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1. O0masn XapaKTepUCTHKA NPUMEpPHOH paboueit
NPOrpaMMbIO01Ie00pa30BaTeIbLHON M CUUILINHBI

O6meobpazoBarensHas guctiuiinia OOJ[.11 MaremaTtuka sBISEeTCS
00s3aTeNIbHOW  YacThl0  00IIE00pa3oBaTEIbHOTO  IIMKJIAa  00pa30BaTENIbHOM
nporpammbl B cootBeTcTBUU ¢ GI'OC CIIO no 23.02.01 Opranuzaius nepeBo3ok
U yIIpaBIICHUE HA TPAHCTIOPTE

1.2. IIeJIl/I ! IVIAHUPYEMBIC PE3YJIbTAThI OCBOCHUSA TUCHMNIIJIMHDBI:

1.2.1. lean IMCUUNJINHBI:

Conepxanue mnporpaMmmbl  oOmieoopazoBarenbHor  aucuurummasl OO/ 11
MaremaTuka HampaBlICHO Ha JIOCTWIXKEHHE pPE3YyJbTaTOB €€ W3Yy4YeHUus B
cootBercTBUM € TpeboBanusimu DI'OC COO c¢ yyerom mnpodeccruoHaIbHOMI
HarnpasieHHocTi @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJjbTaTbl OCBOEHHUsI 001Ie00pa30BaTeJbLHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO

Ocoboe 3HaueHWE NUCHUIUIMHA UMEET NMpu (HOPMHUPOBAHUU U PA3BUTUU
001X KOMITeTEHITU N U podecCHOHATbHBIX KOMITCTCHITHH.



Kox n HamMeHoBanue
¢dopmMupyeMbIXKOMIIETEH U

OK 01. Bri6upats criocoOsl
pelieHn3a1a4 MPoPeCCHOHANBHOI
JeSATeIBHOCTH

IPUMEHUTEIBHO KPa3JInIHbIM
KOHTEKCTaM

[InaHupyemble pe3yabTAThl 0CBOEHHS
AUCHMILINHBI

Oo0mmel

B yacTu TPpY10BOr0 BOCIMTAHUSA:

- TOTOBHOCTb K TPYly, OCO3HAHHE
IIEHHOCTUMACTEPCTBA, TPYA0II00HE;

- TOTOBHOCTh K aKTUBHOM JICSITEIHHOCTH
TEXHOJIOTHYECKON U COLMAIbLHOM
HaIpaBJI€HHOCTH,CIIOCOOHOCTh HHUIIUUPOBAT,
IJIAHUPOBATh U CAMOCTOATENILHO BBIMOJIHATh
TaKylo JIeATeIbHOCTB;

- HHTEPEC K pa3INuyHbIM cdhepam
podeccnoHaATbHOMIeATeThHOCTH,
OBJaieHHe YHUBEPCAJIbHBIMU
Y4eOHBIMUIIO3HABATEIbHBIMH
JeHCTBUSIMM:

a) 0a30Bble JIOTHYECKHE TeHCTBUS .

- CaMOCTOATENbHO (OPMYIIUPOBATH U
aKTyallu3UpOBaTh MPOOJIEMY, pacCMaTpUBATh
€EBCECTOPOHHE;

- YCTAHaBIIUBAaTh CYIIECTBEHHBIM MPHU3HAK
WA OCHOBaHHUS JUISt CpaBHEHUS,
KJaccu(uKanuu HoO00ILEHM S,

- OTIPEACIIATH LT JACSITEIILHOCTH,
3a/1aBaThIIapaMeTPbl U KPUTEPUU UX
JIOCTHIKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH 1
MIPOTHBOPEYHS BpaCCMaTPUBAEMBIX
SIBIICHUSX;

- BHOCUTH KOPPEKTHUBHI B ICATEIILHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LM,
OIICHUBATh PUCKUTIOCIIEACTBUH JACATEIHHOCTH;
- pa3BUBATh KPEATUBHOE MBIILICHUE TPU
PEIICHUNKU3HCHHBIX TTPOOIeM

0) 0a30BbIe HCCIeI0BaATEIbLCKIE JelCTBHA:

JAucuunimHapHbie2

-BJIQJICTh METOJIAaMH JIOKA3aTeIIbCTB,
AITOPUTMAMHUPEIIICHUS 3a7a4; YMCHHE
(hopmynupoBaTh

oTpesieNICHUs, aKCUOMBI 1 TEOPEMBI,
PUMEHSTHHX, POBOJIUTH JI0OKA3aTEeIbHBIE
paccyXJICHHS B XOJI¢ PECIICHUS 3a1a4;

- YMETb ONIEPUPOBATH MOHITUSMU: CTCIICHb
qyclia,torapudM 9rciia; yMEHHUE BBITIOTHSITh
BBIYHMCIICHHE 3HAYCHUH 1 TpeoOpa3oBaHus
BBIPQXXCHHH CO CTENICHAMU U
norapupMamMu,ipeodpa3oBaHus JPOOHO-
paIMOHATILHBIX BBIPAKCHHUIA,

- YMETb ONEPUPOBATH MOHSITHSIMHU:
paroHaIbHbIC, HpPaIlMOHATBHBIE,
MoKa3aTeNbHbIE, CTETICHHBIE,
norapudmuyeckue,

TPUTOHOMETPHUECKHUE YPAaBHEHUS U
HEPaBEHCTBA,MX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMU: QYHKITHS,
HenpepbIBHAS PYHKIIHS, TPOU3BOTHAS,
nepBooOpa3Hasi, onpeaeIeHHbIA HHTETpall;
YMETh HaXxOJIUTh MPOU3BOJIHBIC DIIEMEHTAPHBIX
(YHKITUI, UCTIONB3YS CIPABOYHBIE MATEPUAIIHI;
HCCIICIOBATHB MPOCTEHINNX CITydasX (yHKIIHH
Ha MOHOTOHHOCTbH, HaXOJJUTh HAUOOIBIIIHNE U
HauMEHBIIINE 3HAYCHUS (PYHKIIHIA;, CTPOUTH
rpaduKy MHOTOYJICHOB C UCIIOJIb30BAHUEM
anmaparta MaTeMaTHYeCKOro aHaIn3a; MPUMEHSTh
MIPOU3BOJIHYIO MPU PEIICHUH 337a4 Ha
JIBUKCHHE; pelaTh MPaAKTUKO-OPHUCHTHPOBAHHBIE
3a/1a4n Ha

HanOOJIbIIINE U HANMEHBIINE 3HAYCHHUS,



- BJIaJIETh HaBbIKAaMH y4eOHO- Ha HaXO0XJIeHUE IyTH, CKOPOCTH U
HCCIIEI0BATEIbCKON UIIPOEKTHOM NEATENBHOCTH, YCKOpEHUS;
HaBbIKaMU pa3pelIeHUs

1YKasbIBaloTCsa popmupyemble IMYHOCTHbIE U MeTanpeameTHble pe3ynbTaTtbl 3 ProC COO (B nocnegHel peaakumm ot 12.08.2022) B oTrnaronbHol popme
2 lncumnamHapHble (NpegMeTHble) pe3ynbTaThl YKa3biBalOTCA B COOTBETCTBUM C UX NOJIHbIM NepedHem Bo PTOC COO (B nocneaHei pegakumm ot 12.08.2022)



npo0Jem;

- BBIABJIATH HpI/I‘-II/IHHO-CJIGIICTBCHHBIG CBsI3HU U
aKTyaJIM3MPOBATh 3a/1a4y, BBIJIBUTAaTh THIIOTE3Y €€
peLHGHI/ISI, HaxXOIUThb apFYMeHTBI IJIA J0Ka3aTCJIbCTBA
CBOMX YTBEPIKJICHHUM, 3a]1aBaTh MapaMeTPhl U
KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATH TOJYYCHHBIC B XOJIC PEIICHHUS
3ada4un pe3YHBTaTBI, KpI/ITI/I‘-IeCKI/I OIICHHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJ'IOBI/DIX;

- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U
HpaKTI/I‘ICCKyIO O6HaCTI/I KHU3HECACATCIIbHOCTH,

- YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1acTel;

- BBIJIBUTAaTh HOBBIC UJICH, IIPE/IaraTh
OPHFI/IHaJIBHI)Ie IIoaAXOabl U peHIeHI/ISI;

- CHOCOOHOCTh UX MCIIOJIb30BAHUS B
MMO3HABATEILHOM 1 COLIMAIbHOM IMPAKTHUKCE

- YMETh ONEPUPOBATH MOHATUSMH: PAllMOHATIbHAS
GyHKIMA, TOKa3aTeabHas (pyHKIHMS, CTETICHHAsS
¢bynkuus, norapudpmMudeckas QyHKIHA,
TpUroHomerpudeckue GpyHkuuu, oOpaTHbIe
(GyHKINHU; YMEHHE CTPOUTH TPaPUKH U3yIEHHBIX
(bYHKIMIA, HCTIOTIB30BaTh IPaQUKK NPU U3Y4IECHUU
IPOLIECCOB U 3aBUCUMOCTEH, NIPH PELICHUH 3a1a413
JPYTUX Y4eOHBIX NPEIMETOB U 3314 U3 peaibHOM
YKU3HH, BEIPAXKaTh (GOPMYIIaMU 3aBUCUMOCTH MEXKILY
BEJINYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4H PA3HBIX THIIOB(B
TOM YHCJIC HA MPOLCHTHI, IOJH U YacTH, Ha
JBIDKEHUE, padOTy, CTOMMOCTH TOBAPOB U YCIIYT,
HaJIOTH, 33/1a41 U3 00JIaCTH yIpaBICHUS
JMYHBIMU all CEMEWHBIMU (PMHAHCAMU ); COCTABIISTh
BBIPAKCHUS], YDAaBHEHUS, U HEPABEHCTBA U UX
CHCTEMBI IO YCIIOBHIO 33JJa4H,UCCIICI0BATh
MOJIy4EHHOE pelleHHEe U OLIEHUBATh
HPaBAONOA00HOCTh PE3YIIbTATOB;

- YMETh OIIEPUPOBAThH MOHATHIMU: CPEIHEE
apuQmeTHIecKoe, MeTnaHa, HanobobIIee u
HalMEHblIIee 3HaUeHUs, pa3Max, TUCIepcHs,
CTaHAapPTHOE OTKJIOHEHHE YHCIOBOrO HabOpa;
yYMETb U3BJIEKaTh, HHTEPIPETUPOBAThH
WHOPMAIHIO, TIPEACTABICHHYIO B TaOJIHIIaX, HA
JquarpaMmax, rpadukax, oTpaskaromryto CBOHCTBa
peabHBIX MPOIECCOB U SBJICHUI; TIPEACTABISITH
MH(OPMALIHIO C TIOMOLIBIO TaOIUI] U JHArPaMM;
MCCIIEIOBATh CTATHCTUYECKUE TaHHBIE, B TOM YHCIIE
C IPUMEHEHHUEM rpauuecKuX METOJIOB U
DIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATUSAMU: CITyYalHBIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD
CJIy4aifHOT'O COOBITHSI; YMEHHUE BBIYHCIIATD
BEPOSITHOCTH C UCTIOJIb30BAHUEM TPahUIECKUX



METO/OB; IPUMEHSATH (DOPMYJIBI CIIOKEHUS U
YMHOEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE
(daxThl 1 POPMYIIBI IPU PELICHUH 337ay;
OLICHUBAThH BEPOSITHOCTH PEATBHBIX COOBITHH;
3HAaKOMCTBO CO CIyYaiHBIMH BETMYUHAMU;
yYMEHHE TIPUBOJUTH IIPHUMEPEI

MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEIT B

HPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX;

- YMETh ONEPUPOBATH MOHATUSMU: TOUKA, IIpsMasi,
IUIOCKOCTB, IPOCTPAHCTBO, IBYIPAHHBIN YToJI,
CKPEIMBAIOIINECS MPSMbIE, TAPaIICITbHOCTD U
NEePHECHIUKYIISIPHOCTD NMPSIMBIX M IUIOCKOCTEH, Yroi
MEXY IPSIMBIMHU, YTOJI MEXY IPSIMOI 1
IUTOCKOCTBIO, YTOJI MEXKTy TNIOCKOCTSIMH, PACCTOSTHHE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE MEXTY
IPSIMBIMH, PACCTOSTHUE MEXTY

TUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh MPH
peleHUH 3a]]a4 U3y4eHHbIEe (PaKThl U TEOPEMBbI
TUTAHUMETPHUH;, YMEHUE OLEHUBATH Pa3MephI
00BEKTOB OKPYKAIOIIET0 MUPA;

- YMETh ONEPUPOBATH MOHATHIMHU: MHOTOTPAaHHHUK,
ceueHHe MHOTOIpaHHUKa, Ky0, apaielenumne],
npu3Ma, THpamMuia, GUrypa u moBEpXHOCTh
BpalleHUs, IIUIUH]IP, KOHYC, I1ap, cdepa, CeUeHUs
¢burypsl BpaleHus, MI0CKOCTb, KacaroLasics
cdepsl, IIMHAPA, KOHYCA, IUIO0IIA/b ITOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCA, IWIHH/PA, TUTOMIA/Ib
cdepsl, 00beM KyOa, IPSIMOYTOJIILHOTO
napauieNienure/1a, MMPaMuIbL, IPU3MBL, IIHITHHIPA,
KOHYCa, 1apa; yMeHHe N300pakaTb MHOTOTPaHHUKHI
Y TIOBEPXHOCTH BpAIEHUS], UX CEYCHUS OT PYKH, C
MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX

CpPEZICTB; YMEHHUE Pacro3HaBaTh CAMMETPHIO B
IPOCTPAHCTBE: YMEHHE PacliO3HABATh



MPaBUIIbHBIE MHOTOTPAHHUKH;
- YMETb ONEPUPOBATH MOHATUSIMU: ABUKECHUE B
IPOCTPAHCTBE, NOJ00HBIE (UTYPBI B IPOCTPAHCTBE;
HCMOJIb30BAaTh OTHOILLICHHE TUIOLIAJIEH TOBEPXHOCTEMN
1 00bEMOB MOAOOHBIX(GUTYP MPH PEIICHUU 33]1a4:
YMETh BBIYHUCIIATh T€OMETPUUECKUE BETUUMHBI
(mmuHa, yrou, miomnaib, 00beM, II0MAAb
MMOBEPXHOCTH ), HCTIONIB3YyS U3YICHHBIE (POPMYIIBI U
METO/IbI;

- YMETb ONEPUPOBATH MOHATUSIMH: TIPSIMOYTOJIbHAS
cucTeMa KOOpJIMHAT, KOOPAUHATBI TOUYKH, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAISIPHOE ITPOU3BEACHUE,
YroJ MEX1YBEKTOpPaMH, CyMMa BEKTOPOB,
IIPOM3BE/IEHUE BEKTOPA HA YUCIIO: HAXOIUTh C
MOMOIIbIO U3YUEHHBIX (POPMYIT KOOPAHHATHI
CepeIUHBI OTPE3Ka, PACCTOSIHUE MEXKY IBYMS
TOUYKAMU:

- YME€Tb BBIOMPATH MOIXOSAIIUN H3YUCHHBIN

METO/1 JUIsl pEIICHUs 3aa4i, PacliO3HABATh
MareMaTuueckue GakThl U MAaTEMaTUYECKHE

MO/JIEH B IPUPOAHBIX U OOIIECTBEHHBIX

SIBJICHUSX, B HICKYCCTBE; YMEHUE TIPUBOIUTH
IpUMEPBl MATEMATUYECKUX OTKPBITHI pOCCUNCKON U
MHPOBON MaTEMaTU4ECKON HAYKH.

- YMETb ONEPUPOBATH MOHATUSMHU: ONIPEIEIECHUE,
aKcuoma, Teopema, Ccie/ICTBHe, CBOMCTBO, MPU3HAK,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE

(hopMynHpoBKYU; yMeHHE (HOPMYIUPOBATh 0OpAaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKIEHUE, TPUBOAUTH
MIPUMEPHI U KOHTPIIPUMEPHI, UCTIOJIB30BATH METO/T
MaTeMaTUYECKOM MHIYKIIUU;TPOBOIUTH
JT0Ka3aTeNIbHbIE PACCYKACHUS NIPU PELUICHUH 3a/1a4,
OLICHUBATh JIOTUYECKYIO NMPABUIILHOCTh PACCYXIACHUM;
- YMETb ONEPUPOBATH MOHATUSIMH: MHOXECTBO,



IIOJIMHOXKECTBO, OIIEPALIMU HAJ MHOXKECTBAMHU;
YMEHHUE UCI0JIb30BaTh TEOPETUKO- MHOYKECTBEHHBIH
anmnapar AJis ONMCaHUs PeaIbHBIX IIPOLECCOB U
SIBJICHUH IIPY pEIIeHUU3a1ay, B TOM YHCIIE U3 APYIUX
y4eOHBIX TIPEAMETOB;

- YMETh OIEPUPOBATh MOHATUAMU: Tpad, CBA3HBIApad,
JIepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh U
OIUCBIBATH Tpadbl

pa3IMYHbIMU crIoco0aMu; UCIOIB30BaTh Ipadplnpu
pelLlIeHNH 3aj1ay;

- YMETbh CBOOOJIHO ONIEPUPOBATh MOHATUAMU:
coyeTaHue, NepecTaHOBKa, YUCIIO COUETaHUN, YHCII0
NEePECTaHOBOK; OMHOM

HeroToHa; ymeHune npuMeHsITh KOMOMHATOPHbIE(AKThI
U pacCy>KIACHUs ISl peLIeHMs 3a/1a4;

-YMETb ONEepUPOBATh NOHATUSAMU: HATYPaIbHOCUHCIIO,
1[€J10€ YHUCII0, OCTATOK M0 MOJYJII0, PallMOHAIbHOE
YHCII0, UPPALMOHAIILHOE YHUCII0,MHOKECTBA
HaTypaJbHbIX, LEbIX,

palMOHAIbHBIX, JECTBUTEIbHBIX YNCEN;, YMEHHUE
HCIOJIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINN
o0Imui AeauTeNb U HAaUMEHbIlee 001iee KpaTHoOe,
anroput™ EBKiMIa npu peleHnn3aiad; 3HakoMCTBO C
pa3IMYHBIMU

MO3UIIMOHHBIMU CUCTEMaMU CUUCIICHNUS;

- YMETh CBOOOJTHO ONEPUPOBATH MOHATHIMHU: CTENEHb C
LeJIbIM TI0Ka3aTeseM, KOPEeHb HaTypalbHON CTETEeHH,
CTENEHb C PALlMOHAIBHBIMIIOKA3aTENIEM, CTENIEHD C
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM) MOKAa3aTeJIEM,
Jorapugm yucia,CUHyC, KOCUHYC U TaHT€HC
MIPOU3BOJILHOTO YHUCIIA;

- YMETh OIIEPUPOBATh MOHATUSAMU: TOKIECTBO,
TOKJIECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMA YPaBHEHUI U HEPABEHCTB,
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PaBHOCWIIBHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
panMoHalbHble, UPPALMOHAJIBHBIE, TIOKA3aTENIbHBIE,
CTETICHHBIE, JTOTapU(PMHUUECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHMs, HEPAaBEHCTBA UCUCTEMbI; YMEHHE PellaTh
ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C TOMOIIIBIO
Pa3NUYHBIXIIPUEMOB; pEeIIaTh YPABHEHUS,
HEPaBEHCTBA U CHCTEMBI C TAPAMETPOM; IPHUMEHSTh
YpaBHEHMsI, HEPABEHCTBA, X CHCTEMBI JJIsl PEIICHUS
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4

-yMeTb CBOOOJIHO ONEPUPOBATh MOHATUAMU: TpauK
¢byHkunu, oopaTHas GYHKIHS, KOMIIO3ULUS (QYHKIUH,
AuHeNHas QyHKIM, KBaJpaTuyHas GyHKLuA,
cTerneHHast QYHKIHS CIENIBIM MTOKa3aTeseM,
TpUrOHOMETpHUUYECKHE (PYHKIMH, OOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIMH, TIOKa3aTeIbHas 1
aorapupmuueckas yHKLIUHU; YMEHUE CTPOUTh
rpaduku QyHKINH,

BBINOJIHATH NpeoOpa3zoBaHus rpaduKoB (QyHKIIHIA;
YMEHHE UCIO0JIb30BATh IpadUKu QYHKIIMHA JUIst
U3yUYEHHsI TPOLIECCOB M 3aBUCUMOCTEH MPH pelieHu
3aja4 U3 IPYrux yIeOHBIX MPEIMETOB UU3 PEATBHOM
KHU3HH; BBIpAXKaTh (OPMYIaMU 3aBUCUMOCTH MEXILY
BEIIMYMHAMU;

yMeHHUE CBOOOHO ONEpUpPOBATh MOHATUAMHU: YETHOCTb
(GyHKINHU, TEPHOANMYHOCT (PYHKITUH, OTPAHUYEHHOCTD
(yHKIIMH, MOHOTOHHOCTB (DYHKIIUH, 3KCTPEMYM
¢byHKIIMY, HaUOOJIbIIIEe U HAUMEHbBIIIEe 3HAYCHUS
(YHKIIMU Ha TPOMEXYTKE; YMEHHE POBOAUTH
uccleioBaHue (QYHKIMH; YMEHUE HCITOTb30BaTh
cBoOMcTBa U TpadUKu GYHKIUHN IS peIIeHHs
ypaBHEHHI, HEPABEHCTB M3aj1ad ¢ TapaMeTpamu;
n300pakaTh Ha

KOOPJMHATHOM INIOCKOCTH MHOKECTBA PEUIECHUI
ypaBHEHMIA, HEPABEHCTB U UX CUCTEM;

11



- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
II0CJIEI0BATEIBHOCTD, apupMeTHYECKas]
porpeccusi, reoMeTpudeckas mporpeccus,
0eCKOHEUHO yOBIBaIOIIAsl FEOMETPHUECKas
Mporpeccus; yMEeHUE 3a/1aBaTh
II0CJIEJ0BATEIBHOCTH, B TOM YHCJIE C IIOMOUIbIO
PEKYpPpPEHTHBIX (HOopMyT;

- YMETb ONIEPUPOBAThH MOHATHSIMU: HEIPEPHIBHOCTh
(GyHKINU, aCHMOTOTHI Tpaduka QyHKIUH, IepBast 1
BTOpast MPOU3BOAHAs (PYHKIIUU, TEOMETPUUECKUN U
(bu3nYeCcKuii CMBICITIPON3BOIHOM, TIEpBOOOpa3Has,
OIpeJIeJIEHHbIN MHTErpaJl; yMEHUE HaXOJUTh
aCHMIITOTHI rpaduka GyHKINU; YMEHHE BBIUUCIIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO U
KOMITO3UIINH (DYHKIIHIA, HAXOIUTh YpaBHEHHE
KacaTeJabHOM K rpaduKy GyHKLIUU; yMEHHE
WCTIOJIH30BAThH TPOU3BOTHYIO JIJIS

uccie1oBaHus (QYHKIMM, 17151 HAXOXKIEHUS
HAWIYYIIETO PEIICHUs B IPUKIIAIHBIX, B TOM YHCIIE
COLMAJIbHO-9KOHOMHYECKUX U (prU3nYecKnx3agayax,
JUTSL OTIPEIEIIEHUS] CKOPOCTH U YCKOPEHUS; HAXOIUTh
IUTOIAAN U 00bEMBI (PUTYpC OMOILBIO HHTETpaa;
MPUBOANTH TIPUMEPBI MATEMAaTHIECKOTO
MOJICTUPOBAHMSI C TIOMOILIBIO

nudepeHInaTbHBIX YPaBHEHUI;

- YMETh ONEPUPOBATH MOHATHIMU: KOMIIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIC YMCIIa, MOAYIb U
apryMeHT KOMILUIEKCHOTO YKcIa, opMas3anucu
KOMILUTIEKCHBIX YUCEN (TeOMEeTprUIecKas,
TPUTOHOMETpUYECKas U alredpandeckas); yMeTbh
MPOU3BOIUTH APUPMETHIECKHE TCHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOIUTH TPUMEPHI
WCTIOJIh30BAHUST KOMITJICKCHBIX YHCEIT;

- YMETb CBOOOJHO ONEPUPOBATh MOHATUSIMHU:



cpenHee apupMeTHIeCKOoe, MeIMaHa, HauOOJbIIeeH
HauMEeHbIlIee 3HaYCHHUsI, pa3Max, JUCIepcus,
CTaHJapTHOE OTKJIOHEHHE JJISl ONTUCAHUS YHCIIOBBIX
JAHHBIX; YMEHHUE HCCIIEI0BATh CTATUCTUYECKUE
JIAaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM IpauIecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapuuecKu
UCCIIeIOBAaTh COBMECTHBIEC HAOIIOICHUS C TOMOIIBIO
JarpamMm pacCceMBaHUs U JIMHEHHOM perpeccuy;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITHI C
UCIOJIb30BaHUEM TpapUIeCKUX METOIOB; TPUMEHSATH
JUTsL pelIeHus 3a1a4 GOPMYIIbI CJIOKESHUS U
YMHOXEHHS BEpOSTHOCTEH, POPMYTyIOTHON
BEPOSATHOCTH, popmyiy bepHysu,

KOMOHHATOpPHBIE (PaKThI U (POPMYIIbI; OLIEHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE
OTIepUPOBATH MOHATUAMU: CITy4YaiiHas BETUYHMHA,
pacripenienieHue BepoITHOCTEH, MaTeMaTHIECKOe
O’KUJIaHUE, UCTIEPCUs U CTAaH/IapPTHOE OTKJIOHEHHE
CIIy4aiiHOM BeJIMYUHBI, QYHKIIUH pactpeieleHUs U
IUIOTHOCTH PaBHOMEPHOT'0, I0KA3aTEILHOTO 1
HOPMAJILHOTO PacHpeeNICHHIA; YMEHHUE MCTIOIb30BaTh
CBOWCTBA U3YUYEHHBIX pacnpeAeIeHUN A perIeHus
3aJa4; 3HaKOMCTBOC TTOHSITHIMHU: 3aKOH OOJBIINX
YKcesl, METOAbl BBIOOPOYHBIX UCCIIEI0OBAHMI; yMEHUE
MPUBOAUTHIIPUMEPHI MPOSBIICHHUS 3aKOHA OOJBIINX
qHcen B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMeTh CBOOOTHO OTIEPHPOBATH TOHSATHIMH: TOUKA,
npsiMasi, INOCKOCTb, IPOCTPAHCTBO, OTPE30K, Y4,
IIJIOCKUM yTOJI, IBYTPAHHBIN yrOJI, TPEXTPAHHBIN yToJl,
nepeceKaroIuecs, napauieabHble U
CKPEIMBAIOIINECS MPSIMBIE, TAPaIIeTbHOCTD U
NEPIIEHAUKYISIPHOCTD MPSIMBIXH TIOCKOCTEH, yroi
MEXTy TPSMBIMH, YTOJ
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MEX]y IPSIMOM U TUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH; YMEHHE MCII0JIb30BaTh IIPH PEIICHUH
3aJa4 U3y4eHHbIe (DAKTHI U TEOPEMBI IITAHUMETPUH;
YMEHUE OLIEHUBATh pa3Mepbl OObEKTOB B
OKpY’KaloIIeM MHUpe; YMEHHE OIIepUPOBATh
HOHATUSMH: MHOTOTPAHHUK, CEYEHUE MHOTOIPaHHHUKA,
MPaBUIIBHBII MHOTOTPAHHUK, IPU3Ma, MHpaMU/Ia,
¢burypa 1 oBepXHOCTb BPALLCHUS, LIMIIUH/IP, KOHYC,
map, cepa, pasBepTKa OBEPXHOCTH, CEUECHUS KOHYCa
U LWIMHJPA, MapajuleibHble OCH WM OCHOBAHHUIO,
CEeUYeHue I1apa, INIOCKOCTh, Kacaromasics cepsl,
LIWINH/PA, KOHYCa; YMEHHE CTPOUTH CEUEHHE
MHOTOTpaHHHKA, U300paXKaTh MHOTOTPaHHHKH,
(Gurypsl 1 MOBEPXHOCTH BPAILLCHUS, UX CEUCHHsI, BTOM
YHCIIe ¢ TIOMOIIBIO SJIEKTPOHHBIX CPEACTB; YMEHUE
IPUMEHSATh CBOMCTBA FT€OMETPUUYECKUX

¢buryp, caMocTosTeTHHO (POPMYITHPOBATH
OTIpeJIeNIEHUs U3y4aeMbIX (pUryp, BBIIBUTATh
THITOTE3BI O CBOWCTBAX M MPHU3HAKAX

reoMeTpruecKux (Guryp, 000CHOBBIBATh WIH
OTIPOBEPraTh UX; YMEHHE TIPOBOJUTH

KJIaccu(pUKaUo GUryp MO pa3IuuHbIM

MIPHU3HAKAM, BBITOJIHATH HEOOXOUMBIE
JIOMIOJTHUTENbHbIE TOCTPOCHMUS;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHIMH: IJIONIA]Th
¢burypsl, 00beM (QUTYpHI, BETUYHHA yTIIa, PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE MEKIY PSIMBIMH,
paccTosiHie MEeXAYIUIOCKOCTSAMHU, IJIOIa b Cephl,
TUTONIAJIh TIOBEPXHOCTH MUPAMUIBI, TPH3MBI, KOHYCA,
LWIMHAPA, 00beM KyOa, IPSIMOYTOJIBHOTO
napaiesienuIeN1a, MAPaMuIbl, IPU3MBI,

UWIMHApA, KOHYCA, [I1apa; YMEHHE HaX0/IUTh
OTHOIIEHHE 00BEMOB MO0OHBIX PUTYD;
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- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSMHU:
JBHXCHHUC, HapaHHCHBHBIﬁ MEpCHOC, CUMMCTpHAIHA
IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue 1Moaoous, Nogo00oHbIE PUTYPEI;
YMEHHUE PACIO3HaBaTh PaBHbBIC U OAOOHBIE QUTYDBL,
B TOM YHCJIC B IPHPO/IC, HICKYCCTBE, apXUTEKTYPE;
YMEHHUE UCIIOIH30BaTh T€OMETPUYECKHE OTHOLICHHS,
HaxXoJuThb FrCOMCTPUYICCKNEC BCIIMYUHBI (IIHI/IHa, yroiJ,
IUIOMIA/b, 00BbEM) TIPH PEIICHUH 3a/1a4 U3 IPYTHX
y4€OHBIX MPEIMETOB U U3 PEATHHON KU3HH;

- yMeTh CBOOOIHO OIIEPUPOBATH MTOHATHIMH:
npAMOYTrojibHasA CUCTEMAa KOOpAUHAT, BEKTOP,
KOOPAMHATHI TOUKH, KOOPIUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOM3BEICHUE BEKTOpPA Ha YUCIIO,
pa3JIoKEHHE BEKTOPA 10 0a3UCy, CKaISIPHOES

MPOU3BCACHUC, BEKTOPHOC IMPOU3BCACHUC, YT'OJI MCKIY

BEKTOPAMM: YMEHHUE UCIIOJIB30BATH BEKTOPHBIN U
KOOPJMHATHBIN METOJ JIIsl pEHICHUST€OMETPUUECKUX
3aj1a4 M 3a]1a4 APyrux y4yeOHBIX IPEAMETOB;
ONEepUpPOBATh MOHATUAMU: MaTpula 2x2 u 3x3,
ONPEAEINTEND MaTPUILIBI, TEOMETPUYECKUI CMBICIT
OIpEIeIUTENS;

- YMETb MOJEJINPOBATh PEAJIbHBIE CUTYallUH Ha
A3bIKE MATEMaTUKU: COCTABIISATh BbIPAXKECHMUS,
YPaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3aJ1a4H, UCCIIEI0BATh IOCTPOCHHBIE
MO/IEJIU C UCTIOJIb30BAHUEM almrapara anreopsl,
MHTEPIPETUPOBATH NMOTYYECHHBIN pe3yNbTar;
CTPOUTH MaTEMaTUYECKUE MOJEIN C IIOMOILBIO
reOMEeTPUYECKUX MOHATUH U BEIMYHH, PEeIIaTh
CBSI3aHHbBIE C HUMHU [TPAKTUYECKHE 3a]1a4H;
COCTaBJISITh BEPOSATHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH [TOJIYYEHHBIN PE3yibTarT;
pelaTh NPUKIAAHbIE 3aJa4l CPEICTBAMU
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OK 02. Hcnionb3oBaTh
COBpPEMEHHBICCPE/ICTBA ITOUCKA,
aHaJIM3a U UHTEPIIPETAINH
uHpopmanuu, u
nH(GOpPMaIMOHHBIE TEXHOJIOTHU
ISt

BBITIOJTHEHHUSI 3a/1a4
npodeccuoHaNTEHONIeATeTbHOCTH

B obs1acTH HeHHOCTH HAYYHOT'0 O3HAHUS:

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIECTBEHHOMN

MIPaKTUKH, OCHOBAaHHOTO Ha JHaJiore

KYJIBTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO
CBOETO MECTa BIOJUKYJIBTYPHOM MHPE;

- COBEpPILLIEHCTBOBAHUE A3BIKOBOM "
YUTATEIbCKOM  KYJIbTYpbl  Kak  CpeJCTBa
B3aUMOJECHCTBUS MEXKIY JIOJbMHU WM ITO3HAHUSA
MUDa;

- OCO3HaHME LIEHHOCTH HAyYHOU
JeSITeIbHOCTH,TOTOBHOCTh OCYIIECTBIISATh
IIPOEKTHYIO U

HCCIIEIOBATENbCKYIO 1€ATEIbHOCTh
WHIUBUAYAJIBHOU B IPYIIIIE;

OBj1aieHHe YHUBEPCAJIbHBIMU
Y4eOHBIMHUIIO3HABATEIbHBIMHU

ACHCTBUAMMU:

B) padora ¢ uH(popmanueii:

- BJIaJIETh HaBbIKAMHM IOJTy4YeHHsI HH(pOpMAIUU
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIIATH IIOUCK, aHAJIN3, CUCTEMATU3ALIUIO
Y MHTEPIPETALUIO HH(YOPMALIMK PA3TUYHBIX

MaTEMaTHYECKOI0 aHaJln3a, B TOM YHCIIe
COLMAJIbHO-9KOHOMHUYECKOTO U
(us3nuecKkoroxapakrepa;

- YMEHHUE BBIOMPATh MOAXOAIUN METO AT
peleH s 3a/1a41; TOHUMaHNEe 3HAYUMOCTH
MaTeMaTHKH B U3Y4YE€HUU NIPUPOJHBIX U
OOIIECTBEHHBIX MIPOIIECCOB U SBJICHUHN; YMEHHE
pacrio3HaBaTh [IPOSIBICHUE 3aKOHOB
MaTeMaTHKH BUCKYCCTBE, yMEHHE MTPUBOIANTH
IpUMEpPbl MATEMATUYECKUX OTKPBITHH
POCCHIICKOH 1

MHUPOBOM MaT€eMAaTHYECKOU HAyKH

- YMETb ONEPUPOBATH MOHATHIMHU:
panroHanbHast QyHKIHS,
noka3areabHasspyHKIUS, CTETICHHAs
¢byHKums, norapudmuyeckast

byHKIHS,

TpUTrOHOMETpHUUECKre QYHKIIUHU, 0OpaTHbIE
(GyHKLINU; yMEHHE CTPOUTD IpapuKu
M3Y4EeHHBIX QYHKIIUI, HCIIOJIb30BaTh I'pauKu
IIPYU U3Y4EHUUIIPOLIECCOB U 3aBUCUMOCTEN,
MIPH PEUICHNUH 33/1a49H3 IPYTHX YIEOHBIX
IPEMETOB U 3aj1au U3 pealbHOM KU3HH;
BBIpa)XaTh GOPMYITAMHU 3aBUCUMOCTH MEXKILY
BEJINYMHAMU;

- YMETh OIIEPUPOBATH TOHSATHIMHU: TOKIECTBO,
TOXIECTBEHHOE NpeoOpazoBaHKe, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa ypaBHEHUH U
HEPaBEHCTB,paBHOCUIIBHOCTh YPaBHEHUH,
HEPaBEHCTB U CUCTEM palliOHAIIbHBIE,
uppalroHaIbHbIe, TIOKa3aTeNbHbIE,
CTENEeHHbIE, TIoTapuPMUUECKHE,
TPUTOHOMETPUUYECKHE YpaBHEHMUS,
HEpaBEHCTBAaHU CUCTEMBI; YMETh pPelIaTh
ypaBHEHHMsI, HEPABEHCTBA U CHCTEMBI C
MIOMOILBIO PA3JIMYHBIXITPUEMOB; PELIaTh
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BUJIOB H(POPM IPE/ICTABICHHS;

- CO3/1aBaTh TEKCTHI B PA3JIMIHBIX
(dbopMarax cy4eToM Ha3HAUYCHUS
HH(OPMAIIMHU U 1IeTICBO

ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHSITh YPaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JIJIsl PEIICHUS
MaTeMaTUYeCKHUX 3a/1a4 U 337a4 U3 pa3InuHbIX
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OK 03. [TnmanupoBath 1
peaTn30BbIBATHCOOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
HpeANPUHUMATEITBCKYIO
JIeATEILHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BATh 3HAHUS 10
(rHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX )KU3HEHHBIX
CHUTYaIUSIX

ayJIUTOpUH, BBIOMpAsi ONTUMAIIbHYIO (popMy
MIPEJICTaBICHUS U BU3YyaTH3alUH;

- OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh
uH(pOpMAIIUH, €€ COOTBETCTBHE MPABOBLIM H
MOpPaIbHO-3THUYECKUM HOpMaM;

- ACIIOJIB30BATh CPE/ICTBA HH(POPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTH B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33]1a4 C COOJII0IEHUEM
TpeOOBaHUI H)PrOHOMHUKH, TEXHUKU OE30MTaCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, MPaBOBbIX U
STHUYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30IaCHOCTH;

- BJIAJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHpopmanuu, THPOPMAIIMOHHOHN 0€30IMacCHOCTH
JTUYIHOCTH

B 06.1acTH 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS S
- c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO MOBEACHUS;

- CTIOCOOHOCTD OIEHMWBATh CUTYAIUIO U IPUHUMATD
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIaJa B IOCTPOCHUE
YCTOMUYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POIUTENSIM U
(W) ApyTUM YJieHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHS [IEHHOCTEN
CEMENHOM KU3HU B COOTBETCTBUHU C TPAJAULIUSIMU
HapoaoB Poccun;

OBiaieHUe YHHBEPCAJIbLHBIMH PeryJsiTHBHbIMU
NeMCTBUAMMU:

a) CaMOOPraHu3alMs:

- CAMOCTOSITEILHO OCYIIECTBIISATh TO3HABATEIbHYIO
JESITEIbHOCTb, BBISBISATH MPOOIEMBI, CTABUTH U

o0JacTeil HayKy U peasibHOW )KU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHITUSMHU:
JIBYDKEHUE, TapaJUICIIbHBIA IEPEHOC, CAMMETPHS
HAa IJIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue 1Moa00Us, MOAO0OHbBIE GUTYPHI,
YMETh PacIlo3HaBaTh paBHBIC U MOI00HBIE
(Gurypsbl, B TOM YUCIIC B TIPUPOJIC, HCKYCCTBE,
apXUTEKType; YMETh HCIIOIb30BaTh
TCOMETPUYUCCKUE OTHOIICHHUS, HAXOUTh
reOMETPUYECKUE BETUYMHBI (JITTMHA, YOI,
IUIOINA/b, 00BEM) MPH PEIICHUH 33124 U3 JPYTUX
y4eOHBIX IPEAMETOB U U3 PEATBHON KU3HU

“YMCETb OIICPpUPOBATH NOHATUAMU: pallHOHAJILHBIC,
HppallvOHAJIBHBIC, ITIOKA3aTCJIbHBIC, CTCIICHHBIC,
HOF&pH(l)MPI‘ICCKPIG, TPUTOHOMCTPUYICCKUC
YpaBHCHHUA U HCPABCHCTBA, UX CUCTCMBI;

- YMETh OIEPUPOBATH MMOHSATUSIMU: MHOTOTPAHHUK,
ceueHre MHOTOTpaHHMKA, Ky0, Mapalienenumnes,
pu3Ma, mupamMuaa, GUrypa u moBepxXHOCTh
BpallleHus1, IUIUHAP, KOHYC, map, cdepa, ceueHus
(burypsl BpalleHus, INIOCKOCTb, Kacaroascs
cdepbl, TUIUHAPA, KOHYCA, IO
MTOBEPXHOCTH MTUPAMHU/IBI, TPU3MBI, KOHYCA,
UWJIMH]IPA, I0Maab cdepsl, 00beM Ky0a,
MPSMOYTOJIBHOTO TIapaJuTeICTUIIe/1a, TUPAMU/IBI,
MIPU3MBI, IWIMH]IPA, KOHYyCa, IIapa; yMEHUe
M300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH
BpAIICHUS, UX CEYCHHSI OT PYKH, C TOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB M AJICKTPOHHBIX
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(bopMyIHpOBaTH COOCTBEHHBIE 33a4YH B
00pa3oBaTeNnbHOM NeATENLHOCTH U
YKU3HEHHBIX CUTYaLIUAX;

- CAMOCTOSITEIBHO COCTABIIATH IJIaH
pereH st MPoOJIeMBbI C YI€TOM UMEIOIIUXCS
pecypcoB, cOOCTBEHHBIX BO3MOKHOCTEH U
MPEIIOYTEHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;
CIOCOOCTBOBAThH (POPMUPOBAHUIO H
MPOSIBJICHUIOIIUPOKOM 3pYIULIUH B Pa3HBIX
001acTSIX 3HAHUM,[IOCTOSIHHO IIOBBIIIATL CBOM
00pa3oBaTeNnbHbIN UKYIbTYPHBIH YPOBEHB;
0) CAMOKOHTPOJIb:

WCIIOJIB30BATh MPUEMBI PEIICKCUU JIIS
OLICHKUCUTYAIuH, BBIOOpa BEPHOTO
pelieHus;

- YMETh OLICHUBATh PUCKH U
CBOEBPEMEHHOIPUHUMATh PELICHUS 110

UX CHHKEHUIO;

B) 3MOIMOHAIbHBIH MHTEJIEKT,
Npeanoaaramui cpopMHPOBAHHOCTD:
BHYTpPEHHEH MOTUBAIIH, BKIIIOYAIOLIEH
CTPEMJIEHMEK JOCTH)KEHHUIO LIETH U YCIIEXY,
ONTUMHU3M, UHULIUATUBHOCTb, YMEHUE
JENCTBOBATD, UCXOs U3 CBOMX BO3MOKHOCTEH;

- OMIIaTHH, BKHIOanOHIeﬁ CIIOCOOHOCTH MOHUMATh
OMOIHUOHAJIIBHOC COCTOAHUC APYTUX, YUYUTLIBATH

€To IMpHu OCYIECTBIICHUHY KOMMYHHKAIUH,
CIIOCOOHOCTH KCOYYBCTBHIO U COIICPCIKNBAHULO,

- COIMATIbHBIX HABBIKOB, BKITIOUYAIOIIAX
CIIOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCS,
MPOSIBIISATH

MHTEpPEC U pa3pemaTb KOHGIUKTHI

CPEJICTB; YMETh PaCllO3HaBaTh CUMMETPHIO B
IPOCTPAHCTBE; YMETh PAaCIlO3HABAThH
MPaBWIBHBIEMHOTOT PAaHHHKH;

- YMETh OIEPUPOBATH MOHATUSIMHU:
MPSIMOYTOJIbHAS] CUCTEMA KOOPJIMHAT,
KOOPAMHATHI TOYKHU, BEKTOP, KOOPIUHATHI
BEKTOpPA, CKAJISIPHOE IIPOU3BENICHUE, YTOJ
MEX1yBEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpPA HA YHCIIO; HAXOIUTD C
MOMOIIbIO U3YUEHHBIX (POPMYIT KOOPAHHATHI
CepeIUHBI OTPE3KA, PACCTOSTHUE MEXKY IBYMS
TOYKAMHU



OK 04. DddexTrBHO
B3aUMO/ICHICTBOBATH U
paboTaTh BKOJJICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSTEIILHOCTHH CaMOOTIPE/ICIICHUIO;
-OBJIaJICHHE HaBBIKAMHU y4eOHO-
HCCIIEIOBATENILCKOW, IPOCKTHOM 1 COLMATIBHOM
JIeSITEIILHOCTH;

- YMETb ONepUPOBATH MOHITUSIMU:
CITyYalHBIMOMBIT U CIy4aliHOE COOBITHE,
BEPOSITHOCTH CITy4allHOTO COOBITHS; YMETh
BBIUUCIISATH

BEPOSATHOCTD C HCIOJIb30BaHUEM I'paUUECKUX
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OBJj1ajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU

AeiicTBUSAMHU:0) COBMeCTHAas

JAesITeJIbHOCTD.

- IOHUMATh M MCTIOJIb30BaTh
MPEUMYILIECTBAKOMAHHOU U

WHIIMBUIYAIBHOU paOOTHI;

- MPUHUMATH 11€JId COBMECTHOMU JEATEIHHOCTH,
OpPraHU30BBIBATh U KOOPJIMHUPOBATH ACHCTBUS IO
€CIOCTHKCHUIO: COCTABIIATh IIJIaH JCHCTBUM,
pacnpenensaTb POy ¢ y4eTOM MHEHHM
YYaCTHHUKOBOOCYKIATh PE3yJIbTaThl COBMECTHOM
padoTHI;

- KOOPJAUHUPOBATH U BBINOIHATH PabOTy B
YCIOBUSXPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIISITh NO3UTUBHOE CTPATETUUECKOE
TOBEJICHNE B PA3JIMYHBIX CUTYAIIUSIX, POSBIISATH
TBOPYECTBO U BOOOpaKeHUE, ObIThH
nHUIMATUBHEIMOBJIa/IeHHe YHUBEPCAJIbHBIMU
peryJIAiTUBHBIMH/ICHiCTBUSIMH

') NPUHATHE ce0s1 U APYTHX JIIOIEN:

- MPUHUMATh MOTUBBI U apTYMEHTHI APYTHUX
JIOICUTTPU aHATTU3€E PE3YIIHTATOB JIEITEIBHOCTH;
- IPU3HABATh CBOE MPABO U MPABO JIPYrUX JIIOAEH
HAOIHOKU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD
CIIO3UIHUU APYTOTo YCJIOBCKA

METOJIOB; IPUMEHSTH (DOPMYIIBI CIIOKEHUS U
YMHOKEHHS BEPOSATHOCTEH, KOMOMHATOPHBIC
(daxThl 1 POPMYIIBI IPU PELICHUU 33/a4;
OIICHHBATh BEPOSTHOCTH PEAIbHBIX COOBITHI;
3HAKOMCTBO CO CIIy4allHBIMH BEJIMYHMHAMH,
YMEHHE IPUBOIUTH IIPUMEPHI MPOSIBIICHUS 3aKOHA
OOJBIINX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

- YMETb CBOOOJIHO ONIEPUPOBATH IMOHATUSAMU: CTEIIEHb
C LIEJIBIM I1I0Ka3aTeIeM, KOPEHb HaTYPaJIbHOU
CTEIIEHH, CTEIIEHb C PALIMOHAIILHBIMIIOKA3aTENEM,
CTETEHb C JeHCTBUTEIIbHBIM (BEILIECTBEHHBIM)
nokasaresem, Jiorapudm yncia,cCHHyc, KOCHHYC U
TaHI'€HC IIPOU3BOJILHOTO YHUCIIA;

- YMETh CBOOOTHO OIIEPUPOBAThH MOHATUAMHU:
rpaduk ¢pyHKIMU, oOpaTHas QyHKIHNSA,
KOMIO3UIMS QYHKIMH, TMHEeHHas QyHKIus,
KBaJpaTU4Has GyHKLUs, CTeNeHHas: QyHKIUS
IEJIBIM TTOKa3aTeeM, TPUTOHOMETPUIECKHE
¢byHKLMHU, 0OpaTHBIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTelbHas U Jorapupmuueckas
(byHKLIUU; YMETb CTPOUTH Tpaduky GyHKIMA,
BBITOJHATH Npeo0pa3oBaHust rpapukoB GpyHKUINH;

- YMETh UCTIOJIb30BaTh rpaduku GyHKIMHA 115
W3Y4EHHUs MIPOLIECCOB JIM 3aBUCUMOCTEN NTPU PELLIEHUH
3aJ1a4 U3 JPYTUX y4eOHBIX MPEIMETOB UU3 peaIbHOU
YKU3HH; BBIpaXaTh (POPMYIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; U- CBOOOIHO ONIEPUPOBATH MOHATHSIMHU:
YEeTHOCTh (PYHKLUH, IEPUOAUIHOCTD (DYHKIIUH,
OTPaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb (DYHKIIUH,
HKCTpeMyM (YHKIIMU, HANOOJIbIlIee U HAUMEHbIIIee
3HAa4YeHUs

(GYHKLINU HAa IPOMEXYTKE; YMETh IPOBOIUTh
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OK 05. OcytiecTBisTh YCTHYIO U
MUCHMEHHYI0 KOMMYHHUKAITHIO HA
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoii®@enepannu ¢ yueTroM
0COOEHHOCTEH COLUAIIBHOTO U
KyJBTYPHOTO KOHTEKCTa

B o0s1acTH 3cTeTHYECKOr0 BOCIIUTAHNUSA:

- 3CTETUYECKOE OTHOILLIEHUE K MUPY,
BKJIIOYAsI3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TpyAa

1 O0ILECTBEHHBIX OTHOILICHHIA;

- CIIOCOOHOCTh BOCIIPUHUMATh Pa3InYHbIE BUIbI
HCKYCCTBA, TPAJULIUN U TBOPUYECTBO CBOETO U
JPYTUXHAPOJI0B, OIIYIIATh YMOLIMOHAIbHOE
BO3JIEHICTBUE UCKYCCTBA;

- YOKJI€HHOCTh B 3HAYMMOCTH JIJIsl JINYHOCTU U
00111eCTBa OTEYECTBEHHOTO U MUPOBOTO
HCKYCCTBA,3THUYECKUX KYJIbTYPHBIX TPAAULIUNA U
HapOJHOTO TBOPUYECTBA;

- TOTOBHOCTH K CAMOBBIPA)KEHHUIO B Pa3HBIX
BHUJIAXMCKYCCTBA, CTPEMIIEHHE MTPOSBIISATH
KauecTBa TBOPYECKOU JIMYHOCTH;

OgBiagenne yHMBepPCAJIbHBIMH

ucclieioBaHne QyHKIINU;

- YMETh UCIIOJIb30BaTh CBOMCTBA U TPaPUKH
(GyHKUIMN A71s pelieHus: ypaBHEHUH,
HEPaBEHCTB M3a/ay C apamMeTpamu;
n300pakaTh Ha KOOPAWHATHOH MJIOCKOCTH
MHO’KECTBA PEUICHUI YPaBHEHHUI HEPABEHCTB U
HX CUCTEM

- YMETb ONIEPUPOBATH MOHATHIAMMU: CPEHEE
apudmernueckoe, MearaHa, HAUOOJIbIIICE U
HaMMEHbIIIee 3HaUeHUs, pa3Max

JUCIepcusi, CTAaHJapTHOE OTKJIOHEHUE
YHCIIOBOTO HAOOPa; yMEHHE U3BJIEKATh,
MHTEPIIPETUPOBATH

UH(POPMALIUIO, PE/ICTABICHHYIO B «Ta0IHUIAX,
HaJuarpamMmax, rpapukax, OTpa)karolryro
CBOMCTBapea bHbIX IPOLIECCOB U SIBICHUH;
MIPEICTaBIATh HHPOPMAIIIO

- YMETb ONIEpPUPOBATH MOHATHAMMU: CpPEHEE
apudmernyeckoe, MearaHa, HauboJIbIIee U
HaMMEHbIIIee 3HAaUeHUs, pa3Max

JUCTepcusi, CTAaHJapTHOE OTKIIOHEHUE
YHCIIOBOTO HAOOPa; YMEHHE U3BJIEKATh,
HHTEPIIPETUPOBATH

UH(POPMALIUIO, IPE/ICTABIEHHYIO B «TabIHUIAX,
HaJuarpammax, rpagukax, oTpaskarolryro
CBOMCTBapeaIbHbBIX MIPOIIECCOB U SBJICHUH;
MIPEICTaBIATh HHPOPMAIUIO C TTOMOIIBIO
TaOJIMII U IMarpamMM; UCCIIE0BaTh
CTaTUCTHUYECKHNEC NJAaHHBIC, B TOM YHCIJIEC C
MpUMEHEHHEM TpaprUecKuX METOJ0B U
AEKTPOHHBIX CPE/ICTB;

- YMETh OIIEPUPOBATh MOHATUSAMU: TOUKA,
MpsiMas,INIOCKOCTh IIPOCTPAHCTBO, ABYIPAHHBIN
YTOJI, CKPEILUBAIOIIUECS IPSIMBIC



[apaJuIEIbHOCTD U NEPIECHAUKYIIIPHOCTD
IPSIMBIX U IJIOCKOCTEH, YIOJ MEXKAY MPSAMBIMH,
YTOJI MEXY NPSIMOU U
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OK 07. ConeiicTBOBaThb
COXPaHEHUIOOKpYKatoIen
CpeIbl,
pecypcocOepereHuIo,
IPUMEHSTb3HAHUS 00
M3MEHEHUH KIIMara,
MPUHIIUIIBI OEPEKITHUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIEWCTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUAX

KOMMYHHUKAaTHBHBIMH

JeHCTBUAMMU:2) O0IIeHHE:

- OCYILECTBJIATh KOMMYHHMKALIUH BO BCEX
chepaxKU3HU;

- pacrio3HaBaTh HeBepOAIbHBIE CPEICTBA
0OI1eHN s, TIOHUMATh 3HAaYE€HUE COLIMATIbHBIX
3HAKOB, PACIIO3HABATH MIPEATNIOCHUIKU
KOH(IMKTHBIX CUTyalluil U CMsT4aTh
KOH(JINKTHI,

- pa3BEpPHYTO U JIOTUYHO U3J1araTh CBOIO
TOYKY3pPEHUS C UCIOJIB30BAHUEM

A3BIKOBBIX CPEJICTB

B 00J1acTH 3K0JI0rH4€CKOro BOCIIMTAHMS
- ¢(hopMHPOBAHHOCTh IKOJIOTUYECKOU
KYJIBTYPbI, IOHUMaHUE BIUSAHUS COLIMAJIBHO-
YKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE
MIPUPOJHOMN U COLUATIBHOUCPE/IbI, OCO3HAHUE
IJ100aIbHOTO XapaKTepa HKOJIOTHYECKUX
npobiem;

- INTAHUPOBAHUE U OCYILECTBICHUE
JIEHCTBUI BOKPYXKAIOIIEH Cpelie Ha

OCHOBE 3HaHHs LIeJIel YCTOMYNBOTO
pPa3BUTHSA YEIIOBEYECTBA;

AKTHBHOE HENIPUATHE ACHUCTBUN, IPUHOCAIINX
BPEIOKPYKAIOILEH Cpeae;

- YMEHHE MTPOTHO3UPOBATH
HEeOIaronpHusTHbIE YKOJIOTHYECKUE
MOCJIEACTBHS MPEANPUHUMAEMbIX ICUCTBUM,
IIpe0TBpallaTh UX;

- pacUIMpPEHME OIBITA AESITEIIBHOCTH
JKOJIOTUYECKONHAIIPABIEHHOCTH;

- OBJIaJIeHHE HABBIKAMH YIEOHO-
HCCIIEIOBATENIbCKOM, TPOEKTHON 1
COLIMAIbHOU IEATEIIBHOCTU

IJIOCKOCTBIO, YT'OJI MCKAY IJIOCKOCTAMHU, PACCTOAHUC OT
TOYKH 0 IIIIOCKOCTH, PACCTOSAHUEMEXKIY IIPSAMBIMU,
pacCTodHnuC MCKIY IITOCKOCTAMU;,

- YMETb UCIIOJIb30BATh MPH PEIICHUHU 3324
W3YYCHHBIE (PAKTHI U TEOPEMBI TUTAHUMETPHH; YMCHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIEro MUpPa

- YMETb OIIEPUPOBATH MOHATUAMU: IPSIMOYIOJIbHAS
cucTeMa KOOpAUHAT, KOOPAUHATHI TOUYKH, BEKTOP,
KOOPJHMHATBI BEKTOPA, CKAJSIPHOE IIPOU3BENCHUE, YOI
MEXIyBEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA Ha YMCJIO; HAXOIUTH C ITOMOIIBIO U3YYEHHBIX
(bopMys1 KOOpAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEXy IByMSI TOUKaMU;

-yMeTb BBIOMPATh MOAXOSAIINN H3YyYeHHBIH METOIS
pelIeHus 3a/1a4uM, paclio3HaBaTh MaTeMaTH4eCKe (PaKkThl U
MaTeMaTHYeCKue MOJETHU B IPUPOIHBIX U OOIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE;

YMEHME IPUBOJUTH IPUMEPBI MATEMATHUYECKHUX
OTKPBITUIA POCCUICKON U MUPOBOW MaTEMAaTHYECKOM
HayKH.

- YMETbh ONIEPUPOBATH MOHATHAMM: CIYHaANHBIMONBIT U
ciyyaifHoe COOBITHE, BEPOSITHOCTD CITy4aifHOTO

COOBITHSI; YMETh BBIYUCIIATH BEPOSITHOCTh C
UCTOJIb30BaHUEM I'paUUECKUXMETOI0B; IPUMEHSTh
(bopMyIIbI CIIOKEHUSI U YMHOXKEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIE

(bakThl 1 HOPMYITBI IPU PEIICHUH 3a71a9; OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA;
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3HAaKOMCTBO CO CJIyT-Iaf/'IHBIMI/I BCIIMYHUHAMMU.

YMEHHE MTPUBOJIUTH IIPUMEPHI TIPOSBICHUS
3aKOHA0OJIBIINX YUCEI B PUPOTHBIX U
00IIIECTBEHHBIX

SIBJIICHUAX

IIK 3.1. OpranuzoBsiBaTh padoTy
nepcoHaia mo oopadboTke
MEPEBO30YHBIX IOKYMEHTOB U
OCYILECTBIICHUIO PacueTOB3a YCIyTH,
MPEI0CTaBIIsIEMbIe TPAHCTIOPTHBIMU
OpTraHU3aIUSIMHU.

- OCYULIECTBJIATH LI€JICHANPABICHHbIN
MIOMCKIIEPEHOCA CPEJCTB U CIIOCOOO0B
NeCTBUS B MPOPECCUOHANBHYIO CPELY;

- TOTOBHOCTb K aKTUBHOM JESTEIbHOCTU
TEXHOJOTHYECKON U COIUAIbHON
HaIpaBJIEHHOCTH,CIIOCOOHOCTh HHUIIMMPOBATH,
IJIAHUPOBATh U CAMOCTOSTEIBHO BBIIOIHSTh
TaKylo J1€ATEIbHOCTb;

- pa3zpabaTbIBaTh IJIaH PEIICHUS TPOOIEMBI C
y4eTOMaHalIu3a UMEIOLINXCS MaTePUATIbHBIX U
HeMaTepUaIbHBIX PECypCOB;

- JIeflaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh
€ro,0paTh OTBETCTBEHHOCTH 32 PEIlICHUE;

- YMETbh UHTETPUPOBATh 3HAHUSA U3
pa3HBIXIPEAMETHBIX 00JacTel;

-BJIaACTh OCHOBHBIMH ME€TOAAMHU U
HNOHATUAMHUMATEMATHYICCKOI'O aHaJIn3a,
- BJIaA€Th OCHOBHBIMH
MaTEMaTH4YCCKUMH MCTOAaMH
PECIICHUAMMU IIPHUKIIAAHBIX 3aaa4
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2. CTpyKTypa u coaep:kaHue 0011e00pa3oBaTe/ IbHOM TN CHUIINHBI

2.1.00beM AUCHHMIJIMHBI U BUIbI Y4eOHOH padoThl

Bux yueOHoM padoThl Oovem
6

yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHHUILIHHBI 308

B T.4

OcHoBHOe coiepxkaHue 300

B T.U.:

TEOPETUUECKOE 0OyUCHHE 220

MPAKTHYECKUE 3aHATHUS 80

KOHCYJIbTAalus 2

I[Ipome:kyTouHas aTTecTanus

1 cemecmp — oughghepenyuposanmvlii 6

3auem?2 cemecmp - 9K3dMEH
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2.2. TemaTuyeckuii IJIaH U coJiep:KaHue TUCITUTNIIIHMHBI

HaumeHoBaHue pa3iesioB U TeM Conep:xanue yueOHOTro MaTepHuaJia (0CHOBHOE 1 Po(ecCHOHATBHO- Oo0bem dopmupyembie
OPHEHTHPOBAHHOE), JIAG0PATOPHBbIE M MPAKTHYECKHE 3aHATHSI, 4acoB KOMIIEeTEeHIHH
NPHUKJIATHON MOAYJIb(IIPH HAJTHYNH)
OcHOBHOE coiep:KaHNe
Paspnea 1. IloBTopenue Kypca 18
MaTeMaTHKAa OCHOBHOM
IIKOJIBI
Tema 1.1 Cooepitcanue yueono20 mamepuana
Iesb u 3231240 MaTEMATHKHIIPH ba3oBbie 3HaHMs 1 yMEHHUSI IO MaTEMaTUKE B TPOPECCUOHATBHOMN U B
OCBOCHUM MMOBCEAHEBHONAEATEIIHHOCTH.
crnenruajJbHOCTH 2
Tema 1.2 Cooepitcanue yueono20 mamepuana
Yucsia v BBIYMCIEHUS. JleicTBUS HaJ MOJIOKUTEIIBHBIMA U OTPULIATEIbHBIMU YHACIIAMU,
Bripaxkenus u OOBIKHOBEHHBIMH HACCATUUHBIMU APOOSIMHU.
npeodpazoBaHus JleficTBHSI cO CTENEHIMH, POPMYIIBI COKPAIIEHHOTO YMHOXKEHUS 2
Tema 1.3 IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COePIKAHME (COAeP/KAHME MPHKIATHOIO OK 01., OK 02.,
T'eoMeTpHsi HA IJIOCKOCTH L OVALY) OK 03., OK 04.,
Ilpakmuueckoe 3anamue Ne 1 OK 05., OK 06.,
Buasl miockux ¢uryp u ux miomiaab. [[pakTuko-opueHTHpOBaHHbBIC 2 OK 07.
3aJla4d B KypCEereOMeTPUHU Ha TJIOCKOCTH MK 3.1.
Tema 1.4 Cooeporcanue yuedonozo mamepuana
IIpoueHTHBIE BHIYMCIEHUS IIpocThie IPOIICHTHI, pa3HbIe CITOCOOBI MX BRIYUCICHUS. CII0KHBIC 2
MPOIEHTHI
Ilpakmuueckoe 3anamue No2
[IpouieHTHBIE BEIYMCIEHUS 2
Tema 1.5 Cooeporcanue yuedonozo mamepuana
YpaBHeHHsI H HEPABEHCTBA JluneliHnble, KBaJipaTHbIE, TPOOHO-TMHEIHBIC YPABHEHHS M HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHMs U HEPABEHCTBA 2

Tema 1.6

Cooeporcanue yueonozo mamepuana




Cucrembl ypaBHeHU 1

CriocoOblI penieHus CuCTeM JIMHEWHbBIX ypaBHeHul. [lonaTue maTpuiia

HEPaBeHCTB 2x2 u 3x3,onpenenutens matpuiibl. Metoa 'aycca. Cuctemsl
HEJIMHEHHBIX YPAaBHCHUM. 2
CucTtemMbl HEpaBEHCTB
Tema.l1.7 Cooeporcanue yuedonozo mamepuana
BxoaHo#1 KOHTPOJIbL Boruncnenus u npeodpa3oBanus. Y paBHEHHs U HEpaBEHCTBA. ['eomeTpus 1
Ha
MJI0CKOCTH 1
Konmponvnas paboma Ne 1
Paznen 2. Ilpsimble U 18
IUIOCKOCTH B IPOCTPAHCTBE
Tema 2.1 Cooepircanue yuebnozo mamepuana
OCHOBHbBIE IOHATHSA [Ipenmer crepeomeTpun. OCHOBHBIEC TOHTHS (TOYKA, MIpsIMas,
cTepeoMeTpHM. MJI0CKOCTh,TPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 2
Pacnosioxkenue npsiMmbIX 1 [Tepecekatoiiuecs, napaaienbHble U CKPEIIUBAIOLINECS MPSIMBIE.
IJIOCKOCTEM [TpusHak u cBoOMCTBA
CKpENIMBAIOIIUXCS NPSIMBIX. OCHOBHBIE POCTPAHCTBEHHBIC (DUTYPHI.
Tema 2.2 Cooepitcanue yueono2o mamepuana
IMapapieabHOCTh NPSAMBIX, [TapannenbHble psiMad U 1IockocTh. Onpenenenue. [Ipusnak. CBoiicTBa
NPSIMOH ¥ IJIOCKOCTH, (c
IJI0CKOCTel nokazarenscTBoM). [Tapannensnsie uiockoctu. Onpesenexue. 4 OK 01., OK
[Ipuznak. CBoiicTBa(c J0Ka3aTeNbCTBOM). TeTpasip U €ero 3J1eMeHTHI. 03., 0K 04,
[Tapannenenunen u ero 3meMeHTsl. CBOMCTBA IPOTHUBOIIOIOKHBIX OK 07.
IPAaHEN U JUaroHaJIey MmapasuiesIenuneaa.
[Toctpoenune ceuenuii. Pemenue 3amau.
Tema 2.3 Cooeporcanue yueonozo mamepuana
IepneHIUKYJIAPHOCTD [Tepniennukynsipubie npsimbie. [TapannenbHbie psIMbIE,
NPSIMBIX, IPSIMOii U NEePHEHANKYISPHBIC K TUI0CKOCTH. [Ipr3HaK nmeprneHIuKyaspHOCTH 2

IJIOCKOCTH, INIOCKOCTEH

IIPSIMOM U IUIOCKOCTH. J0Ka3aTesIbCTBO.

[lepnienaukynsip u HakoHHAs. [leprieHIUKYIISIpHBIE TUIOCKOCTH.
[Tpu3nak

NEPIEHIMKYISIPHOCTH IUIOCKOCTe!. Jloka3aTenbcTBo. PaccrosiHue B
IIPOCTPAHCTBE




Tema 2.4 Cooepircanue yueonozo mamepuana
Teopema o Tpex Teopema o Tpex nepneHauKyIsapax. Yol Mex Iy NpsMOn U 2
neprueHanKyJIsipax IJIOCKOCTBIO. YTOJIIMEXY MIIOCKOCTSIMU
Tema 2.5 IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE CO/lepP:KaHuUeE (CoepPKaHNe PUKJIATHOTO
Iapa/ienbHble, Moayas) _
NepeHIHKYISAPHbIC,CKPeNIHBAIOLITE Akcuomsl crepeomeTpuu. llepneHanKyIsipHOCTb NPSMOMN U TNIOCKOCTH,
npsivMbre MapauieIbHOCTh JBYX MPSIMBIX, H?pHeHI[I/IKy.H?IpHBIX MJIOCKOCTH, 2
NEPHEHAUKYISIPHOCTD MIIOCKOCTEN
Ilpakmuueckoe 3anamue Ne 4, 5 4
[TapamienbHble, NEpHEHANKYISIPHbIE, CKPEUTUBAIOIINE MPSMbIE
Tema 2.6 Cooepiicanue yueonozo mamepuana 1
Pemenne 3axau. [lpsimbie Pacnonoxxenue npsmbIX U MIIOCKOCTEN B MpocTpaHCTBE. [lepneHauKyIspHOCTh U
HILIOCKOCTH B MapauieNbHOCTh MPSAMBIX U ITOCKOCTeN. CKpEIMBaIOIIUECs MPSIMbIe
MPOCTPAHCTBE Koumponvnaa paoboma Ne2 1
Paznen 3. KoopauHaThl 1 12
BEKTOPBI
Tema 3.1 Cooepircanue yuebnozo mamepuana
JlekapToBbI KOOpPAMHATHI B | JleKapTOBEI KOOPAMHATEI B IpoCTpaHCcTBE. IIpocTeiimmue 3a1a4u B KOOpAMHATAX.
npocrpancTBe. Paccrosinme | PaccrosgHue Mexay IByMs TOYKaMH, KOOPAMHATBI CEPEIMHBI OTPE3Ka
MeKAy ABYMSI TOUKAMH. 2
KoopaunaTtsl cepeanHbI
oTpe3ka
Tema 3.2 Cooeporcanue yueonozo mamepuana
BekTopnl B Bekropst B mpoctpaHcTBe. CliOKEHHUE M BBIUUTAHHE BEKTOPOB. YMHOXEHUE OK 01., OK
MPOCTPAHCTBE. YTOJI BeKTOpa Ha 4ucio. KommiaHapHsle BekTopbl. CKaJsipHOE IPOU3BEIACHHE 02., OK 03.,
MEK1y BEeKTOpaMHu. BEKTOPOB. OK 04., OK 05.
CxaasipHoe PasnoskeHne BekTOpa IO TpeM HEKOMIUIAaHAapHBIM BekTopam. KoopauHaTel 1K 3.1.
MPOU3BEIEHHEBEKTOPOB BEKTOpA, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB B KOOpAMHATAX, Yrojl MEXIy
BEKTOPAMH, YTOJ MEXAY MPSIMOM U IUIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMHU. 4

YpaBHEHHE UIOCKOCTH.
["'eoMeTpryuecKuii CMbICH onpeaeauTens 2x2

Tema 3.3

IpodeccnonaabHO-OpEeHTHPOBAHHOE co/iep:kaHue (CoaepKaHue MPUKIIATHOTO MOIYJIsl)




IIpakTHKO- Ilpakmuueckoe 3anamue Ne 6
OpHEHTHPOBaHHBIE 3a7a4ynHa | KoopauHaTHas TUIOCKOCTh. BeruncieHne paccTosIHUIA HA INIOCKOCTH. 4
KOOPIAMHATHOU MJIOCKOCTH Ilpakmuueckoe 3anamue No 7
Brruncnenue moniagaen Ha miuocKocTi. KonnyecTBeHHbIE pacyeThl
Tema 3.4 Pemienue Cooepotcanue yueonozo mamepuana
3agau. Koopaunarsl n JlexapToOBbI KOOPAMHATHI B IPOCTpaHCTBE. BekTopsl B mpocTpancTBe. CliokeHue u 1
BEKTOPBI BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpA Ha ynciao. KoMIutaHapHbie BEKTOPBI.
CkansipHoe Mpou3BeICHUE BEKTOPOB. PaznokeHne BeKTopa Mo Tpem
HEKOMILIaHApHBIM BekTOpaM. [Ipocreiimme 3amaun B koopanHaTtax. KoopauHaTsl
BEKTOPA, PACCTOSIHUE MEXIY TOUKaMHU, KOOPIUHATHI CEPEANHBI OTPE3Ka,
CKJIIPHOEIIPOU3BEICHUE BEKTOPOB B KOOPANHATAX, YTOJl MEXIY BEKTOpPaMH, yroJ
MEXKTY NPSAMOU U TIIOCKOCTBIO, YTOJI MEXAY MNIOCKOCTIMH
Konmponvnas paboma Ne 3 1
Pa3nen 4. OcHoBBI 36
TPUTOHOMETPH.
Tpuronomerpuuyeckue
GyHkuun
Tema 4.1 Cooepotcanue yueonozo mamepuana
Tpuronomerpuyeckue Pannannas mepa yrna. [IoBopoT Touku BOKpYr Hayaina koopauHat. Onpenesenue
(GYHKIHH IPOU3BOJILHOIO CHHYCa, KOCUHYCa, TAHT'€HCA U KOTAHI€HCa. 3HAKU CHHYCa, KOCUHYCa, TAHT€HCa U
yria, yncjaa. Paajnannas u KOTaHI'€HCa M0 YETBEPTSAM. 3aBUCUMOCTb MEK/ly CHHYCOM, KOCUHYCOM, TAHT€HCOM OK 0. OK
rpajaycHasi Mepa yrJa WKOTAaHT€HCOM OJTHOTO M TOTO K€ yrjia 4 02. OI'<’ 03.
Tema 4.2 OCHOBHBIC Cooepircanue yueonozo mamepuana OK1 04. OK’
TPUTOHOMETPUYECKUE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC YIJIOB 05 OK’ 06
TO)KIECTBA. DOPMYJIbI o —o . PopMyIIbl IPUBEICHUS 4 (,)K 07, N
NPUBeEACHUSA IIK 3.1.
Tema 4.3 Cooepotcanue yueonozo mamepuana




Cunyc, Kocunyc,
TAHIeHC CYMMBbI U
PA3HOCTH JABYX YIJIOB.
CuHyc U KOCHHYC
JABOWHOIO yrJja.
DopMyJIbITIOJIOBUHHOTO
yria

CymMma 1 pa3HOCTb CUHYCOB. CymMMa M pa3HOCTb KOCUHYCOB. CHHYC M KOCHHYC
nBoitHoro yria. ®opmynsl nosnoBuHHOTO yria. [IpeodpazoBanue cymMMbl
TPUTOHOMETPUUECKUX (PYHKIMI B IPOU3BECHUE U TPOU3BEACHHUE B CYMMY.
BrlpakeHne TpUroHOMETpU4EeCKUX (PYHKIMI Yepe3 TAaHTE€HC MOJIOBUHHOTO
aprymenra. [IpeoOpa3oBanue mpocTelInX TPUrOHOMETPUUECKUX BBIPAKEHUN

Tema 4.4

Cooepicanue yueonozo mamepuana

DyHKUNH, UX CBOMCTBA.
Crnoco0sI 3aganus pyHKuMU

OO6nacTp onpeaeneHuss ¥ MHOXKECTBO 3HaUeHUN QyHKUIUN. YETHOCTD, HEUETHOCTD,
nepuoANYHOCTh QyHKIUN. CriocoObl 3a1anus GyHKIIHMA

Tema 4.5

Cooepotcanue yueonozo mamepuana

TpuronomerpuyecKue OO0nacTb onpeneneHusl ¥ MHOXKECTBO 3HAYEHUN TPUTOHOMETPUYECKUX () yHKIIUH.
(yHKIHMH, HX CBOICTBA YETHOCTD, HEYETHOCTD, IEPUOANYHOCTH TPUTOHOMETPUUYECKUX (PYHKITHIA.
urpapuku CaoticTBan rpaduku GyHKIUN Y =COSX, y=sinx, y=1tgx, y = ctgx

Tema 4.6 Cooepircanue yueonozo mamepuana

IIpeoOpasoBanue CixaTtue U pacTspKeHHE rpa(UKOB TPUTOHOMETPUUYECKUX (PYHKIUH.

rpadukos Ilpakmuueckoe 3anamue No 8

TPUTOHOMETPHYECKHX [IpeoGpazoBanue rpadukOB TPUTOHOMETPUIECKUX (HYHKIIUN

GyHKumin

Tema 4.7 Onucauue IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlep:KaHue (ColepKaAHUe MPUKIATHOT0 MOAYJINA)
MPOU3BOACTBEHHBIX Ilpakmuueckoe 3anamue Ne 9, 10

NPOLECCOB C NOMOIIbIO
rpa¢gukoB pyHKIUI

Hcnonb3oBaHue CBONCTB TPUTOHOMETPUUECKHUX (QYHKITUI B TPOQECCHOHATBHBIX
3a1adax

Tema 4.8 O6paTHble Cooeporcanue yueonozo mamepuana

TPUTOHOMETPHYECKHE OO6parnbie TpuroHometrpudeckue Gpynkiuu. Mx cBoiicTBa u rpaduxu
GyHxkumnn

Tema 4.9 Cooepircanue yuebnozo mamepuana

TpuroHomerpuveckue VYpaBHeHHE COS X = a . YpaBHEHHME Sin X =a . YpaBHeHue tgx =a, Ctgx =a.
YPABHEHUA U Pemennerpuronomerpuyeckux ypaBHeHur TUIoB: [Ipocrenmme
HEpaBEHCTBA TPUTOHOMETPUYECKUE YPABHEHUS, CBOIAIIMECS K KBaAPATHBIM, PELIaEMbIe

PasaCJICHUCM Ha MHOKHUTCIIN,OJHOPOAHBIC.




Ilpakmuueckoe 3anamue Ne 11

[Ipeo6pazoBanue rpapukOB TPUTOHOMETPUUECKUX (DYHKLINN 2

Tema 4.10CucreMbl Cooepicanue yueonozo mamepuana

TPUTOHOMETPHUYECKHUX Cuctembl MPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUM

YPaBHeHM I 2

Tema 4.11 Cooeporcanue yueonozo mamepuana

Pemenue 3ana4. OCHOBBI [IpeobpazoBanne TPUTOHOMETPUUCCKHUX BhIpaKeHUH. Permenue 1

TPUTOHOMETPHUMH. TPUTOHOMETPUUYECKUX YPABHEHUW U HEPABEHCTB, B TOM YHUCJIE C UCIIOIb30BAHUEM

Tpuronomerpuyeckue CBOMCTB (pyHKITHI.

GyHKIMM Konumponvnan paboma Ne 4 1

Pa3nen 5. 8

KoMmiekcHbIe yncaa

Tema 5.1 Cooeporcanue yueonozo mamepuana

KoMmiekcHbIE YHCIa [TonsiTue komrIeKCHOTO yrciia. ConpsyKeHHbIE KOMIUIEKCHBIE YHCIIa, MOIYIb U OK 02., OK
apryMeHT KOMIUIEKCHOTO unciia. DopMa 3armucu KOMIUIEKCHOTO Yucia 4 03. OK 04.
(reomeTpuyeckasi, TPUroHOMETpHUEecKasi, anredpanueckas). ApupmeTuieckue (’)K 07, ’
JIEUCTBUS C KOMIUIEKCHBIMU YUCIaMU

Tema 5.2 IIpodeccnonasbLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOTYJIsI)

IpumeHeHne Ilpakmuueckoe 3anamue Ne 12, 13

KOMILJICKCHBIXYHCEJI Breimonnenue PacdCTOB C IIOMOIIBIO KOMIIJICKCHBIX YHUCCII. HMcnonb3oBaHue 4
KOMILJIEKCHBIX YUCEN B TPOQPECCHOHATBHBIX 3a/1auax

Pa3nen 6. I[lpousBoanas 36

(pyHKuum, ee npuMeHeHue

Tema 6.1 Cooepoicanue yueonozo mamepuana OK 01.. OK

IloHsITHE MPOU3BOIHOIA. OmnpeneneHue YUCIOBOM MOCIEAOBATEILHOCTH U CIIOCOOBI ee 3aianus. CBoWCTBa 02 OK’ 03

®opMyJIbl M IPABHIIA YHUCJIOBBIX TOCNIeIoBaTeNbHOCTEN. OnpeeneHue npesaesa nocie0BaTeIbHOCTH. OIE 04 OIE

auddepeHIHpOBAHNSA Brruncnenne npenenos nocnenoparenbHocteil. Ipenen @pynkuun Ha 2 05 OIZ 06
6eckoneunoctu. [Ipenen pynkunu B Touke. [Ipupamenue aprymenra. ! N
[TpupamenunepyHKmu. 3ama4n, MPUBOASIINE K MOHATHIO TPOU3BOTHOM. OK07.
Onpenenenne Npou3BOIHON. AJTOPUTM OTHICKaHUS TPOU3BOAHOM

Tema 6.2 Cooeporcanue yuedonozo mamepuana

IIpousBoaHbIE CyMMBI, ®opmynsl guddepennuposanus. [Ipapmna nuddepenimpoBanus 4




Pa3HOCTH, IPOU3BETEHMUS,
YaCTHOT0

Tema 6.3

IIpousBoaHbIE
TPUTOHOMETPUYECKUX
¢ynxkuui. IlpousBoanas
CJI0KHOU PyHKIMU

Cooepicanue yueonozo mamepuana

Omnpenenenne cnoxxHout Ppyukiuu. [IponsBoaHas TPUrOHOMETPUUECKUX () YHKIIHMA.
[TpousBoiHas CIIOKHOM (YHKIIMH

Tema 6.4
ITonsiTHE HEMPEPBIBHOCTH
Gynkuuu. Meron

Cooepotcanue yueonozo mamepuana

[Tonstne HenpepbiBHOCTH QyHKIMU. CBOMCTBA HENpephIBHOCTU (hyHKIUU. CBS3b
MEX]ly HETPEPBIBHOCTHIO U TU(PHEpeHIUPYEMOCTHIO (YHKIIMH B TOUKE.

HHTEPBAJIOB AJITCOPUTMPELICHUSI HEPABEHCTB METOJIOM UHTEPBAJIOB

Tema 6.5 Cooepiicanue yueono20 mamepuana

I'eomMeTpHUecKuii u | ['eoMmerpuueckuii cMbICT MPOU3BOAHON PYHKIIMU — YTIIOBOM KOA(DPUIIHEHT

pusnueckni CMBICJ | KacaTelbHOU K rpaduKky QyHKIIMHU B TOUKE. Y paBHEHHE KacaTEIbHOM K

NPOM3BOTHOM rpadguky QYHKIIUH. AITOPUTM COCTABJICHHUS YpaBHEHHUS KacaTEIbHOU K
rpaduky pyHkuuny = f (X)

Tema 6.6 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEPKAHME MPUKIATHOTO MOTYJIA)

duznuecknii Ilpakmuueckoe 3anamue Ne 14

CMBICJI dusznyeckuit (MEXaHUYECKH) CMBICI MPOU3BOIHOM — MTHOBEHHAs CKOPOCTh B

NPOU3BOIHOI B MOMEHT BpeMeHHu . V = S'(t)

npogdeccuoHAIbHBIX

3agavyax

Tema 6.7 Cooeporcanue yueonozo mamepuana

MOHOTOHHOCTH Bospacrtanus u yosiBaHus (QyHKIIHH, COOTBETCTBHE BO3PACTAHUS M YOBIBAHHUSI

¢pynkuun. Touku GbyHKIMY 3HaKy Tpou3BOHON. [TOHATHE MPONU3BOAHON BBICIIETO MOPSAKA,

IKCTPEMyMa COOTBETCTBHE 3HaKa BTOPOM MPOU3BOJHON BBITYKIOCTH (BOTHYTOCTH) (YHKIIMU
HaoTpe3Ke. 3aJauyu Ha MAaKCUMyM U MUHUMYM. [loHsATHE acuMOTOTHI, CIOCOOBI UX
ompeneneHus. AITOPUTM UCCIe0BaHUs (PYHKITMU U TIOCTPOEHUS €€ rpaduka C
MOMOIIIBIO TPOU3BOAHOM. [poOHO-THHEHAS (PYHKIIHS

Tema 6.8 Cooeporcanue yueonozo mamepuana

HUccaenoBanue pyHkuuu
UIIOCTPOEeHHE rpapuKoB

HccnenoBanne pyHKINKM HAa MOHOTOHHOCTB M ITOCTPOEHUE IPapuKOB




Tema 6.9 Cooeporcanue yueonozo mamepuana 2
Hau6oab1uee u Haxoxxnenrie HanboabIIero U HAUMEHBIIETO 3HaUeHUS () YHKIIUI, TOCTPOEHUE
HaNMeHbIIee3HAYCHIe rpa)KOB MHOTOUWIEHOB C HCTIOJIB30BaHUEM amapara MaTeMaTH4eCKOro aHaIu3a
GyHKuun
HMuddepenmupoBannblii 3auet (1 cemectp) 2
Tema 6.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlep:KaHue (CoAepKAHUe PUKIATHOT0 MOAYJINA)
Haxoxnenue HauGonpiiee u HaumeHblIee 3HaueHne QyHKINUN 4
ONTUMAJIBLHOTOPe3yJbTaTa Ilpakmuueckoe 3anamue Ne 15, 16
C MOMOIIbI0 MPOU3BOTHOM Haxoxnenne onTuManbHOTo pe3yibTaTa ¢ IOMOIIIBIO TPOU3BOIHOM B 4
B PAKTUYECKHUX 3a/1a4axX MpaKTUYECKUX3a1auyax
Tema 6.11 Cooepiicanue yueonozo mamepuana
Pemrenne 3aaau. ®opmynsl 1 paBuia nuddepennmpoanus. ccnenoBanre GyHKIIUU C TOMOIIIBIO 1
ITpousBoaHas (pyHKIUH, npou3BoHOM. Hanbomnpiee u HauMeHsbl1ee 3HaueHuEe GyHKIUU
eenpyMMeHeHHne Koumponvnana pavoma Ne 5 1
Pa3znen 7. MHOrOrpaHHuKHU 52
U TeJia BpallleHUus
Tema 7.1 Cooeporcanue yuedbnozo mamepuana
Bepunnsbl, pedpa, rpaHu [Tonsitne MHOrorpanHuka. Ero aneMeHTsl: BepiuHbl, pedpa, rpanu. J[uaronans.
MHOIOIPAHHHKA CeueHue. Boinmykiible U HEBBIMYKIIbIE MHOTOIPAaHHUKH 2 OK 0. OK
Tema 7.2 Cooeporcanue yueonozo mamepuana 02 015 03
Ilpu3sma, ee cocrapiasiiommue, | llonsaTue npusMel. Ee ocHoBanus 1 00KoBbIC Tpanu. Beicota npusmel. [Ipamas u OIZ 04 OIZ
ceuenne. [Ipsimast u HakJIoHHas npusMa. [IpaBunsHas npusma. Ee ceuenue 05.. OIE 06..
npaBuJbHasi 2 ' '
ngn:’,Mbl OK07.
Tema 7.3. Cooeporcanue yueonozo mamepuana K 3.1
Mapannenenunen, [Tapannenenuriesn, cBOWCTBA MPSIMOYTOJIBHOTO Mapayienenumnesna, kyo. Ceuenue
Ky0.Ceuenue ky0a, Ky0a, mapayenenumneaa
napaJuiejienumnena 2
Tema 7.4 Cooeporcanue yueonozo mamepuana




IHupamuga, ee

coCTaBJsAOIINE, CCYCHHE.
IIpaBuibHasi nUpamMuA.

Yceyennas mupamMuaa

[Tupamuna u ee anementsl. Ceuenne nupamuabl. [IpaBuinbHas nupamMua.
YceueHHas nupaMuia

Tema 7.5

boxoBas u mojiHas
MOBEPXHOCTH
NMPU3MbL, THPAMH/IbI

Cooepicanue yueonozo mamepuana

[Inomanb OOKOBOI 1 IOJIHOM IOBCPXHOCTHU IIPU3MBI, ITMPAMHABI

Tema 7.6
Cummertpus B KyOe,

Cooepotcanue yueonozo mamepuana

CI/IMMeTpI/IH OTHOCHUTCIBHO TOYKH, HpﬂMOfI, IINTIOCKOCTH. CI/IMMeTpI/I}I B

napaJuiejienunese, KyOe,napajuienenunese, npu3mMe, mupamMuie
npusme,
nupamuje
Tema 7.7 IIpodeccnona/IbLHO-OPHEHTHPOBAHHOE COepPKaHue (CoaepKaHue MPUKJIATHOTO0 MOXYJIsI)
IIpuMepbl CHMMeTpHi CummeTpus B IPUPOJIC, APXUTEKTYpE, TEXHUKE, B OBITY
BHpogeccun Ilpakmuueckoe 3anamue Ne 17, 18
Cummetpus B ipodeccuu
Tema 7.8 Cooeporcanue yueonozo mamepuana
IpaBuabHbBIE [TonsiTHe MpaBUILHOTO MHOTOrpaHHKKa. CBOMCTBA MPaBUIIbHBIX MHOTOTPAHHUKOB
MHOTOTPAHHUKH,
HXCBOHCTBA
Tema 7.9 Cooepiicanue yueono2o mamepuana
Huaunap, ero Hununaap u ero anemenTsl. CedeHne HMIMHAPA (MapaiieIbHOE OCHOBAHUIO U OCH).
coCTaBJAOLIHNE. PasBepTka muanHIpa
CeveHnennJIMHAPA
Tema 7.10 Cooeporcanue yueonozo mamepuana
Konyc, ero Konyc u ero anementsl. CeueHre kKoHyca (mapauielbHOe OCHOBAHUIO U

cocraBjasoniue.Ceuenue

KOHYCa

pOXOsiee Yepe3 BEPIIMHY), KOHUUEeCKUe ceueHus. PazsepTka nuinnnapa




Tema 7.11 Cooepicanue yueonozo mamepuana
YcedyeHHBI KOHYC. Yceuennsiit konyc. Ero o0pasytomias u BeicoTa. CeueHre yceuyeHHOTO KOHYyca
CeueHueyce4yeHHOT 0 2
KOHYCa
Tema 7.12 Cooeporcanue yuednozo mamepuana
Illap u cdepa, uX cedeHus Hlap u cdepa. Bzaumnoe pacnonoxkenue chepsl U maockoctu. CedeHue 2
mapa,cepbl
Tema 7.13 Cooepiicanue yueono2o0 mamepuana
Iousitue 00 o0beme [Tonsitre 06 o6beMe Tenma. O6beM KyOa u MPSMOYTOJILHOTO MapajuieNienunesa.
Tesa.OTHOLICHHE O6bem npu3Mbl 1 nuiIuHApPa. OTHOLIEHHE 00BEMOB MOJOOHBIX TEJI.
00beMOB MMOT00HBIX TeJl ['eomeTpruecKuii CMBICIT OTIPEISITUTENS 3-TO MOPSIIKA 6
Tema 7.14 Cooepircanue yueonozo mamepuana
O0beMbI 1 O6bembl mupaMuibl U Konyca. O0bpem mapa. [Inomaay moBepxHocTeit Ten 6
A BN Ilpakmuueckoe 3anamue Ne 19
MOBEPXHOCTEH TeJI [1nomaay moOBEpXHOCTEM MHOTOTPAHHUKOB H TEJ BpaIlCHUs 2
Ilpakmuueckoe 3anamue Ne 20
OO0beMbl MHOTOTPAHHUKOB U TEJ BPAIIEHUS 2
Tema 7.16 IIpodeccnonajbLHO-OpHEHTHPOBAHHOE COep:KaHue (CoaepKaHue MPUKJIAJTHOT0 MOXYJIsI)
I'eomerpuueckue Ilpakmuueckoe 3anamue Ne 21, 22 4
KOMOMHAIMY HA Hcnonbs3oBanne KOMOMHAIIMM MHOTOTPAHHUKOB U TEJ BPAIICHUS B
NpaKTHKe MPaKTUKO-OPUEHTUPOBOYHBIX 3a/1a4ax
Tema 7.17 Cooeporcanue yuedbnozo mamepuana
Pemenue 3axau. OO0BEeMBI U MJIOIIAIA TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPALICHUS 1
MHOrorpaHHUKH 1 Konmponvnas paboma Ne 6 1
TeJaBpalleHu sl
Paznen 8. IlepBoodpa3nas 18

(pyHKnuH, ee NpUMEHEHUe

Tema 8.1

Cooepicanue yuedbnozo mamepuana

OK 01., OK




IlepBooGpa3zHast 3ajmaya O BOCCTAHOBJICHMM 3aKOHA JBWIKEHHSI II0 M3BECTHOM CKOPOCTH. 02., OK 03,
¢ynxkuuu.llpaBuia [lonsitue wuuTerpupoBanus. O3HaKOMJIEHHUE C TMOHATHEM HHTErpaia u OK 04., OK
HAXO0KICeHUS nepBOOOpa3HON U €eNPOU3BOAHOM, BRIUKUCICHUE TIEPBOOOPA3HOM JJIsl TaHHON 05., OK 06.,
nepBooGPa3HBIX byakunu. Tabnuma dopMmyn I HaXOXIEHUS TMepBooOpasHbIX. M3ydueHue OK 07.
MpaBUjia BEIYUCICHUS
nepBooOpa3Ho
Tema 8.2 Cooepiicanue yueonozo mamepuana
Ilnomans 3ajaun, TPUBOAIIUE K TIOHATHIO OMIPEIETIEHHOIO UHTETpasia — O BEIUUCICHUH
KPHBOJUHEHHOMN IJIOIIAAN KPUBOJIMHEWHOW Tpaneuuu, 0 NepeMenieHnn ToUku. [lonsarue

Tpaneuuun. Dopmysa
Hbrorona-Jleiionuna

OIpe/IeJICHHOT 0 UHTerpaa. ['eoMeTpudeckuii 1 GU3NIECKHil CMBIC
OIIPENIETICHHOT O
uHTerpana. Popmyna Helorona-Jlelonuma

Tema 8.3 Cooeporcanue yueonozo mamepuana
HeonpeneneHHblii U [lonsiTHE HEONPENEIEHHOTO NHTETpaIa
onpeaeJeHHbII

HHTErpajibl

Tema 8.4 Cooeporcanue yueonozo mamepuana

IousiTue 00 ['eoMeTprUYECKUI CMBICII OIIPEAEIEHHOIO HHTErpaia
onpeaeJIeHHOM

HHTerpaJjie Kak Ijiomaimu
KPHUBOJIMHEHHON Tpaneuuun

Tema 8.5

OmnpenesieHHbIH HHTETPAJ

HpO(I)CCCHOHaJILHO-OpI/IeHTI/IPOBaHHOC CoiepiKaHue (couepmaﬂue NPUKJIATHOTO MOZIy.]'[ﬂ)

['eomeTpuueckuii CMBICI ONpPEIEIEHHOr0 nHTerpana. ®opmyna
Herorona-JleiiOnuna. Pemenne 3a1a4 Ha npUMEHEHNE UHTErpaja

BIKW3HHU

JIISL BBIYMCIICHUS

(bU3HYECKHUX BEJIMYMH U IUIOIACH

Ilpakmuueckoe 3anamue Ne 23, 24

OmnpeencHHBIA UHTETPAN ITPH PEIICHUH MTPUKJIAIHBIX 33]1a4
Tema 8.6 Cooepitcanue yueonozo mamepuana

Penienme 3agau.

[TepBoobOpasnas dhyukmuu. [IpaBuna HaxoxaeHUs IepBoOOpa3HbIX. Ee
MPUMEHEHHE




IlepBooOpa3nas ¢pyHkumH, Konumponwvnas paboma Ne 7 1
eenpUMeHeHHe
Pasznea 9. 18 OK 01., OK 02.,
CreneHu u OK 03., OK 04.,
KOpHH. OK 05., OK 07.
Crenennasi pyHkuus
Tema 9.1 Cooepircanue yueonozo mamepuana
Crenennasi pyHkumus, [TonsiTre KOpPHS N-0¥ CTETICHH U3 IEHCTBUTEIBHOTO yucia. OyHKImu y =" X ux
eecBoiicTBa cBoiicTBa U rpaduku. CBoKicTBa KOpHS N-0H CTENeHU 2
Tema 9.2 Cooepotcanue yueonozo mamepuana 6
IIpeoGpa3oBanue [TpeoOpazoBaHye MppalMOHAIBHBIX BEIPAXKECHUN
BbIPa)KeHHUii ¢ KOPHSIMH N-
OMCTEeNEeHH
Tema 9.3 Cooepiicanue yueonozo mamepuana
CBoiicTBA CTENEHH ¢ [TonsiTue crenenu ¢ T00BIM pallMOHATBLHBIM MOKa3aTeneM. CTeneHHbIe
PALMOHAIBLHBIM H (GYHKIIUU, WX CBOWCTBA U TpaduKu
AefCTBUTEIbHBIM
noKa3zaTejasiMu 4
Tema 9.4 Cooepitcanue yueonozo mamepuana
Pemienue MppanMoHaIbHbIX | PaBHOCHIBHOCTH MPPAIMOHAILHBIX YPABHEHUI U HEPABECHCTB. MeToIbI HX
YPABHEHHMI M HEPABEHCTB penieHus. PereHue nppanroHaibHBIX YpaBHEHUN U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenue nppannoHanbHBIX YpaBHEHUN M HEPABESHCTB 2
Tema 9.5 Cooeporcanue yuedonozo mamepuana
CTeneHu M KOPHM. Omnpenenenne crenHoi pyHKIMU. Vcronp30BaHue €€ CBOMCTB MPH PEIICHUN 1
Crenennasi pyHKIHS ypaBHEHU U HEPABEHCTB
Koumponwvnas paboma Ne 8 1
Pa3nen 10. 12

IlokazaTenbHass GyHKIUSA

Tema 10.1

Cooepircanue yueonozo mamepuana




Ioka3areabHast pyHKUMSA,
€eCBOMCTBA

CreneHb ¢ IPOU3BOJIBHBIM J€HCTBUTEIBHBIM MOKa3aTeneM. Onpenenenne
MOKAa3aTeIbHON (PYHKIINH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM

. N OK 01., OK 02,
nokazaTeabHON QyHKIUU. Pemenre nokasaTeIbHbIX YpaBHEHUN OK 03. OK 04
(YHKIIMOHAIBHO- TPaQUIECKUM METOIOM 4 OK 05 h OK 07"
Tema 10.2 Cooepiicanue yueonozo mamepuana HK’ 31 '
Pemenne noxkasareabHbIX Pemienne nokasarenpHbIX YpaBHEHU METOJJOM YpaBHUBAHUA [TOKA3aTENEH,
ypaBHEHHIi 1 HEPABEHCTB METOJ0M HOBOM NEpeMEHHOM, () YHKIIMOHABHO-TPaQUIECKUM METOIOM.
PemiennenokasarenbHbIX HEPABEHCTB
Ilpakmuueckoe 3auamue Ne 26, 27
Pemrenne nmokasaTenpHbIX YpPaBHEHH U HEPABEHCTB 4
Tema 10.3 Cooeporcanue yueonozo mamepuana
Cucremsl Pemenue cuctem noka3atesbHbBIX YpPaBHEHUN
noKa3aTejJbHbIX 2
YPaBHEHUM
Tema 10.4 Cooepiicanue yueono20 mamepuana
Pemenue 3axau. Pemrenne nmokasaTenpHbIX YpaBHEHU METOJIOM YPaBHUBAHUS ITOKAa3aTeIeH U 1
IMoka3aTejbHass QyHKIUS METOJIOM BBEJCHHUS HOBOM IIEPEMEHHOM. PellleHne nokasaTebHbIX HEPABEHCTB
Koumponvnan paboma Ne 9 1
Pazpnen 11. 24
Jlorapugmel.
Jlorapudpmuyeckas
bynxuus
Tema 11.1 Jlorapugpm Cooepicanue yueonozo mamepuana
qucaa. Jlorapudm uncna. JlecITUUHBIN U HATYPAJIbHBINA JOorapu@Mbl, YHCIIO €
JlecATHYHBIN U
HATypaJIbHbI Jorapugmsoi, OK 01., OK 02.,
qucio e 2 | OK03, OK 04,
Tema 11.2 Cooeporcanue yuedno2o mamepuana OK 05., OK 07.
CpoiicTBa CaoiicTBa norapudmos. Onepanus JorapupMupOBaHUs.
Jorapu(pmos. IIK 3.1.
Onepanus 6
Jorapu(pMmupoBaHus




Tema 11.3 Cooeporcanue yueonozo mamepuana
Jlorapugmuueckasi Jlorapudmuueckas QpyHKIUS U €€ CBOICTBA 2
(pyHkuus, ee cBOMCTBA
Tema 11.4 Cooeporcanue yueonozo mamepuana
Pemenne [Tonsitue norapupmuyeckoro ypaBuenus. Omnepaius noreHuupoanus. Tpu
JorapupmMmuyecKux OCHOBHBIX METOJIa PEIICHUS JIOTapu(PMUUECKIX ypaBHCHUN: (HYHKIIMOHATBHO-
ypaBHEHHI1 H HEPABEHCTB rpaduyeckuii, METOJ1 MOTEHIMPOBAHMSI, METO/I BBE/ICHUS HOBOU MEPEeMEHHOM. 4
Jlorapudmuueckrie HepaBeHCTBa
IlIpakmuueckoe 3anamue Ne 28
Pemenne norapupmMudeckux ypaBHEHUN 1 HEPABEHCTB 2
Tema 11.5 Cooepitcanue yueonozo mamepuana
Cucrembl ANrOpUTM pELIEHNsI CUCTEMBI YpaBHEHUN. PaBHOCHMIIBHOCTB JIOrapU(pMUIECKUX
J0rapu(pMHIECKHX yYpaBHEHHUII U HEPABEHCTB 2
YPaBHEHUM
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlep:KaHue (CoAepKAHUE PUKIATHOTO MOAYJINA)
Jlorapugmel B mpupoe Ilpakmuueckoe 3anamue Ne 29, 30
HTeXHHKEe [Ipumenenwne norapudma. Jlorapudmuyeckas cnupaib B mpupoje. Ee
MaTeMaTH4YEeCKHE CBOMCTBA 4
Tema 11.7 Cooeporcanue yuedbnozo mamepuana
Pemenus 3aaau. Jlorapudmuaeckas GyHKIMsA. Permenne mpocTelmmx JorapuMUIecKux 1
Jlorapugmsl. YPaBHCHUH 1
Jlorapudpmuueckas Koumponvnasn paboma Ne 10
pyHKuus
Pa3nen 12. 10
MHo:xecTBa. JJIeMEHThbI
Teopuu rpagos
Tema 12.1 Cooeporcanue yueonozo mamepuana
MHoOXkecTBa [Tonstue MuoxkecTBa. [TogmMHOkecTBO. Oniepariuu ¢ MHOKECTBaMHU 2
TeMa 122 HpO(l)eCCI/IOHaﬂbHO-OpHeHTHpOBaﬂﬂoe coaepkaHue (conepma}me NPUKJIATHOI0 MO}JyJISI) OK 01 OK
Onepauun ¢ MHOKECTBAMHU Ilpakmuueckoe 3anamue Ne 31 02. !
Onepauust ¢ MHOKeCTBaMHU. PelieHne npukiagHbix 3a1a4 2 OK 03., OK

Tema 12.3I'padni

Cooepircanue yueonozo mamepuana




[Tonsarue rpada. CBsi3HBIN Tpad, AepeBo, HUKI Tpad HaA MTOCKOCTH 2 04.,
Ilpakmuueckan paboma Ne 32 OK 05., OK
Cnioco6nI 3aganus rpados. 2 07.
Tema 12.4 Cooeporcanue yueonozo mamepuana
Pemenne 3axau. Omnepanust ¢ MHOKecTBaMH. ONMcaHue peaJbHbIX CUTYallUN C TTOMOIIIbIO 1
MmuoxecrBa. I'padbl 1 ux MHOXECTB.
npuMeHeHne [Ipumenenue rpadoB K peHieHuIo 3a1a4
Koumponvnasa paooma Ne 11 1
Paznen 13. 18
DJIeMeHThI
KOMOMHATOPHUKH,
CTATUCTHKH U TEOPUH
BEPOSITHOCTEH
Tema 13.1 Cooepiicanue yueonozo mamepuana 2
OcHOBHBIE [TepecTanoBKH, pa3MeNIEHUS, COUYCTAHUSI.
MOHSITHS
KOMOMHATOPHKH
Tema 13.2 Cooeporcanue yueonozo mamepuana 2
Co0bITHeE, CoBMeCTHBIC U HECOBMECTHBIC COOBITHS. T€OpeMbl O BEPOSITHOCTH CYMMBI
BEPOSITHOCTH COOBITHH. Y CIIOBHAs! BEPOATHOCTD. 3aBUCUMBIE M HE3aBUCHMBIE COOBITHS. OK 01., OK
coobITHsA. Cl10KEeHHE Teopembl 02.,
U BEPOSATHOCTH MPOU3BEICHUS COOBITHI. OK 03., OK
YMHOKeHHE BEPOATHOCTeH 04.,
TeMa 133 HpOq)eCCI/IOHaﬂLHO'OpHeHTHPOBaHHOC coaepkanue (coz[epmalme MNPUKJIATHOTO MOZ[y.]'lfl) OK 05’ OK
BeposiTHOCTH B OTHOCUTENbHAS YaCTOTa COOBITHSI, CBOUCTBO €€ YCTOMUUBOCTH. CTaTUCTUUYECKOE 07.
npogeccHOHATLHBIX onpeeneHrue BeposiTHOCTU. O1leHKa BEPOATHOCTU COOBITUS
3agavax Ilpakmuueckoe 3anamue Ne 33, 34
BepositHOCTE B ipodeccrnoHanbHBIX 3a1a9ax
4
Tema 13.4 Cooepircanue yueonozo mamepuana 2




JuckpeTHas Bunpl ciyyalinbix BenuuuH. OnpenesieHue JUCKPETHON ClIydailHON BeJIMUUHBI.
cayvaiiHasiBeJJHYNHA, 3aKoH pacnpeieNieHns TUCKPETHOM ciydaiiHoi BennunHbl. Ee yncioBbie
3aKO0H ee XapaKTEPUCTUKHU
pacnpeieieHus
Tema 13.5 Cooepiicanue yueonozo mamepuana 2
3axauu Bapuanuonssiii psj. [loauron yactoT u ructorpamMma. CTaTUCTHUICCKHE
MaTeMaTHYeCcKo XapaKTEPUCTUKH psiJia HAOTI0IaeMbIX TaHHBIX
CTATHCTHKH
Tema 13.6 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE CO/lep:KaHMe (Coep:KaHMe NPUKJIATHOT0 MOIYJIs)

[TepBuunas 06paboTKa CTATHCTHYECKUX JTaHHBIX. [ paduueckoe uxX MmpeicTaBlICHHE.
CocTaBJjieHHe TA0THIL Haxosxnenne cpeqHrux XapakTepUCTHK, HAOII0JaeMbIX JaHHBIX
U IHarpamMM Ha Ilpakmuueckoe 3anamue Ne 35, 36
NMpPaKTHKe CocraBrieHne TaOIUIl U AUATpaMM MPU PEIICHUHU TPHUKIaTHBIX 337124

4

Tema 13.7 Cooepircanue yueonozo mamepuana
Pemenue 3agau. DneMeHThl KoMOnHAaTOpUKH. COOBITHE, BEPOSITHOCTH COOBITHS. CII0KEHHUE U
DJ1eMEeHThI YMHOXEHHUE BEPOSITHOCTEN 1
KOMOMHATOPHUKH, Konmponovnasn paboma Ne 12 1
CTATUCTUKHU U TEOPUHU
BEPOSAITHOCTEM
Pazpnen 14. 18
YpaBHeHUs M HEPABEHCTBA
Tema 14.1 Cooeporcanue yuedbnozo mamepuana 2
PaBHOCH/ILHOCTH PaBHOCMIIBHOCTH YpaBHEHUH U HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHHITH HEPABEHCTB. PaBHOCHIIBHBIX MIEpeX0jax B YPaBHEHUSIX U HepaBeHCTBaX. OOIIMe METOIbI
OO0mue MeToabI pelIeHust pElIeHUs YPaBHEHHI: TIepeXo/] OT paBEHCTBA (YHKIIUN K PABEHCTBY apryMEHTOB

JUTSI MOHOTOHHBIX (DYHKITUH, METOJT Pa3JI0KEHHS HA MHOXKUTEIH, METO/1 BBEJICHUS

HOBOH MEPEMEHHOH, (YHKIIMOHATBHO-TPapHUUIECKU METO
Tema 14.2 Cooepitcanue yueonozo mamepuana 2 OK 01., 0K 02.,




I'paduueckuii OO611re MeTo/Ibl pelIeHHs] HEPAaBEHCTB: NEPEX0 ] OT CpaBHEHUS 3HaYeHUN QyHKIUI
MeTO/l peleHus KCPaBHEHUIO 3HAYEHUN apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIUNA, METOJ
YPaBHEHUH, WHTEpBaNIOB, (QyHKIIMOHANBHO-Tpaduueckuit meton. ['paduueckuii MmeTos
HEPABEHCTB pelIeHusl ypaBHEHUN U

HEPaBEHCTB
Tema 14.3 Cooeporcanue yuedHozo mamepuana

YpaBHeHus u
HepaBeHCTBA CMOJYJIeM

Omnpenenenne Moayisi. PackpeitTie Moaysis o onpenenenuto. [Ipocteitmme
ypaBHEHHUS U HEpaBEHCTBA ¢ MoayseM. [IpiMeHeHe paBHOCUIIBHBIX MIEPEX0/I0B B
OTIpe/IeNICHHBIX TUIAX YPaBHEHHUHN U HEPABEHCTB C MOAYJIEM

Tema 14.4
YpaBHeHUS] M1 HEPABEHCTBA
c mapamMeTpoM

Cooepotcanue yueonozo mamepuana

3HaKOMCTBO ¢ mapameTrpoM. [Ipocreiirie ypaBHEHUS 1 HEPABEHCTBA C TApPaMETPOM

OK 03., OK 04.
OK 05., OK 06.,
OK 07.
IK 3.1.




Tema 14.5 IIpodeccnoHaTbHO-OPUEHTUPOBAHHOE cOePKaHUE (COAePKAHUE MPUKJIATHOT0 MOIYJINA)
CocTaBJieHHue U pelenue HpaKaneCKne 3aHATHSA Ne 37, 38, 39

npodeccHOHAIbHBIX Penrenne TekCTOBBIX 3a/1a4 MPO(PECCHOHAITBHOTO COJIEPKaHUS

32129 CIIOMOIIBI0 6
YpPaBHeHUil

Tema 14.6 IIpakTHyeckoe 3ansiTue Ne 40

Pemenue 3anau. OO61re MeToIbl pelieHus] ypaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOYJIEM U C
YpaBHeHUsIH napamMmeTpamu 2
HEPABEHCTBA

KoHcyabTanus 2
IK3aMeH 6
Bcero: 308




YcaoBus peanu3anum NporpaMmal 001e00pa3oBaTe/IbHON TUCHUIIINHBI

3.1. i peanu3auyy NPOrpaMMbl JMCHUILIHHBI JOJIKHbI ObITh
NpeayCMOTPEeHbI cJIeAyIolHe ClieHAJbHbIe IOMelIeHUs:
Peanuzanus nporpaMMbl JUCIUIUIMHBI TPEOYET HAIMYKSA y4eOHOro KaOrHeTa
MaTEMAaTUKH.
O6opynoBanne yaeOHOTO KaOWHeTa:
MIOCaJI0YHBIE MECTA MO KOJIMYECTBY O0YUaIOIINXCS;
pabodee MecTo MpenogaBaTes;
KOMIUIEKT y4eOHO-HaIJIsHbIX I0COOUH;
KOMIUIEKT JIEKTPOHHBIX BUJIEOMATEPHAJIOB,;
3aJlaHus 1151 KOHTPOJBHBIX padoT;
MPO(ECCUOHAIBHO OPUEHTUPOBAHHBIE 33/IaHUS:
MaTepuaibl SK3aMeHa.
TexHuueckue cpeacTBa OOy4eHHUS:
® [IEPCOHAIBHBII KOMIIBIOTEP C JUIIEH3UOHHBIM IPOTPAMMHBIM O0ECIIEUEHUEM;
® [IPOEKTOP C FIKPAHOM.

3.2. Uu¢opmaniuoHHoe odecnevyenne 00yueHus
3.2.1. OcHOBHBIE MeYaTHBbIE U YJIEKTPOHHbIE U3IaAHUA

1. AmumoB IIILA. MaremaTuka: anreOpa ¥ Hayajga MaTEMaTHYECKOTrO aHAIM3a,
reometpusi. Anrebpa W Hayanma Maremarudeckoro anamusa 10-11 kmacc. YueOHuK.
bazoBsiit u yriyonennsiit yposenb./I1I.A. AnumoB, FO.M. Konsrun, M.B. TkaueBa u np. —
Mockaa: Ilpocsemenue, 2021.-463c.

2. Artanacsa JI.C. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHaJIn3a,
reomerpusi. ['eometpus.10-11 knacc. YueOnuk. ba3zoBbiii u yrinyOnennsiii yposens/ JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomues u ap. — Mocksa: [Ipocsemenne, 2021.-287c.

JlonoJiHUTe IbHAS YueOHas JInTepaTypa:

1. boromosnioB H.B. Maremaruka. AnreOpa ¥ Hayajga aHajiu3a. ba3oBbIii ypOBCHB:
10—11 xnaccel: y4eOHHMK 11 cpemHero oOmiero ooOpasoanusi/ H.B. boromosnos. -
Mocksa: M3pgatensctBo FOpaiit, 2023. - 241c. - (OOmeoOpa3oBaTeIbHBIN IUKI). -
ISBN 978-5-534-16084-0. - Tekct: anextponnsiii// Obpa3oBatenbHas miargopma FOpaitt
- URL.: https://urait.ru/bcode/530391

2. I'yceB B.A. Maremaruka. ['eometpusi. bazoBsiit ypoBens: 10-11 kmaccel: yaeOHUK
Uit cpeaHero obuiero oopaszoBanus/ B.A. I'yces, U.b. KoxyxoB, A.A. [Ipokodres. - 2-¢

u3a., wucrnp. u jgon. - MockBa: MWznmarensctBo [Opaitt, 2023. - 28lc. -
(O6meoOpazoBatenbHbiii muKiI). - ISBN 978-5-534-16085-7. -Tekct: 3meKTpOHHBIN//
Oo6pazoBarenbHast miatrdopma FOpait [caiit]. - URL:  htips://urait.ru/bcode/530392
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4. KoHTpoab W oOmeHKa pe3yJbTATOB OCBOEHHMS JIUCIHUIJIMHBI
KoHTpo/ib U o1leHKa pacKpBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U

npruoOpeTeHHbIe 00yYarONMMUCA YMEHUS, HalpaBJIeHHbIE Ha (pOpMUpPOBaHKHE OOIIUX
U MpoeCcCHOHAIBHBIX KOMITeTeHIIUH. KoMneTeHIuu MOJKHBI OBITh COOTHECEHBI C
OpeIMETHBIMUA pe3ynbTataMu. JlJis KOHTPOJS W OICHKH pPe3yJbTaTOB OOydYeHUS
npernojiaBaresib BbIOMpaeT (GOpMBI U METOABI C y4eToM MpodecCHOHATH3AIUN
oOy4eHus 10 MPOorpaMMe AUCHUTIIHHBIL.

Koa u HanmMeHoBaHHE

(popmupyembIx
KOMIIEeTeHIINIi

Pa3zgen/Tema

THI oeHOYHBIX
MepOonpUATHH

OK 01. Bei6upats crmoco0sl
pelieHus 3a1a4
npodeCCHOHATLHON
JeSATEILHOCTH
MIPUMECHHUTEITLHOK
pa3IMYHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;16.;1.7.

Pasnen 2. Teme1 2.1.; 2.2.; 2.3.;
2.4.;2.5.; 2.6.

Pasnen 4. Temns1 4.1.; 4.2.; 4.3.;
44.:45.;46.;4.7.,4.8.;4.9,
4.10.;4.11.

Pa3nmen 6. Temr1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10;
6.11.

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

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

Pazmen 9. Tems1 9.1.; 9.2.; 9.3.;
9.4.;9.5.

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

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

Pasmen 13 Temsr 13.1.; 13.2.; 13.3;
13.4.; 13.5.; 13.6.; 13.7.

Pasnmen 14. Temur 14.1.; 14.2.; 14.3.;
14.4.; 145.; 14.6.

OK 02. Mcnionp30oBaTh
COBpPEMEHHBIE CPE/ICTBA
TIOUCKaA,

aHallM3a U UHTEePIIpeTalun
uHpopMaIuu
UUH(POPMALIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUI3a1a4
npodeccnoHaTbHOMI
JeSATeIbHOCTH

Pasgen 1. Temsr 1.1; 1.2.; 1.3;;
1.4.:15.;16.;1.7.

Pasnen 3. Temsr 3.1.; 3.2.; 3.3.; 3.4.
Pasmen 4. Temr1 4.1.;4.2.; 4.3.; 4.4.;

45.;46.;4.7.,;4.8.;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.

Pasmen 7. Temur 7.1.; 7.2.; 7.3.; 7.4.;

- YCTHBIH OIIPOC;

- (pOHTAIBHEINOIIPOC;
- OIICHKa
KOHTPOJILHBIXPAOOT;

- HaOJrofeHue 3a
XOJIOMBBITTOJTHCHUSI
J1a00paTOPHBIX PadoT;

- OIICHKa
BBITTOJIHEHHUSI
n1abopaToOpHBIX PadoT;

- OIICHKa
MIPaKTUYECKUXPabOT
(pemieHus
KaueCTBEHHBIX,
pacUeTHBIX,
po¢eCCUOHAIBHO
OpPUEHTUPOBAHHBIX 33/1a4);
- OIIeHKa
TECTOBBIX3aJaHUIl;

- HalJrofeHue 3a
XOJIOMBBITTOJTHCHU ST
WH/IUBUyaJTbHBIX
MPOEKTOB U OLIEHKA
BBITIOJTHEHHBIX IPOCKTOB;
- BBINIOJIHCHUE
HK3aMEHAIMOHHBIX
3aJaHui
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75.:76.;77.;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.

Pasnen 9. Temsr 9.1.; 9.2.; 9.3.;
9.4.;

9.5.

Pasnen 10. Temsr 10.1.; 10.2.;
10.3;;

10.4.

Pasnen 11. Temsr 11.1.; 11.2.;
11.3;;

11.4.;11.5.;11.6.;11.7.
Pasznen 13 Temnr 13.1.; 13.2,;
13.3.;

13.4.; 13.5.; 13.6.; 13.7.
Pasnen 14. Temsr 14.1.; 14.2.;
14.3.;

14.4.;14.5.; 14.6.
OK 03. IlmanupoBath 1 Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
peaIn30BBIBATH COOCTBEHHOE 1.4.;15.;1.6.;1.7.

npodeccuoHansHOE U

JUYHOCTHOE Pa3BUTHE,
MpeNPUHUMATEIBCKYIO

JCATCIIBHOCTH B

npodeccnoHanbHOM
cdepe,ucrnonbp30BaTh
3HaHUS 110

¢uHaHCOBOH
IPaMOTHOCTH B
Pa3IUYHBIX KHU3HEHHBIX
CUTYyaIHsIX

Pasnen 2. Teme1 2.1.; 2.2.; 2.3.;
2.4.;

2.5.; 2.6.

Pasnen 3. Temnr 3.1.; 3.2.; 3.3.;
3.4.

Pasgen 4. Tembr 4.1.; 4.2.; 4.3.;
4.4.:
45.;46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pa3nmen 6. Tems1 6.1.; 6.2.; 6.3.;
6.4,

6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Paznen 7. Temnr 7.1.; 7.2.; 7.3.;
1.4,
75.;76.;7.7.;78.;7.9.;7.10,;
7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Pasnen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;

8.5.; 8.6.

Pa3zmen 9. Temnr 9.1.; 9.2.; 9.3.;
9.4.;9.5.

Pasnmen 10. Temsr 10.1.; 10.2.;
10.3.;

10.4.

Pasnen 11. Temsr 11.1.; 11.2.;
11.3,

11.4.;11.5.;11.6.;11.7.
Pasznen 13 Temnr 13.1.; 13.2,;
13.3;;
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13.4.;13.5,; 13.6.; 13.7.

Pasnen 14. Temsr 14.1.; 14.2.;
14.3.;

14.4.;14.5.; 14.6.
OK 04. 3¢ pexruBHO Paznen 1. Tems 1.1; 1.2.; 1.3,;
B3aHMMOJICHCTBOBAaTh U 1.4.;15.;1.6.;1.7.

paboTaTbB
KOJUIEKTHBE U KOMaHJIe

Pasnmen 2. Teme1 2.1.; 2.2.; 2.3.;
2.4,

2.5.;2.6.

Pasnen 3. Temnr 3.1.; 3.2.; 3.3.;
3.4.

Pasznen 4. Temn1 4.1.; 4.2.; 4.3,
4.4.;
45.;46.;4.7.;48.;4.9.;4.10,
4.11.

Pasnen 6. Temn1 6.1.; 6.2.; 6.3.;
6.4.;

6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Paznen 7. Temnr 7.1.; 7.2.; 7.3.;
14.;715.,7.6.;7.7.;7.8.;7.9.;
7.10.;

7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Pasnmen 8. Temer 8.1.; 8.2.: 8.3.;
8.4,

8.5.; 8.6.

Pa3znen 9. Temn1 9.1.; 9.2.; 9.3.;
9.4.;

9.5.

Pasnmen 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.
Pa3znen 13 Temsr 13.1.; 13.2,;
13.3.;

13.4.; 13.5.; 13.6.; 13.7.
Pasgen 14. Temsr 14.1.; 14.2.;
14.3.;

14.4.;14.5.; 14.6.

48



OK 05. OcyiiecTBisTh
YCTHYIO UITUCbMEHHYIO
KOMMYHHKAIUIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4eTOM O0COOCHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

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

Pasmen 4. Temr1 4.1.; 4.2.; 4.3.;
4.4.;
45.;46.;4.7.;48.;4.9.;4.10,;
4.11.

Pa3nmen 6. Temr1 6.1.; 6.2.; 6.3.;
6.4,

6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Pasmen 7. Temnr 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.

Pasnen 8. Temrur 8.1.; 8.2.: 8.3.;
8.4.;

8.5.; 8.6.

Pasmen 9. Temnr 9.1.; 9.2.; 9.3.;
94,

9.5.

Pasznen 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.
Pa3znen 13 Temnr 13.1.; 13.2,;
13.3.;

13.4.; 13.5.; 13.6.; 13.7.
Pasgen 14. Temsr 14.1.; 14.2.;
14.3.;

14.4.; 14.5.; 14.6.
OK 07. ConeicTBOBaTH Pasgen 1. Temsr 1.1; 1.2.; 1.3;;
COXpaHEHUIO 1.4.;15.;1.6.;1.7.
OKPY>KaIOIIIEeH CPeIbl, Pazgen 2. Temur 2.1.; 2.2.; 2.3.;
pecypcochepeskeHnto, 2.4,

MPUMEHSATH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MPUHIUIBIOEPEKITHUBOTO
MIPOU3BO/ICTBA, (P (HEKTUBHO
JENCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

2.5.; 2.6.

Pasnmen 3. Temnr 3.1.; 3.2.; 3.3.;
3.4.

Pasgen 4. Tembr 4.1.; 4.2.; 4.3.;
4.4.:
45.;46.;4.7.;48.;4.9.;4.10,
4.11.

Pazgen 6. Temnr 6.1.; 6.2.; 6.3.;
6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10;
6.11.

Paznen 7. Temm 7.1.; 7.2.; 7.3.;
7.4,
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75.;76.;7.7.;78.;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.

Pasznen 9. Temn1 9.1.; 9.2.; 9.3.;
9.4.;

9.5.

Paznen 10. Temsr 10.1.;10.2.;
10.3;;

10.4.

Pasnen 11. Temsr 11.1.; 11.2.;
11.3;

11.4.;11.5.;11.6.; 11.7.
Pazngen 13 Temsr 13.1.;13.2.;
13.3;;

13.4.; 13.5.; 13.6.; 13.7.
Pasnen 14. Temsr 14.1.; 14.2.;
14.3,;

14.4.;: 14.5.; 14.6.
I1K 3.1. Opranu3oBbsIBaTh Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
pabotyriepcoHaa 1o 1415, 16.;1.7.

00paboTKe NepPeBO30YHBIX
JOKYMEHTOB H OCYIIIECTBICHHIO
pacdeToB 3a yCIIyTH,
IpeIoCTaBIIsieMbIe
TPAHCIIOPTHBIMU
OopraHu3alvsAMU.

Pasgen 2. Temur 2.1.; 2.2.; 2.3;;
2.4.;

2.5.;2.6.

Pasnmen 3. Temur 3.1.; 3.2.; 3.3.;
3.4.

Pasnen 4. Temu1 4.1.; 4.2.; 4.3.;
4.4.;
45.;46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pa3nmen 6. Tems1 6.1.; 6.2.; 6.3.;
6.4.;

6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Pasnen 7. Temnr 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.

Pazpen 12.

Pasnmen 13 Temsr 13.1.; 13.2.;
13.3;;

13.4.; 13.5.; 13.6.; 13.7.
Pasnen 14. Temsr 14.1.; 14.2.;
14.3,;

14.4.; 14.5.; 14.6.
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