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HHOACHUTEJbHAA 3AIINCKA _
1. OBIIASA XAPAKTEPUCTUKA PABOYEU NTPOI'PAMMBbI YYHEBHOU JUCHUITJIMHBI

1.1 MecTo THCHUILTAHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbI:

Vuebnas  mucmummaa OJ.03  MaremaTtmka — SBISeTCS  00S3aTCIBHOH  YacThIO
0011e00pa30BaTeNIbHON MOATOTOBKU 00pa3oBaTenbHON porpammbl B cooTBercTBUU ¢ PI'OC CIIO mo
cnermanbHocTH 10.02.04 OGecnieyenne MHGOPMAIMOHHON O€30MaCHOCTH TEJIEKOMMYHUKAIIMOHHBIX
CUCTEM.

1.2 Ilnanupyembie pe3yJibTaThl OCBOCHUS M CHUILINHbBI:
B pamkax nporpamMmbl yueOHON AUCHUIIIMHBI 00y4YaIOIIMMUICS OCBaUBAIOTCSI YMEHUS U 3HAHMUS:

Pe3yabTarnl 00yyeHus
Kon OK
Oo0mmue JucnuninHapHble

OK B oGnactu Tpy0BOro BOCIUTAHUS: Brnaners MeTogamu 10Ka3aTenbCTB,

01. - TOTOBHOCTb K TPYZY, OCO3HAHHE LIEHHOCTH | QJITOPUTMaMH pPEIIeHHs 3a]a4; YMETh
MacTepcTBa, TPYAOI00HE; (bopMyIMpOBATH OINPEEIIEHUS, AKCHOMBbI
- TOTOBHOCTbH K aKTUBHOM JEATEIbHOCTH U TEOPEMBI, IPUMEHATH HX, IIPOBONUTH
TEXHOJIOTUYECKOM U coualibHON JI0Ka3aTeIbHbIE PACCY)KICHHS B XOJI€
HaIpaBICHHOCTH, CIIOCOOHOCTD peLIeHHs 3a/1a4.

MHUIMHAPOBATh, IUIAHUPOBATh VYMeThb onepupoBaTh NOHATHSMHU: CTETIEHb
Y CAMOCTOSITEIIHHO BBIITOJHATH TAKYIO qHcia, Jorapudm 4rcia; yMeTbh
NesITeIbHOCTb; BBINOJIHAThH BBIYMCIICHUE 3HAUCHUI

- HHTEpeC K pa3InyHbIM chepam U peoOpa3oBaHMsI BEIPAKEHUH CO
poecCUOHATLHON 1EATEIbHOCTH. CTETIEHSAMU U JIorapudmamu,

OBnazeHue yHUBEpCaJIbHBIMU Y4€OHBIMU 1peoOpa3oBaHus JpOOHO-palliOHATIBHBIX
[I03HABATEIbHBIMU JACHCTBUSIMMU: BbIpa)KEHUI.

a) 0a30BbI€ JOTMYECKHUE JICHCTBUS: YMeTh onepupoBaTh NOHATUSAMU:

- CaMOCTOATENBHO (POPMYIUPOBATH panroHaIbHbIE, HPPALIIOHAJILHBIE,

U aKTYaJIM3UPOBATH MPOOIIEMY, MoKa3aTesbHbIE, CTETICHHBIE,
paccMaTpuBaTh JorapupMHUECKUE, TPUTOHOMETPUYECKHE
€€ BCECTOPOHHE; yYpaBHEHHSI U HEPABEHCTBA, HX CHCTEMBI.
- yCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK YMeThb onepupoBaTh NOHATHAMMU:

WJIH OCHOBAHHMS JJIsl CPAaBHEHHUS, GbyHKIWS, HETIpepBhIBHAS (QYHKIIHUS,
KJaccuukanum IIPOM3BO/IHAS, TEpBOOOpA3Has,

1 00001IeHMS; OTpe/ieNIEHHbI HHTETpall; YMETh

- OTIpEAEIATh LEeNU AEATEIbHOCTH, 3a/1aBaTh HaXOJUTh MPOU3BOAHbIE HIEMEHTAPHBIX
napaMeTpsl U KPUTEPUHN MX JTOCTHIKCHHUS, (byHKINH, HCTIONB3YsSI CITPABOYHEIE

- BBISIBJIATH 3aKOHOMEPHOCTH U MaTepHalIbl; UCCIEI0BaTh B POCTEHUIIINX
MIPOTHBOPEUUS ciydasix (QyHKIMH Ha MOHOTOHHOCT,

B paccMaTpUBaEeMbIX SIBJICHUSX; HaXO/UTh HanOOJIbIINE

- BHOCHTH KOPPEKTHBEHI B JIETEITHHOCTD, Y HaUMEHbINNE 3HAUYCHHS () YHKIIHIA;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB CTPOUTH I'paIKM MHOTOUJIEHOB C
EJISIM, OIIEHUBATh PUCKHU TTOCIIEIACTBUN WCTIOJIH30BaHUEM allrapaTa
JeATeIbHOCTH MaTeMaTHYeCKOro aHAJIN3a; MPUMEHSTh
0) 6a30BBIE UCCIIEIOBATENBCKUE JEHCTBUS: MIPOM3BOJIHYIO NP PELICHUH 3a/1a4 Ha

- BJIaJIeTh HaBbIKaMH y4eOHO- JIBIDKEHUE; peIiaTh MPaKTHKO-
UCCIIeI0BaTEIbCKON OpPUEHTHPOBaHHbIE 3a/1a4H Ha

U TIPOEKTHOM JesITeTbHOCTH, HABBIKAMHU HauOOJIbIINE M HAUMEHbIIINE 3HAYeHUS, Ha
paspeneHns npooem; HaXOXXJCHHUE TTyTH, CKOPOCTH U

- BBISIBJIATH IPUYMHHO-CIIEJICTBEHHBIE CBSI3U | YCKOPEHUSI.

Y aKTYaJIM3UPOBATH 3a/1a4y, BHIJIBUTAThH YMeTb oreprpoBaTh MOHSATHSIMH:
THIIOTE3Y panroHaigbHas QYHKIMS, TOKa3aTeIbHas




€€ peIeHUs], HAXOAUTh apryMEHTHI IS
JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTCPHU PELICHHS;
- AHAJIM3UPOBATH ITOJYUYCHHBIC B XOIC
pelIeHH s 3a/1a4¥ PE3yIbTaThl, KPUTHICCKH
OLCHUBATh UX NOCTOBCPHOCTD,
HPOrHO3UPOBATH H3MCHEHHE

B HOBBIX YCJIOBUAX;

pa3padaThIBaTh IUIaH PEIICHUS POOJIEMBI C
YUYCTOM aHAJIM3a UMCIOINXCA MAaTCPpUAJIbHBIX
U HEMaTePHUAIIbHBIX PECYPCOB;

- YMCThb IIEPCHOCUTH 3HAHUA B
M03HABATEIBHYIO

U TIPAKTHYECKYI0 00JacTh
JKU3HECATSIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
HpeIMETHBIX 00acTeii;

- BbIZIBUI'aTb HOBBIC UJICH, ITPECAJIaraTb
OPUTHMHAJIBHBIC MTOJXObI U PELICHHS

byHKIMS, cTeTeHHas: QyHKINS,
norapupmMuyueckas GyHKIus,
TPUTOHOMETPUUYECKUE (PYHKIHH,
oOpartHble GYHKINHU; YMETh CTPOUTH
rpaduku U3ydyeHHbIX PYHKITUH,
UCTIOJIb30BaTh TPa(QUKH TP N3YUECHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IpH
peLIeHUH 3aj1a4 U3 IPYTUX YIeOHBIX
IPEIMETOB U 33Ja4 U3 PeaIbHOM KU3HM;
BBIpa)XaTh (OPMYJIaMHU 3aBUCHMOCTH
MEXy BETMUMHAMU.

YMeTh pemarb TEKCTOBBIE 33]a4l Pa3HbIX
TUIIOB (B TOM YHCJI€ HAa IPOLIEHTHI, 10JIU U
YacTH, Ha IBWKEHHE, paboTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH, 3aJ1a41 U3
00J1aCTH yIpaBJiICHUs JIUYHBIMH U
ceMeWHbIMU (PMHAHCAMU); COCTaBIISATh
BBIPA)KEHUS, YpaBHEHHsI, HEPABEHCTBA U
UX CUCTEMBI 10 YCIIOBHUIO 33JauH,
MCCIIEIOBATh MOJyYEHHOE pEeIIeHUE U
OLIEHUBATh MIPABJIONOA00HOCTh
pe3yJIbTaTOB.

YMeThb onepupoBaTh NOHATHIMU: CPEHEE
apupMeTHIeCcKOe, MeIaHa, HanOoJbIIee
Y HauMeHbIlIee 3HAUCHMs], pa3Max,
JCTIEPCHS, CTAaHAAPTHOE OTKIOHEHHE
YKCI0BOT0 Ha0Opa; yMETh U3BJIEKATD,
MHTEPIPETUPOBATH UHPOPMALIHIO,
NPEJCTaBICHHYIO B TAOIUIaX, HA
nuarpaMmmax, rpadukax, oTpaxkarouyro
CBOICTBA pEATbHBIX MPOIIECCOB U
SBJICHUI; IPECTABIATh HH(POPMALIHIO C
MTOMOIIIBIO TaOJIUII U AUarpamMm;
UCCIIEI0BaTh CTAaTUCTUYECKUE IaHHbBIE, B
TOM YHCJIe C IPUMEHEHNEM rpadudecKkx
METO/IOB U 3JIEKTPOHHBIX CPE/ICTB.

YMeTh oneprupoBaTh MOHATHSIMH:
CIIy4aiiHBI{ OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTH CITYYalHOTO COOBITHS; YMETh
BBIYUCIISATh BEPOSTHOCTB C
UCTIOJIb30BaHUEM I'pa)UIECKUX METOJIOB;
IPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOKEHHS BEPOSITHOCTEH,
KOMOUHATOpHbIE (HaKThI U HOPMYIIBI IPU
pEIIeHUH 33/1a4; OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4aifHBIMU BEJTMYNHAMH;, YMETh
IPUBOANUTH PUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIIINX YHCEI B IPUPOIHBIX U
OOIIeCTBEHHBIX SIBJICHUSX.

YMeThb onepupoBaTh MOHATHIMH: TOUKA,
npsiMasi, IJI0CKOCTh, IPOCTPAHCTBO,




JIBYTPAHHBIN YTrOJ, CKPEIUBAIOLIUECS
npsMble, TapaJlIeTbHOCTh U
NEePIEeHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, Yol MEXAY MPSMBIMHU, YTOJI
MEXIy NPSAMOH U IIIOCKOCTBIO, YTOJl
MEXy TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXY
NPSMBIMH, PACCTOSTHUE MEXKILY
IJIOCKOCTSIMU; YMETh UCIOJIb30BaTh IPU
pelIeHnH 3a7a4 U3y4eHHbIe (DaKThl U
TEOpPEMBI IJIAHUMETPUU; YMETh OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA.
YMeTh onepupoBaTh MOHATUSMU:
MHOTOT'PaHHHK, CE4eHUE MHOTOTPAHHUKA,
KyO, mapaJuiesnenumnes, npu3ma,
nupamuia, GUrypa u HoBepxXHOCTb
BpallleHus, IIUHIP, KOHYC, map, chepa,
ceueHus pUTypsI BpalleHus, INIOCKOCTbD,
Kacatomasicsi cepbl, HUITUHAPA, KOHYCA,
TUIOIIAb TOBEPXHOCTH THPAMHIBL,
MPU3MBI, KOHYCa, [IUIMHAPA, TUIOIIATh
chepsl, 00beM Kyda, PSIMOYTOJIHHOTO
napajuieNienunen1a, TMpaMubl, IPU3MBbI,
WIMHAPA, KOHYCa, [Iapa; YMETh
n300paxaTb MHOTOIPaHHUKU U
MOBEPXHOCTHU BPAIICHUS, X CEYCHUS OT
PYKH, C TOMOIIBIO YePTEIKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMETh Paclo3HaBaTh CHMMETPHUIO B
IPOCTPAHCTBE; yMETh PAaclO3HABATh
MPaBUJIHLHBIE MHOTOTPAHHUKH.

YMeThb onepupoBaTh NOHATHAMMU:
JBI)KEHUE B POCTPAHCTBE, TIOJJO0HBIE
(burypsl B IpoCTpaHCTBE; UCTIOIb30BaTh
OTHOUIEHHUE IUTONIAJeH TOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYP IPU PELICHUN
3ajad.

YMeTh BBIUUCIATH T€OMETPUYECKHE
BEITMYUHBI (JUTHMHA, YTOJ, TUIONIA b,
00BbeM, TIOIAAb TOBEPXHOCTH),
UCTIONB3Ys N3y4eHHbIE (DOPMYITBI U
METO/IbI.

YMeTh oneprupoBaTh MOHATHSIMH:
NPSMOYTOJIbHAsI CCTEMa KOOPMHAT,
KOOPJAWHATHI TOUYKH, BEKTOP, KOOPAHHATHI
BEKTOpa, CKAJSIPHOE MTPOU3BECHUE, YTOJI
MEXy BEKTOpAMH, CyMMa BEKTOPOB,
MIPOM3BEACHNE BEKTOPA Ha YHUCIIO;
HAXOJIUTh C TOMOIIBIO N3yYEHHBIX
(bopMys1 KOOpAMHATHI CEPEANHBI OTPE3Ka,
pacCTOsIHUE MEXIY IBYMS TOUKAMHU.




YMeTh BBIOUPATh MOIXOASIIANA
M3YYEHHBIN METOJ AJI pelIeHUs 3a/1auH,
pacrno3HaBaTh MaTeMaTH4ecKue (pakThl U
MaTeMaTUYeCKHe MOJICIHN B IPUPOAHBIX U
OOLIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE;
YMETh NPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKOI
Y MUPOBOM MaTeMaTU4E€CKON HAyKH.

OK 02.

B 00acti IeHHOCTH HAYYHOTO TTO3HAHUS:

- chopMHEpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBCHHOMN MPaKTHKH,
OCHOBAHHOTO

Ha JINAJIoTe KYJIbTYp, CIIOCOOCTBYIOMIETO
OCO3HAHMIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE.

OBgiazicHUEe YHUBEPCAIBHBIMU y4EOHBIMU
[M03HABATEIbHBIMH JICHCTBUSAMHU:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMH ITOJTyUCHHSI
nHGpOPMAIIMU U3 KICTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIILHO OCYIIECTBIISITH MIOUCK,
aHaJIN3, CHCTEMATU3aIIUI0 ¥ HHTEPIPETAIHIO
uHbOPMAIIMU PAa3THYHBIX BUIOB U (HOpM
MIPEICTABIICHHS,

- C03/1aBaTh TEKCThI B Pa3INYHBIX (hopMaTax
C y4eTOM Ha3HaueHHs HHPOPMAIMH U
1L[€JIEBOM ayTUTOPUH, BBIOMPAs ONTUMAIIBHYIO
dbopMy TpeacTaBICHUS

Y BU3yaJIM3allHiH;

- OIICHUBATh JIOCTOBEPHOCTh, IETUTHUMHOCTh
nHpOpMaIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJIB30BATh CPe/ICTBA WH(OPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B
pelIeHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
Y OpraHU3aIMOHHBIX 33724 C COOI0ICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH
0C30IMaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX U ITHYECKUX
HOPM, HOpPM HH()OPMAITHOHHON
0€30MacCHOCTH.

Brnaners MeTogamu 10Ka3aTenbCTB,
aJITOPUTMaMHU pELICHUs 3a]1a4; YMETh
(bopMyIMpOBATH OINPEEIIEHUS, AKCHOMBbI
U TEOPEMBI, IPUMEHATH UX, IPOBOUTH
JI0Ka3aTesIbHbIE PACCYKICHHS B XOJI€
pelieHus 3a1ad.

VYMeTh onepupoBaTh MOHATHSMHU: CTETIEHb
qucia, Jorapu(m 4rcia; yMeTbh
BBINOJIHATH BBIYMCIICHUE 3HAUEHUH U
peoOpa3oBaHus BBIPAXKEHUH CO
CTETIEHSAMU U JIoraprudmamu,
npeoOpa3zoBaHusl IPOOHO-PALIMOHATIBHBIX
BBIPKEHUM.

YMeTh onepupoBaTh NOHATUSAMU:
panroHaIbHbIE, HPPALIIOHAJILHBIE,
[I0Ka3aTeIbHbIE, CTETIEHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI.
VYMeThb onepupoBaTh NOHATHAMMU:
(byHKIWs, HETIpEepBhIBHAS (PYHKIHS,
IIPOM3BO/IHAS, TEPBOOOpA3HAs,
OIPEIETICHHBIN UHTETPAN; YMETh
HaXOJIUTh MPOU3BOHbIE HIEMEHTAPHBIX
(GyHKIMH, UCII0NIb3YS CLIPABOYHBIE
MaTepHalIbl; UCCIEI0BaTh B POCTEHUIIINX
cinydasix (yHKIIMU HA MOHOTOHHOCTb,
HaXO/UTh HanOOJIbIINE U HAUMEHbIIINE
3HaYeHUs! QYHKIIH; CTPOUTh IrpaduKu
MHOT'OYJIEHOB C UCIIOJIb30BAHUEM
afnrapara MaTeMaTUYeCcKOro aHajau3a;
IPUMEHSTH TPOU3BOIHYIO NP PEILICHUH
3aJ1a4 Ha JABM)KEHUE; peliaTh MPaKTUKO-
OpPUEHTHPOBaHHbIE 33/1a4M Ha
HauOOoJIbIINE U HAMMEHbIINE 3HAaUECHUS, Ha
HaXO0XJIEHNE IIyTH, CKOPOCTH U
YCKOpEHHUSI.

YMeThb onepupoBaTh NOHATHIMHU:
paroHaibHasi QyHKINS, TOKa3aTeabHast
¢byHKLUs, cTeneHHas QyHKIMA,
norapudmuueckas QyHKINS,
TPUTOHOMETPHUUYECKUE (DYHKIHH,
oOpaTHble QYHKIINH; YMETh CTPOUTD
rpaduKy U3y4eHHBIX (QYHKINH,
MCIO0JIb30BaTh TpaduKU P U3YyUEHUH




IIPOLIECCOB U 3aBUCUMOCTEM, TPU
peLICHUH 3aJ1a4 U3 IPYTUX YIeOHBIX
IIPEIMETOB U 3a/1a4 U3 pealbHON XKU3HHU;
BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTHU
MEXy BEJINYMHAMM.

YMeTh pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX
TUIIOB (B TOM YHCJI€ HAa IPOLIEHTHI, 10JIU U
4acTu, Ha IBUKEHUE, paboTy, CTOUMOCTb
TOBapoOB U YCIIYT, HAJIOTH, 3aJa4u U3
00J1aCTH yIpaBJICHUs JIUYHBIMH U
ceMelHbIMU (PMHAHCAMU); COCTaBIIATh
BBIPAXCHUSI, YPABHEHMSI, HEPABEHCTBA U
UX CHCTEMBI 110 YCIIOBUIO 3a/1a4H,
HCCIIEN0BATh MOJyYEHHOE PEIICHNUE U
OLIEHUBATb IIPABJIONOA00HOCTh
pE3yJIbTaTOB;

YMeTh onepupoBaTh MOHATUAMU: CPEIHEE
apumernueckoe, MearaHa, HaudoJIbIIEe
Y HaMEHbIlIEe 3HaYCHMs], pa3Max,
JICIIepCHs, CTAaHAAPTHOE OTKIIOHEHHE
YHCIOBOr0 HAOOPa; YMeTh U3BIIEKaTh,
MHTEPIPETUPOBATH UH(POPMALIHIO,
IPE/CTaBICHHYIO B TabauIax, Ha
auarpammax, rpaukax, OTpaskarolyro
CBOICTBA peaJIbHBIX ITPOLIECCOB U
SIBIICHUIA; IPEACTABIATH HH(POPMAIIHIO C
MIOMOUIbIO TaOJIUI] U JUarpamm;
UCCIJIE0BAaTh CTATUCTUYECKHUE JaHHbBIE, B
TOM YHUCJIE C IPUMEHEHUEM IpapuUeCcKUX
METOJIOB U JIEKTPOHHBIX CPEACTB;
YMeTh onepupoBaTh NOHATUSMU:
CIIy4aliHBIN OMBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTH CITy4alfHOTO COOBITHS;
VYMeTh BBIUUCIIATH BEPOSITHOCTD C
MCIIOJIb30BaHUEM TpapUUIECKIX METO/I0B;
IPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOKEHHS BEPOATHOCTEH,
KOMOUHaATOpHbIE (haKThI U HOPMYIIBI IPU
pELICHUH 3a/]1a4; OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITUH; 3HAKOMCTBO CO
CIyYailHbIMU BEJIMYMHAMU; Y METh
IIPUBOJUTH IIPUMEPBI IIPOSIBIICHMSI 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX U
OOIIeCTBEHHBIX SBJICHUSAX;

YMeTh onepupoBaTh MOHATUSAMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO,
JIBYT'PaHHBIN yTOJI, CKpPEIINBAOLIIUECS
IpsIMBbIE, TAPAJIIENBHOCTD U
MEePIEeHIUKYISIPHOCTD MPSIMBIX

Y TUIOCKOCTEH, YroJl MEXy IPSMBIMH,
YTOJ MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI
MEX1y TNIOCKOCTSIMH, PACCTOSIHUE OT




TOYKH /10 TIOCKOCTH, PACCTOSHUE MEXKY
NPSIMBIMH, PACCTOSTHUE MEXKILY
IUIOCKOCTSIMH; Y METh UCIIOJIb30BaTh IIPU
pelIeHnH 3a71a4d U3y4eHHbIe (DaKThl U
TEOpeMbI IIJITAHUMETPUH; Y METh
OLICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOLIEro MUpa;

YMeTh onepupoBaTh NOHATHSIMH:
MHOTI'OI'PaHHHK, CE4€HUE MHOTOTPAHHUKA,
KyO, mapajuienenurnes, npusma,
nupamuza, Gurypa v HoBepXHOCThb
BpallleHus, IWIUHIP, KOHYC, 1ap, cdepa,
ceueHust (pUrypsl BpalleHus, MI0CKOCTb,
Kacaromasicsi cepsl, MUINHIPA, KOHYCA,
IUIOIIA/b TOBEPXHOCTU IMPAMHUIBL,
NIPU3MBI, KOHYCa, HWIMHIPA, IJI0IIaIb
cdepsl, 00beM KyOa, MPSIMOYTOIBHOTO
napaJiesienumnea, MupaMuIbl, TPU3MBI,
LWINHApA, KOHYCa, 111apa; Y MeTh
n300pakaTb MHOIOIPaHHUKU U
MOBEPXHOCTHU BPALIECHUS, UX CEYEHUS OT
PYKH, C TOMOIIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIE€KTPOHHBIX CPEJICTB;
YMeTh pacrio3HaBaTb CUMMETPHIO B
IPOCTPAHCTBE; Y METh PAaCIO3HABATh
NPaBUIHHBIE MHOTOTPAHHUKH;

YMeTh oneprupoBaTh MOHATHSIMH:
JBYD)KEHUE B IPOCTPAHCTBE, MOJJ00HbBIE
(Gurypsl B IpOCTpaHCTBE; UCTIOIB30BaTh
OTHOILIEHHE IUIOIIAael MOBEPXHOCTEH U
00BeMOB NMOAOOHBIX GUTYP MIPU PELICHUN
3ajay;

YMETh BBIUUCIATH TEOMETPHUECKHUE
BEJIMYMHBI (JUIMHA, YTOJI, MJIOLIa]b,
00BeM, III0Ialb TOBEPXHOCTH),
UCITOJb3Ys U3y4eHHbIE (HOPMYIIBI U
METO/IBI;

YMeThb onepupoBaTh NOHATHAMMU:
NPSIMOYTOJIbHASI CHCTEMa KOOPMHAT,
KOOP/AMHATBI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAJSIPHOE TTPOU3BEACHUE, YTOII
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BEACHNE BEKTOPA Ha YHUCIIO;
HaXO/IUTh C MOMOIIBIO N3yYEHHBIX
(dbopMyI1 KOOpAMHATHI CEPENHBI OTPE3Ka,
paccTosiHuEe MEXAY IByMs TOUKaMHU;
YMeTh BBIOUpaTh TOIXOISIINAN
U3YyYEHHBIH METOJT

JUTSL PEIICHUs 3a]]a9H, Paclio3HaBaTh
MaTeMaTHuecKue (GpaxkThl 1
MaTeMaTHYECKUE MOJICIH B IPUPOIHBIX U
OOIIeCTBEHHBIX SBJICHUSX, B HCKYCCTBE;




YMeTh NpUBOAUTE IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON
Y MUPOBOM MaTeMaTHUYE€CKON HAYKHU

OK
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JIMYHOCTHBIE PE3YAbTATHI JOJDKHEI
OTpaXkaThb

B YaCTH: TyXOBHO-HPaBCTBEHHOTO
BOCIUTAHUS:

- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, STUYECKOI0 MTOBE/ICHUS;

- cIocOOHOCTH OLIEHUBATh CUTYAIHIO U
MIPUHUMATh OCO3HAHHBIEC PEIICHHUS,
OPHEHTHUPYSICh HA MOPAJIbHO-HPABCTBCHHBIE
HOPMBI ¥ IEHHOCTH;

- OCO3HaHME JUYHOTO BKJIa/1a B IOCTPOCHHE
YCTOWYHBOTO OYIyIIETo;

- OTBETCTBEHHOE OTHOIIIEHHUE K CBOUM
poauTENsIM

U (WJIK) IPYTUM 4YI€HaM CEMbH, CO3/IaHUIO
CeMbU Ha OCHOBE OCO3HAHHOTO MTPUHSATHS
I[EHHOCTEN CEMENHOMN KU3HU B
COOTBETCTBHUH C TPAJAULIUIMHU HAPOJIOB
Poccuu;

MertarpeaMeTHbIe Pe3yabTaThl JOKHBI
OTpaXkaTh:

OBnazeHue yHUBEpCAIbHBIMU
PETYJIATUBHBIMU ICUCTBUAMU:

a) CaMOOpTraHU3aIUs:

- CAaMOCTOSTEJILHO OCYIIECTBIIATh
MO3HABATENBHYIO JIEITEILHOCTD, BBISBIIATH
MpoOJIeMbl, CTaBUTh

1 (GopMyJIMpOBaTh COOCTBEHHBIE 3a/1a4l

B 00pa30BaTeNbHON AEATEIIBHOCTH U
KU3HEHHBIX CHTYaIUsIX; CAMOCTOSATEIIEHO
COCTABJIATH IJIAH peIIeHUs MPOOIIEMBI C
Y4E€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH

Y TIPE/NOYTEHHIA; aBaTh OLIEHKY HOBBIM
CUTYaIUsIM;

0) CaMOKOHTPOJIb!

UCIOJIb30BATh MPUEMBI pedIeKCUu s
OLIEHKU CHTYyalluH, BEIOOpA BEPHOTO
peleHus;

- YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO
MPUHUMATDh PELICHUS [0 UX CHIDKEHUIO;

B) SMOIIMOHAJTLHBIN HHTEIJICKT,
npenoiararomuii copMUpPOBaHHOCTb:
BHYTPEHHEH MOTHBAIIMH, BKITFOUAIOICH
CTpeMJIEHHE K JJOCTHXKEHUIO 1IeJTU U yCIexy,
ONITUMU3M, HHUIIMATUBHOCTh, Y METh

Brnanets MeToamMu 10Ka3aTeIbCTB,
JITOPUTMaMHU peLleHMs 3a]1a4; YMETh
(bopMyIHpPOBATH OIPEEICHUS, AKCHOMBI
U TEOPEMBI, IPUMEHATH UX, IPOBOJAUTH
JIOKa3aTeIbHBIE PACCYKICHHS B X0OJI€
peLeHus 3a1a4.

YMeTh onepupoBaTh MOHATHSIMH:
byHKIMS, HeTIpepbIBHAS (YHKIINS,
MIPOU3BOIHAS, TIEPBOOOPA3HAS,
OTIpeIeICHHBI UHTETPAT; YMETh
HaXOJUTh IPOU3BOHBIE HIEMEHTAPHbBIX
(byHKIWH, HCTIONB3YSI CITPABOYHBIC
MaTepHalibl; UCCIEI0BaTh B IPOCTEHIIINX
ciydasix (pyHKIIMH HAa MOHOTOHHOCTB,
HaXOJUTh HanOOJIbIINE U HAUMEHbIIINE
3Ha4YeHUs1 PYHKUIUH; CTPOUTH rpaduKu
MHOT'OYJICHOB C MCII0JIb30BaHUEM
amrapara MaTeMaTHYeCKOro aHaln3a;
HIPUMEHSTH IPOU3BOIHYIO IIPH PEILICHUH
3a]a4d Ha JBM)KEHUE; PEIIaTh MPAKTHKO-
OpPUEHTHPOBAHHbIE 3a/1a41 Ha
HanOOJIbIIME M HANMEHBIINE 3HAYCHHS, Ha
HaXO0XXJCHHUE IIyTH, CKOPOCTU U
YCKOPEHHUSI.

YMeTh oneprupoBaTh NOHATHAMMU:
panroHanbHas QYHKIHS, TOKa3aTeIbHas
byHKLUs, cTeneHHas QyHKIMA,
norapudmuueckas QyHKIN,
TPUTOHOMETPHUUYECKUE (DYHKIUH,
oOpatHbIe GYHKINU; YMETH CTPOUTH
rpaduKy U3y4eHHBIX (GYHKLUH,
MCTIOJIB30BATh TPAQUKH TP N3YUECHUH
IPOILIECCOB U 3aBUCUMOCTEH, pH
pelIeHnH 3324 U3 IPYTUX YIeOHBIX
IPEIMETOB U 33aJa4 U3 PealbHOM KU3HH;
BBIpaXaTh OPMYIIaMHU 3aBUCHMOCTH
MEXy BETMUYMHAMHU.

YMeTh pemarb TEKCTOBBIE 33]]a9i pa3HbIX
TUIOB (B TOM YHCIIE HAa POLIEHTHI, 10JIU U
4acTH, Ha JIBIDKEHHE, padOTy, CTOMMOCTb
TOBApOB U YCIIYT, HAJIOTH, 3a/1a41 U3
00J1acTH yIpaBJICHUS JINIHBIMH U
ceMeWHBIMU (PMHAHCAMU); COCTaBIIATh
BBIpQKEHUS, YpAaBHEHHS, HEpAaBEHCTBA U
UX CUCTEMBI 10 YCJIOBHUIO 33]1auH,
WCCIIEIOBATh MOJyYEHHOE pEIIeHUE U




JIEHCTBOBATh, HCXOMS

U3 CBOMX BO3MOXKHOCTEI;

- HMIIATHUH, BKIIFOYAIOMIEH CIIOCOOHOCTH
MMOHUMATh YMOIIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBAThH

€ro MpH OCYIIECTBICHUU KOMMYHUKAIINH,
CIOCOOHOCTh K COYYBCTBHIO U
COTEPEKUBAHUIO;

- COIMAIbHBIX HABBIKOB, BKIIOYAIOIINX
CIIOCOOHOCTH BBICTPAMBATH OTHOIIICHUS C
JIPYTUMU JTFOJIbMHU, 3a00TUTHCS, TIPOSIBIIATH
MHTEpEC U pa3pemaTh KOH(IUKTHI

OLIEHUBATb MIPABJIONOA00HOCTh
pE3yJIbTaTOB.

YMeTh onepupoBaTh MOHATUAMU: CPEIHEE
apupMeTHIecKoe, Meuana, HauboJbIee
Y HaMMEHbILIEE 3HAYCHMs], pa3Max,
JUcnepceus, CTaHIapTHOE OTKJIOHEHHE
YHCIOBOT0 HAOOPA; yMETh U3BJIEKATh,
MHTEPIPETHPOBATH UHPOPMALIHIO,
IPEJCTaBICHHYIO B Ta0IUIax, Ha
nuarpaMmax, rpadukax, OTpaxkarouryro
CBOMCTBA peaJIbHBIX ITPOLIECCOB U
SIBJICHUIA; IPECTABIATh HH(POPMAIIHIO C
IIOMOILBIO TaOJIMIL U IUarpamM;
UCCIJIEI0BaTh CTATUCTUYECKHUE JaHHbBIE, B
TOM YHCJIE€ C IPUMEHEHUEM Irpaduyeckux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

YMeTh onepupoBaTh MOHATUSAMU:
CITy4aifHBI{ OIBIT U CIIy9alilHOE COOBITHE,
BEPOSTHOCTb CIYy4aiHOTO COOBITHS.
YMeThb BBIUUCISTH BEPOSITHOCTD C
UCIOJIb30BaHUEM I'pa)uueCKUX METOJIOB;
MPUMEHSTH (OPMYITBI CIIOKEHUS U
YMHOXEHHS BEPOSTHOCTEH,
KoMOUHATOpHBIE (HaKTHI U (HOPMYITBI TIPU
pELIEHNN 3a]a4; OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJINYMHAMU; YMETh
IIPUBOJUTH IIPUMEPBI IIPOSIBICHMSI 3aKOHA
OO0JIBILIKX YKCEN B IPUPOAHBIX U
OOI11eCTBEHHBIX SBJICHUSX.

YMeTh BBIOUpATh TOAXOISIINAN
W3YYEHHBIN METOA JUIsl pELICHU 3a/1a4H,
pacrno3HaBaTh MaTeMaTH4eCKHe (PaKThl U
MaTEMaTHYECKUE MOJIETH B IPUPOJHBIX U
OOLIECTBEHHBIX SIBIIEHUSAX, B UCKYCCTBE;
YMETb NIPUBOJAUTH IPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI pOCCUNCKON
Y MUPOBOM MaTeMaTU4E€CKON HAyK1

OK
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B obnacTy IeHHOCTH Hay4YHOTO MO3HAHUS:
OCO3HAHME EHHOCTH HAyYHOU
NEeSATEIbHOCTH, TOTOBHOCTb OCYILIECTBIIATh
MPOEKTHYIO U UCCIIEI0BATEIHCKYIO
NEeATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIE.
OBnageHne yHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUAMM:

0) COBMECTHasI IeATEIIbHOCTh:

- IOHUMATh U UCTIOJIb30BATh IPEUMYILIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

- IPUHUMATD 1I€JIM COBMECTHOM
NEesTeTbHOCTH, OPTAaHU30BBIBATH U
KOOPJAMHHUPOBATH IEUCTBUS 110 €€
JIOCTHKEHHIO: COCTaBIISATh IJIaH JICMCTBUH,

YMeTh onepupoBaTh MOHATUIMU: CPEJIHEE
apudmernyeckoe, MearaHa, HauboJIbIIEe
Y HauMEHbIIIee 3HAUYCHHUs], pa3Max,
JIMCTIEpCHsl, CTAaHAAPTHOE OTKJIOHEHUE
YHCIOBOTO HabOpa; yMeTh U3BIIEKAT,
MHTEPIPETUPOBATH UH(POPMALIHIO,
MPEJICTAaBICHHYIO B TaOIUIaX, HA
JIrarpaMmmax, rpagukax, OTpa)aronyro
CBOMCTBA peaibHBIX MPOLIECCOB U
SIBJICHH; TIPEJICTABIISATh HHPOPMAIIHIO C
MTOMOIIBIO TAOTUI] U TUarpamm;
MCCJIEI0BATh CTATUCTHYECKHUE TAaHHbBIC, B
TOM YHUCIIE C TIPUMEHEHHEM TpaduIecKuX
MCTOJOB U DJICKTPOHHBIX CPCACTB.




pacrpenenarb poJii C y4ueTOM MHEHHUH
YYaCTHHUKOB O00OCYXJaTh Pe3yIbTAThI
COBMECTHOH paboTBhI.

OBnazneHue yHUBEpPCAIbHBIMU
PEryasTUBHBIMH J€HCTBUAMU:

T) IPUHITHE CE0s ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX
JIIOJIEH IIPU aHAJIU3€E PE3YJIbTATOB
NesTeNbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX
Jronen

Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTh IOHUMATh MUD C
MO3UIIMHU IPYTOT0 YEeIOBEKa.

VYMeTh onepupoBaTh NOHATHAMMU:
CIIy4aiiHBIN OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTb CIYy4aHOTO COOBITHS.
YMeTb BBIUUCIISATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM I'paUueCKUX METOJIOB;
IPUMEHSTH (HOPMYJIIBI CIIOKEHUS U
YMHOXKEHUS BEPOSITHOCTEH,
KoMOUHATOpHbIE (HAaKTHI U HOPMYIIBI IPU
pELICHUH 3aJ1ay; OLIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHIT; 3HAKOMCTBO CO
CllydyaliHbIMU BEJIMYMHAMHM; YMETh
IIPUBOJUTH IPUMEPHI IIPOSBICHUSI 3aKOHA
OOJIBLIMX YKCEIl B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX.

YMeTb BBIOUpaTh MOIXO SN
M3YYEHHBII METOA JUIsl pelIeHUs 3a/1a4H,
pacrio3HaBaTh MaTeMaTHUECKUE (PAKThI

1 MaTEeMAaTUYECKUE MOJIENH B IPUPOIAHBIX
U OOILIECTBEHHBIX SIBIEHUSX, B HCKYCCTBE;
YMETb NIPUBOAUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUN POCCUHCKON
Y MUPOBOM MaTeMaTH4E€CKON HAyK1

OK
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B oGmactu 3cTeTH4eCKOro BOCIUTAHHUS:

- 3CTETUYECKOE OTHOIICHUE K MUPY,
BKJIFOYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyIa U
OOILIECTBEHHBIX OTHOILICHUH;

- cocoOHOCTH BOCIIPHHUMATDH Pa3IMIHbBIE
BU/IbI UCKYCCTBA, TPAJUIIUU U TBOPYECTBO
CBOETO M JIPYTUX HAPOOB, OIIYIIAThH
SMOLMOHATBHOE BO3/IEHCTBHE HCKYCCTBA.
OBnazneHne yHUBEpCAIbHBIMU
KOMMYHHUKATHUBHBIMH JJEHCTBUSMU:

a) OOIIeHHE: - OCYIIECTBIISITh
KOMMYHHUKAIH

BO BceX cepax KHU3HU;

- pacro3HaBaTh HeBepOalbHbIE CPEICTBA
OOIIeHUs, TOHUMATh 3HAYCHHUE COITUATBHBIX
3HaKOB, PaclO3HaBaTh MPEINOCHUTKN
KOH(IMKTHBIX CUTYalluil U CMATYaTh
KOH(QJINKTBI,

- pPa3BEpHYTO U JIOTUYHO M3J1araTh CBOIO
TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX
CPEnCTB.

Brnaners MeTolaMu 10Ka3aTeIbCTB,
aJITOPUTMaMHU peLICHUs 3a]1a4; YMETh
(bopMyIMpOBATH OINPEEIIEHUS, AKCHOMBbI
U TEOPEMBI, IPUMEHSATh UX, IPOBOAUTH
JIOKa3aTeNbHbIE PACCYKIEHUS B XOE
pelieHus 3a1ad.

YMeTh onepupoBaTh NOHATUSAMU:
CIIy4aiHbIN OIBIT U CIIy4aiiHOe COOBITHE,
BEPOSTHOCTH CIYy4aHOTO COOBITHS.
YMeThb BBIUUCIISTH BEPOSITHOCTh C
UCIOJIb30BaHUEM I'pahuueCcKUX METOJIOB;
MPUMEHSTH (POPMYIIBI CIIOKEHUS U
YMHOXEHHS BEPOSITHOCTEH,
KOMOMHATOpHbIE PaKThl U (POPMYIIBI IPU
pELIEHNN 3a]a4; OLICHUBATh BEPOSITHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHBIMU BEJINYMHAMU; YMETh
MPUBOJUTH MPUMEPHI IPOSIBICHUSI 3aKOHA
OOJIBLINX YHCEI B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX;

YMeTh onepupoBaTh MOHATHUAMU: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO,
JBYTPaHHBIN yroJjl, CKPELUBAOLINECS
psiMbl€, MApAIIEIbHOCTh U
NEPIEHIUKYIPHOCTD MPSIMBIX U
IJIOCKOCTEH, yroJl Mexay NpSMbIMH, YOI
MEXy NPSIMOH U IIIOCKOCTBIO, YToJl
MEXy TJIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH JI0 INIOCKOCTHU, PACCTOSHUE MEXIY
PSIMBIMU, PACCTOSTHUE MEXKIY




IIJIOCKOCTSIMU; YMETh UCIIOJIB30BaTh IIPU
pEeIIeHnH 3329 U3Y4YCHHbIE (PaKThI U
TEOPEMBI IIJITAHUMETPUU; YMETh OLICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;
YMeTh onepupoBaTh MOHATUSIMMU:
MHOTOTPaHHUK, CEYeHUE MHOTOTPaHHHUKA,
KyO, mapaJuiesnenumnesa, npu3ma,
nupamMuia, GUrypa u moBepXHOCTh
BpallleHus, IIUHIP, KOHYC, map, chepa,
cedeHus (PUrypsl BpalleHUs, TUIOCKOCTb,
Kacaromasicsi cepbl, HUIUHAPA, KOHYCA,
IJIOIA](b TTOBEPXHOCTH MTUPaAMUJIbI,
MIPU3MBI, KOHYCA, HIWJIMHIPA, [JI0IIAb
cdepsl, 00beM KyOa, MPSIMOYTOIHHOTO
napajuiejenunea, MMpaMuibl, IPU3MBbL,
HWIMHPA, KOHYCA, [1apa; YMETh
n300paxkaTh MHOTOTPaHHUKH

Y TTIOBEPXHOCTHU BPAIICHUS, UX CEUEHUS OT
PYKH, C IOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;
YMETh Paclo3HaBaTh CHMMETPHUIO B
MIPOCTPAHCTBE; YMEThH PACIIO3HABATh
[IPaBUJIbHBIE MHOTOTPAHHHUKH.

YMeTh orepupoBaTh MOHATHIMU:
JBUKEHHE B POCTPAHCTBE, MOI00HbBIE
(Gurypsl B IpOCTPaHCTBE; UCIIOIb30BAThH
OTHOILICHHE IIJIOIIAEH TOBEPXHOCTEN U
00beMOB MOJOOHBIX (GUTYP NP PELICHUH
3ajad4.

YMeTh BBIYUCISATh TEOMETPUUECKUE
BEJTMYUHBI (JUTMHA, YTOJ, TUIOIIA b,
00BeM, IIIoMagh TOBEPXHOCTH),
WCIIONB3Ys U3YYeHHBIE (POPMYIIBI U
METO/IBI.

YMeTh onepupoBaTh MOHATHIMU:
MPSIMOYTOJIbHASI CUCTEMa KOOPJAMHAT,
KOOPJMHATHI TOUKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAIAPHOE NPOU3BEIECHUE, YOI
MEK]ly BEKTOpaMu, CyMMa BEKTOPOB,
MIPOU3BEJCHHUE BEKTOPA HA YNCIIO;
HaXOJIUTh C MOMOIIIBIO U3YYEHHBIX
(dbopMyI KOOpAMHATHI CEpeHBI OTPE3Ka,
pacCTOAHUE MEXKYy ABYMS TOUKAMHU.
YMeTh BRIOUPATh MOAXOISITHI
W3YyYECHHBIN METOJ U PELICHHS 3a/1a4H,
pacmo3HaBaTh MaTeMaTH4ecKue (PakThl U
MaTeMaTUYeCKHe MO B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE;
YMETh IPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKOMN
Y MUPOBOM MaTeMaTH4eCKON HAyK1




OK
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B obnactu:

- TPOKIAHCKOTO BOCIIUTAHHS: TIPUHSTHUE
TPaAMLIUOHHBIX HATMOHAJBHBIX,
00I11€4eTIOBEYECKIX TYMAHUCTHUECKUX U
JIEMOKPaTUYECKUX [IEHHOCTEIH;
-IaTPUOTHYECKOTO BOCIIUTAHUSI:
IIECHHOCTHOE OTHOIIICHUE K
rOCY/IapCTBEHHBIM CHMBOJIaM,
HCTOPUYECKOMY H ITPUPOJAHOMY HaCIIEIUIO,
naMsATHUKaM, TPaIuLusaM HapooB Poccun,
nocTrxeHusiM Poccun B Hayke, HCKyCCTBE,
CIOpTE, TEXHOJIOTUSX U TPYIE.

OsnasieHre yHHUBEPCATbHBIMU
PETYJISATUBHBIMU JICHCTBUSMH:

B) SMOIMOHAJILHBIA HHTEIJICKT,
Ipearnoiararomuii copMUPOBaHHOCTH:
--CaMOCO3HaHUS, BKIIFOYAIOIIIETO
CIIOCOOHOCTH IIOHMUMATh CBOE
IMOIIMOHAIBHOE COCTOSIHHE, BUIECTh
HAIPaBJICHUS Pa3BUTHsI COOCTBECHHOU
IMOIMOHAIBHOM Cepsl, OBITh YBEPCHHBIM B
cebe;

- CaMOPETYJIUPOBAHUS, BKIFOYAIOIIETO
CaMOKOHTPOJIb. YMETh IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE ITOBE/ICHHE,
CTIIOCOOHOCTH aJaNTUPOBATHCS K
IMOIMOHAIBHBIM H3MECHEHHUSIM

U TIPOSIBJIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;,

- BHYTpEHHEH MOTHBAIMH, BKJIIOYAIOLIEeH
CTpEMIICHHE K JJOCTH)KEHUIO IIeTTU U yCIeXY,
ONTHMHU3M, HHUIIUATUBHOCTh, YMETh
JICCTBOBATh, HCXO/ISI U3 CBOMX
BO3MOKHOCTEH;

- SMIIATHH, BKJIIOYAIONIEH ClIOCOOHOCTH
MOHUMATh SMOLMOHAIIBHOE COCTOSHHE
JPYTHX, YYUTHIBATH €rO MPH OCYIICCTBICHUH
KOMMYHUKAIIMH, CIIOCOOHOCTH K COUYBCTBHUIO
U CONePeKUBAHUIO;

- COL[MAJIbHBIX HABBIKOB, BKITFOYAIOIINX
CIIOCOOHOCTh BBICTPAaUBATh OTHOIICHHS C
APYTHMHU JIFOAbMH, 3a00THTHCS, IPOSIBIISTD
MHTEpPEC U pa3peniaTb KOH(IUKTHI

Brnaners MeTogamMu 10Ka3aTenbCTB,
JITOPUTMAMH PEICHHs 3a]a4; YMETh
(bopMyIMpOBATH OINPEEIIEHUS, AKCHOMBbI
U TEOPEMBI, IPUMEHATH HX, IPOBOUTH
JI0Ka3aTesIbHbIE PACCYKICHUS B XO€
pelLeHHs 3a/1a4.

VYMeThb onepupoBaTh NOHATHAMMU:
(byHKLUMs, HETIpepBhIBHAS (PYHKIHS,
IIPOM3BO/IHAs, 1epBOOOpA3Has,
OTIpeIeICHHBI UHTETPAT; YMETh
HaXOJUTh IPOU3BOHBIE HIEMEHTAPHbBIX
(byHKUINH, UCTIONB3YSI CTPABOYHBIC
MaTepHalibl; UCCIEN0BaTh B IPOCTEHIINX
ciydasix (pyHKIIMM HAa MOHOTOHHOCTb,
HaXOJUTh HauOOJIbIINE U HAUMEHbIIINE
3Ha4YeHUs1 PYHKUUH; CTPOUTH rpaduKu
MHOT'OYJICHOB C MCII0JIb30BaHUEM
anmapaTa MaTeMaTH4ecKoro aHaInu3a;
HIPUMEHSTH IPOU3BOIHYIO IIPH PEILICHUH
3a]a4d Ha JBM)KEHUE; PEIIaTh MPAKTHKO-
OpPUEHTHPOBAHHbIE 3a/1a41 Ha
HanOOJIbIIIME M HANMEHBIIINE 3HAYCHHS, Ha
HaXO0XXJCHHUE IYTH, CKOPOCTHU U
YCKOPEHHUSI.

VYMeTh petath TEKCTOBBIE 3a7a4l pa3HbIX
TUTIOB (B TOM YHCJIE HA TIPOLICHTHI, I0JIU U
YacTH, Ha JIBKEHHE, paboTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH, 3a/1a41 U3
001aCTH YIpaBJICHUS JIUIHBIMH U
ceMeWHBIMU (PMHAHCAMMU ); COCTABIIATh
BBIP)KEHUS, YpaBHEHHsI, HEPAaBEHCTBA U
UX CHUCTEMBI 10 YCIIOBHUIO 33/]auH,
HCCIIEI0BATh MOJIYYEHHOE PElIeHne U
OLIEHUBATh MIPABJIONOL00HOCTh
pE3yNbTaTOB.

VYMeThb onepupoBaTh NOHATHIMU: CPEHEE
apuQmMeTHIecKoe, MeTnaHa, HanobobIIee
Y HauMeHbIlIee 3HaAUCHMs], pa3Max,
JCTIEPCHS, CTAaHAAPTHOE OTKIOHEHHE
YHUCIOBOr0 HAbOpa; YMeTh U3BIEKaTh,
MHTEPIPETHPOBATH UHPOPMAIIHIO,
IpEe/CTaBICHHYIO B TabIUIax, Ha
quarpammax, rpaukax, OTpaskarolryro
CBOWCTBA peaJIbHBIX MPOLIECCOB U
SIBIICHHIA; IPECTABISTh HH(POPMAIIHIO C
MIOMOIIBIO TaOJIHII U TUarpaMM;
UCCIIEIOBATh CTATHCTUYECKUE TaHHBIC, B
TOM YHCJIe C IPUMEHEHUEM rpaduyeckux
METO/IOB U 3JICKTPOHHBIX CPEJ/ICTB.
YMeThb onepupoBaTh NOHATHIMHU:
CIIy4aifHbIN OIBIT U CIIy4aiiHOE COOBITHE,
BEPOSITHOCTh CIY4aiHOTO COOBITHSI.




YMeTh BBIYUCIIATH BEPOATHOCTD C
UCIOJIb30BaHNEM TpadUIECKIX METOIOB;
MPUMEHSTH (OPMYIIBI CIIOKEHUS U
YMHOKECHHS BEPOATHOCTEH,
KOMOWHATOpHBIC (HDaKTHI U (POPMYIIBI TIPH
pEIIeHUH 3a]1a4; OLICHUBATh BEPOSITHOCTH
pealbHbIX COOBITHIT; 3HAKOMCTBO CO
CIy4yallHBIMU BEJIUYMHAMU; YMETh
MIPUBOAUTH IPUMEPHI IIPOSIBJICHUSI 3aKOHA
OOJBIINUX YKCEN B IPUPOIAHBIX U
OOLIECTBEHHBIX SIBJIICHUSX;

YMeTh BHIOUPATh MOAX OIS
M3YYEHHBIN METO AJI pEUICHUS 3a]1a4H,
pacmo3HaBaTh MaTeMaTH4ecKue (HakThl U
MaTeMaTU4YeCKHe MOJEIN B IPUPOAHBIX U
OOIIECTBCHHBIX SIBIICHUSX, B HCKYCCTBE;
YMETh IPUBOAUTH PUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUHCKON
1 MUPOBOI MaTeMaTH4e€CKON HAyK1

OK
07.

B o6mactu 5K0510rMuecKoro BOCIUTAHUS:
- aKTUBHOE HEIPUATHE ICHUCTBUH,
MPUHOCSIINX BPEA OKPYKAKOLIEH CPEE;

- YMETh MPOTHO3UPOBATH HEOIATONIPHUITHBIE
9KOJIOTUYECKHE TTOCIIEACTBUS
MPEeANTPUHUMAEMBIX JEHCTBUM,
MpeA0TBpaIATh UX;

- pacuIMpeHHE OIbITa ACATEIHBHOCTH
9KOJIOTUYECKON HaAIIPaBICHHOCTH.
OBnanenue yHUBEpPCAIbHBIMHU Y4€OHBIMU
MMO3HABATEIbHBIMU JIEHCTBUSMH:

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- pa3zpabatbIBaTh IJIaH peuIeHHs PoOIeMbl C
YUYETOM aHaJIM3a UMEIOIINXCSl MaTepUaIbHBIX

Y HEMaTepUAIIbHBIX PECYPCOB;
- OCYILECTBIIATH LieJIeHANPaBIeHHbIN TOUCK
MepeHoca CPeJICTB U CIIOCOOOB JICHCTBHS B
poeCCUOHATILHYIO CPEY;

- YMETh IEPEHOCUTH 3HAHUS B
MI03HABATENIbHYIO

U IPAKTHYECKYI0 00J1acTH
KHU3HENIeATETbHOCTH.

OBnazneHne yHUBEpCAIbHBIMU
PEryasTUBHBIMH JI€HCTBUAMMU:

0) CaMOKOHTPOJIb:

- JaBaTh OLIEHKY HOBBIM CHTYallUsIM,
BHOCHTBH KOPPEKTUBEI B JICSITEITHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
EISIM.

Brnaners MeToamMu 10Ka3aTeIbCTB,
aJITOPUTMaMHU peLleHUs 3a]1a4; YMETh
(bopMyIHpOBATH ONPEEICHUS, AKCHOMBI
U TEOPEMBI, IPUMEHATH UX, IPOBOAUTH
JTOKa3aTeIbHBIE PACCYKICHHS B X0OJI€
peleHus 3a1au.

YMeTh oneprupoBaTh MOHATHSIMH:
byHKIMS, HeTIpepbIBHAS (YHKITHS,
MIPOU3BOIHAS, TIEPBOOOPA3HAs,
OIpeIeIeHHbI UHTErpall; yMETh
HaXOJUTh MPOU3BOIHBIE HIIEMEHTAPHBIX
(byHKLINH, UCTIONB3YSI CIPABOYHBIE
MaTepHalIbl; UCCIETOBATh B MTPOCTEUIIINX
ciydasx (pyHKIIMM Ha MOHOTOHHOCTB,
HaxOJIUTh HAUOOJIbIIINE

Y HaMEHbINNE 3HauYeHUsI (QYHKIMA;
CTPOUTH TPaPUKH MHOTOUICHOB C
UCIOJIb30BaHUEM allnapaTa
MaTEMaTHYECKOTO aHAJIN3a; TPUMEHSTh
IIPOM3BOJIHYIO IIPU PELICHUM 3ajayu Ha
JIBIDKEHUE; PEIIaTh MPAKTHKO-
OpPUEHTHPOBaHHbIE 33/1a4M Ha
HanOoJIbIIE M HANMEHBIITNE 3HAYCHHS, Ha
HaXO0XKJICHHUE MyTH, CKOPOCTHU U
YCKOPEHHS;

YMeThb onepupoBaTh NOHATHIMHU:
panroHanbHast QYHKIHS, TOKa3aTeIbHas
¢byHKLUs, cTeneHHas QyHKIMA,
norapudmuueckas QyHKIUSA,
TPUTOHOMETPHUUYECKUE (DYHKIHH,
oOpatHbIe GYHKIINU; YMETH CTPOUTH
rpaduKy U3y4eHHBIX (PYHKIUH,
WCTIOJIF30BaTh TPa(QUKH TP N3YUEHUH




IIPOLIECCOB U 3aBUCUMOCTEM, TPU
peLICHUH 3aJ1a4 U3 IPYTUX YIeOHBIX
IIPEIMETOB U 3a/1a4 U3 pealbHON XKU3HHU;
BBIpa)XaTh (OPMYJIaMHU 3aBUCUMOCTH
MEXy BEJINYMHAMMU.

YMeTh pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX
THUIIOB (B TOM YHCJI€ HAa IPOLIEHTHI, 10JIU U
4acTu, Ha IBUKEHUE, paboTy, CTOUMOCTb
TOBapoOB U YCIIYT, HAJIOTH, 3aJa4u U3
00J1aCTH yIpaBJICHUs JIUYHBIMH U
ceMelHbIMU (PMHAHCAMU); COCTaBIIATh
BBIPAXCHMSI, yPAaBHEHUSI, HEPABEHCTBA U
UX CHCTEMBI 110 YCIIOBUIO 3a/1a4H,
UCCJIEI0BATh MTOJIY4EHHOE pELICHHE U
OLIEHUBATb IIPABJIONOA00HOCTh
pE3yIbTATOB;

YMeTh onepupoBaTh MOHATUSAMU:
CIIy4aiHbIN OIBIT U CIIy4aiiHOE COOBITHE,
BEPOSITHOCTb CIYy4aiHOTO COOBITHS.
YMeThb BBIUUCISTH BEPOSITHOCTD C
UCIOJIb30BaHUEM I'pahuueCKUX METOJIOB;
MPUMEHSTH (OPMYITBI CIIOKEHUS U
YMHOXEHHS BEPOSTHOCTEH,
KoMOUHATOpHBIE (HaKTHI U (HOPMYITBI TIPU
pELIEHNN 3a]a4; OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJINYMHAMU; YMETh
IIPUBOJUTH IIPUMEPBI IIPOSBICHUSI 3aKOHA
OO0JIBILIKX YKCEN B IPUPOAHBIX U
OOI11eCTBEHHBIX SBJICHUSX.

YMeTh onepupoBaTh NOHATUSMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO,
JIBYT'PAaHHBIN yTOJI, CKPEIINBAKOIIUECS
IpsIMBbIE, TAPAJUIENBHOCTD U
NEePIEeHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, YroJl MeXy NPSMBIMH, YTOJI
MEXIY NMPSMOHN U IJIOCKOCTBIO, YroJl
MEXy IUNIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXY
IIPSIMBIMU, PACCTOSTHUE MEXIY
IJIOCKOCTSIMU; YMETh UCIIOJIb30BaTh IPU
pelLIeHNH 3a1a4 U3y4eHHbIe (PaKThI U
TEOpPEMBI IIJIAHUMETPUH; YMETh OLICHUBATh
pa3Mepbl 00BEKTOB OKPY’KAIOLIET0 MUPA.
YMeTh onepupoBaTh MOHATUSMHU:
MHOT'OTPaHHHK, CEUEHUE MHOTOI'PaHHUKA,
KyO, mapasuiesnenumnesa, npusma,
nupamuia, GUrypa u HoBepXHOCTb
BpalieHus1, MWINHAP, KOHYC, map, cdepa,
ceueHust (pUrypsl BpalleHus, MI0CKOCTb,
Kacaromasicsi cepsl, IUIUHAPA, KOHYCAa,
IJI0UIA/1b TOBEPXHOCTH NUPAMHUJIBL,




IIPU3MBI, KOHYCa, IWIMH]PA, IUIOMAAb
cdepsbl, 00beM Ky0Oa, MPSIMOYTOJIEHOTO
napaesenunesa, IupaMuibl, IPU3MBI,
LWIMH]Ipa, KOHYCa, 111apa; yMETh
n300pakaTb MHOTOTPAaHHUKH U
[IOBEPXHOCTHU BpaILlEHUs, UX CEYEHUS OT
PYKH, C IOMOIIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMETb PacHO3HABATh CUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PaclO3HaBaTh
IPaBUJIbHBIE MHOTOTPAHHUKHY;

YMeTh onepupoBaTh NOHATUSAMU:
JBI)KEHUE B IPOCTPAHCTBE, II0JJO0HbBIE
(Gurypsl B IpoCTpaHCTBE; UCTIOIb30BATh
OTHOILIEHHE IUIOIIAeH MOBEPXHOCTEH U
00BeMOB MOAOOHBIX (PUTYP TPU PELICHUU
3ajau.

YMeTb BBIUUCISTh T€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IJI0LIa]b,
00BeM, III0IAb TOBEPXHOCTH),
UCIOJb3Ys U3y4eHHbIE (HOPMYJIIBI U
METO/JIbI.

VYMeThb onepupoBaTh NOHATHSIMMU:
IPSIMOYTOJIbHAs CUCTEMA KOOPINHAT,
KOOPJAMHATBI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJISIPHOE IIPOU3BEJIEHUE, YTOJI
MEX/1y BEKTOpaMHu, CyMMa BEKTOPOB,
IIPOM3BECHUE BEKTOPA Ha YHUCIIO;
HAXOJUTh C TOMOULIbIO U3yYEHHBIX
(bopMys1 KOOpAMHATHI CEPEANHBI OTPE3Ka,
paccTosiHuEe MEXIY JIBYMS TOUKAMHU.
[TPG14. YMeTh BbIOMpATH MOIXOASIINN
W3YyYECHHBIN METO

JUIsl pELIEHUs 3a/1a4M, Pacllo3HaBaTh
MaTemMaTuueckue (hakTbl U
MaTeMaTHYeCKUE MOJIEIH B IPUPOIHBIX U
OOLIECTBEHHBIX SIBIIEHUSAX, B UCKYCCTBE;
YMETb PUBOUTH IPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI pOCCUICKON
1 MUPOBOM MaTe€MaTU4E€CKON HAYKHU.




2. CTPYKTYPA Y COJAEP)KAHUE OBIIIEOBPA3OBATEJBHON JUCITATLIAHBI

2.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

Buj yueOHoi1 padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 252

B T.4.

TEOpETHYECKOe 00yUueHue 185
NPAaKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paOOTHI 49
KOHCYJIbTAITUH 2
IPOMEKYTOUYHAas arTecTalus B popme IK3aMeHa 8
CamocrosiTesibHas padora

IPU HOJATOTOBKE K IK3aMEHY 8




2.2. TemaTu4ecKHui IJIAH U CoaepKaHue NUCHUIIJIMHBI

HaumenoBanue pa3jaesioB O0bem | @opMupyembie
Conep:kanue y4eOHOTro MaTepHuaia, IPaKTUYeCKue 3aHATHS
U TeM 4YacoB | KOMIIETEHIUH
1 cemecTp
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 18
Tewma 1.1 Lens u 3anaun Coaep:xxanue yueOHOIro MaTepHaJia
MaTEeMaTUKHU MPH 1 3ausTue 1. L{enp 1 3agaun MaTEMaTHKU MPU OCBOCHUU CIIEIIMATILHOCTH.
OCBOEHUH CHELMATBHOCTH. ba3oBble 3HaHUS ¥ YMEHUS 10 MATEeMAaTHKE B MPOPECCHOHAIBHON U B
MOBCEHEBHOM AEATENbHOCTU. MHOXECTBO, OIlEpalluy HaJ MHOKECTBAMH.
Juarpammsl Diinepa—BenHa. Vcnonb3oBaHle TEOPETUKO-MHOKECTBEHHOTO 2
armapara JJis OMCaHUs PEAIbHBIX IIPOLIECCOB U SIBJICHUM B
MpoeCCUOHAIBHON JEATENHHOCTH, MIPU PEIICHUH 3a/1a4 U3 IPYTUX
qucuuiuH. Onpenenenre, TeopeMa, CleICTBUE, 10Ka3aTeIbCTBO.
Tema 1.2 Yncna n Copneprxanue yuyeOHOIro MaTepuaJia OK 01, OK 02, OK
BBIYMCIICHUS 1 3ansaTue 2. HarypanbHbie u 1ienble yucna. [[pusHaku 1eTuMOoCTH HEeNbIX 03, OK 04, OK 05,
grcen. Panmonanbabie uncia. OOBIKHOBEHHBIC H JICCSITHYHBIC TPOOH, OK 06
MPOLIEHTHI, OECKOHEYHBIE TIepruoanYecKue Apoodu. Apudmernyeckue
OTIEpAINH C PAllMOHATBHBIMH YHCIIAMU, TTPEOOPa30BaHUS YHUCIOBBIX )
BbIpakeHM. [lelicTBUTeNbHBIE YiCa. PalloHanbHbIe U HppalliOHAIbHbBIE
yucia. ApumeTndeckue onepannu ¢ 1eHCTBUTETbHBIMU YU CIIAMH.
[TpubnmkEHHBIE BBIYMCICHUS, TIPABUIIa OKPYTIICHHUS, IPUKUIKA U Ol[EHKa
pe3yJibTaTa BEIYMCIEHUIN
Tema 1.3 ToxzaectBa u Copepxanue yueOHOIro MaTepuasa
TOXKIECTBEHHBIC 1 3ansTue 3. YpaBHEHUS, CHCTEMbI U COBOKYITHOCTH YPaBHEHUH.
npeoGpa3oBaHUsL. 2 3ansaTue 4. HepaBeHCTBa, CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB. 4
YpaBHEHHUS 1 HEpAaBEHCTBA
Tema 1.4 Copepxxanue yueOHOIro MaTepuasa
ITocnenoBaTenbHOCTH U
MIPOTPECCUM. 1 3ausrtue 5. [locnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEIOBATEILHOCTEH.
ApudmeTrndeckast U TeOMETpUUYECKasi IPOTPECCUH. )

Conep:xxanue yueOHOro MaTepuaJia




Tema 1.5 IIponeHTHbBIE

I[IpakTnyeckue 3aHATHS

BBIYUCJICHHA B 1 3ansTue 6. [IpocTbie MPOIEHTHI, IPOLIEHTHBIE BHIYUCICHUS B
npodecCHOHATBHBIX po(heCcCHOHANBHBIX 3a7auax. 4
3ajatdax 2 3ansitue 7. CJIOXHBIC IPOICHTHI, IPOIICHTHBIC BBIYUCIICHUS B
npodeCCHOHATBHBIX 3a]auax.
Tema 1.6 @yHkuuu u Copaepxxanue yueOHOro MaTepuasa
rpaduku 1 | 3ansTue 8. Oynkuus, coiicTBa GyHKIMH, TpahUK QYHKIMH. 2
3anstue 9. KouTtpoabHasi padora no pasaeny 1. BxomgHol KOHTPOJIb 2
Pa3nen 2. Crenenn u kopHu. CTeneHHasi, NoKa3aTeJbHas U Jorapupmudeckas GyHKuuu 42
Tema 2.1 Coaep:xxanue yueOHOro MaTepuaJia
ApHuq)MeTquCKHﬁ KOpeHb 19 3ansrue 10. Apudmernueckuii KOpeHb HATYPaIbHON CTENICHH, CBOWCTBA
N—OH CTETICHH KOPHsI HATYpaJIbHON CTETICHH. 4
2 3ansTue 11. [Ipeobpa3oBaHre uppamoHaIbHBIX BBIPAKEHUH.
Tema 2.2 Crenenu. Copepxxanue yueOHOTro MaTepuasa
CrannaprHas popma 1 3aunstue 12. Ctenens ¢ 1enpM nokaszatenem. CtanaaptHas Gopma 3amnucu
3aIUCHU ICHCTBUTEILHOIO JIEHCTBUTEILHOTO uncia. Mcronp30BaHue MOIXOAAIICH (OPMBI 3aITUCH
qucia JIEUCTBUTEIIbHBIX YUCEN JJISI PEIICHUS TPAKTUYECKHUX 3a7a4 U IPEACTaBICHUS
JTAHHBIX. 4
2 3aunsrtue 13. Ctenens ¢ pallMOHATBLHBIM TIOKa3zareneM. CBOMCTBa CTETICHH.
[TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIINX CTENEHU C pallMOHAIbHBIM OK 01, OK 02, OK
nokasaresneM. CTeneHb ¢ MPOU3BOJIbHBIM JIEHCTBUTENBHBIM MIOKa3aTeIeEM 03, OK 05, OK 07
Tema 2.3 CreneHHas Copepxanue yuyeOHOro MaTepuasa
byHKIIUS 1 3ansaTue 14. CrenenHas QyHKIUS C HAaTypalbHBIM U II€JIbIM NOKa3arenem. Eé
cBoiicTBa 1 rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEeHU z
Tema 2.4 Copepxanue yueOHOro MaTepuasa
HppanuoHanbHbie 1 3aunstue 15. Penienne uppalimoHaIbHBIX YpaBHEHUN 6
YpaBHCHHS U HEpABEHCTBA | 2 3ansiTre 16. Pemenne nppaliOHAIBHBIX YPaBHEHUH
3 3ansTue 17. Pemenne nppallnoHaJIbHBIX HEPABEHCTB
Tema 2.5 Ilokazarensusle | Comep:kanue y4eOHOro MarepuaJia
yYpaBHEHUs U HEpaBeHCTBA | 1 3ansaTue 18. [lokazarenabHble ypaBHEHUS.
2 3austue 19. Pemmenne nokasaTenbHBIX YPAaBHCHHI. 6
3

3aunsrtue 20. Pemenne moka3aTeabHbIX HEPABEHCTB.




Tewma 2.6 Jlorapudm

Conep:kanue y4eOHOT0 MaTepuaJia

ymcna. CBoiicTBa 1 3anstue 21. Jlorapudm yncna. JlecaTHUHBIE U HATYPAIbHBIE JTOTapH (MBI
norapuMoB 2 3ausitue 22. CoiicTBa jjoraprudma. 6
3 3anstue 23. [IpeoOpa3oBanue BoIpaXESHUHN, COACPIKAIINX JIOTAPU (MBI
Tewma 2.7 Iloka3zatenbHas | Coaep:xaHue y4eOHOro MaTepuaja
U JiorapupmMudeckas 1 3ansaTue 24. [lokaszarenpHas u Jorapudmudeckas GyHKIIUU, KX CBOMCTBA U
GyHKIIMH, YpaBHEHUS, rpaduku 6
HEPABCHCTBA 2 3ansrue 25. Jlorapudpmuyeckre ypaBHeHHS
3 3ansaTue 26. Jlorapudmuueckre HepaBeHCTBA
IIpakTHYecKkue 3aHATHS
3 3ansitue 27. Pelenue noka3aTenbHbIX U JIOTapu(MUIECKUX YpaBHEHUH 1 5
HEPABEHCTB
Tewma 2.8 Jlorapudms B Coaep:xanue yue0HOro MaTepHaJia
HPUPOJIE U TEXHUKE IIpakTnyeckue 3aHATHSA
4 3ansrue 28. [Ipumenenue norapudma. 4
5 3ansarTue 29. Jlorapudpmuueckas cnupainb B npupoje. Ee maremarnueckue
CBOMCTBA
Tema 2.9 [Ipumenenue Copnepxxanue yueOHOIro MaTepuaJa
YPaBHEHUH, CUCTEM U 1 3ansitue 30. Vcnonb3oBanue rpadukoB GyHKUUHN IS pellIeHHs] ypaBHEHUN U
HEPABEHCTB K PEIICHUIO JIMHEHHBIX cucTeM. [IpuMeHeHne ypaBHEHNI, CUCTEM U HEPABEHCTB K 1
3a1a4y PELICHUIO MaTeMAaTHYECKUX 3a/1a4 U 33a4 U3 pa3IMyHbIX o0iacTeil HayKu U
peanbHOU KU3HU
KonTpoJsbHasi padora no pasaeiy 2 1
Pa3nes 3. [IpsiMble U I0CKOCTH B nipocTpancTBe. KoopanHaThl M BeKTOPbI B IPOCTPAHCTBE 30
Tema 3.1. IloBTOpeHue Copepxanue yueOHOro MaTepuasa
wianuMerpun. OcHoBHbIE | 1 3ansitue 31. OcHOBHBIE GUTYPHI, (HAKTHI M TEOPEMBI TNITAHUMETPUH.
HIOHSITHS CTEPEOMETPUN. OcHOBHBIE IOHATHS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPHUH U CIE/ICTBUS U3 5 OK 01, OK 03,
X OK 04, OK 07
Tema 3.2. Ilpamble u Coaepxxanue y4yeOHOIro MaTepuasa
TIJIOCKOCTH B 1 3ansTue 32. B3aumHoe pacnonoxeHue MpsiMbIX B IPOCTPAHCTBE:
MIPOCTPAHCTBE. NIEPECEKAIOIINECS, TAPAUIEIbHBIE U CKPEILIMBAIOIUECS IPSMBIE. 6
IlapanienbHOCTb MPAMBIX, | 2 3ansaTue 33. [lapamienbHOCTb NPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE. Y TJIbI

C COHAINpaBJICHHBIMU CTOPOHAMHU, YI'OJI MCXKAY NPAMBIMHU B IIPOCTPAHCTBC.




HpHMOfI H IIJIOCKOCTH,

3 3ansrue 34. [lapamienbHOCTh IIIOCKOCTEN: NapauielIbHbIE IIJIOCKOCTH,

IJIOCKOCTEM CBOMCTBA MAPAJJIETbHBIX TIIOCKOCTEH.
IIpakTnyeckoe 3ansitue
6 3ansaTue 35. BzaumHoe pacronoxeHue MpsMbIX B IPOCTPAHCTBE.
[TapamiensHOCTH MPSMOI U TUIOCKOCTH, MAPaAJIeNbHOCTh MJIOCKOCTEN
7 3ansaTue 36. [loctpoeHne ceueHn MPOCTEHIINX MPOCTPAHCTBEHHBIX (pHUTYP:
TeTpadIpa, Kyda, napauienenumnena.
Tema 3.3. Coaepxxanue yueOHOIo MaTepuasa
IlepreHUKyISPHOCTD 1 3anusiTue 37. [lepneHuKyIIpHOCTD NPSIMOM U TIJIOCKOCTH
PSIMBIX H [IOCKOCTEH 2 3ansrue 38. [Ipu3Hak nepneHIUKYISIPHOCTH MPSAMOM U INIOCKOCTH.

Tema 3.4. Yrael Mexnay
MPSIMBIMH U TUIOCKOCTSMHU

Coaep:xxanue yueOHOro MaTepuaJia

1 3anstue 39. [leprieHIUKYASIPHOCTD MJIOCKOCTEN: TPU3HAK
MEePIEHANKYIISIPHOCTH ABYX TI0CKOCTeH. [leprieHIuKysip 1 HaKJIOHHBIE.
Teopema 0 TpEX NepHEHUKYIIApaXx.

2 3ansTue 40. Y1iibl B IPOCTPAHCTBE: YIOJ MEXAY PSIMON U IJIOCKOCTHIO,
JIBYT'PaHHBIN YTOJI, TMHEHHBII YroJ JBYTPAaHHOTO YTia.

Tema 3.5. I[Ipsimble u
MJIOCKOCTH B
MPaKTUYECKUX 3a/1auax

Coaep:xanue yueOHOTo MaTepHaJia

1 3ansrtue 41. PacnonoxeHune NpsMbIX U MIIOCKOCTEN B OKPYKAIOIIEM MUPE
(mpupoje, UCKYCCTBE, APXUTEKTYPE, TEXHUKE).

IIpakTHYeckHe 3aHATHA

8 ‘ 3ansTue 42. Penenne npakTHKO-OpUEHTHPOBAHHBIX 3a/1a4.

Tema 3.6. Koopaunatsl u
BEKTOPBI B IPOCTPAHCTBE

Conep:xanue yueOHOTro MaTepuaJia

1 3ansaTue 43. BekTop Ha MI0CKOCTH U B IpocTpaHCcTBe. ClI0KEHNE U
BbIUMTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yKciio. Pa3noxeHnue Bekropa
110 TpEM HEKOMILIaHapHBIM BekTopaMm. [IpaBuio napamenenunena. Pemenne
3a]1a4, CBA3aHHbBIX C IPUMEHEHNEM IIPAaBUJI IEUCTBUN C BEKTOpaMU

2 3ansTue 44. [IpsmoyronbHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunartsl Bextopa. [Ipocteitime 3agaun B KOOpAUHATAX. YTOJI MEKIY
BekTOopaMu. CKaJsipHOE MPOU3BEIECHUE BEKTOPOB. BhIUUCIEHNE YIIIOB MEX 1Y
MNPSAMBIMH U TJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METO MPU PEIICHUN
TeOMETPUUYECKUX 3a/1a4

Tema 3.7. Perienue 3aaauy.
[IpsiMbIe U TIOCKOCTH,
KOOPJMHATHI U BEKTOP

Conep:xxanue yueOHOro MaTepuaJia

1 3ansaTue 45. Pemenue 3a1a4 Ha HaX0XAEHUE TEOMETPUUYECKUX BEJINYMH C
MCIOJIb30BaHUEM anrnapaTa BEeKTOPHOM anreOpbl




KonTpoabsHasi padora no pasageay 3

Pa3nes 4. OcHoBbl TpUronomerpun. Tpuronomerpudeckue pyHKIMU 28
Tema 4.1 OcHOBBI Copaepxxanue yueOHOIro MaTepuasa
TPUTOHOMETPHUHU 1 3ansTue 46. CuHyc, KOCUHYC M TAHT'€HC YMCJIOBOI'O apryMEHTA.
2 3anstue 47. ApKCUHYC, apKKOCHHYC, apKTAaHI'€HC YHUCIOBOr0 apryMEHTa. 6
3 3ansaTue 48. TpuroHoMeTpuueckas OKpyKHOCTb, OIIpE/IEICHHE
TPUTOHOMETPHUYECKUX (DYHKIMN YUCIOBOTO apryMeHTa OK 01, OK 02, OK
Tema 4.2 OcHOBHBIE Copaepxxanue yueOHOIro MaTepuasa 03, OK 04, OK 05
TPUTOHOMETPHYECKHE 1 3ansTue 49. [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUN
TOXJeCTBa 2 3ansaTue 50. OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 4
IIpakTHYecKue 3aHATHS
9 3ansTue 51. [IpeoOpa3oBaHue U BEIYUCICHHUE TPUTOHOMETPUYECKUX 5
BBIPAXKEHHUIA.
2 cemecTp
Tema 4.3 Copepxxanue yueOHOIro MaTepuasa
Tpuronomerpuyeckue 1 3anstue 1. Oynkuus. [lepuoauueckue GyHKIUN
(yHKIMK, X CBOHCTBA U 2 3anstue 2. Tpuronomerpuueckue GpyHKIMH, UX CBOWCTBA U TpaduKu 4
rpaduxu
Tema 4.4 Conep:xxanue yueOHOTro MaTepuaJia
Tpuronomerputeckue 1 3ansrTue 3. Penienue TpUroHOMETPUYECKUX YPABHEHUI 4
YPaBHCHUSA 1 HEPABCHCTBA | 2 3ansrtue 4. [Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB
IIpakTHyeckue 3aHATHSA
10 | 3ansaTue 5. PemieHne TpUroHOMETPUUECKUX ypaBHEHUI 2
Tema 4.5 Ucnons3oBanue | Coaep:kaHue y4eOHOro MaTepuasa
TPUTOHOMETPHHU B 1 3ansrTue 6. [IpoBeneHre NPaKTHYECKUX pacueToB Mo hopMyiiam
npodeccuoHaIbHOH chepe TpUroHomerpuu. Vcnons3oBanue rpadukoB pyHKIUHI U1 UCCIIETOBAHUS 5
IIPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE BOSHUKAIOT MPU PELIEHUH 3a7a4 U3
JPYTUX YU4eOHBIX JUCIUIUTAH U PEaTbHOM KU3HU
Conep:xxanue yueOHOro MaTepuaJia




Tema 4.6 Pemenue 3amau. | 1 3anstue 7. Tpuronomerpuueckue GyHKIMH, TOKIECTBA U yPABHEHUS 1
OCHOBBI TPUTOHOMETPHUH.
Tpuronomerpuyeckue KonTpoubHnasi paGora no pasaesy 4 1
byHKIIIN
Pa3nen 5. MHOTrOorpaHHMKHM M TeJjia BpamieHust 34
Tema 5.1 Muororpannuku | Coaep:xxaHue y4eOHOro MaTepuasia
1 3ansaTue 8. [loHsATHE MHOTOIrpaHHNKA, OCHOBHBIE 3JIEMEHTHI MHOI'OI'PaHHUKA,
BBIIYKJIbIE U HEBBIITYKJIbIE MHOTOIPAaHHUKH; Pa3BEPTKA MHOIOIPAHHUKA
2 3ansaTue 9. [Ipusma: n-yroiapHas npusMa; FpaHu U OCHOBAHUS IPU3MBIL;
npsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAas U MOJIHAs TOBEPXHOCTh IPU3MBI.
3 3ansarue 10. [Tapamienenunen, npsIMOYTrOJIbHBIN NapajuIeNICUIE] U €ro 8
CBOMCTBA
4 3ansarTue 11. [lupamuna: n-yroibHas nupamuia, TpaHd U OCHOBAHUE
NUpaMu/JIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh UPAMU/IbL; TPaBUIIbHAS U
yceu€HHas mupaMua. DJIEMEHThI IPU3MBbl U TUpaMu/ibl. Beruncienue
AIIEMEHTOB MHOTOTPAaHHUKOB: p&0pa, TUaroHajH, yriibl OK 01, OK 04,
Tema 5.2 IlpaBunbnblie | Conep:kaHue y4eOHOTO MaTepHaa OK 06, OK 07
MHOTOTPaHHHKH. 1 3ansaTue 12. [IpaBuiibHbIE MHOTOITPaHHUKH: ITIOHATHE NIPAaBUIBHOIO
I1nomaze nosepxHOCTH MHOT'OT'paHHMKa; TpaBUJIbHASI IPU3Ma U MpaBUIIbHAS MUPaMU/a; IpaBUIIbHAS
MHOTOTpaHHHKOB TpeyrojbHas MupaMuja U MpaBUWIbHBIN TeTpadip; Ky0. [Ipeacrasienue o
MPaBWJIbHBIX MHOTOTPAaHHHUKAX: OKTa3p, AOAEKadIp U UKOCAdAP U JIp. 4
2 3ansaTue 13. Ceuenus npusmsl U nupamuabl. [lnomans 00koBoit
ITOBEPXHOCTHU Y IIOJIHOM OBEPXHOCTHU IPSIMOM IPU3MBI, IIJIOMIAb OCHOBAHUH,
TeopeMa 0 GOKOBOI MOBEPXHOCTH MPSAMOM MPU3MBI
IIpakTHyeckne 3aHATHA
11 | 3ansaTue 14. [Tnomaas O0OKOBOM MOBEPXHOCTH U IOBEPXHOCTH MPaBUIIbHON
MUPaMHU/JIbl, TEOpEMa O IO OOKOBOM MOBEPXHOCTH YCEUEHHOM 2
MTUPAMHU/IBI
Tema 5.3 Conep:xxanue yueOHOro MaTepuaJia




Tena BpaieHus

3ansTue 15. [{unuaapudeckas MOBEPXHOCTh, 00pa3yroIINUe WIHHIPHISCKON
MOBEPXHOCTH, OCh IIMIIMHIPUYECKON MOBepXHOCTH. L[unuHIp: OCHOBaHMS U
OOKOBasi MOBEPXHOCTh, 00pa3yrolIas u 0Ch, IJIOIIA/Ib OOKOBOM U MOJHOM
MTOBEPXHOCTH.

3anstue 16. Konnueckas moBEpXHOCTh, 00pa3yronne KOHUYECKON
MOBEPXHOCTH, OCh U BEpILINHA KOHUYECKOM nmoBepxHocTH. KoHyc: ocHOBaHue
U BeplInHAa, 00pa3yronias U oCh, IIIOMIaAb OOKOBOW U MOJHOM MOBEPXHOCTH.
Yceu€HHBIN KOHYC: 00pa3yoIre U BICOTa, OCHOBAaHUS U OOKOBast

3ansaTue 17. Cdepa u mwap: UeHTp, paanyc, IuaMeTp, IIIOIIA b TOBEPXHOCTH
cdepsl. BzanmHoe pacnonoxenne cepsl U TIOCKOCTH, KacaTeIbHast
TUIOCKOCTH K cdepe, Tuiomaas chepsl. M3o0pakeHne Ten BpamieHus Ha
iockocTd. Pa3BépTka HMiIMHIpa U KOHYyca

IIpakTH4yeckue 3aHATHS

12

3ansaTue 18. Hununmap, konyc, chepa u map. OCHOBHbIE CBOWCTBA IPSIMOTO
KpYyroBOTro LUJIMH/PA, IPMOro KpyroBoro konyca. M3zo0paxenue tein
BpalieHus Ha IIockocTh. Pa3BépTka nuimHaIpa U KOHyca

Tema 5.4 O0BEMBI U
TUTONIA/IA TTIOBEPXHOCTEMN
TeN

Conep:xxanue yueOHOro MaTepuaJia

1

3ansrue 19. [Tousarue 06 00bEMe Tena B npoctpancTBe. OCHOBHBIE CBOWCTBA
00BEMOB Ten. Teopema 00 00bEME NPAMOYTOJIBHOIO apaljieNenunena u
CIIEJICTBUS U3 He€. 00beM mupaMu bl U pu3Mbl. OObEM HMIIMH]IpA, KOHYCA.
O06bEM mrapa u wiomaas chepsl. [logo0HbBIE TENa B MPOCTPAHCTBE.
CooTHoIIeHHS MeX Ay TUIOIAIMU TOBEPXHOCTEH, 00bEMaMu OJTOOHBIX TeI

3ansaTue 20. Ceuenus muinHApa (MapaienbHO U NEPIEHANKYISIPHO OCH),
CEYeHNUs KOHyca (apauieIbHOE OCHOBAHUIO U IPOXOSAIIEE YEPE3 BEPIINHY),
ceueHus mapa. MHOroOrpaHHUK, OMCAHHBIA OKOJIO cepsl; cdepa, BIUCaHHAS
B MHOTOTPaHHUK WJIX B TEJIO BPALIECHUS

Tema 5.5 JIBmwkeHue B
npoctpancTBe. CeueHus u
KOMOMHAIIH
IIPOCTPAHCTBEHHBIX (QUTYD

Conep:kaHue y4eGHOr0 MaTepuasia

1

3ansaTue 21. CuMMeTpus B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHThl CAMMETPUH B TUpaMUaax,
napajuieJienune1ax, NpaBuiIbHbBIX MHOTOrpaHHUKaX. CUMMETpUs B IPUPOJIE,




B IPOeCCHOHATBHBIX
3ajavax

apXUTEKType, TEXHUKE, B ObITY, B ipodeccuu. [loHsTHE O CHUMMETPHH B
npocTpaHcTBe (LIEHTpaIbHasA, OceBasi, 3epKanbHas). O000meHne
NPECTaBICHUN O MPABWIBHBIX MHOTOIPAaHHUKAX (TETpa’ip, KyO, OKTasap,

I[BI/I)KGHI/Iﬁ B ITPOCTPAHCTBC IIPU PCUHICHUHA 3a1a4.

noneKadIp, ukocadp). [lpumepsr cummetpuii B mpodeccuu. Mcmonp3oBanue

IIpakTnyeckue 3aHATHS

13 | 3ansaTue 22. [ToctpoeHue ceueHnit MHOTOTPAaHHUKOB U TeJ BpalieHus. Meto

CJIEJIOB.
14 | 3ansaTue 23. KoMmOuHaIMs Te1 BpaleHHsl © MHOTOIPaHHHUKOB. 4
Hcnonp3oBaHrne KOMOMHALMNH MHOTOTPAaHHUKOB U TEJI BPAIIEHUS B IPAKTUKO-
OPUEHTUPOBAHHBIX 3aJa4ax
Tema 5.6 Pemenue 3anau. | Comep:kanue yueOHOro MarepuaJia
MHoOrorpaHHuku 4 Tesia 1 3ansitue 24. Beruucienue BeauuuH (UIMHA, yroil, 00beM, IUIO0IAb
BpallleHUs MOBEPXHOCTH ) TEOMETPUIECKUX (PUTYD, UCTIONB3Ys U3ydeHHBIE (POPMYIIBI U
MeToibl. [locTpoeHne ceueHnii MHOrorpaHHUKOB METOI0M CIIEIOB, 1
BBIIIOJIHEHHUE (BBIHOCHBIX) IJIOCKUX YEPTEKEN U3 PUCYHKOB ITPOCTHIX
00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y
KonTpoubsHnasi paGora o pasaeiy S 1
Pa3nea 6. [Ipon3Bognas n nepsoodpasHasi pyHkuuu 50
Tema 6.1 MonotonHocTs | Coep:kaHue y4eOHOI0 MaTepuasa
U 3KCTpeMyMbl QyHKIuu. | 1 3ansaTue 25. [IpoMexyTk MOHOTOHHOCTH QYHKIIMH. MakCUMyMbl U
Touku 3KCTpEMyMa MUHUMYMBI GyHKIIMA. Hanbosnbiiee 1 HanMeHbllee 3HaueHne (PyHKIUU Ha 2
IIPOMEXKYTKE
Tema 6.2 Ilonsitue o Conep:xxanue yueOHOro MaTepuaJia OK 01, OK 03, OK
HenpepbIBHOCTH QyHKIMH. | 1 3anstue 26. [Tlouarue HenpepsiBHON (pyHKIMU. CBOMCTBA HEMIPEPHIBHOM 04, OK 06, OK 07
MeTton MHTEpPBAJIOB byHKINN.
2 3ansitue 27. CBsI3b MEX1y HEPEPHIBHOCTHIO U TU(HEPEHIIUPYEMOCTHIO 6

(GyHKIIUH B TOYKE.

3 3ansaTue 28. HenpepriBHOCT (DyHKIIMI Ha UHTEpBaJle, HA OTpe3ke. Metoa
MHTEPBAJIOB JUIA PELIEHU HEPABEHCTB




Tewma 6.3 [IpousBogHasi.
I'eomerprueckuii u

Cone

PKAHUC yqeﬁnoro mMarTrepuaJjia

1

3ansrue 29. [IponsBonnas GyHKIUU

¢u3nUecKuit CMbICT 2 3anstue 30. [IponsBonusie anemMeHTapHbIX GyHKUUi. [IpaBuna
IIPOU3BOJHOU muddepeHIpoBaHUS. 10
3 3ansTue 31. Boruncnenue npon3BoAHBIX QYHKIUH.
4 3anstue 32. Ou3nN4eCKuil CMBICI TPOU3BOTHOM.
) 3ansaTue 33. ['eoMmeTpuueckuii CMbICI IPOU3BOAHOM.
Tema 6.4 MonotonHocTs | Cojiep:kaHue y4eOHOI0 MaTepuasa
byukun. Touku 1 3ansTue 34. [IpumeHenne mpou3BOIHOM K HCCIETI0BAaHUIO (HYHKIIUN HA
JKCTpeMyMa MOHOTOHHOCTh
2 3ansTue 35. [IpumeHenne mporu3BOIHOM K HCCIEI0OBAaHUIO (DYHKIIUIN HA 6
AKCTPEMYMBI
3 3ansTue 36. VccnenoBanue pyHKIMH U TIOCTPOEHUE €€ TpaduKa ¢ TOMOIIBIO
IIPOU3BOJHOMN
IIpakTH4yeckue 3aHATHS
15 | 3ansaTue 37. [ToctpoeHue rpadMKoB ¢ UCIOIH30BAHUEM alllapaTa 5
MaTE€MaTUYeCKOro aHalu3a
Tewma 6.5 Haubomnbiee u Conep:xxanue yueOHOro MaTepuaJia
HaWMEHBIIIEE 3HAYCHUS 1 3ausrue 38. Haxoxnenne HanOOIbIIETO M HAMMEHBIIIETO 3HaYeHUs (DYHKITUU
byHKIIUN Ha OTpe3Ke
2 3ansaTue 39. [IpumeneHne NpoON3BOHON Ul HAX0XKAECHNS HAUITY4ILIEro 4
pelleHus B MPUKIAIHBIX 3a7auax, sl OMpeIeIeHUs CKOPOCTH Tpoliecca,
3aJJaHHOTO (pOpMyJIOi MK rpaduKOM
Tema 6.6 Haxoxnenue Conep:xxanue yueOHOro MaTepuaJia
ONTUMAIIBHOTO pe3ynbTaTta | 1 3ansaTue 40. [Ipukinansaeie 3a1a41, B TOM YHCJIE€ COLMATBHO-?)KOHOMHYECKOTO
C TIOMOIIIBIO POU3BOAHOMN 1 GU3NYECKOr0 XapaKkTepa, UX pelIeHue CpecTBAMH MaTeMaTHUYEeCKOTro
aHanMsa 4
2 3ausrtue 41. [Ipukianneie 3aa41, B TOM YHCIIE COIUATBLHO-9KOHOMHYECKOTO

u (pI/I3I/IquKOl"O XapaKkTepa, X pCIICHUEC CPCACTBAMU MATCMATHYCCKOI'O
aHaJIn3a

IIpakTHyeckue 3aHATHA




16 | 3anarTue 42. Haxoxaenue HanOOIbIIEr0 1 HAUMEHBIIIETO 3HAUYECHUI
(GYHKINH, TPUKIIAHBIE 3a/1a9H.

Tema 6.7 [lepBooOpa3uas

Conep:xanue yueOHOro MaTepuaJia

byHKIIIN 1 3anstue 43. [lonstue nepBooOpa3HOil 1 HHTETpaia QYyHKIHH.
2 3ansTue 44. Pemenue 3a1a4 Ha CBA3b EpBOOOPA3HON U €€ MPOU3BOAHOM,
BBIYHCIICHHE TTEPBOOOPA3HOM ISl JAHHOU (DYHKITHH. 6
3 3ansaTue 45. Tabnuna Gpopmyn 11 HaX0XJIeHUs IepBooOpa3HbIX. M3yueHue
MpaBuJjIa BEIYUCIECHUS IEPBOOOPA3HOM.
Tema 6.8 [Tnomans Coaep:xanue yueOHOro MaTepuaJia 6
KPHUBOJIMHEHHOU 1 3ansTue 46. 3a1auu, NPUBOISIIME K MOHSITHIO ONPEAEIEHHOI0 HHTErpajia — O
Tpaneuuu. Popmyna BBIYMCIICHUH TUIOILAIA KPUBOJIMHEWHOW Tparnenuu. [lonarue onpenenéHHoro
Herotona — JleitOnuna MHTErpasa.
2 3anstue 47. ['eomerprueckuii 1 GU3NIECKUN CMBICIT OTIPEICIIEHHOTO
unterpana. ®opmyna Hetotona — Jleitbnuia
3 3ansTue 48. Pemenue 3a1a4 Ha MPUMEHEHUE UHTETpalia AJis BBIYUCICHUS
bu3NYeCKUX BEIWYHH U TUIOMIA e
Tema 6.9 Ilpumenenue | Coaep:kaHue yueOHOro MaTepuasa
NPOU3BOIHOMU 1 3ansTue 49. Pemenue 3a1a4 Ha MpUMEHEHNUE TPOU3BOIHON U MHTETpasia Jjs
1 nepsoobpasHoii BBIUMCIICHUS PU3NYECKUX BETUYMH U TUIOIAAei 1
Dyt KonTpoubsHnasi paGora nmo pasaesy 6 1
Pa3nes 7. Teopusi BepOSITHOCTEH M CTATHCTHKA 32
Tema 7.1 DnemeHTHI Copaepxxanue ydyeOHOro MaTepuasa
KOMOWHATOPHUKH 1 3ansaTue 50. KomOunaropHoe npasuiio ymHoxkeHus. [lepectaHoBKY U
dairopiar _ 4 | OK 02, OK 03, OK
2 3anstue 51. Yucno coueranuii. Tpeyronbuuk [ackans. @opmyna GuHOMA 05
Hprorona
IIpakTHyeckne 3aHATHA 9
17 ‘ 3ansitue 52. DneMeHTH KOMOWHATOPUKH
Conep:xxanue yueOHOro MaTepuaJia
1 ‘ 3ansaTue 53. CoObITHS, BEPOSTHOCTH COOBITHS. 4




Tema 7.2 Cnyuaiinbie 2 3anstue 54. Onepanun HajJ COOBITUSIME: TIEpeceYeHnE, 0ObEINHEHHE,
coObITHsl. Onepanuu Haj IPOTHBONOJIOXKHBIE cOObITHA. J{narpammel Ditnepa. @opmyna caoxeHus
COOBITUAMHU BEPOSITHOCTEN. Y CIIOBHAsA BEPOSTHOCTB. Y MHOKEHHE BEpOSATHOCTEN. JlepeBo
CIy4aitHOTO 3KcniepuMeHnTa. @opmyra moiaHou BepossTHOCTH. HezaBucrumbie
COOBITHSL.
IIpakTnyeckue 3aHATHS.
18 | 3ansaTue 55. Teopembl 0 BEpPOSITHOCTH CYMMBbI COOBITHH. Y CIIOBHAS
BEPOSATHOCTH. TE€OpPEMBI O BEPOSTHOCTH IPOU3BEICHUS COOBITUI
Tema 7.3 BeposATHOCTH B Coaep:xxanue yueOHOro MaTepuaJia
npodeccuoHaTbHBIX 1 3ansaTue 56. [lepsuunas o6paboTka u rpaduveckoe nIpeacTaBIeHNe
3a/1auax CTaTUCTUYECKUX AaHHBIX. HaxoxaeHue 4nciioBbIX XapaKTepUCTUK
CTaTUCTUYECKUX JIAHHBIX.
2 3ansaTue 57. OueHka BEpOITHOCTH COOBITUS B TPOPECCHOHATBHON
JEeSITeTLHOCTH, PElIeHre MPO(eCcCHOHANBHBIX 33/1a4 HA BEPOSITHOCTD COOBITHS,
MPUMEHEHHUE CTATUCTUYECKUX METOJIOB AJIs pelieHus: IpodecCHOHAIbHBIX
3aja4.
3 3ansitue 58. OTHOCUTENBHAS YaCTOTA COOBITHSI, CBOWCTBO €€ YCTOHYHNBOCTH.
CratucTtudeckoe ornpeeseHne BeposiTHOCTH. O1ieHKa BEPOSITHOCTH COOBITHS
3ansaTue 59. KonrpouabHnas padora no remam 7.1 — 7.3 pasnena 7
Tema 7.4 Cepun Copepxanue yueOHOro MaTepuasa
[10CJIE0BATENBHBIX IIpakTHyeckue 3aHATHSA
WCIIBITAaHUI 19 | 3ansaTue 60. bunapHblil cxydyaliHbINA ONBIT (MCTIBITAHUE), YCIIEX U HEYyaya.
HezaBucumeble ucnbitanust. Cepusi HE3aBUCUMBIX UCTIBITAHUH /10 IEPBOTO
ycnexa. Cepust He3aBUCUMBIX MCTIbITaHUM bepHyiu
Tema 7.5 IIpencranenne | Copep:kanue y4eOHOro MarepuaJia
JAHHBIX W OIUCATEIbHAS 1 3austue 61. BeiOopounsiii Mmeton uccienoBanuii. [IpeacraBieHue JaHHBIX C
CTATHCTHKA NOMOIIBI0 TabauI U tuarpamMMm. CpeaHee apudMeTHIecKoe, MeTiaHa,
HauOoJIbIlIee U HAaMMEHbIIee 3HAaUEeHU s, pa3Max, AUCIIEPCHs], CTaHAapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.
Tema 7.6 Cnyuaiinbie Copepxxanue yueOHOIro MaTepuaJa
BEJIMYMHBI U 1 3anusatue 62. CrydaifHas BenuunHA. PacripeneneHne  BEpOSTHOCTEH.
pacrpeeneHust. [uarpamma pacnpenenenus. llpumepsl pacnpeneneHuii, B TOM 4YHCIIE,
reOMEeTpPHUYECKOe U OMHOMHAIIBHOE.




Maremarnueckoe
0’KHMJIAHHE CIIy4allHOU
BEJINYUHBI

YucnoBble XapaKTEPUCTUKY CITyYalHbIX BEJMUMH: MATEMaTUYECKOE 0XKUIAHNUE,
JUCIepcuss W CTaHJApTHOE  OTKJIOHeHue. [lpumepbl  mpuMeHeHus
MaTEeMaTHYECKOro OXHJIaH!sl, B TOM YHUCJIE B 33/1a4aX U3 IOBCEIHEBHOM KU3HMU.

3ansTue 63. MaremaTnueckoe OXuiaHue OMHAPHON CITy4ailHOIN BETMYMHBI.
Maremarnueckoe 0)KuaaHue CyMMBbI CIIy4aifHBIX BEIMUMH. MaremaTrinaeckoe
OKUJIaHUE U JUCIIEPCUsi TEOMETPUYECKOT0 M OMHOMHAIILHOTO PACIPEIeICHHH.

IIpakTnyeckue 3aHATHS

20 | 3ansaTue 64. YncnoBble XapaKTEPUCTUKH CIy4YalHbIX BEJIMYUH 2

Tema 7.7 3axon Gonpmnx | Comep:kanue yueOHOro MaTepuasia
uncen. HerpepsiBHEIE 1 3ansTue 65. 3aKoH OONBIINX YHCET U €T0 POJIb B HAYKE, IPUPOJIE U
CllyYaiHble BEJTUYUHBI obmectse.
(pactipeenieHust)
Hopmansnoe - 4
pacIpeeeHye 2 3ansrtue 66. [IpumMepsl HenpepbIBHBIX Cly4yallHbIX BelnyuH. [loHsTHE O

IJIOTHOCTHU pachupeiesieHus. 3a1auu, IPUBOASIINE K HOPMATbHOMY

pacnpeznenenuto. [lonstTrue 0 HOpMaTEHOM pacHpe/IesieHUN.
CamocrosiTesibHasi paboTa NpU MOArOTOBKE IK3aMeHa 8
KOHCYJIbTAMA 2
IIpome:xxyTouHas arrecranus B popMe dK3aMeHa 8

Bcero
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3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JNCHUIIVINHBI

3.1. Jlas peaju3anuu NPOrpaMMbl JUCHUILUIMHBI JOJKHBI ObITh NMPETyCMOTPEHBbI CJeIyIolue
crennaJbHble MOMeeHHS

Peanuzanus mporpaMMbl AUCIUIUIMHBI TPEOYET HANMYKS YI€OHOTO KaOWHETa MaTEeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJIOYHBIC MECTA IO KOJMYECTBY O0YJArOIIUXCS;

- pabouee MeCTO IpernoaBaTers;

- KOMITJIEKT y4eOHO-HATJISIHBIX TOCOOUIA;

- KOMITJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 3aJ1aHU U1 KOHTPOJIBHBIX padoT;

- mpodecCHOHAIEHO OPUCHTUPOBAHHBIC 3aJaHHS,

- MaTepHUalIbl FIK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAILHBIN KOMITBIOTED C JMIICH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrieyeHre 00y4eHuUs1

OcCHOBHBbIE HCTOYHHKH:

1. Maremaruka: anreOpa ¥ Havaja MaTEMaTHYECKOTO aHalln3a, reoMeTpus. Ajrebpa W Havaia
MatemaTtrueckoro anammsa. 10—11 kmaccel: 6a30BbId M yrayOn€éHHBINH ypoBHH: yueOHUK / III. A.
Anumos, 0. M. Komsirun, M. B. Tkauésa [u ap.]. — 13-e u3zn., crep. — Mocksa: [Ipocsemenue,
2025. — 463 c¢. — ISBN 978-5-09-120157-4. — URL. https://e.lanbook.com/book/497603.

2. Maremaruka: anrebpa ¥ Hayaja MaTEMaTHYECKOro aHanm3a, reomerpus. I'eomerpus: 10—11-i
KJIacChI: 0a30BbIN M yriy0aéuublil ypoBHu: yueOnuk / JI. C. AtanacsH, B. @. byry3os, C. b. Kagomiie
[n np.]. — 13-e u3n., crep. — Mockaa: IIpocsemenue, 2025. — 287 ¢. — ISBN 978-5-09-120159-
8. — URL: https://e.lanbook.com/book/497612.

JlonoTHUTeIbHbIE HCTOYHUKH:

1. Kapm, A. II. MaTemaTtuka: 6a30BbIil ypOBEHB: yueOHOE TOCOOME /111 00pa30BaTEIbHBIX OpraHU3aIIHM,
peanu3yonmx 00pazoBaTeNbHbIE MPOTPaMMBI CPEAHETO MpodeccHOHAIBHOTO 00pa3oBaHHs: B 2
gactsax / A. I1. Kapm, A. JI. Bepaep. — Mockga: Ilpocsemenne, 2025. — Yacts 1. — 2025. — 319
c. — ISBN 978-5-09-122815-1. — URL.: https://e.lanbook.com/book/497720.

2. Kapm, A. I1. Marematuka: 6a30BbIil YpOBEHB: yaeOHOE ITOCOOHE I 00pa30BaTeIbHBIX OPraHU3aIlni,
peanu3yonmx 00pazoBaTeNbHbIE MPOTPaMMBI CPEAHETO Mpo(eccHOHAIBHOTO 00pa3oBaHUs: B 2
gactsx / A. I1. Kapm, A. JI. Bepaep. — Mockga: Ilpocsemenne, 2025. — Yacts 2. — 2025. — 255
c. — ISBN 978-5-09-122816-8. — URL.: https://e.lanbook.com/book/497723.



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHW S OBIIIEOBPA3OBATEJBLHOM
JUCHUIIVIMHBI

KoHTpo.,1b 1 01eHKa pe3yIbTaToB OCBOSHHS 00111€00pa30BaTeIbHON IUCIUILTMHBI PACKPBIBAIOTCS Yepes
JIMCLUUIUIMHAPHBIEC PE3yIbTaThl, HAIIPABJICHHBIC HA (POPMHUPOBAHNE OOIIMX KOMIIETCHIIUH 1O pa3jienaM u
TeMaM CoJIepKaHMsl yueOHOro Marepuania.

Oob6masi/mpodeccnoHabHasA Pazgen/Tema Tun oueHoYHbIX
KOMMETEHIUs MeponpusiTUus
OK 01. Beibupath criocoOsr P 1, Temwr 1.1, 1.2, 1.3, 1.4, | TectupoBanue
pelIeHus 3a1a4y 1.5, 1.6. YcrHblit onpoc
npohecCHOHATBLHOM P2, Tems 2.1-2.7,2.8, 2.9 Marematnyeckuit MKTaHT

P 3, Tembi 3.1-35 3.6, 3.7 IIpencraBnenue pe3yabpTaToB
MPaKTUYECKUX padoT

KonrponsHas pabora
P 5, Temnr 5.1,5.2,5.3,5.4, | Brpmonuenne 3anaHumi

5.5,5.6 IPOMEKYTOUHOM aTTeCTalMu
P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7-6.9

P7, Temn 7.1,7.2,7.3, 7.4-
7.7

OK 02. Ucnonp30BaTh P 1, Temsr 1.1,1.2,1.3,1.4, | TecrupoBanue

COBPEMEHHBIE CPELICTBA [IOUCKA, 1.5,1.6. YcTHBIN 0npoc

P2, Temsr 2.1- 2.7, 2.8, 2.9. | MareMaTH4eCKHAIl JUKTAHT

P 3, Temst 3.1 - 3.5, 3.6, 3.7. | IlpencraBienue pe3yiabTaToOB
P4, Temsr 4.1 -4.4,4.5,4.6. | npakTuueckux padboT

JESATCIIBHOCTH PUMEHHUTEIBHO
K pa3INYHbIM KOHTEKCTaM P4, Temb14.1-4.4,45,4.6

aHaJIM3a ¥ UHTEPIIPETaIH
uHpopmanuu, u

HH(OPMAIOHHEIE TEXHONOTHHU PS5, Temsr 5.1, 5.2,5.3,5,4, | KorrponbHas paboTa
ATA BBITIOJHEHUA 3a1a4 5.5,5.6. Breinonienue 3aganuit
Ipo(peCCHOHANTbHOM P 6, Tems1 6.1 - 6.5, 6.6, HPOMEKYTOUHOM aTTeCTAIlMN
JESTSIIbHOCTH 6.7-6.9.

P7Temn 7.1,7.2,7.3,7.4-

1.7
OK 03. ITnanupoBath P 1, Tems 1.1,1.2,1.3,1.4, | TecrupoBanue
Y PEATN30BBIBATH COOCTBEHHOE 15,16. VCTHBIH 0Onpoc
npodeccHonanbHoe 1 uuHocTHOe | b 2> TeMbl 2.1- 2.7,2.8,2.9. | Maremarudeckuit IMKTAHT

P 3, Temsr 3.1 - 3.5, 3.6, 3.7.

PasBHTHC, P4, Temr1 4.1 -4.4,4.5, 4.6. Hupuenayanshas
MpeANPUHUMATENIbCKYIO P 6: Temur 6.1 - 6.5: 6.6: camocTrosTeNnbHas paboTa
JIeITEIIHHOCTD B 6.7-6.9. [IpeacraBnenue pe3yabTaToB
npodeccuoHalbHOM cdepe, P 7, Temsl 7.1, 7.2, 7.3, 7.4- | TpaKTH4YeCKUX paboOT
HMCIOJIBb30BaTh 3HAHUS 110 7.7 Kontponbnas padota
(¢buHaHCOBON T'PaMOTHOCTH BeInmonHenue 3agannii Ha

B Pa3IMYHBIX KU3HCHHBIX JK3aMCHE

CUTYaIUAX

OK 04. 3ddexTuBHO P 1, Temsr 1.1,1.2,1.3,1.4, | TecrupoBanue
B3aMMOJICIICTBOBATh U PabOTATh 15,16. YCTHBIH OIpoc

P4, Temsr 4.1 -4.4,4.5, 4.6. | MaremaTuueCKUii JUKTAHT
PS5, Temst 5.1, 5.2,5.3,5,4, | IlpencraBneHue pe3yibTaToOB
5.5, 5.6. MPAKTUIECKHUX padoT

B KOJUICKTUBE U KOMaH/IC




P 6, Temsl 6.1 - 6.5, 6.6,
6.7-6.9.
P7, Temn 7.1,7.2,7.3,7.4-

7.7

KontponbHas padota
Brimmonuenue 3aganui
MPOMEKYTOYHOM aTTECTaALKU

OK 05. OcyiecTBiATh yCTHYIO
Y IMCbMEHHYIO KOMMYHHUKAIIHIO
Ha TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit deneparuu

C y4eTOM 0COOEHHOCTEH
COITMAIBHOTO M KYJBbTYPHOTO
KOHTEKCTa

P1, Temsr 1.1, 1.2, 1.3, 1.4,
1.5, 1.6.
P2, Tems 2.1- 2.7, 2.8, 2.9.

P 3, Temsr 3.1 - 3.5, 3.6, 3.7.
P4, Temb1 4.1 -4.4,45, 4.6.

PS5, Temnr 5.1,5.2,5.3,5,4,
55,5.6

TectupoBanue

VYerHbli onpoc
MareMaTH4ecKuil TUKTAHT
IIpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT
KonrponsHas pabora
Brinmonuenue 3aganuii
IIPOMEKYTOUHOM aTTECTAL[UU

OK 06. ITposiBIsATE Tpak1aHCKO-
NaTPUOTUYECKYIO TTO3UIIHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHHE Ha OCHOBE
TPaAULIUOHHBIX
00I1IeUeIIOBEYECKHUX LIECHHOCTEH,
B TOM YHCJIE C YUETOM
rapMOHU3AIUH
MEKHAIIMOHATBHBIX

¥ MEXPEITUTHO3HBIX OTHOIICHHA,
NPUMEHSTH CTaHJAPThHI
AQHTUKOPPYIIIMOHHOTO ITOBEICHUS

P1, Temsr 1.1, 1.2, 1.3, 1.4,
1.5, 1.6.
P2, Temn 2.1- 2.7, 2.8, 2.9.

P4, Tempr 4.1 -4.4,4.5,4.6.

P 5, Temnr 5.1,5.2,5.3, 5.4,
55,5.6.
P7,Temn 7.1,7.2,7.3,7.4-

7.7

TectupoBanue

VYerHbli onpoc
MareMaTH4ecKuil TUKTAHT
[IpencraBienue pe3yabTaToB
MPAKTUYECKHUX padoT
KonrponsHas pabora
Brinonnenue 3aganuit
IIPOMEKYTOUYHOM aTTECTalUN

OK 07. ConericTBOBaThH
COXPAHEHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTH 3HAHUS 00 N3MEHEHUHN
KJTUMAaTa, PUHITATIBI
OepexIIMBOro MPOU3BO/ICTBA,
a¢(heKkTUBHO ACTBOBATH B
Ype3BBIYAHBIX CUTYAIIHSX.

P1,Temsr 1.1,1.2,1.3, 1.4,
15, 1.6.
P2, Temsr 2.1- 2.7, 2.8, 2.9.

P 3, Temsr 3.1 - 3.5, 3.6, 3.7.

P 5, Temsr 5.1,5.2,5.3, 5,4,
5.5,5.6.
P 6,Tems1 6.1 - 6.5, 6.6,

6.7-6.9

TectupoBanue

YcTHbIM onpoc
MaremaTnyecKui JUKTaHT
IIpencraBnenue pe3yiabTaToB
MPAKTUYECKUX paboT
KonTponbnas pabota
Brinmosnnenue 3aganuit
MIPOMEKYTOUHOM aTTECTALIMU
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