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OBIIASL XAPAKTEPHCTHKA PABOYEN NPOT PAMMBI
OBHIEOEPASOBATEJILHOﬁ JUACHUILIAHBI OYIL04 MATEMATHKA

1.1 Mecro IMCIMILTHHEI B CTPYKTYpe npodeccHOHANLHON o6pasoBarebHOM NPOrpaMMLI

CIIO:

O6mreo6pasosarenbas aucuuiumna OYIL.04 Maremarnka sBIAETCA o6s3aTeIbHON JacTEIO
06me06pa3oBaTebHOIO LMKIa 00pasoBaTelbHOIl NPOrpaMMbl B COOTBETCIBUM C @rocC uno
crrenmatbEOCTH: 09.02.07 MH(OpMAIHOHHEIE CHCTEMBI H Iporpammuposanue, 35.02.12 Cajoso-
napkoBoe ¥ nammmadTHoe crpoutenncrso, 38.02.01 OxoHoMKMKA ¥ OyxranTepcKui y4cr (10
orpaciam), 43.02.16 Typusm ¥ TOCTENPHUMCTBO, 38.02.07 Bamxosckoe xmeno, 40.02.04
HOpucnpyaeHIHs.

1.2. Ieu ¥ IVIAHAPYEMBIE Pe3yIbTaThl 0CBOEHUS IHCIHILTHABI:

1.2.1. Iens gRCONRIHHLE

Coziepkanue TIporpaMmbl 00meodpa3oBaTenbHON MHCLHILTHHBL OVIL04 «Maremarna
HAIPaBJIEHO HA JOCTHXCHHUE PE3Y/ITATOB €€ H3YHCHHA B COOTBETICTBHH C tpeboBanmamu OTOC
COO ¢ yuerom npodeccuonansHoi Hanpasneasocty @T'OC CIIO.

1.2.2. IlnanupyeMble pe3y/bTaThl ocBoeHHs 06mieo6paioBarTebHOH NHCHHIUINEL! B
coorBercTBEM ¢ ®IOC CIIO u Ha ocuose ®I'OC COO

Ocofoe 3Hauenne JUCIHILIIHA HMeeT npu hopmuposaruu 1 passutan OK u IIK.



Ob6mue xomnereHuMH

ILnanupyemsble pe3yasrarsl o0y4enns

podecCHOHANTLHOM
UIeSATEeTEHOCTH
PUMEHHTEHHO

[K pasin4HabIM KOHTEKCTaM

O6mue! JAucnmnamnapane’
OK 01 Beibupars criocoGbi |- FOTOBHOCTB K TPy 4y, 0CO3HAHHE IEHHOCTH MACTEPCTBABIAETH METOIaMHA JIOKA3aTCIIbCTB, AITOPATMAMH PelleHHS
pelieHus 3anaq TPy A0motHe; 3ai1a4; yMeHue (opMyITHPOBATh ONpEIeIeHHs, AKCHOMBI 1

- TOTOBHOCTH K  dKTHBHOH  JIeATEJIbHOCTH[TEOPEMBI, IPHMEHSTH HX, IIPOBOAUTE JIOKA3aTEAbHBIE
TEXHOJIOTHYCCKOH M COUMATLHOH HANpaBICHHOCTHPACCYIKIEHHAS B XO/IC PELICHHS 3a141;
CHOCOGHOCTH  MHUIMHPOBATh,  IUIAHMPOBATH  H- YMETh ONIEPHPOBATH NOHATHAME: CTENIEHD THCIIA, norapugm

CAMOCTOATETHHO BBIIOJHSITE TAKYIO JIESTETbHOCTS, HCIIA; YMEHHE BBIMOMHSATD BHIYHC/ICHHE 3HAYEHUH H

- HHTEpec K pasiuuHbM cepaM npodeccnoHanbHORIpeo6pasoBatus BRPAKEHHI CO CTEHEHIMH H norapuMamu,
e TeIThHOCTH, [Ipe0bpasoBanys APOOHO-PALHOHAIBHEIX BHIPAKEHHIN;
Opnanenue YHHBEPCAIBHEIMH Y4eOHBIME} YMETH OTIEPHPOBATH OHSTHSIMH: PAlHOHATBHBIE,
[103HABATETHHBIMA JACHCTBHAMM: nl;[ppaunonanmme, ToKa3aTe/lbHbIC, CTeleHHBIE,

@) Oa3oBbIe TOrHYECKHe JeHCTRHS: jlorapu(hMHYECKHE, TPUTOHOMETPHYECKHE YPaBHEHHS I

- CaMOCTOSTENIEHO (hOPMYIIMPOBATh H AKTYATH3UPOBATHHEPABEHCTBA, HX CHCTEMEL

1pofJieMy. pacCMaTPHBATE €€ BCECTOPOHHE; - YMETb OIIepHPOBATh MOHATHAMU: (YHKIHS, HElIPephIBHAS

(yHKIHs, MPOU3BOIHAS, IEPBOOOpa3Has, olLpe/ie/ICHHBIH
HTErpajl; yMeTh HAXOUTh IPOU3BOIHBIE JIEMEHTAPHBIX
YHKLIAHA, UCTIONB3Y$ CIIPABOYHBIC MATEPHAIIL]; HCCIIEI0BATE
HPOCTEHIIHX ClydasX (PyHKIIHHE HA MOHOTOHHOCTS,
axo[AuTh HAMGOMBINNE X HAUMEHBIIHE 3HAUCHHS hyuKwi;
UTh IPa()UKH MHOTOWICHOB € HCHOJL30BAHAEM armapara
aTeMaTHYECKOro aHAJIN3a; [IPHMEHSTE IPOH3BOHYIO TIPH

- YCTaHaBIWBATh  CYHIECTBEHHBIH TPH3HAK  WJ
OCHOBAHHSL JUIS  CPaBHEHHMS, KiacCH(pHKaIuu
0000menns;

- OIPEZIENATh HENH [ACATEIbHOCTH, 33/1aBaTh MapaMerp
KPHTEPHHU MX JTOCTHKECHHS;

- BBISBIIATH 3aKOHOMEDHOCTH M  NPOTHBOPEYHS
[PaccMaTpHBASMBIX SBJICHUSX,

CLICHHH 3471849 Ha MBHIKCHHE, PELIATh [IPAKTHKO-

! YkasblBatoTcA AMYHOCTHbIE 1 MeTanpeameTHeie pesynbratel us ®0OC COO (s nocnegHei pegakumm ot 12.08.2022) 8 oTriaronsHoli Gopme, hopmupyemsie
06Le0bpazoBaTeIbHON AUCLUNAMHON
2 MucumnnmMHapHble (npeameTHbIe) pesynbTaThl YKa3LIBAOTCH B COOTBETCTBUM C UX NOMHBIM nepeyHem o ®rOC COO (B nocaegHei pegakumm ot 12.08.2022
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- BHOCHMTH KOPPEKTHBBI B JEATC/ILHOCTE, OIEHWBATHOPHEHTHPOBAHHDBIC 3a/1a'TH Ha HanOOIbIINE ¥ HANMEHBLINHE
COOTBETCTBHE pPE3YILTATOB ICIIM, OLICHHBATh PHCKHBHAYCHMS, Ha HaxXOJKJICHHUE IMYTH, CKOPOCTH M YCKOPCHHA

[10CIICACTBAN JEATEIBHOCTH; YMETD ONEPHPOBATh TIOHSTHSIMHA: PAIlHOHAIbHAS (Y HKIIHS,

[ paseHBATH KpeaTHBHOE MbIIIICHHE NpPH PeIeHMHIOKasaTe/bHas Gy KIS, CTENeHHas (dyukus,

DKU3HCHHBIX TTPO6IeM norapudmeteckas (yHKITHS, TPHTOHOMETPUIECKUE (Y HKIMH,
0) GazoBbie HCCIEA0BATEILCKHE JICHCTBUS: oBpaTHbie (yHKUMH: YMEHHE CTPOHTH TPaUKU U3y ICHHBIX

| prajers HaBBIKAMH yueGHO-HCCIENOBaTETbeKON  HiQyHKIHI, HCHOJIB30BaTh rPAGHKH NPH H3YUCHHH IIPOIECCOB
[IPOCKTHOH JIeATENHHOCTH, HABbIKAMH PA3pEHICHMSAM 3aBUCUMOCTCH, IPH PEIICHIA 3a/1a U3 JpyIax yueOHbIX
rpo0iiem; pEIMETOB W 33/1a4 U3 peanbHON JKHU3HH; BRIPAXKATh

- BBMBIATH TIPHYAHHO-CIEACTBEHHBIC CBA3M  M(HOPMYJaMH 3aBHCHMOCTH MEXKTy BETHIHHAMH;
AKTyaIH3HpOBATh 3ajauy, BBIABUTATh TIHTIOTE3Y €€ YMETh PellaTh TEKCTOBBIC 33/1a9H Pa3sHbIX THIIOB (B TOM
¢c7le Ha IPOLEHTHI, IOJIM H YacTH, Ha JABHKeHue, paboTy,
TOMMOCTb TOBApOB M YCIIyT, HATOTH, 3a/la4y U3 00nactu

pelIeHUsl, HAXOAWTh apryMEHTBl Ul JIOKa3aTCIbCTB
CBOMX YTBEPX/ICHHIi, 3a1aBaTh 11apaMeTpbl i KPHTEPH
pCLICHNAS

- aHAJM3MPOBATH TIOJIYYEHHBIC B XO/C peiienus 3aj1a4

[paBICHHS JIHYHBIMA H ceMeiHbMHA Gunancamu);
OCTABJISTH BHIPAXKEHHS, YPABHEHHUS!, HEPABCHCTBA U HX
HCTEMBI 110 YCJIOBHIO 33]1a9H, HCCHE/I0BATh MOy YCHHOS
eIICHHE H OLICHHBATH NPABION0I00HOCTE PE3YILTATOB,
yMeTh ONCPHPOBATH MOHATHAMH: CpejiHee apupmeTHdeckoe,
ennaHa, HauOOoIIbITICe ¥ HAWMEHbILEe 3HAYCHHUS, Pa3Max,
HCIEpPCHs, CTAHAAPTHOE OTKITOHEHHE YUCI0BOro Habopa:
METh U3BJIEKaTh, MHTEPIPETHPOBATL HHPOPMALHKIO,
pelCTaBICHHYO B TaOITHIAX, Ha HarpaMMmax, rpapukax,
TPAKAIOLLYHO CBOHCTBA PEATTEHBIX IPOLECCOB U SABJICHW;
IpeCTaBIIATH HHPOPMAIHIO ¢ TOMOIIBIO Tab/IAIL 1

pe3y IbTaThL KPHTHYECKH OLEHHBATH UX I0OCTOBEPHOCTE.
[IPOrHO3MPOBATH N3MEHEHUE B HOBBIX YCIOBHAX;

- yMETh TEPEHOCHTh 3HAHMS B [O03HABATEIBHYIO
PaKTHYECKYO0 001ACTH KU3HEACATCIBHOCTH,

- yMETh MHTEIPHPOBATE 3HAHMS M3 PasHbIX MPEJAMETHD
o01acTei;

. BBUIBMTATh HOBBIE HIEH, NpeAIararb OPHTHHATLHBL
1OJIX0IB] H PEIICHHAS:

1 CIIOCOOHOCTE WX MCIO/Ib30BAHMS B II03HABATETHHOM
conpabHOM MpaKTHKE JIHarpaMM; HCCIICOBATh CTATHCTHYECKHE IAaHHEBIC, B TOM
YHCIIe ¢ IPIMEHEHHEM TpadiuecKuX METONOB H 3NEKTPOHHBIX]
CPEJICTB;




- YMETH ONEPHPOBATE HOHATHIAMHU: CIYYaiHBIN ONBIT |
CIIy9JaiHOe COOBITHE, BEPOSITHOCTD CIIYUAHOrO COOBITHS,
YMEHHE BHIYHCIATL BEPOATHOCTD ¢ HCHOJIL30BAHHEM
rpadHuecKiX METOI0B; IPHMCHATE (OPMYJIBI CTOKEHUS |
YMHOKEHHSI BEPOATHOCTEH, KOMOHHATOPHBIE (DaKTHI 1
(bopMy Ikl IPH pelIeHUH 3a/1a4; OLEHHBATEL BEPOSTHOCTH
PEATBHBIX COOBITHI; 3HAKOMCTBO CO ClIY4alHBIMH
BETMUMHAMHA, YMEHHUE PUBOANTL HPUMEDHI TPOSBIEHAS
BAKOHA OONBINKX YHCEI! B HPHPOIHBIX H OGIIECTBEHHBIX
ABIICHUASX
- YMETh ONEPUPOBATH NOHATHIMH: TOUYKA, [IPSMas, TUIOCKOCTh,
[TPOCTPAHCTRO, /IBYIPAHHBIN Y01, CKPENIHBAIONTAECS
IPSIMbIE, TAPAICIIBHOCTD M IEPIIEHIHKYSIPHOCTD IIPSAMBIX H
[UIOCKOCTEH, YTOJI MEKTy TIPIMBIME, YTOJI MEXTY NPSMOH 1
[IJIOCKOCTBIO, YTOII MEXTY IJIOCKOCTAMH, PACCTOSIHHE OT
TOUKH JIO TNIOCKOCTH, PACCTOSHUE MEIKAY IIPSIMBIMH,
[PACCTOSTHAE MEKTY TIOCKOCTAMH; YMEHHAES HCHOIB30BATh TIPH
PELICHHH 337124 H3Y9CHHBIE (aKThl H TeOPEeMbI ILIAHUMETPHH;
YMEHHE OI[CHUBATE pa3Mephl 00BEKTOB OKPYIKAIOIIEr0 MHpA;
- YMETE OMEPHPOBATH HOHATHAMH: MHOIOIDAHHHK, CEHYEHUE
HOTOrpaHHAKa, Ky0, napajule/eluIes, Npu3Ma, ITHpaMuia,
HIYpa U MOBEPXHOCTH BPAICHHMS, IIMIMHJIP, KOHYC, [Iap.
bepa, ceuenns Gpurypsr BpaiieHus, II0CKOCTh, Kacaromascs
(epsl, ITHHPa, KOHYCa, IIOMAh HOBEPXHOCTH
THPaMHTBL, TIPU3MBL, KOHYCA, HUJIMHAPA, IUIOMANb Chepsl,
Obem KyDa, NpAMOYTOIBHOTO Hapa/UIe/IENHITE 1A, TTHPAMHIIBL,
PH3MBI, IMANH/pa, KOHYCa, l1apa; yMEeHHe n300paxarh
HOTOIrPAHHAKH H TOBEPXHOCTH BPAIICHHS, HX CEYEHHS OT




PYKH, € TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H 271E€KTPOHHBIX
Cpe/ICTB; YMEHHE Pacio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;
yMEHHEe PacIlo3HaBaTh NPaBH/IbHBIC MHOTOIPAHHUKH;

- yMETh OTIepHPOBATh MOHATHAMH: JIBUKEHHE B IIPOCTPAHCTBE,
noJ06HbIE (PUTYPBI B IPOCTPAHCTBE; MCITOTH30BATH
OTHOIEHHE [UIOINALEH MOBEPXHOCTEH B 00BeMOB NOAO0HBIX
buryp MpH peleHun 3a5a4;

- YMETh BHIUHC/IATH FEOMETPHYECKHE BENHIMHBI (JUTHHA, YIodl,
TLTOMA b, 00BEM, IUIOMIAAs HOBCPXHOCTH), HCIIOIB3Y S
H3yueHHBIe (POPMYJIBI U METO/IBL;

- YMETH ONEpUPOBATh IOHATHAMM: TPAMOYTOJIbHAS CHCTEMA
KOOPIUHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPAHHATEI
BEKTOpA, CKAISAPHOE IIPOU3BEACHHE, YTOT MEX/Ty BEKTOPaMH,
CyMMa BEKTOPOB, IIPOM3BEJIEHHE BEKTOPA Ha THCIO; HAXOMThH
C TIOMOLIBIO H3Y4YSHHBIX (OPMYTT KOOP/IMHATE] CePeUHEI
0Tpe3Ka, PACCTOSHUE MEAULY JBYMS TOUKAMH!

- yMeTh BLIOMpATh NOAXOSIIHN H3YUEHHBIR METO /LIS
PENTEHHUs 3a1a4H, PACIIO3HABATH MaTeMaTHecKne PaKTsl 1
MATEMATHYECKHE MOJEIH B TIPAPOIHBIX H 00IIECTBEHHBIX
BIIEHHAX, B UCKYCCTBE; YMEHHE IPHBOIUTE IPHMEPhI
aTeMaTHYeCKHX OTKPBITHIl pOCCHCKOiT 1 MEHPOBOH
aTeMaTHYECKOH HayKH.

- YMETh OIICPHPOBATh IOHATHAMH: OTIPETIeIeHHE, AKCHOMA,
TeopeMa, CIIeJICTBHE, CBOHCTRO, IPH3HAK, T0Ka3aTeILCTBO,
paBHOCHIIbHBIE (JOPMYIIHPOBKH; yMeHHE QOPMYJIMPOBATE
0GpaTHOE U IIPOTHBOIIOIOKHOE YTBEPKIEHHE, TIPHBOAHTE
TpEMEphI H KOHTPIIPAUMEPHL, HCIOJB30BATh METO/]
MATEMATHYEeCKOM HHIYKIIHH; IIPOBOANTE JIOKA3aTelIbHbIC




PAacCy KIE€HHMS [PU PENICHHH 3a/1a4, OLEHHUBATD JIOTHYCCKY O
IPaBUILHOCTD PACCYIKIACHHH;

- yMETb ONEPHPOBATH NOHATHIAMMU: MHOXKECTBO.,
[10/IMHOKECTBO, ONEPAIIHA HAJ MHOXKECTBAMH; YMEHHE
HCIIOJIB30BATEL TEOPETHKO-MHOKECTBCHHBIN annapar 1jist
OTTHCAHMS PeajlbHBIX IIPOLECCOB M SBICHUH NPU PEILICHHH
/a4, B TOM YUCIIE U3 APYTHX YYeOHbIX IPEIMETOB;

- YMETh OIIepHPOBAThL NOHSTHIAME: rpad, cBsA3HBIH rpad.
[TepeBo, UKL, Ipad Ha IIIOCKOCTH; yMEHHE 3a1aBaTh U
OITHCHIBATH Ipadbl PA3IMUHBIMK CIIOCODAMH; UCIIONB30BATH
rpad)bl IIPH PEILICHUH 33113,

- YMeTBb CBODOIHO OIEPUPOBATH HOHSTHAMH: COYCTAHHE,
epecTadoBKa, YHC/I0 COUETaHKH, YUCIIO [IEPECTAHOBOK;
ouHoM HbloTOHA; yMEHHE IPAMEHS TS KOMOHHATOPHBIE (DAKTH]
|1 paccyKIAeHUS JUIs PEIICHUA 3a/1a4;

-yMETL OIIEPHPOBATE OHATHAMH: HATYPAILHOE YHCIIO, HEN0e
YICJI0, OCTATOK IO MO0, PALMOHAIIBHOE YHCIIO,
[MPPALHOHAIBHOE YACIO, MHOXKECTBA HATYPallbHBIX, LENbIX,
PALIMOHAILHBIX, ICHCTBHTEILHBIX YHCEN; YMEHHE
[HCII0IBL30BATE IPU3HAKHA AEIMMOCTY, HAMMEHbIIKH 00
J1e1MTeNb M HAaUMEHbLIee 00Iee KpaTHoe, anropuT™ EBkimia
[TpH PELICHHY 3aa9; 3HAKOMCTBO C Pa3IH4HbIMU
[103ULMOHHBIMY CHCTEMaMH CYHCICHMS;

- yMeTh CBOOOHO ONIEPHPOBATH OHSATUSMHM: CTEIIEHB ¢
l[e/IbIM [10Ka3aTeNieM, KOPeHb HaTypaibHOM CTEICHH, CTEICHb
C palHOHAILHBIM [I0KA3aTENICM, CTEICHD C JCHCTBHTE/IbHBIM
(BeleCTBeHHLIM) IOKa3aTeseM, Jjorapudm gucia, CHHYC,
[KOCHHYC ¥ TAHICHC [IPOM3BOILHOIO HMCIIA;




- YMETH OLEPUPOBATL NOHSITHSMH: TOAK/IECTBO,
TOJKIECTBEHHOE peodpa3oBaHue, ypaBHeHHE, HEPABEHCTRO.
cUCTeMa YpaBHEHHH M HEPABEHCTB, PABHOCHIIBHOCTh
VpaBHEHHH, HEPABSHCTB U CHCTEM, PAIlHOHAIIBHEIE,
MppalHOHAIbHbIE, [10KA3aTe/IbHbIe, CTENeHHBIS,
orapu@mMuuecKue, TPUTOHOMETPHYECKHE YPaBHEHHS.
HEPABEHCTBA M CACTEMbI; YMEHHE pellaTh ypaBHEHWS,
HEPaBEHCTBA M CHCTEMBI € TTOMOUIBIO Pa3TMYHBIX ITPHEMOB;
pellaTh ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C TapaMeTpoM;
[IPHMEHSITh Y paBHEHHSI, HEPABEHCTBA, X CHCTEMBI JUIA
pelneHHs MaTeMaTHIeCKUX 3a/1a4 | 3a7a4 U3 pa3iinyHbIX
oOs1acTelt HAyKH U peaTbHOH JKH3HU;

-yMeTb CBOOOIHO OTIEPHPOBATH IOHATHAMH: rpaduk
(bynxuun, obparsas GyHKLIKS, KOMIIO3HIMS QYHKIHHA,
nuHeitHas QyHKIUA, KBaApaTuiHas QyHKIus, CTeneHHas
(hyHKIHS ¢ HebIM [I0Ka3aTe/ieM, TPHIOHOMETPHYECKHE
byHKIK, OOpaTHEBIE TPHIOHOMETPHYECKHE (Y HKITHH,
[oKa3aTesbHAs U norapudmuyeckas GyHKIUH; YMEHHE
cTpouTh rpaduky QPyHKUMI, BRIIONHATE NpeoGpazoBaHus
rpagukoB GyvHKIHI;

YMEHUE UCTIONB30BaTE rpaduku QyHKIM 11 H3yaeHHs
[POLECCOB U 3aBUCUMOCTEH [IPH PELICHUH 3a/1a9 B3 PYTHX
yucOHBIX NPEIMETOB H U3 PEAIILHOM KH3HH; BHIpaKaTh
(opmysiaMH 3aBHCUMOCTH MKy BEJTHUUHAMH;

yMEHHE ¢BOOOJHO OLEPHPOBATE MOHATHAMHE: YeTHOCTE

by HKIMH, IEPHOAHYHOCTE (PYHKIHH, OTPaHUYeHHOCTh

by HKIIHH, MOHOTOHHOCTb (DYHKIIHH, SKCTPEMYM (DYHKITHH,
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HaHOOMIbIICe M HAUMEHBIIES 3HAYeHHs QYHKIMHA Ha
[TPOMEKYTKE; YMEHHE IIPOBOINTE HCCITEOBAHAE ()YHKIIHAM;
YMEHHE HCTI0JIb30BaTh CBOHCTBA H rpadukn GyHKIwi 11
PENICHHSA YPABHCHHUI, HEPABEHCTB H 3aJa4 C [IapaMeTPaMH;
H300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH MHOMKECTBA
PETNEHHH YPABHCHMI, HEPABEHCTB M X CACTEM;

- YMETh CBOOO/IHO ONEPHUPOBATH MOHATASIMH
[T0CJIC/TOBATCIIBHOCTE, apu(MeTHYecKas NPOrpeccHus,
reoMeTpHYICCKas [Iporpecchs, Geckoneuro yoriBaomas
FeOMETPHYECKas [IPOIrPECCHS; YMEHHE 3a/1aBaTh
[TOCNIE/IOBATENIBHOCTH, B TOM YHCIE C TIOMOIIBIO
PEXYPPEHTHBIX (GOpMY.I;

- YMETh OIICpUPOBATH HOHATHAMHA: HENPEPHIBHOCT (DYHKIIHH,
[ACHMIITOTHI rpauka (yHKIWMH, lepBas H BTOpas
NPOU3BOJIHAS (DYHKIIMH, TCOMETPHYECKHN U (pu3mdecKuii
CMBICJ TIPOU3BOHOM, IEpBOOOpasHast, ONpe/IeICHHbIH
[AHTErpar; yMEHHE HAXOAUTH ACUMITOTHI rpadnka §yHKIHA;
YMEHHE BBIYUC/IATH [IPOH3BOJHBIE CYyMMBI, TIPOH3BE/ICHHSL.
[9ACTHOTO U KOMIIO3HUMHA (YHKIIAH, HAXOMUTE YpaBHECHUE
[KacaTenbHOM K rpaduKy QyHKIHH;

YMEHHE HCTIOTH30BATh NPOU3BOIHYIO [T HCCIICI0BAHHS
(byHKIEil, 1T HAXOXKICHUA HAWTYYITIETO PEICHAS B
PUKIATHRIX, B TOM YHCIIE COLHAILHO-DKOHOMAYECKUX U
(brsuveckux 3aauax, U ONpe/IeNeHHs CKOPOCTH U
YCKOPEHHS, HAXOMUTh IUIOMIAAH U 00BEMBI (PUIYD ¢ IOMOILEIO
MHTEr palia; IPUBOANTE IIPHMEPEI MaTEMaTHYECKOrO
MOZETMPOBAHHS ¢ TOMOLIBIO AU ]epeHmanbHbIX

Y PaBHEHHIH;
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- YMETh ONIePHPOBATE IOHITHAMF: KOMIITIEKCHOE YHCIIO,
COTIpAKEHHbIe KOMILUIEKCHBIE YHCTIa, MOTYJTh H apryMeHT
KOMITJIEKCHOTO YKCIa, hopMa 3amicH KOMITIEKCHBIX YMCel
(reomeTpHYeCKas, TPHIOHOMETPHYCCKAs U anredpanyeckas);
yMETh TIPOH3BO/IHTEL apHPMETHYCCKNE TCHCTBUS C
OMILIEKCHBIMH YHCIaMH; IIPHBOJTATH IPAMEPHI
F:_cmﬂmonaﬂm KOMILICKCHBIX YHCE;
- yMeThb CBODOJIHO ONEPHPOBATH IIOHATHSIMH: CpefiHee
apumMeTHIecKoe, MeinaHa, Hanbosibinee H HAHMEHbIIEE
RHAYeHHs], pa3Max, JUCIICPCHs, CTAHIapTHOE OTKIOHEHHE /I
oTIHcaHKs YHCIOBIX AaHHBIX, YMEHHE HCCIIEeI0BATh
cTaTHCTHYECKHE JaHHbIE, B TOM YHC/IE ¢ MPHMEHEHHEM
rpadMHeCKUX METOOB U JIEKTPOHHBIX CPEICTB; TpaduecKu
[HcCeIoBaTh COBMECTHBIC HAOMOACHHS ¢ ITOMOMIBIO
fiMarpaMM pacceuBaHus i JIMHEHHON PerpecCuH;
- YMETh HAXOJUTh BEPOSTHOCTH COORITHI C HCTIO/Ib30BAHHEM
rpadYecKHX METOLOB; IPUMEHSTH /LI PEIIeHH 3a1a4
(hOPMYJTBI CIIOKEHHS H yMHOKCHHUS BEPOATHOCTEH, (popmyy
TONTHOM BeposTHOCTH, popMy Ty Beprym, KoMOHHATOPHBIC
haxTel 1 HOPMYJILL, OLEHHBATH BEPOSTHOCTH PEANILHBIX
COORITHIA; YMEHHME OLICPHPOBATH MOHATHAMM: CIIyqaiHas
BEMYWHA, Paclpee/ICHHE BEPOATHOCTEN, MaTEMATHUYECKOE
oKHIaHMe, JUCIIEPCHs U CTaHapTHOE OTKIOHEHHE
cryuaiinol BenMuHHbL, QYHKIMA pacTipeieNIeHus 1
MJIOTHOCTH PaBHOMEPHOIO, [10Ka3aTeIbHOT0 # HOPMaIbHOTO
pacnpeaeNeH i, YMEHHE HCI0b30BaTh CBOHCTBA H3Y4CHHBIX
pacrpesieNeHnil Ui PEIICHHs 3/[a4; 3HAKOMCTBO €
MOHATHIMH: 3aKOH OOJIBIIAX YHCEI, METOIbI BLIOOPOUHBIX
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UCCIICIOBAHIH: YMEHHE IPHBOAUTS PHMEDPBI TIPOSBICHUS
3aKOHA OOJIBIITHX YACEN B IPHPOIHLIX W 00IEeCTBeHHBIX
ABJICHUSIX

- YMETb CBOOOIHO ONEpHpPOBATH IIOHATHAME: TOUKA, IPsIMast,
[LUIOCKOCTB, TPOCTPAHCTBO, OTPE30K, JIYY. TUIOCKHI YIoJl,
JIBYTPAHHBIH YrOJI, TPEXIPaHHBIM YOI, IIePeceKaronecs,
1apA/LICILHBIE H CKPENIHBAFOILHECS TIPSMBIE,
IApAILIETLHOCTE W NEPICHAMKY ISIPHOCTh IPSIMBIX K
[JIOCKOCTEH, YTOJ MEXTy NPAMBIMH, YIOJ MEXIY NPAMOif 1
[LJIOCKOCTBIO, YIOJI MEXKY INIOCKOCTSMH; YMEHHE
MCIIOJIb30BATh MPH PCIHCHUH 3144 U3yUeHHBIE (haKThl 1
FCOPEMBI ITAHUMETPHH; YMEHHE OIEHHBATh PasMephl
OOBEKTOR B OKPYIKAIOLIEM MUDPE; YMEHNE ONICPUPOBATH
[IOHSTHAMH: MHOTOTPAHHUK, CCYEHHE MHOTOTPAHHHUKA,
1PABHIILHBIH MHOTOTPAHHUK, IIPH3Ma, IHpavMua. hurypa u
[IOBCPXHOCTD BpaIleHWs, MJIMHIP, KOHYC, map, cdepa,
Pa3BEPTKA IOBEPXHOCTH, CEUCHMSI KOHYCA W ITHITMH/IPA,
1apaJlIeIbHBIC OCH HITH OCHOBaHMUIO, CeUYeHHE mapa,
ILTOCKOCTh, Kacalomascs cepsl, IIHHIPA, KOHYCa; YMEHHE
CTPOUTL CEYCHHE MHOTOI'DAHHUKA, H300paxkaTh
MHOTOTPAHHHKH, (HTYPBI H IOBCPXHOCTH BPAITIEHHS, HX
CCYCHHS, B TOM YHCIIE C [IOMOIIBIO JJIEKTPOHHBIX CPEICTE;
YMCHHE IPUMEHATH CBOHCTBA reOMETPHYECKHAX (DHuryp,
CaMOCTOSTENBHO (JOPMYITHPOBATH OIPE/IETEHHS H3YYaeMbiX
(buryp, BLUIBATATE THNOTE3B! O CBOMCTBAX W NPH3HAKAX
reOMETPHYECKHX (DHUTYD, 000CHOBBIBATL HITH ONPOBEPIaTh HX;
YMCHHE IPOBOJINTE KAACCH(DHKANHIO QUTYD IO pa3siu4HbIM
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[IPU3HAKAM, BHIMTOIHATL HEOOXOAUMBIE OMOMHATEILHbIC
OCTPOCHHA:

- yMeTh CBOOOIHO ONEPUPOBATH HOHATHAMMU: ILIOMALL
urypsl, 06beM GUryphi, BeIHYHHA YIIia, PACCTOSHUE OT
TOYKH [0 IUTOCKOCTH, PACCTOSHAE MEXKILY IIPSMBIMH,
pAcCTOSHHUE MEIK/Y MTOCKOCTSMH, INIOma b Chepsl, MIomah
[IOBEPXHOCTH THPAMHIBL, [[PH3MBbl, KOHYCa, AITHH/IPA, 005eM
y0a, 1psAMOYTOIBHOTO NapauIe/elue/a, MHPaMu/bl,
[IpU3MBL, [MTHHIPA, KOHYCA, Iapa; YMEHHE HaX0HTh
OTHONICHHE 06BEMOB TIOZOOHBIX GUTYD:

L ymeTh cBOOOTHO OTIEPUPOBATH HOHSTHAME: JIBHKCHUE,
NapasuiebHBIH TePEeHoC, CUMMETPHS Ha TNIOCKOCTH H B
[IpOCTPAHCTBE, TIOBOPOT, Iipeobpasosanue noA06Hs,
nono6ukIe (PUTYPLI: YMEHHE PAcIiO3HABATE PABHBIC U
no100HEIe PUTYphL, B TOM YHCIIE B IPHPOJIE, HCKYCCTBE,
APXHTEKTYPE; YMEHHE HCIIOJIb30BATh FTEOMETPHUECKHE
OTHOIICHHS, HAXOUTH FEOMETPUYICCKAE BEMIMHLI (A/IHHA,
yTOJ1, IO T, 00eM) IIPH PEIICHHH 3a11aq U3 IpYTUX
y4eOHBIX TPETIMETOB M H3 PEAIbHOI IKH3HH;

- yMeTh CBODOIHO ONEPHPOBATH HOHATHSIMHA: MPSIMOYIOJIbHAs
cHCTEMa KOOP/IMHAT, BEKTOP, KOOPAHHATEI TOUKH,
KOOD/IMHATHL BEKTOPA, CyMMa BEKTOPOB, TIPOA3BE/ICHHE
BEeKTOpa HA YHACII0, PAa3/IOKEHHE BEKTOpa 110 Gasucy.
CKansipHOE TIPOM3BE/ICHHE, BEKTOPHOE TIPOM3BEICHHE, YIOI
€IK/LY BEKTOPAMH; YMEHUE HCIO/1b30BaTh BEKTOPHBII H
OOp/IMHATHBIN METOT JUIsl PELICHHS TEOMETPHYICCKHX 33/1a4 U
azad JApyruX y4eOHbIX IPeMETOB; ONIEPHPOBATh IOHATHAMMU!
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MaTprita 2X2 u 3X3, onpeenHTelh MaTPHLIbL,
FeOMETPHYECKHH CMBICI OTIPE/ICTATEA;

- YMETh MOZCIIHPOBATH PEA/IbHBIE CHTYAIHH HA S3BIKE
MATEMaTHKH; COCTABIATH BLIPAXKESHUS, YPAaBHCHHS,
HEPABEHCTBA B HX CHCTEMBI 110 YCIOBHIO 3a[1a4H, HCCJIE0BATD
MOCTPOCHHAIC MOJIC/IH € HCIIONIB30BAHMEM alllapaTa aireGpsl,
HTEPIIPETHPOBATE OJIYyYEHHBIH Pe3yTbTar; CTPOHTH
aTeMaTHYECKHE MOJIEIIH C TOMOIIBIO NeOMETPUIECKHX
[TOHATHI ¥ BEJIMYHMH, PEIIATh CBA3AHHBIC C HIMH
TPAKTHYECKHE 3a1a9H; COCTABIIATH BEPOSTHOCTHYIO MOJIENh
HHTEPIPETHPOBATH OIYYeHHBIH pe3ynbTar; peiarh
MPUKIIAHBIC 32124l CPEICTBAMH MaTEeMATHUCCKOI'0 aHAIH3A,
B TOM YHCJIE CONHAIbHO-OKOHOMHYECKOTO # (PU3UUECKOTO
XapaxkTepa;

- YMeHHE BIOUpaTh MOAXOIAMIAN METO LISt PELICHUS
Banayn; MOHUMAaHHE 3HAYHMOCTH MAaTeMATHKH B H3YYCHHH
[IPHPOJTHBIX H O0ICCTBEHHBIX TIPOIIECCOB W ABJICHMI; YMEHHE
pacrio3HaBaTh NPOABJICHUE 3aKOHOB MATEMATHKH B HCKYCCTBE,
YMEHHE IPHBOIMTSH IIPUMEPE] MATEMAaTHUSCKUX OTKPBITHIH
POCCHIICKOH M MEPOBOH MaTeMaTH4ecKoi HayKu

OK 02 McnoaszoBats
COBPEMEHHBIC CPE/ICTRA
[TOMCKA, aHAJIA3a H
MHTEpHIpETaltKl HHpOop™Maru,
1 UHYOPMALIHOHHEIE
TEXHOIOTHU IS BHITOTHEHHS
Banaq npodeccuoHaTbHOM
NIeATe/IbHOCTH

(B 06siacTi HEHHOCTH HAYYHOrO MO3HAHUS:

JIHAIIOTe  KYJIBTYDP,  CIOCOOCTBYIOIIErO
CBOCTO MECTA B MOTHKYTbTY PHOM MHpE;

-C(hOPMHPOBAHHOCTE MHPOBO33PEHUS, IOKA3aTe IbHAs bynKns, CTeneHHas byHKIMS,
COOTBCICTBYIOMIETO COBPEMCHHOMY YPOBHIO pasBUTHspIOrapH(p)MHYECKast (yHKIWS, TPHIOHOMETPHYIECKHE (ByHKIHN,
HayKu M OOMIECTBEHHOM NPAKTHKH, OCHOBAHHOIO HAOOpaTHBIC (GYHKIMH; yMEHHE CTPOHTb IpadMKH H3YYCHHBIX]

- YMETb OIEPHPOBATH MOHATHIMH: PalHOHAIBHAs (YHKIHS,

OCO3HAHHIODYHKIHIL, HCTI0IB30BaTh IPauKH 1P H3YYEHHH TTPOTIECCOB U
ABHCHMOCTEH, NpH peIIeHHM 3aJad M3 JPYIUX YUeOHBIX
PEOMETOB W 3a7a49 W3 pealbHOH JKM3HM; BHIPAKATH
OpMYJIaMH 3aBHCHMOCTH MEK/1y BEJIHUHHAMH,




L COBEpIICHCTBOBAHNE S3BIKOBOH M UUTATETHCKOM- YMETD OLIEPHPOBATE OHATHIMI: TOX/IECTBO, TOKIACCTBCHHOE)
ABTYPHl KAaK CPENCTBA B3aMMOICHCTBHA ~MENAy[ipeoOpasoBanue, — ypaBHCHME, — HEpABEHCTBO,  CHCTEMA

ITIO/IBMHE M TIO3HAHHWsA MHPA, ypaBHeHMIl W HECPABCHCTB, DaBHOCHJILHOCTH YPABHCHHH,
. Oco3HAHHME [CHHOCTH HAYYHOH  JICSATE/IBHOCTH/HEPABEHCTB H CHCTCM, palHOHAIbBHbIE, HPPAUHOHAIBHBIC,
rOTOBHOCTE OCYIIECCTBIATD IPOEKTHYIO HITOKa3aTe/IbHbIE, CTEMeHHBIE, JorapadMuYECcKHe,
MCCIEI0BATENIBCKYIO IeATeNBHOCT HHANBH/YaIBHO | BTPHIOHOMETPHYCCKAE YPABHEHUS, HEPABCHCTBA M CHCTCMBI,
rpymie. YMeTh pelliarh yPaBHEHWA., HEPABEHCTBA M CHCTEMBI (|
OBnajieHue yYHHBEpPCATIbHLIMY yueOHBIMH[TOMOIIBIO ~ PA3UYHBIX NPHEMOB. peIlaTh  YPABHEHHS,
[103HABATE/IbHBIMH JCHCTBHAMH: HEpaBeHCTBA M CHCTEMBI C TapameTpoM; I[IPUMCHSITH
B) pabota ¢ nH(opManuei: ypaBHEHHs, HEPABEHCTBA, HX CHCTEMbl JUIL pELICHUS

| pajgers HaBBIKAMH TIONydYeHHMs HHPOPMAIMH H3IMATEMATHYCCKHX 3a7ad W 33/ia9 H3 pasiuiHbIX oGnacTeii
MCTOUHMKOB ~ pasHeIX  THIIOB, camocronrem)ﬂj::aym M peaIbHOM KH3HH,
OCYINECTBIIATE [IOUCK, aHATM3, CHCTEMATH3alHI0 H- YMETh cBOOOJHO ONEPUPOBATH TOHSTHAMU: JIBUKCHHE,
MHTEPIPETAIAI0 WHGOPMALMK Pa3IHUYHBIX BUIOB WIADANLIEILHBIH MEPEHOC. CHMMETPHS HA IUIOCKOCTH H B
(hopM NpeCTaBICHUS, [IPOCTPAHCTEE, IOBOPOT, PpeobpasoBanue HoAo0Hs, MOA00OHbIE
| co3aBaTh TEKCTH B Pa3MUuHBIX (opMatax ¢ ydeToMpurypsl; yMersh pacno3HaBarh PaBHbIe U Ho00HbIe (hUTYPEL, B
nasuauennss WHGOPMAIAH W LEICBOH ayJMTOPHH,TOM HYHCIC B IPHPOJE, HCKYCCTBE, APXHTCKTYPE, YMEThH
BLIOMpas ONTAMATLHYIO (OPMY NPEACTABICHHS HHCIONL30BATh — [COMCTPHUCCKHE — OTHOLICHMS, — HAXOIHTH
BU3Y ATH3ALHH; reoMeTpHUCCKHE BEJHYMHBI (UTHHA, YIOll, ILTomiajb, 005beM)
- OlLIEHHBATH JOCTOBEPHOCTD, JISTHTHMHOCTBIPA DEIIEHAH 3a71a4 U3 JAPYruX y4eOHBIX HPECAMEIOB H H3
MH(OPMAITHH, ¢ COOTBETCTBHE IPABOBLIM U MOPATLHO-PEATbHOMH HKH3HHU
OTUYECKHM HOPMAaM;
L HCOOJIB30BaTh  CcpelcTBA  HHMOPMALHOHHBIX uJ
OMMYHHKAIIHOHHBIX ~ TEXHOJOIMH B PCHICHHH]
EiOFHHTHBHbIX, KOMMYHHKATHBHBIX H OPraHU3aIIHOHHBIX]
hamau ¢ coOmojenueM TpeOOBaHWM  3PrOHOMHKH.|
TeXHHKH 0E3011aCHOCTH, THTHEHBL, PeCy pcocOepeKeHus
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IPABOBBIX M ITHYECKHX HOPM, HOPM HH(bOpMEU.IHOHHOﬁl

NICATENTHHOCTD B
npogeccuonalbHoi cdepe,
MCTIONB30BaTh 3HAHMS 110
(puHAHCORBOI IPAMOTHOCTH B
PA3THYHBIX KABHECHHBIX
CHTyaIHsIx

063011aCHOCTH;

- BJIAJCTh HABBIKAMH DACMO3HABAHUS ©  3ALIMTHI

HGbOpMaLHH, uHpopManHoHHOH 0e301acHOCTH

UITYHOCTH
OK 03 ITnauupoars u B 00nacty IyXOBHO-HPABCTBECHHOIO BOCHUTAHAS: - YMCTH  ONCPHPOBATH  MOHATUSMH:  PallHOHALHEIE,
[PeANH30BBIBATE COOCTBEHHOE |-  CHOPMHPOBAHHOCTh  HPABCTBEHHOTO — CO3HAHHSAPPAIHOHAIBHBIC, [I0Ka3aTebHBIE, CTENeHHBIE,
MPO(ecCHOHAIBHOE 1 DTHYECKOTO TIOREICHUA; iforapuMudeckue, TPUIOHOMETPHYECKHE YDaBHEHUS W
ITHYHOCTHOE Pa3BHTHE, - CIIOCOOHOCTh OLCHMBATH CHTYALMIO H TPHHMMATHHEPABEHCTBA, X CHCTEMBI;
[1PE I PUHUMATEIIECKY IO OCO3HAHHBIE PCHICHHS, OPHCHTUPYSCH HAa MOPATbHO-- YMETh ONEPUPOBATh MOHATHSMH: MHOTOTDAHHHK, CEYCHHE

HPaBCTBECHHBIC HOPMbI ¥ IICHHOCTH; MHOTOTpaHHHKa, Ky0, mapauiejienumnes], mpH3Ma, THpaMu/ia,
- OCO3HaHWE JIMYHOIO BKIaJa B  TOCTPOEHHE(HIypa M HOBEPXHOCThH BpALICHHS, IMIHHAP, KOHYC, Imap,
ycToH4YnBOTO OY/IyIiero; chepa, ceueHus (PUrypsl BpalleHH s, MIOCKOCTD, Kacaromascs)
- OTBETCTBEHHOE OTHOWIGHHE K CBOHM DOIHTENSM HCHEpsl, MHIMHPa, KOHYCa, IUI0Ia1b IOBEPXHOCTH THPAMHA/THL,
(M) JIPYTHM HGICHAM CEMbH, CO3IAHHMIO CEMBH HAIPH3MBL KOHYCA, NHJIMHAPA, IIOMAIh chepbl, 00heM Kyba,
OCHOBE OCO3HAHHOTO MPUHSTHS LCHHOCTEH CeMeHHOMMIPAMOYTONLHOIO NapaUIecienune/a, MHPAMHIBL, TTPH3MbL
PKH3HH B COOTBETCTBUH C TPAIHIHAMH HAapoJoB PoccHuiunnunapa,  koHyca,  Imapa;  yMEHHE  H300paKaTh
Opianenne YHHBEPCAIbHBIMH PeryJiSTABHBIMHMHOTOIPAHHWKH M NOBEPXHOCTH BpAIICHHH, X CEYEHHS OT
NIeHCTBUSIMHE: YKH, C TIOMOIIbIO HEPTEAHBIX HHCTPYMEHTOR H 3JI€KTPOHHBIX|
@) CaMOOPraHu3aIHs: PE/ICTB; YMETh PACIIO3HABATE CUMMETPHIO B TIPOCTPAHCTRE;
- CaMOCTOATENHHO OCYMISCTBISATH [O3HABATEILHYIOYMETh PACHO3HABATH IIPABHIILHEIC MHOTOTPAHHHKH;

NIeATeIbHOCTD, BBISRIATH NPOOJCMBL,  CTABHTH YMETh ONEPHPOBATH HNOHATHAMH: HPSAMOYIONbHAS CHCTEMA
hopmypoBaTh COOCTBEHHBIC 3a/1a9n OOpAMHAT, KOOPAHHATHI TOYKH, BEKTOpP, KOOPIHHATEI
00pasoBaTeNbHOM  AESTENPHOCTH M JKH3HEHHBIXBEKTOPA, CKANAPHOE NPOM3BEICHHE, YIOJ MEKIY BEKTOpaMH,
CHTYaITHsIX; CYMMa BEKTOPOB, IPOM3BEICHHE BEKTOPA HA YHCIIO; HAXOIATH)
- CAMOCTOSTENBHO COCTABIIATD IUIAH PEIICHHA [IPOOIEMBIC TIOMOMIBIO H3y4YEHHBIX (OPMYJI KOOPAMHATHI CepeIHHBb]
C YUETOM HMCIONMXCS PecypeoB, COOCTBEHHBIX|OTPE3KA, PACCTOSHHE MEAKIY ABYMS TOUKAMH

e

BO3MOYKHOCTEH W IPe 109 TCHHIA;
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- TaBaTh OLEHKY HOBBIM CHTYaLUsAM;
criocobcTBOBaTE  (POPMHUPOBAHHIO W TIPOSIBIICHHIO
MIUPOKOM HpyJMIEH B pasHbIX o0macTax 3HAHWH,
MOCTOSIHHO HOBBLIIIATE CBOM oOpasoBaTenbHBIH W
[KyNBTYPHBIH YPOBEHb:
0) CaMOKOHTPOJIb!

MCMOJTB30BATE  [pHEMbl  peduieKCHM A ONEHKH
CHUTYaIHH, BEIOOPA BEPHOI'O PELICHMUS,
- YMETh OIIEHHUBATL PUCKH ¥ CBOEBPEMEHHO ITPHHUMATH
PELISHHS 110 HX CHHIKEHHUIO,
[B) SMOIIMOHAIBHBIH ~ MHTEJUIEKT,  IIPEANONararomu|

chopMHPOBAHHOCTE!
BHYTpEeHHEH MOTHBALMM, BKIIOYAIOMIEH CTpeMIeHne K
ITOCTHIKEHMIO  LE€IM M YCIexy,  ONTHMH3M,

MHUIMATHBHOCTb, YMEHHUE JCHCTBOBaTh, HCXOIA H3
CROMX BO3MOMKHOCTEH:
L SMIaTHH, BKIOYAKONICH CHOCOOHOCTH TOHHMATH
HMOITHOHATILHOE COCTOSIHUE APYTHX, YUATHIBATE €TI0 TTPH|
OCYImeCTB/IEHHE  KOMMYHHKAIWH, CHOCOOHOCTH K
COYYBCTBHIO M CONEPEIKMBAHHIO,

L COMHMATLHBIX HABHIKOB, BKIIOYAIONMX CrIOCOOHOCTH
BEICTpaMBaTh OTHOLICHMS C  JAPYTHMH  JIOJBMH,
3a0OTHTRECH, [POSBIATE HHTEPEC W pa3pelnarh|
[KOH(DITHKTBL

OK 04 Dddextnrro
B3aHMO,1eHCTBOBATE M
paboTaTh B KOJJIEKTHBE U
KOMaH/IE

IOTOBHOCTH K CaMOpPa3BUTHIO, CaAMOCTOSATECILHOCTH U

yYMETh ONEPHPOBaTh NOHATHSMH: CIIyYaMHBIH OMNBIT ¥

CaMOOIIPEISTICHHIO; cnydaiinoe COOBITHE. BEPOATHOCTL CIIYYaHHOIO COOBITHS]
_OBIIa/ICHUE HABBIKAMM  yueOHO-HCCIIeNOBATEIBCKOMYMETh  BBIYMCIATH  BEPOSTHOCTL € HCIOJIB30BAHHEM
POEKTHOI H COIMANBHON JeATENHHOCTH, rpageCcKUX METOJIOB; MPHMEHSTH (OPMYJIbl CIOKCHUS H
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'MHOJKEHHA  BEPOATHOCTEH, KOMOHHATOpHBIE (akTsl W
OpMYIIbI TIpH PEHICHHH 3aja4, ONECHUBATH BEPOSTHOCTH|
CATBHBIX  COOBITMH:  3HAKOMCTBO CO  Ciy4ailHEIMH
CIMYHHAMH, YMEHHC [PHBOIHTHL IIPHMEPH IPOABJICHHS
akoHa OONBIIMX 4YHCEN B HPHPOJAHBIX W OOIICCTBCHHBIX
BIEHUAX;

YMETh CBOOOJTHO ONECPHPOBATH TIOHSTUSIMH: CTEHCHB C LE/IbIM|
OKasaTejicM, KOPEHb HaTypaJIbHOW CTENeHH, CTEHeHb ¢
AAOHATBHBIM IIOKA3aTeJIEM, CTENEeHb C JCHCTBHTC/ILHBIM
BEIIECTBEHHBIM) IIOKasareneMm, morapudm umcna, cuHyc,
OCHHYC H TAHTEHC IPOU3BOJILHOIO YHCIIA,

OBnanenne yHHBEPCAILHBIMA  KOMMYHHKATHBHBIM
ICHCTBHSMMN:

0) COBMECTHAs e TEILHOCTD:

- HOHAMATh U HCIOJIL30BATEL IPEHMYIIECTBA KOMAHIHO
H HHIUBHITyaTbHOH paboTsl;

- OpHHAMATh UCJIH COBMECTHOH JICATEIBHOCTH
OPraHH30BBIBATE W KOOPAMHHPOBATHL AEHCTBHS MO €
NTOCTHIKEHHIO! COCTaBIIATH IL1aH JICHCTBHI,
PACTIPEACTSTh PO C YYETOM MHEHWH YYaCTHHKO
00CYKIaTh PE3yIBTATH COBMECTHOH PaBoThL;

- KOOPAWHHMPOBaTh U BBIIOIHSTH pafoTy B yCIIOB
PCATLHOTO,  BAPTYAILHOIO H  KOMOWHHPOBAHHOL yMeTb  CBODOJHO OLEPHPOBAThH TOHSTHSAMH: TIpaHK
B3aUMOICHCTBH; (pymkmEmE, oOparHas (QYHKIHS, KOMIIO3MIMS  (hyHKIHA,
- OCYIICCTBIATR  NO3HTHBHOE ' CTpaTermyecKoepiuHelHas ¢ymknms, keBagparuynas (QYHKIHS, CTCHEHHAs
(OBCACHHC B pasiMYHBIX CHTYalHAX, OPOABIATHQYHKUMA C MHeTbIM [OKa3areleM, TPUTOHOMETPHYUCCKHE
TBOPYECTBO W BOOOpaxeHHE, OLITH HHAIIMATHRHBIM, YHKIHH,  OOpaTHbic  TPHIOHOMETPHYECKHE  (hyHKUHH,

Oslanenve VHHUBEPCANLHLIMH PeryJIsTHBHBIMUIIOKa3aTeNbHAN | JoTapugmMuieckas QyHKIAW; YMETh CTPOHTH
ICHCTBHAMH: rpadukn Qynknuit, BUOAHATS HpeobpasoBaHms rpagukos
') NpuHsTHE cebs B APYruX Joel: by HKLHIH;

- IPHHAMATH MOTHBBI M apI'yMEHTBI IDYTX THOJACH IpH- yMeTh HCMONb30BaTh rpadukd (GyHKmuit s u3ydyeHwus
@HAIH3E Pe3yNIbTaToB JEATEIbHOCTH; IIPOLIECCOB M 3aBHCHMOCTCH 1PH PElIeHHH 3aiad W3 JIPyrHX
- [IPH3HABaTh CBOC LPABO W NPABO JPYTHX JOjJeH Hay4eOHBIX MPEJMETOB W M3 DPEANLHON JKH3HH, BBIPAKATH
OIIUOKH; bopMyTaMu 3aBHCHMOCTH MEXKIY BETHIHHAMME;

- Pa3sBUBaTh CTIOCOOHOCTE HOHMMATh MHD C HO3HUMH- CBOGOJHO ONEPHPOBATH HOHATHAMH: UETHOCTE (byHKIHH,|

JIPYroro 4eloBexa [IEPHOJIMYHOCT  (DYHKIMH,  OrPAaHMYEHHOCTh  (DYHKIMH,
[MOHOTOHHOCTE (PyHKIEH, SKCTpeMyM QyHKIHH, HaubonbIee
H HaHMeHbINee 3HaueHus (YHKLUMA HA TPOMEKYTKE] YMETH
[IPOBO/IHTH HCCIIE/IOBaHUE (YHKIHH;
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L yMeTh HWCMONB30BaTh cBoicTBa M rpaduky QyHKUMH U1
peLIiCHWsT YPaBHEHWI, HEPABEHCTB M 3ajia4d C NapaMeTpaMmH:
u300pakaTh Ha  KOOPAMHATHOH IUIOCKOCTH — MHOMKECTBA
peLICHUH YPaBHEHWi, HEPABEHCTB U HX CHCTEM

OK 05 OcymiecTBaars YCTHYIO
1 TMCHMEHHYIO
[KOMMYHUKaIHIO Ha
rOCYIapCTBEHHOM S3BIKE
Poccuiickolt Meepaiiun ¢
y4eTOM 0COOEHHOCTCH
COIHATBEHOTO U KYJILTYPHOTO
[KOHTEKCTA

B 06/1aCTH 3CTETHYCCKOrO BOCITHTAHHS: - yMeTh OEPHPOBATH IIOHATHIMH: Cpe/iHee apu(METHIECKOe,
L SCTETHUECKOE OTHOMICHHE K MUDY, BKIFOYAs 3CTETHKYMeiHana, Haubosibee W HAAMEHBINCS 3HAYCHHA, pasMax,
BhITa, HAYYHOTO W TEXHHYECKOTO TBOPUYECTBA, CIIOPTAJIHCIIEPCHS, CTaHJApPTHOE OTKIOHEHHE HMCJIOBOIO Habopa;|
Tpy/1a ¥ OOLICCTBEHHBIX OTHOINEHHUH; VMEHHe M3BJEKATh, HHTEPIPETHPOBATH  HH(OPMAIHIO,
. CHOCOGHOCTH BOCTIPHHEMATh — pasiMuHbIC —BHABIIPEJICTABIEHHYIO B TabIuIax, Ha jAHarpamMax, rpajukax,|
MCKYCCTBA, TPAIUIAH H TBOPYECTBO CBOCIO H JPYTHXJOTPAKAIOLLYIO CBOMCTBA PEATHHBIX IMPOLECCOB U SBICHMI]
HAPOZIOB, OLLYL(ATh OMONHOHAILHOE  BO3JACHCTBHENPE/ICTABIATE HEPOPMAIIHFO ¢ MOMOMILIO Ta0JIULL K JTHArPaMM;
MICKYCCTBA: lcclmeoBaTh CTATHCTHYECKHE JIaHHBIE, B TOM 4HCIe C
L yOexkIEHHOCTs B 3HAYMUMOCTH JUIsl JIHYHOCTH puMeHenHeM rpaduuecKMX MeTO/0B M 3JICKTPOHHBIY
oOLIecTBa OTCUECTBEHHOTO M MHPOBOI'O HCKYCCTBA,CPEACTB;

HTHHYECKAX KYJBTYPHBIX TPaJMiuii H HAPOJHOTO- YMETh ONCPHpPOBATH NOHATHAMH: TOUKA, NPAMas, MI0CKOCTD,
TBOPHYECTBA; MPOCTPAHCTBO, JABYTPAHHBIH YTOJI, CKPELIHBAOIIHECA TPAMbIE,
. FOTOBHOCT K CAMOBBIPOKEHHIO B PasHBIX BHIAXIAPALICALHOCTE W NEPNEHMKYJSIPHOCTE  TPAMBIX M
MCKycCTBA,  CTpeMJieHMe  IPOSB/STE  KAYeCTBATIOCKOCTCH, Yroy Mex/ly TPSMBIMH, YTOl MCHKIY IpsAMoit |

TBOPUYECKOM TMYHOCTH; MI0CKOCTEIO, YTOJI MEHK/TY TMIOCKOCTSIMH, PACCTOSHHE OT TOYKH
OpjajieHiic VHEBEPCANBHBIMH  KOMMYHHKATHBHBIMHMYIO TUIOCKOCTH, PacCTOSHHE MENLY [MPAMBIMH, PacCTOAHHE
e HCTBHUAMHE: €Ty IUIOCKOCTSMH,

a) o01IeHMe: YMETh HCTIOMb30BATH TIPH PENIeHHH 3314 U3y YCHHBIC (PaKTH]

- 0CYIIECTBIISTH KOMMYHHKAIMH BO BCeX cepax KH3HH TEOPeMbl IIAHMMETPHW; YMEHHE OLCHHBATH pasMEphl
- pacro3HaBath HeBepOANbHBIC CPEACTBA OOIMEHHA00BEKTOB OKPYIKAIOMICTO MUIpA
MOHHMATh 3HAUYEHHE COIAATbHBIX 3HAKOB, PaclO3HaBa

PeITIOCEUIKE KOH(IMKTHBIX CHTyauui M CMsT4a
OH(DJIIKTHI;
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- PasBEPHYTO M JIOTHYHO HU3/1araTh CBOIO TOYKY 3pEHHA C
HCTIONIE30BAHHECM S3LIKOBEIX CpeJICTB

OK 07 Coneiicreopats
COXPaHEHHIO OKpYIKaroIIei
Cpellbl, pecypcocoepekeHno,
[IPUMECHSTE 3HAHUS 00
M3MCHEHHH KIAMaTa,
[IPUHIUIILL OEpeAITHBOrO
[IPOU3BOACTBA, YPPeKTURHO
JICHCTBOBATE B UPEe3BBIYANHBIX
CHTYaLMsIX

- HE TpHHEAMATH JICHCTBHS.

OKpYKaloNIeH cpee;

- yYMeTh NPOrHO3MPOBATH HebnaronpusTHLL
DKOJIOTHYECKHE  MOCJCICTBHAS  HPeANPHHAMACME

NICHCTBHI. TIPeIOTBpAIATEh HX;
PaciipUTh  OMNbBIT ACHTENBHOCTH OKOJIOTHYECKO

HAIIPaBIEHHOCTH;
- paspabarbiBaTh MIIAH PELICHHS NMPOGIEMBI C YYETOM
aHaTH3a AMCIOLIHXCS MaTepHanbHBIX

HEMaTePHATBHBIX PECYPCOB;

- OCYLIECTBJISTH HEICHAIPABICHHLIH IIONCK TEPEHOC
CPEACTB H CHOCOOOB ACHCTBHS B MpoeccHOHATBHY
cpety;

- YMETb [IEPEeHOCHTh 3HAHHA B I[03HABATENBHYIO

[IPAKTHYECKYTO 00NaCTH KU3HEAEHTENLHOCTH;

SHAYMMOCTH.

AaBaTrek OIEHKY HOBBIM CHUTYAMuAM, BHOCHTH

OPPEKTHBEI B JIEATCIbHOCTE, OLIEHHBATH COOTBETCTBHE
C3VIILTATOB IEIsIM

NPHHOCSIIAE  BPE/- YMETh ONEPHPOBaTh HOHATHAMU: (DYHKIHS, HEnpepbiBHAs
(DyHKITHSI, TIpou3BOjIHAS,

(uryp npu pemennu 3a;1a4;
- lpejaraTh HOBBIC HPOCKTLIL ONEHHBATH H/CH Cf YMETh BBIYFCIATH FCOMETPHYCCKUE BEIHUHHBI (LIHHA, yroﬂﬂ,l
[MO3HIMH HOBW3HBL, OPUIHHAILHOCTH, npafc‘mt{ecxoﬁtznomaﬂb,

nepsoobpasznas,
HTErpan; yMeTh HAaXOMHTb HPOH3BOAHBIE >IEMEHTAPHBIX
YHKIHH, HCTIONB3YS CIIPaBOYHbIE MATEPHANEI; HCCIICIOBATE B
IPOCTEHIINX CydasX (yHKIUH HA MOHOTOHHOCTB, HAXOJMUTH
anboNbIIHe W HaUMEHbLINE 3HAuYeHus (yHKIwmii; cTpouTH
aQuKH MHOTOWICHOB ¢ HCHONBL30BAHMEM — ATmIApaTa
aTeMaTHYECKOTO aHalk3a; [PHMEHATH IPOM3BOJIHYIO IIpH
IMIEHAW 3a7a9 Ha JBHXKEHHME; pemarh IPaKTHKO-
PHEHTHPOBAHHBIC 3a4a4d Ha HAUOOJBIINE W HAMMEHBIIHE
HAYCHMS1, HA HAXOJK/IEHHE ITyTH, CKOPOCTH H YCKOPEHHS;
YMETh ONEPHPOBATH MOHATHAMH: IBHKEHHE B IPOCTPAHCTRE,
oa00HbIE  (HrYPBI B DPOCTPAHCTBE,  HMCHOJB3OBATH
THOLICHHE TUTOINANEH MOBEPXHOCTEH H 0OHLEMOB MOAOOHBIX

OIIPE/ICIICHHBIH

o0BeM, mIomWAaL
3y4EHHBIE POPMYITHI H METOIbI

[OBEPXH OCTH), HCIIOITB3Y
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2. CTPYKTYPA H CONEPKAHUE OBIIIEOBPA3OBATE/ILHOM JIACIUITTAHDI

2.1. O6bem yuebnoii AMCHHILIHEBL H BU/IBI y4eOHoil paboTsl

Buja yuednoii pabornl Obbem
4acoB
O6nem 00pa3oBaTEALHOI NPOrPaMMbl JHCIHIVIHHBI 317
1 cemecrp
OcHOBHOE coieprKaHHe 112
B TOM 4HCJTIE:
TEOpeTHYeCKoe 00yueHHe 72
[paKTaygeckoe 00yueHHe 18
IlpodeccronaibHO-0PHEHTHPOBAHHOE coepRanue (conep:xanne 2
NPHKJIATHOTO MO/Y/IsA)
B TOM 4HCJIE:
npakTHyeckoe 00yyeHne 22
IpomexyTounas arrecranus (Jx3amMen) 9
2 cemecTp
OcHOBHOE coiepIKaAnNe 184
B TOM YHCIIE:
TeopeTndeckoe oOyueHHe 120
[pakTHYccKoe obyuenne -
IpodeccnoHATHHO-0PHENTHPOBAHHOE coepiRanue (conepxanue 30
NPUKIATHOTO MOLYJ/Ist) )
B TOM YHCTIE:
NpaKTHICCKOE 00yYeHHE 22
TIpomexkyToUHAs aTTECTAIMA (HK3IAMEH) 12

o
[R%]




2.2, Temarnuecknii mian u coaeprkanfe y4eOHol THCHHNIHRBI

Haumenosanne Conepxanue yaebHoro MaTepHana, NIPAKTHYCCKHEe 3aHATHS, CAMOCTOATE TLHAH Obnem | Dopmupyembie
pa3jieioB H TeM pabora obyuaromuxcs YACO0B | KOMIETeHIHH
1 2 3 -4
1 cemectp 112
Pazgea 1. Conepxanne yuefnoro marepuaa 20
Iosropenue xypea Jlexnun, Teopernyeckne 3aHgTHN 4
MaTeMaTHKi# OCHOBHON 1. basoBbie 3uanus u yMeHus 0 Maremaruke B poecCHOHAILHOMN U B MOBCETHEBHOM 2
HIKOJTBI JAESTeTbHOCTH
2. JleHcTBHA Ha NONOKUTENLHBIMEA ¥ OTPULATEHHBIMH YHCJIaMH, OOBIKHOBEHHLIMHA U
ACCATHIHBIME  IpoOsMu. JlelicTeus co cremensvu, Hopmysi COKpAIeHHOro 2
YMHOXKECHUSA
HIpogheccuonanvro-opuenmuposannoe codepicanue (codepaican ue npurnadnozo mooynsn) 12 OK 01. OK 02.
3. TIpoctble MPONEeHThI, pasHble CIIOCOOHI HX BHIMUCIICHNL. CI0KHbIE MPOTICHTHI 2 OK 03. OK 04
4. Jluneiinpre ypapuennus. CHCTEMEI B COBOKYITHOCTH yDABHEHHIY, 2 OK 05. OK 07
5. Ksajparusle ypasHeHus 2
6. Merox MHTEPBATOB /TS PELICHHAS HEPABEHCTS. 2
7. Ksanparbie HepaBeHCTRa 2
8. Buas! miaockux Guryp u ux mwiomans lIpakTHKo-OpueHTHPOBAHHBIE 3a1a91 B Kypce 5
T€OMETPHHU Ha IJIOCKOCTH
IlpakTHYecKkne 3aHgTHS -4
9. @OyHKIUH, HX CBOMCTBA H rpadukn 2
10. Kourponbnas pabora Nel «MaremaTnka 0CHOBHOI IIKOJILI 2
Pasnen 2. Conepxanne yuednoro marepuania 40
ngggfrﬁ:ﬂ"d;ogs;ﬂ JIelc]u]m;; TeOpeTHYECKHE 3E:HHTHH , y 24 OK 01, OK 02.
- HIOHATHC KOPHS N-OH CTENCHU U3 JACHCTBHTENHHOTO wncia. CBoHcTBA KOpHS Nn-oii 2 OK 03, OK 04.
crenienn. IIpeobpazoBanne nppannonansHeIx BBIPAKCHHU I OK 05, OK 07
12. IlpeoOpasoBanme BRIpaKeHHUIL, CONEPKAIIX KOPHH. 2
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13. PaBHOCHJILHOCTb HPPAITMOHATLHBIX yPABHEHNUIT M HepaBencTB. MeToj(bl uX peneHns.

o8]

14. Ctenenb ¢ MPOU3BOILHBIM JICHCTBHTE/ILHBIM OKA3aTEICM.

|39

15. TIpeoGpasoBaHue BEIPAKEHHH CO CTENCHAMU

(o)

16. Pernienne nokasare/IbHBIX HEPABCHCTE

17. Jlorapudm uncia. JlecsTuunbiil 1 HaTypaIbHbLH sjorapa(Mel, 9HCIIO €

18. Croiictra morapudmos. Onepaias qorapuMupoBaHus

19. 1IpeoGpa3oBanye BhIPAXKEHHH ¢ JorapudMavu

20. Jlorapu¢MuyecKue HepaBeHCTBA

21. JlorapudMugcckue HEPABEHCTBA C IEPCMEHHBIM OCHOBAHUEM.

22. CucreMbl ypasHEHHH ¢ Jjorapudmamu

M9 B B B2 (B9 | 19

[pakrutecKue 3aHIATHA

—
E =

23. Pemiene MppaMOHAIbHBIX Y PABHEHIH

(]

24, PenieHne HppallHOHAIBHBIX HEPABEHCTB

25. Pemenyie noka3areibHbiX YPaBHEHUN CBEJICHUEM K OZTHOMY OCHOBAHHIO

26. Perienne TOKA3areIbHbIX YPaBHEHHN, CBOAAIINXCS K KBAIPaTHBIM

27. JlorapugmMuteckne ypaBHeHusi. MeTos1 TOTEHIMPOBAHKS.

28. Jlorapudmuteckue ypasHenus. MeTo/ BBeeHHS HOBOH nepeMeHHOH

29. Kourponssas pabora Ne2 «Kopan, CTeTICHH 1 TOTapu(pMbD

Hpodeccuonansno-opuenmuposaninoe cooepicanue (codepiicainue RPUKIAOHO20 MOOYR)

30. [Tpumenenne  norapudma. Jlorapupmeaeckas —cnupais B - [PHPOLE. Ee
MaTeMaTnyecKue CBOMCTBA

(RO SN SOR RS NN oS I S R S B O

Pasznea 3.
OcHOBBI TPHIOHOMETPHH.

Conepkanne y4eOHOr0 MaTepuaia

Jlexnuu, TeOpeTHYECKHE 3AHATHH

31. Paymanmnas Mepa yrma. [loBOPOT TOUKH BOKpYT Hauana koopiuHar. Oupejienerue
CHHYCa, KOCHHYCA, TAHTEHCA H KOTAHTEHCA. 3aBHCHMOCTh MEKIY CHIYCOM.
KOCHHYCOM, TAHI€HCOM U KOTAHT€HCOM O/IHOIO ¥ TOTO K€ yT/Ia.

32. 3HaKH CHHYCA, KOCHHYCa, TAHTEHCA M KOTAHICHCA 110 YCTBEPTIM. Tabnuia 3HaveHuH
TPUTOHOMETPUYECKHX (ByHKIHIA.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




33. Tpuronomerpuueckue ToxaecTsa. Cumyc, KOCHHYC, TAHICHC H KOTAHTCHC YTIIOB @ U 2
—a. DOpMYITBI TPUBEACHMSI.
34.CyMmMa ¥ pasHOCTh CHHYCOB M KOCHHYcOB. CHHYC W KOCHHYC IBOHHOTO yria. 2
Dopmyiibl 1OJOBHHHOTO yrma. I[lpeobpasoBanus CyMMbI TPUTOHOMETPHYECKUX
dyskmmit B npousBeicHHE W TIPOM3BENECHHS B CYMMY. Bripaxkenue
TPUTOHOMETPHYECKHX  (YHKIMH 4epe3 TaHreHC MOJOBHHHOTO AapryMEHTA.
IIpeobpasoBanus npOCTEHIIMX TPHIOHOMETPHYECKAX BEIPAKEHHI.
35. ApKCHHYC, apKKOCHHYC, ADKTaHI€HC, aDKKOTAHTCHC.
36. Ipocreiiniie TPHIOHOMETPHYECKHE YPABHEHMS. 2
37. Pemienne TPHTOHOMETPUYECKHX ypaBHEHHMHN, CBOISHIMECS K KBaJ[PATHBIM, 2
pelaeMbie.
38. Pemenue TpHTOHOMETPHYECKHX YDABHEHHH, PpaslOKEHHEM HA MHOKHTCIH, 2
OJIHOPOJIHBIE.
39. Ilpocreiimye TPUTOHOMETPHYECKHE HEPABEHCTRA. 2
40. CucreMbl IPOCTEHIITHX TPUIOHOMETPHYECKHX VPaBHEHHIH. 2
Ipogpeccuonansno-opuenmuposannoe codepacanue (codepicarite nPpUKIaOH020 MOOyiiR) 2
41. IlpeobpazoBanue TPHTOHOMETPHYECKHX BBIP@KEHHIA. Pemenne 2
TPHTOHOMETPHYECKUX YPAaBHEHHI ¥ HEPABEHCTR,
Ipakruyeckue 3anaTnsa 2
42. Kourponbuas pabora Ne3 «OcHOBBI TPHrOHOMETPHID) 2
Pa3jen 4. Conepxanne yuedHOTO MaTepuaia 26
Yucnossie pyskmmn, ux | Jleknun, TeoperuuecKne 3aHATHN 14
CBO¥CTBA U rpapuku 43. Yucnosas ¢ynxmus. OGnacTs ONpejeNeHHs W MHOKECTBO 3HAYCHHIL (yHKIHIH. 2
HETHOCTS, HEYETHOCT, IepHOAMYHOCTD ByHKuMit. Criocobb! 3aanus ByHKIMiI.
44. Crenennbic QyHKIMH, UX CBOMCTBa U rpaduKu 2
45. Tlokasatembras u morapudmudeckas YYHKIHH, UX CROHCTBA H rPpadHKH. 2
46. Tpuronomerpuyeckne dynkmmu  y = sin(x),y = cos(x),y = tg(x),y = ctg(x). 2
Hx cBoiicTBa u rpaduku
47. O6parusie TpUroHOMETpHUECKHE (DYHKITUAH.
48. Haxoxzenne obmactu onpeenenus QyHKIHI. 2
49. Uccnenosanne QyHKimii Ha YeTHOCTH H HEYETHOCTD. 2

25




50. OGnactb OMpe/eNeHHs U MHOKECTBO 3HAYCHHI TPUTOHOMETPHYECKHX (YHKIHHA.
YETHOCTD, HEUETHOCTD, IEPHONMYHOCTE TPHTOHOMETPUYECKUX QY HKIUH.

2

Ipogpeccuonanvro-opueHmupoganioe cooepicaniie (cooepiicanue HPUKAGOHO20 MOOYAA) 10
51. Ilapannensasii meperoc rpagukos QyHKIHI. p
52. C>katue W pacTskenue rpadukos TpuroHoMeTpuyeckux Qynxumii. Ipeobpasosanns 2
rpad¥KOB TPUTOHOMETPHUECKHX (yHKIUH
53. I'apmonuueckue KoneOanus. 2
54. Vicrob30BaHHe CBOMCTB TPUIOHOMETpHYECKHX (YHKIMH B npodeccroHambHbIX 2
3aj1ayax
55. 3HAaKOMCTBO C NPUMEHEHHEM TOKa3aTeIbHOM (yHKLHUHA. 2
IpaxTayecKne 3ansTHS 2
56. KourponpHas padora N4 « DyHKIHU ¥ UX TPaQuKu» 2
2 cemecTp 184
Pasgen S. Conepsxanne y4e0HOro MarepHaaa 24
DIEMEHTHI Jlexuun, TeoperniccKue 3aHATHA 14
KOMOHHATOPHKH, TEOPHH 57. IlepecTaHOBKH, pa3MeIleHus], COUCTaHNS 2
BEPOSTHOCTEH H 58. Penienne KoMOMHATOPHBIX 33134 2
CTaTHCTUKH 59. Cnyyaifnsie coObITHSI. BeposTHOCTE COOBITHS 2
60. CoBMECTHEIE H HECOBMECTHBIE cOOBITHS. TeopeMbl 0 BEPOSTHOCTH CyMMbl COOBITHH. 2
VenoBHAs BEPOSTHOCTH. 3aBHCHMBIE W HesaBHcHMble coObiTHd. Teopemsl 0
BEPOSTHOCTH TIPOU3BEJIEHHS COOBITHH OK 01, OK 02,
61. PemreHne 3a/1a4 HA TEOPEMBI CIIOKEHHA H YMHOKEHUS 2 OK 03, OK 04,
62. ®opmyna nomHoi BepositTHocTH. @opmyna bepHysuiH 2 OK 05, OK 07
63. Bumsl criyvaifupix BenmuuH. Omnpesenenue JTUCKPETHOH CiydaHHOH BETHIHHLL 2
3akoH pacmpeeNieHHs JMCKPETHOM cliydaiinoii pemuuuubl.  EE  dmciioBbIC
XapaKTepPHCTHKH
IpodeccuonanbHo-opueHMUPoSaHHoe COOCPHCAnUE (COVEPICAUE NPUKAADHO20 MOOYAA) 8
64. Bapuanuonnsii  psa.  [loauron  Hactor u  rucrorpamma.  CrarHcTHyeckKme 2
XapakTEPHCTHKY psijia HaOIOIaeMBIX TaHHBIX
65. [lenTpaibHble TeHaeHIEM. Mepsl pasdpoca 2
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[ 66. Otnocurensnas 4acToTa COObITHS, CBOMCTBO e ycToHuuBoCTH. CTaTHCTHUECKOE 2
onpeneneHue BepoaTHoCTH. OneHKa BEpOSTHOCTH COOBITHS
607. Ilepprunas 06paboTKa CTATHCTHYCCKHUX JAHHBIX, I padugeckoe uX mpencTaBneHue. 2
Haxoxienue cpeTHnx XapakTepHCTHK, HaGTFONAeMbIX JAHHBIX
MpakTaueckne 3anaTng 2
68. KonTponbaas pabora NoS «Djementsi KOMOWHATOPUKH, TEOPHH BEPOSTHOCTEH M 2
CTaTHCTHKH)
Pazneu 6. Conepxanne yae6noro marepuasia 36
[Mponssonunas Gynxiu, | Jexnun, TeOpeTHYeCKHe 3aHATHA 30
e€ npuMeHeHHe 69. Onpezenenne 9HCTIOBON NOCIENOBATEIBHOCTH H CHOCOOE! e 3ananus. CBolcTBa 2
YHCIOBBIX 1OCHEN0BATENRHOCTEH. Onpejenenie mnpesena IOCIeIOBATENHHOCTH.
Boruncienre  mpenenoB  nocieaoBaTeibHOCTE, INpupamenue  aprymenra.
[pupamenne Gynxoun.
70. Tlpenen dyukuuu Ha 6eCKOHCYHOCTH. 2
71. Tlpenen gpyuknuu B Touxke. 2
72. 3a1aun, NPUBOMSINME K TOHSTHIO TIPOM3BOAHOMN. Onpenenenue npoOU3BOTHOIN. 2
AJITOPHTM OTHICKaHHUS TIPOH3BOLHOM
73. ®opmy:iel aubepennmposanus. [Ipasuia muddepennmpoanms 2 OK 01, OK 02,
74. Tpou3soHas IPOH3BENEHUS, YaCTHOTO. 2 OK 03. OK 04,
75. llpou3BojHas TPHIOHOMETPHIECKHX (DyHKIIHii. [Tpou3BojHas cioxHoM ByHKIHH 2 OK 05, OK 07
76. INonsarue HenpepuiBHO# dynkmuu. CBOMCTBA HENpepLIBHOM QyHKIHH. CBI3B MeXTy 2
HETPEPLIBHOCTHIO H (P DepeHIMPYEMOCTBIO (yHKILMK B TOUKe. AJITOPHTM peleHus
HEPABEHCTB METO/IOM HHTEPBAJIOB
77. TeoMeTpudeckuif  CMBICT NPOM3BOAHOH (YHKIHM — yIIIOBO Kodhdurmenr 2
KacareqbHo K rpaduxy QyHKmuE B Touke. YpaBHEHMe KacareabHOH K rpadpuky
(yHKIEM. ANTOPHTM COCTABIEHHS YPABHEHNS KACATETHHOM Kk rpaguxy pyHKiuE y =
f(x)
78. Bospacranue W yObiBanme (yHKLHH, COOTBETCTBHE BO3pacTaHus M yObIBaHHS 2
QYHKIHH 3HAKY NTPOM3BOAHOMN. 3amaun Ha MAKCHMYM H MHHHMYM.
79. IloHATHE aCHMITTOTHI, CHOCOOLI UX OIIpEICICHH, 2
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80. ITomsiTe TNPOW3BOAHOI  BBICIIETO TOPHJKA, COOTBETCTBHC 3HAKA BTOpPO#
I1POM3BONHON BBIYKIOCTH (BOTHYTOCTH) (YHKOUH HA OTPE3KE.

81. AJTOPATM HeciieIoBaHks (YHKIH H NOCTPOeHHs ee rpaduka. Jpobuo-muneiinas
byHKIHS

[o% ]

82. Mccaenosanne GyHKIMi B DOCTPOCHHE TPaduKoB

83. HaxoxieHre HapbOJIbIIEro M HAWMEHBINETO 3HAUCHMH QYHKIMH, HOCTPOCHHE
rpadIKoB MHOTOWICHOR C HCIIONL30BAHHEM aniiapaTa MaTeMATHICCKOro ananisa

b | b2

Hpogeccuonanbio-opueHmuposanitoe cooepicanue (codeprcanue NPUKIAOH020 MOOYIA)

84. Haumenblnee i Hanborblee 3naucHue (PYHKIIHHA HA OTPe3ke

IlpakTHYecKHe 3AHATHS

85. Musuueckuii (MeXaHWUECKHil) CMBICI TMPOW3BOAHON — MIHOBEHHad CKOpOCTH B
momenT Bpemenn t:y = S'(t)

(S N [ Y

86. Kourponsnas pabora Ne6 «IIpownssoanas QyHKim, € IpHMEHEH#AE

[

Paszgen 7.
[leproobpaznas
Gyukimm, eé
NpUMEHCHHE

Cojepxanue y9edHOro MarepHaJia

.
E=N

Jleknuu, TeopeTHyecKue 3aHATHS

87. 3a/1aua 0 BOCCTAHOBJIEHHH 3aKOHA JIBIKEHHS TI0 M3BECTHOH cxopoctd. IMousrne
uHTerpupoBanns. O3HAKOMIICHHE C TIOHATHCM MHTErpata u nepBooOpasHoH s
dyakuun y = f(x). Pemenne 3a7a4 Ha cBa3b 1epBOOOpa3HOl H €€ HPOH3BOJIHOM,
BEIMHCIICHHEG NepBooOpasHod s JaEHOH (ynkuum. Tabmuma dopmyn Juis
HaxoAIeHHs nepoodpa3Hbix. M3yuenue npapuiia BhIYHCICHAS nepBoobpa3Hoi

(SO -]

88. ITonsaTHe HEONPEAEICHHOIO HHTErpaia

2

89. 3ajauu, MpUBOAAMIME K TOHATHIO ONPEJACICHHOTO HHTErpaia — O BREIUHCIEHHH
IO KPUBONWHEHHOA Tpamenun, O TEPEMCIICHAR  TOYKH. [Tonsrue
onpesienénnoro uurerpana. l'eoMeTpruecKuii u (pu3AyecKuii CMBICII OIPEICIEHHOT0
unterpana. @opmyna Heortona — Jleibunna

90. TeoMeTpHUECKIH CMBICTT ONPEIEICHHOIO HHTETpajla

Ipogheccuonaibio-opueHmuposaHHoe cooeprcanue (codeprcanie RPUKAAOHO20 MOOYIA)

|12

91. I'eomeTpryecKHii CMBICT OMPEJCICHHOIO HHTErpaa. @®opmyna HprotoHa —
Jle#tbnnma.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




92. Pemenne 3aj1as Ha MPAMEHEHUE HHTErpajia Jjisl BbIMUCIeHHS (PU3HUeCKHX BEIUTHH
H nnomanei

IIpakrugeckue 3aHsTH

93. Konrponbras padora Ne7 «IleprooOpasHas GyHKIHH, €€ IpuMEHEHHE)

Paszen 8.
KomitekcHble unciia

Conepxanue yaednoro Marepuana

.Helc.[mu, TEOPETHYCCKHE 3aHATHH

94. Ionstre xommIekcHOro yiena. ConpsokeHHbIE KOMILTEKCHBIE uncna. @opma 3anucu
KOMILIEKCHOTO YHCTIa (reoMeTprYeckas, TPHIOHOMETpHYeCKast, ajireOpandeckas).

b | 90|12

95. ApudmeTndeckue TeHCTBUS C KOMIUICKCHBIMY YHCIAMHA

IlpakTHgeckue 3aHATHS

96. Peluenne kBapaTHEIX YpaBHEHHIH B KOMITIEKCHBIX YHUC/IaX

97. V3Bnievuenne KOPHS N-HOM CTEIICHH U3 KOMILIEKCHBIX YHCEN

BP9 | NI

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

Paznen 9.
YpaBueHus u
HEepaBeHCTBA

Coaepxanne yuefHOIo Marepuaia

JIeKmHH, TeopeTHYeCKHEe 3aHATHS

22

98. PapHocunsHOCTh ypaBHeHHET u HepaseHcrB. Onpeuerenns. OCHOBHBIE TEOPEMEI
PaBHOCHIIbHBIX IIEPEX0/IAX B YPABHEHHSIX H HEPABCHCTBAX.

2

99. O6mme METO/Ib! PeIeHHs YPaBHEHWH: TIePeXol OT paBeHCTRa (YHKIMI K PABCHCTBY
apryMeHTOB J/If MOHOTOHHBIX (DYHKIH, METOJ Pa3ioKeHHs Ha MHOXKHTEIIH, METOT
BBEJICHHSI HOBOH IepEMEHHOM.

(5]

100. @yskuuMoHATLHO-TpAa(UUeCcKrit METO PeleH s VPABHCHHIH.

2

101. Obuwe meToas! penieHnst HepaBeHCTB: TIEPeXOo OT CPABHEHMS! 3HAUCHIH (PyHKIHI K
CPaBHEHUIO 3HAYCHUH apIyMEHTOB JUISi MOHOTOHHBIX (DYyHKIMH, METO HHTEPBAJIOB,
OyHKIHOHANBEHO-TpadHIECKHI METOI.

102. Onpenenenne wmomyns. Packpeitme Mmoayns 1o onpesencHur. Ilpocreiimue
ypaBHenus ¢ MojysieM. [IpuMeHCHNE PaBHOCHIIBHEIX MEPEXOIOB B ONMPEAEHeHHBIX
THIAX YPaBHEHH ¢ MOJTYJIEM

103. Ilpocreiimue HepaBeHcTBa ¢ MomyneM. [IpuMeHeHne PABHOCHIIBHBIX IIEPEXOI0B B
ONpe/IeICHHBIX THIIAX HEPABCHCTB C MOAYIIEM

104. CucteMmBbl paliOHAIBHBIX VPABHEHUN

105. Cuctembl HppaHOHAIIBLHBIX YPABHEHUI

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
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106. Cucrembl OKa3aTeIbHBIX YPaBHEHHH

107. Cuecrembl ypaBHeHH#H ¢ torapudmamu

HpopeccuonanbHo-opueHmuposannoe  cooepicanue  (COOePplHCaHue  NPUKIAOHOZO

Mooyas)

LSRR ES R FiS)

108. Peuienne TEKCTOBHIX 3a/1a4 PodhecCHOHANBHOTO CONEpKaHHs 2
IpakTHueckue 3ansTH 4
109. I'padmyeckuii METO pelLICHUS CHCTEM HEPABEHCTB C JIBYMS IepeMEHHBIMH 2
110. KonTtposnbhas padora No§ « VpaBHeHHs 1 HEpaBeHCTBay 2
Paznea 10. Coaepzxanue yuedHOro Marepuaia 16
[IpsiMbic 1 mIOCKOCTH B JIeKIHH, TEOpETHYECKHE 3aHATHA 8
IpOCTPaHCTBE 111. Ilpeqmer crepeoMerpuu. OcHOBHBIE MOHATHS (TOYKA, mpsMas, IUIOCKOCTb, 2
npocrpancTBo). OCHOBHBIE — akcuoMbl — crepeomeTpuu.  Ilepecekarormmecs,
napajielibHble W CKpemmBaionecs  npsaMbie.  [Ipusnak  #  CBOHCTBO
CKPEITMBAIOIIHMXCS IPAMBIX. OCHOBHBIC IIPOCTPAHCTBEHHBIC (PHTYPBI
112, Tlapawtensupie npsavas ¥ 1wiockocrs. Onpenenenwe. Ilpmsmax. Caoiictea (¢ 2
JoKazarenbeTBOM). Pemienne 3amay
113, Ilepnennukynsipubie mpambie. [lapamieibHbie NPAMBIC, NCPHCHIAMKY/ISPHBIC K 2
mnockoctd.  JlokasarenberBo.  llepnenaukynspHsie  mwiockocTH.  Ilpmsnak OK 01. OK 02
HEPIEHANKY/ISIPHOCTH TocKocTe. JlokasarenbeTo. PaccTosus B IPOCTPAHCTBE. OK 03‘ OK 0 4’
114. Tlepnenauxynsp u HakJioHHas. Teopema o Tpex nepresukysipax. Jlokazareiscrgo. 2 OK 0 5’ OK 0 7
Yroa Mesx1y HpsSiMOH H IIOCKOCTBIO. YTol MEXKLY IIIOCKOCTSMH. ’
IpoheccuonanvHo-opueHMUPOGAnHoe  cooepiicanue  (codepycaniie  HPUKIAOHO20 2
MO0ynA)
115. Terpasap u ero onementsl. Ilapauenenunen B ero aiemenThl. (CBOHCTBA 2
NPOTHBOIIOJIOKHBIX IpaHei U auaronalell napanienenune/a. [loctpoenne ceqenni
IIpakTHYecKHE 3AHATHHA 6
116. IlapamiensHoOCTH JABYX TPAMEIX, TIepHeH MKy ISIPHBIX IJI0CKOCTH, 2
HePIeHUKYISIPHOCTD TLIOCKOCTEH.
117. TlepneHIUKYISIPHOCTE NPSIMOM U ILIOCKOCTH 2
118. Koutpoasuas padota Ne9 «llpsmMble H IIOCKOCTH B IPOCTPAHCTBE) 2
Copepanne yueOHOT0 MaTepHaIa 38
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Pasned 11.
MuororpanHuKy 1 Tena
BpaLICHUS

Jleknuu, TeopernueckHe 3aHATHA 24

119. Tonstre muororpannuka. Ero onements: Bepuminsi, peGpa, rpann. Jlnaronas. 2
Ceuenme. BoITyKibie W HEBBITYKIIBIC MHOTOTDAHHHKH

120. lonsrue npusmel. E€ ocHoBanms u GOKOBble rpaHd. BHICOTA TIPH3MBL IIpsamas u 2
HaknoHHas npusma. Ilpasunbhas npusma. EE ceyenne

121. Tlapannenenwnesn, CBONCTBA MPSMOYTOJNBHOrO Napauicnenuiena, ky6. Ceuenwue 2
KyOa. napauienenunesna

122. lImpamuza u ee onementhi. Ceuenue mupamupl. ITpasunsnas mupavuia. YeeueHHas 2
THpaMmuIa

123. Tlnomans 60KOBOH H IOJIHON MOBEPXHOCTH TIPH3MBL, THPAMHIbI 2

124. CumMeTpus OTHOCHTENHHO TOYKM, MPSMOMH, MJIOCKOCTH. Cummerpus B KyGe, 2
napajulejienuIesie, IpusMe, mIpaMujie

125. Tlonstue npasuibHOTO MHOTOrpanauka. CBOHCTBA IPaBHIILHBIX MHOTOI'DAHHHUKOB 2

126. Ilpmmap u ero snementsr. Cevenne muiunzpa (NapanielbHOe OCHOBAHHIO H OCH). 2
Paspeprka ruaunpa. [lnowans noBepXHOCTH THITHHpa

127. Konyc u ero anementsl. Cevenue konyca (1apajuiebHOe OCHOBAHHUIO U npoxojsiee 2
4epes BEpUIMHY ), KOHHUECKHe ceuenus. Passepria konyca. [Tnomans mosepxsocTH
KOHyca

128. Veeuennniii xomyc. Ero obpasyromas u Bricota. CeuenHe yCEUEHHOIO KOHYCa. 2
[ro1ma1s NOBEPXHOCTH YCEYEHHOTO KOHYCa

129. Mlap m cdepa. B3ammuoe pacnionoxkenme cdepsi u IockocTH. Cedenne mapa, 2
chepsr

130. Tlonstne 06 o6néme Tena. OGbEM KyGa H NPAMOYTOTBHOTO HApaLICICIHICA. 2

llpogheccuonanvro-opuenmuposannoe codeprcanue (codepoicanue npuriadnozo 6
Mooyna)

131. CummeTpus B npupojie, apXHTEKTYpe. TEXHHKE, B OBITY 2

132. KoMOWHAIHHN reOMETPHYCCKHX TE 2

133. Hcronesoanne xoMOMHAlMM MHOTOTPAHHHKOB W Tejl BPAIICHHS B ITPaKTHKO- 2
OPHECHTHPOBAHHBIX 3a/1a9ax

IpakTu4ueckne 3anaTun [ 8
134. O6wém npu3mel 1 muEEApa. OTHOMEHE 0GBEMOB 11000HBIX TelT. 2
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OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




135. OGneMbl EpaMHb! H KoHyca. O0beM mapa. [Lioma/e noBepXHOCTH cheps!

136. OObeMBbl H IUIOLIA/HM ITOBEPXHOCTH MHOIOIPAHHHUKOB M TETT BPAICHUA

137. Kourponbaas pabora Ne 10 «MHOrOrpaHHEKH ¥ Teja BPAIICHH

Paspen 12.
Koopaunars! ¥ BEKTOPHI

Conep:xanue yieOHOT0 Marepuaia

JleknuH, TeopeTHYCCKHE 3aHATHS

138. Bexropsl B mpoctpancTse. CIIOKEHHE B BHYUTAHHE BEKTOPOB. YMHOKCHHE BEKTOPA
Ha ynucno. KoMiuianapHsic BEKTOPEL

-
thNI\JI\J

139. JlekaproBbl KOOpAHHATHI B mpocTpancTse. [Ipocreiimuke 3aiadd B KOOpAHHATAX.
Paccrosiaue MeXKay ABYMS TOUKAMH. KOOPAMHATHI CEPEIHBI OTPE3Ka

140. Ckansipaoe  TIpOM3BEJCHHE BeKTOpoB.  Paznojkenwe  BEKTOpa 110 TPEM
HeKOMIIaHapHbiM BektopaM. KoopiuHaTel BEKTOpa, CKANAPHOE MPOM3BENCHHE
BEKTOPOB B KOOP/MHATAX, YIOJ MEJK/y BEKTOpaMM, Yrom MexJy NpAMOH u
MIIOCKOCTHIO, YTOJI MEXKY IIOCKOCTSIMA.

141. Vpaeuenwue cdepbl. YpaBHEHHE TUIOCKOCTH.

Hpodpeccuonanvio-opuenmuposannoe cooepicanue (cooepicarnue HPUKTAOHO20 MOOYIA)

142. KoopiHHATHAS TUIOCKOCTh. BBMHC/ICHHE PACCTOAHMH M IUIONA/IeH Ha IJIOCKOCTH.
KomnmuuecTBeHHBIE pacdeThl

SRR N

143. Wcnonb3oBaHue BEKTOPOB JUisl PCLUICHUS 3a/1a4

[IpakTHYecKHe 3aHATHH

144. Kontponsnas pabora Nell «KoopauHate! # BEKTOpbD

OK 01, OK 02,
OK 03, OK 04,
OK 05. OK 07

Pazzxen 13.
MuoskecTBa. JIeMeHThl
TeopuH rpados

Cogep:xanne yie0HOro MaTepHaia

JlexknmH, TeopeTHYEeCKHE 3aHATUSH

145. Tlomusatue MHOkecTra. IlojmuoxecTBo. Onepanui ¢ MHOKECTBAMH

146. Tloustue rpada. Crs3uslii rpad. Jlepeso, ks rpad) Ha IIIOCKOCTH

Hpogeccuonansro-opuenmuposannoe cooepiucarnue (codepricanue RPUKAAOHO20 MOOYIIR)

147. Onepauun ¢ MHOXecTBamMH. PelieHre NpHKIIaAHbIX 3a/1a4

IpakTH4ecKHE 3aHATH

148. Peiuenne 3anad.

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06.
OK 07

IMpomexyrounan arrecranus (Fx3aven)

T [t |19 (10 [ o |10 19 [ = | 8 |1 |19 119

Beero:
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3. YCJIOBMS PEAJIN3ALHU ITPOTPAMMOBI
OBIIEOBPA3OBATEJILHOM IUCLHMILINHBI

3.1. TpeGoBanus kK MEHEMAILHOMY MaTepHA/ILHO-TeXHHYECKOMY 06ecreseHunio

Peammsannst yueGHol mucuummns TpeOyeT Hauuus y4eOHOTO KaGHHEeTa, OCHAIIEHHOIO
CIeHAIN3HPOBAHHON yueOHOM MeOesTbio u cpeacTBaMH obyueHus.

O6opynosanne yae6HOro KabMHETa: MOCATOUHBIE MECTA 110 KOJIHYECTBY O0yHarOIuXCsE;
pabouee MeCTO TperonaBarelis; KOMIUIEKT yYUeOHHKOB TI0 MATEMATHKE, KOMILIEKT HAaIJISJIHBIX
MOCOOMH; KOMILIEKT TECTOBBIX M HH/IH BHIIVaNbHbIX 33/IaHui.

Texnmaeckue cpemctsa  ofyuerHns: WHTCPAKTUBHASE JIOCKA ¢  JIMUEH3HOHHBIM
NPOrpaMMHBIM 0OECTIeUEHHEM, MYTETHMEIHITHOE obopyiosarye, cBOGOAHBIN TOCTYII B HHTEPHET.

Tlpu peamnsawun paboueii nporpammsr yuebroi aucimammias: OVIL04 «Martemarukay
MO3KeT OBITb HCTIONB30BAHO MPOrpaMMHOE 00ecIIeHeHHEe Big Blue Button (BBB), Moodle, -
JIACK.

3.2. Unpopmannonnoe obecneuenne. Mepeaens PEeKOMEHIYeMBIX y4eOHbIX H3XaHuil,
HHTEPHET-PeCypCoB, (0N0/IHHTEILHO JUTEPATYPbI

OcnoBras ureparypa:

1. Maremarnka: anrebpa ¥ Hauaia MareMarHuyecKOro aHanusa, reoMeTpus. AnreGpa u
Hadanta MateMaruyeckoro anammsa, 10-11 kiacesr: 6a3oBblii U yyOnEHHEbIT YPOBHY yueOnuk /
1. A. Anamos, 0. M. Kossirus, M. B. Txauésa [u Ap.]. — 11-e u3;1. — Mocksa : ITpocBemcHue,
2023. — 464 c¢. — ISBN 978-5-09-107210-5. — Tekcr : anekTpounbiit // Ludposoii
o0pa3oBarebHbIf pecype IPR SMART 5 [caiiT]. - URL:
https://www.iprbookshop.ru/132452.html (zara obpamerus: 17.08.2023). — Pexum JocTyna:
JUIs1 aBTOPH3HD. MOTb30BATE/ICH

2. Maremaruka: ajredpa 1 HaYaIa MATEMATHYECKOTO AHATH3A, reomerpus. I'eomerpus: 10-
11 knaccer: Gasoswrit u yriyGnéaustii yposnu : yueGauxk / J1, C. Aranacsit, B. ®. Byrysos. C. B.
Kayomues [u ap.]. — 11-e uan. — Mocksa : [Tpocsemenme, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — Texer : anexrponssiii / [{udpoBoit 0GpasosarebHE pecype [IPR SMART : [caiir].
— URL: https://www.iprbookshop.ru/132455.html (xara obpamenus: 17.08.2023). — Pesxum
JOCTYHA: JIIS aBTOPH3UP. OJIL30BaTeCH

3. UeiOyns JLM. AunreGpa: cHCTEMBI JTHHEHHBIX ypaBHEeHUM, apudMeTHUECKHE
TIPOCTPAHCTBA, MHOIOWICHBL C KOMIIIEKCHBIMU KO3(duimentamu. Kype sexuuit [Jmexrporssiii
pecype]: yueGuoe nocobue/ I{pi0yss JL.M., Ilrpmosa E.E.— DIIeKTPOH. TEKCTOBEIC JAAHHEIE.—
M.: MockoBckmif mearorudeckuit rocyaperBeH b yauBepeuteT, 2022.— 100 c.— Pexum
Aocryna: https:/iprbookshop.ru/122486.— IPR SMART

4. Jlapun, C. B. AnreGpa: Muorouness! ; yuyeGHoe nocobue suis cpeaHero npogeccHoHaNbLHOrO

obpazosanus / C. B. Jlapun. — 2-e w3y, wenp. u jon. — Mocksa Haparenserso FOpaiir, 2023. —
136 ¢. — (ITpocheceronanbroe ob6pasopanue). — [SBN 978-5-534-07828-2. — Teker - IEKTPOHHBIN //
O6pasosarenphas mnargopma Kpaiir [calit]. — URL: hitps://urait.ru/bcode/515758 (aara obpamenus;

21.08.2023).

5. Iloranos, A.Tl. Jluseiinas anrebpa u amanuTHuecKas reOMeTpHs : y4eOHHK W
TIDaKTHKYM Ul CpemHero mnpodeccHoHansHoro obpasopanus / A. [1. [lotamos. — Mocksa -
Wsparenscrso Opaiit, 2023, — 310 ¢. — (TIpodeccuoransuoe obpazopanue). — ISBN 978-5-
534-01061-9. — Texcr : snekrponmsii // OGpasoBareTsHas mwargopma [Opaiit [caiit]. —
URL: hitps://urait.rw/bcode/513598 (nara obpamenns:; 21 .08.2023).

JlonoHuTeNbHAS TATEpaATy pa;

1. AnreGpa n nauana anaymsa. Temarnueckue Tectsl. 10—11 knacest / cocrasarens JI. O.
Jlennmesa, I1. M. Kamaes, H. B. Kaproxuua. — 2-e u31, — Mocksa : BAKO, 2021, — 97 ¢, —|
ISBN 978-5-408-05744-3. — Texcr : anexrpornsiii // Ludposoi obpasosarenbHblii pecype IPR

33




SMART : [caiir]. — URL: hitps:/www.iprbookshop.ru/125152.html (nara obpaieHus:
21.10.2022). — PeskuM A0CTyIIa: UL ABTOPH3HP. T10JIb30BATCIICH

2. Jlyosruma, E.H. Jluneiimas amreGpa: yueOHOE nocodme JUIsl  CPEIHETO
npodeccuonansroro odpasosanus / E. H. Jlydsruna, E. M. BeuromoB. — 2-e u3a. — Mocksa :
Usparensctso IOpaiit, 2023. — 150 ¢. — (IIpodeccronansroe obpasosaune). — ISBN 978-5-
534-12504-7. — TexeT : omekrporHsii // O6pasomarenphas mwiardpopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/517608 (nara o6pamenus: 21.08.2023).

3. Manyrun, B. A. Jlunelinas anredbpa s 3KOHOMHCTOB. YueOHHK, TPAKTHKYM H
cOOpHMK 3amad: JUis  CpEIHero poheCcCHOHANBHOIO obpazosanns /  B. A. Manyrus,

1. A. Pommna. — Mocksa : Wznmatensctso [Opaiit, 2023. — 478 ¢. — (IIpodeccronamsnoe
o6pazosanue). — ISBN 978-5-9916-8802-4. — Texer : snekrpossbii // ObpasopareibHas
nnardopma [Opaiit  [caiit]. —  URL: https:/urait.ru/bcode/513569 (nara oGpatenns:

21.08.2023).
WuTtepHeT-pecypehr.

1. www.yaklass.ru oGpa3soBaTelbHBIH HHTEPHET-PECYPC Wik IIKOIBHHKOB, CTYICHTOB,
yuuTeIeH H poHTeei.

2. www.fcior.edu.ru (MupopMALHOHHEIE, TPEHHPOBOYHEIE H KOHTPOJIBHEIC MATEPHAIIbI).

3. www.school-collection.edu.ru  (Eympas  koutekunn  uppoBeiX  00pasoBaresbHBIX
pecypcoB).

4. http://eor.it.ru/ (yueGusiit nopran no nenonssosanuio J0P).

5. https://www.uchportal.r/ (Yaureibckuit nopran. YpPOKH, NPE3CHTALHH, KOHTPOILHBIE
pabOTHI, TECTHI, KOMIILIOTCPHEIC MPOTPAMMBI, METOLUYCCKHAC PaspabOTKH MO pyCcKoMy
A3BIKY M JTUTEPaType).

6. hitp://www.ucheba.com/ (O6pazoBarenbHbIi oprai « Y ueba»)

3.3. Metoaugeckoe ofecnedenne 06pa3oBaTeLHOO Hpouecea I  obydenus
MHBAJHIOB M JHI ¢ OrPAHHYCHHBIMH BOZMOKHOCTSIMH 3/10DOBbH

VenoBHsi OpraHusanpd ¥ cojiepikanue oOyueHHs W KOHTPOJIS 3HAHHH HMHBAIMIOB H
obyuatomuxcs ¢ OB3 mo aucrunnne «Maremarnkay onpenenatorcs TIPOrpaMMOi JUCLHITTHHBL,
AIANTHPOBAHHOMN TTPH HEOOXOIMMOCTH JUTS 00YUEHNS YKa3aHHBIX 00y JatomHXCs.

Oprauuzanpst 00ydeHns, TeKyIIel | IPOMEKYTOUHOH aTTecTaluy CTy/ICHTOB-HHBATHIOR
u cryerToB ¢ OB3 oCylIeCTBIseTCs ¢ yUeToM 0COBeRHOCTeld MCHXO(H3ATECKOTO PA3BUTHS,
WH/TMBHIYAIBHBIX BO3MOKHOCTEH M COCTOSHHSI 300POBbs TAKAX 00y HaIOMHXCS.

HMexons u3 CHXOPU3HIECKOT0 Pa3sBHTHS H COCTOSIHUSA 3/I0POBbs CTYACHTOB-HHBATH/IOB H
crygenToB ¢ OB3, OpraHm3ylOTCS 3aHATHA COBMECTHO € JPYTHMH OOyHalOUIMMHCH B obmux
rpyINax, WCIOb3ys COLMAIBHO-AKTHBHEE H pedUieKCHBHBIC METONbI 0OyHeHHs CO3/aHus
KOM(OPTHOTO ICHXONOTHYECKOTO KIMMara B CTY/IEHYECKON IpyIIe HilH, IPH COOTBCTCTBY FOIIEeM
3aSBITCHHH Takoro oO0ydYaromierocs, 1O WHIMBHAYAJIbHOH MporpaMme, KoTopas sBIASTCH
MOAM(HIMPOBAHHEIM BapHAHTOM OCHOBHOW pabouedl mporpaMMbl JHCHAIIIAHBL. llpu s1OM
COICpKAaHNEe MPOTPaMMbl JIHCLHIUIHHBI HE H3MeHseTcs. M3MEHSIOTCH, Kak IpaBuio, thopmel
oOydeHns ¥ KOHTPOJISL 3HaHWiT, 00pa3oBaTe/bHbLIC TEXHOIOTHH 1 JHIaKTHIECKAE MATCPHAIIBL.

OGyueRne CTYJIEHTOB-HHBAIMAOB M CTyjieHTOB ¢ OB3 Takke MOKET OCYWIECTBIATHCSA
MH/IMBHIYATLHO H/HIH ¢ IPAMCHEHHEM JINCTAHIMOHHBIX TCXHOJIOTHH.

Jlucranuponaoe  oOydenue  obecrneudBaeT  BOIMOXKHOCTH — KOMMYyHHMKAnmii ¢
mpenojaBaTeNeM, a TAaKKe ¢ APYTAME 00yJacMBIMH MOCpeAcTBOM BeOHHApOB (Hampumep, ¢
ucnosp3oBandeM TporpamMvel Sujexc TenemocT), 9TO CHOCOOCTBYET CIUIOUCHHIO I'PYINIEL,
HarpaBnseT yueGHYIO Ipylily HA COBMECTHYIO pabory, oOcyxueHue, IPHHATHE TPYIIIOBOIO
peleHusL.

B yueGHOM npoluecce s MOBHIIEHAS YPOBHS BOCHPHATHA U IIEPEpabOTKH yuebHoH
uuOpMaLHK CTYCHTOB-HHBATKHAOB U cryienTor ¢ OB3 mpumensioTcs MYJIETHMEUHHEIE W
CHeNHaTM3UPOBAHHbIE TEXHHYECKHE CPE/ICTBA TpHEMA-Nepe]adn yucOHOMU uHopmanu B
MOCTYIHBEIX (pOpMax Juisi CTYACHTOB C PasjIMYHLIMH HApYLICHHSMH, 00eCTIeunBaeTCs BBIIYCK
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QIBTePHATHBHBIX  (OPMATOB [EUATHBIX MATepuanoB (KpymHBI mpuHdT), IICKTPOHHBIX
00pazoBaTeNbHBIX pecypcoB B (opMax, aualTHPOBAHHLIX K OTPAHMYCHHAM 3/I0POBBS
00y 4aloNMXCsl, HaJIH9ue HeOOXOIMMOT0 MaTepPHATLHO-TEXHHYECKOTO OCHAIIICHHS.

lloxbop u paspaboTka yueOHBIX MaTepHAIOB MPOU3BOMMUTCS TPENONABATENEM C YUETOM
TOr0, 9TOOBI CTY/IEHTHl C HapyIIEHMsIMH clyXa HOJMydald HHQOPMAIMIO BH3YAIBHO, ¢
HApYUICHUSIMH 3PEHMS — ayAHalbHO (HANpHMep, ¢ HMCHOJB30BAHHEM [IPOrPaMM- cumeaampon
pevH).

Hpumenanue: Ilpenooasamenu, yuebHvle KYpcol KOMOPwIX mpefiylom om cmyoenmos
BLINONINENUA ONpedeNenHblX cneyuduyeckux delicmeuil U npedcmagisiowyux coboi npobremy unn
oeticmeue, HeGLINOIHUMOE OIS CIYOCHINOG, UCHBIMBIGAIOUUX MPYOHOCIIU C NEPEOBUNCCHUECM UL
peuvio, obszanwr 6 PIIJ] yyecms smu ocobennocmu u npediazams cmyoenmam-uneaiuoam u
cmyoenmam ¢ OB3 aremepnamuervie Memoosl 3aKpenieHUs u3yNaemMo2o Mamepuaid.

st ocyIecTBIeHHsT IPOLEAYP TEKYHIEr0 KOHTPOJIS YCIEeBaeMOCTH M MPOMEKYTOIHOM
arrecTanuy o0yJaronmxces HHBATH/10B 1 il ¢ OB3 (o OUEHOYHBIX CPENCTB 10 JAHCIHUIIIHEE,
HO3BOJIAIOIME OLCHUTD JIOCTHIKEHHE UMK PE3YJILTaToB 00yUeHus ¥ YPOBEHb C(HOPMHPOBAHHOCTH
KOMIIETEHITHH, TIPeTyCMOTPEHHBIX Y4YeOHBIM IUIAHOM M paboueil mporpaMMol JAMCIMILIHHBL
aIanTHPYyeTCs I 00y HaromMXesl HHBAIMIIOB H JIHIT ¢ OTPAHAYEHHBIMH BO3MOKHOCTAMHE 340POBbS
C Y4eTOM HHMBHIYAJbHBIX NCHXO(PH3HOIOrHYECKHX OCOOCHHOCTEH (YCTHO, NMHCBMEHHO HA
Oymare, IMCbMEHHO Ha KOMIbIOTEpE, B (hopMe TecTHpoBaHHs W T.a.). Ilpu HEoGXOmMMOCTH
00yyaromuMcs NPeJoCTaBASeTcs JIONONHATENPHOS BpEMsi Ui IOATOTOBKH OTBETA IIPH
[IPOXOKACHUM ATTeCTALIHH.

35



4. KOHTPOJIb M OIIEHKA PE3YJITATOB OCBOEHMUS
OBIEOBPA3OBATEJILHOM TUCHUILINHBI

KonTposib u oueHka pesyabTatoB OCBOSHHS o00meoOpasoBaTenbHON JAUCIHIUIHHB!
PACKpPLIBAIOTCS Yepe3 MUCUUILIMHAPHEIE Pe3yJIbTaThl, HanpaBieHHbie Ha GOPMUPOBAHUE OOLIUX U
upohecCHOHAIBHBIX KOMIIETEHLIMH 110 pa3aeliaM i TeMaM CoaepskaHus yueOHOro Marepralia.

O6masn/npodeccuonaabnas
KOMIeTCHIHS

Pazaen/Tema

Tun oneHouHbIX
MepOonpHITHIL

OK 01. Beibupars criocoGwl perieHus
3a/au npodeccuoHanbHOMI
NEATENLHOCTH NPUMEHHTEIBHO

K Pa3nH4HbIM KOHTEKCTAM

OK 02. Hcnone3oBarb COBpEMEHHbIC
cpeicTBa  [OMCKA,  aHanuza M
uHTepriperauuy  WHGOpMaUMH, U
MH(OPMALIMOHHbIE TEXHOIOTUU  JUIs
BbITIO/THEHUS 3ajay
npoeccHoHaILHOM AeITeNbHOCTH

OK 03. [1nanupoBats ¥ peaqu3OBbIBaThL
cobcTBeHHOe npodiecCMOHAlIbHOE U
JAHYHOCTHOE pazeuTHe,
NpeNpPHHIMATEIIBCKYIO eATe/IbHOCTh
B npodeccHoHANEHOH coepe,
MCIO/L30BaTh 3HAHMA 110 (DMHAHCOBOH
rPaAMOTHOCTH B PA3IHYHBIX JKU3HEHHbIX

CHTYALIMAX
OK 04, Opdexrusro
B3auMosieiicTeOBaTh W paborate B

KOMJIEKTHBE U KOMaHe

OK 05. OcyuwecTtenars VCTHYIO U
MMMCbMEHHYI0  KOMMYHHKALMKO — Ha
rocyapcTeeHHoM A3bike Poccuiickoit
Menepailu ¢ y4yetom ocobeHHocTel
COLHANILHOTO U KYJILTYPHOIO KOHTEKCTA
OK 07. ConeficTBORaTE COXPAHEHHIO

OKpyxKato1eH cpennl,
pecypcochepemeHuio, NPUMEHSATH
3HaHMs 00 M3MEHEHWM  Kiumara,
MPHHLHTTB Bepenu1MBoro
NPOM3BOACTBA, 3¢pdekrunno
JeHCTBOBATL B Hpe2BLIvaAHHEIX
CUTYyaLHsX

Pazgenwr: 1,2, 3,4, 5,6, 7,
9,10, 11,.12.

[uceMennblH KOHTpPOIL B hopme:

Konrponbuas pabora Nel

«Maremaruka OCHOBHOMH
LIKOJIbI?

KourponsHas  paGora  No2
«Kophn, CTENEHH "
norapumbi»

KourponeHas  paGora  Ne3
«OCHOBBI TPHTOHOMETPHH

Konrponbnas  pabora Ned

«DyHKUMH U UX rpaHKny
Kourponenas  padora  Ne§
«DneMeHTbl  KOMOMHATOPHKH,

TEOPHH  BEPOATHOCTEH W
CTATHCTUKHY
Kontponenas pabora Neb

«ITpoussonnas Qynkipn, e
npUMeHeHHe»

Konrponebnas padora  Ne7
«ITepsoobpaznas dyHkumH, eé
TPUMEHEHHEN

Kowrponseas  paGora  Ne8
«YpaBHEeHUS U HEPABEHCTRAY
Kourponbuas  pabora  Ne9
«IIpsimMble M IUIOCKOCTH B
[POCTPAHCTREY

Kontponbuast pabora Ne 10

«MHoOrorpaHHHkM ©  Teia
BPALIEHHS
Konrtponsras pabGora Nell

«Koopaunarsl U BEKTOPbI»

Paznensr: 8,13.

Yetubiii onpoc

- ONPEACICHAS
- AITOPUTMBI
- npaBuia

Paznensi: 1,2, 3,4, 5,6, 7,
8.9.10,11,12, 13,

[lpomeskyTouHass arrecrauws —
sK3aMeH B | 1 2 cemecTpax
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O6mue KpHTEPHH OUEHKH Pe3yILTATOB 0CBOCHHS Y4e0HOI AMCHHILIHABI

B ycTHBIX M HHCHMEHHBIX OTBETAX CTYACHTOB HA IPAKTHUECKAX (CEMIHAPCKHX) 3AHATHSX,
B COOOMIEHHAX | J0KIazax, 3cce U ApYrux GopMax ayuTOPHOH H CaMOCTOSTENLHOM paboThl, a
TAKKE B TEKYIMX KOHTPOJIBHBIX paboTaX yYuUMTHIBAIOTCH: TIyOMHA 3HAHMIE, BiIajeHHe
HEOOXO/TUMBIMH YMEHHUSIMH (B 00beMe IPOrPaMMBE), JIOTHYHOCTH H3JI0KEHHS] MarepHIIa, BKIIOYas
0000MIEHHUS, BRIROJIBL, COOIIOACHHE HOPM JMTEPaTyPHOH peun.

OLeHKY «OTIMYHO» 3acTy)KMBACT CTY/IEHT, TBEPAO 3HAIOWIMI POrpaMMHBIH MaTepHan,
CHCTEMHO H TPaMOTHO M3JAralomui ero, JAEMOHCTPHPYIOMHH HEoOXONUMEIH yPOBEHS
KOMIICTCHUNH, YETKHE, CIKAThIE OTBETHI HA JOMONHHTEIBHBIC BOIPOCHL, CBOGOHO BIaSrOIIHI
MOHATAHHBIM aTlaparoM.

OuerKy «X0pomio» 3acTyKMBACT CTYICHT, HPOSBABLIMI [OJHOE 3HAHHE HTPOTPAMMHOLIO
MarepHana, JICMOHCTPUPYIOLIHMi chOPMHPOBaHHbIE HA JOCTATOYHOM YPOBHE YMEHUS M HABBIKH,
VKa3aHHBIE B MPOTpaMMe KOMITTCHIIUH, JOILYCKAIOWHUY HelPHHIHNHAIBHBIE HETOYHOCTH MPH
M3JIOKEHHH OTBETA Ha BOIIPOCEHL

OleHKy «y10BIETBOPHTEIBHO» 3aCIy)KHBACT CTYICHT, OOHAPYKUBIIMH 3HAHUS TOJIBKO
OCHOBHOIO Marepuajla, HO He yCBOMBIIMH JeTan, JOMycKaomuil ommOKn NpyHLIHIHAIBHOTO
Xapakrepa, JAEeMOHCTPHPYIOMHMA HE [0 KOHUA C(OPMHPOBaHHBIC KOMIETEHIIMH, YMCHUS
CHCTEMAaTU3HPOBATE MaTepUall H JIeIaTh BHIBOJIBL

OlenKy «HeyI0BJICTBOPHTC/IbHOY» 3aCIyKUBACT CTYIEHT, HE YCBOMBIIMH OCHOBHOIO
COJCPHaHHUs MaTepuala, He YMEIOMUH CHCTEMAaTH3NPOBATh HH(OPMALIHIO, JIeNIaTh HEOOX0TUMEIR
BBIBOJIBI, UETKO M I'PaMOTHO OTBEYATh HA 3a/JaHHBIE BOMPOCHI, JEMOHCTPHPYIOIIMI HHU3KUH
YPOBEHL OBJIAICHHS HEOOXOTUMBIMH KOMIIETEHIIMSAMH.

OnenuBanne CTYICHTA HA K3aMeHe 110 Y4eOHO0H JHCIHILTHHE

OueHKa «OTJIHYHO» BBICTABISETCA CTYJACHTY, ©CIM OH IIyOOKO M HPOYHO YCBOMIT
IIPOrpaMMHBIH MaTeprall, HCUEPIbIBAIOIIE, OCICI0BATE/IBHO, YETKO U IOTHYECKH CTPOHHO ero
H3JIaracT, yMECT TCCHO YBA3bIBATH TEOPHIO C MPAKTHKOH, CBODOIHO CHpaBiIsercs ¢ 3a1adaMi,
BOIIPOCAMHM W JIDYTMMM BHJIAMH TIPUMCHCHHS 3HAHMH, HE 3aTPyJHSETCS C OTBETOM MpH
BHIOM3MEHECHHU  3a/laHMi, [paBMIBHO OOOCHOBBIBAET TIPHHATOC pEIICHHE, BIajeer
PasHOCTOPOHHUMH HABBIKAMH W IIPHEMAMHU BBITTOJIHCHHS IPAKTHYECKHX 3aa4.

OnueHka «x0pomoy BBICTABIISETCS CTY/ICHTY, €CITH OH TBEP/IO 3HAST MATEPHAI, TPAMOTHO
H [0 CYIIECTBY H31IaraeT ero, He JONycKas CyIIeCTBEHHBLIX HETOYHOCTEH B OTBETe Ha BOMIPOC,
NPABUIIBHO NPUMEHSET TEOPETHYECKHE MMOMOKEHHS TPH PENICHHH [PAKTHYECKHX BOIPOCOB H
3a71a4, BJIa/ieeT HeOOXOAHMBIMU HABBIKAMHA H IIPHEMAMH UX BBITOTHEHAS.

Onenka «y10B/1€TBOPHTEILHO» BHICTABIAETCS CTYACHTY, €CJIH OH UMEET 3HAHHS TOILKO
OCHOBHOIO MaTepHalia, HO HE YCBOMJI €r0 JeTajci, AOIYCKAeT HETOYHOCTH, HEIOCTATOYHO
NpaBUIbHEIE (OPMYIHPOBKH, HAPYIUEHHS JIOTHYECKOH IMOCIENOBATEIRHOCTH B H3JI0KCHHH
HPOrpaMMHOI0 Matepuaia, HCIBITHIBACT 3aTPYAHESHHS IIPH BBITOJHEHHH IIPAKTHUECKUX paboT.

OueHKa «HEYI0B/JCTBOPHTEIbHO» BBLICTABINETCS CTYIEHTY, KOTOPBIH He 3Haer
3HAQUUTENIBHOM YacTH TIPOTPAMMHOTO Marepuala, AONyCKAeT CYLIECTBEHHbIE ONMMOKH,
HEYBEPEHHO, ¢ OOJIBIIMME 3aTPY/IHEHHSMH BBITIONHSIET MPAKTHYECKHE paboThl.

[epedens BOMPOCOB /IS MOATOTOBKH K YK3aMeEHY
no yueOnoH mucuunanHe «MareMaTHka

OcCHOBHBIE TPHIOHOMETPHYCCKHE (HOPMYJIBL.
Dynknms y=sinx, ee rpaduk u CBOMCTEA.
Qynxuus y=cosx, ee rpaduk 1 cpoiicrsa.
DyHKIHS y=tgX, ee rpaduK H CBOHCTBA.
Oynkuus y=ctgx, ee rpa@uk u cBoicTaa.
[IpeobpazoBanue rpadukos.

YeTrbie H HeYeTHBIE (Y HKIHH.
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8.

9.

10.
11.
12.
13:
14.
13.
16.
17.
18.
19.
20.
21,
22.
23,
24.
25.
26.
27
28.
29,
30.

Bo3spacranue, yOpiBanue QyHKLHH. IKCTPEMYMBIL.

Cxema HecaenoBaHuA QYHKITHH.

APKCHHYC, aPKKOCHHYC, ADKTAHT€HC, ADKKOTAHTI€HC.

Omnpejenedse npou3BoaHoi. [Ipupamienue apryMenTa, npupamenue QpyHKIuH.
[TpaBuia BLIMACTSHUS TIPOU3BOAHBIX.

[TpousBoaHast CIOKHOM (yHKIMK, TPHTOHOMETPUICCKHAX (Y HKIHIA.
OcHosabIe (hopMyiIsl JH(GEepeHIHPOBAHNUS.

Kacaresnbnas K rpapuky (yHKUMH.

[IpousBosHas B TEXHUKE U (HH3HKE.

[Tpu3sHak Bo3pacTanus win yObiBaHus QyHKIHY.

Kpurtnueckue To4ku QyHKINA, MAKCHMYMBl H MHHUMYMBI.
HauGombinee 1 HAUMEHbLIEE 3HAYEHHST PYHKIIMH.

IlepBooOpasuas. OcHOBHOE CBOHCTBO MepBOOOpa3HOI.

Tpu npaBu/ia HAXOWKACHUS IPOU3BOIHBIX.

Tabmiia neprooOpa3HbIX.

ITnomans kpusoiuHelino tpanewuu. Popmyna Hetorona-Jleitbuuna.
Kopens n-oii crenenu u ero cBoicTBa,

Crenenb ¢ palMoHaNbHBIM MTOKA3aTENEM H €€ CBOHCTBA
IMoxazarenbrast GyHKUUsA, ec rpaduK 1 CBOHCTBA.

Jlorapumsl 1 UX cBOHCTBA.

Jlorapudmuueckas QyHkuus, ce rpaduk 1 cBoicTsa.

IIpumeHenne uHTErpana.

[Mpouseoanasi mnokasarelbHOH W JorapumMuueckoi QyHKIMH, nepBooOpazHas

HOKAa3aTe/IbHON (Y HKIHH.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
1.
32
53.
54.
53.
56.
57.
58.

AKCHOMBI CTEPEOMETPHH.

[Ipocteiinime reOMETPUYCCKHE TEJIa ¥ UX IOBEPXHOCTH.
[TapamienbHOCTE IPAMBIX, IPSIMOM U IIJIOCKOCTH.

B3auMHOE pacnoyokeHne NpsaMbIX B MPOCTPAHCTRE.

[apaiienbHOCTE NNOCKOCTEH.

Terpasnp n mapaxienenunes.

[MepnieHIMKYASPHOCTD NPSIMbIX U IIIOCKOCTEN.

IlepnienguKynsip 1 HAKJIOHHBIE,

JIByrpaHHbI# yrou.

[ToHsitHe MHOTOT PaHHMKA. BBITYKITbIe H HEBBITYKIIbIC MHOTOIPAHHHKH.
[eomMeTpUYECKOE TEJIO.

[Tprama. [Tpsmas, paBriIbHad, HakaonHas, OOBEeMBI TIPH3MEL.
IInpamuga. [lpaBuibaas nupamuia | ee coiicTBa. Anodgema. O0beM mupaMu/IbL.
Ycedennas nupamMuia.

[TpaBuiibHbIE MHOTOTPAHHHKH.

CuMMETpHS B TIPOCTPAHCTRE.

Crnoxenne W BEIMHTAHHE BEKTOPOB (rpadutieci).

YMHOKEHHE BEKTOpa Ha Yrcio. CBOHCTBA yMHOMKCHHMS.
Kommutanapubie BekTopsbl. [Ipapuio napajnenenunesna.
[IpsimoyrosibHasi cicTeMa KOOPAUHAT B IPOCTPAHCTRE

[TpaBuno cymMMeI, pa3HOCTH, TPOA3BECHHS BEKTOPA HA YHCIIO.
IIpocreiiinyie 3ana4un B KOOpAMHATAX.

CransipHoe Mpou3BeeHNE BEKTOPOB.

IlenTpanbHas, oceas, 3epkajibHas cuMMeTpus. [lapauiensabii nepeHoc.
[anuaap. [Tnomaas moBepxHoCcT! MUIHHAPA U €70 00BeM.

Konye. ITnomans NOBEpXHOCTH KOHYCA U €ro o0beM.

Coepa u map. 1 Inomass chepsl, 00weM mapa.

KacarenbHas miockocTh K chepe.
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59.
60.

[Monsitie 06bemoB. CBOHCTBA 0OBLEMOB.
lousiTie mapor cerMenTa, WapoBoro ciios, IaPOBOI0 CEKTOPA ¥ HX 00bEMBL.
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