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1. OBIIASI XAPAKTEPUCTHUKA PABOYEI TPOTPAMMBI
TUCTUTLIAHBI

I1J1.02 «Marematuka»
(MHIEKC, HANMEHOBAHHE JUCITUTUINHEI)

1.1. O6s1acTh NpuMeHeHus1 padoveid MPOrpaMmbl

PabGouast mporpamma IUCHMIUIMHBI pa3padOTaHa Ha OCHOBE TMHChMa
JlenapTameHTa TOCYAapCTBEHHOW TIOJUTUKH B cdepe MOATOTOBKH padounx
kajapoB u 10 «Pexomenanuu no opraHu3aluy MOJy4YeHUs CPEIHEro OOIIero
oOpa3oBaHusl B TMpejesiax OCBOEHHUS O0pa3oBaTebHBIX MPOrpaMM CpETHEro
npodecCHOHAIBHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHUs C
y4eToM TpeOoBaHUM (e/iepaabHbIX TOCYIAPCTBEHHBIX CTAaHAAPTOB U MOJydaeMOu
npodeccuu WK CIEUaTbHOCTU CPETHET0 MPOQPECCUOHATBLHOI0 00pa30BaHUs» OT
17 wmapra 2015 1. N 06-259 ¢ y4yeToM TPUMEpPHOHM MPOTPAMMBI
o0111e00pa30BaTeIbHON  AUCHUIUIMHBI ~ «MartemaTuka», pEKOMEHOBaHHOU
@enepalbHBIM TOCYAAPCTBEHHBIM ABTOHOMHBIM yupexkaeHueM «dPenepaibHbIin
WHCTUTYT pa3BuTus ooOpazoBanus» (OI'AY «OUPO») B kadecTBe NMpUMEpHO
MpOrpamMMBbl JIJISl peasii3allii OCHOBHOW MpodeccHoHanbHON 00pa3oBaTeIbHOM
nporpammbel CIIO Ha 06a3ze OCHOBHOrO oOIIero oOpa3oBaHHs C MOJYyYCHHUEM
cpeadero ob6mero ooOpaszoBanus Ilpotokonm Ne 3 or 21 wmroma 2015 .
(peructpanuonnbiii HoMep peneHsun 373 ot 23 utonsg 2015 1. OT'AY «DUPOy).
PabGouasi mporpamMma COOTBETCTBYET TPEOOBAHUAM K MPEAMETHBIM pe3yJbTaTam
OCBOCHHUS JIaHHOM MpeIMEeTHOM o0jacTu, ycTaHOBIEHHbIM DenepanbHbIM
rOCYJIapCTBEHHBIM  00pa30BaTeNIbHbIM  CTaHAAPTOM  CPEIHEro  0OIIero
obpazoBanus (y1B. [Iprkazom Munobpuayku Poccun ot 17 mast 2012 1. No 413).

1.2. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucrumnaa  «I1/1.02 MaTemaTuka» OTHOCUTCS K YHCITY HTPO(HUIBHBIX
JUCIUIUIMH 00I11e00pa30BaTEIbHOTO LHUKJIA W BXOAWT B COCTaB OO0s3aTEIBHOU
npeaMeTHoi obnactu «Marematuka u unpopmarukay OI'OC cpennero obimiero
o0OpazoBaHus.

3HaHu, YMEHHUS u HaBBIKH, dbopmupyeMbie  TUCIHUIUIMHON
«TJ1.02 Marematrka» HEOOXOAWMBI JJIsi  TOCJIEAYIOMIETO W3YYEHHUS BCEX
JUCHUIUIMH €CTECTBEHHO-HAYYHOTO U Mpo(eCCHOHATBHOIrO y4yeOHOTO LHMKIA, a
TaKKe MPOXO0KACHUS TPOU3BOICTBEHHON ITPAKTHKHU.

1.3. esb U iIaHUpyeMble Pe3yJabTAThl 0CBOCHUSA TUCHHUILIMHBI

Henssmu n3yuenns qucuumiauibl «I1/1.02 Marematukay SBISIOTCS:
e oOecrieueHre YCIOBHM Ui TOJYYSHUS IPEACTABICHUM O COIMAJIbHBIX,
KYJbTYPHBIX U HCTOPHUYCCKHUX (paKTOpax CTAaHOBJICHUS MaTEMaTHKHU;

e o0ecreyeHue  yCIOBUU TSt GopMHpOBaHUS  JIOTMYECKOTO,
QITOPUTMUYECKOTO U MATEMAaTUYECKOTO MBITIICHUS;
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e o0ecrmeueHue YCIOBHM Jis TPUOOPETEHUS YMEHUHA MPUMEHSThH
IIOJTyYEHHBIC 3HaHUS [IPY PEUICHUN PA3JINYHbIX 33/1a4;

e o0ecrieueHUE YCIOBUM AJIs MOJy4YEHUs MPEACTABICHUN O MaTeMAaTHUKE
KaKk 4YacTH OOIIEeUYeIOBEYECKON KyJlbTypbl, YHUBEPCAJIBHOM S3bIKE HAyKH,
MTO3BOJIAIOLIEM OINMCHIBATh U U3Y4YaTh PEATBHBIE IPOLIECCHI U SIBJICHUA.

3agaun wu3ydyeHuss aucuuruimHbel «I1/.02 Marematuka» TpaaulHOHHO
peaM3yrOTCs B UEThIpEX HaINPaBJICHUSIX:

e oOImiee nmpecTaBieHrne 00 UaesX U METOJIaX MaTeMaTHKY;

® UHTEJUIEKTYaJIbHOE PAa3BUTHUE;

® OBJAJIEHHE HEOOXOIUMBIMU KOHKPETHBIMHU 3HAHUSIMU U YMECHUSIMU;

® BOCIIMTATEILHOE BO3JICHCTBHUE.

B pe3ynbrare 0cBOEHUS NUCHUIUIMHBI O0YYaIOUIUiics T0JKEH 3HATh (3):

® 3HAYCHHEC MATEMAaTHYCCKOW HAYKH JUIS PEIICHMS 3a/1ad, BO3HUKAIOIIUX B
TEOPUU M TPAKTHKE; IMHPOTY U B TO K€ BPEMsl OTPaHUUYCHHOCTHh MPHUMECHCHHUS
MaTEeMaTHYECKUX METOJIOB K aHAJM3y M WCCIICIOBAHHIO MPOIIECCOB W SBIICHUI B
npupojie u obmectse (31);

® 3HAYCHHE NMPAKTHKH U BOIPOCOB, BOZHUKAIOIIUX B CAMOM MaTEeMAaTHKE JJIs
(bopMHUpPOBaHUS 1 Pa3BUTHS MAaTEMaTHYECKON HAYKH; HCTOPHUIO PA3BUTHS MTOHSATHUS
YHUCiia, CO3/IaHUS MaTeMaTHYEeCKOTO aHajin3a, BO3HUKHOBEHUS U Pa3BUTHSA
reometpuiu (32);

® YHHUBEpPCAJIbHBI  XapakTep  3aKOHOB  JIOTUKM  MaTeMaTHYECKHUX
paccyXaeHui, uX MPUMEHUMOCTh BO BCEX 00JIACTSIX UETOBEUECKOU NEeSITeIHbHOCTH
(33);

® BEPOSTHOCTHBIM XapakKTep Pa3IMYHBIX IMPOIECCOB OKPYKAIOIIET0 MHUpa
(34);

B pe3ynbTaTe 0CBOEHUS JUCHUILUIMHBI 00yUYaronuics 10mKkeH yMeTh (Y):

® BBINOJHATH ApU(PMETUUECKHUE ACUCTBUS, COUETas YCTHBIE U TUCbMEHHbIE
OpPUEMBI, IPUMEHEHHUE BBIYUCIUTENbHBIX YCTPOMCTB; HAXOAUTh 3HAUEHUS KOPHS
HaTypaJIbHOM CTENEHH, CTENEeHH C paluMOHAIbHBIM IOKa3zareneM, Jorapudma,
UCIIONBb3Ysl MPU HEOOXOJAMMOCTH BBIUYMCIUTENbHBIE YCTPOWCTBA; MOJIB30BATHCS
OLICHKOM M MPUKHUJIKON IpU IMpakTHUeckux pacuetax (Y1);

® [POBOAUTH IO HM3BECTHHIM (QOpMyJaM U MpaBujaM MpeoOpa3zoBaHUs
OYKBEHHBIX BBIPOKEHUH, BKIIOYAIONIMX CTENEHHW, paauKalbl, JOrapudMel u
TpuroHomerpudeckue GpyHkunu (Y2);

® BBHIUNCIATH 3HAYCHHWS  YHCIOBBIX W  OYKBEHHBIX  BBIPOKCHHM,
OCYIIECTBIISIT HEOOXOMMBIC TTOACTAHOBKHU U TipeoOpazoBanus (Y3);

® OmnpeAcssITh 3HaYeHUuE (PYHKIMM TO0 3HAYCHUIO apryMeHTa mpHu
paznuHbIX criocobax 3aaanus pynkuuu (Y4);

e CTpouTh rpaduku u3ydeHHbIX pyHkumii (¥Y5);
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® ONUCHIBATH MO IpapuKy MOBEACHUE U CBOMCTBA (QYHKIUI, HAXOJUTH IO
rpaduky QyHKIMK HanOobIIMEe U HauMeHbIIHe 3HaueHus (Y6);

e pemiarb YpaBHEHHUS, MPOCTEHIINE CHUCTEMbl YPAaBHEHMH, HCIIONb3Ys
cBoiicTBa (pyHkuuit u ux rpapukos (Y7);

® BBIUMCIATH TPOU3BOJHBIC AIIEMEHTAPHBIX  (YHKUUH, HUCIOIb3YS
crpaBouHble MaTepuaisl (Y 8);

® HCCIeoBaTh B TMPOCTEHIIUX Cilaydasx (YHKIUA HAa MOHOTOHHOCTD,
HaXOJUTh HaWOOJIbIINE W HAWMCEHBIINE 3HAYCHUS (PYHKIUH, CTPOUTH Tpaduku
MHOT'OYJICHOB C UCTOJB30BAaHUEM armapaTa MaTeMaTuieckoro anaimsa (Y9);

e pemarh palMOHAIBHBIE, TIOKa3aTENbHBIE W  JIOTapU(PMUIECKHUE
ypaBHEHUS U HEpaBeHCTBA, (Y10);

® COCTaBJISITh YpaBHEHHUS MO ycloBuIo 3aaauu (Y11);

®  JCIOJIb30BATh /I MPUOJIMIKEHHOTO PEIICHUs] YPaBHEHUN U HEPABEHCTB
rpaduueckuit meron (Y12);

® u300pakaTh Ha KOOPJAMHATHOM IIJIOCKOCTH MHOXECTBA PEIICHUN
MPOCTENINX YpaBHEHUN U ux cuctem (Y 13);

e pemarh MPOCTEHIMEe KOMOWHATOPHBIC 3a7a4d METOJIOM Mmepebopa, a
TaK)Ke C UCIIOJIb30BaHUEM M3BECTHBIX hopmy (Y 14);

® BBHIUHCIATH B MPOCTEHIINX CIydasX BEPOSTHOCTH COOBITH Ha OCHOBE
nojcyeTa urcia ucxoqoB (Y15);

® pacro3HaBaTh Ha 4YEPTEkKAaX U MOJEISAX MNPOCTPAHCTBEHHBIE (DOPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUIMH, N300pakeHusMH (Y 16);

® ONWCHIBAaTh B3aWMHOE PACIOJOKECHHUE TPSAMBIX U IUIOCKOCTEH B
npoctpancTse (Y17);

® aHAMM3WUPOBATh B TPOCTEHINMX CIIy4asX B3aHMMHOE pPAaCIOJIOKEHHUE
00BekTOB B npocTpanctse (Y 18);

® U300pakaTb OCHOBHBIE MHOTOTPAHHUKUA W KPYTJbI€ TeJa; BBINOJIHATH
YepTeKH 1Mo ycaoBusaM 3ajad (Y19);

¢ pfliaThb INIAHUMCTPHUYCCKUC U HpOCTGfIHIHG CTCPCOMCTPHUUCCKHC 3aa9n
Ha HaAXOXKICHUC I'COMCTPHUYUCCKHUX BCINYHH (I[JII/IH, YTJIOB, HJIOHIEI,Z[GI\/'I, O6’[>€MOB)
(¥20);

® HCIOJIb30BaTh npu pELIeHUH CTEPEOMETPUUECKUX 3aj1a4y
nIaHuMeTpudeckue Gpaktol U MmeTonsl (Y21);

® [IPOBOJUTH JOKa3aTEIbHbIE PACCYKICHUS B X0/1€ pelieHus 3anay (Y22);

® UCIOJIB30BaTh MPHOOPETCHHBIC 3HAHUS W yMEHHUS B MPAKTHUYCCKOU
NEeATEeIbHOCTH U MOBCEAHEBHOM Ku3HU (Y23) nsi:

. TPaKTHYECKUX PacyeToB Mo (hopmysiaM, BKIFOUask hOPMYIIbI, COECPKAIITIE
CTENIEHU, PAJUKAIBI, JIOTApU(PMbI U TPUTOHOMETPUUECKUE (PYHKIIUU, UCTIOIB3YS

py HEOOXOJMMOCTU CIPABOYHBIE MATEPHANIBI U MPOCTEHUINNE BBIUUCIUTEIHHBIC
YCTPOMCTBA;
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. ONUCAaHWSI C TOMOUIbI0  (YHKUMH  PA3IMYHBIX  3aBUCHMOCTEH,
NPEJICTaBICHUS UX TPaPUUECKH, MHTEPIIPETALINU TPa(UKOB;

. peIIeHus MPUKIAAHBIX 33729, B TOM YHCJIE COIMATbHO-IKOHOMUYECKUX U
dusnyeckux, Ha HaWOONBIIME W HAaWMEHBIINE 3HA4YCHHs, HAa HaXOXKICHHE
CKOPOCTH B YCKOPEHUS;

. TIOCTPOCHHUSI U UCCIIETOBAHMS MPOCTEUIITNX MATEMATHUECKUX MOJIENIECH;

. aHalM3a peaJbHBIX UHWCIOBBIX JAaHHBIX, TMPEACTABICHHBIX B BHUJE
auarpamm, rpadukos;

. aHanM3a MHPOPMALIMU CTATUCTUYECKOTO XapaKTepa;

. HUCCeNOoBaHUS (MOJEIUPOBAHMS) HECIOXKHBIX MPAKTHUECKUX CHUTyalui
Ha OCHOBE M3yUYEHHBIX (POPMYJI U CBOUCTB (PUTYD;

« BBIYHCJICHUS OOBEMOB H HHOIHaI[Cﬁ HOBCpXHOCTCﬁ IMPOCTPAHCTBCHHBIX
TSI IIpU PCHICHHMHU IIPAKTHYCCKHX 3alad, HCIIOJIb3yA IIpU HCO6XO,HI/IMOCTI/I
CIIPABOYHWKH U BBIYHUCIIUTCIIbHBIC YCTPOﬁCTBa.
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2. CTPYKTYPA U COAEPKAHME JUCIUITJIMHBI

2.1. O0beM IUCHMIJIMHBI U BU/IbI Y4eOHOH padoThl 11 04HOM GopMBbI

o0y4eHust

Bun yuebnol paboThl

O0BeM YacoB

MaxkcumanpHas yueOHas Harpyska (BCero) 308
O0s13aTenbHas ayIMTOpHAs ydeOHasi Harpy3ka (BCero) 270
B TOM YHCIIE:
JeKyuu 116
npakmuyecKkue 3aHAmusl (8 mom yucie npoMexCymoyHas ammecmayus) 154
CamocTosTenpHas paboTa o0ydaronierocs (Bcero) 2
B TOM YHCIIE:
3ayuusanue opmyn, npasu, meopem, CGOUCME 1
8bINOIHEHUE UHOUBUOYATbHBIX 3A0AHULL 1
paboma Hao owmudKamu
n0020Mo8Ka O0KIA008
[TpomexyTrounas arrectarus B (hopMe IK3aMeHa 36

2.2. O0beM yueOHOM QTUCHMILIMHBI M BUAbI Y4€0HOI1 padoThl 115l 3204YHOH

¢opmbl 00yuenust

Bun yueGHoM paboTh

O0BbEM YacoB

MaxkcumanpHas yueOHas Harpyska (BCero) 308
O0s13aTenbHas ayIMTOpHAs ydeOHasi Harpy3ka (BCero) 26
B TOM YHCIIE:

JleKyuu

npakmuyecKue 3aHAMuUs(8 mom 4ucie nPoMexCymouHdas. ammecmayus) 26
CamMocTosTenpHas paboTa o0ydaronierocs (Bcero) 276
B TOM YHCJIE:

peuieHue mpeHupoOBOYHbIX YNPAXCHEHUU 106

CAMOCMOSIMENbHOE U3YHEeHUE PA30eN08 136

3ayyusanue Qopmyn, npasui, meopem, C8OLUCMaE 12

8bINOIHEHUE UHOUBUOYATbHBIX 3A0AHULL 8

BbINONHEHUE QOMAUHel KOHMPOJIbHOU pabombl 10

n0020Mo8Ka OOKIA008 4
[IpomexxyTounast artecranust B (opMme: 3alIUTHl JOMAIIHEH KOHTPOJIbHOM 6

paboTHI M IK3aMeHa




2.3. TemaTuyeckuii IJIAH M COAEPKAHUE TUCHUTIIMHBI 1JISI OYHOH (POPMBI 00yUeHUs

HanmenoBanue
pa3aesnoB U TeEM

Copneprxanue yueOHOTo MaTepuana 1 popMbl OpraHU3alyy AeATEIbHOCTH 00YYatOIUXCs

O0bEM HYacoB

3HaHUS U
YMEHHS,
(opMHpOBaHUIO
KOTOPBIX
CIOCOOCTBYET
HIIEMEHT

2

MIPOTrPaMMBEI
4

BBeneunue

Jleknus:

1.Pons MaTeMaTHKK B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAIIMOHHBIX TEXHOJIOTHAX U
IPAKTHYECKOH AEATENbHOCTH. Llenn u 3a1a4n u3ydeHnuss MaTeMaTUKH IIPH OCBOCHHH
cruenuaiabHoctel CITO

31,32

Pazgen 1

Pa3BuTre MOHITHSA O YUCHE

Tema 1.1
PasButue nousaTusa o
qHUCie

Jlexuuu:
1. Ilenble U paurioHaNbHBIE YKCIA. J[eiCTBUTENIbHBIC YHUCIIA.
2. [pubnmxennrpie BeIuUcIeHus. KoMIiekcHbIe uncia

ITpakTHueckue 3aHsATUs

1. Beimosinenne apudMeTHUeCKuX AeCTBUI HAJl YUCIaMH, COYETasi yCTHBIC M MMChbMEHHBIE
IIPUEMBI

2.Haxoxxaenne npruOIMKEeHHBIX 3HAUCHUH BETMYUH U TIOTPEIIHOCTEN BBIYMCICHUN
(a0COMIOTHOM ¥ OTHOCUTEIHHOM ).

3.CpaBHeHHUE YMCIIOBBIX BhIpakeHn. Haxoxenue omubok B mpeoOpa3oBaHUsIX U
BBIUNCICHUX

CamocrositenpHas padoTa 00y4aromuxcs

1. 3akpernieHre OCHOBHBIX CIIOCOOOB pellIeHHsI ypaBHEHH. Bhinonnenue 3ajanuii o
OTKPBITBIM TECTAM

2. IFOKJIa,Z[I «HenpepbIBHBIE 1pOOH»

33,34, V2, V3,
¥4 ,V11

Pazgen 2

Kophu, cTenenu u jorapu@mMel

Tema 2.1
Kopuu u crenenn

Jleknun

1.KopHu HaTypanabHON CTENEHM M3 YHCIIa U MX CBOMCTBA. CTENEHH ¢ paliOHaIbHBIMH
HOK&B%TGJIHMI/I, ux CBOI/ICT\]}a. Crenenu ¢ ACUCTBUTCIbHBIMHU ITOKAa3aTCIAMU.
2.CBOIICTBA CTENEHU C JCHCTBUTEIbHBIM MOKA3aTEJIEM.

ITpakTHueckue 3aHsATUs

1 .Boluniciienue u cpaBHEHUE KOpHEN. BrinonHeHne pacyeToB ¢ paguKagamMu.
Peuienue nppanmoHaabHbIX YpaBHEHUM

2.HaxoxaeHue 3HaueHuM CTENEHEN C pallMOHAIBHBIMU [T0Ka3aTESIMHU.
3.CpaBHEHHUE CTETICHEN.

4.IIpeobpa3oBaHus BEIpRKEHUH, COJIEpKAIUX CTETICHU.

10

33,34,V2,V3,
¥4 ,V11




5.PeieHne nokasarenbHbIX YPaBHEHUM.
6.Pemenre npukiagHbIX 3a0a4.

CamocrosiTenpHas padoTa ydaruxcs
1. DBpInosHeHNEe MHAMBHAYATBHBIX 33JaHUN IO PEIICHUIO HPPALMOHAIBHBIX U MOKA3aTEIIBHBIX
ypaBHEHHI, IO PpeoOpa30BaHHUIO YUCIOBBIX U OYKBEHHBIX BBIPKCHUH, COIEPKAIIUX PaIUKAIIbI

JIexknuu 4
1.OcHOBHOE JOorapu(MHUIECKOe TOXKAECTBO. [leCATUUHBIC U HATYpaJIbHBIC JTOTapU(MBI.
2. IlpaBuna aevictBuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBAHHUIO.
Tema 2.2 3.IIpeobpa3zoBanue jgorapuGMUIECKUX BbIpAKEHUN
P Jlorapudwm. TTpaKkTHUECKHUE 3aHATHS 10
orapu@m uucia .
TIpeobpasopante 1.Haxoxaenue 3HaueHuit jorapudma no mpomu3BojIbHOMY OCHOBAHHUIO. 33,34, V2, V3,
anreGPque(:KHx 2.Hepexo;[ OT OJHOI'0O OCHOBAHUIA K IPYTOMY. V4 , YI()’ Vi1
BBIpaXKCHUU 3. Beruucienue u cpaBHeHHE Jorapu(mos.
4.JlorapudmMupoBaHue U MOTEHIIMPOBAHUE BBIPAKCHU.
5. I1pubnuxeHHbIE BBIYUCIECHUS U PEeLICHHs] IPUKIIAIHbBIX 3a/1a4.
6. Pemenue nmorapuMHYECKUX YPaBHEHHI.
CamocTosiTenbHas padbota B
Brruncnenue gorapumMoB, penieHue JorapuhMu4eckiux ypaBHEHUN
Pazgen 3 IIpsiMble ¥ TIJIOCKOCTHU B IIPOCTPAHCTBE
Jlexuu: 4
Tema 3.1 1B 33,34, Y2,V3,
TapaiiensHOCTD B ‘BsanMHOe pacrionoxeHne AByX MPAMBIX B IPOCTPAHCTBE. § V4 V12,13,
IIPOCTPAHCTBE 2.ITapaynesnbHOCTh NPAMOM U MII0cKOCTH. IlapanienbHOCTh IIIOCKOCTEMN. 16 V17
CamMmocTosTenbHast padora: 1. M3ydeHne TeopeM 0 napaiaiaeIbHOCTH B IPOCTPAHCTBE
Jlexiuu: 4
1 .IlepneH MKy ApHOCTH NPSAMOM U IIIOCKOCTH. [lepneHauKysp U HaKJIOHHAsA. YTOJI MEXAY
MPSMOU U TJIOCKOCTBIO.
2.Y10oa Mexay MIOCKOCTAMU. JIByrpaHHbli yroi. IleprneHmKyIsipHOCTh IBYX INIOCKOCTEM.
ITpakTHueckue 3aHATUs 8
1.Ilpu3HaKu B3aMMHOIO PaCHOJIOKEHUS MPSIMBIX. YTOJ MEXIY IPSIMBIMHU.
Tema 3.2 2.B3anMHOe pacronoKeHne IPAMBIX U TIIOCKOCTEH. 33,34, ¥2, V3,
[lepnenuKyaIpHOCTD 310 v . T V4 V12, Y13,
B IPOCTPAHCTBE Ieprienaukyiip 1 HakIOHHAA K MIOCKOCTH. YTOI MEXy NPAMOI 1 MI0CKOCTbI0. Teopemsl 0 16 V17
B3aMMHOM PACIIOJIOKEHUH NPSAMOU U INIOCKOCTH. TeopeMa 0 Tpex NepHeHANKYISIPaAX.
4.1Ipu3HaKyu U CBOMCTBA NapajlIENbHBIX U MEPIEHIUKYIISPHBIX IIOCKOCTEM.
CamocrosTenpHas padora:
1 .BblnosiHEHNE TPEHUPOBOUHBIX 33JaHUH 110 TEME
2. Jloknan «IlapannenbHoe NPOEKTUPOBAHUE)
Tema 3.3 Jlexuuu 6 33, 34,Y2, V3,
I'eomeTpuyeckue 1.[eomMeTpryecKre TpeoOpa3oBaHys IPOCTPAHCTBA: NapaILIeIbHbIA HePeHOC, CHMMETPHS V4 V12, V13,
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npeoOpa3oBaHUs
IPOCTPAHCTBA

OTHOCHUTEJIBHO TJIOCKOCTH
2.IlapannenbHoe ipoekTupoBanue. [lnomanp oproroHanbHON poeknuu. M3o00pakeHue
IPOCTPAHCTBEHHBIX (pUTYD

3. PaccTosiHME OT TOYKH 10 TNIOCKOCTH, OT NPAMOM J10 TIIIOCKOCTH, PACCTOSHUE MEKITY
TUTOCKOCTSIMU, MEXKAY CKPEIIUBAOIIUMHUCS MIPSIMBIMU, MEXKy TPOU3BOJILHBIME (PUTYypaMu B
IPOCTPAHCTBE.

[lpakTrueckue 3anaTUA

1.ITapaienbHOE MPOEKTUPOBAHKE U €r0 CBOMCTBA. TeopeMa 0 Mol OPTOrOHAIBHOMN
MPOEKIIMU MHOTOYTOJIbHUKA.

2.B3anmMHOE pacnoyioKeHne MPOCTPAHCTBEHHBIX (QUTYP.

V16 V17

Pazgen 4

Kombunaropuka

Tema 4.1
OJIEeMEHTHI
KOMOWHATOPUKH

Jlekunn

1.OcHOBHBIC TTOHATHS KOMOWHATOPUKHU. 3a/1a4l Ha TIOJICUET YHCIIa Pa3MEICHUM, TTIEPECTaHOBOK,
COYETaHUM.

2.Pemenue 3a1a4 Ha iepedop BapuanToB. @opmyna 6unoma HeroTona. CBoiicTBa
OuHOMHHAIBHBIX K03 uuunenton. Tpeyronpuuk INackas.

ITpakTHueckue 3aHsATUs

1.McTopus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKU M UX POJIb B
pa3MuHbIX c(epax YeTOBEeUECKON KU3HEAEATETbHOCTH.

2. IlpaBuna KOMOMHATOPHKH.

3. Pemmenne koMOMHATOPHBIX 3a]1a4.

4.Pa3zMmenienust, couetanus 1 nepectaHoBku. bunom Herorona u tpeyronsauk Ilackans.
IIpuknagHblie 3a1a4u.

CamocTrosiTenbHas padbota B
1.Perienne TpeHMPOBOYHBIX 3a/JaHUH 110 KOMOMHATOPHKE
2.DopMyIIBI COUETaHUM, IEPECTAHOBOK, Pa3MEIICHUN

33,34, V2, V3,
V4 V14, V15,
v23

Paznen 5

KoopanHaThel 1 BEKTOPBI

Tema 5.1
[IpssmoyronbHas
CUCTEMA KOOpAUHAT

Jlexuun
1. ITpsimoyronbHas (AekapToBa) cUcTeMa KOOPAMHAT B ITpocTpaHcTBe. PopMyiia pacCTOSIHUS
MEXIY ABYMs TOUKaMH. Y paBHEHMsI c(epbl, IIOCKOCTU U MPSIMOM.

[IpakTrueckue 3aHATUSA

1.BekTopsl. [lelicTBUS ¢ BEKTOPaMH.

2./lexapToBa cUCTEMa KOOPJAMHAT B IIPOCTPAHCTBE.
3.YpaBHEHHE OKPYKHOCTH, C(HEPHI, IITOCKOCTH.
4.PaccTosiHue MKy TOUKaAMH.

CamocTosiTenbHas padbora B B
1 .BeimonHenue HHAUBUAYAJIbHBIX 3alaHUU Ha JCUCTBUA C BECKTOpAMU
2./3yueHne ypaBHEHHUH OKPYKHOCTH, chephbl, INIOCKOCTH, PACCTOSHUS MEXKAY TOYKAMU

Tema 5.2

Jlexninn

33,34, Y2, V3,




11

Bexkropsl

1.BexTopel. Monynb Bektopa. PaBeHcTBO BEKTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha YUCIIO.

2. Pa3no)xeHne BEKTOpPA 10 HANIPaBJICHUSIM. YTOJI MEXAY ABYMs BekTopamu. [Ipoekius Bekropa
Ha OCb.

3.Koopaunatsl BekTopa. CKasipHOE IPOU3BEIEHUE BEKTOPOB.

4. Mcnoap30BaHye KOOPAMHAT M BEKTOPOB IPU PENICHMN MaTEMaTHUECKUX M IIPUKJIAIHBIX 3aa4.

IIpakTrueckue 3aHATUSA
1.JleiicTBUS C BEKTOpaMH, 3aITaHHBIMU KOOPJUHATAMM.

2.CxanspHO€e IPOU3BEIECHNE BEKTOPOB.
3. BekTopHO€E ypaBHEHUE MPSAMOM U MIIOCKOCTH.
4. Ucniosib30BaHKE BEKTOPOB IPH JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

CamocrosiTenbHas padbora
1. Hcnons30BaHKMe BEKTOPOB IIPU PELIEHUH CTEPEOMETPUYECKUX 3a1a4
2. BekTopHoe 3a1anne NpsIMBIX U IIJTOCKOCTENH B MPOCTPAHCTBE

V4 .V12, V13,
Y16 V17

Paznen 6

OCHOBEI TPUTOHOMETPHU

Tema 6.1
OCHOBHBIE TOHATHS.
OcHOBHEIE
TPUTOHOMETPUICCKHE
TOXKIECTBA

Jlexunn
1.Panguannas mepa yria. BpamarensHoe neuxeHue. CHHYC, KOCUHYC, TAHT€HC M KOTAHT€HC

qucia.

2.@opmydibl npuBeneHus. Popmyiibl cioxeHus. Popmyiisl yaBoeHus: PopMyJibl TOJTOBUHHOTO
yrja.

[IpakTrueckue 3anaTus

1.PaguanHbIil METOA U3MEPEHUS YTIJIOB BPAILICHUS U CBSI3b C TPAlyCHOU MEPOU.
2.OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

3.DopMyIbl NPUBEICHHS.

CamocrosTenbHas paboTa: 3ay4yrMBaHKE ONPEICICHUI TPUTOHOMETPUIECKUX (DYHKIMHI, HX
3HAKOB I10 YeTBEPTSAM, OPMYJI U 3HAUEHUI HEKOTOPBIX YIIIOB

KoHTponnHas padora

33,34, Y3, V4

Tema 6.2
IIpeobpa3zoBanue
IPOCTEHIINX
TPUTOHOMETPUIECKUX
BBIpKEHU N
Tpuronomerpuueckue
YpaBHEHHUS U
HEPaBEHCTBA

Jleknuu

1.ITpeoOpa3oBanue CyMMBbl TPUTOHOMETPUUECKUX (DYHKIIHIA B IPOM3BEACHUE U TPOU3BEACHUS B
CyMMy. BelpakeHue TpUroHOMEeTpHUeCKUX (PYHKIMH Yepe3 TAHI€HC IOJIOBUHHOIO apryMEHTa.
2.Ilpocreiinye TpUroHOMETpUUECKHUE ypaBHeHUs. [IpocTeiine TpuroHoMeTpudecKkue
HEPABEHCTBA.

3.06patHble TpUuroHoMeTpuyeckre QyHKIMH. APKCUHYC, apKKOCHHYC, aDKTaHTCHC.

ITpakTHueckue 3aHATUS:

1.®opMyIibl CTIOKEHUS, YIBOCHHUS], IPEOOpa30BaHUE CYyMMbI TPUTOHOMETPUYECKUX (PYHKIINI B
IIPOU3BE/ICHUE.

2..IlpeobpazoBanue TpOU3BEACHUS TPUTOHOMETPHIECCKUX (PYHKITUN B CYMMY.

3. IlpocTeiiine TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA.

4.00patHble TPUTOHOMETPUYECKHE (PYHKIMH: apKCUHYC, aDKKOCHHYC, apKTaHI€HC.

33,34, Y3, V4
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CamocrosiTenbHas padbora
Joxnanel: « TpuroHomeTpudyeckue ypaBHEHMs, IPUBOAUMBIC K KBaPaTHbIM», « O THOPOIHBIE
TPUTOHOMETPUYECKUE YPaBHEHUA», « BBEicHE HOBOW IIEPEMEHHOM IIPU pPELICHUU
KBAJIPaTHOI'O YPaBHEHUS»

Paznen 7

DYyHKIINH, UX CBOMCTBA U I'pauKu

Tema 7.1
®ynkiuu. CBoicTBa
¢yukuuit. O6paTHbIC

byHKIIUN

Jlexuuu

1. ®ynkmuu. O0IacTh OMPESICHHUS 1 MHOXKECTBO 3HAYCHHH; TpaduK QYyHKIIUH, TOCTPOCHUE
rpaduKoB QYHKUUH, 3aJaHHBIX PA3TIMYHBIMHU CIIOCOOAMH.

2. CpoiicTBa (pyHKIIMHU. MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAHUYCHHOCTb,
nepUOANYHOCTb. [IpOMexyTKH BO3pacTaHus U yObIBaHUS, HAMOOJIbIIIEE M HAUMEHBIIICE
3Ha4YeHUs, TOUKH 3KcTpemyMma. ['paduueckas unrepnperanus. [lpumeps! GyHKIMOHATBHBIX
3aBUCHMOCTEH B pealbHBIX MPOIIECCaX U SIBICHUAX. ApUPMETHIECCKHIE ONepalliy HaJl

§JYHKI_[I/I5[MI/I. Crnoxxnast (bgHKI_[I/ISI (xommo3unus). [ToHsITHE O HEMPEPHIBHOCTH (PYHKITUH.
. O6parnele pynkumu. O61acTh onpeeseHus U 00JacTh 3HaYeHUIH 00paTHON (QyHKIMH.
I'paduk oOpaTHON PYHKIHUH.

[IpakTrueckue 3aHsATHS:

1.IIpumepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMU B PEAJIbHBIX IIPOLIECCaX U3 CMEXHBIX
JUCLUTIIVH.

2.0mnpeneneHue QyHKITHIA.

3.IToctpoenne u urenue rpadukoB Gpyukmuii. MccmenqoBanue GyHKIINM.

4.CBolicTBa TUHEHHOM, KBaAPAaTHUYHON, KyCOUHO-TMHEHHON M TPOOHO-THHEHHON (YHKIHUH.

Hroro 3a 1 cemecTp

122

Tema 7.2
CrencHHEIE,
MOKa3aTelbHbIE,
JorapuMUIECKue 1
TPUTOHOMETPUYECKHE
byHKUIHN.

Jlexknuu

1.Onpenenenust GyHKIHMHA, UX CBOWCTBA U IpadUKU.

2.IIpeoOpazoBanus rpadukos. [lapamiensHbIil IEpeHOC, CAMMETPHS OTHOCUTEIHLHO OCEH
KOOpJMHAT U CUMMETPHUS OTHOCUTEIILHO Hayala KOOPAUHAT, CHMMETPHsI OTHOCUTENBHO IIPSIMOMN
y =X.

3. PacTskeHHE U C)KaTue BIOJIb OCEH KOOPAMHAT.

ITpakTHueckue 3aHsATUs

1.HenpepsiBable 1 iepuoandeckue ¢pyHkuun. CBoiicTBa U rpaduKy CHHYCa, KOCUHYCa, TAHT€HCa
U KOTaHT'eHCa.

2.06patHble QyHKIUN U UX Tpaduku. OOpaTHbIE TPUTOHOMETPHUECKUE (DYHKITHH.
3.IIpeobpazoBanus rpaduka pyakauu. ['apmonndeckue konedanus. [Ipukiaanbie 3a1a4m.
4.Tloka3aTtenpHble, Torapu(MUIEecKUe YpaBHEHUS

5. TpuroHoMeTpruyeCcKue ypaBHEHHS! 1 HEPABEHCTBA.

CamocrosiTenbHas padbora
1. Hoxnansr: «Iloka3arenbHble ypaBHEHHS ¢ TapamMeTpaMmny, «Jlorapupmudeckue
YPaBHEHHs ¢ TapaMeTpamm»
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2. PemieHue noka3aTenbHbIX, JJOrapu(MUUYECKUX, TPUTOHOMETPUYECKHX YPAaBHEHUH

Paznen 8 MHoOTrorpaHHUKH U KPYTIBIE TeIa
Jlexunn
1.Bepuunsl, pebpa, rpaHu MHOrorpanHuka. Pa3sepTka. MHOTOrpaHHbIe YIiibl. Boimykiible
MHOTrorpaHHukH. Teopema Diiepa.
[Tpusma. Ipsmas u HakaoHnHas npusma. [IpaBunbHast npusma. [apannenenunen. Ky6.
2.ITupamuna. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Tetpasap.
Cummerpun B Ky0Oe, B mapajUieNieuIie/ie, B MPU3Me U MHUpaMU/Ie.
3.Ceudenus KyOa, MPU3MBI U THPAMU/IBI.
[IpencraBneHue o MpaBUILHBIX MHOTOTPAaHHHUKAX (TeTpadape, KyOe, OKTadape, NoAeKadipe U

Tema 8.1 MKOCAdIPE). 33, 34é Y19é

MHOrorpaHHUKH TIpaKkTHUECKIE 3aHATHA V20, ¥21,V22

1.PaznuyHbie BUIBI MHOTOIPAaHHHUKOB.
2.MIX nzo0paxeHwusl.
3. Ceuenust, pa3BepTKU MHOTOTPAHHUKOB.
4. ITnomaas NOBEPXHOCTH
CamocrosiTenpHas padbora
1. Hoknan «[IpaBuiibHbIE U MONYHPaBUIbHBIE MHOTOTPAHHUKI
2. PenieHre TPEHUPOBOUHBIX 33/1a4 HA BHIYMCIICHHE 3JIEMEHTOB MHOTOIPAHHUKOB U TOCTPOEHUE
CEUYCHUI
Jlexknuu
1.Humunaap u koHyc. Y cedeHHbIH KoHyc. OCHOBaHUE, BRICOTA, OOKOBAs TOBEPXHOCTb,

Tema 8.2 oOpa3yromias, pazBepTka. OceBble CEUCHUS U CEUSHUS, MapalIeIbHbIE OCHOBAHHUIO.

Tena u mosepxnoctu | 2. [llap u chepa, ux ceyenus. KacarenbHas IIOCKOCTH K cdepe.

BpalllCHNA [IpakTrueckue 3aHATUSA
1.Bunpl cumMmeTpuil B MpOCTPAHCTBE.
2.CuMMeTpus TeNl BpallleHUs U MHOTOTPAHHUKOB.
Jlexknuu
1.06weM u ero uzmepenue. MaTerpansHas popmyina oobrema. @opmMysl 00bema KyOa,
MPsIMOYTOJIBHOTO MapajuieNienuIeia, Ipu3Mbl, HUJIAH]IPA. 33.34. V19
2.®opMyIbl 00beMa MUpaMuibl U KoHyca. @opMyJibl IJIOMAAN TOBEPXHOCTEN IIMIIMHIPA U V31 V3
KOHYycCa. V20, ¥V21.,V22
3. ®opmynl 00bema mapa u miomany cdeper. [logodue ten. OTHOMIEHMS MTOMIAAEH

Tema 8.3 MOBEPXHOCTEN M 00HEMOB HOAOOHBIX TEIL.

N3smepenus B IIpakTuueckue 3aHATUA
r€OMETPUHU 1. Beruncnenue miomazei 1 00beMoB.

2. UnTterpanpHas ¢popmyia oobeMa.

3.@opmyiibl 06beMa KyOa, IPSIMOYTOJIBHOTO Mapajuleenumesia, IPU3MBbI, IIUITHHIIPA.

4. ®opmyibl o0beMa TupaMuIbl U KoHyca. DopmyIibl TUIOaau MOBEPXHOCTEH MMJIMHIIPA U
KOHYyca.

5.@opmynel o0bema 1apa u miomanau chepsl. [Togodue Ten. OTHOUIEHUS TI0MmAIeH
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MOBEPXHOCTEH M 00HEMOB TOTOOHBIX TEJI.

CamocrosiTenbHas padbora
1. loknan: «KoHUYECKHE CEUCHUS U MX IPUMEHEHUE B TEXHUKE)
2. Nzyyenne hpopmyn 06bEMOB U IIIOIIACH TOBEPXHOCTH, PEIIEHNE TPEHUPOBOYHBIX 3a/1a4

Paznen 9

Hauana MmaTemMaTnyeckoro aHajiusa

Tema 9.1
ITocnenoBarensHOCTH

Jlexnuu

1.CriocoOsI 3a71aHus U CBOMCTBA YMCIIOBBIX MOceaoBaTelbHOCTEN. [ToHsATHE O Ipenene
nocsenoBareabHOCTH. CylllecTBOBaHHE Mpe/ieia MOHOTOHHOM OrpaHMYeHHON
MOCJICIOBATEILHOCTH.

2. CymmupoBaHHe mociieoBaTeIbHOCTEH. beckoHeuHO yOBIBaroIas reoMeTpudecKas
MPOI'PECCHS B €€ CYMMa.

IIpakTrueckue 3aHaTUA

1.YucnoBas mocnenoBaTebHOCTh, CIIOCOOBI €€ 3aJaHHsl, BHIYUCICHHS YJICHOB
MOCJIEI0BATEIbHOCTH.

2. IIpenen nmocnen0BaTeIbHOCTH.

3.CyMMUpOBaHHE MOCIEA0BATEIIbHOCTEH.

4.becKOHEUHO YOBIBaIOIIas FTeOMETPUYIECKasi TPOTPECCHS.

CamocrosiTenpHas padbora
3ayuuBaHue onpeaesieHuid. BrinoaHeHne TpeHUPOBOYHbIX 3aJaHUN

33,34, VY1, V2,
V8.,¥23

Tema 9.2
IIpounsBonHas

Jleknuu

1.ITonaTre o mporu3BOAHON (DYHKITHH, €€ TEOMETPUICCKUN U (DU3UUECKUIN CMBICI. Y paBHEHUE
KacateJlbHOU K rpaduKy (QyHKITUH.

[IpousBoHbIE CyMMBI, pa3HOCTH, IPOU3BEAEHUS, YaCTHbIE. [[pOM3BOIHBIE OCHOBHBIX
3JIEMEHTaPHBIX (PYHKIIMA.

2 IlpuMeHeHre TPOU3BOIHON K UCCIIETOBAHHIO (PYHKIINI U TIOCTPOCHHUIO TPapHUKOB.

ITpousBoaunie

o0paTHOW (PYHKIMU ¥ KOMIO3ULIUU (PYHKLIUH.

3.Ilpumepbl UCNIOTB30BaHUS TPOM3BOIHON Il HAXOXKICHUS HAUITYUILETO PEIICHHS B
NPUKIIAHBIX 3a/1a9ax.

Bropas npounsBoHasi, ee reOMeTpUYECKU 1 pU3nUecKuii cMpic. Haxoxaenne ckopocTy ais
pollecca, 3aJaHHOro hopMyIoH U rpauKoM.

[IpakTnueckue 3aHsATUS
1.Ilpou3BoHasA: MEXaHUUYECKUN U T€OMETPUUECKHUI CMBICI TPOU3BOIHOM.
2.YpaBHEHHE KacaTeIbHOUN B 00IIIEM BUJIE.

3.IlpaBuna u popmynsl 1uddepeHpoBanns, Ta0INIA IPOU3BOAHBIX AIEMEHTAPHBIX (YHKIUH.

4. VccnenoBanne PyHKIIMN C TTOMOIIBIO TIPOU3BOTHOM.
5.HaxoxaeHue HauOoJIbIIero, HAMMEHbIIETO 3HAYCHHUSI M SKCTPEMaJIbHbIX 3HAUCHUH (PYHKITUH.

CamocrosTenbHas padbora, B
1. MccnenoBanue GyHKIMIA U TOCTPOCHUE rpaduka ¢ MOMOUIBIO POU3BOIHOM
2. HaxoxeHre HaWIy4IIero peiieHus B IPUKIAIHBIX 3aa49ax

33,34, VY1, V2,
V8.,¥23

Tema 9.3

Jlexnn

33,34, V1, ¥V2,
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IlepBooOpa3nas u 1 .IIpumenenue onpeaeieHHOT0 UHTErpaja 1yl HaX0KAEHUS U101 KPUBOJIMHEHHON ¥8,¥23
WHTETpall. tpanenuu. Popmyia Hetorona-JIeitbauma.
[Ipumenenue 2.IIpumepbl mpuMEHEHUs] HHTErpajia B YU3UKE U TCOMETPHUHU.
WHTErpaja IIpakTrueckue 3aHATHS
1.uaTerpan u nepBoodpaszHasi.
2. IlpumeHeHne onpeesIEeHHOr0 MHTErpasa JUlsl HaX0KASHUS IUIOIA Iy KpUBOJIUHENHON
Tpaneuuu
3.Teopema HproTona-JleiiOHumna.
4.IlpuMeHeHne HHTErpajia K BBIYUCICHUIO (DU3UICCKUX BETMYHMH U TJIONIA ICH.
CamocrosiTenbHas padbora
TpenupoBodHasi paboTa MO BEIUKCICHHUIO OMPEICTICHHBIX NHTEIPATIOB U MX IPUMECHECHUE
3aluTa MHAMBUAYAJIbHOTO IPOEKTa
Paznen 10 DJIEMEHTEI TEOPHH BEPOSITHOCTEN M MAaTEMAaTHUECKON CTaTUCTHKHA
Jlexnu
1.Co0bITHE, BEPOSTHOCTH COOBITHSI, CIIOKEHUE U YMHOXKEHUE BEPOSITHOCTEH.
2.JloHsITHE O HE3aBUCUMOCTH COOBITHH. JIUCKpeTHasI ciTyqaifHas BETMYMHA, 3aKOH €€
acIpeieNICHus.
.UucnoBble XapaKTEepUCTUKH JUCKPETHOM ciy4aifHoil BennuuHbl. [loHsATHE 0 3aKOHE OONBIINX
YHUCEL.
) Tema 10.1 IIpakTHaeckue 3aHITHS 33,34,V1, V2,
JICMCHTEI TEOPAN | | K jraccuueckoe onpeIeeHne BEpOSTHOCTH, CBOHCTBA BEPOSTHOCTEH, TEOPEMa 0 CyMMe V8,V23
BEpPOSITHOCTEHN . o 2 ) ,
BEPOSITHOCTEN. 2.BbI4UKCIIeHNE BEPOSATHOCTEN.
3.§I/ICerTHa$I Cly4aifHasi BEJIMYMHA, 3aKOH €€ pacipeaeeHus.
4.YucnoBble XapaKTepUCTHKH JUCKPETHON CITy4ailHOM BeTMYMHBL. 3aKOH OOJIBIINX YHCEI.
5.IlpuknagHple 3a1a9H.
CamocTosiTenbHas padbora
Joxknan: «CxeMa DOBTOPHBIX HCIBITAaHUN bepHymimy
Jlekunn
1.IlpencraBnenue faHHBIX (TAOIUIIBI, TUArPAMMBI, TPaQUKH), TeHEpaIbHAsI COBOKYITHOCTD,
BBIOOpKa, cpeHee apudmernueckoe, Meauana. [ToHsATHE 0 3aa9ax MaTEeMaTUYECKOM
Aremerin S TETHCTHICH. 33,34, V1, V2
MATEMATHICCKOM 2.Penienne npakTUYECKUX 33]1a4 C IPUMEHEHHEM BEPOSATHOCTHBIX METOJIOB. v8 Vo3
CTATHCTHKH ITpakTUueckue 3aHATHS ’
|.IIpencraBneHue 4MCIOBBIX TaHHBIX.
2. Ilpuknajgnele 3a1aun.
CamocrosiTenbHas padbora
3ayunBaHNe HOBBIX MOHITHH U OpaBui. PellleHrne TpeHNPOBOYHBIX 33144
Paznen 11 YpaBHEHHUS U HEPAaBSHCTBA
Jlexunn
1. PanonaneHble, MppalMOHANIbHBIE, TOKA3ATEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHS U
Tema 11.1 CUCTEMBIL. 33, 34, y2 y3,
YpaBHeHHUs 1 5 p . V4 V12, V13,
CHCTEMBI ypaBHEHHIA .PaBHOCUJIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM. 16 V17

3. OcHOBHbIE TPUEMBI UX PEILICHUs (Pa3I0KeHNE Ha MHOKUTEIH, BBEJIEHUE HOBBIX
HEW3BECTHBIX, MOJACTAHOBKA, TpayUIECKUI METOT).
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IIpakTrueckue 3anaTUSA

1.Kopuu ypaBHEHUI.

2.PaBHOCUIIBHOCTb ypaBHEHUH.

3. [IpeobOpazoBanue ypaBHCHHIA.
4.OCHOBHBIE IPUEMBI PELLIEHUS YPAaBHEHUM.
5.PemeHue cucteM ypaBHEHUH.

CamocrosiTenbHas padbora .
TpeHnupoBoyHas paboTa Mo PelIeHUI0 YPaBHEHUHN pa3InYHbIMU cIoco0aMu

Tema 11.2
HepasencrBa

Jlexnuu
1. PatimonasneHble, MppallioOHaNIbHBIC, TOKA3aTEIbHbIE U TPUTOHOMETPUUECKUE HEPABEHCTBRA.
2.OCHOBHBIC IPUEMbBI UX PEIICHHSL.

ITpakTuueckue 3aHATUS:
| .Pemenune HepaBeHCTB
2. PantmoHanbpHBIE, HppAllMOHAJIBHBIE, TOKA3aTENbHBIC U TPUTOHOMETPHYECKHE HEPABEHCTBA

CamocTtosTenbHas padboTa: Perienne pairoHalbHbIX, HPPAMOHATBHBIX, I0KAa3aTEIbHBIX
HEPABEHCTB

Tema 11.3
Hcnonb3oBanue
CBOMCTB U IpauKOB

GyHKUMM TPH
pelIeHnr ypaBHEHUH
1 HEPaBEHCTB

Jlexuuu

1. MeTon uHTEpBAJIOB.

2.M300pakeHre Ha KOOPIMHATHOMN TUIOCKOCTH MHOXECTBA PEIICHUIN YPAaBHCHHU U HEPABEHCTB C
JABYMSA NICPEMCHHBIMU M UX CUCTCM.

IIpakTrueckue 3aHATUS

1. Mcrionp30BaHue CBOMCTB M TpaduKOB HYHKIIMHA SISl peIICHUS YPaBHEHU.

2.PenieHrie HEpaBEHCTB.

3.I'padmueckoe n300pakeHUE MHOKECTBA PEIICHUI YPaBHEHUN C IBYMS IEPEMEHHBIMH U UX
CUCTEM.

CamocrosiTenbHas padbora
Pemienne ypaBHEHH U HEPABEHCTB C UCIIOJIL30BaHUEM CBOMCTB U IpadUKOB QYHKIIUU

Tema 11.4
[Ipuknaguelie 3axaun

Jlexknuu
1.IlpumeHeHre MaTEMaTHIECKUX METOJIOB JUIsl pEUICHUS COACPIKATEIBHBIX 3a/1a4u U3 Pa3IMYHBIX

o0acTeil HayKH U IPaKTUKH.
2. MuTepnperanus pe3ynbrara.
3.Yy4eT peaJibHBIX OrpaHHMYCHHUH.

ITpakTHueckue 3aHITHS
1.Pemenre conepkaTenbHBIX 3a7a49 ¢ UCITOIH30BAHUEM MAaTEMAaTHYECKUX METOIOB

2.IlpumeHeHre MaTeMaTUYECKMX METOIOB JIJIsl pPELIEHMsI COAEPKATEIbHBIX 3a7a4 U3 pa3IN4HbIX
oOractell HayKu U MPAKTUKH.

3.MuTepnperanus pe3yibrara.

4.Yy4eT pealibHbIX OrpaHUYEHU.

CamocTosiTenbHas padbota
Jloxnan: «MccnenoBanne HepaBEHCTB C ITapaMETPOM)

IIpomexyTounas
aTTecTalus:

IIo utoram BTOpPOT'O CEMECTPA UBYUCHUA NUCHHUIUIMHBL: 3K3aMCH

36

Htoro 2 cemectp

186

Bcero:

308
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2.4. TemaTu4eCKMid IJIAH U CO/IEP:KAHUE TUCHUIUIMHBI NPH 3204HOH hopMe 00yUeHuUs

3HaHud U
yMEHHS,
H (hopMupoBaHHIO
anMEHOBaHHE
pA3IIOB 1 TeM Conepxanue yueOHOro Marepuaina u GOopMbl OpraHU3alMH JIESTEIEHOCTH 00yYatoIuXcs O0beM yacoB KOTOPBIX
CIOCOOCTBYET
SIEMEHT
POTrPaMMBI
1 2 3
CamocTrosTenpHas paboTa 00yJaroInuXxCst 1 31,32
Beenenue Pons MaTemaTnku B HayKe, TEXHUKE, SKOHOMUKE, HH(QOPMALMOHHBIX TEXHOJIOTHSIX U IIPAKTHYECKOH AESTEILHOCTH.
Ilenn u 3a1a4u M3yYEHUs] MATEMATHKH ITPU OCBOeHMHM criennanbHocTeil CITO
Paszgen 1 PasBuTHe NOHIATHS O YUCIIE
IIpaxTuyeckue 3aHATUL 2
1. Beimonnenue apudmMeTnieckux ASHCTBUI Hall YUCIaMH, COYETasl yCTHBIE U TNCbMEHHbIE IPHEMBI
2. HaxoxneHue npuOIM>KeHHBIX 3HAUSHUH BEJIMYHMH M TIOTPELIHOCTEH BhIYMCIIEHUH (a0COIIOTHON 1
T 11 OTHOCHTEJILHOH).
P ceMa |- 3. CpaBHeHHE YHMCIIOBBIX BbhIpakeHHH. HaxosxieHune ommboK B peoOpa3oBaHUsIX U BHIYMCICHUSIX
a3BUTHE TTOHATHUS O
qnee CamocTosTenpHas paboTa 06ydaromuxcs 7 33,34,VY2,V3,
1. Llenblie u panrioHanbHbIe YKicia. JlecTBUTENbHBIE YHCIIA. Y4, V11
2. [TpubmmkenHble BerAuCiIeHns. KoMIuiekcHbIe yncia
3. 3akperuieHre OCHOBHBIX CIIOCOOOB pellieHNs ypaBHEHHH. BrlnonHeHne 3ajaHuii 10 OTKPHITBHIM TEKCTaM
4. Noxnan: «HenpepbiBHBIE 1poOu»
Pazpmen 2 Kophu, crenenu u jorapudMsl
IIpakTudeckue 3aHATUSL 4
1. Beruncnenue u cpaBHeHHE KOpHEW. BrinomHeHrne pacyeToB ¢ paguKaiaMiu.
2. Pemenne nppannoHaTbHBIX YPaBHEHUH
3. HaxoxmeHue 3HaYCHUH CcTENeHel ¢ palMoHaIbHBIMU TIoka3aTensiMu. CpaBHeHUe creneHeil. [IpeobpazoBanus
BBIPOKEHHUH, COJEPIKAIIIX CTCIICHH.
4. Pemienue nokasarenbHbIX YpaBHEHHH.
Tema 2..1 5. Penienue npukIagHbIX 3a7au. 33.34. V2. V3
Kopuu u crenenu CamocTosTenbHas paboTa 06y JaromuXCcs 10 V4 VIl
1. KopHH HaTypalbHOH CTETICHH M3 YUCIIa U UX CBOMCTBA. CTEIeHHU C pallMOHATLHBIMU MTOKA3aTESIMH, X
CBOMCTBA.
2. CreneHu ¢ IeHCTBUTEIBHBIMA TIOKa3aTesIMA. CBOWCTBA CTEIICHHU C EHCTBUTEIFHBIM TIOKA3aTEIIEM.
3. DBhlInogHEHUE WHIUBUIYTbHBIX 33JJAHUMN 110 PEIICHUIO HPPAITMOHAIBHBIX W TOKA3aTEIbHBIX YPAaBHEHUI
4. BemmonHeHNE HHANBUAYAIBHBIX 3aJaHAN TI0 TIPE0OPa30BAaHHIO YMCIOBEIX M OYKBEHHBIX BBIPAKCHHH,
COJIEPKAIIIX PaIUKAIIBI
Tema 2.2 [IpakTHyeckue 3aHATHA 4
Jlorapudm. Jlorapudm 1. Haxoxnenue 3HaueHUH Jorapugma 1o npou3BOJILHOMY OCHOBAHHIO. 33,34,VY2, V3,
qycna 2. Ilepexon oT 0JJHOr0 OCHOBAHHMS K JPyroMy. Brruncnenue u cpaBHeHHE JIOTapu()MOB. v¥4,VY10, Y11
IIpeobpasosanme 3. Jlorapu¢MHpOBaHHUE U IIOTEHIMPOBAHUE BBIPAYKCHUI.
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anre6panqe<:151/1x 4. TlpubnwkeHHbIC BRIYUCICHUS U PCIICHHUS MPUKIIAIHBIX 3a/1a4.
BBIPOKCHHH 5. Peuienue norapu)MUYECKUX YPABHCHHIA.
CamocTrosTenbHas paboTa 00yJaroInuXCst 10
6. OcHOBHOE JIOTapU(PMHUIECKOE TOXKAECTBO. [lecITHIHBIE ¥ HATypaJIbHbIC JTOTapU(MBL.
7. TlpaBuna geiictBuii ¢ Jorapudmamu. [lepexo Kk HOBOMY OCHOBaHHIO.
8. TIpeoOpaszoBaHue anreOpandecKuX BhIPaKeHUH
9. Brpuncaenue sorapugMoB, perieHue JorapupMUIECKUX YpaBHEHUH
Pazpen 3 IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE
CamocTrosTenbHas pabota 00yJaroImnuXxcst 10 33,34,V¥2,V3,
B3auMHOE pacIionokKeHUe IBYX NPAMBIX B IpocTpancTse. [TapajuiebHOCTh IPIMOil U IIIOCKOCTH. TlapaiiebHOCTh V4,Y12,V13,
IJIOCKOCTEM. Y16 V17
1. IIpusHaku B3aMMHOTI'O PACIIOJIOKEHUS MIPSIMBIX. YTOJ MEXIY NPAMBIMU. B3auMHOE pacronoxeHue npsiMblxX U
Tema 3.1 IIOCKOCTEM.
IMapaiensHOCTh 1 2. TlepneHOWKYISIP M HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXIY IPSIMOM U INIOCKOCTHI0. TeopeMsl 0 B3anMHOM
NepIEeHANKYISIPHOCTD PpacIojoKeHUH TPSIMOM M IUIOCKOCTH. Teopema o TpeX MeprneHIuKyIsIpax.
B IIPOCTPAHCTBE 3. Ilpu3Haku ¥ CBOWCTBA NapasuIeNbHBIX U NEPHEHANUKYISIPHBIX INIOCKOCTEH.
4. PaccrosiHME OT TOYKH JI0 TUIOCKOCTH, OT IPSIMOM JI0 INTOCKOCTH, PACCTOSIHUE MEXAY IIIOCKOCTSIMH, MEKIY
CKPELIMBAIOIMMUCS NPSMBIMH, MEXJy IPOU3BOJILHBIMU (pUIypaMu B IPOCTPAHCTBE.
5. BblnonHeHue TPEHUPOBOUYHBIX 3aJaHUM 110 TEME
Joxnan «[lapajmienpHoe MPOSKTUPOBAHUCH
CamocTrosTenbHas paboTa 00yJaroInuXxcst 10
1. Teomerpudueckue mpeoOpa30BaHUS MPOCTPAHCTBA: MAPATUICTBHBIA EPEHOC, CHMMETPHS OTHOCHTEIBEHO
Tema 3.2 IUIOCKOCTH
T'eomeTpuueckue 2. TlapamnemsHoe npoekTupoBaHue. [Inomans opToroHaNBHOM poekiuu. M300pakeHre MpoCcTpaHCTBEHHBIX 3y3 Z; 33’1372&3{33’
npeobpazoBaHus oburyp Vi6Vil7
IIPOCTPaHCTBA 3. IlapannenbHOe NPOEKTUPOBAHUE U €r0 CBOMCTBA. TeopeMa o mioma M OpTOroHaIbHOM IPOeKIUuN
MHOTOYTOJIbHUKA.
4. BsaumHOe pacnosioKeHHE MPOCTPAHCTBEHHBIX QUTYD.
Paszgen 4 KomOuHaTopuka
CamocTrosTenpHas pabora 10
1. Hcropus pa3BuTHsi KOMOUHATOPHUKH, TCOPUU BEPOSITHOCTEH U CTATUCTUKH U HX POJIb B PA3IMYHBIX cepax
YeIIOBEYECKON KU3HEACATEIbHOCTH. 33.34. V2. V3
2. OcHOBHBIE IOHATHS KOMOMHATOPHKH. 3a1a41 Ha MOACUYET YHUCIa pa3MEIIeHHH, MEPeCTaHOBOK, COYCTAHUH. v 4 Y’l 4 §’15 ’
3. Pemenue 3anau Ha nepebop BapuanToB. Popmyina 6nHoma Hetorona. CoiicTBa OMHOMUHAIBHBIX ’ Y2§ ’
koo dunmenros. Tpeyronsuuk ITackais.
4. Pemenne TpeHUPOBOYHBIX 3aaHUH M0 KOMOMHATOPHKE
5.  ®opmyJibl COYETAHUM, TEPECTAHOBOK, Pa3MEIIICHUI
Pazpen 5 KoopuHaTsl U BEKTOPBI
CamocTrosTenbHas paboTa 00yJaroInuXxCst 10
1. TlpsimoyronpHas (1exkapToBa) CHCTEMa KOOPAWHAT B TpocTpaHcTBe. DOpMyiia pacCTOSIHUS MEXKIY JBYMs
Tema 5.1 TOYKaMHU. Y paBHEHUs CepBl, IIIOCKOCTU U MPSMOIL. 33,34,V2, VY3,
IIpssmoyrosbHas 2. Bextopsl. [eiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAWHAT B IPOCTPAHCTBE. Y paBHEHUE OKPYIKHOCTH, Y4 .V12,V13,
CHCTEMa KOOpAuHAT cepsl, TUIOCKOCTH. PaccTosiHIE MEXIy TOUKaMH. Y16 V17

1. BeimonHeHNe UHOUBHIYAIBHBIX 3a/IlaHUI Ha EHCTBHS C BEKTOPAMH
3. H3yuyeHue ypaBHEHHH OKPYKHOCTH, c(hepbl, INIOCKOCTH, PACCTOSIHUSI MEXK/1Y TOUKAMHU
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CamocrostenbHas paboTa 00y4arommxcs 8
1. Bektopsl. Monynb BekTopa. PaBeHCTBO BekTOpOB. Cll0)KeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHUCIIO.
2. Pa3nosxeHue BeKTOpa IO HANPABICHHUSAM. YTOJ MEXIY IBYMs BekTopaMu. [Ipoekiust BekTopa Ha oCh.
3. Koopmaunatse! BekTopa. CKasipHOE TPOU3BEIEHNE BEKTOPOB.
Tema 5.2 4. Vcnosb30BaHue KOOPJMHAT M BEKTOPOB MPH PENIEHMH MATEMATHUECKUX M MPUKJIAIHBIX 3a/1a4. 33,34,¥2, V3,
Bekrops 5. Jle#icTBHA C BEKTOpaMH, 3aJaHHBIMHA KoopanHaTaMu. CKasipHOE IPON3BEICHNE BEKTOPOB. v4,Y12, V13,
6. BekTopHOE ypaBHEHHE MPSIMON U TUIOCKOCTH. Y16 V17
7. Hcmonp3oBaHME BEKTOPOB IPH I0KA3aTEIBCTBE TEOPEM CTEPEOMETPHH.
8. Hcmonp30BaHKe BEKTOPOB MPH PELICHHH CTEPEOMETPHUYECKUX 331a4. BekTopHOe ypaBHEHUE NPsMOit 1
MI0CKOCTU
9. BekTOopHOE 33aaHKE NPSAMBIX M INIOCKOCTEH B MPOCTPAHCTBE
Pazpen 6 OCHOBBI TPUTOHOMETPUHU
IIpaxTuyeckue 3aHATUSL 2
1. PaxnanHBIN METOX U3MEPEHUSI YITIOB BPALIEHUS U CBS3b C I'Pa/lyCHON MEpPOH.
Tema 6.1 2. OcCHOBHbIC TPUTOHOMETPHUYECKHE TOXKIECTBA
OCHOSI:;ISB?;GHM' CamocTrosTenbHas paboTa 00yJaroInuXxcst 12 33,34, V2, V3,
TPHIrOHOMETPHUCCKHE 1. Paamannas mMepa yria. BpamarensHoe nsrkenne. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIIA. Y4,V14,V15,
TORIIECTEA 2.  @opmynsl npuseaeHus. Gopmyisl crnoxkeHus. DopMyisl yaBoeHUs Popmyisbl HOAOBUHHO2O Y2Id. v23
3. 3ayyuBaHHC ONpPEICICHUIA TPUTOHOMETPUICCKUX (DYHKIIHIA, X 3HAKOB MO YETBEPTIM, (POPMYIT U 3HAUCHUIA
HCKOTOPBIX YTJIOB
IIpakTudeckue 3aHATHS: 2
1. ®opMyisI ClIOKEHHS, YIBOCHHUS, TPEOOPa30BaHNE CYMMBI TPUTOHOMETPHUYECKUX (DYHKINH B IPON3BEICHIE.
2. .IlpeoOpa3oBaHre MPON3BEACHHUS TPUTOHOMETPUIECKUX (PYHKITHHA B CYMMY.
Tema 6.2 3. IIpocreiimme TpUTOHOMETPHUIECKNE YPABHEHHS U HEPABEHCTBA.
IpeoGpasoBanne 4. OOpatHble TPUrOHOMETpHYECKHE (PYHKIMU: apKCHHYC, ADKKOCHHYC, apKTaHIEHC.
poCTeimmx CamocrositesnbHas paboTa 00y4arommxcs 12 33.34. V2. V3
TPUTOHOMETPUICCKHUX 5. TlpeoOpa3oBaHue CyMMbl TPUTOHOMETPHYECKUX (QYHKIMH B IPOU3BEICHUE U TPOU3BEICHNUS B CYMMY. VA V14. V15
BBIPAKCHUH BrIpaxkeHue TPUrOHOMETPHUYCCKUX (PYHKIIUH Yepe3 TAHTCHC MOJIOBUHHOIO apryMEHTa. y23 ’
Tpuronomerpuyeckue 6. Ilpocreiimue TpuroHoMeTpudeckue ypaBHeHus. [Ipocreiiine TpuroHoMeTpuieckue HepaBeHCTBa.
YPABHCHILA 1 7. OOparHble TPUTOHOMETpUUECKHE PYHKIIMU. APKCHHYC, apKKOCHHYC, apKTaHI'€HC.
HCpaBeHCTBA 8. 3ayumBaHme OnpeseNeHuii, MpaBII, GOPMyI, BHIIONHEHHE TPEHUPOBOUHBIX 3a1aHMil
9. Hoxmagsr: « TpuroHOMEeTpHUECKHe YpaBHEHHS, IPUBOAUMBIE K KBAAPATHEIMY», « OTHOPOTHBIE
TPUTOHOMETPHUICCKHE YPAaBHEHUS,
10. «BBeneHre HOBOM NMepeMEHHON NIPH PEIICHUH KBaJIPATHOTO YPaBHEHUS)
Pazpen 7 DyHKIMY, UX CBOWCTBA U rpaduKu
CamocTrosTenbHas paboTa 00yJaroInuXxcst 12
1. ®yskmun. O0NacTh ONpeaeNeHUs 1 MHOYKECTBO 3HAUCHHI; Tpa@uK (YHKITHH, TOCTPOCHHE IpauKOB
(hyHKINH, 3aTaHHBIX PA3THIHBIMA CIIOCOOaMH.
Tema 7.1 2. CsoiicTBa pyHKIIMH. MOHOTOHHOCTB, Y€THOCTD, HEYETHOCTD, OTPAaHIMYEHHOCTD, TEPHOANIHOCTE. [TpoMexyTkH
Oyukun. CBoiicTBa BO3pacTaHus U yObIBaHNUS, HAMOOIBIIIEE U HANMEHBIIIEE 3HAUEHNS, TOUKH SKCTPEMYyMa. %?Z; 3;‘,’1372931,33 ’
Qynxuuii. OOpaTHEIE 3. T'padwmueckas maTepriperanus. [IpuMepsl QyHKIIMOHATBFHBIX 3aBHCUMOCTEH B peabHBIX MpoIeccax u 3’716 3’/17 ’

byHKITIN

SBJICHUSX.
4. Apudpmernueckue onepanuu Haa GyHKOuIMU. CrnoxxHas GyHKIus (komno3unus). [IoHsTHEe 0 HEeNpPepHIBHOCTH

GbyHKIHH.
5. OoOparnsie dyakuuu. O6macTh onpenencHus u 00JacTh 3HaUeHUH oOpaTHOH GyHkImH. ['paduk oOpaTHOM
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¢$yHKIHIH.
6. Ilpumepsl 3aBUCUMOCTEH MEXy NIEPEMEHHBIMH B PEaJIbHBIX MTPOLIECCAX U3 CMEXKHBIX AMCLUILINH.
7. Onpenenenue Gpynkunii. [locrpoenne u urenne rpaguxoB Gpynkuunii. MccnenoBanue GpyHKIUH.
8. CsoiicTBa JUHEHHOMN, KBaIPATUYHOM, KyCOYHO-JIMHEHHON U QPOOHO-IMHEHHON (DYHKITUH.

IIpaxTuyeckue 3aHATUL 2
1.  HemnpepsiBHble u nepuoanyeckue pynkuuu. CBolcTBa 1 rpaduku cHHyca, KOCUHYCa, TAHICHCA U KOTaHI'€HCa.
2. OO6parnsble Qynkunu n ux rpaduxu. O0parHsie TpuroHoMeTprueckue ¢pyHkiun. [IpeodbpazoBanus rpaduka
¢ynknun. ['apmonnueckue konebanus. [Ipukiaaubie 3axaun.
Tema 7.2 3. TlokasarenbHele, TorapupMudecKue ypaBHEHUS
CremneHHsIe, 4. TpuronomeTrpuueckue ypaBHEHHs U HEPABEHCTBA.
HIOKa3aTelbHbIE, CamocrosTenbHas paboTa 00ydJaromuxcs 12 V4 .,V12, V13,
Jorapu(pMHUICCKUE U 1. Omnpenenenns QyHKINN, UX CBOMCTBA U TpadUKH. Y16 Y17
TPUTOHOMETPHUICCKHE 2. TIpeobpazoBanus rpadukoB. [TapamienbHbI MEPEHOC, CAMMETPHUS OTHOCUTEIHFHO OCeH KOOpIUHAT H
dymKumy. CHUMMETPHS OTHOCHTEIIBHO Havyaja KOOPJHHAT, CAMMETPHS OTHOCHTEIIBHO MPSIMOM ) = X.
3. PacrsxeHue u coxaTHe BIONb OCeH KOOPIUHAT.
4. Joxnanpr: «Iloka3arensHble ypaBHEHH C TapameTpammuy, «Jlorapupmudeckne ypaBHEHHs C TapaMeTpamMin
5. W3zyuenue cBOWCTB (QyHKIUH
6. Pemenue nokaszaresbHbIX, JOrapuMHUUECKUX, TPUTOHOMETPUYECKUX YPABHEHUI
Paznen 8 MHoOTrorpaHHHKH B KPYTJIBIC TEJIa
CamocrositesnbHas paboTa 00y4aromuxcs 12
1. Bepmmnsl, pebpa, rpaHu MHOTOTpaHHHKA. Pa3BepTka. MHOTOTpaHHBIE YTIIBL. BEITyKiIble MHOTOTPaHHHKH.
Teopema Diinepa.
2. TIlpusma. [Ipsimast u HaksoHHast npu3Ma. [IpaBuibHas npusma. [Napamrenenunen. Kyo.
Tema 8.1 3. Tlupamupa. [IpaBunbHas nupamuna. Y ceueHnas nupamuna. Terpasap. 33,34, V19,
MHOTOrpaHHHKH 4. Cummerpuu B KyOe, B Tapajuielieiune e, B IpU3Me 1 NUpaMuie. V20, V21,Y22
5. Ceuenus Ky0a, NpU3MBI M THPAMUJIBL.
6. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHHUKAX (TeTpadape, Ky0de, oKTasape, ToaeKadIipe U HKOcadape).
7. Hoxnan: «IIpaBuiibHBIE U MOTYNPaBUIbHBIC MHOTOTPAHHUKI
8. PemeHne TpeHHPOBOYHBIX 3a/a4 HA BHIYUCICHNE JIEMEHTOB MHOTOTPAaHHUKOB M ITOCTPOEHHUE CEUCHUH
9. W3yueHue BUAOB MHOTOTPAHHUKOB M X 3JIEMCHTHI
CamocrositesnbHas paboTa 00y4aromuxcs 12
T Tema 8.2 1. unuaap u xoHyc. YceueHHbIH koHyc. OCHOBaHUE, BHICOTA, OOKOBast HOBEPXHOCTh, 00pa3yolias, pa3BepTKa. 33,34,V19,
cna :pgﬁfeelf;( :{{ oct 2. OceBble CeUeHUs U CEUEHUS, MapalIeIbHbIE OCHOBAHHUIO. V20, V21,Y22
3. Iap u cdepa, ux ceuenus. KacarenbHast IockocTs K cdepe.
CamocrosTenpHas paboTa 00ydJaromuxcs 12
1. OO6bem u ero usmepenue. arerpansas popmyna oopemMa.
2. ®opwmynsr 00beMa Kyba, IPSIMOYTOIBHOTO MTapajuiesIenuea, MPU3MBL, IITHHIPA.
Tema 8.3 3.  ®opmynbl 00beMa upamMuIsl 1 Konyca. DopMysbl uona i NOBEPXHOCTEH IMIMHAPa U KoHyca. Dopmybl 33.34. V19
W3smepenus B o0bema mrapa u mwiomniaau chepsl. [logodue Ten. OTHOIICHUS IUIOMIACH MOBEPXHOCTEH 1 00BEMOB TOTOOHBIX y20’ Yél YéZ
reoOMETpUn Tell. ’ i
4. Brruucnenne 00beMOB U ILUIOIIA/ICH TOBEPXHOCTH
5. Joxnan: «KoHndeckue ceueHHs U UX NPUMEHEHHE B TEXHUKE)
6. 3. W3ydenue ¢hopMys 00EMOB U MIJIOMIA/ICH MOBEPXHOCTH, PEIICHHE TPEHUPOBOYHBIX 33134
Paznen 9 Hayasia MaTeMaTHyeCKOro aHaJIn3a
33,34,V1,V2,
Tema 9.1 CamocrositenbHas paboTa 00y4arommxcs 12 V8 V23
ITocnenoBaTeIbHOCTH 1. CrocoObl 3a/1aHUs U CBOMCTBA YMCIIOBBIX MOCe0BaTeNbHOCTEH. [ToHATHE 0 TIpeiesie moce0BaTeIhbHOCTH. i
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CyIIIeCTBOBaHI/IG npeaecia MOHOTOHHOI OrpaHquHHOﬁ IIOCJICA0OBATCIIbHOCTH.

2. CymMmupoBaHHe nocienoBaTenbHOCTel. beckoneuHo yOBIBatoas reoMeTprdecKas IPOrpeccrs U ee CyMMa.
3. 3ayuuBanHue omnpeneneHuil. BoimogHeHe TPEHUPOBOUHBIX 3aJaHUI
1. UYwucnosas MOCIENOBATEILHOCTD, CIOCOOBI €€ 3a/IaHusl, BEIYUCIICHSI YWICHOB MOCJIEIOBATEIIEHOCTH.
4. Tlpenmexn mociemoBaTelbHOCTH. beckoHeUHO yOBIBaOmIas reOMETPHUIECKasi IPOTPECCHsL.
CamocrosTenpHas paboTa 00ydJaromuxcs 12
1. TlomsTHe 0 MPOM3BOIHON (QYHKIINH, €€ TCOMETPUICSCKAN 1 (HU3HMICCKUA CMBICIL.
2. YpaBHEHHE KacaTelbHOW K TpapuKy QyHKIHH.
3. TIpow3BoAHBIE CyMMBI, Pa3HOCTH, IPOU3BEICHHA, JacTHBIE. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTapHBIX
(hyHKIHH.
4. TlpumeHeHHUE MPOU3BOIHOM K UCCIICAOBAHIIO (DYHKIMIA U TOCTpOCHUIO rpadukos. [IpousBoHbIe
5. obOpaTHOI QpyHKIINH 1 KOMITO3UIIMY (YHKINH.
6. Ilpumepsl UCIIOJIB30BAHUS TPOU3BOTHOM JIsl HAXOXKACHHS HAUTYYIIETO PEIICHUS B IPUKIAIHBIX 3aa9ax.
Tema 9.2 7. Bropas npon3BogHas1, ee reoMeTpHIeCKui 1 puzndeckuii cmpica. HaxoxaeHne ckopocTy Amst mpomecca, 33,34,V1,V2,
IIpousBonHas 3ajaHHoro hopMyI0ii U rpaduKoM. V8.,V23
8. MHccrnenoBanme GyHKIMIA U IOCTPOSHHUE TpaduKa ¢ MOMOIIBI0 IPOU3BOIHON
9. HaxoxaeHne HaWIy4IIero pereHus B MPUKJIAAHBIX 3a1a9ax
IIpaxTuyeckue 3aHATUL 2
1. TIpousBojHas: MCXaHHYECKUI M TEOMETPHYCCKHUIA CMBICI IPOU3BOTHON. Y PaBHEHUE KaCcaTEILHON B 00IIEM
BUJIE.
2. Tlpasuna u popmyisl quddepeHInpoBaHs, Ta0IHIA POU3BOAHBIX JJICMEHTAPHBIX (YHKITHIL.
3. MHccnenoBanue QpyHKIMH ¢ TOMOIIBIO MPOU3BOAHON. HaxoxaeHne HanbobIIeTro, HAUMEHBILETO 3HAYCHUS U
SKCTPEMAIBHBIX 3HAYCHUN (PYHKINH.
IIpakTudeckue 3aHATUSL 2
Tema 9.3 1. HWurerpan u nepBoodpaznas. Teopema HproToHa-Jlefioauma. 5
n 6 [IprMeHeHHe MHTErpasia K BBIYUCICHHIO (DU3MYECKHUX BEJIUYMH M IUIOIIAICH.
CpBOObPA3HAL 1 CamocrosTenbHas paboTa 00ydJaromuxcs 12 33,34, V1,VY2
HUHTErpall. p Y m oy ‘e wvna
Tpumererte 2. Ilpumenenme OIpE/ICICHHOT0 MHTErPayIa JUTsl HAXOXKACHHS ILIOIIA /N KPUBOIMHEHHOM TPAIIeIHH. Dopmyna v¥8.,Y23
WHTerpana Herorona—Jleitbuuna.
3. Tlpumepsl npuMeHEHHS HHTETPaja B (PU3UKE U TEOMETPHUH.
4. TpenupoBouHas paboTa M0 BEIYMCICHUIO ONPEACICHHBIX HHTETPAJIOB M MX IPUMECHEHHE
Paznen 10 DJIEMEHTBI TEOPHH BEPOSITHOCTCH M MATEMAaTHUECKON CTATUCTHUKH
CamocrositesnbHas paboTa 00y4arommxcs 12
1. CoObITHE, BEpOSTHOCTH COOBITHS, CIIOKCHHE U YMHOKCHHE BEPOSITHOCTEH.
2. Tlonsatue o HE3aBUCUMOCTHU COOBITUH. JIUCKpeTHAs CiydaliHas BEJTMYMHA, 3aKOH €€ pacTpe e/ ICHNI.
Tema 10.1 3. Yucnossle XapaKTepUCTHKHA JMUCKPETHOM cIy4yaifHO# BeamuuHbl. [IoHSITHE 0 3aKOHE OOJBIINX YUCEIL. 33.34. V1. V2
3 ) 1. 3ayuuBaHue ONpENEICHNM, pelIeHUE 3a/1a4 TI0 TeMe, pEIICHHEe PUKJIATHBIX 3a1a4 ’y8’ y2’3 ’
JICMCHTEI TCOPHH 4. Joxman: «CxeMa MOBTOPHBIX MCTIBITAaHWA bepHym» ’
BEPOSATHOCTEH o
5. 3ayuyuBaHHMe HOBBIX NOHSTHH U NpaBuil. PenieHne TpeHUPOBOYHBIX 3a/1a4
IIpaxTuyeckue 3aHATUSL 2
1. Kuaccuueckoe onpeneseHue BEpOSITHOCTH, CBOWCTBA BEPOSTHOCTEN, TEOpEMA O CyMME BEPOSITHOCTEH.
2. Boluncienue BepositHocTeld. [lpukiiagHble 3aauu.
Tema 10.2 CamocrosiTenbHas padoTa 00yJarouXCs 12
DJeMEHTHI 1. TlpencraBieHue NaHHBIX (TaOIHIBL, JUATPAMMBI, rpaduKu), FeHepalibHast COBOKYITHOCTb, BBIOOPKA, CpeIHEee 33,34, V1,V¥2,
MaTeMaTUYECKON apI/Iq)MeTI/IquI(oe, Mmeanana. [TonsaTre o 3agayax MaTeMaTHYECKOM CTATHUCTHKH. y8,V23
CTaTUCTHUKH 2. PerieHue npakTHYSCKHX 33/1a4 ¢ IPUMEHEHHUEM BEPOSTHOCTHBIX METOI0B.
Pazpen 11 YpaBHeHUsI U HEPABEHCTBA




22

IIpaxTuyeckue 3aHATUSL
1. Kopuu ypaBHenuii. PaBHOCHIBHOCTB ypaBHeHMi. [IpeoOpazoBanue ypaBHEHHH.
2. OcHOBHbIC IPHEMBI pellieHNs] ypaBHEHUH. PellleHre cucteM ypaBHEHUH.

Tema 11.1 CamocTosTenbHas paboTa 00y JarONIIXCs 12 33,34, Y2, V3,
YpaBHEHUS U CHCTEMBI V4 .,V12,V13,
ypaBHeHHiA 3. PaunonanpHBIE, HppallOHAIBHbIC, IOKA3aTEIbHBIE U TPUTOHOMETPHYECKIE YPABHEHUS U CHCTEMEI. V16 V17
4. PaBHOCWJIFHOCTBH YpaBHEHHH, HEPAaBEHCTB, CHCTEM.
5. OcHOBHBIC IPHEMBI UX PEIICHUS (Pa3I0KEeHNE Ha MHOKHUTENH, BBEICHNE HOBBIX HEM3BECTHBIX, TOJICTAHOBKA,
rpaguyecKkuii MeTon).
Tema 11.2 CamocrosiTenbHas padoTa 00yJarouXCs 12 33,34,V2, VY3,
: 1. PanimonansHbIe, MppalliOHAIIbHBIC, IOKA3aTENbHEIC U mpucoHomMempuyeckue HepaBeHCTBa. OCHOBHBIC TTPHEMBI X V4,V12, V13,
Hepagsencrsa
peuieHusl. Y16 V17
Tema 11.3 IIpaxTuyeckue 3aHATUL 4
Hcnons3oBanne 1. Mcriosib30BaHKe CBOMCTB M rpadukoB (pyHKIMH JUI peleHus] ypaBHEHHUH M HEPaBEHCTB. 33.34. V2. V3
cBoiictB u rpadukoB | CamocTosiTenbHast paboTa 00yJarOIHXCS v Z‘ Y’12 i’l 3 ’
(GyHKIUU IpU 1. Meron unTepBanos. M300paxeHne Ha KOOPIUHATHOM TUIOCKOCTH MHOXKECTBA PELICHUN YPaBHEHUI U 12 Vievi7
peIlIeHnH ypaBHEHUH U HEPaBEHCTB C ABYMS IIEPEMEHHBIMU H UX CHCTEM.
HEPaBCHCTB 2. Pemenue ypaBHEHHH M HEPABEHCTB C MCIIOIB30BAHUEM CBOMCTB U TpauKOB (YHKIHH
CamocrositesnbHas paboTa 00y4aromuxcs 10
Tema 11.4 1. TlpumeHeHMe MaTEeMaTHYECKUX METOJOB JUIS PEIICHHS COIEPKATEIBHBIX 3a/1ad M3 Pa3INyHbIX 00JacTei HayKH 33,34,V2,V3,
) U MPAKTUKH. V4.,V12,V13,
IIpuknanseie 3amauu . 16 V1
2. HuTepnpeTalus pe3ysibTaTa, y4eT peajbHbIX OrPaHUYEHHIA. Vie y17
3. Pemienwue 33134 Ha ONTUMYM, TokIaa: «lMccneqoBaHue HEPaBEHCTB ¢ MAPAMETPOM)
[IpomexxyTouHast
arrecTanui CamocrosiTenbHas padoTa 00ydaronmxcs B (hopMe BBITIOTHECHUS TOMAITHEH KOHTPOJIbHOM paboThl «Iloka3zaTenpHas u 10
norapudmuyeckas QyHKIUm»
Ok3aMeH 6

Bceero:

308
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3. YCJIOBMA PEAJIM3AIIUUA ITPOI'PAMMBI TUCHUITVINHBI

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

OcBoenne nporpammbl aucuuiiuibl «I1J[.02 MaTemarrka» mpeamnosaraet
HaIu4ue B MpodeCcCHOHANBHONW 00pa30BaTEIbHON OpraHU3AINH, PEaTU3YIONIeH
00pa3oBaTeNbHYI0 TPOTpaMMy CpPEIHEro OOIIero oOpa3oBaHUsi B Tpejernax
ocoenust OIIOII CIIO na Ga3e ocHOBHOro oOmiero oOpa3oBaHMs, Y4EOHOIO
KaOWHETa, B KOTOPOM MMEETCS BO3MOXXHOCTh OOECIEeUUTh O00yYaromumMcs
CBOOOMHBIN gocTyn B MHTEpHET BO BpeMsl Y4YeOHOrO 3aHATHS W TEPHOJ
BHEY4YCOHOU aesTenbHOCTH. [loMemenne kaOWHETa JIOJDKHO —YIOBJIETBOPSTH
TpeboBanmsIM CaHUTAPHO-IMUACMHUOIOTHYSCKUX TpaBmi U HopMaTuBOB (CanllunH
2.42 Ne 178-02) u ObITH OCHAI[EHO THUIOBBIM OOOpPYJOBAHHEM, YKa3aHHBIM B
HACTOSIIIMX TPEOOBAHUSIX, B TOM YHCIIE CIICIIUATM3UPOBAHHON yueOHOM MeOeTbIo U
cpencTBaMu OO0y4YeHHUs, JOCTATOYHBIMU IS BBHITIOJIHEHHS TPEOOBAaHUN K YPOBHIO
MOATOTOBKH 00YYarOIINXCS.

B kabuneTe M0KHO OBITH MYJIBTUMEIUMHOE 000PYIOBaHUE, IMOCPEICTBOM
KOTOPOTO YYacCTHUKHA 00pa3oBaTeIbHOTO Tpoliecca MOTYyT TMPOCMaTpUBaTh
BU3yaJIbHYI0O  MHGOpMAIMI0 1O  MaTeMaTHKe, CO3/1aBaThb  IPE3CHTAIIUU,
BUJICOMATEPHANIbI, HMHBIC JOKYMEHThl. B cocTaB yd4eOHO-METOIWYECKOTO U
MaTepHaThHO-TEXHUIECKOTO obecrieueHus MIPOTPaMMBI JTUCITUTUTHHBI
«Maremaruka: anredpa v Hadajga MaTEMaTHICCKOTO aHAIM3a; TEOMETPHSD» BXOISAT:

* MHOTO(YHKITHOHATBHBIA KOMILJIEKC MPEIo aBaTels;

* HarJisiiHbIe TOCOOUS (KOMIUJIEKThI YU4eOHBIX TaOJIUII, TJIaKaTOB, MOPTPETOB
BBIJIAIONNXCS YUYEHBIX-MAaTEMaTHUKOB H JIP.);

* ”HPOPMALIMOHHO-KOMMYHHKATUBHbBIE CPEJICTBA;

* 5KpPaHHO-3BYKOBBIE ITOCOOMUS.

O6opynoBanne KaOuHeTa: MeOenb ydeHHueckas; pabouee MecTo
npernojiaBaresis, TpUOyHa JUIsl BBICTYIUICHUN; WHOOPMAIIMOHHO-TEMATUYECKUN
CTEH]I.

Texnuueckue cpenactBa oOydeHHSs: JOCKa JJisi MUCbMa MEJOM, CTEHIbI C
y4ueOHOM nHpOpMaIIUCH.

3.2. HudopmanuonHoe odecrniedeHue 00y4eHust

3.2.1. OcHOBHBbIE€ HCTOYHUKH
1. Maremaruka. 10-11 xmaccel. Anrebpa W Hayaia MaTeMaTHYECKOTO
aHanusa, reometpusa. [eomerpus. VYuebnuk OI'OC. B.®.byrysos, B.B.
[IpacosnoB—M: N3natensctBO: «IIpocBenienney, 2017.
2. byry3oB B.®., I[IpacomoB B.B. Maremaruka. 10-11 kmaccel. Anredpa u
HaJajia MaTeMaTHIeCKOro aHanmsa, reometpus. ['eometpus. / — M.: [IpocBemenue,
2019.

3.2.2. JIonoJIHUTEIbHbI€ HCTOYHUKHU
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1. Boromonos, H. B. Anrebpa m Hadana aHanm3a : yuyeOHOe mocoOue s
cpenHero mnpodeccuoHaibHoro obpazosanus/ H. B. boromonoB. — Mocksa :
N3narensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanproe oOpa3oBanue). —
ISBN 978-5-534-09525-8. — Texkcr : snexktponssiii / ObC IOpaitt [caiiT]. —
URL.: https://urait.ru/bcode/449037 (351eKTpOHHOE U3aHUE).

3.2.3. [Iepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM
cetu «MHTEpHET

1. reshuege.ru — OOpa3oBarenbHBIA TOPTAN ISl MOATOTOBKH K
sk3aMeHam Jimutpus [ 'yimna

2. alexlarinnet — Caiitr Anekcanapa JlapuHa g okazaHUs
UH()OPMAITMOHHON MOAEPKKH CTYJACHTOB U a0UTYPUCHTOB

3. mathege — oTkpbITHIN Oank 3aganuii EI'D

4. balahninalg.ucoz.ru co6ctBennsrii caiit banaxuunoit JL.I'.

3.2.4. IllepevyeHb NPOrpaMMHOI0 OOecreYeHust

1. Microsoft Word
2. Microsoft Excel
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS
JTUCHUATIIMHBI

4.1. ®opMbI 1 METOABI KOHTPOJIS Pe3yJIbTATOB 00y4YeHUs!

Pesynbratsl 06yueHus

q)OpMBI 1 MCTOJbI KOHTPOJIA U OLICHKHU

3HaHueE:

3HAQUCHHE MATEeMAaTHYCCKONM HAyKu HJis pelIeHUs 3ajad,
BO3HUKAIONIUX B TEOPUH W TPAKTUKE; MIHUPOTY U B TO XKe
BpeMsl OTPaHUYCHHOCTb MPUMEHEHUS MAaTEMaTUYECKUX
METOJIOB K aHalu3y H UCCIEIOBAHUIO IMPOLECCOB U
SBJICHUH B IPUPOJIE U O0IIECTBE

OneHka Ha MPAKTUIECKUX 3aHITUAX
OLICHKA TI0 Pe3yJIbTaTaM BBITIOJIHEHUS TecTa
OLICHKA 32 JJOMAILHIOI0 KOHTPOJIBHYIO
paboty (ans 3a04HOM HOpPMBI 00yIEHHMS)
OIICHKA TI0 HTOTaM JK3aMeHa

3HAYCHUC IIPAKTUKU W BOIIPOCOB, BOZHUKAIOUIUX B camoit
MAaTEMAaTHKEC JJIs (bOpMHpOBaHI/IH n Pa3sBUTUA
MaTeMaTH4YeCKOH HAayKHU; HCTOPHUIO Ppa3BUTHUA [IOHATUA

OI_ICHKa Ha NPAKTUYCCKUX 3aHATHUAX
OIICHKA I10 pC3yJIbTaTaM BBIIIOJIHCHHA TCCTA
OIICHKA 3a JOMAIIHIOKO KOHTPOJbHYIO

JuCIa, CO3IaHus MaTeMaTHIeCKOTO aHayu3a, | padboty (11 3a04HOM HOPMBI 00YUCHHMS)
BO3HUKHOBCHHSI U PA3BUTHS T€OMETPUHU OIICHKA I10 UTOTaM 3K3aMcHa

OrieHKa Ha TPAKTHYECKUX 3aHATUSIX
YHHUBEPCAaTbHBIN XapaxkTep 3aKOHOB JIOTHKH | OIEHKA 10 Pe3yJIbTaTaM BBIIOJHEHUS TECTa

MaTeMaTHYeCKUX PACCYXACHUH, WX MPHUMEHUMOCTH BO
BCEX 00JIACTSIX YEJIOBEUECKON JCITEILHOCTH

OIICHKA 32 JIOMAIIHIOI KOHTPOJIEHYIO
paboty (amns 3a04HOM HOPMBI 00yIEHHMST)
OLICHKA 110 UTOT'aM DK3aMeHa

BEPOATHOCTHBIA  XapakTep
OKPY’KaroIero Mupa

pa3iIUYHBIX  MPOIIECCOB

OrieHKa Ha MIPAKTUYECKUX 3aHITUIX
OLICHKA IO Pe3yJIbTaTaM BBITOJTHEHUS TECTA
OIICHKA 32 JJOMAITHIOI KOHTPOJILHYIO
paboTty (a1 3a04HOM (HOPMBI 00yUEHH)
OIICHKA 10 MTOTaM JK3aMeHa

VYMeHue:

BBITIOJTHATE apUQMETUICCKUE JICHCTBHS, coYeTas YCTHBIC U
MUCHMCHHBIC TPHEMBI, TPUMCHCHHE BBIYUCIIUTEILHBIX

YCTPOMCTB;, HAXOAWUTh 3HAUCHUS KOPHS HATypalbHOU
CTCTICHHW, CTCIEHH C palUOHAIBHBIM  IIOKa3aTeleM,
nmorapudma, HCITOJIB3Y S pu HEOOXOAMMOCTH

BBIYHCIIUTEIBHBIE YCTPOMCTBA; MOJB30BATHCS OLICHKOW U
MPUKUIKON TPU MPAKTUIECKHUX pacyeTax

OneHka Ha MPAaKTUIECKUX 3aHITHAX
OIICHKA TI0 Pe3yJIbTaTaM BBITIOJIHEHUS TecTa
OIICHKA 3a JIOMAIIHIOI KOHTPOJIEHYIO
paboty (amns 3a04HOM HOPMBI 00yIEHHMST)
OLICHKA 110 UTOT'aM 3K3aMeHa

OPOBOAWTH 1O M3BECTHBIM (OpMyNIaM H IpaBUIaM
npeoOpa3oBaHnsl OYKBCHHBIX BBIPRKEHHH, BKJIIOYAIOIINX
CTENEHH, PAJUKAIbI, JOTapu(pMbl U TPUTOHOMETPUYCCKHE
dhyHKIIIN

OrieHKa Ha MIPAKTUIECKUX 3aHITUIX
OIICHKA IO Pe3yJIbTaTaM BEHITIOTHECHUS TECTa
OIICHKA 32 JJOMAIITHIOI KOHTPOJIHHYIO
paboTty (a1 3a04HOM (HOPMBI 00yUEHH)
OIICHKA 10 UTOTaM JK3aMeHa

BBIYMCIISITh 3HAUCHUS YHCIOBBIX ¥ OYKBEHHBIX BBIPKCHHH,
OCYIIECTBIISS HEOOXOTUMBIC MOJICTAHOBKH "
npeoOpazoBaHUs

OneHka Ha MPAKTUIECKUX 3aHITHAX
OLICHKA T10 Pe3yIbTaTaM BBIOJIHEHHUS TECTa
OIICHKA 32 JIOMAIIHIOI0 KOHTPOJIEHYIO
paboty (amns 3a04HOM HOpPMBI 00yIEHMST)
OLICHKA 110 UTOT'aM DK3aMeHa

OTpeAeATh 3HaueHUe (DYHKIUM MO 3HAYCHHIO apryMEHTa
NPY Pa3IHMYHBIX CIIOCO0aX 3aJaHus QYHKIIUH

OueHka Ha MPAaKTHYECKUX 3aHATHAX
OLICHKA TI0 PE3yJIbTaTaM BBITIOJIHEHUS TecTa
OLICHKA 32 JJOMAILHIOI KOHTPOJIBHYIO
paboty (amns 3a04HOM HOpPMBI 00yIEHHST)
OIICHKA TI0 HTOTaM JK3aMeHa

CTPOUTH rpaKu U3YUCHHBIX (DYHKIUH

OrieHKa Ha MIPAKTUYECKUX 3aHITUIX
OIICHKA IO Pe3yJIbTaTaM BEHITIOTHECHUS TECTa
OIICHKA 32 JIOMAIITHIOK KOHTPOJIBHYIO
paboTty (a1 3a04HOM (HOPMBI 00yUEHH)
OIICHKA I10 UTOTaM 3K3aMeHa
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OIMCHIBATh 110 IpaduKy MOBEICHUE U CBOMCTBA (DyHKIHH,
HaxomuTh 1o rpadpuky GyHKOMA HauOOJbIINE U
HaMMEHbILNE 3HAYCHUS

OneHka Ha MPAKTUYECKUX 3aHITHAX
OLICHKA 110 Pe3yJIbTaTaM BBITIOJIHEHUS TecTa
OLICHKA 32 JJOMAILHIOI0 KOHTPOJIBHYIO
paboty (amns 3a04HOM HOpPMBI 00yIEHHUST)
OIICHKA TI0 HTOTaM JK3aMeHa

peliatb ypaBHEHMS, IPOCTEHIIME CUCTEMbl YpaBHEHHM,
UCTIOJIB3YyS CBOMCTBA PYHKIMH U UX rpaduKoB

OrieHKa Ha MIPAKTUYECKUX 3aHITUAX
OIICHKA IO Pe3yJIbTaTaM BEHITIOTHECHUS TECTa
OIICHKA 32 JJOMAIITHIOI KOHTPOJIbHYIO
paboty (a1 3a04HOM (HOPMBI 00yUEHH)
OIICHKA 10 UTOTaM JK3aMeHa

BBIYUCJIATH IMPOU3BOJHBIC QJICMCHTAPHBIX
HCIIOJIB3YA CIIPABOYHLIC MaTCpHUaJIbl

(hyHKIHIHA,

OneHka Ha MPAKTUYECKUX 3aHITHAX
OLICHKA 110 Pe3yJIbTaTaM BBITIOJIHEHUS TecTa
OIICHKA 32 JIOMAIIHIOI KOHTPOJIEHYIO
paboty (amns 3a04HOM HOpMBI 00yIEHMST)
OLICHKA 110 HUTOT'aM DK3aMEHa

UCCIICJIOBaTh B TMPOCTEHINIMX CIydasx (QYHKIUA Ha
MOHOTOHHOCTh, HAaXOJUTh HAWOOJNBIIMNE M HAUMCHBIIIHE
3HavYeHHUsS] (YHKIHHA, CTPOUTH TpadUKH MHOTOUICHOB C
UCTIOJB30BaHUEM arapaTa MaTeMaTHISCKOTO aHaIn3a

OueHka Ha MPaKTHYECKUX 3aHATHAX
OIICHKA 110 Pe3yJIbTaTaM BBIIOJIHEHUS TecTa
OLICHKA 32 JJOMAILHIOI0 KOHTPOJIBHYIO
paboty (amns 3a04HOM HOpPMBI 00yIEHMST)
OIICHKA TI0 HTOTaM JK3aMeHa

peuiaTb paroOHaJIbHBIC, IMOKa3aTCIbHBIC n
J'IOI‘apI/I(l)MI/I‘leCKI/Ie YpaBHCHUA U HCPABCHCTBA

OrieHKa Ha TPAKTHYSCKUX 3aHATUSIX
OIICHKA IO Pe3yJIbTaTaM BEHITIOIHEHUS TECTa
OIICHKA 32 JIOMAIITHIOK KOHTPOJIBHYIO
paboTty (a1 3a04HOM (HOPMBI 00yUEHH)
OIICHKA I10 UTOTaM 3K3aMeHa

COCTAaBJIATh YPAaBHCHUA 110 YCIIOBUIO 3a1a4U

OneHka Ha MPAKTUYECKUX 3aHITUAX
OLICHKA TI0 PE3yJIbTaTaM BBITIOJIHEHUS TecTa
OIICHKA 3a JIOMAIIHIOI KOHTPOJIEHYIO
paboty (amns 3a04HOM HOpPMBI 00yIEHMST)
OIICHKA TI0 HTOTaM JK3aMeHa

WCTIONB30BaTh IJIS1 IPUOIKEHHOTO PEIIeHNs YpaBHEHUN 1
HEepaBEHCTB Ipaduyeckuii MeToq

OrieHKa Ha MIPAKTUYECKUX 3aHITUIX
OIICHKA IO Pe3yJIbTaTaM BEHITIOTHECHUS TECTa
OIICHKA 32 JJOMAITHIOI KOHTPOJIHHYIO
paboTty (a1 3a09HOM (HOPMBI 00yUEHH)
OIICHKA 10 UTOTaM JK3aMeHa

n300pakaTb Ha KOOPAMHATHOW IIOCKOCTH MHOKECTBA
pelIeHni IpOoCTENIINX YPaBHEHUH U UX CHCTEM

OneHka Ha MPAKTUYECKUX 3aHITHAX
OLICHKA T10 Pe3yIbTaTaM BBIOJIHEHHUS TECTa
OIICHKA 32 JIOMAIIHIOI KOHTPOJIEHYIO
paboty (amns 3a04HOM HOPMBI 00yIEHMS)
OLICHKA 110 UTOT'aM DK3aMEHa

pemats TpocTeiiue KOMOWHATOPHBIE 3aadd METOJOM
nepebopa, a TAKKe ¢ UCTIONIL30BAHUEM U3BECTHBIX (OPMYIT

OueHka Ha MPAaKTHYECKUX 3aHATHAX
OLICHKA 10 Pe3yJIbTaTaM BBITIOJIHEHUS TecTa
OLICHKA 32 JJOMAILHIOI KOHTPOJIBHYIO
paboty (amns 3a04HOM HOpPMBI 00yUEHHMS)
OIICHKA TI0 HTOTaM JK3aMeHa

BBIUMCIISIT B MIPOCTEHIINX CIy4asX BEPOSTHOCTH COOBITHI
Ha OCHOBE MMOJACYETa YHCIIA UCXOJOB

OrieHKa Ha MPAKTUYECKUX 3aHITUIX
OIICHKA I10 Pe3yJIbTaTaM BBITIOJTHCHUS TECTA
OIICHKA 32 JIOMAIITHIOK KOHTPOJIBHYIO
paboTty (a1 3a0uHOM (HOPMBI 00yUEHH)
OIICHKA I10 UTOTaM 3K3aMeHa

pacro3HaBaTh Ha YepPTEKaxX U MOJAECIIX MPOCTPAHCTBEHHBIC
(OpMBI; COOTHOCHTh TpPEXMEpPHbIE OOBEKTBI C HX
OTHCAHUSAMH, U300PAKCHUIMH

OneHka Ha MPAKTUYECKUX 3aHITHAX
OLICHKA 110 Pe3yJIbTaTaM BBITIOJIHEHUS TecTa
OIICHKA 32 JIOMAIIHIOI KOHTPOJIEHYIO
paboty (amns 3a04HOM HOPMBI 00yIEHMST)
OIICHKA TI0 HTOTaM JK3aMeHa

OIIMChIBATH B3aMMHOC PacIiojIoKEHUE
IIIOCKOCTCH B IMPOCTPAHCTBC

IIPAMBIX nu

OI_ICHKa Ha NPAKTUYCCKUX 3aHATHUAX
OILICHKA I10 pC3yJIbTAaTaM BBIIIOJIHCHHA TCCTA
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OIICHKA 32 JJOMAIITHIOI KOHTPOJILHYIO
paboty (s 3a09HON (hOPMBI OOYICHIS)
OIICHKA I10 UTOTaM 3K3aMeHa

AHAJIM3UPOBATL B HpOCTCfIH.IHX ClIydasx
PAaCIoJIOKCHUC 00OBEKTOB B MMPOCTPAHCTBC

B3alMHOC

OneHka Ha MPAaKTUIECKUX 3aHITHAX
OLICHKA 110 Pe3yJIbTaTaM BBITIOJIHEHUS TecTa
OLICHKA 32 JIOMAIIHIOI KOHTPOJIEHYIO
paboty (amns 3a04HOM HOpPMBI 00yIEHMST)
OLICHKA 110 HTOT'aM DK3aMeHa

n300pakaTh OCHOBHBIE MHOTOTPAHHHMKH H KpPYTJIBIE Tela;
BBITIOTHSTH YEPTEXKH MO YCIOBHUAM 3a/1a4

OrieHKa Ha MIPAKTUYECKUX 3aHITUIX
OLICHKA I10 Pe3yJIbTaTaM BBIOJTHEHUS TECTa
OIICHKA 32 JJOMAITHIOI KOHTPOJILHYIO
paboTty (a1 3a04HOM (HOPMBI 00yUEHH)
OIICHKA 10 UTOTaM JK3aMeHa

pemarb TUTAHUMETPUIECKUE u npocreiimme
CTepeOMETpPHUYECKHE 3a/1a4n Ha HaXOXJICHUE
TCOMETPUUYCCKUX BEIMYUH (IUIMH, VYIJIOB, IUIOIIAJCH,
00BEeMOB)

OreHKa Ha TPAKTHYECKUX 3aHATUSIX
OIICHKA IO Pe3yJIbTaTaM BEHITIOTHEHUS TECTa
OIICHKA 32 JIOMAIITHIOK KOHTPOJIBHYIO
paboTty (a1 3a0uHOM (HOPMBI 00yUEHH)
OIICHKA I10 UTOTaM 3K3aMcHa

HCIIOJIB30BAaTh IIpU PCHICHUH CTCPCOMCTPUUCCKHUX 3aaad
IINTAHUMETPUUICCKUEC @aKTBI 1 METOBI

OneHka Ha MPAaKTUYECKUX 3aHITUAX
OLICHKA TI0 Pe3yJIbTaTaM BBITIOJIHEHUS TecTa
OLICHKA 32 JJOMAILHIOI0 KOHTPOJIBHYIO
paboty (ans 3a04HOM HOpPMBI 00yIEHHMS)
OIICHKA TI0 HTOTaM JK3aMeHa

IIPOBOJUTE JOKA3aTCIBHBIC PACCYXKACHUA B XOJA€ PCHICHUA
3agad

OrieHKa Ha MIPAKTUYECKUX 3aHITUIX
OIICHKA IO Pe3yJIbTaTaM BEITIOTHEHUS TECTa
OIICHKA 32 JJOMAITHIOI KOHTPOJIbHYIO
paboTty (a1 3a0uHOM (HOPMBI 00yUEHH)
OIICHKA 10 MTOTaM JK3aMeHa

WCIIONB30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUS B
MPaKTUYECKOHN NEATEIbHOCTH U MTOBCECAHEBHOM KU3HU JJIS:

o TPAKTUYECKHX pAcCueToB MO QopMynam, BKIIOYas
(hopMyIIbI, coaep)Kalue CTENECHU, PaluKabl, JIOTapupMbl
U TPUTOHOMETpUYECKHWE (YHKIOMH, HCIONB3YS NpHU
HEOOXOIUMOCTH CIIPaBOYHBbIE MaTepuaybl U NPOCTEHIINE
BBIUHMCIIUTENIbHbIE YCTPOUCTBRA,

o ONHUCAHUS C TMOMOIIBIO  (YHKUIUH
3aBHCHUMOCTEH, MpeacTaBICHU ux
MHTEPIIPETALNH TPaQUKOB;

Pa3IHMYHBIX
rpaduueck,

o peLIeHMS MpPUKIagHBIX 3a4a4, B TOM YHCIE
COLIMAIBHO-3KOHOMHUYECKUX u ¢uznuecKux, Ha
HanOOJIPIINE W HAaMMEHBIINE 3HAYCHHS, HA HAXOXKIACHHE
CKOPOCTH U YCKOPEHHS;

e IIOCTPOCHUS " WICCIIETOBAHUS MPOCTEUIITNX
MaTeMaTUYECKUX MOJIECH;
o aHanm3a peabHBIX YHUCIIOBBIX JAHHBIX,

MMPCACTABJICHHBIX B BUAC AUArpaMM, Fpa(l)I/IKOB;
e QJHaJIH3a I/IH(l)OpMaI_[I/II/I CTaTUCTUYCCKOI'0 XapaKTepa,

e HCCIICIOBAHUS (MomempoBaHMs) HECJIOKHBIX
MPAKTHYECKUX CUTYAIMi HAa OCHOBE M3YYCHHBIX (POPMYI U
CBOUCTB (uryp;

e BBIUHCICHHS OOBEMOB W IUIOMAJICH TOBEPXHOCTEH
NPOCTPAHCTBEHHBIX TENl MPH PEHICHUH MPAKTHUECKUX
3aja4, WCHONB3Yysl MPH HEOOXOAWMOCTH CIPABOYHHUKU H
BBIYMCIIMTEIIBHBIC YCTPOICTBA

OueHka Ha MPAaKTHYECKUX 3aHATHAX
OIICHKA 110 Pe3yJIbTaTaM BBITIOJIHEHUS TecTa
OLICHKA 32 JJOMAILHIOI KOHTPOJIBHYIO
paboty (amns 3a04HOM HOpPMBI 0O0yIEHMST)
OLICHKA TI0 UTOTaM JK3aMeHa
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4.2. MeToanuecKue MaTepuaJbl, ONpeae/sionue Npoueaypbl OeHNBAHUS
YPOBHS C(pOPMHUPOBAHHOCTH 3HAHUH U YMEHUH

4.2.1. Kputepum oieHMBaHHUA BHINOJTHEHUS TECTA

Tect nmpoBoauTcs 1151 00001IeHHS MaTepHalia o TeMe Win pazzaeny. CambiM
IIPOCTBIM TECTOM SBIIETCS AJBTEPHATUBHBIN TecT. llpemopasarens AuKTyeT
BOIPOCHL. JIMCT 111 OTBETOB pa3pe3acTcss HAa IMOJIOCKM M TOJIOCKH Pa3IaroTcs
yyammmMmcsa. Ha HUX Hy»KHO 3amucaTh HOMEDP BOIIPOCA U OTBETUTH «J1a» HIIH «HET.
OneHKa «OTIMYHO» CTAaBUTCS, €CIIM 0e3 omMOOK BEITIOJHEHO 20-23 3amanus u3 25;
OLIEHKA «XOPOIIO» CTaBUTCS, €CJIM YUYalllUKCs OTBeYaeT BEPHO Ha 18-19 Bompocos;
OlICHKAa «YyJOBJIETBOPUTENIBHO» CTAaBUTCS, €CJIM Yydauuics 0e3 ommuOoK
CIIpaBJIsIeTCs C OTBETaMHU Ha 12-17 BOmpocos.

4.2.2. Kputepuu OleHUBAHNS BbINOJIHEHUS TPEHUPOBOYHOI padoThI

TpennpoBouHast paboTa BBHITIOJHSIETCS TMOCJIE U3YyYEHUS TEOPUH IO TEME.
Paznaercs ee TeKCT, U BBIIOJIHAKOTCS 33JaHUs B MMapax, rpynnax, MHAUBUAYAJIbHO.
[IpenonaBarens KOHTPOJUPYET OOBEM BBHINIOJHEHHONW palOOThl, MPAaBUIHHOCT,
OTBEYAaeT Ha 3aJaHHbIC BOMPOCHL. [Ipr HEOOXOAMMOCTH HEKOTOpbHIE 3aJaHuUs
BBITIOJTHAIOTCS HA JOCKE. YUalllMeCs CaMHU ONPEAEISIIOT YPOBEHb YCBOEHHUSI, TEMII
paboThI, OLIEHUBAIOT CBOIO JIESITEIBHOCTh. 3aTE€M yYallhecs 3allUIIaloTCs M0 TeEME
Ha CBOEM YypOBHE. A HMMEHHO: BBIIOJHAIOT 3aJaHUsl U3 3TOM e paldoThl MO
yKazaHuto npernoaasaTens. OUEHKa «yAOBIETBOPUTENBHO» CTaBUTCA, €ciid 0e3
OIIMOOK BBIMOJHEHO 2-3 3aJaHus U3 IMEPBOrO YPOBHS; OLEHKA «XOPOIIO)»
CTAaBUTCS, €CIM YYalIUMCA BBIOJHAET 3aJaHus M3 BTOPOrO0 YPOBHS; OLICHKA
«OTIUYHO» CTaBUTCS, €CJIM ydyaluiicss 0e3 OIMOOK CHpaBisieTcsl C 3aJaHUsIMU
TPETHETO YPOBHSL.

4.2.3. Kputepuu olleHUBAHMSI CAMOCTOSITEIbHON MJIM BHEAYTUTOPHOM
padoThl, (1OMAaNIHeH) KOHTPOJbLHOM PA00THI 00Y4AIOIIMXCS

BueaynuTtopHas camocTtosATenbHas padoTa OLIGHUBAETCA TaK XKe, KaKk |
oObIuHasi KOHTpoOJIbHAs pabota. OTMETKa «OTIMYHO» CTaBUTCS B CIEIYIOIINX
ciaydasix: paOoTa BBIMIOJIHEHA TOJHOCTHIO, B JIOTHYECKHX PACCYXICHUSAX U
000OCHOBaHHAX HET MNPOOETOB U OMMOOK, B PEHICHMH HET MaTeMaTHYEeCKHX
omnO0OK (BO3MOKHA OJJHA HETOUYHOCTbh, OMUCKA, KOTOpasi He SIBJSIETCS CIEeICTBUEM
HE3HAHUsI WM HENOHMMaHUA Yy4yeOHoro Marepuana). OTMeTKa «XOpOILIO»
CTaBUTCS, €CJIM paboTa BBHIIOJHEHA MMOJIHOCTHIO, HO 0OOCHOBAHMS IIArOB PEIICHUS
HEIOCTAaTOYHBI, JOMyIIeHa OJHAa OIIMOKa WJIM JBa-TPH HeJodYeTa B BBIKJIAJKAX,
yepTexkax wuiam rpaduxax. OTMeTKa «yIOBIETBOPUTEIBHO» CTaBUTCS, €CIU
JOMyIIeHo Oosiee 0HON OMMOKK WK Oosiee ABYX-TpeX HEIOYETOB B BBHIKJIAJKAX,
YyepTekax WM Tpadukax, HO ydaluiica BiageeT 00sf3aTelIbHbBIMH YMEHUSMH I10
npoBepsieMort Teme. Pabota cumTaeTcs HEYJAOBJICTBOPUTEIILHOM, €CIU JOMYIICHBI
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CYIIIECTBEHHbIE OLIMOKH, MOKA3aBIIKE, YTO YUYalUICS HE BaJeeT 00s3aTeIbHBIMU
3HAHUSMM 10 TaHHOU TEME B IIOJIHOU MeEpe.
O6mras kmaccuduKamus ommooK.
1. I'pyOble ommoOKu:
e Hesnanue omnpeneneHuid, TeopeM, (GOpMyJ, CHUMBOJOB, €IMHHIL
U3MEpEHUS,
e HeyMeHue BbIICINUTE B OTBETE ITIaBHOE;
e HeyMeHue NpUMEHTh 3HAHUS, AITOPUTMBI IIPU PELICHUU 33144,
e HeymeHue nenath BBIBOJIBI M 000OIIECHUS;
e HeyMmeHue uutath 1 CTpOUTH TpaduKy;
e Heymenue II0JIb30BaThCS IIEPBOUCTOYHUKAMH, y4eOHUKOM,
CIIpaBOYHUKAMU;
e [loTeps KOpHS WM COXPAHEHHE IOCTOPOHHETO KOPHS;
OTt6paceiBanne 60e3 0ObSICHEHUH OJTHOTO U3 KOPHEH;
BoruucnutenbHble OMIMOKH, €CTTM OHU HE SIBJIIOTCS] ONMCKAMU;
Jlornyeckue ommMOKH.
. Herounocru:
Hertounocts popmyanpoBoOK, OnpeieeHHid, MTOHITU;
HernosHbiii 0XBaT CBOMCTB MIIM OCHOBHBIX ITPU3HAKOB ITOHSTHS;
3aMeHa HEKOTOPBIX OCHOBHBIX ITPU3HAKOB BTOPOCTEIIEHHBIMU;
HepaunonaibHpie METOABI PELICHUS WM UCIIOJIb30BAHUS CIIPABOYHOM U
JIPYTOU JINTEPATYPHI,
e HeyMmeHue pemiars 3a1a4u, BEIOJIHATD 331aHUS B OOLIEM BHU/IE.
3. Henouersr:
e HepanumonanbHbie TpUEMBI BBIYUCIECHUIN U PEe0Opa3oBaHUi.

e O o L e o o

4.2.4. Kputepuu oleHMBAHNS 3HAHUI U YMEHUI M0 HTOraM
OCBOEHUS TUCHMILJIMHBI

[Ipy oOUEHMBaHMM SK3aMEHALIMOHHOIO OTBETA YYMTHIBAETCS YPOBEHb
NOHMMAaHHUS U CTENEHb YCBOCHHS TEOPUHU Kypca, YPOBEHb 3HAHUS (PAKTUUYECKOTO
MaTepuaga B 00beMe MpOrpaMMbl, MPaBHWIBHOCTh (POPMYIUPOBOK OCHOBHBIX
MOHATAM W 3aKOHOMEPHOCTEM, JIOTHKA, CTPYKTYypa U TPaMOTHOCTb H3JI0KEHUS
BOIIPOCA, MCIOJIb30BAaHUE MPUMEPOB MO JaHHOW MpoliieMe, YMEHHE CBs3aTh
TEOPUI0 C MPAKTUYECKUM IIPUMEHEHUEM, YMEHHE CJHIENIaThb BBIBOJABI, YMEHHE
OTBETUTH Ha JIOMIOJIHUTENIbHBIE BOMPOCHI.

OO0mMMH KpUTEPUSIMH, ONPEACISIONIMMU OLIEHKY 3HAaHWWA Ha 3K3aMEHe,
SBJISIFOTCSI:

COTJINIHOY «XOPOTIO» «YZOBJIETBOPUTEIHHO «HEYIOBJICTBOPHUTEIHHOY
CTYICHT CTYICHT CTYICHT IEMOHCTPUPYET CTYICHT HE 3HACT 3HAYUTEIBHYIO
JIEMOHCTPHUPYET JIEMOHCTPHUPYET oO1Ire 3HaHUS OCHOBHOTO | 4acTh MPOTrPaMMHOTO MaTepuala,
IyOOKOE U MPOYHOE JIOCTaTOYHO MOJHOE MaTepuaia 6e3 YCBOCHHUS JIOTYCKAaeT CYIECTBEHHbIE
YCBOECHHE 3HAHUU 3HaHUE HEKOTOPBIX CYIIECTBCHHBIX | OIIMOKH B MPOIECCE U3IOKEHUS,
MPOrPaMMHOTO MPOrpaMMHOTO MOJIOXKEHUH, popMyupyer HE 3HaeT OIpeeIeHU, TeopeM
MaTepuania, MaTepuania, OCHOBHBIE MOHSITHS], HO C
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ucyepIbIBaoLiee,
MIOCJIeI0BaTENILHOE,
rpaMOTHOE U
JIOTUYECKHU CTPOMHOE
N3JI0KEHHE,
NPaBUILHOCTh
(hopMyITHPOBOK U
3aKOHOMEPHOCTEH,
HCTIONI30BaHHE
MPUMEPOB, YMEHHE
CZIenaTh BBIBOJIBI 10
H3J1araeMomMy
Marepuaiy

rpaMOTHOE
U3JI0KEHUE
Marepuaa 1o
CYIIECTBY,
OTCYTCTBUE
CYIECTBEHHBIX
HETOYHOCTEH B
(hopMyIHpOBKax
TIOHATHI, yMeeT
CZenaTh BBIBOJBI 10
H3JIaraeMomy
Marepuaiy, HO pu
3TOM HEJIOCTaTOYHO
MOCJIEIOBATENIBHO U
JIOTHYECKH U3JIaraeT
MaTepua, He
MPUBOJIHUT IIPUMEPBI,
JIOITyCKaeT
HEKOTOpbIC
HETOYHOCTH B
(hopMyIHpOBKax
NOHSITUH

HeKOTOpOﬁ HCTOYHOCTEIO,
3aTPyAHACTCA B
MPUBCACHUU IPUMEPOB
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