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1. OBIIASI XAPAKTEPUCTHKA PABOYEW ITPOI' PAMMBI
YYEBHOM JJUCIIUTLJIMHBI
BJ1.07. MaTemaTnka

1.1. MecTo AUCHUILUINHBI B CTPYKTYpPe OCHOBHO# 00pa3oBaTe/ibHOM MpPo-
rpaMMbl

Oo6meobpazoBatenpHas guciuiuimHa bJ[.07 Marematnka sBisieTcst o0s3a-
TEJIbHOM YacThiO0 00IE00pa30BaTENBHOIO LHMKJIAa 00pa30BaTEIbHON MPOrpPaMMBbI
cpenHero npodeccuoHaIbHOr0 00pa3oBanus Mo crenuaibHocT JIabopaTopHas nu-
arHocTuka ['ocyapcTBEHHOTO OIOKETHOTO MpodecCuoHaTILHOr0 00pa3oBaTEelb-
Horo yupexaenus PecyOauku Jlarectan «JlepOeHTCKUN MEIMIIMHCKHUN KOJUIEIK
uMmenu ' A. MnuzapoBa» (ouHOM (opMbl 00yUeHHUs, Ha 6a3e OCHOBHOI'O 001IEro 00-
pazoBanusi) B cootBeTcTBUU ¢ PI'OC no cneunansHocTy 31.02.03 JlabopaTtopHas
JTMarHOCTHKA.

JlucuurinHa u3y4aeTcsi Ha 0a30BOM ypOBHE.

1.2. llesau u miiaHupyemble pe3yJibTaThl 0CBOEHUS TUCIUIJIMHBI:

1.2.1. leab o0ureo0pa3oBaTe/ibHOM IUCHMILIMHBI

Conepxanue POTPAMMBI 00111600 pa30BaTEIbHOM JUACIUTLIAHBI
«MaremaTka» HampaBlI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO c ywyerom mnpodeccuoHaIbHOM
HamnpasiieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOECHHS 001I€00pPa30BaTEIbLHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHue AUCIUIUIMHA UMEET NMpU (OPMHUPOBAHUU U PA3BUTUU 00-
it komnereHuui (OK) u npodeccronansubix komnerenuii (1K) (Tabmuma 1).



Tabmura 1

O0mue KOMNEeTEeHITUHT

Ilnanupyemble pe3yabTaThl 00y4eHHs

O01mue

I[I/ICHI/IIIJII/IHapHLle

OK 01. Beibupars cmnoco0bl
pemieHuss 3amad  mpogeccuo-
HAJIBHON NEATEIHHOCTH TIpH-
MEHUTEIFHO K Pa3IUYHBIM
KOHTEKCTaM

B yacTtu Tpya0BOro BOCIHUTAHMUS:

- TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHO-
CTH MacTepCTBa, TPYA0IIO0HE;

- TOTOBHOCTh K AKTHBHOW NESITEIIbHOCTU
TEXHOJIOTUYECKOW U COLIMAJIbHON HampaB-
JIEHHOCTH, CIOCOOHOCTh WHHIIMUPOBATD,
IUIAHUPOBATh M CAMOCTOSTENILHO BBITIOJI-
HSATH TaKyIO JIEATCIbHOCTD;

- UHTEpeC K pa3nu4HbIM cepam mpodec-
CHOHAJILHOM JIeSITEIbHOCTH,

OBnazeHne yHUBEPCAIbHBIMH Y4E€OHBIMU
MO3HABATEIILHBIMU JCHCTBUSMH:

a) 6a30BbIE JJOTUYECKUE JACHCTBHUS:

- CAMOCTOSITENIbHO (POPMYJIUPOBATH U AKTY-
aNM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK
WJIM OCHOBAHMS JIJIsl CPAaBHEHUSI, KJacCuu-
KAy u

00001IeHUS:

- ONpENeNITh LEIN JeATEIBHOCTH, 3aja-
BaTh MapaMeTPhbl U KPUTEPUHU UX JOCTHIKE-
HUS;
-BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTHBOpE-
YU B PACCMATPUBACMBIX SIBJICHUSX;

- BJIAJIETh METOAAMH JO0Ka3aTeJIbCTB, AJITOPUT-
MaMU peLIeHUs 3aJad; yMeHue (HopMyIupoBaTh
ONpPENEIIECHUS, AKCUOMBI U TEOPEMBI, IPUMEHSTH
UX, NPOBOJUTH JTOKA3aTEIIbHBIE PACCYXKACHUS B
XOJI€ PELICHU 3a1a4;

- YMETb ONEPUPOBATH NOHATUSAMU: CTEIECHb
qiclia, Jorapudm 4ncia; yMEeHUe BBIIOJIHATD Bbl-
YUCJICHHE 3HAYEHUI U peoOpa30BaHUsI BhIpaxe-
HUW CO CTEMEHsIMU U jjorapudmamu, npeoopaszo-
BaHHUS IPOOHO-PALIMOHATIBHBIN BhIPAKEHUMH;

- YMETh ONEPHUPOBATH MOHATUAMH: PALMOHAIIb-
HbIE, UPPALIMOHATIbHBIE, TOKA3aTENIbHbIE, CTEIEH-
HblE, JOorapu(pMUYecKue, TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI;

- YMETh ONEepUPOBATH MOHATUAMU: QYHKIUS, HE-
npepbiBHasE (QyHKUUS, MPOU3BOJAHAsA, MEPBOOO-
pasHasi, OIIPEIEIICHHbIN UHTErpajl; YMEHUS HaXo0-
IUTH IPOU3BOAHBIE AJIEMEHTAPHbBIX PYHKIIMH, HC-
NI0JIb3YsI CIIPABOYHBIE MAaTEPHUAJIB; HCCIEA0BATH B
OpoCTeHIINX ciay4yasX (yHKIMH HAa MOHOTOH-
HOCTb, HaXOJWUTh HaWOOJbIINE W HAUMEHBIINE
3Ha4YeHUsT (PYHKIUH; CTPOUTH TpadUKd MHOTO-
YJIEHOB C MCMOJB30BAHUEM armapara MaTeMaTH-
YECKOI'0 aHaJn3a; MPUMEHATh MPOU3BOJHYIO IIPU
pelieHnn 3ajad Ha JBWKEHHUE; pelllaTh Ipak-
TUKO-OPUEHTUPOBAHHBIE 33]]a4 HA HAMOOIbIIINE




- BHOCHTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LiE-
JSIM, OLICHUBATh PUCKU MOCIJIEICTBUMN JIEs-
TEJIbHOCTH,;

- pa3BUBATh KPEATUBHOE MBIIUICHHUE IIPU
peLIeHUH )KU3HEHHBIX MTPOOJIeM.

0) 6a30BbIE HCCIEA0BATEIHCKUE JICHCTBUS:
-BJaJIeTh HaBBIKAMU Yy4eOHO-HCCIIEI0BA-
TEIIBCKOM W MPOEKTHOW JIESITEIbHOCTH,
HaBBIKAMHU pa3pelieHus mpooiiem;
-BBISIBJIATH MIPUYUHHO-CJICCTBCHHBIC
CBSI3U U aKTyaJIU3UPOBATh 3aj7ady, BbIJBU-
raTh TUIIOTE3Y €€ pPEIICHHs, HAXOIUTh ap-
TYMEHTBl I JOKa3aTelIbCTBA CBOMX
YTBEPKIAECHUI, 3a/1aBaTh MAPAMETPHI U KPH-
TEpUHU PEUICHNUS,

-aHAJIM3UPOBATH IOJIYUYEHHBIE B XOJE pe-
HIEHUS 3aJa4dl pe3yJIbTaTbl, KPUTHUYECKHU
OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MU-
pOBaTh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- YMETh NEPEHOCUTHb 3HAHUSI B TO3HaBa-
TEJIbHYIO U MPAKTUYECKYIO0 00JIACTH KU3HE-
NEATEIIbHOCTH; -yMETh UHTEIPUPOBATH 3HA-
HUSI U3 Pa3HBIX MPEAMETHBIX 00IacTel;
-BBIJIBUTATh HOBBIC UJCH, IIpEeJiaraTh Opu-
TUHAJIbHBIE TOJAXO/bI U PELICHNUS;

- CTOCOOHOCTH UX MCTIOIB30BAHMSI B TIO3HA-
BaTEJIbHOM U COLMAIILHOW MPAKTHKE.

Y HaMCHBINIME 3HAYCHUS, Ha HAXOXKICHHE Iy TH,
CKOPOCTH U YCKOPEHUS;

- YMETh OTICpUPOBATh MOHATUSMU: PAIlHOHATBHAS
(GyHKIMS, TIOKa3aTenbHass (QYHKIUS, CTETICHHAS
byHkIus, Jorapudgmuyeckas QyHKIUsI, TPUTOHO-
MeTpuuyeckue (QyHKIHUM, oOpaTHbIE (QYHKIIHH;
YMEHHE CTPOUTDH rpapUKu U3y4EeHHBIX (PYHKIUH,
UCTIONB30BaTh TPaQUKU MPU U3YyYECHUH MpoLec-
COB M 3aBUCHMOCTEH, MPHU pEIICHUH 3a]ad U3
APYTUX y4eOHBIX MPEAMETOB U 3a/ad U3 pealib-
HOM JKU3HM; BBIpAXXaTh POpMyIaMH 3aBHCUMOCTH
MEXIy BeTUINHAMU;

- YMETb peliaTh TEKCTOBBIC 331a41 PAa3HBIX TUTIOB
(B TOM 4YHCJIE€ HA TIPOLEHTHI, OJIM U YacTH, Ha
IBUXKEHHE, padOTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3a7a4d U3 OOJACTH YINpaBlICHUS JWY-
HBIMH U CEMEHHBIMH (PHHAHCAMU); COCTAaBJISAThH
BBIPKEHUSI, YPABHEHUSI, HEPABEHCTBA U UX CHU-
CTEMBI IO YCIIOBUIO 33Jla4yM, UCCIIEI0BaTh MOTYy-
YeHHOE peIIeHWe M OIICHWBATh MPaBIIOMNO00-
HOCTb PE3yJIbTaTOB;

- YMeTh OMNEpHUpPOBaTh NOHATHUSIMHU: CpEIHEEe
apudmernyeckoe, MeauaHa, HaMOOIbIIEe WU
HauMEHbIlIee 3HAYCHHUSA, pa3Max, JUCIepCus,
CTaHIapTHOE OTKJIOHEHHE YHCIIOBOTO HabOpa;
yMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH UH(DOP-
MaIlrio, PEeIOCTaBIEHHYIO B Ta0IUIaX, HA JTUa-
rpamMmax, rpadukax, OTpa)xarolryr CBOMCTBA pe-
AIBHBIX MPOIIECCOB U SIBJICHHI; MPEIOCTABISAThH




UH(GOPMALIMIO C MIOMOILBIO TAaOJIUI U AUarpamm;
UCCIIEIOBaTh CTATUCTHUYECKHE [aHHBIE, B TOM
quClie C IPUMEHEHUEM IpapUuecKuX METOI0B U
AJIEKTPOHHBIX CPE/CTB;

- YMETb OINEpUPOBATH MOHATUSMU: CIIyYalHBIN
OMBIT U CIIy4aiiHOE€ COOBITHE, BEPOSITHOCTh CIIy-
YallHOrO COOBITHS; YMEHHE BBIYUCISATH BEPOST-
HOCTb C HCIIOJIb30BaHHEM TpaUuecKux MeTo-
JIOB; IPUMEHSTH (POPMYJIBI CIIOKEHUS U YMHOXKe-
HUSL BEPOATHOCTEH, KOMOWHATOpHbIE (PAKThl U
(opMyIIBI IIPU PEILICHUH 33]1a4; OLIEHUBATh BEPO-
ATHOCTU pEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMM BEJIMYMHAMH; YMEHUE IPUBOJUTH
IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCEIl B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

- YMETh ONEPUPOBATH MOHATHSAMM: TOUYKA, Ips-
Masl, IUIOCKOCTb, IPOCTPAaHCTBO, JBYI'PAaHHBIN
yroj, CKpEIMBAroIIMecs MpsMble, Mapajlieib-
HOCTh M NEPNEHANUKYJSIPHOCTh NPSIMBIX U IIJIOC-
KOCTEH, yroJ MeXay MPSMbIMU, YTOI MEXAY Mpsi-
MOH M TJIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSIMU,
pPacCcTOsIHUE OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE
MEXAY NPAMBIMU, PACCTOSHUS MEXKIY IUIOCKO-
CTSIMU; YMEHHUE UCMOJIb30BATh MPU PEILICHUU 3a-
a4 M3y4deHHble (DAKThl U TEOPEMbl IUIAHHUMET-
pUM; yMEHHME OLEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOILET0 MUPA;

- YMETh ONEPHUPOBATH MOHATHS: MHOTOTPAHHUK,
CeueHHEe MHOTOTpaHHMKA, Ky0, mapajieenune],




npu3Ma, nupamua, Gpurypa u noBepxXHoOCTh Bpa-
HIeHUs, HWIMHIP, KOHYC, map, cdepa, ceueHus
burypsl BpallleHUs, IUIOCKOCTb, Kacarolasics
cdepsl, IIMH]IPA, KOHYCA, TJIOIAAL OBEPXHO-
CTU THPAMUJIbI, TPHU3MBI, KOHyCa, UUIUHAPA,
wiomaab cepsl, 00beM Kybda, MPSIMOYTOJIbHOTO
napajieienunena, MupaMuIbl, TPU3MBbI, THJIAH-
Ipa, KOHyca, 11apa; yMeHne n300pakaTb MHOTO-
TPAHHHUKY U TIOBEPXHOCTH BPAIICHHUS, IX CCUCHUS
OT PYKH, C IIOMOIIIbIO YePTEHKHBIX HHCTPYMCHTOB
¥ DJICKTPOHHBIX CPEACTB; YMEHHUE PAcIO3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HA-
BaTh MPaBUIIbHBIE MHOTOTPAHHUKH;

- YMETh OINEPUPOBATHh MOHSATUSMU: JTBUKEHUE B
IPOCTPAHCTBE, MOJ00HBIE PUTYPHI B MPOCTPAH-
CTBE; UCIOJIb30BaTh OTHOIICHHE ILIOMIAEH TO-
BEpXHOCTEH M 00BEMOB MOJOOHBIX (UTYp TIpHU
pelIeHnn 3aj1ady;

- YMETb BBIUUCISATH TEOMETPUUECKHUE BEITMUUHBI
(nnmvHa, yroj, mioaab, 00beM, IUIOMAIL IO-
BEPXHOCTH), UCMOJb3Ysl U3YyUYEHHbIE (POPMYIIBI U
METO/IBI;

- YMETh ONEPUPOBATH MOHATUAMU: TIPIMOYTOJTb-
Has CHCTEMa KOOpAWHAT, KOOPAWHATHI TOYKH,
BEKTOP, KOOPAUHATHI BEKTOPA, CKAIISIPHOE TPOM3-
BEJICHUE, YTOJI MEXTy BEKTOPAMHU, CyMMa BEKTO-
POB, MPOU3BEICHUE BEKTOPA HA YHUCIIO; HAXOAUTH
C TIOMOIIBI0 M3YyYEHHBIX (OPMYJ KOOPAMHATHI




CEepeIMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMS
TOYKaMU;

- YMETb BBIOMPATh MOAXOIAIIMI N3yUYEHHBIN Me-
TOJ JJI pELICHUs 3a1a4M, PACIIO3HAaBaTh MaTeMa-
TUYECKHE (PaKThl U MaTEMaTHUYECKUE MOJEIU B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX, B HUC-
KyCCTBE; YMEHHE IIPUBOAUTH IPUMEPHI MaTeMa-
TAYECKUX OTKPBITUA POCCUHMCKON U MUPOBOU Ma-
TEMATUYECKON HAYKH.

OK 02. Mcnonp30oBars COBpe-
MEHHBIE CpEICTBa ITOMCKA,
aHajM3a U UHTEPIPETAIIN UH-
dbopmanu, U UHPOPMAIIUOH-
HBbI€ TEXHOJIOTMH JJIsi BBITIOJI-
HEHUs 3a/1a4 MPOQPECCUOHAIIb-
HOM J1eATEeTbHOCTH

B o6macT IEHHOCTH HAYYHOTO MTO3HAHUS:
- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, CO-
OTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKHM U OOLIECTBEHHOM Mpak-
THUKH, OCHOBAHHOI'O0 HA JHAJIOre KYJbTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO Me-
CTa B IOJUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM M YHUTa-
TEJIbCKOM KYJIbTYPbI KaK CPEICTBA B3aUMO-
JEUCTBUS MEXAY JIOAbMU W TIO3HAHUA
MHpA;

- OCO3HAaHME LIEHHOCTH HAay4YHOW IEATEIb-
HOCTH, TOTOBHOCTb OCYILECTBIISITh ITPOEKT-
HYIO0 U MCCJIENOBATENBCKYIO JESATEIbHOCTD
VWHIVWBUAYAJIBHO U B TPYIIIE.

OBnaneHue yHUBEPCAIbHBIMU YYEOHBIMU
ITI03HABATEJIbHBIMU IEUCTBUSAMMU:

B) paboTa ¢ HHpOpMAIIHECH:

- YMETh OTIEpUPOBAThH MOHATUSIMU: PAIlHOHATbHAS
(GyHKUHMS, TOKa3zaTenbHas (YyHKUUA, CTENeHHas
byHkuus, Torapudmudeckas GyHKIHS, TPUTOHO-
MeTpudeckue (QyHKIuM, oOpaTHbIe (QYHKIIUU;
yMEHHUE CTPOUTH TpadUKi U3YUCHHBIX (DYHKIIHIA,
UCIOJIb30BaTh IpaQUKU MPU U3YYEHUH IpoLec-
COB U 3aBUCHMOCTEH, NMpHU pELIeHUH 3a]ad U3
JIPYTUX YYEOHBIX MPEIMETOB U 3a7a4 U3 pPealib-
HOW KM3HU; BBIpaXkaTh (pOpMysiaMu 3aBUCUMOCTH
MEXIy BeTUINHAMU;

- YMETb OIEPUPOBATH MOHATUSMHU: TOXKIECTBO,
TOKJIECTBEHHOE TMpeoOpa3oBaHne, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA yPaBHEHUH U HEPABEHCTB,
PaBHOCHIILHOCTh yYpaBHEHUH, HEPABEHCTB U CH-
CTeM, pallMOHAJIbHBIE, UPPAIIMOHAIBHEIE, TTOKa3a-
TEJbHBIE, CTENICHHBIE, JOTapu(pMHUUECKHUE, TPUTO-
HOMETPUUYECKHE ypaBHEHHS, HEPABEHCTBA U CHU-
CTEMBI; YMETh peIIaTh ypaBHEHUS, HEPABEHCTBA
Y CUCTEMBI C IOMOIIIBIO PA3IUYHBIX TPUEMOB; pe-




- BJIaJIETh HaBBIKAMH MOTY4YEeHMs THPOpMa-
UM U3 UCTOYHUKOB Pa3HbIX THUIIOB, CaMO-
CTOSATEIBHO OCYLIECTBIIATH MIOUCK, aHAJIN3,
CUCTEMATHU3alMI0 U HHTEPIpETalUI0 HH-
dopManuu pazIUYHBIX BUAOB U (popm
IpEJICTaBICHNUS;

- CO3/1aBaTh TEKCThI B Pa3IUYHBIX (opMa-
Tax ¢ y4eTOM Ha3Ha4YeHHUs MHPOpMAIUU U
LEJIEBO ayIUTOPUH, BbIOMpas ONTHUMAJIb-
Hy10 (HOpMy MPEACTaBICHUS U BU3yaIu3a-
LI

- OLEHUBATH JIOCTOBEPHOCTb, JIETUTHUM-
HOCTb MH(OpPMALIUHU, €€ COOTBETCTBUE Ipa-
BOBBIM U MOPaJIbHO-3THUYECKUM HOPMaM;

- HCIIOJb30BaTh CpPeACTBAa MH(OPMAIOH-
HBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B
pElIeHNH KOTHUTHUBHBIX, KOMMYHUKATHB-
HBIX M OpPraHU3allMOHHBIX 3a/1a4 C COOJIIO-
J€HUEeM TpeOOBaHU SPrOHOMHKH, TeX-
HUKH O€30MaCHOCTH, TUTHEHBI, PECypco-
cOepeKeHHs, TPABOBBIX M ITHUYECKUX
HOPM, HOPM UH(POPMALITMOHHOM Oe30macHO-
CTH;

- BJIAJE€Th HaBbIKAMU PAcClO3HABAHMS U 3a-
mUThl MH(pOpManuu, WHGOPMAIIMOHHON
0€30MMacCHOCTH JIMYHOCTH.

11aTh YpPaBHEHUS, HEPABEHCTBA U CUCTEMBI C I1a-
paMeTpoM; IPUMEHATh YpaBHEHUS, HEPABEHCTBA,
UX CUCTEMBI JUIS PEIICHHUsS] MAaTEMaTUYECKUX 3a-
1ad ¥ 3a]1a4 U3 pa3InIHbIX 00J1acTe HAyKH U pe-
AJILHOM JKU3HU;

- yMeTb CBOOOJHO OINEPUPOBATh MOHITUIMMU:
JBKEHUE, NapalIeNIbHbIA NEPEHOC, CHMMETPHUS
Ha IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, Mpe-
oOpa3zoBaHue MOAOOUs, TOA00OHBIE (UTYpPBHI;
YMETh Pacno3HaBaTh paBHbIE U MOJO0OHBIE (H-
T'YpBI, B TOM YHKCJIE B IPUPOJIE, UCKYCCTBE, apXH-
TEKTYpE; YMETh HCIOJIb30BATh F€OMETPUUYECKHE
OTHOLIEHUS, HAXOAUTb I€OMETPUUYECKHE BEIIN-
YUHBI (IJIMHA, YTOJI, IJI01Aadb, 00BEM) IPH pellie-
HUM 33/1a4 U3 JIPYruX y4eOHBIX MPEAMETOB U U3
pEabHOM KU3HH.




OK 03. [InmaHupoBaTh U peanu-
30BBIBATh COOCTBEHHOE IIPO-
(deccuoHanbHOE M TUYHOCTHOE
pa3BUTHE, NpPeIPUHUMATEb-
CKYIO JICSITEIBHOCTD B Mpodhec-
CUOHAJIBHOM cepe, UCII0JIb30-
BaTh 3HAaHWS 10 (PMHAHCOBOU
IPaMOTHOCTH B  Pa3IMYHBIX
KU3HCHHBIX CUTYaITASIX

B oOnactu nyXOBHO-HPABCTBEHHOTO BOC-
MATAHMUS:

- cOpMHPOBAHHOCTh HPABCTBEHHOI'O CO-
3HAHUS, U STUYECKOTO MOBEJECHU;

- CHOCOOHOCTh OIICHUBATh CHUTYallUI0 U
MIPUHUMAaTh OCO3HAHHBIE PEIIEHUS, OPUECH-
TUPYSICb HAa  MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

- OCO3HAHHUE JIMYHOTO BKJIa/Ia B MOCTPOEHUE
YCTOMYMBOTO OyaylIEero;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM PO-
IUTeNsIM U(WJIM) APYTHMM YJI€HAM CEMBbH,
CO3[IJaHHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
IPUHATHS LIEHHOCTEN CEMEMHOM KU3HU B
COOTBETCTBHHU C TPAIULIUSIMU Hapoa0B Poc-
CUMU.

OBnajieHHEe YHUBEPCAJIbHBIMU PETYIISITUB-
HBIMH JE€HUCTBUSIMHU:

a) caMOOpraHu3aIus:

- CAaMOCTOSITEJILHO OCYIIIECTBIISATH MMO3HABA-
TEJbHYIO JI€ATEJIbHOCTh, BBISIBISATH IPO-
0JieMbl, CTaBUTh U (HOPMYIUPOBATH COO-
CTBEHHBIC 3aJla4yu B 00pa30BaTEILHOMN Jesi-
TEJILHOCTU U )KU3HEHHBIX CUTYyaIUsX;

- CAMOCTOSITEJIbHO COCTaBJISITh IJIaH pellie-
HUS TIPOOJIEMBI C YUETOM HUMEIOIIUXCS pe-
CYypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHU; -1aBaTh OLIEHKY HOBBIM CH-
Tyanusm,

- YMETb ONEPUPOBATH MOHATUSIMH: PALUOHAIb-
HbIE, HppAlOHAbHBIC, IOKA3aTeNbHbIE, CTEIICH-
HbIE, JOTapu(PMHUECKUE, TPUTOHOMETPUUYECKHE
ypaBHEHHS U HEPABEHCTBA UX CUCTEMBI,

- YMETb ONEpUPOBATH MOHATUSMHU: MHOTOIpaH-
HHUK, CCYCHHE MHOTOTpaHHUKA, KyO0, mapasuiesne-
nunen, npusMa, nupamuiaa, Gurypa u moBepx-
HOCTb BpallleHus, IUINHApP, KOHYC, Iap, cdepa,
cedeHus GUTypbl BpaIIeHHs, TNIOCKOCTbh, Kacaro-
masics cepsl, LMIMHIPA, KOHYCA, MJIOMIAIb 110-
BEPXHOCTH MUPAMHJIbI, IPU3MBI, KOHYCA, [THJINH-
Ipa, Iowmaas chepsl, 00beM Kyda, MPsSIMOYToJib-
HOTO Mapajulesienunena, NUpaMuibl, MPU3MBI,
WINHJpPA, KOHYca, I1apa; YMEHUE M300paxarhb
MHOTOTPaHHUKH U TOBEPXHOCTHU BpAIICHUS, UX
CEUEHHUS OT PYKH, C MOMOIIbIO YEPTEKHBIX HH-
CTPYMEHTOB U 3JIEKTPOHHBIX CPEZCTB; YMETh pac-
O3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE; YMETh
pacrno3HaBaTh PaBUJIbHbIE MHOTOIPaHHUKY;

- YMETh OTNIEPUPOBATH MOHITHIMH: MPSIMOYTOJIb-
Hasi cHCTeMa KOOPAWHAT, KOOPAWHATHI TOYKH,
BEKTOP, KOOPJAUHATHI BEKTOPA, CKAIIPHOE MPOU3-
BEJICHHE, YTOJI MEXKIY BEKTOpaMH, CyMMa BEKTO-
POB, TPOM3BEICHNE BEKTOPA HA YMCIIO; HAXOAUTh
C TIOMOINBIO HM3YYEHHBIX (POPMYT KOOPAUHATHI
CepeIuHbl OTpEe3Ka, PACCTOSHUE MEXKIY ABYMs
TOUKAMU;




- cocoOCTBOBaTh (hOPMUPOBAHUIO U TIPO-
SABJICHUIO IIUPOKOW J3PYIULHUH B Pa3HbIX
00NacTsX 3HAHUM, MOCTOSHHO MOBBIIIATH
CBOM 00pa3oBaTeNbHBIA W KYJbTYPHBIN
YPOBEHB;

0) CAaMOKOHTPOJIb:

- WCIIOJIB30BaTh TPUEMBI pediiekcuu s
OIICHKHU CHUTYaIliH, BEIOOpa BEPHOTO perie-
HUS,

- YMETh OLIEHUBATh PUCKHU U CBOCBPEMEHHO
MPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

B) SMOLIMOHAJIBHBIA MHTEJUICKT, MPEIoia-
raromii copMUPOBAHHOCTh BHYTPEHHEH
MOTHBAIMH, BKJIOYAIOMIEH CTPEMIICHHE K
JOCTUKEHUIO LEIU U YCIEXY, ONTHUMU3M,
WHULIMATUBHOCTh, YMEHHUE JIEWCTBOBATb,
HUCXOJS U3 CBOMX BO3MOKHOCTEH;

- DMIIaTHH, BKIIOYAOIIEH CIIOCOOHOCTH IO-
HUMATh 3MOIMOHAIBHOE COCTOSIHUE IpPY-
IMX, YYUTHIBATH €ro MPU OCYIIECTBICHUU
KOMMYHHUKAIIMU, CIOCOOHOCTh K COYYB-
CTBUIO U COTIEPEKNBAHHUIO;

- COLMAJIBHBIX HABBIKOB, BKJIHOYAIOIINX
CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JTPYTUMHU JTHOJIbMH, 3a00TUTHCSI, TTPOSIBIISTH
WHTEPEC U pa3peniaTh KOHOIUKTHI.

OK 04. DddexTuBHO B3arMO-
JEUCTBOBAaTh M paboTaTth B
KOJUICKTUBE U KOMaH/Ie

['oToBHOCTH K CaMOpa3BHUTHUIO, CaMOCTOI-
TCIIBbHOCTH U CaMOOIIPCACICHHUIO,

- YMETb OIIEpUPOBATH IOHATHUAMU: CIy4alHBIA
OTBIT U CIIy4ailHOE COOBITHE, BEPOSITHOCTH CIIy-




- OBJIQJICHUE HaBBIKAMHU Y4EOHO-HCCIIEI0-
BaTEJIbCKOM, IMIPOCKTHON U COLMAIBHOU JIe-
SITEITLHOCTH.

OBitajieHre yHUBEPCATbHBIMU KOMMYHHKA-
THUBHBIMH JICHCTBUSIMU:

0) coBMecTHas JIeITeIIbHOCTh:

- MNOHUMATh W MCIOJb30BATh MPEUMYIIIE-
CTBa KOMAaHJHOW M WHAWBHUIYAJIbHOM pa-
OOTHI;

- IPUHUMATH LI€JTM COBMECTHOM 1€ TEIIBHO-
CTH, OPraHU30BBIBATh U KOOPIAWHHUPOBATH
JICUCTBUS MO €€ JOCTHMIKECHUIO: COCTABIIATH
IJIaH IEVCTBUM, pacIpenesaTh POJIU C yue-
TOM MHEHHMH Y4aCTHHUKOB, OOCYXIaTh pe-
3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh U BBHITIOIHATH PaboTy B
YCIIOBUAX PEaJbHOTO, BUPTYAJIBHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIIATh MO3UTUBHOE CTpaTeruye-
CKO€ MOBEJICHUE B PA3JIMYHBIX CUTyalUsIX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaXKEHUE,
OBITH UHUIIUATUBHEIM.

OBnazieHWe yHUBEPCAIbHBIMU PETYJISTUB-
HBIMHU JCHUCTBUSIMU:

I') IPUHATHE ce0s U IPYTUX JHOJICH:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX
JIFOEH TIPU AHATU3€E PE3YIbTATOB AEATENb-
HOCTH;

YailHOrO COOBITUS; YMETh BBIYUCIATH BEPOST-
HOCTb C HCIIOJIb30BAHHUEM TIpapUuEeCcKux METO-
JI0B; IPUMEHSTH (DOPMYJIBI CIIOKEHUS U YMHOXKeE-
HUSl BEPOSITHOCTEM, KOMOMHATOpPHBbIE (aKThl U
(opMyJIbl IPU PELIEHUH 33]1a4; OLICHUBATh BEPO-
ATHOCTH pEaJbHbIX COOBITHH; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJIMYMHAMHU; YMEHHE TPUBOIUTH
IpPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YHCEIl B
IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHHUSIX;

- YME€Th CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: CTE-
NEHb C LEJBIM MOKa3aTelieM, KOPeHb HaTypalib-
HOM CTENeHH, CTENIEHb C PAllMOHAIBHBIM TTOKa3a-
TEJIEM, CTENIEHb C IEUCTBUTENbHBIM (BEIIECTBEH-
HBIM) TOKa3aTesieM, JJorapudm ymciia, CHHyC, KO-
CHUHYC U TaHT€HC MPOU3BOJIBHOTO YNCIIA;

- YMETb CBOOOTHO OIIEPUPOBATh NOHITUIMU: Tpa-
buk byHkumu, oopaTtHas QYHKIUS, KOMITO3HUIIUS
byHKIMNA, TuHeWHas (YHKIMS, KBaJpaTUdHas
byHKIIMS, cTeneHHass (GYHKIMS C 1EJIbIM MoKa3a-
TeJIeM, TPUTOHOMETpUYeckre (yHKIHMH, oOpaT-
HbIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3a-
TelabHast U Jorapumuueckas QyHKUUU; YMETh
CTpPOUTH Irpapuku QYHKIUH, BBIIOIHATH MPeo0-
pazoBaHus rpaMKoOB (PYHKIIUH;

- YME€Tb UCIOJIb30BaTh rpaduku QyHKIUN IS
U3y4YEHUs MPOLIECCOB U 3aBUCUMOCTEH MPH peliie-
HUM 33/1a4 U3 JIPYrUX y4eOHBIX MPEAMETOB U U3
pealbHOM KU3HU; BhIpaXaThb (HOpMyJIaMU 3aBH-
CUMOCTHU MEXJly BeJINYMHAMU;




- MPU3HABATh CBOEC IMPABO M MPABO JIPYTUX
JIFOJIEN Ha OIIMOKMU;

- pa3BUBATH CIIOCOOHOCTH IMTOHUMATh MHUP C
MO3UIIMH JPYTOro YeIOBEKa.

-CBOOOJIHO OIEPUPOBATh MOHITUSIMH: YETHOCTb
(YHKIMM, NEPUOJUYHOCTh (PYHKLIHH, OTpaHU-
YEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH,
AKCTpEMYM (PYHKIMH, HaUOOJIblIIEE U HaUMEHb-
niee 3HaueHHUs QyHKIUHU HA IPOMEKYTKE; YMETh
IPOBOJUTD UCCIIEOBaHUE (PYHKIINH;

- YMeTh HCIMOJb30BaTh CBOMCTBO M TpaduKH
(GYHKIUI U pelieHusl ypaBHEHHM, HEpaBEHCTB
¥ 3a/1a4 ¢ IapaMeTpaMy; U300paxxaTb Ha KOOPIU-
HAT INIOCKOCTH MHOYKECTBA PELICHU YPAaBHEHUH,
HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBasiTh yCT-
HYI0 M THUCHBMEHHYIO KOMMY-
HUKAIIMI0O Ha TOCY/IapCTBEH-
HOM s13bike Poccuiickoit dene-
paluu C y4eTOM OCOOEHHO-
CTEW COLUAIBHOTO U KYJIBTYP-
HOTO KOHTEKCTa

B 06macTu 3cTeTHYECKOro BOCIIUTAHMS:

- 3CTETUYECKOE OTHOUICHUE K MUPY, BKJIIO-
qasi 3CTETUKY ObITa, HAYYHOTO M TEXHHUYE-
CKOr'0 TBOPYECTBA, CIIOPTa, TpyAa U oOIIe-
CTBEHHBIX OTHOIIICHUH;

- CIIOCOOHOCTHh BOCIIPHHUMATH Pa3JIMYHbIC
BUJIbl UICKYCCTBA, TPAAUIMA U TBOPUYECTBO
CBOETO W JIPYTMX HApOJOB, OLIYIIATh 3MO-
UOHAIBHOE BO3JEHCTBUE UCKYCCTBA;

- YOEXKAEHHOCTb B 3HAUUMOCTH JIJIsI TUYHO-
CTH U 00IlleCTBA OTEUECTBEHHOTO U MUPO-
BOT'0 MCKYCCTBA, dTHUYECKUX KYJIbTYPHBIX
TPAAULIMK U HAPOJHOI'O TBOPYECTBA;

- TOTOBHOCTB K CAMOBBIPAKEHHIO B Pa3HBIX
BUJAX HUCKYCCTBA, CTPEMJICHHUE MPOSABIATH
KayeCTBA TBOPYECKOU JIMYHOCTH;

- yMETh ONEpPUPOBATh TOHATUAMH: CpEIIHEE
apupMeTuyecKoe, MeJauaHa, HauOoJblIee U
HAaUMEHBIIEE 3HAYEHHMS, pa3Max, JIHUCIEpPCHs,
CTaHJapTHOE OTKJIOHEHUE YHUCIOBOro Habopa;
yMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH UH(DOP-
Mallvio, MPEACTABICHHYI0 B Ta0nHIaxX, Ha Jua-
rpammax, rpaukax, OTpa)xarollyto CBOMCTBa pe-
aJbHBIX TMPOIECCOB W SIBJICHUN; MPEJCTaBIAThH
WH(pOpMAILINIO ¢ TOMOIIIBIO TAOIUI] U TUArPaAMM;
UCCIIEIOBAaTh CTAaTUCTUYECKUE JaHHbIC, B TOM
Yyucje ¢ MpUMEHEHUEeM rpaduyecKux METOJI0B U
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUSMHU: TOUYKA, Mps-
Masi, IJIOCKOCTb, MHPOCTPAHCTBO, JBYI'PAHHBIM
yTOJ, CKpPEIIMBAIOMINECS MpSMbIe, Napajlieib-
HOCTbh U MEPNEHANKYISIPHOCTD MPSMbBIX U ILIOC-




OBnazeHne yHUBEPCATbHBIMU KOMMYHHKA-
TUBHBIMH JICHCTBUSMU:

a) oO1IeHue:

- OCYIIECTBISITh KOMMYHHKAITUU BO BCEX
chepax KU3HHU;

- pacrmo3HaBaTh HeBepOabHBIC CpEICTBA
oOIIeHUs, TTOHUMATh 3HAYCHHUE COIHUAIb-
HBIX 3HAKOB, PACMO3HABATh MPEANOCHIIKA
KOH(DJIMKTHBI CUTyaIlMii U CMsIT4aTh KOH-
(AUKTHI;

- pa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO
TOYKY 3PCHHUSI C WCITOJIb30BAHUEM SI3BIKO-
BBIX CPEJICTB.

KOCTEH, yToI MEXAY MPSIMbIMHU, YTOJ MEXAY Mpsi-
MOM M TUIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSIMU,
PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE
MEXAY MNPSIMBIMU, PACCTOSTHUE MEXKIY IUIOCKO-
CTSIMU;

- YMETh UCIOIb30BaTh MPU PEIICHUU 33]a4 U3Y-
YeHHBbIC ()AaKThl U TEOPEMBI TUIAHUMETPUU; YMe-
HUE OLIEHUBATH pa3Mepbl OOBEKTOB OKpPYXkKaro-
Iero Mupa

OK 06. IlposBnsTh rpaxkaaH-
CKO-TIATPUOTUYECKYIO  IO3H-
U0, JEMOHCTPUPOBATH OCO-
3HAHHOE MOBEJAEHUE HA OCHOBE
TPaJAUIIMOHHBIX O0O0IIeYesIOBe-
YeCKMX IIGHHOCTEH, B TOM
Yucjae ¢ y4eTOM TrapMOHHU3a-
UM  MEXHAIMOHATBHBIX U
MEXKPEITUTHO3HBIX  OTHOIIIE-
HUM, TPUMEHSTh CTaHIAPTHI
AHTUKOPPYMIIIMOHHOTO  TOBE-
JEHUS

- OCO3HaHHE OOYYArOIIUMUCS POCCUHCKON
IPpaKJaHCKON UACHTUYHOCTH;

- LICJICHANIPABICHHOE PA3BUTHE; BHYTPEH-
HEll NO3WMLUU JIMYHOCTH Ha OCHOBE IYy-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEN HApOJI0B
Poccniickont ®denepannu, HICTOPUUECKUX U
HallMOHAIbHO-KYJIbTYPHBIX TpaJuLIH,
(OpMHUPOBAHUE CHCTEMbI 3HAUMMBIX LIEH-
HOCTHO-CMBICJIOBBIX YCTaHOBOK AHTHKOP-
PYHLMOHHOTO MHUPOBO33PEHUS, MPABOCO-
3HAHMS, SKOJOTMYECKOM KYJbTYpbI, CIO-
COOHOCTH CTaBUThH LIEJTM U CTPOUTH KH3-
HEHHBIE IUIaHBbI;

B yacTu rpaaaHCKOTrO BOCIIUTAHUS:

- YMETh ONEepUPOBATH MOHATUAMU: QyHKLUSA, He-
npepbiBHasE (QyHKLUSA, MPOU3BOJHAsA, MEPBOOO-
pa3Hasi, ONpPEIEICHHbII HHTETpall; YMETh HAXO-
IUTH IPOU3BOAHBIE DJIEMEHTAPHbBIX PYHKIIMH, HC-
N0JIb3YsI CIPABOYHBIE MAaTEPUAJIBI; HCCIEA0BATH B
OpoCTEUIINX ciydyasXx (YHKIMM HAa MOHOTOH-
HOCTb, HaXOJWUTh HaWOOJIbIINE W HAUMEHBIINE
3Ha4YeHUs (PYHKIUH; CTPOUTH TpadUKd MHOTO-
YJIIEHOB C MCMOJb30BAHUEM allllapaTa MaTeMaTH-
YECKOI'0 aHaJIn3a; MPUMEHATh MPOU3BOJHYIO IIPU
pelieHnun 3ajad Ha JBWKEHHUE; pellaTh Ipak-
TUKO-OPHUEHTUPOBAHHBIE 337a4l HAa HAaOOJIbIINE
Y HauMEHBIIIE 3HAYCHMS, HA HAX0XKJACHUE TyTH,
CKOPOCTH U YCKOPEHHS;




- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX
npaB U 0053aHHOCTEH, yBaXKEHUE 3aKOHA U
MIPABOIOPAIKA;

- TNPUHATHE TPAJAUIMOHHBIX HAIMOHAJb-
HBIX, OOIIEYEIOBEUECKUX T'yMaHUCTHYE-
CKHMX U JIEMOKPATUYECKHUX LIEHHOCTEW;

- TOTOBHOCTh MPOTHUBOCTOSITH HUICOJIOTUU
IKCTpEMH3Ma, HaIMOHAIN3Ma, KCEeHO]O-
Ouu, TUCKPUMUHALIMY 1O COITUATIBLHBIM, pe-
JIUTHO3HBIM, PAacOBBIM, HallMOHAJIbHBIM
MpU3HaKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIb-
HOCTh B MHTEpEcaxX TI'pa’kKJaHCKOIro 00Iie-
CTBa, y4aCTBOBaTh B CaMOYIPaBJICHUU B
o011e00pa3oBaTeNbHON  OpraHu3alul U
JIETCKO-FOHOIIECKUX OPTraHU3alMsIX;

- YMEHHUE B3aUMOJIEHCTBOBATh C COLMAIIb-
HBIMU MHCTUTYTaMHU B COOTBETCTBHH C HUX
GyHKUIMUSIMU ¥ HA3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEP-
CKOM JIeSATEIILHOCTH;

MaTPUOTUYECKOTO BOCITUTAHUS:

- cOpMUPOBAHHOCTb POCCUUCKON Tpaxk-
JNAHCKOW HJIGHTUYHOCTH, NaTPUOTU3MA,
YBKEHUSI K CBOEMY HapOy, YyBCTBa OT-
BETCTBEHHOCTH nepesa PoauHou, roproctu
3a CBOM Kpau, cBOKO PoauHy, CBOM A3BIK U
KYJbTYpPY, MPOILIJIOE U HACTOSIIEE MHOIO-
HallMOHAJIBHOTO Hapoja Poccuu;

- YMETh ONEPUPOBAThH MOHSATHUSIMU: JIBIKCHUE B
IIPOCTPAHCTBE, MOA00HBIE PUTYpHI B MPOCTpPaH-
CTBE; WCIIOJIH30BaTh OTHOIICHHE IUIOMIA/ICH TO-
BEPXHOCTEH M 00BEMOB MOJOOHBIX (GUTYp THpH
pEIIeHNH 3a7ad;

- YMETh BBIYUCIATH T€OMETPUUYECKUE BEITMUUHBI
(nnmvHa, yroj, miomaab, 00beM, IUIOAIL IO-
BEPXHOCTH), UCTIONB3YSl N3yUEHHBIC (OPMYIIBI U
METOIBI.




- IEGHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEH-
HBIM CHUMBOJIaM, HUCTOPUYECKOMY M TpHU-
POJHOMY HAcCJeINI0, MaMsITHUKAM, Tpau-
uusM HapoaoB Poccuu, noctmxenusim Poc-
CUU B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIO-
TUSIX U TPYJIE;

- uneliHas yOEXJIEHHOCTh, TOTOBHOCTh K
CIy)KeHuto U 3amure OTedecTBa, OTBET-
CTBEHHOCTH 32 €ro CyJb0Y;

OCBOECHHBIE 00YUYaIOITUMUCS MEKITPEIMET-
HbIC TIOHATHUS W YHHBEPCAJIbHBIC YIcOHbBIE
nercTBUS (peryJsSTUBHBIC, ITO3HABATEIb-
HbI€, KOMMYHUKATUBHBIE);

- CIOCOOHOCTh UX MCTIOJIB30BAHMS B TIO3HA-
BaTEIbHON M COLIMATBLHON NPAKTHUKE, TO-
TOBHOCTh K CaMOCTOSITEIbBHOMY TLIAHUPO-
BaHUIO U OCYIIECTBICHUIO y4eOHOU Jesi-
TEJILHOCTH, OpTraHW3allid Y4eOHOro Co-
TPYJHUYECTBA C TIEAArOTUYECKUMH paboT-
HUKAMH ¥ CBEPCTHUKAMH, K Y9aCTHIO B TI0-
CTPOCHUHU HHAMBUIYAIBHON 00pa3oBa-
TEJIbHOW TPACKTOPUH;

- OBJIQJICHUE HaBBIKAMU Y4EOHO-UCCIEN0-
BATEJIbCKOM, MPOEKTHOM U COLIMATILHOM Jie-
ATEIILHOCTH

[IK 1.1. ITpoBoauth puznko-
XUMUYECKUE UCCIICTOBAHUS U
BIIaJICTh TEXHHUKOM 1abopa-
TOPHBIX padboT

Onpenensars W MIAHUPOBATH MOTPEOHOCTH
MAaTEPUAJIbHO-TEXHUYECKUX PECYPCOB U
OCYIIECTBIISITH KOHTPOJIb 32 UX PALIMOHAIIb-
HBIM HCIIOJIb30BAHHUEM.

- YMEHHE BBIOMPATHh MOIXOMAIINNA H3yUYCHHBIN
METOJ ISl PEIICHUS 3a/1a4u, pacliO3HaBaTh MaTe-
MaTH4ecKre (haKThl U MaTEeMaTHICCKHE MOJICTH B




IPUPOJTHBIX M OOUICCTBEHHBIX SBJIICHUSIX, B HC-
KYCCTBE; YMEHHE NPUBOAUTH MPUMEPHI MaTeMa-
TUYECKUX OTKPBITUN POCCUUCKON U MUPOBOU Ma-
TEMATUYECKON HAYKH




2.1. O0bemM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Buj yueOHoii paboThI

Oovem 6 uacax

O0beM 00pa3oBaTeIbHOI NPOrPAMMBbI M CHHUILIIMHBI 188
BT. Y.

OCHOBHOe co/JIep:KaHue 136
B T. Y.

TEOPETHUECKOE 00yUeHUE 64
[PAKTUUECKUE 3aHATUS 72
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE 28
BT. Y.

TEOPETHIECKOE 00yUCHUE 10
[PAKTUYECKUE 3aHATHUS 18
IpomMe:kyTouHasi aTTecTAHs (IK3aMeH) 24




2.3. TemaTHUeCcKHH IJIAH H CoaACpPKaHUuE NUCHUIITTUHBI

HaumeHnoBanue pasjae- Conep:kanue yueOHOr0 MaTepHuaJia O6bem dopmupye-
JIOB M TEM B yacax Mble KOMIIe-
TEeHINH
OCHOBHOE co/Iep:KaHue
Pasnea 1. [loBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 16
Tema 1.1. Ilean u 3a- | MaTtematuka B HayKe, TEXHUKE, SKOHOMHUKE, HHPOPMAIIMOHHBIX TEX-
Aa4d MAaTeMAaTHKH MPH | HOJIOTHAX U MPAKTHUYECKOU AesTenbHOCTH. Llenu u 3agaun u3ydeHus
OCBOEHHMH CHEeIHAJbHO- | MATEMATUKH MPU OCBOECHUH CIICIIMATILHOCTEHN B cdhepe 3IpaBoOXpaHe- 4
cTu. Unca v BbIUMCIIe- | HUS U MEIUIIMHCKUX HaykK. HaTypanbHbie, 1ielble, palMoHalbHbIC
HUSA yucia. OObBIKHOBEHHBIE APOOU U NEUCTBUA HaJ HUMHU. JlecTBUTEINb-
Hoe uncio. Koneunas necstuynas ApoOs. MppanuoHaibHbIE YKCiia
B ToM umnciie TeopeTHYECKHE 3AHATHS 2
1. Teopernueckoe 3anarue Ne 1 «llenb ¥ 3a7a4M MaTEMATUKU MPU
2
OCBOCHUH CIICIIMAJIbHOCTH OK 01, OK 02,
B TOM 4mc/Ie IPAKTHYECKHE 3AHATHS 2 OK 03, OK 04,
1. Ipaktrueckoe 3aHsTue Ne 1 «Uucna U BEIYUCIECHUSA 2 OK 05, OK 06,
Tema 1.2. IIpouentusnie | Cogepkanue y4eOHOro Marepuasia K11
BbIUMCJICHHUS. YpaBHe- | OcHoeHoe codeprcanue 4
HUS ¥ HepaBeHcTBa | [IpocThie MpoIeHTHI, pa3Hble COCOObI UX BBIYMCIECHUS. JIMHEWHEbIE,
KBaJIpaTHbIC, TPOOHO-JIMHEWHbIE YPABHEHUS U HEPABEHCTBA
B ToM umnciie TeopeTHYECKHE 3AHATHS 2
1. Teopetnueckoe 3anature Ne 2 «ITpo1ieHTHbIE BEIYUCICHUS» 2
B ToM umciie npakTHYeCKHeE 3aHATHUS 2
1. [IpakTueckoe 3ansTue Ne 2 «YpaBHEHHs] 1 HEPABEHCTBA 2
Tema 1.3. IIpouentnsie | IIpogheccuonanvno opuenmupoganmnoe cooepircanue
BbIYHCJIeHNs B nIpodec- | [[pakTHKO-OpHEHTHUPOBAHHBIE 33]]a4H €CTECTBEHHO-HAY4YHOIO MPO- 4

CHOHAJIBHBIX 3aJiavdax

bus.




[TpouieHTsI B MpoeCcCHOHANBHBIX 3aJa4ax €CTECTBEHHO-HAYYHOTO
npodus.

[TpocTeie U cOXKHBIE MPOLEHTHI. [IPOIIEHTHBIC BHIYMCICHUS B MPO-
(deccroHaIBHBIX 3a/1a4ax

B ToM umncie TCOPETUYCCKUEC 3AHATHSA

1. Teopetnueckoe 3anaTue Ne 3 «IIpocTbie U CIOKHBIE TIPOLICHTHI.
[IporieHTHBIEC BBIUMCICHHSI B TPO(ECCHOHAIBHBIX 33/1a4ax)

B ToM umncie NMPAKTHICCKUC 3aHATHUSA

1. Ilpaktuyeckoe 3anstue Ne 3 «IIpoiieHTHI B TpOoeCCHOHATIBHBIX 3a-
Jla4ax €CTECTBEHHO-HAYYHOTO MPO(UIIsh)

N N NN

Tema 1.4. Pemienue 3a-
nad. BxogHoi KOH-
TPOJIb

Conepxanue yue0HOIro MaTepuaJjia

OcHoenoe cooeporcanue

Boruucnenue u npeoOpa3zoBanue. YpaBHEHUsI U HepaBeHCTBA. ['eo-
METpUsI Ha TJIOCKOCTH

B ToM uncie TCOPETUICCKUC 3AaHATHUSA

N

1. Teoperuueckoe 3anstue Ne 4 «BpluncneHust v npeodpa3oBaHueE.
YpaBHEHUS U HEPABEHCTBA»

B ToM uncie MNPAKTHYCCKHUEC 3aHATHHA

1. [Tpaktuueckoe 3ausitue Ne 4 «KontponbsHas padota Ne 1 «Bxoanoi
KOHTPOJIb)

Pa3znes 2. [IpsiMmble ¥ JIOCKOCTH B IpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE

18

Tema 2.1. OcHOBHBIE

NOHATHSA CTepeoMeT-

puu. Pacnosnoxenue
NPAMBIX M IVIOCKOCTEH

Copnepxanue y4yeOHOro marepuaJjia

OcHoenoe codepircanue

[Ipeamet crepeomerpuu. OCHOBHBIE MOHATHUS (TOYKA, IPsIMAas, MJI0C-
KOCTb, TpOCTpaHCTBO). OCHOBHBIE akCMOMBI cTepeomeTpuu. [lepece-
Kalolrecs,, MnapajulelibHble W CKpPEUIMBAIOIIMECs MpsAMble. YTOJ
MEXIy OPSIMBIMH B IPOCTpaHCTBE. llepneHanKyIaspHOCTh MPSMBIX.
OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI

B ToM uncie TCOPECTUYCCKUC 3AHATHUSA




1. Teopernueckoe 3ausaTue Ne 5 « OCHOBHbBIE OHSTHS CTEPEOMETPHUHU.
Pacnionosxenue npsiMbIX U TWIOCKOCTEN)

Tema 2.2. IlapaJiennb-
HOCTb NIPAMBIX, NPS-
MO U IIOCKOCTH,
IJIOCKOCTEH

Conep:kanue y4eOHOro MmaTepuasa

OcHoenoe codepicanue

[Tapannensubie npsiMast u TiockocTh. Onpenenenue. [puznak. Coii-
ctBa. [lapamnensusie miockoct. Onpenenenue. [Ipusnak. CroiicTaa.
Tetparap u ero snemenThl. [lapannenenunen u ero 3neMeHTsl. CBOM-
CTBAa MPOTUBOMOJIOKHBIX TpaHEW M JHAroHalel Mapaluiesienune/a.
[TocTpoeHne OCHOBHBIX CEUEHUI

B ToM uncie TCOPETUIECCKUC 3AaHATHSA

1. Teopernueckoe 3anstue Ne 6 «[lapannenbHOCTh TPsSIMON |
IJIOCKOCTH. YTOJI MEXAY MPSAMOM M IIJIOCKOCTBIO. [lapamiensHoCTh
m1ockocTer. [lapaiuieibHOe TPOEKTUPOBAHUEY

Tema 2.3. Ilepnenauky-
JIAPHOCTH NMPSIMBIX,
NPSAMOH U MJIOCKOCTH,
IVI0CKOCTEH

Conepxanue yue0HOIro MaTepuaJjia

OcHoesnoe cooepoircanue

[TepniennukynsipHbie npsMbie. [lapannenbHbie MpsMbIe, TEPIICHIUKY-
JsipHbIE K TIOocKOCTU. [IpH3HaK MNEepneHINKYISIPHOCTH TPSIMOM H
MJIOCKOCTHU

B ToM umncie TCOPETUICCKUEC 3AHATHUSA

1. Teoperuueckoe 3anarue Ne / «[lepneHANKYISIPHOCTD MPSMBIX,
IPSAMOM U TIOCKOCTH. [lepneHAMKyISIpHOCTD TIIOCKOCTEN»

Tema 2.4. Ilepnenauky-

JIAp ¥ HAKJIOHHAas. Teo-

pemMa o Tpex nepneHjamn-
KyJsipax

Conepxanue yuyeOHOIro MaTepuaJjia

OcHosnoe cooepoiicanue

[lepnenaukynsap U HakIOHHasA. TeopeMa O Tpex NMEPHEHIUKYISpax.
Yron Mexay npsAMOM M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSAMH.
[lepnieHquKyNsIpHBIE TNIOCKOCTU. PacCTOsSIHKS B MPOCTPAHCTBE

B ToM umncie TCOPECTUYCCKUC 3AHATUSA

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
[IK 1.1.




1. Teopernueckoe 3ansaTue Ne 8 «IleprieHukymnsip 1 HakJIoHHAas1. Teo-
peMa o Tpex MepreHTUKYIIPax»

Tema 2.5. Koopaunarsl
U BEKTOPbI B NPO-
CTPaHCTBE

Conep:kanue y4eOHOro MmaTepuasa

OcHoenoe codepicanue

[IpsimoyronbHast (nekapToBa) cUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
dopmyna paccTOSHUS MEXKIY ABYMs TOUKaMHU. YpaBHEHHs C(HEphI.
Bexkropbl. Moayib BekTopa. PaBeHCTBO BeKTOpOB. CII0KEHNE BEKTO-
pOB. YMHOXEHHE BEKTOpa Ha 4ucio. PasmoxxeHue BekTopa IO
HaIlpaBJICHUSAM. YTOJ MEXAy IByMs BekTopaMu. [Ipoekuus BekTopa
Ha ock. KoopauHatel BekTopa. CKaasipHOE NMPOU3BEAECHNUE BEKTOPOB.
Hcnonbs3oBaHre KOOPAMHAT U BEKTOPOB MPU PEIICHUHA MaTeMaTUye-
CKHX 3aJ1a4

B TomM umncie TCOPETUYCCKUEC 3AHATHSA

1. Teoperuueckoe 3ansTue Ne 9 «JlekapToBbl KOOPAMHATHI B TMPO-
cTpaHCTBe. PaccTosiHue MEXIy IBYMs TOUKaAMU»

B ToM umncie NMPAKTHYICCKUEC 3aHATHA

1. Ilpaktrueckoe 3anatue Ne 5 «Cl0Ke€HUE U BEIYMTAHHE BEKTOPOB.
YMHOXEHUE BeKTOpa Ha 4uciio. CKaJsIpHOE IIPOU3BEIAEHUE BEKTO-
pPOB»

Tema 2.6. IIpsimbie n
IUIOCKOCTH B MIPAKTH-
YeCKHX 3a/1a4ax

Ilpogpeccuonanvno opuenmuposannoe cooepricanue

B3aumMHOe pacnosioxkeHue mnpsmbix B IpocTpaHcTse. [lapautens-
HOCTbH IPSIMOM Y THIOCKOCTH, NApaJJIEIbHOCTh IIJIOCKOCTEH, TIEPIICH-
JIUKYJSIPHOCTD IUIOCKOCTEN. PacmosioxeHue mpsMbIX U IIIOCKOCTEN B
OKpykarwuieM mupe. Perenrne npakTMko-opueHTUPOBAHHBIX 3a7a4

B TOoM uncie TCOPETUICCKUEC 3AHATHSA

1. Teoperuueckoe 3ansitue Ne 10 «B3aumMHoe pacnosiockeHHe IPsIMbIX
B IIPOCTPAHCTBEN

B TOoM uncie NMPAKTHYCCKUEC 3aHATHHA




1. HpaKTI/I‘-ICCKOC 3ansaTue Ne 6 «Pacmonoxxenne IIpAMBIX U IIJIOCKO-

CTel B OKpy»Karoliem mupe. PelieHne nmpakTUKO-OPUEHTUPOBAH-

HBIX 3a/1a4. OnpeiesieHue pacCTOSIHUS MEXAY TOUKaMU METUIIMH- 2
CKOT'0 M3JIeJIWsl, UCTIOJIb3YsI METOJI KOOPJIMHATY
Tema 2.7. Pemienne 3a- | Cogep:xxanue y4e0HOro MaTepuaJjia
na4. [lpameie u nioc- | Ocnognoe codepicanue
KOCTH, KOOPAMHATHI U | Pacnonoxenue npsiMbIX U MJIOCKOCTEN B mpocTpaHcTse. [leprnenan-
BEKTOPbI B MPOCTPAH- | KYJSIPHOCTh U MAPAJUIEIBbHOCTh MPSMBIX U INIOCKOCTEH. JleKkapTOBbI 2
cTBe KOOpPJIMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpaHcTBe. ClioxkeHue
Y BBIYMTAHHE BEKTOPOB. YMHOXEHHE BeKTopa Ha uucio. Koopau-
HAaThl BEKTOpa
B ToM unciie npaKkTHYeCKHe 3aHATHUS 2
1. IlpakTuueckoe 3anstue Ne 7 «KonrponbHas padora Ne 2 «Koopu- 9
HATbI U BEKTOPHI B IPOCTPAHCTBE)
Paszpnes 3. OcHoBbI TpUroHOMeTpUHU. TpUroHOMeTpUYecKHEe (PYHKIUH 12
Tema 3.1. Tpuronomer- | Coaep:kanue yueOHOro MaTepuasa
puuyeckue pyHkuuu | OcrnoeHoe codeprcanue
NMPoOu3BOJILHOTO yIJia, | Panmuannas mepa yrmna. [loBopoT Touku BOKpYr Hauajga KOOpPJMHAT.
ymucaa Onpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTAHI€HCA. 3HAKHU CH- 2
Hyca, KOCUHYyCa, TAHT'€HCA U KOTAaHT'€HCA 110 YETBEPTSIM. 3aBUCUMOCTh
MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJIHOTO M OK 01, OK 02,
TOT0 )K€ yriia OK 03, OK 04,
B TOM 4ucie TeopeTnyecKue 3aHATHS 2 OK 05, OK 06,
1. Teopetnueckoe 3anstue Ne 11 «Onpenenenue cuHyca, KOCHHYCA, 9 1K 1.1
TaHT€HCa M KOTaHreHca. PagmanHas v rpajgycHas Mepa yriiay
Conepxanue yueOHOro MmarepuaJjia 2

OcHosHoe codepiicanue




Tema 3.2. OcHOBHBIE
TPUTOHOMETPHYECKHUE
TOXKIECTBA

Tpuronomerpuueckue ToxaectBa. [IpeobpazoBanus mpocTeHImx
TPUTOHOMETPUUYECKHUX BbIpakeHHil. CHHYC, KOCUHYC, TAHT€HC U KO-
TAHTEHC YTJIOB 0L U — O

B TomM umncie TCOPETUICCKUE 3AHATHSA

1. Teoperuueckoe 3ausaTre Ne 12 «OcHOBHbIE TPUTOHOMETPHUECKHE
ToxkaecTBa. [Ipeobpa3oBaHrs MPOCTEUIINX TPUTOHOMETPUUECKUX
BBIPAKEHUI

Tema 3.3. Tpuronomer-
pudeckue GyHKIUM, UX
CBOMCTBA U rpaguKu

Conep:xxanue yueOHOro MaTepuajia

Ocnoesnoe cooepoiicanue

OOGnacTe ompeneeHHss ¥ MHOXKECTBO 3HAYEHUM TPUTOHOMETpHUUC-
ckux (yHkui. YETHOCTh, HEUETHOCTh, MEPHUOJIUYHOCTh TPUTOHO-
MeTpruueckux ¢yHkiui. CBolicTBa u rpaduku QyHKIIUNA Y = COS X, Y
=sin X, y = tg X, y = ctg X. Cxxarue u pacTshKeHHe TpapuKoB TPUTO-
HOMeTpudeckux QpyHkuui. [Ipeodpazopanue rpauKoB TPUTOHOMET-
prUYecKuX QyHKIIUI

B ToM umncie TCOPETUICCKUC 3AaHATHSA

1. Teopernueckoe 3anatue Ne 13 «Tpuronomerpudeckue GyHK-
IIUH, UX CBOMCTBA U rpaduku. CxaThe U pacTsHKeHHE TpaduKoB
TPUTOHOMETPHUCCKUX (DYHKITHII)

Tema 3.4. O6paTHbIe
TPUTOHOMETPHUYECKHE
byskunn

Conepxanue yue0OHOIro MaTepuaJjia
OcHoesnoe cooepocanue
OO6parnbie TpuroHomerpudeckue Gynkiuu. Mx cBoiictBa u rpaguku

B ToM uncie TCOPECTUYCCKUEC 3AHATHSA

1. Teoperuueckoe 3ausitue Ne 14 «OOpaTHble TPUTOHOMETPHUYE-
ckue ¢pyHkuuu. CBOMCTBA U TpadUKu 0OPATHBIX TPUTOHOMET-
pudecKux QYyHKIUN»

Conepxanue yueOHOro MmarepuaJjia
OcHnosnoe codepircanue




Tema 3.5. Tpuronomer-
puYecKre ypaBHEHUs U
HepaBeHCTBA

VYpaBHeHue cos X =a. YpaBHEHUE sin X =a. YpaBHEHUE tg X = a, ctg X
= a. PenieHre TpUrOHOMETPUUECKUX YpaBHEHUN OCHOBHBIX THUIIOB:
IpocCTeNIIne TPUTOHOMETPUYECKHUE YPABHEHHUS, CBOJISAIIUECS K KBA/Jl-
paTHBIM, pelIaeMble Pa3I0KEHUEM Ha MHOXKUTEH, OJHOPOIHbIE.
[Ipocreiiiive TPUrOHOMETPUYECKHE HEPABEHCTBA

B Tom uncJiie TeopeTHYeCKUE 3aHATHS 2
1. Teopernueckoe 3anstue Ne 15 «IIpocTeiiirie TpUroHOMETpHU-
YECKHUE YpaBHEHHUS U HepaBeHCTBA. CIIOCOOBI peIIEHUs] TPUTO- 2
HOMETPHUYECKUX YPABHEHUI U HEPaBEHCTB. CUCTEMBI TPUTOHO-
METPUYECKUX YPABHEHUID
Tema 3.6. Pemienne 3a- | Cogep:xxanue y4e0HOTro MaTepuaJjia 2
na4. OCHOBBI TPUTOHO- | OCHOBHOE cooepitcanue
metpun. Tpuronomer- | [IpeoOpazoBanue TPUTOHOMETPUYECKUX  BbIpakeHUH. PemieHue
puyeckue GyHKIUM | TPUTOHOMETPUYECKUX YPAaBHEHUI M HEPABEHCTB B TOM YHCJE C UC-
M0JIb30BAaHUEM CBOMCTB (DYHKIIMIA
B Tom unciie mpakTHYeCKHE 3aAHATHS 2
1. ITpaktuyeckoe 3ausaTue Ne 8 «KontpoisHas padota Ne3. « OcHOBBI 2
TPUTOHOMETPHUH. TPUTOHOMETPHUUECKUE (PYHKIIUN)
Pa3nen 4. [IpousBoanasi u nepoodopasnasi GyHKIuM 30
Tema 4.1. Ilonsatue | Conep:xxaHue yueOHOro MaTepuajia 2
npousBoaAHOU. Pop- | OcHnosHnoe codepricanue
MyJibl 1 ipaBuiia aug- | [pupamenue aprymenta. [Ipupamenue ¢pynkiuu. 3anadu, mpuBoOIs-
(epenuupoBanus M€ K MOHATUIO MPOU3BOJAHOM. OmnpenieieHne IpOou3BOJHON. AJro-
PUTM OTBbICKaHUS Tpou3BogHOU. Dopmynsl auddepeHInpoBaHHUs.
[TpaBuna nuddepeHmpoBaHms
B ToM ymciie TeopeTHYECKHE 3AHATHS 2 OK 01, OK 02,
1. Teopernueckoe 3anstre Ne 16 «Ilousitne mpousBoaHoii. Mop- OK 03, OK 04,
MyJTbI U TipaBwiIa quddepernuposanus. [Ipor3BogHbIE CYMMBI, 2 OK 05, OK 06,
I[IK 1.1

Pa3HOCTH. HpOI/I3BOI[HBI€ IMPOU3BCACHUSA U HaCTHOT'O»




Tema 4.2. IlonsiTue o
HENMpPEepPbIBHOCTH (PYHK-
uun. Meroa uHTEpBa-

Conep:kanue y4eOHOro MmaTepuasa
OcHoenoe codepircanue
[Tonsitue HemnpepbiBHON (yHkIMu. CBOMCTBa HENmpepbIBHON (HYyHK-

JIOB . CBsi3p MEXIY HENPEPBIBHOCTBIO U AUPPEPEHINPYEMOCTHIO
(YHKIIMM B TOUKE. AJITOPUTM PELIECHUSI HEPABEHCTB METO/IOM UHTEP-
BaJIOB
B Tom uncJie TeopeTHYeCcKUE 3aHATHS
1. Teoperuueckoe 3anarue Ne 17 «lloHsTHe 0 HempepbIBHOCTU
¢ynkuuu. Meton wuHTepBanoB. (CBoWCTBa HENPEPBIBHOU
byHKIIIN
2. Teopernueckoe 3anstre Ne 18 «CBsi3p Mex1y HENpepbIBHO-
CThIO U TU(HEepeHIUPYEMOCThIO (PYHKLINHU B TOUKE. AJTOPUTM
pelIeHUs] HEPABEHCTB METOJIOM MHTEPBAJIOB)
Tema 4.3. Conep:xkanue y4eOHOro MmaTepuasa

I'eomerpuyeckuii u ¢u-
3UYECKUI CMBICJI PO-
U3BOJTHOM

OcHoesnoe cooepoircanue

['eomeTpuyeckuii CMbICI TPOU3BOAHON (DYHKIIMHU - YTIIOBOU KO3 Pu-
LMEHT KacaTelabHOU K rpaduky GyHKUUU B TOUKE. Y pPaBHEHHE Kaca-
TeNbHOU K rpaduky (QyHKIUU. AJITOPUTM COCTABJICHUS YpaBHEHUS
KacaTelbHOU K rpaduky dyakimn y=Ff(X)

B ToM uncie TCOPETUICCKUEC 3AHATHUSA

1.  Teoperuueckoe 3anarue Ne 19 « ATTOpUTM COCTaBICHUS ypaB-
HCHHS KacaTelbHOU K rpaduky dyHkimu Y=f(X)»

B ToM uncie NMPAKTHYCCKOC 3aHATHSHA

1. Ipaktuueckoe 3ausitue Ne 9 «['eoMerpudeckuil U (PU3UUECKHIA
CMBICJI ITIPOU3BOJHOM

Tema 4.4. MoHOTOH-
HOCTb pyHKUMH. Touxku
JKCTpEeMyMa

Conepxanue yueOHOro MmarepuaJjia

OcHoenoe codepircanue

Bospactanue u yObiBaHue (yHKIIMH, COOTBETCTBUE BO3pacCTaHUs U
yObIBaHUS (DYHKIIMM 3HAKY MPOU3BOAHOM. 3aJjadyl Ha MAKCUMyM U




MUHUMYM. AJITCOPUTM UCCIAEAOBaHUS PYHKIIUU U TIOCTPOCHHUS €€ Tpa-
¢duKa ¢ MOMOIIBIO TPOU3BOTHON

B ToM umncie TCOPETUICCKUE 3AHATHSA

1. Teoperuueckoe 3ausitue Ne 20 «MOHOTOHHOCTH (YHKIIUU.
Touku 3KcTpeMyMa. ANTOpUTM UCCIen0BaHusS GYHKIIUU H TI0-
CTpOCHHUS €€ rpaduKa ¢ TOMOIILI0 MPONU3BOTHON

Tema 4.5. Uccaenona-
HHMe PYHKUMH U 1O-
CTpoeHHe rpa)uKoB

Conep:xxanue yueOHOro Mmarepuajia
Ocnognoe cooepicanue
HccnegoBanne pyHKIIMU HA MOHOTOHHOCTb U TOCTPOEHUE IpauKoB

B TomM umncie TCOPETUYCCKUEC 3AHATHSA

1. Teoperuueckoe 3anstue Ne 21 «UccnenoBanue GyHKIUUA Ha
MOHOTOHHOCTB. [locTpoenue rpadukoB ¢ynkiuu. ['paduku
JPOOHO-TMHENHBIX (PYHKITHII

Tema 4.6. HauOoub1ee
U HAaMMeHbllIee 3Have-
HHUS QYHKIMH

Copaepxanue yuyeOHOro marepuaJjia

Ocnoesnoe cooepoiicanue

Haxoxenne HanOobIIero 1 HANMEHBIIETO 3HAaYeHUI (DyHKIIHMA, MO-
CTpoeHue rpaMKoOB C UCIOJIB30BAHUEM anmapara MaTeMaTHYECKOTO
aHajau3a

B ToM uncie TCOPECTUYCCKUEC 3AHATHSA

1. Teopernueckoe 3ansTue Ne 22 «HaunbonbIiee 1 HaMMEHbIIIEe 3HA-
yeHUs! QYHKIU

B TomM umncie NMPAKTHYCCKHUEC 3aHATHHA

1. Ipaktuaeckoe 3anstue Ne 10 «Iloctpoerue rpadukoB ¢ HCIOIb-
30BaHHMEM MATEeMAaTHYECKOTO aHAIIN3a)»

NN NN

Tema 4.7. Haxo:xnenue
ONTUMAJILHOIO pPe3yJib-
TaTa ¢ MOMOIIBIO NMPO-
HM3BOJAHOM B
NMPAKTHYECKHUX 327a4ax

Ilpogheccuonanvno opuenmuposannoe cooepiicanue
Hanmenbiniee u HanboJpliee 3HayeHue QyHKIMH

»

B ToM uucie TCOPCTUYCCKUC 3AHATHUSA

1. Teopetuueckoe 3ausaTue Ne 23 «Hanmensbitee u HaubombIIee 3HA-
yeHne PyHKIUn»




B ToM uncie NMPAKTHICCKHE 3aHATHUHA

1. Ilpaktuueckoe 3ansTue Ne 11 «ANropuT™m HaxoXAE€HUS HPO-
M3BOJIHBIX)

2. Ilpaktuueckoe 3ansatue Ne 12 «HaxoxaeHne onTUMalIbHOTO
pe3yJabTarta C MOMOUIbI0 MPOU3BOJHON (YHKIMHU B 3aJayax
€CTECTBEHHO-HAYYHOTO TPODHUIISH»

Tema 4.8. IlepBoodpa3-
Has ¢pynkuuu. Ilpa-
BIJIA HAXOK/ICHHSA Mep-
BOOOPAa3HbIX

CoaepsxaHue yueOHOTo MaTepuaJia

Ocnognoe cooeprcanue

O3HakOMIIEHHE C IOHSTHEM MHTErpaja u nepBooOpa3Hoi it QyHK-
i y=f (X).

Pemenue 3aa4y Ha cBA3b EPBOOOPA3HON U €€ MPOU3BOJAHOM, BBIYHC-
JeHue nepBooOpa3Hoil s naHHod (yukuuu. Tabnmuna ¢opmyn
JUTSI HAXOXKJICHHS TIepBO0Opa3HbIX. M3yueHue nmpaBuiia BIYUCICHUS
epBOOOPaA3HOI

B TomM umncie TCOPETUYCCKUEC 3AHATHSA

1. Teopetrnueckoe 3anstue Ne 24 «IlepBooOpazHas (yHKIHH.
[IpaBuna HaxoxaeHus nepBoodOpas3Hbix. Haxoxnenue nepso-
00pa3HbIX PYHKIUN»

Tema 4.9. [laomanb
KPUBOJIMHEHHOM Tpa-
neuuu. @Popmy.a Hero-
ToHA-JleliOHHIA

Copepxanue y4ye0OHOro marepuaJia

OcHoenoe codepircanue

3agauu, NPUBOASIINE K MOHITHUIO OMPEIECIEHHOTO0 UHTErPaJia - O BbI-
YUCJICHUM IUIOLIAAA KPUBOJIMHEMHOW Tpaneuuu. [loHsTue omnpene-
néHHoro uHTerpana. ['eomerpruueckuii U PU3NYECKU CMBICI OTIPEIe-
nenHoro uHterpaia. ®opmyna Hetorona - JleiiOHura.

Pemenue 3amay Ha MPUMEHEHUE WHTETpaJia JJIsl BBIYUCICHUS (HU3H-
YECKUX BEJIMYUH U IUIOMIAJICH

B TOoM uncie TCOPETUICCKUEC 3AHATHSA




1. Teopernueckoe 3ansitue Ne 25 «IloHsitue onpenenéHHOrO UHTE-
rpana. ['eomerpuyeckuii 1 GU3NUECKUN CMBICI ONIPEIETICHHOTO UHTE-
rpana. [Inomane kpuBonmHenHoU Tpaneuuu. ®opmyna HeroToHa-
JleiOnuIa»

Tema 4.10. Pemenne 3a-
nay. IlpousBoanas n
nepsoodpasHasi QyHk-
M.

Conep:kanue y4eOHOro MmaTepuasa

Ocnognoe cooeprcanue

®opmynbl u nipaBuia auddepennupoBanus. MccnenoBanue (yHK-
WA ¢ TIOMOIILI0 TPOM3BOIHON. Hanbospiiee n HauMeHbITee 3Ha9e-
HUsI QYHKIIMT

B ToM uncie NMPAKTHYICCKUC 3aHATHA

1. Tlpaktuueckoe 3anstue Ne 13 «Konrponbnas padora Ned. «IlepBo-
oOpasHasi QyHKIUS U €€ TPUMEHEHHUE)

Pa3znen 5. MHOrorpaHHMKH M TeJIa BPALICHUSA

22

Tema 5.1. Ilpuzma, na-
paJjuienenumnesn, Kyo,
NnMpamMuaa U Ux ceve-

HUS

Copaepxanue yueOHOro marepuaJjia

OcHosnoe cooepoiicanue

[Ipu3ma (HakJIOHHAs, npsMasi, MpaBUiibHasA) U €€ snemeHThl. [lapan-
nenenunen. CBorcTBa mpsAMOyroJibHOro napayenenunena. Kyo. [u-
pamua u e€ ssemeHThl. [IpaBunbHas nupamuaa

B ToM uncie NMPAKTHYCCKUC 3aHATHUA

1. Tlpaxtuueckoe 3ansitue Ne 14 «Bepiunsl, pedpa, rpaHd MHOTO-
IpaHHUKOB. BOKOBasi W MOJHAs MOBEPXHOCTh MPHU3MBI, MHUpa-
MUJIBL.

2. Ilpaktaeckoe 3anarue Ne 15 «IIpusma, napannenenunen, KyO, mu-
paMuIa M BX CCUCHUS)

Copnepxanue yueOHOro MmarepuaJjia
OcHnosnoe codepircanue

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
[IK1.1




Tema 5.2. [IpaBubHbIE
MHOTOTPAHHUKH B
JKU3HH

[Inomank MOBEPXHOCTH MHOTOTpaHHHUKOB. [Ipocreiinme kom-
OMHAallMM MHOTOTPAaHHUKOB. BBIYHCIEHHE JJIEMEHTOB MPOCTPAH-
cTBeHHBIX (puryp (p€Opa, muaroHanu, yrisl). [IpaBuibHBIE MHOTO-
TpaHHUKA

B ToM umncie NPAKTHYCCKHUEC 3aHATHHA

1. IIpaktuyeckoe 3ansitue Ne 16 «IIpaBuibHBIE MHOTOTPAaHHUKH, UX
CBOICTBa. BrIuncienrne 31eMEHTOB MPOCTPAHCTBEHHBIX (uUryp (pé-
Opa, AuaroHaju, yriibl)»

Tema 5.3.
nianHap, KOHYC, IAP
U MX CeYeHUs

Ilpogpeccuonanvno opuenmupoganHnoe cooepiricanue

Humuuap, konyc, chepa u map. OCHOBHBIE CBOKWCTBA MPSIMOTO KPY-
TOBOr0 IMWJIMHIpPA, MPSIMOTO KPYroBoro konyca. Mzo0Opaxenue ten
BpalieHus Ha miockocTu. [Ipeacrasnenne o0 yceu€HHoM Konyce. Ce-
YeHUs KOoHyca (MmapajuiebHOe OCHOBAHUIO M MPOXO/IAIIEE Yepe3 Bep-
MINHY), CEYCHUS IMIMH]IPA (MapauiesIbHO U MEPIEHANKYIISIPHO OCH),
cedyeHusix mapa. PazpépTka nunuHapa U KoHyca

B ToM umncie NMPAKTHYICCKUEC 3aHATHA

1. IlIpaktuueckoe 3ansitue Ne 17 «Cedenust konyca (mapauiesnb-
HOE OCHOBAHUIO W IPOXOIAIIee Yepe3 BepunHy). CeueHus mu-
auHApa (MapauiebHO W TEPIICHAUKYISIPHO OCH), CEUYCHHSIX
apa

Tema 5.4. O0BbeMbI 1
TJIOLIA/IU TIOBEPXHO-
CTel TeJa

Conep:xkanue y4eOHOro MmaTepuasia

OcHoesnoe cooepocanue

O6bem mpsimoyroJsibHOTO TMapasienenunena. OobeMm kydba. OObeMbl
PsIMOM MPU3MBI U UIUHAPA. OOBEMBI MUpaMUJIbl U KOHyca. O0beM
mapa

B TOoM uncie TCOPETUICCKUEC 3AHATHSA

I

1. Teoperuueckoe 3anstue Ne 26 «Ilonsitue 06 06beme Tena. Ot-
HOIlIEHUE 00BEeMOB MOJO00HBIX Tel. OOBEeMbI ITUIUHIPA U KO-
HYyCa»




2. Teopernueckoe 3anstue Ne 27 «O0beM Ky0Oa, IpsiMoit
npu3Mbl. O0beM 1apa»

Tema 5.5. [Ipumepsl
cUMMeTpui B mpodec-
CUM

Ilpogpeccuonanvno opuenmupogannoe cooepircanue

[lonsiTue 0 CUMMETpPUU B MPOCTPAHCTBE (IIEHTpaJIbHAS, OCEBas, 3€p-
kanbHas). O00011eHre NPeICTaBICHUH O MPABUIIbHBIX MHOTOI'PaHHU-
Kax (Terpasrap, Ky0, OKTa’ip, J0JeKadap, HKOCcadIp).

ITpumepbl cuMMmeTpuHil B ipodeccuu

B ToM uncie NMPAKTHYICCKUEC 3aHATHA

1. Ilpaxtrueckoe 3austue Ne 18 «Pacdyer BMECTUMOCTH >KUIKO-
CTH B cocyJax pa3Hol (opmbl (MEAUIIMHCKHE KOJOBI, MPO-
OMpPKHU, HHCTPYMEHTBI)»

2. Ilpaxtuuaeckoe 3anstue Ne 19 «[Ipumepsl cummeTpuii B crieiu-
JIBHOCTSIX €CTECTBEHHO-HAYYHOTO MPOQUIIS»

Tema 5.6. Penienue 3a-
na4. MHOTOrpaHHUKHA
Hu Tesaa
BpalnieHust

Conepxanue yue0HOIro MaTepuaJjia
OcHoesnoe cooeporcanue
OOBeMbI 1 TIIOIAU TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPAIICHUS

B ToM umncie TCOPETUICCKUC 3AHATHA

1. Teopernueckoe 3anaTue Ne 28 «ILmomann MOBEPXHOCTEH TUITUH-
1pa ¥ KOHYCa»
2. Teopetnaeckoe 3anstue Ne 29 «O0weM mapa, 1ionamb chepon

B ToM uncie MNPAKTHYCCKHUEC 3aHATHHA

1. Tlpaktuueckoe 3anstue Ne 20 «KonrponbHas padora Ne5. «MHo-
TOTPAHHUKHU U TEJIa BPAIIEHUSD)

N I NN B

Pa3znes 6. Ctenenn u kopuu. CteneHHas, nokas3arejbHasi ¥ Jorapupmmuyeckas GQyHKuumn
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Tema 6.1. Ctenennas
(pyHkums, ee cBoicTBA.

Conepxanue yueOHOro MmarepuaJjia
OcHnosnoe codepircanue

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




IIpeoGpa3zoBanne BbI-
paxeHui ¢ KOPpHAMH N-
0l cTeneHu

[TonsATHE KOPHA N-OW CTENEHU U3 IEMCTBUTEIBHOTO Yncia. OyHKIINU
y = nV- HX X CBOICTBA I rpaduku. CBoiicTBa KOpHSI n-oi cre-
neHu. [IpeoOGpa3zoBaHye NppallMOHAIBHBIX BhIpAKEHUN

B TomM umncie TCOPETUICCKUE 3AHATHSA

1.Teopernueckoe 3austue Ne 30 «CtenenHast GyHKIMSA, €€ CBONWCTBA.
ITpeobpazoBaHyie BhIpaXKEHUH C KOPHSIMH N-OM CTETICHI

Tema 6.2. CBoiicTBa
CTEeNeHH C PAMOHAJIb-
HBIM H JeHCTBHUTEIb-
HbIM NMOKAa3aTeJIIMH

Conep:xxanue yueOHOro Mmarepuajia

Ocnognoe cooepicanue

[lonsiTue creneHu ¢ JOOBIM pallMOHAIBHBIM MoKa3zareneM. CTeneH-
HbI€ (PYHKIIMHU, X CBOWCTBA U rpaQuKu

B ToM uncie MNPAKTHYCCKHUEC 3aHATHHA

1. ITpaktuueckoe 3ansaTue Ne 21 «IloHdTre cTenenu ¢ J00bIM paly-
OHAJIbHBIM TOKa3aTeIeM»

2. IIpaktuyeckoe 3ausitue Ne 22 «CteneHHble (yHKITUHN, UX CBOMCTBA
U rpauKm»

3. [IpakTuueckoe 3austue Ne 23 «CBoiicTBa CTENICHH C PalliOHAIb-
HBIM U JICWCTBUTEIHHBIM MOKA3ATEISIMID)

Tema 6.3. Pemmenue up-
PalHOHAJIbHBIX
YPaBHEHMH

Copepxanue yuyeOHOro marepuaJjia

OcHoenoe codepircanue

PaBHOCUIIBHOCTH MppalMOHATBHBIX YpaBHEHUH. METONbI UX pelle-
HUS

B ToM uncie NPAKTHYCCKHUEC 3aHATHHA

1. TlpakTaeckoe 3anstue Ne 24 «PaBHOCHIBHOCTH UpPaAIMOHATBHBIX
ypaBHEHUN. MeTOoNIbl NX pEIICHUS

2. Ilpaktuueckoe 3anstue Ne 25 «Penienrue uppalliOHaIbHBIX ypaB-
HECHUI

Conepxanue yueOHOro MmarepuaJjia
Ocnosnoe cooepicanue

[IK1.1




Tema 6.4. Iloka3aTeyb-

Hasd QyHKUUA, ee CBOH-

crBa. Iloka3arejibHbIE

YPaBHEHMSI M1 HEPABEH-
cTBa

Crenens ¢ IIPOU3BOJIbHBIM HeﬁCTBHTeJIBHBIM ITOKa3aTCJICM. Or[pezxe-
JICHHE MOKa3aTeIbHOU q)YHKHI/II/I 1 €€ CBOMCTBA. 3HAKOMCTBO C Impu-
MCHEHHEM IOKa3aTEeIbHOU ¢)YHKHHH

Pemenue noka3zaTeiabHBIX ypaBHCHI/Iﬁ MCTOAOM YpaBHHUBAHHUA IIOKaA-
3aTenel71, MCTOAOM BBCIACHMHI HOBOU HCpCMGHHOﬁ, (l)YHKHI/IOHaJII)HO-
l“pa(i)I/I‘ICCKI/IM MCTOJOM. Pemenue nmokasareabHbIX HCPABCHCTB

B ToM uncie TCOPECTUICCKUC 3aHATHUSA

1. Teopernueckoe 3anstue Ne 31 «IlokazarenpHas GyHKIUSA, €€
CBOWCTBa»
2. Teopetnaeckoe 3anstue Ne 32 «IlokazaTenpHbIC ypaBHEHUS U HE-

PaBCHCTBA»

B ToM uncie NMPAKTUYCCKUEC 3aHATHA

1. Ilpaktrueckoe 3ansTue Ne 26 «Perienne nokazaTelbHBIX ypaBHE-
HUW U HEPABEHCTBY

Tema 6.5. Jlorapugm
yucaa. CBoiicTBa Jiora-
pugmoB

Conepxanue y4e0HOIro MaTepuaJjia

OcHoesnoe cooepoicanue

Jlorapudm uncna. Coiictsa orapudmo. Onepaius JorapupmMupo-
BaHWS

B ToM uncie TCOPETUICCKUC 3AHATHUSA

1. Ilpaktrueckoe 3ansTre Ne 27 «Jlorapudm ancia
2. Ilpaktrueckoe 3ansaTue Ne 28 «CpoiicTBa torapudmoB»

3. IlpakTtuueckoe 3ausitue Ne 29 «Omneparius JorapuMUpOBaAHUS

NDNDN (O

Tema 6.6.
Jlorapudgmuueckas
(pynkuus, ee cBorcTBa.
Jlorapudgmuueckue

Conepxanue yueOHOro MmarepuaJjia

OcHosnoe cooepoicanue

Jlorapudmuueckas Gpyukmus u ee cBoiicta. [lonstue norapudmmde-
ckoro ypaBHeHus. Omneparusi MOTEHIIMPOBaHUs. Tpyu OCHOBHBIX Me-
TO/A pEeHIeHUsl JIOTapu(MUUYECKUX YpaBHEHUN: (PYHKIIMOHAIBHO -




YPABHEHUsI, HePaBeH-

Fpﬁ(bPI‘ICCKHﬁ, MCTOA IMOTCHIHUPOBAHUSA, MCTOA BBCIACHUS HOBOM IIe-

CTBA peMeHHoil. Jlorapudmuueckre HepaBeHCTBA
B Tom umncJie TeopeTHyecKue 3aHATHS 6
1. Ilpaktuueckoe 3ausatue Ne 30 «Jlorapudmudeckas QyHkius, ee 5
CBOMCTBa»
2. Tlpaktudeckoe 3auatue Ne 31 «Tpr OCHOBHBIX METOJIa PEIICHUS
norapu(pMUUECKUX ypaBHEHM: (PYHKIIMOHAIBHO - TpaUuecKui, y)
METO/I MIOTEHIIMPOBAHUS, METO]T BBEICHHSI HOBOW TTEPEMEHHOM.
Jlorapudmuyeckre HepaBEHCTBA
3. Ilpaktuueckoe 3anarue Ne 32 «Knaccudukanus sorapupmude-
CKHUX YpaBHEHHII» 2
Tema 6.7. Jlorapudmsl | Ilpogheccuonanvno opuenmupoeannoe cooepircanue
B [Ipumenenue norapugma. Jlorapudmudeckas cnupanis B npupoje. Ee 4
NpHUpo/Ie  TEXHMKe | MaTeMaTHUECKHUE CBOMCTBA
B Tom unciie npakTHYeCKHe 3aHITHS 4
1. Tlpaktuueckoe 3ansitue Ne 33 «IIpumenenue norapupmar
2. llpaxtuyeckoe 3ausatue Ne 34 «Jlorapudmudeckas cnupaiib U ’
BO3MOYKHOCTh €€ IIPUMEHEHHUS B chpepe 3ApaBOOXPAHEHUSD) 2
Tema 6.8. Pemenne 3a- | Cogep:xanue y4e0HOTro MaTepuaJjia
nad. CreneHHas, noka- | OcnosHoe cooepircanue 2
3aTesibHasi u gorapud- | CreneHnas, nokasarenbHas u gjorapupmuyeckas pyHkuuu. Pemenne
MHYecKas MIPOCTENIINX YPABHEHUMN
byHKIun B ToM yuciie npakTHYecKHE 3aHATHSA 2
1. TlpakTuaeckoe 3anstue Ne 35 «Konrponbnast pabora Ne 6 «Cre- 9
TIeHHAs, TTOKa3aTeNIbHasl U JIorapudmudeckas QyHKITU)
Paznen 7. DieMeHTbl TEOPUH BEPOATHOCTEH U MATEMATHYECKON CTATUCTHKH 28
Tema 7.1. CoObiTHE, Be- | Conepxxanne yueOHOro MaTepuaJia 3

POSITHOCTH COOBITHS.

OcHosHoe codepiicanue




CJi0:keHHNe U YMHOKe-
HHE BePOSITHOCTEM

CoBMecTHBIC U HECOBMECTHBIE COOBITHS. TCOPCMBI 0 BCPOATHOCTH
CYMMEBEI cOoOBITHI. YClOBHas BCPOATHOCTD. 3aBUCHUMEBIC U HE3aBUCHU-
MBIE€ COOBITHS. TeopeMLI 0 BCPOATHOCTHU ITPONU3BCACHHUA COOBITHH

B TomM umncie TCOPETUICCKUE 3AHATHSA

1. Teopetnueckoe 3austue Ne 33 «CoObITHS, BEPOATHOCTH COOBI-
THUS»

2. Teoperuueckoe 3anaTue Ne 34 «CnoxxeHue 1 YMHOKEHUE BEPOSIT-
HOCTEN»

B TomM umncie NPAKTHYCCKHUEC 3aHATHHA

1. Ilpaktuyeckoe 3ansiTue Ne 36 «CoBMECTHBIE U HECOBMECTHBIE CO-
OBITHS
2. IIpaktuueckoe 3anarue Ne 37 «CrnokeHHuEe U YMHOXCHHUE BEPOSIT-
HOCTEN»

Tema 7.2. BeposiTHOCTH
B MPOo(deCCHOHATILHBIX
3ajavax

Ilpogheccuonanvno opuenmuposannoe cooepiicanue
OTtHOcCHTENbHAs YacTOTa COOBITHUS, CBOMCTBO €€ ycTonunBocTu. Cra-
THUCTUYECKOE OIpeaeieHne BepOosSTHOCTU. OLlEHKa BEPOATHOCTH CO-
OBITHS

B ToM uncie TCOPECTUICCKUC 3AHATHSA

1. Teoperuueckoe 3anstue Ne 35 «OTHOCHTENbHAS YaCTOTa COOBI-
THsI, CBOUCTBO €€ YCTOUUYUBOCTH
2. Teopernueckoe 3ausiTue Ne 36 «CTaTUCTHUECKOE OIpEIeTICHNE

BCPOATHOCTH»

B ToM uncie NMPAKTHYCCKUC 3aHATHSH

1. [IpakTuyeckoe 3anarve Ne 38 «BeposTHOCTH B 3ajadax ecTe-
CTBEHHO-Hay4yHOTO nipoduiis. [IpeacraBienne qaHHBIX)»

2. [Ipaktuueckoe 3anstue Ne 39 «Craructuueckue mMeTonbl oOpa-
00TKM HHPOPMAITUI

Conep:kanue y4eOHOro MmaTepuasa

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
[IK1.1




Tema 7.3. luckperHas

cJyyanHasi BeJIJUYMHA,

3aKOH ee pacnpeeJie-
HUS

OcHoenoe codepircanue

Bunapl cnyyaiinbix BenuuuH. OmnpeneneHne AUCKPETHOW CIy4yalHOU
BEJIMYMHBI. 3aKOH PaclpeicieHus JUCKPETHOU CIydyailHOM BeJH-
yuHbl. E€ YncI0BbIE XapaKTEPUCTUKHU

B ToM umncie TCOPETUYCCKUEC 3AHATHSA

1. Teopetuueckoe 3ausitue Ne 37 «Buapl ciy4ailHbIX BEIWYHH.
OnpeneneHre JUCKPETHON CITydailHOW BETMYUHBI. 3aKOH pacrpe-
JEJIEHUs TUCKPETHOM CIIy4allHOW BETUYUHBI)

B ToM uncie NMPAKTHYCCKUEC 3aHATHUA

1. IIpaktuueckoe 3ausitue Ne 40 «UucnoBbie XapakTEPUCTUKU JTUC-
KPETHOM  CIy4allHOW BEJIUYUHBD)

Tema 7.4. 3agauu mate-
MATHYEeCKOM CTAaTH-
CTHKM.

Conepxanue y4e0OHOIro MaTepuaJjia

OcHoesnoe cooeporcanue

[TepBuunas 06paboTKa CTATUCTUYECKUX JAHHBIX. YMCIIOBBIE Xapak-
TEPUCTUKHU (cpeaHee apudmeThyeckoe, MeauaHa, pasmax, JAUCIEp-
cus). Pabora ¢ Tabnunamu, rpadhvkaMu, JuarpaMmMamMH.

B ToM uncie NMPAKTUHICCKHUX 3AHATHUA

1. Ilpaktuueckoe 3anstue Ne 41 «llepBuunas o6paboTKa CTaTUCTH-
YECKUX JaHHBIX)
2. Ilpaktuueckoe 3ansatue Ne 42 «HucnoBbie XapaKTepUCTUKU

(cpennee apudpMeTHIECCKOE, MEMaHa, pa3Max, TUCIICPCHS )»
3. Ilpaktuueckoe 3ansitue Ne 43 «Pabota ¢ Tabnunamu, rpaduxkamu,
JTUarpaMMaMIn)

Tema 7.5. Dj1eMeHTDBI
TEOPUH BEPOATHOCTEH
H MaTeMaTH4YecKou
CTATHCTHKH

Conep:xxanue y4eOHOIr0 MaTepuaJjia

OcHosHoe cooeporcanue

Bubl coObITHI, BEpOSTHOCTH COObITHH. ClIOKEHHE U YMHOKEHHE Be-
posiTHOCTEH. [{UCKpeTHas cityyaiiHas BEJIMYMHA, 3aKOH €€ pacIpeie-
JeHus. 3aJja4yi MaTEeMAaTUYEeCKOM CTaTUCTHKHU.




B Tom unciie npakTHYecKHe 3aHATHSA 2

1. [Ipaktuueckoe 3ausatue Ne 44 «DneMeHThI TEOPUH BEPOSTHOCTEH
U MAaTEMaTUYECKON CTATHUCTHUKU

2. Ilpaktuueckoe 3ansatue Ne 45 «KontponbHas padora Ne 7 «Je-
MEHTHI TEOPUHU BEPOSITHOCTEH U MATEMATHICCKON CTATHUCTHKHI))

[IpomexxyTouHast arrecTanus

Dk3aMeH (KOJMYECTBO YaCOB/KOHCYJIBTAITIH ) 6/18
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3. YCJIOBUSI PEAJIN3AIINU TPOT'PAMMBI OBIIIEOBPA3OBATEJIb-
HOM
NTUCIHUIIINHBI

3.1. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne peajTn3alu NPporpaMmmbl
JUtst peanu3anyy MPOrpaMMbl JUCLHUIUIMHBL ITPEAYCMOTPEHBI CIEAYIOIINE
CHelMabHBIC IOMEIICHNS: Y4eOHbIi KaOnHeT «[ yMaHUTapHBIX U COIUATBHBIX JTUC-

OUITIINH).

Oo0opyaoBaHue y4eOHOIro KaOUHeTA:

- IOCAJI0YHBIE MECTA M0 KOJUYECTBY 00YUaIOIUXCS;

- paboyee MeCTo IpenoaaBaTess;

- KOMIUIEKT HATJIAIHBIX Y4€OHBIX OCOOUI;

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPUAIIOB;

- 3a/IaHMS 1151 KOHTPOJBHBIX PaboT;

- Mpo(eCCUOHATBLHO-OPUEHTUPOBAHHBIC 3aaHNS;

- MaTepuaibl SK3aMeHa.

Texnuueckue cpeacTra 00ydeHUsI:

- KOMIIBIOTEP (HOYTOYK) C JIMIIEH3MOHHBIM MPOrPaMMHBIM 00ECIICUECHUEM;
- KK Ttenesuszop.

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmMbl

Jns peanu3anuy nporpamMMbl OMOIMOTEYHBIH (POHI 00pa30BaTENbHON opra-
HU3AINU UMEET MEeYaTHBIC U AJICKTPOHHBIE 00pa3oBaTeIbHbIC U NHHOPMAIIMOHHBIE
peCypChl, pEKOMEHIOBAaHHBIC JIJIS1 UCTIOB30BaHUsI B 00pa30BaTeILHOM TPOIIECcCe, HE

CTapuiC IATHU JICT C MOMCHTA U3AAHUA.



[lepeueHb neyaTHBIX U ANEKTPOHHBIX U3AHUH AJIs peanu3aiiuu oo1eoopaso-

BaTeJIbHOMN JUCHUITIINHBI:

1. Anexcanapos, A.Jl. MatemaTuka: anreOpa 1 Hauajia MaTeMaTHUYECKOTO
ananuza, reometpus. ['eomerpus. 10-11 kmaccer : yuebnuk / A.Jl. Anekcanapos,
JILA. Bepuep, B.W. Pookuk. — M.: U3narensctBo «IIpocBemenue», 2020. — 257 ¢. —
ISBN: 978-5-09-062551-7 / - TekcT : HEMOCPEICTBECHHBIH

2. MopakoBuu, A.I'. Anre6pa ¥ Havajla MaTeMaTHYeCKOro aHaiauza. 10
kinacce: B 2 u. Y. 1. YyeOHuK 175 yyanmxcsi 001eo0pa3oBaTeNIbHbIX YUPEKICHUN
(npoduneHeil ypoBeHs) / A.I'. Mopakosuu, [1.B. CemenoB. - M.: MHeMo3uHa,
2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HemoCpeACTBCHHBII

3. Mopakosuu, A.I'. Anredpa u Hayana MaTeMaTUYECKOro aHanusa. 11
kiacc: B 2 u. Y. 1. YueOuuk m1st yganuxcst o01meo0pa3oBaTelIbHBIX YUpeKICHUN
(npoduneHeil ypoBeHs) / A.I'. Mopakosuy, [1.B. CemenoB. - M.: MHemo3uHa,
2020. - 351 c. — ISBN 978-5-346-03199-4/ - Tekcr : HEMOCPEACTBEHHBIN

4, MopnakoBuu, A.I'. Anre6pa u Hayana MaTeMaTUYECKOro aHanuza. 10
kiacce: B 2 u. Y. 2. 3agayHuk 1715 yHamuxcs o01eo0pa3zoBaTelbHbIX YUPEKICHUN
(npoduneHeIil ypoBensb) / A.I'. Mopakosuy, JI.O. lenuiesa, JI.W. 3BaBuu [u 1p.] -
M.: Muemosuna, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekcr: Hemocpea-
CTBEHHBIN

S. Mopakosuu, A.I'. Anre6pa u Hayana MaTeMaTHYECKOTo aHanm3a. 11
kiace: B 2 u. Y. 2. 3agayHuk s y4amuxcs o01eo0pa3zoBaTeNbHbIX YUPEKICHUN
(npoduneHeIil ypoBensb) / A.I'. Mopakosuy, JI.O. [lenuena, JI.W. 3BaBuu [u 1p.],-
M.: Muemosuna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekct:Hemocpe-

CTBEHHBIN



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUASA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILJINHBI

KoHTposib u oOlLlEHKa pe3ylbTaToOB OCBOEHUS 00IIe00pa3oBaTEIbLHOM

AUCHUIIIIWHBI ITPOBOJUTCS 4CPEC3 NUCHUIITIMHAPHBIC PC3YJIbTAThI, HAIIPABJIICHHBIC HA

dbopmupoBaHre 00IKX U MPOGECCUOHAIBHBIX KOMIIETEHIMH MO pa3jenaM U TeMam

coJiep>KaHusl yueOHOro MaTepuarna.

3aI[aHI/I$I IJisT IPpOBCACHHA OLCHOYHBIX MepOHpI/IHTI/Iﬁ B XOJAC TCKYHICTO

KOHTpPOJII H HpOMC)KYTO‘-IHOﬁ arTeCTalliu IpCACTAaBJICHBI B (DOH,Zle OLCHOYHBIX

CpeAacCTB 110 JUCHHUITIINHE.

dopmupyemble
KOMIIeTeH UM

Pa3znen/ Tema

THun omeHoYHbIX
MEpPONPUATHHI

OK 01

P1,Temal.1,1.2,1.31I-0/c, 1.4.

P2, Temnr 2.1,2.2,2.3,2.4,
2.5,2.61II-0/c,2.7

P 3, Temnr 3.1,3.2,3.3, 3.4,
3.5,3.6

P4, Temn1 4.1,4.2,4.3, 4.4,
45,4.6,4.711-0/c,4.8,4.9,
4.10

PS5, Temsr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

P 6, Temrr 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.71I-0/c, 6.8

OK 02

P1,Temal.l,1.2,1.31I-0/c,
1.4.

P 3, Temn1 3.1,3.2,3.3,3.4,
3.5,36

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.711- 0/ c, 6.8
P7,Temsr 7.1, 7.2 I1- o/ c,
73,74

OK 03

P1,Temal.l,1.2,1.31I-0/c,
1.4.

P2, Temsr 2.1,2.2,2.3,2.4,
2.5,2.611-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P4, Temrs1 4.1,4.2,4.3,4.4,
4.5,4.6,4711-0/c,4.8,4.9,

TectupoBanue

YcTHBIN onpoc
MareMaTH4eCKUil JTUKTAHT
NupuBnnyanbHas
caMoCTOsTeNIbHas padoTa
IIpencrasnenune
MPaKTUYECKUX padOT
KouTtponbsHas pabota
Brinonnenue 3aJaHuM
AK3aMEHE

pE3yNbTATOB

Ha




4.10

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.711-0/c, 6.8
P7, Temsr 7.1, 7.2 I1- o/ c,
73,74

OK 04

P1,Temal.1,1.2,1.31I-0/c,
1.4,

P2, Temnr 2.1,2.2,2.3,2.4,
2.5,2.6II-0/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P4, Tems1 4.1,4.2,4.3, 4.4,
4.5,4.6,4.711-0/¢c,4.8,4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
0o/c,5.4,5.5,5.6

OK 05

P1,Temal.l,1.2,1.31I-0/c,
1.4.

P 3, Temn 3.1,3.2,3.3,3.4,
3.5,36

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.711- 0/ c, 6.8

P7, Temsr 7.1, 7.2 I1- o/ c,
73,74

OK 06

P1,Temal.1,1.2,1.31I-0/c,
1.4.

P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/ ¢, 4.8,4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 11-
o/c,5.4,5.5,5.6




5. AJAIITAIIUSA OBIIIEOBPA30OBATEJILHOM JIMCIUILTUHBI
ITPY OBYYEHWH JIMI] C OTPAHUNYEHHBIMU BO3MOKHOCTSIMHA
3JI0POBbS

AnanTtanus padoueld nmporpaMmbl qucuuiuinesl b/ 7. MaTtemaTtuka npoBo-
JUTCSL TIPH pean3allii aJanTUBHON 00pa30BaTEIHLHOM MPOTPaMMBbl — IIPOTPAMMBI
MOATOTOBKHU CIEIHAIMCTOB cpeiHero 3BeHa 1o crnernuanbHoctu 31.02.03 Jlabopa-
TOpHAas AMarHocThka (ouHas popma 00ydeHus1, Ha 6a3e OCHOBHOTO 00IIero 0opas3o-
BaHMUsI) B 1IeJIAX 00€CTIeUueHUs MpaBa UHBAIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/I0POBBS Ha TOJIy4eHHE MPOPECCUOHATIEHOTO 00pa30BaHusl, CO3/1aHUsI He-
00XOJIMMBIX TSI TOJTYYEeHUS CpeIHEro MpodecCuOHaILHOTO 00pa30BaHusl YCIOBUH,
a Takke o0ecreueHus J0CTHKEHUS 00yJaroIIMMUICS MHBAIMIAMU U JTUI[AMU C OTpa-
HUYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSI PE3yJbTaTOB (POPMUPOBAHUS MpPAKTHUE-
CKOTO OTIBITA.

Obopyodosanue kabunema Mamemamuxa 0151 00yUAOWUXCA C PA3TULHBIMU
BUOAMU 02PAHUYEHUSL 300P08b5

OcHamenne kabuHetra MaremaTuka JOJDKHO OTBEYaTh OCOOBIM 00pa3oBa-
TEJIBHBIM TTOTPEOHOCTSIM 00YUAIOIINXCSl MHBAIU/IOB | JIUI] C OTPAHUICHHBIMH BO3-
MO>KHOCTAMH 3/10pOBbsi. KaOMHETHI TOKHBI OBITH OCHAIEHBI 000PY/IOBaHUEM U
y4e€OHBIMU MECTAMH C TEXHUYECKUMHU CPEJICTBAMH OOYUYEHUS ISl 00YUaIOIUXCS C
pPa3TUYHBIMUA BUJIAMH OTPAaHUYEHUN 3]I0POBbSI.

Kabuner, B koTopoM 00y4aroTcs JuIla C HApYIICHUEM ClIyXa JIOJKEH OBITh
000pyZI0BaH PAIMOKIACCOM, KOMIBIOTEPHON TEXHHKOH, ayJUOTEXHUKOU, BHUJIEO-
TEXHUKOU, JICKTPOHHOU JIOCKOM, MYJIbTUMEINUHON CUCTEMOM.

Jlns cmaboBuasIMX 00ydaronuxcsi B KaOMHETe MpeaycMaTpPUBAIOTCS IPO-
CMOTp YIAJICHHBIX OOBEKTOB IPHU MOMOIIHM BUICOYBEIUUUTENCH IS yIaJICHHOTO
npocMmoTpa. cnonb3oBanue bpaisieBCKOM KOMITBIOTEPHON TEXHUKHU, SJIEKTPOHHBIX
JyTI, IPOTPaMM HEBHU3YaJIbHOTO JOCTyNa K WH(OpMAIUU, TEXHUYECKUX CPEICTB
npuema-rnepenayn yueoOHor naopmanuu B JOCTYIHBIX (hopmax.

JItst 00y9aromuxcst ¢ HapyIIeHHeM OTIOPHO-IBUTaTEILHOTO arnmapara Kaou-
HET JIOJDKEH OBITh 000pYI0BaH MEePEABMKHBIMU PETYJINPYEMBIMH TTAPTaAMH C UCTOY-
HUKOM MUTAHUS.

BrlimeykazanHoe OCHaIllEHHWE YCTAHABIMBACTCS B KaOMHETE TPH HAJUYHH
OOy4JaroIuXcs Mo aIalTUPOBAHHON 00pa30BaTEIHHON IPOTPAMME C YUETOM UMEIO-
MIETOCS TUTIA HAPYIICHUH 3/I0POBbsI Y 00yJaroIIerocs.

Hﬂd)opmauuormoe u Memoouueckoe obecneyenue 06)/1{&}01/141/060}2

Joctyn kK “tHPOpPMalMOHHBIM U OUOIMOrpadMUECKUM pecypcam, yKa3aHHbIM
B 11.3.2 paboueil mporpaMMsbl, J0JKEH ObITh MPEICTaBleH B popMax, aJalnTUPOBAH-
HBIX K OIPAaHUYEHHUSAM 3[0pOBBbS O00y4arOUIMXCS MHBAIWIOB U JIML[ C OTPaHUYECH-
HBIMH BO3MOYKHOCTSIMU 3/J0POBBSI:

JUi au1 ¢ HapyIIeHUsAMHU 3peHusi (He MEHee OJJTHOTO BH/IA):



- B Ie4aTHOM (opMe yBeIMYEHHBIM HIPU(TOM;

- B popMe AJIEeKTPOHHOTO JOKYMEHTA;

- B hopme ayanodaiina;

- B ieyaTHOM dopme Ha s13bIke bpaiis.

JIist U1 ¢ HApyIIEHUSIMU CITyXa:

- B IleyatHoi dopme;

- B popMe AIIEKTPOHHOTO JOKYMEHTA.

JUis U1 ¢ HapyIIEHUsIMUA OTIOPHO-JBUTATEIBLHOTO amnmapaTa (He MeHee ABYX
BHUJIOB):

- B IIe4aTHO# Gopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popMe aynuoaiina.

Jliss U1 ¢ HEPBHO-TICUXUYECKUMH HAPYIIEHUSMHU (pacCTpONCTBO ayTHue-
CKOTO CIIEKTpa, HApYLLIEHUE IICUXUYECKOTO Pa3BUTHA):

- HCIIOJIb30BAHUE TEKCTA C WIUTIOCTPALUSIMU;

- MyJIbTUMEINITHBIE MaTEPUATIBI.

Bo Bpemst camocToATeIbHON MOATOTOBKY 00YYarOIIUeCs HHBAJIM/IbI U JIUIIA C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSI IOJKHBI OBITH 00€CIIEYEHBI TI0CTYIIOM
K cetu MHTEpHET.

Dopmbl u MemoObl KOHMPOAS U OYEHKU Pe3yabmamos 00y4enusl

VYkazanHele B 1. 4 mporpaMMbl (POPMBI U1 METOABI KOHTPOJISI TIPOBOSATCS C
Y4E€TOM OTPaHHYCHHUS 37I0pOBbsl 00ydaronuxcs. [{enpio TeKymero KOHTPOIs SBIIsI-
€TCS CBOCBPEMCHHOEC BBISBIICHUE 3aTPYIHEHUN M OTCTaBaHUS OOYYArOIIETOCS C
OTPaHUYCHHBIMUA BO3MOXXHOCTSIMH 3JI0POBBSI 1 BHECECHHE KOPPEKTUBOB B YUCOHYIO
JIESATEIbHOCTD.

dopma TPOMEKYTOUHOM aTTECTAIMK YCTAHABIMBACTCS C YI€TOM WHIUBHUIY-
ATBHBIX TICUXO0(MU3NIECKIX 0COOCHHOCTEH 00yUJaroIUXCsl MHBAJIMIOB M JIUII C OTpa-
HUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBBS (YCTHO, TUCBMEHHO Ha Oymare, MICbMEHHO
Ha KOMIIBIOTEPE, B (OpME TECTUPOBAHUS U T.II.).

[Tpu mpoBeacHUN TPOMEXKYTOUHOM aTTecTalluu O0yJaromeMycs IPeaoCcTaB-
JISIETCS BpeMsl Ha TTOATOTOBKY K OTBETY, YBETUUCHHOE HE O0JIee YeM B TPHU pasa ycTa-
HOBJICHHOTO JUIS IOATOTOBKH K OTBETY OOYYArOITUMCS, HE UMEIOIIINM OTpaHUYCHUH
B COCTOSIHUH 37]0POBBSI.



