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Pabouas nporpamma OJ1.02 JIureparypa paspabotaHa B COOTBETCTBHHU CO CIIEIYIOIIUMHU JOKYMEHTAMHU:

Oenepansubiii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpasoBannu B Poccuiickoit denepanum» (¢ mocnexyomumMu
HU3MCHEHUSIMH);

ITpuka3z Munnpocsemmenust Poccuu ot 14.08.2022 Ne762 «O6 yrBepxaenun [lopsaka opraHu3anuy 1 OCyIIECTBICHUS
00pa30BaTeIIbHOI AEATENBHOCTH 110 00pa30BaTeNbHBIM IIPOrPAMMaM CPEIHEro NPodecCHOHAIBHOTO 00pa30BaHUsAY;
IIpuka3 MuHucTepcTBa HayKH U BhIciiero obpasoBanus Poccuiickoit @eneparmu Ne885 n npuka3 MuHnpocBemmeHus
Poccuiickoit ®eneparuu Ne390 ot 05.08.2020 «O npakTuyecKoil OArOTOBKEY;

IIpuka3 MunucrepcrtBa obGpasoBanus u Hayku Poccuiickoit @enepammm ot 17.05.2012 Ne 413 «O6 yrBepkaeHun
(enepaabHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/AApTa CPEAHETO 00IIero 00pa3oBaHus» (B pell. NMpHUKa3a OT
12.08.2022 Ne 732);

TIpuka3 MunucrepcTBa obpasoBanus u Hayku Poccuiickoit ®eneparmu ot 03.04.2018 Ne 230«06 yTBepikaeHUU
(benepanbHOro rocyIapCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEJHEr0 HPO(ECCHOHAIBHOrO 0Opa3oBaHMS IO
npodeccun: 29.01.05 3akpoituk

Ilpuka3z Munnpocsemenus Poccuu ot 23.11.2022 No 1014 «O6 ytBepkaeHuu (enepaibHOU 00pa3oBaTeIbHOM
MPOTPaMMBI CPEJHETr0 001Iero 00pa3oBaHUsY;

IIpuxas Munmnpocsemenust Poccun ot 30.08.2022 Ne 631 «OO6 yTBepxIeHHH (enepalbHOro mepeyHs y4eOHHKOB,
JOMYLIEHHBIX K HCIOJb30BAHHIO NPU PEalH3allii HUMEIONINX TOCYIapCTBEHHYIO AaKKPEIUTALUIO 00pa3oBaTeIbHBIX
HpOrpaMM Ha4daJbHOTO 0OIIEro, OCHOBHOTO OOIIEro, CpeIHero o0Imero oopa3oBaHms»

Pacnopsoxkenne Munmpocsenienust Poccunt ot 30.04.2021 r. NeP-98 «O6 yrBepxkaeHnn KoHnenmun npenopaaBaHus
001e00pa3oBaTeNbHbIX JAUCHUIIMH C  Y4eTOM IpO(ecCHOHATbHOH HANpaBIEHHOCTH IPOTPaMM  CPEAHETO
npodecCHOHANBFHOTO 00pa30BaHusl, pealn3yeMbIX Ha 6a3e OCHOBHOTO 00IEero 00pa3oBaHUsm»;

Pacnopspxenne Munnpocsetuerust Poccun ot 25.08.2022 r. Ne P-198 «O6 yrBepxaeHur MeToMK MPEnogaBaHus 1o
o061eoOpa3zoBaTenbHBIM (00s13aTebHBIM) quciuIuHHAM («Pycckuil s3b1k», «JIuteparypay», «VIHOCTpaHHBIH S3BIKY,
«Marematuka», «Mcropus» (umn «Poccus B Mupe»), «®Du3nudeckas KynbTypa», «OCHOBBI 0€30MacHOCTH
JKH3HENICATEIbHOCTH», «ACTPOHOMHSI») C YYeTOM HpO(EeCcCCHOHANBHOH HANpaBIEHHOCTH HPOrpaMM CPEAHETo
mpodecCHOHATBPHOTO 00pa30BaHMs, peann3yeMbIX Ha 0a3ze OCHOBHOTO o0miero oOpa3oBaHUs, IMpeaycMaTpPHBAIOLINE
MHTCHCHBHYIO 00Ie00pa3oBaTeNbHYI0 IOJATOTOBKY OOYYaloOIIMXCsl C BKIIOYEHHEM NPHUKIATHBIX  MOIYJIeH,
COOTBETCTBYIOMUX MPO(eCcCHOHATbHOH HAPABICHHOCTH, B T.4. C yUETOM IIPUMEHEHHS TeXHOJIOTHI IUCTaHIIHOHHOTO U
JNIEKTPOHHOTO 00Y4EHHUS»;

Meroaudeckre peKOMEHIAINH 110 pealn3aliy CPEIHEro 001ero o0pa3oBaHus B IPeenax 0CBOCHHs 00pa3oBaTeNbHOM
MPOTPaMMBI  CPETHETO TMPO(ECCHOHANILHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOrO obmero ob6pasoBanus (ITucemo
Munnpocsemenus Poccuu ot 01.03.2023 1. Ne05-592);

IIpumepnast paboyas mporpamma o0ImeoOpa3oBaTenbHOl yueOHOW auciuiumHbl «Marematukay (0a30BbIH ypOBEHb
BapuaHT 2) 1 npodecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHU3alUii, IPeACTaBICHHAS B PeecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

Tlonoxenue o paboueit mporpamme 0011e00pa30BaTENBHBIX AUCIUIUIAH € YYETOM NPO(eCcCHOHATBHON HaIPaBIEHHOCTH
00pa3oBaTeNIbHEIX INPOTPaMM  CPEAHEro MpodeccHOHANFHOTO 00pa3oBaHMsl OOUKETHOrO IPO(ECCHOHAIBLHOTO
obpa3zoBatesbHOro yupexaeHus I. byliHakcka «Koiutemk 5)KOHOMUKH U TPEANPUHAMATEIbCTBAY:

[lonoxeHne O NPAKTHYECKOH MOATOTOBKE OOYdYAIOMIMXCS OFOHKETHOTO MPO(PECCHOHANBFHOTO O00pa3oBaTENHHOTO
yupexaenus r. bylinakcka «Kosiek 5JKOHOMUKH M PeNPHHAMATEIbCTBA

TlonmoxeHne 0 TeKyIeM KOHTPOJIE U MPOMeXKyTouHOH! arrectanuu cTyaeHToB I'BIIOY P/I «K3wull», obyuaromuxcs mo
00pa3oBaTeNbHBIM IMPOrpaMMaM CPEIHETo MPOPEeCCHOHATBHOTO 00pa30BaHNUs;

IMonoxxenne o dopmupoBaHuu (OHAA OLIEHOYHBIX CPENCTB Ul NMPOBEICHHS TEKYLIEro KOHTPOJS YCIIEBaeMOCTH,
MPOMEXYTOYHOU aTTECTAIIMN 00YJAIOMINXCsl OFOKETHOTO MPOQECCHOHATBHOTO

Paccmotpeno nHa 3acemanmu 11K oOmerymanuTapHbIX 1 001e00pa30BaTeNbHBIX TUCIUTUTIH
npotokon Ne 1 ot «28» aBrycr 2023r.

Caxasarosa 3. C.

Ono6pent meton. Coserom KOull
IIpotokon Ne 1 ot «29» aBrycrt 2023r.

l'acanamuena Y.I'

K:

ByuaeBa A.M.. - npenonaBarens MareMaTuku KOull
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OBIIEOBPA3OBATEJbLHOMN JUCITATLINHBI

CTPYKTYPA U COAEP/ KAHUE
OBIIIEOBEPA30BATEJBLHOM JUCHUILJINHBI

. YCJIOBUSA PEAJIM3AIIMA OBIIEOBPA3OBATEJIBLHOM
JUCIHHUIIVIMHBI

. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMUSA
OBIIIEOBPA30BATEJBHOM JUCHUILINHBI

15

16



1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIUILINHBI

1.1. O6aacTh NpuMeHeHUsI MPOrPaMMbI

[Tporpamma oOpa3oBaTeNbHON TUCIUIUIMHEI (Jajilee — TUCIUTUINHEI) «MaTteMaTukay
otpaxaet TpedoBanust PI'OC COO k pe3yabTaTaM OCBOSHHUsSI 00pa30BaTEIbHON MPOTPAMMEI T10
npenMety «Maremarukay. [Iporpamma siBIIsIeTCs 9aCThIO OCHOBHOW 00pa30BaTeNbHOM
nporpammel  (panee — OOII ) B coorBercTBuu ¢ ®I'OC CIIO mo mpodeccun 29.01.05
3aKpOMIIMK 1 OCBauBaeTCs Ha 0a30BOM YPOBHE.

1.2. MecTO TUCHUNJIMHBI B y4e0HOM IJIaHe:

OOmieoOpa3oBarenbHas TUCHMIUIMHA «MaremaTuka» OTHOCHUTCS K 00pa3oBaTeIbHOMN
npeaMeTHo obnactu «Marematuka u uHpopmatukay DPI'OC COO, BXOauUT B COCTaB
00s13aTeNbHBIX TUCIMILIMH 0510ka obuieobpazoBarenpHbix aucumiud OOIT-IT ®I'OC CIIO no
npodeccun 29.01.05 3akpoduuk ¢ MoJydeHUeM KBaTM(DHUKAIUKA CPETHETO 3BEHA «3aKPOWIIHK-
TIOPTHON»

1.3. I_Ie.]'ll/l U IINTIAHUPYEMBIC PE3YJbTATHI OCBOCHUSA TUCHHUIIJINHBI:

1.3.1. Ieju TUCHUTIITHHBI
Cogepxanue nporpamMmbl 00I1e00pa3oBaTelbHON JUCHUILTUHBI «MareMaTrukay HamnpaBlIeHO Ha
JOCTIIKEHHUE CIIEAYIOMUX Ielieli: (OpMUPOBaHHE KYJIbTYPHl UYUTATEIBCKOTO BOCHPHUATHS H
MOHUMAHUSA JIUTEPAaTypPHBIX TEKCTOB, UWUTATEIIbCKOW CAMOCTOSITEIBHOCTHU U PEYEBBIX
KOMIIETEHIIUH.

1.3.2. Ilnanupyembie pe3yJbTAThl OCBOEHHUS 00111e00pa30BaTeIbHON THCIUIIHHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO
Oco0oe 3HaueHUE TUCIUTUTHHA UMEET MpU (POPMUPOBAHHUH U pa3BUTHH o0muX (naee — OK) n
npodeccuonanbubix (nanee — [1K) kommneTeHIn CTPEMUTHCS K JOCTUKEHHUIO THYHOCTHBIX
pesynbratoB (JIP) mo npodeccun 29.01.05 3akpoiinmk

Oo0mme KoMNeTeHIUA I[lnanupyemble pe3yJibTaThl 00y4eHHSI
Oo0mme /lncuuninHapHbie
OK 01 BeiOupathb criocoObl |- TOTOBHOCTb K TPYY, -BIIaJCTh METOJAMHU JTIOKA3aTCIbCTB,
pereHus 3aaa4y OCO3HaHHWE IIEHHOCTH QITOPUTMAMH PEICHUS 3aJ]1ad; yMEHHE
mpoheccCuoHaNbHON MacTepCTBa, TPYAOI00He; |pOpMYIHPOBATh ONpEeIICHIs], aKCHOMBI U
e TeNIbHOCTH - TOTOBHOCTh K aKTUBHOW  [T€OPEMBI, IPUMEHSATh UX, IIPOBOAUTH
PUMEHUTENHEHO esITeIbHOCTH IMOKa3aTeNbHbIE PacCyKIEHHS B XO/I€ PEIICHUS
K pa3IMYHBIM KOHTEKCTaM [T€XHOJOTHYECKOH H 3aay;
coMaIbHON - YMETb OTIEPUPOBATH MMOHSATHSIMH: CTEIICHb
HAIIPaBJIEHHOCTH, qrcIIa, JIorapuM Jrciia; YMEHUE BBITOIHATh
CIIOCOOHOCTH BEIYMCIICHUE 3HAYCHHUN U Pe00pa30BaHus
WHUIMHPOBATD, BEIPKSHHIA CO CTETICHSIMH U JIoTapudmamu,
[IaHUPOBAThH U peoOpa3oBaHus APOOHO-PAIIHOHATIBHBIX
CaMOCTOSITETILHO BBITIOTHATHBBIPAIKEHHIA;
TaKyI0 IS TeIHbHOCTH; - YMETb OTIEPUPOBATH MMOHATHSIMH:
- MHTEpEC K Pa3IIHbIM palioHa bHbIE, UPPAIHOHATILHEIE,
chepam mpohecCHOHATBHOM [lTOKa3aTebHbIe, CTENCHHbIC, Jorapu(pMUIECKHE,
nesITeIbHOCTH, TPUTOHOMETPUYECKUE YPaBHEHUS U
OBnageHue HEPaBEHCTBA, MX CHCTEMBI,
YHHUBEPCATbHBIMHU - YMETb OTIEPUPOBAThH MOHATHAMHE: (DYHKIIU,
y4eOHBIMHU HenpepbiBHAS (YHKIIHSI, TPOU3BOIHAS,
MMO3HABATEILHBIMU repBooOpa3Hasi, ONpe/IeIeHHbI HHTETPaJ;
ITECHCTBUSIMH: [YMETh HaXOJMTh IPON3BOJIHBIC dJIEMEHTAPHBIX
(YHKIIMH, UCTIONB3YSI CITPaBOYHBIE MATEPUAITBI;




a) 6a30BBIC JTOTHICCKHE
InelcTBUS:

- CAMOCTOSITEIIHHO
(bopMyIUpOBaTh U
AKTyaJIM3UPOBATH
npobieMy, paccMaTpuBaTh
e€ BCECTOPOHHE;

- yCTaHABIUBATh
CYIIIECTBCHHBIHN MPU3HAK
T OCHOBaHUSI JUIS
CpaBHEHHS, KiTacCcupUKaIum
1 0000IIEHH;

- OTIPECIIATH 1SN
nesITeIbHOCTH, 33/1aBaTh
apaMeTpbl U KPUTEPUU HX
ITOCTHKCHHS,

- BBISIBIISITH
3aKOHOMEPHOCTH U
[IPOTUBOPEYHS B
[paccMaTpUBACMBbIX
SIBIICHUSX;

- BHOCUTh KOPPEKTHBEI B
e TeIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJbTATOB
[1eJIsIM, OLICHUBATh PUCKH
[TOCJICICTBHUI ICATCILHOCTH,
- Pa3BUBATH KPEATHBHOC
MBIIIICHUE TIPU PEIICHUH
PKU3HEHHBIX MPOOIIeM

0) 0a3oBEIC
MCCIIeTIOBATEIBCKUC
neicTBrA:

- BJIQJICTh HABBIKAMH
yaeOHO-UCCIIeI0BAaTEIhCKON
1 IPOCKTHOM IS TEIBHOCTH,
HABBIKAMH pa3peIlIeHUs
mpooiieM;

- BBISIBIISITH TPUIHHHO-
CJICICTBEHHBIC CBSI3U U
AKTyaTM3UpOBaTh 33124y,
BBIBUTAThH TUTIOTE3Y €€
[pEIICHNs, HAXOIUTh
ApPryMEHTBI JIs
IMOKa3aTeNIbCTBA CBOUX
[YTBEPIK/ICHUH, 33]1aBaTh
[apaMeTpbl U KPUTEPUN
[PCIICHHUS;

- aHATTM3HUPOBAThH
[OJTyYSHHBIC B XOJIC
[peIeHHS 3a1a49K
[PE3yIbTaThl, KPUTUIECKH
OIICHUBATh UX
IMOCTOBEPHOCT,
[TPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCIIOBHSIX;

-- YMETb IIEPEHOCHUTh
BHAHWS B TIO3HABATEIHHYIO

MCCIIeZIOBATh B MIPOCTEHIINX CIydasxX (QYHKIUU
Ha MOHOTOHHOCTb, HAXOAUTH HAUOOJIBIINE U
HaVMEHBIINE 3HAUCHNS (PYHKIUIL; CTPOUTH
rpaduKyu MHOTOWICHOB C MCHOIb30BaHUEM
anmapara MaTeMaTH4ecKoro aHajn3a,
PUMEHSTH TPOU3BOAHYIO [IPH PELICHUH 3324
Ha JIBIKEHHE; peIaTh MPaKTHKO-
OpPHEHTHPOBAHHBIC 33/1a41 Ha HAUOOJIBIIHNE U
HaMEHBIINE 3HAYCHHUS], HA HAX0XKJCHUE TTYTH,
CKOPOCTH M YCKOPEHHUS;

- yMETh ONEPHPOBAThH TTOHATHSIMHU:
panroHatbHas QYHKIMS, TTOKa3aTenbHast
(byHKLMS, cTeneHHas QyHKUUS,
morapudmuygeckas QyHKIHA,
TpUroHOMeTprYecKue QyHKIHNU, 0OpaTHbIC
(YHKLMH; YMEHUE CTPOUTH TpauKu U3yYEHHBIX
(hyHKIIHIA, UCTIOIH30BATh TPpadUKH TIPH N3yUEHUH
[POLIECCOB U 3aBUCHMOCTEH, IPU PEIICHUH
3ajay 13 Opyrux y4eOHBIX MPEIMETOB U 3a/1a4
13 peaJbHOW JKU3HH; BRIPAKATh (OPMYTaMHU
3aBICHMOCTH MEXIy BeJIHIHHAMU;

- YMETh pelaTh TEKCTOBBIE 3a/1a41 Pa3HBIX
TUTIOB (B TOM YHMCIIC Ha TIPOLEHTHI, JOIH U
YaCTH, Ha IBIKEHHE, paboTy, CTONMOCTb
TOBApOB U YCIYT, HAJIOTH, 3a7a4d U3 00JI1acTH
YIIpaBJICHHsSI TMYHBIMHA U CEMEHHBIMU
(hMHAHCAMM); COCTABIISITh BEIPAKCHHUS,
YpPaBHEHHSI, HEPABEHCTBA M X CHCTEMBI T10
[YCIIOBHIO 331a4H, UCCIIEOBATh MOTyYCHHOE
pereHye 1 OLEHUBATh IPaBIONOA00HOCTD
[PE3YJIBTATOB;

- YMETh OTIEpPUPOBATH MOHATHUSMU: CPETHEE
aprdMeTHYECKOE, MeIMaHa, HanOoJbIIIee 1
HavMEHBIIIee 3HAUCHHS, pa3Max, TUCIIePCH,
CTaH/IapTHOE OTKIIOHEHHE YMCIIOBOIO Habopa;
YMETb M3BIIEKATh, UHTEPIPETUPOBATH
MH(OpMaIHIO, TIPEICTABICHHYIO B TaOJIHIax, HA
arpaMmax, rpadukax, OTpaxkarollyro CBOHCTBA]
[peaIbHBIX TPOIIECCOB U SIBJICHUIT; IPECTABIATh
MHQOPMAITUIO C TOMOIIBIO TaOJIHII U JUarpamm;
MCCIIeZI0BAaTh CTATUCTUYECKHE JIaHHbIE, B TOM
YHCiIe C MPUMEHEHNEM rpad)uuecKuX METOJIOB U
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPHPOBATh MOHATHSIMU: CITyYaiHBIN
OIIBIT M CITy4aifHOE COOBITHE, BEPOSTHOCTh
CITy4aifHOTO COOBITHS; YMEHUE BBIYUCIISATH
BEPOATHOCTH C UCTIOJIb30BaHUEM TPahUIECKIX
METO/I0B; IPUMEHATH (POPMYIIBI CIIOKEHUS U
[YMHOKEHHSI BEPOSITHOCTEH, KOMOWHATOPHBIE
(akThl ¥ (HOPMYITBI TP PELICHUU 3a]1a4;
OLIEHUBATH BEPOSITHOCTH peaIbHBIX COOBITHI;
3HAKOMCTBO CO CIIyYailHbIMU BEJTMYNHAMU;
[YMEHHUE MIPUBOIUTH MPUMEPHI IPOSBICHUS
3aKkOHa OOJIBLIMX YUCEN B IPUPOAHBIX U
0OI1IECTBEHHBIX SIBICHUSAX;

- YMETh OTICPUPOBATH MMOHITUSMHU: TOUKA,
psiMasi, IIIOCKOCTh, IPOCTPAHCTBO, IBYTPaHHBIN

YT'0JI, CKPpCIIUBAOMINECCA IPSAMBIC,




1 IPAKTHICCKYIO 00JIacTH
PKU3HEICSITEITLHOCTH;

- YMETb WHTETPUPOBAThH
BHAHUS U3 Pa3HBIX
[pEeIMETHBIX 00JIaCTeH;

- BBJIBUTATh HOBBIC HJICH,
MpeiaraTb OpUrHHAIEHBIC
MMOIXOJIBI ¥ PEIICHNUS;

1 ClIOCOOHOCTH UX
MICTIONIb30BaHMS B
[M03HABATEJIBLHON U
COL[UAJIBHOU ITPAKTUKE

[apajjieIbHOCTh U MEPIEHANKYIIIPHOCTD
MPSAMBIX U TUIOCKOCTEH, YTOJl MEXKAY MPSIMBIMH,
YTOJI MEXAY NIPSIMOM U IJIOCKOCTHIO, YIOJl
MEXy IUIOCKOCTSIMU, PacCTOSHUE OT TOUYKH 10
[IOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMH,
[paccTosiHuE MEXY TNIOCKOCTSMH; YMECHUE
MCTIOJIb30BaTh MIPY PEIICHUH 33134 U3YUYEHHbIE
(bakThl 1 TEOPEMBI IUNITAHUMETPUH;, YMEHHUE
OLICHUBATH Pa3Mepbl 00BEKTOB OKPYKAIOLIETO
MUpa;

- YMETh OIIEPUPOBATH MOHITHUAMHU:
MHOTOTpaHHUK, CEYCHUE MHOTOTpaHHUKA, KYO,
napaienenumes, npu3Ma, nupaMuaa, Gurypa u
[IOBEPXHOCTH BPAILCHNS, IWIHHAP, KOHYC, L1ap,
cdepa, ceueHus GUTYpBI BpaleHuUs, MIIOCKOCTh,
Kacaromasics cepbl, IUINHIpPA, KOHYCa,
[I0IAAb IOBEPXHOCTH UPAMUIbI, IPU3MBI,
KOHYcCa, [ITUH/IPA, TUI0MAas cepbl, 00beM
KyOa, MPsIMOYTOJIBHOTO Mapaliesienunea,
UpaMUIbL, TPU3MBIL, LWIMHAPA, KOHYCA, Iapa;
[YMEHHE H300pa’kaTb MHOTOTPAaHHUKHU U
ITOBCPXHOCTU BpalllCHUs, UX CCUCHHA OT PYKH, C
IMIOMOLIBIO YCPTECIKHBIX NHCTPYMCHTOB 1
PIIEKTPOHHBIX CPEIICTB; YMEHHUE PAcIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
[PaCIIO3HAaBaTh MMPAaBUJIILHBIC MHOT'OT'PAHHHUKH

- YMETh OIIEPUPOBATH MOHITHUSIMH: IBH)KEHHUE B
[POCTPAHCTBE, MOA00HbIE (PUTYPHI B
[IPOCTPAHCTBE; NCIONB30BaTh OTHOLICHUE
TI0IIaIel TTOBEPXHOCTEH 1 00bEMOB MTOT0OHBIX
(UTYp IIpH peIIeHNH 3a/1a4;

- YMETb BbIYUCIATE TCOMCTPUUCCKUC BEJIMYUHBI
(IMHA, YToJI, TUIOIAalb, 00BEM, TUIOLIATb
[MOBEPXHOCTH ), UCTIOIB3YS N3YIEHHBIC (DOPMYITBI
1 METO[IBI;

- YMETH ONIEPUPOBATH ITOHATUAMU:
PSAMOYTOJIbHAsI CUCTEMa KOOP/ANHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPIAUHATHI
BEKTOpA, CKAIIPHOE MTPOU3BENICHHE, YTOJI MEXKITY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOpA HAa YUCIIO; HAXOJUTH C TOMOILBIO
M3yYeHHBIX (OPMYIT KOOPMHATHI CepeInHbBI
OTpPE3Ka, paCCTOAHUEC MEXKIY ABYMA TOUKAMU;

- YMETb BBIOMPATh MOAXOISIINHA N3yYSHHBIN
METOA 1JIsl peIieHHs 3a7auk, PacliO3HABATh
MAaTEMATHUYCCKUC (baKTBI N MaTEMAaTUYCCKHUEC
MOJIENI B TPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX, B UICKYCCTBE; YMEHHE IPUBOJUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITHIA
[POCCUIICKON U MUPOBOI MaTEMaTUYECKON HAYKHU.
- YMETh OIIEPUPOBATH MOHATHUSIMU: ONPECIICHHUE,
aKCcHOMa, TEOpeMa, CIIeJICTBUE, CBOWCTBO,
[PU3HAK, I0Ka3aTeNbCTBO, PABHOCHIILHBIE
(hopMyIHpPOBKY; YMEHHE POPMYITHUPOBATH
00paTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKICHHE,
[IPUBOJUTH IPUMEPBI U KOHTPIIPUMEDBHI,
MCTIOIB30BaTh METO/I MaTeMaTHYECKON

MHIAYKIWUW,; TPOBOJAUTL JOKA3ATCIbHBIC




[paccyXIeHus TpY PEeUIeHNH 3a]a4, OLIEHUBATh
IMOTUYECKYIO MPaBUIBHOCTD PACCYKICHUI;

- YMETh OTIEpUPOBATH MOHATHSIMI: MHOXKECTBO,
[MOIMHO>KECTBO, OTIEPAIX HaJl MHOKECTBAM,
[YMEHHE UCIIOIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN anmapaT JJIsl OTTMCAHUS
[PEATBHBIX TPOIIECCOB U SABJICHHH MTPH PEIICHUN
3aad, B TOM YHCJIe U3 IPYTUX YIeOHBIX
[peIMETOB;

- YMETb OTIEpUPOBATh MOHATHIMI: Tpad,
CBSI3HBIN rpad), 1epeBo, MUK, Tpad Ha
[I0CKOCTH; YMEHHE 3aJlaBaTh U ONMCHIBATH
rpadbl pa3IMYHBIMHA CIIOCO0AMU; UCIIOIB30BATh
rpadsl IPH pPEIICHUHN 3a1ad;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHSIMU:
coueTaHue, IepeCcTaHOBKA, YHCIIO COYETaHUH,
IUCIIO TIepecTaHOBOK; OnHOM HpI0TOHA; yMeHne
MMPUMEHATH KOMOMHATOPHBIE (PAKTHI U
[paccyIeHus A pelieHns 3ajay;

-YMETh ONIEPUPOBATH OHATUSIMH: HATYpaIbHOE
MUCITIO, TIETI0E YUCIIO0, OCTATOK IO MOJIYJTEO,
[paliioHaIbHOE YUCII0, HPPAI[HOHAIBHOE YUCIIO,
MHOKECTBA HATYPAJIbHBIX, HIETIBIX,
[paIlOHANBHBIX, TEHCTBUTEIHHBIX YHCEIT;
[YMEHHE MCIIOTIb30BaTh MPU3HAKHU JAETUMOCTH,
HAaUMEHBIINI OOIIMI AeIUTEb U HaUMEHBIIIEES
oO1ee kpaTHOE, anropuT™ EBKnnIa npu
[pEIIEHNH 3a/1a4; 3HAKOMCTBO C Pa3IHYHBIMU
MO3UIIMOHHBIMU CUICTEMaMH CUMCIICHUS;

- yMETb CBOOOHO OIEPUPOBATH IOHATUSIMHU:
CTETICHb C IENIBIM ITOKa3aTelieM, KOPEHb
HaTypaJlbHOW CTENIEHH, CTETIEHb C
[paIlOHANBHBIM TT0Ka3aTeNeM, CTETIEHb C

e CTBUTEIHLHBIM (BEIIECTBEHHBIM )
MoKa3aTeseM, Jiorapudm 4rcia, CHHYC, KOCHHYC
1 TAHTEHC MPOM3BOJIBHOTO YNCIIA;

- YMETh OTIIEpPUPOBATH TOHATHSIMHU: TOXIECTBO,
TOXKIECTBEHHOE Mpeo0pa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHU U
HEPaBEHCTB, PABHOCHIILHOCTh YPaBHEHHH,
HEPABEHCTB U CHCTEM, PallHOHAIBHEIE,
MppalioHaIbHbIE, TIOKa3aTeNIbHbIE, CTETICHHBIE,
morapugMuyeckre, TPUrOHOMETPUIECKHUE
YpaBHEHUs, HEPAaBEHCTBA U CUCTEMEBI; YMEHHE
[pelIaTh ypaBHEHHsI, HEPABEHCTBA M CUCTEMBI C
[MOMOIIIbIO PA3IMYHBIX IPUEMOB; PEIIaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C
MapaMeTpoM; IPUMEHSITh YpaBHEHUS,
HEPAaBEHCTBA, MX CHCTEMBI JJIs1 PEIICHHUS
MaTeMaTHYeCKUX 3a]a4 1 337a4 U3 Pa3TuIHbIX
oOacTeil HAyKu U peanbHON )KU3HU;

-YMETHh CBOOOTHO OTIEPUPOBATH MOHITHIMH:
rpaduk QyHKIMH, 0OpaTHAS QYHKIHS,
KOMIIO3UIHS (DYHKITUH, THHEWHAS (QYHKIIHS,
KBagpaTHyHas QyHKIHMs, CTerieHHas PYHKIIUS C
[1eJTBIM TTOKa3aTesIeM, TPUTOHOMETPHYECKHE
(yHKIMH, 00paTHBIE TPUTOHOMETPUICCKHE
(yHKIMH, TOKa3aTelbHas U JorapudMuiecKas




(YHKIMH;, YMEHHE CTPOUTH rpaduku QyHKIHUH,
BBHITIOJIHATH TPeoOpa3oBaHus TpaguKoB
(hyHKIIHIA;

YMEHHE MCIOIB30BaTh rpadukn GpyHKIUH 1t
M3y4YeHHs TIPOLIECCOB M 3aBUCUMOCTEN TPU
[PELLICHHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB
1 13 peasbHOM )KN3HH; BBIpaXaTh HopMyIaMu
3aBICHMOCTH MEXIy BeIHINHAMU;

[YMEHHE CBOOOIHO ONEPHUPOBATh MOHATHIMU:
METHOCTh (DYHKIIUH, IEPUOJUIHOCTD (DYHKITHH,
OTPaHWYEHHOCTH (PYHKIIMH, MOHOTOHHOCTD
(YHKLIUH, SKCTpeMyM (DYHKIHHK, HAaUOOJbILee 1
HanMeHbIlee 3HaYCHUST PYHKIMH Ha
MPOMEKYTKE; YMEHHE TIPOBOUTH HCCIIEIOBAHHE
(yHKITIH;

[YMEHHE HCIOJIb30BaTh CBOMCTBA U TPaUKH
(OYHKITHI T pereHus] ypaBHeHNH, HEPaBEHCTB
1 337124 ¢ TTapaMeTpaMu; n300pakaTh Ha
KOOPIMHATHON TJIOCKOCTH MHOKECTBA PEIICHUH
YpPaBHEHHH, HEPAaBEHCTB M UX CHCTEM;

- yMETh CBOOOJTHO OTIEPHPOBATH MTOHATHAMHU:
[0CJ1e10BaTeIbHOCTD, apUPMETHIECKAS
[porpeccusi, reOMeTpUIecKas IPOrPecCHs,
OECKOHEYHO yOBIBAIOINAS TEOMETPUIECKAS
[porpeccusi; yMeHHUE 3a/1aBaTh
[0CJIeI0BaTEILHOCTH, B TOM YHCJIE C TIOMOIIBIO
[PEKYPPEHTHBIX (OPMYT;

- YMETh ONEPHPOBAThH TOHATHSIMU:
HETPEPHIBHOCTH (YHKIIUH, ACUMITOTHI rpaduka
(yHKIMH, IepBast ¥ BTOpasi IPOM3BOIHAS
(hyHKITHH, TEOMETPUICCKHIA U (PU3NICCKHIA
CMBICII IPOU3BOAHOM, IEpBOOOpa3Has,
OTIpeIeIeHHBII HHTErpalt; yMEHHe HaXOJUTh
ACUMNTOTHI Tpaduka GyHKINH; YMEHHES
BBIYHCIISATH IPOU3BOTHBIE CYMMBI,
[POM3BEICHHSI, YACTHOTO U KOMITO3HUIIUU
(YHKIMH, HAXOAUTH YpaBHEHHE KacaTeIbHON K
rpaduky QyHKIHN;

[YMEHHE HCIIOIb30BaTh MPOU3BOTHYIO JIJIS
McCIieIOBaHUsT QYHKIUMA, ISl HAXOXKACHUS
HAWTy4IIero PerieH s B MPUKIAIHBIX, B TOM
UHCIIe COMUATEHO-9KOHOMHUECKUX
(u3nUecKuX 3a1a4ax, JJisl OnpeeTeHus
CKOPOCTH M YCKOPEHHS; HAXOAUTh TUIOMIAIN 1
00BeMBI QUTYpP C TIOMOILBIO HHTETPAJIa;
[PUBOJIUTH MPUMEPHI MATEMATUIECKOTO
MOZIETTMPOBAHUS C TIOMOIIBIO

Imu¢ hepeHnnanbHBIX ypaBHEHHUI,

- YMETh OTIEPUPOBATH MOHITUSMI: KOMILIEKCHOE
YHCII0, COMPSDKEHHBIE KOMIUICKCHBIE YHCIIA,
MOJYJIb U apIyMEHT KOMIUIEKCHOTO YHMCIIa,
(hopMa 3arucH KOMITJIEKCHBIX YUCEI
(reoMeTpuUecKasi, TPUTOHOMETpHYEeCKast U
anreOpanveckas); yMeTh IPOU3BOIUTD
aprdMeTHYECKHEe 1EHCTBUS C KOMILICKCHBIMU
YHCIIaMU; TIPUBOANUTE TIPUMEPHI HCTIOIh30BaHUS
KOMIIJIEKCHBIX YHCEl;




- YMETh CBOOOJIHO OTEPUPOBATH MOHATHIMH:
cpenHee apuPMeTHIECKOe, MEANaHa,
HauOOJbIIIee U HAMMEHbIIIEe 3HAYEHUS, pa3Max,
Inucrepcusi, CTAaHIapTHOE OTKIOHEHHUE JJIs
OMMCAaHUS YHCIOBBIX JAHHBIX; YMEHUE
MICCIIEIOBATh CTAaTUCTUYECKHE JaHHbIE, B TOM
[UCIIe C MPUMEHEHNEM TPaQUIecKuX METOIOB U
PIIEKTPOHHBIX CPEICTB; rpahuuecKu
CClieIoBaTh COBMECTHBIC HAOIOJCHUS C
[MOMOIIBIO TMarpaMM PacCerBaHUsI U JIMHEHHOM
[perpeccuu;

- YMETh HaXOAUTh BEPOSTHOCTH COOBITHIA C
MCTIONIb30BaHUEM IPpa)UIeCKUX METO/IOB;
[IPUMEHATH IS PEIIeHNS 33729 ()OPMYJIIBI
CII0KEHMS U YMHOKEHUS BEPOSITHOCTEM,
(hopMyITy TOJTHON BEpOSATHOCTH, GOPMYITY
beprymum, komOnHaTOpHBIE (PaKTH ¥ (POPMYIEI;
OIIEHNBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
[YMEHHE OTIepUpPOBATh MOHATHAMHU: CITy4aiHas
BEJIMUMHA, pACIIpeieICHuE BEPOATHOCTEH,
MaTEMaTUYECKOE OXKUIAHUE, TUCTIEPCHS U
CTaHapTHOE OTKJIOHEHUE CIIy4aiHON
BETMYHUHBL, (PYHKIIUH PaCIIpEACTICHUS 1
[JIOTHOCTH PaBHOMEPHOT0, MOKA3aTEIbHOIO U
HOPMAJIBHOTO pacrpeiesieHHil; yMeHne
ICII0Ib30BaTh CBOMCTBA HU3YYCHHBIX
[pacrpeneneHui AJis pelieHus 3a1ay;
3HAKOMCTBO C TOHATHSMU: 3aKOH OOIBIIIX
UHCCJI, MCTObI BbI60pO‘IHLIX HCCHGI[OB&HI/Iﬁ;
[YMEHHE IPUBOJIUTH IPUMEPHI NPOSBICHUS
3aKOHA OOJBIITUX YHCET B PUPOIHBIX U
0OIIIECTBEHHBIX SBICHHUSX;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHIMH:
TOYKa, IpsMasi, INIOCKOCTb, TPOCTPAHCTBO,
OTpPE30K, JIy4, IUIOCKUH yroj, IByIpaHHbIN yroil,
TPEXTPaHHBIA yToJl, IEPECEKAIOIINECS,
[apajvielbHble U CKPEIIUBAIOLIUECS IPSIMbIE,
[apajuieIbHOCTh U NEPHEHAUKYIISIPHOCTD
[IPSIMBIX U IUIOCKOCTEH, YIOJI MEXAY IIPSIMBbIMH,
[YTOJI MEXY IPSIMOM U INIOCKOCTBIO, YTOJI
MEKYy MIIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh
[pY pelICHUN 3aj]a4d U3y4eHHbIE (PaKThI 1
TCOPEMBI TINIAHUMETPUN, YMCHUC OLICHUBATH
[pa3Mepbl 0OBEKTOB B OKPYIKAIOIIEM MHPE;
YMEHHUE ONEepUPOBATh MOHATUSMHU:
MHOI'OI'pPaHHUK, CCHCHUEC MHOT'OT'paHHUKA,
[IpaBUIbHBIM MHOTOIPAHHUK, IPU3MA,
mupaMua, GUrypa v MOBEpPXHOCTH BPAIICHUS,
[UITHHIIP, KOHYC, ap, cdepa, pazBepTka
IMMOBCPXHOCTH, CEYCHUA KOHYCAa U IMUWJIIMHAPA,
MapajuleIbHbIE OCH WJIM OCHOBAHHUIO, CEUEHUE
1apa, II0CKOCTh, Kacatomasicsi cepsl,
MUJINHApPA, KOHYCa; YMCHHUE CTPOUTH CCUCHUC
MHOTOTpaHHUKA, U300pakaTh MHOTOTPaHHUKH,
(UrypBl ¥ TIOBEPXHOCTH BPAILICHHS, UX CEUCHUS,
B TOM YHCJIC C IIOMOIIBIO 3JICKTPOHHBIX CPEACTB;
[YMEHHE TPUMEHATh CBOMCTBA T€OMETPUIECKHUX
(uryp, caMocTosTeIbHO GOPMYITUPOBATH




OIIpeIeJICHHs] U3yJaeMbIX (QUTyp, BBIIBUTaTh
THUITOTE3BI O CBOICTBAX M MPH3HAKAX
TCOMETPUICCKUX (PUTYP, 0OOCHOBBIBATEH WITH
OIpoBepraTh UX; yMEHHE IPOBOAUTh
KiaccuuKauio GUryp 1Mo pa3inuaHbIM
[PH3HAKAM, BBIIOJIHATH HEOOXOIUMEBIE
IMOTIOJTHUTENbHBIE IOCTPOCHMUS,;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHIMU:
rIomaab GUrypsl, 00beM (QUTyphl, BEINUMHA
yIJ1a, pAaCCTOSIHUE OT TOYKH J10 INIOCKOCTH,
[paccTosIHUE MEXIy IPSMBIMH, PACCTOSHUE
MEXKy TUIOCKOCTSMM, IUIOIAAb ChepHl,
MIOIAAb TOBEPXHOCTH MUPAMHIBI, IPU3MBI,
KOHYyca, [ITHHAPa, 00BeM Ky0a,
PSMOYTOJILHOTO Tapajuleienunena, MupamMuIbl,
MPU3MBIL, UJIMHAPA, KOHYCA, I1apa; yMEeHHe
HaXOIUTh OTHOLIEHNE 00BEMOB ITOAOOHBIX
uryp;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHSIMU:
IMBID>KEHHE, TIapauIeIbHBINA IIEPEHOC, CHMMETPHS
Ha IJIOCKOCTH U B IIPOCTPAHCTBE, IOBOPOT,
peoOpa3oBaHue 000U, TOI00HBIE (PHUTYDEI;
[YMEHHE paclo3HaBaTh paBHBIC U TIOAOOHBIE
(uUrypsl, B TOM 4HCIIE B IPUPOJIE, UCKYCCTBE,
ApPXUTEKTYpe; YMEHUE UCTIOJIb30BaTh
reoMeTpHUYECKHE OTHOIICHUS, HAXOIUTh
reoMEeTpUUYECKUE BEIWIMHBI (JUTHHA, yTod,
[1011a/1b, 00bEM) P PENICHNH 33134 U3
IMpyrux y4eOHBIX MPEMETOB U U3 PeabHOM
PKU3HM;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHAMHU:
MPSMOYTOJIbHASI CUCTEMa KOOPANWHAT, BEKTOP,
KOOPIWHATHI TOYKH, KOOPJHUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
I1CII0, pa3sIoKeHHE BEKTOpa 1o 0asucy,
CKaIsIpHOE MPOU3BEICHUE, BEKTOPHOE
[IPOM3BEICHHE, YTOJI MEKAY BEKTOPAaMH; YMEHHUE
MCIIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN
METOJ JJIsl pEIICHHS TEOMETPUIECKUX 33724 1
3ajau Ipyrux yueOHBIX MIPEMETOB;
OIEepUPOBATh NOHITUSIMU: MaTpula 2x2 u 3x3,
OTIpeIeNTUTENTh MATPHUIIBI, TEOMETPHUECKHUIA
CMBICIT OTIPEICITUTEIIS;

- YMETh MOJICIMPOBATh PealbHble CUTYyallud Ha
SI3bIKE MaTEMAaTHUKH; COCTABIIATH BBIPAXKEHNS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI T10
[YCIIOBHIO 3a7a4H, UCCIIEI0BAThH IIOCTPOCHHBIE
MOJIENIN C UCIIOJIB30BaHMEM arlapara anreopsl,
MHTEPIPETUPOBATH MOJTYYCHHBIN Pe3yIbTaT;
CTPOHUTH MaTEMATUYECKUE MOJIENU C TTOMOIIBIO
reOMETPUUYECKHUX TTOHATHI U BEJTMUMH, PELIaTh
CBsI3aHHBIE C HUMU TPaKTHYECKHE 33/1a4M;
COCTaBIISATH BEPOSTHOCTHYIO MOJIEINb 1
MHTEPIPETHPOBATH NOJTYUYCHHBIN pe3ybTaT;
peraTh NpUKJIaHbIe 3aJa49d CPeICTBAMU
MaTeMaTHYECKOTO aHaIN3a, B TOM YHCIIe
COLIMAJIEHO-PKOHOMHUYECKOTO M (PU3MIECKOTO

XapakTepa,
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- YMEHHE BbIONPATh MOIXOSIINNA METO IS
[peIIeHNs 3a7a4; TOHUMaHUe 3HaYMMOCTH
MaTEeMaTHKH B U3Y9E€HUU IPUPOIHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SBJICHHI;, YMEHHE
[pacrio3HaBaTh MPOSBJICHNE 3aKOHOB MAaTEMaTHKH
B MCKYCCTBE, YMEHUE MPUBOIUTE PUMEPHI
MaTeMaTUYECKUX OTKPBITUHA POCCUUCKOMN 1
MHUPOBOM MaTeMaTUYECKON HAYKH

OK 02 Vcnons3oBathb
COBpEMEHHBIE CPE/ICTBA
MOVCKA, aHAITN3a 1
MHTEPIPETAIUU
MHQOPMaLH, 1
MH()OPMAITHOHHBIE
TEXHOJIOTHH JIJIS
BEITIOJTHCHUS 33124
podeCCHOHATTEHOM
esITeIbHOCTH

B o0macTy LeHHOCTH
HAYYHOTO MO3HAHUS:
-C()OpMHUPOBAaHHOCTH
MHUPOBO33PEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
[pa3sBUTHS HAYKH U
00IIeCTBEHHOW PAKTHKH,
OCHOBAHHOTO Ha JHajore
KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HaHHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPILCHCTBOBAHUE
SI3BIKOBOM M YU TATEIIbCKOU
KYJIBTYPBI KaK CpeJlicTBa
B3aMMOJICHCTBUS MEKIY
ITFOABMU Y IO3HAHUS MUPA;
- OCO3HaHUE [IEeHHOCTH
Hay4YHOU e TEIbHOCTH,
FOTOBHOCTB OCYLIECTBIISATh
MPOCKTHYIO U
1CCIIEIOBATEIBCKYIO
InesITeIbHOCTD
MHIMBUAYaJIbHO U B TPYIIIIE.
OBiageHue
VHHBEpCaTbHBIMU
yIeOHBIMU
M03HABATCILHBIMH
ITelICTBUSIMHU:

B) pabota c nH(opManuei:
- BJIaJICTh HABBIKAMH
MOTy4eHUs] HHPOPMALIUH U3
MCTOYHUKOB PAa3HbIX THUIIOB,
CaMOCTOSITETILHO
OCYIIECTBISATH MOUCK,
QHAJIN3, CHCTEMAaTH3ALHUI0 1
MHTEPIPETALNIO
MHQOPMAITUK PA3THIHBIX
BUIOB 1 (hopM
[IpeCTaBICHUS;

- CO371aBaTh TEKCTHI B
[pa3IYHBIX (popMaTax C
[y4E€TOM Ha3HAYEHUS
MH(QOPMAIUH U LIEIEeBOH

ay TUTOPHUH, BEIOHUpast
ONTUMAaNBbHYIO (OpMy
[peaCcTaBICHUs U
BH3yaJIH3allNN;

- OIICHUBATH

HTOCTOBCPHOCTD,

- YMETh ONIEPUPOBATH TOHATHUIMHU:
panroHatbHas QYHKIHS, TTOKa3aTenbHast
(yHKIIHS, CTeTIeHHasT (DyHKIIHS,
morapudmudeckast GyHKIUS,
TpUroHOMeTpuiecKkue GpyHKIHUU, 0OpaTHbIC
(OYHKITNH;, YMEHHE CTPOUTH I'payKH N3YIEHHBIX
(hyHKIIHIA, UCTIOIH30BATh TPadUKH TIPHU N3yUEHUH|
[IPOIIECCOB U 3aBUCUMOCTEMH, IPH PEILICHUN
3ajay U3 Apyrux y4eOHbIX IPEIMETOB U 3a/1a4
113 peabHON JKM3HU; BBIPAXAaTh GopMyIamMu
3aBUCMMOCTH MEKAY BETMUYNHAMU;

- YMETh OTIEPHUPOBATH MOHITUSMU: TOXKAECTBO,
TO’KAECTBEHHOE Ipeo0pa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMA YPABHEHUI U
HEpaBEHCTB, pABHOCUIILHOCTD YpaBHEHUH,
HEPAaBEHCTB U CUCTEM, PalliOHAIbHEIE,
MppaunroHanbHbIe, IOKa3aTeIbHbIC, CTEIICHHBIC,
morapugMuiyeckre, TPUrOHOMETPUIECKHUE
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh
[peraTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[MOMOIIBIO Pa3IMYHBIX TIPUEMOB; pEIIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHATh YpaBHEHNS,
HEPaBEHCTBA, UX CUCTEMBI AJIsl PEILICHUS
MaTeMaTHYECKHX 3a/1ad ¥ 3[4 U3 pa3IHIHbIX
oOnacTeld HAyKH U peabHOH JKU3HU;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMHU:
IMBI>KEHHE, TIApaJUICIIBHBIN IIEPEHOC, CHMMETPUS
Ha MJIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT,
peoOpazoBaHue 1Mo100us, TOAO0HBIE PUTYPHI,
[YMETh pacro3HaBaTh PaBHBIE U MOJJOOHbIC
(UTypBI, B TOM YHCIIE B IPUPO/IE, UCKYCCTBE,
APXUTEKTYpE; YMETh HCIIOJIb30BaTh
reOMETPUUYECKHE OTHOLICHUS, HAXOIUTh
reoMeTpryYecKre BeTMUMHbI (JUIMHA, YTOII,
1011316, 00bEM) IIPU PEILICHUH 33134 U3
IMpyrux y4eOHBIX MPEIMETOB U U3 PEeaIbHOM
PKI3HH
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NMErnTHMHOCTh
MHpOpMaLUH, ee
COOTBETCTBHE NIPABOBBIM U
MOPATEHO-3THUECKUM
HOpMaM;

- YICTIOJIb30BATh CPEJICTBA
MH()OPMAITHOHHBIX U
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PSLICHUH
KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U
OpraHU3aI[MOHHBIX 33714 C
coOM0JeHreM TpeOOBaHMH
DPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, THTHEHEI,
[pecypcocOepexeHus,
[PaBOBBIX U STHUECKUX
HOPM, HOPM
MHPOPMAaITHOHHOH
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMHU
[PacriO3HABAHUSI U 3aLUTHI
MHpOpMAaIIH,
MH(GOPMAITIOHHON
0e30MacHOCTH IMYHOCTH

OK 03 IlimanupoBats u
[pEAIM30BBIBATH
coOCTBEHHOE
poheCCUOHANIBHOE U
VIMYHOCTHOC PAa3BUTHUC,
MpePUHAMATEIBCKYIO
eI TeILHOCTD B
npodeccuoHanbHOU cdepe,
MICIIOJIb30BaTh 3HAHUS 10
(hMHAHCOBOI TPAMOTHOCTH B
[PA3JINYHBIX ) KU3HCHHBIX
CUTyalusaXx

B ob6nacTu 1yxoBHO-
HPaBCTBECHHOTO
BOCITUTAHUSI:

-- C(hOPMUPOBAHHOCTh
HPaBCTBCHHOTO CO3HAHUS,
PTHYECKOTO MOBEIICHHS;

- CITOCOOHOCTH OIICHHBATh
CUTYaIUIO U IPUHUMATh
0CO3HAHHBIC PEIICHUS,
OpUCHTUPYSICh HA
MOpabHO-HPABCTBECHHBIC
HOPMBI U IICHHOCTH;

- OCO3HAHHUE JINYHOTO
BKJIaJla B [IOCTPOCHUE
[yCTOHYHMBOIO OyAyILIEro;
- OTBETCTBEHHOE
OTHOIIICHHUE K CBOUM
[POIUTENAM U (W) APYTUM
UJIEHAM CEMbHU, CO3aHUI0
CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSITHS
[IEHHOCTEN CEMEUHON
PKU3HU B COOTBETCTBUH C
TpaJUIIUIMU HAPOJIOB
Poccuu;

OBtagecHue
YHHUBEPCATbHBIMU
PETYJISTHUBHBIMH
ITeICTBUSIMHU

a) caMOOpTraHU3aIus:

- CAMOCTOSITEIILHO
OCYIIECTBIIATh

TTO3HABATCJIbHYIO

- YMETb ONEpUPOBATH MOHATHIMHU:
[palioHaNbHbIe, HppallOHAIbHBIE,
[OKa3aTelbHbIe, CTEIICHHBIE, Jorapu(MuIecKue,
TPUTOHOMETPUYECKHE YPaBHEHUS U
HEepaBeHCTBA, MX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHIMH:
MHOT'OI'PaHHUK, CEYCHUE MHOTOI'PaHHUKA, KYO,
Mapajienenure], pu3Ma, mupaMuaa, Gurypa u
[MOBEPXHOCTH BpPaICHHS, IIMIINHADP, KOHYC, IIap,
cdepa, ceueHus GUTypbl BpaleHHUs, IFIOCKOCTh,
Kacaromasicsi cepbl, IHIHHIPA, KOHyCa,
[I0Ia/{b TIOBEPXHOCTH MUPAMUIBI, TIPU3MBI,
KOHYyCa, MJINHIPA, IJI0IaAb chepbl, 00beM
KyOa, MPsIMOYTOJIBHOTO Mapalliesienume1a,
MUpaMUIbl, TPU3MBI, HWIMHAPA, KOHYCA, I1apa;
[YMEHHE H300paskaTb MHOTOTPaHHUKHU U
[MOBEPXHOCTH BPAILCHHUS, X CEUEHUS OT PyKH, C
[MOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U
JIEKTPOHHBIX CPEJICTB; YMETh PaclO3HaBATh
CUMMETPHIO B IPOCTPAHCTBE; YMETh
[pacrio3HaBaTh MPaBUIbHBIE MHOTOTPaHHHUKH;

- YMETb OTIEPUPOBATH MOHATHIMHU:
[IPSIMOYTOJIbHAS CHCTEMa KOOPINHAT,
KOOpPJMHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAISIPHOE TTPOU3BEICHHE, YTOJ MEXKIY
BEKTOPAMH, CYMMa BEKTOPOB, IPON3BEACHNE
BEKTOPA HA YMCJIO; HAXOIUTH C TOMOIIBIO
M3yUYeHHBIX (OPMYIT KOOPIMHATHI CepeTnHbBI
0Tpe3Ka, PaCCTOSTHUE MEXIY ABYMS TOUKaMHU
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esITeIbHOCTD, BBISBIIATh
MPOOJIEMBI, CTABUTH U
(hopMyJIHPOBAThH
cOOCTBEHHBIE 3a7]a9H B
0Opa3oBaTenbHON

e TEIILHOCTH U )KU3HCHHBIX|
CUTYyaIInsX;

- CAMOCTOSITEITHHO
COCTaBIISITh IUIAH PEIICHUS
[IPOOJIEMBI C YIETOM
MMEFOIIIUXCS] PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEHN U
[peoYTeHU;

- TaBaTh OIICHKY HOBBIM
CUTYaIUsIM;
CII0ocOOCTBOBATh
(hOpPMHUPOBAHUIO U
[TPOSIBIICHUIO IIUPOKO
PPYIUIAN B pa3HBIX
0071aCTSIX 3HAHUH,
MTOCTOSIHHO ITOBBLIIIATH CBOM
00pa3oBaTeIbHBIA U
KYJILTYPHBIH YPOBCHB;

0) CAMOKOHTPOJIB:

1M CII0JIb30BaTh IPUEMbI
pedIIeKcun U OTICHKH
CUTYyaIllH, BEIOOpa BEpHOTO
[pEIICHUS;

- YMETh OIICHUBATh PUCKH U
CBOEBPEMEHHO TPUHUMATh
[PCHICHUS 110 UX CHUIKCHUIO,
B) YMOIIMOHATLHBIN
MHTEJIICKT,
[pemoaratonui
c(hOpMUPOBAHHOCTb:
BHYTpPEHHEH MOTHBAIINH,
BKITFOYAIOIICH CTPEMIICHHUE K
MTOCTHIXKCHUIO LICJIN 1
yCIIEXY, OIITUMHU3M,
MHUIMATHBHOCTh, YMEHHUE
eficTBOBaTh, NCXOS U3
CBOMX BO3MOXKHOCTEH;

- OMITATHH, BKITFOYAIOIICH
CIIOCOOHOCTH MOHUMATh
SMOIIMOHAILHOE COCTOSIHHE
IPYTUX, YYUTHIBATH €rO MPH
OCYILECTBICHUN
KOMMYHUKAIIUH,
CITIOCOOHOCTH K COUYBCTBHIO
1 COIIEPEIKUBAHUIO;

- COOMaJIbHBIX HABBIKOB,
BKJIFOUYAIOIIMX CIIOCOOHOCTh
BEICTPAUBATh OTHOIICHUS C
IMpyTUMHU JTFOIBMH,
3a00THUTHCS, TPOSBIISATH
MHTEpEC U pa3pemaTh
KOH(JIMKTHI
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OK 04 D¢ddexTrBHO
B3aMMO/ICHCTBOBATh U
[paboTaTh B KOJUICKTUBE U
KOMaH/Ie

TOTOBHOCTH K
CaMOpPa3BUTHIO,
CaMOCTOSITCTEHOCTH U
CaMOOTIPEICIICHHIO;
-OBJIaJICHUEC HABBIKAMU
yaeOHO-
CCIIeJOBATCIBCKOM,
[MPOEKTHOM U COLUAIbHOM
IMesTeTbHOCTH,

OBnageHne
YHHBEpPCATbHBIMHU
KOMMYHUKATUBHBIMU
IMEeICTBUSIMHU:

0) coBMecTHas
MesTeTbHOCTD:

- IOHUMATh U UCIIOJIb30BATh
[MPEUMYILECTBA KOMaHIHOM
W MHINBUIYaIbHON pabOTHI,
- IPUHUMATD LETN
COBMECTHOM NIeSATEIHLHOCTH,
OpraHU30BHIBATH U
KOOPJAMHUPOBAThH JIEUCTBUSA
[0 €€ TOCTIKCHHUIO:
COCTaBJIATH IIAH JICHCTBHH,
[pacIipeiesiTh POJIH C
[yI€TOM MHEHUN yYaCTHHUKOB
00CyXIaTh pe3yIbTaThl
COBMECTHOU pabOoTEHI;

- KOOPJAUHUPOBATH U
BEITIONHSTE paboTy B
[YCIIOBUSIX PEabHOTO,
BUPTYaJIBHOTO U
KOMOWHHPOBaHHOTO
B3aMMOICHCTBHS;

- OCYIIIECTBIISITh IIO3UTUBHOE
CTpaTernueckoe MOBeICHNE
B Pa3IMYHBIX CUTYaIUSX,
MTPOSIBISATH TBOPUYECTBO U
BoOOpaKeHHUE, OBITh
MHUITUATHBHBIM.
OBiajgeHue
[YHUBEPCATHHBIMH
[PETryISITUBHBIMHU
ITEeiCTBUSAMU:

') IPUHATHE Ce0s U IPYTHX
Iroei:

- IPUHUMATH MOTHUBHI U
ApPTyMEHTHI IPYTHUX JIFOEH
[pU aHAJIU3€E PE3yIbTaTOB
e TeTLHOCTH;

- IPU3HABATH CBOE MPABO U
[IpaBO IPYTUX JIIOJEH Ha
OIITHOKH,

- pa3BUBaTh CIIOCOOHOCTH
[MOHUMATh MUP C MO3ULIUU

ITpyroro gemoBeka

- YMETh ONEPUPOBATH MOHATUAMU: CIyUalHBINA
OTIBIT U CIIy4aifHOe COOBITHE, BEPOSITHOCTD
CIIy4ailHOTO COOBITHS; YMETh BBIYHUCIIATh
BEPOSITHOCTh C UCIOJIb30BaHUEM IPahuIeCKuX
METOI0B; TPUMEHSTH (DOPMYIIBI CIIOKECHUS U
[YMHOKEHHSI BEPOSITHOCTEH, KOMOWHATOpHBIE
(bakThI 1 (POPMYITBI TIPH PEIICHUH 33121,
OLIEHUBATh BEPOSITHOCTH PEaIbHBIX COOBITHI;
3HAKOMCTBO CO CIIyYailHBIMU BeTMUNHAMU;
[YMEHHE IPUBOAUTH IPUMEPHI IIPOSIBICHUS
3aKOHa OOJIBILINX YHCEN B IPUPOAHBIX U
0OIIECTBEHHBIX SIBICHHSAX;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHSIMH:
CTETIEHb C LeJbIM TI0Ka3aTeIeM, KOPEHb
HATYpaNbHOW CTETICHH, CTETICHB C
[palOHAaIbHBIM MOKa3aTeNIeM, CTETIEHb C
IMeCTBUTETHLHBIM (BEIIECTBEHHBIM )
[oKa3areneM, Jorapudm 4ncia, CHHYC, KOCHHYC
1 TAHTEHC MPOU3BOJIBLHOTO YUCIIA;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHAMHU:
rpaduk Gyakumu, oopaTHas QyHKIH,
KoMITO3uIHs QYyHKIWH, TUHEHHAs QyHKIUS,
KBapaTHYHAas QyHKIUS, cTeeHHast QyHKIHS C
LIEJIBIM [I0KA3aTeNIeM, TPUTOHOMETPHUYECKHE
(yHKLIMH, 00paTHBIE TPUTOHOMETPHUUECKHUE
(yHKLMH, TOKa3aTeNlbHas U JIorapupMIdecKast
(hYHKITNH;, YMETh CTPOUTH rpaduKku QyHKINH,
BEITIOHSTH MTpeoOpazoBaHus rpaduKkoB
(yHKITHIA;

- YMETh UCTIIONB30BaTh rpadpuku pyHKINH 1715
M3y4YeHHS IPOLIECCOB M 3aBUCUMOCTEN IpU
[PEILICHHUN 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB
1 13 pealibHOM KU3HH; BBIPaXKaTh (OpMyIaMu
3aBUCHMMOCTH MEKAY BETTMUNHAMUY;

- CBOOOJHO ONIEpUPOBATh HOHATHAMH: YETHOCTD
(YHKIWH, TEPUOJUIHOCTD (DYHKIINH,
OrpaHUuYEeHHOCTDH (DYHKLIIUH, MOHOTOHHOCTb
(YHKIIH, SKCTpeMyM (pyHKIINU, HaNOOJIbIIEe 1
HanMEHbIIIee 3HAYCHUST QYHKIMN Ha
[IPOMEKYTKE; YMETh IPOBOIUTH HCCIICAOBAHHE
(yHKIHIH;

- YMETh HCIOJIb30BaTh CBOMCTBA U TpauKH
(GYHKUUI UIs1 pelIeHus] ypaBHEHUH, HEpaBEHCTB
1 327144 C ITapaMeTpamMu; n300paxarb Ha
KOOPIMHATHON TJIOCKOCTH MHOKECTBA PEIICHUH
YpaBHEHUH, HEPABEHCTB U HX CUCTEM
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OK 05 OcyrmecTBisITh
[YCTHYIO ¥l TUCBMEHHYIO
KOMMYHMKALIUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢
[y4ETOM OCOOCHHOCTEH
COLIMAJIBHOTO U
KyJIBTYPHOTO KOHTEKCTa

B 061acTH 3CTETHIECKOTO
BOCTIITAHUS:

- 3CTETUYECKOE OTHOIIIEHUE
K MUDY, BKJIIOYast 3CTETUKY
ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA,
criopTa, Tpyaa u
0OIIIECTBEHHBIX OTHOIIICHHIA;
- CIIOCOOHOCTD
BOCTIPUHUMATDH Pa3IMIHBIC
BUIBI NICKYCCTBA, TPAIAHUIIAN
1 TBOPYECTBO CBOETO U
ITPYTUX HAPOJIOB, OIYIIATh
PMOLIMOHATFHOE
BO3E€HCTBHE UCKYCCTBA,;

- yOCKICHHOCTh B
BHAYUMOCTH JIJISl INYHOCTH
1 00IIecTBa
OTEUECTBCHHOTO H
MHPOBOTO HCKYCCTBA,
PTHAYECKUX KYIbTYPHBIX
TpaJuLMi 1 HAPOJIHOTO
TBOPYECTBA;

- TOTOBHOCTb K
CaMOBBIPKEHHUIO B PA3HBIX
BU1aX UCKYCCTBaA,
CTpEeMJICHHE TIPOSBIIATH
KauecTBa TBOPUECKOU
ITMYHOCTH,

OpiasieHue
VHHBEPCATHHBIMHU
KOMMYHUKAaTHUBHBIMU
ITelICTBUSIMHU:

a) oOmeHue:

- OCYIIIECTBIISITh
KOMMYHUKAIIUHU BO BCEX
c(hepax KU3HU;

- pacro3HaBaTh
HeBepOaIbHbBIE CPEICTBA
0OIIIEHNS, TOHUMATD
BHauYEHHE COIMATLHBIX
3HAKOB, PACIIO3HABATh
[IpEAIOCEUIKHA
KOH()IMKTHBIX CUTYaIUi U
CMSTYATh KOH(DIIUKTHL,

- pa3BEPHYTO U JIOTUYHO
M3JIaraTh CBOIO TOUKY
BpEHUs C UCITOIE30BaHUEM
MIBBIKOBBIX CPEACTB

- YMETb OTIEpUPOBATH MOHATHIMHE: CPETHEE
apudmeTryeckoe, MeIMaHa, HauboJIbIIee U
HauMEHbIIIee 3HAYEeHHUS, pa3Max, JUCTIePCHs,
CTaHIapTHOE OTKJIOHEHHE YHCIIOBOTO HAboPa;
YMEHHUE U3BIIEKaTh, MHTEPIPETUPOBATh
MHGOPMAITUIO, PESACTABICHHYIO B TA0IHIIAX, HA
Imrarpammax, rpadukax, OTpaXkKaromlyro CBOMCTBa
[PEATBHBIX TPOIIECCOB U SBICHUI; IPEICTABISTh
MHGOPMAITUIO C IIOMOIIBIO TAOIHII U TUATPAMM;
MICCIIEIOBATh CTATHCTUYECKHE JaHHBIE, B TOM
[UCIIe C MPUMEHEHNEM TpaQIecKuX METOIOB 1
PIIEKTPOHHBIX CPE/ICTB;

- YMETh OTIEpPUPOBATH MOHATUSIMU: TOUYKA,
MpsiMast, TUIOCKOCTb, IPOCTPAHCTBO, IBYTPAHHBII
[YTOJI, CKpPEIIUBAIOIINECS TPSMEIE,
[apajuieIbHOCTh U MEPIEHAUKYISIPHOCTD
MPSIMBIX U TUTOCKOCTEH, YTOJI MEXTy TPSIMBIMH,
[YTOJI MEXTy MPSIMOH U TUTIOCKOCTBIO, YTOJI
MEKTy MIIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0
[IOCKOCTH, PACCTOSTHHAE MEXY TPSIMBIMH,
[PACCTOSTHUE MEXIY ILTOCKOCTSIMHU;

- YMETh UCIIOJIb30BaTh MPHU PEIICHUH 33]1a4
M3ydeHHBIC (DAKTHI M TCOPEMBI TNIAHUMETPHH;
[YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB
OKpY’KaroIlero Mupa

OK 06 ITposiBasTH
TpaX<TaHCKO-
MATPUOTHYECKYIO MTO3UITHIO,
ITEMOHCTPHPOBATH
0CO3HAHHOE IIOBEIEHNE Ha
OCHOBE TPaJUIIHOHHBIX
0011[eUeIOBEYECKUX
[ICHHOCTEH, B TOM YHCJIC C
y9eTOM rapMOHH3AIHH

- OCO3HaHNE
0OyJaromuMHuCs
[pPOCCHICKOI IpaXk1aHCKON
WIEHTHYHOCTH;

- [[EJICHAIIPABJICHHOE
pa3sBUTHE BHYTPEHHEH
O3 THYHOCTH Ha
OCHOBE JyXOBHO-

[HPDABCTBCHHLIX LIGHHOCTeﬁ

- YMETb ONEpUPOBATh OHATHIMMU:
[IPSAAMOYI'OJIbHAS CUCTEMA KOOPAUHAT,
KOOPAMHATBI TOYKHU, BEKTOP, KOOPAUHATEI
BEKTOPA, CKAISIPHOE IIPOU3BENCHUE, YTOJI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA Ha YKCIIO0; HAXOAMUTD C ITOMOIIBIO
M3yUYeHHBIX (OPMYIT KOOPIMHATHI CepeTnHbBI
OTpEe3Ka, PACCTOSHUE MEXY ABYMsI TOUKAMHU;
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MEKHAIIMOHATBHBIX U
MEKPETUTHO3HBIX
OTHOIIEHUMN, TPUMEHSITh
CTaHIapTHI
AHTUKOPPYIIIHOHHOTO
[MOBEICHUS

HapoaoB Poccuiickoit
Denepaniy, HICTOPUUECKUX
1 HAIUOHATLHO-
KYJILTYPHBIX TPJIUIIHHT,
(hopMHPOBaHHNE CHCTEMBI
3HAYMMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTHKOPPYIIIHOHHOTO
MHUPOBO33PEHHS,
[PaBOCO3HAHUS,
PKOJIOTHYECKON KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh LIENN
1 CTPOUTD KU3HECHHBIE
[UTaHBL;

B yacTu rpaxaaHcKoro
BOCITUTAHUS:

- OCO3HAHUE CBOMX
KOHCTUTYIIMOHHBIX TPaB U
00s13aHHOCTEH, YBasKEHHE
3aKoHa M MPaBOIMOPSIKA;

- IPUHATHE TPATUIIMOHHBIX
HAIIMOHAJIHHBIX,
00I11eYeTIOBEYeCKUX
CYMaHHCTHYECKUX U
IMEMOKPAaTUIECKUX
[ICHHOCTCI;

- TOTOBHOCTh
[POTHBOCTOSITH UICOTOTHH
PKCTpEMH3MA,
HAIIMOHATN3MA,
KceHOpoOuH,
ITUCKPUMHHAIIH TIO
COLIMATTEHBIM,
[PEITUTHO3HBIM, PACOBBIM,
HAIIMOHATHHBIM MTPU3HAKAM;
- TOTOBHOCTh BECTH
COBMECTHYIO JICITEITbHOCTD
B MHTEpECaxX IPaKIaHCKOTO
0OIIIeCTBa, y4aCTBOBATh B
CaMOYITpaBJICHUH B
0011e00pa30BaTENbHOM
OpraHu3alyy 1 JETCKO-
FOHOIIIECKHX OpTaHU3aIsIX;
- yMEHHE
B3aUMO/ICHCTBOBATH C
COLIMAILHBIMU UHCTUTYTaMHU
B COOTBETCTBUH C UX
(YHKIUSIMA 1
Ha3HAYCHHEM;

- TOTOBHOCTH K
TyMaHUTapHOU 1
BOJIOHTEPCKOI
esITeIbHOCTH;
MaTPHOTHYECKOTO
BOCITUTAHUSI:

- chopMUPOBAHHOCTH
[pPOCCHICKOI rpaX<1aHCKON

MICHTHYHOCTH,

-yMeTh BEIOMPATDH MTOAXOASAIINNA N3YICHHBINA
METO JIJIsl peLICHUS 3a]]auu, paclio3HaBaTh
MaTeMaTHYeCKUe (paKkThl 1 MaTEMaTHYCCKUE
MOJICITA B TIPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE NPUBOJUTH
[IpUMEPHl MATEMATUYECKUX OTKPBITHIA

- YMETh ONEpUPOBATh NOHATHUAMHU: CITy4alHbII
OTIBIT U CIy4aifHOe COOBITHE, BEPOSITHOCTD
CIIy4ailHOTO COOBITHS; YMETh BBIYHUCIIATh
BEPOSITHOCTB C UCIOIb30BaHUEM IPahUIEeCKUX
METOIOB; TPUMEHSTH (DOPMYIIBI CIIOKECHUS U
[YMHOKEHHSI BEPOSITHOCTEH, KOMOWHATOpHBIE
(baKThI 1 (POPMYITBI TIPH PEIICHUH 33121,
OLICHUBATH BEPOSITHOCTH peaIbHBIX COOBITHH;
3HAKOMCTBO CO CIIyYailHBIMU BeTMUNHAMU;
[YMEHHE IPUBOAUTH IPUMEPHI IIPOSBICHUS
3aKOHa OOJIBILINX YHCEN B IPUPOAHBIX U
0OIIECTBEHHBIX SIBICHUAX
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[MaTpUOTH3Ma, YBAXKEHUS K
CBOEMY HApOAdy, 1yBCTBA
OTBETCTBEHHOCTH IEpe]
IPonuHOM, rOpJ1I0CTH 3a CBOM
Kpaii, cBoro Ponuny, cBoi
SI3BIK U KYJIBTYPY, IPOIILIOE
1 HACTOSIILIEE
MHOTOHALIMOHAIBHOIO
Hapozaa Poccuu;

- LICHHOCTHOE OTHOILEHHE K
rOCYJapCTBEHHBIM
CHUMBOJIaM, HICTOPHUYECKOMY
1 TPUPOAHOMY HACJIEIUIO,
[MaMATHUKAM, TPAIULUSAM
HapoaoB Poccuu,
ImocTmkenusiM Poccun B
HayKe, HICKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX U TPYAE;

- uicitHas yOeXKACHHOCTb,
COTOBHOCTB K CIY>KEHUIO U
BamuTe OTedecTna,
OTBETCTBEHHOCTH 32 €T0
cyns0y;

OCBOCHHBIC 00YUAIOIIIMHUCS
MEKITPEIMETHBIC TIOHSITHSI 1
[YHUBEpCAIbHbBIC YYeOHBIC
ImeficTBIS (pEeTynsITHBHBIE,
[M03HABATEIbHEIE,
KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTD UX
MICIIOJIb30BAHUS B
[103HaBaTEIbHOU U
COLIMAJIBHOW MPaKTHKE,
TOTOBHOCTB K
CAMOCTOSITEIBHOMY
[JIAHUPOBAHUIO U
OCYIIECTBICHHUIO Y4eOHOM
MeaTeTbHOCTH, OPraHU3aLNN
yaeOHOTO COTPYHHYECTBA C
[e1ar OrMIeCKUMU
[pabOTHUKAMH H
CBEpCTHUKAMH, K YIACTHIO B
[MOCTPOEHUH
MHIUBUYaJIbHON
0Opa3oBaTenbHON
TPACKTOPHH;

- OBJIaJICHUE HABBIKAMU
yaeOHO-
CCIIEI0BATEIBCKOM,
[TPOEKTHOU U COLIMAJIBHOM
IeATeTbHOCTH
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OK 07 ConeticTBOBaTh
COXPAHCHUIO OKPYKAFOIIEH
CpeIbl,
[peCypcocOeperKeHuIO,
MPUMEHSATH 3HAHUS 00
M3MCHEHUH KJIMMATa,
[PUHITAITBI OEPEKITHBOTO
MPOU3BOICTBA, () (DEKTUBHO
MelicTBOBATh B
Upe3BBIUAHBIX CHTYaITUSIX

- HE IPUHUMATD JICHCTBUS,
[IPUHOCSIIKE Bpex
OKpyXKarolleu cpene;

- YMETb ITPOTHO3UPOBATH
HEOJIarONPHUSTHBIC
PKOJIOTUYECCKUE
MOCIIEACTBHS

Mpe T PUHIMAEMBIX
eiicTBUI, TPEAOTBpAIlaTh
VX

- PaCIIUPUTH OTIBIT
IesaTeTbHOCTH
PKOJIOTMYECKON
HATIPaBIEHHOCTH;

- pa3pabaThIBaTh TUIAH
[peIIeHUs IPOOIEMBI C
[YIE€TOM aHaIn3a
MMEIOIIIXCST MaTePHATEHBIX
1 HeMaTepHAIbHBIX
[PECYPCOB;

- OCYIIIECTBIISITh
[IeJICHANPABJICHHBIN TOUCK
[epeHoca CPeICTB U
CrI0cOOOB IEHCTBUS B
Mpo(heCCUOHATIBHYIO CPELLY;
- YMETb NICPCHOCUTH 3HAHUA
B MTO3HABATENHHYIO U
MPAKTHYECKYIO 00JIaCTH
PKHU3HCOCATCIBHOCTH,

- [IpeJIaraTh HOBbIE
MTPOEKTHI, OIICHUBATH UJIEH C
ITO3WIIM HOBU3HEI,
OpPUT'MHAJIBHOCTH,
MPAKTHYECKON 3HAYUMOCTH;
- 1aBaTh OI[EHKY HOBBIM
CUTyallusiM, BHOCUTH
KOPPEKTHBEI B

e TeIbHOCTD, OIIEHUBATh
COOTBETCTBHE PE3YyIHTATOB
[1eJIsIM

- YMETh ONIEPUPOBATH MOHITUSAMU: QYHKIINS,
HenpepbIBHAS (PYHKITHS, IPOU3BOIHAS,
nepBooOpazHasi, ONpeeICHHbIA HHTETPA;
[YMETh HaXOJUTh IPOU3BOIHBIC dJIEMEHTAPHBIX
(YHKIIHH, UCTIONB3YSI CITPABOYHBIC MATEPHAITBI;
MCCIIeIOBATh B MPOCTEUIIIHNX CITydasX QyHKIIUH
Ha MOHOTOHHOCTb, HAXOUTh HAUOOJIBIIINE U
HaMMEHBIIINE 3HAYCHUST PYHKIHIA; CTPOUTH
rpad)ku MHOTOWICHOB C UCIIOJIb30BaHUEM
arnmapara MaTeMaTH4ecKoro aHaln3a,
MPUMEHSThH TIPOU3BOIHYIO MPH PEIICHUH 33124
Ha IBI)KEHHUE, PeIiaTh MPaKTHKO-
OpUEHTUPOBAHHBIC 33124 HA HAHOOJIBIIHNE U
HaMMEHBIIINE 3HAYCHUS, HA HAXOXKICHUE TTYTH,
CKOPOCTH U YCKOPCHHS,

- YMETh ONICPUPOBATH TIOHSITHAMU: BIKCHHUC B
MIPOCTPAHCTBE, MO00HbIE (PUTYPHI B
[POCTPAHCTBE; NCIIOIB30BaTh OTHONICHUE
[101aIeH TOBEPXHOCTEH U 00bEMOB MO00HBIX
(UTYp IIpH peIIeHNH 3a/1a4;

- YMETh BBIYUCIIATH TCOMETPHUCCKUE BETTMIMHBI
(mnuHA, yrod, Imouanb, 00beM, IIOMAIb
[MOBEPXHOCTH ), HCIIOJIB3YS H3y4YeHHBIE (POPMYITBI
1 METOTBI

I1K 1.3. Couerath 1BETA,
CTHJIA, MOTHUBBI,
MaTepuaibl U aKCceccyaphbl
IS CO3JaHUS
TapMOHHMYHBIX MOJEIEH
[1K 2.1. BeinonHATh
uepTexRU 0a30BBIX
KOHCTPYKLUI U31EIUN

B oOmactu  TpymoBoro
BOCTTUTAHMUS:

-TOTOBHOCTb K  TPYAY,
OCO3HaHNE [IEHHOCTH|

MacTepcTBa, TPYAOTII00uE;
-TOTOBHOCTh K aKTHUBHOM
eI TSIIBHOCTH
TEXHOJOTUYECKON
COLUAITBHOM
HATIPABIEHHOCTH,
CITOCOOHOCTh
MHUITUIPOBATH,
[TAHUPOBATh
CaMOCTOSITENTEHO
[BBITIOJTHATH

)51

=

TaKyIo

YMETh OTIEpPUPOBATH
[POLIEHTHI, Ipoow,
KAJIOTpaMM, TOYKa, TMpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, napauIeIbHOCTh u
MEePIIEeHANKYIISIPHOCTD IPSMBIX H THIOCKOCTEH
yYMEHHE HCIIOJIb30BaTh MPU PEHICHUH 3ajay
M3ydeHHbIE (DAaKThI K TEOPEMBI ITITAHUMETPUH;
YMEHUE OLEHHMBAaTh pa3Mepbl O00BEKTOB
OKPYKaIOIIET0 MUPA;

YMETh ONEPUPOBATH MOHSTHIMU:
MHOTOTPpAaHHHUK, CEYEHHWE MHOTOTPaHHHKA,
KyO, Mapajenenunesn, Mpu3Ma, Mupamuia,
(burypa 1 TOBEpXHOCTh BpAIICHUS, IUIAH/P,
KoHyC, Imap, cdepa, cedeHus QGUIypsl
BpAICHHS, TUIOCKOCTh, KACAIOIIAsCS Cepsl,

MTOHSITUSIMM:
macca, rpamm,

CATCIIBHOCTD,

[MIMH]IPA,
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-TOTOBHOCTD K|
CaMOpPA3BUTHIO,
CaMOCTOSITEJIbHOCTH;
OBJIaJICHHE
YHUBEpCATbHBIMU
KOMMYHUKATUBHBIMU
ITEICTBUSIMU:

0) COBMeECTHas
e TeTbHOCTD:

- IIOHUMATh "
MCII0JIb30BATh
[IPEUMYILECTBA
KOMaHHOM 51
MHIUBUAYAIbHON pabOThI;
- MPUHUMATDH LEJH]
COBMECTHOM
esTeTbHOCTH,
OpraHu30BbIBaTh 71
KOOPJIMHUPOBATh
nelcTBUA o ee
ITOCTH>KEHHIO: COCTaBIIATH
[J1aH JICHCTBHIA,
pacupenensiaTb  poiu  C
y4ETOM MHEHUU
YUaCTHUKOB  OOCYXJaTh
[PE3YyJIbTaThl COBMECTHOM
PaboTHI;

- KOOPJMHHUPOBATH
1 BBIMOJHATH pPaboTy B
YCIIOBHSIX peanbHOTO,
BUPTYaJIbHOTO "
KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYIIECTBIISIThH
[MO3UTUBHOE
CTpaTernueckoe
[MOBEJICHUE B PaA3IMYHBIX
CUTyalusiX,  MPOSBIATH
TBOPYECTBO "
BOOOpaxeHue, OBITH
MHULIUATUBHBIM.

KOHYCa, IJioniazb MOBCPXHOCTU IMUPAMUBI,

[pU3MBI, KOHyCa, IMIMHIPA, IUIOLIAIb
cdepbl, 00beM Ky0Oa, MPSIMOYTOJIEHOTO

napajuiesielimne1a, MHPaMUIbl, [PU3MBI,
[UIMHIpA,  KOHyca,  IIapa;  yMEHHE

1300pakaTh MHOTOTPAHHUKHU U TIOBEPXHOCTH
BpallleHUs, UX CEYEHUSI OT PYKHU, C IIOMOILBIO
UEePTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJICTB; YMEHHUE PACIIO3HABATH CUMMETPHUIO
B IIPOCTPAHCTBE; YMEHHUE PACHO3HABATH
[paBUIbHBIC MHOTOTPAHHUKH;

YMEThb OIEPUPOBATH MOHATHSIMMU: JIBHKEHHUE
B IMPOCTPAHCTBE, TMOAOOHBIE (GUTYpHl B
[IPOCTPAHCTBE; HCIOJIb30BATh OTHOLICHUE
riomaaeld  MOBEpXHOCTEH ©  00BEMOB
0100HBIX (PUTYp IIPU pPELICHUHU 3a7ay;
-yMeThb BBIUUCIISATH TFE€OMETPUUYECKUE
BEIMYMHbBI (UIMHA,YTOJI, IUIOIAAb, O0BEM,
[uI0Ia b IIOBEPXHOCTH), UCTIONB3YS
M3ydeHHBIE POPMYIIBI U METO/BI;

yMeTh pemarh 3aJa4d C  [IOMOIIbBIO
[IPOM3BOJHON M MHTErpajia B MPAKTUYECKUX|
3aJJaHUSAX Ha ONTUMU3AIINIO;

YMEThb peulaTb TEKCTOBbIE 3aJaud pa3HbIX
TUIOB (B TOM YHCIIE HAa HPOLEHTHI, TOJU U
yacTu, paboTy, CTOMMOCTb TOBApOB U YCIYT,
HaJIOTH, 3a7ayd M3 00JacTH CceMelHbIe
(buHaAHCHI); COCTAaBJIATh BBIPAKECHMS,
YpAaBHEHMsI, HEPAaBEHCTBA M UX CUCTEMBI 110
YCIIOBUIO 3ajlaud, UCCJIEN0BaTh MOJTYYEHHOE
pellIeHHe M OLEHMBATh IPaBIONOA0OHOCTD
[pPE3yJIbTaTOB;

- YMETh OIEPUPOBAThH MOHATUIMHU
OTHOCHUTEJIbHAs YacTOTa COOBITHUS, CBOWCTBO
€€ YCTOWYMBOCTH, CTATUCTUYECKOE
OIpeziesieHne BEPOSTHOCTH, OLIEHKA
BEPOSTHOCTH COOBITHSI.

Kopp! pe3ynbpraroB

TpeboBaHHS K IMYHOCTHBIM pe3yJIbTaTaM

JIP 01

POCCHICKYIO IPa)KIaHCKYIO

UACHTUYIHOCTD, NIATPUOTU3M, YBAXKCHHUC K

CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iepes; PonuHoil, ropaoctu 3a
CBO Kpali, cBOr0 PosiHY, IPOIIJIOE U HACTOSIIEE MHOIOHALIMOHAIIBHOIO
HapoJsa Poccuu, yBaskeHHe rocy1apcTBEHHBIX CUMBOJIOB (Tep0, (hiar, ruMH)

JIP 06

JOCTHIKEHMSI, CIIOCOOHOCTH

TOJIEPAHTHOE CO3HAHUE U NIOBEAEHUE B NMOJUKYJIBTYPHOM MUPE, TOTOBHOCTH
¥ CITIOCOOHOCTH BECTH TUAJIOT C IPYTUMH JTIFOABMH, IOCTUTATh B HEM
B3aMMOTIOHUMAHHUS, HAXOIUTh OOIITHE IeJIN U COTPYIHUYATE JIIST UX

MMPOTUBOCTOATH UACOJIOTHUU SKCTPEMU3MA,

HaI[MOHAIM3Ma, KCeHOPOOUH, JUCKPUMHUHAIMH 110 COLMAIbHbBIM,
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PENUTHO3HBIM, PACOBBIM, HAIIMOHAJIEHBIM MIPU3HAKAM H APYTUM
HETaTUBHBIM COIMATHHBIM SBJICHUSM

JIP 07

HABBIKU COTPYIHAYECTBA CO CBEPCTHUKAMU, IETHbMH MJIQIIIETO BO3PaCTa,
B3POCJIBIMH B 00pa30BaTebHOM, OOIIECTBEHHO MTOJIC3HOM, yIeOHO-
WCCJICIOBATEIIBCKOM, IPOCKTHOMN M IPYTHUX BUIAX JICATSILHOCTH

JIP 09

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE
caMo00pa30BaHMIO, HA TIPOTSDKEHUH BCEH KU3HU; CO3HATEIIBHOE
OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO yCTIEITHON
npodecCHOHANFHON 1 0OIIECTBEHHON AEATEILHOCTH

JIP 13

OCO3HAHHBII BEIOOP OyAyIIeH MPoheccu U BO3MOKHOCTEH peain3aiuu
COOCTBEHHBIX KHM3HEHHBIX TIAHOB; OTHOIICHUE K MPOQeCcCHOHATLHON
JIESITEIIbHOCTH KaK BOBMOKHOCTH y4YacTHs B PEIICHUN JTINYHBIX,
0OIIECTBEHHBIX, TOCYAAPCTBCHHBIX, OOIICHAIMOHAIBHBIX ITPOOJIEM
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2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBbHOM JUCIUTILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThl

Bup yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMBbI M CHHUIIIIMHBI 278

B T.Y.

OcHOBHOE coJep:KaHue 254

BT. 4..

TEOPETHYECKOE 00yUEeHUE 116

MPAKTUYECKUE 3aHATUS 138

IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE COJEPKAHME (conepKanue 26

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOPETHUECKOE 00yUCHUE 13

MPaKTUYECKUE 3aHATHUS 13

caMoCTOsITeNIbHas paboTa 12

NuauBuaya bHbIi IPOEKT 4

Kouncyabranus 2

IIpomexyTouHast aTTecTANHUA (IK3aMeH) 6
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KanennapHo -TemaTH4ecKHUii MJIaH U coJep:KaHue TUCHUILTUHBI « MaTeMaTHKa»

Bung | ®opmupy
Conep:xanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAIbHO-
HaumeHnoBaHue pa3aeiioB . O0bem | 3aHATH emMble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE  MPAKTHYECKHE 3aHATHS, IPUKJIAJTHOI
U TeM 4acos | KOMIIETEH
MOAYJIb (IIPH HAJTUYMH)
1107071
1 2 3 4 5)
OcHoBHOE co/lep:KaHue
Pasznea 1. [loBTOpEeHHE Kypca MATEMATHKH OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxkanue yueOHOro MaTepuasa
ens u 3a1aud | bazoBele 3HaHMA W yMEHHUS 110 MaTeMaTHKe B TPOPECCHOHATHHOH U B
MaTEMaTUKH IIPU OCBOCHHUH | TTIOBCEHEBHOM JCSATEIHHOCTH.
CHEIUAIbHOCTH 2
Tema 1.2 Copep:xanue yueOHOro MaTepuana OK-01,
Yucna w  BelyMcieHus. | JlelicTBUs Hall MOJOKUTEIBHBIMU U OTPULIATEIHHBIMU YUCIIaMU, OOBIKHOBEHHBIMU OK-02,
Bripaxenus U | ¥ IeCATUYHBIMU APOOSIMHU. OK-03,
npeoOpa3oBaHus JleWicTBUS cO cTeneHsIMH, (POPMYITBI COKPAILICHHOTO YMHOXKCHUSI. 2 OK-04,
Tewma 1.3. IMpodeccnoHabHO-OPUEHTUPOBAHHOE coJepkaHue (conepkaHue OK-05,
['eomeTpust Ha IOCKOCTH | MPUKJIATHOTO MOTYJIsA) OK-06,
Bunsl nnockux ¢Guryp u ux miomamib. OK-07,
IIpakTHKO-OpHMEHTHPOBAHHBIE 337ja4l B KypCe T€OMETPUH Ha IUIOCKOCTH 2 JIP 01,
[IpakTrueckoe 3aHsATHE JIP 06
Tema 1.4 Coneprxkanne yueOHOT0 MaTepuasia IK' 1.3
ITponientHele BeruncaeHus | [IpocTbie MpoLEHTHI, pa3Hble CIOCOObI UX BhIYMCACHUS. CI0KHbBIE TPOLEHTHI MK 2.1
[IpakTnueckoe 3anaTne 2
Tema 1.5 Coneprxanne yueOHOTO MaTepuasa
VYpaBHeHus u HepaBeHCTBa | JIMHEWHBIC, KBaIpaTHEIE, APOOHO-INHEITHBIE YpaBHEHHS U HEpAaBEHCTBA
[IpakTrueckoe 3aHsTHE 2

Tema 1.6

Copepxanne yaeOHOTO MaTepuana

22




CucreMbl ypaBHEHHH H

CriocoOblI perieHust CUCTeM JTMHEWHBIX ypaBHeHUH. [lonsaTus: matpuna 2x2 u 3x3,

HEPABEHCTB onpeaenutenb Marpuipl. Meton IMaycca. Cuctembl HEIMHEMHBIX YpaBHEHH.
CucreMbl HEpaBEHCTB
Tema 1.7 Coneprxkanne yueOHOT0 MaTepuaia

BxosiHOM KOHTPOJIb

Boruncnenuss u npeoOpa3zoBaHusl. YpaBHEHUsS U HepaBeHCTBA. ['eomeTpus Ha
IJI0CKOCTH

KonrponsHas pabora

Pa3nen 2 IlpsiMble U NJI0CKOCTH B MpocTpaHcTBe 20

Tema 2.1.

OCHOBHBIE MTOHATHSA
CTEPEOMETPHU.
Pacnonoxxenue mnpsMbIX U
MJIOCKOCTEH

Coneprxkanue y4eOHOro MaTepHuaia

[Ipenmer crepeomeTpun. OCHOBHBIE MOHATUS (TOYKa, MpsiMasi, IUIOCKOCTD,
mpocTpancTtBo). OcHOBHBIE akcuombl — crepeomerpuu. [lepecekaromuecs,
napajieJbHble M CKpeluuBaromuecs npsmble. llpuzHak u  CBOMCTBO
CKpeUIMBaOIuXcs NPIMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIC (PUTYPHI.

Tema 2.2.
[TapamienpHOCTD TPSIMBIX,
NpsAMOM U TUJIOCKOCTH,

Coneprxanne yueOHOro Marepuasia

[Tapannensubie mpsimas W miockocTb. Omnpenenenue. [lpusnak. CpoiicTBa (C
nokaszatenbetBoM). [lapannensueie miaockoctu. Onpenenenue. [Ipusnak. CBoiicTBa

IJIOCKOCTEH (c nmokasarenbcTBOM). TeTpasap u ero siemeHThl. llapannenenumnen u ero
snemeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX IPAHEN U TUaroHaJIe napajjienenunesaa.
[Toctpoenune ceuenuit. Pemenue 3amay.

Tewma 2.3. Coneprxkanne yueOHOT0 MaTepuana

[IepneHMKyYIAPHOCTH [lepnenpukymnsapusle npsmsele. [lapamienbHble npsMble, NEPIEHIUKYISPHBIE K

HPSMBIX, IPSMOHN U
IIJIOCKOCTH, INIOCKOCTEN

IOCKOCTH.  [IpW3HaKk  NEpHeHAUKYJIAPHOCTH  OPSIMOM M IIOCKOCTH.
JoxkazarenscTBo. llepnenavukyiap u HakinoHHas. [leprieHIUKyIApHBIE IIJIOCKOCTH.
IIpu3Hak nepneHauKyJIApHOCTH IUIOCKOCTEN. [loka3aTenbeTBo.

PaccrosiHus B mpocTpaHCcTBE

Tema 2.4.
Teopema 0 Tpex
MePIEHANKYIIApax

Conepxkanue yaeOHOro MaTepuaia

Teopema o0 Tpex mneprneHauKyisipax. JlokazarenabCTBO. YTou MeXIy NpsSMOA U
IJIOCKOCTBIO. YTOJ MEXAY IIIOCKOCTSIMHU

OK-01,
OK-03,
OK-04,
OK-07
JIP 07
K 1.3
IK 2.1

23




Tewma 2.5.

[TapannensHble,
NepHEHINKYIISIPHBIE,
CKPELIUBAIOIIHNECS MPSIMbIC

IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/iep:kaHue (conep:xkaHue
NPHUKJIATHOTO MOIYJIsI)

AxcuoMbl  crepeoMerpuu. llepneHAMKyIsSpHOCTP HOpsIMOM U IJIOCKOCTH,
[apajuieJIbHOCTh IBYX IPSAMBIX, NEPICHAUKYJIAPHBIX IIJIOCKOCTH,
NEPIECHIUKYJIAPHOCTD MIJIOCKOCTEN

HpaKTI/IHCCKOC 3aHATUC

Tema 2.6.
Pewenne 3anau. IIpsmelie u
IUIOCKOCTH B IIPOCTPAHCTBE

Coneprkanue y4eOHOro MaTepHuaia

PacnionoxeHue npsMeIX M IUIOCKOCTEH B MPOCTPAHCTBE. [lepneHauKyIsapHOCTD U
NapajuIeIbHOCTD NMPSAMBIX U IIockocTel. CKpelnBarommecs npsmble

KonTponbnas pabota

Pa3znen 3. KoopanHaTbl M BEKTOPBI

OK-02,
Tema 3.1 | Conepkanue yueOHOTro MaTepuasa OK-03
JlexkapToBBl KOOpAUHATHL B | J[ekapTOBBI KOOPAMHATHI B MpocTpaHcTBe. [IpocTeimue 3agaun B KOOpAWHATAX. OK-0 4’
npocrpancTBe. Paccrosuue | Paccrosiaue Mex Iy IByMS TOYKAMU, KOOPIUHATHI CEPEIUHBI OTPE3Ka OK 07’
MEX ByMsl TOYKaMHU.
" A AV P 13
OOpJIMHATBI  CEPEIUHBI
P P IIpakTryeckoe 3aHaTue K 1.3
oTpe3Ka
P MK 2.1
Tema 3.2 Coneprxkanne yueOHOT0 MaTepuasia

BexTopsl B mpocTpaHCcTBE.
Yron Mexay BEKTOpaMH.
CkassipHOE TPOM3BENCHUE
BEKTOPOB

Bektopsl B mnpoctpaHcTBe. Cl0K€HHME M BBIYMTAHUE BEKTOPOB. YMHOXKCHHE
BeKTOpa Ha yncio. KoMiutanapHslie BEKTOpbI. CKaIsipHOE IPOU3BEEHUE BEKTOPOB.
Pa3noxeHne BekTopa o TpeM HEKOMILJIaHapHBIM BeKTopaMm. KoopauHatsl BeKTopa,
CKaJISIPHOE NMPOU3BEICHNE BEKTOPOB B KOOPAWHATAX, YTOJ MEXKIY BEKTOPAMH, yroJl
MEXy MPSMOI U IIIOCKOCTBIO, YTOJI MEXKAY TUNIOCKOCTSIMU. Y PaBHEHHE MIIOCKOCTH.
I'eomeTprueckuil cMbIC OnpenenuTens 2x2

Tema 3.3

IIpakTuko-
OpPUEHTUPOBAHHBIE 3aJa4l
Ha KOOPJAMHATHOU
IIJIOCKOCTH

IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xkanue
NPUKJIATHOTO MOIYJIs1)

KOOpI[I/IHaTHaSI IJIOCKOCTh. BeIuncienue paCCTOHHI/Iﬁ U IJIOIIAJIell Ha INIOCKOCTH.
KonuuecTBeHHEIC pacyCThL

[IpakTHueckoe 3aHsATHE
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Tema 3.4
Pewenne 3a/1a4.
Koopaunatsl 1 BEKTOpBI

Copepxanne yueOHOT0 MaTepuana

JlexapToBbl KOOPAMHATHI B IpOCTpaHcTBE. BekTopsl B npoctpaHcTBe. CloKeHUE U
BBIUMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yucio. KommiaHapHble BEKTOPBI.
CkanspHoe npou3BeACHUE BEKTOpoB. Pa3nokeHue BekTopa MO  TpeM
HEKOMILTaHapHbIM BekTopaM. Ilpocreiimue 3anaun B koopauHatax. KoopauHatel
BEKTOpA, PACCTOSIHUE MEXTy TOUKaMH, KOOPJMHATHI CEpEeIMHbI OTPE3Ka, CKaJIIPHOE
IIPOU3BEJICHNE BEKTOPOB B KOOPAMHATAX, YrOJl MEXKIY BEKTOpaMHM, Yrojl MExay
IPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMU

KonrponsHas pabora

Pasnen 4. OcHoBbI TpUroHOMeTpHH. TpUroHomMerpuyeckne PyHKIUH

Tema 4.1
Tpuronomerpuyeckue
(GYHKIMH  TIPOU3BOJIHHOTO
yria, yucna. Panuannas u
rpajgycHas Mepa yria

Copep:xanue yueOHOro MaTepuana

Panuannas mepa yrna. [IoBopoT Touku BOKpyr Hauaja koopauHat. OmnpeneneHue
CHHYCa, KOCHHYCAa, TAHT€HCA U KOTaHIreHca. 3HaKu CUHYyca, KOCUHYCa, TAHI'€HCA U
KOTaHT'€HCa IO YE€TBEPTAM. 3aBUCUMOCTb MEXK]ly CHHYCOM, KOCUHYCOM, TAHT€HCOM
1 KOTaHI'€HCOM OJHOI'0 U TOT'O K€ yria

HpaKTI/IquKOC 3aHATUC

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOX/IECTBA.

DopMyIIsl IPUBEACHUS

Copep:xanue yueOHOro MaTepuana

Tpuronomerpuueckue Toxkaecrsa. CUHyC, KOCUHYC, TAHT€HC U KOTAaHT€HC YTJIOB O
U - o.. DOpMyIIbl IPUBEICHUS

[IpakTrueckoe 3aHsATHE

Tema 4.3

CuHyC, KOCHHYC, TaHT€HC
CyMMBl M Pa3HOCTH [JBYX
YTJIOB

Cunyc u KOCHHYC
JABOMHOTO yria. ®opmyisl
IIOJIOBUHHOTO yIila

Coneprxkanne yueOHOT0 MaTepuasia

Cymma u pasHocTs cuHycoB. Cymma M pa3HOCTb KOCHMHYCOB. CHHYC U KOCHHYC
nBoiHoro yrna. @opmynsl nojoBuHHOro yrna. IIpeoOpa3oBaHusi CymMMBbI
TPUTOHOMETPUUECKUX (PYHKIMI B NpOM3BENEHHE M TPOU3BEICHHUS B CyMMY.
BblpakeHue TpUTOHOMETPUYECKMX (YHKIMHA Yepe3 TaHTeHC MOJOBUHHOTO
aprymenTa. [IpeoOpa3zoBanusi IpoCTENIINX TPUTOHOMETPHUUECKUX BhIPAKEHU

Tema 4.4

Coneprxanne yueOHOTO MaTepuana

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
JIP 09
JIP 13
K 1.3
K 2.1
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OyHknuu, ux cBoiicTBa. | OONIacTh ompeaeneHuss ¥ MHOXKECTBO 3HaYeHHUH (QyHKIMI. YETHOCTh, HEYETHOCTD,
Crioco6b1 3aJjaHus | epUOANYHOCTh (GyHKIMNA. CriocoObl 3aqaHus HyHKIUNA

byHKIII

Tema 4.5 Coneprxkanne y4eOHOr0o MaTepurasia

Tpuronomerpuyeckue OO6nacTh onpeneneHuss 1 MHOKECTBO 3HAUEHUN TPUTOHOMETPUUECKHUX (PYHKIIMA.
(GyHKIMM, UX CBOMCTBA U | UETHOCTh, HEYETHOCTh, MEPUOJUYHOCTH TPUTOHOMETPHUYCCKHX  (DYHKIIHU.
rpadguku CaoiicTBa 1 rpaduku GyHKIUH Y = COS X, Y = sin X, y = tg X, y = ctg X.

Tema 4.6 Coneprxkanne y4eOHOT0 MaTepuasia

[IpeobpaszoBanue Cxartue u pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKHUX (DYHKIINH.

rpaduKoB [IpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA
TPUTOHOMETPUUECKHUX [IpakTudeckoe 3aHaTHE

byHKIII

Tema 4.7 IIpodeccrnonabHO-OPUEHTHPOBAHHOE coaep:kaHue (copep:xanue
Onucanue NPUKJIATHOTO0 MOIYJIs1)

MIPOU3BOJICTBEHHBIX Hcnonb30BaHne CBONCTB TPUTOHOMETPUYECKUX (PYHKIHN B MPOQPECCHOHATBHBIX

IPOLIECCOB  C
rpaduKoB PyHKIHI

IIOMOIIBIO

3agadax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Coneprxanne yueOHOT0 MaTepuania

OO6patHsble OO6parHble TpuroHoMmerpuyeckue GpyHKuuu. MIx cBoicTBa U rpapuKu
TPUTOHOMETPHUECKHUE

byHKIIUN

Tema 4.9 Coneprxkanne yueOHOT0 MaTepuana

Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHUe tg X = a, ctg X = a. Pemenue

YpaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUI OCHOBHBIX THIIOB: IIpoCTeNIne

TPUTOHOMCTPHYCCKUC YpPAaBHCHUA, CBOJAINIMCCA K KBaJApaTHBIM, pPCIIACMbIC
Pa3JI0KCHUCM Ha MHOXHUTCIIN, OTHOPOAHBIC.

HpOCTCI‘/’II_HI/IC TPUTOHOMCTPHUYCCKUC HCPABCHCTBA

Tema 4.10

Copep:xanue yueOHOTO MaTepuana

CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
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CucreMsl

TPUTOHOMETPUUECKHUX

ypaBHEHU U

Tema 4.11 Coneprxkanne yueOHOT0 MaTeprasa

Pemenne 3amau. ocHossl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPAaBHEHUH M HEPaBEHCTB B TOM YHCJIE C UCHOJIb30BAHHUEM
Tpuronomerpuueckue CBOWCTB (DyHKLHUH.

byHKIIHH KonrponsHas pabora

Pa3znen 5. KommiekcHble Yncja

Tema 5.1
KomruiekcHble ynciaa

Copep:xanue yueOHOro MaTepuana

[lonsitne KomruiekcHOro uuciia. ConpsKEeHHbIE KOMILUIEKCHBIE YUCIA, MOAYJb U
apryMeHT KOMIUIEKCHOro uyucina. @opMa 3amucu KOMIUIEKCHOTO 4YHCIIa
(reomeTpudeckas, TPUTOHOMETpPHYECKas, aireOpandeckas). ApumeTHueckue
JENCTBUSI C KOMIUIEKCHBIMH YHUCIIaMU

[IpakTnueckoe 3aHsATHE

Tema 5.2
[IpumeHeHne
KOMIUIEKCHBIX YHCE

Coneprxkanne yueOHOro MaTepuasia

Brimonaenue PACUCTOB C MOMOIIBIO KOMITJICKCHBIX YN CECJI. HpI/IMepI)I HCITIOJIb30BaHUA
KOMIIJICKCHBIX YUCECII

HpaKTqucxoe 3aHATUC

Paznea 6. [Ipon3Boanas GpyHKIUH, ee IPHMEHEHHE

Tema 6.1
[lonaTne  POW3BOAHOM.
QopMynsl W IpaBuia

Coneprxanne yueOHOT0 MaTepuania

OrmpezienieHne YUCIOBOW TMOCIEIOBATEILHOCTH U CIOCOOBI ee 3amaHusi. CBolicTBa
YHCIIOBBIX TOCienoBarenbHocTell. Ompenenenue mpesena MoCiIe0BaTeIbHOCTH.

g depeHIIMPOBaHMS Beruucnenne  mpepenoB  mocienoBaTenbHocTeil.  Ilpemen  ¢yHkumm  Ha
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue
¢byHkuuu. 3anadd, TNPUBOIAIIME K TOHATHIO MNpou3BoaHOW. OrmpeneneHue
MIPOU3BOIHON. AJITOPUTM OTBICKAHUS IIPOU3BOIHOMN
[IpakTHueckoe 3aHsATHE

Tema 6.2 Coneprxanne yueOHOTO MaTepuana

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
JIP 01
JIP 07
K 1.3
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[IpounsBoaHbIe CyMMBI,
Pa3HOCTH  IIPOU3BENEHUS,

®opmynsl quddepennmrposanus. [Ipasuna nuddepeHupoBaHus

YaCTHOTO

Tema 6.3 Coneprxkanne yueOHOT0 MaTepuaia

[IpousBognbie Omnpenenenue cnoxHoit GyHkiuu. [Ipon3BoaHass TPUTOHOMETPUYECCKUX (HYHKIIHM.
TPUTOHOMETPHUUECKUX [IpousBoaHas ClI0XHON (YHKIINH

byakumii.  IIponsBomHas
CJIOKHOM (DyHKITHH

Tema 6.4

ITonsarue 0
HEIMPEPHIBHOCTU (PYHKITUH.
Meto UHTEPBAIOB

Conepxkanue y4eOHOro MaTepHuaia

[Tonsatue HenpepsiBHOU QyHKIMH. CBOIiCTBAa HETIPephIBHOH (HyHKIMH. CBSI3b MEKIY
HETPEPBIBHOCTRIO U JAU((HEepPeHIUPYEMOCThIO (YHKIMH B TOYKE. AJTOPUTM
peLIeHUsT HEPaBEHCTB METOOM UHTEPBAJIOB

Tema 6.5 Coneprxanue yueOHOro MaTepuasa

['eomerpuueckuii u | ['eoMeTpuyeckuii CMBICT TPOU3BOJHOW (YHKIIMU — YIIIOBOW KO3 dHUIMEHT

dusnaeckuit CMBICJI | KacaTeNbHOU K TpauKy (yHKIHMH B TOYKE. YpaBHEHHE KacaTelIbHOH K TpaduKy

IIPOU3BOJIHON (GyHKIUU. AJTOPUTM COCTAaBIICHHUS YpaBHEHHs KacaTeNbHOW K rpaduky QyHKImH
y=f(x)

Tema 6.6 Coneprxanue yueOHOro MaTepuasa

dusnueckui cMbICH | Du3ndecKkuil (MEXaHHUYECKUil) CMBICT MPOM3BOJHOM — MIHOBEHHas CKOPOCTh B

MIPOU3BOJHOMN B | MOMEHT BpeMeHH t: v =S’ (t)

npodeccHOHATBHBIX [IpakTryeckoe 3aHsTHE

3a/a4ax

Tema 6.7 Coneprxkanne yueOHOT0 MaTepuasa

MOHOTOHHOCTh (DYHKIUU.
Touku sxcTpemyma

Bospacranne u yObiBaHuWE (QYHKLMH, COOTBETCTBHE BO3pAaCTaHMUA U YOBIBaHUS
¢yHKIMK 3HaKy MOpou3BoAHOM. IloHATHME TNPOM3BOAHON BBICIIETO MOPSIKA,
COOTBETCTBHE 3HAKa BTOPOM MPOU3BOAHOM BBHIMYKJIOCTH (BOTHYTOCTH) (PYHKIMHU Ha
oTpe3ke. 3aayl Ha MAaKCUMyM U MHUHUMYM. [loHsATHE acHMMOTOTHI, CHOCOOBI HUX
orpeiesieHusl. AJNTOpUTM HccieoBaHus (YHKIMHU M MOCTPOEHHs ee rpaduka c
MTOMOLIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIHS

K 2.1
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Tema 6.8
UccnenoBanue GyHKIMN u
MOCTPOCHUE TpadUKOB

Copepxanne yueOHOT0 MaTepuana

HccnenoBanne pyHKIIMM HA MOHOTOHHOCTD U ITOCTPOCHHE I'PaUKOB.

HpaKTI/I‘-IeCKOC 3aHATHUC

Tema 6.9 HawubGombluee u

Conepxkanue y4eOHOro MaTepHuaia

HaVMEHbIIIee 3HaueHus | HaxoxneHne HanOONBIIEro W HaMMEHBIIETO 3HAa4YeHWH (YHKIUH, NOCTpOeHHE
byHKIMN rpagKOB MHOTOWJICHOB C HCIIOJIB30BAHUEM alIapaTa MaTeMaTH4ecKOro aHaIN3a
Tema 6.10 IIpodeccuonanbHO-OpMEeHTHPOBAHHOE CO/lep:KaHue (coaepKaHNe PUKJIATHOTO
Haxoxnenue MO/LYJIs1)

ONTUMAJIBHOIO pe3ynbTaTa
C IOMOIIBI NPOU3BOIHON
B IIPAKTUYCCKHUX 3aJjadax

Haunmensbiee u HanOosbiee 3HaYeHUE (HYHKIIUN

HpaKTI/IquKOC 3aHATUC

Tema 6.11

Pemenne 3aj1a4.
[TpousBoaHas GyHKIUH, €€
MIPUMEHEHHUE

Coneprxanne yueOHOro Marepuasia

®opmynel 1 npaBuia auddepenunpoBanus. VccnepoBanue GyHKIHNA C TOMOIIBIO
npou3BoaHoN. Hanbombiiee 1 HauMeHblIee 3Ha4eHUs! (PYHKLIUU

KonTponbnas pabota

Pasnen 7. MHOrorpaHHUKH M TeJIa BpallleHUs

Tema 7.1
Bepmmnbl, pebpa, rpaHu

Coneprxkanne yueOHOT0 MaTepuana

[Tonsitue mMHoOrorpanHuka. Ero simeMeHTHI: BepuiuHbI, pedpa, rpanu. [[uaroHans.

MHOT'OI'PAaHHHUKA Ceuenue. BoimyKiible M HEBBIITYKJIbIE MHOIOIPaHHUKH
IIpakTueckoe 3aHsATHE
Tema 7.2 Coneprxanue yueOHOro MaTepuaa
[Tpuszma, ee | [Touarue mpusmel. Ee ocHoBaHusi u O60koBbie TpaHu. Bricota mpusmel. Ilpsmas u

COCTaBISIONINE, CEYCHHE.
[IpsmMas w  mnpaBWIbHAS
IIPU3MBI

HakJIOHHas npusma. [IpaBunbHas npusma. Ee ceuenne

Tema 7.3

Copep:xanue yueOHOTO MaTepuana

[Tapannenenunen, cBoiicTBa NPsIMOYroJbHOIO Mapajuienenunena, kyo. CedeHue
KyOa, mapasuienenumneaa

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
JIP 06,
JIP 13,
K 1.3
K 2.1
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[Mapannenenunern, KyO.

Ceuenue KyOa,

napajuiejaenumneaa

Tema 7.4 Coneprxkanne yueOHOT0 MaTepuaia

[Tupamupa, ee | [Tupamuna u ee anementol. Ceuenne nupaMuibl. [IpaBunbHas nupamuaa. Y cedeHHast
COCTABJIAIOLIME, CEUEHHE. | MUpaMua

[IpaBunpHass  nuUpamuja.

VYceuenHas nupamuaa

Tema 7.5

Coneprxkanue y4eOHOro MaTepHaia

BboxoBas " nosnHas | [1nomaas 60KOBOM U MOJTHOM MOBEPXHOCTH MPU3MBI, TUPAMUJIBI

MIOBEPXHOCTh IIPU3MBI,

IUPAMHUIBI

Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpus B KyOe, | CUMMeETpUSI OTHOCHUTEIBHO TOYKH, MPSIMOM, MIockoctu. Cummerpusi B Kyoe,

napajuleIenumnene,
IIpU3Me, UpaMue

napajjiejacnuieac, npusMe, mmpamMmuac

Tema 7.7 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAepPKaHUe (CoAepKAHNE TPUKJIATHOTO
[Ipumeprsl cuMMeTpuil B | MOLYJIf)
npodeccun CumMeTpus B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Copepxanne yueOHOTO MaTepuana
[IpaBunbsHbIE [lonsiTHE TpaBUILHOTO MHOTOTpaHHKUKA. CBOWMCTBA MPAaBUIIBHBIX MHOTOI'PAaHHUKOB
MHOTOI'PAHHUKH, uXx | [IpakTuueckoe 3aHsITHE
CBOMCTBa
Tema 7.9 Coneprxanne yueOHOTO MaTeprana
Humunmp, ero | Llununap u ero snementsl. CedeHne nUIMHApa (MapajuieIbHOE OCHOBAHUIO U OCH).
cocraisirone. Ceuenue | Pa3BepTka HuIHH/IpA
MATUHAPA
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Tema 7.10

IIpodeccnonabHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKJIIATHOTO

Konyc, €ro | MOAyJIfA)
cocrapnsgromue. Ceuenne | Konyc u ero anemenTsl. CeueHne KoHyca (mapauielibHOe OCHOBAaHHIO M IIPOXOSIICe
KOHyca yepes BEepIINHY), KOHWYecKue ceueHus. PazsepTka KoHyca
Komb6unupoBanHoe 3ansrue
Tema 7.11 Coneprxkanue y4eOHOT0 MaTepuasia
VYceueHHbI KOHYC. | YceueHnHsli KoHyC. Ero oOpa3syromas u BeicoTa. CeueHne yceueHHOro KOHyca
Ceuenue YCEUEHHOTO
KOHyca
Tema 7.12 Copep:xanue yueOHOT0 MaTepuana

[Tap u cdepa, ux ceyeHus

ap u cdepa. Bzaumuoe pacmnonoxxenue chepsl u miockoctu. CedyeHue Imapa,
chepsl

Tema 7.13
TToustie 006 o0OBEME TeIa.

OrHourenue 00BEMOB

Coneprxanue yueOHOro Marepuasia

[Tonstre 06 oObeme Tema. OO0beM Kyba M TPSIMOYTOJBHOTO TMapaUIeIICITHITC A,

O6vem mpusmbl W mwiMHApa. OTHoOmIeHHE O00BEMOB  MOMOOHBIX — Tell.
NOJOOHBIX TEI I'eomeTprueckuii cMbICa ONpenenuTens 3-ro nopsaka
Tema 7.14 Copep:xanue yueOHOro MaTepuana
O6veMbl M TUIOIIAAM

HOBerHOCTeﬁ TCII

O6bemMbl mupamuabl U kKoHyca. O0bem mapa. [Tnomjaau nosepxHocrei Ten

Tema 7.15 Coneprxkanne yueOHOT0 MaTepuana

KoMmOunamun KomOunanmu reoMeTpuieckux el

MHOTOTPDAaHHUKOB ¥  Tel | [IpakTuyeckoe 3aHsITHE

BpalleHus

Tema 7.16 Coneprxanue yueOHOro MaTepuasa

['eomeTpuueckue Hcnonb3oBaHne KOMOHWHAIMKA MHOTOTPAHHHKOB M Tl BpAIIeHHs B TMPAKTHUKO-

KOM6I/IHaI_[I/II/I Ha IMPAaKTHUKE

OPHUCHTHPOBAHHBLIX 3ajjadax

[IpakTHueckoe 3aHsTHE

Tema 7.17

Conepxkanue yaeOHOro MaTepuaia

OO0beMbl U rmjiaonraa MMoBEPXHOCTHU MHOTOTPAHHUKOB U TCJI BpallICHUA

KonrtponbHas pabora
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Pewenne 3a7ad4.
MHoOrorpaHHuku U Teia
BpalICHUs

Pa3nen 8. IlepBooGpa3nasi pyHKIUM, ee MPUMEHEHHE OK-01,
Tema 8.1 Coneprxkanue y4eOHOT0 MaTepuasia OK-02,
[lepooOpa3Has GyHKUUH. | 3a7a4a O BOCCTAHOBJICHMM 3aKOHA JBHXKCHHUS 10 HM3BECTHOH ckopocTH. [TonsTHe OK-03,
[IpaBuia HAXO0XKICHHA | nHTerpupoBanus. O3HAKOMJICHHE C TOHSATHEM MHTErpaja W MepBOOOpasHON yis OK-04,
epPBOOOPA3HBIX ¢byakuu y=f(x). Permenne 3amad Ha CBS3b MEPBOOOPA3HON M €€ MPOU3BOIHOM, OK-05,
BBIUMCIICHHE TMEPBOOOpa3HOM i maHHOW QyHKiuu. Tabmuma Qopmyn amis OK-06,
HaXOXKJICHHUS NEPBOOOPa3HbIX. M3yueHune npasuiia BEIYUCICHNUS IEPBOOOPA3HOIA OK-07,
[IpakTuueckoe 3aHaTue JIP 13
IIK 1.3
IK 2.1
Tewma 8.2 Coneprkanue y4eOHOro Matepuana
[Inomane KpUBOIMHEWHOMW | 3amaun, MPUBOIAIIME K IOHSTHUIO ONPEACICHHOTO HMHTErpaja — O BBIYMCICHHU
Tpareuuy. @opMmyna | uom@aAM  KPUBOJIMHEHHOW —Tpameluu, O TMepeMeleHur Touku. [loHsaThe

Herorona — JleitOHMIa

OTpeNieNIéHHOro UHTerpaa. ['eomeTpuueckuii u GU3NYECKUN CMBICI ONPEECTICHHOTO
unterpana. ®opmyna Hetotona— JleitOnuma

Tema 8.3
Heonpenenennsiit u
ONPEACIICHHBINA UHTETPaJIbI

Cogepxanue yaeOHOTO MaTepuana

ITousrue HCOIMPCACIICHHOIO MHTCTpajia

Tema 8.4

Ilousitue 00
ONIPEICIEHHOM HHTETpaje
KakK TUIOIIA N
KPUBOJIMHEWHOW Tparenuu

Coneprkanue ydeOHOro MaTepuana

['eomeTpuyeckuii CMBICH ONPENCIICHHOTO HHTErpaia

HpaKTI/ILIeCKOC 3aHATUC

Tema 8.5

IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE COAeP KaHMe (CoAepKaHue TPUKJIATHOTO
MO/1YJIfA)
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OnpeneneHHbIl  UHTErpal

I'eomerprueckuii cmbic onpenencHHoro wuHrerpana. ®opmyna Herootona -

B XKU3HU JleitOHuna.
Pemienue 3a1au Ha npUMEHEHHUE WHTETpaja sl BEIYUCICHHUS (PU3NUYECKUX BETUYNH
Y IUIOIanen
[IpakTuueckoe 3aHsTHE

Tema 8.6 Copneprkanue ydeOHOro Matepuasa

Pewenne 3aga4. | [lepBooOpaznas pynkiun. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee mpumenenue

[lepBooOpa3nas QyHKIUH,
€€ IPUMEHEHNE

Konrponbnas padora

Pa3znen 9. Crenenu u kopHu. CreneHnasi pyHKuA

Tema 9.1
Crenennass QyHKuus, ee
CBOMCTBA

Copepxanue yueOHOTo MaTepuana

IToHsTHE KOpPHS N-OM CTENEHU U3 JCHUCTBUTEIBHOTO yuciaa. OyHKIUU Y = I{/E ux
cBoiicTBa u rpaduku. CBolcTBa KOPHS N-OW CTEHEHU

IIpakTHueckoe 3aHsaTHE

Tema 9.2

[IpeoOpazoBanue
BBIPQXEHUI ¢ KOPHSIMH n-
OH CTENEeHU

Coneprkanue y4eOHOro Matepuana

[TpeoOpazoBanre UPPAMOHATILHBIX BBIPAKECHUI

Tema 9.3
CaoiicTBa CTEIIEHU C

Cogepxanue yaueOHOTO MaTepuana

[ToHsATHE CTEIIEHH C JIFOOBIM paloOHaJIbHBIM ITOKA3aTCJIICM. CreneHHble (1)YHKHI/II/I, nux

palOHAIbHBIM U | cBOICcTBa U rpaduKu

JEHCTBUTEIIbHBIM

NOKa3aTeIsIMH

Tema 9.4 Coneprxanue yueOHOro MaTepuaa

Pemenune PaBHOCHIIBHOCTD MPPALIMOHAIBHBIX YPAaBHEHU U HEPAaBEHCTB. MeTO/Ibl UX PEIICHUS.
UppalMOHAIBHBIX Penienune uppanmoHanbHbIX YpaBHEHUH 1 HEPABEHCTB

YpaBHEHMI U HEPABEHCTB

Tema 9.5
Crenenn u KOPHH.
CrenenHas QyHKIHUS

Conepxxanue yqaeOHOro MaTepHasa

Omnpenenenue creneHHoW (yHkuuu. Vcnonp3oBaHue ee CBOWCTB MPHU PELICHUH
YpaBHEHMI U HEPABEHCTB

OK-01,
OK-02,
OK-03,
OK-04

OK-
05, OK-
07
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‘ KonTtponpsHas padora

Paznea 10. Iloka3zaTenbHas GyHKIUSA

Tema 10.1
IToxazaTenpHass (yHKIHS,
€€ CBONCTBa

Copepxanue yueOHOro Marepuasa

CremeHb ¢ TIPOM3BOJIBHBIM JICWCTBHTENBHBIM IOKaszareneM. OmnpeneneHue
NIOKa3aTeNbHON (YHKIMH, €e CBOWCTBA M rpaduK. 3HAKOMCTBO C IPUMEHEHHEM
NOKa3aTeNbHON (QYyHKIMHU. Pemenne nmokazaTenbHBIX ypaBHEHHH (DYHKIMOHAIBHO-
rpadu4ecKuM METOJIOM

Tema 10.2 Cogepxanue yaeOHOTO MaTepuaa OK-01,
Pemienne noxasarenpHbIX | PemeHne moka3aTeNbHBIX  yPaBHEHHWH METOJOM YpaBHHUBAaHUS —IOKa3aTeJei, OK-02,
YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJICHHS HOBOW NMEPEMEHHOH, (PYHKIIMOHAIBHO-TPAPHUECKUM METOIOM. OK-03,
Pemenne moka3arenbHBIX HEPABEHCTB OK-04,
[TpakTHueckoe 3aHsATHE OK-05,
Tema 10.3 Conepskanne yueOGHOro MaTepuana OK-07,
CucremMbl TMOKa3aTelbHBIX | PeleHne cucTeM Moxas3areabHbIX YpaBHEHHI JIP 13
ypaBHEHUH
Tema 10.4 Cogepxanue yueOHOTo MaTepuana
Pemenne 3aja4. | PemieHne MoKa3aTelIbHBIX YPaBHCHUH METOJOM YypaBHHBAHHUS IIOKa3aTeleH W
ITokazarenpHas QyHKIUS | METOJOM BBEICHUS HOBOM MMEpeMEHHOM. PellieHne moka3aTenbHbIX HEPABEHCTB
KonTposabnas pabora
Paspnen 11. Jlorapu¢gmsbl. JJorapupmudeckas pyHkuus OK-01,
Tema 11.1 Copneprxanue yueOHOro MaTepuaia OK-02,
Jlorapudm yucia. | Jlorapudm uncna. JlecATUUHBIN U HATYpaJIbHBIN JTOTapu (MBI, YUCIIO € OK-03,
JecaTuanbiit u OK-04,
HaTypalbHbIM JIorapudMsl, OK-05,
YHCIIO € OK-07
Tema 11.2 Copepxanue yueOHOro Marepuana JIP 01,
Ceoiictea  sorapudmos. | CBoiicTBa norapupmMoB. Oneparus JorapHMIPOBAHHS. JIP 06,
Onepanus IK' 1.3
JorapupMUpPOBaHUS IIK 2.1
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Tema 11.3
Jlorapudmmueckas
¢byHKLMS, ee CBOHCTBA

Cogepxanne yaeOHOTO MaTepuana

Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA

Tema 11.4

Pemrenne
Jorapu(pMUICCKUX
YpaBHEHUH U HEPABEHCTB

Copnepxanue yueOHOro MaTepuana

[Tonstne norapupmudeckoro ypaBHeHus. Omneparysi IMOTCHIUPOBaHHUA. 1pu
OCHOBHBIX METOJ[a PEIICHHs JIOTapUPMHUECKUX YpaBHEHHI: (YHKIIMOHAIBHO-
rpaduvecKuii, METOJi TOTEHIMPOBAHUS, METOJ BBEICHHUS HOBOW IIEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA

Tema 11.5 Coneprkanue y4eOHOro Matepuana
Cucrembl ANTOPUTM pEIICHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOTapupMHUYECKHX
JOTapuUPMHUUECKUX yYpaBHEHU U HEPABEHCTB
yYpaBHEHUU
[TpakTHdeckoe 3aHATHE
Tema 11.6 IIpodeccnonanbHO-0OpMEeHTHPOBAHHOE COJAEPKaHue (CoAepKaHue NPUKJIATHOTO

Jlorapugmsl B mpupoae H

MOJYJISA)

TEXHHUKE [Ipumenenune norapu¢pma. Jlorapudmuueckas coupainb B npupone. Ee
MaTeMaTH4YeCKHe CBOMCTBA
[TpakTrueckoe 3aHsATHE

Tema 11.7 Copneprxanue yueOHOro MaTepuaia

Pewenne 3amad. | Jlorapupmuueckas pyHkuua. Pemenne npocredmx gorapuMuyecKkux ypaBHEHUN

Jlorapudmsr.

Jlorapudmuueckas KonTpoabnas pabora

byHKIIUS

Pa3znen 12. MuoxkecTBa. J1eMeHThI Teopuu rpagos

Tema 12.1 Coneprxanue yueOHOro MaTepuaa

MHoxecTBa [Tonstne muoxectBa. [TonMHOkecTBO. Onepanuu ¢ MHOXKECTBAMHU
KomMmOuHupoBaHHOE 3aHsTHE

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue NPUKJIATHOTO

Orneparuy ¢ MHOXXECTBAMHU

MO/1YJIf1)

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
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Ornepanuu ¢ MHOXKeCTBaMu. PerieHne npukiaHbIX 3a1a4

OK-07

JIP 09,
[IpaKTHYECKOE 3aHSATHE JIP 13,
Tema 12.3 Cogepxanue yaeOHOTO MaTepuaa K 1.3
I'pacer [Tonsitue rpada. Cea3ubIii rpad, AepeBo, UK rpad HA MIOCKOCTH K 2.1
[TpakTrueckas pabota
Tema 12.4 Coneprkanue ydeOHOro Mareprasa
Pewienue 3a1a4. | Onepanuu ¢ MHOXKecTBaMu. OnMcaHue peajbHbIX CUTYaIMi C TOMOIIBI0 MHOYKECTB.
MmuoxectBa, I'padpl u ux | [Ipumenenue rpadoB K pEIICHUIO 3a1a4
pUMEHEHHE KonrtponsHas padora
Pa3pnen 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH
Tema 13.1 Cogepxanue yueOHOro MaTepuana
OcHOBHBIE nonsaTus | [lepecraHoBKH, pa3MEIICHUS, COUCTAHUS.
KOMOMHATOPUKHU
Tema 13.2 Coneprkanue y4eOHOro Matepuana
CoOpiTHE, BEPOATHOCTb | COBMECTHBIC H HECOBMECTHBIE COOBITHS. T€OpeMbI O BEPOSITHOCTH CYMMBI COOBITHIA.
coObiTus.  CnoxkeHue U | YCIOBHAasS BEPOATHOCTh. 3aBUCHMbIE M HE3aBUCHMbIC cCOOBITHS. TeopeMbl O
YMHOXXEHHE BEPOATHOCTEN | BEPOSTHOCTU MIPOU3BEICHUSI COOBITUH.
OK-01,
OK-02,
Tema 13.3 IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAePKaHMe (CoepKaHNe TPUKJIATHOTO OK-03
BepositHOCTB B | MOYJISA) OK-0 4’
PO EeCCHOHATBHBIX OTHOCUTENBHAsT YacTOoTa COOBITHS, CBOMCTBO €€ ycToMunBoCTU. CTaTUCTUUYECKOE OK-05’
3a/1a4ax omnpezeneHue BepossTHocTU. O1ieHKa BEpOSITHOCTU COOBITUS ’
[IpakTuueckoe 3aHsTHE
Tema 13.4 Coneprkanne y4eOHOr0o MaTeprana

JuckperHas  ciydaiiHas

Bunbl ciydaiiHeix BenuuuH. OmnpeneneHue NUCKPETHOW ClIydyalHOM BEIWMYMHBL

BEJINYMHA, 3aKOH e¢ | 3aKOH pacHpeiesieHus] JUCKPETHOM CIlydalHOW BeIWYMHBL. Ee 4YuciIoBbIE
pacnpeneneHus XapaKTepUCTUKU
Tema 13.5 Copneprxanue yueOHOro MaTepuaa
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3agaun MaTreMaTHYEeCKOU
CTaTUCTUKHU

Bapuanuonnsiii  psan. Ilomuron uactor u  rucrorpamMma. CraTHCTHUYECKHE
XapaKTEPUCTHKH psia HAOII01aeMbIX JTaHHBIX

Tema 13.6
Cocrasiieaue T1abiuL U

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COepP KkaHMe (CoepKaHue MPUKJIATHOTO
MOYJIs1)

AuarpaMm Ha IIPaKTUKE

[TepBuunas 06paboTKa CTATUCTUYECKUX JaHHBIX. [ paduyeckoe X MpeacTaBleHUE.
HaxoxneHue cpeqHuX XapakTepUCTHK, HAOTIOAaeMbIX JaHHBIX

HpaKTI/I‘IeCKOG 3aHATUC

Tewma 13.7

Pewienue 3aay. DeMeHThI
KOMOMHaTOPHKH,
CTaTUCTUKM U TEOPHUH
BEPOSATHOCTEN

Copep:xanue yueOHOro MaTepuana

OnemeHTbl KoMOuHaTtopuku. CoOblTHE, BEpOSATHOCTH CcoOObITH. ClloKeHHEe U
YMHOKEHHUE BEPOATHOCTEN

KonTponbhas padora

Pasznen 14. YpaBHenusi u H

epaBeHCTBA

Tewma 14.1
PaBHOCHIIBHOCTD
YpaBHEHUH W HEPABEHCTB.
OO61re MeTobl pereHus

Copep:xanue yueOHOro MaTepuana

PaBHOCUIIBHOCTE ypaBHEHMII U HepaBeHCTB. OmpepneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCHUJIBHBIX [1€PEXO0/1aX B YpaBHEHUIX U HepaBeHCTBax. O011Me MEeTO 1bl peIIeHUS
YpaBHEHU: MEpexoj] OT paBeHCTBAa (PYHKIHMM K paBEHCTBY apryMEHTOB JUIs
MOHOTOHHBIX (DYHKLNH, METO/ Pa3I0kKEHHUSI HA MHOKUTEIH, METO]I BBEJCHHS HOBOI
MEpEMEHHOH, PYHKIIMOHAIbHO-TpapuIeCcKril METOA

Tema 14.2 Copepxanne yueOHOTO MaTepuana

['paduyeckuit MeToA | O6Imue MeTo/Ibl pelIeHUs] HEPABEHCTB: MEPEeX0]] OT CPABHEHUS 3HAYCHUN QPYHKIUIH K

peleHus YPaBHEHMH, | CpPaBHEHHIO 3HAUYEHUH apTyMEHTOB JUISi MOHOTOHHBIX ()YHKIIMH, METOJT MHTEPBAJIOB,

HEPaBEHCTB ¢dbyHKIMOHaNBHO-Tpaduueckuit MeTol. ['padmyeckuiit MeTo]] peleHusl ypaBHEHUN 1
HEPaBEHCTB

Tema 14.3 Coneprxanne y4eOHOT0 MaTepurana

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
JIP 06
IIK 1.3
IK 2.1
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YpaBHEHMs U HEPABEHCTBA

Onpenenenne Moxayns. Packpeitue Moxayns mno onpeneneHuro. IIpocreiimme

C MOJyJIEM YPaBHEHUS U HEpPaBEHCTBAa ¢ MojyJsieM. [IpuMeHeHre paBHOCWIBHBIX I1€PEXOAOB B
OIIpE/ICJICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM 2
Tema 14.4 Copepxanne yaeOHOT0 MaTepuana
YpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO ¢ napamerpom. [Ipocreiinme ypaBHeHNs U HEPABEHCTBA C MAPaAMETPOM
C IapaMeTpaMu 2
Tewma 14.5 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CodepKAHNe TPUKJIIATHOTO
CocraBiieHHEe U pELICHUE | MOTYJIsl)
npo(ecCHOHANBHBIX 3a/1ay | PereHne TeKCTOBBIX 3324 IPO()ECCHOHATBHOTO COICPIKAHMUS 2
C IIOMOIIBIO YPABHEHU [IpakTHUECKHE 3aHATUS 2
Tema 14.6 Copep:xanue yueOHOro MaTepuana
Pemenue 3a1a4. | OOmre MEeTo/Abl pPelleHUs] YpaBHEHUU. YpaBHEHHSI U HEPABEHCTBA C MOIYJIEM U C
YpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu
2
[IpakTHYeCKOe 3aHSTHE 2
CamocrosiTesibHAs paboTa 12
Koncynbranus 2
IIpomexyTounas arrecTanus (JK3aMeH) 6
Bcero: | 278

Tloo munom yH€6H020 3aHAMUA 0715 L;Eﬂeﬁ HacmoAauezo ()OKymeHma NnOHUMaemcs munoJjiocus y’{€6Hle 3AHAMUIL:

Kon

O wdMNdDEFO

Bun zagarui

BBosaHoe yuebHoe 3aHATHE

VY4eOHoe 3aHsTHE 110 U3YUEHHUIO U IEPBUYHOMY 3aKPEIUICHUIO MaTepuana

VY4ebHoe 3aHsATHE N0 3aKPENJICHUIO 3HaHUH U cIocO00B JiecTBUI

VYyebHOe 3aHATHE KOMITJIEKCHOTO MPUMEHEHHUSI 3HAHUW U CTIOCOOOB ICHUCTBUI
VYuebHoe 3aHsATHE 0 0000IIEHUIO U CUCTEMAaTH3aIMK 3HaHUH U CIIOCOO0B ACHCTBUI
VY4eOHoe 3aHsTHE 110 MPOBEPKE, OLIEHKE 1 KOPPEKIMH 3HAaHUM U CrI0COO0B AeHCTBUIMA
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. Jlnsa peanu3anmuu NPOrpaMMbl JHCHUIUIMHBI [OJKHBI OBITH MPETyCMOTPEHBI
cieayiolue crnenuajbHble IOMeIeHus

Peanmu3arnus mporpaMMbl JTUCITUTUIMHBI TPEOYET HATMYUs y9eOHOTo KaOWHETa MAaTEeMAaTHKH.
O06opynoBaHue yueOHOro KabuHeTa:

- TOCAJI0YHBIC MECTA M0 KOJMYECTBY 00YJArOIIUXCS;

- pabouee MECTO TMpenoIaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TIOCOOHIA;

- KOMITJICKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJ1aHus JJI1 KOHTPOJIBHBIX PaboT;

- mpoecCHoHAIEHO OPUEHTUPOBAHHBIC 33 1aHHUS,

- MaTepHalIbl HK3aMeHa.

TexHu4eckue cpecTBa O0yUCHUS:

- IEPCOHAJIBHBIN KOMITBIOTEP C JIUIICH3HOHHBIM IPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecriedenne 00yueHus

1. OcHoBHBIE MeYATHLIC U3TAHUA

1. Maremaruka: yueOHuwk/ bammakoB M.U.- 2-¢ w3xa., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa30BaHUE)

2. Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYeCKOTO aHaim3a, reomerpus. Anrebpa u
Hayaja MatemMatnyeckoro ananusa. 10-11 knacc. Anumos 111.A., Koasaruun FO.M., Tkauesa M.B.
u apyrue. - M: Ilpocsemenue, 2022.

3. Maremarnka: anreOpa ¥ HadaJla MaTEeMAaTUYECKOTO aHaim3a, reoMeTpus. ['eomeTpus.
10-11 knacc. Aranacss JI.C., byry3os B.®., Kagomues C.b. u npyrue. - M: IIpocsemmenue, 2022.

4. Maremartuka: anreOpa 1 Hauajga MaTeMaTHYeCKOro aHanusa, reometrpus. 10—11 kmaccsl.
Anre6pa u Hauana maremaruyeckoro aHamuza. B 2 4. Yacte 1: YueOHUK i ydammxcs
o0Opa3oBaTenbHbIX Oopranusanuii (6a3oBeiii ypoens)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3amayHuK AJI ydaimxcs o0pa3oBaTelbHBIX opranu3anuii (6a3oBblit ypoBeHb)/ Mopakosuy AT
u Apyrue; noa penakuueid Mopakosuua A.I'. - M: Muemo3una, 2018.

6. Maremaruka: anrebpa ¥ Hayanda MaTeMaTHYEeCKOTO aHaiu3a, reomerpus. Anrebpa u
Hadaya MareMarudeckoro aHanm3a. 10 knacc. Hukonbckuit C.M., IloranoB M.K., PemeTnukos
H.H. u npyrue. - M: IIpocsenienue, 2021.

7. Maremaruka: anreOpa ¥ Hayala MaTeMaTHUYECKOTO aHalIW3a, reoMeTpus. Anredpa u
Havayia MatreMaruuyeckoro aHanm3a. 11 kmacc. Hukonsckuit C.M., IloranoB M.K., PemeTHnkos
H.H. u npyrue. - M: [Ipocseuienue, 2021.

8. Maremaruka: anreOpa 1 Hadajga MaTeMaTHYECKOTO aHaIu3a, reomeTpus. [ 'eomerpus.10-
11 xmacc. IloropenoB A.B. Maremaruka: anrebpa M Hadajga MaTe€MaTHYECKOIO aHallu3a,
reoMerpus. ['eomerpust.10-11 knacc. [loropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: areOpa 1 Hadajga MaTeMaTHIECKOTO aHalln3a, TeomeTpus. [ eomerpus. 10
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipoceemenue, 2021.

10. Maremaruka: anreOpa U Hadaa MaTeMaTHYECKOTO aHamu3a, reometpus. ['eomerpus. 11
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipoceemenue, 2021.



11. MaremMaturka: areOpa 1 HadaJla MaTeMaTHIeCKOro aHaim3a, reometpus. 10 kmacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBemienue".

12. MaremaTuka: anredpa U Hadyajaa MaTeMaTUYeCKOro aHainu3a, reomerpus 11 kiace.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBenienue".
13. Maremarnka: anredpa ¥ Hayajla MaTeMaTHIECKOTO aHaIn3a, reoMeTpus. Anredpa

Y Havajia MaTeMaTHIeCcKoro aHaausa (B 2 yactsax) (B 2 yactsx). 10-11 kmacc. Yacts 1: MopakoBud
A.T'., CemenoB II.B.; YHacts 2: Mopakosuu A.I'. u apyrue; noja penakiueid Mopakosuua Al'.

"MOLL MHEMO3HNHA".

14. Maremaruka: anrebpa U Hayajla MaTeMaTHUYECKOIr0 aHalIKu3a, reoMeTpus. Airedopa
¥ HavaJla MateMaruuyeckoro ananuza. 10 kimacc. Mypasun I'.K., Mypasuna O.B. U3narensctBo
"ITpocBenienue".

15. Maremarnka: anredpa ¥ Hayajla MaTeMaTHIECKOTO aHaIu3a, reoMeTpus. Anredpa
Y HayaJla MateMaruuyeckoro ananusa. 11 kimacc. Mypasun ['.K., Mypasuna O.B. U3narenscTtBo
"[IpocBemieHue".

16. Martemaruka: anrebpa ¥ Hayala MaTeMaTH4YEeCKOIO aHaau3a, T'eOMEeTpPHs.
I'eomerpus. 10 kitace. CmupnoB B.A., CmupnoBa .M. "U3narensctBo "l[IpocBemenue".

17. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYEeCKOIO aHaau3a, T'eOMEeTpPHs.
I'eomerpus. 11 knacc. CmupnoB B.A., CmupnoBa .M. U3znatensctBo "[IpocBenienue".

18. Maremaruka. ['eomerpusi. 10 wmacc. Mep3nsik A.l'., Homuporckuit I.A.,
[Tononckuii B.b., AAxup M.C.; nox pengaxuueii [Tononsckoro B.E. M3narensctso "[IpocBenienue".

19. Maremaruka. I'eomerpusi. 11 kimacc. Mepsnsak A.I'., Homuposckuii JI.A.,

[Tononckuit  B.b., Axup M.C.; mnoa penakuueir Ilomonsckoro B.E. "M3gatensctBO
"[IpocBemieHue".

2. DJIeKTPOHHbIE U31AHMS

1. Beepoccuiickue uaTepHeT-omumMmnuanbl. - URL: https://online-olympiad.ru / (mata
oOpatuenusi: 12.07.2022). - TekcT: 37€KTPOHHBIH.

2. Enunas xomutexiust iudpoBeix 00pa3oBaTebHbIX pecypcoB. - URL: http://school-
collection.edu.ru (nara obpamienus: 08.07.2022). - TekcT: 31EKTPOHHBIH.
3. NupopmarmonHas cucrema «EIiMHOE OKHO T0CTyIa K 00pa30BaTeIbHBIM

pecypcamy». - URL: http://window.edu.ru/ (mara obpamienus: 02.07.2022). - Tekcr:
JJIEKTPOHHBIN.

4. Hayunas snexrponHas 6udanoreka (HIB). - URL: http://www.elibrary.ru (nara
obpamenus: 12.07.2022). - TekcT: 3MeKTPOHHBI.

5. OTkpbIThIi KOMUTEK. MaTtematuka. - URL: https://mathematics.ru / (nata
obpamienus: 08.06.2022). - TekcT: 31eKTPOHHBII.

6. [ToBTOopuMm marematuky. - URL: http://www.mathteachers.narod.ru / (nara
oOpamenus: 12.07.2022). - TekcT: 31€KTPOHHBII.

7. CripaBOYHHUK M0 MaTeMaTUKe JJIs IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara obparmenus: 12.07.2022). - TekcrT:
AJIEKTPOHHBIN.

8. Cpennsis MaTemMaTudeckasi uHTepHeT mkoia. - URL: http://www.bymath.net/

(mata obpamenus: 12.07.2022). - TekcT: 2MeKTPOHHBIH.
9. denepanbHbiii mopran «Poccuiickoe oopazoanuey. - URL: http://www.edu.ru/ (mata

06pau1eHH51: 02.07.2022). - Texkcr: 3JI€KTpOHHI)II7L 10.DenepanbHblii HeHTP HHPOPMALMOHHO-00PA30BATEIBHBIX
pecypcos. - URL: http://fcior.edu.ru / (mara obpamenust: 01.07.2022). - TekcT: 37I€KTPOHHBIHA
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4. KoHTPOJIb 1 OlIeHKA Pe3yJbTATOB 0OCBOECHUS 00111e00pa30BaTe/IbHOM 1M CHUILIHHbBI

KoHTpo.1b M O1leHKA pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON AUCIUILTUHBI PACKPBIBAIOTCS Yepe3 NUCIUILTHHAPHBIC PE3yIbTaThl, HAlPaBICHHBIC HA
(dopmupoBaHue 00IKX U MPO(PECCHOHATBHBIX KOMIIETCHIIUHI TI0 pa3JiesiaM B TeMaM COJepXKaHus yueOHOro MaTepuaia.

Oo0masi/npogeccuoHaTbLHAS KOMIIETEHIIHS

Pa3zgen/Tema

Tun oleHOYHBIX MepPONPUSITHS

OK 01. BeiOupathb criocoObl pelieHus 3a1au
podecCHOHATEHOM NI TEIIEHOCTH
IPUMEHHUTEIHHO

K Pa3JINYHBIM KOHTEKCTaM

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,1.3,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,25,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT

3amuTa TBOPUYECKHUX padoT

3amuTa MHANBUAYaJIbHBIX IIPOEKTOB
KonTponbhas padbota

BrimonHeHune sKx3aMeHaMoOHHbIX

P 13, Temnt 13.1, 13.2,13.3, 13.4, 13,5, 13.6 3anaHui
P 14, Temn 14.1, 14.2, 14.3, 14.4, 14,5, 14.6
OK 02. Mcnonb30BaTh COBpEMEHHBIE P1,Temal.1,1.2,1.3,1.4,15,1.6 TectupoBanue

CpEeICTBa MOUCKA, aHAJIN3a U UHTEPIIPETAlUU
nH(popmMaluu, 1 UHGOpPMaLIMOHHBIE
TEXHOJIOTUH ISl BBIIIOJIHEHUS 3a]a4
npoeCCHOHATLHOM J1eATENbHOCTH

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P2 Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

VYerHbll onpoc

MaremaTudecKkuii TUKTAHT
NunuBunyanbHas caMOCTOSTENIbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX PadoT

3amuTa TBOPUYECKHUX padoT

3amuTa UHAUBUIYATbHBIX TPOCKTOB
KonTponbhas pabota




P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145, 14.6

BBIHOHHGHI/IG 3K3aMCHAIIMOHHBIX
3aIaHUN

OK 03. IlinanupoBath U peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATEIBCKYIO ICATEIILHOCTD B
npodeccCuOHaIBHOM cepe, UCTI0NB30BaTh
3HaHUS 110 (UHAHCOBOM IPaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX CHTYAIHSIX

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,1.3,1.4,15,1.6

P2 Tems 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temnr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,73,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 11.7

P12, Temnr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6

P 14, Temn 14.1, 14.2,14.3, 14.4, 14,5, 14.6

TectupoBanue

VYcrHblii onpoc

MareMaTH4ecKuil TUKTAHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT

3aiuTa TBOPUYECKUX padoT

3ammTa HHANBUAYAIBHBIX TIPOCKTOB
KonrponsHas pabora

BrimonHeHne sk3aMeHaIMOHHBIX
3aJlaHuN

OK 04. 3ddexTrBHO B3aMMOIEHCTBOBATD U
paboTaTh B KOJJIEKTUBE H KOMaHIE
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.l,12,1.3,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

TectupoBanue

YeTHBIN onpoc

MaremaTuyecKui JUKTaHT
NHauBunyanbHas caMOCTOSTENbHAS
pabora

[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX paboT

3ammrTa TBOPYECKUX paboT

3amuTa UHAUBUIYATbHBIX POCKTOB
KonTponbnas pabota

Brlinonnenue 3x3aMeHaliuOHHBIX
3a7aHui
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P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 145, 14.6

OK 05. OcyiiecTBisiTh YCTHYIO U
MUCbMEHHYIO KOMMYHHUKAIIMIO Ha
roCyJ1IapCTBEHHOM fA3bIKe Poccuiickoin
denepanuu ¢ yueToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOI'O KOHTEKCTA
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,12,1.3,1.4,15,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7, 6.8, 6.9, 6.10, 6.11
P7, 6 Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NunuBuayanbHas caMOCTOSITENIbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKHUX padoT

3almmTa UHAUBUAYAIbHBIX IPOEKTOB
KounTponbnas pabota

BrinonHeHune 3x3aMeHamOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3a/1aHuH
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, 14.6
OK 06. IIposiBnsATh rpask1aHCKO- P1,Temal.1,12,1.3,1.4,15,1.6 TectupoBanue

MaTPUOTUYECKYIO MO3ULHUIO,
JEMOHCTPUPOBATH OCO3HAHHOE IOBEICHHUE HA
OCHOBE TPAJUIIMOHHBIX 00II€YETOBEYECKIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM
rapMOHH3ALMN MEXHAIIMOHAIBHBIX U
MEXPEJIINTUO3HBIX OTHOIIEHWH, IPUMEHSTh
CTaHJApThl aHTUKOPPYILIMOHHOTO TOBEACHUS
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,71.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14,5, 14.6

YeTHBIN onpoc

MaremaTudecKuii JUKTaHT
NHauBuayanbHas caMOCTOSTENbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3ammTa TBOPYECKUX pabOT

3amuTa UHAUBUIYATbHBIX TPOCKTOB
KonTponbhas padora

BrimonHeHne sK3aMeHAMOHHBIX
3aJaHui
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OK 07. ConelicTBOBaTh COXPaHEHUIO
OKPY’KaIOIIEH Cpe/Ibl, peCypcocOepexreHuIo,
MMPUMCHATH 3HAHUSA 00 U3MEHEHNH KJImMara,
IPUHIMIIB OEPEKIIMBOTO TPOU3BO/ICTBA,

3 PEeKTUBHO EHCTBOBATH B YPE3BBIYANHBIX
CHUTYaIHsIX

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,12,1.3,1.4,15,1.6

P2, Tems12.1,2.2,2.3,2.4,2.5, 2.6

P 3, Tems1 3.1,3.2,3.3,3.4

P4, Tems14.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, 6 Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYerHbll onpoc

MareMaTnyeckuii TUKTaHT
WuauBuyanbHas caMOCTOSTENbHAs
pabora

ITpencraBnenue pe3ynbTaToB
IPAaKTUYECKUX paboT

3aiuTa TBOPUYECKUX padoT

3amyTa MHANBUAYAIBHBIX TIPOCKTOB
KonrponsHas pabora

Beimonnenmne sK3aMeHaMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3ajIaHmi
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145, 14.6
TIK 2.1 ®opmupoBaTh OyXTanTepcKue P1,Temal.1,1.2,13,14,15,1.6 TectupoBanue

MIPOBOJIKK TI0 yYETY HCTOYHHKOB aKTHBOB
OpraHu3aIM Ha OCHOBE paboyvero riaHa
CUETOB OYXTaJITEpPCKOTo yuera

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14,5, 14.6

VYerHbll onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOATEIbHAS
pabota

IIpencraBneHue pe3yapTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUIyaJbHBIX IPOEKTOB
KonTponbhas padora

BrinonHeHne sk3aMeHalMOHHbIX
3aJaHui
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