[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:
ON0: yros Oner JleorToes{ B TOHOMHASI HEKOMMEPUYECKAS IPO®ECCUOHAJIBHAS
ﬁ;’fj;*g;;‘;ﬂ:ﬁ:“ggp 1175700 .. OBPABOBATEJIBHASA OPTAHM3ALIVA

T« ﬁ@ﬁﬁf?ﬂﬂ UHCTUTYT NPO®PECCUOHAJIBHOI'O OBPA3OBAHMUSI»

YHUKanbHbIiA nporpa§|

Jeebded937fc2877009a3b0%e010a7F33d8083d5  (AHIIOO «KYBAHCKHI HIIO»)

OTAEJIEHUE CPEJHEI'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHIA

PABOYAS ITPOI'PAMMA
00111e00pa30BaTEIbHON TUCIIUTUIMHBI
C00.02.01 MATEMATHKA

I10 CIIELUAJIBHOCTH
09.02.07 UTH®OPMAILIUMOHHBIE CUCTEMBbI U ITPOTPAMMMUWPOBAHHUE

Kpacnonap, 2023



COTI'VIACOBAHO YTBEPXKJAIO

3am. qupekropa no KOl u MP Hupexrop AHIIOO «Ky6auckuit UTIO»

/ T.B. IlepmiakoBa O.JI. IllyToB
19.05.2023 r. [Tpuka3 Ne 41-O ot 30.05.2023 r.
OJOBPEHO

[Iemarornueckum COBETOM
[TpoTokoa Ne6 ot 26.05.2023 r.

PACCMOTPEHO

Ha 3acegannu Y MO «MareMaTHuecKue
JUCHUTIINHBI 1 HHPOPMATHKA)
ITporoxon Ne5 ot 19.05.2023 r.
[Ipencenarens / C.B. CykonnHa

Pabouast mporpamma o6mieoOpaszoBarensHoil auciuummabel CO0.02.01 Maremarnka
npeaHa3HaueHa JUIsl MOJArOTOBKH CHEIMAIMCTOB CPEJHEro 3BeHa Ha 0a3e OCHOBHOIO OOILEro
00pa3oBaHMsI C OAHOBPEMEHHBIM ITOIy9€HHUEM CPEIHETO 00IIero oopa3oBaHusl.

[Iporpamma pa3paborana Ha ocHoBe @DenepalbHON 00pa3oBaTEIbHONW MPOTPaAMMBbI
cpennero obmiero oopazosanus ([Ipuka3z MunucrepcTsa npocsemienus Poccuiickoit deneparuun
ot 23.11.2022 r. Nel014, 3apeructpupoBan B Muntocte Poccun 22.12.2022 1. Ne71763) ¢
Y4eTOM MPUMEPHOH padodeil mporpamMmsbl 001Ie00pa30BaTEILHON JUCIUIUIMHBI « MaTemaTrka
st crienranbHocTd  09.02.07 MuopmanmonHbie cucteMbl W nporpammupoBanue (ITpukas
Muno6puaaykun Poccunm ot 09.12.2016 N 1547 (pen. ot 01.09.2022), 3apeructpupoBaHO
MunucrepctBoM FOctummu Poccum 26 nekabps 2016 r. Ne 44936, Bxomsiieil B cocTaB
yKpynHeHHO# rpynmsl crierranbHocTei 09.00.00 MadopMaTrka U BBIYUCIUTEIbHAS TEXHUKA.

Opranuzanus - pazpadorunk: AHITIOO «Ky6anckuit UTTO»

Pa3zpaboTumnk:
Cyxonuna C.B., npenogaBatens AHITOO «Ky6anckuit UTIO»

Penensenrsr:

1. Kyxkoga C.B. — nmpenonasatens AHIIOO «Ky6anckuit UT1IO»
KBanuduxarnus no auniaoMy: npenoaaBareiab MaTeMaTUKH

2. lumutkuna A.b. I'BITIOY KK «KT3K»

KBanuduxamus no auniaomy: yuyuTeslb MaTeMaTUKU U HHPOPMATUKU



COJEPXXAHHUE

1. OBIIAS XAPAKTEPUCTHKA PABOYEM [TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUITJIIMHBI ..................... LT ITTPIIOTOPPIeY
2. CTPYKTVYPA U COJEP’)KAHUE OBILIEOGPA3OBATEJIbBHOU

TUACLIATITAHDB ..o e
3. VCJIOBUS PEAJIU3ALIMY OBILIEOBPA30BATEJILHOM JIMCLIAIIJIAHGI .. ..

4. KOHTPOJIb 1 OLEHKA PE3VJIPTATOB OCBOEHU/I
OBIIEOBPA3OBATEJIbBHOUM JUCHHUIIIMHDBI ..o,



1. OBIIASL XAPAKTEPUCTHUKA PABOYEM IMPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOU JTUCHUIIJIMHBI «<MATEMATHUKA»

1.1. Mecto aAMCUMIVIMHBI B CTPYKTYpe mnpodeccHoHAIbHOI
o0pa3oBarteabHoil mporpammbl CIIO:

O6meobpazoBaTenbHAS JTUCHUTUIMHA «MareMatuka» SIBJISIETCA
00s3aTeIbHOM  4YacThi0  OOIIE00pa30BaTENbHOTO  IMKJIA  00pa3oBaTeNbHOM
nporpammbel B cooTBeTcTBUU ¢ PI'OC CIIO mo cneumnansHoct 09.02.07
NudopmanmonHbie CUCTEMBI U POTPAMMUPOBAHUE

1.2. e u mu1aHupyeMble pe3yJibTaThl 0CBOCHUS JUCIUIJIMHBI:

1.2.1. Heab AuCUUILIHHBI

Conepxanue IPOTPAMMBI 00111e00pa30BaTEIbHOM JTUCIUTLIAHBI
«Maremarrka» HalpaBjI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ U3Y4YEHUS B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yuerom mnpodeccHoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. IlnanupyemMble pe3yJabTaThbl OCBOEHHSI 001e00pa3oBaTEJILHOI
aucuIIMHLI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco6o¢ 3HaueHNE TUCHMUILUIMHA UMeeT MpU (HOPMUPOBAHUH M PA3BUTHH.

OK 01, OK 02, OK 03, OK 04, OK.05, OK 06, OK 07 u JIP 3,4, 6,7, 8, 13,
14,15, JIP-KK 1, JIP-COII-1-3

JIMYHOCTHBIE Pe3yIbTAThI

JIP 3 JleMOHCTpUpYIOLIMH MPUBEPKEHHOCTh TPAJULUOHHBIM JyXOBHO-
HPaBCTBEHHBIM ILICHHOCTSAM, KyJIbType HaponoB Poccuu, npuHUUIIAM YECTHOCTH,
MOPAJOYHOCTH, OTKPBITOCTU. JIEHCTBYIOIIMM M OLEHUBAIOIIUN CBOE IOBEACHUE U
IIOCTYTIKH, IOBEJACHUE U ITOCTYNKHU APYTUX JOAEH C MO3UIUI TPAJUIMOHHBIX POCCUMCKHUX
JTyXOBHO-HPaBCTBEHHBIX, COLIMOKYJBTYPHBIX LIEHHOCTEH M HOPM C YYE€TOM OCO3HAHMS
MOCIIEJICTBUI TOCTYIKOB. ['OTOBBIN K JETOBOMY B3aUMOJCUCTBHIO U HEPOpMATHLHOMY
OOIICHUIO ¢ MPEACTABUTEISIMU PA3HbIX HApOJOB, HAIIMOHAIBHOCTEH, BEPOUCIIOBEAAHUH,
OTJIMYAOIIMM UX OT YYaCTHUKOB I'PYIII C JECTPYKTUBHBIM U JIEBUAHTHBIM MOBEJACHUEM.
JIEMOHCTPUPYIOIIMI HENPUATHE COLMAIBHO OIIACHOIO IOBEACHUSA OKPYXAoIUX U
npeaynpexaarmui ero. [posBiasOmMN yBaXKEHUE K JIFOJISAM CTapIIero MOKOJICHUS,
TFOTOBHOCTb K YYaCTHIO B COLMATIbHOM MOJJIEPKKE HYKJAIOIINXCS B HEM.

JIP 4 IlposBistonuii U JEMOHCTPUPYIOIIMN yBaXXEHHE K TPYIy YEJIOBEKa,
OCO3HAIOUINI IIEHHOCTh COOCTBEHHOTO TPyJAa M TpyJa APYTUX JoAed. DKOHOMHYECKU
aKTUBHBIA, OPUEHTUPOBAHHBIM HAa OCO3HAHHBIN BBHIOOP cdepbl MpodhecCHOHATBHON
JESATENBHOCTH C YYETOM JIMYHBIX >KU3HEHHBIX IUIAHOB, MOTPEOHOCTEH CBOEH CEMBbH,
poccuiickoro oOmiecTBa. BpIpaxaromuii 0CO3HAHHYIO TOTOBHOCTh K IOJYYEHHUIO
npo¢eCCHOHAIIBHOTO 00pa30BaHus, K HEMPEPHIBHOMY OOPAa30BAHHIO B TEUCHHE KU3HU
JleMOHCTpUPYIOIMIMI TO3UTUBHOE OTHOLIEHUE K PETYJIMPOBAHUIO TPYAOBBIX OTHOLIEHUN.
OpueHTHpOBaHHBIM Ha caMo00pa3oBaHHWE U MPOQPECCHOHATIBHYIO NEPENnoATrOTOBKY B
YCJIOBHUSIX CMEHBI TEXHOJIOTMYECKOTO YKJIaa U COIYTCTBYIOIIMX COLMAJIBHBIX IIEPEMEH.



Crpemsmmiics K (GOPMHPOBAHHUIO B CETEBOW Cpele JTMYHOCTHO W MPO(PECCHOHAIBHOTO
KOHCTPYKTHBHOT'O «IIU(POBOTO CIEAA»

JIP 6 OpuentupoBaHHbIi Ha mpodeccHuOHANbHBIE IOCTUXKEHUS, AEATEIHHO
BBIPAKAIOIMN  TO3HABaTEJIbHBIE HMHTEPECHl C Y4YETOM CBOMX CHOCOOHOCTEH,
00pa3oBaTeNbHOrO U NPO(PecCHOHATBHOIO0 MapUIpyTa, BBIOPAaHHOM KBaTU(UKAILIIU

JIP 70co3Haronmii 1 JeTeJIbHO BhIPaXatoUii MPUOPUTETHYIO [IEHHOCTh KaXK 10U
YEJIOBEUECKON JKU3HHM, YBaXKAIOIIUN JOCTOMHCTBO JIMYHOCTH Ka)XJOro YeJOBEKa,
COOCTBEHHYI0O M YYXXYIO YHHUKaJIbHOCTh, CBOOOJY MHPOBO33PEHUYECKOrO0 BHIOOPA,
camoornpenenenus. [Iposprsromuii GepekIMBOE U YyTKOE OTHOIICHHE K PETUTHO3HOU
MPUHAUIKHOCTA Ka)XJOr0 4YeJIOBEKa, NPEAYyNPEIUTEIbHbII B OTHOILIEHUN BbIPAXKECHUS
IPaB 1 3aKOHHBIX UHTEPECOB JAPYTHUX JIIOIEH

JIP 8 IlposBnsromuii U IEMOHCTPUPYIOIIMN YBa)KCHUE 3aKOHHBIX WHTEPECOB
U TIpaB MpeICTaBUTENEH Pa3IMYHBIX dTHOKYJIBTYPHBIX, COUATBHBIX, KOH(PECCHOHATBHBIX
Pyl B pOCCUHCKOM OOLIECTBE; HALIMOHAIBHOTO JJOCTOMHCTBA, PEJIMTUO3HBIX YOS KICHUI
¢ y4€ToM coOJII0/IeHUsI HEOOXOAUMOCTH 00€CTIeUueHNs KOHCTUTYIITMOHHBIX IIPAB U CBOOO
rpaxaad. [loHuMaromuil U AeATEIbHO BBIPAKAIOMINI LEHHOCTh MEXPEIUTHO3HOTO M
MEXHAlMOHAJIBHOIO COIJIacHus JIIOJEeW, rpaxkaaH, HapoaoB B Poccuu.  Beipaxkarommii
CONPUYACTHOCTh K MPEYMHOKEHHUIO M TPAHCIISILIMK KYJBTYPHBIX TPAaJIULIUN U LIEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCHMCKOT0 TOCYyAapCTBa, BKIIOYEHHBIM B OOIIECTBEHHbIE
VMHULIMATUBBI, HATIPABIICHHBIE HA UX COXPAHEHHUE.

JIP 13 Cob6nrogaromuii B cBOed MpoQPecCHOHATBHON NESITENHbHOCTH 3TUYECKUE
OPUHLMIIBI:  YECTHOCTH,  HE3aBHUCHUMOCTH,  MNPO(ECCHOHANIBHOIO  CKENTHUIM3MA,
MPOTUBOACUCTBUS KOPPYIIIMH B SKCTPEMU3MY, 00JIJAONINIl CHCTEMHBIM MBIIIJIEHUEM U
YMEHHEM MPUHUMATh PEIICHHUE B YCIOBUAX PUCKA U HEONIPEAEICHHOCTH.

JIP 14 JlemoHCTpUpYIOLIMI HaBBIKM aHAJIW3a U UHTEpHpETaluu HHpOpMaIUK U3
pa3IMYHbIX HCTOYHUKOB C Y4E€TOM HOPMAaTHUBHO-TIPABOBBIX HOPM

JIP 15 JIeMOHCTPHUPYIOIIHK TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM
yHCclle caMOO0Opa30BaHMIO, HA MPOTSHKEHUHM BCEW JKM3HH; CO3HATENbHOE OTHOILIECHHE K
HEMpPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW MpodecCHOHATBbHON |
0O0IIEeCTBEHHON JeSITETbHOCTH

JIP-KK-1 [IpusHarommii LIEHHOCTh HENPEPBIBHOTO oOpa3oBaHus,
OPUCHTHUPYIOIIUICS B HU3MEHSIOMIEMCS DPBIHKE TpyJa, u30eraromuii 0e3padoTHullbI;
YVOPABISAIOMUNA  COOCTBEHHBIM  MPO(ECCHOHAJIBHBIM  Pa3BUTHEM;  pedIeKCUBHO
OIICHUBAIOIINI COOCTBEHHBIN KU3HEHHBIN OIBIT, KPUTEPUH JINYHON YCTICIITHOCTH.

JIP-COII-1 CrniocoGHBIM peanu30BbIBaTh YCIOBUS M NPUHLMIBI JTyXOBHO-
HPABCTBEHHOIO BOCHUTAHUSI HAa OCHOBE 0a30BbIX HAI[MOHAJIBHBIX M PErHMOHAIbHBIX
nenHocreir, mnpuoputetoB AHIIOO «KyOaHckuii HMHCTUTYT NpPOdECCHOHATBEHOTO
00pazoBaHUs»

JIP-COII-2 JlemoncTpupytonmii npuBepkeHHOcTs AHIIOO  «KyOaHckuii
MHCTUTYT pOo(deccruoHaNbHOI0 00pa30BaHUD)

JP-COII-3 AnexkBaTHO OIICHMBAIOIIMI CBOM CIIOCOOHOCTH M BO3MOKHOCTH,
OTBETCTBEHHO OTHOCSIIUICS K Mpolieccy 00yUeHHUs U €ro pe3yJibTaTaM



Tabauna 1 - Ilnanupyembie pe3yabTaThl 0CBOEHHs 00111e00pa30BATeILHON TUCHMILIUHbBI

O01mue KOMIeTeHIINHU

IlnanupyemMble pe3yJbTaThl 00yUeHHUS

Oo0mue

JAucnunimmHapHbie

OK 01 Bri6upaTh criocoOsI
[pEIICHUS 3a/1a4
npoQeCcCHOHATHLHON
NIESTEIIbHOCTH MPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

B yacT TpyA0BOr0 BOCIUTAHMSA:

- TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPYI0JI00HE;

- TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH
TEXHOJIOTUYECKOM U COLMalIbHON HalpaBJIEHHOCTH,
CIOCOOHOCTh HHUITUMPOBATH, TNIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;

- HHTEpeC K pa3iuyHbIM cepam mpodeccHoHaTbHON
NesITeIbHOCTH,

OgiajeHne yHMBepPCAJIbHBIMH YU4eOHbIMH
MO03HABATE/ILHBIMH AeliCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOATENIBHO (POPMYJINPOBATh U aKTYaJIU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK FITH
OCHOBAHUS JJIsl CPaBHEHUS, KJIacCU(UKALIH U
0000IIICHHS;

- OTIPE/IEIATh LEJIN AEATEIbHOCTH, 3a/1aBaTh apaMeTphbl
Y KPUTEPUHN UX JTOCTHIKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHUBOPEYUS B
paccMaTpUBaEMbIX SBIICHHSX;

- BHOCUTh KOPPEKTUBHI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OIICHUBATH PUCKH
MOCTIE/ICTBUI JeATETbHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHUE TP PEIICHUH
KHU3HEHHBIX MPoOIEeM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIaJIETh HaBbIKAaMH y4e€OHO-HCCIIEeI0BATENbCKON U
MIPOEKTHOM JIeATEIIbHOCTH, HAaBBIKAMH Pa3peIICHUs
npobiem;

-BJIaJIETh METO/IaMH JI0Ka3aTeNbCTB, AITOPUTMAMU PEIIECHUS
3a1a4; yMeHue (hopMyIupoBaTh ONpeAeIeHNs, aKCHOMBI
TEOPEMBI, IPUMEHATh UX, IPOBOIUTH JOKA3aTEIbHbIC
paccyXeHHUsl B X0JI€ pELICHMs 3a/1a4;

- YMETh ONIEPUPOBATH MOHATHSIMHU: CTEIIEHb YUCIIA, Jorapupm
YHCJIa; YMEHUE BBINOJIHATH BBIYUCIIEHUE 3HAYEHUN U
peoOpa30BaHuUs BBIPAKEHUN CO CTENIEHAMH U
norapugmamu, mpeodpazoBaHus TPOOHO-PAITHOHATIEHBIX
BBIPAXKECHUM;

- YMETh OIIEPUPOBATH MOHATUSAMU: PALlMOHAIIBHBIE,
UppalroHaIbHbIE, T0OKa3aTeIbHbIEC, CTEIIEHHBIE,
jorapupMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HETIPEphIBHAS
(GyHKIMS, TPOU3BOAHASA, IEPBOOOpa3Hasi, ONpeaeIeHHBIN
UHTErpa; yMEeTh HaXOUTh IPOU3BOHBIE HIEMEHTAPHBIX
(GyHKIMH, UCTIONbB3Ys CIIPpaBOYHBIE MaTepUabl; UCCIEI0BATh
B IIPOCTEHININX CIy4asx (pyHKIUN HA MOHOTOHHOCTb,
HAXOJUTh HANOOJBITNE U HAMMEHBIINE 3HAUYCHUS (DyHKITHIA;
CTPOUTH TPapUKN MHOTOUYIEHOB C UCIIOJIb30BaHUEM almapara
MaTeMaTHYeCKOI0 aHaJIn3a; MPUMEHATh IPOU3BOAHYIO ITPU
pelLlIeHNnH 3ajiay Ha JABM)KEHHE; pelaTh MPaKTUKO-
OpUEHTUPOBAHHBIE 33]]a4l HAa HAaUOOJIbIINE U HAUMEHBIIIHNE
3Ha4YeHHUs1, Ha HAXO0XKJCHHUE IIyTH, CKOPOCTH U YCKOPEHHS;

- YMETh OIIEPHPOBATH TOHATHIMH: PallMOHATbHAS (QYHKIIHS,
nokaszatesbHast QyHKIHs, cTerneHHast pyHKIus,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKHE
¢byHKMH, 0OpaTHBIE (PYHKIMH; YMEHUE CTPOUTH IpaduKu
M3YYEHHBIX (DYHKIMIA, UCTIONB30BaTh rpa(UKK IPU U3yUECHUH
ITPOLIECCOB M 3aBUCUMOCTEN, IPU PELIEHUH 3a/1a4 U3 IPYTUX
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- BBISIBIISITH IPUYUHHO-CJIC/ICTBEHHBIC CBS3H U
aKTyaJIM3MPOBATh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHNs, HAaXOAUTh aPTyMEHTHI JIJIS JIOKAa3aTelbCTBA
CBOMX YTBEpXKJICHHUH, 3a71aBaTh MapaMeTpbl U KPUTCPUU
pelIeHus;

- aHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHHMS 3a1a41
PE3YJIbTAThI, KPUTUYECKH OIICHUBATh MX JJOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBHSX;

- YMETh MEPEHOCUTH 3HAHUS B NTO3HABATEIILHYIO U
MIPAKTHYECKYIO0 00JIACTH KU3HEICATCIIBHOCTH,

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPESIMETHBIX
obacrei;

- BBIZIBUTATh HOBBIC UJCH, IIPEIIaraTh OPUTHHATIBLHBIC
MOJIXO/IbI U PEILICHUS;

U CIIOCOOHOCTH MX HCIIOJb30BaHMS B II03HABATEIILHON U
COLIMAJILHOM MTPAKTUKE

y4eOHBIX MPEMETOB U 337124 U3 PEAIbHOM JKU3HH, BRIPAKATH
(dbopMyIamMu 3aBUCUMOCTH MEXK]Ty BEJTHUYNHAMU;

- YMETh peniaTh TEeKCTOBBIC 33/1a49M PA3HBIX TUIIOB (B TOM
YHCJIe Ha MPOIICHTHI, IOJIU M YaCTH, Ha JIBIKEHHE, padoTy,
CTOMMOCTH TOBapOB M yCIYT, HAJIOTH, 33/1a4H U3 00JIACTH
yIpaBJICHUS JINYHBIMHA U CEMEHHBIME (pUHAHCAMH);
COCTaBIISITh BRIPAKCHHUS, yPaBHEHU S, HEPABEHCTBA U UX
CHCTEMBI IO YCJIOBUIO 33]]auH, UCCIICJIOBATh MOTYYEHHOE
pelIeHrEe U OLIEHUBATh MPABIOTIOJO0HOCTh PE3yJILTATOB;

- YMETh ONEPUPOBATH TOHSATHIMH: CPEIHEES
apudmeTnueckoe, Mearana, HauOOJIbIIIee U HAMMEHBIIIEE
3HAYCHUs, pa3Max, JUCIIEPCHUsi, CTAaHIaPTHOE OTKIIOHCHUE
YHCIIOBOTO HA0Opa; yMETh U3BJICKATh, MHTEPIIPETHPOBATH
UH(POPMAILIUIO, TIPEICTABICHHYIO B TaOJIMIIAX, HA
auarpammax, rpadukax, OTpaKarollyr0 CBOMCTBA peaTbHBIX
IPOIIECCOB U SIBJICHUH; MPEICTABIIATh HHPOPMAITUIO C
MTOMOIILIO TAOJIUI] ¥ TUarpaMM; HCCIIEI0BaTh
CTaTHCTUYECKHUE IaHHbIE, B TOM YHCIIE C PUMEHEHUEM
rpadMueCKUX METOJ/IOB U JJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUSAMU: CIYYalHBIN OMBIT U
Cily4aliHOE COOBITHE, BEPOSTHOCTh CITy4YaHOTO COOBITHS;
YMEHHE BBIYHCIISATH BEPOSATHOCTH C UCTIOIB30BAHUEM
rpadUUeCKUX METOI0B; IPUMEHSITH (POPMYJIIBI CITOKCHHS H
YMHOKEHUS BEPOSTHOCTEH, KOMOUHATOPHBIE (DAKTHI U
(hopMyJIBI IPU PEIICHUH 3a/1a4; OLIEHUBATh BEPOSITHOCTH
peabHBIX COOBITHIT; 3HAKOMCTBO CO CITy4YailHBIMU
BEJTMYMHAMU; YMCHHE TTPUBOJIUTEH TIPUMEPHI TTPOSBICHUS
3aKOHA OOJBIINX YHUCEN B MPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSX

- YMETb ONEPUPOBATH MOHATUSIMU: TOUKA, IPsIMasi, IIOCKOCTh,
MPOCTPAHCTBO,  JIBYTPAHHBIM  YroJ, CKPEIIUBAONIUECS
MpsiMbIe, TAPAJUIENTFHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, YToJa MEXIY MPSMBIMH, YTOJI MEXKIY MPSIMOH U
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IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMHU, PACCTOSIHHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIy NpSIMbIMHU,
paccTosiHuEe MEXAY IIOCKOCTSIMU; YMEHHUE UCIIOIB30BATh IPU
pElIeHNH 3a]]a4 U3Y4YEeHHbIE (PAKThI U TEOPEMBI INTAHUMETPUU;
YMEHHUE OLIEHUBATH Pa3MePbl 00bEKTOB OKPYKAIOILET0 MUPA;
- YMETh OINEPUPOBATh MOHATUSMHU: MHOTOTPAHHHK, CEYCHHE
MHOTOTpaHHHKa, Ky0, mapaienenurnes], Ipu3Ma, TupamMuia,
¢urypa u MOBEPXHOCTHb BpallleHUs, LHUIUHAP, KOHYC, Iap,
cdepa, cedeHus GUTYPHI BPAIICHHUS, TUIOCKOCTh, KaCAFOIIAsICSI
chepbl, UWIUHApPA, KOHYyca, IUIOMIAAb TMOBEPXHOCTHU
NUPAMHUJIBI, TIPU3MBI, KOHyCa, IMWIHHJPA, TUIOMIAIL CQEphl,
00BeM Ky0a, MPSAMOYTOJIbHOTO apajuieNenuneia, MupaMuibl,
NpU3MBI, IHMJIMHIPA, KOHYyca, IIapa; yMEHHEe H300pakaTh
MHOTOTPAaHHUKHU WM MOBEPXHOCTU BpAIlICHHUS, UX CEUYECHUS OT
PYKH, C TOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB H 3JIEKTPOHHBIX
CPEICTB; YMEHHUE PACIIO3HABATh CHMMETPHUIO B IPOCTPAHCTBE;
YMCHHE PacliO3HABATh NMPABWIIbHBIE MHOTOTPaHHUKH;

- YMETb ONEPUPOBATh MOHATUSIMHU: IBH>KEHUE B IPOCTPAHCTBE,
nmogoOHbIe  (GUTYPBl B  TMPOCTPAHCTBE;  HMCIOJIb30BATh
OTHOIICHHE TUIOIIAAeH TOBEPXHOCTEH U 00BbEMOB MOIOOHBIX
(buryp npu pemeHnu 3aaay;

- YMETb BBIUUCISTH T€OMETPUUECKUE BEIUYUHBI (JJTHHA, YOI,
Iomaab, 00BeM, IUIOMAAb IOBEPXHOCTH), HCIIOIb3YS
U3Yy4YEeHHbIE POPMYITBI U METOIBI;

- YMETh ONEPHPOBAThH MOHATUSMH: MPSMOYTOJIbHAS CHCTEMA
KOOpJIWHAT, KOOPJAMHATHI TOYKH, BEKTOp, KOOPAMHATHI
BEKTOpa, CKAIAPHOE MPOU3BEICHNE, YOI MEX/y BEKTOPAMH,
CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA HA YHCIIO; HAXOIUTh
C TIOMOUIIbIO HM3YYEHHBIX (OPMYJT KOOPIMHATHI CEPEIHMHBI
OTpE3Ka, PACCTOSTHUE MEKIY JBYMS TOUKAMU;

- yMeTh BBHIOMpaTh MOIXOANIMA W3YYCHHBIH METOJ JUIS
pelieHus 3aJadu, paclo3HaBaTh MaTeMaTHdeckue (akThl U
MaTEMaTHYECKHE MOJICIM B TPHUPOJTHBIX W OOIIECCTBEHHBIX
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SIBJICHUSAX, B HCKYCCTBE;, YMEHHE IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX  OTKPBITUM POCCUHCKOM HM  MHUPOBOU
MaTeMaTHYECKOU HAYKH.

- YMETb OIEPUPOBaTh NMOHATHAMH: ONPEICICHUE, aKCUOMa,
TEOpeMa, CIJIEJCTBUE, CBOMCTBO, NMPHU3HAK, I0KA3aTElbCTBO,
paBHOCWIbHBIE (HOPMYIUPOBKH; yMeHUE (HOPMYIUPOBAThH
o0paTHOE W TPOTUBOIIOJIOKHOE YTBEPXKICHHE, IPUBOIUTH
OpUMEpPbl WM KOHTPIPUMEDPBI,  MCIOJIB30BaThb  METOJ
MaTeMaTUYeCKON WHAYKLUMH; [POBOJUTH JOKa3aTelIbHbIE
paccyXJIeHUs IPU PEUICHUM 3aJa4, OLEHUBATh JIOTHYECKYIO
IPABWJIBHOCTb PacCyXICHUM;

- YMeTb  OIEpUPOBATH  IOHATUSAMHU:  MHOMKECTBO,
IOJIMHO’XKECTBO, OIEpalMy HaJ MHOXXECTBAMHU; YyMEHHUE
UCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapaTr Uit
ONMCAaHUS PEAJBHBIX MPOLIECCOB U SABJICHUN MPU PELICHUU
3aJa4, B TOM YHCJIE U3 IPYTUX YUeOHBIX IPEIMETOB;

- YMETh OINEpUpOBaTh MOHATUSIMM: Trpad, CBSI3HBIM rpad,
JiepeBo, LUK, rpad Ha IUIOCKOCTH; yMEHHeE 3a/JaBaThb M
OMMCHIBATh Ipadbl pa3IMUHBIMHM CHOCOOAMHU; HMCIIONIb30BaTh
rpadsl IpU peLIeHNH 3a/1a4;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATHSMHU: COUETaHUE,
NIEPECTAHOBKA, YHCIO COYETaHWH, 4YHCIO IIEPECTaHOBOK;
6uHoM HploTOHA; yMeHNe TpUMEHATh KOMOMHATOPHbIE (PaKThI
Y pacCy KIEHUS IS pEeLICHMs 3a/1a4;

-YMETh ONEpUPOBAThH MOHITUIMU: HATYPAJIBHOE YUCIIO, 1IEJI0€
YHUCJIO, OCTaTOK IO MOJYJII0, palUOHAJIBHOE YHUCIIO,
WppalMOHAILHOE YKCJIO0, MHOKECTBA HATypalbHbBIX, LIEJBIX,
palnoHaIbHbIX, JNENCTBUTEIBHBIX YHCEIT; yMEHHE
WCIIOh30BaTh MPU3HAKUA JETMMOCTH, HAMMEHBIIHNN OOIuit
JIeTUTeNh U HaMEeHbIIee 0011ee KpaTHoe, anroput™ EBkinia
IpU  peumieHUH  3a7ay; 3HAKOMCTBO C  pa3jIM4YHBIMHU
IIO3ULIMOHHBIMU CUCTEMAaMU CUHCIICHMUS],




- yMeTb CBOOOJHO ONEPHPOBATH MOHATHAMHU: CTEIECHb C
LEJIBIM TOKa3aTelieM, KOPEeHb HaTypalbHON CTEIIEHU, CTENICHb
C palMOHAIBHBIM MTOKa3aTeJeM, CTETEHb C JCHCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3aTesieM, Jjorapudm dYucia, CHHYC,
KOCHHYC M TaHT€HC MTPOU3BOJILHOTO YHCIIA;

- yMeThb ONEpUPOBaTh  MOHATUSIMHU: TOXJIECTBO,
TOXJIECTBEHHOE NpeoOpa3oBaHKe, YpaBHEHUE, HEPABEHCTBO,
CUCTeMa ypaBHEHHM M HEPaBEHCTB, PaBHOCHIBHOCTD
YpaBHEHMIA, HEPAaBEHCTB W  CHUCTEM, paIOHAIbHBIE,
UppalMOHATIbHBIE, MOKa3aTesbHbIE, CTCTICHHBIE,
JOrapu(MHUUECKUE,  TPUTOHOMETPUYECKHE  ypaBHEHHS,
HEpPaBeHCTBA U CHCTEMbl; YMEHHE pelaThb YpaBHEHHS,
HEpaBEHCTBA M CHCTEMBI C MOMOIIBIO PA3IMYHBIX MPHUEMOB;
peliaTh ypaBHEHHS, HEPAaBEHCTBA U CHUCTEMBI C MapaMeTPOM;
NPUMEHSTh YpaBHEHUs, HEPaBEHCTBA, WX CHUCTEMBI JUIS
pellleHusT MaTeMaTUYeCKUX 3a/ad M 3aJad U3 Pa3IMYHBIX
oOyacTell HayKu U peaJIbHOM JKU3HH;

-yMeTb CBOOOJHO ONEPUPOBATH MHOHATHUAMM: Trpaduk
¢GbyHkuuy, oOpaTHas (QYHKIMS, KOMIIO3UIUS (YHKIIHM,
AVHeNHass (yHKUUS, KBajApaTu4yHas (YHKIMs, CTEeleHHas
GYHKIHS C TEJIbIM  TOKa3aTelieM, TPUTOHOMETPHUYECKHUE
¢byHkuuu, oOpaTHblE TPUTOHOMETpPHUYECKHE  (YHKIIHUH,
rokaszaTebHass W Jorapupmuueckas GyHKIUH; yMEHHUE
CTpouTh rpaduku (YHKIMHA, BBINOJHATH HpeoOpa3oBaHUS
rpadukoB QpyHKINH;

- YMEHHUE HUCHOJb30BaTh rpaduku QYHKUMHA JUIS U3yUeHUs
MPOIIECCOB M 3aBUCHMOCTEW MPH PEIICHUH 3a]a4 U3 JIPYTHUX
y4eOHbIX TNPEAMETOB W M3 peallbHOW KM3HM; BBIpaKaTh
(dhopMynIaMu 3aBUCUMOCTH MEXK]Ty BeTHIYNHAMU;

- yMeHue CBOOOJHO ONEpHpOBATh MOHATHAMHU: UYETHOCTb
GyHKIMK, TIEPUOAUYHOCTh  (YHKIHWH, OTPaHUYECHHOCTD
(YHKIIMM, MOHOTOHHOCTb (DYHKILHMH, KCTPEeMyM (QYHKIHUH,
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HauOouyplllee ¥ HAWUMEHbIIEe 3HaueHUs (QyHKOUM Ha
IPOMEXYTKE; yMEHHE IIPOBOIUTH UCCIIEJOBAaHHE (DYHKIUH;

- YMEHHUE HCIIOJIb30BaTh CBOWCTBA U rpaduku (pyHKIUN st
pelIeHusl ypaBHEHHUI, HEPaBEHCTB M 3ajJad C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOMECTBA
pelIeHnil ypaBHEHU, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOIHO OIIepUpOBATH HOHSTUAMU:
I10CJIEI0BATENBHOCTD, apudmeTHuecKas nporpeccus,
reoMeTpudecKasl mporpeccus, OECKOHEYHO yObIBaroImas
reoMeTpHuUecKas IIPOrpeccust; yMEHHE 3a]aBaTh

IIOCJIEIOBATEIbHOCTH, B TOM  4YHCIE€ C  I[OMOILBIO
PEKYPPEHTHBIX HOpMYT;

- YMETh ONEPUPOBATh MOHATUSMU: HENPEPHIBHOCTh (QYHKINH,
acUMIITOTBl  rpaduka QyHKUMH, TepBasi U  BTOpas
npou3BOgHAS (YHKIUU, TEOMETPUUYCCKUH U (PU3UUCCKHA
CMBICII TIPOM3BOJHOH, IepBOOOpa3Has, ONpeJeeHHbIN
MHTErpai; yMeHHe HaXOAUTh aCUMITOTHI Tpaduka QyHKIUY;
YMEHHME BBIYUCIATH NPOU3BOAHBIE CYMMBI, IIPOM3BEIEHUS,
YaCTHOTO M KOMIIO3UMLMHU (PYHKIMHA, HaXOAWTb ypaBHEHUE
KacaTeJIbHOH K rpaduKy QyHKIUY;

- YMEHHUE HCIOJIb30BaTh MPOU3BOJHYIO JJISi HCCIIEIOBAHUS
GyHKUMH, JUISI HAXOXKICHWS HAMJIYYllIero pelieHus B
MPUKJIAJHBIX, B TOM YHCJIE COLHUAIbHO-DKOHOMHUYECKHX U
¢usznyeckux 3agayax, IS OINpENeNIeHUS CKOPOCTH U
YCKOPEHUST; HAXOIUTh IJIOIAAN U 00beMBI GUTYP C TOMOLIBIO
UHTErpana;  NPUBOJUTH  NPUMEPHl  MaTEMaTHYECKOIO
MOJIETUPOBAaHUSl €  MOMOIIbI0  AuddepeHInaIbHbIX
YPaBHEHUU;

- yYMeThb OIEpPUPOBaTh MOHATHUAMU: KOMIUJIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE 4YMCIIA, MOIYJb WU apryMEHT
KOMIUIEKCHOTO 4Hcia, (GopMa 3amucH KOMIUIEKCHBIX YHCET
(reomeTpuyeckas, TPUTOHOMETpUYECKast U ajaredpanyeckas);
yMeTh  NPOM3BOJAUTH  apudmeTrnyeckue  JEUCTBUS  C
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KOMILUIEKCHBIMH YHUCIIAMY; IIPUBOAUTH IIPUMEPBI
MCIIOJIb30BAaHUS KOMIUIEKCHBIX YMCEIT;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSMH: CpelIHEe
apupmeTHyeckoe, MeauaHa, HauOoJbllee U HauMEHbIIEe
3HA4YEHMs, pa3Max, JUCIIEPCHs, CTaHAAPTHOE OTKIOHEHUE JUIS
ONMCAaHUA 4YMCIOBBIX JIAHHBIX; YMEHHE HCCIEIO0BATh
CTaTUCTUYECKUE [aHHBIE, B TOM 4YHUCJIE C IMPUMECHEHUEM
rpadu4ecKux METOJIOB U 3IEKTPOHHBIX CPE/ICTB; I'papruecKu
UCCIIEI0BaTh  COBMECTHBIE HAONIOJCHHUS C  I[IOMOIIBIO
JyarpamMM paccerBaHUs U JIMHEHHOW PErpeccuy;

- YMETb HaXOAUTb BEPOATHOCTU COOBITUI C UCIOIB30BAHUEM
rpadu4ecKux METOJOB; IMPUMEHATh A PpELIeHus 3a7ady
(hopMyIIBI CIIOKEHHUS U YMHOXKEHHUSI BEPOSITHOCTEH, (popmyiry
IIOJIHOM BeposATHOCTH, (popmyity bepHyiiiu, kKoMOMHATOpHBIE
¢bakTel U (OpMyIIBI; OIEHMBATH BEPOSTHOCTH pEATBHBIX
COOBITHH; yMEHHE OINEepPUPOBaTh MOHATHSIMHU: CilydaiiHas
BEJIMYMHA, PACHPEIEICHUE BEPOATHOCTEH, MAaTEMaTHYECKOE
OKMJAaHHWE, [JUCIEepCUs W  CTAaHJApPTHOE  OTKIOHEHHUE
CIlydalHOM  BEJIMYMHBI, (QYHKIUM  paclupefesneHuss |
IJIOTHOCTU PaBHOMEPHOTO, MOKA3aTEIbHOIO U HOPMAJIbHOIO
pacrpenesieHAi; YMEHHE UCIOJIb30BaTh CBOMCTBA N3yYEHHBIX
pacmpelneneHuld A peuieHus  3a7ad; 3HAKOMCTBO C
MOHATUSMH: 3aKOH OOJBIIMX YHCET, METOJbl BBHIOOPOUYHBIX
UCCJICIOBAHNUM; YMEHHUE IPUBOAUTH IIPUMEPHI IPOSABICHUS
3aKOHa OOJIBIIMX 4YHCENl B MPHUPOAHBIX U OOILIECTBEHHBIX
SIBJIICHUSX,

- YMETh CBOOOJHO ONEpPUPOBATh MOHATUSAMU: TOUKaA, IpsiMas,
IIJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IJIOCKUK YIOJI,
JIBYT'PAaHHBIA yTOJ, TPEXI'PAaHHBIA yTOJ, MEepeceKarolumecs,
rapajuieJIbHbIE 51 CKpELIUBAOIIHECS IIpsIMBIE,
MapajuIeIbHOCTh W NEPIEHAMKYJSIPHOCTh  NPSIMBIX U
IIJIOCKOCTEM, YroJl MEKAY NPAMBIMH, YIOJ MEXAY NPsSMON U
IJIOCKOCTBIO,  YIOJ  MEXJAY  IUIOCKOCTSIMH;  YMEHHUE
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WCIOJb30BAaTh TPU PEHICHWH 33134 H3Y4YeHHBIC (aKThl U
TEOpEMbl IUIAHUMETPUHU; YMEHHME OLEHHUBAaTh pa3Mepbl
O0BEKTOB B OKPYXAlOIEM MHpPE; yMEHHE ONepupoBaTh
HNOHATUSAMM: MHOTOTPAHHUK, CEYCHME MHOIOIPaHHHKA,
MPaBUIBHBII MHOTOTPAaHHUK, MPH3Ma, MHpamMuaa, Gurypa u
IIOBEPXHOCTh BpallleHWs], LUMIMHApP, KOHyc, map, cdepa,
pa3BepTKa IIOBEPXHOCTH, CEYEHMs] KOHyca U LWIMHJIPA,
napajjienbHble OCH MWJIM OCHOBAaHHUIO, CEYeHHE IIapa,
IUTOCKOCTB, Kacarommasicsi chepsl, IINHAPa, KOHyCa; YMEHHE
CTPOUTH ceueHue MHOTI'OI'paHHUKA, n300pakaTh
MHOTOTpaHHUKH, (UTYphl M IOBEPXHOCTU BpPALLEHHUS, HX
CEUeHMsI, B TOM 4YHCJIE C HOMOILBIO AJIEKTPOHHBIX CPEJCTB;
YMEHHE TMPHUMEHSATh CBOWCTBA T'€OMETPHYECKUX (UTryp,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEAEICHUS H3Yy4aeMbIX
¢uryp, BBIIBUTaTh TUIOTE3bI O CBOMCTBAX M NPU3HAKAX
reoMeTpuuecKux (Guryp, 000CHOBBIBATh WJIM OIIPOBEPraTh MX;
yYMEHHE MPOBOAUTH KJIAcCU(UKALMIO QUTYp MO Pa3IMuHbIM
IpPU3HAKaM, BBINOJHATh HEOOXOJUMBIE JOMOJHUTEIbHbIE
MIOCTPOCHUS;

- yMeTb CBOOOJIHO OIEPUPOBATH MOHATUSAMH: IUIOIMIA[b
¢urypsl, 06beM QUrypbl, BEeJIMYMHA YIJIAa, PACCTOSHUE OT
TOYKM JI0 IUIOCKOCTH, PAacCTOSHUE MEXIy NpPSIMbIMHU,
paccTosiHuEe MKy MI0OCKOCTSAMU, IUIOMAAb cepsl, IUIOMIAlb
MOBEPXHOCTH NMUPAMHU/IBI, IPU3MBI, KOHYCa, HIWIMHAPA, 00BEM
Ky0a, TpsSMOYrOJBHOIO MapajieNenunena, MNUpaMUabl,
NpPU3MBbI, LWIMHIpA, KOHyca, IlIapa; yMEHUE HaxoIuTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

- yMeTb CBOOOJHO OINEpPUPOBATH IOHATUAMU: JBUKEHUE,
napajuleNibHbI MEepeHoc, CHUMMETpHsl Ha IUIOCKOCTH U B
IPOCTPAHCTBE,  TOBOPOT,  HpeoOpa3oBaHUEe  MMOA0OHUS,
nmofgoOHble (GUTYPHI; YMEHHE paclo3HaBaTh paBHBICE U
noJo0HbIe (UTYPHI, B TOM 4YHCJIE€ B HPUPOJAE, HUCKYCCTBE,
apXUTEKType; YMEHHE HCIIOJIb30BaTh T€OMETPUYECKHE
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OTHOILIEHHUS, HAXOAUTh F€OMETPUUYECKUE BEIMYMHBI (JIJIMHA,
yroJj, IUIoNiaab, O0ObEM) IMPH PEIICHHH 3adad W3 JAPYyTHUX
y4e0HBIX MPEMETOB U U3 PEATLHOM KU3HU;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATUSIMH: TIPSIMOYTOJIbHAS
CUCTEMa  KOOpJIWHAT, BEKTOp, KOOPJIMHATHI  TOYKH,
KOOpDAMHATBl BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEIACHUE
BEKTOpa Ha YHCJIO, pa3lIoXKEeHHEe BEKTOpa Mo 0a3ucy,
CKaJISIPHOE TPOM3BEACHUE, BEKTOPHOE IPOU3BEACHHUE, YIoJl
MEXIY BEKTOpaMH;, YMEHHUE HCIIOIb30BaTh BEKTOPHBIA U
KOOPJAMHATHBIA METO/I 11 PEIICHUS FTEOMETPUUYECKUX 3a7a4 U
3a/lad ~ JAPYyrux  Y4eOHBIX  MPEIMETOB;  ONEPUPOBATH
MOHATUAMU: MaTpuiia 2X2 u 3x3, omnpeaesuTe]lb MAaTPUIIbI,
TEOMETPUUYECKHUI CMBICI OTIPEICITUTEIIS,

- YMETh MOJICTUPOBATh pEAJbHbIE CHUTyallUM Ha S3bIKE
MaTEMAaTHKH; COCTaBJIATh BBIPAXKCHHS, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33]1a4H, UCCIIEI0BaTh
TTOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHUEM alllapaTa ajireopsl,
UHTEPIPETUPOBATh  MOJYYEHHBIM  pe3yibTaT;  CTPOUTh
MaTeMaTUYeCKUE MOJIETH C TOMOIIBI0 T€OMETPUUYECKUX
NOHATUM W  BEIWYMH, peuaTrb CBA3aHHbIE C HHUMH
MPAaKTUYECKHUE 33]]a4H; COCTABIISATH BEPOSTHOCTHYIO MOJIETb U
UHTEPIPETUPOBATh  MOJIYYEHHBIM  pe3ynbTaT;  peniaTh
MIPUKJIATHBIC 33]]a4l CPEICTBAMU MAaTEMAaTUUECKOTO aHAIN3a,
B TOM YHCJE COLUATHHO-d)KOHOMUYECKOTO U (U3UUYECKOTO
XapaKkTepa;

- yYMeHHEe BBIOMpaTh NOIXOISAIIMA METOA IS pPEeUIeHHS
3a/1aud; TMOHUMAHHUE 3HAYUMOCTH MAaTEMaTUKH B W3YYCHUH
MIPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U SBICHUI; YMEHUE
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MaTEMaTHUKH B UICKYCCTBE,
YyMEHUE TPUBOAUTH MPUMEPhl MATEMAaTHYECKUX OTKPBITUH
pPOCCUICKOM U MUPOBOM MAaTEMAaTUYE€CKON HAYKH

OK 02 Ucnomns30BaTh
COBPEMEHHBIE CPEJICTBA

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- YMETh ONEPUPOBATH MOHATHAMMU: PallMOHATbHAs QYHKLIHNSA,
MoKasaresabHasi QYHKIMs, CTeneHHasi PYHKIHS,
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IIOMCKa, aHaJIU3a U
UHTEPIIpETauu
uHpOpMaLnH, U
uH(pOpMaIOHHBIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3a1a4 IpoQecCHOHATILHOM
JeSITeIbHOCTH

-cOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA
JMAJIore KyJlbTyp, CIIOCOOCTBYIOIEI0 OCO3HAHUIO
CBOET0O MECTa B MOJIUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE SI3IKOBOM U UNTATEIBCKON
KYJBTYpBI KaK CPEJICTBA B3aMMOICHCTBHS MEXKILY
JOABMU U TO3HAHUSI MUDA;

- OCO3HAHME LIEHHOCTH HAYYHOH IS TeIbHOCTH,
TOTOBHOCTb OCYILECTBJIATh IPOCKTHYIO U
UCCIIEIOBATENBCKYIO IEITEILHOCTh HHMBUIYaIbHO U B
rpynre.

Ogiajenne yHMBepPCAJIbHBIMH Y4eOHbBIMH
MO3HABATEJbLHBIMH AefiCTBUSIMH:

B) paboTa ¢ nHpOpManueii:

- BJIaJIeTh HaBbIKAMHU I0JTy4eHHs HH(OpMALUU U3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBISATH MOUCK, aHAIIU3, CHCTEMATHU3aLIUI0
WHTEPIPETAINIO HHPOPMALIUN PA3TUYHBIX BHIOB U
¢bopM npencTaBieHus;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (hopMaTax ¢ y4eTOM
Ha3zHavyeHUs MH(OpMAINK U 1IeNIeBOH ayJUTOpHUH,
BbIOMpAas ONITUMAIbHYIO (POPMY IPEICTaBICHUS U
BU3yaJln3aliH;

- OIICHUBATh JIOCTOBEPHOCTH, JIETUTHMHOCTb
uH(pOpMaINH, €€ COOTBETCTBUE ITPABOBBIM U MOPAJILHO-
THYECKUM HOpMaM;

- CTIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHU3allMOHHBIX
3a/1a4 ¢ COOMI0IeHNEM TPEOOBAHMI SPrOHOMUKH,
TEXHUKH O€30MIaCHOCTH, TUTHEHBI, pecypcocOepekeHusl,

norapudmuyueckas QyHKIUs, TPHTOHOMETPHUECKHUE
(dbyHKIMK, 00paTHBIC (YHKIIMH, YMEHHUE CTPOUTH rpaduKu
M3Yy4EHHBIX (DYHKIIMIA, UCTIOIBb30BaTh rpauKu IpU U3yUCHUH
IPOLIECCOB U 3aBUCUMOCTEH, IIPU PELICHUH 3a/1a4 U3 JPyTUX
y4eOHBIX TPEAMETOB U 3ajay U3 peallbHOW KHU3HH; BEIPAXKATh
(hopMynaMy 3aBUCUMOCTH MEX]ly BEIMUMHAMU;

- YMETh ONEPUPOBATH MOHATHIMH: TOKAECTBO,
TOXECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEPAaBEHCTB, PABHOCUIBHOCTD
YPaBHEHMI, HEPABEHCTB U CUCTEM, PALlUOHAIIbHBIE,
UppalroHaIbHBIE, TOKA3aTeIbHBIE, CTCTICHHBIC,
J0rapu(pMUUECKUe, TPUTOHOMETPUYECKHE YPAaBHEHMS,
HEpaBEHCTBA U CUCTEMBI; YMETh peIIaTh YpaBHEHUS,
HEpaBEHCTBA U CUCTEMBbI C [TOMOILBIO PA3JIMYHBIX IPUEMOB;
pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C TAPaMETPOM;
IPUMEHSTh YpaBHEHUsI, HEPAaBEHCTBA, X CUCTEMBI JJIs
peleHusI MaTeMaTHIEeCKUX 3a/1a4 U 33734 U3 Pa3InIHbIX
o0acTeil HayKH U pealbHOM KHU3HH;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMHU: JIBIKEHHE,
napasenbHbli IepeHoC, CHMMETPHsI Ha TNIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, TpeoOpa3oBaHKe MO00uUs,
1oJJ00HBIE (PUTYPBI; YMETh paclo3HaBaTh paBHbIC U
10100HbBIE PUTYPBI, B TOM UHCIIE B IPUPOJE, UCKYCCTBE,
apXUTEKTYpe; YMETh UCIIOJIb30BaTh FEOMETPHUECKUE
OTHOIIEHHS, HAXOIUTh TEOMETPHUECKUE BETMUNHBI (JUTHHA,
yToJ1, IJIOUIa](b, 00bEM) MIPU PELICHUH 33734 U3 JIPYTUX
y4eOHBIX TIPEJIMETOB U U3 PEATbHON KU3HH
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MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOPMAIIHOHHOM
0€e301aCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUIHOCTH

OK 03 I[InanupoBath 1
pean30BBIBATH COOCTBEHHOE
poeCCUOHATIBHOE U
JUYHOCTHOE Pa3BUTHE,
PEANPUHIUMATEIIECKY IO
JESTSIILHOCTh B
npodeccuoHabHOM cdepe,
UCIIOJIb30BaTh 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYAIHSIX

B o0Js1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS
- chopMHEpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI,
3TUYECKOTO [TOBEJCHUS;

- CITOCOOHOCTH OIICHUBATH CUTYAIIMIO U TPUHUMATh
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHME JIMYHOI'O BKJIaJa B IOCTPOCHUE
YCTOMYMBOTO OYIyIIEero;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENISAM U
(M) IpyruM 4jaeHaM CeMbHU, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOIO MPUHATHS LICHHOCTEW CEMEUHON
YKU3HHU B COOTBETCTBHH C TPAIUIIMsAMU HapoaoB Poccuu;
OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU
AefCTBUAMMU:

a) caMOOpTaHU3aIIHS:

- CAaMOCTOSITEIIbHO OCYUIECTBIIATH TO3HABATEIbHYIO
JeSITeNIbHOCTb, BBISIBIISITH MPOOIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4U B
00pa30BaTeNbHOMN IEATETHHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEIHbHO COCTABIATH TUIaH PELIeHUs MPoOIeMbl
C YUYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEAINIOYTEHHM;

- 1aBaTh OIIEHKY HOBBIM CHUTYaITUsIM;
croco6cTBOBaTH (POPMUPOBAHUIO U MTPOSBICHUIO
ITUPOKOU SPYIUIIMH B Pa3HBIX 00JACTAX 3HAHUH,
MOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIH YPOBEHb;

- YMETb OIIEPUPOBATh MOHATUAMU: PALlHOHAIIBHBIE,
HMpPALMOHAIIBHBIE, [I0KA3aTEIbHbIC, CTECIICHHBIE,
J0rapu(pMUUEcKue, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOTOTPAHHUK, CEYECHHE
MHOTOTpaHHHKa, Ky0, mapauieJenuIes, npu3Ma, MupamMmu/a,
¢burypa 1 oBepxXHOCTb BpaILCHUs], IWIMHP, KOHYC, 11ap,
cdepa, ceueHus: GUTypbI BpaIeHHs], TUIOCKOCTh, KAaCAIOMIasICS
cdepsl, HUINHAPA, KOHYCa, IUI0IIAalb TOBEPXHOCTH
NUPaMU/IbI, TPU3MBI, KOHYCa, IWINHAPA, IUI0MaIbs chepsl,
0o0beM Ky0a, IpsMOYTOJILHOTO Napaielienunea,
MIAPaMU/IbI, IPU3MBIL, HUIMHAPA, KOHYyCa, IIapa; YMEHUE
n300pa’kaTb MHOTOTPAaHHUKHU U TOBEPXHOCTH BpAILIEHUs, UX
CEYEHMS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEICTB; YMETh PAaCIIO3HABATh CUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PAaCIIO3HABATh MPABUIIbHBIC
MHOT'OI'PaHHUKHU;

- YMETb OIIEPUPOBATH MOHATHIMU: IPSIMOYTOJIBHASI CHCTEMA
KOOpPJMHAT, KOOPIAUHATHI TOYKH, BEKTOP, KOOPIAUHATHI
BEKTOPA, CKATAPHOE MPOU3BEIACHHUE, YTOJI MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO;
HaXOJUTh C MMOMOIIBIO U3YUYEHHBIX (POPMYIT KOOPIUHATHI
CEpEIHHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMS TOUYKAMU
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0) CAMOKOHTPOJIb:

UCTIOJIB30BATH MPUEMBI PEQIICKCHH ISl OLIEHKU
CHUTYyalllH, BBIOOpA BEPHOTO PEILICHHS,

- YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPHUHUMATH
PELICHHS [0 UX CHUYKEHUIO;

B) SMOIMOHAJIBHBIA HHTEIIEKT, IPEINOIaratoni
c(hOpPMHUPOBAHHOCTD:

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOLICH CTpEeMIICHHUE K
TOCTHIKEHUIO IIEJIH U YCIIEXY, OIITUMU3M,
MHHULUATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXOIS U3
CBOHMX BO3MO>KHOCTEH;

- OIMIIATHH, BKJIIOYAOLIEH CIOCOOHOCTh MOHUMATh
HMOIMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBATH €T0 MPH
OCYIIECTBIICHMH KOMMYHHUKAIIMU, CIOCOOHOCTB K
COYYBCTBHIO M COTIEPEIKUBAHHUIO;

- COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh
BBICTPAaWBAaTh OTHOIICHHUS C IPYTHMH JIFOJIbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaThb
KOH(JIMKTBI

OK 04 D¢pdextuBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIa/ICHHE HAaBbIKaMH Y4eOHO-HCCIeA0BaTEIbCKOM,
MPOEKTHOM ¥ COIMATIbHOM JIEATEIIbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMU
JNeliCTBUAMU:

0) coBMecTHas JesTeIbHOCTD:

- IOHUMATh U UCIOJIB30BaTh MPEUMYILECTBA KOMAHHOMN
Y UHJAUBHUAYAIbHON paboTHI,

- IPUHUMATBH IIEJU COBMECTHOM AESATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JIEVCTBHUS 1O €€
JIOCTH>KEHHIO: COCTaBIISTh TJIaH JICMCTBUH,
pacIpenensaTh pojau ¢ y4eTOM MHEHHM YYaCTHUKOB
00CYX1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

- YMETb ONEPUPOBATH MOHATUSIMU: CIIyHYailHBII OMBIT U
Clly4aliHO€ COOBITHE, BEPOSTHOCTh CITyYaHOTO COOBITHS;
YMETh BBIYMCIIATH BEPOSATHOCTD C UCIOJIb30BAaHUEM
rpaUyecKuX METOA0B; IPUMEHSITH (POPMYJIbI CIIOKEHUS U
YMHOKEHUS BEPOSTHOCTEH, KOMOUHATOPHBIE (DAKTHI U
(dhopMyITbl pU PEIICHUH 3a]1a4; OLIEHUBATh BEPOSITHOCTH
peabHBIX COOBITHIT; 3HAKOMCTBO CO CITy4YailHBIMU
BEJIMYNHAMH; YMEHUE IIPUBOIUTH IIPUMEPEI IIPOSABIICHUS
3aKOHA OOJBIINX YHUCEN B MPUPOIHBIX U OOIECTBEHHBIX
SABJICHUSAX,

- YMETh CBOOOIHO OTIEPUPOBATH MOHATUSMU: CTETICHD C
LIETTBIM MTOKa3aTeIeM, KOPeHb HAaTypaIbHOW CTETICHH, CTEIICHb
C pallMOHAJIbHBIM MOKA3aTeNIeM, CTENEHb C JEHCTBUTEIbHBIM
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- KOOPJIMHUPOBATH U BBIMIOJHATH PAaOOTY B yCIOBUSIX
peanbHOTO, BUPTYATHLHOTO U KOMOMHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYHIECTBJIATH IO3UTUBHOC CTPATCTUYCCKOC IIOBEACHUE

B PA3JIMYHBIX CUTYAIUSAX, IPOSIBIISATH TBOPUYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM.

OBraneHne yHUBEPCATbHBIMU PETYISTUBHBIMH
NEUCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIFOACH:

- MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHUX JIFOJCH TpH
aHaJIN3€e PE3yJIbTATOB JIEATEILHOCTH;

- MPpU3HABATh CBOE IIPABO M MPABO JAPYTHUX JIIOJICH Ha
OIUOKU;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHP C TIO3UIUU
JPYTOro 4enoBeKa

(BelIecTBEHHBIM) TTOKA3aTeneM, JJorapudm Juciia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- YMETh CBOOOHO ONIEPUPOBATH MOHATHIMHU: TpapuK
(dbyskum, oopatHas GyHKIINS, KOMITO3HUITUS (HYHKIIHH,
nuHelHas pyHKIMs, KBapaTu4Has (GyHKINsS, CTEICHHAS
(GyHKIUS C LEeTBIM [TOKa3aTeraeM, TPUTOHOMETPUYECKHe
¢GyHKIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHUE (DYHKITHH,
nokasaTenbHas U jorapupmMudeckas GyHKIIUN; YMETh
CTPOUTH TpauKH (PYHKIHIA, BBITOIHATH IPEOOpPA30BAHNUS
rpadukoB QpyHKIUNH;

- YMETh UCTIOJIB30BaTh Tpadpuku QyHKIMHA 111 U3yUSHHS
MPOIIECCOB U 3aBUCUMOCTEH NP PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX PEAMETOB U U3 PEaTbHOM KU3HU; BHIPAXKATD
(hopMyiaMy 3aBUCUMOCTH MEXKy BETMYUHAMU;

- cBOOO/IHO OTIEPUPOBATH MOHATUSMU: YETHOCTh (DYHKIIHH,
HNEPUOANYHOCTD (DYHKIIMHU, OTPaHUYCHHOCTh (DYHKIIHH,
MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (yHKIIUHU, HAUOOJIbIIIEee
Y HauMeHbIllee 3HaueHHs! (PYHKIIMU Ha IPOMEXKYTKE; YMETh
MIPOBOJIUTH HCCIIEIOBaHUE (PYHKIINY;

- YMETh HCTIOIBH30BaTh CBOMCTBA U rpa@uKu GYHKITUH I
peleHs ypaBHEHH, HEpaBEHCTB U 33/1a4 C TapaMeTpaMH;
n300pakaTh Ha KOOPJAMHATHON MJIOCKOCTH MHOXKECTBA
pELICHNI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBisTh
YCTHYIO M TUCHMEHHYIO
KOMMYHHKAITIIO Ha
rOCy/apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
Y4€TOM OCOOCHHOCTEH
COLMAJIBHOTO U KYJITYPHOTO
KOHTEKCTa

B o0nactu 3cTeTHYECKOro BOCIIUTAHMS:

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUast 3CTETUKY
ObITa, HAYYHOTO ¥ TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA,
TpYJa ¥ 00IIECTBEHHBIX OTHOILIECHUH;

- CIIOCOOHOCTh BOCIIPUHUMATH Pa3IMYHbIC BUIIBI
HCKYCCTBa, TPAAULMU U TBOPYECTBO CBOETO U APYTHUX
HapoJI0B, OLIYLIaTh SMOLIMOHATIBHOE BO3ACICTBUE
HCKYCCTBa;

- YOKJIEHHOCTh B 3HAYMMOCTH JIJISl INYHOCTH U
o011ecTBa OTEUECTBEHHOI0 U MUPOBOI'O MCKYCCTBA,

- YMETh ONIEPUPOBATH MOHATUSIMU: CPEJIHEE
apudMeTnyecKoe, MeIrnaHa, HanboIbIlIee U HAUMEHbIIIEE
3HA4YEHMs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKJIOHEHUE
YUCJIOBOT0 HAOOpa; YMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATH
nH(}OpMaIIHIO, IPEICTABICHHYIO B TAOIUIaX, HA
quarpaMmmax, rpadukax, oTpaxkaronyr0 CBONCTBA pPeaTbHBIX
MIPOLIECCOB U SBIICHUH; TPECTABIATH HH(OPMAILIHIO C
TTOMOTIIBIO TAOJIUIT U TUATPAMM; HCCIIEIOBATh
CTAaTUCTUYECKHE JaHHBIE, B TOM YHUCIIE€ C TPUMEHEHUEM
rpagUIeCKUX METOJIOB U DJIEKTPOHHBIX CPEJICTB;
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STHUYECKHUX KYJBTYPHBIX TPATUIIUI H HAPOTHOTO
TBOPUYECTBA;

- TOTOBHOCTH K CAMOBBIPAXKCHHIO B PA3HBIX BHJIAX
HCKYCCTBA, CTpeMJICHUE TPOSIBIIATH KaueCcTBa
TBOPYECKOM JINUHOCTH;

OBnazneHue yHUBEpCAIbHBIMU KOMMYHHUKATHBHBIMU
JCACTBUSAMMU:

a) oOmieHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HH,
- pacrno3HaBaTh HeBepOalIbHbIE CPEICTBA OOIIEHUS,
MMOHMUMATh 3HAYEHHUE COIMAIbHBIX 3HAKOB, PACIIO3HABAThH
MPEANOCHUTKY KOH(PIUKTHBIX CUTYalMid U CMSTYATh
KOH(JINKTHI,

- pa3BEepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C
WCTI0JIb30BAHUEM SI3BIKOBBIX CPEACTB

- YMETh OIIEPUPOBATh MOHATUSAMU: TOUKA, IpsAMas,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIH yTOI,
CKPEILMBAIOIINECS IPSIMbIE, TAPAIIIIEIIBHOCTD U
NEPIIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH, YToJI MeXay
MPSMBIMH, YTOJI MEXY MPSAMON U IJIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE MEXy NMPSAMBIMH, PACCTOSTHUE MEKIY
IUIOCKOCTSIMU;

- YMETh UCIOJIb30BaTh IPU PELICHUU 3a/1a4 U3yUEHHbIE
(hakThI ¥ TeOpEMBbI IJITAHUMETPUH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOIIEro MUpa

OK 06 [IposBasaTh
TPaKJIaHCKO-
NaTPUOTHUYECKYIO MO3ULHIO,
JIEMOHCTPUPOBATH
OCO3HaHHOE MOBEJICHHUE HA
OCHOBE TPATUIIMOHHBIX
00I1eYeI0BeueCcKux
IIEHHOCTEH, B TOM YHCIIE C
Y4E€TOM FapMOHHU3AIUU
MEXHAIIMOHATBHBIX U
MEXPEJIUTUO3HBIX
OTHOILIEHU!, TPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIMOHHOTO
MOBEJCHUS

- OCO3HaHUE 00YYaIOUIMMUCS POCCUNCKON I'pakJaHCKON
HUJICHTUYHOCTH;

- LIEJICHAIIPABIEHHOE Pa3BUTHE BHYTPEHHEN NIO3ULIUN
JIMYHOCTH HAa OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LeHHocTer HapoaoB Poccuiickon denepanny,
HMCTOPUYECKUX U HAIMOHAIBHO-KYJIBTYPHBIX TPAJIULIHM,
(opMHpOBaHHE CUCTEMBI 3HAYUMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYIILIHOHHOTO
MHUPOBO33PEHHUs], IPABOCO3HAHHUS, DKOJIOTUYECKON
KYJbTYpPBbl, CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD
JKU3HCHHBIE IIJIaHBI,

B yacTu rpa:kaIaHCKOro BOCIIMTAHUSA:

- OCO3HAHME CBOUX KOHCTUTYLIMOHHBIX IIPAB U
00513aHHOCTEH, yBaK€HHE 3aKOHA U TIPABONOPS/IKA;

- IPUHATHE TPAJULUOHHBIX HAIUOHAJIbHBIX,
0011e4eI0BeYECKUX TYMaHUCTUYECKUX U
JEMOKPATHYECKUX LICHHOCTEH;

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOPAMHAT, KOOPAWHATHI TOUYKH, BEKTOP, KOOPAWHATHI
BEKTOpA, CKAJIPHOE IPOU3BEACHUE, YIOJl MEXKAY BEKTOPAMH,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO;
HaXOJIUTh C MOMOILBIO U3YYEHHBIX (POPMYI KOOPAMHATHI
CEpEIHUHBI OTPE3KA, PACCTOSHUE MEXKY IBYMs TOUKAMU;
-yMeTb BBIOUPATh NOJAXOIAIINNA N3yUEHHBIH METOT JUIs
pelIeHus 3a/1a4M, paclo3HaBaTh MaTeMaTH4eCKe (PaKkThl U
MaTeMaTHYeCKUE MOJIEIH B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPBI
MaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTHYECKON HAYKH.

- YMETb OIIEPUPOBATH ITOHATUSAMHU: CIIyYaiHBIN OIBIT U
CITy4aliHOE COOBITHE, BEPOSATHOCT CITyUYalHOTO COOBITHS;
YMETB BBIYUCIIATH BEPOSATHOCTD C UCIIOJIB30BAHUEM
rpadUyecKuX METOI0B; IPUMEHSITH (POPMYJIbI CIIOKEHUS U
YMHOXKEHUS BEpOSITHOCTEH, KOMOMHATOPHbIE (DAKThI U
(hopMyJIBI IPU PELICHUH 33/1a4; OLIEHUBATh BEPOSATHOCTH
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- TOTOBHOCTb IPOTHUBOCTOSITh UJIEOJIOTHH 3KCTPEMHU3MA,
HaIMOHATIN3Ma, KCeHO(POOHH, TUCKPUMHUHALIUU T10
COLMAJIbHBIM, PEJIMTMO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBbHOCTh B
MHTEpecax rpakJaHCKOro 00IIecTBa, y4acTBOBATh B
caMOyTpaBlIieHUH B 00II€00pa30BaTeIbHON OpraHU3aIH
U JE€TCKO-IOHOUIECKUX OpraHu3alMsIX;

- YMEHUE B3aUMOJICVCTBOBATH C COLMAJIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIHUIMU U
HAa3HAYCHHUEM;

- TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM
JEATEIIbHOCTH;

MaTpUOTHYECKOTO BOCIIUTAHUS:

- chopMHPOBAHHOCTH POCCUICKOM IPasKIaHCKOM
WJEHTUYHOCTH, NaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH niepea Poaunoi,
rOpJIOCTH 3a CBOM Kpal, CBOXO PoiuHy, CBOM SA3BIK U
KYJIbTYPY, IPOILJIOE U HACTOAIIEE MHOTOHAIIMOHAIIBHOTO
Hapoza Poccuu;

- [IEHHOCTHOE OTHOIIEHUE K TOCYJaPCTBEHHBIM
CHUMBOJIAM, UICTOPUYECKOMY U NPUPOJHOMY HACIEIUIO,
MaMsATHHUKAM, TpaauluusaM HapoaoB Poccun,
JnocTHKeHusAM Poccun B Hayke, HCKyCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPY/IE;

- uaeitHas yOeKIEHHOCTh, TOTOBHOCTD K CIIY)KCHUIO U
3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CYIh0Y;

- OCBOCHHBIE 00YUYaAIONTUMUCS MEKITPEIMETHBIC TOHATHS
Y yHUBEpCAIbHBIC YUeOHbBIC ACHCTBUSA (PETYISITUBHEIE,
M03HaBaTeJIbHbIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTh MX MCITOJIB30BAHUS B MIO3HABATEIILHOU U
COLMAJIbHOM IPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBIECHUIO

peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHUE IPUBOJUTH IIPUMEPHI IIPOSIBICHHUS
3aKoHa OOJBIINX YHCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSX
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y4e0HOU JesITeIbHOCTH, OPraHU3aIH YIeOHOTO
COTPYZHUYECTBA C MEAarOrHUeCKUMH pabOTHUKAMU U
CBEPCTHUKAMH, K YIaCTHIO B TIOCTPOCHHUH
WH/IMBUyaIbHOM 00pa30BaTeIbHOM TPACKTOPHUH;

- OBJIQJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATENBCKOM,
MPOEKTHON M COMATBHON JeSITEIbHOCTH

OK 07 CopueiicTBOBAThH
COXPaHEHUIO OKpYXkKarolen
CpPeIIbI, PECYpPCOCOCPEKCHHUIO,
MIPUMEHSATH 3HAHUS 00
M3MECHCHUH KJIMMAaTa,
MPUHITUIIEI OEPEKITMBOTO
IIPOM3BOJICTBA, YPPEKTHBHO
eficTBOBAaThH B
YPE3BBIYAIHBIX CUTYAIUAX

- HE IPUHUMATH JICUCTBUS, IPUHOCAILUE BPEL
OKpYKarollen cpene;

- YMETb POTHO3UPOBATH HEOJATONIPUSITHBIE
9KOJIOTMYECKHE NTOCIEACTBHSI IPEATIPUHUMAEMBIX
JNEHUCTBUMN, TPEAOTBPALIATh UX;

- PacIIMPUTH OIBIT JEATEIBHOCTH dKOJIOTMYECKON
HaIlpaBJIEHHOCTH;

- pa3pabaThIBaTh IUIaH PEIIEHUs MPOOIEMBI C YIETOM
aHaJIM3a UMEIOIINXCA MAaTepUAIbHBIX U
HEMaTEepUaJIbHBIX PECYPCOB;

- OCYILIECTBJIATH LIEJICHANIPABICHHBIN IIOUCK ITEPEHOCa
CPEZCTB U CIIOCOOOB JAEHCTBUS B MPO(HECCHOHAIBHYIO
cpeay,

- YMETb [IEPEHOCUTH 3HAHKS B II0O3HABATEIBHYIO U
MIPaKTUYECKYIO0 00JIaCTH KUZHEEATEIIbHOCTH;

- IpeJyIaraTb HOBBIE IIPOEKTHI, OLICHUBATD UJECH C
ITO3UIIMHM HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON
3HaYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb
KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LM

- YMETh ONEPUPOBATH MOHATHAMHU: (DYHKIHS, HETIPEPhIBHAS
(GyHKIMA, TPOU3BOHASL, IEPBOOOpaA3HAas, ONpeAeICHHbIN
MHTETpaJl; yMETh HAXOUTh POU3BOAHBIE JIEMEHTAPHBIX
(GYHKIMH, UCIIOJIB3YSl CIIPABOYHbIE MaTEpHAIIbl; UCCIIEA0BATH
B IPOCTEHMIINX ciyyasxX QyHKIMU HA MOHOTOHHOCTb,
HaXOJUTh HauOOJIbIINE U HAUMEHbIINE 3HaUeHUs QyHKIIHIA;
CTPOUTH TPaPUKH MHOTOWICHOB C UCIIOJIB30BaHUEM ammapaTa
MaTeMaTHYeCKOro aHaJIM3a; IPUMEHTh IPOU3BOIHYIO IIPU
peLIeHNH 3a]1a4 Ha ABM)KEHUE; PelaTh MPaKTUKO-
OpPUEHTUPOBAHHbIC 3a/1a4M HAa HaUOOJIbIINE U HAUMEHbILINE
3HAUEHUS, HA HaXOXKIAEHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIIEPUPOBATH MOHATUSAMU: IBH)KEHUE B
MIPOCTPAHCTBE, 0/I00HBIE (PUTYPBI B IPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIIECHUE TUIOIAJEH TOBEPXHOCTEN U
00BEMOB NMOAOOHBIX (PUTYp MPH PELICHUH 33]1aY;

- YMETh BBIYUCIATH T€OMETPUYECKHE BETUYMHBI (JJINHA,
yroJl, IJI0UIa/b, 00beM, IJIO0IAb [IOBEPXHOCTH ), UCIIOJIb3YS
U3y4eHHbIE (POPMYIIBI U METO/IBI
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2. CTpyKTypa M cojep:xkaHue 0011e00pa3oBaATeIbHON JUCHMILIHHbI

2.1. O0beM AUCHUILIUHBI M BUABI y4e0HOI padoThI

Buna yueoHoi padoTnl

Oobvem 6 uacax

O0beM 00pa3oBaTeJIbHOM MPOrPAMMBI IM CIIATIJIMHbBI 320
OcHOBHOe cojiep:kaHue 270
B T.Y..

TEOPETHYECKOE 00yUCHHE 144
MPAKTUYECKHE 3aHSITUS, B T.4. KOHTPOJIbHbBIE PAOOTHI 126
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COepKaAHUE (COAepPKaAHNe T 32
PHUKJIATHOTO MOYJIS)

B T.Y..

TEOpETUYECKOe O0yUCHHE 8
IIPAKTUYECKNE 3aHATU 24
IIpomexxyTouHas aTrecTanus 18
B T.4Y.

KOHCYJIbTallU1 12
3K3aM€EH 6
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2.2. TemaTu4ecKHUil IJIaH U COep:KaHUe TN CIUIINHBI

Taoauua 2 — TemaTnyecKuid MJIaH TUCHUILIHHBI

HToro akagemn

B T.4. B opMme n1p

KoauuecTtBo AYAUTOPHBIX YaCOB

HaumenoBaHue pa3jesioB 1 TeM aAKTHUYeCKOii mMoAro| BCero TeopeTHY. NPaKTHY.
HECKHX HacoB TOBKH o0yueHue 3ansaTus (KP)

Pasnen 1. [loBTopeHHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 10 20 10 10
Tewma 1.1 Ienp 1 3a1a4¥ MaTeMaTUKU P OCBOEHUH CHELIUATIbHOCTH 2 - 2 2 -
Tewma 1.2 Uncna u BeruucieHus. Beipakenus u mpeoOpa3oBaHus 4 - 4 4 -
Tema 1.3. ['eomeTpus Ha MIIOCKOCTH 2 2 2 - 2
Tema 1.4 IIpouieHTHbIE BBIYMCIICHUS 2 2 2 - 2
Tema 1.5 YpaBHEHHS M HEpABEHCTBA 4 2 4 2 2
Tema 1.6 Cuctembl ypaBHEHUIN 1 HEPABEHCTB 4 2 4 2 2
Tema 1.7 BxogHol KOHTPOJIb 2 2 2 - 2
Pa3zpnen 2. Crenenn u kKopHu. CreneHHasi QyHKUMs 18 8 18 10 8
Tema 2.1 CrenenHas (QyHKLUS, €€ CBOMCTBA 4 2 4 2 2
Tema 2.2 IIpeobpa3oBaHue BbIpaKEHHH ¢ KOPHSIMH N-OM CTENEHH 4 2 4 2 2
Tema 2.3 CBoiicTBa CTENEHU C PalMOHATIBHBIM U JEMCTBUTEIBHBIM 2 i 5 5 i
NoKa3aTesIMU
Tewma 2.4 Penienne uppanioHaJIbHbIX YPaBHEHUN M HEPABEHCTB 4 2 4 2 2
Tema 2.5 Crenenu u kopHu. CreneHHas GyHKIUs 4 2 4 2 2
Pasnea 3. IlokasaTeabHasi pyHKuus 18 10 18 8 10
Tema 3.1 IlokazaTenbHas hyHKIIMSI, €€ CBOWCTBA 4 2 4 2 2
Tema 3.2 Penenne nmokaszarenbHbIX YPABHEHUM U HEPABEHCTB 8 4 8 4 4
Tema 3.3 CucteMsbl IOKa3aTeIbHbIX YpaBHEHUI 4 2 4 2 2
Tema 3.4 Pemenue 3a1au. [TokazarenbHas QyHKIMS 2 2 2 2
Pasnen 4. Jlorapugmel. Jlorapudpmuueckas GpyHkuus 26 12 26 14 12
Tema 4.1 Jlorapubm uwncna. JlecITUUHBIE U HaTypaJbHBIN 4 2 4 2 2
sorapuMbl, YUCIIO €
Tewma 4.2 CaoiictBa sorapudmon. Oneparus JorapupmMupoBaHust 4 2 4 2 2
Tema 4.3 Jlorapudmuueckasi pyHKIIUS, €€ CBONCTBA 2 2 2
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Tema 4.4 Pemenue sorapuMu4ecKuX ypaBHEHUH U HEPABEHCTB 8 4 8 4 4
Tewma 4.5 Cucremsl jorapuMUIECKUX YpaBHEHUN 4 2 4 2 2
Tema 4.6 Jlorapugmsl B IpUpo/ie M TEXHUKE 2 2 2
Tema 4.7 Pemenue 3amau.  Jlorapudmel. Jlorapupmuueckas 2 9 5 2
byHKIUS
Pasgen S. OcHoBbl TpuroHomerpum. TpuroHomerpmueckue 36 18 36 18 18
GyHkumnu
Tema 5.1 TpuroHomerpuveckue (YHKIUU TPOU3BOJBHOTO YIia, 4 2 4 5 2
yucia. PaguanHas v rpajiycHas Mepa yria
Tema 5.2 OcHOBHBIE TPUTOHOMETPUUYECKHUE TOXKAECTBA.

4 2 4 2 2
@DopMyIIbl IPUBEIEHUS
Tema 5.3 Cunyc, KOCUHYC, TAHI'€HC CYMMBbI U Pa3HOCTH JIByX YIJIOB 6 4 5 9 4
CuHyc ¥ KOCUHYC IBOWHOTO yria. @opMysibl OJIOBUHHOIO yIiia
Tema 5.4 ®ynxiyn, ux cBoricTBa. CriocoObl 3a1aHus PyHKIHHA 2 2 2
Tema 5.5 Tpuronomerpudeckre QyHKITMU, KX CBOHMCTBA U Ipaduku 2 2 2
Tema 5.6 IlpeoOpasoBanue TpapuKOB TPUTOHOMETPHUECKUX 2 5 5 5
GbyHKIHHA
Tema 5.7 Onucanue NpPOU3BOACTBEHHBIX MPOLIECCOB C MOMOILBIO 2 5 2
rpadukoB GYHKIMHA
Tema 5.8 OOpaTHble TPUTOHOMETPUUYECKUE PYHKIMH 2 2 2
Tema 5.9 TpuronomeTpruyeckrue ypaBHEHHUs] U HEPABEHCTBA 8 4 8 4 4
Tema 5.10 CucreMbl TPUTOHOMETPUUYECKUX YPAaBHEHUI 2 2 2 2
Tema 5.11 Pemenuwe 3amady. OCHOBBI  TPUTOHOMETPHH. 2 5 5 5
Tpuronomerpuyeckue GyHKIMU
Paznen 6. KommiekcHble yncia 6 2 6 4 2
Tema 6.1 KomruiekcHble uncina 4 2 4 2 2
Tema 6.2 IIpuMeHeHNE KOMIUIEKCHBIX YHCEI 2 2 2
Pasznen 7. YpaBHeHUs1 M HEPaBEHCTBA 28 14 28 14 14
Tema 7.1 PaBHOCHIBHOCTH YypaBHEHUHl M HepaBeHCTB. OOuue 6 2 6 4 5
METOJIbI PEIICHHSI
Tema 7.2 I'padguueckuii MeTO/] pelieHHs YypaBHEHH, HEPAaBEHCTB 6 2 6 4 2
Tema 7.3 YpaBHEHHS] M1 HEPABEHCTBA C MOIYJIEM 4 2 4 2 2
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Tema 7.4 YpaBHEeHUs M HEpABEHCTBA C NapaMeTpaMu 4 2 4 2 2
Tema 7.5 CocraBnenue u penieHue Mpo(EeCCHOHANBHBIX 3a7ad C 4 4 4 4
IIOMOILBIO YPAaBHEHUM

Tema 7.6 Pemenue 3a1a4. YpaBHEHHS M1 HEPABEHCTBA 4 2 4 2 2
Pasnea 8. IIpon3BoaHasi pyHKuMH, ee NpuMeHeHHE 12 16 12 16 16
Tema 8.1 [Ilonstue mnpousBogHor. Popmynsl U IpaBUiIa 4 2 4 2 2
muddepeHnrpoBaHus

Tema 8.2 IIpon3Bo/iHbIE CYMMBbI, PA3HOCTH NPOU3BEACHMSI, YACTHOTO 4 2 4 2 2
Tema 8.3 IIpou3BomHBIE  TPUTOHOMETPHUYECKUX  (PYHKIIHM. 2 2 5 5
[IpousBoaHast c10KHOU QYHKIIUU

Tema 8.4 [lonaTue o HenpepbIBHOCTH (HYHKIIMHA. METO] HHTEPBAJIOB 2 2 2

Tema 8.5 I'eomerpuueckuil U pU3NUECKUI CMBICI TPOU3BOIHON 4 2 4 2 2
Tema 8.6 duznueckuii cMpIca MPOU3BOAHON B MPOQPECCHOHATBHBIX 5 5 5 9
3aadax

Tema 8.7 MoHOTOHHOCTH QYHKIIMU. TOYKH SKCTpeMyMa 4 4 4

Tema 8.8 MccnenoBanne GyHKIMH U OCTpOSHUE IPaUKOB 2 2 2 2
Tema 8.9 HaunOospliiee 1 HauMeHblIee 3HAYCHUsI PYHKIIUU 2 2 2

Tema 8.10 HaxoxkIeHue ONTHMAaJIbHOIO pe3yJjbraTa C MOMOIIbIO 2 2 5 2
MIPOM3BOTHOM B MPAKTHUECKUX 3aa4ax

Tema 8.11 Pemenue 3anau. [IpousBosHas GyHKINH, €€ IPUMEHEHHUE 4 2 4 2 2
Pa3nen 9. IlepBoodpa3nas pyHKIMH, ee IPUMeEHEHHE 16 8 16 8 8
Tema 9.1 IlepBooOpaznas ¢yHkuuu. [IpaBuna HaxoXIeHUS 4 4 4

1epBOOOPA3HbIX

Tema 9.2 Ilnomane kpuBonuHeHo# Tpaneunu. @opmyna HeroToHa 2 5 2

— JletiOnuma

Tema 9.3 HeonpenesleHHbIN U ONPEEICHHBIA HHTETPAJIB 4 4 4 4
Tema 9.4 Ilonstne 00 oOIpeneNeHHOM HHTErpaje Kak IUIOIAiu 2 5 5

KPHUBOJIMHENHOMN Tpareluu

Tema 9.5 OnpeneneHHbIN UHTETPAN B )KU3HU 2 2 2 2
Tema 9.6 Pemenue 3amad. [TepBooOpasnast (QyHKIUHU, €€ 2 9 5 9
IpUMEHEHHE

Paznen 10. MHuoxkecTBa. JjieMeHThbl Teopuu rpagos 8 4 8 4 4

25




Tema 10.1 MHoxecTBa 2 2 2

Tema 10.2 Onepanuu ¢ MHO)KECTBAMH 2 2 2 2
Tema 10.3 I'padsr 2 2 2

Tema 10.4 Pemenne 3agau. MHoxecTBa, ['padbl 1 ©X IpUMEHEHHE 2 2 2 2
Paznen 11. 3i1eMeHT1>1 KOMOUHATOPUKH, CTATUCTUKHA U TEOPUH 20 10 20 10 10
BePOSITHOCTEH

Tema 11.1 OcHOBHBIC TOHATHSI KOMOMHATOPUKH 4 2 4 2 2
Tema 11.2 CoObiTue, BepoSITHOCTb cOObITUA. CllOXKEHUE U 4 2 4 2 2
YMHO>KEHUE BEPOSTHOCTEH

Tema 11.3 BepositHOCTB B TpohecCHOHABHBIX 337a9ax 2 2 2 2
Tema 11.4 [luckperHas ciydailHas BeJIMYMHA, 3aKOH €€ 2 2 2

pacrpeneeHus

Tema 11.5 3amaun MaTeMaTHUEeCKOM CTaTUCTUKHU 2 2 2

Tema 11.6 CocraBnenue Ta0null U AUarpaMM Ha IPAKTHKE 2 2 2 2
Tema 11.7 Pemenue 3aad. DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU 4 5 4 9 9
U TEOPUH BEPOSITHOCTEHN

Paznes 12 IpsiMble M MJIOCKOCTH B POCTPAHCTBE 20 10 20 10 10
Tema 12.1. OcHOBHBIE MNOHATHS CTEepeOMETpUU. PacmonoxeHue 2 5 5

MPSIMBIX U IIJIOCKOCTEH

Tema 12'% [TapannenbHOCTh NOPAMBIX, HPSIMOM M IUIOCKOCTH, 5 5 5 4 5
TUIOCKOCTEH

Tema 12.3. IlepneHIUKyISIPHOCTD NPSMBIX, IPSIMOM U IVIOCKOCTH, 5 5 9

TUIOCKOCTEH

Tema 12.4. TeopeMma 0 Tpex NepIeHIUKYISIPAX 4 2 4 2 2
Tema 12.5. IlapannenbHble, HepIeHIUKYISIPHbIE, CKPELUBAIOIIUECS 4 4 4 4
psiMble

Tema 12.6. Pemenue 3anad. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE 2 2 2 2
Pa3nen 13. KoopanHaThl 4 BEKTOPHI 16 8 16 8 8
Tema 13.1 JlekapToBbl KOOpJMHATBHI B NMpOCTpaHCTBE. PaccrosHue 4 9 4 9 9
MEXIy AByMsl Toukamu. KooparHATHI cepenHbl OTpe3Ka

Tema 13.2 BekTopbl B IPOCTPAHCTBE. 6 2 6 4 2

Yron mexay Bekropamu. CKalsipHOE NPOU3BENECHHNE BEKTOPOB
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Tema 13.3 IIpakTuKO-OpHEHTUPOBAHHBIE 337a4l HAa KOOPAWHATHOMN
IJIOCKOCTH

Tema 13.4 Pemenue 3agad. KoopauHatel U BEKTOPbI

N B

Paznesn 14. MHOTrOrpaHHUKH M TeJIa BpallleHUus

20

w
o

-
0 0]

20

Tema 14.1 Bepuunsl, pedpa, rpaHi MHOTOTPaHHHKA

Tema 14.2 Ilpusma, ee cocraBustonue, cedeHue. llpsmas u
IpaBUJIbHASL IPU3MBI

Tema 14.3 INapamnenenunen, ky6. Ceuenne KyOa, mapajuiesienuneia

Tema 14.4 Ilupamupga, ee cocrapiswomue, cedeHue. [IpaBuibHas
nupamMuja. YceueHHas nupamua

N (N NN

Tema 14.5 bokoBas 1 nosiHasi HOBEPXHOCTh MPU3MBbI, MTUPAMUIBI

Tema 14.6 Cummerpus B KyOe, mapaienenurene, MnpusMe,
UpaMu/Ie

Tema 14.7 [Tpumepsl cuMMmeTpuil B mpodeccuu

Tema 14.8 [IpaBuiibHbIE MHOTOTPAaHHUKH, UX CBOMCTBA

Tema 14.9 [Hununap, ero cocrapistonye. CeueHue MuInHapa

Tema 14.10 Konyc, ero cocrasiusitoniue. CeueHue KoHyca

Tema 14.11 Yceuennsliii koHyc. CeueHre yCEUeHHOI0 KOHYCa

NN

N|BININ

Tema 14.12 Ilap u cdepa, ux ceyeHust

Tema 14.13 Ilousarue 006 o00beme Tema. OTHOIIEHHE OOBLEMOB
MOIOOHBIX TEI

Tema 14.14 OObeMbl U IIIONIAIU TTOBEPXHOCTEN TeT

Tema 14.15 KomOuHanuy MHOTOTPaHHUKOB U TEJl BPAIIEHUS

Tema 14.16 I'eomerpuyeckre KOMOMHAIIMK HA TIPAKTUKE

Tema 14.17 Pemenue 3aga4. MHOTOrpaHHMKH M TE€NIA BPAIICHHUS

NINININ

NINININ| N INNIBE BRI NN NN NN

NINININ

KoncyabTanumn

IK3aMeH

oSNNI N (NNARINN N NN NN (NI A

Bcero o jucuuminie

320

150

302

152

150
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Ta6auna 3 - Cogep:kanue TUCHUIIMHBI «MaTeMaTHKa»

HaumeHnoBaHue pa3aeiioB Coaeprxanue yueOHOro Mmarepuasia (0CHOBHOe U NpodecCHOHATBHO- O0bem ®opmupyemble
U TeM OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPUKJIATHON 4acoB KOMIIeTEeHIIUH
MOYJIb (IIPH HAJTMYMH)
1 2 3 4
OCHOBHOE cojlep:KaHue
Pasnen 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Coneprxkanue yueOHOro Marepuaa 2
Henb n 3apaun MareMatuky npy | 1. ba3oBble 3HaHUS W yYMeHHsl MO MaTeMaTHKe B TPOPECCHOHAIBHOW U B 2
OCBOEHHH CHEIMATBHOCTH MOBCEIHEBHOM /1€ATEIbHOCTH.
Tema 1.2 ConepkaHne yueOHOro Marepuaia 4
Yucna U BBIYMCICHMSA. | 2. JlelicTBMS HaJ TMOJOKHMTEJbHBIMH M OTPMUATEIbHBIMH YMCJIAMH, 2
BeipaxeHus u npeoOpa3oBaHusl | 0OBIKHOBEHHBIMH U JIE€CITUYHBIMH APOOSIMH.
3. JleiicTBHS €O cTeneHsIMHU, (POPMYJIbl COKPALLICHHOT0 YMHOKEHHUSI 2
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue npuKiIaOHO20 2 OK-01, OK-02,
T'eoMeTpust Ha IIOCKOCTH MO0YIis) OK-03, OK-04,
B Tom unciie, NPAKTHYECKUX 3aHATHH 2 OK.05, OK-06,
II3Ne 1 Buasl miiockux puryp v ux miomaib. 2 P 305_(6)77 3
IIpakTUKO-OpPUEHTUPOBAHHBIE 3a/1a4U B KypCE N'€OMETPHUH HA INIOCKOCTH 13’ 1;1 ’15’ ’
Tema 1.4 Coneprxanne yu4eOHOro Marepuaa 2 JII,)-KI,( ) '
[TporieHTHBIE BBIUNCIIEHUS B TOoM 4nciie, IPAKTHYECKUX 3aAHATHI 2 JIP-COI- 1’_3
IT3 Ne 2 IIpocTbie U C10KHBIE IPOLEHTHI 2
[TpocThie MPOLIEHTHI, pa3Hble c0cO0b! UX BblYKCIeHUs. CI0XKHbIE TPOIIEHTHI
Tema 1.5 ConepxaHnue yueOHOrO Marepuaa 4
VYpaBHEHHS 1 HEPABEHCTBA 4. JIuneiinbie, KBaApaTHbIE, IPO0OHO-IMHEIHbIC YPABHCHHUS M HEPABEHCTBA 2
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
I13 Ne3 Pemienune ypaBHeHMi M HEPABEHCTB 2
Pemenue TMHEHHBIX, KBaJIPATHBIX, APOOHO-TMHEHHBIX YPAaBHEHUH U HEPABEHCTB
Tema 1.6 Copeprxanue ya4eOHOTO MaTepraia 4
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Cucremsl yYpaBHEHUH u | 5. Cnoco0bl penieHusi cUcTeM JIMHeHbIX ypaBHeHuil. [lonsaTus: marpuua 2x2 u 2
HEpPaBEHCTB 3x3, onpenenutens Marpuibl. Meroa [Maycca. CucteMbl HEIMHEHHBIX YpaBHEHUH.
CucreMbl HepaBEHCTB
B ToM umciie, npakTHYeCKUX 3aHATHI 2
I13 Ne 4 Pemienune cucreM JHHEHHBIX YPABHEHUH M HEPABEHCTB 2
Tema 1.7 Copeprkanue yueOHOTro MaTepuaia 2
BxonHOM KOHTPOJIB B ToM umciie, npakTHYeCKUX 3aHATHI 2
I13 Ne 5 KonTpoJsbHasi padora Ne 1 2
Bbruucnenuss u npeoOpa3zoBaHus. YpaBHEHMs W HepaBeHCTBa. leomerpus Ha
IJIOCKOCTH
Pasznen 2. Crenenu u kopHu. CreneHHasi QyHKUMSA 18 OK-01, OK-02,
Tema 2.1 Copepxanue yueOHOro Marepuaia 4 OK-03, OK-04,
Crenennast (ynxums, €C | 6. [lonsiTHE KOPHSI N-0ii CTeMEHU U3 IEHCTBUTEILHOr0 Yucaa. OyHKIuH y=2/§ : 2 OK.05, OK-06,
CBOMCTBA uX cBoicTBa U rpaduku. CBOCTBA KOPHS N-0i CTENEHU OK-07
B TOoM 4nciie, IPAKTHYECKUX 3aHATHI 2 JIP 3,4, 6,7, 8,
I13 Ne 6 CBoiicTBa KOpPHSI N-0M CTeNeHH 2 13, 14, 15,
Tema 2.2 Copneprkanue yueOHOro MaTepuaa 4 JIP-KK 1,
ITpeobpazoBanue BelpakeHuii ¢ | 7. [Ipeodpa3oBaHue MPPaALMOHAJbHBIX BhIPaKeHHIl 2 JIP-COII-1-3
KOPHSIMH N-OU CTEIEHU B ToM umciie, NpaKTHYeCKUX 3aHATHI 2
I13 Ne 7 IlpeoOpa3oBaHue HPPALMOHAIBbHBIX BbIPAKeHHUI 2
Tema 2.3 Cojneprkanne ydeOHOro Marepuana 2
CaoiicTBa CTETIEHH c | 8. IlonsAaiTHe cTenmeHH C JIOOBIM PAaNHMOHAIBHBIM MOKa3aTejgeM. CTerneHHbIE 2
palvoOHaIbHBIM U | (yHKLUH, UX CBOMCTBA U IrpaduKu
JENCTBUTEIBHBIM [10KA3aTEISIMU
Tema 2.4 Cojeprkanne ydeOHOro Marepuana 4
Pewenne HUPpalMOHATIBHEIX | 9. MeToabl pemieHHs HPPANMOHAJIBLHBIX YPABHEHU M HEPABEHCTB 2
YPAaBHEHUI U HEPABEHCTB PaBHOCHJIBHOCTh HppPAallMOHAJIBHBIX YPABHEHUI M HEPABEHCTB. METOIbI NX pELICHUSI.
B Tom unciie, IPAKTHYECKUX 3aHATHH 2
113 Ne8 Pennenne uppauMoHaabHbIX YPABHEHHI M HEPABEHCTB 2
Tema 2.5 Copneprkanue yueOHOro MaTepuasa 4
Crenenn u kopuu. Crenensas | 10. OnpenesieHue creneHHoii pynkumun. Mcrnons3oBaHue ee CBOMCTB MPU PELICHUH 2

byHKIUSA

YpaBHEHUM U HEPABEHCTB
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B Tom YHUCJIE, MPAKTHYCCKUX 3aHATHIl

I13 Ne 9 KonTpoJsbHasi pa6ora Ne 2 2
Pa3nea 3. Iloka3areabHasi pyHKIus 18 OK-01, OK-02,
Tema 3.1 Cojeprkanne y4eOHOro Matepuaa 4 OK-03, OK-04,
[MokasarenpHass QyHkims, ee | 11. CTenenb ¢ NMPOM3BOJBLHBIM JEiCTBUTEILHBIM NMoKa3aTeseM. OnpeeieHue 2 OK.05, OK-06,
CcBOiicTBa MOKa3aTe/IbHOM (PYHKIUH, €¢ CBOWCTBAa W rpaduk. 3HAKOMCTBO C MPUMEHEHHEM OK-07
nokaszarenabHON (yHKIMU. PenieHne moka3aTenbHbIX YpaBHEHUH (DyHKIMOHAJIBHO- JIP 3,4,6,7, 8,
rpadM4eCKUM METOJIOM 13, 14, 15,
B ToM 4ncIie, NPAKTHYECKUX 3aHATHI 2 JIP-KK 1,
113 Ne 10 IIpeoGpasoBanue nNoKa3aTe bHbIX BbIPaKeHHi 2 JIP-COII-1-3
Tema 3.2 Cogepxanue yueOHOro Marepuasa 8
Pewenne NoKas3aTeabHbIX | 12 PemieHne moka3aTeJbHBLIX YPaBHEHMii METOIOM YypaBHUBAHHS IOKa3aTelei, 2
YPaBHEHMI U HEPABEHCTB METO/I0M BBEJICHUS] HOBOW NEepeMEHHOM, PYHKIIMOHAIbHO-TPaUUECKUM METO/IOM.
13 MeToabl pelieHUs NOKa3aTeJIbHBIX HEPABEHCTB 2
B ToM 4Hciie, IPAKTHYECKHX 3aHATHIA 4
I13 Ne 11 Pemienue nokasare/ibHbIX YPABHEHHH 2
I13 Ne 12 PemieHne nokasarejibHbIX HEPABEHCTB 2
Tema 3.3 CopneprkaHue yueOHOro MaTepuasa 4
Cucremsl nokasarenbHbIX | 14. MeToabl pelieHHs CHCTEM N0Ka3aTeJbHbIX YPABHEHUH 2
ypaBHEHUNU B ToM umciie, NpaKTHYeCKUX 3aHATHI 2
I13 Ne 13 Pemienne cucreM noka3areJbHbIX YPABHEHUH 2
Tewma 3.4 Cojneprkanne ydeOHOro Matepuana 2
Pemenne 3agau. IlokazarensHas | B ToM uncie, npakKTHYEeCKUX 3aHATHI 2
Gynkuus 113 Ne 14 KontpoJasnasi paora Ne 3 2
Pemenne mnoka3aTeNbHBIX YPAaBHEHMM METOJOM YpaBHUBAHUS IIOKa3aTelel u
METOJIOM BBEJICHUSI HOBOM NEpEeMEHHON. Penenne nokasaresbHbIX HEPAaBEHCTB
Pa3nea 4. Jlorapugmsl. Jlorapudpmudeckas GyHkuus 26 OK-01, OK-02,
Tema 4.1 Copepxanue yueOHOro Marepuasa 4 OK-03, OK-04,
Jlorapudm yncna. Jlecatuynsiii | 15 Jlorapugm unciia. JlecaTHYHBIA H HATYPAJIbHBII JOraprudMbl, YHCIIO € 2 OK.05, OK-06,
¥ HaTypaipHbIi  Jorapudmsl, | B ToM ynciie, NPAKTHYECKUX 3AHATHI 2 OK-07
YHUCIIO € I13 Ne 15 Beiuncienue gorapugma umucia 2 JIP 3,4,6,7, 8,
Tema 4.2 Copneprkanue yueOHOro MaTepuasa 4 13, 14, 15,
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CaoiicTBa norapudmos. | 16 CoiicTa JjorapugmoB. Oneparus jorapuMUpOBaAHHSL. 2 JIP-KK 1,
Onepanus norapupmupoBanus | B Tom umncie, npakTHYeCKHX 3aHATHI 2 JIP-COII-1-3
I13 Ne 16 IlpumeHeHnue cBONCTB Jiorapu¢gma /Ui BbIYMCICHHU. 2
Tema 4.3 Cojeprkanne y4eOHOro Matepuaa 2
Jlorapupmuueckas ynxuus, ee | 17 Jlorapudmuueckas QyHKIUSA U €€ CBOUCTBA 2
CBOMCTBA
Tema 4.4 Cojeprkanne y4eOHOro Matepuaa 8
Pewenne norapudmuueckux | 18. TlousTue Jiorapudmuyeckoro ypasueHnus. Onepaiys MOTCHIUPOBAHHSI. 2
YPaBHEHU U HEPABEHCTB 19 Tpu oOCHOBHBIX MeTOAa PpelleHUs] JOrapuMUYEeCKMX YPABHEHHIA: 2
(GyHKIMOHAIbHO-TpaUUECKUi, METOJl MOTEHIMPOBAHMs, METOJ| BBEIEHUS HOBOM
nepeMeHHoi. Jlorapugmuyeckre HepaBeHCTBA
B ToM unciie, IPAKTHYECKUX 3aHATHI 4
113 Ne 17 Pemienue sjorapugMu4ecKuX ypaBHeHuUil 2
I13 Ne 18 Pemienue jorapu)Mu4ecKux HepaBeHCTB 2
Tema 4.5 Coneprkanue yueOHOro MaTepuaia 4
Cucremsl aorapupmuueckux | 20  AJropuT™M  pelieHHst CHCTEMbl  yPaBHEHHH. PaBHOCHIIBHOCTB 2
ypaBHEHUHU Jorapu(pMHUECKHUX YpaBHEHUM U HEPaBEHCTB
B Tom unciie, IPAKTHYECKUX 3aHATHH 2
I13 Ne 19 Pemienne cucreM jjorapu)Mu4ecKuX YpaBHEHH i M HEPABEHCTB 2
Tema 4.6 Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprncanue RPUKIAOHO20 2
Jlorapudmbr B mpupone U | Mooyias)
TEXHUKE 21 Ilpumenenue norapu¢pma. Jlorapupmuueckas cnupans B mpupoje. Ee 2
MaTEeMaTU4YECKHe CBOMCTBA
Tema 4.7 CopneprkaHue yueOHOro MaTepuasa 2
Pemenue 3anau. Jlorapudmsr. B TOM 4nciie, IPAKTHYECKUX 3AHATHI 2
Jlorapudmuueckas GpyHKIUSA I13 Ne 20 KontposabHasi padora Ned
Jlorapugmuueckas GyHkius. Pemenue npoctednmx jorapuMUUeCKUX ypaBHeHUN
Pasznes 5. OcHoBbI TpUronoMerpuu. Tpuronomerpuyeckue GyHKIUN 40 OK-01, OK-02,
Tema 5.1 Conepxanue yueOHOrO Marepuaa 4 OK-03, OK-04,
Tpuronomerpnueckne ¢yHkuuu | 22 Paguannasi Mepa yriia. [IoBopoT Touky BOKpYT Hauasia KoopauHart. OnpeseneHue 2 OK.05, OK-06,
IPOU3BOJBHOIO  yIVIa, YHCJIA. | CHHYCA, KOCUHYCA, TAHT€HCA U KOTAHIeHca. 3HAKU CHHYCA, KOCHUHYCA, TAHT€HCa U OK-07
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Pagnannas u rpagycHas mepa
yra

KOTAHI'CHCA I10 YCTBCPTAM. 3aBHUCHMOCTh MCXKAY CHHYCOM, KOCUHYCOM, TAHI'CHCOM U
KOTAHI'CHCOM OJHOI'0 M TOT'O K€ yIJIa

B TOoM unciie, IPAKTHYECKUX 3aAHATHI 2
113 Ne 21 Pajmannasi u rpajycHasi Mepa ymia 2
Tema 5.2 ConeprkaHue yueOHOro Marepuaia 4
OcHOBHbIE 23 Tpuronomerpuieckue ToxkaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC yIJIOB 2
TPUTOHOMETPUUYECKUE o 4 - 0. PopMyIIbI IPUBEICHUS
TOXACCTBA. B ToM umciie, NpaKTHYeCKUX 3aHATHI 2
DopMyIIbl NPUBEIECHHS 113 Ne 22 OcHOBHBIE TPHTOHOMETPHYECKHE TOXK/IECTBA 2
Tema 5.3 ConeprkaHne yueOHOro Marepuaia 6
Cunyc, KOCHHYC, TaHT€HC CyMMBI | 24 CymMa U pa3HOCTbh cHHYCOB. CyMMa U Pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC 2
Y Pa3HOCTH JBYX YIJIOB nBoiiHOro yrma. QopMmyisl TONOBMHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
CuHyc M KOCHMHYC JBOMHOIO | TPUTOHOMETPHYCCKUX (YHKIUH B TPOM3BEICHUE M TIPOU3BEICHHS B CYMMY.
yria. @opMynbl OJOBHHHOIO | Belpa)keHHEe TPUTOHOMETPUYECKHX (YyHKIMI dYepe3 TaHTeHC MOJOBUHHOTO
yIia apryMeHTa.
B ToM unciie, IPAKTHYECKUX 3aHATHI 4
I13 Ne 23 IIpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPHYECKHX BbIPasKeHU I 2
I13 Ne 24 TIpumeHeHHne TPUTOHOMETPHYECKHX GopMyJa 1Jisi nMpeodpa3oBaHHsA 2
BbIPa:KeHM I
Tema 5.4 ConepxaHnue yueOHOro Marepuaa 2
DyHKIUH, 150 cBOMCTBA. | 25 O0JacTh omnpeaejleHUss W MHOXKeCTBO 3HadYeHWid QyHkumii. YETHOCTD, 2
Crioco0bl 3a1aHust GyHKIUI HEYETHOCTb, NepUOMUHOCTh yHKIUH. CiocoOsb! 3a1aHus GyHKIUI
Tema 5.5 Copeprkanue yueOHOTO MaTepHaia 2
Tpuronomerpuueckue GyHkuuu, | 26 O06gacTh oOmpeaeieHMsT W MHOKECTBO 3HAYeHHH TPUTOHOMETPHUYECKHUX 2
WX CBOMCTBA U rpaduKu ¢ynknuii. Y¢THOCTD, HEUETHOCTD, MEPUOTUIYHOCTH TPUTOHOMETPUIECKUX (PYHKITUH.
CgoiicTBa 1 rpaduku GyHKIMH Yy =CcOS X, Yy =sin X, y =tg X, y = ctg X.
Tema 5.6 Copeprkanue yueOHOTO MaTepHasia 2
[IpeobpaszoBanue rpadukoB | B ToM 4nciie, MNPaAKTHYECKHX 3aHATHI 2
TpuroHomerpudeckux Gynkuui | I13 Ne 25 IIpeodpasoBanue rpad)uKOB TPUTOHOMETPHYECKHUX (PYHKIU I
C:xaTme M pacTsKeHue rpa(pKoB TPUTOHOMETPUYECKUX (PYHKIIUI.
Tema 5.7 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20 2

Mmooyns)

JIP 3,4,6,7,8,
13, 14, 15,
JIP-KK 1,

JIP-COII-1-3
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Onucanre MPOU3BOACTBEHHBIX

27  Hcnoab30BaHHe  CBOMCTB  TPUIOHOMETPHYeCKHX  (QyHKOMHA B

IPOLIECCOB c MIOMOIIBIO | MPO(eCCHOHATBHBIX 3a7a4ax
rpadukoB HyHKIUH
Tema 5.8 Copeprkanue yueOHOTro MaTepuasa 2
O0parnblie Tpuronomerpudeckue | 28 Ooparubie TpuroHoMeTpudeckne pynkunuu. Mx coiictsa u rpaduku 2
bYyHKITUN
Tema 5.9 Tpuronomerpudeckue | Conmepkanue ydeOHOTO Marepuaa 8
YPaBHEHMSI U HEPABEHCTBA 29 IlpocTeiine TPUroHOMETPUYECKHE YPABHEHHUS 2
YpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a.
30 IlpocTeiinnue TPUTOHOMETPUYECKHE HEPABEHCTBA 2
B ToM 4Hciie, IPAKTHYECKHX 3aHATHIA 4
II3 Ne 26 Pemenue mnpocrediMx TPHUIOHOMETPHYECKHX YPaBHEHUH WM 2
HEPABEHCTB
I13 Ne 27 Pemienne TPMroHOMETPUYECKUX YPABHEHUH 2
PemieHne TpPUrOHOMETPUYECKUX YPABHEHUII OCHOBHBIX THUIIOB: IpocTeiimue
TPUTOHOMETPUUYECKUE YpaBHEHMs, CBOJSIIMECS K KBaJpaTHBIM, pellaeMble
Pa3I0KEHUEM Ha MHOXKUTENN, ONHOPOAHBIE.
Tema 5.10 Copeprkanue yueOHOTro MaTepuasa 2
Cucrembl TpUroHoMeTpuueckux | B Tom umciie, npakTHYeCKHX 3aHATHIA 2
ypaBHEHHUH I13 28 Cucrembl NpoOCTEHIIMX TPUTOHOMETPHYECKUX YPABHEHHUIl 2
Tema 5.11 Copeprkanue yuyeOHOTO MaTepHaia 2
Pemenue 3a7ad. OCHOBBI | B TOM 4yHcIIe, NPAKTHYECKUX 3aHATHH 2
TPUTOHOMETPHH. I13 Ne 29 KontpoabHas padora Ne 5 2
Tpuronomerpuueckue pynkuuu | [IpeobpazoBanue TPUTOHOMETPUUECKHUX BBIPAKCHU. Pemenne
TPUTOHOMETPUYECKUX YPaBHEHHI M HEPABEHCTB B TOM YHCJIE C HCIOJIb30BAaHUEM
CBOWCTB (PyHKITHI
Pasnen 6. KommiekcHblie ynciia 6
Tema 6.1 Conepxanue yueOHOrO Marepuaa 4 OK-01, OK-02,
KomiuiekcHbIe unicia 31 IlonsiTHE KOMIJIEKCHOTO YK cia. COMpsiKEHHbIE KOMIUJIEKCHBIE YUCTIA, MOIYJIb U 2 OK-03, OK-04,
apryMeHT KOMIUIEKCHOro uwucia. <Popma 3amucH  KOMIUIEKCHOTO — 4Hcia OK.05, OK-06,
(reoMeTpHuecKasl, TPHTOHOMETpUYecKasi, aireOpandeckast). OK-07
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
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I13 Ne 30 Apudmernueckne 1eiicTBUSI ¢ KOMILUIEKCHBIMH YUCJIAMHU 2 JIP3,4,6,7,8,
Tema 6.2 Copeprkanue yueOHOTro MaTepuasia 2 13, 14, 15,
IIpumeHenune KOMILIEKCHBIX | 32 BpInoJIHeHHe pacyeToB € MOMOIILI0 KOMILIEKCHBIX 4Hcesa. [Ipumepsr 2 JIP-KK 1,
4yHCell MCII0JIb30BaHUsI KOMIUIEKCHBIX YHCE JIP-COII-1-3
Pasnen 7. YpaBHeHHsI H HEPABEHCTBA 28
Tema 7.1 ConeprkaHue yueOHOro Marepuaia 6
PaBnocunbHOCTh ypaBHeHui U | 33 PaBHOCHIBbHOCTH ypaBHeHHdd u HepaBeHcTB. Ormpenenenusi. OCHOBHbIE 2
HepaBeHCTB. OOmme MeTOIBl | TeOpEeMbl PABHOCHJIbHBIX MEPEXO/IaX B YPABHECHHSIX M HEPABCHCTBAX.
peleHus 34 O0mmue MeTodbl pelleHHs] YPABHEHMii: Mepexol OT paBeHCTBAa (YHKIMHA K 2
PaBEHCTBY apryMEHTOB JUIsi MOHOTOHHBIX (YHKIWH, METOH pa3JIOKECHUsS Ha
MHOKMTENIM, METO/l BBEIEHUS HOBOW NepeMeHHOH, (pyHKIMOHaIbHO-rpaduuecKuit
METOJ
B TOoM 4nciie, IPAKTHYECKUX 3aHATHI 2
I13 Ne 31 Pemienune ypaBHeHMii U HEPaBEHCTB 2
Tema 7.2 Copeprxkanue yueOHOTro MaTepuasa 6 OK-01, OK-02,
I'padpuuecknii meron pemenus | 35 O6mue MeTOAbI pelleHUs] HEPaBEHCTB: INEPEXOA OT CPAaBHEHUS 3HAYCHUIT 2 OK-03, OK-04,
YPaBHEHMI, HEPABEHCTB (GyHKIMI K CPaBHEHUIO 3HAYEHUIl apryMEHTOB Ui MOHOTOHHBIX (YHKIMH, METOX OK.05, OK-06,
MHTEPBAJIOB, PYHKIMOHAIBHO-TpapUUEeCKUil METOI. OK-07
36 I'paduueckuii MeTo pelieHNs] YPABHEHUI M1 HEPABEHCTB 2 JP3,4,6,7,8,
B Tom unciie, NPAKTHYECKUX 3aHATHI 2 13, 14, 15,
I13 Ne 32 Pemienue ypaBHeHHii M HePaBeHCTB rpag)uyecKMM MeTo0M 2 JIP-KK 1,
Tema 7.3 Coneprkanue y4eOHOTO MaTepuasa 4 JIP-COII-1-3
VpaBHenus u HepaBeHCTBa ¢ | 37 Omnpenesienne MonayJsi. Packpeitme mMoayns mo ompexaeneHuto. [Ipocreiimme 2
MOJyJIEM YPaBHEHHs M HEPABEHCTBA C MOAyNleM. [IpuMeHeHne paBHOCHIIBHBIX NEPEXOAOB B
OIpe/ieJICHHBIX TUIAaX YPaBHEHUI M HEPABEHCTB C MOJYJIEM
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
113 Ne 33 PemieHue ypaBHeHHUil 1 HEPABEHCTB € MOAYJIEM 2
Tema 7.4 Copeprkanue yueOHOTO MaTepHasia 4
VYpaBHenus u HepaBeHCTBA ¢ | 38 3nakoMcTBO ¢ mapamerpoM. llpocreiiline ypaBHEHUS W HEpaBEHCTBA C 2
napaMeTrpamu napaMeTpoM
B Tom unciie, IPAKTHYECKUX 3aHATHH 2
I13 Ne 34 Peuienune ypaBHeHHii M HEPABEHCTB € apaMeTpaMu 2
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Tema 7.5 Ilpogheccuonanvho-opuenmuposannoe cooepicanue (cooeprcanue RPUKIAOHO20 4
CocraBnenue u pellIeHUE | M0oOYs)
npodeccuoHanbHBIX  3a1a4 ¢ | B ToM 4Mc/ie, MPaKTHYeCKHX 3aHATHI 4
IIOMOILBIO YPaBHEHUN 113 Ne 35 Pemienne TeKCTOBBIX 3a/1a4 NPOGeCCHOHAIBHOI0 COMEePKAHNUS 2
II3 Ne 36 Pemenme TeKcTOBBIX 3a4a4 NPOoGeCCHOHAJIBLHOIO COJAEPKAHUS € 2
MOMOIIbIO YPABHEHUI
Tema 7.6 Copeprkanue y4eOHOTro MaTepuasa 4
Pemrenne 3amad. YpasHenus u | 39 O0mme MeTobI pellieHUs] YypaBHeHUI. YpaBHEHHS M HEPABEHCTBA C MOMYJIEM U 2
HEPaBEHCTBA C mapamMeTpaMu
B Tom uncie, NPaKTHYECKUX 3aHATHI 2
113 Ne 37 KonTposbHas padora Ne 6 2
Pasnen 8. [lpousBognasi pyHKIUH, ee IPUMEHEHHE 32
Tema 8.1 Coneprxkanue yueOHOro Marepuaa 4
Iloustue npou3BOAHON. | 40 OnpenesieHue MPOU3BOTHOI 2
DopmyIibl u npasuiia | OrnpeneieHre YUCIOBOM MOCIeN0BaTeIbHOCTH U CHocoObl ee 3amanus. CBoiicTBa
g hepeHIPOBAHS YHUCJIOBBIX TOCJenoBaTeabHOCTe. OnpeneneHue Mnpezena MOoCiIe0BaTeIbHOCTH.
Breruncnenne — mpenmenoB  mocnenoBarenbHocTed.  [Ipemen  QyHkumm - Ha
6eckoneunoctu. Ilpenen pynkuuu B Touke. [Ipupamenue aprymenra. [lpupaiienue
byukiuu. 3amadd, TPUBOASIIME K TMOHATHIO Tpou3BoaHON. OmpeneneHue OK-01, OK-02,
MIPOU3BOTHON. AJITOPUTM OTBHICKAHUSI TPOU3BOTHOM OK-03, OK-04,
B Tom unciie, NPpaKTHYECKUX 3aHATHH 2 OK.05, OK-06,
- = OK-07
I13 Ne 38 HaxoxxeHne Npou3BOAHOM CTeNeHHON (PYyHKIIMH 2 TIP3 .4.6.7 8
Tema 8.2 Copeprkanue yueOHOTro MaTepuasa 4 13’ 1;1 ’15’ ’
ITpounssoansie cymmel, pasHocTd | 41 @opmyasl aupdepenuupoBanus. [IpaBuiaa nudpepenunpoBanus 2 JII,)-KI,( 1 '
IIPOU3BEJIEHUS], YACTHOTO B TOoM umciie, PAKTHYECKUX 3aHATHI 2 JIP-COII- 1’_3
I13 Ne 39 IIpaBuaa nuggepeHunpoBanns 2
Tewma 8.3 Copeprkanue yaeOHOTO MaTepHasia 2
[IpounsBoansie B ToM umciie, npaKTHYeCKUX 3aHATHI 2
TPUTOHOMETPUYECKUX (PyHKIMA. | T13 Ne 40 TIpousBoaHas CJa0KHOH GyHKIIH 2
ITpousBoaHast CIIOXKHOM | OmpeeneHne CaoKHOM GyHKIMU. [Iponu3BoaHAS TPUTOHOMETPUIECKHAX (DYHKITHIA.
byHKITUN
Tema 8.4 Copeprkanue yueOHOTO MaTepuasa 2
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[lonsatue o wHenpepoiBHOCTH | 42 TloHATHE HenpepbIBHOH (yHKuuU. CBoWcTBa HenpepbiBHON (yHKUIMHU. CBs3b 2
¢GyHKIMU. MeToa MHTepBajoB MEXy HENpEephIBHOCTBIO U AU(DdepeHnpyeMOoCTb0 (PyHKIIMU B TOUKE. AJITOPUTM
pelIEeHUs] HEPABEHCTB METOJI0OM MHTEPBAJIOB
Tema 8.5 Copeprxkanue yueOHOTO MaTepHaia 4
I'eomerpuueckuil u ¢usuueckuii | 43 Teomerpuyeckuii U QU3HYECKHil CMBICT MPOU3BOIHOI. [comerprueckuit 2
CMBICJI IPOU3BOIHOM CMBICJI TIPOU3BOAHOM (YHKUUHN — YITIOBOM KO3(G(HUIMEHT KacaTreiabHOH K rpaduky
GyHKIMM B TOuke. YpaBHEHHE KacaTelnbHOH K Tpauky (yHKIHMU. AJITOPUTM
COCTaBJICHUs YPaBHEHUs KacaTeabHOH K rpaduky GyHkimu y=f(x)
B ToM unciie, IPAKTHYECKUX 3aAHATHI 2
113 Ne 41 I'eomeTpuyecKkuii CMbICJ POU3BOAHON (PYHKIUH 2
Tema 8.6 Coneprxkanue yueOHOro Marepuaa 2
dusnyeckui CcMBICT | B TOM yHciIe, IPAKTHYECKUX 3aHATHH 2
IIPOU3BOJHON B [ II3 Ne 42 ®dusunuecknid (MeXaHU4eCKHUiI) CMbICJ NMPOU3BOAHOM — MITHOBEHHAas 2
po(eCCHOHATIBHBIX 3a/1a4ax CKOpPOCTh B MOMEHT BpeMeHHU t: v =S’ (t)
Tema 8.7 Coneprxkanue yueOHOro Marepuaa 4
MouortoHHOCTb PyHKIMU. Touku | 44 Bo3pacTanue u yobiBaHHe (PYHKIIMH, COOTBETCTBUE BO3PACTaHUS U yOBIBAHUSI 2
JKCTpEMyMa ¢GyHKIMM 3HaKy mpou3BonHOW. IloHsATHME mNPOU3BOAHON BBICIIEro MOPSJIKA,
COOTBETCTBHUE 3HaKa BTOPOI MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (PyHKLIMHU Ha
oTpe3ke. 3a7aud Ha MakCUMyM U MUHUMYM. [IoHSTHE acMMOTOTBHI, COCOOBI HX
onpesiesIeHus!.
45 AnropuTm Hcciie10BaHusl (PYHKIMM M MOCTPOEHHsA ee rpa)uMKa C MOMOIIbIO 2
pOou3BOAHOM. JIpoOHO-1MHEeNHas QYHKIHS
Tema 8.8 Copeprkanue yueOHOTro MaTepuasa 2
HccnenoBanne  dyHkuuii 1 | B ToM yHc/ie, NPaKTHYECKHX 3aHATHI 2
NOCTPOEHHE rpapuKoB I13 Ne 43 UccaenoBanne GyHKIIMM HA MOHOTOHHOCTD U NOCTPOEeHHE TPaMKOB. 2
Tema 89 Haubonemee wu | ConepkaHue ydeOHOro Marepuaa 2
HavMeHblIee 3Ha4eHus QyHKIuK | 46 HaxoxaeHne Han0o/Ib11Iero  HAaMMEHbIIEro 3HaYeHu il QYHKIUI, TOCTPOCHHUE 2
rpaMKOB MHOTOWICHOB C MCIOJIb30BaHMEM aMIapara MaTeMaTHUYeCKOro aHajIn3a
Tema 8.10 Ilpogpeccuonanvno-opuenmuposannoe cooepryicanue (cooeprcanue nPUKIAOHO20 2
Haxoxnenue ONTUMAJIBHOTO | MOOYA)
pe3yabrara c noMoieio | B ToM unciie, npaKTHYECKUX 3aHATHI 2
I13 Ne 44 Haumenbiiee 1 Hanbo/b1Iee 3HaYeHHe PYHKIIUH 2
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IIPOU3BOJHOM B IIPAKTUYECKHUX
3ajadax

Tema 8.11 Copepxanne yueOHOro Marepuaa 4
Pemenne 3anmau. IlpousBopnas | 47 ®@opmyabl W npaBuiaa auddepenuupoBanus. VccnemoBanue (GyHKIUNA C 2
dyHKIMH, ee TpUMEHEHNE OMOIIBIO TPpor3BoIHON. Hanbospiee 1 HanMeHblee 3HaueHus PyHKITUH
B ToM umcie, npakTHYeCKUX 3aHATHI 2
I13 Ne 45 KontpoJibHas padoTa Ne 7 2
Paznen 9. [lepBooGpasnasi pyHKUMHU, ee IPUMEHEHHE 16
Tema 9.1 Cogepxanue yueOHOro Marepuasa 4
[lepBooOpasnas ¢GyHxuuu. | 48 3amavya 0 BOCCTAHOBJIEHHH 3aKOHA JIBUKEHHMSI MO HM3BECTHOH CKOPOCTH. 2
[TpaBuiia HaxoxaeHusd | [lousitue  uHTerpupoBaHusi. (O3HaKOMJIEHME C TOHSATHEM HUHTErpaja U
epBOOOPA3HBIX nepBooOpasHoit st pyHkuuu y=f(x). Pemenne 3agad Ha CBSA3b IEpBOOOpA3HOI U e
MIPOU3BOIHOM, BEIUMCIICHHE IEPBOOOPA3HON ISl JAHHON (PYHKIIHH.
49 Tadaunma ¢opmy.a 1Jsi HAXO0XKIEeHHS] NepBooOpa3HbIX. 3ydeHue mpaBmiia 2
BBIUKCJICHHSI IEPBOOOPA3ZHON
Tema 9.2 ConepkaHne yueOHOro Marepuaia 2 OK-01, OK-02,
ITnomans KpUBOJIMHENHOU | 50 3agauu, npuBosilie K MOHSITHIO ONPe/Ie/IeHHOT0 MHTEerpaJia — O BEIUMCICHUH 2 OK-03, OK-04,
tpanenuu. @opmyna HeloToHa — | Tutomaan — KpUBOJIMHEWHOW — TpamelyH, O TepeMelIeHnH Todkdu. [loHsAThe OK.05, OK-06,
JleliOHuIa OTpeIeIEHHOTO HHTerpaja. ['eoMeTprudeckuii 1 GU3NIEeCKHii CMBICI ONIPeIeIEHHOTO OK-07
unrerpana. @opmyna Hetorona— Jleitbauia JIP3,4,6,7,8,
Tema 9.3 Copeprkanue yueOHOTro MaTepuasa 4 13, 14, 15,
Heonpenenexnusiin 1 | B ToM 4nciie, NPAKTHYECKUX 3aHATHI 4 JIP-KK 1,
ONPEACIICHHBIN NHTETPaIbl I13 Ne 46 BoiuuciieHue HeonpeaeJIeHHOr0 HHTerpaJia 2 JIP-COII-1-3
I13 Ne 47 Beluncienue onpeaeeHHOr0 HHTerpaJia 2
Tema 9.4 Copeprkanue yueOHOTro MaTepuasa 2
Ilonsatue 06 omnpeneneHHoM | 51 TeomeTpUUYeCKHii CMBIC/I ONPeIeJIEHHOr0 HHTErpajia 2
UHTETpaje Kak IO
KPUBOJIMHENHON Tpaleluu
Tema 9.5 Ilpogpeccuonanvno-opuenmuposannoe cooepryicanue (cooeprcanue nPUKIAOHO20 2
OnpeneneHHblii  MHTErpan B | MOOyas)
JKU3HU B Tom unciie, NPAKTHYECKUX 3aHATHH 2
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II3 Ne 48 T'eomerpmueckmii CMBICJ oOmpeaeJdeHHOro uHTerpajga. dopmyna 2

Hgerorona - JleitOHMNA.

Pemenue 3a1a4 Ha MpUMEHEHUE UHTETpaa JUIsl BBIYUCICHUS (PU3UYECKUX BEIMYUH

U IUIOIIaneH
Tema 9.6 Conepxanue yueOHOTO Marepuaa 2
Pemenue 3anau. IlepBooOpasHas | B Tom uncie, npakTHYeCKHX 3aHATHI 2
byHKIIUY, ee TPUMEHEHUE I13 Ne 49 Konrpoabnas padora Ne 8 2

ITepBooOpaznas ¢pynkuun. [IpaBuna HaxoxaeHus nepBoodOpasHbix. Ee mpumenenue
Pa3nes 10. MHokecTBa. DjieMeHThI Teopuu rpagos 8
Tewma 10.1 Cojepkanue y4eOHOro Marepuana 2 OK-01, OK-02,
MmuoxectBa 52 Ilonsitue mHOxkecTBA. [logMHOXKecTBO. Oniepaniu ¢ MHOKECTBAMH 2 OK-03, OK-04,
Tema 10.2 Ilpogheccuonanvho-opuenmupoeannoe cooepiicanue (cooeprcanue NPUKIAOH020 2 OK.05, OK-06,
Onepanuu ¢ MHOXXECTBaMU MO0Ys) OK-07

B TOM 4nc/e, NPAKTHYECKHX 3AHATHI 2 JIP3,4,6,7,8,

113 Ne 50 Onepanuu ¢ MHOKecTBaMu. Penienne npuk/IagnbIxX 3a1a4 2 13, 14, 15,
Tema 10.3 Copepskanue yueOHOro Marepuana 2 JIP-KK 1,
['padsr 53 Ilousitue rpada. Ces3HbIN rpad, AepeBo, LUK rpad Ha MIOCKOCTU 2 JIP-COII-1-3
Tema 10.4 Copneprkanue yueOHOro MaTepuaa 2
Pemienne 3amauy. MmuoxecTsa, | B TOM ync/ie, NPAKTHYECKHX 3aHATHIA 2
I'padsl 1 ux MpuMeHeHHne IT3 Ne 51 KonrtpoJsbHasi paGora Ne 9 2

Onepanuu ¢ MHOXecTBaMH. OnucaHue peabHbIX CUTYalli C TOMOILBI0O MHOKECTB.

[TpumeHeHue TpadoB K peLISHUIO 3a1a4
Paznen 11. DiieMeHTbI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSTHOCTEH 20 OK-01, OK-02,
Tema 11.1 CopneprkaHue yueOHOro MaTepuasa 4 OK-03, OK-04,
OCHOBHBIE nousTus | 54 MepecTaHnOBKH, pa3sMellleHHsl, COUeTAHHSI. 2 OK.05, OK-06,
KOMOMHATOPHKH B TOM uMcIe, NPAKTHYECKUX 3aHATHI 2 OK-07

113 Ne 52 Boruuciaenue popmMys1 KOMOHHATOPUKH 2 JIP3,4,6,7,8,
Tema 11.2 Copepxanue yueOHOro Marepuasa 4 13,14, 15,
CoObitHe, BEPOATHOCTH | 55 CoBMecTHbIe W HeCOBMeCTHbIe COOBLITHSI. Te€opeMbl O BEPOSTHOCTU CYyMMBI 2 JIP-KK 1,
COOBITHSL. Crnoxxenne U | coObITHH. YCIOBHAsI BEPOATHOCTh. 3aBUCHMBbIE U He3aBHCUMBbIE COObITHS. TeopeMbl JIP-COII-1-3
YMHOKEHHUE BEPOSITHOCTEN 0 BEPOSITHOCTH NPOU3BEICHHS COOBITUH.

B Tom unciie, NPAKTHYECKHUX 3aHATHH 2
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I13 Ne 53 Beiuncienue BeposiTHOCTe

Tema 11.3 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue npuKiIaOHo2o 2
BepostHocTh B | M0Oy/:1)
npodeCCHOHATIBHBIX 3aa4ax B ToM unc/ie, IpAKTHYECKUX 3aHATHI 2
I13 Ne 54 OtHocuTesbHAsi 4acTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. 2
CraTuctuyeckoe onpezeneHue BeposiTHOCTH. O1ieHKa BEpOsITHOCTH COOBITUS
Tema 11.4 Cojeprkanne y4eOHOro Matepuaa 2
JuckperHas ciydannas | 56 Buabl ciaydaiiHbix BesimuuH. OnpeeneHne MCKPETHON CITy4aiiHOW BeTHYUHBI. 2
BEJIMYNHA, 3aKOH ¢¢ | 3akoH pacrpeseneHuss JMCKpeTHOM ciyuyaiiHoll BennuuHbl. Ee uwncioBble
pacrpeneseHus XapaKTEPUCTUKU
Tema 11.5 Cogepxanue yueOHOro Marepuasa 2
3anaun MareMaTuieckol | 57 Bapuauumonnslii psig. Ilomwron wacror m ructorpamma. CraTucTHYecKHe
CTaTUCTHKH XapaKTEPUCTHKH psiia HAOIr01aeMbIX JTaHHbBIX
Tema 11.6 Ilpogheccuonanvho-opuenmupoeannoe cooepiicanue (Cooeprcanue NPUKIAOH020 2
CocraBiienue Ta0IuI] u | Mooyns)
Jarpamm Ha IpaKTHKe B ToM unciie, IPAKTHYECKUX 3aAHATHI 2
IT3 Ne 55 IlepBuunas 00padoTKa CTaTHCTHYECKHX JaHHBIX. ['paduyeckoe mx 2
npeacrapjaenne. HaxoxaeHue cpeHNX XapaKTepPHCTHK, HA0/1101aeMbIX JaHHBIX
Tema 11.7 Cojneprkanne yueOHOro Matepuana 4
Pemenne  3amau.  OneMmeHTHl | 58 DieMeHTHI KOMOMHATOPUKH, CTATHCTHKH M TEOPHHU BEPOSITHOCTEH 2
KOMOMHATOPHUKH, CTaTHCTHKH M | DleMeHThl KOMOWHATOpuKH. CoOBITHE, BEpPOATHOCTh COObITHS. ClOXeHHEe W
TEOPUU BEPOSTHOCTEN YMHOKEHHUE BEPOSITHOCTEN
B ToM unciie, NpaKTHYECKUX 3aHATHI 2
I13 Ne 56 KonTpoabHasi padora Ne 10 2
Pa3nen 12 [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 20 OK-01, OK-02,
Tema 12.1. ConepxaHnue yueOHOrO Marepuaa 2 OK-03, OK-04,
OcHOBHBIE nouaTvs | 59 Ilpenmer crepeomerpuu. OCHOBHbIE MOHSATHUS (TOYKa, MpsiMasi, IUIOCKOCTD, 2 OK.05, OK-06,
crepeomerpun. Pacmonoxenue | mpoctpanctBo). OcHOBHBIE — akcMOMBbI — crepeoMeTpun.  Ilepecekarommuecs, OK-07
MPSAMBIX U ITOCKOCTEHN napajuielibHblE W CKpenuBaroumecss  npsmbie. [Ipu3Hak ©W  CBOMCTBO JIP3,4,6,7,8,
CKPELIMBAIOIIUXCS NPsIMBbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. 13, 14, 15,
Tema 12.2. Conepxanue yueOHOrO Marepuaa 6 JIP-KK 1,
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[TapannenbHOCTh npsmbix, | 60 IlapanienbHble npsimMas U miockoctb. Onpenenenue. [Ipusnak. CsolicTBa (c 2 JIP-COII-1-3
PSAMOM u IJIOCKOCTH, | JoKa3aTesdbcTBOM). [lapamiensubie iockoctu. Onpenenenne. [Ipuznak. CBoiicTBa
IJIOCKOCTEN (c T0Ka3aTenbCTBOM).
61 Terpasnp m ero 3ieMeHTthl. [lapamienenunen u ero smeMmeHTh. CBOHCTBa 2
IIPOTUBOIIOJIOKHBIX I'PaHEN M JuaroHajel napauieaenunesa.
B ToM umciie, npakTHYeCKUX 3aHATHI 2
I13 Ne 59 IlocTpoenue ceuenmii. Pemmenue 3axauy. 2
Tema 12.3. ConepkaHne yueOHOro Marepuaia 2
Ieprien AMKyIAPHOCTD NPAMBIX, | 62 [lepnenaukyJsipabie npsimblie. [lapaienbHble TpsSMbIe, IEPICHAUKYISPHBIC K 2
IIPSIMOM U IIOCKOCTH, 10CKOCTH. [Ipr3Hak nepnesauKyIspHOCTH IPSIMOU U IIIOCKOCTH. [[0Ka3arenbeTBo.
IJIOCKOCTEN Ilepnenpukynsap u HaxkioHHasd. IlepneHpukynsapHele 1uiockocTH. [Ipm3Hax
NEPIEHAUKYIAPHOCTH INIOCKOCTEN. Jl0Ka3aTenbCTBO.
PaccTosiHus B IpOCTPAaHCTBE
Tema 12.4. ConepkaHne yueOHOro Marepuaia 4
Teopema 0 Tpex | 63 Teopema o Tpex nepneHauKyasipax. JlokazarenbCcTBO. 2
HEePIEHIUKYIISIPax B ToM unciie, IPAKTHYECKUX 3aHATHI 2
I13 Ne 60 Yroa mexay npsMoi ¥ INIOCKOCTBIO. YTOoJI MEXAY IUIOCKOCTSAMHU 2
Tema 12.5. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20
[TapatenbHele, Mmooyns) 4
MEPIEHIUKYIISIPHBIE, B ToM umcJiie, NpaKTHYeCKUX 3aHATHI 4
CKpCIIMBAIOIINECA NPAMBIC I13 Ne 57 AKcHOMBI cTepeoMeTpHH. 2
IT3 Ne 58 IleprnieHaMKYJIAPHOCTH MPSIMOM M INIOCKOCTH, NApaJUIEIBbHOCTD JIBYX 2
IPSIMBIX, IEPIEHIUKYISPHBIX JIOCKOCTH, MEPIEHAUKYISIPHOCTD MIIOCKOCTEMN
Tema 12.6. ConepxaHnue yueOHOro Marepuaa 2
Pemrenne 3amau. Ilpsamele U | PacmionokeHne NpsSMBIX M IJIOCKOCTEH B MpocCTpaHCTBE. llepneHnnKyIsipHOCTh U
IUIOCKOCTH B IIPOCTPAHCTBE NapaJuIeIbHOCTD NMPSIMBIX U II0CKOCTeN. CKpelBaroyecs npsiMble
I13 Ne 61 Kontpoabhas pagora Ne 11
Pa3gen 13. KoopauHaTel H BEKTOPBI 16
Tema 13.1 Conepxanue yueOHOrO Marepuaa 4 8§_8;’ 85_82’
JexapToBel ~ KoOpaMHAaTel B | 64 [lekapToBbl KOOpPAMHATHI B mpocTpaHcTBe. [Ipocteiimme 3amaum B 2 OK-O 5’ OK:O 6,
IIPOCTPAHCTBE. Paccrosnue | koopauHatax. PaccTosinue Mexy AByMs TOUYKaMH, KOOPAMHATHI CEPEeTMHBI OTPE3Ka ' OI,<-O7 ’
B Tom unciie, NPAKTHYECKHUX 3aHATHH 2
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MEXIY JIBYMsI toukamu. | [I3 Ne 62 IIpocreiiine 3a1a4u B KOOPAUHATAX 2 JIP3,4,6,7,8,
KoopauHatel cepeiMHbI OTpe3Ka 13, 14, 15,
Tema 13.2 ConeprkaHue yueOHOro Marepuaia 6 JIP-KK 1,
BekTopsl B IPOCTPAHCTBE. 65 Bektopsl B npocrpancrBe. CIIOKEHHE M BBIYMTAHME BEKTOPOB. YMHOXEHHE 2 JIP-COII-1-3
Yron MEXITY BEKTOpaMu. | BekTopa Ha unciio. Kommniaanapuasie BeKTopbl. CKaJIsipHOE MPOU3BE/ICHUE BEKTOPOB.
CxanspHoe NPOU3BEACHNE | 66 Pa3yioxkeHne BEeKTOpa MO0 TPeM HEKOMILUIAHAPHBLIM BekTopam. KoopnuHarsl 2
BEKTOPOB BEKTOpa, CKaJsIpHOE IPOU3BEIECHUE BEKTOPOB B KOOpAMHATAX, YIrOJ MEXIy

BEKTOpaMH, Yroil MeEXAy MNpsIMOW U TIUIOCKOCTBIO, YOI MEXAY IJIOCKOCTSIMHU.

YpaBHEHHE IIOCKOCTH. | €OMETPHUUECKUN CMBICI ONIpeAeIuTeNs 2X2

B ToM unc/ie, IPAKTHYECKUX 3aHATHI 2

I13 Ne 63 BekTopbl B IPOCTPaHCTBE 2
Tema 13.3 Ilpogheccuonanvho-opuenmuposannoe cooepicanue (cooeprcanue NPUKIAOHO20 4
[TpakTHKO-OPUEHTHUPOBAHHbBIE Mo0yns)
3a1a4u Ha KoOpauHaTHOH | 67 KoopaumHaTHash TJIOCKOCTh. BBIUMCICHHWE pacCTOSHUN W IUIOMIANCH Ha 2
IJIOCKOCTH mwiockocT. KomnyecTBeHHbBIE pacyeThl

B ToM unc/ie, IPAKTHYECKUX 3aHATHI 2

I13 Ne 64 Beiunciaenune paccTOSHUM M IVIOIIA/CH HA ITIOCKOCTH 2
Tema 13.4 Copeprkanue yueOHOTro MaTepuasa 2
Pemenne 3amau. Koopaunarel u | B ToM ync/ie, MPAKTHYECKHX 3aHATHIA 2
BEKTOPBI IT3 Ne 65 Konrponbnas padora Ne 12 2

JlekapToBBI KOOpJMHATHI B MpOocTpaHCTBE. BekTophl B mpocTpancTtBe. CroxkeHne u

BBIUMTAHUE BEKTOPOB. YMHOXXEHHE BeKTOopa Ha 4ucio. KomIutaHapHbie BEKTOPHI.

CkanspHoe€  TpPOU3BEACHHE BEKTOPOB. PaslokeHwe BeKTopa 10  TpeM

HEKOMIUTaHApHBIM BekTopaM. [Ipocreiimue 3amaun B koopauHarax. KoopauHaTs

BEKTOpa, PACCTOSTHUE MEXIY TOYKaMH, KOOPAMHATHI CEPEIMHBI OTPEe3Ka, CKAIIPHOE

MPOU3BE/ICHUE BEKTOPOB B KOOPAHMHATAX, VIO MEXKIY BEKTOPAMH, YOI MEXIy

MIPSIMOM M TNIOCKOCTBIO, YTOJI MEXK]TY TUIOCKOCTSIMU
Pa3nen 14. MHOTOrpaHHMKM U TeJ1a BPAllleHUsI 38 OK-01. OK-02
Tema 14.1 Copeprkanue yueOHOTO MaTepHasia 2 OK- 03’ OK-0 4’
Bepmmnsl, pebpa, rpanu | 68 IlousiTHe MHOTOrpaHHMKa. ET0 37IeMEHTHI: BEpIIMHEI, peOpa, rpaHu. J(naroHans. 2 OK.0 5’ OK-0 6,
MHOT'OI'DaHHHKA CeueHne. BoIlyKiible ¥ HEBBIITYKJIBIE MHOTOTPAHHUKH ' OI’<-O7 ’
Tema 14.2 Conepxanue yueOHOro Marepuaa 2

41




IIpuzma, ee cocrapustomue, | 69 lonsTue mpusmbl. Ee ocHoBanus u 60koBbIe rpanu. BeicoTa mpu3msl. [Ipsvas u 2
ceuenue. Ilpsmas u npaBuibHas | HaKiIOHHas npusMa. [IpaBunsHas npusma. Ee ceuenue
IPU3MBI
Tema 14.3 Copeprkanue yueOHOTro MaTepuasa 2
[Mapannenenunen, ky0. Ceduenue | 70 Ilapajutenenume, CBOCTBA MPsSMOYTOIBHOTO Tapajuiesenunena, Kyo. Ceucnue 2
KyOa, mapasuienenuneaa Ky0a, napasuienenunea
Tema 14.4 ConeprkaHue yueOHOro Marepuaia 2
[Mupamuna, ee cocrasnsromue, | 71 Iupamuaa u ee 3aeMmentTbl. CeueHne nupamuzbl. [lpaBuibHas nmupamuaa. 2
CEYEeHHUE. IIpaBunbHasA | YcedyeHHas mUpaMuIa
nupaMujia. YceueHHasi nupaMuaa
Tema 14.5 ConeprkaHne yueOHOro Marepuaia 2
bokoBas u monHas NOBEPXHOCTL | B TOM 4yHc/ie, MPAKTHYECKHX 3aHATHIT 2
IIPU3MBI, IMPAMUBL 113 Ne 66 I1.nomaas 60KOBOM M NOJIHOI MOBEPXHOCTH NPHU3MbI, TMPAMM/IbI 2
Tema 14.6 ConepkaHne yueOHOro Marepuaia
CummeTtpust B KyOe, | 72 CuMMeTpHsI OTHOCHTEIILHO TOYKH, MPSIMOH, MIOCKOCTH. CHMMETpHUsS B KyOe, 2
napajuliesienunesne, IpU3Me, | mapajuieienunee, Npu3Me, NupaMuse
UpaMUJE
Tema 14.7 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20 2
[Tpumepst CUMMETpUN B | M0OOynA)
npodeccun 73 CumMeTpus B IPUpOJe, APXUTEKTYpe, TEXHUKE, B ObITY 2
Tema 14.8 Coneprxkanue yueOHOro MaTepuaa 2
IIpaBunbHBIE  MHOTOrpaHHMKH, | B TOM 4yHc/Ie, MPAKTHYECKUX 3aHATHIT 2
UX CBOMCTBA I13 Ne 67 IlonsiTue MpaBUJIBLHOIO MHOrorpaHHuka. CBolicTBa NPaBUJIBHBIX 2
MHOIOTPAHHMKOB
Tema 14.9 Copeprkanue yueOHOTro MaTepuasa 4
Hununap, ero cocrasisromue. | 74 HuauHap u ero 3jieMeHTbl. CedeHne MUIUHIPA (MapauieIbHOEe OCHOBAHUIO U 2
Ceuenne nunuHApa ocH). Pa3BepTka 1uuimHapa
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
113 Ne 68 BopruunciieHue 3JIeMEHTOB HMJIMHAPA, IJIOIIAAb TOBEPXHOCTH 2
Tema 14.10 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20 2
Konyc, ero cocrasmsdwomue. | Mooyis)
CeueHune KOHyca B Tom unciie, IPAKTHYECKUX 3aHATHH 2

JIP 3,4,6,7,8,
13, 14, 15,
JIP-KK 1,

JIP-COII-1-3
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I13 Ne 69 Konyc u ero iementnl. CeueHre KoHyca (IapauieIbHOE OCHOBAHUIO U 2
poxoJsliee yepe3 BepUIMHY ), KOHUUecKHue ceueHus. Pa3BepTka KoHyca

Tema 14.11 Coneprkanue yueOHOro MaTepuaia 4

VYceuennslii  koHyc. Ceucnue | B ToM uncie, npakTHYeCKHX 3aHATHI 4

YCEUEHHOI0 KOHYyCa I13 Ne 70 BeiuncieHnue 3J1eMeHTOB KOHYCA, IVIOIIA/Ab IIOBEPXHOCTH 2
I3 Ne 71 VYceuennblii koHyc. Ero oOpasyromias u Beicota. CeueHre yCEeUeHHOTo 2
KOHyca

Tema 14.12 Copeprkanue y4eOHOTO MaTepuaia 2

Hlap u cdepa, ux ceueHus 75 llap u cepa. Bzaumuoe pacnonoxenue chepsl U mwiockoctu. CedeHue mapa, 2
cthepsl

Tema 14.13 Coneprxkanue yueOHOro Marepuaa 2

IlonsTne 00 oObeme Tena. | 76 [lonsiTHe 06 00beMe Tesra. OObeM KyOa M IPSIMOYTOJIBHOTO ITapasuIeIICIHIIE/a. 2

OtHomenne 06beMOB NOOOHBIX | OObeM npu3MBI U HHIHHAPa. OTHOIIEHHE 00beMOB MOA00HBIX Tel. [eomeTpudeckuii

TeN CMBICJI OIIpEJIeNUTENS 3-T0 MopsiiKa

Tema 7.14 Coneprxkanue yueOHOro Marepuaa 2

O6beMbl U mwiomaay | B Tom ynciie, npakTHYeCKUX 3aHATHH 2

IOBEPXHOCTEN TEII I13 Ne 72 O0bembl nupamMuabl 1 KoHyca. O0bem mapa. [lnomaau noBepxHocreit 2
TeJl

Tema 14.15 Copeprkanue yueOHOTro MaTepuasa 2

KoMOuHanuy MHOTOTpaHHUKOB U | B TOM 4mciie, MPaKTHYECKHX 3aHATHI 2

TEJI BpalieHus I13 Ne 73 KomOnHanum reoMeTpu4ecKux TeJl 2

Tema 14.16 Coneprxkanue yueOHOrO MaTepuaa 2

I'eomeTpuueckne xomOuHanuu | B Tom umciie, NpaKTHYECKHX 3aHITHIA 2

Ha MPAaKTUKE I13 Ne 74 Ucnosib3oBanne KOMOMHALMIA MHOTOTPAHHUKOB U TeJl BpamieHus (B 2
IPAaKTUKO-OPHUEHTUPOBAHHBIX 33/1a4aX)

Tema 14.17 Copeprkanue yueOHOTO MaTepHasia 2

Pemenue 3a1a4. | B ToM yncie, NPAKTHYECKUX 3aAHATHI 2

MHoOrorpaHHuKu u Tena | 13 Ne 75 KonTpoJsbHas paGora Ne 13 2

BpaIlICHUA OO0beMbl U TIIOIIAIH MOBEPXHOCTH MHOTOIPAHHUKOB U TeJl BPAIlleHUs

IIpome:xyTOUHAs aTTeCTALMSA, B TOM YHCJIe 18 OK-01, OK-02,

Koncyapranumn 1. Crenenu u kopuu. CreneHHas, okazarenbHas U Jiorapudmuueckas QyHKIUU 2 OK-03, OK-04,
2. OcHoOBBI TpUTOHOMETpHUH. TpUroHOMeTprUdYecKkne HYHKIHU 2
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3. DreMeHTHl TEOpUHU BEPOSITHOCTEH M MAaTeMAaTHUYECKOIM CTaTHCTUKU 2 OK.05, OK-06,
4. TlpousBojaHas u mepBooOpazHas HyHKIHH 2 OK-07
5. IIpsimble ¥ mI0OCKOCTH B ITpocTpaHcTBe. KOOpAMHATHI U BEKTOPHI B 2 JIP3,4,6,7,8,
MIPOCTPAHCTBE 13, 14, 15,
6. MHOrorpaHHMKH U TeJa BPALICHHUS 2 JIP-KK 1,
JIP-COII-1-3
JK3aMeH 6
Bceero: 320
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3. YciaoBus peanu3anuu NporpaMMbl 0011e00pa3oBaTe/bHOM I CHUILTHHBI

3.1. TpeOoBanusi K MHHUMAJIBHOMY MATEPUAJILHO-TEXHUYECKOMY
o0ecre4eHNIO

Peanu3amus nporpaMMbl TUCITUTUIMHBI TpeOyeT HAIMYHS y9eOHOTo KaOuHEeTa
MaTEeMaTHKH.

ObopynoBanne yueOHOro kabmHera:

- paboune MecTa OOyYarImMXCs (CTOJbI, CTYJbsI) — IO KOJUYECTBY
oOyyJarommxcs;

- pabodee MecTo MpemnoaBaTelis;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOHIA;

- KOMIUICKT 3JIEKTPOHHBIX BUJEOMATEPUATIOB,;

- 3Q/TaHMS 1711 KOHTPOJIBHBIX PaboT;

- Mpo¢eCCHOHATBHO OPUCHTUPOBAHHBIC 33 TaHMUS;

- MaTepHuajbl SK3aMeHa.

Texnnueckue cpeacTBa 00yyeHHus:

- IEPCOHATBHBIA KOMIIBIOTEP C JINIICH3UNOHHBIM MPOTPAMMHBIM 00CCTICYCHHUEM;

- IPOEKTOP C IKPAHOM.

3.2. HapopmanuonHoe odecniedeHne 00y4eHus.

Jist peanuzanuu mporpamMmbl  OuOnmoreuHsii  Gong MHCTHTYTa uMeeT
neyaTHble U DJICKTPOHHBbIE 0Opa3oBaTelibHble W WH(GOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC I UCTIOJIB30BaHUS B 00pa30BaTENbHOM IIpoIlecce, HE CTapiie
IIATH JIET C MOMEHTA U3JJaHUs.

3.2.1 OCHOBHBbIEC HCTOYHUKMH:

1. MaTtemaTtuka: anredpa M Hayajga MaTEeMaTUYECKOIO aHallM3a, T€OMETPHs.
AnreOpa u Hayana MareMarhyeckoro ananmmsza. 10-11 kmaccel: yueOHUK UIs
o01ieo0pa3oBaTeNbHbIX OpraHu3auuii: 0a30Bblil W yrayOneHHbld ypoBHu / ILILA.
Amumos, F0.M. Komsirua, M.B. Tkaues u ap. - 3-¢ uzn. - M.: [IpocBemenue, 2021. -
463 c.: ni.

2. Marematuka: anreOpa W Hayajga MaTEeMaTHYECKOTO aHaln3a, TeOMETPHs.
I'eomerpusi. 10-11 xmaccel: ydyeOHUK i 0OmeoOpa3oBaTeNbHBIX OpraHU3aIINA:
0a30BbIil u yriuyonennsiit ypoau / JI.C. AranacsH, B.®. byry3os, C.b. Kagomiies u
ap. — 3-e uzn. - M.: [Ipocsemienne, 2021. — 255 c.: wi. - MI'Y-mikoute.

3. boromomnog, H.B. Ilpaktudeckue 3ansatus mo marematuke. B 2 4. Yacts 1 :
yue0. mocobue nist CI10 / H.B. boromornos. - 11-e uzn., mepepad. u gom. — M. : FOpaiir,
2022. - 285 c. - Cepus : [Ipod. oOpazoBanue.

4. boromouos, H.B. Ilpaktuueckue 3anstus no maremaruke. B 2 u. Yacts 2 :
yue6. nmocooue mnsa CIIO / H.B. boromonos. — 11-e uzn., nepepad. u gomn. — M. :
FOpaiit, 2022. - 217 c. - Cepus : [Ipod. o6pazoBanue.

3.2.2. JIonoJHUTEIbHbI€ HCTOUYHUKH:
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5. bammakos, M.U. Marematuka : yueObHuk / bammakoB M.M. — Mockaa :

KnoPyc, 2023. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (mata obpamenus: 09.05.2023). — Tekcr
AIEKTPOHHBIN.

6. bammakoB, M.UM. Marematuka. IlpakTmkym : y4eOHO-TIPaKTHYECKOS

nocobue / bamvakos M.U., Datuna C.b. — Mocksa : KuoPyc, 2023. — 294 ¢. —
ISBN 978-5-406-05758-2. — URL: https://book.ru/book/939104 (mata oOpameHus:
09.05.2023). — TeKCT : 27CKTPOHHBIH.

7. llunaueB, B. C. Marematuka : y4eOHUK W TPAKTUKyM JUISI CPEIHETO

poecCuOHANBLHOTO oOpazoBanus / B. C. lllunayes ; noj penaxkuuen
A. H. TuxonoBa. — 8-e¢ m31., nmepepad. u non. — MockBa : M3mgarenscTtBo FOpaiit,
2023. — 447 c. — (IlpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-13405-6.
— Tekct : AIEKTPOHHBIN // ObC FOpaiit [caiT]. —

URL.: https://urait.ru/bcode/459024 (nata oopamenus: 09.05.2023).

8. boromonos, H. B. MaremaTtuka. 3agaun ¢ pelmieHHSIMH B 2 4. : y4ecOHOE
rocobwue 1 cpeaHero npodeccronaarHoro oopasopanus / H. B. boromonos. — 2-¢
u3a., uchp. m jgon. — MockBa: HMsmarensctBo IOpaiit, 2023. — 439c. —
(ITpodeccnonansuoe obpaszoBanue). — ISBN 978-5-534-09108-3. — Teker
anektpornbiit // DBC HOpait [caiit]. — URL: https://urait.ru/bcode/449007 (nara
obpamenus: 09.05.2023).

9. Hamuurep, B. A. Maremaruka: norapudMUYEecCKUe€ ypaBHECHHUS U
HEPABEHCTBA : y4eOHOe MmocoOue I CpeaHero mpoeCcCHOHAIBLHOr0 00pa3zoBaHus /

B. A. lanmunarep. — 2-¢ wu3za., ucnp. u jgomn. — Mocksa : MznmarenbctBo FOpaiiT,
2023. — 176 c. — (Ilpodeccuonansuoe oopazoanue). — ISBN 978-5-534-05316-6.
— Tekct : 3JIEKTPOHHBIN // 9bC Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/449055 (nata ooparenus: 09.05.2023).
10. Kopoes, FO.U. Haueprarensnas reometpus : yueOnuk / Kopoes 0.1, —

MockBa : KnoPyc, 2023. — 422 c. — ISBN 978-5-406-07995-9. — URL:
https://book.ru/book/938862 (mara oOpamenus: 09.05.2023). — Tekct
AIEKTPOHHBIN.

11. Kysmmnos, H.C. HauepraTenbHas reomerpusi. Kpatkuii kypc : yueOHOe
nocobue / Kysmmuaos H.C. — Mocksa : KnoPyc, 2023. — 149 ¢. — ISBN 978-5-406-
01339-7. — URL: https://book.ru/book/935913 (mara obpamenus: 09.05.2023). —

TeKCT : 2JIEKTPOHHBIN
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4. KoHTPOJIb M OlIeHKA Pe3yJbTAaTOB 0CBOEHUsI 0011e00pa3oBaTeIbHOM

JAUCHUIIJINHBI
Ob6mas/npodeccuonanbHasi Pa3znen/Tema Tun oeHoYHBIX
KOMIETEeHIUsI MepOnpHUsITHS
OK 01. Beibupath criocoOsI P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 | TectupoBanue

penieHus 3a1a4
npohecCHOHABLHOM
JeSATEIbHOCTH
MMPUMCHHUTCIILHO K
Pa3IUYHBIM KOHTEKCTaM

P 2, Temm 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

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

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Temr1 7.1,7.2,7.3,74,7.5,7.6,

VYcrHblii onpoc
MaTteMaTH4eCKUM JUKTAHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX PadoT
3amTa TBOpUYECKUX padoT
3amuTa HHAUBUY alTbHBIX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, MIPOCKTOB
7.12,7.13,7.14,7.15, 7.16, 7.17 KontposbHas padota
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brimonnenue
P9, Temr1 9.1,9.2,9.3,9.4,9.5 9K3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3a7aHui
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6
OK 02. Ucnionb30BaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 | TectupoBanue

COBPEMEHHBIE CPENICTBA
MOMCKa, aHaJIu3a u
UHTEpIpeTaluu
uH(popMaluu, 1
UH(POPMalLMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodecCuoHATbHON
JeSITeIbHOCTH

P 2, Temm 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10, 4.11

PS5, Temrr 5.1,5.2

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 I1-0/c, 6.11
P7, Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

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

P12, Temnr 12.1, 12.2, 12.3, 12.4

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

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

YCTHBIN onpoc
MaremaTudeckuii TUKTAHT
NunuBuayansHas
camocTosiTelbHas paboTa
IIpencraBnenue
pe3yJIbTaTOB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX paboT
3ammTa UHAUBUAYaJIbHbIX
MPOEKTOB

KounTponbnas pabota
Brmomnaenne
SK3aMCHAIIMOHHBIX
3aJaHui
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OK 03. ITnanupoBats u
peaTn30BBIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
IPEANPUHUMATEIBCKYIO
JIeATEIILHOCTD B
npodeccnoHaabHOM chepe,
UCIIOJIb30BATh 3HAHUS T10
(rHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX

P1,Temal.l,1.2,1.311-0/c,1.4,1.5,1.6
P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,

TectupoBanue

YcTHbIi onpoc
MaremaTnyecKui JUKTaHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpencraBnenue
pe3yIbTaTOB
MPAKTUYECKUX paboT
3amuTa TBOpUYECKUX padoT
3amuTa MHAUBUTY alTbHBIX

CUTYaIUIX 7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, MIPOEKTOB
7.12,7.13,7.14,7.15,7.16, 7.17 KontposbHas padota
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brimonnenue
P9, Temrr 9.1,9.2,9.3,9.4,95 J3K3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aaHuil
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. DddexTuBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 | TectupoBanue

B3aUMO/ICHICTBOBATh U
paboTarh B KOJUIEKTUBE U
KOMaH/Ie

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

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 I1-0/c, 6.11
P7 Teme1 7.1,72,73,74,7.5,7.6,

YcTHbI onpoc
MaTteMaTH4eCKU JUKTAHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX paboT
3ammTa UHAUBUAYaJIbHbIX

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, MIPOEKTOB
7.12,7.13, 7.14, 7.15, 7.16, 7.17 KounTponbnas pabota
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brinmonnenue
P9, Temnr 9.1,9.2,9.3,9.4,9.5 9K3aMEHAIIMOHHBIX
P 10, Tems: 10.1, 10.2, 10.3, 10.4 3aJlaHuM
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
OK 05. OcyiiecTBasiTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 | TectupoBanue

YCTHYIO U TUCBMEHHYIO
KOMMYHI/IKaIII/IIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit ®exneparuu ¢
y4eTOM 0COOeHHOCTEeH
COITMATBHOTO M KYJIbTYPHOTO
KOHTCKCTAa

P 2, Temm 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P35, Temnr 5.1,5.2

YcTHBIN onpoc
MaremaTudecKkuii JUKTaHT
NunuBunyanpHas
camocrosTelbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB
MPAKTUYECKHUX paboT
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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 IT-o/c, 6.11

3amuTa TBOPUYECKHUX padoT
3amuTa WHIUBUY ATbHBIX

P 7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | IpOEKTOB
I1-0/c,7.8,7.9, 7.10 Il-o/c, 7.11, 7.12, | KonTtpoasHas pabora
7.13,7.14,7.15, 7.16, 7.17 Brinonnenue
P 8, Temnr 8.1, 8.2, 8.3, 8.4,8.5,8.6 9K3aMEHAIIMOHHBIX
P9, Temn1 9.1,9.2,9.3,9.4,9.5 3alaHui
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6
OK 06. IIposiBaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 | TectupoBanue

I'PaKJaHCKO-
NAaTPUOTUYECKYIO MTO3ULUIO,
JIEMOHCTPHUPOBATh
OCO3HAaHHOE [IOBEJCHUE Ha
OCHOBE TPaJULIHOHHBIX
00111€4eNI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3aLUuN
MEXHAIMOHAIBHBIX U
MEXKPEIUTHO3HBIX
OTHOILIEHUH, IPUMEHSATH

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 IT-o/c, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

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

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
I1-o/c, 14.6

VYerHbli onpoc
MaremaTudecKuii JUKTAHT
NunuBunyanbHas
caMOCTOsTENIbHAs paboTa
IIpencraBnenue
pe3yabTaTOB
NPaKTUYECKUX paboT
3ammTa TBOPYECKUX pabOT
3ammTa UHAUBUIYaIbHbIX
MPOEKTOB

KonrponsHas pabora

CTaHIapPThI Brimonnenue
AHTUKOPPYIIIUOHHOTO JK3aMEHAIlMOHHBIX
MOBEACHUS 3aJaHui

OK 07. ConetictBoBaTh P1,Temal.1,1.2,1.31-0/c,1.4,15, 1.6 | TecrupoBanue

COXPAHEHUIO OKPYKaroLIen
Cpelbl, pecypcocOepekeHuto,
MPUMEHSTh 3HAHUS 00
W3MEHECHUH KJIMMaTa,
MIPUHIIUIIBI OEPEKITHUBOTO
IIPOU3BOJICTBA, 3()PEKTUBHO
JICUCTBOBATH B
YPE3BBIYAIHBIX CUTYyAITUIX

P2, Temsr2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temr14.1,4.2,43,4.4,4.5,4.6,4.71I1-
o/c, 4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

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 IT-o/c, 6.11

P7, 6 Temsr 7.1,7.2,73,74,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P13, Temsr 13.1, 13.2, 13.3,13.4, 13.5
IT-o/c, 13.6

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

YCTHBIN onpoc
MaremaTndecKkuii TUKTAHT
NunuBuayansHas
camocTosiTelbHas paboTa
IIpencraBnenue
pe3yJIbTaTOB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX paboT
3ammTa UHAUBUAYaJIbHbIX
MPOEKTOB

KounTponbnas pabota
Brmomnaenne
DK3aMCHAIIMOHHBIX
3aJaHui
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