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1. O0masn XapaKTepUCTUKA NPUMEpPHOH padouei
NMPOrpamMmmMbIo01Ie00pa30BaATEIbHON JUCHMILIMHBI

O6meobpazoBatenbHas auciuiuinda  [1J[.01  MaremaTuka sBisieTcs
o0s3aTeNIbHOW  YacThlo  0011e00pa3oBaTeIbHOIO  IMKJIa  00pa3oBaTesbHON
nporpaMmmbl B cooTBercTBUU ¢ PI'OC CIIO no 23.02.06 TexHuueckas
HKCILTyaTalys MOJBUKHOTO COCTAaBa KEJIE3HBIX JOPOT (BaroHbI)

1.2. IIe.]'IH H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIIJTUHBI:

1.2.1. Hean 1ucCHMNJIMHBI
Conepxanue mporpamMmbl  oOmieoOpazoBaTenbHol  auciumaunabl  11/1.01
MarteMaTuka ~ HampaBJ€HO Ha JOCTHKEHHE PE3yJIbTaTOB €€ U3YYeHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO ¢ yderoM mnpodeccuoHaIbHON

HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 001Ie00pa30BaTENbHOIM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HayeHWE IUCHUILIMHA MMEET MpU (POPMUPOBAHUM U PA3BUTUU
00X KOMIETEHITUHN 1 MpodheCCUOHATBHBIX KOMITETEHIIUH.



Koa n HaumeHnoBanue popMupyeMbIx
KOMITeTeH I

OK 01. Bri6upats criocoObl pereHus
3a71a4y NpodeccuoHaNbHOM
NEeSITeIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo61mme

B yacTu Tpya0BOro BOCHUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYIA0JII00HE;

- TOTOBHOCTb K aKTUBHOH JEITCILHOCTH
TEXHOJIOTUYECKON M COLMaILHONU HAIIPABJICHHOCTH,
CIIOCOOHOCTH UHUITMUPOBATH, TUIAHUPOBAThH U
CaMOCTOSTEIIBHO BBITIOJIHATH TaKYIO JEATEIIBHOCTD;
- HHTEPEC K pa3IMuHbIM cdepam nmpodhecCHoHaTbLHON
JeATEIIbHOCTH,

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
MO3HABATEJbHBLIMH JeHCTBUSIMM:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSITEILHO (POPMYJIMPOBATH U
aKTyallu3UpoBaTh MpoOIeMy, pacCMaTpUBATh €€
BCECTOPOHHE,;

- YCTaHaBJIMUBaTh CYLIECTBEHHbIN MTPU3HAK WIN
OCHOBaHWUS JJIsi CPAaBHEHMSI, KJacCU(PUKAIIIU 1
0000IIeHMS;

- OTIPEACIIATH IEeJIU JeATETHLHOCTH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU UX TOCTUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B
paccMaTpuBaEeMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B ICSITEIIbHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISM, OLIECHUBATh PUCKU
MOCJIEICTBUU NCATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOIEM

0) 0a3oBbIEe HCCJIEA0BATEIbCKHE TeHCTBHS:

- BJIaJIETh HaBBIKAMH y4e€OHO-HCCIIEIOBATENHCKON 1
MPOEKTHOM AESITENIbHOCTH, HABBIKAMH Pa3pelleHUs
npobem;

- BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 33/1auy, BbIIBUTATh TUIIOTE3Y €€

JucuuninHapHble

-BJI/IETh METOJIaMH JIOKA3aTeNbCTB, AITOPUTMAMHU
peleHus 3a1a4; yMeHue (popMyaupoBaTh
OTIpeIeJIeHNs, aKCHOMBI 1 TEOPEMBI, IPUMEHSTh
UX, IPOBOJUTH JOKA3aTeJIbHbIE PACCYKACHUS B
XOJI€ pellIeHUs 3a/1a4;

- YMETh OIIEpUPOBATh MOHATUAMU: CTEIIEHb YUCIIA,
Jorapu¢m YucIia; yMECHHE BBIIOJIHATh
BbIUHMCIICHHE 3HaYeHUH 1 ITpeoOpa3oBaHus
BBIPKEHUI CO CTENEHAMH U JlorapupMamH,
npeoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX
BBIPAKECHMI;

- YMETh OIIEPUPOBATh MOHATUAMU:
panroHaIbHbIE, HPPAlIOHAIEHBIE,
HoKa3aTeJbHbIE, CTENEHHbIE, JJorapupMUUEcKue,
TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA,
UX CUCTEMBI;

- YMETh OIIEPUPOBATH MOHITHAMU: (PYHKIIHUS,
HenpepbIBHAs (QYHKIMS, TPOU3BOJIHAS,
nepBooOpasHasi, OnpeeNIeHHBII HHTETpall; YMETh
HaXOJUTh MPOU3BOHBIE HIEMEHTAPHBIX (QYHKIINH,
WCTIONB3Ys CIIPAaBOYHBIE MaTEPHaIbl; HCCIEI0BATh
B IIPOCTEHIINX CIydasx QYHKIUHU HA
MOHOTOHHOCTh, HAXO/IUTh HANOOJIBIITHE U
HalMEHbIINE 3HaYeHUs! PYHKIUH; CTPOUTH
rpadMKy MHOTOYJICHOB C UCIIOJIh30BAHUEM
anrapara MaTeMaTHYeCKOro aHallu3a; IPUMEHSTh
MIPOM3BOIHYIO TIPH PEUICHUHN 3a7ad Ha JIBIKEHHE,
pemaTh MpaKTUKO-OPHUEHTUPOBAHHbIE 33]aul Ha
HanOOJIbIIE M HANMEHBIITNE 3HAYCHHS, HA
HaXO0XKJICHHUE MYTH, CKOPOCTU M YCKOPEHUS;

- YMETh OIIEPUPOBATH MOHATHIMHU: PAllMOHATBHAS
¢byHKLUs, TOKa3aTeNbHas PYHKIUS, CTETIeHHAs
byHnkuus, norapudmMudeckas QyHKIHS,



PEeIICHNUA, HAXOOUTh apTYMCHTBI JJIA JOKAa3aTCIIbCTBa

CBOMX yTBEPXKJICHHUH, 3a]1aBaTh MapaMeTphl U
KPUTEPHUU PEIICHUS;

- aHAJIM3UPOBATH IMOJIYUYCHHBIC B X0JIC PEIICHHUS
3a1a4u pe3y.HBTaTBI, KpI/ITI/I‘-IeCKI/I OIICHUBATh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MECHEHHE B
HOBBIX YCJIOBI/IHX;

- YMETh MEPEHOCHUTDH 3HAHUS B ITO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEIEATEIILHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIC UJICH, ITPE/jIaraTh
OpI/IFI/IHaJ'II)HI)IG IIOAXOAbI N peHIeHI/Iﬂ;

- CIOCOOHOCTP UX UCTIOIB30BaHUS B
II03HABATEJIILHONW U COLMAIBHOM IPAKTUKE

TPUTrOHOMETpUUYECKHE QYHKIMU, OOpaTHbIE
(GyHKLINYU; YMEHHE CTPOUTh I'papUKH U3y4EHHBIX
(byHKINH, UCTIONB30BaTh TpaUKU IPU U3YUCHUU
IIPOLIECCOB U 3aBUCUMOCTEM, ITPU PELICHUHU 3a1a4
U3 JIpYTUX y4eOHBIX IIPEIMETOB U 3a/1a4 U3
peanbHOM JKNU3HHU, BBIpaXaTh (opMyIaMu
3aBHCUMOCTH MEKIY BEIUUYUHAMU;

- YMETb pelIaTh TEKCTOBBIC 3aJa4H Pa3HbIX TUIIOB
(B TOM 4mcie Ha IPOLEHTHI, AOJIU U YacTH, Ha
JBIDKEHUE, paboTy, CTOUMOCTh TOBApOB U yCIYT,
HAJIOTH, 3a/1a44 U3 00JIaCTH YIpaBICHUS
JMYHBIMU au CEMEUHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHMSI, ypaBHEHUS, U
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
UCCIIEI0BATh MIOJy4YECHHOE PEIIEHHE U OLIEHUBATh
IPaBJONO00HOCTb PE3YJIbTATOB;

- YMETb ONIEPUPOBATh MOHATUSAMU: CPEHEE
apupmeTHyecKoe, MeJuaHa, Haubobllee 1
HauMEHbIIIee 3HAYCHUS, pa3Max, JUCIepCus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
YMETb U3BJIEKaTh, UHTEPIPETUPOBATH
uHpOpMalNIo, IPeACTaBICHHYIO B Ta0IMIIax, Ha
Juarpammax, rpaukax, OTpaskarollyro CBOWCTBa
pEAIBHBIX ITPOLIECCOB U SIBJICHU; IPEJCTABIIATH
MH(OPMALIKIO C TOMOIIbIO TAOIHI] U JUarpamm;
HCCJIEI0BATh CTATUCTUYECKUE JAHHBIE, B TOM
quclie C IPUMEHEHHEM rpauuecKux METOA0B U
AJIEKTPOHHBIX CPEACTB;

- YMETh ONIEPUPOBATH MOHATHIMU: CITydailHbIN
OTIBIT U CITyyaifHOEe cOObITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHUE BHIYUCIATH
BEPOSITHOCTH C UCIIOJIb30BaHHEM I'papUuecKux
METOJIOB; IPUMEHSAThH (POPMYJIbI CIIOKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
bakThl 1 GOpPMYIBI IPU PELLICHUH 3a7a4;



OLIEHUBATh BEPOATHOCTH PEATIbHBIX COOBITUH;
3HAaKOMCTBO CO CIIy4alHbIMM BETMYMHAMU;
YMEHUE [IPUBOJAUTE IIPUMEPEL

IPOSIBJIEHUS 3aKOHA OOJIBLIMX YUCEll B
MMPpUPOAHBIX U OGH.[CCTBGHHBIX SABJICHUAX,

- YMETh OIIEpUPOBATh MOHATUAMU: TOUKA, IpAMas,
IUIOCKOCTB, POCTPAHCTBO, IBYTPAHHBINA yTroJ,
CKpPELMBAIOIIUECS NPsIMbIE, 1apaLIeIbHOCTh U
MIEPIEHIUKYIISIPHOCTD IIPSAMBIX U INIOCKOCTEM,
YroJl MeXAY IPSMBIMHU, YTOJI MEXy IPSIMOM U
IJIOCKOCTBIO, YIOJl MEKY IJIOCKOCTSIMH,
paccTosiHUe OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
MEXIY IPSAMBIMHU, PACCTOSHUE MEXIY
IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPU
peleHNH 33129 N3y4eHHbIE (DAKTHI U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLICHUBATh Pa3Mephbl
00BEKTOB OKPYKAIOILIEr0 MUPA;

- YMETh OIIEPUPOBATh MOHATUAMU: MHOT'OI'PaHHUK,
CEYEeHHE MHOTOTpaHHMKA, Ky0, Mapaienenumne],
npu3Ma, IMpamMuia, GuUrypa u moBepxXHOCTh
BpallleHus, IWINHIP, KOHYC, 1map, chepa, ceueHus
(burypsl BpaleHusl, IOCKOCTh, Kacaroliascs
cdepsl, HWINHAPA, KOHYCA, MIIOIA/b
MOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
HUATUHIPA, TII0MAIb cheprl, 00beM Kyda,
IPSIMOYTOJIBHOTO Mapajulesenumneia, MMpaMuIbl,
MPU3MBI, IUIUHIPA, KOHYCA, l1apa; YMEHUE
n300pakaTh MHOTOTPAHHUKHU U TOBEPXHOCTU
BpAIEHU, UX CEUYEHUS OT PYKH, C IIOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHHE PACIIO3HABATh CUMMETPHUIO B
IPOCTPAHCTBE: YMEHHE paclio3HaBaTh
IMpaBUJIbHBIC MHOTOT'PAaHHUKU;

- YMETh ONEPUPOBATh MOHATUAMU: IBHKEHHUE B
IIPOCTPAHCTBE, 0/I00HBIE (PUTYPHI B



MIPOCTPAHCTBE; UCIOIb30BATh OTHOILICHHE
rioniaiel moBepxHocTel 1 00bEMOB MOI0OHBIX
Guryp npu perieHuH 3a/1a4: YMETh BBIYUCIIATD
reOMeTpUYECKUE BEIMYUHBI (IJIMHA, YO,
iouaib, 00beM, MJIOLIAAb IOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (POPMYIIBI U METOIBL;

- YMETb OIIEPUPOBATH MOHATUSAMU:
MIPSIMOYTOJIbHAS] CUCTEMA KOOPJAMHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJIIPHOE MPOU3BEACHUE, YTOI MEXIY
BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpA Ha YHUCJIO: HAXOJIUTh C TOMOILBIO
M3YYEHHBIX (POPMYI KOOPIUHATHI CEPEIUHBI
OTPE3Ka, PACCTOSHUE MEX1Y ABYMS TOUKAMM:

- YMETb BBIOMPATh MOAXOAAIINN U3yYEHHBIN
METO/ JUISl PEeLICHUs 3a7ja4l, PaClI0O3HABATh
MaTeMaTHYeCcKue (aKThl 1 MaTeMaTHIECKUE
MOJIEJIH B IPUPOHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE PUBOIUTH
MpUMEPbl MATEMATUYECKUX OTKPBITHMA
POCCHUICKON 1 MUPOBOW MAaTEMAaTUYECKON HAYKH.
- YMETbh ONEPUPOBATH MOHATUIMHU: ONPEICICHHE,
aKCHOMa, TEOpEMa, CJIEICTBUE, CBOMCTBO,
MPU3HAK, 10Ka3aTENbCTBO, PABHOCUIIbHBIE
(bopMyIUpOBKH; yMeHUE (OPMYIIHPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHNUE,
MPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ MaTeMaTUYECKON UHAYKIUY;
IIPOBOJIUTH TOKA3aTEJIbHBIE PACCYXKACHUSA IPU
pEILIeHNN 3aa4, OLIEHUBATh JIOTHYECKYIO
MIPaBUIIBHOCTh PACCYXKICHUM;

- YMETbh ONEPUPOBATH MOHATUIAMU: MHOKECTBO,
ITOJAMHOKECTBO, ONEPALMH HAJl MHO)KECTBAMU;
YMEHUE UCIIOJIb30BaTh TEOPETUKO-
MHO>KE€CTBEHHBIN anmnapar JJis OMHCAHUS



peabHBIX MPOIECCOB U SBJICHUN TIPU PEIICHUH
3aja4, B TOM YHCJIE U3 JPYTUX YUEeOHBIX
MPEIMETOB;

- YMETh ONIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN
rpad, aepeBo, UK, rpad Ha MIIOCKOCTH; YMEHUE
3aJ1aBaTh U OMUCHIBATH rpadbl

Pa3IUYHBIMH CIIOCOOAMU; HCIIOJIB30BATh rpadbl
NPU PEUICHUH 3a71ay;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
COYETaHUE, MEPECTAHOBKA, YNCIIO COUCTAHHI,
YHICJIO IEPECTAHOBOK; OMHOM

HeroTOHA; yMEHHE TPUMEHITh KOMOMHATOPHBIC
(aKThI B pacCyKICHUS IS PEIICHUS 33]1a9;
-yMETb OIEPUPOBATH OHATHSIMH: HATYPaJIbHOE
YHCII0, [IEJI0€ YHUCII0, OCTATOK TI0 MOJYIIIO,
palroHaILHOE YUCIIO, UPPALIMOHAILHOE YUCIIO,
MHOJKECTBA HATYPaAITbHBIX, IEJIbIX,
palMOHAIBLHBIX, JICHCTBUTEIBHBIX YHCEIT, YMEHUE
MCIIOJIb30BaTh IPU3HAKY JICTUMOCTH,
HAaUMEHBIINN 00Ul 1eIUTeNnh U HaUMEHbIIIee
oOmiee kpaTHoe, aNropuT™ EBKIIMIA TIPH perieHnn
3a]1a4; 3HAKOMCTBO C pa3IuYHBIMU
MTO3UITMOHHBIMH CHCTEMaMU CUUCIICHHUS,

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU:
CTETICHb C IEJIBIM TI0Ka3aTelieM, KOPEeHb
HATYypaJIbHOH CTETeHH, CTETIeHb C PallMOHATLHBIM
MOKa3aTeseM, CTETICHb C JCHCTBUTEILHBIM
(BellecTBEHHBIM) TIOKa3aTeNneM, JJorapudm gucna,
CUHYC, KOCHHYC ¥ TAHTCHC IMPOW3BOJILHOTO YHCIIA;
- YMETh ONEPUPOBATH MOHATUSIMU: TOKIAECTBO,
TOXKJIECTBEHHOE TTPe0Opa3oBaHue, YpaBHCHHE,
HEPAaBEHCTBO, CHCTEMa ypaBHEHU U HEPABEHCTB,
PaBHOCHIILHOCTH YPaBHEHUI, HEPABEHCTB U
CHUCTEM, palloHaIbHbIE, HPPAIIMOHAIbHBIE,
MOKa3aTeIbHbIC, CTEIIEHHBIC, JIOTApU(PMUICCKHE,



TPUTOHOMETPUUECKUE YPABHEHMsI, HEPAaBEHCTBA U
CHCTEMBI; YMEHUE pelllaTh YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TOMOIIBIO Pa3IMYHBIX
IIPUEMOB; pelllaTh YpaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpoOM; IPUMEHSTh yPaBHEHUS,
HEPaBEHCTBA, X CUCTEMBI JJISl PEIIECHUS
MaTeMaTHYECKUX 3a]a4 1 3a/1a4

-yMeTb CBOOOJIHO ONEPUPOBATH NOHATUSIMMU:
rpaduk ¢pyHKuuu, oopaTHas QyHKINSA,
KOMIO3ULUS QYHKIUH, TMHENHHas QyHKIMS,
KBaJipaTHUyuHas (yHKIUS, CTeNIeHHast (YHKIUS C
LIEJIBIM [TOKa3aTeeM, TPUTOHOMETPUYECKHE
(GyHKIIUHM, 0OpaTHBIE TPUTOHOMETPUUYECKUE
GbyHKLMY, TOKa3aTeNbHas U Jorapudmuyeckast
(byHKINU; yMEHHE CTPOUTH TpapuKu PyHKITHH,
BBITMIOJHATH MpeoOpa3zoBaHus rpa@uKoB (YHKIIHIA,
YMEHHUE HCIIOJIb30BaTh rpaduku QyHKIUN s
U3y4YEeHHsI TPOLIECCOB U 3aBUCUMOCTEH MpH
peLIeHUH 331a4 U3 IPYTUX YIEOHBIX TPEIMETOB
U3 pealbHOM KU3HU; BbIpaXaTh GopMyIaMu
3aBHCUMOCTH MEX/y BEITUUINHAMH;

yMEHHUE CBOOOHO ONEpUPOBATh MOHIATUAMHU:
YETHOCTh (PYHKIIMH, TEPUOAUYHOCTD DYHKIIUH,
OTPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (yHKLMHU, HAaUOOJIbLIee U
HalMEHblIIee 3HaYeHUs1 PYHKLUU Ha IPOMEKYTKE;
YMEHHUE TMPOBOANTH UCCIIeIOBaHNE (QYHKIINH;
YMEHHUE HCI0JIb30BaTh CBOICTBA U rpaduku
GyHKIUH 1715 peleHusl ypaBHEHU, HEPaBeHCTB U
3aj1au ¢ mapaMeTpamu; u300paxarb Ha
KOOPJMHATHOM INIOCKOCTH MHOECTBA PEIICHHI
ypaBHEHHI, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMHU:
M0CJIeI0BATENbHOCTD, apu(MeTHUECKast
porpeccusi, TeOMeTpUIecKast mporpeccus,
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OeckoHeYHO yObIBaroliasi reoMeTpuiecKas
IIpOrpeccusi; yMeHue 3a1aBaTh
MI0CJIEIOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO
PEKYpPPEHTHBIX (hopmyit;

- YMETh ONEPUPOBATH MOHATUSIMHU:
HENPEePBIBHOCTH (DYHKIIMH, ACUMOTOTHI rpaduka
GyHKIUY, IepBasi ¥ BTOPasi MPOU3BOTHAS
GyHKIIUHM, TeOMETPUYECKU U (PU3HYECKUN CMBICTT
MIPOU3BOIHOM, IIEPBOOOpa3Hasi, ONpeIeIeHHbIN
MHTETpal; yMEHHE HaXOUTh

aCHMITOTHI Tpaduka PyHKINK; YMEHHE
BBIUUCIISTH MPOU3BOJAHBIE CYMMBI, TPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3HUIIUU (DYHKIUH, HAXOTUTh
ypaBHEHHUE KacaTeNbHON K TpaduKy (yHKIINH;
YMEHHE HUCITOJIb30BATh MPOU3BOIHYIO JIJIS
uccienoBaHus PYHKIUM, A7 HAXOXKIACHUS
HAWTYYIIETO PEIICHUS B MPUKIIAIHBIX, B TOM
YHCIie COLUATbHO-IPKOHOMUYECKUX U (PU3HUECKUX
3ajavax, JJIsl ONpeeNieHHsI CKOPOCTH U
YCKOPEHUST; HaXOIUTh MJIOMIAAN U 00BEMBI (QUTYD
C TIOMOIIIBIO HHTETPaja; MPUBOJIUTH TPAMEPHI
MaTEMaTHYECKOTO MOJICITUPOBAHUS C IOMOIIIBIO
nudepeHIaIbHBIX YPaBHEHUI;

- YMETh OMEPUPOBATH MOHATHUAMU: KOMILUIEKCHOE
YHCII0, COTPSDKEHHBIC KOMIUICKCHBIE YHCIIa,
MOJIyJIb U apTyMEHT KOMIUIEKCHOTO YHcla, popma
3aICy KOMIUICKCHBIX YUCell (TeoMeTpruiecKasi,
TPUTOHOMETpHYECKas U anredpandeckas); yMeTh
MIPOU3BOIUTH ApU(METHICCKHE ICHCTBUS C
KOMIUIEKCHBIMU YHCIIAaMU; TIPUBOAUTH IPUMEPHI
WCIIOJIb30BaHUST KOMIUICKCHBIX YHCET,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
cpenHee apudMeTHdecKoe, MeIana, HanboJbIee
Y HaMEHbIIIee 3HAYCHHUsI, pa3Max, JUCTIepCus,
CTaH/IAPTHOE OTKJIOHEHHE TSI ONTUCAHUS
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YHCIIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATh
CTaTHUCTUYECKHUE JIaHHbIEC, B TOM YHUCIIE C
PUMEHEHHEM TpapUUECKUX METOA0B U
AIIEKTPOHHBIX CPEJICTB; rpapUuecKy UCCIEOBATD
COBMECTHBIE HA0JIIOJICHHS C TIOMOIIBIO IUarpamMM
paccerBaHMs U JTMHEUHOU PErpeccuu;

- YMETh HaXOJUTh BEPOSTHOCTH COOBITHIA C
UCIIOJIb30BaHUEM TpaUUeCKIX METOJIOB;
NPUMEHSATH JUI pelIeHns 3a7a4d (GOPMYIIbI
CIIOKEHHSI U YMHOXXEHHS BEpOSITHOCTEH, GopMyITy
MIOJTHOM BepOSITHOCTH, popmyity bepryy,
KOMOMHATOpHbIE (PaKThl U (HOPMYIIbI; OLIEHUBATH
BEPOSITHOCTH PEATIbHBIX COOBITUI; YMEHHE
OTepUPOBATH MOHITUSIMU: CIy4ailHas BETUYNHA,
pacnpeziesieHue BEpOsTHOCTEN, MaTEMAaTUYECKOE
OJKHJaHUE, TUCTIEPCUs U CTaHJapTHOE
OTKJIOHEHHUE CITYyYailiHOUW BEITMYMHBI, (PYHKIIH
pacrpezieNieHus: ¥ TUIOTHOCTH PaBHOMEPHOTO,
[I0KAa3aTeIbHOI0 U HOPMAJIBHOT'O PacIpeleieHUI;
YMEHHE HUCII0JIb30BATh CBOMCTBA U3yUYEHHBIX
pacnpezieieHui s peleHus 3aa4; 3HakOMCTBO
C MOHATHUSIMU: 3aKOH OOJIBIINX YUCEI, METOIbI
BbIOOPOYHBIX HCCIIEI0BAaHUMN; YMEHUE PUBOAUTD
MIPUMEPHI MIPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU:
TOYKa, MpsiMasi, MII0CKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, TUIOCKUN yToJl, ABYTPaHHBIN yTo,
TPEXTPaHHBIN YroJ, NepeceKarIuecs,
napajuieIbHbIE U CKPEIIUBAIOLIUECS TIPSIMBIE,
MapajuIeIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEH, YroJl MEXy MPSMBIMH, YTOJI
MEX1y MPSMO U MJIOCKOCTBIO, YTOJI MEXY
IJIOCKOCTSIMHU; YMEHUE UCIOJIb30BaTh NpU
pEeIIeHnH 3a1a4 U3y4eHHbIE (aKThl U TEOPEMBI



IUTAHUMETPHUH; YMEHHE OLICHUBATh Pa3MEphI
00BEKTOB B OKPY)KAIOIIEM MUDPE; YMCHHE
OIIEPHPOBATH NOHATHSIMU: MHOTOT'PAaHHHK,
CEYeHNE MHOTOTPaHHUKA, TPABUIIbHBIN
MHOTOTPaHHHK, IPU3Ma, THpaMHJIa, purypa u
MOBEPXHOCTh BpAIEHHS, IWINHAP, KOHYC, 1Iap,
cdepa, pazBepTKa IOBEPXHOCTH, CEUCHUSI KOHYCA
Y LWINHJIPA, TapajuIesIbHbIE OCH MIIH OCHOBAHUIO,
CEeueHHe I1apa, INI0OCKOCTh, Kacaromasics cepsl,
IWJIMH]PA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHHKa, H300pakaTh MHOTOTPaHHHKH,
(GUrypbl 1 TOBEPXHOCTH BPAILICHUS, UX CCUCHHS, B
TOM YHCJI€ C TIOMOIIBIO SJIEKTPOHHBIX CPECTB;
yYMEHHE IPUMEHSTH CBOWCTBA T€OMETPUIECKUX
¢buryp, caMocTosITeIbHO POPMYIUPOBATH
OIIpEe/IeTICHUS] M3Y4aeMbIX (HUTYD, BBIABUIATh
THIIOTE3BI O CBOWCTBAX M MPHU3HAKAX
reOMETPUYECKUX (HUTYP, OOOCHOBBIBATH WIIN
OTIPOBEPTaTh UX; YMEHHE IPOBOIUTH
KJaccu(uKanuio GUryp no pa3audHbIM
MpU3HAKaM, BBITTOIHATh HEOOXOAUMBIE
JIOTIOJTHUTEIbHBIE TOCTPOEHUS;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMHU:
wiomaab Gurypsl, 00beM GUrypsl, BeauuuHa
yIJIa, pacCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHuEe MEXAY MPSMBIMHU, PACCTOSTHUE MEXKITY
IUTOCKOCTSIMH, TUIONIA/b C(HEepBbl, TIIOMIAb
MOBEPXHOCTH MUPAMU/[IbI, TIPU3MBI, KOHYCA,
HMWIMH]Ipa, 00beM Ky0a, IpSIMOYTOJIbHOTO
napaieNienunea, MupaMuibl, IPU3MBI,
WIMHpA, KOHYCa, [Iapa; yMEHUE HaXOIUTh
OTHOIIIEHHE 00BEMOB OAOOHBIX (QUTYD;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMHU:
JBYDKEHUE, NTapajIeNIbHbIA IEpEeHOC, CHMMETPHS
Ha IJIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT,
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npeoOpa3zoBaHue 1MO00Us, TOAOOHBIE PUTYPHI;
YMEHHUE pacIio3HaBaTh PaBHBIC H MOI0O0OHBIC
GUTYpHI, B TOM YHCJIE B PUPOJIE, UCKYCCTBE,
apXHUTEKTYpE; YMEHHE UCTIOIh30BATh
reOMETPUUYECKUE OTHOIICHHUS, HAXOUTh
reOMETPUUCCKUE BETMYNHBI (JITTHHA, YTOJI,
ouaib, 00bEM) MPH PELICHUH 3aa4 U3 IPYTUx
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
NPSIMOYTOJIbHASI CHCTEMa KOOPAMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOPA HA YKCIIO,
pasyioKeHUe BEKTOpa Mo 0a3ucy, CKaIIpHOe
MPOU3BEICHUE, BEKTOPHOE TIPOU3BEICHUE, YTOJ
MEXTy BEKTOpaMHU: YMEHHE HUCIOJIb30BaTh
BEKTOPHBINA ¥ KOOPJAMHATHBINA METOI JIISl PEIICHUS
TCOMETPHUYCCKUX 3a/1a4 M 3a/1a4 IPYTUX YIeOHBIX
MPEIMETOB; ONIEPUPOBATH MOHITUSIMHU: MATPHIIA
2x2 u 3X3, onpenenuTeNb MaTPHUIIHI,
Te€OMETPUUYECKUN CMBICI OMPENETUTENS;

- YMETh MOJICITMPOBATh PEATbHBIC CUTYAIlUN Ha
S3bIKE MATEMATUKU: COCTABIISATH BhIPAXKECHHS,
YpaBHEHHUS, HEPABCHCTBA U UX CUCTEMBI T10
YCIIOBUIO 33J1a4H, UCCIIEOBATh MOCTPOCHHBIE
MOJIENIN C UCTIOJIb30BAHMEM allliapara ajareOpsl,
WHTEPIPETUPOBATH MOTYYCHHBIN pPe3yNbTar;
CTPOHTH MAaTEeMaTHUECKUE MOJICITH C TIOMOIIBIO
Te€OMETPUUYECKUX MOHATUH U BEIWYHH, PEIIaTh
CBSI3aHHBIC C HUMH MTPAKTHYCCKHE 33]1a9H;
COCTaBIISITh BEPOSATHOCTHYIO MOJIENb U
WHTEPIPETHPOBATH MOJTYICHHBIN Pe3yIIbTaT;
peliaTh IPUKJIAIHBIC 33/Ia4H CPEICTBAMU
MaTeMaTHYECKOTO aHAJIN3a, B TOM YHUCIIe
COLIMAIbHO-9KOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa;
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OK 02. Vcriop30BaTh COBPEMEHHBIC
CpeACTBa TIOMCKA, aHAIN3a U
WHTEpIIPETANKA HHHOPMAITUH, |
UH(POPMAIMOHHBIC TEXHOJIOTHH IS
BBITOJIHEHHS 33]1a4 IPOPECCUOHATIBHON
JESATSIIbHOCTH

B 00J1acTH LIEHHOCTH HAYYHOI'0 MIO3HAHMS

- ¢cpOpPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOW MTPAKTUKH,
OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO0 OCO3HAHHMIO CBOCTO MECTa B
MOJUKYJIbTYPHOM MUPE;

- COBEPIIICHCTBOBAHUE SI3IKOBOM M UYUTATEILCKOMN
KYJbTYpbI KaK CpeJICTBA B3aUMOJACICTBUSA MEKITY
JIOIBMU Y TTIO3HAHUS MUDA;

- OCO3HAHHE IICHHOCTU HAYYHOU JESATEIHHOCTH,
TOTOBHOCTB OCYIIECTBIISATH IPOCKTHYIO U

HCCICA0BATCIIbCKYIO ACATCIbHOCTE HHAUBHUAYAJIbHO

U B TPYNIE;

OBJ1ajieHHe YHUBEPCAJIbHBIMH YUEOHBIMU
NO3HABATEJIbHBIMY 1eHCTBUAMM:

B) padoTa ¢ unopmanmeii:

- BIIaJIeTh HaBBIKAMU MOJTy4eHUs1 HHPOpMAIIUU U3
HWCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO
OCYUIECTBJISATh MMOUCK, aHATIN3, CUCTEMATU3AIUIO U
WHTEpIpeTaIuio HH()OpMaIUU Pa3INdIHbIX BUIOB U
(dhopM mpesicTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax
y4eTOM Ha3HaueHus: HPOPMAIUH U 1IETIEBOM
ayTUTOPHUH, BBIOMpas ONTUMAaJIbHYIO (popmy
MpEeACTaBICHUS U BU3YyaIU3allNH;

- OLICHUBATh JIOCTOBEPHOCTD, JIETUTHMHOCTD

- YMEHHE BBIOMPATh MOIXOISIINIA METOT AJIs
pelleHus 3aJa4un; IOHUMaHUe 3HAYUMOCTHU
MaTeMaTHKHU B U3YYEHUU MPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SIBICHUN; YMEHUE
pacro3HaBaTh IPOSIBIIEHUE 3aKOHOB MaTEMaTUKH B
UCKYCCTBE, YMEHHE MPUBOJAUTH TPUMEPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U
MHPOBOM MaTEMAaTHYECKON HAYKH

- YMETh ONEPUPOBATH MOHATUSIMHU:
paroHaibHask QyHKIIHS, TOKa3aTelbHasl
byHKIMS, cTeneHHas QyHKIus,
norapupmMuaecKkas GyHKIus,
TPUTOHOMETpHUYECKHUe (QYHKIIUHU, OOpaTHBIE
(GyHKINU; YMEHHE CTPOUTH TPAPUKH U3YIEHHBIX
GbyHKIHU, UCTIONIB30BaTh IpadUKH PU U3y4YECHUU
IIPOLIECCOB U 3aBUCUMOCTEH, TP pELICHNUH 3a]1a4
U3 IpYTUX y4eOHBIX MPEIMETOB U 3a/1a4 U3
peanbHOH JKU3HU; BRIpaKaTh (popMynamMu
3aBHCUMOCTH MEXy BEIUUYUHAMU;

- YMETh OIIEPUPOBATh MOHATUAMU: TOKAECTBO,
TOKJIECTBEHHOE ITPe0Opa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,
PaBHOCHUJIBHOCTb YPAaBHEHUM, HEPABEHCTB U
CHCTEM pallOHANIbHbIE, UPPALMOHATIbHBIE,
MOKa3aTelbHbIE, CTENIEHHBIE, JIOrapu(pMUIECKHe,
TPUTOHOMETPUYECKHUE YPABHEHUS, HEPABEHCTBA
U CUCTEMbI; YMETh peliaTh ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IMYHbIX
MIPUEMOB; pelllaTh ypaBHEHUS, HEPAaBEHCTBA U
CHCTEMBI C ITapaMeTpoM; IPUMEHSTh ypaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI IS PeIIeHUs
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3IndHbIX
oOracTell HayKu U pealibHOM JKU3HH;

- YMETh CBOOOJIHO ONEPUPOBAThH MOHATHAMHU:
JIBUKEHHE,TapaljIeNIbHbIN epeHoC, CUMMETPUS
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OK 03. [TnanupoBate 1 peaan30BHIBATH
coOcTBeHHOE MPOHEeCCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPUHIMATEIBCKYIO IS TEIbHOCTh
B nIpodeccuoHansHOM chepe,
UCIIOJIb30BaTh 3HaHUS 10 (PUHAHCOBON
I'PaMOTHOCTH B pa3IMYHBIX KU3HEHHBIX
CHUTYaIUSIX

nHpOPMAIINH, €€ COOTBETCTBUE MTPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJIB30BATh CPe/ICTBA MHPOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHU3aIMOHHBIX 33]1a4 C COOJI0ICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH,
THTHUEHBI, PECYpCOCOepEeKEeHUs, PABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAIIHOHHOM
0€e30I1aCHOCTH;

- BJIJICTh HABBIKAMH PACIIO3HABAHMSI U 3AIIUTHI
nHpopManuu, HHOOPMAITMOHHOM 0€301TaCHOCTH
JUYHOCTH

B 006s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
- cpOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOTO MOBEICHUS;

- CIIOCOOHOCTP OIEHUBATh CHUTYAIIUIO ¥ IIPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-
HpPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHHME JINYHOTO BKJIA/Ia B IOCTPOCHUE
YCTOWYHBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTEISIM U
(WH) IPYrUM YjieHaM CeMbBH, CO3JIaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOI'O IPUHATHS LIEHHOCTEN
CEeMEHHOM )KU3HU B COOTBETCTBUU C TPAIAULIUSIMHU
HaponoB Poccun;

OBJaieHHe YHUBEPCAIbHBIMY PeryJsiTHBHBIMU
JeHCTBUSIMM:

a) CAaMOOPraHU3aLMA:

- CAaMOCTOSITEIIBHO OCYIIECTBIIATH TO3HABATEIBHYIO
JeSITeNIbHOCTb, BBISIBISATH MPOOIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 33/1a4H B
00pa30oBaTeNbHOM IEATETHPHOCTH U KU3HEHHBIX
CUTYaIHsIX;

Ha IJIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT,
npeoOpa3zoBaHue 1Mo 00U, TOA0OHBIE PUTYPHI;
YMETh pacrio3HaBaTh PAaBHBIC U MTOJI00HbBIE
(GUrypsl, B TOM YHUCIIE B IPUPOJIC, HCKYCCTBE,
APXUTEKTYpE; YMETh UCTIOIb30BATh
reOMETPHUYECKUE OTHOIICHUS, HAXOAUTh
TeOMETPUUYECKUE BEIMUUHBI (IJIMHA, YTO,
IOIaAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYTHX
y4eOHBIX IPEIMETOB U U3 PEATbHOU KU3HU

-YMETbh OIIEPUPOBATH MIOHATHIMU: PALMOHAIIBHEIE,
UPPALMOHAIBHEIC, [I0KA3aTEIbHBIC, CTEIICHHBIE,
JorapuPMHUECKUE, TPUTOHOMETPUIECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI,

- YMETh ONEPUPOBATH MOHATUSIMHU: MHOTOTPAHHHK,
CeYeHHe MHOTOTPaHHHKA, Ky0, Mapaienenune],
npu3Ma, mupamuaa, GUrypa u moBEpXHOCTh
BpallleHus, IIIIUHIP, KOHYC, 1map, cdepa, ceueHus
¢Gurypsl BpaleHus, IOCKOCTb, Kacaroascs
cdepsl, HUIMHIPA, KOHYCA, TIOMATh
MTOBEPXHOCTH TUPAMU/IBI, IPU3MBI, KOHYCA,
WIMH]IPA, TIoanb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TIapaJUIeIICTUIIC/1a, TTHPAMUJIBI,
MPU3MBI, IWIHHJPA, KOHYCA, Iapa; yMEHUE
M300pakaTh MHOTOIPAHHUKH U TIOBEPXHOCTH
BpallleHUsI, UX CEYCHUSI OT PYKH, C TOMOIIIBIO
YEPTEHKHBIX HHCTPYMEHTOB M 3JICKTPOHHBIX
CPEJICTB; YMETh PacloO3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMETh PacIiO3HABATH IMPaBUIIbHBIC
MHOTOTPaHHUKH;
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OK 04. DpdexTrBHO
B3aMMOJICCTBOBAThH U pabOTaTh B
KOJJICKTHBE U KOMaH/Ie

- CaMOCTOSITEIbHO COCTABIIATH IUIAH PEIICHUS
pOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIOUYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
CIOCOOCTBOBATh (POPMUPOBAHUIO H MTPOSBICHUIO
LIMPOKOM 3pYAMLIMN B Pa3HBIX 00JaCcTAX 3HAHUH,
MIOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTEeNbHBIN U
KYJIbTYPHBIN YPOBCHb;

0) CAaMOKOHTPOJIb:

UCIOJIb30BATh MPUEMbI pe(UIEKCUU /ISl OLICHKH
CUTYalluH, BBIOOpA BEPHOI'O PELICHMUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
MIPUHUMATD PEILICHUS 110 UX CHUKEHHUIO;

B) SMOIMOHAJbHBIA HHTEJIEKT,
NMpeANnoJaaraniuuii copMIUpOBaHHOCTD:
BHYTPEHHE! MOTUBALIMH, BKIIOYAIOIIEH CTPEMIICHHUE
K IOCTUYKEHUIO LEJIU U YCIIEXY, ONTUMU3M,
MHULMATUBHOCTb, YMEHUE I€HCTBOBATh, UCXOMS U3
CBOHMX BO3MOKHOCTEH;

- HMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh
SMOILIMOHAIBHOE COCTOSIHUE IPYTHUX, YUUTHIBATH €TI0
IIPU OCYILIECTBICHUH KOMMYHUKAIUH, CIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

- COIMAIBHBIX HABBIKOB, BKIIIOYAIOIINX
CIOCOOHOCTh BBICTPAaUBaTh OTHOILIEHHS C

JPYTUMH JIHOABMHU, 3a00TUTHCS, TPOSBIAT

UHTEpEC U pa3peliaTh KOH(IUKTHI

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIIPEEIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HMCCIIeA0BaTEIbCKOM,
MIPOEKTHOM U COLMATBHOM NeATETbHOCTH;
OBj1aieHHe YHUBEPCAJIbHBIMU
KOMMYHHMKATHBHBIMH J1€ICTBUSIMM:

0) coBMecTHAas NeSITEJbHOCTD.

- YMETbh ONIEPUPOBATH MOHATUAMM:
MPSAMOYTOJIbHAS] CUCTEMA KOOPJIMHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJIIPHOE MPOU3BEACHUE, YTOI MEXKIY
BEKTOPAMHM, CyMMa BEKTOPOB, IIPOU3BEIECHNE
BEKTOpA Ha YHUCJIO; HAXOJUTh C IOMOILBIO
U3Yy4EHHBIX (POPMYJT KOOPIUHATHI CEPEHHBI
OTpE3Ka, PACCTOSHHUE MEXY IByMsI TOUKAMHU

- YMETb ONIEPUPOBATH NMOHATHIMM: CIIYIANHBINA
OTIBIT U CITyyaifHOEe cOObITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTH C UCIIOJIb30BaHHEM I'papUuecKux
METOJIOB; IPUMEHSATH (DOPMYJIBI CIIOKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOpHBIE
¢bakThl 1 GOpPMYIBI IPU PELLICHUH 3a4a4;
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- IOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA
KOMAaH/IHOW ¥ WHIUBUIYyaJIbHON PabOTHI;

- MPUHUMATH 11€JIM COBMECTHOMU JEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBUS 1O €€
JOCTIKCHHIO: COCTaBJIATh ILIAH JICHCTBHIA,
pacnpenenarb pojay ¢ y4eTOM MHEHHI y4aCTHUKOB
00CYXKIaTh pe3yIbTaThl COBMECTHOU paboTHI;

- KOOPJMHUPOBATh M BBIMOJIHATH PA0OTY B YCIOBHUAX
pEAbHOTO, BUPTYAILHOTO 1 KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBUS,

- OCYIIECTBJISITh TTO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYaLIUSIX, IPOSIBISATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM
OBjajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU
JeHCTBUSIMM:

I') MPUHSTHE ce0sl U APYTHX JIIOIE:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIFOACH
IIPU aHAJIU3€ PE3YJIbTATOB AEATEIbHOCTH;

- MpU3HABATh CBOE MIPABO M MPABO APYTHUX JIOJIECH Ha
OIIIMOKH,

- pa3BHUBATHh CITOCOOHOCTH ITOHUMATh MHUp C
MO3UIHHU APYroro 4€JI0BCKa

OLIEHUBATh BEPOATHOCTH PEATIbHBIX COOBITUH;
3HAKOMCTBO CO CIIy4allHBIMH BEJIMYMHAMY;
yMEHUE IPUBOAUTH IIPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBLIMX YHCEJT B IPUPOAHBIX M OOLIECTBEHHBIX
SABJICHUSIX;

- yMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMHU:
CTEIIEHb C LIENIbIM [10Ka3aTesleM, KOPEHb
HaTypaJIbHOM CTEIEHH, CTENIEHb C PAallMOHAILHBIM
[I0Ka3aTeseM, CTENEeHb C JeHCTBUTEIbHBIM
(BemecTBEeHHBIM) MTOKa3aTeNeM, JOrapuQm yucia,
CHHYC, KOCUHYC U TaHT€HC ITPOU3BOJILHOTO YHCJIa;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMHU:
rpaduk QyHkuuu, oopatHas QyHKIuUsA,
KOMITO3UIIUS QYHKIUH, THHEHHAs yHKIHS,
KBaJpaTU4Has GyHKLUS, CTelIeHHas: QyHKLUsS
IEJIBIM TTOKa3aTeIeM, TPUTOHOMETPUIECKHE
(byHKLMU, 0OpaTHbIE TPUTOHOMETPUYECKHE
(byHKINH, TOKa3aTeNbHAs U JIOTapruPMHUIECKast
(byHKLINHU; YMETh CTPOUTH I'paduku GyHKLIUH,
BBITIOJHATH NpeoOpa3oBaHus rpapuKoB (YHKIIHIA;

- YMETb UCTIONIb30BaTh rpauKu GyHKIUM [
W3Y4EHHUs [TPOLIECCOB JIM 3aBUCUMOCTEN ITPU
pEIlIeHNH 3aa4 U3 IPYIuX y4eOHbIX PEAMETOB U
U3 pealbHOM KU3HU; BEIpaXaTh GopMyIaMu
3aBHCHUMOCTH MEXy BETUYMHAMU; U- CBOOOIHO
OIEepPHPOBATH MOHATUAMU: YETHOCTh (PYHKIINH,
NePUOANYHOCTh (PYHKIIMU, OTPAaHUYEHHOCTh
(GYyHKIIMU, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM
¢GbyHKIIMHM, HanOoJbIIee U HAaUMEHbIIIee 3HaYCHUS
(GyHKLIMU Ha TPOMEKYTKE; YMETh IPOBOIUTh
uccienoBanue QyHKINu;

- YMETh UCII0JIb30BaTh CBOICTBA U rpaduku
GbyHKIUH 1715 peleHysl ypaBHEHU, HEpaBEHCTB U
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OK 05. Ocy1iecTBisaTh YCTHYIO U
MACbMEHHYIO KOMMYHHUKAIIMIO Ha
rOCyIapCTBEHHOM sI3bIKe Poccuiickon
®denepalyiy ¢ yueToM 0COOEHHOCTEH
COLMAIIBHOTO U KYJIBTYPHOI'O
KOHTEKCTa

B o0s1acTH 3¢TeTHY€CKOTr0 BOCIIUTAHUSA:

- 3CTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAS
ACTETUKY OBITA, HAYYHOT'O U TEXHUIECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTh BOCIIPUHUMATH Pa3InYHbIC BUIbI
HCKYCCTBa, TPAAUIIUU U TBOPUYECTBO CBOETO U IPYTHX
HapoJI0B, OIIYIIATh 3MOLUOHAIBHOE BO3ACICTBUE
HCKYCCTBA;

- YOKJIEHHOCTh B 3HAYMMOCTH JJIsl IMYHOCTU U
00111ecTBa OTEYECTBEHHOTO U MUPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAAUIUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPaKEHUIO B Pa3HBIX BUJIaX
HCKYCCTBa, CTPEMJICHUE TIPOSBIIATH KAYECTBA
TBOPYECKOU JINYHOCTH;

OBj1aieHue YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU /1eHiCTBUAMM:

a) o0IIeHue:

- OCYIIECTBIATh KOMMYHHKAITUU BO BCeX cepax
KH3HU,

3aJa4 ¢ mapaMeTpamu; U300pakaTh Ha
KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHUI HEPABEHCTB U UX CUCTEM

- YMETh OIIEPUPOBATH MOHATUAMU: CPEIHEE
apumeTHyecKoe, MeJuaHa, HaubobIlee U
HaMMCHBIICC 3HAYCHU, pasMax JUCIICPCHUs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
YMEHUE U3BJIEKATh, HHTEPIIPETUPOBATH
MH(OPMaLKIO, IPEACTaBIECHHYIO B «TabauIax, Ha
Juarpammax, rpaukax, OTpaskarollyro CBOWCTBa
peabHBIX MPOLECCOB U SBJICHUN; IPECTABIATD
MH(pOpMaLIHIO

- YMETh OIIEPUPOBATh MOHATUAMU: CpEHEE
apu(MeTHUYECKOe, MEIMaHa, HAanOOJIbIlee U
HalMEHblIIee 3HaYeHus, pa3Max Aucrepcus,
CTaHAAapPTHOE OTKJIOHEHHE YNCIIOBOTO HAabO0pa;
yYMEHUE U3BJIEKATh, UHTEPIIPETUPOBATH
MH(OPMaLIKIO, IPEACTABIECHHYIO B «TabIuIax, Ha
Juarpammax, rpaukax, OTpaskarollyro CBOWCTBa
pEAIbHBIX MTPOLIECCOB U SIBJICHUH; IPECTABIIATD
WH(OpPMAIIHIO C TOMOIIBIO TAOJIUI] U TUATPAMM;
HCCJIE0BATh CTATUCTUYECKUE JAHHBIE, B TOM
YHUCJIC C MPUMECHCHUEM Fpa(i)I/IT-ISCKI/IX METOJ0B U
AJIEKTPOHHBIX CPEACTB;

- YMETb ONIEPUPOBATh MOHATUAMU: TOUKA, IPAMas,
IJIOCKOCTh MPOCTPAHCTBO, ABYTPAHHBIN Yrod,
CKpEIIMBAIOIINECS IPSIMBbIE TAPAJIENBHOCTD U
NEePIEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH,
YroJI MEXAY IPSAMBIMH, YTOJ MEXKAY IPSIMON U
IUIOCKOCTBIO, YTOJI MEX/Y TIOCKOCTSIMH,
paccTosiHUE OT TOYKHU J0 IUNIOCKOCTH, PACCTOSTHUE
MEX1y MPSMBIMH, PACCTOSIHUE MEXKTY
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OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHnI0, IPUMEHSTh
3HaHUS 00 U3MEHEHHUH KJIMMAaTa,
IPUHLIUIIBI OEPEKITUBOTO
IPOU3BOJICTBA, YHPEKTHBHO
JICHCTBOBATH B YPE3BBIYANHBIX
CUTYaLUsAX

- pacrno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHUS,
IMOHMMATh 3HAYE€HHE COLMAIbHBIX 3HAKOB,
pacrmo3HaBaTh MPEAMOCHUTKA KOH(IMKTHBIX
CUTYallui ¥ cMAr4aTh KOH(MIUKTHI,

- Pa3BCPHYTO U JIOTUYIHO U3JIaraTb CBOIO TOUKY
3pC€HHs C UCIIOJIB30BAHUEM A3BIKOBBIX CPEACTB

B 00/1acTH 3K0JI0THYECKOTO BOCITUTAHMSA:

- chopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIbTYPHI,
IMOHUMAaHUE BIIMSHUS COLMATIbHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLUATBHOU
CpeIbl, 0OCO3HAHUE TJI00aTBFHOTO XapaKTepa
9KOJIOTHUECKUX MPOOIIeM;

- IIJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUH B
OKpY’Kalolllel cpeie Ha OCHOBE 3HaHUs Lenei
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JIEHCTBUM, IPUHOCSIINX BPEL
OKpY>KaroIleu cpese;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUATHBIE
AKOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAEMbBIX
JEUCTBUM, TPEIOTBPALIATh HX;

- paclIMpPEHUE ONbITA ACATETbHOCTH KOJIOTUYECKON
HAIPABJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COLMATIBHOM
JEATEIIbHOCTH

IJIOCKOCTAMU,

- YMETb UCIIOJIb30BATh IIPU PEIICHUH 3a]a4
M3YYEHHbIE (PAKThI U TEOPEMbI TUIAHUMETPHH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPY’KaIoILEero Mupa

- YMETb OIIEPUPOBATH MOHATUSAMU:
IIPSIMOYTOJIBHASL CUCTEMA KOOPINHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE IIPOU3BEIEHUE, YTOJI MEXKAY
BEKTOPaMHM, CyMMa BEKTOPOB, IIPOU3BEIECHUE
BEKTOPA Ha YHCJIO; HAXOIUTH C IIOMOILBIO
M3YYEHHBIX (POPMYI KOOPIUHATHI CEPEIUHBI
OTpe3Ka, pacCCTOSHUE MEXKY JBYMs TOUKaMU;
-yMeTb BBIOMPATH MOAXOSAIINN N3yYSHHBIH METO
JUIsl pELICHUs 3a/1a4M, Pacllo3HaBaTh
MaTeMaTHYecKue (aKThl 1 MaTeMaTHIECKUE
MOJIEJIN B IPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE;

YMEHME IPUBOANUTE IPUMEPBI MATEMATHUECKUX
OTKPBITHI POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAYKH.

- YMETbh ONIEPUPOBATH IMOHATHAMU: CIIyHaANHBINA
OTIBIT U ClTyyaifHOe cOObITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTH C UCIOJIb30BaHNEM I'padUueCcKuX
METOJIOB; IPUMEHSATH (POPMYJIbI CIIOKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
GbakThl 1 GOpMYIBI IPU PELIEHUH 3a7a4;
OLIEHUBATh BEPOSTHOCTH PeaJIbHBIX COOBITUH;
3HAKOMCTBO CO CIy4alHbIMH BEJIMYMHAMMU:
YMEHME IPUBOANUTH IPUMEPHI IPOSBIECHUS 3aKOHA
OOJBIITUX YKCET B IPUPOIHBIX U OOIECTBEHHBIX
SBJICHUSAX
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IIK 2.1. IInanupoBats u
OpPraHU30BBIBATh IPOU3BOACTBEHHbBIE
pabOThl KOJUIEKTUBOM UCIIOJIHUTENEH.

- TOTOBHOCTb K AKTMBHOMU JECSATEIbHOCTH
TE€XHOJIOTMYECKON M COLMAJIbHOM HAIIPaBICHHOCTH,
CMOCOOHOCTh MHUITUUPOBATH, TNIAHUPOBATH U
CaMOCTOSITEJILHO BBIIIOJIHATD TaKyIO I€ATEIbHOCTD;

- TOTOBHOCTb K TpPydy, OCO3HAHUE LEHHOCTU
MacTepcTBa, TPYIOI00UE;

- OCYUICCTBJIATH  LEJICHAIPABICHHBIA  IIOMCK
IIepeHoca CpeJICcTB U CIOCOOOB  JeHCTBHA B
npodecCHOHATLHYIO CPENy;

- IOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIWBHyaTbHOH paboThI;

- BHOCUTb KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB 1IEJISIM, OLIEHUBATh PUCKU
MIOCJICZICTBUI 1€ATENbHOCTH;

- YMEHHE NPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMYECKHE MTOCIEACTBYS IPEATIPUHUMAEMBIX
JEHCTBHMN, TPEAOTBPAILATh UX;

- AKTUBHOE HENPUSTHE ACUCTBUMN, IPUHOCALIUX BPEL
OKpY>KarolleH cpere;

- YMETb MIEPEHOCUTD 3HAHUS B [TI03HABATENBHYIO U
MIPaKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
MPUHUMATD PEIIEHUS 10 UX CHUKEHHUIO;

-c(OpMHPOBATH NOHATHS POJIU U MECTa
MaTeMaTUKU B COBPEMEHHOM MHUpPE IIPH OCBOCHUH
npodeCCHOHATBHBIX JUCLHHUIUIMH U B cepe
npodeccHoHaIbHON AEATETbHOCTH;

- BJIaJICHHE OCHOBHBIMH MaTEMAaTUYECKUMU
METOJIaMH PEIICHHs MPUKIAJHbIX 3a/1a9
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2. CTpykTypa ¥ cofep:kaHue 0011e00pa30BaTeIbHOM U CHUIIIMHBI

2.1.00beM TMCHUILIMHBI M BUAbI Y4eOHOH padoThI

Buj yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaAMMBbI JUCHUNIIMHBI 423

B T.4

OcHoBHOe coaep:kaHue 2173

B T.4..

TEOPETUUYECKOE 00yUCHHE 191

MPAKTHYECKUE 3aHATUSA 80

CamocrosiTesibHas padoTa 150

IIpomexyTouHas aTTecTANMA

1 cemecmp — oughghepenyuposannvlii 3auem 2

2 cemecmp - IK3aMeH
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2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCIUILINHBI

HaumeHoBaHHe Pa3/1esioB U TeM Conep:xanue y4e0HOTo MaTepualia (OCHOBHOE U MPO(ecCHOHATBHO- O6bem | DopMupyeMble
OpPHEHTHPOBAHHOE), 1a00pPaTOPHbIE M MPAKTHYECKUE 3aHATHSI, MPUKJIAJTHON MOYJIb | YAacOB | KOMIIETEeHIHH
(mpu HAJIMYKH)
OcHOBHOE coepxKaHue
Pasjen 1. [loBTopenue kypca 28
MaTeMaTHKAa OCHOBHOM
HIKOJIbI
Tema 1.1 Cooepiicanue yueono2o mamepuana
Ileas U 327241 MaTeMaTHKH | ba3oBble 3HAHUSA U YMEHUS 110 MATEMATUKE B IPO(ECCHOHAILHOM U B IOBCEAHEBHOM
NPH OCBOCHNH NEeSTeTLHOCTH.
CHEeNHAIBLHOCTH 2
Tema 1.2 Cooeporcanue yueonHozo mamepuana
Yuciia 1 BHIYUCICHUS. JleicTBUS Ha/I MTOJIOKUTEIBHBIMU M OTPHUIIATEILHBIMU YKCIaMU, OOBIKHOBEHHBIMU U
Beipa:xenus u JNECATUYHBIMU APOOSIMH.
npeodpa3oBaHus JleiicTBus co cTeneHs MU, (OPMYITbI COKPAIIEHHOTO YMHOXKECHHS 2
Tema 1.3 IpodeccHonanbLHO-0PHEHTHPOBAHHOE CONEP/KAHMeE (CogepKaHNe NPUKIATHOIO MOLYJIsI) OK 01.,0K 02.,
I'eomeTpusi Ha IIOCKOCTH Ilpakmuueckoe 3anamue Ne 1 OK 03., OK 04.,
Bunb miockux Guryp u ux miomass. [IpakTuko-opueHTUpOBaHHBIE 337a4i B Kypce OK 05., OK 06.,
T€OMETPUH Ha TUIOCKOCTH 2 OK 07.
Tema 1.4 Cooepircanue yueobnozo mamepuana K 2.1.
IpoueHTHBIE BHIYHCIEHHS [TpocThie MPOIEHTHI, pa3Hbie CIOCOOBI UX BEIYUCIICHUS. CII0KHBIE MPOIEHTHI 2
Ilpaxmuueckoe 3anamue Ne2
[TporieHTHBIE BBRIUUCTICHUS 2
Tema 1.5 Cooepitcanue yueonozo mamepuana
YpaBHeHHsI H HEPABEHCTBA Jlunelinble, KBaipaTHbIE, APOOHO-TMHEWHBIC YPAaBHEHUS U HEPABCHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHUs 1 HEPABEHCTBA 2
Tema 1.6 Cooepircanue yueonozo mamepuana
Cucrembl ypaBHeHHIl U Crioco0b! pelieHns CUCTeM JIMHENHBIX ypaBHeHUH. [lonsaTne matpuna 2x2 u 3x3,
HEpPaBeHCTB onpenenuTens MaTpulbl. Meron ["aycca. CuCTEMBI HENTMHENHBIX YPABHEHUM.
CucreMbl HEpaBEHCTB 2
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Tema.l.7 Cooeporcanue yuednozo mamepuana
BxoaHo# KOHTPOJIb Boruncnenus u npeobpa3oBanus. YpaBHEHUsI U HEpaBeHCTBa. [ eomeTpus Ha 1
TTOCKOCTH
Koumponvnaa paboma Ne 1 1
CamocrosiTesibHAsi padoTa 00y4ar0InXcst
Pelenue 3aa4 1o u3y4eHHbIM TEMaM 10
[loaroroBka OTYETOB K MPAKTUUYECKUM 3aHATUSIM
Pasnean 2. [Ipsimblie u 28
IVIOCKOCTH B IPOCTPAHCTBE
Tema 2.1 Cooeporcanue yuednozo mamepuana
OCHOBHBbIE MOHATHUSA [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHUS (TOUYKA, IPsiMas, INIOCKOCTh,
cTepeoMeTPHH. npoctpancTBo). OCHOBHBIE aKCUOMBI cTepeomeTpun. [lepecekaromiuecs,
PacnoJio:keHne NpsAMbIX 1 IapajuieNIbHbIE U CKpeluBaronuecs npsamslie. [[puzHak u cBoricTa
II0CKOCTel CKpEIIUBarONIMXCcs MpsMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI. 2
Tema 2.2 Cooeporcanue yuednozo mamepuana
IHapa/uieJIbHOCTH NPSAMBIX, [TapannenbHble psiMast U II0cKocTh. Onpenenenue. [Ipuznak. CoiicTBa (c
NPSIMOIi M IJI0CKOCTH, nokazatenbcTBoM). [lapannensubie mnockoctu. Onpeaenenue. Ilpusnak. CoiicTBa
IJIOCKOCTEM (c nokazarenbcTBOM). TeTpasap u ero snemeHThl. [lapannenenunen u ero OK 01.. OK
31eMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX TPAHEN U TUArOHAJICH MapajliesIenuIe/a. 03. OK’ 04,
[MocTpoenue ceyenuii. Pemenne 3agauy. 4 éK 07, ’
Tema 2.3 Cooepotcanue yueonozo mamepuana
IlepnieHAUKYJJISIPHOCTH [lepnennukynspHeie npsimble. [lapanienbHbie NpsiMble, EPIEHIUKYIISIPHBIE K
NPSIMbIX, IPAMOM 1 IUIOCKOCTH. [I[pr3HaK NEpIEeHAUKYISIPHOCTH IPSAMOM U MIIOCKOCTH. [[0Ka3aTenbCTBO.
IJIOCKOCTH, IIOCKOCTeN [Tepnenaukynsap u HakioHHas. [lepnenaukynspHble maockocTy. [TpuzHak
MEPIIEHANKYIIPHOCTH TUIOCKOCTEN. JlokazaTenbcTBO. PaccTossHME B IPOCTPAHCTBE 2
Tema 2.4 Cooeporcanue yueonozo mamepuana
Teopema o Tpex Teopema 0 Tpex NEPHIEHIUKYISPaX. YTOI MEXAY MPIMOMN U IIJIOCKOCTBIO. YTOJI
neprneHauKyJasipax MEXTY IIIOCKOCTSIMU 4
Tema 2.5 IIpodeccnoHaNTbHO-OPUEHTUPOBAHHOE COlePIKAHUE (COAePKAHNE MPUKIATHOT0 MOTYJINA)
MapaieabHble, AxkcuoMmbl crepeoMeTpun. [lepneHauKyaapHOCTh TPSMON U TIIOCKOCTH,
neprneHIuKyJIsipHbIe, MapaJJIEIbHOCTh IBYX NPSIMBIX, HEPIIEHIAUKYISPHBIX MIIOCKOCTH,
MEPIIEHANKYIISPHOCTD TUIOCKOCTEN 4
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CKpelnBaoIue nNpsiMbie

Ilpakmuueckoe 3anamue Ne 4,5
[NTapannensHble, NEpIECHIANKYIIPHBIE, CKPEIIUBAIOIINE MPSIMbIE

Tema 2.6 Cooeporcanue yueonozo mamepuana 1
Pemenne 3axay. IpsiMble u Pacnonoxenue npsiMbIX U MJIOCKOCTEN B MIPOCTpaHCTBE. llepnenanKyasipHOCTD U
IJIOCKOCTH B IPOCTPAHCTBE | APAJUICIBHOCTD NPSAMBIX M INIOCKOCTEH. CKPEIMBAOIIMECS NIPSIMBIC
Konmponvnaa paboma No2 1
CamocTosiTesibHAsi padoTa 00y4ar0IMXCst
Pemenne 3ana4 no n3y4eHHbIM TEMaM 10
[ToaroToBKa OTYETOB K MPAKTUYECKUM 3aHATUSIM
Pasnen 3. Koopannatsl n 24
BEKTOPbI
Tema 3.1 Cooepiicanue yueono2o mamepuana
JlekapToBbI KOOPIMHATHI B JlexapToBbI KOOPJIMHATHI B ITpocTpaHcTBe. [Ipocreiinine 3a1aun B KOOpAUHATAX.
npocrpancrse. Paccrosinue Paccrosnue mexay 1ByMs TOYKaMH, KOOPAMHATHI CEPEIMHBI OTpE3Ka
MEK1Y ABYMSl TOUKAMH.
Koopannatsl cepequHbI
oTpe3Ka 2
Tema 3.2 Cooeporcanue yuednozo mamepuana
BekTopsl B npocTpaHcTBe. Bexkrops! B npocTpancTBe. Cli0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA OK 01., OK
VYroJ1 MesKI1y BEeKTOpaMH. Ha yncio. Kommianapueie BeKTopbl. CKaJIsipHOE NMPOU3BEICHUE BEKTOPOB. 02., 0K 03.,
CkaJisipHOe Ipou3BeAeHNe PasnoxeHne BekTopa no TpeM HEKOMIUIAHAPHBIM BeKTopam. KoopanHaTel BEKTOpa, OK 04., OK 05.
BEKTOPOB CKaJIIPHOE MIPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXAY BEKTOPAMHU, YIOJl K 2.1.
MEX1Y MPAMOM U IJIOCKOCTBIO, YTOJI MEXAY MIIOCKOCTAMU. Y PaBHEHUE IIOCKOCTH.
I'eomeTpuueckuii CMbICH ONpeAeTUTENs 2X2 4
Tema 3.3 IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKJIATHOTO MOIYJINA)
IIpakTHKo- Ilpakmuueckoe 3anamue Ne 6
OpPHEHTHPOBAHHBIE 321a4H KoopannartHas miockocTs. Beruncienue paccTOssHUN Ha INIOCKOCTH.
HA KOOPAMHATHOM Ilpakmuueckoe 3anamue Ne 7
ILIOCKOCTH Brruncnenue mmomanen Ha miockoctu. KommuyecTBeHHbIE pacyeThl 4
Tema 3.4 Cooeporcanue yueonozo mamepuana
JlekapToOBbI KOOPJIMHATHI B MPOCTpaHCTBE. BekTophl B pocTpancTe. CrnoxkeHue u 1
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Pemienmne 3agau.
KoopauHatbl 1 BEeKTOPHI

BBIYUTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOPA HA 4K ciio. KoMIiaHapHbIe BEKTOPBL.
CkanspHoe npousBeieHue BEKTOpOB. Pa3nokeHne BeKkTopa no TpeM
HEKOMIUTaHApHBIM BekTOpaM. [Ipocreiimue 3agaun B koopauHaTtax. KoopanHaTsl
BEKTOpA, PACCTOSIHUE MEXIAY TOUKAMH, KOOPANHATHI CEPEIUHBI OTPE3Ka, CKAIAPHOE
MPOU3BEICHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXIY BEKTOPaMU, YroJl MEXIY
IPsIMOI M TUIOCKOCTBIO, YTOJI MEXKY INIOCKOCTSIMU

Koumponvnasn paooma Ne 3 1
CamocrosiTesibHasi padoTa o0y4yaromuxcs
Pelenune 3aa4 1o u3y4yeHHbIM TEMaM 12
[ToaroToBKa OTYETOB K MPAKTUYECKUM 3aHATUSIM
Paspnen 4. OcHOBBI 54
TPUTOHOMETPHH.
Tpuronomerpuyeckue
GyHKuun
Tema 4.1 Cooepircanue yuebnozo mamepuana
TpuroHomerpuyecKue Panuannas mepa yrna. IloBopoT Touku BOKpYyT Hauajia koopauHat. OnpeneneHue
(YHKIHH IPOHU3BOJILHOIO CHUHYyCa, KOCUHYCa, TAHT€HCAa 1 KOTaHTeHCca. 3HaKu CUHYyCa, KOCUHYyCa, TAHT€HCA U
yria, unciaa. Paguannas u KOTaHI'€HCa [0 YeTBEPTSAM. 3aBUCUMOCTb MEXI1Y CUHYCOM, KOCUHYCOM, TAHT€HCOM U OK 01.. OK
rpajycHasi Mepa yrjia KOTAHT€HCOM OJIHOTO M TOTO K€ yTIJia 4 0 012 03
Tema 4.2 Cooepircanue yueonozo mamepuana OIZ 04 OIZ
OcHoOBHBIE Tpuronomerpudeckue ToxaecTBa. CHHYC, KOCUHYC, TAHTE€HC U KOTAHTEHC YTJIOB & 05 OIE 06
TPUTOHOMETPUYECKHE U — o . PopmyIibl IPUBEACHUS (’)K 07, ”
TOXKAECTBA. DOPMY.JIBI K 2.1,
NpUBeIeHUA 4
Tema 4.3 Cooepircanue yuebnozo mamepuana
CuHyc, KOCHHYC, TAHT€HC CyMMma 1 pa3HocTh cHYcOB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC ¥ KOCUHYC
CYMMBI M Pa3HOCTH JABYX aBorHOTrO yria. @opmyssl moJOBHHHOTO yriia. [IpeoOpa3oBanne cyMMBI
yriioB. CHHYC H KOCHHYC TPUTOHOMETPUYECKUX (DYHKITUI B TPOU3BEACHUE U TIPOU3BEJICHNE B CYMMY.
ABOWHOTO yrya. ®opmyabl BripaskeHne TpUroHOMETPUIECKUX (DYHKIIMIA Yepe3 TAHTeHC TTOJIOBUHHOTO
MOJIOBHHHOIO yrjia aprymenrta. [Ipeobpa3oBanue MpoCTEUIINX TPUTOHOMETPHUUYECKHUX BBIPAKEHUN 6
Tema 4.4 Cooepircanue yueonozo mamepuana 2
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DyHKUMH, UX CBOMCTBA.
Cnoco0b1 3a1aHMs PYHKIMHU

OO6nacTp onpeaeneHusl © MHOKECTBO 3HaYeHUH QyHKIMi. YETHOCTD, HEUETHOCTH,
nepuoaudHOCTh QyHKIuH. CriocoOs! 3a1aHus QyHKITHI

Tema 4.5

Cooepotcanue yueonozo mamepuana

Tpuronomerpuyeckune O6nacTp onpesesieHrs U MHOXKECTBO 3HAYEHU N TPUTOHOMETPUUECKHUX (DYHKIIUH.
(pYHKIHMH, HX CBOICTBA U YETHOCTH, HEUETHOCTD, IEPUOUIHOCTD TPUTOHOMETPUYECKUX (pyHKIMiL. CBolicTBa
rpagpuxku U rpaduku QyHKIUNA Y =COSX, y =sinx, y =1gx, Yy =ctgx

Tema 4.6 Cooepiicanue yuebno2o mamepuana

IIpeo6pasosanue rpadukos | CKaTve M pacTsHKEHUE rpa@UKOB TPHTOHOMETPHIECKUX (DYHKIMIA.
TPUITOHOMETPUYECKUX Ilpakmuueckoe 3anamue Ne 8

GyHKumi [IpeoGpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKITHIA

Tema 4.7 Onucauue IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAepPKAHNE NPUKJIATHOTO MOAYJINA)
MPOM3BOACTBEHHBIX IlIpakmuueckoe 3anamue Ne 9, 10

NPOLECCOB € MOMOIIbIO
rpaduxoB pyHKUMI

Hcnonb3oBaHre CBOWCTB TPUTOHOMETPUYECKUX (PYHKIIHI B MPOdeCCHOHATBHBIX
3aayax

Tema 4.8 Cooeporcanue yueoHozo mamepuana

OOpartHbIe OO0patHble TpuronoMerpuyeckue Gpynknuu. Mx cBolictBa u rpaduku
TPUTOHOMETPHYECKHUE

byHkumn

Tema 4.9 Cooeporcanue yueoHozo mamepuana

TpuroHomerpudeckue YpaBHeHHe COSX =a. YpaBHeHHE Sin X =a. YpaBHeHHe tgx = a, ctgx = a. Pemenne

YPaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUUECKUX ypaBHEHUU TUMOB: [IpocTeiime TpuroHomeTpuyecKue
YpaBHEHUS, CBOASIIMECS K KBAJIPATHBIM, PEIIAEMbIE Pa3/ICICHUEM Ha MHOKUTEIH,
OIHOPOJIHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeoGpazoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA

Tema 4.10 Cooepiicanue yueono2o mamepuana

Cucrembl CucreMbl MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM
TPUTOHOMETPHUYECKHUX

ypPaBHEeHHU

Tema 4.11 Cooepircanue yueonozo mamepuana

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BhIpakeHUH. Perienue
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Penrenne 3agau. OCHOBBI

TPUTOHOMETPUYECKUX YPABHEHHUN U HEPABEHCTB, B TOM YHCJIE C UCIIOJIb30BaHUEM

TPUTOHOMETPHUH. CBOWCTB ()yHKIIMH.

Tpuronomerpuieckue Koumponvnasa paoboma Ne 4 1

GyHKuun

CamocTosiTesibHAsE padoTa 00y4ar0IMnXcst

Pemenue 3a1a4 o U3y4eHHbIM TEMaM 18

[ToaroToBKa OTYETOB K MPAKTUYECKUM 3aHATUSIM

Pa3nen S. 16

KoMmmuiekcHbie ynciaa

Tema 5.1 Cooeporcanue yuednozo mamepuana

KoMiuiekcHbIe YHucIa [TonsiTue komIuiekcHOro unciua. ConpsiKeHHbIE KOMILJIEKCHBIE YMCIIa, MOIYIIb U OK 02.. OK
apryMeHT KOMILUIEKCHOTO yrcia. dopma 3amucu KOMIIEKCHOTO Ynciia 03. OK’ 04
(reomeTpuyecKas, TPUrOHOMETpUYECKas, anredbpandeckas). ApudpmeTuueckue C’)K 07 ’
NENCTBUSI C KOMIUIEKCHBIMU YUCIaMU 4 '

Tema 5.2 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEePKAHNE NPUKJIATHOTO MOAYJINA)

Ipumenenne KoMmiLiekcubix | IIpakmuueckoe 3anamue Ne 12, 13

ynces Brinosanenue pacueToB ¢ MOMOIIBI0 KOMIUIEKCHBIX uncell. Mcnonp3oBanue
KOMIUIEKCHBIX YHCel B Po(ecCHOHANBHBIX 3aauax 2

CamocrosiTesibHAsA padoTa 00y4aOIUXCH

Pemenne 3a1a4 1o u3y4eHHbIM TEMaM 10

[ToaroroBka 0T4ETOB K MPAKTUYECKUM 3aHATUSIM

Pasnen 6. [IponzBoanasn 49

(pyHK1 UM, ee IPUMEHEHHE

Tema 6.1 Cooepotcanue yueonozo mamepuana OK 01.. OK

IMonsiTHE MPOU3BOTHOIM. OrnpezeneHre YucIOBOM MOCIIEI0BATEIBHOCTH U CITOCOO0BI ee 3a1anus. CBoiicTBa 02 012 03

®opMyJIbl U IPABHIIA YHUCJIOBBIX TIOCNIeIoBaTeNbHOCTEN. OnpeieneHue mpejesa mociae10BaTeIbHOCTH. OIE 04 OIE

g depeHIMPOBAHUA Brruncnenue npenenos nocienoBatenbHocTel. [Ipenen GyHkimm Ha 05 OIE 06
6eckoneunoctu. [Ipenen ¢pynkun B Touke. [lpupamenue aprymenra. [pupamenue 6K 07 ’
dbyHkuuy. 3aga4u, TPUBOASIINE K TOHATHIO MPOU3BOAHON. OnipeaeneHue ’
IIPOM3BOIHOMN. AJITOPUTM OTBICKAHUS TPOU3BOIHOMN 2

Tema 6.2 Cooepotcanue yueonozo mamepuana

IIpousBoaHbIE CyMMBI, ®opmynsl nupdepernunposanus. [IpaBuna nuddepeHunpoBanus 4




Pa3HOCTH, IPOU3BEIEeHMS,
YacTHOTO

Tema 6.3

IIpousBoanbie
TPUTOHOMETPHYECKHX
¢pynxuuii. IIpousBoanas
CJIOKHOM PYyHKIIMU

Cooepotcanue yueonozo mamepuana

Omnpenenenue ciaoxHol GyHKIMU. [Ipon3BoAHAS TPUTOHOMETPHUUECKUX (PYHKIIUM.
[IpousBoaHas CI0KHON QYyHKIUU

Tema 6.4

ITonsiTHE HEMPEPBLIBHOCTH
Gynkuuu. Meron
HHTEPBAJIOB

Cooeprcanue yueonozo mamepuana

[Tonsarue HenpepbiBHOCTH (yHKIMU. CBOMcTBa HENpepbIBHOCTH (pyHKIMU. CBSA3b
MEX Ay HENPEPBIBHOCTHIO U TU(DPepeHInpyeMOCThI0 (DYHKIIMU B TOUKE. AITOPUTM
peleHns] HepaBeHCTB METO/I0M UHTEPBAJIOB

Tema 6.5
I'eomeTpuuyeckuii u
(pusrueckuid CMbICI
NPOM3BOAHOMI

Cooepotcanue yueonozo mamepuana

I'eomeTpuueckuit CMBICT MPOU3BOAHON (DYHKITUN — YTIIOBOW KOAPDHUITUEHT
KacaTeJlbHOU K Tpaduky GyHKIIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K Tpaduky
GyHKIIMU. AJITOPUTM COCTaBIICHUS YPaBHEHHsI KacaTeIbHON K Tpadpuky QyHKIMH

y=f(x)

Tema 6.6

Du3nvYecKnii CMbICJI
NMPOU3BOJAHON B
npogdeccuoHAJIbHBIX 32/1a49aX

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEePKAHNE NPUKJIATHOTO MOAYJINA)

Ilpaxmuueckoe 3anamue Ne 14
Ouznyeckuil (MEXaHUYECKUI) CMBICT POU3BOJHOM — MTHOBEHHAsI CKOPOCTD B

MoMeHT BpemenH t: v = S'(t)

Tema 6.7
MOHOTOHHOCTH PyHKUMH.
Touku 3kcTpemMyma

Cooepotcanue yueonozo mamepuana

Bo3spacrtanus u yopiBaHUS GYHKIIUU, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS

(G yHKIHMM 3HAKy MPOU3BOAHON. [ToHATHE MPOU3BOIHON BBICIIETO MOPSIKA,
COOTBETCTBUE 3HAaKa BTOPOU MPOU3BOJAHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha
oTpe3ke. 3a7auu Ha MAKCUMyM U MUHUMYM. [IOoHsATHE acHMOTOTHI, CIOCOOBI UX
orpeneneHus. AJITOPUTM UCCIIEe0BaHNS (DYHKIIUN U TOCTPOEHUS ee rpaduka ¢
MOMOIIBIO TPOU3BOAHOM. JIpoOHO-NTMHENHas QyHKIUS

Tema 6.8
HccaenoBanue pyHkuuu u
MOCTpOoeHHe rpapuKoB

Cooeporcanue yuedonozo mamepuana

UccnenoBanue GyHKIMKM HA MOHOTOHHOCTh M TIOCTPOEHUE IpapuKoB

Tema 6.9

Cooepotcanue yueonozo mamepuana
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Haunboabinee 1 HanMeHbLIEE
3HaYeHue QyHKINH

Haxoxnenne HanOoIbIIero 1 HAMMEHBIIETO 3HAYeHUS PYHKIUH, ITOCTPOCHUE
rpa)KOB MHOTOUYJICHOB C MCIOJIb30BAHUEM alllapaTa MaTeMaTUYeCKOro aHaIn3a

JuddepennupoBannblii 3auet (1 cemectp) 2
Tema 6.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CodepKaAHNEe NPUKJIATHOTO MOAYJINA)
Haxo:kaenue onTuMaibHoro | Haubonblee M HanMeHblIee 3HaYEHUE QyHKIMN 2
pe3yJbTaTa ¢ MOMOIIbIO Ilpakmuueckoe 3anamue Ne 15, 16 2
NpOM3BOIHOIN B HaxoxneHne onTuMaibHOrO pe3yJibTaTa ¢ IOMOUIBIO IPOU3BOIHON B MPAKTUYECKUX 2
NMPAKTHYECKHUX 3a/1a4axX 3ama4dax
Tema 6.11 Cooepoicanue yueonozo mamepuana
Pemenne 3aiau. dopmynsl u ipaBuia quddepentmpoBanus. MccnenoBanue GyHKINHA ¢ TOMOIIBIO 1
IpousBoaHas GyHKIHH, €€ npou3BoiHOI. Hanbounbliee n HanMeHblIee 3HaueHue (yHKIUN
NpUMeHeHHne Koumponvnaa paboma Ne 5 1
CamocrosiTeibHAA padoTa 00y4aOIIMXCH
Pemienue 3a1a4 1o n3y4eHHBIM TEMaM 12
IToaroroBka 0T4€TOB K MPAKTUYECKUM 3aHATUSIM
Pa3znesn 7. MHOTOrpaHHUKH U 60
TeJia BpallleHUus
Tema 7.1 Cooepircanue yuebnozo mamepuana
Bepumiunbl, pedpa, rpanu [Tonsitne MHOTOrpaHHMKa. Ero snemMeHTsl: BepuinHbl, pedpa, rpanu. /uaroHans.
MHOTOTrPAHHHKA Ceuenue. Brimykiible ¥ HEBBITYKIIbIE MHOTOTPAaHHUKH 2 OK 01.. OK
Tema 7.2 Cooepircanue yueobnozo mamepuana 0 OIE 03
Ilpusma, ee cocrasiasiiomme, | Ilonarue npusmel. Ee ocHoBanus u 60koBbIe rpanu. Beicota mpusmel. Ilpsamas u OIZ 04 OIE
ceuenue. [Ilpamas u HakJioHHas npusma. [IpaBunbsHas npusma. Ee ceuenne 05 OIZ 06
NpaBUWJIbLHASA MPU3MBI 2 (’)K 07 C
Tema 7.3. Cooeporcanue yuednozo mamepuana K 2 1'
[Hapanaeaenunen, Kyo. [Tapannenenunen, cBoiicTBa NPsIMOYTOJILHOTO Napajuienenumnena, kyo. Ceuenue o
Ceuenue Kkyo0a, Ky0a, mapauienenumnesa
napaJuiejienumnena 2
Tema 7.4 Cooepircanue yuebnozo mamepuana
IMMupamuaa, ee [Mupamuna u ee anementsl. Ceuenue nupamusl. [IpaBuibHas nupamuaa. 2
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COCTABJISIIONIHE, CCYCHME.
IIpaBuiabHass nupamMuaa.
YcedyeHnHass mupaMuaa

YceuenHnas nupamuia

Tema 7.5

bokoBas u moiHas
MOBEPXHOCTH NMPU3MBI,
NUPaMUIbI

Cooeprcanue yuedonozo mamepuana

[1nomaas OOKOBOI U MONTHON NOBEPXHOCTH MPU3MBI, TUPAMUIbI

Tema 7.6

CummeTpus B KyOe,
napaJiJelienumnese, npusme,
nupamuje

Cooeprcanue yueonozo mamepuana

CI/IMMeTpI/IH OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH. CI/IMMCTpI/I}I B KY6C,
nmapajuiCaenuncac, mpu3Me, mupaMmmuac

Tema 7.7
IIpumepsl cumMMeTpuil B
npodeccuu

IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COlePKAHME (COdepKaHue MPUKIATHOT0 MOAYJIA)

CumMeTpusi B IpUPOJIC, APXUTEKTYpPE, TEXHUKE, B OBITY

IlIpakmuueckoe 3anamue Ne 17, 18
Cummetpus B mpodeccun

Tema 7.8 Cooeporcanue yueonozo mamepuana

IIpaBuiIbHBbIE [TonsiTHE MpaBUIBHOTO MHOTOIpaHHUKA. CBOIICTBA MPAaBUJIBHBIX MHOTOIPAHHUKOB
MHOTOIPAHHMKH, HX

CBOJiCTBA

Tema 7.9 Cooepircanue yuebnozo mamepuana

uaunap, ero
cocrapjsonue. Ceuenue
HUJIMHIPA

Hunuaap u ero snemenThl. CeueHue MWIMHIpa (MapajjieIbHOe OCHOBAHUIO M OCH).

PazBepTka nununapa

Tema 7.10
Konyc, ero cocrasisironue.
CeuyeHne KoHyca

Cooepotcanue yueonozo mamepuana

Konyc u ero snementsl. CeueHnue KoHyca (MapauieibHOe OCHOBAaHUIO U
MPOXOsIIee Yepe3 BEPIINHY), KOHUUECKHe ceueHus. Pa3BepTka nuiaInHIpa

Tema 7.11
Yceyennbiil KoHyc. CeueHue
YCE€YEHHOI0 KOHYCa

Cooeporcanue yueonozo mamepuana

Yceuennsiit koHyc. Ero oOpa3zyromias u BeicoTa. CedeHrne yCeueHHOTO KOHYca

Tema 7.12
IIlap u cepa, ux ceyeHus

Cooeporcanue yuednozo mamepuana

ap u cepa. Bzanmuoe pacnonoxenue chepsl u miockocty. CeueHue mapa,
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cdepsl

Tema 7.13
IlousiTHe 00 00HLEMeE Tes1A.
OTtHonleHue 00LEMOB

Cooepicanue yuedonozo mamepuana

[TonsiTue 06 o0beMe Tena. O6beM Kyda U MPSIMOYTOJIBHOTO Mapalijieenunesaa.
O0wem npusmebl 1 wHHApa. OTHOIIEHHE 00HEMOB TOJOOHBIX TEI.

MOJXOOHBIX TeJI ['eomeTpuueckuii CMBICH ONPEAEIUTEINS 3-TO MOPSAIKa 2
Tema 7.14 Cooeporcanue yuednozo mamepuana
O0beMbl M ILTOLIAIH O6bembl mupamMuabl U Konyca. O0bem mmapa. [lnomaan noBepxHocTel Ten 2
MOBEPXHOCTEH TeJl Ilpakmuueckoe 3anamue Ne 19
[1nomany moBepxHOCTEN MHOTOIPAHHUKOB U TEJ BpaIlleHUs 2
Ilpakmuueckoe 3anamue Ne 20
OOBeMBbI MHOTOTPAHHUKOB U TEJ1 BpaIllcHUS 2
Tema 7.16 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAepPKAHNE NPUKJIATHOTO MOAYJINA)
I'eoMeTpHUeCKHE Ilpakmuueckoe 3anamue Ne 21, 22
KOMOMHAIIMH HA MPAKTHKE Hcnonp3oBanne koMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAIICHUS B IPAKTUKO-
OPUEHTHUPOBOYHBIX 3a/1a4ax 4
Tema 7.17 Cooepoicanue yuednozo mamepuana
Pemenue 3agau. OO6beMbl U IUIOIIAU TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpaIlCHUS 1
MHOrOrpaHHUKHY 4 TeJjia Koumponvnaa paboma Ne 6 1
BpallleHUusl
CamocrosiTesibHAsA padoTa 00y4aOIIMXCH
Pemenne 3a1a4 1o u3y4eHHbIM TEMaM 20
[ToaroroBka 0T4€TOB K MPAKTUYECKUM 3aHATUSIM
Pa3znen 8. IlepBooOpa3nas 22
(pyHK1UH, ee IPUMEHEHHE
Tema 8.1 Cooepotcanue yueonozo mamepuana (%K (())1K’ (%K
IlepBooOpa3nas pyHKumm. 3ajaya 0 BOCCTAHOBJICHUH 3aKOHA ABUKEHUS 110 U3BECTHOM cKopocTH. [loHsiTHE 012 04 OIZ
IIpaBuiia HaxXoXKIeHUS uHTerpupoBanus. O3HAKOMIJICHHE C TIOHATHEM MHTETpalia U IepBOOOpa3HOM U ee 05 OIE 06
NnepBoOOPa3HbIX MIPOU3BOIHOM, BEIYMCIICHHE TTEPBOOOPA3HOM IS TaHHOH GyHKIMHU. Tabmuia 6K 07 ’
dbopMyIT 1S HAXOXKIEHUS NTepBOOOPa3HbIX. M3ydeHne mpaBuia BEIYUCICHUS '
nepBooOpa3HOM 2
Tema 8.2 Cooepircanue yueonozo mamepuana 2

32




I[liomaas KPUBOJIUHEHHOM
Tpaneuuu. Dopmyia
HbroTrona-Jleiionuna

3anauu, TpUBOASIINE K MOHATUIO ONPEIETIEHHOTO HHTErpalia — O BRIUUCICHUN
IUIOIIAY KPUBOJMHEWHON Tpanenuuu, o nepemMenieHuu Touku. [lonstue
OIpe/IeNIEHHOr 0 MHTerpana. I'eomerprueckuii 1 GU3NUECKUI CMBICH ONPENEIEHHOTO
uHTerpana. ®opmyna HeroTona-JleiOHuia

Tema 8.3 Cooepiicanue yueono2o mamepuana
HeonpenesieHHbli U [TonsiTue HeonpeeIeHHOTO UHTErpaia
omnpeaeeHHbIH NHTErPaJIbl 2
Tema 8.4 Cooepircanue yuebnozo mamepuana
IousiTHe 00 onpeaeJJeHHOM ['eomeTprueckuii CMBICH ONPEICICHHOTO HHTETpalia
HHTerpaJje Kak njiomauu
KPHUBOJIMHEHHON Tpanmeuun 2
TeMma 8.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKJIATHOTO MOAYJINA)
OnpeaeaeHHbIii HHTerpag B | [ COMETPUYECKHUI CMBICI ONpeeNeHHOro nHTerpana. dopmyna HerotoHa-
JKM3HU Jleitbnuna. Pemenue 3a1a4 Ha MPUMEHEHUE MHTETrpalia sl BBIYUCICHUS
(bU3UYECKUX BEITUYUH U TIIOMAIeH
IlIpakmuueckoe 3anamue Ne 23, 24
OnpeneneHHbIN HHTErpal Ipyu peIIeHUN MPUKIAIHBIX 3a/1a4 4
TeMma 8.6 Cooepotcanue yueonozo mamepuana
Pemenue 3aau. ITepBooOpa3nas pyukiuu. [IpaBuna HaxoxaeHHUs IepBoOOpa3HbIX. Ee mpuMmeHeHne 1
IlepBooOpa3nas pyuxkuum, ee | Konmpoavnaa paboma Ne 7 1
NpUMeHeHHne
CamocrosiTesibHAs padoTa 00y4aIMXCH
Pemenue 3a1a4 no u3y4yeHHbIM TEMaM 8
[ToaroroBka 0T4€TOB K MPAKTUYECKUM 3aHATUSIM
Pa3znen 9. 22 |OKO0I., 0K 02.,
CTeneHu u KOPpHU. OK 03., OK 04.,
Crenennasi pyHKums OK 05., OK 07.
Tema 9.1 Cooeporcanue yuednozo mamepuana
Crenennasi pynkuusi, ee TloHsATHE KOPHS N-0ii CTENEH! U3 JAeiCTBUTEIBHOrO uncia. dyrkiuu y = ¥/X ux
CBOICTB2 cBoiicTBa u rpaduku. CBoWCcTBa KOPHS N-0i CTENEeHU 2
Tema 9.2 Cooeporcanue yuednozo mamepuana 4
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IIpeoOpa3oBanue
BbIPAKEHUH ¢ KOPHAMHU N-0H
CTENeHH

[IpeoOpazoBaHne HpparMOHATBLHBIX BEIPAKEHUN

Tema 9.3
CBoiicTBa CTENEHHU €
PALMOHAJIBHBIM U

Cooeprcanue yuedonozo mamepuana

[ToHsiTHE CTENEHN C JIFOOBIM PALlMOHATBHBIM MOKa3areneM. CTeneHHble PYHKIIIH,
UX CBOMCTBa U rpaQuKu

e CTBUTEIbLHBIM
NOKa3aTeJIsIMH 2
Tema 9.4 Cooepiicanue yueono2o mamepuana
Pemenne HppanHoOHANLHLIX | PABHOCUIEHOCTL MPPALMOHAILHEIX YPABHEHUN M HEPABEHCTB. MeToIbl uX
YPABHEHMI U HEPABEHCTB penienus. Pemenue nppanuoHaabHbIX YpaBHEHHUN U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenmne uppaioHanbHbIX YpaBHEHU U HEPABEHCTB 2
Tema 9.5 Cooepircanue yuebnozo mamepuana
CTeneHu M KOPHH. Onpenenenue crenHoit pyHkimu. Mcnonap3oBaHne ee CBOMCTB MPU PEIICHUU 1
Crenennast yHkumus YPAaBHEHHUW U HEPABEHCTB
Koumponvnaa paboma Ne 8 1
CamocrosiTesibHAsA padoTa 00y4aOIUXCH
Pemenue 3a1a4 no u3y4eHHbIM TEMaM 8
ITonroToBKa OTYETOB K MPAKTUYECKUM 3aHITUIM
Pa3nea 10. 18
IokazaTenbHast QyHKIMSA
Tema 10.1 Cooeporcanue yuednozo mamepuana
IMokasarenbHas pynknus, ee | CTENEHb ¢ IPOM3BOJILHBIM JEHCTBUTENLHBIM IT0Ka3aTeneM. Onpenenenue OK 01.. OK 02
CBOlicTBA MOKa3aTeIbHON (PYHKITNH, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C TPUMEHEHUEM OK 0 3” OK 0 4"
nokaszaTenbHON (pyHKIUH. Penenne noka3aTelbHbIX YpaBHEHUN (yHKIIMOHAIBHO- OK 0 5" OK 07"
rpaduuecKuM METO0M 2 iy '
Tema 10.2 Cooeporcanue yueonozo mamepuana HK2.1.

Pemienue nokasareabHbIX
YPaBHEHHMI M HEPABEHCTB

Pemrenne nokasarenbHbIX YpaBHEHUN METOAOM YpaBHUBAHUS ITOKA3aTENEH,
METOJOM HOBOM MepeMeHHOU, PyHKIIMOHATBHO-TpaduueckuM MeTofoM. Perenue
IIOKa3aTEJIbHBIX HEPABEHCTB
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Ilpakmuueckoe 3anamue Ne 26, 27

Pemienne noka3arenbHbIX YPAaBHEHUN U HEPABEHCTB 4
Tema 10.3 Cooepiicanue yueono2o mamepuana
Cucrembl noka3zaTeabHbIX Pemienne cucrem nokasaTesbHbIX YpaBHEHUI
ypaBHeHHUii 2
Tema 10.4 Cooepircanue yuebnozo mamepuana
Pemenne 3amau. Pemrenne nokasarenbHbIX YPaBHEHUN METOAOM YpaBHHUBAHUSA ITOKA3aTEIEN U 1
IMoka3aTeabHas GyHKIUS METOJI0M BBEJICHUS HOBOW MEpEMEHHOM. PellleHne nokazarenbHbIX HEPABEHCTB
Koumponvnaa paboma Ne 9 1
CamocrosiTebHAsA padoTa 00y4Yar0LIMXCH
Pemienue 3a1a4 1o n3y4eHHbIM TEMaM 8
[ToaroToBKa OTYETOB K MPAKTUYECKUM 3aHATUSIM
Paznen 11. Jlorapudgmsi. 32
Jlorapupmuveckas
pyHKuus
Tema 11.1 Cooepiicanue yueono2o0 mamepuana
Jlorapugm gucaa. Jlorapudm uncna. JlecATUYHBIN U HATYPAIbHBIN JIOTapU(PMBbI, YUCIIO €
JdecAaTnuHbIi 1
HATypaJbHBbIN JIorapudmel,
YHCJII0 € 2 OK 01.,0K 02.,
Tema 11.2 Cooeporcanue yueonozo mamepuana OK 03., 0K 04.,
CaoiicTBa Jorapudmos. CaoiicTBa norapudmon. Oneparus J0rapupMUpOBaHUsL. OK 05., OK 07.
Omnepanus
Jorapu(pMmupoBaHus 4 [IK 2.1.
Tema 11.3 Cooepircanue yueonozo mamepuana
Jlorapumuyeckast Jlorapudmuueckas GyHKIUS U ee CBOMcTBa 2
(pyHKuus, ee CBOMCTBA
Tema 11.4 Cooepircanue yueobnozo mamepuana
Pemenue gorapupmuyeckux | [lonsarue norapudmudeckoro ypapaenus. Onepanus noreHUMpoBanus. Tpu
YpaBHEHHIT H HEPABEHCTB OCHOBHBIX METO/1a PEIICHUS TOTapU(PMUUECKUX YpaBHEHUI: (PYHKIIMOHABHO-
rpadu4ecKuii, METO] MOTEHIIMPOBAHHUS, METO BBEICHUSI HOBOM MEPEMEHHOM. 4
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Jlorapudmudeckne HEPaBEHCTBA

Ilpakmuueckoe 3anamue Ne 28

Pemenue norapupMuyeckux ypaBHEHUN U HEPABEHCTB 2
Tema 11.5 Cooepoicanue yueonozo mamepuana
CucreMbl JJorapupmMudeckux | AJTOPUTM PENIEHUs CUCTEMbI ypaBHEHUH. PaBHOCHMIIBHOCTE JIorapuMuIecKux
YPaBHEeHHU YPaBHEHU U HEPABEHCTB 2
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlepPKaAHUe (CodepKaHue MPUKJIATHOT0 MOAYJIA)
Jlorapu¢msbl B npupoae u Ilpakmuueckoe 3anamue Ne 29, 30
TeXHHKe [Tpumenenwne norapudma. Jlorapupmuueckas crimpaib B mpupoje. Ee
MaTeMaTUYE€CKHUE CBOMCTBA 4
Tema 11.7 Cooepircanue yueonozo mamepuana
Pemenns 3agauv. Jlorapudmuueckas pyHkuus. Pemenne npoctedmux gorapupmMuyecKux ypaBHEHUI 1
Jlorapudgmsl. Koumponvnaa paboma Ne 10 1
Jlorapupmuveckas pyHkums
CamocrosiTesibHAsA padoTa 00y4arOIIMXCs
Pemenue 3aa4 no u3y4yeHHbIM TEMaM 10
[ToaroroBka OTYETOB K MPAKTUYECKUM 3aHATUSIM
Paznen 12. 14
MHoxkecTBa. DJIeMEHThI
Teopuu rpagos
Tema 12.1 Cooeporcanue yuednozo mamepuana
MHoxecTBa [Tonsitue MmuoxkectBa. [logmMHokecTBO. Oniepaliu ¢ MHOKECTBaMU 2
Tema 12.2 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CoAepKaHUe MPUKJIATHOT0 MOIYJISA) OK 01.. OK 02
Onepauuu ¢ MHo:kecTBamu | [Ipakmuueckoe 3anamue Ne 31 OK 03" OK 04"
Omnepanus ¢ MHOXeCTBaMu. PelieHne npukiiagHbIx 3a1a4 2 ” ”
Tema 12.3 Cooepotcanue yueonozo mamepuana OK 05., OK 07.
I'padwr [Tonsitue rpada. Cesa3HbI rpad, 1epeBo, UK Tpad HA TIOCKOCTH 2
Ilpakmuueckan paboma Ne 32
Crioco6s1 3aganus rpados. 2
Tema 12.4 Cooeporcanue yuednozo mamepuana
Pemenue 3axa4. MuoxecrBa. | Onepanus ¢ MHOKecTBaMu. OnucaHne peaabHbIX CUTYallUi ¢ TOMOIIBI0 MHOKECTB. 1

[Ipumenenue rpadoB K pelIeHUIO 3a1a4
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I'padbl u uX npuMeHeHUe

Koumponvnasn paooma Ne 11

CamocrosiTesibHasi padoTa 00y4arOUuXcs
Pemenue 3a1a4 mo U3y4eHHbIM TEMaM

[ToaroroBka 0T4ETOB K MPAKTUYECKUM 3aHATUSIM 4
Paznen 13. 28
DJieMeHTbl KOMOMHATOPUKH,
CTATHUCTUKH U TEOPUH
BEPOATHOCTEM
Tema 13.1 Cooeporcanue yueonozo mamepuana 2
OCHOBHBIE TOHATHUSA [TepecTtanoBKM, pa3MENICHUS], COUECTAHUA.
KOMOMHATOPHUKH
Tema 13.2 Cooeporcanue yueonozo mamepuana 2
CoObITHE, BEPOSTHOCTH CoBMeCTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYyMMBI COOBITHIA.
coObITHs. Ci102KeHUE U YcnoBHas BEpOATHOCT. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHS. TeopeMbl
YMHOKEHHE BEPOSITHOCTENH BEPOSITHOCTH TIPOU3BEICHUS COOBITHIA.
Tema 13.3 IpodecconanbLHO-0PHEHTHPOBAHHOE COleP/KAHMeE (Coaep:KaHue IPUKIIATHOI0 MOLYJIsA) OK 01.,0K 02.,
BeposiTHOCTH B OTHOCHUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYUBOCTH. CTaTHCTHYECKOE OK 03., OK 04.,
npodecCHOHATLHBIX 3a7a4ax | ONPEICICHHE BEPOSITHOCTH. OrieHka BEpOSITHOCTH COOBITHUS OK 05., OK 07.
Ilpakmuueckoe 3anamue Ne 33, 34
BeposiTHOCTB B podheccHOHANBHBIX 3aa4ax
4
Tema 13.4 Cooeporcanue yueonozo mamepuana 2
JIucKpeTHAsA cJIydaiiHas Bunsl cnydaiinbix BenuunH. OnpeneneHne JUCKPETHON CIIy9allHOW BEJIMYHHBI.
BeJIMYHMHA, 3AKOH ee 3aKoH pacnpeaesieHus TUCKPETHOM CilydailHOU BennunHbl. Ee uncioBbie
pacnpeneaeHust XapaKTePUCTUKHU
Tema 13.5 Cooeporcanue yuednozo mamepuana 2

3agaum MaTeMaTH4YeCKO
CTATHCTUKH

Bapuanunonssiii psaa. [lonuron yactor u ructorpaMmma. CTaTUCTUYECKUE
XapaKTEepUCTUKHU psiaa HAOIIOJAEMBbIX TaHHBIX

Tema 13.6

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEePKAHNE MPUKIATHOTO MOIYJINA)

[lepBuuHas 06pabOTKa CTATUCTUYECKHUX JAaHHBIX. | paduueckoe ux mpencraBieHue.
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CocTaBJjenue TadJaun v
AMArpaMM Ha NPaKTHKe

HaXO)KI[eHI/IC CpCaAHUX XaPAKTCPUCTHK, H&6J’IIOI[8.CMBIX JaHHBbIX

Ilpakmuueckoe 3anamue Ne 35, 36
CocraBienue TabnuIl ¥ JUarpaMM Ipy peIeHUH MPUKIaJAHbIX 3a/1a4

4
Tema 13.7 Cooepircanue yueonozo mamepuana
Pemenue 3axa4. DiieMeHTbl | DJIEMEHTHI KOMOUHATOpUKHU. COOBITHE, BEPOSTHOCTH COOBITUS. CIIOXKEHUE U
KOMOMHATOPHUKH, YMHOEHHUE BEPOSTHOCTEN 1
CTATHUCTUKH U TEOPHH Konumponvnaa paboma Ne 12 1
BEPOSITHOCTEH
CamocrosiTebHAsA padoTa 00y4Yar0LIMXCH
Pemenue 3aga4 no u3y4yeHHBIM TEMaM 10
[ToaroroBka OTYETOB K MPAKTUYECKUM 3aHATUSIM
Paznen 14. 28
YpaBHeHUs] 1 HEPABEHCTBA
Tema 14.1 Cooeporcanue yuednozo mamepuana 2
PaBHOCHIILHOCTH YpaBHeHHit | PABHOCHMIIEHOCTE ypaBHEHMI U HEpaBeHCTB. Onpenenenus. OCHOBHEIE TEOPEMBI
1 HEPaBEHCTB. PaBHOCHIIBHBIX MTEpeX0jax B YpaBHEHUSIX U HepaBeHCTBaX. O0IIHMe MeTOIbI
OO0mme MmeToabI pelIeHust peleHusl ypaBHEHU: IEPexX0/1 OT paBeHCTBa (YHKIIUM K PAaBEHCTBY apryMEHTOB
JUISE MOHOTOHHBIX (DYHKIIUN, METOJT Pa3JIOKEHHUS HA MHOXKUTENH, METO]T BBEJICHUS
HOBOM MepeMeHHOM, QYHKIIMOHAIBHO-TpaduuecKkuii MeTo
Tema 14.2 Cooeporcanue yuedno2o mamepuana 2 OK 01., OK 02.,
I'paduyeckuii MmeToa OO01re METOIBI PEIICHUST HEPABEHCTB: TIEPEXO0] OT CPAaBHEHUS 3HAYCHUH (QYHKIIHHA K OK 03., OK 04.,
pelleHnsl ypaBHEHHIA, CPaBHEHMIO 3HaYEHUI apryMEeHTOB JJi1 MOHOTOHHBIX (DYHKLUNA, METO]T UHTEPBAJIOB, OK 05., OK 06.,
HEPABEHCTB (hyHKIMOHABHO-Tpaduyeckuii MeTo 1. [ padudecknii MeTo | peleHus ypaBHCHUN 1 OK 07.
HEPABEHCTB IIK 2.1.
Tema 14.3 Cooeporcanue yuednozo mamepuana 4
YpaBuenus u HepaBencra ¢ | Onpenenenue moayns. Packpeitue Monyns no onpenenenuro. [Ipocreiimmue
MOyJIeM ypaBHEHHUSI U HEPaBEHCTBA ¢ Mo yJieM. [I[puMeHeHne paBHOCUIIBHBIX MEPEX0/IOB B
OTpeIeTICHHBIX TUITaX YPaBHEHUN U HEPABEHCTB C MOIYJIEM
Tema 14.4 Cooepircanue yueonozo mamepuana 2

3HaKOMCTBO ¢ napameTpoM. [IpocTeiiine ypaBHEHHsI U HEPaBEHCTBA C apaMeTPOM
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YpaBHeHUs1 1 HEPABEHCTBA €

napamMerTpom
Tema 14.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAepPKAHNE NPUKJIATHOTO MOAYJIA)
CocTaBjieHHue U peuienue HpaRanecmle 3aHsaTHs Ne 37, 38, 39

HpO(l)eCCI/IOHaJ'IbHI)IX 3aaa4 ¢ Penienue TeKCTOBBIX 3a7a4 Hpoq)eCCHOHaHBHOFO COJACpKaHUA

NMOMOIILIO YPABHEHH i 6
Tema 14.6 IpakTnyeckoe 3ansatue Ne 40

Pemenue 3axay. YpaBHenusi | OOuirie MeTo bl pellieHUs] YpaBHEHUN. Y paBHEHMs U HEPABEHCTBA C MOJYJIEM U C

U HepaBeHCTBA napamMmeTpamu 2
CamocrosiTeJibHAs padoTa 00yYal0IUXCA 10
Pemenue 3a7a4 1o u3y4eHHBIM TEMaM

[TonroToBKa OTYETOB K MPAKTUUYSCKUM 3AHITHAM

Bcero: 423
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3. YcaoBusi peaau3zanuu NporpaMmmbl 001e00pa3oBaTeJbHO U CHUILTHHbI

3.1. [lins peajiu3alyiy NPOrpaMMbl JUCHUIIIHHBI J0JKHbI ObITH
NpeayCMOTPEHBI CJIeAyI0lUe crielualbHble MOMeIeHus :
Peanu3arus nporpaMmbl JUCHUILTUHBI TPeOyeT HAMHUKs yueOHOro KaOuHeTa
MaTEeMaTHKH.
O6GopynoBaHue yueOHOTO KaOMHeTa:
MI0CaI0YHBIC MECTa 0 KOJTMYECTBY 00YJarOIINXCS;
pabodee MecTo MPernoIaBaTels;
KOMIUIEKT Y4eOHO-HAIJISATHBIX TTOCOOMIA;
KOMIUIEKT 3JIEKTPOHHBIX BHIEOMATEPUATIOB;
3a/IaHusl 1711 KOHTPOJIBHBIX padoT;
n1po(heCcCHOHATIBHO OPUEHTUPOBAHHBIE 3a/1aHUS:
MaTepuaibl IK3aMeHa.
Texuuyeckue cpeacTBa 0OyUeHHUS:
®  [IEPCOHAIbHBIA  KOMIBIOTEP  C  JIMUEH3UOHHBIM  IPOrPaMMHBIM
o0ecIeYeHUEM;
®  [IPOEKTOP C HIKPAHOM.

3.2.AndopmannonHoe odecnevyeHne 00ydIeHust
3.2.1. OcHOBHBIE MEYATHDbIE U YJIEKTPOHHbIE U3IAHUS

1. AmumoB II.A. Martematuka: aireOpa W Hayajga MaTeMaTHYECKOrO aHaJM3a,
reoMmeTpusi. AnreOpa ¥ Hayaia matemMatuyeckoro anamusa 10-11 kmacc. YueOHUK.
bazoBeiii 1 yriny0neHHsiii yposenb./IIILA. Anumos, FO.M. Konsrun, M.B. TkaueBa u
1p. — Mockaa: [Ipocsemenue, 2021.-463c.

2. Aranacan JI.C. Maremaruka: anreOpa W Hadaja MaTeMaTHYECKOTO aHAIM3a,
reometpusi. ['eomerpus.10-11 kmacc. YueOHuk. ba3oBblii U yriIyOJICHHBIA YPOBEHB/
JI.C. Aranacsn, B.®. byry3os, C.b. Kagomiie u ap. — Mocksa: [Ipocsemienue, 2021.-
287c.

JlonoiHuTe IbHAS yUeOHasl JuTepaTypa:

1. boromosioB H.B. MaremaTtuka. Anre6pa v Hauana aHaiau3a. ba3oBelil ypOBEHB:
10—11 xmaccel: y4eOHMK 111 cpeaHero obmiero obpazoBanusi/ H.B. bBoromosnos. -
MockBa: MzpatensctBo [Opaitt, 2023.- 241c.- (O6meoOpa3oBaTeIbHbIN IUKII). -
ISBN 978-5-534-16084-0. - Texkct: nsnexktpoHHbIi// OOpa3oBarenbHas miatdopma
FOpaiit - URL.: https://urait.ru/bcode/530391

2. I'ycee B.A. Maremaruka. ['eomerpusi. ba3oBbiii ypoBenb: 10-11 kmaccsr:
y4eOHUK Uil cpenHero obOmiero ooOpazoBanus/ B.A. I'yceB, W.b. Koxyxos,
A.A. Tlpokodwes. - 2-¢ u3f., ucnp. u gom. - MockBa: UzmarensctBo Opaiit, 2023. -
281c.-  (OOmeobpa3zoBarenbubiii  1uki). - ISBN 978-5-534-16085-7.  -Tekcr:
anekTpoHHblit//  OOpasoBarenbHas  miarpopma  FOpaiit  [caiit]. URL:
https://urait.ru/bcode/530392
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4. KOHTpOJIb M OLIEeHKA Pe3yJIbTATOB OCBOEHUS TUCHHUIIINHBI

:KOHTpOHL H OICHKa

pPacKphIBAIOTCA  4Yepe3

YCBOCHHBIE

3HaHUA H

npruoOpeTeHHbIe 00YYarOUUMUCS YMEHHUS, HallpaBlieHHbIe Ha (hOpMHUpPOBaHKE OOIIUX
U npodeccuoHaNbHBIX KoMmeTeHIni. KoMrereHuun A0mKHBI ObITh COOTHECEHBI C
NPEeIMETHBIMU pe3yibTaTaMu. JlJis KOHTpOJIA M OIIGHKH pPe3yJbTaTOB OOy4eHHUS
npernojiaBaresib BbIOMpaeT (OpMBI M METOABI C YYETOM MpOoQecCHOHAIU3AINH
oOy4eHus 10 MPOorpaMMe AUCIUTLIIHHBIL.

Kon u nHaumeHnoBanme
¢GopMupyeMbIX KOMIIeTEHUM I

Pazgen/Tema

Tun oneHoYHbIX
MepOonpPUATHI

OK 01. BribupaTs ciocoOsbI
peleHust 3a1a4 TpopeCcCUOHATLHON
JeSITeIbHOCTH TPUMEHHUTEITBHOK
Pa3IMYHBIM KOHTEKCTaM

Pasznen 1. Temnr 1.1; 1.2.; 1.3.;
1.4.15.;16.;1.7.

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

Pasmen 4. Teme1 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.

Pazgen 7. Temnr 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.

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

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

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

Pazgen 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 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEACTBA MTOUCKA,
aHaJM3a U UHTEpIpEeTaIu
uHpopMalUy HTUHPOPMALMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a7a4 NpoQeccuoHaIbHOR
JeSATeIbHOCTH

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

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;48.;4.9.;4.10,;
4.11.

Pasgen 6. Tems1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Pazgen 7. Temsr 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.

- YCTHBIN OIIPOC;

- (QpoHTATBHBIAOIPOC;

- OIIEHKa KOHTPOJIbHBIX
pabor;

- HaONIOZCHHE 33 XOJI0OM
BBITIOJTHCHUS
nabopaTopHBIX paboT;

- OIICHKA BHITIOJTHCHHUS
nabopaTopHBIX paboT;

- OIIEHKA MPAKTUICCKUX
paboT (pemieHus
KayeCTBEHHBIX,
pacueTHBIX,
npohecCuOHaTBHO
OpPUEHTUPOBAHHBIX 3a71a4);
- OIIEHKA TECTOBBIX
3aJIaHUi;

- HaOJIOJEHYE 3a XOI0M
BBITIOJTHEHUS
WHIMBUTYaTbHBIX
MIPOEKTOB U OIIEHKA
BBITIOJTHEHHBIX TIPOCKTORB,;
- BBINIOJIHCHUE
9K3aMEHAIIMOHHBIX
3aJlaHu i
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Pazgen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

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

Pazgenm 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 03. IinanupoBats u
pealn30BBIBATH COOCTBEHHOE
npoeCCHOHATFHOE
JMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO
JeATEIILHOCTD B
npodeccuoHaIbHOHI cdepe,
UCIIOJIb30BATh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUIX

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

Pasznen 2. Temn1 2.1.;2.2.;2.3.;2.4.;
2.5.;2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pasnen 4. Temr1 4.1.;4.2.: 4.3.; 4.4.;
45.;46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pa3nmen 6. Temu1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.; 6.9.; 6.10,;
6.11.

Pazgen 7. Temer 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.

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

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

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

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

Paszmen 13 Temsr 13.1.; 13.2.; 13.3,;
13.4.; 13.5.; 13.6.; 13.7.

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

OK 04. DdpdexTuBHO
B3aMMO/ICIICTBOBATh U pabOTAaTHB
KOJUIEKTHBE U KOMaH/Ie

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

Paznen 2. Temsr 2.1.;2.2.;2.3.;2.4,;
2.5.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;48.;4.9.;4.10,;
4.11.

Pasgen 6. Tems1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10.;
6.11.

Pazgen 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. Temer 9.1.;9.2.;9.3.;9.4.;
9.5.

Pazgen 10. Temnr 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.

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. OcyniecTBiATh yCTHYIO U
MHCbMEHHYIO KOMMYHUKALIMIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4eTOM 0COOEHHOCTE!
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.15.;16.;1.7.

Pasmen 4. Teme1 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.

Pazgen 7. Temnr 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.

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

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

Pa3zgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pazgen 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 07. ConelicTBOBATHL
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepekeHHUIO,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHHH KIIMMATa, PUHIIATIBI
OepeKJIMBOT0 POU3BOICTBA,

3¢ (HeKTHBHO AeCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHIX

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

Paznen 2. Temsr 2.1.;2.2.;2.3.;2.4,;
2.5.;2.6.

Paznen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;48.;4.9.;4.10,;
4.11.

Pasgen 6. Tems1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10.;
6.11.

Pazgen 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. Temer 9.1.;9.2.;9.3.;9.4.;
9.5.

Pazgen 10. Temnr 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.

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.

[IK 2.1. IInanupoBath u
OpraHU30BbIBATh
MIPOU3BOICTBEHHBIE PAOOTHI
KOJUIEKTUBOM
WCTIOJTHUTEIIEH.

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

Pasznen 2. Temn1 2.1.;2.2.;2.3.;2.4.;
2.5.;2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pasmen 4. Teme1 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.

Pazgen 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.

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

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

Pazgen 12.

Paszmen 13 Temsr 13.1.; 13.2.; 13.3,;
13.4.; 13.5.; 13.6.; 13.7.

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