 0 B3aMMHOM
PacCIIOJIOKEHUU IPSIMOM U IIocKocTU. Teopema o Tpex NEepIeHUKYIIIpax.

4.IIpu3HaKy U CBOMCTBA MapaIeNIbHbIX U MEPHIEHIUKYISPHBIX MIOCKOCTEN.

CamocrosrenbHas paboTa:
1.BpinonHeHrne TpEHUPOBOYHBIX 3a/laHUi TI0 TEME
2. Jloxnan «IlapannenpbHOe TPOEKTUPOBAHUE

33,34,VY2,V3,
Y4,V12, V13,
Y16 V17

Tema 3.3
I'eomeTpuueckue
npeoOpa3oBaHUsL

MIPOCTPaHCTBa

Jlekun

1.'eomeTpudeckue mpeoOpa3oBaHus MPOCTPAHCTBA: MaPAIIEIbHBIN IEPEHOC, CAMMETPHUSI OTHOCUTEIHHO TIIOCKOCTH
2. ITapamtenbHoe mpoekTHpoBanue. [1101aap OpTOroHAIBHOM IpoeKiuy. V300pakeHue MpOCTPaHCTBEHHBIX QUTYD
3. PaccTostHHE OT TOYKH 0 ITOCKOCTH, OT MPSIMOH JI0 IIOCKOCTH, PACCTOSTHAE MEXY IIOCKOCTIMH, MEXKITY
CKPEIUBAIOIIUMHUCS MPSIMBIMH, MEKAY IPOU3BOJEHBIMU (DUTYpaMH B IPOCTPAHCTBE.

[IpakTuueckue 3aHATH
1.ITapannenbHOe NPOEKTUPOBAHUE U €T0 CBOMCTBA. Teopema o IOl OPTOrOHAIBHON MPOEKIMU MHOTOYTOJIbHUKA.
2.B3anMHOE pacroioKEHUE MPOCTPAHCTBEHHBIX PUTYP.

33,34,¥2,V3,
Y4,V12,VY13,
Y16 V17

Pasnen 4

KombuHaropuka

Tema 4.1
DJeMEHTEI
KOMOWHATOPHUKH

Jlexuun

1.0OcHOBHBIE TTIOHATHSI KOMOMHATOPUKY. 3a1a4K Ha MOACYET YUCIIa Pa3MEIIeHNH, IepecTaHOBOK, COUE TAHHH.
2.Pemenne 3agau Ha iepedop BapuanToB. @opmyna 6uHoma Herorona. CBoiicTBa OMHOMHHAIBHBIX KO (QHUIIUEHTOB.
Tpeyronsauk Iackais.

[IpakTryeckue 3aHATHS

1.McTopus pa3BUTHS KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEH M CTATHCTHKH U WX POJb B PA3IUYHBIX chepax
YeJI0BEYECKOM )KU3HEAEATEIbHOCTH.

2.IIpaBuna KOMOWHATOPHUKH.

3. Pemennie KOMOMHATOPHBIX 3a/1a4.

33,34,V2,V3,
v4.,V14, VY15,
y23
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4.Pa3MeHIeHI/IH, COYCTaHMs U ICPECTAHOBKMU. bunom Herotona u TPCYTOJIbHUK ITackas. HpI/IKJ'Ia)IHI)Ie 3aJa4u.

CamocrosTensHas padboTa
1.Penienne TpeHUPOBOYHBIX 3a1aHMH 1T0 KOMOWHATOPHKE
2.DopMyIIbl COYETAHHUH, IEPECTAHOBOK, Pa3MEIICHUI

Paznen 5 KoopauHate!l 1 BEKTOPBI
Jlexunn
1. IlpsimoyronbHast (JeKapToOBa) CHCTEMa KOOPAMHAT B MpocTpaHcTBe. PopMyita pacCTOSIHUS MEXIY ABYMsS TOUKAMH.
YpaBHeHUs cepbl, INIOCKOCTH U TIPSIMO.
IIpaxkTryeckue 3aHATUA
Tema 5.1 1.Bekropsl. [leiicTBusI ¢ BEKTOpamH. 33,34, V2, V3,
IIpsiMoyroneHas 2.JlekapToBa CHCTEMa KOOPIMHAT B IPOCTPAHCTBE. V4.,V12, V13,
CUCTEMA KOOPAWHAT | 3 VpaBHEHHE OKPYKHOCTH, CEpBhI, INTOCKOCTH. Y16 V17
4.PaccTosiHuE MEXKIY TOUKAMH.
CamocrosrensHas padborta
1.BrinosnHeHne MHAUBUYAJIbHBIX 3aJaHUN HA IEUCTBUS C BEKTOPAMHU
2.V3y4eHue ypaBHEHUH OKPYKHOCTH, c()epbl, ITIOCKOCTH, PACCTOSIHUSL MKy TOUKAMH
Jlexunu
1.Bektopel. Monyne BekTopa. PaBeHcTBO BekTOpOB. Cll0KEHHE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO.
2. Pa3nokeHue BEKTOpa 110 HAIpaBICHUSAM. YTOJI MEXLy ABYMs BeKTopamHu. [Ipoekius BeKTopa Ha OCb.
3.Koopaunats! Bektopa. CKaIpHOE IPOU3BEICHNE BEKTOPOB.
4.Mcnonp30BaHUE KOOPAMHAT U BEKTOPOB IIPU PELICHUH MaTeMAaTHYeCKUX U IPUKJIAJHBIX 3a/a4.
Tema 5.2 [pakTHyecKne 3aHATHS 33,34,V¥2,V3,
BekToph! 1.JleficTBYSA C BEKTOPAMH, 33JaHHBIMU KOOPMHATAMH. Y43;31,6123” 13’713,
2.CraispHOE POU3BEICHIE BEKTOPOB.
3. BekTopHOE ypaBHEHUE NPSMOH U IIIOCKOCTH.
4. Vicnonb30BaHNE BEKTOPOB IIPH JOKA3aTEIBECTBE TEOPEM CTEPEOMETPHHU.
CamocrosrensHas padora
1. Hcnonp3oBaHne BEKTOPOB NPH PELICHUN CTEPEOMETPUIECKUX 3a1ad
2. BekTopHOE 3a1aHK€e MPSAMBIX M IIIOCKOCTEN B MPOCTPAHCTBE
Paznen 6 OCHOBBI TPUTOHOMETPUHU
Jlexun
1.Pagnannas Mepa yria. BpamarensHoe nsmkeHne. CHHYC, KOCHHYC, TAHT€HC U KOTAaHT'€HC YHUCIIa.
2.®opmyel npuseieHUs. PopMyiisl cnoskeHus. @opmynsl yaBoeHHs PopMyITbl TOJIOBHHHOTO YIIIA.
Tema 6.1 TTpakTHYeCcKUe 3aHSITHS
OCHOS‘:II_’SBTI?;:TH’L 1.PaguanHbIil METOI U3MEPEHHSI YTIIOB BPALIEHUS U CBA3b C TPalyCHON MEpPOL. 33,34, V3, V4
TPHrOHOMETpHYECKHE 2.OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA
TOXIECTBA 3.®opMyIIEl IPUBEAEHUS.
CamocrostenbHas paboTta: 3ayunBaHHe ONpeJeNIeHUI TPUTOHOMETPUIECKHX (PYHKINH, MX 3HAKOB 10 YETBEPTSIM,
(hopMyIT 1 3HAUEHUH HEKOTOPHIX YTIIOB
KoHTponbHast padboTa
Tema 6.2 Jlexuun
Tpeo6pasoBatyie 1.IIpeobpa3oBaHne CyMMBI TPHTOHOMETPHIECKUX (QYHKIIMII B IPOM3BEACHNE U IPOU3BEICHNS B CyMMY. Bripakenne
HPOCTENIIMX TPUTOHOMETPHIECKUX (PYHKIIUI Yepe3 TAHTeHC MOJIOBUHHOTO apryMEHTa. 33.34. V3. V4
TpUroOHOMETpHYECKHUX | 2. IIpocreiimme TpuroHoMeTprdeckue ypaBHeHus. [IpocTelnine TpUroHoOMeTpUIeCKIe HEPaBeHCTBA. T
BBIPAKCHUIA 3.006patHbIe TPUTOHOMETpHUIECKHe QYHKIINN. APKCUHYC, apKKOCHHYC, apKTaHTEHC.
TpuroHoMeTpuieckie |[Tipaxriueckue 3aHATHS:
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ypaBHEHHUS U
HEepaBeHCTBA

1.®opMyJIBI CIIOKEHHMS, YIBOCHHSI, IPEOOpPa30BaHNE CyMMBbl TPUTOHOMETPUYECKUX (QYHKIIMH B IPOU3BEACHUE.
2..ITpeobOpa3oBanue MPOU3BEACHUS TPUTOHOMETPHUICCKIX (QYHKITHI B CyMMY.

3. IIpocrefimme TPUTOHOMETPUICCKHIE YPABHEHUS I HEPAaBEHCTBA.

4.006paTHBIe TpUTOHOMETpHIecKHe (PYHKINU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.

CamocrosrenpHas pabora
Joxnansl: «TpuroHoMeTpruuecKre ypaBHEHUS, IPUBOAUMBIE K KBaApaTHBIMY, « OJJTHOPOIHbIE TPUTOHOMETPHYECKUE
ypaBHEHHs», «BBeeHe HOBOM MepeMEHHOM MPY PEILICHNH KBAaJPaTHOTO YPaBHEHUS»

Pasnen 7

DYHKINMH, UX CBOHCTBA U rpaUKH

Tema 7.1
O®yukuuu. CoiicTBa
¢ynkumid. O6patHbie

GbyHKIMN

Jlekun

1. ®ynkuun. O6nacTe onpeieneHus 1 MHOXKECTBO 3HaYeHH; TpaduK GyHKINHU, HOCTpOeHHE rpadKOB QYHKIIHH,
3aJaHHBIX Pa3INIHBIMH CIIOCOOAMH.

2. CpotictBa QpyHKIHH. MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OTPAaHHIEHHOCTD, IIEPHOINIHOCTE. [IpoMexyTkn
BO3pacTaHMs M yOBIBaHMS, HAHOOJbIIEe U HANMEHbIIICE 3HAYEHNS, TOUKH SKCTpeMyMa. ['padudeckast nHTEpIIpETaLHs.
[Tpumeps! GpyHKINOHATBHBIX 3aBHCUMOCTEH B peallbHbIX MPOLECCax U SBICHUAX. ApH(METHIECKHIE ONepanny Hal
¢yaxumsamu. CrnoxHast QyHKIHS (koMmrmo3utwst). [loHsITHe 0 HepephIBHOCTH (PYHKIINH.

3. Oopartnsbie GpyHkuuu. O6IacTh OMpeIeieHus 1 001acTh 3HaUCHMH 00paTHON GyHKIMH. ['paduk 0OpaTHOH GyHKITUH.

IIpakTudeckue 3aHATUSL:

1.ITpuMepsl 3aBHCUMOCTEN MEXTy NEPEMEHHBIMY B PeaIbHBIX IPOLECCaX U3 CMEXKHBIX AUCIUILINH.
2.0mpenenenre (yHKIAN.

3.IToctpoenne n ureHue rpadukoB QyHkui. MccnemoBanne QyHKINN.

4.CBoticTBa THHEHHOMN, KBaIpaTUIHOM, KYCOYHO-TMHEHHON M TPOOHO-THHEHHON (QYHKINH.

33,34, Y4, V5,
V6.,Y7,V8,VY9,
v10, V11

Hroro 3a 1 cemectp

136

Tema 7.2
CreneHHbIe,
NOKa3aTelbHBIEC,
JorapupMuIecKue U
TPUTOHOMETPUUECKHE
(hyHKIHN.

Jlekun

1.0Onpenenennst pyHKIMH, UX CBOMCTBA U TpadUKH.

2.IIpeoOpa3oBanus rpadukoB. [lapamienbHEI IepeHOC, CHMMETPHUS OTHOCHTEIBHO OCeH KOOPAWHAT M CUMMETPHS
OTHOCHTEIIFHO Hadaia KOOPAUHAT, CHAMMETPHUS OTHOCUTEIHHO IPSMOH Y = X.

3. Pactshxenue v cxatue BJOJb OCed KOOpAMHAT.

[MpakTryeckne 3aHATHA

1.HenpepsiBHble U nepuoandeckue ¢pynkiuu. CpoiicTBa 1 rpaduky CUHYyCa, KOCHHYCa, TAHI'€HCA U KOTaHIeHca.
2.006parubie pyHKIUH U uX rpaduku. OOpaTHbIe TPUTOHOMETPHYECKUE ()YHKIIUH.

3.IIpeodOpa3oBanus rpaduka GpyHkiuu. ['apMonnueckue konebanus. [IpukiaHpie 3a1auH.

4.Tloka3aTenbHbIE, Jorapu(pMUIecKne ypaBHEHUS

5. TpUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

CamocrosrenpHas pabora
1. Joxnansl: «Iloka3zaTenapHble ypaBHEHU ¢ ITapaMeTpaMu», «Jlorapupmudeckrne ypaBHEHUs ¢ TapaMeTpaMin
2. Pemenue rnokasartenbHbIX, JOrapu(MHIECKUX, TPHTOHOMETPUUECKUX YPAaBHEHUH

33,34, V4, V5,
V6,Y7, V8, Y9,
V10, V11

Pasgen 8

MHOTOrpaHHHKH U KPYTJIbIC TENa

Tema 8.1
MHororpaHHuKu

Jlexuun

1.Bepmunsl, pebpa, rpaHr MHOTOTpaHHHKA. Pa3BepTka. MHOTOrpaHHbIe YIiibl. Beimykiieie MHOTOTpaHHUKH. Teopema
Oiinepa.

[Mpu3sma. Ilpsimast 1 HaksoHHas npusMa. [IpaBunbHas npusma. [apamnenenmnen. Kyo6.

2 Ilupamuna. IlpaBunbHas nupaMuza. Y cedeHHas nupaMuzia. Terpasap.

CumMmetpuH B Ky0Oe, B mapajuleNeuIe/ie, B IPU3Me U TUpaMHuIe.

3.Ceuenns Ky0a, IPU3MBI U TUPAMHUIBL.

33,34, V19, ¥20,
v21,Y22
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[IpencraBieHue 0 MpaBHUIIBHBIX MHOTOTPaHHHUKAX (TeTpadape, Kyde, OKTasape, TOACKadApe U UKOCadIpe).

[IpakTuueckue 3aHATH

1.PaznuyHble BUIBI MHOTOTPaHHHUKOB.
2.Ux m300pakeHus1.

3. CeueHust, pa3BepTKU MHOTOTPAHHUKOB.
4. Ilnonagp NOBEPXHOCTH

CamocTosTensHas padora
1. HJoxnan «IIpaBuiibHblE U OJIyIPaBUIbLHBIE MHOTOT PAHHUKU
2. PemieHne TpeHHPOBOYHBIX 33124 HAa BEIYHMCICHHUE 3JIEMEHTOB MHOTOTPAHHUKOB U TIOCTPOCHUE CEUCHUI

Jlekun
1.Humuaap u koHyc. Y cedeHHBIH KoHyc. OCHOBaHME, BRICOTA, OOKOBAs IOBEPXHOCTD, 00Opa3yromasi, pa3BepTka. OceBbie

Tema 8.2 CEYEHUs U CEUEHMs], TapalIeIbHbIE OCHOBAHHIO.
Tena u mosepxuoctu | 2. llap u chepa, nx ceuenust. KacarenpHas miockocTs K chepe.

BpAICHUS [pakTrdeckue 3aHATHS
1.Buapl cumMmeTpuii B IpOCTPAHCTBE.
2.CuMMeTpus TeJ BpallleHHs] ¥ MHOTOTPaHHUKOB.
Jlexuun
1.06bem u ero usmepenue. MHTerpansHas popmyna oobema. @opmyrsl 00bemMa Kyba, IpsSMOYTOJIEHOTO
napasiesenunesa, NpU3Mbl, HUIHHAPA.
2.®opmyisl 00beMa MUpaMUIB! K KOHyca. DopMyIIsl IIIOMAAN TOBEPXHOCTEH MIIIMHPA U KOHYCA.
3. fD06pMym>1 obbema mmapa u wiomaau cepsl. [logodue ten. OTHOLICHUS TUIONIAIEH TOBEPXHOCTEH 1 00HEMOB 33,34, V19, V20,
10JTOOHBIX TEJI.
[IpakTrdeckue 3aHATHA yal,vz

Tema 8.3 1. Beraucnenwue rromaaeit 1 00eMOB.

I/I3M€p6HI/IH B 2. I/IHTeI‘paHI)Ha}I ¢)0pMyna o0beMa.
TeOMETPHH 3.®@opmynel 06beMa Kyba, IPSIMOYTOJIBFHOTO Mapauleenune1a, IPU3MbI, HUIHHAPA.

4. ®opmynsl 06beMa MHpaMHIBl U KOHyca. PopMyIIbl IO N TOBEPXHOCTEH IMIMHIPA U KOHYCa.
5.®@opmyner 00bema mrapa u mromanu chepsl. [logobue Ten. OTHOMIEHUS IUIOMIAEH MOBEPXHOCTEH 1 00HEMOB
MOJOOHBIX TEJI.
CamocrosrensHas padora
1. Hokman: «KoHH4YecKue ceueHus U X IPUMEHEHHE B TEXHUKE)
2. N3ydenue GpopMya 00bEMOB U IUIONIA/ICH NOBEPXHOCTH, PEIICHHE TPEHHPOBOYHBIX 3a/1a4

Paznen 9 Hauana MmaTemMaTHueckoro aHaausa
Jlekuu
1.Crioco65I 3a1aHus ¥ CBOWCTBA YHCIIOBBIX TOCHenoBaTensHOCTel. [ToHATHE 0 TIpeiene mocine0BaTeIbHOCTH.
CyuecTBoBaHMe Ipefiesia MOHOTOHHON OrpaHHMYEHHOH NMOCIe10BaTEbHOCTH.
2. CymmupoBaHHe IocieroBaTenbHoCcTel. beckoneuHo yOpIBaromas reoMeTpruIecKasi IPOTPeccHsi U ee CyMMa.
IIpakTrueckue 3aHATUS

Tema 9.1 1.YucnoBas rmocienoBaTebHOCTb, CIIOCOOBI €€ 3a/1aHMsl, BEIYMCICHUS WICHOB MOCIIEA0BATEIILHOCTH. 33,34,V1, V2,

THocnenosarenbHocTy 2. Ilpeaen nocaen0BaTENbHOCTH. v8,y23

3.CyMMHUpOBaHHE MOCIEA0BATEIBLHOCTEH.
4.beckoHeuHO yObIBaIOIIAsi FreOMETpUIECcKasi IPOrpeccusi.
CamocrosrenbHas padora
3ayunBaHHUE onpe/eacHui. BelnoIHeHHEe TPEHUPOBOYHBIX 3aJaHUI

Tema 9.2 Jlekiuu 33,34, V1,V2,
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[TpoussoaHas 1.ITonsiTre o mpou3BOAHON QYHKINH, €€ TeOMETPUUECKHN 1 (PU3MUECKHI CMBICI. YpaBHEHUE KacaTeIbHOW K IrpaduKy V8,v23
¢GbyHKINN.
[Ipou3BonHBIE CYMMBI, pa3HOCTH, IPOM3BEACHU, YacTHBIE. [IpON3BOTHBIC OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIHA.
2.IIpuMeHeHre IPOU3BOIHOM K HCCIEOBaHUIO (PYHKIINIT U TOCTpoeHuIo rpadukoB. [Ipon3BoaHbIe
00paTHOW (YHKIHNN ¥ KOMIIOZHUITUH () YHKITHH.
3.IIpuMepsl UCHIOTB30BAHUS IPOU3BOAHOM I HAXOXKACHUS HAWITYUIIEro PeleHNus B IPUKIAJHBIX 3aadax.
Bropas npon3BoHas, ee reoMeTpuuecKuid U puznueckuil cMbIci. HaxoxaeHne ckopocTy Juist poliecca, 3alaHHOTO
dhopmyIoit u rpaduKOM.
[IpakTryeckue 3aHATHA 10
1.IIpon3BoaHas: MEXaHUYECKUNA U T€OMETPUUECKUI CMBICI TPOU3BOIHOM.
2.YpaBHEHHE KacaTeJIbHOH B 00LIEM BH/IE.
3.IIpaBwia u popmyisl quddepeHnnpoBaHs, Ta0IMUIIAa TPOU3BOAHBIX JICMEHTAPHBIX (DYHKITHIA.
4.UccnenoBanre GpyHKINH C TIOMOILBIO TPOM3BOIHOM.
5.Haxoxaenne HanOonpIIero, HANMEHBIIETO 3HAUYCHIS U SKCTPEMAaJIbHBIX 3HAUCHUH () YHKITHH.
CamocrosrensHas padboTa
1.UccnenoBanue GyHKINH B TOCTPOCHHE TpaduKa ¢ TIOMOIIBIO TPOU3BOTHON
2.Haxox/1eHre HauTyqIlIero pemeHus B MPUKIIaJAHbIX 3a/1a4ax
Jlexumn 4
1 .IIpumeHeHNE OMPEETICHHOTO HHTETpaja Ul HaXOXKICHHUS DOl KpUBOIHHEHHON Tpanennu. @opmyna HeroToHa-
Jleiibuuna.
Tema 9.3 2.[lpumepsl IpuMeHeH s HHTerpaa B (PU3UKE U TEOMETPHH.
TlepBooGpasHas 1 [pakTrdeckue 3aHATHS 8 33.34. V1. V2
MHTErpal. 1.MuTerpan u nepBoobpa3Hasi. Ve Vo3
IpumMenenne 2. IIpumeHeHne onpeaeeHHOTO HHTeTpaja Ul HaX0XKACHUS IUIONIAa I KPUBOJIMHEHHON Tpanenun ’
UHTErpana 3. Teopema HrtoToHna-JleiiOHuna.
4.IlpuMeHeHne MHTerpaia K BEIMUCIECHHIO (DU3MYECKUX BEJIMYUH U IUIOIIAEH.
CamocrosrenpHas pabota
TpeHupoBoYHAs paboOTa IO BEIYHCICHUIO ONPEACICHHBIX HHTEIPAJIOB M X IPUMCHEHHE
3ammTa HHIMBUIYAIFHOTO IPOCKTA
Pazpen 10 DNEeMEHTHI TEOPUH BEPOSITHOCTEN U MaTEMaTHUECKOM CTATUCTUKU
Jlexkuun 6
1.Co0bITHE, BEPOSITHOCTH COOBITHS, CJIOKCHHE U YMHOKECHUE BEPOSITHOCTEHA.
2.IlonsiTre 0 HE3aBUCUMOCTH COOBITHH. JJMCKpeTHas cily4aiiHasi BEIMYMHA, 3aKOH €€ pacrpeieIeHus.
3.UncnoBble XapaKTEPUCTUKH JUCKPETHOHN CIIydaliHOM BeqW4uHbI. [IOHATHE 0 3aKOHE OOJIBIINX YHCEN.
Tema 10.1 [IpakTryeckue 3aHATHA 5 5 5 10
eMeHTE TeopHH l.Knaccnqecgoe OIpeJIeNIEHUE BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpeMa O CyMMe BepoATHOCTEH. 2. Beruncnenue 33,34,VY1, V2,
. BEPOSATHOCTEH. V8,¥23
BEPOATHOCTCH 3.JluckpeTHas ciydaliHas BEJIMUMHA, 3aKOH €€ paclpe/eICHusI.
P y4 , pacnpen
4.YwucnoBbie XapaKTEPUCTUKU TUCKPETHON CITyYaifHOI BeTHMYUHBI. 3aKOH OOJBIINX YUCEI.
5.11puknannele 3a/1a4u.
CamocrosrenpHas pabota
Hoxnan: «CxeMa NOBTOPHBIX UCIIbITaHUN bepHyuim»
Jlexun 6
gﬁg/{;eﬁl’é 1.IlpencraBnenne gaHHBIX (TaONHIIBI, TUATPAMMBI, Tpad¥KH ), TeHEpaIbHas COBOKYITHOCTE, BRIOOPKA, CpeaHee 33.34. V1. V2
o apudmernyeckoe, Meauana. [ToHsATHE 0 3a7a9aX MaTeMaTHIECKON CTATHCTUKH. ‘e vna
Magg/ITa;gTqﬂeSI(on 2.Penienne mpakTHYECKUX 334324 C IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB. v8,v23
[IpakTHyeckue 3aHATUS 6
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1.IlpencTaBineHUE YHUCIOBBIX TAaHHBIX.
2. ITpukaagHbIC 3a1a4H.

CamocrosrensHas paborta
3ayuynBaHUe HOBBIX MOHSATHHI M NpaBuil. PenieHne TpeHMPOBOYHBIX 3324

Pasgen 11

YpaBHEHHS U HEPABEHCTBA

Tema 11.1
VYpaBHEHUS U CUCTEMBI
ypaBHEHUU

Jlexunn

1. PanmoHnanbHbIe, MppalMOHANIbHbIE, I0KAa3aTeNIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHS I CHCTEMBI.
2.PaBHOCHIIBHOCTD ypaBHEHHH, HEPABEHCTB, CHCTEM.

3. OcHOBHBIE IPUEMBI UX peIIeHHUs (Pa3I0KEeHHE Ha MHOKUTEN!, BBEJICHHUE HOBBIX HEM3BECTHBIX, IOJACTAHOBKA,
rpaduyeckuii MeTon).

IIpaxkTryeckue 3aHATUA

1.Kopau ypaBHEHMIA.

2.PaBHOCUIILHOCTh YpaBHEHUU.

3. IIpeoOpa3zoBaHme ypaBHSHUH.
4.OCcHOBHBIE IPHEMBI PEIICHUS YPaBHCHHH.
5.Pemienue cucreM ypaBHEHUI.

10

CamocrosrenbHas padborta
TpeHrpoBo4Hast paboTa 110 PELICHUI0 YPABHCHHUH Pa3IndHbIMU CIOCO0aMHU

33,34,VY2,V3,
V4.,V12,V13,
Y16 V17

Tema 11.2
Hepasencrna

Jlexunu
1. PanimoHanbHbIe, MppallMOHaIbHbIC, TOKa3aTeNbHbIE K TPUTOHOMETPHUUECKIE HEPABEHCTBRA.
2.OCHOBHBIE IPUEMBI UX PEIICHHUS.

[MpakTryeckne 3aHATHSA:
1.Penienne HepaBeHCTB
2. ParmmonaneHble, HppaAIOHAJIBHEIC, TOKa3aTeIbHbIC U TPUTOHOMETPUYECKHE HEPaBeHCTRA

CaMocTosTelIbHas pa60Ta: Pemrenne PpalMOHAJIbHBIX, HPpPALMOHAJIbHBIX, ITIOKA3aTCJIbHBIX HCPABCHCTB

33,34,VY2,V3,
V4.,V12,V13,
Y16 V17

Tema 11.3
Hcnons3oBanne
CBOMCTB M rpaKoOB
GyHKIUHU MIPH
pelIeHIH ypaBHEHUH U
HEPaBEHCTB

Jlexun
1. Meton uHTEpBAJOB.

2.I300pakeHne Ha KOOPANHATHOM INIOCKOCTH MHOXECTBA PEIICHUH YPaBHEHUI N HEPABEHCTB C IByMs IIepEMEHHBIMU

U UX CUCTCM.

IIpakTrueckue 3aHATUS

1. Ucrnosnp30Banue CBOWCTB U rpaMKOB QYHKIMI JUIsl pEllIeHNs] YPaBHEHUIA.

2.PernieHne HEpaBEHCTB.

3.I'paduueckoe n300paxeHNE MHOXKECTBA PEIICHUH YPaBHEHUH ¢ ABYMS IEPEMEHHBIMHU M UX CHCTEM.

CamocrosrenpHas pabora
Pemenye ypaBHEHHUH M HEPAaBEHCTB C MCIIOJIb30BAHUEM CBOMCTB M TpaMKOB (hYHKIMN

33,34, V2, V3,
V4, V12, V13,
V16 V17

Tema 11.4
IIpuknannelie 3a1auu

Jlexun

1.IIpuMeHeHNE MaTeMaTHYECKUX METOIOB JUTS PEIICHUS COJePKATENbHBIX 33/1a4 U3 PA3TUYHBIX 00J1acTel HAYKU U
TIPaKTUKH.

2.MaTepnpeTanys pe3yibTara.

3.Yyuer peajbHbIX OrpaHUYECHUH.

IIpakTrueckue 3aHATUS

1.Pemenne comepxaTebHBIX 3a7ja4d C UCIOIb30BAaHUEM MaTEeMaTHUECKUX METO/IOB

2.IlpumeHeHne MaTeMaTHYECKNX METOIOB JUISl PEIICHUS CO/IEPKATENBHBIX 33/1a4 U3 Pa3lIMuHbIX 00JlacTeil HayKu 1
MIPaKTUKH.

3.MuTepnperanus pe3ynbrara.

4.Yy4der pealbHbIX OTPAaHUYCHH.

33,34,V2,V3,
V4.,V12,V13,
Y16 V17
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CamocrosrenbHas padborta
Joxman: «MccaemoBanne HEPaBESHCTB C IapaMeTPOM»

IIpomesxyTounas
aTTECTALMS:

Ilo utoram BTOPOI'0 CEMECTpa U3YUCHUA NUCHUIIJIMHBI: 3K3aMCH

18

Koncynpranuu

2

Htoro 2 cemecTp

181

Bcero:

319

2.4. TemaTu4yeCcKMid IJIAH M COepP:KaHNE TUCHUIUIMHBI NPH 32049HOM opme 00yueHust

HanmenoBanue
pasliesnioB U TeM

Conepxanue yueOHOro Marepuaia u GopMbl OpraHU3aLNH JEITEILHOCTH 00yYaroIiXCs

O0BeM 4acoB

3HaHUA U
yYMEHHS,
(hopMHUPOBAHUIO
KOTOPBIX
CHocoOCTByeT
JNIEMEHT
POrpamMMbl

1

2

4

BBenenue

CamocrosTensHas paboTa 00yJaromuxcs

Ponr marematuku B HAYyKE, TCXHHUKC, DKOHOMHKC, I/IH(l)OpMaLlI/IOHHLIX TCXHOJOIHAX 1 HpaKTH‘IeCKOfI ACATCIBbHOCTH.

[lenu W 3a/1a4u U3YUCHUS MAaTEMAaTHKHU ITPU 0cBOoeHMH creranbHocTeit CITO

W

31,32

Pazpgen 1

PasBuTHe OHATHS O YMCIIe

Tema 1.1
Pa3Butue nonsaTus o
JHCIe

IIpakTHyeckue 3aHATHS

1. Brinonnenue apudmMeTnieckux AeHCTBUI HaJl YUCIaMH, COYeTast yCTHHIE U MUCbMEHHBIE TPUEMbI
2. HaxoxzaeHue npuOIMKEHHBIX 3HAYSHU I BEIMYMH U MOTPEIIHOCTEN BhIYUCIICHHH (a0COIIOTHOMN 1
OTHOCHUTEIJILHOM).

3. CpaBHeHHe 4MCIIOBBIX BbIpakeHHH. HaxoxieHne omuboK B IpeoOpa30BaHusIX U BEIYUCICHHUSIX

CamocrosTenbHas paboTa 00yJaronmxcs

1. Lensle 1 pauuoHanbHble yKcia. JJeHCTBUTENbHbBIE YnCa.

2. [TpubmkeHHbIe BRIYHCICHUS. KOMIUTEKCHBIC YncIia

3. 3akpeniieHre OCHOBHEIX CIIOCO0OOB PEIICHHUs YpaBHEHUH. BEIoHeHHE 3a1aHUH 110 OTKPBITHIM TEKCTaM
4. Noknan: «HenpepbIBHBIE 1poOm»

33,34, V2, V3,
V4 V11

Pazgen 2

Kopau, crenenn u gorapudmMbl

Tema 2..1
Kopuu u crenenun

IIpakTuueckue 3aHATUS
1. BeluncieHue u cpaBHEHHE KOpHEH. BEIMOIHEHE pacyeToB ¢ paguKalaMi.
2. PemeHue MppanMoHANBHBIX YPABHECHUHA

3. HaXO)KHeHI/IC 3HAYCHUH CTEIeHeH ¢ paOHAJIbHBIMHU MTOKA3aTCIIAMU. CpaBHGHI/IC CTEIICHEH. Hpeo6pa303aHI/m

BBIpaXEHUH, COJIEpKAIINX CTEIEHU.
4. Pemenue Moka3aTeabHBIX YpaBHEHUH.
5. Pemenue npukiagHbIX 3a1ad.

CamocrosTenbHas paboTa 00ydaromuxcs
1. KopHu HaTypajbHOH CTENEHH W3 Yucia U UX cBocTBa. CTENeHH ¢ palMOHAILHBIMHU TTOKa3aTeNsIMH, UX
CBOMCTBA.
2. CreneHu ¢ IeHCTBUTENBHBIMY NOKa3aTensiMu. CBOHCTBA CTENEHH C NEHCTBUTEIBHBIM [I0KA3aTEIEM.
3. BrimonHenne MHAMBHAYaIbHBIX 38JaHUI 10 PEIICHHUIO HPPALIMOHAIBHBIX U [I0Ka3aTeJIbHbBIX YPaBHEHHUH

10

33,34,V2,V3,
V4,V11
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4. BrinosHeHNE HHIUBUIYIBHBIX 3a/laHUH 110 IPE0OpPa30BaHMIO YUCIOBBIX U OYKBEHHBIX BBIPAKEHHH,
COJICPIKAIX paJHKaIIbl

[IpaxkTrdeckue 3aHATH 4
1. HaxoxzaeHue 3HaueHHH Jorapudma 1o IpOoN3BOIHLHOMY OCHOBAHHIO.
2. Ilepexox OT OZHOTO OCHOBAHUS K APYyromy. Beramciaenue u cpaBHeHnE J0Tapru(MOoB.
Tema 2.2 3. JlorapudMupoBaHHUE U MIOTEHINPOBAHUE BBIPAKECHUIH.
Jlorapugm. Jorapudm 4. TlpubnvokeHHBIC BHIYMCIICHUS U PEILICHUS TPUKIIIHbIX 3a1a4.

YHclia N 33,34,V2,V3,
TpeoGpaszopanie 5. Pemenne norapupMuyeckux ypaBHEHHH. V4 .v10, Y11
alreGpanIecKux CamocrositenbHas paboTa 00y4aromuxcst 10

BHIPAKCHHI 6. OcHOBHOE OTapUPMHIIECKOE TOKIECTBO. JIeCITHIHBIC N HATypallbHBIE JIOTapHU(MBL
7. TlpaBmia neiictBuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBAHHIO.
8. TIlpeoOpazoBanue anreOpanvdecKux BEIPAKCHUH
9. Bemuncaenue orapugMoB, perIeHne JOrapu(GMUUECKUX ypaBHEHUN
Paznen 3 [IpsiMble U IIOCKOCTH B IPOCTPAHCTBE
CamocTrosTenbHas pabota 00yJaromuxcst 10 33,34,V2,V3,
B3anmHOe pacrnonokeHne qByX NpsIMBIX B IpocTpaHcTse. [lapautensHOCTh npsMoit n mrockocTH. [lapaniensHocTh V4.,Y12, V13,
IJIOCKOCTEM. Y16 V17
1. Tlpu3sHaKy B3aMMHOTO PacIOI0KEHHS MPSIMBIX. YTOI MEXIY NPSIMBIMHU. B3auMHOE pacriosioxkeHue IPsIMbIX U
Tema 3.1 TUTOCKOCTEH.
ITapauienbHOCTh U 2. TlepneHOUKYJSIp U HAKJIOHHAS K IIOCKOCTH. YTOJI MEX/y IPSIMOM U MIOCKOCThI0. TeopeMbl 0 B3aMMHOM
HNEePIEHANKYIIPHOCTD PacroIoKeHUH NPAMON U IIIOCKOCTU. Teopema 0 Tpex NepleHauKyIspax.
B IIPOCTPAHCTBE 3. Ilpu3Haku U CBOWCTBA MapalIENIbHBIX U NEPIICHANKYIISPHBIX TNIOCKOCTEH.
4. PaccTosiHME OT TOYKH J0 TNIOCKOCTH, OT MPSIMO¥ 10 MIIOCKOCTH, PACCTOSIHUE MEXIY INIOCKOCTSIMH, MEXKIY
CKPEIIMBAIOIMMUCS NPSMBIMH, MEX]y TIPOU3BOJILHBIMU (DUTYpaMHU B TPOCTPAHCTBE.
5. BrInmosHEeHNE TPEHUPOBOUHBIX 3aJaHUH IO TEMe
Joxmnan «[lapanenpHoe IPOSKTHPOBAHUEY
CamocrosTenpHas padoTa 00yJaromuxcs 10
1. Teomerpuyeckue mpeoOpa3zoBaHKs MPOCTPAHCTBA: NAPaAJUICIBHBIN EPEHOC, CHMMETPHUS OTHOCHUTEIBEHO
Tema 3.2 TUIOCKOCTH
T'eomeTpuuecKue 2. TapamnensHoe npoekTrpoBanue. [lnomanp oproroHansHoi npoekuuu. V3o0paxeHne NpoCTPaHCTBEHHBIX 3;; 4 3;‘;13/2&3{;’
npeoOpa3oBaHus ¢duryp vievi7
HIPOCTPAHCTBA 3. TapaurenbHoe MPOEKTUPOBAHUE U €ro cBocTBa. TeopeMa O Moy OPTOrOHAIBHON MPOSKIINU
MHOT'OYTOJIFHHKA.
4. BzanMHOE pacmojOXKeHHe MPOCTPAHCTBEHHBIX Guryp.
Pazgen 4 KomOuHaToprka
CamocrostensHas paboTa 10
1. Hcropus pa3BUTHs KOMOMHATOPHKH, TEOPHU BEPOSITHOCTEH M CTATUCTUKY U MX POJIb B Pa3IMUHBIX chepax
YeJIOBEYECKON KU3HEAEATEIEHOCTH. 3 3 33.34. V2. V3
2.  OcHOBHBIE TIOHATHUSI KOMOMHATOPUKH. 331a4H HA TIOACYET YHCiIa pa3MeNIeHNH, IepecTaHOBOK, COYETaHUH. Va4 V14.Y15.
3. Pemenue 3amau Ha nepedop BapuanToB. Popmyina 6nHoma HeroToHa. CBOMCTBa OUHOMHUHATIBHBIX v23 ’
ko3 Punmenton. Tpeyromsauk [lackamns.
4. Pemenue TPEHUPOBOUHBIX 3aJJaHUH M0 KOMOWHATOPUKE
5.  ®opMyIbl coyeTaHHuM, IepeCTaHOBOK, pa3MELICHUH
Pazgen 5 KoopinHaTsl U BEKTOPBI
Tema 5.1 CamocTosTelbHas paboTa 00yJaroIXcst 10 33,34,V2, V3,
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[Mpsimoyrosbuas 1. TIlpsmoyronpHas (IexkapToBa) cCHCTEMa KOOPJIUHAT B IpocTpaHcTBe. DopMylia pacCTOSHUS MEXIy ABYMS V4,V12, V13,
CUCTCMa KOOpAHHAT TOYKaMHU. YpaBHEHUsI Cepbl, IIIOCKOCTU U MPSMOIA. Y16 V17
2. Bexkropsl. [leiicTBus ¢ BekTopami. JlekapToBa cucTeMa KOOPAWHAT B TIPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH,
cdepsl, IIockocTH. PaccTosHIE MEXTy TOUKAMH.
1. BrmonHeHWe HHAWBHIYATBHBIX 33JaHUI HA NEHCTBHUSA C BEKTOPAMHU
3. U3yueHue ypaBHEHHH OKPY)KHOCTH, C()epBbl, ITIOCKOCTH, PACCTOSHHS MKy TOUKAMH
CamocrositenpHas paboTa 00y4aromuxcs 8
1. BexkTopsl. Moxysb BekTopa. PaBeHcTBO BekTopoB. ClioxkeHHe BEKTOPOB. Y MHOKEHHE BEKTOPa Ha YHUCJIO.
2. Pa3nokeHHe BEKTOpA 110 HAIPABICHUAM. YTOJI MEXAY ABYMs BeKTOpamHu. [Ipoekius BeKTopa Ha OCb.
3. Koopamnats! BekTopa. CKaJIsIpHOE MPON3BEACHNE BEKTOPOB.
Tema 5.2 4. Vcnonp3oBaHUE KOOPAHHAT U BEKTOPOB TIPH PEIIEHNN MATEMATHIECKUX ¥ MPUKJIATHBIX 3a/1a4. 33,34,¥2,V3,
BeKTopbl 5. JleHicTBHA C BEKTOpaMHU, 3aJaHHBIMU KoopauHaTaMu. CKalsipHOE IPOU3BEICHUE BEKTOPOB. Y4 ,V12, V13,
6. BekropHoe ypaBHeHHE IPSIMON H INIOCKOCTH. Y16 V17
7. Vcnonb3oBaHHE BEKTOPOB IPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.
8. Hcmonp3oBaHMEe BEKTOPOB IIPH PELICHUH CTEPEOMETPHUECKUX 331a4. BekTopHOE ypaBHEHHE NMPSIMOH 1
IUIOCKOCTH
9. BekrtopHOE 33/1aHHE IPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE
Pazgen 6 OCHOBBI TPUTOHOMETPHH
IIpakTudeckue 3aHATUA 2
1. PagmasHHBIH MeTOX NU3MEPEHUS YTIIOB BPAICHUS U CBA3b C TPalyCHOM MEpoil.
Tema 6.1 2. OCHOBHBIE TPUTOHOMETPHUECKHE TOKIECTBA
OCHggg;ﬁ;ﬁgﬁfTuﬂ‘ CamocrosiTenbHas paboTa 00yJarOIIMXCsI 12 33,34, V2, VY3,
TPHrOHOMETpHYECKHE 1. PammanHas mepa yria. BpamarensHoe nimkeHue. CHHYC, KOCHHYC, TAHT€HC U KOTAaHTEHC YHUCTIa. V4 .,V14, V15,
TOXKIECTBA 2.  ®opmynsl npuseneHus. Popmynsl crnoxeHus. PopMyitsl yaBoeHUsT Qopmyibl HOIOBUHHO2O Yeid. V23
3. 3ayuyuBaHHUE ONpEEICHUI TPUTOHOMETPHYECKUX (DYHKIMI, NX 3HAKOB MO YETBEPTSIM, (OPMYII U 3HAUCHUI
HEKOTOPBIX YITIOB
[IpakTudeckue 3aHATHA: 2
1. dopmynsl cioKeHus, yIBOSHHS, MpeoOpazoBaHue CYMMbI TPUTOHOMETPUIECKUX (PYHKIMH B IPOU3BEACHHE.
2. Ilpeobpa3oBaHne MPOU3BEICHUS TPUTOHOMETPHUECKUX (DYHKIIUH B CyMMY.
Tema 6.2 3. Ilpocreiimme TpUroHOMETPHUUECKHE YPAaBHEHUS U HEPABCHCTBA
TpeobpasoBate 4. OOGpatHble TPUTOHOMETPUYECKHE QYHKIMU: APKCHHYC, ApPKKOCHHYC, aPKTaHIeHC.
TPOCTEHIINX CamocrosTenpHas padoTa 00yJaromuxcs 12 33.34. V2. V3
TPUTOHOMETPUYECCKUX 5. Hpeo6pa303aHI/Ie CYMMBbI TDPUTOHOMETPHUICCKUX (byHKHI/Iﬁ B ITPOMU3BEACHUE U TPOU3BCIACHUA B CYMMY. yi y’14 §71 5 ’
BBIPAYKEHUI BripakeHne TpUrOHOMETpHUYECKUX (DYHKINH depe3 TAHTeHC MTOJIOBUHHOTO apIyMEHTa. ’ Y2§ ’
Tpuronomerpuyeckue 6. Ilpocreiilne TpuroHoMeTpU4ecKre ypaBHeHus. [Ipocreiiiiie TpUroHOMeTpUYECKHUe HEPaBEHCTBA.
YPaBHCHUA 1 7. OGpaTHBIE TPUTOHOMETPUYECKHE (PYHKIMH. APKCHHYC, apKKOCHHYC, apKTAHTEHC.
HEpaBCHCTBA 8. 3ayumuBaHue onpeaereHu, paBuil, GOPMYJI, BEIIOIHEHHE TPEHUPOBOYHBIX 3a/laHUI
9. [Hoxnansl: «TpuroHoMeTpuyeckue ypaBHEHUS, IPUBOAUMBIE K KBaAPaTHBIMY, «OJHOPOIHbIE
TPUTOHOMETPUYECKHE YPABHEHUSY,
10. «BBejieHHe HOBOM MEPEMEHHOM MPH PEILICHUU KBAJIPATHOTO YPABHEHHUS
Pazpen 7 ODyHKINH, X CBOWCTBA U TPapuKI
Tema 7.1 CamocrosTenbHas paboTa 00ydaromuxcs 12
®yuxnun. CoiicTBa 1. ®ysxunun. O6nacTk onpeaeIeHust 1 MHOXECTBO 3HaYCHUI; rpaduk (yHKIMHU, TOCTPOESHHE TPadhUKOB %ii3§1§29¥3’
¢bynkimid. O6parHble (yHKIMIH, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU. Vievi7

GbyHKIAH

2. CsoiicTBa (byHKI_[I/II/I. MOHOTOHHOCTL, YCTHOCTb, HCUCTHOCTh, OrPAHNYCHHOCTD, NICPUOAUIHOCTD. HpOMe)KyTKI/I
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BO3pacTaHusd 1 y6LIBaHI/IH, HauOOJIbIIEe U HAMMEHBIIIEE 3HA4YCHUs, TOUYKU DKCTPEMYyMa.

3. I'padmueckas naTepnperanys. [Ipumeps! GyHKIMOHAIBHBIX 3aBHCUMOCTEH B PEaIbHBIX MPOIECCax U
SBJICHUSX.
4. Apudpmerndeckue ornepannu Han GpyHKIsiMA. CrnoskHas yHKIU (kommo3umus). [ToHATHEe 0 HEMPEePHIBHOCTH
(hyHKIHN.
5. OGOparnasie pynkun. O6macTh onpeneneHus u 001acTs 3HaUeHUH oOpaTHON GyHKIuH. ['paduk oOpaTHOI
(hyHKIHU.
6. IIpumepsl 3aBUCIMOCTEH MEXKy IEPEMEHHBIMU B PEATBbHBIX MPOLECCaX U3 CMEKHBIX AUCIUILIHH.
7. Ompenenenune pynkmmii. [loctpoerne n urenne rpagukos Gysknmid. VccregoBanue QyHKIINN.
8. CpolicTBa JHMHEHHOW, KBaAPATHYHOMN, KYCOUHO-IHHCHHON M IPOOHO-THHEHHON QYHKIIHMN.
[IpaxkTrdeckue 3aHATH 2
1. HemnpepsiBHble 1 neproandeckue ¢pyHkiuu. CoiicTBa U rpadMK CHHYca, KOCHHYCA, TAHI'CHCA U KOTaHTeHCa.
2. Ooparuble ¢pyHKuH ¥ ux rpaduku. O0patHble TpUuronoMerpuyeckue GyHkuun. IlpeodpasoBanus rpaduka
¢ynkun. ['apmonndeckue konebanus. [Ipukinanable 3amaun.
Tema 7.2 3. TlokazartenbHble, TOrapuMHIECKUE YPaBHEHHS
CTenenHbie, 4. TpuroHoMeTpuYecKHe YpaBHEHHUS 1 HEPABEHCTBA.
HOKa3aTelbHbIE, CamocrosTenpHas padoTa 00ydJaromuxcs 12 V4 V12, V13,
JorapupMIUIecKue u 1. OmpeneneHust GyHKIHHA, KX CBOHCTBA U rpadUKU. Y16 V17
TPUTOHOMCTPHUYICCKHC 2. IIpeoOpazoBanus rpadukos. [lapaniensHbIl IepeHOC, CHUMMETPHS OTHOCHTENIBHO OCEeH KOOPANHAT U
dyHKumn. CUMMETPHUS OTHOCUTEJIBHO Hauana KOOPAUHAT, CAMMETPHs OTHOCUTENIBHO IPSIMOH Y = X.
3. PacrskeHue u coxatHe BIOJIb OCEil KOOPIUHAT.
4. Jloknaznsr: «[loka3arensHble ypaBHEHHs C TapamMeTpamMmmuy, «JlorapugMuueckue ypaBHEeHHs C mapaMeTpamm
5. U3yueHue cBOWCTB (yHKIMH
6. Pemenne nokazaresbHbIX, JOrapH(YMHUUECKUX, TPUTOHOMETPHIECKUX YPaBHEHUH
Paznen 8 MHororpaHHUKH M KPYTJIbIE TeJIa
CamocrosTenbHas padoTa 00yJaromuxcs 12
1. Bepmunsl, pebpa, rpaHu MHOTOrpaHHHMKA. Pa3BepTka. MHOTOTpaHHBIE YIUIbl. BEITyKiIble MHOTOTPaHHHUKH.
Teopema Diinepa.
2. Tlpusma. [Ipsimas u HakaoHHas npu3Ma. [IpasunbHas npusma. [apamienenunesn. Kyo6.
Tema 8.1 3. Tupamupa. [IpaBunsHas nupamuaa. Y cedeHHas nupamuaa. Tetpasap. 33,34, V19,
MHOTrOrpaHHHUKH 4. Cummerpuu B Ky0e, B napajieienumne/e, B IpU3Me U MUPaMuUJIE. v20,Y21,Y22
5. Ceuenus ky0a, NpU3MBI U TTHPAMHUJIBL.
6. [IIpencraBneHue o MpaBMJILHBIX MHOTOIPaHHHKAX (TeTpa’pe, KyOe, OKTasipe, JoOAEKadIpe U HKOCadIPe).
7. Hoxnan: «[IpaBuiibHBIE U TOTYNPAaBIIbLHbIE MHOTOTPAaHHUKI
8. PemieHne TpeHUPOBOYHBIX 3a/1a4 HA BHIYUCIICHHE AIIEMEHTOB MHOTOTPAHHUKOB M ITOCTPOEHHE CEYCHUI
9. N3yyeHue BUI0B MHOTOTPAHHHUKOB M MX SJIEMEHTHI
CamocrostensHas paboTa 00yJaromuxcs 11
Tema 8.2 1. Hununzap u xonyc. YcedeHnnsli konyc. OCHOBaHHE, BEICOTA, OOKOBAsk TOBEPXHOCTH, 00pa3ylomas, pa3BepTKa. 33.34. V19
Tena u noBepxHOCTU 2.0 V20, V21 V32
BpaImeHns . CEeBbIC CEUCHUS U CEUCHUsI, TIapalIesIbHbIE OCHOBAHHIO. , ,
3. Iap u cdhepa, ux ceuennsi. KacarenbHas III0CKOCTh K cepe.
CamocrosTenbHas paboTa 00ydaromuxcs 12
Tema 8.3 1. OO0bem u ero usmepenue. HTerpansHas popmyiia oobema. 33.34. V19
Hzmepenns B 2.  ®opmyibl 00beMa Ky0a, MPSIMOYToJIbHOTO Mapajielenunea, IPU3MBbL, IIIHHIPA. v20. V21 Y22
reoOMeTpun 3. ®opmyibl 00beMa MupaMuIbl 1 KoHyca. DopMyIibl IUIONIA M HOBEPXHOCTEH IIMIIMHAPA U KoHyca. DopMyJibl ’ ’

o0bemMa 1mapa u miomanu chepsl. [Togodue Tena. OTHONMIECHUS IUIOIIAACH MOBEPXHOCTEH M 00BEMOB MOA00HBIX
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TellL
4. Beraucnerne 00bEMOB H IUTOIIAACH TTOBEPXHOCTH

5. Jloxnan: «kKoHHYeCKHE CCUCHHS U MX MPUMEHCHHE B TCXHUKC)

6. 3. W3yuenne hopmysa 00ObEMOB U IIOIMAACH MOBEPXHOCTH, PENICHHE TPEHUPOBOYHBIX 33124

Pasmen 9 Havana MaTeMaTHYEeCKOTO aHAINU3a
CamocrosTenbHas padoTa 00ydJaromuxcs 12
Crnioco0bl 3aJaHus ¥ CBOMCTBA YHMCIIOBBIX TIOCIeIoBaTeNIbHOCTEH. [IoHATHE 0 Ipenese mocae0BaTeIbHOCTH.
CymecTBOBaHHE Ipe/esia MOHOTOHHOW OTpaHUYEHHOH ITOCIIeI0BATEIHLHOCTH. 33,34,V1, VY2,
n Tema 9.1 2. CymmupoBaHHE TOCIEA0BAaTENIFHOCTEH. beckoHewHO yOBIBaromas reoMeTpuiIeckas MpoTrpeccus U ee CyMMa. V8,V23
OCICAOBATEIEHOCTH 3. 3ayuuBaHHe OINpe/eIeHUH. BrIonHeHHe TPEHUPOBOYHBIX 3a1aHHUI
1. YmucnoBas mocCieR0BaTEIFHOCTD, CIIOCOOBI €€ 3a/IaHMs, BEIYHCICHHUS WICHOB MOCIEA0BATEILHOCTH.
4. Tlpepen nocinenoBaTeabHOCTH. beckoHEUHO yOBIBaIOIIAs TeOMETPUIECKAs IPOTPECCHSL.
CamocrosTenpHas padoTa 00ydJaromuxcs 12
1. Tlonsitue o mpou3BoAHON (PYHKINH, €€ TEOMETPHUUECKUN U (PU3HYECKUI CMBICIT.
2. YpaBHEHHE KacaTeJIbHOU K TpaduKy (HyHKIIHH.
3. IIpousBojaHbIE CyMMBI, Pa3HOCTH, IPON3BEACHHS, YacTHbIE. [IpON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
(hyHKIHH.
4. TlpumeHeHMe POU3BOJHOM K MccienoBaHnio GpyHKuuil n moctpoenuro rpadukos. [Ipon3BoaHbe
5. oOpaTHO# QyHKINH 1 KOMITO3UIIHA (PYHKIINH.
6. [Ipumepsl HCIOIB30BAHMS IPOU3BOIHOM JUIsl HAX0XKACHUSI HAMJTYULIEro PEIICHUs B IPUKJIAJIHBIX 33/1a4ax.
Tema 9.2 7. Btopas npou3BoHas, €€ TCOMETPHUCCKU U (u3nudecKuii cMbici. HaxoxaeHue cCKopocTH Jis Ipoiiecca, 33,34,V1,VY2,
TpoussoaHas 3a]aHHOr0 (POPMYJIOH U TpaduKOM. Y8,Y23
8. MHccnenosanne pyHKInit n mocrpoeHue rpaduka ¢ HOMOIIBIO IIPOU3BOIHON
9. Haxox/JeHHe HaWITy4IIero pelieHns] B MPUKIIHBIX 3aa4ax
IIpakTudeckue 3aHATHSA 2
1. TIpowmsBomHas: MEXaHHYECCKHUI U TEOMETPUICCKUN CMBICT IIPOU3BOIHON. Y paBHEHHE KacaTeIbHOH B 00IIeM
BUJIE.
2. Tlpasuna u hopmymnsl audhepeHITUpOBaHMs, TAOIUIA TPOU3BOIHBIX dJIEMEHTAPHBIX () YHKITHIA.
3. MHccnenosanue GpyHKIMU ¢ TOMOILBIO TPor3BOAHON. HaxoxieHne HaubospIero, HAMMEHbIIETO 3HAYCHUSI U
AKCTPEMAIbHBIX 3HAYCHUH (QYHKIHH.
IIpakTudeckue 3aHATHSA 2
T 93 1. MWurerpan u nepBoobpasHas. Teopema HeroToHa-Jlei6Hu1Ia.
n ema 7. [TprMeHeHne HHTErpalla K BEIYUCICHHIO (PM3MUECKUX BEJIMYMH U IIIOMAICH.
epeoobpasHai it = Gota 06 12 33,34, V1, V2
WHTerpal. amocTosTenbHas pabora 00yJaronuxcs oo ,34,V1,V2,
TpumeHerme 2. Tlpumenenue ONPE/IENICHHOTO MHTErPala JUTs HAXOK/ICHUS IIOMIA/H KPHBOIMHEHHOM Tparemuy. dopmyna V8,¥23
uHTerpana Hetorona—IJleiibuanma.
3. IIpumeps! npuMeHeHHs MHTETpaia B PU3NKE U TEOMETPHH.
4. TpennpoBouHasi paboTa 10 BBIYHCICHHIO OINPEAEICHHBIX HHTETPAJIOB U UX NPUMEHEHHE
Paznen 10 OneMeHTHI TEOpPHUH BEpOSITHOCTEH M MaTeMaTHYECKOW CTATHCTHKH
CamocrosTenpHas paboTa 00ydaromuxcs 12
1. CoObITHE, BEPOSITHOCTD COOBITHS, CIIOKEHNE U YMHOXKEHHE BEPOSITHOCTEH.
Tema 10.1 2. TlousiTve 0 HE3aBHCUMOCTH COOBITHH. )Ivncxpeﬂiaﬂ gnyqafmaﬂ BEJIMYMHA, 3aKOH €€ PaCIpeeIcHUs. 33.34. V1. Y2
DITeMeHTBI TEOpHH 3. Ywucnossie XapaKkTePUCTHKH JUCKPETHOU CJTyIalHOM BEIHIHHBI. [TonsTne 0 3aK0HE OOJIBIINX YUCET. ’yg’ y2’3 ’
I~ 1. 3ayumBaHMe onpeseNeHHH, pereHne 3a/1a4 10 TeMe, PEIICHHE NPUK/IA/HBIX 33134 ’
4. Jloknan: «Cxema MOBTOPHBIX UCIIbITaHNH bepHymm»
5. 3ayunBaHHe HOBBIX MOHATHH ¥ IpaBwil. PeleHne TPeHNPOBOYHBIX 33124
[pakTryeckue 3aHATHS 2




20

1. Kiaccuyeckoe onpesiesicHHe BEPOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TeOpeMa 0 CyMME BEPOSITHOCTEH.
2. Brorunciienne BepostHocTel. ITpukaagHble 3a0a4H.

Tema 10.2 CamMocrosiTenbHas padoTa 00yJaroIuXCs 12
DneMEeHTHI 1. TlpencraBncHue AaHHBIX (TaOIHIBI, AUATPAMMEI, Ipad)UKH), TCHEpPaIbHas COBOKYITHOCTh, BBIOOPKA, CpeIHEe 33,34, V1, V2,
MaTeMaTU4ECKON apudmernyeckoe, Meauana. [ToHsTHE 0 3a]a9aX MaTEMATUYECKON CTATUCTHKH. V8,¥23
CTaTUCTHUKHA 2. Pemenne mpakTHYECKHX 33729 C IPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB.
Paznen 11 YpaBHEHHUS U HEPABCHCTBA
[IpakTryeckue 3aHATHS -
1. Kopnu ypaBHenuii. PaBHocubHOCTE ypaBHeHuH. [IpeoOpa3oBanne ypaBHEHUI.
2. OcHOBHBIE IPHEMBI pellICHNs] YpaBHEeHUIL. Penlienne cucreM ypaBHEHHH.
Tema 11.1 CamocrostensHas pad 0 12 33,34, V2, V3,
pabora oOyuaronuxcs
YpaBHEHUS U CUCTEMBI V4 V12, V13,
ypaBHCHNHA 3. PammonanpHEIE, MppalHOHATBHEIC, TOKAa3aTEIbHBIC M TPUTOHOMETPHICCKIE YPABHEHUS M CHCTEMBL. V16 Y17
4. PaBHOCWIFHOCTBH YpaBHEHHH, HEPABCHCTB, CHCTEM.
5. OcHOBHEBIC IIPHEMBI UX PEUICHUS (pa3iokKeHHEe Ha MHOXKHTEIIH, BBEICHIC HOBBIX HEH3BECTHBIX, ITOICTAHOBKA,
rpadguyeckuii MeTon).
Tema 11.2 CamocrosiTenbHas paboTa 00yJarOIIMXCsI 12 33,34, V2, V3,
) 1. ParonanbHble, HppallMOHaJIbHbIE, IOKA3aTeIbHbIE U mpucoHomempuyeckue HepaBeHCTBa. OCHOBHBIC IPUEMBI X Y4 .V12,V13,
Hepagenctna
peIICHHS. V16 V17
Tema 11.3 IIpakTHyeckue 3aHATHS 2
Hcnonws3oBanue 1. Mcnonp30BaHue CBOMCTB 1 rpaduKoB QYHKIMI I pENICHUS YPaBHECHHM M HEPABEHCTB. 33.34. V2. V3
CBOHUCTB U rpaIKoB CamocrosTenpHas padoTa 00yJaromuxcs % i Y’I 2 g’l 3 ’
GyHKIMH TIpH 1. Merton unTepBanoB. M3o0pakeHre Ha KOOPAMHATHOH IJIOCKOCTA MHOYKECTBA PEIICHIA ypaBHEHUH H 12 Vievi7
peLIeHUH ypaBHEHU U HEpaBEHCTB C JBYMsI IEPEMEHHBIMH M UX CHCTEM.
HEpPaBEHCTB 2. PemeHue ypaBHEHHUI M HEPAaBEHCTB C HCIOJIh30BAHUEM CBOMCTB M rpadyUKOB () YHKITHH
CamocrosTenbHas padoTa 00yJaromuxcs 9
Tema 11.4 1. TIpuMeHeHHE MaTeMaTHYECKUX METOMOB JUIS PELICHNS COJEPIKATENbHBIX 3a/1a4 U3 PAa3INUHBIX 00IacTeil HayKH 33,34,V2, V3,
) U TIPAKTHKH. V4 .,V12,V13,
[TpuxnaaHele 3a7auu o Y16 V17
2. Uurepnperanust pe3ynbTara, y4eT peajbHbIX OrpaHHYeHHUH.
3. Pemenwue 3am1a4 Ha ontuMyM, Joknana: «VccienoBaHue HEPaBEHCTB C TAPAMETPOM»
ITpomexyTounas
arrecTanui CamocrosiTenbHas paboTa oOydarommxcst B (hopMe BBHITIOTHEHHUS TOMAITHEH KOHTPOIbHOU paboTsl «[loka3aTenpHast U 10
sorapupmudeckas GyHKIHUY
OK3aMeH 18
Bcero: 319




3. YCJOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUTIJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

OcBoenue nporpammbl qucuuiinael « [1/1.02 Matematuka» npeamnonaraer
HaJIM4ue B MPOPECCHOHAIBHON 00pa30BaTENbHOW OpraHHU3allid, PeaTu3yroIiei
o0pa3oBaTeNpHyI0 MPOTpaMMy CpenHero ooOmero oOpa3oBaHHs B Mpezenax
ocBoenusi OIIOII CIIO na 6a3e ocHOBHOro oOmiero oo6pazoBaHus, y4eOHOTO
KaOuHeTa, B KOTOPOM HMEETCS BO3MOXHOCTh OO0ECIEeYUTh OOYyUYaIOIUMCS
cBOOOAHBIN nocTyn B VHTepHET BO BpeMs y4eOHOrO 3aHSATHS U TEPUOA
BHEyueOHOU nestenbHOCTH. [loMemenue kaOMHETa JOJKHO —YAOBIETBOPSTH
TpeboBanmsiM CaHUTAPHO-IMUACMHUOIOTHYECKIX TpaBmwil U HopMaTuBOB (CanlluH
2.42 No 178-02) m OBITb OCHAIIEHO TUIIOBBIM OOOPYJOBAaHUEM, YKAa3aHHBIM B
HACTOALIMX TPeOOBaHUX, B TOM YHUCJIE CHEIMAIM3UPOBAHHON YyUeOHON MeOeIbio U
CpelicTBaMH O0Y4YEeHUsI, TOCTATOUHBIMHU JIJisi BBIMOJHEHUS TPeOOBaHUN K YPOBHIO
HOJIFOTOBKU O0YYarOIIUXCSl.

B xabunere n0KHO OBITh MYJIbTUMEIUWHOE 00OpPYIOBAaHUE, OCPEICTBOM
KOTOpPOTO YYaCTHHUKM OO0pa30BaTeIbHOIO IMpolecca MOryT IPOCMATPUBATh
BU3yallbHYI0O  MHGOpMAIMIO 10  MaTeMaTHUKe, CO3/aBaThb  IPE3CHTAlIUH,
BUJIEOMATEpHAIIbI, HHBbIE JOKyMEHThl. B coctaB y4yeOHO-METOIUYECKOrO U
MaTepUaTbHO-TEXHUYECKOTO o0ecrniedeHus IPOTPAMMBI JTUCITUTUTHHBI
«Maremaruka: anredpa ¥ Hadajga MaTEMaTHYECKOTO aHAJIM3a; TEOMETPUS» BXOJISAT:

* MHOTO()YHKITMOHAJIbHBIM KOMITJIEKC TPETIO1aBaTels;

* HarJisiiHbIe TOCOOUsI (KOMIUIEKThI Y4e€OHBIX TaOJuIl, TJIaKaToOB, TOPTPETOB
BBIIAIOIINXCS YICHBIX-MaTEMaTHKOB H JIp.);

* THPOPMAIIMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;

* SKpaHHO-3BYKOBbIE MOCOOUSI.

O6opynoBanne kabOuHeTa: MeOenb yueHWYeckas; paldodee MecTo
mpernojiaBaresis, TpUOyHA JiS BBICTYIUICHUN; WHGOPMAIIMOHHO-TEMAaTUYECKUN
CTEHJ.

Texnuueckue cpeacrTBa oOydeHHs: JOCKa JUIsl MHCbMa MEJIOM, CTEHIbI C
y4aeOHOM nHpOpMaIIHeH.

3.2. O0pa3oBaTe/ibHbIC TEXHOJOIMH, HCIIOJIb3YeMble NPH OCYLECTBICHUMN
00pa30BaTeJIbHOIO NPOLECCA MO0 JUCHUIIHHE

Jlns  obecriedeHuss ~ KauyeCTBEHHOTO  00pa3oBaTeIbHOTO  Ipollecca
MIPUMEHSIIOTCS CJIEAYIONINE 00pa30BaTEIbHbIEC TEXHOJOTHU:

TpaguuuoOHHBIE: TpaAWLIMOHHAA JICKUUS, JICKUUS-TIPE3CHTALMUSA, JEKIUs-
JAAJIOT, MPAKTUYECKOE 3aHATHE C PEIICHUEM CUTYalMOHHO-TIPUKIIAJAHBIX 3a7ad,
TECTUPOBAHUE;

WNuTepakTuBHBIE W WHHOBAIIMOHHBIC: MPOOJIEMHBIE JIEKIIMM W MO3TOBOMU
MTYpM, KOH(EPEHITUHU, HAYYHbIE KPYKKH U JIP.
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3.3. HuopmanuonHoe odecrnedenne 00y4eHust

3.3.1. OcHOBHBIC HCTOYHMKH

1. AnreGpa u HayaJla MaTeMaTUYECKOTO aHaau3a: yueo.1s 10-
1 1kn1.001eo6pasosar. yupexaenuit/A.H. Koamoropos,A.M. A6pamos, FO.I1.
Hynaunea u ap;noa ped. A.H. Koamoroposa-M.:IIpocsemnienue,2018-ISBN978-
5-09-019513-3

2. Aranacsan JI.C. "T'eometpus. 10-11 xmacc. ba3oBblit u npodunbHbIii
ypoBaH. ®I'OC" u3znatennctBo: [IpocBemenue, cepusi: MI'Y - mkosne, ISBN: 978-
5-09-027743-3, rox uznanus: 2019

3.3.2. /lonosiHUTENAbHBIE HCTOYHUKH
1. Marematuka: yueOuuk / M. . bammakos. - M.: Kaopyc, 2019. - 400 c.:
(Cpennee npodeccuonanbHoe odpazopanue). - ISBN 978-5-406-00473-9

2. boromonoB, H. B.Marematuka : y4eOHUK 1 CpPEIHETO
npodeccuonansHoro oopazosanus / H. B. boromornos, I1. . Camoiinenko. — 5-¢
u3., nepepadb. u jgon. — Mocksa : U3marensctBo FOpaiit, 2019. — 401 c. —
(ITpodeccuonanpsuoe oOpazoanue). — ISBN 978-5-534-07878-7. — Tekcr
AIEKTPOHHBIN // OBC Opaiit [caiiT]. — URL:

3.3.3. CupaBouHas JuTeparypa
1.MacnoBa, T. H. CnpaBounuk no maremaruke / T. H. Macnosa, A. M.
Cyxoackuii. — M. : Mup u O6pazosanue, 2013. — 672 ¢c. — ISBN 978-5-94666-
708-1. — TekcT : 2MeKTPOHHBIN // DneKkTpoHHO-OmMOMMoTeyHass cucrema [PR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/14586.html

2.Maiicens, JI. . CnpaBOYHUK MO MaTEMaTUKE : OCHOBHBIC MMOHATHUS U
dbopmynel / JI. . Maiicens. — MuHck : Bemmiimras mkona, 2012, — 399 ¢. —
ISBN 978-985-06-2035-4. — TeKcT : 3eKTpOHHBIH // DIeKTpOHHO-OUOIMOTeUHAs
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/20281.html

3.3.4. Ilepeuenb uH(POPMALMOHHBIX pecypcoB ceTu « AHTEpHET»

1.  http://www.iprbookshop.ru — DnekrponHas OHOIMOTEYHAs CHCTeMa
«IPRbooksy.

2. https://biblio-online.ru  — DnekrponHas OuOIMOTEYHAs CcHUCTEMa
«FOpaii».

3. https://ege.sdamgia.ru — OGpa3oBaTenbHBINH MOPTA I MOATOTOBKH K
sk3ameHaM «Penry EI'O».

4. http://alexlarin.net — Caiit Anekcanapa JlapuHa i1 OKa3aHHS
UH(OPMAITMOHHON MTOAIEPKKU CTYJICHTOB U a0UTYpPHUEHTOB.

5. http://mathege.ru — OtkpbIThii Oank 3aganuii EI'D.


https://biblio-online.ru/bcode/433286
https://biblio-online.ru/bcode/433286
http://www.iprbookshop.ru/14586.html
http://www.iprbookshop.ru/20281.html
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUILIAHBI

4.1. @opMbI 1 METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUeHMsI

Pesynbrarsl 006yueHus

(I)OpMI)I 1 MCTOJIbl KOHTPOJIA U OUCHKU

3HaHue:

3HAUCHHE MAaTEMaTUYCCKOM HayKu [UIsl pelIeHUs 3ajad,
BO3ZHUKAIOIINX B TEOPUH W MPAKTUKE; MHUPOTY U B TO XKe
BpeMs OTPaHWICHHOCTb TPHUMEHEHHUS MaTEMaTHICCKUX
METOJIOB K aHaIM3y U HCCIEIOBAHUIO IIPOLIECCOB U
SIBJICHUI B TIPUPO/IE M OOIECTBE

OLICHKA II0 pe3yJibTaTaM paboThbl Ha
MPAaKTHYECKUX 3aHATHAX (peIIeHne 3a/1ad,
TPEHUPOBOYHBIX 3alaHU, YPaBHEHUH;
OLICHKA I10 Pe3yJIbTaTaM BBIITOJTHEHNUS
JIOKJTaza;

OLICHKA 32 JOMAITHIOI0 KOHTPOJIBHYIO
paboty (ans 3a04HOM HOpPMBI 00yUEHMS);
OLICHKA TI0 HTOTaM JK3aMeHa

3HAYCHUE TPAKTHKH W BOIIPOCOB, BOSHUKAIONIUX B caMmoi

OLIEHKA I10 pe3yibTaTaM padoThl Ha
MIPAKTHUUYECKUX 3aHATHAX (pelleHue 3a1ad,
TPEHUPOBOYHBIX 33JJaHUH, YPABHEHU;

MareMaTuke Ui (QOPMHPOBAaHUS M Pa3sBUTUSA
o OLICHKA I10 pe3yJIbTaTaM BBIIIOJHEHHUS
MaTEMaTHYECKON HAayKd; HCTOPHUIO pAa3BUTUA IIOHATHUSI o ——
yHcia, CO3JIaHHS MaTEeMaTHYECKOT0 aHamms3a, ’
OLIEHKA 3a JOMAILIHIOI KOHTPOJIbHYIO
BO3HMKHOBEHHUS Y Pa3BUTHS T€OMETPUHU . ,
paboty (ams 3a09HO (HOPMBI 0OYIEHH);
OLIGHKA 10 UTOr'aM IK3aMeHa
OLICHKA II0 pe3yJibTaTaM paboThl Ha
NPaKTUYECKUX 3aHATHAX (pelIeHue 3a1ad,
N TPEHUPOBOYHBIX 3aJaHUN, YpaBHEHHI;
YHHUBEPCATbHBIN XapaxkTep 3aKOHOB JIOTHKH

MaTeMaTHYECKUX PACCYXKICHUH, HX NPUMEHHUMOCTb BO
BCEX O0JIACTSIX YEJIOBEYECKOM NesITebHOCTH

OLICHKA TI0 PE3yJIbTaTaM BBIIOIHEHUS
JIOKJIafa;

OLICHKA 32 JOMAITHIOI0 KOHTPOJIBHYIO
paboty (ams 3a09HO (HOPMBI 0OYyIEHH);
OLICHKA T10 UTOTraM JK3aMeHa

BEPOSITHOCTHBIN  XapakTep
OKPYKAOILEro MUpa

Pa3IMYHBIX ImpoueccoB

OLICHKA I10 pe3yJbTaTaM paboThl Ha
NPAKTHYECKUX 3aHITUSIX (peLICHHE 3314,
TPEHUPOBOYHBIX 3aJaHHI, ypaBHCHHHA,
OIICHKa I10 pE3yJibTaTaM BBIIIOJIHCHUSA
JIOKJIaJ1a;

OLICHKA 3a JOMAIIHIO KOHTPOJIbHYIO
paboty (a1 3204HOM HOPMBI 00yUEHMS);
OLICHKA 10 HTOTaM K3aMeHa

YMeHue:

BBITIOJIHATH apI/I(i)MeTI/I'-IeCKI/Ie I[efICTBHSI, CcoucTasa yCTHBIC U
MNUCBbMCHHBIC TIPHUCMBI, I[PUMCHCHUC BbIYHUCIUTCIbHBIX

YCTPOMCTB; HAaxXOAWTh 3HAYEHUS KOPHS HaTypaJbHOU
CTEMeHM, CTENEeHH C palMOHAIBHBIM  II0Ka3aTeNeM,
norapudma, UCTIOJB3YS npu HEOOXOTUMOCTH

BBIUMCIIUTEIBHBIE YCTPOMCTBA; TOJIB30BATHCA OLEHKOW WU
NPUKUAIKON TPU MPAKTUYECKUX pacdeTax

OLIGHKA I10 pe3yibTaTaM padoThl Ha
NPaKTUYECKUX 3aHATHAX (pelIeHue 3ajad,
TPEHUPOBOYHBIX 33JJaHUI, YPABHEHU;
OLICHKA I10 Pe3yJIbTaTaM BbIIIOJHEHHUS
JOKJIa1a;

OLICHKA 3 JOMAIIHIOI KOHTPOJIBHYIO
paboty (ans 3a04HOM HopMBI 00yUEHMS);
OLIGHKA 10 UTOT'aM IK3aMEHa

NPOBOJWTH TIO W3BECTHBIM (OpMYyJIaM ¥  IpaBUIIaM
npeoOpa3oBaHus OyKBEHHBIX BBIPRKEHUH, BKIIOYAFOIINX
CTETIECHH, PaguKalibl, JOrapumMbl U TPUTOHOMETPUUECKHE
GyHKIIIH

OLICHKA TI0 pe3yJibTaTaM paboThl Ha
MPAKTUYECKUX 3aHATHAX (pelIeHue 3a/ad,
TPEHUPOBOYHBIX 3a/laHHU, YPaBHEHUH;
OLICHKA I10 pe3yJIbTaTaM BBIITOJTHEHHUS
JOKJIaza;

OLICHKA 32 JJOMAILIHIOK KOHTPOJIBHYIO
paboty (a5 3a04HOM hopMbI 00yUeHMsI),
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OIICHKaA I10 UTOraM 3K3aMCHa

BBIYHCIIATH 3HAUYCHHUS YHCIIOBBIX M OYKBECHHBIX BBIPAKEHHIA,
OCYIIECTBIISIS HEOOXOTUMBIC MO/ICTAHOBKH u
npeoOpa3oBaHUs

OLICHKA TI0 pe3yJibTaTaM paboThl Ha
MPAaKTHYECKUX 3aHATHAX (peIIeHue 3a/1a4,
TPEHUPOBOYHBIX 3alaHH, YPaBHEHUH;
OLICHKA TI0 PE3yJIbTaTaM BBIIOIHEHUS
JIOKJIaza;

OLICHKA 3 JJOMAIIHIO KOHTPOJIbHYIO
paboty (ans 3a04HOM (HOpPMBI 00yUEHMS);
OLICHKA TI0 HTOTaM JK3aMeHa

OIpeNIesIATh 3HadeHue (PYHKLUMHU 10 3HAUYEHHIO apryMeHTa
NIPY pa3IHYHBIX COCO0ax 3a1aHus QyHKINU

OIIEHKA I10 pe3ybTaTaM paboTsl Ha
MIPAKTUYCCKUX 3aHIATHUAX (PEIICHUE 3a/1a4,
TPEHUPOBOYHBIX 3aJaHUI, YPABHEHU;
OIIEHKA I10 Pe3ybTaTaM BBITIOTHEHHS
JIOKJIaja;

OIIEHKa 3a JJOMAIITHIOK KOHTPOJIbHYIO
paboty (ams 3a049HOM (HOPMBI 0OyIEHN);
OIIEHKA I10 UTOTaM JK3aMeHa

CTPOUTH rpa)Ku N3YIEHHBIX (PYHKIIHN

OLICHKA II0 pe3yJibTaTaM paboThbl Ha
NPaKTUYECKUX 3aHATHAX (pelIeHue 3a1ad,
TPEHUPOBOYHBIX 3aJaHUI, YPABHEHUI;
OILICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHUS
JOKJIa1a;

OLICHKA 32 JJOMAILHIOK KOHTPOJIBHYIO
paboty (ams 3a09HO (HOPMBI 0OYyIEHH);
OLIGHKA 10 UTOraM JK3aMeHa

OITUCHIBATH 110 TpaduKy MOBEACHUE U CBOMCTBA (DYHKITHIA,
HaxXomuTh 1O rpaduky (yHKOUKM HauOoNbIIKE U
HaMMEHBIIINE 3HAYCHUS

OLICHKA II0 pe3yJibTaTaM paboThl Ha
MIPAKTUYECKUX 3aHATHAX (PELIeHUe 3a1ad,
TPEHUPOBOYHBIX 33JJaHUH, YPABHEHU;
OIIEHKa I10 pe3yJibTaTaM BBITIOJHEHUS
JIOKJIaza;

OLIEHKA 3a JJOMAaITHIOK KOHTPOJIbHYIO
paboty (asns 3a04HOM HOPMBI 00yUEHMS);
OIICHKA 10 UTOraM 3K3aMeHa

pelmatb ypaBHEHHs, NPOCTEHIIME CHUCTEMbl YpPaBHEHHH,
UCIIOJIB3YSl CBOMCTBA (QYHKIMHA U UX rpauKOB

OLICHKA I10 pe3ysbTaTaM padoThl Ha
NPaKTUYECKUX 3aHATHAX (pelIeHue 3a/ad,
TPEHUPOBOYHBIX 33JJaHUI, YPABHEHU;
OLICHKA I10 Pe3yJIbTaTaM BBIITOJHEHHUS
JOKJIa1a;

OLICHKA 3 JOMAIIHIOI KOHTPOJIBHYIO
paboty (amnst 3a09HOM (HOPMBI 0OYIEHH);
OLIGHKA 10 UTOr'aM HK3aMEHa

BBIYUCJIATH MMPOU3BOJHBIC QJICMCHTAPHBIX
HCIIOJIb3Ys CIIPaBOYHBIC MaTCpHaJIbl

(hyHKIHIHA,

OLICHKA II0 pe3yJibTaTaM paboThl Ha
NPaKTUYECKUX 3aHATHAX (pelIeHue 3a/ad,
TPEHUPOBOYHBIX 33/IaHUH, ypaBHEHNIH,
OLICHKA TI0 PE3yJIbTaTaM BBIIOJIHEHUS
JIOKJIafa;

OLICHKA 32 JOMAITHIO KOHTPOJIBHYIO
paboty (ans 3a04HOM HopMBI 00yUEHMS);
OLICHKA TI0 HTOTaM JK3aMeHa

UCCIeIoBaTh B NPOCTEHIIMX choy4asx (QYHKIUH Ha
MOHOTOHHOCTh, HAaXOJUTh HauWOOJIbIIINE W HAUMCHBIIINE
3Ha4eHUs! (QYHKUWH, CTPOUTH TpadUKH MHOTOUWIEHOB C
WCIIOJIB30BaHUEM alapaTa MaTeMaTHUYECKOT0 aHaIn3a

OLICHKA TI0 pe3yJibTaTaM paboThl Ha
MPAKTUYECKUX 3aHATHAX (pELIeHue 3a1ad,
TPEHUPOBOYHBIX 3a/laHUN, YPaBHEHUH;
OIICHKa I10 pe3yJibTaTaM BBIIIOJITHCHUSA
JOKJIa1a;

OLICHKA 32 JJOMAILHIOK KOHTPOJIBHYIO
paboty (ams 3a049HOM (HOpMBI 00yUeHN);
OLICHKA TI0 HTOTraM JK3aMeHa
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pemiaTh palrOHANbHEIE, MOKa3aTeNIbHbBIC u
norapuMUYecKie ypaBHEHUS 1 HEPABEHCTBA

OLIEHKA T10 pe3yibTaTaM padoTHl Ha
MPAaKTHYECKUX 3aHATHAX (peIIeHNe 3a/1ad,
TPEHUPOBOYHBIX 3a/laHHUN, YPaBHEHUH;
OLICHKA I10 pe3yJIbTaTaM BBIITOJTHEHHUS
JIOKJIaza;

OLICHKA 32 JOMAITHIOI0 KOHTPOJIBHYIO
paboty (ans 3a04HOM HOpPMBI 00yUEHMS);
OLICHKA T10 UTOraM JK3aMeHa

COCTAaBJIAATh YPpaBHCHUS 110 YCIIOBUIO 3aa4un

OLICHKA TI0 pe3yJibTaTaM paboThl Ha
MPAaKTHYECKUX 3aHATHAX (peIIeHne 3a/1ad,
TPEHUPOBOYHBIX 3alaHH, YPaBHEHUH;
OLICHKA TI0 PE3yJIbTaTaM BBIIOIHEHUS
JIOKJTaza;

OLICHKA 3@ JJOMAIIHIO KOHTPOJIBHYIO
paboty (ans 3a04HOM HOpPMBI 00yUEHMS);
OLICHKA TI0 HTOTraM JK3aMeHa

HCIIOJIB30BATh IS IPHOIIDKEHHOTO PeIICHUS YpaBHEHUH U
HEpaBEHCTB TpaduyecKuil MeTo

OLIEHKA I10 pe3yibTaTaM padoThl Ha
MPAaKTUYECKUX 3aHATHAX (pELIeHue 3a1ad,
TPEHUPOBOYHBIX 3aJaHUI, YPABHEHUI;
OLICHKA I10 pe3yJIbTaTaM BBIIIOJHEHHUS
JOKJIa1a;

OLIEHKA 3a JJOMAILIHIOI KOHTPOJIbHYIO
paboty (amst 3a049HOM (HOPMBI 0OYIEHH);
OLIEHKA 10 UTOraM IK3aMeHa

n300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOYKECTBA
peLIeHUI IPOCTENIINX YPAaBHEHUN U UX CUCTEM

OLICHKA II0 pe3yJibTaTaM paboThl Ha
MIPAKTUYECKUX 3aHATHAX (PELICHUe 3a1ad,
TPEHUPOBOYHBIX 3aJaHUI, YPABHEHUI;
OILICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHUSA
JOKJIa1a;

OLICHKA 32 JJOMAILHIOK KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 00yUEHMS);
OLIEHKA 10 UTOraM IK3aMeHa

pemats MpocTeiine KOMOMHATOPHBIE 33Jadd METOIOM
nepedopa, a TAKKe ¢ UCIIOJIb30BAHUEM M3BECTHBIX (OPMYII

OLICHKA I10 pe3yibTaTaM padoThl Ha
MIPAKTUYECKUX 3aHATHAX (pELIeHue 3a1ad,
TPEHUPOBOYHBIX 33JJaHUI, YPABHEHU;
OIIEHKa I10 pe3yJbTaTaM BHITIOJHEHUS
JIOKJIaJa;

OLIEHKA 3a JJOMAILIHIOK KOHTPOJIbHYIO
paboty (ass 3204HOM HOPMBI 00yUEHMS);
OIIEHKA 10 UTOraM 3K3aMeHa

BBIYUCJIATE B HpOCTeﬁH.IPIX ClIy4dasx BEPOATHOCTU COOBITHI
Ha OCHOBC 110ACYETa 4YucCjia uCXO0a0B

OLICHKA I10 pe3yibTaTaM padoThl Ha
NPaKTUYECKUX 3aHATHAX (pelIeHue 3ajad,
TPEHUPOBOYHBIX 33JJaHUI, YPABHEHU;
OLICHKA I10 Pe3yJIbTaTaM BbIIIOJHEHHUS
JIOKJIa/1a;

OLICHKA 3 JOMAIITHIOI KOHTPOJIBHYIO
paborty (1151 3209HOM (hOpMBI O0YUEHNS);
OLICHKA 110 UTOT'aM IK3aMEHa

pacrio3HaBaTh Ha 4EPTEKax U MOJACIIAX MPOCTPAHCTBECHHBIC
(bOpMLI; COOTHOCUTb  TPCXMCPHBLIC O0BEKTBI C HX
OIIMCAaHUSAMU, I/I306pa)KeHI/I$IMI/I

OLICHKA TI0 pe3yJibTaTaM paboThl Ha
MPAKTUYECKUX 3aHATHAX (pElIeHue 3a/ad,
TPEHUPOBOYHBIX 3a/laHU, YPaBHEHUH;
OIICHKA I10 Pe3yJIbTaTaM BhITOTHEHUS
JIOKJIaza;

OLICHKA 32 JJOMAILIHIOK KOHTPOJIBHYIO
paboty (ans 3a04HOM HopMBI 00yUEHMUS);
OLICHKA TI0 HTOTraM JK3aMeHa

OITMChIBATH B3alMHOC PacCIioJIOKCHUEC TIPAMBIX n

OIIEHKA I10 pe3yJbTaTaM paboTsl Ha
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IIIOCKOCTCH B IMPOCTPAaHCTBEC

MIPAKTHUYCCKUX 3aHITHUAX (PEIICHUE 3a/1a4,
TPEHUPOBOYHBIX 3aJ[aHUM, ypaBHEHUH;
OIICHKA I10 Pe3yJIbTaTaM BBITIOTHCHHS
JIOKJIaja;

OIIEHKA 32 JJOMAIITHIOI0 KOHTPOJIBHYIO
paboty (ams 3a049HOM (HOPMBI 0OyIEHN);
OIIEHKa 10 UTOraM 3K3aMeHa

aHATM3UPOBAaTh B TPOCTEHIINX  CITydasx
pacronoxeHne 00LEKTOB B IIPOCTPAHCTBE

B3aMHOC

OLIEHKA I10 pe3yibTaTaM padoTHl Ha
MIPAKTHYECKUX 3aHATHAX (pelIeHue 3a/1ad,
TPEHUPOBOYHBIX 33aJaHUH, YPABHEHUI;
OLICHKA I10 Pe3yJIbTaTaM BBIITOJTHEHHUS
JIOKJIaza;

OIIEHKA 32 JJOMAIITHIOI0 KOHTPOJIHHYIO
paboty (ans 3a04HOM (HOpPMBI 00yUEHMS);
OIIEHKa 10 UTOraM 3K3aMeHa

n300pakaTb OCHOBHBIE MHOTOIDaHHUKU U KpYIJIbIE TeEJa;
BBITIOJIHSATH YEPTEXKHU 0 YCIOBUSIM 3a1a4

OLICHKA [0 pe3yJbTaraM paboThl Ha
NPAKTUYECKUX 3aHATUSIX (peLIeHHe 3a/1ad,
TPEHUPOBOYHBIX 33/IaHHH, yPaBHEHUIA,
OLICHKA [0 Pe3yJIbTaTaM BBIIOIHEHHUS
JIOKJIaa;

OLICHKA 32 JOMAIIIHIOI0 KOHTPOJIBHYIO
paboty (asns 3a04HOM HOPMBI 00yUEHMS);
OLICHKA [0 UTOraM 3K3aMeHa

pemars TUTAHAMETPUIECKHE u nmpocTeimme
CTEepEeOMETPUIECKHE 3a1a9u Ha HaxOXKICHUE
TCOMETPUYCCKUX BEIMYMH (JJIMH, YIJIOB, IUIOMIAACH,
00BEMOB)

OLICHKA I10 pe3yibTaTaM padoThl Ha
NPaKTUYECKUX 3aHATHAX (pelIeHue 3a1ad,
TPEHUPOBOYHBIX 3aJaHUI, YPABHEHUI;
OLICHKA I10 pe3yJIbTaTaM BBIIIOJHEHHUS
JOKJIa1a;

OLIEHKA 3a JOMAILIHIOI KOHTPOJIbHYIO
paboty (ams 3a09HO (HOPMBI 0OYIEHH);
OLIEHKA 10 UTOraM PK3aMeHa

HCIIOJIB30BaTh IIPU PELICHUM CTEPEOMETPUUYECKHUX 3a]ad
TUTaHUMeTpUYeckre GPakThl U METOIbI

OLICHKA I10 pe3yJbTaTaM paboThI Ha
NPAKTUYECKUX 3aHATUSIX (pEeLICHHE 33714,
TPEHUPOBOYHBIX 3aaHHI, ypaBHECHHIHA,
OIICHKaA I10 pE3yJibTaTaM BBIIIOJIHCHUSA
JIOKJIaJ1a;

OLICHKA 3a JOMAIIHIO KOHTPOJIbHYIO
paboty (ass 3204HOM HOPMBI 00yUEHMS);
OLICHKA [10 HTOraM K3aMeHa

MIPOBOJIUTE JOKA3aTEIbHBIC PACCYKIACHHS B XOJI€ PEIICHUS
3a1ay4

OLICHKA I10 pe3yibTaTaM padoThl Ha
MIPAKTUYECKUX 3aHATHAX (pELIeHue 3a1ad,
TPEHUPOBOYHBIX 33JJaHUI, YPABHEHU;
OIIEHKa I10 pe3yJbTaTaM BHITIOJHEHUS
JIOKJIaJa;

OLIEHKA 3a JJOMAILIHIOK KOHTPOJIbHYIO
paboty (a1 3204HOM HOPMBI 00YUEHUS);
OIICHKA 10 UTOraM 3K3aMeHa

HCIIOJIB30BaTh HpI/IO6peTeHHBIe 3HaHHUd W YMCHHA B
HpaKTH‘lGCKOﬁ JACATCIBHOCTH U HOBCCL[HCBHOﬁ JKHU3HU OJIA:

o TMPAaKTUYECKUX PACUETOB MO QopMyliam,
BKIIIO4Yasgs (OPMYIIbI, COAEp)Kallde CTEIeHH!,
panuKanel, soraprumMbl u
TPUTOHOMETPUYECKHE (DYHKIIUH, HCTIONB3YS
IpU HEOOXOJMMOCTH CIIPaBOYHBIE MaTepHabl
Y IPOCTENIINE BEIYUCIUTEIbHBIE YCTPONCTBA,

e OMMCAaHMA C  TOMOWIBIO  (YHKUIHUH

OLIEHKA I10 pe3yibTaTaM padoTHl Ha
MPAKTUYECKUX 3aHATHAX (pElIeHue 3a/ad,
TPEHUPOBOYHBIX 33JJaHUH, YPABHEHU;
OLICHKA I10 pe3yJIbTaTaM BBIITOJTHEHHUS
JOKJIa1a;

OLICHKA 3 JOMAIITHIOI KOHTPOJIBHYIO
paboty (ans 3a04HOM HopMBI 00yUEHMUS);
OLIGHKA 110 UTOT'aM IK3aMEHa
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pPa3IMYHBIX 3aBUCUMOCTEH, MPEICTABICHUS UX
rpaduuecKu, HHTEPIPETAIH IPAPHUKOB;

e pENIeHUs MPUKIAJHBIX 33/1a4, B TOM YHCIe
COLMATHHO-YKOHOMHYECKUX U (PU3NUECKUX, HA
HauOONBIINE W HAUMCHBIINE 3HAYCHUS, Ha
HaxO0X/JICHUE CKOPOCTHU U YCKOPEHUS;

e TNIOCTPOCHHUA U HUCCICIOBAHUA HpOCTeﬁMHX
MAaTEMAaTHYCCKHUX MOHGJ’ICI\/'I;

e aHaANM3a peEaJbHBIX YHCIOBBIX JAHHBIX,
MIPEICTAaBICHHBIX B BUJIE AWAarpaMM, Tpa(uKoB;

e aHalIM3a I/IH(i)OpMaI_II/II/I CTaTUCTUYCCKOI'O

Xapakrepa,
e HCCIEeNOBaHU (MozmenupoBaHHs)
HECJIOKHBIX ~ TIPAKTHYECKUX CHTYyallMd Ha

OCHOBE U3y4YCHHBIX (POPMYJ U CBOUCTB uUryp;

e BBIYHCICHHS OOBEMOB W  IUIOMIAAEH
MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJI MpH
PELICHUH TPaKTUYECKUX 3a]1ay, UCTIOb3Ys IIPU
HE00XOIUMOCTH CIIPAaBOYHUKH u
BBIUHCIIUTEIbHBIE YCTPOMCTBA

4.2. MeToanuyecKue MaTepHaJbl, onpee/siioliye Npoueaypbl OleHMBaHMSI
YPOBHSI CPOPMHUPOBAHHOCTH 3HAHUUA U YMEHHUM

4.2.1. Kputepuu olleHUBAHUS BbINOJHEHUS TECTA 10 UTOraM MEPBOro
ceMecTpa U3y4eHus: M CHUIINHBI

Tect mpoBoauTCS 1151 00001IEHNS MaTepyaia mo TeMe uim pazaeny. CaMbiM
MPOCTBIM TECTOM SIBIISIETCS aJIbTEpHATUBHBIN TecT. [lpemopaBarenbs AUKTyeET
BONPOCHL. JIUCT 171 OTBETOB Pa3pe3acTcsd Ha MOJIOCKA M TOJIOCKH Pa3IaroTcs
yuamumcs. Ha HUX HyHO 3amucaTh HOMEp BOIIPOCa U OTBETUTH «J1a» UIIA «HET».

O11eHKa «OTINYHOY» CTaBHUTCS, €cliM 0e3 omuOoK BeimoiaHeHo 20-23 3agaHus
n3 25;

OIICHKA «XOPOII0» CTaBUTCS, €CIM YyYalluics oTBedaeT BepHO Ha 18-19
BOIIPOCOB;

OIICHKA «YyJOBJICTBOPHUTEIIHPHO» CTaBHUTCS, €CJIHM YydYaIluhcs Oe3 OIIMOOoK
CIpaBiIsieTcs ¢ OTBeTaMu Ha 12-17 Bompocos.

4.2.2. Kputepum OlleHUBAHUS BbHITIOJTHEHUSI IOKJIAI0B

«OTIIUYHO» «XOpouo» «KYHOOBJICTBOPUTCIBHO) | KHCYAOBJICTBOPUTCIBHO

TeMa pacKphiTa B
TIOJITHOM 00BbEME U

TeMa pacKphiTa B
IEJIOM TIOJTHO,

TEMa PaCKpbITa HC
IOJHOCTBIO, TC3UCHI U

HE COOTBETCTBYET
KpUTEpUIM

aBTOp CBOOOJIHO B
HEll OpUEHTHPYETCH,
MOCJIeI0BATENbHO U
JIOTHYHO, MaTepHal
JIOKJIa/1a aKTyaJIeH U

pazHooOpazeH
(mpoaHaJIn3UPOBAHBI

MOCIIeZIOBATEIBHO U
JJOTUYHO, BBIBOAbI
apryMEeHTHUPOBAHBI,
HO TIPH 3aMIUTE
JOKJIaaa
o0ydJaromuics B
OCHOBHOM YHUTAJI

YTBEPKICHHS HE
JIOCTAaTOYHO
COIIACOBAHEI,
apryMeHTaIns
BBIBOJIOB
HEJ0CTATOYHO
00ocHOBaHa, TOKIaL

«YHAOBJICTBOPUTCIIBHO»
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HECKOJIBKO JOKJIaJ ¥ HE JaBaJl BBITOJIHEH HA
pa3IMyYHBIX COOCTBEHHBIX OCHOBaHUU
HCTOYHHUKOB) MIOSICHCHM; €IMHCTBEHHOT' O
BBIBOJIbI oOyuaromuiics UCTOYHUKA, HA
apryMeHTHPOBAHBI, HEZ0CTaTOYHO BOIIPOCHI
oOyuaromuiics IIOJIHO U YBEPEHHO IpenojaBaTess
OTBETHJI Ha OTBEYall Ha BOIPOCHI ayUTOpUU
BOIIPOCHI npenojaBaTens u oOyyaromuiics He
Ipenogasareins u ayIUTOpUHU OTBETHJI
ayJIMTOpUU

4.2.3. Kputepuu ouieHUBaHMS BbHINIOJTHEHHUSI TPEHUPOBOYHOM PadoThI

TpennpoBouHast paboTa BBHINOJHAETCS IOCJE W3YUYEHHUS TEOPUU IO TEME.
Pa3znaercst ee TEKCT, ¥ BBITIOJIHAIOTCS 3aJaHus B TIapax, rpyIiax, HHANBUIYAIbHO.
[IpenogaBaresib KOHTPOJIUPYET OOBEM BBHITIOTHEHHON pabOThI, MPABUIBLHOCTD,
OTBEYAET Ha 3aJlaHHble BOMPOCHL. [IpU HEOOXOIUMOCTH HEKOTOpHIC 3aJIaHMs
BBITIOTHSIIOTCSL HA JOCKE. YUallluecs caMHu ONPEACIISIIOT YPOBEHb YCBOCHHUSI, TEMII
paboThI, OLIEHUBAIOT CBOIO JI€ATEIbHOCTh. 3aTEM yYalllMecs 3aIUIIAI0TCS IO TEME
Ha CBOEM YypOBHE. A HMEHHO: BBINOJHAIOT 3aJaHUsl U3 DTOU Ke paldOThl IO
yYKa3aHUIO MPENo/1aBaTelis.

OreHKa «yIOBJICTBOPUTEIHHOY» CTABUTCS, €CIIA 0€3 OMMNOOK BBITIOJIHEHO 2-3
3a/IaHUS U3 MIEPBOTO YPOBHS;

OIIEHKA «XOpOILIO» CTABUTCS, €CIIA Y4YallUHCA BBINOJHAET 3aJaHus U3
BTOPOTO YPOBHS;

OIICHKA «OTJIMYHO» CTaBUTCA, €CJIM y4aluiics 0e3 ommOOK CHpaBIsSIeTCs C
3aIaHUSIMUA TPETHETO YPOBHSI.

4.2.4. Kputepum OlleHUBAHUS CAMOCTOSTEILHOM HJIH
BHEAYJAUTOPHOI padoThbI 00y4ar0IIUXCH

BueayauTopHas caMmocTosiTesibHash paboTa OIIEHHMBAETCS TaK K€, Kak W
oObIYyHAsi KOHTpOJbHasg pabora. OTMETKa «OTIMYHO» CTABUTCS B CIETYIOLIUX
ciyyasix: pa0oTa BBINOJHEHA TMOJHOCTHIO, B JIOTUYECKUX PACCYKICHUSIX U
00OCHOBaHUSX HET MNpoOEIOB M OIMOOK, B PEIIEHWH HET MaTEeMaTUYECKHUX
omrOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMUCKA, KOTOpast HE SIBJSIETCS CJIEICTBUEM
HE3HAHWS WU HEMOHMMaHusg YyuyeOHoro wMarepuana). OTMETKa «XOpOIIO»
CTaBUTCS, €CJIM paboTa BHITIOJIHEHA TIOJIHOCTHIO, HO OOOCHOBAHUS IIATOB PEIICHHUS
HEJIOCTaTOYHBI, JIOMYIIEHAa OJIHAa OIMMOKAa WIM JBa-TPU HEJOYeTa B BBIKJIAJKAX,
yeprekax wunu rpadukax. OTMETKa «yJIOBICTBOPHUTEIBHO» CTAaBUTCS, €CIIU
JOMyIIEHO OoJyiee OHOM OMMOKHM WK 0oJjiee JBYX-TPEX HEINOYETOB B BBIKJIAJIKAX,
yepTekax Wid rpadukax, HO ydaliuiicss BiageeT o0s3aTeIbHBIMM YMEHHUSIMU T10
npoBepsieMoir Teme. PaboTa cunTaeTcs HEYy/IOBICTBOPUTEIILHOM, €CIIU JOMYIICHBI
CYILIECTBEHHbIC OIIMOKH, MTOKA3aBIIIKME, YTO YUAlTUNUCS HE BIaJACET 00sS3aTEIbHBIMU
3HAHUSMM 10 IAHHOU TeM€E B TTOJTHOM Mepe.

O6mas kinaccudukaiys onmooK.
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1. I'pyOble ommOKu:
J Hesnanue omnpenenenuii, reopem, GopMys, CUMBOJIOB, €IUHUIL
U3MEPEHUS;

[ ]
[ ]
3a/ad;
[ ]
[ ]

HeyMenue BbIACIUTE B OTBETE IVIABHOE;
Heymenue npuMeHATh 3HAHUSA, aNTOPUTMBI IPU PELICHUU

HeyMenue nenath BHIBOABI U 0000IICHHUS;

Heymenue untath v cTpouTh rpaduky;

HeYMCHI/IC IMOJIb30BAaTbLCA IICPBOUCTOYHUKAMU,

CIIPaBOYHUKAMU;
[ToTepst KOpHS UM COXpaHEHUE TTOCTOPOHHETO KOPHS;
OTt6paceiBanne 6e3 00bSICHEHUI OJTHOTO U3 KOPHEH;
BoruucnutenbHble OMIMOKH, €CTTM OHU HE SIBIISIFOTCS] OTIMCKAMU;
Jloruueckue OMIMOKHU.

Herounoctu:

y4eOHUKOM,

Herounocts hopmMynupoBoK, orpeiesieHuid, TOHSITHH;
HenonHeii 0XBaT CBOMCTB WJIM OCHOBHBIX IPU3HAKOB MOHATHS;
3aMeHa HEKOTOPBIX OCHOBHBIX MPU3HAKOB BTOPOCTEIICHHBIMU;

Hepauuonanbaeie MeTOnbI

CIIPaBOYHOM U APYIOU JINTEPATYPBHI,
Heymenue pemiats 3a7auu, BBIIOIHTH 3a/1aHUs B OOLIEM BHJIE.
3. Henouersr:
HepanumonanbHble TpreMbl BBIYUCICHUIN U Pe0Opa3oBaHUi.

pemiCHusl MM HKCIIOJIb30BAHHA

4.2.5. Kputepum ouleHUBAHUS BbHITOJHEHUsI (I0MallIHe) KOHTPOJILHOI
padoThI (17151 32049HOM (POPMBI 00yUEHUS)

COTIIMYHO» «XOPOHIO» «yJIOBJIETBOPUTEILHOY» | «HEYJOBJIETBOPUTEIBHO»
IIOJIHOE U IIOJIHOE U YaCTUYHO IIPaBUIIbHOE (momarHsist)
IIpaBUIIbLHOE NpaBUIbHOE BBINTOJIHEHUM 33JJaHUH | KOHTpPOJIbHas paboTa He
BBITIOJIHEHHE BBITIOJTHEHHUE (momarueit) MPEIOCTaBIICHA
3aJJaHu’ 3aJlaHuif KOHTPOJILHOM paboThl, CTYZIEHTOM WJIN
(momarrHein) (momarrueit) HEKPUTHUYECKUE MTOJTHOCTBIO HE
KOHTPOJIbHOM KOHTPOJIbHON OLIMOKH B COOTBETCTBYET
paboThL, TpaMOTHOE paboThl, odopmieHnu padoThl, TpeOOBaHUSM,
IIOCTPOEHHUE HE3HAYUTEIIbHBIC JIOTIOJTHUTEIIbHbIE IPEIbSBISEMBIM K €€
OTBETOB, OIIMOKHU 1 Hay4YHbI€ HCTOYHUKHU 0(OpMIICHHUIO U
odopmieHue MIOTPEIIHOCTH B HE UCIOJIb30BAINCH COZIep KaHUIO
paboThI B TOJTHOM odopmiieHnn
COOTBETCTBUHU C paboThI,
NPEIbSBIISIEMBIMHU JIOTIOTHUTEJIbHBIE
TpeOOBaHUSAMHU Hay4HbIE HCTOYHUKH
HCIIOJIb30BaHNE HE UCMOJIb30BAIHChH
JOTIOJTHUTEIBHBIX
HAYYHBIX

HNCTOYHUKOB
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4.2.6. Kputepum olleHUBAHUSA 3HAHMII U YMEHH 110 UTOraM
OCBOEHHS TUCHMIIMHBI

[Ipu ouLeHHMBaHUM SK3aMEHAIIMOHHOTO OTBETa YYHUTHIBAETCS YPOBEHD
MOHUMAaHUSI M CTENEeHb YCBOCHUS TEOPUHU Kypca, YPOBEHb 3HaHUA (HaKTHUECKOTO
Marepuaia B 00BbEME MPOrpaMMmbl, MPABUIBHOCTh (POPMYIMPOBOK OCHOBHBIX
NOHATUN U 3aKOHOMEPHOCTEH, JIOTMKA, CTPYKTypa M TPaMOTHOCTh H3JI0KECHHS
BOIIPOCA, HMCIOJIb30BAaHUE MPUMEPOB MO AaHHOW MpoOjemMe, YMEHHE CBs3aTh

TCOPUIO C IIPAKTHYCCKHUM IIPUMCHCHUCM, YMCHHUC CJHACIAaTb BbIBObI,

OTBETUTH HA JIOTIOJHUTEIBHBIE BOIPOCHL.
OOmmMH KPUTEPHUSIMH, OTPEACISIIONIMMHI OIICHKY 3HAHWWA Ha HYK3aMEHE,

yMEHHE

SABJIAXOTCA:
COTJIMYHOY «XOPOHIO» «YAOBJIETBOPUTEIIHLHOY «HEYJIOBJIETBOPUTEIBHOY
CTYJEHT CTYACHT CTYAEHT AEMOHCTPUPYET CTYZCHT HE 3HAeT 3HAYUTEIbHYIO
JEMOHCTPHPYET JIEMOHCTPHUPYET o01mpe 3HaHNSI OCHOBHOTO | YacTh MPOTPAMMHOTO MaTepuana,
rryOOKO€e M IIPOYHOE JOCTaTOYHO TOJHOE Marepuana 6e3 yCBOCHUs JIOIYCKAEeT CyIIECTBEHHBIC
YCBOCHHE 3HAHUH 3HaHHE HEKOTOPBIX CYIIECTBCHHBIX | OIIMOKH B IIPOIIECCE U3JIOKECHNUS,
MPOTPaMMHOTO MPOTrPaMMHOTO TIOJIOXKEeHUH, hopMynupyer HE 3HAET ONPEACICHHUH, TEOpeM
Mmarepuana, Mmarepuana, OCHOBHBIE MOHATHS, HO C
HcUepIbIBaoIIee, rpaMOTHOE HEKOTOpPOH HETOYHOCTBIO,
MOCJIeI0BATENBHOE, U3JI0KEHUE 3aTpyAHsAeTCS B
rpaMOTHOC U marepuajia 1mo MpUBCACHUN TPUMEPOB
JIOTUYECKHU CTPOUHOE CYILECTBY,
U3JI0KEHHUE, OTCYTCTBHE
MPpaBUJIbHOCTH CYHICCTBCHHBIX
(hOpMyITHPOBOK 1 HETOYHOCTEH B
3aKOHOMEPHOCTEH, (opMyIHpOBKax
HCTIONIb30BAaHHE TIOHATHH, yMeeT

MIPUMEPOB, YMEHHE
cenaTh BBIBOJBI 10
U3JIaracMOMY
Marepuany

ClIeNIaTh BBIBOJBI 110
N3J1araeMoMy
MaTepuaiy, HO IIpx
3TOM HEJIOCTATOYHO
MOCJIE/IOBATENILHO U
JIOTMYECKH H3JIaraet
Mmarepuai, He
HPUBOJAUT IIPUMEPHI,
JIOIyCKaeT
HEKOTOpbIE
HETOYHOCTH B
(hopMyIHpOBKax
MOHATUI




