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Pabouass mporpamma oOmieoOpaszoBarenpHOl yueObHoi mucuummael OYJ[.07 Maremaruka
pa3paboTaHa Ha ocHoBe TpeOoBaHMI DenepalbHOIO TrOCYAApCTBEHHOTO CTaHAApTa CPEIHEro
oOuiero oOpa3oBaHUs, NPEIbSBISIEMbIX K CTPYKTYpPE, COAEPKAHMIO U PE3yJbTaTaM OCBOEHUS
yaeOHoro obmeoopazoBarensHoro mnpeamera (GI'OC COO) nmo cnenmanbHoctn 18.02.12
TexHonoruss aHAIMTUYECKOTO KOHTPOJSA XUMHUYECKUX COCIUHEHUM, YTBEPKAEH NPUKAZOM
MunucrepctBa npocBemenust Poccuiickoit ®@eaepanuu oT 12 aBrycra 2022 r. N 732 «O
BHECEHUU U3MeHeHU B DenepanbHblil rocy1apcTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT CPEIHETO
obmero oOpa3zoBaHus yTBepKIaeHHBIN [Ipukazom MunucrepcTBa oopasoBaHusi U Hayku P® ot
17. mas 2012 1. T413» (3apeructpupoano B Muntocte Poccun 12 centsiops 2022 r. N 70034);
®DenepalibHOTO FOCYIapCTBEHHOTO0 00Pa30BaTEIbHOTO CTaHIAPTa CPEAHET0 NPOdECCHOHATBLHOTO
obpazoBanus (OI'OC CIIO).

Pabouas nporpamma OV /I.07 MaTtemaTuka cocTaBjieHa Ha OCHOBE MPUMEPHOH paboueit
nporpaMMel  o0mieoOpa3oBarenbHOM — y4eOHON — mucnumuimHel  «MartemaTthka» s
npodeCCHOHANIBHBIX 00pa30BaTeIbHBIX Opranu3aiui, pazpadorannoi ®I'bOY IO «UucTUTYT
pasBUTHS TPOPECCHOHATBLHOTO o00pa3zoBaHus», npotokosn Nel4 ot 30 wHosOps 2022r.,
Konnenmuu npenogaBanusi o01ieo0pa3oBaTenbHbIX JUCIHUIUIMH C YYETOM MpodecCHOHaTbHON
HAIPaBJIEHHOCTH MIPOrPaMM CPEIHETO NMPOPECCUOHANIBHOIO 00pa30BaHus, pealu3yeMbIX Ha 0aze
OCHOBHOTO 00111ero o0pa3oBanus, MuHucTepcTBOM npocBemienus Poccuiickoit denepanuu ot
30 ampesnst 2021 .

YTBEPXIAIO
3am.aupekrtopa (mo YMP)
B.H. lomxenkoBa

« » 2024 r.

Opzanuzayus-pazpadomuux OUATIOY «llleGekHHCKHN TEXHUKYM IPOMBIIITICHHOCTH U TPAHCTIOPTA»

Pazpabomuux (u):

[Ipenonasarens OI'AIIOY
«lllebeknHCKHI TEXHUKYM E.C.Yepnuxosa
MPOMBIIICHHOCTH U TPAHCIIOPTa» noonucs H.O. Parewrun

Paccmotpena Ha 3aceqanuun [HK
IIporoxoi Ne

oT . 2024r.

IIpeacenatens LK




COJEP’)KAHUE
CTp.

1. ObIIASL XAPAKTEPUCTHUKA PABOYEH TMPOIPAMMBI 5
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «<MATEMATHKA»

2. CTPYKTYPA U COJEPXKXAHHE OBIIEOBPA3OBATEJIBHON 20
YYEBHOU JUCIHUIIJIMHbI

3. YCJIOBUs PEAJIN3ALINA HPOI'PAMMBI 28
OBIIEOBPA3OBATEJBbHOW YYEBHOU JUCHUILJIAHBI

4. KOHTPOJIb MU OLEHKA PE3VYJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBbHOM YYEBHOMU JUCHUITIJIAHBI 29



MOSACHUTEJIbBHAS 3AININCKA
Pabouas nporpamma o01ieo06pazoBarenbHoN yueoHo# auciumauabl OY .07

Marematuka pa3pabotana Ha ocHOBe TpeOoBanuii  denepanbHOro
roCyapCTBEHHOTO CTaHJIapTa CPEJIHEro O0IIero 00pa3oBaHusl, MPEIbIBIIEMbIX K
CTPYKTYDE, COJIEpKAHUIO u pe3ysbTaTam OCBOCHHSI y4eOHOTO

obmeoOpazoBarensHoro mnpeamera (GI'OC COO) no cnemumansHocTn 18.02.12
TexHoNOoruss aHaJTUTUYECKOTO KOHTPOJS XUMHUYECKUX COCIUHEHHU, YTBEPKIEH
npukazoM MunncreperBa npocsenienus Poccniickon @enepanuu ot 12 aBrycra
2022 r. N 732 «O BHeceHMH u3MeHEHHMI B DenepanbHbli TOCYAapCTBEHHBIN
0o0pa30BaTeNbHBI CTaHIAPT CpeaHero obmiero oOpa3oBaHUs YTBEPKIACHHBIN
[Tpuxazom MunuctepctBa ob6pasoBanus U Hayku P® ot 17. mas 2012 r. T413»
(3apeructpupoBano B Mmunrocre Poccum 12 centsiops 2022 r. N 70034);
®denepasbHOr0 TOCYAAPCTBEHHOTO 00pa3oBaTEIbHOIO CTaHAAPTa CPEAHETO
npodeccuonansaoro oopazopanus (OI'OC CIIO).

PabGouass mnporpamma OVY]/[.07 Marematuka coOCTaBlieHa Ha OCHOBE
npuUMepHON pabouell mporpamMmbl 0OIIE00pa30BaATEIbHON yUueOHOW AUCLMILIAHBI
«Marematuka» i npodecCHOHANBHBIX  00pa30BaTENbHBIX  OpPraHHU3aIuH,
pazpaborannorr ®I'BOY IO «HucTtuTyT pa3Butuga 1podhecCUOHATBHOTO
oOpa3oBaHus», Ha ocHOBEe DenepanbHON 00pa30BaTENbHON IPOrPaMMBbl CPETHETO
oO1ero oopazoBaHusi, yTBEpKAEHHOM MpUKa3oM MuHHCTEpCTBA npocBerieHus: PO
or 18.05.2023 1., Ne371, Konmenuuu mnpenojaBanusi o011e00pa3oBaTeIbHBIX
JUCHUIUIMH ¢ y4€TOM Npo(eCCHOHATBbHOM HAINpaBJIEHHOCTH MPOrpamMM CpPEIHEro
po(ecCUOHANBHOTO 00pa30BaHUs, pean3yeMblX Ha 0a3e OCHOBHOIO OOILIEro
oOpazoBaHus, MunuctepctBoM TmpocBenieHuss Poccuiickoit ®enepanuu ot 30
anpensa 2021 r., NeP-98; ¢ yuérom Paboueii mporpammsel Bociutanusi OI'AIIOY
«ITIIT» u ¢ yuérom npoduiia noxydaeMoro npodeccuoHaIbHOro 00pa30BaHuUs.

PabGouass mporpamma OVY/.07 MaremaTtuka peanusyercs ¢ y4E€TOM
[TpumepHoii pabouelt mporpammbl 0J100peHHON Ha 3acenanuu [lemaroruyeckoro
cosera ®I'bOY IITO UPIIO, nmpotokon Nel ot «30» aBrycra 2024 r.

[TpodHanpaBieHHOCTH B nporpamme peanusyercs qyepes
MEXIUCITUTUTMHAPHBIE CBsI3U ¢ pabouumu mporpammamu OI1.03 Ananutuueckas
xumusi, OIl. 04 @usuueckas u koiuoujaHas xumusi, OIL07 Mertponorus,
cranaaptuzanus u ceprtudukamust, MIK.01.01 OcHOBbI aHAIUTUYECKON XUMHUH U
busuko-xumMuuecknx MeroaoB ananuza, MJIK.02.01 OcHOBBI Kaue€CTBEHHOI'O W
KOJMYECTBEHHOIO aHajlM3a MPUPOJHBIX MW MPOMBIIUIEHHBIX MaTepHasoB,
MJIK.04.01 TexHuka u TEXHOJIOTHS Ja0OPATOPHBIX PadoT.

[Ipy HEBO3MOXKHOCTH WCIOJHEHUs MpOorpaMMbl B OYHOW (opme (uiu
CETEBOM), MPEAyCMOTpEeHa €€ peanu3alus ¢ MPUMEHEHUEM JJIEKTPOHHBIX (popMm
OoOy4eHHs] Ha OCHOBE UCIOJIb30BaHUSI JUCTAHIMOHHBIX 0O0pa3oBaTEIbHBIX
TEXHOJIOTHIA MyTeM OpraHU3aIi 00pa30BaTEIIbHON JESITEIILHOCTH B DJICKTPOHHOU
UH(GOPMAIIMOHHO-00pa30BaTEIbHON Cpelie, K KOTOPOMl MpenoCTaBIseTCs JOCTYII
yepe3 HH()OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh « THTEepHET».



1. OOmas xapakrepucTuka padodei mporpaMmMsbl
001meo0pa3oBaTeJIbHOM JUCHUILINHBI «MaTeMaTuka

1.1. Mecto JTUCHHUIIINHBI B
oOpasoBareabHoil nporpammsl CIIO:

O61eoOpazoBaTebHas JTUCIUTUTHA «MaremaTHKa SIBIISICTCS
00s3aTeTbHOM  YacThl0  00IIe00pa30BaTEIbHOTO IMKJIA  00pa3oBaTeIbHON
nporpammbl B cooTBeTcTBHH ¢ DPI'OC cnenmansaoctn 18.02.12 TexHomorwus
AHATMTHYECKOTO KOHTPOJISI XUMUYECKUX COCTMHCHHMN.

CTPYKTYpe  mnpodeccuoHATbLHOMN

1.2. He.]'ll/l ! IVIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIMHBI:

1.2.1. leab A CHUNIHHBI

Conepxanue IpOrpaMMbl o011eo0pazoBaTenbHON TV CHUTUIHBI
«MareMaTuka» HampaBJIC€HO Ha JIOCTWKEHHE pEe3yJIbTATOB €€ H3Yy4YCHUs B
cootBercTBUM € TpeboBanusimu PI'OC COO c¢ yderoM mpodecCHOHATBHON
HarnpasieaHocTi ®I'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHS 00HIe00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Oco0oe 3HayeHue IUCLUUIUIMHA HMMEEeT Npu (OPMHUPOBAHUU U Pa3BUTUU
ob0mux u npodeccuonanpubix kommereniuii: OK 01— OK 07, TIK 1.1, TIK 2.2, TIK
45 B coorBerctBun ¢ DOI'OC mo cneumanbHocTn 18.02.12 TexHonorus
aHAJIUTUYECKOTO KOHTPOJISI XUMUYECKUX COCAUHEHUN.

B pamkax mporpaMmbl y4eOHOW AUCHUILIMHBI 00YUYarOIIUMUCS OCBAUBAIOTCS
muyHocTHeIe (JIP), meTanpeamernsie (MP) u npeameTHble pe3ynbTaThl 0a30BOr0 U
yrayonennoro yposuei (ITP6) u (ITPy) B coorBerctBum ¢ TpedoBanusmu OI'OC
CpeaHero oo1ero oopa3oBaHuUs.

O01mme KOMIeTeHI MU

IInanupyemsble pe3yJbTaThl 00y4eHHs

JucuunimHapHbIe
(IIpeomemmuvie pesyromamol:
0a308bi1l ypoGeHs)

Oomue

OK 01

BriOupats ciocoOsl
pelieHus 3aaa4y
npodeccnoHanbHOMI
JeATSIbHOCTH
NPUMEHUTEIBHO K
pa3TAYHBIM
KOHTEKCTaM

Jluunocmmuvie pesynbmamol

8 yacmu mpyoo8o20 60CHUMAHUSL:

- TOTOBHOCTH K TPY/y, OCO3HAHHE
[IEHHOCTH MacTepCTBa, TPY10JIt00ue;

- TOTOBHOCTH K aKTHBHOM JICSATEILHOCTH
TEXHOJIOTUYECKON U COLUAIIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh
WHUIIUUPOBATH, INIAHUPOBAThH U
CaMOCTOSITEIIEHO BBITTOJIHATH TAKYIO
JeSITeNbHOCTD;

- UHTEpEeC K pa3IuvHbIM cepam
npodeccHoHaNbHOM e TENLHOCTH.
MemanpeomemHnule pe3yrvmamoi
(08nadenue yHu8epcaibHbIMU Y4eOHbIMU
NO3HABAMENbHLIMU OCUCEUAMU).

ITP 1 Bnagers MeTOAAMU
JI0Ka3aTeNbCTB, AITOPUTMaMHU
pelieHus 3a/1a4; yMeHue
(bopMynHUpoBaThH ONpeesICHUs,
aKCHOMBI U TEOPEMBI, IPUMEHSATH UX,
IIPOBOAUTD JOKA3aTEIbHbIE
paccyX/IeHUs B X0JIe pElIeHUs 3a/1a4;
ITP 2 ymeTs onepupoBaTh
MOHSTHUSIMH: CTEIIEHb YnCIIa,
Jorapugm 4ucia; yMEHHE BBIIOJIHATh
BBIUHCJICHUE 3HAUEHUN U
npeoOpa30BaHus BBIpAXKEHH CO
CTENeHsIMH U Jorapudmamu,
npeoOpa3oBaHus ApoOHO-
paIoOHaJIbHBIX BBIPAXKEHUH;




a) bazosvie no2utecKue Oetcmeust:

- CaMOCTOSTENHHO (HOPMYIIUPOBATH U
aKTyaJIH3UpOBaTh NpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN
MIPU3HAK WK OCHOBAHUS IS
CpaBHEHWMsI, KJIacCu(UKaIUKN U
00001IeHHS;

- OTIPENICIISTh LENHU ACATEIBHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPUH HX
JOCTHKEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTHU U
MPOTHBOPEYUS B paCCMaTPUBAEMBIX
SIBJIICHUSX;

- BHOCHTh KOPPEKTHBBI B JIEITCILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIICICTBUN
NeSITeTbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IIPH
pEIICHUHN KU3HESHHBIX MPOOIeM

0) bazoevle ucciedosamenbcKue
oelicmeust:

- BJIJICTh HaBBIKAMH Y4EOHO-
HCCIIEA0BATENIBCKON U IPOEKTHOM
JeSITeIIbHOCTH, HABBIKAMU Pa3pEIICHHS
npo0iuem;

- BBISIBIISITH IPUYUHHO-CJICICTBEHHBIC
CBSI3U M aKTyaJIU3UPOBATh 3aJ1a4y,
BBIJIBUTATh THITIOTE3Y €€ PEIICHUS,
HaXOJUTh ApTYMEHTHI JJIs
JIOKAa3aTelIbCTBA CBOMX YTBEPKJICHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
peIIeHNS;

- aHaJIM3UPOBATH MOTyUYEHHBIE B XO/I€
peleHw s 3a/1a41 Pe3yIbTaThl,
KPUTHUYECKH OIEHUBATh UX
JOCTOBEPHOCTb, TPOTHO3MPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSX;

-- YMETh MTEPCHOCUTH 3HAHUS B
MO3HABATENBHYIO U IPAKTHYECKYIO
00J1aCTH KU3HEACITEITLHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HbIX IPEeIMETHBIX 00JIacTeill;

- BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh
OPUTHHAIILHBIC TTOIXO0JIbI U PEIICHUS; U
CIOCOOHOCTH MIX UCTIOJIB30BaHUS B
ITO3HABATEJIBHON U COIMAIBHON
MIPaKTUKE

ITP 3 ymeTs onepupoBaTh
MOHATUSMH: pallMOHAJIbHBIE,
UppalnyoHabHbIE, T0Ka3aTeIbHbIC,
CTETIeHHbBIE, Iorapu(MUIECKHe,
TPUTOHOMETPUUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

IIP 4 ymeTs onepupoBaTh
MOHATUAMU: (DYHKIHS, HEPEPbIBHAS
GbyHKLUSA, TPOU3BOJHAS,
nepBooOpasHasi, onpeaeIeHHbINA
UHTErpaj; yMeTb HaXOAUTh
MIPOM3BOIHBIC JIEMEHTAPHBIX
(GyHKLHMH, UCIIOJIB3YsI CIPABOYHBIE
MaTepHalibl; UCCIEI0BATh B
IPOCTEHIINX CIydasX GYHKLINHU HA
MOHOTOHHOCTbH, HAXOJIUTh
HauOoJIbIINE U HAUMEHbIIINE
3Ha4YeHUs1 QYHKIUH; CTPOUTH
rpaMKu MHOTOYJICHOB C
MCII0JIb30BaHUEM amrapaTa
MaTeMaTHYeCKOro aHaJIN3a;
MPUMEHSTH TPOU3BOIHYIO IIPH
peLIeHUH 3a/]ay Ha JBH)KEHUE;
pemarh MpaKTHKO-OPHEHTUPOBAHHEIE
3aJjauu Ha HauOoJIbIINE U
HaMMEHBIINE 3HAYCHUS, Ha
HAXOXXJCHHUE IIyTH, CKOPOCTU U
YCKOPEHHS;

ITP 5 ymets onepupoBaTh
HNOHATUSAMU: pallMOHATIbHASA (QYHKIMS,
nokaszarenbHast QYHKIIHSI, CTeTIeHHAasI
¢byHkuus, TorapudmMudeckas
(GyHKIHUS, TPUTOHOMETPUYECKHE
¢byHKLMHU, 0OpaTHbIE (QYHKIMH;
YMEHHE CTPOUTh I'pauKu
U3YyYEHHBIX (DYHKIIHMIA, UCTI0JIb30BaTh
rpaduKy pU U3y4YEHUH MPOLIECCOB U
3aBUCUMOCTEH, IPU PELIeHUH 3a/1a4
U3 APYruX y4eOHBIX MPEIMETOB U
3ajla4y U3 peasibHOM KU3HU; BBIPAXKaTh
dhopmyIaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMU;

TP 6 ymeTh pemaTh TEKCTOBBIE
3aJ]auu pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOIEHTHI, TOJH U YacTH, Ha
JBIDKEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIIYT, HAJOTH, 33/1a4 U3
00J1aCTH yIpaBJICHUs JIUYHBIMH U
ceMeiHbIMU (PMHAHCAMM);
COCTaBJIATh BBIPAKEHUSI, ypaBHEHHUS,
HEPaBEHCTBA U MX CHCTEMBI 110
YCIIOBHIO 3aJ1a4H, HCCIIEI0BATh




MIOJIy4EHHOE PELICHUE U OLICHUBATh
NpaBIONO0100HOCTh PE3yJIbTAaTOB;
IIP 7 ymeTs onepupoBaTh
HOHATHUSIMU: CPEIHEE
apumeTHyecKoe, MeJIMaHa,
HauOoJIbIlIEEe U HAUMEHbLIEE
3Ha4eHus, pa3Max, AUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHE YMCIIOBOTO
Habopa; yMeTh U3BJIEKATD,
MHTEPIPETHPOBATH HHPOPMALIHIO,
IPEJCTaBICHHYIO B Ta0IUIaX, HA
nuarpaMmmax, rpadukax,
OTPaKaIOIIY0 CBOWCTBA pealbHbIX
IIPOLIECCOB U SIBJIEHUH; IIPECTABIIATh
HH(pOPMAIIHIO C ITOMOIIBIO TAOJIHIT U
Jarpamm; 1ccie0BaTh
CTaTUCTHYECKUE JaHHbIC, B TOM
quclie C IPUMEHEHUEM IpapUuecKux
METO/0B 1 3JIEKTPOHHBIX CPE/ICTB;
ITP 8 ymets onepupoBath
HOHATUSAMMU: CITy4alHBIN OIBIT U
CIlydaifHOe COOBITHE, BEPOSTHOCTD
CJIy4alfHOr'0 COOBITHS; YMEHHE
BBIUUCIISTH BEPOSTHOCTD C
HCIOJIb30BaHUEM IpahuIEeCKUX
METOJIOB; IPUMEHATH (YOPMYJIbI
CIIOKEHMSI U YMHOXKEHUS
BEPOSTHOCTEW, KOMOMHATOPHBIE
(bakThl 1 GOPMYIBI IPU PELLICHUN
3aJ1a4; OLIEHUBATh BEPOSATHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO CO
CllydyaifHBIMU BEJTMYMHAMM; YMEHUE
MIPUBONUTE TIPUMEPHI TIPOSIBICHUS
3aKOHa OOJIBIIMX YHMCEN B IPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

ITP 9 ymets onepupoBath
MOHATUSIMU: TOUKa, IIpsiMas,
IJIOCKOCTB, IPOCTPAHCTBO,
JIBYT'PaHHBIN yTOJI, CKPEINBAKOIIUECS
npsiMble, TapaJIJIeNTbHOCTh U
NEePIEeHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEM, YTroJl MEXy NPSMbIMH,
YroJI MeXAY IPSIMOM U TIIOCKOCTHIO,
YroJI MEXAY TUIOCKOCTSIMH,
paccTosiHue OT TOYKHU JI0 TUIOCKOCTH,
paccTOsHUE MEXKIY MPSIMBIMH,
paccTosiHUuE MEXY MI0CKOCTAMU;
YMEHHE HUCII0JIb30BATh [IPU PELIEHUN
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOILIETO
MUDA;




IIP 10 ymets onepupoBaTh
MOHSITHSIMH: MHOTOTPAaHHUK, CEUCHUE
MHOTOTpaHHUKA, KYO,
napaiesienurne i, npu3Ma, nupamMmuia,
¢burypa v moBepXHOCTb BpallleHUs,
WIMH]IP, KOHYC, TIap, cdepa,
cedeHus (pUrypsl BpalleHus,
IUIOCKOCTB, Kacaromasicst cepsl,
UWIMH]IPA, KOHYyCa, TUIOIA b
MOBEPXHOCTU MTUPAMU/IBI, TPU3MBI,
KOHYca, IIWINH]PA, TUI0MIalb chepbl,
00BbeM Ky0a, psSIMOYTOJIBHOTO
napajuiesienune1a, TupaMuIbl,
NPU3MBI, HWIMHAPA, KOHYCa, 1apa;
yMeHHE U300pakaTh MHOTOTPAHHUKHI
Y TIOBEPXHOCTH BPAIICHUS, HX
CEUEHHUS OT PYKH, C TOMOIIBIO
YePTEIKHBIX HHCTPYMEHTOB H
AIIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrio3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATD
MIPABWJIbHBIE MHOTOTPAHHUKH;

ITP 11 ymets onepupoBarthb
TIOHSTHSIMU: JIBI)KCHUE B
MIPOCTPAHCTBE, 0I00HBIE (PUTYPHI B
MPOCTPAHCTBE; UCIIOIb30BaTh
OTHOUIEHUE IUTONIaZeH TOBEPXHOCTEN
1 00BEMOB MOJAOOHBIX QUTYp TTPH
peIIeHUH 3a1ad;

ITP 12 ymeTb BBIUUCIATH
reOMETPHUECKUE BETTMUNHBI (JUTHHA,
yroJ, Mouia s, 00beM, MIOoLa b
MOBEPXHOCTH ), UCIIOJIb3YS
W3YYEeHHbIE (OPMYIBI U METO/IBI;

ITP 13 ymeTh onepupoBarth
MOHITHUSIMH: TIPSMOYTOJIbHAS CHUCTEMA
KOOPJMHAT, KOOPUHATHI TOUKH,
BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE TIPOU3BE/ICHUE, YTOJ
MeX1y BEKTOpaMH, CyMMa BEKTOPOB,
NIPOM3BEACHNE BEKTOPA HA YHUCIIO;
HAXOJHUTh C MTOMOIIHIO U3yUYEHHBIX
(hopMyIT KOOPIUHATHI CEPETUHBI
OTpe3Ka, PacCTOSTHUE MEXKY TBYMSI
TOYKAMH;

ITP 14 ymeTh BBIOMPATH TOIXOISIINN
W3YYCHHBIN METOJ JUTSl PEIICHUS
3aJ1a4M, pacro3HaBaTh
MaTemMaTuueckue (hakTbl U
MaTeMaTHYeCKHUe MOJIEIH B
MIPUPOJTHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHUE




MIPUBOAUTH PUMEPHI
MaTEeMaTUYECKUX OTKPBITUM
POCCHUICKON ¥ MUPOBOM
MaTeMaTUYECKON HAYKH.

OK 02
Hcnonb3oBars
COBpEMEHHBIE
CpeacTBa MOUCKa,
aHanusa u
HMHTEPIPETAINH
nHpopManuu, u
nH(pOPMAaILMOHHbIE
TEXHOJIOTUH ISt
BBITIOJIHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTEeITbHOCTH

Jluunocmusie pesynibmamuol YeHHOCMU

HAY4YHO20 NO3HAHUA!
-c(hopMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
OOIIECTBEHHOH MPaKTHKH,
OCHOBaHHOTO Ha JHAaJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;
COBEPLICHCTBOBAHHE SI3bIKOBOM U
YUTATEIbCKOM KYJIbTYPHI KaK CpeACTBa
B3aMMOJICHCTBHS MEXTy JTIOJAbMHU H
MO3HAHUS MUPA;
OCO3HAHUE LIEHHOCTH HAYYHOU
NeSITeNIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITh MMPOEKTHYIO U
HCCIIEIOBATENBCKYIO A TEIbHOCTD
WHIMBUAYAIBHO U B TPYIITIE.
MemanpeomemHuule pe3yibmamol
(o6n1a0enue yHugepcaibHbIMU
VueOHbIMU NO3HABAMENbHBIMU
Oelicmeusamu: paboma c
unghopmayueti):
BJIaJICTh HABBIKAMHU TIOJTYYCHUS
nH(OPMAILINY U3 UCTOYHUKOB PA3HBIX
THUIIOB, CAMOCTOSITEIIHHO
OCYILECTBIISATh MOUCK, aHAJIU3,
CHCTEMaTH3aIHI0 U HHTEPIIPETAIIUIO
nH(OpMAaLIUY PA3TUYHBIX BUIOB U
(dhopm mpencraBieHus;
CO3/aBaTh TEKCTHI B PA3TUYHBIX
(dhopmaTax ¢ yueToM Ha3HAUYCHHS
nH(OpMAIINY U 1IeNIeBOI ayAUTOPHH,
BbIOMpAs ONTUMAIbHYIO (hOpMy
MIPE/ICTABICHUS U BU3YyaTH3aIUH;
OILICHUBATh JIOCTOBEPHOCTD,
JNETUTUMHOCTH UH(OpMaLH, ee
COOTBETCTBHE MTPABOBBIM U MOPAIHHO-
ITUYECKUM HOPMaM;
UCTIOTB30BaTh CPEJICTBA
MH()OPMALIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B
pElIeHNN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX H
OpraHMU3aIMOHHBIX 337124 C
coOroieHneM TpeboBaHU
SPrOHOMUKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,

IIP 3 ymeTs onepupoBaTh
MOHSITHSIMH: PaIlIOHATHHAS
byHKIMSI, TOKa3aTeabHas QyHKIHS,
cTerneHHas pyHKIus,
norapudmudeckas GyHKIHS,
TPUTOHOMETpHYECKHE (DYHKIINH,
oOpaTtHble GYHKIIUU; YMEHUE
CTPOUTH TPaPUKU U3YUECHHBIX
(YHKIIHMA, UCITIOIB30BaTh IPAPUKH
IIPY U3yYSHUH TIPOILIECCOB U
3aBHCHMOCTEH, IPU pELICHUH 3314
U3 IPYTUX YYEOHBIX MTPEIMETOB H
3aJ1a4 U3 pealbHOM KU3HH;
BbIpaXkaTh popMyaMu
3aBHCHUMOCTH MEXKIy BEIUYUHAMU;




MPABOBBIX M ATHYECKUX HOPM, HOPM
MH(POPMAIIMOHHOH 0€30MacHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS U
3alIUThl HH(OPMAIINH,
“H(pOpPMaMOHHOM 6€30MacHOCTH
JUYHOCTH

OK 03
[limanupoBate u
peann30BhIBATH
coOCTBEHHOE
npoeCCUOHATBLHOE
Y JINYHOCTHOE
pas3BuUTHE,
MIpeANPUHIMATEITHC
KYIO JIeTEIIbHOCTh
B
npoeCCHOHATLHON
chepe,
UCIIOJIb30BATh
3HAHUSA T10
(buHAHCOBOM
IPaMOTHOCTH B
pa3IMYHbBIX
KU3HEHHBIX
CUTYaIHUsIX

Jluunocmuvie pezyiomamol (0yX08HO-
HPABCMBEHHO20 60CNUMAHU)

- ¢hopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSl, STUYECKOTO MOBEICHHUS;

- CIIOCOOHOCTH OLICHUBATh CUTYALIUIO U
MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIEC HOPMBI U IICHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/1a B
MIOCTPOEHHUE YCTONYHUBOIO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM
ponuTensM U (WIn) IpyruM djaeHam
CEMbH, CO3JJaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O IIPUHATHUS LEHHOCTEN
CEMEMHOMN KU3HU B COOTBETCTBHH C
TpaauLusAMU Hapo1oB Poccuu;
MemanpeomemHuule pe3yibmamol
(o6n1a0enue yHugepcaibHbIMU
Ppe2yIamuBHbIMU OeUCBUIMU:

a) camoopeanuzayus:

- CaMOCTOSITEIBHO OCYIIIECTBISATh
MO3HABATEIBHYIO IS TELHOCTB,
BBISIBJIATH MPOOJIEMBI, CTABUTH U
(dhopmynupoBaTh COOCTBEHHBIC 3a/1a41
B 00pa30BaTeNbHON AEATEIBHOCTH U
KU3HEHHBIX CHTYaIlUsX;

- CAMOCTOSATEJILHO COCTaBJIATh IJIaH
perieHust mIpoOIEMBbI C YUETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

- CIIOCOOCTBOBATh (POPMHUPOBAHUIO U
MIPOSIBJICHUIO IIMPOKOM SpyIUIIUH B
pa3HBIX 00JACTSIX 3HAHUH, TOCTOSIHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U
KYJIbTYpHBIH YPOBEHB;

0) camokoHmponb:

- UCTIOJIH30BATh MPUEMBI peIICKCHH /IS
OLIEHKU CHTYalluH, BHIOOpA BEPHOTO
peteHws;

- YMETh OLIEHUBATh PUCKU U
CBOEBPEMEHHO MTPHUHUMATh PEIICHHS
10 UX CHIKEHUIO;

8) SMOYUOHATILHBLU UHMEILLEKN,
Ipeanoararmuni
c(hOpMUPOBAHHOCTb:

IIP 3 ymeTs onepupoBaTh
MOHITHSIMH: PAIlIOHATIBHBIEC,
UppalMOHANIbHBIC, TOKA3aTeNIbHEIE,
CTETIeHHBIE, JIorapu(MUIECKHE,
TPUTOHOMETPUYECKHUE YPABHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

IIP 10 ymets onepupoBaTh
MOHITHSIMHA: MHOTOTPaHHUK,
CeuYeHHe MHOTOTpaHHHKa, KYO,
napaiesienuIe]], mpusma,
nupamMuia, GUrypa u moBepXHOCTh
BpaICHHS, IIIIINH/IP, KOHYC, Iap,
cdepa, ceueHus pUrypsl BparieHus,
IUIOCKOCTB, Kacaromasicst chepsl,
HWIMH]IPA, KOHYCa, TUIOIA b
MTOBEPXHOCTH MTUPAMU/IBI, TTPH3MBI,
KOHYca, IIMJIMH]PA, TUIOIA b
chepsl, 00beM Kyda,
IPSIMOYTOJIBHOTO
napaJieNienune 12, MupaMuIbl,
MPU3MBI, WINHIPA, KOHYCA, 11apa;
YMEHHUE H300paxarb
MHOTOTPaHHUKHU ¥ TIOBEPXHOCTH
BPAIICHHS, UX CEUEHUS OT PYKH, C
MOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CpPE/CTB; YMEHUE PaclO3HaBaTh
CUMMETPHIO B TPOCTPAHCTBE;
YMEHHE Pacro3HaBaTh MPaBUIbHbBIE
MHOTOTPaHHUKH;

ITP 13 ymers onepupoBathb
MOHATHUSIMHE: TIPSIMOYTOJIHHAS
CUCTEeMa KOOPJUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJSIPHOE IPOU3BE/ICHUE,
YroJl MeXAY BEKTOPaMH, CyMMa
BEKTOPOB, MPOM3BEACHUE BEKTOPA
Ha YUCII0; HAXOAHUTH C IIOMOIIIBIO
W3YYECHHBIX (DOPMYIT KOOPIUHATHI
CepeIMHBI OTPE3Ka, PACCTOSTHHE
MEXy IBYMSI TOUKAMHU;




- BHyTPEHHEN MOTUBALIUH,
BKJIFOYAIOLIEN CTPEMIICHHE K
JOCTH>KEHHIO LEIH U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE
JEHCTBOBATh, UCXO/ISl U3 CBOMX
BO3MOXKHOCTEIA;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTD
IIOHUMAaTh SMOLIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €TI0 IPH
OCYILIECTBIEHUN KOMMYHUKALIUH,
CHOCOOHOCTH K COYYBCTBHIO U
COIIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIFOYAOIINX
CIOCOOHOCTh BBICTPAUBATh
OTHOLLIEHHUS C JPYTUMHU JIFOJbMU,
3a00TUTbHCS, IPOSBIATH UHTEPEC U
pazpemats KOHQIUKTHI

OK 04

Db dexTuBHO
B3alMO/ICVICTBOBATh
1 paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

Memanpeomemuoie pe3ynomamaoi
(0s1a0€HUe YHUBEPCATbHLIMU YHeOHbIMU

NO3HABANMENbHBIMU oelcmeusamu.
bazosvie uccie008amenbeKue,
oeticmeusi)

TOTOBHOCTbH K CAMOPA3BUTHIO,
CaMOCTOSITETLHOCTH U
CaMOONPEIEICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIEIOBATENbCKOM, MPOSKTHOU U
COILIMAIIbHOM AeSITEIBHOCTH,
MemanpeomemHuule pe3yibmamol
(o61a0enue yHugepcaibHbIMU
KOMMYHUKAMUBHBIMU OeliCMEUAMU):

0) cosmecmuas oesmenbHOCHb:

- IOHUMATh U UCTIOJIB30BaTh

MPEUMYIIIECTBA KOMaHIHON U

WHIUBUAYAIBHON pabOTHI;

IIPUHUMATD LIEJIU COBMECTHOMN

JeSITeIbHOCTH, OPTaHU30BBIBATH U

KOOPJIMHUPOBATH JICUCTBUS 110 €€

JOCTUKEHHIO: COCTaBJIATH IJIaH

JEWCTBUM, PACIIPEEISATh POJIU C

y4€TOM MHEHUN yYaCTHUKOB

00CYXI1aTh pe3yIbTaThl COBMECTHOU
paboThI;

KOOPJIMHUPOBATH M BBITOJHATE PabOTy

B YCIIOBUSIX PEABHOTO, BUPTYAILHOTO

1 KOMOMHHPOBAHHOTO

B3aMMO/ICHCTBUS;

OCYIIECTBIISATH TO3UTHBHOE

CTpaTernuecKoe MoBeJecHNE B

Pa3IUYHBIX CUTYAIUSX, TPOSIBIIATH

TBOPYECTBO U BOOOpaKEHUE, ObITH

WHUITUATHBHBIM.

ITP 8 ymets onepupoBath
HOHATUSAMMU: CIy4ailHbIN OIBIT U
CIlydaifHO€ COOBITHE, BEPOSTHOCTD
CJIy4alfHOr'0 COOBITHS; YMEHHE
BBIYUCIISITH BEPOSITHOCTB C
HCIOJIb30BaHUEM IpahuIeCcKUX
METOOB; IPUMEHSTH (HOPMYJIBI
CJIO’KEHUS U1 YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
bakTbl 1 GOpPMYIBI IPU PELICHUU
3aj1a4; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO
CITydaifHBIMU BEITMYMHAMH;, YMEHUE
IPUBOANUTE IPUMEPHI IPOSIBIECHUS
3aKOHa OOJIBIINX YKCEN B
IPUPOJHBIX U OOIECTBEHHBIX
SIBIICHUSX;

ITP 5 ymeHue cTpouTh rpaduku
M3YYEHHBIX QYHKIUH,
UCIMOJIb30BaTh IpaduKu mpu
W3Yy4EHHUH MTPOIECCOB H
3aBUCUMOCTEH, IPU PELIeHNH 3a/1a4
U3 APYruX y4eOHBIX MPEIMETOB U
3ajJja4u U3 peasibHOM KU3HU;
BBIpa)KaTh

(dbopMynaMu 3aBUCIMOCTH MEXTY
BEIIMYMHAMU;

ITP 4 ymeTs uccnenoBathb B
MPOCTEUIINX CITydasx GYHKINU HA
MOHOTOHHOCTb, HAXO/IUTh
HanOOJIbIIE | HANMEHBIITHE
3Ha4YeHUs1 GYHKUIUN; CTPOUTH

rpa K1 MHOTOUYJICHOB C
UCMOJIb30BaHUEM allnapaTa
MaTeMaTHYECKOTO aHAJIN3a




Memanpeomemuvie pesyromamoi
(0gnadenue yHusepcaibHbIMU
Pe2yIsmueHbIMU OeUCMEUsIMU
npuHsamue ceos u Opyaux aoeli):

- IPUHUMATh MOTHBBI M apT'yYMEHTbI
JAPYTUX JIIOJEH IIpU aHAJIN3e
PE3yJIbTATOB JACSITEIbHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO
JPYTHX JIFO/ICH HA OIIUOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH
MHUP C TO3UIUH APYTOTo YeJIOBEKa

OK 05
OcymecTBIsTh
YCTHYIO U
MUCbMEHHYIO
KOMMYHHUKAIMIO HA
rocyapCTBEHHOM
si3pIke Poccuiickoit
®enepanuu ¢

Jluynocmuvie pezyromamoi

(acmemuuecko2o 60CNUMAaHUs)
- 3CTETUYECKOE OTHOILIEHUE K MUY,
BKJTIOYAst 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa,
Tpy/ia ¥ OOLIECTBEHHBIX OTHOIICHUH;
CIIOCOOHOCThH BOCIIPUHUMATD
pa3IM4YHbIC BUJIbI HCKYCCTBA,

ITP 7 ymeTs onepupoBaTh
HOHATUSIMU: CpeJlHee
apupmMeTHyecKoe, Me1ana,
HauOoJIbIlIee U HAUMEHbLIIEe
3HAYEHUs, pa3Max, AUCIEPCHs,
CTaHJAPTHOE OTKJIOHEHUE
YHCJIOBOT'O Ha0Opa; yMEHUE
U3BJICKATh, UHTEPIPETUPOBATH

y4eTOM TPaJUIMN U TBOPYECTBO CBOETO U UH(OPMAIINIO, TIPEACTABICHHYIO B
ocoOeHHOCTeH JPYTUX HapOJOB, OILYLIATh TabJIMIax, Ha IUarpaMmax,
COILIMAIIHOTO U HMOILMOHAIBHOE BO3/ICHCTBHE rpaduKax, OTpayKarollyro CBOHCTBA
KYJITYPHOT'O HCKYCCTBA; peabHBIX MTPOLECCOB U SBICHUA;
KOHTEKCTa - yO@XKIIEHHOCTh B 3HAYMMOCTH JJIsI MPECTABIATh HH()OPMAIIHIO C
JMYHOCTH U 0o011ecTBa MIOMOILBIO TaOJIMIL U TUarpamM;
OTEYECTBEHHOTO 1 MUPOBOTO MCCIIEIOBATh CTATHCTUYECKUE
HCKYCCTBA, STHUUECKUX KYJIbTYPHBIX JTaHHbIE, B TOM YHUCIIE C
TpaJUIMK ¥ HAPOAHOTO TBOPUYECTBA; NpPUMEHEHHEM TpapuIeCcKuX
- TOTOBHOCTb K CAMOBBIPQ)XEHUIO B METO/OB 1 3JEKTPOHHBIX CPE/ICTB;
pa3HBIX BUJaX UCKyccTBa, cTpemiienue | TP 9 ymers ucmonb3oBaTh mpu
MPOSIBJIATH Ka4ecTBA TBOPUECKON peLIeHUH 3a]a4 U3y4eHHbIE (DaKThI
JTHYHOCTH; Y TEOPEMBI TUIAHUMETPHH;, YMEHUE
Memanpeomemnmvie pe3ynomamul OLIEHUBATh pa3Mepbl 00BEKTOB
(o6nadenue ynusepcaibHulMU OKPY’KaIOIIero MUpa
KOMMYHUKAMUSHBIMU OElCTNEUAMU.
obweHue)
- OCYILECTBJIATh KOMMYHHMKAIIUU BO
Bcex cepax KU3HH;
- pacno3HaBaTh HeBepOaIbHbIE CPEICTBA
oOIIeHus], MOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, PACIIO3HABATh
MPEIIOCHITKN KOHMIMKTHBIX
CUTyallui ¥ CMATYATh KOH(IIUKTHI,
- pPa3BEpHYTO M JIOTUYHO M3J1araTh CBOKO
TOYKY 3pEHHsI C UCTIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB
OK 06 Jluunocmuvie pesynbmanmul ITP 8 ymeTs onepupoBath
[TposiBnsTH (epadicoanckozo eocnumanus) MOHSATHUSAMH: CIIYIalHBIA OTBIT U
IpakIaHCKO- - 0CO3HaHHE 00YUaIOIIUMUCS cilydaifHOe COOBITHE, BEPOSTHOCTD
MMaTPUOTHYECKYFO POCCHUICKOM IrpakAaHCKOMN CITy4alfHOTO COOBITHS; YMETh
MO3UIIHIO, UJCHTUYHOCTH; BBIYUCIISITh BEPOSITHOCT C
JIEMOHCTPHPOBATh |- IeJICHANPABICHHOE PAa3BUTHE HCTIOJIb30BaHUEM IpaUIeCKUX




OCO3HAaHHOE
TOBE/ICHUE Ha
OCHOBE
TPaJAUIIMOHHBIX
POCCHUICKUX
JTyXOBHO-
HPaBCTBEHHBIX
LICHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHM3AIUU
MEKHAIMOHAIbHBIX
Y MEXPEJIUTUO3HBIX
OTHOIIICHUH ,
MIPUMEHSATD
CTaHIapThI
AHTUKOPPYIIIUOHHO
r'0 IIOBEACHHUS

BHYTPEHHEH NO3ULINH JUYHOCTH Ha
OCHOBE J1yXOBHO-HPaBCTBEHHBIX
LIEeHHOCTEeN Hapoa0B Poccuiickoi
denepannu, UICTOPUIECKUX U
HalMOHAIbHO-KYJIbTYPHBIX TPAIULIUN,
(hopMUPOBAHHUE CUCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYILIUOHHOTO
MHPOBO33PEHHUS], IPABOCO3HAHUS,
JKOJIOTUYECKOHN KYIBTYpHI,
CIIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH
YKU3HEHHbIC TIJIaHBI,
B uacmu epasicoancroeo eocnumanus:
- OCO3HAHHUE CBOUX KOHCTUTYLIHOHHBIX
IpaB 1 00s13aHHOCTEN, YBaKEHUE
3aKOHA U MPABOIIOPSAKA;
- IPUHATHE TPAAULMOHHBIX
HAI[MOHAJILHBIX, O0IICYEIIOBEYCCKIX
T'YMaHUCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;
TOTOBHOCTb ITPOTUBOCTOSITh
WJIC0JIOTHH IKCTPEMHU3MA,
HalMoHaIM3Ma, KceHopoOuu,
JTUCKPUMMHAIINH TI0 COITUATBHBIM,
PEAUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM;
TOTOBHOCTBH BECTU COBMECTHYIO
JeSATEIbHOCTh B MHTEpECaX
TPaKIaHCKOTO OOIIECTBA, y4aCTBOBATH
B CaMOYMPABICHUH B
o011eo0pa3oBaTenbHON OpraHU3aIu
U J€TCKO-IOHOUIECKUX OpraHU3alMIX;
YMEHHE B3aUMOJEHCTBOBATH C
COLIMAJIbHBIMA UHCTUTYTaMU B
COOTBETCTBHUH C X (DYHKITUIMU U
Ha3HA4YCHHUEM;
- TOTOBHOCTh K TYMaHUTApPHOU U
BOJIOHTEPCKOU JI€ATEIbHOCTH;
MaTPUOTHYECKOTO BOCTIUTAHUSI:
- ¢hOpMHPOBAHHOCTH POCCUICKOM
TPKIAHCKON UJIEHTUYHOCTH,
MaTpUOTU3MAa, YBAXKEHUS K CBOEMY
HapoJ1y, YyBCTBA OTBETCTBEHHOCTH
niepen PonuHoM, ropaoctu 3a cBou
Kpaii, cBor0 PoninHy, CBOM SI3bIK 1
KYJbTYpY, IPOILLUIOE U HACTOSIIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHE K
roCyJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U IPUPOTHOMY
HacIeANIo, TaMATHUKAM, TPATUIIASIM
HaponioB Poccuu, nocTHKeHUsIM

METOZI0B; IPUMEHATH (HOPMYJIbI
CJIO’KEHUS M YMHOXKEHUS
BEPOSTHOCTEN, KOMOMHATOPHBIE
(baxThl 1 GOPMYIIBI IPU PELICHUN
3ajjay; OLIEHUBATh BEPOSATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CllydyaliHbIMU BEJIMYMHAMM; YMEHUE
IPUBOAUTH TPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIINX YKCEN B
IPUPOIHBIX U OOIIECTBEHHBIX
SBIICHUSAX

ITP 13 ymers onepupoBathb
HOHATUSMMU: IIPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPAUHATHI
TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPa, CKaJSIPHOE POU3BEICHUE,
yroJl MeXAy BEKTOpaMu, CymMma
BEKTOPOB, IPOU3BE/ICHNE BEKTOPA
Ha YUCJI0; HAXOAUTh C TOMOIIBIO
U3y4EHHBIX (HOPMYIT KOOPIHMHATHI
CepeIMHbI OTPE3Ka, PACCTOSTHUE
MEXY ABYMSI TOUKAMU;

ITP 14 ymeTs BHIOMpATH
MOJXOISIINI U3YYEHHBIA METOJT
JUIs peLIeHus 3a7aui,
pacrno3HaBaTh MaTeMaTH4YECKHE
(akThl 1 MaTEMaTHYECKUE MOJIEIH
B IIPUPOHBIX U OOLIECTBEHHBIX
SIBIICHHSX, B UCKYCCTBE; YMEHHE
IPUBOUTH NPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCUICKON U MUPOBOM
MaTeMaTUYECKON HAYKH.




Poccun B Hayke, CKycCTBE, CIIOPTE,
TEXHOJOTHIX U TPY/IE;

- ujeiHas yOSKICHHOCTh, TOTOBHOCTh
K cyeHuto u 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €ro CyIb0Y;
Memanpeomemmvie pe3yromamul
(081a0€HUe YHUBEPCAIbHLIMU YYUeOHbIMU
NO3HABAMENbHBIMU OCUCMBUAMU
bazosvle ucciedosamenbeKue
Oeticmausi)

BJIaJICTh HaBbIKAMH Y4eOHO-
HCCIIEA0BATEIBCKON U IPOEKTHON
NeSITeIbHOCTH, HABBIKAMU Pa3pEIICHHS
npodiem

Memanpeomemmvie pe3ynomanul
(o61a0enue yHugepcaibHbIMU
KOMMYHUKAMUGHIMU OeUCTEUSMU.
obuenue)

BJIAJICTh PA3IMYHBIMH CIIOCOOAMU
0OIIIeHUs U B3aUMOICUCTBUS

OK 07
ConeiicTBOBaTH
COXPaHEHHUIO
OKpYy>Karoleu
Cpelsl,
pecypcocOepekeHu
10, TPUMEHSITh
3HAHUS 00
W3MEHEHUU
KJIUMara,
TIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ heKTUBHO
JIEHCTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

Jluunocmusie pesynibmamol
(s9xon0cuueckozco socnumanusi)

HE MPUHUMATh JCUCTBUSA, IPUHOCSIIINE

BpEJl OKPYXKAKOUIEH Cpeae;

YMETb [IPOTHO3UPOBATH

HEOJIarONPUSATHBIC IKOJIOTUICCKUE

MOCIEACTBHS MPEANPUHUMACMBIX

JEHCTBHMN, IPEAOTBPALATh UX;

pacCIIMPUTH OMBIT JEATENbHOCTH

IKOJIOTHYECKOHN HAIPaBICHHOCTH;

MemanpeomemHuule pe3yrvmamol
(061a0€eHUe YHUBEPCAIbHLIMU YUeOHbIMU
NO3HABAMENLHBIMU OeLlCTNEUSMUL:
bazoevie ucciedosamenbeKue
Oeticmeusi)

- pa3pabaThIBaTh TJIaH pelIeHUs
MPOOJIEMBI C YY€TOM aHalu3a
MMEIOIIUXCSI MATEPHAITLHBIX U
HeMaTepuaIbHBIX PECypCOB;

- OCYIIECTBIIATH IEICHANIPABICHHBII
MOKCK TIEpEeHOCca CPEJICTB U CIIOCOOOB
NeCcTBUS B MPOPECCHOHATBHYIO
cpeny;

- YMETh MMePEHOCUTH 3HAHUS B
MO3HABATENBHYIO U TIPAKTHUYECKYIO
00/1aCTH KU3HEACITEITLHOCTH,

- IpesIaraTh HOBbIE TPOEKTHI,
OIICHUBATH UJICH C TTO3UITUN HOBU3HBI,
OPUTHHAIILHOCTHU, PAKTUYECKOM
3HAYUMOCTH;

- TaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM,
BHOCHUTH KOPPEKTHBBI B JICSTCILHOCTD,

ITP 4 ymets onepupoBaTh
TOHSTHSIME: (PYHKITHS,
HenpepbIBHAS PyHKIUSA,
MIPOU3BOIHAS, TIEPBOOOPA3HAs,
ONpe/IeTICHHbII UHTETpal; yMETh
HaXOJUTb IIPOU3BOJIHBIE
AIIEMEHTApHBIX (PYHKIUH,
UCIIOJIb3YS CIPaBOYHbIE
MaTepHuabl; UCCIEN0BATh B
MPOCTEHIINX Cllydasix QyHKIMHU Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOO0JIbIINE U HAUMEHbIIINE
3Ha4YeHUs1 GYHKUUH; CTPOUTH
rpa K1 MHOTOUYJICHOB C
MCII0JIb30BaHUEM arrapara
MaTeMaTHYeCKOro aHalln3a;
IIPUMEHSTH IPOU3BOIHYIO IIPU
pEIIeHNH 3a]1a4 Ha JABH)KEHUE;
pemars IpaKTHKO-
OpUEHTUPOBAaHHBIE 3a/1a4M Ha
HauOoJIbIINE U HAUMEHbIINE
3HA4YEHUs, Ha HaXO0X/IEHUE YTH,
CKOPOCTH U YCKOPEHUS;

IIP 11 ymets onepupoBaTh
MOHSTHUSIMU: JIBUKEHUE B
MIPOCTPAHCTBE, I0/I00HBIE (PUTYPHI
B IIPOCTPAHCTBE; UCIIOJIB30BaTh
OTHOILICHHE IIJIOIAeH
MOBEPXHOCTEH 1 00BEMOB
M0I00HBIX (PUTYp MPU peLICHUU
3ajad4;

I1P 12 ymeTh BBIUUCIATH




OIICHUBAaTh COOTBETCTBUE PE3YIbTATOB
esam

reoMeTpUYECKUe BEIMYUHBI (JIMHA,
YTOJI, TUIOMIA b, 00BEM, IIOMIAIb
MOBEPXHOCTH ), UCIIOJIB3YS
W3YYCHHBIE OPMYIIBI U METOIBI

IpodeccnonanbHbIe
KOMIIeTeHIIUH

Ili1anupyemble pe3yJibTaThl 00yUeHUs

Oo0mme

JucuumInHaApHbIe
(IIpeomemmusie pezyrvmamoi:
0a3086bl1l ypoGeHb)

IIK 1.1. OuenuBarn
COOTBETCTBHE
METOJMKH 3a7auaM
aHajIu3a 1o
JIMaNa3oHy
HU3MEPAEMBIX
3HAUYCHUI U
TOYHOCTH.

Jluunocmuvie pe3ynbmamoi
(mpyooeoeo socnumanusi)

- HHTEpeC K pa3InyHbIM chepam
poeCCUOHATIBLHOM I TEITLHOCTH,

- YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymyiei npodeccuu u
pea30BbIBaTh COOCTBCHHBIC
YKU3HCHHBIC TIIaHbBI

- TOTOBHOCTb U CIIOCOOHOCTH K
00pa30BaHUIO U caM000pa30BaHUIO Ha
NPOTSDKEHUH BCEH JKU3HU;
Memanpeomemnvie pe3ynvmamol
(o61a0enue nosHasamenrbHbiMU
Oeticmeusamu: 6azosbvie j1ocudecKue
Oeticmeusi)

- CaMOCTOATENbHO (POPMYJINPOBATh U
aKTyaJH3UpOBaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE

- OTIPENICIIATh LENHU ACATEIbHOCTH,
3aJ1aBaTh MapaMETPhl M KPUTEPUH UX
JTOCTHKEHUS

- BHOCUTH KOPPEKTUBHI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
IEJISIM, OIEHUBATh PUCKU TTOCIIEACTBHMA
JESITEIIbHOCTH
Memanpeomemmvie pe3ynvmamuol
(o61a0enue nosHasamenrbHbiMU
Oeticmeusamu: 6azogvle
uccnedosamenbcKue 0etucmaus)

- aHAJIM3UPOBATH MOJyUYECHHBIC B XOJI€
peIleHus 3a/1a4u PE3yIbTaThI,
KPUTHYCCKH OI[CHUBATHh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MCHEHHE B HOBBIX YCIIOBHSIX

- YMETh MEPEHOCUTH 3HAHUS B
MO3HABATEIIBHYIO U TIPAKTHYECKYIO
001acTH KU3HEAEATEILHOCTH

- YMETh HHTETPUPOBATH 3HAHUS U3
pa3HbIX MIPEIMETHBIX o0sacTeit

- BBIJIBUTATh HOBBIC UJICH, TIPE]IIaraTh
OpPUTHHAIILHBIE MTOJAXO0/IbI U PEIICHUS
Memanpeomemnvie pe3yromanmul
(06nadenue pe2yiAmusHIMU

ITP 14 ymets BbIOUpATh
MOJXOISIIINI U3YUYEHHBIA METO/T
JUISL pellieHus 3a7a4d, pacro3HaBaTh
MareMaTuyeckue GpakThl 1
MaTeMaTHYCCKHUE MOJICIIU B
MIPUPOTHBIX U OOIIECTBEHHBIX
SBIICHUSX, B UCKYCCTBE; YMEHUE
MIPUBOAUTH PUMEPHI
MaTeMaTUYECKUX OTKPBITHHA
POCCHIICKON U MUPOBOM
MaTeMaTHUYECKON HAYKU.




OelicmeusamMu: camoopeaHu3ays)
CaMOCTOSITENILHO OCYIIECTBIISTh
MO3HABATENIbHYIO ACSITEIbHOCTD,
BBISBJISITH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H
B 00pa30BaTENbHON IEATEIHHOCTH U
KU3HEHHBIX CUTYalUsIX;
CaMOCTOSITEIILHO COCTABJISITh IUIAH
pelieHus MpoOJIeMbl C yUeTOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTEHU;
JIaBaTh OIEHKY HOBBIM CHUTYaI[UsIM.

IIK 2.2. ITpoBoauTh
Ka4eCTBECHHBIN U
KOJIMYECTBEHHBIH
aHaIu3
HEOPraHUYECKHX U
OpPraHHYECKUX
BEIIECTB
XAMHYECKUMU U
(busuko-
XAMHUYECKAMHU
METOJAMH.

Jluunocmuvie pesynomanol
(mpy0o6oeo 6ocnumanus)
TOTOBHOCTB K TPY/Y, OCO3HAHUE
[IEHHOCTH MacTePCTBa, TPYAOIIO0HUE;
TFOTOBHOCTH K aKTHMBHOM JI€ITEIbHOCTH
TEXHOJIOTHUYECKON 1 COLMAIbHOMN
HAIPaBICHHOCTH, CIIOCOOHOCTh
WHUIIUUPOBATH, INITAHUPOBATH U
CaMOCTOSITEIILHO BBIMIOJHATH TAKYIO
JIeATEIbHOCTD;
HHTEPEC K pa3IudHbIM chepam
poeCCHOHAIBHON JEATEIHHOCTH,
TOTOBHOCTH U CLIOCOOHOCTh K
00pa30BaHUIO U caM000pa30BaHUIO Ha
MPOTSKCHUH BCEH KU3HHU;
Memanpeomemuvie pe3yibmanol
(o61a0enue nosHasamenrbHbiMU
Oelicmeusamu: 6azo8vle locUyecKue
Oeticmeusi)
CaMOCTOSITENIbHO (JOPMYIUPOBATH U
aKTyaJIM3UpPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE
OTIPEACTIATH 1NN JeSTeNbHOCTH,
3aJ1aBaTh MapaMEeTPhl M KPUTESPUH UX
JIOCTHOKCHHS
BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIHTATOB
IEJISIM, OIEHUBATh PUCKU TTOCIIEACTBHIMA
JIEATETLHOCTH
Memanpeomemmuule pe3yibmamol
(osnadenue no3HasamenbHbIMU
Oeticmeusamu: 6azoevle
ucciedosamenvbckue Oeticmeas)
- aHAJIM3UPOBATH MOJyUECHHBIC B XOJI€
pEeIlIeHUs 33a/1a4u PE3YIbTaThI,
KPUTHYCCKH OIICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBUSAX
YMETh NMePEHOCUTh 3HAHUS B
MMO3HABATEIIBHYIO U TIPAKTHYECKYIO

IIP 14 ymets BIOUpaTh
MOJXOSIINN U3YYEHHBIA METOT
JUTSL pEIICHU 3a/1a4H, PacliO3HaBaTh
MaTeMaTH4ecKue (PaKkThl 1
MaTeMaTH4eCKUe MOJICIH B
MPUPOTHBIX U OOIICCTBEHHBIX
SBIICHUSX, B UCKYCCTBE; YMEHUE
MIPUBOJIUTH TIPUMEPHI
MaTEeMaTHUYECKUX OTKPBITUN
POCCHIICKON U MUPOBOU
MaTeMaTHUYECKON HAYKU.




00J1aCTH KU3ZHECATEIIbHOCTH
- YMETh HHTETPUPOBATH 3HAHUS U3

pa3HbIX IPEeIMETHBIX obsacTeit
- BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh
OpUTHHAJIbHBIE MTOAXO0/IbI U PEILICHUS
Memanpeomemmnvle pe3ynvmamol
(o81a0enue pecyisimueHbLMU
oelicmeusamMu: camoopeaHu3ayus)
CaMOCTOSITENIbHO OCYIIECTBIISTh
MO3HABATEJBHYIO JIETEILHOCTD,
BBISIBJISITH MPOOJIEMbI, CTABUTD U
dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H
B 00pa30BaTeNbHOM 1eATEIbHOCTH U
JKU3HEHHBIX CUTYaIUsX;
CaMOCTOSITENIbHO COCTAaBJISITH ILJIaH
perieHus: IpoOIeMbl C yU€TOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
- TaBaTh OLIEHKY HOBBIM CUTYaIlUsIM.

MK 4.5.
[TpuMeHsATH METOIBI
KOJIMYECTBEHHOTO U
KayeCTBEHHOI'O
aHaJln3a 1pu
IIPOBEICHUHU
TEXHOXUMHYECKOIO
KOHTPOJIS.

Jluunocmuvie pe3ynbmamoi
(mpy0osoeo socnumanusi)

- HHTEpeC K pa3InyHbIM chepam
npoEeCCUOHATIBHOM JIeATEILHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOD Oynyiieit npodeccuu u
peann30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIC TITaHBI
TOTOBHOCTH U CLIOCOOHOCTH K
00pa30oBaHMIO U caMOOOPa30BaHHIO HA
MPOTSKEHUU BCEU KU3HU,
Memanpeomemnvie pesynivmamol
(o6nadenue noznasamenbHbIMU
oeticmeusimu: 6a3o8bvle ocudecKue
Oeticmeusi)
CaMOCTOSITENNbHO (OPMYITUPOBATH U
aKTyaJIu3UpOBaTh NPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE
OTIPECIIATH SN JCITSILHOCTH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUH UX
JIOCTHIKCHUS
BHOCHUTH KOPPEKTHUBBI B JIESATEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3yJIhTaTOB
IeJISIM, OLEHUBATh PUCKU MOCIEACTBHIMA
JIESITCIIBHOCTH
Memanpeomemnvwie pe3ynvmamol
(o8nadenue no3HasamenbHbIMU
Oeticmsusmu: 6a3o08vle
uccnedosamenbcKue 0etucmais)
- aHAJIM3UPOBATH MOTYUYEHHBIEC B X0OJI€
pEIICHUS 3a]Ia4YH PE3YJIbTAThI,
KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH

ITP 14 ymets BbIOMpATH
MOAXOJALINM U3YYEHHBIN METOL
JUISl pELICHUs 3aJa41, PaCllO3HABATh
MaTeMaTHuecKue (GpakThl U
MaTE€MaTHYECKUE MOJIEIH B
HIPUPOJHBIX U OOLECTBEHHBIX
SBJICHUSX, B HICKYCCTBE; YMEHUE
IIPUBOJUTH IIPUMEPHI
MaTE€MaTUYECKNX OTKPBITHN
POCCHUICKON U MUPOBOM
MaTeMaTUYECKON HAyKH.




M3MEHEHHE B HOBBIX YCIIOBHUSAX

- YMETh MIEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U MPAKTUYECKYIO
00J1aCTH KUZHEIEATETbHOCTH

- YMETh UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX o0yiacTeit

- BBIJIBUTATh HOBBIE UJCH, IIpeIaraTh
OPUTHHAIILHBIC MTOJIXO0/IbI U PEIICHUS
Memanpeomemuvie pe3ynibmanmol
(o81a0enue pe2ynamueHbIMU
OelicmeusMu: camoopeaHu3ays)

- CaMOCTOSITEIHFHO OCYIIECTBIISATh
MO3HABATENIbHYIO JACSITEIbHOCTD,
BBISBJISITH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H
B 00pa30BaTEIbHOM JIEATEILHOCTH 1
JKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSTEIHFHO COCTABIISATH TUIAH
pelieHus mpodJIeMbl C yUeTOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEU M MPEANOUYTCHUM;

- IaBaTh OIICHKY HOBBIM CUTYaIIHsIM.

B xone moarotoBku oOydarommxcs K Hpo(ecCHOHAIbHOW AESTEIbHOCTH B IPOLECCE
u3ydeHusi 001eo0pa3oBaTebHOW YUeOHON AUCHMIUIMHBI MaTeMaTuka B pamMKax pealiu3aliu
OOII CIIO mo cnenuanbHOCTH 18.02.12 TexHOJOTUS aAHAIUTHYECKOIO KOHTPOJIS XHMHYECKHX
COeIMHEHH 3aKIIaIbIBACTCS OCHOBa Ui (opMUpOBaHUS MPO(ECCHOHAIBHBIX KOMIICTCHIIUN
(ITK) 1 ocHOBa TOCTMXEHUS TMYHOCTHBIX pe3ynbTaToB (JIP) - ..........

IIpodeccuonanbubie kommnereHnuun B cooTBeTcTBUU ¢ PI'OC CIIO cnenuajabHOCTH
23.02.07 Texnu4yeckoe 0O0CJHYyKHBAHME M PEMOHT JBHrarteseil, CHCTeM M arperaTroB
aBTOMOOMIIel
IIK 1.1. OueHuBaTh COOTBETCTBHE METOAUKHU 3aJadyaM aHaJINA3a 10 JHANla30Hy U3MEPSAEMBIX
3HAYEHUI U TOYHOCTH.

[IK 2.2. TlpoBoaWTh KA4YE€CTBEHHBII W  KOJMYECTBEHHBIM aHalW3 HEOPraHWYECKUX U
OpPraHMYECKUX BEILIECTB XMMUYECKUMHU U PU3UKO-XMMUYECKUMU METO/IaMHU.

I[IK 4.5. IlpuMeHATh METOABI KOJIUYECTBEHHOTO U KaYECTBEHHOI'O aHallu3a MpHU MPOBEAECHUN

TCXHOXUMHUUYCCKOTO KOHTPOJIA.

JIM4YHOCTHBIE pe3yJabTAThl Koa nu4HOCTHBIX
peanu3anyu NporpaMMsl BOCTIMTAHUSA pe3yJbTaTOB
(Oeckpunmopbwi) peaau3auuu
NporpaMmsl
BOCIUTAHMA

JINYHOCTHBIE PE3yJabTaThI
peain3aniii MporpaMmbl BOCIIMTAHUSA, ONIPEAC/ICHHbIC 0TPAaCJI€BbIMHU TpﬁﬁOBaHHHMI/I
K J1€JJ0BbIM Ka4YeCTBaM JUYHOCTH

IIposiBnsirolMii ~ aKTUBHYIO — TPaXIAHCKYK)  IO3UIMIO,  JIEMOHCTPHUPYHOLIUI
IIPUBEP)KCHHOCTh ~ IMPUHLUIIAM  YE€CTHOCTH,  IOPAJOYHOCTH,  OTKPBITOCTH,
9KOHOMHYECKH aKTHUBHBIM M YYaCTBYIOIIMHA B CTYIAEHUECKOM U TEPPUTOPHAIBHOM JP 2
CaMOYIIpaBJIeHHH, B TOM 4YHCIE Ha YCIOBHUSIX JOOpPOBOJIBYECTBA, HPOIYKTHBHO
B3aMMOJICUCTBYIONUNA W  YYACTBYIOIIMA B  JCSATEIBHOCTH  OOIIECTBEHHBIX




OpraHu3alui

CoOroaromiii  HOPMBI  TIPABOTIOPSIKA, CICAYIOIMA HJealaM TPaKIaHCKOTO
obmecTBa, obecriedueHnsT 0€30IaCHOCTH, TpaB U cBOOO rpakaad Poccuu. JIosmpHBIN
K YCTAaHOBKAaM W TPOSBICHHUSAM IPEICTaBUTENCH CYOKYJIbTYp, OTIMYAIOIIUNA UX OT
TPyl C JECTPYKTUBHBIM U JICBUAHTHBIM TOBEACHUEM. J[eMOHCTPUPYOIIHIA
HENPHUSITHE W IPEAYIPEK AN CONMAIBLHO ONACHOE MOBEJICHHE OKPYKAIOITIX

JIP 3

[MposiBrsitolMid ¥ IEMOHCTPUPYIOUIMK yBa)XCHHE K JIOASM TPYAa, OCO3HAIOLIMHA
LHEHHOCTh COOCTBEHHOTO Tpyna. Ctpemsiuiicss K pOpMUPOBAHUIO B CETEBOU cpene
JUYHOCTHO ¥ MPO(EeCCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIea»

JIP 4

JeMoHCTpupyromuil NpUBEPKEHHOCTh K POAHOU KYJIbTYype, HCTOPUUECKON NaMsTh
Ha OCHOBE JOOBM K PojuHe, pomHOMY HaApoay, Mayoll pPOAMHE, MPUHSTHIO
TPaAUIIMOHHBIX IIEGHHOCTEH MHOTOHAIIMOHATBHOr0 Hapoaa Poccuu

JP S

[IposBnstonuii yBaskeHHE K JIFOISIM CTAPIIEro IMOKOJIEHUS U TOTOBHOCTH K yYaCTHIO
B COITMATPHON TTOIIEPIKKE M BOJTOHTEPCKUX ABMKCHISIX

JIP 6

Oco3Hamuii  MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKAIOIIUN
COOCTBEHHYIO M UYXYI0 YHUKAJILHOCTh B PA3JIMYHBIX CUTYyAIlMsIX, BO Bcex (popmax u
BUJAX JEATEILHOCTH.

JP 7

Cobmroaronuii ¥ MpoTaraHIuPYIONIHA MpaBwiia 3A0POBOTO U Oe3omacHoro obpasa
KHU3HHU, CIIOPTA; MNPEAyNpeKAAoIui Jnb0 MpeopoIeBaouil 3aBUCUMOCTUH OT
ankoross, Tabaka, TICMXOAKTHBHBIX BEHIECTB, a3apTHBIX Hrp W T.1. CoxpaHsSomuit
NICHXOJIOTHYECKYI0 YCTOHYMBOCTh B CHUTYaTHBHO CIIOKHBIX HJIH CTPEMHUTEIBHO
MCHAIOMIUXCA CUTYyallusIX

JIP 9

3a00TsIIUICS O 3alUTe OKPYXKArOIIeH Cpe/ibl, COOCTBEHHOW U 4y)KOH 0€30MacHOCTH,
B TOM 4wrcle mudpoBoit

JIP 10

[IposBastomuiA yBaK€HHE K JCTETHYECKUM IEHHOCTSIM, OONaNaIoNIfii OCHOBAMH
3CTETUYECKOHN KYJIbTYPbI

JIP 11




2. CTPYKTYPA U COAEP)KAHHUE OBIIIEOBPA3OBATEJIbHOM
YYEBHOU JUCIHIHUIIJIMHbI

2.1. OO0bem yueOHOro mpeaMeTa U BUAbI y4eOHOI padoThI

Bup yyeOHoI padoThI Oo0bem B yacax
O0bem 00pa3oBaTeJIbHOTO MpPeAMeTa 232

B T.4.

OcHoOBHOE coepKaHUE 196

BT. 4..

TEOPETUYECKOE 00yUeHUE 182
MPAKTUUYECKHE 3aHITUSA 14
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COIEPKAHUE 36

(conep:kaHue NMPHUKJIATHOTO MOTYJIsI)

TCOPCTUUCCKOC 06y‘IeHI/I€

MPAKTUUYECKUE 3aHITUSA 36
NuauBuayaJbHbIi NPOEKT (Oa/tem)™™ HET
Kouncyabranumn 12

IIpome:kyTouHasi aTTecTanus (9K3amen) 6




2.2. TemaTu4ecKUil IJIaH U COJepPKaHMe TUCIUIINHBI

HaumenoBanue pasaesioB n | Cogep:kanue yueOHOro Matepuasa (0CHOBHOe U podecCHOHATBbHO-OpHEeHTHPOBaHHoe), | O0bem | PopmMupyembie
TeM JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETEHIUH
1 2 3 4
OcnoeHnoe cooepiicanue
Pazgen 1. IloBTopenme 18
Kypca MaTeMaTUKH
OCHOBHOM IIKOJIbI
Tema 1.1 Copepxanne yaeOHOro MaTepuana
Hens u 3amaun marematuku | llens u 3a1aun MaTEMAaTHKHU PYU OCBOCHUH CIICIIMATBLHOCTH.
pH OCBOEHUM | ba3oBble 3HAHWS W yMEHHS 110 MareMaTHKe B MPOPECCHOHATBHOW M B IOBCEIHECBHOMN
crnenuaibHOCTH. Yucna U | gesTebHOCTH.
BBIUMCIICHUS JleicTBHsI HAIl TOJIOKUTEIBHBIMA W OTPHUIATCIBHBIMA YHCIIAMH, C OOBIKHOBCHHBIMH H
ACCATHIHBIMU IpoOsMU. OK 01, OK 02,
JleiicTBusI co cTeneHsaMHu, (OPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS OK 03, OK 04,
KomOuHMpOBaHHOE 3aHATHE 4 OK 05, OK 06
Tema 1.2 Coneprxkanue y4eOHOro Marepuasia MK 1.1, TIK 2.2,
ITpouenthele  BhuMcaeHHs. | [IpocThle MPOIEHTHI, pa3HbIe CIOCOOBI MX BBhIYMCIEHUs. JIMHeHbIe, KBaJpaTHbIE, JPOOHO- [IK 4.5
YpaBHEHHS 1 HEPABEHCTBA JIMHEWHBIE YPAaBHEHMS M HEPABEHCTBA
KomOuHupoBaHHOE 3aHsATHE 4
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepricanue (Cooeprncanue NPUKIAOH020 M0OOYIs)
ITpouenTtHeie BeuMcieHHs B | [IpocThie U CIOXKHBIC IPOIECHTHL. [IpOTIeHTHBIE BRIYUCIICHUS B TPO()ECCHOHATBLHBIX 3a]a9ax
npo)eCCHOHATBHBIX 3aa4ax | [IpakTHUECKOE 3aHATHE 4
Tema 1.4 Coneprxkanne ydeOHOro MaTepuasia
Pemenne 3amay. Bxonnoi | Beruucnenus u npeobpazoBanus. YpaBHEHUs U HEpAaBEHCTBA. [ eoMeTpus Ha MIOCKOCTH
KOHTPOJIb KoMOuHMpOBaHHOE 3aHATHE 4
KonTponpHas pabota 2
Paznen 2 Ilpsimbie w 30
IUIOCKOCTH B IPOCTPAHCTBeE.
KoopanHatel U BeKTOpHI B OK 01, OK 02,
NMPOCTPAHCTBE OK 03, OK 04,
Tema 2.1. OcHosarlie | ConepkaHue yueOHOTo MaTepuasa OK 05, OK 06
TTOHSATHS crepeoMerpun. | [Ipeamer crepeomerpun. OCHOBHBIE MOHATUS (TOUYKa, MpsiMasi, TNIOCKOCTb, IPOCTPAHCTBO). K 1.1, 11K 2.2,
Pacnonoxxenne mnpsaAMbIX H | OCHOBHBIC aKCHOMEBI cTepeoMeTpuu. [lepecekaronuecs, mapauiebHbIC U CKPEIHBAIOIIHECS [IK 4.5
IJIOCKOCTEN mpsiMble. YTON MEXIy TMPSMBIMA B MPOCTpaHCTBE. lleprneHauKyIsIpHOCTh TPSIMBIX.
OcCHOBHBIE IPOCTPAHCTBEHHBIE QUTYPHI
KomOunnpoBaHHOE 3aHATHE 4




Tema 2.2. IlapannenbHOCTb
HPSMBIX, psIMOM U
IUIOCKOCTH, IIJIOCKOCTEN

Coneprxanue yaeOHOTo MaTeprasa

[TapannensHble npsimas u mwiockocts. Onpenenenue. [lpusnak. CBoiicTa.

[Tapannensubie mmockoctu. Onpenenenue. [Ipuznak. CBoiicTBa.

Terpasnp u ero oanementsl. [lapamnenenunen u  ero 3neMeHThl.  CBolicTBa
MIPOTUBOMNOJOXKHBIX TpaHed M AuaroHained mnapamenenunena. lloctpoeHne OCHOBHBIX
CeUeHUM

KomOuHMpoBaHHOE 3aHATHE 6
Tema 2.3. | Conepxanue yueOHOT0O MaTepuasa
[lepnenuKynsipHOCTH [lepnennukynspHeie npsiMble. [lapannenbHble npsiMble, NEPIEHIUKYISIPHBIE K IUIOCKOCTH.
PSIMBIX, npsiMOi u | [Ipu3Hak neprneHIuKyIapHOCTH MPSIMON U TNIOCKOCTH
IIJIOCKOCTH, INIOCKOCTEN KomOnHupoBaHHoe 3aHATHE 4
Tema 2.4. Ilepnenauxynsip u | Cogepkanue yueOHOTo Marepualia
HakjIoHHas. Teopema o Tpex | [lepmeHauKynsp U HaKIOHHAS. TeopeMma o TpeX HepIeHIUKYIpax. YTol MexKLy IpsAMOl 1
NEPHCHINKYIISpax IJIOCKOCTBIO.

VYron mexay miockocTsmu. [leprneHaukynsipHble MI0CKOCTH.

PaccrosiHus B ipocTpaHCcTBE

KomOuHMpOBaHHOE 3aHATHE 4
Tema 2.5. Koopmunater u | Conepikanue ydeOHOro Marepuasia
BEKTOPBI B IPOCTPAHCTBE JlexkapToBbl KOOpJIMHATBl B MpocTpaHcTBe. BekTopsl B mpoctpaHcTBe. CroxkeHue Hu

BBIYMTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha 4ncio. CKalsIpHOE IPOU3BEIEHUE BEKTOPOB.

[Ipocreiimne 3axa4m B KOOpAUHATAX

KomOuHupoBaHHOE 3aHsATHE 4
Tema 2.6. Ilpsmbie u | Illpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepicanue nNPUKIaOH020 MoOyis)
IIJIOCKOCTH B TIPAKTHYECKUX | B3auMHoOe pacnosioxkeHue npsMbeIXx B mpocTpaHcTBe. [lapamienbHOCTh NpSAMON U TIIOCKOCTH,
3a/a4ax MapajuleIbHOCTh TUIOCKOCTEN, MepIEeHANKYIIPHOCTh MJI0CKOcTel. Pacnonokenne npsMeIix U

IJIOCKOCTEN B OKpPY’KaIOIEM MUpe (IIPUPOJE, apXUTEKTYpE, TEXHUKE). Pelenne npakTuko-

OpPUEHTUPOBAHHBIX 3ajau

[IpakTnueckoe 3aHATHE 6
Tema 2.7 Pemenue 3amau. | Comepikanue ydeOHOro Marepuasia
Ilpsamele ¥ IJIOCKOCTH, | PacmonoxkeHne TmpsSMBIX © IJIOCKOCTEH B MpocTpaHcTBe. lleprneHauKynspHOCTE U
KOOPIAMHATEl ¥ BEKTOPHl B | MapaJljIeNIbHOCTh MPSAMBIX U INIOCKOCTEN. J[ekapTOBBI KOOpAUHATHI B IPOCTPaHCTBE. BEKTOpPHI
IIPOCTPAHCTBE B mpocTpaHcTBe. CIIO)KEHHE U BBIUMTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpPa Ha YHCIIO.

Koopaunats! BekTopa

KomOunnpoBaHHOE 3aHATHE

KonrponsHas pabora 2
Paznen 3. OCcHOBBI 26 OK 01, OK 02,
TPUTOHOMETPHH. OK 03, OK 04,
Tpuronomerpuueckune OK 05, OK 06




byHKun IIK 1.1, 11K 2.2,
Tema 3.1 Coneprxanue yueOHOro MaTepuasa IIK 4.5
Tpuronomerpuyeckue Panuannas mepa yria. IloBopoT Touku BOKpyr Hauana koopauHat. OmpejeneHue cuHyca,
byHKIIIN IIPOU3BOJBHOIO | KOCUHYCA, TAHI€HCA U KOTAHI'€HCAa. 3HAKUM CHUHYCA, KOCHHYCAa, TAHI€HCAa M KOTAaHI€HCa I10
yIiia, 4ucna 4eTBEPTAM. 3aBUCUMOCTb MEX/1y CHHYCOM, KOCUHYCOM, TAHI'€HCOM U KOTAaHI'€HCOM OJITHOTO U
TOTO K€ yIJja
KomOuHMpoBaHHOE 3aHATHE 4
Tema 3.2 OcHosable | ConepkaHue yueOHOTro MaTepuasa
TPUTOHOMETPHUYECKHUE Tpuronomerpuueckue ToXIecTBa. lIpeoOpa3oBaHUs NPOCTEHIINX TPUTOHOMETPUUECKUX
TOKECTBA BbIpakeHuil. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB OL U - O
KomOnHupoBaHHoe 3aHATHE 4
Tema 3.3 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue OO0nacTh omnpeneseHs] © MHOKECTBO 3HAYCHHUN TPUTOHOMETPHUYECKUX (PYHKIHA. YETHOCTB,
(QyHKIMHM, HMX CBOMCTBA M | HEUYETHOCTh, IEPUOJUYHOCTh TPUTOHOMETpHYECKUX (yHKuuil. CBoiicTBa u rpaduku
rpaduku byHKIMH y = cos X, Y = sin X, y = tg X, y = ctg Xx. Cxatue u pacTsokeHue rpadukoB
TPUTOHOMETPUUYECKUX (QYHKLUH.
[TpeobOpaszoBanue rpadKOB TPUTOHOMETPUIECKHUX (PYHKITHIA
KombunnpoBanHoe 3aHstue 6
Tema 3.4 O6parnsie | Copeprxanre yueOHOTO MaTepraia
TPUTOHOMETPUYECKHUE OO6patHble TpuronoMerpuyeckue GyHkiuu. MIx cBoiictBa u rpaduku.
GyHKIMH KomMbunnpoBanHoe 3aHstue 4
Tema 3.5 Coneprxkanne y4eOHOro MaTtepuasia
Tpuronomerpuueckue VYpaBHeHHe cOs X = a. YpaBHEHHME Sin X = a. YpaBHEHue tg X = a, ctg X = a. Pemenue
yYpaBHEHHS U HEPAaBEHCTBA TPUTOHOMETPHUYECKUX YpPAaBHEHHWI OCHOBHBIX THIIOB: NPOCTEHIINE TPUTOHOMETPUYECKHE
YpaBHEHMs, CBOJIIMECS K KBaJpaTHBIM., pEIIaeMble pPa3JI0KEHHEM Ha MHOXXUTEIH,
OJTHOPOJIHBIE.
[Tpocreiiye TpUroHOMETpUYECKHE HEPAaBEHCTBA
KomOnHupoBaHHOE 3aHsATHE 6
Tema 3.6 Pemenne 3amau. | ConepxkaHue yueOHOro MaTepuaia
OcHOBBI TPUrOHOMETpHH. | [IpeoOpazoBaHre TPUTOHOMETPUYECKHX BBIpaKEHUH. PerieHue TPUrOHOMETPHUECKUX
Tpuronomerpuyeckue ypaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCIOJIb30BAHUEM CBOMCTB (DYHKIIMH
GyHKIMH KOM6HHHpOBaHHoe 3aHATHE.
KonrponsHas pabora 2
Pasnen 4. IlpousBoaHasi n 50 OK 01, OK 02,
nepBoodpazHas PyHKIUU OK 03, OK 04,
Tema 4.1 [Tonsarue | Conepxanue yueOHOro MaTepuasa OK 05, OK 06
npom3BogHo. Popmynst u | [pupaiuenne aprymenta. [lpupamenve (yHKOMU. 3a1aud, NPUBOISIINE K MOHITHIO IK' 1.1, IIK 2.2,
npaBuIIa npou3BoHOM. OnpeaeneHne TPOU3BOAHON. AJITOPUTM OTBICKAHUS MPOM3BOAHON. DOPMYIIBI IIK 4.5




nuddepeHIpoBaHms

muddepennmpoanust. [IpaBuna guddepenunpoBanus

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.2
HEIPEPHIBHOCTHU
Metona uHTEpBaIOB

Iloustue o
byHKIMN.

Copep:xanue yueOGHOro MaTepuana

[Tonstue HenpepbiBHON (yHKIMKU. CBoicTBa HenmpepblBHOH (YyHKIUMU. CBsI3b MEXKIY
HENPEPBIBHOCTRIO M U PepeHINPYEeMOCThI0 (YHKIMU B TOYKE. AJITOPUTM pEIICHUS
HEPaBEHCTB METO/I0M MHTEPBAJIOB

KombunnpoBanHoe 3ansrue

Tema 4.3 Copepxanne yaeOHOro MaTepuana
I'eomeTpuyeckuit u | ['eoMeTpruYecKuii CMBICT MPOU3BOAHON (PYHKIMU — YIIIOBOH KOA(HUIIMEHT KacaTelbHOU K
dusnaeckuit cMbICH | TpaduKy (YHKIMHM B TOYKE. YpaBHEHUE KacaTeldbHOW K rpaduky (yHKUUU. AJTOpUTM
MIPOU3BOJHOM COCTaBJICHVS YPaBHCHMSI KacaTeIbHOU K rpaduky GyHkumn y=f(x)

KoMmOnHHpOBaHHOE 3aHSTHE
Tema 4.4 Mounoronnocts | Conepikanue ydeOHOro Marepuania

GbyHKIHH. Touku | Bo3pactanue u yObiBaHuWe (DYHKIMH, COOTBETCTBHE BO3pacCTaHUS U yOBIBaHHS (PYHKIIHH
IKCTpEMyMa 3HaKy MPOM3BOJHON. 3a7a4i HA MAKCUMYM M MUHUMYM. AJITOPUTM UCCIIETOBAHUS (QYHKIIUU
U TIOCTPOEHUs ee rpauka ¢ MOMOIIbIO TPOU3BOAHOM
KomOnHupoBaHHoOe 3aHATHE
Tema 4.5 MHccnenosanue | Conepxanue yueOHOro MaTepuaia
¢Gynkumii  u  nmoctpoenue | MccnenoBanue GyHKIMHE HA MOHOTOHHOCTD U MIOCTPOCHUE TPaUKOB
rpauKoB KomOnHupoBaHHOE 3aHATHE

Tema 4.6 HaubGompmiee wu

Coneprxkanne yueOHOro MaTtepuasa

HauMeEHbIIIee 3Hauenus | HaxoxaeHrne HanOoONbIer0o M HAaUMEHBIIETO 3HAYCHUN (QYHKIIMIA, MOCTpOeHHE TpaduKoB C
GyHKITUN MCI0JIb30BaHUEM anrapaTa MaTeMaTHYeCKOro aHaau3a

KomMbunnpoBanHoe 3anstue
Tema 4.7  Haxoxnaenue | Illpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepicanue nPpuKiaoHo20 mooyis)

ONTUMAJIBHOIO pe3ysbTara C
IIOMOIIBIO  ITPOM3BOJHOW B
IIPAaKTUYECKUX 3a/1a4ax

Haunmenbiiee 1 HanOoIbIlIee 3HAUCHUE (bYHKI_II/II/I

[IpakTHueckoe 3aHsATHE

Tema 4.8 IlepBoobpasHas
byHKINN. IIpaBuiia
HaXOKJICHUS TIEPBOOOPAZHBIX

Conepkanuie yaeOHOro MaTepuana

O3HakoMJIeHHE C MOHATHEM MHTerpaja M nepBooOpaszHoil s ¢ynkuuu y=f(x). Pemenue
3a/1ad Ha CBSA3b MEPBOOOpPA3HOW M €€ MPOM3BOJHOW, BBIYMCICHHE NEPBOOOPA3HON s
naHHoi ¢ynkumu. Tabmuna Gopmyn UIs HaXOXJIeHUS epBOOOpa3HbIX. M3ydyeHue mpaBuia
BBIYHMCIICHHS TIEPBOOOPA3HOM

KoMOuHMpoBanHoOe 3aHATHE

Tema 4.9 IImomans
KPUBOJIMHEMHOW  Tpamnenum.
dopmyna Herorona -
JletiOHuIa

Copep:xanne yaueOHOTo MaTepuana

3aza4yy, NPUBOISAINKE K IOHATHIO ONPEACICHHOIO MHTErpaja — O BBIYMCICHHH IUIOINALU
KpUBOJIMHENHHON Tpamneuuu. llowstue omnpenenénHoro wunrerpama. ['eomerpuueckuii u
(buzuvecKkuii cMbICH onpeneneHHoro narerpaina. ®opmyna Herotona — Jleitoamua.




Pemenue 3amau Ha TpUMEHEHWE WHTErpajia IS BBIYUCICHUS (DU3MYECKUX BEIUYMH H
mIomaaei

KomOuHMpoBaHHOE 3aHATHE 4
Tema 4.10 Pemenue 3amau. | Conepkanue yaeOHOTO MaTepualia
[TpousBogHas u | @opmynel u mpaBuia auddepenuupoBanus. McciaenoBanue (QYHKIUE € [TOMOIIBIO
nepBooOpasHas QyHKIUH. npou3BoHOM. Hanbonpiee u HanMeHbllee 3HaYeHHUS (YHKIIAH.
Brruncnenme nepsooOpasHoii. [IpumeHnenne nepBooOpa3Hoit
KombunnpoBanHoe 3ansrue
KonrposbHas pabora 2
Pasnea 5. 34
MHOrorpaHHuKH W TeJa
BpallleHHs
Tema 5.1 [Tpusma, | Cogeprxkanue yueOHOro MaTepuaia
napaelienune], Ky0, | [Ipu3ma (HakIOHHAs, MpsiMasi, MpaBUibHAsl) U e€ snmeMeHThl. [lapamtenenumnen. CpoiicTa
nUpaMuIa ¥ UX CEUCHHUS npsMoyroibHoro napamenenunena. Ky6. Ilupammnma wu e€ osmementsl. IlpaBunbHas
nMpamuia
KomOuHMpOBaHHOE 3aHATHE 8
Tema 5.2  IlpaBunbnbie | Conepikanue ydeOHOro MaTepuania
MHOTOI'PAaHHHUKH B KU3HU [Tnomans MOBEpPXHOCTH MHOrorpaHHukoB. IIpocreiiine kKoMOWHAIMM MHOTOI'PAaHHHUKOB.
Brruucinenne 2ieMEHTOB TPOCTPAaHCTBEHHBIX  ¢uryp (p€bpa, auaroHaiu, YIJIbI).
ITpaBuIbHBIE MHOTOTPAHHUKHU
K(I:M6I/IHI/IpOBaHHOG 312:1)H$ITI/IG 4 85 8;’ 8§ 8‘21’
Tema 5.3 Ilpogheccuonanvrno-opuenmuposannoe cooepicanue (cooeprcanue nPUKIaAOH020 M00ya) OK 0 5’ OK 0 6’
Hununap, konyc, map U ux | [umuaap, koHyc, cdepa u map. OCHOBHBIE CBOWMCTBa TMPSMOTO KPYrOBOTO NHJIMHIPA, K 1 I,HK2 >
CeueHHs IPSIMOTO KPYroBOro KoHyca. M3o0paxeHue Ten BpalleHHs Ha IUIocKocTH. [IpencraBienue HI& 45 -
00 yceuéHHOM KoHyce. CeueHusi KOHyca (MapajielbHOe OCHOBAHUIO M MPOXOJSIIee uepe3 '
BEPILINHY), CEYECHUs IUIMHApa (MapajuieIbHO U MEPIEeHAUKYISIPHO OCH), CEYCHHUSX Ilapa.
Pa3péprka nmimHapa U KOHyca
ITpakTHyeckoe 3aHsTHE 4
Tema 54 O0Owvemsl u | ConepxaHue yueOHOro MaTepuaia
IUIOINAAM OBEpXHOCTEN Ten | OOBbeM TpsMoyrosbHOTO Tapamienenumnena. O0vem kyba. OObeMBI NPSMOW TPU3MBI H
mmHApa. O6beMbl TUpaMuIbl U KoHyca. O0beM mapa
KomOnHupoBaHHOE 3aHATHE 8

Tema 5.5 ITpumepsr
CUMMeETpHH B npodeccuu

Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprcanue NPUKIAOHO20 MOOYN)

IToHATHE O CUMMETpPUU B IPOCTPAHCTBE (LIEHTpaJIbHAsL, OCEBas, 3e€pKajIbHasA).

OO6o0mieHne MpencTaBIeHU O TMPaBHIBHBIX MHOTOTpaHHMKAX (TeTpa’ap, KyO, OKTasip,
J0JIeKadIp, UKOCAdIP).

ITpumepsl cummeTpuii B mpodeccun




[IpakTrueckoe 3aHsTHE

Tema 5.6 Pemenue 3amau.

Conepkanue y4eOHOro MaTepuaia

Muororpanaukn  u  Tena | OOBEMBI M TUIOMIAAM MOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJ BPAIICHHSI
BpallleHUs KombunnpoBanHoe 3ansrue 4
KonrposbHas pabora 2
Pasnen 6. Cremenu u 42
KOpHH. Crenennas,
NOKa3aTeJIbHast "
Jorapudpmuyeckas
byHKuun
Tema 6.1 Crenennas | Conep:kanue yueOHOro maTepuasia
(yukums, € CBOMCTBA. | [ToHsTHE KOpHS N-0l CTENEHU U3 ACHCTBUTENBHOrO yucia. OyHKuuu y = Vx wux cpoiicTBa
IIpeobpazoBanue BEIPKCHHI | 1 rpaduxu. CBolicTBa KOpHs n-oii crenenn. [Tpeobpa3oBaHye HPPALMOHATLHBIX BHIPAKEHHIA
C KOPHSMM N-OH CTeNCHH KomOuHMpOBaHHOE 3aHATHE 4
Tema 6.2 CpoiictBa crenenu | Conaepikanue ydeOHOro Marepuasia
c palOHaIbHBIM u | [lonsTue cremneHu ¢ panuoHaiIbHBIM MokazareneMm. CTeneHHble (YHKIMH, UX CBOWMCTBA U
JEHCTBUTENbHBIM rpauku
MIOKa3aTeNsIMH KomOuHupoBaHHOE 3aHsATHE 6
Tema 6.3 Pemenue | Coneprxanue yueOHOTo MaTepraia OK 01. OK 02
UppalMOHAIBHBIX YPABHEHUH | PaBHOCHIIBHOCTH MPPANMOHAIBHBIX YpaBHEHUH. METObI HX penIeHus OK 03’ OK 0 4’
KomOuHupoBaHHOE 3aHsATHE 4 OK 0 5’ OK 0 6’
Tema 6.4 TlokazarenbHas | ConepikaHue y4eOHOro Marepuania K 1.1 ’HK 29
¢Gynkuus, ee  cpoiicTBa. | CTemeHb ¢ MPOM3BOJBHBIM JACHCTBUTENBHBIM IMOKazaTeneM. OnpeneneHue Mmoka3aTeIbHON HI& 4.5 ’
IloxasaTenpHble ypaBHEHHS U | GYHKIUU M €€ CBOWCTBA. 3HAKOMCTBO C NPUMEHEHHEM TOKa3aTeNbHOW (QyHKImH. Pemmenue
HEPABEHCTBA [IOKAa3aTeIbHBIX YPABHEHUI METOJIOM YpaBHUBAHHUSA IOKA3aTeNIEH, METOIOM BBEIEHUS HOBOU
MepeMeHHON,  (YHKIUOHAIbHO-TpauueckuM  MeToaoM. PemieHnme  moka3aTeNbHBIX
HEPABEHCTB
KomOnHupoBaHHOE 3aHATHE 8
Tema 6.5 Jlorapudm uucna. | Conepxanue yueOHOro MaTepuaia
CsoiicTBa norapupmon Jlorapudm uncna. CoiictBa jorapugmon. Onepanus gorapupMupoBaHus
KomOnHupoBaHHOE 3aHATHE 6
Tema 6.6 Jlorapudgmuueckas | Conepxanue yueOHOro MaTepuaia
¢Gynkuus, ee  cBoicTBa. | Jlorapupmudeckas ¢GyHKIMS U ee cBoiicTBa. IloHsTHe morapu(MUYECKOTO YpaBHEHHS.
Jlorapugmuueckue Omnepanys MOTEHUUPOBaHMUA. TpuU OCHOBHBIX METOAA pEIIEHHUS JorapuGMUIECKUX
YpaBHEHUS1, HEPABEHCTBA ypaBHEHU: (YHKIUMOHAIbHO-TpaUuecKuid, METOJ TOTEHUUPOBAHUSA, METOJ BBEIEHUS
HOBOH nepemMeHHoi. JlorapupmMuyeckre HepaBeHCTBA
KomOunnpoBaHHOE 3aHATHE 8

Tema 6.7 Jlorapupmsl B

Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprcanue NPUKIAOHO20 MOOY)




PUPOJIE U TEXHUKE

[Ipumenenne norapudma. Jlorapudmudeckas cnupaip B mnpupoge. Ee maremaTrnyeckue
CBOICTBA

[IpakTuueckoe 3anarue 4
Tema 6.8 Pemenne 3amau. | Conepxanue yueOHOro MaTepuaia
Crenennas, nokasarenbHas M | CreneHHas, oKa3aTeibHas U jorapupmudeckas QyHkimu. Penenne ypaBHeHHI
norapupmuueckas QyHKUUM | KoMOMHMPOBAaHHOE 3aHATHE
KonrposbHas pabora 2
Pasznea 7. JIeMeHThI 32
TEOpUMH BePOSITHOCTEH H
MaTeMaTH4YeCKOH
CTATHCTHKH
Tema 7.1 Coo6biTue, | Conepkanue yueOHOTO MaTepuana
BEPOSITHOCTD coObITHA. | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TeOpeMbl O BEPOSTHOCTH CYMMbI COOBITHIA.
CnoxeHne M yMHOXKEHHUE | YCIOBHAsi BEPOSTHOCTh. 3aBUCUMbBIE U HE3aBUCHUMBIC COOBITHS. TeopeMbl O BEPOSTHOCTH
BEPOSATHOCTEN MIPOU3BEICHNUS COOBITHIA
KoMOuHMpOBaHHOE 3aHATHE 8 OK 01, OK 02,
Tema 7.2 BepostHocts B | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepicanue npuKkiaoHo2o mooynis) OK 03, OK 04,
npodeccHoHaNbHBIX 3a1a4ax | OTHOCHTENbHAs YacTOTa COOBITHS, CBOMCTBO €€ yCcTOWYMBOCTH. CTaTHCTHYECKOE OK 05, OK 06
onpezeneHne BeposiTHOCTU. O1leHKa BEPOSITHOCTH COOBITUS K 1.1, I1IK 2.2,
IIpakTueckoe 3aHsATHE 8 1K 4.5
Tema 7.3 Huckpetnas | Coaeprkanre yueOHOTO MaTepraia
CllyyaiiHas BEJIMYMHA, 3aKOH | Buabl ciydaiiHeix BenuuuH. OrmnpeneneHue TUCKPETHOM ciay4alHOW BENWYMHBL. 3aKOH
€e pacrpeneaeHus pacupenesneHns TUCKPETHON CIIy4yallHOM BEIMYMHBL. Ee 4ncaoBble XapaKTepUCTUKI
KombuHnpoBanHoe 3aHstue 8
Tema 7.4 3agauu | Comeprkanre yueOHOTO MaTepraia
MaTeMaTU4YeCKON [lepBuunass oOpaboTkKa CTATUCTUYECKUX JaHHBIX. YHUCIIOBBIE XapaKTEPUCTUKH (CpemHee
CTAaTUCTHUKH. apudmernueckoe, MenuaHa, pasmax, aucrepcus). Pabora ¢ Ttabmuuamu, rpaduxamu,
JarpaMmmMamu
KoMbOuHMpoBaHHOE 3aHATHE 6
Tema 7.5 Dnementsl Teopuu | Buabl coObITHi, BeposATHOCTH COOBITUH. CIllO)K€HHE M YMHOXXEHHE BEpOSTHOCTEH.
BEPOSATHOCTEN n | JluckperHas ciydaiiHas BEJIWYMHA, 3aKOH €€ paclpeleieHMs. 3aJauyd MaTeMaTH4YeCKOU
MaTeMaTUYeCKOI CTaTUCTUKU | CTATUCTHKH.
KonTtposnbHas pabora 2
IIpomeskyTouHnas arrectanus (JK3amMeH)
Bcero: 232




3. YCJIO0BUS PEAJIM3ALIIAN ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. Ana peanusauuMm Nporpammbl AUCLUNIUHDI AOMKHbI 6bITb NpeaycMOTPEHbI
cnepylowme cneuunanbHble NOMeLLeHUA:

Peanuszauyma nporpammoel gucumnaunHbl TpebyeT HanmumAa ydyebHOro KabuHeTta
MaTeEMaTUKW.

Ob6opynoBaHue yyebHoro kabmnHera:

- NOCaZ04Hble MeCTa No KOMYEeCTBY 0OyYatoLLmMXCs;

- paboyee mecTo npenoaasaTens;

- KOMMNAEKT y4ebHO-HarnA4HbIX MOcobuis;

- KOMMN/IEKT 3/1EKTPOHHbIX BUAEOMATEPMANOB;

- 334aHU1A AN KOHTPObHbIX paborT;

- npodeccnoHanbHO OPUEHTUPOBAHHbIE 3a4aHUSA;

- MaTepuranbl 3K3ameHa.

TexHu4yeckume cpeacTsa obyyeHums:

- NePCOHaNbHbIN KOMNbIOTEP C IMLEH3UOHHBIM MPOrPamMMHbIM obecneyeHmem;

- NPOEKTOP C 3KPaAHOM.

3.2. UHdopmaumoHHoe obecneuyeHne obyueHus

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX wu3AaHuii, HWHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JIUTEPATYPbI

JJIeKTPOHHbIE YUeOHUKH
1.lanass, A. A. Maremartuka : yueOnuk / A.A. lanasa. — 3-€ u3f., UCIp. U 10, —
Mocksa : UHOPA-M, 2023. — 544 c. — (Cpennee npodeccuoHaibHOe
oOpazoBanue). - Tekcr : anekTponnbiii. URL:https://znanium.com/catalog/product/
PexuM ocryma: no noamnucke.
2. JlanasH, A. A. COopHUK 3a7a4 1O MaTemMaTuke : yueOHoe nocobue / A. A. JlanasH.
— 3-e m31. — Mocksa : DOPYM : UHDOPA-M, 2021. — 352 ¢c. —
(ITpodbeccuonanpuoe oopazoBanue- TekcT : nekTpoHHbIH. - URL:
https://znanium.com/catalog/product/ Pexxum noctyna: mo mojamnucke.
OcHoBHas JuTeparypa:
1.Mep3znsak A.I'. MatemaTtuka. AnreOpa 1 Hadaia MaTeMaTudeckoro ananu3sa.l0 kmacc:
yueOHUK: 6a30BbIi ypoBeHb.- M.: «IIpocBemenue»,2021.
2.Mepansak A.I'. Matematuka. AnreOpa u Hadaja MaTeMaTudeckoro ananusa.l 1 kimacc:
yueOHUK: 0a30BbIl ypoBeHb.- M.: «IIpocBemienue»,2021.
3.Mepznsik A.I'. Matematuka. ['eomerpusi: 10 kinacc: 6a30Bbli ypOBEHb: YUEOHUK. -
M.: «IIpocsemenune»,2021.
4 Mepznsik A.I'. Maremaruka. ['eometpus: 11 kiacc: 6a30Bblil ypOBEHb: YUEOHUK. -
M.: «IIpocsemenune»,2021.
JJonmosHUuTEILHASA JMTEpaTypAa:

1.Janasa A. A. Maremaruka: yue6. — M.: DOPYM: UHOPA-M, 2007
2. Hanasa A. A. CoopHuk 3a1a4 1o MaTematuke: yuaed. mocodue. — M.: DOPYM:
NH®PA-M, 2007

3. bammakoB M. 1. MaTtemaruka: yue6. mocooue/ — M.: Akagemus, 2013

JlonoJIHUTeIbHbIE HCTOYHUKMN:
1. http://znanium.com — OBC «3HaHuym»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIHIEOBPA3OBATEJBHON YYEBHOUIUCIIUIIJIMHBI

Koutpoir u omeHka pe3ylbTaToB OCBOEHHUS 00I11€00pa3oBaTebHON
JUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUILUIMHAPHBIE PEe3yIbTaThl, HAllPaBICHHbIC
Ha (opmupoBaHHE OOMIMX U MPOGECCHOHANTBHBIX KOMIIETEHIMI 1O pa3zienaM U
TEMaM COJepKaHus y4eOHOro MaTepuarna.

O6wasa/npodeccuoHanbHan
KomneTeHuuA

Pasgen/Tema

Trn ouEeHOYHbIX
meponpuATUA

OK 01. BbibupaTtb cnocobbl
peleHuA 3aaa4
npodeccMoHanbHoOM
AEeATENbHOCTU NPUMEHUTENBHO K
Pa3/INYHbIM KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 TI-
o/c}, 1.4.

P2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6M-o0/c, 2.7

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-o/c, 4.8, 4.9,
4,10

P5, Temb 5.1, 5.2, 5.3 M-
o/c,5.4,5.5,5.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 M-0/c, 6.8

TecTnposaHue

YCTHbI onpoc
MaTemaTuyecKuUii ANKTAHT
NHpnBuayanbHas
camocTonaTeibHaA paboTa
MpeacraBneHne pesynbTaTos
NpaKTU4Yecknx pabor
3awmTa TBOpYECKMX paboT
3awmTa UHANBMAYANbHbIX
NPOEKTOB

KoHTponbHan paboTa
BbinonHeHue 3agaHui Ha
3K3ameHe

OK 02. Ucnonb3oBaTb
COBpPEMEHHble CpeCcTBa MOUCKa,
aHanu3a n nHTepnpeTaymm
nHdopmaymm, n
MHPOPMALMNOHHbIE TEXHONOTUN
ANA BbINONHEHMA 33434
npodeccmoHanbHom
AeATENbHOCTU

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 M-0/c, 6.8

P7, Tembl 7.1, 7.2 N-0/c,
73,74

TecTnpoBaHue

YcTHbIN onpoc
MaTemaTU4yeCcKnin AUKTaHT
NHanemnayanbHas
camocToaTesibHaA paboTa
MNpepacTaBneHne pesyabTaTos
NpPaKTUYeCcKux paboT
3awmTa TBOpYECKUX paboT
3awnTa NHAMBMAYANbHbIX
NPOEKTOB

KoHTponbHas pabota
BbinonHeHWe 3a4aHni Ha
9K3ameHe

OK 03. Mnannposatb U
peann3oBbIBaTb COOCTBEHHOE
npodeccnmoHanbHoe n
JINYHOCTHOE pa3BUTHE,
npeanpUHNUMaTENbCKYHO
0eATeNbHOCTb B
npodeccmoHanbHOM coepe,
MCNO/Nb30BaTb 3HaHMA NO
$dUHAHCOBOM FPAaMOTHOCTHK B
Pa3/INYHBIX }KU3HEHHbIX
CUTYyaLmax

P 1, Tema 1.1, 1.2, 1.3 M-
o/c, 1.4.

P2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6M-o0/c, 2.7

P 3, Tembil 3.1, 3.2, 3.3, 3.4,
35,3.6

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 M-o/c, 4.8, 4.9,
4,10

P 6, Tembl 6.1, 6.2,6.3, 6.4,
6.5, 6.6, 6.7 M-0/c, 6.8

P7, Temnl 7.1, 7.2 NM-0/c,
73,74

TecTnpoBaHue

YcTHbIM onpoc
MaTtemaTUyeCcKnin AUKTaHT
NHausuayanbHas
camocTosTeNnbHan paboTa
MNpeactaBneHne pesynbTaTos
npaKkTUyeckux pabot
3awmTa TBOpUECKNX paboT
3awmTta MHANBUAYaNbHbIX
NPOEKTOB

KoHTponbHasa paboTa
BbinonHeHne 3agaHnin Ha
9K3ameHe

1
MpodeccrmoHaibHOE-0pPMEHTUPOBAHHOE COAEepiKaHMe




OK 04. 3¢ dekTnsHO
B3aMMOeNCcTBOBaTb M paboTaTb B
KONNEKTUBE N KOMaHAe

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6M-0/c, 2.7

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
45, 4.6, 4.7 N-o/c, 4.8, 4.9,
4.10

P5, Tembl 5.1,5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TecTupoBaHue

YcTHbI onpoc
MaTemaTU4ecKuini AUKTaHT
NHansmayanbHan
camocToaTesibHasA paboTa
MNpeacraBneHne pe3ynbTaToB
NpaKTUYecknx pabot
3awmTa TBOpPYECKUX paboT
3awmnTa UHANBMAYANbHbIX
NPOEKTOB

KoHTponbHan paboTa
BbinonHeHWe 3a4aHNM Ha
9K3ameHe

OK 05. OcyLwecTBnATb YCTHYIO U
NMUCbMEHHY0 KOMMYHWUKAUMIO Ha
rocy4apcTBeHHOM A3blKe
Poccuiickoit Degepaumm c y4eTom
0COBEHHOCTEN COUMANBHOTO U
KYNbTYPHOTrO KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 -
o/c, 1.4.

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 N-0/c, 6.8

P7, Tembl 7.1, 7.2 N-0/c,
73,74

TecTnposaHue

YCTHbI onpoc
MaTtemaTU4yeCcKnin oUKTaHT
NHansmayanbHan
camocToaTeNbHaA paboTa
MpeacrasneHne pesynbTaTos
npaKTUYeckux pabot
3awmTa TBOpYECKUX paboT
3awnTa NHANBMAYANbHbIX
NPOEKTOB

KoHTponbHan paboTa
BbinonHeHue 3agaHniM Ha
3K3ameHe

OK 06. MpoaBnaTb rpa*kaaHCKo-
NaTPUOTMUYECKYHO NMO3NLMIO,
OEMOHCTPMPOBaTb 0CO3HAHHOEe
noeegeHMe Ha OCHOBE
TPagMUMOHHBIX
obLeyenoBeyecknx LLEHHOCTEN, B
TOM YUCAE C Y4ETOM
rapmoHMu3aLmnm
MeXHaLMOHaNbHbIX U
MEXPENNTMO3HbIX OTHOLLEHUN,
NPUMEHATb CTaHAAPTbI
AHTUKOPPYNUUOHHOIO NoBeAeHUSA

P 1, Tema 1.1, 1.2, 1.3 -
o/c, 1.4.

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 M-o/c, 4.8, 4.9,
4.10

P5, Tembl 5.1,5.2, 5.3 -
o/c,5.4,5.5,5.6

TecTnpoBaHue

YcTHbIN onpoc
MaTemaTU4yeCcKnin AUKTaHT
UHgmBuayanbHan
camocToaTesibHaA paboTa
MpeacraBneHne pesynbTaTos
NpaKTUYecknx pabot
3awmTa TBOpYECKMX paboT
3awnTa UHANBMAYANbHbIX
NPOEKTOB

KoHTponbHas paboTa
BbinonHeHue 3agaHni Ha
3K3ameHe

OK 07. CopeiictBoBaThb
COXPaHEHUIO OKpYyrKatoLwem
cpeabl, pecypcocbeperkeHmto,
NPUMEHATb 3HaHUA 06
N3MEHEHUWN KNMMATA, NPUHLUMNbI
H6epekAnBoro Npomn3BoACTBa,
apPeKTUBHO AeNCTBOBATL B
4ype3BblYaMHbIX CUTYyaLUAX

P2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6M-o0/c, 2.7

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-o/c, 4.8, 4.9,
4.10

P5, Tembl 5.1,5.2,5.3 M-
o/c,5.4,5.5,5.6

P 6, Tembl 6.1, 6.2,6.3, 6.4,
6.5, 6.6, 6.7 M-0/c, 6.8

TecTnpoBaHue

YcTHbIM onpoc
MaTemaTU4yeCcKnin UKTaHT
NHanemnayanbHan
camocToaTeNbHaA paboTa
MNpeacTaBneHne pesynbTaTos
NpaKTUYecKux paboT
3awmTa TBOpUECKNX paboT
3awmTta MHANBUAYANbHbIX
NPOEKTOB

KoHTponbHasa paboTa
BbinonHeHue 3agaHnin Ha
9K3ameHe




IIK 1.1. OnesuBath COOTBETCTBUE
METOJIMKH 3a7adaM aHaju3a IIo
JMATia30Hy U3MEPSIEeMbIX 3HAUYCHHM
1 TOYHOCTH.

P2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6N-0/c, 2.7

P4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-o/c, 4.8, 4.9,
4.10

P5, Tembl 5.1, 5.2, 5.3 T1-
o/c,5.4,5.5,5.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 N-o/c, 6.8

TecTupoBaHue

YcTHbI onpoc
MaTemaTU4ecKuini AUKTaHT
NHansmayanbHan
camocToaTesibHasA paboTa
MNpeacraBneHne pe3ynbTaToB
NpaKTUYecknx pabot
3awmTa TBOpPYECKUX paboT
3awmnTa UHANBMAYANbHbIX
NPOEKTOB

KoHTponbHan paboTa
BbinonHeHWe 3a4aHNM Ha
9K3ameHe

[IK 2.2. [IpoBoaUTHh Ka4€CTBEHHBI
u KOJIMYECTBEHHBIH aHaIu3
HEOPraHUYeCKHUX M OPTaHUYECKHX
BEILIECTB XUMUYCCKUMH U (PU3HKO-
XUMHAYECKUMHU METOJAMH.

P 1, Tema 1.1, 1.2, 1.3 TI-
o/c, 1.4.

P2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6M-o/c, 2.7

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-o/c, 4.8, 4.9,
4.10

P5, Tembl 5.1,5.2, 5.3 -
o/c,5.4,5.5,5.6

TecTnposaHue

YCTHbI onpoc
MaTtemaTU4yeCcKnin oUKTaHT
NHansmayanbHan
camocTosTenbHas paboTa
MpeacrasneHne pesynbTaTos
npaKTUYeckux pabot
3awmTa TBOpYECKUX paboT
3awnTa NHANBMAYANbHbIX
NPOEKTOB

KoHTponbHan paboTa
BbinonHeHue 3agaHniM Ha
3K3ameHe

I[IK 4.5. IlpuMeHATh METOJBI
KOJIMYECTBEHHOT'O U KAUYECTBEHHOTO
a”HaJm3a npu MIPOBEICHUU

TEXHOXHUMUYICCKOTO KOHTPOJIA.

P 1, Tema 1.1, 1.2, 1.3 M-
o/c, 1.4.
P 3, Tembl 3.1, 3.2, 3.3, 3.4,
35,3.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 M-0/c, 6.8

P7 Tembl 7.1, 7.2 N-0/c,
73,74

TecTnpoBaHue

YcTHbIN onpoc
MaTemaTU4yeCcKnin AUKTaHT
UHgmBuayanbHan
camocToaTesibHaA paboTa
MpeacraBneHne pesynbTaToB
NpaKTUYecknx pabot
3awmTa TBOpYECKMX paboT
3awnTa UHANBMAYANbHbIX
NPOEKTOB

KoHTponbHas paboTa
BbinonHeHue 3agaHni Ha
3K3ameHe




