MuHuctepcTBO 00pa3zoBanus 1 Hayku PecyOnuku Xakacust
I'ocynapcTBeHHOE aBTOHOMHOE MPO(hecCHOHAIbHOE 00pa30BaTEeNIbHOE YUPEKICHUE
Pecnyommkn Xakacusi «CassHOTOPCKHI MOJUTEXHUYECKUN TEXHUKYM)
(CATIOY PX CIIT)

YTBEPXJIAIO

Hupextop 'AITIOY PX CIIT
H.H. KapkaBuna

npuka3 Ne 81-O ot 30.08.2023r.

nucar: FAMIOY PX CIT

Mo
DN: INNLE=1902009660, SNILS=06279943708,
OGRN=1021900676082, INN=190201579652,
E=sayan-spt@mail.ru, C=RU, S=19 Pecnybnvixa

3ABOfCKOW, A1.60", O=TAMOY PX CIT,

CN=ATIOY PX CTT, T=MPEKTOP,
G=HATA/IbA HYKONAEBHA, SN=KAPKABUHA
OcHoBaHM: 5 NOATEEPXAEI0 TOT AOKYMEHT
Mecr

lecTononoxenve:
[ara: 2023-10-09 08:36:29

IIPOI'PAMMA
OBIEOBPA3OBATEJIbHOU YYEBHOU JUCIHUIIVIMHbI

OY ]l 07 MatemaTuka

0 CTIEIHATIBHOCTH CPETHET0 MPO(HECCHOHATBHOTO 00pa30BaHUs
08.02.01 CtpouTenbCTBO U IKCIJIyaTALMSA 3AAHUIA U COOPY KEHHUI

2023 r.



PaGouast mporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC COO, yTBepKICHHBIX MPUKA30M
Muno6puayku Poccun ot 17.05.2012r. Ne 413 (B nocnenneit pepakuuu ot 12.08.2022r Ne732.), ®I'OC
CIIO, c yueToM moylydyaeMOM CIEIHaTbHOCTH CpeaHero npodeccronanbHoro obpazosanus: 08.02.01
CTpouTenbCTBO M IKCIUTyaTalus 3JaHUM W COOPYKEHHH, yTBepkIeHHOro npukazom MOuH P® ot
10.01.2018 Ne 49797; mnpukaza MunoOpuaayku Poccun ot 24.08.2022r. N 762 «O6 yrBepxknenuu Ilo-
psiZKa OpraHu3ally U OCYIIECTBICHUSI 00pa30BaTEIbHOM JAESTENbHOCTU IO 00pa30BaTeIbHBIM IPOrpaM-
MaM CpeIHero mpodeccuoHAILHOTO 00pa30BaHMs», MPUMEPHOM paboyeil mporpammoii 0omeodpa3oBa-
TEeILHON NMUCHUIUIMHBI «MaTeMaTukay g MpoQeCCHOHANIBHBIX OpraHmu3aiui, yreepxkacHHon OI'bOY
JI1O UPIIO ot 30.11.2022r. nmpotoxoi Nel4.

Opranmuzanus-paspaboTuuk: [ocymapcTBeHHOE aBTOHOMHOE MpogecCHOHATBbHOE 00pa3oBaTeiIbHOE
yupexnaenue Pecriyonuku Xakacust «CasHOTOPCKUN MOJTMTEXHUUECKHN TEXHUKYM)

PaspabGorumk: npenogaBarenb mateMatuku, CemeycoBa Ounbra liBaHoBHa

PACCMOTPEHO COITIACOBAHO
Ha 3ace0aHu NPeOMemHO-YUK1080Ut KOMUCCUU 3amecmumens oupekmopa no YP
Ecmecmeenno-nayunvix oucyuniun Ceucmynoea E.A.
Ipomoxon Nel om «29»aseycma 2023 . «29»__08__2023.
IIpeoceoamens 1K /Cemeycosa O.U.
COJAEP)KXAHUE Crp.
1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI 4
YYEBHOM JJUCIUTIIMHBI
2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUIIJINHBI 14




3. YCJOBHUSA PEAJIN3AIIMA YYEBHOM JUCHUILJINHBI 32

4. KOHTPOJIb W OIEHKA PE3YJBTATOB OCBOEHUSA 33
YYEBHOM JUCHUILIMHBI



1. OBIIASI XAPAKTEPUCTUKA PABOYEN TIPOTPAMMBI YYEBHOM JJUCIATLIIMHBI

1.1 MecTo y4ueOHOH TMCUUIJIMHBI B Y4e0OHOM IJIaHE

Oo6mmeoOpa3oBarenbHas TUCHUIUTMHA «MaTtemMarukay sIBISeTCs 00s3aTeIbHON YaCThIO
001eo0pa3oBaTeIbHOTO KKIIA 00pa3zoBaTenbHON porpaMmsel B cootBeTcTBUHM ¢ PT'OC CIIO mo
crenranbHOCcTH 08.02.01 CTpOoUTENBCTBO M AKCIUTyaTalUs 34aHUA U COOPYKEHUH, BXOIAIIEH B

yKpynHEHHYIO0 rpynny cnenuainbHocTeit 08.00.00 TexHuka v TEXHOJIOTUM CTPOUTEIbCTBRA.
1.2. Hean u miianupyemMble pe3yJabTAaThl 0CBOCHUS TUCIUILIHHBI

1.2.1. Heab TUCHUIIMHBI

Copneprxanue mporpaMMsl 0011e00pa30BaTeNbHON AUCLUILIMHBI «MaTeMaTHKay HallpaBJIeHO Ha
JTOCTHKEHHE Pe3yIbTaTOB €€ u3ydeHus B cooTBeTcTBUM ¢ TpeboBanusamu GI'OC COO ¢ yuerom
npodeccuonanbHoi HanpasneHHOcTH PI'OC CIIO.
1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOCHHS 0011e00pa30BaTeIbHOM JUCIMILIUHBI B COOTBETCTBHHU
¢ PI'OC CIIO u Ha ocoBe PI'OC COO
Ocoboe 3HaueHme qucUUIUMHA HMeeT pH popmupoBannu u pazsutuu OK u [1K
[Tpodeccuonanpubie kommnereH K 1o cneunanbHocTy 08.02.01 CTpouTenbcTBO U AKCILTyaTaus

3J1aHUH ¥ COOPYKEHUN

[1K 1.2. BeIMOAHATH pacuyeThl U KOHCTPYHUPOBAHUE CTPOUTEIHHBIX KOHCTPYKIIHIA,

IIK 1.3. P33pa6aTBIBaTB APXUTCKTYPHO-CTPOUTCIIbHBIC YCPTCIKU C UCITIOJIB30BAHUCM CPEACTB aBTO-
MaTU3UPOBAHHOI'O ITPOCKTUPOBAHUA,

I1K 5.1. CocraBnenue CBOJHBIX CHEHU(PUKAIUN U TaOIUL TOTPEOHOCTH B CTPOUTENBHBIX U BCIIOMO-
raTelbHbIX MaTepuagax U 000py10BaHUU;



O01me KOMIETEeH MU

IInanupyemMsble pe3yabTaThbl 00y4eHUs!

O0mme (IMYHOCTHBIE,

MeTanpeaMeTHbIe)

I[I/ICIII/II[.]'[I/IHapHLIe

(mpeaMeTHbIE)

OK 01 Beibuparts crioco0sI pe-
[IeHHs 327124 Tpodeccro-
HaJIbHOM ACATCIIbHOCTHU IIPpU-
MEHUTENBHO K Pa3InYHBIM
KOHTCKCTaM

-c(hopMUpOBaTH rPaXKTAHCKYIO MO3UITUIO 00yYa-
FOLLEroCsl Kak aKTUBHOT'O U OTBETCTBEHHOT'O UJieHa
[poccuiickoroo0miecTna;

- TOTOBHOCTh K TyMaHUTAPHOH U BOJIOHTEPCKOMH
NeSTELHOCTH,

- OCO3HATh JIMYHBINA BKJIAJI B IOCTPOCHUU
YCTOMYUBOTO OYIyIIEro;

-cpopMHUpPOBaTH MUPOBO33PEHHS, COOTBETCTBYIO-
[1Ier0 COBPEMEHHOMY YPOBHIOPA3BUTHSI HAYKU U
OO0I1IECTBEHHOH NMPaKTUKH, OCHOBAaHHOTO Ha JHa-

10T KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBO-|~

€Tr0 MECTa BIIOJIUKYJIBTYPHOM MHUPCE;

-CaMOCTOSITEIbHO (POPMYIMPOBATH U AKTyaJU3U-
poBaTh Mpo0IeMy, pacCMaTpUBATh €€ BCECTOPOH-
HE;

- BHOCHUTDH KOPPECKTUBLI B ACATCIIBHOCTD, OLICHN -
BaTb COOTBCTCTBHUEC PE3YJIbTATOBLECIAM, OLICHU-

BaTbh PUCKHU HOCH@}ICTBI/Iﬁ JACATCIIBHOCTH,

-pa3BUBaTh KPEaTHBHOE MBINIJICHUE TPUPEIICHUN
YKU3HEHHBIX MPo0JIeM;

-CITOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOATCIBHOMY

IOV CKY MCTONOB PCIICHUATIPAKTUYCCKUX 3ajJa4,

BJIAJICTh METOJAMHM J10KA3aTENIbCTB, AITOPUTMAMH PELICHU 3aa4;
yMeHue (popMyJInpoBaTh ONPEAEICHHs], AKCHOMBI U TEOPEMBI, IPUMEHSTh
11X, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B XO/€ PELICHUS 3a/1a4;

- yMETb ONEpPUPOBATH NOHATUAMM: CTENEHb YHCIIA, JJIOTapu(M yncia;
YMEHHE BBIIIOJHATH BBIUMCICHUE 3HAUEHUH U IPE0Opa30oBaHUs
BBIP)KEHUH CO CTENEHsIMU Uiorapupmamu, npeoopa3oBaHus IpoOHO-
[pallOHAIBHBIX BBIPAKCHU;

- YMETb BBIOMpATh MMOAXO/SIIMN U3yUEHHBIH METOA JUIs PEeLeHUs 3aauH,
pacrio3HaBaTh MaTeMaTHUECKUE (DaKThIM MATEMAaTHIECKHE MOJICITH B
[IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHHE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHI POCCUMCKON U MUPOBOU
MaTEMaTHYECKON HayKH.

YMETh ONIEPUPOBATH MOHATUAMU: MHOKECTBO, ITOAMHOKECTBO,
ONEpallM¥ HaJl MHOXKECTBAMH; YMEThb

MCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIM amnmnapar Uil ONMUCAHUS pe-
QJIbHBIX IIPOLIECCOB U SBJICHWM W IIPU PEIICHHMM 3a7ad, B TOM YHCIIE U3
NPYTUX y4eOHBIXIIPEIMETOB;

- YMETh ONEpPUPOBaTh MOHATHSAMH: HATypaJbHOE YHUCIO, LEJN0€ YUCIO,
OCTaTOK I10 MOAYJIIO, PALMOHAIBHOE YHCIIO, UPPAaLMOHAIBHOE YHCIIO,
MHO)KECTBA HATYPaJbHBIX, LEJbIX, palMOHAIbHbBIX, JEWCTBUTEIbHbIX
YHCEeN;, YMETh UCIOJIb30BaTh MPU3HAKU JICIMMOCTH, HAMMEHBIINN OOIIHIA
nenuTenb M HauMeHbIllee oOlee KpaTHoe, anroput™ EBkinuga mpw
pelIeHnn 3aAa4; 3HAKOMCTBO C Pa3JIM4HBIMH NO3ULMOHHBIMH CHUCTEMaMH
CUHCIICHHUS;

- YMETb ONEPUPOBATH MOHATUSAMM: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUJIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO uucia, Gpopma




MIPUMEHEHUIOPA3IINYHBIX METOIOB IMO3Ha-
HUS,

-CTaBUTH U (HOPMYIUPOBATh COOCTBEHHBIE 3aaUn
B 00pa30BaTEIILHON NEATEITHPHOCTH M KU3HEHHBIX
CUTYaIUsX;

-yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPE/-
METHBIX 00J1aCTell;

-BbIABUI'aTh HOBBIC UACH, IIpEAJIaraTb OpUruHajib-
HbBIC ITOAXO0AbI 1 PCIICHUA,

-UMCTb BHYTPCHHIOIO MOTHBALlUIO, BKIIFOYAIOIIYO
CTPEMIJICHHUEC K JOCTMIKCHUIONLC/IN U YCIIEXY, OIITHU-
MHU3M, THUIIUATUBHOCTb, YMCHHC ILCP'ICTBOBB.TB,
HCXOAa U3 CBOUX BO3MOKHOCTEH

3anucu KOMIUIEKCHBIX qrcen (reomerpuueckas,

TPUTOHOMETPHYECKas u anreOpavyeckas); yMETb MPOU3BOJIUTH
apudmeTnueckue AEUCTBHS C KOMIUIGKCHBIMU YHCJIAMH;, TPUBOJNTH
[IPUMEPBI UCII0JIb30BAHUS KOMIUJIEKCHBIX YHCET,;

YMETb MOJAEIIMPOBATh PEAIBHBIEC CUTYALIUU Ha A3BIKE MATEMATUKH; CO-
CTaBJIATH BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 yCIIO-
BHIO 33J1a4¥, MCCIIE0BATh IOCTPOECHHBIE MOJEIIHU C UCIIOJb30BAaHUEM all-
napata ajareOpbl, HHTEPIPETUPOBATH OJTYYEHHBIA PE3yNIbTaT; CTPOUTD
MaTEMaTHYECKHE MOJEIIN C IIOMOIIBIOI€OMETPUYECKUX TOHITHH U BEJIH-
YUH, pEIIAaTh CBA3aHHBICC HUMM IIPAKTUYECKHE 331a4H; COCTABIIATH BEPOAT-
HOCTHYIO MOJI€JIb U HHTEPIIPETUPOBATH MTOJIYYCHHBIN PE3yJIbTaT; PEIIaTh
[IPUKJIAHBIE 3a7a49X CPEICTBAMU MAaTEMATHYECKOI0 aHaJIu3a, B TOM
qrCcIIe COLUAbHO-?PKOHOMHUUYECKOT0 U (PU3NYECKOro XapakTepa

OK 02 Hcnonb3oBatk coBpe-
MEHHBIE CPEJICTBA IIOUCKA,
aHallM3a U UHTEPIIpEeTalun
nH(popManuu, 1 UHGopmaIu-
OHHBIE TEXHOJIOTHH JIJISl BbI-
MOJTHEHHS 3a]71a4 mpodeccro-
HaJIbHOMU AESTEIbHOCTH

- YMETh B3aUMOJICCTBOBATh C COLUATBLHBIMU UH-
CTUTYTaMH B COOTBETCTBUU C UX (DYHKIIUIMU U
Ha3HAUCHHEM,

-CIIOCOOHOCTb OIIEHUBATh CUTYAIUIO ¥ IPUHUMATh
OCO3HAHHbIE PEIIeHUs, OPUEHTUPYSICh HAa MO-
paJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

- TOTOBHOCTh K TPYyIy, OCO3HAHWE IICHHOCTH
MacTepCTBa, TPYAOII00uE;

- TOTOBHOCTH K aKTUBHOH JEATEIILHOCTH TEXHO-
JTOrM4E€CKOM U COLIMAIbHOM HAIPaBJIEHHOCTH, CIIO-
COOHOCTH MHUIIMHPOBATh, MJIAHHPOBATH U CaMO-
CTOSITENIHO BBIMOJIHSTH TAKYIO J€ATEIBHOCTD;

-[IOJIy4aTb HOBBIC 3HAHUS, CT'O HHTCPIIPETALIUH,

peoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX

YMETh ONIEpUPOBaTh IMOHATUAMU: pallOHAJIbHAS (YHKIUS, T0Ka3a-
TeNbHAs QYHKIUS, CTeNeHHas: GyHKIUs, TorapudMudeckas GyHKIHs,
TpUTrOHOMETpHUUYEeCcKHe (QYHKIMU, OOpaTHbIE (PYHKIIUHN; YMEHHUE CTPOUTh
rpadUKu U3y4eHHBIX (QYHKIIMM, HCIIOIB30BaTh T'paduKU MIPU U3yUEHUH
[TPOLIECCOB U 3aBUCUMOCTEN, NIPU PELICHUH

a4 U3 JPYrux y4eOHBIX MPEIMETOB M 3aJad U3 peajlbHOM >KU3HU; BbIpa-
[b (hopMyJIaMy 3aBUCUMOCTH MEXKY BETUUMHAMU;

- YMETb ONEpUPOBATh NOHATUSIMU: TOKIECTBO, TOKIECTBEHHOE
rpeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO,CUCTEMA YPABHEHUN U
HEPaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHU, HEPABEHCTB U CUCTEM,
paloHaIbHBIC, UPPAIIMOHANIbHBIE, TTOKa3aTe/IbHbIC, CTETICHHBIE,
morapudMuUeckue, TPUTOHOMETPUYECKHE YPaBHEHUS, HEPABEHCTBA U
CHUCTEMBI; YMETh peliaTh ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI C
[MOMOIIIbIO PA3JIMYHbBIX PUEMOB; pellaTh YPaBHEHHS], HEPAaBEHCTBA U

CHUCTEMBI C ITAPAMETPOM; IPUMEHSATh YPABHEHMS,
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y4eOHBIX

CUTyalluAaAX, B TOM 4YHCJIC IIPH CO3AaHUHN yLIe6HBIX
1 CONAJIBHBIX IIPOCKTOB,

- BBIBJISITH IPUYMHHO-CIICICTBEHHBIE CBS3U U aK-
TyaJU3UpOBaTh 3a/1a4y, BbIIBUraTh TUIIOTE3Y €€
pelIeHNs, HAXOAUTh apryMEHTBI JJis JOKa3aTellb-
CTBa CBOMX YTBEPX/EHHM, 3a71aBaTh IapaMeTpbl U
KPUTEPUH PELICHHUS;

- BJIaICTh HABBIKAMHU ITOJIYUCHUA PIH(bOpMaI_[I/II/I

13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATh NOUCK, aHAJU3, CUCTEMAaTU3aLUI0 U
WHTEpPIIpETALMIO UHPOPMALIMK Pa3IMYHbIX BUJOB
1 (OpM IPECTaBICHNUS;

- UCIOJIb30BaTh CPeACTBa WH(OPMAIMOHHBIX
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEIICHUHU KO-
THUTUBHBIX, KOMMYHHUKATHBHBIX ~ HOpPraHM3a-
[IMOHHBIX 3a/1a4 C COOJIIOICHHEM TPEOOBAHHIA AP-
I'"OHOMHWKH, TEXHUKUOE30IIaCHOCTHA TUTUCHBI,pEC-
cypcocOepeKeHus], MPABOBBIX U ATUYECKUX HOPM,
HOpM MH(GOPMAIIMOHHOM O€30MTaCHOCTH;

-BJIa/ICTh HABBIKAMH PACIIO3HABAHMS U 3aIUTHI
nHpOopMaluu, HH(HOPMALIMOHHOM 6€301MacHOCTH
TTMTYHOCTH

HEpaBEHCTBA, UX CUCTEMBI JUIsl pEIIeHHs MaTeMaTHUeCKUX 3aja4d U 3a7a4
13 pa3IMYHbIX 00JIacTel HAYKU U PEATbHOU KU3HH;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: ABIKCHHE,
MapajuieNbHbIN IepeHoc, CHUMMETPHS Ha MJIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, Mpeo0pa3oBaHue MOA00Ms, MOI00HBIE
burypsl; yMeTb paclo3HaBaTh pPaBHbIC U MOJ00HBIE GUTYPHI, B TOM
qrcIie B IPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; YMETh HCIOIb30BAThH
reOMEeTPUYECKUE OTHOIICHUS, HAXOJUTh T€OMETPUUECKHE
BEJIMYMHBI (JUTMHA, YTOJI, IOk, 00beM) MPU PEIICHUH 3a/1a4 U3
NPYTUX y4eOHBIX MPEIMETOB U U3 pealbHON )KU3HU




OK 03 [imanupoBaTts u pea-
TU30BBIBATH COOCTBEHHOE
npodeccHoHaTLHOE U JIHY-
HOCTHOE Pa3BHUTHUE, ITPEI-
[IPUHUMATEIBCKYIO JCSITEIb-
HOCTB B IPO(eCCUOHATBHOM
cdepe, uCroIb30BaTh 3HAHUS
1o (PMHAHCOBOW I'PaMOTHOCTH
B PA3JIMYHBIX JXKU3HCHHBIX CHU-
Tyanusx

- TOTOBHOCTh K CAMOBBIPAXEHUIO B Pa3HBIX BUJAX
MCKYyCCTBa, CTPEMJICHUE MPOSIBIIATH Ka4eCTBA
TBOPYECKOU JINUHOCTH;

- IMETh UHTEPEC K pa3InuHbIM chepam mpodec-
CHOHAJIbHOM JEATSILHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOOP Oynymel mpodeccuu u pea-
TM30BbIBATh COOCTBEHHBIC YKU3HCHHBIC TUIAHBI;
TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHUIO U Ca-
MOOOPa30BaHUIO HA TIPOTSHKEHUH BCCH KU3HU;

-~aHAJIM3UPOBATH IIOJTYYCHHBIC B XO1€ PCHICHUA 3a-
aa4yu pe3yyibTaTbl, KDUTUYCCKU OLUCHUBATL UX 10-
CTOBCPHOCTb

-[IPOTrHO3UPOBATH UBSMCHCHHUEC B HOBLIX YCJIOBUAX;
- CaMOCTOATCIIbHO COCTABJIATD IIJIaH PCIICHUSA
HpO6J’IeMH C Y4€TOM HUMCIOIUXCA pECYpCOB, co0-

CTBEHHBIX BO3MOYKHOCTEW U IPEANIOUTECHUM;

- YMETb OLICHUBATh PUCKM U CBOEBPEMEHHO IIPH-
HUMAaTh PELICHUS 110 UX CHIKEHUIO;

- chopmMHpoBaTh MPU3HABATH CBOE MPABO U MPABO
NpYTUX JI0/IeH Ha OIIMOKH.

YMETh ONEPUPOBATH MOHATHAMMU: PALlMOHAIbHbIE, HPPALIMOHAIIBHBIE,
[OoKa3aTeIbHbIE, CTEIIEHHBIE, Iorapu(PMUIEeCKHe, TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONIEPUPOBATH MOHATHSIMU: MHOIOI'PAaHHUK, CEUEHHUE
MHOTOI'paHHUKA, KyO, mapajienenunen,  Ipu3Ma,

nupaMua, GUrypa U HOBEpXHOCTb BPALLCHUS, LIMIIUHIID,

KOHYC, map, chepa, cedeHus (UTYphl BpaIleHHUsI, TUIOCKOCTh, KaCcaIOIIAsCs
cdepsl, HUINHAPA, KOHYCA, IUIO0IIA/lb [IOBEPXHOCTUIIUPAMU/IbL, IPU3MBI,
KOHyCa, HWIMHIPA, IJI0MAas cepsl, 00beM Kyda, MPSIMOYTOJIbHOTO
napasuiesienuesa, IupaMuabl, IPU3Mbl, LIUIMHIPA, KOHYCA, 11apa;
yMEHUE U300pakaTh MHOTOIPAaHHUKH U TIOBEPXHOCTH BpAILEHUS, UX
CEUeHMsI OT PYKHU, C IOMOIIIBIO YEPTEKHBIX MHCTPYMEHTOB U
PIIEKTPOHHBIX CPEACTB; YMETh paclio3HaBaTh CUMMETPUIO B IPOCTPAHCTBE;
YMETh PACHO3HaBATh NPABUJIbHbIE MHOIOI'PAaHHUKH;

- YMETb ONEpUPOBATh NOHATUAMU: IPSMOYTOJIbHAS CUCTEMA KOOp/MHAT,
KOOPAMHATBI TOUKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKASIPHOE
[IPOU3BEACHUE, YTOJ MKy BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEICHHUE
BEKTOpA Ha YHUCJIO0; HAXOIUTh C IOMOIBIO H3YYEHHBIX (HOpMYyI
KOOpJIMHATBI CEPEMHBI OTPE3KA, PACCTOSTHUE MEXKY ABYMs TOUKaMHU;
YMETh ONEpUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK,
rpad Ha IUIOCKOCTH; YMEHUE 33/1aBaTh U ONMUCHIBATh rpadbl pa3IMuHbIMU
crioco0amMu; UCIOIb30BATh Tpadbl MPHU pEIIEHUH 3a]1a4;

YMETb CBOOOJIHO ONEPUPOBATh MOHATUSMU: COUETAHHUE, IEPECTAHOBKA,
YICII0 COYETAaHU, YMCII0 epecTaHoBOK; OMHOM HbloToHa; ymMeTh
[IPUMEHITh KOMOMHATOPHBIE (PAKThI U PacCyKJI€HUS AJIs PEIIeHUs 3a/]a4;
YMETh HAXOUTh BEPOSATHOCTH COOBITUH C HCIOIb30BAHUEM IpahuUeCKUX
METOJI0B; IPUMEHSATD IS pellieHus 3aa4 (GOpMYIIbl CII0XKEHUS U
YMHOXKEHUS BepoATHOCTEH, (hopMyITy OTHON BEPOSITHOCTH, GOPMYILY
bepnym, koMOMHATOpHBIE PaKThl U (POPMYIIbI; OLIEHUBATH BEPOSITHOCTH
peabHBIX COOBITHH; YMETh ONIEpUPOBATh MOHATUAMU: CIydaiiHas
BEJTMYMHA,  paclpelesieHne BEPOSTHOCTEH, MaTeEMaTHUECKOE
OKU/IaHUE, TUCTIEPCUs U CTaHIapTHOE OTKJIIOHEHUE CIyYaiiHOM BETMYUHBI,
(YHKIIUU pacnpeieieHHsl U IIIOTHOCTH PaBHOMEPHOI0, TOKa3aTEIbHOTO 1

HOPMaJIbHOT'O pacnpeﬂeﬂeHHﬁ; YMETH UCIIOJIL30BATh CBOICTBa HN3YUYCHHBIX]




pactpeiesICHUil T peIeHNs 3a/1a4; 3HAKOMCTBO C IOHSATHSIMH: 3aKOH
OOJIBIINX YHCEIT, METO/IbI BLIOOPOYHBIX UCCIICIOBAHUIT; YMETh TPUBOIUTD
[IPUMEPBI MPOSIBJICHHSI 3aKOHA OOJIBIIINX YUCE B IPHUPOTHBIX
OOIIIECTBEHHBIX SBJICHHSX;

YMETh CBOOOIHO OTIEPHPOBATH MOHATHAMHU: IUIOIIAb PUTYPBI, 00bEM
(bUrypbl, BeIMYMHA YIIIa, PACCTOSHUE OT TOYKH 0 IJIOCKOCTH,
[pPacCTOSTHHE MEXy IPSIMBIMHU, PACCTOSIHUE MEXK]Ty TUIOCKOCTSIMH,
rionaas cheppl, IIoMas MOBEPXHOCTH MHPAMHUIBI, IPU3MBI, KOHYCA,
[WIHHIPA, 00beM Ky0Oa, IPSIMOYTOJILHOTO TapajlieNenue1a, TUpaMuIbl,
[IPU3MBI, [IWIKHPA, KOHYCA, [Iapa; YMEHUE HAXOAUTh OTHOIIICHHUE
00BEMOB MOAOOHBIX HUTYP

OK 04 D¢ dextuBHO
B3alMOJICHCTBOBAThL U

pa6OTaTB B KOJIJICKTHUBE U KO-
MaH/IC

['OTOBHOCTB MPOTUBOCTOATH UCOJIOTUU IKCTpPE-
MH3Ma, HAITMOHATIN3Ma, KCeHO()OOHH, TUCKPUMHU-
HAI[AX 110

COLIMAJILHBIM,

PETUTUO3HBIM, PACOBBIM, HALITMOHAJIbHBIM
[pU3HAKaM;

- copMUpOBaATH HPABCTBEHHOE CO3HAHHUE,
STHYCCKOTO IOBEIACHUS;

- TOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTH
MacTepcTBa, TPYI0I00ue;

- CTaBUTh IPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIIHNE
aJIbTEPHATUBHBIE PEILICHUS,

- BIAJICTh Pa3IMYHBIMH CIIOCOOAMU OOIICHUS

1 B3aMMOJICHCTBHS;

--apr'yMEHTUPOBAHHO BECTU JUAJIOT, YMETh
CMSTYaTh KOH(QIUKTHBIE CUTYAIlUH;

- Pa3BEpHYTO U JIOTUYHO MU3J1araTh CBOKO TOUKY
3pEHUsl C UCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
COBMECTHAs ACATEIbHOCTb:

--[IOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KO-
MaHIHOW U MHAWBUIyaTbHON pabOTHI;
-BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICH-
CTBUU C y4€TOM OOITUX HHTEPECOB U BO3ZMOXKHO-
CTEH Ka)XJOr0 YieHa KOJUIEKTHRA;

- YMETb OIIEPUPOBATH MOHATUSAMU: CIIy4allHbIM OIBIT U

cilyyaiiHoe coObITHE, BEPOSITHOCTD CIIy4aifHOro COOBITHS;

YMETh BBIUUCIISITh  BEPOSATHOCTH C MCIOJB30BAHUEM IpauyecKux

METOI0B; IPUMEHSATH (POPMYJIbI CII0KEHUS U

YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHBIE (DaKThI U (POPMYIIBI IPH

pELLICHUH 33]1a4; OLIEHUBATh BEPOATHOCTH PeaJIbHBIX COOBITHIA;

3HAKOMCTBO CO CIIy4alHbIMU BEJIMYMHAMU; YMEHUE IPUBOJUTH IPUMEPDI

[IPOSIBJICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOAHBIX U OOIIECTBEHHBIX

SIBIICHUSX;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHSIMHU: CTETIEHB C

[[eJIbIM I0Ka3aTeNleM, KOPEHbHATYpallbHOM CTEeNeHw,

CTETEHb C PALIMOHAIBHBIM I10KA3aTeJIEM, CTENIEHb C IEHCTBUTEIBHBIM
(BemIeCcTBEHHBIM) TOKa3aTeseM, Jorapudm Jucia, CHUHYC, KOCUHYC

11 TAHT€HC IIPOM3BOJIBHOIO YHCIIA;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUAMU: Tpaduk PyHKIMHU, OOpaTHas

(byHKIMSA, KOMITO3ULIMS QYyHKIMNA, THHEHHas QyHKIMS, KBaJpaTHUHas

(GyHKIMS, cTeneHHas QYyHKIUS C LIeJIbIM TOKa3aTeNleM,

TPUTOHOMETpUYECKHE (PYHKIIMU, OOpaTHbIE TPUTOHOMETPUUYECKHE

(GyHKIMY, TIOKa3aTeabHas U Jorapupmudeckast QyHKIINN; YMETh CTPOUTH

rpaduKky GYHKLIUH, BHITONIHATE peoOpa3oBaHus rpauKkoB GYHKIUH;

YMETb UCIIONIBb30BaTh rpa@uKku GyHKIUH JIJ1s U3y4eHHs MPOIIECCOB U

3aBHCHUMOCTEH MPH PEeLICHUH 3ajay U3 IPYTUX YUeOHBIX IPEIMETOB U U3




-KOOPJIMHUPOBATH H BBIMOJIHATE pabOTy B YCIIO-
BUSIX pEaIbHOTO, BUPTYAIbHOTO U KOMOMHHUPO-
BAaHHOT'O B3aHMOJCHCTBHS;

-c(hopMupOBaTH CAMOKOHTPOJIb, YMETh IPHHUMATD
OTBETCTBEHHOCTH 3a CBOE IIOBEJIEHUE, CIIOCO0-
HOCTb aJallTUPOBATHCS K SMOLIMOHAILHBIM U3MeE-
HEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

-c(hopMupoOBaTh COLMATIBHBIE HABBIKH, BKIIOYAO-
1€ CTIOCOOHOCTH BHICTPAUBATh OTHOILICHUS C
IPYTUMH JIOABMH, 3a00TUTHCS, POSBIISATH UHTE-
pec u paszperaTb KOH(IUKTHI;

c(OpMHPOBATH MPUHATHIE MOTHUBBI H APTYMEHTHI
JPYTUX JIFOJEH IIPU aHAIN3€ PE3YJIBTATOB J€sI-
TEIbHOCTU

--C03/1aBaTh TEKCTHI B PA3JINYHBIX opmarax ¢
y4eTOM Ha3zHaueHUs WH(OPMAIMU U LIEJIEBOI
ayJAMTOpUH, BBIOUpAst ONTUMANIBbHYIO (opMy mpej-
CTaBJICHUS U BU3YyaJIU3allUH;

BJIaJICTh HABBIKAMH MTO3HABATEILHOU pedrexcuu
KAaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUM U MBICIIHU-
TEJIbHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBA-
HUN

[peabHOMN )KU3HU; BBIpaXkaTh (POPMyJIaMH 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

CBOOOHO ONEPUPOBATH MOHATHIMHU: YETHOCTh (PYHKIIUH, IEPUOIUIHOCTD
(yHKLIMH, OTPaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIIUH,
DKCTpeMyM (YHKIIUHU, HAUOOJIbIIICe U HAUMEHbBIIIeE 3HAYCHHS (PYHKIIMH Ha
[IPOMEKYTKE; YMETh IIPOBOJUTH UCCIIEAOBAaHUE (DYHKIINH;

YMETh HCIIOJIb30BaTh CBOMCTBA M rpaduku GyHKIUN IS peIIeHUs
ypaBHEHMI, HEPABEHCTB U 3a/1a4 ¢ IlapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB
U UX CUCTEM;

YMETb CBOOOJHO OIIEpPUPOBATH NOHIATUSAMM: TOUKA, IIpsiMasi, JIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH YroJj, ABYTpaHHBIN yrodl,
TPEXTPAaHHBIN YIoJI, IEPECEKAIOINECs, lTapaJUICIbHbIE U CKpe-
LIMBAOLIMECS NIPSAMBIE, TApaUIEIbHOCTD U NEPIEHAUKYIIPHOCTD IPSIMBIX
1 IIJIOCKOCTEM, IOl MEXAY IPSIMBIMH, YIOJl MEXAY IPSMOU U
[IJIOCKOCTBIO, YIOJl MEXKY IIJIOCKOCTSIMU; YMEHHUE UCII0JIb30BATh IIPU
pereHny 331249 N3y4eHHbIe (DaKThl U TEOPEMBI IUTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIEM MUPE; YMETh OIIEPHUPOBAThH
[MOHATUSIMU: MHOI'OIPAHHUK, CEYEHNE MHOTOTPaHHUKA, PAaBUIbHBIN
MHOTOIpaHHUK, IPU3Ma, TUpamMuaa, GUrypa 1 HoBepXHOCTb BPAILLCHUS,
LWIMH]P, KOHYC, IIap, cepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U
LMIVH/PA, TapajUIeIbHbIE OCH UM OCHOBAHUIO, CEYEHHE 11apa,
[JI0CKOCTh, Kacaromasics chepsl , HUINHIPA, KOHYCa; YMEHUE CTPOUTD
CeueHHe MHOTOI'paHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPBI U
[MOBEPXHOCTH BPALIEHUS, UX CEUYEHUs, B TOM YHCJIE C IOMOIIBIO
DJIEKTPOHHBIX CPEICTB; YMEHHUE IPUMEHATH CBOMCTBA T€OMETPUYECKUX
(buryp, caMocTosATeNbHO (HPOPMYJINPOBATH ONPEEICHUS U3YIaeMbIX
¢uryp, BBIABUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX [€OMETPUUECKUX
¢uryp, 000CHOBBIBATH WJIM OIIPOBEPraTh UX; YMEHHE ITPOBOJUTD
Kiaccu(uKanuio GUryp 1Mo pa3iIudHbIM IPU3HAKAM, BBIIOIHSATD
HE00XO0IMMBIE JIOTIOIHUTEIbHBIE TOCTPOEHUS.

-yMETb UCIOJIb30BATh MPH PEIICHUH 3a/1a4 U3yUYeHHbIE (PaKThl K TEOPEMbI
[JIaHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOIIETO

MUDa;
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YMETh CBOOOIHO ONEPUPOBATh MOHATUAMU: CpEHEE apU(PMETHIECKOE,
MeMaHa, HauboJIblee ¥ HAaUMEHbILIee 3HAUSHMs, Pa3Max, TUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE JJISl ONUCAHUS YHCIOBBIX TaHHBIX; YMETh
1CCIIeI0BaTh CTATUCTUYECKUE IaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadMuecKuX METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduuecKu
1CClIeI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO

uarpaMM pacCEeMBaHUs U JIMHEMHOW perpeccuu

OK 05 OcymiecTBasTh YCT-
HYIO U THCbMEHHYIO KOMMY-
HUKAIIUIO HA TOCYIapCTBCH-
HOM s13bIke Poccuiickoit ®e-
Nepalyy ¢ y4eToM 0coOeH-
HOCTEW COLIMATBLHOTO U KYJIb-
TYPHOTO KOHTEKCTa

- MPUHSATH TPAAULUMOHHbBIEC HALIMOHAJIbHBIE,
oO1ieyenoBeyecKrue T'yMaHUCTHUECKHE U IEMOKpa-
TUYECKUE LICHHOCTH;

- COBEPLIECHCTBOBATH SI3bIKOBYIO M YUTATEIb-
CKYIO KYJIbTYPY KaK CpeICTBa B3aUMOJICHCTBUS
MEK/Y JIIOJIbMU U ITIO3HAHUSL MUDPA;

- OCO3HATh IEHHOCTH HAYYHOU JIEATEIIbHO-
CTU, TOTOBHOCTb OCYILIECTBIISATH IPOCKTHYIO U HUC-
CIEAOBATEIbCKYI0  JIESITEIbHOCTh UHAUBUY-
aJbHO U B IpyIIeE;

- BHOCHUTbH KOPPEKTUBHI B J€ATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENIAM,
OIICHUBATh PUCKU MOCJIEACTBUN NESITEIbHOCTH;

-BJIaJIETh HABBIKAMHU Y4€OHO- HCCIIEIOBATEIHCKON
U TIPOEKTHOM e TEIIbHOCTH, HAaBBIKAMU
paspenieHus mpooem;

YMETh ONEPUPOBATh MOHIATHIMU: CpeHee apupMETUICCKOE, MEAMaHa,
Har0OJIbIIICe M HAMMEHbIIICE 3HAUCHHUS, pa3Max, AUCIICPCHs, CTAaHIapTHOES
OTKJIOHEHHE YUCIIOBOTO Ha0Opa;

YMEHHE M3BJIEKATh, HHTEPIPETHPOBATh HHPOPMAIIHIO, IPEICTABICHHYIO B
Ta0JIMIIaxX, HA JUarpaMMax, rpadukax, OTPaXKarollyto CBOMCTBA peaabHbBIX
[IPOIIECCOB M SABJICHUIT; IPEICTABIATh HHPOPMAIIHIO C TOMOIILIO TAOJIHII H
auarpamMm; ucCCjaeaoBaTb CTATUCTUYCCKUC JaAHHBIC, B TOM YUCJIC C
[pUMEHEHHEM TpaUUIECKUX METOJIOB M JIEKTPOHHBIX CPEJICTB;

YMCTDb OIICPHUPOBATH NOHATUAMM: TOYKA, ITPpsAMasd, IJIOCKOCTD,
POCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEIIMBAIOIINAECS IPSIMBIE, apai-
JIENIBHOCTD U NIEPIEHIUKYISIPHOCTD MPSMBIX U INIOCKOCTEH, YIOJl MEXIY
[IPSIMBIMHE, YTOJI MEKIY MPSIMOM U IJIOCKOCTBIO, YTOJI MEXKTY
[JIOCKOCTSIMH, PACCTOSTHAE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEKITY
[PSIMBIMH, PACCTOSTHUE MEXKITY TIOCKOCTIMU

OK 06 IlposiBiATh rpakaan-
CKO- AaTPUOTHYECKYIO MO3HU-
L1110, IEMOHCTPHUPOBATH OCO-
3HAHHOE NTOBE/IEHNE HA0CHO-
BE TPAJAMILIMOHHBIX O0IIIeYe-
JTOBEUYECKHUX IIECHHOCTEH, B
TOM UYHUCIIE C YYETOM rapMo-
HU3aLNUN MEKXHAIMOHAIBHBIX
1 MEXPEIUTHO3HBIX OTHOIIIE-

- TOTOBHOCTh K  aKTHBHOHM  JI€SITEIHHOCTH
TEXHOJIOTMYECKOW ¥ COLMAIIbHOMHATTPaBIEHHOCTH,|
CHOCOOHOCTh MHUITMUPOBATh, IIAHUPOBATH M Ca-
MOCTOSITEJIBHO BBITIOJIHATH TaKYIO JESTEIbHOCTD;

- IJIAHUPOBaTh W OCYIIECTBISATH JCHCTBUS B
OKpY)KaloIlllel cpelle Ha OCHOBE 3HAHUS ILIeJIeH
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

-CaMOCTOATCJIIBHO OCYHICCTBJIATH IMTO3HABATCIILHYIO

YMETh peliaTh TEKCTOBBIC 3aJaud pa3HBIX THUMOB (B TOM 4YHCIIE HA
[IPOLIEHTHI, JOJIM U YacTW, Ha JIBUKEHUE, paboTy, CTOMMOCTh TOBApPOB M
yCIyT, HAJIOTH, 3aJ1a4i U3 O0JaCTH YMpPaBIEHUS JTHUYHBIMH U CEMEHHBIMH
(MHaHCaAMM); COCTaBIIATH BBIPAXKECHHS, YpaBHEHUs, HEpaBEHCTBA U HX
CHUCTEMBI II0 YCJIOBMIO 3aJaud, MCCIENOBAaTh IMOJIYYEHHOE DELIEHUE U
OLICHUBATh MPaBJIONOI00HOCTH PE3YJIbTATOB;

*ymemv onepuposamv NOHAMUAMU: ONpedeleHue, aKCcuoma, meopemd,
creocmsue,  C8OUCMB0, NPUSHAK, OOKA3AMENbCMEO, PABHOCUNbHbIE
Gopmynupoeku, ymems hopmyauposams oopamuoe u npomuEonoaI0#CHOE
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HUMN, IPUMEHATH CTaHIAPThI
AHTUKOPPYIIIMOHHOTO TIOBE-
NICHUS

NeSITeTbHOCTD, BBISBISITH MPOOJIEMBI, CTaBUTh W
dbopmynupoBaTh COOCTBEHHBIC 3a7adydl B 00pa-
30BaTEILHOU ACATCIIBHOCTU M KU3HCHHBIX CHUTYa-
[UsX;

-CII0cOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBICHUIO
[IMPOKON SPYAULIMU B Pa3HBIX OOIACTAX 3HAHHIA,
[IOCTOSIHHO TIOBBIIIATh CBOM 0Opa3oBaTEeNIbHBIA W
KYJIbTYPHBIH YPOBEHb;

-copMupoBaTh, pa3BUBaTH  CIIOCOOHOCTH TO-
HUMAaTh MHp C ITO3UIIMH JIPYTOT0 YeJIOBeKa

ymeepoicoenue, npueooums NpuMepsbl U KOHMPHPUMEPDL, UCNOTIb308AMb
Memoo  mamemamuyeckou  UHOYKYUU, NPOBOOUMb  OOKA3AMENbHbIE
paccysicoenus  npu  pewleHuu  3a0ay,  OYEeHUsamv - JIOUYECKYIO
NpPABUILHOCTb PACCYHCOCHUIL,

*ymemv c80000HO oOnepuposamv NOHAMUAMU. NOCIEO08AMENLHOCHIb,
apugmemuueckas npoepeccus, 2eoMempudecKas npozpeccus, 6ecKOHe4Ho,
yovisarowas eeomempuieckas npozpeccus, YMemv 3a0a8ambnocie00-
eamenbHOCMIU, 8 MOM YUCTE C NOMOWBIO PEKYPPEHMHBIX POpMYIL;

- *ymems gu1OUpamv noOXoo0sawuLl Memoo 0Jisi peuleust 3a0ayu;
NOHUMAHUE 3HAYUMOCU MAMEMAMUKU 6 U3VYeHUU NPUPOOHBIX U
00WeCMB8EHHbIX NPOYECCO8 U AGIEeHUU,; YMemb pACNO3HABAMb NPOsAGILeHUe
3aKOHO08 MamemMamuKuy 8 UCKYCCmae, yMensb Npueoounb npumepbl
Mamemamuyeckux omKpwulmull pOCCUUCKOU U MUPOBOU MAMEMAMUYECKOLL
HayKu

OK 07 CogeiicTBOBaTh CO-
XPaHEHUIO OKPYKaroIen
Cpelibl, pecypcocOepekeHHIO,
MPUMEHSITh 3HAHUSI 00 U3Me-
HEHUW KJIMMATa, TIPUHITUATIBI
OepeKIIMBOTO MPOU3BOCTBA,
A PexTUBHO NEHCTBOBATH B
Ype3BBIYAITHBIX CUTYAIUSIX

- HC IPUHUMATDb HGﬁCTBHﬂ, MMPUHOCAIINEC BPCA
OKpY>Karolleu cpeae;

- yMETh NPOTHO3UPOBATh HEOIATONPHUATHHIE
PKOJIOTUYECKHUE TTOCIEACTBUS MPEANPUHUMAEMBIX
JEHCTBUI, IPEIOTBPALLATh UX; PACIIUPUTH OIIBIT
NEATEIIbHOCTH YKOJIOTMYECKOM HAIIPaBJICHHOCTH;

- pa3zpalaTbIBaTh IJIaH PEIIEHUs TPOOIEMBI C yue-
TOM aHAJIM3a MMEIOIINXCS MATepUAIbHBIX U He-
MaTepualbHbIX PECYPCOB;

- OCYIIECTBIIATH IIEJICHANPABICHHBIA IMOKCK ITe-
peHOCa CPENCTB M CIIOCOOOB IEHCTBUS B MPO-

(heccHoHaTbHYIO CpENY;

-YMETHh NCPEHOCUTD 3HAHWA B IIO3HABATCIIBHYIO U

YMETh ONEpUpPOBaTh MOHATHAMM: (QYHKLUS, HenpepbiBHas (QyHKIIMs,

[IPOM3BOHAS, IEPBOOOPa3Hasi, ONPEICIICHHbIN HHTErpal;

YMETh HAXOUTH MTPOU3BOIHBIC JIEMEHTAPHBIX (DYHKINH, HUCHOIB3Ys
CIIPaBOYHBIE MATEPHAIIBI;

HCClIeIoBaTh B MPOCTEHIINX CIIydasx GyHKIIIN

MOHOTOHHOCTb, HaXO/IUTh HAUOOJIbIIINE U HAUMEHbILINE

3HaueHUs QYHKIHUI; CTPOUTH I'pa)K1 MHOTOYJIEHOB C

VCIIOJI30BAHUEM  amlapaTa MaTeMaTU4YeCKOro aHaju3a;
IIPOU3BOIHYIO IpU  pELIEeHUU 3aJa4 Ha

NIBUKEHME; PEIATh IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H

Ha HauOoJbpIINE U HAauMEHbBIINE 3HAYEHHUs, Ha

HaXO0XJACHHUE ITyTU, CKOPOCTH U YCKOPEHMUS;

- YMETh ONIEPUPOBATh NOHITUSIMH:  JIBUIKEHUE

Mo00HbBIE  QUTYpBI B MIPOCTPAHCTBE;

MCIIOJIb30BAaTh  OTHOLIEHWE IUIOIAJEH IOBEPXHOCTEHN

M0100HBIX (PUTYp MPU PELICHUH 33/1a4;

Ha

MMPUMCHATH

B MMPOCTPAHCTBE,|

U 00BEMOB

- YMCTb BBIYUCIIATH TCOMCTPUUCCKNC BEJIMINHDBI (I[J'II/IHE[,
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MPAKTUYECKYIO0 O00JIaCTH KU3HEICSITEIbHOCTH;

- InpemaraTb HOBBIE IPOCKTBI, OLICHUBATH
e C IO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
[IPAKTUYECKON 3HAYMMOCTH;

- 1aBaTb OLUCHKY HOBBIM CUTYyaAllUSAM, BHOCHTb
KOPPCKTHBBI B ACATCIIBHOCTDH, OLICHUBATL COOT-
BCTCTBUC PE3YJIBTATOB LICIISAM.

YroJ, TUIOIIAb, 00BeM, IIJIOIIAIb MMOBEPXHOCTH),
MCTIONIB3YS U3yUCHHBIC (POPMYIIBI U METOJIBI;
- - *yMeTp ONEepUpOBaTh MOHATHUSAMH: HENPEPHIBHOCTh  (DYHKIIHH,
ACHMNTOTHI rpaduka GyHKIUH, IEpBas ¥ BTOpasi POHU3BOAHAS
(GyHKIMU, TeOMETpUYECKUi U (Pu3nyecKuii CMBICI IIPOM3BOJHOM,
nepBooOpasHasi, ONpeIeICHHbI HHTETPa; YMETh HaXOIWTh
acumnmomul  2paguka @GyHKYuu; yMeHue GbIYUCTAML NPOUIBOOHDLE
CYMMbl, NPOU3BEOEHUs, YACMHO20 U KOMROZUYUU (DYHKYUL, HAX0O0Umy
ypasHenue kacamenbHou K 2pagpuxy QyHKyuu,

- ¥ymemov ucnonvzoeame npouzeooHYI0 051 UCCIE008AHUSL PYHKYUL, O]
HAXOJMCOCHUsI HAUTYYUlee0 peuleHust 6 NPUKIAOHbIX, 6 MOM HUCTE
COYUATbHO-DKOHOMUYECKUX U DU3UYeCKUX 3a0ayax, OJisl onpeoeeHus
CKOpOCMU U YCKOpeHUs, HAxo0ums niowaou u odwvemvl ueyp d
noMowblo  uHmez2pand;  NpugoOUMb  NpUMepbl  MAMeMaAmuiecKozo
MoOenuposanus ¢ NOMOwbI0 OUphepeHYUaAIbHBIX YPABHEHULL,

*ymemsv c60600HO Onepupo8amv NOHAMUAMU: NPAMOY2ONbHAA CUCTIEMd]
KOOpOUHAM, 8eKMOp, KOOPOUHAMbL MOYKU, KOOPOUHAMbL 8eKMOPA, CYMMA,
BEKMOpPO8, npousgedenue GeKMopa HA YUCIO, PA3IONCEHUEe 8eKMopd No
basucy, ckansapHoenpousgeoerue, 6eKMopHoe npoussedetue, Y20l Mexco)
GeKmopamu,; ymMerue ucnoib308ams 6eKMOPHbILL U KOOPOUHAMHbBIL Memoo
01 peuwleHusi 2eoMempudeckux 3aday u 3aday Opyeux yueOHwiN
npeomemos;  onepuposamv  noHAMuUAMU: mampuya 2x2 u  3X3,
onpeoenumens Mampuybl, 2eOMempudecKuil CMblCl onpederumens
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2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

O0bem y4eOHOM AUCHHMILVINHBI U BUIbI Y4eOHOH padoThl

Bup yueOHoii padoThl Oovem 6
yacax

O061beM 00pa3oBaTeIbHOI NMPOrpaMMbl TUCIHIIIMHBI 340

PaboTa oOy4aromierocsi BO B3aMMOJICHCTBHH C MPEIo aBaTesIieM 340

OcHOBHOE coiepKaHUe

BT. 4.
TEOPETUIECKOE 00YICHHE 162
MPAKTHYECKHUE 3aHATUS 122
[TpodeccrnoHabHO-OPHUEHTHPOBAHHOE COJICPIKAHUE (COIePIKaHUCTIPUKIIA/I- 40

HOT'O MOJTYJIS)

Koncynpranuu 4

[TpomexyrouHas arrecranus: B opMe 3K3aMeHa-2 ,4 ceMecTpax u B popme 12
i epeHIIMPOBAHHOTO 3a4€eTa -3 CEMECTP




2.2 TemaTnyeckuii MJIaH U cojiepKaHue Y4eOHOH TUCHUTLIUHBI

HaumenoBanwue pa3nenoB | Coxaepikanue yueOHOro MaTepuaia (OCHOBHOE M MPO(PECCHOHAITBHO- OPUCHTUPOBAHHOE), O0beM ya- | DopMmupyemsbie
U TEM 71a00paTOPHBIC U IPAKTUYCCKUEC 3aHATHUS, TPUKIATHON MOAYIIh COB KOMIIETECHIINHU
(Ipu HANTUYKN)
1 2 3 4
OCHOBHOE COJIep>KaHue
Pa3nen 1. [loBTopeHue Kypca MaTeMaTHKH OCHOBHOWM IIKOJIbI 20
Tema 1.1 Copepxanne yaeOHOTo MaTepuana
Llenb 1 3aa4n MaTeMatH- | Ba3oBble 3HAHUS U YMEHHUS IO MaTeMaTHKe B MPOPECCUOHAIBHON U B MIOBCETHEBHOM
KM IIpH OCBOCHUH JEATEIIbHOCTH.
CIIeIIMaIbHOCTH 2
KomOuHMpOBaHHOE 3aHATHE
Tema 1.2 Copep:xanue yueOHOr0o MaTepuana
Yucna v BBIYHUCIICHUSL. JleficTBUS HAJl TOJIOKUTEIHHBIMHU M OTPHUIATEIIbHBIMUA YUCIaMH, OOBIKHOBEHHBIMU U JIECSI-
Beipaxcenus u THYHBIMU APOOSMHU.
npeodpa3oBaHus JleiicTBUA cO cTeneHsAMHU, (DOPMYITBI COKPAIIEHHOTO YMHOKEHHUS. 2
KomOuHMpoOBaHHOE 3aHATHE OK-01, OK-02,
OK-03, OK-04,
Tema 1.3. [IpodeccrnonanbHO-OpHEHTUPOBAHHOE COJEpIKAHUE (COIepKaHNe TPUKIIATHOTO OK-05. OK-06
['eomeTpus HA MIIOCKOCTH | MOYJIsT) ’ :
OK-07
Bunsl nnockux ¢Guryp u ux miomamib. 5 MK 1.2
[TpakTHKO-OpUEHTUPOBAHHBIC 33/1a4M B KypCe T€OMETPUH Ha TIIIOCKOCTH
[IpakTHueckoe 3aHsiTHE
Tema 1.4 Coneprxanue yueOHOro MaTepuana
IIporeHTHbIC BEIYUCICHNUS [IpocTeie MpoLIEeHTHI, pa3Hbie CIOCOOBI MX BhrunuciaeHus. CII0KHbBIE MPOIIEHTHI
[IpakTrueckoe 3aHsATHE 4
Tema 1.5 Coneprxanne yueOHOTO MaTeprasa
YpaBHEHHs U HEPABEHCTBA| JIpHeifHbIe, KBapaTHBIE, IPOOHO-THHEHHBIE ypaBHEHHS 1 HEPABEHCTBA
2

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 1.6

Copepxanne yueOHOTO MaTepuana
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Cucremsl ypaBHEHUN U

CriocoObl perieHust CUCTeM JIMHEHHBIX ypaBHeHU. [lonsaTust: Mmatpuna 2x2 u 3x3, omnpe-

HEpPABEHCTB nenutens Matpuilsl. Meton ["aycca. CucteMbl HeTMHEMHBIX ypaBHEHUH. CHCTEMBI 6
HEPaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.7 Copepxanne yaeOHOTo MaTepuana
BxonHO# KOHTPOIIb Boruncnenus u npeoOpa3oBanusi. Y paBHEHHs U HEpaBeHCTBA. [ 'eomeTpus Ha
IJIOCKOCTH 2
KonrtponsHas pabora
Pa3nen 2 [lpsiMble U NJIOCKOCTH B MPOCTPAHCTBE 20
Tema 2.1. Copep:xanue yueOHOr0o MaTepuana
OcCHOBHBIC IIOHSATHS CTe- [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, MIPsAMasi, MIIOCKOCTh, IPOCTPAHCTRO).
PCOMETPHUH. OcHoBHbIE akCHOMBI cTepeoMeTpui. [lepecekaroniyecs, napajuieabHbIe U CKPEIIUBAIOIIH- 2
Pacnonoxxenue npsIMBIX U | ecst ipsimble. [IpH3HAaK M CBOMCTBO CKPEIIMBAIOIIMXCS
IJIOCKOCTEH npsiMbIX. OCHOBHBIE TTPOCTPAHCTBEHHBIE (PUTYPHI.
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.2. Coneprxanue yueOHOro Marepuasia OK-01, OK-03,
IlapaiienbHOCTb IPAMBIX, | [TapamnensHbIe NpaMas U IIockocTs. Onpenenenue. [Ipusnak. CBoiicTBa (C T0Ka3aTelb- OK- 04, OK-07
TIPSIMOH U QHOCKOCTHo ctBoM). [lapannensasie miockoct. Onpenenenue. [Ipusnak. CpoiicTBa (¢ J0oKa3aTeNb- 1K 1.3
IITIOCKOCTEH ctBoM). Terpasip u ero anemenTsl. [lapamnenenunen u ero snemeHTsl. CBOMCTBA MPOTH-
BOIIOJIOKHBIX FPaHel U nuaroHanel napamwienenunena. [locrpoenne 6
ceyeHuil. Pemenue 3anay.
KoMb6uHMpoBanHoOe 3aHsATHE
Tewma 2.3. Ilepienauky- Coneprxkanne yueOHOT0 MaTepuasia
JIPHOCTD [Iepnenpukynsapusle npsMmele. [lapamienbHble IpsMbIe, IEPIIEHANKYISPHBIE K
m0ckocTH. [IpU3Hak nepneHuKyIsIpHOCTH MPSAMOM M TNIOCKOCTHU. JloKa3aTeabCTBO.
NpsMBIX, IpsAMOM U mioc- | [lepnenaukynsp u HaknoHHas. [leprnenaukynsipabie MI0cKOCTH. [IpU3HaK nepneHanuKy-
KOCTH, TJIOCKOCTEN JIAPHOCTH IUIOCKOCTEH. JloKa3aTeabCTBO.
Paccrosinus B mpocTpaHcTBE 2

KomOunupoBanHoe 3aHsATHE
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Tema 2.4.
Teopema o Tpex mepreH-

Copepxanne yueOHOT0 MaTepuana

Teopema o Tpex nepneHaukysspax. JJokazarenbcTBo. Yros Mexay NpsMoil U II0CKO-

JUKYJsIpax 4
CTBIO. YTOJI MEXY IJIOCKOCTAMU
KomOuHupoBaHHoe 3aHsATHE
Tewma 2.5. Ilapamtenshsbie, | [IpodeccrnoHanbHO-OPUEHTUPOBAHHOE COIEPIKaHNE (COACpKAHKE TPUKIIATHOTO
NIEPIICHIUKYJIIPHBIE, MOJTYJIs)
CKPCIIMBAOINECS TP~ AKCHOMBI cTepeoMeTpHu. IlepreHauKyIsSpHOCTh NPSAMOIl M IIIOCKOCTH,
MBIC [apaJuIeIbHOCTD JBYX IPSIMbIX, IEPIEHAUKYISPHBIX IUIOCKOCTH, IEPIEHIUKYIIPHOCTD 4
IIJIOCKOCTEN
[IpakTuueckoe 3anaTue
Tema 2.6. Copep:xanue yueOHOro MaTepuana
Pemienne 3amau. lpsimbie Pacnonosxenue npsMbIX U INIOCKOCTEN B IPOCTpaHCTBE. [IepreHIuKyIsapHOCTb U
1 IJIOCKOCTH B IIPOCTPAH- |  papajuiebHOCTh NPSIMBIX U IUIOCKOCTeN. CKpelnBarouecs npsmble
c1Be KontponbHas pabora 2
Pa3nen 3. KoopauHaThl 4 BEKTOPBI 16
Tewma 3.1 Coneprxkanue yueOHOro MaTepuasia
JlexapToBbI KOOPIMHATBI B | JlekapTOBBI KOOPAHHATHI B IPOCTpaHCTBe. [IpocTeiiimue 3ana4n B koopauHatax. Paccros-
npocrpaHcTse. Paccros- HUE MEXIY ABYMs TOYKaMHU, KOOPIAUHATHI CEPEAUHBI OTPE3Ka 4 OK-02, OK-03,
HUE MEXKIY JBYMs TOUKa- OK- 04, OK-07
w1, KOODIHHATEI Cepe/Ta- KomOunupoBaHHoe 3aHATHE K 1.3
HBI OTpe3Ka
Tema 3.2 Coneprxkanne yueOHOT0 MaTepuasia
BekTopbl B IPOCTPAHCTBE. | BekTopsl B mpocTpaHcTBe. CIIOKEHNE H BEIYUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
YToJ MEXK]ly BEKTOPaMH. gucio. Komminanapueie BeKTopsl. CKansipHOE IPOU3BEIEHUE BEKTOPOB. Pa3noxeHune Bek-
CkansipHoe IPOU3BEICHHE | Topa 10 TPeM HEKOMILTAaHAPHEIM BeKTopaM. KoopIuHATE BEKTOpa, CKAISAPHOE POU3BE/Ie- 6
BEKTOPOB

HUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMH, YIoJl MEXY NPSAMO U IJIIOCKO-
CTBIO, YTOJI MEX1Y IJIOCKOCTSIMU. Y paBHEHHE ITUIOCKOCTH. ['eomeTpuueckuii
CMBICJI OIIPEENUTENS 2X2

KomOunupoBanHoe 3aHsATHE
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Tema 3.3 IIpakTuko-
OpPUEHTUPOBAHHbIE 3a/1a4U
Ha KOOPJMHATHOM IIJIOCKO-

[MpodeccrnonanbHO-OPHEHTUPOBAHHOE COIEpIKAHUE (COIepIKaHNEe TTPUKIIATHOTO
MOJTYJIsST)

KoopaunaTHast niuockocTs. Beruucienue paccTossHUM U 101N Ha MIOCKOCTH.

o KonnuecTBEHHBIE pacyeThl 4
[IpakTuueckoe 3anarue
Tema 3.4 Coneprxkanne y4eOHOT0 MaTepuasia
Pemenne 3anau. Koopau- | JlekapToBbl KOOpAMHATEI B IPOCTPAHCTBE. BeKTOpPHI B pocTpaHcTse. CI0KEHNE H BHIYH-
HaTbl 1 BCKTOPBI TaHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha unciio. Kommianapueie BeKTOpbl. CKalIpHOE
IIPOU3BE/ICHNE BEKTOPOB. PaznokeHue BEKTopa 0 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
IIpocreimue 3anaun B KoopauHaTax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXKy TOUKaMH,
KOOpPJMHATBI CEPENHBI OTPE3Ka, CKAJSIPHOE IPOU3BECHIE BEKTOPOB B KOOPANHATAX,
YroJl MEXy BEKTOpPaMH, YIOJl MEKY HPSIMOU U INIOCKOCTBIO, YOl 2
MEX/1y TIOCKOCTSIMU
KonTponbnas padora
Pa3nen 4. OcHoBbI TpUrOHOMeTpHUH. TpUroHomMerpuyeckue PyHKIUM 40
Tema 4.1 Tpuronomerpu- | Coaepkanue ydeOHOro Marepuasia OK-01. OK-02
4ecKue QYHKINU IIPOH3- Panuannas mepa yria. IloBopoT Toukn BOKpyr Hauana koopauHat. OnpeneneHue Cuayca, OK-03, OK-04’
BOJIBHOTO YIIa, Yicia. Pa-|  kocunyca, TaHrenca u koTaHreHca. 3HAKM CHHYCA, KOCHHYCA, TAHTEHCA M KOTAHTEHCA IO 4 OK-OS: OK-06:
AaHHadg U rpalyCHas ME- |  ygerBepTsIM. 3aBUCUMOCTb MEXY CHHYCOM, KOCHHYCOM, TAHT€HCOM U OK-07
pa yria KOTaHI'€HCOM OJIHOTI'O M TOI'0 XK€ yIJia K 1.2
KomOunupoBanHoe 3aHsTHE
Tema 4.2 OcHOBHBIE Coneprxkanue yueOHOT0 MaTepuania
TPUI'OHOMETPUICCKUC Tpuronomerpuueckue Toxaectsa. CuHyc, KOCHHYC, TAHT'€HC M KOTAHI'€HC YTJIOB O U - (L.
TOXACCTBA. DopMyIIbl IPUBEACHUSA 4

DopMyIibl TPUBEICHUS

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 4.3

Copep:xanne yueOHOTO MaTepuana
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CuHyc, KOCUHYC, TAHT'€HC
CYMMBI M Pa3HOCTH JIBYX
YIJI0B

CuHYC ¥ KOCUHYC JIBOMHO-
ro yria. @opmyJibl oJI0-
BHUHHOTO yIjia

Cymma 1 pazHocTb cuHycOoB. CymMMa M pa3HOCTb KOCUHYCOB. CHHYC M KOCHHYC JJBOITHOT'O
yria. @opMyiibl T0JIOBUHHOTO yriia. [IpeoOpa3oBaHus cyMMbl TPUTOHOMETPUUECKUX
(GyHKIMH B TpOU3BENICHUE U MIPOU3BENICHHS B CyMMY. BbIpa)keHne TpUTrOHOMETPUIECKUX
(GyHKLIMH Yepe3 TAaHT'€HC TOJIOBUHHOI'O apr'yMEHTa.

[TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHHUNA

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4

DyYHKIMHU, UX CBOWCTBA.
Crioco6sb1 3aanust GyHK-
107071

Conepxkanue y4eOHOro MaTepHuania

OO6nactp ornpeeneHuss © MHOXKECTBO 3HaueHUH QyHKImiA. YETHOCTD, HEUETHOCTD,
nepuoaAnYHOCTh GyHKIHUNA. CriocoObl 3a1anus GyHKITUN

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.5 Tpuronometpu-
yeckue QyHKINHU, UX
CBOWCTBA U TpapuKu

Coneprxanue yueOHOro Matepuasia

OO6nacTp ornpeneneHus: © MHOKECTBO 3HAUEHUH TPUTOHOMETPHUYECKUX (PyHKIUM. YET-
HOCTb, HEYETHOCTD, IEPUOAUYHOCTh TPUTOHOMETpHUUeckuX (yHkuuit. CBolcTBa U rpadu-
Ki (YHKIHHA y = COS X, y = Sin X, y = tg X, y = ctg X.

KomOunupoBanHoe 3aHsTue.

Tewma 4.6 [IpeoOpazoBanue
rpaduKOB TPUTOHOMETPH-
YECKUX

byHKIII

Coneprxanue yueOHOro MaTepuasia

CxxaTHe U pacTsbkeHue rpauKoB TPUTOHOMETPUYECKUX (PYHKLIMH.
IIpeoOpa3oBanue rpad kOB TPUTOHOMETPUUYECKHUX (PYHKITHIT

[IpakTrueckoe 3aHsATHE

Tema 4.7 Onucanue
MIPOU3BOJICTBEHHBIX

ITpodeccronambHO-OPHEHTUPOBAHHOE CO/IepKaHKe (CoAep KaHUE TPUKIIATHOTO
MOJ1yJIf1)

Hcnonb30BaHne CBOMCTB TPUTOHOMETPUUECKHUX (QYHKIINHI B MPOPECCHOHANBHBIX
3a1aqax

IPOLIECCOB C TIOMOIIBIO
rpaduKoB PyHKIHI

[IpakTrueckoe 3aHsATHE

Tema 4.8 O0patHbIe
TPUTOHOMETPHUCCKHE

byHKIIIN

Copep:xanue yueOHOTO MaTepuana

OO6parHble TpuroHoMmerpuyeckre GyHKuuu. MIx cBoiCTBa U TpapuKu

KomOunupoBanHoe 3aHsATHE
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Tema 4.9 Tpuronomerpu-
YyecKHe ypaBHEHHUS U Hepa-
BEHCTBA

Copepxanne yueOHOT0 MaTepuana

VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue tpu-
TOHOMETPUYECKUX YPAaBHEHHI OCHOBHBIX TUIIOB: MPOCTEHIIINE TPUTOHOMETPUUECKUE

YpaBHEHHS, CBOAIIMECS K KBAIPATHBIM, PEIIacMbIE PA3JIOKEHHEM Ha MHOKHTEIH, OIHO- | O
POJIHBIE.
[Ipocreiimne TPUroHOMETPUUECKHE HEPABEHCTBA
KomMb6unmnpoBanHoe 3aHstue.
Tema 4.10 Cucrembl Copepxanne yaeOHOTo MaTepuana
TPUTOHOMCTPHHCCKUX CucreMbl IPOCTEHUIINX TPUTOHOMETPUYECKUX YPAaBHEHUH 2
YpaBHCHHN Komb6unupoBanHoe 3ansrue
Tema 4.11 Coneprxanue yueOHOro MaTepuasia
Pemenne 3aa4. 0OCHOBBI [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BhIpaKEHUH. Perienne TpuroHoMeTprIecKux
TPUTOHOMETPUH. ypaBHEHU U HEPABEHCTB B TOM YHCIIE C UCIIOJIb30BAHUEM CBOMCTB (PYHKIIHIA. 2
Tpuronomerpuueckue K 6ora
A OHTpPOJIbHAS Pa
Paspnen S.KomiuiekcHbIe YucIa 6
Tema 5.1 KomnuiekcHsle Coneprxanue yueOHOro MaTepuaa
qucia [TonsiTre koMmekcHOro yucna. ConpskeHHbIE KOMIUIEKCHBIE YHCTIa, MOAYJIb U apIyMEHT
KOMIUIeKCHOTO yncia. dopma 3amrcu KOMIJIEKCHOTO YHclia (TreoMeTpudeckasi, TPUroHo- 2
MeTpudeckas, anreopandeckas). ApupmMeTuieckue
JENUCTBUSI C KOMIUIEKCHBIMH YHCIIaMU
KomOunupoBanHoe 3aHsTHE
Tema 5.2 Copepxanue yueOHOTO MaTepuana
lpumeHeHne KoMILIeKc- BelInonnHeHne pacyeToB ¢ NOMOLIBIO KOMIUIEKCHBIX yuceln. [IpuMepsl Henonb30BaHus
HBIX 9HCCII KOMIUIEKCHBIX YHCET 4
[IpakTnueckoe 3aHsATHE
Paspnen 6. [IpoussoaHasi pyHKI UM, ee IPUMEHEHHE 40

Tema 6.1

‘ Copepxanue yueOHOTO MaTepuana
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[TonsATHE TPOU3BOIHOIA.
®opmyIbl 1 IpaBHIIa
Qg epeHIMpoBaHUs

Omnpenesnenne YuCIOBON MOCIEI0BATEIBHOCTH U CIIOCOOBI ee 3aanusi. CBoWCTBa YUCIIO-
BBIX IOCieoBaTesbHoCTel. OnpeneneHue nmpeela nocieaoBaTebHoCTU. Boruncnenue
npezenoB nocienosarensHocteit. [penen pynkuun Ha 6eckoneunoctu. IIpenen Gpynxuun
B Touke. [Ipupamenue aprymenta. [Ipupamenue pyHkuuu. 3agaum, IpUBOASIIME K TOHS-
THUIO IPOM3BOJHON. Onpenesnenne Npou3BoJHON. AJIITOPUTM

OTBICKAHUS IPOU3BOTHOMN

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.2

[Ipon3BoHBIE CYMMBI,
Pa3sHOCTH MIPOU3BECHHUS,
YacTHOT'O

Copepxanue yueOHOro MaTepuana

®opmynsl quddepennupoBanus. [Ipasuna nuddepeHupoBaHus

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.3 IIpousBoaHbIE
TPUTOHOMETPHUYECKUX
¢yukuuii. [IpousBonnas
CIIOHOU (DYHKITUU

Coneprxanue yueOHOro Matepuasia

Onpenenenne cinoxHoU GyHKIUU. [I[pon3BOAHAS TPUTOHOMETPHYSCKUX (DYHKITHH.
[IpousBoHas CI0KHON PYHKIIHH

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.4
[TonsiTve 0 HENPEPHIBHO-
cTH QpyHKuMHu. MeTtoq uH-
TEPBAJIOB

Coneprxkanue yueOHOro MaTepuasia

[Tonsarue HenpepsiBHOM (yHKIMU. CBOICTBA HENIPEepbIBHOM (hyHKIMU. CBA3b MEXy He-
MIPEPHIBHOCTHIO U JU(PHEPEHIUPYEMOCThIO (PYHKIIMH B TOUKE. AJITOPUTM pELLIEHUS Hepa-
BEHCTB METOJIOM UHTEPBAJIOB

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.5

Copepxanue yueOHOTO MaTepuana

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
I[IK 1.2

'eomerpuueckuit u gusu-
YECKUI CMBICII TPOU3BOJI-
HOM

I'eomeTpuueckuii cMbICa MPOU3BOAHON (QYHKIIMH — YIIIOBOM KO3(pPUIIMEHT KacaTelnbHON K
rpaduKy GyHKIMH B TOUKE. Y paBHEHUE KacaTelIbHOU K rpaduKy
(GyHKIUU. AITOPUTM COCTaBIIEHUSI ypaBHEHUS KacaTelbHOM K rpaduky pyHKun y=f(x)

KomOunupoBanHoe 3aHsaTHE

Tema 6.6
duznueckuii CMBICT
IIPOU3BOJHOM B

Conepxkanue yaeOHOro MaTepuania

Ouznyeckuil (MEXaHUUECKU) CMBICI TPOU3BOIHON — MTHOBEHHAsl CKOPOCTh B MOMEHT
BpeMeHH t: v =S’ (t)
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npohecCHOHABHBIX 3a/a-
gax

IIpakTrueckoe 3aHsATHE

Tema 6.7
MOHOTOHHOCTH (PYHKITUH.
Touku skcTpemMyma

Copepxanue yueOHOro MaTepuana

Bospacranue u yobiBaHue QyHKIMH, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (PYHKLIUU
3HaKy NPOU3BOAHOMU. [ToHATHE IPOU3BONHOM BBICIIETO NOPSAIKA, COOTBETCTBUE 3HAKA BTO-

POl IPOM3BOIHOM BBITYKJIOCTH (BOTHYTOCTH) (yHKIIMH Ha OTpe3Ke. 3anauu Ha MakcumyM | 4
1 MUHAMYM. [IOHSATHE aCUMIITOTHI, CIIOCOOBI UX ONpeAeTIeHUs. AJITOPUTM HCCIIEIOBAHUS
(GYHKIIUH U TIOCTPOEHHUS ee TrpadrKa ¢ TOMOIIbIO TPOU3BOJTHOM.
JpoOHo-nuHeitHas GyHKIHS
Komb6unnpoBanHoe 3anstue

Tema 6.8 Copep:xanue yueOHOTo MaTepuana

UccnenoBanue QyHKImii u

OCTpOEHHE rpaduKoB HccnenoBanme GyHKIMHA HA MOHOTOHHOCTB M TOCTPOEHUE IPpahuKOB. 4
Komb6unnpoBanHoe 3anstue

Tewma 6.9 Haubomnbiee u Coneprxanue yueOHOro Marepuasia

HAaMMCHBIICC SHAYCHUA Haxoxaenne HaubobIIero 1 HAMMEHbILIEro 3HAYeHUH (PYHKINUN, TOCTPOESHUE

}yHKIIH rpaMKOB MHOTOUYJICHOB C UCIOJIB30BAaHUEM arapara MaTeMaTHueCKOro aHajln3a 2
KomOunupoBaHHoe 3aHATHE

Tewma 6.10 Haxoxnenue [TpodeccnonanbHO-OPHUEHTUPOBAHHOE COJIepkKaHuE (COePIKaHNE MPUKIIATHOTO

ONTUMAJILHOTO PE3yJIbTaTa| MOJIYJIs)

¢ MOMOLIBIO NPOU3BOJHON | Hayvenpiee n HanGoIbLIEE 3HAYEHHE (YHKLMH 6

rBIpaKTI/IquKI/Ix saauax [IpakTnueckoe 3anaTne

Tema 6.11 Coneprxanue yueOHOro MaTepuaa

Pemenne 3anau. Ipous- ®opmynsl 1 npaBuia auddepenurposanus. MccnenoBanue GyHKIUI ¢ TOMOIIBIO

BOZHAS QYHKLHH, €€ [IPH- | mpou3BoaHOil. HanGosblee H HaMMeHbIIee 3HAUCHNS DYHKIIUH 2

MeHeHHe KonrtponbHas pabora

Pasznen 7. MHOTOrpaHHHMKHM M TeJIa BpallleHUs 46

Tema 7.1

Copepxanne yueOHOTO MaTepuana
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Bepuunsl, pedpa, rpanu

[Tonatue MHOrOorpannuka. Ero snemenTsl: BepimnHbl, pedpa, rpanu. JluaroHas.

MHOTOTpaHHHKA Ceuenue. BrImykiible ¥ HEBBITYKIJIbIE MHOTOTPaHHUKH
KoMOuHMpoBaHHOE 3aHATHE
Tema 7.2 Copepxanne yaeOHOT0 MaTepuana

[Tpusma, ee cocTasiIsIO-
e, ceuenue. Ipsamas u
IIPABWJIbHAS IIPU3MBI

[Tonsitue npusmel. Ee ocHoBanus u 6okoBbie rpanu. Boicora mpusmsl. [psmas u
HakJIOHHas npu3Ma. [IpaBunpHas npusma. Ee ceuenue

KoMOuHMpoOBaHHOE 3aHATHE

Tema 7.3
[Tapannenenunen, KyoO.
Ceuenue ky0a,
napaiesienure/a

Conepxkanue y4eOHOro MaTepHuaia

[Tapannenenunen, CBOMCTBA MPSIMOYTOJIBHOTO Mapauienenumnena, kyo. Ceuenue kyoa,
napauiesienumne1a

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.4

[Inpamuna, ee
COCTaBJIAIOLINE, CEUCHHUE.
[IpaBunbHas nupamuaa.
VYcedeHHas nupamMua

Copep:xanue yueOHOT0o MaTepuana

[Tupamuna u ee anementsl. Ceuenue nupamusl. [lpaBunpHas nupamuga. Y ceueHHas Mu-
pamuaa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.5

BokoBas u mmosiHasA mo-
BEPXHOCTH IPU3MBEI, ITHpa-
MMIBI

Coneprxkanne yueOHOT0o MaTepuania

IInomane OOKOBOM M IOJIHOM TOBCPXHOCTHU ITPU3MEI, ITUPAMHU/JIBI

KomOunupoBanHoe 3aHsTHE

Tema 7.6

Coneprxkanue yueOHOT0 MaTepuania

CuMMeTpHsi OTHOCUTENBHO TOUKHU, IPSIMOH, mnockoctu. CummeTpus B Kyoe,
napajuleJienunesie, npusMe, nupamMmuie

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07

1K 1.3

Cummerpus B kyoe, na-
panenenumesne, npu3Mme,
nupamuse

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccuu

ITpodeccrnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKE (COAEpIKaHUE TPUKIIATHOTO
MOJyJIsA)

CumMeTpHs B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY
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IIpakTrueckoe 3aHsATHE

Tema 7.8 IIpaBusbHbIE
MHOTOTPaHHHUKH, UX
CBOMCTBA

Coneprkanue y4eOHOro MaTepHuaia

ITonsatue IMPaBUJIBHOI'O MHOT'OI'paHHUKaA. CBoiicTBa IMpaBUJIbHBIX MHOT'OI'PaHHUKOB

HpaKTI/ILIeCKOC 3aHATUC

Tema 7.9

Humunap, ero
cocrasisitomue. Ceuenue
HWIMHIpA

Copepxanue yueOHOro MaTepuana

Munuuap u ero snemenTsl. CeyeHue NUINHApPA (MapajuleIbHOE OCHOBAHUIO U OCH).
PassepTka nunmuHapa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.10
Konyc, ero cocrapisito-
e, CeyeHue KoHyca

ITpodeccrnonanbHO-OPUEHTUPOBAHHOE COACPIKAaHME (COEpKAHUE TPUKIIATHOTO
MOJTYJISA)

Konyc u ero anemenTsl. CeueHue konyca (apauiebHOe OCHOBAHUIO U ITPOXOAIIEe
Yyepes BEepIINHY), KOHWYecKue ceueHus. PazsepTka KoHyca

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.11
VYceuennslil konyc. Ceue-
HUE YCEYEHHOI 0 KOHyca

Coneprxanue yueOHOro Marepuasa

VYceuennslil konyc. Ero oOpa3syromas u Beicota. CeueHrne yceueHHOro KOHyca

KomOunupoBanHoe 3aHsTHE

Tema 7.12
[ap u chepa, ux ceueHus

Coneprxkanne yueOHOT0 MaTepuasa

[ITap u cdhepa. Bzaumuoe pacrnonoxenue chepsl u mnockoctu. Ceuenue mapa, chepsl

KomOunupoBanHoe 3aHsTHE

Tema 7.13

IToustHe 00 00BEME TENA.
OTtHouieHue 00bEMOB I10-
JOOHBIX TEI

Coneprxkanne yueOHOT0o MaTepuania

ITonsatue 06 ooveme Tena. O6beM Kyba U MPsIMOYToJbHOTO Napaienenuneaa. Oobem
pU3MBbI U WIHHApPA. OTHOLIEHHE 00beMOB NOJJOOHBIX Tell. ['eomMeTpruyecKuii CMbICI
orpenenuTens 3-ro nopsaka

KomOunnpoBanHoe 3aHsTHE

Tema 7.14
OO6bembl 1 101U 10~
BEPXHOCTEH Tl

Conepxkanue yaeOHOro MaTepuania

O06wembl mupamuIsl U KoHyca. O0beMm mapa. [Tnomany noBepxHocTe Ten

KomOunupoBanHoe 3aHsATHE

Tema 7.15 KomOunamun

Copepxanne yueOHOTO MaTepuana
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MHOT'OT'PaHHUKOB U TCJI

KomOuHamm reoMeTpuuecKux Tel

BpalllCHNA [IpakTrueckoe 3aHsTHe 4

Tema 7.16 I'eomerpuue- Coneprxkanne yueOHOT0 MaTepuaia

CKHEe KOMOUHALH Ha Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB | TEJI BPALICHUS B TIPAKTUKO-

HPAaKTHKE OPUEHTUPOBAHHBIX 3a7a4ax
[IpakTuueckoe 3anarue 4

Tema 7.17 Copepxanne yaeOHOTo MaTepuana

Perenue 3azau. OOBeMBl U IO I1 TOBEPXHOCTH MHOTOIPAaHHUKOB U TEJI BpaIlEHHUs

MHororpaHH1ku U Tejia KoHTponbHas pabota 2

BpallleHUs

Pa3nean 8. [lepBooOpasnas pyHKUMHU, ee IPUMEHEHUE 14

Tewma 8.1 Coneprxanue yueOHOro Marepuasia

IlepBooOpasHast GyHKUMH. | 3anaua 0 BOCCTAHOBICHNHU 3aKOHA IBMIKEHHS 110 M3BECTHOI cKopocTH. [TOHSTHE MHTErPH-

IIpaBnita HaX 0K CHHUSI poBanusi. O3HaKOMIICHUE C TTOHATHEM UHTErpaia u nepBoodpasnoit st pyHkuuu y=f(x). OK-01, OK-02,

TepBOOOPAa3HBIX Pemenue 3aau Ha cBsA3b IEPBOOOPA3HOM U €€ IPOM3BOAHOMN, BBIYUCICHUE IEPBOOOPA3HOM OK-03, OK-04,
i fanHol ¢pyHkuuu. Tabmuma GopMya st HaX0XIeHUs TepBooOpa3HbIX. M3yuenue OK-05, OK-06,
MIpaBWJI BBIYKCIIEHHSI IEPBOOOPA3HOM. 2 OK-07
KomOunupoBaHHoe 3aHsATHE

Tema 8.2 Coneprxanue yueOHOro MaTepuana

I1nomans KpHBOJIMHEHHON | 3anaum, mpuBOAANINE K HOHATHIO ONPENEIEHHOTO HHTETPANa — O BEIYHCICHHH TIOMAIH

Tpanenun. Popmyna Heto-|  kpusonuneiinoii Tpanenuu, o nepeMerieHun Touky. IIoHsATHE ONpeaenEHHOro HHTErpana.

ToHa — JleiibHua I'eomeTpuueckuii u pu3MUeCcKuil CMbICI onpezeneHHoro uurerpaia. @opmyna Heroro-
Ha— JleitOHHMIa 2
KomOunupoBanHoe 3aHsaTHE

Tema 8.3 Coneprxanne yueOHOTO MaTepraa

Heonpenenenuslii 1 onpe- | [JorsTHe HeompeeNeHHOT0 HHTErpaia

JIETICHHBIA HHTETPAITBI 2

KomOunupoBanHoe 3aHsaTHE

Tema 8.4
[Tonsarue 06 onpeneneH-

Coneprxanne y4eOHOTO MaTepuasa

FCOMCTpI/ILICCKI/Iﬁ CMBICJI OTIPCACIICHHOI'O UHTCTpajia

25



HOM MHTErpaje Kak IUIo-
niaau
KPHUBOJIMHEHHOMN TpaNenyuu

KomOunupoBanHoe 3aHiTHE

Tema 8.5
OrnpesesieHHbI HHTErPall
B )KU3HU

[TpodeccronanbHO-OPHEHTUPOBAHHOE COJIEPKaHKE (COAepIKaHUE TPUKIIATHOTO
MOJTYJIs1)

I'eomerpuueckuii cMbIc onpeeieHHoro narerpaia. @opmysna Heiotona - JleiOHua.
Pemenwuie 3a1a4 Ha MPUMEHEHUE UHTETPANIA IS BBIYUCICHUS (PU3NYECKUX BETUYHH U
Iomanaei

[IpakTHueckoe 3aHsTHE 4

Tema 8.6 Copep:xanue yueOHOr0o MaTepuana

Pemenue 3anay. [lepeoo6- [TepBoobOpasnas pynkuuu. [IpaBuna HaxoxaeHus nepsooOpa3Hbix. Ee mpuMeHnenue

pasHas pyHKIMH, ee npH- KonTponbnas pabota e

MEHEHHE

Pa3znen 9. Crenenu n kopHu. CteneHHasi QyHKIUA 16

Tema 9.1 Coneprxanue yueOHOro Matepuasia

CTeerHHa’I ynxius, ee [loHsiTHE KOpHS N-O CTENEHU U3 IEUCTBUTENIBHOrO yncia. OyHKkuumn y = nVX UX CBOJi- OK-01. OK-02

o 9 ) ,

CBOMCTBA crBa U rpaduku. CBOHCTBA KOPHS N-0ii CTETIEHU A OK-03, OK-04,
KomOnHupoBanHoe 3aHATHE OK-05, OK-07

Tema 9.2 Coneprxanue yueOHOro MaTepuaa 1K 1.2

[TpeoOpa3zoBanue Boipaxe-| IIpeoOpa3oBaHne UppallMOHATBHBIX BBIPaKEHHH

HI:H71 C KOpHAMH 1~ KomOunupoBaHHoe 3aHATHE 2

Oii cTeneHn

Tema 9.3 Coneprxanue yueOHOro MaTepuaa

CaoiictBa CTCIICHH C pa- [ToHsATHE cTeneHH ¢ I0OBIM pallMOHAIbHBIM NOKa3aTeneM. CTeneHHble GYHKINU, UX

LIMOHAJIbHBIM U ACUCTBU- CBOWCTBA U TPapUKH

TEJIbHBIM MTOKA3aTEeNSIMU 2

KomOunupoBanHoe 3aHsTHE

Tema 9.4
Pewenne nppanuonais-
HBIX YPaBHEHUH U HEpa-

Conepxkanue yaeOHOro MaTepuania

PaBHOCWIIBHOCTE UPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. METOBI UX pELICHUS.
Pemrenne nppanuoHanbHBIX YpABHEHUI U HEPABEHCTB
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BCHCTB

KomOunupoBanHoe 3aHiTHE

Tema 9.5
Crenenu u kopau. Cre-

Coneprkanue y4eOHOro MaTepHuaia

Omnpenenenue creneHHON GyHKIUHU. Vcnoap30BaHne ee CBOWCTB MPH PEIICHUH YpaBHEHHHA

neHHask QyHKIHs Y HEPABEHCTB 2

KonrtponsHas pabora
Pa3nen 10. [Toka3aTenbHast GyHKIIUA 16
Tema 10.1 Copepxanne yaeOHOT0 MaTepuana
IlToxasaTenbHas QyHkuus, | CreneHs ¢ MIPOU3BOJIBHBIM JICCTBUTENILHBIM MTOKa3aTeneM. OnpeiesieHre noka3aTeabHON
€€ CBOUCTBA ¢byHKIMH, ee CBOKCTBA U IrpaduK. 3HAKOMCTBO C IPUMEHEHUEM MTOKA3aTeIbHON ()yHKIIHH.

Pemienue nokazaresbHbIX YpaBHEHUH (PyHKIIMOHAIBHO-

4
rpagu4ecKuM METOA0M OK-01, OK-02,
OK-
KomOunupoBaHHoe 3aHsTHE
03, OK-04, OK-
Tema 10.2 Copep:xanue yueOHOro MaTepuana 05. OK-07
b

Pemenune nokasarebHbIX Pemienue nokasarenbHbpIX ypaBHEHUN METOJIOM YpPaBHUBAHUS [IOKa3aTeIeH, METO0M
YPaBHCHUHU 1 HCPABCHCTB | pejieHUs] HOBOI NepeMEHHON, QyHKIIMOHAIbHO-TpaduuecKuM MeTooM. Perienue noxa-

3aTeIbHBIX HEPABEHCTB 6

[IpakTnueckoe 3anaTne
Tema 10.3 Coneprxanue yueOHOro MaTepuaa

Pemenue cucrem noka3aTesbHBIX YPaBHEHUN
Cuctemsl nokazatenbHbelx | KomMOnHuUpoBaHHOE 3aHATHE 4
YpaBHEHUN
Tema 10.4 Coneprxanue yueOHOro MaTepuaa
Pemenne 3anau. IToxasa- Perenne nokasarenbHbIX YPaBHEHUI METOIOM YpaBHUBAHUs [10KA3aTEIEH U METOLOM
TenbHAs QYHKIHS BBE/ICHUS HOBOM NEPEMEHHON. Penenne nokasarenbHbIX HEPAaBEHCTB

2

KonrtponbHas pabora

Paznea 11. Jlorapugmbl. Jlorapupmuyeckas pyHkous 26

Tema 11.1
Jlorapudm yucna.

Copep:xanne yueOHOTO MaTepuana

Jlorapudm umcna. JlecATUUHBIN U HATYpAJIbHBIN JOrapu(pMBbl, YHCIIO €

27



JlecATUYHBIN U HATYpaJIb-
HBI JIorapu(Msbl, 4UCIIO €

KomOunupoBanHoe 3aHiTHE

Tema 11.2

CaoticTBa JIorapuMoB.
Oneparust 1orapupmMupo-
BaHUS

Copepxanue yueOHOro MaTepuana

CgoiictBa sorapudmon. Onepanus iorapuGMupoBaHus.

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.3 Jlorapudpmude-
cKasi yHKIIHUs, €€ CBOM-
CTBa

Conepxkanue y4eOHOro MaTepHuaia

Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.4 Pemenue nora-
pUpMHIUECKUX
yYpaBHEHU U HEPABEHCTB

Copep:xanue yueOHOro MaTepuana

[Tonsarue norapupmudeckoro ypasHeHus. Oneparus noTeHUUpoBaHus. Tpu OCHOBHBIX
METO/a PELICHHS JTOTapU(PMHUUECKIX YPAaBHEHUH: (PYHKIMOHATBHO-TPaQUUECKH, METON
NOTEHIMPOBAHUS, METOJI BBE/IEHUSI HOBOM nepeMeHHOo. Jlorapupmuueckue
HEPABCHCTBA

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.5
Cucrems! norapupmuye-
CKHMX ypaBHEHUH

Conepsxkanne yueOHOT0 MaTepuasia

AJNTOpUTM pellIeHUs] CUCTEMbI YpaBHEHH . PaBHOCHMIIBHOCTB JIOTapu(pMUUECKIX
YPaBHEHUU U HEPABEHCTB

KomOunupoBanHoe 3aHsTHe

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
I[IK 1.2

Tema 11.6
Jlorapudms! B npupoje u
TEXHHUKE

ITpodeccroHambHO-OPHEHTUPOBAHHOE CO/IEpKaHKe (CoAep KaHUE MTPUKIIATHOTO
MOJ1yJIs1)

[Ipumenenue norapudma. Jlorapupmuyeckas cnupanisb B npupoje. Ee maremarnyeckue
CBOMCTBa

[IpakTnueckoe 3aHsATHE

Tema 11.7
Pemenue 3amau. Jlora-

pudMBI.
Jlorapugmuueckas

byHKIIUS

Conepxkanue yaeOHOro MaTepuania

Jlorapudmuueckas Gynkius. Pemenne npocreimmx gorapupMuyeckiux ypaBHeHUH

KonTponbhas padota
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Pa3znen 12.MHoxkecTBa. JjieMeHThl Teopuu rpagos

10

Tema 12.1 MuoxecrtBa

Conepxkanue y4eOHOro MaTepHuaia

[Tonsitue MuoxectBa. [loanmuoxkectBo. Onepaiu ¢ MHOKECTBaMHU

KoMOuHMpOBaHHOE 3aHATHE 2
Tema 12.2 ITpodeccroHanbHO-OPUEHTUPOBAHHOE COACPIKAHKE (COIEPKAHUE TPUKIIATHOTO
Omnepanuy ¢ MHOXKECTBAMH| MOJTYJIs)
Onepanuu ¢ MHOXecTBaMU. PellieHne npukiaaHbIxX 3a1a4
[IpakTuueckoe 3anarue 2
Tema 12.3 I'padsr Coneprxanue yueOHOro Matepuasia
[Tonstue rpada. Cesa3Heblii rpad, 1epeBo, MUK rpad Ha TUIOCKOCTH
IIpakTryeckas pabora 4
Tema 12.4 Copep:xanue yueOHOr0o MaTepuana
Pemenue 3amau. Muoxe- Oneparuu ¢ MHOKecTBaMHU. OTIMCaHUE PEAIbHBIX CUTYAIIUK C TTIOMOIIbI0 MHOYKECTB.
crBa, 'pacer 1 ux mpume- [Ipumenenue rpadoB K peleHuo 3a1a4
HEHHC KonTponbhas padota 2
Pa3nes 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BePOSITHOCTEMH 26 OK-01, OK-02,
OK-03, OK-04,
Tema 13.1 Coneprxanue yueOHOro MaTepuana OK-05, OK-07
OcHOBHBIC MOHATHS KOM- | [epecTaHOBKH, Pa3MEIIEHHs, COUETaHH. K51
OMHATOPUKHU 4
KomOuHupoBaHHoe 3aHsTHE.
Tema 13.2 Coneprxkanne yueOHOT0o MaTepuania
CobbITHE, BEPOSITHOCTH CoBMecTHBIE 1 HECOBMECTHBIE COObITHS. TeopeMbl 0 BEpOSATHOCTH CYyMMBbI COOBITHUH.
coObrTHst. CroXkeHue u VYcnoBHas BEpOATHOCTb. 3aBUCHMbIE U HE3aBUCUMBbIE COOBITHS. TeopemMbl 0 BEPOSITHOCTH
YMHOEHHE BEPOSTHOCTEH MIPOU3BEICHUS COOBITHIA. .

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 13.3

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COJEpIKAHUE (COIepKaHNe TTPUKIIATHOTO

BepositHOCTB B Tipodeccu-

MOJTYJIsT)
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OHAJIbHBIX 3aJa4ax

OTHOCHTENbHAS YaCTOTA COOBITHS, CBOUCTBO €€ YCTOHUYMBOCTU. CTaTUCTHUECKOE
orpeJiesieHue BepoATHOCTH. OLeHKa BEPOSITHOCTH COOBITHS

[IpakTrueckoe 3aHsiTHE 4
Tema 13.4 Coneprxkanne y4eOHOT0 MaTepuasia
HuckperHas ciy4aiiHas Buasl cinyuaitneix BenuuuH. Onpenenenrue JUCKPETHOM Clly4aifHOM BeJIMYMHBI. 3aKOH
BCJIMYMHA, 3aKOH €€ pac- pacnpeneneHns JMCKPETHON CIy4yailHOM BeMYUHbI. Ee uncioBble XapaKTepUCTUKH
npeeneHus 4
pel KomOunupoBanHoe 3aHsTue
Tema 13.5 Copepxanne yaeOHOTo MaTepuana
3aga4un MaTeMaTHIeCKOM Bapuannonnsiit psa. [lonuron yactot u rucrorpamma. CTaTUCTHYECKHE
CTaTUCTHUKHU XapaKTEPUCTUKHU Psija HaOI01aeMbIX TaHHBIX
KoMOuHMpOBaHHOE 3aHATHE 4
Tema 13.6 [IpodeccrnonabHO-OPUEHTHPOBAHHOE COEPIKAHUE (COIEePIKAaHNE TTPUKIIATHOTO
Cocrasnenne TadbmIuI U MOJTYJISA)
AuarpaMm Ha IpaKkTHKE I[TepBuunas 06pabOTKa CTATUCTHYECKUX JAHHBIX. I padMueckoe uX mpeacTaBleHHuE.
HaxoxaeHnue cpeqHux XxapakTepUCTHK, HAOTIOAaeMbIX JaHHBIX 4
[IpakTHueckoe 3aHsiTHE
Tema 13.7 Coneprxkanne yueOHOT0o MaTepuania
Pemenne 3anau. SneMeH- | Dnements kom6buHAaTOpUKH. COOBITHE, BEPOSTHOCTD COOBITHS. CIOKEHHE H YMHOKEHHE
ThI KOM6I/IH3TOpI/IKI/I, CcTa- BepOHTHOCTeﬁ
THUCTUKHU U TEOPUU BEPO- 2
. KontponbHas padota
ATHOCTEN
Pa3nen 14. YpaBHeHus 1 HepaBeHCTBA 28
Tema 14.1 PaBHOCHIIB- Coneprxanue yueOHOro MaTepuaa
HOCTh PaBHOCHIIBHOCTH ypaBHEHUH U HEpaBeHCTB. Onpenenenus. OCHOBHbIE TEOPEMBI PaBHO-
YPaBHCHMU 1 HEPABCHCTB. | CHUJIBHBIX MEPEX0JIaX B YPAaBHEHHSIX U HepaBeHCTBaX. OOIIMEe METOIbI pelIeHUs ypaBHe-
OO61re MeToIbl peleHus 4

HUI: Iepexo]1 OT paBeHCTBA (PYHKIMUN K PaBEHCTBY apI'yMEHTOB JIIsl MOHOTOHHBIX (PYHK-
LU, METOJ Pa3JIoKEHUsI HA MHO>KUTEITH, METO/1 BBEJIEHUSI HOBOM
nepeMeHHOH, (PyHKIIMOHATBbHO-TpadUUIeCKUil METOT

KOM6I/IHI/IpOBaHHOe 3aHATHUC
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Tema 14.2
['papuaeckuii meTon pe-
LICHUS YPaBHEHUM, HEpa-

Copepxanne yueOHOT0 MaTepuana

OO611re MeToIbl peleHus] HEPaBEHCTB: MEPEeX0/l OT CPaBHEHUS 3HaYeHU QyHKIUN K
CpaBHEHHIO 3HAYCHHI apryMEHTOB /I MOHOTOHHBIX ()YHKIIMI, METOJl HHTEPBAJIOB, PyHK-

BCHCTB nUOHATBHO-TpaduyecKuii MeTo . I'paduyueckuii MeTo ] pelieHus ypaBHEHUN 1 OK-01, OK-02,
HEPABEHCTB 4 OK-03, OK-04,
OK-05, OK-06,
Komb6unupoBanHoe 3ansrue OK-07
Tema 14.3 Copepxanne yaeOHOT0 MaTepuana MK 1.2
YpaBHEHHS H HEPABCHCTBA|  Onpe/ie/ieHHe MOLYJIsl. PacKphITHE MOYIS IO ONpe/ieNeHuo. IIpocTeiiime ypaBHEHNS 1
C MOAYyJIEM HEpaBEHCTBA ¢ MoAyJieM. [IpuMeHeHrne paBHOCUIIBHBIX IEPEXOOB B ONPEACICHHBIX THIIAX
yYpaBHEHHUN U HEPABEHCTB C MOAYJIEM 4
Komb6unmupoBanHoe 3ansrue
Tema 14.4 Copep:xanue yueOHOT0o MaTepuana
YpaBHCHHS U HCPABEHCTBA| 3HaKOMCTBO ¢ mapameTpoM. IIpocTeiiie ypaBHEHNS 1 HEPABEHCTBA C TAPAMETPOM
¢ llapaMeTpaMu KoMOMHMPOBAHHOE 3aHSATHE 6
Tewma 14.5 [IpodeccrnonanbHO-OpHEHTUPOBAHHOE COZEpkKaHKe (Co/Iep:KaHNe TPUKIIATHOTO
MOJTYJIs1)
Pemenne TekcTOBBIX 3324 MPO(HECCHOHATEHOTO COACPKAHUS
CocraBnieHue U pelieHue [IpakTHueckue 3aHATHS 8
npoecCuOHANBHBIX 3a7a4
C IOMOIIBIO YPaBHEHUM
Tema 14.6 Coneprxkanne yueOHOT0o MaTepuania
Pemenne 3ama4. YpasHe- OO011ue MeTobl pelieH!s] ypaBHEHUI. Y paBHEHHs U HEpaBEHCTBA C MOJIYJIEM U C Iapa-
HUS U HEPaBEHCTBA MeTpamMu
2
[IpakTrueckoe 3aHsATHE
[IpomexxyTounas arrectamus (Ok3ameH)-2,3 cemecTp u qudPpepeHIpoOBaHHbBIN 3a4eT 3 ceMecTp 12+ 4y
KOHCYJIbTa-
00701
Bcero: 340
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3. YCJIOBUSA PEAJIM3AILIMA YYEFHOM JUCITATLIAHBI

3.1 TpeGoBanuss K MUHHMAJIbHOMY MAaTePHAJIBLHO-TEXHHYECKOMY 00ecreyeHn 0

OcBoenue nporpammbl yueOHoi gucrumiinabl MATEMATUKA B ydueOHOM kKaOuHETe
MaTeMaTHKH, B KOTOPOM MMEETCsI BO3MOKHOCTh 00€CIEUNTh 00y4YaroInuMcsi CBOOOJHBIN JOCTYI
B MlHTEpHET BO BpeMsi yueOHOI0 3aHITUS U TIEPUO/] BHE yUeOHOU AESITeITbHOCTH.
Kabuner MaTeMaTHKH OCHAIIEH TUIIOBBIM O00OPYIOBaHUEM, YUeOHOH MeOEIbI0 U CPeACTBAMU
0o0y4deHus, JOCTATOYHBIMU JJIs BBITIOJHEHHS TPEOOBAaHUM K YPOBHIO IOJTOTOBKH 00YUYaOIUXCSL.
B xabunere umeercs :
M0CaI0YHbIE MECTA MO KOJIMYECTBY 00Yy4aroIUXCs (CTOJIBI, CTYIIbA);
pabouee MeCTO IpenoaBaTeis;
MyJIbTUMEANIHOE 00O0pyI0BaHUE, IOCPEIACTBOM KOTOPOTO YYAaCTHUKH 00pa3oBaTEIbLHOTO
mporecca MOTYT IPOCMATpUBaTh BU3YaJIbHYI0 HMH(OPMAIMIO O MaTeMaTHKe, CO3/1aBaTh
Mpe3eHTalUU, BUICOMATEPHUAIIbl, UHBIE JJOKYMEHTHI;
B cocraB y4eOHO-METOIMYECKOTO W MAaTEPUATBHO-TEXHHMYECKOTO OOECIICYECHUsI MPOTPaMMEI
yueOHOM TUCIUILIMHBI MATEMATHKA BXOISAT:
* MHOTO()YHKIIMOHATbHBIA KOMILIEKC TPETNOaBaTels;
* HarmsAHbIe MOCOOUS (KOMIUIEKTHI Y4€OHBIX TaOJIMII, IMJIAaKaTOB, MOPTPETOB BBLAAIOIIUXCS
YUEHBIX-MaTEMaTUKOB U Jp.);
BBIXOJ B MHTEPHET JUIsl IEMOHCTpAIIMH, TOUCKa He0OX0uMoi UH(pOpMaLMK U PEIICHUS TECTOB
OHJIAMH BO BpEMsI 3aHATHUSA
3.2. UudopmanuonHoe odecriedeHrne 00y4eHust
Ilepeyenb pexomeHayeMbIX Y4YeOHbIX H3AaHUil, M HTepHeT-pecypcoB, JONOJHUTEIbHOM

JINTEPATypPbl

OcHoBHast JiMTEeparypa:
1. Anumos lII.A. u 1p. Marematuka: anreOpa U Hauajga MaTeMaTHYECKOTO aHAJIH3a,

reomeTpus. Anredpa u Hauasia MaTeMaTHYECKOro aHalu3a (0a30BbIi U yriTyOJIeHHBIH
ypoBHH).10—11 xmaccer. — M., 2016.

2. Aranacsu JI.C., Byty3oB B. ®@., Kagomues C.b. u np. Maremaruka: anredpa u Hadana
MaTemMaThyeckoro aHanuza. ['eometpusi. ['eometpus (6a30BbIi U yriyOIeHHBIH YPOBHHU).
10—11 xmaccer. — M., 2016.

JlonoJiHuTeIbHbIE HCTOYHUKH:

1. BammakoB M.U. MaremaTuka: yueOHHK AJs CTY. YUpEXKICHUN cpea.nmpod.
obpazoBanus. — M., 2014.
HNuTepHeT-pecypcnl

1. www. fcior. edu. ru (MadopmMamonHsie, TPEHUPOBOUHBIE U KOHTPOJIbHBIE MaTepHAIIBI).

2. www. school-collection.edu.ru (Exmnas xojutekums IHQPPOBBIX  00pa30BaTEIbHBIX
pecypcoB). YdeOHOe M3AaHHE

https://www.yaklass.ru/.

4. https://uchi.ru/

w
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSI YYEBHOM

JUCIUIIVINHBI

KoHTpomb 1 olLieHKa pe3ysibTaTOB OCBOEHHUs 00111€00pa30BaTeIbHON JUCHUIUINHBI
PaCKPBIBAIOTCS Yepe3 TUCIHUILTMHAPHBIE PE3yIbTaThl, HAapaBJIeHHbIE Ha (HOPMUPOBAHHE OOIIUX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 110 pa3jesiaM U TeMaM CoJepkaHHs yueOHOro MaTepuaia.

O6mas/mpodeccruonanbHas
KOMIICTEHITHS

Pasnen/Tema

Tum o1leHOYHEBIX
MEpOTIPUSITHS

OK 01 Beibupats criocoosl
pemIeHus 3a1a4 npodeccuo-
HaJIb "HOM JIeSITeIbHOCTH
MPU-MEHU TEIHHO K pa3ind-
HBIM KOHTEK "CTaM

P1,Temal.1,1.2, 1.3 1-0/c5,1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5I-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o/c, 4.8,4.9, 4.10,4.11

P5, Temrr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

TectupoBanue Y cTHbIN
onpoc Maremaruueckuii
IMKTaHT MHuBuayanbHas
caMmocTosiTeNbHas paboTa
ITpencraBnenue pe3ynbra-
TOB MPAKTHYECKUX PadOT
3amura TBOpUECKUX padoT
3amuTa UHIUBU Ty aTbHBIX
1poekToB KoHTpoapHas
pabota Beinosinenue k-
3aMEHAlMOHHBIX 3aJJaHUI
IIPOEKTOB

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CpPEe/ICTBA
TIOWCKa, aHAJIM3a U MHTEPIIpe-
Taruu HHPOpPMAIUH, U UH-
(dbopMamoHHbIE

TEXHOJIOTHH JIJIsl BBITOJIHEHUS
3a/1a4 npodeccuoHaIbHOM
JESITEIIbHOCTH

P1,Temal.1,1.2, 1.3 11-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o/c, 4.8,4.9,4.10,4.11

P35, Temnr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,

KonTponbnas padora
BrimonHenue sx3aMeHaln-
OHHBIX 3aJaHAI
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7.13,7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 TI-0/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

OK 03. IlnanupoBats u
peaan30BbIBaTh COOCTBEHHOE
poeCCHOHAIBHOE U JINY-
HOCTHOE pa3BUTHE, IPEIPU-
HUMATEIbCKYIO IeATEIbHOCTD
B

npodeccuoHanbHOM chepe,
UCIOJIb30BaTh 3HAHUS 1O
(uHaHCOBO I'PaMOTHOCTH B
Pa3JINYHbIX )KU3HEHHBIX
CUTYaIHsAX

P1,Temal.1,1.2, 1.3 11-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o/c, 4.8,4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temm1 7.1,72,7.3,74,7.5,7.6,
7.7

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

TectupoBanue

Yeraslii onpoc Marema-
THYeCcKnU nqukTaut Uuan-
BUJyaJbHAsl CAMOCTOSI-
TenpHas padora [Ipen-
CTaBJICHUE PE3yJIbTaTOB
MpaKTUYECKuX padboT 3a-
[IUTa TBOPUYECKUX paboT
3ammuTa UHAUBUIYaIbHBIX
npoekToB KoHTposbHas
pabota BeimonaeHne K-
3aMEHAlMOHHBIX 3a/IaHUN

OK 04. DpdexTuBHO
B3aMMO/IEIICTBOBATH U
paboTaTh B KOJIJIEKTUBE H
KOMaH/1e

P1,Temal.1,1.2,1.3II-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o/c, 4.8,4.9,4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

TectupoBanue

YcerHbIl onpoc Marema-
THYeCKnU qukTauT Uaan-
BUyaJIbHasi CAMOCTOSI-
TenbHast padora Ilpen-
CTaBJICHUE PE3YyJIbTaTOB
MpaKTUYECKUX pabot 3a-
IIMTa TBOPUECKUX paboOT
3amuTa UHAUBUTYaTbHBIX
npoektoB KoHTposbHas
pabota BrimonaeHue k-
3aMEHAIIMOHHBIX 3aJaHul
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P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 05. OcymecTBidTh ycT-
HYIO

Y IUCbMEHHYIO
KOMMYHHKAITIIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit denepainu ¢
y4€TOM OCOOEHHOCTEH COIH-
AIBHOTO U KyJIbTYPHOTO KOH-
TEKCTa

OTHONICHU, TIPUMEHSTh
CTaHJaPThHI
AHTUKOPPYIMIMOHHOTO
MOBEICHUS

P1,Tema 1.1, 1.2, 1.3 1-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1, 2.2,2.3,2.4,2.5 I1-o/c,
2.6

P 3, Tems1 3.1,3.2,3.3 I1-0/c, 3.4

P4, Tempr4.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o/c, 4.8,4.9, 4.10,4.11

P5, Temrr 5.1,5.2
P1,Temal.1,1.2, 1.3 11-0/c, 1.4, 1.5,
1.6

P2, Temn 2.1,2.2,2.3,2.4,2.5II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Temr14.1,4.2,4.3,4.4,4.5, 4.6,
4.7

IT-o/c, 4.8,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,
1.7

IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,

TectupoBanue

YcTHbIi onpoc
MaremaTnuecKkui
JUKTaHT
WHIUBUTYJIbHBIX
WMHUBUIyaJIbHBIX
MIPOEKTOB

KontponbHas padota
Brimonnenue 3x3aMeHaIu-
OHHBIX 3aJlaHUN
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9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 TI-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

P1,Temal.1,1.2, 1.3 II-0/c, 1.4, 1.5,
1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 07. ConericTBOBaThH
COXPAHEHHUIO OKpYXKarolen

Cpelibl, pecypcocOepeKeHHIO,
NPUMEHSTh 3HaHUS 00 U3Me-

HCHUU KJIMMaTa, MIPpUHIUIIBI

OepexIIMBOro MPOU3BO/ICTBA,

3P PEeKTUBHO
JIEUCTBOBATE B
Ype3BBIYAHBIX CUTYAIIUSIX

P1,Temal.l,1.2,1.31II-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o/c, 4.8,4.9,4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Teme1 7.1,72,73,74,7.5,7.6,
7.7

I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,

7.13,7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4,11.5,11.6 [1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

II-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6

TectupoBanue

YcerHbI onpoc Marema-
THYecKkui qukTaut Uaau-
BHUAyaJlbHAsi CAMOCTOS-
TenbHas padora [Ipen-
CTaBJICHUE PE3YyJIbTATOB
NpPaKTUYECKUX paboT 3a-
[IUTa TBOPUYECKHUX PadboT
3amMTa UHAUBUAYaIbHBIX
1poekToB KoHTpopHas
pabota Brinonnenue k-
3aMEHAIIMOHHbLIX 3aJaHni
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