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Pabouas mporpamMma AMCIUILIMHBI 0J100peHa Ha 3acedaHuu Kadeapbl 00X
JUCITUILINH CPETHEro MPOPECCHOHAIIBHOIO 00pa30BaHUsI.

[TpoTtokon ot 18.12. 2020 Ne 4

OTBeTCTBEHHBIN 32 pa3pabOTKy 00pa30BaTEIbHON MTPOTPAMMBI:

2-7 =
[IpenogaBarens 5 d E.B.KnnMmoBa
(moamnuce) (M.0. damunus)
Pazpabotuuku:
Py
[IpenonaBarens JL.I'. bamaxauna

(Toamuch) (1.0. ®amwmus)



1. OBIIIASA XAPAKTEPUCTHUKA PABOYEUN ITPOT'PAMMBbBI
JUCHUAIIJINHBI
[1J1.02 MaTtemaTuka

(MHIEKC, HAUMEHOBAHHME JUCITUTUIAHBI)

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

PabGouast mporpamma AUCHUIUIMHBI pa3paboTaHa Ha OCHOBE MHUChMA
JlenapTameHTa roCcy1apCTBEHHOM MOJIMTUKHU B cpepe MOATOTOBKH pabounX KaJpoB
nu JIIO «PexoMeHmanuu 1O OpraHu3alMy TMOJIYYEHHS  CPEAHEro OOIIero
oOpa3oBaHMsI B TIpefeiax OCBOCHHUS 0Opa30BaTENbHBIX MPOrPaMM CpPEIHETO
npodeccuoHanbHOr0 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIETr0 0Opa3oBaHUS C
yueToM TpeboBaHU (heepanbHBIX TOCYTaPCTBEHHBIX CTaHAAPTOB M MOTy4aeMoOn
npodecCuy WK CHEeNHATBHOCTH CPEIHETO MPO(PECCHOHATBLHOI0 00pa30BaHUs» OT
17 wmapra 2015 r. N 06-259 ¢ yueroM ©IpUMEpPHOM IPOTPAMMBI
o0111e00pa3oBaTebHON TUCHMIUIMHBI «MaremaTuka: airedpa U Hauvajla aHalu3a;
r€OMETPUS», PEKOMEHAOBAaHHON DefepallbHbIM T'OCYIAPCTBEHHBIM aBTOHOMHBIM
yupexaeHueM «DenepalibHbIi  UHCTUTYT pa3BUTHS oOpazoBanus» (OI'AY
«®H1PO») B KauecTBE MNPUMEPHOM MPOTpaMMbl ISl pPEANTH3alMU OCHOBHOW
npodeccuoHanbHOM oOpa3oBaTenbHO mporpamMmbel CIIO Ha 0a3e OCHOBHOTO
o0miero oOpa3oBaHusl C MOJYYEHUEM cpeaHero ooduiero obOpazoBaHus [IpoTokon
Ne 3 ot 21 urons 2015 r. (peructparmonnslii Homep peneHzun 373 ot 23 urons
2015 1. ®I'AY «OUPO»).

Pabouass mporpamMma  COOTBETCTBYET  O0S3aT€IbHOMY  MUHUMYMY
colepkaHusl cpeaHero (mosHoro) oOuiero oOpa3oBaHUsl, YCTaHOBJIECHHOMY
MunucTepcTBOM o0o0pa3zoBaHusi W Hayku P®, yTBepXJAeHHOMY MpPUKa30M

MunucrepctBa oOpazoBanus W Hayku Poccuiickoit @enepauun ot 05.03.2004
Ne 1089.

1.2. MecTo IMCHUIUIMHBI B CTPYKTYypPe 00pa30BaTeIbHOM MPOTrPaMMbl

Hucrumnaa  «[1/1.02 MartemaTuka» OTHOCUTCS K YHCITY TPO(UIBHBIX
JUCLIUIUIMH 00IIe00pa30BaTEeILHOIO IMKJIA U BXOJUT B COCTaB 00S3aTCIBHOM
npeaMmeTHon obnactu «Marematuka u uHpopmarukay OI'OC cpeanero ob1Iero
oOpa3oBaHUs.

3HaHUs, YMEHUA U HaBblkH, GQopmupyemble aucuurimHo «I1/1.02
Marematuka: anreOpa M Havaja MaTEeMaTHYECKOTO aHaliu3a; TeOMETPHUs»
HEOOXOIUMBI JIJI TIOCJICAYIOIIETO U3YYeHUS BCEX MUCIMIUIMH MaTeMaTUHYECKOro 1
00111eT0 €CTECTBEHHOHAYYHOT'0 Y4E€OHOTO IIHUKJIA.

1.3. Hespb U iIaHUpyeMble Pe3yJabTAThl 0CBOCHUSA TUCHHUILIMHBI
Henamu uzyuenus nucuumnibl «I1J1.02 MaTeMatrka sSBISIFOTCA:

- obecmieueHne YCIIOBUN TSI TOMYYEHHUS TPEACTABICHUA O COIUAIbHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTEMAaTUKH;



- oOecrieueHue YCIOBUM JUIS dbopmupoBaHUS JIOTUYECKOTO,
AJITOPUTMUYECKOTO U MAaTEeMaTUYE€CKOTO MBIIICHUS;

- oOecrieyeHHWe YCIOBUH IS TPUOOPETEHUS YMEHUNW TPUMEHSTH
MOJyYCHHBIC 3HAHUS TIPU PEUICHUM Pa3JIMYHbIX 3a/a4;

- obecrieyeHre yCJIOBUH JJI MOJTYyYCHHS MPEICTaBICHUN O MaTeMaTHKE Kak
4acTH  OOIICYEJIOBEUECKOM  KYJIBTYpPhl, YHHMBEPCAJbHOM  S3bIKE  HAyKH,
MO3BOJISIFOIIEM OINMCHIBATH U MU3y4aTh PEAIbHBIE MPOLIECCHI U ABJICHUS.

3agaun wu3ydeHus gucuumuinHbl  «[1/].02 Maremarrka» TpagulIMOHHO
pPEAU3YIOTCS B UETHIPEX HATPABIICHUSX:

- 0011ICEe TIPEACTABICHHUE 00 HACSIX U METO/IaX MAaTEMATHKH,

- UHTEJUIEKTYyJIbHOE PAa3BUTHE;

- OBJIaJICHHE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU,

- BOCIIUTATEJIbHOE BO3ACHCTBHE.

B pe3ynbraTe 0cBOSHUS NUCIUTUIHHBI O0YJYaIONTUICS TOJDKEH 3HATH (3):

- 3HaUYCHHE MATECMATUYCCKON HAyKH JUIS PCIICHHS 3a/ad, BO3HUKAIOIINX B
TEOPHH W TPAKTUKE, IMUPOTY M B TO JKE€ BPEMs OTrPaHUYCHHOCTH IMPUMEHCHUS
MaTEMaTHYSCKUX METOJIOB K aHAJIM3y W HCCIICIOBAHUIO MPOIECCOB U SBICHUN B
npupojie u oomectse (31);

- 3HaYCHHUE MPAKTHUKWA M BOIPOCOB, BO3HUKAIOIINX B CAMON MaTeMAaTHKE JIJIS
(GOpMUPOBAHUS U PA3BUTHS MAaTEMAaTHYCCKON HAYKH; HCTOPHIO Pa3BUTHUS IMOHATHUS
YHUClIa, CO3JaHMsS MaTEeMaTHYEeCKOTO aHalu3a, BO3HHUKHOBCHHMS W Pa3BHTHS
reomerpuu (32);

- VHHBEpPCAJIbHBIH  XapakTep 3aKOHOB JIOTHKA  MaTeMaTHYCCKUX
paccyXJICHUH, UX MPUMEHUMOCTD BO BCEX 00JIACTAX YCIIOBEUYCCKOM JCATCILHOCTH
(33);

- BCPOSTHOCTHBIM XapaKTep pPa3IM4HBIX IIPOIIECCOB OKPYKAIOMIETO MHpa
(34);

B pesynbTaTe 0cBOCHUS TUCHUTIITUHBI 00yYaromuics 10KeH yMeTs (Y):

- BBITIOJIHATHh apu(METUYECKUE JCHCTBUS, COUETasi YCTHbIE U MUCHMEHHBIE
MPUEMbI, IPUMEHEHNUE BBIYUCIUTEIBHBIX YCTPOMCTB; HAXOJIWUTh 3HAYCHHS KOPHS
HATypaJbHOM CTEIMEHU, CTENEeHM C paIlMOHAIBHBIM TIOKa3aresnaeM, jorapudpma,
UCTIONB3YSl TPH HEOOXOAMMOCTH BBIUMCIHUTEIBHBIE YCTPOMCTBA; MOJIB30BATHCS
OLICHKOW M MPUKHUIKON MPpHU IpakTuyeckux pacuerax (Y1);

- TPOBOAWTH MO W3BECTHHIM (opMynaM W TpaBuUiaM MPeoOpPa3OBAHUS
OYKBEHHBIX BBIPOKCHHH, BKIIOYAIONINX CTEMEHU, paauKallbl, JOTapupMbl |
TpuroHometpuueckue pyHkuuu (Y?2);

- BBIYUCIIATH 3HAYCHUS YHMCIIOBBIX M OYKBEHHBIX BBIPAKCHUH, OCYIICCTBIISISA
HEO0OXOIMMBIC MTOJCTAaHOBKH 1 IIpeoOpazoBanus (Y3);

- OTIpeeNATh 3HaUeHUE (PYHKITUU 10 3HAYCHUIO apTyMEHTa MPU Pa3THIHbBIX
cniocobax 3aganus ¢pyakiuu (Y4);

- cTpouTh rpaduku u3yuyeHHbIX Qynkiuit (Y5);

- ONUCHIBATH MO TpaduKy MOBEJACHHE U CBOMCTBA (DYHKIIMI, HAXOAHUTH IO
rpaduky QyHKIIMKA HAauOOJIbIITHNE U HAMMEHBITNE 3HaYeHUs (Y 6);



- pemiaTh YpaBHEHUs, NIPOCTEUIINE CHUCTEMbI YpPaBHEHUH, HCIOJIb3Ys
cBoiicTBa GhyHKIMM U ux rpaduxos (Y7);

- BBIYMCJISITH  MPOM3BOJHBIC  ABJIEMEHTApHBIX  (PYHKIUH, HCTOIB3YS
cripaBo4YHbIe MaTepuaibl (Y 8);

- HUCCJENOBAaTh B NPOCTEUINUX CIOydasx (PYHKIUM HA MOHOTOHHOCTD,
HaXOJIUTh HaWOOJIbIIME W HAUMEHBIIWE 3HAUYCHUS (PYHKIUH, CTPOUTH Tpaduku
MHOTOYJICHOB C HCIIOJIb30BAaHUEM alllapaTa MaTemMaThuieckoro ananusa (Y9);

- pelaTh palroHaIbHbIE, TOKa3aTeIbHbIC U JIOTapU(PMUIECKUE YPABHEHUS U
HepaBeHCTBa, (Y10);

- COCTaBJIAATh YPAaBHEHUS MO yCJIOBHIO 3a1aun (Y11);

- HCIOJIb30BaTh JJs1 MPHUOIMKEHHOTO PEUICHUS] YpaBHEHHUNW W HEPABEHCTB
rpaduueckuit meton (Y12);

- u3o0pakaTb Ha KOOPJAMHATHOM IIJIOCKOCTU MHOXECTBA PEIICHUI
MpOoCTEeUIUX ypaBHEeHUN U ux cuctem (Y13);

- pemaTh NpocTelIe KOMOMHATOPHBIE 3aa4d METOJOM Iepedopa, a TaKxKe
C UCTOJIb30BaHNEM U3BECTHBIX opmy (Y 14);

- BBIYUCIISATH B MPOCTEHIIMX CIy4yasx BEPOSITHOCTH COOBITUHA Ha OCHOBE
nojcuera yncia ucxoqoB (Y15);

- pacmo3HaBaThb Ha 4YepTeXkax M MOJENSIX MPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUIMHU, U300pakeHusMu (Y 16);

- OINHKCHIBaTh B3aMMHOE PACHOJIOKEHHE NPSIMBIX U IUIOCKOCTEH B
npoctpancTse (Y17);

- aHAIM3UPOBATh B MPOCTEHIIMX CIy4dasxX B3aUMHOE paCIOIOXKEHUE
00BEKTOB B npocTpaHcTse (Y 18);

- U300pakaTh OCHOBHBIE MHOTOTPAHHUKH W KPYIJIbIE TeEJa;, BBIMOJIHSITH
YEepTEKHU 10 ycaoBusaM 3aaad (Y19);

- peuaTh MIaHUMETPUUYECKHUE U MPOCTEUIIINE CTEPEOMETPUUECKUE 3aa4H Ha
HAaXOXJIEHUE TEOMETPUYECKUX BEIUYMH (IJIMH, YIJIOB, ILIOMIAJeH, OOBEMOB)
(¥20);

- UCIIOJIb30BaTh IpU  pEILICHHUH CTEPEOMETPUYECKUX  3a/ad
IaHUMeTpudeckue GpakTbl U MeTo bl (Y21);

- POBOJUTH TOKA3aTEIbHBIE PACCYKICHUS B X0/1€ pelieHus 3aaad (Y22);

- WCIOJb30BaTh MPHOOPETCHHBbIC 3HAHWS W YMEHUS B MPAKTUYECKON
NEATEeIbHOCTH U MOBCeAHEBHOM Ku3HU (Y23) msi:

- IPAaKTUYECKUX PacyeToB 1Mo (opMyiam, BKIOYas GOpMyIIbl, COAEpKaLIUE
CTETNICHU, PaJAMKAJIbI, Jorapu(mbl U TPUTOHOMETPUYECKHE (PYHKIIMH, HCIIOIB3YS
MpU HEOOXOJAMMOCTH CIPABOYHBIE MaTepHabl M MPOCTEHIITNE BBIUUCIUTEIIbHBIC
YCTPOMCTBA;

- OmUCaHus C TOMOIIbK  (YHKIMH  pa3IUYHBIX  3aBUCHUMOCTEH,
MIPEICTaBIICHUS UX TpadUuecKu, UHTEPIPETay rpaduKoB;

- perieHus] MPUKJIAAHBIX 337a4, B TOM YHUCJIE COIUATbHO-DKOHOMHYECKUX U
bu3nYecKuX, Ha HaMOOJIBIITNE U HAMMEHBIITNE 3HAYCHUS, HA HAXO0XKJICHHE CKOPOCTH
U YCKOPEHUS,

- IOCTPOEHUS U UCCIIEIOBAHUS TPOCTEMIIINX MATEMATUUECKUX MOJIEIIEH;



- aHajuu3a peaIbHBIX YHCIOBBIX JaHHBIX, NPEACTABICHHBIX B BUJE
JuarpaMm, rpauKos;

- aHanM3a UHPOPMAIIMK CTATUCTUYECKOTO XapaKTepa;

- Uccie0BaHus (MOIECTMPOBAHUS) HECIOXKHBIX MPAKTUUECKUX CUTYalluid Ha
OCHOBE U3y4YEHHBIX (POPMYII U CBOMCTB (Uryp;

- BBIUKCIICHUSI 00bEMOB U TUIONIAIeH TOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ
Opyu  pEeHIeHUH MPaKTUYECKUX  3aJad, HCIOJb3ysl TMpU  HEOOXOJIUMOCTH
CIIPAaBOYHUKH U BBIYUCIUTEIBHBIE YCTPONCTBA.



2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0bemM TUCUMILUIMHBI U BUABI y4eOHOH padoThl 1t 04HO GOpMBbI

00y4eHus
Bup yaebHo# paboThI O6bem yacoB
MaxkcumanbHasi yaueOHasi Harpyska (BCero) 468
OO0si3aTenibHas ayIuTOpHAs yueOHasi Harpy3Kka (BCero) 312
B TOM YHCIIC:
JeKyuu 124

npakmuyeckue 3aHAMuUs (6 Mom uucie mecmuposanue no umoz2am 188
nepeoco cemecmpa u3yyeHus OUCYUniuHbl)

CamocTtosTenpHas padora o0ydaromnierocs (BCero) 156

B TOM YHCJIC:

3ayuusanue oopmyn, npasuii, meopem, c80LUCM8 66
8bINOJIHEHUE UHOUBUOYANbHBIX 3A0AHUL 50
paboma Hao owubKamu 10
1n0020M0o6Ka OOKIA008 30

[IpomexxyTounast arrecrauuss B (opMe 5K3aMeHa [0 HMTOraM BTOPOTO CEMECTpa HW3y4YeHUs
JUCHHUTIIUHBI

2.2. O0bem yuyeOHOM AUCUHMILNIMHBI U BHABI y4e0HO padoThl 11l 3204HOH
(popmbl 00yueHust

Bun yuebHoit paboThl O0BeM yacoB

MakcumanbHas yuyeOHast Harpy3ka (Bcero) 468
OO0s3aTenbHas ayIMTOpHAs yueOHast Harpy3Kka (BCero) 26
B TOM YHCIIE:

JIeKYuu

npakmuyeckue 3aMamus (6 mMoM uyucie 3awuma  O0OMauiHeu 26
KOHMPOIbHOU pabombl)
CamocrositenpHas pabora oOyvaromierocs (Bcero) 442
B TOM YHCIIE:

peuterue mpeHupoB8OUHbIX YAPANCHEHUTL 200

CAMOCMOSIMENIbHOE U3YUEHUE PA30e08 200

3ayuusanue oopmyn, npasuii, meopem, c8oLUCM8 30

BbINOJIHEHUE UHOUBUOYANbHBIX 3A0AHULL 8

8bINOIHEHUEe QOMAaWHell KOHMPOJbHOU pabomul 40

1n0020M06Ka OOKNA008 10

[TpomexyTouHas aTTectanus B popme: 3alIUThI JOMAITHENH KOHTPOJILHOM paboThI U SK3aMeHa




2.3. TemaTu4yeckuii IJIAH M COAEPKAHNE TUCIUIIMHBI JJIS 0YHOU (pOPMBI 00yUeHUs

3HaHUA U
YMEHHUS,
HaumenoBanue (opmuposarnuio
Pa3IEIIOB 1 TeM Conepxanne yaeOHOTo MaTepuaina u GOpMbl OpraHU3AIUH JICATETHHOCTH 00YyJarOIIIXCsl O0beM yacoB KOTOPBIX
CIOCOOCTBYET
AJIEMEHT
IIPOrpaMMbl
1 2 3 4
Jlexuus: Ponb MaTeMaTUKH B HayKe, TEXHUKE, DKOHOMHUKE, HH(OPMAIIMOHHBIX TEXHOJIOTHIX U
Bsenenue IIPAaKTUYECKON NesATenbHOCTH. Llenu u 3a1aun n3ydeHnss MaTeMaTUKH IIPU OCBOCHUH 2 31,32
cnenuainbHocteit CI1O
Pasnen 1 PasBurue nmoHsaTHsA 0 Yucie 16
Jlekuuu:
1. Henbie u paumoHanbHble yucia. [eficTBUTENbHbIE YHCTIa. 2
2. Ilpubnmxennsie Beruncienns. KomriekcHele uncna
[IpakTuueckue 3aHATUS
1. Bremonnenue apudMeTHYECKUX ASHCTBUN HAJ YMCIIaMHU, COUETast YCTHBIC U MMChbMEHHBIC
Tema 1.1 HpHEMBT . . o
2. HaxoxneHue mpuOIMKSHHBIX 3HAUCHUH BEJIMUUH W IMOTPEITHOCTESH BBIYMCICHUH 8
Pa3Butue nousarus o o .
qene (abcomroTHOM M OTHOCI/ITCJIBHOI/I).u 33,34,V2,V3,
3. CpaBHeHHE YHCIIOBBIX BeIpaKeHH. Haxoxaenne ommoOok B mpeoOpa3oBaHUsmX U V4 V11
BBIYHCIICHUSIX
CamocTosTrenbHas paboTa 00y4yaronuxcs
1. 3akperneHre OCHOBHBIX CIIOCOOOB pelIeHUs YpaBHEHUN. BrInoaHeHne 3a1anuii mo
OTKPBITHIM TECTaM 6
2. Moknan: «HenpepbIBHBIE 1pOOH»
Paspen 2 Kopuu, crenenu u norapudmol 46
Jlexkunn
1. KopHu HaTypaJbHOM CTEIIEHH U3 YHCIIA U UX CBOMCTBA. CTENEHN ¢ PAllMOHAIEHBIMU
Tema 2.1 MMOKa3aTelsIMU, uX CBOMCTBA. CTENeHH C ASHCTBUTCILHBIMU IToKa3aTelaMu. CBoCTBa 4 33,34,V2,V3,
Kopnu u crenenn CTEIIEHH C NEUCTBUTEILHEIM IOKA3aTEIIEM. V4 V11
[IpakTuueckue 3aHATUS 10

1. Beoruncnenue u cpaBHeHHE KOpHEl. BrinoiHeHne pacyeToB ¢ paJuKaiamH.




o

Pemienue nppanyoHaabHbIX YpaBHEHHI

3. Haxoxknenue 3Ha4eHUH CTENEHEH ¢ pallMOHAIBHBIMU MOKa3aTensiMu. CpaBHEHHE

creneHeil. [IpeoOpa3oBanus BeIpakeHHM, COEPKALIMX CTEIIEHH.

4. Pemenue noka3aTelbHbIX YPaBHEHUM.

5. PemeHue npukiaaHbIX 3a/a4.
CamocrosTenpHas paboTa 00yJaromuxcs

1. BeinosHeHue HHAMBUYATbHBIX 33aHUH 110 PEIIEHUI0 UPPALMOHAIBHBIX U 6
MOKa3aTeJIbHBIX YPaBHEHUH, 10 MPEOOPa30BAHHUIO YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJIEPIKAIIMX PAIUKAIIBI

Jlekuun
1. OcHoBHoOe norapudmMuuecKoe TOXAeCTBO. [lecaTHUHbIE U HATypaJIbHbIE TOTaPU(PMBIL. 6
Tema 2.2 2. llpaBuna pevicTBuii ¢ norapudmamu. [lepexo Kk HOBOMY OCHOBaHHUIO.
Jlorapudm. 3. IlpeobpazoBanue norapuMUIECKIX BHIPAKEHUI
Jlorapudwm yucia [IpakTrueckue 3aHATHS
[IpeobpazoBanme 1. Haxoxxzaenue 3HaueHui noraprdma mo npou3BOILHOMY OCHOBAHHIO. 33,34,V2,V3,
anredpanvyecKux 2. Tlepexom oT 0IHOTO OCHOBAHMS K Ipyromy. Beruncienne u cpaBHEHUE JIorapu(MOB. 12 v¥4,V10, V11
BBIPAKEHUN 3. JlorapudmupoBaHnue u MOTEHIIMPOBAHUE BHIPAKECHU.
4. 1lpubnu>xeHHbIE BBIUMCICHUS U PEILIEHUS IPUKIIAHBIX 3aa4.
5. Pemenue norapupmMudeckux ypaBHEHUM.
CamocTosTenbHas paboTa o0ydyaronuxcs 8
Beruucnenue gorapugmoB, perieHue JorapupMuieckux ypaBHEHHH
Paznen 3 [IpsiMble ¥ IIOCKOCTH B MPOCTPAHCTBE 44
Jlexuuu:
Tema 3.1 1. BszanMmHoOe pacnojoXeHHe ABYX MPSIMBIX B IPOCTPAHCTBE. 33,34,V¥2,V3,
[TapannensHOCTH B 2. TlapannenbHOCTH MPSMOH ¥ MIIOCKOCTH. [lapaielbHOCTh TIOCKOCTEH. 4 V4,V12, V13,
IIPOCTPAHCTBE CamocrosrenbHas padora ooydaronxcs: 1. M3yuenue TeopeM o napaielbHOCTH B 4 V16 V17
IIPOCTPAHCTBE
Jleknun:
1. TlepneHaukynsipHOCTH NPSAMOM U MI0cKOCTH. [lepneHnuKymsip u HaKIOHHas. Yol
MEXy MPSMO U MIOCKOCTBIO. 4
Tema 3..2 2. YToJ MeXy IIIOCKOCTAMU. JIByrpanHblid yroir. [lepreHuKyIspHOCTh ABYX IIOCKOCTEH. 33,34, V2, V3,
[TepnenpukynsapHocts | [IpakTuueckue 3aHATUA V4.,V12, V13,
B IIPOCTPAHCTBE 1. IIpu3Haku B3aMMHOIO PAaCIONIOKEHHSI IPSAMBIX. YTOJ MEXy NpsMbIMU. B3anumHoe Y16 V17
PacroI0kKEHUE NMPSAMBIX U INIOCKOCTEH. 8

2. TleprieHauKyIsAp U HAKIOHHAS K IDIOCKOCTH. YTOJ MEXKIY MPSIMOH M TUIOCKOCTBIO.
TeopeMbl 0 B3aMMHOM PacIoIOKEHUH IPSIMON U IIJIOCKOCTH. Teopema o0 Tpex




NEPICHIUKYIIApax.

3. Ilpu3Haku u CBOWCTBA MapaUIeIbHBIX U MEPICHIUKYISIPHBIX TIIOCKOCTEH.

4. PaccTosiHME OT TOUKHU J0 INIOCKOCTH, OT IPAMOM JI0 INIOCKOCTH, PACCTOSHUE MEXIY
IIJIOCKOCTSIMU, MEXY CKPELIUBAIOIUMUCS IIPSIMBIMU, MEKY IIPOU3BOJIBHBIMU
(durypamu B IpoCTPaHCTBE.

CamocrosTenbpHas paboTa 00yJarOnuXcs:

1. BeinosiHeHMe TPEHUPOBOYHBIX 3aJaHUN IO TEME 8
2. Jloxnan «[lapanenbHOe IPOSKTUPOBAHUE)
Jleknuun
1. T'eomerpuyeckre mpeoOpa3oBaHuUs MPOCTPAHCTBA: MAPAJUICIBHBIN IEPEHOC, CAMMETPUS
OTHOCHTEJIBHO MJI0CKOCTH
T 2. TlapannenbHOe mpoekTUpoBanue. [Lmomaas opToroHanbHON poeknuu. M3o0pakeHue 4 33,34,V¥2, VY3,
cma 3.3 MPOCTPAHCTBEHHBIX (QUTYD V4.,V12, V13,
I'eomerpuueckue 16 V17
IpeoGpazoBans [IpakTrueckue 3aHATHS } v
HpOCTpaHCTBa 1. HapaHHeJIBHOGUHpOeKTI/IpOBaHI/Ie u ero cBoiictBa. Teopema o miomaau 5
OpPTOrOHAJILHOM NMPOEKIIMY MHOTOYroJibHUKA. B3aumMHoe pacnonoxenue
IPOCTPAHCTBEHHBIX (pUTyYD.
CamocTosTenpHas padoTa 00yJaronuXcs: 5
BeinosnHeHne TpeHHPOBOUHBIX 3a/1aHUM 110 TeMe
Paznen 4 Kombunaropuka 18
Jlekuun
1. OcHoBHbIE NOHATHS KOMOMHATOPHUKH. 3a/1a4uy Ha MOJICUET YMCIIa pa3MEIIeHUH,
MEePECTAHOBOK, COYETAHUM.
2. Pemenue 3a1a4 Ha nepeOop BapuaHToB. Popmyna OuHoma HeroToHa. CBolicTBa 6
OnMHOMUHANIBHBIX KO3 dunnenToB. Tpeyronpauk Ilackans.
Tena 4.1 [TpakTuyeckue 3aHATHS } 33,34, V2. V3,
S HEMCHTEI 1. Ucropus pa3BuTus KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEN M CTATUCTUKU U UX POJIb B V4 V14. Y15
pa3INYHbIX cepax yeaoBeuecKon xKu3HeaesITeabHOCTH. [IpaBria KoOMOMHATOPUKH. P ’
KOMOWHATOPHUKH 6 y23
Pemenne koMOMHATOPHBIX 3a/1a4.
2. Pasmermenus, couetanus u nepecraHoBkd. bunom HetoTona u Tpeyronbuuk [ackans.
ITpuknagHele 3a1a4u.
CamocrosTenbHas pabora 00yJaromuxcs
1. Pemenue TpeHUPOBOUHBIX 3aJaHUI 10 KOMOMHATOPUKE 8
2. DopMyIbl cCOUYeTaHHUH, IePeCTaHOBOK, pa3MeIIeHU
Paznen 5 KoopauHaTel 1 BEKTOPHI 36
Tema 5.1 Jlexiumn 33,34,V2, V3,




[IpsamoyronbHas
CUCTEMa KOOpIMHAT

1. [IpssmoyronpHas (IeKapToBa) cUCTeMa KOOPAWHAT B MpocTpaHcTBe. DopMmyiia paccTostHUS
MEXy ABYMS TOUKaMH. Y paBHEHHS C(epbl, IIIOCKOCTU U MPSIMOH.

[IpakTuueckue 3aHATUS
1. Bekropsl. [leiicTBus ¢ BekTopamu. [lekapToBa cucteMa KOOpAMHAT B MPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, Cepbl, IIOCKOCTU. PaccTosiHue MeX1y TOUKaMH.

CamocrosTenbpHas pabota 00yJaromuxcs
1. BbInoJHEHHE HHANBHIYAIbHBIX 331aHUI HA ICUCTBUS C BEKTOPAMH
2. Vzyuenue ypaBHEHHI OKPYKHOCTH, c(hepbl, IIOCKOCTH, PACCTOSHUS MEXKTy TOUKaMHU

Y¥4.,V12, Y13,
V16 V17

Tema 5.2
BekTopst

Jlexknun

1. Bextopsl. Moayne BekTopa. PaBeHcTBO BeKTOpOB. Cll0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha YUCJIO.

2. Pa3znoxeHue BEeKTOpa MO HANPABJICHUSAM. YTOI MEXIy ABYyMs BeKTopamu. [Ipoexmms
BEKTOpa Ha OCh.

3. Koopamunats! BekTopa. CKkaysipHOE IPON3BEICHIE BEKTOPOB.

4.Vcnionb30BaHue KOOPAMHAT U BEKTOPOB IIPH PELLICHUHU MAaTEMaTHUECKUX U
IPUKJIAJIHBIX 3a]1au.

[IpakTuueckue 3aHATUS
1. [eiicTBus ¢ BEKTOpamH, 3aJaHHBIMU KoopauHaTaMu. CKaJIIpHOE ITPOU3BEIEHUE
BEKTOpPOB. BekTopHOE
ypaBHEHHE IPSIMOM U MIIOCKOCTHU. Vcnonab30BaHNe BEKTOPOB MPH 0KA3aTEIBCTBE TEOPEM
CTEPEOMETPUH.

CamocTosTenbHas paboTa o0ydyaronuxcs
1. Hcnonb3oBaHUE BEKTOPOB MPH PEIICHUH CTEPEOMETPUUYECKHX 3314
2. BekrtopHoe 3aaHne IPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE

33,34,V¥2,V3,
V4.,V12, V13,
Y16 V17

Pasnen 6

OCHOBBI TPUTOHOMETPUHU

40

Tema 6.1

OCHOBHBIE TTOHSITHA.
OcHOBHEBIE
TPUTOHOMETPUYECKHUE
TOXKJIECTBA

Jlexuun
1. Papuannas mepa yria. BpamarensHoe apmkenue. CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIa.
2. ®opwmynsl npuBeneHus. Popmyiisl cioxenus. Dopmyisl yaBoeHuss Popmyivl
NON0BUHHO20 Y2/a.

[IpakTueckue 3aHATHS
1. PaguaHHBIN METOJ U3MEPEHHUSI YTIIOB BPAIICHHS U CBSI3b C TPalyCHON MEpOil.
2. OCHOBHBIC TPUTOHOMETPHYCCKHE TOXKICCTBA

CamocrosrenbHas paboTa 00yJaonmxcs: 3ayduBaHie ONpPeIeICHUN TPUTOHOMETPHUECKUX
(GyHKIMI, UX 3HAKOB MO YETBEPTAM, POPMYJ M 3HAUEHUH HEKOTOPBIX YIJIOB

33,34, V3, V4

Tema 6.2

Jlexuun

33,34, Y3, V4




[TpeobpazoBanue
MPOCTEUIIINX
TPUTOHOMETPHUYECKHX
BBIPAKCHUI
Tpuronomerpuyeckue
YpaBHEHUS U
HEpaBeHCTBA

1. TIpeobGpa3oBaHue CyMMBbI TPUTOHOMETPUUICCKUX (QYHKIIUN B POU3BEICHHUE U
NPOU3BEACHUS B CYMMY. Buipasicenue mpuzonomempuieckux QyHKyull yepe3 maHeeuc
NONOBUHHO20 AP2YMEHMA.

2. Tlpocreiimme TpUroHOMETpUYECKHE YpaBHEHUS. [Ipocmetiwiue mpueoHomempuyecKue
Hepagencmad.

3. OOpaTHble TPUTOHOMETPHUECKUE PYHKIMH. APKCHHYC, apDKKOCHHYC, apKTaHTeHC.

[TpakTuyeckue 3aHATHSL:
1. ®opmyibl cnokeHus, yABOCHHUsI, IPEOOPA30BAHUE CYMMbI TPUTOHOMETPUYECKUX
(GyHKLUH B IPOU3BEICHHE.
2. .IlpeoOpa3oBaHue MPOU3BEICHNUS TPUTOHOMETPUYECKUX (PYHKLIUH B CyMMY.
3. IIpocreiinme TpUroHOMeTpUYECKUE YPAaBHEHUSI U HEPABEHCTBA.
4. OOpaTHbIC TPUTOHOMETPHUECKUE (PYHKITMH: aPKCUHYC, aPKKOCHHYC, apKTAHTEHC.

CamocrosTenbHas pabora 00ydaromuxcs
Joxnanel: «Tpuronomerpuyeckue ypaBHEHUsI, IPUBOIUMBIE K KBaJpaTHbIM», «OQHOPOIHBIE
TPUTOHOMETPUUYECKHUE yPaBHEHUN», «BBeIeHIE HOBOM IEPEMEHHON IIPU PELLIEHUU
KBaJPAaTHOI'O YPABHEHUS»

ITo utoram INEPBOro CEMCCTpa U3YyUCHUS JUCHUIIJIMHBI: TCCTUPOBAHHNC

Paznen 7

QDyHKIINY, X CBOICTBA U rpaduku

46

Tema 7.1
Oynkuuu. CBoiicTBa
¢ynkuii. OOpaTHbIe

byHKIIUU

Jlexuun

1. ®@ynkuun. O6nacTh onpeaeaeHus 1 MHOXKECTBO 3HaYCHU; rpa@uk (GyHKIUH, TIOCTPOCHHE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

2. CpoiicTBa pyHKIIM. MOHOTOHHOCTH, Y€THOCTh, HEUETHOCTh, OTPAHUYCHHOCTb,
NEepUOIMYHOCTh. [IpoMexyTKH Bo3pacTaHus U yObIBaHUs, HAUOOJIbIlIEE U HAMEHBIIIEe
3HAYeHHs, TOUKH dKcTpeMyMa. [ padndeckas natepnperanus. [lpumepsr QyHKIIMOHATEHBIX
3aBHCHUMOCTEH B peasbHbIX Mpolieccax U ABICHUAX. ApudMeTHUecKue onepaiuy Haj
byukusamu. Cnoxsast QyHkuus (komno3unust). [ToHsTre o HenpepbIBHOCTH QYHKIUU.

3. O0parusble pyHkuuu. O06nacTh onpeaeneHus 1 00J1acTb 3HAYCHUH 00paTHON (QYHKIIUU.
I'paduk obpaTHON QyHKIUU.

[TpakTHueckue 3aHATHS:
1. TIpumepsl 3aBUCUMOCTEN MEX]y IEPEMEHHBIMU B PEATIbHBIX MPOIECCAX U3 CMEKHBIX
JUCLUIUINH.
2. Omnpenenenne ¢pyaknuid. [loctpoenne u urenue rpadukoB pynknuid. VccremnoBanue

GyHKIHH.
3. CaolicTBa TMHEWHOW, KBaAPATHIYHON, KyCOUYHO-THHEHHON 1 JPOOHO-THHEHHON

byHKIUH.

33,34, Y4,V5,
v6.,Y7,V8,
¥9,V¥10, V11

CamocrosTenbHas paboTa 00yJaomuxcs




3akperuieHUe MOHATUN TEMBI.
Pemenue 3agau

Jleknuun
1. Onpenenenus GyHKIMNA, X CBOWCTBA U TPAPUKH.
2. IIpeoOpa3zoBanus rpaduxos. IlapanienbHblil HepeHOC, CAMMETPHSI OTHOCUTEIBHO OCEH
KOOPJAMHAT U CHMMETPUSI OTHOCUTEIIFHO Havaia KOOPAWHAT, CHMMETPHSI OTHOCHTEIIBHO

MPSMOM Y = X. 6
Tena 7.2 3. PacTspkenme u cyxaTHe BIOJb OCe KOOPAMHAT.
CﬁT:ZIljeH'HHe, [IpakTHueckue 3aHATUS }
1. HenpepsiBHble 1 nepuoauueckue GyHkiuu. CBOUCTBa U TpauKu CHHYyCa, KOCUHYCA, 33, 34, V4, V5,
IIOKa3aTelbHbIE,
JorapdMHIEcKHe I TaHI€Hca U KOTaHI'eHCa. V6,Y7, VS8,
TPHIOHOMETPHYECKHE 2. OOpatsble GpyHKIMH 1 X Tpaduku. OOpaTHBIE TPUTOHOMETPHUYECKHE ()YHKITHH. 16 ¥9, V10, V11
P — [TpeoOpa3zoBanus rpaduka pynkuuu. 'apmonnueckue konebanus. Ilpuknannsie 3a1a4m.
3. TlokazatenpHbIe, TOTapuMUIECKUE YPABHEHUS
4. TpuroHoMeTpu4ecKkue ypaBHEHUs U HEPaBEHCTBA.
CamocrosTenpHas paboTa 00yJaromuxcs
1. Hoxnansl: «Iloka3zaTenbHble ypaBHEHUs C MapaMeTpaMu», «Jlorapupmuueckue 6
YpaBHEHHUS € TapaMeTpaMm»
2. PenieHue nokasaresbHbIX, JOrapu(pMHUUECKUX, TPUTOHOMETPUUECKUX YPaBHEHUH
Paznen 8 MHOrorpaHHUKH U KpyTJIbIE TeJla 58
Jlexuun
1. Bepmmnsl, pebpa, rpanu MHOrorpasHuka. Passeptka. MHororpanssle yrisl. Boimykibie
MHororpaHHuku. Teopema Diinepa.
2. Tlpusma. [psimast u HakimoHHas mpusMa. [IpaBunsHas npusma. [apamnenenumnen. Kyo.
3. Tupamupa. [lpaBunbHas nupamuaa. YcedenHas nupamuja. Terpasap.
4. CummMmetpuu B Ky0Oe, B mapajulesienunesie, B Ipu3Me U Mupamue. 6
5. Ceuenust Ky0a, IpU3MbI U TUPAMUJIBI.
Tema 8.1 6. IlpencraBieHue o MPABIIBHBIX MHOTOTPAaHHHUKAX (TeTpalape, Kyode, oKTadpe, 33,34, V19,
MHororpanHuku JIOJIEKA’Ipe U UKOCAIPE). V20, V21,¥22
[IpakTueckue 3aHATHS
1. PaznuuHble BUIbI MHOTOTpaHHUKOB. VX n300paxeHus. 8
2. CedeHusi, pa3BEpTKM MHOTOIpaHHUKOB. I Tnomans noBepxHocTn
CamocTosTenbHas paboTta o0yyaronmxcs
1. Hoknan «IIpaBuiibHBIE U OJIYIPABUIbHBIE MHOTOT PAHHUKHN 8

2. PemeHHe TpeHI/IpOBOLIHI)IX 3a1a4 Ha BBIYUCJIICHUEC DJICMCHTOB MHOl"Ol"paHHI/IKOB nu HOCTpOCHI/Ie
CEeUYECHUN




Tema 8.2
Tena u noBepxHoOCTH
BpALLCHUS

Jleknun
1. Hunuaap u KoHyc. Y ceueHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBAst TOBEPXHOCTb,
oOpasyromias, pa3sepTka. OceBble CEUCHHSI U CEUSHMs], apalIelIbHble OCHOBAHUIO.
2. lap u cepa, ux ceuenus. KacatenpHas a0ckocTh K chepe.

[TpakTHyeckue 3aHsATHS
1. Bunsl cummerpuii B npoctpancTBe. CUMMETpUS TEJl BpallleHUs: 1 MHOTOTPAHHUKOB.

Tema 8.3
H3mepenns B
reoMEeTpUHr

CamocTtosTenbHas paboTa 00y4Jaronuxcs
3akperuieHue MOHSITUI TEMBI.
Penrenue 3anau

Jlekuun
1. OO6nbem u ero uzmepenue. urterpanbuas popmyna oobema. opmynsl o0beMa Kyda,
MPSIMOYTOJIBHOTO TIapaJUIeIICTINIIE 1A, IIPU3MBI, [IHITHHAPA.
2. ®opmyibl 00beMa MUpamMuabl 1 Konyca. DopMyIibl IIIOLIAAN TOBEPXHOCTEHN IIIIMHAPA
u koHyca. DopmMynsl 00beMa mmapa u mwiomaau cdepsl. [logodue ten. OTHOmEHUS
TIoMIa/Iel TOBEPXHOCTEN M 00bEMOB MOJOOHBIX Tell.

IIpakTrueckue 3aHATHS
1. Beruucnenue wiomanei 1 00eMOB.

10

CamocrosiTenpHas paboTa 00yJaromuxcs
1. Joknan: «KoHn4eckue ceueHus U UX MPUMEHEHUE B TEXHUKE)
2. Nzyuyenue popmyn 06beMOB U IIIOIIAJEH TOBEPXHOCTH, PELLIEHUE TPEHUPOBOUHBIX 3a]a4

33,34, VY19,
¥20,¥21,¥22

Pasnen 9

Hauana matemaTnyeckoro aHaiusa

60

Tema 9.1
ITocnenoBarensHOCTH

Jlexun
1. CmocoOsbl 3aaHus U CBOMCTBA YMCIIOBBIX ToceoBaTenbHoCcTel. [ToHaTue o npenemne
nocsenoBare’abHOCTH. CyllleCTBOBaHHE Mpe/ieia MOHOTOHHOM OrpaHMYE€HHON
MOCJIEJOBATEILHOCTH.
2. CyMmMmupoBaHue nocieaoBarenbHocTell. beckoHeuHo yObIBaroias reomeTpudeckas
MIPOTPECCHS U €€ CYMMaA.

[TpakTHyeckue 3aHATH
1. YwucnoBas nocienoBaTeIbHOCTb, CIOCOOBI €€ 3a/1aHNs, BEIUMCICHUS YICHOB
MOCJIEI0BATEIBbHOCTH.
2. llpenen mocnenoBaTenbHOCTH. beckoHeuHO yOBIBaromas reOMeTprudecKast IPOrpecCHsl.

CamocrosTenbHas pabota 00yJaromuxcs
3ayunBaHue onpeeneHnid. BpinogHeHre TpeHMPOBOYHBIX 3aJaHHUM

33,34,¥1, V2,
V8,¥23

Tema 9.2
[IpousBoaHas

Jlexuun
1. TlonsTHe 0 NPON3BOAHON (YHKIINH, €€ TEOMETPUUECKUI 1 PU3NIECKUIT CMBICII.
YpaBHeHUe KacaTelIbHON K rpaduKy (yHKIIHH.

33,34,V1, V2,
V8.,V23




2. Ilpou3BonHble CyMMBI, pa3HOCTH, IPOU3BEIEHHS, YacTHbIE. [IpOM3BOAHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUH.

3. IlpumeHeHue MPOU3BOIHON K UCCIIEN0BAHUIO (DYHKIMI U OCTPOCHUIO I'PapUKOB.

[IpounsBoaHbIe

00paTHOM QYHKIIUU U KOMITO3UITUH () YHKIIAH.

5. Tlpumeps! UCTIONB30BaHMS TPOU3BOIHON ISl HAXOXKICHUS HAWITYUIIETO PEIICHHS B
NPUKJIAJHBIX 33/1a4ax.

6. Bropas nmpousBoaHas, ee reoMeTprUUecKuil U puzndeckuii cmbici. Haxoxaenue
CKOpOCTH JIJIsl ITpoLecca, 3a1aHHOro (hopMysIoi U rpauKkoMm.

&

IIpakTrueckue 3aHATHS
1. TlpousBomHas: MEXaHHYECKUH U T€OMETPUYECCKUI CMBICI TPOM3BOIHON. Y paBHCHHE
KacaTeJbHOMI B 00IIEM BUJIE.

2. IlpaBuna u hopmynsl nuddepeHpoBanus, TabIUIa MPOU3BOIHBIX AIEMEHTAPHBIX 10
(GyHKIHIA.
3. HccnenoBanue GpyHKIUM ¢ TOMOILIBIO Tpou3BogHOM. HaxoxieHue Haubonbiero,
HAMMEHBIIETO 3HAYCHUS M SKCTPEMAIbHBIX 3HAUCHUH (DYHKIIHH.
CamocrosTenbHas pabora 00yJaromuxcs
1. HccnenoBanue (GyHKIMNA U TOCTPOEHHUE rpadKa C MOMOIIBIO TPOU3BOIHOM 8
2. HaxoxaeHue HauTy4Iero peleHus B IPUKIAHbIX 3aJauax
Jlekuun
1. TlpumeHeHue ONpeaeIeHHOI0 HHTErpala sl HaX0X/A€HUS IUI0La i KpUBOJIMHEHHON 5
Tema 9.3 tpanenuu. @opmyna Herorona-JleitOuuma.
ITepBooGpa3nas u 2. Ilpumepsl NpUMEHEHUs] MHTETrpaia B (pU3HMKE U TEOMETPHH. 33.34. V1. V2
HMHTETpAall. [IpakTrueckue 3aHATHS o A
. V8.,¥23
IIpumenenne 1. Hnrerpan u nepoobpazHas. Teopema HeroTona-JIeiiOHuma. 8
WHTETpaia 2. IlpuMeHeHne MHTETpana K BEIYUCICHUIO PH3MUECKUX BETMYMH U TUTOMIA/ICH.
CamocrosTenbHas pabora 00yJaromuxcs 5
TpennpoBoYHas paboTa 1O BEIYHCICHUIO OTPEICICHHBIX HHTETPAJIOB U X IPUMEHEHNE
Paznen 10 DJeMEHTBl TEOPUU BEPOSITHOCTEH M MaTEMAaTUYECKOH CTaTUCTUKU 30
Jlexuun
1. CoObITHE, BEpOSITHOCTh COOBITHS, CTIOKEHHE U YMHOKCHHE BEPOSATHOCTEH.
Tema 10.1 2. Tlonsartue o HE3aBUCUMOCTH COOBITHI. J[MCKpeTHas ciy4aiiHas BeIMYMHA, 3aKOH ee 4 33.34. V1. V2
DNeMEeHTHI TEOpUHr pacmpeneneHus. ’yg, y2’3 ’
BEPOSITHOCTEN 3. UYucrnoBble XapaKTEepUCTUKH JUCKPETHOH ciy4aiiHoil BennunHbl. [loHsATHE 0 3aKOHE ’
OOJIBIINX YHCE.
[IpakTHyeckue 3aHsATHS 6




1. Krnaccudeckoe omnpeseeHne BEpOITHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpeMa O CyMMe
BEeposITHOCTEN. Briuncienue BepostHocTel. IIpukiiagaele 3agaun.

CamocrosrtenbHas pabora 00ydaromuxcs
Joxnan: «CxeMa NOBTOPHBIX UCIIbITAHUN bepHyim»

Tema 10.2
OneMEHTBI
MaTeMaTHIeCKOMN
CTaTUCTHUKH

Jleknuun
1. TlpencraBieHue qaHHBIX (TAOJHUIIBI, TUATPaMMBbI, TpadUKH), TeHEpaIbHAS COBOKYITHOCTB,
BBIOOpKa, cpeaHee apudmerudeckoe, meauana. [loHaTre o 3a1ayax MaTeMaTHIEeCKOM
CTaTUCTHKH.
2. PemeHue npakTHYECKUX 33J1a4 C MPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

IIpakTrueckue 3aHATHS
1. TlpencraBneHue yucnoBbIX JaHHBIX. [IpuKIaHbIe 3a1a4H.

CamocrositenpHas pabora
3ayyrBaHUE HOBBIX IOHATHUI U npaBuJl. PemeHne TpeHUPOBOYHBIX 3324

33,34,V¥1,V2,
V8,Y23

Pazmen 11

YpaBHEHHs 1 HEPABEHCTBA

70

Tema 11.1
YpaBHeHus U
CUCTEMBI YPaBHEHHI

Jlekn

1. PantnonanesHbie, UppaoHaIbHble, TOKa3aTeNIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U
CHUCTEMEL.

PaBHOCHIIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM.

2. OCHOBHBIE TIPUEMBI X PEIICHHS (Pa3IoKeHUE HA MHOKUTEIH, BBEJICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IpaUUECKUl METON).

IIpakTrueckue 3aHATHS
1. Kophu ypaBHenuii. PaBHocunbHOCTh ypaBHeHUH. [IpeoOpazoBanue ypaBHEHUH.
2. OCHOBHBIC IPUEMBI PEUICHUs YpaBHEHUH. Penenne cucreM ypaBHEHMIA.

CamocrosTenbHas paboTa 00y4aronmxcs
TpeHnnpoBoyHast paboTa Mo PEelIEHUI0 YpaBHEHUHN pa3IMYHbIMU CIOCO0aMU

33,34,¥2,V3,
V4.,V12, V13,
V16 V17

Tema 11.2
HepasenctBa

Jlexnun
1. PannoHanbHbIe, HppPAMOHAIIBHBIE, TIOKA3ATENbHBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PEIICHUS.

ITpakTnueckue 3aHsaTUs: Penenne HepaBeHCTB

CamocTtosTenpHas paboTa: PerieHne panroHanbHBIX, HPPAIMOHATBHBIX, TOKAa3aTeIbHBIX
HEPABEHCTB

33,34,¥2,V3,
Y4 .,V12, V13,
V16 V17

Tema 11.3
Hcnionb3oBanue
CBOMCTB U rpauKoB

GbyHKIIUN pU
peleHNH ypaBHEeHUH

Jlexuun
1. Meton untepBanoB. M300paxeHre Ha KOOPAMHATHOMN MIIOCKOCTH MHOKECTBA PELICHUM
YPaBHEHUH U HEPABEHCTB C JIByMs] IEPEMEHHBIMH U UX CHCTEM.

[IpakTrueckue 3aHATHS
1. Ucnonp3oBaHne CBOMCTB U rpaduKkoB (PYHKUIMHN AJ1s pellieH!s] ypaBHEHHUI 1 HEPaBeHCTB.

33,34,V¥2,V3,
YV4.,V12,V13,
V16 V17




1 HEPaBEHCTB

CamocrosiTenbHas paboTa 00yJaronuxcs

Penienne ypaBHEeHUI ¥ HEPABEHCTB C MCIIOJIb30BAHHEM CBOWMCTB M rpa)uKOB QYHKIUU 6
Jleknuun
1. IlpumeHeHne MaTeEMaTHUYECKUX METOJOB JUIsl PELICHUS CONEPKATEIbHBIX 3a/1a4 U3 4
pasInYHbIX 001acTe HAyKU U MPAKTUKH. 33.34. V2. V3
Tema 11.4 2. Wutepnperanus pe3ynbTaTa, yuyeT peaJbHbIX OTPaHUYCHUH. yz’t Y’l 5 5’11 3 ’
[Ipuxknagueie 3amaun | [IpakTuueckue 3aHATHS 5 3’,1 6 3’717 ’
Pemenue copepkarenbHbIX 3a7au ¢ UCIOIb30BAHUEM MAaTEMAaTHUYECKUX METOI0B
CamocrosrtenbHas pabora 00ydaromuxcs 5
Hoxnan: «MccnegoBanue HEPABEHCTB € APaAMETPOM»
IIpomexyTounas ITo uroram BTOporo cemecTpa U3y4eHus: JUCLUIIIMHBL: DK3aMEH
aTTecTalus: )
Bcero: 468




2.4ATemaTnuyecKuii IJIAH M co/lepP;KaHUe TUCUUIIMHBI IPH 3204HOi hopMe 00yUeHHsT

HaunmenoBaunue
pa3aenoB U TeEM

Copneprxanue yueOHOTo MaTepuana 1 popMbl OpraHU3alKU AEATEIbHOCTH 00YJaIOINXCs

O0BeM YacoB

3HaHUs U
YMEHHS,
dbopmHpoBaH
U0 KOTOPBIX
CIOCOOCTBYET
AIIEMEHT

1

2

MIPOTrPaMMBEI
il

Bsenenue

CamocTosiTenbHas paboTa 00yJaromuxcs B
Ponbp MareMaTHKy B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTUYECKOM
JestenbHocTH. Llenu v 3a/1auyu u3y4eHus MaTeMaTUKHU Ipu 0cBoeHuu crenuansHocteit CI1O

31,32

Pazgen 1

Pa3BuTHe NOHITHS O YUCIC

18

Tema 1.1
PasBurue nousTus
0 4Hcliie

[TpakTruecKue 3aHATUS
1. BeinonHenue apuMeTHIECKUX ASUCTBUI HAJl YUCIAMH, COYETast YCTHBIC M TUCbMEHHBIC
IIPUEMBI
2. HaxoxaeHue npuOIMKEHHBIX 3HAYCHUH BEJTMYMH M MOTPEITHOCTEH BBIYHUCICHHMA
(aOCOITIOTHOM M OTHOCHUTEIIHHOM ).
3. CpaBHeHHE YHCIIOBBIX BhIpaKeHHI. HaxoxaeHne ommook B mpeoOpa3oBaHUsmX U
BBIYUCIICHUAX

CamocrosTenpHas padoTa 00y4aronuxcs
1. Llenble 1 panroHanbHbIe yucia. [leiicTBUTENIbHBIE YnCIIa.
2. ITpubnuxeHHble BeuUcaeHus. KommiekcHble yucna

3. 3aerHHCHI/IC OCHOBHEBIX CITOCOOOB peHICHUSA ypaBHeHHfI. BrinonHenue 3agaHuii Mo OTKPBITBIM
TCKCTaM

4. Noknan: «HenpepbIBHBIE 1pOOH»

16

33,34, V2,
V3,V4,V11

Pazmen 2

KopHu, cTenenu u Jorapu@mel

39

Tema 2..1
Kophu u crenenun

ITpakTrueckue 3aHsATHS
1. Beluucnenue u cpaBHeHHE KOpHEil. BbInonHeHue pacyeToB ¢ pajuKaiaMu.
2. Pemenune uppanmoHanbHBIX YpaBHEHUH
3. Haxoxnenue 3Ha4eHUH cTeNeHel ¢ palMoOHAIbHBIMU MOKa3zaTensMu. CpaBHEHUE CTENEHEH.
[TpeoOpazoBaHus BbIpaXXeHUH, COAEPIKALUX CTENCHH.
4. PemeHne MOKa3aTeNbHBIX YPaBHEHUI.
5. Pemienue npukiagHbIX 3a/a4.

CamocrosiTenpHas padoTa 00yJaromuxcs
KopHu HaTypanbHON CTETIEHH M3 YMCIIa U UX CBOMCTBA. CTENEHHU ¢ PallMOHAILHBIMU
IIOKa3aTeIsAMM, MX CBOMCTBA. . .
2. CreneHu ¢ NeHCTBUTENBHBIMU TIOKa3aTesiMi. CBOMCTBA CTETIEHH C ICHCTBUTEIHHBIM
MTOKa3aTeJIEM.

3. BrmonHeHne HHOAMBUAYATBHBIX 33JaHUI TI0 PEIICHUIO UPPAIMOHATBHBIX U MIOKA3aTEIbHBIX
YpaBHEHUH

18

33,34, V2,
V3,V4,V11




4. BpINonHEeHNEe HHANBUAYAIbHBIX 3a/IaHUH 110 IPe0Opa30BaHUIO YUCIOBBIX M OYKBEHHBIX
BBIPKEHUI, COJEPIKAIUX PAJITUKAIIBI

IIpakTrueckue 3aHATHs
1. HaxosxaeHue 3HaueHHI Jorapudma mno npou3BoJIbLHOMY OCHOBAHUIO.
2. Ilepexona oT 0IHOTO OCHOBaHHUSA K ApyroMy. Beruncienue u cpaBHeHUE JOrapupMOB.

Tema 2.2 3. JlorapudmupoBaHue 1 MOTEHIUPOBAHUE BBIPAKECHUI. 3
Hog%II? ﬁ‘lt’xlc na 4, HpI/I6J'II/I}KeHHBIe BBIYHUCJIICHHUS U peH_IeHIiI'H MPUKJIaJHBIX 3a7a4. 33,34, VY2,
TIpeobpasoBanue 5. Pemenue norapupMuveckux ypaBHEHHIA. Y3, 3{/41 ,lyl(),
anrebpamuecknx | CaMocrositenbHast pabota 00y4aroImXcs
BBIPAXXCHUU 6. OcHoBHOe JorapudmMuUecKoe TOXKAECTBO. [lecaTHUHbIE U HATypaJIbHbIE JIOTaPU(PMBIL.
7. TlpaBwia jeiicTBuii ¢ jorapudpmamu. [lepexo K HOBOMY OCHOBAHHIO. 16
8. IIpeoOpa3oBaHue anreOpanyecKuX BhIPAKCHHUI
9. Beluucnenue gorapudmoB, penieHue JorapuMu4eckux ypaBHEeHUH
Paznen 3 ITpstMBIe M TNIOCKOCTH B TPOCTPAHCTBE 36
CamocTosTenbHas padota 00yJaroIuXxcs
B3aumHoe pacnionoxeHnue IByX IpsMbIX B pocTpaHcTBe. [lapaiienbHocTs npsMoil u
10cKOCTH. [lapaienbHOCTh MII0CKOCTEN.
1. Ilpu3Haku B3aMMHOIO PacIONIOKEHUSI IPSAMBIX. YTOJ MEXY NpsAMbIMU. B3aumuoe
PacIoI0kKEHUE NPSAMBIX U INIOCKOCTEH.
Hapagggdﬁb%{gcrb - 2. lleprienauKynsp v HaKJIOHHAS K ITIOCKOCTU. YTOJ MEXKY MPSIMOH | IIIOCKOCTHIO. Teopembl y333, 32, g%ﬁ
HEPIEH UK YIAPHO 0 B3aMMHOM PAacIOJI0XKEHUH NIPSAMON U INIOCKOCTH. Teopema o Tpex NepneHAuKyIsapax. V3. V16
CTh B 3. Tlpu3Haku u CBOIWCTBA MapaUICTBHBIX U MEPIICHIUKYISIPHBIX TNIOCKOCTEH. 18 V17
MPOCTpaHCTBe 4. PaccTosiHUE OT TOYKHU J0 TNIOCKOCTH, OT IPSMOM JI0 TNIOCKOCTH, PACCTOSIHUE MEXIY
IJIOCKOCTSIMU, MEXKAY CKPEIIUBAIOIIUMHUCS MPSIMBIMU, MKy TPOU3BOJIBHBIMU (pUTypaMu B
IIPOCTPAHCTBE.
5. BhinosnHeHnEe TPEHUPOBOYHBIX 33/1aHUM IO TEME
Joxnan «IlapaiienbHoe IPOEKTUPOBAHUEY
CamocTrosTenbHas padoTa 00yJaroIuXcs
1. T'eomerpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: MAapaJUIEIbHBIN IEPEHOC, CUMMETPHS
Tema 3.2 OTHOCHUTEJIBHO IJIOCKOCTU } 33,34, V2.
[eoMeTpUYECKHE 2. TlapannensHoe mpoekTupoBanue. [Inomans oproronansHoi npoekuuu. M3obpakeHue V3, V4’ V12,
npeoOpa3oBaHus MPOCTPAHCTBEHHBIX (QUTYD 18 Vi3,V16
TIpOCTpaHCTBa 3. TlapamienbHoe MPOEKTUPOBAHME U €To CBocTBa. Teopema o Mmioma u OpTOroHaIbHON yi7
MPOEKIIMY MHOTOYTOJIbHUKA.
4. BsauMHOe pacroyio’keHHe POCTPAHCTBEHHBIX QUryp.
Pasznen 4 KomMOuHaTopuka 16
Tema 4.1, CamocrositenpHas padora B 33,34, V2,
KoMOHHATODHKA HcTopus pa3BuTHS KOMOMHATOPHKH, TEOPHU BEPOATHOCTEH M CTATUCTHKU M MX POJIb B 16 V3,V4,V14,
p pasINYHBIX chepax YeIOBEUECKOH JKU3HEAEATEIbHOCTH. VIS, V23




OcHOBHBIE TOHATHSI KOMOMHATOPHUKH. 3a/1a4 Ha TMOJICYET YHCIIa pa3MEIIeHUH,
MEPECTAHOBOK, COYETAHUM.

3. Pemenue 3amay Ha nepe6op BapuantoB. opmyna 6unoma Hetotona. CBoiicTBa
OMHOMUHAIIBHBIX KO3(dunueHToB, Tpeyronbuuk Iackans.
4. Pemenue TPEHUPOBOYHBIX 3aaHUM 110 KOMOMHATOPUKE
5. ®opmyIbl COYETAHUN, IEPECTAHOBOK, Pa3MELICHU
Pa3nen 5 KoopauHaThl ¥ BEKTOPHI 34
CamocTosiTenbHas paboTa 00yJarouXCs
1. IIpsmoyroipHas (IeKapToBa) cUcTeMa KOOpAMHAT B pocTpaHcTBe. Dopmylia pacCTOSIHUS
n Tema 5.1 MEXy ABYMSI TOUKaMHU. Y paBHEHHS c(epbl, IIIOCKOCTU U MPSIMOH. 37333,325 gf’%,z
SIMOYTOJIbHAS .
P cncyTIéMa 2. Bexropsl. JleiicTBus ¢ BekTopamu. [lekapToBa cucTeMa KOOpAUHAT B POCTPAHCTBE. 18 "N3. V16
KOOpAMHAT YpaBHEHUE OKPY>KHOCTHU, CPepsl, INTOCKOCTH. PaccTosiHIe MEX Ty TOUKAMH. V17
1. BeinonHeHUe WHIMBUAYAIBHBIX 33JJaHUN HA JACHCTBUSA C BEKTOpAMU
3. HM3ydenue ypaBHEHHI OKPY)KHOCTH, CepBl, INTIOCKOCTH, PACCTOSHUS MEXKAY TOUKAMHU
CamocrosiTenbHas padoTa 00y4yarouuxcs
1. Bextopsl. Moayns BekTopa. PaBencTBo BekTopoB. Cli0KeHHE BEKTOPOB. Y MHOKEHHUE
BEKTOPA Ha YUCJIO.
2. PasnoxeHue BeKTOpa M0 HAMpPABICHUSIM. YTOJI MEXKAY AByMs BekTopamu. [Ipoekius
BEKTOPA Ha OCh. 33.34. V2
Tema 5.2 3. Koopaunatel BekTopa. CKajsipHOE MPOU3BEICHIE BEKTOPOB. v3.V4' V12
BekTopsl 4. Vcnonp3oBaHUE KOOPAWHAT M BEKTOPOB MPU PEUICHUH MaTEMaTHUYECKUX U MPUKIIATHBIX 16 "M3.Y16
3azad. V17
5. JlelicTBus ¢ BEKTOpamu, 3alaHHBIMU KoopanHaTamMu. CKalsipHOe IPOU3BEIEHUE BEKTOPOB.
6. BekropHOe ypaBHEHHE MPSMOI U TIOCKOCTH.
7. Vcnonb3oBaHue BEKTOPOB MPH J10KA3aTEIbCTBE TEOPEM CTEPEOMETPHUU.
8. MHcnonp3oBaHKe BEKTOPOB IPH PELIEHUH CTEPEOMETPHUECKHX 3a/1a4. BekTopHOE ypaBHEHHE
IPSIMOM U TJIOCKOCTH
9. BekTopHOE 33J1aHKHEe PSIMBIX M IUIOCKOCTEH B TPOCTPAHCTBE
Paznen 6 OCHOBBI TPHTOHOMETPHH 41
ITpakTuueckue 3aHATUS
1. PaguanHBINA METOJ U3MEPEHHUSI YTIIOB BPAICHHS U CBSI3b C TPAlyCHON MEpOil. 3
Tema 6.1 2. OCHOBHBIE TPUTOHOMETPUYIECKHE TOKIESCTBA
OCHOBHBIE CamocrosTenbHas paboTa 00ydJaroIuXxcs
MOHSITHSL. 1. Pagmannas mepa yria. BpamarensHoe aBmkenue. CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHT€HC 33,34, V2,
OcHOBHBIE YHCIIA. Y%i V4 §73714,
TPUTOHOMETPHHCC 2. ®opmynsl npuBeneHUs. Popmyisl cnoxenns. @opMysl yaBoeHHs DPopmyibl NOLOBUHHO2O0 16 15, V23
KM€ TOKIECTBA yena
3. 3ayuuBaHUe ompeeeHu TPUTOHOMETPUIECKUX (DYHKITUH, MX 3HAKOB IO YETBEPTSM,
dbopMyI U 3HAUEHUI HEKOTOPBIX YIIIOB
Tema 6.2 IIpakTHueckue 3aHATHS: 4 33.34. V2
. o 9 s s
I[IpeoOpazoBanue 1. ®opmynsl cokeHusl, YABOCHHUS, TPeoOpa30BaHNe CYMMBI TPUTOHOMETPUIECKIX (DYHKITUH B V3,V4' V14,
IIPOCTEHUIINX IPO3BE/ICHNE. V15,23




TPUTOHOMCTPHYICC
KHX BBIPAXKCHUU

2. .IlpeoOpa3oBanue MPOU3BEICHUS TPUTOHOMETPUIECKUX (QYHKITUN B CYMMY.

TPHrOHOMETpUYEC 3. [IIpocreiimme TpUroHOMETPUYECKHUE YPABHEHUSI M HEPABEHCTBA.
KM€ YpaBHEHUS U 4. OOpaTHble TPUTOHOMETPUUECKUE (PYHKIIMH: aPKCUHYC, ADKKOCHHYC, apKTAHI€HC.
HEpPaBCHCTBA CamocrosiTenpHas padoTa 00y4aronuxcs
5. IIpeoOpazoBaHue CyMMBbI TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BECHHUE U IPOU3BEICHUS
B CyMMYy. BrIpaskeHue TpUroHOMETpHUYECKUX (PYHKIUI Yepe3 TAaHT€HC ITOJIOBUHHOTO
apryMeHTa.
6. Ilpocreiimme TpuroHoMeTpudeckue ypaBHeHus. IIpocreiime TpUroHOMeTprUIeCcKue
HEPABEHCTBA. 18
7. OOpaTHbBIE TPUTOHOMETpHUYECKUE (PYHKIMH. APKCHHYC, apKKOCHHYC, apKTaHTeHC.
8. 3ayumBanue ompeneneHU, MpaBuil, GOPMYII, BBIITOJHECHHE TPEHUPOBOYHBIX 3aJaHUN
9. Hoxnansl: «Tpuronomerpudeckue ypaBHEHUS, IPUBOANMBIEC K KBaJIPATHBIM»,
«OIHOPOAHBIE TPUTOHOMETPUUYECKUE YPABHEHUSY,
10. «BBenenne HOBOW NIEPEMEHHOM MTPH PEIICHUH KBAJPATHOTO YPABHEHUS
Paznen 7 @DyHKIIMHU, UX CBOMCTBA U rpa)uKU 35
CamocrosTenpHas padoTa 00y4aronuxcs
1. ®ynxnuu. O61acTh OMpeEeNICHUs U MHOXKECTBO 3HAUCHU; TpaduK (HYHKIIUHU, TIOCTPOSCHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.
2. CaoiictBa (hyHKIIMH. MOHOTOHHOCTB, Y€THOCTh, HEYETHOCTH, OTPAHUYCHHOCTH,
HNepUOMYHOCTb. [IpoMexyTKH Bo3pacTanus U yObIBaHUs, HAUOOJIbIlIEE U HAUMEHbIIIEe
3HAuEHUs, TOYKU IKCTPEMyMa.
Tema 7.1 3. T'paduueckas unrepnperanus. [Ipumeps! GyHKINOHAIBHBIX 3aBUCUMOCTEN B peabHbIX
qc)ggggg;’ poleccax U IBJICHUMX. y333’§2" gfl%’z’
((j)) KIIMH. 4. Apudmerndeckue onepauuu HaJ yHkusamu. CrnoxHas GpyHkuus (komnosunus). [Tonstue 16 V13, V16
PaTHBIC 0 HETMPEPHIBHOCTU (PYHKIUH. 17
bynkumm 5. OOparnble pyHkmu. O6nacTh onpeaeneHus 1 00J1acTh 3Ha4YeHUH 00paTHON (QYHKIUH.
I'paduk obpaTHON HyHKIUU.
6. Ilpumepsl 3aBUCHMOCTEH MEXIY IIEPEMEHHBIMU B PEATBHBIX MPOIIECCax U3 CMEXHBIX
JUCLUIUINH.
7. Omnpenenenue pynkuuii. [loctpoenne u urenue rpapukoB pyukuuii. McecnenoBanue
byHKINN.
8. CBolicTBa IMHEHHOM, KBAIPATUYHOM, KYCOYHO-JIUHEHHOM M IPOOHO-IIMHCHHON (D YHKITUH.
Tema 7.2 [TpakTrueckue 3aHsATHS
CTeneHHbIE, 1. HenpepsiBHble 1 nepuoguueckue GyHkiuu. CBOHCTBa U TpauK cHHYca, KOCUHYCA,
NIOKa3aTeIbHbIC, TaHT€HCa U KOTaHIeHCa. ¥4 ,V12,
norapumirdeckue 2. OO6patHble QpyHKIMH U UX Tpaduku. OOpaTHbIE TPUTOHOMETPHUYECKUE (PYHKITHH vi3, ¥yl
u : : : 3 V17
TPUTOHOMETPUYEC [IpeoOpazoBanms rpaduka pyakuuu. ['apmonnyeckue konebanus. [Ipuknagasie 3amaqn.
KHe QYHKITHH. 3. TlokasaTtenbHble, JIorTapU(PMHUIECKUE YPABHEHUS




4. TpuroHomerpuyeckue ypaBHEHHs] U HEPaBEHCTBA.

CamocTosiTenbHas paboTa 00yJarouXxcs

1. Onpenenenus GyHKIMH, ©X CBOWCTBA U TPAPUKH.
2. TIpeobpa3zoBanus rpaduxos. [lapaniensHblii TIEpeHOC, CHMMETPHSI OTHOCHTEIBHO OCEH
KOOpJMHAT U CUMMETPHUSI OTHOCUTENILHO Hayalla KOOPAMHAT, CHMMETPHUS OTHOCUTENIBHO
IPSIMOM Y = X. 16
3. Pactsxenue u cxxaTHe BIOJb OCEH KOOPIUHAT.
4. Jloxnaner: «I[lokazarenpHbie ypaBHEHUS C MapamMeTpaMuy, «JlorapupMudeckue ypaBHEHHS C
napaMeTpamm»
5. Uzyuenue cBOWCTB QyHKINU
6. Pemenue nokasaTesbHbIX, JOrapu(pMUIECKUX, TPUTOHOMETPUUYECKUX YPaBHEHUN
Pazgen 8 MHororpanHMKH M KpyTJble Teaa 54
CamocrosiTenbHas padoTa 00y4yarouuxcs
1. Bepmmnsl, pebpa, rpanu MHOrorpanHuka. Passeptka. MHororpanssie yribl. Boimykibie
MHOTOIpaHHUKHU. Teopema Ditnepa.
2. Ilpusma. Ilpsimast u Haknonnas npusMa. [IpaBunpHas npusma. [lapamnenenunen. Ky6.
3. Tlupamuna. [IpaBuinbHas nmupamuaa. Y ceueHHas mupaMuaa. Terpasap. 33.34. V19
M Tema 8.1 4. CummMmetpuu B KyOe, B apajuiesienunesie, B Ipu3Me U Mupamuie. v20.y21°
HOTOTpaHHHKH 5. Ceuenus Ky0a, IPU3MBI U ITUPAMHU/IBL. 14 V22
6. IlpencraBinenue o MpaBUIBLHBIX MHOTOTPAaHHHUKAX (TETpa’ape, Kyde, OKTajrape, JoAeKadape u
I/IKocaa):[pel)i
7. Hoxnan: «lIpaBunbHbIC U MOTYMPABUIbHBIE MHOTOTPAHHUKID)
8. Pemrenne TpeHHPOBOYHBIX 33/1a4 HA BBIYHCIICHHE DJIEMEHTOB MHOTOTPAHHUKOB H
IIOCTPOCHUE CEUECHUN
9. HM3yueHue BHIOB MHOTOTPAHHUKOB U UX SJIECMEHTHI
CamocrosiTenpHas padoTa 00y4aronuxcs
Tema 8.2 1. Iunuuzap u koHyc. Y ceueHHbIH KoHyc. OCHOBaHMeE, BBICOTA, OOKOBasi IOBEPXHOCTH, 33.34. V19
b b
HOBEE)J)I(?—'IgCTH 0bpasyromas, pasBepTKa. ¥20,¥21
BpAIICHUS 2. OceBble CEUCHHS U CEUCHMs], TapaljiesIbHble OCHOBAHUIO. 14 Y22
3. Iap u cdepa, ux ceuenuns. KacarenpHas i1ockocTsh K chepe.
CamocrosiTenpHas padoTa 00y4aromuxcs
1. O6wem u ero uzmepenue. Materpansuas popmyna oobema.
T 2.3 2. ®opmyibl 00beMa KyOa, MPSMOYTOIBHOTO Mapaieenuneaa, IpU3Mbl, IIHHIPA. 33.34. V19
" cMa o. 3. ®opmynbl 06beMa MUpaMHUbl U KOHyca. DopMyJIbl IIIOIAIH HOBEPXHOCTEN HUINHIPA U _ 26 ¥20.V21
SMCPCHUA B xonyca. Popmybl 00beMa mapa u mnomany cdepser. [logobue Ten. OTHOMERKS IOMANEH V)
reoMeTpun HIOBEPXHOCTEN M 00BEMOB MOJ0OHBIX TEJ. )
4. BpruncieHue 00beMOB U IUIONIAIeH TOBEPXHOCTH
5. Hoxman: «Konndeckre cedeHust U X MPUMEHEHHE B TEXHUKE)
6. 3. Wzyuenne hopMys 00bEMOB H TUIOIMIAACH TOBEPXHOCTH, PEIICHIE TPSHUPOBOYHBIX 33124
Pa3nen 9 Hauana MaTeMaTH4eCKOro aHaIn3a 59 33 34. V]
Tema 9.1 CamocrosTenpHas paboTa 00y4aroImuxcs § 16 v V8 V)3
[TocnegoBarenbHO 1. CnocoObl 331aHUsI U CBOMCTBA YUCIIOBBIX NocieaoBaTenbHocTel. [loHsaTue o mpenene >0




CTH 110CJIe10BaTeIbHOCTH. CyIeCTBOBAHME Mpeieiia MOHOTOHHOW OIPaHUYEHHON
NOCJIE0BATENBHOCTH. .
2. CymmupoBaHue rocieaoBaTenbHocTeil. beckoneuHo yObiBaromias reoMeTpuieckas
IPOrPECCHs U €€ CyMMa. _ .
3. 3ayuuBaHue onpejeneHui. BeinoiHeHe TPeHUPOBOYHbIX 3aJaHUN
1. Ywucnoas nocnenoBaTeabHOCTb, CIOCOOBI €€ 3a/laHusl, BBIUMCIICHUS YICHOB
IIOCJIEI0BATEILHOCTH.
4. Tlpenen mocinenoBaTesibHOCTU. beckoHeuHO yObIBaromIasi reoMeTprudecKast IPOrpeccusl.
CamocrosTenbpHas padoTa 00y4aromuxcs
1. TlousTHe o Mpou3BOAHON (DYHKINH, €€ TEOMETPUUECKUN 1 (PU3NYECKHI CMBICIL.
2. YpaBHEHHE KacaTelbHOH K rpaduKy ¢ yHKIIHUH.
3. IIpoumsBoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEACHUS, YacTHbIC. [[pOU3BOIHBIE OCHOBHBIX
3JIEMEHTAPHBIX ()YHKIHH.
4. TlpuMeHeHue MPOU3BOIHOMN K UCCIICIOBAHUIO (PYHKIIMIA U TIOCTPOSHUIO TPa(hKOB.
[TIpouzBoankIe 20
5. o0patHO# PyHKIMH U KOMIO3UINH (PYHKIIUHU.
6. IIpumeps! HCTIONB30BaHMS TPOU3BOIHON ISl HAXOXKICHUS HAWITYUIIETO PEIICHHS B
Tema 9.2 IPUKIIAIHBIX 3a]ja4ax. 5 5 33,34, V1,
[IpousBogHas 7. BTopaﬂ NIpOU3BOAHASA, €€ TCOMETPUICCKUU U (1)I/I3I/IT-IGCKI/II/I cMmbica. Haxoxmenne CKOpPOCTH V2,V8,V23
I TIpoliecca, 3aJaHHOro popMyJI0i 1 rpadMKOM. .
8. MHccnenoBanue GyHKIMI U TOCTpoeHUE rpaduKa ¢ MOMOLIBIO POU3BOJHOMN
9. HaxoxJaeHHre HAWIy4IIero peleHus B MPUKIAIHBIX 33Ja9ax
ITpakTueckue 3aHATUS
1. IlpousBonHasi: MEXaHUYECKUN U T€OMETPUUECKHUI CMBICII TPOU3BOIHON. Y paBHEHHE
KacaTeJIbHOM B 00IEM BU/E.
2. TlpaBuna u dpopmynsl nuddepeHnmpoBanms, TabIMIIa TPOU3BOTHBIX AIEMEHTAPHBIX 2
(hYHKIHA.
3. MHccnenoBanue QpyHKIIMN ¢ TOMOIIBIO IPOU3BOIHON. Haxoxnenne Hanbombmiero,
HaMMEHBIIEr0 3HAaYEeHUsI M SKCTPEMANIbHBIX 3HaUYe€HUH QyHKIMH.
ITpakTrueckue 3aHATHUS
1. Wurerpan u nepBoodbpasnas. Teopema HproToHa-JIeiOHuna. 1
Tema 9.3 [TprMeHeHre uHTerpaia K BhIYUCICHUIO (U3NYECKUX BEJTMYMH U TUIOIIA EH.
ITepBooGpa3nas u 1. 33 34. V1
UHTETpaJl. CamocTosTenbHas padoTa 00yJaroIuXcs oL V2 V8 V23
[Ipumenenue IIprMenenne ONPENEEHHOr0 MHTErPasIa Ul HAX0XKACHUS IO KPUBOJIMHEHHOM > TP
HUHTETpalla tpamnenun. @opmyna Herorona—IJleriOnuma. 20
3. Tlpumeps! npuMeHeHUs: HHTErpasia B GU3UKE U TEOMETPHUH.
4. TpeHupoBouyHasi pab0Ta MO BEIYUCICHHUIO ONPEICICHHBIX HHTETPAIOB M UX IPHMEHEHHE
Pasnen 10 DJIEMEHTBI TCOPUH BEPOSATHOCTCH M MAaTEMATHUSCKON CTATUCTHKH 30
Tema 10.1 CamocTosTenpHas padoTa 00yJaroLuXcs B 33,34, V1,
IeMEHThI TCODHH CoOrITHE, BEpPOATHOCTL COOBITHS, CIIOXKEHHE U YMHOKEHUE BEPOATHOCTEM. 12 V2 V8 V3
BepOHTHOCTé% 2. Tlonsartue o HE3aBUCUMOCTH COOBITHH. J[MCKpeTHas ciy4aiiHas BeIWYMHA, 3aKOH €€ > 790

pacrpeneiacHus.




3. YwucioBble XapaKTepUCTUKU JUCKPETHOU ClIy4yalHOM BelauuuHbl. [IoHsATHE 0 3aKOHE
OOJIBIINX YKCEN.

1. 3ayuuBaHue onpeneneHUi, peleHue 3a4a4 10 TEME, PEIICHUE IPUKIIAIHBIX 3a1a4

4. é[oma):[: «CxeMa OBTOPHBIX UCIIBITaHUU bepHymin»

5. 3ayuMBaHUE HOBBIX MOHATUN U NpaBuil. PeneHre TpeHMPOBOYHBIX 33134

HpaKTI/I‘ICCKI/Ie 3aHATHUA .
Knaccuueckoe OIPCACIICHNUEC BCPOATHOCTH, CBOMCTBA BEPOATHOCTCU, TECOPEMA O CYMMC

BEPOSATHOCTEM. . 2
Brruncnenue BepositHocTel. [Ipukiaanble 3a1a4u.
CamocrosTenpHas padoTa 00y4aromuxcs
El;eMa 10.2 1. TlpencraBieHue qaHHBIX (TAOJHUIIBI, TUATPaAMMBbI, TpadUKH), TeHEpaIbHAS COBOKYITHOCTB, 33.34. V1
JIEMEHTHI . ,34, V1,
MATEMATHUECKOIH BbIOOpKA, cpenHee apudmernyueckoe, Meauana. [loHsTue o 3agauax MaTeMaTUYeCKOM 16 V2.V8 V23
CTaTUCTUKH CTATUCTHUKH.
2. Pemienue mpakTHYECKUX 3a/1a4 ¢ IPUMEHCHHEM BEPOSITHOCTHBIX METO/IOB.
Pazgen 11 YpaBHCHUS 1 HCpAaBSHCTBA 60
[TpakTrueckue 3aHsATH
1. Kopnu ypaBHenuii. PaBHocHIbHOCTD ypaBHeHHH. [IpeoOpazoBaHme ypaBHEHHIA. 1
2. OcHOBHBIE ITPUEMBI pelIeHUs YpaBHEeHH. Pelienre cuctemM ypaBHEHHIA.

Tema 11.1 CamocrosiTenbHas padoTa 00y4yarouuxcs 33,34,¥2
YpaBHeHus u 3. PamnmonanbHble, HppallOHATbHbBIE, IOKA3aTeNbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U Y3, Y4 ,Yli,
CHCTEMBI_ 3713, V16

ypaBHEHHI CHCTCMBI. 5 14 V17
4. PaBHOCHIBHOCTb YPAaBHEHUM, HEPABEHCTB, CUCTEM.
5. OcHOBHBIE MPUEMBI UX pelIeHUs (Pa3IoKEeHNE Ha MHOKUTEIIN, BBEJICHHE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TpaUUECKUl METO]).
CamocrosiTenpHas padoTa 00yJyarouuxcs 33,34, V2,
Tema 11.2 1. PantnonaneHble, MppalMOHAIbHBIE, IOKA3ATEIIBHBIE U MPUSOHOMEMPUYECKUe HEPABEHCTBA. 16 V3,V4 V12,
Hepasenctra OCHOBHBIE IPUEMBI UX PEIICHUS. Vi1 gf V16
17
Tema 11.3 ITpakTuueckue 3aHATUS B B 1
Hcnonp3oBanue 1. Mcnoypb30BaHye CBOMCTB M IpadMKOB (DYHKIMI JUIs pelIeHUs YPaBHSHUN H HEPABCHCTB.
CBOJCTE U CamocTosTeNnbHas paboTa 00YJaIoIUXCs 33,34, V2,
rpadukoB Meron nnrepBanos. M3o00paxenne Ha KOOPIAMHATHOM IIJIOCKOCTH MHOKECTBA PELICHUI V3,V4.,V12,
GYHKIUY TIpU paBHEHUH U HEPABEHCTB C ABYMS MIEPEMEHHBIMH M UX CHUCTEM. 12 V13, V16
pelieHun 2. Pemenune ypaBHEHMIT 1 HEPABEHCTB C HCIIOJIb30BAHHEM CBOWCTB M rpa)uKOB PYHKIINU V17
ypaBHEHUH U
HEPaBEHCTB
CamocrosiTenbHas padoTa 00y4aromuxcs
Tema 11.4 1. HpI/IMeHeHI/Ie MaTE€MaTHYE€CKUX METOAOB JJISI PEIICHUS COACPKATEIIbHBIX 3a1a4 U3 y%?)’s;ﬁ’ 5%’2
Hpnkianasie pa3InYHbBIX 001aCTei HAYKH U TIPAKTUKH. 16 V13.V16
sanaqn 2. Wureprperarus pe3ysbrara, yueT peaibHbIX OrpPaHHYEHHIA. V17
Pemenue 3aj1a4 Ha oNTUMYM, J10K7a]: «VccieqoBaHne HEPABEHCTB C TApaAMETPOM»
gITf;gl(\:/ITe;KSI’/ITﬂO‘IHa’I 3amuTa JoManrHe KOHTPOJILHOW PadOTHI 2
= CamocrosTenbHas padoTa 00ydaronuxcs B (popMe BBEIIOIHEHUS JOMAITHEH KOHTPOJILHON pabOThI 40

«lTokazaTenpHas ¥ orapudMudecKkas b YHKIF))

DK3aMeH




Bcero: | 468




3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUIIJIMHBI

3.1. Tpe6oBaHMS K MUHMMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY
o0ecrmeYeHNIo

OcBoenue nporpammbl auctiuinabl «I1J].02 Marematukay mpeanosaraer
HaJIM4ue B MPOPECCHOHAIBHONW 00pa30BaTEIbHOW OpraHu3allid, pealu3yrouiei
0o0pa3oBaTeNpbHyI0 MPOTPaMMy CpelHero ooOIero oOpa3oBaHHs B TMpefenax
ocBoenusi OIIOII CIIO nHa 6a3e ocHOBHOro oOmiero o6pazoBaHus, y4eOHOTO
KaOuHEeTa, B KOTOPOM HMEETCA BO3MOXHOCTb OO0€CIeuuTh O0ydaromuMcs
cBOOOAHBIN nocTyn B VHTepHET BO BpeMs y4eOHOTO 3aHSATHS U MEPHOA
BHEyueOHOU nearenbHOCTH. [lomemienne kaOuWHETa JOHKHO YAOBIETBOPSTH
TpeboBanmsiM CaHUTAPHO-IMUAEMHUOIOTHYSCKUX TIpaBmiI U HopMaTuBoB (CanlluH
2.42 No 178-02) u OBITH OCHAIIEHO THUIIOBBIM OOOPY/IOBaHHUEM, YKa3aHHBIM B
HACTOALIMX TPeOOBaHUX, B TOM YHCIIE CHIEIMATM3UPOBAHHON YUEOHOM MEOETbIO U
CpeacTBaMHU O0YYEHMsI, JOCTATOYHBIMU JJIsl BBIIIOJIHEHUSI TPEOOBAHUN K YPOBHIO
HOJIFOTOBKU O0YYarOIIUXCSl.

B xabunere 10KHO OBITH MYyJbTUMEAUMHOE 000pYAOBaHUE, TOCPEACTBOM
KOTOPOTO0 YYacTHHKHM OO0pa30BaTeIbHOrO Ipoliecca MOTYyT IMPOCMATPUBATh
BU3YyallbHYl0O  HMH(OpMalMI0 10 MaTeMaTuke, Cco37aBaThb  IPE3CHTALUH,
BUJIEOMATEpHUAIIbI, HHBIE JOKYMEHThl. B cocTaB y4yeOHO-METOOUYECKOTO U
MaTepUaIbHO-TEXHUYECKOro obecrneueHns nporpaMmbl aucuuiuinHbel - «I1/1.02
MartemaTuka)» BXOJIAT:

- MHOTO()YHKIIMOHAJIBHBIN KOMILJIEKC MPENO0IaBaTes;

- HarJIsIAHbIE MOCOOUS (KOMIUIEKTB Yy4€OHBIX TaOJUI, MJIaKaToOB, MOPTPETOB
BBIJAIOLIMXCS YUYEHBIX-MAaTEMaTUKOB H JIp.);

- UH()OPMALIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

- DKPaHHO-3BYKOBBIC TIOCOOHSI.

O6opynoBanne kaOuHeTa: MeOenb ydeHUWYeckas; pabodee MECTO
npenoaasarens, TpUOyHa A BBICTYIJICHUM; WH(GOPMalMOHHO-TEMaTHYECKUN
CTEHJ.

Texnuueckue cpeacrtBa oOydeHHs: JOCKa JUIsl MHUCbMa MEJIOM, CTEHIbI C
y4aeOHOM nHpOpMaIIHeH.

HaumenoBaHue y4eOHBIX

No KaOMHETOB, J1abopaTopui, OcHamieHHOCTh y4eOHBIX KaOUHETOB, JJabopaTopuii,

\' MacTEepPCKUX U IPYTUX MacTEepCKHUX U JIPYTUX MOMEUICHUHN IS pean3aluu
n\r o

IIOMELICHUN I pealn3anuu 0011
o011
Ka6uHEeT MATEMATHKH Pabouee mecTo npenoaasaTens (CTOI, CTyn); MeOemb
1 yIEHUYeCKasi; TOCKa JUIS MMIChbMa MEJIOM;
MH(POPMAIMOHHBIN CTEH]T




3.2. O6pa3oBaTe/ibHbIe TEXHOJOTHH, HCIOJIb3yeMble P O0CYIIeCTBICHUH
00pa30BaTe/IbHOIO NpoLecca Mo AUCHUIINHE

Jlns  obOecmeyeHHss ~ KauyeCTBEHHOTO  00pa3oBaTeIbHOTO  Ipollecca
MIPUMEHSIIOTCSI CJIEYIONINE 00pa3oBaTeIbHbIC TEXHOJOTHHU:

TpaguuMOHHBIE: TpaaWLIMOHHAA JICKIUS, JEKUUSI-TIPE3CHTAUsA, JCKIUA-
JAAJIOT, MPAaKTUYECKOE 3aHSITHE C PEIICHUEM CUTYyallMOHHO-TIPUKIIQJHBIX 3ajad,
TECTUPOBAHMUE;

NHTepakTHBHBIE W WHHOBAIMOHHBIC: MPOOJIEMHBIE JIEKIIMM W MO3TOBOM
MTYpM, KOHGEPEHITNHN, HAYYHBIE KPYKKH U JIP.

3.3. HudopmanuonHoe odecrnevyeHue 00ydeHUus

3.3.1. OcHOBHBIC HCTOYHUKH

1. Anrebpa u Hauama MaTeMaTH4YecKoro aHamusza: yueO. g 10-
1 1kn.06meo6paszosar. yupexuaenuit/A.H. Koamoropos,A.M. Ao6pamos, HO.IL.
Hymaunei u ap;noa pea. A.H. Konmoropora-M.:IIpocsemenne,2018-1ISBN978-
5-09-019513-3

2. Aranacan JI.C. "T'eomerpusi. 10-11 xmacc. ba3oBwiii U mnpoduIbHBIM
ypoBHH. ®I'OC" uznarensctBO: [IpocBemenue, cepust: MI'Y - mkose, ISBN: 978-
5-09-027743-3, rox uzngauus: 2019

3.3.2. /lonosiHUTEAbHBIE HCTOYHUKH

1. Marematuka: yueOnuk / M. U. bammakos. - M.: Kuaopyc, 2019. - 400 c.:
(Cpennee nmpodeccnonanpHoe odbpazopanue). - ISBN 978-5-406-00473-9

2. boromonoB, H. B.Marematuka : y4yeOHUK JUIsI  CpPEIHETO
npodeccuonansuoro oopazosanusi / H. B. boromornos, I1. . Camoiinenko. — 5-¢
u3n., nepepadb. u gon. — MockBa : U3marensctBo FOpaiit, 2019. — 401 c¢. —
(ITpodeccuonanpnoe obOpazoBanme). — ISBN 978-5-534-07878-7. — Tekcer
DJIGKTPOHHBIA  // OBC FOpaiit [caiiT]. — URL:https://biblio-
online.ru/bcode/433286

3.3.3. CupaBouHasi JiuTeparypa

1.MacnoBa, T. H. CnpaBounuk no maremaruke / T. H. MacnoBa, A. M.
Cyxoackuii. — M. : Mup u Ob6pazoBanue, 2013. — 672 ¢c. — ISBN 978-5-94666-
708-1. — TexkcT : 2neKTpoHHBIA // DnekTpoHHO-OMOMMoTeyHas cuctema [PR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/14586.html

2.Maiicens, JI. . CnpaBOYHUK MO MaTEMaTUKE : OCHOBHBIC MOHATHS U
dopmynst / JI. Y. Maticens. — MuHck : Bemmiimas mkoma, 2012, — 399 ¢. —
ISBN 978-985-06-2035-4. — TeKcT : 3eKTpOHHBIH // DIeKTpOHHO-OUOIMOTe HAs
cucrema IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/20281.html



https://biblio-online.ru/bcode/433286
https://biblio-online.ru/bcode/433286
http://www.iprbookshop.ru/14586.html
http://www.iprbookshop.ru/20281.html

3.3.4. llepeyenb uH(popMaALMOHHBIX pecypcoB ceTH « MHTEepHET»

1.  http://www.iprbookshop.ru — DnekTponHas OWOJUOTEYHAs CHUCTEMa
«IPRbooks».

2. https://biblio-online.ru  —  DnekTponHas OWOMWMOTEYHAs CHUCTEMa
«fOpaii».

3. https://ege.sdamgia.ru — O6pa3oBaTeabHBIA TOPTAT JJIS TOJATOTOBKH K
sk3ameHaM «Penry EI'O».

4. http://alexlarin.net — Caiir Ausekcangpa JlapuHa s OKa3aHUSA
UH(POPMAIIMOHHOM MOJACPKKHU CTYICHTOB U a0UTYPHEHTOB.

5. http://mathege.ru — OTkpoIThIi OaHK 3amanuiit EI'D.



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUILIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3yJIbTATOB 00y4eHUs

Pesynbrarel 00y4yeHus

(-DOpMBI M MCTOAbI KOHTPOJISI U OICHKH

3HaHue:

3HAUEHUE MATEeMAaTUICCKOW HAYKH /ISl PEeIICHUS
3aJ1a4, BO3HUKAIOIIUX B TCOPHH U TIPAKTHKE; IIIUPOTY
U B TO )K€ BpeMsl OTPaHUYEHHOCTh TPUMEHEHUS
MaTEeMaTHYECKUX METOOB K aHAIM3Y U
WCCJICIOBAHHIO TIPOIIECCOB U SIBJICHUI B IPUPOJIC U
oOmecTBe

OLIEHKA TI0 pe3yJibTaTaM padoThl Ha
NPAKTUYECKUX 3aHATHUSAX (pelieHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHUS
JIOKJIaJIa;

OLIEHKA 32 JIOMAIITHIOI KOHTPOJIBHYIO
paboTy (17 3a04HOM PopMBI
oOyueHus);

OIICHKA 110 UTOraM SK3aMeHa

3HA4YEHUE NMPAKTHKH U BOIIPOCOB, BO3HUKAIOIINX B
camoi MaTeMaTHKe AJ1s1 GOPMUPOBAHUS U PA3BUTHS
MaTeMaTHYeCKOW HayKH; UCTOPUIO Pa3BUTUS OHATHUS
4lcia, CO3/1aHUsl MaTEMaTUYECKOI0 aHaJIM3a,
BO3HUKHOBEHUS U Pa3BUTHUS F€OMETPUU

OLIEHKA 110 pe3yJibTaTaM padOoThI Ha
NPaKTUYECKUX 3aHATUAX (pelIeHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJHEHUS
JIOKJIa/1a;

OLIEHKA 32 JIOMAIITHIOI KOHTPOJIBHYIO
paboTy (17 3a04HOM PopMBI
oOyueHus);

OLIEHKA I10 UTOTaM 3K3aMeHa

YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKH
MaTEMaTHUYECKUX PACCyKIAEHUH, NX IPUMEHUMOCTD BO
BCEX 00JIaCTSAX YEIOBEYECKOU NeSATENIbHOCTH

OIIEHKa 110 pe3yibTataM padoThl Ha
NPaKTUYECKUX 3aHATUAX (peleHne
3a7a4, TPEHUPOBOYHBIX 3aIaHUH,
YpaBHEHUMU;

OIIEHKa I10 pe3y/bTaTaM BbIIOJIHEHUS
JOKJIaJa;

OIICHKa 3a JIOMAIlIHIOI0 KOHTPOJIBbHYIO
paboty (a5 3204HON POPMBI
oOyueHus);

OLIEHKA 10 UTOr'aM JK3aMeHa

BEPOSITHOCTHBINA XapaKTEP Pa3JINYHBIX MTPOLIECCOB
OKpPY’KaIoILEero Mupa

OILIEHKA TI0 pe3yJbTaTaM padoThl Ha
NPaKTUYECKUX 3aHATUAX (pelIeHne
3a7a4, TPEHUPOBOYHBIX 3aIaHUH,
YpaBHEHUMU;

OIIEHKA TI0 Pe3yJIbTaTaM BBIITOJTHEHUS
JIOKJIa/1a;

OIIEHKA 32 JIOMAITHIOI KOHTPOJIBHYIO
paboty (11 3204HON (POPMBI
oOyueHus);

OLIEHKA I10 UTOTaM 3K3aMeHa

YmMmenue:

BBINIOJIHATH apI/I(I)MCTI/ILIeCKI/IC ﬂeﬁCTBHH, coucras
YCTHBIC U TMCbMCHHBIC TPUCMbI, IPUMCHCHUC
BBIYUCIUTCIBHBIX yCTpOﬁCTB; HaxXOOUTh 3HAYCHUA

OLIEHKa IO pe3ysibTaTaM padoThl Ha
MPaKTUYECKUX 3aHATUAX (pelleHne
3a/1a4, TPEHUPOBOYHBIX 3aJaHUN,




KOPHSI HATYpaJIbHOU CTENIEHH, CTETICHH C

palKOHATIBLHBIM ITOKa3aTelleM, Jorapudma, UCTIONb3ys
IIPYU HEOOXOMMOCTH BBIYHUCIIUTENIbHbIE YCTPONCTBA;

II0JI30BaThCs OLEHKON U IIPUKUIKON ITPU
IIPAKTUYECKHUX pacyeTax

YpaBHEHUH;

OIICHKA I10 Pe3y/IbTaTaM BHITIOJTHEHHS
JIOKJIa/1a;

OLIEHKA 32 JIOMAIITHIOI KOHTPOJIBbHYIO
paboty (i1 3209HO# HOPMBI
o0yueHwus);

OIICHKA T10 UTOTaM 3K3aMEHa

IPOBOJNTH IT0 U3BECTHBIM (POpMYIIaM U MpaBUIIaM
npeoOpa3oBaHusi OyKBEHHBIX BBIPAKECHUH,
BKJTFOYAIOIIUX CTEIICHU, PAJUKAJIbI, JOrapu(MBbI 1
TPUTOHOMETpHUYECKUE (DYHKIHH

OLIEHKA TI0 pe3yJibTaTaM padoThl Ha
NPAKTUYECKUX 3aHATHUSAX (pelieHne
3a/1a4, TPEHUPOBOYHBIX 3aJaHUN,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHUS
JIOKJIaJIa;

OLIEHKA 32 JIOMAIITHIOI KOHTPOJIBbHYIO
pabory (i1 3204HO# HOPMBI
oOyueHus);

OIICHKA 110 UTOraM SK3aMeHa

BBIYHUCIISATH 3HAUCHHSI YMCIIOBBIX U OyKBEHHBIX
BBIPa)KEHUI, OCYILECTBIISA HEOOXOAUMBIE
MOJICTAHOBKH U NpeoOpa3oBaHUsI

OLIEHKA TI0 pe3yJibTaTaM padoThl Ha
NPaKTUYECKUX 3aHATUAX (pelIeHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJHEHUS
JIOKJIa/1a;

OLIEHKA 32 JIOMAIITHIOI KOHTPOJIBHYIO
paboTy (17 3a04HOM PopMBI
oOyueHus);

OLIEHKA I10 UTOr'aM 3K3aMeHa

OMNpeaACIAThL 3HAYCHUC Q)YHKIII/H/I 110 3HAYCHHIO
ApPTrYMCHTA IIPpHU PA3JIMIHBIX criocodax 3adaHus

byHKIUNA

OLICHKA IO pe3yabTaTaM paboTHI Ha
NPaKTUYECKUX 3aHATUAX (peleHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUMU;

OIIEHKa I10 pe3y/bTaTaM BbIIOJIHEHUS
JOKJIaJa;

OLIEHKA 32 JIOMAIIHIOI0 KOHTPOJIBHYIO
paboty (a5 3204HON POPMBI
oOyueHus);

OLIEHKA 10 UTOr'aM JK3aMeHa

CTPOUTH TPaPUKH U3YUEHHBIX (PYHKIHIT

OIIEHKa I10 pe3yibTataM padoThl Ha
NPaKTUYECKUX 3aHATUAX (pelIeHne
3a7a4, TPEHUPOBOYHBIX 3aIaHUH,
YpaBHEHUH;

OIIEHKa I10 pe3y/IbTaTaM BbIMOJIHEHUS
JOKJIaJa;

OIIEHKa 3a JIOMAIIIHIOI0 KOHTPOJIbHYIO
paboty (11 3204HON (HOPMBI
oOyueHus);

OIIEHKa 10 UTOr'aM dK3aMeHa

OTMCHIBATH O TpaduKy NOBEJCHNUE U CBOICTBA
GbyHKIMH, HaX0IUTh MO TpaduKy QYyHKIUU
HauOOJIbIINE M HAUMEHbIIINE 3HAYCHUS

OIIEHKa I10 pe3yibTataM padoThl Ha
MPaKTUYECKUX 3aHATUAX (pEIIeHUE
3a7a4, TPEHUPOBOYHBIX 3aIaHUH,
YpaBHEHUMU;

OIIEHKA I10 PE3yJbTaTaM BBITOJIHEHUS




JIOKJIa/1a;

OIICHKA 32 JIOMAIITHIOI KOHTPOJIBHYIO
paboty (a1 3209HO# HOPMBI
o0yueHwus);

OIICHKA T10 UTOTaM 3K3aMEHa

pemiaTh ypaBHEHHUs, POCTEHIIINE CUCTEMbI
YpaBHEHUH, UCIIOJIB3Ys CBOMCTBA (DYHKIIMH M UX
rpaduKoB

OLIEHKA TI0 pe3yJibTaTaM padoThl Ha
MPAKTUYECKUX 3aHATUSAX (pelieHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHECHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHUS
JIOKJIaJa;

OLIEHKA 32 JIOMAIITHIOI KOHTPOJIBbHYIO
paboty (a1 3209HOM HOPMBI
o0yueHwus);

OIICHKA 110 UTOraM dK3aMeHa

BBIYHUCIISITH IPOU3BOHBIEC AIIEMEHTAPHBIX (DYHKITHIA,
UCIIOJIb3Ysl CIIPABOYHBIC MATEPHUAIIbI

OLIEHKA TI0 pe3yJibTaTaM padoThl Ha
NPaKTUYECKUX 3aHATUAX (pelIeHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJHEHUS
JIOKJIa/1a;

OLIEHKA 32 JIOMAIITHIOI0 KOHTPOJIBHYIO
paboty (17 3a04HOM PopMBI
oOyueHus);

OLIEHKA I10 UTOTaM 3K3aMeHa

UCCIIEIOBAaTh B MPOCTEUIINX clydasiX GyHKINU HA
MOHOTOHHOCTb, HAXOJIUTh HAUOOJIBLINE U
HalMEHbIINE 3HaueHUs PYHKIU, CTPOUTh TpapuKu
MHOT'OYJICHOB C MCIIOJIb30BaHUEM arIapara
MaTeMaTHYeCKOro aHaJIn3a

OLICHKA M0 pe3yJbTaTaM paboTHI HA
NPaKTUYECKUX 3aHATUAX (pelIeHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUMU;

OIIEHKa I10 pe3y/bTaTaM BbIIOJIHEHUS
JOKJIaJa;

OLIEHKA 32 JIOMAIITHIOK KOHTPOJIBHYIO
paboty (a5 3204HON POPMBI
oOyueHus);

OLICHKA 10 UTOr'aM JK3aMeHa

peiiaTh paiuOHAJIbHBIC, ITOKA3aTCIIBHBIC U
J'IOI‘apI/I(l)MI/ILIeCKI/Ie YpaBHCHU U HCPABCHCTBA

OLIEHKA 110 pe3yJibTaTaM padoThl Ha
NPaKTUYECKUX 3aHATUAX (pelIeHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUMU;

OIIEHKa I10 pe3y/bTaTaM BbIIOJIHEHUS
JOKJIaJa;

OLIEHKA 32 JIOMAIIHIOI0 KOHTPOJIbHYIO
paboty (11 3204HON (hOPMBI
oOyueHus);

OIIEHKA 10 UTOr'aM dK3aMeHa

COCTaBJIATh YPAaBHCHHUA 110 YCIIOBUIO 3a/1a4U

OIIEHKa I10 pe3yibTaTaM padoThl Ha
MPaKTUYECKUX 3aHATUAX (pEIIEeHUE
3a7a4, TPEHUPOBOYHBIX 3aIaHUH,
YpaBHEHUU;

OILICHKA I10 PE3yJIbTaTaM BBITOJIHEHUS
JOKJIa/a;

OIIEHKA 3a JIOMAIIHIOK KOHTPOJIbHYIO




paboty (a1 3a09HOM HOPMBI
o0yueHwus);
OIIEHKA T10 UTOTaM 3K3aMEHa

UCIIOJIb30BATH ISl TPUOIMKEHHOTO PEIICHUS
yYpaBHEHU U HEPABEHCTB IpaduyecKuii MeToa

OLIEHKA 110 pe3yJibTaTaM padoThl Ha
MPAKTUYECKUX 3aHATUSAX (peleHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHUS
JIOKJIaJa;

OLIEHKA 32 JIOMAIITHIOI0 KOHTPOJIBHYIO
paboty (a1 3209HO# HOPMBI
o0yueHwus);

OIICHKA 110 UTOraM dK3aMeHa

n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA
pelIeHri TPOCTEHIINX YpaBHEHUN U UX CUCTEM

OLIEHKA TI0 pe3yJibTaTaM padoThl Ha
NPAaKTUYECKUX 3aHATUAX (perieHue
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJHEHUS
JIOKJIa/1a;

OLIEHKA 32 JIOMAIITHIOI KOHTPOJIBHYIO
paboTy (17 3a04HOM PopMBI
oOyueHus);

OLIEHKA I10 UTOTaM 3K3aMeHa

pemath mpocTeiIme KOMOMHATOPHBIE 3a/1a91
METOJIOM Tepedopa, a TaKkKe ¢ UCTOIF30BaHNEM
W3BECTHBIX (hopmyn

OLICHKA I10 pe3yJbTaTaM paboTHI Ha
NPaKTUYECKUX 3aHATUAX (pelIeHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHUS
JIOKJIa/1a;

OLICHKA 32 JIOMAIIHIOI0 KOHTPOJIbHYIO
paboty (a5 3204HOM (POPMBI
oOyueHus);

OLIEHKA I10 UTOTaM 3K3aMeHa

BBIYHCIIATH B HpOCTeI\/’IIHI/IX ClIydasx BEPpOATHOCTU
COOBITHIT HA OCHOBE noacdyeTa 4yucijia uncxoaoB

OLIEHKa I10 pe3yibTataM padoThl Ha
NPaKTUYECKUX 3aHATUAX (pelIeHne
3a7a4, TPEHUPOBOYHBIX 3aIaHUH,
YpaBHEHUMU;

OIIEHKa I10 pe3y/bTaTaM BbIIOJIHEHUS
JIOKJIaJa;

OIICHKa 3a JIOMAIlIHIOI0 KOHTPOJIbHYIO
paboty (a5 3204HON (POPMBI
oOyueHus);

OIIEHKa 10 UTOr'aM dK3aMeHa

pacro3HaBaTh Ha YEPTEKaX U MOAEIIAX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C X OMUCAHUSAMHU, N300pAKEHUSIMU

OIIEHKa TI0 pe3yJibTaTaM padoThl Ha
MPAKTUYECKHX 3aHATUAX (pelIeHne
3a7a4, TPEHUPOBOYHBIX 3aIaHUH,
YpaBHEHUMU;

OIIEHKA TI0 Pe3yJIbTaTaM BBIITOJHEHUS
JIOKJIa/1a;

OIIEHKA 32 JIOMAITHIOI KOHTPOJIBHYIO
paboty (11 3204HON (HOPMBI
oOyueHus);




OILI€HKAa ITO uTOTraM 5K3aMCHa

OIMUCBLIBATH B3AUMHOC PACIIOJIOKCHUC ITPSAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBEC

OLIEHKA 10 pe3yJibTaTaM padoThl Ha
MPAKTUYECKUX 3aHATUSAX (peleHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHECHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHUS
JIOKJIaJIa;

OLIEHKA 32 JIOMAIITHIOI0 KOHTPOJIBbHYIO
pabory (a1 3a09HOM HOPMBI
o0yueHwus);

OIICHKA 110 UTOraM dK3aMeHa

AHAJIM3UPOBATH B HpOCTGﬁHIHX ClIydasax B3aMMHOC
PpacCIIoJIOKCHUC 00BEKTOB B IIPOCTPAHCTBC

OLIEHKA 110 pe3yJibTaTaM padoThl Ha
MPAKTUYECKUX 3aHATUSAX (peleHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBITIOJTHEHUS
JOKJIaJa;

OLIEHKA 32 JIOMAIITHIOI KOHTPOJIBHYIO
paboty (17 3a04HOM PopMBI
oOyueHus);

OIICHKA 110 UTOraM SK3aMeHa

n300paxkaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIble
T€J1a; BBIIIOJIHATH YEPTEXKHU 110 YCIOBUAM 3a1a4

OLIEHKA TI0 pe3yJibTaTaM padoThl Ha
NPaKTUYECKUX 3aHATUAX (pelieHne
3a7a4, TPEHUPOBOYHBIX 3aIaHUH,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJHEHUS
JIOKJIa/1a;

OLIEHKA 32 JIOMAIITHIOI KOHTPOJIBHYIO
paboty (a5 3204HON (POPMBI
oOyueHus);

OLIEHKA I10 UTOTaM 3K3aMeHa

pelath IIaHUMEeTPUYECKUe U pocTeHime
CTepPEOMETPUYECKHUE 3aaul Ha HAXOXKICHUE
reOMEeTPUYECKUX BEJIMUYUH (IJIMH, YIJIOB, IJIOoLIa e,
00BEMOB)

OLIEHKA I10 pe3yJibTaTaM padoThl Ha
NPaKTUYECKUX 3aHATUAX (pelIeHne
3a/1a4, TPEHUPOBOYHBIX 3aJJaHUN,
YpaBHEHUH;

OIICHKa I10 pe3y/bTaTaM BbIIOJIHEHUS
JOKJIaJa;

OLIEHKA 32 JIOMAIITHIOI KOHTPOJIBHYIO
paboty (a5 3204HON (POPMBI
oOyueHus);

OLICHKA 10 UTOr'aM JK3aMeHa

HCIIOJIB30BAaTh IPHU PECIICHHUU CTEPEOMETPHICCKUX
3ala4d INIAaHUMCTPUICCKHUC (I)aKTLI 1 METOJBI

OIIEHKa TI0 pe3yJibTaTaM padoThl Ha
MPAKTUYECKHX 3aHATUAX (pelIeHne
3a7a4, TPEHUPOBOYHBIX 3aIaHUH,
YpaBHEHUMU;

OIIEHKA TI0 Pe3yJIbTaTaM BBITIOJTHEHUS
JIOKJIa/1a;

OIIEHKA 32 JIOMAITHIOI KOHTPOJIBHYIO
paboty (11 3204HON (HOPMBI
oOyueHus);

OLIEHKA I10 UTOTaM 3K3aMeHa

MMPOBOAWTH NOKA3aTCIbHBIC PACCYKACHUA B X04€

OIIEHKa I10 pe3ynbTataM padoThl Ha




peIIeHuUs 3a1a9

MPaKTUYECKUX 3aHATUAX (pelleHne
3a/1a4, TPCHUPOBOYHBIX 3aJaHUIA,
YpaBHEHUH;

OLIEHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHUS
JIOKJIaJa;

OLIEHKA 32 JIOMAIITHIOI0 KOHTPOJIBHYIO
pabory (i1 3204HO# HOPMBI
o0yueHus);

OIICHKA 110 UTOraM dK3aMeHa

UCTIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B
IPAaKTUYECKOH J1eATENbHOCTH U IOBCEAHEBHOM KU3HU
JUISL:

IPAaKTUYECKUX pacueToB o (opMysaM, BKIOYas
(bopMyItbl, conepKalme CTeNeHH, PaJuKabl,
Jorapu(pmsl U TPUTOHOMETPUUYECKHE (DYHKIIUH,
UCIOJIB3YS MPU HEOOXOJMMOCTHU CIPABOYHbIE
MaTepHalbl U MPOCTEHIINE BHIYNCIUTEIbHBIE
YCTPOMCTBA;

OIKCAHMSI C TOMOIIBLIO (PYHKIUI pa3IUuyHbIX
3aBHCUMOCTEH, IPEICTABICHHS UX rPauIeCKH,
UHTEpHpeTanuu rpaguKos;

pelIeHus MPUKJIAIHBIX 337a4, B TOM YHCIIe
COLMAJIbHO-9KOHOMHYECKUX U (PU3UYECKUX, Ha
HanOOJIbIIE M HANMEHBIIINE 3HAYCHUS, Ha
HaXO0XJICHUE CKOPOCTH U YCKOPEHHUS;

MIOCTPOEHHUS U UCCIIEJOBAHMSI POCTEUIINX
MaTeMaTHYeCKUX MOJIENIEH;

aHaJM3a PeabHBIX YMCIIOBBIX JTAHHBIX,
IpEeJCTaBICHHBIX B BUJIE IMarpamMM, Ipa(uKos;
aHayM3a UH(OpPMAaLMK CTAaTUCTUYECKOTO XapaKTepa;
uccieIoBaHus (MOJETUPOBaHMS) HECTOXKHBIX
NPaKTUYECKUX CUTYalllii Ha OCHOBE U3YUYEHHBIX
(dbopMyIn 1 CBOUCTB Guryp;

BBIYHCIICHHS] 00BEMOB U TUIOMIACH TTOBEPXHOCTEH
IPOCTPAHCTBEHHBIX TEJ MPU PELICHUU MPAKTHUYECKUX
3aJa4, UCIOJIb3Ysl MPH HEOOXOAUMOCTH CIIPAaBOYHUKHU
Y BBIYHCIIMTEIbHBIE YCTPOHCTBA

OLIEHKa II0 pe3ysibTaTaM padoThl Ha
NPaKTUYECKUX 3aHATUSAX (perieHne
3aJa4, TPEHUPOBOYHBIX 3a/1aHUM,
YpaBHEHUU;

OLIEHKA IO Pe3yJIbTaTaM BbIIOJIHEHUS
JIOKJIa/1a;

OLIEHKA 32 JIOMAIIHIOI0 KOHTPOJIbHYIO
pabory (a1 3a04HOM HOPMBI
oOyueHus);

OLIEHKA TI0 UTOTaM K3aMeHa

4.2. MeToanuecKue MaTepuaJbl, ONpeae/somme Npoueaypbl OLeHUBAHUS
YPOBH# c(hpOPMHUPOBAHHOCTH 3HAHMUA U YMEHU

4.2.1. Kputepuu onleHMBaHMS BBINOJHEHHUS TECTA M0 HTOraM IEPBOro
ceMecTpa U3yYeHUs1 AMCUHUILIMHBI

TecT mpoBoauTCS M1t 0600IICHNS MaTepHaa Mo TemMe win pasaerny. CampiM
MPOCTHIM TECTOM SIBIISIETCSl aJIbTEPHATHBHBIN TecT. [lpenopaBarenbs AUKTYET
BOMPOCHL. JIMCT 1Ji1 OTBETOB pa3pe3acTcs Ha MOJIOCKU W TMOJIOCKH Pa3IaroTcs
yuamumcsa. Ha HUX HyHO 3anucaTh HOMEp BOIIPOCAa U OTBETUTH «J1a» UIIA «HET».

O1eHKa «OTINYHOY» CTaBHUTCS, €ClIM 0e3 omMnOO0K BbImoiaHeHo 20-23 3agaHust

nu3 25;




OLIGHKAa «XOpPOIIO» CTAaBHUTCS, €CJIM ydalluiics oTBedaeT BepHO Ha 18-19

BOIIPOCOB;

OLICHKA «YJOBJICTBOPUTEIBHO» CTABUTCS, €CIW Yydaluiics 0e3 omuodok
CITpaBJISIETCS C OTBeTaMu Ha 12-17 BompocoB.

4.2.2. Kputepuu olleHUBAHNS BBINOJHEHUS I0OKJIAI0B

«OTINYHO» «Xopomo» «Y IOBIETBOPUTENIBHOY | «HeynoBIEeTBOPUTEIBHOY»
TE€Ma pacKphITa B TEMa pacKphITa B TeMa pacKphITa HE HE COOTBETCTBYET
IOJIHOM 00beMe U LIEJIOM I10JIHO, IIOJIHOCTBIO, TE3UCHI U KpUTEpUSIM
aBTOp CBOOO/HO B | MOCJIEAOBATENBHO U YTBEPKACHUS HE «yZAOBIETBOPUTEIILHO»
HEU OPUEHTUPYETCS, | JIOTUYHO, BHIBOJBI JIOCTaTOYHO
IIOCJIEZI0BATENBHO U | apryMEHTUPOBAHBI, COIJIACOBAaHBI,
JIOTUYHO, MaTepHall HO IIPU 3aLIUTE aprymeHTanus
JIOKJIaJja aKTyaseH U JIOKJIaa BBIBOJIOB
pa3HoOOpa3eH oOyyaroImuiics B HEJOCTATOYHO
(MpoaHaJIM3UPOBAHbl | OCHOBHOM YHUTAJ 000CHOBaHa, J10KJIa]]
HECKOJIBKO JOKJIaJ ¥ HE JaBaJl BBIIIOJIHEH HA
pa3IMYHBIX COOCTBEHHBIX OCHOBaHUU
MCTOYHUKOB) IIOSICHEHU; €MHCTBEHHOI' O
BBIBO/JIbI oOyyaroimuics UCTOYHUKA, HA
apryMEHTHPOBAHBI, HEJOCTATOYHO BOIIPOCHI
o0yyaromuics IIOJIHO U YBEPEHHO npenoaaBaress
OTBETHJI HA OTBEYaJI Ha ayJIUTOPUH
BOIIPOCHI BOIIPOCHI oOyyaromuiics He
IIpernoaaBaress u MIpENoAABATEIS U OTBETHUII
ayJIMTOpUHU ayIUTOPUH

4.2.3. Kputepuu olleHUBAHUS BHITIOJHEHUSI TPEHUPOBOYHOH PadoThI

TpenupoBouHass paOoTa BBHIMIOJHSETCS IMOCTAE M3YYEHUS TEOPUU IO TEME.
Pa3naercs ee TEKCT, U BBITIOJHSAIOTCS 3aJaHus B Mapax, rpynnax, MHIAMBUAYAIbHO.
[IpenonaBarens KOHTpPOJUPYET OOBEM BBHITIOJHEHHON palOThl, MPaBHIBHOCTD,
OTBEYaeT Ha 3aJaHHbIe BOMpOCHL. [Ipr HEOOXOIUMOCTH HEKOTOPBIC 3aJaHUs
BBITIOJTHSIOTCSL HA JOCKE. YUalllhecsi CaMHu ONPEAENSIIOT YPOBEHb YCBOEHUSI, TEMII
paboThI, OIICHUBAIOT CBOIO JICATEILHOCTh. 3aTEM yYalllUecs 3allUIaloTCs 0 TEME
HAa CBOEM YypOBHE. A HMEHHO: BBITIOJNHSIOT 3aJaHUs W3 ITOM ke paboThl IO
YKa3aHUIO ITPEenoaaBaTersi.

OneHka «yJIOBJIETBOPUTEIBHOY» CTABUTCS, €CJId 0€3 OIMOOK BBIITOJIHEHO 2-3
3aJIaHus U3 MIEPBOTO YPOBHS;

OIICHKA «XOpOIIO» CTABUTCS, €CIM YYalllUCsA BBINOJHSACT 3aJaHUsl W3
BTOPOTO YPOBHS;

OLICHKA «OTJIMYHO» CTaBUTCA, €CNIM ydauuics 0e3 OomMOOK CIpaBisieTcs C
3aIaHUSIMU TPETHETO YPOBHSI.

4.2.4. Kputepuu olleHUBAHHS CAMOCTOSITEIbHON UJIH
BHEAYIMTOPHOM padoThl 00y4alOIIUXCH




BueayautopHas camocTosTenbHas paboTa OIICHMBAeTCS TaK K€, KaK u
OObIYHAsI KOHTpOJIbHAsI pabora. OTMETKa «OTJIMYHO» CTAaBUTCS B CIEAYIOIIMX
cilydasx: paboTa BBINOJIHEHA TOJHOCTHIO, B JIOTUYECKHUX PACCYXKICHUSAX H
00OCHOBaHUSIX HET NPOoOEIoB MU OMMUOOK, B PEIICHUH HET MaTeMaTH4YEeCKUX
OlIMOOK (BO3MOKHA OJIHA HETOUYHOCTh, OMMCKA, KOTOpasi HE SIBJISIETCS CJIEICTBUEM
HE3HAHWS WU HEMOHMMaHWs ydeOHOro matepuana). OTMeETKa «XOpOILIO»
CTaBUTCS, €ClId padOTa BHIMIOJIHEHA MOJHOCTHIO, HO OOOCHOBAHUS 1IATOB PEIICHMUS
HEJOCTAaTOYHBI, JOMYyIIeHAa OJHA OIMOKa HWJIM JIBa-TPH HEAOYETa B BBIKIAIKAX,
yeprexax wuiu rpadukax. OTMETKa «yJOBIETBOPUTEIBHO» CTaBUTCS, €CIIU
JonmynieHo Oosiee OAHOM OMMOKM Wi Oosiee IBYX-TPEX HEJIOYETOB B BBIKJIAIKAX,
yeprexax WM rpadukax, HO yYalluhCs BiIajeeT 00s3aTeIbHBIMU YMEHUSIMHU TI0
nposepseMor Teme. Pabota cuntaercs HEyJOBJIETBOPUTEIBHOM, €CIIH JTOMYILIEHbBI
CYIIECTBEHHBIC OIMIMOKHU, MOKA3aBIIKE, YTO YUAILIUICS HE BIAJACET 00s3aTeIbHBIMU
3HAHMSMU 110 JAHHOM TeME B IOJIHOM Mepe.

O6mas kinaccuduKaiys omuooK.

['pyOble ommOKu:

- He3nanue onpenenenuii, reopeM, GopMyJi, CAMBOJIOB, €AUHUL] U3MEPEHUS;

- HeymeHue BBIIENINUTD B OTBETE IVIABHOE;

- HeymMeHune IpuMeHsTh 3HaHUs, AITOPUTMBI IIPY PELICHUH 33/a4;

- Heymenue nenatpb BbIBOJIbI U 00001IEHUS;

- HeymeHue uutaTh U CTpOUTh TpaduKy;

- Heymenue MOJIb30BATHCS MEPBOUCTOYHUKAMM,
CIIPABOYHUKAMU;

- [ToTeps KOpHS WM COXpaHEHUE TOCTOPOHHETO KOPHS;

- OtOpacsiBanue 0e3 00BSICHEHUI OTHOTO U3 KOPHEW;

- BeruncnaurenbHble OMIMOKY, €CITU OHH HE SIBJIIOTCSI OMMCKAMU;

- Jlornueckue onmmoKu.

Herounocru:

- Herounocts popmMynupoBOK, OnpeaesieHnid, TOHSTUH;

- HenonHbIl 0XBAaT CBOKCTB WJIM OCHOBHBIX IIPU3HAKOB ITOHSTHS,

- 3aMeHa HEKOTOPBIX OCHOBHBIX ITPU3HAKOB BTOPOCTENIEHHBIMY;

- HepannonanbHble METOABI PELICHMS] WINM HCIIOJIb30BAHUS CIIPABOYHOM U
JIPYTOH JINTEPATYPHI;

- HeymeHue pemars 3aga4u, BEIIOJIHATH 3aaHUs B OOLIEM BU/IE.

- Hepouersr:

- HepaunonanbHbie TpUeMBbl BBIYUCICHUHN U TPe0Opa30BaHMIA.

YYEOHUKOM,

4.2.5. Kputepuu olleHUBAHNS BbINOJHEHUS (IOMANIHENH) KOHTPOJILHOM
padoThI (17151 32049HOM (POPMBI 00yUCHUS)

«OTINYHO» «Xopomo» «Y 10BJIETBOPUTENBHOY | «Heyn0BIETBOPUTEIBHO
MIOJIHOE U MIOJIHOE U YaCTUYHO MTPABUIIbHOE (momarHsist)
MpaBUIILHOE MpaBUIIbHOE BBHITIOJTHEHUH 33/IaHUN | KOHTPOJbHAs paboTa He
BBITTOJTHEHHE BBITTOJTHEHUE (momarrHeit) MPEIOCTaBIICHA
3a/1aHUI 3a1aHU I KOHTPOJIBHOU paboTHI, CTYACHTOM WIN
(momarnrHeit) (momarrHei) HEKPUTHUYECKUE MTOJTHOCTBIO HE




KOHTPOJIbHOU KOHTPOJIbHOU OIMOKH B COOTBETCTBYET
paboThl, rpaMOTHOE paboThI, oopmienun paboThl, TpeOOBaHUM,
HOCTPOCHHE HE3HAYUTEIbHBIC JOTIOJTHUTEIIbHBIE IPEIBSIBISEMBIM K €€
OTBETOB, ONOKH U HayYHbIE UCTOYHUKH oopmienuto u
oopmitenne HOTPEITHOCTH B HE HCTIOJIb30BAJIICh COZICPKAHUIO
paboThI B IOJTHOM odopmieHnn
COOTBETCTBHUH C paboTHI,
MPEIbSBIEMBIMU JIOTIOJTHUTEIIbHbIE
TpeOOBaHUAMH Hay4HBIC
MCTIOJIb30BaHUE HCTOYHUKH HE
JONOJTHUTEIBHBIX UCTIOJIb30BAINCH
HaY4HBIX
MCTOYHHUKOB

4.2.6. Kputepuu onieHMBaHNs 3HAHUI U YMEHUI 10 UTOramM
OCBOCHUS TUCUMUILIMHBI

[Ipr oneHWBaHWMM DHK3aMEHAIIMOHHOTO OTBETA YYMTBHIBAETCA YPOBEHB
NOHUMAaHUsl U CTENEHb YCBOCHHUS TEOPUHU Kypca, YPOBEHb 3HAHUA (PaKTHUECKOTrO
MaTepuaga B 00bEME MpPOrpaMMbl, MPaBHWIBHOCTh (POPMYIUPOBOK OCHOBHBIX
IIOHATUM M 3aKOHOMEPHOCTEM, JIOTHKA, CTPYKTypa M TI'PaMOTHOCTb W3JI0KCHUS
BOIPOCA, HMCIOJb30BaHUE IPUMEPOB IO JAHHOM MpoOJjeMe, YMEHUE CBS3aTh
TEOPUI0 C MPAKTUYECKUM IIPUMEHEHMEM, YMEHUE CIelaTh BbIBOJBI, yYMECHUE
OTBETUTH HA JIOIIOJTHUTEIBHBIE BOIIPOCHI.

OO1muUMH KpUTEPUSMHU, OINPEACISIOIMMHI OLEHKY 3HAaHUN Ha 3K3aMeHe,

ABJIAIOTCA:

«OTIUIHO» «X0opomuIo» «Y nOBJIETBOPUTENBHOY | «HeyaoBIeTBOPUTETBLHOY
CTYJIEHT CTYJIEHT CTYJIEHT CTYJICHT HE 3HAEeT
JEMOHCTPUPYET JEMOHCTPUPYET | IEMOHCTPUPYET OOIIIE 3HAYUTEIILHYIO YacTh
r1yookoe u JIOCTATOYHO 3HaHUSI OCHOBHOI'O IPOrpaMMHOTO MaTepHana,
MPOYHOE YCBOCHHE | TIOJIHOE 3HAHUE Marepuana 0e3 JIOTTYCKAET CYIIeCTBEHHBIC
3HAHUUN MIPOrpaMMHOTI0 YCBOEHUSI HEKOTOPBIX OIIMOKH B TIpOIIECCe
MMporpaMMHOTO Marcpualia, CYHICCTBCHHBIX HN3JI0KECHUA, HE 3HACT
Marepuana, rPaMOTHOE MOJIOKEHUH, onpeeJIeHUuH, TEOpeEM
HCYEpIIBIBAIOIIIEE, U3JI0KEHUE dbopmynupyer
MOCJIEI0BATEIBHOE, Marepuana 1o OCHOBHBI€ MOHATHUS, HO
rpaMOTHOE U CYIIECTBY, C HEKOTOpOH
JIOTUYECKHU OTCYTCTBHE HETOYHOCTBHIO,
CTpPOWHOE CYILIECTBEHHBIX 3aTpyAHAETCA B
U3IJI0KEHHE, HETOYHOCTEW B | MPUBEJIEHUU IPUMEPOB
[PaBUIBLHOCTh hopmynupoBKax
GOpMYITUPOBOK U | TIOHATHH, YMEET
3aKOHOMEPHOCTEH, | CIIeTIaTh BHIBOABI
HCII0JIb30BaHUE M0 U3JIaraeMoMy
MPUMEPOB, YMEHUE | Marepuainy, HO
CeJIaTh BHIBOIBI MIPU 3TOM
0 M3JIaraeMOMYy HEJ0OCTaTOYHO
Marepuany MOCJIEI0BATEIBLHO
" JIOTUYCCKHN
W3JIaraeT




MaTepual, He
MPUBOUT
MIPUMEpBHI,
JOTyCKaeT
HEKOTOpHbIE

HETOYHOCTH B

hopmymupoBKax
MOHSITUMN
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