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1. O0masn XapaKTepUCTUKA NPUMEpPHOH padoueit
NMPOrpamMmmMbIo01Ie00pa30BaATEIbHON JUCHMILIMHBI

O6meobpazoBatenbHas auciuiuinda  [1J[.01  MaremaTuka sBisieTcs
o0s3aTeNIbHOW  YacThlo  0011e00pa3oBaTeIbHOIO  IMKJIa  00pa3oBaTesbHON
nporpamMmsl B cootBeTcTBUM ¢ PI'OC CIIO no 23.02.01 Opranu3zanus nepeBo3ok
U yTIIpaBJICHHUE HA TPAHCTIOPTE

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 JOCTWKEHUE pE3yJIbTaTOB €€ U3Y4YeHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yderoM mnpodecCHOHATBHON

HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 001Ie00pa30BaTENbHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HayeHWEe MUCLUILIMHA MMEET NpH (POPMUPOBAHUM U PA3BUTUU
00X KOMIETSHINI U MPodheCCUOHATBHBIX KOMITETEHIIUN.



Kox u HaumeHoBanmne gopMupyeMbIX
KOMIIeTeHIM i

OK 01. Bri6upats criocoObl pemeHus
3a/1a4 npodeccuoHATBHON
JIeATEIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHBI

Oo6mumel

B yacTu Tpya0BOro BOCHUTAHUS:

- TOTOBHOCTbH K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYI0JI00HE;

- TOTOBHOCTb K aKTUBHOH JEITCILHOCTH
TEXHOJIOTUYECKON U COLIMAILHON HaMpaBICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATH, TUIAHUPOBAThH U
CaMOCTOSITEIIBHO BBITIOJIHATH TaKyIO JEATEIBHOCTh;
- HHTEPEC K pa3IMuHbIM cdepam nmpodhecCHoHaTbHON
JeATEIIbHOCTH,

OBJ1aileHHe YHUBEPCAJTbHBIMH YUeOHBIMU
MO3HABATEJbHBLIMH JeHCTBUSIMM:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

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

- YCTaHaBJIMBAaTh CYLIECTBEHHbIN TPU3HAK WU
OCHOBaHUS JJIsi CPAaBHEHMSI, KJIacCU(PUKAIIIU 1
0000IIeHMS;

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

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B I€ITEILHOCTD, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB LEISAM, OLIECHUBATh PUCKU
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOIEM

0) 0a3oBbIEe HCCJIEA0BATEIbCKHE TeHCTBHS:

- BJIaJIETh HaBBIKAMH yUeOHO-HCCIIEIOBATEIHCKON 1
MIPOEKTHOM ESITeIbHOCTH, HABBIKAMH Pa3peLICHUs

JucuMmIMHapHble2

-BJIaJIETh METOIAMHU JIOKA3aTENbCTB, AITOPUTMAMU
pelieHus 3aaau; ymeHue GopmyiarupoBaTh
OTIpeNIeNIeHNs, aKCHOMBI 1 TEOPEMBI, IPUMEHSTh
UX, IPOBOJUTH JOKA3aTEIbHbBIC PACCYKICHUS B
XO/JI€ peUIeHMs 3a/1a4;

- YMETh ONEPUPOBATH MOHATUSMU: CTETIEHb YHCIIA,
Jorapudm 4uCIa; yMEHHE BBIOIHATh
BBIUMCJICHHE 3HAUCHUH U peoOpa3zoBaHus
BBIPKEHUH CO CTENEHAMH U JlorapupMamH,
npeoOpa3oBaHus JPOOHO-pallMOHATBHBIX
BBIPAKECHMI;

- YMETh ONEPUPOBATH MOHATUIMHU:
panroHaIbHbIE, HPPAlOHAIEHBIE,
MOKa3aTelbHbIe, CTEIIEHHBIE, JIOTapuMUIECKHe,
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA,
UX CUCTEMBI,

- YMETh ONEPUPOBATH MOHITHAMU: (PYHKIIHS,
HenpepbIBHast QyHKIMSL, TPOU3BOIHAS,
nepBooOpasHas, onpeaAeNeHHbI HHTETpall; YMETh
HaXO/UTh MPOU3BOAHBIE HIEMEHTAPHBIX (QYHKIINH,
MCIIOJIb3YS CIPAaBOYHbIE MaTepUAJIbl; HCCIEA0BATh
B MIPOCTEHIINX cIydasx QyHKIIMH Ha
MOHOTOHHOCTH, HAXO/IUTh HANOOJIBIITHE U
HalMEHbIINE 3HaYeHUs! PYHKIUH; CTPOUTH
rpad¥Ki MHOTOWJIEHOB C UCIOJIb30BaHUEM
amnmapaTta MaTeMaTH4eCcKOro aHaan3a; IPUMEHSTh
MIPOM3BOIHYIO TIPH PEUICHUHN 3a7a4d Ha JIBIKEHUE,
pemaTh MpaKTUKO-OPHUEHTUPOBAHHbIE 33a]aul Ha
HanOOJIbIIME M HANMEHBIITNE 3HAYCHHS, Ha
HaXO0XKJCHHUE MYTH, CKOPOCTU M YCKOPEHUS;

1 YKasbiBaloTca popmupyemble TMYHOCTHbIE U MeTanpeameTHble pesynbTaTbl M3 PFOC COO (B nocneaHeit peaakumm ot 12.08.2022) B oTrnaronbHoi dpopme
2 lncumnnmHapHble (NpegMeTHble) pe3ybTaThbl YKa3blBalOTCA B COOTBETCTBMM C UX NOJIHbIM NepedHem Bo ®FOC COO (B nocneaHeit pegakumm ot 12.08.2022)



npobJem;
- BBISIBJIATH TIPUYMHHO-CJICJICTBEHHBIC CBSI3U U
aKTyaJIu3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€

PEeIICHNUA, HAXOOUTh apTYMCHTBI IJIA JOKA3aTCIbCTBA

CBOMX YTBEPXKACHUH, 3a7aBaTh IapaMeTPhl U
KPUTEPHUHU PEILCHUS;

- AHAJIU3UPOBATH IOJYUYEHHBIE B XOJI€ PEILICHUS
3a/1a4M pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh X
JIOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSX;

- YMETb [IEPEHOCUTH 3HAHMS B IIO3HABATEIIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX
IPEIMETHBIX 00JIaCTel;

- BBIJIBUT'aTh HOBBIE UJEH, IIpE/IaraTh
OpPUTMHAJIbHBIE ITOIXO/Ib] U PELICHMUS;

- CIIOCOOHOCTH MX HMCIIOJIB30BAHUS B
MO3HABATEILHONU U COLIMAILHOM IIPpaKTHUKE

- YMETh ONEPUPOBATh NOHITUAMHU: PALUOHATIBHAS
GyHKIMA, TOKa3aTeabHas (PyHKIHMS, CTETICHHAS
¢bynkuus, norapudmMudeckas QyHKIHL,
TpuroHomerpudeckue GpyHkuuu, oopaTHbIe
(byHKINU; YMEHHE CTPOUTD TpaduKu H3yICHHBIX
(bYHKIMIA, HCTIOIB30BaTh TpaduKy IpH N3y4CHUN
MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4
U3 IpYTUX y4eOHBIX IPEJIMETOB H 33134 U3
peanbHOM JKU3HHU, BBIpaXaTh (hopMyIaMu
3aBUCHMOCTH MEX]y BETMUNHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4H Pa3HBIX THUIIOB
(B TOM UmCIIe Ha MTPOLCHTHI, JOJIH U YacTH, Ha
JBIDKEHHUE, paboTy, CTOMMOCTh TOBApOB H yCIYT,
HaJIOTH, 33/1a41 U3 00JIaCTH yIpaBICHUS
JMYHBIMU all CEMEUHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKCHUS, yPABHEHUS, U
HEPaBEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 3aa4H,
UCCJIEI0BATh MOJTYYEHHOE PEIICHNE U OLICHUBATh
IPaBAONOA00HOCTh PE3YIIBTATOB;

- YMETh OIIEPUPOBATh MOHATUAMU: CpEHEE
apuQmMeTHIecKoe, MeTnaHa, HanobobIIee u
HalMEHblIIee 3HaUeHUs, pa3Max, TUCIepcHs,
CTaHAapPTHOE OTKJIOHEHHE YHCIIOBOTO HAabO0pa;
yYMETb U3BJIE€KaTh, MHTEPIPETUPOBAThH
MHPOPMAIIHIO, TIPEICTABICHHYIO B Ta0NIHIIaX, HA
quarpaMmax, rpagukax, OTpaxarollyto cBoicTBa
peabHBIX MPOIECCOB U SBJICHUI; TIPEACTABIST
MH(OPMALIHIO C TIOMOLIBIO TaOIUI] U AUArPaMM;
HCCIIEIOBATh CTATHUCTHYECKUE JTAHHBIE, B TOM
qucie ¢ MIPUMEHEHHnEeM rpaduyeckiux MeTO/10B U
AIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHAMMU: CITy4alHBIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD
CJIy4aifHOT'O COOBITHSI; YMEHHUE BBIYUCIIATD
BEPOSITHOCTH C MCIIOJIb30BaHHEM TpapHIECKUX



METOJIOB; IPUMEHATH (POPMYIIBI CIOKEHHS U
YMHOEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE
(daxThl 1 POPMYIIBI IPU PELICHUH 337ay;
OLICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA;
3HAaKOMCTBO CO CIyYaiHbIMH BETHYHMHAMU;
yYMEHHE IPUBOJUTH IIPHMEPEI

MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEIT B
HPUPOIHBIX U OOLIECTBEHHBIX SBICHUSIX;

- YMETh ONIEPUPOBATH MOHATUAMU: TOUKA, IpAMasi,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPAHHBIN YToJI,
CKPEIMBAIOIINECS MPSMbIE, TapaUIeIbHOCTD U
NEePIECHINKYIISIPHOCTD MPSIMBIX M TUIOCKOCTEH,
YroJl MeXAY HIPSMBIMHU, YTOJI MEXTY IPSIMOM 1
IUIOCKOCTBIO, YTOJI MEXK/Ty TNIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEKY MPSIMBIMH, PACCTOSTHHE MEXKITY
TUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh MPH
pELICHUN 3a]a4 U3y4eHHbIE (DaKThl U TEOPEMBI
TUTAHUMETPHUH;, YMEHUE OLEHUBATH Pa3Mephl
00BEKTOB OKPY’KAIOIIET0 MUPA;

- YMETh ONEPUPOBATH MOHITHAMHU: MHOTOTPaHHUK,
ceueHHe MHOTOIpaHHUKa, KyO, mapaielenumne],
npu3Ma, THpamMua, GUrypa u moBepxXHOCTh
BpallleHUs, LIMIIMH/P, KOHYC, 1ap, cdepa, ceueHus
¢Gurypsl BpaleHus, II0CKOCTb, KaCaroascs
cdepsl, IMHAPA, KOHYCA, IIJI0IIa/1b
MOBEPXHOCTHU TTUPAMHU/IBI, TIPU3MBI, KOHYCA,
WIMH]IPA, TIoanb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TTapajuIesIenuIe/1a, TAPaMHIBL,
NPU3MBI, HWIMHAPA, KOHYCa, [I1apa; yMEHHe
n300pakaTh MHOTOTPAHHUKH M TTOBEPXHOCTH
BpAILEHN, X CEUEHHs OT PYKH, C TOMOILBIO
YEepPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX
CpPE/ICTB; YMEHHUE paclo3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE: YMEHHE PAacIiO3HABATh



IIPaBWJIbHBIE MHOTOIPaHHUKH;

- YMETb OIIEPUPOBATh OHATUSAMU: IBUKECHUE B
IPOCTPAHCTBE, MOA0OHbIE (DUTYPHI B
IIPOCTPAHCTBE; UCII0JIb30BAaTh OTHOILICHHE
TIoMIaIel TOBEPXHOCTEH M 00bEMOB TTOT0OHBIX
(buryp npu pereHuu 3a1a4: yMeTb BBIYUCIATD
reOMEeTPUUYECKUE BEIMUUHBI (1JIMHA, YO,
IUI0Iab, 00BEM, IO/ TOBEPXHOCTH),
UCTIONB3Ys U3yYCHHBIE (POPMYIIBI U METO/IBI,

- YMETb OIIEPUPOBATH MOHATUAMMU:
IPSIMOYTOJIbHAs CUCTEMA KOOPIUHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPIAUHATHI
BEKTOpA, CKAIIPHOE NPOU3BEACHUE, YTOI MEXKIY
BEKTOPAMHM, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YHUCJIO: HAXOUTH C IIOMOILIBIO
U3y4EHHBIX (POPMYJT KOOPIAUHATHI CEPEIHHbI
0Tpe3Ka, pacCTOSHUE MEKY JBYMsI TOUKaMHU:

- YMETh BBIOMPATh MOAXOISAIMUN U3yYEeHHBIN
METOJI AJIsl PEeLEHUS 3a7auu, paclio3HaBaTh
MaTeMaTHuecKue GpakTbl 1 MaTeMaTHUYECKUe
MOJIETH B PUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTD
MpUMEPBl MaTEMaTHUYECKUX OTKPBITHM
POCCHUICKON U MUPOBON MaTEMaTUYECKON HAYKHU.
- YMETb ONEPUPOBATh MOHATUSAMU: OINPEIEICHHE,
aKCcuoMma, Teopema, CJIeICTBHE, CBOMCTBO,
MIPU3HAK, J10Ka3aTeIbCTBO, PABHOCUJIbHBIE
(bopMynUpOBKH; yMEHUE GOPMYIHPOBATh
o0paTHOE U MPOTUBOIIOJIOKHOE YTBEPXK/IEHUE,
IIPUBOJUTH PUMEPHI U KOHTPIIPUMEDPHI,
MCIIOJIb30BaTh METOJ] MaTeMaTUYECKOW MHIAYKIINH;
IIPOBOAMTD JOKA3aTENbHBIE PACCYXKACHUS NIPU
pEeIlIeHnH 3aa4, OLIEHUBATh JJOTHYECKYIO
IIPaBHWJIBHOCTb PacCyXACHUI;

- YMETh ONEPUPOBATH MOHATHUSIMU: MHOXECTBO,



MOJIMHOKECTBO, ONEPALIMK HaJl MHOKECTBAMU;
YMEHHE UCITOIb30BaTh TEOPETUKO-
MHOECTBEHHBIHN anmapar Jijisi OlucaHus
peabHBIX MPOIECCOB U SIBJICHUM MPH PEIICHUN
3aJ1a4, B TOM YHUCJIC U3 JPYTUX y4EOHBIX
MPEIMETOB;

- YMETh ONEPUPOBATH MOHATUSAMU: Tpad, CBSI3HBIH
rpad, nepeBo, MUK, rpad Ha IIOCKOCTH, YMEHHUE
3a]1aBaTh U OMUCHIBATH rpadbl

Pa3IMYHBIMM CIIOCOOAMU; UCIIOJIB30BaTh Ipadbl
MIpY PEUICHUH 3a]1a4;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU:
COYETaHUE, MEPECTAHOBKA, YHCIIO COYETAHUM,
YHUCJIO IEPECTAHOBOK; OMHOM

HeroTOHA; yMeHHE TPUMEHSATH KOMOMHATOPHBIE
(bakThl U paccyKIeHUs Ui PEIICHUs 3a1a4;
-YMETh ONEPUPOBATH MOHATUIMU: HATypaJIbHOE
YHCIIO, 1[EJI0€ YUCIIO, OCTATOK 110 MOJYIIIO,
palMOHAIIBHOE YHCIIO, UPPALMOHAIIBHOE YUCIIO,
MHOECTBA HATypPaJIbHBIX, LIEIBIX,
palMOHATBHBIX, IEUCTBUTEIHHBIX YHCEIT; YMEHUE
MCII0JIb30BaTh MIPU3HAKHU JACIIUMOCTH,
HaVMEHBIIUH OOIIUN JeIUTENb U HauMEHbIIIEE
oO1miee kpaTtHoe, anroputT™ EBKiuaa npu perieHuu
3a71a4; 3HAKOMCTBO C Pa3JIMYHbIMU
MMO3UIIMOHHBIMHA CUCTEMaMH CUMCIICHUS;

- YMeTb CBOOO/IHO OTIEpUPOBATH MOHSATHUSIMH:
CTEMNEHb C LEIbIM MT0KA3aTeNeM, KOPEHb
HaTypaJbHOMN CTENEHH, CTETIEHb C PAIIMOHATLHBIM
IokasarejieM, CTCIIEHb C JIEHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jorapudm uuca,
CHUHYC, KOCUHYC U TAHT€HC TPOU3BOJIBHOTO YKCIA;
- YMETbh ONEPUPOBATH MOHATUSIMH: TOKIECTBO,
TOXKJIECTBEHHOE TTPeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMA YPABHEHUI U HEPABEHCTB,



PaBHOCHJIBHOCTb YPaBHEHUI, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPALMOHAIIbHBIE,
NoKa3aTeJbHbIE, CTETIEHHBIE, Torapu(pMUUECKUE,
TPUTOHOMETPUUYECKUE YPABHEHMsI, HEPAaBEHCTBA U
CHCTEMBI; YMEHHUE peIliaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IOMOLIbIO Pa3IMYHbIX
IIPUEMOB; pelIaTh YpaBHEHHsI, HEPABEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHSTh ypaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBI ISl PEIICHUS
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4

-yMeTb CBOOOJTHO OTIEPHPOBATH OHATHSIMH:
rpaduk QyHkuuu, oopatHas QyHKIuUsA,
KOMITO3UIUS PYHKIUH, THHEHHAs (yHKIHS,
KBaJpaTU4Has GYHKLUS, CTeNeHHast GYHKLUSA C
IEJIBIM TTOKa3aTeIeM, TPUTOHOMETPUIECKHE
(byHKLMH, 0OpaTHbIE TPUTOHOMETPUYECKHE
(byHKINH, TOKa3aTeNbHas U JJoTapuMuyecKast
(GYHKIIUHM; YMEHUE CTPOUTH rpauKu PyHKIIHIH,
BBITOJIHATH PE00pazoBaHust rpauKoB QYHKITUH;
YMEHHUE UCIOIb30BaTh rpauku GyHKIMN 715
M3yUYEHHsI IPOIIECCOB M 3aBHCUMOCTEH MpH
peLIeHUH 3aj1a4 U3 IPYTUX YU€OHBIX IPEIMETOB U
U3 peaNbHON KU3HU, BRIpaXaTh (OpMyIaMu
3aBHCUMOCTH MEX/ly BETUUYNHAMY;

YMEHHUE CBOOOIHO ONEPUPOBATH MOHITUSIMU:
YETHOCTh (PYHKLIMH, IEPUOAUYHOCTD (DYHKIIUH,
OTPaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTb
byHKINY, SKCTpeMyM (DyHKIMH, HanOoJbIIee 1
HaMMEHBIIIee 3HAYCHUsT PYHKIIUU Ha IPOMEKYTKE;
yYMEHHUE MPOBOANTH UCCIIeI0BaHUE QYHKIINU;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA U rpaduKu
(byHKUUHR 1715 pelieHus ypaBHEHH, HEpaBEeHCTB U
3aj1a4 C mapaMeTpamMu; H300paxarb Ha
KOOPJAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHHH
yYpaBHEHHIA, HEPABEHCTB U MX CHCTEM;



- YMETh CBOOOJHO OIIEPUPOBATh MOHATHAMU:
[10CJIEI0BATENbHOCTD, apu(MeTHUECKast
nporpeccusi, reOMeTpuiecKas mporpeccus,
0eckoHEeuHO yObIBarolasi reoMeTpu4ecKas
nporpeccusi; yMeHHUe 3a/1aBaTh
[10CJIEI0BATENBHOCTH, B TOM YHUCIIE C TOMOILBIO
PEKYpPpPEHTHBIX (HOpMYIT;

- YMETh OIIEPUPOBATh MOHATUAMU:
HENPEPHIBHOCTH (PYHKIUH, aCUMIITOTHI rpaduka
(byHKLMY, IepBast U BTOpast IPOU3BOAHAS
(byHKINHU, TEOMETPUIECKUAN M (PU3HMUECKHII CMBICIT
IIPOM3BOJIHOM, IEpBOOOpa3Hasi, ONpeieIeHHbIN
MHTETPal; YMEHUE HAXOIUTh

acUMIITOTHI rpaduka GyHKLIUHU; YMEHHUE
BBIYUCIISATH TIPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS,
YaCTHOI'O M KOMITO3UIIMU (GYHKLUH, HAXOAUTh
ypaBHEHHE KacaTeIbHOU K TpaguKy QyHKINU;
YMEHHUE UCII0JIb30BaTh IPOU3BOIHYIO IS
uccleToBaHust (QYHKITHMA, JJ1s1 HAXOXKIACHUS
HAWTYYIlIero peleHus B NIPUKIaJHbIX, B TOM
YHCIIe CONUATBHO-YKOHOMUYECKUX B (PU3NIECKUX
3ajjauax, AJs ONpeeNeHust CKOPOCTH U
YCKOpPEHUS; HaXOAUTh IJIOLIaAd U 00BEMBI QUTYD
C MOMOUIbIO MHTETpasia; MPUBOIUTH TPUMEPHI
MaTEMaTHYECKOTO MOJICTTHPOBAHUS C TIOMOIIBIO
muddepeHINaTbHBIX YpaBHEHHI;

- YMETh ONEPUPOBATH MOHATHIMHU: KOMIIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YNCIIa,
MOJTyJTb H apTyMEHT KOMIUIEKCHOTO 4Kcia, (hopma
3aIlMCH KOMIUIEKCHBIX Yucel (reoMeTpuieckas,
TPUTOHOMETpHUYECKAs U anreOpandeckas); yMeTh
MPOU3BOIUTH apH(PMETHIECKUE IeHCTBUS C
KOMIUIEKCHBIMHU YWCJIaMU; TIPUBOTUTH TPHMEPHI
MCTIOJIb30BaHUS KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHIMHU:
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cpeaHee apupMeTHIeCcKoe, MeIuaHa, HauboJbIlee
Y HauMeHbIlIee 3HaUeHMs], Pa3Max, JUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE JUIsl ONIMCaHUS
YHCJIOBBIX JIaHHBIX; YMEHUE HCCIIEI0BATh
CTaTUCTUYECKHUE JIAHHBIE, B TOM YHUCIIE C
IPUMEHEHUEM IpapUUECKUX METOA0B U
AIIEKTPOHHBIX CPEICTB; rpa)UIECKH UCCIIEAOBATD
COBMECTHBIE HA0JIIOJICHHS C TIOMOLIBIO IUarpamMm
pacceuBaHys U JINHEWHOU PErpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHI C
UCTIOJIb30BaHUEM I'pa)UIECKUX METOJIOB;
IPUMEHSATD Ul pelIeHus 3a71a4d GOpPMYIIbl
CJIOKEHUS 1 YMHOXKEHUS BEpOSITHOCTEH, (hopmyiry
HOJIHOM BepOSITHOCTH, popmyity beprysu,
KoMOWHATOpHBIE (HaKThI U (POPMYIIBI; OLICHUBATH
BEPOSTHOCTH PEaJIbHBIX COOBITHI; yMEHHE
ONEepUPOBATH MOHIATUSIMHU: CIydailHasi BeIMYMHA,
pacripeielieHue BepOsTHOCTEH, MaTeMaTHIeCKOe
O’KHUJaHUE, TUCIIEPCUs U CTaHJapTHOE
OTKJIOHEHHUE CIy4aiHOM BETMYUHBI, (PYHKIUH
pacrpeie/IeHus ¥ III0THOCTH PAaBHOMEPHOTO,
IIOKA3aTeIbHOI0 U HOPMAJIBHOTO PacIpeleICHUIT;
YMEHHE HCIT0JIb30BaTh CBOMCTBA U3yYEHHBIX
pacnpeeNeHui A1 peleHus 3a1a4; 3HaKOMCTBO
C TIOHATUSMU: 3aKOH OOJIBIINX YHCEN, METOIbI
BbIOOPOYHBIX UCCIIEOBAaHUI; yMEHUE PUBOIUTD
IIPUMEpHI MPOSIBIIEHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHSIMHU:
TOYKa, IIpsiMasi, MIIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUW IO, IBYTPAaHHBINA yTOJI,
TPEXTPAaHHBIN YroJl, IepeceKaroIuecs,
napajuleNIbHbIE U CKPEIIUBAIOIINECs IPSIMbIE,
[apaJUIeIbHOCTD U NEPIEHANKYIIPHOCTD IPSIMBIX
U TUIOCKOCTEMH, yrol MeX1y MPSMbIMH, YTOJ
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MEXy IPAMOM U INIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH; YMEHHE HCII0JIb30BaTh IIPU
peLICHUH 3324 N3y4eHHbIE (DAKTHI U TEOPEMBI
IUTAaHUMETPHUH; YMEHUE OLEHUBATh Pa3Mephbl
00BEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE
OIIEpPUPOBATH NOHATUSAMU: MHOI'OI'PaHHUK,
CEYEeHHE MHOTOTPaHHUKA, IPABUIIbHBIN
MHOT'OI'paHHMK, ITpU3Ma, TUpamMua, purypa u
MIOBEPXHOCTb BpallleHUs, WINHAP, KOHYC, 11ap,
cdepa, pazBepTKa MOBEPXHOCTHU, CEYCHUsI KOHYCa
U WINH/PA, TapajieIbHble OCU WM OCHOBAHUIO,
ceueHue 11apa, II0CKOCTh, Kacaromasics chepsl,
LHWIMH]Ipa, KOHYCa; YMEHHE CTPOUThH CEUEHUE
MHOI'OI'paHHMKa, H300pakaTb MHOTOIPaHHUKH,
(Gurypsl ¥ NOBEPXHOCTH BPALICHUS, UX CEYECHUS, B
TOM YHCJIE€ C TIOMOILIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE IPUMEHSTH CBONCTBA T€OMETPUUYECKUX
¢buryp, caMocTosITeabHO GOPMYIHPOBATH
OTIpeNieNIeHuUs] N3y4aeMbIX (UTYp, BHIABUTATh
TUIIOTE3BI O CBOMCTBAX M NPU3HAKAX
reoMeTpuyYecKux Gpuryp, 000CHOBBIBATh WIIN
ONpOBEPraTh UX; yMEHHUE TPOBOAUTH
KJ1acCUpUKaLUio GUTyp MO pa3IuYHbIM
NPU3HAKaM, BBIIIOJIHATh HEOOXOAUMBIE
JIOTIOTHUTEIbHBIE TOCTPOCHHUS;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU:
wiouanb GuUrypsl, o0beM QUrypbl, BeIUIMHA
yria, pacCTOSIHUE OT TOUKH J0 IJIOCKOCTH,
paccTosiHuEe MEXY MPSMBIMU, PACCTOSTHIE MEXKIY
IUIOCKOCTSIMHU, TIIOMIAb chepbl, IIIO0IAIb
MOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA,
IWIMHAPA, 00BeM Ky0a, IPSIMOYTOJIEHOTO
napajuiesienune1a, TMpaMubl, IPU3MBbI,
IWIMHpA, KOHYCa, [I1apa; YMEHHe HaX0IUTh
OTHOIIEHHE 00bEMOB MOJOOHBIX GUTYD;

13



- YMEeTbh CBOOO/IHO OTICPUPOBATH MOHATHSIMH:
JIBIDKCHHE, TTapaJUICIbHBIN MIEPEHOC, CHMMETPHS
Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue 1Mo00Us, TOAOOHBIE PUTYPHI;
YMEHHE PaciO3HABATh PAaBHBIC U MOI00HBIE
(burypsbl, B TOM YUCJI€ B IPUPOJIC, UCKYCCTBE,
apXUTEKTYypE; YMEHHUE UCII0JIb30BATh
r€OMETPUUYECKHUE OTHOIICHHS, HAXOIUTh
r€OMETPUYECKHUE BEIMYMHBI (JIJTMHA, YTOJl,
oAb, 00beM) MPHU PEHICHUH 3314 U3 IPYTHX
y4€OHBIX MPEIMETOB U U3 PEATHHOM KU3HHU;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU:
MPSIMOYTOJIbHASI CUCTEMa KOOPJUHAT, BEKTOP,
KOOPJMHATHI TOYKHU, KOOPJAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOpA HA YHCIIO,
pas3JoxeHue BEKTopa 1Mo 6a3ucy, CKaIsipHOe
MIPOU3BEICHNE, BEKTOPHOE MPOU3BEACHHUE, YTOJI
MeEX1y BEKTOpaMHU: YMEHHE UCII0JIb30BATh
BEKTOPHBIN U KOOPAUHATHBIA METOJI JUISl PELIEHUS
TeOMETPUUYECKUX 3a/1a4 ¥ 3a/1a4 IPYTUX YIeOHBIX
MIPEAMETOB; ONEPUPOBATH MOHATUSIMU: MAaTPHUIIA
2x2 u 3%X3, onpeaenuTeNb MaTPHULIbI,
T€OMETPUUYECKUM CMBICI OTIPEICITUTEIIS;

- YMETb MOJEIUPOBATh PEAIbHbIE CUTYAI[UU Ha
SI3IKE€ MATEMATHUKH: COCTABJISITh BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI MO
YCJIOBHIO 33J1a4H, UCCIIEIOBATH MTOCTPOSCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM ammapaTa anreopsl,
WHTEPIPETHPOBATH MOTYUYEHHBIN pe3yabTaT;
CTPOUTHh MAaTEMAaTHUYECKUE MOJIENU C TTIOMOIIBIO
T€OMETPUUYECKUX TTOHATHN U BETTUYHH, peliaTh
CBSI3aHHBIE C HUIMU IIPAKTUYECKUE 3a/1a4U;
COCTABJISTh BEPOSITHOCTHYIO MOJIENH 1
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yabTaT;
penaTh MPUKIaIHbIE 33]]a4l CPEICTBAMHU



OK 02. Mcrons30BaTh COBpEMEHHBIE
Cpe/CTBa TIOUCKA, aHAIN3a U
UHTEpIpeTanuy HHGOpMaIUK, U
UH(POPMALMOHHBIE TEXHOJIOTHH IS
BBITIOJTHEHMS 3124 MPOPECCHOHATBHON
JeSITeIIbHOCTH

B 006,1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

- cpOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MTPaKTHUKH,
OCHOBAHHOTO Ha JUAJIOTe KYJIbTYP,
CIOCOOCTBYIOIIETO0 OCO3HAHHMIO CBOETO MECTa B
MOJUKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHHUE SI3bIKOBOM M YU TATEIbCKOMN
KYJIbTYPbI KaK CpEJICTBAa B3aUMOJCHCTBUSA MEKIY
JIFOJIBMH U TIO3HAHUS MUDA;

- OCO3HAHME IIEHHOCTHU HaAYYHOU JeATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISITh MPOCKTHYIO U
HCCIEA0BATENbCKYIO AESATENbHOCTh MHAUBUAYAIBHO
Y B TPYIIIE;

OBJ1aieHHe YHUBEPCAJTbHBIMH YUeOHBIMU
MO3HABATEJIbHBIMM JIEHCTBHSIMH

B) padorta ¢ nHpopManmei:

- BJIaJIETh HaBBIKAMU TIOJyUYCHHSI HHGOPMAITIH U3
HWCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYIIECTBJISTh TTOUCK, aHAIN3, CHCTEMATHU3AINIO U
WHTEPIpETANNIO HHPOPMAIIMH Pa3IHYHbIX BUIOB U
dhopm mpecTaBIeHus;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX hopMaTax ¢
Y4€TOM Ha3HAYCHUS WH(OOPMAITUHU U TIEICBOM

MaTEeMaTHYeCKOro aHaJIn3a, B TOM YHUCIIe
COLIMAJIbHO-3KOHOMHUYECKOT0 U (PU3UYECKOr0
XapakTepa;

- YMEHUE BBIOMPATh MOIXOASIINN METO T IS
pelIeHus 3a1a4l; IOHUMaHUE 3HAYUMOCTH
MaTEMaTHKHU B U3YYEHUU NIPUPOJHBIX U
0O0IIECTBEHHBIX MPOIIECCOB U SBJICHUN; YMEHHE
pacrio3HaBaTh [IPOSBICHUE 3aKOHOB MAaTEMaTUKH B
HCKYCCTBE, YMEHHUE NIPUBOJAUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUH POCCUHCKON U
MHPOBOM MaTEMaTU4YECKON HAyKH
- YMETb ONEPUPOBATH MOHATUIMU:
panroHanbHas QyHKIMS, IOKa3aTelbHas
¢byHKIWs, cTeneHHas QyHKIHS,
norapudmuueckas QyHKIN,
TPUTOHOMETpHYECKHE (DYHKIMH, OOpaTHBIE
(GyHKLINU; YMEHHE CTPOUTDH I'paMKU U3Yy4EHHBIX
(GyHKIUH, UCII0JIb30BaTh I'paUKH NIPU U3y4YEHUU
IIPOLIECCOB U 3aBUCUMOCTEM, TP pELICHNUH 3a]1a4
U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3
peasibHOM JKHU3HM; BbIpa)kaTh GopMysiaMu
3aBHCHUMOCTH MEKIY BEJIUUYNHAMU;

- YMETh OIEpUPOBATh MOHATUSAMU: TOKIECTBO,
TOKIECTBEHHOE NpeoOpazoBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHUN U HEPABEHCTB,
PaBHOCHUIIBHOCTb YPAaBHEHUI, HEPABEHCTB U
CUCTEM pallOHaJIbHbIE, UpPAIlOHAIbHbIE,
1oKa3aTeJbHbIE, CTENEHHbIE, JorapupMHUUECcKue,
TPUTOHOMETPHUECKHUE YPaBHEHUS, HEPAaBEHCTBA
Y CUCTEMBI; YMETh pelIaTh YPaBHEHMUS],
HEPAaBEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3IMYHbIX
IIPUEMOB; PEILIaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TapaMeTPOM; IPUMEHSATh YpaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI [l PEILICHUS
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3 Pa3IuyHbIX
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OK 03. [InanupoBaTh 1 peaqTn30BbIBaTh
cobcTBeHHOE MPOeCCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEANPUHIUMATENBCKYIO IEATEILHOCTh
B ipodeccuoHaibHOM chepe,
UCTIOJIB30BaTh 3HAHUS 110 (PUHAHCOBON
IPaMOTHOCTH B Pa3IMYHbBIX KHU3HEHHBIX
CHUTYyaIHsIX

ayJUTOPUH, BEIOMPAst ONTUMAIbHYIO opmy
MPEJICTABJICHHS U BU3YyaTH3al1H;

- OLICHUBATH Z[OCTOBepHOCTB, JICTUTUMHOCTBb
nH(OpPMAIINHY, €€ COOTBETCTBUE IIPABOBBIM H
MOPAaJTbHO-ITUYECKHM HOPMaM;

- HCITOJIB30BATh CPeJicTBa HHPOPMAIMOHHBIX U
KOMMYHI/IKaI_II/IOHHbIX TeXHOJIOI‘I/Iﬁ B peHlCHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpTraHMU3AIMOHHBIX 3371249 C COOJIIOICHUEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKH 0€30I11aCHOCTH,
TUTHUEHBI, pecypcocOepeKeH s, IPaBOBbIX U
3TUYECKHX HOPM, HOPM HH(DOPMAIIMOHHOM
0e30I1aCHOCTH;

- BJIAAICTh HABbIKaAMU pacCliO3HaBaHHWA U 3allIUThL
nHpopmanuy, HHOOPMAITOHHON 0€30IacHOCTH
JMYHOCTH

B 001acTH 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
- c(hopMHpPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS,
ATUYECKOTO MOBEICHUS;

- CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO ¥ IPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HAHME JIMYHOT'O BKJIA/Ia B IOCTPOCHUE
YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSAM U
(wM) IpyruM YjieHaM CeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O IPUHATHUS LICHHOCTEN
CEMEHOM )KM3HU B COOTBETCTBUU C TPATULIUSIMU
HaponoB Poccuu;

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJsiTUBHbBIMH
AeCTBUAMU:

a) CaMOOPraHu3aIMs:

- CaMOCTOSTENIbHO OCYIIECTBIIATH NTO3HABATEIBHYIO
NEeSATETHbHOCTD, BBISIBIISATH IPOOIEMBI, CTABUTH U

obsacTell HAyKU U peaIbHOM JKU3HH;

- YMETb CBOOOTHO ONEPUPOBATH MOHATHIMHU:
JBIO)KEHUE,TapaJUICIbHbIA IEPEeHOC, CHMMETPUS
Ha TUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Moa00us, Mog00HbBIE (PUTYPEI;
YMETh pacno3HaBaTh paBHbIEC U MTOI0OHbBIE
(Gurypsl, B TOM 4UCIie B IPUPOJIE, UCKYCCTBE,
apXUTEKTYypE; YMETh UCIOIb30BaTh
reOMETPHUYECKUE OTHOIICHUS, HAXOAUTh
reOMEeTPUYECKUE BEIMYUHBI (IJIMHA, YO,
JI011a]1h, 00BEM) TIPH PEHICHUU 3374 U3 APYTHUX
y4eOHBIX IPEIMETOB U U3 PEAbHOM KU3HU

-YMETb OIICPUPOBATH MMOHATHUAMU: PATUOHAIILHBIC,
HppauOHAJIBHEBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/ILIeCKI/Ie, TPUTOHOMETPUUICCKHUC
YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI,

- YMETh ONEPUPOBATh MOHATUAMHU: MHOTOI'PaHHUK,
Ce4YeHHEe MHOTOTpaHHMKa, Ky0, Mapaienenune],
npu3Ma, IupamMuia, Gurypa u moBepxXHOCTh
BpallleHus, IWINHIP, KOHYC, 1map, chepa, ceueHus
(burypsl BpaleHusl, IIOCKOCTh, Kacarouiascs
cdepsl, HWIMHIPA, KOHYCA, MIOMAb
MOBEPXHOCTH MUPAMUIbI, TIPU3MBI, KOHYCA,
MUATUHIPA, TI0MmAas cheprl, 00beM Kyda,
IPSMOYTOJIBHOTO Mapajulesenumeia, MMpaMu/Ibl,
MPU3MBI, UIUHPA, KOHYCA, ll1apa; YMEHUE
n300pakaTh MHOTOTPAHHUKHU M TOBEPXHOCTU
BpAIEHU, UX CEYEHUS OT PYKH, C IIOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
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OK 04. DpdexTrBHO
B3aMMO/IEIICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

(opMyIMpOBaTh COOCTBEHHBIE 331a4UH B
00pa30oBaTeNbHON AEATEIBHOCTU U AKU3HEHHBIX
CUTYyalUsX;

- CaMOCTOSTENIBHO COCTABIIATh IUIAH PEIICHUS
POOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IPEIOYTEHUH;
- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;
CIocOOCTBOBATh (POPMUPOBAHUIO U ITPOSBICHUIO
IIMPOKOH 3PYAHMIINN B Pa3HBIX 00JACTAX 3HAHUH,
IIOCTOSIHHO MOBBILIATH CBOM 00pa30BaTeIbHBIN U
KYJIbTYpPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

WCIOJIB30BATh MPUEMBI peIICKCUU TSl OLICHKH
CUTYyalllH, BBIOOPA BEPHOTO peILCHMS;

- YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO
IIPUHUMATD PEILIEHUS 110 UX CHUKECHHUIO;

B) SMOLMOHAJIbLHBIN HHTEJICKT,
NPeanoJaralomuii cpOpMHpPOBAHHOCTD:

BHYTPEHHEH MOTUBALIMHU, BKJIIFOYAIOLIECH CTPEMIICHUE

K JOCTUKCHUIO LICJIN U YCIIEXY, OIITUMU3M,

WHUIUATUBHOCTb, YMCHUC Ilel\/'ICTBOBaTB, Hcxoasa mu3

CBOUX BO3MO)KHOCTCI>1;
- OMIIAaTHH, BKHIOanOHIGfI CIIOCOOHOCTH IOHUMATh

OMOIHUOHAJIIBHOC COCTOSAHUC APYTUX, YIUTBIBATH €0
IpH OCYHIECCTBJICHUHA KOMMYHHUKAIUH, CIIOCOOHOCTH K

COYYBCTBHUIO U COIICPCIKUBAHULIO;

- COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOIINX
CIIOCOOHOCTH BBICTpauBaTh OTHOLIEHHUS C
JIPYTUMHU JTHOAbMH, 3a00TUTHCSI, IPOSIBIIATH
MHTEpPEC U pa3peniaTb KOH(PIUKTHI

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATCIIbHOCTH

1 CaMOOIIPCACICHUIO,

-OBJIaICHHUEC HaBbIKaMH yqe6HO-HCCHeﬂ0BaTCHBCKOﬁ,

MPOEKTHOM M COIMATIBLHOMN JIEATEIIbHOCTH;

CpE€ACTB, YMETh paCliO3HaBaTb CUMMCTPHIO B
IMPOCTPAHCTBE,; YMETh PACIIO3HABATH IIPaBHUJILHBIC
MHOT'OI'PpaHHUKU;

- YMETb OIIEPUPOBATH ITOHATUAMM:
[IPAMOYTOJIbHAs CUCTEMa KOOPAUHAT,
KOOPJHMHATBI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAIAPHOE POU3BEACHUE, YTOI MEXKIY
BEKTOPaMH, CyMMa BEKTOPOB, [IPOU3BEACHUE
BEKTOpA Ha YUCJIO; HAXOIUTH C ITIOMOILBIO
M3YYEHHBIX (POPMYI KOOPIUHATHI CEPEIUHBI
OTpE3Ka, PACCTOAHUE MEXKIY IBYMs TOYKAMHU

- YMETb ONIEPUPOBATH MOHATUAMU: CIIy4alHBIN
OTIBIT U cTy4yaiiHoe COOBITHE, BEPOSATHOCTD
CIIy4aifHOT'O COOBITHS; YMETh BBIUUCIISATH
BEPOSATHOCTbH C UCIOJIb30BaHUEM TpaduIecKuX
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OBJ1aieHHe YHUBEPCAJIbHBIMH
KOMMYHHKATUBHBIMU J1eHCTBUSAAMMU:

0) coBMecTHas AesITeJIbHOCTD.

- IOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHIHOW ¥ MHIMBHyaTbHOIN paboThI;

- IPUHUMATH 1I€JIM COBMECTHOM AESATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS 1O €€
JOCTH>KEHHIO: COCTABISATh IJIaH JICHCTBUM,
pacnpenenarTb pojau ¢ y4eTOM MHEHHI y4aCTHUKOB
00CYyXIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUAX
pEeaIbHOTO, BUPTYAIbHOTO 1 KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILIECTBIISITh HIO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALUSIX, IPOABISATH
TBOPYECTBO U BOOOpaXkeHHE, ObITh MHUIIMATHBHBIM
OBJ1ajieHHe YHUBEPCAJIbHBIMH PeryJsTUBHBIMH
JNeHCTBUSAIMU:

') NPUHATHE ce0s M APYTHX JIOei:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIIOAEH
MIPY aHAJIM3€ PE3YJIbTATOB JIESITEIbHOCTH;

- IPU3HABATh CBOE MPABO U IIPABO APYTUX JIOJIEH Ha
OIUOKU;

- pa3BUBaTH CIIOCOOHOCTH MOHUMATh MHD C
NO3UNHU Apyroro 4€JI0BCKa

METO/IOB; IPUMEHSATH (DOPMYJIbI CIIOKEHUS U
YMHOKEHUS BEPOSATHOCTEH, KOMOMHATOPHBIC
(axThl 1 POPMYIIBI IPU PELICHUH 337ay;
OIICHHBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA,
3HAKOMCTBO CO CIY9aliHBIMH BEJIMYMHAMH,
YMEHHE MPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJBINX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMHU:
CTETICHb C IEJIBIM TI0Ka3aTelIeM, KOPEeHb
HATYpaJbHOH CTENICHH, CTEIICHb C PAIlMOHAIBHBIM
MIOKAa3aTeJIeM, CTCTICHbD C JCHCTBUTEIHLHBIM
(BemecTBEHHBIM) ITOKa3aTeseM, Jiorapudm uucia,
CUHYC, KOCHHYC ¥ TAHT'€HC IMPOU3BOJILHOTO YHCIIA,

- YMETh CBOOOJIHO OIIEpPUPOBATh MOHATUAMU:
rpaduk QyHknun, ooparHas QyHKIUS,
KOMIO3ULUS QYHKIUH, TMHENHHas QyHKIMS,
KBaJipaTUuHas (yHKIUS, CTelIeHHAas (QyHKIUS
LeJIBIM [TOKa3aTeeM, TPUTOHOMETPUYECKHe
(GyHKIMH, 00paTHBIE TPUTOHOMETPUUYECKUE
GbyHKLNY, TOKa3aTeNbHas U Jorapudpmuyeckast
(GYHKIMHM; YMETh CTPOUTH IpaUKU PYHKIIHH,
BBINOJIHATH NPeoOpazoBaHus rpauKkoB QYHKIUH;

- YMETh UCI0JIb30BaTh rpauku GyHKIMN AT
M3Y4EHHUS [IPOLIECCOB JIM 3aBUCUMOCTEN MpHU
peLIeHUH 3aj1ay U3 IPYTUX YY€OHBIX IPEIMETOB U
U3 pealibHOM KU3HU; BBIpaXKaTh popMyIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMM; U- CBOOOTHO
ONEepUPOBATH MOHITUSIMU: YETHOCTD (DYHKIUH,
NEPUOIMYHOCTh (DYHKIIMU, OTPAaHUYEHHOCTD
(GyHKIIMN, MOHOTOHHOCTb (DYHKIMH, SKCTPEMYM
¢byHKIMH, HanOoIbIIIee U HAMMEHbIIIee 3HAUCHUS
(GYHKIIMM Ha IPOMEXKYTKE; YMETh POBOJIUTH
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OK 05. Ocy1iecTBasTh YCTHYIO U
MUCHbMEHHYIO KOMMYHHUKAIUIO Ha
rocyapCTBEHHOM s3blke Poccuiickoi
®denepaliu ¢ yueToM 0CoOOeHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o6s1acTH 3cTeTHYECKOr0 BOCIIUTAHHUSA:

- OCTETUYECKOE OTHOIIEHUE K MUPY, BKIHOYAsI
ACTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTH BOCIIPUHUMATD Pa3IMYHbIE BUIbI
HCKYCCTBA, TPAJULIUU U TBOPUYECTBO CBOETO U APYTUX
HapoJ0B, OIYIIATh YMOLMOHAIBHOE BO3/IEHCTBHE
HCKYCCTBA;

- yOeX/1IeHHOCTh B 3HAYUMOCTH ISl TUMYHOCTH U
o0miecTBa OT€UECTBEHHOTO U MUPOBOI'O UCKYCCTBA,
THUYECKUX KYJIbTYPHBIX TPaJULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HbIX BUJIAX
HCKYCCTBA, CTpEMJIEHUE TIPOSIBIATH KauecTBa
TBOPYECKOM JINYHOCTH;

OBj1aieHHe YHUBEPCAJIbHBIMU

ucciaenoBanue QyHKIINH,

- YMETh UCII0JIb30BaTh CBOIMCTBA U rpauku
byHKIM 1715 peleHusl ypaBHeHHM, HEPaBeHCTB U
3aj7a4 C mapaMeTpamMmu; u300paxarb Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHUI HEPABEHCTB U UX CUCTEM

- YMETh OIIEpPUPOBATh MOHATUAMU: CpEAHEE
apupMeTHIecKoe, MeJana, HanboJbIIee U
HalMEHblIIee 3HaYeHus, pa3Max Aucrepcus,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO HA0OPa;
YMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpMalLKIO, IPEJICTABICHHYIO B «Ta0ynlax, Ha
JquarpaMmax, rpagukax, OTpaxarollyto CBoicTBa
pealIbHBIX MIPOLIECCOB U SBJICHUN; PEICTABIATD
nHpopmaruio

- YMETH OIIEPUPOBATH MOHATUAMU: CPEIHEE
apumeTHyecKoe, MeJiana, HanboJbIlee U
HAaMMCHBIICEC 3HAYCHUS, pasMax JUCIICPCUs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
YMEHUE U3BJIEKATh, HHTEPIIPETUPOBATE
MH(OPMaLINIO, IPEACTABICHHYIO B «TabIuIax, Ha
Juarpammax, rpaukax, OTpaskarollyro CBOWCTBa
pEAIbHBIX MTPOLIECCOB U SIBJICHUH; IPECTABIIATD
WH(pOpPMAIIHIO C TOMOIIBIO TAOJIUI] U TUATPAMM;
HCCJIE0BATh CTATUCTUYECKUE JAHHBIE, B TOM
YUCJIE C TPUMECHCHUEM Fpa(i)I/I‘—IeCKI/IX METOJ0B U
AJIEKTPOHHBIX CPEACTB;

- YMETbh ONEPUPOBATH MMOHATHUAMM: TOUKA, IPSMAas,
IIJIOCKOCTB IPOCTPAHCTBO, ABYTPAHHBIN YIOJI,
CKPELIMBAIOIIMECS MPSIMBbIE TAPAILIETBHOCTh U
MEPIEHIUKYIISPHOCTD MPSAMBIX U INIOCKOCTEM,
YTOJ MEXAY IPSAMBIMH, YTOJI MEXIY MPSIMON U
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OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY>Karollen Cpeibl,
pecypcocOepeKeHnI0, IPUMEHSTh
3HaHUS 00 U3MEHEHUH KIMMATa,
IPUHLIUIIBI OEPEKITUBOTO
IPOU3BOJICTBA, YHPEKTHBHO
JICHCTBOBATH B UPE3BBIYANHBIX
CUTYaLUAX

KOMMYHUKATHUBHBIMU /1eHiCTBUAMM:

a) o0IIeHue:

- OCYIIECTBIIATH KOMMYHHKAIIMX BO BCeX chepax
KH3HU,

- pacrmio3HaBaTh HEBEpOAIbHBIE CPEICTBA OOIICHUS,
IMOHMMAaTh 3HAYCHUE COLMAJIBHBIX 3HAKOB,
pacrno3HaBaTh MPEAMOCHUTKA KOH(IMKTHBIX
CUTYyaIMi ¥ CMATYATh KOH(JIUKTHI,

- Pa3BCPHYTO U JIOTUYHO U3JIAraTb CBOXO TOYKY
3pC€HUA C UCITIOJIb30BAHUEM A3BIKOBLIX CPCACTB

B 00/1acTH 3K0J10TrHYECKOT0 BOCITUTAHMS:

- chopMHPOBAHHOCTH HKOJIIOTUYECKOUN KYIbTYPHI,
IMOHUMAaHUE BIIMSHUSA COLMAIBHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOAHONU U COLUATBHOU
CpeIbl, 0OCO3HAHUE TJI00aTBFHOTO XapaKTepa
9KOJIOTHUECKUX MPOOIIeM;

- IUTAHUPOBAHKUE U OCYLIECTBIICHUE ACHCTBUI B
OKpY>Kalolllel Cpelie Ha OCHOBE 3HAHUS LIeJIen
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUMN, IPUHOCAIINX BPE
OKpY>Karolleu cpere;

- YMEHHE MPOTHO3UPOBATH HEOIATOMIPHUSITHBIE
AKOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAEMbBIX
JEUCTBUH, ITPEIOTBPALIATh HX;

- paclIMpPEHUE ONbITA ACATETbHOCTH KOJIOTUYECKOMN
HAIPABJIEHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COIMATIBHOM
JEATEIIbHOCTH

IIJIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTAMU,
paccTostHUE OT TOYKU 0 IIJIOCKOCTH, PACCTOSIHUE
MEXY NPSMBIMHU, PACCTOSHUE MEKIY
IIJIOCKOCTSIMU;

- YMETb UCIIOJIB30BATh IIPH PEIICHUH 3a1a4
U3y4eHHBIE (PAKTHI U TEOPEMBI ITTAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPY’KaIoILero Mupa

- YMETb ONEPUPOBATH MOHATUIMU:
IIPSIMOYTOJIBHAs CUCTEMA KOOPINHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE IIPOU3BEIEHUE, YTOJI MEXKAY
BEKTOPaMHM, CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOPA Ha YHUCJI0; HAXOJUTH C IIOMOILBIO
M3YYEHHBIX (POPMYI KOOPIUHATHI CEPEIUHBI
OTpe3Ka, pacCTOSHUE MEXKY JBYMs TOUKaMU;
-yMeTh BBIOMPAThH MOAXOIALINI U3yUEeHHBIH METO
JUIsl pELIEHUs 3a/1a4M, Paclio3HaBaTh
MaTemMaTuyeckue (pakThl 1 MaTeMaTHUYECKHE
MO/JIEJI B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE;

YMEHME IPUBOAUTE IPUMEPBI MATEMATHUECKUX
OTKPBITHI POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAYKH.

- YMETbh ONIEPUPOBATH IMOHATHUIMU: CIIyIANHBINA
OTIBIT U CITyyaifHOEe cOOBbITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHSI; YMETh BBIUYUCIISTD
BEPOSITHOCTH C UCIIOJIb30BaHHEM I'paprUuecKux
METOJIOB; IPUMEHSAThH (POPMYJIbI CIIOKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOpHBIE
(bakThl 1 GOpMyIIBI IPU PELLICHUH 3a7a4;
OLIEHUBATh BEPOSTHOCTH PEaJIbHBIX COOBITUH;
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3HAKOMCTBO CO CJIYYalHBIMHU BEIIMYNHAMM:
YMEHHE IPUBOJIUTH IPUMEPHI TPOSBICHUS 3aKOHA
OOJBIINX YKCEN B IPUPOIHBIX U OOIICCTBEHHBIX
SIBJICHUSIX

IIK 3.1. OpranuzoBsiBaTh padoTy
IepCOHalIa 1o 00padOTKe MePEBO30YHBIX
JIOKYMEHTOB M OCYIIECTBJICHUIO PACUE€TOB
3a YCIIyTH, IPEI0CTABIIIEMBIC
TPAHCIIOPTHBIMU OPTraHU3aLUIMU.

- OCYIIECTRIIATH LICJICHANPABICHHBIN TTOUCK
IepeHoca CpeJCTB U CIIOCOO0B JACHCTBUS B
podecCHOHATIBHYIO CPEey;

- TOTOBHOCTH K aKTHBHOﬁ JCATCIIBHOCTU
TEXHOJIOTMYECKOH M COIMAIbHOM HAIPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOSITEJILHO BBIIOJIHATH TAKYIO I€ATEIbHOCTD;

- pa3pabarbIBaTh IUIaH PEHICHHS TPOOJIEMBI C YIETOM
aHaJIM3a UMEIOIINXCSl MAaTePHAIIbHBIX U
HeMaTepHuaJbHbIX PECYPCOB;

- JIelaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0,
OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

- YMETh HHTETPUPOBATh 3HAHMS U3 Pa3HbBIX
MpEAMETHBIX 00JIaCTeH;

-BJIaA€Th OCHOBHBIMH ME€TOAAMHU U ITOHATUAMU
MATEMAaTHYCCKOI'O aHajlIn3a,

- BJIaA€Th OCHOBHBIMU MAaTECMAaTUYCCKUMH
MCTOdaMU PCIICHUAMUA NPUKIIAJHBIX 3a1a4
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2. CTpykTypa ¥ cofep:kaHue 0011e00pa30BaTeIbHOM M 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 aTTecTALMA

1 cemecmp — oughghepenyuposannvlii 3auem 2

2 cemecmp - 3K3aMeH

22



2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCIUILINHBI

HaumeHoBaHHe Pa3/1esioB U TeM Conep:xanue y4e0HOTo MaTepualia (OCHOBHOE U NMPo(deccHOHATBLHO- O6bem | DopMupyeMble
OpPHEHTHPOBAHHOE), 1a00pPATOPHbIE M MPAKTHYECKUE 3aHATHS, MNPUKJIATHOI MOIYJIb | YacOB | KOMIIETEHIHH
(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 NEATEIbHOCTH.
CIEeNUATBHOCTH 2
Tema 1.2 Cooepiicanue yueono2o 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 OK 01.. OK 02
Tema 1.3 ITpodeccHonaLHO-OPHEHTHPOBAHHOE COIEP/KAHME (COAEPKAHNE PUKIIATHOTO MOTYJIs) OK 0 3" OK 0 4"
T'eomMeTpHst HA IVIOCKOCTH Ilpakmuueckoe 3anamue Ne 1 OK 0 5" OK 0 6"
Bunb miockux Guryp u ux miomass. [IpakTuko-opueHTUpOBaHHBIE 337a4i B Kypce iy ”
T€OMETPUH Ha TUIOCKOCTH 2 OK 07.
Tema 1.4 Cooepircanue yueonozo mamepuana IIK 3.1.
IpoueHTHBIE BHIYHCIEHHS [IpocTsie MPOIEHTHI, pa3HbIe CIOCOOBI UX BEIYUCICHUS. CI0KHBIC TPOIIEHTHI 2
Ilpaxmuueckoe 3anamue Ne2
[TporieHTHBIE BBRIUUCTICHUS 2
Tema 1.5 Cooepitcanue yueonozo mamepuana
YpaBHeHHsI H HEPABEHCTBA Jlunelinble, KBaipaTHbIE, APOOHO-TMHEWHBIC YPAaBHEHUS U HEPABEHCTBA 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,
HEPaBEHCTB onpenenuTens MaTpulbl. Meron ["aycca. CuCTEMBI HENTMHENHBIX YPABHEHUM. 2
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CucreMbl HEpaBEHCTB

Tema.l.7 Cooepircanue yueonozo mamepuana
BxoaHOii KOHTPOJIB Boruncnenus u npeobpa3oBanusi. YpaBHEHUs U HEPABEHCTBA. [ eomeTpus Ha 1
MJIOCKOCTH
Koumponvnaa paboma Ne 1 1
CamocrosiTeJibHasi padoTa 00y4yaromuxcs
Pemienue 3a1a4 no W3y4eHHBIM TEMaM 10
[ToaroroBka 0T4€TOB K MPAKTUYECKUM 3aHITUSIM
Pazgen 2. IIpsimblie u 28
IJIOCKOCTH B MPOCTPAHCTBE
Tema 2.1 Cooepircanue yuebnozo mamepuana
OCHOBHBIC IOHATHUSA [Ipeamer ctepeomeTpun. OCHOBHBIE MOHSTHS (TOUYKa, MPsMasi, INIOCKOCTh,
cTepeoMeTpHu. npocTpancTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekaromuecs,
PacnoJioxkeHne NpaMbIX U napajjiebHble U CKpelIrMBaromuecs npsamele. [IpusHak u cBoicTBa
II0CKOCTe CKpEIIUBAIOIINXCS MPSIMBIX. OCHOBHBIE TTPOCTPAHCTBEHHBIE (DUTYPHI. 2
Tema 2.2 Cooepircanue yuebnozo mamepuana
IMapanieabHOCTh NPSMBbIX, [Tapannensubie mpsiMast u iockocth. Onpenenenue. [Ipuznak. CoiicTsa (¢
NPSIMOIi M IJIOCKOCTH, nokaszarenbcTBOM). [Tapannenbhbie mockoctu. Onpenenenue. [Ipusnak. CoiicTBa OK 01.. OK
IUIOCKOCTel (c mokazarenbcTBOM). TeTpadap u ero sneMeHThl. [lapannenenunesn u ero 03 012 04
sreMeHThl. CBOMCTBA IIPOTHUBOIIOJIOKHBIX TPAHEH M AUaroHajel mapauieenuie/a. 6K 07 "
[Toctpoenue ceuennii. Pemenue 3aaau. 4 '
Tema 2.3 Cooepitcanue yueonozo mamepuana
IepneHIUKYJIAPHOCTD [Tepnenaukynspubie npsimbie. [lapaniensHbie mpsMbie, TEPIICHIUKYISIPHBIE K
NPSAMBIX, IPSAMOI H I0cKOCTH. [Ipu3HaKk nepneHaAuKyIIPHOCTH MPSIMOM U TTIOCKOCTHU. Jl0Ka3aTenbCTRO.
IJIOCKOCTH, IIJIOCKOCTEM [Tepnenaukysisip u HaksioHHas. [leprienagukynsipasie miockocTu. [IpuzHak
MepIEeHIUKYIIPHOCTH TUIOCKOCTeH. Jloka3zaTenscTBO. PaccTosiHMe B IpOCTpaHCTBE 2
Tema 2.4 Cooepircanue yueonozo mamepuana
Teopema o Tpex Teopema o Tpex meprneHauKyasapax. YToa MexIy IpsSIMON U TUIOCKOCTBIO. YTOI
neprneHuKyJasipax MEXy IIOCKOCTAMU 4
Tema 2.5 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COiePKaHMe (CoAepKaHNe MPUKJIATHOTO0 MOAYJIsI)
Akcuomsl crepeoMeTpun. [lepneHuKyaspHOCTh IPSIMOM U TIOCKOCTH, 4
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MapaienbHbIe,
nepneHIuKyJsipHble,
CKpelIMBaolue NpsiMble

NapaJluICIbHOCTb ABYX HPSAMBIX, ICPICHAUKYIIAPHBIX IIIOCKOCTH,
ICPICHAUKYIIAPHOCTD IUIOCKOCTEH

Ilpakmuueckoe 3anamue N 4,5
[TapamienbHble, NEPIEHIUKYIISAPHbIE, CKPEIIUBAIONIUE MIPSIMBbIE

Tema 2.6 Cooeporcanue yueonozo mamepuana 1
Pemenne 3axay. IpsiMble u Pacnonoxenue npsiMbIX U MJIOCKOCTEN B MPOCTpaHCTBE. llepnenanKyasipHOCTD U
IJIOCKOCTH B IPOCTPAHCTBE | APAJUICILHOCTD NPAMBIX M INIOCKOCTEH. CKPEIMBAOIMECS NIPSIMBIE
Konmponvnaa paboma No2 1
CamocTosiTesibHAsA padoTa 00y4arOIMXCst
Pemenne 3ana4 1o u3y4eHHbIM TEMaM 10
[ToaroroBka 0T4ETOB K MPAKTUYECKUM 3aHATUSIM
Pasnen 3. Koopanuatsl n 24
BEKTOPbI
Tema 3.1 Cooepiicanue yueono2o mamepuana
JlekapToBbI KOOPIMHATHI B JlexapToBbI KOOPJIMHATHI B ITpocTpaHcTBe. [Ipocreiinive 3a1aun B KOOpAUHATAX.
npocrpancrse. Paccrosinue Paccrosnne mexay IByMs TOUKaMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka
MeXKIy ABYMS TOUKAMM.
KoopannaTtsl cepeauHbl
oTpe3Ka 2
Tema 3.2 Cooeporcanue yueoHozo mamepuana OK 01., OK
BekTopsl B IpocTpaHcTBe. Bexkrops! B npocTpancTBe. Cli0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA 02., 0K 03.,
VYroJ1 MesKay BEeKTOpaMH. Ha yncio. Kommianapueie BeKTopbl. CKaJsipHOE MPOU3BEICHUE BEKTOPOB. OK 04., OK 05.
CkajsipHoe pou3BeeHue PaznoxeHue BekTopa 1Mo TpeM HEKOMIUIaHAPHBIM BekTopaMm. KooparHaTel BEKTOpa, K 3.1.
BEKTOPOB CKaJIIPHOE MIPOU3BE/ICHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXAY BEKTOPAMHU, YOl
MEXy MPSIMOU U IIOCKOCTBIO, YTOJI MEKY TJIOCKOCTSIMU. Y PaBHEHHE TNIOCKOCTH.
['eomeTprueckuii CMbICH ONpeAenuTens 2x2 4
Tema 3.3 IIpodeccnoHAILHO-OPHEHTUPOBAHHOE CoiepPKaHMe (COAePKAHUE TPUKJIATHOTO MOTYJIsI)
IpaKTHKO- Ilpakmuueckoe 3anamue Ne 6
OpPHEHTHPOBAHHBIE 321a4H KoopannatHas miockocTs. Berancienue paccTOsIHUN HA INIOCKOCTH.
HA KOOPANUHATHO# Ilpakmuueckoe 3anamue Ne 7
ILIOCKOCTH Brruncnenue mmomanen Ha miockoctu. KommuyecTBeHHbIE pacyeThl 4
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Tema 3.4 Cooepiicanue yuebno2o mamepuana
Pemenue 3aapay. JlexapTOBbI KOOPJIMHATHI B MPOCTPAHCTBE. BekTOph! B ipocTpancTe. ClioxkeHue u 1
KoopauHaThl H BEKTOPHI BBIYNTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOPA HA 4YKCII0. KomIiaHapHbIE BEKTOPHI.

CkanspHoe npousBeieHue BEKTOPOB. Pa3nokeHne BeKTopa no TpeM

HEKOMIUTaHApHBIM BekTOpaM. [Ipocreiimme 3agaun B koopauHaTtax. KoopauHaTsl

BEKTOpA, PACCTOSIHUE MEXIY TOUYKaMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka, CKAISIPHOE

IIPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YTOJI MEXAY BEKTOPAMH, YTOJI MEXKIY

MPSAMOU U TJIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTIMH

Koumponvnaa paooma Ne 3 1
CamocrosiTeibHAA padoTa 00y4aOIIUXCH
Pemienne 3a1a4 no n3y4eHHbIM TEMaM 12
[ToaroroBka 0T4ETOB K MPAKTUYECKUM 3aHATUSIM
Paspnen 4. OcHOBBI 54
TPUTOHOMETPHUH.
TpuroHomerpuieckue
GyHKuun
Tema 4.1 Cooepotcanue yueonozo mamepuana
Tpuronomerpuyeckue Panuannas mepa yrna. IloBopoT Touku BOKpYT Hauajia KoopauHat. OnpeneneHue
(GYHKIHH IPOU3BOJILHOIO CHHYCa, KOCUHYCa, TAHT€HCA U KOTAaHT€HCA. 3HAKU CUHYCA, KOCUHYCA, TAHT€HCA U OK 01.. OK
yria, unciaa. Paguannas u KOTaHI'€HCa [0 YETBEPTAM. 3aBUCUMOCTb MEX1Yy CUHYCOM, KOCUHYCOM, TAHT€HCOM U 02 OIE 03
rpaaycHasi Mepa yrJjia KOTAaHI'CHCOM OJJHOT'O U TOT'O K€ yTJIa 4 OK’ 04 OI<’
Tema 4.2 Cooepircanue yueobnozo mamepuana 05 OIE 06
OcHoOBHBIE Tpuronomerpuueckue ToxaecTpa. CHHYC, KOCHHYC, TAHT€HC U KOTAHI'E€HC YIJIOB (’)K 07 "
TPUTOHOMETPUYECKHE U — o . PopmyIibl IPUBEACHUS K 3 1’
TORIeCTBA. POpMY.JIbI o
NpUBeICHUA 4
Tema 4.3 Cooepircanue yueonozo mamepuana
CuHyc, KOCHHYC, TAHT€HC Cymma 1 pa3HoCTh cuHYcOB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCUHYC
CYMMBI M Pa3HOCTH JABYX AaBoWHOTrO yria. @opmMyssl MOJTOBHHHOTO yriia. [IpeoOpa3oBanne CyMMBI
yryioB. CHHYC M KOCHHYC TPUTOHOMETPUYECKHUX (DYHKITUI B TPOU3BEACHUE U TIPOU3BEIICHNE B CYMMY.

BripakeHne TpUrOHOMETPUIECKUX (DYHKIIHIA yepe3 TAHT€HC TTOJIOBUHHOTO 6

ABOMHOIO yrya. ®opmyibl
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IMOJIOBUHHOI'O yIJja

aprymenra. [IpeoOpa3zoBaHue NpocTeHIINX TPUTOHOMETPUUECKUX BBIPAKEHU

Tema 4.4
DyHKUNH, UX CBOMCTBA.
Cnoco0bI 3a1aHMs PYHKIHMHU

Cooepicanue yuedonozo mamepuana

OO6nacTp onpeeneHns U MHOKECTBO 3HaUeHUN QyHKUUN. YETHOCTD, HEYETHOCTD,
nepuoauuHOCTh QyHKIUH. CriocoOb! 3a1aHus QyHKITHI

Tema 4.5

Cooepotcanue yuednozo mamepuana

Tpuronomerpuieckune O6mnacTp onpesiesieHns U MHOXKECTBO 3HAYEHU N TPUTOHOMETPUUECKHUX (DYHKIIUH.
(pYHKIHMH, HX CBOICTBA U YETHOCTB, HEUETHOCTD, IEPUOUYHOCTD TPUTOHOMETPUUECKUX (pyHKIMI. CBolicTBa
rpagpuxku u rpaduku QyHKIUNA Y =COSX, y =sinx, y =1gx, Yy =ctgx

Tema 4.6 Cooepiicanue yueono2o mamepuana

IIpeoopasosanue rpadukos | CKaTve M pacTsHKEHHE rpa@UKOB TPHTOHOMETPHIECKUX (DYHKIMIA.
TPUTOHOMETPUYECKUX Ilpakmuueckoe 3anamue Ne 8

bynxummn [IpeoGpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

Tema 4.7 Onucauue IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COdepPKAHNE NPUKJIATHOTO MOAYJINA)
NPOM3BOACTBEHHbIX Ilpakmuueckoe 3anamue Ne 9, 10

NPOLECCOB € MOMOILIbIO
rpaduxoB pyHKUMI

Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKITHI B PO eCCHOHATBHBIX
3aayax

Tema 4.8 Cooeporcanue yueoHozo mamepuana

O0OpartHbIe OO0patnble TpuronoMerpudeckue Gpynknuu. Mx cpoiictBa u rpauku
TPUTOHOMETPHYECKHUE

byHkumn

Tema 4.9 Cooeporcanue yueoHozo mamepuana

TpuroHomerpuieckue 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.

IlIpakmuueckoe 3anamue Ne 11
[IpeobpazoBanue rpa)ukOB TPUTOHOMETPHUUECKUX (PYHKIIMI

Tema 4.10

Cucrembl
TPUTOHOMETPHYECKHX
ypPaBHEeHHU

Cooepotcanue yueonozo mamepuana

Cuctembl IPOCTERIINX TPUTOHOMETPUUECKUX YPABHEHUI
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Tema 4.11 Cooepiicanue yuebno2o mamepuana

Pemenne 3axa4. OCHOBBI [IpeobpazoBaHKe TPUTOHOMETPUUECKUX BhIpaskeHul. Pemenne 1

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, B TOM YHUCIIE C UCIIOJIb30BAHUEM

Tpuronomerpuyeckue CBOWCTB ()yHKIIMH.

GyHKIun Koumponvnaa paooma Ne 4 1

CamocrosiTesibHasi padoTa 00yyaromuxcs

Pemienue 3a1a4 1o U3y4eHHBIM TEMaM 18

[ToaroToBka OTYETOB K MPAKTHYECKUM 3aHATUSAM

Paznean S. 16

KommnuekcHbie ynciia

Tema 5.1 Cooepircanue yuebnozo mamepuana

KoMIiekcHbIe Ynciia [Tonsitne xkommiiekcHoro yucina. ConpsikeHHbIe KOMIUIEKCHBIE YUCIIa, MOAYIb U OK 02.. OK
apryMeHT KOMIUIEKCHOro yncia. Popma 3anucu KOMIUIEKCHOTO Yuciia 03 OK, 04
(reomeTpuueckasi, TpUrOHOMeTpUYecKasi, aaredpandeckas). Apupmerndyeckue éK 07 N
NEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU 4 '

Tema 5.2 IIpodeccnoHaILHO-OPHEHTUPOBAHHOE ColePKaHME (COAePIKAHNE TPUKJIATHOTO MOTYJIsI)

Ilpumenenne komiiekcuoix | IIpakmuueckoe sanamue Ne 12, 13

yuce BelIosiHEHNE pacyeToB C MOMOIIBIO KOMIUIEKCHBIX uncen. Mcnonb3zoBanue
KOMIUIEKCHBIX YHCell B MPo(ecCHOHANbHbBIX 3a7auax 2

CamocrosiTeqbHAs padoTa 00y4YaroIMuXCcs

Pemenue 3a1a4 Mo U3y4eHHBIM TEMaM 10

[TonrotoBka OTYETOB K MPAKTUYECKUM 3aHITHIM

Paszgen 6. IlpousBognas 49

(pyHKuuM, ee NPUMEHEHHE OK 01.. OK

Tema 6.1 Cooepircanue yueobnozo mamepuana 02 012 03

IToHsITHE IPOU3BOHOM. OnpeneneHue YuCIOBOM MOCIEA0BATEILHOCTH U CIIOCOORI ee 3aanusi. CBolicTBa OIE 04 OIE

®opMyJibl M TPaBUJIA YHCJIOBBIX NOCIe0BaTeNIbHOCTEN. OnpeaeneHne npejena nocie10BaTeaIbHOCTH. 05 OIE 06

aupdepenuupoBanus Brruncnenue npenenos nocinenosarenpsoctell. [Ipenen pynkiun Ha 6K 07 N
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupaienue '
¢byHKMu. 3aga4n, TPUBOAAIINE K MOHITHIO Tpou3BogHON. OnpeneneHue
MIPOU3BOIHOM. ANITOPUTM OTHICKAHUSI TPOU3BOTHOM 2
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Tema 6.2

IIpousBoaHbIE CyMMBI,
Pa3HOCTH, IPOU3BeIeHUS,
YaCTHOI'O

Cooepotcanue yueonozo mamepuana

®opmynsl nuddepenmpoanus. [IpaBuna quddepeHimpopanus

Tema 6.3

IIpousBoanbie
TPUTOHOMETPHYECKHX
¢Gynxumia. IlpousBoaHas
CJI0KHOM (PYyHKIIUH

Cooepotcanue yuednozo mamepuana

Omnpenenenue ciaoxHoi pyHKIMU. [Ipon3BoAHAS TPUTOHOMETPUUECKUX (YHKIIUH.
[IpousBonHas cI0KHON PYyHKIIUU

Tema 6.4

IlonsiTe HeMPepPBLIBHOCTH
Gynkuuu. Merton
HHTEPBAJIOB

Cooepotcanue yueonozo mamepuana

[Tonsarue HenpepbiBHOCTH GyHKIMU. CBOMcTBa HEeNMpepbIBHOCTH (pyHKIMU. CBSA3b
MEXAYy HENPEPBIBHOCTHIO U TU(DPepeHInpyeMOCThI0 (PYHKIIMH B TOUKE. AJITOPUTM
pelleHns] HepaBeHCTB METOJI0M UHTEPBAJIOB

Tema 6.5
I'eomeTpuuyeckuii u
(usrueckuid CMbICI
NPOM3BOAHOMI

Cooepotcanue yueonozo mamepuana

I'eomeTpuueckuii CMBICT MPOU3BOAHON (DYHKITUN — YTIIOBOW KOAPDHUITUEHT
KacaTelbHOU K Tpaduky GyHKIIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K Tpaduky
GyHKIIUU. AJIITOPUTM COCTaBIICHUS YPaBHEHHsI KacaTelIbHOM K rpaduky QyHKIIH

y=f(x)

Tema 6.6

Du3nvYecKnii CMbICJI
NMPOU3BOJAHOM B
npogeccuoHAIbHBIX 32/1a49aX

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKJIATHOTO MOAYJINA)

Ilpaxmuueckoe 3anamue Ne 14
duznyeckuil (MEXaHUYECKUI) CMBICT MPOU3BOJHOM — MTHOBEHHAsI CKOPOCTD B

MoMeHT BpemenH t: v =S'(t)

Tema 6.7
MOHOTOHHOCTH PyHKUMH.
Touku IKCcTPpEMyMa

Cooepotcanue yueonozo mamepuana

Bo3spacrtanus u yosiBaHUs (YyHKIIMH, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS
(GyHKIHMM 3HAKy MPOU3BOAHON. [ToHATHE MPOU3BOIHON BBICIIETO MOPSIKA,
COOTBETCTBHE 3HAKa BTOPOU MPOU3BOAHOMN BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha
oTpeske. 3a7aun Ha MAaKCUMyM U MUHUMYM. [IoHSTHE acCUMNITOTHI, CTOCOOBI UX
orpeneneHus. AJITOPUTM UCCIIEe0BaHUs (YHKIIMH U IOCTPOEHUS ee rpaduka ¢
MTOMOIIBIO TPOU3BOAHOM. JIpoOHO-NTMHEeHAs QyHKUIUS

Tema 6.8
HccaenoBanue pyHkuuu u

Cooeporcanue yueonozo mamepuana

UccnenoBanue GyHKIKMKM HA MOHOTOHHOCTh U TIOCTPOEHUE IpapuKoB
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MOCTpOeHHue rpaguKoB

Tema 6.9
HaunbGoablnee 1 HanMeHbLIEE

Cooepicanue yuedonozo mamepuana

Haxoxnenne HanOoJbIIero 1 HAMMEHBUIETO 3HaYEHUS! P YHKIUH, TOCTPOECHUE

3HaYeHue PyHKINH rpa)KoB MHOTOUYJICHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTUYeCKOTro aHaIn3a 3

JuddepennupoBannblii 3auet (1 cemectp) 2
Tema 6.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAepPKAHNEe NPUKJIATHOTO MOAYJINA)
Haxo:kaeHue onTuMaibaoro | HauOobllee ¥ HaMMEHbIIEE 3HAYCHUE )YHKIMU 2
pe3yJbTaTa ¢ MOMOIIbIO Ilpakmuueckoe 3anamue Ne 15, 16 2
NpOM3BOIHOI B Haxoxxnenne onTuMaibHOTO pe3ybTaTta ¢ MOMOIIBI0 MPOU3BOIHON B MPAKTHYECKUX 2
NMPAKTUYECKHUX 3a/1a4axX 3amadax
Tema 6.11 Cooepiicanue yueono2o mamepuana
Pemenue 3aiau. dopmynsl u ipaBuia quddepentmpoBanus. MccnenoBanue GyHKINHA ¢ TOMOIIBIO 1
IpousBoaHas GyHKIHUH, €€ npou3BoHOM. Hanbounbliee n HauMeHbllee 3HaUeHNuEe HyHKIUN
NpUMeHeHHne Koumponvnaa paboma Ne 5 1
CamocrosiTeJbHAA padoTa 00yYaOIIMXCA
Pemienue 3a1a4 1o n3y4eHHbIM TEMaM 12
IToaroroBka 0T4€TOB K MPAKTUYECKUM 3aHATUSIM
Pa3znen 7. MHOrOrpaHHUKH U 60
TeJia BpallleHUus
Tema 7.1 Cooepircanue yuebnozo mamepuana
Bepumiunbl, pedpa, rpanu [TonsiTne MHOTOrpaHHuKa. Ero snemMeHTsl: BepuinHbl, pedpa, rpanu. /uaroHans. OK 01.. OK
MHOTOTrPAHHHKA Ceuenue. Brimykiible U HEBBITYKIIbIE MHOTOTPAaHHUKH 2 0 012 03
Tema 7.2 Cooepircanue yueobnozo mamepuana OIE 04 OIZ
Ilpusma, ee cocrasisiiomme, | Ilonarue npusmel. Ee ocHOBanus u 60koBbIe rpanu. Beicota mpusmel. Ilpsamas u 05 OIE 06
ceuenue. [Ipsimas u HakJIoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue 6K 07 °
NpaBUJIbHAS NPU3MBbI 2 K 3 1'
Tema 7.3. Cooepircanue yuebnozo mamepuana o
IMapanaenenunen, Kyo. [Tapannenenurien, CBOMCTBa MPSMOYTOJIBHOTO TIapajuienenumneaa, kyo. Cedenue
Ceuenue kyo0a, Ky0a, mapauienenumnesaa

2

nmapaJsuieJcnmuieaa
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Tema 7.4

ITupamuna, ee
COCTABJISIIONINE, CEYCHME.
I[IpaBuiabHasi mupamMuaa.
YceyeHHass mupaMuia

Cooepotcanue yueonozo mamepuana

[Tupamuna u ee anementhl. Ceuenue nupamMubl. [IpaBunbpHas nupamMusa.
VYceuenHnas nupamuia

Tema 7.5

bokoBas u moiHas
MOBEPXHOCTH MPU3MBI,
NMUpPaMUIbI

Cooeprcanue yuedonozo mamepuana

[1nomaas OOKOBOI U MOTHON NOBEPXHOCTH MPU3MBI, TUPAMUIbI

Tema 7.6

Cummertpus B KyOe,
napaJjJjiejienuinesne, npusme,
nupamujae

Cooepotcanue yuednozo mamepuana

CI/IMMeTpI/IH OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ, IITIOCKOCTH. CI/IMMeTpI/ISI B KY6C,
nmapajuiCaenuncac, mpu3Me, mupaMmnuic

Tema 7.7
IIpumepsl cumMMeTpuil B
npodeccuu

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKJIATHOTO MOAYJINA)

CumMeTpusi B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

IlIpakmuueckoe 3anamue Ne 17, 18
Cummetpus B mpodeccun

Tema 7.8 Cooepircanue yuebnozo mamepuana

IpaBuabHbIE [TonsTe npaBUILHOTO MHOTOTpaHHKKA. CBOMCTBA MPAaBUIIbLHBIX MHOTOTPAHHUKOB
MHOTOTPAHHUKH, UX

CBONCTBA

Tema 7.9 Cooepitcanue yueonozo mamepuana

Huauuap, ero
cocraBpjsionue. Ceuenue
HUJIMHIPA

Hunuaap u ero snemenThl. CeueHue MUIMHIpa (MapajijielbHOe OCHOBAHUIO M OCH).

PazBepTka nununapa

Tema 7.10
Konyc, ero cocrasiasiromue.
CeuyeHne KoHyca

Cooeporcanue yueonozo mamepuana

Konyc u ero snementsl. CeueHne koHyca (mapauiebHOe OCHOBAHUIO U
MpOXOoAsIIee Yepe3 BEPIINHY), KOHUUECKUE ceueHus. Pa3BepTka LUIUH]Ipa

Tema 7.11
YceueHHbil KOHYC. CeueHue
YCE€YEHHOI0 KOHYCa

Cooepotcanue yueonozo mamepuana

Yceuennsiit koHyc. Ero oOpa3sytomias u BeicoTa. CedeHne yCEUeHHOTO KOHYyca
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Tema 7.12
IIlap u cepa, ux ceyeHus

Cooepotcanue yueonozo mamepuana

[ap u cepa. Bzanmuoe pacnonoxenue chepsl u miockoctu. CeueHue mapa,

ctepsl 2
Tema 7.13 Cooepircanue yuednozo mamepuana
IHousiTe 00 00BeMe TeJia. [Tonsitue 06 o6beMe Tena. O6beM Kyda U MPSIMOYTOJIBHOTO Mapalijieenunesaa.
OTHoOLIEeHHE 00bEMOB O6beM npu3Mbl 1 nUIUHApPA. OTHOILIEHHE 00BEMOB MOJOOHBIX TE.
NO00HBIX TeJ ['eoMeTpuueckuii cMbICT OnpeneauTeNs 3-To mopsaKa 2
Tema 7.14 Cooeporcanue yuednozo mamepuana
O0beMbl U ILIOIIAAU O6bembl mupaMuibl 1 KoHyca. O0beM mmapa. [lnomanu nopepxHocTei Ten 2
NMOBEPXHOCTEH TeJl Ilpakmuueckoe 3anamue Ne 19
[Tnomaan moBepXHOCTEH MHOTOTPAHHUKOB U TeJl BPaIllCHUS 2
IlIpakmuueckoe 3anamue Ne 20
OO6beMbl MHOTOTPAaHHUKOB U TEJl BpaIlleHUS 2
Tema 7.16 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEePKAHNE NPUKJIATHOTO MOAYJINA)
I'eoMeTpHYeCKHe Ilpakmuueckoe 3anamue Ne 21, 22
KOMOMHAIIMHM HA PAKTHKe Hcnonp3oBanne kKOMOMHAIIMI MHOTOTPAaHHUKOB U TEJ BPAIICHUS B IPAKTHKO-
OpPUEHTUPOBOYHBIX 3a7a4ax 4
Tema 7.17 Cooepotcanue yueonozo mamepuana
Pemenue 3axau. OO0BeMBI ¥ IONIAAN MOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BpAIllCHUS 1
MHoOrorpaHHMKH H TeJaa Koumponvnaa paooma Ne 6 1
BpallleHust
CamocrosiTeibHAs padoTa 00y4arIIMXCH
Pemienue 3aga4 o M3y4eHHbIM TEMaM 20
[ToaroToBka OTYETOB K MPAKTUYCCKUM 3aHATUSIM
e 2| ok, ox
2
Tema 8.1 Cooeporcanue yueonozo mamepuana (gK’ (())41{ (gK’
IlepBooOpasnast pyHKUHH. 3ajaya 0 BOCCTAHOBJICHUH 3aKOHA JBMXKCHHUS 110 U3BECTHOM ckopocTu. Ilonsarue 05 OIE 06
IIpaBu/a HaxoxkAeHUSA uHTerpupoBanusa. O3HaKOMIIEHHE C MTOHITHEM MHTETpaja U NepBooOpa3Hoi U ee (’)K 07 ’
NnepBo0dpPa3HbIX MIPOM3BOIHOM, BEIUUCIICHUE MIEPBOOOPa3HOM it naHHOU DyHKImu. Tabnuia )
bopmyn 175 HaXOXKACHUA NepBooOpa3HbIX. V3yueHne npaBuia BEIYUCICHUS 2
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nepBooOpa3Hoit

Tema 8.2

I[Liomaas KPUBOJIUHEHHOM
Tpanenuun. ®opmyJia
HbroTona-Jleiionuna

Cooepicanue yuedonozo mamepuana

3amauu, TpUBOASIINE K MOHATUIO ONPEIEICHHOTO HHTErpalia — O BRIUUCICHUN
TUIONIA/IM KPUBOJIMHEWMHON Tparnenuu, o nepeMerieHnu Touku. [loustue
OIIpe/IeNIEHHOT 0 NHTerpana. I'eomerprueckuil 1 GU3NUECKUI CMBICH ONPENEIEHHOTO

uHTerpana. ®opmyna Herotona-JleiOHuima 2
Tema 8.3 Cooepiicanue yueono2o mamepuana
HeonpenesieHHbli 1 [TonsiTue HeomnpeneIeHHOTO UHTErpaia
omnpe/eJleHHbI HHTETPAJIbI 2
Tema 8.4 Cooepircanue yuebnozo mamepuana
IHonsiTve 00 onpeaeIeHHOM ['eomeTprueckuii CMBICH ONPEICICHHOTO HHTETpalia
HHTerpaJje Kak njiomau
KPHUBOJIMHEHHON Tpanmeuun 2
TeMma 8.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEePKAHNE NPUKJIATHOTO MOAYJINA)
OnpeaeaeHHbIii HHTerpajg B | [ COMETPUYECKHUI CMBICI ONpeeNneHHOro nHTerpana. dopmyna HerotoHa-
JKM3HU Jleitbnuna. Pemenue 3a1a4 Ha MPUMEHEHUE UHTETpasia sl BEBIYUCICHUS
(bU3UYECKUX BEITMYUH U TUIOMA e
Ilpakmuueckoe 3anamue Ne 23, 24
OrnpeenieHHbI UHTETPaN MPU PEIICHUU TPUKIIATHBIX 33124 4
TeMma 8.6 Cooepotcanue yueonozo mamepuana
Pemenue 3aau. [TepBooOpasnas pyukiuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee npuMenenue 1
IlepBooOpa3nas ¢pyukuuu, ee | Konmpononaa paooma Ne 7 1
NpUMeHeHHe
CamocrosiTeibHAs padoTa 00y4arIMXCH
Pemenue 3a1a4 no u3yuyeHHbIM TEMaM 8
[ToaroToBKa OTYETOB K MPAKTUYCCKUM 3aHATUSIM
Pa3nen 9. 22 |OKO0I.,0K 02.,
CTreneHu u KOPpHU. OK 03., OK 04.,
Crenennasi pyHKUMSs OK 05., OK 07.
Tema 9.1 Cooepotcanue yueonozo mamepuana
Crenennast gpyHkuus, ee [ToHsiTHE KOpHS N-OM CTENEHH U3 JEUCTBUTENIBHOTO ynciaa. OyHKuuu y = 8/x ux 2
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CBOMCTBA cBoiicTBa u rpaduku. CBoWCTBa KOPHS N-0H CTETICHH
Tema 9.2 Cooepircanue yuebnozo mamepuana
IIpeoOpa3oBanue [IpeoOpazoBaHue UppaMOHATBHBIX BEIPAKEHUN
BbIPAKEHUH ¢ KOPHAMHU N-0H
CTENeHH 4
Tema 9.3 Cooeprcanue yuedonozo mamepuana
CBoiicTBa CTENEHH ¢ [TonsiTHE CcTENEeHN ¢ TI0OBIM pallMOHATIBHBIM MOKa3aTeneM. CTeneHHble PYHKIINH,
PALMOHAIBLHBIM H UX CBOMCTBa U rpaQuKu
e CTBUTEIbLHBIM
MOKa3aTeJsIMH 2
Tema 9.4 Cooepircanue yuebnozo mamepuana
Pemenne HppanHoOHAJLHBIX | PABHOCHMIIEHOCTE MPPALMOHANILHBEIX YPABHEHUN M HEPABEHCTB. MeToabI NX
YPABHEHHMI U HEPABEHCTB pemieHus. Pemenne uppaMoHaIbHBIX YPaBHEHHUI U HEPaBEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenune nppaliioHaabHbIX YPaBHEHUN U HEPABEHCTB 2
Tema 9.5 Cooepircanue yuebnozo mamepuana
CTeneHu U KOPHU. Omnpenenenue crenHoit ¢pyHkuu. Mcnonap3zoBanue ee CBONCTB MpU peLICHUN 1
Crenennast yHkums YpaBHEHHI U HEPaBEHCTB
Koumponvnaa paboma Ne 8 1
CamocrosiTesibHAsA padoTa 00y4aOIIMXCH
Pemenue 3a1a4 o u3y4yeHHbIM TEMaM 8
IToaroToBKa OTYETOB K NPAKTHYECKUM 3aHATUSIM
Paznea 10. 18
ITokazaTenbHast GpyHKIMSA
Tema 10.1 Cooeporcanue yuednozo mamepuana OK 01.. OK 02
IMokasarenbHas pyHkuus, ee | CTENEHb ¢ MIPOM3BOJILHBIM JEHCTBUTENLHBIM IOKa3aTeneM. Onpenenenue OK 0 3" OK 0 4"
CBOliCTBA noka3aTenbHOM (QYHKIIMH, ee CBOWCTBA U rpaduK. 3HAKOMCTBO C TPUMEHEHUEM OK 0 5" OK 07"
nokaszaTeabHON (pyHKIUH. Penenne noka3aTelbHbIX YpaBHEHUN (yHKIIMOHAIBHO- Hi& 31 '
rpadguuecKuM METO0M 2 o
Tema 10.2 Cooeporcanue yueonozo mamepuana

Pemrenne nokasarenbHbIX YpaBHEHUN METOAOM YpaBHUBAHUS ITOKA3aTENEH,
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Penrenue noxasareJabHBIX
YPaBHEHUI M HEPABEHCTB

METOJIOM HOBOU MEepeMEHHOM, ()yHKIIMOHAIBHO-TpauuecKuM MeToI0M. Perenue
NIOKa3aTeJIbHBIX HEPABEHCTB

Ilpakmuueckoe 3anamue Ne 26, 27

Penienne noka3arenbHbIX YPaBHEHUI U HEPABEHCTB 4
Tema 10.3 Cooepiicanue yueono2o mamepuana
CucreMbl NOKa3aTeJbHBIX Pemienne cucrem nokasatesbHbIX YpaBHEHUI
ypaBHeHHUii 2
Tema 10.4 Cooeporcanue yuednozo mamepuana
Pemenne 3amau. Pemrenne nokasarenbHbIX YPaBHEHUM METOIOM YPABHUBAHMS ITOKA3aTEIEH U 1
IlokasareabHast GyHKIUS METOJOM BBEJICHUSI HOBOW NepeMeHHOW. Pelllenre nokazarenbHbIX HEPABEHCTB
Koumponvnaa paooma Ne 9 1
CamocrosiTeJbHAsA padoTa 00y4Yar0LIMXCH
Pemienue 3a1a4 1o n3y4eHHbIM TEMaM 8
[ToaroToBKa OTYETOB K MPAKTUYECKUM 3aHATUSIM
Paznen 11. Jlorapudgmsi. 32
Jlorapupmuveckas
pyHKuus
Tema 11.1 Cooeporcanue yuednozo mamepuana
Jlorapugm yucaa. Jlorapudm uuncna. JlecITUUHBIN U HATYPAJIbHBIHN JIOrapu(MBbl, YUCIIO €
JdecAaTnaHbIi 1
HATypaJbHBbIN JIorapudmel, OK 01., OK 02.,
YHCJI0 e 2 OK 03., OK 04.,
Tema 11.2 Cooepircanue yuednozo mamepuana OK 05., OK 07.
CaoiicTBa Jorapudmos. CotictBa norapudmos. Omneparius torapuGMUpoBaHUs.
Onepanus IIK 3.1.
Jorapu(pmupoBaHus 4
Tema 11.3 Cooeporcanue yueonozo mamepuaa
Jlorapugmuyeckas Jlorapudmuueckas GyHKIUS U ee cBOicTBa 2
(pyHkuus, ee CBOMCTBA
Tema 11.4 Cooepircanue yueonozo mamepuana
[Tonsitne nmorapupmMuyeckoro ypaBHenus. Omnepaius noTeHuupoBanus. Tpu 4
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Pemrenne orapupmuvecknx
YPaBHEHUI M HEPABEHCTB

OCHOBHBIX METO/Ia PEIICHUS IOTAaPU(PMUIESCKUX YPAaBHEHUI: (PYHKITMOHALHO-
rpaduyueckuii, MeTo1 MOTEHIIMPOBAHUSI, METO/I BBEJICHUSI HOBOU IEepEeMEHHOM.
Jlorapudmuueckue HepaBeHCTBA

Ilpakmuueckoe 3anamue Ne 28

Pemenne norapupMuyeckux ypaBHEHUN U HEPABEHCTB 2
Tema 11.5 Cooepircanue yueonozo mamepuana
CucreMbl JJorapupMudeckux | AJTOPUTM PELICHUS CUCTEMBI YPaBHEHUH. PABHOCHIIEHOCTE JTIOTapu(pMUIECKUX
YPaBHEHHU YPaBHEHU U HEPABEHCTB 2
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CoAepKAHNEe NPUKJIATHOTO MOAYJINA)
Jlorapu¢mb1 B npupoje u Ilpakmuueckoe 3anamue Ne 29, 30
TeXHUKe [TIpumenenwne norapudma. Jlorapupmudeckas criupaib B ipupoje. Ee
MaTeMaTUYEeCKHUE CBOMCTBA 4
Tema 11.7 Cooepircanue yueonozo mamepuana
Pemenns 3amau. Jlorapudmuueckas pyHkuus. Pemenne npocredux JorapupMuyecKux ypaBHEHUN 1
Jlorapudgmsl. Koumponvnaa paboma Ne 10 1
Jlorapupmuveckas pyHkums
CamocrosiTesibHAsA padoTa 00y4ar0IIMXCs
Pemenue 3a1a4y Mo M3y4eHHBIM TEMaM 10
[ToaroroBka OTYETOB K MPAKTUYECKUM 3aHATUSIM
Paznen 12. 14
MHo:xecTBa. DJIeMeHThI
Teopuu rpagos
Tema 12.1 Cooeporcanue yueonozo mamepuana
MHo:xecTBa [Tonsitue muoxkectBa. [lonmMHOkecTBO. Oniepanuu ¢ MHOKECTBaMU 2 OK 01., OK 02.,
Tema 12.2 ITpodeccnoHATLHO-OPHEHTHPOBAHHOE Coiep:KaHue (CoAepKaHue MPUKJIATHOTO MOYJIs) OK 03., OK 04.,
Omnepanum ¢ MHOKeCTBAMM Ilpakmuueckoe 3anamue Ne 31 OK 05., OK 07.
Omnepanus ¢ MHOXECTBaMu. PelieHue npukiiaaHbIx 3a1ad 2
Tema 12.3 Cooeporcanue yueonozo mamepuaa
I'padsbr [Tonsitue rpada. Cesa3HbIM rpad, qepeBo, UK Tpad HA TIOCKOCTH 2
Ilpakmuueckan paboma Ne 32
Crnioco6s1 3a1anus rpagos. 2
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Tema 12.4 Cooepiicanue yuebno2o mamepuana
Pemenue 3aga4u. Muo:xectBa. | Onepainus ¢ MHOKecTBaMu. OnucaHue peajibHbIX CUTYaIlui ¢ MOMOIIbIO MHOKECTB. 1
I'padbl M MX IPpUMeHEHHE [Ipumenenue rpadoB Kk pelieHuIo 3a1a4

Koumponvnaa paboma Ne 11 1
CamocTosiTesibHAsA padoTa 00y4ar0IMXCst
Pemienue 3aga4 no U3y4eHHbIM TEMaM 4
[ToaroToBka OTYETOB K MPAKTUUECKUM 3aHATUSIM
Pa3nen 13. 28
JJ1eMeHTbl KOMOMHATOPUKH,
CTATHUCTUKH U TEOPUH
BEPOSATHOCTEH
Tema 13.1 Cooeporcanue yueonozo mamepuana 2
OcCHOBHbIE TOHSTHUSA [lepecTaHOBKH, pa3MelIEHUs, COUETaHUSI.
KOMOMHATOPUKH
Tema 13.2 Cooepoicanue yueonozo mamepuana 2
CoObITHE, BEPOATHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITUS. Teopembl 0 BEpOSTHOCTH CYMMBI COOBITHH.
coObiTus1. Cil0:KeHHe U YcioBHast BEpOSITHOCTh. 3aBHCUMBbIE U HE3aBUCUMBIE COOBITHS. TeopeMsl OK 01., OK 02.,
YMHOKeHHE BEPOSITHOCTEH BEPOSITHOCTH MTPOU3BEICHUS COOBITHIA. OK 03., OK 04.,
Tema 13.3 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE MPUKIATHOTO MOTYJINA) OK 05., OK 07.
BeposiTHOCTH B OTHocUTeNbHAS 4YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYUBOCTH. CTaTUCTHUECKOE
npogeccHoHATLHBIX 3aa4ax | ONPCICICHUE BCPOSTHOCTH. OrieHka BEpOSITHOCTH COOBITHUS

Ilpakmuueckoe 3anamue Ne 33, 34

BeposiTHOCTB B podheccCHOHANBHBIX 3aa4ax

4

Tema 13.4 Cooepotcanue yueonozo mamepuana 2
JluckpeTHas ciaydaiiHas Buabl cnyuaiinbix BenuunH. OnpeneneHrue TUCKPEeTHONW Cy4ailHOM BEJTMYHHBI.
BEJUYUHA, 3AKOH ee 3aKOH pacnpeaeseHus TUCKPETHOM CilydailHOU BennurHbl. Ee unciioBbie
pacnpenegeHust XapaKTEePUCTUKHU
Tema 13.5 Cooepotcanue yueonozo mamepuana 2
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3agaum MaTeMaTH4ecKou
CTATHCTUKHU

Bapuanunonnsiii psia. [lonuron yactor u rucrorpamma. CTaTUCTUYECKUE
XapaKTEPUCTUKH psijia HAOII01aeMbIX TaHHBIX

Tema 13.6
CocraBJjenue Ta0JHI U
AHarpaMM Ha NPakKTHKe

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAepPKAHNE NPUKJIATHOTO MOAYJIA)

[lepBuunast 06paboTKa CTAaTUCTUYECKUX JaHHBIX. [ paduueckoe ux npeacraBieHue.
Haxoxxnenne cpeHUX XapakTEPUCTUK, HAOTI01aeMbIX JaHHBIX

Ilpakmuueckoe 3anamue Ne 35, 36
Cocrapnenue TabIUI U JUarpamMM IpH pelieHUuH MPUKIAIHbIX 3a/1a4

4
Tema 13.7 Cooepiicanue yueono2o mamepuana
Pemenue 3a1a4. DiieMeHTbl | DJIEMEHThl KOMOUHATOpUKH. COOBITHE, BEPOSTHOCTH COOBITUS. CIIOXKEHUE U
KOMOMHATOPHUKH, YMHO>KEHHUE BEPOSITHOCTEN 1
CTATHUCTUKH U TEOPUH Koumponvnaa paboma Ne 12 1
BEPOSATHOCTEH
CamocrosiTeJibHAA padoTa 00y4aOIIMXCH
Pemienne 3a1a4 1o n3y4eHHbIM TEMaM 10
IToaroroBka 0T4€TOB K NPAKTUYECKUM 3aHATUSIM
Pa3nen 14. 28
YpaBHEeHUs] 1 HEPABEHCTBA
Tema 14.1 Cooeporcanue yuednozo mamepuana 2
PaBHOCHJILHOCTH ypaBHeHHil | PABHOCUIILHOCTE ypaBHEHMI ¥ HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
1 HEPABEHCTB. PaBHOCHWJIBHBIX MI€pexojiax B YpaBHEHUSIX U HepaBeHCcTBaxX. O0IMe MeToabl
OO0mme MeToabI pelIeHns pElIeHUs YpaBHEHHI: epexo/] OT paBeHCTBA (YHKIMH K PaBEHCTBY apIr'yMEHTOB
JUISE MOHOTOHHBIX (DYHKIIUN, METOJT pa3JIOKEHUS HA MHOXKHUTEJIH, METO]T BBEJICHUS OK 01., OK 02.,
HOBOM NepeMeHHOM, QyHKIIMOHANBbHO-Tpaduueckuii MeTos OK 03., OK 04.,
Tema 14.2 Cooepiicanue yueonozo mamepuana 2 OK 05., OK 06.,
I'padmueckuii meTon OO61re MeTo1bl pelIeHUs] HEPABEHCTB: MEPEX0]l OT CPaBHEHUS 3HaUeHUN QYHKIUHN K OK 07.
pelieHusi ypaBHeHM, CPaBHEHHIO 3HAYEHUI apryMEHTOB JJII MOHOTOHHBIX (DYHKIIUN, METO]T UHTEPBAJIOB, IIK 3.1.
HEPaBeHCTB ¢yHKIMOHANIBHO-Tpapuueckuii meroa. I'paguueckuii MeTo pelieHus: ypaBHEHUN U
HEPABEHCTB
Tema 14.3 Cooeporcanue yueonozo mamepuana 4

YpaBHeHUs M HEPABEHCTBA C

Onpenenenune moayis. Packpeitue Moayss no onpenenenuto. [Ipocreitmme
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MOIyJIeM ypaBHEHHUSI U HEPABEHCTBA ¢ Mo yJieM. [I[puMeHeHne paBHOCUIIBHBIX MEPEX0JIOB B
ONPEACIICHHBIX TUIIAX YPABHCHUN U HEPABEHCTB C MOJYJIEM

Tema 14.4 Cooeporcanue yueono2o mamepuana 2

YpaBHeHHsI M HEPABEHCTBA ¢ | 3HAKOMCTBO ¢ mapameTpoM. IIpocrelinme ypaBHEHUs U HEPABEHCTBA C IIAPaMETPOM

napamMeTpom

Tema 14.5 IIpodeccrnonaIbLHO-OPHEHTUPOBAHHOE COiePKaHMe (COAepKaHNe MPUKJIATHOT0 MOAYJIsI)

CocTaBjieHHe U pelieHne IIpakTuyeckue 3ansatusa Ne 37, 38, 39

npodeccHoHaNbLHBIX 3a4a4 ¢ | PCLICHAE TEKCTOBBIX 334 IIPO(PECCHOHAIBLHOTO COACPKAHMUS

NMOMOIIbLI0 YPABHEHM i 6

Tema 14.6 IIpakTH4eckoe 3ausitue Ne 40

Pemenue 3axay. YpaBHenusi | OOuirie MeToIpl pellieHUs] ypaBHEHUN. Y paBHEHHsI U HEPABEHCTBA C MOJYJIEM U C

U HepaBeHCTBa napamMeTpamu 2

CamocrosiTesibHAs padoTa 00y4al0IIUXCA 10

Pemenue 3a1a4 1o u3y4yeHHbIM TEMaM

[ToaroroBka OT4ETOB K MPAKTUYECKUM 3aHATUSIM

Bcero: 423
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3. YcaoBusi peaju3zanuu NporpaMmmbl 001e00pa3oBaTeJbHON U CHUILTHHbI

3.1. [lins peajiu3alyiy MPOrpaMMbl JUCHUIIIHHBI JOJIKHBI ObITH
NpeayCMOTPEHbI cJieAyIolue crelHalbHble MOMeleHUs :
Peanu3arus nporpaMmbl JUCHUILTUHBI TpeOyeT HaIHUKs yueOHOro kabuHeTa
MaTEeMaTHKH.
O6opynoBanue yueOHOro KabMHeTa:
MI0CaIOYHBIC MECTa 10 KOJIMUYECTBY 00YJarOIINXCS;
pabodee MecTo MPernoIaBaTes;
KOMIUIEKT Y4eOHO-HAIJISATHBIX TTOCOOMIA;
KOMIUIEKT 3JIEKTPOHHBIX BHIEOMATEPUATIOB;
3aJlaHus Il KOHTPOJIBHBIX padoT;
npo(heCcCHOHATIBHO OPUEHTUPOBAHHBIE 3a/1aHUS:
MaTepuaibl IK3aMeHa.
Texuuyeckue cpeacTBa 0OydeHHUS:
®  [EPCOHAIbHBIN KOMIBIOTEP C JINLEH3UOHHBIM IPOIPAMMHBIM 00€CIIEUCHUEM;
®  [POEKTOP C FIKPAHOM.

3.2.MupopmanuoHHoe odecniedyeHue 00ydeHus1
3.2.1. OcHOBHBIE NIeYaTHbIE U JIEKTPOHHBbIE U3IAHUA

1. AnmumoB III.A. MaremaTtuka: anreObpa W Hayajga MaTeMaTHYECKOrO aHalu3a,
reomeTpusa. Anredpa M Havyasa MaTeMatuyeckoro anammza 10-11 kmacc. YueOHUK.
bazoBslii 1 yriyosennsiii yposenb. /I A. Anumos, FO.M. Konsrun, M.B. TkaueBa u ap. —
Mocksa: [Ipocsemenne, 2021.-463c.

2. Aranacan JI.C. Maremaruka: anreOpa M Hadajla MAaTe€MaTHYECKOTO aHaju3a,
reometpusi. ['eomerpusi.10-11 kmacc. YueObnuk. ba3ossiit u yriyonennsiii ypoens/ JI.C.
ArtanacsiH, B.®. Byry3os, C.b. Kagomues u ap. — Mocksa: [Ipocsemenue, 2021.-287c.

JlonoJiHUTeIbHAs Y4eOHasi JuTeparypa:

1. boromonoB H.B. Maremaruka. Anrebpa u Hayana aHanu3a. ba3oBbIii YpOBEHB:
10—11 knaccel: yueObHMK miIs cpegHero obmero o6pazoanus/ H.B. boromonos. -
MockBa: WznparenbctBo IOpaiit, 2023.- 24lc.- (O6meoOpa3oBaTeIbHbIN IUKI). -
ISBN 978-5-534-16084-0. - TekcT: anexTponHsbIit// O0pa3zoBarenbHas miargopma FOpaitt
- URL.: https://urait.ru/bcode/530391

2. I'yceB B.A. Marematuka. I'eometpusi. bazoBbiit ypoBenb: 10-11 knacchl: ydeOHUK
Uit cpenHero oobmero oopazoBanus/ B.A. I'yces, N.b. Koxyxos, A.A. IIpokodres. - 2-¢
u3n., wucnp. W jgom. - MockBa:  UMsparensctBo  FOpaiit, 2023.-  28lc. -
(ObmeobpazoBarenbubiii  1uki). - ISBN 978-5-534-16085-7. -Tekcr: 3neKTpOHHBIN//
Oo6pazoBatenbHas miatdopma FOpai [caitt]. - 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, HallpaBJIeHHbIe 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 MPOrpaMMe AUCIUTLIINHBL.

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.

Pasmen 9. Temsr 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 BBHITIOJTHEHUS
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.

Pa3gen 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.

- YCTHBIU 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,;
- BBINIOJIHEHUE
9K3aMEHAIIMOHHBIX
3aJlaHu i
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Pazgen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pasznen 9. Temr1 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.;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.
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.

Pa3zmen 9. Temsr 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. OcyniecTBisATh yCTHYIO U
MHCbMEHHYIO KOMMYHUKALIMIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4eTOM 0COOEHHOCTEN
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.

Pasnmen 8. Temsr 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 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.

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. 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.

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

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

[1K 3.1. Opranu3oBsIBaTh padoTy
repcoHasa mo oopadoTke
MEPEBO30YHBIX IOKYMEHTOB U
OCYIIIECTBICHUIO PACYETOB 3a
YCIIyTH, IPEOCTaBIsIEMbIE

TPaHCIIOPTHBIMU OPraHHU3alUsAMU.

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.

Pasnen 3. Temsur 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.

Pasgen 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 12.

Paszmen 13 Temsr 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.
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