A

ABTOHOMHASI HEKOMMepUecKast
npodgeccnonanbHasi 06pazoBaTejibHAsI OPraHNU3AMS
«PernoHa/IbHBIA YKOHOMHKO-TIPABOBOH KOJLIIE/K»
(AHITOO «P3IIK»)

AHMOO  rommco atmoo

"P3MK"
4.5 CCKHUX

"POIK" [lata: 2021.01.11 ‘ qep}% v
14:42:48 +03'00' % T.

PABOYAS ITPOI'PAMMA ANCHUIIINHBI
IT/1.02 Maremartuka

(I/IHI[CKC, HaMMCHOBaHUC Z[I/ICI.[I/IHJ'H/IHBI)

38.02.01 DxoHOMMKA U OyXTanTEPCKU y4deT (110 OTpaciisaM)

(KO,H 1 HAMMCHOBAHUC CHeI_lI/IaJ'ILHOCTI/I)

KBanudukauus BeimyckHuKa: byxranrep
(HamMeHOBaHUE KBATU(PUKAIINN)

VYposeHb 6a30Boro 006pazoBanus odydaromuxcsas OcHOBHOE o01iee oOpa3oBaHue
(ocHOBHOE 00MICEe 0Opa3zoBaHue/00IIee 0Opa30BAHNUE)

Bujg moaroroBku bazoBrlit
dopma oOydeHus OuHas, 3a04Has
["'ox Hauasa MOATrOTOBKH 2021

PexomennoBana k ucnosibs3oanuto puananamu AHITOO «POITK»

Boponex 2021



2

Pabouass mporpamMma IUCLUIUIMHBI Of0OpeHa Ha 3acelaHud Kadeapsl
O0IIMX JUCLHUIIIMH CPeHEro NpodeccuoHaIbHOr0 00pa30BaHHUs.

[Iporokon ot 18.12.2020 Ne 4.

3aBenyromui kadenpou % B.A. Cemunerosa
(nM{nMCB) (uHULMAIBI, haMUITHSA)

| 7
Pazpaborunk A& / ( / f % ) AL R

penoaaBaTeiib

(3aHrMaemas JOJKHOCTD) (noAnuce) (vnuumansl, pamMunns)



3

1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
JANCHUITIJINHBI

11J1.02 «MaremaTukay
(MHIEKC, HAUMEHOBAaHNE JUCIUILTUHBI)

1.1. ObsacTb npuMeHeHus1 padoueii MPOrpaMMbl

PabGouass mporpamma IUCUMIUIMHBI pa3pabOoTaHa Ha OCHOBE MHCbMa
JlenapTameHTa TOCYAapCTBEHHOW TOJUTUKU B c@epe MOJArOTOBKH padboyux
kazapoB u [I10 «PexoMeHganuu no opraHu3alyy MOJTYYEHUsI CPEAHEro OOLIEro
oOpa3oBaHMsI B TMpeAesiax OCBOCHHS OOpa30BaTENbHBIX MPOTPaMM CPEIHEro
npodeccHoHaTbHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOTO OOIIEro 0Opa30oBaHUS C
y4eToM TpeOoBaHMi (eiepanbHbIX TOCYIapCTBEHHBIX CTAHAAPTOB U MOy4aeMOil
npodeccuu WM CHeUalIbHOCTH CPEAHETO0 MPO(EeCcCHOHAITBHOTO 00Pa30BaHU OT
17 wmapra 2015 1. N 06-259 ¢ ydyeroM DOpPUMEPHOM IPOTPAMMBI
o011e00pa30BaTeIbHOM  AUCHUIUIMHBL  «MaremaTuka», PpEeKOMEHJIOBAaHHOU
denepaibHBIM TOCYJapCTBEHHBIM AaBTOHOMHBIM YyupexaeHueM «DenepanbHblid
UHCTUTYT pasButus ooOpazoaHus» (OPI'AY «DUPO») B kauecTBe MpUMEPHOU
MpOrpamMMBbl JIJIsl peajiu3aliii OCHOBHOM MpodeccruoHaIbHOM 00pa3oBaTeIbHOU
nporpammbel CIIO Ha 6a3ze ocHOBHOro o0iiero oOpa3oBaHUsl C IMOJIYYEHHEM
cpeadero ob6mero ooOpaszoBanus Ilpotokon Ne 3 or 21 wmroma 2015 .
(peructpanuonHbiit Homep perieH3un 373 ot 23 utonsa 2015 r. DTAY «DUPOy).
Pabouast mporpamMmma cOOTBETCTBYET TpeOOBaHUAM K MPEIMETHBIM pe3yjbTaTaM
OCBOCHHMSI JIaHHOM TNpEeIMETHOM 0O0JacTH, YCTaHOBIEHHbIM denepanbHbIM
rOCYJapCTBEHHBIM  00pa30BaTENbHBIM  CTAHAAPTOM  CPEIHEro  OOIIEro
obpaszoBanus (yTB. [Ipukazom MunoOpuayku Poccun ot 17 mast 2012 1. Ne 413).

1.2. MecTo IUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl

Hucrumumaa  «I1/1.02 MaTemaTuka» OTHOCUTCS K YHCITY HTPO(HUIBHBIX
JUCHUIUIAH 00I111e00pa30BaTEILHOIO IMKJIA W BXOJIUT B COCTaB 00s3aTEIIbHOM
npeaMmeTHon obnactu «Maremaruka u nHpopmatukay OI'OC cpemnero oO1ero
oOpa3oBaHus.

3HaHU, YyMEHHS U HaBBIKH, dbopmupyembie JTUCITUTUTAHOM
«I1J1.02 MaremaTuka» HEOOXOAUMBI JIJII  TIOCIECAYIOIIETO M3Y4YCHHUS BCEX
JUCHUIUIMH €CTeCTBEHHO-HAYYHOTO W MNpO(ECCHOHATBLHOTO YYEOHOTO IHKJA, a
TaKKe MPOXO0KACHUS TPOU3BOJICTBEHHON MTPAKTUKHU.

1.3. Hesb U iIaHupyemplie pe3yabTAThl 0CBOCHUS TUCHMUILIMHBI

Hemsimu nzyuenns: qucuuiinibl «I1J1.02 Marematrkay sIBISIOTCS:

e o0ecrieueHre YCIOBHUH JJIsl TOMYYEHUS TPECTABICHUN O COLUATBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTEMAaTUKH;

e oOecneueHue YCJIOBHM s dbopmMupoBaHUs JIOTUYECKOTO,
aJTOPUTMUYECKOTO U MATEMATHYECKOTO MBIIILICHUS;
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e o0ecrmeueHue YCIOBHM [ TPUOOpPETEHHS] YMEHUH MPUMEHSThH
IIOJIyYCHHBIC 3HAHUS IIPU PELICHUM Pa3JIMYHbIX 3a/1a4;

e o0ecrieueHuE YCIOBUM AJIs MOJYy4EHUs NPEACTABICHUN O MaTeMAaTHUKe
KaK YacTh OOLIEYEIOBEYECKOM KYJIbTYPbl, YHHUBEPCAIBHOM SI3bIKE HAYKH,
ITO3BOJIAIOIIEM OIIMCHIBATH U U3y4aTh PEAIIbHBIE IPOLIECCHI U SBJICHUS.

3agaun  wu3ydenuss aucuurmimael  «I1J[.02 MaremaTuka» TpaJUIIIOHHO
pPEAU3YIOTCS B UETHIPEX HATPABICHUSX:

e o0miee mpencTaBieHrne 00 UaeIX U METO/IaX MaTeMaTHKU;

® HHTEUIEKTYyaJIbHOE Pa3BUTHE;

® OBJIAJICHUE HEOOXOAMMBIMH KOHKPETHBIMH 3HAHUSIMU U YMCHUSIMU;

e BOCIIMTATEIILHOE BO3JICHCTBUEC.

B pe3ynbTaTe 0CcBOCHUS TUCHUILTMHBI 00y4Yalomuics TOJKEH 3HaTh (3):

® 3HAYCHHEC MATEMATHYCCKOW HAYKH JUIs PEIICHHS 3ajJ1ad, BO3HUKAIOMIUX B
TEOPUU M TPAKTHKE; MUPOTY U B TO XK€ BPEeMs OTrPAaHUYCHHOCTH MPHUMCHCHHUS
MaTEMaTHYSCKUX METOJIOB K aHAJIM3y W HCCIICIOBAHUIO IMPOIECCCOB M SBICHHHA B
npupojie u obmectse (31);

® 3HAYCHHE NMPAKTUKHU M BOTIPOCOB, BO3HUKAIOIINX B CAMOW MaTeMaTHKE JIJIs
bOpMHUpPOBaHUS W PAa3BUTHS MAaTEMAaTHICCKON HAYKH; HCTOPHUIO PA3BUTHS MOHATHS
YuCiia, CO3/IaHHMS MAaTeMaTHYeCKOTrOo aHalin3a, BO3HMKHOBEHUS U Pa3BUTHUSA
reometpuu (32);

® YHUBEPCAJIBHBIM  XapakTep  3aKOHOB  JIOTMKA  MaTEMaTHUYECKUX
paccyXAeHuM, UX MPUMEHUMOCTh BO BCEX O0JIACTSIX YEIOBEUYECKON AEATEIbHOCTH
(33);

® BEPOSITHOCTHBIM XapaKTep Ppa3INYHBIX MPOIECCOB OKPYXKAIOIIEro MHpa
(34);

B pe3ynbraTe ocBOEHUS TUCHUILUIMHBI 00yUYaronuics 10mkeH yMeTh (Y):

®  BBINOJHATHh ApUPMETUUECKUE IEUCTBHUS, COUETast YCTHBIC U TMCbMEHHBIE
MPUEMBI, TIPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOWUCTB; HAXOJIWUTh 3HAYCHUSI KOPHS
HaTypaJIbHOM CTENEeHHU, CTENEHU C palMOHAbHBIM TOKa3aTesieM, Jiorapudma,
UCIIOJB3YSd TPU HEOOXOJMMOCTH BBIUYMCIUTEIbHBIE YCTPONCTBA; IMOJIb30BAThCS
OLICHKOW U MPUKUIKOMN MPHU MpakTHueckux pacyerax (Y1);

® [POBOJUTH NO HM3BECTHBIM (QoOpMyllaM U MpaBuiaM MNpeoOpa3oBaHUsd
OYKBEHHBIX BBIPOKECHHUH, BKIIOYAIONIMX CTENEHHU, paguKalibl, JorapupmMbel H
TpuroHomerpuueckue pynkuuu (Y2);

® BBHIUHCIATH 3HAYCHWS  YHCIOBBIX M OYKBEHHBIX  BBIPKCHHIA,
OCYILECTRBJISISI HEOOXOIUMBbIE TTOJICTAHOBKY U TIpeodpazoBanus (Y 3);

e oOmpeneisaTh 3HaueHHE (YHKIUMU 1O 3HAYEHUIO aprymMeHra IMpH
pa3nnyHbIX crocobax 3aaanus GpyHkuuu (Y4);

e cTpouTh rpaduku u3ydeHHbIx GyHKIni (Y5);
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® OMWCHIBATH MO TpadUKy MOBEJACHUE W CBOWCTBA (DYHKITMH, HAXOAUTH IO
rpaduky QPyHKIIUM HAaMOOJbIIIME U HauMeHbIue 3HaueHus (Y6);

® pemarh ypaBHEHHS, MPOCTEHUININE CHUCTEMbl ypaBHEHUH, HCIIOIL3YS
cBoiicTBa GyHKIUH U ux rpadukos (Y7);

® BBIYUCIATH TPOU3BOAHBIE OJEMEHTAPHBIX  (DYHKIMHA, HCIONB3YS
cpaBoyHble MaTepuaisl (Y 8);

® JHCCIEeNOBaTh B MPOCTEHININX CiIy4asX (YHKIIMM HAa MOHOTOHHOCTD,
HaXOJUTh HAWOOJbIINE W HAUMEHBINE 3HaYeHUs (DYHKIMH, CTpPOUTH Tpaduku
MHOT'OYJICHOB C UCMHOJIb30BAHUEM almapaTta MareMaTudeckoro ananusza (Y9);

e pemaTh palUOHANbHBIE, IOKa3aTelbHbIe U  JorapudpMudeckue
yYpaBHEHUS U HEpPaBEHCTBA, (Y10);

® COCTaBJISITh YpaBHEHHUS 10 ycioButo 3agaun (Y11);

®  JCIOJIb30BaTh /IS MPUOJIMKEHHOTO PEIICHUsS YPaBHEHUN U HEPaBEHCTB
rpaduueckuit meton (Y12);

e 1u3o0pakxaTb Ha KOOPJAMHATHOW IIJIOCKOCTH MHOXECTBA PEIICHUI
MPOCTENIINX YpaBHEHUH U ux cuctem (Y13);

e pemiaTh MOpocTeliMe KOMOMHATOPHBIE 3aJlaud METOAOM Iepebdopa, a
TaKke C UCIOJIb30BaHUEM M3BECTHHIX hopmy (Y 14);

® BBHIUHCIATH B MPOCTEHIMX CIydasx BEPOSTHOCTH COOBITUHA Ha OCHOBE
nojicuera yncia ucxoaos (Y15);

® pacro3HaBaTh Ha 4YEpTEXaxX U MOJCNSIX MPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUAMHU, n300pakeHusMu (Y 16);

® ONKCHIBATH B3aMMHOE pACIOJOXKEHUE TPSIMBIX M IUIOCKOCTEH B
npoctpancTie (Y17);

® aQHAIM3UPOBATh B TMPOCTEHIIMX CIydasX B3aUMHOE pAaCIOJIOKEHUE
00BeKTOB B npocTpanctse (Y 18);

e 1300pakxaTb OCHOBHbIC MHOTOTPAHHHKUA W KPYIJIbI€ Te€Ja; BBIMOJIHSITH
4epTeXH Mo ycaoBusaMm 3a1ad (Y19);

® pemarh IMIAHUMETPHUCCKUE M MPOCTEHININE CTEPEOMETPUUCCKHE 3a1a9n
Ha HaXOXXJIEHWE TeOMETPUYECKUX BEIMYUH (JJIMH, YTJIOB, TUIOMAaneH, 00beMOB)

(¥Y20);

®  1CIOJIb30BaTh npu peneHnun CTEPEOMETPUUECKUX 3a1ay
IaHUMeTpuueckre GpakTbl U MeTobl (Y21);

® TIPOBOJUTH JOKa3aTeIbHbIE PACCYKIIEHUS B X0/1€ perieHus 3anau (Y22);
® CNOJIb30BaTh NPUOOPETEHHbIE 3HAHHMS W YMEHHUS B MPAKTUYECKOM
NeSATEeIbHOCTH U NMOBCEHEBHOM xu3Hu (Y23) aiis:

. TPaKTUYECKHUX PACUETOB MO (popMyJiaM, BKIOUask (OPMYJIbL, COIEpKaLIIe
CTENEHU, PaJMKabl, JOrapudMbl U TPUTOHOMETpHUUECKHE (YHKIUH, UCTIOJIb3Ys
npu HEOOXOAMMOCTH CHPAaBOYHBIE MaTepHUalibl U MPOCTEUIINE BBIUMCIUTEIbHBIC
YCTPOUCTBA;
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. ONHMCAaHMA C TIOMOHIIbIO  (YHKUMH  pa3aMYHBIX  3aBUCHUMOCTEH,
NpEJCTaBICHNS UX IPaQUUECKH, UHTEPIIPETALIMU IPa(UKOB;

. peuleHus NPUKIAIHBIX 3a]a4, B TOM YHCJIE COUUATbHO-3KOHOMUYECKHUX U
¢usznyecknx, Ha HauOONbIIME W HAaWMEHBIINE 3HAYCHHS, HAa HAXOXKJCHUE
CKOPOCTHU U YyCKOPEHUS;

« TOCTPOEHHMSI U UCCIIEOBAHMSI MPOCTENIINX MAaTEMATUUECKUX MOJIEIEH;

. aHAM3a pPEAJIbHBIX YHUCJIOBBIX [JAHHBIX, MPEJICTABICHHBIX B BHUIE
nuarpamm, rpa@ukos;

. aHanu3a HHPOpPMAIH CTATUCTHUECKOTO XapaKTepa,;

. HccleqoBaHusl (MOAEIUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYAIHi
Ha OCHOBE M3y4YEHHBIX (POPMYI U CBOKCTB (HUTYD;

. BBIYHCIEHUS O0BEMOB U IUIOMIA/IEd MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TE€JI MpU PEHICHUH NPaKTUYECKUX 3aJad, MCIHOJb3ysd NpH HEO0OXOJAUMOCTH
CIPAaBOYHHUKH U BBIYMCIUTENIbHBIE YCTPOICTBA.
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2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0beM TUCHUIIMHBI U BUJbI Y4eOHO# padoThl AJ151 04HO GopMBbI

00y4yeHust

Bun yuebHol paboTbl

O0BEM YacoB

MakcumanbHas yueOHast Harpy3ka (BCEero) 308
OO6si3aTenibHast ayIuTOpHAsl yueOHasi Harpy3ka (BCero) 270
B TOM YHCIIC:
JeKyuu 116
npakmuyecKkue 3aHAmusl (8 mom Yucie npoMexCynoyHas ammecmayusl) 154
CamocrositenbHas pabora oOydaromierocs (Bcero) 2
B TOM YHCIJIE:
3ayuueanue )opmyn, npasu, meopem, c6OUCME 1
8bINOIHEHUE UHOUBUOY ANbHBIX 3A0AHUL 1
paboma Hao owudKamu
1n0020M0O6KA OOKNA008
[TpomexyTouHast aTTecTalus B popMe 3K3aMeHa 36

2.2. O0bem yueOHOM JUCHUILIMHBI M BUABI y4eOHOM padoThl I 3204HOM

¢hopmbI 00yUeHUs

Bun yuebHoit paboThl

O0BeM 4acoB

MaxkcuMmanbHas yaeOHasi Harpy3ka (Bcero) 308
OO0si3aTenbHas ayIuTOpHAs yueOHast Harpy3Kka (BCero) 26
B TOM YHCJIE:

JIeKYuu

npakmuieckue 3aHAmMus(8 mom 4ucie npoMeNCymoyHas ammecmayusl) 26
CamocrosTenbHas pabota obydaromierocs (Bcero) 276
B TOM YHCIIE:

peulerue mpeHupoB8OUHbIX YUPAN’CHEHUL 106

CAMOCMOSIMeNbHOE U3yUeHUe pa30enos 136

3ayyusanue hopmyn, npasui, meopem, c80lUCms 12

8bINOIHEHUE UHOUBUOYANbHBIX 3A0AHUL 8

8bINOJIHEHUE OOMAUUHEl KOHMPOTLHOU padOombl 10

1n0020M06Ka OOKNA008 4
[Tpomexxyrounass aTtrtectanus B (opMe: 3alMThl JOMAallHeW KOHTPOJIbHOMN 6

paboThI U IK3aMEHa




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

3HaHuSA U
&I)MCHI/I}I,
OPMHPOBAHUIO
HamnmeHoBamHe Conepxanre yaeOHOro MaTrepuaia U GOpMbl OpraHU3AIUH ICATETHHOCTH 00YIarOIIHXCsI OO0beM 4acoB | KOTOPBIX
pa3aesoB U TEM
CIOCOOCTBYET
AJIEMEHT
MIPOTPAMMBI
1 2 3 4
Jlexknus: 1 31,32
Beenenne 1.Ponp MaTeMaTHKU B HayKe, TEXHHKE, SKOHOMHKE, HHOOPMALMOHHBIX TEXHOJIOTHAX U
NPAKTUIECKOH AeATeNbHOCTH. Llenu u 3a1a4m u3y4eHus: MAaTEMAaTUKK IIPY OCBOCHHUU
cnenuaiabHocteil CI1O
Paznen 1 Pa3Butue noHaTus o uucie
Jlexmuu: 3
1. Llenble u panoHaibHble yncia. JleiicTBUTENbHBIE YHCTIA.
2. IIpubnmkeHHbIe BeIYUCIeHUs. KoMIuiekcHbIe yncia
IIpakTHyeckue 3aHATUS 6
1. BeimonHeHue apuMeTHUECKUX IeHCTBUN HaJ YUCIIaMU, COUYeTas YCTHBIE U MUCbMEHHBIE
Tema 1.1 HPUEMBI
Pazsurtne mousTust 0 | 2. Haxoxmenue MpUOTMKEHHBIX 3HAYSHU BETUYMH U TOTPEIIHOCTEN BBIUMCICHUHA 33,734, V2, V3,
qucie o N
(aOCOMIOTHOM M OTHOCUTENILHOM ). V4 V11
3.CpaBHeHUe YHCTOBBIX BhIpaskeHU. Haxoxenue ommbok B mpeoOpa3oBaHUsIX U
BBIYHCIICHUSX
CamocrosiTenpHas padoTa 00y4aroIuxcs
1. 3akperieHue OCHOBHBIX CIIOCOOOB pellieHus ypaBHEHUH. BrInoHeHNne 3a1aHuil 110
OTKPBITHIM TECTaM
2. Hoxnan: «HenpepsIBHBIE IPOOH»
Pazgen 2 KopHu, crenenu u gorapudMel
Jlexun 4
1.KopHu HaTypanbHON CTENEHH U3 YHCIA ¥ X CBOMCTBA. CTENEHN C PalMOHAIbHBIMU
IoKa3aTelsiMu, UX cBolicTBa. CTENEHN ¢ JeHCTBUTEILHBIMH MTOKA3aTEIIMH.
2.CBOJCTBa CTENEHH C ACHCTBUTEIbHBIM IIOKA3aTEICM.
IIpakTuueckue 3aHATHSA 10
Tema 2.1 1.Bbruncienne U CpaBHEHHE KOpHEW. BEITIOTHEHNE pacueToB ¢ paJuKaTaMH. 33,34, ¥2, V3,
Kopnu u crenenu V4 V11

Pemienue nppanyoHanbHbIX YpaBHEHH

2.Haxosx1eHue 3HaueHuil cTeneHeil ¢ palMoHaIbHBIMU ITOKA3aTENSIMU.
3.CpaBHeHUE CTENEHEH.

4.ITpeoOpa3oBaHus BRIPAKEHHUH, COJEPIKALTIX CTEIICHH.




5.Penienne moka3areabHbIX YPaBHEHHUH.
6.Pemenue npukiIagHpIX 3a1a4.

CamocrosiTenpHas padoTa ydamuxcs
1. Brmonnenue WHIUWBUIYAJIbHBIX 3aI[aHI/II71 110 PCIICHHUIO UPPAlIMOHAJIBHBIX W IMTOKA3aTCIIbHBIX
ypaBHEHMH, 0 IpeoOpa30BaHHIO YUCIOBBIX U OYKBEHHBIX BBIPQKEHUH, COJIEpKALUX PaIUKAIIbI

Jlexknuu 4
1.OcHoBHOe norapuMudeckoe TOXAeCTBO. [lecaTHYHbIE U HATYpaJIbHbIE JOrapHU(MBbI.
2. [IpaBuna aeiictBuii ¢ norapudmamu. Ilepexo Kk HOBOMY OCHOBAHHUIO.
Tema 2.2 3.IIpeobpazoBanue orapuMUIECKUX BHIPAKCHUN
P Jlorapugm. [TpaKTHYECKHE 3aHATHSA 10
OrapupM HHCIa | 1 Haxoskenue 3Ha4eHuUit TorapuhmMa o NpOU3BOJILHOMY OCHOBAHUIO
[IpeobpazoBanue ' a pud b y ) 33,34,V2, VY3,
aTeOpanecKnx 2.Ilepexon OT OAHOTO OCHOBAHUS K APYTromy. V4,VY10, V11
BBIPAKCHUU 3. Beruncnenue u cpaBHeHHE JIOTapH(PMOB.
4.JlorapudmupoBaHUE U MOTCHIIUPOBAHKUE BHIPAKECHUH.
5.I1pubnnKeHHbIe BEIYUCICHHS U PEIICHUS TPUKIIaTHBIX 3a/1a4.
6. Peenue norapuMHUECKUX YPaBHEHMIA.
CamocrosiTenpHas padora B
Brruncnenue gsorapudmoB, penieHue JJorapuhMu4eckiux ypaBHEHUN
Paznen 3 ITpsiMble ¥ IJIOCKOCTH B TPOCTPAHCTBE
Jlexuuu: 4
Tema 3.1 1.B3auMHOE pacmnoaoKeHue IBYX MPSIMBIX B IPOCTPAHCTBE 33,34, Y2, V3,
[TapanneasHOCTh B : p ¢ ABYX TIp pocTp : 5 V4 V12, V13,
IIPOCTPAHCTBE 2.IlapannensHocTh NpsMON U MIIOCKOCTH. IlapanienbHOCTh MIIOCKOCTEH. 16 V17
CamocrosrenbHas padora: 1. M3ydeHue Teopem 0 napauieJbHOCTH B IPOCTPAHCTBE
Jlekuuu: 4
1.IleprieHIUKYIAPHOCTD MPSIMON U TUIOCKOCTH. [leprneHIuKynsap 1 HakIOHHAs. YTOI MEXTY
IIPSIMOM M TNIOCKOCTBIO.
2.YT1o11 MeXAy MII0CKOCTSIMU. JIByrpaHHbIil yroi. [lepneHuKyasipHOCTb ABYX IUIOCKOCTEH.
[TpakTHueckue 3aHATUS 8
1.ITpu3HaKK B3aMMHOTO PACIIOIOKEHUS MPSAMBIX. YTOI MEX]TY MPSIMBIMH.
Tema 3.2 2.B3anMHOE PacIosIokKeHUe NPSAMBIX M INIOCKOCTEH. 33,34, ¥2, V3,
TepnenamKyprocTs 3.IlepnieHauKymsip ¥ HAKJIOHHAS K TUIOCKOCTH. YTOJ MEXKIY MPSIMOU U TUIOCKOCThIO. T MBI YaYlz, MES
B IPOCTPAHCTBE Tlepnenukynsap 0  IUIOCKOCTH. YTOIl MY NMPAMO OCKOCTBI0. TeopeMsl 0 16 V17
B3alMHOM PACIIOJIOKEHUU MPSIMON U TIIOCKOCTU. Teopema o Tpex MmepneHIuKyispax.
4.1Ipu3HaKku U CBOMCTBA MapalljIeNIbHBIX U NEPICHIUKYISIPHBIX TIOCKOCTEH.
CamocTosiTenbHas padora:
1.BeInoHeHHe TPEHUPOBOYHBIX 3aJaHUI TT0 TeMe
2. Jloxnan «IlapamiensHoe TPOSKTHPOBAHKEY
Tema 3.3 Jlexmu 6 33,34,Y2,V3,
I'eomeTrpuueckue 1.I'eomerpuyeckue npeoOpazoBaHus NPOCTPAHCTBA: MapalIeIbHbIA NEPEHOC, CHMMETPHUSI V4 V12, Y13,
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npeoOpa3oBaHUs
POCTPAHCTBA

OTHOCHTEJIBHO MJIOCKOCTH
2.IlapannensHoe npoekTrpoBanue. [1nomans oproronansHoi npoekuuu. M3obpakeHue
IPOCTPAHCTBEHHBIX (PUTYD

3. PaccrostHre OT TOYKH JI0 MIIOCKOCTH, OT MPSIMOH 10 MIIOCKOCTH, PACCTOSTHHE MEXKITY
IUIOCKOCTSIMH, MEX]Ty CKPELIUBAOIIUMUCS MPSAMBIMHU, MEX/y IPOU3BOJIBHBIMU (DPUT'ypaMH B
IIPOCTPAHCTBE.

IIpakTrueckue 3ansATHSA

1.ITapamienpHOE MPOEKTUPOBAHKE U €r0 CBOMCTBA. Teopema O IO Iu OPTOTOHAIBHOM
IIPOEKIIMA MHOTOYTIOJIbHUKA.

2.B3anMHO€ pacnoo)eHne IPOCTPAHCTBEHHBIX (DUTYD.

V16 V17

Paznen 4

KomOunaTopuka

Tema 4.1
OIeMEHThI
KOMOWHATOPUKH

Jlexuuu

1.OcHoOBHBIE TOHATHUSI KOMOMHATOPUKH. 3a/1a4M Ha MOJCYET YMCIIa pa3MEIIeHUH, IEPECTAaHOBOK,
COYETaHUM.

2.Pemenue 3ama4 Ha nepedop BapuantoB. @opmyina 6unoma Herotona. CBolicTBa
OnHOMUHATBHBIX KOd(hunnentos. Tpeyronpauk [lackans.

[TpakTrueckue 3aHATUS

1.Mcropus pa3BuTHI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U CTATHCTHKH U UX POJIb B
pa3MyHBIX cepax YeIOBeUECKON KU3HEAEATEITLHOCTH.

2.IlpaBria KOMOMHATOPHKH.

3. Pemmenne KOMOMHATOPHBIX 3a7a4.

4.PazmMenienusi, couetanus u nepecraHoBku. bunom Herotona u peyronsnuk Iackans.
IIpuknagHeie 3a1a4uu.

CamocTosTenbHas padora B
1.Pemenne TpeHUPOBOYHBIX 3aJaHUHI 110 KOMOMHATOPUKE
2.DopMyIibl COYETaHUH, TEPECTAaHOBOK, pa3MeIleHH

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

Paznen 5

KOODILI/IHaTBI 1 BCKTOPBI

Tema 5.1
[IpssmoyronbHas
CUCTEMa KOOPIAUHAT

Jlexuun
1. IlpsmoyronbHas (IekapToBa) CUCTEMa KOOPJIWHAT B MpOoCcTpaHCTBe. DopMyIna paccTOsSHUS
MEXy IBYMS TOUKaMU. Y paBHEHUS C(hepbl, TNIOCKOCTH U TIPSIMOIA.

ITpakTueckue 3aHATHS

1.BexTopsl. JleiicTBHUS C BEKTOpaMHU.

2.JlekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
3.YpaBHEHHNE OKPYKHOCTH, c(pepsl, MIIOCKOCTH.
4.PaccTosiHMe MEXy TOUKAMH.

CamocrositenbHas padora B B
1.Bemonnenye HHIMBUTYanbHBIX 3aJaHUK HA JEHCTBHS C BEKTOPAMU
2. M3yueHue ypaBHEHHUH OKPYKHOCTH, ChePBI, IIOCKOCTH, PACCTOSIHHSI MEXKTY TOUKAMU

Tema 5.2

Jlexuuu

33,34, Y2, V3,




11

Bexrops!

1.BekTopsl. Moynb BekTopa. PaBeHCTBO BekTOpOoB. Ci10’)KEHHE BEKTOPOB. Y MHOKECHHE BEKTOPa
Ha YUCIIO.

2. PaznosxeHue BEKTOpa MO HAIIPaBJICHUAM. YTOJI MeXAy AByMs BekTopamu. [Ipoekius BekTopa
Ha OCh.

3.Koopnunatel Bektopa. CkaliipHOE MPOU3BEIEHUE BEKTOPOB.

4. Vcnons30BaHuE KOOpAMHAT M BEKTOPOB IIPH PCIICHUN MAaTCMAaTHYCCKUX U ITPUKJIaAHbIX 3aJa4.

[IpakTueckue 3aHATUA
1.leiicTBUA ¢ BEKTOpaMH, 3a/ITaHHBIMUA KOOPJIUHATAMH.
2.CxansipHoe Mpou3BECHUE BEKTOPOB.

3. BexTopHOE ypaBHEHUE NPSIMOI U IIIOCKOCTH.
4. Vicnionib30BaHKE BEKTOPOB IIPU JJOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

CamocrositenpHas padora
1. Hcnonp3oBaHue BEKTOPOB IIPH PEIICHUU CTEPEOMETPUUECCKUX 3a1a4
2. BekrtopHoe 3ajjaHKe NPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE

V4 .V12

13,
V16

39

Paznen 6

(OCHOBEI TPUTOHOMETPHU

Tema 6.1
OCHOBHBIE TTIOHATHS.
OcHOBHEIE
TPUTOHOMETPHYECKHE
TOXKIIECTBA

Jlexuun

1.Pannannas mepa yria. Bpamarensnoe aemkenne. CUHYC, KOCHHYC, TAHT€HC U KOTAHTE€HC
YyHcIa.

2.®opmynsl ipuBeaeHus. Gopmynsl ciaoxeHus. Dopmynsl yasoeruss @opmynbl HOJTOBUHHOTO
yra.

[TpakTnueckue 3ansaTHA

1.PaguianHbIil METOJ U3MEPEHUS YTIIOB BPAIll€HU U CBSA3b C IPaJyCHON Mepoil.
2.OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

3.DopMyIIbl IPUBEICHUS.

CamocrosTenbHas paboTa: 3aydMBaHKE ONPEICICHUH TPUTOHOMETPUYECKHUX (DYHKIIMHI, UX
3HAKOB 110 YETBEPTAM, GOPMYI U 3HAYCHUN HEKOTOPHIX VIJIOB

KonTpoabrHas paboTa

33,34,Y3,V4

Tema 6.2
IIpeobpaszoBanue
MPOCTEHIINX
TPUTOHOMETPUIECKUX
BBIPAKEHUN
Tpuronomerpuueckue
ypaBHEHUS U
HEPABEHCTBA

Jlexun

1.ITpeobpazoBanne CyMMBI TPUTOHOMETPUUECKHUX (DYHKIHI B MPOU3BEJCHIE U TPOU3BE/ICHNUS B
cymmy. BeipaxxeHne TpUroHoMeTpuieckux (PyHKIUN depe3 TAaHTeHC MTOJIOBHHHOTO apTryMeHTa.
2 Ilpocreiiume TpuroHoMeTpuueckrue ypaBHeHus. [IpocTeiiime TpuroHoMeTpudecKue
HEpaBEHCTBA.

3.00partHble TpUroHOMETpHIecKre GyHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTEHC.

[IpakTuueckue 3aHATUS:

1.®opMyITbI CIIOKEHUS, YABOCHHS, IPeoOpa30BaHNe CyMMbI TPHTOHOMETPHUYECKIX (QYHKIIUN B
IPOM3BEICHUE.

2..IlpeoOpazoBaHuie MPOU3BEICHUS TPUTOHOMETPUIECKUX (PYHKITUI B CyMMY.

3. Ilpocreiiye TPUrOHOMETPUUECKUE YPABHEHUS M HEPABEHCTBA.

4.006paTHbIe TPUTOHOMETPUYECKUE (DYHKITMHU: apKCUHYC, ApKKOCHHYC, apKTAHTEHC.

33,34, Y3,V4
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CamocTosTenbHas padora
Joxnanel: «TpuronomeTpuyeckue ypaBHEHHUs, IPUBOJUMBIE K KBaJpaTHbIM», «OAHOPOHBIE
TPUTOHOMETPUYECKNE YpaBHEHUS», «BBeieHre HOBOW TEpeMEHHOM IPpU peIIeHUN
KBaJJPAaTHOT'O YPaBHEHUSD)

Pazpgen 7

DVHKIINH, UX CBOMCTBA U I'pauKU

Tema 7.1
®yukuuu. CBoiicTBa
¢ynkuumit. O6paTHbIE

byHKIIIN

Jlekuun

1. ®ynkmun. O6macTh OnpeaeNeHUs] 1 MHOXKECTBO 3HAYCHUH; rpaduK (YHKIIUH, TIOCTPOCHHE
rpadukoB QyHKIMHA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

2. CoticTBa (hyHKIIUU. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUYECHHOCTb,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTanus U yObIBaHUS, HAUOOIbIIIEe U HAUMEHbIIIEe
3HAUCHUS, TOYKHU IKCTpeMyMma. [ padmdeckas uaTepnperanus. [Ipumeps QyHKITMOHATBEHBIX
3aBHCUMOCTEH B pealIbHBIX Mpolieccax U ABICHUSIX. ApuMeTUYecKue onepanuy Ha

¢ynkumsamu. CrnoxxHas yHkius (komrnosuus). [TorsaTue o HenmpepeIBHOCTH ()YHKIIHU.
3. O6parnelie pyHkuuu. O6IacTh onpe/enaeHus 1 001acTh 3HAYEHUI 00paTHOH QYHKIHH.
I'paduk oOpaTHON PYHKIIUU.

[TpakTueckue 3aHATHA:

1.IIpumepsl 3aBUCUMOCTEHN MEXly IEPEMEHHBIMU B pEalIbHBIX NPOLECCAX U3 CMEXHBIX
JUCIUIUINH.

2.0npenenenue GyHKIUH.

3.Iloctpoenwne n urenne rpapukos Gpyakuin. McciaenoBanne GyHKINN.

4.CBoiicTBa TMHEHHON, KBAAPAaTUYHOMN, KYCOYHO-TMHEHHON 1 JPpOoOHO-TMHEHHON (QYHKIUH.

Hroro 3a 1 cemecTp

122

Tema 7.2
CTelncHHEBIE,
IMOKa3aTelbHBIC,
norapuMUYecKue u
TPUTOHOMETPUYECKHE
(GYHKIIIH.

Jlexunn

1.Onpenenenns GyHKUMN, X CBOMCTBA U TPAPUKH.

2.ITpeoOpaszoBanus rpadukos. [TapaiensHbIi IEpeHOC, CHMMETPHS OTHOCHTEIIHLHO OCCH
KOOPJIMHAT U CUMMETpPHUsI OTHOCUTENIHO Hadana KOOPAWHAT, CHMMETPHsI OTHOCUTENBHO MPSIMOM
y =X

3. PacTsbxeHue u cxxatue BIOJb OCEl KOOpJAHWHAT.

[IpakTuueckue 3aHATUs

1.HenpepriBHbIe 1 niepuoauueckue GpyHkuu. CBoiicTBa u rpaduku cuHyca, KOCHHYCa, TAHT€HCa
Y KOTaHTEHCA.

2.006parHnble GyHKIMM U UX Tpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH.
3.IIpeobpa3zoBanwms rpaduka GpyHkuu. ["apMoHndeckue koneOanus. [IpukiaaHble 3a1a4u.

4. Tloxa3zaTenbHble, Jorapu(pMUUECKUEe YpaBHEHUS

5. TpuroHomeTpudeckre ypaBHEHUS] 1 HEPABEHCTBA.

CamocrosiTenpHas padoTra
1. Hoxnansl: «IlokazaTenbHble ypaBHEHUs C MapaMeTpaMmy, «Jlorapudgmmuueckue
YPaBHEHHUS C TapaMeTPAMM»
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2. Pemenue nokazaTelbHbIX, JJIOrapu(MUIECKUX, TPUTOHOMETPUYECKUX YPaBHEHUN

Paznen 8 MHoOrorpaHHUKH U KPYIJIBIE TEIA
Jlekuun
1.Bepmunsl, pedpa, rpaHu MHOTOTpaHHUKa. PazBepTka. MHOrorpansble yribl. Beimykiibie
MHOTOrpaHHUKHU. Teopema Ditnepa.
[Tpusma. [Ipsimast u HaknoHHas nmpusMa. [lpaBunbHas npusMma. [apamnenenunesn. Kyo.
2.ITupamuna. [IpaBunbHas nmupamua. Y ceueHHas nupamuaa. Terpasap.
Cummetpuu B KyOe, B apajiesienuIiesie, B Ipu3Me U MUpaMuje.
3.Ceuenus Kyda, IpU3MBbI U TUPAMU/IBL.
[IpencraBienue o npaBUIbHBIX MHOIOIPAHHUKAX (TE€Tpadpe, KyOe, OKTasipe, JoAeKasape U

Tewma 8.1 MKOCAYIPE). 33, 34i 5719j

MHororpaHHUKH TIpaKkTHYECKIE 3aHsTHs V20, V21,V22

1.PaznuyHble BUABI MHOTOTPAHHUKOB.
2.1x n3o0paskeHusl.
3. Ceuenusi, pa3BepTKU MHOTOTPAaHHHUKOB.
4. Tlnomanb MOBEPXHOCTH
CamocrosiTenbpHas padbora
1. Hoknaz «IIpaBuiibHbIE U MONYPAaBUILHBIE MHOTOT DAHHUKI
2. Pemenuie TpeHUPOBOUYHBIX 3aj]ad HA BBIYUCIIEHNE JIEMEHTOB MHOIOI'PAaHHUKOB U IIOCTPOEHUE
ceueHuin
Jlexuun
1.I{unungp u KoHyc. YceueHHbI konyc. OcHOBaHHe, BHICOTA, OOKOBasi IOBEPXHOCTb,

Tema 8.2 oOpazyroas, pa3BepTka. OceBble CEUSHHsI U CEUSHMs], TapaljielIbHble OCHOBAHUIO.

Tena u nosepxnoctu | 2. lllap u cdepa, nx ceuenus. KacarenbHas IIockocTs K chepe.

BpallleHN:A ITpakTueckue 3aHATHA
1.Buasl cummeTpuii B TPOCTPAHCTBE.
2.CuMMeTpus Tell BpallleHUs! 1 MHOTOTPaHHUKOB.
Jlexuun
1.06wem u ero usmepenue. Marerpanbaas popmyna oobema. opmyiel o0beMa Kyoa,
MPSIMOYTOJIBHOTO MapasuieienuIeia, TpU3Mbl, LIAH]IPA. 33.34. V19
2.®opmynel 00beMa TUPAMUIBI U KOHyca. DOopMyIIbI TIOIMIAIH TOBEPXHOCTEHN MUIUHAPA U RIR%)
KOHYCa. ¥20,V21,¥22
3. @opmynsl 06beMa 11apa u miomanu chepsl. [Tomodbue ten. OTHOMIEHUS TIOMmAALSH

Tema 8.3 MOBEPXHOCTEN U 00HEMOB ITOJOOHBIX TEIL.

N3mepenus B IIpakTuueckue 3aHaTus
r€OMETpUU 1. Beruncnenue miomazaei 1 00beMoB.

2. UnTterpanpHas ¢popmyina oobema.

3.®opmynsl 00beMa KyOa, MPSIMOYTOIBHOTO MapauieNenuneaa, IPU3Mbl, IHIUHIPA.

4. ®opmyiel o0beMa TUpaMUIbl U KOHyca. DopMyIsibl TUIONIAaH MOBEPXHOCTEH MIJIMHIIpA U
KOHYca.

5.®opmynsl 00bema mapa u mwiomanau chepsl. [Togobue Ten. OTHOIEHUS TUIoMAACH
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HOBerHOCTeﬁ 1 00BEMOB HOI[O6HBIX TCII.

CamocrosTenpHas padbora
1. Hoxnan: «KOHMYECKHE CCUEHHS M MX IPUMECHEHUE B TCXHUKE)
2. N3zyuenue hopmya 06beMOB U IIIOMIAAEH TOBEPXHOCTH, PEILICHHE TPEHUPOBOYHbIX 3a]a4

Paznen 9

Hauana MmaTemMaTnyeckoro aHaiainsa

Tema 9.1
IlocienoBaTenbHOCTH

Jlexuun

1.Crioco0nI 3a/1aHMs ¥ CBOMCTBA YHCIIOBBIX MOCIea0BaTebHOCTE. [loHsTHE O TIpeaerne
nocsenoBareabHoCcTH. CylllecTBOBaHUE Mpe/ieia MOHOTOHHOM OrpaHMYeHHON
[IOCJIEJOBATEILHOCTH.

2. CyMMHpOBaHHE TTOCIIEI0BATEILHOCTEN. beckoHeuHOo yObIBaromas reoMmeTpudeckas
MPOIPECCHS U €€ CyMMa.

IIpakTrueckue 3aHATHS

1.YucnoBas nociea0BaTeIbHOCTD, CIIOCOORI €€ 3aJaHts, BEIYUCIICHUS YWICHOB
MOCJIENOBATEIHHOCTH.

2. Ilpenen mocnenoBaTeIbHOCTH.

3.CyMMHpOBaHHE MOCIEA0BATEIBHOCTEN.

4.beckoHEUHO YOBIBAIONIAs TEOMETPUICCKAs TIPOTPECCHSL.

CamocrosTenpHas paboTa .
3ayuuBaHue onpeeiacHui. BelloaHeHHe TPEHUPOBOYHBIX 3aJaHMi

33,34,V¥1, V2,
V8,y¥23

Tema 9.2
ITpownsBoaHas

Jlexknun

1.ITonsiTue o Mpou3BOAHON PYHKIIMU, €€ T€OMETPUUECKHI U PU3HUecKuil CMbICT. YpaBHEHUE
KacaTeJIbHOHN K TpaduKy GyHKINH.

[Tpon3BoaHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YacTHbIE. [Ipon3BOIHBIE OCHOBHBIX
AIIEMEHTApHBIX (PYHKIIHH.

2.IlpuMeHeHne NpOU3BOJHON K MCCIEeI0BaHNIO (DYHKIIMH U IIOCTPOEHUIO Tpa(UKOB.
[IpounsBoaHbIE

00paTHOM QYHKIIUUA U KOMITO3UIIMHN (PYHKITHH.

3.IIpumMeps! HCIIONB30BaHMSI TPOU3BOAHON /I HAXOXKACHUS HAUIYYIIETO peIeHHs B
MPUKIIAIHBIX 3ajauax.

Bropas nmpou3BoaHas, €€ reOMETpUYECKU B (pu3ndecKuii cMbic. Haxoxnenne ckopocTn uist
mpollecca, 3aaHHoro GopMyJIoi U rpadMKOM.

[IpakTudeckue 3aHsATH
1.ITpousBoHAs: MEXaHUYECKHUI U TEOMETPHUECKUN CMBICT MPOU3BOIHOM.
2.YpaBHECHHE KacaTeIbHOW B 00IIEM BHUJIC.

3.IlpaBuna u popmynsl nupdepeHnupoBanms, TaOIMLA TPOU3BOJHBIX HIEMEHTAPHBIX (QYHKIUH.

4 ViccnenoBanve (GYHKIIMH C TIOMOIIBIO TPOW3BOTHOM.
5.Haxoxaenne HauboIbI1ero, HANMEHbIIIETO 3HAYSHHSI U OKCTPEMANIbHBIX 3HaYCHUH (DYHKIINU.

CamocrosTensHas pabora _
1.UccnenoBanue GyHKINNA U TOCTPOCHUE TpaduKa ¢ TOMOIIBIO TIPOU3BOTHON
2.HaxoxaeHne HauIy4Iero peueHus B NpUKIaIHbIX 3a/1a4ax

33,34,¥1,V2,
V8.,Y23

Tema 9.3

Jlexuun

33,34, Y1, V2,
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ITepBooOpaznas u
WHTErpall.
IIpumeHeHue
UHTETpajia

1.IIpumenenue onpeAeneHHOro MHTErpana s Hax0XKAEHHUs IUI0IIaAd KPUBOJIMHEHHOM
tpanenuu. @opmyiia Herorona-JIeitOHuma.
2.JIpuMepsl NpUMEHEHMS HHTErpaia B (DM3UKE U TCOMETPHHU.

IIpakTnueckue 3aHATUA

1.WuTerpan u nepBooOpa3Hasi.

2. [IpumeneHnue onpeeieHHOro MHTerpaia JUisl HAXOKICHUS ITOMAIN KPUBOIMHEHHON
Tpanenuu

3.Teopema Hrrotona-Jleitonmua.

4.TlpumeHeHre HHTerpaia K BBIYUCICHUIO (DU3HMUECKUX BEJIMYUH M TJIOMIA/ICH.

CamocrositenpHas padora
T‘peHI/I‘pOBOLIHaSI pa60Ta 110 BBIYMCJICHHUIO OIIPCACIICHHBIX MHTCIPaJIOB M UX MIPUMCHCHUC

V8.,¥23

3aluTa UHAMBHAYAIHHOIO IIPOCKTA

Pa3zgen 10

DJeMEHTEI TCOPHUHU BeDOHTHOCTCﬁ 1 MaTEMaTHYECKON CTaTUCTHKH

Tema 10.1
DIIeMEHTHI TEOPHH
BEPOSTHOCTEH

Jlexnun
1.CoOrbITHE, BEPOSATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE BEPOSITHOCTEH.
2.IloHsATHE O HE3aBUCUMOCTH COOBITUH. J[UCKpeTHas ciyJaiiHas BeJIMYMHA, 3aKOH €€
aCIpEeeIICHUS.
UucoBbIie XapaKTEPUCTUKU JUCKPETHOH CIydaiiHOM BenurHbI. [loHsATHE 0 3aKOHE 0OIBIINX
qucell.

[TpakTHueckue 3aHATUS

1.Knaccuueckoe onpeneneHue BEpOITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOPEMa O CyMMe
BEPOSATHOCTEN. 2.BpIunciieHre BEpOsSTHOCTEM.

3.§I/ICKp€THa}I Clly4yaiiHas BEIIMYMHA, 3aKOH €€ pacIpeIelICHuUs.

4.YucnoBble XapaKTEPUCTUKU TUCKPETHON CIy4ailHON BEIMUYMHBI. 3aKOH OOJIBLINX YHCEI.
S5.ITpuknaHble 3a1a4u.

CamocrosiTenbHas padoTta B
Joxnan: «CxeMa HOBTOPHBIX HCHBITAHUN BepHymn

33,34,V¥1,V2,
V8.,Y23

Tema 10.2
OJIEMEHTHI
MaTEMATHYECKOM
CTAaTUCTUKHU

Jlexuun
1.ITpencraBnenue gaHHBIX (TAOIUIBL, AUArpaMMBbl, TpaQUKN), FTeHEpaIbHasi COBOKYITHOCTD,
BBIOOpKa, cpeniHee apudmerndeckoe, Meanana. [lonsTue o 3ajauax MaTeMaTHYECKOM

CTaTUCTHUKHU.
2.Pemenne NPAKTUYCCKUX 3a4a4 C IPUMEHCHHUEM BEPOATHOCTHBIX METOA0B.

ITpakTryeckue 3aHATHS
1.IlpencraBieHre YUCIOBLIX JAHHBIX.
2. Ilpuknagaele 3ama4n.

CamocrosTenbHas pabora
3ayuMBaHNME HOBBIX NOHATUN U NpaBuil. PellieHne TpeHUPOBOYHBIX 33124

33,34,¥1,V2,
V8.,Y23

Pazmen 11

YpaBHEHHUS 1 HEPABEHCTBA

Tema 11.1
YpaBHeHuUs U
CUCTEMBI YpaBHEHUM

Jlexun

1. PattmonaneHble, HppanmoHaIbHbIC, TOKA3aTEIIbHBIC U TPUTOHOMETPUUECKHUE YPAaBHEHUS U
CHCTEMBI.

2.PaBHOCWIIBHOCTh YpaBHCHHI, HEPABEHCTB, CUCTEM.

3. OCHOBHBIC IPUEMBI HX PELICHUS (Pa3IoKeHNE Ha MHOKUTEIH, BBEIEHUE HOBBIX
HEW3BECTHBIX, MOJACTAHOBKA, TpadyUUECKHUIl METO).
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[IpakTueckue 3aHATUA

1.Kopuu ypaBHEHUI.

2.PaBHOCHIIBHOCTD YpaBHEHUH.

3. [IpeoOpazoBanue ypaBHEHUH.
4.OCHOBHBIE ITPUEMBI PELICHUS YPABHEHHH.
5.Pemenue cucremM ypaBHEHHI.

CamocrosTenpHas padbora _
TpenupoBoyHas paboTa 10 pelIeHUu0 YPaBHEHUH pa3IuyHbIMU CII0COOaMuU

Tema 11.2
HepasencrBa

Jlexknuu
1. ParinonaneHble, MppalmoHaIbHbIC, TOKA3aTeJIbHBIC U TPUTOHOMETPUUECKUE HEPABEHCTBRA.
2.OCHOBHBIE IPUEMBI MX PEIIEHHUSL.

[TpakTHueckue 3aHATUS:
1.Pemenue HepaBeHCTB
2. PanmmonasnibHble, MppallMOHAIBHBIC, TOKA3aTEIbHBIC U TPUTOHOMETPHUYECKUE HEPABEHCTBRA

CamocrosTenbHas pa60Ta: Pemrenne PalrOHAJIbHbIX, HPPpALUOHAJIBHBIX, IIOKA3aTCIbHbIX
HCPAaBCHCTB

Tema 11.3
Hcmonb3oBanne
CBOMCTB U Ipad)uKOB

QyHKuMu mpu
pelIeHNN ypaBHEHUH
1 HEPaBEHCTB

Jlexuun

1. MeToa MHTEPBAJIOB.

2.M300paxkeHre Ha KOOPAMHATHOMN TNIOCKOCTH MHOKECTBA PELICHUI YpaBHEHHH U HEPABEHCTB C
JIBYMsI IEPEMEHHBIMHU U X CUCTEM.

IIpakTueckue 3aHATHS

1. Ucnionb30BaHue CBOMCTB U rpaduKoB (PyHKIMHN 7151 peIlieHUs] ypaBHEHHH.

2.PenieHnie HEpaBEHCTB.

3.I'paduyeckoe n300pakeHre MHOKECTBA PEIICHUIN YpaBHEHUN C IBYMS IEPEMEHHBIMH M HX
CUCTEM.

CamocrosTenbHas padora .
Penienne ypaBHEHHMI U HEPABEHCTB C MCIIOJH30BAHUEM CBOMCTB M rpadUKOB () YHKIIHN

Tema 11.4
[Tpuknagueie 3agaun

Jlexkninuun
1.IlpumeHeHre MaTeMaTUUYEeCKIUX METOJIOB JIJISl PEIICHHS COJIEPKATENbHBIX 3a7a4 U3 Pa3IMUHbIX
obractell HAyKH U MPaKTUKU.

2.Vlarepnperanys pesynprara.
3.YyueT pealibHBIX OTPaHUYCHUM.

ITpakTH4eckue 3aHATUS
1.Pemenue COACPIKATCIIbHBIX 3a/la4 ¢ UCITOJIb30BAHUCM MATEMATUYICCKHUX METOJ0B

2 IlpuMeHeHre MaTEeMaTHUYECKUX METOJIOB ISl PEIICHUS COAEPIKAaTENbHBIX 3a/1a4 U3 Pa3InYHbIX
oOractell HayKH U MPaKTUKU.

3.MuTepnperanus pe3ynbTara.

4.Yy4eT pealibHbIX OrPaHUYEHHUM.

CamocrosiTenpHas padora
Joxman: «McciienoBanne HEPABEHCTB C TapaMeETPOM»

ITpomexxyTounas
aTTecTalus:

ITo utoram BTOPOT'O CEMECTPA UBYUCHHA AUCHUILIMHBI: DK3aMCH

36

Hroro 2 cemecTp

186

Bcero:

308
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2.4. TemaTHYeCKHUIl IJIaH U cOJepP:KaHMe TUCHUILUIMHBI TPH 3204HOii (hopMe 00yueHust

3HaHUA U
YMEHUS,
H (hOpMHUPOBAHUIO
aMEHOBaHUE
PABIENOB H TeM Conepxanue yueOHOro Marepuaia u GopMbl OpraHU3aLnH JeITEILHOCTH 00yJaronixcs O0bem gacoB KOTOPBIX
crocoOCTByeT
JJIeMEHT
IpOTrpaMMBbI
1 2 3
CamocrosiTenpHas padoTa 00ydJaromuxcs 1 31,32
Baenenue Ponb MaremaTuku B HayKe, TEXHUKE, JKOHOMHKE, HHPOPMAIIOHHBIX TEXHOJIOTUSIX U IIPAKTUYECKON JIESTEebHOCTH.
Ilenu u 3a1a4u M3y4YeHUs MaTeMaTHKU NIpU ocBoeHUH crnernaibHocTeil CIT1O
Paznen 1 Pa3BuTHe NOHATHS O YUCIIE
IIpakTudeckue 3aHATUA 2
1. Brinonnenue apudmMeTHiecknx ASHCTBUI HaJl YMCIaMH, COYeTas yCTHBIE U MUCbMEHHBIE TPUEMBI
2.  HaxoxzaeHue npuOIMKEHHBIX 3HAYCHUH BEJIMUNH U MOTPEITHOCTEN BhIYUCICHNIT (a0COMOTHOI 1
OTHOCHUTEIIHOM).
P Tema 1.1 3. CpaBHeHHE YHCJIOBBIX BbhIpakeHHH. HaxosxneHne ommboK B MpeoOpa30BaHMAX M BEIYMCICHHUIX
a3BUTHE MTOHATHA O
ancie CamocTosTenbHas paboTa 00y4aroIMXCs 7 33,34, Y2, V3,
1. Uenple u panmoHanbHbIe YKcia. J[edCTBUTENbHbIE YUCIA. Y4,V11
2. ITpubnmxeHHbIe BRIYUCICHNA. KoMIIekcHbIe yncna
3. 3akpenieHre OCHOBHBIX CIIOCOO0B PEIICHUs ypaBHEeHU. BrImonHenne 3aanuii Mo OTKPBITHIM TEKCTaM
4. Noxknan: «HenpepbeiBHBIE TpoOm»
Paznen 2 Kopnu, cTenenu u gorapudMbl
[IpakTHyeckne 3aHATHS 4
1. Bsluncienue u cpaBHEHHE KOpHEl. BhImonHeHe pacyeToB ¢ paguKaiaMi.
2. Peuienue nppannoHalbHbIX YpaBHEHUIH
3. HaxoxneHue 3Ha4UeHMIi CTENEeHEl ¢ palMoHAIBHBIMU TToKa3arensiMu. CpaBHeHue creneneil. [IpeoOpasoBanus
BBIPOXEHUH, COJIEPIKAIIIX CTEIICHH.
4. Pemenue mokazaTeabHBIX YPaBHEHUH.
Tema 2..1 5. PemeHune IpUKIagHBIX 3a0a4. 33.34. V2. V3
Kopwu u crenenu CamocrosTenbHas paboTa 00yJarouxcs 10 v4 ,Yl’l ’
1. KopHu HaTypajbHOH CTENEHH W3 YUCia U UX cBoHcTBa. CTENeHH ¢ palMOHAILHBIMHU TT0OKa3aTeNsIMH, UX
CBOWCTBA.
2. Crenenu ¢ JeHCTBUTENBHBIMU MOKa3aTensiMu. CBONHCTBA CTENEHU C JICHCTBUTEIBLHBIM ITOKA3aTeIIEM.
3. BrinmonHeHnne MHAMBHYAIBHBIX 3a8JaHUH [0 PEIICHHUIO NPPALIMOHAIBHBIX U ITOKa3aTeJIbHBIX YPaBHEHUH
4. BrinosHeHNE HHIUBUYJIBHBIX 3a/IaHUH 110 TPE0OpPa30BAHMIO YUCIOBBIX U OyKBEHHBIX BBIPAKEHHH,
COJIEPKAIIX PaTUKAIIBI
Tema 2.2 [IpakTryeckue 3aHATHS 4
Jlorapudwm. Jlorapupm 1. HaxoxneHue 3Ha4eHHI JoraprudmMa 1mo npou3BOJILHOMY OCHOBAaHHIO. 33,34, V2, V3,
4yucIia 2. Ilepexox OT OAHOTO OCHOBAHUS K ApYyromy. Berumcienue u cpaBHeHne J0rapugpmos. Y4,¥10,V11
IpeoOpasosanue 3. JlorapudmupoBaHue 1 MOTCHIIMPOBAHUE BHIPAKCHUII.
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anrebpanvecKux 4. TlpubnyrkeHHBIC BHIYUCIICHUS U PEILICHUS TPUKIIaIHbIX 3a1a4.
BBIPAKCHHH 5. Pemenne norapu)MuuecKux ypaBHECHHH.
CamocrosTenpHas padoTa 00ydJaromuxcs 10
6. OcHOBHOE OTapUPMIIECKOE TOKIECTBO. JIeCITHIHbBIE N HATypallbHBIE JIOTapHU(MBL
7. TlpaBmia geiictBuii ¢ norapudmamu. [lepexoq K HOBOMY OCHOBaHHIO.
8. IIpeoOpa3oBaHue anredOpandecKux BHIPAKCHUIH
9. Bpluncienue sorapudMoB, perieHne JorapuGMHUIECKUX ypaBHEHHN
Paznen 3 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
CamocrosTenpHas padoTa 00ydJaromuxcs 10 33,34,V2, V3,
B3auMHOe pacrosioKeHUe ABYX IPsAMBIX B IIPOCTpaHCTBe. [lapaniensHoCTh IpsAMOi U IiockocTy. TlapasiensHocTs V4.,Y12, V13,
IJIOCKOCTEH. yi6 V17
1. [Ilpu3Haku B3aMMHOTO PACIOJI0KEHHS NPSAMBIX. YTOJ MEXIY NMPIMbIMU. B3auMHOe pacroioxkeHue IpsiMbIX |
Tema 3.1 IUIOCKOCTEH.
ITapauieabHOCTh 1 2. TlepneHOUKYJSIP U HAKJIOHHASI K IUIOCKOCTH. YTOJI MEX/Y IPSIMOM U MIIOCKOCTHIO. TeopeMbl 0 B3aUMHOM
NepIEeHANKYISPHOCTh PacIooXeHUU MPSIMON U TIOCKOCTH. Teopema o Tpex NneprneHauKyIspax.
B IIPOCTPAHCTBE 3. Ilpu3Haku ¥ CBOWCTBA MAPAIICIBHBIX M NEPIICHANKYIISIPHBIX TNIOCKOCTEH.
4. PaccTostHME OT TOYKH JI0 INIOCKOCTH, OT IIPSAMOH JI0 TNIOCKOCTH, PACCTOSHUE MEXKLY INIOCKOCTSIMH, MEXIY
CKPEIIMBAIONIMUCS IPSMBIMH, MEX/y TPON3BOJIBHBIMU (PUT'YpaMH B IPOCTPAHCTBE.
5. BrInmonHEeHNE TPEHNPOBOYHBIX 33aHUN 110 TEME
Joxnan «[lapanenpHoe IPOSKTHPOBAHUEY
CamocrosTenpHas paboTa 00yJaromuxcs 10
1. Teomerpuyeckue nmpeoOpa3oBaHKs NPOCTPAHCTBA: MApAJUIEIBHBII EPEHOC, CHMMETPHUSI OTHOCUTEIBHO
Tema 3.2 TUIOCKOCTH
T'eomeTpuueckye 2. TapamnensHoe npoekTrpoBanue. [lnomaap opToroHansHoi npoekuun. V3o0paxeHne NpoCTPaHCTBEHHBIX 3;? 7 3§’1§2§¥§”
npeoOpa3oBaHusL ¢duryp Vievi7
IIPOCTPAHCTBA 3. [TNapamrensHoe MpOEKTHPOBAaHUE U €ro cBOWCTBA. Teopema o IIomay OpTOroHaIbHON IPOSKIUN
MHOTOYTOJIbHUKA.
4. BsauMmHOe pacnosoKeHHe IMPOCTPAHCTBEHHBIX (Quryp.
Paznen 4 KomOuHaTopuka
CamocrosiTenbHas padoTa 10
1. Hcropus pa3BuTHsI KOMOMHATOPHKH, TEOPUU BEPOSITHOCTEW M CTATHCTHKH U UX POJIb B PA3IMYHBIX chepax
YeJIOBEUECKOH KU3HEACATEIHHOCTH. 3 § 33.34. V2. V3
2.  OcHOBHBIE TIOHATHSI KOMOMHATOPUKH. 331a4H HA TIOACYET YHCiIa pa3MeNIeHNH, IepecTaHOBOK, COYETaHUH. V4 V14. Y15,
3. Peuenue 3agau Ha nepedop BapuanToB. Popmysia buHoma Hetorona. CBoiicTBa OMHOMUHAIBHBIX ’ yzé ’
ko3 Punmenton. Tpeyromsauk [Tackans.
4. PenieHne TPEHUPOBOYHBIX 3a/1laHUI 110 KOMOMHATOPUKE
5.  ®opmynsl coUeTaHWH, IEPECTaHOBOK, pa3MeIIeHUH
Paznen 5 KoopanHaTsl ¥ BEKTOpbI
CamocrostenbHas paboTa 00yJaromuxcs 10
1. TIlpsmoyrospHas (IekapToBa) CHCTEMa KOOPJIMHAT B IpocTpaHcTBe. DopMyra paccTOsSHUS MEXKTy ABYMS
Tema 5.1 TOYKaMHU. YpaBHEHUs cepsl, INIOCKOCTH U IPSMOH. 33,734,VY2, V3,
IIpsmoyronbHas 2. Bexkropsl. JleiictBust ¢ BekTopamu. JlekapToBa cucTeMa KOOPJIUHAT B IIPOCTPAHCTBE. Y PaBHEHHE OKPYKHOCTH, V4.,V12,V13,
CHCTEMa KOOPAMHAT chepsl, IOCKOCTH. PaccTOsHAE MEXTY TOUKAMH. V16 V17
1. BrmonHeHWe HHAUBUAYATBHBIX 3aIaHAN HA IEHCTBUS C BEKTOPaMHU
3. U3yueHue ypaBHEHHH OKPY)KHOCTH, C()epBbl, ITIOCKOCTH, PACCTOSIHHSL MKy TOUKAMH
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CamocrositenbHas paboTa 00y4aromuxcs 8
1. Bextopsl. Monymns BekTopa. PaBeHCTBO BekTOpOB. Cil0’keHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
2. Pa3nokeHHe BEKTOpA 110 HAIPABICHUAM. YTOJI MEXAY ABYMs BeKTOpamHu. [Ipoekius BeKTopa Ha OCb.
3. Koopamnats! BekTopa. CKaJIsIpHOE MPOM3BEICHIE BEKTOPOB.
Tema 5.2 4. Vcnosnb3oBaHWe KOOPJAMHAT ¥ BEKTOPOB MPHU PEIICHHM MaTEMATHUECKUX M MPUKJIAIHBIX 3a/1a4. 33,34,¥2, V3,
BekTophl 5. JleHcTBus ¢ BEKTOpaMH, 3aJaHHBIMH KoopauHataMu. CKaJsipHOE IPOU3BEICHUE BEKTOPOB. Y4 .Y12,V13,
6. BekropHoe ypaBHeHHE IPSIMON H IIOCKOCTH. Y16 V17
7. Vcnonp3oBaHHE BEKTOPOB IIPH JOKA3aTEIbCTBE TEOPEM CTECPEOMETPHUH.
8. Hcmonbp3oBaHHe BEKTOPOB IPH PELICHUH CTEPEOMETPUUECKUX 3a1a4. BekTopHOE ypaBHEHHE NPSIMON U
IUIOCKOCTH
9. BekTopHOE 3aaHue NPSIMBIX M INIOCKOCTEH B MMPOCTPAHCTBE
Paznen 6 OCHOBBI TPUTOHOMETPUHU
IIpaxkTudeckue 3aHATHSA 2
1. PanmasHBII METOX M3MEPEHHS YIJIOB BPAIEHHS U CBA3b C TPagyCHON MEpOH.
Tema 6.1 2.  OCHOBHBIE TPUTOHOMETPHYIECKUE TOKIECTBA
OCHOSHHe TOHATHA. CamocrosTenpHas paboTa 00ydJaromuxcs 12 33,34,VY2, V3,
TpHr OH(c)i(:;g;I:e — 1. Paauannas mepa yrna. BpamarensHoe nuxenue. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIa. V4 .,V14, V15,
TOAIECTEA 2. ®opwmyisl npuBeaeHus. Popmynsl cinoxeHus. Popmyiisl yaBoeHUs: Qopmyibl HOIOBUHHO2O Yid. v23
3. 3ayuyuBaHUE ONpEEICHUI TPUTOHOMETPHYECKUX (DYHKIMH, UX 3HAKOB TI0 YETBEPTSIM, (OPMYJI U 3HAYCHUH
HEKOTOPBIX YIJIOB
[IpakTHueckue 3aHATHA: 2
1. dopmynsl cioKeHNUs, yABOCHHS, TPe0Opa30BaHUE CYMMbI TPUTOHOMETPHUUECKHUX (DYHKIUH B IIPOU3BEICHHE.
2. .Ilpeobpa3oBaHue MPOU3BEJICHUS TPUTOHOMETPUUECKUX (DYHKLIUI B CyMMY.
Tema 6.2 3. Ilpocreiitne TpUroHOMETPHUUECKHE YPAaBHEHUS U HEPABEHCTBA.
TIpeoGpasoBaHue 4. OO6patHble TPUTOHOMETPHUECKHE (PYHKITNH: aPKCHHYC, apKKOCHHYC, apKTaHT€HC.
POCTEHIINX CamocTosTenbHas paboTa 00ydaromuxcs 12 33.34. V2. V3
TPUTOHOMETPUUECKHX 5. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUYECKUX (DYHKIMH B TPOU3BEJCHUE U IIPOU3BEICHHS B CyMMY. Vi V14 V15
BBIpayKeHUI BerlpaskeHne TpUrOHOMETPHUECKHX (DYHKIMH Yepe3 TaHr€HC MOJOBHHHOTO apryMeHTa. y23 ’
Tpuronomerpuyeckue 6. [Ilpocreiimme TpuroHomerpudeckie ypasHeHus. [Ipocreiiniie TpuroHoMeTpudecKue HepaBeHCTBA.
YPaBHCHUA 1 7. OOGpaTHBIE TPUTOHOMETPUYECKHE (PYHKIMHA. APKCHHYC, ApKKOCHHYC, apKTAHT€HC.
HCpaBCHCTBA 8. 3ayumBaHue onpeaereHu, IpaBuiI, GOPMYJI, BEIIOIHEHHE TPEHUPOBOYHBIX 3alaHNIH
9. JHoxnaasl: «TpuroHoMeTpuuecKre ypaBHEHUs, IPUBOAUMbIE K KBaAPaTHBIMY», «OJHOPOHbIE
TPUTOHOMETPHUIECKHE YPABHEHUSY,
10. «BBejieHre HOBOM NMEPEMEHHOM MPH PEILICHUU KBAJIPATHOTO YPABHEHHUS)
Pazgen 7 DYHKINH, UX CBOHCTBA M TPaQUKH
CamocrostenbHas paboTa 00yJaromuxcs 12
1. ®ysxunn. O6nacTp onpeaeneHust 1 MHOXXECTBO 3HaUeHUH; rpaduk QyHKIMHN, TOCTpOEeHHE TPadhUKOB
(hyHKIWH, 3aJaHHBIX PA3TUIHBIMH CIIOCOOaMH.
Tema 7.1 2. CgoiictBa (yHKIMH. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, IEPHOTUYHOCTD. [IpOMEKYTKH
Oyukuuu. CBoiicTBa BO3pacTaHus 1 yObIBaHMS, HANOOJbIIIEe 1 HANMEHbIIIEe 3HAYSHHSI, TOUKH SKCTPEMyMa. 3;;’21 3;‘”13725’/31? ’
(Gynxui. O6paTHbIE 3. TI'paduueckas unreprperarus. [IpuMepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peasibHBIX Ipoleccax u V16V1T

dbyHKIHH

SIBJICHUAX.
4. Apudmerndeckue onepanuy Haa GyHkuusaMu. CiaoxHas QyHKIHS (KoMIo3uius). [IoHATHE 0 HEMPEePHIBHOCTH

(hyHKIHU.
5. OOparuble yukiuu. O6macTh onpeneneHus u 001acTh 3HaueHu 00paTHOr QyHkiuu. ['paduk odpaTHOI
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(hyHKIHU.
6. IIpuMepbl 3aBHCHMOCTEH My IIEPEMEHHBIMH B PEIBHBIX MIPOLECCaX U3 CMEKHBIX TUCLIUILINH.
7. Ompenenenune pynkmmii. [loctpoerne n ureHne rpagukoB Gyaknuid. VccregoBanue (QyHKINN.
8. CpolicTBa JMHEHHOW, KBAAPATHYHOMN, KYCOYHO-THHCHHON M IPOOHO-THHEHHON QYHKIIHMN.

IIpaxTHyeckue 3aHATHS 2
1. HenpepsiBHble u nepuogundeckue Gpynkun. CBoiicTBa U rpadUKN CHHYCa, KOCHHYCa, TAHTeHCa M KOTaHTeHCA.
2. OOparuple QyHKINN 1 UX Tpaduku. OdpaTHEIe TpUrOHOMeTpHUecKue GyHkmm. IIpeodpa3oBanus rpaduka
¢ynkum. ['apmorndeckue konebanus. [Ipuknagabie 3amaun.
Tema 7.2 3. TlokasartensHBIE, TOTApUPMIUECKIC YPAaBHEHHS
CrenenHbie, 4. TpuroHoMeTpUYECKHE YPaBHEHHUS M HEPABEHCTRA.
HOKa3aTelbHbIE, CamocrosTenpHas padoTa 00ydJaromuxcs 12 V4 .,V12, V13,
Jorapu(pMHUIECKUE U 1. OmpeneneHust QyHKIHIA, X CBOHCTBA U rpaduKH. Y16 V17
TPUTOHOMETPHUYICCKHC 2. IIpeoOpazoBanus rpadukos. [lapaniensHbIl IepeHOC, CHUMMETPHS OTHOCHTENIBHO OCEeH KOOPANHAT U
yHKIHH. CUMMETPHUSL OTHOCUTEJIBHO Hauana KOOPAUHAT, CAMMETPHs OTHOCUTENIBHO IPSMOH Y = X.
3. PacrskeHme u coxaTHe BIOJIb OCeil KOOPAUHAT.
4. Jloxmaznpr: «Iloka3arensHble ypaBHEHHS C TapaMeTpamm», «Jlorapnpmudeckne ypaBHEHHS C TapaMeTPaMI»
5. U3ydeHne cBOHCTB QyHKINA
6. Pemenne moka3aresnbHbIX, JOTapHYMHIECKHX, TPUTOHOMETPHIECKUX YPaBHEHUH
Pazgen 8 MHororpaHHHKH B KPYTJIBIC TElla
CamocrosiTenbHas paboTa 00y4aromuxcs 12
1. Bepmunsl, pebpa, rpaHi MHOrorpaHHuKa. Pa3BepTka. MHOTOTpaHHbIE YIUIbl. BhIMyKiIble MHOTOTPaHHHUKH.
Teopema Diinepa.
2. Tlpusma. [Ipsimast u HaknoHHas npm3Ma. [lpaBunbHas npusma. [apamnenenumen. Ky6.
Tema 8.1 3. Tlmpamwupa. [IpaBunbHas nupamuga. Y cedeHHas nupamuna. Terpasap. 33,34, V19,
MHOTOrpaHHUKH 4. Cummerpuu B Ky0e, B Tapajuielielune e, B IPU3Me 1 IUpaMusIe. V20, V21,Y22
5. Ceuenus Ky0a, NpU3MBI ¥ TTHPAMHUJIBL.
6. IlpencraBneHne o MpaBWILHBIX MHOTOTPaHHUKAX (TETpadpe, KyOe, OKTasipe, 10JeKadipe U HKocaspe).
7. Joxnan: «IIpaBMiIbHBIE U MOTYNPABUIbHBIE MHOTOTPAHHHUKID)
8. Pemenne TpeHNPOBOYHBIX 3a/a4 Ha BHIYMCICHNE 3JIEMEHTOB MHOTOTPAHHUKOB M ITOCTPOEHHE CEYEHUH
9. M3yuyeHue BUIOB MHOTOTPAHHUKOB M MX JIEMEHTHI
CamocrosTenbHas paboTa 00yJaronmxCs 12
T Tema 8.2 1. Hununzap u xonyc. YceueHHsli konyc. OCHOBaHHE, BLICOTA, OOKOBAs IOBEPXHOCTD, 0OPA3yIoNIas, pa3BepTKa. 33,34, V19,
cna ;IPEIC;IB:IE;:OCTH 2. OceBble CCUCHUS U CCUCHHS, TApAILICITBHBIC OCHOBAHHIO. V20, V21,Y22
3. ap u cdepa, ux ceuenns. KacarenpHas II0CKOCTb K cepe.
CamocrostenbHas paboTa 00yJaromuxcs 12
1. OO6bem u ero usmepenue. MuarerpansHas popmyia oobema.
2. ®opmyIbl 00beMa Ky0a, MPSIMOYroJIbHOTO MapajuieNenune/a, IPU3MbL, IINHIPA.
Tema 8.3 3.  ®opmyIbl 00beMa MUpaMHIbl 1 KoHyca. DopMyIibl IO TOBEPXHOCTEH LIMIMHAPA U KOHyca. DopMyIIbl 33.34. V19
Usmepennst B obwpema mapa u miomanu chepsl. [logodue Ten. OTHOIIEHUS TUIONIAACH MOBEPXHOCTEH U 00HEMOB MOT00HBIX YZO’ Yil y2’2
T€OMETPUN Tel. ? ’
4. Beruucienre 00beMOB U TUIOIIAIEH TTOBEPXHOCTH
5. JHoxman: «KoHn4eckne ceueHns U UX MPIMEHEHHE B TEXHHUKE)
6. 3. M3yuenue popMya 00bEMOB U IUIONIAJICH HOBEPXHOCTH, PEIICHUE TPEHUPOBOYHBIX 3a/1a4
Pasmen 9 Hauvana MaTemMaTH4uecKOro aHaans3a
33,34,V1, VY2,
Tema 9.1 CamocTrosTenpHas paboTa 00yJaromuXxcst 12 v8 V23
ITocnenoBareabHOCTH 1. Cnoco0bl 331aHUs U CBOMCTBA YHMCIIOBBIX ITOcie0BaTeapHocTel. [ToHsATHE 0 IIpeiesie mocie10BaTeIbHOCTH. ’




21

CyHleCTBOBaHI/Ie npeacia MOHOTOHHOM OI‘paHH‘IeHHOﬁ oCJICAOBATCIIBHOCTHU.

2. CyMmMupoBaHHE HOCIe0BaTeNbHOCTEH. beckoHewHO yOBIBaIOIas FreOMETpHUIECKast IPOTPECCHS U €€ CyMMa.
3. 3ayuyuBaHHe OINpe/eICHUH. BrIoNHeHNEe TPEHUPOBOYHBIX 3a/laHUI
1. YwucrnoBas mocieaoBaTesIbHOCTD, CIOCOOBI €€ 3aJJaHusl, BEIYHCIICHHS YWICHOB MOCIIEI0BATEILHOCTH.
4. Tlpepen nocinenoBaTeabHOCTH. beckoHEUHO yOBIBaIOIIas TeOMETPUIECKAs IPOTPECCHSI.
CamocrosTenbHas padoTa 00ydJaromuxcs 12
1. Tlonstue o mpon3BoAHON QyHKINH, €€ TEOMETPHUECKUN U (U3UUECKUI CMBICIT.
2. YpaBHeHHe KacaTelbHO K rpaduKy QyHKIUH.
3. IIpousBosaHBIE CyMMBI, Pa3HOCTH, IPON3BEACHHUS, YacTHbIE. [IpON3BOTHBIE OCHOBHBIX 3JIEMEHTAPHBIX
(byHKIHIA.
4. TlpumeHeHHe IPOU3BOJHOM K MccienoBaHuIo QyHKuil n moctpoenHuro rpadgukos. [IponsBoaHbe
5. oOpaTHO# QyHKINH 1 KOMITO3UIIHN (PYHKIINH.
6. [IIpumeps! HCIOIB30BAHMS MIPOU3BOIHOM [UI HAXOXKACHNUS HAMIIYYIIETO PEIICHNS B MPUKIATHBIX 3aadax.
Tema 9.2 7. Bropas nponsBoHasi, € reOMETpUIECKUH U hu3ndecKuid cMbIciI. HaxoxkaeHne cCKopocTy Ui Ipoliecca, 33,34,V1,V2,
IIpousBoaHas 3aJjaHHOTO (hopMyIOii U rpauKOM. V8,¥23
8. MHccnenoBanne GpyHKIMi 1 mocTpoeHue rpadrka ¢ HOMOIIBIO IIPOU3BOIHON
9. Haxox/JeHre HaWTyqIIero peleHns B MPUKIAHbIX 3aJadax
IIpakTudeckue 3aHATUA 2
1. TIpowmsBomHas: MEXaHMYCCKHUI U TEOMETPUICCKUN CMBICT IIPOU3BOIHON. Y paBHEHHE KacaTeIbHON B 00IIeM
BUJIE.
2. Tlpasuna u hopmymnsl audhepeHIUpoBaHMs, TAOIUIA TPOU3BOIHBIX SJIEMEHTAPHBIX () YHKITHH.
3. MHccnenoBanne GpyHKINH ¢ TOMOIIBIO Mpou3BOAHON. HaxoxneHne HanOombIIero, HANMEHBIIETO 3HAYCHUS U
9KCTPEMAJIBHBIX 3HAYCHUH (DYHKITHH.
[IpakTryeckne 3aHATHS 2
T 1. Wurerpan u nepBoobpasHas. Teopema HeroToHa-Jleii6Hu1IA.
ema 9.3 [TpumeHeHHe WHTErpalia K BBIYUCICHHIO (PM3MYECKUX BEJUYMH U TLIONIA ICH.
Heproobpasasu [~ Gota 06 12 33,34, V1, V2
WHTErpa. amocTosTenbHast pabota 00yJaronxcs o ,34,V1, V2,
Tpumenerue 2. Ilpumenenne ONPE/ICNICHHOT0 MHTErpaila JUls HAXOXKICHHUS IUIOMAM KPUBOIMHEIHO# Tpanemy. Popmyrna y8,y¥23
HHTerpaa Hbrorona—Jleiibuuna.
3. Ilpumeps! npuMeHeHHs MHTETpaIa B PU3NKE U TEOMETPHH.
4. TpennpoBouHas paboTa 10 BEIMHUCICHHUIO ONIPEAEICHHBIX HHTETPAJIOB U HX NPUMEHECHHE
Pasnen 10 OIEeMEHTBI TEOPUU BEPOATHOCTEN U MaTEMaTUYECKON CTATUCTUKU
CamocrosiTenbHas paboTa 00yJarommuxCs 12
1. CoObITHE, BEpPOSITHOCTD COOBITHS, CIIOKEHNE U YMHOXKEHHE BEPOSITHOCTEH.
2. TlonsTre o He3aBHCUMOCTH COOBITHH. JIMCKpeTHas citydyaiiHas BEIMYMHA, 3aKOH €€ paclpe/ieIeHus.
Tema 10.1 3. Ywucnossie XapaKTepPUCTHKHU JTUCKPETHOH ciy4daifHOH BenmuuHbI. [IoHSITHE 0 3aKOHE OOIBIINX YUCET. 33.34. V1. Y2
IEMOHTHL TCODHH 1. 3ayumBaHHe ONpeAEIECHHI, pelIeHUe 3aj1a4 10 TeMe, PEIICHHE NPUK/IA/HBIX 334 V8 vy
% 4. Jloknan: «Cxema IMOBTOPHBIX UCIIbITaHUH bepHyumy ’
BEPOSITHOCTEH o
5. 3ayuuBaHHe HOBBIX MOHSITHH M IpaBui. PellieHne TpeHUPOBOYHBIX 33124
[IpaxTryeckue 3aHATHS 2
1. Knaccudeckoe onpeseneHe BeposSTHOCTH, CBOHCTBA BEPOSTHOCTEH, TEOPEMa O CyMME BEPOSITHOCTEN.
2. Beuncaenue BepositHocteil. ITpukiiagHbIe 33134,
Tema 10.2 CamocrosTenbHas paboTa 00yJaromuxcst 12
OneMeHTHI 1. TlpencraBieHue AaHHBIX (TaOJIUIIBL, AUATPaMMBbl, rpaduK), TeHepabHask COBOKYITHOCTD, BBIOOPKA, CpEaHee 33,34,¥1, VY2,
MaTeMaTHYECKOU apudmernueckoe, Meauana. [ToHsTHE 0 33]a9aX MaTEMAaTHYECKON CTATUCTHKH. V8.,¥23
CTaTUCTHKHU 2. PericHue npakTHUECKUX 33]a4 C IPUMCHEHUEM BEPOSTHOCTHBIX METOOB.

Pasgen 11

YpaBHEHMS] U HEPABEHCTBA
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IIpaxTuyeckue 3aHATHS
1. Kopuu ypasaenuii. PaBHocnnpHOCTE ypaBHeHUH. [IpeoOpa3oBanue ypaBHCHHA.
2. OcHOBHBIC IPHEMBI PEUICHHS ypaBHEeHNH. Permenne cucteM ypaBHEHHH.

Tema 1.1 CamocrosTenpHas padoTa 00ydJaromuxcs 12 3321 34, 32’2’ v3,
vp aB}ifp}ggII{gH;P%CTeMH 3. PammonainbHbIe, UppaMOHATBHEIC, TOKA3aTEIBHBIC U TPUTOHOMETPHYCCKUE YPABHCHUS U CHCTEMEI. ¥ 3}31761 3;157713 ’
4. PaBHOCWILHOCThH YPaBHCHHIA, HCPABCHCTB, CUCTCM.
5. OcHOBHBIC IPHEMBI UX PEUICHUS (Pa3JI0KEHUE HA MHOXKUTEIH, BBEJICHHE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA,
rpaguyeckuii MeTon).
Tema 11.2 CamMocrosTenbHas padoTa 00yJaroIuXCs 12 33,34,V2, V3,
HepageHcrsa 1. ParrionanbsHbIe, HppaMOHaIbHEIE, TOKA3aTeIbHBIC U mpucoHoMempuyeckue HepaBeHCTBA. OCHOBHBIC IPUEMBI X V4 ,V12,V13,
p penieHusl. Y16 V17
Tema 11.3 [IpakTHueckue 3aHITHS 4
Hcnons3oBanne 1. Mcniosib30BaHKEe CBOWCTB M IpadMKOB DYHKIMH JJIs peIeHUs] YPaBHCHUN M HEPABCHCTB. 33.34. V2. V3
cBoifctB U rpadukoB | CamocTosTenbpHas paboTa 00yJarOmIXCs V4 V12, V13,
byHKIUY IpH 5 1. Meroxa unreppanos. M300pakeHne Ha KOOPAUHATHON MJIOCKOCTH MHOXECTBA PELICHUH YpaBHCHUH U 12 V16vi7
pelIeHIH ypaBHEHUH 1 HEPABEHCTB C JBYMSI IEPEMEHHBIMH M UX CHCTEM.
HEPaBCHCTB 2. Pemenue ypaBHEHHUI 1 HEPAaBEHCTB C HCIOJIh30BAHUEM CBOMCTB M rpayUKOB () yHKITHH
CamocrosiTenbHas paboTa 00y4aromuxcs 10
Tema 11.4 1. TIpumMeHeHHWE MaTeMaTHYSCKUX METOOB IS PEIICHHS COAEePKATEIBHBIX 3a1a4 U3 Pa3INYHBIX 00JacTell HayKu 33,34, Y2, V3,
[IpuknaaHkle 33124 1 IPAKTHKH. . V4 .V12, V13,
2. HVuTepmpeTamus pe3yiabTara, ydeT pealbHbIX OrpaHHIeHHH. V16 V17
3. Pemenue 3ama4 Ha onTHMYM, Jokiaa: «VcclieoBaHie HEPaBEHCTB C IIAPaAMETPOMY
IIpomexyTounas
arrecTanui CamocTosaTensHas paboTa obydarommxcs B (popMe BBHINOTHEHUS JOMAIIHEH KOHTPOIBHOM paboThl «Iloka3aTenpHas u 10
sorapudmuyeckast GyHKITHI
DK3aMeH 6

Bcero:

308
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3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUIIJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
odecre4eHuI0

OcBoenue nporpammbl guctuiuiabl «I1J[.02 Maremarukay» npeamnoiaraet
Hajau4ue B MPpodecCHOHANIBHOW 00pa30BaTEIbHON OpraHU3alMM, peau3yrollen
0o0pa3oBaTeNpbHyI0 MPOTPaMMy CpelHero ooOIero oOpa3oBaHHs B TMpefenax
ocBoenusi OIIOII CIIO nHa 6a3e ocHOBHOrO oOIIero 00pa3oBaHUSA, Y4EOHOTO
KaOuHeTa, B KOTOPOM MMEETCS BO3MOXHOCTH OOECIeuuTh O00ydaromuMcs
cBoOOAHBIN nocTyn B VHTepHEeT BO Bpemsi Y4eOHOTO 3aHATHS U TEPUOJ
BHEyueOHOW nearenbHocTH. [lomemenne kaOuWHeTa OMKHO YAOBIETBOPATH
TpeboBanmsiM CaHUTAPHO-IMUAEMHUOIOTHIECKUX TIpaBmiI U HopMaTuBoB (CanlluH
2.4.2 No 178-02) m ObITb OCHAIICHO THUIIOBBIM OOOPY/IOBaHHUEM, YKa3aHHBIM B
HACTOALIMX TPeOOBAaHUAX, B TOM YHUCIIE CIIEUAIN3UPOBAHHON yueOHOW MeOeIbIo U
CpelcTBaMH O0Yy4YeHUs, TOCTATOUHBIMU JIJIsi BBHITIOJHEHUS TPeOOBAaHUM K YPOBHIO
HOJIFOTOBKU O0yYarOIIUXCSl.

B xabunere n0JKHO OBITh MYJIbTUMEIUWHOE 00OpPYIOBAaHUE, TIOCPEICTBOM
KOTOPOTO0 YYacTHHKHM OO0pa30BaTeIbHOrO Ipoliecca MOTYyT IMPOCMATPUBATh
BU3yallbHYI0  HMHGOpMAIMIO [0  MaTeMaTHKe, CO3/laBaTb  IPE3eHTAIUH,
BUJICOMATEpHaibl, WHBIE JTOKYMEHTH. B cocTaB y4eOHO-METOIUYECKOTO U
MaTepUaIbHO-TEXHUYECKOTO o0ecrniedeHus MIPOTPAMMBI JTUCITUTITHBI
«MaremaTuka: anredpa U Hadaaa MaTeMaTHUYECKOTO aHAIIN3a; TEOMETPHS BXOJIAT:

* MHOTO(YHKITMOHATFHBIA KOMIUJIEKC TPEINo1aBaTels;

* HarJisiHbIe TOCOOUS (KOMIUIEKThI y4eOHBIX TaOJIUII, MJIAKaTOB, OPTPETOB
BBIIAIOIINXCS YICHBIX-MaTEMaTHKOB | JIp.);

* THPOPMAIIMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;

* SKpaHHO-3BYKOBbIE MOCOOUSI.

O6opynoBanne kaOuHeTa: MeOenb ydeHUWYeckas; pabodee MECTO
npernojiaBaresnis, TPpUOyHa s BBICTYIUICHUH; HHGOPMAIIMOHHO-TEMATUYECKUN
CTEH[I.

Texnuueckue cpeacrtsa oOydeHHUs: JocKa JUIsl MHUCbMa MEJIOM, CTEHIbI C
y4aeOHOM nHpOpMaIIHeH.

3.2. UudopmannoHHoe odecnevyeHue 00yueHust

3.2.1. OcHOBHbBIE HCTOYHUKH
1. Maremaruka. 10-11 xmaccel. Anrebpa W Hadalla MaTEeMaTUYECKOTO
aHanuza, reomerpus. Il'eomerpus. VYueOnuk OI'OC. B.D.byryzos, B.B.
[IpaconoB—M: U3parenbctBO: «IIpocBemenue», 2017.
2. byry3oB B.®., [Ipaconos B.B. Maremaruka. 10-11 kmaccel. Anre6pa u
HayaJila MaTeMaTUIeCKOro aHaiu3a, reometpus. ['eomerpus. / — M.: TIpocseienue,
2019.

3.2.2. JIONOJTHUTEIbHbIE HCTOYHUKH
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1. boromosioB, H. B. Anre0pa u Hawana aHanuza : ydyeOHOEe mocoOue st
cpeadero mnpodeccuoHanbHOoro obpazosanusi/ H. B. boromonoB. — Mockaa :
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. — Texkcr : snexktponssii // ObC IOpait [caiiT]. —
URL.: https://urait.ru/bcode/449037 (31eKTpOHHOE U3IaHUE).

3.2.3. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEIeKOMMYHUKAIIMOHHOM
cetu «AHTEpHET

1. reshuege.ru — OOpa3oBaTeNbHBIA IMOPTAd I IOJATOTOBKH K
sk3aMeHam Jmutpus I 'ymuna

2. alexlarin.net — Caiitr Auekcangpa JlapuHa I8 OKa3aHWS
MH(OPMAITMOHHON MOAIEPKKU CTYIEHTOB U aOUTYPUEHTOB

3. mathege — oTkpbIThIl Oank 3aganuii EI'D

4. balahninalg.ucoz.ru co6ctBennslii caiit banaxuunoit JIL.I'.

3.2.4. llepevyeHb NPOrpPaMMHOI0 OOecreYeHust

1. Microsoft Word
2. Microsoft Excel
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUIIIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3yJIbTATOB 00y4YeHMsI

Pesynbrarsl 006yueHus

(I)OpMI)I 1 MCTOJIbl KOHTPOJIA U OUCHKU

3HaHue:

3HAUCHHE MATEMaTUYCCKOM HayKu IS peUIeHUus 3ajad,
BO3ZHUKAIONIUX B TEOPUH W MPAKTUKE; MHUPOTY U B TO XKe
BpeMsl OTPAaHUYCHHOCTb MPUMEHEHUS MaTEMaTHYECKUX
METOJIOB K aHaIM3y U HCCIEIOBAHUIO IIPOLIECCOB U
SIBJICHW B TIPHUPOJIE M OOIIECTBE

OneHka Ha MPaKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TecTa
OLICHKA 3@ JJOMAIIHIO KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0O0yUEHHMS)
OLICHKA TI0 HTOTaM JK3aMeHa

3HAYCHUC IIPAKTUKH W BOIIPOCOB, BOSHHUKAIOIINX B caMmoit
MAaTEMAaTHKEC JJIs q)OpMI/IpOBaHI/ISI u Pa3sBUTUA
MaTeMaTH4YECKOM HAayKU; HCTOPHIO PpPa3BUTHA [IOHATUA

OHeHKa Ha NPaKTUYCCKUX 3aHATUAX
OILICHKaA I10 pC3yJIbTaTaM BBIIIOJIHCHHUA TECTa
OIICHKA 3a JOMAIIHIOKO KOHTPOJbHYIO

qucIa, CO3IaHus MaTeMaTHIECKOTO aHanm3za, | paboty (s 3a09HOH HopMbI 00yUIeHNS)
BO3BHUMKHOBCHUA U PA3BUTHA I'COMCTPUN OILICHKaA I10 uTOoraM 3K3aMcEHa

OreHKa Ha MPAKTUYECKUX 3aHATHIX
YHHUBEPCATbHBIN XapakTep 3aKOHOB JIOTHKH | OIIEHKA IO PEe3yJIbTaTaM BBITOJHECHUS TeCTa

MaTeMaTHYECKUX PACCYXKICHUH, HX TNPUMEHHUMOCTb BO
BCEX 00JIaCTIX YEJIOBEYECKON AesITeTbHOCTH

OLICHKA 32 JOMAIIHIO KOHTPOJIbHYIO
paboty (amns 3204HOM HOPMBI 0OyUEHS)
OLICHKA [0 HTOraM 3K3aMeHa

BEPOSITHOCTHBI ~ XapakTep
OKpY>KaloIero Mupa

pPasIM4HBIX  IPOILECCOB

OueHka Ha MPAKTHYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TECTa
OLICHKA 32 JOMAIIHIO KOHTPOJIBHYIO
paboty (amst 3a09HOM (HOPMBI 0OYIEHH)
OLICHKA TI0 HTOTraM JK3aMeHa

VYwmenue:

BBITIOJIHSATH apU(QMETHUECKHE IECHCTBHUS, COYETas! yCTHBIC U
MUCBbMEHHBIE MPHUEMBbI, TPUMEHEHHE BBIYUCIUTENBHBIX

YCTPOMCTB; HAxXOIWUTb 3HAYEHUS KOPHsS HAaTypaJbHOU
CTENEHH, CTENEHH C palMOHAIBHBIM  I10Ka3aTeleM,
norapudma, UCTIOTb3YS IpH HEOO0XOIUMOCTH

BBIUMCIIUTEIbHBIE YCTPONCTBA; TOJIH30BAThCA OIEHKOW W
NPUKUAAKON NP MIPAKTUIECKUX pacyeTax

OueHKa Ha OPaKTUYCCKUX 3aHATUAX
OLICHKA [0 Pe3yJIbTaTaM BBITIOJHEHHS TECTa
OLICHKA 3a JOMAIIHIO KOHTPOJIbHYIO
paboty (a5 3204HOM HOPMBI 0OyUEHYIST)
OLICHKA 10 UTOTraM 3K3aMeHa

NPOBOJWTH TIO M3BECTHBIM (OpMyJIaM |  IpaBUIaM
npeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHHH, BKIIFOYAIOIINX
CTENEHH, PaJUKaIbl, JOrapu(GMbl U TPUTOHOMETPUYECKHE
GyHKIMH

OreHKa Ha MPAKTUYECKUX 3aHATHAX
OLICHKA T10 Pe3yJIbTaTaM BBIIOJHEHUS TECTa
OLICHKA 3 JOMAIIHIOI KOHTPOJIBHYIO
paboty (st 3a09HOM (HOPMBI 0OYIEHH)
OLICHKA 110 HTOr'aM JK3aMeHa

BbIYUCIATH 3HAUYCHUS YHCIIOBBIX 1 6yKBeHHBIX BBIpa)KeHPIfI,
OCYIIECTBIISIS HEOOXOTUMBIC MOJICTAHOBKH "
npeoOpa3oBaHuUs

OueHKa Ha NPaKTUYCCKUX 3aHATUAX
OIICHKa I10 pE3yJIbTaTaM BBIIIOJIHCHHA TECTaA
OLICHKA 3a JOMAIIHIO KOHTPOJIbHYIO
paboty (a5 3204HOM HOPMBI 0OyUEHYIST)
OLICHKA 10 HTOTaM K3aMeHa

OIpeaciiATh 3HAYCHUC q)YHKHI/II/I 10 3HAYCHUIO apTyMCHTa
IIpU pa3iInIHbIX croco0ax 3agaHusd (I)YHKL[I/II/I

OneHka Ha MPAKTUYECKUX 3aHITHAX
OLICHKA I10 pe3yJIbTaTaM BBIIIOJTHEHUS TeCTa
OLICHKA 3 JOMAIITHIOI KOHTPOJIBHYIO
paboty (ams 3a049HOM (HOPMBI 00yIEHN)
OLICHKA 110 UTOT'aM IK3aMEHa

CTpOUTH rpa)uKu U3YUEeHHBIX (DYHKINN

OreHKka Ha MPAKTUYECKUX 3aHATHAX
OIICHKA I10 Pe3yJIbTaTaM BBIITOIHEHHUS TeCTa
OLICHKA 32 JJOMAILIHIOK KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 00yUEHMST)
OLICHKA TI0 HTOTraM JK3aMeHa
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OIUCHIBATh 1O IpadUKy MOBEACHUE U CBOMCTBA (DYHKITHA,
HaxomuTh 1O rpaduky GyHKOMM HauOonpLIKE U
HaMMEHbBIIINE 3HAYCHUS

OreHKka Ha MPAKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TecTa
OLICHKA 32 JJOMAILIHIOI KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OyUEHHST)
OLICHKA TI0 HTOTraM JK3aMeHa

peliaTh ypaBHEHUS, MNPOCTEHIIME CHCTEMbl YpaBHEHUH,
UCIIOJIB3Ysl CBOMCTBA (PYHKIIMH U UX rpaduKoB

Or1ieHKa Ha TPAKTUIECKUX 3aHITHSIX
OIICHKA I10 pe3yJibTaTaM BBITIOJHCHUS TECTA
OLICHKA 32 JJOMAIITHIOI KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 0OyIEHH)
OIICHKA 110 HTOTaM DK3aMEHa

BBIYUCJIATH IMPOU3BOJHBIC DJICMCHTAPHBIX
HCIIOJIB3Ys CIIPABOYHBIC MaTCpUaAJIbl

dynxumi,

OreHka Ha MPaKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOIHEHHUS TECTa
OLICHKA 32 JOMAITHIOI0 KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OyUEHIS)
OLICHKA T10 UTOraM JK3aMeHa

UCCIIeIOBaTh B TNPOCTEHINIMX choy4asx (QYHKIUH Ha
MOHOTOHHOCTb, HAaXOOUTh HauOOJIBIIMNE WM HAUMEHBIINE
3Ha4eHUs! (QYHKUUH, CTPOUTh TIpadMKH MHOTOUWIEHOB C
UCIIOJIb30BaHUEM alllapaTa MaTeEMaTUUECKOIO aHAIN3a

OrnieHKa Ha MPAKTUYECKUX 3aHITHSX
OLICHKA [0 Pe3yJbTaTaM BBITIOJHEHHS TECTa
OLICHKA 32 JOMAIIHIOIO KOHTPOJIbHYIO
paboty (asns 3204HOM HOPMBI 0OyUEHS)
OLICHKA [0 UTOraM 3K3aMeHa

permarb panHrOHAIIBHBIE, IOKa3aTeJIbHbIE 31
sorapu()MUYECKUE YPaBHEHUS U HEPABCHCTBA

OreHKa Ha MPAKTUYECKUX 3aHATUAX
OLICHKA I10 Pe3y/IbTaTaM BBIOJHEHUS TeCTa
OLICHKA 32 JOMAITHIOI KOHTPOJIBHYIO
paboty (amnst 3a09HOM (HOPMBI 0OYIEHH)
OIICHKA 110 UTOTaM DK3aMEHa

COCTaBJIATH YPpaBHCHUA 110 YCJIOBUIO 3aJla4U

OueHKa Ha ONPAaKTUYCCKUX 3aHATUAX
OLICHKA [0 Pe3yJbTaTaM BBITIOJHEHHS TECTa
OLICHKA 32 JOMAIIHIO KOHTPOJIBbHYIO
paboty (amns 3a04HOM HOPMBI 0OyUEHYS)
OLICHKA [0 UTOraM 3K3aMeHa

HCIIOJIb30BATh IS IPHOIIDKEHHOTO PeIICHUS YpaBHEHHH U
HEpaBEHCTB TpaduyecKuil MeTo T

OueHka Ha MPAKTHYECKUX 3aHATHAX
OLICHKA I10 Pe3y/IbTaTaM BBIOJHEHUS TeCTa
OLICHKA 3 JOMAIITHIOI0 KOHTPOJIBHYIO
paboty (amnst 3a09HOM (HOPMBI 0OYIEHU)
OLICHKA TI0 HTOr'aM JK3aMeHa

n300paxkaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOYXKECTBA
peLIeHUI IPOCTENIINX YPAaBHEHUM U UX CUCTEM

OueHKa Ha NPaKTUYCCKUX 3aHATUAX
OIICHKa I10 pE3yJiIbTaTaM BBIIIOJIHCHUA TECTa
OLICHKA 3a JOMAIIHIO KOHTPOJIbHYIO
paboty (a1 3204HOM HOPMBI 0OyUEHYIST)
OLICHKA [10 HTOraM K3aMeHa

pemarh IMpocTelline KOMOMHATOPHBIE 3aJadd METOJ0M
nepedopa, a TAKKe ¢ UCII0JIb30BAHUEM U3BECTHBIX (hOPMYII

OreHka Ha MIPAKTHYECKUX 3aHATHIX
OLICHKA [0 Pe3yJIbTaTaM BBITIOJHEHHS TECTa
OLICHKA 3 JOMAIIHIOI KOHTPOJIBHYIO
paboty (a5 3204HOM HOPMBI OOyUEHYIST)
OLICHKA 10 UTOraM 3K3aMeHa

BBIYUCJIATE B HpOCTeﬁH.IPIX ClIydasx BEPOATHOCTU COOBITHI
Ha OCHOBC I1OACYETA YUClia UCXO0a0B

OneHka Ha MPAKTUYECKUX 3aHITHAX
OIICHKA I10 Pe3yJIbTaTaM BBIITOITHEHHUS TeCTa
OLICHKA 32 JJOMAILHIOI KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OyUEHMS)
OLICHKA TI0 HTOTaM JK3aMeHa

pacCrio3dHaBaTh HA YCPTCIKAX U MOJACIIAX MPOCTPAHCTBCHHBIC
(bOpMLI; COOTHOCUTb  TPCXMCPHBLIC O0BEKTBI C HX
OITMCAaHUsAMH, I/1306pa)KeHI/I$[MI/I

OHCHKa Ha NPaKTUYCCKUX 3aHATUAX
OLICHKA I10 pe3yJIbTaTaM BBIIIOJTHEHUS TeCTa
OLICHKA 32 JJOMAILIHIOK KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 00yIEHH)
OLIGHKA 110 UTOT'aM IK3aMEHa

ONMCHIBAaTh  B3aMMHOE  PACIIOJIOKEHUE
IJIOCKOCTEN B IPOCTPAHCTBE

OpAMBIX u

OL[GHKa Ha NPAKTUYCCKUX 3aHATUAX
OIICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHUA TECTA
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OIICHKA 32 JIOMAITHIOI KOHTPOJIbHYIO
paboty (11 3a09HOH (OPMEI 0O0yUEHNS)
OIICHKA I10 HTOTraM 3K3aMeHa

aHAIM3MPOBATh B  NPOCTEMIIMX  cIydasx
pacrnonoxeHue 00bEeKTOB B IPOCTPAHCTBE

B3aMHOC

OreHka Ha MPAKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TeCTa
OLICHKA 32 JOMAITHIOI0 KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0O0yUEHHS)
OLICHKA T10 UTOraM JK3aMeHa

I/I306pa)I(aTL OCHOBHBIE MHOTOI'PaHHHUKH W KPYIJIBIC TEJIa,
BBINIOJIHATH YCPTEIKU IO YCIOBHUAM 3aa49

OrieHKa Ha TPAKTUYECKUX 3aHITHSIX
OIICHKA I10 Pe3yJIbTaTaM BBITOIHEHHUS TECTa
OLICHKA 32 JJOMAIITHIOI KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 0OyIEHH)
OIICHKA 110 HTOTaM DK3aMEHa

pemarb TUTAHUMETPUIECKUE " npocTeiinue
CTepEOMETPHUYECCKHE 3aa4n Ha HaXOXKICHUE
TCOMETPHYCCKUX BEIWYWH (IUIMH, YIJOB, IUIOMIAJCH,
00BEeMOB)

OrieHKa Ha MPAKTHYECKUX 3aHATUAX
OIICHKA I10 pe3yJibTaTaM BBITIOJTHCHUS TECTA
OIICHKA 32 JIOMAIITHIOK KOHTPOIBHYIO
paboty (ams 3a09HOM (HOPMBI 0OyIEHH)
OLICHKA 110 UTOTaM dK3aMeHa

HCIIOJI30BaTh IIpU PCHICHUH CTCPCOMCTPUUYCCKUX 3aaaq
IIaHUMETPUICCKUEC Q)aKTBI 1 METOBI

OreHKa Ha MPAKTUYECKUX 3aHATUIX
OIICHKA IO Pe3yJIbTATaM BBITOJTHECHUS TeCTa
OIICHKA 32 JJOMAIITHIOI KOHTPOJIbHYIO
paboty (amns 3a04HOM HOPMBI 0OyUEHS)
OIl€HKA II0 UTOraM dK3aMeHa

IMPOBOAUTH NOKa3aTCJIbHBIE PACCYXXACHUA B XOA€ PCIICHUA
3ama4

OueHka Ha MPAKTHYECKUX 3aHATHAX
OILICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHHUA TECTa
OLICHKA 32 JOMAIIHIO KOHTPOJIBHYIO
paboty (amst 3a09HOM (HOPMBI 0OYIEHH)
OLICHKA TI0 HTOTraM JK3aMeHa

WCIIONB30BaTh NPHOOPETCHHBIE 3HAHUS W YMEHHS B
MPaKTUYECKON JEATEIHOCTH U MMOBCEIHEBHON KU3HU JJIA:

o IPAKTUYECKUX pacueToB NO ¢opMmynaMm, BKIOYas
(bopMyIIbl, cofepKalIue CTENeHH, PaguKalbl, JOrapr(Mel
U TPUTOHOMETpUYECKHe (YHKIHMH, HCHOIB3YsS MpHU
HEOOXOIUMOCTH CIPaBOYHBIE MaTepUalibl M MPOCTEHIINE
BBIUHCIIUTEIBHBIE YCTPOICTBA;

o ONHUCAHWS C TOMOIIBIO  (YHKUUH
3aBUCUMOCTEM, NIPECTaBIICHUS 150,
UHTEpIPETANH TPaQHKOB;

Pa3IHMYHBIX
rpapuyuecKH,

e peleHus TNPHUKIATHBIX 3aJa4, B TOM 4YHCIeE
COLIMAJILHO-3KOHOMHYECKUX u (buznuecKux, Ha
HauOoOJbIIME W HaMMEHBIINE 3HAYEHUS, HA HaXOXICHHE
CKOPOCTH U YCKOPEHHS;

e TIOCTPOCHUS U HCCIIeIOBAHUS MPOCTEHIIINX
MaTeMaTHUYEeCKUX MOJICIICH;
e aHaIm3a peabHBIX YHCIIOBEIX JIaHHBIX,

NpE/ICTABICHHBIX B BUJIE TUarpaMm, rpapuKoB;
o aHanmu3a WHPOPMAIIUH CTATUCTHIECKOTO XapaKTepa,

o HCCIEOBaHUS (MomenupoBaHMS) HECIIOXKHBIX
MPAKTUYECKUX CUTyaI[Mil Ha OCHOBE M3YYCHHBIX (HOPMYJ U
CBOWCTB uryp;

e BBIUHCICHUS OOBEMOB M IUIONIAJIEH TOBEPXHOCTEH
NPOCTPAHCTBEHHBIX TEJI MPH PEHICHUH HPAKTHYECKHX
3a1a4, MCHONb3Yysl NpPU HEOOXOIMMOCTH CIPAaBOYHUKU U
BBIYMCIIUTENIbHBIE YCTPOUCTBA

OreHKa Ha IPAKTHYECKUX 3aHATHAIX
OLICHKA [0 Pe3yJIbTaTaM BBITIOJHEHHS TeCTa
OLICHKA 32 JOMAIIIHIOI KOHTPOJIBHYIO
paboty (a5 3204HOM HOPMBI 0OyUEHYST)
OLICHKA [0 UTOraM 3K3aMeHa
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4.2. MeToanyeckue MaTepHuaJIbl, ONpe/e/sAoNIue MPoieaypbl OeHUBAHUS
YPOBHS CPOPMHUPOBAHHOCTH 3HAHUU U YMEHUM

4.2.1. Kpurepuu olleHUBAHMS BBINIOJIHEHUS TECTA

Tect mpoBoauTCS /151 0000IIEHUS MaTepralia 1Mo TeMe WK pazaeny. CaMbiM
MPOCTBIM TECTOM SBJIICTCS aJbTCPHATHBHBIM TeCcT. IlpemomaBarens IHUKTYeET
BOMPOCHL. JIMCT mJi1 OTBETOB pa3pe3acTcsl Ha IMOJIOCKH M TIOJIOCKH Pa3Iar0TCs
ydamuMcs. Ha HUX Hy)KHO 3ammmcaTtbh HOMEP BOMPOCA U OTBETUTD «J1a» WM «HETY.
OlieHKa «OTJIMYHO)» CTAaBUTCS, €CJIM 0e3 oImMOO0K BEIMOJIHEHO 20-23 3amanus u3 25;
OIICHKA «XOPOIII0» CTABUTCS, €CIIM yUaluics oTBeuaeT BepHo Ha 18-19 Bompocos;
OIICHKA «YyJIOBJIECTBOPHUTEILHO» CTAaBUTCS, €CJIM YydYalluics 0e3 omuboK
CIIpaBIIsI€TCs C OTBETAaMHU Ha 12-17 BOmpocos.

4.2.2. Kputepun OnleHUBAHNS BbINOJHEHHUS TPEHUPOBOYHOM PadoOThI

TpenupoBouHass pa®oTa BBINOJHSETCS IOCIIE H3YyYEHUS TEOPUM IO TEME.
Pa3naercst ee TEKCT, ¥ BBITOJIHAOTCS 3aJaHUs B Iapax, rpyIax, UHAMBALYAJIBHO.
[IpenogaBaTens KOHTPOJUPYET OOBEM BBINOJIHEHHON pabOThl, NMPaBUILHOCTS,
OTBEUAET Ha 3aJaHHbIe BOIpOCchl. [Ipy HEOOXOAMMOCTHM HEKOTOpbIE 3alaHus
BBIIIOJIHAIOTCSL HA JIOCKE. YUalluecs CaMH OINPEAENSIIOT YPOBEHb YCBOCHHUS, TEMII
paboThl, OLIECHUBAIOT CBOIO JI€ATEIbHOCTh. 3aTEM yYalllMecs 3aIUIIAI0TCS IO TEME
Ha CBOEM YypOBHE. A HMEHHO: BBINOJHSIOT 3aJlaHUd U3 ATOW XK€ paboThl IO
yKazaHuio npenoaasaTens. OIEHKa «yAOBIETBOPUTENIBHO» CTAaBUTCS, e€ciid 0e3
OIIMOOK BBIMOJHEHO 2-3 3a7aHUsl M3 IEPBOIO YPOBHSA; OLEHKA «XOPOLIO)»
CTaBUTCSA, €CIM Yy4YalUMWCSA BBINOJHSAET 3aJaHus W3 BTOPOrO YPOBHS; OILICHKA
«OTJINYHO» CTABUTCS, €CIM ydaluiics 0e3 omMOOK cCIpaBiseTcs ¢ 3aJaHUusIMU
TPETHETO YPOBHS.

4.2.3. Kputepun olleHHBaHUSA CAMOCTOSITEJIbHOW UM BHEeay IMTOPHOM
padoThl, (10OMALIIHE) KOHTPOJIbHOM PadoThl 00YYAKOIINXCS

BreaynutopHasi camoctosTenbHas paboTa OLIEHUBAETCS TakK JKe, Kak M
oObIYyHAsi KOHTpOJbHas paboTa. OTMETKa «OTJIUYHO» CTABUTCA B CIEIYIOIIUX
cly4asx: pa0oTa BBINOJHEHA IMOJHOCTHIO, B JIOTMYECKUX PACCYXKACHUAX U
00OCHOBaHUSIX HET NPOOENOB MU OMMOOK, B PEIICHUH HET MaTeMaTH4YEeCKUX
omuOO0K (BO3MOXKHA OJIHA HETOYHOCTh, OMKUCKA, KOTOpask HE SIBISETCS CIEICTBUEM
HE3HAHUS WM HEMOHMMaHWs YyuyeOHoro wmarepuana). OTMETKa «XOpOIIo»
CTaBUTCS, €CJIM paboTa BHITIOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHMS 111arOB PEIICHUS
HEJI0OCTATOYHBI, JIOMYIIEHA OJIHA OIMMOKAa WM JBa-TPH HEI0YeTa B BBIKJIAJKAX,
yeprexkax wuiu rpadukax. OTMETKa «yIOBICTBOPHUTEIBHO» CTAaBUTCS, €CIIH
JOMyYIIEHO OoJiee OHOM OMMOKU WK 0oJiee IBYX-TPEX HETOYETOB B BBHIKJIAIKAX,
yepTekax Wwid rpadukax, HO y4alluicsl BiaJeeT 00s13aTebHBIMU YMEHUSIMH TI0
npoBepsieMoli Teme. PaboTa cuntaercs HEYJOBICTBOPUTEIHLHOM, €CIIM JOIMYIIECHBI
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CYIIIECTBEHHBIC OITMOKH, MMOKA3aBIITNE, YTO YYAIUICS HE BJIaJICET 0053aTeIbHBIMU
3HAHUSMU 110 TAHHOM TE€ME B IOJIHOU MEPE.
O6mas kinaccudukaiys onmooK.
1. I'pyObIe ommoOKwu:
o Hesnanue omnpenenenuid, teopeMm, (opmys, CHUMBOJIOB, €IUHUIL
U3MEPEHUS;
e HeymeHnue BbIICTUTH B OTBETE IIABHOE;
e HeymeHue npuMeHSTh 3HaHUS, aJTOPUTMBI IIPU PEIICHUU 3a/1a4;
e Heymenue nenatb BBIBOJIBI M 000OIIECHUS;
e HeymeHnue yntaTh 1 CTpOUTH TpaduKy;
e Heymenue ITOJIB30BATHCS IIEPBOMCTOYHUKAMU, y4€OHUKOM,
CIIpaBOYHUKAMU;
e [loTeps KOpHS WM COXpPAaHEHUE IOCTOPOHHETO KOPHS;
OTt6paceiBanue 6€3 00bSICHEHUI OJTHOTO U3 KOPHEH;
BrruncnurenbHble OMIMOKY, €CITM OHU HE SIBJISIFOTCS ONMUCKAMU;
Jloruueckue ONMIMOKHU.
. Herounocru:
Herounocts HopMyIupoBOK, ONpEeACIICHUN, TOHSTHH;
HemnomnHblil 0XBaT CBOMCTB WJIM OCHOBHBIX TPU3HAKOB MOHATHS;
3aMeHa HEKOTOPBIX OCHOBHBIX MPU3HAKOB BTOPOCTEIICHHBIMU;
HepannonanbHble METOABI PEIICHUSI WM UCIOJb30BAHUS CIIPABOYHON U
JIpPYTro¥ TUTEPATYPHI;
e Heymenue pemarsb 3a1a4uu, BHITIOJIHATH 3aaHUS B OOIIIEM BUJIE.
3. Hemouersr:
e HepanumonanbHble TPUEMBI BBIYUCICHUN U TPE0OpPa30BAHMIA.

e O o P e o o

4.2.4. Kputepuu oueHNBAHUS 3HAHUI U YMEHUIi 10 UTOramM
OCBOEHUS TUCIHUNIMHBI

IIpy oueHMBaHUKM 53K3aMEHALMOHHOTO OTBETA YYMUTBHIBAETCA YPOBEHB
MOHUMAHUSI M CTEIECHb YCBOCHUS TEOPUHU Kypca, YPOBEHb 3HAHUS (DAKTUUECKOTO
Marepuaia B O0BbEME MPOrpaMMbl, MPABUIBHOCTH (POPMYIHPOBOK OCHOBHBIX
MOHATUM W 3aKOHOMEPHOCTEM, JIOTHKA, CTPYKTypa M T'PaMOTHOCTb W3JI0KEHUS
BOIIPOCA, MCIOJIb30BAaHUE IMPUMEPOB MO AAHHOW MpoOJeMe, yMEHUE CBSA3aTh
TEOPUI0 C MPAKTUYECKUM IIPUMEHEHHEM, YMEHUE CIENaTh BBIBOJBI, yYMEHUE
OTBETUTH HA JIOMTOJTHUTEIBHBIE BOIIPOCHL.

OO0mMMH  KpUTEPUSIMH, OMNPEACISIIONMMU OLICHKY 3HAaHWWA Ha 3K3aMEHe,
SBJISIFOTCSL:

COTIHIHO» «XOpOIIOY «YZIOBJIETBOPHUTENIBHOY «HEYAOBJICTBOPUTEIBHOY
CTYICHT CTYACHT CTYHCHT IEMOHCTPUPYET CTYZCHT HE 3HACT 3HAYNTEIbHYIO
JEeMOHCTPHPYET JIEMOHCTPHPYET oOmme 3HaHU OCHOBHOTO | YacTh MPOTPaMMHOTO MaTepHaa,
rryOoKoe M ITPOYHOe JOCTaTOYHO MOJHOE Marepuaina 0e3 yCBOCHUs JIONyCKaeT CYIIECTBEHHbIE
YCBOEHHE 3HAHUH 3HaHUE HEKOTOPBIX CYIIECTBEHHBIX | OIIMOKH B ITPOIIECCE U3JIOKEHNUS,
IPOrpaMMHOTO IPOrpaMMHOTO M0JI0KEeHUH, popMynupyer HE 3HaeT OIpeJIeNICHU, TeopeM
MaTepuana, MaTepuana, OCHOBHBIE MTOHATUS, HO C
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HCUEPIBIBAOLIEE,
MOCJIEI0BATENBHOE,
TrPaMOTHOE U
JIOTUYECKHU CTPOMHOE
H3JI0XKEHHE,
MIPaBUIBHOCTD
(hOpMYITHPOBOK H
3aKOHOMEPHOCTE,
UCTIOJIb30BaHNE
MIPUMEPOB, YMEHUE
clienaTh BBIBOBI 110
U3JaraeMoMy
Marepuany

rpaMOTHOE
U3JI0KCHNE
MaTepuaa 1o
CYIIIECTBY,
OTCYTCTBHE
CYIIECTBEHHBIX
HETOYHOCTEH B
(opMyIHpOBKaxX
MIOHATHUH, yMeeT
CZIeaTh BBIBOABI IO
H3JIaraeMomMy
MaTepuaiy, HO Ipu
9TOM HEJ0CTaTOYHO
MOCJIEI0OBATENBHO H
JIOTHYIECKH U37araet
Mmarepuai, He
MIPUBOJUT IPHMEPBL,
JIOIyCKaeT
HEKOTOPbIC
HETOYHOCTH B
(hopMyIHpOBKax
TIOHATUN

HEKOTOPOI HETOUHOCTHIO,
3aTPYyIHIETCS B
MIPUBEICHUN TIPUMEPOB
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