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Pabouas mporpamma paspaborana Ha ocHoBe TpeOoBaHmii denepanbHOr0 ToCyAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CpeAHEro oOmmero oOpa3oBaHHUS YTBEPKIACHHOTOIMPHUKA30M
MunucrepctBa oOpasoBanusi u Hayku Poccuiickoit ®enepanuu ot 17 mas 2012r.Ne 413 (B
nercTBytomeld penakiuu), denepalibHONW 00pa3oBaTEIbHON MPOrpaMMbl CpPEIHEro O0OIIero
o0pa3oBaHus, yTBEepKAeHHOU nprkazoM Munnpocsemenust Poccun ot 18 mas 2023r. Ne 371, ¢
yueroM TpeboBaHuii deepanibHOro rocy1apcTBEHHOI0 00pa30oBaTebHOrO CTaHAapTa CPEIHEro
npodeccuonanpHOro obOpazoBanus 1o npodeccun 08.01.29 Macrep 1Mo peMoHTY U
00CTyXKMBAaHUIO WHXKEHEPHBIX CHUCTEM KIJIMIHO-KOMMYHAJIBHOTO XO3SIMCTBA, YTBEP>KICHHOIO
npukazoM Munnpocsemenuss Poccun Ne 1003 ot 18.11.2022 r., mpumepHOH NporpaMmbl

0011e00pa3oBaTeILHON yaeOHOH U CIATIINHBI «Maremartuka, PEKOMEHTIOBAHHOM
®denepanbHbIM rocyAapCTBEHHBIM 010 ’KETHBIM o0pa3oBaTeNbHBIM YUpeKACHUEM
JOTIOJIHUTEIILHOT'O podeCCHOHATEHOTO o0pazoBaHMs «ucturyr pa3BUTHS

npodeccuonansHoro obpazoBanus» (OI'BOY IO «UPIIO») B KkauecTBe NPUMEPHOUN
IpOrpaMMbl € y4e€TOM  NPO(ECCHOHATBHOW  HANPABICHHOCTH IMPOrPaMM  CPEIHEro
npodeCCHOHATIBLHOrO 00pa3oBaHus, pealn3yeMbIX Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHs C
HOJIy4EHHEM CPEIHEro o0ero o0pa3oBaHusl.

Opranuzanusi-pa3padoTumnk: roCy/1apCTBEHHOE OIO/IKETHOE npodeccuoHaNbHOE
oOpa3oBaTenbHOE yupexaeHne MockoBckoii obmacta «KpacHOTOPCKHIA KOJUIEIK.

Pa3zpaborunk: Kocapesa H.B., npenogasarens I'BIIOY MO «KpacHOropckuii Koyemx»

PACCMOTPEHA U PEKOMEHJIOBAHA OJOBPEHA " YTBEPKJIEHA

Ha 3acemanuu MeToIM4YeCcKOro 00nLeIMHEHNS Hayuno-merognueckum coserom ['BIIOY
I'BIIOY MO «KpacHOropckuil Komiemax» MO «KpacCHOTOPCKHIA KOJUISHK

ot 16.04.2025 r. IIporokon Ne 1 or 18.04.2025 ITportokomn Ne 1
Ilenarornueckum coserom I'BIIOY MO I[Ipukas qUPEKTOpa KOJLIeIKa
«KpacHOropCKui KOJLIEIK» ot 25.04.2025 r. Ne 811/1

ot 17.04.2025r. ITpoTtokomn Ne 2
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1. O6mas xapakTepucTuKa padoueii mporpaMMbl 00111e00pa30BaTEJIbHOM U CIUTIINHBI
«MaremaTuka»

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl

ObmeoOpa3oBaTenpHas aucHuIUiMHAa «MaTtemaTtukay sBISeTCS 0053aTeIbHOM YacThIO
001eoOpazoBaTeIbHOrO HUKIa 0Opa3oBaTenbHOM mporpammbl CITIO B cootBercTBHM ¢ DI'OC
no mnpodeccun 08.01.29 Macrep mo peMOHTY W OOCIY)XKMBAaHHUIO HMHKCHEPHBIX CHCTEM
KWIHITHO-KOMMYHAIILHOTO XO035HCTBA Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHus C MOJIYICHUEM
cpennero obmero obpazoanus (COQO). OOGmeoOpa3oBarenbHas JUCHHUILIMHA «MaremaTrukay
U3y4yaeTcs Ha yriayOJIeHHOM ypOBHE.

1.2. I_Ie.]'II/I U IINTIAHUPYEMBIE PE3YJbTAThI OCBOCHUSA TUCHUIIIMHBI:

1.2.1. lleab 00meo6pazoBaTe IbHOMIUCIMILIIHHBI
Conepkanne mporpaMmbl  00IIe00pa3oBaTeIbHON  AUCHUIUIMHBL — «MareMarukay

HaIPaBJICHO Ha JIOCTUKEHHE pe3yJIbTaToB ee U3Y4EHUS
B cootBercTBUH ¢ TpeboBanusiMu ®I'OC COO ¢ ydyerom npodeccHoHaNbHONW HAPaBICHHOCTH
droc CIIO. [TpuopurerHpiMU LEIAMHU o0yueHus MaTeMaTUKe

Ha 0a30BOM YpOBHE SIBJISIOTCS:

- (opmupoBaHue LEHTPAJIBHBIX MAaTEMAaTUYECKHX TMOHATUH (YMCIO, BEIMYHHA,
reoMerpuueckas  ¢urypa, IE€peMEeHHas, BEPOATHOCTb, (YHKIHMS), O0OECHECUMBAIOLINX
IPEeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30BaHus 00YJalONINXCS;

- TI0/IBE/IEHNE 00YJArONINXCs Ha JOCTYITHOM Ul HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MAaTCMAaTUKH W OKPYXaromero mupa, NOHMMaHUEC MATCMATHKM KaK 4YacCTU 06HICI>1 KYJBTYPbI
YEJI0BEYECTBA;

- DPa3BUTHE HUHTEIJICKTyaJlbHBIX M TBOPYECKMX CIIOCOOHOCTEH OOywaroumxcs,
MO3HABATEJILHOM aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHUM, KpUTUYHOCTH MBILUIEHUS, HHTEpeca
K U3YYEHHIO MaTEMaTUKH;

- ¢opmupoBaHne (YHKIMOHAIBHOW  MaTEMAaTUYECKOH TI'PAaMOTHOCTH:  YMEHUs
pacrio3HaBaTh MaTEeMaTHYECKUE aCTEKThl B pEaIbHBIX JKU3HEHHBIX CUTYAIUsIX U MPU U3y4eHUU
JIPYTUX JUCIUIUIMH, MPOSBIEHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (PopMyIUpoBaTh UX Ha
A3BIKC MATCMATHKM MW CO3[JaBaTb MAaTEMAaTHYCCKHUEC MOJACIH, JIIPUMCHATH OCBOECHHBIHI
MaTeMaTH4YeCKHi afrmapar Jjis1 peIICHHA  NPAKTHKO-OPHCHTUPOBAHHBIX  3a4a4, 3a1a4
npoeccuoHaNbHOM e TeNIbHOCTH, MHTEPIIPETUPOBATh U OLICHUBATh [1OJYYEHHbIE PE3YJIbTATHI.

1.2.2. [lnannpyemMblie pe3yJIbTAThI OCBOCHHS 0011e00PA30BaATEIbHON TMCHUILUINHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Oo6mue xomnerennuu (nanee — OK) u npodeccuonansusie kommnereHmu (ganee — [1K)
®I'OC CIIO B COOTHECEHMHM C JIMYHOCTHBIMH, METANpPEIMETHBIMU M TPEIMETHBIMU
pesynpTaTamMu oOydeHus 6azoBoro ypoBHs (manee — [1P6) ®I'OC COO mpexacraBieHsl B
Tabnuue:



Kox v HanmenoBanue

Pe3ysnbTarnl 00yyeHus

iﬁ&ﬁtggﬁ;‘;ﬁ; Oo0mue JucuuninHapHble
OK 01. Boeioupats | JIuuHocTHRIE ~— pe3ynbTaThl  JOJDKHBI  oTpaxkarh | IIPO1. Bnamenue meromamu JOKa3aTeNbCTB, aTOPUTMAMU
CIocoObl pelleHus 3ajJay | B YaCTH: TPYJOBOI'O BOCITUTAHMUS: pelieHus 3aaad; yMmMeHue (GOopMyIHUpOBATH OIpEeeIeHHUs,
npodeccuoHaIbHON - TOTOBHOCTb K TpYyAdy, OCO3HaHME IICHHOCTH | aKCUOMBl U TEOpPEMBbl, MPUMEHATh MX, IPOBOJUTH
JEeSITeIbHOCTH MacTepcTBa, Tpy10Jito0ue; JTOKa3aTeNIbHbBIE PACCYKACHUS B XOJI€ PELIeHUs 3a1ay;
MPUMEHUTEIHHO - TOTOBHOCTH K aKTUBHOMN nestenpHocTd | I1P62. YMmeHue onepupoBarh MOHATHSMH: CTEIIEHb YHCIIA,

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJIOTUYECKOM ¥ COIMAJbHOW HAIpaBICHHOCTH,
CIOCOOHOCTh ~ MHHWIMUPOBATh,  IUTAHUPOBaTh U
CaMOCTOSITEIILHO BBIMOJHATh TAKYIO JICATEIBHOCTB;

- MHTEpeC K pa3audHbiM cdepam npodeccuoHaIbHOU
neaTeIbHOCTH/

- TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHHUIO
U CaMOOOPA30BaHMIO HA MPOTSHKCHUU BCCH KU3HU
MerTanpeaMeTHbIE Pe3yIbTaThl JOKHBI OTPAKATh:

OBnajneHue YHHUBEPCAITbHBIMU y4eOHBIMU
[I03HABATEIILHBIMH JIEHCTBUSMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBUS:

- CaMOCTOATEIBHO (dhopMynupoBaTh
U aKTyaJu3upoBaTh  TNpoOieMy, paccMaTphBaTh
€¢ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIICCTBEHHBIH TPU3HAK WA
OCHOBAaHMS  JJII  CpaBHEHHS,  KjacCH(UKAIHH
1 0000IIeHMS;

- ompenmenaTb  IeMU  JIEATEIBHOCTH,  3aJaBaTh
napamMeTpbl ¥ KPUTEPUHU MX JIOCTUKCHUS,

- BBIBJIATH 3aKOHOMEPHOCTH M  MPOTHBOPEYUHUS

B pacCMaTPUBAEMBIX SIBJICHUSIX;
- BHOCUTH KOppeKTI/IBBI B JOCATCIBHOCTh, OILICHUBATH
COOTBETCTBUE PE3YJbTATOB LEJSAM, OLEHUBATH PHUCKU
MOCJIENCTBUU IEITEILHOCTU

- Ppa3BHUBATb KpPCaTUBHOC MBIIIJICHUC

JorapuM 4yuciaa;, YMEHUE BbBIIOJHATH BBIYMCICHUE
3HAUCHUH U TPeoOpa3oBaHUs BBIPAKEHUIN CO CTENEHSIMU U
aorapupmamu, mnpeoOpa3oBaHus JPOOHO-pallMOHATIBHBIX
BBIPAKECHU;

[1P63. YMeHue onepupoBaTh MOHATUAMU: PALUOHANIBHBIE,
UppaLMOHAJIbHBIE, [I0Ka3aTelbHbIE, CTEIEHHBIE,
JorapupMUUecKue,  TPUTOHOMETPUYECKUE  ypaBHEHUs
Y HEPAaBEHCTBA, UX CUCTEMBI;

[1P65. YmeHue omnepupoBaTh MOHITHAMHU: palMOHAJIbHAS
¢GbyHKIMS, MOKa3aTenbHas (QYHKUMS, CTeNEeHHas (QYHKIHS,
JorapupmuyecKas byHKIHA, TPUTOHOMETPUUECKUE
¢byHKIMHM, 00paTHbIe (QYHKLIUU; YMEHUE CTPOUTH rpaduxu
U3yYeHHbIX  (DYHKIMHA, UCHONb30BaTh TIpapuKu  MpH
W3Y4eHHUH IIPOLIECCOB
U 3aBUCHMOCTEH, MPH peIIeHUH 3a]1ad U3 JAPYruX y4yeOHBIX
MpeIMETOB W 3aJad U3 peaJbHOM KU3HU; BBIPAXKATh
(opMyIaMu 3aBUCUMOCTH MEX]ly BETUUYNHAMU;

[1PG6. YMeHnue peniath TEKCTOBBIE 334U Pa3HBIX TUIIOB (B
TOM YHUCJIE Ha NPOLEHTHI, JOJIM U YacTH, Ha ABWKECHHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJlOTH, 33/Ja4d U3

o0nacTH  ynpaBieHHUs  JHMYHBIMH U CEMEHHBIMHU
(uHaHCaAMM);  COCTaBJISATH  BBIPDAKEHUS,  ypaBHEHUS,
HEpPAaBEHCTBA W MX CHUCTEMBl II0 YCIOBHIO 3aJauH,
HCCIIEI0BaTh  IIOJyYEHHOE  pEUNICHWE M OLICHUBATH

HpaB,[[OHO,Z[06HOCTL PEC3YJIbTATOB,




NIPU PEUICHUH J)KU3HEHHBIX MPOOIIEM

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATEIbCKOW U
MPOEKTHON JESITENbHOCTH, HAaBBIKAMHU pa3pelieHus
npo0Jem;

- CIIOCOOHOCTh u TOTOBHOCTh
K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PCIICHHS

MPAKTUYCCKUX 3ajaad, MMPUMCHCHUTIO Pa3IIMYIHBIX
MCTOAOB ITO3HAHUA
- BBISBJIIATD IMPUIUHHO-CJIICACTBCHHBIC CBsA3U

U aKTyallM3upoBaTh 3a7ady, BBIABUIATH TUIIOTE3Y €€
peleHus, HaxOANUTh ApryMEHTHI I JI0Ka3aTeNbCTBA
CBOMX YTBEP’KICHMM, 3a1aBaTh I1apaMETPbl U KPUTEPUU
pelenus;

- aHAJIM3UPOBATh IIOJYYEHHBIEC B XOJ€ PEILICHUS 3a1a4l
pe3yJbTarThl, KPUTUYECKU OLICHUBATh ux
JIOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MECHEHUE
B HOBBIX YCJIOBHUSX;

pa3pabaTbIBaTh IUTaH peleHus
C YYEeTOM aHalau3a MMEIOIIUXCS
Y HEMATEpUAJIbHBIX PECYPCOB;

- YMETb MEPEHOCUTh 3HAaHUA B II03HABATEIBHYIO
U TIPaKTHYECKYI0 0071aCTH )KU3HEACATEIbHOCTH;
- yMeTb UHTETPUPOBaTh 3HAHUS U3
HpPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBbIE WJEH, NpejiaraTh OpUTrHHAIbHbBIE
MOJXO/bI U PELIECHUS

- CTaBUTh MPOOJIEMBI H JOITYCKAOIINE
CIIOCOOHOCTh ux MCIIOJIb30BaHUS
B [TI03HABATEJILHOW U COLMAIIBHON ITPAKTHKE
OBnanenue YHHUBEPCAIbHBIMU PETYJIATUBHBIMU
JEHCTBUSIMHU: a) CaMOOpPraHU3aLNs: JIeJIaTh
OCO3HAHHBII BHIOOpP, apryMEeHTUPOBaTh €ro, Opartb

poOIeMBI
MaTCpHraJIbHBIX

pa3HBIX

3a/1a4u,

[TP69. YMeHue omepupoBaTh MOHATHAMHU: TOYKA, MpsSMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIBYTPaHHBIN yro,
CKpeIIMBaOIINecs npsiMble, napayuiebHOCTb u
MEePIEHIUKYISIPHOCTD MPSMBIX M TUIOCKOCTEH, YTOJd MEXIY
OPSIMBIMH, YTOJl MEXAY MpsIMOM U IIOCKOCTBIO, YTOJ
MEXY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEXIy MPSMBIMH, PAcCTOSHUE  MEXITY
MJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPHU PEIICHUU 3a]1a4
U3ydeHHble (aKThl U TEOPEMbl IUJIAHUMETPUHU; YMEHHE
OIICHUBAThH pa3Mepbl 00BEKTOB OKPY>KAIOIIETO MHUPA;

[IPG10. YMmenue onepupoBaTh MOHITUSIMH: MHOTOIPAaHHUK,
CEYCHHE MHOTOTpaHHWKA, KyO, Mmapajuiesienurnen, mpu3Ma,
nupamMuaa, Qurypa M MOBEPXHOCTh BpPAILEHUS, LUIUHJD,

KOHyc, 1map, cdepa, cedeHus GUTYpBl BpalleHUs,
IUIOCKOCTh, Kacaromjasicss cdepbl, LUIUHApPA, KOHYCA,
IJIOIIAJb IOBEPXHOCTU MHUPAMHUIBI, TPU3MBI, KOHYCA,

WIKMH/Ipa, JIoaas chepbl, 00beM Kyda, IpsMOYToJIbHOTO
napajuieJenuIe a, TMpaMuabl, IPU3MBbI, [WIAHIpa, KOHYCA,
1apa; yMeHue u300paxaTb MHOTOIPAaHHUKH U TOBEPXHOCTH
BpalICHUs, UX CEYEHUS OT PYKH, C ITOMOIIBI YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX  CPEACTB;  yYMEHHE
pacro3HaBaTh CHUMMETPUIO B IIPOCTPAHCTBE, YMEHHE
pacro3HaBaTh MPaBUIIbHBIE MHOTOIPaHHUKH;

[IP611 VYMeHue omepupoBaTh MOHATUSMHU: JBUKECHHE B
IPOCTPAHCTBE, MOAOOHbIE (UIYpHI B MPOCTPAHCTBE;
HCIIOJB30BAaTh OTHOLIEHWE IUIOMIAAECH IOBEPXHOCTEH U
00BbEeMOB NMOAOOHBIX (UTYp TP PEIICHUH 3a/1aY;

[IPG12. YMmeHHe BBIYUCIATH T€OMETPUYECKHE BEIUYMHBI
(nmHa, yrox, miomaab, 00bEeM, IUIOMIaIb MOBEPXHOCTH),
WCIOJIb3YS M3yUEHHbIE (POPMYIIBI U METOBL;

[1P613. YMenue onepupoBaTh MOHATUAMH: MPSIMOYTOJIbHAS
CUCTEMa KOOpPJIMHAT, KOOPJAWMHATBI TOYKH, BEKTOp,
KOOPAMHATBI BEKTOPA, CKAISIPHOE IPOU3BEIECHUE, YIOJ
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OTBCTCTBCHHOCTH 3a PCHICHUC

MEXJy BEKTOpaMHu, BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCIIO; HaXOJIUTh
C TIOMOIIBI0 HM3yYEHHBIX (POPMYJI KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHHE MEX]Y IBYMsI TOUKAMH;

[TP614. YMenue BoIOMPATH MOIXOIANTAN U3YISHHBIH METO/T
JUISL pellieHUs 3a7add, pacro3HaBaThb MaTeMaTHYECKUE
(hakThI

¥ MaTeMaTU4YeCKHe MOJICN B MPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHME HPHUBOAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHMCKOW W  MHPOBOH
MaTEMaTUYECKON HAyKu

CyMMa

OK 02. Hcnoms3oBarh

COBpPEMEHHBIE  CpE/ICTBa
NOWCKa,  aHalmM3a |
UHTEPIIpETaIuu
uHpopManuy, u
UH(POPMaLMOHHbIE
TEXHOJIOTHH TUIst
BBITTOJIHEHUS 3aja4
npodecCHOHATbHON
JeSITebHOCTH

JInuaoCTHBIC PE3YyIbTaThl AOJDKHBI OTPAXaTh B 4aCTH!
IIEHHOCTH Hay4YHOTO TIO3HAHMUS:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOIIECTBEHHOM NpPaKTUKH, OCHOBAHHOI'O Ha
JManore  KyJlbTyp, CHOCOOCTBYIOLIETO OCO3HaHMIO
CBOCTO MCCTa B MOJIMKYJIBTYPHOM MHPCE;
MertanpeameTHble pe3yibTaThl JOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MIO3HABATEJIbHBIMU ACHCTBUSAMMU:

B) paboTa ¢ uHpopmauei:

- BIIQJIETh HABBIKAMU TMOJIy4YeHHs HHPOpPMALUU U3
HUCTOYHHUKOB Pa3HBIX TUIIOB, CaMOCTOATCIBHO
OCYILECTBIIAATh TIOMCK, aHalU3, CHUCTEeMaTU3alUI0 U
MHTEpIIpeTalui0 HHDOPMALIUKU Pa3IUYHBIX BUAOB U
dbopM npencTaBIeHUS;

[1P64. VYmenue onepupoBaTh HNOHATUAMU: (YHKIUS,
HerpepbIBHAss (DYHKIMS, NPOM3BOAHAS, IEepBOOOpa3Hasd,
OTIpeIeICHHBI MHTErpall; yMEHUE HAXOAUTh MPOU3BOTHBIC
SJIEMEHTApHBIX  (YHKUWH,  HUCIONB3yS  CIPAaBOYHBIC
MaTepHabl; UCCIIEI0BATh
B IpPOCTEHHIMX ciydasX (YHKIUH Ha MOHOTOHHOCTb,
HaXO/WUTh HAUOOJBIINE ¥ HAUMEHBIINE 3HAYCHUS ()YHKIIUHN;

CTPOUTHh TpapyKH MHOTOYICHOB C  HCIIOJb30BAHUEM
ammapata =~ MaTeMaTH4YeCKOro  aHalu3a;  NPUMEHSTh
POU3BOHYIO

IpU pELIeHUM 3a7ad Ha JBUKEHHE, peliarb IpPaKTHKO-
OpPUEHTUPOBAHHBIC 3a/1a4 Ha HauOOJbIINE U HAaMEHBIINE
3HAYEHUs, Ha HaXOXJAECHHUE TyTH, CKOPOCTH U YCKOPEHUS

[1P66. YMeHnue pemaTh TEKCTOBBIE 33/1a4H Pa3HbIX TUIIOB (B
TOM YHUCJIE€ Ha NPOLEHTHI, JOJIM M YacTH, Ha ABWKECHHUE,
paboTy, CTOMMOCTb TOBapOB M YCJIYT, HaJOTH, 3aJa4yd U3

- co3JaBaTh TEKCThl B Pa3jIMYHbIX (popMarax ¢ yueroMm | oOJacTH  yNpaBieHHs  JMYHBIMM M CEeMEHHBIMU
HazHaueHUs WHOPOpMAlMM M IIeNeBOW ayAUTOpUH, | PUHAHCAMH);  COCTAaBIATh  BBIPAXKEHHS,  ypaBHEHUS,
BbIOMpas ONTUMAIbHYIO (OpMYy TPpPEICTaBICHHUS U | HEpaBEHCTBA U HUX CHCTEMbl IO YCJIOBHMIO 3aJauH,
BU3YaIM3aluy; HCCIIEI0BaTh  IIOJyYEHHOE  pEUIEHHWE M OLIEHUBATh
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD | TPaBIONOJ00HOCTH PE3yJIbTATOB;

uHopManuy, ee COOTBETCTBUE npaBoBbiM | [IP67. VYMmeHue onepupoBaTh TOHITHUSMHU: CpEIHEE
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H MOPAJIBHO-OTUYCCKHUM HOpMaMm,

- WUCHONB30BaTh  CpeICTBAa  MH(POPMALMOHHBIX
U KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B peIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHM3allUOHHBIX  33Ja4y €  COOJIIOJICHHEM

TpeOOBaHUI HIPrOHOMUKU, TEXHHKH O€30MMAaCHOCTH,
THTUEHBI, PECYPCOCOEPEIKEHHSI, TPABOBBIX M 3TUIECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30TIaCHOCTH;

- BIAQJCTh HAaBBIKAMHU pACIIO3HABAHUS M 3alUTHI

apudMeTHUecKoe, MeAuaHa, HauOoJbIIee W HaMMEHbIICE
3HA4YEeHHUs, pa3Max, IHUCIEPCUs, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO HAbOpa; yMEHHE M3BJIEKATh, HHTEPIPETHPOBATD
uHpOpMaLMIO,  TPEACTaBIEHHYIO B  Ta0iumax, Ha
auarpaMMax, rpadukax, OTpaXkarollyro CBOHCTBA PealbHBIX
IPOLIECCOB

U SBICHUH; TPECTABIAT, HH(POPMALUIO C IOMOUIBIO
TabJInL

¥ UarpaMM; UCCJIe0BaTh CTATUCTUYECKUE TaHHBIC, B TOM

uHpOpMauy, UH(POPMALMOHHOM 0e30macHOCTH | 4yHWciae C TOpUMEHEHHeM TIpadUuecKux METOJO0B U
JMYHOCTH JJIEKTPOHHBIX CPEACTB;
[1P614. YMenue BHIOUpATh TOAXOIANIMNA N3YUYESHHBIH METOT
JUI  pElIeHus 3aJadd, pPACIO3HAaBaTb MAaTEMaTHYECKUE
(bakThI
U MaTeMaTU4YeCKHe MOJIEIH B MPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSAX, B MCKYCCTBE; YMEHHME IIPUBOAUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUHCKOW W  MHUPOBOH
MAaTE€MaTHYECKOW HAyKH
OK 03. [IInanupoBath | JIuuHOCTHBIE  pe3ynbTaThl  JOJDKHBI  oTpaxarb | [IPOl. BnaneHnue meronamu oKa3aTenabCTB, alllfOPUTMaMHU
" peaIn30BbIBATh | B YaCTH: JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: pelieHus 3adad; ymMeHue (GOpMYJIMpOBATH OIpeNeIeHHUs,
COOCTBEHHOE - c(pOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, | aKCHOMBI M TEOPEMbI, HPUMEHSATb UX, MPOBOIUTH
npoQecCuOHATBHOE HTUYECKOT0 IIOBEICHUS; JOKa3aTeNIbHBIE PACCYKICHHS B XOJ€ PEIICHUS 3a1a4;

U JIMYHOCTHOE DAa3BHUTHE,
IpeIIPUHIMATENbCKYIO
JeSITebHOCTD

B npodeccuoHaIbHOM
chepe, UCIIONIb30BATh
3HaHUS 1O  TIPABOBOU
u ¢uHaHCOBOH
TpPaMOTHOCTH

B PA3JIMYHBIX KU3HEHHBIX
CUTYaIHsIX

- CIIOCOOHOCTH OIICHMBATh CUTYallMI0 M TNPUHUMATH
OCO3HAHHLIE PELICHUS, OPUEHTHUPYIChH Ha MOpaIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

- OCO3HaHHWE JIMYHOIO BKJIaJa B
YCTOHYHBOTO OyIyIIEro;

- OTBCTCTBCHHOC OTHOMICHUC K CBOMM pPOJUTCIIAM H
(unmu) IpPYrMM 4JI€HaM CEeMbH, CO3/IaHHI0 CEeMbU Ha
OCHOBE OCO3HAaHHOT'O MPHUHATHS IIEHHOCTEW CEMEWHOMU
)KU3HU B COOTBETCTBMM C TPAAUIMUSAMU HapOIOB
Poccuwn;

MeranpeamMeTHble pe3yabTaThl TOJKHBI OTPAXKaTh!

HOCTPOCHUE

[1P64. VYmenue omepupoBaTh MOHATUAMH: (YHKIHS,
HempepblBHas (PyHKLMSA, NPOU3BOAHAs, MNEpBOOOpa3Hasi,
OINPEIEICHHBIM UHTETPaJl; YMEHUE HaXOAUTh IIPOU3BOIHBIE
JJIeMEHTapHbIX  (QYHKUMH,  HCNONb3ysd  CHpPAaBOYHbBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CIydasX (yHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh HAaWOOJbIINE U HAUMEHbIINE
3Ha4eHUs (QYHKUUH; CTPOUTH TpapUKd MHOTOUWIEHOB C
WCIIOJIb30BAHMEM  amlapaTa MAaTeMaTH4eCKOrO aHaJW3a;
IIPUMEHSATH IIPOU3BOJHYIO
NP pELIEHUH 3a/1ad Ha JBW)KCHHE; pPEIaTh IPaKTHKO-
OpPUEHTHUPOBAHHbIEC 3a/1a4y Ha HauOOJIbIINE U HAUMEHbIINE
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OBiagenue
JIEHCTBUSAMU:
a) caMOOpTaHM3aIINS:

- CAMOCTOSITEJIbHO OCYILIECTBJIATH I103HABATEIbHYIO
JESATEeTbHOCTh, BBISABIATH TPOOJEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3aJ1a49u B
00pa3oBaTenbHONW  JACATEIBPHOCTH W YKHU3HECHHBIX
CUTyalHsiX;  CaMOCTOATEJIBHO  COCTaBJIATh  IUIAH
pelieHus mpoOiIeMbl ¢ Y4eTOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTCHHI; TaBaTh
OLICHKY HOBBIM CUTYallUsIM;

crocoOcTBOBaTh  (DOPMHUPOBAHUIO U TPOSBICHUIO
HIMPOKON SPYIAUIMK B pa3HbIX 0OJacTSIX 3HAHUH,
IIOCTOSIHHO IOBBIIIATh CBOM 0Opa3oBaTEIbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIONB30BAaTh MPHEMbl  peQIeKCHH  AJis
CUTYaIIH, BLIOOPA BEPHOTO PEIICHHUS;

- YMETh OLICHUBATH PUCKHU U CBOEBPEMEHHO ITPUHHUMATh
pPELICHHS IO UX CHUKEHHUIO;

B) OMOIIMOHAJIBHBIA HWHTEIIIEKT,
c(hOopMUPOBAHHOCTD:

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAIOLIEH CTPEMIIEHHUE K
JOCTIKCHHIO nenau u yCHexy, OITHUMHU3M,
WHULIUATUBHOCTh, YMEHHUE JIeWCTBOBAThb, HCXOAS U3
CBOHX BO3MOKHOCTEH;

- DMIIATHH, BKJIIOYAIOUIEH CIOCOOHOCTh IIOHMMATh
SMOILIMOHAILHOE COCTOSIHUE JPYTUX, YYUTHIBATH €r0
MPU OCYIIECTBICHHUH KOMMYHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COIIMAJBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH
BBICTpPAWBaTh OTHOLICHUS C JIPYTUMHU  JIFOJbMH,
3a00TUTHCSI, TPOSBIAT, WHTEpEC M  paspemarhb

YHUBCPCAJIbHBIMU PETYIATUBHBIMU

OIICHKH

np €JIIoararo i

3HAUEHUs, HA HAaXOXKACHHUE MTyTH, CKOPOCTH U YCKOPEHUS
ITPG5. YMeHue omepupoBaTh MOHSTHSIMH: pPallMOHAIbHAS
GbyHKIMS, TOKa3aTenbHas (YHKIHS, CTENEeHHas (YHKIHS,
JorapupmMuuecKas byHKIHA, TPUTOHOMETPUUECKUE
dbyHKIMM, 00paTHBIe (QYHKIMH, YMEHHE CTPOHUTH TrpaduKu
W3YYEHHBIX  (QYHKIUH, WCHONIB30BaTh rpadukd Opu
U3Yy4YEHUU MIPOLIECCOB
¥ 3aBUCHMOCTEH, P PEIICHUH 3a]a4 U3 APYruX y4eOHBIX
OpeIMETOB M 3aJad M3 peallbHOM JKU3HHW; BBIpaXkarhb
(hopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

[TPG6. YMeHue pemiaTh TEKCTOBBIE 334U Pa3HBIX TUIIOB (B
TOM YHCJE Ha TPOLEHTHI, OJU M YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4d M3

o0jacTh  ympaBlIeHHsS  JIMYHBIMA U CEMEWHBIMHU
(uHaHCaMM);  COCTaBJIATH  BBIPAKEHUS,  YpaBHEHMS,
HEPaBEHCTBA M HX CHCTEMBI 10 YCIOBHIO 3a/ayH,
UCCIENOBATh  IOJIYYEHHOE  PEIICHWE U OLEHHUBATh
IIPaBJIONON00HOCTD PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTh TOHATUSAMHU: CpeIHEE

apudMeTHYecKoe, MeIraHa, HauOOoJbIlee W HaMMEHBIIEEe
3HAUEHMs, pa3Max, AUCIEPCUs, CTaHJIAPTHOE OTKIIOHEHUE
YHUCJIOBOr0 HabOpa; yMEHUE U3BJICKATh, HHTEPIPETUPOBATH
uHbOpMaIlMIO, TPEACTaBICHHYO B  Tabnmumax, Ha
nuarpaMmmax, rpadukax, OTpakKarIlyt0 CBOMCTBA pealbHBIX
IIPOLIECCOB

W SIBJICHUH; TPEACTaBIATh HMHPOPMAIHUIO C TOMOIIBIO
Ta0IUI]

W TUarpaMm; MCCJIEIOBAaTh CTATUCTUYECKHE JTaHHBIE, B TOM
yuclie C TOpUMEHeHHeM TpaduiyecKux METOJOB U
3JIEKTPOHHBIX CPEJICTB;

[TPGS. YMeHue onepupoBaTh NOHIATUSAMU: CTyYaiHBINA OMBIT
U CIIy4ailHO€ COOBITHE, BEPOSITHOCTh CITy4aHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSITHOCTb C HMCHOJIb30BAaHUEM
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KOH(JIUKTBI

rpadu4ecKux METOJ0B; IPUMEHTh (POPMYJIBI CIOKEHUS U
YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTHI U
(dopMysbl IpU pELIEHUU 3ajay; OLIEHUBATb BEPOSATHOCTHU
peabHbIX  COOBITHH; 3HAKOMCTBO CO  CIy4yailHbIMU
BEJIMYMHAMU; YMEHHUE IPUBOJIUTH IPUMEPHI IPOSABICHUS
3aKoHa OOJIBIINX YKHCEN B IPUPOTHBIX

1 OOILLECTBEHHBIX SIBICHUSIX;

[1PG14. YMmenue BbIOMpPATh MOAXOIALINN U3yUYEHHBIH METOT
JUI  pElIeHus 3aJadd, pPACIO3HAaBaTb MAaTEeMaTHYECKUE
(bakThI

U MaTeMaTU4YeCKHe MOJIEIH B IPUPOIHBIX M OOIECTBEHHBIX
SIBJIGHUSIX, B HCKYCCTBE; YMEHME IMPUBOAUTH MPUMEPHI
MaTeMaTU4YeCKUX OTKPBITHH pPOCCUMCKOW W  MHUPOBOH
MaTEMaTUYECKON HAyKH

OK 04. DddexrtuBHo
B3aUMOJCHCTBOBATh

U paboTaTh B KOJIJIEKTUBE
1 KOMaHe

JInyHOCTHBIE pe3ynbTaThl AOHKHBI OTpa)kaThb B YacTH:
LEHHOCTH HAyYHOrO0 MO3HAHMS: OCO3HAHUE LEHHOCTH
HAay4YHOM JESATEIbHOCTH, TOTOBHOCTHb OCYILECTBIATH
MPOEKTHYID M  HCCIEAOBATEIbCKYIO JIESITEIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE

MertanpeameTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnajgeHue YHUBEPCATbHBIMU KOMMYHUKATHUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas IeSITEIbHOCTD:

- TMOHMMAaTh ¥  HCIOJB30BaTh  MPEUMYIIECTBA
KOMaHJAHOW ¥ MHIMBUyaJIbHOU paboThI;

- TMPUHUMATH 1€MW COBMECTHOM JESTEIHHOCTH,
OpraHU30BBIBaTh U KOOPJAMHUPOBATH JIEUCTBUS IO €€
JNOCTIKEHUIO: COCTaBJISTH IJIaH JIeHCTBHH,
pacupenensiaTb poiau C y4eTOM MHEHMH Y4aCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI;
- KOOPJMHHUPOBATH i BBIIIOIHATE
B YCIIOBHSIX peanbHOoro,

¥ KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS,

paboty
BUPTYaJILHOT'O

[1P61. Brnagenue mMeronamu J0Ka3aTeNbCTB, arOpUTMaMU
pelieHus 3adad; ymMeHue (OpPMYJIMPOBATH OIpENEICHMUS,
aKCHUOMBI M  TEOPEMBI, NPHUMEHATH HX, IPOBOIUTH
JIOKa3aTelIbHbIC PACCYKIEHUS B XO/I€ pELICHUS 3a/1a4;
[IP67. VYmeHue omnepupoBaTh TOHATUSAMHU: CpeIHEE
apudmernyeckoe, MenuaHa, HauOoOJbIlIee U HaUMEHbIIEe
3HAYEHMs, pa3sMax, AUCIEPCUs, CTAHIAPTHOE OTKIOHEHHE
YHCIIOBOr0 Ha0Opa; yMEHHE U3BJIEKaTh, MHTEPIPETUPOBATH
UHpOpPMALIMIO,  TPEJICTaBIEHHYHO B  Tabiumax, Ha
nuarpammax, rpadukax, OTpa)arollylo CBONCTBA peallbHbIX
IIPOLIECCOB

U SBIIEHUH; MPEICTaBIATh HHPOPMAIUIO C IOMOUIBIO
Ta0IUI]

W MarpaMM; UCCJIEI0BaTh CTATUCTUYECKUE JAHHBIEC, B TOM
qyuciae C TOpUMEHeHHeM TIpadUuecKux METOJO0B U
3JIEKTPOHHBIX CPEJICTB;

[1P68. YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIN OIBIT
U CIIy4ailHO€ COOBITHE, BEPOSITHOCTh CITy4aHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSITHOCTh €  HMCIHOJIb30BAaHUEM

10



- OCYHIECTBISITh  TO3UTHBHOE  CTpPATETHMUYECKOe
MOBEJCHUE B PA3JIUYHBIX CHUTYalUsX, IPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
Osnajenue YHUBEPCATbHBIMU PEryasiTUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX JIFOJACH Mpr
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- MpHU3HABaTh CBOE IPAaBO U MPABO JIPYIHX JIOJAEH Ha
OIINOKH;

rpadu4ecKux METO/0B; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBHI U
(dopMysbl IpU pELIEHUU 3ajay; OLIEHUBATb BEPOSATHOCTHU
peabHbIX  COOBITHH; 3HAKOMCTBO CO  CIy4yailHbIMU
BEJIMYMHAMH; YMEHHE HPUBOAUTH INPUMEPHI HPOSBICHUS
3aKOHa OobIINX yucell B IIPUPOIHBIX
1 OOILLECTBEHHBIX SIBICHUSIX;

[1P614. YMenue BHIOUpATh TOAXOANIMNA N3YYEHHBIH METOT
JUIs PpelIeHus 3a/Jadyd, pacro3HaBaTh MaTeMaTHYECKHe
(bakThI

- pa3BHUBaTh CHOCOOHOCT, ~ MOHMMATh  MHpP | U MaTeMaTHYECKHE MOJEIU B MPUPOAHBIX M OOIIECTBEHHBIX
C IO3ULIHAU JPYroro 4ejJoBeKa SIBJICHUSIX, B HCKYCCTBE, YMEHHE IPUBOAUTH MPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUWCKOM W  MHPOBOM
MaTEMaTUYECKON HAyKH
OK 05. OcymectBnsats | JInuHOCTHBIE — pe3ynbTaThl  JOMKHBI  oTpaxkarh | [IP61. Bmamenume meromamu Ao0Ka3aTeNbCTB, allOPUTMAMU
YCTHYIO M TIMCBMEHHYIO | B YaCTH: 3CTETHYECKOrO0 BOCIIUTAHUSA: pemieHust 3aaa4; yMeHHE (OpPMYIHUpOBaTH OIpPEICIICHUS,
KOMMYHUKAIHIO - 3CTETUYECKOE OTHOILLIEHUE K MUDPY, BKJIIFOYAs OCTETUKY | aKCUOMBI WM  TEOPEMBI, IPUMEHATh UX, IPOBOIAUTH
Ha rocy/1apCTBEHHOM | ObITa, HAYYHOTO U TEXHHMYECKOIO TBOPUYECTBA, CIOPTA, | JOKa3aTelIbHbIE PACCYXJACHUS B X0JI€ PELICHUS 3a1a4;
SI3BIKE Poccwiickoii | Tpyna u oOIIeCTBEHHBIX OTHOIICHHIA; [TPG6. YMeHue peniaTh TEKCTOBBIE 334U Pa3HBIX THIIOB (B
denepani ¢ y4E€TOM | - CHOCOOHOCTh BOCIPUHHMMATH pPA3IUYHBIE BHUIBI | TOM YHCIIE Ha TMPOIEHTHI, JOJU U YaCTH, HA JBUIKEHUE,
ocobeHHocTe UCKYyCCTBa, TpPaguIlMd W  TBOPYECTBO  CBOEro | paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 33/Ja4d U3
COLIMAJIBHOTO W JIpyTUX HApOJOB, ONIYIIaTh 5SMOLMOHAIBHOE | 00JIACTU  YNpaBJICHUs]  JTUYHBIMH U CEMEHHBIMHU
u KYJBTYPHOTO | BO3IEHCTBUE UCKYCCTBA; (uHaHCaAMM);  COCTaBNIATh  BBIPAKEHUS,  ypaBHEHUS,
KOHTEKCTa - yOeXJeHHOCTb B 3HAYUMOCTU JJS JIMYHOCTH | HEPaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3ajaud,
U oO0IIecTBa OTEUYECTBEHHOTO M MHPOBOTO HMCKYCCTBA, | MCCIENOBaTh  MOJNYUYEHHOE  pElIeHHe ¢ OILIGHUBATh

STHUYECKHX KYJIbTYPHBIX
Y HapOJHOI'0 TBOPYECTBA
MetanpeameTHbIE pe3ynbTaThl TOJKHBI OTPaXkaTh:
OBnajgeHne yHHMBEPCAIBHBIMU KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

a) oOmeHue: -  OCYIIECTBIATH
BO Bcex cdepax KU3HU;

- pacro3HaBaTh HeBepOaJbHBIE CpeICTBA OOLIEHMS,

TpaauLIAI

KOMMYHUKaIIUA

MPaBAOIN0I00HOCTh PE3yIbTATOB;

ITPGS. YMeHue onepupoBaTh NOHIATUSAMU: CTyYaiHBINA OMBIT
U CiTy4dailHOe cOOBITHE, BEPOSITHOCTDh CITy4alHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSTHOCTH C HCIHOJIb30BAHUEM
rpaduyecKux MEeTOJ0B; IPUMEHATH (POPMYJIbl CIOKEHUS U
YMHOXEHHS BEpPOSTHOCTEH, KOMOWHATOpHBIE (aKThl U
dbopmMynel TIpH pEIICHUH 3a7adv;, OIICHHUBATh BEPOSTHOCTH
peabHBIX  COOBITHMH; 3HAKOMCTBO CO  CIy4YailHBIMU
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[IOHUMATh 3HAYECHUE COLIMAJIBHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUIKA KOH(IUKTHBIX CHUTYaIUi
U CMAr4aTh KOH(IUKTHI;

- Pa3BEpHYTO M JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUs
C UCIOJIb30BAHUEM SA3BIKOBBIX CPEIICTB

BEJIMYMHAMH; YMEHHE HPUBOAUTH INPUMEPHI HPOSBICHUS
3aKOHA O0MbIIHNX qucel B HPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSIX;

[1P614. YMenue BHIOUpATh TOAXOMANIMNA N3YYEHHBIH METOT
JUId  pelIeHus 3a/Jadyd, paclo3HaBaTh MaTeMaTHYECKHE
(bakThI

U MaTeMaTU4YEeCKHe MOJIEIH B IPUPOIHBIX M OOIECTBEHHBIX
SIBIIGHUSIX, B HCKYCCTBE; YMEHME MPUBOAUTH MPUMEPHI
MaTeMaTU4YeCKUX OTKPBITHH POCCUMCKOW W  MHPOBOHU
MaTEMaTUYECKON HAyKH

OK 06. [IposBnsaTh
TPaKJaHCKO-
NaTPUOTHUECKYIO
HO3ULIHIO,
JIEMOHCTPHUPOBATh
OCO3HAHHOE  IIOBEJIEHUE

Ha OCHOBE POCCHUHCKHX
JTlyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM 4YHCIE
C Y4eToM TapMOHHM3aluu
MEKHALIMOHAJIbHBIX

U MEXPETUTHO3HBIX
OTHOLICHUH, TPUMEHSATH
CTaH/apThl
AHTUKOPPYILHUOHHOIO
MOBE/ICHUS

JInyHOCTHBIC PE3YJIbTAThL JOJIZKHBI OTpaXaTb
B 4aCTH.

- I'paXKaaHCKOI'0O BOCIIUTAaHUA: IIPpUHATHC
TPAAUIUOHHBIX HAIWMOHAJIBbHBIX, O6HI€‘~I€JIOBC‘-I€CKI/IX
TYMaHHUCTUYCCKUX

U ICMOKPAaTHICCKHUX HGHHOCTGIZ;

-IIaTPUOTHYCCKOT'O BOCIIMTAHUS:

OEHHOCTHOC OTHOILICHHEC K TOCYyAapCTBECHHBIM

CHMBOJIaM, UCTOPUYECKOMY U MPUPOJHOMY HACIEIUIO,
MaMSATHUKAM, TpaguLUSIM HapoJ0B Poccun,
JocTKeHussM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX U TPYAE;

MertanpeaMeTHblE  pe3yibTaThl JIOJDKHBI  OTPaXKaTh:
OBnanenue YHHMBEpCaTbHBIMU PerynsITUBHBIMU
JEUCTBUSIMHU:

B) OMOIMOHAJIbHBIA HMHTEJUIEKT, MPEANoJaraomui
c(OPMHPOBAHHOCTbD:

--CaMOCO3HaHU4, BKJIIOYAIOILETO CIIOCOOHOCTh

NIOHMMATh CBO€ AMOLIMOHAIBHOE COCTOSIHME, BHJIETh
HaIpaBJIEHUsI PAa3BUTHSI COOCTBEHHON SMOIIMOHATHHOM
cdepsl, ObITh YBEpEHHBIM B cebe;

- CaMOpPETYJIMPOBAHMS, BKIFOYAIOIIETO CAMOKOHTPOIIb,
YMEHHME TPUHUMATh OTBETCTBEHHOCTh 3a CBOE

[1PG1. Bnagenue meTogaMu J10Ka3aTeiabCTB, ajJrOpPUTMaMU
pelieHus 3aaad; yMEHHE (OpPMYJIUPOBATH OIPEICICHHUS,
aKCHUOMBl W  TEOpPEeMbl, NPHUMEHATb HUX, M[POBOJIUTH
JIOKa3aTelIbHbIE PACCYXKIEHUS B XO/I€ PEIICHUS 3a/1a4;

[TPG6. YMeHnue peniaTh TEKCTOBBIE 334U Pa3HBIX THIIOB (B
TOM YHCJI€ Ha TPOIEHTHI, JOJU U YaCTH, Ha JBUIKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4d W3

o0jacTh  ympaBlIeHHS  JIMYHBIMA U CEMEWHBIMH
(uHaHCaMH);  COCTaBJIATh  BBIPAKEHUS,  YpaBHEHMS,
HEpPAaBEHCTBA W MX CHUCTEMBI II0 YCIOBHIO 33JayH,
UCCIENOBATh  IOJYYCHHOE  PEIIEHWE U OLEHHUBATh
IIPABJONON00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTh TOHATUSAMHU: CpeIHEe

apudmernueckoe, MenuaHa, HaAWOOJbIIEe W HAMMCHBIIEE
3HAuUeHUs, pa3Max, AMCIEPCHs, CTaHJAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; YMEHHE H3BJICKATh, HHTEPIPETUPOBATH
uH(poOpMalMI0, TPENCTaBICHHYHO B  Ta0inuiax, Ha
nuarpammax, rpadukax, OTpa)aroIyr CBOWCTBA peallbHBIX
MIPOILIECCOB

W SBIICHUH; TPEICTaBIATh HWHPOPMAIUIO C ITOMOIIBIO
Ta0IUI]

W J¥arpamm; MCCIeI0BaTh CTaTHCTHYSCKUE JTAHHBIC, B TOM
Yyucllie C TOpUMEHEHHeM TrpaduvyecKuXx METOJOB U
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IIOBEJICHUE, CIIOCOOHOCTh ajanTupoBaTrbcil K
HMOIMOHAIBHBIM U3MEHEHUSM M MPOSBISATH THOKOCTH,
OBITb OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTHUBAlLlMM, BKJIKOYAIOLIEH CTPEMIICHHE
K JOCTIJKEHHUIO LEeIM U YCIeXy, ONTHUMM3M,
WHULMATUBHOCTb, YMEHHE JE€HCTBOBAThb, MCXOAS U3
CBOMX BO3MOXKHOCTEH;

- OMIATWHW, BKJIIOYAIONIEW CHOCOOHOCTh TIOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTHIBaTb €r0
IIPU OCYILECTBICHUM KOMMYHUKAIIUH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTD
BBICTPauBaTh OTHOLICHHUS
C APYTUMHU JIIOJbMU, 3a00TUTHCS, IPOSBIATH UHTEPEC U
paspeniatb KOHQJIUKTHI

ANEKTPOHHBIX CPE/ICTB;

[TPGS. YMeHue onepupoBaTh NOHIATUSIMHU: CTyYaHBIA OTBIT
U ciy4aiiHoe coObITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS;
YMEHHUE BBIYUCIATH BEPOSTHOCTH C  HCIOJIB30BAaHHEM
rpaduyecKux METOJ0B; IPUMEHATH (POPMYJIbl CIOKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBHI U
(dbopMyIlibl TIpU pEIICHUH 3a/lay; OLIEHHWBATh BEPOSITHOCTH

peabHbIX  COOBITHM; 3HAKOMCTBO CO  CIy4yailHBIMU
BEJIMYMHAMHU; YMEHHE IPUBOAUTH IPUMEPBI IPOSBICHUS
3aKOHA OonpImx qucen B IIPUPOJHBIX

Y OOILECTBEHHBIX SIBICHUSIX;

[1P614. YMenue BHIOUpATh TOAXOIANIMNA N3YUYESHHBIH METOT
JUI  pElIeHus 3aJadd, pPACIO3HAaBaTb MAaTEMaTHYECKUE
(bakThI

U MaTeMaTUYeCKHe MOJIEIH B MPUPOIHBIX M OOIECTBEHHBIX
SIBJICHUSAX, B MCKYCCTBE; YMEHHME IIPUBOAUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUHCKOW W  MHUPOBOH
MAaTE€MaTHYECKOW HAyKH

OK 07. CogpeiicTBoBaTh

COXpaHEHHIO
OKpYKaroIien Cpenbl,
pecypcocOepekeHuIo,

MPUMEHSITh 3HAHUA

00 H3MEHEHUM KJIuUMaTa,
NPUHIUITBL  OEPEIKITMBOTO
IIPOM3BOJICTBA,

3¢ dexTUBHO JeiicTBOBATH
B Ype3BbIYATHBIX
CUTYyaIHsIX

JIngHOCTHBIE ~ PE3YNBTATBl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS:

- AKTMBHO€ HEINPUATUE IEUCTBUM, NMPUHOCIILIUX BpPEX
OKpYKaroIlei cpese;

- YMEHHME  IPOrHO3UPOBATH
DKOJIOTUYECKHE  ITOCIIEICTBUS
JEHCTBUM, IPEAOTBPAILATh UX;

- pacHIMpEHHE ONBITA JEATEIBHOCTH 3KOJOTMYECKOU

OTpaxxaTb

HeOIaronpusTHbIE
MpEATPUHUMAEMBIX

HalpaBJICHHOCTH;
MeranpeaMeTHble pe3yJbTaThl JOJKHBI  OTpaXkaTh:
OBnajeHue YHUBEPCATbHBIMU y4eOHBIMU
IIO3HABATCIIbHBIMU )IeﬁCTBHSIMHI

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- paspabaTpiBaTh  IUIAaH  pEIIEHHS  MPOOJIEMBI
C VyYETOM aHalu3a HMEIONIMXCS MaTepHaJIbHBIX

[1P61. Brnagenue MeTonamu J0Ka3aTeNbCTB, aJrOpUTMaMU
pelieHus 3adad; ymMeHue (GOpMYJIMpOBATH OIpeNeIeHHUs,
AKCUOMBI W TEOpPEMBl, IPUMEHATb UX, IPOBOIUTH
JOKa3aTeNIbHBIE PACCYKICHHS B XOJ€ PEIICHUS 3a1a4;

[1P64.  YmeHue omnepupoBaTh MOHATUAMHU: (YHKIMS,
HempepblBHas (PyHKLMSA, NPOU3BOAHAs, MNEpBOOOpa3Hasi,
OINPEIEICHHBIM UHTETPaJl; YMEHUE HaXOAUTh IIPOU3BOIHBIE
JJIEMEHTapHbIX  (QYHKUUH,  HCIONB3YSd  CIpPaBOYHbBIE
MaTepHalIbl; UCCIEA0BATh B MPOCTEHIINX CIydasX (yHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh HAaWOOJbIINE U HAUMEHbIINE
3Ha4eHUs (QYHKUUH; CTPOUTH TpapUKd MHOTOUWIEHOB C
WCIIOJIb30BAHMEM  amlapaTa MAaTeMaTH4eCKOrO aHaJW3a;
IIPUMEHATh MPOU3BOJHYI0 IIPU pELICHUM 3a1ad Ha
JBHKEHUE; pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M Ha
HauOoJIbIIIMEe M HAaWMEHbIIME 3HAYCHHs, HAa HaAXOXKJICHHE
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1 HEMaTepHAIbHBIX PECYPCOB;

- OCYIIECTBIISITH IIeJICHATIPABICHHBIA MMOUCK TMEpPeHoca
CpenCTB u cIoco0oB IefcTBUA
B IIPO(HECCHOHATILHYIO CPEY;

- yYMETh TEPEHOCHUTb 3HAaHWA B II03HABATEIBHYIO
U TIPAKTHYECKYIO 00JIaCTH KU3HEACITEITbHOCTH;
OBnajeHne YHUBEPCATbHBIMA KOMMYHHKATHBHBIMH
JNEUCTBUSIMU:

0) cOBMECTHAs IEITEIIbHOCTD:

- TpeyiaraTh HOBBIE IPOEKTHI, OICGHUBATh HUJCH
C TMO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYCCKOM
3HAYHUMOCTH;

OBnazgeHue YHHUBEPCATbHBIMU PEryJIATUBHBIMU
JEUCTBUSIMU:

0) CaMOKOHTPOJIb:

- JlaBaThb OIICHKY HOBBIM CHTYyallUsM, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB TIEIISIM

IIyTH, CKOPOCTU U YCKOPEHHUSI
ITPG5. YMeHue omepupoBaTh MOHSTHSIMH: pPallMOHAIbHAS
GbyHKIMS, TOKa3aTenbHas (YHKIHS, CTENEeHHas (YHKIHS,
JorapupmMuuecKas byHKIHA, TPUTOHOMETPUUECKHE
dbyHKIMKM, 00paTHBIE (QYHKIIMH, YMEHHUE CTPOHUTH rpaduKu
W3YYEHHBIX  (QYHKIUH, WCHONIB30BaTh rpadukd Opu
U3y4eHUU IIPOLIECCOB
¥ 3aBUCHMOCTEH, P PEIICHUH 3a]a4 U3 APYruX y4eOHBIX
OpeIMETOB M 33Jad M3 pealbHOH JKHU3HU; BBIpAXXaTh
(dhopMyIamMu 3aBUCUMOCTH M@Ky BEJTMUYNHAMH;

[1P66. YMeHnue pemaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJE Ha TPOLEHTHI, OJU M YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTb TOBapoOB M YCIYT, HAJIOTH, 3aJaud U3
o0macTH  ynpaBJeHHs ~ JUYHBIMA U CEMEHHBIMHU
(uHaHCaMM);  COCTaBJIATH  BBIPAKEHUS,  YpaBHEHMS,
HEpaBEHCTBA W WX CHUCTEMBl TI0 YCJIOBHIO 3a/lauH,
UCCIIeoBaTh  IOJIyYEHHOE  pEIIeHHe M OLICHHUBATh
MPaBIONIOT00HOCTD PE3YIIbTATOB;

[1P614. YMenue BbIOUpaTh NOAXOIAIIMNA N3YUYEHHBIH METOT
JUIE  pelIeHWsl 3a/a4yd, paclo3HaBaTh MaTeMaTHYECKHE
(bakThI

Y MaTeMaTHYECKUE MOEIH B IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; yMEHHUE IPUBOJIUTH MPUMEPHI
MaT€MaTHYECKUX OTKPBITHM POCCHHCKOM W  MHUPOBOH
MaTeMaTHYeCKOW HayKu

IIK 1.1. BeImmosHATE
PEMOHT U MOHTaX CHCTEM
BOJIOCHA0KEHMUS,
BOJIOOTBEJICHUS U
OTOILJICHHS.

- JIUCUMIUIMHUPOBAHHOCTH M  OTBETCTBEHHOCTh 33
pe3ynbTaThl y4eOHOU EATENbHOCTH W TOATOTOBKH K|
npohecCHOHANBEHOM e TeNbHOCTH,

- CaMOCTOSITEIHbHOCTh NIPU PEIICHUHN PA3IUYHBIX YIEOHBIX
Y IPOU3BOCTBEHHBIX 3a/1ay;

- YMEHUE UCII0JIb30BaTh pa3nyuHbIe BU/IBI
MO03HABATEJIbHOMN NeATETLHOCTH TUTSt perieHus

- YMETh pelIaTh MPaKTUKO-OPUEHTHPOBAHHBIE 3a/1a4l B Kypce
FEOMETPUM Ha IUIOCKOCTH; CHMMETpUS B  IPUPOJIE,
APXUTEKTYpe, TEXHUKE, B OBITY; BBIUHUCICHHE PACCTOSHUN M|
MJI0La/Iel Ha TNIOCKOCTH. KoIMuecTBEHHBIE PacUYETHI;

-yMETh BlIaJIeTh METOJaMHU JI0Ka3aTeJIbCTB, allrOPUTMaMH
peleHust 3a1ad; yMmeHue (opMynupoBaTh ONpeAeIeHus,
AKCUOMBl U TEOPEMbl, TPUMEHSATh UX, [POBOIUTH

JIOKA3aTCJIbHBIC PACCYKACHUSA B XOAC PCHICHUS 3a1a4;
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NPOM3BOJICTBEHHBIX 33/1a4;
- yMeHHE J00bIBaThb M HCIHOJIB30BAaTh MH(POPMAIUIO B
cdepe npodeccuoHABHON J1eATEIHHOCTH.

- yYMETb OIEpPUPOBaTh IOHATUSAMU: IPOCTBIE IPOLICHTHI,
[pa3HbIe CIIOCOOBI MX BBIYMCICHHUSI; CII0XKHbIE TPOLIEHTHI ;

- CIy4aillHBI OIBIT U CllydallHOE COOBITHE, BEPOATHOCTD
CJIy4allHOrO COOBITHS; YMETh BBIUUCIATH BEPOSTHOCTb C
MCTI0JIb30BaHNEM IPa)UIECKUX METOJIOB;

- yYMETb BBINOJHATH PabOTBl IO PEMOHTY, MOHTaXy H
PKCILUTyaTallil CUCTEM BOJOCHA0XEHHUs, BOJOOTBEIACHUSA H
OTOIUIEHHSI CUCTEM JKUIMIHO-KOMMYHAJIBHOTO X035 CTBa

IIK 1.2. BeImmosHsATh
IKCIUTyaTaIUI0 CUCTEMBI
BOJIOCHA0KEHMUS,
BOJIOOTBEJICHUS U
OTOILJICHUS

- YMETb IPOTHO3MPOBATh HEOIATONIPUSTHBIE
9KOJIOTMYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX
JNENCTBHM, IPEAOTBPAILATh UX;

- pacIIMPUTh ONBIT AEATENbHOCTH SKOJIOIMUECKON
HaIlpaBJIEHHOCTH;

- pa3pabaThIBaTh IUIaH PEIIEHUs MPOOIEMBI C YIETOM
aHaJIN3a UMEIOINXCSI MATEPUAIIBHBIX U HEMATEPHAJIBHBIX
pecypcos;

- OCYILECTBJIATH LIEJICHANPABICHHBIN TIOUCK IIEPEHOCA
CPEICTB U CIIOCOOOB JIeHCTBUS B MPO(HECCUOHATIBHYIO
cpeny;

- YMETh IEPEHOCUTD 3HAHUSA B [T03HABATEJIbHYIO U
MIPAKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

-yMeThb pelaTh TEKCTOBBIE 3a/laud pa3HbIX TUIOB (B TOM
YyCclie Ha IPOLEHTHI, JOJIU U YacTH, Ha JBUXKEHUE, padoTy,
CTOMMOCTb TOBapOB M YCIYT); COCTaBJISTh BBIPAKEHUS,
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33]1a4H,
UCCIIEJOBATh  IOJIyYEHHOE

pemicHuc u OLICHUBATh

IpaBAONOJO0OHOCTh PE3yNbTaTOB B  IPO(ecCHOHAIBHOM
JESATENBHOCTH;
UHTEPIPETUPOBATh  MH(OPMAIIHIO,

IMPEACTAaBJIICHHYKO B Ta6J'II/II_[aX, Ha AuarpamMmax, rpa(bI/IKax,

- YM€Tb  U3BJIEKATbh,
OTPaXXAOIIYI0 CBOWCTBA pEalbHBIX IMPOLECCOB U SIBICHUN;
MPEICTaBIATh HMHPOpPMAIMI0 C TOMOIIbIO TaOIUI H
JUarpaMm;

- HCCIeN0BaTh CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpadUyecKuX METOJO0B U DIEKTPOHHBIX
CPEICTB  IIpHU JKCIUTyaTaluu
BOJOCHA0KEHHsI, BOJIOOTBEICHUS M OTOILICHUSI.

BBITIOJIHCHHUH CUCTCMBI
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BUAbI YU4eOHOI padoThI

Buj yueOHoit padoThl Oobvem 6 uacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 308
B T.4.

OcHoBHOe coJep:kaHue 176
KOMOWHUPOBAHHBIC 3aHATHUS 112
NPaKTUICCKUE 3aHATHS 64
IIpodeccuonHaIbLHO OPEHTHPOBAHHOE COjlep:KaHue (co/lep:KaHue 96
NMPHUKJIATHOT0 MOXYJIA)

KOMOWHHPOBAHHBIC 3aHATHS 50
MPAKTUYECKHUE 3aHITUS 46
IpomexxkyTouHnasi arrecTaius (IK3aMeH) 36
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2.2. TemaTn4yecKuii IJIaH M coJepPKaHUE TUCIHIIMHBI

Conep:xxanue yueOHOro MaTepuaia (OCHOBHOE U TPO(PecCHOHATIBLHO

HaumeHoBaHue pa3jiesioB u . O0bem | Dopmupyembie
Tem OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM yacoB | KOMIETeHIIH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHoOe coJepkaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1. Copepxanne yaeOHOro MaTepuana 2
Ilene n 3amaum mareMaTuku | Llens W 3amauM MaTeMaTWKH NMPU OCBOCHHH CIICIHAILHOCTH. ba3oBble 3HaHUS U
npu OCBOCHHH | yMEHHS 110 MaTeMaTUKE B MPO(ECCHOHATBHON U B TOBCEJIHEBHOW AEATEIBHOCTH.
CIELIMAJIBHOCTH. MHoOXxecTBO, oOIepauuMud HaJ MHOXECTBaMH, JuarpaMmbl  Oilnepa-BenHna.
MHokecTBa U JIOTHKA Hcnonb30BaHne TEOPETUKO-MHOKECTBEHHOTO armapara JAjs ONMCaHUs peaybHbIX OK-01. OK-02
MIPOLIECCOB U SIBJICHUM B MPO(EeCCHOHANBLHON 1eATeIbHOCTH, IPU PEIICHUU 3a/1a4 U3 OK-03’ OK-0 4’
)
IPYTUX OTUCHUTUIAH OK-0 5: OK-06,
Tema 1.2. Copep:xanue yueOHOro MaTepuana 2 OK-07
Yycaa ¥ BLIYUCIICHUS Harypanbnbie u nesnbie yncia. [Ipu3Haku AeMMMOCTH LENbIX Yncell. PallnOHAIbHBIE MK 1.1.1.2
gyucna. OOBIKHOBEHHBIE U  JECATHYHBIE JpOOM, TPOLEHTHI, OECKOHEUYHbIE U
MepuoAnYecKre Apoou. ApudMeTudecKkre ornepalnny ¢ paluoOHAIBHBIMUA YHUCIIAMU,
peoOpa3oBaHus YUCIOBBIX BhIpaykeHH. JleicTBUTeNbHBIE Yncia. PannoHanbHbIe U
UppaluoOHalibHble 4YHcha. ApUPMETHYECKHE ONepalud ¢ JACUCTBUTEIbHBIMU
yuciaamu. [IpuOGnmxéHHble BBIYMCICHUS, TPaBUIa OKPYTJIEHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BEIYUCIEHUN
Tema 1.3. Conepxanue yueOHOro MaTepuasa 2
ToxnectBa u | [IpakTnueckue 3aHATUSA
TOKJIECTBEHHBIE ToxnaecTBa M TOXAECTBEHHbIE NPeoOpa3oBaHus. YpPaBHEHHE, KOPEHb YpaBHEHUSI.
npeoOpa3oBanus YpaBHEHUs, | HepaBeHCTBO, pellieHHE HepaBeHCTBA. METOH HHTEpBaJOB. PelieHHe LENbIX U
HEPABEHCTBA U UX CUCTEMBI JIpOOHO-pallMOHAJIBHBIX YpaBHEHUM W HepaBeHCTB. l[IpumeHeHue ypaBHEHUl u
HEPaBEHCTB K PELICHUI0O MaTeMaTHYeCKHX 3aJad M 3aJad U3 paziIMyHbIX oOyacTeil
HayK{ U peaIbHON KU3HU. CUCTEMBI M COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUHN U
HepaBeHCTB. CHUCTEMBl JIMHEWHBIX YpaBHEHMH. PeleHue npukiIagHblX 3amad C
TOMOIIBI0 CUCTEMBI IMHEMHBIX YPaBHEHUHN
Tema 1.4. IIpodeccnonabHO OPHEHTHPOBAHHOE COAEPKaHUe (Coep:KaHNe NPUKJIATHOIO 4
[IpouileHTHBIE ~ BBIYUCICHUS | MOLYJISA)
B npodeccuoHanbHbIX | [IpuMeHeHne 1po0eii U MPOLIEHTOB IS PELICHHs MPUKIIAAHBIX 33/1a4 U3 Pa3TUUHBIX
3a7a4ax oTpaciiel 3HaHMW W peanbHOM >Ku3HU. [IpuOMKEHHBIE BBIYMCIEHUS, NpaBHUiIa
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OKpYTJIeHUS, MPHUKUIKA W OLIEHKa pe3yibTaTa BblYMCIeHHUI. Pa3zHble crmocoObl
BBIYMCIICHUS TIPOIICHTOB. [IpolieHTHBIE BRIYUCICHHS B TPO(GECCHOHATBHBIX 3a7a4ax
npodeccuun 08.01.29 MacTep mo peMOHTY U OOCITYKUBAaHUIO WH)KEHEPHBIX CUCTEM
KUIMIIHO-KOMMYHAJIBHOTO X034icTBa. [IprMeHeHne ypaBHEHUN M HEPaBEHCTB K
pEIIeHHI0 MaTeMaTHYeCKHX 3aJad M 3aJad M3 pPa3IMyHbIX obyiacTell Hayku u
peanbHON KU3HU.

Tewma 1.5. Coneprxkanue y4eOHOro MaTepuasia 2
[TocnenoBarenbHOCTH [IpakTuueckue 3aHATHS
Y IIPOTPECCUH ITocnenoBarenbHOCTH, CIOCOOBI 3aJjaHUs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
MOCTIEeIOBATENbHOCTH.  ApudMeTHueckass ¥ T€OMETpHYecKas  MPOTPECCHH.
beckoneuHo yObiBatomas reoMerpuueckas mnporpeccus. Cymma OecKOHEUHO
yObIBaromeii reoMmerpuyeckoi mporpeccuu. Dopmyrna CIOKHBIX IMPOIEHTOB.
Hcnonp30BaHue MNPOTPECCHMM JJI  PEUICHMs] pPEAlbHBIX 3a7ad  I[PUKIAIHOIO
Xapakrepa
Tema 1.6. Copep:xanue yueOHOro MaTepuana 2
OyHKIMYN U TpaduKu @Oynkius, crnocoOsl 3amanus (pyaxknun. ['paduk dyskmum. B3ammuo oOpaTHBIE
¢bynkuun. OO6nacTh onpeAeNeHUs W MHOXKECTBO 3HadeHWH ¢ynkuumu. Hymnu
¢bynkuuu. [IpoMexxyTku 3HaKONOCTOSTHCTBA. YETHBIC M HEUETHBIC (DYHKIIMA
Tema 1.7. Conepkanue yueOHOro MaTepuasa 2
BxonHo# KOHTPOJIB IIpakTnyeckue 3aHATHA
Boruncnennss u mpeoOpa3oBaHus. YpaBHEHHS U HepaBeHcTBa. [Iporpeccumn.
OyHKIMH U TpaduKh
KontponbHas padota no pazneny 1
Paznes 2. Crenenn u kopuu. CTeneHHas, NoKa3aTeJbHas M orapupmuyeckast GyHkuus 38
Tema 2.1. Coneprkanne y4eOHOro MaTtepuasia 2
Apudmerndeckuii KOpeHb N— | AprdMeTHUeCKUil KOPEHb HATYpalIbHOM creneHH. JleicTBus ¢ apupMETHISCKUMHU
Ol CTeNeHN KOpPHSIMHM N—OW CTEIICHH
Tema 2.2. Conepxanue yueOHOro MaTepuana 2 OK-01, OK-02,
Crenenu. CranpaprtHas | [IpakTudeckue 3aHIATHS OK-03, OK-04,
dbopma sanucH | CteneHb ¢ 1enbIM nokasateneM. CranpapTHas (opma 3amucu J1eHCTBUTENBHOTO OK-05,
JNEUCTBUTEIILHOTO YHCIIa yucna. Vcronp3oBanne MOAXOAAIICH (POPMBI 3aNUCH JTCUCTBUTENBHBIX YHCET IS OK-06,
pelleHns NPaKTUYECKUX 3a4ad M IpelcTaBleHHs JaHHbIX. CreneHs ¢ OK-07
paioHanbHbIM Toka3atesneM. CBoiicTBa creneHu. [IpeoOpa3oBaHue BbIpakeHHI,
COJIEPIKAIIMX CTENEHH C PALIMOHAIBHBIM I10KA3aTeNIEM
Tema 2.3. Conepxanue yueOHOro MaTepuasa 2
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CrenenHast GyHKIHS

[IpakTrueckue 3aHATUS
CrenenHast (yHKIMS C HATypaJbHBIM W IeJbIM TOKa3arenem. EE cBoiicTBa u
rpaduk. CBoiCTBa U TpaUK KOPHS N-0 CTEIICHU

Tema 2.4.
HpparmoHaabHbIe ypaBHEHUS
U HEpaBEHCTBA

Cojnepkanue y4eOHOro MaTepuaia

[IpakTuueckue 3aHATHSA
PemeHne nppanoHaIbHBIX YPABHEHUN U HEPABEHCTB

Tema 2.5.
IIpumeHenune CBONCTB
CTENEHHON (QYHKIIUU

Copep:xanue yueOHOro MaTepuana

Vcnonp3oBaHue CBOMCTB CTEMEHHOW (YHKIMM TpU PELICHUH YpaBHEHUH U
HEPABCHCTB

KonrtponbHas padora o temam 2.1 - 2.4 paznena 2

Tewma 2.6. Coneprxkanne y4eOHOro Marepuasia
[TokazarenpHas bynkuus, | [TokasatenbHas QyHKIHs, €€ CBOicTBa U rpaduk
€€ CBOICTBA

Tema 2.7. Copep:xanue yueOHOro MaTepuana

[Toka3arenbHble ypaBHEHUs
U HEpaBEeHCTBA

[IpakTrueckue 3aHATHS
[lokazaTenbHble ypaBHEHUSI U HEPABEHCTBA

Tema 2.8.
[Ipumenenue CBOWCTB
NO0Ka3aTeNbHON (QYHKIUU

Coneprxkanne y4eOHOro Marepuasia

Pemenue nmokaszateabHbBIX ypaBHCHI/Iﬁ H ITOKAa3aTCJIbHbIX HCPABCHCTB

KonTponbhas padbora no temam 2.6 - 2.7 pa3nena 2

Tema 2.9.

Jlorapupm 4HCla.
Hecarnansbiit

Y HaTypaJIbHBIN JIorapu(Mel

Coneprxanne y4eOHOro MaTtepuasia

Jlorapudm umcna. JlecaTHUHBIN U HATYpaJIbHBIN JOrapr(pMbI

Tema 2.10.
CaoticTBa norapuMoB

Coneprkanne y4eOHOro MaTtepuasia

[IpakTnueckue 3aHATHS
[IpeoOpa3oBaHue BbIpaXeHU, CoAepKaIUX JJOTapHUPMbl

Tema 2.11.
Jlorapudmuueckas ¢QyHKIus,
€€ CBOMCTBA

Copep:xanne yueOHOT0 MaTepuana

Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA U rpaduk

Tema 2.12.
Jlorapudmmueckue
YpaBHEHUS U HEPABEHCTBA

Conepxkanue yaeOHOro MaTepuania

[IpakTrueckue 3aHATHS
Jlorapudmuueckue ypaBHEHUS] 1 HEPAaBEHCTBA

Tema 2.13.
Jlorapudmbr B mpHpone U
TEXHUKE

IIpogdeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COiePKAHME NPUKJIAHOIO
MO/LYJIst)

[Ipumenenne norapupma. Vcropust paszsutus wmatematuku. Jlorapudmmueckas
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cnupasib B mpuponae. Ee marematmyeckue cBoiicTBa. Mcmons3oBanue TpadukoB
GYHKIUH 171 MUCCIeIOBAaHUS MTPOLIECCOB M 3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPU
pelIeHnr 3a/lad U3 Pa3IMYHBIX 00JacTeil HayKu W peabHOM KU3HH, MpOodeccHH
08.01.29 Mactep 1o peMOHTY B OOCITYXKHBaHUIO HH)KEHEPHBIX CHCTEM JKUJIHIIHO-
KOMMYHAJILHOTO X035HCTBa.

Tema 2.14. Copepxanne yaeOHOro MaTepuana 2

[Tpumenenue [IpakTuueckue 3aHATHS

norapuMoB K  pelleHuIo | Pemienue siorapu)MHYECKUX YPABHEHHUN 1 HEPABCHCTB

3a1a4 KonTponbnas pabora no temam 2.9 - 2.12 pasnena 2

Pa3nes 3 Ilpsimble M IJIOCKOCTH B NPOCTPAHCTBE 18

Tema 3.1. Copep:xanue yueOHOro MaTepuana 4

IloBropenne 1utanumMeTpuu. | OCHOBHBIC (GUTyphl, (GakThl ¥ TeopeMbl IUIaHUMETpud. OCHOBHBIC TOHSITHUS

OcHoBHbIE HNOHATHA | crepeoMeTpur. Touka, mnpsMas, IJIOCKOCTh, mpocTpaHcTtBo. Ilondarue 006

CTEpEOMETpUN AKCHOMATHYECKOM TOCTPOCHUH CTEPEOMETPHUM: aKCHOMBI CTEPEOMETpUU U
CJIEJICTBUS U3 HUX

Tema 3.2. Copep:xanue yueOHOro MaTepuana 4

[IpsimMble U TUIOCKOCTH [IpakTrueckue 3aHATHS

B IIPOCTPAHCTBE. | B3aumMHOe  pacroyioxkeHue TMpsIMBIX B MPOCTPAHCTBE:  IEpEeCceKaroIInecs,

IlapamnenbHOCTE  NPAMBIX, | HapaJieNbHBIE M CKpEHIMBAIONIMecs TpsMbie. [lapauienbHOCTh TPSAMBIX U

npsIMOU " IUIOCKOCTH, | IJIOCKOCTEH B MPOCTPAHCTBE: TMapayielbHble TMpsiMble B  MPOCTPAHCTBE,

IJIOCKOCTEH MapajuleIbHOCTh TPEX MPSMBIX, NapauIeIbHOCTh NPSIMOM M IJIOCKOCTH. YTIIBI C
COHANPABICHHBIMUM ~ CTODOHAMH, YrOJl MEXIy MPAMBIMH B [POCTPAHCTBE. OK-01. OK-02
[TapanienbHOCTh MJIOCKOCTEN: MapalijiesibHbIe MII0CKOCTH, CBOMCTBA MapaljiebHbIX OK-O3’ OK-0 4’
iockocteil. IIpocreiimme nmpocTpaHcTBEHHbIE (UIYphl HA IUIOCKOCTU: TETpa’Jp, OK-OS, OK-OG’
Ky0, napajuiesienunes, HoOCTPOCHNUE CeUeHU OI’<-07 '

Tema 3.3. Copep:xanne yueOHOTo MaTepuana 2 MK 1112

[MeprenMKyIapHOCTE [MepneHIuKyIapHOCT, MPSIMONA W IUIOCKOCTH: NEPINEHIUKYIAPHBIE IPSIMbIE B B

MPSIMBIX MPOCTPAHCTBE, MpsMbIE TMapaielbHble U TMEPHEHAUKYISIPHbIE K TUIOCKOCTH,

U TUIOCKOCTEH MpPU3HAK MEPIEeHIUKYISIPHOCTH MPSIMOW U IUIOCKOCTH, TeopemMa O NpsSIMOin
MIePIECHIUKYISIPHON MIOCKOCTH

Tema 3.4. Coneprxanne y4eOHOT0 MaTepuasa 4

VYrael  MeXAy — NOpAMBIMU | YTIJIBI B MPOCTPAHCTBE: YTOJI MEXAY NPSMOW M IIOCKOCTHIO, JBYTPAHHBIA Yrodl,

" IJIIOCKOCTIMH

JIMHEWHBIN YroJl IBYIrpaHHOro yria. [leprneHuKyiisp U HaKJIOHHBIE: pacCTOSTHUAE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TIOCKOCTH, MPOEKIUs (GUTypHl Ha
IJIOCKOCTh. IlepneHauKyIapHOCTh IIIIOCKOCTEM: NMPU3HAK MEPHEHIUKYISIPHOCTH
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JBYX TUI0CKOCTed. TeopeMa o TpEX mepneHIuKyIsapax

Tewma 3.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE COlepPKaHMe (COAepP:KaHHue MPUKJIATHOTO 2
[IpsiMble U TUIOCKOCTH MO/LyJIsl)
B IIPAKTHUYECKHX 3a]a4ax Pacrnionoskenre npsiMbIX U MJIOCKOCTEH B OKpYXKaroleM Mupe (Mpupoie, UCKYCCTBE,
apXHUTEKType, TEXHUKE). Pemenne nmpakTHKO-OpUEHTHUPOBAHHBIX 3ajau Mpodeccuu
08.01.29 MacTep 1o peMOHTY U OOCITY)KHBAHHIO MHKCHEPHBIX CHCTEM >KUJIUIITHO-
KOMMYHAJIbHOTO XO35I1CTBA.
Tewma 3.6. Coneprxkanne y4eOHOr0o MaTepuasia 2
OcHoBHbIE B3aumHoe pacrosiokeHHe OpsIMBIX U IUIOCKOCTEM B mpocTtpaHctBe. lloctpoenue
MIPOCTPAHCTBEHHBIE GUTYPBI | CeYeHMIA
Y UX B3aUMOPACIOJIOKECHUE Kontponbnas padota no pazneny 3
Pa3nes 4. KoopanHaThl M BeKTOPBI B IPOCTPAHCTBE 14
Tema 4.1. Copep:xanue yueOHOro MaTepuana 4
Bekropel B mpocTtpancTBe. | BekTop Ha 1uiockoctd W B mpocTpaHcTBe. CIIOKEHHE W BBIYMTAHHUE BEKTOPOB.
JleiicTBHs ¢ BEKTOpaMu YMHOeHUE BeKTopa Ha 4yucio. PaznoxkeHue BEeKTOpa Mo TPEM HEKOMIUTAHAPHBIM
BektopaM. IIpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
MIPUMEHEHHUEM MIPAaBIII JCHCTBUI C BEKTOpAMU
Tema 4.2. Coneprxkanne y4eOHOro Marepuasia 4
KoopnuHnatst B | [IpsMoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopamHaTbl BeKTOpA.
npocrpanctee. IIpocrenmme | [Ipocreifimme 3amaunm B KOOpAMHATaX. YTON MeXAy Bektopamu. CKalsipHOE
3a1auu MIPOU3BEJCHNE BEKTOPOB. BhIUMCICHHE YITIOB MEXAY NPSIMBIMH M IUIOCKOCTSIMH.
B KOOpJIWHATAX KooparHaTHO-BEKTOPHBIM METO/] P PEIICHIH T€OMETPHUECKUX 33124
Tema 4.3. IIpodeccnonaTbHO OPHEHTHPOBAHHOE COAEPKaHUE (COep:KaHMe NPHKJIATHOIO 4
[IpakTHKO-OPHEHTUPOBAHHEIE | MOXYJISA) OK-01, OK-02,
3a7a4d  Ha KOOpAMHATHOM | KoopiuHaTHAs  TUIOCKOCTh.  BBIYHMCIIEHWE  pacCTOSHMA W IUIOMIaJNed  Ha OK-03, OK-04,
TUTOCKOCTH KoopAMHaTHOM 1uiockocTH. KommuectBennble pacuersl mnpogeccun 08.01.29 OK-05, OK-06,
Mactep 1o pEeMOHTY U OOCIYKHBAHMIO WHXKEHEPHBIX CHCTEM JKUJIMILIHO- OK-07
KOMMYHAJILHOTO X0351CTBa. MK1.1,1.2
Tema 4.4. Coneprxanne y4eOHOT0 MaTepuasa 2
Pemenune 3a1a4 Ha | [IpakTHueckue 3aHATUSA
KOOPJAUHATHI KoopanHaTHO-BEKTOPHBIN METOJ MPU PEIICHUH I'€OMETPUYECKHUX 3aj1ad. PemeHune
U BEKTOPbI 3aja4, CBS3aHHBIX C TPUMEHEHHWEM TMpaBWJl ACUCTBUI € BeKTopamMH. 3ajladu

INTIAaHUMETPHUUN U CTCPCOMETPUN U METOJIbI UX PCHICHUA

KonrtponsHas pabora no pazaeny 4

21




Pasznea 5. OcHoBbl TpUroHomMerpuu. Tpuronomerpuyeckue GQyHKIHUU

36

Tema 5.1. Copepxanne yaeOHOro MaTepuana 4

OCHOBBI TPUTOHOMETPUHU CuHyCc, KOCHHYC M TAaHIEHC YHUCJIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHUHYC,
apKTaHME€HC  YWUCJIOBOI'O  aprymMeHTa.  TpuUroHOMEeTpuyecKas  OKPYXHOCTb,
olpeJieJIeHue TPUrOHOMETPUUYECKUX (DYHKIMI YHUCIOBOIO apryMeHTa

Tema 5.2. Copepxanne yaeOHOro MaTepuana 4

OcHOBHBIE [Ipeo6pa3zoBanue TPUTOHOMETPHUUECKUX BBbIPa)KEHUI. OcHOBHBIE

TPUTOHOMETPUUECKUE TPUTOHOMETPUYECKHE (POPMYITBI

TOKIECTBA

Tema 5.3. Copepxanne yaeOHOro MaTepuana 4

Ilepuonpnyeckue  pynkuuu. | dyukius. Ilepuoamdeckue GyHKImMU. TpuroHomerpuueckue (OYHKIUH, HX

Tpuronomerpuueckue CBOWCTBA U TpapuKu

byHKIIMHN

Tewma 5.4. Coneprxkanue y4eOHOro Marepuana 2

[IpeoGpasoBanne rpadukos | [IpakTHUECKHE 3aHITHS

TPUTOHOMETPUUECKUX CxkaTue u pacTspkeHue rpaduKoB TPUTOHOMETPUYECKUX (DYHKIIUH.

byHKIMI [TpeobOpaszoBanue rpauKOB TPUTOHOMETPUIECKHUX (PYHKITHIA

Tema 5.5. IIpodeccnonabHO OPUEHTHUPOBAHHOE COlepPKaHMe (COAepP:KaHue MPUKJIIATHOTO 6

Onucanue MOYJIs1)

IIPOU3BOJCTBEHHBIX Vcnonb3oBaHue CBOWCTB TPUIOHOMETPUYECKMX (YHKIMHA B HpoQeccHOHaTbHBIX

IPOLECCOB € IOMOIIBIO | 3a1a4yax. Vcronb3oBaHue rpapukoB (QYHKIMH A HCCIEIOBAaHUS IPOLIECCOB U

rpaduKoB QyHKIHI 3aBHCUMOCTEH, KOTOpble BO3HUKAIOT IMpPH PEIIEHUWH 3ajady W3 JPYIHX y4eOHBIX
JUCHUIUIMH M peanbHOM ku3HU, npodeccun 08.01.29 Macrtep mo pemMoHTy u
00CITy’)KUBAaHHIO MHKCHEPHBIX CUCTEM >KUIIMIITHO-KOMMYHAJIBHOT'O X035HCTBA.

Tema 5.6. Coneprkanne y4eOHOro MaTtepuasia 2

OO6patHsble Ooparnbie ¢pyHkuuu. OOpaTHble TpUroHoMeTpuueckue GpyHkuuu. VX cBoiicTBa u

TPUTOHOMETPUYECKHE rpaduxu

byHKIIMHN

Tema 5.7. Coneprxanne y4eOHOT0 MaTepuasa 8

Tpuronomerpuyeckue [IpakTuueckue 3aHATHS

ypaBHEHUSA PemreHne TpuroHoMeTpu4EeCKUX ypaBHEHHUN

Tema 5.8. Coneprxanue yueOHOro MaTepuasa 4

Tpuronomerpuyeckue [IpakTHYECKHE 3aHATHUS

HEPaBCHCTBA [Ipumepsl TPUTOHOMETPUUECKUE HepaBECHCTBA. Pemenue MIPOCTEUILINX

TPUTOHOMCTPHUYCCKUX HCEPABCHCTB B TOM YHUCJIC C HCIOJbB30BAHUCM CBOICTB

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
K 11,12
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byHKIMMA

Tema 5.9. Copepxanne yaeOHOro MaTepuana 2
Pemenue 3a1a4 | Tpuronomerpudeckue BoIpaKEHHUS, ypaBHEHUS M HEPaBEHCTBA
TPUTOHOMETPHUHU KontponbHas paborta no pazaeny 5
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee MPUMEHEHH e 36
Tema 6.1. MonoronHocts | Conepikanue ydeOHOro MaTepuasia 2
GyHKITHIH. OkcTpeMyMsl | [IpoMeXyTKH MOHOTOHHOCTH (yHKIUH. MaKCUMyMbl U MHHUMYMBI (DYHKIIHH.
GyHKIIHH. Toukn | HanGombIiiee 1 HauMeHbIIee 3HaYeHHE (DYHKIIUU Ha IPOMEKYTKE
IKCTpEMyMa
Tema 6.2. [Tonsitue Coneprxkanue y4eOHOr0o MaTepuasia 4
0 HenpepbIBHOCTU pyHKIMKM | HenpepoiBHble GyHKINU. METOI HHTEPBATIOB ISl PEHICHHS HEPABECHCTB
Tema 6.3. Copep:xanue yueOHOro MaTepuana 4
[IpousBonHas GyHKIIUU [MpousBomuass ¢yHknuu. [IpounsBomHbie deMeHTapHBIX (QyHKIHA. DopmyIsl
HAax0>KJICHUs IPOM3BOIHON CYMMBbI, IPOU3BEAEHUS U YACTHOTO
Tewma 6.4. Copep:xanue yueOHOro MaTepuana 4
I'eomerpuuecknii cMbIC | ['eomeTprueckuii CMBICT TPOW3BOAHOM (YHKIMHM — YIJIOBOM KO3 QPHUIMEHT
MIPOU3BOJHOM KacaTelnbHOU K rpaduky (QyHKIMM B TOUKe. YpaBHEHHE KacaTelbHOW K rpaduky
yHKIIR OK-01, OK-02,
Tema 6.5. IIpodeccnonabHO OPUEHTHUPOBAHHOE COlepP:KaHMe (COAepP:KaHHue MPUKJIIATHOTO 2 OK-03, OK-04,
Ddusnueckuii CMBICT | MOAYJIsT) OK-05, OK-06,
MIPOU3BOJHOMN Ouznyeckuil (MEXaHUYECKH) CMBICT Mpou3BOAHON. [IpuMeHeHHe MpPOU3BOAHOMN OK-07
B npo(eCcCHOHANBHBIX | Ui ONpPEICICHUsT CKOPOCTH TpOoIecca, 33aJaHHOr0 (OpMyJod WU rpaduKkoM B IK'1.1.,1.2
3a1a4ax npodeccun 08.01.29 Mactep 1Mo peMOHTY U OOCITY>KUBAaHUIO MH)KEHEPHBIX CHUCTEM
KWINITHO-KOMMYHAJIBHOTO X035HCTBA.
Tema 6.6. Conepxanue yueOHOro MaTepuasa 4
IIpumenenne npousBogHOM | Bo3pacTanne u yObiBaHWe (YHKIHH, COOTBETCTBHE BO3pAcTaHUS U YOBIBAaHUS
K HucciefoBaHuio (QyHKIMK | pyHKIUM 3HaKYy Opou3BOaHOM. IIpUMeHEeHHe MPOU3BOMHON K HCCICI0BAHHIO
Ha MOHOTOHHOCTb U | GyHKIUH HA MOHOTOHHOCTb U DKCTPEMYMBI.
KCTPEMYMBI
Tema 6.7. Coneprxanne yueOHOTO MaTepuasa 6
HccnenoBanue Gysxuuil | [IpakTHYecKue 3aHATHS
U TIOCTpOEHUE rpapuKoB ANrOpuTM HCCIENOBaHUS (QYHKUMH M TOCTPOEHHUs ee Trpaduka C IOMOIIBIO
npousBoHOM. [locTpoeHne rpagukoB MHOTOWIEHOB C MCHOJIb30BAaHUEM alllapara
MaTEMaTHYECKOro aHaiu3a. Victopus pa3BUTHS MATEMaTHYECKOTO aHAIN3a
Tema 6.8. Conepxanue yueOHOro MaTepuasa 2
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HaunGomnpitiee 1 HauMeHbIIIEE

[IpakTrueckue 3aHATUS

3HayeHus  ¢Qysknum  Ha | Haxokaenuwe HamOONblIIero M HAMMEHBLIETO 3HAYeHUS (YHKIMHM Ha OTpe3Ke.
oTpe3Ke ITpuMeHeHMe TPON3BOAHON JUIsl HAXOXKAEHUS HAMIYUILIero pelieHns B MPUKIAIHbIX
3ajadax, JJIsl ONpEACICHUS CKOPOCTH IIpolecca, 3aJaHHOro Qopmynoi wmm
rpadgukom
Tema 6.9. IIpogeccnonaIbHO OPHEHTHPOBAHHOE COJAepKaHue (Coep:KaHNe NPHKJIATHOIO 6
HaxoxJeHne OonTUManbHOrO | MOYJIsl)
pesyaprara ¢ nomoiueio | [Ipuknaaneie 3agauv, B TOM YHMCIE COIMAIBHO-DPKOHOMHYECKOTO M (PU3UUECKOTO
IPOM3BOIHOM B | XapaKkTepa, MX pELICHHE CpeICTBAMU MaTEeMaTHUYECKOro aHalin3a B MpodeccHH
IPAKTUYECKUX 3a7a4ax 08.01.29 Mactep mo peMOHTY ¥ OOCIIY>)KHBAaHUIO WHKCHEPHBIX CHUCTEM KHJIUIIHO-
KOMMYHAJIBHOT'O XO3SHCTBA.
Tema 6.10. Pemenne 3amau. | Conepkanue ydeOHOro Marepuasia 2
IIpousBoaHas bynkuuy, | Jlupdepenimpoanne  pynkuuid. HMccnenoBanue  QYyHKIMHA € TIOMOIIBIO
€e IPUMEHEHNE npon3BoiHOM. Hanbosbliee 1 HauMeHblee 3Ha4eHus (pyHKIUU
KonTponbHas pabota no pazzueny 6
Pa3nen 7. MHOTOrpaHHUKH M TeJIa BpalieHust 42
Tema 7.1. Coneprxkanne y4eOHOro Marepuasia 2
MHororpaHHUKH [ToHsiTHE MHOTOTpPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHMKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOIOTPaHHUKA
Tema 7.2. Conepxanue yueOHOro MaTepuasa 2
[Tpu3ma. ITpsamas | [Tpu3ma: n-yronpHas mpu3Ma; TpaHU M OCHOBAHWS NPHU3MBIL; MpsMast ¥ HaKJIOHHAS
U TpaBUJIbHAS IPU3MBI npu3Mbl; OOKOBas M TMOJIHAS TOBEPXHOCTb MPU3MBI. DJIEMEHThl IPU3MBI.
[IpaBunbHas npusma
Tema 7.3. Conepxanue yueOHOro MaTepuasa 2
[Tapannenenunen, kyo [Tapannenenunen, NOpsSMOYroibHBIM mNapamienenunenl Hu ero cpoiictBa. KyoO.
Ceuenue ky0a, napajuienenumneaa
Tema 7.4. Conepxanue yueOHOro MaTepuasa 2
[Mupamua. IIpaBunbnas | [lupamMuga: n-yronpHas NMUpaMuaa, TPAaHH M OCHOBAaHHME MHPAMUIBI; OOKOBas |
nUpaMHIa. Yceuennas | monHasi MOBEPXHOCTh MUPAMU/BL; MIPABUIbHAS U yCeUEHHAS MUPaMUAA. DJIEMEHTHI
nupamuja nupamuibl. Berancnenue 3JeMeHTOB MHOTOTPaHHHUKOB: pE0pa, AMaroHaiu, yribl
Tema 7.5. Copep:xanne yueOHOTo MaTepuana 2 OK-01, OK-02,
bokoBas nu nosHasd | [IpakTuueckue 3aHATUS OK-03, OK-04,
IIOBEPXHOCTH npusMel, | [Inomaas OOKOBOW MOBEPXHOCTH U TIOMHOW TOBEPXHOCTH MPSMOA TPHU3MBIL, OK-05, OK-06,
MAPAMUBI TJIOIA b OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi pu3Mebl. [Lnomanb OK-07
OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH MPABWJIBHOW NHpPaMHJIbI, TeopeMa o IIK1.1,12
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IO OOKOBOM MOBEPXHOCTH YCEUEHHOUN MUPAMMUIBI

Tema 7.6.
JIBI>KeHHEe B IPOCTPAHCTBE.
CumMMeTpHs B IPOCTPAHCTBE

Conepkanue y4eOHOro MaTepuaia

[IpakTuueckue 3aHATHA

JBuxenne B npocTtpaHcTBe. CHUMMETpUss B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NMPSIMOMW, IUIOCKOCTH. DJIEMEHTHl CUMMETPUU B MHpPaMUIAX,
napajuleJIenuneaax

Tema 7.7.

[IpaBunbHbBIE
MHOTOTPaHHMKH, nx
CBOMCTBA

Copep:xanue yueOHOro MaTepuana

[lonsiTue mNpPaBWIBHOTO MHOTOTPAHHUKA; MpaBUJIbHAS MpU3Ma W TPaBUIIbHAS
NMpaMuia; MpaBUiIbHAs TPEyrojibHas MHUpaMUAAa U MPaBUIBHBIA TeTpa’ap; KyoO.
[IpeacraBnenue o MpaBUIbHBIX MHOTOTPAaHHUKAX: OKTA3JIP, JOJECKAdAP U UKOCAIIP.
JIBukeHHe B MPOCTPAHCTBE.  DJIEMEHTHl  CUMMETPUU B IPABHIBHBIX
MHOT'OTpaHHUKAX

Tema 7.8. Cummerpus B
npodeccun. Ceuenus
MHOTOTPaHHUKOB

B npodeCcCHOHATBHBIX
3a/ayax

IIpogeccuonanbHO OPUEHTHPOBAHHOE coJep:kaHue (coep:KaHue NPUKJIATHOTO
MO/1YJIfA)

Cummerpusi B TpUpONE, AapXUTEKType, TEXHUKE, B ObITy, B mpodeccum.
Vcnonb3oBaHue IBU)KEHUH B MPOCTPAHCTBE IPHU PELICHUU MPO(ecCHOHATBHBIX
3amad. Ceuenus mpusmbl M nupamuzbl. [locTpoeHue ceueHuil MHOTOIpaHHUKOB,
UCMOJb3ys METOJ CJIeJIoB. DBbINOJIHEHHE BBIHOCHBIX IIJIOCKUX YEpTeXed Hu3
PUCYHKOB IPOCTBHIX 0O0BEeMHBIX (uryp (Bua cBepxy, cOOKy, CHHU3Y) B mpodeccuu
08.01.29 Mactep no peMOHTY M OOCIY)KHUBAaHUIO WHKEHEPHBIX CHUCTEM KHJIUIIHO-
KOMMYHAJIbHOTO XO35I1CTBA.

Tema 7.9.

Humaap, ero
COCTAaBIISIONIHE. Ceuenne
UJINHApPA

Copep:xanne yueOHOTo MaTepuana

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yrolIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LWINHAPUYECKON MOBepXHOCTU. LIMmMHIp: OCHOBaHUS M OOKOBask MOBEPXHOCTH,
oOpa3ymomias U OCb; IUIOIIAJh OOKOBOM M TOJHOM NOBEpXHOCTH. M300pakeHue
LWIMHAPA Ha TuiockocTH. Pa3épTka nmmmuuapa. CeueHust HMIMHAPA (TJIOCKOCTBIO,
napajuleIbHOM UM NEepHIeHAUKYIISIPHON OCH IMJIMHJPA)

Tema 7.10.
Konyc, ero cocrasmstomue.
Ceuenue koHyca

Copep:xanne yueOHOT0 MaTepuana

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHWYeCcKOoi moBepxHOCTH. KoHyc: OCHOBaHWE M BEpIIMHA, O0pa3yromias M OCh;
TIJI0IATh OOKOBOM ¥ TMOJTHOM MOBEPXHOCTH

Tema 7.11.
VYceuennsiii konyc. CeueHue
YCEYEHHOT'0 KOHYca

Copep:xanne yueOHOT0 MaTepuana

VYceu€HHbI KOHYC: 00pa3yrolIre U BBICOTA; OCHOBAHHS M OOKOBas MOBEPXHOCT.
N3o00paxkeHne KoHyca Ha TUIOCKOCTH. Pa3BépTka konyca. CedeHus KOHYyca
(TJIOCKOCTHIO, TMapajuIeIbHOM OCHOBAaHHIO, M IIJIOCKOCTHIO, MPOXOJSIIed uepes3
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BEPIIUHY)

Tema 7.12. Copepxanne yaeOHOro MaTepuana 2
[Hap u chepa, ux ceueHus Cdepa u map: ueHtp, paguyc, 1uaMeTp; IUIOHalb NOBEepXHOCTH chephl. B3anmuoe
pacrionio)keHue cdepbl W IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K  cdepe.
N3o06paxenue chepsl, mapa Ha miuockoctu. CedeHus mapa
Tema 7.13. Copepxanne yaeOHOro MaTepuana 2
[Tonsatue 00 o6beme Ttena. | [lousitie 00 0O0béMe. OcHOBHBIE CBOMcTBa 00BEMOB Tein. OOBEM MHUPaMHUIHL,
OOBEMBI MHOTOTPaHHHMKOB M | IPU3MBI IHJIHHpA, KOHyca. O0BEM Iapa U 1miomanb chepsl
TEJ BpallleHUs
Tema 7.14. Copepxanne yaeOHOT0 MaTepuana 2
O6bembl u momany | [Togo6Hble Tena B mpocTpancTBe. COOTHOIICHUS MEX Y IUIOMIAIIMU TOBEPXHOCTEH
HOBerHOCTeﬁ MOIO0HBIX TE 1 00BEMaMHU TTOT00HBIX TEI
Tema 7.15. Copepxanue yueOHOTo MaTepuana 4
Komb6unanuu MHororpaHHuK, ONMUCAaHHBIA OKoyo cdeprl. Cdepa, BIHCaHHAS B MHOTOTPAHHUK
MHOTOTPAaHHMKOB M TeJI | UM B TEJNO BpalieHus. MHOrOrpaHHHK, BIIMCAHHBIN B TEJIO BpallleHus
BpallleHus
Tema 7.16. IIpodeccnonabHO OPUEHTHUPOBAHHOE COlepPKAHME (COAEP:KaHUe MPUKIIATHOIO 4
KoMmOunamun MO/1YJIfA)
FEOMETPUYECKUX  Ten  Ha | Mcmonb3oBaHue KOMOMHAIMA MHOTOTPAaHHUKOB M TEN BpAIICHHUS Ha MpPAKTHKE B
MPaKTHKE npodeccun 08.01.29 Mactep o peMOHTY M OOCITY’)KUBAaHUIO MHKEHEPHBIX CHUCTEM
KWIAIHO-KOMMYHAJIBHOI'O XO35MCTBA.
Tema 7.17. Pemenne 3amau. | Comepikanue y4eOHOro Marepuana 2
MHororpanaukn  u  Tena | [IpakTudeckue 3aHATHS
BpallleHus Boruncnenne BenuuuH  (AnuHA,  yroia, o0beM, IUIOLAAb  [TOBEPXHOCTH)
reOMeTPHUECKUX (DUTYp, UCTIONIB3Ys U3YyUEeHHBIE (POPMYJIIBI M METOIbI
KonTtposnbHast pabota no pasneny 8
Paszgea 8. [lepBooOpasHas pyHkumu, ee NpUMeHeHHe 16
Tewma 8.1. Coneprkanne y4eOHOro MaTtepuasia 4
[lepBooOpa3nas ¢pyHKIMU IlepBooOpaznasi. Tabnuna nepBooOpa3HbIX OK-01, OK-02,
Tema 8.2. [Tnomans | Conepxanue yueOHOro MaTepuaa 6 OK-03, OK-04,
KPUBOJIMHEWHOH  Tpamenunu. | MHTerpan, ero reoMeTpudeckuii u (M3HUECKUil CMBICI. BBIUMCIIeHne MHTETpaa 1o OK-05, OK-06,
dopmyna Herorona — | popmyne HeroTona-JIeitOnuma OK-07
JletitOuuIa [IK1.1.,1.2
Tema 8.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAepPKaHHe (ColepKaHNe NPHKJIATHOIO 4
OrnpeesieHHbIN MHTErpaJl | MOLYJIsl)
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B npodecCuoHaTbHON
JCATCIIbHOCTU U )KU3HHU

Pemenue 3anay Ha MpuMEHEHUE HHTErpaja JUisl BEIYUCICHUS GU3HYCCKUX BEIMYMH
u twiomanei B mpodeccun 08.01.29 Mactep 1mo peMOHTY M OOCITY>KUBAHHIO
WHXCHEPHBIX CUCTEM YKUIIUIHO-KOMMYHAJIBHOTO X03HCTBA.

Tema 8.4. Pemenue 3amau | Comepkanue yueOHOTO MaTepualia 2

Ha Haxoxaenue | [leppoobpasHas u uHTErpai

nepBooOpazHoOit KonTponbHas pabota mo pasznuerny 8

U €€ IPUMECHECHUE

Pa3nen 9. Teopusi BepoSITHOCTEH M CTATUCTHKA 34

Tema 9.1. Coneprxkanue y4eOHOr0o MaTepuasia 2

[IpencraBnenue JanuelX | [IpencraBneHne naHHBIX ¢ noMmomplo  Tabmuy u  guarpamm.  Cpennee

U OIlMCaTeNbHasg CTATUCTHKA | apudMeTHYeCKoe, MeauaHa, HauOoIblliee M HAaUMEHbIIEe 3HAYEHUS, pa3Max,
JCTIEPCHs], CTAHAAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB

Tema 9.2. IpodeccnonabHO OPUEHTHUPOBAHHOE COePKaAHME (COAepP:KaHHUe MPUKJIIATHOTO 4

CocraBnenue TaOIUL | MOAYJIs1)

Y IMarpaMM Ha IPaKTHKE [lepBuynHas 00pabOTKa CTATUCTUYECKUX JaHHBIX. | paduueckoe ux mpencTaBiIeHUE.
HaxoxaeHue cpeaHMX XapakTepUCTUK, HaOMoJaeMbIX JaHHbIX. [IpumeHeHue
CTaTUCTHYECKMX METOJOB Ul pEHICHUs NMpOo(ecCHOHAIBHBIX 3amad Ipodeccuu
08.01.29 Mactep 1Mo peMOHTY U OOCIYKHBaHHIO MHXKEHEPHBIX CHCTEM KUJIMIIHO-
KOMMYHAJIbHOTO XO35I1CTBA.

Tema 9.3. Conepxanue yueOHOro MaTepuasa 6

Omnepanun Hajx coObITHAMY, | ChaydaiiHble SKCHEPHUMEHTHI (OMBITBI) M CIIy4aiHbIE COOBITHS. DJIEMEHTApHbIC

HaJl BEPOATHOCTAMH. | COOBITHS (MCXoAbl). BeposTHOCTh ciywyaifHOro coObITHs. bau3ocTe 4acToTel U

VYcnoBHas BEpOSITHOCTh BEPOATHOCTH COObITHI. CirydaliHble ONBITHI C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
coObITHsIMM.  BeposTtHocTm  cOoOBITUH B ONBITAX C  PaBHOBO3MO>KHBIMHU
3JMIEMEHTapHbBIMU  coObITHsIMU. Omepanuu  Haj  COOBITUSAMM:  IEpecedyeHHue,
o0beIUHEHNE, MPOTUBOIONOXKHBIE coObITHA. Jluarpammel Oiinepa. Popmyna
CIIO)KEHMsSI BEPOATHOCTEH. YCIIOBHAs BEPOSTHOCTh. YMHOXXEHHME BEPOSTHOCTEH.
HepeBo ciydgaitHoro skcnepuMmenta. Gopmyia nonHou sepoarHoctu. HesaBucumslie
COOBITHS

Tema 9.4. Conepxanue yueOHOro MaTepuasa 4

OneMeHTsl KOMOMHATOPUKK | [IpakTHueckue 3aHITHS
KomOunatoproe mnpasuiao ymHokeHHs. IlepectanoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa

Tema 9.5. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coep:KaHNe NPUKJIATHOIO 4

BepositHOCTB MO/1YJIfA)
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B podeCCHOHATBHBIX
3agadax

Brruucnenne BeposSTHOCTEH ¢ MCMOIb30BaHHEM (opMmyi KoMOuHaTopuku. OreHKa
BEPOSATHOCTH  COOBITHSI B MPOPECCHOHANBHOW  JIEATEIBHOCTH.  PerieHue
poeCCHOHAIBHBIX 33J1ad Ha BEPOSATHOCTH coObITHs mpodeccun 08.01.29 Mactep
[0 PEMOHTY U OOCITYXKMBAaHUIO WHXCHEPHBIX CHCTEM >KUIUIIHO-KOMMYHAIHHOTO
X035HCTBA.

Tewma 9.6. Copepxanne yaeOHOro MaTepuana 2
Cepun  mocnenoBareNbHBIX | BUHapHBIA ClydaifHBI OMBIT (MCHBITAHHWE), yclleX W Heyaada. HeszaBucumble
UCIIBITAaHUI ucnelTanud. Cepust He3aBUCHMBIX HCIBITAHMW A0 1nieporo ycmexa. Cepus
HE3aBHCHMBIX UCIBITaHUM bepHymum
Tema 9.7. Copepxanne yaeOHOro MaTepuana 6
Crnyuaiinble Beau4uHbl | [TpakTrueckue 3aHATUA
Y pacIpeaeieHus. Crnydaiinas BenuuuHa. Pacnipenenenue BeposiTHoCcTel. JlnarpamMma pacripe/ieeHusl.
Marematnueckoe oxuganue | [Ipumepsl pacrpeneneHuii, B TOM 4HCIE, T€OMETPUYECKOE U OMHOMHUAIBHOE.
CIIy4allHOM BEIVMYHHBI UucnoBble XapakTEpUCTUKHU CIy4alHBIX BEIWYMH: MAaTEMaTH4ECKOE OKHUIAHME,
JUCIEpCUsl U CTaHAApTHOE OTKJIOHeHue. [IpuMepsl npUMeHEeHNsT MaTeMaTH4eCKOro
OXKUJaHMs, B TOM YHUCIIE B 33Jayax U3 IOBCEIHEBHOHN XU3HU. Maremaruueckoe
OXKujaHue OMHApHOM CiIy4ailHOM BeaMuuHBI. MaTeMaTH4eCKOe OKUAAHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTUyecKoe OXUAAHUE U JUCHEPCUSl TEOMETPUUYECKOTO
1 OMHOMHUAJIBHOT'O paciipeesIeHHi
Tema 9.8. Coneprxkanne y4eOHOro MaTtepuasia 4
3akoH  OompIIMX  uHcel | 3aKOH OOJBIIMX YHCENT W €ro pojb B HayKe, MPHUPOjE U oOmecTBe. BrIOOpOUHBIi
HemnpepeiBable  ciay4aiHble | METOA HMccieqoBaHMM. [IprMepbl HENpEepBIBHBIX CIIyYaiHBIX BenuuuH. DyHKIUS
BEIIMYMHBI (PacIpeieieHNs). | INIOTHOCTH paclpe/ielicHnsi. PaBHOMEpPHOE pacrpeleiicHHe H €ro CBOMCTBa.
Hopwmanbnoe pacnipenenenue | [ToHsTHE 0 HOPMAJIBHOM paclpeeIeHUN
Tema 9.9. Pemenne 3amau | Comepikanue ydeOHOro Marepuasia 2
KOMOMHATOPUKHU, CTaTUCTUKU | [IpakTHuecKue 3aHITHS
Y TEOPUU BEPOATHOCTEMN OneMeHTbl KoMOuHaTopuku. CoObITHE, BEpPOATHOCTH COOBbITHS. ClOoXEeHHEe U
YMHOXEHHE BEPOSITHOCTEN
KonTponbHas pabora no pazzueny 9
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/IEPKAHUE 46
Pasznen 10. MaremMaTu4ecKknii IPAKTHKYM 46
Tema 10.1. Conepxanue yueOHOro MaTepuasa 10

Martpuiibl 1 onpeaenauTenn

CriocoObl pemieHust cucTeM JTUHEHHbIX ypaBHeHHMH. [lonsaTus: marpuna 2x2 u 3x3,
onpeaenuTenb MaTpulbl. Meton ['aycca pemieHus CHUCTEM JIMHEHHBIX ypaBHEHU.
Pemenue npuknaaneix 3agad. [lpumenenne matpun B npodeccun 08.01.29 Mactep
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10 PEMOHTY M OOCIYXKHBAaHHIO WHXEHEPHBIX CHUCTEM >KHJIHIHO-KOMMYHAIBHOTO
X0349UCTBA.

Tema 10.2. Coneprxkanue y4eOHOr0o MaTepuasia

DNEeMEHTHI BeKTOpHOU | KommanapHsle BekTOpbl. Pa3jokeHue BekTopa IO TpPeM HEKOMILIaHAPHBIM

anreopsl BEKTOpaM. YPaBHEHHE IIJIOCKOCTHU. ['€OMETpHUYECKUI CMBICT ONpeaeauTens 2x2.
Pemenne mnpuxmagueix 3amad npodeccuu 08.01.29 Macrtep 1o pemMoHTY H
00CITYKMBaHUIO WH)XCHEPHBIX CHCTEM KHIJIMITHO-KOMMYHAJIBHOTO X035CTBA.

Tema 10.3. Copep:xanne yaeOHOro MaTepuana

KommniekcHble uncia

[TonsiTe xoMmruiekcHoro ymcna. ConpspKeHHbIE KOMIUIEKCHBIE 4YMCIa, MOAYNb H
apryMEHT KOMIUIEKCHOro umciaa. @opma 3amucH  KOMIUIEKCHOTO — 4HCIa
(reomerpuyeckasi, TpUTOHOMETpHYEcKas, anreOpamueckas). Apupmerndeckue
JEeWCTBUS ¢ KOMILIEKCHBIMU unciaMu B mpodeccun 08.01.29 Macrep mo peMoHTY H
00CITy)KMBaHHIO WH)KEHEPHBIX CHCTEM >KIINIIHO-KOMMYHAJILHOTO XO3SIHCTBA.

Tema 10.4. Coneprxkanne y4eOHOro Marepuasia

I'padsr [lonsatue rpada. CeszHbli rpad, nepeBo, mukiI rpad Ha IUIOCKOCTH. PemreHue
npukiIagaeiXx 3amad. Ilpumenenue rpada B mpodeccun 08.01.29 Macrep mo
PEMOHTY M OOCIYXHUBAaHUIO WHKEHEPHBIX CHUCTEM JKWJIMIIHO-KOMMYHAaJIbHOTO
XO035IIMCTBA.

Tema 10.5. Coneprxkanne y4eOHOro Marepuasia

3anaun MareMaTuieckoi | Bapmannonusiit  psa.  Ilomuron wactor wu  ructorpamma.  CraTucTudeckue

CTaTUCTUKH XapaKTepUCTHKHU psAa HaOmogaeMbix JaHHbIX B mpodeccun 08.01.29 Macrep no
PEMOHTY M OOCITYKHUBAaHMIO HMHXXEHEPHBIX CUCTEM IKHJIMIIHO-KOMMYHAJIBHOTO
XO3SIICTBA.

Tewma 10.6. Copep:xanne yueOHOTo MaTepuana

Jlornueckue oneparuu | Jlornueckue onepauuu. I[Ipumenenue nuarpamm Oiinepa—Benna nns peuieHue

C MHOXKXCCTBaMH

TEOPETUKO-MHOKECTBEHHBIX 337a4y IMpOo(ecCHOHATbHON HaNpaBIeHHOCTH, 3ajad
MHOOPMATUKM W JAPYTrUX Y4eOHBIX MAMCHMIUIMH M JUIS ONHMCAHMSI pealibHbIX
nporeccoB u  sBieHuit B mpodeccun 08.01.29 Mactep nmo peMoHTY H
00CITYKMBaHUIO WH)XEHEPHBIX CHCTEM KHIJINITHO-KOMMYHAJIbHOTO X035ICTBA.

Tema 10.7.
Pemenne
MaTeMaTHYECKOTO
MpaKTUKyMa

3a1a4

Copep:xanne yueOHOT0 MaTepuana

[IpuMeHeHHe W3YYEHHBIX MaTeMaTHdecKuX (PaKTOB K PpEHICHWIO 3aj1ad |3
pa3NUYHBIX 00JacTell HAyKU U peallbHOU Ku3HH, B podeccun 08.01.29 Macrep 1o
PEMOHTY ¥ OOCITY)KHBAaHHIO WHXXCHEPHBIX CHCTEM IKHIIMIIHO-KOMMYHAJIBHOTO
XO035HCTBA.

KonTtponbHast pabota no pazneny 10
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IIpomeskyTouHas arrectanus (JK3amMeH)

36

Bcero:

308
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3. YciioBus peajm3anuu NporpaMmmsl 001eo0pa3oBaTebHON JUCHUILIHHbI

3.1. lns peanu3zauuy NporpaMMsl NpeaycMOTpPeH yueOHbI KaOMHET MaTeMaTHKH.

TexHuueckue cpeacrTna:

- KOMIUIEKT YEepTeXHOTro OOOpYIAOBaHUS U HPUCHOCOOJIEHUH Ui LIKOJBHOM JOCKU
(TpeyrosIbHUK, TPAHCIIOPTUD, LIUPKYJIb, IUHEHKA);

- MOJENW s M3YYEHUS TeOoMeTpudeckux Quryp (4acTH LeIoro Ha  KpyrTe,
TPUTOHOMETPUUYECKHH KPYT, CTEpEOMETpUIECKHi Habop, HAOOPHI TEOMETPHUECKUX MOJeNel U huryp
C pa3BEpPTKON);

JleMOHCTpalMOHHbIE YUeOHO-HAIJIAIHBIC TOCOOMSL:

- KOMILUICKT TIOPTPETOB JUIst 0OpMIICHHS KaOUHETa.

3.2. UndopmannonHoe odecnedeHne peajan3anuu NporpaMmmbl
Jns peanuszanuu MPOrpaMMbl JUCHUUIUIMHBL OHOIHMOTEYHBIH (OHA HMEeT IeYaTHbIE U
AJEKTPOHHbIE YUEOHUKHU.
OcHOBHbIE MCTOYHHUKH:
1. bammako M. 1. Maremaruka: ydeOHUK ISl CTYJ. YUpexaeHul cped. mpod. oOpazoBaHums.
M., «Akagemusi», 2022.
2. bammvakoB M. M. Marematuka. COOpHHMK 3adad NpodHUIbHONW HANPABICHHOCTH: y4eoO.
rmocobue I CTY. YUpeKIeHHu cpell. mpod. oOpazoBanus. M., «Akagemus», 2023,
3. baimmakoB M. M. MaTtemaTtuka. 3aladHuK: yde0. mocooue A CTy/I. YIpEKIASHU cpe. mpod.
obOpazoBanus. M, «Axanemusi», 2022.
JlonoJIHUTEeIbHbIE HCTOYHUKH:
HNHTepHeT-pecypcenl:
1. bammakoB M. U. Maremaruka. DJIEKTpOHHBINH y4e0.-METOJ. KOMIUIEKC MJIS CTY/I.
yapexaeHuit cpen. mpod. oodpazosanus. — M., 2023.
2.www. fcior. edu. ru (MapopmanimoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIHHBIE MATEPUAIIBI).
3. www. school-collection. edu. ru (Eaunast kosuiekmuu 1ugpoBbIX 00pa3oBaTeNbHBIX PECYPCOB).
4. http://reshuege.ru/ - PEIITY EI'D -
5. http://www.fipi.ru/ - OtkpsITeiit 6ank 3axanuii @UITN.
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4. KOHTPOJIb U OLIEeHKA Pe3yJibTATOB OCBOCHHS 00111e00pa30BaTeJIbHOM TN CIUIIINHbI

Kontposs u onenka

pe3yJIbTaToB

OCBOCHUA

o011eo0pa3oBaTeIbHOM

JUCIHUITIIUHBI

PacKpBIBAIOTCS 4epe3 AUCHUILUTMHAPHBIC Pe3yJbTaThl, HAlpaBlICHHbIE Ha (OPMHPOBAHUE OOIIUX U
npoeCCHOHATBHBIX KOMIIETEHIINI M0 pa3eaM U TeMaM COJep)KaHus yueOHOro MaTepHara.

Oo6masi/mpogeccuoHanbHAS Pa3zgen/Tema Tun OLICHOYHBIX
KOMIIeTeHIIHS MeponpHUsITHUsI
OK 0l. Beioupars crmoco0st | Tema 1.1, 1.21I-o/c, 1.3, 1.4 Il-o/c, | TecrupoBanmue
peneHus 3amau | 1.511-0/C, 1.6, 1.7. YcTHBIH onpoc
HpO(beCCHOHaHBHOfI Temser 2.1 - 2.12. 2.1311-0/c. 2.14. MaremaTuueckui
JESATEIbHOCTH MPUMEHHUTEIIBHO ’ , JTUKTAHT
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.
K pa3JINYHbIM KOHTEKCTaM [IpencraBnenue
Temsr 4.1, 4.2, 4.311-0/c, 4.4. pe3yJIbTaToOB

Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,

MIPAKTUYECKHUX paboT
3amura

6.9 I1-o/c, 6.10. WHIMBANYaTbHBIX
Temwr 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15, IIPOCKTOB
7.16 TT-o/c, 7.17. KontpossHas pabora
Tewmsl 8.1, 8.2, 8.311-0/c, 8.4. Bemonnenue
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, 3a1aHuil
9.5I-0/c,9.6-9.9. MIPOMEKYTOUHOU
P10 IT-o/c arTecTaluu
OK 02. Hcnonws3zoBare | Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | TecrupoBaHue
COBpPEMEHHBIE cpencrea | 1.511-0/c, 1.6, 1.7. Y CTHBIH 0npoc
MOMCKa, aHAMM3a | Tempr 2.1 - 2.12, 2.1311-0/c, 2.14. Maremarnueckui
u WHTEPIIPETAAN JTUKTAHT
Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6.
nH(popmanuuy, IIpencraBnenue
u unpopmanmonnsie | Temsl 4.1, 4.2, 4.311-o/c, 4.4. pe3yabTaTOB
TEXHOJIOTHH Tembr 5.1-5.4, 5.5 TI-0/C, 5.6 -5.9. MPAKTUYECKHUX paboT
AT BBITOJTHCHHS 3alad | Tempr 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, 3amura
npodeccnoHanbHOM 6.9 TI-o0/c, 6.10. WH/IBUTYaJIbHBIX
ACATEILHOCTH Temwr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, IIPOCKTOB
7.16 I-o/c, 7.17. KonrposbHas pabota
Temeur 8.1, 8.2, 8.3I1-o0/c, 8.4. Beinonuenue
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, 3aJaHuNi
9.5 I-o0/c, 9.6 - 9.9. IPOMEXKYTOUHOMN
P10 IT-o/c aTrTeCcTaluu
OK 03. [MnanupoBats | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TIl-o/c, | TectupoBanue
¥ peanu3oBbBaTh cobctBennoe | 1.5I1-0/c, 1.6, 1.7. YcTHBIN ompoc
HpO(beCCI/IOHaJ'IBHOG Temsr 2.1 - 2.12, 2.131-[_0/0’ 2.14. MaremaTuueckui
W JIMYHOCTHOE  pa3BUTHE, JTUKTAHT
IPEANPHHUMATENBCKYIO Temr 3.1 - 3.4, 3.511-0/c, 3.6. [Ipencrapnenne
NEeATEIbHOCTh Tewmsl 4.1, 4.2, 4.311-0/c, 4.4. pe3yabTaTOB

B mpodeccuoHambHON cdepe,
UCIIOJIb30BATh 3HAHHUS

Temrr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temr1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,

MPAKTUIECKHUX paboT
3armura

32




[0 TpPaBOBOM M (PUHAHCOBOM
IPaMOTHOCTH B Pa3iIMYHBIX

JKU3HCHHBIX CUTYyalluAgX

6.9 IT-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.

HHAUBHUIYAJIbHBIX
IPOCKTOB
KonrponsHas pabora

Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. BLIMOTHEHHE
Tewmsr 9.1, 9.2 IT-0/c, 9.3, 9.4, 3anamHmii
9.5 IT-o/c, 9.6 - 9.9. HPOMEKYTOTHOT
P10 IT-o/c
aTTeCTallu1
OK 04. Oddexrusno | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | IlpencraBncuue
B3aUMOJICHCTBOBATh 1.5IT-0/c, 1.6, 1.7. pe3yIbTaTOB
u paboTarb B  KOJUIEKTUBE | Temp 2.1 - 2.1 2,2.131T-0/c, 2.14. MPAaKTUYECKUX paboT
M KOMaHJe 3amura
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. HE THBHIYATBHEX
Tewmsl 4.1, 4.2, 4.311-o0/c, 4.4. IIPOEKTOB
Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 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 I1-o0/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.
Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Temer 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-o0/c, 9.6 - 9.9.
P10 IT-o/c
OK 05. OcymectBisate yctayo | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TecrupoBanmue
u [IACHbMEHHYIO 1.5TI-0/c, 1.6, 1.7. YcTHBIR onpoc
KOMMYHHKALHIO Temsr 2.1 - 2.12, 2.131T-0/c, 2.14. MaremaTiaeckni
Ha TOCYJAapCTBEHHOM SI3bIKE JUKTAHT
Poccuiickoit Oenepauuu Temer 3.1 - 3.4, 3.511-0/c, 3.6. [IpencraBnenue
c y4eToM ocobennocreit | Temsl 4.1, 4.2, 4.311-o/c, 4.4. pe3ynabTaToB
COLMATLHOTO M KYIBTYPHOTO | oy s 154 5.5 [T-0/c, 5.6 -5.9. MPAKTUIECKHUX PadoT
KOHTeKCTa Temsi 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, 3amuta
6.9 I1-o/c, 6.10. WHIUBANYaTbHBIX
Temwr 7.1- 7.7, 7.8 I1-o0/c, 7.9 - 7.15, [IPOCKTOB
7.16 TI-o/c, 7.17. KonTponbnas pabota
Temnr 8.1, 8.2, 8.311-0/c, 8.4. Brmonnenune
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, 3aaHni
9.5 I-o0/c, 9.6 - 9.9. IPOMEXKYTOUHON
P10 IT-o/c aTTecTalu
OK 06. [MposiBnsate | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | YcrTHBIH ompoc
IPaXTaHCKO-TIAaTPUOTHICCKYIO 1.5IT-o/c, 1.6, 1.7. [TpencrasicHue
TO3HIMIO,  IEMOHCTPHPOBATE | Tenmpr 2.1 - 2.12, 2.1311-0/c, 2.14. pe3yIbTaToB
O0CO3HAHHOE MTOBEJICHUE MPAKTUYECKUX padoT
Temrr 3.1 - 3.4, 3.5I1-o/c, 3.6.
HAa  OCHOBE  TPATUIIMOHHBIX 3amura
pOCCUICKHX nyxoBHo- | Temsl 4.1, 4.2, 4.311-0/c, 4.4. WHIUBUIYaIbHBIX
HPaBCTBEHHBIX LIEHHOCTEH, Tembr 5.1-5.4, 5.5 T1-0/C, 5.6 -5.9. MIPOEKTOB
B TOM 4YHCIIE C YYETOM Brimonaenune

Tems! 6.1- 6.4, 6.511-0/c, 6.6 - 6.8,
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rapMOHM3AUU 6.9 IT-o/c, 6.10. 3aJaHuH
MEKHAIMOHATBHBIX Tempr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, IPOMEKYTOIHOM
" mexpenuruosusix | /.16 1-o/c, 7.17. aTTeCTaluu
OTHOMGHHﬁ, HpHMeH’ITB TCMBI 8.1, 8.2, 8.3H'O/C, 8.4.
CTAHTAPTHI Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
AHTHKOPPYIIHOHHOTO 9.5II-0/c, 9.6 - 9.9.

P10 IT-o/c
ITOBEICHUS
OK 07. CopeiictBoBats | Tema 1.1, 1.2[T-o/c, 1.3, 1.4 TIl-o/c, | TectupoBanue
COXPaHECHUIO OKpYKaroen 1.51I-0/c, 1.6, 1.7. VYcTHbIi onpoc
CPEllbl,  PECYPCOCOEPEKEHUIO, | Tempr 2.1 - 2.12, 2.13TI-0/c, 2.14. MaremaTnueckui
MIPUMCHSITh 3HAHUS JIUKTAHT

Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.
00 M3MEHEHUU KJIMMAaTa, [IpencraBienue
TIPUHITATIBI oepesximuBoro | Temsl 4.1, 4.2, 4.311-o0/c, 4.4. pe3yIbTaTOB
MIPOM3BO/ICTBA, 3¢ PeKTUBHO Tembt 5.1-5.4, 5.5 TI-0/C, 5.6 -5.9. MPaKTHYECKUX PadoT
IeCTBOBATH 3amnura

Temn1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,

B YpE3BBIYAITHBIX CUTYAIUSIX 6.9 TI-o0/c, 6.10. WHIUBUAYaIbHBIX
Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, IIPOCKTOB
7.16 TT-o/c, 7.17. KonTtpossHas pabora
Temeur 8.1, 8.2, 8.3I1-o0/c, 8.4. Beinonuenue
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, 3aJaHuNi
9.5I-0/c,9.6-9.9. MIPOMEKYTOUHOU
P10 IT-o/c aTTecTaluu
IIK 1.1. Bemonuare pemonT u | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TecrupoBaHue
MOHTaX cucrem | 1.511-0/c, 1.6, 1.7. YcTHbI onpoc
BOJOCHAOKEHHS, Temmr 2.1 - 2.12, 2.131T-0/c, 2.14. MareMaTHYEeCKUI
BOJIOOTBEJICHHS M OTOILICHHMS. JTUKTaHT
IK 1.2. BEITIOTHSTE Tempr 3.1 - 3.4, 3.51-0/c, 3.6. IIpexncrapnenune
JKCILTyaTauIo cuctembl | Temsl 4.1, 4.2, 4.311-0/c, 4.4. pe3yJbTaToB
BOJIOCHAOKEHHS, MPAKTUYECKHUX paboT

BOAOOTBCACHHA U OTOIIJICHHA.

Temrr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-o0/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4.

Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 IT-0/c, 9.6 - 9.9.

P10 IT-o/c

3ammuTa
WHJIUBUTyaJIbHBIX
MIPOEKTOB
KonTponbnas padora
Brimonaenue
3aJlaHui
ITPOMEKYTOUYHON
aTTecTaluu
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