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1. ITACITIOPT ITPOI'PAMMBI YYEBHOI'O TIPEIMETA

1.1. O0sacTh NPUMEHEHUS] MPOTPAMMbI

Pabouas mporpamma yuebHoro npeameta «MaTemaTtuka» sSIBISETCS YaCThIO
00pa30BaTeIbHON MPOTPAMMEI B COOTBETCTBHH C:

— @enepalbHBIM TOCYJApCTBEHHBIM O0pa30BaTEIbHBIM CTaHAAPTOM IIO
CHEUAIbHOCTH  CpeJHEro  mnpodeccuoHalibHOro  obpazoBanusi  33.02.01
«Dapmanua» (ITpuxaz Ne 449 ot 13.07.2021 «OO0 ytBepxkaeHuu (enepaibHOTO
roCyJIapCTBEHHOI0 00pa30BaTeIbHOr0 CTaHIApTa CPelHEro NpodeccuoHaIbLHOTO
obOpazoBanus 1o crnenuanbHocTH 33.02.01 dapmarnus»);

— @ezepanbHbIM TOCYAAPCTBEHHBIM O00pa30BaTENIbHBIM CTAHIAPTOM 10
npodeccun 18.01.34 «JlaGopaHT MO KOHTPOJIO KadyecTBa ChIPbS, PEAKTHUBOB,
MIPOMEKYTOUHBIX TMPOJYKTOB, TOTOBBIX MPOIYKIIMH, OTXOJOB MPOU3BOACTBA (IO
orpacisam)» (IIpukaz MunncrepctBa mpocsemenus Ne@60 ot 15.11.2023 «O6
yTBEpKJIeHUH (eaepabHOTO TOCYJIaPCTBEHHOTO O0pa30BaTEIBHOTO CTaHAapTa
cpennero npodeccuoHanpbHOro odpaszoBanus no npodeccun 18.01.34 «Jlabopant
M0 KOHTPOJIIO KAYECTBA CHIPhS, PEAKTUBOB, MPOMEKYTOYHBIX MPOTYKTOB, TOTOBBIX
MPOAYKIIUHU, OTXOJI0B TPOU3BOJICTBA (T10 OTPACIISIM)»);

— @enepanbHBIM TOCYAApCTBEHHBIM  00pa3oBaTeNbHBIM  CTAaHAAPTOM
cpeanero obmiero oopazoBanus (Ilpukasz Ne 413 ot 17.05.2012 «OO6 yTBepKaeHUM
benepabHOro rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTAHIapTa CPEIHETO OOIIETOo
0o0pa3oBaHUs).

PaGouas nporpamma cocTtaBieHa ¢ y4ETOM:

— TpPUMEPHOM OCHOBHOM oOpazoBatenbHOU mporpammbel CIIO (ITOOII),
ytBepxkaeHa [lpukazom Ne II-41 or 28.02.2022 Munnpocseunienus Poccun u
OI'bOY AIIO UPIIO (peructpauuonubsiii Homep 39, mporokonr @YMO Ne 5 or
01.02.2022 r.);

— (denepanpHOIl 00pa30BaTEIBLHON MPOTPAMMBI  CPEIHETO  OOIIETO
obpazoBanus (OOII COO), yreepxaeHnoit [Ipukazom Munnpocsemienust Poccun
Ne371 or 18.05.2023 r.

1.2. MecTto mnpeamera B CTPYKType OCHOBHOH mpodeccHoHaIbHOI
0o0pa3oBaTeJIbHOM NPOrPaMMBbI

PabGouass mporpamMma oOTHOCHUTCS K 0O0IIe00pa3oBaTeIbHOMY MUKy —
obsi3atenbHbIe yueOHbIe npeameTsl (OVYII).

1.3. ATTecTanusi npeamMera

Peanuzanus IIpOrpaMMBbI y4e0HOTO npeamera «MaremaTtuka»
COIPOBOXKJIAETCS TEKYIIMM KOHTPOJEM YCIEBAEMOCTM U IIPOMEXYTOYHOMN
aTTecTauuei.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS HAa yUEOHBIX 3aHATHSIX.

Texymmii KOHTPOJIb YCIEBAEMOCTU MPOBOAMUTCS B (pOpMax: OMpoc, OLEHKa
BBIITOJTHEHUS 33JaHUs HAa NPAKTHYECKOM 3aHSATUU, BBIIIOJIHEHWE NHCHBMEHHOTO
3a/IaHUS HA 3aHATUN, TECTUPOBAHUE U JIP.



IleproaAMYHOCTB TEKYILETO KOHTPOJIS YCIIEBAEMOCTH: KaXKI0€ IPAKTUYECKOE
3aHATHE.

[TopsnoK mpoOBENEHUS TEKYLIETO KOHTPOJI YCHEBAEMOCTH OIPENEISIETCS
paboyuMu MaTepualaMH MpernoAaBaTens, pa3padaThbIBAEMbIMHU JJIs MPOBEACHUS
YPOKOB.

N3yuyenue npeaMera 3aKaHUMBAETCS IPOMEKYTOUHOM aTTecTanuei B hopme
’K3amMeHa B 1 M 2 ceMmecTpax MEpBOTO Kypca MpU OOyYEHUH IO MPOrpamme,
KOTOpasi yCTaHOBJICHA YYEOHBIM IJIAHOM.

DK3aMeH NMPOBOJIUTCS B JIEHb, OCBOOOXACHHBIIN OT APYTUX BUJIOB 3aHATHUI.

[Topsimok mpoBelneHUs dK3aMeHa ompezensercs (QOHIOM OLIEHOYHBIX
CPEACTB IO IPEAMETY.

1.4. Kosim4ecTBO 4acoB HA OCBOEHHE NMPOrPaMMBbl IpeAMeTa

O0BEM 00pazoBaTeNbHON MPOrpaMMbl yueOHOTo npeameTa 172 gaca, B ToM
51 (i (K

— 00BEM paboTHI OOYJAFOIIINXCS BO B3aUMOJICHCTBUY C TIpernoiaBarenieM 154
yaca;

— caMocTosTeNIbHas paboTa oOyuaronuxcs 18 yacos.

2. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O
NPEAMETA

B pe3ynbpraTe wu3yueHus mpeameTa y 0OydYaromerocs JIOKHBI OBITh
c(hOpMHUPOBAHBI INYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE PE3yJIbTATHI.

2.1. JIMYHOCTHBIE Pe3yJabTATHI

JImuHOCTHBIE  pe3yJIbTaThl  OCBOCHMSI ~ OCHOBHOW  00pa3oBaTesbHOMN
MPOrPaMMBbI TJOCTHTAIOTCS B €AMHCTBE YU4E€OHOU U BOCIUTATEIHHOU NEATETLHOCTH
OpraHu3aluy,  OCYIIECTBISIOMIE  0Opa3oBaTeNbHYK  JEATE€NbHOCTb, B
COOTBETCTBUM  C  TPAAUUHUOHHBIMU  POCCUMCKUMH  COLHOKYJIbTYPHBIMH,
WCTOPUYECKUMU H JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, MPHUHSATBIMA B
oOLIEeCTBE NpaBWJIAMHM M HOPMamMu MOBEAEHHS, U CHOCOOCTBYIOT ITpOLiECCaM
CaMOIIO3HAHUS, CaMOBOCIIUTAHUS W CaMOPA3BUTHUSA, PA3BUTUS BHYTPECHHEHU
MO3ULAH JINYHOCTH, NATPUOTU3MA, IPAXKIAHCKOW OTBEHHOCTH, YBAKEHUS K NTaMSTH
3ammMTHUKOB OTedecTBa U noasuraMm ['epoeB OTeuecTBa U cTapiiemMy MOKOJIEHUIO,
3aKOHY W MPABOMOPSJIKY, TPYAY, B3AUMHOI'O YBOXKEHHS, OCPEKHOTO OTHOIIECHUS K
KyJbTYPHOMY HAaCJEAUIO U TPAJAUIUSM MHOTOHAILIMOHAIIBHOTO Hapoaa Poccuiickoi
denepanuu, IPUPOJIE U OKPYKAIOIIEH cpelie.

JImuHOCTHBIE  pe3yJIbTaThl  OCBOCHMSI  OCHOBHOM  00pa3oBaTesbHOM
MpPOrpaMMbl  OOYYAIOIUMUCA JOJDKHBI OTpakaThb TOTOBHOCTh W CIOCOOHOCTH
OoOy4Jaromuxcs PyKOBOACTBOBAThCA C(HOPMUPOBAHHONW BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOM NEHHOCTHBIX OpPHUEHTALMM, NO3UTUBHBIX BHYTPEHHHUX
yOXKIIEHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
o0l1leCTBa, paclIMPEHUE KU3ZHEHHOTO OIbITa U OMNbITA JACATEILHOCTH B MPOLIECCEe
peanu3alri OCHOBHBIX HAINPAaBICHUN BOCIUTATENBHON JIESITEIBHOCTH, B TOM
YUCJIE B YACTH:



JI2. TlatpmoTWueckoro BOCHUTAaHUS: CPOPMUPOBAHHOCTh POCCHUICKOMN
IrpaXJaHCKOM UAECHTUYHOCTH, YBAXKEHHUS K MPOLIIOMY U HACTOSIIEMY POCCUUCKOU
MaTeMaTUKH, IEHHOCTHOE OTHOIICHUE K JOCTHKEHUSM POCCUUCKUX MATEMAaTHUKOB
U POCCUWCKOM MATEMATHYECKOW IIKOJbI, WCHOJIb30BAHWE OSTHUX JOCTHKECHUU B
JPYTUX HayKaX, TEXHOJIOTHUAX, C(hepax SIKOHOMUKHU;

JI3. JlyXOBHO-HPaBCTBEHHOTO  BOCIHWTAHUS: OCO3HAHUE  JyXOBHBIX
IIEHHOCTEeW POCCUUCKOTO Hapojaa, cPOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWUS,
ATUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKECHUM
HayKH, B TOM YHCJIE MAaTEMATHKHU, U JACSITEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJIa B TTIOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

JI4. DcreTndeckoro BOCHUTAHUS: SCTETUYECKOE OTHOIIEHUE K MHUPY,
BKJIIOYAsl JCTETHKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEelIeHU, PpacCyXJI€HUI, BOCHPUUMYUBOCTh K MAaTE€MaTUYECKUM acIleKTaM
pa3JIMYHBIX BUJOB UCKYCCTBA;

JI5. ®uznyeckoro BOCHUTAHUA: C(HOPMUPOBAHHOCTH YMEHUS NPHUMEHSITh
MaTeMaTU4YEeCKHe 3HaHUS B MHTEpecax 3J0pOBOro u 0e3omacHOro odpasa >KW3HH,
OTBETCTBEHHOE OTHOILUIEHHWE K CBOEMY 3[0pOBbIO  (310pOBOE MHUTAaHHE,
cOQIAaHCUPOBAHHBIA PEXUM 3aHATUA U OTAbIXa, peryjspHas Qu3ndecKas
aKTUBHOCTB), (PU3MYECKOE COBEPIICHCTBOBAHWE TMPU 3aHATHUSX CIIOPTUBHO-
03JOPOBUTENBHOM IESTENBHOCTHIO;

JI6. TpyaoBoro BOCIHWTaHHS: TOTOBHOCTh K TPYIy, OCO3HAaHWE LIEHHOCTH
TPYIOJIIOOUS, UHTEPEC K Pa3IMuHbIM cepaM mpodeccuoHaTbHOU AESTENbHOCTH,
CBSI3aHHBIM C MATEMATUKOMN U €€ MPUII0KEHUSIMH, YMEHUE COBEPLIATh OCO3HAHHBIM
BBIOOp Oynmyiiel nmpogeccuu U peain30BbIBaTh COOCTBEHHBIE YKM3HEHHBIE TUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUHU MPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HalpaBJICHHOCTH;

JI7. Dxonoruueckoro BoOCHUTaHUS: CHOPMUPOBAHHOCTH HKOJIOTUUECKOM
KYJbTYpbl, TMOHUMAHUE BIUSHUS COLMAIBHO-PKOHOMUYECKUX TMPOIIECCOB Ha
COCTOSIHUE MPUPOJHON M COLMAIIBHOM CpeJibl, OCO3HAHUE TJI00ATILHOTO XapaKTepa
AKOJIOTUUECKUX MPOOJIeM, OpUEHTAIlMS HA MPUMEHEHHE MaTeMaTUYECKUX 3HAHUI
JUTSL pEIICHMsI 3a/1a4 B 00JIaCTU OKPYXKAIoIel Cpe/ibl, TUITAHUPOBAHUE TIOCTYNIKOB U
OLICHKH MX BO3MOKHBIX MMOCIEACTBUN JIJIs1 OKPYKAIOIIEH CPEIbl;

JI8. lleHHOoCTH HAY4YHOTO MO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM
MPAKTUKH, TMOHUMaHWE MaTEMaTHYECKONM HayKu Kak cdepbl YeIoBeUeCcKOu
JIEATEIIbHOCTH, 3TAroB €€ pa3BUTHUS M 3HAYUMOCTH JJIs PA3BUTHS LIMBUIIU3AIUHY,
OBJIQJICHUE SA3BIKOM MaTEMaTUKH U MATEMAaTHUYECKON KYJbTYpOil KaK CpeICTBOM
MMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JIEATEeIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

2.2. MeranpeaMeTHbIe pe3yJabTaThl

MeranpenMeTHble pe3yibTaTbl OCBOEHUS OCHOBHOM 00pa3oBaTesbHOMN
IIPOTrPaMMBbI TOJKHBI OTPaXKaTh:
[lo3HaBarenbHbIE YHUBEPCATIbHBIE YUEeOHbIE JEHCTBUSA



MI1. ba3oBsbi€ JIOTHYECKHUE IEUCTBUS:

BBISIBJISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEJIENICHMs] IOHATUN, YCTaHABINBATh CYLIECTBEHHBIN NMPU3HAK KIacCU(pUKALIIH,
OCHOBaHMSI /17151 0000ILEHHS U CPAaBHEHHUSI, KPUTEPUHU TPOBOJUMOTIO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIupoBaTb U  MpeoOpa3oBbIBATH  CYXACHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh ~ MAaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
poTUBOpeUMsl B (paKTax, NaHHBIX, HAOTIOJEHUSAX U YTBEPXKICHUAX, MpeaiaraTh
KPUTEPHUH JIJIs1 BBIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUIA;

JieJaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
MHYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTU4eCKHUX
yTBEpXKJEHUU (TpsiMble W OT MPOTHUBHOTO), BBICTPAUBATh AapryMEHTAIHIO,
MPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000OCHOBBIBATh COOCTBEHHBIC CYKJICHUS U
BBIBO/IbI;

BBIOMpATh CHOCO0 pelleHus y4deOHOM 3ajnauu (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIIEHHUs, BbIOMpaTh HaumOoJee MOAXONAIMHA C  Y4ETOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

M?2. ba3oBbIe UcciIeI0BaTEILCKUE IEUCTBU:

MCIIOJb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOEe, (OpPMHpPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO IO3UIMI, MHEHHE, IPOBOJUTH CAMOCTOSITENBHO CIUIAHWPOBAHHBIN
HKCIEPUMEHT, HCCIEA0BaHNE IO YCTAHOBICHUIO OCOOEHHOCTENH MaTeMaTHUYECKOTO
0o0BeKTa, SIBICHUS, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,
SBJICHUSIMH, TTPOLIECCAMMU;

CaMOCTOSITENILHO (hOpMyIMpOBaTh 0OOOIIEHUSI U BBIBOJBI MO pe3ysibTaTaM
IPOBEIEHHOIO  HAOJIOJIEHUs, MCCIEIOBAHUSA, OLEHUBATh  JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

MPOTHO3MPOBAaTh BO3MOXHOE pa3BUTHE INIpoLecca, a TaKKe BbIIBUTATh
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

M3. PaGoTa ¢ undopmaIuei:

BBISIBIISITH Je(hUIIUTHI HH(GOPMAIUH, TaHHBIX, HEOOXOJUMBIX JIJIsi OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BBIOMpPATh HHPOPMAIIHIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHPOPMAIMIO PA3TUYHBIX BHIIOB H
dbopM TIpeACTaBICHHS; CTPYKTypUpPOBaTh WHPOPMAIHIO, TMPEICTABIATh €€ B
pa3nuuHbIX hopMax, WTIOCTPUPOBATH TpadUIecK;

OLICHUBATH HaJEKHOCTD uH(popMauu 1o CaMOCTOSITEJIbHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMmyHUKaTHUBHBIE YHUBEpCATIbHbBIEC YUeOHbIC EHCTBUS:

M4. O6iieHue:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIIOBHSIMU
U LeNsIMHU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOK TOYKY 3pEHHUS B
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YCTHBIX W TMCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS MO XOAY pEIIeHHsS 3aJayH,
KOMMEHTHUPOBATH TIOJyYCHHBIN PE3yJIbTAT;

B X0/l 00CYKIEHUs 3a/aBaTh BOIPOCHI MO CYLIECTBY OOCYX/IaeMON TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pelIeHs, COIMOCTAaBIATh CBOU CYXJACHHUS C CYXKACHUSMH JPYIUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3iMYMe W CXOACTBO MO3ULUH, B KOPPEKTHOM (opme
(bopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

MPE/ICTABIIATh PE3YJIbTAThI PEIICHUS 3a]1a4H, SKCIIEPUMEHTA, UCCIEAOBaHMUS,
MIPOEKTa, CaMOCTOATENbHO BBIOUPATh (OpMaT BBICTYIUIEHUS C YYETOM 3ajad
MPEe3eHTallMK U OCOOEHHOCTEH ay TUTOPHUH.

MS5. CoBMmecTHas OeSITEILHOCTD:

MOHUMATh ¥ MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ WHIUBUAYaTbHOM
paboThl mpu pemeHun Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NESATEIHLHOCTH, TIAHUPOBATh OPTaHU3AIUI0 COBMECTHOW pPalOTHI, pacupeneisTh
BUIBl paboOT, JOrOBapuBaThCA, OOCYXAAaTh MpoIecc H pe3yiapTaT paldoThl,
00001IaTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B I'PYIIOBBIX opMax paboThl (00CYykJIeHUsI, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W HUHBIE), BBIINOJHATH CBOIO YacTh palbOThl W
KOOPAUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJ€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOETo BKJaJa B OOLIMN MPOAYKT MO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUSI.

PerynsarvuBHble yHUBEpCAIbHBIEC yUeOHBIE IEHCTBUS

M6. Camoopranuzanusi:

COCTAaBJIATH TJIaH, aJITOPUTM PEIICHUS 3a7]a41, BBIOUPATh CIOCOO PEIICHHUS C
y4€TOM HUMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATH BApUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAIUu.

M7. CaMOKOHTPOIb:

BJIAJETh HABBIKAMHM  IIO3HABAaTEIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyIbTATOB, BIAJETh
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelIeHUs
MaTeMaTH4YeCKON 3ajJaud; MPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh
MpU PEIICHUU 3a/Ja4id, BHOCUTh KOPPEKTHUBBLI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa IEJIW U YCIOBUSM, OOBICHATH
MPUYUHBI TOCTUKEHUS WIIM HEJAOCTHKEHUS PE3yJIbTaTOB JCSITEIIbHOCTH, HAXOAUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

2.3. IIpeameTHBIE pe3yJbTATHI

I1.1. Bmagenue merogaMu JI0Ka3aTelNbCTB, aITOPUTMAMU PEIICHUS 3a7aY;
yMeHue (QOpMyIHpPOBaTh ONPEIECICHUS, aKCUOMbl M TEOPEMBbI, MNPUMEHSTh HX,
IIPOBOJIUTH JOKA3aTENbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a4a4;

[1.2. YMeHue onepupoBaTh NOHATUSMU: CTENEHb YHUCIA, JOrapudm yucia;
YMEHHUE BBINOJHATh BBIYMCIICHHE 3HAYEHUH M MpeoOpa3oBaHUs BBIPAKEHUN CO
cCTeneHs MU u  JorapupmMamu, MpeoOpa3oBaHusl  APOOHO-pPAIMOHATBHBIX
BBIPAKECHU;



[1.3. YMenue onepupoBaTh MOHITUSIMU: pPallMOHAIbHBIE, UPPAIIMOHATIBHBIE,
MOKAa3aTeNIbHbIE, CTETICHHBIC, JTOTapu(MUUIECKHIE, TPUTOHOMETPHUUECKIE YPABHCHHUSI
Y HEPABEHCTBA, UX CUCTEMBI;

[1.4. YMmenue onepupoBaTh NOHATUAMU: (DYHKIMS, HEOpEpbIBHASA (PYHKIUS,
MIPOU3BO/IHAS, TNEPBOOOpa3Has, OMNPEICICHHBbIM HHTErpal, YMEHHE HaXOIUTh
MIPOU3BO/IHBIE DJIEMEHTAPHBIX (DYHKIMI, HCMOIB3ys CHPABOYHBIE MaTepUallbl;
HCCIIEIOBAaTh B MPOCTEHIIMX cliydasx (YHKIIMM Ha MOHOTOHHOCTb, HaXOIUTh
HauOOJIBIINE U HAUMEHBIIINE 3HAYCHUS (PYHKIUM; CTPOUTH rpad) KU MHOTOUJICHOB
C HCHOJIb30BAaHMEM  anmapaTa MaTE€MAaTHYEeCKOrOo  aHalu3a; PUMEHATH
MPOU3BOJIHYI0O TMpPH PpEIICHWH 3ajJad Ha [JBW)KEHHUE; peuaTbh MpPaKTHKO-
OpUEHTUPOBAHHBIC 3aJayll Ha HaWOOJbIINE W HAWMEHbIIWE 3HAYCHUS, Ha
HaX0XJICHUE MyTH, CKOPOCTH U YCKOPEHUSI;

[1.5. VYwmenme omnepupoBaTh TMOHATHSIMH: palMOHaNbHAA  (PYHKIHS,
nokasareibHas (yHKOWs, CcTeneHHas (QyHKus, gorapudmMuyeckas (yHKIHS,
TpUTrOHOMETpUUYecKrue (QYHKIMH, oOpaTHbIE (PYHKIMH;, YMEHHE CTPOUTH TpauKu
W3YUYCHHBIX (DYHKIUMA, HCHOJIB30BATh TpaUKU MPU HM3YYCHUU TMPOIECCOB U
3aBUCUMOCTEM, IPH PEIICHUH 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB M 3a1ad U3
peaTbHOM KU3HU; BhIpaXkaTh (DOPMYJIaMU 3aBUCUMOCTH MEX1Y BEIMUUHAMU;

[1.6. YMeHue pemiatb TEKCTOBBIE 3a/a4d Pa3HbIX TUIIOB (B TOM YHUCJIE Ha
MPOLIEHTHI, JOJAM M YacTH, HA JBUXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U YCIYT,
HaJIOTH, 3aJa4i U3 OOJACTH YMpaBJEHUs JTUYHBIMU U CEMEUHBIMU (PHUHAHCAMM);
COCTaBJISITh BBIPAXKEHHUSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI MO YCJIOBUIO
3aJlayd, MCCIIEIOBATh IMOJIYYEHHOE pEIICHHWE W OIICHHBATh MPaBIONOJ00HOCTh
pE3yIbTATOB;

[1.7. VYwmenue onepupoBaTh TOHATHIMHU: CcpefaHee apupMeTUYecKoe,
MeauaHa, HauOoNblllee W HAWMEHbIEE 3HAYCHUsS, pa3Max, JUCIEPCHS,
CTaHJAPTHOE  OTKJIOHEHHE  YHUCIOBOIO  Habopa;  yMEHHE  M3BJIEKAaTbh,
MHTEPHPETUPOBATH HHPOPMALIHIO, IPEACTABICHHYIO B Ta0JIMIAX, HA JUArpaMMax,
rpagukax, OTpa)kalIIyld CBOMCTBA pealibHBIX MPOIECCOB U  SIBJICHUI;
MpEeACTaBIATh WH(DOPMALMIO C TOMOIILI0 TAOJMI] U JAWArpaMM; HCCIIEIOBAThH
CTATUCTUYECKHUE JIaHHbIC, B TOM YHUCJIE C MPUMEHEHUEM TpaUuecKux METOJIOB U
AIIEKTPOHHBIX CPECTB;

I1.8. YMmeHue onepupoBaTh MOHATHSAMH: CIyYalHBIM OMNBIT U CIy4allHOE
COOBITHE, BEPOATHOCTh CIYYaHHOTO COOBITHS; YMEHUE BBIYUCIISTH BEPOSITHOCTD C
UCIIOJIb30BAaHUEM TpadUuecKnux METO/]OB; MPUMEHATH (POPMYIIBI CIIOKEHHUS |
YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DAKThI U (POPMYIIBI MPU pEHICHUU
3a/1a4; OIEHWBATh BEPOSTHOCTHU PEATbHBIX COOBITUH; 3HAKOMCTBO CO CIIyYailHBIMH
BEITMYMHAMU; YMEHUE TTPUBOJIUTH TPUMEPHI TIPOSBIICHUS 3aKOHA OOJIBIIINX YHCEI B
MPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

I1.9. VYmenue omnepupoBaTh TMNOHATHUSIMHU: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, IBYI'PAHHBIN YIoJl, CKPEIIUBAIOUIUECS NPAMbIE, MapajIeIbHOCTh U
MEePHEHIUKYJISIPHOCTD MPSIMBIX U IIOCKOCTEH, YToJI MEXY MPSIMBIMH, YTOJI MEXTY
OpsIMOM M IUIOCKOCTBIO, YTOJl MEXKIY IUIOCKOCTSMH, PACCTOSTHUE OT TOYKU [0
IJIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMHU, PACCTOSHUE MEXKIY IUIOCKOCTSAMH;



yMEHUE UCIOJIb30BaTh TPHU pEIICHUH 3a7ad H3y4YeHHbIE (aKThl U TEOPEMBI
TUIAHUMETPHH;, YMEHHE OIICHUBATH Pa3Mephbl 00BEKTOB OKPYIKAOIIETO MHUPA;

I1.10. VYmenue onepupoBaTb NOHATHSIMH: MHOTOTPAHHUK, CEUYCHUE
MHOTOTpaHHMKA, KyO, Mapajuielenunes, MnpusMa, nOupamuga, @urypa u
MOBEPXHOCTh BpAIlCHUS, LWIMHAP, KOHYC, Imap, cdepa, cedeHuss QuUrypsl
BpalleHMs, IUIOCKOCTh, Kacarowmasca cdeppl, UWIMHApPA, KOHYca, IUIOLAIb
MOBEPXHOCTU THPaMUJIbI, TIPU3MBI, KOHYCa, MWIMHAPA, IIOmaasr chepbl, 00bem
Ky0a, NPsAMOYTOJBHOTIO TMapajuiesienuneaa, MNUPaMUIbl, MPU3MBI, UJIWHJIPA,
KOHyCa, 1Iapa; yMEHUE U300pa’kaTh MHOTOIPAHHUKU M MOBEPXHOCTU BpallCHHS,
X CEUYEHHUS OT PYKH, C MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEACTB; YMEHME pAacCllO3HAaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh NPABUIIBHBIE MHOTOTPAHHUKMY;

I[1.11. YMenue omnepupoBaTh MNOHATHSIMU: JBUKEHHE B IPOCTPAHCTBE,
nogo0HbIe (UTYPBI B MPOCTPAHCTBE; HWCIOIB30BATh OTHOIICHUE TUIOMIAACH
MOBEPXHOCTEN M 00BEMOB TTOIOOHBIX (UTYP TIPH PEIICHUH 3a71aY;

[1.12. YMmeHue BBIYUCIATH T'E€OMETPUYECKHE BEIWYUHBLI (JJIMHA, YTOJ,
IJI01a/1b, 00BbEM, IUIOLIAJb MOBEPXHOCTH), UCMHOJIb3Ys U3y4YeHHbIe (OPMYJIBI U
METO/IbI;

I1.13. VYmeHue onepupoBaTh MOHATUAMHU: NPSAMOYIrOJibHAsg CHCTEMA
KOOpJIMHAT, KOOpJIMHATHI TOYKH, BEKTOpP, KOOPAMHATBHI BEKTOpPa, CKaJSIPHOE
MIPOU3BEACHUE, YIOJI MEXAY BEKTOPAMH, CYMMa BEKTOPOB, ITPOU3BEACHUE BEKTOPA
HA YMCIIO; HAXOAUTHh C IMOMOIIBIO M3YYEHHBIX (POPMYJ KOOPAMHATHI CEPEUHBI
OTpPE3Ka, PACCTOSIHUE MEXAY IBYMs TOUKAMU;

[1.14. Ymenue BbIOMpaTh MOAXOMASIIUNA W3YYEHHBIM METOJ IJisi PEIICHUS
3a/layd, paclo3HaBaTh MaTeMaTHYeCcKue (akThl M MAaTeMAaTHUYEeCKHE MOJEIH B
NPUPOJIHBIX U OOILECTBEHHBIX SIBJICHUSIX, B HCKYCCTBE, yMEHUE HPUBOAUTH
IIPUMEPBI MATEMATHUYECKUX OTKPBITMM POCCUHUCKOM M MUPOBOM MaTEMaTHYECKON
HAyKHU.

«Anredpa 1 HayaJla MAaTEMAaTUYECKOTO aHATTN3a»

K xonHiy oOydeHus OOydYarOIIUMHCA TMOJYyYHUT CIEIYIOMINE TMPEIMETHBIC
pE3yIbTaThI

Yucna v BEIYUCIICHHUS:

CBOOOJTHO OIEPUPOBATH MOHSTHSAMU: PAIMOHAILHOE YHCIIO, OECKOHEUHAs
nepuoguyeckas JapoOb, TMPOIEHTHI, HWPPAIMOHATBLHOE YHCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JAPOOM W TPOILEHTH MJIs PEIICHUS MPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOM KU3HU,

MPUMEHSITh NPUOTUAKEHHBIE BBIUUCICHHUS, TIPABUIa OKPYTJICHUS, TPUKUJIKY
Y OLICHKY PE3yJIbTaTa BbIYUCIICHUN;

CBOOOJHO ONEPUPOBATH IMOHSATHUEM: CTENEHb C LEJIbIM IO0Ka3aTeseM,
MCIIOJIb30BaTh MOJIXOSINYI0 (HOPMY 3alUCH AEUCTBUTEIBHBIX YUCET VISl PEIICHUS
MPAKTUUYECKHUX 3a7a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OTEPUPOBATH MOHITHEM: apu(PMeTHYECKU KOpEeHb HaTypalbHOU
CTEIICHY;



CBOOOJTHO OIIEPUPOBATH MTOHATHEM: CTEIICHD C PAIIMOHAIBHBIM ITOKA3aTEIIEM;

CBOOOJIHO OIIEpUPOBATh TMOHATUSAMH: Jorapudm dUucia, ACCATUYHBIC U
HATypaJbHBIC JIOTApU(DMBIL;

CBOOOJIHO ONEPUPOBATh MOHSATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, aPKKOCHUHYC U aPKTAaHIE€HC YHUCIOBOTO
apryMeHTa:

CBOOOJIHO ONEPUPOBATh TMOHATUSIMHU: HATypaJlbHOE U I1I€JI0€ YHCIIO,
MHO’KECTBA HATYpPaJIbHBIX M IIE€JIBIX YMCEJ, UCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yncen, HOJ nu HOK HaTypaiabHBIX 4MCeN IJIS PELICHUs 3a/1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OIIEpUPOBATh IOHITHEM OCTaTKa II0 MOAYJI0, 3alHUChIBaTh
HaTypaJbHbIC YUCIIA B PA3JINYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEPHPOBATH MOHATHUSAMH: KOMIUICKCHOE YHCIO W MHOXECTBO
KOMILUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YHWCIa B anreOpandeckoil u
TPUTOHOMETPHUUECKON (PopMe, BHITIOTHATH apu(METHUECKUE ONEpaIlud C HUMH U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHEHNS U HEPABEHCTBA:

CBOOOJTHO OINEpPUPOBATH MOHITUSIMU: TOXJIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJILHBIE HEPABEHCTBA,

OPUMEHSTh pa3IUYHbIe METOAbl PEHICHUS pPaIlMOHANBHBIX U JIPOOHO-
palMOHAJIbHBIX YPaBHEHHU, IPUMEHSITh METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMHU: MHOTOWIEH OT OJHOW IEePEMEHHOM,
MHOTOWICH C TeJbIMH  KO3(h(UIIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHSTH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL PELIeHUs 3a/1a4;

CBOOOJIHO ONEPUPOBATh TMOHSATHUAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHM CMBICI,
WCIOJIb30BaTh CBOMCTBA OMNpEAECHUTENs 2 X 2 1 BBIYMCIEHUS €ro 3HAYCHUS,
MPUMEHATh ONPEACIUTENIN JJIsl PEUICHUS CHUCTEMbl JIMHEHHBIX YpPaBHEHUM,
MOJENUPOBATh PEAIbHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEI0OBATh IMOCTPOEHHBIE MOJEIH C IOMOUIBI0 MAaTpHI] M OIpeIeIuTeNeH,
MHTEPIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUM C KOpPHSAMU IS TpeoOpa3oBaHUS
BBIPAKCHU;

BBITIOJIHATh MTPE0OPa30BAHUS YUCIOBBIX BBIPAXKEHUM, COAEPIKAIINX CTEIICHU
C PALIMOHAJIBHBIM IIOKA3aTENEM;

UCII0JIb30BaTh CBOICTBa norapu(pMoB TUTSI npeoOpa3zoBaHus
JorapuPMUUYECKUX BBIPAKECHU;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HUPPAILMOHAIIBHBIE, MOKa3aTelIbHbIE U
Jorapu@mMuyecKre ypaBHEHUsI, HAXOUTh UX PELICHUSI C TTOMOIIbIO PAaBHOCHIIBHBIX
MIEPEXO0JIOB WIIN OCYIIECTBIISA IPOBEPKY KOPHEM;
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IIPUMEHSITH OCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyibl TUTS
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE,
OPUMEHATh  HeoOxonumble  (OPMYJIbl ISl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKNX YPABHEHN;

MOJICJIMPOBAaTh peajbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIIATH
BBIDAXEHUSA, YPABHEHHs, HEPABEHCTBA II0 YCIOBHUIO 3aJayd, MCCIEN0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa ajireopsl;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: MPPALMOHAIBHBIE, NOKA3aTEJIbHbIE U
jgorapu(MUYECKUE HEPaBEHCTBA, HAXOAMTh MX pEHIEHHs C IOMOUIbIO
PAaBHOCHJIBHBIX IIEPEX0/IOB;

OCYIIECTBISATh OTOOp KOpPHEW TMpH pEeUIeHUH TPUTOHOMETPHUUECKOIO
YPaBHEHUS;

CBOOOIHO OIEpPUPOBATh TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxonumble  (OpPMYJbl ISl  pPELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: CUCTEMA U COBOKYITHOCTh YPABHEHHI U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAMOHAIBHBIX, MTOKA3aTENbHBIX U
JorapuMUYECKUX YPAaBHEHUIN U HEPABEHCTB;

pelmarb palOHaJbHEIE, UPPALMOHAJIBHBIE, [I0Ka3aTeIIbHEIE,
gorapuMUUECKUE€ U TPUTOHOMETPUYECKUE YpaBHEHHMsI U  HEPAaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTPBhl;

NPUMEHAThH rpaduueckrue METO bl ISl pelIeHHUs YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a/1a4 C IapaMeTpaMy;

MOJICJIMPOBAaTh pEajbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTABIIATH
BBIDAXXECHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBI IO YCJIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM almapaTta ajareopsl,
MHTEPIPETUPOBATD IMOJTYyYECHHBIN pPE3yJIbTAT.

@OyHKIUYU U rpaduKu:

CBOOO/IHO OTIEpUPOBATH MOHATHAME: (DYHKITUS, CIOCOOBI 3a1aHus (PyHKIINH,
B3aMMHO OOpaTHble (QYHKIMHU, KOMMO3WIUS (QyHKIMH, Trpaduk GyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QYyHKIIHIM;

cBOOO/IHO ONEpPUPOBATH MOHATUSIMH: OOJACTh ONPENECIECHUS U MHOXECTBO
3HaYeHUH (PyHKUNHU, HYJIH QYHKIHH, TPOMEXYTKHU 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OMNEpUPOBATH TMOHATUSAMU: YETHbIE M HEUETHBIE (PYHKIIHH,
nepuoanyeckrue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (YHKIUK, HauOoNiblllee W HauMEHblIee 3HAaYeHHE (QYHKIMH Ha
IPOMEXKYTKE;

CcBOOO/IHO OTIEPUPOBATH MOHATHAMH: CTETICHHAS (YHKIIHS C HATYpPaJIbHBIM U
[ENBIM TIOKa3aTeneM, rpauk CTEeNeHHOW (PYHKIHWM C HATypadbHBIM M IIEIBIM
nokasaresieM, rpauk KOpHsS N-OM CTeNeHU Kak (YyHKUMU OOpPATHOW CTENEHH C
HATYpaJIbHBIM ITOKa3aTeleM;
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ONepUpPOBaTh MOHATHUAMU: JUHEHHAs, KBaJpaTU4HAas U JIpOOHO-IMHEWHas
(GYHKIMH, BHIIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPA(PHKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: IMOKa3aTeNIbHAS M JOrapupMuyecKas
(yHKUMH, WX CBOMCTBA M TIpaUKH, KCIONb30BaTh UX TpaUKu ISl pelueHus
YPaBHEHMU;

CBOOOJHO ONEpPUPOBATh MOHATUAMH: TPUTOHOMETPUUYECKAS] OKPY’KHOCTD,
OTpeJIEICHHE TPUTOHOMETPUUECKUX (PYHKIIUN YMCIOBOTO apryMEHTA;

UCIOJIb30BaTh rpaduku (DYHKIMI I  HCCIEOBaHUS TPOLECCOB U
3aBHCHMOCTEN IpU pELICHUH 3a7ad U3 APYTUX yUEOHBIX IPEIMETOB U PEabHOU
’KU3HH, BBIpaKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIMUNHAMU;

CTPOUTHh TpadUKU KOMIIO3ULIUU (PYHKIMHA C TOMOIIBIO 3JIEMEHTAapHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU JABYX (DYHKIIHIA;

CTPOUTH TI'E€OMETpPUYECKHEe o00pa3bl ypaBHEHHH UM HEPaBEHCTB Ha
KOOPJMHATHOM TNIOCKOCTH;

CBOOOJHO OMEPUPOBATh MOHATHAMH: TpaQUKU TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QYHKUUU JUISI MOJEIHMPOBAHUSA W MCCIEIOBAaHUSA PEATbHBIX
ITPOIIECCOB.

Hayana MaremMaTnueckoro aHanusa:

CBOOOJHO ONEPUPOBATH MOHATHAMU: apuMeTHUecKass U reoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIIAsi T€OMETPUUECKas MPOTPECCHsl, JIMHEUHBIN U
HKCIIOHEHIIUATILHBIM POCT, POPMYJIa CIOKHBIX MPOIEHTOB, UMETh MIPECTABJICHHUE O
KOHCTAHTE;

WCIIOJIb30BaTh MPOTPECCUU ISl PEIICHHS] peajbHbIX 3aJa4 MPUKIATHOTO

XapakTepa;
CBOOOHO OMEPUPOBATH TMOHATHUSIMH: TIOCIEAOBATEIIBHOCTh, CIOCOOBI
3aJlaHus MOCJIEIOBATENBHOCTEM, MOHOTOHHBIE u OTpaHUYCHHbIC

MOCJIEIOBATEIBHOCTH, TOHUMATh OCHOBBI 3apOKICHHUSI MAaTEMAaTUYECKOr0 aHaIN3a
KaK aHajin3a 0ECKOHEYHO MabIX;

CBOOOIHO ONEPHpPOBATh TMOHATHUSAMHU: HEMPEPhIBHbIE (DYHKINU, TOYKHU
paspsiBa rpaduka GyHKIMH, aCUMIITOTHI Ipaduka QyHKINH;

CcBOOO/IHO OIEpUPOBATh NOHATHEM: (DYHKLHS, HEIpepblBHAas Ha OTpPE3KE,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (QYHKIUH JIIs pelIeHus 3a/1a4;

cBOOO/IHO OINEpPUPOBaTh NOHATHUAMU: TII€pBasi W BTOpas MPOU3BOJHBIC
byHKIMH, KacatenbHas K rpaduky QyHKIINY;

BBIUUCIISTH MPOU3BOJIHBIE CYyMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UILIUU
IBYX (YyHKIUH, 3HATh MPOU3BOJIHBIEC SJIEMEHTAPHBIX (PYHKIIMIA;

UCTIOJIb30BaTh T€OMETPUYECKUI M (U3WYECKUN CMBICI MPOU3BOJHON IS
pelIeHMs 3a/ay4;

UCIIOJIb30BaTh  MPOMU3BOJHYIO  JJIA  HUCCIEAOBaHMS  (QYHKOUMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJUTh HauOoJblllee U HAMMEHbIIee 3HAYEHUS (PYHKIIMU HENmpepbIBHOMN
Ha OTPE3KE;
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UCIIOJIb30BaTh NIPOU3BOJAHYIO Ul HAXOXKACHHsS HAWIYYLIErO DPEIICHUS B
NPUKIAIHBIX, B TOM 4YHCJIE€ COLMAJIBbHO-D)KOHOMHWYECKHMX, 3aJadax, s
ONpEJENICHUs] CKOPOCTH W YCKOPEHMs Npouecca, 3aJaHHOro (opmysiol wiu
rpadukom;

CBOOOJHO OINEpUpOBaTh MOHATUSAMU: TNEPBOOOpa3HAs, ONpPENEIEHHBIN
UMHTErpaj, HAaXOAWTh IEpPBOOOPA3HBIE JIIEMEHTAPHBIX (YHKIHUIA M BBIYUCISTH
uHTerpan no popmyne Hetotona—Jleitonuia;

HAXOJUTh TUIOLAAM MIOCKUX (GUTYp U OOBEMBI TeJl C TOMOILIBIO UHTETPaIa;

UMETh TPEICTAaBICHUE O MaTeMAaTHYECKOM MOJEIMPOBAHMM Ha IPUMEpPE
cocraBieHus TupdepeHIaTbHBIX YpaBHEHU;

pemaTs IPUKIAAHbIE 3aa4d, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKOTO U
bu3nyeckoro xapakrepa, CpeCcTBaMi MaTeMaTHYECKOrO aHAIN3a.

MHoKecTBa 1 IOTHKa:

CBOOOJIHO  ONEpUPOBATh TMOHSATUAMHU: MHOXKECTBO, OIEpalu  HaJ
MHO>XECTBaMU;

WCIMOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA  amnmapar JJisi  ONUCAHUSA
peaTbHBIX TPOLIECCOB U SBJICHUHN, NPU PEIICHUU 3aJad U3 JPYTrUx y4eOHBIX
MPEIMETOB;

CBOOOJIHO OIEPUPOBATh IMOHATUSMU: OIpeJeieHrue, TeopeMa, ypaBHEHHE-
CJIC/ICTBHE, CBOMCTBO MaTEMaTHUUECKOTO O0BEKTa, TOKAa3aTEIbCTBO, PABHOCUIIHHBIC
YpaBHEHUSI U HEPABEHCTRBA.

«I'eomeTpus»

OOyuaromuiics HayquTCs:

CB0OOOIHO OMEpUPOBATH OCHOBHBIMH TOHSATHUSIMU CTEPEOMETPUU TIpU
pELICHUH 3a7a4 U IPOBEAECHUH MATEMATHUYECKUX PACCYKICHUN;

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU pPEUICHUH
reOMETPUYECKUX 3a/1aY;

KnaccuduumpoBate B3auMHOE paCIONIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBoOonHO  omepupoBaTh MOHATHSIMHU, CBSI3aHHBIMM C  yIJlaMd B
IPOCTPAHCTBE: MEXy NPSIMBIMH B IPOCTPAHCTBE, MEXKAY IPSIMOM U IIIOCKOCTHIO;

CB0OOHO OnepupOBaTh NOHATUAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;

CB0OOJHO pacno3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (TpU3MA,
nUpaMua, NPSIMOYTOJIbHBINA Napajuiesenunes, Kyo);

KnaccupumnupoBath  MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS A
KJIacCH(pUKaIIK;

CB0oOOIHO  omepupoBaTh  MOHATUAMH, CBSI3aHHBIMM C  CCUYCHHUEM
MHOTOI'PaHHHUKOB IJIOCKOCTBIO;

BhINONHATS napajujiebHOe, LEHTPaAJIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHUE (UTYp HA IUIOCKOCTh, BBIMOIHATH H300paxeHuss ¢Guryp Ha
MJI0CKOCTH;
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CtpouTh cedyeHUsi MHOTOIPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BU
CBEpXy, COOKY, CHHU3Y;

Beluucnsate  miuomaaM  NOBEPXHOCTEHM  MHOTOTPAaHHUKOB  (IpH3Ma,
NMpaMuJia), FTEOMETPUUECKUX TEJ C IpUMEHEeHHEM (HOpMYII,

CB00OOIHO OMEepUpOBaTh MOHATUSAMU: CUMMETpPHUSI B MPOCTPAHCTBE, LIEHTD,
OCb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUU (PUTYDBI;

CB00OOIHO oOmnepupoBaTh MOHITHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATaM B IPOCTPAHCTBE;

BoinonHaTh AEMCTBUS HaA BEKTOpaMU; peliaTh 3a/ladyd Ha J1I0Ka3aTelbCTBO
MaTE€MaTUYECKUX OTHOLIEHWA M HAXOXKIEHUE TIEOMETPUYECKHX BEJIMYUH,
INPUMEHSS M3BECTHBIE METOJAbl IIPU  PEIICHMM MaTeMaTHYeCKHX  3ajad
NOBBIIIEHHOTO M BBICOKOTO YPOBHSI CJOXKHOCTH; IPUMEHATH MPOCTEHIINE
IIPOrPAMMHBIE CPEICTBA W 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPH
PELICHUH CTEPEOMETPUUYECKHX 3a/1a4;

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX;

[IpumeHsAT, MOJMyYEHHbIE 3HAHUS HA  NPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATh PEAIbHbIE CUTYAllUU, IPUMEHSTh U3yUYEHHBIE MOHATHUS B MpOIiecce
MOKMCKA PEIICHUs MaTeMaTUYecKku cHOpMyYITUPOBAHHONU MTPOOIEMBbI, MOIETUPOBATh
peayibHbIe CUTYallMU HA SI3bIKE T€OMETPHUH, UCCIEI0BATh MOCTPOCHHBIE MOJIENIH C
MCIOJIb30BAaHUEM T€OMETPUYECKUX TIOHITHI U TE€OpEM, amnmnapara aareOpsl, penarhb
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEIIMYNH;

Hmets mpezncraBieHuss o0 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUHM Kak
COCTaBHOM 4acTH (yHIAMEHTA PA3BUTHS TEXHOJIOTHH;

CB0OOOIHO OMEpUpOBaTh MOHATHSIMH, CBS3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKON U CPEepUUECKOM MMOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI MOTYYEHUS;

OnepupoBaTh NOHATUSAMH, CBSI3aHHBIMU C T€JIaMH BPALLEHUS: LUIMHIPOM,
KOHyCOM, c(hepoit U mapom;

Pacnio3naBaTh Tena BpauieHus (UIMHIAP, KOHYC, cepa u map) u oObACHSIThH
CIIOCOOBI MOTYUYEHUS TEJ BPAILLEHUS;

Knaccudunmponats B3auMHoOe pacrosoxeHue chepsl U MI0CKOCTH;

BblyucnsaTh BeIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUS,
00BbEMBI M IUIOLIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB U TeJl BpaLICHUS,
reOMEeTPUYECKUX TeJ C IPUMEHEHHeM (Hopmy;

CB0OOHO OmepupoBaTh MOHIATUAMH, CBA3AHHBIMU C KOMOWHAIUSIMHU Tl
BpAIeHNS U MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BITUCAHHBIN B cPepy U OMUCAHHBIN
okoJ1o cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHHK WA TEJIO0 BPAICHUS;

BbIYUCIISATh COOTHOIICHHSI MEXAY IUIOMIAAIMH OBEPXHOCTEN U 00bEMaMu
IMOJI0O0OHBIX TEI;

N3o0paxath wu3ydaembie (QUTYpHI, BBIMNOJHITh (BBIHOCHBIE) IIJIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y,
CTPOUTH CEUECHHUSI TeJl BpaAIlCHUS;
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W3BnekaTh, WHTEPIPETHPOBATH H MPEOOpa3oBbIBATH HMHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUIECCKUX (DHUTYpax, MPEACTABICHHYIO Ha YepTekKax |
PUCYHKAX;

CB00OOIHO ONIEpUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BpinosnHATh onepanuu HaJ BEKTOPaMu;

3azaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;

Pemate reomeTpruueckre 3aa4u Ha BEIYMCICHHUE YIJIOB MEXIY MNPSIMBIMU U
IJIOCKOCTSIMM, BBIYMCJIIEHUE PACCTOSIHUM OT TOYKHM JI0 TUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPJIMHATHOTO METOJa TMpPU PELICHUH; CBOOOTHO
ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C JBUKEHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BoimonusaTh  u300pakeHUs: MHOTOTPAHHUKOM W T BpallleHUs MpH
MapajjIeJIbHOM IIEPEHOCE, UEHTPAIBHON CUMMETPUH, 3€PKAJIBHON CUMMETPHH, TTPU
MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBanHws mo100us;

CtpouTh ceueHHs] MHOTOTPAHHHUKOB U TEJl BPAICHUS: CEUCHUS LUIUHJpA
(mapaJyienbHO W TEPHNEHJUKYJSPHO OCH), CEYeHHUsi KOHyca (MmapaliesibHOe
OCHOBAHUIO U MIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHUS 11apa;

Hcnonb3oBaTh METOABI TOCTPOCHHUS CEUYEHHMI: METOJ CJIEI0B, METO]
BHYTPEHHETO MTPOEKTUPOBAHMS, METOI IEPEHOCA CEKYIIEN TNIOCKOCTH;

Jloka3pIBaTh r€OMETPUYECKUE YTBEPKICHUS;

[IpumensaTe reomerpuueckue (axThl ISl PEIICHUsS] CTEPEOMETPUUYECKUX
3a/1a4, IPeAnoaararliiX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOM U HESIBHOM (hopMme;

Pemate 3amaum Ha [JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOLICHUH U
HaXO0X/JCHUE T€OMETPUUECKUX BEJIUYMH;

IIpumMeHATP TTPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHUCTEMBI IIPU PEMICHUHU CTEPEOMETPUUYECKUX 3a/1a4;

[IpuMeEHATH MOJIyYEHHBIE 3HAHUS HA MTPAKTUKE: CPABHUBATH, AaHAIN3UPOBATh
Y OLICHUBATh PEAJIbHbIE CUTyallMM, MPUMEHSATh W3YUYECHHBIE TOHSTHUS, TEOPEMBI,
CBOMCTBa B TMpOIlECCE€ IOMCKA PEIICHHS MaTeMaThuuecku chopMyJIHUpPOBAHHOM
npoOJjieMbl, MOJEIUPOBaTh peajbHble CUTyallud Ha S3bIKE T'E€OMETPHH,
KCCIIEIOBATh MTOCTPOCHHBIE MOJICNIM C UCIIOJb30BAHUEM N€OMETPUYECKUX MOHATUN
U TEOopeM, afrmapara ajireOpbl, peliarb MPaKTUYECKHE 3a/layd, CBSI3aHHbBIE C
HaX0XJI€HUEM T€OMETPUYECKUX BEINYNH;

Nmets mpeacTaBieHuss 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM 4acTH GyHIAMEHTA PA3BUTHS TEXHOJIOTHH.

«BepoATHOCTh U CTATUCTHKA»

OOyyvaromuiics HayqYuTCs:

CB00OOIHO onepupoBaTh MNOHATHAMU: Ipad, TUIOCKHUM rpad, CBA3HBIN rpad,
nyTb B rpade, uenb, LUK, JEPEBO, CTENEHb BEPIIHUHBI, JIEPEBO CIy4ailHOro
HKCIIEPUMEHTA;

CB0O0OOIHO OMEpUPOBATH MOHATHAMU: CIYYaHBIA SKCHEPUMEHT (OIbIT),
Clly4aliHO€ COOBITHE, DJIEMEHTAPHOE CIy4yallHOE COOBITHE (DJIEMEHTAPHBIA HCXON)
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CIIy4allHOTO  OMbITa, HAaXOJIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

Haxoauts u opMynupoBaTh COOBITHS: TIepecedeHne, 00beINHEHNE TaHHbBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE JAaHHOMY, HCIIOJIb30BATh JAHATPAMMEBI
siliepa, KOOPJAMHATHYIO MPSAMYIO JUIsl PELIEHUs 3a/]ad, MOJIb30BaThCs (hopmysioi
CJIOKEHUS BEPOSITHOCTEN ISl BEPOATHOCTEHN JABYX U TPEX CIIyYalHBIX COOBITUH;

OnepupoBaTh  TMOHATHUSMH:  YCIIOBHAasT ~ BEPOSITHOCTb,  YMHOXEHUE
BEPOSITHOCTEW, HE3aBUCUMbIE COOBITHS, JIEPEBO CIYyYalHOrO JKCIEPUMEHTA,
HaXOJIUTh BEPOATHOCTU COOBITHM C MOMONIBIO TpaBUiIa YMHOXKEHHUsS, AepeBa
CIIy4ailHOTO OTbITa, HKCIOJB30BaTh (POPMYIy MOJHOW BEPOSTHOCTH, (HOPMYITY
Oaifeca py pEeIICHUH 3aj1ay, ONPEIEATh HE3aBUCUMOCTh COOBITHI 110 (popmylie u
10 OPraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

[IpuMeHATh W3ydeHHbIE KOMOWHATOpPHBIE (OPMYJBl AN MEPEUUCIICHUS
AJIIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PEIICHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEN;

CB0oOOIHO oOmepupoBaTh MOHATUSAMH: OWHAPHBIA  CIIy4ailHBId  OIBIT
(ucnblTaHue), ycrex M HeyJada, HE3aBUCHUMbIE HCIBITAHMS, CEpUsl UCIbITaHUM,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEpUM MCHBITAHUW 1O IMEPBOrO ycnexa, B
CepUM UCTBITAaHUN bepHyJIM, B ONbITE, CBI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEUYHOW COBOKYITHOCTH;

CB00OHO OIepupoBaTh MOHATUSAMU: Cly4yalHas BEJIMYMHA, PACTIPECICHHE
BEPOSITHOCTEW, JAuarpaMMma pachpesesieHus, OuHapHas clydailHas BeJIMYuHa,
reoMeTpUYeCcKoe, OMHOMHUAIBHOE PACIIPEIETICHHE;

OnepupoBarh MOHATUSMH: COBMECTHOE PACHpPENEICHUE ABYX CIy4YalHBIX
BEJIMYMH, UCIOJIH30BaTh TAOIUIly COBMECTHOTO PACIpPEAETCHUs ABYX CIy4ailHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHHUS KaXXIO0M BEIUYMHBI, ONPEACICHUS
HE3aBUCUMOCTH CIIyYalHBIX BEJINYUH;

CBoOOIHO  omepupoBaTh  MOHATHEM  MAaTEMAaTUYECKOTO  OXKHMJIAHUS
CIydyailHOW BETWYUHBI (pacrpesesieHus), MPUMEHSITh CBOMCTBA MaTEeMaTUYECKOTO
OKMJIAHUS TIPU PEUICHWH 3a7a4, BBIYMCIATH MATEMAaTUYECKOE OKHUJIAHME
OMHOMHAIILHOTO U TEOMETPUUECKOTO PACTIPEICIICHHUI;

CB00OHO ONepupoBaTh MOHATUAMHU: TUCIIEPCHUS, CTAHIAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA IUCIIEPCUU CIYYAWHOW BEJIMYMHBI
(pacripeiesieHusi) TIpU PELIEHUU 3a]lad, BBIYUCIATH JUCIEPCUI0 M CTaHJAPTHOE
OTKJIOHEHHE F'€OMETPUUYECKOTO 1 OMHOMMAIILHOTO Pacpe/IesICHUH;

Bbruncnsate BbIOOpOYHBIE XapaKTEpPUCTUKU 10 JIaHHOM BBIOOpKE U
OLICHUBATh  XAPAKTEPUCTUKU TIEHEPAIBHOM  COBOKYNIHOCTH  JaHHBIX  IIO
BBIOOPOYHBIM XapaKTEPUCTUKAM.

OueHuBaTh  BEPOSTHOCTH  COOBITUM M MPOBEPATh  MPOCTEHIIMNE
CTaTUCTUYECKUE TUIIOTESBI, NIOJIb3YSCh N3YYEHHBIMHU PACTIPEACIICHUSIMU.
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3. COAEP’ KAHUE U TEMATHYECKOE IINTAHUPOBAHUME

YYEBHOI'O IPEJIMETA

3.1. O0bem yueOHOTro npeamMera ¥ BUAbI y4eOHOU eATeIbHOCTH

Buja yueOHOM 1eATeJIbHOCTH Oo6bem
4acoB
O0bEéM o0pa3oBaTe/IbHONM MPOrPaMMBbl Y4e0HOT0 IIpeIMeTa, 172
BCEro
O0bém pabdoTbl o0o0y4yarOUIMXCS BO B3aUMOJEHCTBHM C 146
npenogaBareieM, BCero
B TOM YHCJIE:
YPOKH 142
MPAKTUYECKUE 3aHITHUS
CEMUHAapbI
KOHCYJIbTallNH 4
IPOMEKYTOUYHas arTectanus, B Gopme — sk3amena (1 cemectp) 6
IPOMEKYTOUYHAs aTTecTanus, B Gopme — sk3ameHa (2 cemectp) 6
CamocTosiTesibHasi paboTa o0y4yalonierocs (Bcero) 14
1 cemecmp
O0bém o0pa3zoBaTe/IbHON NMPOrpaMMbl Y4eOHOI0 MpeaMera, 76
BCEro
O0bém paldorpl oOy4yamIUXcsi BO B3aMMOICHCTBUHM C 62
npenogaBareieM, BCero
B TOM YHUCJIE:
YPOKH 60
IPAKTUYECKUE 3AHITHUS
CEMUHapbl
KOHCYJIbTALlUU 2
IPOMEKYTOUYHAs aTTecTalus, B GopMe — sK3aMeHa 6
CamocrosiTesibHas paboTa o0yuyawinerocs (Bcero) 8
2 cemecmp
O0bém oOpa3zoBaTe/IbHOM NMPOrpaMMbl Y4eOHOIO Ipeamera, 9%
BCEro
O0bém pabdoTbl O00y4yarlOUMIMXCS BO B3aUMOJEHCTBHHM C 84
npenoaaBaTeieM, BCero
B TOM YHCJIE:
YPOKH 82
PAKTUYECKUE 3AHITHUS
CEMUHAPBI
KOHCYJIbTallUU 2
MIPOMEKYTOUYHAs aTTecTalus, B Gopme — HIK3aMeHa 6
CamocrosiTeibHasi padoTa o0y4yaromerocsi (Bcero) 6
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3.2. Conep:xanue y4eOHOro npeamera «MaremaTuka

Conep:xkanue y4eGHOro MaTepuasa, 1adopaTopHbie padoTsl U

HaumeHoBaHue pa3iesioB u Ob0bem | YpoBeHb Ili1anupyembie
Tem NpaKkTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAasl padoTa 00y4yaromuxcs, wacoB | ocBoenmst pe3yabTaTDI
KypcoBasi pabora
1 kypc 1 cemecTp
Paznes 1. BBenenue X2
Copep:kaHue y4eOHOI0 MaTepHuaJia
Tema 1.1. MaTtemaTnka B 1. MaTemaTrka B HOBCEIHEBHOM KU3HU. 12 — JI8
HayKe, TeXHHKe, JKOHOMHKe | 2. TeopeTuueckas U MpUKIIaIHAs COCTABIISIONIAS MATEMATUKH. ) 1 MI — M7,
U IPAKTHYECKOM 3. Maremaruka B Tpo(peCCHOHAIBLHON ACATEIBHOCTH (TEXHUYECKOW U 1 - 11 4’
IeATeJILHOCTH TyMaHUTapHON).
4. [Ipu4MHHO-CIIEACTBEHHBIE CBSI3U, IICUXOJIOTHUS U IPYTHE.
Pa3pnen 2. Pa3zButue nousrus X6
0 uncJje
Coaep:xaHue y4eOHOro MaTepuaJia
1. Ucropus uncna. 1
2. Pa3BuTHE NOHATHS YHCIIA. JI2 —JI8
Tema 2.1. lleanie n ’
3. MHO€eCTBA 1IEJIbIX U PallMOHAJIbHbBIX YHCE. 1,2,3 M1 -M7,
PauMoOHAJILHbIE YHCJIA
IIpakTHYecKHe 3aHATHS I11 - 1114
ApudmeTnueckue JSHCTBHSI HAJl YUCIAMH, CPABHEHHE YMCIIOBBIX 1
BBIPAYKEHUH, pellIeHrne TPAKTHUECKUX 3aay.
Coaep:xanue yueOHOro MaTepuaJia
1. [TpubmmxEéHHOE 3HAUECHUE BEIMYUHBI U TIOTPEUTHOCTH 12— JI8
Tema 2.2. [IpubianxeHHble | TPUOIKEHUS. ) 1.2.3 M1 — M7,
BbIYHCJICHUS 2. Tounble U TPUOTMKEHHBIC YKCIA. » 1 - 1 4’
3. OxpyrieHue.
4. AGCOIIOTHAS MTOTPEUTHOCTD.
Coaep:xaHue y4eOHOro MaTepuaJia o _ 78
Tema 2.3. KomimiekcHbie 1. TloHATHE KOMIUIEKCHOTO YHCIIA. | 1.2.3 MI — M';
yHciaa 2. AnreGpanueckas (popMa KOMIUIEKCHOTO yucia. JlefcTBus ¢ » 1 — 111 4’

KOMIIJICKCHBIMH YUCJIaMH.




HaumenoBaHue pa3ieioB u
TEeM

Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U
NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs,
KypcoBasi pabora

Oo0Bem
4acoB

YpoBennb
0CBOEHUA

Ilnanupyemble
pe3yJbTaThl

CemuHap

3amaHust HAa KapTOYKaX /Uil HHAWBUAYAIBHOW PabOTHI IO TEMaM
paszena.

Pasnen 3. KopHu, crenenu u
Jorapupmel

12

Tema 3.1. KopHu u cTeneHu

Conep:xaHue y4eOHOro MaTepuaJia

1. KopHu u cTeneHu ¢ HaTypajbHbIM IIOKA3aTeNIeM U UX CBOMCTBA.
2. CtemieHu ¢ 1EJIBIM ITOKa3aTelIeM

3. CreneHnu ¢ palMoHaIbHBIM II0Ka3aTEIEM

4. CpoiicTBa CTEIICHEH

5. KopHu n-crenenu

IlpakTyeckune 3aHATHS

Brluucnenue u cpaBHEeHUE KOpPHEW. BrIoaHeHNEe pacuyeToB 3HAYCHUN
CO CTENEHSIMU.

1,2,3

T2 - 18,
M1 - M7,
Tl — 1114

Tema 3.2. Jlorapudm.
CaoiicTBa Jorapugmos

Coaep:xaHue y4eOHOro MaTepuaJia

1. Onpenenenue norapupma.

2. HarypasibHble U 1eCATUYHbIE JIOTapU(PMBI.

3. CaoiicTBa norapumMos.

4. OcHOBHOE JTOTapU(YMHUECKOE TOXKIECTBO

5. Ilepexo K HOBOMY OCHOBaHHIO.

6. [IpeobpazoBanue JIorapuPMUIECKUX BHIPAKEHUH.

IIpakTHyecKkue 3aHATHSA

Haxoxaenue 3HaueHuit jorapudma 1no nporu3BoJIbHOMY OCHOBAHHUIO

1,2,3

JI2 - JI8,
M1 - M7,
1 - 1114

Tema 3.3. IIpeoOpa3zoBanue
JeHCTBUTEJIbLHBIX
BbIPAKEHUH

Conep:xaHue y4eOHOro MaTepuaJia

1. [TpeoOpazoBaHme UpparMOHATBHBIX BBIPAKCHUM.
2. [IpeoOpa3zoBanHme CTENIEHHBIX BHIPAKCHUN.

3. [IpeoOpazoBaHue MOKA3aTEIbHBIX BBIPAKEHUH
4.. I[Ipeobpa3oBaHre palMOHAIBHBIX YPAaBHEHUH.

IlpakTH4yecKue 3aHATHSA

YupakHeHus o Npeodpa3oBaHUIO pallMOHAIbHBIX YPABHEHUN U

1,2,3

JI2 - JI8,
M1 - M7,
I11 - 1114
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Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U

HaumenoBaHue pa3ieioB u Oo0bem | YpoBeHb ILli1anupyemsbie
NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs,
TeM YacoB | OCBOEHMS pe3yJbTaThl
KypcoBasi pabora
HppallMOHAIILHBIX, CTEIIEHHBIX, MIOKA3aTEebHBIX BhIPAXKECHHIHA.
Cemunap
[Ipeo6paszoBanue UppaOHATBEHBIX BBIPAKECHHIMA 1
Pa3znen 4. OcHOBBI > 14
TPUTOHOMETPUM
Conep:xanue yueOHOro MaTepuaJia
Tema 4.1. OcHOBHBIE | Pa pHaHHaﬂ z{e P— P JI2 - JI8,
TPUTOHOMETPHYEeCKH e - ral pa yria. . 2 1,2,3 M1 -M7,
2. OnpezeneHre OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKITUI.
TOKIECTBA I11 - 1114
3. OCHOBHbBIE TPUTOHOMETPHUUYECKHUE TOXKIECTBA.
Conep:xaHue y4eOHOro MaTepuaJia
1. CuHyC ¥ KOCUHYC ABOMHOTO yIJIa. 2
2. ®opmyJibl NOJOBUHHOTO yTJa.
Tema 4.2. @opmy.ibl DMy Y JI2 - JI8,
N IIpakTH4yecKkue 3aHATHSA
JBOMHBIX M MOJOBHMHHBIX 1,2,3 M1 - M7,
——— OCHOBHBIE TPUTOHOMETPUUYECKHE TOKACCTBA, (POPMYJIBI CIIOKECHHUS, 11 — 114
yABOEHUS, TpeoOpa3zoBaHNEe CYMMBbI TPUTOHOMETPUUECKUX (DYHKIIHA B 1
MpOU3BEICHUE, TPeoOpPa30BaHNE MPON3BEICHUSI TPUTOHOMETPUIECKUX
GYHKIUH B CYMMY.
Tema 4.3. Onpenenenue Coaep:xaHue y4eOHOro MaTepuaJia 12 JI8
00paTHBIX OrnpezenieHne apkCUHyca, apKKOCUHYCa, apKTaHTeHca U | 1.2.3 M1 M7,
TPUTOHOMETPHYECKUX apKKOTaHIeHca YKcIa. > 1 — 111 4’
bynknmia
Copep:kaHue y4e0HOIro MaTepHuaJia
Tema 4.4. Pemienne 1. Pemienne npocTeHIMX TPUTOHOMETPUUECKUX YPaBHEHUH. 2 JI2 - JI8,
TPUTOHOMETPHUYECKHX 2. TpUroHOMeTpUYECKUE YPaBHEHHS U CIIOCOOBI UX PEIICHHUS. 1,2,3 M1 -M7,
YPaBHeHUil IIpakTnyeckue 3aHATHS: ) I11 - 1114
[Ipocreiiye TPUrOHOMETPUYECKUE YpaBHEHUSI. MeTOIbI pelIeHHUs.
Tema 4.5. IIpocreiimue Conep:xaHue y4eOHOro MaTepuaJia JI2 - JI8,
TPUIOHOMETPHYECKHE 1. [loHsATHE TPUTOHOMETPUUECKOTIO HEPABEHCTBA. 2 1,2,3 MI1 -M7,
HEPaBEeHCTBA 2. Metoapl penieHusi HEpaBEHCTB. I11 - 1114
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Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U

HaumenoBaHue pa3ieioB u Oo0bem | YpoBeHb ILli1anupyemsbie
Tem NpaKkTHYeCKUe 3aHATHS, CAMOCTOSITe/IbHAasl padoTa 00y4aromuxcs, wacoB | ocBoenmst pe3yALTATEI
KypcoBasi pabora
IIpakTnyeckue 3aHATHS
VYipaxHeHue Ha peleHne MPOCTEUIINX TPUTOHOMETPHYECKUX 2
ypaBHEHUU U HEPABEHCTBA PAa3HBIMU METOJAMH.
Pa3zpnen 5. ®ynkuuu, ux 59
CBOMCTBA M rpaguKu
Conep:xaHue y4eOHOro MaTepuaJia
1. ITousTHe QyHKIUH.
2. ObnacTe onpenenaeHue U 00JaCTh 3HAYCHUS. 2
Tema 5.1. ®ynkumus. ) 3. Tpacuk byHKIpH. JI2 - JI8,
HccaenoBanue pyHkumia 4. CroiicTsa hyHKIHH. 1,2,3 M1 -M7,
3JIEeMEHTAPHBIMH CII0CO0aAMU TpakTuuecKue 3ansTHs I11 - 1114
YrpakHeHus 0 UCCIETOBAHHUIO (PYHKIIHH 371eMEHTapHBIMU 2
criocodamu
CamocrosiTesibHasi padoTa 00y4yarumuxcst JI2 —JI8,
Pemenue 3a1au u3 KOHTPOJIBHO-U3MEPUTEIBHBIX MATEPUATIOB IO TEME 2 1,2,3 M1 -M7,
«YrpaxHeHus ¢ apupMeTUIeCKUMU ISUCTBUAMHU HaJ (PYHKIMSIMI» I11 - 1114
Conep:xaHue y4eOHOro MaTepuaJia
1. Tpuronomerpuueckre GyHKIUU CUHYC, KOCUHYC, TAHT€HC U )
Tema 5.2. KOTaHTEHC. JI2 - JI8,
Tpuronomerpuveckue 2. CoiicTBa PyHKIMH U UX rpaduKH. 1,2,3 M1 - M7,
pyHkun IIpakTnyeckue 3aHATHS I11 - 1114
CxeMaTH4HOE OCTPOCHHE TpaduKa 10 3alaHHBIM CBOHCTBAM 1
byHKIIHN
Pa3nes 6. YpaBHeHus u 5 20
HepaBeHCTBa
Tema 6.1. Ypasnenus, Coaep:xaHue y4eOHOro MaTepuaJia JI2 - JI8,
HEPABEHCTBA H UX CHCTEMDI 1. OcHOBHBIE MOHATHS 00 YPaBHEHHSIX, HEPABCHCTBAX M HX CHCTEMAX. 1 1,2,3 M1 -M7,
2. PaBHOCHJIBHOCTh YpaBHEHHUH U HEPABEHCTB. I11 - 1114
Tema 6.2. PannonajbHble Conep:xanue yueOHOro MaTepuaJia | 1,2,3 JI2 —JI8,
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Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U

HaumenoBaHue pa3ieioB u Oo0bem | YpoBeHb ILli1anupyemsbie
NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs,
TeM KypcoBas padora YacoB | OCBOEHHUS pe3yJbTaThl
1. PannoHanbHble ypaBHEHUSI U METObI UX PEILICHUSI.
2. Teopema be3y. M1 — M7
YPaBHeHHUS IIpakTHyeckue 3aHATHSA 1 - 1 4’
YopaxkHeHus ¢ nogd0poM MeToa pelieHus JpOOHO-PallnOHATBHBIX 1
YPaBHEHUH.
Coaepsxanue yueOHOro MaTepuasia JIP-1), JIP-2
Tema 6.3. OcHOBHBIE A€P yae P ), ),
. 1. Pemienuie nTMHENHBIX HEPABEHCTB. JI2 - JI8,
NPUEMBI pelIeHust . 1 1,2,3
2. ANITopuTM penIeHUs] HEPABEHCTB BHIIIIE MIEPBOM CTENICHU U JPOOHO M1 -M7,
HEPABEHCTB
paLMOHAJIbHBIX HEPABEHCTB IT1 — 1114
Copep:kanue y4e0HOIro MaTepuaJia
Pemenuie HepaBeHCTB BBILIE IEPBOIl CTENEHU U IPOOHO- 1 JI2 - JI8,
Tema 6.4. MeTox MHTEPBAJIOB | PALlMOHAJIBHBIX HEPABEHCTB METOIOM MHTEPBAJIOB. 1,2,3 M1 -M7,
IIpakTHYecKHe 3aHATHSA ) I11 - 1114
YnpakHeHUE C pellIEHUEM HEPABEHCTB 10 TEME.
Coaep:xaHue y4eOHOro MaTepuaJia
1. IloHsATHE HPPALIMOHAIEHOTO YPABHEHMSL. 1 JI2 - JI8
Tema 6.5. UppanuonajbHble ’
P 2. MeToibl pelnieHys. 1,2,3 M1 — M7,
yp IIpakTHYecKHe 3aHATHSA 1 IT1 - 1114
YropakHeHus ¢ pelIeHHeM UPPAIMOHATIbHBIX YPaBHEHHIH.
Coaep:xaHue y4eOHOro MaTepuaJia 1 0 - J18
Tema 6.6. Iloka3areabubie | OnpenerncHUe M CIOCOObI PEIICHUS TOKA3aTeIbHBIX YPaBHEHUH. 1.2.3 M1 M7’
YPaBHEHUs IIpakTnyeckue 3aHATHSA 1 > 1 — 11 4’
YipaxHEHUs ¢ PELICHUEM [1I0KA3aTEIbHbIX YPABHECHUN.
Copep:kanue y4e0HOIro MaTepHuaJia 5 0 _ 18
Tema 6.7. IToka3zareiabuble | [lokazaTenbHble HEPABEHCTBA U CIIOCOOBI MX PEIICHHUSI. 123 M1 M7,
HepaBeHCTBa IIpakTHYecKHe 3aHATHS ) » 1 - 11 4’
YopaskHeHus ¢ pelIeHUeM T0Ka3aTelbHbIX HEPaBEHCTB.
Tema 6.8. Jlorapudpmuueckue | Coaepkanue y4eOHOro MaTepuasia JI2 — JI8,
2 1,2,3
OrnpezenieHne U crocoObl peneHus JorapuMUIECKIX YPaBHEHUH. > M1 -M7,

YPaBHEHUs
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Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U

HaumenoBaHue pa3ieioB u Oo0bem | YpoBeHb ILli1anupyemsbie
NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs,
TeM YacoB | OCBOEHHUS pe3yJbTaThl
KypcoBasi pabora
IIpakTnyeckue 3aHATHS )
YnpakHeHue ¢ pelnieHneM JIorapu(MUIECKUX YPaBHEHHIH. I11 — 1114
Conep:kaHue y4eOHOIr0 MaTepHuaJia
Onpenenenue u cnocoObl penieHust JorapupMIUIecKuX HepaBEeHCTB. 12 — 718,
Tema 6.9. Jlorapupmuieckne | [[pakruyeckue 3aHsATHS 1 12,3 M1 — M7
b b b
HEpaBeHCTBa YupakHEHUs ¢ pelIeHHeM Jorapu(MHUIECKUX HEPaBESHCTR. 1 — 1114
IIpome:xyTOYHAs aTTeCTALUSA 13
Copep:kaHue y4eOHOTr0 MaTepHuaJia 6
ICzKSaMeH. 1 12 - I8,
Ik3ameHn (1 kype, 1 cemecTp) OHCYJIbTANMA 2,3 M1 - M7,
CamocTosiTesibHAsi padoTa 00y4arOImnXxcst 1 — 1114
[ToaroroBka Kk sK3aMeHy. 6
1 kype 2 cemecTp
Pa3gea 7. Hauaja 218
MATeMaTHYeCKOr0 aHAJIN3a
Conep:xaHue y4eOHOro MaTepuaJia:
1. Onpenenenue YuCI0BOM MOCIEAOBATEIBHOCTH.
2. CiocoObI 3a1aHUS U CBOMCTBA MOCIIEIOBATEILHOCTEH.
Tema 7.1. YncjioBble 8 A 1 JI2 - JI8,
3. beckoneyHo yObIBaroI[as TeOMETPUIECKask TPOTPECCHSI.
nocjae10BaTeJbHOCTH o 1,2,3 M1 -M7,
1. [TonsTre npenena GyHKIMHA B TOYKE U €r0 TEOMETPUISCKUN CMBICI.
IIpenen pynkuuu I11 - 1114
IpakTuyeckue 3aHATHS: 1
YropakHeHus: co 3HaYeHHeM Ipejena (QyHKINH
Coaepixkanue yueOHOro MaTepuaJa:
Tema 7.2. HenpepbIBHOCTE | | [ToHSATHE HEMPEPLIBHOCTU (hYHKIIUH. JI2 - JI8,
byHKIIH 2. UccnenoBanue Ha HEMpepeIBHOCTE. ONpe/ieNeHne Touek pa3phiBa 1 1,2,3 M1 - M7,
HpOH3BOHHaﬂ (I)YHKLII/II/I I11 - 1114
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HaumenoBaHue pa3ieioB u
TEeM

Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U
NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs,
KypcoBasi pabora

Oo0Bem
4acoB

YpoBennb
0CBOEHUA

Ilnanupyemble
pe3yJbTaThl

3. Onpenenenue. CBsa3b Mexay nudGepeHIpyEeMOCThIO U
HETPEPHIBHOCTHIO.

4. ®u3nveckuil CMbICI NpOU3BOIHOM. Perienue 3amay.

5. 'eoMeTpUYECKUNA CMBICI IIPOU3BOIHOM.

IlpakTH4yecKue 3aHATHSL:

YpaxHeHus ¢ IPOU3BOJIHON

Tema 7.3. IIpousBoanble
3JIeMEHTApPHBIX (PyHKIUI

Cojaep:kaHue y4e0OHOr0 MaTepuaJia:

1. IIpousBoIHBIE 2JIEMEHTAPHBIX (DYHKITHIA.

2. HaxoxeHue npou3BOJHON C MOMOIIBIO TaOIHIIbL.
3. [IpaBuna Hax0XkAEHUE MPOU3BOIHOM.

4. ITpon3BoiHasl TPUTOHOMETPHUECKUX (DYHKITHH.

IlpakTuyeckune 3aHATHSA:

Ynpaxsaenus ¢ QyHKIHIMHA

1,2,3

T2 - 18,
M1 - M7,
Tl — 1114

Tema 7.4. IkcTpemMyMbl
GyHxumn

Conep:xanue y4eOHOro MaTepuaJia:

1. OnpeneneHue SJKCTPEMYMOB (QyHKITUH.

2. HeoOxomuMbIe YCIIOBUS CYIIECTBOBAHUS IKCTPEMYMOB.
JlocTaTouHbIC YCIIOBUS CYIICCTBOBAHUS YKCTPEMYMOB.

3. HaxoieHue 9KcTpeMyMa ¢ TIOMOIIbI0 BTOPOH MPOU3BOIHOMA.

HpaRanecmle 3aHATHUSA:

YropakHeHUs] Ha ONpeeIeHHe YIKCTPEMYMOB (DYHKIIHIA

1,2,3

JI2 - JI8,
MI1 -M7,
IT1 - 1114

Tema 7.5. Ilo1Hoe
Hcciae10Banne PyHKIUA

Coneprxanue y4e0HOro MaTepuaJia:

1. Cxema moaHOTO HcCIeIoBaHUS (PYHKITH C TTIOMOIIBIO TIPOU3BOIHOM.
2. UccnenoBanue GpyHKIMH Ha BO3pacTaHue U YObIBaHHE C TIOMOIIIbIO
MIPOU3BOJHOMN.

3. UccnenoBanue GyHKIMHM Ha SKCTPEMYMBI C TIOMOIIBIO
MIPOU3BOAHOM.

IIpakTnyeckune 3aHATHS:

YnpakHeHus 110 MCCIeI0OBaHUI0 (DYHKIMNA

Cemunap:

HccnenoBanue GyHKIMH ¢ TOMOIIBIO TPOU3BOTHOM

1,2,3

JI2 - J18,
M1 - M7,
1 - 1114
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Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U

HaumenoBaHue pa3ieioB u Oo0bem | YpoBeHb ILli1anupyemsbie
Tem NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs, wacoB | ocBoenmst pe3yALTATEI
KypcoBasi pabora
Conep:kanue y4eOHOIro MaTepHuaJia:
1. Iuddepennnan GpyHKIMK U €r0 TEOMETPHUECKUI CMBICIT. 1
Tema 7.6. Tuddepenuman u 2. OmnpeneneHue nepBoooOpasHon HyHKITUH. JI2 —JI8,
HepBOOBpasHas hyHKIHH 3. Teopema o nepBOOOpa3HBIX. 1,2,3 M1 - M7,
IIpakTHyecKue 3aHATHSA: I11 - 1114
YpakHeHus 1o MPOU3BOJHON 3aJaHHOW QYHKINH, YIIPa)KHEHUS 10 1
muddepernmany GyHKIUH.
Conep:kanue y4e0HOIro MaTepuaJia:
1. HeonpenenéuHueplil HHTETpal. 1
2. OCHOBHBbIE MOHSTHS, OPEACICHUS, CBOMCTBA 0 _ 18
Tema 7.7. Heonpenenénunbiii | IIpakTuyeckue 3aHATHSA: 1 123 MI - M7,
HHTerpaJj YropakHeHus: Ha pelIeHne 3a1a4 ¢ HeoNpeAeIeHHbIM HHTEPBAJIOM » 1 - 111 4’
Cemunap:
3amaHus Ha KapTOYKax AJI MHAUBUAYAIBHON pabOThI 110 TEMaM 2
paszfena.
Pasnea 8. DiiemMeHTBI
KOMOHUHATOPUKH, TEOPHH
BEPOATHOCTEH U 210
MaTeMaTH4eCKO
CTATHCTHKH
Copep:kaHue y4eOHOIro MaTepHuaJia 1 D _ 18
Tema 8.1. OcHOBHBIE OCHOBHBIE TIOHSATHSI KOMOHMHATOPUKH. 1.2.3 MI - M7,
noHsTHus komOnHaropuku | [lpakTuyeckue 3aHATHUS 1 » 1 - 11 4’
3aiaun Ha MOICUET YKCIIa pa3MEIIeHUN, TEPECTAHOBOK M COYETAaHUH.
Copep:kaHue y4eOHOTr0 MaTepHuaJa
Tema 8.2. OcHOBHBIE 1. CoOmiTHE. 1 JI2 - JI8,
MOHATHSA TEOPUH 2. BeposSTHOCTH COOBITHSI. 1,2,3 M1 -M7,
BEPOSATHOCTEH IlpakTHyeckune 3aHATHS 1 I11 - 1114
CnoskeHre ¥ YMHOXKEHUE BEPOSITHOCTEN
CamocTosiTesibHAsI padoTa 00y4arOIMXCst 2 1,2,3 JI2 —JI8,
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Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U

HaumenoBaHue pa3ieioB u Oo0bem | YpoBeHb ILli1anupyemsbie
NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs,
TeM KypcoBas padora YacoB | OCBOEHMS pe3yJabTaThl
Pemenue 3aga4 U3 KOHTPOJIBLHO-U3MEPUTEIBHBIX MAaTEPUAJIOB 10 TEME M1 -M7,
«Teopust BEpOSATHOCTEI -
Teop p I11 - 1114
Copep:xanue yueOHOro MaTepuaJia
1. [IpencraBnenue qaHHBIX (TaOJIMLBI, JUArpaMMbl, TpaduKH). 1
2. 'enepanbHasi COBOKYIMHOCTh, BHIOOpKA
Tema 8.3. OcHoBHBIE P Y 3 P J12 - JI8,
. | IlpakTnyeckue 3aHsATHUS
NMOHATHS MAaTeMATHYeCKOH = 1 1,2,3 M1 - M7,
YnpakHeHus co CTaTUCTUKOM B TabIMIIAaX, [uarpaMMax, rpaukax.
CTATHCTUKH I11 - 1114
CemuHap
3aaHus HA KapTOYKaX JUIsi UHIUBUAYATHHONW pabOTHI IO TEMaM 2
paszfena.
Pa3nen 9. Koopaunarsl u > 14
BEKTOPbI
Conep:xaHue y4eOHOro MaTepuaJia 1
[IpsiMoyrosibHasi cuCTeEMa KOOPJAMHAT B IPOCTPAHCTBE. o _ 718
Tema 9.1. KoopauHaTtsl IIpakTHyeckue 3aHATHSA 1.2.3 Ml _ M7,
TOYKH B IPOCTPAHCTBE YrupaxkHeHus: ¢ opMyJIoi pacCTOSHUS MEXKTY TBYMS TOUKAMHU. 1 > 1 - 1 4’
VYpaBuenue chepsl.
Conep:kaHue y4eOHOTr0 MaTepuaJia 1 o _ I8
Tema 9.2. BexkTopbl n Bektopel. Moayinb BekTopa. PaBeHCTBa BEKTOPOB. 12,3 M1 M7,
AeHCTBHUS ¢ BEKTOPAMH IIpakTH4eckue 3aHATHSA 1 » 1 —T111 4’
YpaskHeHus 0 CIO0XKEHHIO BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.
Conep:xaHue yueOHOro MaTepuaJia JI2 - JI8
Tema 9.3. Koopaunatsi ACp y P i
BEKTODA 1. Pa3noxxenue BekTopa 1o BeKTopam Oasuca. 2 1,2,3 M1 -M7,
P 2. KoopauHaTsl BEKTOpA. I11 - 1114
Copep:xxanue yueOHOro MaTepuaJia
Tema 9.4. CkansipHoe P Y P 12 - 18,
Ornpenenennst CKaJIsIPHOTO MPOU3BEICHHS BEKTOPOB 2
NMPOoU3BeJeHUEe BEKTOPOB 1,2,3 M1 - M7,
Yroa Mexay IByMsi BEKTOPAMH.
Yroa Mexay BeKTOpamMmu I11 - 1114
IIpakTnyeckue 3aHATHS 2
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Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U

HaumenoBaHue pa3ieioB u Oo0bem | YpoBeHb ILli1anupyemsbie
Tem NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs, wacoB | ocBoenmst pe3yALTATEI
KypcoBasi pabora
YopakHeHus: Ha JEHCTBUS C BEKTOpaMH.
Coaep:xkaHue y4eOHOro MaTepuaJia
Hcnonb3oBaHne KOOPAWHAT U BEKTOPOB IIPU PEIICHUU 1
MaTEeMaTHYCCKHUX M MPUKJIQTHBIX 33]1a4. o - 718
Tema 9.5. Pemenue 3aga4 Ha | IlpakTudeckne 3aHATHS 1 12,3 MI — M7’
BCe /IefiCTBUS C BEKTOpaMH | YIIpaKHEHHs Ha pelleHre 3a/1a4d Ha BCE JACHCTBHUS C BEKTOpAMHU » 1 — 1 4’
Cemunap
3amaHus Ha KapTOYKax AJI1 MHAUBUAYAIbHON pabOoThI 10 TEMaM 2
pazzaena.
Paznen 10. [Ipsaamblie u 512
IJIOCKOCTH B NMPOCTPAHCTBE
Copep:xxanue yueOHOro MaTepuaJia 1 O _ 18
Tema 10.1. Akcrombl AKCHOMBI CTEPEOMETPHUH, CIEIICTBUS U3 aKCHOM. 12,3 MI — M7,
cTepeoMeTpHuu IIpakTHYecKkne 3aHATHS 1 » 1 — 111 4’
YnpaxHeHUs1 ¢ aKCHOMaMH
Copep:xanue yueOHOro MaTepuaa
1. B3anmHOe pacroyiokeHre IpsiIMbIX B IPOCTPAHCTBE. 1 - 78
Tema 10.2. [Ipsimbie u 2. [lapanienbHOCTh MPSIMOM U TJIOCKOCTH. 123 MI — M7’
IJIOCKOCTH B mpocTpaHcTBe | [IpakTHyeckue 3aHATHSA » 1 —T111 4’
YrpakHeHUs Ha pacoIoKEHUE MPSMBIX B IPOCTPAHCTBE U HA 1
IJIOCKOCTH.
Copep:kanue y4e0HOIro MaTepuaJia 1 T 18
Tema 10.3. [lapamienasHocts | OnpeneneHue, NpU3HAK U CBONCTBA NapajlIeIbHOCTHU MNIOCKOCTEH. 12,3 MI - M7,
IUIOCKOCTEH IIpakTHYecKHe 3aHATHS 1 » 1 — 11 4’
YnpakHeHus: Ha pelIeHns 3a1a4 C MapauIeIbHBIMU TUIOCKOCTSIMH.
Conep:kaHue y4eOHOIr0 MaTepuaJa O 18
Tema 10.4. Ilepnenaukyasip | 1. [lepreHauKyIIpHOCTH MPSMOHN M TNTIOCKOCTH. ) 1.2.3 M1 — M7,
B IIPOCTPAHCTBE 2. IlepneHauKyIsp U HAKJIOHHAS. » 1 —T1I1 4’

3. Yroa Mexay npsiMOi U MIIOCKOCTBIO.
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Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U

HaumenoBaHue pa3ieioB u Oo0bem | YpoBeHb ILli1anupyemsbie
Tem NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs, wacoB | ocBoenmst pe3yALTATEI
KypcoBasi pabora
IIpakTnyeckue 3aHATHS 1
YipaxHeHus 10 TeMe NEePIEeHIUKYISIPHOCTH B IPOCTPAHCTBE.
Cemunap
3aaHus Ha KapTOYKax JJi1 MHAMBUAYAIbHON pabOThI 110 TEMaM 1
pazzena.
Copep:kaHue y4eOHOIro MaTepuaJia
Tema 10.5. 1. JIByrpaHHblii yrod.
IlepnieHAUKYISAPHOCTH 2. Yron Mexay IUNIOCKOCTSIMH. 1 JI2 - JI8,
IVI0OCKOCTEeH 3. llepnieHAUKYASPHOCTD JIBYX IIOCKOCTEH. 1,2,3 M1 - M7,
IMapasueabHoe 4.1TapannenbHO€ NPOEKTUPOBAHUE. I11 - 1114
NMPOEKTHPOBAHME IIpakTHYecKkne 3aHATHS 1
YropakHeHus 10 TeMe MEePIEHANKYIISIPHOCTH B POCTPAHCTBE.
Pasznen 11. MHOrorpaHHuKkHu,
TeJ1a ¥ MOBEPXHOCTH 16
BpallleHusl
Copep:kaHue y4eOHOTr0 MaTepHuaJia
1. MHOTOrpaHHHUK. )
JI2 - JIS,
Tema 11.1. [lousiTue 2. OCHOBHBIE MOHSATHUS. 12,3 M1 — M7
MHOTOTPAHHHUKA 3. [IpaBHJIbHBIE MHOTOI'PaHHHKH. T 1 - 01 4’
IIpakTuyeckue 3aHATHSA )
YropakHeHus: Ha pelleHus 3a/1a4 ¢ MHOTOTpaHHUKaMU
Coaep:xaHue y4eOHOro MaTepuaJia
1. [Ipusma. [Ipsamas u HaknoHHas npusma. [IpaBunbHas npusma.
2. Onpenenenue, BUILI U CBOKCTBA mapasuienenumnena. Kyo, cBoiicTBa )
Tema 11.2. IIpusma, KyOa. JI2 - JI8,
IMapannenenunen, 3. OmnpeneneHue U OCHOBHBIE 2JIEMEHTHI TupamMubl. [IpaBuinpHas 1,2,3 M1 - M7,
Iupamuga nupamMuia. Y ceu€HHas nupamuaa. Tetpasap. I11 - 1114
IIpakTHYecKkHne 3aHATHS
VYipaxHeHus Ha pELICHUE 3a/1a4 ¢ IPU3MaMH, NTapajuleIenuIe aMu, 2

InmupaMugaMu
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Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U

HaumenoBaHue pa3ieioB u Oo0bem | YpoBeHb ILli1anupyemsbie
NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs,
TeM YacoB | OCBOEHHUS pe3yJbTaThl
KypcoBasi pabora
Copep:kaHue y4e0HOIro MaTepHuaJia
1 JI2 - JIS,
Tema 11.3. Cummerpus u CuMMeTpHsi MHOTOTPAHHUKOB. 123 M1 — M7
ceyeHHMs] MHOTOTPaHHUKOB | [IpakTHYeCcKHe 3aHATHSI 1 » 1 —T111 4’
[TocTpoeHne ceuyeHni MHOTOIPAHHHUKOB.
Conep:xaHue y4eOHOro MaTepuaJia 1 o I8
WIUHAP U KOHYC. OCHOBHBIE MOHATHSI M CEUEHHUs. Y CEYEHHBIN KOHYC. o
Tema 11.4. HuauHap u KoHyc at AP Y Y 1,2,3 M1 -M7,
IpakTunyeckue 3aHATHSA 1 1 - 1114
YopaskHeHus 0 PEelIeHUIO0 33]1a4 C CEUSHUEM M KOHYCOM.
Conep:xaHue y4eOHOro MaTepuaJia )
[lap u chepa u UX ceueHUs..
IIpakTnyeckue 3aHATHS 1 JI2 —JI8,
Tema 11.5. lllap u chepa YnpakHEeHHs 10 PelIeHUIO 33/1a4 ¢ CeUeHUeM 11apa U chepoil. 1,2,3 MI1 -M7,
CemuHap I11 - 1114
3amaHust HAa KapTOYKaX /Uil HHAWBUAYAIBHOW PabOTHI IO TEMaM 1
paszzena.
Pa3nen 12. U3mepenus B s 12
reoMeTpuu
Coaepsxanue yueOHOro MaTepuasia
O6l:é£1 Y €To I/I};Me CHHE i ! J12 - JI8,
Tema 12.1. Tlonsitus 06béma — 1,2,3 M1 - M7,
IlpakTHyeckune 3aHATHS
= = " 1 I11 - 1114
YrupakHeHus! ¢ HHTerpagbHON (HopMyIioi 00bEMa
Copep:xanue yueOHOro MaTepuaJia
1. ®opmyiibl 06bEMa KyOa, IPSIMOYTOJIBHOTO NTapasuIeIenuIea,
Tema 12.2. O0bém MIPU3MBI, [IUIUHIPA. 2 JI2 —JI8,
MHOTOTPAHHHUKOB, H 00bEéM | 2. DopMmyisl 00bEMA MHpPaMUIbl U KOHYCA 1,2,3 M1 -M7,
TeJI BpalleHus 3. ®opmysiel 00bEMa TI1apa I11 - 1114
IIpakTHyeckue 3aHATHSA )
Ynpaxsenus ¢ hpopmyaamu 00beMOB
Tema 12.3. [laomaam Copep:kanue y4e0HOIro MaTepHuaJia 1 1,2,3 JI2 —JI8,

29




Coaep:xanue yueOHOro MaTepuasa, 1adoparopHblie padoThl U

HaumenoBaHue pa3ieioB u Oo0bem | YpoBeHb ILli1anupyemsbie
NPaKTHYeCKUE 3aHATHUS, CAMOCTOSITEeIbHAsI padoTa 00yYaromuxcs,
TeM YacoB | OCBOEHMS pe3yJabTaThl
KypcoBasi pabora
NnoBepXHocTeil DopMyJIbl IIOHIaIeH MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIIICHHUS. M1 - M7
MHOTOrpaHHUKOB ¥ omaau | [IpakTuyeckue 3aHATHSA 1 1 - I11 4’
TeJl BpalleHust YopaxkueHus ¢ popMmyaamu miomaae
Conep:xkaHue y4eOHOro MaTepuaJia 1
[Tomob6ue Ten.
IlpakTyeckune 3aHATHS 2 — 718
Tema 12.4. Ilogo0ue Te.. YrpakHeHUs C OTHOIIIEHUEM IO MOBEPXHOCTH U 00BEMOB 1 12,3 M1 M7,
KoncyabTamus MOTOOHBIX TEN. > ’
I11 - 1114
Cemunap
3amaHus Ha KapTOYKax AJI1 MHAUBUAYAIbHON pabOThI 10 TEMaM 2
paszzaena.
ITpomesKyTOUHAS aTTEeCTALMS 213
Copep:kaHue y4eOHOIro MaTepuaJia 6
OK3aMeH. JI2 - JI8,
Sx3amen (1 Kype, 2 cemectp) | KoHCyabTanus 1 2,3 M1 - M7,
I11 - 1114
CamocTosiTesibHAsi padoTa 00y4arOIMXcst 6

Jnst XxapaKTepUCTHKN YPOBHSI OCBOCHHS YI€OHOT0 MaTepHraiia UCTIONb3YIOTCS ClIeAyIoNe 0003HaYCHUS:

1. — 0O3HAaKOMUTENBHBIH (Y3HABaHUE paHee N3yYCHHBIX 00BEKTOB, CBONCTB)

2. — penpoayKTHUBHBIN (BBIIOTHEHUE AESITEIBHOCTH MO 00pa3ily, MHCTPYKIIUHU HITH MO/ PYKOBOJICTBOM)

3. — IpOAYKTHBHBIH (TUIAaHUPOBAHKE M CAMOCTOSATEIFHOE BHIITOJTHEHNE ICATEIFHOCTH, PELICHNE TPOOIEMHBIX 3a1a4)
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3.3. TemaTu4ecKkoe MJIAHUPOBAHHUE Y4eOHOT0 npeaMera «MareMaTuka»

O0BéM O0bEM paboThl 00YJAIOIINXCSI BO B3AaMMOJICHCTBHH C TIPETIOAABATEIIEM, YACHI
" CamocrosiTenbHas
Paser, Tema yaeOHOU Ypoku Koncynpranuu DK3aMeH AGoTa
) p
Harpys3Kku [IpakTnueckue
Jlexuuun CeMuHapsl o0yyaromuxcs
(Bcero) 3aHATUS

1 kypc, 1 cemectp 76 36 23 2 1 6 8
Pa3nea 1. BBenenne 2 2 — — - — —
Tema 1.1. MaTematuka B HayKe,
TEXHHUKE, DKOHOMHUKE 1 2 2 - - - - -
MPAKTHUECKOHN JeSITeTbHOCTH
Pa3nes 2. PazBuTue NOHATHS O 6 4 1 1 3 B B
yucie
Tema 2.1. Llenble u paroHaNbHBIE ) 1 1 B B B B
qrcua
Tema 2.2. [TpuOnuxeHHbIE ) ) B B B B
BBIUHCIICHHUS
Tema 2.3. KoMIUIeKCHBIE YuCa 2 1 1 — — -
Pa3nea 3. Kopumn, crenenn n 12 6 5 1 3 B B
Jorapupmbl
Tewma 3.1. KopHu u crenenu 4 2 2 — — — —
Tema 3.2. Jlorapudm. CBolicTBa 4 ) ) B B B B
JorapugmMoB
Tema 3.3. IIpeoOpa3zoBanue 4 ) 1 1 B B B
JIEHCTBUTEILHBIX BBIPAKCHHH
Pa3nea 4. OcHOBBI 14 9 5 3 . B 3
TPUTOHOMETPHH
Tema 4.1. OcHOBHBIE ) ) 3 3 3 B B
TPUTOHOMETPUUYECKUE TOKAECTBA
Tema 4.2. @opMyJibl JBOMHBIX U 3 ) 1 B 3 B B
MIO0JIOBUHHBIX YTJIOB
Tema 4.3. OnpeznencHue oOpaTHBIX 1 1 3 3 B B B

TPUTOHOMETPHUYECKUX (PYHKIIHIA
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O0BéM

O0bEM paboThl 00YHYAIOIINXCSI BO B3AaMMOJICHCTBHH C IPETIOAABATEINIEM, YACHI

. CamocrosiTenbHas
y4eOHOU Ypoku Koncynbranun DK3amMeH
Paznen, Tema paborta
HarpysKu Jlexuun Hpaxruteckue CeMuHapbl 00ydarmuxcs
(Bcero) 3aHATHUS
Tewma 4.4. Perenue 4 ) ) B B B B
TPUTOHOMETPHUYECKUX YPaBHEHHH
Tema 4.5. ITpocteiimue 4 ) ) B B B B
TPUTOHOMETPUUYECKHE HEPABEHCTBA
Paznen S. ®yHkuum, ux cBOCTBA
9 4 3 — - _ )
u rpapuku
Tema 5.1. @ynkuus. MccnenoBanue
(byHKINH 3TIeMEHTapHBIMA 6 2 2 — — — 2
crocobamu
Tema 5.2. TpuronomeTrpuyeckue -
3 2 1 — — —

byHKIMH
Pa3nen 6. YpaBHeHus u 20 1 9 B 3 —
HepPaBeHCTBa
Tema 6.1. YpaBHeHuUs, HEpaBEHCTBA 1 1 B B B B —
U X CUCTEMBI
Tema 6.2. PaunoHasbHbIE ) 1 1 B B B -
yYpaBHEHHUS
Tema 6.3. OcHOBHBIE TPUEMBI 1 1 B B B B -
pEIIeHUs] HEPABCHCTB
Tema 6.4. MeToa MHTEpBAJIOB 3 1 2 — — — -
Tema 6.5. UppannoHanbHbIe ) 1 1 3 B B —
ypaBHEHHUS
Tema 6.6. [lokazarenbHbie ) 1 ) B B B _
ypaBHEHHUS
Tema 6.7. IlokazarenbHbie 4 ) ) B B B —
HEPaBEHCTBA
Tema 6.8. Jlorapudmudeckue 4 5 5 B 3 B —
YpaBHEHHUS

Tema 6.9. Jlorapudgmudeckue 1 1 — — — — —
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O0BéM O0bEM paboThl 00YHYAIOIINXCSI BO B3AaMMOJICHCTBHH C IPETIOAABATEINIEM, YACHI
. CamocrosiTenbHas
y4eOHOU Ypoku Koncynbranun DK3amMeH
Paznen, Tema paborta
Harpys3Ku [IpakTrueckue
Jlexuuu CeMuHapsl o0yyaromuxcs
(Bcero) 3aHATHUS
HEPaBEHCTBA.

IIpome:xkyTOUYHAasI aTTeCcTALUS 13 — — — 1 6 6

1 Kypc, 2 cemecTp 96 36 32 11 1 6 10
Paspnen 7. Hayana 18 7 7 4 _ 3 :
MATEMaTHYeCKOIr0 aHAJIN3a
Tema 7.1. YnucnoBsie
nocieaoBarenbHOCTH. [Ipenen 2 1 1 — — — -
byHKIIUN
Tema 7.2. HenpepbIBHOCTH ) | | B B B B
¢bynkuuu. [IponsBoanas
Tema 7.3. IIpousBoanbIe 2 1 | B B B —
AJIEMEHTApHbIX (PyHKUIUN
Tema 7.4 . DxcTpeMyMbI QYHKIMH 2 1 1 — — —
Tema 7.5 IlomHOE HCcenOBaHUE 4 1 1 ) B B —
byHKIIUN
Tema 7.6. [Inddepeniman u ) 1 1 B B B —
nepBooOpasHas GyHKIUU
Tema 7.7. Heonpenen€HubIi 4 1 1 ) B B -
WHTErpal
Pasnen 8. DiemeHTHI
KOMﬁHHaTOPIjI'KH, TEOpPUH 10 3 3 ) _ 3 2
BEPOSATHOCTEH U
MaTeMaTH4YeCKOH CTATHCTUKH
Tema 8.1. OCHOBHBIE TOHATHS ) | | B B B -
KOMOMHATOPUKHU
Tema 8.2. OCHOBHBIE TOHATHUS 4 | | B B B )
TEOPHUH BEPOATHOCTEN
Tema 8.3. OCHOBHBIE TOHATHUS 4 1 1 ) B ] _

MareMaTH4eCKOU CTaTUCTHUKU
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O0BéM

O0bEM paboThl 00YHYAIOIINXCSI BO B3AaMMOJICHCTBHH C IPETIOAABATEINIEM, YACHI

. CamocrosiTenbHas
y4eOHOU Ypoku Koncynbranun DK3amMeH
Paznen, Tema paborta
Harpysxi Jlexiuun Hpaxmiaeckue CeMuHapbl 00ydarmuxcs
(Bcero) 3aHATHUS
Pa3nen 9. Koopaunarsl u 14 7 5 ) 3 B —
BEKTOPbI
Tema 9.1. KoopauHaTel TOUKH B ) 1 1 B B B —
MIPOCTPAHCTBE
Tema 9.2. BekTopbl U IEUCTBUA C ) 1 1 B B B —
BEKTOpaMHU
Tema 9.3. KoopanHaThkl BEKTOpa 2 2 — — — —
Tema 9.4. Ckansipaoe —
MIPOMU3BEJICHUE BEKTOPOB YOI 4 2 2 - - -
MEXIY BEKTOpaMHU
Tema 9.5. Pemenue 3aay Ha Bce 4 | 1 ) B B —
JICHCTBHSI C BEKTOPAMU
Paspnen 10. [IpsiMble 1 MJ10CKOCTH 12 6 5 1 3 B —
B NIPOCTPAHCTBE
Tema 10.1. Akcuomsl ) 1 1 3 B B -
CTEPEOMETPUH
Tema 10.2. IIpsiMble 1 IIIOCKOCTH B ) 1 1 B 3 B —
IIPOCTPAHCTBE
Tema 10.3. TTapannenbHOCTh ) 1 1 B B B —
TJIOCKOCTEH
Tema 10.4. Ilepnenaukymsp B 4 5 1 1 B B —
MIPOCTPAHCTBE
Tema 10.5. IlepnenauKyIIpHOCTH —
mockocrteit [lapamiensHoe 2 1 1 - - -
MIPOCKTUPOBAHKE
Pa3nes 11. MHoOrorpanumukm, 16 3 7 1 3 B —
TeJia ¥ MOBEPXHOCTH BpallleHH sl
Tema 11.1. Tlonsarue 4 ) ) 3 B B -

MHOI'OrpaHHHUKa
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O0BéM O0bEM paboThl 00YHYAIOIINXCSI BO B3AaMMOJICHCTBHH C IPETIOAABATEINIEM, YACHI
. CamocrosiTenbHas
y4eOHOU Ypoku Koncynbranun DK3amMeH
Pazgen, Tema pabora
HarpysKu Jlexuuu TpaxTueckue CeMuHapel 00ydarmuxcs
(Bcero) 3aHATHS P
Tema 11.2. Tlpuzma, -
4 2 2 — — _

[Tapannenenunen, [Tupamuaa
Tema 11.3. CummeTpus u ceueHus ) 1 1 B B B -
MHOT'OTPAHHUKOB
Tema 11.4. Hununap v KoHYC 2 1 1 — — — —
Tema 11.5. Illap u cdepa 4 2 1 1 — — —
Pa3zpnen 12. U3mepenus B 12 5 5 ) 3 B —
reoMeTpuu
Tema 12.1. ITonarust o0bEma 2 1 1 — — — —
Tema 12.2. O6béM -
MHOTOTPaHHHUKOB, U 00BEM Tel 4 2 2 - - -
BpaIleHus
Tema 12.3. ITnomagu —
MTOBEPXHOCTEN MHOTOIPAHHUKOB 1 2 1 1 - - -
TJIOILA/IM TEJ BpaIlEHHUs
Tema 12.4. I[TogoOue ten 4 1 1 2 - — —
IIpomexyTOYHAs aTTEeCTALMA 17 — — - 1 6 10

UTOTI': 172 72 55 13 2 12 18
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4. YCJIOBUA PEAJIM3ALIMN YYEBHOI'O ITPEJIMETA

4.1. TpeGoBaHMs K MHHHUMAJIBHOMY MAaTEPHAIbHO-TEXHUYECKOMY
odecrneyeHun 1o

Peanuzanus yueOHOTO mnpeaMera TpeOyeT Haauuus ydyeOHOro kaOuHeTa
«MaremaTukay.

Me6Gens: mapra 2-x mectHas 1200500 — 16 wT; ctyn — 32 mr, JOCKa
MarHUTHO-MeJIOBasl WJIM MapKepHas — | miT.

TexHuueckne cpejacTBa OOYYCHUS: TIPOSKTOP, OKpaH, HOYTOYK WM
MEPCOHATBHBIN KOMITBIOTEDP C JTUIEH3MOHHBIM MPOTrpaMMHBIM obecrieueHuemM. Mnu
TEJIEBU30P C BO3MOXKHOCTBIO MOJIKIIOUEHUS (DIAII-HAKOTTUTEIIS.

O6opynoBaHue, 00eCTICUMBAIOIICE AJIANTAIIMIO AJICKTPOHHBIX W TEYATHBIX
o0pa3oBaTeIbHBIX PECYPCOB JUIsl OOYYAIOIIMECs U3 YUCHA JIUIl C OTPAaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/IOPOBbsSI: TIOPTATUBHBIN PYYHOU BHICOYBEIMYUTENH — 2 IIT,
paguokiace (3aylHbId HHIYKTOP U MHAYKIUOHHAS NeTisi) — 1 miT.

[Tomemenus st camocTosTenbHOM paboTel: HOyTOYK Lenovo Ideapad 330-
I15IKB — 3 mt, nporpammuoe obecneuenue: Ubuntu 16.04 ((Freewave), Libre
Office 6.2.8 (Freewave), [Iporpamma sxpannoro goctyna, Nvda (Freeware).

4.2. UudopmanuoHHoe odecrieueHne 00ydeHust
OcCHOBHbBIE HCTOYHUKHU*:

Amumos, LII.A. MaremaTuka: anredpa v Havyajla MATEMaTHYECKOTO aHAIN3a,
reomeTpusi. AnreOpa W Hadanma maTemMartuueckoro anaimuza. 10-11 xmacchr
y4eOHUK : 0a30BbI M yriyOonéHHeii ypoau / 1. A. AnumoB u ap. — Mocksa :
[Tpocsemenne, 2022. — 463 c. — TekcT : HEMOCPEACTBEHHBIN. *

[ToropenoB, A. B. Maremaruka: anrebpa ¥ Haudajga MaTeMaTHYE€CKOTO
aHanmmsza, reometpus. [eomerpusa. 10-11 kmacchl : y4eOHHK : 0a30BBIA U
yrayOnéunsiii yposau / A. B. Iloropenos. — Mocksa : IIpocsemenune, 2022. — 175
c. — Tekcr : HEMOCPEICTBEHHBIN. *

Mep3nsak A.I'. Marematuka. ['eometpus. 11 kiacc. YueOHUK. yriryOJIeHHbII
ypoBeHb. ®PI'OC. / Mep3nsk A.I'., Homuposckuit JI.A., Tlonsko B.M. nox pen.
[Tomonwckuii B.E. — Mocksa : I[Ipocsemenune, 2023. — 256 c. - ISBN: 978-5-09-

103610-7. — TekcT : HEMOCPEACTBEHHBIN. *

* — cootBercTByeT [Ipukasy MunucrepctBa npocsenieHusi PO ot 21 cenrsops 2022 .
Ne 858 «O06 yTBepxknenuu heaepaabHOro NepedHs yUeOHHKOB, TOMYIIEHHBIX K HCIIOIh30BAHHIO
NpU peau3aliid MMEIONIMX TOCYJApCTBEHHYIO aKKPEAUTAIMIO 00pa3oBaTEIbHBIX IMPOrpaMM
HAYaJFHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oOmiero oOpa3oBaHUS OpraHU3AIUSMHU,
OCYILECTBIITIONIMMH 00Pa30BaTEeNIbHYI0 NESITEIHOCTh W YCTAaHOBJCHUS NPEACTHHOTO CpOKa
HCIIOJTb30BaHUS UCKITFOYCHHBIX YICOHUKOBY.

4.3. Hcnoub3oBaHue B 00pa3oBaTeIbHOM Mpouecce AKTHBHBIX M
HHTEPAKTUBHBIX (JOpM NPOBeIeHUSA 3aAHATHI

PabGouas mnporpamMma mnpenMera MNpeaycMAaTpUBAEeT B LEISAX peau3aliu
KOMIIETEHTHOCTHOTO TIOJIX0/Ia HCIOJIb30BaHUE B 00pa3oBaTEIbLHOM IIpOIlecce
aKTUBHBIX W WHTEPAKTUBHBIX (OpM TMpOBEACHHUS 3aHATHI (KOMIBIOTEPHBIX



CUMYJISIIUNA, JEJIOBBIX U POJIEBBIX U, pa300pa KOHKPETHBIX CUTYyallui — KEWCOB,
NICUXOJIOTUYECKUX U MHBIX TPEHUHIOB, I'PYNIOBBIX JUCKYCCUN — KPYIJIBIX CTOJIOB)
B COYETAaHHH C BHEAYAUTOPHOM padoTOd i1 (OPMHUPOBAHHUS U PA3BUTHS
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3YJIHTATOB 00YYAOLIUXCS.

5. MPOBEPKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O ITPEIMETA

KOHTpOJ'II) M OLCHKA PE3YJIbTATOB OCBOCHHA MPECAMETA OCYIICCTBIIACTCA IMPEIOAaBaTCICM

B IIpoLECCEC IPOBEACHUA BaHHTHﬁ, TECTUPOBAaHUsA, a TAaKXKC BBIIIOJHCHHUA 06y‘IaIOH_[I/IMI/IC$[

HHIAUBUYAJIbHBIX 3aJIaHui.

PesynbraTel 00y4eHus: (OCBOCHHBIC YMEHHUS,
YCBOEHHbIE 3HAHUS)

@DOopMBI U METOJTBI KOHTPOJISI ¥ OLIEHKHU
PE3YJIbTaTOB O0YUYECHHSI

Buvinycknuk na yenyo1énnom ypoene nayyumces:
— UMETh MPEACTABICHUE O BKJIA/I€ BbIJAIOIINXCS
MaTEMaTHKOB B Pa3BUTHE HAYKHU;

— IMIOHUMAaTh POJIb MaTEMATUKH B pa3Butuu Poccuu;
— UCIIOJIB30BATh YUCIIOBBIE MHOKECTBA Ha
KOOPAMHATHOU MPSAMOMN U HA KOOPAUHATHOU
IJIOCKOCTH JUISl ONIMCAHUS PEAJIBHBIX MPOLECCOB U
SIBJICHUM;

— IPOBOJIUTH JOKa3aTeNIbHbIE PACCYKACHUS B
CUTyalUsX MOBCEHEBHOM KU3HU, PU PEILICHUU
3aJa4 U3 Ipyrux NpeaMeToB;

— BBITIOJHATH U OOBSICHATH CpaBHEHHUE Pe3yJIbTaTOB
BBIUHCIICHUM NP pEIEHUH TPAKTUUECKUX 3aj1a4, B
TOM YHUCJIE PUOIMKEHHBIX BEIYUCTICHHH,
UCIIOJIB3YS pa3Hble CLIOCOObI CPaBHEHUI;

— 3aMKChIBATh, CPABHUBATh, OKPYIJISTh YACIOBBIE
JTaHHBIE PEATLHBIX BEJIMYUH C UCIIOJIb30BAHUEM
Pa3HbBIX CUCTEM MU3MEPEHUS;

— COCTaBJISITh U OLIEHUBATh Pa3HbIMU cIIoco0aMu
YHCJIOBBIE BBIPAKEHUS IPU PEILICHUH
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX yUIeOHbBIX
MIPEAMETOB;

— COCTaBJISITh U peIllaTh ypaBHEHUS, HEPABEHCTBA,
UX CUCTEMBI MIPH PEIICHUH 33724 JPYTUX Y4EOHBIX
IIPEIMETOB;

— BBITOJHSTH OI[EHKY MPaBAONOA00Us
PE3yJIbTAaTOB, MOJIy4a€MbIX [P PEIICHUN
pa3IMYHBIX ypaBHEHUH, HEPABEHCTB U UX CUCTEM
IIPU PEIICHUH 3a]a4 JPYTUX YUEOHbIX MTPEIMETOB;
— COCTaBJISITh U PEIIaTh YPaBHEHUSI U HEPABEHCTBA
C IapaMeTpaMH IpH pelIeHNH 3a1a4 JPyTrux
y4eOHBIX MPEIMETOB;

— COCTaBJISITh YpaBHEHHE, HEPABEHCTBO MIIM UX
CHUCTEMY, OIUCHIBAIOIINE PEATBbHYIO CUTYAINIO UIN
MPUKIAHYIO 337a4y, UHTEPIPETUPOBATh
MOJIyYEHHBIE PE3YJIbTaThl;

— UCMOJIb30BaTh MPOTrpaMMHbIE CPEJICTBA IPU
pEIIeHUH OTJEIbHBIX KJIACCOB YPAaBHEHUH U

®opMBI KOHTPOJISI OOYUCHHUS:

— JIOMAIIIHKE 33JIJaHuUs TPOOIEMHOTO Xa-
pakrepa;

— MpaKTUYECKUE 3aaHMs;

— MIOITOTOBKA U 3aIllMTa TPYIIOBBIX 3a/1a-
HUI MPOEKTHOTO XapaKTepa;

— TECTOBBIE 3a/IaHHSI TI0O COOTBETCTBY-
IOLUM TEMaM.

MeToab!l OLIEHKH pe3yIbTaToOB 00y4YeHUs:
— MOHUTOPHHT pOCTa TBOPYECKOU CaMO-
CTOSITEJIbHOCTH U HaBBIKOB MOJTYYECHUS
HOBOI'O 3HAaHUSA KaXXJIbIM O6y‘IaIOHII/IMCﬂ;
— HaKOIUTEJbHAs OLIEHKA.
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PesynbraTsl 00y4eHus (OCBOCHHBIE YMEHHUS,
YCBOCHHBIC 3HAHUS)

CDOpMBI U MCTOABI KOHTPOJISL U OLICHKH
pe3yIbTAaTOB OOYUCHHSI

HEPaBEHCTB;

— ONpEEIATH 10 rpaduKaM U HCIIOIB30BATh IS
pEeIIeHNUs TPUKIIATHBIX 33719 CBOMCTBA pPEaTbHBIX
MPOIIECCOB U 3aBUCUMOCTEH (HanOOIbIINE U
HAUMEHBIIINE 3HAYCHHUS, IPOMEKYTKH BO3PACTAHUS
1 yObIBaHMs (PYHKITUH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA, aCUMIITOTBI, TOYKH Tepernoa,
MIEPHOJ U T.11.);

— MHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE
KOHKPETHOW MPAKTUYECKOH CUTYaIHH;

— ONPEIeIsATh 1Mo rpadukaM mpocTenme
XapaKTEPUCTUKH MIEPUOTUICCKUX MTPOIIECCOB B
OMOJIOTUH, SKOHOMHKE, MYy3bIKE, PAAHOCBSI3U U JP.
(amruMTY 1@, IEPUO | T.11.);

— peliaTh NpUKIAIHbIE 331241 U3 OMOJIOTHH,
(bU3UKH, XUMHH, SJKOHOMHUKH U JIPYTHX TPEJIMETOB,
CBSI3aHHBIC C UCCIIEOBAHUEM XapaKTEPUCTHK
IPOIIECCOB;

— MHTEPIPETUPOBATH MOJYICHHBIC PE3YIIbTATHI,

— BBIYHCIISTH WIH OLICHUBATh BEPOSTHOCTH
COOBITHI B peasbHOM JKU3HHU;

— BBIOMPATh METOIbI TIOJXOISAIECTO MPECTABICHUS
1 00pabOTKH TaHHBIX;

— COCTaBIISITh C UCTIOJIb30BAHUEM CBOWCTB
reOMETPHUECKUX (PUTYpP MAaTEeMaTHUECKUE MOJICITH
JUTSL PEUICHHUS 33/1a4 MPAKTHYECKOTO XapaKTepa u
3aj71a4 U3 CMEXHBIX JUCLUUIUINH, UCCIIEIOBATh
MOJTYYCHHBIC MOJIEJIA M HHTEPIIPETUPOBATH
pe3yJbTar;

— HMCIIOJIb30BaTh OCHOBHBIC METOIbI
JI0Ka3aTeIbCTBA, POBOAUTH I0KA3aTEILCTBO U
BBITOJIHATH OMPOBEPIKCHHE;

— IPUMEHSTH OCHOBHBIC METO/IbI PEIICHUS
MaTeMaTHUYECKUX 33]1a4;

— Ha OCHOBE MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B
NPUPOC XapaKTepU30BaTh KPacoTy U
COBEPILEHCTBO OKPY’KAIOIIET0 MHUpa U
NPOM3BEICHUI HUCKYCCTBA;

— IPUMEHSATH IPOCTEHINNE TPOrPAMMHBIEC CPEJICTBA
1 JICKTPOHHO-KOMMYHUKAITHOHHBIE CHCTEMBI TIPU
peLICHNH MaTeMaTHYECKUX 3a/1a4;

MI0JIb30BATHCS TIPUKIIATHBIMU IPOTPaMMaMH U
pOrpaMMaMi CUMBOJIbHBIX BBIUMCICHHN JUIS
WCCIICIOBAaHHS MATEMAaTHIECKUX OOBEKTOB.

6. POHJ OHEHOYHBIX CPEJICTB TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTHU U MIPOMEXYTOUYHOMN ATTECTALIUU
YUYEBHOI'O IPEJIMETA

O01mme KpuTEepuM OLIEHNBAHUS YCTHOTO OTBETA
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«OTJINYHOY»: OO0ydYaromuiics UMEEeT BCECTOPOHHHME, CHCTEMaTHYECKHE U
rmyOoOKMe 3HaHMA 1O BONpOCaM TEKylled TeMbl, CBOOOJHO  BIAJEET
TEPMHUHOJIOTHEH, MPOSABISAET TBOPUYECKHE CIOCOOHOCTH B MPOLIECCE H3TIOKEHUS
y4eOHOIro MaTepHaia; aHalIu3upyeT (aKThl, SIBJICHUS M IPOLIECCHI, MPOSBISAET
CIOCOOHOCTh JienaTh 00O0OIIaIIe BbIBOABL, OOHAPYKMBAET CBOE BHUJICHHE
pemieHust npoOJieM; YBEPEHHO BJaJE€eT NOHATUHHBIM alapaToM; aKTUBHO
Y4acTBYET MPU OTBETE Ha 3aHITHH, MOJHOCTHIO OTBEYAET HA 3aJJaHHbIE BOIPOCHI
(OCHOBHBIE U JIONOJIHUTEIBHBIE), CTPEMSICh K PA3BUTHIO TUCKYCCHH.

«XOpOUIO»: OOyYaroUIMiCss UMEET MOJIHbIE 3HAHUA [0 BONpPOCaM JaHHOM
TEMbI, YMEET NPABWJIHHO OIIEHMBATh ATH BOIMPOCHI, MOTEHIIMAIBHO CIOCOOEH K
OBJIQJICHUIO 3HAHUM ¥ OOHOBJICHUIO UX B X0JI¢ IAJbHECHUINICH YueObl M MPEICTOSIICH
po(heCCUOHATLHON AESITETbHOCTH; /1ajl OTBEThl HA OCHOBHBIE U JONOJHUTENIbHbIE
BOIIPOCHI, HO HE UCYEPIIBIBAIOILIETO XapaKTepa; BiIaIeeT MOHATUNHBIM alnapaToM.

«YJOBJIETBOPUTENIBHO»: OOYYAIOIIMICS HKMEET 3HaHHUS 10 OCHOBHBIM
BOIIPOCAM JAHHOW TEMbl B 00BEME, JOCTATOYHOM I JAJbHEWINEH y4eObl H
npeacrosmiel  paborel mo mpodeccud, B JAOCTaTOYHOM MEpe  BIAJEET
TEPMUHOJIOTHEH; TPOSIBUII HEMTTyOOKHE 3HAHMS TPU OCBELIEHUH MPUHIMITUATBHBIX
BOIIPOCOB M TPOOJIEM; HEYMEHHE JeJIaTh BBIBOJABI OOOOIIAIONIETO XapakTepa U
JlaBaTh OILICHKY 3HAYEeHHsS OCBEIIAEMBbIX pPaccMaTpPUBAEMBIX BONPOCOB M T.IL.;
OTBETHJI TOJILKO Ha OJIMH BOIPOC HA 3aHATUHU, NPU 3TOM IOBEPXHOCTHO, WIIU
HEJI0OCTaTOYHO IMOJIHO OCBETHJI €T0 U HE J]aJl OTBETA Ha JOMOIHUTENIbHBINA BOIIPOC.

«HEYJIOBJIETBOPUTEIHHO»: 00YUaIOIIUNICS UMEET 3HAUUTEIbHbIE TTPOOENbl B
3HAaHUAX OCHOBHOIO  y4€OHO-IPOTrpaMMHOTO Marepuaia, JOITyCKaeT
NPUHLUIINATbHBIE OUIMOKM MPU OTBETE HAa BONPOCHI; HE OTBETWI HU Ha OAUH
BONPOC HA 3aHATUU (OCHOBHOW W/WJIM JOTIOJHUTEIBHBIN); OTKA3aJICsS y4acTBOBATh
B paboTe 3aHITHS WA CEMUHAPa/ypoKa.

OO0mue KpuTEpUHU OLIEHMBAHNS NIPU OTBETE HA TECTOBBIE 32/ ITaHUA
«OTIM4YHO»: He MeHee 90% MpaBUIIBHBIX OTBETOB.

«xopouo»: He MeHee 80% MpaBUIIBHBIX OTBETOB.
«yZIOBJIETBOPUTEIbHO»: HE MeHee 70% MpaBUIbHBIX OTBETOB.
«HEYAOBJIETBOPUTEIBHO»: 69 1 MeHee % MPaBUIIBHBIX OTBETOB.

OO0mme KpUTEpUN OLEHWBAHUS NPH BBICTABJIEHHHM WUTOIOBOH OLEHKH
Ha 3k3aMeHe/nn¢depeHIUPOBAHHOM 3a4éTe:

«OTJINYHOY»: OO0ydYaromuiics UMEEeT BCECTOPOHHME, CHCTEMaTHYECKHE U
rnyOoKrMe 3HaHMA 1O Bompocam Ouiieta, CBOOOJHO BIaJeeT TEPMHUHOJIOTHEH,
OpOSIBIIIET TBOPYECKUE CIIOCOOHOCTH B MPOLECCE HU3JOXKEHUs y4eOHOro
MaTepuaia; aHAJIM3UPYeT (PaKThl, SBICHUS U MPOIECCHI, MPOSBISIET CIOCOOHOCTD
Jenatb 000o0maroIue BbIBOIbI, OOHAPYKUBAET CBOE BHJICHHUE PEIICHUS MpoOIieM;
YBEPEHHO BJIAJICET MOHATHIHBIM ammapaToM.

«xopomIo»: o0ydJaromuicss UMeeT MOJHBIE 3HAaHWSA MO BOIpocam Ouiera,
yMeeT TPaBWIHLHO OIICHWBATh JTH BOMPOCHI, Jal OTBETHl HAa OCHOBHBIE U
JIOTIOJTHUTEIbHBIE BOMPOCH, HO HE HCYEPIBIBAIONICTO XapakTepa; BIajaeeT
HNOHATUHHBIM aIlapaToM.
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«YZIOBJICTBOPUTENHHO»: OOYYArONIUIICS WMEET 3HaHUS 10 HECKOJIbKUM
BOmpocaM Owiera B 00beMe, JOCTAaTOYHOM IS MPEACTOAMmEed padoThl 1O
npodeccun, B TOCTAaTOYHOW Mepe BIAJACET TSPMUHOJIOTHEH; MPOSBUI HETITyOOKHE
3HAHWS; HEYMEHHE NIeJlaTh BBIBOJBI 00OOIIAOIIET0 XapakTepa M J1aBaTh OICHKY
3HAYEHUS OCBEIIAEMbIX PaCCMaTPUBAEMBIX BOIIPOCOB U T.II.

«HEYOBJIETBOPUTEIHLHO»: 00YUAIOMIMIICS UMEET 3HAUUTEIbHBIE TPOOEIBI B
3HAaHUSAX  OCHOBHOTO  y4eOHO-IPOTpaMMHOTO  MaTepuana,  JOIMyCKaeT
MPUHITUITHAIBHBIC OIMMOKKM TMPU OTBETE HA BOIMPOCHI, HE OTBETWJI HU HA OJIUH
BOMIPOC OMiIeTa, OTKa3aics OTBEYATh Ha BOMPOCHI TT0 OHIIETY.
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