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1. HACHOPT PABOYEM TIPOTPAMMBI YUEBHOM JUCIHUITJINHBI
OVYIIL.07 Y MaTtemaTuka

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBbI

[Iporpamma yueOHoW muctumuinasl OYIL07 Y MaremaTuka sBISIETCS 4YacThIO
OCHOBHOM npodeccuoHanbHoi obpaszoBarenbHoil nporpammel (ganee OIIOIT CITO) no
crenmaibHOCTH 23.02.04 TexHuyeckasi IKCIIyaTauusi MOAbEMHO-TPAHCIOPTHBIX,
CTPOUTEJIBbHBIX, JOPOKHBIX MAIIUH HW 000opyaoBaHusi (MO0 OTPaCJAsIM) U
npelHa3HaYeHa JJisi W3Y4YEHUs MaTeMaTUKd B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opraHuzanusx, peanusyomux denepanbHyto 00pa3zoBaTEIbHYIO MPOrpPaMMy CPEIHETO
oOmero oOpa3oBaHusi B Mpefeliax OCBOCHUS OCHOBHOM  MpoQecCHOHATbHON
oOpazoBarensHOil mporpammbl CIIO Ha 06a3e ocHOBHOTO 0011ero 00pa3oBaHUs MPHU
MOJATOTOBKE pabO4MX KaJIpOB.

1.2. MecTo TUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMmbl

Oo6mieoOpazoBarenvHas gucuuuinHa  OVYILO7 Y Marematuka  sBIsETCS
00s3aTENbHOM  YacThlO  00IIEO0pAa30BaTENBHOTO  LMKJIA y4eOHOTrO IUlaHa MO
cnennasnibHocTH  23.02.04  TexHuueckas JKCIUTyaTtalus MOJABEMHO-TPAHCIOPTHBIX,
CTPOUTEIBHBIX, JOPOKHBIX MAIIWUH U 000pYyAOBaHUS (IO OTPACIISIM).

1.3. esu u 3apaun qucuuiuinnbl. [l1annpyemMsble pe3yibTaThbl 0CBOEHHS
0011e00pa3oBaTe/IbHOM TUCHHUILIMHBI

Conepxkanue MNporpaMMmbl  00IIE00pa30BATEIBHON JUCHUIUIMHBI «MaTemaTuka
HAMpPAaBIEHO HA JOCTHKEHHUE PE3yIbTaTOB €€ N3yUeHHUsI B COOTBETCTBUU C TPEOOBAHHUSIMH
dI'OC COO ¢ yuerom npodeccuonanbuoi HanpasieHHocTH OI'OC CIIO.

[TpuoputeTHbIMH LEASIMH OOy4YeHUS MaTeMaThKe Ha YIIyOJI€HHOM YpOBHE
IPOAOJKAIOT OCTaBaThCSI:

— (opmupoBaHME LEHTPAIBHBIX MAaTEMAaTUYECKUX MOHATUNA (YUCIO, BEJIMYMHA,
reomeTpuyeckas (Qurypa, mepeMeHHas, BEpOATHOCTb, (PYHKLHMs, IPOU3BOJHAS,
UHTErpan), 00ecreynBaroIMX IIPEEMCTBEHHOCTD 151 IIEPCIIEKTUBHOCTD
MaTEeMaTUYeCKOro 00pa3oBaHMs 00yUYarOIINXCS;

— TMOJABENEHHE OOyYaromMXCcs Ha JJOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTHKH W OKPY)KAIOIIEr0 MHpa, MOHUMAHUIO MAaTEMaTHKH Kak
yacTu o0UIeil KyJIbTYphl YEIIOBEUECTBA,

— pa3BUTUE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0yyarouimxcs,
MO3HABATEJIIbHON  AKTUBHOCTH,  HUCCIIEJIOBATEIbCKUX  YMEHHMH, KPUTUYHOCTHU
MBIIUICHUSI, UHTEpeca K U3YYCHUIO MAaTEMaTUKU;

— ¢dopmupoBanue  (GYHKIIMOHATBLHOW  MaTeMaTUYECKOW TPAMOTHOCTH:  YMEHUs
pacro3HaBaTh MaTEMaTHUECKHUE aCTeKThl B PEANbHBIX )KM3HEHHBIX CUTYallUsAX U TPU
U3YYCHUU JPYrHuX YYeOHBIX TMPEAMETOB, TMPOSBICHUS  3aBUCHUMOCTEH U

3aKOHOMEpHOCTeH, (OpPMYyJIUpPOBATh HMX HaA S3bIKE MAaTeMaTUKH U CO3/1aBaTh
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MaTEMaTUYECKUE MOJIEIH, MPUMEHITh OCBOCHHBIM MaTeMAaTUYECKUU ammapaT s
pelIeHNs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lay, HMHTEPHPETUPOBATh U OLICHHWBATH
MOJTyYEHHBIC PE3yIbTaTHI.
CoxmepxaHne JMCHUIUIMHBI  HANpaBiIeHO Ha (OPMUPOBAHHME JIMYHOCTHBIX,
METanpeaMETHBIX U peAMETHbBIX pe3ynbraToB OI'OC cpeanero obmero oopazoBanus, a
Takke caeayromux oomux komnereHuii ®I'OC CIIO.



O01mme KOMIETEH N

IInanupyemsle pe3yJbTaThl 00y4eHHUS

Oo0mrue

III/ICIII/IH.]II/IHapHLIe

OK 01 Beibupatb
CIIOCOOBI peIICHUs
3agad
podeccnoHaTbEHOM
e TeIbHOCTH
[IPUMEHUTEIIBHO

K pa3InYHBIM
KOHTEKCTaM

-TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH MacTEepPCTBa,
TPYI0TFOOHE;

- TOTOBHOCTh K aKTUBHOM JIEITEIIbHOCTU TEXHOJIOTUYECKON 1
COITMATbHOM HAINPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMHPOBAT,
[TAHUPOBATH U CAMOCTOSITEIIHO BBITIOJIHATH TAKYHO IECATEIHHOCTS;
- HIHTEPEC K pa3InuHbIM cepam nmpodheccruoHaabHON

eI TEIbHOCTH,

OBnajieHre YHUBEPCAIBHBIMU YUYEOHBIMU MO3HABATENbHBIMU
TTEHCTBUSIMU .

a) 0a30BBIC JIOTUYECKHE ICHCTBUS:

- CaMOCTOSTEIFHO (DOPMYJIMPOBATH U aKTYyaJIM3HPOBATh MPOOIIEMY,
[paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMIECTBEHHBINA MTPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, KJIacCU(PUKAIUKA U 000OIICHUS;

- OTIPEICIIATH LIEH JISATSIILHOCTH, 33/1aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B paCCMATPUBAEMBIX
SIBJICHHAX

- BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTD, OIICHUBATH COOTBETCTBHE
[PE3yNbTATOB LIETISIM, OLIEHUBATH PUCKH MOCIEICTBUHN 1E€ITeTbHOCTH;
- pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX
npobiem

-BJIaJIETh METOIAMHU JJOKA3aTENbCTB, AITOPUTMAMU PELICHMS 3a/1a4;
yMeHue (pOopMyJIHpOBaTh ONPEAEIICHHS, AaKCHOMBI U TEOPEMBI,
[IPUMEHSTH UX, IPOBOJUTH JJOKA3aTEIbHbIC PACCYKICHUS B X0O/1€
peLeHMs 3a1a4;

- YMETh OIEPUPOBATH MOHATHAMU: CTEIICHb YUCIIA, JOTapu(pM YUCIIa;
YMEHUE BBIIIOJIHATH BHIUMCIIEHUE 3HAYEHUH U ITpeoOpa3oBaHus
BHIPRKEHUH CO CTENICHSIMH U JorapudmMamu, mpeoOpa3oBaHus
IPOOHO-pallMOHATIBHBIX BBIPAKEHUI;

- YMETh ONIEPUPOBATH MOHATHIMHU: PAlMOHAIBHBIE, HPPALIMOHATIBHBIE,
[oKa3aTesbHbIC, CTENEHHbIE, JorapupMUIecKue,
TPUTOHOMETPHUYECKUE YPABHEHHS U HEPABEHCTBA, HX CHCTEMBI;

- YMETh OIIEPUPOBATh MOHATUAMHU: QYHKLIMS, HETIPEPbIBHAS (PYHKLIUA,
[IPOM3BOJIHAS, IEPBOOOPA3HAsL, OIIPEEICHHbII UHTErpai; yMETh
HAXO/UTh POU3BOHBIEC IEMEHTAPHBIX (PYHKIMIH, UCTIONB3YS
CIIPaBOYHBIE MaTEpUAIIbI;

MiCCIIeIoBaTh B IPOCTEHUIIMX ClTydasiX GyHKIIMN HA MOHOTOHHOCTb,
HAXO/IWUTh HANOOJIBIINE U HANMEHBIIINE 3HaUeHUS (DYHKIIHIA; CTPOUTH
rpadMKyu MHOTOYJIEHOB C MCIOJIb30BAHUEM allnapaTa
MaTeMaTHYeCKOI0 aHalIn3a; MPUMEHSTh POU3BOIHYIO IIPU PELLICHUN
3ajjay Ha JBM)KEHUE; peliaTh MIPaKTUKO-OPUEHTUPOBAHHbIE 3a]aul Ha
HanOOJIbIINE U HAMMEHbIIINE 3HAUCHUS, HA HAXOXK/JCHHUE ITYTH,
CKOPOCTH M YCKOPEHUS;

- YMETh OIIEPUPOBATH MOHATHIMHU: PAllMOHATBbHAS (QYHKIINS,
nokaszarenbHas QyHKIM, cTereHHas QyHKIMS, Jorapumuueckas
(byHKIMS, TPUTOHOMETpUUeckre QyHKINU, OOpaTHbIe (PYHKLINU;
YMEHHUE CTPOUTH rpauKU U3y4YEHHBIX (PYHKIMN, UCTIOIB30BaTh
rpadyKy pU U3y4YEHUH MPOIIECCOB U 3aBUCUMOCTEN, TIPU PEILICHUU
3ajiay U3 IPYrux y4eOHBIX MIPEIMETOB U 3a]a4 U3 pEeaIbHOM KU3HM;
BBIpaXaTh (OPMYIIaAMHU 3aBUCIMOCTH MEX/Ty BETHUNHAMU;




0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIILCKON M MPOCKTHON
esITeIbHOCTH, HaBBIKAMU pa3perieHHst pooiiem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSA3H U aKTyaJIM3UPOBATh
3alavy, BBIIBUT'ATh T'HIIOTC3Y €€ PCHICHUA, HAXOAUTH apryMCHTBI
TSI TOKA3aTeIbCTBA CBOMX YTBEPIKIACHHM, 33/1aBaTh apaMeTPbl U
KPUTECPHH PELICHHUS;

- aHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHHS 3a1a49H
PC3YyJIbTaThbl, KPUTHYCCKHU OLUCHUBATH UX JOCTOBCPHOCTD,
[IPOrHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

-- YMCTb ICPCHOCHUTD 3HAHUA B ITIO3HABATCIIbHYIO U ITPAKTUYCCKYIO
00J1aCTH KU3HEICATCIILHOCTH,

- YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;
- BBIJIBUTATh HOBBIC UJICH, IIPEIIaraTh OPUrHHAIBHBIC TIOIX0/IbI U
peLICHMST,

1 CIIOCOOHOCTh MX MCIIOJIb30BaHUS B IIO3HABATEILHOM U
COLIMAIBHON ITPAKTHUKE

- YMETh peIIaTh TEKCTOBBIC 331a4H Pa3HbIX TUIIOB (B TOM YHCIIE HA
MPOLICHTHI, JOJIM M YaCTH, Ha IBUKEHHE, paboTy, CTOMMOCTh TOBapOB
1 YCIIYT, HAJIOTH, 33]]a4d M3 00JIACTH YIPaBIICHUS JTUYHBIMUA U
CeMEeIHBIMU (PMHAHCAMU ); COCTABIISTH BBIPAKECHUS, yPaBHEHHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEI0BATh
MOJTy4EHHOE PElIeHUE U OIICHUBATh IPaBI0I0100HOCTh PE3YIbTATOB;
- YMETh OIIEPUPOBATH MOHATHIMU: CpeAHEE apu(PMETHUECKOE,
MeraHa, HanOoJbllee M HaUMEHbIIee 3HAYCHHsI, pa3Max, JUCIICPCHS,
CTaHAApPTHOE OTKJIIOHEHUE YHCIIOBOI0 HAOOpa; yMETh U3BJIEKATh,
MHTEPIPETHPOBATH HHPOPMAIIHIO, TIPEICTABICHHYIO B Ta0IHIIaX, HA
muarpaMmax, rpaukax, OTpa)karoIlyto CBOMCTBA pealbHbBIX
[POLIECCOB M SIBJICHUIA; IPEICTABIATH NH(GOPMAIIHIO C TOMOIIBIO
TaOJIUI] U AUarpaMM; UCCIIE0BAaTh CTATUCTUYECKHE JaHHBIE, B TOM
YHCIIe C IPUMEHEHHEM Irpa)UuecKiX METOJIOB M JICKTPOHHBIX
CPEACTB;

- YMETh ONEPUPOBATh MOHATUSMHE: CIIyYaiHBINA ONBIT U CITy4aliHOE
COOBITHE, BEPOSITHOCTH CIYYaiiHOTO COOBITHS; yMEHUE BHIYNCIIATH
BEPOSITHOCTH C MCIIOJIb30BAaHHEM IPpaMuECKUX METOIOB; IIPHMEHSTh
(OpMYITBI CIIOKEHHS 1 YMHOKEHHSI BEPOSTHOCTEH, KOMOWHATOPHEIE
(bakThl 1 GOPMYIIBI IPU PELICHUH 33a4; OLEHUBATH BEPOSITHOCTH
[peaTbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aifHBIMHU BEITHUNHAMH,
YMEHUE NPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSIX

- YMETh OIEPUPOBATh MOHATUIAMU: TOUKA, IPSIMasi, INIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAaHHBIN YTOJI, CKPEIIHBAIOIINECS MIPSIMBIE,
apajyieIbHOCTh U NMEPIEHANKYISIPHOCTh MPSAMBIX U IUNIOCKOCTEH,
YTOJI MEXKAY TPSMBIMH, YTOJI MEXY IPSIMOH U TUIOCKOCTBIO, YTOJT
MEXTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 TUNIOCKOCTH,
[PacCTOSTHHE MEXIY MPSMBIMHU, PACCTOSTHIE MEKIY TUIOCKOCTSIMH;
YMEHHUE MCIIONIb30BaTh MIPH PEIICHUHU 3a7a4 U3y4YeHHbIEe (DaKThl U
TEOpPEMBI INIAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 00 BEKTOB
OKPY’KaIOIIET0 MUPA;




- YMETh ONIEPUPOBATH IMOHATUSMH: MHOIOTPAHHHK, CEYEHUE
MHOTOTpaHHHKa, Ky0, apaiienenumes], npu3Ma, nupamua, Gurypa
1 TIOBEPXHOCTh BpAIlEHUs, IIJIUHAP, KOHYC, map, chepa, CeUCHHS
(burypsl BpaleHus, MI0CKOCTb, Kacatomascs chepbl, HUIUHAPA,
KOHYCa, INIOAb IOBEPXHOCTU MUPAMHUBL, [IPU3MBI, KOHYCA,
[MIMH]Ipa, TIoanb chepsl, 00beM Kyda, MPsSIMOYTOJIbHOTO
[apajuiesienuIieia, MUPaMuabl, PU3MbI, HUIMHIPA, KOHYCA, 11apa;
YMEeHHE U300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTHU BpaIllEHUs, UX
CEYEHHUSI OT PYKH, C IOMOILBIO YEPTEHKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEJICTB; YMEHUE PAClO3HABATh CHMMETPHUIO B
[POCTPAHCTBE; YMEHUE PACIIO3HABATH IPABWIBHBIE MHOTOIPAaHHUKHY;
- YMETh ONIEPUPOBATH MOHATUAMMU: IBU)KECHUE B IPOCTPAHCTBE,
M000HBIE (PUTYPHI B IPOCTPAHCTBE; UCIIOJIB30BATh OTHOILIIEHUE
[IoMIaiel MOBEPXHOCTEN U 00beMOB OJOOHBIX (QUTYD NP PELICHUH
3amad;

- YMETb BBIYUCIIATH TEOMETPUUECKUE BEIHUNHBI (IJIMHA, YTOJ,
[J101113]1b, 00BEM, TUIOLIAAh TOBEPXHOCTH ), UCTIONB3YS U3YUCHHBIC
(bOpMyIIbI U METO/IBI;

- YMETh ONIEPUPOBATH MOHIATUAMU: TPSIMOYTOJIbHAS CHCTEMA
KOOPAWHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MIPOU3BEACHUE, YTOJ MEXY BEKTOPAMHU, CYyMMa BEKTOPOB,
[IPOU3BEICHHUE BEKTOPA HA YNCIIO; HAXOAUTH C IIOMOIIBIO U3YUYEHHBIX
(hopMyJT KOOPJUHATHI CEPEIUHBI OTPE3KA, PACCTOSTHUE MEXKIY JBYMS
TOYKAMU;

- YMETb BBIOMPATh MOIXOIAIINNA U3YUEHHBIN METOT ISl pEIICHUs
3ajauM, paclo3HaBaTh MaTeMaTHuueckue (PakThl 1 MaTeMaTHUYECKHe
MOJICIIA B IPUPOJTHBIX U OOIIECTBEHHBIX SIBJIICHUSIX, B NUCKYCCTBE;
YMEHHUE IPUBOAUTH PUMEPBI MATEMATUUECKUX OTKPBITUN
[POCCUICKON Y MHUPOBOW MATEMAaTUYECKON HAYKH.

- YMETh ONIEPUPOBATH MOHATUSAMMU: ONPEIEICHUE, AKCHOMA, TEOPEMA,
CJIEICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHUIIbHBIE
(bopMyITUpOBKH; yMeHHEe (OPMYIUPOBATh 0OpaTHOE U
[MPOTUBOIIOJI0KHOE YTBEPKICHUE, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBL, UCIIOJIB30BATh METOJ MATEMATUYECKOW HHAYKIUU;
[TPOBOJIUTH JJOKA3aTEJIbHBIE PACCYXKACHUS IPU PELICHUN 3a]1a4,
OLIEHUBATD JIOTUYECKYIO PABUIBHOCTD PACCYKICHUM;




OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
[OMCKa, aHaJIHM3a U
MHTEpPIpETAINN
MH(bOpMaINH, 1
MH(pOPMAIMOHHBIC
TEXHOJIOTUH IS
BBIIOJIHEHUS 3a/1a4
podeccnoHaTbEHOM
eI TeIbHOCTH

B 00iacTu IEHHOCTH HAYYHOTO MTO3HAHMS:

-c(hOpPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M O0LIIECTBEHHON
[IPaKTUKHU, OCHOBAHHOI'O Ha JUAJIOre KyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUDE;

- COBEPILIEHCTBOBAHUE A3BIKOBON U UUTATENbCKOM KYIbTYpPbI KaK
CpeACTBa B3aUMOJICHCTBUS MEKY JIFOJbMH U TO3HAHUS MHPA;

- 0CO3HaHHE LIEHHOCTH Hay4YHOH 1€ TeIbHOCTH, FTOTOBHOCTb
OCYILIECTBIISATH MPOCKTHYIO U UCCIIE0BATEIBCKYIO NESITEIHHOCTD
VH/IMBUIYaJIbHO U B TPYyIIIE.

OBtajieHre YHUBEPCATBHBIMHA y4eOHBIMU TO3HABATEIbHBIMA
MeCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3 UCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH IMOMCK, aHAIIU3,
CHUCTEMaTH3alMIO0 U UHTEPIPETALUIO0 HHPOPMALIUHU pa3IMYHBIX
BUIOB U (POPM IIPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ ydeToM Ha3HAYeHUs
MH(OPMAIINHU | LIEJIEBOH ayIMTOPHH, BEIOUpAsi ONTUMAIIEHYIO
(bopMy mpeacTaBICHUs U BU3YyalIU3allny;

- OIICHUBATh JIOCTOBEPHOCTb, JIETUTHMHOCTh HHPOPMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPaJIbHO-ITUYECKHM HOpMaM;

- NCTIOJIH30BATh CPEACTBA HHPOPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PELIEHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OPTaHU3AIMOHHBIX 331a4 C COOI0IEHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHus1, MPaBOBBIX M 3TUYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3aIUTH HH(pOpMAaIu,

MH(OPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

- YMETh OIEPUPOBATH MOHATHIMHU: PallMOHANbHAs (PYHKLINS,
MmokaszaTenbHast QYHKIHS, CTeTICeHHAs! PYHKITUS, JoraprudMudecKast
(byHKLMS, TPUTOHOMETPUYECKUE PYHKIIUHU, 0OpaTHbIe (QYHKIINU;
YMEHUE CTPOUTh rpa)uKy U3y4eHHbIX (PYHKLIUH, UCIIOIB30BaTh
rpad UKy MPU U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IIPH PEILICHUN
3ajjad U3 IpYrux y4eOHbIX IIPEIMETOB U 3aJa4 U3 peaIbHOM KHU3HH;
BbIpA)KaTh (OPMYIIaMHU 3aBUCHMOCTH MEX]Ty BETMUYUHAMU;

- YMETh OIIEPUPOBAThH MOHATUSIMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEpaBEHCTB, PABHOCUIIbHOCTbh YPaBHEHHH, HEPABEHCTB U CUCTEM,
palioHaIbHbIE, UPPALIMOHAIbHbIE, I0KA3aTEIbHbIE, CTEIIEHHBIE,
lTorapupmMuUecKue, TPUrOHOMETPUYECKHE YpaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI; YMETh PEIlIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[TOMOILBIO PA3JIMYHBIX IPUEMOB; PELIATh YPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IApaMETPOM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JJIs pElIeHUs] MaTeMaTHYECKUX 3ajiay U 3a]1a4d U3
[pa3aMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHAMMU: JBHKEHHE,
[apajuIeIbHbIA IEPEeHOC, CHMMETPHSI Ha IJIOCKOCTH U B
[IPOCTPaHCTBE, IOBOPOT, MpeodpazoBaHKe Mo 100us1, 0 J00HbIE
(burypsl; yMeTh paclio3HaBaTh paBHbIE U MOJJ00OHBIE (PUTYpBI, B TOM
qKcIIe B IPUPOJIE, UCKYCCTBE, ADXUTEKTYPE; YMETh UCIOIb30BaTh
reOMEeTPUYECKUE OTHOIIECHUS, HAXOAUTh F€OMETPUUECKNE BEITMUNHBI
(JutTMHa, yroJI, IIoa b, 00beM) MPH PELICHUH 3aj1ay U3 IPYTUX
y4eOHBIX IPEIMETOB U U3 PEAIbHOM KU3HU




OK 03 ITnanupoBatsh u
[peaT30BHIBATh
COOCTBEHHOE
podeCCHOHATLHOE U
ITMYHOCTHOE Pa3BUTHE,
[pEIPUHIMATEITBCKYIO
eI TEIIbHOCTD B
podeCCHOHATLHON
cdepe, UCTIoIb30BaTh
3HaHUS 110 PUHAHCOBOM
PaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyaIusx

B o0nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUS:

-- C(pOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO
[IOBE/ICHUS;

- CIOCOOHOCTh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE
pEILLIEHNUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbBIE HOPMBI U
LIEHHOCTU;

- OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOEHUE YCTONYHUBOIO
OyyIero;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM U (WIN) APYTUM
WICHAM CEMbH, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTI'O IPUHSATHUSA
LICHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU C TPATAULHASIMHU
HapoznoB Poccuu;

OBJa/ieHre YHUBEPCAIbHBIMU PErYISITUBHBIMU AEHCTBUSMMU:

a) CaMOOpIraHU3aLUA:

- CAMOCTOSITENIBHO OCYILECTBIIAThH I03HABATEIbHYIO JIEATENbHOCTD,
BBISIBJISATH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATh COOCTBEHHBIE
3aziauu B 00pa30BaTeIbHON AESITENbHOCTU U )KU3HEHHBIX
CUTYaLUsX;

- CAaMOCTOSITEIBHO COCTABJIATh IUIaH PELICHUs TPOOJIEMBI C YIETOM
MMEOIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
[IPEATIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

Ccr1ocoOCcTBOBATH (HOPMUPOBAHUIO U MPOSIBIICHUIO HIUPOKOI
PPYIUIMH B Pa3HbIX 00J1aCTAX 3HAHUM, MOCTOSIHHO MOBBIIIATH CBOM
00pa30BaTeNbHbII U KYIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

MICIIOJIb30BATh IPUEMBbI pe(IeKCUU ISl OLIEHKH CUTYalllu, BbIOOpa
BEPHOTO PEILIECHUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS
[10 UX CHUKEHUIO;

B) DMOIIMOHAJIBHBIN UHTEIIEKT, TPEATIOIArarorit
C(OPMHPOBAHHOCTbD:

BHYTpEHHE MOTHBALIMH, BKIIOYAIOIIEH CTpEMIICHHE K
TOCTHKEHUIO 1IEJIN U YCIIEXY, ONTUMU3M, HHUIIUATUBHOCTD, YMEHUE
ITeliCTBOBATh, HCXOJ M3 CBOMX BO3MOKHOCTEIH;

- YMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE
COCTOSIHUE IPYTHX, YYUTBIBATH €r0 IIPU OCYLICCTBICHUN
KOMMYHHKAIHH, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh
OTHOILEHHS C APYTUMHU JIIOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U

- YMETh OIEPUPOBATH MOHATUAMU: PAlUOHANbHBIE, HPPALMOHAIbHEIE,
[OKa3aTelbHbIe, CTENCHHBIE, JJoTapu(hMUUECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YMETh ONEPUPOBATh NOHATHUSMHI: MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHHKa, Ky0, mapajuienenurnes, npu3Ma, mupamMmusa, Gurypa
1 TOBEPXHOCTH BPALICHUS, IMIIMH/P, KOHYC, IIap, cepa, CeUeHUs
(burypsl BpaleHus, INIOCKOCTh, Kacatomiasics chepbl, UINHApPA,
KOHYCA, IJI0IIAAb HOBEPXHOCTHU MUPAMUJIBL, TIPU3MBI, KOHYCA,
[UIMHApPA, TUI0MAIs cepbl, 00beM KyOa, IpIMOYTOJIBHOTO
napauleenuesaa, MMPaMuIbl, IPU3MBbIL, IIIHHPA, KOHYCa, [1apa;
YMEHHE H300pakaTh MHOTOIPAaHHUKH U TIOBEPXHOCTH BpAILEHUS, UX
CCUCHUS OT PYKH, C TIOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB H
PIIEKTPOHHBIX CPEJICTB; YMETh PAcIlO3HABATH CHUMMETPHIO B
POCTPAaHCTBE; YMETh PACcIO3HABATh MPABUIbHBIE MHOTOIPAaHHUKY;

- YMETh ONEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS CHCTEMA
KOODPJIMHAT, KOOPIMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA,
CKaJISIPHOE TIPOU3BEICHUE, YTOJ MEXI1Yy BEKTOPAMHU, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA Ha YKCII0; HAXOAUTH C TIOMOIIBIO H3Y4EeHHBIX
(bopMyIT KOOPAMHATHI CEPENHBI OTPE3KA, PACCTOSIHHE MEXKIY ABYMS
TOYKaMHU

paspemniaTh KOHMOIUKTHI




OK 04 DddexTrBHO
B3aMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE
1 KOMaHJIe

COTOBHOCTL K CaMOPAa3BUTHIO, CAMOCTOATCIBHOCTH U
CaMOOIIPEACTICHUIO,

COIMAILHON JIEITENHHOCTH;

OBJa/icHUe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU:
0) COBMECTHAs 1€ TEIIbHOCTD:

- IOHUMATh U UCIIOJIL30BATh MPEUMYIIECTBA KOMAaH/HON H
WHIMBUIYaJIbHON paOOTHI;

KOOPJIMHHUPOBATH JEHUCTBHUS 10 €€ JOCTUKEHHUIO: COCTABIIATH IJIaH
ITECTBUIA, PACIIPECIATh POJIM C YY€TOM MHEHUN YYaCTHUKOB
00CYKJaTh pe3ylbTaThl COBMECTHOM paboTHI;

- KOOPJAMHUPOBATh U BBINIOJIHATH PabOTY B YCIOBUSIX PEATIBHOTO,
BUPTYaIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOCHCTBHUS;

- OCYILIECTBIIATH [IO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHE,
OBITH MHUIIHATUBHBIM.

OBJ1aJicHuE YHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSIMMU:

) IPUHATHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX JIFOAEH MPU aHATU3E
[PE3YIBTATOB EATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro
4eJI0BEKa

-OBJIaJICHUE HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIBCKOM, IPOSKTHOM 1

- IPUHUMATh LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATh U

- YMETb OIIEPUPOBATH MMOHATUAMMU: CIIyYalHBINA OIBIT U CIy4alHOE
COOBITHE, BEPOSATHOCTD CIYYalHOTO COOBITUS; YMETh BBIYUCIISTh
BEPOSTHOCTH C UCIIOJIb30BaHHEM I'papUUECKUX METOJI0B; TPUMEHSThH
(OpMYIIbI CIIOKEHHS U YMHOXKEHHSI BEPOSATHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ POPMYIIBI IPU PELICHUHU 3a7a4; OLEHUBATH BEPOSTHOCTH
[peaIbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4aliHbIMHU BEJIMUNHAMM;
YMEHUE PUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B
[IPUPOHBIX U OOLIECTBEHHBIX SIBICHUIX;

- YMETh CBOOO/THO OIIEPUPOBATH MOHATHIMHU: CTETIEHB C LIEIBIM
[TOKa3aTeIeM, KOPEHb HaTypaJbHOU CTEIIEHH, CTEIIEHD C
paliMOHaIbHBIM IIOKA3aTeJIEM, CTETIEHDb C AEHCTBUTEIbHBIM
(BelLeCTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC U
TaHT'€HC IIPOU3BOJIBHOTO YHUCIIA;

- YMETh CBOOOJIHO OIEPUPOBATh MOHATUAMU: IpaduK PYHKIUH,
oOpaTHast pyHKIHS, KOMIO3UIUSA PYHKIMM, TMHEWHas QyHKIuS,
KBaJpaTU4Has QYHKLUS, CTENIeHHask (YHKLUS C LEJIbIM [T0Ka3aTeleM,
TPUTOHOMETpHUUECKHE QYHKLUHU, OOpaTHbIE TPUTOHOMETPUUYECKUE
(byHKLMY, TOKa3aTeNlbHas U Jorapudmuyeckast QyHKIMH; yMETh
CTpOouTh Tpaduky QYHKIUH, BHITOJIHATH IpeoOpazoBaHus rpaukoB
b yHKIUH;

- YMETb UCIIONIb30BaTh rpauKu GYHKIMH ISl U3yYEHMsI IPOLIECCOB U
3aBUCUMOCTEH MpH PeLIeHUH 3a7ay U3 IPYTUX YUeOHBIX IPEIMETOB U
13 pealibHOM KU3HU; BBIPAXKaTh (OpMyJIaMU 3aBUCHMOCTH MEXIY
BEITMYNHAMU;

- CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: YETHOCTh (DYHKITHH,
[epUOIMYHOCTb (DYHKIIUU, OTPAaHUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTb
(byHKINH, SKCTpeMyM (yHKLINU, HAaUOOJIbIIIee U HAUMEHbIIIEe
3HAa4YeHUsl PYHKLIUU HAa IPOMEKYTKE; YMETh MPOBOJAUTDH UCCIIEI0OBaHHUE
byHKINM,

- YMETh UCII0JIb30BaTh CBOIMCTBA U rpadpuky QyHKIMIHA /I pereHus
YpaBHEHUI, HEPABEHCTB U 3ajlay ¢ MapaMeTpaMu; n300paxkaTh Ha
KOOpJMHATHOM INIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH,
HEPAaBEHCTB U UX CUCTEM




OK 05 OcymecTBiaTh |B 001aCTH ACTETUYECKOTO BOCIIUTAHUS: - YMETh ONEPUPOBATH MOHATUSIMU: CpeHee apuPMETHIECKOE,
YCTHYIO U TUCBMEHHYIO [- 3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIIOYas 3CTETUKY ObITa, MearaHa, Hanbosblllee 1 HAMMEHbIIIee 3HAaYeHUs, pa3Max, AUCIIepPCHs,
KOMMYHHUKAIMIO HA HAay4YHOT'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TpYyla U CTaHJapTHOE OTKJIOHEHHE YHCIOBOTO HAOOPa; yMEHUE U3BIICKATH,
rOCy1apCTBEHHOM OOIIECTBEHHBIX OTHOILLICHUIA; MHTEPIPETUPOBATH HHPOPMALIHIO, TPEACTABICHHYIO B Ta0/INIIaX, HA
s13p1Ke Poccuiickoit - CIIOCOOHOCTh BOCIIPMHUMATD Pa3JIMYHBIC BU/Ibl HCKYCCTBA, muarpammax, rpadukax, OTPaKaoIy0 CBOWCTBA PeallbHBIX
Denepanyy ¢ y4eToM  [TPAAHUIIMK U TBOPYECTBO CBOETO U IPYTHX HAPOAOB, OLIYIIATh [IPOLIECCOB U SIBJICHU; MPEACTABIATH HH(OPMALIUIO C TOMOIIbIO
ocoOeHHOCTEH AMOLIMOHAIBHOE BO3/IEWCTBUE UCKYCCTBA, Ta0JIUIl U TUArpaMM; UCCIIEIOBATh CTATUCTUYECKHE TaHHBIC, B TOM
COLIMAJILHOTO U - YOKICHHOCTh B 3HAYMMOCTH JIJIsl INYHOCTHU U 00IIeCTBa qrclie C MPUMEHEHHEM IrpauuecKux METOAO0B U AJIEKTPOHHBIX
KYJIbTYPHOT'O OTEUYECTBEHHOTO ¥ MUPOBOT'O UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX [CPEICTB;
KOHTEKCTa TpaJulKUi U HAPOJIHOTO TBOPUECTBA; - YMETb ONEPUPOBATH MOHATUSAMU: TOUKA, MPsMasi, INIOCKOCTb,
- TOTOBHOCTH K CAMOBBIPAXEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, [IPOCTPAHCTBO, ABYTPAHHBIN YTOJl, CKPEIIMBAIOIINECS MPSMEIE,
CTpeMJICHHE MPOSIBIATH KaueCTBA TBOPUECKON JTMUYHOCTH; MapajuIeTbHOCTh U NEPIEeHIUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH,
OBnajieHue yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMHU:  [yTOJl MEXAY MPSMBIMHU, YTOJI MKy MPSMON U TIIOCKOCTBIO, YOl
a) oO1IeHue: MeX Ty TNIOCKOCTSMHU, PACCTOSIHIE OT TOUYKH JI0 TNIOCKOCTH,
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH; [PACCTOSIHUE MEXKIY MPSIMBIMH, PACCTOSTHUE MEXIY IIOCKOCTSIMU;
- pacro3HaBaTh HeBepOaIbHbIE CPE/ICTBA OOIICHHUSI, TOHUMATh - YMETh UCIIOJIb30BATh MIPH PEIICHUU 33]1a4 U3yYeHHbIE (PaKThI U
BHAYCHHE COLMATLHBIX 3HAKOB, PACTIO3HABATH MPEANOCHUIKU TEOpEMbI IJIAHUMETPUH; YMEHHUE OLICHUBATh pa3Mepbl 00bEKTOB
KOH(DIMKTHBIX CUTYallMi U CMSATYATh KOH(IUKTHL; OKPYXKAIOIIero MUpa
- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C
MCIIOJIb30BAHUEM SI3bIKOBBIX CPEACTB
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OK 06 ITposiBnsaTh
rpaKIaHCKO-
[ATPUOTHIECKYIO
[MO3UILIHIO,
IEMOHCTPHPOBATH
OCO3HAHHOE ITOBEACHHE
Ha OCHOBC
TPaTUITIOHHBIX
0011IeUeIOBEUECKUX
[ICHHOCTEH, B TOM
YHUCIIE C YIETOM
rapMOHH3AIUN
MEKHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX
OTHOIIICHHH,
[IPUMEHSTh CTaHIaPThI
QHTHKOPPYIIIUOHHOTO
[MOBEICHUS

- 0CO3HaHKE 00YUYaIOIIUMUCS POCCUICKON TPasKIaHCKOM
HICHTUYHOCTH;

- LICJICHAIIPABIICHHOE PAa3BUTUE BHYTPEHHEN NO3UIIMU JIUYHOCTH Ha
OCHOBE JTyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH Hapo10B Poccuiickoit
Denepannn, ICTOPUYECKUX U HAIMOHAIBHO-KYJIBTYPHBIX
TpaauIuii, GOPMHUPOBAHNE CHCTEMBI 3HAYUMBIX IICHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYIILIMOHHOI'O MUPOBO33PEHUS,
[IPaBOCO3HAHUS, YKOJIOTHYECKON KYIbTYPhI, CIIOCOOHOCTH CTaBUTh
(€] U CTPOUTD )KU3HEHHBIC [LJIaHbL;

B yacTtu rpakJ1aHCKOr0 BOCIIUTAHMS:

- 0CO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEH,
YBaYKEHUE 3aKOHA U MPABOIIOPSAKA;

- IPUHATHE TPAJAUIMOHHBIX HAIMOHAIBLHBIX, O0IICYCIIOBEYCCKIX
T'YMaHUCTUYECKUX U IEMOKPATUUECKUX LIEHHOCTEH;

- TOTOBHOCTb IPOTUBOCTOSITh UJICOJIOTHH SKCTPEMU3MA,
HallMOHAIN3Ma, KCeHO(POOUH, TUCKPUMUHAIIAHN 10 COIUATIBLHBIM,
[PEITUTUO3HBIM, PACOBBIM, HAIITMOHAIBHBIM [TPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€ITEIbHOCTh B UHTEpPECaxX
CpakIaHCKOTO OOIIECTBA, y4aCTBOBATh B CAMOYITPABJICHUH B
00111e00pa30BaTEILHON OPTraHU3AIUHU U JIETCKO-FOHOIIECKUX
OpraHu3aIUsIX;

- YMEHHUE B3aUMOJICUCTBOBATH C COLIMATIbHBIMA UHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM;

- TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM AECATEIBHOCTH;
[MaTPUOTUYECKOTO BOCITUTAHUS:

- ¢(hOPMHUPOBAHHOCTH POCCUICKOM IPaXKIAaHCKOM MIACHTUYHOCTH,
[MaTpUOTHU3Ma, YBAKECHUS K CBOEMY HapOay, YyBCTBa
OTBETCTBEHHOCTH mepea PoauHOR, TOPAOCTH 3a CBOM Kpaid, CBOKO
PonuHy, CBOM S3BIK M KYJIBTYPY, IPOILIOE U HACTOSIIEE
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuu;

- IEHHOCTHOE OTHONIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U IIPUPOJHOMY HACIEAUIO, TAMATHUKAM,
TpaguuusaM HapoaoB Poccun, noctrkenusiMm Poccuu B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

- uJieliHast yOS)KIEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3aIITUTE
OTedecTBa, OTBETCTBEHHOCTH 32 €T0 CyAbOY;

OCBOCHHBIC 00YyUYaAIOIIUMHCIMEKITPEIMETHBIC TTOHATHUS U
VHUBEpCaIbHbIC yueOHbIE NeUCTBUS (PETyISITUBHBIC,
MMO3HaBaTEJIbHbIC, KOMMYHUKATUBHBIC);

- CIOCOOHOCTh MX MCIIOJIb30BaHUS B IIO3HABATCILHOM U

COHHaHBHOfI IIPAKTUKE, TOTOBHOCTDb K CAMOCTOATCIBHOMY

- ~

- YMETh ONIEPUPOBATH IMOHATUAMU: IPAMOYTOJIbHAS CUCTEMA
KOOPIMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IPOU3BEACHUE, YTOJ MEXY BEKTOPAMHU, CyMMa BEKTOPOB,
[TPOM3BE/ICHNE BEKTOPA HA YHCIIO; HAXOUTh C MTOMOILBIO NU3YYEHHBIX
(hopMyIT KOOPAMHATHI CEPEAMHBI OTPE3KA, PACCTOSTHUE MEKIY ABYMS
TOYKaAMU;

-YMETh BBIOUPATH MOAXOISAIINI U3y4SCHHBIA METOT IJIsl PEIICHHS
3aJauM, paclo3HaBaTh MaTeMaTuyeckue (akThbl © MaTeMaTHUYECKHe
MOJICITH B IIPUPOIHBIX U OOIIECTBECHHBIX SIBJICHUSX, B HCKYCCTBE;
YMEHUE IPUBOANTH IPUMEPBI MATEMATUYECKUX OTKPBITUI
[POCCUICKON M1 MHUPOBOW MAaTEMAaTUYECKON HAYKH.

- YMETb ONIEPUPOBATH MOHATUAMHU: CIIYYalHBIA ONBIT U CIy4YallHOE
COOBITHE, BEPOSITHOCTD CITYYalHOT'O COOBITUSI; YMETh BBIYUCIISTH
BEPOATHOCTH C UCIOJIb30BaHUEM TpaUUeCKIX METOIOB; IPUMEHSATh
(hOpMYJIBI CIIOKEHHSI M1 YMHOXKEHHUS BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakTbl 1 GOPMYIBI IPU PELICHUH 3a7a4; OLIEHUBATh BEPOSITHOCTH
[pEATEHBIX COOBITHIA; 3HAKOMCTBO CO CIIYYaiHBIMU BEIIMYUHAMM;
YMEHHE MPUBOAUTH TPUMEPHI IPOSBICHUS 3aKOHA OOJIBIIUX YUCEI B
[TPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSIX
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OK 07 CogeiicTBoBaTh
COXPAaHEHHUIO
OKpY>KaroIlEen Cpebl,
[pecypcocOepexeHmIo,
[IPUMEHSTH 3HaHUS 00
M3MEHEHUU KIIuMaTa,
[TPUHIIAITHI
OCPEIKITUBOTO
[TPOM3BOJICTBA,

P pexTUBHO
IECTBOBATH B
Upe3BBIYATHBIX
CUTYaIUAX

- HE IPUHUMATD JIEHCTBYSI, IPUHOCSAIIUE BPE OKPYKAOLIEH Cpeie;
- YMETh MMPOTHO3UPOBATH HEOJATOMPHUATHBIC SKOJIOTHICCKHE
[TOCJICACTBUSA HpeZ[HpI/IHI/IMaCMBIX ﬂeﬁCTBHﬁ, HpeI[OTBpaH_IaTB ux,
- PacCIIMPHUTH OMBIT JACATCILHOCTH IKOJIOTHUCCKOM
HATIPABICHHOCTH;

- pa3palaThIBaTh IJIaH PEIICHUS MTPOOJIEMBI C YIETOM aHAIU3a
MMCHOIIIUXCA MaTepI/IaJIbHBIX )41 HeMaTepI/IaHLHBIX pecprOB;

- OCYIIECTBIIATH IEJICHAIIPABICHHBIHN TOMCK IIEPeHOCa CPEACTB U
CII0CO00B JEHCTBHS B MPOPECCHOHAIBHYIO CPELY;

- YMETh IMEPESHOCUTD 3HAHUS B ITO3HABATCIIEHYIO M MPAKTUYCCKYIO
00J1aCTH >KU3HEICATEIHEHOCTH;

- IpeIIarath HOBBIC IIPOCKTHI, OLICHUBATh UJICH C MO3UIUU
HOBU3HBI, OpI/IFI/IHaJII)HOCTI/I, HpaKTI/I‘-IeCKOﬁ 3HAa4YUMOCTH,

- 1aBaTh OLICHKY HOBBIM CHTYAaIlUsIM, BHOCUTh KOPPEKTHBBI B
NICATCIIbHOCTDh, OIICHUBATh COOTBETCTBHEC peByJ'II)TaTOB IeJIsIM

- YMETh OIEPUPOBAThH MOHATHAMU: QYHKILINS, HETIPEPBhIBHAS (PYHKLINUS,
[IPOM3BOIHAs, IEPBOOOPA3HAs, ONIPEACIICHHBIN HHTErpall; yMETh
HAXOUTh MPOU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIIHA, UCTIONB3YS
CIPaBOYHBIEC MaTE€pPHaJIbl; UCCIEI0BATh B IPOCTEHIINX CIydasx
(I)yHKLII/II/I Ha MOHOTOHHOCTb, HAXOAUTh HanOOJIBIINE U HANMEHBIIINE
3Ha4YeHUs1 QYHKUUN; CTPOUTH IPaUKU MHOIOUIEHOB C
MICII0JIb30BaHUEM alapaTa MaTeMaTUYeCKOro aHaIu3a; IPUMEHATh
[IPOM3BOJIHYIO IIPU PELICHUH 3334 Ha ABUKEHHE; PelIaTh IPAaKTUKO-
OPUCHTHUPOBAHHBIC 3aa4YU Ha HanOOJIBIINE U HANMEHBIIINE 3Ha4YCHU,
Ha HaXOXJIEHHE ITyTH, CKOPOCTHU U YCKOPEHHUS,;

- YMCTb OIICPHUPOBATH NOHATUAMM: IBUKCHUC B IIPOCTPAHCTBC,
0100HbIE (PUTYPBI B IPOCTPAHCTBE; UCIIOJIb30BaTh OTHOILIEHHUE
rionIaiel NoBEpXHOCTEN U 00bEMOB OJOOHBIX (UTYD IPHU PELIEHUU
3ajay;

- YMCTb BBIYUCIIATE TCOMETPUUCCKHUE BCIIMUNHBL (I[JII/IHa, yroua,
r1011a1b, 00BEM, IO/ Ib HOBEPXHOCTH ), UCTIONb3YS U3yUCHHbIE

(hOpPMYJITBI U METOIBI

B pesynbpTaTe 0CBOCHUS TUCIUTIINHBI CTYACHT MOJDKEH 001a1aTh MpodheCcCHOHATPHBIMI KOMIIECTCHITUSMU:
[1K 1.1. OGecrneunBath 6€30MaCHOCTH IBMKCHHS TPAHCIIOPTHBIX CPEJICTB MIPH MPOU3BOJICTBE PabOT;

[IK 1.2. ObecneunBath 0e30macHOE W KAaYECTBEHHOE BBINMOJIHEHHE PabOT MPHU HUCIOJIB30BAHUU TOJIBEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX, JOPOKHBIX MAIIMH U MEXAHU3MOB;
[1K 3.1. Opranu3oBbsiBaTh pabOTy MEPCOHAIIA MO HKCILTYyaTAIMH MOIBEMHO-TPAHCTIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIINH

1 000pyI0BaHUS,

ITIK 3.6. OGecneunBaTh MPUEMKY 3KCILIyaTallMOHHBIX MaTEepPHalOB, KOHTPOJIb KavyeCTBa, YYET, YCJIOBHs O€30IMaCHOCTH IIPH
XpaHEHUH U BbIJaue TOIIMBHO-CMA304YHBIX MaTCPHAJIOB,;

ITIK 3.8. PaccuuThiBaTh 3aTpaThl Ha TEXHUYCCKOE OOCITY)KMBAaHHE W PEMOHT, CCOECTOMMOCTh MAIIMHO-CMEH IOIbEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX U TOPOKHBIX MAIIIHH.

1.4PexoMeHyeMoe KOJIMYECTBO YaCOB HA OCBOCHHE NPOTrPaMMBbI AUCHMILIUHBI:

MakcumanbHOU yueOHOM Harpy3ku ooyuatomierocs: 292 yaca, B TOM Yucie: 00s3aTeNIbHON ayIUTOPHOU yueOHOM
Harpy3ku oOyuaromierocst 292 daca.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI

2.1. O0bem yueOHOi JUCHMILUIMHBI U BHAbI y4e0HOIH padoThl

Buj yueOHoI padoThl Oobvem uacos

MakcuManbHasi yueOHasi Harpy3ka (Bcero) 292
Oo0s13aTesibHAs Ay IMTOPHAst yueOHAs HATPY3Ka (BCero) 284

TEOPETUUYCCKHUE 3aHATHS 196

MPaKTUYECKUE 3aHATHUS 88

B TOM YHCJIE:

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 38

MPAKTHUECKHUE 3aHATUSA 38

KOHCYJIbTallu1 2

IPOMEKYTOUHAs arTecTauus (IK3aMeH ) 6




2.2. TeMaTHYeCKHUIl IUIaH U coJep:xanue yueOHoi qucuumauabl OYII1.07 V Martematuka

HaumeHnoBanue pa3aesioB u
TEeM

Coaep:xanue yueOHOro MaTepuaJa, JjabopaTopHble H NPAKTHYeCKHe PadoThI,
caMocTOsITeTbHasi padoTa 00y4yalonuxcs, KypcoBasi padot (MPOeKT) (eciu npedycmMompeHsl)

0O0bem
4acoB

YpoBeHnb ocBoeHust

1

2

4

Cemectp 1

Paznen 1.

IloBTOpEHHE Kypca MAaTEeMATHKH OCHOBHOM IIKOJIbI

18

Tema 1.1 Lenb u 3amaun
MaTeMaTUKH [PU OCBOSHUU
CIIELMAIEHOCTH

Coneprxanne yaeOHOTo MaTepHaa

ba3oBble 3HaHNS M YMEHHS 110 MaTEMaTHKE B IPO(ECCHOHANBHOM 1 B TOBCEHEBHOM AEATECIHBHOCTH.

Tema 1.2 Uncna 1 BEIYUCICHHS.
BripaxeHnus u mpeoOpa3oBaHUsL

Conepkanne yueOHOro Marepuana

PanmonansHeie uncia. JeficTBHS HaJl TIONOXKUATEIFHBIMU H OTPHUIIATEIIEHBIMU YHUCIIAMH,
OOBIKHOBECHHBIMH U IECATHYHBIME qpo0sMu. [lelicTBUTEIbHBIC Yucia. ParrioHasHbIE H
UppaloHaIbHbIe yicia. ApudMeTHnyecKue onepainu ¢ AeHCTBUTEIbHBIMYU YHCIaMu. Moayib
JIEWCTBUTEIILHOTO YHCIIA M €r0 CBOMCTBA. beckoHeuHble nepuoandeckue apoou. [Ipudmmkénnbie
BBIYHCIICHHS, PABUIIa OKPYTJICHUS, IPUKHUJIKA U OLICHKa pe3ysibTara BeraucieHui. Jlefictus co
CTENeHsMH, (OPMYJIBI COKPAILIEHHOTO YMHOKEHHSI.

HarypanbHbie u neinble yrcna. [IpuMeHeHrne npru3HakoB JeIMMOCTH LEIIbIX YUCe, HanOOIIbIIUA
obmmit nenurens (nanee - HOJl) n HanmMensIiee obimee kpatHoe (ganee - HOK), octatkoB mo
MOJIYJIIO, adropuT™Ma EBKIHIa UIsl perIeHuns 3a/1a9 B [ENbIX YHCIIaX.

Tema 1.3. 'eomeTpus Ha
TUIOCKOCTH

HpaKTI/I‘ICCKOG 3aHATHC

IIpodeccuonabHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue NPHUKJIATHOT0 MOAYJIsI)

Bunp! mtockux ¢uryp u ux miomans. [IpakTHKo-0preHTHPOBaHHbIE 33/1a4H B Kypce reOMETpUH Ha
wiockocTy. IIpuMeHeHne npoOei T pereHns IPUKIaJAHBIX 33/1a4 U3 PA3IMYHBIX OTpacieil 3HaHUH
U peaJbHOM XKHU3HU.

Tewma 1.4 [IpouenTtHbIe
BBIYMCIIEHUS

HpaKTI/I‘ICCKOG 3aHATHC

[IpocTele POLEHTHI, pa3HbIE CIIOCOOBI X BEIMHUCIEHHA. DOpMyIia CII0KHBIX IIPOIIEHTOB.
[IprMeHeHne IPOIEHTOB JUTA PEIICHHs IPUKIIAIHBIX 33/1a4 U3 Pa3JIMUHbIX OTpaciiell 3HaHUH 1
peaNbHON JKU3HH.

Tema 1.5 YpaBHenus u
HEpPaBEHCTBA

HpaKTI/I‘ICCKOG 3aHATHC

Jluneiinvle, KBagpaTHble, APOOHO-TMHEHHBIC YpaBHEHUS U HepaBeHCTBA. OCHOBHBIE METO/IBI
pemIeHns HeNbIX U ApoOHO-pallMOHANBHBIX YPaBHEHUH U HEPAaBEHCTB. MHOTOWIEHBI OT OJHOM
nepeMeHHo. JleneHne MHOrouIeHa Ha MHOTOWIeH ¢ octaTkoM. Teopema besy. MHorouiensl ¢
rensIMu Koddurmentamu. Teopema Buera.

Tema 1.6 Cucremsl ypaBHEHHUIT
1 HEPaBEHCTB

CopepxaHue yaeOHOro Marepuaa

Crioco05b1 pereHus CUCTEeM JIMHEHHBIX ypaBHeHuil. [Tonsatus: marpruna 2x2 u 3x3, onpenennuTens
MaTpuIlpl. MaTpuia CHCTEMBI IMHEHHBIX ypaBHeHUH. OnpeaennTens MaTpUIls! 2X2, ero
TEOMETPHUYECKUI CMBICT U CBOWCTBA, BEIYUCICHHUE €T0 3HAYCHHNS, IPUMEHEHHUE OTIPEIeIUTEIS IS
pellIeHNs CUCTEMBI IMHEIHBIX ypaBHEHUM.

Merton I'aycca. Cucrembl HeUHENHBIX ypaBHEeHHH. CUCTEMBI HEPAaBEHCTB.

Pemenne MPUKIAJHBIX 3a/1a4 € IOMOIIbIO CUCTEMbI JIMHEHHBIX ypaBHeHHﬁ. I/ICCJ'IGL[OBaHI/Ie
HOCTpOGHHOﬁ MOJ€JIM C IOMOLIBIO MATPpUIl U OHpCHCHI/ITeﬂeﬁ.

Tema 1.7 BxogHOl KOHTpPOJIb

HpaKTI/I‘IeCKOC 3aHATHC

Brruucnenns u HpeO6pa30BaHI/IH. ypaBHeHI/IH 1 HCPABCHCTBA. FeOMeTpI/IH Ha IIJIOCKOCTH




Pasgen 2.

KoMmiekcHBIE YHCJIa

Tema 2.1 KoMmiiekcHbIE yncia

Cojepxanne yueGHOrO MaTepuaa

ITonstue xommnekcHoro yucia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apTyMEHT 2
KOMILIEKCHOT 0 uncia. dopma 3anucu KOMIUIEKCHOTO YHcna (TreoMeTprudeckas,
TPUTOHOMETpHUUECKas, ajaredOpandeckas). ApupMeTHIecKre Onepauiy ¢ KOMITIEKCHBIMH YHCIIaMH
N3o0pakeHre KOMIUIEKCHBIX YKCeN Ha KOOpAMHATHOH miiockoctu. @opmyina Myaspa. Kopuu m-oit
CTENEHU U3 KOMIUIEKCHOTO YHCIIA.
Tewma 2.2 [IpumeneHne [IpakTuueckoe 3aHATHE
KOMILTEKCHBIX YHCET BeImonHeHIE PACYCTOB C MOMOLIBI0 KOMIUICKCHBIX Yrcell. [IpuMepsl HCIIONIb30BaHN KOMIUICKCHBIX | 2
yrcel. [IpuMeHeHre KOMIUIEKCHBIX YHCEN U PeIIeHNs GH3HMIECKUX M TEOMETPHUYECKHX 3a1ad.
Pa3gean 3. Crenenn u kopuu. CrenenHasi QyHKIus 16
Tema 3.1 Crenennas pyHKIus, Coneprxanne yaeOHOTO MaTepraa
€e CBOliCcTBa T[ToHATHE KOPHS N-0f CTENEHHU U3 JICHCTBUTEILHOTO YUCia. ApUPMETHIECKHI KOPEHb HATYpaIbHOH | 2
CTENEHH U ero cBoiicTBa. CBOWCTBA KOPHA N-01 CTENEHU
OyukIus, cnocoOsl 3amanus GyHKIuU. B3anMuo obpatHsie ¢pyHKnnu. Kommnosnmus QyHKIHiA. 2
I'padux GpyHKIIIN. DNEeMeHTapHBIE IPeoOpa30BaHUs TPaPUKOB HyHKIHH.
O06nacTp onpeaeIeHust 1 MHOXECTBO 3Ha4eHUH ¢yHkiun. Hynu ¢pynkium. [IpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIE M HeuéTHbIe QyHKuMH. [lepronuueckue Gpynkunu. [IpomexxyTkn
MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl 1 MUHUMYMBI GyHKIMH. Hanbompiee 1 HanMeHbIIee
3Ha4YeHMs (QYHKIMN Ha TIPOMEXKYTKE.
Jluneiinasi, KBaJipaTUuHas ¥ JpOOHO-THHEHHAS QyHKIMH. DIIeMEHTapHOE UCCIIeJOBAaHNE U
MOCTPOCHKE UX rPaHKOB.
CreneHHas QyHKIIUS ¢ HATYPaJbHBIM U IebIM TOKa3atesieM. EE cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduk KOpHs N-0¥ cTeneHu Kak pyHKIMK 00paTHO CTENIeH! C HaTypalibHbIM TI0Ka3aTeseM.
®yukuu y = VX ux cBoiicTBa U rpaduKH.
Tema 3.2 IIpeobpa3oBanue ConeprxaHue yaeOHOTO MaTepraa
BBIPAKEHUH C KOPHAMH N-01 [TpeoOpazoBanye HPPAIMOHATBHBIX BBIPAXKEHUH 2
CTCIICHN IIpeobpa3oBaHus YUCITIOBBIX BEIPAKEHUH, COEPIKALIIX CTCIICHH U KOPHH. 2
Tema 3.3 CpoiicTBa cTENEHH C ConeprxaHue yaeOHOTO MaTepraa
palyoHAIBHBIM U CrenieHb ¢ nessiM nokaszaresieM. bunom Herorona. Vicnions3oBanue noaxosmeit Gopmsl 3amicn
NEACTBUTENLHBIM MOKA3ATENAMU | NeHCTBUTENBHBIX YUCEN IS PELICHHS IPAKTUYECKUX 3a/[a4 U MPEICTABICHHUS JaHHbIX. [loHsaTHe 2
CTEIIeHH C JIIOOBIM PALMOHAIBHBIM IT0Ka3aTesIeM U €€ CBOMCTBA, CTENEHb C JeHCTBUTEIbHBIM
nokazaresneM. CreneHHble QYHKIMH, UX CBOHCTBA U TpaduKu
Tema 3.4 Pemenune ConepkaHue yueOHOro Marepuaia
UPPAIMOHATILHBIX YPABHEHUN U | PaBHOCHJIBHOCTD MPPALMOHABHBIX yPABHEHH U HEPABEHCTB. ppallOHAbHBIE YPABHEHHSL. 2
HEpaBEHCTB OCHOBHBIE METO/Ibl PELIEHNS UPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.
Pemenne uppanyoHanbHbIX ypaBHEHUI U HEPABEHCTB 2
Tema 3.5 Crenenu u KOpHH. IIpakTudeckoe 3aHATHE
Crenennas QpyHKIMsA Omnpenenenne creneHHON (yHKIMU. Vcnonp30BaHme ee CBONCTB IPH PELICHUH YPaBHEHUH U 2
HEpPaBEHCTB
Pazgen 4. IlokazaTenbHast pyHKIUSA 14

Tema 4.1 IToka3zaTenpHas

Coziepkannie yueOHOro MaTepuaa




(GyHKIUSA, €e CBOWCTBA

CrerneHb ¢ MPOM3BOJILHBIM JIEHCTBUTENIBHBIM IIOKa3aTeneM. OnpeiesieHre oka3aTelbHoi (QyHKIHH,
ee CBOHCTBa U rpaduk.

3HAKOMCTBO C IPUMEHEHUEM IT0Ka3aTesbHON QyHKIMK. Penienne nokaszaTeabHbIX ypaBHEHUN 2
(yHKIIMOHATIBHO-TPaQUIECKUM METOIOM
Tema 4.2 Pemenne IIpakTuueckoe 3aHATHe
MOKa3aTeJIbHBIX YPaBHEHUH U ITokazaTenbHble ypaBHeHHs. OCHOBHBIC METO/IbI PEIICHUS TIOKA3aTEIbHBIX YPaBHEHUI. 2
HEPaBEHCTB Pemenne noka3zaTenbHbIX YpPaBHEHUH METOIOM ypaBHUBaHMS MOKa3aTeslel, METOIOM BBEJCHUS 2
HOBOY MepeMeHHOH, (QyHKIHOHATbHO-TpadguieckuM MeTotoM. Mcrnons3oBanue rpadukoB QyHKIHHA
JUIsI pEIIeHNs] YPaBHEHUH.
OCHOBHBIC METOZBI PELICHHUSI IOKA3aTEIbHBIX HEPABEHCTB. PellleHNe NOKa3aTEeIbHBIX HEPABEHCTB 2
Tema 4.3 Cuctembl ConeprxaHne yaeOHOTo MaTepraa
TIOKa3aTeIbHBIX yPaBHEHUH Pemenne cucteM noka3aTenbHBIX YpaBHEHUH 2
Tema 4.4 Pemrenne 3amau. IIpakTuueckoe 3aHATHE
IMokazaTenpHas QyHKIUSL Pemmenne mokas3aTenpHBIX YPaBHEHNI METOIOM ypaBHUBAHUS [TOKa3aTeJIeH M METOJIOM BBEICHUS 2
HOBOH 1epeMeHHOH. Perenne moka3arebHbIX HEPABEHCTB
Pa3gean S. Jlorapudgwmsi. Jlorapugmudeckas GpyHKuus 28
Tema 5.1 Jlorapudm gncna. ConeprxaHne yaeOHOTo MaTepHaa
JlecATUUHBIN U HATypanbHbIN Jlorapudm uncna. JlecATHIHBINA M HATYPaJbHBIHN JOTapU(pMBI, YUCIIO € 2
JorapH(pMBI, YHCIIO € [TpeoOpazoBanue BRIPaKEHUH, COACPKALINX JTOTapUPMBL. 2
Tewma 5.2 CaoiicTBa ConeprxaHne yaeOHOTo MaTepHaa
norapumoB. Onepanns CaoiicTBa JIorapuQMOB. 2
JIorapu(pMHUpOBaHus] Oneparyst torapuMUpOBaHUSL. 2
[IpeoOpazoBanue BoIpaKEHUH, COJICpIKAIINX JIOTAPH(PMBIL. 2
Tema 5.3 Jlorapudmudeckas ConeprxaHne yaeOHOTo MaTepHaa
($yHKIHSA, ee CBOWCTBA Jlorapudmuyeckasi QyHKIHS U €€ CBOWCTBA U TpaduK. 2
Jlorapudmuyeckasi QyHKIHS U €€ CBOWCTBA U TpaduK. 2
Tema 5.4 Pemenue ConeprxaHre yaeOHOTO MaTepraa
orapudMUICCKUX YPAaBHEHHH U | Tloustne norapudMudeckoro ypasHenns. Onepauus N0TeHIHPOBAHHSL.
HEPaBCHCTB Jlorapudmudeckue ypaBHeHns. OCHOBHBIE METOMBI PENIEHHUS IOTapU(GMUIECKHX YPABHEHHIA. 2
Tpu OCHOBHBIX METO/Ia pEIIeHUs JTOTapuPMIUECKIX YpaBHEHUH: (PyHKIIMOHAIBHO-TpaUIecKui, 2
METOJ, MOTEHIIMPOBAHUSI, METOJ] BBEJICHHS HOBOM NEPEMEHHOM.
Jlorapudmudeckne HepaBeHCTBAa. OCHOBHBIE METO/IbI PEILICHHUS JIOTApH(MUUECKUX HEPABEHCTB. 2
Tema 5.5 Cucremsl Coneprxanue yueOHOro MaTepHaia
JorapupMHUIECKUX ypaBHEHNH AJNTOPUTM pELICHUS CHCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD TOTapu()MUIECKUX YPaBHEHUN 1 2
HEpaBEHCTB
OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U COBOKYITHOCTEHN palliOHAIbHBIX, HPPALIUOHANBHBIX,
MIOKA3aTEJIbHBIX U JIOTApH(MHUUECKUX YPABHEHHH.
Tema 5.6 Jlorapugms! B IIpakTHdeckoe 3aHATHE
OPUPOAC U TCXHUKE IIpodeccHoHaNTbHO-OPHEHTHPOBAHHOE CO/IepKaHNe (coaepKaHNe MPHUKJIATHOI0 MOAYJIA) 2
[Tpumenenue norapugma. Jlorapudmuueckas cnvpaip B npupoge. Ee MaTemarnueckue cBoiicTBa
Tema 5.7 Pemenue 3anau. IIpakTHyeckoe 3aHsTHE
Jlorapudwmsl. Jlorapupmudeckas | Jlorapudmudeckas pyHkiws. Perienne npocTeiinmx gorapuMuIeckux ypaBHeHui 2

GbyHKIHSA




Paszgen 6

IIpsiMble U MJIOCKOCTH B NPOCTPAHCTBE

18

Tema 6.1. OcHOBHBIE TTOHATHS

Cojepxanne yueGHOrO MaTepuaa

crepeoMeTpuu. Pacnonoxenue [Ipeamer crepeomerpun. OCHOBHBIC MOHSATHS CTEPEOMETPHH (TOUKA, TPSIMasi, MIOCKOCTH, 2
IPSIMBIX U IJIOCKOCTEH npocTpaHcTBo). [ToHsTHE 00 aKCHOMAaTHUECKOM MOCTPOCHUU CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX.
B3aunmMHoe pacnosyioxkeHue NpsIMBIX B IPOCTPAHCTBE: NepeceKarolecs, napauieabHble U
CKperuBaroniecs npsMele. [Ipu3HaKy ¥ CBOMCTBO CKPEIIUBAIOMINXCS MPSIMBIX. OCHOBHBIE
POCTPAaHCTBEHHBIE (PUTYPBI.
Tema 6.2. [TapamnensHOCT ConeprxaHne yueOHOTo MaTepHaa
HPSAMBIX, IPAMOMN M IUNIOCKOCTH, | [lapamienbHOCTh MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: Mapauie/ibHbIe MPSIMbIE B IPOCTPAHCTBE, 2
IUTOCKOCTEH MapauIeIbHOCTb TPEX MPSIMBIX, MAPATIETBLHOCTh MPSIMO | TuTockocTH. [lapamtensHoe n
HEHTPAIILHOE NTPOEKTUPOBaHNE, M300paxkeHne puryp. OCHOBHBIE CBOMCTBA ITapalICIEHOTO
MPOEKTHpOBaHMs. M300paxeHue GUryp B mapaieTbHON NPOSKIUH. YTIIbI C COHANIPABICHHBIMH
CTOPOHAMH, YTOJI MEX/IY NMPSIMBIMHU B pocTpaHcTBe. I1apauiensHOCTh MIIOCKOCTE!: MapajieIbHbIe
IUIOCKOCTH, CBOMCTBA MapaJlIEIbHbIX IIJIOCKOCTEN.
I[Mpocreiime mpocTpaHCTBEHHBIE (PUIYPBI HA TUIOCKOCTH: TETPadAp, NapajuiesienuIe ], IOCTPOSHHE 2
CEYCHUM.
Tetpasap u ero snemenTsl. [lapannenenumnes u ero 3neMeHTsl. CBOWCTBA POTHUBOTIONIOXKHBIX
rpaHell u AuaroHajey napajiesenunesa.
Iloctpoenue ceueHuid. Pemenue 3anad. 2
Tema 6.3. Ilepniennukynsapaocts | CoxepxaHue yaeOHOro MaTepHaja
MIPSAMBIX, HpHMOﬁ " IIJIOCKOCTH, HepHeHHI/IKyHﬂpHOCTL HpHMOﬁ 1 IJIOCKOCTU: NEPICHAUKYIIAPHBIC TPAMBIC B IIPOCTPAHCTBE, MPAMBIC
IIOCKOCTEHN napajule/ibHble U NEPIEHIUKYJISIPHBIE K IUIOCKOCTH, IPU3HAK NEPIICHIUKYJIIPHOCTU IPSIMON U 2
TUIOCKOCTH, TEOpEMa O TMPSIMOM NEePIEHANKYIISPHOH M1ockocTH. OpTOroHaIbHOE MPOESKTHPOBAHME.
[lepneHauKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10
TUIOCKOCTH, TIPOEKIHSI (PUTYPHI HA IIOCKOCTb. [IepreHINKyIIpHOCTh IIIOCKOCTEH: TPU3HAK
MEePIEeHANKYIISIPHOCTH JIBYX IIocKocTell. Teopema o Tpéx nepneHaukysipax. Paccrosiaus B
IPOCTPAHCTBE
Tewma 6.4. Teopema o Tpex ConeprxaHne yaeOHOTo MaTepHaa
NepIEeHANKYIIsIpax Teopema o Tpex nepneHuKyIIspax. JJokazaTeaspcTBo. 2
VYIibl B IPOCTPAHCTBE: YOl MEKAY NPSAMON U MIOCKOCTBIO, IBYTPAHHBIN YroJ, TMHEHHBIN yro 2
JIByTPaHHOTO yria. TpéXrpaHHbl U MHOTOrpaHHbIe yribl. CBOWCTBA MIOCKUX YIJIOB
MHOTOTpaHHOTO yria. CBOICTBA INIOCKHUX M ABYT'PAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMsl
KOCHHYCOB M CHHYCOB JIsl TPEXTPaHHOTO yTJIa.
Tema 6.5. [apannensHsle, IIpakTuueckoe 3aHATHE
MePIICHANKYIIPHEIC, IIpodeccHoHaTILHO-OPHEHTHPOBAHHOE CO/lepPKaHMe (cogep:KaHue NPUKIATHOT0 MOIYJIs) 2
CKPCLIMBAIOIINECS TIPSIMBIC AxkcnoMmsl crepeomerpud. [lepreHauKyIIpHOCTS MPSIMOI M TUNIOCKOCTH, APaIJIeIbHOCTD IBYX
IPSIMBIX, EPIEHIUKYISIPHBIX IVIOCKOCTH, NEPIEHIUKYJIIPHOCTD IUIOCKOCTEMN
Tema 6.6. Pemenne 3amau. ITpakTudeckoe 3aHATHE
IIpsiMBIEe M MIIIOCKOCTH B Pacnonoxenune npsAMBIX U INIOCKOCTEH B IpOCTpaHCTBE. [lepneH MKy IIpHOCT U MapaIETbHOCTD 2
MIPOCTPAHCTBE IPSIMBIX U IIOCKOCTeH. CKpeIuBarOIecst MpsaMble
Paznen 7. KoopauHatsl H BEKTOPBI 12
Tema 7.1 JlekapToBBI ConepxaHue yaeOHOTo MaTepuala
KOOpAMHATHI B IPOCTPAHCTBE. JlexapToBBI KOOpAMHATHI B MpocTpaHcTBe. IIpocTeiimue 3a1aun B KOOpAMHATAX. 2




Paccrosnue MCKIAY ABYyMs
TOYKaMH. KOOpZ[I/IHaTI)I
CCPCAUHBI OTPE3Ka

Paccrosnue MEKAY ABYMS TOUYKAaMH, KOOPAUHATBHI CCPCAUHBI OTPC3KaA.

Tema 7.2 BexTopsl B
MIPOCTPAHCTBE. YTOJI MEXIY

Cojepxanue yueGHOrO MaTepuaa

[lonsTus: BEKTOP B IMIPOCTPAHCTBE, HyJ'IeBOﬁ BCKTOD, JJIMHA HCHYJIEBOI'O BEKTOPA, BEKTOPLI

BekTopamu. CkanspHoe KOJIJTMHEapHble, COHANpaBJIEHHbIE U IIPOTUBOIMOI0KHO HANPaBJICHHbIE BEKTOPHI. PaBeHCTBO 2

IIPOU3BENCHUE BEKTOPOB BEKTOPOB. JIeMCTBUS ¢ BEKTOpPaMHU: CJIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4rcio. CBOWCTBA CIIOXKEHUS BEKTOPOB. CBOWCTBA yMHOKEHUS
BeKTOpa Ha 4ucio. [TousaTHe koMmaHapHsle BEKTOPHI. [IpH3HaK KOMIITAHAPHOCTH TPEX BEKTOPOB.
[IpaBuio napamienenunena. [IpsmoyroneHast cucTeMa KOOPANHAT B pocTpaHcTBe. CBA3D MEXKIY
KOOpJMHATaMH BEKTOPa M KOOpAWHATaMu ToueK. CKalsIpHOE MPOM3BEICHUE BEKTOPOB. Teopema o
Pa3N0KEHUM BEKTOpA M0 TPEM HEKOMILIAHAPHBIM BEKTOpaM.
KoopauHaThel BeKTOpa, CKAIIpHOE NPON3BEICHIE BEKTOPOB B KOOPANHATAX, YTOJ MEKAY BEKTOpaMH, | 2
YTOJI MEXKIY MPSAMOHN H INTIOCKOCTBIO, YTOJI MEXYy IUIOCKOCTAMH. Y paBHEHHE INIOCKOCTH.
I'eomeTpuyeckuil CMBICI ONIpEIeIUTENs 2X2

Tema 7.3 IlpakTuko- IIpakTuueckoe 3aHATHE

OPHMEHTUPOBAHHBIC 3a1a41 HA IIpogeccoHaILHO-OPHEHTHPOBAHHOE COiepKaHue (CoAepKaHUe NPUKJIATHOT0 MOLYJIsA) 2

KOOP/IMHATHOM MIIOCKOCTH KoopaunaTtHas minockocts. Beruncienue paccTossHUM U IJIOWAAel Ha iockocTh. KonnuecTBeHHbIE
pacueTsl

Tema 7.4 Pemrenne 3amau. IIpakTuueckoe 3aHATHE

KooparHaThl 1 BEKTOPBI JlexapTOBBI KOOPAMHATHI B IPOCTPaHCTBE. BekTopsl B mpocTpaHcTBe. CH0KEHUE U BEIYUTAHUE 2
BEKTOPOB. YMHOXK€HHE BeKTopa Ha yncio. KommianapHsie BeKTOpbl. CKalsipHOE NIPOU3BEACHUE
BEKTOPOB. Pa3noxkeHue BeKTopa M0 TPEM HEKOMILIaHAPHBIM BekTopaMm. [IpocTelimue 3anaun B
koopanHatax. KoopanHatel BEKTOpa, pacCTOSIHAE MEXAY TOUKaMHU, KOOPAHHATHI CEPEIUHBI OTPE3Ka,
CKaJIIpHOE MPOU3BEJEHHE BEKTOPOB B KOOPAUHATAX, YTOJI MEXKIY BEKTOPAMH, YTOJI MEXTY IPIMOU
U TIOCKOCTBIO, YTOJI MEXy IIOCKOCTSIMH
Oneparnuu HaJl BeKTOpaMU. BekTopHOe yMHOKeHHEe BeKTOpOB. CBOHCTBA BEKTOPHOT'O YMHOKECHHUS.
Koopnaunats! Bektopa. Pasnoxkenue BekTopa mo 6asucy. KoopauHaTHO-.BEKTOPHBIH METOA MIPH
pelIeHNH TeOMETPUYECKHX 3a/1a4.

Cemectp 2

Pa3gen 8. OcHoBbI TpUroHoMeTpuu. Tpuronomerpnyeckue GyHKIMH 36

Tema 8.1 Tpuronomerpuueckue | CoaepkaHue yueOHOTO MaTepuaia

(GyHKIMH TPOU3BOJILHOTO YIJIa, TpuroHoMeTprdeckasi OKpyXHOCTb, OTIPEIEIIECHIE TPUTOHOMETPUIECKUX (DYHKIHHA YHCIIOBOTO 2

yucna. Pagnannas u rpagycHas aprymenTa. Pajnannas mepa yria. [IoBOpoT TOUKM BOKpYT Hauaja KOOpJUHAT.

Mepa yria OmnpeneneHne CUHyca, KOCHHYCa, TAHT€HCA U KOTAaHTe€HCa YHCIOBOTO apryMeHTa. 3HaKU CHHYcCa, 2
KOCHHYCa, TAHT'€HCAa M KOTAHT€HCA 110 YeTBEPTSIM. 3aBUCUMOCTH MEX/Ty CHHYCOM, KOCHHYCOM,
TAHI'€HCOM U KOTaHI'€HCOM OJIHOTO M TOT'O K€ yIJa.

Tema 8.2 OcHOBHBIE CozepxaHue yaeOHOTro MaTepuaa

TPUTIOHOMCTPHYICCKHUC Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YTJIOB O | - O!. 2

ToxaecTBa. POPMYIIBI ®DopMyIbl IPUBEICHUS 2

IIPUBEJCHUS

Tema 8.3 Cunyc, kocunyc, Conepxkanue yueOHOro Marepuaia

TaHT€HC CYyMMBI M Pa3HOCTHU CymMa u pa3HOCTh cuHYcoB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC ABOMHOTO yria.

JByX yrioB. CHHYC U KOCUHYC ®opmyibl nosoBUHHOTO yria. [Ipeodpa3oBaHusi CyMMBI TPUTOHOMETPUYECKHUX (PyHKIMIT B 2




JBoHOro yria. ®opmymst
MIOJIOBUHHOTO yIJia

NPOU3BEACHHE U IPOU3BEICHUS B CYMMY. BrIpaxkeHue TpuronoMeTpruyeckux QyHKIHMNA yepes
TaHI'€HC MTOJIOBUHHOTO aprymeHTa. [IpeoOpazoBaHus MPOCTEHIINX TPUTOHOMETPHUYECKHUX
BBIPAKEHUI

OcHOBHBIE TpUroHOMeTpHueckue popmyisl. [IpeoOpazoBaHue TPUTOHOMETPHYECKHUX BBIPAKECHUH. 2 1
Tema 8.4 @ynkuuu, ux ConepxkaHue yueOHOro Marepuaia
cBoiictea. CocoObl 3a1aHus O0nacTp onpeaesIeHust 1 MHOXECTBO 3HaYeHUH (QyHKIMH. YETHOCTH, HEUETHOCTD, IEPHOANIHOCTD 2 1
GbyHKIAN ¢dysakimii. CocoObl 3a1aHus QYHKIUI.
Tema 8.5 Tpuronomerpuueckre | Cozpepxanue yueOHOro MaTepuana
(QyHKIMM, MX CBOMCTBA U O06nacTh onpeaeIeHusl 1 MHOXECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (BYHKIMHA. UETHOCTS, 2 1
rpaduku HEYETHOCTb, IIEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIHH. CBOWCTBA U rpauKu QYHKIMH Y =
COS X, y=s8in X, y =tg X, y = ctg X.
Tema 8.6 IIpeobpasoBanue [IpakTHueckoe 3aHsATHE
rpaMKOB TPUTOHOMETPHYECKUX | CikaThe M pacTsuKeHHe rpad)MKOB TPUTOHOMETPUYECKHX (yHKIIUIA. 2 2
GbyHKIHH IIpeobpa3oBanne rpa)UKOB TPUTOHOMETPHUICCKIX (QYHKIIUI
Tema 8.7 Onucanue IIpakTuueckoe 3aHsTHE
NIPOU3BOJCTBEHHBIX IIPOLECCOB IIpodeccoHAIBLHO-OPHEHTHPOBAHHOE coiepKaHue (coAepKaHue NPUKJIATHOT0 MOIYJIsA) 2 2
C TIOMOIIBIO TpapuKoB QYHKIHMA | Vcnonb30BaHHE CBOHCTB TPUTOHOMETPHYECKUX (PYHKIMH B MPOPECCHOHATBHBIX 3a1a4ax.
@OyHKINOHAIBHBIE 3aBUCHMOCTH B PEaIbHBIX IIpoLeccax U ABIeHUsIX. ' paduku peanbHbIX
3aBHCUMOCTEIL.
Tema 8.8 O6paTHbIC ConeprxaHne yaeOHOTo MaTepraa
TpUroHOMeTpHYeckue QyHKInH | OOpaTHble TPUTOHOMETPHIECKUE QYHKIMH. APKCHHYC, ApKKOCHHYC U APKTAHI'€HC YHCIOBOTO 2 1
aprymenTa. VIx cBoiicTa u rpaduku
Tema 8.9 Tpuronomerpuueckue | ConmepxaHue yd4eOHOTO MaTepHaia
YpaBHEHMsI U HEPaBEHCTBA YpaBHeHHe cos X = a. YpaBHEHHe sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue 2 1
TPUTOHOMETPUYECKHUX YPaBHEHHH OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUIECKHE YPABHEHUS,
CBOJISIINECS K KBAIPATHBIM, pEIIaeMble Pa3JIOKEHNEM Ha MHOKHUTENN, OTHOPOIHBIE.
IIpocreiiye TPUrOHOMETPUYECKUE HEPABEHCTBA 2 1
OT060p KOpHEH TPUTOHOMETPHUIECKHUX YPAaBHEHHH C MOMOIIBIO TPUTOHOMETPHIECKOH OKPY>KHOCTH. 2 1
Pemenne TpUroHOMETpPUYECKUX HEPABEHCTB. 2 1
Tema 8.10 Cucremsl ConiepkaHue yueOHOro Marepuaa
TPUTOHOMETPUUECKHX CucTteMsl IPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUI 2 1
ypaBHEHHH
Tema 8.11 Pemenne 3agau. ITpakTudeckoe 3aHATHE
OCHOBBI TPUTOHOMETPHH. [Ipeobpa3oBaHne TPUTOHOMETPUIECKHUX BBHIpAXECHUH. PellieHrne TpUroHOMEeTpHYECKIX YPaBHEHUH 1 2 2
Tpuronomerpuueckre GyHKINN | HEPABEHCTB B TOM YKCJIE C HCIIOJIL30BAHMUEM CBOMCTB (DYHKIIUIA.
Pa3zgen 9. IIpousBoaHasi pyHKIMH, ee IPUMeHeHUE 36
Tema 9.1 IlonsiTue CoJiepkaHue yueOHOro Marepuaia
HpOM3BOAHOK. DOPMYJIbI M Meron MaTeMaTnyeckoi MHAYKIMK. OnpeiesieHre YUCI0BOH 1T0CIIeI0BATEIBbHOCTH U CIIOCOOBI ee 1
npasuia quddepeHnnpoBanus 3aganus. CBOWCTBA YUCIOBBIX NOCIEA0BATENLHOCTEH. MOHOTOHHBIE U OTPAHUYEHHBIE 2

MOCJIEe0BATENEHOCTH. VICTOpHS BOBHUKHOBEHUSI MATEMAaTUYCCKOTO aHAIM3a KaK aHallu3a
0ECKOHEYHO MaJIBIX.

ApudmeTndeckas ¥ TeOMeTprIecKas Mporpeccuu. beckoHedHo yObIBaroIas reoMeTpuIecKas
nporpeccusi. Cymma 6€CKOHEUHO YOBIBAIOIIEH T€OMETPUICCKON Mporpeccru. JINHEHHBIN 1

10



SKCHOHEHIUAIbHBIN POCT.

Onpezenenue npeaena Nociae10BaTeNbHOCTU. BrluncieHue npenenos nociea0BaTeIbHOCTEH.
[penen ¢pynkuum Ha 6eckoneuHocT. [Ipenen pyHkuuu B Touke. [Ipupamenue aprymenra.
[pupamenne GpyHkumu. 3aga4yn, IPUBOIIINE K HOHITHIO IPOU3BOAHON. OnpeieneHue
MIPOU3BOJHON. ANTOPUTM OTBICKaHUsI POU3BOJAHON

Tema 9.2 TIpon3BOAHBIE CYMMBI,
Pa3HOCTH MIPOU3BENICHUS,
YacTHOT'O

Coneprxanne yueOHOTo MaTepHaa

Dopmynsl quddepernnpoBanms. [Ipasnna quddepennmpoBanns

[Ipou3BoaHbIE AIeMEeHTApHBIX QyHKIKH. [Ipon3BoIHAS CYMMBI, IPOU3BEACHHS, YACTHOTO U
KOMITO3UITNH () YHKITHH.

[lepBas u BTOopas npousBogHble GpyHKIUU. OnpeneseHne, reoMeTpHYSCKIA H pU3NYecKnil CMBICI
MIPOM3BOTHON. YpaBHEHHE KacaTeNbHON K TpadpuKy QyHKINH.

Tema 9.3 [IpousBonHbie

TPUTOHOMETPUYECKUX (PyHKIHMIL.

[IpousBonHas cinoxHON
¢GbyHKIHN

Conepkanue yueOHOro Marepuana

[Tpon3BoaHast TPUTOHOMETPHUECKHUX (DYHKITHH.

Omnpenencrane cnoxxHOH QyHKINHU. [Ipon3BomHas CI0XKHON QyHKIIH

Tema 9.4 ITonsTue o
HETPEPHIBHOCTH ()YHKIIHH.
Merton uHTEpBAIOB

Conepkanne yueOHOro Marepuaia

[onsrue nHenpepsBHON (yHKINN. CBOWCTBA HENPEPHIBHON (YHKIUHU. CBI3b MEXKITY
HETIPEPHIBHOCTHIO U TN PEPEHIINPYEMOCTIO (PYHKIIMU B TOYKE. AJTOPUTM PELICHUS] HEPAaBEHCTB
METOZOM HHTEepBaioB. ToUkH pa3priBa. ACHMITOTH rpadukoB GpyHKIMi. CBoiicTBa GyHKIMH
HENPEphIBHBIX Ha oTpeske. IIpuMeHeHne cBOWCTB HENPEPHIBHBIX (DYHKIMH JUIS peIICHHS 3a/1a4.

Tema 9.5 'eomerpuueckuii u
(bu3HYEeCKni CMBICI
MIPOU3BOIHOM

Conepkanne yueOHOro Marepuaa

['eoMeTpuyecKuil CMBICI MPOU3BOJHON (QYHKIMU — YIIIOBOW KOA()(MULIUEHT KacaTenbHOH K rpaduky
(hYHKIIMH B TOUKE.

YpaBHeHHE KacaTeNbHOH K rpauKy (GYHKIUH. AJNTOPUTM COCTABIICHUS ypaBHEHHs KaCaTEIbHON K
rpaduky ¢yHkimn y=f(x)

Tema 9.6 ®usznueckuii CMBICT
MIPOU3BOIHOM B
po¢eCCHOHATBHBIX 3a7a4ax

HpaKTI/I‘IeCKOC 3aHATHC

Ousnueckuil (MEXaHHUYECKHIT) CMBICI TIPOU3BOAHOI — MTHOBEHHAs! CKOPOCTh B MOMEHT BPEMEHH t: V

=S (1)

Tema 9.7 MOHOTOHHOCTH
¢yaknuu. Touku 3KCTpeMyma

Conepkanne yueOHOro Marepuaia

Bospacranue u yosiBaHne (yHKINH, COOTBETCTBHE BO3pACTaHUs U YObIBaHUS (DYHKIIUH 3HAKY
npou3BogHOH. [ToHATHE NPOU3BOAHOM BBICIIETO MOPSAKA, COOTBETCTBHE 3HAKa BTOPOI
MPOU3BOJIHOM BBIITYKJIOCTH (BOTHYTOCTH) (PyHKIMH Ha OTpe3Ke. 3a/1aun Ha MAaKCUMYM U MUHHMYM.
[ToHsiTHE aCUMIITOTBHI, CHOCOOBI UX ONPE/ICIICHHS.

AnropuT™ uccienoBaHus pyHKINH U IIOCTPOCHUS ee rpaduka ¢ MOMOIIBI0 IPON3BOIHOM. J{poOHO-
JMHEeHHas QyHKIUS

Tema 9.8 HccnenoBanue
(YHKIUH ¥ TOCTPOCHHE
rpaduKoB

CozepkaHre yueOHOro MaTepuaa

HpI/IMGHeHI/IC l'[pOI/I3BO,Z[HOI71 K UCCJICAOBAHHUIO (byHKHI/Iﬁ Ha MOHOTOHHOCTb U S3KCTPEMYMBI.

[ocTpoenue rpadukos.

Tema 9.9 HaubGoubiuee u
HaMMEHbIIIEEe 3HAUCHUS
¢GbyHKIUN

ConepkaHue yueOHOro Marepuaia

Haxoxaenre HanOObIIer0 1 HANMEHBIIIETO 3HAUYEHUH HeMPEPHIBHONW (PYHKIMI Ha OTpe3Ke.
ITocTpoeHne rpadikOB MHOTOYJICHOB C HCIOJIh30BAHUEM allllapaTa MaTeMAaTUYCCKOro aHAJIN3a

Tema 9.10 Haxoxxnenne
ONTUMAJILHOTO PE3YJIbTATA C

HpaKTI/I‘IGCKOC 3aHATHC

IIpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/IEpKaHNe (Co/lepIKaHue MPUKJIATHOTO MO/TYJIs)
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IIOMOIIBIO HpOPI?,BOI[HOﬁ B
MPaKTUYCCKUX 3aJiadax

Hcnonp30BaHue MPOrPECcCHU IS PEIICHIsI PEalibHBIX 3a71a4 MPUKIIAIHOTO Xapakrepa. Hanmensmee
W HanOOoJIbIIee 3HAYCHUE (PYHKITUH

IIpumMeHeHNne TPOU3BOIHOM ISl HAXOXKICHUS HAMITYYILero perieHus B MIPUKIAAHbIX 3aadax, s 2 2
OIpeJieIeHUsI CKOPOCTH M YCKOPEHHS Mpoliecca, 3alaHHOro ()OpMyJIOi min rpaduKoM.
Tema 9.11 Pemenue 3anau. IIpakTueckoe 3aHsATHE
[poussonas GpyHkuuu, ee Dopmynsl u npasuna guddepennuposanus. Vcenenopanue GpyHKIMN ¢ IOMOLIBIO IPOU3BOJHOM. 2 2
IIPUMEHEHNE HawnGoubliee ¥ HanMeHbIlee 3HaUCHNs! PYHKIIMU
Pazgea 10. IlepBooOpa3Hasi pyHKIMH, ec IPHMEHEHHe 12
Tema 10.1 [lepBooOpasnas ConepxaHue yueOHOro MaTepuaa
¢Qynxuuu. [Ipasuna 3agada 0 BOCCTAaHOBJIEHUH 3aKOHA JIBUKEHUS 110 U3BECTHOM ckopocTu. [IoHATHE HHTErpUpPOBAHUS. 1
HaXO03KJICHHS IIEPBOOOPA3ZHBIX O3HaKOMJICHHE C MIOHATHUEM MHTErpaja u nepBoodpasHoit nist Gynkiwu y=f(x). Perenue 3amau Ha 2
CBsI3b IIEPBOOOPA3HON U €€ TPOU3BOIHOM, BEIUUCIICHIE IEPBOOOPA3HOM /I TaHHOH (DyHKITHH.
Tabmnuma GpopMyr U1 HaXO0XKACHHS IEPBOOOPA3HBIX. M3ydeHne npaBuia BEIYUCICHUS
TIepBOOOpa3HON
Tema 10.2 ITnomans Copeprxanre yaeOHOTO MaTepraa
KPUBOJIMHENHOM Tpanenuu. WuTerpan. 3agaun, NpuBOASIIUE K MOHATUIO ONPEIEICHHOTO HHTErpala — O BEIYUCICHUH ILTOIAAN 1
®opmyna HeroTona — JIEHOHUIA | KpMBONMHEHHOM TpANELMK, O IEPEMENIEHNN TOUKH. [[OHATHE ONPENENEHHOTO MHTETPANA. 2
I'eomeTpuuecknii 1 GU3UIECKUI CMBICT OIPEIEICHHOTO HHTETpana. Berumcienue onpeaeaéHHOTo
uHTerpana no popmyne Heiotona-JleitOnuma.
Tema 10.3 HeonpeneneHnuslii u Coneprxanne yaeOHOTo MaTepraa
OMPEJIETIEHHBIA HHTErPAIIBI IlonsATne HeonpeneneHHOro HHTerpana 2 1
Tema 10.4 [TousTHE 00 Coneprxanue yaeOHOT0 MaTepraa
OIpPENEICHHOM UHTErpale Kak I'eomeTpuueckuil cMbICHI ONPEAEIEHHOTO UHTErpaa 2 1
IUIOINAAHN KPUBOIMHENHON
Tpanenun
Tema 10.5 OnpenenexHslii IIpakTuueckoe 3aHATHE
HMHTETpall B JKU3HU IIpodeccnonaibHO-OPHEHTHPOBAHHOE COCPAKAHME (COAePKAHME NPHKIATHOT0 MOLYJI) 2 2
I'eomerpuueckuii cMbict onpeaeneHHoro nHTerpana. ®opmyna HetoroHa - JleiiOHmIa.
Pemmenve 3a1au Ha MpUMEHEHUE HHTETPAJIA ISl BEIYUCICHHS (PU3MUECKUX BEJIMUNH U TIJIOMIAAeH
[Ipumenenne uHTErpaa Ul HAX0XKICHUS TUIONIa e IIOCKUX GUryp U 00bEMOB
TEOMETPUYECKUX Tell.
IIprmeps! pemenuii quddepeHnranbHEIX ypaBHEHIH. MaTemMaTHdeckoe MOAETHPOBAHUE PEaTbHBIX
MIPOIIECCOB C MOMOIIBIO AP epeHIINATHHBIX YPABHEHHH.
Tema 10.6 Pemenne 3agau. IIpakTudeckoe 3aHATHE
ITepBooOpazHas GyHKIMH, ee IlepBooOpasHast GyHKIUH, OCHOBHOE CBOMCTBO NEPBOOOpPa3HbIX. [IpaBuna Hax0XKICHUS 2 2
[IPUMEHEHNE nepBooOpa3Hex. Ee mpumenenne. [lepBooOpa3Hblie dneMeHTapHBIX (YHKIHH.
Pa3gen 11. MHOrorpaHHMKHU U TeJia BpalieHust 36
Tema 11.1 Bepmmnsi, pedpa, CozepxaHue yaeOHOTro MaTepuaa
TpaHy MHOTOIpaHHHKaA Bunbl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. Ilonarue MmHororpanHuka. Ero anemMeHTsI: 2 1,2
BepIINHBI, pedpa, rpanu. Jlnaronans. CedyeHne. Bolmykibie 11 HEBBITYKJIbIE MHOTOTPAaHHHKH.
Brluncnenue 31eMEHTOB MHOTOTPAaHHHUKOB: pé0pa, HarOHaIH, YIJIbL.
Tema 11.2 [Ipu3ma, ee ConepxaHue yaeOHOTo MaTepuala
COCTaBJIAIOIINE, CCUCHUC. [Ipm3ma: N-yrompHas mpu3Ma, IpsMasi ¥ HaKJIOHHAS IPU3MBI, O0KOBAsI U TIOJTHAS TIOBEPXHOCTh 2 1
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[psimast 1 MpaBUIIbHAST TIPU3MBI

IMMPpU3MBbIL. Ee ocnoBanus u 60KOBEIE TpaHu. Bricota IMMPU3MBIL. Ee ceuenue

Tewma 11.3 INapannenenunen,
ky0. Ceuenue ky0a,
napaJuiesienuIe1a

Cozepxanne yueGHOrO MaTepuaa

[Tapannenenunen, npsMOYToIbHBIN NapauieIenune] U ero ceoiictsa. Kparyaiiimue nytu Ha
MOBEPXHOCTH MHOTOrpaHHuKa. Teopema Ditnepa. [IpoctpancTBenHas teopema [Tudaropa. Ceuenne
Ky0a, napajuresienumena

Tema 11.4 [Mupamuna, ee
COCTaBIIAIOIINE, CEUCHHE.
IIpaBuibHas nupamua.
YcedeHnHas nupamMuia

Cozepxanne yueGHOrO MaTepuana

[Mupamupaa: N-yrosipHas nupaMusia, NpaBUiIbHAs U yceu€HHas nupamusl. CBoiicTBa pédep n
OOKOBBIX I'paHel MPaBUILHON MUpaMHIBL. JJIEeMEHTHI upaMubl. CedeHre NHpaMuIbL.

Tema 11.5 BokoBas u momaHas
MTOBEPXHOCTH IIPU3MBIL,
TTUPaAMUIBL

Cojepxanne yueGHOrO MaTepuana

[Toutans 60KOBOM MOBEPXHOCTH U MOJTHOI MOBEPXHOCTH MIPSIMOM MPHU3MBI, IO/ OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH NPsAIMOH Npu3MBl. [1nomans OOKOBOI MOBEPXHOCTH H
MOBEPXHOCTH NMPABUJILHON MHPAMHUJBL, TEOPEMA O MIOMIAAH YCEUYEHHON MUPAMUIBL.

Tema 11.6 Cummerpus B xyOe,
napaJuleNienuIe e, mpusme,
paMuzie

Conepkanne yueOHOro Marepuana

CuMMeTpust B IPOCTPAHCTBE. DIIEMEHTHI CUMMETPHH IPaBHILHBIX MHOTOTPaHHUKOB. CHMMETpHS
OTHOCHTEJIFHO TOYKH, IPSAMOH, miockocTi. CHMMETpHS B IPaBUIGHOM MHOTOTPaHHHUKE: CHMMETPHS
HapaJulesIeuIe1a, CAMMETPHS IIPaBUIIBHBIX IIPU3M, CHMMETPHS PaBUIbHOW THPAMHUJIBL.
JBmwxenus npoctpancta. OtoOpaxkeHus. J[BmxkeHus u paBeHcTBO (uryp. OOmue cBoiicTBa
JBIDKCHUH. BUIBI ABIOKEHUN: TTapajuIebHbBIA IEPEHOC, ICHTPATbHAst CAMMETPHS, 3epKaJlbHAs
CHMMETpHs1, TOBOPOT BOKPYT npsiMoii. [IpeobpazoBanus nonodus. [Ipsimas u cdepa Ditnepa.

Tema 11.7 Ipumepsr
CUMMeETpHH B Ipodeccuu

HpaKTI/I‘IeCKOC 3aHATHC

Hp0cl)eccuoHanbﬂo-opneHTnpOBam{oe cojiepkaHue (couepmalme NMPUKJIAAHOTO MOI[y.]'[ﬂ)

CumMmeTpusi B IPUPOJIE, APXUTEKType, TEXHUKE, B OBITY

Tewma 11.8 IIpaBunbHele
MHOTOTPAaHHHKH, UX CBOIMCTBA

HpaKTI/I‘IeCKOC 3aHATHC

IIpaBunbHBIE MHOTOTPAaHHHUKH: TIPAaBUIIbHAS IPU3Ma U MIPaBUJIbHAS HpaMU/a, IPaBUIbHAS
TpeyroyibHas MUpaMuia ¥ IpaBUIbHBIA TeTpa3ap, kyo. [IpeacraBienne o npaBUIIbHBIX
MHOTOTPaHHUKAX: OKTa’p, JoAeKasIp U nkocasap. CBoiicTBa MpaBWIIbHBIX MHOTOIPAHHUKOB.

Tema 11.9 Hunuunap, ero
cocrasistrone. Ceuenne
WIAHAPA

HpaKTI/I‘ICCKOG 3aHATHC

IIpogeccuoHaILHO-OPHEHTHPOBAHHOE Colep:KaHue (CoAepKaHue NPUKJIATHOI0 MOAYJIsI)

Tena BpareHus: IMIMHADP, KOHYC, YCEUEHHBIH KOHYC, cepa, map. [IoHATHs: UIMHApHYecKast
MOBEPXHOCTh, 00pa3yroline nopepxHocreil. M3o06pakenune Ten BpameHus Ha miockoctu. Lumuaap u
ero atemMeHThl. Ceuenne mumHpa (apauielbHOe OCHOBAHUIO U ocH). Pa3BepTka muiHapa.

Tema 11.10 Konyc, ero
cocrapisitomue. CeueHue
KOHycCa

CozepkaHre yueOHOro MaTepuaa

[lonsaTHs: KOHMYECKas TNMOBEPXHOCTb. KOHYC H ero siaeMeHThl. CeueHue KOHYCa (r[apanneanoe
OCHOBAHUWIO U MPOXOAsIICe Y€pe3 BepIIII/IHy), KOHHYCCKHUEC CCUCHUA. Pa3B€pTKa KOHYCa.

Tema 11.11 YceueHHbl KOHYC.
CeueHune yce4eHHOTO KOHyca

Coziepkanne yueOHOro MaTepuaa

VcedueHHBIN KOHYC. Ero 06pa3y10ma51 u BeicoTa. CeueHue YCEUCHHOI'O KOHYCa

Tema 11.12 ap u cdhepa, ux
CeUeHHUs

Coziepkanne yueOHOro MaTepuaa

[Monsrus: chepuueckas moepxuocts. [lap u chepa. Bzaumuoe pacronoxxenue chepsl u
TJIOCKOCTH, KacaTeabHas TIIOCKOCTh K chepe. Cedenne mapa, chepsl CuMmeTpusi cephl U mapa.

Tema 11.13 IToustue 06 00bemMe

ConepxaHue yaeOHOTo MaTepuala
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tena. OTHoenre 00bEMOB
IIOXOOHBIX TEN

[onsiTue 06 oobeme Tena. OcHOBHBIE CBOWCTBA 00BEMOB Tesl. O0beM Kyba 1 NPsIMOYTOJILHOTO
napajuienienumena. Teopema 06 00bEMe MPSIMOYTONIBHOTO MapajuIesenuIe a U CIeCTBUS U3 Heg.

O06BeM npsAMOoi 1 HAKIIOHHOH NMPHU3MBI U InHApa. OTHOIeHHe 00BEMOB, IIIONIaeH TOBEPXHOCTEH | 2
nogo0HEIX ¢uryp. [IpeodpazoBanne mogobus, roMoTeTHs. [ eOMETPHUIECKUIT CMBICT OTPEICTUTEINS
3-ro nopsinka. [logoOue B mpocTpaHCcTBeE.
Tema 11.14 O6wemsr u omany | Copepxanue yueOHOTo MaTeprana
MIOBEpPXHOCTEH! Ten O0OBeMbl THpaMuibl M KoHyca. O0beM miapa u napoBoro cermenra. Ilnonaam noBepxHocTel Tem 2
Tema 11.15 Kombunanuu IIpakTuueckoe 3aHATHe
MHOTOTPaHHHUKOB U TeJ KoMm6uHaImu Tenn BpalleHus © MHOTOTPaHHUKOB. [Ipr3Ma, BIMCAHHAS B IIWIMHJID, OMCAHHAS OKOJIO | 2
BpaleHUs unHApa. Ilepeceuenne cdepsl U mapa ¢ mIockocTelo. Kacanue mapa u cepsl II0CKOCTHIO.
[ToHsTHE MHOTOTPAaHHKKA, OTIMCAHHOTO OKOJIO cepbl, cepbl, BINCAHHOW B MHOTOTPaHHUK HITH
TEJIO BpaIllEHUs.
ITnomanp MOBEPXHOCTH IMJIMH/PA, KOHYCA, MJIONIAas chepsl 1 e yacTei.
Tema 11.16 I'eomerpuueckue IIpakTHueckoe 3aHsATUE
KOMOMHAIIMK Ha MIPAKTHKE Hcnonb3oBaHre KOMOWHALIMI MHOTOTPaHHUKOB U TEJl BPAILIEHUS B IPAKTHKO-OPUEHTUPOBAHHBIX 2
3aj1auyax
Tema 11.17 Pemenue 3amay. [IpakTrueckoe 3aHATHE
MHOTOrpaHHUKH U Tesa Permrenue 3a1a4u Ha MIIOCKOCTH C UCIOJIb30BaHUEM CTEPEOMETPHUUECKUX METOIOB. 2
BpAIICHH [TocTpoeHue cedeHnit MHOTOTPaHHUKOB M TEJl BPAILICHUS: CEYECHHA UINHApPa (TTapaieabHo 1
MEePIEHANKYIISIPHO OCH), CeUSHHUs KOHYyca (TapaieIbHOe OCHOBAaHUIO M IIPOXOsIIIee yepes
BEPIINHY), CEYCHUS IIapa, METOAbI TOCTPOCHHS CEYEHHUH: METO/ CIIEJ0B, METO/I BHYTPEHHETO
MPOEKTHPOBAHMS, METO IIEPEHOCA CEKYyIIEeH IIIOCKOCTH.
OOBEMBI M TUIONIA M TOBEPXHOCTH MHOTOTPaHHUKOB U TEJI BPAICHHS
Paszpmea 12. MHuoxecTBa. Dj1eMeHThI Teopum rpagos 8
Tema 12.1 MHoxecTBa ConepxaHre yueOHOTo MaTepHaa
[TonsTHe MHOXECTBa, X cBoWcTBA. [TonMHOXKecTBO. Oniepanuy ¢ MHOXKECTBaMH. J{arpaMMel 2
Oiinepa- Benna.
Omnpenenenue, TeopemMa, CBONCTBO MAaTEMaTHYECKOT'0 0OBEKTA, CIIeICTBHE, J0KA3aTENbCTBO,
PaBHOCHJIBHBIE YPaBHEHUSI.
Tema 12.2 Oneparmu ¢ IIpakTuueckoe 3aHsTHE
MHOKECTBaMU IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE CO/IepkaHue (coaepKaHMe MPUKIATHOT0 MOLYJIs) 2
Omneparnuy ¢ MHOKECTBaMH. Pemierne npukiIagHeIX 3a1ad. [[puMeHeHne TeopeTnko-
MHOXECTBEHHOT'O arapara JIs ONMCaHNs PEeaJbHbIX IPOIECCOB U SIBJIICHHUH, TIPH PEIICHUH 3aa4 U3
JIPYTUX y4eOHBIX IPEIMETOB.
Tema 12.3 I'pacsr IIpakTuueckoe 3aHATHE
Ionstue rpada. CBa3HBIN Tpad, AepeBo, IUKI rpad Ha MIOCKOCTH. 2
I'pad, cBa3HbIA rpad, myTH B Tpade: UKIb 1 rend. CTeneHs (BaleHTHOCTh) BepmuHbL. [ pads! Ha
MI0CKOCTH. [lepeBbsl.
Tema 12.4 Pemenue 3anau. IIpakTHyeckoe 3aHsTHE
MmuosxectBa, ['padsr 1 ux Onepanuu ¢ MHOkecTBaMU. OnucaHue pealbHbIX CUTyaluil ¢ IOMOIIbI0 MHOXKECTB. [IpuMenenue 2
IIPUMEHEHUE rpadoB K pelIeHuIO 3a1a4
Pazgen 13. DJiIeMeHThbl KOMONHATOPHKH, CTATHCTHKH 1 TEOPHH BePOSATHOCTeil 22

Tema 13.1 OcHOBHBIE TOHATHS

Conepxanuie yueOHOro MaTepuaa
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KOMOMHATOPUKHI

HepeCTaHOBKI/I, PpasMCIICHUs, COUCTAHMS.

HepeCTaHOBKI/I, pasMeIICHUs, COUCTaHU.

Tema 13.2 CoObiTHE,
BEPOSATHOCTH COOBITHS.
CrnosxeHre U YMHOKEHUE
BEPOSATHOCTEN

Cogepxanue yueOHOro Marepuaa

CoBMecCTHBIE 1 HECOBMECTHBIE COOBITHS. TE€opeMbl O BEPOSTHOCTH CYMMBI COOBITHH.

CiryuaiiHble KCIIEpUMEHTBHI (OTIBITHI) M CITydaiHble COOBITHS. DJIeMEHTapHbIE COOBITUS (MCXObI).
BeposiTHOCTB citydaiiHOTO cOOBITHS. Biin3ocTh 4acToThI M BeposiTHOCTH coObITHH. Clty4yaiiHble
OTIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIME COOBITHIMH. Oniepanuy Haj COOBITUIMHU:
nepeceueHue, 00beJMHEHHE, TPOTUBOIIOI0XKHBIE cOObITHA. Jnarpammer Jitnepa. @opmyia
CJI0’KEHUsI BEPOATHOCTEH.

YcoBHAs BEpOSTHOCTh. 3aBUCHMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH
MPOU3BEACHHS COOBITHIA.

YcnoBHas BEpOSITHOCTb. Y MHOXKEHUE BepoATHOCTEN. JlepeBo ciyuyaiiHoro skcnepuMmenta. Gopmyna
nosHOo# BeposTHocTH. Popmyna baiieca. HezaBucumpie coOBITHS.

BunapHSI cirydaiitHbIil ONBIT (MCIIBITaHKE), yCIleX U Heynada. HesaBucumple ucrsitanmst. Cepust
HE3aBHCHMBIX HCITIBITAaHUH 10 epBoro ycrnexa. [lepectanoBku n ¢akropuan. Uncio coderanuii.
Tpeyronpauk [ackams. @opmyna 6mrOMa HeI0TOHA.

Cepust He3aBUCUMBIX HcnbITanui beprymu. Ciy4yaiiHblii BHIOOp U3 KOHEUHOMH COBOKYITHOCTH.
Crnyuvaiinas BenuunHa. Pacnipenenenue BepostHocTel. [luarpamma pacnpenenenus. Onepanuu Hax
Cly4aiHbIMU BenuuuHamu. buHapHas citydalinas BenuuuHa. IIpuMeps! pacnpenencHuii, B ToMm
4HCJIe TEOMETPUUECKOe U OUHOMHAIBHOE.

Tema 13.3 BeposiTHOCTS B
po¢eCCHOHATBHBIX 3a7a4ax

HpaKTI/I‘IeCKOC 3aHATHC

Hp0(l)eccuonanbﬂo-opneHTnpOBaHHoe CoJIepKaHue (couepmaﬂne MPUKJIATHOTO MOIly.]'Ifl)

OTHOCHTEIbHAS YaCcTOTa COOBITHS, CBOIICTBO €€ YCTOWYHBOCTH.

CTaTHCTHYECKOE OnpeeieHne BepoITHOCTH. OICHKA BEPOSITHOCTH COOBITHSI

Tema 13.4 luckperHas
Ciy4ailHasi BeJIMYMHA, 3aKOH €€
pacnpeneneHus

CopepxaHnue yaeOHOro Matepuaa

Bunsl ciiyuaitaeix BenudauH. Onpenenenue TUCKPEeTHON ciydaifHOM BeTHYMHBI. 3aKOH
pacrpezeneHust AMCKPETHOM cilydaiiHOM Benu4uuHbl. Ee uncioBble XapaKTepUCTUKH.

CoBMecTHOE pacrpesiesieHne ABYX clydalHbIX BeTMYWH. He3aBucumbie ClydailHble BETMUHUHBI.
MateMaTHueckoe OKHIaHue CITydaifHON BelTU4UHHI (pactupenenenus). [Ipumeps mpuMeHeHus
MaTEeMaTHYECKOTO OKUAaHUs (CTpaXxOBaHUE, IoTepest). MareMaTHdecKoe OXHIaHine OMHAPHON
CllydyalfHO! BeIUYMHBI. MaTeMaTH4eCKOe 0’KUAAHUE CYMMBI CITy4alHBIX BEINYMH. MaTeMaTH4eCcKoe
O’KHJJaHNE T€OMETPUYECKOT0 1 OMHOMHAIEHOTO pacIpeieIeH M.

Jucnepcus v ctaHnapTHOE OTKIOHEHUE CITyJaiHOW BeJMYHMHBI (pactpeaeneHus). ucnepens
OuHapHOI1 cityyaiiHO! BeTMYMHBI. MaTeMaTH4ecKoe 0XKUIaHue POU3BENICHNS M AUCTIEPCHUS] CyMMBI
HE3aBUCHMBIX CIIyYaiHBIX Benn4uH. Jlucriepcus n craH apTHOE OTKIOHEHHE OMHOMHAIEHOTO
pactpeneneHus. Jlucnepcus ¥ cTaHAApTHOE OTKIOHEHHE T€OMETPHUYECKOTO PACHIPEACTICHHUS.
Hepasenctro Yebnimena. Teopema UebnimeBa. Teopema beprymmm. 3akoH OOIBIIMX YuCE.
Bri6opounsiii MeTox uccnenoBanuii. Beibopounslie xapakrepucTuki. OlEHNBaHNE BEPOITHOCTH
COOBITHS 1TO BEIOOPOUYHBIM JaHHBIM. [IpoBepKa MPOCTEHIINX THIIOTE3 C IOMOIIBI0 H3YIESHHBIX
pacrpeeseHuii.

HenpepeiBubie citydaiinsie BemnuuHbl. [[pumepsl. @yHKINS MIIOTHOCTH BEPOSITHOCTH
pacnpeneneHus. PaBHOMepHOE pacnpeieieHue U ero cBoicTra. 3afaun, NpUBOASAIINE K
MOKAa3aTeIbHOMY paclpeAeIeHUI0. 3a1aul, IPUBOAAIINE K HOPMATIbHOMY PaCIpPEAEICHHUIO.
@DyHKUMS IIOTHOCTH BEPOSITHOCTH IT0KA3aTEJILHOTO pacnpeieneHus, pyHKIUs IIOTHOCTH
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BEPOSITHOCTH HOPMaJILHOTO pacnpeeneHus. @yHKIMs MIIOTHOCTH U CBOHCTBA HOPMAJIBHOTO
pacupeneneHus.

[ocnenoBarenbHOCT OJJMHOYHBIX HE3aBUCUMBIX COOBITHIA. 3a/1a4u, MPUBOISIIHNE K pacipeaeIeHHIo
Ilyaccona.

KoBapuamus nByx cimydaitHeix BenmuunH. Koadumuent nunaeiiHoi koppessiunu. COBMECTHEIC
HaOJIOIeHNS IBYX BeMUIHH. BRIOOpOUHBINH K03 (QUITHEHT KOppesiy. Paznnane Mexxay THHEHHOMT
CBSI3BIO M IPUYMHHO-CIICICTBEHHOM CBsI3bI0. JIMHEHHas perpeccusi, METO HANMEHBIINX KBaPaTOB.

Tema 13.5 3agaun

Copeprxanne yaeOHOTO MaTepraa

MaTeMaTH4ECKON CTAaTUCTHKH Bapuarnmonnsiii psin. [Tomuron gactot n rucrorpamma. CTaTHCTHYECKHE XapaKTEPUCTHKH psiaa 2
HaOJII0AaeMbIX TaHHBIX
Tema 13.6 CocraBnenue Tabmun | IIpaktugeckoe 3aHATHE
U A¥arpaMM Ha IIPAKTHKE IIpogeccuoHaILHO-OPHEHTUPOBAHHOE COiepKaHue (CoAepKaHUe NPUKJIATHOT0 MOLYJIsA) 2
[lepBuuHast 00pab0TKa CTATHCTHYECKUX JAHHBIX. I'paueckoe ux mpeicTaBIeHHUE.
Haxoxnenne cpeqHuX XapaKTepUCTHK, HAa0II0JaeMBbIX JaHHBIX 2
Tema 13.7 Pemenue 3amau. IIpakTudeckoe 3aHATHE
OneMeHTBl KOMOMHATOPHKH, OnemeHThl KOMOMHaTOpHKH. COOBITHE, BEPOITHOCTH COOBITHS. CII0KEHHE U YMHOKEHHE 2
CTaTUCTHKU U TEOPUU BEPOSITHOCTEH
BEPOSATHOCTEH
Pazgen 14. YpaBHeHUS U HePaBEeHCTBA 26
Tema 14.1 PaBHOCUIIBHOCTD ConeprxaHne yaeOHOTO MaTepraa
YPaBHEHUH ¥ HEPABEHCTB. ToxaecTBa 1 TOX/IECTBEHHbIE IpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHHs. PaBHOCHIIBHOCTB 2
OO0mme METOBI penIeHus YPaBHEHMI U HEPABEHCTB U ypaBHeHUsA-cleAcTBus. Onpenenenus. HepaseHcTBo, pemenue
HepaBeHCTB. OCHOBHBIE TEOPEMBI PAaBHOCHIIBHBIX IIEPEX0AaX B yPaBHEHUAX M HepaBeHCTBaxX. O0mue
METO/IbI PEIICHNS YPAaBHEHUH: IEpeXo OT PaBEeHCTBA (QYHKIMI K paBEHCTBY apryMEHTOB JJIst
MOHOTOHHBIX (PYHKIN, METOJI pa3JIO’KEHNs] HA MHOXHTEIIN, METO]] BBEJICHHUSI HOBOH IIEPEMEHHOM,
¢dyHKIMOHATIBHO-Tpaduueckuii MeTo.
CucrteMa U COBOKYITHOCTh YPaBHEHHMH M HEPAaBEHCTB. PaBHOCHUIIbHBIE CHCTEMBI U CHCTEMBI- 2
Cle[ICTBHA. PaBHOCHIIbHBIC HEPABEHCTBA.
Tema 14.2 I'padpuyeckuii merox | Comeprkanue ydeOHOrO MaTepuaia
pelIeHus ypaBHEHUH, OO01u1rie METOABI peIIeHIs] HEPABEHCTB: MEPEX0]] OT CPaBHEHHUS 3HAYCHUH (DYHKINH K CPAaBHEHHUIO 2
HCPAaBCHCTB 3HaYeHHUH apryMEHTOB JUII MOHOTOHHBIX (DYHKINH, METOJ HHTEPBAIOB, (DyHKIIMOHAIHHO-
rpaduueckuii MeTol. ['paduueckuii METO penieHus ypaBHEHH 1 HEPABEHCTB
I'padux xommosunmu GyHkuuit. ['eomerprueckie o0pas3sl ypaBHEHUH U HEPABEHCTB HA 2
KOOPJAMHATHOU MJIOCKOCTH.
Wcnonp3oBanne rpadukoB GYHKINHA U1 HCCIEIOBAHNS IIPOIIECCOB U 3aBUCUMOCTEH, KOTOPBIE
BO3HHKAIOT ITPH PEUICHNH 33124 U3 JPYTUX yUeOHBIX MPEIMETOB M PeabHOM KU3HH.
Tema 14.3 YpaBueHus u ConepxaHue yaeOHOTro MaTepuaa
HEPaBEHCTBA C MOAYJIEM 2
Onpenenenne Moayis. PackpeiTre Momyns mo onpenenenuto. [IpocTeiimme ypaBHEHUS U
HEPABEHCTBA C MOAYJIEM.
IIpMeHeHre pPaBHOCHIIBHBIX IIEPEXOIOB B ONPENEICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C 2

MOJTyJIEM

Tewma 14.4 YpaBHeHus u

Coziepkannie yueOHOro MaTepuaa
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HEpPaBEHCTBA C MapaMeTpaMu 3HakoMCTBO ¢ mapameTpoM. IIpocreiiine ypaBHeHHs, HepaBeHCTBa ¢ mapameTpoM. IIpocreitiue 2 1
CHCTEMBI C TApaMETPOM.
I'padmueckue MeToIbI pelieHus 38124 ¢ HapaMeTpaMu. 2 1
Tema 14.5 CocraBnenue u [IpakTHyeckue 3aHATHS
penienue npoQeccHoHaIbHbIX IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJIePAKaAHME (CoAepKAHME NPUKJIATHOT0 MOLYJIs) 2 2
3a/1a4 ¢ HOMOIIBIO YPABHEHHUI PerieHne TEKCTOBBIX 33124 NPO(ECCHOHAIBHOTO COJIepKaHHs
[TocTpoeHne MaTeMaTHYECKUX MOJIeJIeH peabHON CUTYallMU ¢ IOMOIIBIO YpaBHEHUH U HEPaBEHCTB. | 2 2
IIpuMeHeHNe ypaBHEHUI U HEPAaBEHCTB K PELICHUI0 MaTeMaTHUECKUX 3a7a4 U 3a7jad U3 pa3IMIHbIX 2 2
obJiacTeil HayKH M peaslbHOM KHU3HHU.
IIpumeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMAaTHYECKUX 3a]a4 U 3a]ad u3 2 2
pa3IMYHbIX 00JIacTel HAYKH U pealibHOM )KU3HH, HHTEPIPETAIHs OJTYyYSHHBIX PE3YJIbTATOB.
Tema 14.6 Pemenue 3anau. [IpakTHueckoe 3aHsATHE
VYpaBHeHMs U HEpaBEHCTBA OO611e METOABI peIlieHNs YpaBHECHUH. Y paBHEHUS M HEPaBEHCTBA C MOAYJIEM U C ITapaMeTpaMu 2 2
Koncynpramm 2
[Tpomexxyrounas arrecrauus (JK3aMeH) 6
Bcero: | 292

JnsxapakTepuCTUKHYPOBHIOCBOCHUYY€OHOTOMATEPHATAUCIIONB3YIOTCACIEIYIONNEe0003HaYeHUs Ha BBIOOP:
1. —03HaKOMUTENBHBII(ITOBTOPEHUE paHee N3YUEHHBIX 00BEKTOB, CBOMCTB);

2. —penpoayKTUBHBIN(BBITOIHEHUEAEATEIbHOCTUIIO00PA3IY, HHCTPYKIIMUUIIUIIOAPYKOBOICTBOM )

3. — MPOJIYKTUBHBIN (TUIAHUPOBAHNE M CAMOCTOSATEIBHOE BHITIOJHEHUE IEATEILHOCTH, PEIICHHE IPOOJIEMHBIX 337a4: KOHTPOJIBHBIE Pa0OTHI,
CaMOCTOsITeNIbHbIE paboTa, KypCcOoBbIe paOOTHhI (IIPOEKTHI))



3. YCJIOBUAPEAJIN3ALIUUITIPOT' PAMMBIINCHUIIJIMHBI
3.1. TpeGoBaHuUsI K MUHUMAJBLHOMY MaTepHAJIbHO-TEXHUYECKOMY 00ecneyeHn 0

Peanu3arus mporpaMMBbl TUCIIUIUIMHBI TpeOyeT Haauaus yaeOHOro kabuHeTra
MaTeMaTHKH.
O6opynoBanue yueOHOTOKaOHMHETA:
- TOCAIOYHBIE MECTa IO KOJTMYECTBY 00yUYaIONTNXCS;
- pabodee MeCTo MpernoaBaTels;
- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOHIA;
- KOMIUICKT 3JIEKTPOHHBIX BUEOMATEPUATIOB,;
- 3a/TaHMS 1711 KOHTPOJBHBIX PaboT;
- Mpo¢eCCHOHAITPHO OPUCHTUPOBAHHBIC 33 TaHMUS;
- MaTepHalbl IK3aMeHa.
TexHnuyeckue cpeacTBa0OyUEHUS:
- IEPCOHATBHBIN KOMITBIOTED C JTUIICH3UOHHBIM MMPOTPAMMHBIM 00€CIICUeHUEM;
- IIPOEKTOP € IKPAHOM.

3.2. Undopmannonnoe odecneyeHue 00yueHust

Ilepeyenp  pekoMeHAyeMbIX  y4eOHbIX  u3aaHuil, HHTepHeT-pecypcos,

JTOMOJTHUTETbHOU JIUTEPATYPBI
OCHOBHBIE HICTOYHUKH:
1. Maremaruka: anredpa U Hadajla MaTeMaTUYECKOro aHajau3a, reoMeTpusi. Anredpa u
HayaJia MaTemaTudeckoro ananusa 10-11 kmaccel (0a30BbI U YIIIyOJICHHBIA YPOBEHB) :
yueOnuk / I11. A. Anmumos, M. B. Tkauesa, H. E. ®enoposa [u ap.]. - 7-¢ uzn. - Mockaa :
[Ipoceemenue, 2022. - 464 c. - ISBN 978-5-09-099445-3. - Tekcr : anekTponHsbIil. - URL:
https://znanium.com/catalog/product/1927172 (nata oOpamenus: 13.06.2023). — Pexum
JOCTYTIA: IO TIOJIITHCKE.
JIoTIOTHUTETbHBIC UCTOYHHUKH:
1. JanasH, A. A. Maremaruka : yueOnuk / A. A. Jlamasa. — 3-e u31., Ucrp. ¥ 101, —
Mocksa : UTHOPA-M, 2023. — 544 c. — (Cpeanee npodeccuoHaibHOE 00pa30BaHUE). -
ISBN 978-5-16-012592-3. - Tekcr : anekTpoHHsIii. - URL:
https://znanium.com/catalog/product/1891827 (nara o6pamenus: 13.06.2023). — Pexum
JOCTYyTIA: IO TIOJIITHCKE.
2. Owmenbuenko, B. I1. Marematuka : yueonuk / B.I1. Omensuenko, H.B. Kapacenko.
— Mocksa : UTH®PA-M, 2023. — 349 ¢. — (Cpennee npodeccnoHaibHOe
obpasosanmne). — DOI 10.12737/1855784. - ISBN 978-5-16-017462-4. - Tekcr :
anekTponubii. - URL: https://znanium.com/catalog/product/1910544 (nata ob6pamieHus:
13.06.2023). — Pexxum AocTyma: 1Mo MoAMKUCKe.
3. Pacymnos, K. M. I'omonos, C. A. Maremaruka. JIuneiinas anredpa : yueOHo-
crpaBoyHoe nocodue / C. A. I'omonoB, K. M. Pacynos ; nox o6mi.pen. K. M. Pacynosa.
— Mocksa : ®OPYM : UHOPA-M, 2021. — 144 c. — (IIpodeccuonanbuoe
oOpazoBanue). - ISBN 978-5-91134-713-0. - Tekcr : anektponHsbIil. - URL:
https://znanium.com/catalog/product/1081982 (nara o6parmienus: 13.06.2023). — Pexum
JOCTYyTIA: TI0 TIOJIITHCKE.
4. Illumnosa, JI. 1. MaTemaruka : yueoHoe nocooue / JI.W. llunosa, A.E. Illunos. —
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Mocksa: UHOPA-M, 2020. — 238 c. — (Cpennee npodeccuoHalIbHOE 00pa30BaHUE). -
ISBN 978-5-16-014561-7. - Tekcr : anextpoHHsIi. - URL:
https://znanium.com/catalog/product/1127760 (nata o6pamenus: 13.06.2023). — Pexxum
JOCTYTIA: TIO TIOJIITHCKE.

5. FOxno, H. C. Maremaruka : yue6nuk / H. C. FOxno. — Mocksa : UHOPA-M, 2023.
— 204 c. — (Cpennee npodeccruonaabHoe odpasoBanue). — DOI 10.12737/1002604. -
ISBN 978-5-16-014744-4. - Tekcr : anekTpoHHbIA. - URL:
https://znanium.com/catalog/product/1906092 (nata oopamenus: 13.06.2023). — Pexxum
JOCTYTIA: IO TIOTIHCKE.
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4. KOHTPOJIBUOLEHKAPE3YJIbTATOBOCBOEHUAAUCIUITIINHBI

KOHTpOJII) N OHOCHKa pPC3YyJIbTATOB OCBOCHUA OUCHUILIIMHBI

OCYHICCTBIIACTCA

npernojaBaresieM B IPOIECCe MPOBEACHUS MPAKTHUECKUX 3aHITHH M J1a00paTOPHBIX
paboT, TECTHpPOBAHUS, a TaK € BBIOJHEHHUS OOYYaIOIMIMMUCS WHIUBHUIYAJTbHBIX
3aJJaHu M, IIPOEKTOB, UCCIICIOBAHUM.

Oo6masi/mpogeccuoHanbHASA

THun oeHOYHBIX

Pazpen/Tema .

KOMIIETEeHLHUSA MeponpusiTHii
OK 01. Beibupats criocoObt Temsr 1.1,1.2,1.3,1.4,15,1.6 TecTupoBanue
pelenus 3anay Tewms! 2.1, 2.2 VYeTHBII onpoc

pohecCuOHANBHOM NesTeIbHOCTH
MPUMEHUTEIBHO K Pa3JIMUYHBIM
KOHTEKCTaM

Temsr 3.1, 3.2,3.3,3.4,3.5
Tembr4.1,4.2,4.3,4.4

Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7
Tewmsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6

Temer 7.1,7.2,7.3,7.4

Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8,
8.9,8.10,8.11

Tems1 9.1,9.2,9.3,94,9.5,9.6,9.7, 9.8,
9.9,9.10,9.11

Temnr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6

Maremarnyeckuii TUKTAHT
NuauBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpencraBinenue
pe3yIbTaToOB
IPAKTUYECKUX padoT
3amuTa TBOPUYECKUX padoT
3amuTa UHIUBUAYATbHBIX
MIPOCKTOB

KonTponbnas padbora

Temser 11.1,11.2,11.3,11.4,11.5,11.6, Bremonnenue
11.7,11.8,11.9, 11.10, 11.11, 11.12, 11.13, | 3K3aMeHAIMOHHBIX
11.14,11.15, 11.16, 11.17 3aJaHuM
Temnr 12.1,12.2,12.3,12.4
Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6
Temnr 14.1, 14.2, 14.3, 14,4, 14.5, 14.6

OK 02. Ucnonws3oBath Temnr 1.1,1.2,1.3,14,1.5,1.6 TectupoBanue

COBPEMEHHBIE CPEJICTBA TOUCKA,
aHaJIM3a U UHTEPIIPETALUN
uH(popMaluu, 1
UH(POPMALIMOHHBIE TEXHOJIOTHH
JUISL BBITIOJTHEHUS 3a7a4
npodeccuoHaIbHOMN e TeTbHOCTH

Temsr 2.1, 2.2

Temnr 3.1,3.2,3.3,3.4,3.5
Tembr4.1,4.2,4.3,4.4

Temnr 5.1,5.2,5.3,5.4,5.5,5.6,5.7
Tewms1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6

Temwr 7.1,7.2,7.3,7.4

Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8,
8.9,8.10,8.11

Tembr 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10,9.11

Temnr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6
Temnr 11.1,11.2,11.3,11.4,11.5,11.6,
11.7,11.8,11.9,11.10, 11.11, 11.12, 11.13,
11.14,11.15, 11.16, 11.17

Temnr 12.1,12.2,12.3,12.4

Temnr 13.1, 13.2,13.3,13.4,13.5, 13.6
Temsr 14.1, 14.2, 14.3, 14.4, 14,5, 14.6

VYeTHBII onpoc
MaremaTtudeckuii JUKTAHT
NuauBunyanbHas
camocTosTenbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB
IPAKTUYECKUX padboT
3amuTa TBOPUYECKHUX paboT
3amuTa UHIUBUAYATBHBIX
MIPOEKTOB

KonTposabnas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuM
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OK 03. ImanupoBats u
peanu30BbIBaTh COOCTBEHHOE
npodeccroHaIbHOE U TMYHOCTHOE
pa3BUTHE, IPEANPHHUMATEIHCKYIO
JIeATEIILHOCTD B
npodeccnoHaabHOM chepe,
UCIIOJIb30BATh 3HAHUS T10
(MHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX )KU3HEHHBIX
CUTYalHsAx

Temsr 1.1,1.2,1.3,1.4,15,1.6

Temnr 2.1, 2.2

Temnr 3.1,3.2,3.3,3.4,3.5

Tembr 4.1,4.2,4.3,4.4

Temnr 5.1,5.2,5.3,5.4,5.5,5.6,5.7
Temn1 6.1, 6.2, 6.3,6.4,6.5, 6.6

Temwr 7.1,7.2,7.3,7.4

Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8,
8.9,8.10, 8.11

Tems1 9.1,9.2,9.3,9.4, 9.5, 9.6, 9.7, 9.8,
9.9,9.10,9.11

Temnr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6

TectupoBanue

VYcTHBIT onpoc
Maremarnyeckuii TUKTaHT
NupuBunyanbHas
caMmocTosTeNnbHas paboTa
IIpencraBinenue
pe3yabTaToOB
IPAKTUYECKUX padoT
3amura TBOpUECKUX padoT
3amuTa UHIMBUYaIbHBIX
IPOEKTOB

KonTposnbnas padora

Temer 11.1,11.2,11.3,11.4,11.5,11.6, Bremonnenue
11.7,11.8,11.9, 11.10, 11.11, 11.12, 11.13, | 3K3aMeHAIHOHHBIX
11.14,11.15, 11.16, 11.17 3aJaHuM
Temsr 12.1,12.2,12.3,12.4
Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6
Temsr 14.1, 14.2, 14.3, 144, 14.5, 14.6

OK 04. 3ddextuBHO Temnr 1.1,1.2,1.3,14,1.5,1.6 TecTupoBanue

B3aMMOJIEMCTBOBATh U paboTaTh B
KOJIJIEKTHBE U KOMaH/1e

Temnr 2.1, 2.2

Temsr 3.1,3.2,3.3,3.4,3.5
Tembr4.1,4.2,4.3,4.4

Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7
Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6

Temer 7.1,7.2,7.3,7.4

Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8,
8.9,8.10,8.11

Temsr 9.1,9.2,9.3,94,9.5,9.6,9.7, 9.8,
9.9,9.10,9.11

Temnr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6
Temnr 11.1,11.2,11.3,11.4,11.5, 11.6,
11.7,11.8,11.9,11.10, 11.11, 11.12, 11.13,
11.14,11.15, 11.16, 11.17

Temnr 12.1,12.2,12.3,12.4

Temnr 13.1, 13.2,13.3,13.4,13.5, 13.6
Temnr 14.1, 14.2, 14.3, 14,4, 14.5, 14.6

VYeTHBII onpoc
MaremaTtudeckuii JUKTAHT
NuauBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpencraBinenue
pEe3ynbTaTOB
IPAKTUYECKUX padoT
3amuTa TBOPUYECKHUX paboT
3amuTa UHIUBUIYATBHBIX
IIPOEKTOB

KonTponbnas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJlaHuN
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OK 05. OcymiecTBiATh yCTHYIO U
NUCbMEHHYIO KOMMYHMKAIMIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yuetrom
0COOEHHOCTEH COLMANbHOTO U
KYJIbTYPHOT'O KOHTEKCTa

Temer 1.1,1.2,1.3,14,1.5,1.6

Temnr 2.1, 2.2

Temnr 3.1,3.2,3.3,3.4,3.5

Tembr 4.1,4.2,4.3,4.4

Temnr 5.1,5.2,5.3,5.4,5.5,5.6,5.7
Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6

Temwr 7.1,7.2,7.3,7.4

Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8,
8.9,8.10, 8.11

Temnr 9.1,9.2,9.3,94,9.5,9.6,9.7, 9.8,

TectupoBanue

VYcTHBIT onpoc
Maremarnyeckuii TUKTaHT
NupuBunyanbHas
caMOCTOsATeNIbHAas paboTa
IIpencraBinenue
pe3yJIbTaToOB
IPAKTUYECKUX padoT
3amuTa TBOPYECKUX paboT
3amuTa UHIMBUAYATbHBIX

9.9,9.10, 9.11 MIPOCKTOB
Temnr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 KontponbHas padora
Temer 11.1,11.2,11.3,11.4,11.5,11.6, Bremonnenue
11.7,11.8,11.9, 11.10, 11.11, 11.12, 11.13, | 3K3aMeHAIHOHHBIX
11.14,11.15, 11.16, 11.17 3aJaHuM
Temnr 12.1,12.2,12.3,12.4
Temsr 13.1, 13.2, 13.3,13.4, 13.5, 13.6
Temnr 14.1, 14.2, 14.3, 14,4, 14.5, 14.6

OK 06. IIposaBisaTh rpaxxaaHCKO- Temnr 1.1,1.2,1.3,14,1.5,1.6 TectupoBanue

MaTPUOTHYCCKYIO TTO3UITHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
MOBEJCHUE HA OCHOBE
TPaJULIUOHHBIX
00IIIeYeIIOBEYCCKUX LICHHOCTEH, B
TOM YHCJIE C YIETOM
FapMOHI/I3aIII/II/I
MEKHAI[HOHATbHBIX U
MC)erJ'II/IFI/IO?;HI)IX OTHOHICHHfI,
MPUMEHSTh CTaHAAPTHI
AHTUKOPPYINLHUOHHOIO OBEACHUSA

Temnr 2.1, 2.2

Temsr 3.1,3.2,3.3,3.4,3.5
Tembr4.1,4.2,4.3,4.4

Temnr 5.1,5.2,5.3,54,5.5,5.6,5.7
Tewmsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6

Temer 7.1,7.2,7.3,7.4

Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8,
8.9,8.10,8.11

Temsr 9.1,9.2,9.3,94,9.5,9.6,9.7, 9.8,
9.9,9.10,9.11

Temnr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6
Temsr 11.1,11.2,11.3, 11.4, 11.5, 11.6,
11.7,11.8,11.9,11.10, 11.11, 11.12, 11.13,
11.14,11.15, 11.16, 11.17

Temsr 12.1,12.2,12.3,12.4

Temsr 13.1, 13.2, 13.3,13.4, 13.5, 13.6
Temsr 14.1, 14.2, 14.3, 144, 14.5, 14.6

VYeTHBII onpoc
MaremaTtudeckuii JUKTaHT
NuauBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpencraBinenue
pEe3ynbTaTOB
IPAKTUYECKUX padoT
3amuTa TBOPUYECKHUX paboT
3amuTa UHIUBUIYATBHBIX
IIPOEKTOB

KonTponbnas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJlaHuN
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OK 07. ConeticTBOBaThH
COXPAHEHUIO OKPYXKAIOIICH

Cpelbl, pecypcocOepeKeHHIO,
MPUMEHSTH 3HaHUs1 00 U3MEHEHUU

KJIMMaTa, IIpUHIUIIbL

OepexIINBOro IPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAIUSIX

Temer 1.1,1.2,1.3,14,1.5,1.6

Temnr 2.1, 2.2

Temnr 3.1,3.2,3.3,3.4,3.5

Tembr 4.1,4.2,4.3,4.4

Temnr 5.1,5.2,5.3,5.4,5.5,5.6, 5.7
Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6

Temwr 7.1,7.2,7.3,7.4

Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8,
8.9,8.10, 8.11

Temnr 9.1,9.2,9.3,94,9.5,9.6,9.7, 9.8,
9.9,9.10,9.11

Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6

TectupoBanue

VYcTHBIT onpoc
Maremarnyeckuii TUKTAHT
NupuBunyanbHas
caMmocTosTeNnbHas paboTa
IIpencraBinenue
pe3yabTaToOB
IPAKTUYECKUX padoT
3amura TBOpUECKUX padoT
3amuTa UHIMBUYaIbHBIX
IPOEKTOB

KonTtponpHas pabora

Temsr 11.1,11.2, 11.3, 11.4, 11.5, 11.6, Brmoninenue
11.7,11.8,11.9, 11.10, 11.11, 11.12, 11.13, | 3K3aMeHAIHOHHBIX
11.14,11.15, 11.16, 11.17 3aJaHuM
Temsr 12.1, 12.2,12.3, 12.4
Temsr 13.1, 13.2, 13.3,13.4, 13.5, 13.6
Temsr 14.1, 14.2, 14.3, 14.4, 14.5, 14.6
Temsrl.3, 6.5, 7.3 [IpencraBnenue
K 1.1 pe3yJIbTaTOB
MPaKTUYECKUX padboT
Temp15.6, 8.7, 9.10, 10.5, 11.7, 11.10 [IpencraBnenue
K 1.2 pe3yJIbTaTOB
MPaKTUYECKUX padboT
Temn112.2,13.3, 13.6 [IpencraBnenue
[IK 3.1 pEe3ynbTaTOB
IPAKTUYECKHUX paboT
Tema 14.5 [IpencraBnenue
IIK 3.6 pe3yabTaToOB
MPAKTHYECKHUX paboT
Tema 14.5 [IpencraBnenue
[IK 3.8 pe3yJIbTaTOB

IPAKTUYECKUX paboT
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