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1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI
JUCHMILIAHBI

HHOI «MaremaTuka: aJIre6pa M HaYaJla MAaTCMATHUYCCKOI'O aHaAJIN3a, TCOMCTPH)
(MHICKC, HANMEHOBAHUE TUCIUILIIHEI )

1.1. O6aacTs npuMeHeHUus padoyeil MporpaMMbIl

PabGouast mnporpamma AUCHMIUIMHBI pa3paboTaHa Ha OCHOBE MHCbMa
JlenapTameHTa rocy1apCTBEHHOM MOJUTHUKHU B cepe MOJTOTOBKM pabodynX KaJapoB
u JIIIO «PexomeHmanmuu 1O OpraHM3aIlMU TIOJYYCHHS]  CPEIHEro O0OIIero
oOpa3oBaHHMsl B IIpeielaXx OCBOEHHUS OOpPa30BATENbHBIX MPOTPaAMM CPEIAHETO
npodeccuoHanbHOr0 00pa3oBaHusa Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHMs C
y4eToM TpeboBaHU (eepabHBIX TOCYIapCTBEHHBIX CTAHIAPTOB U MOJTy4aeMoit
npodeccuu WM CIelUaIbHOCTU CPETHETO MPOPECCHOHATBHOIO 00pa30BaHUs» OT
17 wmapra 2015 1. N 06-259 c ydyeroM OpUMEPHOH MPOrPaMMBbI
oOmreoOpa3oBarenbHON AUCUUILINHBL «MaTemaThka: anreOpa U Hadajga aHajau3a;
r€OMETPUS», PEKOMEHIOBAHHONW DenepanbHbIM IOCYAapCTBEHHBIM aBTOHOMHBIM
yupexieHneM «dDenaepalibHbIi  HHCTUTYT pa3BUTHs oOpazoBanus» (DOI'AY
«®1PO») B KauecTBe MNPUMEPHOM MPOTpaMMbl JJIsl pean3allid OCHOBHOM
npodeccuonanbHoit oOpazoBarenbHOil mporpammbl CIIO Ha 6a3e OCHOBHOTO
o011ero ob6pa3oBaHUs C MOJYYEHHUEM CpelHero obiero odpasoBanusi [IpoTtokon
No 3 or 21 uronsg 2015 r. (peructparmoHHbIii HOMep perieH3un 373 ot 23 urons
2015 1. ®I'AY «DUPOy»). Pabouas mporpamMmma COOTBETCTBYET 00s3aTEIHLHOMY
MUHAMYMY  COJEpXKaHUs  cpemHero  (mojgHOro)  obmiero  oOpa3oBaHuf,
YCTaHOBJICHHOMY MUHUCTEpCTBOM 00pa3zoBaHus M Hayku P®, yTBepkKIeHHOMY

npuka3oM MuHucTepcTBa oOpazoBaHusi U Hayku Poccuiickoit ®denepauuu ot
05.03.2004 Ne 1089.

1.2. MecTO TUCHMILIIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

JucuunnuHa «MaTtemaTrka: anredpa U Hadajga MaTeMaTHYeCKOTO aHamn3a;
TeOMETPUSDY OTHOCHTCS K qHUCITY pOoUITBHBIX TVCIIATIITAH
0011e00pa30BaTeILHOTO MUKJIA W BXOJAUT B COCTaB 00S3aTeNbHON MpPEIMETHOU
obnactu «Marematuka u uapopmarukay ®I'OC cpennero oduiero oopa3zoBaHusl.

3HaHUsA, YMEHUS U HaBBIKH, (OpPMHUPYEMbIC AWCIMILTUHONW «MaTemaTHKa:
anredpa W Hayajga MaTeMaTHYECKOTO aHalli3a; TEOMETPHUs» HEOOXOIUMBI s
MOCJICYIONIETO W3Y4YCHUS BCEX JUCIUIUIMH MAaTEMaTUYeCKOrO U OOIIero
€CTECTBEHHOHAYYHOT0 y4eOHOTO IIHKIIA.

1.3. Heab 1 niIaHMpyeMble pe3yabTaThbl 0CBOCHHS M CHHILIHHBI

HGJIHMI/I N3y4dCHUA OUCHUIIIINHBI «Maremaruka: anre6pa N Hadaja
MAaTeMaTUYCCKOI'O aHalIn3a, rCOMCTPUS ABJIAIOTCA:

e oOecrncueHue YCJIOBI/Iﬁ ML IIOJTYUCHUA HpeI[CTaBJICHI/Iﬁ O COoIIMaJIbHBIX,
KYJbTYPHBIX U HCTOPUYCCKHUX q)aKTOan CTaHOBJICHUA MaTEMATHUKH,
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e obecrneueHue YCIOBUU TUTSt dbopMupoBaHus JIOTUYECKOTO,
QITOPUTMHYECKOTO0 U MATEMATUYECKOTO MBILLUICHMUS;

e o0ecrneueHuEe YCIOBUM [ NPUOOPETEHUS YMEHUW MPUMEHSTH
NOJIyYEHHbIE 3HAHUS IPU PELICHUH Pa3IMYHbIX 3a/1a4;

e o0ecrneueHue yCIOBHUM AJs MOJYYECHUS MPEACTABICHUN O MaTeMaTHKe
KaK dYacTh OOIIEUeIOBEYECKON KyJIbTYpbl, YHHBEPCAJIBHOM S3bIKE HAYKH,
IIO3BOJISIOIIEM OIMCBIBATH U U3y4aTh PEAIbHBIC ITPOLIECCHI U SIBJICHUS.

33,[[3‘11/1 HU3yUCHUA AUCHUILINHBI «Maremaruka: aJIre6pa N Haydala
MAaTeMaTUYCCKOI'O aHallu3a, IrcoOMETpHs» TPAAUIHMOHHO PCAIU3YIOTCA B UYCTBIPEX
HaIpaBJICHUAX:!

L 06HICC MMPpEACTAaBJICHUC 00 HACAX U METOdaX MaTEMAaTUKH,

¢ HHTCIICKTYaJIbHOC PAa3BHUTHUC,

® OBJaACHHUC HGO6XOI[I/IMBIMI/I KOHKPCTHBIMHU 3HAHUAMHU U YMCHHAMU,

® BOCIHUTATCIBHOC BOSI[eﬁCTBHC.

B pe3ynbraTe 0CBOSHHS AUCHUIUIMHBI O0YYaIOUIUiics T0JKEH 3HATh (3):

® 3HAUYECHHE MATEMATUYECKON HAyKH JUIsl pEelIEHUs 33/]a4, BOSHUKAIOIIUX B
TEOPUH W NPAKTUKE; IIUPOTY MU B TO K€ BPEMS OTPAHUUYEHHOCTh MPUMEHEHUS
MaTEMaTUYECKUX METOJIOB K aHAJIM3y U UCCIEIOBAHHUIO MPOLECCOB W SBJICHHUN B
npupojie u oomectse (31);

® 3HayCHHE NMPAKTUKU U BONPOCOB, BOZHUKAIOIINX B CAMON MaTEMATUKE IS
(opMUPOBAaHUA U Pa3BUTHS MAaTEMATUUYECKON HAyKH; UCTOPUIO Pa3BUTHUS MOHATHUSA
4uCcila, CO3JaHUs MaTEeMaTHMYECKOrO aHajliu3a, BO3HMKHOBEHMsS M pa3BUTHUSA
reomerpuiu (32);

® VHUBEpPCAJbHBIA  XapakTep  3aKOHOB  JIOTUKM  MaTeMaTHYECKUX
paccyXJIeHUl, X MPUMEHUMOCTh BO BCEX OOJIACTAX UYEIOBEUYECKOUN NEeSATEIbHOCTH
(33);

® BEPOATHOCTHBIM XapakKTep pa3jMuYHbIX IPOLECCOB OKPYXAIOUIET0 MHpa
(34);

B pe3ynbTaTe 0CBOCHUS TUCUUILTMHBI 00y4YaromMicst T0KeH yMeTh (Y):

® BBINOJHATH apu(PMEeTHIECKUE ACHCTBUSA, COUYETasl YCTHHIC U MUCbMEHHBIC
MIPUEMBbI, IPUMECHECHHUE BBIUMCIUTEIHHBIX YCTPONCTB; HAXOAWTHh 3HAYEHUS KOPHS
HATypadbHON CTEIMEHU, CTENECHH C palMOHAIBHBIM TIOKa3aTeseM, Jorapudma,
UCIIOJIB3YsI TP HEOOXOJAMMOCTH BBIYMCIUTENBHBIC YCTPOWCTBA; MOJIH30BATHCS
OIIEHKOM M MPUKUJKON MPpHU MpakTuYeckux pacuerax (Y1);

® [POBOJUTH IO HW3BECTHHIM (QOpMyJiaM U MpaBUjaM MpeoOpa3zoBaHUs
OYKBEHHBIX BBIPOKEHHUM, BKJIIOYAIOUIUX CTENEHU, paJuKaibl, JIorapupmsl u
TpuroHomeTpudeckue GyHkuuu (Y2);

® BBIUKCIATH 3HAYCHHWS  YHCIOBBIX H  OYKBEHHBIX  BBIPAKCHUM,
OCYIIECTBIISIT HEOOXOAMMBIC TTOJACTAHOBKY U TipeoOpazoBanust (Y 3);

e ompeneniaTh 3HauYeHWe (YHKIIMM TI0 3HAYEHUIO apryMEHTa Mpu
pa3IMYHbBIX criocobax 3aaanus pyHkuuu (Y4);
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e cTpouth rpaduku u3ydeHHbIx QyHkumii (V5);

® ONKCHIBATH M0 TpadUKy NMOBEJECHUE U CBOMCTBA (PYHKIUH, HAXOAUTH 110
rpaduky pyHKIIMK HanOoNbIINE U HaMMeHbIIHe 3HaueHus (Y6);

e pemiatb ypaBHEHUS, MPOCTEHIINE CHUCTEMBbl YPAaBHEHM, HCIIONb3YS
cBoiicTBa PpyHkuuii u ux rpadukos (Y7);

® BBIYUCIATH TPOU3BOAHBIE OBJIEMEHTAPHBIX  (PYHKIMNA, HCIONB3YS
cripaBouyHbIe MaTepualsl (Y 8);

® JCCIEeIOBaThb B MPOCTEMINIMX Ciy4asX (PYHKIIMM Ha MOHOTOHHOCTb,
HaXOAWTh HAaWOOJBIINE W HAUMEHbBIINE 3HAYEHUS (QYHKIHM, CTPOUTH Tpaduku
MHOT'OYJICHOB C UCMOJIb30BAaHUEM armapaTa MareMaTuieckoro ananmsa (¥Y9);

e pemarb palUOHAIbHBIE, TOKa3aTeNbHbIE U  JIOTapUPMUUYECKHUE
YpaBHEHUS U HEPABEHCTBA, (Y10);

® COCTaBJIATh YpaBHEHUS 110 yCyIoBHIO 3aaun (Y11);

® JCIOJIb30BaTh JIs MPUOIMKEHHOTO PEIICHUs YPAaBHEHUN U HEPABEHCTB
rpaduueckuit meton (Y12);

® U300pakaTb Ha KOOPAMHATHOW TIJIOCKOCTH MHOXECTBA PEIICHUN
MpOCTEHINX YpaBHEHUN U ux cuctem (Y 13);

e peliath MNpocTeliire KOMOMHATOPHBIE 3aJaud METOJIOM Iepebopa, a
TaKKe C UCIOJIb30BaHUEM M3BECTHHIX dhopmyn (Y14);

® BBIUKCIATH B MPOCTEHIIMX CIydasX BEPOSTHOCTH COOBITHI Ha OCHOBE
nojicuera yncia ucxoaon (Y15);

® pacrno3HaBaTh Ha dYepTexax M MOJENIX MPOCTPAHCTBEHHBbIE (OPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMHUCAHUAMU, N300pakeHusmu (Y 16);

® ONKCHIBATH B3aWMHOE pACIOJIOXKEHHWE NPSIMBIX U IUIOCKOCTEH B
npoctpancTse (Y17);

® aHANM3UPOBATh B MPOCTEHIIMX CIy4asX B3aUMHOE PACIOJIOKEHUE
00BbekTOB B npocTpaHcTBe (Y 18);

e 1300pakaTb OCHOBHbIE MHOTOTPAHHHKH M KPYTJbIe Tella; BBIMOIHSITH
YepTexkHU 1o ycaoBusaM 3aaad (Y19);

® pellaTh MIaHUMETPUUECKUE U MPOCTEHIINE CTEPEOMETPUUECKHE 3adaun
Ha HaXOXXJICHHE TeOMETPUYECKUX BENUYUH (JJIMH, YIJIOB, IJIOIIAEH, 0ObEMOB)
(¥Y20);

®  JCIOJIb30BaTh npu pelnieHnu CTEPEOMETPUUYECKUX 3aza4y
iaHuMeTpuueckue Gaktol 1 Metoabl (Y21);

® [IPOBOAUTH JOKAa3aTEIbHbIE PACCYKJICHUS B X0/ peleHus 3aaay (Y22);

® 1CIOJIb30BaTh NPUOOPETEHHbIC 3HAHUS W YMEHHUS B MPAKTHUYECKOU
NEeSATEIbHOCTH U MOBCEHEBHOM sku3HU (Y23) ms:

. TpaKTUYECKHX pacueToB 1o (opmynaMm, BKIOYas QOPMYIIbI,
CoJIeprKallie CTENEHH, PaJuKalbl, JOrapuMbl U TPUTOHOMETPUUYECKUE (PYHKIINH,
UCTIONB3Ysl TMPU HEOOXOIMMOCTH CHpPAaBOYHBbIE MaTepHalibl W  IMPOCTEHIINE
BBIUMCIIUTENbHBIE YCTPOICTBA,

. ONHCaHUS C TOMOIIBI0 (YHKIUN pa3IUYHBIX 3aBHCHUMOCTEM,
NPEJCTaBICHUS UX TpapUUEeCKH, MHTEPIIPETALNU IPa(UKOB;



« PpemeHHs MNPUKIAOHBIX 3aJa4, B TOM YHCIE€ COLMAIBHO-
HPKOHOMUYECKUX U (PU3NYECKUX, Ha HAuOOJIbIIME W HAMMEHbIIME 3HAYEHUs, Ha
HaXO0XJI€HUE CKOPOCTH U YCKOPEHUS;

« TIOCTPOEHUSI U HCCIENOBAaHUS NPOCTEUIINX MaTEeMATUYECKUX
MOJICJICH;

+ aHaJM3a peaJbHBIX UYUCJIOBBIX JAHHBIX, NPEJICTaBICHHBIX B BUJE
auarpamm, rpagukos;

. a”anu3a uH(OPMALUK CTATUCTUYECKOTO XapaKTepa;

. HuccienoBaHMs — (MOAENHMPOBAHUA) HECIOXKHBIX  MNPAKTUYECKUX
CUTyalluil Ha OCHOBE U3YUYEHHBIX (POPMYI U CBOUCTB (QUTYD;

«  BBIYUCJICHUSA 00BEeMOB u TJIOIIAICH MMOBEPXHOCTEN
IPOCTPAHCTBEHHBIX TEJI MPU PEUICHUU MPAKTHUYECKHX 3a4ad, HCIOJIb3ys IpHU
HEOOXOMMOCTH CHPABOYHUKHU U BHIYUCIUTEIBHBIE YCTPOHCTBA.
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2. CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHBI

2.1. O0beM TUCHUIVIMHBI M BUIBI Y4eOHOH padoThI 115 04HOH (GopMBbI

00y4eHuUs
Bun yueGHO# paboThI O6bem yacoB

MakcumanbHasi yueOHast Harpy3Kka (BCero) 351
OO0s3aTenbHas ayIUTOpHAs yaeOHas Harpyska (BCero) 234
B TOM YHCJIE:

Aexyuu 78

npakmuyecKkue 3aHAmusl (8 mom Yucie npoMexcymoyHas ammecmayus) 156
Koncynbranuu 6
CamocrositenpHas pabora o0ydaromerocs (BCero) 111
B TOM YHCJIE:

UHOUBUOYATILHBLL NPOEKM 16

3ayuusanue oopmyn, npasuii, meopem, C8OUCME 39

8bINOIHEHUE UHOUBUOYATIbHBIX 3A0AHULL 39

paboma Hao owudKamu 7

10020MO6KA OOKIA008 10

[TpomexyTouHas arrectanusi B ¢GopMe TECTHPOBAHUS MO MTOraM IEPBOTO CeMecTpa H3yueHUus
JTUCUUIITMHBI U 9K3aMEHA 110 UTOTaM BTOPOT'O CEMECTPA U3yUEHUS TUCHUTLITUHBI

2.2. O0beM yueOHOM JTUCHMILIMHBI U BUABI Y4eOHO# padoThI A5l 3204HOMI
(¢opmMbI 00yUeHUA

Bun yueGHO# paboThI O6wem yacoB

MaxkcumanpHas yueOHas Harpy3ka (BCero) 351
OO0s3aTenbHas ayIuTOpHAs yueOHast Harpy3ka (BCero) 26
B TOM YHCJIE:

JleKyuu -

npakmuyeckue 3aHAmMuUs (6 mom uucie sawuma  0OMAauiHel 26
KOHMPOJIbHASL pabombi)
CamocrosiTenpHas pabora o0ydaromerocs (BCero) 325
B TOM YHCJIE:

peuleHue mpeHupo8OYHbIX YNPAXCHEHU 136

camocmosimenbHoe UzyueHue y4eoHol Jumepamypbl 136

3ayuusanue opmyn, npasul, meopem, C8OLUCME 31

8bINOJIHEHUE UHOUBUOYANbHBIX 3A0AHULL 8

BbINOJIHEHUE QOMAUUHEl KOHMPOTLHOU padOOmbl 10

UHOUBUOYATILHBLU NPOEKM 4

[TpomexxyTounast artectamus B (hopMe: 3alUThl TOMAITHEH KOHTPOILHON pabOThl M DK3aMeHa




2.3. TemaTu4yecKkuii JIAH U COAEPKAHNE TUCUUILIUHBI 1JI1 04HOM (opMBbI 00yUeHUs1

3HaHUs U
YMEHUH,
HaumenoBanue C 6 6 6 ¢hopmupoBamio
Pa3IeNoB u TeM oJiepkaHue yueOHOro MaTeprana U (OpMbl OPraHU3ANNN ACITCIHHOCTH 00YIarOIUXCS OOBeM yacoB KOTOPBIX
CITOCOOCTBYET
3JIEMEHT
POTrpaMMbl
1 2 4
Baenenue Jlexmust: Pons MatemaTnku B Hayke, TEXHHUKE, SKOHOMHUKE, HH)OPMAITMOHHBIX TEXHOIIOTHSX H NPAKTHYECKOM 31.32
JiesiTenbHOCTH. Llenn v 3a1aui M3YYeHUs] MaTeMaTUKH IPU OCBOCHUHU crieranbHocTed CI1IO ’
Paznen 1 PasBuTHe OHATHS O YHCTE 14
Jlexuun:
1. Henble u paunoHanbHble yucia. JlelcTBUTENbHBIE YHCTA. 2
2. [MpubnmxeHHble BeIYKcIcHUs. KOMIUIEKCHBIC YncIia
[IpakTryeckue 3aHATHS
Tema 1.1 1. BrmonaeHnne apudMeTHIECKUX JEHCTBUI HAJ YHCIAMH, COYETasl YCTHBIE U IMCEMEHHBIE TPHEMBI
PaspuTre nonATHA O 2. Haxoxpaenue mpuOIMKEHHBIX 3HAYSCHUH BEJTMIWH U TIOTPEITHOCTEH BRIYUCICHHH (a0COMIOTHON U 8 33.34. V2. V3
aucne OTHOCHTEJILHOIA). V4 VIl
3. CpaBHEHHUE YHCIOBBIX BhIpakeHUI. HaxoxaeHue ommOoK B MpeoOpa3oBaHUSIX U BEIYUCICHHIX
CamocrosiTenpHas paboTa 00yJaroIuxcs
1. 3akpernuieHre OCHOBHBIX CIIOCOOOB PEIICHUS ypaBHEHUH. BRITIOTHEHUE 3aJaHHIA IO OTKPBITBIM TECTaM
2. Joxnan: «HempepbiBHBIE 1poOuy
Paznmen 2 Kophu, crenenu u jorapu@msl 38
Jlexuun
1. Kophu HaTypaiabHOU CTENEHH U3 YUCIIa U UX CBOCTBAa. CTENEeHU C pallMOHAIbHBIMU MTOKa3aTeNsiMu, UX 2
cBoiicTBa. CterneHn ¢ IeHCTBUTENFHBIMA OKa3aTensiMu. CBOWICTBA CTENICHH C ICHCTBUTEIFHBIM TIOKA3aTeIIEM.
[IpakTrueckue 3aHATUS
1. BeluncneHue u cpaBHEHUE KOpHEH. BRIIOTHEHHE pacueToB ¢ painKaIaMu.
2. Pemenue uppanroHaIbHBIX YpaBHEHUI
Tema 2.1 3. HaxoxJeHue 3HaU€HHI CTENIEHEH ¢ pallMOHABHBIMU TToKa3aresnsiMu. CpaBHeHue crerneHei. [IpeobpasoBanus 10 33,34,V2, V3,
Koprw i cTenenn BEIPQKCHUH, COJICPKAIIUX CTCIICHH. bARAY
4. PemeHue noka3aTenbHbIX YPaBHEHUIL.
5. Pemienue npuxiajHbIX 3a7a4.
CamocrosiTenpHas paboTa yJaniuxcs
1. BrmonHeHNe WHANBHAIYATBHBIX 3aIaHHUH [0 PEIICHUIO UPPAIIMOHATIBHBIX U MIOKA3aTEFHBIX YPaBHEHHMH, 10 4
peoOpa30BaHUIO YHCIOBHIX M OYKBEHHBIX BRIPAKECHHUH, CONEPIKANTIX PagHKaIIBI
Tema 2.2 Jlexuun
Jlorapudm. Jlorapudpm 1. OcHoBHOE Orapu(hMUUECKOE TOKACCTBO. JleCATHUHbIC H HATYPAJIbHBIC JOrapU(MEIL. 6
yucla 2. IlpaBuna gelictBuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBaHHIO. 33,34, V2, V3,
IIpeobpa3oBanue 3. TIpeobpazoBaHue JOTapuhMUIECKUX BRIPOKEHUH Y4 ,V10,V11
anrebpanyecknx ITpakTrueckue 3aHATHs 10
BBIPAKCHUH 1. HaxoxmeHne 3HaYeHUN JoraprdMa 1Mo MPOU3BOIBHOMY OCHOBAHHIO.
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2. Tlepexonx OT OJJHOr0 OCHOBaHUS K Ipyromy. BrluncieHue u cpaBHEHUE JOrapr(pMOB.
3. JlorapuhMupoBaHHe U IOTEHIIUPOBAHUE BBIPAKCHHI.

4. TlpubnmkeHHbIC BEIYUCICHUS U PEIICHNS IPUKIAIHBIX 3a1a.

5. Pemienne morapupMuUUeCKUX YpaBHCHHI.

CamocrosiTenpHas paboTa

Brrunciienue g0rapu@MoB, pelieHne JorapugMUIeCKiX YpaBHEHUH 6
Pazmen 3 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE 24
Tema 3.1 Jf"“g‘;ﬂ e 5 33,34, V2, V3,
TlapaLIeBHOCTS B . PACTIONOKEHHE IBYX MPAMBIX B IPOCTPAHCTBE. 3 V4 Y12, V13,
NPOCTpaHCTBE 2. TlapamnenbHOCTH IMPSIMOH 1 TTOCKOCTH. IlapanielbHOCTh IIIOCKOCTEH. V16 Y17
CamocTtosTenbHas padoTa: 1. M3ydeHne TeopeM 0 NapaiieIbHOCTH B IIPOCTPAHCTBE 4
Jlexuuu:
1. TlepneHANKYIAPHOCTH MPSMOHN M IUIOCKOCTH. [IepreHANKYIAp 1 HAKIOHHASA. YTOJ MEXIy MPSIMOit 1 )
IUTOCKOCTBIO.
2. Yroa Mexay MI0CKOCTAMU. J[ByrpaHHbIid yroir. [leprneHauKyIspHOCTb ABYX TJIOCKOCTEH.
[IpakTrueckue 3aHATUSA
1. Tlpu3Haku B3aUMHOTO PACIIOJIOKEHHUS MPSIMBIX. YTOJ MEXKIy MPSIMBIMH. B3auMHOe pacrionokeHue mpsiMbIX U
Tema 3..2 IJIOCKOCTEH. 33,34, V2, V3,
[lepneHaUKyISIPHOCTD 2. IlepneHauKkymsp U HAKJIOHHAS K IUIOCKOCTH. YTOJ MEXIY MPSAMOM U IUNIOCKOCTBIO. TeopeMbl O B3aUMHOM 3 Y4 .V12, V13,
B [IPOCTPAHCTBE PAacCIONIOKEHUH TIPSMOIA H INIOCKOCTH. TeopeMa O Tpex MepHeHUKYJIIpax. Vie Y17
3. Tlpu3Haku U CBOMCTBA MapalICNbHBIX U MEPICHINKYISIPHBIX TNIOCKOCTEH.
4. PaccrostHHE OT TOYKH J0 IIOCKOCTH, OT MPSIMOH /0 TFIOCKOCTH, PACCTOSIHAE MEKAY TIIOCKOCTSIMH, MEXKITY
CKPETUBAIOIINMHUCS MPSIMBIMH, MEXAY IPOU3BOIBHBIMA (PUTYpaMH B IPOCTPAHCTBE.
CamocrosiTenbHas paboTa:
1. BrImomHeHUE TPEHUPOBOYHBIX 33JaHUH 110 TEME 4
2. Joxnan «IlapannenbHoe IPOSKTUPOBAHUEY
Jlexiun
1. Teomerpuyeckue MpeoOpa3oOBaHMs MPOCTPAHCTBA: MAPAIUICIBHBIN MEPEHOC, CHMMETPHS OTHOCHUTEIBHO
Tema 3.3 IIJIOCKOCTH 2
TeoMeTpuuecKue 2. IMapamnensHoe npoekTUpoBanue. [Inomans opToroHaNbHON TpoeKIuu. M300pakeHne mpoCTPaHCTBEHHBIX 33'? 21 3;‘,’13/23’/%733’
mpeoOpa3oBaHUs buryp Vievi7
[IPOCTpaHCTBa [IpakTudeckue 3aHATH
1. TMapamiensHOE MPOSKTHPOBAHUE U €r0 CBOWCTBA. TeopeMa o TUIOIIa I OPTOTOHAITLHOM MPOCKIHH 2
MHOTOYTOJIbHHUKA. B3anMHOE pacmonoxeHne mMpoCTPaHCTBCHHBIX (QUTYP.
Pazgen 4 KombunaTopuka 16
Jlexiun
1.  OcHOBHBIC TOHATHS KOMOMHATOPHUKH. 3a7a4y Ha TMOJCYET YHCIIa pa3MeIeHUH, MepecTaHOBOK, COUCTAHHMN. 4
2. Pemenwne 3agay Ha epe6op BapuanToB. Popmyna 6mHOMa HetoToHa. CBOMCTBA OMHOMUHAIHHBIX
Tema 4.1 = koa(pdunmentoB. TpeyronpHuUK [Tackas. 33,34, V2. V3,
DNeMEeHTHI PAKTHHCCKIC SAHATIL . V4.,V14,V15,
KOMOHHATOPHKH 1. HUcropus pasBHTHA KOMOWHATOPHKH, TCOPUU BEPOSTHOCTEH M CTATUCTHKH U MX POJb B PA3IMIHBIX chepax 3 V23
YeNoBEYCCKOM JKu3HeAesaTebHOCTH. [IpaBuia koMOuHATOpHKH. PeleHrne KoMOMHATOPHBIX 3a/1a4.
2. Pa3smemienus, couetanus u nepecranoBkd. bunom HetoToHa u tpeyronsnuk [lackans. [lpukiagasie 3agaun.
CamocrosiTenbHas padoTta 4

1. PenieHue TpPeHUPOBOYHBIX 33IAHHMH 110 KOMOMHATOPHKE
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2.  @®opMyIbl COYETaHUH, IEPECTAHOBOK, pa3MelIeHUH

Paznen 5 KoopanHaTel 1 BEKTOPBI 24
Jlekuu
1. [IpsiMoyronbHas (IeKapTOBa) CHCTEMa KOOPAUHAT B IPOCTpaHCcTBe. DopMyra pacCTOSHUS MEXKAY IBYMS 2
TOYKaMU. Y paBHEHUS c(hepbl, INIOCKOCTH H MPSIMOIA.
Tema 5.1 [IpakTudeckue 3aHATH 33,34,V¥2, V3,
IIpsimMoyronpHas 1. Bekropsl. [leficTBus ¢ BekTopamu. JlekapToBa cHCTeMa KOOPAMHAT B IIPOCTPAHCTBE. Y paBHEHHE OKPYKHOCTH, 2 V4,V12,V¥13,
cucTemMa KoopAnHaT chepsl, TUIOCKOCTH. PaccTostHre MEX Ty TOUKaMHU. Y16 V17
CamocrosiTenpHas paboTta
1. BolnosHeHue UHIMBUIYABHBIX 33JJaHUM HA IEMCTBUS C BEKTOpaMH 4
2. H3yyeHue ypaBHEHHUI OKPYKHOCTH, c(pepbl, IIIOCKOCTH, PACCTOSHHS MEXY TOUKAMHU
Jlekuu
1.  Bextopsl. Monynb BekTopa. PaBeHcTBO BekTOpOoB. Cll0KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOPa Ha YUCIIO.
2. PaznmoxxeHme BeKTOpa IO HANIPABICHUSAM. YTOJI MEXKIY ABYMs BeKTOpaMu. [Ipoekius BeKTOpa Ha OCh. 5
3. Koopaunats! BekTopa. CKaJIspHOE MPOU3BEICHUE BEKTOPOB.
Tema 5.2 4. Vicosib30BaHKEe KOOPJAWHAT W BEKTOPOB IIPH PEIICHUH MATEMATHYECKUX U MMPUKIJIAJHBIX 3a/a4. 33,34,V¥2,V3,
BexToph! ITpaKTHYECKHE 3aHATUS V4,V12,V¥13,
1. JleHicTBHA C BEKTOpaMH, 3aJaHHBIMH KoopanHaTaMu. CKaIsIpHOe MPON3BEJCHNE BEKTOPOB. BekTopHOE 7 Y16 V17
ypaBHEHHE MPSIMOH U IIIOCKOCTH. VIcIIoIb30BaHIE BEKTOPOB MIPH JOKA3aTEIECTBE TEOPEM CTEPEOMETPHUH.
CaMocrosiTenbHas paboTta
1. Hcmomp30BaHHE BEKTOPOB IPHU PEIICHUH CTEPEOMETPUICCKUX 3a/1a9 4
2. BekTopHOE 3aJlaHK€ NMPSMBIX M INIOCKOCTEH B MPOCTPAHCTBE
Paznen 6 OCHOBBI TPUTOHOMETPUHU 33
Jlexiun
1. Panmannas mepa yria. BpamatensHoe nrmxenne. CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YHCIA. 4
2.  @opwmynsl npuBeaeHus. Popmysl crnoxerns. PopMynsl yiBoeHUS Popmyibl NOJOEUHHO20 Yaid.
o Tema 6.1 [paKTHYEeCcKUE 3aHATHUS
oo | vt s PO Rt : 3,34V, %4
TPUTOHOMETPUIECKHE ‘
TOKIECTBA 3. KontposbHas paboTa
CamocrosiTenbHas paboTta: 3aydrBaHUE OMPENEICHUA TPUTOHOMETPHIECKUX PYHKITHHA, UX 3HAKOB TI0 YETBEPTIM,
(opMyn 1 3HAUEHUH HEKOTOPHIX YIITIOB 2
KontponbHas pabora
Jlexiun
1. TlpeoGpa3zoBaHHe CyMMBI TPUTOHOMETPHUIECKUX (DYHKIMHA B IPOU3BEICHIE U MPOU3BEICHUS B CYMMY.
Tema 6.2 Buipasicenue mpueonomempuyeckux QyHKYuil yepes maneenc no108UHHO20 apeyMeHmd. 8
HP306Pa3uOBaHHe 2. Tlpocreiimue TpUTOHOMETPUIECKHE YPaBHEHUS. [Ipocmetiuiue mpuesoHomMempuieckie HepaseHcmed.
UPOCTEHIIMX 3. OGparHble TPUTOHOMETPUYECKUE PYHKIMU. APKCHHYC, APKKOCHHYC, APKTAHIEHC.
Tpm%ﬁ%ﬁggggg CKIX  MIpakTiuecKue 3aHATHS: 3 33,34,V3,V4
TpuroHOMeTpHYECKHe 1. ®opMymBI CIIOKEHHUS, YIBOCHUS, TPEOOPA30BAHUE CYMMEI TPHTOHOMETPHECKHX (YHKIMH B IPOU3BEICHHE.
ypaBHEHHUS 1 [IpeoOpa3oBanue MPOU3BEACHUS TPUTOHOMETPHUCCKUX (QYHKIIUN B CYMMY. 7
HEpABEHCTBA IIpocTeiinne TpUroHOMEeTpUIECKUE YpAaBHEHHUS U HEPABEHCTBA.

OO6parHbie TPUTOHOMETpHUYECKHe (HYHKIINN: apKCHHYC, apKKOCHHYC, apKTaHTCHC.
3amnuTa HHIMBHYaJILHOTO MPOEKTa

nhwn
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CaMocTosTenbHast pa60Ta

Joxmaner: «TpuroHoMeTprdecKie ypaBHEHHS, IPUBOIUMBIE K KBaJAPATHEIMY, «OTHOPOIHBIE TPUTOHOMETPUIECKHE 8
ypaBHEHISI», «BBezieHe HOBOW TIEPEMEHHON NIPH PEIICHNH KBAIPATHOTO YPAaBHEHUS»
WHauBuayanbHbINA 0 .
HpORKT PUTHHAIBHBIC CTIOCOOBI PEIICHUS KBaIPATHBIX YPaBHCHUIMA 8
Koncynprarmm B nepBom cemecTpe H3ydeHHUS TUCIUTUIMHBI 3
IIpomexyTounas I .
aTTeCTAIIA 0 UTOTaM IIEPBOT0 CEMECTPa U3YUEHHs AUCIUIUINHBL: TECTUPOBAHHE 2
Pazmen 7 DYHKITNH, UX CBOWCTBA U TpadUKH 28
Jlexuuun
1. ®ynkuu. O61acTh ONpEaeIICHIS 1 MHOXXECTBO 3HaYCHUH; Tpaduk QyHKIMH, TOCTpOCHUE TpadUKOB PYHKIIUH,
3aJJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.
2. CpoticTBa pyHKIIMH. MOHOTOHHOCTB, Y€THOCTb, HEYETHOCTh, OTPaHHMIEHHOCTD, IEPUOINYHOCTE. [IpomMexyTku 5
Tema 7.1 BO3pacTaHus U YObIBaHMS, HAHMOOJIbIIICE U HAMMEHBIIICE 3HAUCHHUS, TOYKH SKCTpeMyMa. [ padmueckas uHTEpnpeTanus.
Oynukiun. CpoiictBa | [IpuMepbl pyHKIIMOHAIBHBIX 3aBHCUMOCTEH B PeabHBIX MPOIIECCaX U SBICHUIX. Apu(QMETHUSCKUE OTepaIiy Ha 33’?6,, %,47’ 5;,% 3{,59’
Gynxumii. O6patnbie | pynxmusavu. CroxHas QYHKIHA (KOMIo3UIHs). IIoHATHE 0 HENPEPHIBHOCTH (QYHKITHH. V10 V11
qyHKHIH 3. Obpatusie pyaknuu. O6acTh onpeneneHus u 00aacTs 3HaueHN oOpaTtHod ¢pyHKkumu. I'paduk oOpaTHOH PyHKITHHL. ’
[IpakTrueckue 3aHATHS:
1. Tlpumepsl 3aBUCUMOCTEH MKy IEPEMCHHBIMU B PEABHBIX MPOLECCAX U3 CMEKHBIX TUCIUILIMH. 4
2. Onpenenenue Gynkuuii. [loctpoenue u urenne rpagukoB pyHkuuid. MccnenoBanue QyHKIUH.
3. CsoiicTBa IMHEHHOH, KBaAPaTUIHON, KYCOUHO-TMHEHHOM U IpoOHO-TMHEHHON (QYHKIHH.
Jlexiun
1. Omnpenenenust QyHKIMIA, UX CBOHCTBA U rpaduKy.
2. TIpeobpazoBanwms rpadukos. [TapayenbHbIH MepeHOC, CAMMETPHUS OTHOCUTEIILHO OCE KOOPIUHAT 1 2
CHMMETpPHS OTHOCHUTEIIFHO Havaja KOOPAWHAT, CAMMETPHUS OTHOCHUTEIHHO IPSAMOHN y = X.
Tema 7.2 3. PacTspkeHue M ckaTue BAOJIb OCEH KOOPAUHAT.
CTenenHnbie, [IpakTryeckue 3aHATHS 33.34. V4. V5
[OKa3aTeNIbHBIC, 1. HenpepsiBHbIe U niepuoandeckue ¢pyHkinu. CBOWCTBA U TpaQ KK CHHYCa, KOCHHYCA, TAHTCHCA U KOTAHTeHCA. V6 V7. VS. V9
norapupmMuYecKue u 2. Ooparnble pyHKIUHN U UX rpadukn. OOparHble TpuroHomerpudeckue GyHkmu. [IpeodpazoBanus rpadurka 16 V0. VIl
TPUTOHOMETPUICCKHE ¢yakunu. ['apmonndeckne xonebanus. [Ipuknamnaere 3aqaqn. ’
dynKiH. 3. TlokasarenbHble, JOrapuMUUECKHE yPABHEHUS
4. TpuroHoMeTpH4yecKre ypaBHEHNS 1 HEPABEHCTBA.
CamocrosiTenpHas paboTta
1. Joxmaznsr: «[loka3areipHbIC ypaBHCHHS C MapaMeTpaMuy, «JlorapudmMudeckue ypaBHEHUS C TapaMeTpaMIDy 4
2. PemieHue nokasaTenbHbIX, JOrapu(hMHUECKUX, TPUTOHOMETPHUECKUX YPABHEHUHN
Paznen 8 MHOrorpaHHUKHU U KPYIJIbIe Tea 32
Jlexinn
1. Bepmmnel, pebpa, rpaHu MHOTOTpaHHUKA. Pa3BepTka. MHOTOTpaHHbIE yTITbl. BEITyKIIbIe MHOTOTpaHHUKH.
Tema 8.1 Teopema Diinepa. 2 33,34, V19, V20,
MHoOTOTpaHHUKH vV21.,Y22

2. Ipusma. Ilpsmas n HaknoHHas npu3Ma. [IpaBunbHas npusMma. [apamrenenumnen. Kyo.
3. TMupamuna. [IpaBunpHas nmupamMuaa. Y cedeHHas nupamua. Terpasp.




12

4. Cummerpuu B KyOe, B mapajuieJICIHUIe e, B IPU3ME U MUPAMUJIC.
5. Ceuenns Ky0a, IpU3MBI ¥ THPAMUIBL.
6. [IlpencraieHue O MPaBUIHHBIX MHOTOTPaHHUKAX (TETpadIpe, KyOe, OKTadipe, M0IeKadApe U MKOCadIpe).

[IpakTHueckue 3aHATUS

1. PaznuuHble BHIBI MHOTOTPAaHHUKOB. VX M300paskeHus. 6
2. CedeHus, pa3BepTKH MHOTOTPaHHUKOB. [1o1maas moBepXHOCTH
CaMmocrosiTenbHas paboTta
1. Hoxnan «I[IpaBribHbBIE U TOXYHIPAaBHIIbHEIE MHOTOTPAHHUKI 4
2. Permenne TpeHNPOBOYHBIX 33724 HAa BEIYUCIICHHIE JJIIEMEHTOB MHOTOTPAHHHUKOB M IOCTPOCHHE CEUCHUN
Jlexiun
1. Hunmuanp u koHyC. YcedeHHbIH koHyc. OCHOBaHWE, BBICOTA, OOKOBAs MMOBEPXHOCTh, 00pa3yroIias, pa3BepTKa.
Tema 8.2 OceBrble CeUeHNs U CEUCHNS, TapaluIeIbHbIE OCHOBAHHIO. 2
Tena 1 MOBEpPXHOCTH
BpAITICHs 2. Iap u chepa, nx ceuenus. KacatenpHas IIOCKOCTH K cdepe.
[IpakTHueckue 3aHATUS 2
1. Bwuasl cummerpuii B npoctpancTBe. CHMMETPHS TEJ BPAIICHUS] 1 MHOTOTPDAaHHUKOB.
Jlexiun
1. OOwem u ero usmepenue. MaterpanpHas popmyna oobeMa. Dopmysel o0beMa Kyda, IPSIMOYTOIEHOTO
mapaieslenunea, IpU3MbL, IIIHHAPA. 3 2 33, %;‘Z’IY 13,92’25] 20,
2.  ®opmynsl 00beMa MHPaMHIBEI M KOHyca. POopMyIIsl IIOMIaIH TOBEPXHOCTEH MINHPA U KoHyca. DopMyIisl ’
Tema 8.3 obbpeMa mrapa u momaau chepsl. [Tomodue Ten. OTHOMEHUS WIOMAEeH MOBEPXHOCTEH 1 00BEMOB IMMOAOOHBIX
Usmepenus B TelL.
reoMeTpun [IpakTudeckue 3aHATH 10
1. Beruncnenune monaneii 1 00bEMOB.
CaMocrosiTenbHas paboTta
1. Joxnan: «KoHndyeckue ceueHus: U UX MPUMEHEHUE B TEXHUKE) 4
2. N3yuenue ¢popmys 00bEMOB M ILIOINIAICH MOBEPXHOCTH, pEIICHUE TPCHUPOBOYHBIX 33444
Paznen 9 Hauana maTeMaTnyeckoro aHanusa 44
Jlexiun
1. CnocoOsI 3aaHns M CBOIMCTBA YHCIIOBBIX ITOCIIEIOBaTeIbHOCTEN. [loHsTHE O TIpeesne mocae10BaTeIbHOCTH. 2
CymecTBOBaHHE IIpe/esia MOHOTOHHOW OTpaHHIEHHOHN MOCIIEI0BATEIFHOCTH.
2.  CyMMupOBaHHE MOCJIEIOBATEILHOCTEH. BeCKOHEYHO YOBIBAIOIIAS TeOMETPHYCCKAsl MPOTPECCHs U €€ CyMMa.
Tema 9.1 IIpakTHdeckue 3aHATUS 33,34, V1, V2,
TocnenosatemsHOCTH 1.  YmcnoBas IOCIEN0BAaTEIFHOCTE, CITIOCOOBI €€ 3a/1aHMs, BEIYUCIICHIS WIEHOB MOCIEI0BATEIEHOCTH. 4 ¥8,y23
2. Ilpenmen mociemoBarensHOCTH. beckoHeuHO yOBIBatoast reOMETPHUYECKas IPOTPECCHS.
CamocrosiTenpHas paboTta 4
3ayuuBaHue onpeieecHUi. BeIoJIHEHNE TPEHUPOBOYHBIX 33JIaHUM
Jlekuu
1. TlonsTHe o MPOU3BOAHON PYHKITHH, €€ TEOMETPUISCKUH 1 (PU3NIESCKUIT CMBICI. Y paBHEHHE KacaTeIbHON K
rpa¢uKy QyHKIHN.
2. TIpou3BOJHBIC CyMMBI, Pa3HOCTH, IIPOU3BEICHISI, YacTHBIC. [I[pOM3BOIHBIC OCHOBHBIX 3JIEMCHTAPHBIX
Tema 9.2 GyHKIHH. 4 33,34, V1,V¥2,
HpoussosHas 3. IlpumeHeHue MpoU3BOAHON K MCCIIEIOBaHUIO (QYHKIUH U ocTpoeHuto rpadukos. [IponssoaHble Y8.,Y23
4. o0OpaTHOM (QYHKIMH ¥ KOMIIO3ULIUH (DYHKIIMH.
5. Tlpumeps! HCTIONB30BaHMS MPOM3BOTHON ISl HAXOXKACHHS HAMTYUIIEro PeIeHus B MPUKIIAAHBIX 3a/1a9ax.
6. Bropas nmpousBoHas, €€ TEOMETPHUSCKUN U GU3NIECKUH cMBICT. HaxoxIeHne CKOpOCTH JIJIs Tpoliecca,

3aJJaHHOTO (popMYyJIIOii U rpadKOM.
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[IpakTuueckue 3aHATH
1. TIpomsBomHas: MEXaHUIECKU U TEOMETPUIECCKUI CMBICI TPOU3BOHON. YpaBHEHHE KacaTeIbHON B 00IIeM
BHJIE.

2. Ilpasuna u hopmyisl nuddepeHIpoBaHus, TAOIHIIA TPOU3BOIHBIX dJIEMEHTAPHBIX ()YHKITHH. 10
3. MHccnenoBanue GyHKIMH C TOMOIIBIO MPOU3BOIHON. HaxoxieHue HaubobIIero, HAMMEHBIIETO 3HAYCHUS 1
IKCTPEMAITLHBIX 3HAYCHUN (QYHKITUH.
CamocrosiTenbHas padoTta
1. HccnenoBanue GpyHKIMH M HOCTPOSHHE IrpaduKa C TOMOLIBIO IPOU3BOIHOMN 4
2. HaxoxaeHHe HaWIydIIero perIeHus B MPUKIAIHBIX 3a1adax
Jlexiun
1. IIpumeHeHue onpeaesIeHHOr0 MHTErpaja sl HaXOKICHUs IIOIAIN KpUBOJIMHEHHOHN Tpanenuu. @opMyia 4
Hrerorona-Jleiiouunma.
Tema 9.3 2. Tlpumepsl pUMEHCHUS MHTErpasia B (PU3UKE U TCOMETPHH.
IlepsoobpasHas u IpakTuueckue 3aHATHS 33.34. V1. V2
HHHTerpaH. 1. HWurerpan u nepBoodpasnas. Teopema HproToHa-JlelioHmIA. 6 ’yg’ ,y2’3 ’
ngigﬁge 2. llpumeHneHue WHTETpaja K BEIYUCICHUIO (PH3UYECKIX BEIMYHH H IUTOIMIAICH.
3. 3amuTa WHAWBHIYAIBHOTO MTPOEKTA
CamocrosiTenpHas paboTta 6
TpeHupoBoYHas pabOTa IO BEIYHCICHUIO OMPEICICHHBIX HHTEIPAJIOB M X IPUMCHECHUE
Pazpnen 10 DJIeMEHThl TECOPUHU BEPOSITHOCTEH M MATEMAaTUIECKON CTATUCTUKHU 22
Jlexiun
1. CoObITHE, BEpOATHOCTH COOBITHS, CIIOKECHIE U YMHOXKEHHE BEPOSTHOCTEH. 2
2. TlonsTHE O HE3aBUCHUMOCTH COOBITHIA. JIUCKpeTHAs cydaiiHas BEIMYHUHA, 3aKOH €€ PACIPEICIICHHUS.
Tema 10.1 3.  UwmcnoBbie XapaKTEPUCTUKH JUCKPCTHOM CITyYailHON BenU4HHBL [1OHSATHE 0 3aKOHE OOJIBIINX YHCEL. 33.34. V1. V2
DNIEeMEHTHI TEOPUH [IpakTHueckue 3aHATUS ’yg’ y2’3 i
BEpOATHOCTEN 1. Kaccudeckoe onpeneneHue BEpOSATHOCTH, CBOMCTBA BEPOITHOCTEH, TEOpEMa O CyMMe BEPOSITHOCTEH. 4 ’
Brruncnenue BepositHocTel. IIpukiagnble 3a1auu.
CamocrosiTenpHas paboTta 4
Joknan: «CxemMa MOBTOPHBIX HCIBITAHUN bepHyIim»
Jlexiun
1. TlpexncraBieHue JaHHBIX (TAOIUIIBI, THATPAMMBI, Tpa(UKH), TeHEpaTbHasi COBOKYITHOCTD, BRIOOPKA, CpEIHEE 4
Tema 10.2 apudmeTHueckoe, Meauana. [IoHATHE 0 3aa9ax MAaTEeMaTHIECKOW CTATUCTHKH.
DnemMeHTbI 2. PeleHre NpakTHYECKHUX 3a]1a4 C IPHMEHEHHEM BEPOSTHOCTHBIX METOJIOB. 33,34, V1, V2,
MaTeMaTH4eCcKOon ITpaKTHYeCKHe 3aHATUS 4 vV8,y¥23
CTaTUCTUKH 1. TlpexacraBiicHHE YHCIOBBIX JaHHBIX. [IpuKIaHbIe 3a1a4u.
CamocrosiTenpHas paboTta 4
3aydrBaHNe HOBBIX IOHATHH 1 IpaBWIL. Penerne TpeHMPOBOYHBIX 3314
Pazpen 11 YpaBHeHHsI U HEPABEHCTBA 50
Jlexiun
1. ParmmonansHble, HppariioHaBHBIE, TOKa3aTeIbHBIE H TPUTOHOMETPHIECKNE YPAaBHEHUS U CHCTEMBI.
PaBHOCUIIBHOCTE YpaBHEHUH, HEPABEHCTB, CUCTEM. 4
Tema 11.1 2. OcHOBHBIE IPUEMBI HX PEIICHH (Pa3JI0KEHNE HA MHOXKHTEIH, BBEICHNE HOBBIX HEU3BECTHBIX, ITOJICTAHOBKA, 33,34,V¥2, V3,
VpaBHeHUs U CUCTEMBI | TpadUuecKHii METO). Y4,V12, V13,
ypaBHCHUI TIpakTHYecKHe 3aHATHS Y16 Y17
1. Kopuu ypaBHenuii. PaBHOCHIBHOCTS ypaBHeHHH. [IpeoOpazoBanue ypaBHEHHH. 8
2. OcHoBHbIE IPHEMEI pellIcHNs ypaBHEHUN. PellleHne cucteM ypaBHEHHH.
CamocrosiTenbHas padoTa 7
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TpeHHpOBO‘IHaﬂ pa60Ta 110 PECIICHHUIO ypaBHeHI/Iﬁ Pa3IMIHBIMHA crocobamu

Jlexum

1. ParmonanbsHble, HppalOHANBHBIC, TOKA3aTeIbHBIC H TPUTOHOMETPUYCCKUE HepaBeHCTBA. OCHOBHBIC TIPUEMBI X 2 33,34,V2,V3
Tema 11.2 ’ ’ , 34, Y2, Y3,
HepaseHcrsa pelIeHHUs. V4 .V12, V13,
P [TpakTudeckue 3ausaTHs: Penenne HepaBeHCTB 4 Y16 Y17
CamocrositenpHas paboTa: PemeHre parioHaIbHBIX, HPPAIMOHAIBHBIX, IIOKA3aTCIbHBIX HEPABEHCTB 2
Jlekiuu
Tema 11.3 - N N y
P 1. Meton unrepsaios. M300pakeHre Ha KOOPAMHATHOH IMJIOCKOCTA MHOYKECTBA PEIICHUI YPaBHCHUN 1 HEPABEHCTB C 3
o JIBYMsI IEPEMEHHBIMH M KX CHCTEM. 33,34,V2, V3
CBOWCTB ¥ rpaduxoB Ny via
[IpakTuueckue 3aHATH V4 V12, V13,
(GyHKIUU npH 1 . N . 4 16 V1
pelleHuH ypaBHerHii 1 | CIOJIb30BAHUE CBOMCTB U rpaduKOB (DYHKIMH JUIsS PEIICHHS YPABHCHUH M HEPABEHCTB. Y16 V17
MOCTOSITEIIbHAS T
HEPABEHCTB CamocrosiTenpHast paboTta 4
HICHH BHCHHI W HEPABEHCTB C MCIOJIb30BAHUEM CBOMCTB M rpadMKOB () yHKIHH
Penienne ypaBHe €PaBEHCTB C MCIIOJIb30BAaHHEM CBOMC ahuKo
Jlexinn
1. TIpumeHeHHe MaTEMAaTHYECKUX METOJOB JUIsl PELICHHS COACPIKATENBHBIX 33/1a4 M3 PA3lIMUHbIX 00JacTeil HAYKH )
U TIPaKTHKH. 33.34. V2. V3
Tema 11.4 2. Hateprperanus pe3ynbTaTa, ydeT peaabHbIX OTPaHUYCHHM. V4 V12.V13.
[Mpuknanusie 3a1aun | [TpakTHYecKHe 3aHATUS 6 Vi6VY1T
PerieHue coiepkaTenbHbBIX 33]1a4 C UCIOIB30BAHUEM MAaTEMAaTHUCCKUX METOIOB
MOCTOSITEIIbHAS T
CamocrosiTenpHas paboTta 4
Joxknan: «/ccmenoBanre HEPABSHCTB ¢ TApaMETPOM))
NunuBuayanbHbIH .
IPOCKT [IpuMeHeHNE TPOU3BOIHON B KU3HU 8
KoHcynprarmn B mepBoM ceMecTpe M3YUCHHUS TUCIMILIMHBI
IIpomexyTounas I .
aTTeCTALIA: 0 MTOTaM BTOPOTO CEMECTPa U3yUYCHHS JUCIUIUIMHBL: IK3aMeH -
Bcero: 351
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2.4 TemaTtuyeckmil IVIaH U COJlePKAHME TMCUMILIMHBI IPU 3204HOM opMe 00ydeHHs

3HaHud U
YMEHHUS,
H (hopMupoBaHHIO
AUMCHOBAHHC
Pa3NICIIOB 1 TeM Conepkanue yueOHOro MaTepuana u (YOpMbI OpraHU3AIMH JICITEIHEHOCTH 00YJIarOIUXCS O0BeM yacoB KOTOPBIX
CIOCOOCTBYET
JJIEMEHT
MPOTPaMMBbI
1 2 3
CamocrosrenbHas padoTa 00ydJaromuxcs 31,32
Beenenue Ponp MmaTeMaTHKK B HAyKe, TEXHHUKE, SKOHOMHKE, HH()OPMAITMOHHBIX TEXHOJOTHSIX U MPAKTUICCKOM e TeIbHOCTH. 3
Ilenwn n 3a1a4m M3yUSHUs] MATEMATHKH ITPU OCBOeHMHM criennanpHocTeii CI1O
Paznen 1 PasBuTHe NOHIATHS O YUCIIEe 17
[pakTryeckue 3aHATH
1. BrmonHenue apudMeTHUCCKUX ACUCTBUM HAJ YHCIAMHU, COUETasl YCTHBIC U MUCHMCHHEIC TPUEMBI
2. Haxoxmenue nmpuOIMKEHHBIX 3HAYCHUH BETMIMH U TIOTPEITHOCTEH BEIYUCICHHH (a0COTIOTHON 1 1
OTHOCHUTEIILHOM).
P Tema 1.1 3. CpaBHeHHE YHCJIOBBIX BhIpaKeHUH. Haxoxxnenne ommOoK B peoOpa3oBaHUAX W BEITHCICHUSIX
a3BUTHE MTOHATHUS O
N, CamocTosTenbHas paboTa 06ydaromuxcs 33,34,¥2, V3,
1. Henvble u panmoHanbHble Yucia. JJedCcTBUTENbHbBIE YnCa. Y4,V11
2. [IpubnuxeHHbIe BIYUCICHHS. KOMITIEKCHBIC YncIa 16
3. 3akpernicHre OCHOBHBIX CIIOCOOOB PELICHUS YpaBHEHU. BEITIONHEHUE 3aJaHHi TIO OTKPBITHIM TEKCTAM
4. loxnan: «HempepsIiBHBIE TpOOH»
Pazgen 2 Kophu, crenenu u jorapu@msl 29
IIpakTuueckue 3aHATHSA
1. BrruncneHue u cpaBHEHHE KOpHEH. BRITIOTHEHUE pacyeToB ¢ paIuKaiaMu.
2. Pemenue uppantoHaIbHbIX ypaBHEHUN
3. HaxoxneHue 3HaueHUI cTeneHel ¢ palnoHAIBHBIMU TIoKa3aTensimu. CpaBHeHue creneHeid. [IpeobpazoBanus 1
BBIPKECHUH, COJICPKAIIIX CTCIICHH.
4. Pemenue noxa3aTrenbHbIX YpaBHEHUI.
Tema 2..1 5. Pemenne npuKiIagHbIX 3a7a4. 33.34. V2. V3
Kopuu u crenenu CamocTosTenbHas paboTa 00y JaromuXcs V4 VIl
1. KopHu HaTypaJbHOH CTEIIEHN U3 YUCIA U UX CBOWCTBA. CTENEHH C parimoHAIFHBIMH ITOKa3aTEeIIMH, UX
CBOWCTBA.
2. CreneHu ¢ IeHCTBUTEIBHBIMA TIOKa3aTesaMi. CBOWCTBA CTEIICHHU C JEHCTBUTEIFHBIM TIOKa3aTEIIeM. 16
3. BrmomHeHrne HHANBUAYATBHBIX 3aJaHAHN 110 PEIICHUIO HPPAIIMOHAIBHBIX U TOKA3aTeIbHBIX YPAaBHEHUI
4. BeimonHeHNE HHANBUAYAIBHBIX 3aJaHUHA TI0 TIPE0OPa30BAaHIIO YMCIOBEIX M OYKBEHHBIX BBIPAKCHHMH,
COJICPKAIINX PaJTUKAIIBI
Tema 2.2 [pakTryeckue 3aHATHL
Jorapudm. Jlorapudm 1. Haxoxnenue 3HaUeHUH orapugma 1mo Nporu3BOILHOMY OCHOBAHHIO. ) 33,34,V2, V3,
Yyyuclia 2. Tlepexom oT OMHOTO OCHOBAHUS K IPyromy. Berancienre u cpaBHeHHE JOrapru(MOB. V4,V¥10, V11
IIpeoGpasosanne 3. Jlorapu¢mupoBaHre U MOTEHIIMPOBAHNE BEIPAKECHUI.
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anreOpanyecKux 4. TlpubnukeHHbIC BHIYUCICHUS U PCIICHHUS MPUKIIAJIHBIX 3a1a4.
BBIPAXKCHUI 5. Pemenwne norapu)Mu9IecKux ypaBHESHHH.
CamocrosTenbHas paboTa 00yJaromuxCst
6. OcHoBHOE JIOTapu(HPMUIECKOE TOXKIECTBO. JleCATHUHBIE U HATypaIbHBIE JIOTAPU(PMBI.
7. IlpaBuna meiicTBuii ¢ orapudmamu. [lepexoq K HOBOMY OCHOBAHHIO. 10
8. IlpeobOpa3oBanue anreOpanuecKux BhIpaKeHUI
9. Bsuncnenue orapuMoB, pelicHUe JJorapuhMHUUCCKUX YPABHCHHUI
Pazpen 3 IIpsiMble U IIIOCKOCTH B MPOCTPAHCTBE 20
CamocrosTenbHas paboTa 00yJaroIuXxCst 33,34,V¥2, V3,
B3auMHO€ pacroioKeHUe ABYX IPAMBIX B IIPOCTPaHCTBE. IlapaienbHoCTh psAMOi U miockocTu. TlapasienbHocTh V4,12, V13,
IIOCKOCTEMH. Y16 V17
1. TIpu3Haku B3aMMHOTO PACIIONIOKEHHS MPSIMBIX. YTOI MEXKIY IPSIMBIMUA. B3auMHOE pacroiokeHue mpsMbIX 1
Tema 3.1 IJIOCKOCTEN.
ITapanaersHOCTh H 2. TlepneHOuUKyNsp ¥ HAKIOHHAS K IUNIOCKOCTH. YTOJ MEXKAY MPSIMON U INIOCKOCTBIO. TeopeMbl 0 B3anMHOM 10
MEPIICHIUKYISIPHOCTb PacIooXeHHH IPSIMOM M TUIOCKOCTH. Teopema o Tpex MepreHIUKYIIpax.
B IIPOCTPAHCTBE 3. Tlpu3HaKu ¥ CBOWCTBA MapaJuICIBHBIX U MEPIECHANKYIISIPHBIX IUIOCKOCTEH.
4. PaccrostHEE OT TOYKH J0 TUTOCKOCTH, OT IPSMOH J0 INIOCKOCTH, PACCTOSHHE MEXIY TIOCKOCTSIMH, MEXKIY
CKPEIIMBAIOIIUMICS IPSIMBIMH, MY POU3BOIBHBIMU (UTypaMH B IPOCTPAHCTBE.
5. BrbInosiHeHHE TPEHUPOBOUHBIX 33JJaHUN 110 TEME
Hoxnan «I[lapanienbHoe NPOEKTUPOBAHUE)
CamocrosTenbHas paboTa 00yJaroIuXxCst
1. T'eomerpuueckue npeoOpazoBaHus MPOCTPAHCTBA: MTApAIIIEIbHBIN IEPEHOC, CHMMETPHS OTHOCHTEIHHO
Tema 3.2 TUIOCKOCTH
T'eomeTpuyecKue 2. TlapamnensHoe npoexTupoBanue. [nomans opToroHanbHOM npoekuuu. M300paxkeHne mpocTpaHCTBEHHBIX 10 ?g " 3;‘;137293{33’
npeoOpa3oBaHuUs ¢uryp Vievi7
NIpOCTpaHCTBA 3. TlapamrensHOE MPOEKTUPOBAHKE M €T0 CBOMCTBA. TeopeMa o IIoma i OpTOrOHAIBHOM TPOSKIINHI
MHOTOYTOJIEHUKA.
4. B3zauMHOE pacmojOKeHUE MPOCTPAHCTBEHHBIX (PUTYP.
Pasnen 4 KomOuHaTopuka 15
CamocrosTenpHas padoTta
1. Hcropus pa3BuTus KOMOWHATOPHUKH, TCOPUU BEPOSITHOCTEH U CTATUCTUKH U HX POJIb B Pa3JIMYHEIX cepax
YeIIOBEYECKOHN KU3HEACATENbHOCTH. 5 5 33.34.V2. V3
2. OcHOBHBIE IOHATHS KOMOMHATOPHKH. 3a1a41 Ha MOACUYET YHUCIIa pa3MElIeHHH, MepecTaHOBOK, COYCTAHUH. 15 % 4 Y’l 4 i’l 5 ’
3. Pemenue 3agau Ha nepebop BapranToB. @opmyia 6nHoma Hetorona. CBoiicTBa OMHOMUHAIBHBIX ’ yzé ’
koa(pdunmentos. Tpeyronpuuk [Tackans.
4. Pemenue TpEHUPOBOYHBIX 3aJJaHUH IT0 KOMOMHATOPUKE
5. @opMmysbl cOueTaHUi, IEPECTaHOBOK, pa3MellleHu
Pazpen 5 KoopauHaTsl 1 BEKTOPBI 32
CamocTrosTenbHas paboTa 00yJaroInuXCst
1. TIpsmoyrompHas (IekapToBa) CHCTEMa KOOPAMHAT B MpocTpaHcTBe. DopMyiia pacCTOSHHAS MEXTy ABYMS
Tema 5.1 TOYKaMH. YpaBHEHUS cephl, MIIOCKOCTH U MPSMOM. 33,34,VY2, V3,
IIpsmoyronbHas 2. Bexkropsl. [lelicTBus ¢ BekTopaMu. [lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, 16 Y4,Y12,V13,
CHUCTEMa KOOpAMHAT cdepsl, IIockocTH. PaccTosiHIE MEX Ty TOUKaMH. Y16 V17

—_—

BrInoiHeHue WHAMBHYATbHBIX 33/IaHUI HA ICHCTBHS C BEKTOPAMU
3. V3ydeHue ypaBHEHHUI OKPYKHOCTH, c(hephl, IIIOCKOCTH, PACCTOSIHHS MEXIY TOUKAMH
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CamocrositesnbHas paboTa 00y4aromuXxcs

1. BexkTopsl. Moayns BekTopa. PaBeHCTBO BeKTOpOB. ClI0)KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO.
2. Pa3moxeHme BeKTOpa IO HAIPABICHUSAM. YTOJI MEXIY ABYMS BeKTopaMu. [Ipoekiis BeKTopa Ha OCb.
3. Koopaunatse! BekTopa. CKasIpHOE TPOU3BEIEHNE BEKTOPOB.
Tema 5.2 4. Vcnosnbk3oBaHWe KOOPJAMHAT M BEKTOPOB MPH PENIEHMH MATEMATHUECKUX M MPUKIIAIHBIX 3a/1a4. 33,34,¥2, V3,
BekTopb! 5. JleHicTBUs C BEKTOpaMu, 3aJaHHBIMH KoopanHaTtamu. CKalsipHOE TPOM3BEICHNE BEKTOPOB. 16 Y4,Y12,V13,
6. BekTopHOE ypaBHEHHE MPAMOIl U MIIOCKOCTH. Y16 V17
7. Vcmonp3oBaHHE BEKTOPOB IPH JO0KA3aTEIBCTBE TEOPEM CTEPEOMETPHH.
8. Hcmonp3oBaHKe BEKTOPOB MPH PELICHHH CTEPEOMETPHUYECKUX 3a/1a4. BekTopHOE ypaBHEHUE NPSMOIt 1
TUIOCKOCTH
9. BekTopHOE 3ajaHKE MPSAMBIX M INIOCKOCTEH B MMPOCTPAHCTBE
Pazgen 6 OCHOBBI TPUTOHOMETPUHU 29
[pakTryeckue 3aHATHL
1. PaguanHblil METOJ U3MEPEHHUS YIJIOB BPALIECHMS U CBA3b C IPAyCHON MEPOI. 2
Tema 6.1 2. OCHOBHBIE TPUTOHOMETPHYECKHE TOKIECTBA
OCHOS?;I(;?BTI(;E’ITM‘ CamocrosTenbHas paboTa 00yJaroInuXCst 33,34,V2,VY3,
TPHTOHOMETPHHECKHE 1. Panguannas mepa yria. BpamarensHoe aprkenue. CUHycC, KOCUHYC, TAHT€HC M KOTaHT€HC YHUCIIa. V4 .,V14,V15,
TORIECTEA 2. ®opmyasl npusenenust. Dopmyel cioxenus. @opmysbl yBoeHUs Popayivl HOJOBUHHOZO Y. 10 V23
3. 3ayuyuBaHHE ONpPEICICHUA TPUTOHOMETPUICCKUAX (DYHKITHIA, MX 3HAKOB MO YETBEPTAM, (POPMYIT U 3HAUCHUIA
HEKOTOPBIX YTJIOB
IIpakTHueckue 3aHATHS:
1. ®opmynsl CIOKEHHS, YABOCHNUS, TPeoOpa3oBaHne CYMMBI TPHTOHOMETPHUYECKUX (QYHKINH B TPOU3BEICHNE.
2. .IlpeoOpa3oBaHue NPOU3BEICHHS TPUTOHOMETPHIECKUX (QYHKIMN B CyMMY. 2
Tema 6.2 3. Ilpocreiimne TpUroHOMETPHUUECKHE YPABHEHHUS U HEPABEHCTBA.
TTpeo6pasoBanme 4. OO0patHble TPUTOHOMETPUYECKHE (DYHKIMH: apKCHHYC, apKKOCHHYC, apKTaHT€HC.
IIPOCTEHIIX CamocrositesnbHas paboTa 00y4aromuxcs 33.34. V2. V3
TPUTOHOMETPUUECKUX 5. Hpeo6pa3OBaHHe CYMMBbI TPUTOHOMETPHYCCKUX (1)yHKLII/II71 B IIPOMU3BCIACHUEC U IIPOU3BCIACHUA B CYMMY. YZI. y’l 4 3’/1 5 ’
BEIpaKEHUI BripakeHne TpUTOHOMETPHYECKUX (DYHKIHH Yepe3 TAaHTCHC ITOJIOBUHHOTO apTyMEHTa. y23 ’
Tpuronomerpuyeckue 6. Tlpocreiitmme TpuroHoMeTpudeckrue ypaBHeHus. [IpocTeiine TpUroHOMETpUIECKIEe HEPaBEHCTRA.
YPaBHCHMA 1 7. O6patHbIE TPUTOHOMETpUYECKHE GyHKIHUH. APKCHHYC, apKKOCHHYC, aPKTAHI€HC. 15
HCpaBeHCTBA 8. 3ayumBaHMe ompe/eleHH i, IpaBmI, GOPMYJI, BEITIOTHEHHE TPEHUPOBOYHBIX 3a1aHMI
9. Joxnaner: «TpuroHOMEeTpHUUECKUE YpaBHEHMS, TPUBOIUMBIC K KBAJAPATHBIMY, «OIHOPOHBIC
TPUTOHOMETPUICCKHE YPABHCHUSY,
10. «BBeneHue HOBOM NEPEMEHHOH NPU PELIEHUU KBAAPATHOTO YPAaBHEHHSD)
Pazgen 7 DyHKINY, UX CBOWCTBA U rpaduKu 34
CamocrosrenpHas padoTa 00ydaromuxcs
1. ®yskum. O0IaCTh ONpeaeNeHUs K MHOKECTBO 3HAUCHHMI; Tpa@uK QYHKIHH, TOCTPOCHHE IpaduKOB
(hyHKIMH, 3aTaHHBIX PA3TUYHBIMA CIIOCOOAMHU.
Tema 7.1 2. CsoiicTBa (pyHKINH. MOHOTOHHOCTD, Y€THOCTh, HEYETHOCTD, OTPAaHUYEHHOCTh, IEPUOANIHOCTD. [IpoMexyTkn
Oynkunu. CBoicTBa BO3pACTaHUs U YObIBaHHS, HAMOOJIBIIICE ¥ HAMMEHBIIICE 3HAUCHHSI, TOYKH SKCTPEMyMa. 16 ?g 4 3;‘,’13723’13{33 ’
(Gynxuuii. ObpatHbIe 3. T'padwmueckas unTeprperanus. [IpuMepsl QyHKIIMOHATEHBIX 3aBUCUMOCTEH B PeabHBIX MpoIleccax U Vi6VY1T

byHKITIN

SIBIICHUSX.
4. Apudmernueckue onepaunu Haa GyHKIuIMu. CinoxxHas GyHKus (komrnosunus). IIoHsTHe 0 HenpephIBHOCTH

dyHKINN.
5. Oo0parubie Gynakuuu. O6nacTh onpenencHus u 00JacTh 3HaUeHUH oOpaTtHOl dyHkimH. ['paduk obpaTHOM
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GyHKIHH.
6. Tlpumepbl 3aBUCHMOCTEH MEXK/1y MIEPEMEHHBIMU B PEaIbHBIX MPOLIECCAaX U3 CMEKHBIX AUCIUILINH.
7. Omnpenenenune pynkmwii. [loctpoenne u urenue rpadpukos pynkmmii. MccnenqoBanne QyHKIHN.
8. CsoiicTBa TUHEHHOH, KBaIpaTUYHOM, KYCOYHO-IMHEHHON U QPOOHO-IMHEHHON ()YHKIUH.

[pakTryeckue 3aHATHSL
1. HenpepsiBHbIe U Tepuoandeckue Gynknun. CBoHCTBA U TpaduKu CHHYCca, KOCHHYCa, TAHTEHCA U KOTaHTEHCA.
2. OOparubie GyHKIMY U X Tpaduku. OO0paTHBIe TpUroHOMeTprueckne GyHKIuu. [IpeodpaszoBanus rpaduka

¢yaxunn. 'apmonndeckne xonebanus. [Tpuknagnsie 3agayun. 2
Tema 7.2 3. TlokasarenbHble, TOTapUPMUICCKIE YPABHCHUS
Crenennbie, 4. TpuroHomerpuueckue ypaBHEHH U HEPABEHCTBA.
[IOKa3aTelIbHbIE, CamocrosTenbHas paboTa 00yJaroIuXxCst V4 .,V12, V13,
Jorapu(pMHUUCCKUE U 1. Omnpenenenus: GyHKIUH, UX CBOWCTBA U TPAPUKH. YVie Y17
TPUTOHOMETPUUECKHE 2. TlpeobpaszoBanus rpadukos. [lapamnensHblil TEPEeHOC, CAMMETPHS OTHOCHUTEIIFHO OCEH KOOPIUHAT U
dynkim. CHMMETPHSI OTHOCHTEJILHO Hayasa KOOPAWHAT, CHMMETPHsI OTHOCUTEIILHO MPSIMOH ) = X. 16
3. PacTskeHHe U c)kaThe BAOIbh OCEH KOOPIMHAT.
4. JHoxmansl: «[loka3aTenpHBIE YpaBHEHHS C TapaMeTpaMny, «Jlorapupmrdeckue ypaBHEHHS C TTapaMeTPaMm
5. W3ydeHwne cBOHCTB QyHKIHH
6. Pemenne mokazaTenbHBIX, JOTapUPMHIECKIX, TPUTOHOMETPHUYECKIX YpaBHEHUI
Paznen 8 MHOroOrpaHHUKH M KPYIJIbIC Teja 38
CamocrosTenpHas padoTa 00yJaromuXCs
1. BepumHsl, pebpa, rpaHu MHOTOTpaHHKKA. Pa3BepTka. MHOTOTpaHHbIC YIIIbl. BEIMyKiIble MHOTOTPaHHUKH.
Teopema Diinepa.
2. TIlpusma. [Ipsimas u HakoHHas npu3Ma. [lpaBunsHas npusma. [apamnenrenunen. Ky6.
Tema 8.1 3. TMupammuna. [IpaBunpHas nupaMuga. Y cedeHHas mupamuaa. Terpasap. . 33,34, V19,
MHOrOrpaHHHKH 4. Cummerpuu B Ky0e, B TapajuIe/eUIe e, B IPU3ME 1 MHPaMuze. V20, V21,Y22
5. Ceuenns Ky0a, IpU3MBI U IAPAMHAIBL.
6. IlpencraBieHue o MPaBUIBHBIX MHOTOTPAaHHHUKAX (TETpadIpe, Kyoe, OKTasape, JoAeKadIpe U HKOCadape).
7. Joxnan: «[IpaBUIIbHBIC U MOTYNPABIILHBIC MHOTOTPAHHUKIY
8. Pemenne TpeHHPOBOYHBIX 3a/1a4 HA BEIYHCIICHUE 3JIEMEHTOB MHOTOTPAaHHUKOB M ITOCTPOCHHE CEeUCHUH
9. V3ydeHune BHIOB MHOTOTPAaHHUKOB U WX 3JICMEHTHI
CamocrosTenbHas padoTa 00yJaromuxcs
Tema 8.2 1. Tunuaap u koHyc. Y cedeHHbIH KoHyc. OCHOBaHUE, BBICOTA, 0OKOBasi IOBEPXHOCTh, 00pa3yomias, pasBepTKa. 33.34,V19
Tena n nosepxrocTn 2. OceBble CeUCHHS U CEUCHHUS, T, 2 Y20, VZ’I V2,2
P . , TTApaJUIebHBIE OCHOBAHHIO. , ,
3. Iap u cepa, nx ceuenns. KacaTenpHas IIOCKOCTh K cdepe.
CamocTrosTenpHas paboTa 00yJaroInuXxCst
1. OO6bem u ero usmepenue. arerpansuas Gpopmyna oobema.
2.  ®opmynsl 00beMa Ky0a, MPSMOYTOIBHOTO MapaUICICIUIICIa, IPHU3MBI, IAITHHIPA.
Tema 8.3 3. ®opmynsl 00beMa MUpaMUIBI M KOHYca. DOpMyITHI IDIOMIAIU MOBEPXHOCTEH IIHHPA U KoHyca. DopMyIisl 33.34. V19
Wsmepenus B o0bemMa mrapa u mwiomnaau chepsl. [logodue Ten. OTHOIICHUS IUIOMIACH MOBEPXHOCTEH H 00HEMOB TTOTOOHBIX 24 Y20’ V2’1 y2’2
reOMETpUN Tell. ’ i
4. BeruucneHue 00bEMOB H TUIOMIAACH TOBEPXHOCTH
5. Joxnan: «KoHUYECKHE CEUCHUS U UX MPUMCHEHHE B TEXHUKE)
6. 3. M3yuyenue hopmysl 00bEMOB M ILIONIAACH MOBEPXHOCTH, PEIICHUE TPEHUPOBOYHBIX 33124
Paszmen 9 Hauana MaTeMaTH4YeCKOTo aHaJIM3a 42 33.34. V1. V2
Tema 9.1 CamocrositesnibHas paboTa 00y4aromuxcs 6 v8 Vo3
ITocnenoBarenpHOCTH 1. CmocoObl 3aJ1aHUs M CBOMCTBA YMCIOBBIX MOCeA0BaTENbHOCTEH. [ToHATHE 0 TIpeesie mocea0BaTEeIbHOCTH. >
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Cy1iecTBOBaHUE Ipe/iesia MOHOTOHHON OrpaHUYeHHON MOCIeA0BaTeIbHOCTH.

CymMmupoBaHHe mocienoBateabHocTel. beckoHeuHo yOBRIBaromas reoMeTpHIecKas IPOTPECcCHst U ee CyMMa.
3ayuuBaHue ompeeneHunid. BoImoaHeHe TPeHUPOBOUHBIX 3aJaHUil

YucioBasi MocieA0BaTeIbHOCTD, CIOCOOBI e¢ 3aJaHus, BBIYUCICHHUS WICHOB TOCJICJOBATCIIEHOCTH.

[Ipenen nocienoBaTenpHOCTH. beckoHeUHO yOBIBaIOIIask TeOMETPHUECKAsl IPOTPECCHSI.

Powb

CamocrosTenpHas paboTa 00yJaroIuXxCst
1. TlonsiTre o MPoM3BOAHON (QYHKIIMH, €€ FEOMETPUIECKIH 1 (PU3NUECKUN CMBICII.
2. YpaBHeHHe KacaTelnbHOH K rpaduKy GpyHKIHH.
3. TIpousBoaHble CyMMBI, Pa3HOCTH, IPOU3BECHHUS, YacTHBIE. [IpON3BOIHBIE OCHOBHBIX 3JIEMEHTapHBIX
(GyHKIHH.

4. TlpumeHeHHe POU3BOJHOI K UCCIIENOBaHNIO GYHKIMI U TOocTpoeHuto rpadukoB. [IponsBoaHbe 20
5. obpaTHOI QyHKIINH 1 KOMITO3UIINA (YHKIIHAH.
6. IlpumepsI UCTIONB30BAHUS TPOU3BOTHON IS HAXOKICHHS HAWTYUIIIETO PEIICHUS B IPHKIAIHBIX 3a1a4ax.
Tema 9.2 7. Btopas mpom3BoIHas, €€ TeOMETPUIECKUH U (U3nIecKknuii cMBICI. HaxoxkaeHre ckopocTH Ui mporiecca, 33,34, V1, V2,
IIpousBonHas 3aJaHHOTO (hOpMYIOi U rpaKOM. V8,V23
8. MHccrnenoBanne GyHKINN ¥ TIOCTpOEHHUE rpaduKa C IIOMOIIBIO0 MPOU3BOTHOMN
9. HaxoxaeHHe HaWTy4IIero pereHus B MPUKJIAIHBIX 3a1a9ax
[IpakTHyeckue 3aHATHL
1. TIpousBojHass: MEXaHUYECKUH M TE€OMETPUICCKHII CMBICI TPOU3BOHON. Y paBHEHNE KacaTeIbHOH B 00IIeM
BUJIC. )
2. TlpaBwmna u popmynsl quddepeHpoBaHus, TA0IHIIA TPOU3BOTHBIX dJIEMEHTAPHBIX () YHKITHH.
3. MHccnenoBanue QyHKITMH C TIOMOIIBIO MPON3BOAHON. HaxoxaeHne HanboIbIIero, HANMEHBIIETO 3HAYCHHS U
SKCTPEMANIbHBIX 3HAYCHUN (DYHKIINH.
IIpakTuueckue 3aHATHSA
1. Wurerpan n nepBoodpasnas. Teopema Hprorona-JleliOnuma. b
Tema 9.3 [IpuMeHeHHe MHTETpaIa K BBIYUCICHUIO (PU3NICCKUAX BEITHMYUH U TUTOMIAICH.
ITepBooOpa3zHas u 1. 33.34. V1. V2
b b 2 b
HHTErpal. CamocrosrenpHas padoTa 00ydJaromuxcs V8 V23
[Tpumenenue 2. TlpumeHeHUe ONpeAeICHHOr0 HHTErpaia il HaXOXKJACHU IUIONIA I KPUBOIUHEWHOW Tpanenuu. Gopmyna ’
HHTErpana Herotona—1Jleitbnunma. 12
3. Tlpumepsl mpUMEHEHHsI HHTETpaja B PU3NKE U TEOMETPHH.
4. TpenupoBouHas paboTa 110 BEIYUCICHHUIO ONPEeICHHBIX HHTETPAIOB U MX ITPUMEHEHHE
Pazpnen 10 DJIeMEHTBI TEOPUH BEPOSITHOCTEN M MATEMAaTUUECKOM CTaTUCTUKH 26
CamocrosrenpHas padoTa 00ydJaromuxcs
1. CoOsITHE, BEPOSTHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHIE BEPOSTHOCTEH.
2. TlonsTHe 0 HE3aBUCHMOCTH COOBITH. JlUCKpETHAs cilydaiiHas BEIMYMHA, 3aKOH €€ PaclpelesIeH s
Tema 10.1 3. Ywucnosbie XapaKTepUCTHKH JOUCKPETHOH ciaydaifHoi BennmuuHEI. [ToHATHE 0 3aKOHE OOJIBIINX YUCET. 12 33.34. V1. V2
T — 1. 3ayuymBanue onpeneneHUN, peleHne 3a/1a4 10 TEME, PENICHUE NPUKIIAHBIX 337184 ’yg’ ,y2’3 ’
BEPOATHOCTEH 4. JHoxnax: «Cxema TIOBTOPHBIX MCTIBITAHHH Bepnynnu»
5. 3ayunBaHue HOBBIX MOHITHH M ITpaBwi. Permenne TpeHHPOBOYHBIX 3a1a4
IIpakTuueckue 3aHATHS
1. Knaccuueckoe onpeeneHue BepoSTHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpEMa O CyMME BEPOATHOCTEH. 2
2. Bpiuucnenue BepositHocTel. IlpukiiaaHblie 3a1a4.
Tema 10.2 CamocrosTenbHas paboTa 00yJaroInuXCst
DIeMEHTBI 1. TlpexncraBneHue naHHBIX (TaOIMIBI, qUArpaMMBI, rpadMKH), FeHepaJIbHas COBOKYITHOCTh, BEIOOpPKa, cpeHee 12 33,34,V1, VY2,
MaTEMaTHIECKOH apudmeTHyeckoe, Meauana. [loHsITHE 0 331a9aX MaTEMAaTHYCCKON CTaTHCTUKH. V8.,Y23
CTaTUCTHUKHA 2. Peuienue npakTHYECKUX 3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
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Pazpen 11 YpaBHeHHs U HEPABEHCTBA 46
IIpakTuueckue 3aHATHSA
1. Kopnu ypaBHenuii. PaBHOCHIBHOCTS YpaBHeHMi. [IpeoOpazoBanue ypaBHEHHH. 2
2. OcHOBHbIE IPHEMBI pellIeHNs] ypaBHEHUH. PellleHue cucteM ypaBHEHHH.
Tema 11.1 CamocrosTenbHas padoTa 00yJaromuxcs 33,34,V2, V3,
VpaBHCHHA H CHCTEMEI 3. PanmoHanbHbIC, UPPANUOHATBHEIC, TOKA3aTEIBHBIC U TPUTOHOMETPHYCCKIE YPABHCHUS U CUCTEMBI V4.,V12,V13,
ypaBHEHUH ) 1 » ppant < ’ P p yp ' Y16 Y17
4. PaBHOCHMJIBHOCTH ypaBHEHHWH, HEPABEHCTB, CHCTEM. 10
5. OcHOBHBIE IPHEMBI UX PELICHUS (pa3I0KeHNE Ha MHOKHUTEIH, BBEICHIE HOBBIX HEM3BECTHBIX, TOICTAHOBKA,
rpa@uUeCKuii METON).
Tema 11.2 CamocrosTenbHas paboTa 00yJaroInuXxCst 33,34,V¥2, V3,
He 1. PanonaneHble, HppalMoOHAIbHEIE, OKa3aTeIbHbIE U mMpUcoOHOMempuyeckue HepaBeHCTBa. OCHOBHBIE IIPUEMBI X 10 V4.,V12,V13,
paBCHCTBA
pelIeHuSL. Yie V17
Tema 11.3 IIpakTuueckue 3aHATUSA 2
Hcnonb3oBanue 1. Micionb30BaHme CBOWCTB M rpadMKOB (DYHKITHIA ISl peIIeHNUs] YpaBHEHHHA U HEPABCHCTB. 33.34. V2. V3
cBoifctB u rpadukoB | CamocTosTenbHast paboTa 00yJarOMIMXCs % Zl y’12 i’l 3 ’
(GYHKINHT IPH 5 1. Meton naTepBaioB. M3o00paxeHre Ha KOOPAMHATHOHN IITIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHHHA 1 10 3’,1 6 3}1 7 ’
pelIeHnH ypaBHEHUH U HEPaBEHCTB C IBYMsI IEPEMEHHBIMH U UX CHCTEM.
HEPaBCHCTB 2. Pemienue ypaBHCHHH M HEPaBEHCTB C UCIOJIF30BAaHIEM CBOUCTB M TpaKOB (D YHKIMH
CamocrosTenbHas padoTa 00yJaromuxcs
T 11.4 1. TIpumeHEeHHE MaTEMATHUECKUX METOOB JUIsl PEIICHUS COIEPIKATENbHBIX 3a/1a4 M3 Pa3IMIHBIX 00JIacTel HAYKH 33,34, V2, V3,
I eva i - 1 TIPAKTHKH. 12 V4 .V12,V13,
PUKITaTHBIC 3a1a9H .
2. VHTepmpeTamus pe3yibTaTa, yueT peanbHbIX OrpaHHICHHIL. Vie V17
3. Pemcnwue 3a1a4 Ha onTUMYM, Toknaa: «MccienoBaHue HEPaBEHCTB ¢ TAPAMETPOM»
3amuTa MHINBUYJILHOTO MMPOEKTA 2
WnanBuayanbHBIH CamocrosTenbHas paboTa HaJ 3aJaHUEM:
MIPOEKT 1. OpurnHaNBEHBIE CIIOCOOBI PEIICHUS KBAAPATHBIX YPABHEHUH 4
2. IlpumeHeHre Mpou3BOIHON B )KH3HU
3ammTa JoOMalrHe KOHTPOIBHOM paboTh 2
[pomexyrounast CamocTrosTenpHas padoTa o0ydJarmuxcst B popMe BBITOJHEHUS JOMaITHEH KOHTPOoIbHON paboThl «Iloka3arensHas u 10
aTTecTalus Jorapudmuueckas QyHKIUN)
OK3aMeH -
Bcero: 351




3. YCJIOBUS PEAJIMZALIIUUA ITPOTI'PAMMBI INCHUITJINHBI

3.1. TpeOboBaHusi K MUHMMAJbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecre4yeHn 1o

HanmMeHnoBanne y4eOHBIX
KaOMHETOB, J1a0opaTopui,

OcHanieHHOCTh y4eOHBIX KaOUHETOB, J1abopaTopuii,

J\{g MaCTEPCKUX U IPYTUX MACTEPCKUX U JPYTUX MOMEIIECHUH ISl peain3aiiu
i MMOMENICHUH AJI peann3aliuu OOI1
OOI1
207 KabuHeT MaTeMaTHKH; Pabouee mecTo mpenogasares (CTOM, CTYyJ); MeOEIb
Aynutopus s TEKYIIEro KOHTPOJIS ydeHUYecKas; TocKa ISl MMChMa MeJIoM; OaHHEpPHI;
U IPOMEKYTOUHOW aTTECTALIH; TprOyHA JJI BBICTYIUICHUH
1 Aynutopust 11l TPOBeIESHUS
JIEKTINH (YPOKOB);
AynuTopus sl IPOBEICHUS
MPAKTHYECKUX 3aHITUN
235 Kadenpa [IpaBa u opranuzanuu OducHbIe CTOIBI C SIUKaMU, KOMIBIOTEPHOE KPECIIO
COITMAIBHOTO 00ECTICUCHNS; tuna «PyKkoBoguTeby; CTy1 OQHUCHBIN MATKUH; mKad
Kadenpa Dxonomuku u OoQUCHBIH JIst OyMar; CTe/UIaXH JUId XpaHeHHs OyMar Ha
2 OyXranTepcKoro y4era;

Kadenpa OOmmx JUCITUTUIAH
cpeaHero npoheccHoHaIbHOTO
o0Opa3oBaHus

METaJUIMYECKOM KapKace; KOMITbIOTEPHI IEPCOHATBHBIC C
YCTaHOBJICHHBIM MPOTPAMMHBIM 00eCIieueHNEM;
pUHTEPHI; ckanep, MDY ; TenedhoHHBIC anmapaThl

3.2. O6pa3oBaresibHbIEC TEXHOJOTMH, HCIOJIb3YyeMble MPU OCYIIeCTBICHUU
00pa3oBaTeJbHOI0 MpoLecca Mo AUCHUIITUHE

obOecrieyeHust

Jlis

Ka4€CTBCHHOI'O

06p330BaT€JIBHOFO nmponecca

IPUMEHSIOTCS CIEAYIOLINE 00pa30BaTEIbHbIE TEXHOJIOTUU:

TpaguuuoHHBIE: TpPaJIULMOHHASA JIEKUHWSA, JEKUMA-IPE3CHTALMA, JICKIUs-
JVAJIOT, NPAKTHUYECKOE 3aHATHE C PELICHUEM CUTYalMOHHO-IIPUKIIAIHBIX 3a7ad,
TECTUPOBAHUE;
WNHTepakTHUBHBIE W WHHOBAIMOHHBIC: MPOOJIEMHBIE JIEKIMU U MO3TOBOU
ITYpM, KOH(EPEHIINH, HAyYHbIE KPYXKKH U Jp.

3.3. UapopmannonHoe odecrnevyeHue 00ydeHUs

3.3.1. OcHOBHBIE HCTOYHHUKH
1. bammakoB M.M. Marematuka. M.: U3n.uentp «Akagemus», 2015.

3.3.2. JIonoJIHUTEIbHbIE HCTOYHUKHU
1. boromosnoB H.B. Anrebpa u Hadana ananuza: yueO. mocodbue st CIIO /

H.B. boromonoB. — M.: UznarensctBo HOpaiit, 2018 — 200 c. — (Cepus:
[Ipodeccuonanbuoe obpazoBanme). — ISBN 978-5-9916-9858-0. — Pexum
J0CTyTa www.biblio-online.ru/book/FAB02AF4-B498-40AB-9FC5-
000AS50E493BS.
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3.3.3. Ilepeyensb uH(pOpMALMOHHBIX pecypcoB ceTH «MHTEepHeT)

1. http://www.iprbookshop.ru — DnekTpoHHass OMOJHMOTEUHAsT CHUCTEMa
«IPRbooks».

2.  https://biblio-online.ru — DnekTpoHHas OWOJMOTEUHAs CHUCTEMa
«FOpaiiT».

3. https://ege.sdamgia.ru — O6pa3zoBaTeNbHBI TOPTAT JJIS MOJATOTOBKU K
sk3ameHaMm «Pemry EI'D».

4. http://alexlarin.net — Caiitr Anekcangpa Jlapuna s okazaHuA
UH(GOPMAIMOHHON MOJACPKKU CTYJEHTOB U aOUTYPUEHTOB.

5. http://mathege.ru — OTkpoIThIN OaHk 3aganuit EI'D.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHMILIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUYeHMSsI

Pesynbratsl 00yueHus

@OpMBI 1 MCTOJbI KOHTPOJIA U OICHKU

3HaHue:

3HaYeHHEe MaTeMaTHYeCKOW HAyKW IS pelIeHus 3aaad,
BO3ZHUKAIOIIUX B TEOPUU WM MPAKTHUKE; IMIHUPOTY U B TO XKe
BpeMsl OTPaHUYCHHOCTb MPUMEHEHUS MaTEMaTHYECKUX
METOJI0OB K AaHaJu3y M WCCIEJOBAHUIO TIPOIECCOB U
SBJICHUI B IPUPOJIE U O0IIECTBE

OLICHKA T10 pe3yybTaTaM paboThl Ha
MPaKTHYECKUX 3aHATHAX (peIeHue 3a1ad,
TPEHUPOBOYHBIX 33JaHUM, YpaBHEHHIA;
OLIEHKA I10 Pe3yJIbTaTaM BBIIIOJTHEHHUS
TOKJIa/a;

OLICHKA 32 JJOMAIIHIOI KOHTPOJIBHYIO
paboty (asns 3204HOH HOPMBI 00yUEHUS);
OLICHKA TI0 UTOTaM 9K3aMEHa;

OLICHKA 32 BBIITOJHEHHE HHANBHUYAIEHOTO
MIPOEKTa

3HaYeHHe MPAKTHUKH M BOMPOCOB, BOSHHUKAIOIINX B CaMOW
MatemMaruke A (QOpMHpOBaHWMS W Pa3BHUTHUSA
MaTEeMaTHYECKOW HAyKW; WCTOPUIO PA3BUTHUS TOHSATHUS
4yucna, CO3JaHus MAaTeMaTUYECKOIo aHanmusa,
BOZHUKHOBEHHS U PA3BUTHSI [€OMETPUN

OLICHKA T10 pe3yybTaTaM paboThl Ha
MPaKTHYECKUX 3aHATHAX (peIIeHue 3a1ad,
TPEHUPOBOYHBIX 3aJJaHUM, YpaBHEHUI;
OLIEHKA I10 Pe3yJIbTaTaM BBIIIOJTHEHHUS
TOKIIa/1a;

OLICHKA 32 JJOMAIIHIOI KOHTPOJIBHYIO
paboty (ans 3204HOH HOPMBI 00yUEHUS);
OLICHKA 110 UTOT'aM HK3aMEHa;

OLICHKA 32 BBIITOJTHEHHE HHANBHUIYAIIEHOTO
MPOEKTa

YHHUBEPCATbHBIN XapakTep 3aKOHOB JIOTUKH
MaTEeMaTUYECKUX PACCYKICHUH, HMX HNPUMEHUMOCTH BO
BCEX 00JIACTSIX YEJIOBEUECKON JCSITEILHOCTH

OIICHKA I10 pe3yJibTaTaM paboThl Ha
MPAKTHYECKUX 3aHATHAX (pelIeHune 3a/1ad,
TPEHUPOBOYHBIX 3aJJaHUM, YpaABHEHUI;
OIICHKA I10 Pe3yJIbTaTaM BBITIOJTHCHHS
JIOKJIaja;

OIIEHKA 3a JJOMAIITHIOI0 KOHTPOJIHHYIO
paboTty (a1 3a04HOM (HOPMBI OOYUCHH);
OIICHKA 10 UTOTaM 3K3aMeHa;

OIICHKA 3a BBHITIOJTHEHNE UHINBUIYATBHOTO
MpOeKTa

BEPOSITHOCTHBIA  XapakTep
OKpY’KaIoIero Mupa

Pa3IMYHBIX mpoueccoB

OIICHKA I10 pe3yJibTaTaM paboThl Ha
MPAKTUYCCKUX 3aHIATUAX (PEIICHUE 3a/1a4,
TPEHUPOBOYHBIX 3aJJaHUM, YpaABHEHUI;
OIIEHKA I10 pe3yJbTaTaM BBITIOJTHEHHS
JIOKJIafa;

OIIEHKA 3a JJOMAIITHIOI0 KOHTPOJIBHYIO
paboTty (a1 3a04HOM (HOPMBI OOYUCHH);
OIICHKA 10 UTOTaM 3K3aMeHa;

OIICHKA 32 BBITIOJHCHNUE UHIUBUIYAITBHOTO
MpPOeKTa

YMeHue:

BBITIOJTHATH apUQMETUICCKUE JICHCTBHS, cOYeTast YCTHBIE U
MUCHBMEHHBIE TPHEMbI, TPUMEHEHHE BBIYUCIUTEIBHBIX

YCTPOWCTB; HAaXOAWUTh 3HAUCHUS KOPHS HATypaJbHOU
CTCTICHHW, CTCIEHH C PpaIOHAIBHBIM  IIOKa3aTeleM,
nmorapudma, HCITONIB3YS pu HEOOXOAMMOCTH

BBIUMCIIUTEIBHBIE YCTPOMCTBA; TOJIB30BAThCS OLEHKOW MU
NPUKUAIKON TP MPAKTUYECKUX pacyeTax

OIIeHKa I10 pe3yibTaTaM padoThl Ha
MPAKTUYECKUX 3aHIATUAX (PEIIeHUE 3a/1a4,
TPEHUPOBOYHBIX 3aJJaHUM, YpaABHEHUI;
OIIEHKA I10 pe3yJbTaTaM BBITIOJTHEHHS
JIOKJIaja;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIbHYIO
paboTty (a1 3a04HOM (HOPMBI O0YUCHH);
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OILIEHKa 10 UTOTaM 3K3aMEHa;
OLIEHKA 3a BBINOJIHCHUE UHIUBUYaIbHOTO
MIPOEKTa

MPOBOJUTh MO0 HM3BECTHBIM (opMyJdaM H MpaBUIIaM
npeoOpa3oBaHus OYKBEHHBIX BBIPAKCHHN, BKIIFOUAIOIIIX
CTETICHH, PaJUKaIIbI, JOrapu(Mbl U TPUTOHOMETPHUCCKHE
(hyHKIIIHT

OIICHKA IO pe3yJbTaTaM paboThl Ha
MPAKTHYECKUX 3aHATHUAX (pelIeHne 3a/1a4,
TPEHUPOBOYHBIX 33JJaHUM, YPABHEHUI;
OIICHKA I10 pe3yJIbTaTaM BBITIOTHCHHS
JIOKJIaja;

OIIEHKa 3a JJOMAIITHIOI0 KOHTPOJIBHYIO
paboty (s 3a09HON (HOPMBI OOYICHNS);
OIICHKA 10 UTOTaM 3K3aMEHa;

OIIEHKA 3a BBITIOJTHEHNE UHINBUIYATBHOTO
MpOeKTa

BBIYHCIIATH 3HAUYCHHUS YHCIIOBBIX M OYKBECHHBIX BBIPAKEHHIA,
OCYIIECTBIISS HEOOXOIUMBIC MOJICTAHOBKH u
npeoOpazoBaHUs

OIICHKA IO pe3yJbTaTaM paboThl Ha
MPAKTUYCCKUX 3aHIATUAX (PEIIeHUE 3a/1a4,
TPEHUPOBOYHBIX 33JJaHUN, YPABHEHUI;
OIIEHKA I10 pe3yJbTaTaM BBITIOJTHEHHS
JIOKJIaja;

OIIEHKa 3a JJOMAIITHIOI0 KOHTPOJIHHYIO
paboty (s 3a09HON (HOPMBI OOYICHNS);
OIICHKA 10 UTOTaM 3K3aMeHa;

OIICHKA 32 BBHITIOJTHCHUE UHIUBUIYAITBHOTO
MpOeKTa

OMpPCACIIATh 3HAYCHUC (bYHKI_II/II/I MO0 3HAYCHUIO apTyMCHTa
IIpU pa3iInMIHbIX crocobax 3agaHusd (byHKLII/II/I

OIIEHKa I10 pe3yabTaTaM padoThl Ha
MPAKTUYCCKUX 3aHIATUAX (PEIIeHUE 3a/1a4,
TPEHUPOBOYHBIX 33JJaHUM, YPABHEHU;
OIIEHKA I10 Pe3ybTaTaM BBITIOJTHEHHS
JIOKJIaja;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIbHYIO
paboty (s 3a09HOH (HOPMBI OOYICHWS);
OIICHKA 10 UTOTaM 3K3aMeHa;

OIICHKA 32 BHITIOJTHCHUE UHIUBUIYATBHOTO
MpOeKTa

CTPOUTH rpauKu H3YICHHBIX QYHKIUH

OIICHKA I10 pe3yJIbTaTaM padoThl Ha
MPAKTUYECKUX 3aHIATUAX (PEIIeHUE 3a/1a4,
TPSHUPOBOYHBIX 3a/IaHUH, ypaBHEHHUIA,
OLICHKA I10 Pe3yJIbTaTaM BBITOTHEHUS
JIOKJIaja;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIbHYIO
paboty (s 3a09HOU (HOPMBI OOYICHWS);
OLICHKA 10 UTOT'aM DK3aMCHa;

OIICHKA 32 BBHITIOJTHCHUE UHIUBUIYATBHOTO
MPOEKTA

OMHUCKIBATH MO TpadUKy MOBEACHUE U CBOWCTBA (QYHKITHIA,
HaXoAWTh MO TIpaduky GYHKIMH HAUOOJbIIHE U
HAUMEHBIIINE 3HAUCHUS

OIICHKA I10 pe3yJibTaTaM padoThl Ha
MPAKTUYCCKUX 3aHIATUAX (PEIIeHUE 3a/1a4,
TPSHUPOBOYHBIX 3a/IaHUH, ypaBHEHHUIA,
OLICHKA I10 Pe3yJIbTaTaM BBITOTHEHUS
JIOKJIaa;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIbHYIO
paboty (s 3a09HOH (HOPMBI OOYICHNS);
OLICHKA 10 UTOT'aM DK3aMCHa;

OIICHKA 32 BBITIOJTHCHUE UHIUBUIYATBHOTO
MPOEKTa

peliath ypaBHEHMS, IPOCTEHIIIME CUCTEMbl YpPaBHEHHH,
UCTIOJIB3Ysl CBOMCTBA PYHKIMH U UX rpaduKoB

OIIEHKa IO pe3ysbTaTaM padoThl Ha
MPAKTHYECKUX 3aHATHAX (pelIeHne 3a/1a4,
TPEHUPOBOYHBIX 33JaHUM, YpaBHEHHIA;
OIICHKA I10 Pe3yJbTaTaM BHITIOJTHEHHS
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JOKJIa/a;

OLICHKA 32 JJOMAIIHIOI0 KOHTPOJIBHYIO
paboty (amns 3204HOM HOPMBI 00yUEHUS);
OLIEHKA 110 UTOT'aM DK3aMEHa;

OLICHKA 32 BBIITOJHEHHE HHANBHUYAIEHOTO
POEKTa

BEIUMCIISITh  MPOU3BOJHBIE  DIIEMEHTAPHBIX
WCTIOJIB3YSI CIIPAaBOYHBIE MaTEPHAIIBI

(hyHKITHIA,

OIICHKA I10 pe3yJbTaTaM paboThl Ha
MPAKTUYCCKUX 3aHIATUAX (PEIICHUE 3a/1a4,
TPEHUPOBOYHBIX 3aJJaHUM, YpaBHEHU;
OIIEHKa I10 pe3yJbTaTaM BBITIOJTHEHHS
JIOKJIaja;

OIIEHKA 3a JJOMAIITHIOI0 KOHTPOJIHHYIO
paboTty (a1 3a04HOM (HOPMBI O0YUCHH);
OIICHKA 10 UTOTaM 3K3aMeHa;

OIICHKA 32 BBHITIOJTHCHUE UHIUBUIYATBHOTO
MpOeKTa

UCCIIeOBaTh B IPOCTEHMIIMX chay4asx (QYHKIUM Ha
MOHOTOHHOCTb, HAaXOIUTh HauWOONbLINE M HaWMEHBIIHE
3Ha4eHUs! (QYHKUWH, CTPOUTH TIpadUKd MHOTOUICHOB C
UCIIOJIb30BaHUEM alllapaTa MaTeMaTHYECKOI0 aHaINu3a

OIIEHKa IO pe3yabTaTaM padoThl Ha
MPAKTUYCCKUX 3aHITUAX (PEIIeHUE 3a/1a4,
TPEHUPOBOYHBIX 3aJJaHUM, YpaABHEHHUI;
OIIEHKa I10 pe3ybTaTaM BBITIOJTHEHHS
JIOKJIaja;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIbHYIO
paboTty (a1 3a04HOM (HOPMBI O0YUCHU);
OIICHKA 10 UTOTaM 3K3aMeHa;

OIICHKA 32 BBITIOJTHCHUE UHIUBUIYATBHOTO
MpOeKTa

peuiaTb PpallMOHAJILHEBIC, IIOKa3aTCJIbHBIC u
norapn(bMqucm/Ie YpaBHCHUSA U HCPABCHCTBA

OLICHKA I10 pe3yJibTaTaM padoThl Ha
MPAKTUYCCKUX 3aHITUAX (PEIIeHUE 3a/1a4,
TPEHUPOBOYHBIX 3a/IaHUH, ypaBHEHHUIA,
OLICHKA I10 Pe3yJIbTaTaM BBITOTHEHUS
JIOKJIaja;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIbHYIO
paboTty (a1 3a04HOM (HOPMBI O0YUCHU);
OIICHKA 10 UTOTaM DK3aMCHa;

OIICHKA 32 BEHITIOJTHCHUE UHIUBUIYATBHOTO
MPOEKTA

COCTAaBJIATh YPaBHCHUS 110 YCIIOBUIO 3a1a4n

OLICHKA I10 pe3yJibTaTaM padoThl Ha
MPAKTUYCCKUX 3aHIATUAX (PEIICHUE 3a/1a4,
TPEHUPOBOYHBIX 3a/IaHUH, ypaBHEHHUIA,
OLICHKA I10 Pe3yJIbTaTaM BhITOTHEHUS
JIOKJIaa;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIbHYIO
paboTty (a1 3a04HOM (HOPMBI O0YUCHH);
OIICHKA 10 UTOTaM DK3aMCHa;

OIICHKA 32 BEHITIOJTHCHUE UHIUBUIYATBHOTO
MPOEKTa

WCIIONB30BaTh JIS1 TPUOIKEHHOTO PEIIeHNs YpaBHeHUH 1
HEepaBEHCTB TpaduyecKuil METO.

OLICHKA TI0 pe3yJibTaTaM paboThl Ha
MPaKTHYECKUX 3aHATHAX (peIeHue 3a1ad,
TPEHUPOBOYHBIX 33JaHUM, YpaBHEHHIA;
OLICHKA 10 PE3yJIbTaTaM BBIIOJIHEHUS
TOKIIaNa;

OLICHKA 32 JJOMAILHIOI KOHTPOJIBHYIO
paboty (asns 3a04HOM HOPMBI 00yUEHUS);
OLICHKA TI0 UTOTaM JK3aMEeHa;

OLICHKA 32 BBIITOJHEHHE HHANBHUYIEHOTO
MPOEKTa

n300pakaTh Ha KOOPAMHATHOW TUTOCKOCTH MHOXKECTBA

OIICHKA I10 pe3yabTaTaM paboTHl Ha
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pelIeHni IPOCTENIINX YPaBHEHUH U UX CHCTEM

MPAKTUYECKUX 3aHIATUAX (PEIICHUE 3a/1a4,
TPEHUPOBOYHBIX 3aJJaHUM, YpaBHEHU;
OIICHKA IO Pe3yJIbTaTaM BBITIOJTHCHHS
JIOKJIaJa;

OIIeHKa 3a JJOMAIITHIOI0 KOHTPOJIHHYIO
paboty (s 3a09HOU (HOPMBI OOYICHWS);
OIICHKA 10 UTOTaM 3K3aMeHa;

OIICHKA 32 BBITIOJTHCHUE UHIUBUIYAITBHOTO
MpOeKTa

peuarb HpOCTeﬁmHe KOM6I/IHaTOpHI:Ie 3agadyn MCTOJOM
Hepe6opa, a TaKK€ C UCITIOJIB30BAHUECM HM3BCCTHBIX (bOpMYJ'I

OIIeHKa I10 pe3ysbTaTaM padoThl Ha
MPAKTUYCCKUX 3aHIATUAX (PEIICHUE 3a/1a4,
TPEHUPOBOYHBIX 33JJaHUM, YpaBHEHUI;
OIIEHKA I10 pe3yIbTaTaM BHITIOJTHEHHS
JIOKJIaja;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIbHYIO
paboty (s 3a09HON (HOPMBI OOYICHNS);
OIICHKA 10 UTOTaM 3K3aMeHa;

OIICHKA 32 BBITIOJTHCHNUE UHIUBUIYAITBHOTO
MpPOEeKTa

BBIYUCJIATH B HpOCTCfIH.IHX ClIydadaX BECPOATHOCTU COOBITHIT
Ha OCHOBC IIOACYECTA YKucClia UCXO0A0B

OLICHKA I10 pe3yJibTaTaM paboThl Ha
MPAKTUYECKUX 3aHIATUAX (PEIICHUE 3a/1a4,
TPECHUPOBOYHBIX 3a/IaHUH, ypaBHEHHUIA,
OIICHKA I10 Pe3yJIbTaTaM BBITOTHEHUS
JIOKJIaJa;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIHHYIO
paboty (s 3a09HON (HOPMBI OOYICHWS);
OLICHKA 10 UTOTaM DK3aMCHa;

OIICHKA 32 BBITIOJTHCHNUE UHIUBUIYAITBHOTO
MPOEKTA

pacno3HaBaTh Ha YEePTEkKaX M MOJCIISIX MPOCTPaHCTBECHHBIC
(OpPMBI; COOTHOCHTH TpPEXMEpHBIE OOBEKTHI C HX
OTMCaHUSMU, U300PaKCHUSIMH

OLICHKA I10 pe3yJIbTaTaM padoThl Ha
MPAKTUYCCKUX 3aHIATUAX (PEIICHUE 3a/1a4,
TPECHUPOBOYHBIX 3a/IaHUH, ypaBHEHHUIA,
OIICHKA I10 Pe3yJIbTaTaM BBITOTHEHUS
JIOKJIaza;

OIICHKA 32 JIOMAITHIOI0 KOHTPOJIHHYIO
paboTty (mi1s1 3a04HOM (HOPMBI O0YUCHHU);
OIICHKA 10 UTOT'aM DK3aMCHa;

OIICHKA 32 BBITIOJTHCHUE UHIUBUIYAITBHOTO
MTPOEKTa

OIINChIBATH B3aMMHOC PacIiojIoOKECHUEC
IIOCKOCTCH B IMPOCTPAaHCTBEC

IIPAMBIX n

OLICHKA TI0 pe3yJibTaTaM paboThl Ha
MPAaKTHYECKUX 3aHATHAX (peIeHue 3a1ad,
TPEHUPOBOYHBIX 33IaHUM, YpaBHEHHIA;
OLICHKA 110 PE3yJIbTaTaM BBIIOJIIHEHUS
TOKIIa/a;

OLICHKA 32 JIOMAILHIOI KOHTPOJIBHYIO
paboty (ans 3204HOM HOPMBI 00yUEHUS);
OIICHKA TI0 UTOTaM JK3aMEeHa;

OLICHKA 32 BBINOJIHEHHE NHIUBUIYAIbHOTO
MPOEKTa

aHATM3UPOBAaTh B  NPOCTEHIIUX  Clydasx
pacronoxeHne 00OLEKTOB B IIPOCTPAHCTBE

B3aMHOC

OLICHKA TI0 pe3yJibTaTaM paboThl Ha
MPAaKTHYECKUX 3aHATHAX (peIeHne 3a1ad,
TPEHUPOBOYHBIX 33JaHUM, YpaBHEHHIA;
OLICHKA T10 Pe3yJIbTaTaM BBIITOJTHEHHUS
TOKIIa/a;

OLICHKA 32 JJOMAIIHIOI KOHTPOJIBHYIO
paboty (ans 3a04HOH HOPMBI 00yUEHUS);
OIICHKA TI0 HTOTaM 9K3aMEeHa;
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OLICHKA 3a BBIMOJIHEHUE UHUBHYATBHOTO
MPOEKTA

I/I306pa)KaTB OCHOBHBIC MHOTOI'PaHHUKH W KPYIJIBIC TEJa,
BBITIOJIHATD YCPTCIKU 1O YCIIOBUAM 3aaa4

OIIEHKa IO pe3yibTaTaM padoThl Ha
MPAKTUYCCKUX 3aHIATUAX (PEIICHUE 3a/1a4,
TPEHUPOBOYHBIX 3aJJaHUM, YpaBHEHUI;
OIIEHKA I10 Pe3ybTaTaM BBITIOJTHEHHS
JIOKJIaja;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIbHYIO
paboty (a1 3a04HOM (HOPMBI O0YUCHH);
OIIEHKa 10 UTOTaM DK3aMeHa;

OIICHKA 32 BBITIOJTHCHUE UHIUBUIYATBHOTO
MpOeKTa

pemarp TUTAHUMETPUIECKUE u npocTenime
CTepEOMETPHUECKHE 3a/1a4n Ha HaXOXKJICHUE
TCOMETPHUYECKUX BEIMYUH (IJIMH, VYIJIOB, IUIOIIAJCH,
00BEeMOB)

OIICHKA IO pe3yJibTaTaM padoThl Ha
MPAKTUYCCKUX 3aHIATUAX (PEIIeHUE 3a/1a4,
TPEHUPOBOYHBIX 3a/IaHUH, ypaBHEHHUIA,
OIICHKA I10 Pe3yJIbTaTaM BhITOTHEHUS
JIOKJIaa;

OIICHKA 32 JIOMAIITHIOI0 KOHTPOJIbHYIO
paboTty (a1 3a04HOM (HOPMBI O0YUCHHU);
OLICHKA 10 UTOT'aM DK3aMCHa;

OIICHKA 32 BHITIOJTHCHUE UHIUBUIYAITBHOTO
MPOEKTa

WCIIONB30BaTh TPH PEIICHUH CTEPEOMETPUYECKHUX 3aad
TUTAHUMETPUYECKUE (DAKTHI K METO/TBI

OLICHKA TI0 pe3yJibTaTaM paboThl Ha
MPaKTHYECKUX 3aHATHAX (peIIeHNe 3a1ad,
TPEHUPOBOYHBIX 33JaHUM, YpaBHEHHIA;
OLICHKA 10 PE3yJIbTaTaM BBITIOIHEHUS
TOKIIaNa;

OLICHKA 32 JJOMAILIHIOI KOHTPOJIBHYIO
paboty (ans 3204HOH HOPMBI 00yUEHUS);
OLICHKA TI0 UTOTaM 9K3aMEeHa;

OLICHKA 32 BBIMOJIHEHHE HHIUBUIYAILHOTO
MPOEKTa

IIPOBOJUTE JOKA3aTCIBHBIC PACCYXKACHUA B XOAC PCHICHUA
3agad

OLICHKA TI0 pe3yJibTaTaM paboThl Ha
MPAaKTHYECKUX 3aHATHAX (peIIeHNe 3a1ad,
TPEHUPOBOYHBIX 33JaHUM, YpaBHEHHIA;
OLICHKA T10 Pe3yJIbTaTaM BBIITOJTHEHHUS
TOKIIaNa;

OLICHKA 32 JIOMAILHIOI KOHTPOJIBHYIO
paboty (amns 3204HOM HOPMBI 00yUEHUS);
OLICHKA TI0 UTOTaM 9K3aMEeHa;

OLICHKA 32 BBIITOJHEHHE MHANBHUIYIEHOTO
MPOEKTa

WCIIONB30BaTh NPHUOOpPETEHHbIE 3HAHUS W YMEHHS B
MPaKTUYECKOMN NEATENbHOCTH U MMOBCEAHEBHOM KU3HU JJIS:

e MPAKTHUYECKUX PACUETOB IO opMmyiam,
BKJIFOUasi (OPMYJIBI, COJICpIKAIIUE CTEICHH,
paTuKabl, sorapuhMbl u
TPUTOHOMETPUYECKUE (DYHKIIUH, HCIONB3YS
MpU HEOOXOJUMOCTHU CIIPABOYHBIC MaTEPUAIIBI
U NMPOCTEUIITINE BHIYUCTUTEIBHBIEC YCTPONUCTBA;

o ONMUCAHWS C  TOMOIIBIO  (QYHKIHHA
Pa3IMYHbIX 3aBUCUMOCTEHN, IPEACTaBICHUS UX
rpadudecky, HHTEpIpeTanuy rpaguKoB;

o PELICHUs NPUKIAIHBIX 33a]ay, B TOM YHCIIE
COLIMAJIbHO-9KOHOMHUECKUX U (PU3NYECKUX, HA
HanOoJbIINE M HAaUMCEHBIIWE 3HAYCHHs, Ha

OIICHKA I10 pe3yJibTaTaM paboThl Ha
MPAKTUYCCKUX 3aHITUAX (PEIICHUE 3a/1a4,
TPEHUPOBOYHBIX 3aJJaHUM, YpaBHEHUI;
OIIEHKA I10 pe3yJbTaTaM BBITIOJTHEHHS
JIOKJIaja;

OIIEHKA 3a JJOMAIITHIOI0 KOHTPOJIBHYIO
paboty (s 3a09HOU (HOPMBI OOYICHIS);
OIICHKA 10 UTOTaM 3K3aMeHa;

OIICHKA 32 BBITIOJHCHUE UHIIUBUIYATBHOTO
MpOoeKTa
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HaXO0KACHUC CKOPOCTU U YCKOPCHU,

e TOCTPOCHHUSA U UCCIICIOBAHUS MPOCTEULITUX
MaTeMaTHIEeCKUX MOJICIICH;

e aHANM3a pPCATBHBIX YHUCIIOBBIX JIAHHBIX,
MPEICTaBICHHBIX B BUJIC TUArpaMM, rpauKoB;

e dHaJIM3a I/IH(l)OpMaL[I/II/I CTaTUCTUYCCKOI'O

XapakTepa,
o HCCIIEIOBaHUA (MozmenupoBaHUs)
HECJIOKHBIX ~TPAKTHYECKUX CHTYyallMid Ha

OCHOBE U3y4YCHHBIX (POPMYJ U CBOUCTB puryp;

e BBIUHCIIEHHS OOBEMOB W  ILIOIIAACH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI MpPHU
peLIeHUH TPAKTUYECKUX 3a/1a4, UCIIONb3YS MPU
HEOOXOIMMOCTH CIIPaBOYHUKH u
BBIYMCIUTEIBHBIE YCTPOUCTBA

4.2. MeToanuecKue MaTepuaJbl, ONpeaesionye nNpoueaypbl OeHMBAHUS
YPOBHS CPOPMHUPOBAHHOCTH 3HAHUU U YMEHUM

4.2.1. Kputepuu onleHMBAHMS BBINOJHEHHUS TECTA 0 UTOraM MEPBOro
ceMecTpa U3yYeHHusl U CHUIIINHBI

Tect mpoBoauTcs 11t 06001IeHU MaTepHala o TeMe win pazzaeny. Cambim
MPOCTHIM TECTOM SIBJIIETCSl AJIbTEpHATUBHBIA TecT. [lpenonaBarens IUKTyeT
BOIpPOCKL. JIMCT Uisi OTBETOB pa3pe3aeTcsi Ha MOJIOCKHM U TOJIOCKH Pa3IaroTcs
yuamumcsa. Ha HUX HyHO 3anucaTh HOMEp BOIIPOCA U OTBETUTD «a» WIIH «HET.

O11eHKa «OTINYHO» CTaBHUTCS, €CJIM 0e3 omMnOOoK BbImoaHeHo 20-23 3agaHus
us3 25;

OIICHKA «XOPOILIO» CTaBUTCS, €CJIM Yy4allluicsd OTBeuaeT BepHO Ha 18-19
BOIIPOCOB;

OLICHKA «YJOBJICTBOPUTENIBHO» CTABUTCS, €CIW Yydaliuiics 0e3 omuOoK
cripaBisieTcsi ¢ oTBeTaMu Ha 12-17 Bonpocos.

4.2.2. Kputepuu olecHUBAHM S BBINOJTHEHHS JOKJIAI0B

«OTJIHYHO»

«XOpOoHio»

«YZOBJIETBOPUTEIILHO»

«HEYJOBJIETBOPUTEIILHO

TeMa pacKphITa B
[IOJIHOM 00BEME U
aBTOpP CBOOOIHO B

TeMa pacKphiTa B
1[EJI0M TIOJTHO,
MOCTIeIOBATEIBHO U

TeMa pacKphiTa He
MOJTHOCTBIO, TE3UCHI U
YTBEpP)KIICHUS HE

HEU OPUEHTUPYETCS, | JIOTUYHO, BHIBOJBI JOCTaTOYHO
MOCJICIOBATEIFHO H | apryMEHTHUPOBAHHI, COTJIACOBaHBI,
JIOTUYHO, MaTCpHral HO IIpH 3aIlIUTC ApryMCcHTaluA
TOKJIa/Ia aKTyaJIeH u JOKJIa/1a BBIBOJIOB
pazHooOpa3eH oOyJaromuiics B HEJO0CTaTOYHO
(MpoaHaIM3UPOBAHBI | OCHOBHOM YMTAJl 000CHOBaHa, JOKJIA]
HECKOJIBKO JOKJIad U HE AaBajl BBITIOJTHEH Ha
Pa3INYHBIX COOCTBEHHBIX OCHOBAaHUU
I/ICTO‘-IHI/IKOB) HOHCHCHHﬁ; CAUHCTBCHHOT'O
BBIBOJIBI o0yJaroImuics UCTOYHHKA, HA
APTYMCHTUPOBAHBI, HEAOCTAaTOYHO BOIIPOCKHI

HE COOTBETCTBYET
KpUTEpUsIM
«YIAOBJIETBOPUTEIBLHO»
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oOyJaromuics MIOJIHO U YBEPEHHO npernojaBaTesns
OTBETHUJ Ha OTBEYaJl Ha BOIIPOCHI ayJIUTOPUHU
BOIIPOCHI npernojaBaTens u oOyJaromuiics He
MpenoaaBaTels u ayJIuTOpUH OTBETHUI
ayTUTOPUH

4.2.3. Kputepun ouieHMBaHHUSA BHINOJHEHHUS TPEHUPOBOYHOM PadoOTHI

TpenupoBounast paboTa BBIIOJIHSETCS MOCJIE U3YYEHHUS TEOPUHU IO TEME.
PazgaeTcs ee TEKCT, U BBINOIHSIOTCA 3aJaHUs B Iapax, rpynmnax, HHAUBUAYaIbHO.
ITpenogaBaTens KOHTPOJUPYET OOBEM BBINOJIHEHHOM pabOThl, MPaBUIBHOCTD,
OTBEYaeT Ha 3aJaHHble BOIpochl. I[Ipy HEOOXOOUMOCTH HEKOTOpPbIE 3aJaHus
BBIIIOJIHAKOTCSL HA JIOCKE. YUalluecs CaMH ONPENENsSOT YPOBEHb YCBOCHUS, TEMII
paboThl, OLIEHUBAIOT CBOIO AESTEIBHOCTh. 3aTEM yUYalIUECs 3aLUIIAIOTCS IO TEME
Ha CBOEM YpOBHE. A MMEHHO: BBIIOJIHSAIOT 3aJaHusl W3 3TOM e paboThl MO
YKa3aHUIO IIPENO1aBaTells.

OneHka «yJOBJIETBOPUTEIBHOY» CTABUTCS, €CJIU 0€3 OINOOK BBINOJIHEHO 2-3
3aJlaHus U3 IIEPBOTO YPOBHS;

OLICHKA «XOpOLIO» CTaBUTCA, €CJIM Y4YallMiCs BBINOJHSAET 3aJaHus U3
BTOPOI'O YPOBHS;

OLIEHKAa «OTJIMYHO» CTABUTCA, €CIU ydaliuiicss 6e3 ommbOoK CrpaBisieTcs ¢
3aJIaHUSIMHU TPETHETO YPOBHSI.

4.2.4. Kputepuu olleHUBAHUSA CAMOCTOSTEJIbHON W
BHEAyIUTOPHOM PadOTHI 00yYaAOUIUXCS

BueaynutopHas camocrtosdTenbHas pa0oTa OLIGHMBAETCS TaK XKe, Kak |
oObIyHast KOHTpoJbHast pabora. OTMETKa «OTJIMYHO» CTaBUTCA B CIEIYIOIIUX
ciydasix: paOoTa BBINOJIHEHA IIOJIHOCTBIO, B JIOTHUECKUX PACCYKICHHUIX U
000CHOBaHHAX HET MPOOETOB MU OIIMOOK, B PEHICHHMH HET MaTeMaTH4YEeCKHX
omunOOK (BO3MOXKHA OJJTHA HETOUYHOCTbh, OMHCKA, KOTOpasi HE SIBJSETCS CIEICTBUEM
HE3HAHUSI WM HENOHMMaHus ydeOHoro wmatepuana). OTMETKa «XOpOIIO»
CTaBUTCS, €CJIM pabOTa BBIINOJIHEHA IMOJHOCTHIO0, HO 00OOCHOBAHUS 1IAroB PEIICHUs
HEJOCTAaTOYHBI, JOMyIIeHa OJHAa OMMOKAa WM JBAa-TPU HENOYETa B BBIKIAAKAX,
yeprexax wuiau rpadukax. OTMETKa «yJOBJIETBOPUTEIBHO» CTaBUTCS, €CIHU
JoTyIIeHo Oosee oHOM omMOKM Uiy Oosiee ABYX-TPEX HEJOUETOB B BBIKJIAJKAX,
yepTekax WM rpadukax, HO ydallMiics BiajeeT 00sf3aTeNbHbBIMU YMEHUSIMH IO
npoBepseMoii Teme. Pabota cuntaercsi HEyAOBICTBOPUTEIBHOM, €CIH JIOMYIEHbI
CYIIECTBEHHBIE OIIMOKH, MTOKA3aBIIUe, YTO YYaIIMCs HE BIaJeeT 0053aTeIbHbIMU
3HaHUSMHU T10 JAHHOM TeMe B IOJIHOM Mepe.

O6mas kiaccudukaiys oumooK.

1. I'pyObie ommoOKu:
o Hesnanue onpenenenuit, TeopeM, HopMyI, CUMBOJIOB, €IUHUIL

U3MEpEHUS;

o Heymenue BbIACTUTE B OTBETE TJIABHOE;
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o Heymenue mnpumeHsATh 3HAHWS, aITOPUTMBI TIPU PEIICHUH
3azad;

° HeyMenue nenath BHIBOJBI U O0OOIIICHUS;

o Heymenue untath u CTpOUTH TpaduKy;

o Heymenue monb30BaThCsi TMEPBOMCTOYHUKAMH, YICOHHKOM,
CIIPaBOYHUKAMU;

o [ToTepst KOpHS UM COXpaHEHHE MTOCTOPOHHETO KOPHSI,

o Or6packiBanue 0e3 0OBICHEHUN OJHOTO U3 KOPHEH;

o BrraucnutenbHpie OMMOKH, €CTTH OHU HE SIBIISTFOTCST OTIMCKAMU;

o Jlorudeckue OmmuoOKy.

2. Herouynocru:

o Herounocts popMynupoBOK, onpenesIeHH N, MOHATHH;

° Henonneiil 0XBaT CBOMCTB WJIM OCHOBHBIX MPU3HAKOB MOHSTHS;

o 3aMeHa HEKOTOPBIX OCHOBHBIX MPU3HAKOB BTOPOCTEEHHBIMU;

o HepaunvoHanbHble METOIBI PELICHUS WM  HUCIOJIb30BaHUs
CIIPAaBOYHOM U JIPYTOM JIUTEPATYPHI;

o Heymenue pemiats 3a1auu, BBIIOJHATD 3a/1aHKs B OOILIIEM BUJIE.

3. Henouertsr:
o HepaunonanbHbie mpueMbl BBIYUCIEHUHN U TPEOOPa30BaAHUIA.

4.2.5. Kputepuu ouleHUBAHUA UHAUBUIYAJTBHOTO MPOEKTA

1. CnocoOHOCTh K CaMOCTOSATEIBHOMY INPUOOPETEHUIO 3HAHUNM U PELICHUIO
npoOJieM, IpOSBIAIONIAsiCs B yYMEHMM IIOCTaBUTh INpodieMy M BbIOpATh
aZleKBaTHbIE CIOCOObI €€ pellleHus, BKIYas MOUCK U 00paboTKy MH(popManuu,
(GbOpMyYIMPOBKY BBIBOJAOB W/WIW OOOCHOBAaHHE W pPean3aIfio/ampoOamo
OPUHATOTO pelIeHHus, OOOCHOBAaHWE M CO3/JaHHME MPOTHO3a, MOJENH, MAaKeTa,
00BbeKTa, TBOPUYECKOTO pPELICHUS U T. M. J[aHHBIA KpUTEpHil B LEJIOM BKIIOYAET
OTICHKY C(hOPMHUPOBAHHOCTH TIO3HABATEIHHBIX YICOHBIX IEHCTBUA.

2. CpopMupOBaHHOCTD IIPEAMETHBIX 3HaHUU " Croco60B
JEHCTBUM, MPOSABIISAIONIASACA B YMEHUH PACKPBITh COJIEp:KaHne padOThl, TPaMOTHO U
00OCHOBaHHO B  COOTBETCTBUM C  paccMaTpuBaeMod  IpoOseMoi/TeMon
UCIIOJIb30BaTh UMEIOIIMECS 3HAHUS U CIIOCOOBI 1EUCTBUM.

3. CpopMHpPOBAaHHOCTh  PETYJIATUBHBIX  JACUCTBUM, MPOSABIAIOLIASACA B
YMEHUU CaMOCTOSATENIBHO IUIAHWPOBATh W YINPABIATH CBOECH I103HABATEIBHOU
JEATEIbHOCTBI0 BO BPEMEHH, HCIIONB30BAaTh PECYPCHBIE BO3MOXHOCTH IS
JNOCTUKEHUS 1IeJIed, OCYIIECTBISATh BbIOOpP KOHCTPYKTHBHBIX CTpaTeruii B
TPYIHBIX CUTyalUsIX.

4. CpopMupOBaHHOCTh KOMMYHHKATHUBHBIX JIEHCTBUH, MPOSIBISIIOIIASCS B
YMEHHUH SICHO HU3JIOKUTh M O(OPMHUTH BBIMIOJHEHHYIO paboOTy, MPEACTaBUTH €€
PE3yNbTATHI, ApPTYMEHTUPOBAHO OTBETUTH HA BOIPOCHI.

Pe3ynbpTaThl BBINOJHEHHOIO IMPOEKTa MOTYT OBITh ONMCaHbl Ha OCHOBE
MHTErPAJIbHOTO (YPOBHEBOI'O) MOIX0/1a MJIM HA OCHOBE aHAJMTUYECKOr0 MOIX0/1a.
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[Ipu oLleHMBaHUY PE3YyJIbTATOB BBINOJHEHUS NPOEKTa BBIBOJ 00 YpOBHE
c(OpPMUPOBAHHOCTH HABBIKOB IIPOEKTHON JEATENIBHOCTH JIEJIAETCSI HAa OCHOBE
OLICHKM BCEH COBOKYIHOCTM OCHOBHBIX OJJIEMEHTOB IpO€KTa (MpOAyKTa U
HNOSICHUTEIIbHOW 3allUCKH, OT3bIBA, NPE3CHTAlMM) IO KaXIOMY M3 YETBIPEX
HAa3BaHHBIX BBIIIEC KPUTEPUEB.

IIpy 5TOM B COOTBETCTBMM C NPUHSATOW CUCTEMOM OLEHKHU IIEIECO00pa3HO
BBIIENATh  J1BA  ypOBHA  CHOPMUPOBAHHOCTH  HABBIKOB  MPOEKTHOU
JeSITEIbHOCTH: 0a30BbIi 1 MOBBIIICHHBIN. | TaBHOE OTIMYME BBIICTIEHHBIX YPOBHEN
COCTOUT B CTEMEHH CaMOCTOSITEIIbHOCTH O0YYaroIIerocsi B XOJ€ BBINOJIHEHUS
OpOEKTa, MOSTOMY BBISIBICHHE M (QHUKCAlUs B XOJA€ 3alUThl TOrO, YTO
oOy4aromuicss CHocOOEH BBIMOJIHATh CAMOCTOSTENBHO, @ YTO — TOJBKO C
MIOMOILBI0 PYKOBOJMTENS IPOEKTA, SBIAKOTCS OCHOBHOW 3aJadeid OLEHOYHOU

JACATCIBbHOCTH.

Hwxe npuBOOUTCA NPHUMEPHOE COIAEPKATEIBHOE OIKUCAaHUE
Ka)KZI0r0 U3 BbIIIEHAa3BaHHBIX KPUTEPUEB:

ypOBHI/I C(l)OpMHpOBaHHOCTI/I HaBbIKOB HpOGKTHOﬁ JACATCIBbHOCTHU

Kpurepun v v
paTep BasoBrrit TToBBIIIEHHBIHI
CaMocCTOATeIbHOE Pabora B 11eJIOM CBUICTEIBCTBYET O Pabora B 11e110M CBHIECTEIBCTBYET O CIOCOOHOCTH
npuoOpeTeHue CIIOCOOHOCTH CaMOCTOSATENBHO C CaMOCTOSTEIIFHO CTABUTH MPOOJIEMY U HAXOIUTh

3HAHUH U pelICHue
mpooiieM

OTIOPO¥i Ha TIOMOIIH PYKOBOTUTEIS
CTaBHUTH NPOOJIEMY U HAXOIUTH ITyTH €€
PEILICHHUS; IPOJAEMOHCTPHUPOBaHA
CITOCOOHOCTH IPHOOPETATh HOBBIE
3HAHMSI W/UIH OCBaNBaTh HOBBIE
CcrocoObI JEHCTBUM, TOCTHIaTh 0OJIEE
rI1yOOKOTr0 IOHUMAHHUS U3yYCHHOTO

MyTH €€ PEIICHUS; TIPOJICMOHCTPUPOBAHO
CBOOOJTHOE BIIZICHNE JIOTHYECKUMHE OTICPAIIHIMH,
HaBBIKAMHU KPUTHYECKOTO MBIIIUICHUS, YMEHUE
CaMOCTOSITENTEHO MBICIIHTE;
MIPOIEMOHCTPHPOBaHA CITIOCOOHOCTE Ha ITOH
OCHOBE NIPHOOpETaTh HOBBIC 3HAHUS ¥/VITH
0CBauBaTh HOBBIE CIIOCOOBI AEHCTBUM, TOCTHIATh
OoJiee riy0OKOro MOHUMAaHUS! MPOOIIEMBbI

3HaHue npeameTa

[IpoaeMOHCTPHPOBAHO MOHUMAHHUE
COZIepKaHHUs BHIMOJIHEHHO paboTsl. B
paboTe 1 B OTBETax Ha BOIIPOCHI 110
COZCPXKaHHIO pabOThI OTCYTCTBYIOT
rpyOble OUTHOKH

IIponemoHCTpHPOBaHO CBOOOIHOE BIIAJICHUC
MPEMETOM MPOCKTHOH NesTenbHOCTH. OmnoKu
OTCYTCTBYIOT

PerynsituBHbIC IIpogeMoHCTPUPOBAHBI HABBIKU Pabora TmiatensHO CITaHUPOBAHA U
JIEACTBUS OTIPE/ICIICHUS TEMBI U TUITAHUPOBAHUS MOCJIEIOBATEEHO PEaIM30BaHa, CBOCBPEMEHHO
paboTsl. PaboTa moBeneHa 10 KOHIA U MIPOKICHBI BCE HEOOXOAMMBIE ITAITBI O0CYKICHUS
MPEACTaBICHa KOMHCCHH;, HEKOTOPBIC 1 npeactaBieHus. KOHTPOJIb 1 KOppeKIus
STarbl BBIIOIHSIMCH IO KOHTPOJIEM H | OCYIIECTBIISIINCH CAMOCTOSTCIEHO
[IpH OJAEPIKKE pyKoBoauTesst. Ilpu
9TOM IPOSIBISIOTCS OTACIIbHBIC
3JIEMEHTHI CAMOOLIEHKHU U
CaMOKOHTPOJISI 00y4JaIoIIerocs
KommyHukarms [IpogeMoHCTPUPOBaHBI HABBIKU Tema siCHO ompe/iesicHa U TOSICHEHA.

odopMIIeHHS IPOSKTHOW pabOTHI U
MOSICHUTENIbHOM 3alMCKH, a TAKXKe
MOJATOTOBKU IPOCTOM MPe3eHTalHH.
ABTOp O0TBEYaeT Ha BOMPOCHI

Texkcr/coo0mIeHne X0pomo CTpYKTYPHUPOBaHbI.
Bce MbICTH BBIpaXKeHbI SICHO, JIOTHYHO,
MOCJIE/IOBATENILHO, apTYMEHTHPOBAHO.
Pabora/coo0rieHue BEI3BIBAET HHTEPEC. ABTOP
CBOOO/IHO OTBEYAET Ha BOMPOCHI

Pemenue o TOM, YTO IIPOCKT BBIIIOJHCH Ha IIOBBINICHHOM YPOBHC,

IIPUHUAMAETCS MPU YCJIOBUHU, YTO HA TAKOM YPOBHE BBINOJIHEH KAXKIBIA HU3 TPEX
IPEABABISIEMBIX KpUTEPUEB. PelieHne o ToM, 4TO MPOEKT BBINOJHEH Ha 0a30BOM
YPOBHE, IPUHUMAETCS IIPU YCJIOBUH, YTO TaKas OLIEHKA BBICTABIICHA IO KAXIOMY
U3 NPEIBABISEMBIX KPUTEPUEB U TaHBI OTBETHI HA BOIIPOCHI.


https://nsportal.ru/shkola/obshchepedagogicheskie-tekhnologii/library/2012/12/16/primernye-kriterii-otsenki-proekta
https://nsportal.ru/shkola/obshchepedagogicheskie-tekhnologii/library/2012/12/16/primernye-kriterii-otsenki-proekta
https://nsportal.ru/shkola/obshchepedagogicheskie-tekhnologii/library/2012/12/16/primernye-kriterii-otsenki-proekta
https://nsportal.ru/shkola/obshchepedagogicheskie-tekhnologii/library/2012/12/16/primernye-kriterii-otsenki-proekta
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Takum 00pa3oM, KadyecTBO BBIIIOJIHEHHOTO TMPOEKTa W MpeiJiaraeMbli
HOJXO0/ K ONHMCAHUIO €TO Pe3yJIbTaTOB MO3BOJISIIOT B LIEJIOM OIICHUTH CIIOCOOHOCTD
o0y4aromuxcsi MPOU3BOAMTH 3HAYMMBIN Ui ce0st W/WiaM JUIs JpYyrux JoAen
IPOAYKT, HAJIU4YHe TBOPYECKOTO IMOTEHIIMANa, CIIOCOOHOCTh TOBECTH €0 [0
KOHIIa, OTBETCTBEHHOCTD U JIPYT'He JIUYHOCTHBIE KauecTBa.

PesynbraThl BBITTOJIHEHUS WHIMBUYaJIbHOTO pOeKTa MOTYT
paccMaTpuUBaThCS KaK  JOMOJHHUTEIBHOE OCHOBaHHE TMPU MPOMEKYTOUHOM
aTTecTalluid. AHAJIOTUYHBIA TOAXOJ, COMPOBOXKIAIOUIMIICS Oojee eTalbHbIM
OMMCAaHUEM KPUTEPUEB WM BBEACHHEM CIEIUANBHBIX KPUTEPHUEB, OTPAXKAIOIINX
OTJICIbHBIE ACTIEKTHl MPOECKTHOW NEATEIbHOCTU (Hampumep, chopMHUPOBAHHOCTH
YMEHMM pemaTh MNpoOJeMbl, WIM yMEHUH paboTaTh ¢ HHPOpMaAIUEH, wWin
OTJICNbHBIX KOMMYHHKATUBHBIX KOMIIETEHILIUN), MOXET MCIOJIb30BaThCI B
TEKyIlIeM y4eOHOM Ipolecce Mpyu 00yUeHUH HaBbIKaM OCYIECTBICHUS MPOEKTHON
NesTenbHOCTH. [IpM MCMONb30BaHUM JAETANU3UPOBAHHBIX WM  CIEIUAIBHBIX
KPUTEPHEB 110 KAKIOMY M3 BBIJICIICHHBIX KPUTEPUEB Pa3pabaThIBAIOTCS OT/IEIbHBIC
IIKaJIbl ¥ IPUBOJIUTCS UX KPUTEPUAIBHOE OTIMCAHUE.

4.2.6. Kputepuu olleHUBAHNS BbINOJHEHUS (IOMANIHEH) KOHTPOJIbLHOM
padoThI (s 3204HOH (POPMBI 00yUEeHUA)

COTIIUIHOY «XOPOHIO» «yJIOBJIETBOPUTEIHHOY» | «HEYIOBJIETBOPUTEIHLHOY
TIOJTHOE U MOJTHOE 1 YaCTUYHO MTPaBUIILHOE (momarnrHsis)
MPaBIIIbLHOE NpaBUIbHOE BBITTOJIHEHUH 3a/IaHUH | KOHTpOJbHas paboTa He
BBITIOJTHEHUE BBITIOJTHEHUE (momarHei) peocTaBieHa
3a1aHUI 3a1aHUI KOHTPOJILHOM paboTHl, CTYACHTOM WU
(momarrHek) (momarnrHeit) HEKPUTHUYECKHE MTOJTHOCTBIO HE
KOHTPOJIBHOU KOHTPOJIBHON oIOKH B COOTBETCTBYET
paboThI, TPaMOTHOE paboTHI, odopmIIeHUH PaboTHI, TpeOOBAHUSM,
MIOCTPOCHHE HE3HAUUTENbHbIE JIOTIOJTHUTEIIbHbIE NPEIbBISEMBIM K €€
OTBETOB, OLIMOKHU 1 Hay4YHbI€ HCTOYHUKU o OpMIIEHHUIO U
odopmienue MOTPELIHOCTH B HE UCIIOJIB30BAITUCH COJIEPKAHUIO
pabOTHI B TIOJITHOM oopmIteHUH
COOTBETCTBUHU C paboThI,
peIbABIIEMBbIMU JIOTIOTHUTEIIbHbIE
TpeOOBaHUAMU Hay4HbIE HCTOYHUKH
UCIIOJIb30BaHNE HE UCTOJIb30BAIHCh
JOTIOTHUTEIBHBIX
Hay4YHBIX
UCTOYHHUKOB

4.2.7. Kputepuu olleHUBAHUS 3HAHUM U YMEHHMH 110 UTOraM
OCBOCHUSI JUCHUIIIMHBI

IIpn oneHuBaHMM DHK3aMEHAIMOHHOTO OTBETA YYMTBIBAETCA YPOBEHB
NOHMMAaHHUS U CTENEHb YCBOCHHS TEOPUHU Kypca, YPOBEHb 3HAHHS (PAKTHUECKOTO
MaTepuaiga B 00beMe MpPOrpaMMbl, MPaBUIBHOCTH (POPMYIUPOBOK OCHOBHBIX
NOHATHM M 3aKOHOMEPHOCTEM, JIOTMKA, CTPYKTypa M T'PaMOTHOCTb W3JI0KCHUS
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BOIIPOCA, MCIOJIb30BAaHUE NPUMEPOB MO JaHHOW MpoOjeMe, YMEHHE CBs3aTh

TCOPUIO C IMPAKTHYCCKHM IIPUMCHCHHCM, YMCHHC CACJIATb BBIBO/JbI,

OTBCTUTDH HA JOIIOJIHUTCIBbHBIC BOIIPOCHI.

yMEeHUe

O6HII/IMI/I KPUTCPpUAMHU, OIPEACIIAIOIMMU OLCHKY 3HAaHUH Ha 9K3aMCHE,
SIBIIAKOTCA:
«OTIIMIHOY «XOPOIIO» «YIOBJICTBOPUTEIHHOY «HCYIOBIICTBOPHUTEIIBHOY
CTYJEHT CTYIICHT CTYIICHT IEMOHCTPUPYET CTY/ICHT HE 3HACT 3HAYUTEIBHYIO
JIEMOHCTPHUPYET JIEMOHCTPUPYET oOIre 3HaHUS OCHOBHOTO | YacTh MPOrpaMMHOTO MaTepHaa,
riryboKoe M ITpoYHOe JIOCTaTOYHO IOJTHOE Mmarepuaina 6e3 yCBOCHUs JIOITYCKAeT CYIIECTBEHHBIC
YCBOCHHE 3HAHUIA 3HaHHE HEKOTOPBIX CYIIECTBEHHBIX | OIIMOKHU B ITPOIIECCE U3JIOKEHNUS,
MPOTPaAMMHOTO MPOTPaAMMHOTO MOJIOKEHUH, hopMynupyer HE 3HACT ONpe/IeICHHH, TEOpeM
MaTepuana, MaTepuana, OCHOBHBIE IMOHSTHS, HO C
HCUepIIbIBAOIIEE, rpaMOTHOE HEKOTOPOH HETOYHOCTEIO,
MTOCTIEIOBATENBHOE, M3JI0KEHUE 3aTpyIOHSIETCS B
TPaMOTHOE U MaTepHasa 1o MIPUBEIICHUH TIPIMEPOB
JIOTHYECKH CTPOIHOE CYIIECTBY,
H3JI0XKEHNE, OTCYTCTBUE
MIPaBUIBHOCTD CYIIECTBEHHBIX
(hOpMYITHPOBOK U HETOYHOCTEH B
3aKOHOMEPHOCTEH, (hopMyIHpOBKax
HCIIOJb30BaHUE MIOHATHUH, yMeeT

NIPUMEPOB, YMEHHE
c/1enaTh BBIBOJIBI 110
M3JaraeMoMy
MaTepHuay

C/Ienarth BBIBOJIBI IO
H3/1araeMomMy
MartepHay, Ho IpH
9TOM HEZOCTaTOYHO
HOCTIeZIOBATEIBHO U
JIOTUYECKHU H3J1araet
MartepHa, He
HPUBOIUT IIPUMEPEL,
JOIyCKaeT
HEKOTOpbIC
HETOYHOCTH B
(opMyIHpOBKaxX
MOHATHUI
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Jluer perucrpannu u3MeHeHUil K padoyeil mporpaMMe IUCHUIIHHBI

IToamuce
Hara Homepa JloKkyMeHT, Ha OCHOBaHUH

Ne . pa3paboTurka

BHECEHUS M3MEHEHHBIX KOTOpPOTO BHECEHBI CopepxaHue U3MEHEHH .

/T . paboueit

U3MCHCHHUU JIUCTOB U3MCHCHUA
IIPOrpaMMBI
1 11 sHBaps 2 IIporoxon ot 11 sHBaps 2019 OOHOBIIEHNE MaTEpHAJIOB B pa3zieie
' 2019 r. r.Ne 5 «3.3. UudopmanmonHoe obecrieueHne 00yIeHUs» —
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