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Pabouas mporpamMma yueOHOW TUCHUIUIMHBI «MareMaTuka» pa3paboTaHa B
cooTBeTCTBUM ¢ DeiepaibHbIM rOCyJapCTBEHHBIM 00pa30BaTelIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOrOo 00pa3oBaHMs 10 croenuaibHocTh  35.02.16
«OKCIUTyaTalysi ¥ PEMOHT CEJIbCKOXO3SIMCTBEHHON TEXHUKH U 000PYIOBaHUY,
yTBepxkaeHHoro [Ipukazom MunuctepcTa npocsemenus Poccun ot 14.04.2022 r.
No 235, ®denepasibHbIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM  CTaHIAPTOM
cpenHero oo6mero oOpasoBaHus, yTBepxiaeHHoro Ilpukazom MuHucTepcTBOM
oOpazoBanuss u Hayku Poccum ot 17.05.2012r1. Ne 413 (pen. Ilpuxazom
MunncrepeTBa oOpazoBanust u Haykum Poccmm ot 12.08.2022r. Ne 732),
OpUMEpPHOW  TporpamMMoil  00ieoOpa3oBaTeNbHOM — yueOHOW — AMCUHUTUIHHBI
«MareMaTuka», Uil NpodecCHOHANBHBIX  00pa30BaTElIbHBIX  OpraHU3aluH,
PEKOMEHI0BaHHOU denepaibHBIM roCcyJapCTBEHHBIM OTOKETHBIM
00pa30BaTEeNbHBIM  YUPEKICHHEM  JIOMOJHUTENIBHOTO  MpOo(hecCHOHAIBHOTO
oOpa3zoBanust <«MHCTUTYT pa3BUTHA MPOPECCHOHATLHOIO O0pa3oBaHUS» OT
30.11.2022 r. nmpoToko Ne 14 u PexoMeHmanusMd 1O  OpraHU3alUU
NOJlyYEeHUs  CpedHero  odmero oOpa3oBaHMsi B Ipeleiax  OCBOEHUS
00pa30BaTeNbHBIX IPOrPaMM CPEIHETO MPOPECCHOHANIBHOIO 00pa3oBaHus Ha Oa3e
OCHOBHOro o0mero oOpa3oBaHus (mucbMo JlemapraMeHTa TOCYJapCTBEHHOMN
NOJUTUKK B cdepe  cpenHero  MNpopecCHOHaIbHOrOo  OOpa3oBaHMUs U
npodeccuoHanpHOoro o0ydeHuss MuHucrepcTBa mpocBemieHuss — Poccum ot
01.03.2023 r. Ne 05-592).

CocraBuTenu: mnpenojaBaTend Kadeapbl 0011e00pa30BaTeIbHbIX AUCHUIUINH
[Ta6onkosa H.C., Kapuesa H.E.
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1. ACIIOPT TPOT'PAMMBI YUEBHOM JIUCIATLINHBI

MareMaTuka

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma  y4eOHOM  JUCHMIUIMHBI ~ SIBJISIETCS  YacCThlO  IPOTrPamMMBbI
MOJATOTOBKM CIIEUMAIUCTOB cpenHero 3BeHa B coorBerctBuu ¢ OI'OC CIIO mo
cnequanbHocTh  35.02.16 «DOkcrmmyartanuss M PEMOHT  CEIbCKOXO35MCTBEHHOU
TEXHUKH 1 000PYAOBaHUSD)

1.2. MecTO0 AUCUMINIMHBI B CTPYKTYpe IPOTpaMMbl ITOATOTOBKH CIELUAINCTOB
CpEIIHETO 3BE€HA

OO6uieoOpazoBaTenbHas AUcCHUIIMHA «MaremaTukay SIBISETCS  00s3aTeNbHOM
4acThlo  OOIIE0Opa3oBaTENbHOTO  IIMKJIA OCHOBHOW  001Ie00pa3oBaTebHOM
nporpammsl B cooTBeTcTBUU ¢ TpeboBanuamu GI'OC COO no cnenuanbHOCTH
35.02.16 «Okcrutyatalusi W PEMOHT  CEIbCKOXO3AMCTBEHHOM TEXHUKU U
000py1I0BaHUS»

1.3. Hean u 3agauM JUCHMILUIMHBI — TPeOOBAHUSI K Pe3yJIbTATAM OCBOCHHUA
TUCHMILTAHBI:

1.3.1. lean u 3aga4mn JUCUUIJINHBI

Hean: ocBoeHne OOYYAOIIMMHUCS  COJECpKaHUS  y4eOHOM  JTUCHUTUIMHBI

«Marematka» W JOCTHXKEHHE PE3yJbTaTOB €€ HM3YYCHHs] B COOTBETCTBUU C
tpedboBanusimu  ®I'OC COO c¢ yueroM mnpodecCHOHANIBHON HampaBIEHHOCTH
dI'OC CIIO.

3amaumn:
— (hopMUpOBaTh MPEJCTABICHUS O COIMATBHBIX, KYJIbTYPHBIX U UCTOPUUECKUX

(hakTOpax CTAHOBJICHHUS MAaTeMaTHKH,

— (OopMHPOBATH OCHOBBI JIOTHUECKOTO, AITOPUTMUYECKOTO U MAaTEMaTHYE€CKOTO
MBIIIJICHHS

— (opMUpOBaTh yMEHHUSI TPUMEHSTh TOJYYCHHbIE 3HAHUS TPU PEIICHUU
pa3JIMUHBIX 3a]1a4, B TOM YHCIe Npo(ecCuoHaIbHbIX;

— (opMHpOBATh TIPEACTABICHUS] O MAaTEMaTHUKE KaK 4acTH OOIIeueT0BEYECKOMN
KYJbTYPbI, YHUBEPCAJIbBHOM SI3bIKE€ HAYKH, MO3BOJISIIOIIEM OIUCHIBATh U HU3y4aThb
peajbHbIE IPOIIECCHI U SIBJICHUS.



1.3.2. Ilnanupyembie pe3yJbTaTbl 0CBOEHHUS 0011€00pPa30BaTeIbHON IMCHUILIMHBI B cooTBeTcTBUM ¢ PT'OC CIIO

1 Ha ocHoBe PI'OC COO

Kox v HanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUILIUHBI

Oo0mue JAucuunianHapHbie

OK 1. BeiOuparhb crioco0bl
peleHus 3a1a4
npogeccuoHAIbLHOM
AesiTeJIbHOCTH
NMPUMEHHUTEIbHO K
Pa3JIMYHBIM KOHTEKCTaM

JIP 24. rotoBHOCTh K Tpydy, oco3HaHue meHHoctu | [IP6.1. BnageHue MeTonaMu J0Ka3aTelbCTB, aropuTMaMu
MacTepcTBa, TPYA0Jto0ue; pemieHust 3a7a4;, ymMeHue (GopMyIHpOBaTH OIPEACICHHUS,
JIP 25. TrOTOBHOCTb K aKTHUBHOM [JEATEIBHOCTH | aKCHOMBl U TEOPEMBI, MPUMEHATh HX, IPOBOJIUTH
TEXHOJIOTMYECKOM U COLMAIbHOM HANpPaBICHHOCTH; | JOKA3aTEJbHbIC PACCYXKACHUS B X0/I€ PEIICHUS 3a/1a4;

CIOCOOHOCTh ~ HMHUIMHPOBATh,  IulaHUpoBarh U | [IP6.2. ymMeHue onepupoBaTh MOHSATHUSMH: CTENCHb YHCIIA,
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD; jgorapupM YHCIA; YMEHHE BBINNOJHATh BBIYUCICHUE
JIP.  26. uHTEepec K  pa3inyHbIM  cdepaM | 3HaYEHUH U peoOpa3oBaHUsI BBIPAXKEHUHN CO CTENEHIMH U
poecCUOHATILHOMN 1EATEIbHOCTH. Jgorapupmamu, IMpeodpazoBaHUs APOOHO-PALMOHATIBHBIX

MP  0l. camocrositensHO  (OpPMYIMpPOBaTH M | BBIPAXKEHMUIA;

aKTyalnu3upoBaTh  mpobiemy, paccMmarpuBarh  ee | [IP6.3. ymeHue onepupoBaTh MOHATHSIMU: pallMOHAIbHbIE,
BCECTOPOHHE; UppalMOHAIIbHBIE, MIO0Ka3aTeNbHbIE, CTETEHHBIE,
MP 02. ycraHaBnuBaTh CYLIECTBEHHBIH NPU3HAK WM | JOrapupMHUUECKUe, TPUTOHOMETPUYECKHUE YpaBHEHUS U
OCHOBaHUSl JUId CpaBHEHHS, Kilaccu(UKalMu U | HEPAaBEHCTBA, UX CUCTEMBI;

0000111eHus; [1P6.4. ymeHue omnepupoBaTh MOHATUAMU: (QYHKIIHS,
MP 03. onpenensiTh LeNu eATEILHOCTH, 3aJaBaTh | HEMpPEepbIBHAS (YHKIMSA, MPOU3BOJHASA, TEPBOOOpa3Hasi,
rapamMeTpbl U KPUTEPUU UX TIOCTHKEHUS; ONpeIeTICHHBIN NHTErpajl; yMEHUE HaXOIUTh IPOU3BOHBIC
MP 04. BBISBIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B | DIIEMEHTAPHBIX  (DYHKIMH,  HCMHOJB3YsSd  CIPaBOYHBIC
paccMaTpuBaEMBbIX SIBJICHUSX; Marepuaibl; HUCCIEeNIOBaTh B MPOCTEHIIMX  CiIydasx

MP 06. BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTh, | QYHKIIMM HAa MOHOTOHHOCTb, HaxOJUTh HauOOIbIINE U
OLIEHUBATb  COOTBETCTBHE  PE3YyNbTAaTOB  LEJAX, | HAMMEHBIINE 3HAYeHUs (QYHKUUH; CTpOUTh rpaduku

OIICHUBATHb PUCKaA HOCJ'ICI[CTBI/Iﬁ JACATCIIBHOCTH, MHOT'O4YJICHOB C HUCITIOJIB30BaAHHUEM arrapara
MP 08. pa3BuUBATb KPCATUBHOC MBINUJICHUC IIPU | MATEMATUYICCKOI'O aHAJIN3a, MIPUMCHATH IIPOU3BOJHYIO ITPU
PEIICHUC )KNU3HCHHBIX HpO6J’IeM; p€miCcHUK 3aJa4 Ha JBHXKXCHHC, PCIIaTb IPAKTHKO-

MP 09. BnaseTh HaBbIKAMHU Y4eOHO-UCCIIEI0BATEIbCKONW | OpPUEHTUPOBAHHBIE 33]aul Ha HAUOOJbIINE M HAUMEHbIIINE
U TPOEKTHOM JEITEIIBHOCTH, HABBIKAMM pa3pEIIEHUs | 3HAYEHHUs, HA HaXOKJIECHUE ITyTH, CKOPOCTH U YCKOPEHNS;
npoOiewm, ITP6.5. ymeHue onepupoBaTh MOHSATHSIMHU: pallMOHaJIbHAs




MP 14. BbISIBISATh NPUUYUHHO-CICICTBEHHBIE CBSI3U W
aKTyaJlM3UpoBaTh 3ajady, BbIIBUIATh THUIIOTE3Y €€
penieHus, HaXOAUTh APTyMEHTHI I JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh NapaMeTpbl U KPUTEPUHU
peuieHus;

MP 15. aHanu3upoBarh MOJIYYEHHBIE B XOJI€ PELICHMS
3a/aud, pe3ysbTaTbl, KPUTUYECKH OLIEHUBATh HUX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

MP 18. yMeTh IEpEHOCUTH 3HAHUS B [I03HABATEIBHYIO U
MIPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

MP 19. ymeTb HUHTErpupoBaThb 3HAHUS W3 PA3HBIX
MpeIMETHBIX o0IacTei;

MP 20. BwiEBUTaTh HOBBIE UJEH, Ipejyiarath
OpPUTHHAIIbHBIC TOAXO0/€ U PEIICHUS], 1 CIIOCOOHOCTh MX
HCIIOJIB30BAaHNUS B II03HABATEIBHOM M  COLMAIBHOU
MIPaKTHKE.

byHKIMS, MOKa3aTenbHass (QYHKIMS, CTCTICHHAs (PyHKITUS,
JorapupmMuyecKas byHKIHA, TPUTOHOMETPHUUECKUE
byakuun, odbpaTtHoe (PYHKIIMU; YMEHHE CTPOUTH Tpaduku
U3YYEHHBIX (DYHKIUI, HCIONB30BaTh TrpaduKu IpH
M3YYEHHUU TMIPOLIECCOB M 3aBUCHMOCTEH, MpH pELICHUH
3aJjad W3 JpYrux Y4eOHBIX TpEeJAMETOB M 3a1ad U3
peasibHOM KU3HU; BBIpaKaTh (QOpMyJIaMH 3aBUCHUMOCTH
MEX/y BEIMYHMHAMU;

[1P6.6. ymeHue pemiath TEKCTOBBIC 3a7a4d Pa3HBIX THIIOB
(B TOM yHCIie Ha IPOILCHTHI, J0JIM M YacTH, Ha JBU)KEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJOTH, 3aJa4d U3
o0nacTd  ympaBleHHWS  JIMYHBIMH W CEMCHHBIMH
¢buHaHCaAMM);  COCTaBIATH  BBIPAXKEHUS, YPaBHEHHS,
HEpaBEHCTBA M UX CHCTEMBl 10 YCIOBHIO 3aJauH,
UCCIIEIOBaTh  TOJNyYEHHOE pelIeHHEe U  OICHHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[1P6.7. ymeHuWe omepupoBaTh TOHATUSAMHU: CpEAHEE
apumernyeckoe, MennMaHa, HauOOJbIIEe M HAaUMEHbIIEE
3HAYEHUS, pa3Max, IAUCIEPCHs, CTaHJAPTHOE OTKIOHEHHE
YHCIOBOTO HA0Opa; YMEHHE U3BIIEKATh, HHTEPIPETUPOBATH

uHpOpMalMIO, TpeACTaBIeHHYI0O B  Tal0iMmax, Ha
auarpammax, — rpadukax, — OTpaXarwlIlylo  CBOMCTBa
pEaIbHBIX  NPOLECCOB M SIBJIEHUH;  IPEACTaBIATh
uHpOpMaIMI0O C TIOMOIIBIO Ta0NHWII W JUarpamm;

UCCIIEN0BATh CTATUCTUYECKUE [aHHBIE, B TOM YHCIE C
NPUMEHEHUEM TIpaUUYeCKuX METOJOB M 3JIEKTPOHHBIX
CPEJCTB;

ITP6.8. ymeHue omnepupoBaTh MOHATHAMM: CIIydaiHbIHI
ONBIT W CIIy4ailHO€ COOBITHE, BEPOSITHOCTHh CIy4alHOTO

CO6LITI/I}I; YMCHUC BBIYUCIIATH BCPOATHOCTDH C
HUCITIOJIB30BaHHUEM Fpa(l)I/IquKI/IX MCTOHOB; IMPUMCHATH
(bOpMYJ'ILI CJIOKCHUA U  YMHOXKCHHA BepOHTHOCTCﬁ ,

KOMOMHATOpHbIE (aKThl U (POPMYIIBI IPHU PEIICHUU 33]1aY;




OLICHMBATh BEPOSITHOCTU PEATBLHBIX COOBITHIL; 3HAKOMCTBO
CO Ciy4yallHBIMM BEJIMYMHAMU, YMEHHE MPHUBOJUTH
IpUMephl MPOSABIEHUS 3aKOHA OONBLIMX YHCET B
MPUPOIHBIX U OOIICCTBEHHBIX SIBICHUSX;

I1P6.9. ymeHue onepupoBaTh MOHATHSAMU: TOUYKA, MpsMas,
IJIOCKOCTB, IIPOCTPAHCTBO, JIBYT'paHHBIN yrodi,
CKpELIMBAIOIINECS MpsIMBIE, napajieIbHOCTh u
MEePHEHIUKYISIPHOCTD MPAMBIX U MJIOCKOCTEH, YTOJI MEXKIY
MNPSAMBIMHU, YIOJl MEXAY HOpsIMOM M IIJIOCKOCTBIO, YTrOJl
MEXy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH,
paccTostHUE MEXAY MPSAMBIMH, PpACCTOSTHUE  MEXKIY
IJIOCKOCTSIMU; YMEHUE UCIIOJIH30BaTh MPHU PEIICHUH 3aa4
M3Y4YeHHbIE (AKThl W TEOPEeMbl IUIAHUMETPUM; YMEHHE
OILICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
[1P6.10. ymeHue onepupoBath MOHATUIMU: MHOTOTPAHHUK,
CEYeHHE MHOTrOrpaHHMKaA, KyO, mapajuiesenunes, npusma,
nupamuia, GuUrypa U MOBEPXHOCTh BpallleHUs, LUIHHID,
KoHyc, mmap, cdepa, cedeHuss (UTYpPHI BpaIICHHS,
IUIOCKOCTh, Kacawomiasics cdepbl, IWIMHAPA, KOHYCA,
IJIOMIA b TOBEPXHOCTH NHUPaMUIbI, MPU3MBI, KOHYCa,
HUAJTUHAPA, IUIOIIAb cdepsl, 00BeM Kyo0a,
MIPSIMOYTOJIBHOTO TapajuieNienuIeia, TUPaMUIbl, TPU3MBI,
HWIMHIpa, KOHyca, IIapa; yMeHHe  U300paxarhb
MHOTOTPAaHHUKU W TIOBEPXHOCTH BPAIICHUS, UX CEYCHHS OT
PYKH, C TIOMOIIbK) YEPTEKHBIX HHCTPYMEHTOB W
AIIEKTPOHHBIX CPEJICTB; YMEHHUE PAclO3HABATh CUMMETPHIO
B TIPOCTPAHCTBE;, YyMEHHUE paCMO3HaBaTh MPaBUIIbHBIE
MHOT'OTPaHHUKY;

I1P6.11. ymeHue omnepupoBaTh MOHATUSMHU: JIBUKEHHE B
MPOCTPAHCTBE, TMOAOOHBIE (UTYpBI B MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIIEHUE IUIOMIAACd MOBEPXHOCTEN U
00beMOB MOJOOHBIX GUTYP MIPH PEIICHUN 33]1aY;

I1P6.12. ymeHue BBIYMCIATH T'€OMETPHUUECKHE BEITMYHMHBI




(mmuHa, yroii, Tomaab, o0beM, IUIOMAAh TTOBEPXHOCTH),
UCTIOJB3Ys U3yYCHHBIE (DOPMYIIBI U METO/IBI,

I1P6.13. YMEHHE OIEepUpPOBATH MOHSITUSIMU:
IPSIMOYTOJIbHAs CUCTEMa KOOPAMHAT, KOOPJAUHATHI TOUKH,
BEKTOp, KOOPJMHATHI BEKTOPA, CKAJSIPHOE IPOU3BEICHHUE,
YroJl MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEJICHUE
BEKTOpa Ha 4YMCJIO; HAXOAUTh C IOMOILBIO H3YyYEHHBIX
dbopMy1 KOOpAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXy ABYMS TOUKAMU;

I1P6.14. ymeHnue BbIOMpPATh NOAXOMSAIINNA H3YyYEHHBIN
METOJ e pereHus 3ajauu, pacrio3HaBaThb
MaTeMaTHueckue (akThl M MaTeMaTHYeCKHe MOJIENH B
HOPUPOJHBIX U OOIIECTBEHHBIX SBJIEHHSX, B HMCKYCCTBE;
YMEHHE MPUBOAUTH MPUMEPHl MaTEMATUUYECKUX OTKPBITUI
POCCHIICKOM U MUPOBOW MaTeMaTUYECKOU HAyKH;

[1Py.1. ymeHue omepupoBaTh MOHATHSAMU: OIPEAEICHUE,
aKkcuoMa, Teopema, CIJIeICTBUE, CBOICTBO, IpHU3HAK,
JI0Ka3aTeIbCTBO, PAaBHOCUIIbHBIE (DOPMYITHPOBKH; yMEHHUE
dopmynupoBate ~ Oo0paTHO€ M IPOTUBOINOJIOXKHOE
YTBEPKACHUE, NPUBOJUTH IMPUMEPHI U KOHTPIPUMEDHI,
UCIIOJIB30BaTh ~ METOJ  MareMaTHU4eCKOM  WHIYKIWH;
IIPOBOAMTH JOKa3aTeNIbHbIE PACCYKIEHHUS NpPU PELICHUH
3ajad, OLICHMBATh JIOTUYECKYIO IIPABUJIBHOCTD
pacCyXJIeHUH;

[IPy.2. ymeHue omepupoBaTh IOHATUSAMHU: MHOKECTBO,
MOJIMHOXKECTBO, OMNEPALMM HaJ MHOXXECTBAMU; YMEHHE
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juis
ONMCAHHS pEAIBHBIX IMPOLECCOB M SBICHUA U IIpH
pellleHnn 3aJady, B TOM 4YHUCJIE U3 JPYIHMX Y4eOHBIX
IIPEIMETOB;

[1Py.3. ymeHue omnepupoBaTh MOHSITUAMHU: Tpad, CBIZHBIM
rpad, 1epeBo, UK, rpad Ha IUIOCKOCTH; yMEHHE 3a/1aBaTh
W OomuchiBaTh  rpadbl  pa3IuyHBIMU  crocobamu;




UCIOJIb30BaTh Tpadbl P pEILICHUH 3aa4;

[1Py.4. ymeHue CBOOOJHO OINEPUPOBATH MOHATUSIMHU:
COUeTaHWe, IIEPECTAHOBKA, YHCJIO COYETAaHWM, YHCIIO
nepecTaHoBoK; OumHOM HpIOTOHA; yMeHHE HPUMEHSTH
KOMOMHATOpHbIE (AKTBI M PACCYXKACHUSA U1 PELICHUS
3a1ad4;

IT1Py.5. ymeHue omnepupoBaTh MOHSATUAMHU: HaTypalbHOE
YHCII0, LIETI0€ YUCIIO, OCTATOK 110 MOAYIIIO, PAllMOHAIBHOE
YKCJI0, UPPALMOHAIBHOE YHACII0, MHOYKECTBA HATypaJlbHbIX,
LENIbIX, PAlMOHAIBHBIX, AEUCTBUTEIbHBIX YMCEN; YMEHHE
UCIOJIb30BaTh IPU3HAKU JI€IUMOCTH, HAUMEHBIINN OOLIHiA
JIeNUTENb W HauMEHbIllee OOlee KpaTHOE, aJrOpUTM
EBxinaa npu peleHuy 3a1ad; 3HakOMCTBO C Pa3IMYHbIMU
MO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS;

[1Py.6. ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMHU:
CTENEHb C LEJIbIM II0KAa3aTeleM, KOPEHb HaTypajlbHOU
CTEIEHM, CTEIIEHb C PAllMOHAJIBHBIM I10Ka3aTeIEM, CTEIIEHb
C  JIGHCTBUTENIBbHBIM  (BELIECTBEHHBIM)  IIOKa3aTejeM,
jgorapupM  yHciaa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOTO YUCIIA;

[T1Py.7. ymeHue omnepupoBaTh MOHATHAMU: TOXJIECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, YPaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHMH M  HEPaBEHCTB,
PaBHOCUJIBHOCTh YpPaBHEHMM, HEPABEHCTB U CHUCTEM,
paloHalbHBbIE, UppalOHAIILHBIE, MIOKa3aTENIbHBIE,
CTEEHHbIE, JIOrapu(MUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHHUs, HEPABEHCTBA W CHCTEMbI; YMEHHUE peulaTh
YPaBHEHHs, HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO
pa3IMYHBIX MPUEMOB; pellaTh YpaBHEHMs, HEPABEHCTBA U
CUCTEMBI C IapaMeTpoOM; IPUMEHATb  YPAaBHEHMS,
HEPAaBEHCTBA, UX CHCTEMBI JIJISl PELIEHUS] MaTeMaTHYECKUX
3ajJlay M 3a/1a4 U3 pa3IMyHbIX 001acTel HAyKu U pealbHOM
KHU3HU;




[1Py.8. ymeHue CcBOOOJHO OMNEPUPOBATH TOHATHUSIMH:
rpaduk QyHKIUMH, oOpaTHas QYHKIUS, KOMITO3HIIHS
byHKUMA, JTUHEHHAsS (QyHKIMSA, KBaapaThyHas (QYyHKIUS,
CTCTICHHAS byHkuns C  LeNbIM  IOKa3aTeleM,
TPUTOHOMETPHYECKHE byHKIUY, oOparHbIe
TPUTOHOMETpPUYECKHE  (QYHKIMHM, TIOKa3aTelbHAas U
norapudmudeckas (GyHKIHH, YMEHHE CTPOHUTH TrpaduKu
GyHKIUH,  BBIMONHATH  IpeoOpazoBaHuss  TrpadUKOB
byHKIIHIA;

YMEHHUE HUCIOJIb30BaTh rpaduku (QYHKIUH A HU3ydeHUs
MPOLIECCOB W 3aBUCUMOCTEH NIpU pELICHUH 3a1ad U3
JIPYrHX YYeOHBIX MPEAMETOB W W3 pPeaTbHOW >KU3HH,
BbIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIMYUHAMU;
YMEHHE CBOOOIHO OINEPUPOBATH TMOHATHAMHU: YETHOCTh
GyHKIIUM, TMEPUOJUYHOCTh (PYHKIHMH, OTPAaHHMYEHHOCTH
(GYHKIIUY, MOHOTOHHOCTh (DYHKIIHH, YKCTPeMyM () yHKIIHH,
HauOoJblllee W HaUMEHblee 3HAueHHUs (QYHKIUU Ha
MPOMEKYTKE; YMEHHUE IMPOBOANUTH HCCIECTOBAHNE QYHKIINH;
YMEHHE HCIOJIb30BaTh CBOMCTBA U rpadpuku GyHKIUHI IS
pelIeHns ypaBHEHH, HEPaBEHCTB M 3a]1a4 C TapaMeTpaMH;
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOYECTBa
pELIEHUI ypaBHEHUA, HEPABEHCTB M UX CUCTEM;

[1Py.9. yMmenue cBOOOJHO ONEPUPOBATH MOHITHUSIMH:
MOCJIeIOBATENbHOCTD,  apudMeTHueckass  mporpeccus,
reoMeTpuyecKass Mporpeccusi, OECKOHEYHO YOBIBaroIias

reoMeTpuyecKas IIPOTPECCHS; YMCHHE 3aJaBaTh
MOCHIEAOBATENBHOCTH, B TOM 4YHCI€ C IIOMOILUBIO
PEKYpPPEHTHBIX (HOpMYIT;

[1Py.10. yMEHHE OIIEpUPOBATH MOHATUSAMU:

HENPEePbIBHOCTh (DYHKIIMH, aCUMIOTOTHI rpaduka GyHKIUH,
nepBasi ¥ BTOpas MPOU3BOAHAS (PYHKIIMH, T€OMETPUUECKHIMA
U (U3MYECKHi CMBICT MPOM3BOJHON, NepBOOOpasHasdi,
OTNpEJICNICHHBI MHTErpall; yMEHHE HaXOAWTh AaCHMIITOTHI
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rpapuka QYHKIOUM; YMEHHE BBIUHCIATH IPOU3BOIHBIC
CYMMBI, TpPOU3BEACHHUS, YAaCTHOTO U  KOMIIO3UIUH
GyHKIMA, HAXOAUTH YpaBHEHHE KacaTeNbHOH K Tpaduky
byHKIUY;

YMEHHE HCIIOIb30BaTh MPOU3BOJHYIO Ul HCCIEIOBAHUS
GyHKUMH, Ui HAXOXKICHUS HAMIIYYIIEro peIleHus B
NPUKIAJHBIX, B TOM YHCIIE COIHAIBHO-?)KOHOMHUYECKHX U
¢usnueckux 3amadax, IS ONpENeNIeHHs CKOPOCTH U
YCKOpEHHS; HaXOAWUTh IUIOMAAM M 00BeMbl (uryp c
MIOMOIIBIO UHTETpaa; MIPUBOANTH IpUMEPHI
MaTeMaTU4eCcKOro  MOJEIUPOBAHUS  C  IOMOIIBIO
Qg epeHInaIbHbIX yPaBHEHUH;

[1Py.11. ymeHue onepupoBaTh MOHATUSAMH: KOMIUIEKCHOE
YHCII0, COMPSHKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb H
apryMeHT  KOMIUIEKCHOrO  uyucia, ¢Qopma  3ammcu

KOMILIEKCHBIX qucesn (reomerpuyeckas,
TpUTOHOMETpHYECKass W anreOpauyeckas);  yMeThb
IIPOU3BOJIUTH apupMeTHYEeCKHe NeicTBUs c
KOMIUIEKCHBIMM ~ YHCJIAMU; MPUBOAUTH  IPUMEPHI

MCTIOJIb30BAHUST KOMIUIEKCHBIX YHCEIT;
[TPy.12. ymeHue cBOOOAHO ONEPUPOBATH MOHATUSIMHU:
cpenHee apudmeTudeckoe, MeauaHa, HauOOIbIIEe WU
HalMEHbIIIee 3HAYeHUs, pa3Max, JAUCIEpPCHsi, CTaHAapTHOE
OTKJIOHEHHUE ISl ONHMCAHHs YHCIIOBBIX JAaHHBIX, yMEHHE
UCCIIeIoBaTh CTAaTHUCTUYECKHE JaHHblE, B TOM 4YHCIE C
NpUMEHEHHEM Tpa@UIecKuX METOJOB M AJIEKTPOHHBIX
cpenctB;  rpadUYecKH  HCCIEIOBaTh  COBMECTHEBIC
HaOJIIOZEHUST C TIOMOIIBIO JTUAarpaMM pacCEeUBaHHUS MU
JIMHEWHOM PETrpeccuu;

[T1Py.13. yMmeHue HaXOAUTh BEPOSATHOCTH COOBITHH C
WCTIOJIb30BaHUEM TpaUIECKUX METOJIOB; MPHUMEHSTH IS
pemieHus 3a1a4  (GOpMYJIBl CIOKEHUS M YMHOXKEHUS
BEPOATHOCTEH, (HOPMYILy MOJHOM BEPOSITHOCTH, GOpMyITy
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bepuymnu, komOuHatopHbie (GakThl W (OPMYIIBL
OLICHMBAaTh BEPOSITHOCTU pEAJIbHBIX COOBITUH; YMEHHE
OIEpUPOBaTh  IOHATHAMM:  CIy4yailHas  BEJIMYMHA,
pacrpeneieHue BEPOSITHOCTEM, MaTeMaTH4eCcKoe
OXHMJAHUE, JHUCIEPCHs M CTaHJApPTHOE OTKJIOHCHHE
CIlyuallHOH BeNWYHMHBI, (YHKIMM paclpeesieHuss H
IUIOTHOCTHU pPaBHOMEPHOTO, IIOKa3aTeIbHOI0 u
HOPMAJIbHOI'O  pacHpe/esieHuii; yMEHHME HCII0JIb30BaTh
CBOMCTBA U3YYEHHBIX PACHPENCIICHUN Ul PEILEHUS 3a/a4;
3HAKOMCTBO C NOHSTHUSIMU: 3aKOH OOJIBIIIMX YMCEJI, METO/IbI
BbIOOPOYHBIX ~ HCCIEIOBaHMN;  yMEHHE  NIPUBOJIUTH
IpUMEpPHl  MpPOSABIEHUS 3aKOHAa OOJBIIMX YHCET B
HPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

[1Py.14. ymeHue CcBOOOJHO OIEPUPOBATh MOHSITUSIMMU:
TOYKa, MpsiMasi, INIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKUM YroJl, JABYI'PAaHHBIA YIOJI, TPEXTPaHHBIM yToOJ,
IIEPECEKAIOIINECS, MAapaJUICNIbHBIE W CKpELIMBarOLIMecs
IpsIMbl€, apaJIEIbHOCTD U NEPIEHANKYISIPHOCTD IPSIMbBIX
U IUIOCKOCTEH, Yrojd MEXIy HpSIMBIMH, YIOJl MEXIY
OpsIMOM M IUIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSIMY;
YMEHHME HCIOJB30BaTh NPU PEUICHUM 3a]a4 W3YyYEHHBIC
GakThl ¥ TeopeMbl IUIAHUMETPUHU; YMEHHE OlIEHUBATh
pasMeppl OOBEKTOB B OKpYXKAaIOIIEM MHpE; YMEHHUe
ONEepUpOBaTh  MOHATHSMH:  MHOTOTPAHHUK,  CEUYEHHE
MHOIOTpaHHMKA, IPAaBUIbHBIA MHOTOIPAaHHUK, IpHU3Ma,
nupamMua, ¢Gurypa ¥ MOBEPXHOCTh BpallleHUs, LUIMHID,
KOHyC, Imap, cdepa, pa3BepTKa IOBEPXHOCTH, CEYECHMUS
KOHyCa U LWJIMHJpA, apajlIeIbHbIE OCU WA OCHOBAHHIO,
CeYeHHWe Iapa, IUIOCKOCTh,  Kacamomasicsi  cdepsl,
LWIMHIpA,  KOHYCa;  YMEHHE  CTPOMTb  CEYECHHE
MHOTOTpaHHHUKa, U300pa’kaTh MHOTOTPAHHUKH, QUTYPBI U
MIOBEPXHOCTU BpAIEHUS, UX CEYEHUsA, B TOM YHUCIE C
MOMOUIbIO DJIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSThH
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CBOWMCTBA TIEOMETPUYECKUX (UIYp, CaMOCTOSATENIBHO
dopMynupoBaTh  ONpeneNeHusT  u3ydaemblx  uryp,
BBIIBUIaTh TUIIOTE€3bI O CBOWCTBAX M  IPU3HAKaX
reOMETPHUECKUX (HUTyp, OOOCHOBHIBATh MIIM ONPOBEPraTh
UX; YMEHME IpPOBOAUTH Kiaccupukanuro ¢Guryp 1o
pa3NUYHBIM  TPU3HAKaM, BBIMOJHATE  HEOOXOIUMBIE
JIOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

[1Py.15. ymeHue CcBOOOJHO OIEPUPOBATH HOHSITHUSIMMU:
miomanas (Gurypsl, o0beM GUTYphl, BEIMYMHA YIJIa,
paccTosiHHEe OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY
OPSMBIMH, PAcCTOSIHUE MEXAY IUIOCKOCTSAMH, IUIOINAIb
chepbl, IUIOMAAs TOBEPXHOCTH MNHUPAMUBI, IPH3MBI,
KOHyca, LWIHHApa, 00BeM Ky0a, NPSIMOYTOJIBHOIO
napajielienunena, MHPaMUAIbl, TPU3MBI,  HWIMHIPA,
KOHyCa, Iapa; yMEHUE HAaXOIUTh OTHOLICHHE OOBEMOB
No00HBIX QUTYD;

[1Py.16. ymeHue cBOOOJHO OIEPUPOBATH MOHITHUIMHU:
JIBIDKCHUE, TapaJUIebHBIA MEpPeHoC, CHUMMETpHUs Ha
IUIOCKOCTH U B NPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHe
noao0usi, MoaoOHbIe (UTYPHI; YMEHHE paclo3HaBaTh
paBHbIE M TOJOOHBIE (UTYPBI, B TOM YHUCII€ B MIPUPOJE,
UCKYCCTBE,  apXUTEKType;  YMEHHE  HCIIOJIb30BaTh
reOMETPUUYECKUE OTHOILIEHHs, HAXOIUTh I'€OMETPUUYECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOLAadb, 00bEM) MPH PELICHUH
3ajjad M3 JpPYrux Yy4eOHBIX MPEeIMETOB M U3 pealbHOM
KHU3HU;

[1Py.17. ymeHue cBOOOJHO OIEPUPOBATH MOHATHSIMHU:
NpSMOYTOJIbHAsE CUCTEMa KOOPJMHAT, BEKTOP, KOOPIMHATHI
TOYKH, KOOPAWUHATHI ~ BEKTOpa, CyMMa  BEKTOPOB,
MPOM3BECHNE BEKTOpa Ha YUCIIO, PA3IOkKEHUE BEKTOpa 10
0asucy, CKaJISIPHOE IPOU3BEICHNE, BEKTOPHOE
NPOM3BEACHUE, Yrold MEXIy BEKTOpaMH; yMEHHe
WCTIOJIF30BAaTh BEKTOPHBIA M KOOPIWHATHBIA METOX JUIs
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peLIeHHs] TEOMETPUYECKUX 3a1a4 U 3a/1a4 IPYTUX y4eOHBIX
IIPEIMETOB; ONIEPUPOBATh NOHATUAMHU: MaTpuLa 2x2 u 3x3,
ONpENCIUTENb  MATPHULBl, TE€OMETPUYECKUH  CMBICI
OIIPEIETIUTEINS;

[TPy.18. ymeHue MmoaenupoBaTh peajlbHble CUTyallUHd Ha
A3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKCHMS, YPaBHECHMUS,
HEPABEHCTBA M MX CHCTEMBl II0 YCJIOBHIO 3a/adyH,
HCCJIEN0BATh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
amnmapara anreOpbl, HMHTEPIPETUPOBATh  IMOJYUYCHHBIH
pe3ynbTaT; CTPOUTh MAaTEMAaTUYECKUE MOJCIIH € IIOMOIIBIO
TrEOMETPUUYECKUX TOHATUN U BEIUYMH, PELIATh CBSA3AHHBIE
c HUMH IIPAKTUYECKHE 3a/1a4u; COCTaBJIATh
BEPOATHOCTHYIO MOJIETIb " UHTEPIPETUPOBATH
IIOJIy4EHHBIM pe3yJbpTaT; peuiarb IPUKIAAHBIE 3a7a4d
CpPEICTBAMM MaTe€MaTHYECKOr0 aHajlu3a, B TOM YHUCIIE
COLMABHO-9KOHOMHUYECKOTO U (PU3UIECKOTO XapaKTepa;
[1Py.19. ymenue BbIOMpaTh MOAXOMALIMN METON Ui
peuieHus 3a7a4y; MOHUMaHUE 3HaYMMOCTH MAaT€MAaTHKU B
U3y4EHUM NPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB U
SBJICHUM; yMEHHME pACIIO3HABaTh IIPOSIBICHUE 3aKOHOB
MaTe€MaTUKU B HUCKYCCTBE, YMEHHUE NPUBOIUTH IMPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITHA POCCHUMCKOM M MHPOBOM
MaTEeMaTUYeCKOU HayKu

OK 2. Ucnosb30BaTh
COBpPEMEHHBIE CpeIcTBa
MOMCKA, AaHAJIN3A H
HHTEpPNpPeTANHA
uHopmanuu, u
HHpopManMOHHbIE
TeXHOJIOTHH LISl
BBINOJTHEHHS 32124
npo¢eccCuOHATBLHOM
AeATeJbHOCTH

JIP 33. c(hopMUPOBAHHOCTH MHPOBO33pPEHUS
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha
Iuanore  KyjnbTyp, CIIOCOOCTBYIONIETO  OCO3HAHHE
CBOETO MECTa B MOJHUKYJIHTYPHOM MHDE;

JIP 34. coBepiIeHCTBOBAHUE SI3BIKOBOW M UNTATEIBCKON
KyJIbTypbl KaK CpEeACTBAa B3aUMOJCHCTBUS MEXIY
JIIOJIBMU U TIO3HAHUS MUDA;

JIP 35. oco3HaHWE IIEHHOCTH HAYYHOH NESITEIbHOCTH,
TOTOBHOCTh OCYHIIECTBIISITh MIPOEKTHYIO u

[1P6.5. ymenue omnepupoBaTh MOHSITHSIMU: PallMOHATbHAS
GbyHKLUS, MOKa3aTeNbHass (YHKIUS, CTENEeHHas (yHKLuS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkunu, oOpaTHble (PYHKIMH; YMEHHUE CTPOUTH rpaduku
U3YYEHHbIX (YHKIUH, HUCHONB30BaTh Trpapukd Mpu
WU3Y4YEHHH TIPOLIECCOB M 3aBUCUMOCTEH, IPHU PpEUICHUH
3aja4 M3 JIpyruX Y4YeOHbIX MpPEAMETOB M 3aJad H3
peanbHOM JKU3HHU, BBIpakaTh (OpMyJIamMH 3aBUCHUMOCTH
MEXly BeJINYMHAMU;

IIPy.7. yMeHHe oOmnepupoBaTh MOHATUSAMHU: TOXKIECTBO,
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HCCIIEIOBATENbCKYIO  J1€ATEIbHOCTh
WJIU B TPYIIIE.

MP 21. BnageTh HaBbIKAaMH TOJIYYCHHS WH(DOpMAIIUU U3
HWCTOYHUKOB  pPa3HbIX  THUIIOB, CaMOCTOSTEJILHO
OCYILECTBISITh IOUCK, AaHalu3, CHCTEMaTU3alUI0 U
UHTEprpeTanuss WHPOPMAIUU Pa3INYHBIX BHJIOB U
(dbopM npencTaBiIeHUS;

MP 22. co3maBath TEKCTHI B Pa3iMUYHBIX (opmarax c

WHIUBUTyJTBHO

y4eToM Ha3HadeHus HMHQOpMANMU U IIETCBOM
ayJAUTOpUH, BbIOMpast ONITUMAIIEHYIO bopmy
NPEACTaBICHNS ¥ BU3yaJIH3allny,

MP 23. oueHuBaTh JIOCTOBEPHOCTH, JIETUTUMHOCTD

nH(pOpMaIUU, €€ COOTBETCTBHE IIPABOBBIM U MOPAJIBHO-
ATUYECKHM HOPMAaMHU;

MP 24. ucnonp3oBaTh cpencTtBa MH(POPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX ~ TEXHOJIOTUA B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OpPraHU3allMOHHBIX
3ama4 ¢ coOMoJieHueM TpeOOBaHHW IPTOHOMHUKH,
TEXHUKU 0€30MacCHOCTH TUTHEHBI, pecypcocOepeKeHu s,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIOHHOM
0C30IMacHOCTH;

MP 25. BnaneTs HaBbIKAMU PACIO3HABAHHS WM 3aIlUTHI
uHpopManuy, UH(POPMAITMOHHON 6e30macHOCTH
JINYHOCTH

TOXKICCTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHHA W  HEPaBEHCTB,
PaBHOCWIILHOCTh ~ yPaBHCHUH, HEPABCHCTB U  CHCTEM,
panroHaIbHbIE, UppanroHaIbHbIE, roKa3aTeJbHbIE,
CTCIIEHHBbIC  JIoTapU(MUYECKUE, TPUTOHOMETPUUYECCKHE
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBl; YMETh pelaTh
YpaBHEHHsI, HEPAaBEHCTBA W CHCTEMBl C IOMOIIBIO

Pa3IMYHBIX MPUEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBl C TapamMeTpoM; TPUMEHSITh YypaBHECHHS,
HEPaBEHCTBA, UX CHUCTEMBbI JUUIsl PEIICHUS MaTeMaTHYECKUX
3a7a4 ¥ 3a7a4 U3 pa3In4HbIX 00IacTell HayKu U peabHOM
KHU3HH,

[1Py.16. ymeHue CcBOOOJHO OIEPUPOBATH MOHATHUIMHU:
JIBIDKCHUE, TapajUIeNIbHBId TEPEeHOC, CHUMMETpHs Ha
IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
no00us, moo0HbIe GUTYPBI: YMETh PACIIO3HABATH PABHBIC
U 110J00HBIe (UTYpPHI, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE,
apXUTEKType; YMEThb HCIIOJIB30BaTh TI'E€OMETPUUECKUE
OTHOUICHUS, HAXOJUTh TEOMETPHYECKIE BETMYMHBI (ITUHA,
yroJ, miomajas, 00beM) MpH PELIEHUN 3aJad U3 JAPYrux
y4eOHBIX IPEMETOB U U3 PEANBbHOM KU3HU

OK 3. Il.ianupoBars u
peau3oBbIBATH
co0CTBEHHOE
npogeccuoHaIbHOE H
JIMYHOCTHOE Pa3BHTHE,
NpeANPHHUMATEIbCKYI0
AeSITeJIbHOCTH B
npodgeccuoHaIbLHOM cdepe,
HCIO0JIB30BATH 3HAHHUS 110

JIP 12. copmupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUSA
ATUYECKOTO MTOBEJCHUS;

JIP 13. cHocoOHOCTH OLIEHWBAaTh CHUTYalldl0 W
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

JIP 14. oco3HaHue JWMYHOTO BKJaJa B MOCTPOCHUE
YCTONYHMBOTO OYIYIIETO;

JIP 15. OTBETCTBEHHOE OTHOIIEHUE K CBOMX POJIUTEISAM
u (WiIM) Opyrue 4djeHaM CEeMbH, CO3/IaHMI0 CEMbU Ha

ITP6.3. ymMeHHe onepupoBaTh MOHATUAMU: pallMOHAJTIBHBIE,
UppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
JorapupMHUUECKUe TPUTOHOMETPUUYECKHE YpaBHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

I1P6.10. YMEHHE OIIepUPOBATH MOHATUSAMMU:
MHOTOTpaHHUK, ceueHue MHOTOTpaHHUKA, KyO,
napajjieNienunen, Npu3Ma, nupaMuia, ¢urypa u

MOBEPXHOCTh BpallleHUs, IWIMHIpP, KOHYyC, IIap, cdepa,
ceueHust (Urypsl BpallleHHs, IIOCKOCTb, KacaroIascs
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¢uHaHCOBOII TPAMOTHOCTH
B PA3JINYHBIX )KH3HEHHBIX
CUTYyaUMAX

OCHOBE OCO3HAHHOTO MPHUHATUSA LIEHHOCTEH CEMEWHOM
JKU3HU B COOTBETCTBMM C TpaguUUsiMUA HaponoB Poccuu;
MP 36. CaMOCTOSITEILHO OCYILIECTBJIISATh
[I03HABATEJIbHYIO JIEATEIBHOCTD, BBISBIISITH IPOOJIEMBI,
CTaBUTb U (OPMYJIHMPOBaTh COOCTBEHHBIC 33JaYM B
00pa3oBaTeNbHOW  NEATETBHOCTH M JKU3HEHHBIX
CUTyalusX;

MP 37. caMOCTOATENbHO COCTaBJIATh IUIAH PELICHUS
npobJeMbl  C¢  y4eTOM  HMEIOLIMXCS  PEecypcoB
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTECHUH;

MP 42. naBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCHUTb
KOPPEKTHUBBI B JIEATEIBbHOCTh, OLICHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIAM;

MP 43. BnajieTh HaBBIKAMH ITO3HABATEIHLHOU PeQIICKCHH
KaK  OCO3HaHMs  COBEPLIAEMBIX  JEUCTBUH W
MBICJIIUTENIBHBIX ~ INIPOLIECCOB, HUX  PE3YJNbTaTOB U
OCHOBAHHUH; HUCMOJIb30BaTh HpUEMBbl pediaexcuu Jyis
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

MP 44. ymeTp OLEHHMBATH PHUCKM M CBOEBPEMEHHO
MIPUHUMATD PELLICHUS 110 UX CHUKECHHUE;

JIP 38. chopMHpOBaHHOCTh BHYTPEHHEH MOTHBAIUH,
BKJIFOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO LEIU H
yclexy,  ONTHMMHM3M  HWHHMIMATUBHOCTb,  YMEHHE
JENCTBOBATh, UCXOI U3 CBOMX BO3MOKHOCTEN;

JIP 39. chopMHpPOBaHHOCTH SMIIATHM, BKIJIIOYAIOIIEH
CIOCOOHOCTh IMOHMMATh 3MOIMOHAJIBHOE COCTOSIHUE

JIpPYIMX, YYHUTBIBAaTb €0 IpU  OCYLIECTBICHUU
KOMMYHHUKAIIMH, CHOCOOHOCTh K COYYBCTBUIO U
COIEPEKNBAHNIO;

JIP 40. cdopMHpPOBAaHHOCTH COIMAIBHBIX HABBIKOB,
BKJTFOYAIOIUX CITOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTUMHU JIFOJIMHU, 3a00THTHCS, TPOSBIATH UHTEpEC U
paspeniaTh KOH(OIUKTHI

chepsl, NIWIMHApPA, KOHYCa, IUIOMIAgh IOBEPXHOCTH
NUPaMU/IbI, IPU3MBI, KOHYCa, HWIMHAPA, TUIOMAab chepsbl,
o0beM  Ky0a, TNPSAMOYTOJIBHOTO  IapajuleNieIHIe/a,
OUPaMU/Ibl, TPU3MBI, [HIMHIPA, KOHYyca, YMEHHE
n300pakaTh MHOTOTPAaHHUKU M TIOBEPXHOCTH BpAICHUS,
UX CEYEHHA OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJCKTPOHHBIX  CPEACTB;  yMETb
pacrio3HaBaThb CHMMETPHIO B IIPOCTPAHCTBE; YMETh
pacno3HaBaTh NPaBHIBHBIE MHOTOTPAaHHHUKH;

I1P6.13. yYMEHHE OIIepUpOBATH MOHATUSMU:
IpSIMOYTOJIbHASI CUCTEMa KOOPJAMHAT, KOOPIUHATHI TOUKH,
BEKTOp, KOOPIUHATHI BEKTOpa CKaISIPHOE MPOHM3BEICHUE,
YroJ MEXIY BEeKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa HAa YHCIO; HAXOIUTh C IMOMOIIBIO H3YYCHHBIX
dopMyn KOOpIAMHATBHI CEPEOUHBI OTpPE3Ka, PACCTOSHUE
MEXy ABYMS TOUKaMHU
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OK 4. D¢ pexTuBHO
B3aMMO/1eiiCTBOBATH H
padoTath B KOJUIEKTHUBE U
KOMAaHj1e

MP 09. BnageTh HaBbIKAMH y4e€OHO-MCCIIEIOBATEIHCKON
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;

MP 30. noHuMarb W HCHOJIB30BATh IPEHUMYIIECTBA
KOMAaHIHOW ¥ MHIMBHYaTbHOIN paboThI;

MP 32. npuHUMATh 1€ COBMECTHOM JEATEIbHOCTH,
OpraHU30BbIBATh M KOOPJMHUPOBATH JEUCTBUS IO €€
JOCTH>KEHHSI; COCTABJIATH IJIaH JEHCTBUM pacpenessTh
poJii C YYETOM MHEHHMM YYaCTHMKOB OOCYXKIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

MP 07. KOOpAMHUPOBaTh W BBIIOJHATH paboOTy B
YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

MP 35. ocymiecTBisTh HO3UTUBHOE CTPATErHYECKOTO
MOBEJCHUE B PA3JIMUYHBIX CHUTYallUAX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

MP 45. npuHuMath MOTHUBBI M apryMEHTHl JIPYIHX
JIIOJIEW MIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;

MP 48. nmpusHaBaTh CBOE MPaBO U MPABO APYTUX JIOACH
Ha OIIHOKHU;

MP 49. pa3BuBarh cnocoOHOCTb IOHUMAaTb MHp C
MO3ULIMH JIPYroro 4eaoBeKa

[1P6.8. ymeHme omnepupoBaTh MOHSATUSMHU: CIYIAMHBINA
OMBIT W CIy4ailHOE COOBITHE, BEPOSTHOCTH CIYYaiiHOTO

COOBITHS; YMETb BBIUUCIISATH BEPOATHOCTh c
UCIIONIb30BaHUEM TpaUUECKUX METOJOB; MPUMEHSTH
bopMyInbl  CIOXKEHUST U YMHOXKEHHUS BEpOATHOCTEH,

KoMOUHATOpHbIE (PaKThl ¥ (POPMYIBI NIPH PEIICHUH 3a/1aY;
OLICHUBATh BEPOATHOCTH PEATBbHBIX COOBITHH; 3HAKOMCTBO
CO CIy4YalHBIMH BEIMYMHAMH, YyMEHHE IPHUBOJHUTH
OpUMepsl  MPOSIBIICHHS 3aKOHa OONBIIMX 4YHCEN B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

[1Py.6. ymeHue CBOOOIHO ONEPHPOBATH HOHATHUIMHU:
CTETIEHb C IIETBIM TI0Ka3aTeleM, KOPEHb HaTypalbHOU
CTETICHHU, CTETICHb C PallMOHAIBHBIM MIOKA3aTeNIeM, CTEIICHb

C  JIEHCTBUTENbHBIM  (BEILECTBEHHBIM)  IIOKA3aTENIEM,
jgorapupM  yHucla, CHUHYC, KOCHHYC M  TaHIEHC
IIPOM3BOJILHOTO YHCIIA;

[T1Py.8. ymeHue CcBOOOJHO ONEPUPOBATH MOHATHIMHU:

rpaduk ¢GyHKIUM, oOpartHas (QYHKOHUS, KOMITO3UIIUS
byHkMi, nuHelHas (QyHKUIUSA, KBaJpaTUdHas (yHKIUS,

CTEIIEHHAs byHKIHMSA € LEIBIM HOKa3aTeseM,
TPUTOHOMETPUYECKHE ¢GyHKLIHY, oOpaTHbIE
TpUrOHOMETpHYeckne  (YHKIUM, I[OKa3aTeiabHas WU
ngorapupmuueckas (QyHKIUHM; yMeTb CTPOUTb TIpaduKH
GyHKIMI  BBINONHATH  NpeoOpa3oBaHUsl  TpapUKOB
byHKIH;

YMEHHE HCIOJb30BaTh Tpapuku (YHKIUN UIsl M3Y4EeHHUS
IPOLIECCOB 3aBUCUMOCTEN TPU PEIICHUN 3aja4 U3
JPYruX y4eOHbIX IPEAMETOB U u3 peaibHON
KU3HU; BBIpaXaTh (OpMyJIaMH 3aBHUCHMOCTH MEXIY
BEJIMYUHAMU;

yMeHHE CBOOOJHO OINEpPUPOBATH MOHITHSIMH: YETHOCTb
GyHKIMU, TMEePUOAMYHOCTh (DYHKIMH, OTPaHUYEHHOCTH
(GYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (DYHKIIHH,
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HauOoJiblllee W HAWMEHbINEe 3HAaueHUs (YHKIUU Ha
MIPOMEXYTKE; YMETh MPOBOAMUTH UCCIIEIOBaHNE (DYHKIINH;
YMEHHE HCII0JIb30BaTh CBOWCTBA U Tpaduku QyHKUUN Ui
pellleHus] YpaBHEHUI, HEPABEHCTB U 3ajjay C apaMeTpaMu;
n300paxaTb Ha KOOPAWHATHOW IUIOCKOCTH MHOKECTBA
peLICHU YPAaBHEHU, HEPABEHCTB U UX CUCTEM

OK 5. OcymecTBJasiTh
YCTHYIO H TUCbMEHHYI0
KOMMYHHUKAI[HIO HA
rocy1apCcTBEeHHOM SI3bIKe
Poccuiickoii ®enepaunu ¢
Y4eToM 0CoOeHHOCTel
COIHAJILHOTO U
KYJbTYPHOI0 KOHTEKCTA

JIP 16. screTnyeckoe OTHOIICHHE K MHUPY, BKIIOYas
ACTETUKY OBbITa, HAYYHOTO U TEXHUYECKOT'O TBOPYECTBA,
CriopTa TpyJa 1 oOIIeCTBEHHBIX OTHOILEHHIA;

JIP 17. ciocOGHOCTh BOCIPUHHMATH PA3IHYHBIC BUIBI
UCKYCCTBA, TPaJULMH U TBOPYECTBO CBOETO M JIPYTUX
HapoJ0B, OILIyLIaTh 3MOLMOHAIBLHOE BO3JCICTBUE
HCKYCCTBA;

JIP 18. yOexJ1IeHHOCTh B 3HAYUMOCTH [UJISl JINYHOCTH U
o0IecTBa OTEUYECTBEHHOTO M MHPOBOTO MCKYCCTBA
STHUYECKUX KYJIbTYPHBIX TpajULUA M HapOIHOIO
TBOPYECTBA;

JIP 19. roTOBHOCTh K CAaMOBBIPaKEHUIO B Pa3HbIX BUJAX
HCKYCCTBa, CTpEMJIGHHUE  HpPOSBIATH  KadecTBa
TBOPUYECKOMN JTUYHOCTH;

MP 26. ocymiecTBIITh KOMMYHHKAIIMM BO Bcex cdepa
KU3HU;

MP 27. pacno3HaBaTb HeBepOalbHbIE CpEJICTBA
oOlIeHMsI, TOHUMAaTh 3HAYEHHE COLHUAIbHBIX 3HAKOB,
pacro3HaBaTh NMPEANOChUIKA KOH(GIUKTHBIX CUTyallui U
CMSTYaTh KOH(IIUKTHI;

MP 29. pa3BepHYTO M JIOTMYHO M3JIaraTb CBOIO TOUKY
3pEeHusl C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

I1P6.7. ymMeHue omepupoBaTh IMOHATUIMH: CpeIHEe
apupMeTHYecKoe, MeAnaHa, HaubOoJblIee W HaMMEHBIIEe
3HA4YeHUs, pa3Max, AUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE
YHCIOBOT0 HabOpa; yMEHUE U3BJIEKaTh, MHTEPIPETHPOBATD
uHpOpMalLMIO, TPEACTaBICHHYIO B  Tabiauuax, Ha
auarpaMmax, — rpagukax, — OTPaKalolIyld  CBOWCTBa
peambHBIX ~ MPOLIECCOB M SIBICHUH;  IPEICTaBIAThH
uHpOpMALIMIO C TIOMOLIbIO TAaONWIl ¥  JUArpaMm;
UCCIIeIoBaTh CTATUCTUYECKHE [aHHbIEe, B TOM YHCIE C
NpUMEHEHHEM TpauyecKuX METONOB U DIEKTPOHHBIX
CPEICTB;

I1P6.9. ymenue onepupoBaTh MOHATUSAMU: TOYKA, HpAMasd,
IUIOCKOCTh POCTPAHCTBO, JIBYIpaHHbII yrod,
CKPEIMBAIOIINECS psIMbIE, napajuieIbHOCTh u
NEePIEHANKYIAPHOCTD MPSAMBIX U IIOCKOCTEH, YroJ MEXIY
NPSIMBIMH, YTOJI MEXIY TNPSMOW H TUIOCKOCTBIO, YTOI
MEX/Y MIOCKOCTSMH, PACCTOSHUE OT TOUKH /10 TIOCKOCTH,
paccTosHHE MEXAY NpPSAMBIMH, pPAcCTOSHHE  MEXIy
IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh MPU PEIICHUH 3aall
u3ydeHHblE (AKTBI M TEOpPEMbI IUIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA

OK 6. IIposBasTh
IpPasIaHCKoO-
NATPHOTHYECKYIO MO3HIHUIO,
JA€MOHCTPHUPOBATH
OCO3HAHHOE MOBe/IeHNe Ha

JIP 02. oco3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB U
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;

JIP 03. npuHATHE TPAAULMOHHBIX HAIMOHAIBHBIX
00III1eYeI0BEYECKUX T'YMaHUCTHYECKUX u
JEMOKPAaTU4YECKUX LIEHHOCTEN;

ITP6.8. ymeHue omnepupoBaTh MOHATHAMM: CIIydaiHbIHI
ONBIT W CIIy4ailHO€ COOBITHE, BEPOSTHOCTH CIy4alHOTO

COGLITI/I}I; YMCThb BBIYUCIIATDH BCPOATHOCTDH C
HUCIIOJIB30BaHHEM rpa(bnqecxnx MCTOHOB; IPUMCHATH
(bOpMYJ'ILI CJIOXKCHUA U  YMHOXKCHUS BepOHTHOCTeﬁ,
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OCHOBeE TPaAUIIHOHHBIX
0011IeYe/I0BeYeCKUX
IEHHOCTEH, B TOM YHCJIe C
Y4eTOM rapMOHHU3ALHUU
MeKHAIIMOHAJIbHBIX H
MeKpeJIUTHO3HbIX
OTHOLIIEHU i, IPUMEHSATH
CTaHIAPTHI
AHTHKOPPYNUHOHHOTO
noBeIeHusl

JIP  04. TOTOBHOCTH HOPOTHUBOCTOSATH  HJACOJOTHU
IKCTPEMH3MA, HaI[MOHAIU3Ma, KceHopoouu,
JUCKPUMHMHAIIMK  TI0  COLMAJIBHBIM,  PEIUTHO3HBIM,

pPacoBBIM, HAIIMOHAJLHBIM IIPU3HAKAM;
JIP 05. roTOBHOCTb BECTH COBMECTHYIO ACATEIbHOCTh B
HWHTEpecax TpaXKTAHCKOro oOOIIecTBa, y4acTBOBATH B
CaMOYIIpaBJICHUU B o0m1eo0pa3oBaTeabHOM
OpraHu3ally U JIETCKO-IOHOIIECKUX OpraHu3aIlusX;

JIP 06. ymeHue B3aMMOJEHCTBOBATH C COILIMAIbHBIMU
WHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIHSIMH U
Ha3HA4YCHHEM;

JIP 07. rOTOBHOCTb K TYMaHUTAPHOM U BOJOHTEPCKOMN
NEeSATEIbHOCTH;

MaTPUOTHYECKOTO BOCTIMTAHHUS:

JIP 08. chopMUPOBAaHHOCTh POCCHICKON TpaKIaHCKON
WUJIEHTUYHOCTH, TAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBA OTBETCTBEHHOCTH Iepes; PoauHON,
rOpJIOCTH 3a CBOW Kpail, cBOK PoauHy, CBOW fA3BIK U
KYJIBTYpY, IPOLLIOE u Hacrosuiee
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

JIP 09. 1EHHOCTHOE OTHOUIEHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY W TIPUPOTHOMY HACIIEIUIO,
MaMSTHUKAM, TpagUIUsAM HapoJI0B Poccun,
JTOCTIKeHHsIM Poccuum B Hayke, HCKYCCTBE, CIIOpTE
TEXHOJIOTUSIX U TPYJIE;

JIP  10. wuneiinas yOeXJAEHHOCTb, TOTOBHOCTh K
cinyxeHuto u 3amure OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;
MP 09. OBJIaJIEHUE HaBBIKAMHU y4eOHO-
HCCIIEIOBATENILCKOM,  MPOEKTHOM W COLIMAJIbHOM
JIEeITECILHOCTU

KOMOWHATOpHBIC (PaKThl ¥ HOPMYIBI IPU PEIICHUH 3a7aY,
OLICHUBATb BCPOATHOCTH PCAJIbHBIX CO6BITI/II71; 3HAKOMCTBO

CO CIy4YalHBIMM BEIMYMHAMHU; YMEHHE IPUBOIMTH
OpUMEpPbl  TPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
HPUPOIHBIX U OOLIECTBEHHBIX SBICHUSIX;

I1P6.13. yMEHHE OIIepUpOBATH MOHATHUSIMU:

MPSIMOYTOJIbHASI CHCTEMa KOOPJIMHAT, KOOPAMHATHI TOUYKH,
BEKTOp, KOOPJIMHATHI BEKTOPA, CKAJSPHOE MPOU3BEICHHUE,
YTOoJ MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHUE
BEKTOpa Ha YHWCJIO; HAXOIUTh C IOMOIIbIO H3yYEHHBIX
dbopMyn KOOpAWHATBHI CEPeIUHBl OTpPe3Ka, PaCCTOSHUE
MEXIYy IBYMS TOUKAMU;

[1P6.14. ymeHue BbIOMpATh MOAXOMSIIMNA W3YUYEHHBIH
METOJ, JUIS perieHus 3aJ1a4H, pacno3HaBaTth
MareMaTthyeckue (aKkThl M MaTEeMaTHYECKHE MOJACIH B
MPUPOJHBIX M OOINECTBEHHBIX SIBIICHUSX, B HCKYCCTBE;
YMEHHE MPUBOAUTH MPUMEPbl MaTEMaTHUYECKUX OTKPBITUI
POCCUICKON U1 MUPOBOU HAYKH

OK 7. ConeiicTBoBaTh
COXPaHEHHIO OKPY:KaKOLIel

JIP 30. He nmpuUHHUMATH AECUCTBUS, NPUHOCSAUIUE BpEL
OKpY>KarollleH CpeJie;

[1P6.4. ymeHue omepupoBaTh MOHATUAMU: (DYyHKIHSA,
HenpepbiBHas (YHKIMS, NPOU3BOJHAs, IepBOOOpa3Hasi,
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cpeasbl,
pecypcocOepekeHHIo,
NMPUMEHATH 3HAHUA 00
W3MEHEeHUM KJIMMATa,
MPUHIIMIIBI OepeKINBOro
NPOU3BOACTBA, 3P (PeKTUBHO
NelcTBOBATH B
Ype3BbIYAHHBIX CHTYalMAX

JIP 31. ymMeTp MNpPOTHO3UPOBATH HEOJIATONPUATHBIC
9KOJIOTUYECKHE  TOCIEJACTBUS  MPEANPUHUMAEMbBIX
JIEWCTBUI, IPEIOTBPAILIATh HUX;

JIP 32. pacmiMpuTh OMBIT JEATEIbHOCTH IKOJIOTUUYECKON

HAITpaBJICHHOCTH;

MP 05. pa3pabareiBaTh IUIaH peIICHUS HPOOJIEMBI C
MUMEIOLIIXCS

y4eToM

MP 17.
nepeHoca

poeCCUOHATILHYIO CPEAY;

MP 18. ymeTbh epeHOCUTh 3HaHUS B [103HABATENIbHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

MP 34. npeanaratb HOBbIE ITPOEKTHI, OLIEHUBATH UJIEU C
MIO3ULMU HOBU3HBI, OPUTMHAJIBHOCTH M IPAKTUYECKOU

aHanusa
HEMAaTepHUaIbHBIX PECYPCOB;
OCYILIECTBIIAITh  LICJICHAIIPABJICHHBIN ITOMCK

CpenCTB

3HAYNMOCTH;

MP 38. nmaBaTh OIIEHKY HOBBIM CHTYyallUsiM, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh, OLICHUBATH COOTBETCTBUE

PE3YJIBTATOB LCIIAX

MAaTCpUAJIbHBIX H

cnoco0OB  JEUCTBUA B

OIpENIeIEHHbI UHTErpal, yMeTh HaXOJUTh MPOU3BOJHBIE
DIIEMEHTAPHBIX  (YHKUUH,  HCIOJB3Yysl  CHpPaBOYHBIC
MaTepuaibl; MCCIENOBAaTh B  MPOCTEHIINX  CIydasx
(GyHKIMM HAa MOHOTOHHOCTb, HAaXOAWTh HAWOOJBIINE U
HalMEHbIIME 3HaueHus (QyHKOUM; CcTpouTh rpaduxu
MHOTOYJICHOB c UCTIOJIb30BaHUEM amrmapara
MaTeMaTHYeCKOro aHaJu3a; MPUMEHATh IPOU3BOIHYIO IIPU
pelmieHNH 3aJad  Ha JABIDKEHHE;, peIIaTh IPaKTHKO-
OpPUEHTHPOBAHHOE 3a/la4i Ha HauOOJIbIINE U HAaUMEHBIINE
3HAYCHUs1, HA HAXOXKICHUE ITYTH, CKOPOCTH M YCKOPEHUS;
I1P6.11. ymeHue omepupoBaTh IMOHSTHUSMHU: JBUKCHHE B
NPOCTPaHCTBE, NOA00HBIE (UTYpBI B MPOCTPAHCTBE;
UCMOJIb30BaTh OTHOILIEHHE IUIOMIAJeH IOBEpPXHOCTEH U
00BeMOB TOAOOHBIX (PUTYP TIPU PELICHUH 33/1a4;

I1P6.12. ymeHHE BBIUUCIATH I'€OMETPUUYECKUE BEITMUMHBI
(nmuHa, yrou, IMiomaab, 00beM, IJIOIIAlb MOBEPXHOCTH),
UCMOJIb3Ys U3yYEHHbIE (POPMYJIIBI U METO/IbI

IIK 1.2. IIpoBoanTs
TeXHHYecKoe
00CJTy:KMBaHUe
CeJIbCKOXO0351iCTBEHHOM
TEeXHUKH MPH
IKCIJIYaTALMM, XPAHEHUHU U
B 0COOBIX YCJI0BHSAX
IKCIIyaTALMH, B TOM YHCJIe
Ce30HHOE TEXHUYeCKoe
00CJIy’:KNBaHHe

JIP 24. TOTOBHOCTb K TpPYyAY, OCO3HAHHME IIEHHOCTHU
MacTepCTBa, TPYA0I00HeE;

JIP  25.

TEXHOJIOTHYECKOM M CcOlMaiIbHOM HANpaBlIE€HHOCTH,
HHULIUUPOBATH,
CaMOCTOSITENILHO BBIMOJIHATh TAKYIO 1€ATEIbHOCT;

JIP 27. roTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HU;

CIIOCOOHOCTH

MP  01. camocrosTtenbHO  (OpMyIupoBaTh K
aKTyalu3upoBaTh  MpoOiieMy,  paccMaTpuBaTh €4
BCECTOPOHHE;

MP 03. onpenensrtb Lenu AESITENBHOCTH, 3a/laBaTh
rapaMeTpsl U KPUTEPUU UX JOCTHKECHHUS;
KOPPEKTHBBl B

MP  06.

TOTOBHOCTbH

BHOCHUTD

K aKTUBHOH JCATCIIBHOCTH

MJIaHUPOBAaTh U

ACATCIBbHOCTD,

I1P6.11. ymeHue omnepupoBaThb MOHATUSMU: JBUKEHHE B
MPOCTPAHCTBE, TMOAOOHBIE (UTYpBl B MPOCTPAHCTBE;
WCIOJb30BaTh OTHOIICHUE IUIOMIAACd MOBEPXHOCTEN U
00HeMOB MOJOOHBIX GUTYp MIPH PEIICHUH 33134,

I1P6.12. ymeHHE BBIYHUCIATH I'€OMETPUYECKUE BEIMUMHBI
(mmuHA, yroi, TIIOIMIAAh, 00bEeM, IUIOHIA/b MOBEPXHOCTH),
MCIIONIB3Ys U3YYCHHBIE (DOPMYIIBI M METOIBI;

I1P6.13. yMEHUE ONEepUpPOBaAThH TOHSITUSIMU:
MPSIMOYTOJIbHAST CHUCTEMa KOOPJIUHAT, KOOPAWHATHI TOUYKH,
BEKTOp, KOOPJIMHATHI BEKTOpA, CKaJSIPHOE MPOU3BEICHHUE,
YTOJ MEXIY BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHUE
BEKTOpa Ha YHWCJIO; HAXOJUTh C IMOMOIIbIO H3yYEHHBIX
GbopMyn KOOpIWHATHI CEPEIMHBI OTPE3Ka, PaCcCTOSHUE
MEXIY JBYMsS TOUKaMU;
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OILICHHBATh COOTBETCTBUE  PE3YyJbTATOB
OIICHUBATh PUCKA MOCJIEICTBHUI IESITEIIbHOCTH;
MP 09. BnageTh HaBbIKAMH y4e€OHO-HCCIIEIOBATEIBCKON
U TPOEKTHON JEeSATENbHOCTH, HABBIKAMHU pa3pelICHUs
npo0Jem;

MP 15. aHanu3upoBaTh MOIYYEHHBIE B XOJ€ PEIICHUS
3a7a4M, pPe3yJbTaTbl, KPUTUYECKU OICHHBATH UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIIOBUSIX

Leax,

[1Py.8. ymeHue CcBOOOJHO ONEPUPOBATH TMOHATHUSIMH:
rpaduk QyHKIUMH, oOpaTHas QYHKIUS, KOMITO3HIIHS
byHKUMA, JTUHEHHAsS (QyHKIMSA, KBaapaThyHas (QYyHKIUS,

CTCTICHHAS ¢yHKIMS ¢ LeNbIM  [OKas3aTeJeM,
TPUTOHOMETPHUYECKHE byHKINY, oOpaTHbIe
TPUTOHOMETpPUYECKHE  (QYHKIMHM, TIOKa3aTelbHAas U
norapupmuydeckas (GyHKIHH, YMEHHE CTPOHUTH TrpaduKu
GyHKIUH,  BBIMONHATH  IpeoOpazoBaHuss  TrpadUKOB
byHKIIHIA;

YMEHHUE HUCIOJIb30BaTh rpaduku (QYHKIUH A HU3ydeHUs
IPOLIECCOB M 3aBUCUMOCTEH IIpU pELICeHUH 3aJad U3
OpYyruX Y4eOHBIX TPEJAMETOB W W3 PEANbHOW >KU3HHU;
BbIpa)XaTh (OPMYJIaMHU 3aBUCUMOCTH MEXY BEJIMYMHAMU;
YMEHHE CBOOOIHO OINEPUPOBATH TMOHATHAMHU: YETHOCTh
GyHKLIMY, [EePUOAWYHOCTh (YHKLIHH, OIPaHUYEHHOCTb
(GyHKINH, MOHOTOHHOCTh (DYHKITHH, SKCTpeMyM (DyHKIIHH,
HauOoJplllee M HaMMEHblIee 3HauyeHUs (QYyHKIUM Ha
MPOMEKYTKE; YMEHHUE IMPOBOANUTH HCCIECTOBAHNE QYHKIINH;
YMEHHUE MCII0JIb30BaTh CBOMCTBA M rpaduku GyHKIMN A7
pelIeHns ypaBHEHH, HEPaBEHCTB M 3a]1a4 C TapaMeTpaMH;
n300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOKECTBA
pEelIEHNI YpaBHEHWI, HEPABEHCTB U X CUCTEM

K 2.2. IIpoBoauTs
JAMATHOCTHUPOBAHUE
HeHCIPaBHOCTEl
CeJIbCKOXO03iCTBEeHHOM
TeXHUKH ¥ 000py10BaAHUS

JIP 13. cniocoOHOCTh OLIEHUBATh CUTYalMIO U IPUHUMATY
OCO3HAHHBIE PEIICHHS, OPHEHTHPYACh Ha MOpPAIBHO
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;
JIP 24. TOTOBHOCTH K TpYAY,
MacTepcTBa, TPYAOT00HE;

JIP 26. UHTEpEC K  pPa3JIUYHBIM
npo¢ecCHOHATIBLHOM 1€ TeNbHOCTH,

OCO3HAHUEC IICHHOCTH

cthepay

MP  01. camocrositensHO  (QOpMyIMpOBaTH U
aKTyalu3upoBaTh  MpobJeMy, paccMarpuBaTh €€
BCECTOPOHHE;

MP 03. OMPCACIIATEL HEJIW JACATCIBbHOCTH, 3a1aBaTb

I1P6.7. ymeHue omepupoBaTb MOHATHSAMHU: CpeIHEe
apumerrnyeckoe, MenuaHa, HauOoOJbIIee U HaUMEHbIIEE
3HAYEHHUs, pa3Max, AUCIEPCUs, CTAHIAPTHOE OTKIOHEHHE
YHCIOBOro HA0Opa; yMEHUE U3BIIEKaTh, UHTEPIIPETUPOBATH

uHpOpMalMIO, TpeACTaBIeHHYIO B  Tal0iMmax, Ha
quarpammax, — rpagukax, — OTpaXawolIlyl0  CBOMCTBa
pEIbHBIX  NPOLECCOB M SBIEHUH;  IPEACTaBIATh
uHpOpMAIIMIO C TIOMOIIBIO Ta0NHMII W JUarpaMm;

UCCJIEN0BATh CTAaTUCTUYECKUE [aHHBIE, B TOM YHCIE C
INpPUMEHEHUEM TpadUUYecKuX METOJOB M 3JIEKTPOHHBIX
CPEJCTB;
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MapaMeTpbl U KPUTEPUU UX JOCTHUKEHUS;

MP 06. BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OIIEHUBaTh  COOTBETCTBHME  pE3YyJbTaTOB  LEJAX,
OIICHUBATh PUCKA MOCJIEICTBUI IESITEIILHOCTH;

MP 09. BnaneTs HaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKOM
U TIPOCKTHOM JESTeNIbHOCTH, HABBIKAMH pa3pelIeHus
npo0Jem;

MP 15. aHanu3upoBarh MOJIYYEHHBIE B XOJI€ PELICHMS
3a7a4M, pPe3yJbTaThl, KPUTUYECKU OICHUBATH UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIIOBUSIX

[1P6.12. ymeHHEe BBIYHCIATh TE€OMETPUYECKHE BEITUYMHBI
(MHa, yrom, miomiaas, 00beM, IUIOMIAAL MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (POPMYIIBI U METOIBL;

I1P6.13. yMEHHE OIIepUpPOBATH MOHATHUSIMU:
MPsIMOYTOJIbHAS CHCTEMa KOOPAMHAT, KOOPAUHATHI TOYKH,
BEKTODP, KOOPJAMHATHl BEKTOPA, CKAJISPHOE NPOU3BEICHUE,
YroJI MEXJy BEKTOpaMU, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpPa HA YHUCJIO; HAXOAWUTh C IOMOIIBI0 H3YYEHHBIX
dbopMynl KOOpAUHATBHI CEpeIUHBl OTpPEe3Ka, PaCCTOSHUE
MEXy IByMsI TOUKaMU;

[1Py.5. ymeHue omepupoBaTh MOHSATHUSAMHU: HATypallbHOE
YHCII0, 1I€JI0€ YUCIIO, OCTATOK IO MOAYIII0, PAallMOHAIBHOE
YHCII0, UPPALMOHAIBHOE YHUCII0, MHOXKECTBA HATypalbHbIX,
LENbIX, PAallMOHAIBHBIX, ACUCTBUTEIbHBIX YMCEJ; YMEHHE
UCIOJIb30BaTh NMPU3HAKU JAETUMOCTH, HAUMEHBIIHA OOIIIHiA
JIeNUTeNb W HauMeHblllee oOllee KpaTHOE, aJlfOPUTM
EBknuga mpu pemieHuu 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIMOHHBIMHU CUCTEMaMH CUUCIICHUS;

[1Py.6. ymeHue cBOOOJHO ONEPUPOBATH MOHATHIMHU:
CTENEHb C LEJIbIM II0KAa3aTeleM, KOPEHb HaTypalbHOU
CTENEHM, CTENIEHb C PAallMOHAJIbHBIM I1I0KA3aTeIEM, CTEIIEHb

C  JIeHCTBUTENbHBIM  (BELIECTBEHHBIM)  IIOKa3aTeseM,
jgorapupM  yHMciIa, CHHYC, KOCHMHYC UM  TaHI€HC
IIPOU3BOJILHOTO YHCIIA
IIK 2.3. Onpenensts | JIP 13. cnoco6HOCTH olleHNBaTh cuTyauuto U npuHuMary I1P6.4. ymenue omnepupoBaTh NOHATHAMM: (YHKIHSA,
CIoCco0bl peMOHTA (CMOCO0BI | OCO3HAHHBIE PEIICHMS, OPUEHTHPYSICh HAa MOpajIbHO{ HENpephlBHAsS (YHKLHKSA, NPOU3BOAHAs, MEpBOOOpa3zHasd,
yCTpaHEHHS HPaBCTBEHHBIE HOPMBI U [ICHHOCTH; OINPECIICHHBI MHTErpaji, yMETb HAXOAWUTh IIPOU3BOJHBIC
HEHCIPABHOCTH) JIP 24. TOTOBHOCTH K TpYyHly, OCO3HAHHME IEHHOCTH DJIEMEHTapHbIX  (YHKIUH, HUCHOJB3YyS  CIPAaBOYHbIE
€eJIbCKOXO0351IICTBEHH O MacTepcTBa, TPYAOTO0HE; MaTepuaibl; HMCCIEAOBAaTb B  MPOCTEUINMX  CIIydasx

TEXHUKH B COOTBETCTBHUHU C

JIP 26. MHTEpeC K pa3InYHBIM

cthepay

q)YHKIII/II/I Ha MOHOTOHHOCTBb, HaXOoAUTh HauOONbIINE H

ee TeXHHYECKUM | TPOPECCHOHATILHOM 1eATebHOCTH, HalMEHbIIME 3HaueHus (QYHKIUHA; CTPOUTh Trpaduku
cocrosinieM H pecypcbl, | MP  01.  camocrositensHO  QOpMyIMpoOBaTh ¥ | MHOTOYJIEHOB c HCIIOJIb30BaHUEM anmapara
He00X0AuMble JJIS | aKTyaJIM3UpoBaTh  MpoOieMy, paccMaTpuBaTh €€ | MAaTeMaTHYeCKOr0 aHaINn3a; NPUMEHITh IPOU3BOIHYIO NPH
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NpoBe/IeHUsS] PEMOHTA

BCECTOPOHHE;

MP 03. ompenenarb Lenu JAEATEIbHOCTH, 3a7aBaTb
napaMeTpsl U KPUTEPUHU UX JTOCTUKEHHUS;

MP 06. BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLIEHUBATb  COOTBETCTBHE  PE3YyJIbTAaTOB  LIEJX,
OLICHUBATbh PUCKA MOCIEICTBUN AESITEIbHOCTH;

MP 09. BnageTh HaBbIKAMH y4eOHO-HCCIIEIOBATEIHLCKOM
U IPOEKTHOH JEATEIbHOCTH, HaBbIKAMM pa3pelieHus
npo0Jem;

MP 15. aHanu3upoBarh MOJIYYEHHBIE B XOJI€ PELICHMS
3ajjaud, pe3yabTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHUSAX

pelieHny 3a7ad  Ha JABI)KEHHE; pelarbh IpaKkTHKO-
OpPUEHTUPOBAHHOE 33Jla4 Ha HAHOOJBIINE U HAUMCHBIIINE
3HAYEHUS, HA HAXO0XICHNE IyTH, CKOPOCTU U YCKOPEHHUS;
I1P6.11. ymeHue omnepupoBaTh NOHITHSIMM: JIBUKEHUE B
MPOCTPAHCTBE, TMOAOOHBIE (UIYpPHl B IPOCTPAHCTBE;
KCIIOJIb30BaTh OTHOUIEHUE IUIOLIANEH IOBEPXHOCTEN U
00beMOB MOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY;

I1P6.12. ymeHHE BBIYUCIATH I'€OMETPUUYECKUE BEIMUYUHBI
(mmuHa, yroii, Iomanab, 00bEM, IUIOMAAL TTOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIC (DOPMYIIBI U METOJIBL;

[1Py.12. ymeHue CcBOOOJHO OIEPUPOBATH MOHSITHUSIMHU:
cpenHee apudmeTudeckoe, MeauaHa, HauOONIbIIee WU
HAauMEHbIIIee 3HAUYCHUS, pa3Max, JUCIEPCHs], CTaHIapTHOE
OTKJIOHEHHWE I ONWCAHUS YHUCIIOBBIX JAHHBIX; YMCHHE
UCCJIEIOBATh CTATUCTUYECKHE JaHHbIE, B TOM 4YHUCIE C
NPUMEHCHHEM TpaduiIecKuX METOJIOB M JJICKTPOHHBIX
CpelncTB;  rpauuecku  HUCCIEOBaTb  COBMECTHBIC
HaONIOZICHUsI C TIOMOINBIO JHUarpaMM pacCEeUBaHUsl W
JUHEIHON perpeccuun
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLTAHBI

2.1. O0beM yueOHOM TMCHUILUIMHBI M BHAbI Y4eOHOH padoThI

Bun yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbI JUCHUIIIMHBI 304
BT. 4.

OcHoOBHOE coJiep;KaHue 262
BT. 4..

TEOPETUYECKOE 00yUCHHE 123
MPAKTUYECKUE 3aHATHUS 115
KOHTPOJIbHBIE pabOThI 24
IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COAePKAHUE 30
(comepxaHMe MPUKJIATHOTO MOTYJIA)

TEOpeTUIECKoe 00yueHne 3
MPAKTUYECKUE 3aHATHUS 27
IIpome:kyToUHAsI aTTeCTANMSA (IK3AMEH) 12

24



2.2. TemaTuyecKkMid IJIAH U COIEPKAHUE YUeOHOM JUCUUIIJINHbBI MaTteMaTHKAa
HaumenoBanue Conep:kanue ydyeOHOro Mmarepuasa (0OCHOBHOE U NPO(eCcCHOHATBHO-OPUEHTUPOBaHHOe), | O0beM | DopMupyemblie
pa3/iesioB U TeM JladopaTopHbIe U MPaKTHYeCKUe padoThl, caMOCTOsITeIbHAsA padoTa o0y4yarommxcs, YacoB | KOMIIETEHIHMH
HHIMBHAYAJIbHBIN MPOECKT
1 2 3 4
Pasznea 1. 14 OK 01,
IloBTOpEHME Kypca OK 02,
MaTeMaTHKH OCHOBHOI OK 03,
IIKOJIbI OK 04,
Tema 1.1 Coneprxkanne yueOHOro Marepuasia
[ens u 3anaun ba3oBble 3HaHUS U yMEHUS 110 MaTeMaTUKe B IPOPECCUOHATIBHON U B IOBCEAHEBHOM OK 05,
MaTeMaTUKH pU JIESITEJIbHOCTH. OK 06,
OCBOEHUU Jlexkus 1 OK 07
CHEIUAIBHOCTH
Tema 1.2 Copep:xanue yueOHOro MaTepuana IK 1.1
UYucna 1 BBIYUCIICHUS. JleiicTBUSI Hal IOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U IIK 2.5
Beipaxkenus u JeCATUYHBIMU Apo0simu. JlelicTBUS cO cTeneHs MU, (OpMYJIbl COKPAILICHHOI'O YMHOXKEHHS. MK 11.1
npeoOpa3oBaHUs Jlexkus 1 K 11.2
TpakTHYecKoe 3aHATHE 1 HK 11.3
Tema 1.3. IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COlep:KaHMe (Colep:KaHNe MPHKJIAJHOT0 MOYJIst) HK 11.5
I'eomerpus Ha Bunel nnockux ¢uryp u ux miomazs. [IpakTuko-opueHTHpOBaHHBIE 33]]a4l B Kypce
IUIOCKOCTH IrE€OMETPHUH Ha IUIOCKOCTH
Jleknus 1
Tema 1.4 Conepxanue yueOHOro MaTepuasa
[IpouieHTHBIE [IpocTeie MpoLEHTHI, pa3Hble cIOcOOb! MX BbhlunciaeHHsl. ClI0KHbIE POLIEHTHI
BBIUNCIICHUS Jleknms 1
IIpakTHyeckoe 3aHsATHE 1
IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJlepkaHue (CoAep:KaHue MPUKJIATHOT0 MOLYJIs1)
Vcnonp30BaHue MPOLEHTOB B MPO(eCcCHOHANBHBIX 331a4ax
IIpakTHyeckoe 3aHsATHE 2
Tema 1.5 Conepxanue yueOHOro MaTepuasa
YpaBHEeHHS U Jluneiinsle, KBaJipaTHbIE, IPOOHO-IMHEITHBIE YpaBHEHUS! M HEPABEHCTBA
HEPABEHCTBA Jlekuus 1
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IIpakTnyeckoe 3ansATHE 2
Tema 1.6 Copep:xanne yaeOHOro MaTepuana
CucreMbl ypaBHEHUH U CriocoObI pelIeHus CUCTEM JIMTHEWHBIX ypaBHeHHH. CUCTEMbI HEIMHEWHBIX YPaBHECHUM.
HEPABEHCTB CucreMbl HEpaBEHCTB
Jlekuus 1
Tema 1.7 Coneprxkanue y4eOHOro MaTepuaia
BxoaH0i#1 KOHTPOIIBL Brruuciienus u npeodpa3oBanus. YpaBHEHUs M HEPABEHCTBA. | eoMeTpHs Ha MIIOCKOCTH
KourpoJabHnas paéora 2
Pasznea 2. 26 OK 01,
CreneHu ¥ KOPHH. OK 02,
Crenennasi pynkuus OK 03,
Tema 2.1 Copep:xanue yueOHOro MaTepuana OK 04,
Crenennas yHKUHs, €€ | [TonsTre KOPHS N-0if CTENeH! U3 AeHCTBUTENbHOTO uncia. Dynkimun y = VX ux cBoicTBa n OK 05,
CBOMCTBA rpacduku. CBOICTBAa KOPHS N-0i CTENEHU OK 07
Jleknus 2
IIpakTHYecKkoe 3aHsATHE 2 TIIK 1.2
Tema 2.2 Coneprxkanne y4eOHOro Marepuasia IIK 1.6
[Tpeobpa3zoBanue [Ipeobpa3oBaHue HppaAMOHAITBHBIX BBIPAKECHHIM IIK 2.5
BBIPDAKECHHUM C KOPHAMH | JleKuus 1 IIK 111
N-0ii CTENEHH IIpakTHyeckoe 3aHATHE 4 gi Hg
Tema 2.3 Conepxanue yueOHOro MaTepuasa '
CBolicTBa CTENEHHU C [TonsiTre creneHu ¢ J00BIM PallMOHAIBHBIM MOKa3aTeneM. CTeneHHble PYHKIUH, UX
palMoHaNbHBIM U CBOICTBA U TpadUKH
JNEUCTBUTEILHBIM Jexuust 1
IoKa3aTeIIMU IIpakTHYeckoe 3aHATHE 4
Tema 2.4 Coneprxkanne y4eOHOro MaTepurana
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTB ypaBHEHMI U HepaBeHCTB. OnpenencHus. OCHOBHBIE TEOPEMBI
yYpaBHEHUH U PaBHOCHUJIBHBIX IIEPEX0JaxX B YPaBHEHUSAX U HepaBeHCTBaX. OOIIMe METObI PEIICHUS
HepaBeHCTB. O0mHe ypaBHEHMI: Iepexo/1 OT PaBeHCTBa (PYHKIMI K paBeHCTBY apryMEHTOB I MOHOTOHHBIX
METO/IbI PEILIEHUS GyHKIUH, METO/1 pa3okKEeHUs] HA MHOKUTEIIHN, METO/1 BBEJIEHUSI HOBOM IIEpEMEHHOM,
(GYHKIIMOHATBHO-TpapUUECKUI METO
Jlexknus 2

Tema 2.5
Pemenue

Coneprxanne y4eOHOTo MaTepuasa

PaBHOCUIBHOCTH HppalluOHAJIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB. Mertoas! ux PCHICHUS.
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UppalMOHATIBLHBIX Pemenne nppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB
YpaBHEHUU U Jekuus 2
HEPaBCHCTB IlpakTHYecKkoe 3aHsATHE 4
Tema 2.6 Copep:xanne yaeOHOro MaTepuana
CTeneHu U KOpHHU. Omnpenenenue creneHHor GyHKuM. Vcnonp30BaHue €€ CBOMCTB MPU PEIICHUH YPAaBHCHUH U
CrenenHast GyHKITHIS HEPABEHCTB
IIpakTHYeckoe 3aHATHE 2
KonrpoJabHnas paéora 2
Pasznea 3. 18 OK 01,
IMoxa3aTrenbHasi OK 02,
(pyHkuus OK 03,
Tema 3.1 Copep:xanue yueOHOro MaTepuana OK 04,
[TokazarenbHast CreneHb ¢ NPOU3BOJIbHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. OnpeneneHue noka3areabHOu OK 05,
byHKIMS, ee CBOMCTBa ¢dbyHKIMH, ee CBOMcTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHUEM MMOKa3aTeNbHOU (PYHKINU. OK 07
Pemenvne nmokazarenbHBIX YpaBHEHHUH (PYHKIIMOHAILHO-TPAQUICCKIM METOIOM
Jleknus 2 K 1.2
Tema 3.2 CozeprkaHue yaeOHOro MaTepHana 1K 1.6
Pewenne Pemrenne nokasaTenbHbIX YpaBHEHUM METOIOM YPAaBHUBAHUS [T0OKA3aTEIIEH, METOA0OM HK 11.1
[IOKa3aTeJbHbIX BBEJICHUSI HOBOW MEPEMEHHOM, (PyHKIIMOHAIbHO-TpapUUIeCKUM MeTo10M. Penienue HK 11.5
YpaBHEHUH U MOKa3aTeIbHBIX HEPABEHCTB
HEPABEHCTB Jlekuus 4
IIpakTHyeckoe 3aHsATHE 4
Tema 3.3 Copep:xanne yueOHOT0 MaTepuana
Cucremsl Pemrenne cucreM nokasaTenbHbIX YPaBHEHUN
MOKa3aTeJIbHbIX Jlexnus 2
YPaBHCHHH TpakTHYecKoe 3aHATHE 2
Tewma 3.4 Coneprxkanne y4eOHOro MaTtepuasia
Pemenue 3anau. Pemrenue nokazaTenbHbBIX YPAaBHEHUI METOJIOM YpaBHUBAHUS MIOKA3aTENEH U METOJOM
ITokazarennHas BBEJICHUSI HOBOM MTEPEMEHHOI. Penenne nokasaTebHbIX HEPABEHCTB
byHKIISA IIpakTHyeckoe 3aHATHE 2
KonrposabHas paora 2
Pasznen 4. 26 OK 01,
Jlorapu¢gmsi. OK 02,
Jlorapudmuueckasn
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bynkuus OK 03,
Tema 4.1 Coneprxanue yueOHOro MaTepuasa OK 04,
Jlorapudm yucna. Jlorapudm yucna. JlecATHUHBIN 1 HATYpAIBbHBIN JOrapruMBbI, YUCIIO € OK 05,
Jecatnunsbiii 1 Jexkuus 2 OK 07
HaTypaJbHBIA IpakTHyeckoe 3aHATHE 2
JorapuQMmbl, YUCIIO €
Tema 4.2 Coneprxanue y4eOHOro MaTepuasia [IK 1.2
CaoiictBa norapu¢moB. | Cpoiictsa jorapudmos. Oneparus JorapupMUPOBAHHUS. 1K 1.6
Onepanus Jekuust 2 K 11.1
orapu(pMUpOBaHHs IIpakTHYecKoe 3aHATHE 2
Tema 4.3 Coneprxkanue ydeOHOro Marepuasia
Jlorapudmuueckas Jlorapudmuueckas GyHKIMS U ee CBOHCTBA
GyHKIMS, €e CBOMCTBA Jleknus 2
Tema 4.4 Copep:xanue yueOHOro MaTepuana
Pewenne [TonsaTue norapupmudeckoro ypasHeHus. Oneparus moTeHIUpoBaHus. TpH OCHOBHBIX
JorapupMUUECKUx METO/I1a peUICHH JIOTapu(PMUIECKIX ypaBHEHUN: (HYHKIIMOHATBLHO-TpaQUUECKU, METO
YpaBHEHUU U MMOTEHIIMPOBAHUS, METOJI BBEICHHsI HOBOM nepeMeHHou. Jlorapudmudeckrue HepaBeHCTBA
HEPABEHCTB Jlexknus 2
IIpakTHYecKoe 3aHsATHE 4
Tema 4.5 Coneprkanne y4eOHOro Marepuasia
Cucremsl ANTOpUTM pelIeHNs CUCTEMBl ypaBHEHUN. PaBHOCHIIBHOCTD JIorapu(p)MUYECKUX YpaBHEHUH U
Jorapu(pMUUECKUX HEPABEHCTB
yYpaBHEHUU Jlekuus 2
IIpakTHyeckoe 3aHsATHE 4
Tema 4.6 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COlep:KaHMe (Colep:KaHNe MPHKJIAJHOT0 MORYJIst)
Jlorapudmer B npupone | [pumenenue norapudma. Jlorapudmudeckas cnupais B npupoje. Ee MmaremaTudeckue
Y TEXHUKE CBOICTBa
IpakTHYecKoe 3aHATHE 1
Tema 4.7 Coneprxanne y4eOHOT0 MaTepuasa
Pewenune 3anau. Jlorapudmuueckas GyHkius. Penenne npocreimmx gorapupMuyeckiux ypaBHEHUH
Jlorapudmer. IIpakTHyeckoe 3aHATHE 1
Jlorapupmuueckas KonTtpoabnas padora 2
byHKIIHS
Pazpnea S. OK 01
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KoMmmniekcHbIe 4nciia

Tema 5.1 Copepxanne yaeOHOro MaTepuana
KommiekcHbie uncna. [TonstTue xomruiekcHoro uucia. ConpsbkeHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
[Ipumenenue KOMIUIEKCHOro  yucina. @opma  3amMcH  KOMIUIEKCHOINO  uucia  (reoMeTpudeckas,
KOMIUIEKCHBIX YHUCEl TPUTOHOMETpHYECKas, anredpamdeckas). ApudpmeTnueckue ACHCTBUS € KOMIUIEKCHBIMU

yucjiaMu. BplonHeHWe pacueToB C IOMOILIBIO  KOMIUIEKCHBIX uMcen. [lpumepsl

MCIOJIb30BAHUS KOMIUIEKCHBIX YHCEI

Jlexknus 2
Pasznea 6. 44 OK 01,
OcHOBBI OK 02,
TPUIOHOMETPUH. OK 03,
$£:Irc(1)ll:l(;MeTpnqecKne OK 04,
Tewma 6.1 Coneprxkanue y4eOHOro Marepuasia OK 05,
Tpuronomerpuueckue Panuannas mepa yrna. [loBopor Touku BOKpyr Havana koopauHat. OmnpeneneHue CHHYCA, OK 06,
byHKIIIN KOCHHYyCa, TaHIeHCa W KOTaHreHca. 3HaKW CHHYyca, KOCHHYca, TaHIreHca U KOTaHIeHca I10 OK 07
MIPOU3BOJILHOTO YIJIa, YEeTBEPTAM. 3aBUCUMOCTb MEX1Yy CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHI€HCOM OJHOrO0 U
yucna. Panuannas u TOrO ke yria IIK 1.2
rpaaycHas Mepa yria Jlexuus 2 MK 11.1
Tema 6.2 Copep:xanne yueOHOT0 MaTepuana
OcHoBHbIE Tpuronomerpuueckue ToxaecrBa. CHHYC, KOCUHYC, TAHT'€HC U KOTAHI€HC YIJIOB O U - Q.
TPUTOHOMETPUUECKHE DopMyIbl TPUBEAECHUS
TOXECTBA. Jlexuus 2
DopMyIibl IPUBEACHHS IIpakTHyeckoe 3aHATHE 2
Tema 6.3 Coneprkanne y4eOHOro MaTtepuasia
Cunyc, kocunyc, Cymma 1 pa3zHocTh cuHycoB. CymMa M pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC JIBOITHOTO
TAHT'€HC CYyMMBI U yria. @opMyIibl MOTOBUHHOTO yriia. [IpeobpazoBanust CyMMBI TPUTOHOMETPUYIECKUX (DYHKIIH
pPa3HOCTH JBYX YIJIOB B [IPOM3BE/ICHNE U MPOU3BEACHUS B CyMMY. BhIpaskeHue TpUroHoMeTpuieckux GyHKIui
CuHyC 1 KOCUHYC Yyepe3 TAHT'€HC TOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanus npocTermmx
JIBOMHOTO yrJa. TPUTOHOMETPUYECKNX BBIPAKEHUN
@opMyIbI TOJIOBUHHOTO | JleKIMs 4
yria IlpakTHYeckoe 3aHsATHE 2
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Tema 6.4
@DyHKINHU, UX CBOWCTBA.
CriocoOblI 3a1aHus

Coneprxanue yaeOHOTo MaTepuasa

OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW ¢QyHkimidt. YETHOCT, HEYETHOCTD,
nepuoaAnYHOCTh GyHKIMNA. CriocoObl 3a1anus GyHKITUN

byHKIMI Jlekuus
IIpakTHyeckoe 3aHsATHE
Tewma 6.5 Copepxanne yaeOHOro MaTepuana
Tpuronomerpuyeckue OO6nactp ompeneneHus U MHOXECTBO 3HAYCHHN TPUTOHOMETpUYecKuxX (pyHKImid. YETHOCTD,

¢GyHKIMH, UX CBOICTBA U
rpadguku

HEUYETHOCTb, IEPUOAUIHOCTh TPUTOHOMETpHUECKHX (pyHkIuii. CBoMicTBa U rpaduku PyHKIIHMA
y=C0SX,y=sinX,y=tg X, y = ctg X.

Jlekuus

HpaKTI/I‘{eCKOC 3aHsATHE

Tema 6.6 Copep:xanue yueOHOro MaTepuana

[IpeobpazoBanue CxaTtue u pacTsbkeHHe TPaUKOB TPUTOHOMETPUICCKUX (DYHKIIUH.

rpaduKoB IIpeobpa3zoBanue rpa)KOB TPUTOHOMETPUUECKUX (PYHKIIMIA

TPUTOHOMETPUUECKUX IIpakTuyeckoe 3aHsATHE

byHKIMI

Tema 6.7 IIpodeccHoHaIbHO-OPMEHTHPOBAHHOE cojlep:KaHue (coiep:KaHue MPHUKJIATHOT0 MOIYJIs)
Onucanue Vcnonb30BaHue CBOMCTB TPUTOHOMETPUUECKUX (DYHKIUH B MpodeCcCHOHATIbHBIX 3aa4ax
HPOU3BOACTBECHHBIX IIpakTuyeckoe 3ansTne

IPOLIECCOB € TIOMOIIBIO
rpadukoB QyHKUINN

Tema 6.8

Copep:xaHne yueOHOTo MaTepuana

OO6patHbie OO6paTHble TpUuroHoMeTpruyeckue pyHkuuu. Mx cBoiictBa u rpaguku
TPUTOHOMETPUUECKHE Jlexuust
byHKIUN
Tema 6.9 Conepxanue yueOHOro MaTepuasa
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHUe tg X = a, ctg x = a. Pemenue
YPaBHEHHUS U TPUTOHOMETPUYECKUX YPABHEHMM OCHOBHBIX THIIOB: INPOCTEUIINE TPUTOHOMETPUUECKHE
HEpaBEHCTBA YpaBHEHHUsI, CBOJAIIMECS K KBaJpaTHbIM, pelIaeMble pa3joKEHUEM Ha MHOXKHUTEIH,
onHopoaHble. [IpocTelinie TPUroHOMETPUYECKHE HEPABEHCTBA
Jlexnus
IIpakTHyeckoe 3aHsATHE
Tema 6.10 Coneprxanue yueOHOro MaTepuasa
Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
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TPUTOHOMETPHUUECKUX Jlekuust

ypaBHEHUU IIpakTHyeckoe 3aHsATHE

Tema 6.11 Coneprxkanue y4eOHOro MaTepuasia

Pemenne 3anay. OcHoBbl | [IpeoOpa3zoBanrie  TPUTOHOMETPHYCSCKHX  BBIPAKCHUH. PelleHWe TPUTOHOMETPUYECKHX

TPUTOHOMETPHH. YpaBHEHUI U HEPABEHCTB, B TOM YHCJIIE C HCIIOJIH30BAaHNEM CBOMCTB (DYHKIUH.

Tpuronomerpuyeckue IIpakTuyeckoe 3aHsATHE

yHKIMH KonTtpoJsbHas padora

Paznea 7. 36 OK 01,

IIpousBoanasn OK 02,

$yHkUH, ee OK 03,

NpHUMeHeHHe OK 04,

Tema 7.1 Copep:xanue yueOHOro MaTepuana OK 05,

[Monsitne npon3BogHON. | OnpeeneHre YKCIOBOM MOCIEI0BATENLHOCTH M CIIOCO0b! ee 3ananus. CBOMCTBA YUCIOBBIX OK 06,

®opmynbl U IpaBUia nocneaoBarenbHocTel. OnpeaeneHue npezaena nociae10BaTeIbHOCTH. Borrcnenue npeaenon OK 07

i depeHpoBaHst nocienoBarenbHoctei. [penen Gpyrkmn Ha 6eckoneunoctr. Ilpenen QyHKINU B TOUKE. IK 1.1
[Tpupamenue aprymenra. [Ipupamenue pyHkiuu. 3agauu, NpuBOASIINE K TOHITUIO MK 11.1
Ipon3BOJIHON. OnpeieneHne Npou3BOJHON. AJITOPUTM OTBICKaHHs IPOU3BOIHOMN
Jlekuus 2

Tema 7.2 Coneprkanne y4eOHOro Marepuana

[Tpon3BoHBIE CYyMMBI, ®opmynsl quddepenunporanus. [Ipasuna nuddepeHupoBaHus

pasHoCTH IpOoU3BEACHUS, | JlekuMa 2

1acTHOTO IIpakTHYecKoe 3aHATHE 2

Tema 7.3 Conepxanue yueOHOro MaTepuasa

[IponsBoaHbIE Onpenenenue cnoxHoi GpyHkuu. [Ipon3BoaHas TPUrOHOMETPUUECKUX (PYHKIIMH.

TPUTOHOMETPHUYECKUX ITpon3BosiHas COKHOU (PYHKLIUU

dbyuakuuii. [IponsBonnas | Jleknus 2

CII0KHON QyHKIMU IpakTuyecKoe 3aHATHE 2

Tema 7.4 Coneprkanne y4eOHOro MaTtepuasia

[Tonsarue o [Tonsitue HenpepbiBHOW (yHKIMU. CBOMcTBa HenpepbIBHONW QyHKIUU. CBSI3b MEXTY

HENPEPHIBHOCTH HENPEPHIBHOCTHIO U JUPPEepeHINPYEMOCTHIO GYHKIINU B TOUKE. AJITOPUTM pEIICHUS

¢ynkuuu. Meton HEPAaBEHCTB METO/IOM UHTEPBAJIOB

WHTEPBAJIOB Jlexknusa 2

Tema 7.5 Coneprxanne y4eOHOro MaTepuasia

I'eomerprueckuii u

I"'eomeTpHruecKuil CMBICT IPOU3BOAHON (PYHKIIMHU — YTIIOBOM KO3 (UIIMEHT KacaTeabHOH K
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(bU3UYECKU CMBICIT

rpadguky GyHKIIMH B TOUKE. Y paBHEHHE KacaTelIbHOU K rpaduky QyHKIIHH. AJTOPUTM

IIPOU3BOJHON COCTaBJICHUS! YpaBHEHUsI KacaTeslbHOU K rpaduky pyakimn y=f(x)
Jlekuus 2
IIpakTHYeckoe 3aHATHE 2
Tema 7.6 Coneprxkanue y4eOHOr0o MaTepuasia
PuU3NYECKUN CMBICI Ouznyeckuil (MEXaHUUECKUI) CMBICI IPOU3BOIHON — MTHOBEHHAs1 CKOPOCTh B MOMEHT
IIPOU3BOTHOM B BpemeHH t: v =S’ (1)
npodeCCHOHATBHBIX IpakTHYecKoe 3aHsATHE 2
3aadax
Tema 7.7 Copep:xanne yaeOHOro Marepuana
MOHOTOHHOCTH Bospactanue u yOsiBaHue (PYHKIIMHU, COOTBETCTBHE BO3pACTaHUS U YObIBaHUS (DYHKIIUU 3HAKY
¢dysakun. Toukn npou3BOAHOM. [ToHATHE MPOMU3BOJHOM BBICIIErO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOU
JKCTpEMyMa MIPOU3BOIHOM BBHIMYKJIOCTH (BOTHYTOCTH) YHKIIMM Ha OTpe3Ke. 3a/ladll Ha MAKCUMYM H
MUHUMYM. [IoHSATHE acCUMIITOTHI, CIOCOOBI UX ONpPEENECHUs. AJITOPUTM UCCIEIOBAHUS
(GYHKIIMH ¥ TOCTpOeHHMs ee TpadrKa ¢ TOMONIbIO NPOU3BOAHON. J{poOHO-NTuHEIHAs QyHKINS
Jlekuus 2
IIpakTHyeckoe 3aHsATHE 4
Tema 7.8 Copep:xanue yueOHOro MaTepuana
Hccnenosanue pynkuuil | MccnenoBanune GpyHKIUE HA MOHOTOHHOCTD M IOCTPOCHUE TPA(UKOB.
¥ I0CTpoeHre rpagukoB | MpakTHYecKoe 3aHATHE 4
Tema 7.9 HaubGonbmiee u | Coaepxanve yueOHOTO MaTepraia
HalMEHBIIIEE 3HAYCHUS Haxosxnenne HanOobIero 1 HAMMEHBIIETO 3HaUYeHUN (DYHKIIHIM, TOCTpOoeHUuE rpaduKoB
byHKITUN MHOT'OUYJIEHOB C MCMOJIb30BAHUEM anapara MaTeMaTHYEeCKOro aHalln3a
Jleknus 2
IpakTHYecKoe 3aHATHE 2
Tema 7.10 IIpogeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHNe NPUKJIATHOI0 MOAYJIs)
Haxoxnenue Haumenbliee u Hanbosblee 3HaYeHHe GYyHKIIUU
ONTUMAJILHOTO IIpakTnyeckoe 3ansATHE 2

pe3yJibTara ¢ HOMOIIBIO
MIPOU3BOJIHON B
MPAKTUYECKUX 3aJa4ax

Tema 7.11
Pemrenue 3agau.
[TpousBoaHas pyHKIMH,

Conepkanre yaeOHOro MaTepuana

®opmyisl u npaBuia nuddepennupoBanus. Mcenenopanue GpyHKIUM ¢ MTOMOIIBIO
npou3BoaHoN. Hanbomnbiee 1 HauMeHblIee 3HaYeHUs! (PYHKLIUU
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ee MPUMEHEHHE

KonTtpoabsnas padora

Pasznea 8. 22
ITepBooGpa3nasn
byukuun, ee
NpHMeHeHHe
Tema 8.1 Coneprxkanue y4eOHOro MaTepuasia
[TepBooOpasnas 3ajaya O BOCCTAHOBJIEHHMM 3aKOHA JIBIJKEHHMSI TI0 M3BECTHOW ckopocTu. I[lonsitue
¢byukuu. [IpaBuna uHTerpupoBanus. O3HaKOMJIEHHE C TOHSATHEM HHTErpaia U MepBOoOOpa3HON i (QyHKUIUU
HAaXO0KJICHUs y=f(x). Pemenue 3amau Ha CBS3b NEPBOOOPA3HON M €€ NPOM3BOJIHON, BBIUMCICHUE
epBOOOPa3HBIX nepBooOpazHor s naHHOM (yHKumMH. Tabmuna Gopmys 1is HaXOXKIEHUS TTEPBOOOPa3HBIX.
W3ydeHue npaBuiia BEIYMCIEHUSI IEPBOOOPA3HON
Jleknus 2
IIpakTHYecKoe 3aHsATHE 2
Tewma 8.2 Copepxanne yaeOHOro Marepuaa
[1nomans 3anauu, NPUBOASAIIME K IOHATHUIO ONPEAEICHHOTO HMHTErpajga — O BBIUYUCICHUU ILUIOIIAN
KPUBOJIMHEHHON KPHUBOJIMHEMHON Tpamenuy, O IepeMeleHnn TO4KU. [loHsATHe onpenenéHHOro MHTErpaa.
Tpaneuuu. @opmyia I'eomeTrpuueckuii U pusmueckuii cMbIci ompeneneHHoro unrerpana. @opmyna Herotona—
Herotona — JleitOnuna JleliOHmIa
Jlekuus 2
IIpakTHyeckoe 3aHsATHE 4
Tema 8.3 Copep:xanne yueOHOT0 MaTepuana
Heonpenenennsiii u IToHsITHE HEONPEEIEHHOTO NHTErpaja
ONIPEIECICHHBIN Jleknus 1
MHTCTPAJIbI IIpakTHYeckoe 3aHATHE 2
Tewma 8.4 Coneprxkanne y4eOHOro MaTtepuasia
[TonsTHe 06 I'eoMeTpHUUECKUI CMBICI ONIPENEICHHOIO HHTETpaJla
OIpENEITIEHHOM Jleknus 1
HMHTCTPAJIC KaK IIomaan | [Ipakru4yeckoe 3aHsiTHE 2
KPUBOJIMHENHOM
Tpaneuuu
Tewma 8.5 IIpo¢deccnoHa/IbHO-OPHEHTHPOBAHHOE cOJiep:KaHue (CoiepKaHue NPUKJIATHOTO0 MOLYJIsI)
OnpeneneHHbIin I'eomerpuueckuii cMbica onpeaeneHHOro uuterpaina. @opmyna Hetotona - JlelioHuna.

HWHTErpal B )KU3HU

Pemenue 3amay Ha TpUMEHEHHWE WHTErpajga sl BBIUUCICHUS (U3UYSCKUX BEIHYUH U
JIomaaei

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
IIK 11.1
I[IK 11.3
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IIpakTHyeckoe 3aHsATHE

Tema 8.6 Copepxanne yaeOHOro MaTepuana
Pemenue 3anau. [TepBooOpasHas pyHkuuu, ee npuMeHeHue. IIpaBuia HaxoxkAeHUS IEPBOOOPA3HBIX.
ITepBooOpasHas KonTtpoibnas padora 2
byHKIINH, e
pUMEHEHHE
Paznen 9 16 OK 01,
IIpsiMble 1 MJIOCKOCTH OK 03,
B IPOCTPAHCTBE OK 04,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa OK 07
OCHOBHBIE OHATHS IIpenmer crepeomerpuu. OCHOBHbIE MOHATHS (TOYKA, MpsiMas, MJIOCKOCTb, MPOCTPAHCTBO).
CTEPEOMETPUHU. OcHoBHbIE akcHOMBI cTepeomeTpuu. Ilepecekaromuecs, napaieibHble U CKPEUIMBAIOLINECS
Pacnonoxenue npsAMeIX | mpsimble. [Ipu3Hak M CBOMCTBO CKpeluBaromuxcs NpsMblX. OCHOBHbBIE NMPOCTPAHCTBEHHbIE
U IJIOCKOCTEN buUrypsl.
Jlekuus 2
Tema 9.2. Copep:xanue yueOHOro MaTepuana
[TapamiensHOCTB [lapannensupie mpsiMmas W miockocth.  Omnpenenenue. Ilpusnak.  CsoiictBa  (C
HPSMBIX, IPSIMOH U nokaszarenbctBoM). [lapamnensHble miockoctd. Omnpenenenue. Ilpusnak. CsoiictBa (C
IUIOCKOCTH, IJIOCKOCTEN | JOKa3aTenbCcTBOM). TeTpasrap u ero sneMeHTsl. [lapamienenunen u ero snementsl. CBoiCTBa
MIPOTHBOIOJIOKHBIX TpaHel U quaroHanel napamienenunena. [locrpoenue ceuenuit. Pemenne
3ajau.
Jleknms 2
IIpakTHyeckoe 3aHsATHE 2
Tema 9.3. Conepxanue yueOHOro MaTepuasa
[lepneHIuKynSIpHOCTD [epriennukynspapie npsiMbie. [lapannenbHbie NMpsMble, TMEPIEHINKYISPHBIE K TUIOCKOCTH.
HPSMBIX, IPSIMOK U [Tpu3Hak nepneHAuKYISIpHOCTH MPSAMON M MIocKocTH. JlokazaTenscTBo. Ilepnenaukynsp u
IUIOCKOCTH, IJIOCKOCTEN | HaKIOHHAsA. [leprneHauKynspHble TUIOCKOCTH. [Ipu3HaK MEpIeHAMKYISIPHOCTH TUIOCKOCTEH.
JlokazaTenbCcTBO.
PaccrosiHus B mpocTpaHCcTBE
Jlekuus 2
Tema 9.4. Conepxanue yueOHOro MaTepuasa
Teopema o Tpex Teopema o Tpex mepneHAMKYsApax. JlokazarenbcTBO. YTosl MeXIy HNpsIMOH M IMIOCKOCTHIO.
HepreHIuKyIspax YT0J1 MEXIY MIIOCKOCTSIMH
Jlekuus 2
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IIpakTHyeckoe 3aHsATHE

Tema 9.5. IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJlep:KaHue (ColepKaHue NPUKJIATHOTO MOTYJIs1)
[TapannensHbie, Axkcuomsl crepeoMeTpui. [lepneHauKyIsIpHOCTh IPSIMOHN U MIOCKOCTH, MapaIeIbHOCTh ABYX
NepHEHIUKYIISIPHBIE, MPSIMBIX, IEPIEHIUKYISIPHBIX TUIOCKOCTH, EPIEHANKYJISIPHOCTD MJIOCKOCTEH
CKpEIIMBAOIIHECs IIpakTuyeckoe 3aHsATHE

npsiMble

Tema 9.6. Coneprxkanue y4eOHOT0 MaTeprasa

Pemenue 3amau.
[IpsimMbIe U MIIOCKOCTH B

PacnonoxxeHne mpsMBIX M INIOCKOCTEM B MPOCTpaHCTBE. llepneHauMKyIsspHOCTE U
IapAJUIEIbHOCTb NPSIMBIX U III0CKOcTel. CKpelnBaroImuecs npsiMble

IIPOCTPAHCTBE KonTtpoJsbHas padora
Pa3znen 10. 12 OK 02,
Koopaunartel u OK 03,
BEKTOPBI
Tema 10.1 Copep:xanue yueOHOro MaTepuana %If( %‘;,
JexapToBbl KOOpAMHATE | JlekapTOBBI KOOPAMHATHI B ipocTpancTie. [IpocTeiimue 3amaun B koopauHarax. Paccrosiaue K 1.1
B IIPOCTPAHCTBE. MEXy ABYMsl TOUKaMM, KOOPAMHATHI CEPEeIMHbI OTPE3Ka
Paccrositnue mexny Jlexkuus 2 IIK 1.6
JABYMs TOUKAMM. IIpakTHYecKoe 3aHATHE 2
Koopaunats! cepennnsl
OTpe3Ka
Tema 10.2 Coneprxkanne y4eOHOro MaTtepuasia
BekTops! B BexTops! B npocTpancTBe. Cl0KEHUE U BBIYUTAHNUE BEKTOPOB. Y MHOXKEHHME BEKTOpA Ha
IPOCTPAHCTBE. yucio. Komminanapueie BekTopsl. CkansipHOE IPpOU3BeIeHUE BEKTOPOB. Pa3noxkeHnne BekTopa
Yros MeXIy BEKTOpAMHM. | IO TPEM HEKOMIUIaHApPHBIM BekTopaM. KoopanHaThl BEKTOpa, CKaISIpHOE MPOU3BEICHUE
CkanspHoe BEKTOPOB B KOOpJMHATAX, YIOJ MEKy BEKTOPaMH, YroJl MEXAy NPSIMOM U MJIOCKOCTBIO, YToJl
IIPOU3BEACHUE BEKTOPOB | MEXAY IUNIOCKOCTSIMHU. Y pPaBHEHHUE INIOCKOCTH.
Jlekuus 2
IpakTHYecKoe 3aHATHE 2
Tema 10.3 IIpogdeccnoHaILHO-OPHEHTHPOBAHHOE COJleP:KaHue (ColepKaHue NPUKJIATHOIO MOYJIs1)
[IpakTuko- KoopaunaTHas niuockocTs. Belunciienne paccTosiHUM U M0 Ha TIOCKOCTH.
OpUEHTUPOBAHHBIE KonnuecTBenHbIe pacueTsl
3a/1a4M Ha IIpakTHyeckoe 3ansATHE 2
KOOpJMHATHON
IJIOCKOCTH
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Tema 104
Pemenue 3amau.

KOOpI[I/IHaTBI H BCKTOPLI

Coneprxanue yaeOHOTo MaTepuasa

JlexapToBBI KOOPAMHATHI B MPOCTpaHCTBE. BekTopsl B npocTpancTse. C0KEHNE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHE BeKTOpa Ha uncio. Kommianapusie BekTopsl. CKansipHOE
MPOU3BEJICHUE BEKTOPOB. Pa3noxkeHre BEKTOpa 10 TPEM HEKOMIUJIAHAPHBIM BEKTOPaM.
[Ipocreiimune 3agaun B KoopanHaTax. KoopanHAThl BEKTOpa, pacCTOSHUE MEXIY TOUKAMU,
KOOPJMHATBI CEPEIMHBI OTPE3KA, CKAUISIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YOI
MEXy BEKTOPAMHM, YTOJl MEXAY MPSMOM U INIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMHU

KourpoJabHas padora 2
Pa3zpnen 11. 46 OK 01,
MHOrorpaHHUKHU H OK 02,
TeJia BpalleHust OK 03,
Tema 11.1 Copepxanue yueOHOro Marepuasna OK 04,
Bepuunel, pedpa, rpanu | [Toustue MEHOrorpaHauka. Ero sieMeHTsI: BepIuHbl, peodpa, rpanu. J{uaronans. CevyeHue. OK 05,
MHOTOTpaHHHKA Brlnykiibie v HEBBINTYKIIbIE MHOTOTPAHHUKHT OK 06,
Jlexuus 2 OK 07
Tema 11.2 Copep:xanue yueOHOTo MaTepuana
[Ipu3zma, ee [Tonstre nmpusMmel. Ee ocHoBaHMS 1 O0KOBBIE TpaHu. Bricota mpu3Mmel. [Ipsmas u HakJIIOHHAsS
COCTABJISIFOLIME, npusma. [IpaBunbHas npusma. Ee ceuenue
ceuyenue. [Ipsmas u Jlekus 2
HpaBUJIbHASA IPU3IMBI IIpakTHYecKoe 3aHATHE 2
Tema 11.3 Coneprkanne y4eOHOro MaTtepuasia
[Tapannenenunen, Kyo. [Tapannenenunen, CBOMCTBA MPSIMOYTOJBHOTO Mapauienenumnena, kyo. Ceuenne kyoa,
Ceuenue ky0a, napajuleJIenunena
napajuienaenunena Jlekuus 2
IpakTHYecKoe 3aHATHE 2
Tema 11.4 Coneprkanne y4eOHOro Marepuania
[Tupamuna, ee [Mupamua u ee s3nementsl. Ceuenue nupamuasl. [IpaBuinbHas nupamuaa. Y ceueHHas
COCTaBJISIIOLINE, nupamMua
ceuenue. [IpaBuiibHas Jlexknusi 1
nupamuaa. Y ceyeHHas IpakTHYecKoe 3aHsATHE 2
nvpamuja
Tema 11.5 Coneprxanne y4eOHOT0 MaTepurasa
boxoBas u monnas [Tnomaaps 60KOBOM M MOTHOW MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MMOBEPXHOCTh MPU3MBI, Jexuust 1
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UPAMU/IBI IIpakTHyeckoe 3aHsITHE

Tema 11.6 Copepxanne yaeOHOro MaTepuana

Cummerpus B Kyoe, CuMMeTpHsi OTHOCUTEIBHO TOYKH, TIPSMOA, TNTIOCKOCTH. CHMMETpHS B KyOe,
napaienenurese, napajuielienunesie, npusMe, Mupamuie

IIpU3ME, NUpaMuac

Jlekuus

HpaKaneCRoe 3aHsATHE

Tema 11.7 IIpodeccuoHaTHLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Co/lep:KaHNe MPUKJIAJTHOTO MOTYJIs)
ITpumepsel cumMmeTpuii B | CUMMETpHS B IPUPOJIC, APXUTEKTYPE, TEXHHUKE, B OBITY

npodeccuun Jlexknus

Tema 11.8 Coneprxkanne y4eOHOro MaTepuasia

[IpaBuibHBIC [TonsiTHE MPaBMIIBHOTO MHOTOTrpaHHKKA. CBOMCTBA MPABMIIBHBIX MHOTOTPAaHHUKOB

MHOTOI'PaHHHKH, UX
CBOMCTBA

Jleknus

Tema 11.9 Copep:xanue yueOHOro MaTepuana

Hunuunp, ero Hunuuap u ero snementsl. CedeHue MMHApa (MapauieibHoe OCHOBaHUIO U ocH). Pa3zBepTka
COCTaBIISIIOIIHE. WIMH]IpA

CeueHue nUIMHIPA Jlekuus

Tema 11.10 Coneprxkanne y4eOHOro Marepuasia

Komnyc, ero Konyc u ero anementsl. CeueHne koHyca (mapaiienbHOe OCHOBAHHIO U MTPOXO/ISIIEe Yepe3
COCTaBJISIOLIHE. BEPIIMHY), KOHUYECKHE ceueHus. Pa3BepTka KoHyCa

CeueHue KoHyca Jlekuust

Tema 11.11 Coneprkanne y4eOHOro MaTtepuasia

Y ceueHHBI KOHYC.
CeueHue yCEUeHHOTO

YcedeHHbIH KOHYC. Ero 06pa3yfomaﬂ u BeicoTa. CeueHue YCCYCHHOI'O KOHYCa

Jlekuus

KOHYyCa IIpakTHYecKoe 3aHATHE
Tema 11.12 Conepxanue yueOHOro MaTepuasa
[Tap u cdepa, ux [ITap u cdhepa. Bzanmuoe pacnionoxenue chepsl u mnockoctu. Ceuenue mapa, chepsl
CeueHus Jlexnus
IIpakTHyeckoe 3aHsATHE
Tema 11.13 Conepxanue yueOHOro MaTepuasa

IToustie 06 00BEME
tenna. OTHOILIEHNE
00BEMOB TTOJOOHBIX TEN

[Tonsitue 06 o6vpeme Tena. O0beM Kyda U MPSAMOYTOILHOTO Napayenenunena. O0bem
pu3MBbI U IHHApA. OTHOIIIEHHE 00beMOB OJOOHBIX TEll.

Jleknusa

HpaKTuquKoe 3aHsATHE
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Tema 11.14
OO0BEMBI U TUIOMIATH

Coneprxanue yaeOHOTo MaTepuasa

O06bembl mupamuIbl U KoHyca. O0beM mapa. [Tnomaay noBepxHocTen Ten

MIOBEPXHOCTEHN TeI Jleknus 2

Tema 11.15 Copep:xanne yaeOHOro MaTepuana

Komb6unammu KomMb6uHanmu reoMeTpuueckux Tel

MHOTOTPaHHUKOB U T€l1 | [IpakTH4YecKoe 3aHATHE 2

BpaleHus

Tema 11.16 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHNe NPHKJIAJHOT0 MO1YJIsl)

['eomerpuueckue Hcnonb30BaHne KOMOMHAIIMY MHOTOTPAHHUKOB M TEJI BPAIICHUS B IPAKTUKO-

KOMOWHAIMK Ha OpPUEHTUPOBAHHBIX 3a7auax

MIpaKTHUKe IIpakTHyeckoe 3aHsATHE 2

Tema 11.17 Copep:xanue yueOHOro MaTepuana

Pemenue 3anau. OO6beMbI U IIJIOLIAIM MOBEPXHOCTH MHOTOTPAaHHUKOB U TEJI BpaIllCHUS

Mmuororpanauku ¥ Tena | KonrpoJibHast paéora 2

BpallleHus

Paznen 12. 22 OK 01,
DJ1eMeHTDI OK 02,
KOMOMHATOPHKH, OK 03,
CTATHCTHKHU U TeopHu OK 04,
BEPOSATHOCTEH OK 05
Tema 12.1 Coneprxkanne y4eOHOro Marepuasia ’
OcHOBHbIE NIOHATHUSA IlepecTaHOBKH, pa3MEILIEHUs, COUETAHMUSI. OK 07
KOMOWHATOPHUKHU Jlexkus 2 IIK 1.2
Tema 12.2 Coneprkanne y4eOHOro MaTtepuasia K 11.2
CoOpiTne, BeposTHOCTh | COBMECTHBIC M HECOBMECTHBIEC COOBITHS. TEOpEeMbI O BEPOSTHOCTH CYMMbI COOBITHIA. gi Hg
coObITus. CrioskeHue u VYcnoBHas BEpOATHOCTb. 3aBUCHMbIE U HE3aBUCUMbIE COOBITHS. TeopemMbl 0 BEPOSITHOCTH '
YMHOXEHHUE IPOU3BECHUS COOBITHIA.

BEPOSATHOCTEMN Jexuust 4

Tema 12.3 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHNe NPHUKJIAJHOTI0 MOYJIst)

BeposiTHOCTB B OTHOcCHTENbHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHUECKOE

npodeccuOHATBHBIX orpeJiesieHue BeposaTHOCTH. OlleHKa BEPOSITHOCTH COOBITHS

3a/1a4ax IIpakTHyeckoe 3aHsATHE 4

Tema 12.4 Conepxanue yueOHOro MaTepuasa

JuckperHas cinydaiiHas

Bunel cinyyaitnbix BennuuH. OnpeneneHue JMCKPETHON CllydaiiHOM BEIMYMHBL. 3aKOH
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BEJIMYHMHA, 3aKOH e¢
pacrpeaeaeHus

pacrnpeiesieHus] AUCKPETHOM CIIydyallHOW BeJIMYKMHBI. E€ YncIioBbIe XapaKTepUCTUKHI

Jlekuusa

Tema 12.5
3amayn MaTeMaTHUYECKOH
CTaTUCTUKHU

Copep:xanue yueOHOro MaTepuana

Bapuanuonnsiii psag. [lonuron yactot u ructorpaMma. CTaTUCTUYECKUE XAPAKTEPUCTUKU
psiia HaOJIr01aeMbIX TaHHbBIX

Jlekuusa

Tema 12.6
Cocrasnenue Tadnui 1
JTUarpamMM Ha MPaKTHKE

Hp0(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHO(’, CoICpPKaHuEe (couepma}me NMPUKJIAAHOTO MO)Iy.]'IH)

[lepBuunas 006paboTKa CTAaTUCTUYECKUX JTaHHBIX. ['paduueckoe ux mpecTaBieHUe.
HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOIIOAaeMbIX JTaHHBIX

IIpakTHyeckoe 3aHsATHE

Tema 12.7 Coneprxkanue y4eOHOro Marepuasia
Pewenue 3anau. DOnemeHThl KOMOUHATOpUKH. COOBITHE, BEPOSITHOCTH COOBITUA. CIIOKEHUE U YMHOKEHUE
DNeMEHTbI BEPOATHOCTEN
KOMOWHATOPHKH, KourpoabsHas paéora
CTaTUCTUKH U TEOPUH
BEPOSITHOCTEN
Pasznea 13. 8 OK 01,
MHo:kecTBa. OK 02,
DJIeMeHThI TeOpHHU OK 03,
rpagos OK 04,
Tewma 13.1 Coneprxkanne y4eOHOTo MaTepuasa OK 05
MHoxecTBa ITonstue MuoxecTBa. [lonmHo)kecTBO. Onepany ¢ MHOKECTBAMU ’

Jleknus 2 OK 07
Tema 13.2 IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHNe NPHUKJIAHOT0 MOYJIs1) IK 1.1
Onepannu ¢ Onepanuu ¢ MHOXKecTBaMu. Pernienne npukiajHbIX 3a1a4 K 11.1
MHOXCCTBAMU IIpakTHyeckoe 3aHsTHE 2 MK 11.2
Tema 13.3 Copep:xanne yueOHOTo MaTepuana MK 11.3
I'padwr [Tonsitue rpada. Cesi3Hblil rpad, AepeBo, MUKI rpad Ha MIOCKOCTH

IpakTHYecKoe 3aHATHE 2
Tema 13.4 Conepxanue yueOHOro MaTepuasa
Pemenne 3ama4. | Onepaunn ¢ MHOXecTBamMu. ONHMCaHWE pEANBbHBIX CHTyallud C TOMOLIBIO MHOXECTB.
MmuoxectBa, I'pagsl u | IIpuMeneHne rpadoB K peHICHHIO 3a1a4
UX IPUMEHEHNE KonTpoabnasi padora 2
Bcero 292
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3. YCJIOBUSA PEAJIN3AIIAU ITIPOTPAMMBI YUEBHOM
JANCHUITIJINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEePHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanuss mporpaMmbl AUCHUIUIMHBL TpeOyeT HalWyusi y4eOHOro kaOuHeTra
_MaTeMaTHKH :

O6opynoBanue y4eOHOro KaO0HMHETa: IIOCAJOYHBIE MECTA IO KOJIUYECTBY
oOydJaroniuxcs; pabouee MECTO MpernoAaBaTessl; KOMIUIEKT y4eOHO-HarJIsIHbIX
OCOOMM; KOMITJIEKT AJIEKTPOHHBIX BHJIEOMATEPHANIOB; 3a/laHUs JJIsl KOHTPOJIbHBIX
paboT; mpodecCHOHATEHO OPUESHTUPOBAHHBIC 3a/IaHUSI K MaTEPUAIIBI DK3aMeHa
TexHuveckue cpeacTBa 00y4eHHUsi: MIEPCOHATBHBIA KOMIBIOTED C JIMIIEH3UOHHBIM
MPOrPaMMHBIM 00ECIICYEHUEM U MPOEKTOP C IKPAHOM

3.2. UudopmaunoHHoe odecnieyeHne o0yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JINTEPATypPbl

OCHOBHBIE UCTOYHUKH:

1. Anre6pa m Hayana matemMarmyeckoro anaimsa. 10—11 knaccel. bazoBbiil u
yrayOneHHbiil ypoBHU: yueOHuUK / 111, A. Anmumos, FO. M. Konsirun, M. B. Tkauesa
[ np.]. — [Ipoceemenue, 2022. — 463.

2.T'eometpusi 10—11 xmaccel. ba3oBeiif 1 yriyOJieHHBIH ypOBHU: YYEOHHK /
A. B. Iloropenos. — IIpocBemienue, 2022. — 174,

3. UnnuButyanbHble KOHTPOJIbHBIE pabOTHl MO Kypcy «Aurebpa W Hayaia
aHanuza» g cryaeHToB (¢akynapreta CIIO: mocoOue mo Marematvke Jis
CTYACHTOB TIEpBOT0 Kypca (QakyiapTeTa CpeaHero mnpodecCuoHaIbHOTO
obpazoBanus / benropoackuii TAY/ M. A. Cemepumnna, H.C. IlaGonkoBa —
benroponckuii 'AY, 2022.

4. Pabouasi TeTpajp MO Kypcy «Anredpa W Hayaja aHaliu3a» JJIsl CTYJICHTOB
daxynerera CIIO / Benropoackuii I'AY / H. C. ITabonkoBa, M. A. CemepHuHa —
benropon: bearopoackuii 'AY, 2022.

5. Marematrka B Ta0iuIax U CXeMax: MocoOue JJisi MOJATOTOBKH K JK3aMEHY
JUISL CTYJIEHTOB TIEPBOTO Kypca cpefaHero npodecCHOHAIbHOTrO oOpa3oBaHus /
benroponckuit 'AY/ T'. B. bpaxuuk, H.C. IlaGonkoBa, M. A. CemepHuHa,
T. H. Mununa — benropona: benropoackuii 'AY, 2020.

JlonoaTHUTEIbHBIC UCTOYHUKHU:

1. http://lib.belgau.edu.ru — 95 Bearopoackoro I'AY.

2. http://znanium.com — 5BC «3Hanmym».

3. http://e.lanbook.com — 3BC «Jlaub».

4. http://ebs.rgazu.ru — 3BC «AgriLiby.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

JUCHUILIAHBI

Koutpoib u omeHka pe3ylbTaToOB OCBOCHHS 00IIe00pa30oBaTEIbHOM
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBJICHHbIC
Ha (opmupoBaHHe OOHMX U MpodecCHOHATBHBIX KOMIIETCHIIMM MO pasjenaMm u
TEeMaM COJiepKaHus yueOHOTO MaTepHaia.

Koa m HaumMeHOoBaHHe Pasznen/Tema THun oeHoYHbIX
(popmMupyembIx MeponpUATHI
KOMIIeTeHMii

OK 1. Beiouparnb P 1, Tema 1.1, 1.2, 1.3 II-o/c", 1.4, TectupoBanue

CIIOCOOLI 15,1.6 VYcerHblit onpoc
peleHus 3a1a4 P2, Temnl 2.1,2.2,2.3,2.4,2.5,2.6 | UnauBuayaibHas
npogeccHOHATbHOM P 3, Temsr 3.1,3.2,3.3,34 caMoCTOsITelIbHas paboTa
IeATeJIbHOCTH P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6 | KourponbHas pabota

NMPUMEHHUTEIbHO K
PA3JIHYHBIM KOHTCKCTaM

IT-o/c, 4.7

P5, Temer 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7.,7.8,7.9,7.10 I1-o/c, 7.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 I1-
o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4, 9.5I1-
o/c, 9.6

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c, 11.17

P 12, Temsr 12.1, 12.2, 12.3 I1-0/c,
12.4,12.5, 12.6 IT-o/c, 12.7

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

Brinonnenue
SK3aMEHAILIMOHHEIX 3aJaHUI

OK 2. Ucnoab3oBaTh
COBpPEMEHHBIE CpeIcTBa
MOUCKA, AHAJIN3A U
HHTEpPNpeTANHA
HHpopmanmu, u
HHpopMaNMOHHbIE
TeXHOJIOTUH IJIAl
BBINOJTHCHHS 32124
npo¢eccCuOHATBLHOM
AeATEeJbHOCTH

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1, 3.2,3.3,3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6
II-o/c, 4.7

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7.,7.8,7.9,7.10 I1-o/c, 7.11

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1-
o/c, 8.6

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,
10.4

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 IT-o/c, 11.8, 11.9,

TecTtupoBanue

YCTHBIN onpoc
NunuBunyanbHas
camocTrosTeNnbHas paboTa
KonTponbhas padbota
Breimonnenue
DK3aMEHAIIMOHHBIX 3aJaHni
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11.10 I-o/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 [T-o/c, 11.17
P 12, Temsr 12.1, 12.2, 12.3 TI-o/c,
12.4,12.5, 12.6 I1-o/c, 12.7

P 13, Tems! 13.1, 13.2 I1-o/c, 13.3,
13.4

OK 3. IlnanupoBarthb u
pean30BbIBATH
Cc00CTBEHHOE
npogeccuoHaIbHOE U
JIMYHOCTHOE pa3BHUTHE,
NpeInpPUHIMATEILCKYI0
NAeATeIbHOCTh B
npogeccuoHAIbHOM
cepe, HCN01H30BATH
3HaHMA 110 (PMHAHCOBOM
rPaMOTHOCTH B
Pa3JIHYHBIX KU3HEHHBIX
CUTYalUAX

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Tems1 3.1,3.2,3.3,3.4

P4, Temr14.1,4.2,4.3,4.4,45,4.6
II-o/c, 4.7

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10 IT-o/c, 7.11

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 II-
o/c, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,
10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 I1-o/c, 11.17
P12, Temsr 12.1, 12.2, 12.3 I1-0/c,
12.4,12.5, 12.6 IT-o/c, 12.7

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

TectupoBanue

VYerHbli onpoc
NunuBunyanbHas
camocTosTelbHas paboTa
KonTponbnas pabota
Brinosninenue
HK3aMEHALIMOHHBIX 3a/1aHUI

OK 4. DppexTuBHO
B3aMMO/1eliCTBOBATH U
padoTaThb B KOJLUIEKTHBE
U KOMaH/Je

P 1, Temal.1,1.2, 1.3 IT-o/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1, 3.2,3.3,34

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6
II-o/c, 4.7

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 Il-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10 I1-o0/c, 7.11

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5 II-
o/c, 8.6

P9, Temr1 9.1, 9.2,9.3,9.4, 9.5 II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,
10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 TT-o/c, 11.17

P 12, Temnr 12.1, 12.2, 12.3 IT-o/c,
12.4,12.5,12.6 I1-o/c, 12.7

TectupoBanue

VYerHbli onpoc
NunuBunyansHas
camocTosiTelbHas paboTa
KonrponsHas pabora
Beinonuenue
HK3aMEHALIMOHHBIX 3a/1aHNN
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P 13, Tems! 13.1, 13.2 I1-o/c, 13.3,
13.4

OK 5. OcyumiecTBJIsITH
YCTHYIO H TUCBMEHHYI0
KOMMYHHKAI[HIO HA
rocy1apcTBEeHHOM SI3bIKe
Poccuiickoii @enepaunu
€ y4eTOM 0COOeHHOCTel
COIHAJILHOTO B
KYJbTYPHOI'0 KOHTEKCTA

P1,Temal.1,1.2,1.3 II-o/c, 1.4,
15,16

P2 Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1,3.2,3.3,34

P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6
II-o/c, 4.7

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10 IT-o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-
o/c, 8.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 I1-o/c, 11.17
P12, Temsr 12.1, 12.2, 12.3 I1-0/c,
12.4,12.5, 12.6 IT-o/c, 12.7

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

TectupoBanue

VYerHbli onpoc
NunuBunyanbHas
camocTosTelbHas paboTa
KonTponbnas pabota
Beinosinenue
HK3aMEHALIMOHHBIX 3a/1aHUN

OK 6. IIposiBasiTH
rpPakIaHCKoO-
NMATPHOTHYECKYIO
MO3HUIHIO,
JAeMOHCTPHUPOBATH
0CO3HAHHOE MOBEAEHHE
Ha OCHOBe
TPAAMIMOHHBIX
o01IeyeI0BeYecKuX
IEeHHOCTeill, B TOM 4YHCJIe
€ y4eTOM rapMOHU3AIUA
MEKHAITHOHAJILHBIX M

P1,Temal.l, 1.2, 1.3 II-o/c, 1.4,
15,16

P2, Tems 2.1,2.2,2.3,2.4,2.5,2.6
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7.,7.8,7.9,7.10 I1-o/c, 7.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 I1-
o/c, 8.6

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,

TectupoBanue

VYerHbli onpoc
NunuBunyanbHas
camocTosTelbHas paboTa
KounTponbnas pabota
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUN

MeKpeJIMTHO3HbIX 11.14,11.15, 11.16 IT-o/c, 11.17

OTHOLIEHW i, MPUMEHSATH

CTaHIAPTHI

AHTUKOPPYNUNOHHOTO

MoBeIeHMSI

OK 7. CoaeilicTBOBATH P1,Temal.1,1.2,1.3 II-0/c, 1.4, TectupoBanue
COXPAHECHHIO 15,16 VYcTHBIN onpoc
OKpY:XKamleil cpeabl, P2, Temn 2.1,2.2,2.3,2.4,2.5,2.6 | UnaguBunyaibHas
pecypcocOepexeHnIo, P 3, Temst 3.1,3.2,3.3,3.4 camocTrosTeNnbHas paboTa

NPUMEHATH 3HAHUA 00
W3MEHEHUH KJIMMATA,

P4, Tempi 4.1,4.2,4.3,4.4,4.5,4.6
II-o/c, 4.7

KonTponbnas pabora
Brinonnenune

NPUHITATIBI P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | sK3aMeHAIIMOHHBIX 3aJaHUI
OepeRIuBOro 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11

NPOU3BOJACTBA, P7 Temm1 7.1,72,73,74,7.5,7.6,

3 eKTUBHO 7.7,7.8,7.9,7.10 I1-o/c, 7.11

el CTBOBATH B P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 II-

Yype3BbIYAHbIX o/c, 8.6

CUTYaIUsAX P9, Temrr 9.1,9.2,9.3,9.4,9.51II-
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o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,
10.4

P11, Temsr 11.1,11.2,11.3, 11.4,
11.5,11.6,11.7 I1-0/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-o/c, 11.17
P 12, Temsr 12.1, 12.2, 12.3 TI-0/c,
12.4,12.5, 12.6 IT-o/c, 12.7

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

IIK 1.2. IIpoBoauthb
TeXHHYecKoe
o0cayKUBaHM e
CeJIbCKOXO03511iCTBEHH O
TeXHUKH NPH
IKCIJIyaTALMH,
XpaHEHHH U B 0COOBIX
YCJIOBHSAX
IKCIIYAaTALMH, B TOM
4yucsie ce30HHOe

P1,Temal.l,1.2, 1.3 II-0/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P 6, Temnr 6.1, 6.2,6.3,6.4,6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11

P9, Temsr 9.1,9.2,9.3,9.4,9.5II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,
10.4

P11, Temsr 11.1,11.2,11.3,11.4,

TectupoBanue

VYerHbll onpoc
NunuBunyanbHas
camocTosTelbHas padboTa
KounTponbnas pabota
Brinosinenue
HK3aMEHALIMOHHBIX 3a/1aHUN

TeXHHYECKoe 11.5,11.6,11.7 IT-o/c, 11.8, 11.9,
00CJIy:KNBaHHe 11.10 IT-o/c,11.11, 11.12, 11.13,

11.14,11.15, 11.16 IT-o/c, 11.17
INK 22. Mposogurs |P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, TectupoBanue
JTAATHOCTHPOBAHHE 15,16 YcTHBIN ompoc
HEUCIPaBHOCTEM P2, Temnt 2.1,2.2,2.3,2.4,2.5,2.6 | UnguBunyaibHas
ceabckoxossaiicrBennoi | P9, Temr1 9.1, 9.2, 9.3,9.4, 9.5 II- CaMOCTOSITEeNIbHAs paboTa
TeXHUKH u | 0/c,9.6 KonrponsHas pabora
o0opynoBaHus P 10, Temsr 10.1, 10.2, 10.3 IT-o/c, Brmonnenue

10.4 DK3aMEHAIIMOHHBIX 3aJaHuH

P11, Temsr 11.1,11.2,11.3,11.4,

11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,

11.10 IT-o/c,11.11, 11.12, 11.13,

11.14,11.15, 11.16 T1-o/c, 11.17
MNK 2.3. Omnpemeasite | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, TectupoBanue
€rocoo0bl pemonra | 1.5, 1.6 VYeTHBli onpoc
(cmoco6b1  ycrpanenusi | P 2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6 | UnauBuayanbHas
HEMCIPABHOCTH) P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | camocTosiTenbHas pabora
ceabckoxossiicreennoii | 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11 KonTponbnas pabota
TeXHUKH B|P7 Temnr 7.1,7.2,7.3,7.4,7.5,7.6, | Boinoanenue
COOTBETCTBHH c ee | 7.7,7.8,7.9, 7.10 IT-o/c, 7.11 9K3aMEHAIIMOHHBIX 3aJaHuH
TeXHHYECKUM P9, Temsr 9.1,9.2,9.3,94,9.51II-
COCTOSIHMEM H pecypchl, | o/c, 9.6
HE00X0MMbIe aas | P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,

MPOBE/IEHNsI PEMOHTA

10.4

P11, Temsr 11.1,11.2,11.3, 11.4,
11.5,11.6, 11.7 I1-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 [T-o/c, 11.17
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! MpodheccronanbHO-OpHEHTHPOBAHHOE COEPKAHHE
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