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1. O0mas XapaKTepUCTHKA NPUMEPHOH padouei
nporpaMmmsbl  0011€00pa3oBaTeJIbHOM TUCUUILIMHBI

Oo6meoOpa3zoBarenbHas aucnumumHa I1/[.01 Marematuka — sBasercs
o0si3aTeNIbHOM  4YacThio  00IIe00pa3oBaTEIBLHOIO  IHMKJIAa  00pa3oBaTelbHOU
nporpamMmMmbl B cootBerctBHH ¢ PI'OC CIIO mo 23.02.08 CrpouTenscTBO
JKEJE3HBIX JOPOT, ITYTh U ITyTEBOE XO3SIMCTBO

1.2. llesn ¥ muIaHUpyeMble Pe3yJIbTaThl 0CBOEHUSI TUCIUNINHBI:

1.2.1. e 1uCHUANJIMHBI ;

Conepxanune mporpamMmbl oOmieodpazoBarensHol  muctnuminabl  [1]1.01
MaremaTuka  HampaBJI€HO Ha JOCTIDKCHHE pE3YJIbTaTOB €€ U3Y4YEHUs B
coorBercTBUM ¢ TpedoBanusiMu PI'OC COO c¢ yuerom mnpodeccroHambHOU
HarnpasienHoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJibTATbI OCBOEHHSI 001Ie00pa30BaTeJIbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHWe IUCUUIUIMHA HMMEET Npu (OPMUPOBAHUM U PA3BUTUU
OOIIUX KOMIETEHIUN U MPO(HEeCCUOHAIBHBIX KOMIETEHIIUM.



Kon u naumenoBanmne ¢gopMupyeMbIx
KOMIIeTEeHIH I

OK 01. Bri6upats criocoObl pereHus
3aa4 MpoQeccuoHAIbHON
JEATEeNIbHOCTU TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

[Inanupyemble pe3y/bTaTbl 0CBOEHHUS JUCHUILINHBI

Oo6muel

B yacTu TpyA0BOIro BOCIMTAHUS:

- TOTOBHOCTb K TPYZly, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0TI00HE;

- TOTOBHOCTb K aKTUBHOM JIESITEIbHOCTH
TEXHOJIOTMYECKON 1 COIMAJIbHOM HaNpaBJICHHOCTH,
CIOCOOHOCTh HHUITMUPOBATh, INIAHUPOBATDH U
CaMOCTOSTEIIPHO BBITMOJHATH TaKYIO JACATEILHOCTD;
- HHTEpeC K pa3InuHbIM cdepaM mpodeccHoHaIbHON
eI TSIHbHOCTH,

OBiajeHue yHUBEPCAJIbHbIMH YU4eOHBIMH
NMO3HABATEJIbHBIMHM JIEHCTBUSIMHU:

a) 0a30BbIe JJOTHYECKHE JeHCTBHS:

- CaMOCTOSITEITLHO (POPMYITHPOBATH U
aKTyalu3UpOBaTh MPOOIIEMY, paccCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK WU
OCHOBAHHUS JJIsI CPAaBHEHMSI, KJIaCCU(DUKAIIH
00001IeHHS;

- OMIPEICIIATH LENN JAeATETLHOCTH, 3a/1aBaTh
napaMeTpbl U KpUTEPUU UX JIOCTUKECHUS;

- BBISIBJIATh 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B
paccMaTpUBaEeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B 1€ TEILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEJISIM, OLICHUBATh PUCKHU
MOCTIEICTBUI AEATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIIEN0BATEIbCKUE TeHCTBUA:

- BJIaJICTh HaBBIKAMH Y4EOHO-HUCCIIEIOBATEIHCKON 1
MIPOCKTHOM ESITEIbHOCTH, HABBIKAMH Pa3pEeIICHUS

JucuunimHapHble2

-BJIaJIETh METOJJAMHU JJOKA3aTENIbCTB, aJITOPUTMAMU
penieHus 3a1a4; yMeHue GopMyIHpOBaTh
OTIpe/ICIICHUS, AKCUOMBI ¥ TEOPEMBI, IPUMCHSITh
UX, IPOBOAUTD JJOKA3aTEIbHbBIE PACCYKIACHHUS B
XO0JI€ pEeIICHUs 3a/1a4;

- YMETh ONEPUPOBATH MOHATUSIMU: CTETICHb YHCIIA,
Jorapu@m YuCiIa; YMEHHUE BBITIOTHAITh
BBIYHMCIICHHE 3HAYCHUH U TIPeoOpa3oBaHus
BBIPQKCHHUH CO CTEIICHSIMH U JIorapudmMamu,
npeoOpa3oBaHus JPOOHO-PALIMOHATBEHBIX
BBIPAKCHMUIA;

- YMETh ONEPUPOBATH MOHATUSIMHU:
palnroHaIbHbIC, UPPAIIMOHATILHEIC,
MoKa3aTesbHbIe, CTETICHHBIE, JorapuMUUIecKue,
TPUTOHOMETPUYCCKHE YPAaBHEHHUS U HEPABCHCTBA,
HX CHCTEMBI,

- YMETh ONIEPUPOBATH MOHATHAMU: (PYHKIIHS,
HenpepbIBHAST PYHKIINSA, TPOU3BOIHAS,
nepBooOpasHasi, ONpeeICHHBI HHTErPAT; YMETh
HAXOJUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIIUM,
WCIIONB3Ys CIIPABOYHBIE MaTEPHAIIBI; UCCIIEI0BATh
B MIPOCTEUIIINX CITydasx GyHKIMH Ha
MOHOTOHHOCTbh, HAXOJNUTh HAHOOJIBIIIHE U
HAaUMEHBIIINE 3HAUYEHUS (QYHKIIHIA; CTPOUTH
rpauKi MHOTOYJICHOB C UCTIOJIb30BaHUEM
amnmapaTta MaTeMaTHYECKOI0 aHaJIN3a; IPUMEHSATh
MIPOM3BOHYIO TIPH PEIICHUY 3a]1a4 Ha JBM)KCHHE;
penaTh NPaKTHKO-OPUEHTUPOBAHHBIC 33/1a4U HA
HauOObIINE U HAMMEHBIINE 3HAUCHMS, Ha
HaXO0JICHUE MyTH, CKOPOCTH U YCKOPEHUS,

1 YKasbiBatloTca popMmnpyemble IMYHOCTHbIE U MeTanpeameTHble pesynbTaTtbl M3 PrOC COO (B nocnegHen peaakumnm ot 12.08.2022) B oTrnaronbHou popme
2 AncumnaunHapHble (NpegMeTHbIe) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C UX NOAHbIM nepedyHem Bo ®rOC COO (B nocneaHen peaakumm ot 12.08.2022)



npobiuewm;
- BBISIBIISITH TIPHYMHHO-CJIC/ICTBEHHBIC CBSI3H
aKTyallu3UpOBaTh 3a1a4y, BbIIBUIaTh TUIIOTE3Y €€

pEeICHMA, HAXOAUTh apIrYMCHTBLI JJIA 10KAa3aTCIIbCTBA

CBOUX YTBEpXKJICHHH, 3a7aBaTh [TapaMeTPhl U
KPUTEPUHU PEILECHUS;

- aHAJIN3UPOBATH ITOJYYEHHBIE B XOJ€ PELICHHUS
3a/1a4M pe3yJIbTaThl, KPUTUYECKH OLICHUBATh X
JOCTOBEPHOCTD, IIPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

- YMETb [IEPEHOCUTH 3HAHUS B II03HABATEIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEIEATEIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIJIBUT'aTh HOBBIE UJIEH, ITPEIaraThb
OpPUTMHAJIbHBIE NTOIXO/Ibl U PEILEHUS;

- CITOCOOHOCTH MUX HCIIOJIb30BAHUS B
MO03HABATEIFHOM U COIUAILHON TIPAKTUKE

- YMETh ONEPUPOBATH MOHATUAMU: PAllIOHAIbHAS
dbyHKIMS, TOKa3aTeabHas (PyHKIMS, CTeTICHHAs
¢bynkuus, norapudmudeckas GyHKIus,
TPUTOHOMETpUYECKUE (DYHKIIMH, OOpaTHBIC
(GyHKUIMU; YMEHHE CTPOUTH TPapUKU U3YyISHHBIX
(hYHKIIMHA, UCTIONB30BaTh TPAPUKH MTPU U3YICHUH
MIPOIIECCOB M 3aBUCUMOCTEH, MPH PELICHUH 3a1a4
U3 IpyTUx y4eOHbIX MPEeIMETOB U 33/1a4 U3
peanbHOMN JKHU3HH, BBIpaXaTh (opMyIamMu
3aBHUCHUMOCTHU MEX]y BETMUUHAMU;

- YMETh pelIaTh TEKCTOBBIE 331a4l Pa3HBIX THUIIOB
(B TOM 4ucie Ha MPOLEHTHI, AOJIH U YacTH, Ha
JBIDKEHHE, pab0Ty, CTOMMOCTH TOBAPOB U YCIIYT,
HAJIOTH, 3a/1a4¥ U3 00JIaCTH YIPaBICHUS
JUYHBIMU al CEMEHHBIMH (PUHAHCAMN);
COCTaBIISITh BBIPQXKCHUS, YPAaBHEHUS, U
HEPaBEHCTBA U UX CHCTEMBI IO YCJIOBHUIO 3a]1a4H,
UCCIIEeIOBaTh MOJYYEHHOE PEIICHHE U OLICHUBATh
MIPaBIONIOI00HOCTD PE3YJIbTATOB;

- YMETh ONEPUPOBATH MOHATHIMU: CpEIHEE
apupMeTHIeCKOe, MeTnaHa, HanOoJIbIIee 1
HauMEHbLIIee 3HAaYCHHUs, pa3Max, AUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO HA00Pa;
YMETb U3BJIEKATh, UHTEPIIPETUPOBATh
WHPOPMAIIHIO, TIPEACTABICHHYIO B TaOJIHIIaX, HA
auarpammax, rpadukax, OTpaskKarolrylo CBOHCTBA
peasbHBIX MPOIECCOB U SIBJICHHIA; TPEICTABIATH
MH(GOPMAIIHIO ¢ TOMOIIBIO TAOIUI] ¥ TUATPaMM;
UCCIIeI0BaTh CTATUCTUUECKHE JJaHHbBIE, B TOM
qHcIe ¢ IPUMEHEHUEM IpapUuecKuX METO/I0B U
AIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH MOHATUSAMMU: CIIyYalHbIN
OTIBIT U CITy4ailHOe COOBITHE, BEPOSATHOCTh
CJIy4aitHOTO COOBITHSI; YMEHUE BHIYHCIISATD
BEPOSITHOCTH C UCIIOJIb30BAHUEM I'paUueCcKuX



METOIOB; IPUMEHSATH (POPMYJIbI CIIOKEHUS U
YMHOKEHHUS BEpOATHOCTEH, KOMOMHATOPHBIE
(bakThl 1 GOPMYIIBI IIPU PELLICHUHU 3a]1a4;
OLICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA;
3HaKOMCTBO CO CIIy4aiHbIMU BETHYUHAMU;
yYMEHHE NPUBOJUTH IIPHMEPEI

MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B
HPUPOIHBIX U OOIECTBEHHBIX SBICHUSX;

- YMETh ONEPUPOBATH MOHATUAMU: TOUKA, IPIMas,
IUTOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBINA yTOII,
CKPEIIMBAIOIINECS MPSIMBIE, TAPATUICTBHOCTD U
NEePIEeHUKYIISIPHOCTD MPSIMBIX U THIOCKOCTEH,
YroJl MeKAY MPSMBIMH, YTOJI MEXIY TPSAMOM U
TUTOCKOCTBIO, YTOJI MEXITy TNIOCKOCTSIMH,
paccTostHie OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEKIY MPSIMBIMHU, PACCTOSTHIE MEKITY
TUIOCKOCTSIMHU; YMEHHE UCTIOIB30BaTh MPH
PCILICHNY 3324 U3y4YeHHbIC (PaKThl U TEOPEMBI
TUTAHUMETPUH;, YMEHHE OLIEHUBATH Pa3Mephl
00BEKTOB OKPYKAIOIIEr0 MUPA;

- YMETh ONEPUPOBATH MOHITUAMHU: MHOTOT DAaHHUK,
ceueHre MHOTOrpaHHMKa, Ky0, mapaiienenune,
npu3Ma, Tupamuaa, purypa u moBepxXHOCTh
BpalLEeHUs], WINHAP, KOHYC, 1ap, cgepa, CeUeHus
(Gurypsl BpalleHusi, IOCKOCTb, KaCatolascs
cdepsl, HUINHAPA, KOHYCa, TUIOIAIb
MTOBEPXHOCTH TTMPAMHU/IBI, TIPU3MBI, KOHYCA,
HWIMHIIPA, II0maab cepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO HapaJuIesenunesa, TMPaMusIbl,
MPU3MBI, HWINHAPA, KOHYCA, [1apa; YMEHHE
n300pakaTh MHOTOI'PAaHHUKH U TIOBEPXHOCTH
BpAILCHHS, UX CEYEHUS OT PYKH, C IOMOIIIBIO
YEePTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX
CpEZCTB; YMEHHUE Paclo3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE: YMEHUE PAcIIO3HABATh



MIPaBUJIbHbIE MHOTOTPAHHUKHY;

- YMETh OIIEPUPOBATh MOHATUAMU: IBUKECHHE B
IIPOCTPAHCTBE, MOAOOHBIE (PUTYpHI B
IIPOCTPAHCTBE; UCIIOJIb30BaTh OTHOIIEHUE
TUIOMIA/ICH MTOBEPXHOCTEN U 00BEMOB TTOTI0OHBIX
(Guryp npu pemieHuy 3a1a4: yMeTb BBIUUCIIATh
re€OMETPUYECKHE BEJIMUNHBI (1JIMHA, Yo,
1011131, 00bEM, TIJIOIIAIh TOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (POPMYITBI U METOIBI;

- YMETh ONEPUPOBATH MOHITUAMMU:
IPSIMOYTOJIbHAs CHUCTEMA KOOP/IHHAT,
KOOPJAMHATBI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIIPHOE IPOU3BEICHUE, YTOJI MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOPA Ha YKCII0: HAXOJUTh C TOMOLIBIO
U3YyYEHHBIX (POPMYJT KOOPJUHATHI CEPETUHbI
OTpEe3Ka, PaCCTOSTHUE MEKIY ABYMS TOUKAMM:

- YMETb BBIOMPATh MOAXOAINN U3yUEeHHBIH
METOJI JUIs PEIlIeHNUs 3a]]a4ui, paclio3HaBaTh
MaTeMaTuieckue (pakThl 1 MaTeMaTHYeCKHUe
MOJIENU B IPUPOHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOAUTD
MPUMEPbl MATEMAaTUYECKUX OTKPBITHIH
POCCUICKON U MUPOBOW MaTeMAaTUYECKOU HAYKHU.
- YMETb ONEPUPOBATH MOHATHSIMU: OINIpEIEeTICHHE,
aKcuoma, TeopeMa, ClIEACTBHE, CBOMCTBO,
MpHU3HAK, J0Ka3aTeIbCTBO, PABHOCUJIbHBIE
(bopMynUpOBKH; yMEHUE POPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHHUE,
MIPUBOJIUTH MIPUMEPHI U KOHTPIIPUMEPHI,
UCIOJIb30BaTh METOJl MATEMAaTHUECKON MHIYKIIUH;
IIPOBOAMTD JOKA3aTEIbHbBIE PACCYKIACHUS PU
pEeILIeHNH 3a]1a4, OL€HUBATh JIOTUYECKYIO
IIPaBUIILHOCTb PACCYXICHUM;

- YMETb OIIEPUPOBATh MOHATUIAMHU: MHOXKECTBO,



MOJIMHO’KECTBO, OTMIEPAIIMH HAJ MHOKECTBAMU;
YMEHHE HUCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBI anmnapar st OMUCAHUS
peaNbHbIX IPOLIECCOB U SBJICHUN NPU PEILICHUN
3a/1a4, B TOM YHUCJIE U3 IPYTUX yUEOHBIX
MPEeIMETOB;

- YMETh ONIEPUPOBATH MOHATHIMU: Tpad, CBIZHBIHA
rpad, nepeBo, MUK, rpad Ha MIOCKOCTH; YMEHUE
3aaBaTh U OMUCHIBATH Ipadbl

Pa3IMYHBIMH CTIOCOOAMU; UCITOIH30BATh Tpadbl
MIPY PEIICHUH 33]1aY;

- YMETh CBOOOTHO ONIEPUPOBATH MOHITHIMHU:
coueTaHHe, MePECTAHOBKA, YHCIIO COUCTAHHH,
YHCIIO MEPECTAaHOBOK; OMHOM

HeloToHa; ymMeHUE MPUMEHSATH KOMOMHATOPHBIC
(baKThbl U pacCcyXIeHHUs Ul pellieHus 3a1ay;
-YMETh ONEPUPOBATH MOHATUSAMU: HATypaITbHOE
YHCII0, LIEJI0€ YHCII0, OCTATOK M0 MOAYIIIO,
paIMoHaILHOE YHCII0, UPPAIMOHAEHOE YHCIIO,
MHO’KECTBa HaTYPaJbHBIX, IEIBIX,
paIMoOHAIBHBIX, TEHCTBUTEILHBIX YHCEI; YMEHUE
MCIOJIb30BaTh MPU3HAKHU JIEITUMOCTH,
HAaUMEHBIIUH OOLIUN JEIUTEIb U HaUMEHbIIIEE
o01iee KpaTHOE, aNrOpUT™M EBKIINAA MIpH pelieHnn
3aJ1a4; 3HAKOMCTRBO C Pa3IMIYHBIMU
MO3UIIUOHHBIMH CHCTEMaMU CUUCIICHHUS,

- YMETh CBOOOTHO ONICPUPOBATH MTOHITHIMH:
CTETICHb C IEJIBIM T0Ka3aTelieM, KOPEeHb
HATYpaJIbHOH CTEINEHH, CTENIEHb C PallMOHAIbHBIM
MOKa3aTeseM, CTENEHb C JeHCTBUTENbHBIM
(BElIECTBEHHBIM) MOKa3aTelieM, Jorapudm ducia,
CUHYC, KOCHHYC M TAHT€HC IMPOU3BOJILHOTO YUCIIA;
- YMETb ONEPUPOBATH MOHATHSIMU: TOXKIECTBO,
TOXKJIECTBEHHOE MTPeo0pa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YpaBHEHUIN 1 HEPABEHCTB,



PaBHOCWJIBHOCTh YpaBHEHUI, HEPaBEHCTB U
CHCTEM, palliOHAJIbHbIE, UPPALIUOHAJIBHBIE,
noKa3aTeJbHbIe, CTETNIeHHBIEe, JIorapudMudeckue,
TPUTOHOMETPUUYECKUE YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI; yMEHHE peliaTh YpaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C IOMOUIBIO Pa3INYHbIX
MIPUEMOB; peliaTh ypaBHEHMS, HEpAaBEHCTBA U
CHCTEMBI C TapaMeTPOM; IPUMEHATh YPaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JJIsl PELICHUS
MaTeMaTHYECKUX 3a]a4 U 3a/1a4

-yMeTb CBOOOJIHO OTIEPUPOBATH OHATHSIMH:
rpaduk QyHKIMH, 0OpaTHAsS QYHKIINSA,
KOMIO3UIUS (QYHKIUHA, TUHEHHAsS QyHKITHS,
KBaJpaTu4Has QYHKIUS, CTeNIeHHas QYHKIHA C
EJIBIM TTOKa3aTeNIeM, TPUTOHOMETPUIECKHE
¢GbyHKLIMHU, 00paTHBIE TPUTOHOMETPUYECKHE
(GyHKINY, TTIOKa3aTeNbHAs U JOTapupMIIecKas
(GYHKIMH; YMEHUE CTPOUTH IpaduKu PyHKIHHA,
BBITIOJIHATH MPe00pazoBaHust rpaduKoB PyHKITHIA;
YMEHHUE UCIIOIb30BaTh I'paduKu PYHKIUH 15t
M3YUYEHHUSI TIPOIIECCOB M 3aBUCUMOCTEH TIPH
pelIeHNH 3a1a4 U3 APYTUX YUeOHBIX IPEIMETOB U
U3 peaJbHOH KU3HU; BRIPAXKATh (POPMYITaMH
3aBHCUMOCTH MEX/1y BEIMUNHAMU;

YMEHHE CBOOOTHO OIEPUPOBATH MOHATHIMU:
YETHOCTh (PYHKLIUH, IEPUOAUIHOCTD (DYHKIUH,
OTPaHUYEHHOCTh (PYHKITH, MOHOTOHHOCTb
GbyHKUIMY, SKCTpeMyM (QYHKIMH, HAUOOJIbIIEe U
HauMEHblIee 3HaYeHUs (PYHKIUHN HA IIPOMEKYTKE;
yMEHHE MPOBOJIUTh UCCIIEI0BaHNE (PYHKIINY;
YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku
(GyHKUMH 715 pelieHus] ypaBHEHHM, HEpaBEHCTB U
3aja4 ¢ napameTpaMu; u300paxarb Ha
KOOPJAMHATHOM IIJIOCKOCTH MHOYKECTBA PEIICHUI
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;



- YMETh CBOOOJIHO ONEPUPOBATH MOHATUAMMU:
MOCJIEI0BATENLHOCTD, apudmeTnyeckas
nporpeccus, reoMeTpudecKast Iporpeccus,
OeCKOHEYHO YOBIBAOIIAsl TEOMETPUIECKas
MIpOTpeccHs; yMEHHUE 3a/1aBaTh
MOCJIEIOBATENILHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYpPpPEHTHBIX (HOpPMYIT;

- YMETb ONEPUPOBATH MOHATUSIMU:
HETPEPHIBHOCTH (PYHKIMH, aCUMIITOTHI Tpaduka
GbyHKIMH, TIepBasi ¥ BTOpasi MPOU3BOIHAS
(GyHKINHU, TeOMETPUIECKUN U (PU3HUECKUIT CMBICTT
MIPOU3BOIHOM, IEPBOOOpA3Has, ONpeAeTICHHBIN
WHTETPaJ; YMEHUE HAXOUTh

acCUMNTOTHI Tpaduka QyHKINUN; YMEHHE
BBIYUCIISATH IPOU3BOAHBIE CYMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIUU (DYHKIHI, HAXOUTh
ypaBHEHHE KacaTeJIbHOU K TpapuKy (yHKIIHH;
YMEHHE UCIOJIb30BaTh TPOU3BOIHYIO IS
MCCIIeIOBaHMs (DYHKITHIHA, JJIs1 HAXOXKICHUS
HAWTYYIIETO PEIICHUS B MPUKIATHBIX, B TOM
YHCIIe COIMAIbHO-YKOHOMUYECKUX U (PU3NICCKHUX
3aaydax, JAJIs ONpeaesieHUs] CKOPOCTH U
YCKOPEHUST; HAXOAUTh IUIOMIAIN U 00beMBbI (GUTYP
C TMIOMOIIBIO UHTETpajia; MPUBOJUTH IPUMEPHI
MaTEeMaTHIECKOTO MOJICTTMPOBAHUS C TIOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHHIA,

- YMETh ONIEPUPOBATH MOHITHAMHU: KOMIDIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA,
MOJYJIb U a@pTyMEHT KOMIUIEKCHOI0 YKciia, popma
3aIMCH KOMIUIEKCHBIX Yncell (TeoMeTprudecKas,
TPUTOHOMETPUYECKas U alredpandeckas); yMeTh
MIPOU3BOJIUTH apU(PMETHUECKHE ACHCTBUS C
KOMIUIEKCHBIMU YHCIIAMU; IPUBOAUTH IPUMEPHI
MCTIOJIb30BaHUS KOMITJICKCHBIX YHCET;

- YMETb CBOOOTHO ONEPUPOBATH MOHITHSIMHU:
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cpenHee apupMeTHIECKOe, MeuaHa, Hauboblee
Y HaMMEHbIIIEE 3HaYCHMs, pa3Max, JUCIIEpCHs,
CTaH/IapTHOE OTKJIOHEHUE ISl OLTUCAHMS
YMCJIOBBIX TaHHBIX; YMEHHE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCIIE C
IIPUMEHEHHEM I'papUeCKuX METOJI0B U
AJIEKTPOHHBIX CPEJICTB; rpapUUECKH UCCIIEI0BATh
COBMECTHbIE HAOJIIOJICHHS C TIOMOLIBIO THarpamMm
paccenBaHus U JIMHEWHOU PETPECCHY;

- YMETh HAXOUTh BEPOSATHOCTH COOBITHI C
UCTIOJIb30BaHUEM IpapUIECKIX METOJIOB,;
MPUMEHSTDH JUI peleHus 3a71a4 GOpMyIIbl
CJIO’KEHUS] U YMHOKEHHSI BEPOSTHOCTEH, hopMyy
MIOJTHOM BepOSITHOCTH, popmyiny bepryn,
KoMOUHATOpHBIE (HaKThI U (HOPMYITBI; OLIEHUBATD
BEPOSATHOCTH peasibHbIX COOBITUH; YMEHHE
OTIEpUPOBAThH MOHATUSAMU: CIIy4aiiHasi BEIMUMHA,
pacnpeeeHie BEpOATHOCTEH, MaTEMATHIECKOE
OKUJaHHE, JUCIEPCUsl U CTaHAApTHOE
OTKJIOHEHHE CTy4aifHOW BEJIMUMHBI, QYHKIIUN
pacnpeesneHns U INIOTHOCTU PaBHOMEPHOTO,
II0KAa3aTeJIbHOI0 U HOPMAJIBHOIO PACIIPENEICHU;
YMEHHE HUCII0JIb30BAaTh CBOMCTBA U3yUYEHHBIX
pacnpeneneHuii 1Jis peleHus 3a1a4; 3HaKOMCTBO
C TIOHATHUSAMU: 3aKOH OOJIBIIUX YUCEII, METO/IBI
BBIOOPOYHBIX UCCIIEZIOBAHUI; YMEHUE PUBOIUTD
MIPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YKCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETb CBOOOJHO ONEPUPOBATH MOHITUAMHU:
TOYKa, IIpsiMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yroJj, IBYTPaHHBIN yro,
TPEXTPAHHBIN YToJI, IEpEeceKaroecs,
IIapaAJIJICIIBHBIE U CKPELIMBAIOIINECS MIPSIMBIE,
NapajlyIeNIbBHOCTh U NEPIEHIUKYISAPHOCTD IPSIMBIX
U IUNIOCKOCTEH, YTroJl MEX1Y NPSIMBIMH, YTOJI
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MEXy IPSAMOI U TIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMHU; YMEHHE UCIIO0JIb30BaTh IIPH
pelIeHNH 3a1a4 U3y4eHHbIE (DAKThI U TEOPEMBI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mephl
00BEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE
OIIepPUPOBATH MOHATUAMU: MHOTOTPaHHUK,
CeueHNe MHOTOIpaHHHKA, TPABUIIHHBIN
MHOTOI'paHHUK, IpU3Ma, NupamMuia, purypa u
MOBEPXHOCTh BPALICHHUs, IIMIIUH]IP, KOHYC, 11ap,
cdepa, pazBepTKa IOBEPXHOCTHU, CEYEHUsI KOHYCa
Y [IUJIMHIPA, TTapajiebHbIe OCH M OCHOBAHHUIO,
ceueHue 11apa, MI0CKOCTh, Kacaromasics chepsl,
WINHPA, KOHYCa; YMEHHE CTPOUThH CEUEHHUE
MHOT'OI'paHHHKa, N300pakaTh MHOTOTPAHHUKH,
(bUrypsI U TOBEPXHOCTH BPAILIEHHS, UX CEYCHUS, B
TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TIPUMEHSATH CBOWCTBA T€OMETPUIECKIX
¢buryp, caMocTosTeNTHHO (POPMYIINPOBATH
OTIpeIeIIeHUS] H3y9aeMbIX (PUTyp, BBIIBUTAThH
TUIIOTE3bl O CBOWCTBAX U MPU3HAKaX
reOMEeTpUIeCcKUX (puryp, 000CHOBBIBATH WIIH
OIpOBEpraTh UX; YMEHUE MPOBOAUTH
KJaccuuKanuoo GUryp mo pas3imuHbIM
MPU3HAKaM, BBIIOJIHATH HEOOXOAUMBIE
JOTIOTHUTEBHBIC TOCTPOCHHS,

- YMETh CBOOOJIHO ONEPUPOBATH MOHITUIMHU:
wiouaab Gurypsl, o0beM GUrypsl, BeIudnHa
yIJa, pacCTOSIHUE OT TOYKHU /0 TIIOCKOCTH,
paccTosiHuE MEXIY NPSIMBIMU, PACCTOSIHUE MEXTY
IUIOCKOCTSIMU, IJIOIAb Cepsl, IIIoab
IIOBEPXHOCTHU IMMPaMM/Ibl, IPU3MBI, KOHYCAa,
WINHAPA, 00BeM Ky0a, IPSIMOYTOJIbHOTO
napasuieNenuesa, NupaMubl, IPU3MBbl,
WIMHpa, KOHYCa, [1apa; yMEHUE HaXOIUTh
OTHOIIIEHUE 00bEMOB MOJ00HBIX (PUTYD;
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- YMETh CBOOOTHO ONEPUPOBATH MOHITHSIMH:
JBIKEHUE, TTapaJUICIbHBIN MIEPEHOC, CUMMETPHSI
Ha IJIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue Mo00usI, MO00HbBIE QUTYPHI;
YMEHHE PAcTiO3HaABATh PaBHBIC U MOI0OHBIC
(Gburypsl, B TOM 4UCJI€ B IPUPOJIE, NCKYCCTBE,
ApXUTEKTYypE; YMEHHUE UCIIOJIb30BaTh
r€OMETPUUYECKUE OTHOIICHHS, HAXOAUTh
reOMEeTPUYECKHe BETUIHHEI (JJIMHA, YOI,
JI01a/1b, 00bEM) TIPH PEIISHUH 33J1a4 U3 APYTUX
y4€OHBIX MPEIMETOB U U3 PEaTbHOM KU3HHU;

- YMEeTbh CBOOO/IHO OTICPUPOBATH MOHATUSIMH:
MPSIMOYTOJIbHAS] CUCTEMA KOOPJIUHAT, BEKTOP,
KOOPJHMHATHI TOUKH, KOOPJAHMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO,
paslioKeHUE BEKTOpa Mo 0a3ucy, CKaIsIpHOEe
MIPOU3BEICHNE, BEKTOPHOE MTPOU3BEIACHHUE, YOI
MEXI1y BEKTOpaMU: YMEHHE UCTIOIB30BaTh
BEKTOPHBIN U KOOPAUHATHBIA METOJ JJIs1 PELICHUS
TreOMETPHUECKHX 3aa4 U 3a7a4 APYruX y4eOHbIX
MPEAMETOB; OTIEPUPOBATH TOHATUSIMU: MAaTPHUILIA
2x2 u 3X3, onpenenuTenab MaTPHULIbI,
TEOMETPUUECKHUI CMBICTT OTIPEICTUTEIIS;

- YMETh MOJEIIMPOBATh PeallbHbIC CUTYyallUH Ha
SI3bIKE MATEMAaTUKHU: COCTABIISITH BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI TIO
YCJIOBHIO 33]J1a4H, UCCJIENOBATh MOCTPOCHHBIE
MOJIETIU C MCIIOJIb30BAHKEM allapara ainreopsl,
WHTEPIPETHUPOBATD MOJTYUECHHBIN pe3ysIbTaT;
CTPOUTh MaTEMATHUYECKUE MOJIETU C TTIOMOUIbIO
r€OMETPUUYECKUX MOHATUN U BEJTUYHH, PEIIaTh
CBSI3aHHBIE C HUMHU MIPAKTHYECKHE 33]1aUH;
COCTaBJISITh BEPOSITHOCTHYIO MOJIEIb U
WHTEPIPETHPOBATH IMOJYICHHBIN PE3YIIbTaT;
pemaTh IPUKIaIHBIC 3a/1a4d CPEICTBAMU
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OK 02. Mcrnons30BaTh COBPEMEHHBIE
CpeACTBa MOWCKa, aHAIN3a U
UHTEpIpeTannu HHGopMaum, u
UH(POPMAIMOHHBIE TEXHOJIOTHH IS
BBITTOJIHEHHS 3a/]1a4 PO eCCHOHATEHON
JeSITETbHOCTH

B 06;1acTH IEHHOCTH HAYYHOT O O3HAHUSA:

- ¢hopMHPOBAaHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JHAJIOTE KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHKE A3BIKOBOM M YUTATENbCKON
KYJBTYPBI KaK CPEJICTBA B3aUMOCHCTBUS MEKIY
JIOJbMU U TIO3HAHUS MUDA;

- OCO3HAHHE IIEHHOCTH HAYYHOH ACSATEIHbHOCTH,
TOTOBHOCTb OCYHIECTBJISTh TPOECKTHYIO U
HCCIIEA0BATEBCKYIO ICITEHPHOCTh HHIUBUIYATBHO
U B IpynIe;

OByajeHue YHUBEPCAJTbLHBIMH YU4eOHBIMH
NM03HABATEJIbHbIMHU AeHCTBUAMM:

B) padora ¢ nHopmanmeii:

- BIAJICTh HaBBIKAMU TOJy4eHUsI THPOpPMALIUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIHHO
OCYUIECTBJISATh MOUCK, aHAIN3, CUCTEMATU3AIUIO U
MHTEpIIpeTaluio UHPOPMAIK Pa3INYHbIX BUIOB U
dbopM mpeicTaBICHNS;

- CO3/1aBaTh TEKCTHI B pa3INYHBIX opmaTax ¢
y4eTOM Ha3HaueHUs HHPOPMAIIUHU U [IETIECBOM

MaTeMaTH4YeCKOI0 aHaIN3a, B TOM YHUCIIe
COLMAJIBHO-?)KOHOMHUYECKOI0 U (PU3HUUECKOr0
XapakTepa;

- YMEHUE BBIOMPATh MOJXOASIIIUN METO IS
peleHus 3a/1a41; TOHUMaHue 3HaYUMOCTH
MaTeMAaTUKU B U3yYE€HUH NIPUPOJHBIX U
0O0IIeCTBEHHBIX POIIECCOB U SIBJICHUI; yMEHUE
pacro3HaBaTh [IPOSIBJICHNE 3aKOHOB MATEMAaTHKH B
HCKYCCTBE, YMEHUE TIPUBOIUTH IPHUMEPHI
MAaTEMaTHUYECKUX OTKPBITUH POCCUHUCKOMN 1
MHPOBOM MaTeMaTUYECKON HAYKH
- YMETh ONEPUPOBATH MOHITUAMHU:
panmoHanbHast QyHKIMS, HOKa3aTeIbHAs
¢byHKUWMs, cTeneHHas (yHKINs,
norapudmudeckas QyHKIINS,
TpUTrOHOMETpHYEeCKHe (PYHKIMU, OOpaTHBIE
(GyHKLIMU; YMEHHE CTPOUTh T'papUKU U3YyUEHHBIX
(GyHKIWH, HCTIOB30BATh TPAadUKU IPU U3YICHUU
MIPOLIECCOB M 3aBUCHMOCTEH, NIPH PELICHUH 3a7a4
U3 APYruxX y4eOHBIX MPEIMETOB U 33/1a4 3
peasbHOM >KU3HU; BBIpakaTh (popMysiaMu
3aBHCUMOCTH MEX/Ty BEJTHUYNHAMU;

- YMETh ONEPUPOBATH MOHATUIMU: TOXKIECTBO,
TOKAECTBEHHOE TIpeoOpa3oBaHue, ypaBHCHHE,
HEPaBEHCTBO, CUCTEMa YpaBHEHUI U HEPABEHCTB,
PaBHOCWIIBHOCTh YPaBHEHUI, HEPABEHCTB U
CHCTEM pallMOHANIbHbIE, HPPALMOHAJbHEIE,
II0Ka3aTelbHbIC, CTEIIEHHBIE, JIorapu(MU4ecKue,
TPUTOHOMETPUUYECKUE YPAaBHEHHS, HEPABEHCTBA
U CUCTEMBI; YMETh pelllaTh YpaBHEHMUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO PA3INYHBIX
IIPUEMOB; pelllaTh ypaBHEHMs, HEPAaBEHCTBA U
CHCTEMBI C TApaMeTPOM; IPUMEHATh YPABHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI JJIsl PELICHUs
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3IMIHbIX
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OK 08. [InanupoBath 1 peaqTn30BbIBATH
COOCTBEHHOE MPO(ECCHOHATFHOE U
JMYHOCTHOE Pa3BUTHE,
IpeANPUHIMATENBCKYIO IS TEIbHOCTh
B IpodeccruoHanbHOM chepe,
UCTIOJIb30BaTh 3HAHUS 110 (PUHAHCOBOU
TPaMOTHOCTH B PAa3JIUYHBIX )KU3HEHHBIX
CUTYaIUsAX

ayIUTOPHUH, BEIOMpask ONTUMAJIBHYIO GopMy
MIPEICTABIICHUS U BU3YyaJIH3allHH;

- OIICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTDb
WH(POPMAIINH, €€ COOTBETCTBUE MTPABOBBIM U
MOPAaTbHO-ITHYECKUM HOPMaM;

- UCTIOJIB30BaTh CPEICTBA MH(POPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHHU B peICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpPTraHM3AI[MOHHBIX 33]71a4 C COOTIOICHUEM
TpeOOBaHUH IPrOHOMHUKHU, TEXHUKN OE30MTaCHOCTH,
TUTHUEHBI, pecypcocOepexeH s, IPaBOBbIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIHOHHOH
0e30MacHOCTH;

- BJIaJIeTh HaBbIKAMH PAacIIO3HaBaHMS U 3AILUTHI
uHpopManuu, THHOPMAIIMOHHOH 0€30acHOCTH
JMYHOCTH

B 061acTH 1yXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:
- ¢c(OPMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS,
ATUYECKOTO MOBEICHNUS;

- CIIOCOOHOCTH OIEHNBATH CUTYAIIUIO M IPUHUMATh
OCO3HAHHBIEC PELICHUSA, OPUEHTUPYACH HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- 0OCO3HaHHE JTUYHOTO BKJIAJa B TOCTPOEHUE
YCTOHYUBOTO OYIYIIETO;

- OTBCTCTBCHHOC OTHOIICHUC K CBOMM POJUTCIIAM U
(Mam) IpyruM WieHaM CeMbH, CO3IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPHUHATHS LIECHHOCTEN
CEMEHWHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMHU
HaponoB Poccuu;

OBJajieHHe YHUBEPCAJIbHBIMU PeryJsiTHBHBIMH
JNeliCTBUSIMHU:

a) caMOOpraHu3auus:

- CaMOCTOSITEJILHO OCYIIECTBIIATH MIO3HABATEIBHYIO
NEeSATEILHOCTD, BBISBIISTH IPOOJIEMBI, CTABUTh U

obacTeil HayKH U peaslbHON XKU3HHU;

- YMETb CBOOOJHO ONEPUPOBATH NOHITUAMMU:
JBY>KEHUE, TapaUICIbHbIN IEPEHOC, CHUMMETPUS
Ha IJIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue Moa00us, TOA00HbIE (PUTYpHI;
YMETb paclO3HaBaTh paBHbIE U NMOI00OHBIE
¢burypsl, B TOM 4uclie B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMETh UCIOJIb30BaTh
reOMETPUYECKUE OTHOIICHUS, HAXOIUTh
reOMEeTPUYECKHE BEIMYMHBI (JTMHA, Yo,
iouiaib, 00beM) NP pPEeLICHUH 33]1a4 U3 IPYTHX
y4eOHBIX IPEAMETOB U U3 PeaTbHOM KU3HU

-YMCTb OIICPUPOBATH IIOHATHAMU: PAllUOHAJILHEIC,
HppaluOHAJIBHBIC, ITOKAa3aTCIIbHBIC, CTCTICHHBIC,
J]OFapI/I(I)MI/I‘-IeCKI/IC, TPUTOHOMCTPUUCCKUC
YpaBHCHUA U HEPABECHCTBA, UX CUCTCMBI,

- YMETh ONEPUPOBATH MOHATUSIMU: MHOTOTPAHHUK,
ceueHre MHOTOTpaHHHKa, Ky0, Imapaieenuie],
npu3Ma, mupamMuaa, Gurypa u moBepxXHOCTh
BpallleHus, WINHIP, KOHYC, 11ap, cepa, ceueHus
(burypsl BpaleHusi, MIOCKOCTb, Kacaromascs
cdepsbl, IMHIPa, KOHYCa, TUIOIAIb
[IOBEPXHOCTH IMUPAMUIBI, [IPU3MBI, KOHYCA,
IUAIUHAPA, TI0Mmaab cheprl, 00beM Kyoa,
[PSAMOYTOJIBHOT'O ITapajlieieuIiea, IMPaMuIbl,
MIPU3MBI, WINHAPA, KOHYCA, 1apa; YMEHHE
n300pakaTh MHOTOTPAHHUKHU U IOBEPXHOCTU
BpAILIEHHSI, UX CEUYCHUS OT PYKH, C IOMOIIBIO
YCPTCIKHLIX MHCTPYMCHTOB U 3JICKTPOHHBIX
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OK 04. DddexTrBHO
B3aMMO/ICHCTBOBATH U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

¢dbopMynupoBaTh COOCTBEHHBIE 3a/1a4U B
00pa30BaTeNIbHOM JIeATEIBHOCTH U KU3HEHHBIX
CUTYaLMsIX;

- CAMOCTOSITEIBHO COCTABIIATH IIJIAH PEIICHUS
IPOOJIEMBI C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIMOYTCHHI;
- 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
Croco0CTBOBATh (POPMUPOBAHUIO U TTPOSIBIICHUIO
LIMPOKOM 3pYAUIMH B pa3HbIX 00JIacTSIX 3HaHUH,
TTOCTOSIHHO TTOBBIIIIATH CBOW 00Pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

MCTIOJIB30BATh MPUEMBI peIICKCHUH /TSI OLICHKH
CUTYaIluH, BBIOOpA BEPHOTO PEILICHUS;

- YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO
MIPUHUMATD PEMICHUS IO UX CHUKEHUIO;

B) IMOLMOHAIbHBII UHTEJJIEKT,
npeamnoJaraouuii chopMUpoOBAHHOCTD:

BHYTPEHHEN MOTHBALMH, BKIIFOYAOIIEH CTpEMIICHUE

K JOCTUKCHHUIO LICJIN U YCIICXY, OIITUMU3M,

HWHUIUMATUBHOCTL, YMCHHC HeﬁCTBOBaTB, HCxXoasa nu3

CBOUX BOSMOX(HOCTCﬁ;
- OMIIaTHH, BKHIO‘I&IOHICﬁ CIIOCOOHOCTh OHUMATh

9MOIHUOHAJIIBHOC COCTOAHUC APYTUX, YUUTBIBATH €T'O
IIpr OCYHICCTBJICHUH KOMMYHHKAIIUN, CIIOCOOHOCTH K

COYYBCTBUIO U CONCPCIKUBAHULIO;

- COIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX
CIOCOOHOCTH BBICTPAaNBAaTh OTHOILLICHHS C
JOPYTUMHU JTHOAbMH, 3a00TUTHCSI, IPOSIBIIATH
MHTEpEC U pa3peiiaTh KOHMIUKTHI

- TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATCIIbHOCTH

1 CaMOOIIPCACICHHIO,

-OBJIaJICHHUC HaBbIKaMH y‘IC6H0-PICCJ'I€I[OB3TGJ'II:CKOﬁ,

HpOCKTHOﬁ U COIUaTIbHOM JACATCIBHOCTH,

CPEIICTB; yMETh PACIO3HABATh CUMMETPHUIO B
MIPOCTPAHCTBE; YMETh PACIO3HABAThH [IPaBUIIbHbBIE
MHOTOTPaHHUKY;

- YMETb OIIEPUPOBATH TOHATUSMU:
[PSAMOYTOJIbHAsL CUCTEMA KOOPAMHAT,
KOOPJHMHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKASIPHOE IIPOU3BEICHUE, YTOJI MEXKIY
BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpPA HA YUCJIO; HAXOAUTH C IOMOLIBIO
M3Y4YEHHBIX (POPMYII KOOPIAUHATHI CEPEIUHBI
OTpe3Ka, PACCTOAHUE MEXKIY IBYMs TOUKAMHU

- YMETb OIIEPUPOBATH MOHATUAMMU: CIIYy4aHBIN
OIIBIT U CIIy4YaiiHOe cOObITHE, BEPOATHOCTh
CIIy4aiilHOTO COOBITHUS; YMETh BBIUUCIATh
BEPOSTHOCTH C UCIOJIb30BAaHUEM I'paUUECKUX
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OBiaieHHe YHUBEPCAJIbHBIMU
KOMMYHHUKATUBHBIMH /IE/iCTBUSIMH

0) cOBMeCTHas 1eSITeJIbHOCTD:

- [IOHUMATh U KUCII0JIb30BATh [IPEUMYILECTBA
KOMAaHIHOW ¥ MHMBHIyaJIbHON paboTHI;

- IPUHUMATH LI€JIM COBMECTHOM JEATEIBbHOCTH,
OpraHU30BbIBATH U KOOPJAMHUPOBATH JEHUCTBHUS 110 €€
JIOCTIDKEHMIO: COCTABIIATH TUIAH JIEHCTBHI,
pacrpeaensTh poJik ¢ y4e€TOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOPJIMHUPOBATH U BBITIOJHATH PAOOTY B YCIOBHSIX
peanbHOro, BUPTYaIbHOTO U KOMOMHHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYILECTBIISITh IO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIIUSIX, TPOSIBIISTh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBiajieHHe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMU
JelCTBUSIMU:

') IPUHATHE ce0s M IPYTHX JTIO/Aei:

- IPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX JIOACH
MIPU aHAJIN3€e PE3YJbTATOB JAEATEILHOCTH;

- IPU3HaBaTh CBOE MPABO U MPABO APYTUX JIOJIEH Ha
OIIIOKMU;

- pa3BUBATh CIIOCOOHOCTH TOHUMAThH MUP C
MTO3UIIMH JIPYTOTO YeJIOBEKa

METOIOB; IPUMEHSATH (POPMYJIbI CIIOKEHUS U
YMHOJKEHHUS BEpOATHOCTEH, KOMOMHATOPHBIE
(bakThl 1 GOPMYIIBI IIPU PELLICHUHU 3a]1a4;
OLICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA;
3HaKOMCTBO CO CIIy4aiHbIMU BETHYUHAMU;
yYMEHHE NPUBOJIHUTH IIPHUMEPHI IPOSIBICHHUS 3aKOHA
OOJIBLINX YMCEI B TPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSX;

- YMCTb CBO60I[HO OIICPHUPOBATDH ITOHATUAMMU
CTCIICHDb C LCJIBIM IMOKAa3aTCJICM, KOPCHb
HaTypaHLHOﬁ CTCIICHU, CTCIICHDb C pallMOHAJIbHBIM
IIOKa3aTe€JIEM, CTCIICHDb C JIECTBUTEIILHEIM
(BeI_I_IeCTBeHHBIM) I10Ka3aTcjicM, norapmbM qucJia,
CHUHYC, KOCUHYC U TaHI'CHC ITPOU3BOJIBHOT'O YHCJIA,

- YMETb CBOOOJTHO ONIEPUPOBATH MOHATUAMU:
rpaduk GyHKIUU, oOpaTHas QyHKIHSA,
KOMIMO3ULUS QYHKIUH, THHelHas QyHKIMS,
KBaJpaTu4Hask QyHKIUS, CTETICHHAsT () yHKIIHS
LIEJIBIM [TOKa3aTeseM, TPUTOHOMETPUYECKHE
¢byHKIMHU, 00paTHBIE TPUTOHOMETPUYECCKHE
(byHKLMY, TOKa3aTeNIbHas U JorapupmMuuecKas
(GYHKIMH; YMETh CTPOUTH FPa@UKU (yHKIIHH,
BBINOJIHATH NPeoOpazoBaHus rpauKoB QyHKIIHIA;

- YMETh HCIIOJIb30BaTh rpaduku GyHKIUH AT
M3y4YEHUS TIPOIIECCOB JIM 3aBUCHMOCTEH NpH
pelIeHNH 3aa4 U3 IPYTUX Y4eOHBIX IPEIMETOB U
U3 peasIbHOM XU3HHM; BBIpaXaTh (popmynamMu
3aBHCUMOCTH MEX/1Y BETMUYUHAMMU; U- CBOOOTHO
OIIEPUPOBATH MOHATUSIMHU: YETHOCTH (DYHKIIHH,
NEPUOIMIHOCTD (DYHKIIUHU, OTPAHHYCHHOCTD
(GYHKIIMH, MOHOTOHHOCTB (DYHKIIHH, SKCTPEMYM
¢GbyHKIMH, HanOOJIbIIIee U HAMMEHBIIIeE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE; YMETh IPOBOANUTh
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OK 05. Ocy1ecTBisTh YCTHYIO U
MUCHbMEHHYI0O KOMMYHHUKAIUIO Ha
rOCyIapCTBEHHOM s3bIke Poccuiickon
®denepalviv ¢ yaeToM 0COOCHHOCTEN
COLIMAIIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0sacTH 3cTeTHYECKOro BOCIIUTAHMS:

- 3CTETHYECKOE OTHOIICHUE K MUPY, BKJIIOYas
ACTETUKY ObITA, HAYYHOTO U TEXHHUECKOTO
TBOPYECTBA, CIIOPTA, TPYAA M OOIIECTBEHHBIX
OTHOIIICHMI,

- CIOCOOHOCTh BOCIIPUHHUMATh Pa3]IMUHBIC BUIbI
HUCKYCCTBA, TPAJUIIMM U TBOPUECTBO CBOEI'O U JPYTUX
HapoJI0B, OIIYIIATh 3MOLUOHAIBHOE BO3ACHCTBUE
HUCKYCCTBA;

- YOSXKICHHOCTh B 3HAYMMOCTH JIJISl TUYHOCTH U
0011IecTBa 0TEUYECTBEHHOT'O 1 MUPOBOTO HCKYCCTBA,
ATHUYECKUX KYJIBTYPHBIX TPAIULMN U HAPOIHOTO
TBOPYECTRA;

- TOTOBHOCTh K CAMOBBIPAXEHUIO B PA3HBIX BUIAX
HCKYCCTBA, CTPEMIICHUE MTPOSIBIIATH KaueCcTBa
TBOPYECKOMN JIMYHOCTH;

OBJ1aieHHe YHUBEPCAJIbHBIMH

uccieoBanue QyHKIHY;

- YMETh HCIIOJIb30BaTh CBOMCTBA U Tpa(UKH
GyHKIMM 1S peleHusl ypaBHEHU, HEpaBeHCTB U
3ajad c mapaMeTpaMu; U300paxxaTb Ha
KOOPJMHATHOM TJIOCKOCTH MHOKECTBA PELICHUI
YpaBHEHUI HEPABEHCTB U UX CUCTEM

- YMETh OIIEPUPOBATH MOHITHIMU: CPEIHEE
apudmeTnueckoe, MeIuaHa, HaUOOJbINEE U
HaMMEHBIIIEe 3HAYCHMS, pa3Max JUCIIEPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO HA0OPa;
YMEHHUE U3BJICKAaTh, HHTEPIIPETUPOBATH
nH(pOpMAIINIO, TIPEJICTABICHHYIO B «Ta0JIHIIaX, HA
JauarpaMmmax, rpadukax, OTpa)karomryr CBOMCTBA
pEaNBHBIX MIPOIIECCOB U SBIICHUH; TIPEJCTABIIATh
nH(popmaIuio

- YMETh OIIEPUPOBATH MOHATUSAMU: CPETHEE
apupmMeTHuecKoe, MelnaHa, HauboJbIlee U
HauMEHbIIIEE 3HAUEHUS], pa3Max JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
YMEHHUE U3BJIEKATh, UHTEPIIPETUPOBATH
MH(pOPMaLKIO, IPEACTAaBICHHYIO B «Ta0ynnax, Ha
auarpammax, rpaukax, OTpaKarolyto CBONCTBA
peasibHBIX MTPOLECCOB U SABJICHUI; IPEICTABIATD
MH(OPMAIIHIO C TIOMOIIBIO TAOIUI] M TUATPaAMM;
HCCIIeI0BaTh CTATUCTUYECKUE IaHHbIE, B TOM
YHUCJIC C IPUMCHCHHUEM rpa(bnquKHx METOAOB U
AJIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH MNOHATHAMU: TOUKA, IpsAMas,
IJIOCKOCTh MPOCTPAHCTBO, IBYIPAHHBIN yTOJI,
CKPEIMBAIOIINECS IIPSIMBIE NIAPaJUIEIbHOCTD U
MEPIEHIUKYIISIPHOCTD IPSIMBIX U IJIOCKOCTEH,
YTOJI MEXAY IPSIMBIMH, YTOJ MEKIY IPSIMON U
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OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpYKarollei Cpeasl,
pecypcocOepekeHHIO, TPUMEHSITh
3HaHuA 00 M3MEHEHUHN KIIMMAaTa,
MIPUHITUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, 3P PEKTUBHO
JIEMCTBOBATh B UPE3BbIYANHBIX
CUTYyAIUSAX

KOMMYHHKATHBHBIMU /I CTBUSIMH:

a) odleHue:

- OCYILECTBIIATH KOMMYHHKAIIUU BO BCeX chepax
KH3HU;

- pacro3HaBaTh HeBepOallbHbIE CPEICTBA OOIICHMS,
MIOHUMAaTh 3HAYCHHUE COITUATLHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKNA KOHDIUKTHBIX
CUTYallu{ ¥ CMATYATh KOH()JIUKTEI,

- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY
3pEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

B o0J1acTH 3K0J10rH4ecKOro BOCIUTAHUSA:

- ¢c(OPMHUPOBAHHOCTH YKOJIOTHUCCKON KYIbTYPHI,
MMOHUMAaHUE BIUSHUS COLIMATBbHO-2KOHOMUYECKUX
MPOILIECCOB HA COCTOSTHUE TIPHUPOTHON M COIMAIBHOM
Cpellbl, 0CO3HaHKE TTI00aTBLHOTO XapaKTepa
9KOJIOTHYCCKHUX MPOOIIEM;

- IUTAHUPOBAHWE U OCYIIECTBIICHUE JEHCTBUI B
OKPY’KaroIlei cpejie Ha OCHOBE 3HAHMS 1IeTIeH
YCTOMYMBOI'O pa3BUTHS YEIIOBEUYECTBA;

AKTUBHOE HETIPUATHE EUCTBUM, IPUHOCAIIUX BPE.T
OKpY>KaroIleil cpenie;

- YMEHHE MMPOTHO3UPOBATH HEOIarONPHUSATHBIC
9KOJIOTUYECKHE MOCIECACTBUS PEANPUHUMAEMbBIX
JICNCTBUM, IPEeIOTBPAILATh UX;

- paclIMpeHUE OMbITA ACATEIBHOCTH SKOJIOTHYECKOM
HaMpaBJIE€HHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-
KCCIIEIOBATEIBCKOM, MPOEKTHON U COLUAIbLHOM
JeSTeIbHOCTH

IIJIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSAMH,
paccTosiHue OT TOYKHU 10 INIOCKOCTH, PACCTOSIHUE
MEXKIY NPSAMBIMU, PACCTOSHUE MEXKIY
IIJIOCKOCTSIMU;

- YMETb UCIIOJIB30BATh IIPH PEIICHUH 3a1a4
M3ydeHHbIe (PAKTBI U TEOPEMBI IUTAHUMETPUH;
YMEHHUE OLICHUBATh pa3Mepbl 00bEKTOB
OKPY?KAIOILEro MUpa

- YMETb OIIEPUPOBATH INOHATUSAMMU:
MPsIMOYTOJIbHAsL CHUCTEMa KOOP/IMHAT,
KOOpJAUHAThl TOYKHU, BEKTOP, KOOPJAUHATHI
BEKTOpA, CKAIAPHOE IPOU3BEACHUE, YTOII MEXKAY
BEKTOPAMHM, CyMMa BEKTOPOB, IIPOU3BEICHNE
BEKTOpAa Ha YUCJIO; HAXOIUTH C IIOMOIIBIO
U3YYEHHBIX (POPMYJT KOOPIUHATHI CEPETUHBI
OTpe3Ka, PacCTOSTHUE MEXKIY ABYMS TOUKAMH;
-yMeTb BbIOMPATh MOAXOIAIIMNA U3YUYSHHBII METO
JUISl pELLICHUs 3a/1a4, PACIIO3HABATh
MaTeMaTu4eckue (pakThl 1 MaTeMaTHYEeCKHe
MOJIEJIH B IPUPOJIHBIX U OOLIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE;

YMEHHE NIPUBOIUTH IIPUMEPBI MATEMaTHUECKUX
OTKPBITUN POCCUMCKON U MUPOBOU
MaTeMaTHYE€CKOM HayKH.

- YMETb ONIEPUPOBATH MOHATUAMM: CIITYyHaHBIN
OIIBIT U CIy4aiiHOe cOObITHE, BEPOITHOCTh
CIIy4aifHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSTHOCTH C UCTOJIb30BaHUEM I'paUuIECKUX
METOJI0B; IPUMEHATH (DOPMYJIbI CII0KEHUS U
YMHOKEHUS BEpOSATHOCTEH, KOMOMHATOPHbIE
(bakTbl 1 GopMyIBI IPU PEILIEHUH 3a/1aY;
OLIEHUBATh BEPOSTHOCTH peasbHBIX COOBITUH;
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IIK 1.2. OO6pabaTbiBaTh MaTEpUaIbI
r€0/Ie3NIEeCKUX CHEMOK.

- TOTOBHOCTB K aKTHBHOU JIeATCILHOCTH
TEXHOJOTUYECKOW U COLIMAIBHOM HAIIPABJICHHOCTH,
CIOCOOHOCTh MHUITUUPOBATH, TNIAHUPOBATH U
CaMOCTOATENIBHO BBIMOJHATH TAKYIO AEATEIbHOCTD;

- TOTOBHOCTh K TpydY, OCO3HAHUE IIEHHOCTHU
MacTepcTBa, TPYIOII00HE;

- OCYIIECTBISATh  IIEJICHANPABICHHBIA  TOUCK
nepeHoca CpelICcTB W CIOCOOOB  JEHCTBUA B
po¢eCCHOHATBHYIO CpENy;

- IOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA
KOMaH/THOW ¥ MHIAUBUIYaJIbHON pabOTHI,

- BHOCUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISAM, OLICHUBATh PUCKU
MOCJICICTBUN NEATEIbHOCTH,

- YMEHHE NMPOTHO3UPOBATH HEOIATOMIPHUSITHEIE
3KOJIOTUYECKHUE MOCIEACTBUA MPEANPHUHUMAECMBIX
JNEUCTBUM, IPEIOTBPAILATD UX;

- AKTUBHOE HEIPUATHE NEUCTBUH, IPUHOCSIINX BPE
OKpY>Karolleu cpeae;

- YMETh IEPEHOCUTDH 3HAHMS B ITO3HABATEIILHYIO U
MPAKTHYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;

- YMETh OIIEHUBAaTh PUCKU U CBOEBPEMEHHO
[IPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

3HAKOMCTBO CO CIIyYailHBIMU BETMUMHAMHU:
YMEHHUE TIPUBOTUTH IPUMEPHI MPOSIBICHHUS 3aKOHA
OOJIBLINX YMCEIl B IPUPOIHBIX U O0IIECTBEHHBIX
SIBIICHHSIX

-chopMupoOBaTh MMOHATHUS POJIM 1 MECTA
MaTeMaTUKU B COBPEMEHHOM MHpE IPU OCBOCHUH
po¢eCCHOHANBHBIX JUCITUIUIHH U B cepe
npodeccuoHANTBHON IeATeTbHOCTH;

21



2. CTpyKkTypa u cofep:kaHue 001e00pa3oBaTeIbHOM JUCHUILTUHBI

2.1.00bemM AMCUMILUIMHBI U BHABI y4eOHOM padoThI

Bux yueOHoM padoThl Oovem ¢
yacax

O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI JUCUUILTHHBI 273

B T.4

OcHoBHoOE coiep:KaHue 273

B T.4.:

TEOpETHUYECKOe 00yUeHUE 191

NPaKTHYECKUE 3aHATHUS 80

CamocrosiTeibHass paboTa

IIpome:kyTouHasi aTTecTanus

1 cemecmp —oughghepenyuposannwiii 3auem 2

2 cemecmp - IK3amMeH
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2.2. TeMaTHYeCKHUH IUIAH U COACPKAHME TUCHUILINHBI

HaunmeHoBaHMe pa3/iesioB U TeM Conep:kanue y4eGHOro Mmatepuasia (OCHOBHOE U MPO(ecCHOHATBHO- O6bem | Dopmupyembie
OpPHEHTHPOBAHHOE), JIAG0PATOPHBbIE H PAKTHYECKHUE 3aHATHS, MPHKJIAHOH MOAY/JIb | YAacOB | KOMIIETEHIHH
(npyn HATMYMH)
OcHoBHOE coaep:xaHue
Paznen 1. IloBTopenne kypca 18
MaTeMaTHKA OCHOBHOM
HIKOJIBI
Tema 1.1 Cooepircanue yueonozo mamepuana
Heab 1 3a0a4n MaTeMaTuKn | ba3oBble 3HaHMS M yMEHHUS 110 MaTEMATUKE B IPO(ECCHOHANBHON U B IOBCEIHEBHOM
NMPHU OCBOEHHH JIESITEIIbHOCTH.
CIenuaIbHOCTH 2
Tema 1.2 Cooepotcanue yueoHozo mamepuana
YucJia U BIYUCICHHS. JleficTBHs HaJ MOJOKUTEIBHBIMUA U OTPUIIATEILHBIMU YHCIAMHU, OOBIKHOBEHHBIMH U
BroipakeHus u JECATUIHBIMU APOOSIMH.
npeodpa3oBaHust JlelicTBUs CO CTeNeHAMHU, (OPMYJIIBI COKPAILIEHHOTO YMHOKEHUS 2
Tema 1.3 IpodecconaaLHO-0PHEHTHPOBAHHOE COlepsKaHue (CoAepIKaAaHIe NPUKJIATHOTO MOITY.Ist) OK 01.,0K 02,
I'eomeTpusi HA IOCKOCTH Ilpakmuueckoe 3anamue Ne 1 OK 03., OK 04.,
Buapl nminockux ¢uryp u ux miomnianas. [IpakTuko-opueHTUpOBaHHBIE 3314l B Kypce OK 05., OK 06.,
r€OMETPUHU Ha TJIOCKOCTH 2 OK 07.
Tema 1.4 Cooepotcanue yueonozo mamepuana K 1.2.
IIpoueHTHbIE BLIYUCIEHUS [IpocThie MPOIEHTHI, pa3HbIEe CIOCOOBI UX BhIYUCITCHHUS. CII0KHBIE TIPOIIEHTHI 2
Ilpakmuueckoe 3anamue Ne2
[IporieHTHBIE BBEIYHCICHUS 2
Tema 1.5 Cooepircanue yuedbnozo mamepuana
YpaBHeHnus u HepaBeHncTBa | JIMHelHbIe, KBagpaTHBIE, IPOOHO-TMHENHBIE yPAaBHEHHS M HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
VYpaBHEHUs U HEPABEHCTBA 2
Tema 1.6 Cooeporcanue yueono2o mamepuana
Cucremsbl ypaBHeHHH H Cnoco0bl perieHus cucTeM JIMHEHHbIX ypaBHeHuil. [lonstue marpuna 2x2 u 3x3,
HEpPaBeHCTB onpenenuTens MaTpuilsl. Metos ["aycca. CrucTemMbl HETMHEWMHBIX YpaBHEHUH.
CucTtembl HEpaBEHCTB 2
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Tema.l1.7 Cooepircanue yuedbnozo mamepuana
Bx0/1HOIi KOHTPOJIb Boruncnenus u npeodpa3oBaHusi. YpaBHEHUs U HEpaBeHCTBA. [ 'eomeTpus Ha 1
TUTOCKOCTH
Koumponvnasa paooma Ne 1 1
Paszpnea 2. IlpsimMblie u 18
IUIOCKOCTH B MIPOCTPAHCTBE
Tema 2.1 Cooepircanue yuedonozo mamepuana
OcCHOBHBbIE NOHATHS [Ipeamer crepeomeTpun. OCHOBHBIEC MOHATHS (TOUYKA, MIPsIMast, IJTIOCKOCTb,
cTepeoMeTpPHH. npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpui. [lepecekaromuecs,
PacmoJioxkeHne NpsiMbIX U napajuieibHbIE U CKpeniuBaronecs npsamele. [Ipusnak u cBoiicTBa
IUI0CKOCTel CKPEIUBAIOIIUXCS MPSAMBbIX. OCHOBHBIC MPOCTPAHCTBEHHBIE (DUTYPHI. 2
Tema 2.2 Cooepitcanue yueonozo mamepuana
ITapa/uteJbHOCTh MPSIMBIX, [TapamiensHble npsimas u mwiockocTs. Onpenenenue. [Ipusznak. CBoiicTsa (C
NPSAMOM U IIOCKOCTH, nokazareiabcTBoM). [lapannensusie iockoct. Onpenenenue. [1pusnak. ColicTBa
IVI0OCKOCTEeH (c nokazarenbctBOM). Terpasap u ero aneMenTsl. [lapainenenunen u ero
snemMeHThl. CBOMCTBA MPOTUBOIIOJIOXKHBIX TPaHEN U JUaroHaJIel NnapajuieNenuneaa. OK 01.. OK
[TocTtpoenue ceueHuii. Perienne 3aay. 4 03 OIE 04
Tema 2.3 Cooeporcanue yueono2o mamepuana 6K 07 "
IMepneHIUKYIAPHOCTD [lepniennukynsipubie npsimeie. [TapaniensHbie npsMble, MEPIEHIUKYISPHBIE K '
NPSAMBIX, IPSAMOii 1 iockocTy. [Ipu3Hak nepneHaAnKyISpHOCTH NPSAMOM U IIJIOCKOCTH. J{0Ka3aTenbCTBO.
IUIOCKOCTH, II0OCKOCTEl [Tepnenaukysnsap u HakiioHHAs. [lepnenaukynsipable miockocTy. [IpusHak
MEPIEHINKYIIPHOCTH IIOCKOCTEN. [loka3zaTrenscTBO. PaccTossHME B IpOCTpaHCTBE 2
Tema 2.4 Cooepoicanue yueono2o mamepuana
Teopema o Tpex Teopema o Tpex neprneHIuKysIpax. YToa MexXay IpsMoil U MIIOCKOCThIO. YTOI
nepneHIuKyJIspax MEXY IITOCKOCTAMHU 4
Tema 2.5 IIpodeccnoHaTbHO-OPUEHTUPOBAHHOE COAEPKAHUE (COAEPKAHNE NPUKJIIATHOT0 MOAYJISI)
IapasieibHble, Akcuomsl crepeoMeTpun. IlepneHquKynsspHOCTh OPSIMOM U INIOCKOCTH,
neprneHanKy.JIsipHbIe, MAPAJJIETBHOCTD JIBYX MPSIMBIX, EPIEHIUKYJISIPHBIX INIOCKOCTH,
CKpelluBaoye nNpsMbie NECPHCHAUKYIIAPHOCTD IIJIOCKOCTCHU
Ilpakmuueckoe 3anamue Ne 4, 5
[TapamienbHble, NEPIEHIUKYIISAPHBIEC, CKPEIIMBAIOIIUE IIPSIMBIE 4
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Tema 2.6
Pemienne 3agau. Ilpsimbie u
IUIOCKOCTH B IPOCTPAHCTBE

Cooeporrcanue yueonozo mamepuana

Pacnonoxenue npsiMpIX ¥ IJIIOCKOCTEN B MIPOCTpaHCTBE. [lepnenauKynsipHOCTh U
napajjieIbHOCTh NPAMBIX U II0ckocTel. CKpelrBaroecs npsMble

Koumponwvnaa paooma No2 1

Paznen 3. KoopauHathl u 12

BEKTOPbI

Tema 3.1 Cooepircanue yueonozo mamepuana

JlekapTOBBI KOOPAHHATHI B JlekapToBBI KOOPAUHATHI B pocTpaHcTBe. [Ipocreiimme 3anaun B KOOpAUHATAX.

npocrpancTse. PaccrosiHue Paccrosinre Mexay AByMs TOYKaMH, KOOPJIMHATHI CEPEAMHBI OTPE3Ka

MeK1y ABYMS TOUKAMM.

Koopaunarsl cepeanHbl

oTpe3Ka 2

Tema 3.2 Cooepircanue yueonozo mamepuana

BexkTophl B IpocTpaHcTBe. Bekropsl B npoctpancTBe. ClI0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA

YroJ Mexay BeKTOPpaMH. Ha yucio. KoMmmianapaeie BeKTOpbl. CKalasipHOE TPOU3BEACHUE BEKTOPOB.

CkajsipHoe mpou3BeleHUe Pa3znoxxeHnue BekTOpa 1o TpeM HEKOMILIAaHAPHBIM BekTopaM. KoopanHaTel BeKTOpa, OK 01., OK

BEKTOPOB CKaJISIPHOE MPOU3BEACHHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXIY BEKTOPAMHU, YTOJI 02.. OK 03.
MEX1y IPSIMOM M TJIOCKOCTBIO, YTOJI MEXKY IJIOCKOCTSIMU. Y paBHEHHE TIJIOCKOCTH. OK O’ 4 OK O’ 5
['eomeTprueckuii CMBICH OnpeneauTens 2x2 4 ngl ) '

Tema 3.3 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAepKaHMe (coAepxKaHNe MPHKJIATHOTO0 MOTYJIsI) o

IpakTHKO- Ilpakmuueckoe 3anamue Ne 6

OpPHEHTHPOBAHHbIE 32424 H KoopannaTtHas miockocTs. Beruncienne paccTOSHUI HA TNIOCKOCTH.

HA KOOPAMHATHOM Ilpakmuueckoe 3anamue Ne 7

IJIOCKOCTH Brruncnenue miomanei Ha miockocTu. KoimuecTBeHHbIE pacyeThl 4

Tema 3.4 Cooepotcanue yueoHo2o mamepuana

Pemienue 3aaau. JlekapTOBbI KOOPAMHATHI B MPOCTpaHCTBE. BekTOpbl B mpocTpancTBe. CI0KEHUE U 1

KOOp}II/lHaTbl N BEKTOPbI

BBIYMTAHNE BEKTOPOB. ¥ MHOKEHHE BEKTOpa Ha uynciio. KoMisiaHapHbIE BEKTOPBI.
CkansipHO€E NPOU3BEICHUE BEKTOPOB. PasiiokeHne BeKTopa o Tpem
HEKOMILIaHapHBIM BekTopaM. [Ipocreiinme 3a1aun B koopauHarax. KoopanHaTsl
BEKTOpa, PaCCTOSIHUE MEXKy TOUKaMH, KOOPJIMHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
MIPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YI'OJl MEX/Y BEKTOPAMHU, YTOJI MEXKITY
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MIPSIMOM U TUIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTAMHU

Konumponvnaa paboma Ne 3 1
Pasznes 4. OcHOBBI 36
TPUTOHOMETPHH.
Tpuronomerpuveckue
byHkun
Tema 4.1 Cooepitcanue yueonozo mamepuana
TpuronomMerpuyecKue Panuannas mepa yria. IIoBopoT Touku BOKpYT Hadasia koopauHaT. OnpezeneHue
(YHKIIH NPOH3BOJILHOIO CHUHYyCa, KOCUHYyCa, TAHT€HCAa U KOTaHTeHCa. 3HaKU CUHYCa, KOCUHYyCa, TAHT€HCA U
yria, ynciaa. Pagnannas u KOTaHI'€HCA 110 YETBEPTAM. 3aBUCUMOCTb ME¥K]ly CUHYCOM, KOCHHYCOM, TAHT€HCOM U
rpajaycHasi Mepa yrJa KOTAHI€HCOM OJIHOTO U TOTO XK€ yria 4
Tema 4.2 Cooepoicanue yueono2o mamepuana
OcHoBHBIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHT€HC yIJIOB &
TPUTOHOMETPHYECKHE U —« . DopMyIibl NPpUBEACHUS OK01., OK
TOKAeCcTBA. POpMYy.JIbI 02., OK 03.,
NpUBeICHUA 4 OK 04., OK
Tema 4.3 Cooepoicanue yueono2o mamepuana 05., OK 06.,
CuHyc, KOCHHYC, TAHT€HC CyMmmMma 1 pazHocTh cHycOB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCHHYC I%If ?72
CYMMBI H Pa3HOCTH ABYX nBoitHoro yria. @opmyssl mosioBUHHOTO yriia. [Ipeo6pa3zoBanue cyMMbl o
yriioB. CHHYC H KOCHHYC TPUTOHOMETPUYECKUX (DYHKIIUH B IPOU3BEACHUE U MIPOU3BEICHNE B CYMMY.
ABOIHOrO yriia. ®opmyJibl BripakeHne TpuroHoMeTpuiecKux (PyHKIHMI yepe3 TAaHreHC TTOJIOBUHHOTO
MOJIOBUHHOIO yrJjia aprymenTa. [IpeoGpazoBanue NpoCTEHIINX TPUTOHOMETPHUUECKUX BBHIPAKEHUN 6
Tema 4.4 Cooepircanue yueonozo mamepuana
DYyHKIUH, UX CBOCTBA. O6unacTh onpesiesieHnus 1 MHOKECTBO 3HaUeHu QyHKIUN. YETHOCTD, HEYETHOCTD,
Crnioco0b! 3axanust PyHKIMHM | NEPUOANYHOCTD PyHKimiA. CriocoOsl 3ananus GyHKIMI 2
Tema 4.5 Cooepircanue yueonozo mamepuana
TpuronomMerpuyecKue O6unacTh onpezeNeHrs U MHOKECTBO 3HAUCHUN TPUTOHOMETPUUECKHUX ()YHKITUH.
(YHKIIHM, MX CBOHCTBA H YETHOCTh, HEYETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpHUECKUX (GyHKuM. CBOMCTBA
rpadguku u rpaduku yHKIUMHA Y =C0SX, y =sinXx, y=1tgx, Yy =ctgx 2
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Tema 4.6 Cooepicanue yueonozo mamepuana

IIpeoOpazoBanne rpadpukos | CxkaTHe M pacTsHKeHUE rpaQUKOB TPUTOHOMETPUYECKUX (QYHKIIMN.
TPUTOHOMETPUYECKUX Ilpakmuueckoe 3anamue Ne 8

pynkumii [IpeoGpa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMIA

Tema 4.7 Onucauue IIpodeccnonaIbHO-OPUEHTUPOBAHHOE COlepKaHUe (COAePKaAHMe NPUKJIATHOT0 MOAYJIs1)
NPOM3BOJACTBEHHBIX Ilpakmuueckoe 3anamue Ne 9, 10

NPOLECCOB € MOMOIIBIO
rpa¢ukoB pyHKumi

Ncnonb3oBanue cBOWCTB TPUTOHOMETPUYECKUX QYHKIUHN B TPOECCHOHAIBHBIX
3a/ayax

Tema 4.8 Cooepitcanue yueonozo mamepuana

O0parHbIe OO6partHbie TpuroHoMerpuyeckue GyHkiuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPHYECKHE

byHkuun

Tema 4.9 Cooepoicanue yueono2o mamepuana

Tpuronomerpuyeckue VYpaBHeHHe COS X =a. YpaBHEeHHE Sin X =a. YpaBHeHue tgx = a, ctgx = a. Pemenue

YPaBHEHHS U HEPABEHCTBA

TPUTOHOMETPUYECKUX ypaBHEHUN TUIIOB: [IpocTeime TpuroHoMeTpudecKue
YPaBHEHMsI, CBOAAIIMECS K KBAIPaTHBIM, pelIacMble pa3IelIeHUEM Ha MHOKHUTEIH,
OJTHOPOJHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeoGpa3oBanue rpapukOB TPUTOHOMETPUUECKUX (PYHKIIMIA

Tema 4.10 Cooepircanue yuedbnozo mamepuana

Cucremsl Cucrtemsl IPOCTEHIINX TPUTOHOMETPHUECKUX YPABHEHUN

TPUTOHOMETPHYECKHX

YPaBHEeHU M

Tema 4.11 Cooepotcanue yueonozo mamepuana

Pemenne 3aga4. OCHOBBI [IpeobpazoBanue TPUTOHOMETPUIECKHX BhIpaKeHUH. Perenue

TPUrOHOMETPHH. TPUTOHOMETPUYECKUX YPABHCHHI M HEPABEHCTB, B TOM YHCJIC C UCTIOJb30BAHHEM

Tpuronomerpuyeckue CBOMCTB ()yHKITUH.

bynkumnu Koumponwvnaa paboma Ne 4

pased S. OK 02., OK
KommuiekcHbie ynciaa 03.. OK 04.,

Tema 5.1

Cooeporcanue yueonozo mamepuana
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KoMmiekcHbie ynciia

[Tonsite komrmuiekcHoro yucia. ConpsipkeHHbIE KOMIUIEKCHBIE YUCIIa, MOTYJb U
apryMeHT KOMILIEKCHOTO urciia. @opma 3arnucu KOMIIEKCHOTO YHciia
(reoMeTpuyeckas, TpUTOHOMETpUUECcKas, anredpandeckas). ApudmeTHaecKkre
NEHCTBUS C KOMIUICKCHBIMH YUCITAMH

Tema 5.2
IIpyuMeHeHne KOMILJIEKCHBIX
quceJa

IIpodeccnonaIbHO-OPUEHTUPOBAHHOE COlepKaHUe (COAePKaAHMe NPUKJIATHOT0 MOAYJIs1)

Ilpaxkmuueckoe 3anuamue Ne 12, 13
BrlnonHenre pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX uncen. Mcnonb3oBanue

OK 07.

KOMILJIEKCHBIX YUCEJ B Mpo(heccHoHaNbHBIX 3aa4ax 2
Pa3znen 6. IlpousBognas 37
pyHkuMHU, ee IPUMEHeHNE
Tema 6.1 Cooepircanue yueonozo mamepuana
IMoHsiTHE MPOU3BOTHON. OmnpeneneHue YUCIOBOM TOCIEAOBATEILHOCTH U CIIOCOOBI ee 3ananusi. CBolicTBa
@opMyJIbl M MpaBUIa YUCJIOBBIX NOCeIoBaTeNIbHOCTEN. OnpeaeneHue nmpeiea nociae0BaTeIbHOCTH.
auddpepeHnHpoBaAHIS Brruncnenue npeaenos nociaegopatenbHocTel. [Ipenen pynkuu Ha
o6eckoneunoctu. [Ipenen ¢pyakiuu B Touke. [Ipupamenue aprymenra. [pupanienue
¢byHkuMu. 3aga4u, TPUBOAAIINE K MOHATHIO MPor3BogHON. Onpenenenne
MIPOU3BOAHON. AJITOPUTM OTHICKAHUS IIPOU3BOAHOM 2
Tema 6.2 Cooepotcanue yueoHo2o mamepuana (())2K (E)IK’ (%K
IIpou3BoaHbIE CyMMBI, ®opmynsl quddepenimpoanus. [Ipapuia quddepeHiupoBanus OIZ 04 OIZ
“
pa3HoCTH, IPOU3BeIeHUS, 05.. OK 06..
YaCTHOI'0 4 OK 07,
Tema 6.3 Cooepoicanue yueono2o mamepuaa
IIpounsBognbie Onpenenenue cioxHol ¢pyHkuuu. [IponszBonHas TpPUroHOMETPUUECKUX (DYHKITHH.
TPUTOHOMETPHYECKHUX [Ipou3BoaHAs CIOKHON PYyHKITUU
¢ynxkuuii. [IpousBoanas
CJIOKHOM pyHKUMHU 4
Tema 6.4 Cooepitcanue yuedbnozo mamepuana
IMoHsATHE HENPEPHLIBHOCTH [TonsTie HenpepsriBHOCTH GyHKITMU. CBOMCTBA HENMpephIBHOCTH (YHKIIMU. CBSI3b
¢ynkunu. Merton MEX1y HEMPEPBHIBHOCTHIO U MU PepeHIInpyeMOCThIO (DYHKIIUU B TOUKE. AJITOPUTM
HHTEPBAJIOB pelieHns HepaBeHCTB METOI0M UHTEPBAJIOB 2
Tema 6.5 Cooeporcanue yueonozo mamepuana 2
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I'eomeTpuuyeckui u
dusnyecknii CMbICJI

['eomeTpuyueckuii CMBICT IPOU3BOIHON (DYHKIIMH — YIITOBOU KO3(PPHUIIMEHT
KacaTeJabHOU K rpaduKy GyHKIIUU B TOUKE. Y paBHEHUE KacaTeJIbHOHN K rpaduky

MPOM3BOTHOI GYHKIMU. AJTOPUTM COCTABJICHUS YPaBHEHUsI KacaTeIbHON K rpaduKy () yHKIIHH
y=f(x)
TeMma 6.6 ITpodeccHoHAILHO-OPHEHTHPOBAHHOE COEP/KAHUE (COAEPKAHNE PUKIIATHOTO MOILYJIs)

DuU3HYECKHUH CMBICJI
NPOM3BOHOI B

Ilpakmuueckoe 3anamue Ne 14
duznyeckuil (MEXaHUYECKUI) CMBICI IPOM3BOJHONW — MTHOBEHHAsI CKOPOCTD B

npogeccHoHANBHBIX 321a4axX | MOMCHT BpeMeHH L1 V= S'(t) 2
Tema 6.7 Cooepoicanue yueono2o mamepuana
MoHOTOHHOCTH (pYHKIIHH. Bospacrtanus u yosiBaHus (yHKITUU, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS
ToukH dIKCTpEeMyMa (G yHKIMM 3HAKy MPOU3BOIHOM. [ToHATHE MPOU3BOIHON BHICIIETO MOPSJIKA,
COOTBETCTBUE 3HAaKa BTOPOU MPOU3BOIHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKLIMU HA
oTpe3ke. 3a7a9u Ha MAKCUMYM U MHHUMYM. [[oHSTHE acCUMIITOTHI, CIIOCOOBI KX
orpezeNieHus. AIrOpUTM UCCIeI0BaHUus (PYHKIIMU U TOCTPOCHHUS ee rpaduka ¢
MTOMOIIIbIO TTPOU3BOAHON. [[poOHO-TMHElHAsT QYyHKITUS 4
Tema 6.8 Cooeporcanue yueonozo mamepuana
HccaenoBanne GyHKIUUN 1 NccnenoBanue GpyHKIMK HA MOHOTOHHOCTh U IOCTPOEHHE IPaPUKOB
NnocTpoeHune rpapukoB 4
Tema 6.9 Cooeparcanue yueono2o mamepuana
Hau6oabmee u HanMeHbnee | HaxoxxneHue HanbOIbIIIEro 1 HAMMEHBINETO 3HaYeHUsT (YHKITUH, ITOCTPOSHUE
3HaYeHHe PYHKUUU rpaKOB MHOTOUYJICHOB C UCIOJIb30BAHUEM alllapaTa MaTeMaTU4eCKOro aHaIn3a 3
JuddepennupoBannslii 3a4et (1 cemectp) 2
Tema 6.10 IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COAep:KaHHe (CoAepKAHNE TPUKIIATHOTO0 MOXYJIsI)
Haxo:kaenne onTuMaabLaoro | HauOonbliee u HaMMEHbIIEE 3HAYEHUE QYHKIIUH 2
pe3yJIbTaTa ¢ MOMOIIbIO Ilpakmuueckoe 3anamue Ne 15, 16 2
NPOM3BOIHOI B HaxoxaeHune onTuManbHOT0 pe3ysibTara ¢ TOMOIIBIO TPOU3BOIHOM B MPAKTHYECKUX 2
NMPAKTHYECKHUX 3aa4ax 3aja4ax
Tema 6.11 Cooepotcanue yueonozo mamepuana
Pemenue 3aau. dopmynel u ipaBuia quddepentimpoanus. Mccienopanue GyHKIHH ¢ TOMOIIBIO 1

npon3BoHON. Haubonpiiee n HauMeHblee 3HaueHne QyHKIUU
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IIpousBoaHass pyHKIUH, €€
NpUMEHeHHne

Konumponvnaa paboma Ne 5

Pa3znes 7. MHOTOrpaHHUKH U 40
TeJ1a BPallleHUus

Tema 7.1 Cooepircanue yuedbnozo mamepuana

Bepuunbl, pedpa, rpaHu [TonsitTne MHOrOrpaHHuKa. Ero sjnemMeHTsl: BepIIuHbI, pedpa, rpaHu. J(naroHans.
MHOTOTPAaHHUKA Ceuenue. Boinmykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH 2
Tema 7.2 Cooepircanue yuedonozo mamepuana

Ilpu3sma, ee cocraBiasiommue, | [lonstue npusmel. Ee ocnoBanus n 60koBbie rpanu. Beicora npusmel. Ipsamas u

ceuenue. [lpsamas u HakJIOHHas npusma. [IpaBunbpnas npusma. Ee ceuenue

NpaBUJIbHASA MIPU3MBI 2
Tema 7.3. Cooepiicanue yueonozo mamepuana

IMapaJjaenenunen, Kyo. [Tapannenenurien, cBoOCTBa NMPSMOYTOJILHOTO Napasuienenumneaa, kyo. Ceuenue

Ceuenne Ky0a, KyOa, mapasienenumneaa

napaJjuiejienuimnena 2
Tema 7.4 Cooepoicanue yueono2o mamepuana

IMupamuna, ee [Inpamuna u ee anementel. Ceuenne nupaMuapl. [IpaBunbHas nupamuaa.

cocTaBJsOIIHe, CeYCHHE. VYceuennas nupamua

IIpaBuiabHasi mupaMuaA.

YceuenHasi nupaMuaa 2
Tema 7.5 Cooepotcanue yueono2o mamepuana

BoxoBas u moJiHast [Tnomaas OOKOBOI U MOIHON MOBEPXHOCTH MPU3MBI, TUPAMUIbI

NOBEPXHOCTH NPU3MBl,

NMPaMUIbI 2
Tema 7.6 Cooepircanue yuedonozo mamepuana

CummMmeTpus B KyOe, CumMmeTpust OTHOCUTEIBHO TOUKH, IPSIMOH, IIIOCKOCTH. CHMMeTpHs B KyOe,
napajuleJenunene, npusmMe, | apaelenunene, IpusMe, IHpaMue

nupamMmusje 2
Tema 7.7 IIpodeccnoHAILHO-OPUEHTUPOBAHHOE coep:kaHue (CoAepKaAHNe MPUKJIATHOTO MOTYJIsI)

Ipumepsl cUMMeTpHii B CumMMeTpusi B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

npogeccun Ilpakmuueckoe 3anamue Ne 17, 18 4

OK 01.,0K
02.,0K 03,
OK 04., OK
05., OK 06.,
OK 07.
IIK 1.2.
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CummeTpust B ipodeccuu

Tema 7.8 Cooepiicanue yueonozo mamepuana

IpaBuibHbIE [TonsiTue npaBUILHOIO MHOTOrpaHHUKA. CBOWCTBA MPABUIIBHBIX MHOTOTPAHHUKOB
MHOTOIPAHHMKH, UX

CBOJCTBA

Tema 7.9 Cooepircanue yuedbnozo mamepuana

Huaunap, ero
cocraBjsromue. Ceuenue
HUJIMHApA

Hunuugp u ero anemenTsl. CeueHue MuIMHApa (MapaauieTbHOEe OCHOBAHUIO U OCH).

Passeprka nununapa

Tema 7.10
Konyc, ero cocrasisionue.
Cevenue koHyca

Cooepotcanue yueonozo mamepuana

Konyc u ero snementsl. CeueHune koHyca (TapauieIbHOe OCHOBAHUIO U
poXoJsiiee yepe3 BepIlrnHy), KOHnYecKkue cedeHus. PazsepTka nuinHapa

Tema 7.11
Yceuennnlit konyc. Ceuenue
yCe4EeHHOr0 KOHyca

Cooepotcanue yueonozo mamepuana

Yceuennsiii kKoHyc. Ero o0pasyromas u Beicota. CeueHrne yCe4eHHOTO KOHYyca

Tema 7.12
IIlap u cepa, UX ceyeHUs

Cooepotcanue yueonozo mamepuana

Hlap u cdepa. Bzaumuoe pacnonoxxenue cepsl u miockoctu. Ceuenue mapa,
chepsl

Tema 7.13

ITousiTue 00 00BbeMe TeJ1a.
OTHomIEeHnEe 00HEMOB
MOJ00HBIX TeJl

Cooeporrcanue yueonozo mamepuana

[Tonsatue 06 o6veMe Tena. O6beM KyOa U IPSIMOYTOJIBHOTO Mapajijieenunea.
O6bem npusmbl U IMHAPA. OTHOLIEHHE 00BEMOB TTOJJOOHBIX TEN.
I'eoMeTprueckuil cMbICT ONpeNEanTeNs 3-T0 NOpsaAKa

Tema 7.14
O0BLeMBbI U ILIOIATN
MOBEPXHOCTEH TeJl

Cooepotcanue yueonozo mamepuana

O6beMmbl upaMusl U KoHyca. O6bveM mapa. [Tnomanu noBepxHocreit Ten

Ilpaxmuueckoe 3anamue Ne 19

[Tnomaau MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJT BPAIICHUS
Ilpaxmuueckoe 3anamue Ne 20

OO6beMbl MHOTOTPAaHHUKOB U TeJl BPAIllCHHUS

Tema 7.16
I'eomeTpuueckue
KOMOMHAIIUM HA MPAKTUKeE

IpodeccnoHaILHO-OPHEHTHPOBAHHOE COEPKAHUE (COepPKAHUE MPUKJIATHOTO MOILYJIs1)

Ilpakmuueckoe 3anamue Ne 21, 22
Hcnonp3oBanue KOMOMHAIIMIT MHOTOIPAaHHUKOB U TEJ BPAIICHUS B MPAKTUKO-
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OPHUCHTHUPOBOYHBIX 3aa49ax

Tema 7.17 Cooepiicanue yueonozo mamepuana
Pemenne 3axau. OOBEeMBI U TUIOIIAAN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BpaIllCHUS 1
MHoOrorpaHHMKH M TeJa Konumponvnaa paooma Ne 6 1
BpalleHust
Pasnea 8. IlepBooOpa3nasi 14
¢dyHKuuMn, ee npuMeHeHue
Tema 8.1 Cooepotcanue yueonozo mamepuana
IlepBooOpa3Hast pyHKIHH. 3aJa4a 0 BOCCTAHOBJICHUU 3aKOHA JIBIKEHHUS 110 U3BECTHOM cKOpocTH. [loHATHE
IIpaBuiia HaxoxKAeHHUA uHTerpupoBanusa. O3HaKOMIJIEHHUE C TIOHATHEM MHTETpaja U NepBooOpas3Hoil u ee
NnepBoo0pa3HbIX IPOU3BOJIHOM, BEIYHCIIEHHE TIEPBOOOpa3HOM /i naHHOM pyHKkimu. Tabnuia
dbopMyI 151 HAXO0XKJIEHUS [TepBOOOPa3HBIX. M3yueHre mpaBuia BHIYUCICHUS
nepBooOpazHoi 2
Tema 8.2 Cooepircanue yueonozo mamepuana
Inomaab KPUBOJIHHETHOI 3ajaun, NPUBOISIIUE K MOHATUIO ONPEECICHHOTO UHTErpaia — O BEIYMCICHUH
Tpaneuuu. @opmysia IUTOIIAIM KPUBOJIMHEWHON TPAIleLUHU, O IepeMEIeHUH TOUKH. [TonsaTue OK 01., OK
Hbrorona-JleiiOnuna ompeeNIEHHOTO uHTerpana. ['eomeTpudeckuii U PU3NUECKUI CMBICI OMPEICTICHHOTO 02.,0K 03.,
unterpana. ®opmyna Herotona-Jleitbania 2 OK 04., OK
Tema 8.3 Cooepotcanue yueonozo mamepuana 05., OK 06.,
HeonpeaejeHHbIi 1 [TonsiTHE HEOIpeAEeIeHHOTO UHTETpaja OK 07.
ompe/esIeHHbI HHTErPaJIbI 2
Tema 8.4 Cooepiicanue yuedonozo mamepuana
IMonsiTHe 00 onpeeIeHHOM ['eomeTprueckuii CMBICI ONPEAECICHHOTO UHTETpaja
HHTerpaJjie Kak Iviomaiu
KPHMBOJIMHEHOM Tpaneuuu 2
Tema 8.5 IpodeccnonaIbHO-OPUEHTUPOBAHHOE CO/lep:KaHUe (COAepPKaHNe NPUKJIATHOT0 MOAYJIs1)
Onpege/ieHHbIH HHTErPaJ B ['eomeTpuueckuii cMbICa ornpeesieHHOro nurerpaina. @opmyna HeroroHa-
JKM3HH Jleitonuia. Pemenue 3a7a4 Ha IpUMEHEHHUE UHTErpaja Jijisl BEIUUCICHUS
(bu3MYecKUX BEJIMYMH U TUIoHIaien
Ilpakmuueckoe 3anamue Ne 23, 24
OrnpeneneHHblil HHTETpaj NPU PELIEHUU TPUKIAIHBIX 3a/1a4 4
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Tema 8.6 Cooepotcanue yueono2o mamepuana
Pemenue 3aaau. [TepBoobOpasznas pyukiuu. [IpaBuna HaxoxaeHus neppooopasHbix. Ee npuMeneHue 1
IlepBooOpa3nas pyukuum, ee | Konmponvnasa paboma Ne 7 1
npuUMeHeHHue
Paznen 9. 14 |OKO0l.,0K 02.,
CreneHu u KOPHU. OK 03., 0K 04.,
Crenennasi pyHkuus OK 05., OK 07.
Tema 9.1 Cooepircanue yueonozo mamepuana
Crenennas ¢pyHkuus, ee [ToHsiTHE KOpHS N-0M CTENEHH U3 IEUCTBUTEIBHOrO yuciaa. OyHKIuu y = 2/x ux
CBONCTBA cBoicTBa 1 rpaduxu. CBoiicTBa KOPHS N-OM CTENECHH 2
Tema 9.2 Cooepircanue yueobnozo mamepuana
IIpeodpa3oBanue ITpeoGpazoBaHue NPPALMOHAIBHBIX BBIPAXKEHUN
BbIPA’KEHUI ¢ KOPHAMHU N-0i
CTeneHu 4
Tema 9.3 Cooepotcanue yueonozo mamepuana
CBoICTBA CTENCHH € [TonsaTHe cTeneHu ¢ M0ObBIM parMoOHATLHBIM TTOKa3aTeneM. CTeneHHble (QYHKIINH,
PALMOHAJBLHBIM U WX CBOWCTBA U TpaduKu
NeHCTBUTEJIbHBIM
noxKa3zaTeJsiMu 2
Tema 9.4 Cooepoicanue yueono2o mamepuana
Pemienue MPpaMOHAILHLIX | PABHOCHIILHOCTH UPPAllMOHANIBHBIX YPABHEHUM 1 HEPABEHCTB. MeToAbI uX
YPABHEHMI U HEPABEHCTB pemenus. Perienne uppaimoHaibHbIX ypaBHEHUN U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Peurenne nppannoHanbHbIX YPABHEHHUI U HEPABEHCTB 2
Tema 9.5 Cooepircanue yuedbnozo mamepuana
CTenenn u KOPHH. Omnpenenenue cremHoi GyHKIuU. Mcnonp30BaHNEe €€ CBOMCTB MPU PEIICHUN 1
Crenennasi pyHkums YpaBHEHU U HEPABEHCTB
Koumponvnas paboma Ne 8 1
Pasnex 10. 10 Joko1., ok 02,
IMoxka3aTenbHas QyHKIUA OK 03.. OK 04
Tema 10.1 Cooepotcanue yueonozo mamepuana 2 ’ "
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IHoka3zarenbHast pyHKUUA, ee

CreneHs ¢ IMPONU3BOJIbHBIM IIGfICTBHTeHBHbIM ITOKa3aTCJICM. OHpeI[CJIeHI/IC

OK 05., OK 07.

CBOICTBA nokasarejabHOM (pyHKIIUU, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C TPUMEHEHHEM K 1.2.
noKaszaTeIbHOW QyHKIIMU. Pellienne mokazatenbHbIX YpaBHEHUHN ()YHKIIMOHAIBHO-
rpaduIecKUM METOIOM
Tema 10.2 Cooepircanue yueobnozo mamepuana
Pemenue mokasareibHBIX Pemenune nokasaTenpHbIX YypaBHEHUN METOJIOM YPaBHUBAHUS IOKa3aTENEH,
ypaBHEHHIi H HEPABEHCTB METOJI0M HOBOM MepeMeHHOM, (hyHKITMOHAIbHO-TpaduuecKkuM MeTooM. Pemmenue
MOKa3aTeIbHBIX HEPABCHCTB
Ilpakmuueckoe 3anamue Ne 26, 27
Pemenue nokaszaTeabHbIX YPAaBHEHHUI U HEPABEHCTB 4
Tema 10.3 Cooeporcanue yueonozo mamepuana
CucreMbl NOKa3aTeJbHBIX Pemiennie cuctem nokaszaTenbHbBIX YPaBHEHUN
YPABHEHHM 2
Tema 10.4 Cooeparcanue yueono2o mamepuana
Pemenue 3agau. Pemenne nokasarenpHbIX YpaBHEHHN METOJOM YPABHUBAHUS [TOKA3aTEIIEN U 1
IMoka3zaTeabHas GyHKIHUS METOJIOM BBEJICHUSI HOBOM MepeMeHHOM. Pelenre noka3areibHbIX HEPABEHCTB
Konumponvnaa paboma Ne 9 1
Paszpnen 11. Jlorapugmel. 22
Jlorapupmuyeckas
byHknus
Tema 11.1 Cooepotcanue yueono2o mamepuana
Jlorapudgm gucaa. Jlorapudm uncna. JlecsITUUHBIN U HATYpaTbHBIN JTOTapru(PMbI, YUCIIO €
JlecATHYHBIN H OK 0L, OK 02,
HATYpPAaJIbHBIN JIOTapu(pMBbI, OK 03., OK 04,
OK 05., OK 07.
YHCJI0 e 2
Tema 11.2 Cooepiicanue yueonozo mamepuana K 1.2
CgoiicTBa Jorapu¢gmos. CgoiicTBa norapudmoB. Onepanus JJorapupMUpOBaHHUS. o
Onepanus
JorapugpmupoBaHus 4
Tema 11.3 Cooepircanue yuedbnozo mamepuana 2
Jlorapupmuueckas Jlorapupmudeckast QyHKIUS 1 €€ CBOWCTBA
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¢yHkums, ee cBOMCTBA

Tema 11.4
Pemienue norapupmugeckux
YPaBHEHUIl M1 HEPABEHCTB

Cooeporcanue yueonozo mamepuana

[Tonsrtue norapudmuueckoro ypapHeHnus. Onepanust noTeHuupoBanus. Tpu
OCHOBHBIX METO/Ia PEIICHUS JJOrapu(PMUUECKUX YPABHEHUI: (YHKIIMOHAIBHO-
rpaduIecKuii, METOA MOTEHIIMPOBAHUS, METOJT BBEJICHUSI HOBOU MEPEMEHHOM.

Jlorapudmudeckue HepaBeHCTBA 4
Ilpakmuueckoe 3anamue Ne 28
Pemenue norapumMuueckux ypaBHEHUH U HEPABEHCTB 2
Tema 11.5 Cooepotcanue yueoHo2o mamepuana
Cucrembl JJOrapu()MUUECKHX | AJTOPUTM PELICHHS CUCTEMBI yPaBHEHUH. PaBHOCHIIBHOCTH JIOTapu(PMUIECKUX
ypaBHeHM ypaBHEHU U HEPABEHCTB 2
Tema 11.6 IIpodeccnoHaILHO-OPHEHTUPOBAHHOE CO/iep:KaHue (co/iepKaHMe MPUKJIATHOT0 MOTYJIs1)
Jlorapumel B mpupojae u Ilpakmuueckoe 3anamue Ne 29, 30
TeXHUKE [Tpumenenue norapudma. Jlorapupmuueckas crimpansb B npupoe. Ee
MAaTeMaTHYECKHE CBOKCTBA 4
Tema 11.7 Cooepircanue yueonozo mamepuana
Pemenns 3agay. Jlorapudmuueckas pyHkus. Pemenue npoctedux JorapupMuIecKux ypaBHEHU N 1
Jlorapugmsl. Koumponvnaa paboma Ne 10 1
Jlorapugmuuyeckass pyHkuus
Pa3znes 12. 10
MHo:kecTBa. JJIeMEHThI
Teopuu rpagos
Tema 12.1 Cooepoicanue yueono2o mamepuana
MHuoxecTBa [Tonsatue muoxectBa. [logMHOXkecTBO. Onepanuu ¢ MHOXKECTBAMU 2 OK 01., OK 02.,
Tema 12.2 IpodeccnonanbLHO-0PHEHTHPOBAHHOE CONEPKAHKE (COAEPIKAHME IPUKJIATHOTO MOILY.IsA) OK 03., OK 04.,
Onepauun ¢ mHo:kecrBamu | [Ipakmuueckoe 3anamue Ne 31 OK 05., OK 07.
Onepanus ¢ MHOKecTBaMU. PellieHre mpukiIaHbIX 3a/1a4 2
Tema 12.3 Cooeporcanue yueono2o mamepuana
I'padwbl [Tonsrtue rpada. Cs3ubIii rpad, 1epeBo, MUKI Tpad Ha MITOCKOCTH 2
Ilpakmuueckan paooma Ne 32
CriocoOs1 3aganust rpados. 2
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Tema 12.4 Cooepotcanue yueoHozo mamepuana
Pemenue 3aga4y. Muo:xecra. | Onepanusi ¢ MHOkecTBaMu. ONKMCaHUE PEAIbHBIX CUTYAIMH C IOMOIIBE) MHOKECTB. 1
I'padbl 1 HX IpUMeHEHHE [Tpumenenue rpadoB K pemeHUIo 3a1a4
Koumponwvnaa paooma Ne 11 1
Pa3nen 13. 18
JJieMeHTbl KOMOMHATOPUKH,
CTATUCTUKH M TEOPUH
BEPOSATHOCTEM
Tema 13.1 Cooepotcanue yueoHo2o mamepuana 2
OCHOBHEIE TOHATHSA [lepecTtaHOBKH, pa3MeLIEHUs, COUETAHUSI.
KOMOMHATOPUKH
Tema 13.2 Cooepircanue yueonozo mamepuana 2
Co0biTHE, BEPOSATHOCTH CoBMecTHbIE U HECOBMECTHBIE COObITUS. TeopeMbl 0 BEpOSATHOCTH CYMMBbI COOBITU.
coObITHA. CII02KEHHE H VYcnoBHas BEpOATHOCTh. 3aBUCUMBIE M HE3aBUCUMBbIE COOBITHSL. Teopembl
YMHOKeHHe BepPOsITHOCTEM BEPOSITHOCTH MPOU3BEICHUS COOBITHI.
Tema 13.3 IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COAeP:KaHHe (COAePKAHNE TPUKIIATHOTO MOXYJISI)
BeposiTHOCTD B OTtHocUTeNbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTUYECKOE 8112 8;’ 8§ 8421,
npodeccHoHATbHBIX 3a1a4ax | ONPEACICHNHE BepOSTHOCTH. OLCHKA BEPOSITHOCTH COOBITHSL OK 05" OK 07"
Ilpakmuueckoe 3anamue Ne 33, 34 ? '
BepositHOCTB B nipopeccroHanbHBIX 3a7a4ax
4
Tema 13.4 Cooeporcanue yueonozo mamepuana 2
JluckpeTHas caydaiiHas Bupel cimydaiiHbix BennyuH. OnpeeseHue TUCKPETHON Clly4ailHON BEIMYUHBI.
BeJIHYHHA, 3AKO0H ee 3aKOH pacnpeieseHns TUCKPETHON ClTydyaiiHON BeJIMYMHBI. Ee uncioBbie
pacnpeae/ieHust XapaKTEPUCTUKHU
Tema 13.5 Cooepircanue yueonozo mamepuana 2

3agaun MaTeMaTHYeCKOu
CTATUCTHKH

Bapuanunonssiii psa. [lonmron yactor u ructorpamma. CTaTUCTUYECKHE
XapaKTEPUCTUKHU psAa HAOIIOTaeMbIX JaHHBIX

Tema 13.6
CocTaBJjieHue TA0JIMI "

IMpodeccnoHaTbHO-OPUEHTUPOBAHHOE CO/lepKaAHUE (COAEPKAHNEe NPUKJIATHOT0 MOIYJIs1)

[TepBuunast 06paboTKa CTaTUCTUUECKUX AaHHBIX. [ paduueckoe ux npeacraBlieHUeE.
HaxoxaeHue cpefHUX XapaKTepUCTUK, HAOII0aeMbIX JIaHHBIX
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AMArpaMM Ha MPaKTHKe

Ilpakmuueckoe 3anamue Ne 35, 36
Cocrapienue TabIuIl U AUArpamMM Mpy PEIICHUH PUKIAIHBIX 3a1a4

4
Tema 13.7 Cooepoicanue yueono2o mamepuana
Pemienue 3a1a4. JjaeMeHThl | DJIeMEeHThI KoMOUHAaTOpUKH. COOBITHE, BEPOSITHOCTH COOBITHS. ClIOXKEHUE U
KOMOMHATOPUKH, YMHOXEHHUE BEPOSATHOCTEM 1
CTATUCTUKH U TEOPHH Konumponvnaa paboma Ne 12 1
BEPOATHOCTEH
Pa3nen 14. 18
YpaBHeHUs] M1 HEPABEHCTBA
Tema 14.1 Cooeporcanue yueonozo mamepuana 2
PaBHOCHIBLHOCTD YypaBHeHuii | PaBHOCHILHOCTL ypaBHEHMH 1 HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
1 HEPaBEHCTB. PaBHOCHJIBHBIX MIEPEX0/IaX B YPaBHEHUSIX U HEpaBeHCTBaX. OOIIMe METOIbI
OO0mue MeToabl peeHust pelIeHus ypaBHEHUI: epexo/] OT paBeHCTBA (DYHKIIUN K PaBEHCTBY apr'yMEHTOB
JUTsI MOHOTOHHBIX (DYHKITHI, METO pa3I0oKEHUsI HA MHOXKUTEIH, METO/1 BBEJICHUS
HOBOH MEpeMEHHOH, (PYHKIIMOHATLHO-TpaQUIECKuil METON
Tema 14.2 Cooepoicanue yueono2o mamepuana 2
I'paduueckuii meton OO61mue MeToIbl perieHus] HEPaBEHCTB: MEePEX0]] OT CPABHEHUS 3HaUCHUHN QYHKITUHN K OK 01.. OK 02
pelIeHnst ypaBHeHHiA, CpPaBHEHUIO 3HaYEHUI apryMEHTOB JJIi MOHOTOHHBIX ()YHKIUH, METOJ] HHTEPBAJIOB, OK 03" OK 04"
HEPaBEHCTB ¢dyHKUIMOHANBHO-Tpaduyeckuil Mero. I'paduueckuii MeTo pelieHns ypaBHEHUH U ? ?
HEPABEHCTR OK 05., OK 06.,
Tema 14.3 Cooeporcanue yueonozo mamepuana 4 OK 07.
Ypasuenus u nepasencrsa ¢ | Onpenenenne Mmoxyna. Packpeitne Monyns no onpezenenuto. Ipocreiimme HK 1.2,
MOyJ1eM ypaBHEHUS U HEPABEHCTBA ¢ MojyJieM. [[puMeHeHre paBHOCHIIBHBIX TIEPEXO/IOB B
OMpEJICTICHHBIX TUIAX YPaBHEHUN U HEPABEHCTB C MOIYJIEM
Tema 14.4 Cooeporcanue yueono2o mamepuana 2
YpaBHeHusi 1 HEPaBeHCTBA ¢ | 3HAKOMCTBO ¢ mapameTpoM. IIpocTelinue ypaBHEHUs 1 HEPABEHCTBA C IIAPAMETPOM
napaMeTpom
Tema 14.5 IpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CoAep Kanue (Colep KaHne MPUKJIATHOT0 MOYJIsA)

CocraBJjieHue U penieHue

IIpakTuyeckue 3ausatus Ne 37, 38, 39
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npogecCUOHAIbHBIX 32/1a4 C

Pemenne TeKCTOBBIX 33724 MPOGECCHOHANBHOTO COIEP KaHUs

NMOMOIIbI0 YPABHEHUI 6
Tema 14.6 IpakTuyeckoe 3ansitue Ne 40

Pemenue 3axa4. YpaBuenusi | OOuiye MeTOIbl pellieHUs] YpaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C

U HEpaBeHCTBA napaMmeTpamu 2
Bcero: 273
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3. YciaoBusi peajM3anuu NporpaMMbl 001e00pa3oBaTe/bHOI AU CHUNITUHBI

3.1. Jlus peanu3zanum nNporpaMMbl JHCHUILIHHBI T0JKHBI OBITH
NpeaycMOTPEHbI CJIeYIOIHe CleNnaIbHble OMeIeHuUs]:
Peanuzanmst mporpaMMbl AUCIIUIUIMHBI TPEOYEeT HATMYUS yueOHOTO KaOnHeTa
MaTEeMaTUKH.
O06opynoBaHue yueOHOTO KaOMHeTa:
M0Ca0YHBIE MECTA MO KOJIUYECTBY 00YUarOIIHNXCS;
paboyee MECTO Mpeno1aBaTers;
KOMIUIEKT y4eOHO-HATJISAHBIX TTOCOOUH;
KOMIIJIEKT 3JICKTPOHHBIX BHICOMATEPHAIIOB;
3a/1aHud 11 KOHTPOJIbHBIX paldoT;
npodeccoHaIbHO OPUEHTUPOBAHHBIC 33IaHNS
MaTepHalIbl IK3aMeHa.
Texnuueckue cpencTra 00y4eHHS:
o MEPCOHATBHBIN  KOMIIBIOTEp  C  JIMIEH3WOHHBIM  MPOTPaAaMMHBIM
o0ecreueHneM;
o MIPOEKTOP C IKPAHOM.

3.2.AndpopmannoHHOe oOecnevyeHne 00yueHust
3.2.1. OcHOBHBIE MTeYaTHbIE U JIEKTPOHHbIE U31AHUS

1. Amumo II.A. Marematuka: anreOpa U Hayajga MaTEeMaTUYECKOTO aHAIM3a,
reoMeTpus. AnredOpa W Hayasa maTemaTudeckoro ananusa 10-11 kmacc. YueOHUK.
bazoBeiii n yrioyonennsiii yposenb./IIILA. Anumos, FO.M. Konsrun, M.B. TkaueBa u
np. — Mocksa: IIpocsemenue, 2021.-463c.

2. Aranacsn JI.C. Maremaruka: anreOpa M Hayajga MaTE€MaTHUYECKOro aHalu3a,
reometpusi. ['eomerpusa.10-11 xkmacc. YdeOHuk. ba3oBwiii U yriryOiaeHHBIH ypOBEHB/
JI.C. Artanacsn, B.®. byry3os, C.b. Kagomues n ap. — Mocksa: [Ipocsemenue, 2021.-
287c.

JlonoiHMTEIbHAA yYeOHAas JIUTepaTypa:

1. boromonioB H.B. MaremaTtuka. Anre6pa u Hauaja aHaiu3a. ba3oBblii ypPOBEHb:
10—11 xumaccel: ydueOHUK i cpenHero obmiero ob6paszoBanus/ H.B. Boromonos. -
MockBa: MzpatenbctBo HOpaiir, 2023.- 241c.- (O6meobpa3oBaTeNbHBIA ITUKI). -
ISBN 978-5-534-16084-0. - Tekct: nanekTpoHHbI// OOpa3zoBarenbHas IMaaTGopma
FOpaiit - URL: https://urait.ru/bcode/530391

2. I'ycee B.A. Maremaruka. ['eomerpusi. ba3zoBbrii ypoBenn: 10-11 kmaccsr:
yaeOHMK s cpemHero  obOmiero ob6pasoBanus/ B.A. I'yceB, HW.b. Koxyxos,
A.A. IIpokodnes. - 2-e u3a., ucnp. u gom. - Mocksa: U3znarensctBo IOpaiit, 2023. -
281c.-  (ObmeoOpa3zoBarenbubiii  1uki). -  ISBN 978-5-534-16085-7.  -Tekcr:
anekTpoHHBIN//  OOpa3oBarenbHas  miardopma  HOpaiit  [caiit]. -  URL:
https://urait.ru/bcode/530392
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHUS TUCIUNINHBI

KonTpoabs u oleHka

pacKpbIBalOTCS  uepes

YCBOCHHBIC

3HaHUA H

NpUOOpETEHHbIE O0YYAOIIMMUCS YMEHHMsI, HallpaBjIeHHbIEe Ha (P OPMHUPOBAHUE OOLIUX
U npodeccuoHaNbHBIX KoMIeTeHIui. KoMneTeHuu AO0KHBl OBITh COOTHECEHBI C
NPEIMETHBIMU pe3yibTaTaMu. [l KOHTpPOJISI M OLEHKU pe3yJbTaTOB O0y4YEHHUA
npernojaaBareiab BblOMpaeT (GOpPMbI M METOABl C YYETOM MpodeccuoHalIn3auuu
oOy4eHHsl 10 MPOrpamMme JUCLUILIUHBI.

Kox n nHaumenoBanme
¢GopMupyeMbIX KOMIIETEHUHH

Paszgea/Tema

THun oneHoYHbIX
MeponpUATHH

OK 01. BeiGupats criocoOsl
pemeHus 3a1a4 NpodecCHOHaNbHON
JESITEIbHOCTH NPUMEHUTEIBHOK
pa3IMYHBIM KOHTEKCTaM

Pazgen 1. Temsr 1.1; 1.2.; 1.3.;
14.;15.;16.;1.7.

Pasgen 2. Temer 2.1.;2.2.;2.3.;2.4,;
2.5.;2.6.

Paspgen 4. Temn1 4.1.:4.2.: 4.3.; 4.4.;
45.;4.6.;4.7.;4.8.;4.9.,4.10,;
4.11.

Pasznen 6. Temn1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.; 6.6.; 6.7.; 6.8.; 6.9.; 6.10,;
6.11.

Pazpgen 7. Temwr 7.1.;7.2.;7.3.; 7.4.;
75.;7.6.;7.7.;7.8.;7.9.;7.10.;
7.11.;7.12.;7.13.; 7.14.; 7.15,;
7.16.; 7.17.

Paznen 8. Temnr 8.1.; 8.2.: 8.3.; 84.;
8.5.; 8.6.

Pazgen 9. Temr1 9.1.;9.2.;9.3.; 9.4.;
9.5.

Pazgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pazgem 11. Temsr 11.1.;11.2.;11.3;
11.4.;115.;11.6.;11.7.

Pazgem 13 Temnr 13.1.; 13.2.; 13.3.;
13.4.; 13.5.; 13.6.; 13.7.

Pazgen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.;14.5.; 14.6.

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPEJICTBA MTOMCKA,
aHaJIM3a U MHTEPIPETANH
uHpOpMaUy HTUHPOPMALIMOHHBIE
TEXHOJIOTUH IS BBITOJTHEHUS
3a/1a4 MpoQeCcCUoHaTBHOM
JeSITeTbHOCTH

Pazgen 1. Temnr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Paznen 3. Temn1 3.1.;3.2.;3.3.; 3.4
Paspgen 4. Temn1 4.1.:4.2.: 4.3.; 4.4.;
45.;46.;4.7.;48.;,4.9.;4.10,;
4.11.

Pasnen 6. Temr1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10.;
6.11.

Paznen 7. Temsr 7.1.; 7.2.; 7.3.; 7.4.;
75.;7.6.;7.7.;7.8.;7.9.;7.10.;
7.11.;7.12.;7.13.;7.14.; 7.15,;
7.16.; 7.17.

- YCTHBIH OIIpOC;

- (pOHTANBHBIOIIPOC;

- OIICHKAa KOHTPOJBHBIX
pabor;

- HabmIoJeHHe 3a X0JI0M
BBITTOJTHEHHSI
1ab0paTOPHBIX PadoT;

- OLICHKA BBITIOJTHEHUS
1abopaTopHBIX padoT;

- OIIEHKAa MPAKTHICCKHUX
pabot (pemeHus
Ka4eCTBEHHBIX,
pacyYeTHBIX,
npodeccuoHaIbHO
OPHUEHTHPOBAHHBIX 3a71a4);
- OIICHKA TECTOBBIX
3aJaHNHN;

- HaOJIOJEHUE 32 X0JI0M
BBITTOJTHEHHSI
WHIVBUTYaTbHBIX
MPOEKTOB U OlEHKA
BBITIOJTHCHHBIX MTPOEKTOB;
- BBINIOJIHEHUE
AK3aMEHAIIMOHHBIX
3aJaHui

40



Paznen 8. Temnr 8.1.; 8.2.: 8.3.; 84.;
8.5.; 8.6.

Paznen 9. Temrr 9.1.;9.2.;9.3.; 9.4.;
9.5.

Pazgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pasmen 11. Temsr 11.1.; 11.2.; 11.3;;
11.4.;11.5,;11.6.;11.7.

Pazgen 13 Temnr 13.1.; 13.2.; 13.3.;
13.4.;13.5,; 13.6.; 13.7.

Pazgen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.; 14.5.; 14.6.

OK 03. ImanupoBats u
peann30BBIBaTh COOCTBEHHOE
po¢eCCUOHAIBHOE U
JUYHOCTHOE pa3BUTHE,
pEeaIPUHUMATEIBCKYIO
NeSITETbHOCTD B
npodeccruoHabHOU cdepe,
UCIOJIb30BaTh 3HAHUS 1O
(ruHaHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaLUsAX

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;1.6.;1.7.

Pasznen 2. Temr1 2.1.;2.2.;2.3.;2.4.;
2.5.; 2.6.

Pasnmen 3. Temsr 3.1.; 3.2.; 3.3.; 3.4.
Pazgen 4. Temnr 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;4.8.;4.9.;4.10.;
411,

Pasnen 6. Temur 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Pazpen 7. Temm 7.1.; 7.2.;7.3.; 7.4.;
75.;7.6.;7.7.;7.8.;7.9.;7.10.;
7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Paznen 8. Temnr 8.1.; 8.2.: 8.3.; 84.;
8.5.; 8.6.

Paznen 9. Temr1 9.1.;9.2.;9.3.; 9.4.;
9.5.

Pazgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pazgenm 11. Temsr 11.1.;11.2.;11.3;
11.4.;11.5,;11.6.;11.7.

Pazgen 13 Temnr 13.1.; 13.2.; 13.3.;
13.4.;13.5,;13.6.; 13.7.

Paznen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.;14.5.; 14.6.

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATh U PabOTaThB
KOJIJIEKTHBE U KOMaH/Ie

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;1.6.;1.7.

Pazgen 2. Temnr 2.1.;2.2.;2.3.;2.4,;
2.5.;2.6.

Paszmen 3. Temsr 3.1.; 3.2.; 3.3.; 3.4.
Pasnen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.,4.7.;48.;4.9.,;4.10,;
4.11.

Pa3zgen 6. Temn1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10.;
6.11.

Pasmen 7. Temsr 7.1.; 7.2.; 7.3.; 7.4.;
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75.,76.,7.7.;7.8.;7.9.; 7.10,;
7.11.;7.12.;7.13.; 7.14.; 7.15,;
7.16.; 7.17.

Paznen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazgen 9. Temn1 9.1.;9.2.;9.3.;9.4.;
9.5.

Pazgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pazpgem 11. Temsr 11.1.; 11.2.;11.3.;
11.4.;115.;11.6.;11.7.

Pazgen 13 Temnr 13.1.; 13.2.; 13.3.;
13.4.; 13.5.; 13.6.; 13.7.

Pazgen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.;14.5.; 14.6.

OK 05. OcyuiecTBiATh yCTHYIO U
MUCHbMEHHYIO KOMMYHUKAIUIO HA
TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eTOM OCOOCHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

Pazgen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.15.;1.6.;1.7.

Pasnen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.,4.7.;48.;4.9.;,4.10,;
4.11.

Pa3zgen 6. Temn1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.; 6.8.;6.9.; 6.10.;
6.11.

Pazgen 7. Temm 7.1.;7.2.;7.3.; 7.4.;
75.;76.;7.7.;78.;7.9.;,7.10,;
7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.; 84.;
8.5.; 8.6.

Pazgen 9. Temn1 9.1.;9.2.;9.3.;9.4.;
9.5.

Pazgem 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pazgem 11. Temsr 11.1.;11.2.;11.3;
11.4.;11.5.;11.6.; 11.7.

Pazgem 13 Temnr 13.1.; 13.2.; 13.3,;
13.4.; 13.5.; 13.6.; 13.7.

Pazgen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.; 14.5.; 14.6.

OK 07. CopneiicTBOBaTh
COXPaHEHHIO OKPYKatoIIei
CpeIbl, pecCypcocOepeKeHHUIO,
MPUMEHSATH 3HaHUS 00
M3MEHEHHH KIIMMATa, IIPUHIIHIIBI
OepeXITMBOTO IPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIUANHBIX CUTYAIHAX

Pazgen 1. Temsr 1.1; 1.2.; 1.3.;
14.;15.;16.;1.7.

Pasmen 2. Temer 2.1.;2.2.;2.3.;2.4.;
2.5.;2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pazgen 4. Temnr 4.1.;4.2.; 4.3.; 4.4.;
45.;46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pasnen 6. Temur 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Pazpgen 7. Temwm 7.1.;7.2.;7.3.; 7.4.;
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75.,76.,7.7.;7.8.;7.9.; 7.10,;
7.11.;7.12.;7.13.; 7.14.; 7.15,;
7.16.; 7.17.

Paznen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazgen 9. Temn1 9.1.;9.2.;9.3.;9.4.;
9.5.

Pazgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pazgem 11. Temsr 11.1.;11.2.;11.3,;
11.4.;115.;11.6.;11.7.

Pazgen 13 Temnr 13.1.; 13.2.; 13.3.;
13.4.; 13.5.; 13.6.; 13.7.

Pazgen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.;14.5.; 14.6.

[1K 1.2. ObpabaTsiBaTh MaTepUabI
rEOJEe3MUECKUX CHEMOK.

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pasnmen 2. Temsr 2.1., 2.3.

Pasgen 3. Temsr 3.4., 3.5.

Pazgen 4. Temnr 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pasnen 6. Temur 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10.;
6.11.

Pazpen 7. Temm 7.1.; 7.2.;7.3.; 7.4.;
7.5.;7.6.;7.7.;7.8.;7.9.; 7.10.;
7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Paznen 8. Temnr 8.1.; 8.2.: 8.3.; 84.;
8.5.; 8.6.

Pazgem 11. Temsr 11.1.;11.2.;11.3;
11.4.;11.5,;11.6.;11.7.

Pasnen 14. Temur 14.1.; 14.2.; 14.3,;
14.4.; 14.5.; 14.6.
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