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1. O0mas xapakTepucTUKa pado4eil mporpaMmMsbl 0011€00pa3oBaTeIbHOIM
aucuunianabl OO/1.11 MaTtemaTuka

MecTo IMCUMILVIMHBI B CTPYKTYpe o0pa3oBareibHO# nporpammsel CIIO:

Oo6meo6pazoBatenpHas gucruuinHa OOJl.11 Marematuka siBisieTcst 00s3aTeIbHON
4acThl0  00IIe0o0pa30BaTENIbHOTO  IIMKJIA  O0pa3oBaTeNbHOW  MpPOTpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no cnenumansHocTH 23.02.08 CTPOUTENBCTBO KEIE3HBIX
JIOpOT, YTh ¥ IMyTE€BOE XO3SHUCTBO

1.2. llesiu ¥ uIaHMpYyeMble Pe3yJbTaThl 0CBOEHHS TUCIIUILINHBI:
1.2.1. Heab (uCUMIIAHBI

Conepxanue mporpaMmbl obieoOpaszoBarenpHOr  aucnurummasl OO/ 11
MaremaTuka  HampaBJI€HO Ha  JIOCTHXKEHHE  pE3yJbTaTOB €€  HU3y4YeHUs
B cootBeTcTBUU ¢ TpeboBanusimu DPI'OC COO c¢ yuerom mnpodeccrnoHaIbHON
HampasieHHoctu PI'OC CIIO. TlpuoputeTHbIMH UEISIMU OOy4YEHHUS MaTEMaTHKe
Ha 0a30BOM YPOBHE SIBJISIIOTCSI:

- (hpopmupoBaHUE MEHTPATBLHBIX MaTEMATUUECKUX MOHSATUHN (YKCTI0, BEIMYMHA,
reoMeTpuieckasi Gpurypa, rnepeMeHHasi, BepOsiTHOCTb, (DYHKIIHS), 00ECIIEYUBAIOIIUX
MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MATEMAaTHYECKOro  0Opa3oBaHUS
oOydJarommxcs;

- TOJBEJCHUE OOYYarONIUXCsl HAa JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTUKU M OKPYXKAIOIIEr0 MHpa, NOHUMAaHHE MATEMATUKH Kak
YacTH OOIIEH KyJIbTYphI YEJIOBEUECTBA;

- Pa3BUTHUE MHTEJUICKTYAJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH 0Oydarommxcs,
MO3HABATEIbHOM  aKTUBHOCTH,  HMCCJIEAOBATEIbCKUX  YMEHUH, KPUTHYHOCTH
MBIIIJICHUS, UHTEepeca K U3YYECHUIO MaTeMaTHKH;

- ¢dopmupoBanne (yHKIIMOHATHLHOM MAaTEMAaTHYECKONW TPAaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MAaTEMAaTUUYECKUE ACMEKThl B PEalIbHBIX )KU3HEHHBIX CUTYalUiX U MpHU
U3YYEHUU JAPYTUX JTUCUUIUIMH, MPOSBIECHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,

(l)OpMYJ'H/IPOBaTB HX Ha A3BIKC MAaTCMAaTHKM H CO34aBaTb MATCMAaTHUYCCKHC MOJOCIIH,
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MPUMEHSATh OCBOCHHBI MAaTEeMAaTHYECKUH ammapaT [Jjs penieHus MPaKTHKO-
OpPUEHTHUPOBAHHBIX 3aja4, 3a7a4 npodeccuoHaTbHON JIeITEJIbHOCTH,
UHTEPIPETUPOBATH U OLICHUBATH TIOJyUYCHHBIC PE3yJIbTaThI.
1.2.2. Ilnanumpyemble  Ppe3yJbTAaThl  OCBOEHHSI  001Ie00pa30BaATEILHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

O6mue komnerenuuu (nanee — OK) u mpodeccruoHanbHbple KOMIETEHIINH (J1ajiee
— IIK) ®I'OC CIIO B COOTHECEHMH C JUYHOCTHBIMHU, METANpPEIMETHBIMU
u MPEAMETHBIMU pe3yiabTaTaMu o0yJecHUs 0a30Boro YPOBHS

(manee — [TP6) ®I'OC COO mnpepcraBieHbl B TAOIUIIE:



Kox v nanmenoBanue

Pe3ysabTarsl 00y4yeHus

iﬁ&ﬁtggﬁ;‘;ﬁ; Oo0mmue JucuumimHapHble
OK 01. Beibupats | JIuuHocTHBIE — pe3ynbTaThl  MOJDKHBI  oTpaxkarh | [IPO1. Bnamenue meromamu JOKa3aTelnbCTB, arOpUTMaMU
crocoObl pelIeHusl 3a4ad | B YAaCTH: TPYAOBOTO BOCIIUTAHMS: pelieHus 3ajad; yMeHHe (OpMyIupoBaTh OIpeIeseHMs,
npodeccuoHaIbHON - TOTOBHOCTb K TpYyAy, OCO3HAaHUE IICHHOCTH | aKCMOMBbI M TEOPEMbI, IPUMEHATh MX, IPOBOAUTH
JEATEIIBHOCTH MacTepcTBa, TPYJOI00ue; JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEIICHUS 3a1a4;
MPUMEHUTEILHO - FOTOBHOCTb K AKTUBHOU nestenpHocTd | ITPG2. YmeHue onepupoBarh NMOHATHSIMU: CTEIEHb YMCIIA,

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJIOTHYECKOM M COIHAIbHON HalpaBIEHHOCTH,
CIIOCOOHOCThP ~ WHULMUPOBATh,  IUJIAHUPOBaTb U
CaMOCTOSITENILHO BBIIOIHATH TAKYIO ACATCIBHOCTD;

- MHTEpeC K pas3audHbiM chepaM mpodecCHOHAIbHOM
JeATENLHOCTH/

- TOTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHHUIO
U caM000pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HU
MeranpeaMeTHbie pe3yIbTaThl JOKHBI OTPAXKATh:

Osnanenue YHUBEpCATbHBIMHU Y4IeOHBIMH
MI03HABATEIIbHBIMU JCHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIEHO dbopMynupoBath
U aKTyaJu3upoBaTh  MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH TPH3HAK WM
OCHOBaHUS N1 CpPaBHEHUA, KJacCU(pUKAIIUU
1 0000I1IeHHS;

- ompeneNnsaTh LEeTU  JeATeIbHOCTH,  3ajaBaTh
napaMeTpsl U KPUTSPUHU UX JOCTHKCHHS,

- BBISIBIATH 3aKOHOMEPHOCTH ¥  MPOTUBOPEUHS

B paCcCMaTpHUBACMBIX ABJICHUAX,

- BHOCUTH KOPPCKTUBBI B HACATCIBHOCTb, OLUCHHBATH
COOTBETCTBUEC PE3YJIbTATOB LCIAM, OLCHHUBATH PUCKHU
MMOCIEACTBUI I€ATEIbHOCTH

- pa3BUBAaTH Kp€aTHuBHOC MBIIIJICHUE

jgorapuM yHMClIa; YMEHHUE BBIIOJHATH  BBIYUCICHHE
3HAYEHUM ¥ TIPeoOpa30BaHUs BHIPAKEHUU CO CTEIICHIMH U
jgorapupmamu, mpeodpa3oBaHus JpOOHO-pALlMOHATIBHBIX
BBIPXKEHHUI;

[1PG3. YMeHue omnepupoBaTh MOHITHSIMU: palldOHAIBHBIC,
UppalnyoHaIbHbIE, HOKa3aTesbHbIE, CTEIECHHBbIE,
JorapupMHUUECKUE,  TPUTOHOMETPUYECKHE  ypaBHEHHS
Y HEPaBEHCTBA, UX CUCTEMBI;

I1P65. YMeHue onepupoBaTh HOHATHUSAMHU: pallMOHAIIbHAS
¢byHKLUs, MOKa3aTenbHas (YHKIMS, CTENEHHas (QyHKIUS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHK1MU, oOpaTHble (QYHKIMM; YMEHUE CTPOUTH I'paduKu
M3YYEHHBIX (QYHKIMH, HCIONb30BaTh Tpaduku IMpuU
U3Y4ECHHUH IIPOLIECCOB
Y 3aBHCHMOCTEH, MPU pElIeHUHU 3a[a4 U3 JAPYruX y4eOHBIX
IIPEIMETOB W 33Ja4 M3 pEaJbHOM KU3HU; BBIpaXaTb
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JOJIM M YacTH, Ha JBHU)KEHUE,
paboTy, CTOMMOCTb TOBapOB M YCJIYI, HAJOTH, 33Jaud U3

obmacth  ympaBlieHHWS  JUYHBIMU W CEMEHHBIMH
dbuHAaHCAMM);  COCTAaBIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M WX CHUCTEMbl 1O YCJIOBHIO 3aJayH,
HCCIIEIOBATh  TOJIYYEHHOE  PEUIEHME W OLEHUBATh

MIPaBI0N0I00HOCTh PE3yNbTATOB;




NIPU PEUICHUU J)KU3HEHHBIX MTPOOJIEM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BJIQJICTh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOW U
MPOEKTHON JCSITENbHOCTH, HAaBBIKAMHU pa3pelieHus
npo0Jem;

- CIIOCOOHOCTh u TOTOBHOCTh
K CaMOCTOSITCIbHOMY IOMCKY METOJIOB PCIICHHS

MMPAKTUYCCKUX 3aja4, MMPUMCHCHUTIO PAa3IIMYIHBIX
MCTOA0B ITO3HAHUA
- BBISBIIATD IMPUIUHHO-CJIICACTBCHHBIC CBA3U

U aKTyaJM3UpOBaTh 3aj7ayy, BbIJBUIATh TUIIOTE3y €€
pelIeHNs, HAaXOAUTh APryMEHTHI JJI1 JOKa3aTelIbCTBA
CBOUX YTBEpP’KACHUH, 33/1aBaTh apaMeTpbl U KPUTEPUH
pelieHus;

- QHAJIM3UPOBATh MOJIyUYCHHBIE B XOJI€ PELICHHUs 3a]1aun
pe3yJIbTaThl, KPUTUYECKH OLICHUBATh 179
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh U3MEHEHHE
B HOBBIX yCJIOBUSIX;

pa3pabaTbIBaTh IU1aH peLeHus
C YYEeTOM aHaju3a MMEIOIIUXCS
Y HEMATEepUAJIbHBIX PECYPCOB;

- yMeTb MEpPEeHOCUTb 3HaHWs B IIO3HABATEIbHYIO
U TIPAaKTHYECKYIO0 0071aCTH )KU3HEACITEIbHOCTH;
- yMeTb UHTETPUPOBaTH 3HAHUS U3
HpPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBbIE WJEH, NpejiaraTh OpUTrHHAJIbHbBIE
MOJIXO/Ibl U PEIICHUS

- CTaBUTh MNpoOJIEMBl U JIOITYCKaIOI1e
CIIOCOOHOCTh ux MCIIOJIb30BaHUS
B TI03HABATEJILHOW U COLIMATILHOM MPaKTHKE
OBnanenue YHHUBEpCaTbHBIMU PETYISTHBHBIMH
JNENCTBUAMU: a) caMOOpTaHU3aIMs: JienaTh
OCO3HAHHBII BBIOOp, apryMEHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHE

POOIIEMBI
MaTCpHraIbHBIX

pa3HbIX

3a7a4H,

ITPGY9. YMeHue omepupoBaTh MOHATHSAMHU: TOYKA, MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIBYTPAHHBII yrou,
CKpeIIMBaOIINecs psiMbIE, napauieaIbHOCTD u
MEePHEHANKYIISIPHOCT MPSMBIX M TIOCKOCTEH, YTOJI MEXIY
IOPSIMBIMU, YTOJI MEXAY MpSAMOM M IUIOCKOCTHIO, YIOJ
MEXy TJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTossHuE MEXIy MPSAMBIMH, PACCTOSIHUE  MEXKAY
IJIOCKOCTSIMU; YMEHHE MCMOJB30BaTh MPU PEIICHUH 3a/1ad
U3Y4YeHHbIE (AaKThl U TEOpeMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAOIIETO MUPA;

[TP610. YMmeHue onepupoBaTh NOHITUSIMHU: MHOTOTPAaHHUK,
CEUYEeHHE MHOIOIPAaHHMKA, KyO, Mapajienenure], npu3Ma,
nupamMua, Urypa ¥ MOBEPXHOCTh BpallleHUs, LUIUHJD,

KOHyC, mmiap, cdepa, cedeHus GUTYpBl BpalleHHS,
IUIOCKOCTh, Kacaromasicsi cdepbl, IMIMHIAPA, KOHYCa,
miomajab IMOBCPXHOCTH NHpaMUAbI, IIPU3MBI, KOHYCA,

LWIMHApPA, IIomaak chepbl, 00beM Kyda, MpsIMOYroIbHOI0
napajuiesenune1a, TMpaMubl, IpU3Mbl, IWIKHIPA, KOHYCA,
11apa; yMeHue n300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTHU
BpAllleHUs, X CEUEHUS OT PYKH, C TIOMOIIbIO YEPTEHKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX  CPEICTB;  YMEHHE
pacrno3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; yMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

[IP611 VYMmeHnue omepupoBaTh TMOHATHSAMHU: JBUKEHHE B
IPOCTPAHCTBE, MOAOOHbIE (UIYpsl B MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHWE IUIOHIAACH TIOBEPXHOCTEH U
00BeMOB NMOJOOHBIX GUTYp MPH PEIICHUHU 3a/1a4;

[1P612. YMeHue BBIYUCIATH T'€OMETPHUECKUE BETHMUMHBI
(muHa, yroj, IIomanb, o0beM, TUIONIAJbh MOBEPXHOCTH),
UCTOJIb3Ys U3yYCHHBIE (POPMYIIBI U METO/IBI;

[1P613. YMeHue onepupoBath MOHATUAMU: MPSIMOYTOJIbHAS

CHUCTEMA KOOpJAUHAT, KOOpAWHATBI TOYKH, BCKTOD,
KOOpJAWHATBl BCEKTOpa, CKaJIAPHOC IIPOU3BCACHUEC, YIOJI
MCKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOHU3BCACHUC




BEKTOPA Ha YHCIIO; HaXOAWTb
C MOMOIIBIO M3YYEHHBIX (OPMYT KOOPAMHATHI CEpPEIUHBI
OTpe3Ka, paCCTOSTHUE MEXKy IBYMS TOUKAMU;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YUEHHBINA METO
JUIsl pelIeHHs 3aladyd, pPAclO3HAaBaTb MAaTEMaTHYECKHE
(baxTh

U MaTeMaTHYeCKUE MOJAEIHN B IPUPOAHBIX U OOILECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME IMPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHMCKOM H MHUPOBOU
MaTEMaTUYECKON HAyKH

OK 02. Hcnomsp3oBaTth

COBPEMEHHBIE  CpEJIICTBa
TIOUCKa, aHamm3a |
UHTEPIpETauN
uHpopmanuu, u
UH(POPMALOHHBIE
TEXHOJIOTUH VISt
BBITTOJTHEHHS 3ama4
npodeccnoHaIbHON
JeSITeTbHOCTH

JIMYHOCTHBIE PE3YJbTATHI JOJDKHBI OTPaXKaTh B YaCTH:
[EHHOCTH HAYYHOTO MTO3HAHMS:

- c(OpPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKH M OOIIECTBEHHOH NPAaKTUKH, OCHOBAHHOTO Ha
JManore  KyJIbTyp, CHOCOOCTBYIOUIETO OCO3HAHHIO
CBOET0 MECTa B MOJHUKYIHTYPHOM MHUDE;
MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
Ognanenue YHHUBEpCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSMH:

B) paboTta ¢ uHpopmaruei:

- BIIQJCTh HABBIKAMH TIOJyYEHUS HWHPOpPMALUU U3
UCTOYHUKOB  DPa3HbIX  THUIOB,  CaMOCTOSITENIbHO
OCYIIECTBIISITh TIOMCK, aHAU3, CHUCTEMAaTU3alMI0 W
UHTEpHpeTalnio MHQOPMAIMN pa3lIWYHbIX BUJIOB HU
dbop™m mpeacTaBIeHUS;

- CO3/1aBaTh TEKCThI B Pa3IMYHbIX (hopMaTax C yueToM
Ha3HaueHUs WHOOpPMAMKA H IeJICBOW ayAUTOPHH,
BbIOMpas ONTHUMaJbHYI0 (OpMy TpeacTaBiIeHUs U
BU3YaITU3aIlNH;

- OILIGHWBaThb  JIOCTOBEPHOCTbD,
UHpOpMaInH, ee COOTBETCTBHE
U MOPAJIbHO-3TUYECKUM HOPMaM;
- WUCNOJNB30BaTh  CPENCTBA

JIETUTUMHOCTh
MIPaBOBBIM

MH(OPMAIIMOHHBIX

[1P64. VYwmenuwe omepupoBaTh MOHATUAMU: (YHKIHS,
HenpepeiBHAs (DYHKIMSA, TPOU3BOAHAS, TepBooOpa3Hasi,
ONpE/IETICHHbII UHTErpai; YMEHHE HAXOAUTh IMPOU3BOIHbBIC
dNeMEHTapHbIX  (QYHKUUM,  UCHONB3YS  CIPaBOYHbBIC
MaTepHuabl; HCCIIEA0BATh
B MPOCTEUINUX clydasx (YHKIUA HAa MOHOTOHHOCTH,
HAXOJUTh HAUOOJIBIINE U HAUMEHBIIINE 3HaUeHUs (QYHKIUH;

CTPOUTh TIpaUKM MHOTOYJIEHOB C HCIOJb30BAHHUEM
ammapata — MaTEeMaTH4YeCKOro  aHajlu3a;  NPUMEHATh
IIPOU3BOIHYIO

OpU pelIeHUM 3aJad Ha JBIKEHHE; pellaTh MpPaKTHKO-
OpPUEHTHPOBAaHHbBIE 33/1a4M HA HaWOOJBIINE U HAMMEHBIINE
3HA4YEHUs1, Ha HaXOKJCHUE IYTH, CKOPOCTH U YCKOPEHHUs

[1P66. YMeHnue pemiath TEKCTOBBIE 33/1a4 Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JOJM M YacTd, Ha JBH)KEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3aJaddl W3

o0nacTd  ynpaBieHMs  JUYHBIMA U CEeMEHHBIMHU
¢buHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEIOBaTh  IOJIyYEHHOE  pEIIeHHe M OLCHMBATh
MPaBONOI00HOCTh PE3YJIbTATOB;

[IP67. VYwmeHue omnepupoBaTh MOHATHSAMHU: CpeIHEe

apI/I(I)MCTI/I‘-ICCKOG, MEauaHa, HauOOJbIlIee U HaUMEHbIICE
S3HAYCHUA, pasMax, AUCHCPCHUs, CTAHAAPTHOC OTKIIOHCHUC




U KOMMYHUKAIIMUOHHBIX TEXHOJOTHUH B peEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX
M OpraHM3allMOHHBIX  33aJa4 C  COOJIIOJIEHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHHUKH OE€30MaCHOCTH,
TUTHUEHBI, pecypcocOepekeHusl, IPaBOBbIX U 3TUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOUW 0€30TaCHOCTH;

- BIIaJieTh HABbIKAMHU PACIIO3HABAHHUA M 3AIIUTHI

YKCI0BOT0 HabOpa; YMEHHE U3BJICKAaTh, HHTEPIPETHPOBATH
uHpOpMaIIHMIO,  TMPEJACTABICHHYIO B  Ta0iuiax, Ha
auarpaMmax, rpadukax, OTpaskarollyl0 CBOMCTBA peaabHBIX
IPOIIECCOB

U SBJICHUH; TPEACTaBIATh HHPOPMALUIO C IIOMOIIBIO
Ta0JIHIL

W JHarpamMm; HCCIIEA0BaTh CTATUCTUYECKHE AaHHBIE, B TOM

uH(pOopMaIuy, nH(OPMAITMOHHON 0e30MacHOCTH | YHMCIe C TPUMEHEHHWEM TrpadHuuecKkux METOJ0B |
JUYHOCTH 3JIEKTPOHHBIX CPEJCTB;
[1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YUEHHBIH METO
JUIs pEeUIeHUs 3aJayd, paclo3HaBaTh MaTeMaTUYeCKHe
(baKTbI
U MaTeMaTHYeCKUE MOJAEIHU B IPUPOAHBIX U OOILECTBEHHBIX
SBIICHUSX, B HCKYCCTBE, YMEHHE TPHUBOIUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITMM pOCCUIICKOW U MHpPOBOH
MAaTEMaTU4YECKON HAyKH
OK 03. [IInanupoBath | JIMyHOCTHBIE  pe3ynbTaThl  JODKHBI  orpaxarb | IIPO1. Branenue meromamu 10Ka3aTeNbCTB, aIrOPUTMaMHU
u peann30BBIBaTh | B YACTH: JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHHMS: pemieHus 3a1a4; yMeHHe (OpMyTUpOBaTH OIpEaeIICHUs,
COOCTBEHHOE - cOpMHUPOBAHHOCTb HPABCTBEHHOI'O  CO3HAHMS, | aKCMOMBI M  TEOpPEMbI, MPHUMEHATh WX, MPOBOJIUTH
npodeccnoHaIbHOe ATHYECKOTO TIOBEICHNUS; JIOKa3aTeIbHBIE PACCYKICHHS B XOZ€ PEIICHHS 3a/1ay;

U JIMYHOCTHOE DAa3BHUTHE,
PeINPUHIMATENbCKYIO
JeSITebHOCTD

B npodeccuoHaIbHOM
chepe, UCIIONIb30BATh
3HaHUSA 1O  IIPABOBOU
u (uHaHCOBOM
IPaMOTHOCTH

B PA3JIMYHBIX KU3HEHHBIX
CUTYaIHsIX

- CIIOCOOHOCTH OIICHMBATh CUTYAllMI0 M TNPUHUMATH
OCO3HAHHBIE PEIICHHS, OPUEHTHUPYICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHHWE JIMYHOTO BKJIaJa B
YCTOHYHMBOTO OYyIyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEISIM U
(unmu) IpYrUM 4JI€HaM CeMbH, CO3/IaHHI0 CEeMbU Ha
OCHOBE OCO3HAaHHOT'O MPHUHATHS IIEHHOCTEW CEMEWHOMU
JKU3HU B COOTBETCTBHM C TPAAUIUSMU HapOIOB
Poccun;

MeranpeameTHblie pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCATbHBIMHU peryasTHBHBIMU
JEUCTBUSIMU:

a) CaMOOPTaHMU3aAIINS:

HOCTPOCHHUE

[1P64. VYmenue omnepupoBaThb MNOHATUSAMH: (YHKIHA,
HenpepblBHasE (QyHKLUSA, NPOU3BOAHAs, IepBooOpa3Hasd,
OINPEEIICHHBIM NHTErpall; YMEHUE HAXOANUTh IIPOU3BOHBIE
AJIEMEHTapHbIX  (QYHKIUH,  HCIOJIB3YSd  CIPaBOYHbBIE
MaTepHalbl; UCCIIEA0BATh B MPOCTEHIINX caydasX GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJbIINE U HAUMEHbIINE
3Ha4eHUs1 (QYHKUUH; CTPOUTHh TpadMKd MHOTOUYJIEHOB C
UCMOJIb30BAaHUEM ammnapara MaTeMaTHYeCKOro aHalln3a;
IIPUMEHSITh IIPOU3BOJIHYIO
IpU peUleHUH 3aJad Ha JBWKEHHE;, pelarh MpPaKTHKO-
OpPUEHTHPOBAHHbBIE 33/1a4M HAa HauOOJbIINEe U HAMMEHbIINE
3HA4YEHUS, HA HAX0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHUS

[1P65. YmeHue omnepupoBaTh MOHATUSAMH: pallMOHAIbHAs
byHKIMS, MoKazarenabHas (QyHKIMS, cTeneHHas (QYHKIMS,




- CaMOCTOSITEJIbHO OCYLIECTBIIATH I103HABATEIBHYIO
NeSITeIbHOCTh, BBIIBIAT NPOOJEMBbI, CTaBUTb U
(bopmynupoBaTh COOCTBEHHbBIE 3a/1a41 B
00pa30BaTeNbHON  JEATEIBHOCTM M YKU3HEHHBIX
CUTyallMsIX;  CaMOCTOSITENIBHO  COCTABJIATH  IUIAH
peneHnus MPoOJIEMBI C YUYETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U IpeNIOYTeHUH; 1aBaTh
OLICHKY HOBBIM CHUTYaLlUsIM;

CHocoOCTBOBaTh  (POPMHUPOBAHUIO U IMPOSBICHUIO
HIMPOKOM 3pYyAUIMM B pa3HbIX OOJAacTSIX 3HaHUH,
IOCTOSIHHO MOBBIIATh CBOM 00pa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh IMPUEMbl peQuIeKCHH s
CUTYalll{, BBIOOpA BEPHOTO pEILICHMUS;

- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh
pELIEHNUs 110 UX CHHKEHUIO;

B) OSMOIMOHAIbHBIA HMHTEJUIEKT,
c(hOpMUPOBAHHOCTE:

BHYTPEHHEN MOTHBALIMM, BKJIFOYAKOUIEH CTPEMIIEHUE K
JOCTHIKCHMIO  LeIM M  YCIeXy,  ONTHUMH3M,
WHULMATUBHOCTh, YMEHHE JI€WCTBOBATh, MCXOAS W3
CBOUX BO3MOXHOCTEH;

- OMIIaTUH, BKJIOYAIOMIEH CIIOCOOHOCTh IOHUMATh
OMOILIMOHAJIBHOE COCTOSIHUE IPYI'MX, YYUTBIBATH €I0
IPU OCYILECTBICHUH KOMMYHUKAILIUH, CIIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHNIO;

- COLIMAIBHBIX HaBBIKOB, BKIJIIOYAIOIIUX CIIOCOOHOCTH

OLCHKHU

MpEIOIaratomnii

BbICTpAauBaTh OTHOIICHHUS C JPYTMMH  JIIOJIbMH,
3a00TUTBCSI, TPOSIBIATE MHTEPEC U  paszpeuarb
KOH(JIMKTBI

aorapupmMuyeckas byHKIHS, TPUTOHOMETPUYECKHUE
¢bynkunu, odbpaTHble (QYHKIMHM; YMEHUE CTPOUTH IpaduKu
U3y4CHHBIX  (YHKIMH, UCMIONB30BaTh TpaduKH  IpU
U3y4CHUH IPOIIECCOB
U 3aBHCHUMOCTEH, IPU PEIICHUHU 3a/1a4 U3 JAPYTUX y4eOHBIX
NpeIMETOB M 33Jad M3 pEaJbHOH JKU3HU; BBIPAXaTh
bopMynamMu 3aBUCHMOCTH MEK1Y BETHIHMHAMU;

[1PG6. YMmeHnue pemarb TeKCTOBBIC 3aa4d PA3HBIX THUIOB (B
TOM YHCIIC HAa TMPOLEHTHI, JOJIM W YacTH, Ha JBIDKCHHE,
paboTy, CTOMMOCTb TOBapOB W YCIYT, HAJOTH, 33aJadd U3

o0nacTd  ynpaBieHMs  JUYHBIMH U CEeMEHHBIMHU
(¢uHaHCaAMM);  COCTABJIATb  BBIPDAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEIOBaTh  IIOJIyYeHHOE  pELIEHHe M OLCHHUBATH
IPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaThb MOHATHSIMH: CpelHEE

apudmernyeckoe, MenuaHa, HauOoiblllee U HaWMEHbIIEe
3HAYEHMsI, pa3Max, JIUCIEPCHUs, CTaHJIAPTHOE OTKJIOHEHHWE
YHCIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpopMaIo, MpPEACTaBIEHHYO B  TaOiMIax, Ha
quarpammax, rpadukax, OTpa)xarollylo CBOMCTBA peabHBIX
IIPOLIECCOB

W SBIEHUH; TPENCTaBIATh HHPOPMAIMIO C TOMOIIBIO
Ta0IHIL

U UarpaMM; MCCIEI0OBAaTh CTATUCTUYECKHUE JaHHbBIE, B TOM
gucjie ¢ TNpUMEHEHHEeM TpapUUYecKuX METOJI0OB U
AIIEKTPOHHBIX CPEJICTB;

[TPG8. YMeHue onepupoBaTh NOHITUSIMHU: CTyYaiHBINA OTBIT
U CIIyJaitHoe COOBITHE, BEPOSITHOCTD CIYyYalHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTH C HUCIOJIB30BAHUEM
rpa@u4IecKux METOJ0B; MPUMEHATH (POPMYIIBI CITOKECHHS U
YMHOXEHHUS BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl U
GbopMyBI TPHU pEIIEHUH 3a7ad; OIICHWBATh BEPOSTHOCTH
pEabHBIX ~ COOBITHMH; 3HAKOMCTBO CO  CIyYailHBIMHU
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BEJIMYMHAMHU; YMEHHME IPUBOAUTH IIPUMEPBI IPOSBICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOTHBIX

U OOILECTBEHHBIX SIBICHUSX;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YUEHHBINA METO
JUIsL pelIeHHs 3aJadyd, pPAcllo3HAaBaTb MaTEMaTHYECKHE
(baxTh

U MaTeMaTHYeCKUE MOJAEIHN B IPUPOAHBIX U OOILECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME IMPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUHUCKOM U MHPOBOU
MaTEMaTUYECKON HAyKH

OK 04. DddextuBHo
B3aUMOJCHCTBOBATh

1 paboTaTh B KOJUICKTUBE
1 KOMaHe

JInyHOCTHBIE pe3ynbTaThl JOHKHBI OTpakaTb B YaCTH:
[IEHHOCTH HAY4YHOTO TMO3HAHUS: OCO3HAHUE IICHHOCTH
HAay4YHOU JEATEIbHOCTH, TOTOBHOCTHb OCYILECTBIISTh
MPOCKTHYI0 U  MCCIIEIOBATEIbCKYI0  JACSATEIHHOCTD
WHJUBUIyaJIbHO U B TpYIIIIE

MertanpeameTHblie pe3yabTaThl I0JKHBI OTPAXKaTh:
OBnajgeHue YHUBEPCAIbHBIMA KOMMYHUKATHUBHBIMU
JEUCTBUSIMU:

0) cOBMeCTHas JIeSITEIbHOCTD:

- TMOHMMAaTh M  HCHOJB30BaTh  MPEUMYIIECTBA
KOMaHJIHOW ¥ MHIUBUyaIbHOU pabOTHI;

- TMpPUHUMATH TII€JIM COBMECTHOW JEeATEIHHOCTH,
OpraHU30BBIBaTh U KOOPJAWHUPOBATH JEUCTBUS IO €€
JTOCTHI)KEHUIO: COCTaBJISITH JIaH JIEWCTBHUM,
pacupenensiaTb poiau C y4eTOM MHEHMH Y4aCTHHKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;
- KOOPJIMHHUPOBATH n BBIITOJIHATH
B YCIIOBHSIX peanbpHOTrO,

¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
- OCYHIECTBISITh  TO3UTHBHOE  CTpPATETMUECKOe
MOBEJCHUE B PA3jIUYHBIX CHUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OsnageHue YHUBEPCATbHBIMU PEryIsTUBHBIMU
NEUCTBUSIMU:

paboty
BUPTYaJILHOI'O

[1PG1. Bnajgenue mMeTogamMu J10Ka3aTeiabCTB, aIrOpUTMaMu
pemieHus 3a1a4; yMeHHE (OpMyTUpOBaTH OMpPEIeTICHHS,
aKCUOMBl W TEOpEMbl, MPUMEHATb UX, HPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKIEHUS B XO/€ PELICHUs 3a/1a4;
[IP67. VYwmenue omepupoBaTh MOHATHIAMH: CpelHEee
apumernyeckoe, MenuaHa, HauOOJbIIee U HaUMEHbLIEE
3HAUYEHHUs], pa3Max, JAUCIEpPCHUsl, CTaHJAPTHOE OTKJIOHEHUE
YHCIOBOTO HaOOpa; YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TPEACTaBIEHHYIO B  Tabiunax, Ha
quarpammax, rpadukax, OTpa)xarollylo CBOMCTBA peabHbIX
IIPOLIECCOB

U SBIIEHUH; NPEICTaBISATh HHPOPMAIUIO C IOMOUIBIO
TaOJINILL

U JUarpaMM; MCCIIEI0OBAaTh CTaTUCTUYECKHE JTaHHBIE, B TOM
yuciae C TpUMEHEHHeM TIpapHUuecKux METOJ0B U
AJIEKTPOHHBIX CPEJICTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIy4ailHBIN OMBIT
U CIIy4JaitHo€ COOBITHE, BEPOSITHOCTD CIyYalHOTO COOBITHS;
YMEHUE BBIUHCIATH BEPOSATHOCTH C  HUCIOJIB30BAHUEM
rpadUyecKuX METOJ0B; IPUMEHATh (POPMYJIbl CIOKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dbopMyInbl MpU pEIICHUH 3a/lad; OLIEHHWBATh BEPOSITHOCTH
peanmbHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMU; YMEHHE IPUBOJIUTH NPUMEPHI NPOSIBICHUS
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') MPUHSATHE Ce0s U APYTUX JIFOJICH:

- MPUHUMATh MOTUBEI I ApPTYMEHTBI JPYTUX JIFOACH TIPH
aHaJIN3e Pe3yJabTaTOB JICATEILHOCTH;

- MpU3HABaTh CBOE NPABO W MPABO JPYTHX JIOJACH Ha
OIIINOKH;

3aKOHAa 0OIBIINX

1 OOILIECTBEHHBIX ABICHUIX,
[1P614. YMmenue BbIOUpATh MOAXOIANTNN U3YICHHBIA METO/]
JUIS.  peIllIeHUs] 3ajadyd, pacrno3HaBaThb MaTeMaTHYECKHE
(hakThl

YHUCCII B MMPpUPOAHBIX

- pa3BuBaTh  CHOCOOHOCTHP  TOHMMATh  MHUpP | U MaTEMaTHYECKHE MOJEIU B MPUPOIHBIX M OOIIECTBEHHBIX
C IO3ULIHUU JPYrOro 4eJoBeKa SABJICHUSIX, B MCKYCCTBE; YMEHHE NPUBOAUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHMCKOM W  MHUPOBOH
MaTE€MaTUYeCKON HAyK1
OK 05. OcymectBasate | JInuHOCTHBIE — pe3yiabTaThl  JOMKHBI  oTpaxkarh | [IP61. Brnagenue meTtomamMm n0Ka3aTeNbCTB, alTOPUTMAMU
YCTHYI0O M HHUCBMEHHYIO | B YaCTH: 3CTETHYECKOTO BOCIIUTAHUSA: pelieHus 3aaad; ymMeHwe (GOopMyIUpOBaTh OMpPEEICHHUS,
KOMMYHHUKAIUIO - 9CTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsi 5CTETUKY | aKCHOMBl U TEOPEMBbI, TMPUMEHSITh WX, MPOBOJUTH
Ha rocy/1apCTBEHHOM | ObITa, HAYYHOTO U TEXHHYECKOI'O0 TBOPUYECTBA, CIIOPTA, | JOKa3aTeNbHbIE PACCYKICHUS B XOJ€ PEIlICHUs 3a/1a4;
A3bIKE Poccuiickoii | Tpyaa u OOIIECTBEHHBIX OTHOIICHHUIA; [1PG6. YMmenue pemarb TeKCTOBBIC 3aa4d PA3HBIX THIOB (B
Qenepallii ¢  Y4€TOM | - CIOCOOHOCTH BOCHPHUHHMATh pa3UYHbIC BUIbBl | TOM 4YHCIIE HA TPOIEHTHI, JOJM U YacTH, Ha JBHKEHUE,
0COOEHHOCTEM UCKyCCTBa, TpaJullMd U  TBOPYECTBO  CBOEro | paboOTy, CTOMMOCTb TOBAapOB M YCIYr, HAJIOTH, 3a/Jayd U3
COLIMAJIBHOTO U JIpyruX HapoJOB, OIIyIIaTh ASMOLMOHAIbHOE | OONAcCTH  yOpaBiIeHUS  JMYHBIMH U CEeMEHHBIMU
U KYJIbTYPHOTO | BO3JEHCTBHE UCKYCCTBA; (¢uHaHCAMM);  COCTABJISITh  BBIPAXKCHHUS,  YpaBHEHUS,
KOHTEKCTa - yOeXJEeHHOCTh B 3HAYUMOCTU JJs JUYHOCTH | HEPaBEHCTBA M UX CHCTEMbl IO YCJIOBHUIO 3aJayd,
U o0IIecTBa OTEUYECTBEHHOTO M MHMPOBOTO HMCKYCCTBA, | MCCIENIOBaTh  IOJIyUYEHHOE  pELIeHHe U  OLIEHHWBATh

STHUYECKUX KYJIbTYPHBIX
¥ HapOJIHOTO TBOPYECTBA
MeranpeaMeTHbI€ Pe3yabTaThl JOJKHBI OTPAXKaTh:
OBnajeHne YHUBEPCATbHBIMA KOMMYHUKATUBHBIMH
JIEUCTBUSIMHU:

a) oOmeHue: -  OCYIIECTBIATH
BO BceX cdepax KHU3HU;

- pacrio3HaBaTh HeBepOaJIbHBIE CPEJCTBA OOIICHHS,
IMOHUMATh 3HAYCHUE COLMAIbHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUIKH KOH(DJIMKTHBIX CHUTYaIlud
U CMSITYaTh KOH(IJIUKTHI;

- Pa3BEpHYTO U JIOTUYHO W3JIaraTh CBOIO TOUKY 3PEHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB

TpaauLIAN

KOMMYHUKaIIUA

MPaBJONOI00HOCTh PE3YJIbTATOB;

[TP68. YMenue onepupoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U ciIy4ailHOe COOBITHE, BEPOSTHOCTh CIy4aliHOTO COOBITHS;
YMEHHE BBIUUCISTH BEPOATHOCTh C HCIOJB30BAHHUEM
rpaMuecKuX METOJIOB; MPUMEHSTh (POPMYJIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dopMynbl TpU pELIEHWH 3ajjady; OLIEHUBATh BEPOSATHOCTHU
peaibHbIX  COOBITMH; 3HAaKOMCTBO €O  CIy4YailHBIMU
BEJIMYMHAMHU; YMEHHME IPUBOJUTH IPHUMEPHI IMPOSBICHUS
3aKOHa 00IBIINX qucen B MIPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUIX;

[1P614. YMmenue BoIOUpATh MOAXOIANTNN U3YICHHBIA METO/]
JUIsL pelleHus 3aJadyd, pPaclo3HaBaTb MaTEMaTHYECKHE
(bakKThbI
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U MaTeMaTU4YeCKHUe MOJEIU B MIPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJAUTH MPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCHMCKOM H MHUPOBOU
MAaTE€MaTU4YeCKON HAayKu

OK 06. [IposiBiATH
TPaKIaHCKO-
NaTPUOTHUECKYIO
MO3ULIHIO,
JEMOHCTPUPOBAThH
OCO3HAHHOE  IIOBEJICHUE

Ha OCHOBE pPOCCHMCKHX
JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCIIe
C Y4EeTOM TapMOHHM3alUuU
MEKHAI[MOHAJIbHBIX

U MEXPETUTHO3HbIX
OTHOILEHUH, TNPUMEHATh
CTaH/1apThl
AHTUKOPPYINLUOHHOIO
MOBE/ICHUS

JImgyHOCTHEBIE PE3YJIbTAThI JOJI2KHBI OTpaXaTb
B 4aCTH:

- I'paKIaHCKOI'O BOCIIMTAaHUA: IIPpUHATHC
TPAAUIUOHHLIX HAIIMOHAJIBHBIX, O6IJ.I€‘-I€JIOBC‘I€CKI/IX
TYMaHUCTUYCCKUX

U ICMOKPAaTUICCKUX HGHHOCTeﬁ;

-IIATPUOTHUYCCKOI'O BOCIIMTAHHA:

OEHHOCTHOC OTHOIIICHHEC K ToCyaapCTBCHHBIM

CUMBOJIaM, UICTOPUYECKOMY U IIPUPOJHOMY HACIIEIHUIO,
MIaMATHHUKAM, TpaauLUAM HapoJl0B Poccun,
JOCTHKEHUSIM Poccum B Hayke, HMCKYCCTBE, CIIOpPTE,
TEXHOJIOTUAX U TPYIE;

MetanpeameTrHble pe3yabTaThl JOKHBI  OTPaKaTh:
OBnanenue YHHUBEpCATbHBIMU peryIsTUBHBIMH
JIEUCTBUSIMHU:

B) OMOIMOHAJIbHBIA HMHTEJUIEKT, MPEANoJaraomui
c(hOpMUPOBAHHOCTE:

--CaMOCO3HaHU4, BKJIIOYAIOILETO CIIOCOOHOCTh

[IOHUMAaTb CBO€ DMOLIMOHAIBHOE COCTOSHHUE, BHUIACTH
HaIpaBJIEHUsI Pa3BUTHUSI COOCTBEHHON MOIMOHATHHOM
cdepsl, ObITh YBEpEHHBIM B cebe;

- CaMOpPETYJIMPOBAHMS, BKIFOYAIOIIETO CAMOKOHTPOIIb,
YMEHHME TPUHUMaThb OTBETCTBEHHOCTb 3a  CBOE
MTOBEJICHUE, CHOCOOHOCTD aJanTHUPOBATHCS K
HMOILMOHAIBHBIM U3MEHEHUSM U NPOSBIATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBALIMHY, BKIIOYAIOLIEW CTpeMIIEHUE
K JIOCTH)KEHUIO 1LIeTM U yClexy, ONTHUMH3M,
MHUIMAaTUBHOCTb, YMEHHUE JEHCTBOBAaTh, HUCXOAS W3
CBOHX BO3MOKHOCTEH;

ITP61. Bnagenne meromaMu J0Ka3aTelbCTB, arOpUTMaMU
pelieHus 3aaad; yMeHue (OpMYyIUPOBATH OMPEICICHHUS,
aKCMOMBI W TEOPEMBbI, TPUMEHITh UX, THPOBOIUTH
JIOKa3aTeJIbHbIE PacCy>KJE€HUS B XOJ€ pELICHUs 3a/1ay;

ITP66. YMeHnue pemarb TeKCTOBBIC 3a1a91 PA3HBIX THIIOB (B
TOM YHCJIE HAa TMPOIEHTHI, IOJIM M YacTH, Ha JBUKEHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 3a/a4dl U3

obactTd  ympaBieHUS  JUYHBIMU U CEMEHHBIMHU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M HWX CHUCTEMbl IO YCJIOBHUIO 3aJayH,
UCCIENOBATh  IOJYYEHHOE  PEIIeHWE U OLICHMBAaTh
MPaBIONIOI00HOCT PE3YIIbTATOB;

[IP67. VYwmenue omnepupoBaTh MOHATHAMH: CpelHee

apupMeTHYeCKoe, MeJIMaHa, HauOOoJbIlIee U HaMMEHBIIee
3HAUEHMs], pa3Max, JUCIEpPCHUsl, CTaHJAPTHOE OTKIOHEHUE
YHCJIOBOTO Ha0Opa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMaIlMI0, TPEICTaBICHHYO B  Tabmumax, Ha
nuarpammax, rpadukax, OTpakarollyl0 CBOMCTBA peabHbIX
IIPOLIECCOB

U SIBJICHUH; TPEACTABIATh HH(POpPMAIMIO C TMOMOIIBIO
TaOJIHILL

W JUarpaMm; MCCIIEIOBAaTh CTaTUCTUYECKHE JIaHHBIE, B TOM
gucie ¢ TOpPUMEHEHHEeM TrpapuyeckKuX METOJOB U
AJIEKTPOHHBIX CPEJICTB;

[TPG8. YMeHue onepupoBaTh NOHATUSAMU: CIYYAHHBINA OMBIT
U CIIyJaitHoe COOBITHE, BEPOSITHOCTD CIy4altHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTH C HUCIOJIB30BAHUEM
rpa@u4ecKux METO/0B; MPUMEHATH (POPMYIIBI CIOKECHHS U
YMHOXEHHUS BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl U
GbopMyBl TPU PEIIEHUWH 3a7ad; OICHWBATh BEPOSTHOCTH
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- OMIATWHW, BKJIOYAIONICH CHOCOOHOCTh TIOHUMATh
OMOLIMOHAJIBHOE COCTOSHHUE APYIUX, YYHUTBHIBATL €r0
IPU OCYIIECTBICHUU KOMMYHHKAIIMH, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

- COLMAIBHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH
BBICTPAanBaTh OTHOUICHUS
C IPYTHMH JIFOABMH, 3800 TUTHCS, IPOSIBIIATH UHTEPEC U
pa3pemiaTh KOHQIUKTHI

peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIYYalHBIMH
BEJIMYMHAMU; YMEHHE MPUBOJUTH MPUMEPHI MPOSIBICHUS
3aKOHa 0OIBIINX quces B MPUPOIHBIX
1 OOIIICCTBEHHBIX SIBJICHUSX,

[1P614. YMmenue BbIOUpATh MOAXOIANTNN U3YICHHBIA METO/]
JUISL  peIlleHUs] 3ajadyd, pacro3HaBaThb MaTeMaTHYECKHE
(hakThl

¥ MaTEeMaTHYECKHE MOJEIH B MIPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHE IMPUBOJUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHMPOBOH
MaTE€MaTUYeCKON HayKu

OK 07. CogelictBOBaTh

COXPaHEHHUIO
OKpY>Karolen cpenbl,
pecypcocOepexeHHIo,

IMPUMCHATH 3HAHUA

00 M3MEHEHHH KJIMMarTa,
IPUHLIUIIBL  OEpPEXKIIUBOTO
IIPOU3BO/JICTBA,

3¢ PeKTUBHO EHCTBOBATH
B Ype3BbIUANHBIX
CUTYaIUAX

JInyHOCTHBIE ~ PE3yNbTATBl  JOJIKHBI
B YAaCTHU: SKOJIOTMYECKOI0 BOCIIUTAHHUSA:

- AKTMBHOE HEIPUATHE JIEUCTBUM, NPUHOCIIIMX BPEJ
OKpYXKarollen cpene;

- YMEHHME  IPOrHO3UPOBATH
9KOJIOTUYECKHE  IIOCIEICTBHUS
JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpEHHE OIBITA IEATEIBHOCTH JKOJIOTHYECKOU
HaIlpaBJIEHHOCTH;

OTpaXkaThb

HeOJIaronpusITHbIE
NPEATNPUHAMAEMBIX

MetanpeameTHble pe3yabTaThl JOJKHBI  OTPasKaTh:
Osnanenue YHUBEPCAITBHBIMU y4eOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

0) 0a30BBIC UCCIIETOBATEIIbCKUE ACHCTBUSA:

- pa3pabaTblBaTh  TUIAaH  pEHIEHHS  TPOOJIEMBI
C YUC€TOM aHaJIn3a NMCHOIIIUXCA MaTCpHraIbHBIX

Y HEMaTepHaIbHBIX PECYPCOB;
- OCYHICCTBIIATH II€JICHANIPABICHHBIA TOUCK TIEPeHOca
CpENCTB u croco6oB JIeUCTBUSA
B MPOECCUOHAITBHYIO CPENY;

- yYMETb MEPEHOCUTh 3HAaHUA B IO3HABATEIbHYIO
Y TIPAKTUYECKYIO 00JIACTH KU3HEACITEIHHOCTH;
OBnajgeHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

[1P61. Bnanenue meTogamMu J10Ka3aTeiabCTB, alrOpUTMaMu
pewieHus 3aj1a4; yMeHue (GOopMyJIupoBaTh OIpeaesICHUs,
aKCMOMBI ¥ TEOpPEMBI, TPUMEHATH MX, IPOBOAUTH
JI0Ka3aTesIbHbIC PACCY)KICHUS B XOJI€ PELICHUS 3a/iay;
[1P64.  YmeHue omepupoBaTh TMOHATUAMHU: (YHKIHSA,
HenpepbiBHas (YHKLIMSA, I[POU3BOAHASA, IepBooOpa3Has,
OTIpENIeICHHBI UHTETPa; YMEHHUE HAXOJUTh MMPOU3BOIHBIC
AJIEMEHTApPHBIX  (QYHKIUI,  MCIONB3ys  CIpPaBOYHBIE
MaTepHalIbl; UCCIIEAOBATh B MPOCTEHINX CIyqasx GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE M HaMMEHBIINE
3HaYeHUs! (QYHKIMHA; CTPOUTh TpapuKd MHOTOUWIEHOB C
UCMOJIb30BaHUEM ammnapaTa MaTeMaTHYecKOro aHallu3a;
NPUMEHSTh TPOU3BOJHYIO TIPH pPENICHWH 337ad  Ha
JBIDKEHUE; pelIaTh MPaKTUKO-OpUEHTHPOBAHHBIE 3a/lauil Ha
HanOoJNbIINE W HAWMEHBIINE 3HAYCHUS, Ha HAXOXXICHUE
IIyTH, CKOPOCTH U YCKOPEHUs

[1P65. YMeHue omnepupoBaTh MOHATHUSIMHU: pallMOHAIIbHAS
¢byHKIUs, MOKa3zaTenbHass (YHKIMS, CTeNeHHass (yHKIHS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkunu, obpaTHble (QYHKIMHM; YMEHUE CTPOUTH IpaduKu
U3YYEHHBIX (QYHKIMH, HCMIONb30BaTh Tpaduku IpU
U3yYEHHUH IIPOLIECCOB
W 3aBUCHMOCTEH, TIPU PEIICHUH 3a]a9 U3 APYruX y4eOHBIX
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0) cOBMECTHasl 1€ TEIIbHOCTD:

- TpejuiaraTh HOBBIE IPOCKTHI, OICHUBATh HJEH
C TO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHICCKOM
3HAYUMOCTH;

OgnageHue YHUBEPCATbHBIMHU PETYISATUBHBIMU
JCUCTBUSIMU:

0) CaMOKOHTPOJIb:

- JlaBaThb OIICHKY HOBBIM CHUTYyallUsM, BHOCHTH
KOPPEKTHUBBI B JICSITEIIBHOCTD, OIIEHUBATh COOTBETCTBUE
Pe3YJIBTATOB TICIISIM

MPEAMETOB W 337a4 M3 pPEATbHOM JKWU3HU; BbIpaXaTh
dbopMynaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU;

[TP66. YMeHnue pemarb TeKCTOBBIC 3a1a91 PA3HBIX THIIOB (B
TOM YHCJIE HA TMPOLEHTHI, JIOJIM M YacTW, Ha JBUKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/a4dl U3
obrmacTu  ympaBJeHHS  JIMYHBIMA W CEMCHHBIMU
dbuHaHCAMM);  COCTAaBIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA W MX CHCTEMbl 10 YCIOBUIO 3a/1auH,
UCCIENOBATh  IOJYYEHHOE  PEIIeHWE W OLICHMBAaTh
MIPABJIONIOI00HOCTH PE3YJIbTATOB;

[1P614. YMmenue BoIOMpPATh TOIXOISAIINM U3YYEHHBIN METO]]
JUISL  peIIeHUs] 3aJavyd, pacrno3HaBaTh MaTEeMaTHYECKHE
(hakThl

1 MaTEeMaTHYECKHUE MOJICIH B MIPUPOIHBIX M OOIIECTBEHHBIX
SABJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTU4eCKUX OTKPBITUA pPOCCUHCKOM W  MHMPOBOH
MaTE€MaTUYeCKON HayKu

[IK 2.1 Vnpasnsate
[TAaHUPOBAaHUEM U
OpraHu3anuein
[TPOM3BOJICTBEHHBIX paboT
KOJIJIEKTUBA UCIIOJIHUTENEH
c cOOJII0IEHHEM HOPM
0€30MacHBIX YCIOBUN Tpy/a

- BJAJETh HaBbIKAMHU Y4YeOHO-HCCIEOBATEIBCKON U
MPOEKTHON  JI€ATETbHOCTH, HaBBbIKAMHU pa3pelIeHUs
npo0Jem;

- BBISIBIATH  NPUYMHHO-CICJCTBEHHBIE  CBSI3U U
AKTYaJIM3UPOBATh 3aJady, BbIABUIaTb THIIOTE3Yy €€
pellleHus], HaXOIUTh AapryMEHTBl NJs J0Ka3aTelbCTBa
CBOMX YTBEPKJICHMM, 33/1aBaTh MapaMeTpbl U KPUTEPUH
pelIeHus;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHUA 3aJa4dr
pe3ynbTaThl, KpUTUYECKU OLICHMBATh UX JOCTOBEPHOCTb,
IMPOTrHO3NPOBATH U3MCHCHHUE B HOBBIX YCIIOBUAX,

- yYMEThb MEpPEHOCUTh 3HAaHUS B TMO3HABATEIIBHYIO U
MMPAKTUYCCKYIO oOiractu KHU3HEACATCIIBHOCTH,

- YMETb UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX
o0Jacrei;

- BBIIBUTaTh HOBBIC WJEH, MpejiaraTh OpUTHHAIbHBIC
MoAXOJbl U PCIHICHU .

- yMeTb BBIOMpaTh MOAXOASIINN WM3YYEHHBIH METOMA IS
pelleHns 3ajjauu, paclo3HaBaThb MaTeMaTH4ecKue (QaxkTbl U
MaTeMaTHYeCKUe MOJIEIN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE;

- yYMEThb MOJIEIUPOBATh pEAIbHBIE CHUTYallMM Ha S3BIKE
MaTE€MaTUKH;  COCTABJIATb  BBIPDAXKEHHs,  YpPaBHEHU:,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJa4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIU C HCIIOIb30BAHUEM
anmapara  aiareOpbl, UHTEPIPETUPOBATh  IOJYyYEHHBIN
pe3ynbTaT, CTPOUTh MAaTEMaTUYECKHE MOJEIU C IOMOIIBIO
T€OMETPUYECKHUX MOHATUN W BEJIWYUH, PEIIATh CBSA3aHHBIE C
HUMM IIPAKTUYECKHUE 3a7a4d; COCTABJIATH BEPOSITHOCTHYIO
MOJENIb W HMHTEPIPETUPOBATh IOJIYYEHHBIM pPE3yJIbTarT;
pelars IpUKIagHbIe 3a4a4l CPEACTBAMUA MATEMaTUYECKOTO
aHajaM3a, B TOM YHCIIE COLHMAIBHO- SKOHOMHUYECKOTO H
(u3nYecKoro xapakrepa
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2. CTpyKTypa ¥ coaepxanue 001eo0pa3oBaTeIbHON JUCHUILTHHbBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoii padoThl O0bem B
yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMbl JHCHUIINHBI 308
B T.4.
OcHoBHOe coJep:kaHue 242
KOMOWHHPOBAHHBIC 3aHATHS 174
MIPaKTUYECKHE padOThI 42
KOHTPOJIbHBIE paOOTHI 24
IpomexxyTounas atrectamus (1uddepeHmrpoBanHbiii 3auet) 1 cemectp 2
IIpodeccnoHanbHO OPUEHTHPOBAHHOE CcO/lep:kaHMe (CoIep:KaHNe 58
NMPHUKJIATHOT0 MOIYJIA)
KOMOWHHPOBAHHBIC 3aHATHS 18
NpaKTUYeCKHe PabOoThI 38
KOHTpOJIbHAs paboTa 2
KoncyabTanusi K 3K3aMeHy 2
IMpomexxyTounas arrecTamus (3K3aMeH) 2 ceMecTp 6
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2.2. TemaTuyecKMid IJIAH M COAEPKAHUE TUCITATIIHHBI

Conep:xanue yueOHOro MaTepuasia (OCHOBHOE U MPO(ecCHOHAIBLHO

HaumeHnoBanue pa3ae/ioB u . O0bem | Dopmupyembie
Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE H NPAKTHYECKHE 3AaHATHS, IPUKJIATHOI wacoB | KOMIETeHIH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHOe coaep:kaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1. Coneprxanue yueOHOro MaTepuasa 2
Llens u 3amaum mareMaTwky | [lens W 3amaud MaTeMaTUKUA NPH OCBOCHHH CIICIUMALHOCTH. ba3oBble 3HAaHUS U
npu OCBOCHHH | yMEHMs 110 MaTEMaTHUKE B IPOPECCUOHATIBHON U B IOBCEAHEBHOM JESTEIBHOCTH.
CIEIMAJIBHOCTH.
Copep:xanue yueOHOro MaTepuana 2
Hatypanbuble u nensle yucna. [IpuzHaku neammocTty Lebix yuces. PanmoHnanbHble
yuciaa. OOBIKHOBEHHbIE U JI€CATHYHBIE JApOOH, IPOLEHTHI, OECKOHEYHbIE
Tema 1.2. nepuoarudeckue 1podu. ApudmeTnyeckrue onepaluu ¢ paluoOHaIbHbIMUA YUCIIAMU,
Yucna v BBIYMCIECHUS peoOpa3oBaHus YUCIOBBIX BhIpaykeHUH. JleicTBUTENbHBIE Yncia. PanoHanbHbIe U
UppalroHaIbHbIe 4YHcha. Apu(pMETHYECKHEe ONepalud ¢ JIeHCTBUTEIbHBIMU
yuciaamu. [IpuOnuxéHHble BBIYMCICHUS, TPaBUIa OKPYTJIEHUS, IPUKU/IKA U OLIEHKa OK-01, OK-02,
pe3yabTaTa BRIYUCICHUI OK-03, OK-04,
Tema 1.3. Conepxanue yueOHOro MaTepuasa 4 OK-05, OK-06,
Toxnecrsa u | ToxkzaecTBa M TOXKAECTBEHHbIE IPEeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS. OK-07
TOKJIECTBEHHBIE HepaBeHnctBo, pemeHue HepaBeHcTBa. MeTon MHTEpBanoB. PemieHue nensix u K 2.1
npeoOpa3oBaHus YPaBHEHUS, | IPOOHO-pAIIMOHANBHBIX YpaBHEHHH M HepaBeHCTB. CHCTEMBbl M COBOKYITHOCTH 2
HEPABEHCTBA U UX CUCTEMBI palMOHAJIbHBIX YypPaBHEHUH U HepaBeHCTB. CHUCTEMBl JMHEWHBIX YPaBHEHHIA.
Pemrenne npukitagHeIX 3a/1a4 ¢ MOMOUIBIO CHCTEMBI JIMHENHBIX YPAaBHEHUIN
IIpakTnueckoe 3ansaTue Nel. [IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO 5
MaTeMaTHYECKUX 3a]1a4 U 33/1a4 U3 Pa3InYHbIX 00JIacTei HAyKU U peaIbHOM KU3HU
Tema 1.4. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COepKaHMe NPUKJIATHOIO 4
[IpouileHTHBIE ~ BBIYUCIIECHUS | MOLYJISA)
B npodeccuoHanbHbiX | [lpakTuyeckoe 3aHstue Ne2. IlpumMeneHue aApoOeil W MPOLEHTOB JUIS PEIICHUS 2
3a7a4ax NMPUKIAIHBIX 3aJa4 W3 pPa3IM4yHBIX OTpaciel 3HAaHUH M pPEAIbHOW KHU3HH.

HpI/I6J'II/I)KéHHBIC BBIUUCJICHUA, TIpaBWJiIa OKPYIJICHUSA, TPUKHJIKA W OLCHKA
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pe3yJibTaTa BBIYMCIICHUH.

IIpakTuuyeckoe 3anHsaTHe Ne3. Pasnple cnocoObl BBYUCICHHS MPOICHTOB. 2
ITporieHTHBIE BBIYUCICHHSI B IPOGECCHOHATIBHBIX 3a/jauax.
Tema 1.5. Copepxanne yaeOHOro MaTepuana 2
[TocnenoBarenbHOCTH ITocnenoBarenbHOCTH, CIOCOOBI 3aJjaHMs TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUU MOCTIeIOBATENbHOCTH.  ApudMeTHueckass ¥ TeOMETpUYecKas  IPOTPECCHH.
beckoneuHo yObiBaromas reoMmerpudeckas mnporpeccus. Cymma OeCKOHEUHO
yOBbIBaroel reomerpudeckoid mporpeccur. DopMynia CIOKHBIX MPOIEHTOB.
Vcnonb3oBaHue Mporpeccud Ui pelleHUs pealbHbIX 3a1ad  [PUKIAJHOTO
Xapakrepa
Tema 1.6. Copep:xanue yueOHOro MaTepuana 4
@yHKIMH U TpaduKu Oynkius, crnocoObl 3amanus (pyaknun. ['paduk dyskmum. B3ammuo oOpaTHBIE 2
¢ynkuuu. OO6nacTh onpeAeneHus W MHOXECTBO 3HadeHUH ¢yHkuumu. Hynu
¢bynknuu. [IpoMexxyTku 3HaKONOCTOSIHCTBA. YETHBIC M HEUETHBIC (DYHKIINN
IIpakTuyeckoe 3ansitue Ne4. [Tocrpoenue rpadpukoB GpyHkuuii. CBoHCTBa 2
byHKIUH
Tema 1.7. Coneprxkanue ydeOHOro Marepuasia 2
BxoaHol KOHTpOIIb Bbruuciienuss u npeoOpazoBaHus. YpaBHEHMs M HepaBeHCTBa. lIporpeccum.
DyHKIMH U TpadUKH
KonTtposnbHas pabota no pazaeny |
Pa3nes 2. Ctenenn u kopuu. CreneHHasi, nokazarejibHasi M Jjorapupmuyeckas pyHKuus 62
Tema 2.1. Conepxanue yueOHOro MaTepuasa 4
Apudmerndeckuil KOpeHb n— | ApuMeTHUECKUI KOpEeHb HATYpajdbHON cTerneHu. JledcTBus ¢ apupMeTHICCKUMU
Ol CTETIICHU KOpHSIMU N—OM CTEIICHU
Tema 2.2. Conepxanue yueGHOro MaTepuaa 4 OK-01, OK-02,
Crenenu. CranpaptHas | CreneHb ¢ nenbiM mokasateieM. CraHmapTHas (opma 3amuch JeHCTBUTEILHOTO OK-03, OK-04,
dbopma 3anucy | yucna. Vcrnonb3oBaHue moaxofsmeit (GpopMel 3amucu AEHCTBUTENBHBIX YHUCEN IS OK-05,
JEHCTBUTENLHOTO Yncia pellleHrs TNpPaKTHYeCKUX 3aJady M TpeicTaBieHus JaHHbIX. CreneHb ¢ OK-06,
panMoHanbHBIM ToKa3zaTeneM. CoiictBa cremenu. IlpeoOpa3oBanue BbIpakeHUH, OK-07
coJiep KalluX CTENEHH C PallMOHATIBHBEIM IOKa3aTeaeM IIK 2.1
Tema 2.3. Conepxanue yueOHOro MaTepuasa 2

CrenenHas QyHKIHUS

Crenennast GyHKIMS C HAaTypaJibHBIM W IIEJBIM TOKa3areiaeM. EE cBoiicTBa u
rpacduk. CoiicTBa 1 rpaduK KOPHs n-0i CTENCHH

18



Copep:xanue yueOHOro MaTepuana 6
Tema 2.4. Pemenue nppalioHalbHbIX YPaBHEHUN 1 HEPABEHCTB 4
HppanuoHanbHbie ypaBHeHNs | [IpakTuHueckoe 3aHsiTHe NeS. PelieHue HppalMOHANBHBIX —YpPAaBHEHHH 1 2
Y HEpaBEHCTBA HEPABCHCTB
Tewma 2.5. Copepxanne yaeOHOro MaTepuana 2
[Ipumenenue CBOMCTB | Mcronp30BaHUE CBOWCTB CTCNCHHONW (YHKIUU TIPU PEIICHUW YpPaBHEHUH M
CTCTICHHOW ()YHKITUU HEPABEHCTB
KontposnbHas padota o temam 2.1 - 2.4 pa3aena 2
Tema 2.6. Copepxanne yaeOHOro MaTepuana 4
ITokazarenbHas (Gynkuus, | ITokasarenbaas GyHKIHs, €€ CBOUCTBA U TpaduK
€€ CBOMCTBA
Tema 2.7. Coneprxkanne y4eOHOro Marepuasia 8
[loka3aTenbHble ypaBHEHUS [TokazarenbHbIe ypaBHEHUSI U HEPABEHCTBA 6
1 HEPAaBCHCTBA IIpakTuyeckoe 3anaTHEe Ne6. Perienre noka3zareabHbIX YPaBHEHUN U HEPABEHCTB 2
Tewma 2.8. Coneprxkanne y4eOHOro Marepuasia 2
[Ipumenenue CBOWCTB | PeneHue noka3aTelbHbIX YPAaBHEHHI U MIOKA3aTEILHBIX HEPABCHCTB
II0Ka3aTeJIbHON ()yHKIIUH KontposbHas padota nmo temam 2.6 - 2.7 pa3aena 2
Tema 2.9. Coneprkanne y4eOHOro MaTtepuania 4
Jlorapupm yuchaa. | Jlorapudm umncna. JlecaTHUHBIN U HATYpaJIbHBIN JOrapu(Mbl
Hecarnansbiit
Y HaTypaJIbHBIN JIorapu(Mel
Tewma 2.10. Coneprkanne y4eOHOro Matepuana 6
CgoiicTBa norapugmon ITpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTapU(MBI 4
IIpakTnueckoe 3ansaTue Ne7. [IpeobpazoBanue orapuMuIecKiX BhIpAKEHUIN 2
Tema 2.11. Copep:xanne yueOHOT0 MaTepuana 4
Jlorapudmuueckas Qynxuus, | Jlorapudmudeckas GyHKIHs, €€ CBOUCTBA U rpaduK
€€ CBOWCTBA
Tema 2.12. Coneprxanue yueOHOro MaTepuasa 10
Jlorapu¢pmudeckne JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA 6
YPAaBHCHUS M HCPAaBCHCTBA IMpakTuyeckoe 3ansaTue Ne8. Perenne norapuMuueckux ypaBHEHUI 2
IIpakTnueckoe 3ansaTne Ne9. Penenue norapudmMuyeckux HepaBeHCTB 2
Tema 2.13. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coep:KaHMe NPHKJIATHOIO 4

Jlorapudmsl B mpupone u

MO/1YJIfA)
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TEXHHUKE Uctopusi pa3Butus marematuku. llpumenenue mnorapudma. Jlorapudmmueckas 2
cnupaib B npupoje. Ee marematuyeckue cBOKCTBA.
Ucnonb3oBanue rpadukoB (QyHKUMNA JUIS  KCCIENOBAaHUS  MPOLECCOB U 2
3aBHCUMOCTEH, KOTOpbIE BOHUKAIOT MPU PELICHUHU 337a4 U3 Pa3IMuHBIX objacteit
HAyKH U pealIbHOM JKU3HU

Tema 2.14. Copepxanne yaeOHOro MaTepuana 2

[Tpumenenue Pemenne norapudmuueckux ypaBHEHHI U HEPABEHCTB

norapu$mMoB K pemenuto | KonrponsHas padora no temam 2.9 - 2.12 paszgena 2

3a1au

Pa3nes 3 Ilpsimble M JIOCKOCTH B POCTPAHCTBE 18

Tewma 3.1. Coneprxkanue y4eOHOro Marepuasia 2

[ToBropenne 1uranuMeTpuu. | OcHOBHBIE (uUrypsl, (akTbl U Teopembl IUTaHUMETpuH. (OCHOBHBIC MOHSITHUA

OcHOBHBIE NOHATHA | crepeoMeTpur. Touka, mpsMas, IUIOCKOCTb, MpocTpaHcTBo. Ilonstue 00

CTepeOMETpUU AKCHOMAaTHYECKOM TOCTPOCHHUH CTEPEOMETPUM: aKCHOMBI CTEPEOMETpUU U
CJICJICTBHS U3 HUX

Tema 3.2. Copep:xanue yueOHOro MaTepuana 6

[IpsimMble 1 TIIOCKOCTH B3aumHoe  pacrnosiokeHHe OpsIMBIX B IIPOCTPAHCTBE:  I€peceKaroIuecs, 2

B IIPOCTPAHCTBE. | MapajuleNibHbIe W  CKpeluBaroluecs mnpsMelie. [lapamienbHOCTh MPSIMBIX |

IlapamnenbHOCTE  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE: MMapajUieNbHbIE TMpsIMBbIe B MPOCTPAHCTBE,

npsIMOU u IIJIOCKOCTH, | MapaJUIeIbHOCTh TPEX MPSMBIX, MAPAIIETBHOCTh NPSIMOM M IMJIOCKOCTH. YTJBI C

IJIOCKOCTEH COHAMPABJICHHBIMUA CTOPOHAMH, YTOJI MKy MPSIMBIMH B IIPOCTPAHCTRBE. OK-01. OK-02
[TapanienbHOCTh MIIOCKOCTEN: MapalljiebHbI€ MJIOCKOCTH, CBOMCTBA MapalIeIbHbBIX 2 OK-03’ OK-0 4’
mockocteil. [lpocreiinne mpocTpaHCTBEHHBIE (UTYpPHI HA TUIOCKOCTH: TETPadp, OK-OS, OK-06,
KyO, mapajuiesenumnes], IOCTpPOeHUE CeUeHHM OI’<-07 ’
IIpakTnueckoe 3ansaTue Nel0. BzaumHoe pacnosnoxkeHue NpsSMbIX U MIIOCKOCTEN B 2 TIK 2.1
MIPOCTPAHCTBE

Tewma 3.3. Coneprxkanne y4eOHOro MaTtepuania 2

[lepnieHquKyYASIPHOCTD [lepneHUKYISIPHOCTh TPSMOW W ITUIOCKOCTH: TEPINEHIUKYISIPHBIC TPSMBIE B

TIPSIMBIX MPOCTPAHCTBE, NpsIMblE TNapajyieJbHble W MEPHEeHIUKYISIPHbIE K IUIOCKOCTH,

Y TUIOCKOCTEN MpPU3HAK MEPIEeHIUKYISIPHOCTH MPsIMOM U IUIOCKOCTH, TeopemMa O MpsSMOi
MEePIEHIUKYISIPHON MIIOCKOCTH

Tewma 3.4. Coneprxanne yueOHOTO MaTepraa 4

Yruel  Mexay — NpSMBIMH
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Y TUIOCKOCTSIMU VYribel B MPOCTPAHCTBE: YroJl MEXAY HMPSIMOW M IUIOCKOCTBIO, ABYTPAHHBIN YIOJL, 2
JIMHEWHBIN YroJl ABYTPAHHOIO yria.
[lepnieHIUKYISIp U HAKJIOHHBIE: PACCTOSHUE OT TOUKH J0 IUIOCKOCTH, PACCTOSIHUE OT 2
IpSIMOI /10 IUIOCKOCTH, MpOeKLUs (GUrypbl Ha MIIOCKOCTh. llepneHauKyaspHOCTb
IJIOCKOCTEM: NMPU3HAK NEPHEHAMKYJIAPHOCTH JIBYX ILIOCKOcTed. Teopema o Tpéx
NIEPIICHIUKYJIIpax
Tema 3.5. IIpogeccnonanbHO OPHEHTHPOBAHHOE COJAepKaHue (Colep:KaHMe NPHKJIATHOIO 2
[IpsiMbIe 1 mIIOCKOCTH MO/1YJIfA)
B [IPAKTHUYECKHUX 3a/1a4ax IIpakTnuyeckoe 3ansatue Nell. PacnonoxxeHue mnpsAMBIX M IUIOCKOCTEH B
OKpy>KarolieM Mupe (mpupojae, HCKYCCTBE, apXUTEKType, TexHuke). Perienue
[IPaKTUKO-OPUEHTHPOBAHHBIX 33]a4
Tema 3.6. Copep:xanue yueOHOro MaTepuana 2
OcHoBHbIE B3aumHoe pacrosiokeHue OpsIMBIX U IUIOCKOCTEM B mpocTtpaHctBe. lloctpoenue
POCTPaHCTBEHHbIC PUTYPBl | CeUEHHMI
U MX B3aMOPAacCIOI0KEHHE KontposnbHas pabota no pazaeiy 3
Pa3nes 4. KoopanHaThl M BeKTOPBI B IPOCTPAHCTBE 16
Tema 4.1. Copep:xanue yueOHOro MaTepuana 4
Bekropel B mpocTtpaHcTBe. | BekTop Ha TUIOCKOCTH W B mpocTpaHcTBe. CIIOKEHWE W BBIYMTAHUE BEKTOPOB. 2
JleiicTBHsI ¢ BEKTOpaMH YMHO)€EHuEe BeKTOpa Ha uucio. Pa3ioxeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio napannenenunena.
IIpakTnyeckoe 3amsaTtme Nel2. PemieHue 3amad, CBSI3aHHBIX C IPUMEHEHUEM 2
IIpaBUJI ICVCTBUM C BEKTOpaMHU
Tema 4.2. Conepxanue yueOHOro MaTepuasa 6
Koopaunarer B mpoctpanctse. | [IpsiMoyrosipHas cHCTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopawHATBI BEKTOpA. 2
Ipocretimme 3a1aim | JIpocrenmne 3aJa4v B KOOpAUHATAX. OK-01, OK-02,
B KoopAuHatax IIpakTuyeckoe 3ansitme Nel3. VYrom wmexay Bekrtopamu. CkanspHoe 2 OK-03, OK-04,
ITPOU3BEICHNE BEKTOPOB. BEIUNCIIEHHE YIII0B MEXAY IPSIMBIMU M INIOCKOCTSIMH. OK-05, OK-06,
IIpakTuyeckoe 3ansaTue Nel4. KoopanHaTHO-BEKTOPHBIM METOJ IPH PELICHHUU 2 OK-07
reOMETPUUYECKUX 3a7a4 1K 2.1
IIpogdeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COiePKAHME NPUKJIIAHOIO 4
MOIYJIs1)
Tema 4.3. Koopannataas miockocts. KonndyecTBEHHBIE pacyeTsl 2
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[TpakTMKO-OPHUEHTUPOBAHHbIE
3aJa4d  Ha  KOOPJIMHATHOH
IUIOCKOCTH

IMpakTuyeckoe 3ansitue NelS. BrpruncieHue paccTosSHUM W IUIOMIAAEH Ha
KOOPAMHATHOM INIOCKOCTH.

Tema 4.4. Copepxanne yaeOHOro MaTepuana 2
Pemenue 3a1a4 Ha | KoopauHaTHO-BEKTOPHBIM METOJI MPU pPEHICHUH T€OMETpUYecKUX 3ajad. PemieHue
KOOpJMHAThI 3a/a4, CBSI3aHHBIX C IPUMEHEHUEM INpaBWI JEMCTBUM C BEKTOpaMu. 3ajauu
U BEKTOPBI IJJAHUMETPUU U CTEPEOMETPUU U METOJIbI UX PEIICHUS

KonTponbHas pabota mo pazueny 4
IIpome:xxyTounas arrecranus (AuddepeHIHUPOBAHHBINI 324eT) 2
Paspnen S. OcHoBbI TpUroHOMeTpHH. TpUroHoMerpuyeckue GyHKUHHU 40
Tema 5.1. Copep:xanue yueOHOro MaTepuana 4
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCHMHYC M TaHIEHC 4YHUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,

apKTAHI€HC  YHUCJIOBOIO  aprymMeHTa. [pUroHOMETpHYEcKass  OKPYKHOCTb,

OIpeJIeIeHue TPUTOHOMETPHUYECKUX (DYHKIIMH YHCIOBOTO apryMEHTa
Tema 5.2. Copep:xanue yueOHOro MaTepuana 6
OcHoBHbIE [IpeobOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE 4
TPUTOHOMETPUUECKHUE TPUTOHOMETPUYECKHE (HOPMYITBI
TOXKJIECTBA IIpakTnueckoe 3ansaTue Nel6. [IpeoOpa3zoBaHre TPUTOHOMETPHUUECKHUX 2

BBIPAKCHUIN
Tema 5.3. Conepxanne yaeOHOT0 MaTepuaa 6 OK-01, OK-02,
Ilepuonuyeckue  QyHkumu. | Oynknus. I[lepuoandeckre GyHKIUH. TpPUTOHOMETpUYECKHE (DYHKIUH, WX OK-03, OK-04,
Tpuronomerpuueckue CBOICTBA U TpaduKu OK-05, OK-06,
byrKIHH OK-07
Tema 5.4. Conepxanue yueOHOro MaTepuasa 6 1K 2.1
[IpeoOpasoBanue rpa¢pukoB | [IpeoOpasoBanue rpadUKOB  TpUTOHOMETpUYecKHX  QyHKiui. Cxatne u 4
TPUTOHOMETPUUECKHUX pacTsikeHre rpaduKoB TPUTOHOMETPUUYECKUX (PYHKIIMIMA
bynkunit IIpakTuyeckoe 3ansaTue Nel7. [IpeoOpazoBanue rpauKkoB TPUrOHOMETPHUYECKUX (DYHKITHH. 2
Tema 5.5. IMpodeccnoHanbHO OPUEHTHUPOBAHHOE COleP:KaHUE (COAep:KaHUue MPUKJIATHOIO 2
Onucanne MNPOU3BOJICTBEHHBIX | MOXYJISA)
IIPOLECCOB C nomMompeio | [Ipaktuyeckoe 3anaTue Nel8. lcnonb3oBaHuE CBOMCTB TPUTOHOMETPUYECKHUX

rpa¢ukoB HyHKUUH

¢byHkuuit B npoeccHoHaNbHBIX 3a1adax. Vcnonb3oBanue rpadukoB GyHKIUN s
MCCJIETIOBaHMs MPOIIECCOB M 3aBHCHMOCTEH, KOTOpbIe BO3HUKAIOT MPH PEIICHUU
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3a/lav U3 Apyrux y‘Ie6HBIX JUCHUIIIIMH U peaﬂBHOﬁ KHU3HHU

Tema 5.6. Copep:xanne yaeOHOro MaTepuana 2
OO6parHbie O6parnpie pynknuu. OOpaTHbIe TpUroHOMeTpudeckue (pyHkiuu. Mx cpoiicTBa U
TPUTOHOMETPUUECKHE rpaduKu
byHKIUH
Tema 5.7. Copepxanne yaeOHOro MaTepuana 8
Tpuronomerpuueckue Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN 6
YpaBHCHUA IIpakTnueckoe 3ansaTue Nel9. CnocoObl pemieHHsT TPUTOHOMETPHUUYECKHUX 2
ypaBHEHUU
Tema 5.8. Copep:xanue yueOHOT0o MaTepuana 4
Tpuronomerpudeckue [IpumMeppl  TPUTOHOMETPUYECKHE  HEpaBeHCTBA.  PemeHne  mpocTermmx
HCPaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM 4YHCJIE C HCIIOJIB30BAHUEM CBOMCTB
byHKIUH
Tema 5.9. Copep:xanue yueOHOro MaTepuana 2
Pemenune 3a1a4 | TpuroHomeTpudecKkue BoIpayKEHUs, ypaBHEHUS] U HEPaBEHCTBA
TPUTOHOMETPUU KonTponbnas pabora no pazzaeny 5
Pa3nen 6. [IpousBoanas pyHkuum, ee npuMeHeHne 40
Tema 6.1. Monotonnocts | Conepkanue ydeOHOro Marepuana 4
GbyHKITHIH. OkcTpeMyMsl | [IpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMBl M MHUHUMYMBI (YHKIIHU.
GyHKIINH. Toukn | HauGompiiee 1 HauMeHbIee 3HaYeHHE (QYHKIIUN Ha TIPOMEKYTKE
JKCTpEMyMa
Tewma 6.2. Ilonsitue Coneprkanne y4eOHOro MaTepuana 4
0 HenpepbrIBHOCTU pyHKIMKM | HenpepbiBHbIe GYHKINU. METO HHTEPBAJIOB [UIsl pELICHHs HEPABESHCTB OK-01, OK-02,
Tema 6.3. Conepxanne yaeOHOT0 MaTepuaa 6 OK-03, OK-04,
[TpousBoHas GpyHKIMH [TpousBonnas Qynkuuu. IlpousBojnHble 31eMeHTapHBIX (QyHKIUE. DopMyisl OK-05, OK-06,
HAXO0XJACHUS TPOU3BOJIHOM CYMMBI, IPOU3BEECHUS U YACTHOTO OK-07
Tewma 6.4. Copep:xanne yueOHOTo MaTepuana 4 1K 2.1
['eomeTpuyeckuit cMbIC | ['eomeTprueckuil CMBICT TMPOU3BOAHOM (YHKIMM — YIJIOBOM KO3(PQPHUIHMEHT
IIPOU3BOJHOU KacaTelbHOU K rpaduky (QyHKIMM B TOUKe. YpaBHEHHE KacaTelbHON K rpaduky 2
byHKIIUHU
IIpakTuyeckoe 3anaTue Ne2(. ['eomeTpryeckmii CMbICT MPOU3BOTHON 2
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Tema 6.5. IIpodeccnonabHO OPUEHTHUPOBAHHOE CO/lepP:KaHUe (COAep:KaHHue MPUKJIIATHOTO 2
Ddusnyeckuii CMBICJI | MOYJISA)
MIPOU3BOAHOMN IIpakTuyeckoe 3ansatue Ne2l. @Dwusmueckuii  (MEXaHWYECKHUH)  CMBICI
B 1po(ecCUOHANIBHBIX | MPOU3BOAHOM. [IpUMeHEHHE TPOM3BOAHOM /ISl OMpPEIEICHUsI CKOPOCTH MpoIiecca,
3a/1ayax 3aJlaHHoro opmyson wim rpadpuxom
Tema 6.6. Copepxanre yaeOHOT0 MaTepuana 6
ITpumenenne mnpousBoAHOM | Bo3pacTanue u yObiBaHWEe (YHKIMH, COOTBETCTBHE BO3pAcTaHUs U YOBIBaHUS
K HucciefoBaHuio (QyHKIMHA | pyHKIHMK 3HAKYy NOPOW3BOAHOM. I[IpUMEHEHHE MPOM3BOMHON K HCCICIOBAHUIO
Ha MOHOTOHHOCTb U | GyHKIUN HA MOHOTOHHOCTb U 3KCTPEMYMBI.
KCTPEMYMBI
Tema 6.7. Copepxanue yueOHOTo MaTepuana 6
Hccnenosanue (Gynkuuii | Vicropus pa3BUTHS MAaTeMaTHYECKOTO aHAM3a AJICOPUTM UCCIEHOBAHUS DYHKIMHI 4
U NIOCTpOEHUE rpadukoB U TOoCTpoeHusi ee rpaduka ¢ moMolplo pousBojgHOM. [loctpoenue rpadukos
MHOT'OWIEHOB C MCIOJIb30BAHUEM aNapara MaTeMaTHUYE€CKOro aHaJIn3a.
IIpakTuyeckoe 3ausiTue Ne22. Vccienopanre GpyHKIMIA U TOCTPOCHHUE TPa(QUKOB C 2
MIOMOILbIO TPOU3BOJAHOM
Tema 6.8. Coneprxkanne y4eOHOro Marepuasia 4
HanGonbinee n nHaumenbluee | HaxoxaeHne HauOOJBIIETO W HAUMEHBIIETO 3HAYCHUsT (DYHKIMH Ha OTPE3Ke.
3HaueHnss  QyHkumu  Ha | [IpiMeHeHHne IPOU3BOIHON /sl HAXOXK/ICHHUS HAMIYYIIEr0 PeICHHs B MPUKIIAIHBIX
OTpe3Ke 3aja4ax, JJs OIpeNeleHHs] CKOpPOCTU Ipolecca, 3aJaHHOro (opMysinoN wiu
rpaduxom
Tema 6.9. IMpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHME (COAEPKAaHUE MPUKJIIATHOIO 2
HaxoxkzaeHue oNTHUMaabHOTO | MOAYJISA)
pesynbrara ¢ nomombeio | [IpakTtuyeckoe 3ansitue Ne23. IlpuknagHble 3a7ayd, B TOM YHUCIIE COLMAIBHO-
IIPOU3BOJHON B | DKOHOMHMUYECKOTO U  (U3MYECKOT0 XapakTepa, UX pelleHHe CpeacTBaMu
MPAKTUYECKUX 3a7a4ax MaTEeMaTHYeCKOro aHaJIn3a
Tema 6.10. Pemenune 3amau. | Conepxanue yueOHOro MaTepuaia 2
[IpounsBoHas Gynxuun, | Juddepenmpoanre  dynkuuit. MccnenoBanne  QyHKIUA € TOMOIIBIO
€€ PUMEHEHUE npou3BoHOM. Hanbombiiee 1 HaMeHblIee 3Ha4eHus! GYHKIUU
KontponbHas paboTa mo pazaeny 6
Pa3nes 7. MHOTOrpaHHUKH U TeJia BpallleHUsl 40 OK-01, OK-02,
Tema 7.1. Copep:xanne yueOHOTo MaTepuana 2 OK-03, OK-04,
MHororpaHHuku [loHsAiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOTPaHHUKA, BBIIYKIbIE W OK-05, OK-06,
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HCBBIITYKJIBIC MHOTI'OI'PaAHHUKH, pa3BépTKa MHOTI'OI'paHHHKA

Tema 7.2.
[Tpuszma. [Ipsimas
Y TIpaBUJIbHAS IPU3MBbI

Coneprkanue y4eOHOro MaTepHraia

[Ipu3ma: n-yrojpHas Mpu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsMasi U HAKIOHHAs
npu3Mbl; OOKOBas ¥ TIIOJHAS T[OBEPXHOCTh MPHU3MBL. DJIEMEHTBHl IPHU3MBL
[IpaBuibHas nmpusma

Tema 7.3.
[Tapannenenunen, kyo

Conepkanue y4eOHOro MaTepHraia

[Tapannenenunen, nOpsSMOYTOJIBHBIN Mapajuieyenunea U ero cpoiictBa. KyoO.
Ceuenue Ky0Oa, mapajiesenumneaa

Tema 7.4. Coneprxkanue y4eOHOro MaTepuasia

[Mupamuna. IIpaBunbnas | [lupamMuga: n-yronbHas NUpaMuja, TPaHH M OCHOBAaHHE MUPAMUIBI; OOKOBas H
MUpaMua. YcedeHHas | MOJHAS MOBEPXHOCTHh MHUPAMUJIBI; TPABWIbHAS M YCCUEHHAS MUPaMUIa. DIEMEHTHI
nupamMmua nupamMuibl. Berarcienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHaiu, Yribl
Tema 7.5. Coneprxkanne y4eOHOro Marepuana

bokoBas u noyHas | [Inomaap OOKOBOM MOBEPXHOCTH U TIOJHOW TOBEPXHOCTH MPSMOM MPHU3MBL,
TIOBEPXHOCTH IIPU3MBL, | IJIOMIA/Ib OCHOBAHMIA, TeOpeMa O OOKOBOM MOBEPXHOCTH NPSIMOM Tipu3MbI. [Lomnians
UpaMuUIbl OOKOBOIl TMOBEPXHOCTH M IOBEPXHOCTU TMPABHIBHON NHpaMUAbI, TEOpeMa o

1011 OOKOBOM IMOBEPXHOCTH YCEUEHHOM MUPAMMUIBI
Tewma 7.6. Copep:xanue yueOHOro MaTepuana

JIBrm>keHMEe B MPOCTPAHCTBE.
CummeTpusi B IpOCTPAHCTBE

JlBukenne B npocTtpaHcTBe. CHMMETpUss B INPOCTPAHCTBE: CUMMETPUSA
OTHOCHUTEJIBHO TOYKH, MPSMOMW, IUNIOCKOCTH. DJIEMEHTHI CUMMETPUU B IHUpaMuiax,
napajuleJIenuneaax

Tema 7.7.

[IpaBunbHBIE
MHOTOTPaHHUKH, ux
CBOMCTBA

Copep:xanne yueOHOTo MaTepuana

[lonsiTHe mNpPaBHWILHOTO MHOTOTPAaHHUKA; TpaBWJIbHAS TpU3Ma U TpaBUIIbHAS
MUpaMKia; MpaBUIbHAsL TPEYrojibHas MHUpaMUAAa W TPaBUIBHBIA TeTpadap; KyoO.
[Ipencrarnenune o MpaBUILHBIX MHOTOTPAHHUKAX: OKTAdIP, JOACKAdAP U UKOCAIIP.
JIBukeHHe B TMPOCTPAHCTBE. DIEMEHTHl  CUMMETPUU B MPABHIBHBIX
MHOTOTpaHHUKAX

Tema 7.8. Cummerpus B

npodeccuu. Ceuenus
MHOI'OI'paHHUKOB

B poeCCUOHATTLHBIX
3a7a4ax

IIpogdeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHHE IPUKIATHOTO
MOIYJIs1)

CeueHnns npusmel 1 nupaMuibl. [loctpoenne cedeHnii MHOTOrpaHHUKOB, UCIIOJIB3YsI
METOJ, ClIe[I0B. BBINOIHEHNE BEIHOCHBIX IUIOCKUX YEPTEkKEH U3 PUCYHKOB IIPOCTHIX
00BbeMHBIX QUryp (Bu cBepxy, cOOKY,CHU3Y)

OK-07
IIK 2.1
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IpakTuyeckoe 3ansatue Ne24, CummeTpus B NpUPOJIEC, apXUTEKTYpE, TEXHUKE, B
ObITy, B mpodeccun. Vcnonb30BaHUE NBWKEHUH B MPOCTPAHCTBE MPHU PEIICHUU
npodeccHoHaNbHBIX 3a1au.

Tema 7.9. Copepxanne yaeOHOro MaTepuana 2

[wnap, ero | Hunuaapuyeckas MoBEpXHOCTb, 00pa3yroliue HWIMHAPUIECKONW MOBEPXHOCTH, OCh

COCTAaBJISIOIIHE. Ceuenue | IIMIMHIPUYECKON MOBEPXHOCTH. LIMAMHAp: OCHOBaHMS M OOKOBAas IOBEPXHOCTH,

LWIMHApA oOpasyromias U OChb; IUIONAAb OOKOBOW M IMOJHOM MoBepXHOCTU. M300paxeHue
WIMHAPA Ha TuIocKocTH. Pa3BépTka nmmmuapa. CeueHust HMIMHAPA (TTIOCKOCTHIO,
napajuieJIbHON WM NepHeHIMKYIIPHOM OCH HMJIMHAPA)

Tewma 7.10. Coneprkanne yueOHOro Marepuasia 4

Konyc, ero cocrasnstomue. | Konndyeckas moBepXHOCTb, 00pa3yrOIIUe KOHUYECKOH MOBEPXHOCTH, OCh M BEPIINHA

Ceuenue koHyca KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHME M BepIIMHA, OOpasyromas ¥ OCh;
IUI01a b OOKOBOI U IOJIHOM MOBEPXHOCTH

Tema 7.11. Coneprkanne yueOHOro Marepuasia 2

Vceuennnii konyc. Cedyenue | Yceu€HHbI KOHYC: 00pa3ylollMe U BBICOTA; OCHOBaHUS M OOKOBas MOBEPXHOCTb.

YCEUEHHOr0 KOHYyca N300pakeHne KoHyca Ha IUIocKOCcTU. Pa3Béprka konyca. CeueHHsl KOHyca
(MIJIOCKOCTBIO, TapaJIeNbHOW OCHOBAaHHMIO, M IUIOCKOCTBIO, TPOXOISIIEH dYepes
BEPIIKHY)

Tema 7.12. Coneprxanne y4eOHOro MaTtepuania 2

Hlap u cdhepa, ux ceyeHus Cdepa u map: ueHTp, paguyc, AMaMeTp; MIONaab MOBEPXHOCTH cdepbl. B3aumHoe
pacrionioc)keHre cdepbl W IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K  cdepe.
N306pakenue cepsl, mapa Ha miockoctd. CeyeHus mapa

Tema 7.13. Coneprkanne y4eOHOro MaTepuana 4

ITonatne o6 o6beme Ttena. | [Tonstue 00 00bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. OOBEM MUpPaAMUJIBL, 2

OOBEMBI MHOTOTPaHHHMKOB M | MPU3MBI IMIHH/PA, KoHyca. O0BEM Mapa u mionajip chepsl

TCJI BpallCHUA IIpakTnuyeckoe 3ansitue Ne25. BpruucieHue o0bEMOB MHOTOIPaHHHMKOB U Tell 2
BpAaICHHS

Tema 7.14. Coneprxanue yueOHOro MaTepuasa 2

O06beMsI Hu naomany | [TomoOuple Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY TUTOIIAASIMHU TTOBEPXHOCTEH

HOBerHOCTCﬁ MOJOOHBIX TEII | i 00BEMaMU ITOTOOHBIX TENT

Tema 7.15. Coneprxanne y4eOHOT0 MaTepurasa 2

KombOunanuu
MHOTOTPAaHHHUKOB W Tl

MHororpaHHuK, ONMUCaHHBIH OKkosio cdeprl. Cdepa, BIMCaHHAs B MHOTOTPAHHUK
WIM B T€JIO BpalleHus. MHOrorpaHHUK, BIMCAHHBIN B TEJIO BpallleHUs
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BpalCcHUs

Tema 7.16. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/Iep:KaHue (cofepKaHHe MPUKJIAJTHOTO 2
KomOunanmu MO/1YJIfA)
IrE€OMETPUYECKUX  Ten  Ha | Mcmonb30BaHMe KOMOMHAIMI MHOTOTPAaHHUKOB U TEJI BPAIIEHUS HA IPAKTUKE
PAKTHKE
Tema 7.17. Pemenue 3amau. | Conepkanue yaeOHOTO MaTepualia 2
Muororpanaukn u  Tena | Beruncnenne  BenuuuH  (UTMHA,  yroji, o00BEM, IUIOMIA[b  [TOBEPXHOCTH)
BpaLICHUS reOMETPHUECKUX (DUTYP, UCTIONB3YS H3yYCHHBIE (HOPMYJIIBI U METOIBI
KonTponbnas pabora
Pasnea 8. IleppooOpasHas GyHKIMH, ee NPHMEHEHHE 16 OK-01, OK-02,
Tema 8.1. Coneprxanue yueOHOro MaTepuasa 4 OK-03, OK-04,
[TepBoobpaznas pyHKIIUU [TepBooOpaznas. Tabnuia nepBooOpa3HbIX OK-05, OK-06,
Tema 8.2. [Tnomane | Coxeprkanue yueOHOro MaTepuaia 6 OK-07
KPUBOJIMHENHOW  Tpaneuuu. | MHTerpani, ero reomeTpuueckuil 1 Gu3nYecKuil cMbIc. Bolyrcienue nHTerpana mo 4 IIK 2.1
®opmyna Herotona — | popmyne HeroTona-JleitOnuma
JleiiOnuna IIpakTnueckoe 3ansTue Ne27. [eomerpuueckuii ©u (QUIUUECKHI CMBICI 2
onpeneneHHoro uaterpaia. opmyna Hetotona-Jleitbnuna
Tema 8.3. IIpodeccnonabHO OPUEHTHUPOBAHHOE COlepP:KaHUe (COAep:KaHHue MPUKJIATHOTO 4
OmnpeneneHHbIi UHTETpal | MOLYJIsA)
B npodeccuoHanbHON | PemeHne 3a7a4 Ha MPUMEHEHNUE WHTETpasia JJisl BBIYUCICHHUS (PU3HUYECKUX BETHUUH 2
NeSITeTbHOCTH U )KU3HU W TUTomaiei
IIpakTnueckoe 3ansatue Ne28. IlpuMeHeHue wuHTerpana A BbIYUCICHUS 2
(bU3UYECKUX BEJIUMYMH U TIJIOMAeH
Tema 8.4. Pemenne 3amau | ComepkaHue ydeOHOro Matepuana 2
Ha Haxoxzaenue | IleppooOpa3Hasi U HHTErpa
nepBooOpa3zHoOn Kontponbnas paboTta mo pazaeny 8
U €€ IpUMEHEeHHe
Paznen 9. Teopusi BeposATHOCTEH M CTATUCTUKA 24
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2
[IpencraBienne nanHelxX | [IpencraBnenne JaHHBIX € TOMombl0 Tabmwm w  jguarpamMm.  CpenHee
U onycareNbHas CTaTUCTHKA | apudMeThyeckoe, MeAMaHa, HauOosblllee W HauMEHbIee 3HA4YeHUus, pasMax, OK-01, OK-02,
JCTepCcusl, CTAHJapTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB OK-03, OK-04,
Tema 9.2. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE COJAepPKaHue (CoiepKaHNe NPUKJIATHOIO 2 OK-05, OK-06,
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CocraBiieHue TaOJINILL
U AuarpaMM Ha MpakTHUKe

MO/1YJIfA)

IIpakTnueckoe 3ansaTue Ne29. IlepBuunHas oOpabOTKa CTaTUCTUYECKUX JaHHBIX.
I'papuueckoe wux mnpeacrasiaeHue. HaxoxkeHHe CpeAHHUX XapaKTEPUCTHUK,
HaOII0AaeMBIX JaHHBIX. lIpUMEHEHHE CTAaTUCTHYECKUX METOJOB IS PEIICHHS
poecCHOHANIbHBIX 3a]1a4

Tema 9.3. Copepxanne yaeOHOro MaTepuana 4

Omnepanuu Hajx coObITHAMH, | CiydaiiHble SKCIHEPUMEHTHI (OMBITHI) M CAy4aiiHble COOBITHSA. DJIeMEHTapHBIC 2

HaJ BEPOATHOCTAMH. | COOBITHS (MCXOABI). BeposTHOCTh ciyyailHOTO COOBITHS. BIu30cTh 4acToTH U

YcioBHas BEPOATHOCTD BEPOATHOCTH COObITHI. CiryyaliHble ONBITHI C PABHOBO3MOKHBIMH 3JI€MEHTapHBIMU
coObiTHsiMH.  BepostHocTn  cOOBITMH B ONBITAaX C  PaBHOBO3MOXKHBIMHU
JNeMEHTapHBIMU  cOoObITHsIMU. Omepanuu  Haj  COOBITUSMH:  TIEpecedyeHHUe,
Oo0BEIMHEHNE, TPOTHBOIIOJIOKHBIE COOBITUS. Jluarpammer Diinepa. Dopmyna
CIIO)KEHHSI BEPOATHOCTEH. YCIIOBHAS BEPOSTHOCTh. YMHOXXEHHE BEPOSTHOCTEH.
HepeBo ciryyaiiHOro skciepuMenTa. @opmysa nojHou BeposiTHocTU. HezaBucumbie
COOBITUSA
IIpakTnueckoe 3ansaTue Ne30. Briunciienne BepOATHOCTH CIYyYatHOTO COOBITHSL.

Tema 9.4. Coneprxkanne y4eOHOro Marepuana

OnemeHnTsl KOMOMHaTOpUKK | KomOuHaTOpHOE TIpaBWio yMHOXeHHs. IlepectanoBku W (aktopuan. Ywucio
couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa

Tema 9.5. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHUE (COep:KaHMe NPHKJIATHOIO 4

BepositHOCTB MO/1YJIfA)

B npoecCHOHANBHBIX | BhIunciieHre BEPOSTHOCTEH ¢ MCIONIb30BaHKeM (Gopmys KomOuHatopuku. OleHKa 2

3a/a4ax BEPOSITHOCTH COOBITUS B MPO(PECCHOHAIBHON JEeSITebHOCTH.
IIpakTnueckoe 3ansitue Ne3l. Pemenue npodeccHoHANBHBIX 3aJad  Ha 2
BEPOSITHOCTh COOBITUS

Tema 9.6. Coneprkanne y4eOHOro MaTepuana 2

Cepun  mocnenoBaTeNbHBIX | BUHapHBIA ClydaiiHBIH OMBIT (UCHBITAHKWE), yCleX W Heyaada. HeszaBucumble

UCIIBITAaHUN ucnelTanng. Cepust He3aBUCHMBIX HCIBITAaHUW A0 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX HcTbITaHuN bepHymim

Tema 9.7. Coneprxanne y4eOHOT0 MaTepurasa 4

OK-07
IIK 2.1
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Ciyualinbie BEJIMYUHBI
U pacIpeieacHusl.
Marematuyeckoe OXHUAAHUE

CIIy4aiiHOM BEJIMYMHBI

Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTed. Jlnarpamma pacnpeaeneHus.
IIpumepsl pacnpeneneHuil, B TOM 4YHUCIIE, T€OMETPUYECKOE U OMHOMUAIBHOE.
UucnoBble XapaKTEpUCTUKHU CIyYalHbBIX BEJIIMYMH: MATEMaTUYECKOE OXKHUIAHUE,
JUCIEpCUsl U CTaHAApTHOE OTKJIOHEeHue. [IpuMepbl NpUMEHEHNs MaTeMaTH4YeCKOIo
OKMJIaHUs, B TOM YHUCJI€ B 3aJladyaXx W3 IOBCEIHEBHOW XW3HHU. MaTtemaTuueckoe
OXUJaHWe OMHAPHOUM cly4ailHOW BeIMYMHBI. MaTeMaTHYeCKOe OXHUIaHUE CYyMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTnyeckoe 0XKMJAAHUE U AUCIEPCHUSI T€OMETPUYECKOTO
1 OMHOMUAJIBHOT'O PacIIpeIeIeHUM

IIpakTuyeckoe 3ansitue Ne32. YuciioBble XapaKTEPUCTUKHU CIYYalHBIX BEJIUYUH: 2
MaTeMaTHYeCKOe OKHUJAHUE, JUCIEPCHUs] U CTaHIapTHOE OTKJIOHeHue. lIpumepsl
IIPUMEHEHHUsST MAaTeMaTH4eCKOro OXHJaHusA, B TOM UHCIE€ B 3ajadax U3
ITIOBCEIHEBHOM KU3HH.
Tema 9.8. Copep:xanue yueOHOro MaTepuana 2
3akoH  OoNpIIMX  4HMCeN | 3aKOH OOJIBIIMX YUCET M €ro pojb B HayKe, MPUpPOJe U 00IecTBe. BhIOOpOUHBIi
HenpeppiBHBIE  Cy4aliHBIE | METO/ HMCCICIOBaHMiA. [IprMepbl HEMPEPBIBHBIX CIyYaiHbIX BedHurH. DyHKIUS
BEJIMYMHBI (paclpeliesieHns). | IUIOTHOCTH —pacrpenesicHus. PaBHOMepHOE pachpeseieHue H ero CBOMCTBA.
Hopmainsnoe pacnpenenenne | I[loHsTHe 0 HOpMaIbHOM pacipeieIeHuu
Tema 9.9. Pemenue 3amau | Conepkanue yueOHOTO MaTepualia 2
KOMOMHATOPHUKH, CTaTHCTHKH | DjeMeHThl KomOuHaTtopuku. CoObITHE, BEpOSTHOCTh COObITHS. CloXKeHHe |
Y TEOPUH BEPOSITHOCTEN YMHOXEHHE BEPOSITHOCTEN
Kontponbnas pabota no pazneny 9
IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE colep:kaHne (BapuaTuBHBIN NPHUKJIAIHON MOLYJIb) 22
Paznes 10. MaTemaTH4ecKuil NPAKTHKYM 22
Copep:xanne yueOHOT0 MaTepuana 8
[Tonarus: marpuma 2x2 u 3x3, ompexnenurtens MaTpullel. Marpuua, oOpaTHas 2
JTAHHOM.
Tema 10.1. IIpakTnyeckoe 3anaTue Ne33. PemieHue cucTeM JIMHEWHBIX YPaBHEHMM: METOJ 2
l"aycca
MaTtpuibl 1 OIPEaEIUTENN = =
IIpakTnyeckoe 3ansaTue Ne34. PemieHue cuCTeM JIMHEHHBIX YPaBHEHMM: METOJ 2
Kpamepa. OK-01, OK-02,
IpakTuyeckoe 3ansTue Ne35. Pemienue cUCTEM JIMHENMHBIX — YpaBHEHWIA: 2 OK-03, OK-04,
MaTPUYHBIA MeTOJT (METOJ1 0OPATHON MATPHIIBI) OK-05, OK-06,
Tema 10.2. Coneprxanue yueOHOro MaTepuasa 6 OK-07
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KommnekcHble uncia

IloHssTHE KOMIIJIEKCHOI'O 4YHCIIA. COprI}KeHHHe KOMIIJICKCHBIE YHCJIa, MOAYJb H
APTYMCHT KOMIUJICKCHOI'O 4ucJIa. ApI/I(bMeTI/I‘IeCKI/IC ﬂCﬁCTBHH C KOMIIJICKCHBIMHA
qucCjiaMu

IIK 2.1

IIpakTnuyeckoe 3ansaTHe Ne36. @opma 3amucu  KOMIUIEKCHOTO — YHUCIIA 2
(reoMeTpuyeckas, TPUTOHOMETPUYECKas, ajredpandeckas).
IIpakTuuyeckoe 3ansitue Ne37. Apupmernueckue IEHCTBHSA C KOMILICKCHBIMH 2
qHCIaMU
Tema 10.3. Copepxanne yaeOHOro MaTepuana 2
I'padsr IIpakTuyeckoe 3ansaTue Ne38. Ilonsrue rpada. CeszHbIA rpad, AEpEeBO, MUK
rpadp Ha TIOCKOCTH. Pemenume mnpukinanHelx 3amad. llpumenenue rtpada B
nH(popMaTruke
Tema 10.4. Coneprxkanne y4eOHOro Marepuasia 4
Jloruueckue onepanuu | [Ipaktudeckoe 3ansTHe Ne39. MHoXeCTBO, oOmepaluyd HaJl MHOXKECTBAMU, 2
C MHOXECTBaMH auarpammbl - Oiinepa-Benna.  lMcmonb3oBaHue — TEOPETUKO-MHOKECTBEHHOTO
MHosxecTBa U JIOTHKA ammapara Juisi ONHCaHUS PEaTbHBIX MPOIECCOB U SBICHUH B MPO(ECCHOHATBHON
JeSITeIbHOCTH, IIPU PEIIEHUH 3a]1a4 U3 APYIUX JAUCHUILIUH.
IIpakTnueckoe 3anaTue Ned(. Jlornueckue omnepauuu. IIpumenenune nuarpamm 2
Oitnepa—Benna s peleHue TEOPETUKO-MHOKECTBEHHBIX 3a1a4
npodeccnoHaNbHOM HANpaBIEHHOCTH, 3a7ad MHPOPMATHUKU M JPYTUX Yy4eOHBIX
JUCLIUIUIMH U JUJIs1 OIMCAHMS PEaJIbHBIX NIPOLIECCOB U SIBJICHUM.
Tewma 10.5. Coneprxkanne y4eOHOro MaTepurana 2
Pemenue 3ajga4 | [I[puMeHeHHe UW3yYEHHBIX MaTeMaTHdeckuX (PaKTOB K PpELICHUIO 3aj]ad U3
MAaTEMATHYECKOTO pa3IMYHBIX 00JIacTel HAyKU U PEAIbHOU KU3HHU
MpaKkTUKyMa KonTponbnas pabora no pazaeny 10
Koncyabranus 2
IIpomexyTouHas arrecTanus (IK3aMeH) 6
Bceero: 308
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3. YcaoBust peaju3zanyu NporpaMmmal 001meo0pa3oBaTeJbHONM JUCHUIIIMHBI
3.1. Jns peanuzanMd MNporpaMmbl JHCHUIUIMHBI JOJIKHbI OBbITh
Npea1ycMOTPEHbI CJeyIolHe ClleNHalbHble MOMeleHHUs:
Peanuzamus mporpaMMbl JUCHHUILTMHBI TpeOyeT Hamu4us yuyeOHOro xabuHera
MaTEMaTUKH.
Texnuueckue cpeacTna:
- KOMIUIEKT YEpPTEKHOrOo OOOpYJOBaHUS M MPUCHOCOONEHHUM ISl IIKOJIBHOM JOCKHU
(TpeyroJabHUK, TPAaHCIOPTUD, LIMPKYJIh, INHEHUKA);
- MOJAENW JJisi W3YyYEHHUs] TEOMETPUYECKUX Quryp (4acTu UEIoro Ha Kpyre,
TPUTOHOMETPUUYECKHUI KpPYT, CTEPEOMETPUYECKUN HAOOp, HAOOpbl T€OMETPUYECKHUX
Mojienielt u GUryp ¢ pa3BepTkon);
JleMOHCTpalOHHbIE Y4eOHO-HATJIAIHbIE TOCOOUS:
- KOMIUIEKT HOPTPETOB JUIsl 0hopMIIEHUS] KaOUHETA.
3.2. MupopmanuoHHOe oOecnedeHne peau3anu NporpaMmmMbl
Jns  peanmuzanuu mporpaMMmbl  OuOMMOTEYHBIM (QoHI oOpazoBaTEIbLHOMN
OpraHu3allMd yKOMIUIEKTOBAH IME€YAaTHBIMH M (WMJM) 3JIEKTPOHHBIMU W3JAHUSMH,

PEKOMCHAOBAHHBIMU IJIs1 UCIIOJIB30BAHUS B 06p2130BaT€J'IBHOM mponecce.

3.2.1 OcHOBHBIE NIeYaTHbIE U JJIEKTPOHHBbIE U31AHUSA

1. Maremaruka: anreOpa 1 Hayajga MaTeMaTHIECKOTO aHaIHM3a, reoMeTpusi. Anredpa u
Hayana MareMmaruyeckoro ananuza. 10—I11 kmaccel : 6a30BbId U yriayOnEHHBIMN
ypoBuH : yueOHuk / III. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. —
11-e u3x., crep. — Mocksa: IIpocsemenue, 2023. — 463 ¢. — ISBN 978-5-09-
107210-5. — TekcT : anekTpoHHbIH // JlaHb : 31eKTPOHHO-OMOIMOTEYHas! cUcTeMa.
— URL.: https://e.lanbook.com/book/334391

2. Maremaruka: anrebpa ¥ Hayajsa MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus: 10—11-i1 knaccel: 6a30BbIN U yrayOn€HHbIN ypoBHH : yueOHuk / JI. C.
AranacsH, b. B. , K. C. [u ap.]. — 11-e u3n., crep. — Mocksa : IIpocsenienue,
2023. — 287 c¢. — ISBN 978-5-09-103606-0. — TekcT : anexkTpoHHbI# // JlaHb :

aNIeKTpoHHO-O0uOmoTeyHas cuctema. — URL: https://e.lanbook.com/book/334397
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3.2.2 JlonoJIHUTEJIbHbI€ HCTOYHUKH

1. boromonos, H. B. Tlpaktuueckue 3aHsaTus mo marematuke B 2 4. Yactp 1 :
yaeOHOe Tocobme sl cpemHero mnpodeccuoHaibHOro obpazoBanus / H. B.
boromonos. — 11-e uza., nmepepad. u gon. — Mocksa : MznarensctBo FOpaiit, 2022.
— 326 c. — (ITpodeccruonansHoe odbpazoBanue). — ISBN 978-5-534-08799-4.

2. boromonos, H. B. [Ilpaktuueckue 3aHATHUS MO MaTeMaTHKe :@ ydeOHOe

nocobue i cpeaHero npodeccruoHanbHoro oopasoranus / H. B. boromonos. — 11-¢

u3a., nepepad. u gom. — MockBa : UMznarensctBo FOpaiit, 2024. — 571 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-18419-8. — Teker:
anekTpoHHbt  //  OOpaszoBatenbHas miarpopma FOpait [caiit]. — URL:

https://urait.ru/bcode/534966
3. Marematuka: anrebpa M Hadaja MaTEeMaTHYECKOTO aHAIHM3a, T€OMETPHS:
3agadHuK: - yuel. mocodue il CTyA. yupexaeHu cpen. mpod. oopazosanus/ M.U.

bammakoB.- 3-¢ uzn. crep. - M.: U3marenbckuit neHtp «Axamemusi», 2019.- 416¢
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4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHSA 0011e00pa30BaTe/IbHOI

Kontpoais u omeHka pe3ysibTaToB

JTUCIHHUILINHBI

OCBOCHMI

00111e00pa3oBaTEIHLHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢opMHpoOBaHUE OOIMX MU MPO(PECCHOHANBHBIX KOMIIETCHIIMM IO pasjeiam

N TCMaM COACPKaHUA y‘I€6HOF0 Matcpualia.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tunm  oOUEeHOYHBIX
KOMTIeTEHIIUS MepOnpUsITHS
OK 01. Beibupars cmoco6wr | Tema 1.1, 1.2 II-o/c, 1.3, 1.4 II-o/c, | TectupoBanwue
pemeHus 3amau | 1.5 11-0/c, 1.6, 1.7. YcTHBI onpoc
npodeCcCHOHAIbHON Temsr 2.1 - 2.12, 2.13M1-0/c, 2.14. Maremaruueckuit
JESTSIIbHOCTH , JTUKTaHT
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.
NPUMEHHUTEITHHO [IpencraBnenue
K pa3JINYHbIM KOHTEKCTaM Tewmsl 4.1, 4.2, 4.311-0/c, 4.4. pe3yIbTaToOB
Tembt 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. TPaKTHHCCKUX
Tewmsi 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, paGot
6.9 IT-o/c, 6.10. 3auyra
Tewmsr 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15, MHANBUAYaAJIbHBIX
7.16 IT-o/c, 7.17. IIPOCKTOB
Tewmsr 8.1, 8.2, 8.311-0/c, 8.4. KoHnTponsHas
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, paboTta
9.5 IT-0/c, 9.6 - 9.9. Brmonuenue
P10 IT-o/c 3aaHui
IIPOMEKYTOUYHON
aTTecTaluu
OK 02. Hcnomws3oBate | Tema 1.1, 1.2 TI-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
COBpPEMEHHEIE cpexncrea | 1.511-0/c, 1.6, 1.7. YeTHEIH ompoc
IIOHCKa, aHaJlnu3a Temsbr 2.1 - 2'12, 2.131-[_0/0’ 2.14. MaremaTnaeckuii
u WHTEPIpETAuN JTMKTaHT
Temrr 3.1 - 3.4, 3.5I1-o/c, 3.6.
UHpOpMaIInH, [Ipencrasnenue
u unpopmanmonnsie | Temsl 4.1, 4.2, 4.311-o/c, 4.4. pe3yJIbTaToOB
TeXHoJIoTHH Temsr 5.1-5.4, 5.5 [1-0/c, 5.6 -5.9. MpaKTHHCECKHIX
DL BRUIOTHEHIA - 388 | Tempr 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, padot
npodeCCHOHATBEHON 6.9 TI-o/c, 6.10. 3ammura
ACATCIIEHOCTH Tewmsr 7.1- 7.7, 7.8 T-o/c, 7.9 - 7.15, WHAUBUIYAJIbHBIX
7.16 I1-o/c, 7.17. IIPOCKTOB
Tewmsr 8.1, 8.2, 8.311-o/c, 8.4. Konrtponbhas
Teme1 9.1, 9.2 TT-0/c, 9.3, 9.4, paborta
9.5 IT-0/c, 9.6 - 9.9. Brmonuenue
P10 IT-o/c 3amaHuil
MIPOMEKYTOUHOU
aTTeCTaluu
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OK 03. [Tnanuposarey | Tema 1.1, 1.2 Il-o/c, 1.3, 1.4 II-o/c, | TectupoBanwue
u peamusosbBars | 1.9 II-0/c, 1.6, 1.7. VYeTHBII onpoc
coOCTBEHHOE Temst 2.1 - 2.12, 2.1311-0/c, 2.14. Maremaririeckuli
npohecCuoHaTBHOE JTUKTAHT

Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.
U JIMYHOCTHOE  pa3BUTHE, [IpencraBienue
MIPEANPUHUMATEIIbCKYIO Tewmsr 4.1, 4.2, 4.311-0/c, 4.4. pe3yIbTaToOB
JACATCIBHOCTD Temsr 5.1-5.4, 5.5 [1-o/c, 5.6 -5.9. TpaKTHHCCKUX
B HPO(ECCHOHANLHON Chepe, | peyyy 6.1- 6.4;, 6.511-o0/c, 6.6 - 6.8, pabort
UCII0JIb30BATh 3HAHUS | 6 9 []-0/c, 6.10. 3amura
0 NPaBOBOW M (PMHAHCOBOH | Tempr 7.1- 7.7, 7.8 M-o/c, 7.9 - 7.15, WHIMBUTyaJIbHBIX
IPaMOTHOCTH B PasIM4HBIX | 7.16 [1-o/c, 7.17. MIPOCKTOB
JKU3HECHHBIX CHTYaIHUIX Temnr 8.1, 8.2, 8.311-0/c, 8.4. Kontponbnas

Teme1 9.1, 9.2 IT-0/c, 9.3, 9.4, paboTta

9.5 IT-0/c, 9.6 - 9.9. Brinmonuenue

P10 IT-o/c 3aJaHui

IIPOMEXYTOUYHOU
aTTeCTaluu

OK 04. Oddextusno | Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | [IpencraBnecuue
B3aMMOJICHCTBOBATH 1.511-o0/c, 1.6, 1.7. pe3yJIbTaTOB
n pa6OTaTI> B KOJIJICKTHUBC Tembr 2.1 - 2_12, 2.13H-0/C, 2.14. MMPAKTUYCCKUX
1 KOMaH/e pabor

Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. Jammra

Temsr 4.1, 4.2, 4.311-0/c, 4.4. WHIUBUIYaIbHBIX

Temst 5.1-5.4, 5.5 [-o/c, 5.6 -5.9. MpocKTOB

Temer 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,

6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 IT-o0/c, 7.9 - 7.15,

7.16 I1-o/c, 7.17.

Temsr 8.1, 8.2, 8.311-0/c, 8.4.

Tewmst 9.1, 9.2 T1-0/c, 9.3, 9.4,

9.5 IT-0/c, 9.6 - 9.9.

P10 [T-o/c
OK  0s. OcymectBmare | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | TectupoBanmue
yetHyilo  um  muchMennyro | 1.51I-0/c, 1.6, 1.7. YeTHBIT onpoc
KOMMYHHKAIHIO Temsr 2.1 - 2.12, 2.131T-o/c, 2.14. MareMaTecKui
HAa TOCYAapCTBEHHOM SI3BIKE ’ ’ JTUKTaHT
Poccuiickoit deneparuu Tembr 3.1 - 3.4, 3.51-0/c, 3.6. IIpencraBneHue
¢ yderom ocobennocreir | Temsl 4.1, 4.2, 4.311-0/c, 4.4. pe3yNbTaToB
COLMATBHOTO M KYIBTYPHOTO | oy s 154 5.5 [T-0/c, 5.6 -5.9, MTPAKTUICCKHIX
KomTeKCTa Temsi 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, pador

6.9 TI-o/c, 6.10. Sampra

Tewmsr 7.1- 7.7, 7.8 TI-o/c, 7.9 - 7.15, E;ﬁ:ff;ym’“"”‘

7.16 I1-o/c, 7.17.
Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Temr1 9.1, 9.2 IT-0/c, 9.3, 9.4,

KonTpoabHas padora
Brinonnenue
MIPOMEXKYTOUHON

3aJaHui
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9.5 IT-0/c, 9.6 - 9.9.
P10 IT-o/c

aTTeCTaluu

OK 06. [MposiBnsite | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Tl-o/c, | YcrTHBII onpoc
IPaXkKIaHCKO- 1.511-o0/c, 1.6, 1.7. I[IpencraBnenne
NaTpUOTHYICCKYIO  MO3HUIMIO, | Tempr 2.1 - 2.12, 2.131-[_0/(:’ 2.14. PE3YyJIbTATOB
JEMOHCTPUPOBAThH MPAKTUYECKUX
OCO3HAHHOE MOBEACHUE Tempr 3.1 - 3.4, 3.51-0/c, 3.6. pabor
Ha OCHOBe TpamuimoHHbix | Temsl 4.1,4.2, 4.311-0/c, 4.4. 3amura
POCCHHCKHX JAAYXOBHO™ | Tempr 5.1-5.4, 5.5 T1-0/C, 5.6 -5.9. MHAMBHAYaTbHBIX
HPABCTBCHHBIX  LCHHOCTCH, | Teonir 6.1- 6. 4, 6.5T1-0/c, 6.6 - 6.8, MIPOCKTOB
B TOM 4HCIC C Y4CTOM | 6 9 [I-o/c, 6.10. Beimonaenune
rapMOHHM3AIHH Temst 7.1- 7.7, 7.8 TT-o/c, 7.9 - 7.15, 3a7aHuH
MEKHAIIMOHATBHBIX 7.16 M-o/c, 7.17. IPOMEKYTOYHOM
u Mexpenurno3ubeix | Temsr 8.1, 8.2, 8.311-o/c, 8.4. aTTecTaluu
OTHOILIEHUH, npumenatsy | Temsl 9.1, 9.2 T1-o/c, 9.3, 9.4,
CTaHIapThI 9.5 IT-0/c, 9.6 - 9.9.
AHTUKOPPYILMOHHOTO P10 IT-o/c
MIOBEICHUS
OK 07. CopeiictBoBats | Tema 1.1, 1.2 Il-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
coxpanenmo  okpyxaromeii | 1.511-0/c, 1.6, 1.7. YeTHEI ompoc
Cpelibl, PECYPCOCOEPEKEHNIO, | Tenpr 2.1 - 2.12, 2.13T1-0/c, 2.14. MaremaTuueckui
MPUMEHSITh 3HAHUS JTUKTAHT
Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6.
00  W3MEHEeHHH  KIuMaTa, [Ipencrasnenue
IIPUHIUIIBL oepexxuBoro | Temsl 4.1, 4.2, 4.311-o0/c, 4.4. pe3ynbTaTOB
MPOU3BOJCTBA, I(PPEKTUBHO Temsi 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. MPAKTHYECKHUX
AICHCTBOBATS Temsi 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, pagor
B UPE3BBIYANHBIX CHTYAIIHSIX 6.9 TT-o/c, 6.10. 3amura
Tewmsr 7.1- 7.7, 7.8 TT-o/c, 7.9 - 7.15, MHAUBUAYAJIbHBIX
7.16 I1-o/c, 7.17. IIPOCKTOB
Tewmnr 8.1, 8.2, 8.3I1-0/c, 8.4. Kontponbhas
Teme1 9.1, 9.2 TT-0/c, 9.3, 9.4, paboTta
9.5 IT-0/c, 9.6 - 9.9. Brmonuenne
P10 IT-o/c 3aaHuit
MIPOMEKYTOUHON
aTTecTalun
IIK 2.1 VYuopasnare | [1-o/c TectupoBanue
IJIAHUPOBAHUEM u YcTHsIi onpoc
opranuzanueit Maremarnueckuii
MIPOU3BOJICTBEHHBIX pabot JUKTAHT
N NunuBunyanbHas
KOJJIEKTUBA HWCIIOJIHUTENEH C CAMOCTOSITETEHAS
COOMI0IEHNEM HOPM paGota
0e30MacHbIX YCIOBU Tpyaa [IpencraBnenue
pE3yIbTaToOB
MPAKTHYECKHUX
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