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OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJILHOM JTUCIATLIMHBI OV/I.04 MATEMATHKA

1.1 Mecro quCOHIIMEBI B CTPYKTYpe npodeccHonanbHol ofpasoBare sHoll mporpay s

CIIO:

Obmieobdpasosarensras mucnummgaa OVIL.04 Maremaruka ssiaseTcs obs3aTensBol wac: 10
o0meobpaszosarebHOrO HuKiIa 00pasoBarenbHON IpOrpaMMbl B COOTBETCTBHE ¢ ®I'OC (o
crnenuansHocTr: 08.02.01 CrpoMTensCTRO ¥ IKCIUTyaTanus 3manuii W coopyxemmi, 23.0. 01
Opranusauus nepeBo3oK i yIpasiernue na Tpancriopre, 54.02.01 Jluzaiin (1o oTpacism).

1.2. Heqm ¥ NIaHUPYeMBIe Pe3YALTATHI 0CBOCHNUS AMCITHILIHHEI:

1.2.1. Ileas AHCHHUILTHELI

Conepxanue mporpammer obmeobpasosarensHol mucmmmmusl OVIL04 «Maremarycay
HAlIPABNIEHO HA JIOCTHXEHHE PEe3yNLTAaTOB €€ WIYUYEHHS B COOTBETCTBHH ¢ Tpeboanmsvy BT (OC
COO ¢ yuerom npodeccuonansroi Barpasnearocta ®I'OC CTIO.

IliankpyemMbie  pesyasTaThi  ocBoenus  o0meobpazoBaTenbHONM  IHCHHIINHLI B
coeTBeTcTBHE ¢ ®I'OC CIIO n Ha ocuore ®I'OC COO

Ocoboe 3nauenne AHCUMIUTHAA UMeET IpH (OpMApOBanuH 1 pasBraTHE OK 1 I1K.



O0mue KoMIeTeHIHNT

TliasnpyemMbie pe3yabTaThl 00yUCHHA

IK PAZIHTHBEIM KOHTCKCTaM

CAMOCTOATENIBHO BBINOIHATE TAKYIO JCATCABHOCTD:
- HHTEpec K pa3iM4HbM cepam npodeccHOHAIBHO
MesTeTLHOCTH,

Ogianenue YHHBEpPCATbHBIMH
no3HaBaTe ILHEIMHA ,I[efiCTBHﬂMH!

yueOHBIMY

@) Oa3z0BEIC IOTHYSCKHS ACHCTBHA:
- CaMOCTOATENbHO (POPMYJIHPOBATH W AKTYATH3HPOBATH
npobyemMy, paccMaTpHBATE €€ BCECTOPOHHE;

- YCTAHABIMBATL  CYUIECTBEHHBIH NPH3HAK  HJIH]
OCHOBAHHA Ui CpaBHEHHH, KiaccHUKALHH W
oG00menns:;

O6mue' Jucunnmpapusie?
OK 01 Beidupatsh ciocoGbl | FOTOBHOCTE K TPYIY, OCO3HAHHE HEHHOCTH MACTEPCTBA,-B/IAICTh METOJAMHE JIOKA3aTECBCTB, AITOPHTMaMH PCLICHHA
pENICHAs 3a1a4 rpy omobue; 3ajnay; yMeHHE (OpPMYJIHPOBATH ONPE/ICICHHUS, AKCHOMBI H
npodeccHORANBHOH -  TOTOBHOCTh K  AKTHBHON  JieSTENbHOCTHTEOPEMBI, IPHMEHATE HX, IPOBOIUTE JOKA3ATEIbHbIC
JIeATENIbHOCTH TEXHOJIOTMYECKOH W CONMAIbHON HaNmpaBIeHHOCTHPACCYIKICHHS B XOA€ PEICHNS 33131,
[PAMEHHTETEHO CHOCOOHOCTE ~ HHHIHUPOBAaTh,  IUIAHMPOBATH M- YMETh ONEPHPOBATh NOHATHAMHU: CTEICHL THCIA, JOTapH(M

YHC/IA; YMEHHE BLITOJIHATH BBIYHCIICHHE 3HAYCHUH H
npeoGpa3oBaHus BHIDAKEHHIH CO CTEHECHSIMHA | JIOrapu(mMamH,
npeoOpazoBaHus IPOOHO-PAHOHANIBHBIX BBIPAKEHHH,

- YMeTh ONepPHPOBAThH MOHATHIMU: PALMOHANIBHEIE,
HppalHOHAIbHEIE, [I0Ka3aTe/IbHbIC, CTCNeHHEIE,
norapuMUHUCCKHE, TPUTOHOMETPHYECKHE YPaBHEHHA U
HEPaBEHCTBA, HX CHCTEMBI;

- YMETh ONEPHPOBATh MOHATHAMHU: (DYHKILA, HENPEPLIBHAS
byHKuHs, npor3BoHAs, epBOODPa3HAd, OIPEACTICHHBII
MHTETPAIT; YMETh HAXOAUTH [IPOH3BOAHBIC ICMEHTAPHBIX
by HICUHIA, HCIIONB3Y S CHPABOYHBIE MATEPHAITBI; HCCIIE/I0BATH

M KPHTEPHH HX JOCTHKCHHS,
- BBISBIATH 3aKOHOMEPHOCTH H NPOTHBOPEYHsA
paccMaTpHBAEMBIX ABICHUAX;

= OIpenendaTes HEIH JSATCIBHOCTH, 3allaBarh IapaMeTphb ﬂpOCTGﬁIJIHX Clrydadax lIl)’HKLEI-ﬂrI Ha MOHOTOHHOCTS,

1AXO0UTH HAHOOBINNE H HAHMEeHbIIHE 3HAYCHUS (DYHKIIM;
TPOHTE I'pa)HKH MHOTOYJICHOB ¢ HCIIONB30BAHHEM alliaparta
aTeMaTHYeCKOro aHanusa; NPEMEHSATh IPOH3BOIHY IO [IPH
CLUCHHUH 3aa4 Ha ABHKCHHUE, PEIIaTh NPaKTHKO-

! YkasbiBaloTCA AMUHOCTHLIE W MeTanpeameTHble pesyasTtatel 3 GTOC COO (B nocnenHed pegakuun ot 12.08.2022) 8 otrnaronbHoi dopme, hopmupyemsie
o6uweobpa3zosaTenbHOR AUCULUNAKMHORA
? AucumMnnuHapHble (NpegmeTHbIe) pe3ynsTaThl YKA3LIBaOTCA B COOTEETCTBMM € MX NOAHBbIM nepeuHem so PTOC COO (8 nocaegreit pegakuyn ot 12.08.2022
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OpIr'IeHTHpDBﬂ_HHBIe 3a71a4d" Ha HanbONBITHE H HAAMEHbIHE
HAYCHHS, HA HAXO0XK/IEHHE Iy TH, CKOPOCTH H YCKOPEHHS;
¥YMETDL OLEPHPOBATDL [NOHATHAMHE. pallHOHAIIbHAA (l}}rﬁlﬂlﬁﬂ.
oKazaTenabHagd QYHKIMS, crenenHas GyHKius,
orapupmuyeckas (pyHKIus, TpHroHOMETpHYecKHe (YHKLMH,
OpaTHBIC ()YHKUIHH: YMEHUE CTPOUTE rpauKH W3y YeHHBIX
VHKLHIH, HCTI0/IB30BATh MpayiKi NPH U3Y4YEHHH [TPOLIECCOB
3aBHCHMOCTEH, [IPH PEUICHUH 3814 H3 IPYTHX YIeOHBIX
€IMETOB H 3a1a4 U3 pealbHOH XKH3HH: BRIpaKaTh
OPMYJIaMH 3aBHCUMOCTH MEX/Ty BETHUHHAMH:

- YMCTh pﬂ]’.l.[ﬂ'l"!:. TEKCTOBLIC 33/1a49H Pa3sHbIX THNOB (B TOM
YHCIIe HA HPOUEHTHI, JI0JIH H YaCTH, Ha JIBHKEeHKE, paboTy,
TOMMOCTL TOBAPOB H YCIIYT, HAJIOTH, 3ala4 |3 001acTH
IIDABJICHHS INYHBIME H CEMEHHBIMHA (PHHAHCAMH);
OCTaBJIATH BLIP&XKEHNUS, YPABHEHNS, HEPABCHCTBA H HX
HCTEMBI 10 YCJIOBHIO 33/iaui, HCCIIEI0BATh MONyUYeHHoe
HICHHE H OLIEHHBATL ]'EpaB,ﬂ,OHUIlOﬁHOCTB PE3YILTATOB,
YMETh ONEPHPOBATh NOHATHAMH: CpelHEe apA(METHUECKOE,
eluana, HanobLIee U HAHMEHbITICE 3HAUCHMUS, Pa3Max,
HCIEPCHS, CTAHAAPTHOE OTKIOHEHAE YHCIOBOrO Habopa;
€Th H3BJICKATE, HHTEPIPETHPOBATE HH(IJOPMEI.L[HIG,
pesicTaBleHHYI0 B TablIMIax, Ha AuarpaMMax, rpadukax,
TPKAIOLLYIO CBOMCTBA peaTbHBIX IIPOIECCOB U ABICHHIA;
peACTaBIATh HHPOPMANKIO ¢ HOMONIBI Tabmui 1

Hamﬂ.l\riM._'. HCCNIEMOBATE CTATHCTHYECKHE JIaHHBIS, B TOM

cJie ¢ NPUMEHEeHHEM rPadHYEecCKHX METO0B H SNIEKTPOHHBIX]
PEIACTB.

- BHOCHTL KOPPEKTHBBI B JEATEILHOCTH, OICHHBAT
COOTBETCTBHE pPe3yabTaroB HEJSM, OLEHHBATL PHCK
MOCIIE/ICTRHI AeITENLHOCTH,

- pasBHBaTh KPEATHBHOC MbINUIEHHE TPH PEUICHH
DPKH3HCHHBIX 1IpobiieM

0) Oa30BBIE HCCISIOBATENILCKHE IEHCTBHA:

- BIAZeTh HABLIKAMH y4eOHO-HCCIIeI0BATELCKOH
[POCKTHOH JCATENBLHOCTH, HABBIKAMH  paspelieH#
rpodiieMm;

- BBIABJIATH  UPHYMHHO-CJICACTBCHHBIE  CBA3M
[AKTYAIH3HPOBATL 3aja4y, BBLABHIaTh THIOTE3Y €
pPEICHUs, HAXOJUTh APIryMCEHTHI A JOKA3aTelIbCTR
CBOMX YTBEP)KACHHH, 3a/iaBaTh NapaMeTpsl H KpHTep
pEIICHNAA;

- AHAIM3MPOBATH NOJIYYECHHBIC B X0/I€ pEIleHHs 3a/1aui
PE3YILTATHI, KPHTHYECKH OLEHHBATh X JOCTOBEPHOCTE,
[IPOrHO3HPOBATE H3MCHEHHE B HOBLIX YCIIOBHSX

-~ YMETh IIEPEHOCHTH 3HAHHA B MO3HABATEIBHYIO
MPAKTHYECKYIO 001acTH HKH3HEAEATCIIbBHOCTH

- YMETh HHTEIPHPOBATE 3HAHWA U3 Pa3HbIX NPEAMETHE
loOnacreii:

- BEUIBMTaTh HOBBIC MJICH, NIpejiarath OPHIHHAIbLHEI
TTOTXO/IbI B PEIICHH;

H CNOCOOHOCTh HX HCHOML30BAHMs B 103HABATCIHHOM
COIUATBHOMN IpaKTHKe




- YMETh OIEpUpPOBaTh MOHATHAMH: CIy4YaiHbIH ONBIT H
cryuaiiinoe coObITHE, BEPOSTHOCTD Clly4aliHOro COOBITHS,
YMEHHE BEIMHCIATH BEPOATHOCTD ¢ HCMOJIb30BaHHEM
TpaHUecKuX METO10B; IPUMEHATE (POPMYJIBI CIIOKEHHS H
VMHOMKEHHS BEPOSTHOCTEH, KoOMOMHATOPHBIE (aKThl U
popMyIBl IpH pelieHHy 3a/1a4; OLIEHHBATE BEPOSITHOCTH
peATTBHEIX COOLITHIT;, 3HAKOMCTRO CO CIIyYaiiHbIMH
BEJTHYHHAMM; YMCHHE NPABOIUTE IPHMEPHI IPOABICHUSN
3aKOHA OOIIBIAX YHCEN B NPUPOIHBIX M O0IHECTBEHHBIX
SBTEHHSIX;

- YMETh OIIePHPOBATh NOHATHAMH: TOUKA, IPIMAsL, IUIOCKOCTh,
POCTPAHCTRO, /IBYTPAaHHbIA YIroJl, CKpelHBAIONIHECS
IPAMBIC, TAPALICIBHOCTE U NEPIEHARKY IAPHOCTD NPAMBIX H
TOCKOCTEH, YTOI MEXKAY MPAMBIMH, YTOJI MEXKITY LPSIMOM 1
JIOCKOCTBIO, YTOJI MEKY TLTIOCKOCTSIMH, PACCTOSIHUE OT

OYKH JI0 TUIOCKOCTH, PACCTOSHHE MEKITY NPAMBIMH,
pacCTOSHUE MEXKIY TUIOCKOCTAMH; YMEHHE HCII0IL30BATh PH
CIICHWHM 3a/1a4 N3y4YeHHbIe (PaKTbl H TeOpeMbl ILIAHHMETPHN;
MCHHE OIIEHHBATE PAa3MepPhl 00BEKTOB OKPYIKAIOLIEero Mupa;
- YMETh ONEePHPOBATE MOHATHAMM: MHOI'OI'DAHHHK, CEYCHHE
HOTOrpaHHHuKa, KyO, napaienenune/l, IpusmMa, HpaMuia,
(hurypa 1 NOBEPXHOCTH BPAIICHHS, IIHJIMHJIP, KOHYC, LIap,
chepa, ceuenus GUryphbl BPALLEHH, IIOCKOCTD, KACAIOIAACS
chepsl, NHIAHAPA, KOHYCA, TUIONIE/Ib NOBEPXHOCTH
UpaMUIEL, TPH3MBL, KOHYCE, IMIHEApPA. TIomans chepel,
0OBeM Ky0a, IpsAMOYTONLHOrO napaiieleninea, THpaMHIB]L,
PH3MBL, [MIHHIPA, KOHYCA, Iapa; YMeHHE H300paxarh
MHOTOTPAaHHHUKH H ITOBEPXHOCTH BPALEHUsA, HX CCYCHHS OT




PYKH, C [IOMOIIBIO YCPTEHHBIX HHCTPYMEHTOR H 3/1€KTPOHHBIX]
CPEJICTB. YMEHHE Paclo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;
YMCHHC PACIIO3HABATH MPABIIBHEIE MHOTOIPAHHHKH;
- YMCTh OIICPHPOBATh NOHATHAMH: JIBHKESHHE B TIPOCTPAHCTBE,
110100HBIC PUTYPEL B IPOCTPAHCTBE; HCTIONL30BATE
OTHOLICHHE IIIOIIaIeH MOBEepXHOCTEH H 00BEMOB MOA0OHBIX
(hHTYp NpH perieHnn 3anay;
- YMETh BRIYHCIISTH ITCOMETPHYECKHE BETMYMHBI (JUIHHA. YTOII,
IUI01L@ b, 00BEM. IJIOIIAL NOBEPXHOCTH ), UCTIOIB3Y S
13y HeHHBIE (JOPMYIIBI B METOIEI,
- YMETB OIICPHPOBATE ITOHATHAMH: HPAMOYTOJILHAS CHCTEMA
OOPIMHAT, KOOPAHHATEI TOYKH, BEKTOP, KOOPIHHATHI
BEKTOPA, CKANSIPHOE MPOM3BE/ICHHE, YOIl MEXK/TY BEKTOPaMH,
CYMMa BEKTOPOB, IPOH3BE/ICHHE BEKTOPA HA YHCII0; HAXO/INTh
C TIOMOINILBIO H3YYCHHBIX (JOPMYTT KOOP/IMHATHI CEPETHHE]
0OTPE3KA, PACCTOSHHUE MEKITY ABYMS TOUKAMH;
- YMETh BHIOMPATh NOIXOAAIIHI H3YUSHHBIH METO JIIs
PEIICHHA 3ala4H, PACIIO3HABATE MaTeMarnieckue (hakTsl 0
[MaTeMaTHYECKHE MOJICJIH B MIPHPOTHEIX B OOIMECTBEHHBLIX
SBJICHHSX, B HCKYCCTBE; YMEHHE NIPHBONTE TIPHMEPEI
aTeMaTHYCCKUX OTKPBITHH poccuiicKoi # MEPOBOi
ma'remamqecmﬁ HAYKH.
- YMETh OIECPHPOBATDL HOHATHAME: OIIPE/IC/ICHAE, AKCHOMA,
TeopeMa, ClIeACTBHE, CBOHCTBO, NPH3HAK, J0Ka3aTelbeTRO,
[PABHOCHJIBHBIE (POPMYTHPOBKH; YMEHHE (POPMYITHPOBATE
0OpaTHOE H NPOTHBONONOKHOE YTBEPIKICHHE, TPHBOINTD
[IPUMEPhI H KOHTPIIPHMEPKI, HCMOTb30BATh METOT
MATEMATHYCCKON HHILYKIIHH, IIPOBOJIHTH JOKA3aTETLHBIC




pACCyICHHS NPH PEIICHUH 34134, OLCHUBATH JIOTHYECKYIO
MPaBHILHOCTE PACCYHTEHHH,

- YMETh ONEPHPOBATh NOHATHAME: MHOKECTBO,
MOAMHOKECTBO, ONEpallii Ha/l MHOJKECTBAMHA: YMCHHE
HCIIOJIB30BATh TEOPETHKO-MHOMKECTBEHHBIH annapar jyis
OIHCAHHS PEAILHBIX HPOLUSCCOB U ABJICHHI NPH peLICHEN
3ajay, B TOM YHCIe W3 JPYTHX YUeOHBIX NpeMeTOB;

- YMETE OIEPHPOBATh NOHATHAME: Ipad, cBAINLIHE rpad,
UiepeBo, KK, rpad) Ha IJI0CKOCTH; YMCHHC 3a/1aBaTh H
OIMCBIBaThL Ipadnl paziuYHEIME ClIoc00aMU; HCIIOJIB30BATH
rpadbl Py penIeHUH 3a1a4;

- YMETE CRODOHO OIepUpOBATH MOHSTUSMI: COYeTaHue,
TIepeCTAaHOBKA, YHCIIO COYeTAHH , THCIO NePecTaHOBOK;
OuromM HeloToHa; yMeH#HE TPAMEHATH KOMOHHATOPHBIC (haKThi
W paccy KIACHWMA IS PEIICHHS 3a/a4;

-yMeTh OIePHPOBATE MOHATHSIMHA: HATYpaTbLHOE HHCIO, ENoe
YHCIIO, OCTATOK 110 MOAYJII0, PAllHOHAIEHOE YHCIIO,
HPPAHOHATBHOS THCII0, MHOKECTBA HATY PATLHBIX, HEIBIX,
paltnoHAaIbHBIX, AeHCTBATENBHBIX YHCEN; YMEHHE
MCIIOJIB30BATh [IPH3HAKH AeIMMOCTH, HAMMEeHbIIHH o01ui
UIe/THTENh 1 HAaMMeHbllee oDilee KpaTHoe, anroputMm EBkmjia
MPH PEIICHIH 3a1a4: 3HAKOMCTBO ¢ Pa3IHUHbIMH
MO3HIIHOHHBIMHI CHCTEMAaMH CYHCIICHHA

- yMeTh CBOOOIHO ONEPHPOBATH MOHATHAMM: CTETIEHb C
1(eIBIM ITOKA3aTEIeM, KOPEHb HAaTYPaibHOM CTENEHH, CTENeHb
iC PAIIHOHAIIBHBIM [TOKA3aTENIEM. CTEIIEHb C JICHCTBUTEIIbHBIM
(BeLICCTBEHHEIM) MOKA3aTeIeM, Jorapu(dM uuciia, CHHYC,
KOCHHYC H TAHT€HC MPOH3BOIBLHOTO YHCIIA;




- YMETH OLIEPUPOBATH NOHATHAMM: TOAIECTRO,
TOMACCTBEHHOE ﬂpeoﬁpﬂ?;DBﬂllHE, YpaBHCHHCE, HEpﬂBEHCTBO,
CHCTEMa YpaBHEHHH M HEPaBeHCTB, PABHOCHIBHOCTE
Y paBHEHHI{, HEPaBEHCTB H CHCTEM. PAallHOHANBHEIE,
MpPalHOHAIIBHBIC, [I0KA3aTENbHbIC, CTENEHHBIE,
ilorapa(QMUYeCKHE, TPHIOHOMETPHYECKHE YPABHEHHS,
HEPABEHCTBA U CHCTEMbL, YMEHHE pellaTh YPaBHEHHS,
HepaBeHCTBA M CUCTEMBI C TIOMOUIBIO Pa3/IHYHEBIX IPHEMOB;
peImaTs ypaBHEHHA., HEPABEHCTRA M CHCTEMB! ¢ NIapaMeTpoM:
HPHMCHATE YPaBHCHH, HEPABCHCTBA., HX CHCTEMBI 1A
DEINCHUS MATEMATHHECKHX 3a/{a4 ¥ 3a/(ay M3 PasJIHYHbIX
o0J1acTed HAYKH W PEATbHOH KU3HHM;
-yYMeTh CBODOIHO OMepupOBATE HOHATHIMHU: I'PapuK
by rxmEn, obparHas GpyHKUM, KoMno3uus GyHKIHA,
muHeliHas QyHKius, KBaapaTuaHas (yHKIHS, CTCIICHHAs
(byHKIIHS ¢ 11eJIbIM [0KA3aTeNIeM, TPUTOHOMETPHYECKHE
}q:ym{uun, oOpaTHble TPHrOHOMETpHYEeCKHe (hyHKIMH,
oKazaTenbHas U jgorapuMuyeckas GyHKIINE; YMCHAS
cTpouTh rpadguiky GyHKUMHE, BHITOJIHATS HpeodpazoBaHus
rpaduKoB (hyHKI(HIA;
VMEHHE HCIOB30BaTh rpaguKy (yHKUHH /118 H3YYSHHSA
IIPOIECCOB ¥ 3aBUCHMOCTEH MPH PelIeHAN 3a/1a4 U3 JIPYTHX
yueOHBIX IPESIMETOB H H3 PCATLHOMH JKH3HH: BhIpAKaTh
{bopMyiaMu 3aBHCHMOCTH MEHK/IY BETHYHHAMH,
yMeHHe CBOOOIHO ONEPHPOBATE MOHATHIMH, YETHOCTD
VHKIHHA, TEPHOIHYHOCTD (DYHKIMH, OTPAHHYEHHOCTh
ﬁyHi{uHH. MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM (DYHKIIHH,




HauOoJIbIIEE U HAUMEHBIICE 3HAYCHHUS (DYHKIIME Ha
MPOMEIKYTKE: YMEHUE TIPOBO/IATDH HCCIIeoBaHKe (YHKIIHH:
[YMEHHE HCIIOIB30BaTEL CBOMCTRA K rpaduku QYHKIMH 171
pellieHHs ypaBHeH i, HepaBeHCTs H 3a/1a4 ¢ IlapaMeTpaMH;
H300paXkaTh HAa KOOPAUHATHOH TIOCKOCTH MHOMKCCTBA
pelleHUli ypaBHEeHHN, HEPaBEHCTB U UX CHCTEM;

- YMETh CBOOOIHO ONEPHPOBATE MOHATHAMHA:
[OCIIeJ0BATEeNLHOCTD, apHpMeTHYeCKas IPOrpeccus,
reoMeTpHYecKas rporpeccus, HeckoHeuHo yOnIBaomas
reoMeTpHYecKas MPOrpecChs; YMEHHE 3a1aBaTh
[10CIIE/J0BATEIbHOCTH, B TOM YHCIIE € [IOMOILBIO

PeKy PPEHTHEIX (hOPMY.IT;

- YMETh ONEPHPOBATH MOHATHAMH: HEIIPEPHIBHOCTE (PYHKIHH,
ACHMITOTEI rpaduka PyHKIHK, nepBas i Bropas
POH3BOAHAA (PYHKLMHN, TEOMETPHYECKHH U (DH3HUCCKHI
CMBICIT ITPOU3BOIHOM. neppoodpasHas. OnpeIeeHHbIH
HHTErpall; yMEHHEe HaXO/IUTh ACHMIITOTE rpadHKa (yHKIHH;
yMEHHE BBITHCIATH IIPOU3BOJIHBIC CYMMBI, IPOH3BEICHHS,
HACTHOIO H KOMITO3UIHH (DYHKIMIH, HAXOHTH YPAaBHECHHE
acaTelbHOH K rpaduky QyHKumnH;

MEHHE HCII0/IB30BaTh HPOH3BOIHYIO VIS HCCIISIOBaHHA
VHKITH, T HAXOXCICHHS HAWJTY 9lIero pelicHus B
PHUKIAIHBIX, B TOM YHCJIE COIHANIBHO-DKOHOMHUECKUX H
W3MYECKHX 3a/1a9ax, JUIs QIpPe/Ie/IcHHS CKOPOCTH H
CKOpPEHHA; HAXOAHTh TUIOIWAAH 1 00beMbl (PUIYP ¢ IOMOIILIO
HTerpaia; MPUBOIUTh IPHMEPE! MATEMATHYECKOTO
0JICTHPOBAHKA C IOMOIIBIO i (pdepeHIITaTbHBIX
paBHEHHIH:
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- VMETh OIIEPHPOBATH OHATHAMH: KOMIIZIEKCHOE YHEIIO0,
CONpsUKEHHbIE KOMIIEKCHBIE THCIIA, MOIYIb U apryMEHT
KOMILIEKCHOTO 4McIIa, (popMa 3aricH KOMILIEKCHBIX SHCe
(reoMerpuueckas, TPHrOHOMETpHYECKas U anredpanieckas);
VMETb TPOH3BOIMTE apH(MeTHIeCKHE AeHCTBHS C
KOMILIEKCHBIMH YHCIIaMHE; IIPHBOJIHTE IPUMEpI
HCTIOMB30BAHNS KOMIJIEKCHBIX YHCEN;

- yMeTh cBOOO/JHO ONEepHpPOBaTh NOHATHAMH: Cpe/iHee
apudMeTHuecKoe, MeHana, HandolbIee H HAHMEeHbIIEe
3HAYEHHA. pa3Max, JHCHOEePCHs, CTaHJapTHOe OTKIOHEHHE s
OIKCAHK YHCIOBBIX JJAHHBIX, YMEHHE HCCIIE/10BaTh
CTATHCTHYECKHE JaHHbIE, B TOM YHCIE C MPUMEHEHHEM
rpaduueckuX METOIOB H MIEKTPOHHBIX CPe/ICTB; rpadudeckn
HCCNIEA0BATE COBMECTHBIC HAOIIOACHHUS C IOMOIIBIO
I[HarpamMM pacceMBaHus U JIMHEHHOH perpeccHy;

- YMETh HAXOJAHMTh BEPOATHOCTH COOBITHII ¢ HCTIOML30BAHHEM
rpaHUecKuX METOI0B; MPHMEHITH It PELIeHHs 3a/1a4
(bOPMYJIbI CIOMKEHHS H YMHOMKEHHS BepoATHOCTEH, (hopMyJty
nojnoi BepoaTHocTH, popmyny bepryiin, komOHHATOPHBIE
(hakThl © POPMYJIBI; OIIEHHBATH BEPOATHOCTH PealbHbIX
CODBITHIH: YMEHHE OIIEpHPOBATE MOHATHIMMU: CIyyaiinas
BEIIMYAHA, PACTPE/ICTICHHE BEPOSITHOCTEH, MaTeMaTHUYeCKoe
OKH1aHKe, IUCTIEPCHS W CTAH1apTHOE OTKIIOHEHHE
CyqaiiHoll BeMHYHHEL, GYHKIMH paciipeIe/icHis U
TJI0THOCTH PABHOMEPHOI0, 110KA3aTeIbHOIO H HOPMAILHOIO
pactipefie/IicHHE; YMEHHE HCII0/Ib30BaTh CBOHCTBA H3YYEHHEIX
pacrpeenenuil A pereHns 3aaay; 3HakoMCTBO ¢

MOHATHAMH: 3aK0H OOJIBIIHX YHACE], METOAbI B])IGOPO'-!HL]X
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HCCIIeJOBaHMil; YMEHHE IPHBOIUTE ITPHMEPHI IIPOSIBIICHHS
RaKOHA GONBIMX YHCen B NPHPOIHBIX # 0DIECTBEHHBIX
ABIICHHSAX,

- YMETh CBOGU}]HD OHEpUpPOBAaTh MOHATHAME: TOYKA, IIPAMad,
[JIOCKOCTE, IPOCTPAHCTBO, OTPE30K, JIy4, MIOCKHIH yrod,
By IpaHHbIH YIOJI, TPEXrpaHHbli YIoil, NepeceKalonmecs,
[apajijicIEHBIE H CKPCIITHBAOIIHHECS TIPAMBIC,
HApaLIEALHOCTH H IEPIICHIHKYJIIPHOCTS NPAMBIX H
[JIOCKOCTEH, YIoJi MEMLy IPAMBIMH, YIOI MKy NpAMOH H
[JIOCKOCTBIO, VTOJI MEKOY IINIOCKOCTAMH, YMCHHE
MCTI0/IB30BATh IIPX PELIeHHH 3a/1a4 H3yYeHHbIe (aKThl H
TCOPEMEI MIIAHHMETPHH, YMEHHE OLICHHBATHL PasMephl
00BLEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE OIIEPHPOBATH
HOHATHAMK: MHOI'OI'paHHHK, CCHYCHHE MHOT'OT'paAHHHKA,
[pABHILHBIN MHOIOIPAHHHK, HPH3Ma, HHpaMuia, Gurypa u
MOBEPXHOCTD BPAIlEHHs, HIHHP, KOHYC, map, cdepa,
[pa3sBepTKa MOBEPXHOCTH, CEYCHUS KOHYCa H ITHJIHHIPA,
Napaiiie/ibHBIE OCH HIIH OCHOBAHHID, CEUEHHE 11apa,
IIOCKOCTh, Kacaromasaca chepsl, HIHEAPA, KOHYca; YMEHAE
CTPOHTE CEYCHHE MHOTOIPaHHHAKA, H300paKaTh
MHOTOTPaHHHKHA, (DUIYPBI B IOBEPXHOCTH BPALECHHUS, HX
CeYeHHsl, B TOM THCJIE ¢ TOMOIIBIO YIEKTPOHHEBIX CPEJICTB;
yMeHHe IPHMEHSTE CBOMCTBA reoMeTpuieckux Guryp.
CAMOCTOATEIIEHO (POPMYIHPOBATE ONPEICICHHA W3y HaeMBIX
(hUryp. BRIZIBUIaTh FATIOTE3kl O CBOHCTBAX H NIPH3HAKAX
reoMETPUYIeCKUX (PUrYyp, 000CHOBBIBATEL HIIH OIIPOBEPraTh HX:

VMEHHE POBOANTH KIacCHPHKALNIO PUIYD [TO Pa3IHIHBIM
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IIPU3HAKAM, BLITIOJIHATL HCDGXO,IEHMLIE JOMOJTHHTEIIBH IS
OCTPOCHHA
- yMeTh cB00OIHO ONEPHPOBATE MOHATHAMHE: TLIONIAlb
HI'Ypbl, 00beM (PUIYPBL, BEJIHYHHA YIJid, PACCTOAHHUE OT
OYKH JI0 TUTOCKOCTH, PACCTOSHHE MEHLY NIPAMBIMH,
ACCTOAHHE MEXKIY INTOCKOCTAMHE, III0NIanb c@epu, Mromaib
OBEPXHOCTH IMHPAMKJIBL, TIPH3MBL, KOHYCA, HHIUHIPA, 00beM
y0a, IpAMOYTOJIBHOTO TapaUIC/ICITHIIC A, ITHPaMH/IbI,
IMPU3MBI, [IHJIHHIPA, KOHYCA, Hiapa. YMEHHEC HAXO0AHThE
OTHOLIEHHE 00BEMOB TIOJIOOHEIX (PUTY:
- YMETH CB060m10 ONEPHPOBATE MOHATHAMHA. ABHIKECHHE,
rapasiieNbHblil epeHoc, CHMMETPHS HA TJIOCKOCTH U B
NpOCTPaHCTBE, IIOBOPOT, peobpasoBaHHe MOA0OHS,
o j00HbIe GUIyphI; YMEHHE PACIIO3HABATH PABHBIC U
nofo0HEIe PUTYPEL, B TOM YHCJIC B IPHPOJIE, HCKYCCTRE,
APXHUTEKTYPE; YMEHHE HCMONL30RATE TEOMETPHUCCKHE
OTHOLICHHA, HAXOOHTL [‘EOM'BTPIFICCKKB BEITHYHHBI (IUTHHH.,
VTOJL, IUTOMANb, 00BEM) MPH PELICHHH 3a/1a4 K3 JIPYTHX
yueOHbBIX MPEIMETOR U U3 PEalbHON KH3IHH;
- YMETH CBODOIHO ONMEPUPOBATH MOHATHSMH: TIPAMOYTOJILHAS
icHCTEMa KOOpJHHAT, BEKTOP, KOOPAHHATEI TOUKH,
KOOP/AHHATHI BEKTOPA, CYMMa BEKTOPOB, IIPOH3BEICHHE
BEKTOpa Ha YHCII0, pa3ioKeHHe BeKTopa 1o basucy.
CKAIPHOC IPOA3BCIICHHC. BCKTOpPHOE [TIPOHU3BEACHHC, YTOJI
MEATY BEKTOPEAMH. YMCHHE HCTIONB30BATE BeKTDprIﬁ "
OOPAHHATHBIN METO1 /I PELICHHS [eOMETPHYECKHX 3a1a4 U
amaa4 ApPYTHX y‘iE‘GHBIX IPEeIMETOR. ONIEPHPOBATE MOHATHAMH!
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IMarprna 2x2 u 3x3, OIpE/IEJIHTENE MATPHIIBL,
FCOMETPHYCCKHI CMBICIT ONpee/IuTe N,

- yMEeTb MOJEIHPOBATHL peallbHble CHTYALMN Ha A3bIKe
[MaTEeMAaTHKH; COCTAB/ATH BLIPAKECHHS, YPABHEHHS,
HEPABEHCTBA H HX CHCTEMBI IO YCIIOBHIO 3471a4M, HCCIIEeI0BATH
[TOCTPOEHHBIC MOICH ¢ HCTOTBL30BAHUEM anmapara anredphl,
HHTEPIPETHPOBATE MTOJYUYEHHBIH pe3yibTar; CTPOHTh
MATEMATHISCKHE MOJICIIH € IIOMOIIBIO FEOMEeTPHYECKHX
OOHATHI H BEIHNIHH, PelliaTh CBAAHHBIE C HUMH
[IPAKTHYECKHE 3aJ1a4H; COCTABJISITE BEPOSTHOCTHYIO MOJICITE H
MHTEPIPETHPOBATH NOJYYEHHBIN pe3yibTar; pemars
MPHKJIAIHEIE 33/1a4 CPEJICTBAMH MAaTEMaTHYECKOTO aHaln3a,
B TOM YHCIIE COITHATBHO-DKOHOMHYECKOr0 H (PH3HIECKOrO
Xapaxkrepa;

- yMEHHE BHIOHPATh NOAXOMAIIAA METO IS pelIeH s
BajauH; MOHAMAHUE 3HAYUMOCTH MATEMATHKH B U3YUESHUH
IIPHPOHLIX M ODIECTBEHHBIX MTPOIECCOB H ABJICHUH; YMEHHE
pacro3HaBarh IPOIBJICHHE 3aK0HOB MATEMATHKH B HCKYCCTBE,
YMEHHE IPHBOINTL HPUMEPhI MATEMaTHYECKUX OTKPLITHIA
POCCHACKOM H MHPOBOM MaTeMaTHUECKOl HAyKH

OK 02 Ucnionb3osatk
COBPEMEHHBIC CPE/ICTBA
[MOHCK4, aHaJIN3a H
MHTEPIPETalMH HHDOPMALIHK.
1 MHpOpMaITHOHHBIE
TEXHOJIOHH IS BBIIIOJITHEHHS
3ajiau npodeccHoHANbLHOM
IICATCIIBHOCTH

B 00nacTi HeHHOCTH HAYYHOTO MO3HAHHS:

CBOET'O MECTA B MOJIHKYIBTYPHOM MHPE!

HAyKH W OOIIECTBEHHOM NPaKTHKH, OCHOBAHHOTO
fHanore  KylIbTyp, CHOCODCTBYIONIEr0 OCO3HAHH

-chOPMHPOBAHHOCTH MHPOBO33peHHA JIOKA3aTE IbHAS dyHKLAA, CTCIICHHAS byHKIHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pazsuTHspiorapudmuueckas GyHKIHs, TPUrOHOMETPHUECKHE (yHKIIMM,
mﬁpmﬂme (byHKIUH; yMeHHE CTPOHTH IpauKH H3YYSHHBIX

- YMETh ONEPHPOBATL NOHATHAMM: palHOHAIbHAA (YHKIHS,

YHKIIHH, HCIIONB30BaTh rpa MK MPH H3YHEHHH NPOLIECCOB U
BABHCHMOCTSH, NpPH peIleHHH 3anad W3 JPYrEX yUeOHBIX
MpeaMETOB W 3a/ad M3  peajibHOH JKM3HM. BbIPAXKATH
bopmynamMy 3aBHCHMOCTH MEWK/Ly BETHYHHAMMY;




a

- COBCPHICHCTBOBAHHC S3LIKOBOH M YHTATEILECKO YMETE ONIEPHPOBATL MOHATHAMH TOMICCTBO. TOKICCTBCHHOC
KYIhTYPBI KaxK CpeacTBa B3dHM oneiiCcTBHA MERIY peﬂﬁpmoaaﬂ HE, YPaBHECHHE, HEPABCHCTREO, CHCTEMa
UTHOTEMH M IO3HAHKWA MHAPA. 'pﬂBI-!EHHf:I H HECPABCHCTB, PABHOCHIILHOCTH YPaBHEHH I
- OCO3ZHAHHC [ECHHOCTH Ha}-"-]l-lt}ﬁ JACATENILHOCTHHEPABEHCTE W CHCTEM, PpPallHOHAILHEIC, HPPalHOHAIBHEIE,
MOKasare/iLHLBIC, CTCIICHHEBIE, JorapH CIJMH JeCKHE,
PHIOHOMETPHYICCKHC YPaBHCHHA., HCPAaBCHCTBA H CHCTCMEIL,
METhL peéllaTe YpaBHEHHS, HEPABEHCTBA H  CHCTEMbBl C

OMOIILI0  Pa3IHYHBIX TIPHEMOB: pemiaTe YpPaBHEHHA,

FOTOBHOCTE OCYIIECTBIIATE IIPOEKTHY IO
HCCIIEN0BATENBCKYH) JICATCIBHOCTE WHHBA/YAIBHO H
rpymnme.

(Osnanenue YHHBEPCATHLHBIMA yueOHBIM
MO3HABATEIIBHBIME JICHCTBHAMHU!

B) pabora ¢ MHpOpManHeil:

- BIAJCTh HaBbiKAMHM [IOJIyYSHHHd HHPOPMAUHH H
MCTOYHMKOB  Pa3HBIX  THNOB,  CAMOCTOSTENLHOHAYKH H PeanbHOH JKH3HH;

yMeTh CBODOHO ONEpHpPOBATL TIOHATHSIMHU: JIBHXKEHHE,
apaUlenbHBI  NIepeHoc, CHMMETPHS Ha ITUIOCKOCTH H B
(popM npecTaBICHIS; pocTpaHCTBe, MOBOPOT, NpeodpazoBanHe NoA00Ms, [10/100HbIE]
- CO3/IABaTh TEKCThI B pa3iuuHbiX (opMmarax ¢ y4eToMpHTIypbl; YMETh Paclio3HaBaTh PaBHbIC H H0A00HbIE QUIYpPEL, B
HasHaveHus: MHQOPMAIMH W TENEBOH AYIHTOPHHJ[TOM YHCIE B NPUPOJE, MCKYCCTBE, APXUTEKTYPE: YMeETh
BLIOHPAS ONTHMANBHYIO (opMy mpencTaBIeHHs CIOJIB30BATE  IEOMETPHYECKME  OTHONICHHS. HAaXOJUTh
€OMETPHYECKHE BEIIMUMHBI (JUIMHA, YIOJl, IUIOmaab, 00beM)

HEPABEHCTBA MW CHCTEMBI C TlapaMeTpoM; IIPHMCHATH
‘PABHEHHA, HCPABCHCTBHA, HX CHCTCMLI A DCILCHWSH
aTeMATHYCCKHX 3ada4 H 3ada4 H3 pPasIH4HbIX obmacTei

OCYIIECTBIATL [MOWCK, AHAIM3, CHCTEMATH3aIHIO
HHTEPIPETAIHIO HH(QOPMAIUH PazIHYHLIX BHIOB

BH3YATH3AIHH;
- OLICHHUBATH JAOCTOBEPHOCTD, JIETHTEMHOC
HH(OPMATIHH, €€ COOTBETCTBHE NPABOBLIM H MOPAITBHO

PH peIICHAH 3a7a4 M3 APYIHX y4eOHBIX MPEIMCTOB H H3
JIbHOH JKH3HH
NTHYECKHM HOpMaM:

- MCHOJILIOBATH  CpeNCTBA  HH(OPMAIHOHHBIX
KOMMYHHKQIHOHHBIX ~ TEXHONOTHI B peleHu
KOrHATHBHBIX, KOMMYHUKaTHBHBLIX H OPraHU3aHOHHE
saiay ¢ cobmojeHmeM Tpe(oBaHMit 3ProHOMHKHM
TeXHWKH De3011acHOCTH, THTHEHHI, pecypcochepeKeHns
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PaBOBBIX H 3THHYECKHX HODM. HOPM HHqJOpMHHHOHHOﬁI

ITHYHOCTHOE Pa3BHUTHE,
NpeIPUHAMATEIBECKY IO
MICATENEHOCTE B
npodeccHoBANBHOM cdepe,
HCTIONB30BATh 3HAHHS 11O
(mHanCOBOH rpaMOTHOCTH B
Pa3IHYHbBIX JKA3HEHHBIX
CHTYarusix

€30MaCHOCTH;
BIQJICTH HaBBIKAMH Pacno3HaBaHus M 3aHiHThY
adopmaram, HHPOPMATHOHHOK Oe3onacHOCTH|
THYHOCTH
OK 03 IInaauposars H B ofnacTi 1yX0BHO-HPAaBCTBEHHOTO BOCHUTAHHSA: - yMETh  ONEPUpOBaTE  HOHATHAMM:  PallHOHAIBHBIC,
peaH30BLIBATL CODCTREHHOE |-  CHOPMHPOBAHHOCTE HPABCTBEHHOIO  CO3HAHHAMPPALHOHAIBHLIC, 10KA3aTebHbIE, CTCIICHHBIE,
poecCHOHATTBHOE H HTUYUECKOTO TIOBSICHHUS; orapuMuUIeCKHe, TPUIOHOMETPHUUECKHE YpaBHEHMS W

- CIOCODHOCTH OICHHBATH CHTYAIHK) H NPHHAMA
OCOZHAHHBLIE pPELUICHUS, OPHEHTUPYACHE HA MOpPAJLHO
HPaBCTBEHHLIEC HOPMBI M IEHHOCTH;

-  OCO3HaHUEe JIMYHONO BKJI44a B
VCTOHIHBOrO OyAyIIEro;

MOCTPOSHH

OCHOBE OCO3HAHHOTO TNPHHSTHS IEHHOCTEH CceMeiHO
OBasienne VHHBCpCAIbHBIMH
TTCHC TBUSIMH

a) caMOOpraHu3aLus:

VIEATCIBHOCTD, BBISBIATE MNpOONEeMBbl, CTABHTL Hp
(bopMyIHpPOBATH coOcTBEHHBIE 33712491
oOpazoBaTelbHOH  JIEATEABHOCTH  H

CHTY aIlHAX;

C  y4eroM HMECIOIHXCS PECYPCOB,
BO3MOIKHOCTEH H IIPEANOYTCHHIA;

- OTBETCTBEHHOEC OTHOINCHHE K CBOMM POJMTENSM HC(epsl, MMIHHAPA, KOHYCA, IUI0MA/lb TOBEPXHOCTH [THPAMHULIBL
(MTH) JIpyrHM 4YieHaM CEeMbH, CO3JdHHI0 CEeMbH HAIIPH3IMBIL, KOHyCa, HHMIHHApA. Iomans cgepel, o0beM Kyoda)

DKH3HH B COOTBETCTBMH ¢ TPAIMLMAME HApoxoB Poccnm;uummmpa.
PCIYJIATHBHBIMUMHOTOIPAHHHKH H IIOBCPXHOCTH BpAlllCHHS, HX CCHCHHA OT]
PYKH, C HOMOLIBIO YEPTeHKHLIX HHCTPYMEHTOB H 2JICKTPOH HBIX]
CPEACTB. YMETh pacilo3HaBaTh CHMMETPHE) B IIPOCTPAHCTBE]
- CAMOCTOSTEIILHO OCYIHECTBIATL MNMO3HABATEIBHYKYMETE PACIIO3HABATh NPABHIIBHEIC MHOIOI'PAHHHKH

BKOOPMHAT,
KH3HEHHBIX[BEKTOPA, CKAIAPHOE LIPOM3BLICHUL, YOI MEKIY BEKTOpPaMH,
CYMMa BEKTOPOB, IIPOH3BE/ICHHE BEKTOPA HA YHCJIO; HAXOIMUTH
- CAMOCTOSTEIIBHO COCTABIISITH IJIAH PELIeHHs NPobIeMBIC HTOMOIIBIO H3YUSHHBIX (GOPMYT KOOPIMHATHI CepeaHHbI
COOCTBEHHBIXJOTPE3KA. PACCTOAHHE MEKIY ABYMS TOUKAMH

€paABCHCTBA, HX CHCTEMBI,
YMETh OHEPUpPOBaTh IOHATHAME: MHOTOIPAHHHK, CEYEHUE
HOTOI'PaHHMKA, KyD, nmapaiienenune/l, NpH3Ma, IHpPaMHEa.)
HUIypa W TOBEPXHOCTH BPALICHWS, WHIHHAP, KOHYC, [Iap,
(depa. cevenus QUIypsl BpameHus, I0CKOCTL, Kacaromasics|

PAMOYTOJIBHOTO  Hapajijieienunena,
napa;

MHPAMHAJIBL.  TIPH3MbL

KOHYyca, yMeHHe  H300paxarh)

YMETE ONCPHPOBATH MOHATHAMH: NPAMOYTOIIbHAA CHCTCMA)

KOOpAHHATBI TOYKH, BCKTOpP, KOOPIAHHATHY
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- 1aBaTh OIICHKY HOBBLIM CHTYallHsiM;

crocoOCTBOBAaTE  (POPMHPOBAHHIO M HNPOABICHHIO
MIAPOKOH 3pyAHIMH B PasHeIX 001acTiX 3HaHHMH,
IOCTOAHHO TOBBINATL CROH  OOpazoBareibHbIH M
KYJILTYPHBIH YPOBCHE;

0) CAMOKOHTPOJIb:

MCIONB30BATE  NPHEMBI  peieKCHH  J1lis  OLEHKH
CUTYalidy, BbIOOpa BEPHOIO PelleHNs,

- YMETh OIICHHBATh PUCKH W CBOEBPEMEHHO NPHHHUMATH
PEIICHHS [T0 HX CHHIKEHHIO;

P) SMONMOHAIBHBIH ~ MHTE/UIEKT.  [peloJararouiaiil
chopMUPOBAHHOCTE!

BHYTPEHHEH MOTHBALUMH, BKIIOYAIOLICH CTPEMJIEHHE K
[TOCTHKCHUIO LesH " ycrexy, ONITHMM3M,
HHUHATHBHOCTE, YMCHHE JeHCTBOBATb, HCXOAS H3
CBOHX BO3MOKHOCTEH:

- OMIIATHH, BKIOYAKHIEH CNOCOOHOCTH [OHHMATH
OMOLIHOHATLHOE COCTOSIHUE JIPYTHX, YYHTHIBATE €0 1pH|
OCVIIIECTBJICHHH KOMMYHHMKaliH, CHOCODHOCTH K
COYYBCTBHIO H CONTEPEKHBAHHIO;

- COlMAIbHBIX HABBIKOB, BKIKYAIOMMX CHOCOOHOCTH
BbLICTpauBaThk OTHOLUCHHMA ¢  JAPYFHMH  JHOABMHU,
3a00THTECA, TIPOABIATH HHTEpPEC W paspeliarh
KOH(DITHKTHI

OK 04 Ddpexrrnro FOTOBHOCTh K CAMOPA3BHUTHIO, CAMOCTOATENBHOCTH Ml YMETb ONEPHPOBaTh MOHSTHAMM: CIydYalHbIf ONBIT H|
B3aMMO/IeHCTBOBATE H CaMOOTIPe/IeIIeHHUIO; ciydaiinoe CcoObITHE, BEPOATHOCTH Ciy4aiiHoro coObITHS]
paboTarh B KOJUICKTHRE H -OBIIaZIcHHEe HABBIKAMH  Y9eOHO-HCCIeI0BATENbCKOM/YMETE  BBIYMCISTE  BEPOSATHOCTE € HCTIONL30BAHHEM
KOMaHie ITPOEKTHOH ¥ COIMANBHOMN JIeSTEbHOCTH; rpapuueckux METO/IOB; TPHMEHATH (GopMyIBl CHOKEHHH H
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Osnanesue
MEACTBHAMM:
0) coBMecTHas JICATeTLHOCTh!

YHHBCPCATIBHBIMH  KOMMVYHHKATHBHBI

M HHMBH/IY AThHO#H paboThl;

MPHHHMAaTh [ETH COBMECTHOH  HeATelBHOCTH,
OpraHM30BBIBATE W KOOPIHWHMPOBATH JICHCTBHS MO ee
JTOCTHIKEHUK): COCTaBIATE TJ1aH JeticTBHiA,
paclpefeaTs PONH € YYCTOM MHCHME yYacTHHKOB
0OCY#1aTh Pe3yNbTaThi COBMECTHOH PaboThI;

- KOOPAHHHPOBATL W BEIIONHATE paboTy B YCIOBHAX

peaibHOTO, BHPTYadbHOrO W KOMOMHMPOBAHHOIO)
B3aMMO/ICHCTBHS;

- OCYHICCTBIATH  IO3HTHBHOE  CTpaTerMyecKoe
[IOBE/ICHHE B Pa3IMYHBIX CHTYAlHsIX, HPOSABIIATH

TBOPYECTBO ¥ BOODpakeHHe, ObITh HHAIIHATHBHBLIM.
OBnaienne YHHBEpCalbHEIMH PeryisTHBHBIMY
eHCTBHIAMH:

Ir) npuHATAC CeOs U IPYTHX JHO/IeH :

- NMPHHAMATE MOTHBEI H apryMEHThI JIPYTHX JHOAeH npH
AHATH3C PE3YVILTATOR JCATC/IIBHOCTH .,

- NPU3HABATEL CBOE TMPABO H IIPABO JAPYrUX JIoAcH HA
OHIHOKH; _

- pa3sBUBaThL CHOCOOHOCTH MOHHUMATE MHP C MO3HIHH]
IIPYToro 4enoBeka

- MOHHMATE H HCOOIB30BATE MPCHMYIIIECTBA KOM aH/IHOHBCIIHYHHAMH ;

MHOMEHHS BEpOATHOCTEH. KoMOHHATOpHBIE (aKkThl H
OPMYJIBI HpPH peIeHHH 3a7a4; OLEeHHBATh BEPOSTHOCTH
ambHBIX  COOBITHH.  3HAKOMCTBO €O  CIyIaHHBIMH]
VMEHHEC HOpPHBOJHTh UPHMEPH HPOSBICHHS
iza}coua OOJNBIIEX 4YHCE B NPHPOOHLIX H OOIIECTBEHHBIX
S BJICHISX;
- YMeTh CBOOO,JHO ONEPUPOBATH MOHATHIMH: CTEIICHb C LE/IBIM
TTOKa3aTelieM, KOPCHb HATYPAILHOH CTeNneHH, CTeneHb ¢
PAIMOHANBHBEIM [IOKA3aTENieM, CTEHEeHb C JICHCTBHTEIbHBIM
(BEIECTBEHHBIM) [OKa3areneM, jJorapudM YHcia, CHHYC,
KOCHHYC M TAHTEHC MPOMU3BOJILHOTO YHCIIA;
yMeTek CBOOOJHO OHEpHPOBaTH NOHATHAMH: Ipadux
byuxnman. obOparHas (QYHKIHS, KOMIO3HIHA (PyHKIMA,
iuHCHHas (YRKIAS. KBaapaTudHas (YHKIHS, CTelcHHAS]
DYHKIHST ¢ UEJIBIM  [OKa3areieM, TPUIOHOMETPHYECKHE
byHKIMH, ofpaTHBIE  TPUIOHOMETPHYECKHE  (PYHKIMH,
oKazaTe/IbHAad H norapadmMudeckas QYHKIHHA; YMETEL CTPOUTE
rpaduks QYHKIMA, BBIIOJIHATL npeodpaszosanus rpaduKoB
by HKIHI;
- YMeTh HCIOIb30BaTh rpadui QyHKIuil IS H3ydeHwHs
pOLECCOB 1 3ABHCHMOCTEH NpH pEIleHHH 3aj1a4 M3 JIpyruxX
yueOHBIX INPEIMETOB H H3 pealbHOH KH3HH, BRIPAKATH

bopMyramMu 3aBHCHMOCTH MEJKIY BEIHUYHHAMH;
- CBOGOJIHO ONEpHPOBATH MOHATHIMH: YETHOCTH (DYHKIMH,
MEPHOAMYHOCTS  (YHKIHMH, OrPaHW4eHHOCTh  (PYHKIIHH,
MOHOTOHHOCTB (DYHKIIHH, 3KCTpeMyM YHKIMHU, Hauboubinee
1 HANMEHbINEe 3HAYeHHs (YHKIOUH HA TIPOMEKYTKE; YMETH

[IPOBOMTE HCCACAOBAHHE (DYHKIINH;
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- YMETE HCIONB30BaTh CBOHCTBA W rpaduku (QYHKIHE s
perieHus ypaBHeHuH, HepaReHcTB M 3ajjay ¢ napaMeTpaMmHu;
m300pakars Ha KOOPJAMHATHOH IUIOCKOCTH MHOYXKECTBA|
peIIeHHI Y paBHCHMI, HEPABCHCTB H HX CHCTEM

OK 05 OcymecTBasite VETHYIO
H ITHCEMEHHYIO
KOMMYHHKAIIHIO Ha
rOCY1apPCTBEHHOM A3bIKE
Poccuiickoi Degepannu ¢
VaeTOM ocobeHHOCTEH
COTIHATTLHOTO W KYIILTYPHOTO
KOHTCKCTA

B 061acTH 3CTETHYECKOTO BOCHUTAHHS: - YMETh ONEPHPOBATH NOHSTHAME: CpejiHee apu)METHIECKOE,
- ICTETHYECKOE OTHOIICHWE K MHPY. BKJIKOYAs 3CTETHKYMEAHAHA, HauOOJblIee W HaUMEHBLIee 3HAYCHHIH, pa3Max,
ObITd, HAYYHOTO H TEXHHYECKOr0 TBOPYECTBA, CHOPTAJIHCIEPCHS, CTAHIAPTHOE OTKJIOHCHHE YHCIOBOIO Habopa:
TPy A ¥ 00MeCTBEeHHBIX OTHOIIEHHI, YMEHHE  W3BIEKaTh, HHTEPHPETHPOBATh  HH(POPMALHIO,
- CIOCOOHOCTH BOCHPUHHMATL PazIvuHbe BHIBINPEACTABICHHYI0 B Tabnunax, Ha amarpammax, rpadukax,
HCKYCCTBA, TPAJMIIMH H TBOPYECTBO CBOErO H JIPYTHX[OTPaXkaOUIY0 CBOWCTBA PealibHBIX HPOLECCOB H SBICHHIA
HAPOJOB, OIMYINATH SMONUOHATLHOE BO3JICHCTBHENPENCTARIATh HHOOPMALHIO ¢ TIOMOLIBIO TABIHIL 1 THATPAMM;
CCHIEIOBAaTE CTAaTUCTHYECKHE JAHHBIE, B TOM 4HCIE C

MCKYCCTBA:

- yOex/ieHHOCTE B 3HAYMMOCTH Ui JIMYHOCTH pHMeHeHHeM TIpaHYecKHX METOAOB W 2JEKTPOHHbIX
OOIIeCTBA OTEYECTBEHHOIO M MHPOBOIO HCKYCCTBA[CPE/ACTB,

STHHYECKHX KYJBTYPHBIX TPaldlMid H HAPOJHOIOR YMEThL ONEPHPOBATH MOHATHAMU: TOYKA, NPAMaN, IJIOCKOCTb,
TBOPUYECTBA; POCTPAHCTBO, ABY'PAHHBII YT0Ji, CKPEIIHBAMOIIHECs IpSIMBIE,
- TOTOBHOCTh K CAMOBBIDAKEHHIO B PasHbIX BHIAX[IAPaI/ICNBHOCTE M NEPHEHIHMKYISPHOCTE  [PSAMBIX H

HCKYCCTBA, CTpEMJICHHE HPpoOABIATE KQ4cCTB JlUCKOC'[‘Eﬁ, yroj Measay HNpaMbIMH, YI'OJ MCHKIY .Tlpﬂ.MOﬁ H

TBOPYECKOMH JMYHOCTH; [I0CKOCTBIO. YIOJ MEIKY [JI0CKOCTAMH, PACCTOSHHE OT TOYKH
OBJaIcHAE VHHBEPCATLHBIMH  KOMMYHHKATHBHBIMH[IO [UIOCKOCTH, PACCTOSIHME MEKAY MPAMBIMH, PAaCCTOSHHE
eHCTBHAMM: MEKIY TIOCKOCTSIMH,

a) oOmenne: - YMETh HCIIONB30BaTh TPH PEHICHHH 3a/1ad H3YHYeHHBIE (aKThi

- OCYIIECTBIIATE KOMMYHHKALMH BO BeeX cepax KH3HHIH TECOpeMbl IUIAHMMCTPHH; YMEHHE OLEHHBATh pa3Mepsbl
- pacriozHaBaTh HeBepOalblbie cpelcTBa 00LEHHO0BEKTOB OKPYIKAIOIEro MUpa

[MOHHMATE 3HAYCHHE COLHa/IbHBIX 3HAKOE, paciio3HaBaTh
[IPeANOCHIIKH  KOH(IAKTHBEIX CHTyanuil H CMAr4ath

KOH(IIMKThL;
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- Pa3BEPHYTO M JIO'HYHO H3J1aralb CBOK TOYKY 3PCHHS C
[MCTIONB30BAHHEM A3BIKOBLIX CPEACTB

OK 07 CoaelicteoBath
ICOXPAHEHHIO OKpYKaromei
CpenBl, pecypeocbepekeHu:o,
TIPUMEHATH 3HaHUI 00
3MEHEHHH KIuMara,
PMHIIMIE] OEPEKITUBOTO
MPOU3BOACTRA, HPHEKTHBHO
e CTROBATE B UPE3BLIYAHHBIX
CHUTYaITHsX

- HE NpPHHMMATL JICHCTBHS, NPHHOCAIIMEG Bpe/l- YMETh ONEPHPOBATh TOHATHAMHU: (YHKINS, HEMPEpPHIBHAS
OKpyKaromeii cpejie; (GYHKIMS., TPOW3BOJIHAA, [epBOODpa3Has. ONpe/Ie/IeHHbIH|
YMETh TpPOrHO3UpoOBATE HEGHHI'O]TPHSIT HBLIGHHTETPAT; YMETh HaXO0AHTh ITPOHBBG,E[HBIE AIEMEHTAPHBIX
DKOJOMHYCCKHE NOCHEJICTBHSA HpEﬂHpHHHMaEMHXi[b}JHKHHI‘:I . HCIIOJIB3Y A CHP&BO‘IHI:IE MaTepHalbl; HCCHACAOBATE B

]

e CTBHIL, NpeIoTBpaliarh ux: npocTeHimmX ciuyvasx (pyHKIHH Ha MOHOTOHHOCTb, HAXOHTH
- pacIIMpUTh ONBIT JACSTEIBHOCTH JKOIOrHYecKoiHanbonpiume ¥ HaHMEHLINME 3HavYeHHA (QYHKOMH, CTPOHMTH
HATIPABIICHHOCTH; rpaduKyH  MHOIOYIEHOB €  HCHONL30BaHHMEM  anmapara)
- paspabaThiBaTh MUIAH pemierus TpodieMbl ¢ yYeToMMAaTeMaTHYeCKOTO0 aHanu3a; [PHMEHAThL NPOH3BOAHYIO [1PH
F\Haﬂl‘lfia MMEFOIIIUXCH MaTEPUANBHBIX elleHHH 3aJlad  Ha  JIBHXEHHe; pelllats  MpaKTHKO-
HEMATEPUATLHBIX PECYPCOB; PHCHTHPOBAHHBIC 3a/a4H Ha HauOOJLIIHE W HAHMEHLIIHE
- OCYHIECTBIATEL IEJICHANPABICHHBIN IIOHCK IEPEHOCA3HAYCHNA, HA HAXOIKACHHE Y TH, CKOPOCTH M YCKOPCHHS

CPE/ICTB M CHOCODOB JIeHCTBHSA B TpofeccHoHaTE YMETE ONEPHPOBATH MOHATHIMH: IBHKECHHE B IIPOCTPAHCTBE,
cpeny: onobueie  ¢urypsl B [pPOCTPAHCTBE:  MCMOIB30BATH

- yMeThb WEpPEeHOCHTL 3HaHWA B I[O3HABATENLHYIO HOTHOIIEHHE IUIONA/el nosepxaocteil 0 00beMOB 10A00HEIY
MPaKTH4eCKyIO 00JacTH KH3HEAEATEbHOCTH: (uryp npu pemeHun 3ajaaq;
- TIpe/siaraTh HOBbIE INPOEKThI, OINEHHBATh HICH C YMETh BBIMHCIATH TCOMETPHYECKHE BEIMYHHEI (AIHHA, YT O,
TOIMAIWH HOBH3IHBIL, OPWTHHANBGHOCTH, MNPaKTHHECKOHMIOMAAb, O00BEM. MUIOMAAb MOBEPXHOCTH), HCHONB3YS
3HAYMMOCTH; H3yueHHbIE (POPMYIIBI H METO Ik
- J1aBaTh OIEHKY HOBBIM CHTyallHsiM, BHOCHTH
KOPPEKTHBBI B JICATEIBHOCTD, OLICHHBATH COOTBETCTBHE
PEe3yILTATOR HENSIM
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2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJIBHOMW JIMCHUTLJIMHBI

2.1. O6nem yueOnol AuCHIIHABE B BH/IBI Y4e0H0H padoThi

Buj yue6noii paborsr O6bem
“ACOB
O0bem obpazoBaTeabHOH NPOrPAMMBI THCHHILTHHDI 295
1 cemecTp
OcnoBHOE cotepRAHHE 112
B TOM YHCJIE:
TeopeTHiecKkoe 00yIeHHe T2
npaKTHyeckoe o0yueHue 14
Ipodeccnonainno-opuenTupoBanHoe coepIRaAHME (conepxanne 2
NPHKJIATHOTO MOIY/Is)
B TOM YHCJIC:
IpaKTHUYECKOe 00yueHue 26
[IpomeskyTounas arrecranus (JK3aMen) 9
2 cemecTp
Ocuosuoe conepkanne 162
B TOM YHCIIE:
TeopeTnueckoe obyuenue 100
npakTH4eckoe obyyeHue 32
IpodeccnonanbHo-0pHEHTHPOBAHHOE cogepikanune (comepkanme 30
OPHKIATHOTO MOTYJIS)
B TOM YHCJIE:
NpakTHUECKoe 00yyeHne 30
IMpomexyrounan aTrecTanus (IK3amMen) 12

-2
(]




2.2. TemaTuveckHii JIaH | colepRanne Y4eOHOI THCHATLIHAD

Hanmenoanue Congepxanne y4e0HOro MATEPHAJIA, NPAKTHYECKHE 3aHATHS, CAMOCTOATE/ IbHA O6nem | Dopmupyemsbie
pPa3ie/ioB H TeEM pabora obyualomuxes YACOB | KOMIETEHIHH
1 2 3 4
1 cemectp 112
Paznen 1. Conepmanne yeO0HOI0 MaTepHaJIa 20
[loBropenne kypca Jlekumu, TeopeTHUecKHe 3aHATHA 4
MAaTEMAaTHKH OCHOBHOMH 1. DBasoBbie 3HaHHA ¥ YMEHHS 110 MATEMATHKE B IIPOECCHOHAIBLHON i B 1OBCE/IHEBHOH 7
LIKOJTB JIeATSTLHOCTH
2. JleifcTBHS HAJ MOJIOKUTENLHEIMA H OTPUIIATE/ILHBIMA YHCIAMH, OOBIKHOBCHHBIMH H
necaTHaHEME  apoOsvu. Jledcreus co creneHsMH, (OPMYNIBI COKPAIIEHHOTO i
YMHOKCHHS
Ipogheccuonanvro-opuenmuposansoe codepicanue (cooepicanie RPUKIAOH020 M0OOYIA) 12 OK 01. OK 02,
3. llpocTsie mponenTHl, pa3Hble cnocodbl HX BEMUCIeHHs. ClOKHbIE TPOIEHTHI 2 OK 03, OK 04,
4. Jluneitnsie ypaBaenns. CHCTEMb! H COBOKYTTHOCTH YPAaBHEHHH. 2 OK 05, OK 07
5. Ksagparusie ypaBHenus 2
6. Meroa HHTEPBAJIOB ISl peIICHHS HEPABEHCTB. ‘. 2
7. KeajparHsie HepaBeHCTBA 2
8. Bmawl mrockux ¢uryp u ux miomains lIpakruko-opueHTHPOBaHHBIE 3a/1a4H B Kypce 5
IeOMETPHH Ha III0CKOCTH
[lpakTHYecKHe 3aHATHH 4
9. Jluneiinas. KBaapaTHIHas QYHKIINH, UX CBOHCTBA M rpa(uku 2
10. Kourponsnas padbora Nel «Maremarika OCHOBHOMN IIKOJIbD» 2
Pazmen 2. Copepxanne yedHOro MaTepHajia 40
KOT;E;:;?;;W H Jlexuun, TeopeTuecKue ssnuTHY : : : 24 OK 01. OK 02.
11. TousATHE KOpHS n-0if CTEneHW W3 AeHcTBUTE IRHOrO Yucna. CpolicTea KOpHS n-OH 2 OK 03, OK 04,
crerieny. [1peoGpa3oBanue uppalHOHAILHEIX BRIPAKEHHH OK 05, OK 07
12. Tlpeobpazoranne BhIpaKeHHi, COAEpKAIIUX KOPHH., 2
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13. PaBHOCHIBHOCTE HPPAILMOHATBHEIX yPaBHEHUH H HepaBeHCTB. MeToIb! HX peleHHs.

14, Crerenb ¢ IPOH3BONBLHBIM JASHCTBHTEIBHBIM ITOKa3aresiem.

15. Tlpeobpasosanue poipaskeHnl Co CTEEHAMHK

16. PelreHue mokasarebHbIX HEPABSHCTB

17. Jlorapugm uncna. JlecsTHUEbIi H HATY palbHbLi JorapudMsl, 4icio e

18. Croiictra norapudmon. Onepauust JorapuMAPOBAHHES

19. TlpeobpasoBanue BeIpaKeHui ¢ torapahmamu

20. Jlorapumuteckne HepaBeHCTBa

21. Jloraprmuueckne HepaBeHCTBA C TIEpeMEeHHBIM OCHOBAHHEM.

22. CucteMEl YpaBHEHHT ¢ norapugmamMi

BB 02| BB | B | B bD | B

IlpakTuvdeckHe 3aHATHA

—
=S

23. Pelnenne uppanuoHANEHEIX YpaBHEHUH

(]

24. Pelerne HppalHOHAIBHBIX HEPABEHCTB

25. Peinenye nokasareIbHEIX YPABHEHHH CBEIEHHEM K OHOMY OCHOBAHHIO

26. Pemenne nokazarelibHbIX YPaBHEHUHA, CBOISIMMXCS K KBAAPATHBIM

27. Jlorapupmuvieckue ypasaenns. Mertos moTeHIHPOBAHHS.

28. Jlorapudmuyeckne ypaprenus. MeToj BBeCHHS HOBOMH nepeMeHHON

29. Konrtponsnas pabora Ne2 «Kopuu, crenenu u jorapugMui»

Hpogeccuonansro-opuenmupoeanioe cooepicarnue (codepicaniee NPUKIAOHO20 MOOYAR)

30. Ilpamenenne  norapudma.  Jlorapudmuueckass compans B mpupone. Ee
MaTeMAaTHYECKHE CBOHCTBA

BB B P B B B 1

Pazien 3.
OCHOBEI TPHTOHOMETPHH.

Coaep:ranne yuebHoro marepuasia

(]
A ]

Jlexunu, TeOpeTHYECKHE 3aHATHI

[
=]

31. Panmanmas mepa yrina. [lopopor Toukn Bokpyr Hauana xoopmunat. OmpepesncHue
CHHYCd, KOCHHYCA. TaHI€HCA M KOTAaHreHca. 3aBHCHMOCTh MEKAY CHHYCOM,
KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJIHOTO H TOTO JKe YIJla.

o

32. 3naku cuHyca, KOCHHYCA, TAHNEHCA W KOTAHTeHca 110 deTsepTsM. Tabauia 3nadennit
TPHTOHOMETPHUECKHX Y HKIIHIH.

33. Tpuronomerpuueckne ToxkiecTRa. CHHYC, KOCHHYC. TAHTCHC W KOTAHIEHC YIJIOB & |
—a. GopMmynnl NpHBE/ICHUS.
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34. CyMMa ¥ pasHOCTh CHHYCOB M KOCHHYCOB. CHHYC M KOCHHYC JBOHHOIO yria.
@opmynbl  110J0BHHHOIO yria, IlpeoOpa3zopanusi CyMMbl TPHIOHOMETPHYECKHX
dynkuuii B OpOM3BEACHME W TIPOM3BEJCHHWA B cymMMmy.  Bripaxenne
TPUIOHOMETPHYCCKHX  QYHKIME Yepe3 TaHreHC NONOBMHHOTO  apryMeHTa.
IIpeoGpasosanns NpocTeHIINX TPHIOHOMCTPHYCCKHX BBIPAKCHHH.

35. ApKCHHYC, ApKKOCHHYC., ApKTaHTCHC, apKKOTaHISHC.

36. TlpocTeiimmue TPHIOHOMETPHYECKHE YPABHEHHA, 2
37. Pentenne TPUrOHOMETPHYECKHX YPABHCHHi, CBOJSIIMECS K  KBaJparHbiM, 2
pelnaeMele.
38. Pemenne TPHTOHOMETPHYCCKHMX VPaBHEHHI, pajlokKeHHEM Ha MHOKHTCIH, 2
ORHNpLRSS. M. =S
39. IlpocTeiiinie TPHIOHOMETPHYECKHE HEPAREHCTRA. 2
40. CucreMs! MPOCTEHIINX TPHIOHOMETPHYECKHUX YPABHEHHH, 2
Ipogheccuonanrsno-opuenmuposanroe codepicanue (codeprucanue RPUKIAOHO20 MoOy/1a) 2
41. Ilpeobpazosanne TPHIOHOMETPHHECKHX BLIPAXKCHHH. Pemenne 5
TPHTOHOMETPHUYECKHX ypaBHeHHil H HepaBeHCTB.
lpakTHYecKue 3aHATHS 2
42, Kourposbaas pabora Ne3 «OcHOBBI TPHTOHOMETPHED 2
Pasnen 4. Copepaanne yueOHONo Marepuaia 26
Yucnossie Gyuknun, nx | Jlexnum, Teopernyeckue 3ausTus 14
cBoiicTBa ¥ rpadukH 43. Yucyopas ¢ynknus. OOnacTh onpesie/icHHss H MHOKECTBO 3HAYCHHH (DYHKIHH. 2
YéTHOCTh, HEYETHOCTH, NEpHOAHYHOCTE GyHKIHI. Crioco0bl 3a1anns Gy HKITHIH.
44. Crenennnie (yHKIIMH, WX CBOMCTRA ¥ rpaduKn 2
45. TloxazarensHas u norapudMuyeckas GYHKIIMA, WX CBOHCTBA M rpaduKH. pd OK 01, OK 02,
46. Tpuronomerpudeckue (yuxkuuu  y = sin(x),y = cos(x),y = tg(x) ,y = ctg(x). 2 OK 03, OK 04,
WX cBoiicTea u rpadukn OK 05, OK 07
47. OOparHble TPHIOHOMETPHYECKHE (DYHKITHH.
48. Haxoxnaenue oGnactu onpeaesicHus QyHKLUMH. 2
49. Mccnenopanne QyHKINI HAa 9CTHOCTH H HEYETHOCTD. 2
50. OGnacts onpeaeneHUs W MHOXKECTBO 3HAYCHHH TPUIOHOMETPHYECKHX (YHKIIMH. 2

YETHOCTh, HEYETHOCTD. IIEPHOHYHOCTS TPHIOHOMETPHYECKHX (DY HKITHIA.
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Hpodgeccuonanvro-opuen muposannoe cooepucanite (codepicanue nPUKIaoHozo Mooyin) 10
51. ITapannensHpni nepeHoc rpaQuKos ¢y K. 2
52. Cxartne u pacTAKeHHue rpadHKOB TpUroHoMeTpHUYecKuX (Gyukumil. [ Ipeobpazosanns 2
rpadMKoB TPHIOHOMETPHYECKHX (DYHKIHH
53. NapmonndecKne KonedaHus. 2
54. Hcnosnib30BaHHEe CBOMCTB TPHIOHOMETPHHECKHX (YHKIHH B npodeccHOHATbHBIX 2
3aa49ax
55. 3HaKoMCTBO C MPHMEHEHHeM [10Ka3aTeNbHoH dyHKIUH. 2
IMpakTuueckue 3ansTHA 2
56. Konrponbnas pabora Ned «Dyakumus n ux rpapukny 2
2 cemecTp 162
Pasxen 5. Copeprkanme yqedHOro MarepHaia 24
"JIieMeHTDI JIeKIHH, TCOpeTHMECKHE 3AHATHH 14
KOMOHHATOPHKH, TEOPHH 57. llepecTaHOBKH, pasMelLieHHs, COMeTaHN 2
BEPOATHOCTEH N 58. Pemienne koMOHHATOPHBIX 3,184 2
CTaTHCTHKH 59. Cnyuaiinete cobuiTus. BepoaTHoCTE cOOBITHS 2
60. CoBmecTHBIe H HecOBMeCTHBIE cOOBITHA. Teopembl 0 BEPOSTHOCTH CYMMBI COOLITHH. )
YenoBHas BepOSTHOCTH. 3aBHCHMBIE H HE3aBHCHMBIC coOBITHA. TeopeMsl 0O
BEPOSTHOCTH IPOH3BE/ICHHS COOBITHIH
61. Petnenue 3a1a4 Ha TEOPEMbI CHOMKEHHUN H YMHOMKCHHS 2
OK 01, OK 02,
62. @opmy.ra nonHol BepositHocTH. Popmyna beprynau = OK 03. OK 04
63. Buger cnyuaitnpix BenmuuH. OmnpenencHue AWUCKPETHOH CAyYaliHOH BEIHUYHHEL 2 0K 0 5’ 0K 07“
3akoH pacTipefielieHHs JIACKpeTHOH chyuaifnolf Benwuwnanl. EE uncnoswie .
XAPAKTEPHCTHKH
IlpogheccuonanvHo-opueHMUPOBAHHOE COOEPHCARNE (COOEPHCAH I NPUKAAIH020 MOOYIA) 8
64. Bappanuonneii  psa.  Ilomuron wactor u  rucrorpamma.  CrarucTHUecKHe 2
XApPAKTEPHCTHKH psAla HAOMIONAEMBIX JTAHHBIX
65. llenTpansabie TenaeHnd. Mepst pazbpoca. OTHOCHTE/ILHAS HaCTOTa COOBITHA. 2
66. ITepeuunas 06paboTKa CTATHCTHYECKHX JlaHHBIX. [ paduueckoe uX npejcTasicHue. 2
Haxox/ieHye cpeiHiX XapakTepHCTHK, HalmoaaeMbIX JaHHbBIX
IIpakTHYecKHe 3aHATHS 2
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67. Kontpossaas pabGota Ne5 «DiaeMeHTE KOMOHHATOPHMKH, TEOPHH BEPOSTHOCTEH H
CTATHCTHKHY

Pa3zgen 6.
Ipomn3Boanas HyHKLUH,
eC MPUMCHCHHE

79. ®uzndecknii (MeXaHWYECKHIi) CMBICH ITPOH3BOHON — MIHOBEHHasl CKOPOCTH M
VCKOPEeHHE B MOMEHT BPpEMEHH ¢

Copepxkanue y4eOHOro MarepHaia 26
Jlekuun, TeopernyecKie 3aHITHH 20
68. Onpesienientie YUCIOBOM MOCNENOBATENLHOCTH N cnocodkl ee 3amanus. CpolicTsa 2
YHCNIOBRIX TocnenoBarensHOCTeH. OnpejelieHde npejena MnocieioBareJIbHOCTH.
Bouncienne mpeinesioB  mocienosarenbHocTed.  [lpmpamenue  aprymesTa.
IIpupamenue GyHKIMHA.
69. Ipenen Gpyuxiun Ha OeckonegnocTd. llpenen QyHkumMH B TOHKE. 2
70. 3anaun, NPHBOAAIIME K TMOHATHKY HPOH3BOUHOH. Onpejie/ieHne NPOH3BOIHOM. 2
AnropuT™ OTHICKaHusi 1npou3BoHOM. Popmynsl anddepennupopanus. Ilpasuia
aAdQpepenIHpOoBaHHA
71. Ilpon3Bojsasi IPOH3BEACHMS, YACTHOTO. 2
72. [Ipon3Boanas TparoHoMeTprdecknux (dyrukumii. [TpoussoHas c10XHOH (yHKIHE 2
73. leoMeTpuaccKiii  CMBIC NPOM3BOAHOH (YHKIHE — YITIOBOH KOY(pOHIHCHT 2
kacarenpHol K rpapuxy dynkuuu B Touke. YpaBHEHHE Kacare/bHOH K rpaduky
dyHKIHE, AJTOPUTM COCTAB/ICHHS YPaBHEHHS KacaTeIbHOH K rpaduky QyHKIHH y =
f(x)
74. Bospacranne u yObiBanue (YHKIHH, COOTBETCTBHE BO3pacTaHds H yObIBaHHs 2
GYHKIIHHE 3HAKY IPOH3BOAHON. 3a/1aui HA MAKCUMYM H MHHHMYM.
75. llonatie HPOM3BOAHONW BHICHIEr0 MOPAAKA, COOTBETCTBHE 3HAKA BTOPOM 2
| TIPOHM3BOJHOH BEITYKIOCTH (BOTHYTOCTH) VHKIIMHE Ha OTPE3Ke.
76. TToHATHE ACHMIITOTEL, ¢lI0cOGEI MX OIpeneIeHHUs. AJTOPHTM HCCTenoBaHus Gy HKIAH 2
u nioctpoeHusd ee rpaduka. Jlpodbuo-minetinas dynxis
77. Haxoxienne HauOONBIIEID W HAWMEHLINErO 3HaYCHHH (YHKIHMI. NOCTpOeHHE 2
rpa)uKoB MHOTOWICHOR C MCIOJIL30BAHHEM allllapara MaTeEMaTHYeCKOIO aHaIu3a
Hpogeccuonanvuo-opuenmuposannoe cooepiicarue (Cooepycanue NPUKIa0no0zo Mooyns) 2
78. Haumenpinee u Hanbonbilee 3HaYeHHE (DYHKIIHK HA OTPE3Ke 2
IlpakTugecKne 3aHATHA 4
2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
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80. KonTpomenas pabota Neb «Ilpoussoanast dyHkimn, eé npumMeneHues

Pazgen 7. Coaepaanue yaedHoro MarepuaJia 14
[IeprooGpaznas Jlexnun, TeoperHYecKHe 3aHATHI 8
GyHKam, eé 81. 3anaua 0 BOCCTAHOBICHWM 3aKOHA ABHIKEHMS 1O M3BeCTHOH ckopoctH. [ToHsThe 2
OpHMCHEHHE HHTCTPUPOBAHHA. O3HaKOMJIEHHE C MOHATHEM HHTErpajga W nepsoodpasHoH s
dysxmun y = f(x). Pemenne 3amaq Ha CBA3b NepBoOOPaIHOH M €€ MPOH3BOIHOI,
BBHIYMCIICHHE TIepBooOpasnoit juin  mawHol ¢ynkumu. Tabnuuma dopmyn mwis
HaxoxieHHs nepsoobpasubiX. M3yyenne nmpapuia BEIMHCICHAS IEPBOOOPA3HOM
82. llonsTie HEONPEIEISHHOTO HHTErPaia 2
83. 3azmaun, NpUBOAAIHE K NOHATUIO ONPENENEHHOI0 HHTEIPaia — O BBHIYMCICHUH 2
IIOMA/M  KpUBONMHeiiHOH Tpamemmw, o Tepememenud Toukd.  IlomsTHe OK 01, OK 02,
OLpeenSHHOro uuTerpata. [eomerprueckuii u pu3MHecKuii CMbICH ONIPEIETEHHOTO OK 03, OK 04,
unTerpana. Gopmyna Heoroua — Jleiibunna OK 05, OK 07
84. I'eomeTpuyeckuii CMBICI ONPEASTIEHHOIO HHTErPaJIa 2
Ilpogpeccuonanvro-opuenmuposannoe codepricanue (cooepicarnne RPUKIAOH020 MOOYIA) 4
85. I'eometpuaecknii  cmbicii  onpejeicHaoro uATerpasa. @opmyna Heiotoma — 2
JleiOnuma.
86. Pemnenne 3anay Ha NpUMEHEHHE HHTETPATA JUISl BEIYHCICHHS (H3MYECKHX BEIHYMH 2
W mnomanei
IpaxkTHueckue 3anarus 2
87. Konrponenas pabora Ne7 «IlepBoobpasznast GyHKIHH, €€ IPUMCHEHHE x
Pasaen 8. Copep:kanne yaefHoro marepuana 6
Kommuekcnbie aucna | Jleknun, TeoperHieckne 3ans TAS 2
88. IlonsTue komnuekcHoro yncia. ConpsmKkeHHbIE KOMIUIEKCHEIE Ynciia. (PopMa 3aitHcH 2
KOMILIGKCHOTO 9HCIA (reoMeTpHYeckas. TPUrOHOMeTpuueckad, airedpanueckas). 8& gé 8§ gi
Apudmernyeckue 1eHCTBHA ¢ KOMILICKCHBIMA YHCIIAMU OK 0 5"’ OK 07’
IlpaxradecKne 3aHATHA 4
89. Pemmenne KRaApaTHBIX YPABHEHUI B KOMITIEKCHBIX YHACIIAX 2
3

90. VMsBrnedenne KOpHS N-HOH CTENEHH H3 KOMIUIEKCHBIX YHCE
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Paspen 9. Copep:xanne y4efHOro MaTepuaia 22
Ypasrenus u Jleknun, TeopeTHYeCKHE 3aHATHA 18
HCPaBeHCTBA 91. PasrocHibHOCTE ypaBHeHHH # HepasBeHcTB. Onpejesnexusi. OCHOBHBIE TEOPEMbI 2
PaBHOCHJIBHBIX HNEPEX0/IAX B YPABHEHHAX H HEpPABCHCTRAX.
92. O6ume MeTonbl penieHns YPaBHCHUH: IEPeX0/] OT PABEHCTRA (DY HKIHH K PABEHCTRY 2
apryMEHTOB I MOHOTOHHBIX (DYHKITHI, METO Pa3NoKeHHUsS Ha MHOKHTEIH, METO]
BBE/ICHHUA HOBOI NEpEeMEHHOH.
93. @yHKIHOHAILHO-IPaQHICCKHI METO/I PeIICHHA YPaBHCHUH. 2
94. OOmme METO/IBI PEIICHHS HEPABCHCTR: MEPEX0/1 OT CPaBHEHMs 3HavCHHH (YHKIHH K 2
CPaBHEHHIO 3HAYCHHH apryMeHTOB JUIS MOHOTOHHBIX (YHKIHE, METO{ HHTEPBAJIOB,
GyHKOHOHATLHO-TpaHIe CKHiT METOL. OK 01. OK 02
95. Onpenenenne wmoxyna. Packpertme wMomynms mo ompenenenumto. llpocreitmme 2 OK 03" OK 0;’
YpaBHEHHs C MOJIYIIEM. HPHMEHEHHE PABHOCHJIBHBIX OEPEXOM0B B ONPEACICHHBIX OK 05} OK 07~
THIIAX VPAaBHEHMH ¢ MOIVIEM y
96. Ilpocreiimue HepaseHcTra ¢ MojayieM. IlpuMeHere PABHOCHIIBHBIX MEPEXOIOB B 2
OIIpe/Ie/IcHHEIX THIIAX HEPABEHCTB C MOMYIIEM
97. CucreMbl palHOHANBHLIX VPABHEHHTH 2
98. CHereMBl HppAHOHAILHEIX VPABHEHHIT 2
99. CucreMsl IOKA3aTeIBHBIX H TOTApAOMAYCCKHAX YPABHCHHH 2
Hpodpeccuonansno-opuenmuposannoe  cooeprcanue  (codepicanue  RPUKIAOHOZ0 2
Modyin)
100. Pemenme TEKCTOBEIX 3a1a4 MPOQeCCHOHANLEHOTO COIEPHAHHS 2
IIpakTiHyecKHe 3aHITHS 2
101. KonTposirHas pabota Ne§ « YpaBHeHHs U HEPABEHCTRAY 2
Pasznen 10, Conepxanne yuedHoro Marepnaia 16
[Ipsivbie ¥ IIIOCKOCTH B Jleknnn, TeopeTHYeCKHe 3AHATHS 8 OK 01. OK 02
IPOCTPaHCTBE 102. Ilpenmer crepeomeTpud. OcCHOBHBIE NOHATHA (TOYKa, MNpAMas, ILIOCKOCTD, 2 oK 03" 0K 0 4’
npoctpancTBo). OCHOBHEIE akCcHOMEl  crepeomerpun. [lepecekarommecs, OK 05: OK {]'r:

HapajieibHble M ckpeupuBatourecs  npsmele.  [lpusmak  w cBoiicTBO
CKpeLHBaOLMXCS MpsivMbiX. OCHOBHBIE POCTPAHCTBEHHBIE BUTY PbI
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103. [Napannensbusie npsamas # 1uockocts, Onpegenenne. lIpusnak. Cpoiictea (¢ 2
| n’okaszaTenbeTBoM). Pernenne 3aaay
104, Ilepnennmkynspnubic mpsaMble. [lapamtensHble npaMble, NEePHICHIHKYIAPHBIE K 2
mockoct.  JlokasarensctBo.  IlepnenamkymipHeie  miockocth.  [Ipu3Hak
nepreHHKyIapHocTy miockoeted. Jlokasarensctso. PaccTogHus B npoCTpaHCTBeE.
105. Tepnenpukynsap u nakinonnas. Teopema o Tpex nepnenukyispax. JlokaszareiscTBo. 2
Yron MexIy npaMoii ¥ INIOCKOCTLIO. YTO MEKIY TIOCKOCTSMH,
Iipogpeccuonansro-opuenmuposarntoe cooeprcanue (codepycanie RPUKIAOHOZO 2
MOOy1R)
106. Terpasup u ero osiaementsl. [lapaenenunen u ero osnementnl. CBoiicTBa 2
IPOTHBONONOKHLIX rpaHel W nuaronanel napawieaenunena. Ilocrpoenne cedenni
Tpakrayeckne 3aHATHS fi
107. IlapannensHocTh JIBYX IPIMBIX, nepreH HKYISpHBIX ILJIOCKOCTH, 2
MEePIICHIHKYISPHOCTE TIOCKOCTEH.
108. TlepneHaUKyISPHOCTH NPAMOI U MIJIOCKOCTH 0
109. KonrposisHas pabora Ne9 «lIpsMble 0 IIIOCKOCTH B IPOCTPAHCTREY 2
Pazzen 11. Cojepkanue y4e6HOT0 MaTepHaIa 36
MuororpaHHuKH H Tena Jleknun, TeoperHyecKue 3aHATHS 22
BpalieHns 110. TlonsTHe mHOrorpanHuka. Ero amemeHThI: BepmuHbL, pebpa, rpanu. Jluaroxans. 2
Ceuenne. BRINMVKIIBIE H HEBRITYK/IBIE MHOTOTPAHHHKH
111. Tlousitue npusmbl. E€ ocHoBanus u 6okoBbie rpaHd. Bricora npuamer. [Tpamas n 2
HakJioHHas npu3Ma. llpasuisHas npusma. E€ ceuenue OK 01. OK 02
112, Tlapannenenuitesl. cBoicTBa MIPAMOYTolbHOTO mnapaiencenunena, kyvd. Cedenue 2 OK 03’ OK 04'
Ky0a, napajienenunesa 0K 0 5’ OK 07‘
113. Ilupamuza u ee smementsl. Cevenne nupamusl. [Ipapunenas nupamMuia. YceyeHHas 2 ;
HpaMHia
114. TTnomaas GOKOBOH M MOTHON NOBEPXHOCTH MPHU3MBL, ITHPAMK/IbI 2
115. CaMMeTpHs OTHOCHTENBHO TOYKM, HpsaMoi. miockoctd. Cummerpuss B Kybe. 2

napajieenunese, npusme, nupavuae IoHATHE NPaBHIBHOIO MHOTOTPAHHHKA.
CpoficTsa MpaBHILHEIX MHOTOTPAHHHKOB
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116. [[uauuap u ero snementsl. Cedenne HMIREAPaA (MapalIebHOC OCHOBAHHIO U OCH). 2
Pazseprka mmmuaapa. [lnomans HOBEPXHOCTH IMHIpa
117. Konyc u ero anemenTsl. CeueHue KoHyca (HapajuieibHOE OCHOBAHHIO H MPOXOIALIEEe 2
Yyepes BEepIIHHY ), KOHHYCCKHE cedenns. Pazseprra kxonyca. [lnomans nosepxuoctu
KOHyca
118. VYceuennwiii konyc. Ero obpasyromas u spicota. CeucHue yCEUCHHOIO KOHYCa. 2
I roma s NOBEpXHOCTH YCCUEHHOIO KOHyCa
119. lllap u cdepa. B3anmuoe pacnonoxkenne cdepel 1 nnockocrd. Cedenme inapa, 2
cepni
120. TlousTue 06 0bnéMe Tena. OOpEM KyDa ¥ NPAMOYTOJILHOTO MapaUIesIen e 1a. 2
Hpogheccuonansio-opuenmuposannoe cooepycanue (codepicanue RPUKIAOHO20 6
Modyns)
121. CuMMeTpHs B IPHPOJIE, APXHTEKTYPE, TEXHUKE, B OBITY 2
122. KomOuHaiuu reoMeTpu4eckux el 2
123. HMcenonb3oBanwe KoMOWHAIMHA MHOTOTDAHHHUKOB WM TEJl BpalmlEHHAs B [PAKTHKO- 2
OPHEHTHPOBAHHLIX 3a/1a4ax
[IpaxKru4ecKue 3aHATHS 8
124. O6sém npuamsl |1 iaimEapa. OTHOMmEeRHE 00BEMOB MOIODHBIX Tell. 2
125. O6semsl nupamMuas 1 Konyca. O6beM mapa. [lmomans moBepxHOCTH cepsl 2
126. O6beMBI 1 ILTOMIAM MOBEPXHOCTH MHOTOTPAHHUKOB H TEJl BpallleHHs 2
127. Konrponsnas pabora Ne 10 « MHOTOrpaHHHKH H Tella BpallCHHsD) 2
Paznen 12. Conep:xanne yaefHOro Marepuaia 14
KoopauHats! ¥ BekTopsl | JICKINH, TeOpeTHYECKHE 3aAHATHS 38
128. Bekropsl B npocTpancTBe. CIOKEHHE ¥ BBIYHTAHHE BEKTOPOB. YMHOKCHHE BEKTOpA 2
Ha yuciio. KoMmiaHapHbie BEKTOPEL OK 01, OK 02,
129. JlekaptoBkl koopjauHATel B npoctpadcree. [lpocreiimme 3amaun B KOOpAMHATAaX. 2 OK 03, OK 04
Paccrosinie MexU1y JIByMS TOUKaMU, KOOPAMHATHI CEPE/IMHbI 0TPE3Ka OK 05. OK D?’
130. Cxkansgproe mpom3BegeHne  BexkropoB, PajjioxeHnwe BekTopa 10 TpeM i i

HEeKOMIUIaHApHBIM BekTopaMm. KoopamHars! BeKTOpa, CKalApHOE IIPOH3BEIICHHE
BEKTOPOB B KOODIMHATAX, Yrom MEMJIy BEKTOPAMH, YIojl MEKAy NpsaMoil |
IIOCKOCTBIO, YTOJ MEKJLY TIOCKOCTAMH.
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131. YpaBuenue cepnl. YpaBHEHHE TUIOCKOCTH.

lIpoheccuonarbHo-opuerMUpOSAHHOEC COOEPIHCARUE (COOCPINCAN e NPUKIAOH 020 MOOYILA)

132. KoopzunatHas nI0CKOCTh. BbluucieHe paccToAHWH | IUTomaneli Ha INIOCKOCTH.
KonmuecTBeHHBIE pacHeThl

(R AL LS

133. HMcrnons3oBanue BEKTOPOB JUIS PELICHHS 3a1au

[Ipakrnueckne 3anaTHA

134. Konrponshas pabora Nell «KoopauHarsl 1 BEKTOpbD

Paznen 13.
MmuoskeerBa. DAEMEHTBI
Teopu# rpados

Conepixanne yaeGHOro Marepuana

JIeKIHH, TeOpeTHYECKHE 3aHATHS

135. Tlonarae muoxkectsa. Hogmuoikectso. Oniepamne ¢ MHOXKECTRAME

136. Tloustie rpada. Ceasusiii rpad. Jepeso, unki rpad Ha mockocTH

Ilpogheccuonansno-opuermuposannoe codepicanue (codeprcanite nPUKIaOHo20 MOOYIR)

137.  Onepanpn ¢ MEOMECTBaME. Pelenne npHKIaHbIX 3a1a4

OK 01, OK 02,

OK 03, OK 04,

OK 05. OK 06.
OK 07

[Ipomexyrounas arrecranns (Ixzamen)

wy S LN IS TSR - NIEYISY

Beero:

295
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3. YCJIOBHS PEAJIM3ALIMHU IMTPOTPAMMBI
OBIIEOBPA3OBATEJILHOM JIMCIHUITLIMHBI

3.1. TpeGoBanus K MEHHMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00eceeHnIo
Peaymzanms yueGHOM qucnumuimHel Tpebyer Hanuums yueGHOro kKabHHETa, OCHAIIEHHOTq
CHeLHATH3UPOBAHHON yuebnoif Mebenbio u cpeacTBaMu 00y YeHUsL.
Obopynosanue y4eOHOro kabuHeTa: MOCaAOYHbIE MECTa 110 KOJIMYECTBY OO0yHaloNHXCs]
pafodee MeECTO Hpenogaparess; KOMIUIEKT Y4eOHHKOB [0 MATEMaTHKE; KOMIUIEKT HarjisIHbIN
1oco0mi; KOMIUIEKT TECTOBbLIX M HHAMBHAYalbHbBIX 3aaHMii.
Texnuueckue cpencrea oOydeHMs: WHTEPAKTHBHAS JIOCKA ¢ JIMIIEH3HOHHBIM
HIpOTPaMMHBIM 00eCTISHICHIEM, MYIbTUMEINITHOE 0bopyIoBanue, cBOOOAHBIN 0CTYI B MHTCPHET
IMpu peanmzanun pabodeit nporpammsl yueOnoii aucnunmansr OYIL04 «Maremarnkay
MOKeT OBITH MCHOJB30BaHO mporpammuoe obecnedenne Big Blue Button (BBB), Moodle, 4
JHUCK.

3.2, Undopmannonnoe obecneuenne. [lepevens pexomenyemMbIx yuedHbIX H3AaHHI,
HHTEPHET-PECYPCOB, A0TOTHATETLHON THTEPATYPhI

OcHoBHas nuTeparypa:

1. Maremarnka: asrebpa u Havajla MaTreMaTH4eCKOro aHaiM3a, reomerpus. AnreOpa H
Hayala MaremMarnyeckoro anaimsa. 10-11 kmacchl: 6a30BeIi B yIIIyOIEHHBI YPOBHH | yUeOHHK
II. A. Anumos, H0. M. Konsirun, M. B. Tkauésa [u ap.]. — 11-e u3a. — Mockea : [Ipocsenienue
2023. — 464 c. — ISBN 978-5-09-107210-5. — Texer : snexrponssii // Iludporoii
o0pazoBaresbHbIi pecypc IPR SMART : [caiiT]. — URL
https://www.iprbookshop.ru/132452.html (nara obpamenus: 17.08.2023). — Pexum noctyna
TS ABTOPURHD. NoJTk3oBaTelNiei

2. Maremaruka: anreOpa H Ha4ajga MaTEMaTH4YeCKOro ajajmsa, reomerpus. ['eomerpus: 10+
11 wiacest: DasoBbif W yrayOiaéaubit yposau : yaebruuk / JI. C. Aranacan, B. ®@. Byrysos, C. b
Kamomues [u ap.]. — 11-e u3x. — Mocksa : IIpocseruenue, 2023, — 288 ¢, — ISBN 978-5-09-
103606-0. — Texer : snexrponnsiii // Liudposoit obpazosarensneii pecype IPR SMART : [caiiT]
— URL: https://www.iprbookshop.ru/132455.html (nara obpamenns: 17.08.2023). — PexuM
JOCTYyHa: JJ1si aBTOPH3HP. MOIL30oBaTeIeH

3. lpidyns JIM. AumreOpa: cHCTeMBbl JIMHEHHBIX YpaBHeHHH., apu(METHYECKHE
[IPOCTPAHCTBA, MHOTOWICHB! ¢ KOMILIEKCHBIME Koa(duuuentamu. Kype nexknuii [DnexTpoHHbIi
pecype]: yuedbnoe nocobue/ Lipidyns JI.M., lllupmosa E.E.— DIeKTpoH. TEKCTOBBIE TaHHbIE.—
M.: MockoBcknit nenaroruueckni rocyaapersernbiii yuusepeurer, 2022.— 100 ¢.— Pexud
nocrtyna: https://iprbookshop.ru/122486.— IPR SMART

4. Jlapun, C. B. AnreOpa: MHorouneHs! : yueOHoe nocobue 1715 CPEAHEro NPOdecCHOHANBHOI
obpasoeanus / C. B. Jlapun. — 2-e w3n.. wucnp. u jon. — Mocksa : Hsgarenscreo FOpakir, 2023. —
136 ¢. — (Ilpodeccnonanstoe obpasosarue). — ISBN 978-5-534-07828-2. — TekcT : 51€KTPOHHBIH /.
OGpazosarensras maardgopma HOpaiit [caitt]. — URL: hitps://urait.ru/beode/515758 (aata obpaiienus
21.08.2023).

5. Horamos, A.IL Jlupeiinas ajredpa H aHaTUTHYECKas TEOMETpHS : Y4eOHMK W
IIPAKTHKYM I8 cpeHero npodeccuonansHoro obpasopanusi/ A. 1L Iloranos. — Mockea
Msnarenscteo [0paiit, 2023. — 310 ¢. — (Ilpodeccnonansrnoe obpaszosanue). — ISBN 978-5¢
534-01061-9. — Texcr : snexrponnsi // Obpazoearenbhnas nnardopma IOpaiit [caiit]. —
URL: htips://urait.ru/bcode/513598 (nara obpamenns: 21.08.2023).

JlomnoJIHUTEIbHAS TUTEpaTy pa:

1. AnreOpa u Hayana anammsa. Temaruueckue tecthl. 10-11 knacewi / cocrasurenn JI. O
Nenuinena, I1. M. Kamaes, H. B. Kaproxuna. — 2-¢ u3g. — Mocksa : BAKO, 2021, — 97 ¢. —
ISBN 978-5-408-05744-3. — Texkcr : onexrpoussii // Ludposoi obpaszoparensHsiii pecype [IPR
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SMART : [cafit]. — URL: https://www.iprbookshop.ru/125152. html (mata oGpamenus:
21.10.2022). — PexnM D0CTyIa: LIS aBTOPH3HD. NOIL30BaTe e

2. Jly6sruna, E. H. Jlumeltnas amreGpa: yueGHoe mocobue 18  cpeamero
npogeccuonanbHoro odpasosanus / E. H. Jlydsruna, E. M. Beuromos. — 2-e u3i1. — Mocksa :
WUsparensctso 1O0paiit, 2023. — 150 ¢. — (Ilpodeccuonaisuoe odpasopanue). — ISBN 978-3-
534-12504-7. — Teker : snexrponubii // O6pasosarenbHas nnardopma FOpaiit [caiit]. —
URL: hitps://urait.ru/bcode/517608 (nara oGpainenns: 21.08.2023).

3. Manyrun, B. A. Jluuelinas anrebpa a1s skonomucros, VueOGHMK, HPakTHKYM H
cbopumk 3amau: mma  cpemero mnpotdeccronansHoro obpazosanmsi/  B. A. Manyrum,
A. A. Pommna. — Mocksa @ Msparemscrro FOpaiit, 2023. — 478 c. — (TTpodecenonansuoe
oGpazosanue). — ISBN 978-5-9916-8802-4. — Texer : anexrporubii / ObGpasosarensuas
mnaropma  FOpaiit  [ecaiit]. —  URL: hitps://urait.ru/bcode/513569 (nata  obpammenmus:
21.08.2023).

Huteprer-pecypeni:

. www.vaklass.ru 0oOpasoBare/IbHEIR WHTePHET-pecype /Ui [UKOILHHKOB, CTYIEHTOB,

YUHTEICH H POMHTEIICH.

2. www.feior.edu.ru (Mudopmanmonnbie, TPEHHPOBOUHbBIC W KOHTPOJILHBIC MATEPHAITEI).

3. www.school-collection.edu.ru (Ennnas Kkonnekimn wuQpoBBIX  0Gpa’oBATENLHEIX
pecypcoR).

4. hitp://eor.it.rw/ (yueOHBIi MOpTan MO UCHOIL30BaHK0 DOP).

5. hitps://www.uchportal.ru/ (Yuurensckuii nopran Ypoku, npeseHTanuH, KOHTPOIbHEIE

paboThbl, TECTbI, KOMIBIOTEPHBIE MPOrPAMMEL METOJHYECKHE PaspaboTKH MO PyCCKoMy

A3BIKY M JIUTEPATY PE).
6. hitp://www.ucheba.com/ (Obpasosaremsusiii mopran «Yuebay)

3.3. Meroqu4eckoe obecnmedenne 06pa3oBare/ibHOr0 mpomecca it oOygenms
HHBAIHIOB M JIHI| ¢ OPAHHYCHHBLIMH BO3MOKHOCTAMM 310POBbA

YCIOBHSI OpraHu3aiiiM ¥ cojiepanne oOYYCHHS W KOHTPOJIS 3HAHMI HHBATHAOB M
00yuatommxces ¢ OB3 no aucnunmmte «MareMaTukay onpeIeIsiores nporpaMMoit JTACITHTITHHEL,
al1anTHPOBAHHOM MPH HEOOXOMMMOCTH JUisi 00YUeHNs YKa3aHHBIX 00yUaiommxcs!.

Opranusauus o0ydenus, TeKymel I MPOMesiKy TOYHOM aTTECTAIWH CTY/IEHTOB-HHBATH OB
u cTyaeHToB ¢ OB3 ocymiecTrisnercs ¢ yueroM 0co0eHHOCTeH MCHXO(H3NYECcKOro pa3BHTHS,
WH/IMBH/Y AJTBHBIX BO3MOKHOCTEH H COCTOAHMSA 3/10POBbS TAKMX 00Y4YaiONuXcH.

Hexonis w3 neuxo@usnueckoro pa3sBUTHS U COCTOSHHS 310PORbS CTY/ICHTOB-HHBATAIOB U
crynenror ¢ OB3, opranusyiores 3amaTHA COBMECTHO € JAPYrUMM OOYYAIOMHEMHCH B OOUIMX
rpyNmax, MCMoib3ysi COLHANbHO-AKTHBHBIC H pe(IeKCHBHEIE METOIBI O00Y4YEHHS CO3NAHUS
KOM()OPTHOTC [ICHXOIOTHYECKOTO KIIAMATa B CTY/ICHUYCCKO IPYIIe Wi, MPH COOTBETCTBYIOLICM
3A9BJICHHH TaKoro OOYYAIOWIErocs, MO WHIMBH/IyAJSbHON NpOrpamMMe, KOTOpas SIBISeTCH
MOAM(DUUMPOBAHHBIM BAPHAHTOM OCHOBHON pabodell mporpammsl jucimmmubL [IpH 5TOM
CO/ICp/KaHME TPOTPAMMbl AHCLHILUIHHBI HE W3MEHAETCH. M3Mensrorcsa. kak npasuno, (Gopwmsl
00y4eHHs B KOHTPOJIA 3HAHHIT, 06pasoBaTe/bHbIC TEXHONOTHH H AN/IAKTHUCCKHE MATEPUAIIBL.

OOyucHHE CTYACHTOB-HHBAMHAOB M cTyaeHTOB ¢ OB3 Taike MOxker OCYIICCTRIATHCH
HHJIMBHAYAILHO W/HITH ¢ IPHMEHEHHEM JHCTAHIIHOHHBIX TEXHOTOTHI.

Hucranunonnoe  ofyuennme  ofecneumBacT  BOIMOKHOCTh  KOMMYHHKALHH ¢
MpenojaBare/ieM, a TakKe ¢ JIPyrHMH 00yvaeMbIMH TOCPENCTBOM BeOHHAPOB (HAIpHMEp. ¢
MCMONb30BaHueM rporpammel SHieke Tememoct), 410 cnocoGCTBYeT CIUIOYCHHIO TPYTIIBL
HanpaeiseT yuedHylO Ipynily Ha COBMECTHYIO paborty, obcyseHue, NpHHITHE [PYIIOBOIO
pPeHIeHH.

B y4eOHOM mpouecce /uisl NOBBIEHHS YPOBHS BOCHPHATHS M mepepaboTki yuebHoii
WH(OPMAIN CTYASHTOB-WHBATH/IOR M CTYienToR ¢ OB3 NpUMEHsIOTes MyIBTHMEIHAHEE W
CHEHHATM3MPOBAHHbBIE TEXHHYECKAE CPEACTBA lpueMa-nepefayn y4yebHOH wuudopMaunun B
JOCTYIHBIX (POPMAx A CTYACHTOB € PasTHTHBIMH HapyIICHUSMH, 00ECIEYMBACTCH BHITYCK
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albTePHATHBHBIX (POPMATOB MEYATHRIX MATEPHANOR (KPYHHBIH mpHdT). SNEKTPOHHBIN
o0pasoBaresibHbIX pecypcoB B (OpMax, aJanTHPOBAHHBIX K OrPAHHYCHHAM 3IOPOBBS
00y UAIOIIMXCA, HAIMUHE HEOOX0{HMOTO MATEPHATLHO-TEXHHIESCKOTO OCHALIICHHS.

ITonbop u paspaboTka y4eGHBIX MATEPHATIOB MPOH3BOMHTCS MPENOAABATENEM C YUYETOM
TOTO, YTOOBI CTYAEHTHl C HApyNIeHMSMH CiayXa Nonyuand MHOOPMAMIO BH3YAILHO, O
HAPYIICHUSIMH 3peHHSl — AyHAILHO (HANPHMEp, ¢ HCMONL30BAHHEM NPOrpaMM-CHHTE3ATOPOR
peun).

Ipumeunanue: Ilpenooasamenu, yueOubie KYpcbl KOMOPbIX mpedyiom om cmyoenmos
BLINOAHEHUSA ONPEOeNeHHBIX CREYUPUIECKUX JeiICMEUI U NPEOCMABIAIOWUX coB0T NpoBiemy Wil
Oeticmeue, HeGbINOTHUMOE OlLA CIYOEHMNOB, UCBIMBbIBAIOWUX MPYOHOCMU C REPEOGUINCEHUEM UTH
peuvio, obasanvt ¢ PIL[ yweems smu ocobennocmu u npeonazams CmyoeHmMaM-uHeanuoam u
cmyodenmam ¢ OB3 armepnamuenvie Memoosl 3aKpenIenis U3yHaeMozo Mamepuaid.

Jns ocymiecTBaeH sl Mponeayp TeKYLIEro KOHTPOIs YCHeBaeMOCTH H IMPOMEKYTOYHOIM
arrecraiu o0yuaromuxcs HHBAH0B 1 i ¢ OB3 doHI O1eH0YHEIX CPEeACTB M0 AHCLHILIHHE,
1103BO/IAONIAH OLEHHTE JOCTHKECHHE HMHU PE3Y/ILTAaTOB 00yYeHHs H YPOBEHB CHOPMHPOBAHHOCTH
KOMIETEHIIMH), TIPEyCMOTPEHHBIX YUeOHBIM 11aHOM W pabouell mporpamMMmoil JIHCHMILIHHEI,
anaITHpyeTes /Ui 00y YarouXes HHBATHIOB H JIAIL ¢ OTPaHHYCHHBIMHE BO3MOXHOCTAMH 310POBbS
C YYETOM HHAMBHyaNbHBIX MNcuxodu3nosoruyeckux ocobenuoctel (YCTHO, NHCBMEHHO HA
Oymare, muChMEHHO HA KOMIBIOTEpe, B dopMe TecTHpoBaHms u T.iL). IIpu HeoOX0a1MMOCTH
oDyualomuMesl  PEI0CTABIAETCA  JIONOJNHUTEIbHOE BpeMs U TOATOTOBKH OTBETA MpH
HPOXOYKIEHUN ATTECTAIHH.
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4. KOHTPOJ/Ib M OLIEHKA PE3YJABTATOB OCBOEHUS
OBIIEOBPA3OBATEJABHOM JUCIIUIIJINHBI

Konrpoinh ¥ oOmeHKa pe3yJisTaToB OCBOeHHs 0O0ueo0pa3oBare/ibHOH UCIHILITHHE]
pacKpHIBAIOTCA Yepe3 AUCIUIUTHHAPHBIE PE3VIIBTAThI, HAlTPABICHHBIE Ha (POPMHPOBAHNE ODLIHX W
npodeccHOHATBHBIX KOMIIETEHITHI 1O pas/iesiaM | TeMaM cojiepikanns yaebHoro Marepuaia.

Obman/npodeccnonaabuast
KOMIIETeHIIHs

Paszgen/Tema

Tun omenoanbix

OK 01. Buibupars crnocobel petneHus
3anay npodeccroHanbHOM
AeATe/IbHOCTH HPHMEH}TTEJ’LBHO

K PasIM4YHBIM KOHTEKCTAM

OK 02. Hcnone3opaTs COBpPEMEHHBIE
CpeacTea NMoHCKa. aHanusa H
UHTEpTIpETalMM  WMHPOPMALHMH, |
HHq]OPM&uHOHHh]E TEXHOMOIHH A4
BBITIOJIHEHHS 3aja4
npoeccHOHANBLHOM 1esITenbHOCTH

OK 03. {TnanupoBars ¥ peanu3oBbIBATE
coBCTREHHOE  NpoecCHOHANBHOE W
JMYHOCTHOE pasBHTHE,
NPeANpPUHUMATETLCKYIO 1eATelTLHOCTh
B npodeccHoHATEHO ciepe,
MCNIO/B30BATEL 3HAHHA N0 (HHAHCOBOMH
rpaMOTHOCTH B pas/IH4YHbIX YKH3HEHHBIX

CHTYaUHAX
OK 04. DherTHBHO
B3auMosieHcTBORaTE M paboTark B

KOJIEKTHBE M KOMAH/E

OK 05. OcywecTsisTs YCTHYIO H
MUCEMEHHYK) — KOMMYHHKAIMIO — Ha
rocypapcrseHHoM sa3bike  Poccuiickoii
Denepaunn ¢ yyetom ocobeHHocTell
COLMANILHOTO H KY/LTYPHOTO KOHTEKCTA
OK 07. CogelicTBOBaTE COXPaHEHUIO

OKpyKaloei Cpeilbl,
pecypcocbepeikeHnio, NPUMEHATE
3HaHMA 00 M3MEHEHWH  KJMMara,
MPUHLHIIB] HepenuiuBoro
MPOH3BO/ICTBA, sthexTHBHO
neicTrOBATE B Ype3BLIMAHHBIX
CHTYALMAX

Paspenwiz 1,2.3,4,5,6,7,
9,10, 11, 12.

MEPOIPHATHIH
[TucbmenHblii koHTpons B opwe:

Kourponsbnas  pabGora  Nol
«MatemaTuka OCHOBHOH
LUKOJThE}

Kourponenas pabora Ne2
«Kophu, CTEIEHH H
norapugMb»

KouTponbhas  pabora  Ne3

«OCHOBbI TPHIOHOMETPHUY
Kourponbuas paGora  Ned
«DyHKUMH 1 UX TpadUKH»
KontponeHas  pabora NoS
«IneMeHTH  KOMOHHATOPHKH,

TEOPHUH  BepoOATHOCTEH W
CTATHCTHKHY
Kourponbhas  pabora  No6

«l[lpowssoanas dynxumm, eé
NPUMEHEHHE»

KontponbHaa paGora Ne7
«lleproobpaznas gyHkOHu, e
NPUMEHEHHE)

Konrponenan  pabora Ne§
«YpaBHEHHSI ¥ HEPABEHCTRAY
Kourponehas  pabora  Ne9
«llpaMble W nnockocTy B
MPOCTPAHCTBEY

KonrponbHas pabora Ne 10

«MHuororpaHHMkn MW Tena
BpaLieHHI»
KonrponsHaa pabora Nell

«KoopnuHaTtsl U BeKTOpbIY

Paznensi: 8.13.

Yerubtit onpoc

- OonpeacicHHA
= WIINOpHTMEI
- IIpaBHIa

Paspensr: 1, 2, 3, 4,56, 7.
8,9,10,11,12,13.

[TpomesxyTouHas

arrecraluda -

sx3amen B 1 u 2 cemectpax
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Ofmue KpUTEPHH OLEHKH Pe3YILTATOR OCBOCHHS YIeOHO AHCHHIIHHBE

B yCTHEIX M MACEMEHHBIX OTBETAX CTY/ICHTOB HA IPAKTHYECKHX (CeMHHAPCKHUX) 3aHATHAX
B COOOIICHHSX W JOKJA/AX, 5¢Ce W JAPYruX (opmax ay IMTOPHON H caMOCTOSITENLHON paboThl, 4
TAKXKE B TEKYIIMX KOHTPOJIbHBIX paboTax yuuTRBAIOTCA: [IVOHHA 3HAHWMH, BIAIEHHE
HEOOXOMMBIMH YMEHHAMH (B 06heMe IPOrpaMMBl), IOTHYHOCTE H3OKEHHS MaTephIa, BKIIouas
00001eHus!, BLIBOIBL, COOMOIEHHE HOPM JIHTEPATY PHOI peuH.

Onenky «0TM4HO0» 3acHy/KHBAcT CTYACHT, TBEPIO 3HAIOMMI MPOrpaMMHEBIN MaTepUall,
CHCTEMHO H I'PaMOTHO HM3JAraloluil €ro, JeMOHCTPUPYIOMmHIT HEOOXOMMMBIH YPOBEHE
KOMIIETCHIHH, YETKHE, CHKAThl€ OTBETHI Ha AONOJHHUTE/IBHBIE BOMPOCH, CBOGOTHO BIIANCIONIIA
NOHATHHHBIM allIaparoM.

Onenky «xopomo» 3aciy)KHBaeT CTYACHT, MPOSBUBIINI 110/HOE 3HAHHE IIPOrPAMMHOI(
MaTepuala, JIeMOHCTPUPYIOLIHI ¢(hOPMAPOBAHHEIE HA JIOCTATOYHOM YPORHE YMEHHS H HABLIKH|
VKazaHHLe B MPOrpamMMe KOMIETeHIIWH, JIOMYCKaloMUil HeIPHHIHIHAILHEE HETOYHOCTH 1IpH
H3JI0’KEHHH OTBETA Ha BOMPOCHIL.

Onenky «yIoBIeTBOPHTENLHO» 3aCiy/KHBACT CTYUCHT, OOHAPYIKHBILIKHA 3HAHUS TOIBKJ
OCHOBHOTO MATEpHaJid, HO HE YCBOMBLIMH AeTalM, JONYCKAOUIHH OMHOKH NPHHIHIHATLHOTO
Xapakrepa, JIeMOHCTPHPYIOUIMH HE 10 KOHIA CcQOpMHpOBAHHEIC KOMIIETEHIHM, YMEHHS
CHCTCMATHIHPOBATEL MaTCpHal H AC/1aTh BbIBOIEL.

OueHKy «HeyI0BJAeTBOPHTEIbHO» 3aC/YXKHBAET CTY/ICHT, HE YCBOMBIIMH OCHOBHOIG
COJIepIKaHns MaTEPHala, He YMEIOMKi CHCTeMarH3HpORaTh HHMOPMAIIHIO, eTaTh HeoOXOIHMbIE
BBIBOJIBI, UETKO M TPaMOTHO OTBEYaTh Ha 3a/laHHbIE BOMPOCH], XEMOHCTPHPYIOUMHA HHU3KHH
YPOBEHB OBJIA/ICHHA HBOGXO,[[HMBIMH KOMIIETCHITHAMH.

OunennBaHie CTYACHTA HA IK3aMeHe 110 y4eOHO# JHcHHIInHe

OueHka «OTJHYMHO» BBICTABISETCS CTYIEHTY, €CIM OH TIy0OKO W TMPOYHO YCBOMJY
HPOrPaMMHBIH Marepyall, HCYCPIBIBAIOLIE, MOCASA0BATE/ILHO, YETKO H JIOTHYECKH CTPOHHO ero
H3JIaracT, YMECT TCCHO YBA3IBIBATL TCOPHIO C I'IpﬂKTHKOﬁ. CBOGO,H,HO CITpaBJCTCH C 3aladamMi,
BOIIpOCAMH H .E[].'}yI'HMH BHIAMH TIPHMEHEHHS BHEHHfI.. HE 3aTpyJdHASTCd ¢ OTBETOM ]'IpH
BHJIOHUZMEHEHHHM 3a,uauuﬁ. HpaBHJTl:HO 000CHOBRIBAST MIPpHHATOC penieHHe, BIIaCeT
PasHOCTOPOHHHMH HABBIKAMH H IMPHEMAMH BEITOIHCHHS NPAKTHYSCKHX 3a/1a4.

Onenka «X0ponio» BBICTABIIAETCS CTYASHTY, €C/IH OH TBEPO 3HAET MaTepuall, rpaMOTHQ
H [0 CYINECTBY M3JIaraeT ero, He JOMyCKas CYIecTBEeHHLIX HeTOWHOCTeH B OTBETE Ha BONpOC,
[PABU/ILHO NPHMEHAET TEOPETHYECKUE MOIOKEHHs IIPH PELICHHH IPAKTHYSCKHX BOIPOCOB H
3aa4, Blajeer HeoOXOMMbIMH HABBIKAMU H NPUEMAaMHU HX BBRITIOJIHEHHS,

OlieHKa «Y/I0BJIETBOPHTENBHO» BbICTABISETCS CTYACHTY, €CIIH OH HMEET 3HAHHS TOIBKO
OCHOBHOIO mrepﬂaﬂa. HO HE YCBOH.TI Ero ,I{ETaJ'lf:ﬁ, JOIIYCKAEeT HETOYHOCTH, HEJOCTarTO4HO
[IPaBHJIbHEIC (OPMYTHPOBKH, HapyIICHHS JIOTHYECKOH MOCICI0BATSNBHOCTH B H3JIOKCHUH
IPOrpaMMHOTO Marepuaid, HCIBITHIBAET 3aTPYAHEHHS TIPH BLITIOHEHHH NIPAKTHYECKHX padoT.

OIIEHKE «HEYI0B.JIET! BOPHTEILHO» BBICTABIFICTCH CTYICHTY, KGTOpL]ﬁ HE 3HaeT|
3HAYUTESILHOM YacTH MPOrpaMMHOTO MaTepuasia, JIOTyCcKaeT CyHeCTBeHHbie OmHOKH,
HEYBEPEHHO, ¢ OONBILIMMH 3aTPYIHCHHSAMH BBITOJIHSACT NPAKTHYECKHe paboThL

[lepeyenn BONPOCOB AJiM MOAIOTOBKH K IK3aMeHY
mo yueoHo# nucuumianne «Maremarukay»

OCHOBHBIC TPHTOHOMETPHYCCKHE (JOPMYJIbL
DyHKIHUS y=sinx, ee rpaduK 1 cBOHCTBA.
DyHKkIUg y=cosx. ee rpad Mk u cBoHCTBA.
Oyuarims y=tgx, ee rpadux u croiicrra,
DYHKIHS y=CctgX. ee rpauk ¥ cBONCTRA.
I1peobpazoBanne rpauKoB,

YeTHbIe B HEUETHBIE (DYHKIHH.

NO L
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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.

Bo3pacranue, yosiBanue GyHKIAA, DKCTPEMYMBI.

Cxema uccnenoBanus (pyHKLHH.

APKCHHYC., apKKOCHHYC, apKTaHI'€HC, apKKOTAHICHC.

Onpenenenre npor3BoHoi. [pupamenne aprymenra, npupatiesue QyHKIMH.
[IpaBuna BEIMHCISHHA TPON3BOIHBIX.

IIponssojHas cnokHo# PyHKIIHH, TPHTOHOMETPHYCCKUX (DYHKITHIL.
OcHoBHbie opmyJisl mu(hepeHITHPOBAHHUS,

Kacarenruas x rpaduky gyHKImm.

[Ipou3BoHAs B TEXHUKE U HU3MUKE,

[IpH3nak Bo3pacTanus WK yObiBaHUS DYHKITHAH.

Kputrueckue To9k# (yHKIAH, MAKCHMYMBI H MUHHMYMEI.
Haubonbiee 1 nauMenplee 3HaYeHUS QYHKIUH.

[lepoobpasnas. OCHOBHOE CBOACTBO NEepBOOOPa3HOIA.

Tpu npasuia HAXOKACHAA TPOH3IBOIHBIX.

Tabmmna nepBooOpasHbIX.

Inomane kpuBomuHelnoH Tpaneun. Popmyna Heotona-Jleiibuuia.
Kopens n-oii ctenenn u ero cpoifcTsa.

Crenenb ¢ paliHOHAIBLHBIM MTOKA3aTENEM U ¢ cBolicTBa
[Mokazarensras dyHKIAA, e rpaduk U CROMCTRA,

JlorapudMbl # UX CBOHCTBA.

Jlorapudmuueckas pyuxuus, ee rpaduk u CBoiicTBa.

[Ipumenenne uHTEl paa.

IIponssomuas nokaszareiabHON W jgorapuMHUYCCKOH (YHKLMH, nepBoo0pasHas

MoKa3aTe/IbHOH (yHKIHH.

31
32.
33.
34.
33.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45,
46.
47.
48.
49.
50.
51,
82
33,
54.
3.
56.
37.
58.

AKCHOMEI CTCPCOMETPHH.

[Tpocreiinme reoMeTpHyuecKHe TeNna H HX TOBEPXHOCTH.
[TapamienbHOCTE NPAMBIX, TPSIMOM H MIOCKOCTH.

BsauMHOe pacrionoKeHHe MPSIMBIX B NPOCTPAHCTRE.

[lapa/uieIbHOCTD INIOCKOCTE .

Tetpasap u napannenenumnen.

IlepneHauKyIsIPHOCTE OPAMBIX H IJIOCKOCTER.

[TepnieBanKy 15Ip ¥ HAKIOHHBIE.

JIByrpanHsiii yrou,

ITonsrTHe MHOTOrpaHEAKA. BBIMYKITbIC ¥ HEBBINYKIIBIE MHOTOIPAHHUKH.
I'eomerprucckoe Teno.

ITpusma. Ilpsamast, npaBuisHas, HakIOHHAA. OOBEMEI IPH3MEL
[upamuza. llpapuibHas nupamuga u ee ceodcrsa. Anodema. OOseM mupavupL.
YceuenHas napaMua.

[TpaBuiIbHEIE MHOTOTPAHHHMKH.

CummeTpHs B NIPOCTPAHCTEBE.

CrnoxeHHe M BLIMHTAHHE BEKTOPOB (rpadguueckn).

YMHokeHHe BekTopa Ha wuciao. CBoHCTBA YMHOKEHHSL.
Kommnanapuete Bexropst. [Ipasumno napannenennnea.
[IpamoyroneHas cHcTeMa KOOPAMHAT B IPOCTPAHCTRE

[1pasuio cymMel, pasHoCTH, TIPOU3BEACHUS BEKTOPA HA THCIIO.
[IpocTefiine 3anaun B KOOpAMHATAX.

CransipHOe IIPOH3BEICHHE BEKTOPOB.

[lenTpasibHas, 0ceBast, 3epKaIbLHas cumMerpus. [TapaniensHplii mepenoc.
[nmanap. [Tnomans noBepXHOCTH HAMHHJIPA H €10 00bEM.

Konyec. ITnomans moBepxHocTH KOHyCa i ero 00hem.

Cdepa u map. [Tnomans chepsl. oGnem mapa.

Kacarenbnas miockocts K cdepe.
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59.  llonsarme obbemos. CaolicTBa 00HEMOB.
60. [ToHsiTHE 1IAPOB CerMeHTa, MApOBOIo CJI0s, IAPOBOro CEKTOpa H UX 00BEMBDI.
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