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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
JANCHUITJINHBI

I11J1.02 «MaremaTukay
(MHIEKC, HAUMEHOBAaHNE JUCIUILTUHBI)

1.1. ObsacTb npuMeHeHusi padoueii MPOrpaMMal

PabGouast mporpamma AUCHUIUIMHBI pa3padOoTaHa Ha OCHOBE MHChMa
JlenapTameHTa roCcy/1apCTBEHHOM MOJUTUKHU B cepe MOATOTOBKH pabodynx KaJapoB
nu JIIO «PexoMeHmanuu 1O OpraHu3alMy TMOJIYYEHHS  CPEAHEro OOIIero
oOpa3oBaHHs B TIpeeiiax OCBOCHHSI OOpa30BATEIBHBIX IMPOTPAMM CPEIHETO
npodeCCUOHAIBHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUS C
y4eToM TpeOOBaHMM (efepallbHBIX TOCYIapCTBEHHBIX CTAHIAPTOB M MOJydaeMOin
npodecCur WK CIEeNHATIBHOCTH CPEIHETO MPO(PECCHOHATBEHOI0 00pa30BaHUs» OT
17 wmapra 2015 r. N 06-259 ¢ yueroM ©IpUMEpPHOM NIPOTrPaMMBbI
oO1eo0pa3oBaTeibHOM  ITUCHMIUIMHBL ~ «MaremaTuka»,  PEKOMEHJAOBaHHOMN
denepaibHBIM TOCYAAPCTBEHHBIM aBTOHOMHBIM YUpekaeHueM «DeaepanbHblil
WHCTUTYT pa3BuTusa obpazoBanus» (PI'AY «DOUPO») B kauecTBe mpuUMeEpHOi
IporpaMMbl JUIsl peaju3alliid OCHOBHOM MpogecCHOHAIBHON 00pa3oBaTeNbHOM
nporpammbl CIIO Ha ©6a3e OCHOBHOTO 00IIero 0Opa3oBaHUS C MOJYYCHHEM
cpeadero oo6miero o6OpaszoBanus IIporokon  Ne 3 or 21 wmroma 2015 .
(peructpanroHHbId HOMep penieH3un 373 ot 23 utonsg 2015 r. DI'AY «DUPOy).
PabGodass mporpamMma COOTBETCTBYET OOS3aTEIHPHOMY MHUHHMYMY COJEpKaHHUS
cpeaHero (MmojHOro) oOuiero oOpa3oBaHUs, YCTaHOBJIEHHOMY MUHHUCTEPCTBOM
oOpazoBanuss W Hayku PO, yTBep)kaeHHOMY TpuKa3oM MuHuUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 05.03.2004 Ne 1089.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOIrPaMMbI

Hucrumunaa  «I1/1.02 MaTemaTuka» OTHOCUTCS K YHCITY HPO(UIBHBIX
JUCHUIUIAH 00I111e00pa30oBaTeIbHOIO IHMKJIA W BXOJUT B COCTaB 00s3aTEIIbHOM
npeaMmeTHon obnactu «Maremaruka u nHpopmatukay OI'OC cpemnero oOero
oOpa3oBaHus.

3HaHWs, YMEHHS W HaBBIKW, dbopMmupyemMbie  TUCIMIUIMHON
«I1J1.02 Marematuka» HEOOXOIUMBI ISl TOCJIENYIONIETO H3YyYCeHHUS BCEX
JUCHUIUIMH €CTeCTBEHHO-HAYYHOTO W MpOo(EeCcCHOHATBLHOTO Y4YEOHOTO IHKJA, a
TaK)Ke MPOXO0KICHHS IIPOU3BOICTBEHHON TTPAKTHUKH.

1.3. Hesb U iIaHupyemplie pe3yabTAThl 0CBOCHUS TUCHMUILIMHBI

Hensimu nzyuenns: qucuuiinibl «I1J1.02 Marematuika sIBISIOTCS:

e o0ecrieueHre YCIOBHM ISl TIOJYYCHUSI MPEJCTABICHUN O COIMATBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTEMATUKH;

e oOecneueHue YCJIOBHM JUIS dbopmupoBaHUs JIOTUYECKOTO,
AJITOPUTMHUYECKOTO U MAaTEMaTUYE€CKOTO MBIIICHUS;



4

e o0ecrneueHue YCIOBUM [is TPUOOPETEHUS YMEHUW MPUMEHSThH
IIOJIyYCHHBIC 3HAHMS PU 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 u3ydeHus aucummuinHbl «I1J[.02 Matemartuka: anreOpa, Haudana
MAaTEMATHYECKOT0 aHaIM3a; T€OMETPUSD TPAJHUIMOHHO PEATU3YIOTCS B YETBIPEX
HANpaBJICHUSX:

e oOmIee npeacTaBiacHUE 00 UICSIX U METOJIaX MaTeMaTHKH,

® HHTEUIEKTYyaJIbHOE Pa3BUTHE;

® OBJAJIEHHWE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

e BOCIHTATEJILHOE BO3AEHUCTBHE.

B pe3ynbTaTe 0CBOCHUS TUCHUILTUHBI 00y4Yalomuics TOJKEH 3HaTh (3):

® 3HAYCHHEC MATEMATHYCCKOW HAYKH JUIsl PEIICHHS 3ajJad, BO3HUKAIOMIUX B
TEOPHH W TPAKTUKE; ITUPOTY M B TO XK€ BPEMsS OTrPAaHUYCHHOCTHh NMPUMEHEHUS
MaTEMaTHYSCKHX METOJIOB K aHAJM3y W HCCIICIOBAHUIO IMPOIECCCOB M SBICHHHA B
npupojie u obmectse (31);

® 3HAYCHHE NMPAKTUKHU M BOTIPOCOB, BO3HUKAIOIINX B CAMOW MaTeMaTHKE JIJIs
dbopMHUpOBaHUS U PAa3BUTHS MAaTEMATUYECKON HAYKH; UCTOPHUIO PA3BUTHS TOHITHUS
YuCia, CO3/IaHWsS MAaTeMaTHYeCKOTO aHain3a, BO3HUKHOBEHUS W Pa3BUTHUSA
reometpuu (32);

® YHUBEPCAJIbHBIA  XapakKTep  3aKOHOB  JIOTUKHM  MaTEMAaTHYECKUX
pacCcykJIeHU, X TPUMEHUMOCTh BO BCEX 00JIACTIX YEIIOBEUECKON JCSITEIHbHOCTH
(33);

® BCPOSATHOCTHBIM XapaKTEp Pa3JIMYHBIX MPOILECCOB OKPYKAIOIIEr0 MUpa
(34);

B pe3ynbTaTe 0cBOCHUS TUCIUTITUHBI 00yUYalOMUNACs TOJDKEeH yMETh (V):

®  BBINOJHATH apUPMETUUECCKUE ICUCTBUSA, COUETass YCTHBIC U TUCbMEHHBIE
MPUEMBI, TIPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOWUCTB; HAXOJIUTh 3HAYEHUSI KOPHS
HaTypaJIbHOM CTENEeHHU, CTENEHU C palMOHAJbHBIM TOKa3aTesaeM, Jiorapudma,
UCIIOJIB3YsI TIPU HEOOXOMMMOCTU BBIUYUCIUTENBHBIC YCTPOWCTBA; MOJIb30BATHCA
OLICHKOMW U MPUKUIKOMN MPpHU MpakTudeckux pacyerax (Y1);

® [POBOAUTH IO H3BECTHBIM (OpMyJIaM M TMpaBujIaM MpeoOpa3zoBaHUS
OYKBEHHBIX BBIpAKEHUW, BKJIIOUYAIOIIMX CTETNEHU, pPaJAUKaJbl, JIOrapu(PMbl U
Tpuronomerpudeckue ¢pyaknuu (Y2);

® BBHIUHCIATH 3HAYCHHS  YHCIIOBBIX W OYKBEHHBIX  BBIPKCHHIA,
OCYILECTRJISISI HEOOXOIMMBIE TTOJICTAHOBKY U TIpeodpazoBanus (Y 3);

e ompenensaTh 3HauYeHWe (YHKIIMM TI0 3HAYCHUIO apryMeHTa Mpu
pa3MUHbBIX criocobax 3amxanus Gyukiuu (Y4),

e crpouth rpaduku u3ydeHHbIx QyHkuuii (¥Y5);



5

® OMWCHIBATH MO TpaduKy MOBEACHUE W CBOWCTBA (DYHKITHI, HAXOAUTH 110
rpaduky GyHKIIMK HAauOOJIbIINE 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);

® JCCIEeNOBaTh B MPOCTEHINUX CiIy4asX (QYHKIMM HA MOHOTOHHOCTD,
HaXOJUTh HAWOOJbIINE W HAUMEHBINE 3HaYeHUs (DYHKIMH, CTpPOUTH Tpaduku
MHOT'OYJICHOB C UCMOJb30BAHUEM almapaTa MareMaTudeckoro ananusza (Y9);

e pemaTh palUOHANbHBIE, IOKa3aTelibHble U  Jorapudmuyeckue
ypaBHEHUS U HEpaBeHCTBA, (Y10);

® COCTaBJISITh YpaBHEHHUS 10 ycioButo 3aaaun (Y11);

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

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

e pemath NpocTedire KOMOWHATOPHBIE 33Ja4d METOJIOM Mepebopa, a
TaK)Ke C UCIOJIb30BaHUEM U3BECTHBIX hopmyi (Y 14);

® BBHIUHCIATH B MPOCTEHINMX CIydasx BEPOSTHOCTH COOBITUHA Ha OCHOBE
nojcyeTa unciia ucxoaos (Y15);

® pacro3HaBaTh Ha 4YEpTEX axX M MOJCNSIX HPOCTPAHCTBEHHBIE (HOPMBI;
COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMHUCAHUAMU, N300pakeHusMu (Y 16);

® ONWCHIBATh B3aWMHOE pACIOJIOKEHHUE TPSIMBIX M IUIOCKOCTEH B
npoctpancTie (Y17);

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

e 1300pakxaTb OCHOBHbIC MHOTOTPAHHHKUA W KPYIJIbIE TE€Ja; BBIMOJHSITH
yepTexku No yciaoBusm 3a1ad (Y19);

® pellaTh MIAHUMETPUUECKUE U TIPOCTEUIIINE CTEPEOMETPUYECKHUE 3aauun
Ha HaXOXXJICHWE TeOMETPUYECKUX BEIMYMUH (JJIMH, YTJIOB, TUIOMAAeH, 00beMOB)

(¥20);

®  HCIOJIb30BaTh npu pelIeHnu CTEPEOMETPUUECKUX 3a1ay
IaHUMeTpuueckre GakTbl U MeTo bl (Y21);

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

. TPaKTUYECKHUX PACUETOB MO opMyiiaM, BKIOUask (OPMYJIIbL, COIEPIKALIUE
CTETEHU, PAJAMKANbI, JOrapudMbl U TPUTOHOMETpHUECKHE (YHKIUH, HCTOIb3Ys
Ipu HEOOXOAMMOCTH CHPAaBOYHBIE MAaTEpHUalbl U MPOCTEUIINE BBIUMCIUTEIbHBIC
YCTPOUCTBA;



6

. ONHMCAaHMA C TIOMOHIIbIO  (YHKUMH  pa3aMYHBIX  3aBUCHUMOCTEH,
IpEJCTaBICHNS UX IPaQUUECKU, MUHTEPIIPETALIMU IPa(UKOB;

. peuleHus NPUKIAIHBIX 33]a4, B TOM YHCIIE COUMUATbHO-3KOHOMUYECKHUX U
¢usznyecknx, Ha HauOONbIIME W HAaWMEHBIINE 3HAYCHHS, HAa HAXOXJCHUE
CKOPOCTHU U YyCKOPEHUS;

. TIOCTPOCHHUS U UCCIEAOBAHMS MPOCTEHIIINX MaTEMAaTUYECKUX MOJIEINIEH;

. aHAM3a pPEAJIbHBIX YHUCJIOBBIX [JAHHBIX, MPEJICTABICHHBIX B BHUIE
JuarpaMm, rpauKos;

. aHanu3a HHPOpPMAIH CTATUCTHUECKOTO XapaKTepa,

. HccleqoBaHusl (MOAEIUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYAIHi
Ha OCHOBE M3yUYEHHBIX (JOPMYJI U CBONCTB QUTYD;

« BBIYUCJIEHUS OOBEMOB M IUIOLIAJEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TE€JI MpU PEHIeHUH MPaKTUYECKUX 3a7ad, MCHOJb3yd NpH HEOOXOAMMOCTU
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

MakcumMasbHas yuyeOHast Harpyska (Bcero) 319
OO0si3aTenibHas ayIuTOpHAs yueOHasi Harpy3Kka (BCero) 297
B TOM YHCIIC:
JeKyuu 123
npakmuyecKkue 3aHamust (8 mom Yucie npoMelCynoyHas ammecmayusl) 174
CamocTtosTenpHas pabora o0ydaromierocs (Bcero) 2
B TOM YHCIIE:
3ayyusanue Qopmyn, npasui, meopem, C8OLUCMaE 1
8bINOIHEHUE UHOUBUOYANbHBIX 3A0AHUL 1
paboma Hao owudKamu
1n0020M0O6KA OOKNA008
Kouncynpranumn 2
[IpomexxyTouHas arrecTanys B hopMe IK3aMeHa 18

2.2. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0OHOH padoThI Il 3204HOM

dhopmbI 00yUeHUsT

Bun yuebHoit paboTbl O6beM yacoB

MaxkcumanbHas yaeOHas Harpy3ka (BCero) 319
OO6s13aTenbHas ayJUTOpHas yueOHasi Harpyska (Bcero) 26
B TOM YHCIIE:

JIeKYuu

npakmuyecKue 3aHAMuUsL(8 mom 4ucie NPOMexCymouHdas ammecmayus) 26
CamocrositenpHas pabora oOyydaromierocs (BCero) 275
B TOM YHUCIIE:

peuteHue mpeHupoBOYHbIX YNPANCHEHUU 105

CamMoCmosimenbHoe u3yueHue pasoenos 136

3ayuusanue oopmyn, npasui, meopem, c80UCME 12

8bINOJIHEHUE UHOUBUOYANbHBIX 3A0AHULL 8

8bINOJIHEHUE OOMAUUHEl KOHMPOTLHOU paOombl 10

1n0020MO6KA OOKIA008 4
[TpomexyrouHass arrectanusi B ¢opMe: 3alIUThl JOMallHEW KOHTPOJIbHOMN 18

pa6OTLI M OK3aMCHa




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

3HaHUS U yMEHUs,

(hopMHUPOBAHHUIO
Hanmenosane C 0 (hOpMBI OpraHU3aIMU ACATSIEHOCTH 00YYAIOITIXCS O0BeM yacoB KOTOpBIX
P —— oJiepkaHue yueOHOro Marepuaia u GopMsl Op 3alluu esTe Y4aro] CTI0COBCTRYeT
JJIEMEHT
IPOrpaMMBbl
1 2 3
Jlexmmst: 1 31, 32
Beenenue 1.Poxp MaTeMaTHKH B HayKe, TEXHUKE, IKOHOMHKE, NHPOPMAIMOHHBIX TEXHOJIOTHAX U ITPAKTHUECKOH AEATCIHHOCTH.
Ilenu W 3a/1a4u U3YYCHHUS MaTEMaTHKU ITPU 0CBOeHHUH creraibHocTeit CITO
Pasnen 1 Pa3BuTHe NOHATHS O YUCIIE
Jlexrmm: 4
1. Llenble u panMoHaIbHbBIE yKcia. JleHCTBUTEIbHbIC YHUCTIA.
2. IlpubnmxeHHbIe BhrunciieHus. KomriekcHble ynciia
T 11 [MpakTHyeckue 3aHATHS 6
P ema | 1. BemmonHenue apuMeTHIECKUX ASHCTBUI Hall YNCIIAMH, COYETasi YCTHBIE U MIMCHbMEHHBIEC TIPHEMBI
a3BUTHE MOHATHS O ., M 9 N .
. 2.HaxosxeH1e IpuOIMKEeHHbIX 3HAYE€HUH BEIMUMH M MOTPEITHOCTEH BHIYUCIEHUH (a0COMIOTHOM M OTHOCHTEIBHO). 33,34, Y2, V3,
3.CpaBHeHHE YHCIIOBBIX BhIpakeHNH. HaxosxneHne ommboK B mpeoOpa30BaHMUIX M BHIYMCICHUIX Y4, V1l
CamocrosTenbHas paboTa 00ydJaromxcs
1. 3akperuieHre OCHOBHBIX CIIOCOOOB pelleHUs ypaBHEHHI. BrInoHeHNe 3a1aHuii 110 OTKPBITHIM TECTaM
2. oxnan: «HenpepbIBHBIE ApOOH»
Paznen 2 Kopnu, cTenenu u gorapudMbl
Jlexun 4
1. KopHu HaTypaJpHOH CTENEHH M3 YHCNa U UX cBoiicTBa. CTENeHH ¢ palliOHAIBHBIMU TOKA3aTeNIIMHU, UX CBOMCTBA.
CreneHu ¢ IeHCTBUTENFHBIMU ITOKA3aTEIAMH.
2.CBOHCTBa CTENEHH C JICHCTBUTEIEHBIM ITOKA3aTEIIEM.
IIpakTudeckue 3aHATUS 11
1.Beruucnenue u cpaBHEHHE KOpHEH. BrIMoTHEHNE pacueToB ¢ paguKaIaMu.
Pemennie nppanuoHaibHbIX ypaBHEHUH
Tema 2.1 2.HaxoxneHre 3HaUYCHHIA CTETICHEH ¢ pallHOHATLHBIMU ITOKA3aTEIISIMH. 33,34,V2,V3,
Kopun u crenenu 3.CpaBHeHHE CTENEHEH. v4.vil
4.IIpeoOpa3oBaHus BBIPAXKEHHMH, COJIEPIKAIINX CTEIIEHH.
5.Pemenne nokazaTenbHBIX YpaBHEHHH.
6.Pemenne npukinaaHpIX 3a1a4.
CamocrosrensHas paboTa yJammxcs
1. BrmonHeHWe MHANBUAYAIBHBIX 3aJaHUH 10 PEIISHNIO HPPALMOHANBHBIX U TOKA3aTeIbHBIX YPaBHEHUH, 1O
IpeoOpa30BaHUIO YHCIOBBIX M OYKBEHHBIX BRIPAKSHHUH, COACPIKAIINX PaJUKaIbI
Tema 2.2 Jlexuun 4
Jorapudm. JTorapugm | 1.OcHOBHOE norapudpmMuuecKoe TOKIAECTBO. [leCATHYHbIE U HATYPATIbHBIE JIOrapU(pMBbI. 33.34. V2. V3
yucla 2. IlpaBuna neiictBuii ¢ norapudmamu. Ilepexos kK HOBOMY OCHOBAHHIO. % 4 3}1 0 ’Yl !
IIpeobpazoBanue 3.IlpeobpazoBanue JorapuMUIECKUX BBIPAKEHUH ’ ’
anrebpandecKux [IpakTuueckue 3aHsITHs 11
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BBIPa)KEHUH

1.Haxoxaenue 3HaueHui Jorapudma 1o nponu3BoJIbHOMY OCHOBAHHIO.
2.Ilepexol OT OHOTO OCHOBaHHMS K APYTOMY.

3. Beruucnenne u cpaBHEHHE TOTapHU(PMOB.

4 JlorapudpmupoBaHue 1 TOTCHINPOBAHNE BEIPAKCHUI.
5.11pubmrkeHHbIe BEIMUCICHUS U PEIICHNS MPUKIIAJHBIX 3a/1a4.

6. Perenne morapupMUIECKUX YpaBHEHHH.

CamocrosrenbHas paborta
Brruncienue orapugMoB, peleHre JorapuMHUIECKUX ypaBHEHUN

Pazgen 3

[IpsiMbIe W TNIOCKOCTH B IMTPOCTPAHCTBE

Tema 3.1
[NapannensHOCTH B
MPOCTPAHCTBE

Jlexyn:
1.B3anMHOeE pacIiojoKeHHe IBYX MPSIMBIX B IIPOCTPAHCTBE.
2.ITapayienbHOCTB NPSIMOM U TIocKocTH. [TapaniensHOCTh MIIOCKOCTEH.

CamocTositenbHast pabora: 1. M3ydeHne TeopeM 0 MapauieibHOCTH B IPOCTPAHCTBE

33,34,V2,V3,
v4,V12,V13,
Y16 V17

Tema 3..2
IlepneHIUKyYISPHOCTD
B [IPOCTPAHCTBE

Jlexyn:
1.IlepnieHIUKYIAPHOCTD MPIMOH U IUIOCKOCTH. IlepreHAuKyIIp 1 HAKIOHHAS. YTOJI MEXIY MPSIMON M INIOCKOCTBIO.
2.YT0J MeXIY IIOCKOCTSIMA. JIByrpaHHbId yron. [leprneHIuKyIapHOCT ABYX IUIOCKOCTEH.

IIpakTrdeckue 3aHATHA

1.ITpu3Haku B3aMMHOTO PACTIONOXKEHHUS MPSIMBIX. YOI MEXY MPSIMBIMH.

2.B3aumHOe pacroyiokeHne NpsSMbIX U INIOCKOCTEH.

3.IlepnieHnKyYJIsIp ¥ HAKJIOHHAS K IIOCKOCTU. YTOJ MEXIY MPSIMOM M INIOCKOCTBIO. TeopeMbl 0 B3aHMHOM
PaCIIOJIOKEHUU MPSIMOM U IIIOCKOCTH. TeopeMa 0 TpeX NepIeHIUKYIIpax.

4.Tlpn3Haky ¥ CBOWCTBA MapaUIEIbHbBIX M HEPIIEHANKYISIPHBIX ITIOCKOCTEH.

CamocrosrenbHas paboTa:
1.BeimonHeHHE TPEHUPOBOYHEIX 3aIaHUH IO TEMe
2. loxnan «IlapamiebHOE IPOCKTUPOBAHUE)

33,34,Y2,V3,
Y4,V12,V13,
Y16 V17

Tema 3.3
I'eomeTpuueckue
npeoOpa3oBaHusL

MPOCTPAHCTBA

Jlekuuun

1.I'eomerpudeckue npeodpa3oBaHMs IPOCTPAHCTBA: HapaJUIEIbHBII TEPEHOC, CHMMETPHUS OTHOCUTEIHHO IIOCKOCTH
2.ITapamensHoe npoektupoBanue. [1nomans opToroHasbHON npoekiuu. M300pakeHne mpocTpaHCTBEHHBIX GUTYp
3. PaccTostHHE OT TOYKH 10 TUIOCKOCTH, OT NPSIMOM /10 TNIOCKOCTH, PACCTOSIHUE MEKAY INIOCKOCTSIMU, MEXITY
CKPEIIMBAIOIIMMHUCS MPSIMBIMH, MEX/ly IPOU3BOJBHBIMU (PUT'YpaMH B IPOCTPAHCTBE.

[pakTryeckue 3aHATHS
1.IMapannensHOE MPOESKTUPOBAHKE U €TI0 CBOKUCTBA. TeopeMa o IIomaan OpTOrOHaIBHOM MPOSKIINH MHOTOYTOJIEHHUKA.
2.B3anMHO€ pacIooKeHNE MPOCTPAHCTBCHHBIX (UTYP.

33,34,V2,V3,
Y4,V12,V13,
Y16 Y17

Pazgen 4

KombuHaropuka

Tema 4.1
DJIEeMEHTHI
KOMOWHATOPHUKH

Jlexuun

1.OcHOBHBIE MOHATHS KOMOWHATOPHUKH. 3a/1auy HA MOJICUET YHCIIA pa3MELIEHHUH, IepeCTaHOBOK, COYETaHHUH.
2.Pemenne 3aga4 na nepedop Bapuanros. @opmyna 6unoma Herorona. CBoiicTBa OMHOMHHAIBHBIX KO (GHUIIMEHTOB.
Tpeyronsauk Iackais.

[IpakTuueckue 3aHATHs

1.Wcropus pa3BUTHSI KOMOMHATOPHUKH, TEOPUH BEPOSITHOCTEH U CTATUCTHKH U MX POJIb B PA3IMYHBIX cepax
YeJIOBEUECKOM KU3HEACATSITHHOCTH.

2.IpaBuia KOMOMHATOPUKH.

3. Penrenne KOMOMHATOPHBIX 3a/1a4.

33,34,V2,V3,
v4,V14, VY15,
y23
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4.P33M€HICHI/I$I, COYCTaHMs U NICPECTAHOBKMU. bunom HrroToHa n TPCYTOJIbHUK ITackamns. HpI/IKHaHHHe 3aga4u.

CamocTosTensHas padora
1.Pemiennie TpeHNPOBOYHBIX 3aaHUI T0 KOMOHMHATOPHKE
2.DopMyIbl codeTaHuil, HepecTaHOBOK, pa3MeIIeHHN

Paznen 5 KoopauHate!l 1 BEKTOPBI
Jlexunn
1. TIpsmoyrombpHas (nexkapToBa) CUCTEMa KOOPANHAT B IIPOCcTpaHCTBE. DOpMyia pacCTOSHUS MEKAY JBYMS TOUKaMHU.
YpaBHeHUs cepbl, INIOCKOCTH U TIPSIMOH.
IIpaxkTryeckue 3aHATUA
Tema 5.1 1.Bekropsl. JleiicTBUs ¢ BEKTOpaMHu. 33,34, V2, V3,
[pamoyronbuas 2.JlekapToBa CHCTEMa KOOPAMHAT B IPOCTPAHCTBE. V4 .,V12, V13,
CUCTCMa KOOPAMHAT | 3 YpaBHEHUE OKPYKHOCTH, CPepbl, INIOCKOCTH. Y16 V17
4.PaccrosHie MEeXy TOUKaMHU.
CamocrosrensHas padota
1.BrinonHeHne HHANBUYNbHBIX 331aHUH Ha ACHCTBUS C BEKTOpaMHU
2.M3yyenne ypaBHEHHUH OKPYKHOCTH, c(epbl, INIOCKOCTH, PACCTOSIHUSL MEXK/Y TOUKAMH
Jlexunu
1.Bexropsl. Monyns BekTopa. PaBeHCTBO BekTOpoB. C0)kKeHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHCIIO.
2. Pa3noxeHne BEKTOpa 110 HAIIPABICHUAM. YTOJI MEXIy ABYMs BeKTOpaMH. [Ipoekmus BeKTopa Ha OCb.
3.Koopaunats! BekTopa. CkanspHoe IpOU3BeIeHHE BEKTOPOB.
4 .Vcnonp30BaHUE KOOPAMHAT U BEKTOPOB IIPU PELICHUH MaTEMAaTHYeCKUX U IPUKIAIHBIX 3a/au.
Tema 5.2 IIpakTrueckue 3aHATUSA 33,34, V2, V3,
BekToph! 1.JleifcTBUSA ¢ BEKTOPAMH, 33JaHHBIMU KOOPAHHATAMU. V4.,V12, V13,
2.CxaysipHOE TIPOU3BE/ICHHE BEKTOPOB. Y16 V17
3. BekTopHOe ypaBHEHHE NPSIMOI1 U IIIOCKOCTH.
4. Vicnonb30BaHUE BEKTOPOB IIPH JOKA3aTEICTBE TEOPEM CTEPEOMETPHUH.
CamocrosrensHas padora
1. Hcnonp3oBaHnE BEKTOPOB MPH PELICHUN CTEPEOMETPHIECKUX 3a/1a4
2. BekTopHOE 33/1aHKE TIPSMBIX M INIOCKOCTEH B IIPOCTPAHCTBE
Paznen 6 OCHOBBI TPUTOHOMETPUHU
Jlexun
1.Papgnannas mepa yria. BpamatensHoe npmxenne. CHHyC, KOCHHYC, TAHT€HC U KOTaHT€HC YHCTIA.
2.@opmynbl npuseneHus. Popmyisl ciaoxeHus. Popmyiibl yaBoenus: @opMyIibl OJIOBUHHOIO YIJIa.
Tema 6.1 TTpakTUYecKUe 3aHsTHs
OCHOSPCIII—)II(()?BI;[I(I);:THH. 1.PanuanHbIi METOJ MU3MEPEHHMS YTJIOB BPAILICHUS U CBSI3b C TPaLyCHONW MEpOii. 33,34, V3, V4
TPHrOHOMETpHYECKHE 2.OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIIECTBA
TOXIECTBA 3.®opMyIIEl IPUBEAEHUS.
CamocrostenbHas paboTta: 3ayunBaHHe ONpeJeNIeHUI TPUTOHOMETPUIECKHX (PYHKINH, MX 3HAKOB 10 YETBEPTSIM,
(hopMyIT 1 3HAUEHUH HEKOTOPHIX YTIIOB
KoHTponbHast padboTa
Tema 6.2 Jlexuun
Tpeo6pasoBatye 1.ITpeoOpa3oBaHre CyMMBI TPUTOHOMETPUUECKUX (DYHKIMH B IPOU3BECHNE U IPOU3BEACHUS B CyMMY. BeipakeHue
HPOCTENIIMX TPUTOHOMETPHIECKUX (PYHKITUI Yepe3 TAHTCHC TOJIOBUHHOTO apTyMEHTA. 33.34. V3. V4
TPUTOHOMETPUYECKHX | 2.IIpocTeiiiine TpuroHoMeTpryeckre ypasHenus. [Ipocreiinime TpuroHoMeTpUueCKre HEPaBEHCTRA. T
BBIPQKCHU 3.00patHble TpUroHoMeTpryYeckrue QyHKINH. APKCHHYC, aDKKOCHHYC, apKTaHT€HC.
TpuroHoMeTpuieckie | Tipaxruueckue 3aHATHS:
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ypaBHEHHUS U
HEepaBeHCTBA

1.dopmyitsl crioxeHus, yBOCHHUS, IPe0Opa30BaHUE CyMMbI TPUTOHOMETPHUYECKUX (DYHKIMIA B IPOU3BEICHHE.
2..IlpeoOpa3zoBaHue MPOU3BEACHI TPUTOHOMETPHIECKIX (PYHKITHIT B CyMMYy.

3. [Ipocreiimme TpUrOHOMETPUICCKIE YPABHEHUS M HEPABEHCTBA.

4.006paTHpIe TPUTOHOMETpHIEeCKIe (YHKINN: apKCHHYC, apKKOCHHYC, apKTaHTeHC.

CamocrosrenpHas pabora
Joxnansl: «TpuroHoMeTprUUeCKie YpaBHEHHUS, IPUBOIUMBIE K KBaJpaTHBIMY, «OTHOPOIHBIE TPUTOHOMETPHYECKHE
ypaBHEHHs», «BBeeHe HOBOM MepeMEHHOM MPY PEILICHNH KBAaJPaTHOTO YPaBHEHUS»

Pasnen 7

DYHKINMH, UX CBOHCTBA U rpaUKH

Tema 7.1
O®yukuuu. CoiicTBa
¢ynkumid. O6patHbie

dhyHKIIMH

Jlekun

1. ®ynkimun. O61acTh ONpeeNeHNs] 1 MHOYKECTBO 3HaYeHUI; rpauK QYHKIMH, TOCTpOeHHE TpaduKoB (QYHKIIHH,
3aJaHHBIX Pa3INIHBIMH CIIOCOOAMH.

2. CpotictBa QpyHKIHH. MOHOTOHHOCTB, Y€THOCTh, HEUETHOCTh, OTPAaHUIEHHOCTD, IEPUOANIHOCTE. [IpoMexyTkn
BO3pacTaHus M yObIBaHMS, HAaHOOJbIIEE M HANMEHBIIIEE 3HAUCHH, TOUKN SKCTpeMyMa. [ padudeckas HHTeprpeTanus.
[Tpumeps! GpyHKINOHATBHBIX 3aBHCUMOCTEH B peallbHbIX MPOLECCax U SBICHUAX. ApH(METHIECKHIE ONepanny Hal
¢yaxumsamu. CrnoxHast QyHKIHS (KoMrmo3umwms). [[loHsITHE 0 HepephIBHOCTH (PYHKIINH.

3. Oopartnbie GhyHknuu. O6IacTh OMpeIeieHUs 1 001acTh 3HaUCHHIH 00paTHOU GyHKIMH. ['paduk 0OpaTHOH GyHKITUH.

IIpakTudeckue 3aHATUSL:

1.IIprmMepsl 3aBUCHMOCTEH MEXIY IEPEMEHHBIMH B PEaIbHBIX MTPOIECCAX U3 CMEXKHBIX AUCIIUILINH.
2.0npenencHue GyHKIUH.

3.INoctpoenne n ureHne rpadhukoB QyHkui. MccnemoBanne QyHKINH.

4.CBolicTBa THHEHHON, KBaIpaTUIHOM, KYCOYHO-TTMHEHHON M TPOOHO-THHEHHON (QYHKINH.

33,34, Y4, V5,
¥6.,Y7,V8,VY9,
v10, V11

Htoro 3a 1 cemectp

136

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

Jlexuun

1.0Omnpenenenus GyHKIMIA, X CBOWCTBA U rpaduku.

2.IlpeobpaszoBanns rpadukoB. [lapamienbHblil epeHoc, CHMMETPHSI OTHOCHTENILHO OCEH KOOPIUHAT U CUMMETPHS
OTHOCHTEJIFHO Ha4yaja KOOPAWHAT, CHMMETPHS OTHOCHTEIBEHO IPSMOit Y = X.

3. PacTspkeHune u cxaTue BIOJIb Ocei KOOpAMHAT.

[MpakTryeckne 3aHATHA

1.HenpepsiBHble 1 iepuoauueckue GpyHkunu. CBOWCTBA U rpaKK CHHYCa, KOCHHYCAa, TAHI€HCA M KOTaHI'€HCa.
2.00parnble GyHKMU 1 ux rpaduxu. OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIUH.

3.IpeobpaszoBanus rpaduka pyHkiuu. ['apmonndeckue konedanus. [IpukiaaHble 3a1a4u.

4. Tloka3aTenbHbIe, JorapupMuIeckue ypaBHEHUS

5. TpuroHomMeTpuiecKre ypaBHEHHUs] M HEPaBEHCTBA.

CamocrosrenpHas pabora
1. Joxnansr: «IlokazaTenpHble ypaBHEHUS ¢ TapaMeTpaMuy, «Jlorapudmudeckie ypaBHeHUS ¢ TapaMeTpaMm
2. Pemenue nokasarenbHbIX, JOrapu(PMHIECKUX, TPHTOHOMETPUYECKUX YPAaBHEHUH

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

Paszgen 8

MHOTOrpaHHHKH U KPYTJIbIC TENa

Tema 8.1
MHororpaHHuKu

Jlexuun

1.Bepumussl, pedpa, rpaHn MHOTOTpaHHHUKA. Pa3BepTka. MHOTOrpaHHbIe yIiibl. BEIMyKisle MHOTOTpaHHUKH. Teopema
Oiinepa.

[Mpu3sma. Ilpsimast u HaksioHHast npusMa. [IpaBuinbHas npusma. [apamnenenmnen. Kyo6.

2.Ilupamupa. [MpaBuibHas nmupamuna. YcedeHHas nupamunaa. Terpasp.

CumMeTpHH B Ky0Oe, B apaJulelenumneie, B Ipu3Me U ITUpamMHu7Ie.

3.Ceuennst KyOa, IPU3MBI U TUPAMUIBI.

33,34, V19, ¥20,
y21,Y22
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[IpencraBiaeHrEe 0 NPAaBUILHBIX MHOTOTPAHHHUKAX (TETpadape, Kyde, OKTadape, TOISKadIpe U HKOCcadIpe).

[IpakTuueckue 3aHATH

1.Pa3nuuHble BUIBI MHOTOTPAHHUKOB.
2.1x u300paxxeHus.

3. CeueHusi, pa3BepTKU MHOTOTPaHHHUKOB.
4. Ilnoniaaph NOBEPXHOCTH

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

Tema 8.2
Tena u MOBEPXHOCTH
BpallleHHs

Jlekun

1.1y np v KoHyC. Y cedeHHblH KoHyc. OcHOBaHHME, BEICOTa, OOKOBas TOBEPXHOCTH, 00Opa3yromias, pazsepTka. OceBbie
CCUCHHMS M CEUCHUS], TapauIeIbHbIE OCHOBAHHIO.

2. Illap u cdepa, nx ceuenns. KacatenpHas mIocKocTs K cepe.

[MpakTryeckne 3aHATHA
1.Buzasl cuMMeTpHii B IpOCTpaHCTBE.
2.CuMMeTpHs TeJl BpallleHUs] U MHOTOTDaHHHUKOB.

Tema 8.3
Usmepenus B
TeOMETPHH

Jlexuun

1.06wem u ero uzmeperue. MuterpanpHas popmyrna oopema. opMyisl o0beMa Kyda, IpsSIMOYTOIEHOTO
TapaJuIeNIeuIe1a, MPU3MBbl, IMITHHPA.

2.Dopmynel 00beMa MUPaMUAbI U KOHyca. (DopMyisl IIIOMAAN TIOBEPXHOCTEH IIIMHPA U KOHYCA.

3. ®opmyiel 00beMa 1mapa u miomanu chepsl. [Tomodue ten. OTHOMICHUS TUTONIAICH TOBEPXHOCTEH H 00BEMOB
MOJIOOHBIX TEJl.

[MpakTryeckne 3aHATHA

1. Beruncnenue romaieil 1 00EMOB.

2. Nuterpanbhas Gpopmyina oobemMa.

3.®@opmynel 06beMa Kyba, IPSMOYTOJIBHOTO Mapauleenunea, IPU3Mbl, HHIHHIPA.

4. ®opmynsl 06beMa MHpaMHIBl U KOHyca. PopMyIIbl IO N TOBEPXHOCTEH IMIMHIPA U KOHYCa.
5.®@opmyner 00bema mrapa u mromanu chepsl. [lomodue ten. OTHOIEHHS IUTOIIAACH TOBEPXHOCTEH U 00bEMOB
MMOJOOHBIX TEII.

CamocTosiTenbHas padora
1. Hoknan: «KoHHYecKHe ceueHHs U X IPUMEHEHHE B TEXHUKE)
2. Vzy4yenue popmyn 00beMOB U IUIONIAICH HOBEPXHOCTH, PELICHHE TPEHUPOBOYHBIX 3a/1ad

33,34, V19, ¥20,
y21,Y22

Pasnen 9

Havana MmaTemMaTH49eCcKOro aHajau3a

Tema 9.1
ITocnenoBarensHOCTH

Jlexkun

1.Crioco0ObI 3a1aHUs U CBOMCTBA YHCIOBBIX MOCen0OBaTeIbHOCTEH. [ToHATHE O TIpesiee mocaea0BaTeIbHOCTH.
CyuiecTBoBaHuE Npefiesia MOHOTOHHOHM OrpaHUYeHHOM NOCe10BaTeIbHOCTH.

2. CymMMupoBaH#e 1OCIe10BaTebHOCTEH. beckoHeuHo yOBIBarOIas reOMETPHYESCKas MPOrPECCHs U €€ CyMMa.

IIpakTrueckue 3aHATUS

1.YucnoBas mociae0BaTeIbHOCTh, CIIOCOOBI €€ 3a/IaHus, BEIYUCICHHUS WICHOB MOCIIEIOBATEIEHOCTH.
2. [Ipenen mocnen0BaTEeIbHOCTH.

3.CyMMHUpOBaHHE MOCIEA0BATEILHOCTEH.

4.BbeckoHEUHO yOBIBAIOIIast TEOMETPHYECKAS IPOTPECCHSI.

CamocrosrensHas padoTa
3ay4yuBaHue onpeneracHuid. BeIMOTHEHNE TPEHUPOBOYHBIX 3aaHUM

33,34,V1, V2,
y8,v¥23

Tema 9.2

Jlexun

33,34, V1, V2,
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Ipoussoanas 1.ITonsaTre 0 NpOoN3BOIHOM (DYHKIMH, €€ TEOMETPHIECKUI U PU3NUECKUI CMBICI. YpaBHEHHE KacaTeJIbHOH K TpaduKy V8 ,v23
¢GbyHKINN.
ITpousBonHBIE CyMMBI, Pa3HOCTH, IPONU3BEACHHS, YacTHbIC. [IpON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.
2.ITpumeHeHne TPOU3BOAHOM K UCCIICAOBAHHIO (DYHKIHIA U IOCTpOeHHIO rpadukoB. [Ipon3BoanbIe
00paTHOW (YHKIHNN ¥ KOMIIOZHUITUH () YHKITHH.
3.Ilpumepsl nCTIONB30BaHMS IPOU3BOIHOM ISl HAXOKACHHS HAMITYUIIEro pelieHns B IPUKIaAHBIX 3aa4yax.
Bropas npon3BoHas, ee reoMeTpuuecKuid U puznueckuil cMbIci. HaxoxaeHne ckopocTy Juist poliecca, 3alaHHOTO
dhopmyIoit u rpaduKOM.
[IpakTryeckue 3aHATHA 10
1.IIpon3BoaHas: MEXaHMYECKUI U TEOMETPHUYECKUI CMBICIT TPOU3BOAHOM.
2.YpaBHEHHE KacaTeJIbHOU B 001IeM BHIE.
3.I1paBuna u popmynsl auddepeHIMpoBaHNs, TAOIULA TPOU3BOAHBIX AIEMEHTAPHBIX (DYHKIMH.
4 VccnenoBanue (hyHKIMU C IIOMOIIBIO TPOU3BOTHOM.
5.HaxoxaeHne HanOONbIIero, HANMEHBIIET0 3HAYCHHS M 9KCTPEMaNIbHBIX 3HAUCHNH (DyHKIUH.
CamocrosrensHas padota
1.MccnenoBanue (GyHKIMH U TOCTPOEHHE TpadiKa ¢ TIOMOIIBIO TPOU3BOAHON
2.Haxoxk/JIeHue HauIy4lIero peieHus B IPUKJIAJIHBIX 33/1a4ax
Jlexumn 4
1.IIpumMeHeHue ONpeAEIeHHOT0 HHTETpaja Al HaXOXKISHHS IUIOMaaAN KpUBOIHHEeHHO! Tpanennu. ®@opmyina HeroroHa-
JletiOHuIA.
Tema 9.3 2.ITpuMepbl IpUMEHCHHS HHTErpasia B (PU3HKE U TCOMETPHHU.
TlepBooGpasHas 1 [MpakTryeckne 3aHATHA 8 33.34. V1. V2
MHTErpaJl. 1.Murerpan u nepBooOpa3Hasi. VeV
IpumMenenne 2. IIpumeHeHne onpeaeIeHHOTO MHTerpajia Uil HaX0KACHUS TUIONTIa A1 KPUBOIMHEITHOM Tpaneu ’
MHTErpana 3.Teopema Hrrorona-Jleiibuuna.
4.IlpuMeHeHne MHTerpaia K BEIYUCICHHIO (DU3MYECKHUX BEJIMYMH U IUIOIIAIEH.
CamocrosrenpHas pabota
TpenupoBoyHas paboTa 10 BBIYMCICHUIO ONPE/ICIICHHBIX HHTEIPAJIOB M X IIPUMEHEHHUE
3amyTa MHAMBHIYAJILHOTO MPOEKTa
Pazpen 10 DNeMEHTBI TEOPUH BEPOSITHOCTEN U MaTEMATHUECKOM CTATUCTUKU
Jlexkuun 6
1.CoObiTHE, BEPOATHOCTH COOBITHS, CJIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.
2.IlonsTHE O HE3aBUCUMOCTH COOBITHH. [lcKpeTHas cirydaliHas BEJIMUMHA, 3aKOH €€ pacipeieIeHHs.
3.UncsoBble XapaKTEPUCTUKU TUCKPETHOM cilydaiiHoi BesinuuHbl. [IoHsTHE 0 3aKOHE OOJIBIINX YUCEL.
Tema 10.1 [IpakTryeckue 3aHATHA 5 5 5 10
") IEMEHTEI TCODHH 1.Knacc1/1quIv<oe olpezieIeHNe BEpPOSITHOCTH, CBOHCTBA BEPOSITHOCTEH, TEOpEMa 0 CyMMe BeposiTHOCTeH. 2. Brruncnenne 33,34,Y1, V2,
P! ) y8,y¥23
BEPOSATHOCTEH I;GPOHTHOCTCH o i
JluckpeTHas ciydaiiHas BeIMYMHA, 3aKOH €€ paclpeieIeHus.
4.YucnoBble XapaKTEpUCTHKH AUCKPETHON CITy4aifHOI BENWYMHBI. 3aKOH OOJIBIINX YHCEIL.
5.1TpuknaaHble 3a1a4u.
CamocrosrenpHas pabora
Hoxnan: «CxeMa NOBTOPHBIX HCIIbITaHUN bepHyuin»
Jlexun 6
g;:‘:;ell%é 1.IlpencraBnenue MaHHBIX (TaOIUIBI, JHATPaMMBI, TpaduKn), reHepaibHast COBOKYITHOCTb, BEIOOPKA, CpeIHee 33.34. V1. V2
o apudmernyeckoe, Meauana. [ToHsaTHE 0 33a7a9aX MaTeMaTHIECKON CTATUCTHKH. ‘e vna
Mazirf;g:;;;on 2.Pemienne nmpakTHYECKUX 33124 C IPUMEHEHHUEM BEpPOSTHOCTHBIX METO/IOB. v8,y23
[IpakTHyeckue 3aHATUS 6
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1.IlpencraBieHne YUCIOBBIX JAHHBIX.
2. IlpuknaHbIe 3a1a40.

CamocrosrensHas paborta
3ayuynBaHUe HOBBIX MOHSITHH M NpaBwl. PellieHue TpeHNPOBOYHBIX 33134

Pasnen 11

YpaBHEHHS] U HEPABEHCTBA

Tema 11.1
YpaBHEHUS U CUCTEMBI
ypaBHEHUU

Jlexunn

1. PanmoHnanbHbIe, MppalMOHANIbHbIE, I0KAa3aTeNIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHS I CHCTEMBI.
2.PaBHOCHIIBHOCTD YpaBHEHHH, HEPABEHCTB, CUCTEM.

3. OcHOBHbIE IPUEMBI UX PeIIeHHUs (Pa3oKeHHe Ha MHOKUTENH, BBEJICHUE HOBBIX HEU3BECTHBIX, IT0JICTAHOBKA,
rpaduyeckuii MeTon).

[MpakTHyeckue 3aHATHSA

1.KopHu ypaBHCHHIA.

2.PaBHOCHIIBHOCTH ypaBHEHUH.

3. [IpeobOpaszoBaHme ypaBHCHUH.
4.OcHOBHBIE IPHUEMBI PEIICHUS YPaBHCHHH.
5.Pemienue cucteM ypaBHEHHH.

10

CamocrosrenbHas padborta
TpeHrpoBo4Hast paboTa 110 PELICHUI0 YPABHCHHUH Pa3IndHbIMU CIOCO0aMHU

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

Tema 11.2
Hepasenctna

Jlexmmn
1. PanimoHanbHbIe, MppallioHaIbHbIC, TOKa3aTeNbHbIE K TPUTOHOMETPHUUECKIE HEPAaBEHCTBRA.
2.0OcHOBHBIE TPUEMBI UX PEIICHUSI.

[IpakTrdeckue 3aHATHA:
1.Pemenne HepaBeHCTB
2. ParimoHanibHBIE, HppallMOHAIIbHBIC, TOKAa3aTeJIbHbIE M TPUTOHOMETPHUUECKHE HEPABEHCTBA

CaMocTosTelIbHas pa60Ta: Pemrenne PpalMOHAJIbHBIX, HPpPAlWMOHAJIBHBIX, ITIOKA3aTCJIbHBIX HCPABCHCTB

33,34,V2,V3,
V4.,V12,V13,
Y16 V17

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

Jlexun
1. Meton uHTEpBAJOB.

2.1300pakeHne Ha KOOPIMHATHON INIOCKOCTH MHOYKECTBA PEIICHNH ypaBHEHHH 1 HEPAaBEHCTB C IBYMSI IEPEMEHHBIMH

U UX CUCTCM.

IIpakTrueckue 3aHATUS

1. Ucnosp30Banue CBOWCTB U rpadMKoB GpyHKIHUIT ISl pelIeHUs] ypaBHEHHH.

2.PernieHne HEpaBEHCTB.

3.I'padpuueckoe n300paKeHNe MHOXKECTBA PEIICHUH YPaBHEHUH C IBYMS TIEPEMEHHBIMU M UX CHUCTEM.

CamocrosrenpHas pabota
Pemenue ypaBHeHUI1 1 HEPABEHCTB C UCIIOIBE30BaHHEM CBOMCTB M IpaMKOB QYHKIUH

33,34,Y2,V3,
Y4,V12,V13,
Y16 V17

Tema 11.4
IIpuknannelie 3a1auu

Jlexun

1.ITpumeHenne MaTeMaTHIeCKUX METOJIOB ISl PEIICHHUS COAEPKaTeIbHBIX 3a1ad U3 Pa3INIHBIX 00JacTeil HayKu 1
TIPaKTHUKH.

2.Wurepnperaiys pe3yabTaTa.

3.Yyuer peajbHbIX OrpaHUUYECHHH.

IIpakTrueckue 3aHATUS

1.Pemenne conepxaTenbHBIX 33129 € UCIIOJIF30BaHUEM MaTEMaTHYECKIX METO/IOB

2.IlpuMeHeHne MaTeMaTHYeCKUX METOAOB JUISl PEIICHUS CO/IePKATENbHbIX 3a/lad U3 Pa3IMYHbIX 00IacTel HayKu 1
MIPAKTUKH.

3.MnTepnperanus pe3ynbrarTa.

4.YyueT peanbHbIX OTPaHUUEHHH.

33,34, V2, V3,
V4 .,V12, V13,
V16V17
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CamocrosrenpHas padboTa
Joxman: «MccaemoBanne HEPaBESHCTB C IapaMeTPOM»

IIpomesxyTounas
aTTECTALMS:

Ilo utoram BTOPOI'0 cEMECTpa U3YUCHUA AUCHUIUIMHBL: 5K3aMCH

18

Koncynpranuu

2

Htoro 2 cemecTp

181

Bcero:

319

2.4. TemaTu4ecKuil IJIAaH U copepKaHue TUCHUIJIMHBI NPH 3204HOi hopme 00yUeHusI

HanmenoBanue
pasliesnioB U TeM

Conepxanue yueOHOro Marepuaia u GopMbl OpraHU3aLNH JEITEILHOCTH 00yYaroIiXCs

O0BeM 4acoB

3HaHUA U
yMEHHS,
(hopMHUpPOBAHHUIO
KOTOPBIX
CHOCOOCTBYET
JJIEMEHT
POrpamMMbl

1

2

4

BBenenue

CamocrosTensHas paboTa 00yJaromuxcs

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

[lenu W 3aJ1a4M U3YUCHUSI MATEMATHKW ITPU OCBOCHMH crierinanbHoctei CITO

W

31,32

Paznen 1

PaszBuTHe oHATHS O YHCIIe

Tema 1.1
Pa3Butue nonsaTus o
JHCIe

IIpakTHyeckue 3aHATHS

1. Brinonnenue apudmMeTnieckux AeHCTBUI HaJl YUCIaMH, COYeTast yCTHHIE U MUCbMEHHBIE TPUEMbI
2. HaxoxzaeHue npuOIMKEHHBIX 3HAYCHUI BEJIMUNH U MOTPEIIHOCTEH BhIUMCIIeHUH (a0COMOTHOI 1
OTHOCHUTEJILHOM).

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

CamocrosTenbHas paboTa 00yJaronmxcs

1. Hensle u pauuoHanbHble yMcia. J[edCcTBUTENbHbIE YUCIIA.

2. [TpubmxeHHbIe BRIYHUCICHU. KoMIUIeKCHBIE Ynciia

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

33,34, Y2, V3,
V4, V11

Pazgen 2

Kopau, cTrenienn u gorapudMbl

Tema 2..1
Kopuu u crenenun

TIpakTnueckue 3aHATUS
1. BeluncieHue u cpaBHEHHE KOpHEH. BEIOTHEHE pacyeToB ¢ pauKaiaMu.
2. PemeHue MppanMoHANBHBIX YPABHECHUHA

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

BBIpaXEHUH, COJIEpKAIINX CTEIEHU.
4. PemeHue mMoka3aTeabHBIX YPaBHEHUH.
5. Pemenue npukiagHbIX 3a1ad.

CamocrosTenbHas paboTa 00ydaromuxcs
1. KopHu HaTypajbHOH CTENEHH W3 Yucia U UX cBocTBa. CTENeHH ¢ palMOHAILHBIMHU TTOKa3aTeNsIMH, UX
CBOIICTBA.
2. Crenenu ¢ HeﬁCTBHTeHBHBIMH noka3areasiMu. CBOMCTBA CTENEHH C HeﬁCTBHTCHLHBIM II0Ka3aTCJIEM.
3. BrlnmonHeHne MHAMBHYAJIBHBIX 3aJaHUH 110 PEIICHHUIO HPPALIMOHAIBHBIX U [T0KAa3aTeJIbHBIX YPaBHEHUH

10

33,34,V2,V3,
V4,V11
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4. BrinosHeHNE HHIUBUIYJIBHBIX 3a/IaHUH 110 IPE0OPa30BaHMIO YUCIOBBIX U OyKBEHHBIX BBIPAKEHHH,
COJICPIKAIX paJHKaIIbl

[IpakTrdeckue 3aHATH 4
1. HaxoxzaeHue 3HaueHHH Jorapudma 1o IpOoN3BOIHLHOMY OCHOBAHHIO.
2. Ilepexox OT OZHOTO OCHOBAHUS K APYyromy. Beramciaenue u cpaBHeHnE J0Tapru(MOoB.
Tema 2.2 3. JlorapudMupoBaHHUE U MIOTEHINPOBAHUE BBIPAKECHUIH.
Jlorapugwm. Jlorapnm 4. TlpubnyrkeHHBIC BHIYUCIICHUS U PEILICHUS TPUKIIaJHbIX 3a1a4.

YHpclia N 33,34,V2,V3,
TpeoGpasopanie 5. Pemenne norapupMuueckux ypaBHEHHH. V4 .v10, Y11
alreGpanIecKux CamocrositenbHas paboTa 00y4aromuxcst 10

BHIPAKSHHI 6. OcHOBHOE OTapUPMHIIECKOE TOKIECTBO. JIeCITHIHBIC N HATypallbHBIE JIOTapHU(MBL
7. TlpaBmia neiictBuii ¢ norapudmamu. [lepexoq K HOBOMY OCHOBaHHIO.
8. TIlpeoOpazoBaHue anreOpanvdecKux BRIPAKCHUAN
9. Bemuncaenue orapugMoB, perIeHne JOrapu(GMUUECKUX ypaBHEHUN
Paznen 3 [IpsiMble U IIOCKOCTH B IPOCTPAHCTBE
CamocrosiTenbHas paboTa 00yJarOIIMXCsI 10 33,34, V2, V3,
B3anmHOe pacrnonokeHne qByX NpsIMBIX B IpocTpaHcTse. [lapautensHOCTh npsMoit n mrockocTH. [lapaniensHocTh V4.,Y12, V13,
IJIOCKOCTEM. Y16 V17
1. Tlpu3sHaKy B3aMMHOTO PacIOI0KEHHS MPSIMBIX. YTOI MEXIY NPSIMBIMHU. B3auMHOE pacriosioxkeHue IPsIMbIX U
Tema 3.1 TUTOCKOCTEH.
ITapauienbHOCTh U 2. TlepneHAUKYJSIP ¥ HAKJIOHHAS K IUIOCKOCTH. YTOJI MEX/Y IPSIMOM U MJIOCKOCThI0. TeopeMbl 0 B3aUMHOM
MEPIEHANKYISIPHOCTD PacroIoKeHUH NPAMON U IIIOCKOCTU. Teopema 0 Tpex NepleHauKyIspax.
B IIPOCTPAHCTBE 3. Ilpu3Haku M CBOWCTBA MapalIENIbHBIX U NEPIICHANKYISAPHBIX TNIOCKOCTEH.
4. PaccTostHME OT TOYKH J0 TNIOCKOCTH, OT MPSIMO¥ 10 MIIOCKOCTH, PACCTOSTHAE MEXAY IIIOCKOCTSIMH, MEXKIY
CKPEIIMBAIOIMMUCS NPSMBIMH, MEX]y TIPOU3BOJILHBIMU (DUTYpaMHU B TPOCTPAHCTBE.
5. BrInmosHEeHNE TPEHUPOBOUHBIX 3aJaHUH IO TEMe
Joxmnan «[lapanenpHoe IPOSKTHPOBAHUEY
CamocrosTenpHas padoTa 00yJaromuxcs 10
1. Teomerpuyeckue mpeoOpa3zoBaHKs MPOCTPAHCTBA: NAPaAJUICIBHBIN EPEHOC, CHMMETPHUS OTHOCHUTEIBEHO
Tema 3.2 TUIOCKOCTH
T'eomeTpuuecKue 2. TapamnensHoe npoekTrpoBanue. [lnomanp oproroHansHoi npoekuuu. V3o0paxeHne NpoCTPaHCTBEHHBIX %;’ A 3?/,’13/2&,317;’
npeoOpa3oBaHus ¢duryp vievi7
HIPOCTPAHCTBA 3. [TlapaensHoe MpoeKTUPOBAaHUE U €ro cBoiicTBa. Teopema O oAy OpPTOrOHaAIBHON TPOSKIINU
MHOT'OYTOJIbHHKA.
4. BzanMHOE pacmojOXKeHHe MPOCTPAHCTBEHHBIX Guryp.
Pazgen 4 KomOuHaToprka
CamocrostensHas paboTa 10
1. Hcropus pa3BUTHs KOMOMHATOPHKH, TEOPUN BEPOSTHOCTEH M CTATUCTUKH U MX POJIb B Pa3lIMUHBIX chepax
YeJIOBEYECKON KU3HEAEATEIEHOCTH. 3 3 33.34. V2. V3
2.  OcHOBHBIE TIOHATHUSI KOMOMHATOPUKH. 331a4H HA TIOACYET YHCiIa pa3MeNIeHNH, IepecTaHOBOK, COYETaHUH. Va4 V14.Y15.
3. Pemenne 3agau Ha nepebop BapranToB. @opmyna duHoma Herorona. CBolicTBa GMHOMUHAIBHBIX v23 ’
ko3 Punmenton. Tpeyromsauk [lackamns.
4. Pemenue TPEHUPOBOUHBIX 3aJJaHUH M0 KOMOWHATOPUKE
5.  ®opMynbl cOUYETaHMIA, IEPECTAHOBOK, Pa3MEIICHHHA
Pazgen 5 KoopinHaTsl U BEKTOpBI
Tema 5.1 CamocTosTelbHas paboTa 00yJaroIIMXCst 10 33,34,V2, V3,
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[psmoyrosnbHast 1. TpsimoyrosbHas (IeKapToBa) CUCTEMa KOOPAMHAT B IpocTpaHcTBe. DOpMyIia pacCTOSHUS MEXIY ABYMsI V4,V12, V13,
CUCTCMa KOOpAHHAT TOYKaMHU. YpaBHEHUsI Cepbl, IIIOCKOCTU U MPSMOIA. Y16 V17
2. Bexropsl. [eitcTBus ¢ BekTopami. JlekapToBa cucTeMa KOOPAWHAT B IPOCTPAHCTBE. Y paBHEHHE OKPYKHOCTH,
cdepsl, IIockocTH. PaccTosHIE MEXTy TOUKAMH.
1. BrmonHeHWe HHAWBHIYATBHBIX 33JaHUI HA NEHCTBHUSA C BEKTOPAMHU
3. U3yueHue ypaBHEHHH OKPY)KHOCTH, C()epBbl, ITIOCKOCTH, PACCTOSHHS MKy TOUKAMH
CamocrositenbHas paboTa 00y4aromuxcs 8
1. BexkTopsl. Moxysb BekTopa. PaBeHcTBO BekTopoB. ClioxkeHHe BEKTOPOB. Y MHOKEHHE BEKTOPa Ha YHUCJIO.
2. Pa3nokeHHe BEKTOpA 110 HAIPABICHUAM. YTOJI MEXAY ABYMs BeKTOpamHu. [Ipoekius BeKTopa Ha OCb.
3. Koopamaats! BekTopa. CKaJIsIpHOE MPOHM3BEICHIE BEKTOPOB
Tema 5.2 4. Vcnonp3oBaHUE KOOPAHHAT U BEKTOPOB TIPH PEIIEHNN MATeMATHIECKUX M MPUKIATHBIX 3a/1a4. 33,34,¥2,V3,
BekTopsl 5. JleHicTBHA C BEKTOpaMHU, 3aJaHHBIMU KoopauHaTaMu. CKalsipHOE IPOU3BEICHUE BEKTOPOB. Y4 .V12, V13,
6. BekropHoe ypaBHeHHE IPSIMON H INIOCKOCTH. Y16 V17
7. Vcmonb3oBaHNE BEKTOPOB NP JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.
8. Hcmonp3oBaHMEe BEKTOPOB IIPH PELICHUH CTEPEOMETPHUECKUX 331a4. BekTopHOE ypaBHEHHE NMPSIMOH 1
IUIOCKOCTH
9. BekrtopHOE 33/1aHHE IPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE
Pazgen 6 OCHOBBI TPUTOHOMETPHH
IIpakTudeckue 3aHATUA 2
1. PagmasHHBIH MeTOX NU3MEPEHUS YTIIOB BPAICHUS U CBA3b C TPalyCHOM MEpoil.
Tema 6.1 2. OCHOBHBIE TPUTOHOMETPHUECKHE TOKIECTBA
OCHggz;g;ggﬁfTHH' CamocrosiTenbHas paboTa 00yJarOIIMXCsI 12 33,34,VY2, V3,
TPHrOHOMETpHYECKHE 1. Pammannas mepa yria. BpamarensHoe nBikenue. CHHYC, KOCHHYC, TAHTCHC U KOTaHT€HC YHCIIa. v¥4.,V14,V15,
TOXIECTBA 2.  ®opmynsl npuseneHus. Popmynsl crnoxeHus. PopMyiisl yaBoeHUsT Qopmyibl HOIOGUHHO20 Veid. v23
3. 3ayuyuBaHUE OINpEEICHUI TPUTOHOMETPHYECKUX (DYHKIMH, UX 3HAKOB 110 YETBEPTSIM, (POPMYJI U 3HAYCHUH
HEKOTOPBIX YITIOB
[IpakTudeckue 3aHATHA: 2
1. dopmynsl cioKeHus, yIBOSHHS, TPeoOpa3oBaHNe CYMMbI TPUTOHOMETPUUECKUX (DYHKIUI B IIPOU3BEICHHE.
2. Ilpeobpa3oBaHne MPOU3BEIECHUS TPUTOHOMETPUUECKUX (DYHKIHUIT B CyMMYy.
Tema 6.2 3. Ilpocreiimme TpUroHOMETPHUUYECKHE YPAaBHEHUS N HEPABCHCTBA.
Tpeo6pasoBate 4. OOGpatHble TPUTOHOMETPUYECKHE QYHKIMU: APKCHHYC, ApPKKOCHHYC, aPKTaHIeHC.
TPOCTEHIINX CamocrosTenpHas padoTa 00yJaromuxcs 12 33.34. V2. V3
TPUTOHOMETPHUYCCKUX 5. Hpeo6pa3OBaHI/1e CYMMbI TPUT'OHOMETPUICCKUX (byHKHI/Iﬁ B ITPOU3BEACHUEC U IPOU3BCCHHUSA B CYMMY. yz‘- y’14 §’15 ’
BBIPAKEHUI BrlpaxxeHne TpUroHOMETpUUECKHX (DYHKIMI Yepe3 TaHr€HC MOJOBUHHOIO apryMeHTa. ’ Y2§ ’
Tpuronomerpuyeckue 6. Ilpocreiilne TpuroHoMeTpu4ecKue ypaBHeHus. [Ipocreiiniie TpUroHOMETpUYECKHUE HEPABEHCTBA.
YPaBHCHUA 1 7. OGpaTHBIE TPUTOHOMETPUYECKHE (PYHKIMA. APKCHHYC, apKKOCHHYC, apKTAHTEHC.
HEpaBCHCTBA 8. 3ayumuBaHue onpeaereHu, paBuil, GOPMYJI, BEIIOIHEHHE TPEHUPOBOYHBIX 3a/laHUI
9. [Hoxnansl: «TpuroHoMeTpuyeckue ypaBHEHUS, IPUBOAUMBIE K KBaAPaTHBIMY, «OJHOPOIHbIE
TPUTOHOMETPUUYECKHE YPAaBHEHUS,
10. «BBejieHHe HOBOM MEPEMEHHOM NPH PELICHUH KBAIPATHOTO YPaBHEHHSD)
Pazpen 7 ODyHKINH, X CBOWCTBA U TPapuKI
Tema 7.1 CamocrosTenbHas paboTa 00ydaromuxcs 12
®ynknun. CBoiicTBa 1. @ysxunn. O6nacTh onpeaeneHus 1 MHOXKECTBO 3HaYeHHI; TpaduK GpyHKINH, HOCTpOSHHE rpaduKoB %3&331§2§¥3’
¢yHnkmid. O6partHble (yHKIHH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU. Vi6eviT

dhyHKIIIH

2. CsoiicTBa (byHKI_[I/II/I. MOHOTOHHOCTL, YCTHOCTb, HCUYCTHOCTL, OrPAHNYCHHOCTD, IICPUOJUIHOCTD. HpOMC)KyTKI/I
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BO3pacTaHus u y6LIBaHI/IH, HauOOJIbIlIEe U HAMMEHBIIIEE 3HA4YCHMs, TOYKHU OKCTPEMYMaA.

3. TI'padmueckas uaTepnperanys. [Ipumeps! QyHKIIMOHANBHBIX 3aBUCHMOCTEH B peaIbHBIX poneccax 1
SBJICHUSX.
4. Apudpmerndeckue ornepannu Han GpyHKIsiMA. CrnoskHas yHKIU (kommo3umus). [ToHATHEe 0 HEMPEePHIBHOCTH
(hyHKIHN.
5. OGOparnasie pynkun. O6macTh onpeneneHus u 001acTs 3HaYeHU o0paTHOH QyHKIuH. ['paduk oOpaTHOI
(hyHKIHH.
6. IIpumepsl 3aBUCIMOCTEH MEXKy IEPEMEHHBIMU B PEATBbHBIX MPOLECCaX U3 CMEKHBIX AUCIUILIHH.
7. Ompenenenune pynkmmii. [loctpoerne n urenne rpagukos Gysknmid. VccregoBanue QyHKIINN.
8. CpolicTBa JMHEHHOW, KBAAPATHYHOMN, KYCOYHO-TMHCHHON M IpOOHO-THHCHHON QYHKIIMN.
[IpakTryeckue 3aHATH 2
1. HemnpepsiBHble 1 eproandeckue ¢pyHkiun. CBoiicTBa 1 rpadMKy CHHYCa, KOCHHYCa, TAHT'€HCA M KOTaHIeHca.
2. Ooparnblie ¢pyHkuH ¥ uxX rpaduku. O6parHble TpuronoMerpuueckre Gpynkunu. [IpeodpasoBanus rpapuka
¢ynkun. ['apmonndeckue konebanus. [Ipukinanable 3amaun.
Tema 7.2 3. TlokazartenbHble, TOrapuMHIECKUE YPaBHEHHS
CTenenHbie, 4. TpuroHoMeTpuYecKHe YpaBHEHHUS 1 HEPABEHCTBA.
HOKa3aTelbHbIE, CamocrosTenbHas paboTa 00ydJaromuxcs 12 V4 V12, V13,
JorapupMIUIecKue u 1. OmpeneneHust GyHKIHHA, KX CBOHCTBA U rpadUKU. Y16 V17
TPUTOHOMCTPHUYICCKHE 2. IIpeoOpazoBanus rpadukos. [lapaniensHbIl IepeHOC, CHUMMETPHS OTHOCHTENIBHO OCEeH KOOPANHAT U
dyHKumn. CUMMETPHUS OTHOCUTEJIBHO Hauana KOOPAUHAT, CAMMETPHs OTHOCUTENIBHO IPSIMOH Y = X.
3. PacrskeHue u coxaTHe BIOJIb OCEil KOOPIUHAT.
4. Jloknansr: «[loka3arensHble ypaBHEHHs C TapaMeTpamMmuy, «JlorapugMuueckue ypaBHEeHHs C apaMeTpamm
5. U3yueHue cBOWCTB (yHKIMH
6. Pemenne nmokaszaresbHbIX, JOrapH(YMHUIECKHX, TPUTOHOMETPHIECKUX YPaBHEHHH
Paznen 8 MHororpaHHUKH M KPYTJIbIE TeJIa
CamocrosTenbHas padoTa 00yJaromuxcs 12
1. Bepmunsl, pebpa, rpaHu MHOTOrpaHHHUKA. Pa3BepTka. MHOTOTpaHHBIE YIUIbl. BEIMyKiIble MHOTOTPaHHHUKH.
Teopema Diinepa.
2. Ilpusma. [Ipsimast u HakiioHHast npu3Ma. [IpaBuibHas npusma. [apamenenunen. Kyo.
Tema 8.1 3. Tupamupa. [IpaBunsHas nupamuaa. Y ceuenHas nupamuaa. Tetpasp. 33,34, V19,
MHOTrOrpaHHUKH 4. Cummerpuu B Ky0e, B napajieienumne/e, B IpU3Me U MUPaMuUJIE. V20, ¥21,Y22
5. Ceuenus Ky0a, NpU3MBI ¥ TTHPAMHUJIBL.
6. IlpencraBneHune o MpaBWILHBIX MHOTOTPaHHUKAX (TETpadpe, KyOe, OKTasipe, T0JeKadipe U HKocadpe).
7. Hoxnax: «[IpaBuiibHBIE U OTyNpPaBUIbHBIE MHOTOIPAaHHUKI
8. PemieHne TpeHUPOBOYHBIX 3a/1a4 HA BHIYUCIICHHE AIIEMEHTOB MHOTOTPAHHUKOB M ITOCTPOEHHE CEYCHUI
9. N3yyeHue BUI0B MHOTOTPAHHHUKOB M MX SJIEMEHTHI
CamocrostensHas paboTa 00yJaromuxcs 11
Tema 8.2 1. Hununzap u konyc. Yceuennsiii konyc. OcHOBaHUeE, BHICOTA, O0OKOBas MOBEPXHOCTh, 0OPA3yIoNIas, pa3BepTKa. 33.34. V19
Tena u noBepxHOCTH 2.0 V20, V21 V32
BpammeHns . CEeBbIC CEUCHUS U CEUCHUsI, TIapalIesIbHbIE OCHOBAHHIO. , ,
3. Iap u cdhepa, ux ceuennsi. KacarenbHas III0CKOCTh K cepe.
CamocrosTenbHas paboTa 00ydaromuxcs 12
Tema 8.3 1. OO0bem u ero usmepenue. HTerpansHas popmyiia oobema. 33.34. V19
Wsmepenns B 2.  ®opmyisl 00beMa Ky0a, MPSIMOYTOJIbHOTO Mapajieenunea, IPU3MBbL, IIIHHIPA. v20. V21 Y22
reOMeTpuH 3.  ®opmyibl 00beMa MupamMuIbl 1 KoHyca. PopMyIibl IIIOMIAAN TOBEPXHOCTEH IMIIMHAPA M KOHYyca. PopMyIibl ’ ’

o0bema 1mapa u miomanu chepsl. [Togodue Tena. OTHONMICHMS IUIOIIAACH MOBEPXHOCTEH M 00BEMOB MOA00HBIX
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TellL.

4. Beraucnerne 00bEMOB H IUTOIIAACH TTOBEPXHOCTH

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

6. 3. H3yuenne hopmya 00bEMOB U IIOIMIAACH MOBEPXHOCTH, PEIICHHE TPEHUPOBOYHBIX 33134

Pasnen 9 Havana MaTeMaTHYEeCKOTO aHAINU3a
CamocrosTenbHas padoTa 00ydJaromuxcs 12
Crnioco0bl 3aJaHus ¥ CBOMCTBA YHMCIIOBBIX ITOCIeI0BaTebHOCTeH. [IoHATHE 0 Tpenese mocae0BaTeIbHOCTH.
CymecTBOBaHHE Ipe/esia MOHOTOHHOW OTpaHUYEHHOH ITOCIIeI0BATEIHLHOCTH. 33,34,V1, VY2,
n Tema 9.1 2. CymmupoBaHHE TOCIEA0BAaTENIFHOCTEH. beckoHewHO yOBIBaromas reoMeTpuiIeckas MpoTrpeccus U ee CyMMa. V8,V23
OCICAOBATEIEHOCTH 3. 3ayuyuBaHHe OINpe/eTICHUH. BrIoNHeHNEe TPEHUPOBOYHBIX 3a/JaHUi
1. YmucnoBas mOCIEAOBATENLHOCTD, CIIOCOOBI €€ 3a/JaHMs, BEIYHCICHHS WICHOB MOCJIEA0BATEILHOCTH.
4. Tlpepen nocrnenoBaTeabHOCTH. beckoHEUHO yOBIBaIOIIAs TeOMETPUIECKAs IPOTPECCHSI.
CamocrosTenpHas padoTa 00ydJaromuxcs 12
1. Tlonstue o npou3BoHON QyHKINH, €€ TEOMETPHYECKUN U PU3UIECKUIT CMBICII.
2. YpaBHEHHE KacaTeJIbHOU K TpaduKy (HyHKIIHH.
3. IIpousBojaHbIE CyMMBI, Pa3HOCTH, IPON3BEACHHS, YacTHbIE. [IpON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
(hyHKIHH.
4. TlpumeHeHHe MPOU3BOJHOM K MccienoBaHnio GpyHKuuil n mocrpoenuro rpadgukos. [IponsBoaHse
5. oOpaTHO# QyHKINH 1 KOMITO3UIIHU (yHKIIHAH.
6. [Ipumepsl HCIOIB30BAHMS IPOU3BOIHOM JUIsl HAX0XKACHUSI HAMJTYULIEro PEIICHUs B IPUKJIAJIHBIX 33/1a4ax.
Tema 9.2 7. Btopas npou3BoHas, €€ TCOMETPHUCCKU U (u3nudecKuii cMbici. HaxoxaeHue cCKopocTH Jis Ipoiiecca, 33,34, V1,V¥2,
TpoussoaHas 3aJ]aHHOr0 (POPMYJIOH U TpaduKOM. Y8,Y23
8. MHccnenoBanne GpyHKIMI 1 MOCTpoeHUE TpaduKa ¢ MOMOIIBIO IPON3BOJTHOM
9. HaxoxIeHHe HaMIY4IIero pellieHns] B MPUKIIHBIX 3a7a4ax
IIpakTudeckue 3aHATHSA 2
1. TIpowmsBomHas: MEXaHHYECCKHUI U TECOMETPUICCKUN CMBICT IIPOU3BOIHON. Y paBHEHHE KacaTeIbHOW B 00IIeM
BUJIE.
2. Tlpasuna u popmymnsl nudhepeHITUpOoBaHHS, TA0INIA TPOU3BOIHBIX 3JIEMEHTAPHBIX (D YHKIIHIA.
3. MHccnenosanue GpyHKIMU ¢ TOMOILBIO TPor3BOAHON. HaxoxieHne HaubospIero, HAMMEHbIIETO 3HAYCHUSI U
AKCTPEMAIbHBIX 3HAYCHUH (QYHKIHH.
[IpakTrueckue 3aHATUL 2
T 93 1. Wurerpan u nepBoobpasHas. Teopema HrroToHa-Jleii6HumIa.
n ema 7. [TpumMeHeHne HHTErpalla K BEIYUCICHHIO (PU3MUECKUX BEJIMYMH U IIIOMAICH.
epeoodpasHat u ¢ Gota 06 12 33,34, V1, V2
WHTErpa. amocTosTenbHast pabota 00ydaronxcs oo ,34,V1, V2,
TpumeHerue 2. Tlpumenenue ONPE/IENICHHOTO MHTETPasa JUls HAXOK/ICHUS IUIOMIAI KPHBOJIMHEHHO Tpareiuy. dopmyna v8,¥23
WHTerpana Hetorona—IJleiibanma.
3. IIpumeps! npuMeHeHHs MHTETpaia B PU3NKE U TEOMETPHH.
4. TpennpoBouHasi paboTa 10 BBIYHCICHHIO OINPEAEICHHBIX HHTETPAJIOB U UX NPUMEHEHHE
Paznen 10 DJNeMEHTHI TEOPHUH BEpOSITHOCTEH U MaTeMaTHYECKON CTaTUCTUKH
CamocrosTenpHas paboTa 00ydaromuxcs 12
1. CoObITHE, BEPOSITHOCTD COOBITHS, CIIOKEHNE U YMHOXKEHHE BEPOSITHOCTEH.
Tema 10.1 2. TlousiTve 0 HE3aBHCUMOCTH COOBITHH. )Ivncxpeﬂiaﬂ gnyqafmaﬂ BEJINYMHA, 3aKOH €€ PaCIpeeICHU. 33.34. V1. Y2
DITeMeHTBI TEOpHH 3. Ywucnossie XapaKkTePUCTHKH JUCKPETHOU CJTyIalHOM BEIHIHHBI. [TonsiTne 0 3aK0HE OOJIBIINX YUCET. ’yg’ y2’3 ’
BepoATHOCTEH 1. 3ayumBaHMe onpejeNeHHH, pereHne 3aj1a4 110 TeMe, PEIICHHE NPUK/IA/HBIX 33134 ’
4. Joxman: «Cxema HOBTOPHBIX HCTIBITAHKH bepHymm»
5. 3ayunBaHHe HOBBIX MOHSTHH M IpaBui. PellieHne TpeHUPOBOYHBIX 33124
[IpakTHyeckue 3aHATHS 2
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1. Kiaccuueckoe onpesielicHHe BEPOsITHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpeMa 0 CyMME BEPOSITHOCTEH.
2. Brorunciienne BepostHocTel. ITpukaagHble 3a0a4H.

Tema 10.2 CamocrosTenbHas padoTa 00yJaroIuXxCs 12
DneMeHThI 1. TlpencraBncHue AaHHBIX (TAOJIMIBL, AUATPAMMEI, TpadUKH), TeHEPaIbHas COBOKYITHOCTh, BBIOOPKA, CpeIHEE 33,34, V1, VY2,
MaTeMaTHYECKOH apudmernyeckoe, MeauaHa. [loHsTHE 0 331a4aX MaTeMaTHUECKOH CTATUCTUKH. Y8,Y23
CTaTUCTHUKHA 2. Pemenne mpakTHYECKHX 33729 C IPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB.
Pazmen 11 VYpaBHEHHS 1 HEpaBSHCTBA
IIpaxTHyeckue 3aHATHS -
1. Kopnu ypaBHenuii. PaBHocubHOCTE ypaBHeHuH. [IpeoOpa3oBanne ypaBHEHUI.
2. OcHOBHBIE IPHEMBI pEIlICHNs] YpaBHEHHU. Penienue cucrteM ypaBHEHHUH.
Tema 11.1 CamocrositensHas paboTa 00y4aromuxcs 12 33 4 34’1312’ 51,3’
ypaBI;;i’;gHﬁgTeMH 3. PammonanpHbIE, HppallOHATBHEIE, IOKAa3aTENbHBIC M TPUTOHOMETPHICCKIE YPABHEHUS M CHCTEMBL. v 89731,6 S”ly7 3,
4. PaBHOCWIFHOCTBH YpaBHEHHH, HEPABCHCTB, CHCTEM.
5. OcHOBHBIC IPHEMBI UX PEUICHNUS (pa3IoKeHNEe Ha MHOXKUTEIHN, BBEJICHHE HOBBIX HEM3BECTHBIX, TOJICTAHOBKA,
rpaguyecKkuii MeTon).
Tema 11.2 CamocrosiTenbHas paboTa 00y4aromuxcst 12 33,34, V2, V3,
Hepapercrsa 1. PainoHansHbIe, MppalliOHaIbHbIE, TIOKA3aTENbHBIE U MpucoHomMempuyeckue HepaBeHCTBa. OCHOBHBIC MTPUEMBI MX Y4 .V12, V13,
p peIICHHS. V16 V17
Tema 11.3 IIpakTHyeckue 3aHATHS 2
Hcnonws3oBanue 1. Mcnonp30BaHue CBOMCTB 1 rpaduKoB QYHKIMI I pENICHUS YPaBHECHHM M HEPABEHCTB. 33.34. V2. V3
CBOHCTB U rpaIKoB CamocrosTenpHas paboTa 00ydJaromuxcs % i Y’I 2 g’l 3 ’
GyHKIMH TIpH 5 1. Meton unTepBanoB. M300pakeHne Ha KOOPAMHATHOHN INIOCKOCTH MHOYKECTBA PEIICHUH ypaBHCHAN U 12 Vievi7
peIIeHNH ypaBHEHUH U HEpPaBEHCTB C JIByMsI IEPEMEHHBIMH U UX CUCTEM.
HEPaBEHCTB 2. PemeHue ypaBHEHHUI M HEPAaBEHCTB C HCIOJIh30BAHUEM CBOMCTB M rpadyUKOB () YHKITHH
CamocrosTenbHas padoTa 00yJaromuxcs 9
Tema 11.4 1. TIIpuMeHeHHE MaTeMaTHYECKUX METOMOB JUIS PELICHHS COJePKATENbHBIX 3a/1a4 U3 PA3IUUHBIX 00JIacTelt HAyKN 33,34,V2, V3,
IIpuknansele 3anauu 1 TIPaKTHKH. ya.yi2, v13,
P 2. WuTepnpeTalus pe3ysibTaTa, y4eT PealbHbIX OrPaHHUEHMIA. Y16 Y17
3. Pemenwue 3ama4 Ha ontuMyM, Jokiana: «VcciiegoBanne HEpaBEHCTB € TTAPAMETPOM»
ITpomexyTounas
arrecTanui CamocrosiTenbHas paboTa o0ydaromuxcs B (hopMe BEITIOTHEHUS JOMaITHEH KOHTPOJIbHOU paboThl «[lokazaTensHas u 10
sorapupmudeckas GyHKIHUY
OK3aMeH 18
Bceero: 319
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3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUIIJIMHBI

3.1. TpeboBanusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
odecre4eHnI0

OcBoenue nporpammbl guctuiuiabl «I1J[.02 Maremaruka» npeamnoiaraet
Hajau4ue B MPpodecCHOHANIBHOW 00pa30BaTEIbHON OpraHU3alMM, peau3yrollen
o0pa3oBaTeNpHyI0 MPOTpaMMy CpenHero oOmero oOpa3oBaHHs B Mpefenax
ocBoerust OIIOIT CIIO Ha 0a3e OCHOBHOro o00mIero oOpa3oBaHUs, Y4E€OHOIro
KaOuHeTa, B KOTOPOM MMEETCS BO3MOXHOCTH OOECIeuuTh O00ydaromuMcs
cBoOOAHBIN nocTyn B VHTepHEeT BO Bpemsi Y4eOHOTO 3aHATHS U TEPUOJ
BHEyueOHOW nesarenpHOCTH. [lomemenne kaOuWHETa JOMHKHO YAOBIETBOPSTH
TpeboBaHusiM CaHUTAPHO-IMUIEMHUOIOTUUECKUX MpaBuil U HopMaTuBOB (CanlluH
2.4.2 No 178-02) m ObITh OCHAIICHO THUIIOBBIM OOOPY/IOBAaHHUEM, YKa3aHHBIM B
HACTOALIMX TPeOOBAaHUAX, B TOM YHUCIIE CIIEUAIN3UPOBAHHON yueOHOW MeOeIbIo U
CpeacTBaMU O0Y4EHMsI, JOCTATOYHBIMU JJISl BBIIIOJIHEHUS TpeOOBaHUM K ypOBHIO
HOJIFOTOBKU O0yYarOIIUXCSl.

B xabunere n0KHO ObITh MYJIbTUMEIUWHOE 00OpPYIOBAaHUE, TIOCPEICTBOM
KOTOPOTO0 YYaCTHHKH OO0pa30BaTeIbHOrO Ipoliecca MOTYT IPOCMATPUBATh
BU3YyallbHYl0O  HMH(OpMalMI0 10 MaTeMaTuke, Cco37aBaThb  IPE3CHTALUH,
BUJICOMATEpHaibl, WHBIE JOKYMEHTHl. B cocTaB y4eOHO-METOIUYECKOTO U
MaTepruaIbHO-TEXHUYECKOTO o0ecrniedeHus IPOrpaMMBbI TUCTIUTUTAHBI
«MaremaTuka: anrebpa U Hadaiaa MaTeMaTHYEeCKOTO aHAIIN3a; TEOMETPHS BXOJIAT:

* MHOTO(YHKITMOHATLHBINM KOMIUJIEKC TPEINo1aBaTers;

* HarJIsIAHbIE TOCOOMS (KOMIUIEKThI Y4€OHBIX TaOJIHII, TUIAKATOB, IOPTPETOB
BBIIAIOIINXCS YICHBIX-MaTEMaTHKOB | JIp.);

* HH()OPMALIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBbIE MIOCOOUSI.

O6opynoBanne kabOuHeTa: MeOenb ydeHUYecKas, paldodee MecTo
npenoaasarens, TpUOyHa A BBICTYIJICHUM; WH(GOPMalMOHHO-TEMaTHYECKUN
CTEHJ.

Texnuyeckue cpeacTBa oOydeHHs: JOCKa JUIsl MHUCbMa MEJIOM, CTEHIbI C
yaeOHON nHbOpMaIHeH.

3.2. MudopmanuonHoe odecnevyenne 00yueHust

3.2.1. OcHOBHbIE HCTOYHUKH
1. Maremaruka. 10-11 xmaccel. Anrebpa M Hadalla MaTeMaTUYECKOTO
aHanuza, reomerpus. Ileomerpus. VYueOnuk @OI'OC. B.D.byry3os, B.B.
[IpaconoB—M: U3parenbctBO: «IIpocBemenue», 2017.
2. byry3oB B.®., [Ipaconos B.B. Maremaruka. 10-11 kmaccel. Anrebpa u
Havajla MaTeMaTUYECKOTo aHanu3a, reomerpus. ['eomerpus. / — M.: [Ipocsenienue,
2019.

3.2.2. JIONOJTHUTEIbHbIE HCTOYHUKH
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1. boromornos, H. B. Anre6pa u Hayana ananusa : yue6. nocooue st CITIO /
H. B. boromosnos. — M. : UznarensctBo FOpaiiT, 2018 — 200 c. — (Cepus :

[IpodeccuonanpHoe oOpaszoBanue). — ISBN 978-5-9916-9858-0. — Pexum
J0CTyIa : www.biblio-online.ru/book/FAB02AF4-B498-40AB-9FC5-
000AS50E493BS.

3.2.3. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEIeKOMMYHUKAIIMOHHOM
cetu «AHTEpHET

1. reshuege.ru — OOpa3oBaTeNbHBIA IMOPTad JUIS TOJATOTOBKH K
sk3aMeHam Jmutpus [ 'ympaa

2. alexlarin.net — Caiir Anekcanapa JlapuHa aius  OKazaHUs
UH(OPMAITMOHHON TTOAIEPKKU CTYIEHTOB U aOUTYPUEHTOB

3. mathege — oTkpbIThIl Oank 3aganuii EI'D

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

3.2.4. llepevyeHb NPOrpPaMMHOI0 O0ecreYeHust

1. Microsoft Word
2. Microsoft Excel


http://www.biblio-online.ru/book/FAB02AF4-B498-40AB-9FC5-000A50E493B8
http://www.biblio-online.ru/book/FAB02AF4-B498-40AB-9FC5-000A50E493B8
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUILIAHBI

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 OTPaHMYCHHOCTb MPUMEHEHUS MaTEMaTUYECKUX
METOJIOB K aHaIM3y U HCCIEIOBAHUIO IIPOLIECCOB U
SIBJICHW B TIPHUPOJIE M OOIIECTBE

OneHka Ha MPaKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TecTa
OLICHKA 3a JJOMALIHIOI0 KOHTPOJIbHYIO
paboty (ans 3a04HOM HOPMBI 0O0yUEHHMS)
OLICHKA TI0 HTOTaM JK3aMeHa

3HAYCHUE TPAKTHKH W BOIPOCOB, BOSHUKAIONIUX B caMmoi

Onenka Ha IMMPAKTUYCCKUX 3aHATUAX

MaTEMAaTUKE JJIs (I)OpMI/IpOBaHI/IH u Pa3BUTHUA | OLICHKA 10 PE3yJIbTaTaM BBLIIIOJHECHUA TECTA
MaTeMaTHYeCKOM HayKW; HMCTOPHIO Ppa3BUTHA IIOHATUA | OLICHKA 3a JOMAIIHIOKO KOHTPOJbHYIO
YHCIa, CO3/IaHus MaTeMaTHIECKOTO aHanm3za, | paboty (st 3a09HOH HopMBI 00yUIeHMS)
BO3BHUMKHOBCHUA U PA3BUTHA I'COMCTPUN OILICHKaA I10 uTOoraM 3K3aMcEHa

OreHKa Ha MPAKTUYECKUX 3aHATUAX
YHUBEPCATbHBIN XapakTep 3aKOHOB JIOTUKH | OLICHKA TI0 Pe3yJIbTaTaM BBIIIOIIHEHHUS TeCTa

MaTeMaTHYECKUX PACCYXICHUH, HX TNPUMEHHUMOCTb BO
BCEX 00JIaCTIX YEJIOBEYECKON AesITeTbHOCTH

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

BEPOSITHOCTHBI ~ XapakTep
OKpY>KaloIllero Mupa

pPasJMYHBIX  IPOLECCOB

OueHka Ha MPAKTHYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TeCTa
OLICHKA 32 JOMAIIHIO KOHTPOJIBHYIO
paboty (amnst 3a09HOM (HOPMBI 0OYIEHU)
OLICHKA 110 HTOr'aM K3aMeHa

VYwmenue:

BBITIIOJIHATDH apI/I(l)MeTI/ILIeCKI/Ie ﬂeﬁCTBHﬂ, COYCTasa yCTHbIC U
IMUCbMCHHBIC TIPHUCMbI, TMPUMCHCHUC BbIYHUCINTCIBHBIX

YCTPOMCTB; HAaxOIWTb 3HAYCHUS KOPHS HATYpPAJIbHON
CTENEHH, CTENEHH C palMOHAIBHBIM  I10Ka3aTeleM,
norapudma, UCTIOTb3YS pH HEOOXOJUMOCTH

BBIUMCIIUTEIbHBIE YCTPONCTBA; TOJIH30BAThCA OIEHKOW W
NPUKUAAKON NP MIPAKTUYECKUX pacyeTax

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

NPOBOJWTH TIO M3BECTHBIM (OpMyJIaM |  IpaBUIaM
npeoOpa3oBaHus OyKBEHHBIX BBIPRKEHHUH, BKIIOYAIOIINX
CTETEeHH, PaJuKalibl, JOrapu(Mbel U TPUTOHOMETPHUYECKHE
GyHKIMH

OneHka Ha MPAKTUYECKUX 3aHATHAX
OLICHKA T10 Pe3yJIbTaTaM BBIIOJHEHUS TECTa
OLICHKA 3 JOMAIITHIOI KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OyUEHMS)
OLICHKA 110 UTOT'aM IK3aMEHa

BBIYUCIATH 3HAYCHUS YHUCIIOBBIX 1 6YKBCHHBIX BBIpa)KeHHfI,
OCYILIECTBIISIS HEOOXOIUMEIC MTOJICTAHOBKH u
mpeoOpa3oBaHus

OHCHKa Ha NPaKTUYCCKUX 3aHATUAX
OIICHKA I10 Pe3yJIbTaTaM BBITOJIHEHHUS TeCTa
OLICHKA 32 JJOMAILIHIOK KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 00yIEHN)
OLICHKA TI0 HTOTraM JK3aMeHa

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

OreHKa Ha MPAKTUYECKUX 3aHATHAX
OLICHKA I10 pe3yJIbTaTaM BBIIIOJTHEHUS TeCTa
OLICHKA 3 JOMAIITHIOI KOHTPOJIBHYIO
paboty (ams 3a049HOM (HOPMBI 00yIEHN)
OLIGHKA 110 UTOTaM IK3aMEHa

CTpOUTH rpadUKu U3yUEeHHBIX (QYHKINH

OreHka Ha MPAKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TecTa
OLICHKA 32 JJOMAILIHIOI KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OyUEHHS)
OLICHKA TI0 HTOTaM JK3aMeHa
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OIMCHIBATH 110 TpaduKy MMOBEACHHE U CBOMCTBA (DYHKITHIA,
HaxXomuTh 1O rpaduky GyHKOMKM HauOonpmIKEe U
HaMMEHbBIIINE 3HAYCHUS

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

pemiaTh ypaBHEHUS, MNPOCTEHIIME CHUCTEMbl YpaBHEHUH,
UCIIOJIB3Ysl CBOMCTBA (PYHKIIMH U UX rpaduKoB

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

BBIYUCJIATH IMPOU3BOJHBIC DJICMCHTAPHBIX
HCIIOJIB3Ys CIIPABOYHBIC MaTCpUaAJIbl

bynxuui,

OreHka Ha MPaKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TecTa
OLICHKA 32 JOMAITHIOI0 KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OyUEHIS)
OLICHKA T10 UTOTraM JK3aMeHa

UCCNIeIOBaTh B TPOCTEHINIMX choy4asx (QYHKIUH Ha
MOHOTOHHOCTb, HAaXOIUTh HAHOOJBIINE W HANMEHBIIHE
3HaueHUs (QYHKIWA, CTPOUTh TpadUKd MHOTOUICHOB C
UCIIOJIb30BaHUEM anapaTa MaTeMaTUIECKOTO aHAIN3a

OrneHKa Ha MPAKTUYECKUX 3aHITHSIX
OLICHKA [0 Pe3yJbTaTaM BBITIOJHEHHS TECTa
OLICHKA 32 JOMAIIHIOI KOHTPOJIBHYIO
paboty (asns 3a04HOM HOPMBI 0OYUEHMST)
OLICHKA [0 UTOraM 3K3aMeHa

permarb panHrOHAIIBHBIE, IOKa3aTeJIbHbIE 5
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 UTOT'aM DK3aMeHa

COCTAaBJIAITh YPABHCHUS 110 YCIIOBUIO 3aa9N

OueHKa Ha NPaKTUYCCKUX 3aHATUAX
OLICHKA [0 Pe3yJIbTaTaM BBITIOJHEHHS TeCTa
OLICHKA 3a JOMAIIIHIO KOHTPOJIbHYIO
paboty (a5 3204HOM HOPMBI 0OyUEHYIST)
OLICHKA [0 UTOraM 3K3aMeHa

UCIIOJIb30BATh IS IPHOIIKEHHOTO PEIICHNs] YpaBHEHUI 1
HEpaBEHCTB TpaduyecKuil MeTo T

OneHka Ha MPAKTUYECKUX 3aHITHAX
OIICHKA I10 Pe3yJIbTaTaM BBIIOJHEHUS TECTa
OLICHKA 3 JOMAIITHIOI0 KOHTPOJIBHYIO
paboty (amnst 3a09HOM (HOPMBI 0OYIEHU)
OLICHKA TI0 HTOr'aM JK3aMeHa

n300paxkaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOYKECTBa
peLIeHUI IPOCTENIINX YPAaBHEHUM U UX CUCTEM

OHeHKa Ha NPaKTUYCCKUX 3aHATUAX
OIICHKa I10 pE3yJIbTaTaM BBIIIOJIHCHHA TECTaA
OLICHKA 32 JOMAITHIO KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 00yIEHH)
OLICHKA TI0 HTOTraM JK3aMeHa

peuiaTtb HpOCTCﬁmHe KOM6I/IHaTOpHI)Ie 3aJa4yu MCTOAO0M
nepe60pa, a TaKK€ C MUCITIOJIb30BAHUEM HM3BCCTHBIX (bOpMy.H

O1eHKa Ha MPAKTUYECKUX 3aHATHAX
OLICHKA I10 pe3yJIbTaTaM BBIITOJTHEHUS TeCTa
OLICHKA 32 JOMAIITHIOI0 KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 00yIEHN)
OLIGHKA 10 UTOT'aM IK3aMEHa

BBIYUCJIATE B HpOCTGﬁMHX ClIy4dasax BECPOSATHOCTU COOBITHI
Ha OCHOBC I1OACYETA YUClia UCXO0a0B

OreHKa Ha MPAKTUYECKUX 3aHATHAX
OIICHKA I10 Pe3yJIbTaTaM BBIITOJITHEHHUS TeCTa
OLICHKA 32 JJOMAILHIOI KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OyUEHMS)
OLICHKA TI0 HTOTaM JK3aMeHa

pacno3HaBaTh HAa YCPTCKAX U MOJCIAX MPOCTPAHCTBCHHBIC
(bOpMLI; COOTHOCUTbL  TPCXMCPHBIC O0BEKTBI C HX
OIIMCaHUAMMU, I/1306pa)KCHI/I}IMI/I

OHCHKa Ha NPaKTUYCCKUX 3aHATUAX
OIICHKA I10 pe3yJIbTaTaM BBITIOTHCHUS TECTA
OIICHKA 32 JJOMAITHIOI KOHTPOJIbHYIO
paboty (11 3a09HOH (OPMEI 00yUEHNS)
OIICHKA I10 HTOTraM 3K3aMeHa

ONHUCHIBATh  B3aUMHOE  PACIIOIOKCHUE
TJIOCKOCTEH B MPOCTPAHCTBE

OpAMBIX nu

OLIeHKa Ha OPAKTUYCCKUX 3aHATUAX
OIICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHUA TECTA
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OIICHKA 32 JIOMAITHIOI KOHTPOJIbHYIO
paboty (ams 3a09HOM (HOPMBI 0OyIEHH)
OLICHKA 110 UTOTaM dK3aMEHa

AHAIM3MPOBATh B  MPOCTEMIIMX  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 BBITOJTHECHUS TeCTa
OLICHKA 32 JJOMAIITHIOI KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 0OyIEHH)
OIICHKA 110 HTOTaM DK3aMEHa

pemars TUTAHAMETPUIECKHE u mpocTeimme
CTEepEeOMETPUIECKHE 3a1a9u Ha HaxOXKICHHE
TCOMETPUYCCKUX BEIMYMH (JJIMH, YIJIOB, IUIOMIAZACH,
00BEeMOB)

OreHka Ha MPaKTUYECKUX 3aHATHAX
OILICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHHA TECTa
OLICHKA 32 JOMAITHIOI KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 0OYIEHH)
OLICHKA T10 UTOTraM JK3aMeHa

HCIIOJIB30BaTh IIpU PCEHICHUH CTCPCOMCTPHUYCCKHUX 3adaqd
IIaHUMETPUICCKUEC Q)aKTBI 1 METOBI

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

IMPOBOAUTH NOKa3aTCJIbHBIE PACCYXACHUA B XOA€ PCIICHUA
3aJa4

OueHka Ha MPAKTHYECKUX 3aHATHAX
OLICHKA T10 Pe3y/IbTaTaM BBIIOJHEHUS TeCTa
OLICHKA 32 JOMAIIHIO KOHTPOJIBHYIO
paboty (amst 3a09HOM (HOPMBI 0OYIEHU)
OLICHKA 110 HTOr'aM K3aMeHa

WCIIONB30BaTh MPHUOOPETEHHbIE 3HAHUS W YMEHHS B
MPaKTUYECKOMN JIEATEIPHOCTH U MMOBCEAHEBHON KU3HU JIJIA:

o IMPAaKTUUYECKUX PacueToB MO QopMynaMm, BKIIOYas
(bopMyIIBI, CofiepKallIue CTENeHH, PaIuKalibl, Jorapr(Mbl
U TPUTOHOMETpUYECKHe (YHKIHMH, HCHONB3YsS HpH
HEOOXOIUMOCTH CIPaBOYHBIE MaTepUalibl M MPOCTEHIINE
BBIUHCIIUTEIBHBIE YCTPOICTBA;

o ONUCAHMS C TOMOIIBIO  (YHKUUH
3aBUCUMOCTEM, NIPECTaBIICHUS 150,
UHTEpIpETAH TPaQHKOB;

Pa3IHMYHBIX
rpapuyuecKH,

e pemeHus TNPHUKIATHBIX 3a1a4, B TOM 4YHCIeE
COIMAJIFHO-3KOHOMHYECKUX u (buznuecKux, Ha
HauOoOJbIIME W HaMMEHBIINE 3HAYEHUS, HA HaXOXKICHHE
CKOPOCTH U YCKOPEHHS;

e TOCTPOCHUS Hu HCCIICIOBAHUS MPOCTEUIINX
MaTeMaTHIECCKUX MOJCIICH;
e aHamm3a peanbHBIX YHCIIOBBIX JaHHEIX,

MIPEJICTABICHHBIX B BUJIE AUArPaMM, rpa(uKoB;
o aHanmu3a WHPOPMAIIUH CTATUCTHIECKOTO XapaKTepa,

e HCCIIEIOBaHUS (MonenupoBaHus) HECJIOKHBIX
MPAKTUYECKUX CUTyaI[Mil HAa OCHOBE M3YYCHHBIX (HOpPMYJ U
CBOWCTB uryp;

e BBIUYHCJICHUS OOBEMOB W INIOMANEH TOBEPXHOCTEH
MPOCTPAHCTBECHHBIX TEJI TMPH PELUICHUU IPAKTUYECKUX
3a/1a4, UCTOIb3ys NpPU HEOOXOIUMOCTU CIPABOYHUKU H
BBIUMCIIUTEIHHBIE YCTPOICTBA

OreHKa Ha MPAKTUYECKUX 3aHATHAX
OLICHKA I10 pe3yJIbTaTaM BBIIIOJTHEHUS TeCTa
OLICHKA 3 JOMAIITHIOI0 KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 00yIEHH)
OLIEHKA 110 UTOT'aM IK3aMEHa
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4.2. MeToanyeckue MaTepHuaJIbl, ONpe/e/sAoNIue MPoieaypbl OeHUBAHUS
YPOBHSI CPOPMHUPOBAHHOCTH 3HAHUMA U YMEHUM

4.2.1. Kpurepuu olleHUBAHMS BBINIOJIHEHUS TECTA

TecT npoBoauTCs At 00001IEHUS MaTepUaa o TemMe win pasaerny. CambiM
MPOCTBIM TECTOM ABJIETCS aJlbTEpHATUBHBIA TecT. [lpemomaBarens IUKTyeT
BONPOCHl. JIMCT a1 OTBETOB pa3pe3aeTcsl Ha IMOJIOCKH M TOJIOCKH Pa3IaroTcs
yuanumcs. Ha HuX Hy»HO 3amucaTh HOMEp BOIPOCA U OTBETHUTD «J1a» WA «HET.
Ol1ieHKa «OTJIMYHO)» CTAaBUTCS, €CJIM 0e3 oImMOO0K BEINMOJIHEHO 20-23 3amanus u3 25;
OLICHKA «XOPOIL0Y» CTABUTCS, €CIM ydaluics oTBeyaeT BepHo Ha 18-19 Bomnpocos;
OIICHKA «YJIOBJIETBOPUTEJILHO» CTaBUTCS, €CIM ydamuidcss 0e3  OomuOoK
CIIpaBJIsICTCS C OTBETaMHU Ha 12-17 Bompocos.

4.2.2. Kputepun OnleHUBAHNS BbINOJHEHHUS TPEHUPOBOYHOM PadoOThI

TpenupoBouHast paOoTa BBINOJHSETCS IOCIE H3YYEHUS TEOPHH IO TEME.
Pa3naercs ee TEKCT, U BBITIOJHAIOTCS 3aJaHus B Mapax, rpynnax, MHIMBUAYAIbHO.
[IpenogaBaTens KOHTPOJUPYET OOBEM BBINOIHEHHON padOThl, MPaBHIBHOCTD,
OTBEUYAeT Ha 3aJaHHble BOINpOChl. [lpu HEOOXOAMMOCTHM HEKOTOpbIE 3aJaHUs
BBIIIOJIHAIOTCSL HA JIOCKE. YUalluecs CaMH OINPEAENSIIOT YPOBEHb YCBOCHHUS, TEMII
paboThI, OLIEHUBAIOT CBOIO JI€ATEIbHOCTh. 3aTEM yYallluecs 3allUIIAI0TCs 0 TEME
Ha CBOEM YypOBHE. A HMEHHO: BBINOJHAIOT 3aJaHMsl W3 3TOM ke padoThl MO
yKazaHuto mnpenoaasaTens. OIEHKa «yAOBIETBOPUTENIBHO» CTAaBUTCS, eciii 0e3
OIIMOOK BBIMOJHEHO 2-3 3aaHUsl M3 MEPBOIO YPOBHSA; OLEHKA «XOPOLIO)»
CTaBUTCSA, €CIW YyYallMWCSA BBIMOJHSAET 3aJaHus M3 BTOPOrO YPOBHS; OILICHKA
«OTJINYHO» CTABUTCS, €CIM ydaluiics 0e3 omMOOK cCIpaBisieTcs ¢ 3aJaHUusIMU
TPETHETO YPOBHS.

4.2.3. Kputepun olleHHBaHUA CAMOCTOSITEJIbHOW UM BHeay IMTOPHOM
padoThl, (I0OMAalIHEel) KOHTPOJIbHOM PadoThl 00YYAKOINXCS

BueaynuropHas camocTosiTelbHas paboTa OIICHMBAeTCS TaK K€, KaK Hu
OObIYHAsI KOHTpOJIbHas paboTra. OTMETKa «OTJIMYHO» CTaBUTCA B CIEAYIOLIUX
cilydasix: paboTa BBINOJIHEHA TOJHOCTHIO, B JIOTUYECKHUX PACCYXICHUSAX H
00OCHOBaHUSIX HET NPOOENIOB MU OMMOOK, B PEIICHUH HET MaTeMaTH4YEeCKUX
OIIMOOK (BO3MOKHA OJIHA HETOYHOCTh, OMMCKA, KOTOpasi HE SIBJSIETCS CJIEICTBUEM
HE3HAHUS WM HEMOHMMaHWs YyuyeOHOoro wmarepuana). OTMETKa «XOpOIIo»
CTaBUTCS, €CJIK padOTa BHINOJHEHA MOJHOCTHIO, HO 0OOCHOBAHMS 1IArOB PEIICHUS
HEJOCTAaTOYHBI, JOMYyIIeHAa OJHA OIIMOKAa WM JBa-TPU HEAOYETa B BBIKIAAKAX,
yeprexax wuiu rpapukax. OTMETKa «yJOBIETBOPUTEIBHO» CTAaBUTCA, €CIH
JoTyIIeHo Oosiee 01HOM omMOKK WM OoJiee ABYX-TPEX HEIOUYETOB B BBIKJIAJKAX,
yeprexax Wid rpadukax, HO yYalluics BiIajeeT 00s3aTeNbHBIMU YMEHUSIMU TI0
npoBepsiemoii Teme. Pabota cuutaercst HEYAOBIETBOPUTEIBHOM, €CIIU TOMYIICHbBI
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CYIIIECTBEHHBIC OITMOKH, MTOKA3aBIITNE, YTO YUAIIHICS HE BIa/IeeT 0053aTeIbHBIMU
3HAHUSAMM 1O TaHHOW TEME B MTOJHOW 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, aJlTOPUTMBI [IPU PEUICHUU 3a/1ay;
e Heymenue nenatb BBIBOJIBI M 000OIIECHUS;
e HeymeHnue yntaTh 1 CTpOUTH TpadUKy;
e Heymenue IIOJIB30BATHCS IIEPBOMCTOYHUKAMU, y4eOHUKOM,
CIIpaBOYHUKAMU;
e [loTeps KOpHS WM COXpaHEHUE IOCTOPOHHETO KOPHS;
OTt6paceiBanue 6€3 00bSICHEHUI OJTHOTO U3 KOPHEH;
BrruncnurenbHble OMIMOKY, €CITM OHU HE SIBJISIFOTCS ONMHUCKAMU;
Jloruueckue ONMIMOKHU.
. Herounocru:
Herounocts hopMyIupoBOK, ONIpEACIICHUNA, TOHSTHH;
HemnomnHblil 0XBaT CBOMCTB WJIM OCHOBHBIX TPU3HAKOB MOHATHS;
3aMeHa HEKOTOPBIX OCHOBHBIX MPU3HAKOB BTOPOCTEIICHHBIMU;
HepannonanbHble METObI PEIICHUS] WM UCTOJb30BAHUS CIIPABOYHON U
JIPYTOH JINTEPATYPHI;
e Heymenue pemarsb 3a1auu, BEIOIHATD 3a/1aHUs B OOIIIEM BUJIE.
3. Hemouersr:
e HepanumonanbHble TpUEMBbI BBIYUCICHUN 1 TPe0Opa30BAHMIMA.

e O o P e o o

4.2.4. Kputepuu oueHNBAHUS 3HAHUI U YMEHUIi 10 UTOramM
OCBOEHUSI TUCIUNJIMHBI

IIpy oueHMBaHUM 53K3aMEHALIMOHHOTO OTBETA YYMUTHIBAETCA YPOBEHB
NOHMMAaHHUS U CTENEHb YCBOCHUS TECOPUHM Kypca, YPOBEHb 3HAHUS (HAKTUUYECKOTO
Marepuaia B 00BEME NPOrpaMMbl, MPABUIBLHOCTH (POPMYIHPOBOK OCHOBHBIX
MOHATHM W 3aKOHOMEPHOCTEM, JIOTHKA, CTPYKTypa M TPaMOTHOCTb H3JIOKEHUS
BOIIPOCA, MCIOJIb30BaHUE MPUMEPOB MO JAHHOW MpoOJeMe, yMEHHUE CBSA3aTh
TEOPUI0 C TMPAKTUYECKUM IIPUMEHEHUEM, YMEHHUE CHIENIaTh BBIBOJBI, YMEHUE
OTBETUTH HA JIOMTOJTHUTEIBHBIE BOIIPOCHL.

OO0mMMH KpUTEPUSIMH, OINPEACISIIONMMU OLICHKY 3HAaHWWA Ha SK3aMEHe,
SBJISIFOTCSL:

COTIIMIHO» «XOPOIIIO) «YZOBJIETBOPUTEIHHO) «HEYJIOBIICTBOPHUTEIHHOY
CTYICHT CTYACHT CTYACHT IEMOHCTPUPYET CTYACHT HE 3HACT 3HAYUTEIBHYIO
JEeMOHCTPHUPYET JIEMOHCTPHPYET oOrmme 3HaHUA OCHOBHOTO | HacTh MPOTPaMMHOTO MaTepHaa,
rIyOOKOE U MPOYHOE JIOCTaTOYHO MOJIHOE MaTepuaia 6e3 YCBOCHUS JIOMYCKAeT CYIECTBEHHbIE
YCBOCHHE 3HAHUU 3HaHUE HEKOTOPBIX CYIICCTBCHHBIX | OMIMOKH B MPOIECCE U3IOKEHUS,
MPOrpaMMHOTO MIPOrpPaMMHOTO MOJIOKECHUH, PopMyITUpyeT HE 3HaeT OllpeIeTIeHHl, TeopeM
MaTepuana, MaTepuana, OCHOBHBI€ MOHSTHSI, 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
CZIeTaTh BBIBOABI MO
H3JIaraeMomMy
MaTepuaiy, HO Ipu
9TOM HEJ0CTaTOYHO
MOCJIEI0OBATENBHO H
JIOTHYECKH U37araet
Mmarepuai, He
TIPUBOJUT IPHMEPHI,
JIOIyCKaeT
HEKOTOpbIC
HETOYHOCTH B
(hopMyIHpOBKax
TIOHATUN

HEKOTOPOH HETOYHOCTEIO,
3aTpyIHSIETCS B
MIPUBEICHUN IPUMEPOB
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