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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN NPOT'PAMMBbI YYEBHOHN

JUCLUILINHBI

1.1. MecTo 1McUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/JIbHOM NPOIrpaMMbl

VYueOnas

JUCHUITIINHA

I 01. «Maremartuka»

SABJIICTCA

0a30BOM  NUCLMIIIHHOU

0011e00pa3oBaTeIbHON TOATOTOBKH 00pa3oBaTenbHOM mporpammbl CITO B cootBeTcTBUM ¢ PI'OC
CIIO no cneunansaoctu 11.02.13 «TBepaoTenbHas 3JEKTPOHUKAY.
VYuyeOHast rucuumInHa u3ydaercs B 1, 2 cemectpax. O0uuii 06beM AUCHUIUIMHBL cocTaBiseT 340

qacoB.

PaGouas mporpamma pazpadorana ¢ yuerom tpedoBanuii ®I'OC cpemnero obmero oopa3oBaHus,

®I'OC cpennero mnpodeccCHOHAIBLHOTO OO0pa30BaHMs,

npodeccuu u mpodmiis MpodeccHoOHATEHOTO 00Pa30BAHMSL.

HpO@GCCHOHaHBHHX. CTaHIapTOB II0

1.2.1leab ocBOeHMsI YUeOHOH TUCIHHUIIIMHBI

1.3.CchopmupoBarh y 0OyYarOIIMXCs 3HAHHWS W yMEHHSI B OOJIACTH MAaTEMAaTHKH, HABBIKH HX
MPUMEHEHHS B IPAKTUIECKOHN MPo(hecCHOHANIBHOM IS TeIbHOCTH.

1.3.Ili1anupyemMble pe3yJbTAThl 0CBOCHHS U CHUILIUHBI

[Tnarupyemblie pe3yIbTaThl OCBOCHHSI 00IIe00pa30BaTeIbHON TUCIUILUIMHBI B COOTBETCTBUU
¢ ®I'OC CIIO u ua ocaoe ®I'OC COO.
JuctunnvuHa ydacTByeT B (POPMHUPOBAHUM CIEAYIOIIUX KOMIIETCHLUH 00pa3oBaTElbHOMN

[IPOrpPaMMBbl:
IInanupyemble pe3yibTaThl OCBOCHHS THCHUILINHBI
OK /IIK O e JAucuunimHapHbie
(mpeaMeTHbIE)
OK 01 Bb10upaTh | - TOTOBHOCTb K TPY/ly, OCO3HAHUE | -BJIAJEThH MeTOoJaMu
CHOCcO0BI LEHHOCTH JIOKa3aTeNbCTB, aIrOpuTMaMu
pelieHns 3a1a4y MacTepcTBa, TPYI0T00HE; pelieHus 3a1ay;
npogeccuoHaIbHON - TOTOBHOCTb K  aKTHBHOW | yMEHHE ¢dbopMyaHpoBaTh
JeSITEIbHOCTH JESTEIbHOCTH olpezeneHus, aKCHOMBI u
IIPUMEHHUTEIBHO TE€XHOJIOTMYECKON U COLMAJIBHOM | TEOPEMBI,
K pa3jIMYHbIM KOHTEKCTaM | HalpaBJIEHHOCTH, OPUMEHATh  UX,  IPOBOJUTH
CHOCOOHOCTh MHULMUPOBATh, | JOKa3aTEIbHbIE PACCYKICHHUS B
IUTAaHUPOBATh U xoJe
CaMOCTOSITENIBHO BBITIOJHATD | PELICHUs 3a/1a4;

TaKyIo JeSTeTbHOCTD; - YMETh OTIEpPUPOBATH
- MUHTEpeC K pa3iuyYHbIM cepaM | MOHATUSMHU:  CTENEHb  4YHCIa,
npodeccruoHaIbHON aorapupm

NeSITeNIbHOCTH, YyHuClla;  yMEHHE  BBINOJHATH
Ognanenue YHHUBEPCATFHBIMU | BBIUMCIICHUE 3HAYCHUN U
y4eOHBIMU npeoOpa3oBaHus BBIPAKEHUH CO
NI03HABATEJILHBIMU JICUCTBUSIMH: | CTETICHSIMH U JIoTapudmamu,

a) 0a30BbIC JIOTUYECKHE | MpeoOpa3oBaHUs JIpOOHO-
JEUCTBHS: palMOHAIBHBIX BBIPAKECHUI;

- CaMOCTOSITENIBHO | - YMETh OTepupOBaThH
(bopMyIHpOBATH U HOHSATHSMH: PallMOHATIBHBIE,
aKTyaJlu3UpOBaTh npo0iieMy, | UppalMOHANBHBIE,
paccMaTpuBaTh ee NOKa3aTeJbHbIE, CTETICHHBIE,
BCECTOPOHHE; jorapudmmuueckue,




- YCTAHAaBJIMBATb CYHIGCTBCHHBII}'I
IIpHU3HAK NN

OCHOBaHMS  JIII  CpPaBHCHUS,
KJIacCU(UKALIU U

0000IIIEeHHS;

- OTIPE/ICIIATh Leau

JCSATCIIBHOCTH, 33/1aBaTh
mapaMeTpbl M KPUTEPUH  HX
JOCTHKCHHS,

- BBIABIATH 3aKOHOMEPHOCTH W
MPOTHBOPEYHS B
paccMaTpUBaEMbIX SIBJICHHSX;

- BHOCHUTb  KOPPCKTHBBI B
JESTEIbHOCTD, OLIEHUBATh
COOTBETCTBHUE pe3yJIbTaToB
LIEJISIM, OIICHUBATh PUCKU
MOCIICJCTBUI I€ATEIHbHOCTH;

- pa3BuUBaTh  KPEATHBHOE
MBILIUICHUE [P PELIICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBBIC HCCIIEIOBATCIBCKUE
JIICUCTBUS:

- BJIAJCTh HAaBBIKAMHU Yy4YeOHO-
HUCCIIEIOBATEIbCKON 1

MIPOEKTHOI JIESITEIIbHOCTH,
HaBBIKaMU pa3pelIeHNs

npo0em;

- BBIABJISATH MMPUYIUHHO-
CJICZICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBAThH 3ajaqy,

BBIIBUTaTh TUIIOTE3Y €€
pelIeHns, HaxOIuThb apryMEHTHI
JUISL 1OKa3aTeNNbCTBA
CBOMX YTBEPKJICHUH,
napaMeTpsl U
KPUTEPUU PELIEHUS;

- AQHAJIM3UPOBAThH ITIOJYYEHHBIE B
X0/JI€ peLICHUS

3a/la4i pe3yJIbTaThl, KPUTHUECKH
OLIEHHUBATbh UX

JIOCTOBEPHOCTb, IPOrHO3HPOBATH
M3MEHEHUE B HOBBIX

YCIIOBUSIX;

-- YME€Tb NEpPEHOCHUTb 3HaHUS B
IIO3HABATEIIbHYIO U
HPAKTHYECKYIO
KHU3HEICATECIBHOCTH;
- YMETb WHTErpUpOBaTh 3HAHUS
U3 Pa3HBIX

peMETHBIX 00JacTel;

- BBIIBUTaTb  HOBBIE
npejiaraTb OpUrMHaIbHbIC
HOJIXOJbl U PEIIEHUS;

3aaaBaTb

oOnactu

HJe,

TPUTOHOMCTPUYICCKUC YPABHCHUA
" HCPABCHCTBA, UX CUCTCMBbI;

- yMEThb OIIepUPOBATh
HOHSATUSAMU: byHKIHA,
HenpepbIBHAs

byHKIM, IIPOU3BOHAS,
nepBooOpasHasi, onpeaeIeHHbIH
UHTErpajl; yMeTb  HaXOJUTh
IIPOU3BOHBIE AJIEMEHTapHBIX
byHKIHH,

UCIIOJIB3YS CIIPaBOYHbIE
MaTepuasbl;  HCCIelNoBaTh B
IIPOCTEUIIUX

CiIy4asx byHKIUN Ha
MOHOTOHHOCTb, HaXOIUTb
HauOobIINE U

HauMEHBIIINE 3HAYEHUS
¢yHkuMii; crpouth  rpaduxu
MHOT'OUJIEHOB

C HCIIOJNB30BAHMEM  ammapara
MaTEeMaTHYECKOr0 aHAJIN3a;
IIPUMEHATh IPOU3BOJHYIO IIPU
pELICHUH 3374 Ha IBUYKECHHUE;
pemarb IIPaKTHUKO-

OpUEHTHUPOBAHHBIC 33Jauyd  Ha
HanOOJIbIINE U
HaMEHBIINE  3HAYE€HHUsA,  Ha

HAaXOKJEHUE IIyTH, CKOPOCTH U
YCKOPEHHUS;

- yMETh OIIEPUPOBATH
TIOHSITHSIMH: panuoHa bHas
byHKIHS,

ToKa3aresbHast byHKIHS,
CTETIEHHAs byHKIHA,
norapupMuuecKas byHKIMS,

TPUTOHOMETPHUECKHE (YHKITUH,
oOpaTHble QyHKIINH;

yMeHue CTPOUTH rpaduku
U3yUYEHHBIX (GyHKIMH,
UCIIOJIb30BaTh

rpaduku npu U3y4YEHUH
IIPOLIECCOB U 3aBUCHUMOCTEH, IIPU
peLeHnn

3aja4 = U3 JApPYyTUX  Y4eOHBIX

MPEIMETOB U 3a7a4 U3 peabHOI
JKU3HU,

BBIpaXkaTh bopmynamu
3aBUCUMOCTH MEXIY
BEJIMUYUHAMU;

- yMeTb pemiaTh TEKCTOBBIE

3ala4ui pPa3HbIX THUIIOB (B TOM
YHUCJIC Ha

IMPOOCHTHI, JOJM MW YaCTH, Ha




u CIIOCOOHOCTD
HCIIOJIE30BAHUS
IM03HAaBaTEJIbHOM

U COLIMAIbHOW IPAKTUKE

nux

JBUXKEHHE, paboTy, CTOUMOCTD
TOBApOB W YCIYT, HAJIOTH, 3a/1a4u

u3 obnactu yTIpaBJICHUS
JTMYHBIMU

U CeMeWHbIMH  (HUHAHCAMU);
COCTaBIIATh BBIPa)KEHUS,
ypaBHEHHUS,

HEpPaBEHCTBA M WX CHUCTEMBI IO
YCJIOBHIO 33]1a4H, UCCIIEIOBATh
HOJIyYE€HHOE perieHue u
OILICHUBATH MPABAONOI00HOCTh
pe3ybTaToB;

- YMETh OTepupOBaThH
IIOHATUAMMU: cpeI[Hee
apudMeTHIecKoe,

MeanaHa, HanOOJIbIIIEE u
HauMEHbIIIee 3HAYCHUS, pa3Max,
TUCTICPCHS, CTaHJIaPTHOE

OTKJIOHEHHE YHUCIIOBOrO HabOpa;
YMETh

U3BJEKaTh, HWHTEPIPETHUPOBATH
uHGOpMaLIMIO, TPEICTaBICHHYIO
B

tabnuiax, Ha  JauarpaMmmax,
rpadukax, OTpaXKaIoOIILy 10
CBOMCTBA

peaybHBIX MPOLIECCOB U SIBICHUN;
NpEeCTaBIATh HH(POPMAIIHIO C
IOMOIIBIO TAaOJIUI] U JUarpamm;
UCCIIEI0BATh CTATUCTHUECKUE
JaHHBIE, B TOM 4HCIE C

IPUMEHEHHUEM rpaduyecKux
METOJIOB U

JJIEKTPOHHBIX CPE/ICTB;

- YMETh OIIepUpPOBaAThH

MOHATHSAMU: CIYyYalHBIM OMBIT U
cly4JaitHoe

coObITHE, BEPOSATHOCTD
CIIy4aifHOrO COOBITHS; yYMEHHE
BBIYUCIISATH

BEPOATHOCTh C HCIOJIb30BAHUEM
rpadu4ecKUX METO/IOB;
OPUMEHATH (HOPMYJIBI CIOKEHUS
¥ YMHO>XCHHS BEPOSITHOCTEH,
KOMOWHATOPHBIS (hakThI u
(GbopMyIIBI IPU pEIICHUH 3a]1a4;
OILICHUBATh BEPOATHOCTH
pEANBHBIX COOBITHI; 3HAKOMCTBO
co

CITy9aifHBIMU BEJIMYUHAMU;
yMEHHE TPUBOAUTH MPUMEPHI
NPOSIBIICHUS 3aKOHA  OOJBIIHX
Yucell B IPUPOJIHBIX U




OO0I11€CTBEHHBIX SBJICHUSX;

- yMETh ONEpPUPOBATH
NOHATHAMM:  TOYKa,  IpsMad,
IIJIOCKOCTB,

IPOCTPAHCTBO, JIBYTpaHHBIN
yToJl, CKpelIMBaoIuecs
npsiMble,

napajuieaIbHOCTD u

NEPIEHIUKYJIAPHOCTD NPSMBIX U
IUIOCKOCTEH,

yrol MEXIy NpsAMbIMH, Yol
MEXIYy MpsSMOM U IUIOCKOCTBIO,
yroiu

MEXIy IJIOCKOCTSIMH,
paccrosHue  OT TOYKH 1O
IUIOCKOCTH,

paccTosiHuE MEXAYy MNPsSMbIMH,
paccTosiHue MEXIy
IUIOCKOCTSIMU;

YyMEHHE  HCIONb30BaThb  IpU
pellIeHuH  3aJad  HU3y4YEHHbIE
(dakThl 1

TEOPEMBl IUIAHUMETPHUM; YMEHHE
OLICHUBATbH pa3Mepbl O0BHEKTOB
OKpY aroIlero Myupa;

- yMETh OTICpUPOBATH
HNOHATUSMU: MHOT'OTPaHHHUK,
CEUeHue

MHOT'OI'PAHHHKA, Ky0,
napajuleJenumnen, npu3ma,

nupamuza, Gurypa

U [OBEPXHOCTb  BpAIlCHUA,
WIMHIp, KOHyC, mmap, cdepa,
CCUCHUA

¢Gurypsl BpamieHus, IIOCKOCTb,
Kacaromascs cepsl, MITHHAPA,
KOHyCa, IUIOUIaJ b ITOBEPXHOCTH
nupamMuJibl, IPpU3MbI, KOHYCA,
WIMHIpPA, IUIOIAAb  Cdephl,
00BeM Ky0a, IpsIMOYTOJILHOTO
napajuleienuneaa,  MUPaMHIBL,
NpU3MBI, LUWIWHApPA, KOHYCa,
mapa;

yMEHHE n300paxarb
MHOTOTPaHHUKHA U TIOBEPXHOCTH
BpAIlEHUS, UX

CEYCHHS OT PYKH, C IOMOIIBIO
YCPTCIKHBIX MHCTPYMCHTOB 1
JJIEKTPOHHBIX CPEACTB; YMEHHE
pacno3HaBaTb CUMMCTPHIO B
IPOCTPAHCTBE; yMEHHe
pacrio3HaBaTh MPaBHUJILHBIC
MHOTOTPaHHHKH;




- yMETh OIIepPUPOBAThH

TIOHSTHSIMH: JIBIKEHUE B
IPOCTPAHCTBE,

10J100HbIE burypsr B
IPOCTPAHCTBE; UCTIOJIb30BATh
OTHOIIICHHE

IUIOIIAIE  IIOBEPXHOCTEH U
00BbeMOB NMOAOOHBIX GUTYp MPU
pELIeHUH 33/1a4;

- yMETh BBIYHUCIIATH
reOMETPUUECKHUE BCIIUYHHBI
(mmuHa, yrou,

mIomanab, 0o0beM,  ILIOIIAdb

MOBEPXHOCTH), HCTIOJIB3YS
U3YyUYEHHBIE

(bOpPMYJITBI U METO/IBI,

- yMETh ONepUpOBaTh
MOHATUSIMU: MPSIMOYTOJTHHAS
cucremMa

KOOpJIMHAT, KOOPAWHATHI TOYKH,
BEKTOpP, KOOPJAMHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BENICHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MIPOU3BEICHUE
BEKTOpa HAa YMCIIO; HAXOAUTH C
MTOMOIIIBIO

U3YYEHHBIX (OPMYJT KOOPIUHATHI
CepeIMHbI OTPE3Ka, PACCTOSHHE
MEXIY JBYMs TOUKaAMU;

- YMETh BBIOMPATH IMOAXOMSIIUN
W3YUYEHHBIN METOJT ISl pelIeHUs

3aaa4u, pacrio3HaBaTb
MAaTEMATHYCCKUC Q)aKTLI u
MAaTEMaTHUYCCKUC

MOAEIA B  IPUPOAHBIX U
OOLIECTBEHHBIX  SIBICHMSX, B
UCKYCCTBE;

YMEHUE TIPUBOJUTH IIPUMEPHI
MaTEMaTHYECKUX OTKPBITUI

pOCCUCKON u MHUPOBOMU
MaTeMaTHYeCKOM HayKH.

- YMETh OIIEpUPOBATH
HOHATHAMMU: olpeJieNieHue,
aKCUOMa,

TeopeMa, CIIeJICTBHE, CBOWCTBO,
MPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUJIBHBIE  (DOPMYITHPOBKY;

yMEHHE (dbopmynHpoBaTh
obpaTHOe

u IPOTHBOMIOJIOKHOE
yTBEpXK/ICHHE, HPUBOJUTH
pUMEPHI U

KOHTPIIPUMEPBI,  HCIOJIb30BaTh




METOJ MaTeMaTHYECKOM
WHIyKIUY;

IIPOBOJUTH JIoKa3aTeabHbIE
pacCyXJIeHUsI TpU  PEUICHUH
3ajad4,

OLICHUBATh JIOTHYECKYIO
NPaBUIBHOCTb PACCYKICHUH;

- yMeTh OIepupoOBaTh
HOHATUSAMH: MHOKECTBO,
I0JIMHOKECTBO,

olepanuuy HaJ MHOYKECTBaMU;
yMEHHE UCIIOJIb30BaTh

TEOPETUKO-MHOKECTBEHHBII
anmapar JUIs OIIMCAHUS PEATbHBIX
HPOLIECCOB U

SIBIICHUW TIpU PEIICHUU 3ajad, B
TOM YHUCIIE U3 IPYTUX yUCOHBIX
IPEIMETOB;

- YMETh OTepupOBaThH
HNOHATHSAMH:  Tpad,  CBI3HBIU
rpad, nepeso,

UK, Tpad Ha MJIOCKOCTH;
yMEHHE 3a/1aBaThb U ONHCHIBATH
rpadgpl pa3InYHBIMU CIIOCOOAMU;
UCIIONIb30BaTh rpadbl npu
pelIeHnn

3amag;

- YMeTh CBOOOJHO OIEPHPOBATH
HOHSTHSIMH: COYETAHUE,
MIEPECTAHOBKA, YUCJIO COUECTAHUM,
YHCIIO IEPECTAHOBOK; OMHOM
HeroToHa; yMeHHE TPHUMEHATH
KOMOWHATOPHBIC (DAKTHI U
pacCyKAeHHsl I peIICHHS
3ajaq;

-yMETh OTIEPUPOBATH MOHATHSIMHU:
HATypaJbHOE YHUCIIO, EJI0e
YHCIO, OCTaTOK TIO MOIYJIO,
panroHaIbHOE YUCIIO,

UppaloOHaIbHOE 4HCIIO,
MHOX€ECTBa HaTypaJbHbIX,
LEJIbIX,

pallMOHANIBHBIX, IEUCTBUTEIIBHBIX
YHCEJT; YMEHHUE UCIIOIb30BaTh

MIPU3HAKHU JIETUMOCTH,
HAaUMEHBIINH OOIIMI IETUTEND U
HaWMEHbIIIee 00IIee KpaTHoe,
anroputM EBKIIMIA NpH pelIeHUH

3a7a4; 3HAKOMCTBO c
pa3IUYHBIMU MMO3UI[HOHHBIMH
CHCTeMaMHt
CUHCJICHUS;

- YyMeTh CBOOOIHO ONEPHPOBATh




HOHATHUSMU: CTETEHb C LIETIBIM
HOKa3aTeseM, KOPEHb
HaTypaJbHOH CTENEeHHU, CTENIEHb C
palMoOHaJIbHBIM  IIOKAa3aTeseM,
CTETEHb C JIeHCTBUTENBbHBIM

(BEIIECTBEHHBIM) IOKAa3aTeNIEM,

aorapupm qHCIIa, CHHYC,
KOCHUHYC U

TAHI'€HC IIPOU3BOJIBHOIO YUCIIA;

- YMEThb ONEpUPOBATH
HOHATUSAMH: TOXKIECTBO,
TOXJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHUE,
HEPABEHCTBO, cucrema
YPaBHEHUU U

HEPaBEHCTB, PaBHOCHUIIBHOCTh
YPaBHEHHUH, HEPABEHCTB U
CUCTEM,

paloHalbHbIE,
VpPpALMOHAJIBHEIE,
[I0Ka3aTeJIbHbIE, CTCIICHHBIE,
aorapudmuueckue,
TPUTOHOMETPUYECKHUE

ypaBHEHUS, HEPABEHCTBA

U CHCTEMbl, yMEHHUE peulaTh
ypaBHEHHUs, HEpPAaBEHCTBA U
CUCTEMBI C

MOMOIIbIO PA3JIMYHBIX MPUEMOB;
pemaTh ypaBHEHUS, HEPABEHCTBA
U CHUCTEMBl C IapaMeTPoM;

MPUMEHSTh yYpaBHEHUS,
HEpaBEHCTBA, UX
CUCTEMBI JUTSE pelieHus

MaTeMaTHYeCKUX 3ajad M 3ajaad
u3

pa3nuyYHbIX o00JlacTell HayKu M
peanbHOM KU3HU;

-yMeTh CBOOOIHO OIIEPHPOBATH
MOHATUSAMH: TpaduK QYHKITNH,
oOpaTHast PYHKIIHSI, KOMITO3UIIUS
byHKIMA, TUHEHHAsS QYHKITHS,
KBaJlpaTHYHAas byHKIHA,
cTerneHHas PyHKIUS C [EIbIM
nokasaresem,
TPUTOHOMETpHUECKHE (YHKIUH,
oOpaTHbIe

TPUTOHOMETpHUECKHE (PYHKIUH,
nokaszarejabHas U

norapupMuuecKas byHKINH,
yMEHHE CTPOMTH rpaduKu
byHKIHH,

BBIIIOJIHATH peoOpa3oBaHus

rpaduKoB PYHKITH;




YMEHHE HCIOJIb30BaTh Tpa(uKH
GyHKIUN 1715 U3yYeHus
IIPOLIECCOB U 3aBUCUMOCTEN IpHU
peleHny 3a1a4 u3 Apyrux
yu4eOHbIX TNpEAMETOB U U3
peanpHOM  JKM3HHW;  BBIPAXKATH
dbopmynamu

3aBUCHMOCTH MEXy
BEJIMYHUHAMU;

yMEHUE CBOOOJHO OIEPUPOBATH
HOHATHUSIMH: YETHOCTb (DYHKIIMH,

HEPUOAUYHOCTD ¢$byHKIUY,
OTPaHUYEHHOCTh (PYHKLIUH,

MOHOTOHHOCTb ¢dbyHKLUY,
IKCTPEMYM ¢byHKIMY,

HauOobIlIee U

HaMMEHbIIee 3HaYeHUs (DYyHKIUH
Ha MPOMEXKYTKE; YMEHUE
IIPOBOJIUTH HCCIIEI0BaHUE
dynxumm;

YMEHHME MCIIONIb30BaTh CBOWCTBA
u rpabpuku  yHKUMH  AuA
peleHus

YpaBHEHUM, HEPABEHCTB M 3ajJay
C MmapaMmeTpamMu; u300paxkaTb Ha

KOOPAMHATHOU TUIOCKOCTH
MHO>€ECTBA peuieHui
YPaBHEHUH,

HEPABEHCTB U UX CHUCTEM;

- YyMETb CBOOOJHO OINEPUPOBATh
MOHATUAMU:
I0CJIEI0BATENBHOCTD,
apudmernueckas  Mporpeccus,
reoMeTpHuuecKas mporpeccus,

OECKOHEYHO yOBIBaroIas
reoMeTpuIecKast MIPOTPECCHs;
YMCHHE

3aaaBaThb MIOCICA0BATCIBHOCTHU, B
TOM 4HUCJIC C IOMOIIBIO

PEKyPPEHTHBIX POpMYIT;

- yYMETh OIepUpPOBaThH
[IOHATHIMU: HETIPEPBIBHOCTh
byHKIHH,

acUMNTOTHI Tpaduka (QyHKIHH,
nepBasi U BTOpast IPOU3BOIHAS
GYHKIIUN, TEOMETPUYCCKUI U
buznyeckuit CMBICTT
MIPOU3BOJIHOM,

nepBooOpasHas, omnpeaeNeHHbIN
UHTETpAJ, yMEHUE HAaXOJIUTh
acCUMIITOTHI Tpaduka (YHKIUH;
yMCHHE BBIYHCTISTH
IPOU3BOJIHBIE




CYMMBI, IIPOU3BEACHUS, YACTHOTO
Y KOMIO3UIMU QYyHKLINH,

HaXOHTh ypaBHEHHE
KacaTelbHON K rpaduky
dyHKIIK;
YMCHUEC HCIIOJIBb30BAaTh
IPOU3BOIHYIO JUISl UCCIIEIOBAHUS
dynkuwmi,

JUIS  HAXOXKJICHHS HaWIy4dIlIero
pelIeHusl B IPUKIIAIHBIX, B TOM
qucie COLIMAJIbHO-
SKOHOMHYECKUX M (PUINICCKUX
3amavax, ams

OTIpeIeIICHUS CKOpPOCTH "
YCKOPEHHUS; HAXOIUTh IUIOIIAIH
u

00beMbl  (UTYp C  MOMOILBIO
MHTETpaia; IPUBOAUTH IIPUMEPHI
MaTeMaTHYeCKOro
MOJICIIMPOBAHHSI C TIOMOIIBIO
muddepeHIMaTbHBIX YPaBHEHUI;

- yMEThb ONEpUPOBATH
MOHATUSAMU: KOMIIJIEKCHOE
4HCIIO,

COIPSKCHHBIE KOMILJIEKCHBIE

YHCIIa, MOJYJIb U apTYMEHT
KOMIUIEKCHOTO  4Kcia, Qopma
3aMMCcH KOMIUICKCHBIX YHCE
(reomeTpuyeckas,
TPUTOHOMETPHUYECKAS u
anreOpanveckas); yMeThb
MPOU3BOJUTH  apUPMETHUECKHE
JIEHCTBUS C KOMIUIEKCHBIMU
YHUCIIaMU; TPUBOJIUTH TPUMEPHI
UCTIOJIb30BaHUSI KOMIUIEKCHBIX
qHCe;

- YMeTh CBOOOJIHO OIEPHPOBATH
MOHSTHUSIMH: CPE/THEE
apudMeTHIecKoe, Me/IhaHa,
HauOoblllee W  HaUMCHbIIEe
3Ha4YCHUS,

pa3Max, TUCIIEPCHsl, CTaHIapTHOE
OTKJIOHEHUE ISl OTIMCAHHS
YUCIIOBBIX  JaHHBIX; yMEHHE
UCCIIEIOBATh CTaTUCTHUYECKUE
JTaHHbIE,

B TOM 4YHCJIE C MNPHUMEHECHHEM
rpaduuecKux METOI0B U

IIEKTPOHHBIX CPE/ICTB;
rpaduuecku HCCIeI0BaTh
COBMECTHEIC

HaOJII0ICHUS c IIOMOIIILIO

JuarpaMmm PaCcCCHUBAHUA u




JIMHEHHOM

perpeccuu;

- YMETh HaXOAWUTb BEPOSITHOCTH
COOBITHH C UCITOJIB30BAHUEM

rpau4ecKux METO/I0B;
OPUMEHATh JUIsl pelIeHUs 3ajad
dbopMyibI

CIIOKEHHS u YMHOKEHUS
BEPOSATHOCTEH, GOPMYITy HOTHOM
BEPOSITHOCTH, bopmyy
bepnynu, KOMOUHATOPHBIE
¢daktel 1 (GOpMyJIbl; OLEHUBATh
BEPOATHOCTH peasIbHBIX
COOBITUI; yMEHHE

OIIepUpOBAThH MOHSTHSMM:
Cy4aitHas BEJINYMHA,
pacnpezeeHue

BEPOSITHOCTEW, MaTEeMaTU4YECKOE
O’KMJIaHHE, TUCIIEPCUL U
CTaHJapTHOE OTKJIOHEHHE
CJly4aifHON BEJIMYMHBI, (YHKIIUU
pacrpenesneHuss W IUIOTHOCTH
PaBHOMEPHOI'O, II0Ka3aTeIbHOIO
U

HOPMAJIBHOTO  paclpeleIcHUl;
YMEHHE UCIIOJIb30BaTh CBOKCTBA
W3YyYEHHBIX pacCHpeNeIcHU I
peleHus 3a1a4; 3HaKOMCTBO C
HNOHATUAMM:  3aKOH  OOJBIIUX
Yrces, METOBI BBIOOPOYHBIX
UCCJIEIOBaHM; yMEHHE
IIPUBOAUTH IIPUMEPBI
IIPOSIBJICHUS 3aKOHA

OOJBIINX YUCEN B MPUPOJHBIX U
OO0I11eCTBEHHBIX SBJICHUSAX;

- YyMETb CBOOOJHO OINEPUPOBATH
HNOHATHAMM: TOYKA, IIpsimMas,
IIJIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yTOJI,
JBYI'PAaHHBIN YTIOJI, TPEXIPAHHbBIN
yTOJI, IEPECEKAIOIINECS,
napajuleIbHbIC "
CKPEINBAIOIINECS IpsIMBIE,
NapaJJIeIbHOCTh U
NEPIECHIUKYJIAPHOCTD NPSMBIX U
TJIOCKOCTEM, YTOJI MEXKITY
IPSIMBIMU, YTOJI MEXKy NMPSIMON 1
IJIOCKOCTBIO, YTOJI MEKY
IUIOCKOCTSIMU; YMEHHE
UCIIOJIB30BaTh  IIPU  pEUICHUHU
3a1a4y

U3yueHHbIE (aKTBl U TEOPEMBI
IUIAHUMETPHH; YMEHHE




OILICHUBATh
pa3Mepsbl 00BEKTOB B
OKpYXalollleM MHUpPE; YMEHHe
OTIepUPOBATH

MOHATUSMU: MHOTOTPaHHUK,
CeueHue MHOTOTPaHHUKA,
IIPAaBUJIbHBIN
MHOTOTPaHHUK, npu3sMa,
MUpaMHIA, dburypa u
MOBEPXHOCTh
BpallleHus, LWIMHIAP, KOHYC,
miap, chepa, pa3BepTKa
IIOBEPXHOCTH,
CEUYEeHUsS KOHyca M IWIMHJPA,
napajuleJbHbIe ocH WIH
OCHOBAHHUIO,

CeYeHHe  Iapa,  IUIOCKOCTb,
Kacaromasicss cepsl, UIMHAPA,
KOHYCa;

YMCHHE CTPOUTH ceueHue
MHOTOTpaHHHKA, U300paKaTh
MHOTOTPaHHHUKH,  (GuUrypel u
MOBEPXHOCTU  BpAIICHUS, HX
CCYCHUS, B

TOM  4YHCle C  IOMOIIBIO
JNIEKTPOHHBIX CPEICTB; YMCHHE
PUMEHSTh

CBOMCTBA Ir€OMETPUYECKUX
Guryp, caMocTosITeIIbHO
dbopMyIMpoBaTh  OMpeACICHUs
U3y4aeMbIX (UTyp, BBIIIBUTAThH
TUIIOTE3bl O  CBOWCTBaxX M
NpU3HAKax TeOMETPHUECKUX
duryp,

00OCHOBBIBATh HJIM OMPOBEPraTh
UX; YMEHUE MPOBOIUTH
knaccupukanuro  Guryp 10

Pa3INIHBIM IMpU3HaKaM,
BBITIOJIHATH

HGO6XOIII/IMI)I€ JOITIOJITHUTCIIBHBIC
IOCTPOCHHA,

- YMETb CBOOOJHO OIEPHPOBATH
HOHATHAMM: IUIOIAbL (PUTYPBI,
0o0beM (UTYpHI, BEIMYMHA yTJIa,
paccTosiHue OT TOYKH 710
IUIOCKOCTH, PACCTOSIHUE MEXITY
HPSMBIMH, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, IIIoaab chepsl,
IUIOIAAb MOBEPXHOCTHU
nmupamMubl,

OpU3MbI, KOHyca, IWINHApA,
00BeM Ky0a, IpSIMOYTOJIbHOTO
napajiesienunena,  MUpaMubl,




Npu3Mbl, LWIMHAPA, KOHYycA,
mapa;

yMEHHE HaXOIUTh OTHOILICHHE
00BEMOB TIOAOOHBIX GUTYD;

- YMeTb CBOOOJIHO ONEPHPOBATH
NOHSATHSMH: JIBH)KEHUE,

napajuieIbHbINA NepeHoC,
CUMMCTpPHUS HA IJIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue noao0us,
1o100HbIe

Guryper; ymMeHue pacro3HaBaTh
paBHbIE U NIOJJO0HBIE (PUTYPBHI, B
TOM  4YWCIe B  TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; YMEHUE
UCTIONIb30BaTh  T€OMETPUYECKHE
OTHOIICHUS, HAXOIUTh
TreOMETPUIECKUE BEJTMYNHBI
(mmuHa, yromu, miomaab, 00beM)
pu

peleHnd  3aJad U3 JIPYTUx
y4eOHBIX TPEJAMETOB U W3
peanbHOU

KHU3HH,

- YMeThb CBOOOJHO ONEPHPOBATH
HNOHSATHSAMH: TIPSIMOYTOJIbHAS
cHUCTeMa KOOpJIWHAT, BEKTOP,
KOOPJAMHATHI TOUYKH, KOOPIUHATHI
BEKTOpa,  CyMMa  BEKTOpOB,
IPOM3BEACHUE BEKTOPA Ha YHUCIIO,
pa3noXeHue BEKTopa Mo 0asucy,
CKaJIIpHOE TPOU3BEICHHE,
BEKTOPHOE MPOM3BEJCHUE, YTOJ
MEXy BEKTOpaMH; YMEHHE
UCIIONIb30BAaTh  BEKTOPHBIA |
KOODIMHATHBIA ~ MeTon  Juis
pemieHus

TEeOMETPUYECKUX 3a/Jad M 3a/ad
JPYTHX Y4€OHBIX MTPEIMETOB;

OTIepUPOBATH MOHATUSIMU:
Marpuiia 2x2 u 3x3,
OTIPEeICTUTEID

MaTpPHIIbI, T€OMETPUYECKHM

CMBICII OIIPEIETTUTENS;

- YMETh MOJEIUPOBATH peabHbIE
CUTYaIUH Ha SI3bIKE MAaTEeMAaTHKU;
COCTaBIISITh BBIpaXXCHHUSI,
ypaBHEHHUs, HEPABEHCTBA U WX
CUCTEMBI TI0

YCIIOBUIO 3a/layd, MCCIEeA0BaTh
MOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BaHUEM anmnapara
anreOpbl, UHTEPIPETUPOBATH




HOJYYEeHHBIH pe3ysbTaT; CTPOUTH
MaTEeMaTU4ECKNEe MOJEIH C

IIOMOLIBIO r€OMETPUYECKUX
MOHATHI U BEJIMYUH, PEIIaTh
CBSI3aHHBIE c HUMH
MPAKTUYECKHE 3a/1a4H;
COCTaBJISITh

BEPOATHOCTHYIO MOJIETb u

MHTEPIIPETUPOBATH 10Ty YCHHbIN
pe3ynbTar; peuarb MpUKIaJHbIE
3a/la4y CpeACTBAMHU
MaTeMaTHYeCKOro aHaiu3a, B
TOM qucie
COLMAIIbHOOKOHOMUYECKOTO U
(U3UUECKOro xapakrepa;

- YMEHHUE BbIOUpATh MOAXOASIIUN
METOJI AJIs1 PELLEHUS 3a7a4u;

OK 02 Ucmnionp3oBarth

NOHUMaHUE 3HAYUMOCTHU
MaTeMaTHKU B U3y4YEHUH
NPUPOIHBIX U
OOIIIECTBEHHBIX  IPOLECCOB U
ABJICHUI; YMEHHE PACIIO3HABATh
IIPOSIBIICHUE 3aKOHOB
MaTeMaTHKU B HCKYCCTBE,
YMEHHE NIPUBOJIUTH
PUMEPHI MaTeMaTHYECKHUX
OTKPBITUI pOCCUICKOM u
MUPOBOU
MaTeMaTHYeCKOM HayKH
B oOnacTu LlEHHOCTH HAy4yHOTO | - yMeTh OIepupoOBaTh
MO3HAHUS: HOHATHSMM: parmoHanbHast
-c(OpMHUPOBAHHOCTH byHKIHS,
MHUPOBO33pEHUS, HoKa3aresibHas byHKIMS,
COOTBETCTBYIOLIETO CTEIEHHAas byHKIMS,
COBPEMEHHOMY YPOBHIO Pa3BUTHUS | JOrapupmuyeckas
HayKu u OOIIECTBEHHON | QYHKIMS, TPUTOHOMETPUYECKHE

NPpaKTUKH, OCHOBAHHOI'O Ha

¢yHK1MHU, 0OpaTHBIE (QYyHKIHMH;

COBpPEMEHHBIE Cpe/ICTBA Jaore KyJbTYp, | yMEHHE CTPOUTH rpaduxu
NIOMCKa, aHaJIn3a U CIOCOOCTBYIOIIETO OCO3HAHUIO M3y4EHHBIX (byHKIMH,
MHTEpIIpETALNH CBOET0 MeCTa B MOJIUKYJIbTYPHOM | MCIOJIB30BaTh
uHpopMaIuy, MHPE; rpaduku pu N3y4YEHUU
1 “HGOpPMaIIMOHHbIE - COBEpUICHCTBOBAHUE SI3BIKOBOM | MPOIIECCOB U 3aBUCHUMOCTEH, MpHU
TEXHOJIOTMH JUISL | M YMTATEIbCKOM pelieHnn
BBITNOJTHEHUS KyJbTYpPbI KaK CpeICTBa | 3aa4y U3 JPYrMX Yy4eOHBIX
3aJa4 Npo(ecCuOHaIbHON | B3aUMOJICHCTBUS MEXTY IIPEIMETOB U 3a7a4 U3 peajabHOU
JeSITEIbBHOCTH JIOABMH U NTO3HAHUS MUPA; KU3HU;
- OCO3HAHME LEHHOCTU HAy4YHOW | BBIpAXKaTb bopmynamu
JeSITENIbHOCTH, 3aBUCHUMOCTH MEXIy
TOTOBHOCTb OCYIIECTBJIATh | BEIMYMHAMU;
IPOEKTHYIO u |- yMETh OIIepupOBaThH
HCCIIEIOBATEIIBCKY IO HNOHATHSAMH: TOKJECTBO,
NEeSATEIbHOCTh UHIUBUAYAJIbHO U | TOXKJIECTBEHHOE
B IpyMIIE. npeoOpa3oBaHue, YpaBHEHHE,




OsBnaneHue
y4eOHBIMU
MIO3HABATEJIbHBIMU ACHCTBUSIMMU:
B) pabota ¢ uHpopmanuei:

- BJIQJIETh HABBIKAMU IOJYUYCHHS
nHpOpMAaINU 13

YHUBEPCAJIIbHBIMU

UCTOYHUKOB  pasHbIX  THIIOB,
CaMOCTOSITENILHO
OCYLIECTBIIAATh IIOMCK, aHaJIN3,
CUCTEMAaTU3ALHIO U
UHTEpOpeTalui0  UHPOpPMALUU

Pa3IUYHBIX BHJIOB H
(bopM npencTaBieHus;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
¢dopmartax c yuetom

Ha3HaYeHUs  WHQOpPMANUUA |
LIEJIEBOY ay IUTOPUH,

BBIOMpasi ONTHMalbHYIO (opMy
MIpeICTABICHUS U
BU3yaIIN3aIiH;

- OLICHMBATh
JETUTUMHOCTD
uHpoOpMalUK, €€ COOTBETCTBUE
IIPABOBBIM U

MOPAJIBHO - 3TUYECKUM HOpMaM;

- UCTIOJTB30BaTh cpencTBa
UH(GOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHA
B pEILLICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U
OpTaHU3aIMOHHBIX
COOIIOIEHUEM
TpeOoBaHUI PrOHOMUKH,
TEXHUKHU 0€30MacHOCTH,
TUTHUEHBI, pecypcocOepekeHus,
MPaBOBBIX U
THYECKUX HOPM,
UH()OPMAITMOHHON
0e30IaCHOCTH;

- BJIQ/IETh HaBbIKAMU
pacro3HaBaHUs U 3aIIUTHI
uHdopmaruu, UHGOPMAIIMOHHON

AOCTOBCPHOCTD,

3aaa4 C

HOpM

HEpaBEHCTBO, cucreMa
YpaBHEHUH U

HEPaBEHCTB, PaBHOCUJIIBHOCTh
YpaBHECHUH, HEPABEHCTB 51
CUCTEM,

palroHabHEIE,
UppalMOHAJIbHBIE,
MOKa3aTeJIbHbIC, CTENICHHBIE,
norapudmmuueckue,
TPUTOHOMETPUUYECKHUE
YpPaBHEHUS,  HEpPaBEHCTBA U
CHCTEMBI; YMETh pearb
YpPaBHEHUS,  HEpPaBEHCTBA U
CHCTEMBI C

IIOMOLIBIO PA3JIUYHBIX ITPUEMOB;
pelath ypaBHEHHUs, HEPAaBEHCTBA
u

CHCTEMBI C apameTpoM;
OPUMEHSTh ypaBHEHHUS,
HEpaBEHCTBA, MX

CUCTEMBI JUIs peleHus

MaTeMaTHYeCKUX 3a7ad U 3ajad
u3

pa3IuyYHbIX o0jlacTell HayKu H
peanbHOU KU3HU;

- YyMETb CBOOOJHO OINEPUPOBATH
HNOHATHUAMM: JBIKCHHE,

napajIeIbHbIN IIEPEHOC,
CUMMETpHS Ha IJIOCKOCTH U B
IPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue moao0us,
110/100HbIE

GUrypel; ymeTb pacro3HaBaTh

paBHBIE ¥ TOAOOHBIE (QUTYPHI, B
TOM

yHucllie B TPUPOJE, HCKYCCTBE,
ApPXUTEKTYpE; YMETh
UCIIOJIb30BaTh

reoMeTpHUYecKre OTHOIIICHUS,
HaXOAWTh reOMETPUUYECKHE
BEJTMUMHBI

(nnuHa, yroi, miomaab, 00bEM)
IIPH PEIICHUH 3a]a4 U3 JPYTHX

6e30macHOCTH y4eOHbIX TPEJIMETOB U W3
JTMYHOCTH peanbHON JKU3HH
OK 03 I[1nanupoBaTs 1 B obnactu JTYXOBHO- | - yMETh OIIepupOBaThH
peaIn30BbIBAThH HPaBCTBEHHOT'O BOCTIUTAHUS: HOHATHSAMH: PallMOHAIIBHEIE,
CcOOCTBEHHOE -- c(OPMHPOBAHHOCTH | HPPAITUOHAIBHEIE,
npodeccruoHaIbHOE U HPaBCTBEHHOT'O CO3HAHUS, HIOKa3aTebHbIE, CTETICHHBIE,
JMYHOCTHOE Pa3BHUTHE, THYECKOTO MOBEICHHUS; JorapupMHIECcKue,

MpeANPUHUMATEIBCKY IO
JeSATETLHOCTh B
npodeccroHabHOM

- CIIOCOOHOCTD OLICHUBATb
CUTyallui0 U IPUHUMATh
OCO3HAHHBIC pEeLICHUA,

TPUTOHOMETPUUYECKUE ypaBHEHUS
Y HEPABEHCTBA, UX CHCTEMBI;
- YMETh OIepUpPOBAThH




chepe,

WCTIOJIB30BATh 3HAHUS IO
(MHAHCOBOW TPAMOTHOCTH
B

Pa3INYHBIX KU3HEHHBIX
CUTYyaIHsIX

OpPUEHTHUPYSCh Ha
MOPAJIbHOHPABCTBCHHBIC HOPMBI
U [ICHHOCTH;

- OCO3HAHUWE JIMYHOTO BKIAJa B
MOCTPOCHUE

YCTOMYHUBOTO OyAYIIETO;

- OTBETCTBEHHOE OTHOIICHUE K
CBOMM POIUTCIIAM U

(unu) [OpyrUM  4iI€HaM CEeMbH,
CO3JJaHUIO CEMbH Ha

OCHOBE OCO3HAHHOTO MPHHSITHS
LIEHHOCTEN CeMENHOMN

)KU3HHU B COOTBETCTBHUH  C
TpaAUIUSIMA HAPOJIOB

Poccuu;

OBnanenue YHUBEPCAJIbHBIMU
pEryJIsiTUBHBIMU

JNEUCTBUSIMU:

a) caMoOoprann3anusi:
- CaMOCTOATCIIbHO OCYHICCTBJIATH

M03HABATENIBHYIO
ACATCIIbHOCTD, BBIABJIATH
MpoOJIeMbl, CTAaBUTh U
dbopmynupoBaTh  COOCTBEHHBIE
3a/1a4yM B

00pa3oBaTeNbHON JIESITEIIBHOCTH
Y )KU3HEHHBIX
CUTyalusiIX;

- CaMOCTOSITEIIHLHO
IUTaH PEIICHUS
pOOJIEMBI C YUETOM UMEIOIIUXCS

COCTaBJIATH

pecypcoB,

COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTEHU;

- JaBaThb  OILIEHKY  HOBBIM
CUTYyaLHsIM;

croco0cTBOBaTh (POPMUPOBAHUIO
Y TIPOSIBJICHUIO

IMIAPOKOH DPYIUIIMH B Pa3HBIX
001acTIX 3HAHUH,

NIOCTOSIHHO ~ TIOBBIIATh  CBOWM
0o0pasoBaTebHbIN U

KyJIETYPHBIN YPOBECHb;

0) CaMOKOHTPOJIb:

UCTIOJIb30BaTh IPUEMBI
pedaeKcuu s OLEHKH
CUTyallid,  BBIOOpPa  BEPHOTO
peleHus;

- yMeThb OIICHHBAaTh PUCKU H
CBOEBPEMEHHO

NPUHUMATh pEIIeHUs 10 UX

CHIDKEHHIO;
B) OMOIIMOHAJIBHBIA HWHTEIUIEKT,

HOHATHAMM: MHOT'OI'pPaHHUK,
CeueHue

MHOT'OI'paHHHKa, KyO,
napajuieJenunen, pu3Ma,

nupamuaa, urypa

U IIOBEPXHOCTH  BpallCHU,
IWIMHAP, KOHyC, Imap, cdepa,
CCUCHUA

burypsl BpaieHHus, IIOCKOCTb,
Kacaromiascs chepsl, HUIUHIPA,
KOHYyCa, IUIOMAh MOBEPXHOCTU
ImUupamMuJibl, IPU3MbI, KOHYCA,

WIMHApa, IUIomans  cdepsl,
00BeM Ky0a, IpsIMOYTOJIbHOTO

napajjienenunena, — MUPaMUbl,
NpU3MBL, LWIMHIpPA, KOHYcCa,
mapa;

yMEHHE n300paxarb

MHOTOI'PDAHHUKUA MU IIOBEPXHOCTH
BpalICHUs, UX

CE€YCHUs OT PYKH, C IOMOILBIO
YEPTEIKHBIX THCTPYMEHTOB U

JJICKTPOHHBIX CPEICTB; YMEThb
pacro3HaBaTh CAMMETPHIO B
IIPOCTPAHCTBE; yMEThb
pacno3HaBaTh IIPaBUJIbHBIE
MHOI'OI'PaHHMKU;

- yMEThb OIIEpUPOBATH
HNOHATUAMU: [IPSAMOYTOJIbHAsS
cucrema

KOOpJIMHAT, KOOPAWHATBHI TOYKH,
BEKTOp, KOOPJAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEIEHUE, YIOll
MEXy BEKTOpPaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHUE
BEKTOpa HA YMKCJIO; HAXOAWUTH C
MIOMOILBIO

U3yUYEHHBIX (POPMYI KOOPIHMHATHI
CepeMHbI OTPE3Ka, PACCTOSHUE
MEXIY JBYMs TOUKaMH




IpeInoararoni
c(hOpMUPOBAHHOCTb:

BHYTpEHHEN MOTHBAIINH,
BKJIIOYAIOIIEH CTPEMIICHHE K
JOCTHKEHHUIO 1€MW YCIexXy,
OINTHUMU3M,
MHHUIIMATUBHOCTD,
JIEMCTBOBATH, UCXOM 13
CBOHMX BO3MOKHOCTCH;

- SMIIATHH, BKJIIOUAIOIIEH
CIIOCOOHOCTD ITIOHUMATh
SMOIMOHAILHOE COCTOSIHUE
JIPYTHX, YYUTHIBATH €T0

npu OCYIIIECTBIICHUH
KOMMYHHKAIUH, CIIOCOOHOCTD K
COYYBCTBHIO U COTIEPEIKUBAHUIO;

yMEHUue

- COLIMAJIBHBIX HaBLIKOB,
BKJIFOYAIOIUX CIIOCOOHOCTH
BBICTPaUBaTh OTHOLLIEHUS C

JIPYTUMU JTFOAbMH,
3a00TUTHCS, TPOSIBIATH HHTEPEC
U pa3pemaThb

KOH(QJIUKTBI

OK 04 BddexTrBHO
B3aMOJEHCTBOBAThL
paboTtath

B KOJIJICKTHBE U KOMaH/Ie

n

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTU U
CaMOOIIPEETICHUIO;

-OBJIa/ICHUE HaBBIKAMHU y4eOHO-
HCCIIEJ0BATEIIHCKOM,
IIPOEKTHOMN u
NeSATeTLHOCTH;
OsnaneHue YHUBEpCAIbHBIMU
KOMMYHHKATHBHBIMU
JEUCTBUSAMMU:

0) COBMECTHasI IeSITEIIbHOCT:

- TOHMMAaTh W UCIHOJIb30BaTh
MPEUMYIIeCTBA

KOMAHJIHOM W WHIAUBHUIYAJIBHOU
paboTHI;

- NPUHUMATH 1M COBMECTHOMU
NeSATeTLHOCTH,

OpraHU30BbIBATH u
KOOPJIMHHUPOBATH JIEHCTBHS 110 €€
JOCTH>KEHHUIO: COCTaBIIATH IUIaH
JIeicTBH,

pacupenensiatb pojd C  YYETOM
MHEHHUH y4aCTHUKOB
0o0cyX)aaTh
COBMECTHOH paboThI;
- KOOPJIMHUPOBATh U BBINOJIHATH
paboTy B yCIOBHSIX

peanbHOro,  BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOI'O
B3aUMOJICUCTBUS;

COLIMAJILHON

pE3yNbTaThI

- yMETh OIIepupOBaAThH
MOHATHUAMU: CIYyYalHBIM ONBIT U
CIy4JaitHoe

coObITHE, BEPOSITHOCTD
CIIy4allHOro  COOBITUSI;  YMETh
BBIUUCIIATH

BEPOSITHOCTh C MCIOJb30BAHUEM
rpadu4ecKux METO/IOB;
MPUMEHSITh

bopmybl CIIOKECHHUS U
YMHOXEHUSA BEpPOSITHOCTEM,
KOMOWHATOpPHBIE

(bakThl 1 GOPMYJIBI IPU PELLICHUU
3a/1a4; OLIEHUBATh BEPOSTHOCTU
peaNbHbIX COOBITUN; 3HAKOMCTBO
CO CIIy4YailHBIMU BEIMUNHAMU;

YMEHHE TPHUBOJWUTH IPUMEPHI
OpPOSIBIIEHUST 3aKOHA  OOJBIIUX
YHCEIl B

OPUPOAHBIX W  OOIIECTBEHHBIX
SIBIICHUSAX;

- yMeTh CBOOOJHO OINEPHPOBATh
HNOHATHUAMMU: CTENIEHb C LIETIbIM
MOKa3aTeseM, KOpPEHb
HaTypaJIbHOM CTETIEHH, CTETIEHD C




- OCYHICCTBJIATD IIO3UTHUBHOC
CTPATCTUYCCKOC
IIOBCACHUC B Pa3JIMIHBIX

CUTyalusx, MposABJIATb
TBOPYECTBO u B006pa)KeHI/IC,
OBITH WHUIIMaTUBHBIM.

OBiageuue YHUBEpCaJIbHbBIMU
pETyISTUBHBIMU
NEeNCTBUSIMMU.

I) MNOpuHATHE ce0si U JApYyrux
TIOAEH:

-  NpPUHAMATh  MOTHUBBI  H
apryMEHTHI IpyTHX JIFOJeH npu
aHamn3e pe3yIbTaToB
NeSITebHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO
JApYTUX JIIOAEH Ha

OINOKU;

- pa3BUBATh CIOCOOHOCTh
MMOHUMATh MUP C TIO3UIIUN
JPYroro 4ejoBeKa

OK 05 OcymecTBasaTh
YCTHYIO U

MMHUCbMEHHYIO
KOMMYHHKAIUIO

Ha roCyJIapCTBEHHOM
SI3BIKE

Poccuiickoit deneparuu ¢
y4EeTOM 0COOCHHOCTEH
COLIMAILHOTO u
KYJBTYPHOTO

KOHTEKCTa

B obacTu
BOCIIUTAHUSA:

- DCTETUYECKOE OTHOIIEHHE K
MUDY, BKIIFOYasi 3CTETUKY

6I)ITa, Haquoro U TCXHUYCCKOT'O
TBOPYECTBA, CIIOPTA,

9CTCTUYCCKOI'O

Tpyza " 0OIIIECTBEHHBIX
OTHOIIICHUH;

- CHOCOOHOCTH BOCHPUHHUMATH
pa3TUYHBIE BUJIBI

HCKYCCTBa, TpaJuIIAN u
TBOPUYECTBO CBOETO H JPYTUX
Hapo/I0B, OIIyIIaTh
SMOLIMOHAIBHOE BO3/IeHicTBUE
HCKYCCTBA;

- Y6C)KI[CHHOCTL B 3HA4YMUMOCTHU
JJI1 JHYHOCTH U

0o0IIlecCTBA  OTEYECTBEHHOIO U
MHPOBOT'O UCKYCCTBA,
STHHYECKUX KYJIBTYPHBIX
TPaauLIHA U HAPOJIHOTO
TBOPYECTBA,;

- TOTOBHOCTh K CaMOBBIPaXEHUIO
B Pa3HbIX BUJAX
HCKYCCTBa,
HPOSIBIISITh KAYECTBA
TBOPYECKOM JINYHOCTH;

CTpEeMJICHUE

OsBnageHue YHUBEPCaTbHBIMHU
KOMMYHHKATHBHBIMU
NENUCTBUSIMU:

a) oOmeHue:

- OCYHICCTBJIATH KOMMYHUKAIIUU

- YMETh
MOHATUSMU:
apudmernyeckoe,
MeHnaHa, HauOoJIbIIee U
HaMMEHbIIIee 3HAUYCHUS, pa3Max,
JMCTIepCHs, CTaHJapTHOE
OTKJIOHCHHE YHCJIOBOTO0 Habopa;
yMEHHue

HU3BJICKATDb, HHTCPIPETUPOBATH
UHPOPMALIUIO, TPEJICTABICHHYIO
B

OIIepupOBaTh
cpenHee

TabnauIax, Ha  JMarpamMMax,
rpadukax, OTPaXKAFOIILYIO
CBOMCTBA

peabHBIX MPOIECCOB U SIBIICHUH;
NOPEJCTaBIsATh HH(MOpPMALHIO C
MOMOIIBIO TAONHI] M JUArpamM;
HCCIIeI0BAaTh CTATUCTHUCCKHUE

JaHHble, B TOM UHCIE C
IPUMEHEHNEM rpadu4ecKux
METOJI0B U

JJIEKTPOHHBIX CPEACTB;

- yMETh OIIepupOBaThH
MNOHATUAMM:  TOYKA,  MpsAMasd,
IJIOCKOCTb,

MPOCTPAHCTBO, JIBYTpaHHBIN
yToul, CKpelIMBaroIuecs
npsiMbIE,

apajuIeIbHOCTD u

MEePIECHINKYISIPHOCTh MPSIMBIX U
IIOCKOCTEH,

YIOJI MEXIy NpSIMbIMH, Yol




BO Bcex cdepax

KHU3HH;

- pacmo3HaBaTh HeBepOanbHBIC
cpenacTBa OOIIeHUS,

NOHMMAaTh 3HaYEeHUE COLUAIBLHBIX
3HAKOB,

pacno3HaBaTh IPEATIOCHIIKH
KOH(IMKTHBIX CUTYyalui

U CMSIr4aTh KOH(DIUKTHI;

- pa3BEpHYTO M JOTMYHO U3JaraTh
CBOIO TOUKY 3PEHUS
C  HCIIOJIb30BaHUEM
CpeCTB

S3BIKOBBIX

MEXKJy MPSAMOM M IUIOCKOCTBIO,
yroJ

MEKTY TUTOCKOCTSIMH,
paccrositHme  OT  TOYKH  JIO
IUTOCKOCTH,

paccTosiHuEe MEXIy TPSMBIMH,
paccTosiHue MEKITY
TUTOCKOCTSIMH;

- yMeTb HUCHOJb30BaTh MpHU
peleHnn  3aJad  U3yYeHHbBIE
bakThI 1

TCOPCMbI TINIAHUMETPHUU, YMCHUC
OLICHUBATh pa3Mepbl 00BEKTOB
OKPYKAOIIEro MUpa

OK 06
TPaKIaHCKO-
MaTPUOTHUECKYIO
MO3UIIHIO,
J€EMOHCTPHUPOBATH
OCO3HAHHOE

MOBEJICHHE Ha OCHOBE
TPaAUIIIOHHBIX
0011IeYeIIOBEUECKHUX
IICHHOCTEH,

B TOM YHCJIE C YUETOM
rapMOHM3AIUN
MCKHAI[MOHAIBHBIX u
MEXPETUTUO3HBIX
OTHOIIICHUH,

MIPUMEHATH CTaHIAPThI
AHTUKOPPYILIUOHHOTO
MOBEJICHUS

IIposiBisTh

- OCO3HaHHE O0y4YaroIUMHC
poccuiickon

IpaXXIaHCKOW MIEHTUYHOCTH;

- [eJICHANPaBJICHHOE pa3BUTHE
BHYTPEHHEH MMO3UIIH

JUYHOCTH HAa OCHOBE JyXOBHO-

HPaBCTBEHHBIX
LIEHHOCTEN HapoaoB Poccuiickoi
denepauuu,

HUCTOPUYECKUX M HAIMOHAJIbHO-
KyJbTYPHBIX

TpaauLui, ¢dbopMupoBaHue
CHUCTEMbI 3HAYUMBIX

LIEHHOCTHO - CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYILUOHHOIO

MHPOBO33PEHHUs, NIPABOCO3HAHHUS,
3KOJIOTHYECKON KYJIBTYPHI,
CHOCOOHOCTH CTaBUTh LEIH H
CTPOUTH KU3HEHHBIE

TIJIaHBI,
B 4acTH TPaXKIAHCKOTO
BOCIIUTaHUSA:

- OCO3HaHUE CBOMX

KOHCTUTYIIMOHHBIX TPaB U
00s5I13aHHOCTEH, YBa)KEHHE 3aKOHA
Y TIPaBOTIOPS/IKA,;

- HpI/IHSITI/Ie Tpa}II/IIII/IOHHI)IX
HaIlMOHAJIBHBIX,
00IIIeYeTI0BEUECKUX

TYMaHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTH  TPOTHUBOCTOSTH
U/ICOJIOTUH

IKCTpEMU3Ma, HaI[MOHAITN3Ma,
KceHogoouw,

JTMCKPUMUHALINT o
COLIMAJIBHBIM, PEJIUTMO3HBIM,
PacoOBBIM, HAIIMOHAJILHBIM

- YMETh OIIEpUpPOBATH
HOHSATUSAMU: MPSIMOYTOJIbHAst
cucrema

KOOpAMHAT, KOOPJAUHATBl TOYKH,
BEKTOP, KOOpJAUHATHI BEKTOPA,
CKaJIIpHOE NPOM3BEACHUE, YIoJl
MEXJly BEKTOpaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHUE
BEKTOpPAa HA YHUCJO; HAXOIUThH C
HIOMOILBIO

U3yUYEHHBIX (POPMYJI KOOPAHHATHI
CepeAMHbI OTPE3Ka, PACCTOSHUE
MEXJy IByMsI TOUKAMU;

-yMeTh BBIOMpATh MOAXOAAIIUIN
W3y4EHHBII METOJ JUIsl pELLICHNUS

3a/1a4u, pacro3HaBaTh
MaTeMaTHYECKHE bakTel  H®
MaTeMaTH4eCKHe

MOJIENM B  TPUPOJHBIX U
OOLIECTBEHHBIX  SIBJICHUSIX, B
UCKYCCTBE; YMEHHUE IPUBOJIUTH
MIPUMEPBI MaTeMaTHYECKHUX
OTKPBITHH

poccuiickon nu MHPOBOM
MaTEMaTHYECKON HAYKH.

- yMeTh OIIepupOBaThH
MOHATHUAMU: CIYyYalHBIM ONBIT U
cy4JaitHoe

coObITHE, BEPOSTHOCTD
CIly4allHOrO  COOBITUS;  YMETh
BBIUUCIIATh

BEPOSITHOCTh C HCIOJIb30BAHUEM
rpau4ecKux METO/I0B;
IPUMEHSITh

(bopmybI CIIOKECHHUS U
YMHOXEHUS BEpPOSITHOCTEM,
KOMOUHATOpPHBIE

(axTsl U HOPMYIIBI IPU PELICHUN
3a/1a4; OLICHUBATb BEPOSTHOCTH




pU3HaKaMm;
- TOTOBHOCTbh BECTH COBMECTHYIO
JeSATETbHOCTD B

HHTEpecax rPpaXIaHCKOTO
o0miecTBa, y4acTBOBaTh B
CaMOYITpaBJICHUH B
o011eo0pa3oBaTeIbHOM
OpraHu3aIu u JIETCKO-
FOHOILIECKUX OpraHu3anusix;

- YMEHHME B3aMMOJEHCTBOBATh C
COLIMAJIbHBIMU

WHCTUTYTaMHU B COOTBETCTBUHU C
UX QYHKIHUSIMH U

HAa3HAYCHHUEM;

- TOTOBHOCTh K F'yMaHUTapHOU U
BOJIOHTEPCKOU JIEATENBHOCTH;
MaTPUOTHUYECKOTO BOCIUTAHUS:

- c(hopMUPOBAHHOCTH
POCCUICKON T'paXJaHCKON
WJICHTUIHOCTH, MaTpUOTHU3MA,
YBa)KEHHUS K CBOEMY
Hapozuy,
OTBETCTBEHHOCTH
Pomunoii,
rOpIOCTA 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3bIK 1

KYJIbTYpY, HPOILIOE U HACTOSIIIEE
MHOTOHALIMOHAJIBHOTO Hapoza
Poccuu; - LIEHHOCTHOE
OTHOIIEHUE K TOCYJaPCTBEHHBIM

4yBCTBa
nepen

CHUMBOJIAM, MCTOPUYECKOMY H
IPUPOAHOMY HACIIEIHNIO,
HaMsTHUKaM, TpagULUAM

HapoaoB Poccun,
noctmxeHusiM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX

U TPYIE;
- uaerHas yOEXXI€HHOCTb,
TOTOBHOCTbD K CITYKCHHUIO U
3aIIHATE OrteuecTBa,
OTBETCTBEHHOCTb 32 €ro CyIs0Y;
OCBOCHHBIE oOy4aromuMucs
MEXITPEIMETHBIC

MOHATUSL U YHHUBEPCAIbHbBIC
y4eOHbIe JCHCTBUS
(perynsiTuBHBIE,
ITO3HaBaTeIIbHbIC,
KOMMYHHKaTHBHbIE);

- CITOCOOHOCTH ux
HCIIOJIb30BAHUS B
ITO3HABaTEIIbHOM

u COLIMaIbHOMU MIPAKTHKE,

T'OTOBHOCTB K

PCAIBbHBIX CO6BITI/II>’I; 3HAaKOMCTBO
(¢10) CﬂyqaleI)IMI/I BCIIMYHNHAMMU,

YMEHHE NPUBOJAUTH HPUMEPHI
NPOSIBIIGHUST  3aKOHA  OOJBIINX
qucen B

NPUPOIHBIX H  OOIIECTBEHHBIX
SIBJICHUSIX




CaMOCTOATCIIBHOMY

TUTAHUPOBAHUIO u
OCYIIIECTBIICHUIO

y4eOHOM JIeATeTLHOCTH,
OpraHu3aIK y4eOHOTO
COTPYIHUYECTBA C

NelarorHYecKUMU  pabOTHUKAMHU
u

CBEpPCTHUKAMH,
[IOCTPOCHUHU
MHIUBUAYaIbHON
00pa30BaTebHON TPaeKTOPUHU;

- OBJIaJICHUE HaBBIKAMU y4eOHO -
HCCIIEJ0BATEIIHLCKOM,
IIPOEKTHOMN u
JIeSITeJIbHOCTH

K ydaCcTuro B

COLIMAILHON

OK 07 CopgeiicTBOBaTh
COXPAHEHHUIO
OKpYKaroleun

Cpelibl,
pecypcocOepereHHIo,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHUHU KIIMMarTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3¢ dexTUBHO
JIEHCTBOBATH
Ype3BbIYaTHBIX
CUTYyalHAX

- HE NpUHUMATh JIEUCTBHUS,
MIPUHOCSIIINE BPEI

OKpYXKaroIlIeH Cpeae;

- yMETh MIPOTHO3UPOBATH
HeOJIaronpusiTHbIC
9KOJIOTUYECKHE
NpeANpPUHUMAEMBbIX
JEMCTBHM, IPEAOTBPAILATh UX;

- PacIIMPUTh OMBbIT AESATEIbHOCTU
3KOJIOTUYECKOMN
HaIpaBJIEHHOCTH;

- paspabaTeIBaTh TUIAH PEIICHUS
MPOOJIEMBI C Y4€TOM
aHaJIM3a
MaTepuaIbHbIX U
HEeMaTepUaJbHBIX PECYPCOB;

- OCYILECTBIISATh
LeJICHAPaBJICHHbBIN TIOMCK
nepeHoca

CPE/ICTB M CIOCOOOB JIECUCTBUS B
npoeCCHOHATBHY IO

cpeny;

- yMETh NEPEHOCUTHh 3HaHUs B
TMO3HABATENBHYIO U
MPaKTUYECKYIO
KU3HEIESITEIIbHOCTH;
- TpeasiaraTh HOBBIE TPOEKTHI,
OIICHUBATH UJIEU C

MO3ULIUN HOBU3HBI,
OPUTHUHAIBLHOCTH, MMPAKTHYECKOU
3HAYMMOCTH;

MOCJIEICTBUSA

HUMCIOITUXCA

obnacTtu

- JaBaTb OLICHKY HOBBIM
cutyanusaM, BHOCUTDH
KOPPCKTUBBI B  ACATCIIBHOCTD,

OLICHUBAThb
COOTBCTCTBHUC PE3YJILTATOB LECIAM

- YMETb OIIEpUpOBaTh
HOHSATUSAMU: GbyHKIMS,
HENPEPBIBHAS

byHKIHS, MPOU3BOAHAS,
nepBooOpasHasi, ONpeAeIeHHBbIH
UHTErpal;

YMETb HAXOIUTh IPOU3BOJHBIE
3JIEMEHTapPHBIX byHKIHH,
UCIIOJIb3YS

CIPaBOYHbIE MaTepuabl;
UCCIIE0OBaTh B IPOCTEHIINX
ciIyqasix

(GYHKIMH Ha  MOHOTOHHOCTb,
HaXOAUTh HanOoJIbIINE u
HauMEHBIIINE

3HaueHus (yHKUUN; CTPOUTH
rpauKu MHOTOYJICHOB C
HCIIOJIb30BaHUEM anmnapara
MaTEMaTHYECKOI 0 aHalIn3a;
MIPUMEHSITh

NPOM3BOJHYIO TIpU  pELICHUU

3a/1a4 Ha JBUKEHUE; PEIIaTh
MPaKTUKO-OPUEHTUPOBAHHbBIE
3a7aud = Ha  HaumOoubpIIMe WU

HaVMEHbIIME  3HAYeHHs,  Ha
HaXOXXJCHHUE TyTH, CKOPOCTH U
YCKOPEHHUS;

- YMETh OTIEpPUPOBATH
TIOHSITHSIMH: JIBYDKECHUE B
IPOCTPAHCTBE,

MOTI00HBIC (burypsr B
POCTPAHCTBE; UCTIOJIb30BaTh
OTHOIIICHHE

IUIOIAJEH  TOBEPXHOCTEH M

00bEeMOB MOJO0OHBIX PUTYP TpH
pElICHNN 3a]1a4;

- YMCTb BBIYUCJIATH




reOMEeTpPHUYECKUe BEJIMYMHBI
(nnuna, yrodm,

wionaab, 00beM,  IUIOMIANlb
MOBEPXHOCTH), WCIIOJNB3YS
U3yYCHHBIC

(GOpPMYJITBI U METOIBI

2.CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCITATLIAHBI

1.1.0FbEM JUCHUILIVMHBI 1 BUJbI YYEEHOM PABOTHI

Bun yueOHo# paboTh O0nem B CemecTpbl
qacax 1 2

O6wem 06pa3oBaTeIbHOI MPOrpaMMbl 340 144 196
JVICIUATUTAHBI

B TOM YHCIIE:

1. OCHOBHOE Cojiep)KaHue 340 144 196
B TOM .UHCJIE!

TEOPETHUECKOE 00yUeHne 100 40 60
MPAKTUYCCKHUE 3aHATHUS 200 80 120
caMmocCTosiITeNIbHast paboTa 40 24 16
[IpomexyTouHas aTTecTanus Onenka OK3aMeH

2.2. TEMATUYECKHAM IIJIAH 1 COIEP KAHUE JUCITATLIAHBI

HanmenoBanue paznenoB | CoaepkaHue yd4eOHOro MaTepuala O06Bem DopmMupyembl
U TEM (ocHOBHOE W mpo¢hecCHOHATBHO- 4acoB e
OpUEHTHPOBAHHOE), JabOopaToOpHbIE U KOMIIETEHIINH

MPAKTUYECKHUE 3aHSATHUS, TPUKIATHON
MOAYJb (TIPH HAJTMYIUH)

1 2 2 4

OcHoBHOe coiep:KaHue

Pa3nen 1. [loBTOopeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Copepxanue yueOHOro MaTepuana
Llenp u 3amauun
MaTEeMaTHKH
[P OCBOCHUH
CIIEIUaTBbHOCTH
bazoBble 3HaHUST W yMEHUA TIO 2 OK-01, OK-
MaTeMaTHKe B Ipo(eCCUOHATLHON U B 02, OK03, OK-
IOBCCAHCBHOU 04’ OK-OS,
ACATCIIBHOCTH OK'O6, OK-07
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.2 Coneprxkanue yueOHOro MaTepuana
Hucna v BEIYHCIICHUS. JlecTBUs Haja TOJIOKUTENbHBIMUA U
Beipasxenns u OTPULIATEIIbHBIMU YUCJIaMH, 2
npeodpa3oBaHs OOBIKHOBEHHBIMHU U
JECATUYHBIMH IPOOSIMHU.
JleWicTBUsL cO cTeneHs MM, (HOpMyJIbl




COKpAICHHOI'O YMHOKCHH A

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 1.3. [TpodeccronanpHO -
['eomeTpust Ha MIOCKOCTH | OPUEHTUPOBAHHOE coJiepyKaHue
(conmeprkaHuE TMPUKITATHOTO
MOAYJIs
Bunel minockux ¢Guryp v ux miomaib. 2
[IpakTHKO-OpUEHTUPOBAHHBIC 3aJa4H
B Kypce I€OMETpPUHU Ha IJIIOCKOCTH
[IpakTHueckoe 3aHsATHE
Tewma 1.4 Copepxanre yaeOHOT0O MaTepuaa
HporenTHbIe [IpocTbie MPOLEHTHI, pa3Hble CIIOCOOBI 4
BBIMUCJICHUA uX BbluucaeHus. C10KHbIE TPOLICHTHI
[IpakTuueckoe 3anarue
Tema 1.5 Copepxanue yueOHOT0O MaTepuana
YpaBHeHUs U Jluneiinble, KBaApaTHBIC, JAPOOHO- 2
HEPaBCHCTBA JIMHEHHBIE YPABHEHMS M HEPABEHCTBA
[IpakTHueckoe 3aHsiTUE
Tema 1.6 Coneprxanue yueOHOro MaTepuasa
CucreMbl ypaBHCHUI H | CrocoGbI pelIeHNs CHCTEM JIMHEHHBIX
HCPaBCHCTB ypaBHeHuil. [lonsTus: marpuna 2x2 u
3x3,
onpeaenuTeNb  Martpuibl.  MeTon 6
l'aycca.  Cucrembl  HEIMHEHWHBIX
ypaBHeHu. CucTeMbl
HEPaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.7 Copepxanne yaeOHOT0O MaTepuala
BxonHoii KOHTpOIIB Borunicnenuss u = mpeoOpa3oBaHMS.
YpaBHeHUs 51 HEpPaBEHCTBA. 2
I'eomerpus Ha
MJI0CKOCTH
KonTponbHas padbora
Pa3nes 2 Ilpsimble M IJIOCKOCTH B NPOCTPAHCTBE 20
Tema 2.1. Coneprxanue yueOHOro MaTepuaa
OCHOBHBIC TOHSATHS [Ipenmer crtepeomerpun. OCHOBHBIE
CTCpEeOMETPUN. MOHSATHUSA (TOUKA, MPsMasi, TNTIOCKOCTH,
Pacrionosxxenue npsmMbIX U | mpoctpancTBo). OCHOBHBIE AKCHOMEI
IJIOCKOCTEH crepeomerpun. [lepecekaromuecs,
napajjieJbHble W CKPEIIMBAOIINECS 2
npsmble.  IlpusHak  u  CcBOMCTBO OK-01, OK-
CKPEIIMBAIOIINXCS 03, OK-04,
MPSMBIX. OcHOBHBIE OK-07
MIPOCTPAHCTBEHHBIE (PUTYPHI.
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.2. Coneprxkanue yueOHOro MaTepuana
[lapannensHOCTH [TapannensHble IpsAIMast U IIOCKOCT.
IPSAMBIX, Onpenenenue. [pusnak. CpoiicTaa (¢ 6
TPSIMO#A U IIIOCKOCTH, JI0OKa3aTeJIbCTBOM). [TapannensHbie
IUIOCKOCTEM

miockocti. Onpenenenne. [lpu3Hak.




CgoiicTBa (¢

NoKa3aTenbeTBoM). TeTpasap u ero
snemeHThl. llapannenenunen u ero
JJIEMEHTHI.

CBoiicTBa MPOTHUBOIIOIOKHBIX T'paHEn
W JuaroHajed mapauielienunena.
[Toctpoenue

ceyeHuil. Pemenue 3agad.

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tema 2.3.
[lepneHquKyIIPHOCTD
MPSIMBIX, IPSIMOU U
MIOCKOCTH, TNIOCKOCTEH

Copepxanue yueOHOTO MaTepuana

[leprieniukynsapHble IpsIMBIE.
[TapaienbHbie IIpPsIMBIE,
NEePIEHAUKYISIpHBIE K

IJIOCKOCTH. [Ipusnax

NEPHeHIUKYJSIPHOCTH ~ MPSAMOM U
IJI0CKOCTH. [{oKka3aTenbCTBo.

[lepnenaukymsap u HAaKJIOHHAs. 2
[Tepnienaukynsipubie IUIOCKOCTH.
[Tpusnak
NEPIEHAUKYISIPHOCTA  IUIOCKOCTEM.
Jloka3arenbCTBO.
PaccrosiHust B mpocTpaHCTBE
Komb6unupoBanHoe 3ansarue
Tema 2.4. Coneprxkanne ydeOHOT0 MaTepuasa
Teopema o Tpex Teopema O Tpex MNepHEHIUKYIApaX.
NEepHCHAUKYJIIpAX Jloka3aTenbCTRO. Yron MEXIY
IpSIMOM U 4
MJIOCKOCTBIO. Yron MEXIY
MIJIOCKOCTSIMU
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.5. [IpodeccronanbHO-OpHEHTUPOBAHHOE
[TapannensHele, coJiepKaHue (comeprkanme
NepHeH UKy ISIpHbIE, MIPUKJIIAJTHOTO
CKPEITUBAIOIINECS MOIYJIs
psiMbIe AKCUOMBI CTEPEOMETPHH.
[lepneHUKyIIpHOCTH ~ HPSAMON |
MIJIOCKOCTH, 4
MapajuieTbHOCTh  JIBYX  TPSIMBIX,
MepHeHIUKY IS PHBIX MJIOCKOCTH,
MePIEHINKYISIPHOCTD
IJIOCKOCTEMN
[IpakTHueckoe 3aHsTHE
Tema 2.6. Coneprxanne yaeOHOT0 MaTepuana
Pewenne 3anau. IIpsiMbie | Pacrionoxenmue HPSAMBIX u
u IIJIOCKOCTEMN B MIPOCTPAHCTBE.
IUIOCKOCTH B [TepieHAMKYIAPHOCTD U 2
HPOCTPaHCTBE [apaJlyIeIbHOCTh MPSMBIX u
IJIOCKOCTEH. CkpemuBaronyecst
IpsIMbIE
KonTponbhas pabota
Paznen 3. KoopanHaTtsl M BEKTOPbBI 16 OK-02, OK-




Tema 3.1
JlexapTOBbI KOOPAUHATHI
B
MIPOCTPAHCTBE.
Paccrosnue
MEXIY IBYMSI TOUKAMHU.
Koopaunatsl cepennnbl

Coneprxanue yueOHOro MaTepuasa

JlexapToBbI KOOPJIMHATHI B
npoctpaHctse. [Ipocreiimme 3agaun B
KOOPJIMHATAX.

PaccrossHue mexnay nBymsi TOYKaMH,
KOOPJIMHATHI CEPEMHBI OTPE3Ka

KoMOuHMpOBaHHOE 3aHATHE

oTpe3Ka
Tema 3.2 Coneprxanue yueOHOro MaTepuaia
Bexropel B BexTops! B npoctpanctse. CiiokeHne
IIPOCTPAHCTBE. Y BBIYMTAHUE BEKTOPOB. Y MHOKECHHE
Yron Mex1y BEKTOPaMH. | pekTOpa Ha
CxanspHoe yucno. KomiuianapHele  BEKTOPBI.
IIPOU3BENICHNE CkansipHOE IIPOU3BENIEHUE BEKTOPOB.
BCKTOPOB Pasznoxenne
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. Koopaunatsl — BekrTopa,
CKaJIsIpHOE
IIPOU3BEICHUE BEKTOPOB B
KOOpJHMHATAX, yroin MEXIy
BEKTOPAMH, YTOJI MEX1y NpsIMOi
U IUIOCKOCTBIO,  YIOJll — MEXOY
IUIOCKOCTSIMU. Y paBHEHUE TUIOCKOCTH.
['eomerpuueckuit
CMBICJI OIIpeieNTuTeNs 2x2
KomOunupoBaHHoe 3aHATHE
Tema 3.3 [IpodeccrnoHanbHO-OPUEHTHPOBAHHOE
ITpaxTuko- coJiepyKaHue (conepxaHnue
OpPUEHTUPOBAHHbBIC IIPUKJIATHOTO
3a7a4u MOJYJIs1)
Ha KOOPJAMHATHOU Koopnunarnas IJIOCKOCTB.
IIJIOCKOCTH Brruucnenue paccTostHui u
IIonaiel Ha INIOCKOCTH.
KonnuecTBeHHbIE pacueThl
[IpakTnueckoe 3anarue
Tema 3.4 Coneprxkanue yudeOHOT0 MaTeprasa

Pemenue 3agay.
Koopaunatsl 1 BEKTOpBI

JlexapToBbI KOOPJMHATHI B
MPOCTPAHCTBE. Bekropsl B
npoctpancTse. CloKeHue u
BBIYUTAHUE BEKTOPOB. YMHOKECHHE
BeKTOpa Ha uucio. KomiutanapHsie
BEKTOPBI.

CkaysipHOE IIPOU3BENECHUE BEKTOPOB.
Pasnoxkenne BekTOopa 1O  TpeM
HEKOMIUTAHAPHBIM

BektopaM. lIpocreiimme 3agaum B
koopauHarax. KoopauHaTel BekTopa,

pacCTosIHHUC
MCXKIY TOYKaMH, KOOpAHWHATBL
CCPCANHBI OTpC3Ka, CKaJIIpHOC

IMPON3BCACHUC BEKTOPOB
B KOOpJAUHaTax, yYroja MCKIY

03, OK-04,
OK-07




BEKTOpaMH, Yrojl MEeX1y MpsIMOH u
IUIOCKOCTBIO, YOI
MEX]1y IIOCKOCTMHU

KonTponbhas padora

Paznen 4. OcHoBbl TpuroHomerpuu. Tpuronomerpuyeckue 40
byHKun
Tema 4.1 Copepxanue yueOHOro Marepuasa
TpuroHOMeTpHYECKHE | PanpanHas Mepa yriaa. IloBopoT
(pyHKIHH IPOM3BOIBHOTO | Toyky BOKPYT Hayama KOOP/IMHAT.
yria, uncna. Paquannas | Onpenenenue
1 CHUHyCa, KOCHHyCa, TaHI€HCa U
rpanycHas M€pa yrjia KOTaHI€HCca. 3HaKU CUHYCa, KOCUHYCA, 4
TaHIeHca U
KOTaHI'€Hca 1o YETBEPTSM.
3aBUCHUMOCTh ~ MEXAY  CHHYCOM,
KOCHUHYCOM, TAHI'€HCOM U
KOTaHI€HCOM OJIHOTO M TOT0 K€ yIJia
KomOunupoBanHoe 3aHaTHE
Tema 4.2 Coneprxanue yueOHOTO MaTepuana
OcHoBHbIC Tpuronomerpuueckue TOXIECTBA.
TPUTrOHOMETPUICCKUC Cunyc, KOCHUHYC,  TaHI€HC U 4
TOXICCTBA. KOTaHI'CHC YIJIOB O, 1 - O.
DopmyIbl IPUBEACHUS | DopMyIIEl IPUBEICHHS
KoMOuHMpOBaHHOE 3aHATHE
Tema 4.3 Copepxanue yueOHOTO MaTepuana
CuHyc, KOCHHYC, TAHTCHC | CyMMa U pa3HOCTh cHHycoB. CyMMa
CYMMBI U Pa3HOCTH JBYX | pa3HOCTh  KOCHHYcOB. CHHyC WU
yriios KOCHHYC JBOMHOTO
CuHyC 1 KOCHHYC yrina. @opmynbl MOJOBUHHOTO YIJa.
JIBOMHOTO ITpeobpazoBanus CYMMBI
yrna. Gopmyisl TPUTOHOMETPUUECKUX 8
IIOJIOBUHHOI'O yIJIa ¢yHKIMA B TNpOU3BENEHHE U
MIPOM3BEICHUS B CyMMY. BbipaxeHue
TPUTOHOMETPUUYECKUX (DYHKIHMHA yepes
TaHT€HC MTOJIOBUHHOTO apryMeEHTa.
IIpeobpazoBanus IPOCTENIINX
TPUTOHOMETPHUECKHUX BhIpAKEHHM
KomOunupoBaHHoe 3aHATHE
Tema 4.4 Copepxanne yueOHOT0O MaTepuana
DyHKIHH, UX CBOMCTBA. | OGNacTh ONpPECICHNAS 1 MHOXECTBO
Crioco0sl 3a1aHust 3HaueHndd  Qynkmuit.  YETHOCTS,
ynximit HEYETHOCTB, 2
nepuoANYHOCTh (pyHKIMHA. CrocoOb
3a1aHus PYHKITUN
KoMOuHMpOBaHHOE 3aHATHE
Tema 4.5 Coneprxkanue yueOHOro MaTepuana
Tpuronomerpuieckue | O6macTh OIIpENIEIIEHUsT U MHOXECTBO
(pyHKIKH, X CBOWCTBA U | 3HayeHHit TPUTOHOMETPUYECKUX 2
rpapuku GbyHKIUH.
YETHOCTD, HEYETHOCTB,

NEpUOANIHOCTDH

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07




TPUTOHOMETPUUYECKUX
CaoiicTBa 1

rpaduku QyHKIHHA y = cos X, y = sin
X,y =12 X,y = ctg X.

byHKITHIA.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.6 Coneprxanue yueOHOro MaTepuaa
HpeobpasoBanue Cxatne u pacTsDKeHHe Trpa@uKoB
rpaukos TPUTOHOMETPUYECKHUX (DYHKIIUH.
TPUTOHOMETPUYECKUX | [TpeoOpa3oBaHue rpadguKoB
yHKIMH TPUTOHOMETPUYECKHUX (PYHKIUI
[IpakTuueckoe 3anarue
Tema 4.7 [IpodeccrnoHanbHO-OPUEHTHPOBAHHOE
Onucanue coJiepKaHue (coneprkanue
[Tpon3BOACTBEHHBIX MIPUKJIATHOTO
MIPOLIECCOB C MOMOIIBIO | MOAYJIsI)
rpa¢ukoB GpyHKIUH Hcnonws3zoBanue CBONCTB
TPUTOHOMETPHUYECKUX  (YHKIUH B
npodeccnoHanbHbIX 4
3aj1a4ax

HpaKTI/I‘{eCKOG 3aHATHUC

Tema 4.8 Coneprxkanne ydeOHOT0 MaTepuasa
ObparHbie ObpatHbie TPUTOHOMETPHUUECKHUE
TPUTOHOMETPUICCKUE ¢yskumu. VX cBoicTBa U rpaduku
yHKIMH KomOuHMpoBaHHOE 3aHATHE
Tema 4.9 Coneprxkanne yueOHOTO MaTepuana
TpUroHOMETpHYECKHE | VpapHeHHE COS X = a. YpaBHEHHE Sin
YpaBHCHUA U X = a. YpaBHeHHe tg X = a, ctg X = a.
HEpaBEHCTBA Pemenue
TPUTOHOMETPUUECKUX ypaBHEHUN
OCHOBHBIX THIIOB: IPOCTEUIITHE
TPUTOHOMETPUUECKHUE ypaBHEHUS,
CBOJISITITECS K KBaIPaTHBIM,
peniaemsbie
pa3ioKeHUueM Ha MHOXHUTEIH,
OJTHOPOJIHBIE.
[Ipocreiimne  TPUTOHOMETPUYECKHE
HEpPaBEHCTBA
KomOunnpoBanHoe 3aHATHE
Tema 4.10 Coneprxkanue yueOHOro MaTepuana
Cucremsl CucrteMsl MPOCTEUIINX
TPUTOHOMETPUICCKUX | TPUTOHOMETPUUECKUX YPABHEHUU
YpaBHCHHI KomOunupoBanHoe 3aHATHE
Tema 4.11 Coneprxkanue yueOHOT0o MaTepuana
Penrtenue 3a4a4. OCHOBBI Hpeo6pa3OBaHHe
TPUTOHOMETPHUU. TPUTOHOMETPUYECKUX  BBIPAKECHUH.
Tpuronomerpuveckue | Pemenue TPUTOHOMETPUUECKUX
yHKIMHK YPaBHEHUI U HEPABEHCTB B TOM YHUCIIE

C UCIIOJIb30BAHUEM CBOUCTB (DYHKITHA.

KonTponbhas pabora

Pa3gen 5. KoMIiekcHbIe YHCIa




Tema 5.1
KommiiekcHrle uuncia

Coneprxanue yueOHOro MaTepuasa

[lousiTHe  KOMIUIEKCHOTO  YHCIIA.
CornpsikeHHbIE KOMIUIEKCHBIE YHCIIA,
MOMYJIb U

apryMEeHT  KOMIUIEKCHOTO  YHCIIa.
dopMa 3anucu KOMIUIEKCHOTO YUCIIa 4
(reomeTpuyeckas,
TPUTOHOMETpPUYECKas,
anreOpandeckas). ApupmMeTndecKue
JEUCTBHUS C KOMIUIEKCHBIMH YHCIaMU
KomMOuHMpoBaHHOE 3aHATHE
Tema 5.2 Coneprxanue yueOHOro MaTepuana
Ipumenenue BrinonHenue pacueToB € MOMOLIBIO
KOMIITICKCHBIX KOMIUIEKCHBIX ~ yucen.  IIpumepsl 4
1uCell HCIIOJIb30BAaHUS
KOMIUIEKCHBIX YHCE
[IpakTuueckoe 3aHaTHE
Pa3nes 6. IIpon3BoaHas GyHKIMH, e¢ IPUMEHEHHE 40
Tema 6.1 Coneprxanue yueOHOro MaTepuasa
[Tonstre mponsBogHON. | OnpeencHue YHUCIIOBOU
®opmyJsl U IpaBUIIa II0CJIEZIOBATEILHOCTU U CIOCOOBI €€
nudepeHIpoBaHUs 3aganusa. CBoMCTBa
YHUCIIOBBIX IIOCJIEI0BATEILHOCTEN.
Onpenenenue npezaena
I10CJIEZJOBATEIbHOCTH.
Brruucnenue IIpEIEIIOB
MOCJIE0BATEIHOCTEM. [Ipenen 2
(GbyHKIMM Ha OECKOHEYHOCTH.
IIpenen byHKIMN B TOUKE.
[Ipupamenne apryMeHTa.
[Tpupamenue ¢pyHkumu. 3agay,
MIPUBOJISIINE K MIOHSITHIO
IIPOU3BOTHOM. Onpenenenne OK-01, OK-
MPOU3BOAHON. ANTOPUTM 02, OK-03,
OTBICKaHUS IPOU3BOAHOMN OK-04, OK-
KomOuHMpOBaHHOE 3aHITHEO 05,
Tema 6.2 Conepskanne yuebHoro marepuabia OK-06, OK-07
ITponsBogHele cymMBl, | DopMyIIbI nuddepeHInpOBaHMUS. 6
pasHocTH npoussefeHus, | Ilpasuia nuddepeHunpoBanms
YaCTHOT'O KomOuHupoBaHHOE 3aHATHE
Tema 6.3 Coneprxkanne yaeOHOro MaTepuana
[IpousBoHbIe OmnpeneneHue CIOXHOW — (QYHKIMH.
TpUTrOHOMETpHYeCKHX | [IpomsBogHass TPUTOHOMETPHUECKUX 6
Gbynkumii. [IpousBonHas | GyHKIHIA.
CIIOKHON (QYyHKIIUU [TpousBoHas clI0KHON QYHKIIUI
KomOuHupoBaHHOE 3aHATHE
Tema 6.4 Coneprkanne ya4eOHOro MaTepraa
[Tonsatue o [lonatne HeMpepbIBHOW  (YHKIHH.
HEIMPEPHIBHOCTU CpoiicTBa HempepbhIBHOW (DyHKIIHU. 5
¢ynkumu. Meton CBsi3b MEXIY
WHTEPBaJIOB HETPEPBIBHOCTHIO u

middepeHpyeMocTbio  QYHKIMHA B




TOYKCE. AJ'IFOpI/ITM peuicHud
HCPAaBCHCTB MCTOAOM MHTCPBAJIOB

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.5
I'eomerpuueckuii u
(bU3UYECKUN CMBICIT

MPOU3BOAHOMN

Coneprxanue yueOHOTO MaTepraia

I'eomerpuueckuit CMBICII
MPOU3BOAHON (YHKIIMHM — YTJIIOBOU
KO3 PUIHEHT

KacaTeJIbHOW K Trpaduky (yHKIHH B
TOYKE. YpaBHEHHUE KacaTeJIbHOM K
rpaduky

GyHKIIUU. AJNTOPUTM  COCTaBIICHUS
ypaBHEHMsI KacaTedbHOW K rpaduky
bynkimu y=f(x)

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 6.6
dusnueckuii CMBICH

Cojnepikanue yueOHOTO MaTepuaia

Ouznveckuii (MeXaHMYECKHii) CMBICT

MIPOU3BOJTHON B MIPOU3BOTHOM - MTHOBEHHAs
npoecCuoHaNbHBIX CKOpPOCTh B MOMEHT
3a/1auax BpeMenn t: v =S’ (t)
[IpakTHyeckoe 3aHsITHE
Tema 6.7 Coneprkanne yaeOHOro MaTepuana
MOHOTOHHOCTB Boszpacranne u yObiBanue (yHKIHH,
GyHKIUH. COOTBETCTBUE BO3pacTaHUs u
Touxu skcTpemyma yObIBaHUST QyHKITUN
3HaAKy MIPOU3BOJIHOM. [Tonsatue
MPOU3BOJHONW  BBICIIETO  TOPSJIKA,

COOTBETCTBHUE 3HAKA

BTOPOH TNPOM3BOAHOM BBIIMYKIOCTH
(BorHyTOCTH) (DYHKLIHMH Ha OTpE3KE.
3anaum Ha

MakcuMyM U MuUHUMYM. llonsartue

ACUMITOTBHI, CHOCOOBI ux
onpeneneHus. AIropuTm
HCCIIEI0OBaHUS byHKIMN "
MOCTPOEHMsSI €€ rpauka ¢ MOMOIIBIO
IIPOU3BOJHOM.

JlpoOHo-nuHelHas GyHKIHS

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.8
UccnenoBanue pyHKImiz
u
MOCTpOEHHE TpaduKOB

Copepxanue yueOHOro MaTepuasa

Uccnenoanue byHKITIN Ha
MOHOTOHHOCTh u MOCTPOCHUE
rpaduKoB.

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tema 6.9 Haunbobiiee n

Conepxkanue yueOHOTO MaTepraia

HauMeHbllee 3HaueHus: | HaxoxaeHwue HauOOJIBIIIETO u

byHKIIH HaWMEHBIIIETO 3HAYCHMH (YHKIIHH,
IIOCTPOECHUE
rpaduxos MHOT'O4YJIEHOB c
HCIIOJIb30BaHUEM anmnapara
MaTeMaTHYECKOT0 aHAJIN3a
KoMOuHMpOoBaHHOE 3aHATHE

Tema 6.10 [TpodeccrnoHanbHO-OPHEHTHPOBAHHOE




Haxoxnenue
OINTHUMAaJILHOI'O
pe3yibTaTa C
MOMOIIBIO TPOU3BOTHOM

coJiepKaHue (comeprkanue
MIPHUKJIATHOTO

MOJYJISI)

Haunmensiee Hu HauOOoJIbIICE

B 3Ha4YeHUEe PYHKLUHU
NIPaKTUYECKUX 3a/1a4ax | [IpakTuueckoe 3aHsTHE
Tema 6.11 Copneprxanue yueOHOTo MaTepuaa

Penrenue 3amau.
[TpousBonHas GpyHKIUH,

®opmyibr u npaBuiia
muddepennmpoBanusi. MccnenoBanue

ee (GyHKIUH C TOMOIIBIO 2
[IPUMEHEHUE IIPOU3BOJHOM. Haubonbiree u
HauMeEHbIlIee 3HaYeHUs] PYHKINH
KonTponbHast padbora
Pa3nes 7. MHOrorpaHHUKH U TeJia BpallleHUs 46
Tema 7.1 Coneprkanne yaeOHOro MaTepuana
Bepuunsl, pedpa, rpanu | [lonstue MHOT'OI'paHHUKA. Ero
MHOTOTpaHHHKA AJIEMEHTHI: BEPLUUHBI, pedpa, TrpaHH.
JluaroHas. 2
Ceuenue. Brinmykible U HEBBITYKIIbIE
MHOT'OTPaHHUKHU
KomM0OunnpoBanHoe 3aHiTHE
Tema 7.2 Copepxanre y4eOHOro MaTeprala
[Ipusma, ee [Tousitue npusmel. Ee ocHoBanus u
COCTaBJISIOLINE, OOKOBBIE TpaHU. BpicoTa NPHU3MBL
ceuenue. [Ipsmas u [psimas u 2
IIpaBWJIbHAS IPU3MBI HaKJOHHasg npusMa. IIpaBuibHas
npusMa. Ee ceuenne
KomOuHupoBaHHOE 3aHATHE
Tema 7.3 Conepkanue yueOHOro MaTepuasa
[Tapamnenenumnen, KyoO. [Tapannenenunen, CBOICTBa
Ceuenue ky0a, MPSIMOYTOJIBHOTO  MapajulesIeuIena, 2 OK-01. OK-
napasuienenumneaa KyO. Ceuenue KyOa, ’
napauleIenuIea 026flé(£:o(gK-
KomM0uH1poBaHHOE 3aHATHE OK-Z) 6 OK-b?
Tema 7.4 Coneprkanue y4eOHOro MaTepuasa ’
[Iupamuna, ee [Iupamuga u ee snemeHtsl. CeueHue
COCTaBJIAIONIME, CEUEHHE. | mupamuabl. [lpaBunbpHas nupaMuna. 2
[IpaBunbHasg nupamuna. | YceueHHas
VYcedennas nupamuaa nupamMuaa
KoM0uHnpoBaHHOE 3aHATHE
Tema 7.5 Coneprkanne yaeOHOT0o MaTepuaa
BoxkoBast u nonHas ITnomane  OOKOBOW M IOJHOM 5
MOBEPXHOCTD MIPU3MBI, | TOBEPXHOCTH MPU3MBI, TUPAMUJIBI
MTUPAMHU/IBI KoMOuHMpOoBaHHOE 3aHATHE
Tema 7.6 Coneprxkanne y4eOHOro MaTepuana
CummMmeTtpust B KyOe, CummeTpusi OTHOCUTEIBHO TOYKH,
napasuiesienunese, npsMoi, TwiockocTH. CUMMeTpusi B 2
puU3Me, KyOe, mapajuienenumnene, MpuU3Me,
npamMue UpaMuJIe
KomOuHupoBaHHOE 3aHATHE
Tema 7.7 [TpodeccrnoHanbHO-OPUEHTHPOBAHHOE 6

IIpuMepsl CHMMETpHI B

CoZIepKaHue (conmepxanue




npocdeccun

MIPHUKJIATHOTO MOJYJIs)

CummeTpus B IpUpoJie, apXUTEKTYpe,
TEXHHKE, B OBITY

[IpakTHueckoe 3aHsTHE

Tema 7.8 Copneprxanue yueOHOTro MaTepuaa
IIpaBunbHBIE [TonsiTHe IIPaBUIIBHOTO
MHOTOT'PaHHHUKH, UX MHOTOT'paHHHKA. CaoiicTBa
CBOMCTBa IIPaBUJIbHBIX MHOI'OI'PaHHUKOB
[IpakTHueckoe 3aHsATHE
Tema 7.9 Coneprxanue yueOHOro MaTepuasa

Humuaap, ero
cocrasistoue. Ceuenue

Hunuanap u ero snementsl. CedeHue
WIMHApA (MapajuieIbHOe OCHOBAHUIO

HUIUHAPA u ocu). PazBepTka nuiinHapa
KomOuHupoBaHHOE 3aHATHE
Tema 7.10 [IpodeccrnoHanbHO-OPUEHTHPOBAHHOE
Komnyc, ero coJiep)KaHue (conepxaHnue
COCTaBJISIIOLIHE. MIPUKJIATHOTO MOIYJISI

CeueHnue KoHyca

Konyc u ero onementsl. CeucHue
KOHyca (IapajjielbHO€ OCHOBAaHUIO U

MPOXOIsIIee yepes BEPIINHY ),
KOHMYeckue cedyeHus. PasBepTka
KOHyca

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.11
VY ceueHHBI KOHYC.
Ceuenue
YCEUEHHOI'0 KOHyca

Coneprkanne yaeOHOro MaTepuaa

VYceuennslit konyc. Ero o6pazytomas
u Bbicota. (CeueHHe YCEUYEHHOTO
KOHyCa

KomOunnpoBanHoe 3aHaTne

Tema 7.12 Coneprxanue yueOHOro MaTepuasa
[Tap u cdepa, nx ap u chepa. B3anmuoe
CEUEHUs pacrionioskeHue chepbl U TUIOCKOCTH.
Ceuenue mapa, chepbl
KomOuHupoBaHHOE 3aHATHE
Tema 7.13 Coneprxkanue ydeOHOro MaTepraa
[TonsiTre 06 06beMe [lonstue 06 oObeme Ttena. OObeM
Tena. KyOa u IPSIMOYTOJIBHOTO
OtHomenune 00beMOB | mapasenenumnena. O0bem
MOJI0OHBIX TeN npusMel U nuiauHzapa. OTHOIIEHHE
00LEMOB MOJOOHBIX Te.
I'eomerpuueckuit CMBICIT

onpeaenauTens 3-ro nopsaka

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tema 7.14
OO0BeMBI U IUIOIIAIA
MTOBEPXHOCTEH TEN

Conepxkanue yu4eOHOro MaTepHasa

OO6wembl mupamMubl 1 Konyca. Oobem
mapa. [[nomaan noBepxHocTen Ten

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.15 Coneprkanne yu4eOHOro MaTepuaa
KoMmOunaun KoMOuHamu reoMeTpuaecKux Tell
MHOTOIPAHHHMKOB U T | [IpakTHueckoe 3aHATHE
BpalIeHus
Tema 7.16 Coneprkanne ydeOHOro MaTepuaa

I'eomerpuueckue

Ucnonw3oBauue KOMOWHAITHHI




KOMOMHAIINY HA

MHOT'OT'PpaHHUKOB W TCJI BpAlICHUA B

MPaKTHKE MPAKTHKO - OpPUEHTHPOBAHHBIX
3a/ayax
[IpakTHueckoe 3aHsATHE
Tema 7.17 Coneprxanue yueOHOro MaTepuaa
Pemrenue 3amau. OO0bemMBI W TUIOMIAJAM TTOBEPXHOCTH 5
MHOrorpaHHMKM U T€jla | MHOTOI'PAaHHHMKOB U TE€J BpAIllCHUs
BpaIlICHUS KonTponbhas pabota
Pasnea 8. IlepBooOpasHasi GyHKIMH, ee IPUMEHEHHE 14
Tema 8.1 Coneprxanue yueOHOro MaTepuasa
[TepBooOpaznas 3agaya O BOCCTAHOBJICHUU 3aKOHA
GbyHKIUY. JBMDKEHUSI 110 HM3BECTHOM CKOPOCTH.
[TpaBuia Haxoxnaenus: | [lomsitue WHTETPUPOBAHMUSL.
epBOOOPA3HBIX O3nakomiieHHe c HOHSATHEM
WHTETpajla W TEepPBOOOpa3HOW Is
¢ynkuun y=f(x). Pemenue 3agau Ha
CBSI3b  MEpBOOOpa3HOM W ee 2
MIPOU3BOIHOM, BBIUUCIICHUE
nepBooOpazHoOn TUTST JAaHHOM
¢ynkuuu. Tabauma Qopmyn  ans
HAaxO0KJICHUs epBOOOPA3HBIX.
W3ydyenue mpaBuia  BBIYMCIICHHUS
nepBooOpazHOn
KomOuHupoBaHHOE 3aHATHE
Tema 8.2 Coneprkanue ydeOHOro MaTepuasa
[Tnomanp 3amaun, TOPUBOAALINE K MOHATHIO
KPUBOJMHEHHOU ONpEAENIEHHOr0  HMHTerpajia — O OK-01
Tpanenuu. Popmyna BBIYUCIICHUH ioumaau OK-02,
HeroTona — JleliOHMIA | KpUBOJIMHEHHOM Tparneiuu, o OK- 03’
nepemenieHuu Touku. [lonarue 2 OK-0 4’
oTnpeAenEéHHOro MHTETpaa. OK- 05’
l'eomerpuueckuii  u  (uU3NIECKHUN OK-0 6’
CMBICTT  OIpENIeJICHHOTO HWHTerpasa. '
. OK-07
®opmyna HetoToHa - JleiiOnuma
KoM0uHnpoBaHHOE 3aHATHE
Tema 8.3 Coneprkanue y4eOHOro MaTepuasa
Heomnpenenenusiii u ITonsiTne HEOIPeIeIEHHOT O 2
OTIpeIeIeHHBIN MHTETpasa
WHTETPaJIbl KomOuHupoBaHHOE 3aHATHE
Tema 8.4 Coneprkanne y4eOHOro MaTepuana
[Tonsatue 06 I'eomerpuueckuit CMBICIT
oTpeieIEHHOM OTpeIeNIEHHOT0 UHTErpaia 2
MHTErpaje Kak miomaad | KoMOMHUpOBaHHOE 3aHITHE
KPUBOJMHEHHOU
Tpamnenuu
Tewma 8.5 [TpodeccronanpHO -
OmnpeneneHHbI HHTETPaa | OPHEHTUPOBAHHOE coJiepKaHue
B (comeprkaHue MPHUKIIATHOTO
JKU3HU MOAYJIs1) 4
I'eomeTpuueckuit CMBICTT

ornpejaeneHHoro uHTEerpana. Gopmyna
Herorona - JleitOHuna.




Pemenne 3amau Ha TOpUMEHEHHE
WHTEerpajia IUIA BBIUHUCIICHUSA
(bu3MYECKUX BEIIMYMH U TIOHIaIeH

[IpakTHueckoe 3aHsATHE

Tema 8.6 Coneprxanue yueOHOro MaTepuaa
Pemenue 3amay. [TepBooOpasnas ¢ynkuuu. I[IpaBuia
IlepBooOpa3nas HaXOXIeHUs mepBooOpa3HbiX. Ee 2
¢byHKIMY, IIPUMEHEHHE
€€ IPUMEHEHUE KonTponbHast padbora
Pa3nes 9. Ctenenn n kopuu. CtenenHasi yHKuus 18
Tema 9.1 Coneprkanne yaeOHOro MaTepuana
Crenennas QyHkuus, ee | [IoHsiTHE KOpHS N-Oi CTEMEHH U3
CBOMCTBA JNEUCTBUTENBHOrO ynciia. OyHKUUHA Y 4
= VX n ux cBoiicTBa M TpaduKL.
CBoiicTBa KOpHS N-0M CTENEHU
KomOuHupoBaHHOE 3aHATHE
Tema 9.2 Coneprkanue ydeOHOro MaTepuasa
[Ipeobpa3oBanue [IpeoOpa3oBanne  HpPpaLMOHATBHBIX 4
BBIPA)KEHUM C KOPHAMH | BBIpAXKEHUI
N-0# CTEIICHU KomOuHupoBaHHOE 3aHATHE
Tema 9.3 Conepkanue yueOHOro MaTepuasa OK-01
CBoiicTBa CTENEHHU C [lonsiTie  cremeHn ¢ JHOOBIM OK-OZ’
PallOHATBHBIM U palnroHaIbHBIM IIOKA3aTeJIEM. 2 OK- 03’
JIeHCTBUTENbHBIM Crenennble (pyHKLINMH, UX CBOMCTBA U OK-0 4’
NI0Ka3aTeIAMU rpaduku OK-OS,
KoMOHHHpOBaHHOE 3aHSITHE OK-07’
Tema 9.4 Coneprxanue yueOHOro MaTepuasa
Pemenue PaBHOCHIBHOCTD ~ MppALMOHAIBHBIX
HppaLMOHAIBHBIX YPaBHEHHI M HEPAaBEHCTB. MeTomsl
YpaBHEHUI U HEPABEHCTB | MX pelIeHusl. Pemenne 6
UppalMOHANIBHBIX ~ ypaBHEHUH U
HEPaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 9.5 Coneprxkanue ydeOHOro MaTepraa
CreneHu ¥ KOpHH. Onpenenenue creneHHOW (QyHKINU.
CrenenHas pyHKUIUSA Hcnonp3oBaHne €€ CBOMCTB Ipu 7
pElIeHNH YpaBHEHUH 1 HEPABEHCTB
KonrtposnsHast pabora
Pa3nea 10. IToka3zaTenbHas QyHKIUS 18
Tema 10.1 Coneprkanue y4eOHOro MaTepuaa
Ioka3zatenbHast GyHKMs, | CTeneHb c IIPOU3BOJIbHBIM
ee CBOMCTBA JIEUCTBUTEILHBIM OKa3aTelIeEM.
Omnpenenenue _ TIOKasaTeNbHOU OK-01. OK-
byHKIIMK, ee CBoicTBa W Trpaduk. y
3HAKOMCTBO C IPUMEHEHUEM 4 02, OK-03,
MOoKa3zaTelnbHOH (QyHKIMM. Pemnienue OK_%A;’ OK-
MOKa3aTeIbHbIX ypaBHEHHH ’
OK-07
GYHKIMOHATBHO -  TpadUYecKUM
METOJIOM
KoMOuHMpOBaHHOE 3aHATHE
Tema 10.2 Coneprkanne ydeOHOro MaTepuaa 8

Pemenne nokazaTeibHBIX

Pemrenne moka3arenpHbIX YpaBHEHHM




ypaBHEHH U HEPABEHCTB

MCTOAOM YpPaBHUBAHUSA HOK&38.TGJ'ICI>1,
METOJO0M

BBEJICHUS HOBOH IIEPEMEHHOM,
GYHKIMOHATBHO -  TpadUYecKuM
MeTonoM. Pelrenne I1oka3aTeabHBIX
HEPABEHCTB

HpaKTI/IquKOG 3aHATHUC

Tema 10.3 Coneprkanue ydeOHOro MaTepuasa
Cucrembl moKa3aTenbHBIX | PemieHne  cucTteM — IOKa3aTelbHBIX 4
ypaBHEHHHA ypaBHEHHI
KomOunupoBaHHoOe 3aHATHE
Tema 10.4 Coneprkanue ydeOHOro MaTepuasa
Pemenne 3anau. Pemrenne mnoka3arenpHbIX YpaBHEHHM
IToxasarenpHas QyHKIUA | METOIOM YypaBHUBAHUS MOKa3aTelneit
M METOJIOM  BBEICHHS  HOBOW 2
[IEPEMEHHOM. Pewenue
[I0Ka3aTeIbHbIX HEPABEHCTB
KonrtposbHast pabota
Paznea 11. Jlorapudmsbl. Jlorapugmudeckasi pyHkuus 30
Tema 11.1 Copepxanre yueOHOro MaTepuaa
Jlorapudm uucna. Jlorapudm uyucna. JlecITUYHBIA U
JlecATnYHbBIN U HATYpaJIbHBIHN JIorapu(MBIL, YUCIIO € 4
HaTypaJbHbII Komb6unupoBanHoe 3ansarue
JorapudMmsl,
YHCIIO €
Tema 11.2 Copepxanre yaeOHOro MaTepralia
Croiicta sjorapudmoB. | CpoiictBa JjorapudmoB. Omepanus 6
Onepanus JorapupMHUpPOBAHUSI.
J0rapu(pmMUpOBAHUS KoMOuHnpoBaHHoe 3aHATHE
Tema 11.3 Coneprxkanne y4eOHOro MaTepuana
Jlorapudmuueckas Jlorapugmuueckass QyHKUUS U ee 4
GbyHKIUS, ee CBOMCTBA | CBOMCTBA
KomOuHupoBaHHOE 3aHATHE OK-01,
Tema 11.4 Coneprxkanne y4eOHOro MaTeprasa OK-02,
Pemenue [Tonstue JorapupMUIECKOro OK-03,
JorapupMUUECcKUX YpaBHEHHUS. Onepanus OK-04,
YPaBHEHHI U HEPABEHCTB | MOTEHIMPOBAHUA. TPH OCHOBHBIX OK-05,
METOJla pPEeLIeHUs JIOrapu(pMHUUECKHX OK-07
YpaBHEHHIA: ($yHKIMOHATIBHO- 8
rpaduyeckui, METOJ
MOTEHIIMPOBAHUS, METOJ] BBEICHHUS
HOBOM MePEMEHHOM.
Jlorapugmuyeckie HepaBeHCTBA
KomOuHupoBaHHOE 3aHATHE
Tema 11.5 Coneprkanue y4eOHOro MaTepuasa
Cuctembl AnroputMm peleHus CHCTEMBI
J0rapu(pMUUECKUX YPaBHEHHH. PaBHOCHIIBHOCTB 2
ypaBHEHHH JorapuMHUUECKUX  YpaBHEHUH U
HEPABEHCTB
KomOuHupoBaHHOE 3aHATHE
Tema 11.6 [IpodeccrnonanpHO - 4
Jlorapugmsl B IpUpPoOJie U | OPUEHTHPOBAHHOE coJiepyKaHue




TEXHHUKE (coneprxaHue NPUKIAAHOTO Moayrs)
[Tpumenenue norapudma.
Jlorapudmuueckas Crupanb B
IIPUPOJE. Ee MaTeMaTU4YeCKue
CBOMCTBA
[IpakTHueckoe 3aHsTHe
Tema 11.7 Copepxanrie y4eOHOT0o MaTepuaa
Pemenue 3anay. Jlorapudmuueckas GbyHKLHS.
Jlorapudmer. Pemenue MPOCTEUILINX 2
Jlorapudpmuueckas JIOTapu(PMUYECKUX YPaBHCHUM
byHKIUS KonTponbHast padbora
Pa3nes 12. MHokecTBa. DjieMeHThI Teopuu rpagos 10

Paznen 12. Coneprkanne yaeOHOro MaTepuana

MHuosxecTtBa. JnemeHTsl | [lonsiTue MHO>KECTBA.
Teopuu rpadoB [TogmHOXECTBO. Oneparnun c 2
MHOKE€CTBAMU
KoMOunnpoBaHHoe 3aHATHE
Tema 12.2 [TpodeccuonanbHO -
Onepanuu ¢ OpPUEHTHPOBAHHOE coJiep)kaHue
MHOKECTBaMH (conep:kanue npukiaagHoro MomyJs) 5
Onepanuu ¢ MHOXXecTBaMu. Pemenune
IIPUKJIAJIHBIX 3324
[IpakTHueckoe 3aHsiTUE
Tema 12.3 Coneprkanne yaeOHOro MaTepuaa
I'pader [Tonstue rpada. Cps3ubli Tpad, 4
JIEpeBO, UK rpad Ha TUIOCKOCTH
[TpakTuueckas pabora
Tema 12.4 Coneprkanue ydeOHOro MaTepuasa
Pemenue 3anay. Onepauuu C MHO’KECTBaMHU.
MHuoxectBa, ['padpl 1 ux | Onucanue peanbHBIX CHTyaluid ¢
MIPUMCHECHHE MTOMOIIIbI0 MHOYKECTB. 2
[Ipumenenne rpaoB K PELICHUIO
3a/1a4
KonTponbhas pabota
Pa3nes 13. DineMeHTbI KOMOMHATOPHKH, CTATUCTHKH U TEOPHHU 26
BEpPOSITHOCTEI
Tema 13.1 Coneprkanne yaeOHOr0o MaTepuaa
OCHOBHBIE NIOHATUSA IlepecraHoBKH, pa3MeleHus, 4
KOMOWHATOPUKH COYCTaHMUS.
KomOuHupoBaHHOE 3aHSTHE.

Tema 13.2 Coneprkanne ya4eOHOro MaTepraa OK-01. OK-
CoObiTHe, BeposSITHOCTH | COBMECTHBIE u HECOBMECTHBIE 02’
coObITHs. CrioxkeHue U | coObITHS. TeopeMbl O BEPOSATHOCTH OK-03 ’ OK-

YMHOXKEHHUE CYyMMBI COOBITHH. VYcenoBHas 0 4’

BEPOATHOCTEMH BEPOSTHOCTb. 3aBUCHMBIE u 4 OK-05 bK-O?
He3aBHCHUMBbIE coObITUS. TeopeMbl 0 ’
BEPOSTHOCTH MIPOU3BEICHUS
COOBITHH.
KoM0uHnpoBaHHOE 3aHATHE

Tema 13.3 [TpodeccronanpHO -
BepositHOCTB B OPUEHTUPOBAHHOE cojiepKaHue 4

po¢eCCHOHATBHBIX

(coneprkaHNe MPUKIAJTHOTO MOYJIS




3aayax OtHOocuTeNbHASsT YacTOTa COOBITHSA,
CBOMCTBO ee YCTOMYHUBOCTH.
Cratuctuueckoe orpezeneHne
BEepOATHOCTH. OleHKa BEPOATHOCTU
COOBITHSA
[IpakTHueckoe 3aHsATHE
Tema 13.4 Copneprxanue yueOHOTo MaTepuaa
JuckperHas cinyvaitHast | Busl CITy4aiHbIX BEJIMYMH.
BEJIMYMHA, 3aKOH €€ Onpenenenue JTUCKPETHOM
pacrnpeeneHus CIIy4ailHOM BEJIMYUHBI. 3aKOH 4
pacnpeneneHus JTUCKPETHOM
ciyyaliHON BennuuHbl. Ee yucinoBbie
XapaKTEPUCTUKHU
KomMOuHnpoBaHHoe 3aHATHE
Tema 13.5 Copepxanne yaeOHOTro MaTepualia
3ajgaun MaremMaTH4eckor | Bapuanumonnsiii psa. [Tonuron yactor
CTaTUCTUKH u rucrorpamma. CTaTuCTUYECKUE 4
XapaKTePUCTHKHU Psiia HAOII0AaeMbIX
JTAHHBIX
KoMOuHMpoBaHHOE 3aHATHE
Tema 13.6 [IpodeccrnonanpHO -
CocraBneHnue TabIuI 1 | OPHEHTUPOBAHHOE coJlep)KaHue
JuarpamMm Ha MpakTuke | (coaeprkaHue NpUKIaJHOTIO
MOJTYJIs1)
[lepBuunas obpaboTka
CTATUCTUYECKUX JTAHHBIX. 4
I'paduueckoe ux npeacTaBieHUE.
Haxoxnenue CpeaHUX
XapaKTEepPUCTHK, Ha0J110/1aeMBbIX
JTAHHBIX
[TpakTuueckoe 3aHATHE
Tewma 13.7 Coneprkanue y4eOHOro MaTepuana
Pemenue 3anay. DeMeHThI KOMOHMHATOPUKH.
OneMeHTHI CoObITHE, BEpPOSITHOCTH  COOBITHS. 2
KOMOMHATOPHKH, Crnoxenue u YMHOXEHHUE
CTaTUCTUKH U TEOPUU | BEPOSTHOCTEH
BEPOSATHOCTEH KonrpounbHast pabota
Paznen 14. YpaBHeHus 1 HepaBEeHCTBA 28
Tema 14.1 Copepxanne yueOHOro MaTepuasa
PaBHOCHITBHOCTH PaBHOCHIIBHOCTH ypaBHEHUU 51
ypaBHEHUU U HEPaBEHCTB. Omnpenenenus.
HEPABEHCTB. OcHOBHBIE TEOPEMBI
OOmure MeTobl PEIICHUs] | paBHOCHIIBHBIX nepexoax B OK-01. OK-
ypaBHEHMIX W HepaBeHCcTBax. OOmme 0 OKO’3 OK-
METOBI pGjH_IeHI/I}I 4 (’) A, OK:OS,
YpaBHEHMIA: TepexoJ OT pPaBEHCTBA OK-06, OK-07

(GyHKIMHA K paBEHCTBY apryMEHTOB
IUIE MOHOTOHHBIX (YHKIHH, METOI
pa3NoKeHUs Ha MHOXKHUTENH, METOJ]
BBEJCHUS HOBOU MIEPEMEHHO,
(GyHKIMOHATBHO -  rpaduyecKuit
METOJ




KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 14.2 Coneprkanne yaeOHOro MaTepuana
I'padpuueckuit meTon O06mme METO/IbI pelieHus
pelleHys ypaBHEHUH, | HEPaBEHCTB: IEPEXOJl OT CpPaBHEHHS

HEpPABEHCTB 3HaYeHUH PYHKUIUH K
CPAaBHEHHMIO 3HAYEHUIl apryMeHTOB
IUIE MOHOTOHHBIX (YHKUIMH, METOJ 4
UHTEPBAJIOB,  (YHKIMOHAJIBHO -

rpapuueckuii  meron. I'paduyeckuii
METO/ pEIECHUs] YPABHEHUHN U

HEPABEHCTB
KoMOuHnpoBaHHoe 3aHATHE
Tema 14.3 Copepxanne yueOHOro MaTepuala
YpaBHeHUS U Onpenenenue Moxayis. Packpbsitue
HEpPaBEHCTBA MOy IS 1o OIIpEEIICHUIO.
C MOJyJIEM [Ipocreiimue YpaBHEHUSA u
HEPAaBEHCTBA c MOJIYJIEM. 4
[Ipumenenue PaBHOCHIIBHBIX

[IEPEXO/IOB B OIPENEICHHBIX THUIAX
YpaBHEHHUH U HEPABEHCTB C MOAYJIEM
KomM0uH1poBaHHOE 3aHATHE

Tema 14.4 Coneprxanue yueOHOro MaTepuasa
VYpaBHeHUs U 3HaKOMCTBO C apaMeTpoM.
HEPAaBEHCTBA IIpocreimue YpaBHEHHUS u 6
C mapameTpaMu HEpaBEHCTBA C apaMETPOM
KomOuHupoBaHHOE 3aHATHE
Tema 14.5 [IpodeccronanpHO -
CocTaBiieHUE U pElIEHUE | OPUEHTUPOBAHHOE coJiepyKaHue
npoQecCHOHATIBHBIX (comeprkaHue MPUKIATHOTO MOAYJIS 8
3a71a4 Pewmenne TEKCTOBBIX 3a7a4
C MOMOUIBIO YPaBHEHUH | MPO(ECCHOHATLHOTO COJICPKAHUS
[IpakTyeckue 3aHsATHS
Tema 14.6 Conepxanue yueOHOro MaTepuasa
Pemenne 3anau. OO01ue MeTo1bl peleHus] ypaBHEHUH.
VYpaBHeHM VYpaBHEHMsI W HEpaBEHCTBA € 7
1 HEpaBEHCTBA MOJIyJIEM U C TapaMeTpaMu
[IpakTuueckoe 3aHATHE
[TpomexxyTounas attectarus (OK3aMeH) 6
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3.YCJOBUS PEAJIN3AIIAU ITIPOT'PAMMbBI YUEBHOM JTUCIUIIIUHBI
3.1.TpeGoBanusi K MATEPHAJIBHO - TEXHUYECKOMY O0ece4eHH 0
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Peanu3zanust mporpaMMbl AUCHMIUIMHBI OCYHIECTBISETCS B y4eOHOM ayIuTOpHH s
MPOBEACHUSI TEOPETUYECKUX M TMPAKTUUYECKUX 3aHATUNM, TPYNIMOBBIX U HWHAUBUIYAIbHBIX
KOHCYJIbTAIlMi, TEKYIIeT0 KOHTPOJS M TPOMEXKYTOUHOM aTTecTalllH, YKOMILIEKTOBAaHHOU
CHEIMATM3UPOBAHHON MEOEIBIO MO0 KOJIMYECTBY 00yUarommxcs 1 pabounM MECTOM IpenoaaBaTes.

3.2 UupopmanmoHHoe o0ecniedyeHne 00y4eHust

Jia peanuzauuu nporpamMmbl  OuOnHOTeuHbIM (oHA 00pa3oBaTeNbHON OpraHU3alUU HMEEeT
neyaTHble  W/MIM  JJIEKTPOHHBIE  OOpazoBaTelbHblE M MH(POPMALMOHHBIE  PECYPCHI,
PEKOMEHJOBAaHHBIE [UIS HCIOJNB30BaHUS B 00pa30BaTENIbHOM IpoIecce, HE CTapuie MHSATH JIET C
MOMEHTA U3/IaHUs.

INEPEYEHDb YYEBHOM JIUTEPATYPBI

bammakos M.U. Marematuka : y4eOHMK : JUIsi CTYJIEHTOB YUPEXKIECHUU CpEAHEro
npodeccuoHaibHOTO 00pa3oBanus / M. U. bammakos. - 2-¢ u3z. - Mocksa : Axkanemus, 2024. -
288 c. - ISBN 978-5-0054-2706-9

bammakoB M.M. Marematuka : 3ajadyHuK : ydeOHOE mocoOue sl CTYJICHTOB YUPEKICHUN
cpenHero npodeccuonanpHoro oopazosanus / M. U. bammakos. - 2-¢ uzn., crep. - Mocksa :
Axanemus, 2024. - 432 c. - ISBN 978-5-0054-2831-8

boromonos, H. B. Maremartuka. Anre6pa u Hauana ananu3a. ba3oBwlii ypoBenb: 10— 11

KJIacChl : Y4eOHHK Juisi cpeiHero odmero oOpazoBanus / H. B. boromonoB. — Mocksa :
WznarensctBo Opaiit, 2025. — 241 ¢. — (O6meoOpazoBarenbubiii mukn). — ISBN 978-5-
534- 16084-0. — Texcr : amektponHbIi / ObOpaszoBarenbHas miatdopma FOpaiiT [caidt]. —

URL.: https://urait.ru/bcode/568461

boromonos, H. B. Anre6pa n Havana aHanusa : y4eOHMK JJI CpeIHEro npodeccuoHalbHOTO
obpazoBanust / H. B. BoromonoB. — Mocksa : U3marensctBo HOpaiit, 2025. — 240 ¢. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-09525-8. — TekcT : »neKTpoHHBIH //
OopasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561040
Martematuka : anreOpa W Hayajla MaTeMaTUYECKOTO aHallW3a, reoMeTpusi. Anredpa M Havana
MaTeMaTudeckoro ananmmsa : 10-if kimacc : 6a30BbIid ypoBeHb : y4eOHHK : B 2 yactsax / A. I
Mopnkosuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. MapnaxaeBa. — 2-¢ u3f., cTep. —
Mockaa : [Ipocsemenue, 2022 — Yacte 1 — 2022. — 255 ¢. — ISBN 978-5-09-092041-4. —
Texcr : onektponHbli // JlaHb : 2JeKTpoHHO-OMONMOTewyHass cuctema. — URL:
https://e.lanbook.com/book/334712

Martematuka : anrebpa W Hayajlla MaTeMaTUYECKOTO aHallM3a, reoMeTpus. Anredpa U Havana
MaTeMaTH4ecKoro aHanmm3a : 11-if kimacc : 6a30BbIi ypoBeHb : yu4eOHHK : B 2 4actsax / A. I
Mopnkosuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. MapnaxaeBa. — 2-¢ u3j., cTep. —
Mockaa : [Ipocsemenue, 2022 — Yacte 1 — 2022. — 222 ¢. — ISBN 978-5-09-092045-2. —
Texcr : onektpoHHbli // JlaHb : 2JeKTpoHHO-OMONMOTewyHass cuctema. — URL:
https://e.lanbook.com/book/334718

Martematuka: anrebpa ¥ Hayala MaTeMaTHYECKOrO aHanMu3a, reoMeTpus. AnreOpa v Hayana
MaTeMaTu4eckoro ananmusa : 10-if kimacc : 6a30BbIid ypoBeHb : y4eOHHK : B 2 yactsax / A. I
Mopnkosuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. MapnaxaeBa. — 2-¢ u3j., cTep. —
Mocksa : Ilpocsemenne, 2022 — Yacts 2 — 2022. — 207 c¢. — ISBN 978-5-09-092044-5
(med. m3m.).. — TekcT : anmekTpoHHbIi // JlaHb : 35eKTpoHHO-OnOanoTeunas cuctema. — URL:
https://e.lanbook.com/book/334715

Martematuka : anreOpa W Hayajla MaTeMaTHYeCKOro aHanu3a, reoMeTpus. AnreOpa u Hayana
MaTeMaTH4ecKoro aHanmm3a : 11-if kimacc : 6a30BbIid ypoBeHb : yueOHHK : B 2 4actsax / A. I
Mopnkosuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. MapnaxaeBa. — 2-¢ u3j., cTep. —
Mockaa : IIpocBemenue, 2022 — Yacts 2 — 2022. — 206 c. — ISBN 978-5-09-092048-3. —



https://urait.ru/bcode/568461
https://urait.ru/bcode/561040
https://e.lanbook.com/book/334712
https://e.lanbook.com/book/334718
https://e.lanbook.com/book/334715

Tekct aneKTpoHHBIH // JlaHb ANEeKTPOHHO-OMOMMoTeyHass cuctema. — URL:

https://e.ianbook.com/book/360719

INEPEYEHb TNTPOPECCHUOHAJIBHBIX BA3 IAHHBIX, TH®OPMAILIMOHHbIX
CITPABOYHbIX CUCTEM

1 Znanium.com: DJEKTPOHHO - OmOnuoTeuyHas cucreMma:[caiit]. — MockBa, 2011 —
URL:https://new.znanium.com/ (mata oOpamenus: 17.01.2025). - Pexum nocryma: ans
aBTOpU3.MoJib3oBareneit MUIT.

2 3BbC IOpaiit: obpa3oBaresnbHas mwiardpopma. — Mocksa, 2013 — URL: https://urait.ru/
(mara oopamenus: 17.01.2025). - Pexxum moctyma: 1jis aBTopu3. nojs3oBareneid MUOT.

3 OnexTpoHHO-0nOIMOoTeuHast cucrema Jlanp: [caiit]. — Cankr-IletepOypr, 2011 — .
URL: https://e.lanbook.com/ (mata oOpamenus: 17.01.2025). - Pexum mocTyma:uis aBTOPHS.

noie3oBarenciit MUDT.

4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOM JUCLUIIAHDI

Ob6mas/nmpodeccruoHanbHas
KOMIICTCHIIUA

Paszgen/Tema

Tum oLeHOYHBIX MEPOIIPUATUI

K 01. Beibupats ciocoOsr P1,Temal.l,1.2,1.3 TectupoBanue;
perieHus 3ana4y ,1.4,15,1.6 VYcTHBIH onpoc;
npodeccruoHanbHOM P2, Temr 2.1,2.2,2.3,2.4, MareMaTH4eCcKui
JIeSITCIHOCTH 2.5 JluKTaHT;
MIPUMEHUTEIBHO P 3, Temsr 3.1,3.2,3.3,3.4 NunuBunyansHas
K pa3JIUYHbIM KOHTEKCTaM P4, Temr14.1,4.2,4.3,4.4, CaMOCTOSATEIbHAS

45,4.6,4.7 ,4.8,4.9,4.10, paborta;

411 [IpencraBnenue

P 5, Temsr 5.1, 5.2 pe3yabTaToB

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8, 6.9, 6.10,

MPaKTUYECKHUX padoT;
3amura TBOPUECKUX

6.11 pabor;

P7, Temn 7.1,7.2,7.3,7.4, 3ammura

75,76, 7.7,7.8,7.9, 7.10, WHIMBHTY aJTbHBIX
7.11, 7.12, MPOEKTOB;
7.13,7.14,7.15, 7.16, 7.17 Kontponbnas padoTa;
P &, Temsrr 8.1, 8.2, 8.3, 8.4, Brimonnenue

8.5, 8.6 HK3aMEHAIIMOHHBIX
P9, Tems1 9.1,9.2, 9.3, 3aJJaHuM.

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

P12, Temnr 12.1, 12.2, 12.3,
12.4

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

P 14, Temnr 14.1, 14.2, 14.3,
14.4,145,14.6

OK 02. Ucronb30Barthb

P1,Temal.1,1.2,1.3,14,

TectupoBanue;



https://e.lanbook.com/book/360719
https://new.znanium.com/
https://e.lanbook.com/

COBpPEMEHHBIE CPE/ICTBA
MIOUCKA, aHaJIu3a U
MHTEpIpeTanun
uH(popManuu, 1
MH(pOPMaLMOHHbIE
TEXHOJIOTUH ISl BBIITOJIHEHUS
3aJja4 npoQeccuoHaIbHOI
NeSITeIbHOCTH

15,16

P2, Temr1 2.1,2.2,2.3,2.4,
25,26

P 3, Temnr 3.1,3.2,3.3,34
P4, Temb14.1,4.2,4.3,4.4,
45,46,4.7,4.8,4.9,4.10,

4.11

P5, 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,

YCTHBIN O1IpOC;
MareMaTH4eCcKuit
JIMKTaHT;
NuauBunyansHast
CaMOCTOSATEIbHAs
pabora;
[Ipencrasnenue
pe3yJIbTaTOB
MPAaKTUYECKHUX padoT;
3ammra TBOPYECKUX

6.11 pabor;

P7,Temsr 7.1,7.2,7.3,7.4, 3ammura

75,7.6,7.7,7.8,7.9, 7.10, WHIVBUIYaTbHBIX

7.11,7.12, MIPOCKTOB;

7.13,7.14, 7.15, 7.16, 7.17 KonTponbHast pabora;

P 8, Temnl 8.1, 8.2, 8.3, 8.4, Brmonnenue

8.5, 8.6 3K3aMEHAIIMOHHBIX

P9, Temr1 9.1, 9.2, 9.3, 3aJJaHuH.

9.4,9.5

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,

124

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

IT-o/c, 14.6
OK 03. IlnanupoBats u P1,Temal.1,1.2,1.3,14, TectupoBanue;
peanmu3oBbIBaTH coocTBeHHOe | 1.5, 1.6 YcTHBI onpoc;
npodeccuoHanbHOe U P2, Temr 2.1,2.2,2.3,2.4, MarteMaTH4eCKU
JTUYHOCTHOE PA3BHUTHE, 25,26 JukTtaHT;
MPEANPUHUMATEIBCKY O P 3, Temsr 3.1,3.2,3.3,3.4 NupuBunyansHast
JIEATEIILHOCTD B P4, Temr14.1,4.2,4.3,4.4, CaMOCTOSITEIIbHAS
npodeccuoHaabHOM chepe, 45,4.6,4.7,438, 4.9, 4.10, pabora;
HCIOJIL30BaTh 3HAHUA 110 4,11 [IpencraBnenue
¢unancoBoit rpamoTHocTU B | P 5, Temsl 5.1, 5.2 pe3yJIbTaToB

PA3TUYHBIX ) XU3HCHHBIX
CUTyalusiIx

P 6, Temrl 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8,6.9, 6.10 I1-
o/c, 6.11

P7, Temu 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, Temrul 8.1, 8.2, 8.3, 8.4,
8.5,8.6

P9, Temrr 9.1,9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
104

P11, Temer 11.1,11.2,11.3,

MPaKTUYECKHUX padoT;
3ammra TBOPYECKUX
pabor;

3ammura

VHIMBU/Ty TbHBIX
MIPOCKTOB;
KonTponbHast padora;
Bremonnenue
9K3aMEHAIIMOHHEIX
3aganuid. TecTupoBaHue;
VYcTHBIN onpoc;
MareMaTnaecKuit
JvKTaHT;
NunuBuyanpHas




11.4,11.5,11.6,11.7

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,

CaMOCTOSATEIbHAS
pabora;
[Ipencrasnenue
pe3yabTaToOB
MPaKTHYECKHUX padoT;
3amuTa TBOPUYECKHUX

14.4, 145 pabor;
II-o/c, 14.6 3amura
WHIUBUIYaTbHBIX
MIPOEKTOB;
KonTponbhast pabora;
Bremonnenue
9K3aMCHALIMOHHEIX
3aJaHUM.
OK 04. 3ddexTuBHO P1,Temal.1,1.2,1.3, 1.4, TectupoBanue;
B3aMMOIECHCTBOBATh 1 15,16 VYcTHbIi onpoc;
paboTaTh B KOJUIEKTHBE U P2, Temr 2.1,2.2,2.3,2.4, MareMaTH4eCcKui
KOMaH[1e 25,26 JukraHT;
P 3, Temsr 3.1,3.2,3.3,3.4 NunuBunyansHas
P4, Temr14.1,4.2,4.3,4.4, CaMOCTOSATEIbHAS
45,4.6,4.7,4.8,4.9,4.10, paborta;
4,11 [IpencraBnenue
PS5, Temnt 5.1, 5.2 pe3yJIbTaTOB

P 6, Temrl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7, 6.8, 6.9, 6.10,

IPAKTHYECKUX padoT;
3amuTa TBOPUECKUX

6.11 pabor;

P7,Temn 7.1,7.2,7.3, 7.4, 3amura

75,76, 7.7,7.8,7.9, 7.10, WHIUBUTY ATBHBIX

7.11, 7.12, MIPOEKTOB;

7.13,7.14,7.15, 7.16, 7.17 Kontponbnas padoTa;

P 8, Temur 8.1, 8.2, 8.3, 8.4, Bremonnenue

8.5, 8.6 HK3aMEHAIIMOHHBIX

P9, Temr1 9.1, 9.2, 9.3, 3aJlaHuM.

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

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

IT-o/c, 14.6
OK 05. OcyuiecTBasiTh P1,Temal.1,1.2,1.3,1.4, TectupoBanue;
YCTHYIO 15,16 YcTHBIl onpoc;
W MUCbMEHHYIO P2, Temn1 2.1,2.2,2.3,2.4, MaremaTuueckuit
KOMMYHHKAIMIO HA 25,26 JIMKTaHT;
TOCYyJIApCTBEHHOM SI3bIKE P 3, Temsr 3.1,3.2,3.3,3.4 NuauBunyansHas
Poccuiickoit denepanuu ¢ P4, Temr14.1,4.2,4.3,4.4, CaMOCTOSATEIbHAs
Y4ETOM OCOOCHHOCTEH 45,46,4.7,4.8,4.9,4.10, pabora;
COIIMAJIBHOTO U KyJbTypHOro | 4.11 [IpencraBnenue




KOHTCKCTa

P 5, Temnr 5.1,5.2
P1,Temal.1,1.2,1.3, 1.4,
15,16

P2, Temr1 2.1,2.2,2.3,2.4,
25,26

P 3, Temsr 3.1,3.2,3.3,34
P4, Temb14.1,4.2,4.3,4.4,
45,46,4.7,4.8,4.9,4.10,
411

P5, 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, Temsr 7.1,7.2,7.3, 7.4,
75,7.6,7.7,7.8,7.9, 7.10,
7.11,7.12,
7.13,7.14,7.15,7.16, 7.17
P 8, Temnl 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

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

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, 145, 14.6

P9, Temrr 9.1,9.2, 9.3,
9.4,9.5

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, Temnr 12.1,12.2,12.3
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

IT-o/c, 14.6

pe3yNbTaToB
NPAaKTHYECKUX padoT;
3amuTa TBOPUYECKHUX
pabor;

3ammura

WHIMBUTY ATbHBIX
MPOEKTOB;
KonTponbhas pabora;
Brimonnenue
JK3aMEHAIMOHHBIX
3aJlaHUM.

OK 06. ITposiBisTH
rpak1aHCKO-
MaTPUOTUUYECKYIO MO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHHE Ha
OCHOBE TPaJULIHOHHBIX
00I11eYeTOBEYECKUX
IIEHHOCTEH, B TOM UHCIIE C
Y4€TOM TapMOHU3AIUU

P1,Temal.l,1.2,1.3, 1.4,
15,16

P 6, Temsl 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

TectupoBanue;
VYcTHBIN o1poc;
Maremartnueckuit
JvKTaHT;
NuauBuyansHas
CaMOCTOSITENIbHAS
pabora;
[IpencraBnenue
pE3yIbTAaTOB




MCXHAIIMOHAJIbHBIX 1

P 8, Temur 8.1, 8.2, 8.3, 8.4,

NpaKkTUYECKUX padoT;

MEXKPEJIUTUO3HBIX 8.5, 8.6 3ammura TBOPYECKUX
OTHOLIEHUH, TPUMEHSATh P 14, Tems! 14.1, 14.2, 14.3, | pabor;
CTaHIapThHI 14.4,14.5, 14.6 3amura
AHTHKOPPYIIIHOHHOTO VHIWBHUIYaTbHbBIX
IOBEJICHUS MIPOEKTOB;
KonTponbhas pabora;
Bremonnenue
9K3aMCHALIMOHHEIX
3aJaHuN
OK 07. ConeiicTBOBaThH P1,Temal.1,1.2,1.3, 14, TectupoBanue;
COXPAHEHUIO OKpYKarouen 15,16 YcTHBI o11poc;
cpensl, pecypcocoepexennto, | P 2, Temsr 2.1, 2.2,2.3,2.4, Marematuueckui
MIPUMEHATH 3HAHUS 00 2.5,2.6 IUKTaHT;
W3MEHEHHMH KJIUMaTa, P 3, Temsr 3.1,3.2,3.3,3.4 NunuBunyansHas
MIPUHITUTIEI OEPEKITUBOTO P4, Temr14.1,4.2,4.3,4.4, CaMOCTOSATEIbHAS
MIPOU3BOJICTBA, 3P PEKTUBHO 45,4.6,4.7,4.8,4.9,4.10, paborta;
JIENCTBOBATH B 411 [IpencraBnenue
YPE3BBIYANHBIX CUTYaLUAX P 5, Temsr 5.1, 5.2 pe3yJIbTaToB

P 6, Temnl 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 &, Temsrr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tems1 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

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

PAKTHYECKHUX padoT;
3ammra TBOPYECKUX
pabor;

3ammura

WHIMBUTY TbHBIX
MIPOEKTOB;
KonTponbHas pabora;
Brimonnenue
JK3aMEHAIMOHHBIX
3aJlaHUH.

5.

B xome peanuzanum oOydeHHs HCIONb3YeTCSd CMEIIaHHOE OO0y4YeHHEe, OCHOBAaHHOE Ha
WHTETpAIlMM TEXHOJOTUH TPAJUIIMOHHOTO H DJEKTPOHHOTO OOy4YeHWs,
TPAIUITMOHHBIX y4eOHBIX (OpM 3aHATHI, (OpMaMH W BHIAMH B3aUMOJICUCTBHUS B DJIEKTPOHHOM

o0pa3oBaTenbHOI cperie.

[IpumeHsrOTCST ClieyIonMe MOJeTu OOyYeHHs: TEePEeBEPHYTHIM Kilacc, KOT/Aa CTYACHTHI
3HAKOMSATCS ¢ HOBBIM MAaTe€pUaJiOM ITPU MOMOIIM 3JIEKTPOHHBIX PECYPCOB CAMOCTOSTEIBHO I0MA, a

OBPA3OBATEJIBHBIE TEXHOJIOI'H

Ha ayJUTOPHBIX 3aHATHUSAX IPOUCXOTUT 00CYKIACHUE N3YUEHHOTO MaTepuaa.

3aMCIICHUN 4YaCTHu



OcBoenne 00pazoBaTeIbHONM MNpOrpaMMbl OOECIIEUMBAETCA pecypcaMu  3JIEKTPOHHOMN
nH(pOpMaLMOHHO - oOpa3zoBarenbHOl cpeasl SDO.MIET.RU

B mpouecce oOydeHus Tpu NPOBEACHUM 3aHITHA U JUISI CAaMOCTOATEIBHOW paboThI
WCTIONB3YIOTCSl BHYTPEHHHUE JIEKTPOHHBIC PECYPCHI B Pa3IMUHBIX (PopMax.

HpI/I IIPOBEACHNUN 3aHATUA H IS CaMOCTOSITEILHOU pa6OTBI HCIIOJIB3YIOTCA BHCIIHUC
AJIEKTPOHHBIE PECYPCHI B (popmax:

- SJICKTPOHHBIX KOMIIOHCHTOB CCPBUCOB:

17. https://resh.edu.ru/

18. https://mob-edu.ru/

19. https://www.mos.ru/city/projects/mesh/

Pabouas mporpamma yuyeOHOM aucuMIiMHbl «MaTemaTtuka» IO CHEUUAIBHOCTH CPEIHETO
npodeccuoHaibHOro ooOpazoanusi 11.02.13 «TBepmoTenpHas 3JIEKTpOHWKA»  pa3paboTaHa B
KoJute ke neKTpoHuku U nHpopmatuku 30.04.2025 roaa, mpotokos Ne 6.

JIMCT COI'JTACOBAHUA

Pabouas mporpamma coryiacoBasa ¢ Jupexkropom koiiemxa OV HUY MUDT

Jupektop kosuiemxa / /C.H. JIutBuHOBa /


https://resh.edu.ru/
https://mob-edu.ru/
https://www.mos.ru/city/projects/mesh/
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