MunucTepcTBO 00pa30BaHus M MOJIOICKHOM nmonuTuku CBepIOBCKOM obmacTu
I'ocynapcTBeHHOE aBTOHOMHOE NPO(heCcCHOHAIEHOE 00Pa30BaTEIbHOE YUPEKIECHUE
CBepu10BcKO# 00acTu «Y pajIbCKUM MONUTEXHUUECKUN KoUK — MeKpernoHalIbHbIN LIEHTP
KOMIIETEHIIAI

PABOYAS ITIPOTPAMMA OBIIIEOBPA3OBATEJIbHON YYEFHOM
JANCHUITJINHBI

OV]1.12 Maremaruka

JUTsl cielalibHOCTH (podeccun)

09.02.07 MadopmarmioHHbIe CUCTEMBI U IPOTPAMMHUPOBaHNE

ExatepunOypr
2023 ron



Pazpabortunk: AntyxoBa E.A. TAIIOY CO «Ypansckuii monuTexHudeckuii koyemx - MITK»

CornacoBanue pabodeil mporpaMMbl yaeOHOM 00111e00pa3oBaTeIbHON YIEeOHOH TUCITUTUTHMHBI
OV 1.12 MaTemaTuka mpouIeHo.



COJEPKAHUE

OBLIASA XAPAKTEPUCTHUKA ITJABO‘:[EI‘/'I IMPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUIIJIMHbI

. CTPYKTYPA MW COJAEPKAHHUE OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCTIUITJIMHBbI

. YCJIOBUSA PEAJIM3ALIMU OBIIEOBPA3OBATEJIBHONM YYEBHO
TACIHATITAHBI

. KOHTPOJIb n OLEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIIAIIJIMHBI



1. OBIIAA XAPAKTEPHCTHUKA PABO‘[EI\/'I ITPOI'PAMMBbI
OBIEOBPA3OBATEJIbHOU YYEBHOU JUCIUIIVIMHBI OY /.12 MATEMATHUKA

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBare/ibHoii nporpammbl CIIO:
Pabouass mporpamma 00mIe00pa3oBaTeNbHON yYE€OHOW MUCHUIUIMHBI SBIISICTCS YaCThIO
OCHOBHOM oOpa3oBareiapbHON mporpammbl B cootBerctBuu ¢ PI'OC CIIO 09.02.07
NudopmanoHHbie CUCTEMBI W MPOrPaMMHPOBAHHE, BXONAINICH B YKPYMHEHHYIO TPYIITY
cnenuanbHocTel (mpodeccuii) 09.00.00 MadopmaTuka U BEIYUCTUTEIbHAS TEXHUKA

1.2. leau 1 niIaHupyeMble pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Ieapb AUCIHUILIHMHBI

Copepxanue mporpaMMbl 001Ie00pa3oBaTeNbHON  y4eOHOM TUCHUIUIMHBI MaTeMaTHKa
HaIpPaBJICHO Ha JIOCTIKEHUE PE3YJILTATOB €€ U3YUCHUS B COOTBETCTBHH C TpeboBanusmu OI'OC
COO c yuyetom npodeccuonanbHoi HanpasieHHocTd GI'OC CIIO.



1.2.2. [li1anupyemMble pe3yJibTaTbl 0CBOEHHs 00111e00pa30BaTeJIbHOH Y4eOHOH AucuUIIMHBI B c00TBeTCTBUM ¢ @I'OC CIIO u Ha ocHoBe PI'OC

COO

Ocoboe 3Ha4eHne TUcurIuIMHa uMeeT pu popmupoBannu u pazsutiun OK u [1K

OO0uue u npodeccuoHaNbHbIE
KOMIETEeHIINU

IInanupyemble pe3yJbTaThl 00y4eHHs

Oo0mme

JAucumMiimHapHbIe

OK 01 Beibupats criocoObt
perreHus 3a/1a4
pohecCUOHATBHON

eI TeTbHOCTH IPUMEHHUTEIIFHO K
[PA3JIMYHBIM KOHTCKCTaM

- TOTOBHOCTH K TpYyIy, OCO3HaHHE IIEHHOCTH MAacTepCTBa,
TpyI0IO0HE;
- TOTOBHOCTb K aKTHBHOM ACATCIIbHOCTU TEXHOJIOTHYECKON M|

COHHaIIBHOfI HaIrpaBJICHHOCTH, CIIOCOOHOCTE WHULNHUPOBATD,

[IAHUPOBATh W CaMOCTOATEIBHO  BHIMONHATH  TaKyIo|
e TeIbHOCTD;
-  HMHTEpPEC K Ppa3IM4YHBIM  cdepaM  npodeCCHOHATBHOM
e TeNFHOCTH,

OBnaieHue yHHUBEPCAILHBIMH YYEOHBIMHA TI03HABATEIHHBIMH
IEICTBUSIMHU

a) 0a30BBIC JJOTHYCCKUE JTCHCTBHS:

- caMOCTOsITeNNbHO  (popMynupoBaTh U
po0JIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIICCTBEHHBIA MPU3HAK WJIM OCHOBaHUS ISl
CpaBHEHUS, KITacCU(UKAIUU 1 00001IeH S
- ONpeAeNsATh I[EeTN IeATeNbHOCTH, 3aJlaBaTh IapaMeTpbl |
KPUTEPUHU UX JOCTHKEHUS;

AKTYaJIM3UPOBATh

- BBIABJIATH 3aKOHOMCPHOCTHU n MIPOTHUBOPCUUA B
[paCCMAaTPUBACMBIX ABJICHUAX,

- BHOCHUTH KOPPEKTUBBI B JACATCIIBHOCTD, OIICHHBATH
COOTBCTCTBHUC PE3YIBTATOB OeisaMm, OLICHMUBATH PUCKH

[TOCIIEACTBUN ACITEIHHOCTH,
- pa3BUBATh KPCATHUBHOC MBIIJICHHUC ITPU PCHICHUU JKU3HCHHBIX
rpoOIem

-BJIaICTh METOJAMH [I0KA3aTEJIbCTB, AaJTOPUTMAMH PEILEHHS
3ajay; yMmMeHue (OpMyIHpOBaTH OMNPEACICHUSl, AKCHOMBI H
TEOpeMbl, MPHUMEHATh HX, IMPOBOJUTH  JIOKA3aTENbHbIE
[paccyX/IeHUS B XOJI€ PELIeHN 3a/1a4;

- YMETb OIIEpUPOBaTh IHOHSATHUSAMH: CTENEHb YHCIA, JIOrapudm
Yiclia; YMEHHE BBIIOJHATH BBIYMCIEHHE 3HAYeHUM U
peoOpa3oBaHus BBIPAKEHUH CO CTEMEHSMH W Jiorapudpmamu,
peoOpa3oBaHus APOOHO-PALIMOHATBHBIX BBIPAKEHUIL;

-  YyMeTb  ONEepUpoBaTh  MOHATUSAMH:  pPalUOHAJbHBIC,
MppalioHaIbHbIE, MOKa3aTeNbHbIE, CTETIeHHBIE,
nmorapugMudeckue,  TPUTOHOMETPUYECKHE  YPaBHEHHS U

HEpaBEHCTBA, UX CUCTEMBI;
- yMeTh OIepUpOBaTh MOHATHSIMU: (YHKIHUS, HeEMpepbIBHAs
(GyHKIUS, TPOU3BOJHAS, TIEpBOOOpa3Hass,  ONpeE/eIICHHbIN
MHTErpa; yMeTh HAaXOAWUTh INPOU3BOJAHBIC BJIEMEHTApHBIX
(yHKLMI, UCTIONB3Ysl CIIPaBOYHBIE MaTepHalbl; HCCIEIOBATh B
MpocTeHInX ciydasx (YHKIMA Ha MOHOTOHHOCTb, HAaXOIHUTh
HanOoJNbIIME M HaWMEHbIIWE 3HaueHHs (YHKUHUH; CTPOUTH
rpadK ~ MHOTOWIEHOB C  HCIOJB30BAaHHMEM  ammapartal
MaTEeMaTHYeCKOTO aHallM3a; MPHUMEHSATh IPOU3BOAHYIO TIPH|
pemIeHnn  3aJad Ha  JIBIDKEHHE;  peliaTh  MPaKTHKO-
OpHEHTUPOBAHHBIE 3aJayll Ha HaWOOJbIINE W HAUMEHBIIHE
3HAYCHMS, HA HAXOXKICHHE TyTH, CKOPOCTH U YCKOPEHHUS;

- YMEThb OIEpHpOBATH MOHSATHAMHU: PAlUOHAIbHAS (QYHKIIHSL,

0) 6a30BBIC HCCIICIOBATCIILCKUE ICHCTBHS:

[MOKa3aTeJIbHAs byHKIHS, CTeTeHHas byHKLMS,




- BJIaJICTh HABBIKAMHU YUE€OHO-HUCCIIEAOBATEIBCKON M TPOCKTHOH
esATEILHOCTH, HABBIKAMU pa3pellieHus Ipo0iem;

- BBISIBJIATH TIPUUMHHO-CIICICTBEHHBIC CBSA3U U aKTYaJIU3UPOBATH
3a71a4y, BBIABUTATh TUIIOTE3Y €€ PEIICHHUS, HAXOIUTh apI'yYMEHTH]
IS TOKa3aTeNnbCTBA CBOUX YTBEPKICHHM, 3a]1aBaTh MapaMeTphl
1 KPUTEPUH PEIICHUS;

AHAJTM3UPOBATh TIONYUYCHHBIE B XOJE pEHICHUSA 3a1a4H
[Pe3yIbTATEl, KPUTUYECKH OICHHWBATh WX JOCTOBEPHOCTE,
[POTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETb MIEPEHOCHUTE 3HAHHS B TIO3HABATEIBHYIO H PAKTHUYECKYIO
00J1aCTH JKM3HEACITEIILHOCTH,

yMeTh HMHTETPUPOBATh 3HAHUS W3 pPa3HbIX MPEIAMETHBIX
o0OJ1acTei;

- BBIABUI'aTb HOBBIC UJCH, NPEAIaraTb OPUTHMHAJIbHBIC ITOAXOAbI
1 perieHus;

1 CIIOCOOHOCTh HX MCIIOJBb30BaHUSA B II03HABATCIBHOH U

COLMAJIbHOW MPaKTUKE

norapudMuyeckas (YHKIHS, TPUTOHOMETPUYCCKHE (DYHKIUH,
oOpaTHBIE (DYHKIUK; yMEHHE CTPOWUTh TpauKd H3YIEHHBIX
(YHKIUH, UCTIONB30BaTh rpa)uKu MPH M3YUYCHUH TPOIECCOB U
3aBHCUMOCTEH, TIpPH PEIICHUH 3a7ad U3 JPYTUX Y4eOHBIX
[PEMETOB | 3aJ1a4 M3 PeallbHOW KHU3HU; BBIPAXKaTh (GOpPMYyTIaMH
3aBUCHMOCTH MEKTY BEJTMUNHAMU;

- YMETh peliaTh TCKCTOBBIC 3aJ]a4l Pa3HBIX THUIIOB (B TOM YHCIIC
Ha MIPOLCHTHI, TOJIM W YacTH, HA JIBM)KEHHE, paboTy, CTOUMOCTD
TOBApOB W YCIYT, HAJOTH, 337a4dl W3 00JacTH YIpaBJICHUs]
ITUYHBIME ¥ CEMEUHBIMH (DMHAHCAMMU); COCTABJIATH BBIPAXKCHUSI,
YpaBHEHHUSI, HEPABEHCTBA M MX CHCTEMBI MO YCIOBHIO 3a]auH,
HCCIIeIOBATh MOTY4YEeHHOE peleHue u OLICHHMBATH
[PaBIONOIOOHOCTh PE3YJILTATOB;

- YMETh ONEPHPOBaTH MOHATHIMH: CpeiHee apu(dMETHUYECKOE,
MenuaHa, HauOoIblliee W HAaUMCEHBIIEEe 3HAYCHUS, pa3Max,
mUcrepeus, CTaHIapPTHOE OTKIIOHEHUE YUCIIOBOTO Ha0opa; yMETh
M3BJIEKaTh, HHTEPIPETUPOBATh WHPOPMALIUIO, TPEICTABICHHYIO
B TaOJUIaX, HA qUarpaMMmax, rpadukax, OTpaXKaroIlyo CBOMCTBA
[peaibHBIX MPOIIECCOB U SIBICHHUM; MPECTABIATH HHPOPMAIHIO C
MOMOIIBIO TAONHIl W AMarpamMM; HCCIIEAOBATh CTATHCTHUECKHE
lTaHHBIC, B TOM YHCJIE C IPUMEHEHHEM TpapUueCcKuX METOJIOB U
PIICKTPOHHBIX CPEJICTB;

- YMETb OTIEpPHUPOBAThH MOHATHSIMU: CITyYAHHBIN OMBIT U CITyYaiHOE
COOBITHE, BEpPOATHOCTH  CIYYAHHOTO  COOBITHS,  yMEHHE
BHIUUCIISITH BEPOSTHOCTh C HWCIOJIb30BaHWEM TpadudecKux
METOMIOB; MPUMEHATH (OPMYJIBI CIOXKCHHS W YMHOXCHHS
BEPOSITHOCTEH, KOMOWHATOpPHbIE (AKThl M (OPMYIBI TPH
pelliCHUN 33/1a4; OICHWBATh BEPOSTHOCTH PEATbHBIX COOBITHI;
3HAKOMCTBO CO CIyYalHBIMH BEJIMYHMHAMH; YMECHHUE MPUBOIUTH
[pUMEpbl MPOSBICHUS 3aKOHA OOJBIIMX YUCEN B MPUPOIHBIX H
0O0II[ECTBEHHBIX SIBJICHUAX;

- YMETh OINEPHUPOBATH MOHATHUSAMHU: TOUYKA, MpsSMasi, TUIOCKOCTB,
MMPOCTPAHCTBO, BYTPAHHBIN YTroJl, CKPEIIUBAIOIIUECS TPSMBIE,
MapajienbsHOCTh U EPIIEHINKYISIPHOCTD MPSIMBIX M TUNIOCKOCTEH,
YTOJT MEXKTY MPSIMBIMH, YTOJ MEXY MPSIMOM H IIIOCKOCTHIO, YroJ
MEXIYy IUIOCKOCTSIMHM, DPAacCTOSHME OT TOYKM JO IUIOCKOCTH,

PaCCTOAHUC MCK Y MPAMBIMU, PACCTOSIHNUC MCK Y IJIOCKOCTIAMMU,




YMEHHE MCTIONB30BaTh MPU PELICHUH 3a/1a4 U3yUYeHHbIE aKkThl 1
TeopeMbl IUIAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB]
OKpY>KaloOIEro Mupa;
- yMEThb ONEPHPOBATH TMOHATUSIMH: MHOTOTPAHHHUK, CEYCHHUE
MHOTOIpaHHUKA, KyO, MNapajiefenunes, Hpu3Ma, NUpaMuza,
(uTypa ¥ MOBEpXHOCTH BpAIICHNs, HWIHHIP, KOHYC, Tap, cdepa,
cedeHust (Urypbl BpallleHHs, IUIOCKOCTh, Kacaromasics cdepsl,
UITMHIPA, KOHYCA, IUIOIAAb TOBEPXHOCTH THUPAMUIBI, IPU3MBI,
KOHyca, IIWIIMHApa, IUiomanb  cdepsl, o0beM  Kybda,
MPSIMOYTOJILHOTO — Hapajulelenunena, MUpaMHIbl, MPU3MBI,
[UITMHIIPA, KOHYyca, [apa; yMEeHHe n300paxkaTh MHOTOTPaHHHKH
1 TIOBEPXHOCTH BpALICHHUS, UX CEUCHUS OT PYKH, C HOMOLIBIO
UEPTEKHBIX WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh ~ CHMMETPHIO B TPOCTPAHCTBE;  yYMEHHE
[pacro3HaBaTh NPaBUIbHbIE MHOIOIPAHHUKHY;

- YMETh ONEPHPOBATH MOHATUSIMU: ABWKCHHE B MPOCTPAHCTBE,
Mo00HBIE QUTYPHI B IPOCTPAHCTBE; HCIIOIB30BATh OTHOIICHUE
[UIoImaaeii MOBEpXHOCTEH M 00BEMOB TOAOOHBIX (GUTYp TpH
peLeHUH 3a/1a4;

- YMETh BBIYHCIATH TEOMETPUYCCKUE BEIMYUHBI (IJIMHA, YTOJ,
iomanb, o0beM, IUIOMIaJh  MOBEPXHOCTH),  HCIOIB3YS
M3y4eHHbIE (POPMYIIBI U METOJIBI;

- YMETb ONEpHPOBATh MOHATHAMHU: NPAMOYTOJIbHAs CHCTEMA
KOOpAWHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPJIUHATHI BEKTOPA,
CKalsipHOE TIPOM3BEJICHUE, YTOJI MEXIY BEKTOpaMmH, CyMMa|
BEKTOPOB, NPOM3BEJCHHE BEKTOpPAa Ha 4YHCIO; HAXOAUTh C
[MOMOIIBIO N3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEINHBI OTPE3Ka,
[paccTosiHUE MEXY JABYMsI TOUKAMH;

- YMETb BEIOMPATh MOAXOAAIINN U3YUEHHBIN METO VISl PEIICHHs]
3agau, pacrmo3HaBaTh MaTeMaTHYEeCKHe (baxTbI y
MaTeMaTHYecKre MOJIEId B TPHPOJHBIX W  OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE NPUBOJUTH IPHMEPH]
MaTEMaTHYECKUX  OTKPBITUH  pPOCCHHCKOM M MHPOBOH
MaTeMaTHYECKON HayKH.

- YMeTb OIEpPHpPOBATh MOHSATHAMH: OIpEJeNICHHe, aKCUoMa,
TeopeMa, CJIEICTBHE, CBOMCTBO, NPU3HAK, JOKa3aTeNbCTBO,
paBHOCHIIBHBIE  (QOPMYJIHMPOBKH;, yMeHUe (opMynHpoBaTh




00paTHOE W MPOTHBOIOJIOXKHOE YTBEpKICHHE, MPUBOIUTD
OpUMepbl W KOHTPIPHMEPHI,  HCHOJNB30BaTh  METO[
MaTeMAaTHYeCKOM  MHAYKIWMH;  IPOBOAUTH  JIOKAa3aTEIHHBIC
paccy>KIeHUs TpPU PEUICHWH 3a7ay, OLEHHUBATH JIOTHYECKYIO
NPaBHIBLHOCTD PACCYKICHUI;

- YMETb OIIEPUPOBATH MOHATUSIMH: MHOKECTBO, ITOJIMHOKECTBO,|
orepanny HaJl MHOKECTBaMU; YMEHHE UCTIONB30BATh TEOPETHKO-
MHOECTBEHHBIN amnmapar AJs OMHCaHUsl peajbHbBIX POLECCOB U
SIBJICHUI TTPY PELICHUH 3a7a4, B TOM YUCIIEe U3 APYTUX y4eOHBIX
[peIMETOB;

- YMETb OIepUPOBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo,
[TMKJI, Tpad) Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh M ONHCHIBATH TPadbl
[Pa3MTMYHBIMU CIOCOOAMHM; HCIIONB30BATh I'padbl MPH pELICHUH
3aj1a4;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHUSMH: COYETAHUE,
MepecTaHOBKA, YHCIIO COYETAHUH, YHCIIO MEPEeCTaHOBOK; OMHOM|
HpioTOHa;, yMeHHE MPUMEHATh KOMOHMHATOPHBIE (aKThl H
paccy kKIeHUs IS peLIeHNs 3a/1a4;

-yMETh OINEPUPOBATH IMOHATUSMH: HATYpaJIbHOE YHCIO, LEIOe
YHUCJIO, OCTATOK [0  MOAYJIO, pAaIlMOHAIBHOE  YHUCIIO,
MppalnroHaNbHOE YHCIIO, MHOXECTBA HATYPajbHBIX, IENbIX,
[PallMOHAJIBHBIX, JCHCTBUTENIFHBIX YUCEN; YMEHUE HCIIOJIB30BaTh
NpPU3HAKA JISTUMOCTH, HAWMEHBIIUH OOMMI JeNuTens K
HanMeHbIIee o0lee KpaTHoe, anroputM EBKina npu penieHun
3a]a4y; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHUCTEMaMH
CUHCIICHNS;

- yMeTh CBOOOJTHO ONEpPHPOBATh MOHITHUSMH: CTENICHb C IEJbIM
[oKa3areneM, KOpPEeHb HaTypallbHOH CTENeHU, CTENeHb C
PallMOHAJILHBIM  ITOKA3aTeJeM, CTENeHb C JICHCTBUTEIBHBIM
(BeIIECTBEHHBIM) IIOKa3areneM, JiorapudM ducia, CHHYC,
KOCHHYC U TaHTEHC ITPOU3BOJIBHOTO YHCIIA;

- YMETb ONEPHUPOBATh MOHATHAMHU: TOKAECTBO, TOKIECTBEHHOE
peoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH
1 HEpaBEHCTB, PaBHOCHILHOCTh YPaBHEHHH, HEPaBEHCTB W
CHCTEM, palMOHANbHbIC, HPpAIMOHANIbHBIE, TIOKa3aTelbHbIE,
CTEeTICHHBIE, norapudmMuueckue, TPUTOHOMETPHUYECKHE
VpaBHEHHUsI, HEPaBEHCTBA M CHCTEMBI, yMEHHE pelIaTh)




YpaBHEHHUSI, HEPAaBEHCTBA M CHUCTEMbI C MOMOIIBIO Pa3JINYHBIX|
[IPUEMOB; peIlaTh YpPaBHEHHS, HEPABEHCTBA M CHCTEMBI C
[apaMeTpoM; IIPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, X CUCTEMBI
U peleHrsT MaTeMaTH4ecKuX 3a/ad M 3a7ad U3 pasInuHBIX|
oOnacTeld HAyKH U pearbHOH JKU3HU;

-yMETh CBOOOIHO OIIEPHPOBATH MOHATHSAMU: TpauK (QYHKIWH,
oOpaTHast QyHKIMS, KOMIIO3ULIUS QYHKIMHA, JIMHEHHAS HYHKIUS,
KBagpaTHYHas (QYHKUUsS, CTeNneHHas QYHKOUS C  LENbIM
MMOKa3zaTeNeM, TPUTOHOMETpHYeCKHe (YHKIHH, OOpaTHBIE
TPUTOHOMETPUYECKHUE ¢byHKUIMH, NoKa3aTenbHas u
nmorapugmudeckass QYHKIUHM;, yMEHHE CTPOUTh TpaduKy|
(hyHKIIHI, BBITTOTHATH TPeoOpa3zoBaHust rpa(uKoB (yHKITHIA,
YMEHHE HCIIONb30BaTh TIpaduku GYHKIUH UL U3Yy4eHUs]|
[POIIECCOB M 3aBUCUMOCTEH NpPU PELICHWH 3aJady M3 JPYTruX
yueOHBIX NPEAMETOB W U3 PEANbHOW JKHU3HM; BBIPAXKaTh
(hopMyaMu 3aBUCUMOCTH MEXIY BeTUUNHAMU;

YMEHHE CBOOOHO OTIEPHPOBATH MOHATHSIMU: YETHOCTh (PYHKIIHH,
MEepUOJNYHOCT  (DYHKIMH,  OTPaHUYEHHOCTh  (DYHKIIWH,
MOHOTOHHOCTh (DYHKIIUH, DKCTPEeMyM (YHKIIMH, HauOOJbIee U
HayMEHbIIee 3HAYeHHsT (QYHKIMM Ha MPOMEKYTKE; yMEHHE
[POBOJMTH Hccie0BaHNe QYHKIIUH,

YMEHHE HCHOJIb30BaTh CBOiicTBA M rpadukd (QyHKOMHA a7
pellicHUsT ypaBHEHHH, HEPAaBEHCTB M 3alad C MapamMeTpamu,
M300pakaTh HA KOOPAMHATHOMN MJIOCKOCTH MHOXECTBA PEIICHUN]
YpaBHEHUH, HEPABEHCTB U HX CUCTEM;

- yMETh CBOOOTHO OIIepUPOBAThH MOHATUSIMH:
[10CJIeI0BATETIBHOCTD, apugpmeTnyecKas nporpeccus,
reoMeTpuyeckas — Mporpeccusi, OECKOHEYHO  yOBIBaroIas]
reoMeTprYeCcKas nporpeccus; yMEHHE 3a/1aBaTH

[OCIIEAOBATENIEHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX
hopmyu;

- YyMEThb ONEpPUPOBATH MOHATHUSMH: HENPEPHIBHOCTH (YHKLUH,
AcuMIITOTH rpaduka QyHKIMH, NIEepBas U BTOPas MPOU3BOIHAS
(YHKIUH, TeOMETPHICCKUN B (PUZNIECKUI CMBICI TPOU3BOIHOIM,
rmepBooOpa3Hasi, OmpezeNeHHBI HHTErpal, yMEHHE HaXOJIWTH
acuMnToTel  rpaduka  (QyHKOMH; ~ yYMEHHE  BBIYMCIATH
[IPOU3BOJIHBIE CYMMBI, IPOU3BEAEHUS, YACTHOIO M KOMIIO3UIUHY]




(GyHKUMH, HAaXOIWTh YpaBHEHHE KacaTelbHOM K TIpaduky
(yHKITHIH;

YVMEHHE HCIOJb30BaTh IPOU3BOAHYIO Ul HCCIEIOBAaHUS]
(GyHKUME, A7 HAXOKACHUS  HAWIYYIIero pelIeHus B
[PUKIAIHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHYECKUX H
(bu3nuecKux 3agadax, AJs ONpPEAeIeHNs] CKOPOCTH U YCKOPEHNS;
HAXOIUTH TUIOIIANN U O00bEMBl (UTYp C MOMOIIBIO HHTETpaja;
PUBOIUTH MPUMEPHl MaTeMaTHYECKOTO MOJEIHUPOBaHHS C
MmoMoIIbio nudhepeHnaIbHbIX YpaBHEHUI;

- yMETb ONEpPHpPOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONIpsDKEHHBIE KOMIUICKCHBIE YHCIIA, MOAYJIb M apryMeHT
KOMIIJIEKCHOTO 4Huclia, (GopMa 3amiCH KOMIUICKCHBIX YHCEN
(reomeTpuuecKas, TPUTOHOMETpPHUECKas W anreOpamyueckas);
YMETh  TPOM3BOAWUTH  apUPMETHUYeCKHEe  JEHCTBUS  C
KOMITJIEKCHBIMH YMCIIAMH; IPUBOJUTH IPUMEPHI HCIIONb30BaHMS
KOMIIJICKCHBIX YHCEl;

-  yMeThb CBOOOJHO OIEPUPOBaTh TMOHSATHAMHU: CpEIHEE
apudMeTHyeckoe, MeauaHa, HauOoJbllee ¥ HAUMEHbIIEe
3HAUYEHUs, pa3Max, AMCIEPCHs, CTaHAAPTHOE OTKJIOHEHUE IS
omucaHWs ~ YHWCIOBBIX  JaHHBIX; YMEHHE  HCCIEAOBAThH
CTaTUCTHYECKHE JaHHBIE, B TOM 4YHCIE C [PUMEHEHUEM
rpadMuecKMX METOJOB W 3JIEKTPOHHBIX CPEICTB; IpaduyecKku
cclieIoBaTh COBMECTHBIE HAOJIIONEHHS C MOMOIIBIO AMarpamMm
[pacCEerBaHMs U IMHEMHON perpeccuu;

- YyMETh HaXOJHTh BEPOATHOCTH COOBITHI C HCIIOJIB30BaHUEM
rpadMuecKMX METOJOB; NPUMEHATh JUIS pELIeHUs 3a/1ay
(OpMyINBI CIIOKEHHST M YMHOXKEHHS BEpPOATHOCTEH, (popmymy|
MONHOM BeposiTHOCTH, (GopMmyny bepHysmn, KOMOHMHATOPHBIC
(bakTb! 1 OPMYIIBL; OLICHUBATH BEPOATHOCTH PEaIbHBIX COOBITHIA
YMEHHE ONEepUpPOBaTh MOHATHSAMHU: CIydaiHas BEIMYHHA,
pacTipefieieHNe BEpPOSATHOCTEH, MaTeMaTHYeCcKOoe OXKHJIaHHe,
mucriepcrss ¥ CTaHAAPTHOE OTKIIOHEHHWE CIy4YailHOW BEJMYMHBI,
(YHKUMM  pacOpeAeieHuss W IUIOTHOCTH  PaBHOMEPHOTO,
[MOKA3aTEIbHOTO W HOPMAaJbHOTO paclpenesieHuil; yMeHHe
MCIIONb30BaTh CBOMCTBA M3YYEHHBIX paclpeneieHud s
pelIeHus 3a/1a4; 3HAKOMCTBO C TIOHATHSMH: 3aKOH OOJBLIMX|
YrCeN, METOJIbl BBIOOPOYHBIX UCCIIEIOBAHNH; YMEHUE TPUBOJIUTh




[prUMeEpBl TPOSBICHUS 3aKOHA OONBLIMX YMCEN B MPUPOAHBIX H
OOIIECTBCHHBIX SIBICHHSX;

- yMeTb CBOOOIHO ONEpPHPOBATh MOHATHAMHU: TOUYKa, MpsAMasd,
[IOCKOCTb, TMPOCTPAHCTBO, OTPE30K, Jy4Y, I[UIOCKHHA yrod,
IBYI'pPaHHBII YroJjl, TpPEXTPaHHBIM yrojd, MEepPECEKarIINecs,
napauleNIbHbIe U CKPEIIUBAIONINECS MPSIMBIE, TAPAIUIETBHOCTD N
MEPIEHIUKYIAPHOCTh TPSMBIX W TUIOCKOCTEH, YTON MEXKIY
MPSAMBIMH, YTOJ MEXKIY NPSMOH M IUIOCKOCTBIO, YTOJl MEXIY]|
[UIOCKOCTSIMH; YMEHHE HCHOJIb30BaTh IIPU PEHICHHH 3ajay|
M3y4deHHbIE (PaKThl U TEOPEMBI IJIAHUMETPHUH; YMEHHE OLICHUBATh
pazMepbl 00BEKTOB B OKPY’KAIOIIEM MHPE; YMEHHE OTIEPHPOBATh
MOHATUSIMHA:  MHOTOTPAaHHUK,  CEUCHHWE  MHOTOTPaHHUKA,
NpaBUIBHBI MHOTOTPAaHHUK, NpU3Ma, MUpaMuaa, ¢Gurypa u
[MOBEPXHOCTh BpAlICHUs, LWIMHAP, KOHyc, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHWs KOHyca U IIWIMHAPA,
napauieNIbHbIe OCH MJIM OCHOBAaHHIO, CEUYCHHE IIapa, IIIOCKOCTb,
Kacaromascst cdepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOMTH
CedeHre MHOTOTpaHHUKa, N300pakaTh MHOTOTPaHHUKH, (PUTYDHI
1 IOBEPXHOCTH BPAILICHUS], UX CEYEHHS, B TOM YUCIIE C TOMOIIIBIO
PIIEKTPOHHBIX  CPEACTB, yMEHHE IPUMEHSATH  CBOWCTBA
reoMeTpruyeckux (UTyp, CamMOCTOSTEIbHO (HOPMYITHPOBATH
OIpeeeHNs H3y4aeMbIX (Uryp, BBIIBUTATh THUIIOTE3BI O
CBOMCTBaxX M NMPH3HAKaX reOMETPHYECKUX (PUTyp, 000CHOBBIBATH
WM OTIPOBEPTaTh MX; YMEHHE MTPOBOJUTH KilacCU(UKAIHIO PHUTYD
[0 pa3IM4yHBIM  TPU3HAKaM, BBIIONHATH  HEOOXOJUMEIC
ITONIOJTHUTEIBHBIE TOCTPOCHNS;

- yMeTb cBOOOJTHO OTIEPHPOBATH MOHITUSMHU: TLIOMIAb PUTYPBHI,
00beM (QUTYpBI, BEIWYMHA VI, PACCTOSHUE OT TOYKH JIO
[UIOCKOCTH, PAacCTOSIHHE MEXIy HPSMBIMH, PacCTOSHHAE MEXKIY|
[UIOCKOCTSIMH,  IUTOMIAaAb  cephl, IUIOMAJh IOBEPXHOCTH
MUpaMUAIbl, TPU3MBI, KOHycCa, LWIHHIApa, OO0BEM Kyoa,
PSMOYTOJIFHOIO — Hapajulelienunesa, NUpaMHIbl, [PU3MBI,
UIMHIpA, KOHyca, IIapa; YMEHHE HaxOIUTh OTHOIICHHUE
00BEMOB MTOI0OHBIX HUTYP;

- YMEThb CBOOOJIHO OIEPUPOBATh IOHATUSIMH: JIBUKEHUE,
MapaiienbHbli  MEePeHoC, CHMMETpPHs Ha IUIOCKOCTH U B
[MPOCTPAHCTBE, MOBOPOT, MpeobpazoBaHue MOA00Hs, TOJO0OHBIE




(Urypsl; yMEHHE Paclo3HABATh paBHBIE U MOJOOHBIE (GUTYPHI, B
TOM 4YHCJIE€ B HPUPONE, HCKYCCTBE, apXUTEKType; YMEHHUE
MCTIONIb30BaTh ~ I'€OMETPUYECKUE  OTHOLICHMS,  HAXOIUTh
reoMeTpryYecKre BEeTUUMHBI (JJIMHA, YTOJ, TIIOLIa b, 00BEM) IPH
[peLLICHUH 3a/1a4 U3 APYTUX y4eOHBIX NPEIMETOB U U3 PeaibHOM]
DKI3HM;
- yMeThb CBOOOJHO OIEPUPOBATH MOHATHAMHU: HPSIMOYTOJbHas
CUCTEMa KOOPAMHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATH]
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEACHHE BEKTOpa Ha YHCIIO,
pa3IoXkeHHe BeKTopa MO 0a3ucy, CKalsipHOE IPOU3BEICHUE,
BEKTOPHOE MPOM3BEICHHUE, YTojl MEXAy BEKTOpaMH; YMEHHE
MCTIOJIB30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOA ISl PEICHHS
reOMETPUYECKUX 33Jad M 3a1a4 IPYruxX Y4eOHbBIX IIPEIMETOB;
OTepupoBaTh MOHATUAMHU: MaTpuua 2xX2 u 3x3, OompeneNuTellh
MaTpHIIbI, TEOMETPUUIECKUN CMBICT OTIPEICIUTELS;

- yMETh MOJENUPOBATh pEAIbHBbIE CHUTyallUM Ha S3BIKE
MaTeMaTHKH; COCTABIIATh BhIPAXKEHUS, YPaBHEHUsI, HEPABEHCTBA
1 X CHUCTEMBI IO YCJIOBMIO 3a/1a4H, UCCIIE0BATh MTOCTPOECHHBIE
MOJEIN c HCIIOJIb30BaHUEM amnmapara anreOpsl,
MHTEPIPETUPOBATH MOJTyYEHHBIN pe3yibTar; CTPOUTH
MaTeMaTHYECKUE MOJEIH C MTOMOIIbI0 T€OMETPHUUECKUX MOHITHH
1 BEJIMYMH, PellaTh CBSI3aHHBIE C HUMHU NPAKTUYECKHE 3a7a4H;
COCTaBJIAITh BEPOSITHOCTHYIO MOJZEJIb W HMHTEPHPETHPOBATH
MOJlydeHHBIH  pe3ynbTaT; peliath MpHUKIaJHble  331a4d
CpelicTBaMU MaTeMaTUYECKOro aHalKu3a, B TOM YUCJIE COLUAIbHO-
PKOHOMHUYECKOTO U (PU3MUYECKOT0 XapaKTepa;

- YMEHHE BBIOMpATh MOJIXOASAIMINNA METOJ AJIS PEelIeHUs 3a1a4u;
MOHMMaHNE 3HAYMMOCTH MaTeMaTHUKU B U3YYEHUHU MPUPOIHBIX U
0OIIECTBEHHBIX IPOLECCOB M SBJICHUI; yMEHHE PacIO3HABaTh
MPOSIBICHHE 3aKOHOB MAaTE€MaTHKH B HCKYCCTBE, YMEHHE
MPUBOJAUTH MPUMEPBI MATEMAaTHUYECKUX OTKPBITUH POCCUICKON U

MHUPOBOM MaTeMaTHUYECKON HAYKH

OK 02 Wcnonp3oBath
COBpEMEHHBIE CPEJICTBA IIOMCKa,
AHaNTN3a U UHTEPIIPETAIH
MHQOpMAIH, 1

B o0yacTv IEHHOCTH HAYYHOTO TTO3HAHMS:

-C(OPMHPOBAHHOCTh ~ MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH U OOIIECTBEHHOU
[MPaKTHKH, OCHOBAHHOT'O Ha JAajore KYJBTYDP,

- YMEThb ONEpPHPOBATh MOHSATHAMHU: pPalUOHAIbHAS (QYHKIIHSL,
[MOKa3aTesIbHAsA byHKLIU, CTETEeHHas byHKLMS,
morapumudeckas (yHKUUS, TPUTOHOMETPUYECKHE (DYHKIMH,
oOpaTHble (YHKIMH; yMEHHE CTPOUTH TpauKu H3yYEHHBIX

(YHKIUH, MCTIONB30BaTh rpaduKu MPH M3YYSHUHM TPOIECCOB U




HHPOPMAITMOHHBIC TEXHOIOTHH
1151 BBITIOJTHEHUSI 33144
poheCCUOHATBHOMN

eI TeTIbHOCTH

CII0COOCTBYIOIIETO
[OJTMKYJIBTYPHOM MHPE;
- COBEpIIICHCTBOBAHME SI36IKOBON M YUTATEIILCKOI KyJIbTYPHI KaK|
CpeICTBa B3aMMOCHCTBUS MEXK/IY JFOJIbMU M IO3HAHUS MUPA;

- OCO3HAaHME ILIEHHOCTH HAay4YHOH JeATeNbHOCTH, TOTOBHOCTD
OCYIIIECTBIISTH MPOSKTHYIO U HCCIIEI0BATENBCKYIO AEATEIBHOCTD
MHIVBHYaJIBHO U B TPYIIIIC.

OBnaJicHUe YHHBEPCAIbHBIMU YYCOHBIMU I103HABATEIBHBIMH
e CTBUSAMU:

B) paboTa c nHPOPMALIUEIH:

- BJIaACTb HABBIKAMU ITOJTYUCHUA I/IH(l)OpMaHI/II/I U3 UCTOYHUKOB
[Pa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH ITOHCK, aHAJIM3,
CHCTEMAaTH3AIMI0 ¥ WHTEPIPETANI0 WH()OPMALNH Pa3THIHBIX|
BUIOB 1 (DOPM MPEICTABICHUS;

- co3/IaBaTh TEKCTHl B pa3IMYHBIX (opMmarax ¢ ydeToMm|
HasHaYeHHs HHGOPMAIMK ¥ IIeJIeBOW ayJUTOPHH, BBHIOMpAs]
ONTUMABHYIO (hOPMY TIPEJCTABIICHUS ¥ BU3YaIH3AIIUH;

- OLCHUBATHL JOCTOBCPHOCTH, JICTUTUMHOCTH I/IH(bOpMaHI/H/I, €€
COOTBETCTBHE ITPABOBBIM U MOPAJIBHO-3THYECKUM HOPMaM;

- UCIIOIb30BaTh cpencTBa UH(OPMAIIOHHBIX yj
[KOMMYHUKAIITUOHHBIX TEXHOJIOTHH B PEIICHUN KOTHHUTHUBHBIX,
KOMMYHUKATUBHBIX M OpraHH3aI[HOHHBIX 33]a4 C COOJII0ICHIEM|
TpeOOBaHUI IPrOHOMHUKH, TEXHUKH OE30IIaCHOCTH, THTHCHBL,
[pecypcocOepeKeHus, MPaBOBBIX M OITHYECKUX HOPM, HOPM
MH(OPMAIMOHHOM 0€30MaCHOCTH;

- BJIQJICTh HAaBBIKAMH DPACIIO3HABAHUS W 3aIIUTHl MH(OPMAIHH,

OCO3HaHHUIO CBOCTO MECTa B

MHPOPMAITMOHHON 0€30MacHOCTH JTMYHOCTH

3aBHCUMOCTEW, TpH PEIIeHUH 3a7ad U3 JPYTUX Y4eOHBIX
MpeIMETOB M 3aj[ad U3 PealbHOMN KU3HH; BEIpAXXaTh (popMynaMu
3aBUCUMOCTH MEKIY BEIMYMHAMU;

- YMETb ONEpPUPOBATH MOHATUSAMHU: TOXKIECTBO, TOXKIECCTBEHHOE
MmpeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMA YPaBHEHHUN
I HEpaBEHCTB, PaBHOCUIBHOCTb YPABHEHWUI, HEPABEHCTB U
CHCTEM, palUOHAJIbHBIE, HPPAlUOHAJbHBIE, [IOKAa3aTEbHbIC,
CTETIEHHBIE, norapupMUIECKHe, TPUTOHOMETPUYECKHE
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh PEIIATh YPABHCHU,
HEpaBEHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIUYHBIX MPHUEMOB;
pCIIATh YpaBHCHUA, HEPABCHCTBA M CUCTCMbI C IIApaMCTPOM;
[IPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI I PELICHUS]
MaTeMaTHYECKUX 3aa4 U 337249 U3 Pa3IndHbIX 00JacTell HAyKu U
[pEaIbHON KU3HU;

-  YMCTb CBO60,Z[HO On€pupoBaTh IMOHATHAMU: JIBUKCHUCE,

napajulelIbHBI  TIEPeHOC, CHMMETpHs Ha IUIOCKOCTH H B
[POCTpPaHCTBE, MOBOPOT, MPeoOpazoBaHue MOA00Us, MOJ0OHbIE
(UTYpBI; YMETh paclio3HaBaTh paBHbIE U MOMOOHBIE (QUTYPHI, B
TOM 4YHCJIE€ B TMpPHUPOAE, HCKYCCTBE,

APXUTEKTYPE; YMETH,

MCIIOJIB30BaTh ~ I'E€OMETPUYECKUE  OTHOILUEHUS,  HAaxXOJUTH
reoMeTpUYeCKHEe BeTMUMHBI (JUTMHA, YTOJ, IUIOLIa b, 00BEM) MIPH
[pEIIeHNH 33/1a4 U3 JIPYTHX YYeOHBIX MPEAMETOB U U3 pealbHON

PKH3HHU

OK 03 IlmanupoBath u
[peann30BbIBaTH COOCTBEHHOE
mpodeccruoHanbHOE ’
JIMYHOCTHOE Pa3BUTHE,
[peANPUHAMATEIBCKYIO
JICATCIIBHOCTD B
npodeccuoHansHOU cdhepe,
MCIIOJIb30BaTh 3HAHUSI 10
(PMHAHCOBOIT TPAMOTHOCTH B

B 006sacT JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

- C(i)OpMPIpOBaHHOCTB HPABCTBCHHOI'O CO3HAaHUs, ITUYCCKOIO]
IOBEICHUS,

- CHOC06HOCTI) OLCHUBATH CI/ITyaIII/HO n HpI/IHI/IMaTB OCO3HAHHBIC
[PCICHUA, OPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI Ul
[ICHHOCTH,

- OCO3HAaHMC JIMYHOTO BKJIaga B IIOCTPOCHHC yCTOfI‘IHBOFO
Oy tymero;

- OTBCTCTBCHHOC OTHOHUICHHEC K CBOUM PpOAUTCIIAM H (I/IJ'II/I)
JIPYTYUM ~ 4JICHaAM CECMBbH, CO3JaHUTO CEMbU HAa OCHOBC¢

- YMETb ONEpPUpPOBaTh IOHATUSAMHU: PALHUOHAJIBHBIE,
M ppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
orapupmMUUEcKue, TPUTOHOMETPUYECKHE YpaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OIEpUPOBATh MOHITUSIMHU: MHOTOTPAHHUK, CEYEHHE
MHOTOTpaHHHMKa,  Ky0,  mapauienenumnen,  MNpu3Ma,
nupamuia, GUrypa U MOBEPXHOCTh BPALICHHUS, LMJIMHAD,
KOHyc, Mmap, cdepa, cedeHus (GUTYpPHl BpaLICHHUS,
[UIOCKOCTh, Kacaromascs cdepsl, LWIMHIpPA, KOHYCa,




[PA3JIMYHBIX JKU3HCHHBIX
CUTYyalUsIX

OCO3HAHHOTO TPUHATUS LEHHOCTEH CEMEWHOW JKU3HU B
COOTBETCTBHHU C TpaauLUSIMU HapoaoB Poccuu;

OBaeHne YHUBEPCATHHBIMH PETYIATUBHBIMH JEHCTBUAMU:

a) caMOOpraHU3aIINS:

CaMOCTOSITEIIEHO OCYLIECTBIISITh [I03HABATEIbHYIO
MesITeNbHOCTD, BBIABIISTH MPOOJIEMBI, CTABUTh B (HOPMYITHUPOBATH)
COOCTBEHHBIE 3aJayll B 0OpPa30BaTEIbHOM NEATETBHOCTU U
PKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIPHO COCTAaBJISITH IUIAH PEIIeHHUS IMPOOIEMBI C
YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH H
[IpEATIOYTEHU;

- 1aBaTh OLCHKY HOBBIM CUTYALIHSIM;

CIIocOOCTBOBaTh (POPMHUPOBAHHUIO W TPOSBICHHUIO IITHUPOKOH
DPYAMIIMK B Pa3HbIX 00JacTSX 3HAHWMA, MOCTOSHHO IOBBIIIATH)
CBOY 00pa30BaTEeNbHBIN U KYIbTYPHBIH YPOBEHB;

0) CAaMOKOHTPOJIb:

MCIIONIb30BaTh NpPUEMbl pe()ICKCHUHM I OLICHKH CHUTYalluH,
BEIOOPA BEPHOT'O PEIICHYS;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHHUS]]
[10 MX CHIKCHUIO;
B) SMOITMOHATEHBII
c(hOpMHUPOBAHHOCTH:
BHYTPEHHEH  MOTHMBAlIlMM, BKIIOYAIOIIEH CTPEMJICHUE K|
ITOCTIDKCHUIO TN U yCHeXy, ONTUMH3M, WHUIMATUBHOCTD,
[YMEHHME AENCTBOBATh, UCXO/I1 U3 CBOMX BO3MOXKHOCTEM;
SMIATHH,  BKJIIOYAMOIIEH  CIOCOOHOCTh  TOHUMATH
PMOITMOHANILHOE COCTOSIHUE JIPYTUX, YYUTBIBATh €ro IpH
OCYIIIECTBJICHHA KOMMYHHKAIIUU, CIOCOOHOCTh K COYYBCTBHUIO H
CONEPEKUBAHUIO;
COLIMAJIBHBIX

HWHTEIJIEKT, MpEANoJIaraiuii

CIIOCOOHOCTH

HaBBIKOB, BKJIHOYAarOMMXx
BbICTpanBaTb OTHOHICHHWA C JPYIrUMH JIIOJAbMU, 3a6OTI/ITBC$I,

[IPOSBJIAATE UHTCPCC U PA3PCHIATH KOH(l)J'II/IKTLI

[UIOIIAb IMOBEPXHOCTH NHPAMHJbI, TPU3MBI, KOHYCa,
[MIHH]IPA, TUI0Maab cepbl, 00beM KyOa, MPSMOYTOJIBLHOTO
napajuiesienune 2, TMPaMHIbL, TPU3MBI, IIHITUHIIPA, KOHYCA,
[1apa; yMeHUe U300pakaTh MHOTOTPAHHHUKH U TIOBEPXHOCTH
BPAICHUS, UX CCUCHHS OT PYKH, C TIOMOIIBIO YEPTEIKHBIX|
WHCTPYMEHTOB M JJICKTPOHHBIX  CPEJACTB,  YMETh
pacrio3HaBaTh CHMMETPHIO B  IPOCTPAHCTBE, yMETh
[pacro3HaBaTh MPaBUIIHHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH MOHATUSMU: TIPSIMOYTOJIbLHAS

CHUCTEMa KOOPJMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOpJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YOI
MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YHCII0; HAXOIUTH C MOMOIIBIO0 U3YYEHHBIX
bopMyI1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEX1y IBYMSI TOUKaMU

OK 04 D¢ddexrurHO
B3aMMOICHCTBOBATh U PabOTaTh B
KOJUIEKTHBE U KOMaHE

TOTOBHOCTH K
CaMOOIIPCACIICHUIO,
-OBJIaJICHUC HaBBIKaMU y‘{€6HO-HCCHCROB&TCHBCKOﬁ, HpOCKTHOﬁ
148 CO].IHaJ'IBHOﬁ ACATCIIBHOCTH,

CaMOpPa3BUTHUIO, CaMOCTOATCIIBHOCTH Hu

- YMETh OIIEPUPOBATH NOHIATUAMU: CIy4alHBIHI ONBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTD CITy4alfHOT'O COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTh C  HCIIOJBb30BaHHUEM TIpapUUECKUX METOJIOB;
pPUMEHSTH (QOPMYINbI CIOKEHUS M YMHOXKEHHSI BEPOSTHOCTEH,
KoMOWHaTOpHBIE (akThl W (OPMYNIBI TNPH pElIeHUH 3aj1ad;




OBrnaneHue
CHCTBUAMH:
0) cOBMeCTHAs JeATEITHHOCTD:

- MOHMMaTb M KCIIONB30BAaTh MPEUMYIIECTBA KOMAHAHOW H
MHAMBUAYaIbHON paboThI;

- IPUHUMATh LIEJIM COBMECTHON AEATEIbHOCTH, OPIaHU30BbIBATH
1 KOOpAMHUPOBATH JIEHCTBUS MO €€ JOCTHKEHUIO: COCTaBIISTH
[1aH JEHCTBUH, paclpedeNsiTh pOJId C YYEeTOM MHEHHH
[YIaCTHUKOB OOCYX/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH U BHIMOJHATH PaboTy B YCIOBUSX PEaIbHOTO,
BUPTYaIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYS;

- OCYLIECTBISITh IO3UTHUBHOE CTPAaTETHYECKOE IIOBEACHHUE B
[PA3NUYHBIX CUTYaLUsIX, IPOSABISTH TBOPUECTBO U BOOOPaXKEHUE,
6I>ITI) HMHHUIIMaTUBHBIM.

OBiiafieHne YHUBEPCAIbHBIMU PETyJIITHBHBIMU ACHCTBUAMU:

) IpUHSTHAE ce0s U IPYTHX JIIOIEH:

- IPUHAMATh MOTUBBI U apIyMEHTHI APYIUX JOJACH IIPU aHAIIU3E
[pE3yIBTATOB ACATEILHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO APYIUX JIOAEH Ha OIINOKHY;

- Pa3sBHUBAThb CIOCOOHOCTH ITOHHUMATh MHUpP C HO3UIUH APYTOro

YHUBEPCAJIbHBIMHA KOMMYHUKAaTUBHBIMHA

UCJIOBCKA

OLICHUBAThb BEPOSTHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIlyJallHBIMM ~BEIMUYMHAMH; YMEHHE TPHBOIUTH IIPHMEPH]
NPOSBICHUS 3aKOHAa OONBIIMX YHCE B IMPUPOTHBIX U
0OIIECTBEHHBIX SIBICHHSAX;

- YMeTb CBOOOJHO ONEPHPOBATH MOHATHSMH: CTEIEHb C LEIBIM|
MoKa3zaTejleM, KOPEHb HAaTypallbHOM CTENEHH, CTENeHb
palMOHAJIBHBIM TIOKa3aTelleM, CTENeHb C JCHCTBUTEIBHBIM|
(BelIeCTBEHHBIM) I[IOKa3areneM, JiorapupM 4HCia, CHHYC,
KOCHHYC U TAaHT€HC ITPOM3BOJIEHOTO YHCIIA;

- yMETh CBOOOZHO ONEPUPOBATH MOHATUAMU: rpaduK QYHKLIWH,
oOpaTHast QyHKIMS, KOMITO3ULIUS QYHKIHHA, JIMHEHHAST PYHKIIUS,

KBagpaTHuHas (QYHKLUS, CTeHeHHass (QYHKUUS C  LEeNbIM
[oKas3aTeneM, TPUIOHOMETpHUYECKHEe (QYHKLUH, OOpaTHbIE
TPUTOHOMETpPUYECKHE ¢byHKIMH, MoKa3aTeslbHas U

morapudMudeckas QyHKINN; yMETh CTPOUTD rpaduku QyHKITHIH,
BEITIOHSTH MTPeoOpazoBaHus rpadukoB (HyHKITHIA,

- yMETh UCIOJIb30BaTh TpaduKd (QYHKIUA Ui U3y4YeHHUs
[POIIECCOB M 3aBUCUMOCTEH NpPU PELICHWH 3alad M3 JPYTrux
y4eOHBIX TPEIMETOB W M3 pPEANbHOM JKW3HH; BBIPAXKaTh
(hopMyITaMu 3aBHCUMOCTH MEXKIY BETUUNHAMU;

- CBOOOJHO OIEPUPOBATh TMOHITUSMH: YETHOCTh (DYHKIUH,
NEepHOJNYHOCTh  (PYHKIMH,  OTPaHMYCHHOCTh  (DyHKIHUH,
MOHOTOHHOCTBh (DYHKIIMH, SKCTpeMyM (DYHKIIHH, HauOOIbIIee U
HanMeHbIllee 3Ha4YeHUs (YHKIUU Ha TPOMEXYTKE;, YMETh
[POBOJMUTH MccieoBaHNe QYHKIINM,

- YMETh HCIIOJIb30BaTh CBOWCTBa W Tpaduku (QYHKIMHA s
pellicHUsT YpaBHCHWH, HEPABEHCTB M 3aJa4 ¢ MapamMeTpaMu;
n300pakaTh HAa KOOPAWHATHOH INIOCKOCTH MHOXKECTBA PEIICHH]

ypaBHGHPIfI, HEPABCHCTB U UX CUCTCM

OK 05 Ocy1iecTBasTh YCTHYIO U
MUCbMEHHYIO0 KOMMYHUKAIUIO Ha
FOCY/1apCTBEHHOM SI3bIKE
Poccuiickoiit @enepannu ¢
Y4ETOM OCOOCHHOCTEH
COIMAJIHLHOTO M KYJIBTYPHOTO
KOHTEKCTa

B 00sacTH 3CTETUYECKOTO BOCIIUTAHUS:

- ICTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs 3CTETUKY ObITa,
HAyYHOTO W TEXHWYECKOro TBOPYECTBA, CIOPTa, Tpyla WU
00IIIECTBEHHBIX OTHOILICHHIA;

- CHOCO6HOCTL BOCIIpUHUMATL PAa3JIMYHBIC BHJbl HCKYCCTBA,
TpaJIuIIMd U TBOPYECTBO CBOETO W JPYTHX HAPOOB, OIIYIIATH
AMOIIMOHAIILHOE BO3JICHCTBHE UCKYCCTBA;

- YMETh OIEPHPOBaTH MOHATHIMH: CpejiHee apuMeTHYecKoe,
MennaHa, HauOoJblllee ¥ HauWMEHbLIEEe 3HAYEHHUs, pa3Max,
mucriepcusi, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOro Habopa;
YMEHHE  W3BIEKaTh,  HHTEPIPETHPOBATH  HHPOPMAIHIO,
[pe/CTaBIeHHYI0 B Ta0NHWIaX, Ha JuarpamMmax, Tpadukax,
OTPaXKAIOIYI0 CBONCTBA pEAJbHBIX IPOLIECCOB W  SIBJICHHM;
peacTaBiIsiTh UHPOPMALIMIO C IMTOMOIIBIO TAOIUI U AHarpamM;




- yOeXJICHHOCTh B 3HAYMMOCTU JUJIS JIMYHOCTH M OOIIECTBA
OTEUECTBEHHOI'O M MHPOBOIO  HCKYCCTBA, OSTHUYECKHUX
KYJIbTYPHBIX TPAIULUNA U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPAXXCHHUIO B Pa3HBIX BUJAX HMCKYCCTBA,
CTpeMJICHUE MPOSBIIATH Ka4eCTBa TBOPUECKOM JIMYHOCTH;
OBiageHue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JTCHCTBUSIMU

a) oOIIcHYE:

- OCYIIECTBIISITh KOMMYHHUKAITUH BO BCeX chepax KU3HU;

- pacrio3HaBaTh HeBepOAJbHBIC CPEICTBA OOINCHUS, TOHUMATH
BHAUYCHHUE COIMAJIBHBIX 3HAKOB, DPACIO3HABAThH MPEANOCHUIKH]
KOH(MDITUKTHBIX CUTYaIlUi ¥ CMATYATh KOH(IUKTHI,

Pa3BEpHYTO W JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHUS C

M CIIOJIb30BAHHUEM A3BIKOBBIX CPEACTB

MCCIIeI0BaTh CTATUCTHYECKUE JAaHHbIE, B TOM 4YHCIIE

prMEHEHHuEM IrpaMueCKUX METOOB U 3JIEKTPOHHBIX CPEACTB;
- YMETh OIIEpUPOBATh MOHATHAMU: TOYKA, IPsSMasi, IVIOCKOCTb,
MPOCTPAHCTBO, BYTPAHHBIN Yyroj, CKpEIIMBAaIOLIUECs MNpsSMBIE,
[apajsieabHOCTh U IEPIEHANKYIIPHOCTD NPSIMBIX M INIOCKOCTEH,
YTOJ1 MEX Y IPSIMBIMH, YTOJI MEKIY IPSAMOMH U MIIOCKOCTHIO, yroJ
MEXy IUIOCKOCTSMH, PAcCTOSIHME OT TOYKM JO IIJIOCKOCTH,
[paccTOsIHUE MEXY NMPSIMBIMHU, PACCTOSTHUE MEXY IJIOCKOCTSIMU;
- YMETb HUCIOJIb30BaTh IPH PEIICHUN 3aa4 N3y4eHHbIE (AKThI U

C

TeopeMbl IUIAHUMETPHN; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB]
OKpY>KaloIEero Mupa

OK 06 IIposiBnsATE rpaxaaHCKoO-
MaTPUOTHUYECKYIO HO3UIIHIO,
IEMOHCTPUPOBATh OCO3HAHHOE
[OBEZICHNE Ha OCHOBE
TPAIUIIHOHHBIX
00111€4eTI0BEYECKUX IEHHOCTEH, B
TOM YHCIIE C YYETOM
rapMOHH3alNU
MEKHALIMOHATIBHBIX U
MCIKPCITUTUO3HBIX OTHOIHGHI/II\/'I,
IIPUMCHATHL CTaHAAPThI
AHTUKOPPYILIMOHHOTO
[OBEICHMS

OCO3HaHUE
MICHTHYHOCTH;
- LCJICHAIIPABJICHHOC PA3BUTUC BHyTpCHHeP'I MO3HUIIUHU JTNYHOCTH]
Ha OCHOBE AYXOBHO-HPAaBCTBCHHBIX HCHHOCTCﬁ Hapoa0B
Poccuiickoii ®enepauuu, HCTOPHUYECKUX M HALMOHAIBHOA
KyJIBTYPHBIX TpPaauIii, (OPMHUPOBAHHE CUCTEMbI 3HAYMMBIX
LHICHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYIIILTUOHHOTO
MUPOBO33PEHUS, TPABOCO3HAHUS, O3KOJIOTHYECKON KYyIbTYPHI,
CIIOCOOHOCTH CTaBUTh LM U CTPOUTD KU3HEHHBIE TIAHbI;

B yacTH rpa)1aHCKOTr0 BOCITUTAHHUS:

- OCO3HaHHME CBOMX KOHCTHTYIIMOHHBIX TPaB U OOS3aHHOCTEH,
[YBaXKEHHE 3aKOHA U ITPABOIIOPSIKA;

- IPUHSATHE TPAIUIIMOHHBIX HAIMOHAIBHBIX, O0IICYCIIOBEUECKHUX]
T'YMAHUCTUYCCKUX U AICMOKPATHUCCKUX HeHHOCTeﬁ;

TOTOBHOCTh  TPOTHUBOCTOSATH  HJICOJIOTHH  JKCTPEMH3MA,
HaI[MOHAIM3Ma, KCeHO(POOUH, TUCKPUMUHAIIUY 110 COLMATIBHBIM,
[PEJIIUTMO3HBIM, PaCOBBIM, HAITMOHAJIBHBIM IIPU3HAKaM,

- TOTOBHOCTh BECTH COBMECTHYIO JCSITEIHLHOCTh B HMHTEpecax
Fpa)XTaHCKOTO OOIIEeCTBa, y4acTBOBAaTh B CaMOYIPABIICHUH B
0011e00pa30BaTEILHON OpraHU3alMd U JIETCKO-IOHOIIECKUX|
OpraHHU3aINAX;

- YMEHUE B3aMMOJICHCTBOBATH C COIMAILHBIMA WHCTUTYTaMH B

00y4JaIOMMMICS  POCCUHCKON  T'pa)KTaHCKOH

YMETh OINEPUPOBATh IOHATHUAMH: MPSIMOYTOJIbHAs CHCTEMA|
KOOpPAMHAT, KOOPAMHATEl TOYKH, BEKTOpP, KOOPAHHATHEI BEKTOPA,
CKaJIIpHOE NIPOM3BEICHME, YroJl MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEJCHHE BEKTOpPa Ha YHCJIO; HAXOIUTh C
[TOMOILBIO N3YyYEHHBIX (OPMYJ KOOPAMHATHI CEPEANHBI OTPE3Ka,
[paccTOsIHUE MEXIY IByMs TOUKaMH;

-yMETh BBIOUPATH MOAXOSIINA U3YYEHHBIH METOI JJISl peICHHs
3aa4H, pacrno3HaBaTh MaTeMaTHYECKUE (baxTbI 71
MaTeMaTHYeCKHe MOJENH B MNPHUPOJHBIX U OOIECTBEHHBIX
SIBIEHUSIX, B HCKYCCTBE, YyMEHHE TPHUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX  OTKPBITUM  pOCCHUHCKOH W MHUPOBOMH
MaTEeMaTHYECKOH HayKH.

- YMETb OIIEPUPOBATH NOHITHUSIMU: CIIyYalHBIH OIBIT U CIIy4alHOE]

CO6LITI/I€, BCPOATHOCTDH cnyqaﬁHoro CO6LITI/I$I; YMCETB BbIYUCIIATH

BCPOATHOCTb C  HUCIIOJIB30BAHUCM rpa(l) HYCCKHNX MCTOIOB;

MpUMEHSTh (OPMYIIBI CIOKEHUS M YMHOXKEHHSI BEPOSTHOCTEH,
KoMOWHATOpHBIE (aKkTbl W (OPMYNIBl NPH PELICHWH 3a/ad;
OIICHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO CO

C.qual‘/'IHBIMI/I BCIIMYWHAMU, YMCHUC TIPUBOANUTL TIPHUMCEPHI

[IPOABJICHUSA  3aKOHA OONBIIMX YHCEN B MNPpUPOAHBIX Ui

OOIIIECTBEHHBIX SBJICHUAX

COOTBCTCTBHH C UX (1)yHKIII/ISIMI/I 1 Ha3HAYCHHEM,




- TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOMN AESATEIHHOCTH;
[MaTPUOTHYECKOTO BOCITUTAHUS:

- c(hOpMUPOBAHHOCTH POCCUICKOH IpakIaHCKOW UACHTHYHOCTH,
aTpuoTH3Ma, YBaKEHUS K CBOEMY Hapody, 4yBCTBA
OTBETCTBEHHOCTH niepea PojuHoM, ropa0cTH 3a CBOM Kpaid, CBOIO
Ponuny, cBOM S3bIK M KyJIbTYpYy, HpPOLUIOE K HACTOSLIEE
MHOTOHallMOHAJIBFHOTO Hapoaa Poceun;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY U TPUPOAHOMY HACIEIUIO, IaMATHUKAM,
TpaauuusaM HaponoB Poccum, noctmxenusm Poccuu B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIIE;

- WjeliHas yOeKIEHHOCTh, TOTOBHOCTD K CIYXCHHIO U 3aIlUTe
OTedecTBa, OTBETCTBEHHOCTH 32 €T0 CyAbOY;

OCBOCHHBIC 06y‘-IaIOHH/IMI/IC$I MCKIIPEAMCTHBIC TIOHATHUA WU
YHUBEpCaTbHBIE yaeOHbIe JeHCcTBHS (perynsTHBHEIE,
MMO3HaBaTeNbHbIC, KOMMYHUKATHBHBIE);

CIIOCOOHOCTh WX HCIOJB30BaHMs B IIO3HABATEIBHOH W
COHHaJIBHOfI IMPAKTHUKE, TOTOBHOCTbL K CaMOCTOATCIbHOMY]
[UIAHUPOBAHUI0O W OCYIIECTBICHHUIO Y4YeOHOW [esATeNbHOCTH,
OpraHu3alMyd y4eOHOTO COTPYIHHYECTBA C IIE€JarorHUECKUMU
[paOOTHUKAaMH W CBEPCTHUKAMH, K YYaCTHIO B IOCTPOECHMY
MHAVBHUIyJILHOW 00pa30BaTeIbHON TPASKTOPHUH;

- OBIIJICHHE HAaBBIKAMH Y4eOHO-HCCIIeIOBATEIHCKOM, IPOSKTHO]

11 cCOLIMAILHON AESITEILHOCTH

OK 07 CogenicTBOBaTH
COXPAaHEHUIO OKPYKaoIIei
CpeJIbl, pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUS 00 N3MEHEHUY|
KJIUMaTa, TIPUHITUTIBI
0epeKIIMBOTO MMPOU3BOJICTBRA,

B¢ hekTBHO NelCTBOBATH B
Upe3BBIYAMHBIX CUTYAIUSIX

- HE NPUHUMAaTh JEHCTBHS, NMPHHOCIIINE BPEN OKpYKAIOLIEH
cpene;

yMETh TPOTHO3MPOBATh HEONArONPHATHBIE HKOJIOTHYECKHE
[TOCIIeACTBUSA MPEANPUHIMAEMBIX JEHCTBHIA, TPEIOTBPAIIATh UX;
paclIMpUTh  ONBIT  JAEATEIBHOCTH  3KOJOTMUYECKOU
HaIpaBJIE€HHOCTH;
- pa3pabarbIBaTh IJIaH PEUICHUs] MPOOJIEMbl C Y4eTOM aHaJIn3a
MMEIOLTNXCSl MaTEpUANIBHBIX 1 HEMaTEpUAIbHBIX PECYPCOB;
- OCYLIECTBIIATH LEJIEHAPABICHHBIN MOUCK IIEpEHOCA CPEICTB U
CIIOCO0O0B JICHCTBHS B TPO(ECCHOHATBHYIO CPELY;
- YMETb IEPEHOCUTH 3HAHMSI B TO3HABATENBHYIO U IPAKTUYECKYIO
00J1aCTH KU3HEACATEIbHOCTH;

yYMETh ONEPUPOBAaTh MNOHATHAMHU: (YHKUUS, HENpEepbIBHAS
(GyHKUMS, TPOM3BOAHAS, INEepBOOOpasHas,  ONpelesICHHbIN
MHTErpaJl; yMeTb HaxOJUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(YHKIMH, UCTIONB3YS CIIPaBOYHBIC MaTEepPHANbl; HCCIE0BaTh B
pocTedIInX ciydasx (YHKIMM Ha MOHOTOHHOCTb, HaXOIWTh
HanOoNbIINEe W HAWMEHBIUE 3HAYeHUsS (DYHKIUIA, CTPOUTH

rpa@uk  MHOTOWIEHOB C  HCIOJB30BAaHMEM  aIapara
MaTEMaTHYECKOTO aHallM3a; MPHUMEHATh IPOU3BOAHYIO IpH|
pelieHnd  3aJad  Ha  JBIDKGHHWE;  pellaTh  MPaKTHKO-

OpPUCHTUPOBAHHBLIC 3aJladyd Ha HauOOJIbIIINE W HAaMMEHBIIINE
SHAYUCHUS, HAa HAXOXJICHUC IIYTHU, CKOPOCTU U YCKOPCHUS;
- YMCTL OICPHUPOBATHL NOHATHUAMU: ABUIKCHUC B IMPOCTPAHCTBC,

mooOHbIe (GUTyphl B MPOCTPAHCTBE; MCIOIH30BATh OTHOIICHHE




- [pcajiaraTb HOBBIC MPOCKTbHI, OLUCHHMBATHL HICHU C MO3UIUU
[HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,
- JaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTHL KOPPEKTHUBLI B

NICATCIIBHOCTD, OLICHHUBATL COOTBETCTBUEC PE3YJILTATOB LCIIAM

[IoImaAeii MOBEPXHOCTEH M 00BEMOB TOAOOHBIX (UTYp TpH
[PELICHUH 33/1a4;
- YMETh BBIYUCIISITH TEOMETPUIECKUE BEITMYMHBI (JUTHHA, YTOI,

1016, 00bEM, TUIOIAAb TOBEPXHOCTH), UCTIONB3YS
3y4ueHHbIE (POPMYIIBI U METO.IBI

[1K 2.1. Pa3pabaTsiBaTh
TpeOOBaHUS K MPOTPAMMHBIM
MOZAYJISIM HAa OCHOBE aHaIM3a
[MPOEKTHOM U TEXHUYECKOUN
TOKyMEHTAIUU HA IPEAMET

B3aNMOJCHCTBUS KOMIIOHCHT.

- TOTOBHOCTb K CaMOCTOATEIbHOMY IUIAHHUPOBAHHUIO U
OCYIIECTBICHUIO Y4YeOHOU JesTeIbHOCTH, OpTraHU3aLUH
yaeOHOTro COTPYJHHYECTBA c MeJaroru4eCKUMHU
pabOTHHKAMU M CBEPCTHUKAMH,

- paspabarbiBaTh IJIaH PEUICHHS NPOOJIIEMBbI C y4ETOM
AQHAIM3a MMEIOIIMXCA MATEpUAIbHBIX U HEMAaTepUaIbHBIX
[pECYpCOB;

- OCYLIECTBIISTh LEJICHAIPABICHHBIM IIOUCK IIEPEHOCA
CpeICTB M Crmoco0OB MAEWCTBUS B MPOQPECCHOHATBHYIO
cpeny;

- YMETb II€PEHOCUTh 3HAHUSA B II03HABATEIBHYIO U
[IPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

-OBNIa/ICHHE  HaBbIKaMU  y4eOHO-HCCIIeA0BaTEIbCKOM,
[MPOEKTHON U COIMATIbHOMN JIEATEIIbHOCTH;

- paspabaTbIBaTh IUIAH pEIIEHUS NpoOJEeMbl C Y4ETOM
AQHAIM3a MMEIOIIMXCA MATEpUAIbHBIX U HEMaTepUaIbHBIX

[PECYpCOB;

- YMeTb CBOOOJHO ONEpPUPOBATh NOHATHAMU: IpaduK (QyHKLINH,
oOpaTHast QyHKIMS, KOMITO3ULUS QYHKIUH, JTWHEHHAS HYHKLIUS,

KBajpaTHYHas (QYHKIUS, CTereHHas (QYHKIUS C  [EbIM
MMOKa3zaTeNeM, TPUTOHOMETpHYeCKHe (YHKIHH, OOpaTHBIE
TPUTOHOMETPUYECKUE ¢byHKINH, MOKa3aTeyIbHasd U

morapudmudeckast GyHKIUH; YMETh CTPOUTH IpaQuKy QyHKINH,
BEITIOHSTH MTPeoOpazoBaHus rpaduKkoB (HyHKITHIA,

- yMEThb HCHONB30BaTh Tpapuku GYHKUUH Ui H3Y4eHUs
[POIIECCOB M 3aBUCUMOCTEH NpPU PELICHWH 3aJad M3 JPYTruX

yueOHBIX NPEAMETOB W U3 PEANbHOW IKHU3HM; BBIPAXKaTh
(hopMyaMu 3aBUCUMOCTH MEXIY BeTUUNHAMU;
- yMeTb W3BJEKaTh, WHTEPHPETHPOBATh  WHPOPMAIIHIO,

[pEICTAaBICHHYI0O B Ta0muIax, Ha JuarpamMmax, TIpadukax,
OTPa’KAIOLLYI0 CBOMCTBA pEANBHBIX MPOLIECCOB U SIBJICHUM;
peacTaBiIsiTh HHHOPMALIUIO C TIOMOIIBIO TAaOIUIl U JHarpamm;
MCCIeIOBaTh CTATUCTHYECKHME JaHHblE, B TOM 4YHCIE C
prMEHEeHHuEM IrpaMueCcCKX METOI0B U 3JIEKTPOHHBIX CPEACTB;
- YyMEThb HaXOJHTh BEPOATHOCTH COOBITHI C HCIIOJIh30BaHHUEM
rpadUuecKuX METOJIOB; NPUMEHATh JUIsl pELICHUs 3a]1ad
(OpMyJIbI CIIOKEHHST M YMHOXKEHHS BEpPOATHOCTEH, (opmyiy|
onHON BeposiTHOCTH, (GopMmyny bepHysiu, KOMOMHATOpHBIE
(bakThl 1 (POPMYIIBL; OLICHUBATH BEPOSATHOCTH PEaIbHBIX COOBITHIA;
YMEHHE ONEpUpOBaTh MOHATHSAMM: ClIydalHas BeEIHYMHA,
pacripefieicHe BEpPOATHOCTEH, MAaTeMaTHYECKOEe OXKHJAHUE,
icrepcusi U CTaHJIAPTHOE OTKJIOHEHWE CIy4YalHOW BEIUYMHBI,
(YHKIMM ~ pacnpesiielieHuss W TUIOTHOCTH  PaBHOMEPHOTO,
MMOKA3aTEJIbHOTO W HOPMAaJbHOTO PACHpPEAENICHUM; yMEHHE
MCIIONb30BaTh CBOMCTBA M3YYEHHBIX pAaclpeneleHud s
[pemienus 3aaq;

- yMeTb ONEpUPOBATH TOHATHUAMH: KOMIUIEKCHOE YHCIIO,)
CONpPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO 4rciia, ¢dopma 3alMcH KOMIUIEKCHBIX YHCeT]|




(reoMeTpuuecKasi, TPUTOHOMETpHUECKas W anredpandeckas);
YMETb  TPOW3BOAWTH  apu(METHUECKHe  JEeHCTBHA ¢
KOMIUTEKCHBIMU YHCIIaMH; TIPUBOJUTE ITPUMEPHI UCTIOIH30BAHNS]
KOMILJICKCHBIX YHCElT;

- YMETh OIEpHUpPOBATH MOHATHSAMH: CpelHEe apuPMETHIECKOE,
MeIraHa, HauOoJIpIlee W HAaWMEHbIIEEe 3HAUCHMS, pa3Max,
mucniepcusi, cTaHAApPTHOE OTKIIOHEHHE YUCIIOBOTO Ha00Opa; yMETh
M3BJIEKaTh, HHTEPIPETUPOBATH WHPOPMALIUIO, MPEICTABICHHYIO
B TaONUIIaX, HA JUarpaMMax, rpadukax, OTpaXkaromyo CBOMCTBA
[peaIbHBIX MPOLIECCOB M SIBICHUM; MPEACTABIATH HHPOPMALHIO C
[MOMOIIBIO TAOJHUI] ¥ JWarpaMM; HCCJICI0BaTh CTATUCTHYCCKUC
TaHHBIC, B TOM YHCIIE C IPUMEHEHHEM TPadUUeCcKUX METOJIOB U
DIICKTPOHHBIX CPE/ICTB;

- YyMEThb CBOOOJHO OIEPUPOBATh TOHATUSMH: JIBUKEHUE,
MapajulelIbHBI  TIEPeHOC, CHMMETpHs Ha IUIOCKOCTH H B
MMPOCTPAHCTBE, MTOBOPOT, MpeoOpazoBaHUe MOJ00US, TOI0OHBIE
(Urypsl; yMeTh paclo3HaBaTh paBHbIC U MONOOHBIE (UTYPHI, B
TOM 4YHUCJI€ B IPUPOAE, UCKYCCTBE, AapXUTEKType; YMETh
MCIIONIb30BaTh ~ I'€OMETPHYECKHE  OTHOIICHMS,  HaXOJIUTH
reoMeTpryYecKre BEeTMUMHBI (JJTMHA, YTOJ, TUIOLIa b, 00BEeM) MPH
[pEIIeHNH 33/1a4 U3 JIPYTHX YYeOHBIX MPEAMETOB U U3 peaslbHOU
PKU3HU

- YMEThb OIIEpPUPOBATH MOHSATUSMH: MHOTOTPAHHHK, CEUCHHE
MHOTOTpaHHUKa, KyO, HapajuleNienune], Npu3Ma, MUpamMuia,
(urypa 1 moBepxHOCTh BpallleHUs1, IUINHJIP, KOHYC, ap, cdepa,
ceyeHns1 (Urypbl BpAIeHUs, IIOCKOCTh, Kacaromasics chepsl,
[IMJIMHAPA, KOHYCA, IUIOMA(b TIOBEPXHOCTH TUPAMUJIBI, TIPH3MBIL,|
KOHyca, IHMJIMHJIpa, IUomaab  cdepsl, o00beM  KyOa,
MPSMOYTOJILHOTO — TapajuleNienune/ia, MUPaMHJIbI,  TPU3MBI,
[IJIMHAPA, KOHYCa, IIapa; yMeHHue N300pakaTb MHOTOTPaHHHKY]
1 IMOBCPXHOCTU BpallCHUA, UX CCUYCHUA OT PYKHU, C IIOMOIIBIO
UEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMETH
[pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATD
NpaBHJIbHBIC MHOTOTDAHHHKY;

- YMETh BRIOUPATh TOIXO SN H3YUYEHHBIH METO ISl PEIICHMS]
3ajjayd,  paclo3HaBaTh  MaTeMaThyecKue (baxTe 7l
MaTeMaTHYeCKHe MOJEIM B TNPUPOJIHBIX M  OOIIECTBEHHBIX|




SIBICHUSIX, B HCKYCCTBE; YyMEHHE TPHUBOJIUTH IPUMEpPHI
MaTeMaTUYeCKUX  OTKPBITMM  POCCHUHCKOM W MHpPOBOH
MaTeMaTHYECKON HayKH.

- YMEThb ONEpUPOBaTh MOHATHAMU: MNPAMOYTOJIbHAs CHCTEMQ
KOOpIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJsipHOE TIPOM3BEACHHE, Yroll MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, IPOM3BEJCHHE BEKTOpPa Ha YMCIIO; HAXOIUTh C
[MOMOIIBIO N3YyYEHHBIX (YOPMYI KOOPAMHATHI CEPEANHBI OTPE3Ka,
[pAaCCTOSTHHE MEXIY IBYMs TOUKaMH;

- YMETb ONEPHUPOBATH MOHATHUAMHU: TOUKA, MpsAMas, IIOCKOCTb,
[IPOCTPAHCTBO, JBYTPAHHBIM YIoJI, CKPEIIHUBAIOIIMECS IPSIMBIE,
MapauIeTbHOCTh U TIEPIICHANKYIISIPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJI MEXKTY TIPSIMBIMU, YTOJI MEXKIY MPSIMOU U TTOCKOCTBIO, YTOII
MEX/y IUIOCKOCTSMH, PAacCTOSIHME OT TOYKH JO IIJIOCKOCTH,
[pacCCTOSTHUE MEXTY MPSMBIMH, PACCTOSTHIE MEXKY IJIOCKOCTSIMHU;
YMEHHE HCITOJIb30BaTh MPH PEIICHNH 33a7a4 U3ydeHHbIe (HaKThl U
TCOPEMBI TNIAHUMCETPHUU, YMCHUEC OLICHUBATL Pa3MCPhI O6’bCKTOB
OKpY’KaroIllero MUpa;

-  YMETh MOJISIMPOBATh pealbHBIE CHUTyalldd Ha S3bIKE
MAaTCMATHUKH,; COCTABJIATH BBIPpAXKCHUA, YPaBHCHUA, HEPABCHCTBA
1 UX CHUCTEMBI IO yCJIOBHIO 33/1a4H, WCCIIEN0BATh MOCTPOECHHBIE
MOJIEIH c HCTIOJTb30BaHUEM amnmapara anreopsl,
MHTEPIIPETHPOBATH MOJTyYeHHBIN pe3yIbTar; CTPOUTH
MaTeMaTHYECKUE MOJEIH C MTOMOIIbI0 T€OMETPHUUECKUX MOHITHH
1 BCJIMYUH, pCUIATh CBA3AHHBLIC C HUMHU IPAKTUYCCKUC 3adavdu,
COCTaBIISITh BEPOSATHOCTHYID MOJEIh W HMHTEPIPETHPOBATH
[OJy4YEeHHBIM  pe3yJbTaT; pelmarh MNPUKIAJHbIE  3ajJlauu
CpeJICTBaMU MaTeMaTUYECKOT0 aHAIN3a, B TOM YHCJIE COIIHATbHO-
PKOHOMHUYECKOTO U (PH3UIECKOTO XapaKTepa;




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA3OBATEJBbHON YUEBHOM

JUCIHUIITIUHBI
2.1. O0beM 0611e00pa3oBaTeIbHON Y1eOHOM TUCHUIINHBI U BBl Y4eOHOH

DA0OTHI

Buj yueOHoii padoThl

O0BbeM yacoB

O0bem 00pa3oBaTeJIbHOM NPOrPaAMMBbI M CHUIIJIMHBI

280

caMoCTOsITeNIbHas paboTa (€CIM MPETYyCMOTPEHO)

cemMecTpax

BO B3aMMOJICHCTBUH C MPEIoaBaTeIeM 280
OCHOBHOe cO/Iep;KaHue:

TEOpPETUYECKOe 00yUeHne 150
MPaKTUYECKHE 3aHSATHUS . 44
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUE (COIepKAHNe

NPHUKJIATHOT0 MOYJIsA):

TEOPETHUECKOE 00yUeHHe 56
IPAKTUYECKHE 3aHSTHS 16
KOHCYJIbTaINH 2
IIpomexyTouHas arrecTanus npopoautcs B popme 3x3ameHoB B | u |1 12




2.2. TemaTnueckuii IVIaH M coiepkaHue 001meo0pa3oBaTeJbHOH YUeOHOH 1M CUMIIJIMHBI

HaumenoBanue Coaepxanue yuyeOHOro marepuana u GopmMbl OpraHu3anuu ®opmupye
pa3aesioB U TeM AeSITeJIbHOCTH 00yYAIOIINXCS O0beM MBbIe
4yacos KOMIIETEHI]
UM
1 2 3
IIpodeccrnoHabHO-OPUEHTHPOBAHHOE COJlepKaHNe (COePKaHUe MPUKJIATHOT0 MOIYJIs1)
Pasznen 1. YpaBHeHusi 1 HEPAaBEeHCTBA
Tema 1.1 Beenenue B Coneprxanue yueOHOro MaTepuasa IK 2.1.
JUCLUILINHY 1. MaTemaTuka B HayKe, TEXHUKE OK'1
2.MareMaTHKa B 5KOHOMHUKE, HH)OPMAITMOHHBIX TEXHOJIOTHSIX 2 OK6
3.MaTtemaTuka B IPaKTHYECKOM JEATEIBHOCTH
4. lenn u 3a1aun U3y4eHUs] MaTEMAaTUKH IIPH 0cBoeHMHU crienuanbHocteit CI1O0
OcHOBHOe co/Iep:KaHue
Tema 1.2 Apudmernueckue | Comepxanue yaueOHOro Marepuana OK 3
JEeNCTBUS C 1.Crio>xeHue, BBIYUTaHUE, YMHOXKEHHE U JeJICHUE IeHCTBUTENbHBIX YUCEIl OK 4
JEUCTBUTEIILHBIMH 2. CrnoxkeHue, BBIYUTaHHe, YMHOXKEHHE U JieIieHne 0OOBIKHOBEHHBIX JIpo0eit 2
YHCIIaMH, OOBIKHOBEHHBIMU 3. CiioxeHue, BRIUMTaHUE, YMHOKEHUE U JICTICHUE IECATHYHBIX Ipo0eit
U JIECSITUYHBIMU JIpOOSIMU
Tewma 1.3 IIpeoOpazoBanue Copepkanne y4eOHOro MaTepuana OK'5
anreOpanyeckux BeIpakeHHH | 1.BbiBos pOpMYIT COKPAIIEHHOTO YMHOKEHHS OK 2
2. IIpeoOpa3oBaHre YHCIOBBIX BBIPAXKEHUN ¢ IPUMEHEHUEM (POPMYJT COKPALLIEHHOTO 2
YMHOXEHUS
3. IIpeobpazoBanue OYKBEHHBIX BHIPAKEHUI C IPUMEHEHUEM (DOPMYJI COKPAILEHHOTO
YMHOXEHUS
Tema 1.4 JIuneiinbie CopepxaHue yueOHOro Marepuaia OK 2
yYpaBHEHUs, IUHENHASA 1. Pemienue nMHEHHBIX ypaBHEHHH. V3ydeHne CBONCTB M MOCTpOeHHE IpadrKa JTUHEHHOM OK35
byaKms, e€ rpaduk byHKIUA 2
2. OcHOBHbIE MpUEMBl pEUICHHs JMHEWHBIX YpaBHEHUU (pa3joXKeHHe Ha MHOXKHUTEIH,
MOJICTAHOBKA, rpa)uuecKuil METo)
3. PaBHOCWJIBHOCTH ypaBHEHUI
Tema 1.5 JIuneiinsie Copepxanue yueOHOro Marepuana ) OK 5

HEPABCHCTBA U UX CUCTEMBI

1. PenieHne nuHENHBIX HEPABEHCTB




2. PaBHOCMJIBHOCTh HEPABEHCTB, CUCTEM

3. OcHOBHBIE IPHUEMBI PEILIEHUS JUHEHHBIX HEPABEHCTB (Pa3/ioKeHUe Ha MHOXKHTEINH,
rpadudeckuil Meton). MeTo HHTEPBaIOB

TeMarnka NpakTUYECKUX 3aHATUN

[IpakTnueckoe 3anarue 1: «PenieHne TMHENHBIX YpaBHEHUN U HEPABEHCTBY

Temal.6 Cucremsl Copneprxanue yueOHOTro MaTepuaa OK3
JIMHCHHBIX HEPABCHCTB 1.Penienye cHCTEM JIMHEHHBIX ypaBHEHHU OK'5
2.OCHOBHBIE MTPUEMBI PELICHUS JIMHEHHBIX HEPABEHCTB (pa3iiosKeHre Ha MHOXKHUTEH,
rpaduueckuit MmeTo). MeTo MHTEpBajIoB
Tema 1.7 Cucremsl | Coneprkanue y4eOHOTO MaTepuaa OK'5
JIMHEWHBIX ypaBHEHUH 1. Pemienue cucreM TUHENHHBIX YPAaBHEHUI BTOPOTO MOPSAKA OK 1
2. MeTo/pl penieHus CHCTEM JTHHEHHBIX ypaBHEHUH (IIOJICTAHOBKA, AJIre0pandecKkoe CI0KEHHE,
rpaduueckuii MeTo, mo popmynam Kpamepa)
[IpakTuueckoe 3andarue 2: «PemieHne ypaBHEHUH, HEPABEHCTB U UX CUCTEM»
Tema 1.8 Hppanuonansusie | Comepxanue yaueOHOro MaTepuana OK5
YpPaBHEHUS 1. TlonsiTue UppanvoHaIbHBIX YPABHEHHI
2. OCHOBHBIE IPUEMBI PEIICHUS UPPAMOHAILHBIX YpaBHEHUI OK 6
OK 1
1.9 UppaunonanbHbie Copepkanne y4eOHOro MaTepuana OK2
HEpPaBEHCTBA 1.IToHsTHE MppALIMOHAIBHBIX HEPABEHCTB
2.OCHOBHBIE MTPUEMBI PELLIEHUS UPPAIIIOHATBHBIX HEPABEHCTB
KonTpoJs no pasaeay 1. [Ipaktuueckoe 3ansatue 3: «PemieHne ypaBHEHUN U HEPABEHCTBY»
OcHoBHOE coaepKaHue
Pa3znen 2. PazBuTHe NOHATHSA 0 YHCIE
Tema 2.1 Henste  u | Conepkanue yueOHOro MaTepuaa OK'1
paniOHAaJIbHBIC YHUCJIa 1. BemmonHeHue apH(bMeTquCKHX JICWCTBUI HAJI LEJIBIMUA U PAllMOHAIIbHBIMU YUCIIAMU OK 3
2. HaxoxeHne npuOImKeHHBIX 3HAYCHUH BETMINH
3. HaxoxaeHue norpeniHocTel BEIYMCICHHHA
Tema 2.2 JleiictBurensHble | CoaepxaHue yueOHOrO MaTepHraa OK 1
qucia 1. IlpencraBienre nepuoanYecKux Ipodeil B Bue 0OBIKHOBEHHBIX Apo0eit OK'5

2. IIpubmkeHHbIC BBIYHCICHUS




Tema 2.3 BrimoaHeHne
apuMeTHIECKUX TCUCTBUN
HaJ NeHCTBUTENbHBIMU
YHCIIaMU

Conepixanue yaeOHOro MaTepraia

1. CpoiicTBa apupMETHICCKUX ACHUCTBUI

2. BrinonHenue apupMeTHYECKUX ACHCTBUIA HAJ JCWCTBUTEILHBIMHU YUCIAMH

IIpodeccrnoHabHO-OPUEHTHPOBAHHOE COJlepKaHNe (COePsKaHUe MPUKJIATHOT0 MOIYJIs1)

Tema 2.4 KommiekcHsie | ComepxaHue yaeOHOro Marepuaa OK'1
qucia 1.TToHsITHE U CBOWCTBA KOMIUIEKCHBIX YKCEI OK3
2.JIeHCTBUS ¢ KOMIIJIEKCHBIMHU YMCIaMHU K 2.1.
Tema 2.5 CopepxaHue yueOHOro Marepuaia MK 2.1.
Tpuronomerpudeckas u 1. Tpuronomerpuueckasi opmMa KOMIUIEKCHBIX YHCEI OK 2
reoMeTpuyeckas popma 2. 'eomerpuyeckast popMa KOMITJICKCHBIX YHCE
KOMILICKCHBIX YHUCCII 3.IlepeBoa u3 o1HOM POPMBI KOMIUIEKCHBIX YUCEI B APYTYIO
KonTtpoas no pasgeny 2. [Ipaktuyeckoe 3anstue 4: Penienue 3ai1a4 Ha TeMy «BpInoTHeHHE TPUOJIMIKEHHBIX BHIYHCICHUN
| IpogeccHonanbHO-OpHEHTHPOBAHHOE COAEpPKAHHeE (COTEP/KANME NPHKIATHOTO MOJYJIsi)
Pa3znen 3. ®yHKuMHU, UX CBOHCTBA U rpaduku
Tema 3.1 ®ynkuuu u ux | ComepxaHue yueOHOro Marepuala OK3
rpaduxu 1.06nacTp onpeneneHnss 1 MHOKECTBO 3HAaUCHUH (PYHKINH, TpaduKu OK 5
2. CnocoObl 3a1aHus pyHKUIUN MK 2.1.
3. Iloctpoenue rpadukoB GyHKIMH, 3aJaHHBIX PA3IMYHBIMU CLIOCOOAMHU
OcHoBHOE coaepKaHue
Tema 3.2 Kanparuunas u Coneprxanue yueOHOro MaTepuaa OK 4
nvHelHas GyHKuun 1.061acTh OnpeieIeHUs B MHOYKECTBO 3HAYEHUH (QYHKIUH, TpaQuKu OK'5
2. Iloctpoenue rpadukoB GpyHKIMN U UX CBOICTBA
IIpogeccuonanbHO-0OpMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPUKJIATHOTO MOLYJIsI)
Tema 3.3 CpoiictBa Qpynkuuii | Conepxanue yueOHOro MaTepuaia OK3
1. MOHOTOHHOCTb ¥ OIPaHHUYEHHOCTH (DYHKITHIA OK 4
2. YeTHOCTb U HEYETHOCTb, IEPUOJUUHOCTD (PYHKIIMHA OK 1
3.IlpomMexxyTKH BO3pacTaHHs U YOBIBAHWsI, HAHOOJIbIIIEEe M HANMEHbIIIEe 3HAYCHHUSI, TOUKH IK 2.1.
JKCTpeMyMa
OcHoBHOe coaep:xaHue
Tema 3.4 Apudmernueckue | Comepkanne yaeOHOTo MaTepuaia OK 3

orepanuu HaJ QYHKIUIMH

1. I[Tpumeps! pyHKIMOHATBHBIX 3aBUCUMOCTEH




2. CnoxHas GyHKIUSA (KOMITO3UIIHS) OK 4
3. [TonsTHE O HEMPEPHIBHOCTH (HYHKIIUH OK5
Tema 3.5 IIpeoOpaszoBanue | ComepxaHue yaeOHOTro MaTepuaa OK 2
rpa¢uKoB 1. BeimonHeHue npeoOpa3zoBanuii rpadukoB (MapajuieabHbIN MTEPEHOC)
2. CuUMMeTpHsi OTHOCUTEIBLHO OCEH KOOPIMHAT U CUMMETPHUSI OTHOCUTENIBHO Havata
KOOpJUHAT
3. Pactspkenne u cxxatue rpaduka BIOIb OCEH KOOPAHMHAT
IIpodeccnonanbHO-OpMEHTHPOBAHHOE COJlep:KaHMe (coiep:KaHMe MPHUKJIAJTHOTI0 MOYJIsl)
Tema 3.6 Ooparnbie | Cogeprkanue yaeOHOro Marepuana MK 2.1.
byHKIIIN 1.06nacte onpezeneHus U 001acTh 3HaYeHU 00paTHOM QyHKIIUK OK3
2. I'pacpuk obparnoii pyakimn. CHMMETPHSI OTHOCHTEIBHO MPSIMOH Y = X OK'5
KonTpous no pazaeny 3. [Ipaktuueckoe 3anarue 5: «lccrnenoBanue cBONCTB (HyHKITHIN
| OcHoBHoOe coJepKaHue
Pasznen 4. Kopuu, crenenu u jorapumsi
Tema 4.1 Kopuu u crenenn | ConeprxaHue yueOHOro Matepuaia OK 3
1. KopHu HaTypaJbHOH CTENEHU U3 YMCciia U UX CBOWCTBA OK 4
2. CteneHu ¢ 1eCTBUTENIbHBIMU MOKA3aTENSIMU
3. CBoOIiCTBa CTEIIEHN C NENCTBUTEIHHBIM II0OKA3aTEIEM
Tema 4.2 Crenenu ¢
CopepxaHue yueOHOTro MaTepuala
palOHaIbHBIMU OK 4
nokasaresimMu, ux csoiictea | | IIoHATHE cTeneHM ¢ paliMOHAILHBIM IIOKA3aTENEM
2. CBoOJiCcTBa CTENEHU C PALIMOHAIBHBIM [10KA3aTEIEM
[TpakTueckoe 3ansaTue 6: «CTeneHs u ee CBOMCTBa»
IIpogeccuonanbHO-0OpMEeHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue MPUKJIATHOTO MOLYJIsl)
Tema 4.3 Crenennas | ConeprkaHue yueOHOro MaTepuaa OK 3
byHKIMA 1. Uccnenosanue GyHKIHHU OK 4
2. IlocTpoenue u ureHue rpadukoB GyHKINH OK 5
3. CBoiicTBa cTeneHHON QYHKIUN MK 2.1.
Tema 4.4 TlokazatensHas | ConepxaHue yueOHOrO MaTepHuaa OK 3

byHKIIUS

1. UccnenoBanue GyHKIUU




2. [Toctpoenue u uteHue rpa@uKoB GyHKIHIMA OK 4
3. CBoiicTBa moka3areiabHON (HYHKIIUU OK'5
[IpakTuueckoe 3anstue 7: «IlokazarenbHas v CTEIEHHAS (QYHKIIUN 2 MK 2.1.
OcHoOBHOe cogepKaHue
Tema 4.5 IlokazarensHbie | Conepkanue yaeOHOro MaTepuaia OK 4
yYpaBHEHUA 1. OcHOBHBIE NIpUEMBI PELLICHUS] YPaBHEHUN 5
2. OCHOBHBIE IPHEMBI PEIICHNUS] HEPABEHCTB
3. Ucnonp3oBanue CBOMCTB U rpaduKoB GYHKIIUN IS pEIICHUs] YpaBHECHUN U HEPABEHCTB
Tewma 4.6 [loka3zarenbHble Coneprxkanue yueOHOro MaTepuana OK 4
HEPaBEHCTBA 1. OCHOBHBIE PUEMBI PEIICHHS HEPABEHCTB 2 OK'5
2. Vlcrionb30BaHKe CBOMCTB M rpauKoB (GYHKUUH JUIsl peLICHUs] HEPABEHCTB
Tema 4.7 IlokazarenbHble CopepxaHue yueOHOro Marepuasna OK'1
YPaBHEHHUs U HEPABEHCTBA 1. OcHoBHBIE IPHEMBI PELLICHNS] YPAaBHEHUN U HEPABEHCTB 2 OK 2
2. Vlcrionb30BaHue CBOMCTB M rpauKoB GYHKUUH [T pelICHUs] HEPaBEHCTB
Tewma 4.8 Cucremsl Copepxanue yueOHOro MaTepuana OK 3
TIOKa3aTebHbIX ypaBHCHHH | 1. Penienne cucteM ypaBHEHHI 2 OK 4
2. MeTo/bl peneHns CUCTEM
Tema 4.9 Cucremsl ConeprkaHue yueOHOro MaTepuaia OK 2
IIOKa3aTeNbHbIX HEpaBeHCTB | 1. Pemenue cucreM HEpaBeHCTB 2
2. MeToapl peleHus: CUCTEM OK 3
[TpakTuyeckoe 3anstue 8: «PeleHne noka3aTelbHbIX YPaBHEHUH, HEPABEHCTB U UX CUCTEM) 2
Tewma 4.10 Jlorapudm uyucna. | Cogepsxkanue yaeOHOro MaTepuaia OK 4
CsoiictBa norapudmon 1. OcHoBHOE NOorapu(pMUIECKOE TOKAECTBO 2 OK 3
2. CpoiicTBa JjorapumMon
3. IlpeoGpazoBanue J0rapupMHUUECKUX BIpRKEHUI
Tema 4.11 IlpaBuna Coneprxanue yueOHOro MaTepuaa OK 2
JelcTBUH ¢ orapudmamu 1. TIpaBuiia A€WCTBHH ¢ Jorapupmamu 2 OK 4
2. IIpeobpa3zoBanue norapuMUUECKUX BhIpAKEHUN
Tema 4.12 JlecaTnuHbiil u Copepxanue yueOHOro Marepuana OK 2
HaTypaJbHBIHA JTOrapupMsl 1. JlecsaTu4nble U HaTypaibHbIE JOrapupMbl 2 OK1
2.IlpumeHeHue CBOMCTB JIorapu(MOB JIJIsl peLICHHs] BBIpAXKEHUH C JIorapupmamu




Tema 4.13 Ilepexon k Coneprkanue ydeOHOro MaTeprasa OK'1
HOBOMY OCHOBaHUIO 1. Ilepexon k HOBoMYy ocHOBaHUI0. Popmyna nepexoaa OK 1
noraprupma 2.IIpeoOpazoBanue orapuMUYECKUX BBIPOKCHHUI
[Ipaktuueckoe 3anstue 9: «Jlorapudm u ero cBONCTBa»
IIpogeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue MPUKJIATHOTO MOLYJIsI)
Tema 4.14 Coneprkanue y4eOHOro MaTeprasa OK 7
Jlorapupmuueckas Gpynkuus | 1. MccnenoBanue GpyHKIUH OK 2
2. IlocTpoenue u yrenue rpaukoB GyHKIUH NK2.1.
3. CBoiicTBa jorapumMuyeckoit GyHKIuu
OcHOBHOe co/iep:KaHue
Tema 4.15 Coneprxkanue y4eOHOro Marepuana OK 3
Jlorapudmuueckue 1. Penrenue npocTeimmx 1orapuMUIECKUX ypaBHEHHIA OK 4
YpaBHEHUA 2.Pemienue MeTo10M NOTEHLUMPOBAHUS JOTapu(PMUUECKUX YPABHEHUN OK'5
3. Pemenne meronom norapudmMupoBanus J0orapuGMUUECKUX YPaBHEHUI.
4. Ucnosnb3oBaHKe CBOMCTB U rpaUKOB (PYHKIMH I pellIEHUs] ypaBHEHUN
Tema 4.16 Cogepxanue yueOHOTo MaTepuala OK4
Jlorapupmuyeckne 1. OcHOBHBbIE IPUEMBI PEILICHUSI HEPABEHCTB OK 5
HEPaBCHCTBA 2. Wcrionb30BaHue CBOWCTB M TpaUKOB (DYHKIMI /IS PEIIEHHs HEPABEHCTB
Tema 4.17 Coneprkanue y4eOHOro MaTepuana OK 3
Jlorapu¢pmuyeckne 1.OCHOBHBIE IPUEMBI PELICHHUS JOTapU(PMUUECKUX YPABHEHUHN OK4
YPpaBHCHH:A 1 HCPaBCHCTBA 2.OCHOBHBIE TPUEMBI PELICHUS] HEPABEHCTB OK'5
1.Pemenue cucrem sorapupMuyecKux ypaBHEHUN
2.MeTozbl pelieHns CUCTEM
[Tpaktuyeckoe 3anstue 10: «Pemenue gsorapuMuUUecKuxX ypaBHEHUN, HEPABEHCTB M UX CUCTEM»
IIpome:xyTouHasi aTTecTALMA IPOBOAUTCH B (popme 3K3aMeHa
\ IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKJIAJTHOTI0 MOLYJIsI)
Pasznen S. OCHOBBI TPUTOHOMETPHUH
Tema 5.1 Pammannas wmepa | Comeprkanue yaeOHOTO MaTepuaia MK 2.1.

yria

1. Tlonatue paguaHHON MepHI yria

2. CBs13b I'palyCHOI MepHI C paluaHHOM




3. M306paxeHue yrioB BpalleHHs] HA OKPY)KHOCTH

Tema 5.2 Cunyc, xocunyc | ComepxaHue yaeOHOro Marepuaa OK 2
qyycia 1. ®opmyaupoBaHHUE ONPEACICHHH TPUTOHOMETPUICCKUX (DYHKIIMI YMCIIOBOTO apryMeHTa OK4
(byHKIMK CHHYCA M KOCHHYCA YHCIIA) K 2.1.
2. 3HaKu TPUTOHOMETPUYECKUX (PYHKIMI YMCIOBOTO apryMeHTa
3. 3aBUCUMOCTb MEX1Y (QYHKIIUSMH OJHOTO apryMeHTa
Tema 5.3 Tanreunc u Copneprkanue y4eOHOro Marepuasa OK 2
KOTAHI'€HC YUCIIa 1. ®opmynupoBaHHe ONpeeNeHu TPUTOHOMETPUUECKUX (DYHKIIMH YHCIOBOrO apryMeHTa OK 4
(pyHKIIMM TaHTEeHCA W KOTAHTEHCa YKCclia)
2. 3HaKu TPUTOHOMETPUYECKUX (PYHKIMI YMCIOBOTO apryMeHTa
3. 3aBUCUMOCTBh MEXIY (QYHKIIUSMH OJHOTO apryMeHTa
ITpaktuyeckoe 3anstue 11: «Pangunannas Mepa yria. CHHYC, KOCUHYC, TAHT'€HC U KOTAHI'€HC yIJlay
OcHoBHoOe coaepkaHue
Tewma 5.4 OcHOBHBIE CopepxaHue yaueOHOro Marepuana OK 3
TPUTOHOMETPUYECKHUE 1 OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
TOXACCTBA 2 CBs13b MEXKAY CUHYCOM M KOCHHYCOM OJIHOTO YIJIa
Tema 5.5 ®opmynsl | Conepikanue yueOHOTO MaTepuaia OK 3
IpUBEICHUS 1. U3yuenue ¢popmys npuBeIeHUS OK 4
2. IIpeoOpazoBaHye TPUTOHOMETPUYECKHUX BBIPAKEHHH 10 (hOpMysIaM MPHUBEICHHS
[Tpaktuyeckoe 3anstue 12: «IIpeoGpa3oBanue TPUrOHOMETPUUECKUX BBIPAKEHUI 110 GOpMysiaM MPUBEACHUS
Tewma 5.6 Pemenue Coneprkanue y4eOHOro MaTepuana OK 4
TPUTOHOMETPUYECKHX 1. Perienne ypaBHEHuU, HCTIONB3Ys GOPMYIIbI IPUBEIEHUS OK'5
YPaBHCHHH 2. Mcnionb30BaHuE CBOMCTB YpaBHEHUMN
Tewma 5.7 @opMyiibl CUHYC Coneprxanue yueOHOro MaTepuaa OK 2
CYMMBI, CHHYC Pa3HOCTH 1. U3ydenue popMyI CI0KEHUS U BBIYMTAHUS CUHYCa U KOCHHYCa
ABYX YIJIOB, KOCHHYCa 2. IIpeoOpazoBaHye TPUTOHOMETPUUYECKHIX BBIPAKEHHH 10 (hOpMysIaM CIO0KESHHUS
CYMMBI, KOCHHYC Pa3HOCTH | 3, Perrenne ypaBHEHUH, HCTIONB3YsT (POPMYJIBI CIIOKEHHUS
Tema 5.8 ®opmynsl TanreHc | CopeprkaHne yaeOHOTO MaTepuaia
CYMMBI, TAHTEHC PA3HOCTH 1. Usyuenne popMys CIOKEHHS ¥ BEIYMTAHMS TAHTEHCA U KOTAHTEHCA OK3
JIBYX yTJIOB, KOTaHT€HCa OK 5

CYMMBI, KOTAHI'CHC pa3HOCTHU

2. IIpeoOpazoBaHye TPUTOHOMETPUUYECKHX BBIpaXKEHHH 10 (hopMysiaM CI0KEHUs

3. Pemienue ypaBHeHUH, UCTIONB3Ys (OPMYIIBI CIOKEHUS




|

[TpakTrueckoe 3ausitue 13: «YopoluieHue BoIpaKeHU Mpy MOMOIIH (GOPMYIT CyMMBI U pa3HOCTH

Tema 5.9 ®opmybl Copepxanue yaeOHOTO MaTepuaa OK'1
JBOMHOTI'O apryMeHTa 1. 3yuenue ¢popmyi1 ABOIHOTO aprymMeHTa OK'1
2. IlpeoOpa3zoBaHyie TPUTOHOMETPUYECKUX BhIpaKEHHUH 110 (hopMysiaM JBOMHOIO apryMeHTa
3. Pemienue ypaBHeHHMIA, UCTIONB3Ys (POPMYIIBI JBOMHOTO apryMeHTa
Tema 5.10 ®opmyibl Coneprkanue ydeOHOro MaTeprasa OK 3
IIOJIOBUHHOI'O apryMeHTa 1. 3yuenue ¢popMyi HOJOBUHHOTO yria OK'5
2. IIpeoOpazoBaHme TPUTOHOMETPUYECKUX BBIPAKEHH 10 (hOpMyIaM MOJIOBHHHOTO
apryMeHTa
3. Pemienune ypaBHeHHIA, HCTIONB3Ys (POPMYIIBI TOJIOBUHHOTO apTyMEHTa
Tema 5.11 IlpeobpazoBanue | ComepxaHue yueOHOToO MaTepuana OK 3
IPOCTEUTIIINX 1. IIpeobpazoBaHrEe CyMMBI TPUTOHOMETPUYECKUX (PYHKLUI B IPOU3BECHHE
TPUTOHOMETPUICCKUX 2. IIpeoOpazoBaHue MPOU3BEICHUS TPUTOHOMETPUIECKUX (PYHKITUI B CyMMY
BBIPKEHHH 3. BolpaxkeHue TpUroHOMeTpUYecKuX (QYHKIUI Yepe3 TAaHTCHC TIOJIOBUHHOTO apryMeHTa
[Tpaktuueckoe 3anstue 14: «Ipeobpa3oBanue TPUrOHOMETPUUYECKUX BBIPAYKEHHI)
IIpodeccnonanbHO-0OpHEHTHPOBAHHOE CO/lep:KaHMe (CoiepKaHNe MPUKJIATHOTO MOAYJIs)
Tewma 5.12 CpoticTBa u Coneprkanue y4eOHOro MaTepuana OK 2
rpaduku cunyca, kocunyca | 1. [Toctpoenue rpaKoB M H3ydEHHE CBOMCTB CHHYCA, KOCHHYCA OK3
2. IIpeobpazoBanus rpaduka GyHKIUU NK 2.1.
3. l'apmonmueckue koneOaHus
Tewma 5.13 CpoiicTBa u Coneprkanue y4eOHOro MaTepuana OK 3
rpaQuKy TaHI€HCa U 1. TToctpoenue rpaukoB 1 U3yueHHE CBOMCTB TaHT€HCA U KOTAaHT€HCa OK'5
KOTaHI'CHCA 2. IIpeoOpazoBanwus rpaduka GyHKIUU
OcHoBHoOe coaepkaHue
Tema 5.14 Ilpocreiimue Copneprxanue yueOHOro MaTepuaa OK3
TPUTOHOMETPUYECKHE 1. Pemenne npocTelnx TPUTOHOMETPUYECKUX YPaBHEHNU OK 4
YDPaBHCHHUA 2.Ilpumenenue Gpopmy: s pelieHHs] TPUTOHOMETPUUECKUX ypaBHEHUI
Tema 5.15 Ilpocreiimue Coneprxanue yueOHOro MaTepuaa OK 4
TPUTOHOMETPUYIECKHE |.Pemenrie nmpocTeNIIMX TPUTOHOMETPUYECKUX HEPABEHCTB OK'5
HCPAaBCHCTBA 2 ITpumenenue ¢hopmyi JUIsl pellieHUs] TPUTOHOMETPUYECKHX HEPaBEHCTB
Coneprkanne y4eOHOT0o MaTepuana OK 5




Tema 5.16 O6patHbie 1. O6parHble TpUroHOMETpHUECKUEe GYHKIIUU: apKCHHYC, aPKKOCHHYC, apKTaHT€HC OK 7
TPUTOHOMETPUIECKHE 2. O6paTHbIe TpUrOHOMETpUYeCKre QYHKIINH, UX CBOWCTBA U rpaduKu OK 2
byHKIUA
KonTpous no pasaeay S. [Ipaktuueckoe 3anarue 15: Pemenue npoctelmx TpPUroOHOMETPUYECKUX YPAaBHEHU
\ OcHOBHOe co/Iep:KaHue
Pa3nes 6. TpuronoMerpuyecKue ypaBHeHHs1, HePABEHCTBA M MX CHCTEMbI
Tema 6.1 Copneprkanue y4eOHOro MaTtepuasa OK 3
Tpuronomerpuyeckue 1. YpaBHeHuUs, TPUBOJUMBIE K KBaJAPATHBIM OK'5
YPpaBHEHHUS 2. YpaBHEHHUS, pelIaeMble METOIOM Pa3I0KEeHUsl HA MHOKUTEIN
Tema 6.2 OgHopoIHbBIE CopepxaHue yaueOHOro Marepuana OK 3
TPUTOHOMETPUUECKUE 1. OgHOpOIHBIE TPUTOHOMETPUYECKUE YpaBHEHUS 1 opsiaka
YpaBHCHUA 2. OgHOPOJHBIE TPUTOHOMETPUYECKUE YPaBHEHHS 2 TIOPSAKA
Tema 6.3 Coneprkanue y4eOHOro Matepuana
Tpuronomerpuyeckue 1. Pemenye TPUrOHOMETPHYECKHMX HEPABEHCTB 10 rpadukaM GyHKImi OK 3
HEPaBCHCTBA 2. PenieHre TPUrOHOMETPUYECKUX HEPABEHCTB IO €IMHUYHON OKPYKHOCTH OK'5
Kontpous mo pasaneay 6. IIpaktuueckoe 3ansitue 16: PenieHre TpUroHOMETPUYECKUX YPAaBHEHUM, HEPABEHCTB U UX CUCTEM
| OcHoBHOE coaepKaHue

Paspnen 7. KoopauHaThl H BEKTOPbI
Tema 7.1 IIpsimoyronbHast ConeprkaHue yueOHOro MaTepuaia OK 2
cUcTEeMa KOOPJIMHAT B 1. JlekapToBa cucteMa KOOPAMHAT B IPOCTPAHCTBE OK 5
MIPOCTPAHCTBE 2. YpaBHEHHE OKPYXHOCTH, C(epbl, IIIOCKOCTH

3. PaccTosiHre Mex 1y TOUKaMu

4. Ilpocreiinue 3a1a4i B KOOpAWHATaX

IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJIeP:KaHue (coepKaHue MPUKJIATHOTO MOIYJIs1)
Tema 7.2 BexTopsl. Cogepkanne ydeOHOro MaTepuana OK 3
JleiicTBHsI ¢ BEKTOpaMH 1. O3HakoMIIEHHE C TOHATHEM BeKTOpa. M3yueHue npaBui JeHCTBUS C BEKTOpaMHU OK 5

2. I3yuenne IIpaBui I€HCTBHS C BEKTOPAMH, 3aJaHHBIMU KOOPIHHATAMU HK2.1.
Tema 7.3 CkansipHoe Coneprkanne y4eOHOT0o MaTeprana OK 3

IIK 2.1.

MMPOU3BCACHUC BECKTOPOB

1. I/IBYLICHI/IC CKaJIApHOTO IMMPOU3BCACHUA BEKTOPOB

2. Ucnonp3oBanue CKaJIAPpHOT'O MPOU3BCACHHW A BEKTOPOB IIPU PCUHICHUU 3a1aY

Coneprkanne y4eOHOT0 MaTepuana




Tema 7.4 KoopanHaTHbIN 1. I[TpumeHeHrne KOOPAMHATHOT'O METO/a MPU PEIICHUH MPHUKIAIHBIX 33129 OK 4
METOJ 2. IIpumMeHeHne KOOpAMHATHOIO METO/1a IIPU J10Ka3aTeNIbCTBE TEOPEM CTEPEOMETPUU OK'5
Kontpoan no paszeny 7. [lpaktuueckoe 3anstue 17: «Penrenne 3a1a4 Ha KOOPAMHATHI H BEKTOPBD 1K 2.1.
\ IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHNe (CONepPKAaHUe MPUKJIATHOTO MOIYJIs1)
Pa3nea 8. IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
Tema 8.1 B3aunmuoe | Conepxanue yueOHOTO MaTepHaia OK 4
pacnonoxenue npsAMbIX B | 1. IIpyu3Haky B3aMMHOIO pacnoJiOKEHUs IPSIMbIX OK 5
IIPOCTPAHCTBE 2. YToJ1 MeX 1y IPSIMBIMU [IK 2.1.
3. OnpeneneHne CKpEeIMBAOIINXCS MPSIMBIX
Tema 8.2 IlapamnensHocts | Comepskanue yaueOHOro Marepuaia OK 4
IPSIMOM U TNIOCKOCTH 1. ®opmynupoBKa U IPUBEACHUE JOKA3aTEIbCTBA IPU3HAKA APAIJIEIBHOCTU MPSIMOU U OK 5
IIJIOCKOCTH [IK 2.1.
2. Teopembl 0 B3aHMHOM PACHOJIOKEHUU IPSAMOM U MIIOCKOCTH
3. IIlpuMeHeHne pu3HaKa U CBOMCTB NapaJlIeIbHOCTH MPSIMBIX U TUIOCKOCTEH MPH PELICHUN
3aja4
Tema 8.3 Coneprxkanue y4eOHOro MaTepuana OK 3
llepneHANKyYISIPHOCTD 1. ®opmynupoBKa U IPUBEACHUE A0KA3ATEIbCTBA IPU3HAKA MEPIEHANKYIAPHOCTH IPSIMON U OK'5
MPSMOU U TNIOCKOCTH IJIOCKOCTH IIK 2.1.
2. IlpumMeHeHne NPU3HAKOB U CBOMCTB MEPHEHIUKYIIPHOCTH IPSIMON U IIIOCKOCTU MIPU
pelIeHnH 3a1a4
Tema 8.4 Ilepnenauxynsap u | Conepxanue yueOHOro MaTepuasia OK 5
HaKJIOHHAaA K IIJIOCKOCTHU 1. Yron MEXIY pr[MOfI U IUIOCKOCTBIO IIK 2.1.
2. Teopema 0 Tpex NeprneHAuKYIsIpax
3. M300paxxeHne Ha 4yepTekax U KOHCTPYMPOBAHUE HA MOJIEIISAX YTII0OB MEXTy IPSIMOM 1
MJIOCKOCTBIO
Tema 8.5 B3aumnoe Copneprxanue yueOHOro MaTepuasa
pacrionioxenune miockocrerd | 1. [pusHaku u CBONWCTBA MapalICNIbHBIX IIIOCKOCTEH OK 4
2. Ilpu3Haky ¥ CBOICTBA EPIICHANKYIISPHBIX TUIOCKOCTEH OK'5
[IpakTnueckoe 3anarue 18: «Pemenue 3a1a4 Ha NEpIEHAUKYIIPHOCTD TNIOCKOCTEN» MK 2.1.
OcHOBHOeE cogepKaHue
Copneprxanue yueOHOro MaTepuaa OK 2




Tema 8.6 PaccTossaue ot 1. Paccrosinue Mexay IiI0CKOCTIMU OK 5

TOYKHM 10 IUIOCKOCTH, OT 2. PaccrosiHne MeXTy CKpPEIIMBAIOIIUMHUCS MPSIMBIMU

NPAMOH JIO TLIOCKOCTH 3. Paccrosiare Mexy IpOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE

Tema 8.7 'eomerpuyeckue Cogepxanue yaeOHOTO MaTepuaa

npeoOpa3oBaHus 1. ITapasnensHOE MPOEKTUPOBAHKE U €ET0 CBOMCTBA OK 3

HIPOCTPpaHCTBA 2. Teopema 0 mIOIIaIM OPTOrOHATIBHON MPOEKIIUK MHOTOYTOJIbHUKA OK'5
3. B3anMHoe pacnoioxeHne NpoCTPaHCTBEHHBIX (HUTYP

KonTpous no pasaeay 8. [Ipaktuueckoe 3anarue 19: HaxoxxaeHue pacCTOSHUM OT TOUKH JI0 IJIOCKOCTH, OT IPSIMOM 10

IUIOCKOCTH, MEXAY CKPEIMBAIOIMMUCS IPSIMbIMU
IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (Coep:KaHNe IPHKJIAJTHOTI0 MOLYJIsI)

Pa3nes 9. MHOrorpaHHUKH U KpYyIJible TeJia

Tema 9.1 MHororpaHHUKU CopepxaHue yaeOHOro Marepuana OK 4
1. PaznuuHble BUJIbl MHOTOIPaHHUKOB. BepinHel, pedpa, rpaHu MHOTOTpaHHUKA OK 5
2. Pa3BepTKa MHOTOrpaHHHMKA IK 2.1.
3. MHororpanssie yribl. Beimykisie MHOrorpanaukn. Teopema Ditnepa

OcHoOBHOe coJepkaHue

Tema 9.2 [Tpuzma Coneprxkanue y4eOHOro Matepuana OK 2
1. Tlpsimasi ¥ HaKJIOHHAsI TPU3Ma OK 4
2. IlpaBunbHas mpu3mMa OK'5
3. [Tnomane MOBEPXHOCTH U OOBEM MPU3MBI
4. CUMMETpHUH B IpU3MeE

[TpakTueckoe 3ansaTue 20: «BpluncieHue 3JeMEHTOB PSMON IPU3MBD)

Tema 9.3 [Napamnenenunen. | Conepxanue yueOHOro MaTepuaia OK 2

Ky6 1.OnemMeHTHI B napajuienenumnese u Kkyoe
2. CumMmeTpuH B Ky0Oe U B apajuiesenurnee
3. Ilomaap MoBepXHOCTH M 00BEM Mapasuiesenumneaa u Kyoa

Tema 9.4 ITupamuna Coneprxanue yueOHOro MaTepuaa OK 4
1. Onucanue u XxapakTepucThKa nupaMu sl [IpasuinbHas mupamua. Terpasap OK'5
2. CumMMeTpHH B IMpaMHUJIE
3. Ilnouraib MOBEPXHOCTU M 0OBEM MUPAMUIIBI

Tema 9.5 Yceuennas Copnepkanne ydeOHOro MaTeprana OK 4

nUpaMua 1. Onucanue U XxapakTepUCTUKA YCEUEHHON MMpaMuUbl OK'5




2. N300paxeHue yceueHHON MupaMuIbl U €€ DJIEMEHTOB

3. BeluncieHue JTMHENMHbBIX 3J1EMEHTOB U YIJIOB YCEYEHHON NUPAMMU/IBI

Tewma 9.6 ITonoOHBIC Copneprkanue y4eOHOro MaTepuasa OK 4
UPaMHUIbI 1. TTioma s MOBEPXHOCTH M 00BbEM yCEUCHHON MTUPAMHU/IBI
2. OTHOIIEHUE JIMHEHHBIX 2JIEMEHTOB 10A00HbBIX Tel. [lonsTe o koadduiiente nonodus
3.OTHOMIEHNE MJIoNIa /1€l OCHOBAHHH MMOTOOHBIX TeJ
IIpodeccrnonaibHO-OPHMEHTHUPOBAHHOE COeP:KaHUeE (CoAep:KaHUe MPUKJIATHOTO MOIYJIA)
Tema 9.7 Ceuenus Cogepxanue yaeOHOTO MaTepuaa OK 3
MHOTOIPaHHUKOB 1. Ceuenus Kyba, IpU3MEI OK 5
2. CeueHnst nupaMuibl M YyCEUEHHOM MUpaMUIbl HK 2.1.
3. [Ipencraienue o mpaBUIbLHBIX MHOTOTPAHHUKAX (TETpadape, Kyoe, OKTadipe, Jo/IeKadpe
Y UKOCadJIPe)
OcHOBHOe co/iep:KaHue
Tema 9.8 LHunuuap Copepxanue yueOHOro MaTepuana OK 4
1. OcHoBanue, BbICOTA, 00pa3yrolias HUIHHIPA OK'5
2. BoxoBas TOBEPXHOCTh, pa3BePTKA IIUITHH]IPA
3. [Lmomanp MOBEpXHOCTH B 00BEM
Tema 9.9 Ceuenus Coneprkanue y4eOHOro MaTepuana OK'5
HUIHHIpa 1. OceBoe ceyeHue U ero NoCTPOEeHUE OK 2
2. Ceyenue, napauielbHOE OCHOBAHUIO U €ro MOCTPOCHUE
3. Penienue 3a/1a4 Ha BBIYMCIIEHHE JUIMH, YIJIOB U IUIOIIAAEH
[Ipaktuueckoe 3anarue Ne 21: «IloctpoeHne ceueHnit MHOTOTpaHHUKOBY
Tema 9.10 Konyc Copneprxanue yueOHOro MaTepuasa OK 4
1. OcHoBanue, BbICOTa, 00pa3yroIasi KOHyca U yCeUEHHOTO KOHYyCa OK'5
2. bokoBasi TOBEPXHOCTH, pa3BepTKa KOHYCa U YCEYEHHOTO KOHYyCa OK'7
3. OceBble CeUeHHs U CeYCHHs], TapalieNIbHble OCHOBAHUIO
4. Inomaap MOBEPXHOCTH U 00BEM KOHYCA M YCEUEHHOTO KOHYCa
Tema 9.11 lap u chepa Coneprkanne y4eOHOT0o MaTeprana OK 2
1. lap u cdepa, ux cedeHus OK 5
OK 7

2. Yactu mapa

3. KacarenpHast mimockocTs k chepe




Tema 9.12 ITnomans Coneprkanue ydeOHOro MaTeprasa OK 3
MIOBEPXHOCTH cepsl U 1. @opmybl U1 HAXOXKACHUS IJIOLIAAHN TOBEPXHOCTHU Chepbl OK'5
00BeM 1apa 2. @opMyIibl U1l HAXOXKIACHUS 00BbeMa cepsl OK 6
3. Brruncnenue mionaan NoBepXHOCTH cephl U 00beMa 11apa Ha IPaKTUKE
KontpoJus no pasaeay 9. [Ipaktudeckoe 3ansatue 22: Pemenue 3a1a4 Ha KOMOMHAIIMIO TEJ
OcHoBHOe€ coJepKaHue
Pa3zgen 10. Hauajia MaTeMaTHYeCKOro aHAJIN3a
Tema 10.1 CopepxaHne yaeOHOT0 MaTrepuaa OK'5
ITocnemoBaTeIbHOCTH 1. CiocoOblI 3a1aHusA U CBOMCTBA YHCIIOBBIX IIOCIIEN0BATENIBHOCTEN
2. llonsatne o mpenene mnocienoBaTenbHOCTH. CylIeCTBOBaHME IMpeeia MOHOTOHHOM
OrpaHMYEHHOM MOCIJIEJ0BATEIBLHOCTH.
3.CyMMHpOBaHHE MOCIEA0BATEILHOCTEN
4. beckoHeyHO yOBIBaroIasi reOMETpUYECKas MPOTrpeccus U e€ cymma
Tema 10.2 IIpousBoaHast Copepxanue yueOHOro MaTepuana OK'1
1. IlonsaTue o npou3BoHON (PYHKLIMHU, €€ FEOMETPUUECKUN U (PU3UUECKUN CMBICIT OK7
2. YpaBHEHHE KacaTelIbHOH K rpaduky QyHKINN
3. [IpousBoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHUS, YACTHOTO
10.3 IIpaBuia Coneprkanue y4eOHOro MaTepuana OK'5
mudhepeHIpOoBaHUS 1. ITpousBOAHBIE CYMMBI B Pa3HOCTH OK 4
2. [TpousBogHBIE TPOU3BEICHUS U YACTHOTO
[TpakTiueckoe 3ansTue 23: «BoryricneHue mpon3BOAHBIX MO MpaBuiaM IuddepeHITIpOBaHUS»
Tewma 10.4 TIpousBoaHbIe Coneprkanue y4eOHOro MaTepuana OK'5
CTETIIEHHOU U 1. BeiBoa hopMyJsibl IPOU3BOAHON CTENEHHON (DYyHKIIUN OK 4
TPUTOHOMETPUIECKON 2. Tabnuna mMpon3BOIHBIX
bynximid 3. IIpon3BOIHBIE TPUTOHOMETPHUYCCKUX (DYHKIIHIT
Tewma 10.5 TIpousBoaHbIe Coneprkanue y4eOHOro MaTepuana OK'5
OCHOBHBIX 3JIEMEHTapHBIX 1. Be1BO1 OCHOBHBIX (hOPMYIT TPOU3BOIHBIX JIEMEHTAPHBIX (HYHKITUH OK 3
yHKHit 2. Tabnuua npou3BOJHBIX
3. Bbruucienue npou3BOIHBIX OCHOBHBIX AJIEMEHTapHBIX (PYHKUINN
Coneprkanne y4eOHOro MaTepurana OK 3

1. BeiBoa hopMyIibl IPOU3BOIHOM CTENEHHON (DYHKIIMU C TMHEWHBIM apryMEHTOM




Tema 10.6 2. Tabnuma npou3BOAHBIX QYHKIIUN C TMHEHHBIM apTryMEHTOM
Huddepenuuposanne 3. Ilpumepsl HaX0XKJACHUS TPOU3BOAHBIX (DYHKIUH € JIMHEHHBIM apryMEHTOM
I10JICTAHOBKOM
Tema 10.7 DkcTpeMyMbl Copepxanue yaeOHOTO MaTepuaa OK 2
NI 1.ITpusHaku Bo3pacTanusi U yObIBaHUS (DyHKITHH OK 3

2. UccnenoBanue (GyHKLUU HA SKCTPEMYMBI

3. UccnenoBanue (GyHKIMNA Ha BBHITYKIOCTh C TOMOIIBIO IEPBOI MPOM3BOIHOM
[Ipaktuueckoe 3ansatue 24: «VccnenoBanue GyHKIHA Ha SKCTPEMYMBI»
Tema 10.8 Bropas Cogneprkanue ydeOHOro MaTepuasa OK'1
NpoU3BOAHAA 1.'eomerpuueckuii U GU3NYECKUN CMBICT BTOPON IIPOU3BOTHON

2. [IpumeHeHne BTOPOI MPOU3BOIHON K MCCIIECAOBAHUIO (DYHKIIUN
Tewma 10.9 Ilpumenenue Coneprkanue y4eOHOro Marepuana OK 3
TIPOU3BOHOM K IOCTPOEHHIO | 1. [IpoMeKyTKH BO3pACTaHUs U YObIBAHUS (HYHKIIHH OK 4
rpapuxos 2.BhImyki0cTh PYHKIIUHU, TOYKH TIepernda
[IpakTuyeckoe 3ansTue 25: «VccnepoBanue GyHKIMH ¢ TIOMOUIBIO POU3BOAHOM U TIOCTPOCHHE TPAPHUKOBY»

OcHOBHOe co/iep:KaHue

Tema 10.10 [Ipumenenue Cogepxanue yueOHOro MaTepuana OK 4
TIPOM3BOJTHON K 1. YcranoBnenue cBa3M CBOMCTB GYHKIIMU U MIPOU3BOIHOM 1O MX rpadukam
HCCIICIOBAHMIO QYHKINH 2. IIpousBogHbIe 0OpaTHOMN (PYHKIIMHM U KOMITO3UIMU (DYHKIIUU
[TpakTuyeckoe 3anstue 26: «HaxoxxaeHne cCKOpocTH JUIs Ipoliecca, 3alaHHoro popMyInoit ¥ rpadpukom

IIpodeccuonanbHO-OpMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPUKJIATHOTO MOLYJIsI)
Tema 10.11 [Ipumenenue Copepxanue yueOHOro Marepuana IK 2.1.
IPOM3BOJHON K PELICHUIO 1. Hanmenbiiee 1 HauOombliiee 3HaUeHUs (HYHKITUU
MPUKIaIHBIX 3a1a4 2. Ilpumepsl UCTIOIB30BAHUS TPOU3BOJHOM /ISl HAX0XKJICHHS HAWTYUIIIEero PELIeHus B

MPUKIIAIHBIX 3a7a4ax
Koutpoas no pasaeay 10. [Ipaktuueckoe 3anstue 27: Pemenue 3a1ay Ha UCTIOJIB30BAHUS TTPOU3BOAHOM JIJIST HAXOXKICHUS
HAWIy4IlIEro pe3yibTara

\ OcHOBHOe coJiep:KaHue

Paszpnen 11. UnTerpaj u ero npuMeHeHme
Tema 11.1 IlepBoobpaznas u | Conepxanue yaeOHOro MaTepuaia OK3
UHTETpa 1. I[TonsiTue nepBoo6pazHoi. Tabnuiia nepBooOpa3HbIX OK 4




2. IlpaBuiia HaXOXACHUS TEPBOOOPAZHBIX

3. IloHsiTve HeonpeneIEHHOr0 NHTErpala

Tema 11.2 Ilpumenenue Copneprkanue y4eOHOro MaTepuasa OK 3
MHTETpaIa K BBIYMCIIEHHIO 1. ®opmysa Hetotona-JlelOnua OK'5
ionianen 1. HpHMeHeHHe OIIPEACIICHHOI'O MHTETrpaia I HaXO0XXACHUS MIOIaan KpI/IBonHHeﬁHoﬁ

Tpaneuuu

3. [Ipumepsl npuMeHeHusI UHTErpajia B reomeTpun. UHTerpanbHas popmysa oobéma
Tema 11.3 OnpeneneHuplit CopepxaHue yaeOHOTO MaTepralia OK'5
HHTETpall 1.I'eomeTpuueckuii CMbICI OIIPENEIEHHOIO HHTETpaJla

2.IlpumeHeHre ONpPEeeIEHHOT0 HHTErpaja Jilsl peleHus 3a1a4

IIpogeccnonaIbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIAJTHOTIO MOLYJIsl)
Tewma 11.4 Ilpumenenue CopepxaHue yueOHOro Marepuana K 2.1.
MHTETpaia K BHIYUCICHUIO 1. [IpuMeHeHre uHTerpaia K pelieHUI0 NPaKTHUECKUX 3aa4
bu3nYECKUX BEIUYHH 2. [lpumepsl mprMeHeHUs UHTETrpasa B Qu3HKe
Tewma 11.5 Ilpumenenue Copepxkanue y4eOHOro Marepuana
UHTETpalia K PEeIICHUI0 1. IlpumMenenue UHTErpaja K peueHuIo 3a1a4
Pa3INYHbIX 3a/1a4 2. Haxoxaenue mioniaay mpy mNoMoIIY HHTerpasa MK 2.1.
Kountpous no pasneay 11. [Ipaktuueckoe 3anstue 28: Pemenue 3a1ay Ha IpUMEHEHNE UHTETpajia Ui PEIICHUS 3a1a4

OcHoBHOE coaepKaHue

Paznes 12. KomOnnaropuka
Tema 12.1 KomOunatopusie | ConepxaHue yueOHOro Marepuaa OK 4
3a1a4u 1. VcTopus pa3BuTHsi KOMOMHATOPUKHU OK 6

2. Pemienue 3a1a4 Ha iepe0op BapHAHTOB

3. Pemmenue 3a1a4 no nmpaBuily yMHOXKEHUS
Tema 12.2 OcHOBHBIE Copepxanue yueOHOro Marepuaia OK 7
HOHATUS KOMOMHATOPUKHU 1.O3HaKOMJIEHUE C MOHATHSIMU: pa3MelleHNs], IEPECTAHOBKH, COUETaHUs

2.00bsAcHeHNE U TPUMEHEeHUe (POpMYIT 1711 BBIYUCICHUS Pa3MELIeHUH, TepecTaHOBOK,

COYETaHUU

3. 3aiaun Ha MOJICYET YUCIIa Pa3MENICHU, IEPEeCTaHOBOK, COUCTaHUI
Tema 12.3 ®opmyna 6unoma | Comeprkanue yaeOHOTO MaTepuaia OK'5
Herotona 1. ®opmyna 6uHoma HeroToHa OK 4

2. CBoiicTBa OMHOMUHAIBHBIX KO3((UIIMEHTOB

3. Tpeyronpauk [lackamns




KonTpoas nmo pasgeay 12. Ilpaktudeckoe 3anstue 29: «Pemenue 3a1a4 Ha MOJCYET YUCIa pa3MeIlleHU, TepeCTaHOBOK,

COUETAaHUN

\ IIpodeccrnoHabHO-OPUEHTHPOBAHHOE COJlepKaHNe (COePsKaHUe MPUKJIATHOTO MOIYJIs1)

Pa3znen 13. DieMeHTBI TCOpUH BCPOHTHOCTeﬁ M MaTeMaTH4YeCKOH CTATUCTHKH

Tema 13.1 DneMeHTHI Copneprkanue y4eOHOro Marepuasa [IK 2.1.
TEOPHUU BEPOATHOCTEN 1. Kinaccuueckoe onpeieieHre BEpOSITHOCTH OK 2
2. CoObITHE, BEPOSTHOCTH COOBITHS OK'5
3. [Ipumepsr 3agau
OcHoBHOe€ coJepKaHue
Tema 13.2 HezaBucumbie CopepxaHue yaueOHOro Marepuana OK5
COOBITHS 1. TTonsiTie 0 HE3aBUCUMOCTH COOBITHI OK 41
2. CrojkeHre ¥ YMHOKEHHE BEpPOsSTHOCTEH
4. TpuknanHele 3a/1a4 HE3aBUCHMBIMU COOBITHSIMU
Tema 13.3 Jluckpernas Copepxkanue ydeOHOro Marepuana OK 3
cilyyaiiHasi BeTMYMHA 1. YucnoBble XapaKTEPUCTUKU AUCKPETHOM CIyYailHOW BETHMUUHBI OK7
2. 3aKOH pacrpeeseHus TUCKPETHON CIIyJailHON BeTMYHUHBI
3.IlonsiTHe 0 3aKOHE OOJIBIINX YUCEI
Tewma 13.4 DnemeHTHI Copepxkanue y4eOHOro Marepuana OK 4
MaTeMaTUYECKOH 1. IlpencraBrnenue gaHHbBIX (TaOIUIIBI, AMATPAMMBI, TPAQUKN) OK 2
CTATUCTUKH 2. 'eHepasibHasi COBOKYITHOCTB, BBIOOPKA, CpeiHee apu(METHIECKOe, MeTHaHa
Tewma 13.5 3agaun Coneprkanue y4eOHOro MaTepuana OK 2
MaTeMaTUYECKON 1. TTonsiTHe 0 3a7a4ax MaTEMaTUYECKON CTATUCTUKHI
CTaTUCTHUKH 2. [Tpuxnagueie 3a1a4u
KonTpous no paspeny 13. [Ipaktnueckoe 3ansatue 30: Pemenne npakTHuecKux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX OK 2
METO/IOB OK'5
KoncyabTanun

IIpome:kyTOo4yHasi aTTecTAallsl IPOBOAMTCH B GopMe IK3aMeHA




2.3. Conep:xanue 1OMANIHUX 3aJaHUI 00yYarOIINXCS

HaumenoBanue CopneprkaHue OMAIIHETO 3aaHus
TEMBI

Tema 1.1 [ToaroroBuTh nOKIaM Ha TeMy «MaremaTuka B IPAKTUYECKOU I€SITEIbHOCTH

Tema 1.2 I1.1, ¢.313-321. Yucna u anredbpanyeckue BeipakeHus. [ 1] Maremaruka: anredpa u Hayana MareMaTH4eckoro aHanmsa. 10-11
knaccel / LA, Amumos [u ap.]. — M., [IpocBemenne, 2016.-463¢. Bemonnenne /13

Tema 1.3 I'naBa 3. §1. Pemenue JIMHEMHBIX ypaBHEHUM ¢ OHOM nmepeMeHHOM. §2. PerneHue JIMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM
[3] boromosioB H. B., [Ipaktuueckue 3anatus nmo matematuke. — M., Boicmias mkona, 2013.-495 c. Beimonnenue
WHAUBHUAYaAIbHOTO noMmaliHero 3ananus (M/13)

Tema 1.4 [3] I'naBa 3. §4,5 Pemenue cucrem ypaBHeHHH ¢ [ByMsl niepeMeHHbIMU. Beinoianenune N/13

Tema 1.5 [3] I'maBa 3. §12, 13 Uppaunonansuble ypaBHeHus. Beimonnenune N/13

Tema 2.1 [1]T'maBa I. §1. Ilensie u parponanpHble yncna. §2. JlelicreutenbHble uncna. Bemonaaenne M]3

Tema 2.2 [1] 'maBa I. §3. Omnepanuu c neiicTBuTENbHBIMEU ynciaMu. Bemmonnenune /13

Tema 2.3 [3] I'naBa 14. §1. KoMmmekcHble Ynclia U UX TeOMeTpruueckas nurepnperanus. §2. JlelcTBus HaJ KOMIUIEKCHBIMHU YHCIIAMU,
3a/laHHBIMU B anrebpanyeckoit popme. Boimonnenue 1J13

Tema 3.1 [3] I'maBa 4. §1. ®ynkuusa. O0nacTe onpeaeseHusl U MHOXKECTBO 3HaueHu pyHkuuu. Beimonnenue NJ13

Tema 3.2 [3] I'maBa 4. §1,2. ®ynkuus. [loctpoenue rpadpuxos Gpynkunii. Bemmonnenne U3

Tema 3.3 [1]I1.6, ®ynkuuu u rpaduky, c.333. Beimmonnenune N/13

Tema 3.4 [1] I'masa Il. §7. B3aumuo obpartubie pynkunu. Bemmonnenune U3

Tema 4.1 [1] I'naBa I. §4. Apudmernueckuit KOpeHb HaTypaslbHOM cTeneHu. §5. CTeneHb ¢ palluOHATBHBIM U AEMCTBUTEIbHBIM
nokasareiieM Bomonnenne /13

Tema 4.2 [1] I'nasa I. §6. Crenennas ¢ynxuus, e€ ceoiicta u rpaduk. §11 IlokazatenbHas QyHKIM, €€ cBOiicTBa U rpaduk

Bemomuaerune N3




Tema 4.3

[1] I'nasa 1. §12 TTokazarenbHble ypaBHeHus Beimonnenne 1J13

Tema 4.4 [1] Tnaga I1l. §13 Toka3arensHble HepaBeHCTBA. Brimonnenue WJ13

Tema 4.5 [1] I'nasa I1l. §14 Cucremsl mokaszateiabHBIX ypaBHEHUN U HepaBeHCTB. Brimonnenue M/13

Tema 4.6 [1] T'masa IV. §15. Jlorapudmel. §16. CoiicTBa norapudmoB Bemmonnenne MJ13

Tema 4.7 [1]I'maBa IV §17. lecaTuunsie u HaTypanbHbIe Torapudmel. [lepexon k HoBoMy ocHOBaHMIO Jorapudma. Bemonnenue /13

Tema 4.8 [1] T'nmasa IV. §18. Jlorapudmuueckas pyHkius, e€ cBoiictBa u rpaduk. Beimonmnenune 1MJ13

Tema 4.9 [1] I'maBa IV. §19. Jlorapudpmuyeckue ypaBHenus. Beimonunenne N/13

Tema 4.10 [1] 'maBa IV. §20. Jlorapudmuueckue HepaBeHcTBa. Bommonnenue 1/13

Tema 4.11 [1] I'maBa IV. §21. Cuctemsl norapupmudeckux ypaBHeHui. Bemmonnenne N/13

Tema 5.1 [1] 'maBa V. §21. Paguannas mepa yria. §22. IIoBopoT TOUKM BOKPYT Hayana koopAauHat. Bemmonnenune U/13

Tema 5.2 [1] I'maBa V. §23. Onpenenenue cuHyca, KOCUHyCa, TAaHT€HCA, KOTaHreHca yria. Bemonnenne MJ13

Tema 5.3 [1] 'maBa V. §26. Tpuronomerpudeckue Toxaectsa. Brimonnenue M]3

Tema 5.4 [1] Tnasa V. §28. ®opmysl cnoxenus, n.1 Cunyc, kocunyc. Bemonunenne /13

Tema 5.5 [1] I'maBa V. §29.Cunyc, KOCUHYC U TaHI'€HC ABOWHOrO yria. Beimmonnenune NJ13

Tema 5.6 [1] T'masa V. §30.Cunyc, KOCHHYC ¥ TAaHT€HC MOJOBUHHOTO yria. Bemonnenune /13

Tema 5.7 [1]'maBa V. §32. Cymma u pa3HocTh cuHycoB. CymMMa U pa3HOCTh KOcUHYcOB. Boimonnenue M/13

Tema 5.8 [1]I'maBa V. §41. CpoiictBa pyHkimu y = sin x u e€ rpaduk. §40. CoiicTBa ¢pyHkunu y = cos X u e€ rpaduk .§42. CpoiictBa
byHkun y = tg X u € rpaduk.§42. n.3 CpoiictBa pyHkuuu y = ctg x u e€ rpapuk Bemonnenune N/13

Tema 5.9 [1] I'maBa VI. §43. O6patubie Tpuronomerpudeckue pyHkuuu. Beimonnenune NJ13

Tema 6.1 [1] I'maBa VI. §36. Pemienne Tpuronomerpuyeckux ypasHenuil. Bermonanenue M/13




Tema 6.2 [1] T'masa VI. §37. [Ipumepsl penieHus IpOCTEHIITUX TPUTOHOMETPUIECKUX HepaBeHCTB. Beimonnenne MJ13

Tema 6.3 [1] I'maBa VI. §38 Ilpumepsl pemieHUs: CUCTEM TPUTOHOMETPUUECKUX YpaBHEHUI U HepaBeHCTB. Boinonnenue 1J13

Tema 7.1 I'maBa V. §1. KoopauHatsl TOUkH U KOOpAUHATHI BeKTopa. 1m.46. [IpsmoyronsHas cuctema KoopAUHAT B ipocTpaHcTBe — [2] 'eomerpus 10-
11 ximaccer / JI.C. AranacsH [ np.]. — M., [Ipocsemenue, 2014. Bemmomuaenne N3

Tema 7.2 [2] T'naBa IV. §1. Ilonstue Bekropa B npoctpaHcTBe. §2. Clio)KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA HA YHCIIO.
Bemonnenune UJ13

Tema 7.3 [2] T'naBa V. §2. CkansipHoe npousBeieHne BeKTopoB Beimonnenne M]3

Tema 8.1 [2] T'nara 1. §2. B3aumHoOe paciosiokeHue IpsMbIX B IPOCTPAHCTBE. YTOJI MEXIy ABYMs psiMbIMu. Boimonxenue M]3

Tewma 8.2 [2] T'naga 1. §1. I1.6. [TapanaeabHOCTh IPAMOM U TWIOCKOCTH., I1.7. TlepneHaAnKyaIapHOCTh MPSIMOM U IUIOCKOCTH BbINoNHEHHEe
a3

Tema 8.3 [2] T'naga Il. §2. TlepnienauKysp ¥ HAKJIOHHBIE. YTOJI MEKIY MPSIMOM U IUIOCKOCThIO. Brimonnenue NJ13

Tema 8.4 [2] 'naBa 1. § 3. [apamtenbHOCTD TUIOCKOCTEH. Bhimonnenue 13

Tema 8.5 [2] I'naBa Il. § 3. [IByrpanHsIii yroi. [lepneHauKyIsIpHOCTD MmIockocTeit. Beimonnenune M3

Tema 9.1 [2] T'naBa I11. Muororpanuuku. § 1. [Torsitue MHOrOrpannuka. Bemmonunenune M3

Tema 9.2 [2] T'naBa III. Muororpanuuku. Beenenue. [IpaBuibabie MHOTOrpaHHUKH. Beimonnenne /13

Tema 9.3 [2] T'nara II1. Muororpauuuku. § 1,m.2. I[pusma. Beimosnaenue NJ3

Tema 9.4 2] I'maa I. § 4. Terpasap u mapatenenunea. § 5. Kyo. Bemonnenne NJ13

Tema 9.5 [2] T'naga II1. Muororpanuuku. § 2. [Tupamuna. Bemmonxenune N3

Tema 9.6 [2] TnaBa I. § 4. [1.14. 3amaun Ha mocTpoenue ceuenuii. Bermoanenue M/13

Tema 9.7 [2] TnaBa VI. § 1. Huwmnuap. . 53. [Moustue nuuaapa. Bemoanenue M/13

Tema 9.8 [2] T'naBa VI. § 2. Konyc. Bemmoanenue M/13




Tema 9.9 [2] T'naBa VI. § 3. [lap u cdepa. Bemmoanenue MJ13

Tema 10.1 [3] T'naBa 5. 1.1 beckoHeuHas uncioBas mociienoBaTeIbHOCTh. Bemonuenue NJ13

Tema 10.2 [3] nasa 5. 1.2 [Ipeaen uyncnoBoii nmocienoBarenbHocTy, 1.3 [peaen Gpynkuu Bemonnenune /13

Tema 10.3 [1] T'maBa VIII. §44. ITpousBoanas. §48. ['eomeTpruecKuii CMbICT MPOU3BOAHOM. Beimonnenue N3

Tema 10.4 [1] TnaBa VIII. §46. IlpaBuna quddeperuupopanus. Bermonanenue M/13

Tema 10.5 [1] T'maBa VIII. §45. Ilpoussoanas crencHHo# pyHkiwu. Beimonnenne 13

Tema 10.6 [1] TnaBa VIII. §47. [Ipou3BoHbIC HEKOTOPBIX 3IeMeHTapHBIX QyHKIMH. Beimonxnenue /13

Tewma 10.7 [3] I'maa 7. §3. OcHoBHbIe npaBuia auddepenimpoBanus. Bommonnenne M3

Tema 10.8 [1] T'naBa IX. §51. [lpumeHeHre IPOU3BOIHON K MOCTPOCHUIO TpadukoB ¢yHKImit. Beimoanenue NJ13

Tema 10.9 [1] T'naBa IX. §52. [IpumeHeHre MPOU3BOAHON K HCCIIe0BaHUIO QyHKIMU. Boimonnenne M3

Tema 10.10 [1] TnaBa IX. §53. IlpumeHeHne MPOU3BOIHOM K PEIICHHIO MPUKIAIHBIX 3a1a4. Beimonnenune UJ13

Tema 11.1 [1] I'naBa X. §54. IlepBooOpasHasi. §55. [IpaBuina HaxoxAeHHS IEpBOOOpa3HbIX. Beimonxenune /13

Tema 11.2 [1] T'naBa X. §56. Heonpenenenusiii unterpai. Bemonxenue N3

Tema 11.3 [1] TnaBa X. §58. Beruucienue miomnaaei ¢ oMol HHTerpanos. Bemmonxnenne /13

Tema 11.4 [1] T'naBa X. §56. Onpenencuupiii uHTerpai. Beimonanenue NJ13

Tema 12.1 [1] T'naBa XI. §60. I[IpaBuio npousseneHus. §61. [lepectanoku. §62. Pasmerienus. §63. CoueTanus U MX CBOMCTBA.
Bemonnenune UJI3

Tema 12.2 [1] T'naBa XI. §64. bunom Hetorona. Bemmonnenne /13

Tema 13.1 [1] T'naBa XIl. §67. BepositHocTh coObiTHil. Bhimonnenue NJ13

Tema 13.2 [1] T'nasa XIII. §74. n.1,2 [TonsiTHe MaTeMaTHYEeCKOU CTaTHCTUKK. Beimomunenue /13




Tema 13.3

[1] TnaBa XI1I. §74 1.3 Tlpencrasienue u 06paboTKa cTaTUCTHYECKOM HHpopManuu 13

Tema 13.4

[1] TnaBa XI1I. §73. Meps paz6opoca. 3agada ¢.379. Beimonnenue U3




3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA30OBATEJIbBHON YYEFHOM
JUCHHUIIJINHBI

3.1. Jlns peanm3amuu mporpamMmbl 00meo0pa3oBaTeIbHON y4eOHON AMCHUILINHBI JOJDKHBI OBITh
MIPEelyCMOTPEHBI CIEAYIONINE CIeHalbHbIE TOMEIICHUS:

Kabuner «MaTemMaTHKN Y, OCHAIIEHHBI 000PYI0BaHUEM:

- I0CA/I0YHbIE MECTa MO KOJUYECTBY 00yUarOINXCs

- pabodee MeCTO MPErnoIaBaTels;

- TOCKa.

TEXHUYECKUMH CPEICTBAMHU O0yUCHUSI:

- TUIEH3UOHHOE MporpaMMHOe 00ecriedeHne B COOTBETCTBUU C COACPHKAHUEM TUCIUTUINHBI
(Windows)

- IEPCOHAIBHBIA KOMIIBIOTED;

- MUKPO(OH;

- web-kamMepa Ut BUICOTPAHCIIAIIH;

- IEMOHCTPAUMOHHbBIA MYJIbTUMEAUNHBIA KOMIUIEKC;

- BBIXO/] B TJ100aNbHYIO CeTh MIHTEpHET.

3.2. UndopmannonHoe odecnevyeHne peajau3amun NporpamMmmbl
Jlyis peanmzanuu mporpamMmbl OMOIHOTeYHBINH (HOHT 00pa30BaTEIHLHON OpTraHU3aIUH JOKEH HMETh
MeYaTHbIE U ANEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIIMOHHBIE PECYPCHI ISl UCIIOIB30BAaHUS B
00pa3zoBaTETLHOM IPOIIECcCe
3.2.1. IleyaTHble U31aHUA
1. AunreOpa u Hawana Maremarndeckoro ananusa [Tekcrt]: yue6. mist 10 - 11 it
obmeobpasosar. yupexaenuit/ [1I.A. Anumos [u np]. — 3-e uza. — M., I[Ipocsemienue,
2019. - 463 c.
2. Teomerpus, 10-11 [Tekct]: Yueb. ansa obmeoOpazosar. yupexaenuit/ JI.C. AtanacsH [u
ap]. 2-e m3a. — M., [IpocBemenue, 2020. -384 c.
3. boromornos H. B., Ilpaktuueckue 3ansatust mo Matematuke [ Texct]: yued. mocobue s
cpennux mpod. yueb. 3aBenennii/ H.B. boromonos. — 10-e u3x., crep. — M.: Beicm. mik.,
2020. -496 c.

3.2.2. DyIeKTpOHHBIC M31aHusl (JIEKTPOHHBIE Pecypchl)
1. UudopmanroHHbIE, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MaTepUabl [ DIEKTPOHHBIN pecypc]//:
http://www. fcior.edu.ru;
2. Enwunas xomteknuu 1udpoBbx 00pa3oBaTebHbIX pecypcoB http://www. school-
collection.edu.ru.

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. Aunre6pa u Hauana matemaTudeckoro ananusa. 10-11 kmaccor [Tekct] : yaueOHUK 1151
00111e00pa30BaTeNbHBIX OpraHu3anuii : 6a30BbIi U yrinyonaeHHsli yposau / [I1I. A. AnmumoB
[ ap.]. - Mocksa : [IpocBemenue, 2019. - 463 c. 203k3.

2. JlagasH, A. A. MatemaTuka: yueOHHK JJIsl CTYJEHTOB 00pa30BaTENbHBIX YUPEKICHUN
cpemHero npodeccruoHanbHOro oopazoBanus / A. A. JlanasH. - 3-e u3., HCIIp. U JOII. -
Mocksa : UHOPA-M, 2019. - 544 c.

3. AureOpa u Hayasa MmaTemMarndeckoro ananmu3a. 10-11 kimacesr [Teker] : ydeOHUK JUIst
o011e00pa3oBaTeNbHBIX OpraHu3anui : 6a30BbIi U yrayonennsiit ypoau / [I. A. AnumoB
[ 1p.]. - Mocksa : [IpocBemenue, 2017. - 463 c. 303k3.

4. boromonos, Hukonait BacunbeBuu. [Ipaktuyeckue 3ansTus mo Mmatemaruke [ Tekcr] :
yuebHoe nmocobue CIIO : nns cTyaeHToB 00pa30BaTEeNIbHBIX YUPEKIEHUIN CpEaHETO
npodeccuoHaabHOro oopazoBanus : [B 2 4.]. Y. 2. - Mocksa : FOpaiit, 2017. - 217 c. 203k3.



5. boromonos, Hukonait BacunseBuu. [Ipaktuueckue 3aHsTus 1o marematuke [ Tekcr] :
yaeonoe mocodue st CITO : myst cTyieHTOB 00pa30BaTeNIbHBIX YUPEIKICHUNU CPETHETO
npodeccruoHanbHoro oopazoBanus : [B 2 4.]. Y. 1. - Mocksa : FOpaiit, 2017. - 284 c. 203k3.



4. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBHON YUYEBHOM JUCIIUTIJIAHBI
KoHTpoJIb U oOlleHKa pe3yJlbTaTOB OCBOCHHS O0O0IIe00pa30BaTeNbHON YUeOHOW JAMCIUILIMHBI PACKPBIBAIOTCS dYepe3 IUCIUILIMHAPHBIC

pe3yNbTaThl, HAIIpaBJIeHHbIE HA (OPMUPOBaHKE OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIUI 110 pa3/iesaM U TeMaM COJepKaHusl yueOHOro MaTepuara.

MeToabl OLIeHKHU
HNupexc OK/IIK Pe3ysabTarsl 00y4yeHus Kpurepum oueHkun /olleHOYHbIEe
MepoNnpUATHSH
OK 01 -BJIaJIETh METONAaMM JOKa3aTeNbCTB, aIrOPUTMAMHM PELICHHS | - HCTIOJIB3yeT MaTeMaTUUECKYIO TectupoBanue
3aga4; YMCHUC (I)OpMYJ'II/IpOBaTL OIIpCACIICHUA, AKCUOMBI U TEPMHUHOJIOTHUIO 10 HA3HAYEHHIO,
TEOPEMBI, ~ NPUMEHATh ~ MX, TPOBOIUTHL  JIOKA3ATENBHBIE | yyeeT MPUMEHATh BEPHbBIC TEPMHUHBI;
PacCy’KACHUA B XONIC PCHICHNA 3313, - MCIIONIb3YEeT MATEMATHIECKUE MaTemMaTuuecKuii
- YyMETh OIEpUPOBAaTh MOHATHAMMU: CTENEHb YUCIA, noralzmpM 3aKOHEI KAK B TIOBCEHEBHOM 1
yHhcia; YMEHHE BBINOJHATH BBIYMCICHHWE 3HAYCHUH U N
npeoOpa3oBaHus BBIPRKEHHN CO CTEMEHSMH W Jiorapudmamu, OBITOBOI KU3HM, Tak M IIpH
npeoOpa3oBaHus APOOHO-PALIMOHATBHBIX BEIPAKECHUIA; BHHOHHFHHH KOMOMHUPOBAHHBIX AUKTaHT
- yMeThb  ONEpUpOBaTh  MOHATHAMH:  palMOHANbHEIE, | SAAAHHUH,
UppalroHANbHBIC, MoKa3aTenbHBIC, creneHuble, | - P PCHICHUH 337149 IIPOABJIACT
norapu(MUUecKue,  TPUTOHOMETPHYECKHE  YpaBHEHHS M | CIOCOOHOCTb K KDUTHYECKOMY WNunuBunyanbHas
HCPABCHCTBA, UX CUCTCMBI; MBIIUJICHUTO, UCIIOJIB3YCT caMOCTOMTEIbHAA
- YMETb ONEPUPOBATH MHOHATUAMM: (QYHKLMS, HENPEPHIBHASA | METOIOJIOTHIO TPOCTPAHCTBEHHOTO pabota
(yHKUMS, [POM3BOAHAS, INEPBOOOpasHas, —ONPEACICHHBIN | BOOOpPasKEHUS;
MHTETPAll; yYMETh HAXOJMTh TPOU3BOJHBIC OIEMEHTAPHBIX | - BoCIIPOM3BOAUT MATEMATHICCKHE
GbyHKLMH, HUCNOB3Ysl CHPAaBOYHBIE MaTepHaibl, UCCIEI0BATh B TIOHSATHS M 3aKOHBI C TOUKH 3PESHHS [pencrasnenne
NPOCTEHINNX cay4asx (YHKIUM Ha MOHOTOHHOCTH, HAXOJIWThH HayKH; pe3yJIbTaToB
HanbOoJbIIME W HAMMEHBINME 3HAYEHUs (QYHKUMA; CTPOWUTH | IPOABIACT TOTOBHOCT K NPAKTHYECKHX PAGOT
rpauKd  MHOTOWICHOB C  HCIIOJIb30BaHMEM  ammapara N ]
MaTeMaTHYEeCKOr0 aHaJIn3a; NPUMEHSATh MPOU3BOJHYIO IPH KOIIEKTHBHOH pabote;
pelleHMM  3a1ad  Ha  JIBWJKEHHE,  pemiaTh  mnpakTtuko- | - COTPYAHMTACT CO CBEPCTHUKAMU B
ODHCHTHpOBAHHBIC 3aJa4M HA HAauOONbIIME M HauMeHpinue | OOPA30BATEIBHOM, OOIIECTBEHHO
3HAYECHUA, Ha HAX0XKJIECHHUE IIyTH, CKOPOCTH U YCKOPEHUS; TOJIE3HOM, y4eOHO- KontponsHas pabora
- yMEThb OINEPUPOBATh MOHATHAMHU: pPalMOHATbHAs (YHKIHs, | UCCIEN0BATEIbCKON, TPOEKTHON U
MOKa3aTesbHas GbyHKIWS, CTereHHast (GyHKIMSA, | QPYTUX BUIAX JEATEILHOCTH;
norapudmudeckas (QyHKUUS, TPUTOHOMETPUYCCKHE (QYHKLNUW, | - IpOBOAMT IIOUCK HH(DOPMAIHY; Buimonaenme
oOpaTHble (QYHKIUH, YMEHHE CTPOUTHh TIpadUKH H3Y4EHHBIX
(bYHKIUH, UCTIONB30BaTh rpadUuKU MPH M3YYECHUH MPOIIECCOB U IlI/I(I)(befz CHIHMPOBAHHLIX
3aJaHUN




3aBUCHMOCTEH, NIpW PEIIeHHW 3aJad W3 JAPYTHX Y4eOHBIX
MPEJIMETOB U 3a/1a4 U3 PEaNbHOW )KHU3HHU; BBIPAXKATh (POPMYyIaMH
3aBUCHMOCTH MEKAY BeTMUYNHAMHU;

- YMETh pelarb TeKCTOBbIC 3a7a4ll pa3HbIX TUIIOB (B TOM YHCIIC
Ha TPOIICHTHI, IO U YaCTH, Ha JBIKEHHE, PabOTy, CTOUMOCTb
TOBapOB M YCIYT, HAJOTH, 3aJadyd W3 OONACTH YIpaBJICHUS
JUYHBIMU U CEMEHHBIMU (PUHAHCAMU); COCTABIIATH BBIPAYKECHHS,
ypaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBI MO YCIOBHIO 3a]ayH,
UCCIIeIOBaTh  IONYYCHHOE  pellleHWe W OICHUBATh
NpaBIONOJ00HOCTD PE3yIbTaTOB,;

- YMETh ONEpPHUPOBaTh MOHATUSMH: cpefHee apu(MeTHYecKoe,
Me/luaHa, HauOOoJIbIllee W HAWMCHBIIECEe 3HAYCHHS, pa3Max,
JICTICPCHS, CTAHAAPTHOE OTKIIOHEHUE YHCIIOBOIO HA00Pa; yMETh
W3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMAIUIO, PEICTABICHHYIO
B Ta0JHIIaX, Ha AMarpaMMax, rpadukax, OTpakaromlyro CBOMCTBa
pEaNbHBIX MPOLIECCOB U SBJICHUI; MPEACTABISITh HH()OPMAIIHIO C
MOMOIIBIO TAOJHII ¥ JUarpaMM; HCCIEN0BATh CTATHCTHUECKHUE
JaHHbIE, B TOM YHUCJIE C TIPUMEHEHHEM I'padUueCKUX METOA0B U
AIIEKTPOHHBIX CPEJICTB;

- yMeThb OIEpPUPOBaTh MOHATHSAMU: CIIyYalHBIH ONBIT H
ciydaiiHoe COOBITHE, BEPOSTHOCTh CIY4alHOTO COOBITHS,
YMEHHE  BBIUUCIATH  BEPOSTHOCTH C  HCIOJB30BAHUEM
rpaM4ecKuXx METOMOB; MPUMEHSITh (OPMYJIBI CIOXKEHUS U
YMHOXEHHSI BEPOSATHOCTEH, KOMOUHATOPHBIE (DaKThI K (HOPMYJIbI
NpU  pEIIeHWH 3a]a4; OICHUBATh BEPOSITHOCTH pPEATBHBIX
COOBITHIA; 3HAKOMCTBO CO CIy4aiHBIMM BEITHYMHAMHU; YMEHUE
NPUBOJIUTH TIPUMEPHI MPOSIBICHUS 3aKOHA OONBIIMX YHCET B
NPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMEThb ONEPUPOBATH MOHITHUAMU: TOYKA, MPSAMasi, IOCKOCTh,
MPOCTPAHCTBO, JABYIPAHHBIH YTOJI, CKPEIIUBAIOIIUECS MPSIMBIE,
NapajieNbHOCTh M MEPIEHAUKYISIPHOCTh  TMPSAMBIX |
TUIOCKOCTEH, Yrojl MEXIy NPSMBIMH, YIOJ MEXAYy NpSIMOH H
TUIOCKOCTBIO, YTOJl MEXKIY IUIOCKOCTSMH, PAacCTOSHUE OT TOUKH
JI0 TJIOCKOCTH, PACCTOSIHUE MEXAY NPSIMBIMH, pPacCTOSHHE
MEXJy TUIOCKOCTSIMH; YMEHHUE HCIIONb30BaTh TPU pEHICHUH
3a1a4 U3y4deHHbIE (aKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHUE
OIIEHUBAThH pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPA,

- POSIBIISIET BHICOKHE
KOMMYHHKATUBHBIC HABBIKU
oO01eHus.

Brinosinenue
TBOPUYECKUX 3alaHUI

Brinoinenue
SK3aMEHAIlMOHHEIX
3aJaHul




- YMEThb OINEpPHUPOBaTh MOHITUSMH: MHOTOTPAaHHHK, CEUYEHHE
MHOTOIPaHHUKA, KyO, Mapajuiesienune],, Npu3Ma, HUpamMuia,
¢urypa ¥ TOBEPXHOCTHb BpallleHHs, LWIMHAP, KOHYC, MIap,
cdepa, ceueHuss GpUrypbl BpalleHHUs, MIIOCKOCTb, KacaroIasics
cdepsl, TUIMHAPA, KOHYCa, IUIOMAAb IOBEPXHOCTH IHPAMUIBI,
MpU3MBI, KOHyca, HMWIMHApA, IUIomans chepsl, 00beM Kyoa,
OpSAMOYTOJIBHOTO — TapajuleNienunea, NHpaMHIbl, IPHU3MBI,
OUIMHIPA, KOHYCa, [Iapa; YMEHUE U300pakaTh MHOTOTPaHHUKH
U TIOBEPXHOCTH BpPAILCHUS, UX CEUCHHSA OT PYKH, C IIOMOIIBIO
YEePTEKHBIX MHCTPYMEHTOB U SJIEKTPOHHBIX CPEJICTB; yMEHHE
pacrmo3HaBaTh  CHMMETPUI0O B IPOCTPAHCTBE;,  YMEHHE
pacro3HaBaTh NPaBUIbHbIE MHOTOIPAHHUKHY;

- YMETb ONEpPHPOBATH NOHITHUAMH: ABHKEHHE B IIPOCTPAHCTBE,
noo00HbIe (QUTYpBI B IPOCTPAHCTBE; UCIIONB30BaTh OTHOIICHHUE
TUTOMIA/Iell TTOBEPXHOCTEW W 00BEMOB MOAOOHBIX (puTyp TpH
peLIeHNH 3a/1aY;

- YMEThb BBIYHCIIATH TEOMETPHUUECKUE BEIUYMHBI (IJIMHA, YTOJ,
IUIOIMIa b, OO0BEM, IUIOMIAJb TOBEPXHOCTH), HCIIOJIB3YS
U3y4eHHbIE (POPMYIIBI U METOJIBL;

- YMETh ONEPHPOBaTH IMOHATHAMH: TPSMOYTOJbHAs CHCTEMa
KOOpJIMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAHHATEI BEKTOPA,
CKaJIIpHOE MPOM3BEIEHHE, Yrojl MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEICHHE BEKTOpa HA YHCJIO; HAXOIUTh C
MIOMOIIBIO H3YYEHHBIX (POPMYIT KOOPJMHATHI CEPEUHBI OTPE3Ka,
paccTosHue MEXIY ABYMsI TOUKaMH;

- YMETb BBIOUPATh NOAXOISAIINI N3YIEHHBIA METO/ IS peILICHHS
3ajayd,  pacrmo3HaBaTh  MaTeMaTHYecKhue  (akThl |
MaTeMaTHYecKHe MO B TIPUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSAX, B MHCKYCCTBE; YMEHHE MPHUBOAUTH TPHUMEPHI
MAaT€MaTU4YeCKUX  OTKPBITUH  POCCHMCKOW M MHPOBOHI
MaTeMaTH4YECKON HAYKH.

- yMeTb ONEpPHPOBaTH MOHATHIMHU: ONpEICICHNE, aKCHOMAa,
TeopeMa, CIEACTBHE, CBOMCTBO, NPU3HAK, J10KA3aTEJIbCTBO,
paBHOCHIbHBIE  (OpMYyNMpOBKH;, yMeHHe (QopMyTHpoBaTh
o0paTHOE ¥ TIPOTHBOINOJOXHOE YTBEP)KICHHE, NPHUBOANTH
npuMepbl M KOHTPIPHUMEpPBI,  HCIONB30BaTH  METOX
MaTeMaTHYecKOH HMHAYKIUH, TPOBOJUTH  JOKa3aTelbHbBIE




paccyKIeHUsl MpH PEUICHWH 3ajad, OLIEHUBATH JIOTHUYECKYIO
HPaBUIBHOCTh PacCyKICHUM;

- YMETb ONEpUPOBATH MOHATUSIMH: MHOKECTBO, TIOMHOKECTBO,
orepaluy HaJl MHO)KECTBAMH; YMEHHE HCII0JIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN anmapaT AJs OMCAHUS PEaIbHbIX IPOLIECCOB U
ABJICHUH IPU PELICHUH 3a/1a4, B TOM YHCJIE U3 IPYTrUX y4eOHBIX
NpeMETOB;

- YMETh ONIEpUPOBATH MOHATUAMHU: I'pad, CBA3HBIN Tpad, AepeBo,
LIUKJL, Tpad Ha MJIOCKOCTH; YMEHHE 3aJaBaTh U OMKCHIBATH TPa(bI
Pa3IMYHBIMU CIIOCOOaMU; HCIONB30BaTh Ipadbl NPH PELICHUN
3ajad4;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHSAMU: COUYETAHUE,
NePECTaHOBKA, YUCIIO COYETAHHUMH, YUCIO IEePECTaHOBOK; OMHOM
HpioToHa; ymMeHHe TpPUMEHATH KOMOWMHATOpHBIE (AaKTHl |
paccy>KAeHus Ul PELIeHus 3a1a4;

-yMETh ONEPHPOBATh MOHATHAMH: HATYpaJbHOE YHCIIO, LENoe
YHCII0, OCTAaTOK MO  MOJYJIO, pallMOHAIBHOE  YHCIIO,
UppalMOHANBHOE YHCIIO, MHOXKECTBAa HATYpPAIBHBIX, LEIBIX,
pauroOHANbHBIX, 1CHCTBUTEIBHBIX YHCEN; YMEHUE HCIIOIb30BATh
NpPU3HAKK JIETMMOCTH, HAMMEHBIIWH OOmMH JACIHUTEeNh |
HanMeHblIee odliee KpaTHoe, anroput™ EBkina mpu pereHun
3a[a4; 3HAKOMCTBO C Pa3IMYHBIMH MTO3ULUOHHBIMU CHCTEMAaMHU
CUHCIICHUS,;

- yMEeTh CBOOOJIHO OIEPUPOBATh MOHSATHAMH: CTENCHb C IENbIM
MIOKa3aTeneM, KOPeHb HATYpajbHOM CTENEeHH, CTEleHb C
palMoOHANIbHBIM [OKa3aTesieM, CTENEeHb C JACHCTBUTEIbHBIM
(BelIeCTBEHHBIM) [OKa3areyeM, Jiorapudm 4Yucia, CHHYC,
KOCHHYC ¥ TAaHT€HC MTPOU3BOJIBHOTO YHCIIA;

- YMETh ONEPUPOBATh MOHATHAMU: TOXKIECTBO, TOKAESCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA yPaBHEHUI
W HEPaBEHCTB, PAaBHOCHJIBHOCTH YypaBHEHUI, HEPAaBEHCTB U
CHCTEM, palHOHANbHBIEC, WPpAlHOHAJbHBIE, IOKa3aTeNlbHbIE,
CTETICHHBIE, JorapupMuIecKue, TPUTOHOMETPHYECKHE
VpaBHEHHUSI, HEPABEHCTBA W CHCTEMBl; yYMEHHE pellaTh
YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C TIOMOIIBIO Pa3IMIHBIX
NPUEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
napamMeTpoM; IPUMEHSITh YPaBHEHHUS, HEPABEHCTBA, MX CHCTEMBI




JUI PELICHUs] MaTeMaTHYeCKUX 3aJad U 3aJady U3 PasIndHBbIX
obrnactell HAYKH W peabHOH KU3HU;

-yMeTh CBOOOJHO OIEPUPOBATH MOHATHIMU: IpaduK (YHKIUH,
oOpatHast GyHKIHS, KOMIO3ULUS QYHKIWH, THHEWHAs QyHKIUS,
KBafpaTuyHass (QyHKUWS, CTeNeHHas (YyHKOMA C LEIbIM
MOKa3aTesieM, TPUTOHOMETpHYECKHe (YHKIHUH, OOpaTHBIC
TPUTOHOMETPUYECKHUE ¢byHKUIMY, MoKa3aTenbHast u
norapudmudeckass (QYHKUUH, YMEHHE CTPOUTH TpaduKu
(yHKIHIA, BBITONHATH IpeoOpa3oBaHus rpaduKoB (yHKITHIA,
YMEHHE WCHONb30BaTh Tpapuku GYHKUUH Ui HM3ydeHHs
MPOIIECCOB U 3aBHCUMOCTEH TPH PEIICHHW 3a1a4 U3 JPYTuX
y4eOHBIX TPEOIMETOB W W3 PEANbHOW JKU3HH; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXIY BeTUUNHAMU;

YMEHHE CBOOOJHO OIEPUPOBATH TMOHATHUSAMH: YETHOCTH
GyHKUMHM, TEepUOAMYHOCTh  (YHKUMH,  OTPaHHYCHHOCTH
(GYHKIIMA, MOHOTOHHOCTh (YHKIHH, HKCTPEMyM (YHKIIHH,
HauOoJblliee W  HaWMEHbIlee 3HA4YeHUS (QYHKIMH Ha
MPOMEXYTKE; YMEHHE TIPOBOIUTH UCCIICAOBAHHE (QYHKIIH;
YMEHHE HCIONIb30BaTh CBOiicTBa W rpaduku (yHKUMH A
pellieHHs YpaBHEHHId, HEPaBEHCTB W 3aJad C MapaMmeTpamuy,
M300pakaTh Ha KOOPIUHATHOM MJIOCKOCTH MHOXKECTBA PEIICHHIM
ypaBHEHUH, HEPABEHCTB U HX CUCTEM;

- YMETH CB06OZ[H0 OIICpUpPOBATH IIOHATUAMMUN:
IIOCJICA0BATCIIbHOCTD, apI/I(i)MeTI/IT-IeCKaSI mporpeccusi,
TCOMETpHUICCKaA nporpeccusi, OECKOHEYHO Y6I>IBaIOH_Ia$I
TCOMETpHUICCKaA mporpeccusi; YMCHHEC 3a1aBaTb
IMOCJICAOBATCIIBHOCTH, B TOM YUCJIC C IMOMOUIBIO PEKYPPCHTHBIX
opmyu;

- YMETb ONEpPHPOBATH MOHATHAMH: HENPEPBIBHOCTH (DYHKILUH,
ACHMIITOTHI Tpaduka QyHKIHMHU, TIepBasi U BTOpasi MPOU3BOTHAS
(bYHKIIUH, TeOMETPHUYECKUH 1 QU3NIECKUN CMBICIT TPOU3BOTHOM,
nepBooOpa3Hasi, ONpENeNCHHbI WHTErpal; yMEHHE HaXOIUTb
acUMITOTHl  Tpaduka  GYHKUMHM;  yYMEHHE  BBIYUCIATDH
IIPOU3BOJIHBIE CYMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULIUU
GYHKIUH, HAXOAWTh YpaBHEHUE KacaTelbHOW K TIpaduky
dyHKmy;

YMEHHE HCIIONB30BATh IPOM3BOJHYIO I HMCCIEIOBaHUSA
GYHKIME, Uil HaxOXJIEHWS  HAWIYYIIero pelieHus B




NpUKIaTHBIX, B TOM YHCIE COLUHAIbHO-SKOHOMHUYECKHX H
bu3nyuecKux 3ama4ax, A5 ONPEAETICHUS CKOPOCTU U YCKOPEHHUS;
HaXOJUTh IJIOMIAAN U 00BEMBI (UTYp C TIOMOLIBIO MHTETpaja;
NPUBOJIUTH MPHUMEPbl MaTEeMaTHUYECKOTO MOJICIUPOBAaHUS C
oMoIIbio T hepeHnnaIbHbIX YpaBHEHU;

- yMeTb ONEpPHUPOBaTh MOHATUSIMH: KOMIUIEKCHOE YHCIIO,
COIIPSDKEHHbIE KOMIUIEKCHBIE YHWCIA, MOAYJIb M apryMeHT
KOMILJIEKCHOTO 4YHcia, (opMa 3alucH KOMIUIEKCHBIX YHCENT
(reoMeTpudeckas, TPHUTOHOMETpPHYECKass W anreOpamdeckas);
yMETh  MpPOM3BOJAUTH  apu(MeTHUecKHe  JIeHCTBUS  C
KOMITJIEKCHBIMH YHCJIaMU; IPUBOAUTH MPUMEPHI HCTIOIb30BaAHUS
KOMITJICKCHBIX YHCEJ;

- yMeTh CBOOOJHO ONEPUPOBaTh IOHATUSIMH: CpeIHee
apupMeTHYeCKOe, MelIuaHa, HauOoyblllee H HaWMEHbIIEe
3HA4YCHUS, pa3Max, AMCIEPCHs, CTAaHIAPTHOE OTKJIOHEHHE IS
ONMCAaHMS  YHUCIOBBIX  JAaHHBIX; yMEHHE  HCCIEIOBaTh
CTaTUCTHYECKHE JaHHble, B TOM 4YHCIE C MPUMEHEHHUEM
rpadMuecKuX METOAOB U DIIEKTPOHHBIX CPEACTB; IpadUuecKH
UCCIIEIOBATh COBMECTHBIE HAOMIONEHHS C IMOMOLIBIO JHAarpaMm
pacceuBaHus U JMHEMHON PErPECCUM;

- YMETb HaxOJHTh BEPOSTHOCTU COOBITHH C HCIOJIb30BAHHEM
rpaduUecKuX METOAOB; NPUMEHATh Uil pELIeHus 3aaady
(bopMyIIBl CIOXKEHUS M YMHOXXEHHsI BEpOSTHOCTEH, Qopmyiny
MOJHOM BeposiTHOCTH, (opmyiny bBepHymnu, koMOUHATOpHEBIE
bakTel uW (OpMyJBl; OLEHMBATH BEPOSATHOCTH peabHBIX
COOBITHI; yMEHHE OIEpUpOBaTh MOHATHAMH: CilIydaiHas
BEJIMYHMHA, PACHpE/ICTICHHE BEPOSTHOCTEH, MaTeMaTnyeckoe
0KUJAaHUE, TUCTIEPCUS] U CTAaHJAPTHOE OTKJIOHEHHE CIIy4yalHOU
BEIMYMHBL,  (QYHKOUM  pacmupelesieHus HW  IUIOTHOCTH
PaBHOMEPHOTO, MOKa3aTeIbHOTO 17§ HOPMAJIBHOTO
pacripenelieHuid; YMEHHE HCIOJIL30BaTh CBOWCTBA W3yYEHHBIX
pacripeneneHuid A peleHus 3a4a4; 3HAKOMCTBO € TIOHSTHSAMHU:
3aKOH OOJIBIIMX YHMCEJ, METOJbl BHIOOPOYHBIX HCCIIEIOBAHUN;
YMEHUE TPUBOJUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX
4Kcel B IPUPOJIHBIX U OOIECTBEHHBIX SBICHUSIX;

- YMeTb CBOOOAHO ONEpPHPOBATH MOHSATHAMHU: TOYKA, HpsMasi,
TUIOCKOCTh, TIPOCTPAHCTBO, OTPE30K, Jy4, IJIOCKUH yrod,
JIBYTPAaHHBII YroJl, TpPEXI'PaHHBIA YroJy, IepeceKaroluecs,




napanjieabHble U CKPEIUBAIOIINECS IPSMbIE, TapaIIeTbHOCTD U
HEPIEeHANKYISIPHOCT TPSAMBIX W IUIOCKOCTEH, yroid MexIy
OPSAMBIMH, YTOJ MEXKIY MPSIMON M IUIOCKOCTBIO, YIOJ MEXIY
TUIOCKOCTSIMH; YMEHHE HCIIONb30BaTh MNpPU PELICHUH 3a/1ad
U3y4eHHbIE (DaKTHI M TEOPEMBI INTAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepsl 0OOBEKTOB B OKPY’KAIOIIEM MHPE; YMEHHUE ONIEPUPOBATH
NOHSATHAMHU:  MHOTOTPaHHHK,  CEYEeHHEe  MHOTOTpPaHHUKA,
NpaBUIBHBI MHOTOTPaHHUK, MpH3Ma, OHpamuia, (urypa u
HOBEPXHOCTh BpAIICHUS, LWIMHIAP, KOHYyC, Imap, cdepa,
pasBepTKa TIOBEPXHOCTH, CEYEHHUs KOHyca W IHIMHIDA,
napasulelibHble OCH WM OCHOBAHUIO, CEUCHHUE IIapa, INIOCKOCTb,
Kacaromasicss cepsl, UWIMHApA, KOHYCa; yMEHHE CTPOHUTH
CeYeHHE MHOTOTPaHHHKA, N300paskaTh MHOTOTPAaHHUKH, (GUTYPBI
Y TIOBEPXHOCTH BPAIICHUSI, X CCUCHHSI, B TOM YHUCIIE C TIOMOLIBIO
DNEKTPOHHBIX  CPE/ACTB; YMEHHE NPUMEHSTH  CBOWCTBa
TEOMETPUUECKHX (UTYp, CAMOCTOSTENBHO (HOPMYITHPOBATH
OTpeJieNieHNsT HM3y4aeMbIX (UTYyp, BBIIBUTATh THUIOTE3Bl O
CBOWCTBAxX M MPU3HAKAX TEOMETPHUYECKHX (PUTYDP, 0OOCHOBBIBATD
WM ONpOBEprarb HX; YMEHHE NPOBOIUTH KIACCH(PUKAIHIO
¢uryp mo pas3nM4YHBIM TpPHU3HAKAM, BBITONHATH HEOOXOIMMBIC
JIOTIOJTHUTENBbHBIE TIOCTPOCHHS;

- yMeTh cBOOO/IHO OIIEpUPOBATh NOHITUSAMU: IUIOIIAH QUTYPHI,
0o0beM (urypsl, BeIMYMHA YIJIA, PAcCTOSHHE OT TOYKH [0
TUTOCKOCTH, PACcCTOSIHUE MEXIY MPSIMBIMU, PACCTOSHHE MEXIY
IUIOCKOCTSIMU,  IUIOMaah  C(ephl, IUIONIab MOBEPXHOCTH
OUpaMUbl, TPU3MBI, KOHyca, IWIMHApA, O00BeM KyoOa,
NpPSMOYTOJIFHOTO — TIapajuleNienunea, THUpaMHIbl, PH3MBI,
MUIMHIpA, KOHyca, INapa;, YMEHHE HaXOJWUTh OTHOIICHHUE
00BEMOB MTOTIOOHBIX QUTYD;

- yMeThb CBOOOJHO ONEpPUPOBaTh IOHATHIMH: JBHKCHUE,
napajieNbHblii TIepeHOC, CHUMMETpPHs Ha TUIOCKOCTH U B
NPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOA00HS, MOJOOHbIE
¢burypsl; yMeHue pacro3HaBaTh paBHbIE U NOJO0OHbBIE QUTYPHIL, B
TOM 4YHCIIE B TPHPOJE, HCKYCCTBE, APXUTEKTYype; YMEHHE
UCIIOJIb30BaTh ~ T€OMETPUYECKHUE  OTHOIICHHUS,  HAXOIUTh
reoOMEeTPUUYECKIE BETMYMHBI (IJIMHA, YTOJI, IUI0IIaAb, 00beM) Ipu
pellIeHUH 3a]a4 U3 JIPYTUX YYeOHBIX MPEIMETOB U U3 pealbHON
KU3HH;




- YMETh CBOOOJHO OIEPHPOBATH MOHATHIMHU: IMPSIMOYTOJbHASL
crcTeMa KOOPIWHAT, BEKTOP, KOOPAMHATH TOYKH, KOOPIHHATHI
BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEACHUE BEKTOpa Ha YHUCIIO,
pa3jokeHne BEKTOpa Mo 0a3ucCy, CKaJIsIpHOE IPOU3BEICHUE,
BEKTOPHOE IIPOM3BEJIEHUE, YroJl MEXAYy BEKTOpaMH;, yMEHHE
HCITOJIB30BaTh BEKTOPHBIN M KOOPIWHATHBIN METO IS pEIICHUS
TCOMETPHUYCECKUX 33J[a4 W 3aj7ad JAPYTUX y4eOHBIX MPEIMETOB;
ONEepUpOBaATh MOHATUSAMU: MaTtpuua 2x2 u 3x3, ompeaenuTensb
MaTpPHIIbI, TECOMETPUIECKUIH CMBICT OIPEACITUTENS;

- yMETh MOJCIUPOBATh pealbHbIE CHUTyallUM Ha SA3BIKE
MaTeMaTHKH;, COCTABJIATh BRIPAXKEHUS, YPABHCHIS, HEPABCHCTBA
U UX CHCTEMBI 110 YCIIOBUIO 3a/Ia4M, MCCIEI0BaTh MOCTPOSHHBIC
MOJIENIN c HCII0JIb30BaHUEM amnmapara anreopsl,
UHTEPIPETUPOBATH MOJTyICHHBIN pe3ynbTar; CTPOUTH
MaTeMaTHYECKUE MO/IENN C IIOMOIIHIO TEOMETPUIECKIX MOHITHN
Y BEJIMYWH, PEIaTh CBS3aHHBIE C HIUMH MPAKTHYECKUE 33J[a4M;
COCTaBJISITh BEPOSTHOCTHYIO MOJEIb M HHTEPIPETUPOBATH
MOJIYYCHHBIH ~ pe3yNbTaT; pelaTh NPUKIATHBIE  3aJadd
CpelICTBAMH MaTEeMaTHYECKOTO aHaln3a, B TOM YHCIe
COIMATILHO-3KOHOMHYECKOT0 M (DU3MUYSCKOTO XapaKTepa;

- yMeHHUE BBIOMPATh MOJIXOJSIINN METO ISl PEIICHUS 3aa4H;
MMOHUMaHUe 3HAYNMOCTH MaTeMaTUKU B H3YYSHUH TIPUPOTHBIX U
0OIIIECTBEHHBIX TPOIECCOB M SIBICHUH; YMEHHUE PacIO3HABATh
MPOSIBJICHHE 3aKOHOB MAaTEMAaTHKH B HWCKYCCTBE, YyMEHHE
MPUBOIUTH IPUMEPHl MATEMATHUECKUX OTKPHITHN POCCHICKOHN U

MHPOBOW MaTeMaTU4YECKON HAYKH

OK 02

- YMETh OIEPUPOBATH MOHATUSAMHU: palMOHAIBHAS (YHKIHS,
HOKa3aTelbHast byHKIHS, CTeTIeHHAs byHKIH,
norapudmudeckass GyHKIUS, TPUTOHOMETPUUECKUE (DYHKIIHH,
oOpaTHble (QYHKIUH, YMEHHUE CTPOUTHh TIpadUKH H3YYEHHBIX
(byHKUMH, NCTIONB30BaTh rpauKy MPH M3YUYEHUH MPOLECCOB U
3aBHCUMOCTEH, MpH pEIIeHHHd 3a1ad H3 JPYruxX y4eOHBIX
NPEIMETOB U 33124 U3 PeaNbHOW )KHU3HHU; BBIPAXaTh (POPMYIIaMH
3aBUCUMOCTH MEXXIY BeTUUNHAMU;

- YMETh ONEPUPOBATH MOHATHAMHU: TOXKIECTBO, TOKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHHH
Y HEPaBEHCTB, PABHOCHJIBHOCTH YpPaBHEHHUH, HEPaBEHCTB H

DopMynHpyeT ONpeeeHueE,
BocnpouszBoaur
(3anMchIBaeT, BHIOMpAeT)
dbopmyiy (ypaBHEHHE)
Beinonnser pacuer 3Ha4YCHUN
C MCIIOJIb30BaHUEM
ypaBHeHUs (rpaduKoB)
AHanusupyer pe3ynbTar
pacuera

TectupoBanue

MaremaTnueckum

JTUKTAHT




CHCTEM, pallMOHaNIbHbIC, HPpPAIMOHAJBHEIC, MOKa3aTeIbHbIC,
CTETICHHEIE, morapuMudIecKue, TPUTOHOMETPHUIECKHE
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI, YMETh PelllaTh YPaBHEHUS,
HEPaBEHCTBA U CHUCTEMBl C IOMOIIBIO PA3TUYHBIX MPUEMOB;
pelaTs ypaBHEHHS, HEPAaBEHCTBA W CHCTEMBI C ITapaMeTPOM;
MIPUMEHATH YPaBHEHHS, HEPABEHCTBA, UX CHCTEMBI IS PEIICHUS
MaTeMaTHYECKUX 3a/1a4 U 3aj]ad U3 Pa3JInYHbIX 00JIACTeH HAYKU
U peallbHOM XKU3HU;

- yMeThb CBOOOJHO ONEPUPOBATH TIOHATHUSAMH: JBIKEHHE,

napajieNbHbIi TIepeHOC, CHUMMETpPHsl Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, MPe0Opa3oBaHue MOI00Ms, TOJOOHBIC
¢GuTypHI; yMETh paclio3HaBaTh paBHBIC W MOJOOHBIE (QUTYPHI, B
TOM 4YHCIIE B IPUPOJNE, HCKYCCTBE, apXUTEKType; YMETh
UCIIONIb30BaTh ~ I'€OMETPUYECKHE  OTHOIICHHUS,  HAaXOIUTh
reoMeTpUYECKHE BETMYMHEI (JUIMHA, YTOJI, TUIOMIa b, 00bEM) IPH
pelLIeHNH 3aa4 U3 APYTUX y4eOHBIX MPEAMETOB U U3 PeasbHOM
KHU3HU

— IlpuBogut npumepsl
IPaKTUYECKOTI0
WCTIOJIb30BAHUS

Jlist moHsATHiA:

panmoHanbHast QyHKIHS,
HoKa3aresabHas (QyHKIMs, CTEIIEHHAsI
¢byHkuus, torapudmudeckas
(GyHKLMS, TPUTOHOMETPUYECKUE
¢bynkuuu, oopaTHeie QyHKIHNH,
TOX/ECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa ypaBHEHUH U
HEpPaBEHCTB, PABHOCUIBHOCTb
YpaBHEHUI, HEPABEHCTB U CUCTEM,
panroHaibHbIe, HPPAIlOHAIEHBIE,
HIOKa3aTesbHbIE, CTEIIEHHBIE,
norapupmuyeckue,
TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI, :
JBIDKEHUE, apajiesIbHbIA IepeHoc,
CHMMETpHS Ha MJIOCKOCTH U B
POCTPaHCTBE, TOBOPOT,

NunuBunyanbHas
CaMOCTOSITeIbHAS
pabora

[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padoT

KounTponbnas pabota

Brinonnenune
Qg epeHIPOBaHHBIX
3aJaHui

Brimosninenue
TBOPYECKHUX 3alaHUHN

npeoOpa3oBanue no100us, Beimonnenue
no100HbIE PUTYPBI; YMETh AHK3aMEHAILlMOHHBIX
pacro3HaBaTh paBHBIEC U MOJOOHBIE 3aJJaHuH
(Gurypsl, B TOM 4HCIe B IPUPOJIE,
HUCKYCCTBE, apXUTEKTYpeE

OK 03 - YMETH OIIEpUpPOBaTh MMOHSITUSIMU: pauMOHAIBHBIE, —  ®OopMyIHpYET ONpeCIICHHE, TectupoBanue

MppanoHaIbHEIE, MOKa3aTeNNbHEIE, CTETICHHBIE,
norapuMUYecKue, TPUTOHOMETPHYECKHE  ypaBHEHUS W
HEPABEHCTBA, NX CHCTEMBI,

- YMETh OIEpPUpPOBATh MOHATHSAMH: MHOTOTPAaHHHUK, CEYECHHE
MHOTOTpaHHUKA, KyO0, MapajuieNienures], Nnpu3Ma, NHpamuja,
¢urypa M NOBEPXHOCTh BpallleHHs], LWIMHAP, KOHYC, MIap,

— Bocnpoussoaur
(3anuchIBaeT, BHIOMpAET)

¢bopmyiny (ypaBHEHHE)




cdepa, ceyeHus: GUTYphl BpALICHUs, IUIOCKOCTh, Kacarollascs
cepsl, TUIMHIPA, KOHYCA, IUIOLIA/b TOBEPXHOCTU MTHPAMH/IbI,
NpU3MBL, KOHyCa, LWIMHApA, Mmiomanb chepsl, o0beM KyOa,
OpPSIMOYTOJIFHOTO  MapajuleNienuiea, MUPaMHIbL, TPH3MBI,
[WIKH]PA, KOHYCa, IIapa; yMEeHHE H300pakaTh MHOTOTPaHHHKU
¥ TIOBEPXHOCTH BPAILCHUS, X CEUYCHHUS OT PYKH, C HOMOIIBIO
YEPTEIKHBIX MHCTPYMEHTOB M 3JICKTPOHHBIX CPEJICTB; yMETh
pacno3HaBaTh ~ CHUMMETPUIO B HPOCTPAHCTBE;,  YMETb
pacro3HaBaTh NPaBUIIbHBIE MHOTOIPAHHUKHY;

- YMETh ONIEPUPOBATH MOHATHAMU: MPSIMOYTOJIbHAS CHCTEMa
KOOpMHAT, KOOPMHATHI TOUYKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKaJISIPHOE MTPOM3BEICHHE, YTOJ MEXKIY BEKTOPAMH, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOIUTH C
HOMOIIBIO H3YYECHHBIX (POPMYIT KOOPIHHATHI CEPETHHBI
OTpe3Ka, PaCCTOSHUE MEXTY IBYMSI TOUKAMH

— Brmmonnser pacuer 3Ha4YECHUM
C UCII0JIb30BaHUEM
ypaBHeHUs (TpaduKoB)
— AHanu3upyer pe3yJbTar
pacuera
— IIpuBogut npumepsl
MIPaKTUYECKOIO
UCIIOJIb30BaHUS
Jlnst noHsATHA:
palrOHATIbHbIE, HPpPALlMOHAIIBHBIE,
NOKa3aTeNbHbIE, CTEIIEHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPUUECKHUE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI,
MHOT'OTPaHHMK, CEYEHHE
MHOT'OI'paHHMKa, KYO,
napasuiesenune 1, Ipusma,
nupamua, GUrypa u NoBepXHOCTh
BpallleHus, HWIMH]p, KOHYC, 1Iap,
cdepa, ceueHus: GUrypsl BpallleHHs,
IJIOCKOCTh, Kacaromascs chepsl,
LWIAHIPA, KOHYCA, IUIOIAlb
MTOBEPXHOCTU MUPAMU/JIBI, TPU3MBIL,
KOHYca, WINHAPA, IJI0Iaab chepsl,
0o0BbeM KyOa, MpSIMOYTOJIbHOTO
napajulelenune1a, TMpaMuibl,
MIPU3MBI, HWJIMH]Ipa, KOHYCA, 111apa;
MPSIMOYTOJIbHASI CUCTEMA KOOP/IMHAT,
KOOpJUHATBI TOUKHU, BEKTOP,
KOOpPJMHATBI BEKTOPA, CKAISIPHOE
MIPOU3BECHUE, YTOJ MEXKTY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YHUCIIO

Maremaruyeckuii

JITUKTAHT

NunuBunyanbHas
CaMOCTOSITeIbHAS
pabota

IIpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT

KonTponbnas pabota

Beinonuenue
auddepeHIPOBaHHBIX
3a1aHU I

Brimosninenue
TBOPYECKHUX 3alaHUHN

Brinosnenue
AK3aMEHAaIlMOHHBIX
3aJaHui




OK 04

- yMeThb OIEPUPOBaTh MOHATHIMU: CIyYalHBIH OMBIT H
ciryqaiiHoe cOOBITHE, BEPOSTHOCTD CITy4aiiHOTO COOBITHS; yMETh
BBIYUCIISITH BEPOSATHOCTh C HCIONB30BaHUEM Tpadudeckux
METO/IOB; TPUMEHATh (OPMYIBI CIOKEHUS M YMHOXKEHUS
BEpOATHOCTEH, KOMOMHATOpHbIE (aKTel W (QOPMYNIBI TpHU
pEelIeHNH 3aad; OLCHUBATh BEPOATHOCTU PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIy4allHbIMH BEIMYMHAMU; YMEHHE MPUBOIUTD
pUMeEpHI TPOSIBICHUS 3aKOHA OOJBIINX YHCENl B MPUPOAHBIX U
OOIIECTBEHHBIX SBICHUSAX;

- yMeTh CBOOOJIHO OIEPUPOBATh HOHATHAMH: CTENCHb C LENIBIM
MoKa3areneM, KOpPEHb HaTypajJbHON CTENEeHH, CTEleHb C
palMOHATBHBIM TIOKa3aTeNieM, CTeNeHb C JIeHCTBUTEIHHBIM
(BemIecTBEHHBIM) TIIOKa3areieM, Jiorapudm ducia, CHHYC,
KOCHHYC ¥ TaHT€HC MTPOU3BOJIBHOTO YHCIIA;

- yMeTh CBOOOTHO OIIEPHPOBATH MOHATHAMU: TpaduK (YHKIIHH,
oOpaTHas GyHKIHS, KOMITO3UIHS (DyHKITHHA, THHEHHAS (PYHKIIHS,
KBajpaTHuuHass (yHKUWS, CTeneHHas QYHKOHS C  [EelbIM
MoKaszareneM, TPUTOHOMETPHUYECKHEe (YHKUUH, OOpaTHBIC
TPUTOHOMETPUUYECKHE ¢byHKIHY, TOKa3aTeIbHas u
norapudmudeckas QyHKIHUN; yMETh CTPOUTH Tpaduku GpyHKIHH,
BBITIOJTHATH IPeo0pazoBanus rpapuKoB QyHKIIHIA;

- YMEThb HCIONb30BaTh rpaduku (QYHKIUH IS H3ydeHHUS
IPOLIECCOB M 3aBUCHMOCTEH NpW PEUICHUH 3a/1ad M3 JAPYTuX
yueOHBIX TMPEIMETOB W W3 pEANbHOW JKHU3HHW; BBIpaXKaTh
(GopMyIaMu 3aBUCHMOCTH MEXK/y BETHYHMHAMH;

- CBOOOIHO ONEpPHPOBATh IMOHATHAMH: YETHOCTh (DYHKIUH,
NEPUOJUYHOCTh  (DYHKIIMH,  OTPaHUYEHHOCTh  (YHKIIWH,
MOHOTOHHOCTh (DYHKIIMH, KCTpeMyM (YHKIIUH, HauOOJbIIee 1
HavMEHbIIIEe 3HAYeHHs (YHKIMH Ha TPOMEXKYTKE; yMETb
MPOBOJMTH McCiIe0BaHNe (QYHKITUM;

- YMETh UCIOJIB30BaTh CBOWCTBA U Tpaduku QYHKIUH JUIs
pelleHnsT ypaBHEHH, HEPaBEHCTB U 33/1a4 C TlapaMeTpamu;
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PELICHUH
YpaBHEHUH, HEPABEHCTB U X CUCTEM

— ®opmynupyer olpeesIeHue,
— Bocnpoussoaut
(3amuceIBaeT, BEIOMpaET)
¢bopmyny (ypaBHEHHE)
— BeInosnnseT pacyer 3HaYCHUM
C UCII0JIb30BaHUEM
ypaBHeHUs (TpaduKoB)
— AHanu3upyer pe3yJabTar
pacueta
— IIpuBoguT npumepsl
PaKTUYECKOTO
UCIIOJIb30BaHUS
Jlnst nowsATHA:
CJIy4alHbII OMBIT U CIIy4ailHOE
cOOBITHE, BEPOSATHOCTD CIIy4aitHOrO
COOBITHS; YMETh BBIUUCIIATh
BEPOSITHOCTP C MCIIOJIb30BaHHEM
rpau4ecKuX METOIOB, CTETIEHb C
LeJIBbIM TIOKa3aTesieM, KOPEHb
HaTypaJbHOH CTENeHH, CTENIEHb C
parroHaATFHBIM TTOKa3aTeNeM,
CTEIEHb C JeHCTBUTENbHBIM
(BeIIeCTBEHHBIM) [TOKA3aTENIEM,
Jorapugm ymcia, CHHYC, KOCUHYC U
TAHT'€HC IIPOU3BOJIBHOTO YHCIIA,
rpaduk GpyHKINH, 0OpaTHas
GbyHKIMSA, KOMIO3ULIKS QYHKIUH,
AvHeNHast pyHKIUS, KBalpaTUIHas
(dbyHKIUS, cTenenHas QyHKIuUs ¢
LIEJIBIM [TOKa3aTelNeM,
TPUTOHOMETPHYECKHE (DYHKIHH,
o0paTHbIE TPUTOHOMETPUUECKUE
(GyHKINH, TIOKa3aTeNbHAs 1
jorapudmuueckas pyHKIuH,

TectupoBanue

MaremaTuyeckum

JUKTAaHT

NunuBunyansHas
CaMOCTOSITEIbHAs
pabora

IIpencraBnenue
PE3yJIbTaTOB
IIPAKTUYECKUX paboT

KonTponbhas padora

Brimonnenne
¢ depeHIINPOBaHHbBIX
3aIaHUN

Brinonnenue
TBOPUYECKHUX 3alaHUI

Brinonnenue
SK3aMEHAIlMOHHEIX
3aIaHUN




YEeTHOCTh (DYHKIMH, TIEPHOTUIHOCTD
(GyHKINH, OTPaHHYEHHOCTD
(yHKIIMHM, MOHOTOHHOCTbH (DYHKITHH,
9KCTpeMyM (YHKIMU, HAUOOJIbIIEE U
HavMeHbIIee 3HaYeHNs PYHKIINU Ha
MIPOMEKYTKE

BeimonHsieT BepHOE OCTpOEHUE
rpaduKoB 10 PYHKIUAM U
BBINIOJTHSACT aHAJIN3 CBOMCTB

GbyHKIIIN

OK 05 - YMETh OINEPUPOBATh MOHATHIMH: CPEIAHEE apUPMETHYCCKOE, —  ®opMyIHpYET OpeIe/ICHHE, TectupoBanue
MenuaHa, HaumOoJsiplllee M HauWMEHbLIEEe 3HAUCHMA, pa3Max, —  BoCIPOM3BOAKT
JHcriepcusi, CTaHIApTHOE OTKJIOHEHHWE YHUCIOBOrO Halopa; (3aTHCHIBAET, BHIGHPAET)
YMEHHE  U3BJIEKaTh, HWHTEPIPETUPOBaTh  HH(MOPMAIHIO, bopmyny (ypasrenue) MaTeMATHIECKH
NpEACTaBICHHYI0 B Tabiauuax, Ha JAdarpaMmax, rpadukax, .
OTPa’KaIOLIYyK0 CBOWCTBA pEaJbHBIX MPOLIECCOB U SIBICHUI; — Bbimonnser pacuer snaueHui
PEJICTABIATH MH(POPMALUIO ¢ TIOMOLILIO TG U AUATPAMM; C UCIOJIb30BaHUCEM
HCCEN0BATh CTAaTUCTUYECKHWE JaHHbBIE, B TOM 4HCIIE C ypaBHeHHs (IrpaduKoB) AUKTAHT
INpUMEHEHUEM IpaMueCKUX METOOB U SIEKTPOHHBIX CPE/ICTB; — AHanu3upyert pe3yabTar
- YMEeTh ONEPHUPOBATH MOHATHAMH: TOYKa, MpsAMasi, TUNIOCKOCTb, pacueta
IPOCTPAHCTBO, JBYIPAHHBIM YIOJI, CKPEIUBAIOIIUECS TPSAMBIE, — TlpuBOAUT IIPUMEPEI NupuBunyanpHast
NapajuleNbHOCTh M MEPICHMKYJAPHOCTh  TPAMBIX M [PAKTHYECKOTO CaMOCTOSTENILHAS
TUIOCKOCTEH, Yrojl MEXIy NPSMBIMH, YIOJ MEXAYy HpAMOH U e p— pabora
TUIOCKOCTBIO, YTOJI MEXJY IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKU Tliist THOHSTTHMiA:
IO TJIOCKOCTH, PAcCTOSIHUE MEXAY HPSMBIMH, PAacCTOSHHE
MEXIY TIOCKOCTSMU; Cpennee apndmernieckoe, [IpencraBnenue
- YMETb UCIIOJIL30BATh TIPU PELICHHUH 337124 H3yueHHbIe (akrtel un | MEANAHA, HaubobIIee U pe3yJIbTaToB

TEOpEeMbl INITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepsl 00BbEKTOB
OKpY>KaloIllero Mupa

HauMEHbIIIEE 3HAYECHMS], pa3Max,
JUCHepcusi, CTAaHJapTHOE
OTKJIOHEHHUE YHCIIOBOTO Habopa;
TOYKa, MpsiMasi, MI0CKOCTb,
MIPOCTPAHCTBO, IBYTPaHHBIN yToll,
CKpEIMBAOIINECS MPSIMBIE,
NapajuIeIbHOCTD U
MEPIEeHIUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEH, YToJI MEX1Y NPSIMbIMH,

MPAKTUYECKHUX paboT

KonTponbhas pabota




YrOJI MEXy IPSIMOM U INIOCKOCTBIO,
yroJl MeXy IUIOCKOCTSIMH,
paccTositHue OT TOYKHU J0 IJIOCKOCTH,
paccTositHue MEXAy MPSIMBIMH,
paccTosiHue MEXAY MIIOCKOCTIMU

Beinonuenue
i QepeHIPOBaHHBIX
3alaHuI

Brinonnenue
TBOPYECKHUX 3aJ]aHUI

Brinosinenue
3K3aMEHAIMOHHBIX
3aaHui
OK 06 - YMETb ONEPUPOBATh MOHATHUSAMU: MPSIMOYTOJIbHAs CHCTEMA —  ®opMyIHpYET ONpeJIe/ICHHE, TectupoBanue

KOOPJIMHAT, KOOPJMHATHI TOUKH, BEKTOP, KOOPJIUHATHI BEKTOPA, —  BocnponsBoauT

CKaJIsIpHOE TPOW3BENIEHUE, YToll MEXIy BEKTOpaMH, CyMMa (3aITHCHIBACT, BHIGHPAET)

BEKTOPOB, IPOW3BENEHHE BEKTOpa Ha YHCJIO; HAXOIUTh C bopmyy (ypasHerue) MaTeMaTHIECKH

MTOMOIIIBIO M3YYCHHBIX ()OPMYJI KOOPIUHATHI CEPEAUHBI OTPE3Ka, .

PACCTOSIHYE MEIKTY ABYMS TOTKAMEL — BremonHser pacyeT 3Ha4CHU N

-yMETb BHIOMPATh MOAXOAIIMI H3yUEHHBIH METO IS PELICHUS C UCII0JIb30BAHUCM

3aJa4M,  pacro3HaBaTh  MaTeMaTUYCCKHE dakTel U ypaBHeHuUsI (rpaduKoB) AUKTaHT

MaTeMaTHYeCKUE MOJCIM B TNPUPOAHBIX U OOILIECTBEHHBIX — AHanu3upyeT pe3yabTar

SABIICHUSIX, B WCKYCCTBE, YMEHHE MPHUBOIUTH IPUMEPHI pacuera

MaTeMaTH4ECKHX OTKPBITUA  POCCHHCKOM M  MHPOBOH —  TIpuBOIHUT mpUMEPHI NuauBunyanbHas

MAaTCMAaTHU4YCCKON HAYKH. . . PaKTHYECKOTO CaMOCTOSITEIIbHAI

- YMETh OTIEPUPOBATH MOHATHIMHU: CIYYaiHBIN OMBIT U e p— pabora

CITy4aifHOe COOBITHE, BEPOSTHOCTh CIIy4aitHOTO COOBITHUS; YMETh JUist TIOHSTHi:

BBIYHCIISITh BEPOATHOCTD C HCIIOJIE30BaHUEM TpapruecKux

METOJIOB; PUMEHSTDH (HOPMYITBI CIOXKESHHUS U YMHOKEHUS EEg;‘;g{Z::IngqiiCTﬁii (I)(IE)OPIII/IHaT, TTpecrabienue

BEPOSTHOCTEH, KOMOWHATOpHBIE (PAKTHI U POPMYITBI IPH ' ’ pE3yJIbTaTOB

pEIIeHUH 3a/1a4; OlIEHUBATh BEPOSITHOCTH PEaIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4allHbIMU BEJIMYMHAMM; YMEHUE IPUBOIUTD
MIPUMEPHI IPOSABJICHUS 3aKOHA OOJIBIINX YUCENT B TPUPOIHBIX U
OOIIECTBEHHBIX SBIICHUIX

KOOPJAMHATBI BEKTOPA, CKaJISIPHOE
IIPOU3BENICHUE, YTOJI MEXKIY
BEKTOPAaMH, CYMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YHUCIIO,
CIIy4alHBIH OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSITHOCTH CIYYaliHOTO
COOBITUS

MPaKTUYCCKUX pa60T

KonrtponsHas pabora




Beinonuenue
i QepeHIPOBaHHBIX
3alaHuI

Brinonnenue
TBOPYECKHUX 3aJ]aHUI

Beinonuenue
9K3aMEHALMOHHBIX
3aJlaHui
OK 07 - YMETh OIEPHUPOBATh MOHATHAMM: (YHKIHS, HETpEephIBHAS — ®opmynupyer onpezenenue, | TectupoBanue

GyHKIUSA, TPOU3BOAHAS, IEpBOOOpa3Hasi, OIpeIcICHHbIN —  BoOCIIPOM3BOAHT

WHTErpall; yYMETb HAaXOIWTb NPOHM3BOJHBIC OICMCHTAPHBIX (3aITHCHIBAET, BEIGHPAET)

(GYHKIMH, UCTIONB3Ys CHPaBOYHBIC MaTepHalbl; MCCIET0BATh B bopMysy (ypasHeHHe) MaTeMaTHdecKuii

NPOCTEHININX cay4asxX (YHKIUM Ha MOHOTOHHOCTH, HAXOIUThH .

HauOoOJbIIME W HaWMEHBINNE 3HAYCHUS (QYHKIHMHA; CTPOUTH — Boimonnser pacuer sHaueHui

rpaQyKyd  MHOTOWIEHOB C  HCHOJIB30BAHMEM  almapaTa C UCTIOJIE30BaHUCM

MaTeMaTHYeCKOr0 aHalIn3a; NPUMEHSITh MPOU3BOJHYIO TPH ypaBHeHUs (rpadHKoB) AUKTAHT

pelieHMy  3aJad  Ha  JBWDKEHHE;,  pellaTh  PaKTHKO- — AHanusupyer pe3yabTaT

OPHEHTHPOBAHHbIC 3aJauydl Ha HAWOOJNBIIME W HAUMEHBIIHE pacueTa

3HAYEHMs, Ha HAaXOXKIEHUE ITyTH, CKOPOCTH U YCKOPEHHS, — IIpuBoauT IpUMEpHI NupuBuyanpHast

- YMETh ONEepPHPOBATh MOHATHAMU: JBHXXEHHUE B MPOCTPAHCTBE, [PAKTHYECKOTO CaMOCTOSATEILHAS

no00HbIe (PUTYPBI B MIPOCTPAHCTBE; UCIIOIH30BaTh OTHOLICHHE HCHOIE30BAHMS paGora

IIoniazell MoBepXHOCTEH W O00BEMOB MOJOOHBIX (UTYp IpH TInst momsITHi:

CILICHNY 337134,
{)yMeTI) BBIYUCIISITh TEOMETPHUYECCKHE BETMUMHBI (JUIMHA, YTOII, (ynkuns, HenpepbiBHas GpyHKIUA, IIpencraBnenue
IUIONIA/Ib, 00BEM, IUIONIAb TOBEPXHOCTH ), HCTIONB3YS pOU3BO/IHAs, NepBOOOpasHad, pe3yIbTATOB

U3y4YeHHbIEe (POPMYIIBI U METOJIBI

oTpezieNIeHHbI UHTETpall, ABH)KEHNE
B IIPOCTPAHCTBE, 110100HbIE (QUTYPHI
B [IPOCTPAHCTBE, AJIMHA, YO,
IUI0IIA/Ib, 00BEM, TUIOIIAIb
MMOBEPXHOCTHU

MPaKTUYCCKUX pa60T

KonrtponsHas pabora




Beinonuenue
i QepeHIPOBaHHBIX
3alaHuI

Brinonnenue
TBOPYECKHUX 3aJ]aHUI

Beinonuenue
9K3aMEHALMOHHBIX
3a1aHUI
IIK 2.1 - YMeTh CBOOOJHO OIEPHPOBATH MOHATUAMHU: TpaduK (HYHKIIHUH, — ®opmynupyer onpezaenenue, | TectupoBanue
oOpatHast GyHKIHS, KOMIO3UIUS QYHKIWH, TWHEWHAs QYHKIHS, —  BoOCIIPOM3BOAHT
KBa/IpaTUyHasi (YHKOUS, CTeNeHHas (QYHKOUS C ; IEeTIBIM (3aITHCHIBAET, BEIGHPAET)
noKasaTeieM, TpUroOHOMeTpudeckne (yHKkuum, oOpaTHbIC bopMysy (ypasHeHHe) MaTeMaTHdecKuii
TPUTOHOMETPUYECKHUE ¢byHKINH, NoKa3aTesbHast u B .
norapudmudeckas QyHKINN; yMETh CTPOUTH Tpaduku QpyHKIHH, —  DBIIOIHACT PACHCT 3HAYCHUN
BBHINOJIHAT NpeobpazoBaHus rpaGuKoB (yHKIMIA; C UCTIOJIE30BaHUCM S
- yYMeThb HCHONB30BaTh rpadukd GYHKUWH IIs1 M3YydeHHs ypaBHeHUs (rpadHKoB) A
MPOIIECCOB U 3aBHCUMOCTEW TPHU PEIICHHW 3a/a4 U3 JIPYTUX — AHanu3upyeT pe3yabTar
y4eOHBIX TPEAMETOB W W3 pPEAIbHOH JKHM3HH; BBIPAXKaTh pacueTa
(bopMyIaMu 3aBUCHMOCTH MEX/y BETHYHMHAMH; — IIpuBomut npumepsl NunuBunyansHas
- yMeThb W3BIIEKaTh, WHTEPIPETUPOBATh HHPOPMAIIHIO, [PAKTHYECKOTO CaMOCTOSATEILHAS
Npe/CTABICHHYIO B Tabnuax, Ha JIUarpaMmax, Fpa(bI/IKai(, HCHOIE30BAHMS paGora
OTPaXKaIOIIyI0 CBOMCTBA pEaJIbHBIX MPOLECCOB M  SBJICHUIA; o
> | st noHATHA:
NPECTaBIATh UHPOPMAIMIO ¢ TOMOIIBIO TaOJUI] U JHarpamm; (byHKIMS, HenpepbiBHas  (yHKIs
HUCCJIEIOBATh CTAaTUCTUYECKUE JAaHHbIE, B TOM 4YHCIE C yH ’ pep yH ’ HPGIICTaBHGHI/IC
TIpUMeHeHHeM rpadhHUecKUX METOIOB U IeKTPOHHBIX cpeact; | COTCTAHUC,  NICPECTAHOBKA,  HHCIO0 pe3ynbTaToB

- YMETh HaxOJUTh BEPOSATHOCTH COOBITHH C HCIIOJIB30BAHUEM
rpadUIecKUX METOJOB; NPHUMEHSITh IS peIeHus 3aaad
(GOpMyYITBI CIIOXKEHUSI W YMHOXXEHUS BEpOSTHOCTEH, popmyiy
MIOJTHOW BEPOSATHOCTH, (Popmyrny bepHyimn, KOMOMHATOpHBIC
daktel ¥ (QOpPMYINBI; OICHMBATH BEPOSATHOCTH pPealibHBIX
COOBITHI; yMEHHE OIEePUPOBATh MOHITHAMHU: CIIy4alHas
BEIIMYMHA, paCIpEleJCHUE BEPOATHOCTEM, MaTeMaTUYecKoe
0KUJaHUE, TUCTIEPCUS] U CTAaHJAPTHOE OTKJIOHEHHUE CIIy4alHOU

COYETaHWi, YHCIO TIePECTaHOBOK;
O6uHoMm  HplOTOHa, KOMIUIEKCHOE
YHCII0, COMPSDKEHHBIE KOMIUICKCHBIE
4yucla, MOIyIb W apryMeHT
KOMIUIEKCHOTO 4HCIIa, (popma 3amucu
KOMIUIEKCHBIX qucen
(reomerpuyeckas,

TPUTOHOMETpHUYECKasl "

MPaKTUYCCKUX pa60T

KonrtponsHas pabora




BeIWYHMHBL,  (YHKIMHM  pacmpelneneHdus] ©  IUIOTHOCTH
PaBHOMEPHOTO, MOKa3aTeIBHOTO u HOPMAJIHOTO
pacrpeneneHuii; yMEHHE HCIIOJIb30BaTh CBOWCTBA W3YyYSHHBIX
pacripeneneHuii A7l peleHus 3a1a4;

- yMeTb OIEpUPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUICKCHBIE YHCIIA, MOIYJIb W apryMEHT
KOMILJIEKCHOTO 4YHcia, (opMa 3aluch KOMIUICKCHBIX YHCENT
(reoMeTpuyeckasi, TPUTOHOMETpHUYECKass M anreOpanveckas);
yMeTb  TNPOM3BOIUTH  apUPMeTHYeCKHe  JEeHCTBUS  C
KOMITJIEKCHBIMH YHCJIaMH; IPUBOAUTH MIPUMEPHI HCTIOIB30BaAHUS
KOMITJIEKCHBIX YHCEIT;

- YMeThb ONEpUpPOBAThH MOHATHAMH: CpeaHee apH(pMeTHYECKoe,
MequaHa, HauOoJblIee W HaWMEHbIIEe 3HAYCHUS, pa3Max,
JMCHepCHUs, CTaHIapTHOE OTKJIOHEHUE YUCIIOBOIO HAbopa; yMeThb
U3BJICKaTh, MHTEPIPETUPOBATH HHPOPMALINIO, TIPEICTABICHHYIO
B Ta0JHIIaX, Ha AMarpaMMax, rpadukax, OTpakaronlyro CBOMCTBa
peanbHBIX MPOLIECCOB U SIBJICHUH; MPEACTaBISATh HHPOPMAIIHIO C
MOMOIIBIO TAOJHII ¥ JUarpaMM; HCCIEN0BATh CTATHCTHUECKHUE
JIaHHBIE, B TOM YHCJIE C TIPUMEHEHHEM TPahUIeCKUX METOIOB H
9NEKTPOHHBIX CPEJICTB;

- yMeThb CBOOOJHO ONEpPUPOBaTh IOHATHIMH: JBHKCHUE,
napajulelIbHbI  MEePeHOC, CHUMMETpPHsS Ha IUIOCKOCTH W B
IPOCTPAHCTBE, OBOPOT, NPeoOpa3oBaHue MOI00Hs, TOI00HbIE
Gurypsl; yMeTh pacro3HaBaTh paBHbIE H MOJO0HBIE (DUTYPHI, B
TOM 4HCIIE B TPUPOJE, HCKYCCTBE, AapXUTEKTYpe; YMETb
UCIIOJIb30BaTh ~ I'€OMETPUYECKHE  OTHOIICHHUS,  HaXOIUTh
reoMeTpHYeCKHe BEJTMYMHEI (JUIWHA, YTOJI, TUIOA]lb, 00beM) TIPU
pellIeHnH 3aa4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U U3 peabHON
KUZHH

- yYMeThb OIEpUPOBATh IMOHATHAMH: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHUKA, Ky0, MapajuieNienure]], Nnpu3Ma, NHpamuja,
durypa W TOBEPXHOCTHh BpAIllEHHs, NWIHHAP, KOHYC, IIap,
cdepa, ceueHuss GUrypbl BpalleHHUs, IIOCKOCTb, KacaroIasics
cdepsl, TUIMHAPA, KOHYCAa, IUIOMAAb OBEPXHOCTH HPAMUIBI,
Mpu3MBl, KOHycCa, HWIMHJApA, Momans chepsl, o0beM Kyoda,
OpSAMOYTOJIBHOTO — TapajuleNienunesa, HUpaMHIbl, IIPHU3MBI,
IJIMHIPA, KOHYCa, [Iapa; YMEHHE H300pakaTh MHOTOTPaHHUKH

anreOpandeckas), JIBIDKCHHE,
MapajuIebHBIA MEPEHOC, CUMMETPHUS
Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TpeodpazoBaHue MOA00WUS,
1no00HbIe (UTYPBI, MHOTOTPAHHUK,
CEYeHHE  MHOTOrpaHHUKA, KyO,
napaielieuIe], npu3Ma,
nupamuia, Qurypa u IMOBEPXHOCTb
BpAICHUS, MPSIMOYTOJIbHAS CUCTEMA

KOOpAMHAT, KOOPJAMHAThl  TOYKH,
BEKTOp,  KOOpJIMHATBI  BEKTOpA,
CKJIPHOE  IIPOM3BEAEHUE,  Yroll

MEX1y BEKTOpaMH, CyMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpa Ha YHUCIIO;
HAaXOJUTh C TOMOIIBIO H3YYEHHBIX
dbopMylI  KOOPIHMHATHI  CEPEIUHBI
OTpe3Ka, PacCTOSHHE MEXIY IBYMs
TOYKaMU

Beinonuenue
i QepeHIPOBaHHBIX
3alaHuI

Brinonnenue
TBOPYECKHUX 3aJ]aHUI

Brinoinenue
3K3aMEHAIlMOHHBIX
3aJaHui




Y TIOBEPXHOCTH BpAIICHUS, UX CEUYCHHS] OT PYKHU, C MOMOIIbIO
YEPTEKHBIX HWHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMETh
pacmo3HaBaTb ~ CHUMMETPUIO B MPOCTPAHCTBE,  YMETh
pacno3HaBaTh MPaBUIbLHBIE MHOTOTPAHHUKH;

- YMETh BBIOMPATh MOAXOAAIINN H3yUeHHBIH METO I IS PEIICHUS
3a1a4m, pacro3HaBaTh MaTeMaTH4IeCcKHe (hakxThI "
MaTEeMaTHYECKUE MOJCIN B TPUPOAHBIX U OOIIECCTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YyMEHHE NPUBOJUTH MPUMEPHI
MaTeMaTUYeCKUX  OTKPBITUH  POCCUMCKOM U MHUPOBOM
MaTeMaTUYeCKON HAYKH.

- YMETh OIEpHUPOBATH MOHATHSAMHU: MPIMOYTOJbHAsA CHUCTEMA
KOOPIMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKaJIsIpHOE TPOW3BENIEHUE, YToll MEXAy BEKTOpaMH, CyMMa
BEKTOpPOB, TPOMW3BEICHHE BEKTOpa HA YHCIO; HAXOAHUTHh C
MTOMOIIIBIO H3YYEHHBIX ()OPMYIT KOOPIUHATHI CEPEIUHBI OTPE3Ka,
paccTosTHUEe MEXIY BYMs TOUKAMH;

- YMETb ONCPpUPOBATH MOHATHAMH. TOYKA, IIpAMad, IJIOCKOCTD,
IIPOCTPAHCTBO, JBYTPAHHBIM yroJ, CKPELIUBAOIIUECS IPSMBIE,
MapajuieIbHOCTh W TEPHeHAWKYISIPHOCTh  TPSMBIX U
IJIOCKOCTEH, YroJl MEXAY NPsMBIMU, YroJl MEXAy NpIMOH M
MJIOCKOCTBIO, YTOJ MEXIY TUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH
JI0 TUIOCKOCTH, PAaCCTOSHHE MEXIYy TMPSMBIMHA, PacCTOSHHUE
MEXJy TUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh IPH PEIICHUN
3a7a4 W3y4eHHbIE (AKTHI U TEOPEMbl IUIAHUMETPUM, yMEHHE
OIIEHHUBATh Pa3Mephbl 00BEKTOB OKPYKAIOIIECTO MUPA;

- yMeTh MOJIEIMPOBATh pEealbHBIE CUTyalldd Ha S3bIKE
MAaTCMAaTHUKH; COCTABJIATH BbIPAKCHUA, YPAaBHCHUS, HCPAaBCHCTBA
U X CUCTEMBI TI0 YCIOBHUIO 3aJ]a4H, UCCIIEIOBATh TIOCTPOSCHHEIE
MOJIEIH c WCTIOJTb30BaHUEM ammapara anreOpsl,
HHTEPIIPETUPOBATD MIOJIy4ECHHBIN pe3ynbrar; CTpOUTH
MAaTEMAaTHYCCKHUE MOJICIIN C ITIOMOIIBIO TCOMETPUYCCKUX MOHATHI
U BEJIMYUH, PEIIaTh CBSI3aHHBIE C HUMU MPAKTUUYECKUE 3a/1auu;
COCTaBJISITh BEPOSATHOCTHYIO MOJENb M HHTEPIPETUPOBATH
HOHy‘IGHHBIfI PpE3YIbTAT, peuiaTb IIPUKITIATHBIC 3aa49u
CpEeICTBAMH MaTEeMaTHYECKOTO0 aHajlin3a, B TOM 4YHCIE
COIHMATHLHO-3KOHOMHYECKOT0 B (DU3MUYECKOTO XapaKTepa;







