JIETTAPTAMEHT OBPA3OBAHMS 1 HAYKH
BPSIHCKOU OBJIACTHU
F'OCYJIAPCTBEHHOE BIOJPKETHOE ITPO®ECCUOHAJILHOE OBPA3OBATEJILHOE
VUPEXJIEHUE
«KOMAPUUCKHM MEXAHUKO-TEXHOJIOTMYECKWUH TEXHHUKY M»
1. HABJISI

VTBEPIKTAIY
JUPEKTOD L «KMTT»
E M4 PEBEHKUHA /-y B.TOTOJIb

2024TOJTA Y DS 2024 TOTIA

PABOYASI IPOTPAMMA YUYEBHOM JUCHUTILINHBI

OV. 07 MaremaTHuka

JJISI ITPOOECCHUN

08.01.38 «OnepaTop -HANATUHK METAJLI000padATHIBAIOIIHUX CTAHKOB)

Paccmotpena u oo0pena Ha 3aceganuu MK.
[Tporoxoi Ne G or Z7.05
[Ipencenarens MK ey
(Henseraesa E. /1)

2024 roxa




Pabouas nporpamma yueOHOTrO npeamera «MaTtematuka» pa3padboTtana i o0eoopa3oBaTenbHOM
MOJATOTOBKH KBAJTM(UIIMPOBAHHBIX pabOUnX U CIyXKaIIUX MO MPOopeccuu CpeaHero npodeccuoHaaIbHOTO
obpazosanus 15.01.38 «Oneparop-Haniagauk MeTaioo0padaTHIBAIOIIMX CTAHKOBY TEXHOJIOTHUECKOTO
poduIIs IO TTporpaMMe 0a30BOM MOATOTOBKU CPETHETO 00IIero 00pa3oBaHus Ha OCHOBE TpeOOBaHUI
®I'OC cpennero oodmiero oopazopanus ot 17.05.2012 r. Ne 413 (B mocnenneit penakuuu ot 12.08.2022),
MPEIBABISIEMBIX K CTPYKTYpPE, COJICPKAHUIO U PE3yJIbTaTaM OCBOCHHs YUEOHOTO MpeaMeTa
«Marematukay, B cooTBeTcTBUH ¢ DenepaibHO 00pa3oBaTEIbHON MPOrpaMMO CpeTHEro 00IIero
obpazoBanus (IIpuka3 Munucrepcrsa npocsenienus PO ot 23 Hos0ps 2022 r. Ne 1014) u [Ipumepnoit
paboueii mporpammoit 001eo0pazoBaTeNTbHON AUCITUTIIUHBI «MaTemaTukay i mpodhecCuoHaTbHBIX
oOpa3zoBaTenbHbIX opranuszaimii (Mocksa, UPIIO, 2022).



COJIEPYKAHUE

1. Ob6mas xapakTepucTuka pabodei mporpaMMel 001eo0pazoBaTeIbHON JUCIHUILTNHBI «MaTeMaTHKay
2. CtpykTypa 1 cojepkanue o01eo0pa3oBaTebHON JUCIUILTAHBI

3. YcioBus peanuzanuy IporpaMMbl 00111e00pa30BaTeIbHOMN TUCITUTUIAHBL

4. KOHTpOJIb ¥ OTICHKA Pe3yJIbTaTOB OCBOCHUS 00IIe00pa30BaTEIIbHOM TUCITUTUINHBI



1.0BIIASI XAPAKTEPUCTHUKA YYEBHOW JUCHUIIJINHBI
«MATEMATHUKA»

1.1. MecTo ITMCHUIJIMHBI B CTPYKType mNpodeccnoHanbHOM 00pa30BaTeIbHOM MPOTpPaMMBbI
CIIO:

OoOmeobOpa3oBatenbHas — auciuiuimHa — «Marematukay — SIBISIeTCS  00s3aTelbHOW — YacThIO
0011e00pa3oBaTeIBLHOrO IUKIa 00pa3oBaTeabHON nporpaMMbl B cootBercTBHH ¢ PI'OC mo mpodeccun
15.01.38 OmnepaTop-HanauuK METALI000padaTHIBAIONITNX CTAHKOB.

1.2. lenu v njiaHUpyeMble pe3yJbTaThbl 0CBOCHHS THCIUNIHHBI:

1.2.1. lleab AUCHUTINHBI

Conepskanre mporpaMmbl 001Ie00pa3zoBaTeIbHON AUCHUIUTHHBL «MaTemMaTHka) HampaBlIeHO Ha
TOCTIDKEHHE Ppe3ylbTaTOB €€ W3ydeHusi B cooTBeTcTBUM ¢ TpeboBanusimu OPI'OC COO c yuyerom
npodeccronanbHoil HanpasiaeHHoct ®PI'OC CIIO.

1.2.2. TlnaHupyeMmble pe3yabTaThl OCBOCHHS OOIICOOpa30BATEIHHOW JNUCIUIUIMHBEI B
cootBercTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHue nucuuIUIMHa uMeeT npu popmuposanuu u pazsutun OK u I1K B cooTBeTcTBUM
¢ ®I'OC no mpodeccuu 15.01.38 Omneparop-Hamaauuk MeTamIooOpadaThIBarONUX cTaHKoB. OcBOeHUE
CoJlepKaHusl Y4eOHOU AMCIUIUIMHBI «MaTtemaTtruka» oOecrieunBaeT JOCTH)KCHUE CTY/JICHTaMH
CIIEYIOIIUX PE3YJIbTATOB:






[11anupyemMble pe3yabTaThbl 00y4eHHs

OO01mue KoMNeTeHIINHA
JIMCHUIINHAPHbIE?

O6mme’

1 YKa3blBaloTCA IMUYHOCTHbIE U MeTanpeaMeTHble pesynbTaTbl n3 ®roC COO (8 nocneaHel pegakumm ot 12.08.2022) B oTrnaronbHoi popme, bopmmupyemble obLLeobpasoBaTeNbHON

ANCUMNANHOMN
2 AncumnaunHapHble (MpegmeTHble) pe3yibTaTbl YKa3biBalOTCA B COOTBETCTBUM C MX MOAHbIM nepeyHem Bo PFOC COO (B nocneaHel pegakumm ot 12.08.2022)



OK 01
crocoObl perieHus 3aaayl

Bri6upatn

npohecCroHaTbHON
JeATeIbHOCTH
MPUMEHHUTEIHEHO K
pa3MYHBIM ~ KOHTEKCTaM
OK 02 Wcnoms3oBath
COBPEMEHHBIE  CpEJCTBa
MOWCKA, aHAIN3a 1
HWHTEpIpeTau
WH(pOpMaIIH,
nH(OpMaITMOHHBIE
TEXHOJIOTUH US|
BBITIOJTHEHHUS 3a]1a4
npodeccruoHanTbHOM
JeATELHOCTH

OK 03 [ImaanpoBaTsh 1

pean30BbIBAThH
cOOCTBEHHOE

npodeccruoHanTbHOe u
JTMYHOCTHOE  Pa3BUTHE,

MPEeaIPUHAMATETBCKYIO

ICATCIBHOCTD

o]

npodeccruoHaTbHOM
cdepe, UCIONB30BATh

1)JIMYHOCTHBIM, BKJIIOYAIOIIUM:

OCO3HaHHE  OOYYaAIOIIMMHUCS POCCUICKON TI'pakIaHCKOMN
NIACHTUYHOCTH,

I"OTOBHOCTB K CaMOpa3BUTHIO, CaMOCTOATCIBbHOCTH U
CaMOOIIPEIEICHHUIO;

HaJINn4nue MOTHBAITUHU K 06y‘-I€HI/II-O N TUYHOCTHOMY Pa3BHUTHUIO;
LCJICHAIIPABJICHHOC PA3BUTHC BHYTpeHHefI IIO3UIINHN JIMYHOCTHU Ha

OCHOBE JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH HapoloB Poccuiickoii

Denepani, HICTOPUYECKUX U HAIMOHATBHO-KYJIBTYPHBIX TPAIULIMI,|

(bOpMI/IpOBaHI/Ie CHUCTEMBI 3HAYNMBIX HCHHOCTHO-CMBICJIOBBIX|
YCTaAaHOBOK, aHTUKOPPYHIITUOHHOTO MHPOBO33PCHUA, IMTPABOCO3HAHUA,
HKOJIOTMYECKON KYJIbTYphl, CIOCOOHOCTH CTaBUThH LIETU U CTPOUTH
KI3HEHHbBIE TUIaHBI.

JIngHOCTHBIE pE3yJabTaThl OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM

MPOrpaMMbl 00YJarOIIMMHUCS TOJDKHBI OTPakaTh TOTOBHOCTh U

CIOCOOHOCTh OOYYarOIIMXCs PYKOBOACTBOBATHCS C(HOPMHPOBAHHOMN
BHYTPEHHEH  IO3UIKEH LIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,

JIMYHOCTH, CHCTEMOM

COOTBCTCTBYIOLIUX TpaIulIUOHHBIM OCHHOCTAM pOCCHfICKOFO
O6HleCTBa, PACIIUPCHUC )KUSHCHHOI'O OIIbITA U OIIbITa ACATCIbHOCTH B
[MpoHcCce peain3alliid OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIHUTATEIBHOM

NpeAMeTHBIM, BKJIIOYAIOIIMM: OCBOCHHE OOYyJarOIIMMUCS B
XOJIe U3YUCHHSI YIeOHOTO MpeMeTa HayuYHbIX 3HAHHUM, yMEHUH U
CIIOCOOOB JEMCTBUH, CIENU(PUUECKHX ISl COOTBETCTBYIOIIEH

HpGI{MGTHOfI O6HaCTI/I'BJIaIICTI) METOJaMU J0Ka3aTcJIbCTB,

QITOPUTMAaMH  pelIeHHUs]  3a1ad; yMeHue (HopMyaupoBaTh

OIPCACIICHUSA, aKCUOMBI U TCOPEMBI, IIPUMCHATH UX, IPOBOANUTH

JOKa3aTCIIbHBIC PACCYKACHUA B XOAC PCIICHUA 3a1a4.

YMCTb  ONCpHUPOBATH  TMOHATUAMU: CTCIICHb 4YHCIIa,

nmorapudmM YucIa; YMEHUE BBIOJIHATH BHIYUCICHHE 3HAUCHUN U
mpeoOpa3oBaHus BRIPAKEHUN CO CTENIEHSIMU U Jorapudmamu,

npeoOpa3oBaHusl IPOOHO-PAITMOHATEHBIX BRIPAKCHHI;

YMETh  ONEPUPOBATH  NOHATUSAMHU:  PALMOHAIBHBIE,
MPPALMOHAJIBHEIE, MIOKa3aTeNbHBIE, CTEIICHHBIE,
norapu@muyueckue,  TPUTOHOMETPUYECKHE  YpaBHEHHS U

HEpPaBEHCTBA, UX CUCTEMBI;

YMETh OTIEPUPOBATH MOHATHAMHU: (YHKIINSI, HETIPEPHIBHAS
GyHKIMA, TPOW3BOJHAS, TIEPBOOOpa3Has,  OMpeaeTCHHBIN
WHTETpaj], YMETh HAXOJUTh TIPOHM3BOJTHBIC 3JIEMEHTAPHBIX
(byHKIUI, UCIONB3Yysl CIPABOYHBIC MaTEpHAIIbI, UCCIEIOBATh B
NPOCTEUIINX CIy4asX (YHKIUHM HAa MOHOTOHHOCTh, HAXOJHTh
HanOOJIbIINE W HaWMEHBIIUE 3HAYCHUS (YHKIMHA; CTPOUTH
rpadukd  MHOTOWIEHOB C  HCIOJBb30BaHWEM  armapara
MaTEeMAaTHYECKOTO aHAIN3a; IPUMEHSITh TPOU3BOIHYIO TIPU

NICATEIILHOCTH, B TOM YHCJIC B YaCTH. I'PAXKIAAHCKOr0 BOCIIUTAHUA:




3HAHUSA 110 (PUHAHCOBOM
IPaMOTHOCTA B Pa3IUYHBIX
KU3HEHHBIX
CUTYyaIUsIX
OK 04 D¢ dexTuBHO
B3aMMOJEHCTBOBAThH 7|
paboTaTh B KOJUIGKTHBE W
KOMaHj1e
OK 05
Ocy1tiecTBIsATh
YCTHYIO ¥ MIUCbMEHHYIO
KOMMYHUKAIIHIO Ha
rOCYIapPCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢

YIETOM
0COOEHHOCTEH

COLIMAIIBHOTO

OK 06 [IposBisITH)

IPaKIaHCKOMATPHOTHIECKYIO
[TO3HUI[MI0, JIEMOHCTPHPOBATH
OCO3HAHHOE ITOBEIEHHE HA
OCHOBE TpaJAULHOHHBIX
00IIIeYeI0BEeYSCKHUX

ICHHOCTEH, B TOM YHCIEC C

Y4eTOM rapMOHHU3aLMY
MEKHALMOHAJIBHBIX u
MEKPEITUTHO3HBIX
OTHOUICHUH, MIPUMEHSITH|
CTaHJapThHI
AHTUKOPPYNLIUOHHOTO

IIOBECACHUA

c(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIUH OOYYArOIIErocsl Kak
AKTUBHOTO W OTBETCTBCHHOTO WICHA POCCHUHCKOTO OOIIECTBa;
0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MPaB M 003aHHOCTEH,
YBa)KEHHE 3aKOHA M MTPABOTIOPSIKA;

HpI/IH?ITI/Ie Tp AIUITUOHHBIX HanmMOHAJIbHbIX,
00I1IEYETIOBEYECKUX

T'YMaHUCTUYCCKUX U ICMOKPATUICCKHUX HGHHOCTCﬁ;

rOTOBHOCThH MIPOTUBOCTOATH HUIE0IOTHHA AKCTPEMHU3MA,
HaIMOHAIN3Ma, KCEHO(POOWHU, TUCKPUMUHAIMHA IO COIMATIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIHHBIM MTPU3HAKAM; TOTOBHOCTH
BECTH COBMECTHYIO JIEATETLHOCTh B HMHTEpPECax T'PakIaHCKOTO

oO11ecTBa, y4acTBOBAaTh B caMOyIpaBlIeHUU B

00111€00pa30BaTEIbHOM ~ OpPraHu3alid M JETCKO-IOHOIIECKUX

OpraHru3anuiax,
YMCHHC BSaHMO,I[efICTBOBaTL C COuaJIbHBIMU MHCTUTYTaMH B

COOTBETCTBUM C MX (PYHKUUSMU U Ha3HAYeHHEM; TOTOBHOCTh K
r'YMaHUTAPHOI U BOJIOHTEPCKOM JeATEIbHOCTH; NATPHUOTHYECKOT 0
c(hOpPMHUPOBAHHOCTh  POCCUHCKOU

BOCIIUTAHUA . Fpa)I(I[aHCKOﬁ

MACHTUYHOCTH,  [aTPUOTH3Ma, YBAXKEHUS K CBOEMY Hapojuy,
YyBCTBA OTBETCTBEHHOCTH Tiepes PoarHOM, TOpI0CTH 3a CBOM Kpaid,

CBOIO PO,Z[I/IHy, CBOM SI3BIK M KyJIbTypy, HNpOLIJIOC WU HACTOALICC

MHOTOHAIIMOHAJIBHOTO Hapo1a
Poccuu;

LICHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM  CHUMBOJIAM,
MCTOPUYECKOMY W IIPUPOJHOMY  HACIEOUI0, MaMATHUKAM,

TpaIUIIsIM

pellleHnH 3ajad  Ha  JBW)KEHHE; pella
OpUEHTHPOBAHHBIE 33/1a41 HA HAUOOJIBIINE U H
3HAUEHUs, HA HAX0XAECHUE IIyTH, CKOPOCTH U
YCKOPEHUSI,;

- YMETb  ONEpPUPOBATH  TOHATUSAMHU:
GyHKIMS, MOKa3aTenbHas PYHKIHS, CTETICHHA:
norapupmuyueckas QyHKIUS, TPUTOHOMETPU!
oOpaTHble (QYHKLHH; YMEHHME CTPOUTH TIpad
(byHKLIMI, NCIIOJIB30BATh TpauKU MPU U3Y4YEH
3aBUCHMOCTEH, NpU pelIeHuu 3a7ad u3 [
MpPEeIMETOB U 331a4 U3 pealbHOMN KU3HU; BbIpaX

BABUCUMOCTH MCKIY BCJINYNHAMU,

- YMEThb pe€UIaTh TEKCTOBLIC 3ala4X Pa3HI
UKCJIC Ha IMMPOLCHTHI, JOJIM U 4YaCTHU, HA
TOBapOB M YCIYT, HAJOTH, 33aJaddl W3 O0Jac
JTUIHBIMH M CEMEWHBIMU (DMHAHCAMU); COCTAB
YpaBHEHHMS, HEPABEHCTBA U UX CHUCTEMBI MO yY
UCCIICIOBATH MOJyYCHHOE PEIICHHE

HpaBI[OHO,Z[O6HOCTB PE3YIBTATOB;

- YMETh
apru(MeTUIECKOEe,
3HAYCHUs, pa3Max,
YKICIIOBOTO Habopa;
WH(POPMAILIUIO, TPEJICTABICHHYIO

B Ta0iluIax, Ha IUarpaMMax, rp peajbHbl

OIICpUpPOBaATh TTIOHATHUAN
ME€IHuaHa, HauOoJIbIIEE
AUCIICpCHUA, CTaHAAPTH

YMETb HU3BJICKaTb, HWH

HBHGHI/Iﬁ; MMpeaACTaBJIATb I/IH(I)OpMaI_II/IIO C IIOM
riarpaMm; UCCJIICAOBATb CTATUCTHUYCCKUC JaHH
C IPUMCHCHHUEM rpa(bI/I‘{eCKI/IX MCTOOO0B U

SJICKTPOHHBIX CPCIACTB,

IIPAKTHKO

byHKIHS,

50Ty, CTOUMOCTh

OLICHUBATH|

X, OTPaKaIOLIYIO

CBOMCTBA




OK 07 CoxeiicTBOBaTH
COXpaHEHHIO

HaponoB Poccum, noctmxkenusim Poccun B Hayke, HMCKYCCTBE,
CIopre,

TEXHOJIOTUSIX U TPYAE;
WIciHas YOeXJICHHOCTh, TOTOBHOCTh K CIY)KCHHUIO M 3alllUTe

OteuecTBa, OTBETCTBEHHOCTh 3a €ro Cyap0y; JAyXOBHO-

HPABCTBCHHOI'0 BOCIUTAHMSA

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

BEPOSITHOCTb  CIIy4alHOI'O
MCIIO0JIb30BaHUEM I'PaUIECKUX

BBIYHUCIIATH

YMCTh OIICPUPOBATH MNMOHATHAMU: CIIYHbIT

MailHoe
bITHSA, yMeHI/Ie







OKpY’Karolen cpenpl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HAHUS

00 M3MeHeHnH

KIIMara,

MPUHIUITEI OEPEKITNBOTO
MPOU3BOICTBA,

3¢ (HEeKTUBHO JICHCTBOBATH,

B Ype3BbIYANHBIX|

CHUTyalusax

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,

OTUYCCKOI'O IIOBCACHMU,

CIIOCOOHOCTH OLCHUBATb CHUTyallUIO W MPHUHUMATL OCO3HAHHBIC
PCIICHUA, OPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHLIC HOPMBI U

IICHHOCTH; 0CO3HAHHUE JIMYHOTO BKJIaa B IOCTPOCHHE
YCTOHYHBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEINSAM U (UIIN) IPYTUM

YWIEHAM CEMbH, CO3/IaHHI0 CEMbU HA OCHOBE OCO3HAHHOI'O MPUHATHUSA
LIEHHOCTEN CEMENHOM KU3HH B COOTBETCTBUH C TPAAULIUSIMHU HAPOJOB
Poccun; 3cTeTHYeCKOro BOCIIUTAHUSA |

DCTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYas OCTETHKY ObITa,

HAY4YHOTO W  TCEXHHYCCKOro0 TBOPUYECTBA, ClIoOpTa, Tpyda H

OOIICCTBEHHBIX OTHOIIICHUH;

CIIOCOOHOCTH BOCHIPpHMHHUMATh pa3JIM4YHbIC BUJbI HUCKYCCTBA, TpaAUIUH

BO3/ICHCTBUE UCKYCCTBA;

Y6C)KI[6HHOCTI) B 3HAYUMMOCTH OJId JIMYHOCTH U O6HleCTBa

OTCUYCCTBCHHOI'O WM MHPOBOI'0 HCKYCCTBA, STHHYCCKHUX KYJIbTYPHBIX
Tpazmunﬁ M HAapOJHOT'O TBOPUYECTBA,

T'OTOBHOCTB K CaMOBBIPAXXCHUIO B PA3HbIX BHAAX UCKYCCTBA,
CTPCMIICHUC IIPOABJIATH Ka4dycCTBa

TBOp‘lCCKOﬁ JINYHOCTH,

(pu3MYecKOro BOCHUTAHUSA: CHOPMUPOBAHHOCTH 3J0POBOTO H
Oe3omacHOro oOpasa KHM3HU, OTBETCTBEHHOT'O OTHOIIECHHS K CBOEMY
3I0POBBIO;
NOTpeOHOCTE B (PU3UYECKOM

COBCPHICHCTBOBAHUH, 3aHATHUAX|

CHOpTI/IBHO-O3,Z[Op0BHTCJ'ILHOI>i ACATCIBHOCTBIO,

U TBOPYECTBO CBOETO U JPYrMX HAPOJOB, OILYIIATh YMOLHOHAIBHOE|

METOJOB; MPHUMEHATh (OPMYNBI CIOXKEHUS W YMHOXXCHUS]

BEPOSITHOCTEH, KOMOMHATOpHbIE (aKThl H  (HOPMYIIBI

peIIeHNU 3ajay; OLIEHUBATh BEPOATHOCTH PEATBHBIX COOBITHIA;

pu

BHAKOMCTBO CO CIIyJYaHBIMH BEJTUYMHAMHU; YMCHUE MPHBOIUTH
MPUMEPBI TPOSIBIICHUS 3aKOHA OOJBIIUX YHCEN B MPUPOHBIX U
0OIECTBCHHLIX SIBJICHUSIX;

yMEThb ONEpPUPOBATh MOHATHAMHU: TOYKA, HpsMasd,
IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTpPaHHBIN yro,
CKpELIUBAIOIINECS MIpsIMBIE, MapajuIeNbHOCTh )51

NEePNEHANKYJIAPHOCTh MNPAMBIX W IUIOCKOCTEH, YrOJd MEXIY|
IPSAMBIMH, YIOJl MEXAY NPSAMOM M IUIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH, PAacCTOSTHUE
MEXIy NPSAMBIMH, PACCTOSIHUE MEXKJY IUIOCKOCTAMH; YMEHHUE
MCII0JIb30BATh [PH PELLICHUH 33/1a4 U3y4eHHbIE (DaKThl U TEOPEMB]]

IUIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB
OKpYXKaloIIero Mupa;

YMETb ONEPUPOBATH MOHITUSIMH: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, Ky0, Mapaienenumnes, npu3Ma, mupaMmua,
¢burypa v moBepxXHOCTh BpallleHus, IMIIUHIP, KOHYC, map, chepa,
ceueHus: (UTYpbl BpallEHUs, MJIOCKOCTh, Kacaromascs cdepsl,
[VIMHIpPA, KOHYCA, ILIOMIAb MOBEPXHOCTH MUPAMU/IBI, TTPU3MBI,
WIMHIpa,  IUomanas  cdepsl,
MPSMOYTOJILHOTO — MapajuleNienuneaa, MUPaMHUAbl, IPU3MBI,
[VUIMHpPA, KOHYCA, I1apa; yMeHHe n300pakaTh MHOTOTpaHHUKHU

KOHYCa, obbeM  KyOa,

" MOBCPXHOCTHU BpPAIICHHUA, UX CCUCHUA OT PYKH, C IMOMOLIbBIO
UCPTCIKHBIX HMHCTPYMCHTOB U 3JJICKTPOHHBIX CPEACTB; YMCHHUC

PaCcIIO3HaBaTb CUMMCTPUTIO B MMPOCTPAHCTBE; YMCHUC

PaCIIO3HaBaTh PABUJIbHBIC MHOTOT'PAHHUKH,




aKTHBHOE HETIPUATHE BPEIHBIX IPUBBIYEK U HHBIX (GOPM - YyMETb  ONEPUPOBATH  IOHATUSMHU:  JBIKECHUE B
PUYMHEHUS Bpeaa (pu3nuecKoMy U IICUXHYECKOMY 3/10POBBIO; OpOCTpAaHCTBE, NOJOOHBIE  (GUTYpBl B NPOCTPAHCTBE;
TPYA0BOI'0 BOCIIUTAHMA! UCII0JIb30BATh OTHOLLICHHE







T'OTOBHOCTDL K TPyAYy, OCO3HAHUC HCHHOCTU MaCTCPCTBA, pr,Z[OJIIO6I/IC;

TOTOBHOCTh K AaKTHUBHOM JACATCIIBHOCTU TEXHOJIOTHYECKON U

COI[MAJILHOM  HANpPaBJIEHHOCTH, CIOCOOHOCTh  WHUIIMHPOBATH,

[JIAHUPOBATh M CAMOCTOSITEIBLHO BBIMOJHATH TAKYIO JIEATEIHLHOCTS;
WHTEpEC K pazuyHbIM cdepam mpodecCHOHATBLHON JeSTENbHOCTH,

YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieid mpodeccun u|

PCATIN30BbIBATH coOCTBEHHBIE JKU3HEHHBIE TIJIaHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO U CaMO00Pa30BaHUIO Ha
MPOTSHKEHUM  BCEM  KU3HHM;  JIKOJOTMYECKOr0  BOCIMTAHMS:
c(OpPMHUPOBAHHOCTH SKOJIOTUYECKON KYJIbTYphl, IOHUMaHUE BIUSHUS
COIMATPHO-9KOHOMUYECKHUX MPOIIECCOB HA COCTOSIHME MPUPOJTHON U
COILIMAJILHOM Ccpejibl, 0CO3HaHME I100aIbHOTO XapaKTepa
PKOJIOTUYECKHUX TTPOOIIEM;

[JIAHUPOBAHUE U OCYIIECTBIICHUE JICVCTBHI B OKPYKAIOIIIEH Cpeie Ha
OCHOBE 3HAHUS LEJed YCTOMYMBOIO pPA3BUTHA YEJIOBEUYECTBA;
AKTUBHOE HEMPUATHE IEUCTBUM, IPUHOCSIINX BPEIl OKPYKaIOIIEH
cpene;

YMEHHME  TMPOTHO3UPOBATH  HEONAroNpUATHBIE  SKOJOTUYECKUE
[OCJICICTBUSL TMPEANPUHUMAEMBIX IEMCTBUM, NpedoTBpaIiaTh UX;
paciupeHue OmbITa AeSITEIbHOCTU YKOJIOTUYECKOM HAlIPaBICHHOCTH;
LHEHHOCTH HAYYHOI0 MO3HAHHUSA'
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOILIECTBEHHON
[IPaKTUKH, OCHOBAaHHOTO Ha JAHAJIOre KyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUDE;

COBCPIICHCTBOBAHUC SI3BIKOBOM M YUTATEIIbCKOM KYJBTYPBI KaK
cpeacTBa B3aHMO/JICHCTBUS MCKAY JIIOAbMHU U ITO3HAHUA MHPA;

IUIOIael MOBEpXHOCTEH M 00BEMOB MOAOOHBIX (UTYp TpH

pellIeHnH 3a/1a4;

YMETb BBIUUCIATH T'€OMETPUYECKUE BEIMYMHBI (JUIMHA,
yroJ1, Ioma s, 00beM, MI0Ia b [IOBEPXHOCTH), UCIIOJIb3Ys

U3y4eHHbIe (POPMYITBI U METOIBI;

YMETb  OINEpUPOBATh  IMOHATHUAMM:  IPAMOYrOJIbHAs

CHUCTEMa KOOpPJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAWHATHI
BEKTOpa, CKaJSIPHOE MPOU3BENIEHUE, YrOJl MEXAY BEKTOpami,
CyMMa BEKTOPOB, IIPOU3BEJCHIE BEKTOPA HA YUCIIO; HAXOUTH C

[MOMOLUIBIO U3YYEHHBIX (OPMYJ KOOPIAUHATHI CEPEANHBI OTPE3KA,

pacCTOSAHHUE MEXKAY ABYMS TOUKAMMU,

yYMEThb BBIOWpaTh MOIXOASIIMNA W3Y4YEHHBIM MeTon Mais

PCIICHUA 3aa4yud, pacClio3HaBaTb MAaTEMATHUYCCKUC q)aKTBI Hu

MAaTEMATUUYCCKUE MOJIACIIM B IPUPOJHBIX H O6HICCTBCHHI)IX

SBJICHUSIX, B MCKYCCTBE, YyMEHHE NPUBOJUTH TPUMEPH]

MAaTEMAaTUYCCKUX OTKpBITI/Iﬁ

MaTeMaTUYE€CKON HAyKH.

POCCHUICKOM U MHUPOBOH

YMETh ONEpUPOBATH MOHATHIMHU: ONpeAeTIeHIE, aKCHoMa,

TCOpEMaA, CICACTBHUC, CBOﬁCTBO, IIPpHU3HAK, JOKa3aTcIbCTBO,

paBHOCUIIbHBIE  (OPMYIHPOBKH; yMeHHE  (OPMYIHPOBAThH

06paTHO€ H IIPOTUBOIIOJIOKHOC YTBCPIKIACHHUC, IMIPHUBOJAUTDH

npuMepsl U KOHTPIPUMEPBI,
UHIYKIUY;

PACCYKJACHUA TIpU PCIICHHUU 3a4a4, OLCHUBATH JIOTHMYCCKYIO

HUCIIOJIB30BAaThb MECTO[|

MaTeMaTH4eCKOM IIpOBOJAUTD JO0Ka3aTCIbHBIC

[MIPAaBUJIbHOCTDb paccymz[eHm“d;

- YMCTb ONICpUPOBATH NOHATHUAMMU MHO>KECTBO,,
IMIOAMHOXKECTBO, ornepanuu HaJd MHOXKXCCTBAMH;, YMCHUC
CII0JIb30BaTh TeOpeTI/IKOMHO)KCCTBCHHHﬁ armapar JUIA




OIIMCaHUs peabHBIX IIPOLIECCOB U SIBJICHUH IIPU PELICHUN 3a/1a4,
B TOM YHCJIE U3 APYTHX YUEOHBIX IPEIMETOB;







OCO3HAHME I[EHHOCTM HAYYHOW  JIEATCIILHOCTH, T'OTOBHOCTH
OCYILIECTBIISITh TPOCKTHYID M HCCIEIOBATEIbCKYIO JEATEIHHOCTD
WHIMBUIYAIBHO U B TPYIIIIE.
MeTanpeaMeTHble Pe3yJbTAThl OCBOEHUS OCHOBHOIA
00pa30oBaTeIbHON MPOrPaMMbI 10J’KHBI 0TPAXKATH !

8.1. OBnaseHre yHUBEpCATbHBIMU YICOHBIMH MO3HABATEIIHLHBIMH
NEHCTBUSMU:

a)

(dhopMynupoBaTh U aKTyaJU3UpoOBaTh MpoOJIeMYy, paccMaTpUBaTh €€

0a3oBbIe JJOTUHYECKHE JelCTBHA: CaMOCTOATCIBHO

BCECTOPOHHE;

YCTaHABIWBATh CYIIECTBEHHBIN TMPU3HAK WJIA OCHOBAHUS JIJIs
CpaBHEHUS, Kiaccu(pukanuu u 0000IIeHUS;

OTIPENIETIATh 1EJH eI TEIbHOCTH, 3371aBaTh MapaMeTpbl U KPUTEPUHU
WX TOCTHXKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pACCMATPUBAEMBIX
SIBJICHUSX;

BHOCUTh KOPPEKTUBBI B JESTEIHHOCTb, OIICHHBATH COOTBETCTBHE
PE3yNbTAaTOB IIEJIIM, OLICHUBATh PUCKHU MOCEACTBUN JESTENbHOCTH;
pa3BUBaTh KpPEAaTHMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX

mpooJeM;

0) 0a3oBble HCC/IeN0BATENbCKHE IEMCTBUSI: BIAJCTh HABBIKAMH|

y4eOHO-HUCCIeI0BATENIbCKON M MTPOEKTHOM JEesTeIbHOCTH, HaBBIKAMU
paspeleHus npoosiem;

CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METOJIOB
pElIeHNs MPaKTUYECKUX 3a]a4, MPUMEHEHHUIO PA3IUYHBIX METOJIOB

TTO3HAHU,

YMETh OINEPUPOBATh MOHATHAMH: Tpad, CBSI3HBIA rpad,
nepeBo, LUK, rpad HaA IUIOCKOCTH;, YMEHHE 3aJaBaTh U
OMMCHIBaTh Tpadbl PA3TUYHBIMU CHOCOOAaMH; HCIOJIb30BAThH
rpadbl Ipy peleHu 3a/1ay;

- YMETh CBOOOJTHO ONEpUpPOBATh MOHATHSAMH: COYETAHHE,
MepecTaHOBKA, YMCIO COYETAHWUN, YHUCIO MEPECTAHOBOK; OMHOM
u

HpioToHa; yMeHue NpPUMEHATh KOMOMHATOpHbIE (aKThI

PACCYKACHUSA TJIs pCHIICHUSA 3a1a4;

-yMETb ONEPUPOBATH NMOHATHUSAMHU: HATypaJbHOE YHCIIO, LEJIO0E

HUUCJIO, OCTAaTOK 1O  MOJAYIK,  PAlMOHAIBHOE  YHUCIO,
MppAMOHATILHOE YKCJIO, MHOKECTBA HATypajbHbBIX, IENbIX,
palMOHAIbHbBIX, JEHCTBUTEIBHBIX YHCEN; YMEHUE HCIOIb30BaTh
MpPU3HAKK JCIMMOCTH, HAWMEHBIIUWA OOIUNA JeNUTeNlh W
HauMEHbIIIee 00IIee KpaTHOe, ArOpUT™M EBKIIMIA mpu pemeHnn
3ajiay; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHUCTEMaMU

CUMCIICHUS,

yMETh CBOOOJHO OMNEpUPOBATHh IMOHATUSAMHU: CTENEHb C
[[eJIbIM [T0Ka3aTeleM, KOPEeHb HaTypajJbHOUM CTENEHH, CTENEeHb C

PpallHOHAJIbHBIM IIOKA3aTCJICM, CTCIICHb C ﬂeﬁCTBHTeHBHBIM

(BelIeCTBEHHBIM) TIOKa3aTesieM, JiorapuM 4YHcia, CHHYC,
KOCHHYC U TAaHT€HC IIPOM3BOJILHOTO YHCIIA;

YMETb OTIepUpPOBATH MOHATUSIMHU: TOKJIECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO,

CHUCTEMa ypaBHeHI/Iﬁ 1 HCPABCHCTB, PaBHOCHUJIBHOCTD ypaBHeHHﬁ,
HCPABCHCTB H CUCTCM, pallMOHAIBHBIC, HWPPAalHNOHAJIbHBIC,
I1OKAa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(I)MI/ILICCKI/IC,
TPUTOHOMCTPHUYCCKUC YpaBHCHUS, HCPABCHCTBA N CHCTCMBI;
YMCHHC pPCIIATh YpaBHCHHUA, HCEPABCHCTBA H CUCTCMbI C
[MOMOIIIBIO  PA3JINYHBIX INpuUEMOB; pcClIaTb YpPAaBHCHMU:,




OBJIAICHUC BUAaMU ACATCIbHOCTH I10 IMOJIYYCHUIO HOBOTI'O 3HAHUS, CTOHCPABCHCTBA U CUCTCMbBI C ITapaMETPOM; IIPUMCHATL YPaBHCHUA,
HHTCPIPpCTALUU, HpCO6p330BaHI/IIO U IPUMCHCHUIO B PA3JIMYHBIX[HCPABCHCTBA, UX CUCTCMbI

y‘-IGGHBIX CUTyalusax, B TOM YHCJIC IIpU CO3JaHUHA y‘-Ie6HLIX n
COHAJIbHBIX IIPOCKTOB,







(dbopMHpOBaHHE HAyYHOTO THIIA MBIIUICHUS, BIIAJCHHEC HAYYHOH
TGpMHHOJ’IOFHCﬁ, KIIFOYCBBIMU IIOHATHUAMU U METOAAMU,

CTaBHUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTEILHOMN
ACATCIIbBHOCTH U )KU3HCHHBIX CUTYAlIHUAX;

BbIABJIATL MPHUYMHHO-CICACTBCHHBIC CBA3M W aAKTYyaJIU3UPOBATH
3aa4y, BBIABUT'aTb THIIOTE3Y €€ PCUICHUA, HAXOAUTh ApTYMCHTHI IJIA
JI0Ka3aTelnbCTBA CBOMX YTBEP)KICHWH, 3alaBaTh MapaMeTpbl U
KPUTEPUH PELICHNA,

AHAJIM3UPOBATE TOJYYCHHBIC B XOAC PCHICHHA 3aaa4dud pC3yibTaThl,
KPUTHYCCKU OLICHUBATH HX JOCTOBCPHOCTD, IMPOrHO3UpPOBATH
N3MCHCHUC B HOBEIX YCIIOBUAX,

JaBaTb OICHKY HOBBIM CHUTyallussM, OILICHUBATb HpI/IO6peTeHHI)II\/'I
OTIBIT;

pa3pabaThiBaTh TUIAH pEIICHUS TNPOOJIEMBl C YJYETOM aHaau3a
MMEIOIUXCA ~ MaTepHalIbHBIX W HEMaTepUalbHBIX  PECYPCOB;
OCYILIECTBJISITh LI€JICHANpPABIEHHBIM TOUCK TIepeHOca CPEACTB U
croco0o0B JEHCTBUSA B MPO(ECCHOHANBHYIO CPENY;

YMETb IEPEHOCUTh 3HAHUS B MO3HABATEJIbHYI0 M MPAKTUYECKYIO
007acTH KU3ZHECSITEILHOCTH;

YMETb WHTETPUPOBATH 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 00JacTeii;
BBIJIBUTaTh HOBBIE WJIEH, Mpeaiaratb OpPUTMHAJbHBIC MOIXOAbl U
pElIeHNUS;

CTaBUTH MPOOJIEMBbI U 33]a4Uu, IOMYCKAIOIIKE albTepHATUBHbBIC
pEIlIeHNUS;

B) padoTa ¢ MH(oOpMalUeli: BlIaJIeTh HABBIKAMH MOJTyYEeHUs
MH(pOpMAaIMK U3 HICTOUHUKOB Pa3HbIX TUIIOB, CaMOCTOSITENIBHO
OCYILIECTBIIATH TIOMCK, aHam3,

AJI1 pCHICHUA MATCMATUYCCKHUX 3aJad W 3ada4 U3 Pa3INYHbBIX|
o0JacTell HayK U pealibHOM JKU3HH;

-yMETbh CBOOOJHO ONEpUPOBATh MOHATUAMU: rpaduK (QyHKIUH,
oOpaTHast GYHKIIHSI, KOMITO3UIMS (DYHKIMIA, THHEHHAsT QYHKIHS,

KBafpaTHyHass (YHKOHS, CTeNeHHas (QYHKOUS C  ENbIM
MoKa3aTejaeM, TPUTOHOMETpUYeCKne (YHKIUH, OOpaTHbIC
TPUTOHOMETPUUYECKHE ¢byHKIMH, ITOKa3aTeJIbHAst 51

forapupmMuyeckas QyHKIINH; YMEHHE CTPOUTh I'paduKu

(GyHKUMH, BBINOJHATH MpeoOpa3oBaHus TrpapuKoB (QYHKIIHIL;
YMEHUE HCNOIb30BaTh TIpaduku QyHKIUN I U3yYEHHUS
MPOLIECCOB M 3aBHCUMOCTEHM NpU pelIeHHH 33434 U3 JPYrux

y4eOHbIX TPEIMETOB U U3 peajbHOW JKHU3HU; BBIpAXKaTb
(bopMynaMu 3aBUCUMOCTH MEXKy BEIMYUHAMU;
YMEHHE CBOOOJHO OINEpUPOBaTh IMOHATUSMH: UYETHOCTH

(b YHKITNY, IEPUOTUYHOCTH (PYHKITUH, OTPAHUYCHHOCTh (DYHKITHH,
MOHOTOHHOCTh (DYHKITUH, SKCTpeMyM (YHKIIUH, HAUOOJbIIIEE U
HarMEHBIIIee 3HaUeHUs (PYHKIIMK HA TIPOMEXKYTKE; YMEHUE
NIPOBOJIUTH UCCIIEAOBaHNE (DYHKIINU;

YMEHHUE HCIIOJIb30BaTh CBOMCTBA W rpadukd GyHKIUN JUIs
pelICHUs ypaBHEHHWW, HEPaBEHCTB M 3a7ad C IapaMeTpaMu;
300pakaTh Ha KOOPJWHATHOM TNIOCKOCTH MHOYKECTBA PEIICHHUN
yYpPaBHEHUH, HEPABCHCTB M UX CUCTEM;

- YMCTb CBO6OI[HO OIICPHUPOBATH IIOHATHUAMMU:
I1O0CJICA0BATCIIbHOCTD, apI/I(i)MeTI/I‘leCKaH Imporpeccus,
FCOMCTPHUYICCKAs Imporpeccus, OECKOHEYHO y6I>IBaIOH_Ia${
FCOMCTPHUYICCKAsA IIpOTrpeCCHsi; YMCHUC 3aJaBaTh

[MOCJICA0BATCIIbHOCTH, B TOM YHCJIC C IIOMOLIBIO PCKYPPCHTHLIX
(bopmyu;




CHCTEMATH3aIMIO U MHTEPIIPETAUI0 HHPOPMAIIUH Pa3ITUIHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

- YMETh  OINEPHPOBATH  TMOHSATHAMHU:  HENPEPHIBHOCTH
¢dyHKIIMM, acuMOTOTHl Tpaduka (yHKIWU, TepBas U BTOpas
IPOM3BOIHAS







CO3/1aBaTh TEKCTHI B PA3IMUYHBIX (opMaTax C y4eTOM Ha3HAYCHUs
nH(GOpPMAIINY U 1IETICBOM ayAUTOPUH, BEIOUPAst ONTUMANBHYIO (hopmy|
MPEICTABICHUS U BU3YaIH3AIUH;

OILICHUBATh uHpopManuu, ee

AOCTOBCPHOCTD, JICTUTUMHOCTD

COOTBCTCTBHUE IIpaBOBbBIM u MOPaJIbHO-3TUYCCKUM HOpMaM;
HCII0JIb30BaTh CpCACTBA I/IH(I)OpMaLII/IOHHI)IX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B pEeHICHUN KOTHHUTHUBHBIX, KOMMYHHUKATHUBHBIX ¢
OpraHU3al[MOHHBIX 33734 C COOJII0/IEHuEM TPeOOBAaHUN 3PrOHOMMUKH,
TEXHHUKH 0€3011aCHOCTH, TUTUEHBI, pecypcocOepeKeHus], IPaBOBbIX U
STUYECKUX HOPM, HOpM MH(POPMAIMOHHOIN 0€301acHOCTH; BIAAETh
HaBbIKaMH pacrio3HaBaHHA I/IH(i)OpMaHI/II/I,

u 3aIIUTHI

nH(OPMaLIMOHHON 6E€30MaCHOCTH JTUYHOCTH.
8.2.

NeliCTBUSIMU: a) O0LIEHUE:

OB.HalIeHPle YHUBEPCAJIBbHBIMU KOMMYHUKATUBHBIMHA

OCYILIECTBIISITh KOMMYHHUKAIIUHU BO BceX chepax KU3HH; PacliO3HABATh
HeBepOaIbHbIE CPECTBA OOIICHNUS, TOHUMATh 3HAY€HUE COLUAIbHBIX
3HAKOB, PAacro3HaBaTh MPEANOCHUIKM KOH(IUKTHBIX CUTyaUUd U
cMSr4aTh KOH(MIUKTHI;

BJIAACTb PpPa3/IMYHbBIMHA crocodamu O6IJ.[€HI/I${ n BSaHMOHCﬁCTBHH;

APTrYMCHTUPOBAHHO BECTHU AUAJIOI, YMETh CMATI4aThb KOH(bJ'II/IKTHBIe

CUTYyalllH,

PAa3BCPHYTO HU  JIOTUYHO H3JIaraTb CBOKO TOYKY 3pCHUA C
KM CIIOJIb30BAHUEM SA3BIKOBBIX CpCACTB; 6) coBMecCTHasA
ACATECJIbHOCTD: IIOHUMAThb n HCIIOJIBb30BaThb npeumMmynieCcTBa

KOMAaHJIHOMN U

WHIUBUIYaIbHOU pabOTHI;
BBHIOMpPATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHI C ydeToM
00X HHTEPECOB M BO3MOXKHOCTEH Ka)JI0TO JieHa KOJIJICKTHBA;

(GYHKIIUH, TEOMETPUUYECKUH U PU3NIECKUN CMBICI IIPOU3BOTHOM,
MepBOOOpa3Hasi, ONpPEACICHHBI WHTErpaj; YMEHHE HaXOIUTh
rpadpuka  QYHKIUH;  YMEHHE
MPOU3BOIHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO M KOMITO3UIIHH

ACUMIITOTBI BBIYUCIIATH

(byHKITMI1, HAXOAUTH YpaBHEHUE KAcaTEIbHOU K rpaduKy

GyHKIMY; YMEHHME  HCIIOJb30BaThb IPOU3BOAHYIO  JUIS
MCCIIEIOBAHMS GyHKOMH, A0 HAXOXKICHUS HAWITYYIIEro
pELICHNsT B NPUKIAJHBIX, B TOM YHCIE COLMAIBHO-

DKOHOMUYECKUX W (U3UYECKUX 3aJayax, Ui OIpeAesieHUs
CKOPOCTU M YCKOPEHHUsI; HAXOJUTh IJIOMATN U 00beMbl QUTYD C
MOMONIBI0 MHTErpajia; MPUBOJUTH MPUMEPHI MATEMATHUYECKOTO
MOJECIINPOBAHUS C

nomoIbio audhepeHITnaTbHbIX YPaBHCHU;

YMETb OICPpHUPOBATH TMOHATHAMHU: KOMIIIICKCHOC 4YMCIIO,
COTIPSDKEHHBIE KOMIUICKCHBIE YHCIIA, MOJAYJIb W apryMEHT
KOMIUIEKCHOTO 4YHClia, (opMa 3aluchd KOMIUICKCHBIX YHUCEI
(reomeTpuyeckasi, TPUTOHOMETpPHYECKass M aireOpamdeckas);
YMETh  TpPOW3BOAMTH  apudmMeTnueckue  JEHCTBHS  C
KOMIUIEKCHBIMU YUCIIAaMH; IPUBOJIUTH MTPUMEPHI UCTIOIB30BAHNUS

KOMIIJIICKCHBIX YHUCECII,

YMETHb CBO60,I[HO OIICpUpOBaTh IOHATHAMH: CPEIHCEC

apudmeTnyeckoe, MeauaHa, HauOoJblllee U HaWMEHbIIee
3HAYCHUS, pa3Max, AUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE s
JAHHBIX;  YMEHHE  HCCIIEIOBATH|
B TOM 4YHCJIE€ C MPUMEHEHUEM
rpaguuecKkux METOJOB M 3JEKTPOHHBIX CPEICTB; TrpadUuecKH

MCCICA0BAaTh COBMCCTHBIC Ha6J'IIOI[eHI/I$I C IMOMOMIbIO JuarpaMm

OIIMCAaHUA YU CJIOBBIX

CTaTUCTHUYCCKHC TaHHBIC,

paccenuBanus U JIMHEHO M perpeccuu;




- YMETb
MCII0JIb30BAHUEM
pelieHns 3a1a4

HAXOJHTh BEPOSTHOCTH
rpaUuecKux METOOB;

COOBITUI C
MPUMEHSTh IS







[IPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH HU
KOOPAMHUPOBATH JEHCTBUS IO €€ JOCTMIKEHHUIO: COCTAaBJIATH IUIAH
NCUCTBUM, pacIpeneisiTb pOJIM C y4eTOM MHEHHMM Y4acTHHUKOB,

00Cy)XJaTh pe3yJIbTaTbl COBMECTHOM: pabOThI;

OLCHUBATb Ka4€CTBO CBOCI'O BKJIaJlda U KAXKIOTO Y4YaCTHHUKA KOMAaH/Ibl|

B OOIIMIA pe3yNIbTaT IO pa3padOTaHHBIM KPUTEPHUSIM;

[peaiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAECU C MO3UIMH HOBU3HBI,
OpUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSAX pEaJbHOTO,
BUPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
OCYILIECTBJISITh IO3UTHUBHOE CTPATETNYECKOE MTOBEICHUE B PA3INUHbIX
CUTyallUsiX, IMpPOSBIATH TBOPYECTBO U BOOOpaxkeHHe, ObITh
MHULMATUBHBIM.

8.3.

neliCTBHSIMU.

a)

IIO3HABATCIIbHYIO ICATCIIBHOCTH, BBISABIIATH HpO6J’I€MBI, CTaBUTh H

OBiageHHe YHHMBepPCAJIbHBIMHM PeryJisiTHBHBIMH

CaMOOpraHu3anvs: CaMOCTOATECIBbHO OCYIICCTBJIATH

dbopMmynupoBaTh  COOCTBEHHbIE 33Jayd B  00pazoBaTeNbHON

JCATCIIBHOCTH n KHN3HCHHBIX CUTyalusax; CaMOCTOATCIBHO

COCTABJIATH IINIaH PCIICHUSA HpO6J’ICMBI C YUYCTOM HMMCHOIIUXCA
PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U HpC,Z[HO‘lTCHPIfI;

1aBaTb OLICHKY HOBBIM CUTYAllUAM,

PACHIHUPATE PaAMKH y‘IC6HOFO npeaMcTa Ha OCHOBC JIMYHBIX

MpEeANOYTECHUH;

JenaTh  OCO3HAHHBIM  BBIOOp, AapryMEHTHUpOBaThb €ro, Oparp

OTBCTCTBCHHOCTD 3a PCHICHUC,
OLICHUBATb HpI/IO6peTeHHBII\/’I OIIBIT,

(bopMyIbI CIIOKEHUSI M YMHOXEHHSI BEpPOATHOCTEH, (popmyny|
MOJHON BeposATHOCTH, ¢Gopmyiny bepHymn, kKoMOWHATOpHBIE
(baxTbl U HOPMYJIBI; OLICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHIA;
YMEHUE OIEpUPOBATH IMOHATHUIMMU:

Cly4yalHasi BEJIWYMHA,

pacrpenesieHue BEpPOSTHOCTEM, MaTEMaTU4eCKOEe OXKUIaHUE,
UCIIEPCU M CTAaHJIAPTHOE OTKJIOHEHUE CIy4YalHOW BEJIMYUHBI,
(DyHKLIMM ~ pacnpenesieHus
[0Ka3aTeJIbHOTO W HOPMAJbHOTO  PACIpPEICIICHU;

CBOMCTBA

U IUIOTHOCTH  PaBHOMEPHOTIO,
yMEHHUE
MCII0JIb30BAaTh W3Y4YECHHBIX paACHpENeIICHHH I
peleHus 3aaay; 3HAKOMCTBO C MOHSTHUAMM: 3aKOH OOJIBIINX
HHCEN, METOAbI BBIOOPOUHBIX UCCIEA0BAHUN; YMEHHE TPUBOIUTH

MpUMephl MPOSIBICHUS 3aKOHA OOJBIINX YHCEN B IPUPOJHBIX U

0OIIECTBEHHBIX SABJICHUSIX;
- YyMETh CBOOOJHO OIIEPUPOBATH TIOHATHSAMH: TOYKA, MPSMasi,
MIOCKOCTh, TPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH yro,

[IBYTPAHHBIM  yrojl, TPEXTPaHHBIM yroj, I[epeceKaroiuecs,
napasiebHble U CKPELMBAIOIINECS MPSMBIE, MapajlIeIbHOCTh U
MEepIEHANKYAIPHOCTh MPSAMBIX U IUIOCKOCTEH, YTroid MeExXny|
NPSMBIMU, YTOJ MEXIY MPSIMON M IJIOCKOCTBIO, YroJl MEXIY|
[UIOCKOCTSIMU; YMEHHE UCIOJIb30BaTh IPH pEHICHUH 3ajay
M3y4eHHbIE (PAKTHI M TEOPEMBI IJITAHUMETPUU; YMEHHUE OLIEHUBATH
pa3Mepbl 00BEKTOB B OKPYXKAIOILEM MUPE; YMEHHUE OIEpUPOBATH
MOHATUSAMU:  MHOTOTPAaHHUK,  CEUYEHHWE  MHOTOTpaHHHKA,
MpaBUJIbHBIM MHOTOTPAaHHUK, NpU3Ma, NUpaMmuga, Qurypa u
MOBEPXHOCTh BpallleHHWs, IWIMHAP, KOHYC, Mmap, cdepa,
pa3BepTKa TIOBEPXHOCTH, CEUEHUsS KOHyca U IMIMHIPA,
MmapasuieJbHble OCH WJIM OCHOBAHUIO, CEYCHHE I1apa, IMIOCKOCTb,
Kacatoriasicss cdepbl, LUUIUHApPA, KOHYCa; YMEHHE CTPOUTHh
CeueHHEe MHOTOTPaHHUKA, N300paxkaTh MHOTOTPAHHUKH, (DUTYPHI
1 IOBEPXHOCTH BPAILIEHUS], UX CEUECHHUS], B TOM YHCIIE C TOMOUIBIO







crocoO0CTBOBATH (POPMUPOBAHHIO U IIPOSIBIICHUIO IIMPOKOH Py IUIHH

B pa3HBIX O00NacTAX 3HAHWN, TMIOCTOSHHO TIOBBIIIATH CBOM

o0Opa3oBaTeNbHBI U KYJIBTYPHBIH YPOBEHb, 0) CAMOKOHTPOJIb:
1aBaTh OLICHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTHUBBI B

ANCATCIIbHOCTh, OLCHUBATHL COOTBCTCTBHUEC PC3YJIbTATOB ILECIAM;
BJIaJICTh HaBbIKAMHM IIO3HABATEJIbHON peQIIeKCUM KaK OCO3HaHUs
COBEpIIAEMBbIX JCHUCTBUH U

MBICIIMTCIIBHBIX  IMPONECCOB, HX

pEe3yJbTaTOB U OCHOBAHUM;

MCII0JIb30BAaTh MpPUEMBI pedIeKCUHU JJsl OLEHKHU CUTYyalluu, BbIOOpA
BEPHOTO pEIICHNUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEICHHUS 110
X CHUKEHUIO;

B)

c¢()OpMHPOBAHHOCTH: CAMOCO3HAHUS, BKIIOYAIOMIETO CHOCOOHOCTH

3MOIII/IOHaJ1beII7[ HHTCE/JIEKT, HpeZIHOJIaFaIOHIHﬁ
MOHUMAaTh CBOE SMOILIMOHAIBHOE COCTOSIHHE, BHICTH HAIpPaBJICHUS
Pa3BUTHS COOCTBEHHOW IMOIMOHAILHOMN Cepbl, ObITh YBEPECHHBIM B
ce0e; caMOperyJIMpOBaHHS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE
[PUHAMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHHUE, CHOCOOHOCTH
aJlalTHPOBAThCS K HSMOLMOHAIBHBIM HM3MEHEHUSM W  TPOSBIIATH
rUOKOCTbh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHUE K JIOCTHKECHUIO
[[EJIM ¥ YCIIeXY, ONTHUMHU3M, HHUIIUATUBHOCTh, YMCHHUE JICHCTBOBATH,
WCXOJIsl U3 CBOUX BO3MOXKHOCTEHA;

OMIIATHUH, BKJIIOUaroniei CIIOCOOHOCTh ITOHHUMATH OMOIMOHAJIBHOC
COCTOSAHHC ApPYTHUX, YYUTLIBATD €ro npu OCYIICCTBJICHUHN
KOMMYHUKAIIUH, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO;

WIEKTPOHHBIX  CPEACTB; YMEHHE IIPUMEHATH  CBOWCTBQ

bopmynupoBaTh
0

reOMETPUUYECKUX (QUTYp, CaAMOCTOSTEIHHO

OTIpEeNIeIeHUs] HM3y4aeMbIX (Uryp, BBLABHTaTh T'HIIOTE3bI
CBOICTBAaxX U NMPU3HAKAX T€OMETPUUECKUX PUTYP, 0OOCHOBBIBATH
FJTA OTIPOBEPTaTh UX; YMEHUE MPOBOAUTH Kilaccuukauio puryp
[0  Pa3IMYHBIM HE0OX0IUMBbIE

IIprU3HAKaM, BBITIOJIHATH

VTOTIOJTHUTCIIbHBIC IIOCTPOCHU S,

YMETb CBOOOJIHO OIEpPUpPOBaTh MOHATHSAMU: IUIOIIAIb
¢burypsl, 00beM (GUrypsl, BeIMUMHA YIJla, pAaCCTOSHUE OT TOUKU
10 TJIOCKOCTH, PaCCTOSIHUE MEK Ty MPSMBIMH, PACCTOSIHUE MEKTY)|
cepsl,
KOHYCa,

IIJIOCKOCTAMHU, IIJIOIIadb

MIPU3MBI,

TIOIIAIb
HWIHHAPA,
napasuieienumena,

MTOBEPXHOCTH
KyoOa,
MIPHU3MBI,

MU paMU/IbI, 00beM

MPSMOYTOJIbHOTO MAPaMUJIBI,
WJIAHPA, KOHYCA, 11apa; YMEHHE HAXOIUTh OTHOILIEHUE

00bEMOB MOJOOHBIX UTYD;

yMeTh CBOOOIHO OIEPHPOBATH TOHSATHIMHU: JBIKCHHE,
napajuieIbHBId  TIEPEHOC, CHMMETPUS Ha TIUIOCKOCTH W B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOA00HUS, MOJ00HBIE
(GUrypsl; yMEHHE paclio3HaBaTh PaBHbIC M TOJOOHbBIE (GUTYPHI, B
TOM 4YHCIE B TPHPOJIE, ApXUTEKType; yMEHHE
WCIIOJIb30BaTh  TFEOMETPUYECKHE HAXOJIUTh
reOMETPUYECKUE BEIIMYMHBI (JUTHMHA, YTOJI, INIONIalh, 00BEM) IPU
peLICHUH 33]1a4 U3 JIPYTUX YUESOHBIX IPEAMETOB U U3 PeaIbHOM

HCKYCCTBC,
OTHOIIICHUA,

JKHU3HU,

YMCTb CBO60)IHO OIICPHUPOBATH INOHATHUAMMU:
[MPAMOYTOJibHass CUCTEMAa KOOPAHWHAT, BCEKTOP, KOOPAWHATHI
TOYKH, KOOPAWHATBI BEKTOpPA, CyMMa BCKTOPOB, ITPOU3BCACHUC
BCKTOPA Ha YHCJIO, PA3JIOKCHUC BCKTOPA 110 6a3I/ICY, CKaJILIpHOC
IMPONU3BCACHUC, BCKTOPHOC MMPOU3BCACHUC, yroia MCKAY]




BCKTOpaMH,; YMCHHUC HUCII0JIb30BATh BCKTOpHBIfI u KOOpI[I/IHaTHBIf/i
MCTOI IJIA pCHICHUA




COLIMAJIBHBIX HAaBBIKOB, BK/IKYAKOIIHUX CIIOCOOHOCTH BBICTpanuBaTh
OTHOIICHUA C APYIUMU JIFOJAbMU, 3a6OTI/ITLC$I, MPOABJIATE UHTCPEC U

pa3perrats KOH(INKTHL,

) IPUHSATHE ce0sl M APYTUX JIIO/Aei: IpUHUMATh ce0s1, MIOHUMAas CBOU
HEJIOCTaTKU M JOCTOMHCTBA; NPUHMMATh MOTUBBI U apryMEHThI
NPYTUX JIOJIEH IPU aHAINU3€ pe3yIbTaTOB JIEATEIbHOCTH; IPU3HABATH
CBOE IMpaBO M IMpaBO JAPYruxX JroAed Ha OIMOKU; pa3BUBAThH
CIIOCOOHOCTh MOHUMATh MUP C MO3UILIUU APYTOTO YeIOBEKa.

F€OMETPUYECKUX 3a7ay U 3a7ad JPYTUX Y4YEOHBIX IMPEIMETOB;
OIIEpUPOBATh MOHATHAMM: Marpuua 2x2 u 3x3, ompenenuTeb
MaTpULIbL, FEOMETPUUECKUNA CMBICI OIIPENETUTENS;

- YMETb MOJEIMPOBATh DPEAIBHBIC CUTYallUH HA S3BIKE
MAaTEMAaTHKHU; COCTABJIATh BBIPAKCHUS, YPABHEHHUsI, HEPABEHCTBA
U UX CUCTEMBI 10 YCIOBHIO 33J1a4M, MCCIIE0BATh ITOCTPOCHHBIE
MOJEIIU c HCIOJIb30BAHUEM amnmapara anreoOpsl,
WHTEPIPETUPOBATH MIOJTy4ECHHBIN pe3yJbTar; CTPOMTH|
MaTE€MaTHYECKHE MOJIEIH C IIOMOIIbIO TEOMETPUYECKUX TOHATUI
W BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMHU IPAKTUYECKUE 3a]a4H;
COCTAaBJSATh BEPOSTHOCTHYKD MOJEIb W HWHTEPNPETHPOBATH
[TOJTY4EHHBIN pe3ysbTaT; PelaTh MPUKIIAIHbIE 3a0a49n

CpEICTBAMH  MaTEeMaTHYeCKOro aHaiW3a, B TOM  YHCIIE
COIMATBPHOYKOHOMUYECKOTO B (PU3UIECKOTO XapaKTepa;

- YMEHHE BBIOMpATh MOAXOIAMIMA METOA Ui pelIeHus
3aJaul; TMOHUMAaHHE 3HAYUMOCTH MaTEeMaTHKd B H3YYEHHH
MPUPOJHBIX U OOIIECTBEHHBIX MPOILIECCOB U SIBICHUMN; YMEHHE
pacro3HaBaTh MpOSIBJICHHE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE,
YMEHHE NPUBOJUTH MPUMEPbl MaTEeMaTHYECKUX OTKPBITUH

POCCUICKOM 1 MUPOBOM MaTEMAaTUUYECKON HAyKH




IIK 1.3. Onpenensite
MOCIIEI0BATEILHOCTD U
ONITUMAJIbHBIC PEKHMBI
00pabOTKH Pa3TUIHBIX
W3/1eIui Ha
METAJUIOPEXKYIIUX
CTaHKax Pa3IndHOTO
BUJIA U THIIA
(CBEpIIHIIBHBIX,
TOKapHBIX, Ppe3epHBIX
KOITUPOBAIIbHBIX,
IITIOHOYHBIX U
HUTH(OBATIBHBIX) B
COOTBETCTBHUH C
3aJJaHHEM.

Pa3BUBATb KPCATUBHOC MBIIIJICHHUC ITPU PCILICHU N
IMPON3BOACTBCHHBIX HpO6JI€M AHAJIN3UPOBATDH IMOJTYUCHHBIC B XOA€
PCIICHUA 3aJa4U PE3YJIbTAThl, KDUTUYCCKU OLICHUBATH UX

NIOCTOBCPHOCTD, IIPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBHAX; -~

YMETh IIEPEHOCHUTD 3HAHUS B ITI0O3HABATEIIBHYIO U IIPAKTUYECKYIO
00J1aCTH KUZHECSITEILHOCTH; - YMETh HHTETPUPOBATh 3HAHUS U3
pa3HBIX MPEAMETHBIX 00JIaCTeH; - BbIABUTaTh HOBBIE UJIEH,

[pcayiaraTb OPUrHHAJIbHBIC TOAXO0AbI U PCIICHUSA; U CIIOCOOHOCTD HX

MCIIOJIb30BaHUSI B TO3HABATEIBHON M COLIMAIbHOM MPAKTHUKE

-YMeTh ONEPUPOBATH MOHATUSIMU: TOUKA, IPSIMasi, TUIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN yTrOJl, CKPEIUBAIOLITUECS TIPSIMBIE,
MapauIeTbHOCTh U IEPIICHIUKYISIPHOCTD IPSIMBIX U
TUIOCKOCTEH, YTrOJI MKy MPSMBIMH, YTOJI MEXKIY IPSIMON U
MIOCKOCTBIO, YTOJI MEXKTy TUTOCKOCTSMH, PACCTOSIHAE OT TOYKH
110 TIOCKOCTH, PACCTOSTHUE MEXKTY IMPSMBIMH, PACCTOSTHUE
MEXTy TUIOCKOCTSIMH; YMEHHE HUCIIOJIB30BATh MIPH PEIICHUN
3a/1a4 H3y4eHHbBIC ()aKThl M TEOPEMBbI IUITAHUMETPUH; YMEHUE
OIICHUBATH pa3Mepbl 00BEKTOB OKPYXKAIOIIETO MHUPA; - YMETh
OTICpUPOBATH IOHITHSIMH: MHOTOTPAHHHK, CCUCHUE
MHOTOTpaHHUKA, Ky0, TapaiesIeuIe;], Mpu3Ma, ITupaMua,
durypa v MOBEPXHOCTh BpaIlleHUs, IIIMHAP, KOHYC, II1ap,
cthepa, cedenust GUTYpHI BPAIIEHUS, TNIOCKOCTh, KACAIOIIASICS
cdepsl, MIHHPA, KOHYCA, II0IIA s IIOBEPXHOCTH ITHPAMU/IBI,
MPU3MBI, KOHYCa, IWIIUHPA, IJI01a b cheprl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TIapaJuIeIICIUIIe 1a, THPAMUJIBI, TIPU3MBI,
HWIMH]IpA, KOHYCA, I1apa; yMEeHHe H300paxaTb MHOTOIPaHHUKU
Y TIOBEPXHOCTH BPALIEHUS, UX CEYEHUS OT PYKH, C IOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE
pacro3HaBaThb CHMMETPHIO B IIPOCTPAHCTBE; yMEHHUE
pacro3HaBaTh NPaBUIbHbIE MHOTOIPAHHUKH; - YMETh
OTIEpUPOBATH MOHITUSIMU: IBUKEHHIE B IPOCTPAHCTBE,
10100HbIE GUTYPHI B MPOCTPAHCTBE; UCIOIH30BaTh OTHOIICHHE
JI01AJIeH TTOBEPXHOCTEH U 00BEMOB TIOI00HBIX (QUTYD TIPH
pEIlIeHNH 3a]1a4;

[IK 1.4. Bectu
TEXHOJIOTUYECKHI
nporecc 00paboTKH H
JIOBOJKH AeTaieH,
3aroTOBOK U
WHCTPYMEHTOB Ha
METaJLTOPEKYIIHX

-YMETb BBIYHUCIATE TCOMCTPHUICCKUEC BCIINYHNHBI (I[J'II/IHa, yroi,
I[1J101aab, 06”beM, miomaab HOBerHOCTI/I), HCIIOJIb3YA
HN3YUCHHBIC (1)0pMy.]'ILI U MCTOJBI; - YMCTb OIICPHUPOBATH
[MOHATUAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPANHAT, KOOPANHATBI
TOYKH, BEKTOP, KOOPAHWHATHI BEKTOPA, CKAJIAPHOC ITPOU3BCIACHUC,
YT'OJI MKy BEKTOpaMU, CyMMad BCKTOPOB, IIPONU3BCACHNC
BCKTOPA HA YUCJIO; HAXOJUTH C ITIOMOIIIBIO N3YUCHHBIX (1)0pMy.TI




CTaHKax Pa3InyHOTO
BHJIA ¥ THTIA
(CBEpJIHIIbHBIX,
TOKapHBIX, PpE3epHBIX,
KOIUPOBAIIBHBIX,
IITIOHOYHBIX U

UM (OBATBHBIX) C
coOnroieHreM
TpeOOBaHUMN K
Ka4ecTBY, B
COOTBETCTBHUH C
3aJJaHueM U
TEXHUYECKOU
JIOKYMEHTAIUEH.

KOOPJAUHATHI CEPEIMHBI OTPE3KA, PACCTOSIHUE MEXKY IBYMS
TOYKAMHU;

-yMETh BbIOUpATh MMOAXOALINI U3YUEHHBIN METOI ISl pELICHUS
3a/1a4M, pacro3HaBaTb MaTeMaTH4YeCKUe (paKkThl U
MaTEMaTHYECKUE MOJIEIH B IPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSX, B UICKYCCTBE; YMEHHE IIPUBOIUTH IIPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUM POCCUMCKON U MUPOBOU
MaTE€MaTHYECKOU HayKU




2. CTpykTypa u coaep:xanue 001eo0pa3oBaTe/bHON JUCHUIIITHHBI

2.1. O0beM JUCHUILIHHBI M BUbI y4eOHOH padoThl

Bun yae6HO# paboThI Obvem 6 uacax
O06Bem 00pa3oBaTeIbHOM MPOTPAMMBI TUCIUTILTHHEI 340

B T.U.

OcHoBHOE coziepkaHue 278

BT. U..

TEOpPETHYECKOE 00yUueHne 214
1a00paTOPHO-TIPAKTUUECKHUE 3aHATHS 64
[TpodeccnonanbHO-OPUEHTUPOBAHHOE colepKaHue (conepxanue | 56

MPUKIIATHOTO MOTYJIS)

BT 4Y..

TCOPCTUUICCKOC O6y‘IeHI/IC

MPAKTUYECKHUE 3aHATHS 56

NuauBuyanbHbIi NPOEKT eCThb

[IpomexyTrouHas aTTectanus (IK3aMeH) 6




2.2. Tematnueckuil IIaH U COAepKaHUE TUCLUILINHBI

2.2. TemaTnuyeckuii IVIaH U co/iep:kaHue 001e00pa3oBaTe/IbHON yueOHON AucuuInHbl «MaTtemMaTuka»

Conepmalme yqeﬁﬂoro MarTrepualjia (OCHOBHOG H l'lpO(l)eCCI/IOHaJ'IBHO-

HaumeHoBaHue pa3ae/ioB . O0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NPUKJIATHOH
U TeM 4acos KOMIIeTeHI[ U
MOAYJIb (IIPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe coep:kaHue
Pazgen 1. IloBTOpenue 20 OK01-OKO053,
Kypca MAaTEeMATHKH OKO07, OK10,
o JIPO1, JIPO4,
OCHOBHOI IIKOJIbI
T 11 C = JIPOS, JIP13,
ema 1. oJiep>KaHKe y4eOHOro MaTepuana MPO1MPO5,
Lens Hu 3ajaun | bazoBble 3HaHMS U YMEHUS 110 MaTeMaTHUKe B POo(hecCHOHANbHOM 1 B MOBCEAHEBHOU MPO8,  MPO09,
MaTeMAaTHKH IIPH OCBOCHNH | [ESTEIBHOCTH. I1P601,  T1P602,
I1P605
CHEIHAIbHOCTH KoMOuHUpOBaHHOE 3aHITHE 2 ’
ITPy01
Tema 1.2 Coneprkanue yaeOHOTO MaTepuaa
Uucna wm  BbrumcneHus. | JIeHCTBHS HaJ MOJOKUTEIBHBIMEI M OTPHIIATEILHBIMU YMCIIaMHU, OOBIKHOBEHHBIMHU H
Bripaxkenus U | IeCATUYHBIMU JPOOSIMH.
npeoOpazoBaHus JlelicTBUsI cO cTeneHsaMH, (POPMYIIbI COKPAIIEHHOTO YMHOKCHHS. 2
KomOunupoBanHoe 3anstue
Tewma 1.3. IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/IePKaAHUE (COMePKAHUE PUKJIIATHOTO
['eomeTpust Ha IIIOCKOCTH | MOYJIs1)
Bunel minockux GUryp v ux miomasis.
[IpakTKO-OpUEHTUPOBAHHBIE 337]a4l B KypCe T€OMETPUHU Ha TUNIOCKOCTH 2
[IpakTueckoe 3anaTue OK01-OKO05,
OKO07, OK10,
Tema 1.4 Copepxanue yueOHOTo MaTepuala K19 P01
] b
IIpouentHeie Beuucienus | [IpocTeie IpOLEHTHI, pa3Hble COCO0B! UX BbIYUCICHUS. CI0XKHbIE TPOLECHTHI JIPOS, JIP06, JIPO7,
[IpakTHdeckoe 3anaTue 4

Tema 1.5

Cogepxanue yueOHOTO MaTepuaa

JIP09,
JIP13,
MPOS,

MPO1-
MPO09,




VYpaBHEHHUs U HEPABEHCTBA

JIuneiiHble, KBaJpaTHbIE, APOOHO-JIMHENHBIE YPAaBHEHUS U HEPABEHCTBA

I1P603, 11P604, ITP

[IpaKTHYECKOE 3aHATHE 2 [1Py01-ITPy03
Tema 1.6 ConepxaHue yaeOHOTO MaTepualia TK 1.3
Cucrembl ypaBHeHMH U | CrocoOBbI pelieHHs CUCTEM JIMHEHWHBIX ypaBHeHMi. [lonstus: matpuna 2x2 u 3x3, Tk 1.4
HEPABEHCTB onpenenurens Marpuipl. Meron I'aycca. Cucrembl HETMHEMHBIX YpaBHEHUHU. 6

CucreMbl HEpaBEHCTB

KombunupoBanHoe 3anstie
Tema 1.7 Conepxkanue yueOHOTO MaTepuaa
BxoaHo KOHTPOJIb Borunicnenuss u npeoOpa3oBaHMs. YpaBHEHHMS W HEpaBEHCTBA. l'eomerpus Ha

MIJIOCKOCTH 2

KonTtponsHas padorta
Paspen 2 Ilpsmble 20 OKO01-OKO0s5,
IUIOCKOCTH B OKO6, OKO07,

OK10, TIK1.7,

NPOCTPaHCTBE MK1.9, JIPOI,
Tema 2.1. Conepkanue yaeOHOTO MaTepuaa JIPO4,
OcHOBHEIE noustus | [Ipeqmer crepeomerpun. OCHOBHBIE MOHATUS (TOUYKa, IpsAMasi, IUIOCKOCTb, JIPOS, JIPO6, JIPO7,
CTepEOMETPHH. npoctpaHcTBo).  OcCHOBHbIE — akcHMOMBI  crepeoMerpuu.  Ilepecekaromiuect, 2 JIP0S,
PacnionokeHne npsAMBIX W | mapajulebHBIE W CKpelIMBarommecs  npsMbie. [Ipu3HaK W CBOMCTBO g;lo}; MPO1-
IJI0CKOCTEM CKpEeIHUBAIOIIUXCS MPAMBIX. OCHOBHBIE MPOCTPAHCTBEHHbIE (DUTYPHI. MP08: MPO09,

KomOunupoBanHoe 3anstue T1P60111PGO3,
Tema 2.2. Coneprkanue yaeOHOro MaTepuasa I1P606,  TIPGOS,
[MapasiensHOCTh TPsMBIX, | [lapamnensHble mpsMas M IockocTb. Omnpenenenue. Ilpusnak. CpoiictBa (c ITPy01-TTPy03
OpsAMOMl M IUIOCKOCTH, | joKa3ateibcTBoM). [lapamnensusie mockoct. Onpenenenue. [Ipusnak. CBoiicTa K 1.3; 1IK 1.4
IJI0CKOCTEM (c mokazatenbcTBOM). Terpasp u ero aneMmenTsl. [lapanenenumnes u €ro 31eMeHTHI.

CpoiicTBa MPOTHBOIOJIOKHBIX TpaHell M  JuaroHajgel mapasuieNenurne/a. 6

[Toctpoenue ceuenuii. Peienue 3anay.

Kom0OuHupoBaHHoe 3aHsTHE
Tema 2.3. | ConepxkaHue yueOHOTro Marepuasia
[lepnieHIMKYIIAPHOCTD [lepnennukynsapusie npsmbie. [lapamiensHble MpsMbIe, NEPIEHIUKYISIPHBIE K

IIJIOCKOCTH. HpI/ISHaK NEPpUCHAUKYIISAPHOCTU HpHMOﬁ " IIJIOCKOCTH. I[OKaSaTeJ'ILCTBO.




NPSAMBIX, IpsAMON u | Ilepnengukynsp u  HakinoHHas. llepnenaukyisapHble 1ockocTH. [Ipu3Hak
IUIOCKOCTH, TJIOCKOCTEN MEPIIEHANKYIISIPHOCTH IUIOCKOCTEM. J[0Ka3aTenbCTBO.
Paccrostnus B mpocTtpaHcTBE 2
KoMOuHupoBaHHOE 3aHITHE
Tewma 2.4. ConepxaHue yaeOHOTO MaTepralia
Teopema 0 Tpex Teopema o Tpex neprneHAuKyJsgpax. Jloka3zarenbcTBO. YToid MExXIy NpAMON M
TICPHCHAMKYIApax IJIOCKOCTBIO. YTOJI MEXY MIIOCKOCTSIMHU 4
KombunmnpoBanHoe 3ansTie
Tema 2.5. IIpogeccuonaibLHO-OpHEHTHPOBAHHOE COJlep:KaHue (coAepKaHue TPUKJIATHOI0
[TapannensHble, MO/1YJIfA)
MIEPIICHANKYIISIPHBIE, Akcuomel  crepeoMeTpun.  [leprneHIUKYISIpHOCTH OPSIMOM W INIOCKOCTH,
CKPEIIMBAIOIINECS IPSAMBIE | TTApaLICTbHOCTD JIBYX MIPSIMBIX, NEePIEeHIUKYISIPHBIX IJI0CKOCTH, 4
MEPIEeHIUKYIIIPHOCTD MJIOCKOCTEN
[IpakTHueckoe 3aHsATHE
Tema 2.6. Coneprkanue yaeOHOTO MaTepuasa
Pemenue 3anau. IIpsaMelie u | PacnosioskeHne NpsIMBIX W ITUIOCKOCTEH B MpocTpaHcTBe. [lepneHIuKyIIpHOCTh U
IJIOCKOCTH B IIPOCTPAHCTBE | MapasuIeIbHOCTh MPSAMBIX U II0cKocTel. CKpelrBaouecs Ipsmbie
KonTposbHas padora 2
Pasznen 3. Koopaunarel u 16 OKO01-OKO05,
BEKTOPbI OKO07,
OK10, JIPO4,
Tema 3.1 Coneprkanue yaeOHOro MaTepuasa P01,
JlekapTOBBI KOOPAMHATHI B | JlekapTOBBI KOOpPAMHATHI B MpocTpaHcTBe. [Ipocreiimue 3amaunm B KOOpIUHATAX. JIP04, JIPOS, JIPOO,
npocrpancTse. Paccrosanue | PacctosiHue Mexay IByMsl TOYKaMU, KOOPAUHATHI CEPEIUHBI OTpPE3Ka 4 JIP13,

MCXKAY HABYMS TOYKaAMH.
KOOpI[I/IHaTBI CCPCANHBI

OTpEC3Ka

KOM6I/IHI/IpOBaHHOC 3aHATHUC

MPO01-MPO5,
MPOS, MP09,
TIP601-TTP603,
TIP606, TIPGOS,
TIPy01TIPy03




Tema 3.2

Bexropsl B IpocTpaHcTBE.
Yros MexIy BEKTOpamHu.
CkansipHoe mpou3BeEIECHUE

Conepxkanue ydaeOHOro MaTepuaia

Bexropsl B npocTpancTBe. Ci10KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA
Ha uyucio. Kommianapuele BekTOpbl. CKalsipHOE NPOU3BEIEHUE BEKTOPOB.
Pa3noxxenue BekTopa 1o TpeM HEKOMILJIaHapHBIM BeKkTopaM. KoopauHatsl BekTopa,

OK01-OKO05,
OKO06, OK07,
OK10,  TK1.7,
TK1.9, JIPO1,
JIPOA4,

BEKTOPOB CKaJIIPHOE TPOU3BEJICHHE BEKTOPOB B KOOPAMHATAX, YTOJ MEKIY BEKTOPAMH, yroJl 6 JIPOS, JIPOG, JIPO7,
MEX1y IPSIMON U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMU. Y PaBHEHHE INIOCKOCTH. PO,
['eomeTrpuueckuii cMbICI OnpeaeauTens 2x2 ﬁ;loi’ MPOI-
)
KomMmOunupoBanHoe 3aHsTue MPOS, MP09,
Tema 3.3 IIpogeccuonaibLHO-OpHEHTHPOBAHHOE COJlep:KaHue (coAepKaHue TPUKJIAJTHOIO [IPGO1TIPG03,
I[TpakTuKo- MO/LYJIs1) 11P606, ITP608,
OPHEHTHPOBaHHbIE 3a1aul | KoopauHaTHAS MIOCKOCTh. BhIUMCIIEHHE PACCTOSHUN M IUIOINA/EH HAa MIOCKOCTH. [TPyO1-1TPy03
Ha KOOpAMHATHOM | KoJimyecTBeHHBIE pacyeThl 4
MJI0CKOCTH [IpakTnueckoe 3anaTue
Tema 3.4 Conepxkanue yaeOHOTO MaTepHasa K 1.3-1.4
Pemrenne 3ama4. | JlekapToBBI KOOpAMHATHI B NMPOCTpaHCTBE. BekTopsl B mpocTtpaHcTBe. ClokeHue U
KoopanHaTsl 1 BEKTOPEI BBIYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha uucio. KommiaHapHble BEKTOPBL
CkansipHoe  mpou3BeA€HUE BEKTOpoB. PasnoxkeHune Bekropa 1O  TpeM
HEKOMILUTaHapHbIM BeKkTOpaMm. [Ipocteiimume 3agaun B koopauHaTax. KoopawHaTbl
BEKTOPA, PACCTOSHUE MEXAY TOUKAMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKATSIPHOE
IPOM3BEACHUE BEKTOPOB B KOOPAMHATAX, YrOJl MEXAY BEKTOPAMH, Yrojl MEXIy 2
IPSAMOM U INIOCKOCTBIO, YTOJl MEXIY IIIOCKOCTSIMU
KonTponsHas pabora
Paznen 4. OcCHOBBI 40
TPUTOHOMETPHH.
TpuroHomMerpuiueckKme
byHkuun
Tema 4.1 Coneprxanue yueOHOTO MaTepuana




Tpuronomerpuueckue
(GYHKIMU  TPOU3BOJIBHOTO
yria, yucna. Paguannas u
rpajgycHasi Mepa yria

Pannannas mepa yria. IIoBopoT Touku BOKpYr Hauyana koopauHat. OmpeneneHue
CHUHYCa, KOCUHYCA, TAHT'€HCA U KOTAHI'€HCa. 3HAKU CUHYCa, KOCMHYCa, TAaHI€HCA U
KOTaHI'€HCA M0 YETBEPTSIM. 3aBUCUMOCTb MEX/1y CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJJHOTO U TOT'O K€ yria

KoMOuHupoBaHHOE 3aHITHE

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXECTBA.

@opMyIIbl IPUBEICHUS

Conepxanue yaeOHOro MaTepuana

Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC YTJIOB O
- o.. DopMyIbl MPUBEICHUS

KombunmnpoBanHnoe 3anstue

Tema 4.3

CuHyC, KOCHMHYC, TaHI'€HC
CyMMBI W Pa3HOCTH JABYX
YTII0B

Cunyc 51 KOCHHYC
JIBOWHOrO yria. @opmyiisl
IIOJIOBUHHOTO yTrjia

Coneprxkanue yueOHOTo MaTepuasa

CymMma u pasHocTh cuHycoB. CymMMa M pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoitHoro yrnma. @opMynbel  MoJIOBUHHOTO yria. [lpeoOpazoBaHusi CyMMBI
TPUTOHOMETPUUECKUX (QYHKIHMH B MPOU3BEICHHE M TPOU3BEACHUS B CYMMY.
BoipaxkxeHne TpPUTOHOMETPUYECKMX (DYHKUIMH 4Yepe3 TaHIEHC MOJIOBUHHOTO
aprymenTa. [IpeoOpazoBanus MPOCTEHIITNX TPUTOHOMETPHUECKUX BBIPAKECHUH

KombuampoBanHoe 3aHsTHE

Tema 4.4 Coneprkanue yaeOHOTO MaTepuaa

Oynkuuu, uxX cBoMCTBA. | O0ONACTh ONMpeAecHUS U MHOXKECTBO 3HAaYeHHH (QyHKInHA. YETHOCTH, HEUETHOCTD,
Crioco0b1 3alaHus | mepuoaUIHOCTh pyHKIME. CriocoObl 3a1aHus QyHKIIUHA

byHKIMI KomOuaMpoBaHHOE 3aHTHE

Tema 4.5 Coneprkanue yaeOHOro MaTepuasa

Tpuronomerpuueckue OO6nacTh ompeeNneHruss U MHOKECTBO 3HAYEHUI TPUTOHOMETPUYECKUX (YHKIIHMA.

GyHKIIMU, MX CBOWCTBAa U
rpaduku

YéTHOCTh, HEYETHOCTD, IEPUOUYHOCTh TPUTOHOMETpHUECKUX (PyHKIMHA. CBOMCTBA
u rpaduku QyHKIMI y = cos X, y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6
IIpeobpazoBanue
rpaduKoB

CogepxaHnue yueOHOTO MaTepralia

Cxarue 1 pacTshkeHHe TpaguKOB TPUTOHOMETPUYECKUX ()YHKIIMHA.
[Ipeo6pazoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIIHIA

OKO01-OKO05,

0KO07, OK10,
JIPO1, JIPO4,

JIPOS, JIPOO,
JIP13, MPO1-
MPO5, MPOS,

MPO09, I1P601-
I1P603,
ITP608, ITPy01-
[TPy03

OKO01-OKO05,
OKO07, OK10,
JIPO1, JIPO4,
JIPOS, JIPO9,

JIP13, MPO1-
MP05,  MPOS,
MP09,  IIP601-
1IP603,  TIPGOS,
TIPy01-TIPy03,
TIPy04




TPUTOHOMETPUYECKUX [IpakTrueckoe 3aHsTHE

byHKIII

Tema 4.7 IIpogdeccuoHAIBHO-OPHEHTHPOBAHHOE COAEPKaHKE (CoAepKaHMe IPUKJIATHOIO
Onucanue MOJyJIsl)

IIPOU3BOACTBEHHBIX Hcnonbs3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (DYHKIHMHA B MpodecCHOHaTBHBIX

IPOLIECCOB C  IOMOIIBIO
rpaduKOB QYHKITHI

3agadax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Conepxkanue yaeOHOTo MaTepuaa
ObpaTtHble OO6paTHble Tpuronomerpuueckue pyHkiuu. Mx cBoiicta u rpapuku
TPUTOHOMETPUYECKHE
KomMmOunupoBanHoe 3aHsTue
byHKIIUN
Tema 4.9 | Coneprxanue yueOHOTO MaTepuasa
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHUe tg X = a, ctg X = a. Pemenue

YpaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUI OCHOBHBIX THIIOB: pocTenme
TPUTOHOMETPUYECKUE YPABHEHUsS, CBOJSIIMECS K KBAJpPAaTHBIM, pelIacMble
pa3yIoKEHUEM Ha MHOYKHUTEIIN, OJTHOPOIHBIE.

[Ipocreiimme TPUrOHOMETPUUECKHE HEPABEHCTBA

KomOuaMpoBaHHOE 3aHSTHE.

K 1.3-1.4

OKO01-OKO05,
OKO6, OKO07,
OK10, I1K1.7,
[1K1.9, JIPO1,
JIP04,

JIPOS, JIPO6, JIPO7,

JIPO9,

JIP13, MPO1-
Tema 4.10 Coneprkanue yaeOHOTO MaTepuaa MPO5,
Cucrembl CucreMbl MPOCTEUITIUX TPUTOHOMETPUYECKUX YPABHEHUH MPO8, MP09,
TPUTOHOMETPUICCKHUX KomOunupoBanHoe 3anstue IIP601TIP603,
ABHEHM [1P604, TTP608,
P TPy01-TTPy03
Tema 4.11 Copepxanue yueOHOTO MaTepuaa
Pemenne 3amau. ocHOBHI | [IpeoOpa3oBanue TPUTOHOMETPHUYECKHUX BBIPKECHUIA. Pewenne
TPUTOHOMETPUHU. TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB B TOM YHUCIJIE C HCIIOJIb30BAaHUEM
TpuroHomeTpruueckue CBOMCTB (pyHKLHUH.
GbyHKIIH KouTtponsHas paborta
Paspean S.

KoMmiekcHbIe yncia

Tema 5.1

Cogepxanue yueOHOTO MaTepralia




KomriiekcHble uncia

[TonsTe xommuexkcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE YHMCIA, MOIYIb U
apryMeHT KOMIUIEKCHOro uucia. @opma 3amMcu  KOMIUIEKCHOIO — 4HCIA
(reomeTpuyeckas, TPUTOHOMETpHUYECKas, airedOpamueckas). Apudmeruueckue
JEUCTBUS C KOMIJIEKCHBIMM YHCIIaMU

KombuampoBanHoe 3ansTre

OKO01-OKO05,
OKO6, OKO07,
OK10, I1K1.7,
[IK1.9, JIPO1,
JIP04,
JIPOS, JIPO6,
JIPO7, JIPO9,
JIP13, MPO1-
MPOS,
MPOS, MP09,
ITPGO11IP603,
ITP604, ITPGOS,

TPy01-ITPy03




Tema 5.2

Conepxkanue yaeOHOTO MaTepuaia

[Ipumenenne BrinosiHEHUE pacyeToB ¢ MOMOIIBK KOMILIEKCHBIX yncel. [IpuMepbl HCIIOIb30BaHUS

KOMIIJIEKCHBIX YHCET KOMIUIEKCHBIX YHCET 4
[IpakTrueckoe 3aHsATHE

Paznean 6. IlpousBoanas 40 OKO01-OKOs,

i, O o0

npUMeHeHHe JIPOS, JIPOO,

Tewma 6.1 Coneprxkanue yueOHOTo MaTepuasa JIP13, MPO1-

TTousrtue IIPOU3BOJHOMU. | OmnpeenieHre YUCIOBOM TOCISIOBATSIILHOCTH M CIOCOOBI ee 3amanus. CBOWCTBa MPOS5, MPOS,

@opmynel M TpaBWIA | YHUCIOBBIX IOCIEAOBaTeNbHOCTENH. OnpeneeHre Mmpeaeia MoCiaeI0BaTEIbHOCTH. MP09,  TIP601-

muddepeHtupoBanust Brruucnenue  mpenenoB  mocnenoBaTtenbHocTed.  Ilpemen  dyHKumMm - Ha 2 11P603,
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [lpupamenne 11PG05, TIPGO8,
¢byHkuyu.  3amayd, MOPUBOJALIME K MOHATHIO TNPou3BOAHON. OmpeneneHue Egiginpym’
MIPOU3BOIHOM. AJITOPUTM OTBICKaHUS TPOU3BOAHON
KomOunupoBanHoe 3aHsTue

Tema 6.2 Coneprkanue yaeOHOTO MaTepuaa

[TpousBoHbIE cymMmel, | @opmyinel quddepenuupoBanus. [IpaBuna muddepentiupoBanus 6

pasHOCTH  MpOU3BEACHHS, | KoMOMHUPOBAHHOE 3aHATHE

YacTHOTO

Tema 6.3 Coneprkanue yaeOHOro MaTepuasa

[IpousBoaHbIE Omnpenenenue cinoxHOW ¢GyHKIUHU. [Ipon3BoHAS TPUTOHOMETPHUECKUX (HYHKIIUM.

TPUTOHOMETPHUYECKHUX [IpousBoHas cioxkHON HyHKIMH

¢Gynxumii.  IIpoussoanas | KoMOMHUPOBAHHOE 3aHATHE 6

CIIOXKHOU (DYyHKIIHH

Tema 6.4 Copepxanue yueOHOTo MaTepuala

Ionstne O | ITonsTue HenpepbIBHOI PyHKIMU. CBONCTBA HelpepbIBHOW QYHKIMU. CBA3b MEKILY

HENPEepbIBHOCTH (DYHKLIUH. 2

Merton HHTCPBAJIOB

HENPEepPhIBHOCTEI0 M JU(PPEpEeHIMPYEMOCThI0O (DYHKIIMM B TOYKE. AJTOPUTM
pELLIEHUs] HEPABEHCTB METOI0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC




Tema 6.5 ConepxaHue yueOHOTO MaTepralia
I'eomerpuueckuii U | ['eoMeTpHUECKUl CMBICI TMPOU3BOAHON (YHKIMH — YIIOBOH KOI(DOHUIHMEHT
¢buznueckuit CMBICJI | KacaTelbHON K rpaduky (QyHKIMHM B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
MIPOU3BOTHOM (GyHKIMH. ANTOPUTM COCTaBJICHHUS YpaBHEHHUsS KacaTelbHOU K rpaduky (QyHKIHH
y=f(x)
KomOunupoBanHoe 3aHsiTue
Tema 6.6 ConepxaHue yaeOHOTO MaTepuaia
Pusnueckui CMBICT | @u3nyecKuil (MeXaHWYEeCKHIl) CMBICT IMPOU3BOJHOM — MIHOBEHHAas CKOpPOCTb B
MIPOU3BOTHOM B | MOMEHT BpeMeHHU t: v =S’ (1)
npoheccHOHaTBHBIX [IpakTryeckoe 3aHsTHE
3aadax
Tema 6.7 Conepkanue yaeOHOTO MaTepuaa

MOHOTOHHOCTh (DYHKIIMH.

Toukn 3KCTpEMymMa

Bospacranne u yObiBaHue (GYHKIIMHA, COOTBETCTBHE BO3pAcCTaHUs W YOBIBaHHS
¢GbyHKIMM  3HaKy Npou3BoAHOM. IloHATHE TPOM3BOAHON BBICIIEr0 MOPSIKA,
COOTBETCTBHUE 3HaKa BTOPOW MPOU3BOIHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIUU Ha
oTpe3ke. 3aJaud Ha MaKCUMyM M MUHUMYM. [IoHSATHE acMMITOTBHI, CIOCOOBI MX
onpeneneHus. ANrOpUTM HcCCIeloBaHUA (YHKIUU M IOCTPOEHHS ee Ipaduka ¢
TTOMOTIIBIO TPOU3BOAHON. [IpoOHO-TMHEHHAS QYHKITUS

KombuampoBanHoe 3aHsTHE

Tema 6.8

UccnenoBanne QyHkumii u
MOCTpOEeHUE IpapuKoB

Copepxanue yueOHOro Marepuaia

HccnenoBanue pyHKIMKM HA MOHOTOHHOCTH U IMOCTPOECHHE I'PaUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HawuGosbpiiee u

Copepxanue yueOHOTo MaTepualia

HauMEHblIIee 3Ha4yeHus | HaxoxxaeHne HauOOJBIIEro M HAWMEHBILEro 3HAuYeHUH (QYHKIUM, MnocTpoeHue

GbyHKIMN rpauKOB MHOTOUICHOB C HCIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOTO aHaIu3a
Kom6unupoBaHHoe 3aHstue

Tema 6.10 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COCPKaHHe (CoAePKaHUE TPHKJIAJTHOIO

Haxoxnenue MOIYJIs1)

ONITUMAJIBHOTO pE3yJibTaTa

Haumenbiiee u HanOosIbIIee 3HaUCHUE (I)YHKI_II/II/I

OK01-OKO05,
OKO06, OK07,
OKl0, TIK1.7,
TK1.9, JIPO1,
JIPO4,

JIPO5, JIPO6, JIPO7,
JIPOO,

JIP13, MPO1-
MPOS5,

MPO8, MPO09,
ITP60O1ITPG03,
I1P605,  I1P6O06,
I1P608,  IIPy01-
[1Py03,

[TPy04

K 1.3; IIK 1.4




C MOMOLIBIO Mpou3BOAHOM | [IpakTHyeckoe 3ansaTHe
B IIPAKTHUYECKUX 3aJ1ayax




Tema 6.11 ConepxaHue yueOHOTO MaTepralia

Pemenue 3aga4. | ®opmynsl u npasuia auddepennupoBanus. MccnenoBanue GyHKINN C TOMOIIBIO

[IpousBoanas GyHkuuy, ee | mpousBoaHoN. Hanbobiiee 1 HAMMEHbIICE 3HAYCHHS (DYHKIHH 2

IpUMEHEHHE KonTponsHas pabora

Paznea 7. 46 OKO01-OKO05,

MHOrorpaHHUKM M TeJja OKo07, OK10,

JIPO1, JIPO4,

i e JIPO5,  JIP0Y,

Tema 7.1 Copneprxanue yueOHOro MaTepuana JIP13,  MPOI-

Bepumunsl, pebpa, rpanu | [Tonste MHOrorpaHHuKa. Ero sjaeMeHTHI: BepIIWHBI, peOpa, rpaHu. JluaroHaib. MP05, MPOS,

MHOTOI'paHHUKA Ceuenue. Boltykiible ¥ HEBBITYKJIbIE MHOTOI'PAHHUKU MP09, IIPGOI1-
KomMmOunupoBanHoe 3aHsTue 2 I1P603,

Tema 7.2 CoseprkaHue yaeGHOTO MaTepHana 11P606, ITP608,

[Tpuszma, ee | [lonsarue npusmbl. Ee ocHoBaHust u 60koBbie TpaHu. Bricota mpusmel. [psmas u T1Py01I1Py03

COCTaBJIAIOLINE, CEeYEHHMeE. | HakIoHHas npusma. [IpaBuiibHas npusma. Ee ceuenue

Ilpsmas wu mnpaBuibHas | KoMOMHHUPOBAHHOE 3aHATHE 2

MIPU3MBI

Tema 7.3 Conepkanue yaeOHOT0o MaTepuasa

[Tapannenenunen, kyO. | IMapanmenenumnen, cBOMCTBA MPAMOYrOJLHOTO Mapaiiencnunena, kyo. Cedenue

Ceuenue Ky0a, | Kyba, mapasuiesenurena

napajuiefienuneaa KomOunupoBanHoe 3anstue 2

Tema 7.4 Coneprkanue yaeOHOro MaTepuasa

[Iupamupa, ee | [lupamuna u ee anementsl. Ceuenune nupamusl. [IlpapuiibHas nupamuga. Y cedeHHast

COCTaBIIAIOLIME, CEYCHUE. | MUpaMuia

lpaBunbHas  mUpaMuIA. | KoMGHHHPOBAHHOE 3AHATHE 2

VYceuenHnas nupamuaa

Tema 7.5 Copepxanue yueOHOTo MaTepuala

boxoBas " nojHas | [Tnomaas 60KOBOM M MOJHONW NOBEPXHOCTH MPHU3MBbI, THPAMU/IBI

IIOBEPXHOCTH npu3mbl, | KoMOMHUpPOBAaHHOE 3aHATHE 2

MTAPAMH/IBI

Tema 7.6 Coneprxanue yueOHOTO MaTepuana




Cummerpuss B KyOe,
napajuiesernurnese,
npu3Me, MUpaMUIe

CumMmeTpusi OTHOCHUTENBHO TOYKH, MNPSMOMN, IUIOCKOCTH. CUMMeTpus B KyoOe,
napajuielienunesne, Ipusme, upamMmuie

KoMOuHUpOBaHHOE 3aHITHE

Tema 7.7

Hp0(l)eCCl/IOHaJ'ILHO-OpHeHTHPOBaHHOC CoAcpiKaHue (conepmanne NPUKJIATHOI'O

[Ipumepsl cummeTpuil B | MOAYJISA)
npodeccun CuMMeTpus B IpUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsaTHE
Tema 7.8 Conepxkanue yueOHOTo MaTepuaa
[IpaBunbHbIE [TonsiTHe npaBUIbLHOrO MHOTOrpaHHKKa. CBOMCTBA MPaBUIIbLHBIX MHOTOTPAaHHUKOB
MHOTOTpaHHUKH, uXx | [IpakTudeckoe 3aHATHE
CBONCTBA
Tema 7.9 Conepkanue yaeOHOTO MaTepHasa
Hunmusmp, ero | Hununnp u ero snementsl. CeueHne UIMHIPA (MapajuieIbHOE OCHOBAHUIO U OCH).

cocrasisromue. Ceuenne

Pa3BepTka nunuHapa

UWIHHIpA KomOunupoBanHoe 3aHstue
Tema 7.10 IIpodeccnonabHO-OPHMEHTHPOBAHHOE CO/IePKaHUeE (COMepPKAHUe PUKIIATHOIO
Konyc, €ro | MoayJifl)

coctaBiitrome. CeueHue
KOHYcCa

Konyc u ero sanemenTsl. CeueHnune KoHyca (MapajjielbHOe OCHOBAHHIO U MPOXOAIIEe
yepes BeplINHY), KOHUYEeCKue ceueHus. PazBepTka koHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11 Coneprkanue yaeOHOro MaTepuasa

VYceueHHbIH KOHYC. | YceueHHbI KoHYC. Ero oOpasyromas u Beicota. CedeHre ycedeHHOTO KOHyca
Ceuenue yceueHHOTO | KoMOMHMPOBaHHOE 3aHSATHE

KOHyca

Tema 7.12 Copepxanue yueOHOTo MaTepuala

[ap u chepa, ux ceyeHU

[lap u cdepa. B3aumHoe pacrnosoxenue cdepsl u miockoctd. CedeHue Imiapa,
cdepsl

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.13

Cogepxanue yueOHOTO MaTepralia

OKO01-0OKO05,
OKO07, OK10,
JIPO1, JIPO4,
JIPOS, JIPO9,

JIP13,  MPOI-
MP05,  MPOS,
MP09, TIP601-
T1P603,

T1P606, TIPGOS,
T1Py01IIPy03

IIK 1.3; IIK 1.4




[Tousitne 06 obwveme tena. | [lonstue 06 oObeme Tema. OObeM Kyda W MPSMOYTOJBLHOTO TapaslieseruIe/a. OKO01-OKO05,
OTtHollIEHHE obovemoB | O6beM mpuaMbl W mwiauHApa. OTHOmEHWEe O0BEMOB TOMOOHBIX — Tell. 4 OK07, OKIO,
MOJ0OHBIX TEJ ['eomeTpuyeckuii CMBICI OTIPEASIUTENS 3-TO MOPSIKA K19, JIPOL,
JIPOS, JIPO6, JIPO7,
KomOuHMpoBaHHOE 3aHsTHE JIP09.
Tema 7.14 Conepxkanue ydeOHOTO MaTepuasia JIP13, MPO1-
Obbembl M TUIOWAMH [ OGpempI mUpaMHUIB H KoHyca. OGbeM mmapa. ILoma/Im moBepXHOCTet Tel 2 MPOS,  MP09,
IMOBEPXHOCTEM TEN I1P603, ITP606,
KomMmOunupoBanHoe 3aHsTue [TPy01-ITPy03
Tema 7.15 Coneprxkanue yueOHOTO MaTepuaa
KomOunamm KombOunarmm reomeTpuaecKkux Tei
MHOTOTPaHHUKOB U Tel | [IpakTHYECKOe 3aHATHE 4
BpaIeHus
Tema 7.16 CojieprkaHue yaeGHOTO MaTepHana MK 1.3; 11K 1.4
I'eomeTpuueckue Hcnonb3oBanne KOMOMHaIMi MHOTOTPAHHUKOB M Te€J BpaIIeHHUS B IMPAKTUKO-
KOMOMHAIMM Ha NIPAKTHKE | OPHEHTHPOBAHHBIX 3a/1auax
[IpakTH4ecKoe 3aHATHE 4
Tema 7.17 Coneprkanue yaeOHOTO MaTepuaa
Pemenue 3afa4. | OOBEMBI ¥ TUIOIIAM TOBEPXHOCTA MHOTOTPAHHUKOB ¥ TEJI BPALCHHS
Muororpannukn U Tena | KonrpossHas pabora 2
BpallleHUS
Pasnea 8. 14
IlepBooOpa3nas
fo— ce OKO01-OK03,
NpuMeHeHue OK10,  JIPOl,
JIPOS5,  JIP09,
Tewma 8.1 Copepxanue yueOHOTo MaTepuala MPO1-MPOS
ITepBooOpa3Has (yHKIMH. | 3a7a4a O BOCCTAHOBJCHHM 3aKOHA JBIDKCHHUS 10 M3BECTHOH ckopoctu. [loHsTHe MP09, HI,’601—
[TpaBuna HaX0XJEHUA | uHTerpupoBanus. O3HAKOMIIEHHE C MOHSATHUEM HHTErpajla W NepBooOpasHOil aiis TIPG05, TIPGO8, TIP
epBOOOPa3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha CBsI3b NepBOOOpa3HOM M ee MPOU3BOIHOM, T1Py03, TIPy04
BBIUMCIIEHHE NepBOOOpa3Hoi st JaHHOM ¢yHkumu. Tabmuma dopmyn ais
HaXOKJEHUs NepBOOOpa3HbIX. V3yueHue rmpaBuiia BBIYUCICHUS TIEpBOOOpa3HOM 2




KoMOuHUpOBaHHOE 3aHITHE




Tema 8.2
[lnomane KpUBOJIMHEWHOU

Conepxkanue ydaeOHOro MaTepuaia

3anaq1/1, MNPpUBOJAIINEC K IOHATHUIO OIPCACIICHHOI'O HHTCTpala — O BBIYUCICHUU

TpareLnuu. @®opmyna | muomaad KPUBOJIMHEHHOW Tpameuudd, O TepeMenieHud Todku. [loHsrue

Herorona — JleiiOHuia OIIPEACIEHHOIO  MHTErpaia. ['eomerpuuecknii. W (HUINYECKUH  CMBICI
onpeneneHHoro unterpaia. opmyna Hetorona— JleiiOnuna 2
KomOunupoBanHoe 3aHsiTue

Tema 8.3 ConepxaHue yaeOHOTO MaTepralia

Heonpenenennsiii u | [lonsiTHEe HEONpeIeIEHHOTO UHTErpaja

OMPE/ICNICHHBIA UHTETPaIbl | KoMOWHHPOBAHHOE 3aHATHE 2

Tewma 8.4 Conepxkanue yueOHOTo MaTepuasa

[TonsiTue 00 | 'eoMeTpHUECKHiT CMBICI OTIPEICTICHHOTO HHTETpajia

onpeseleHHOM HHTerpane | KoMOMHMpOBaHHOE 3aHATHE 2 OK07,  OKI0,

KaK TomA T IIK1.9, JIP0O4,

N JIPO6, JIPO7, JIP13,

KPUBOJIMHEWHOU Tpamnenun JIP28,

Tema 8.5 IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAEPKaHUe (CoAepKaHUe TPUKJIIATHOTO JIP33, JIP34,

OnpeneneHHbll  MHTETpai | MOAYJIA) MPO05, MPOS,

B )KU3HHU I'eomeTpuveckuii cMbIca ompezaeneHHoro uHterpana. ®opmyna HeiotoHa - [1P601-T1P603,
Jleit6uua. I1P606, ITP60S,
Pemenue 3amau Ha mpuMeHeHNe UHTErpalia JUIsl BBIYUCICHUS (GU3NYECKUX BETUYHH [TPy03, TIPy04
H Iomaneit 4 IIK 1.3; IIK 1.4
[IpakTueckoe 3anaTue

Tema 8.6 Coneprkanue yaeOHOro MaTepuasa

Pemenue 3ajpad. | [lepBooOpasnas ¢ynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHbiX. Ee mpumeHenue

IlepBooGOpasnas (ynkuny, | Kontposasnas padora 2

ee MpUMEHEeHNe

Pazgen 9. 18 OKO01-OKO05,

Crenenu " KOPHH. OK10,  JIPOI,

Crenennas pynkuus P05, JIPOD,

MPO1-MPOS,

Tema 9.1

Cogepxanue yueOHOTO MaTepralia




Crenennas (Qynkuus, ee | [Tonsatue KOpHs N-0if CTENEHM M3 JAeHCTBUTENBHOro umcnaa. ®yHkimu y = VX ux MP09,  IIPGOI-

CBOKCTBa cBoiicTa 1 rpaduku. CBOKCTBa KOPHS N-0if CTENEHU [1P608,
KomOunnpoBaHHoe 3aHsTHE 4 04 TPy01IIPy

Tema 9.2 ConepxaHue yaeOHOTO MaTepralia

[IpeobpazoBanue [IpeoOpa3oBanHue nppallnOHATIBHBIX BbIPAXKEHUM

BLIPOKEHHUH C KOPHAMH N- | KOMOMHHUPOBAaHHOE 3aHATHE 4

OH CTeIeHU

Tema 9.3 Coneprxkanue yueOHOTO MaTepuaa

CpoiictBa  creneHu ¢ | [loHsITHE CTEMEHH ¢ JIIOOBIM pallMOHAILHBIM MMoKa3areaeM. CTerneHHbie PyHKIIMU, HX

palMOHaIbHBIM CBOMCTBA U rpapuku

JNENCTBUTEIIbHBIM KomOunupoBanHoe 3aHsTue 2

MoKa3aTeasiMu OK01-OKO05,

Tema 9.4 Conepkanue yaeOHOTO MaTepHasa OK07, OK10,

Pemenue PaBHOCHIIBHOCTh UPPAIIMOHATBHBIX YPABHEHHUI U HEPABCHCTB. METOIbI X PEIICHHSL. JIPO1, JIPO4,

HppAIMOHATIBHBIX Pemenune uppanroHaibHbIX ypaBHEHUN 1 HEPABEHCTB P05, JIPO9,

ypaBHEHHII  HEPaBeHCTB | KoMOMHNMPOBaHHOE 3aHATHE 6 JIP13, - MPOI-

MPO05, MPOS,

Tema 9.5 Coneprkanue yaeOHOTO MaTepuasa MP09, IIP60I-

Crenenu u KopHH. | Onpezenenne creneHHo (yHKIuU. VCmonp30BaHWe €€ CBOWCTB MPU PEHICHUH TPG03,

CrenenHast GyHKIUS ypaBHEHUH U HEPABEHCTB 2 TIPG04, TIPGOS,
KonTtponbHas padoTa ITPy01IT1Py03

Pasnen 10. 18 OK01-OKO05,

IHoka3aTenbHast OKO07, OK10,

ysicms JIPO1, JIPO4,

JIPOS,  JIP09,

Tema 10.1 Copepxanue yueOHOTo MaTepualia JIP13,

[TokaszarenpHasg (yHkuusd, | CTeneHb ¢ NPOM3BOJIBHBIM  JCHCTBHTENBbHBIM  MMOKazareneM. OmnpeneneHue MPO1-MPO5,

ee CBOICTBa MOKa3aTelbHON (PYHKIMHU, €€ CBOMCTBa U rpauk. 3HAKOMCTBO C MPHUMEHEHHUEM MPOS, MP09,
nokasarenbHON (QyHKIuU. PemieHne mokazaTenbHBIX ypaBHEHHH (DYHKIIMOHAIBHO- [1P601-I1P603,
rpau4ecKuM METO/I0M 4 I1P608,  IIPyO1-
KomMmOunupoBanHoe 3aHsTHe [1Py03,




Tema 10.2 ConepxaHue yueOHOTO MaTepralia [TPy04
Pemenne mnoxasarenbHbIX | PenieHne TOKa3aTeNbHBIX ypaBHEHUH METOJOM YpaBHHUBAaHHS —IIOKa3aTesei,
YPaBHEHUH U HEPABEHCTB METOJ/IOM BBEJICHUSI HOBOW MEPEMEHHOH, ()YHKIIMOHATBHO-IPAaQUUIECKUM METOJIOM.
Pemenne nokasarenbHbIX HEPABEHCTB 8 OKO01-OK05,
[IpakTrueckoe 3aHsATHE OK07, OK10,
JIP04, JIPOS,
Tema 10.3 ConepxaHue yaeOHOTO MaTepralia P13, MPO1-
Cucrempl TOKa3aTeIbHBIX | PelieHne CUCTEM MOKa3aTelbHBIX YPaBHEHHIA MPO5,
ypaBHEHHI KoMOUHUpOBaHHOE 3aHATHE 4 MPOS, MP09,
Tema 10.4 Conepxkanue yueOHOTo MaTepuaa ggggirﬁggg’g
Pemrenne 3ama4. | PemreHne nOKa3aTeNbHBIX YpPAaBHEHMM METOJOM YypaBHMBAHUSA IIOKa3aTelled M HPyb I-TIPy (’) 3
[TokazaTenpHast QyHKIUSA METOJIOM BBEJICHHSI HOBOM MEPEMEHHOM. PelieHne nmokasaTeabHbIX HEPABEHCTB
KonTtponsHas padorta 2
Pazgen 11. Jlorapugmsl. 30
Jlorapumuyeckas 8?8;-01(05,01“0
pyrums JPOL, JIPO4,
Tema 11.1 Conepxkanue yaeOHOTO MaTepuaa JIPOS, JIP09,
Jlorapugpm gucia. | Jlorapudpm uucna. JlecATHYHBIN U HATYpaJIbHBINA JOraprupMBbl, YUCIIO € JIP13, MPO1 -
JlecATHIHbII 1 | KoOMOMHHPOBAHHOE 3aHSATHE MPOS, MPOS,
HaTypaJbHBIN JIOTapU(PMBI, 4 MPO09, I1P601-
qHUCJIIO € I1P603, I1P60S,
Tema 11.2 CoiepskaHue yueOHOro Matepuaia I[TPy01-ITPy03,
CpoiictBa  norapudmos. | CpoiictBa jorapupmoB. Oneparius JorapupMUpOBaHHUS. I1Py04
Oneparus KomOuaMpOBaHHOE 3aHATHE 6
norapupmMUpOBaHUs
Tema 11.3 Copepxanue yueOHOTo MaTepuala
Jlorapudmuueckas Jlorapudmmuueckas GyHKIUS U €€ CBONCTBA
¢byHKLMS, ee CBOMCTBA Kom0OuHupoBaHHoe 3aHsTHE 4

Tema 11.4

CogepxaHnue yueOHOTO MaTeprala




Pewrenne [Monsitue norapudmuyeckoro ypaBHeHus. Omnepanus NOTEHUUPOBaHHUS. Tpu
norapuGMUUECKHX OCHOBHBIX METOJIa PELICHUS JIOrapu(PMUYECKUX YpaBHEHW: (yHKIHMOHAIBHO- OKO1-OKO5,
ypaBHEHUH U HEPABEHCTB | rpaduyecKuid, METOJ NOTEHIMPOBAHUS, METOJ BBEACHUS HOBOW IEPEMEHHOM. 85(1)(6) 1%510;’
Jlorapumuueckre HepaBeHCTBA 8 HK1.9’, JIPOI:
KombunupoBanHnoe 3anstue JIP04,
Tema 11.5 Conepkanue yueOHOTO MaTepuaia JIPOS, JIPO6, JIPO7,
Cucremsl AJITOPUTM pEIIeHHs CUCTEMbl ypaBHEHHMH. PaBHOCHMIIBHOCTH JIOTapU(PMUYECKUX JIP09,
JOrapu(PMUIECKUX YpaBHEHUI U HEPABEHCTB g;’l(?s’ MPO1-
YpaBHEHUU KomMOuHHpOBaHHOE 3aHITHE 2 MPOSZ MP09,
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKaHUe (COAepPKaHUe TPUKJIIATHOTO ITP6O1TIP603,
JlorapuMbl B TIPUPOJE W | MOMYJISA) 11P604, ITP608,
TEXHHUKE [Ipumenenne norapupma. Jlorapupmuueckas cnupainb B mnpupone. Ee [1Py01-T1Py03
MaTeMaTHYeCKUe CBOMCTBA 4 MK 1.3; MK 1.4
[IpakTHueckoe 3aHsATHE
Tema 11.7 Conepkanue yaeOHOTO MaTepHaa
Pemenue 3anay. | Jlorapudpmudeckas ¢yHkius. Pemenne npoctedmmx jorapuMUIecKiuX ypaBHEHHN
Jlorapudmel. KonTtponbHas padoTa 2
Jlorapugpmuueckas
GbyHKIMSA
Paszgen 12. 10
MHoxecTBa. JJIEeMEHTBI
Teopuu rpagos
Tema 12.1 Copepxanue yueOHOTo MaTepualia
MHoxecTBa [Tonsate muoxectsa. [lonMHOkecTBO. Onepanuu ¢ MHOKECTBAMU
Kom6unupoBaHHoe 3aHstue 2
Tema 12.2 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COCPKaHHe (COAePKaHNE TPHKJIATHOI0
Onepanuu ¢ MHOXKECTBAMH | MOIYJIfA)
Onepannn ¢ MHOkecTBaMH. Penienne npukiaaHeIxX 3a1a4d
[IpakTnueckoe 3anaTue 2




Tema 12.3 ConepxaHue yueOHOTO MaTepralia
I'padsr [onstue rpada. Csa3Helii rpad, 1epeBo, MUKI Ipad Ha IIOCKOCTH
I[IpakTuueckas paborta 4
Tema 12.4 ConepxaHue yaeOHOTO MaTepralia
Pemenue 3a1a4. | Onepanuu ¢ MHOXKecTBaMu. OnycaHue peanlbHbIX CUTYaluil C TOMOLIBI0 MHOYKECTB.
Mmuoxecta, I'padpl u ux | [IpumeHenue rpadoB K pEIICHUIO 3a/1a4
IpUMEHEHHE KonTponsHas padora 2
Paznen 13. DiaeMeHTHI 26 OK01-0OKO05,
KOMOUHATOPHKH, OKO07, OKI10,
CTATUCTHKH M TEOpPHH gggfaﬁ,%glhpw
BepoOsSITHOCTEH HP13Z ’ ’
Tema 13.1 Conepkanue yaeOHOTO MaTepuaa MPO01-MPO05,
OcHOBHEIE noHATHs | [lepecTaHOBKH, pa3MeNIEHUs], COUYETAHMUS. MPOS, MPO09,
KOMOMHATOPUKHU 4 ITP601-TTP603,
KomOuaMpoBaHHOE 3aHSTHE. 11P607, TTPGO8,
Tema 13.2 CojieprkaHue yueGHOTO MaTepHana TIPy0ITIPY03,
CoOsitHe, BEPOATHOCTHL | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHH. 1Py05
coObiTusA. CroxkeHHe U | YCIOBHAasE BEPOSTHOCTh. 3aBHCHUMbBIC M HE3aBHCHMBIC COOBITHS. Teopembl O
YMHOY>KECHHE BEPOATHOCTEN | BEPOSTHOCTH IPOM3BEACHHUS COOBITHIA.
Kom6unupoBaHHoe 3aHsTHE 4
Tema 13.3 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IePKaAHUeE (COMePKAHUE PUKIIATHOIO
BepositHOCTH B | MOxyJIst) OKO01-OKO5,
poheccuOHaIbHBIX OTHOCUTENbHAS YacTOTa COOBITHS, CBOMCTBO ee ycTOH4YMBOCTH. CTaTHCTHYECKOE OKO06, OK07,
3a1a4ax ornpeeneHue BeposTHOCTH. OLieHKa BEpPOSITHOCTU COOBITHS OK10, IIK1.7,
[IpakTrueckoe 3aHsATHE 4 HKl ji’)(l)_llKlg’
Tema 13.4 Copepxanue yueOHOTo MaTepualia P04, HPOS: JIPO6,
JuckpeTHas  ciy4aiiHas | Bunel ciyuaiiHbix BenumuuH. OrnpeneneHue IUCKPETHON ClydyailHOM BEJIMYMHBIL. JIPO7,
BEIMYMHA,  3aKOH €€ | 3aKOH pacHpeleNieHus JUCKPETHOW ciaydalHOW BennuuHbl. Ee  4dncioBbsle JIP09, JIP13,
pacnpeieICHus XapaKTCPUCTUKHU 4 MPOIMPOS,




KoMOuHUpOBaHHOE 3aHITHE

Tema 13.5
3amaun  MaTeMaTUYECKOM

Conepkanue yaeOHOro MaTepuaia

Bapuanuonnsiii  psan.  Ilosuron 4actor u  rucrorpamma. CraTHCTHYECKUE

CTaTUCTUKU XapaKTePUCTHKH Psijia HAOII01aeMbIX JTAaHHBIX
KombunupoBanHoe 3anstuie
Tema 13.6 IIpogeccuonaibHO-OPHEHTHPOBAHHOE COJlep:KaHue (coAepKaHue TPUKJIAJTHOI0

CocraBiieaie TaOIUI ©
)II/IanaMM Ha HpaKTI/IKC

MO/1YJIfA)

[TepBuunas oOpaboTKa CTATUCTUYECKUX JAHHBIX. ['padudeckoe ux npejacTaBicHUE.
Haxosxnenue cpeHuX XapakTEePUCTHK, HAOJIF01aeMbIX JAHHBIX

[IpakTrueckoe 3aHsATHE

MPOg, MPO09,
[TP601-ITP603,
I1P607,  TIPGOS,
[TPy01-ITPy03,
[TPy05

MNK1.3; IK 1.4




Tema 13.7
Permrenue 3amau. DineMeHTHI

Conepxkanue ydaeOHOro MaTepuaia

Onementsl KoMmOuHaTopuku. CoOBITHE, BEPOSATHOCTH CcOOBbITHS. CroXXeHHe u

KOMOWHATOPHKH, YMHOKEHUE BEPOSTHOCTEN
CTaTUCTHMKM HM  TeopuH | KoHTposbHas padoTta 2
BEPOSITHOCTEN
Pa3nen 14. YpaBHeHnus u 28 OKO01-OKO05,
HepaBeHCTBa OKO7, OKI10,
JIPO1, JIPO4,
Tema 14.1 Conepxkanue yueOHOT0o MaTepuaa JIPOS, JIP09,
PaBHOCMIIBHOCTB PaBHOCUIBHOCTE ypaBHeHMII M HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI JIP13, MPO1-
YPaBHEHMH M HEPABEHCTB. | paBHOCWJIBHBIX MTEPEX0/aX B YPaBHEHHSIX U HepaBeHCTBaX. OOIIIe METOIbI PEIICHUS MPO5, MPO0S,
OOmue MeTobI pEIEHNsT | YpaBHEHMH: TEPeXoJ OT paBEHCTBA (PYHKIMH K pPaBEHCTBY apryMEHTOB JUIs 4 MPO09, I1P601-
MOHOTOHHBIX (DYHKIIMH, METO Pa3JI0KEHHsI HA MHOKUTENH, METO]] BB CHUS HOBOM 11P603,
HEPEMEHHOI, PYHKIMOHATBLHO-TpadUIECKHI METO/T 11P604, ITP6O8,
KomOunupoBanHoe 3aHstue TPy011TPy03
Tema 14.2 Conepkanue yaeOHOTO MaTepHasa
I'paduaeckuit MeTon | OOmIue METO bl pEIIeHUsT HEPABEHCTB: TIEPEX01 OT CPABHEHHS 3HAUCHHUHN (PYHKIIHH K
peleHus YPaBHEHMH, | CPAaBHCHHIO 3HAYCHHUI apryMEHTOB U1 MOHOTOHHBIX (DYHKIIUH, METO/I HHTEPBAJIOB,
HEPaBEHCTB ¢dbyHKIIMOHaNBHO-Tpaguueckuil Meto. ['paduueckuii MeTo perieHnus ypaBHEHUN U
HEPaBEHCTB 4
Kom6uHupoBaHHoe 3aHsTHE
Tema 14.3 Coneprkanue yaeOHOro MaTepualia
VYpaBHenus u HepaBeHCTBA | OmnpenenieHue MoOAyisa. PackpeiTHe Moaynass 1o onpezaencHuro. [Ipocteiinime
C MOAYyJIEM yYpaBHEHUs U HEPaBEHCTBa C MoAayJieM. [IpumMeHeHne paBHOCHUIIBHBIX MEPEXO0B B
OIpEICNIEHHBIX TUIIaX YPABHEHUH 1 HEPABEHCTB C MOJyJIEM 4
Kom6unupoBaHHoe 3aHstue OK01-OKO05,
Tema 14.4 Copepxanue yueOHOTo MaTepuala OKO06, OKO07,
VYpaBHeHHS M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiiie ypaBHeHHs 1 HEpaBEHCTBA C TapaMeTpoOM OK10, [K1.7,
C mapaMeTpaMu Kom0OuHupoBaHHoe 3aHsTHE 6




Tewma 14.5
CocraBieHue U peuicHUe
npodecCHOHANBHBIX 3a/1a4

IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COJlepKaHue (coAepKaHue NPUKJIAJTHOI0
MOJY.JIs1)

Pemenmne TeKCTOBBIX 337129 TPO(PECCHOHATILHOTO COJCPKAHUS

TK1.9, JIPO1,
JIPOA4,
JIPO5, JIPO6, JIPO7,
JIPOO,

C IOMOIIBIO ypaBHeHHfI HpaKTqucxne 3aHATUA 8 JIP13 MPO1-
Tema 14.6 ConepxaHue yaeOHOTO MaTepralia MPO5,
Pemenne 3ama4. | O0mime MeTobl pelieHUs] YpaBHEHUN. YPaBHEHHSI U HEPABEHCTBA C MOJIYJIEM U C MPOS, MPO09,
VYpaBHEHMs U HEPABCHCTBA | TTapaMeTpaMHu TIPGOLITPGO3,
5 I1P604, TTP60S,
[IpakTrueckoe 3aHsATHE ITPy01-ITPy03
MK 1.3; [IK 1.4
IIpomexyTounas arrecranus (Jk3ameH) 6

Bcero:

340




3. YcJioBus peaju3aiuu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCHUTLIHHBI

3.1. Jlng peanmuzamyu MporpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH MPEIYCMOTPEHBI CIIEAYIOIINE
CrelMaIbHbIC TOMEUICHHUS:

Peanuzanus nporpaMMel JUCHMIUIAHBI TPEOYyeT HAIUYHs y4eOHOTO KaOWHEeTa MaTeMaTHKH.

O6opynoBanue yaeOHOTO KaObUHeTA!

- IOCAJI0YHBIE MECTA M0 KOJIMYECTBY 00YUaIOMINXCS;

- pabouee MeCTO IpenoIaBaTers;

- KOMIUIEKT Y4€OHO-HArJSITHBIX TOCOOUI;

- KOMIUIEKT 3JICKTPOHHBIX BUI€OMATEPHUAIIOB;

- 3aJJaHUs U151 KOHTPOJIBHBIX padoT;

- mpo(eCCHOHATTFHO OPHUEHTUPOBAHHBIE 3a/IaHHS;, - MAaTEPHAJIbl IK3aMEHa.

Texauueckue cpeacTBa 0OydeHHS:

- IEPCOHAJIBLHBII KOMIIBIOTED C JUIIEH3MOHHBIM TPOTPAMMHBIM 00ECTIEYCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmarmonHoe obecrieueHne o0ydeHus

OcHoBHas1 JuTEparypa

1. Mopakosuy A.I'. Matematuka. 10-11 xmacc: y4e6. s yqammxcs o6meo0pa3oBar.

opranuzanuii (0a3oBeiii ypoBeHb). B 2 4. U. 1/A.I'. Mopakosuy, I1.B. CemenoB. — 7-¢ uzn., crep. — M.:
MmuemosuHa, 2019. - 448 c. : ui.

2. Mopakosuy A.I'. Maremaruka. 10 -11 kmacc: yae6. mist yqammxcst 001eoopa3oBar.

opranuzanuii (6a3oBbeiii ypoBeHs). B 2 u. U. 2/A.I". Mopakosuy, [1.B. Cemenon. — 7-¢ m3a., ucnp. — M.:
Mmuemo3suna, 2019. - 416 c. : u.

3. Atanacsn JI.C., byry3o B.®., Kagomies C.b. u n1p. MatemaTuka: anredpa u Hauana
MareMaTtudeckoro aHanmsa. I'eomerpus. ['eomerpus (6a30BbIi U yriryosneHHbIH ypoBHH). 10—11
knaccel. — M., 2020.

JonoqHuTeILHAS JUTEpPATypa
Amumos IILA. u np. Matemaruka: anrebpa 1 Hayaja MaTeMaTUYECKOTO aHaJIN3a, FTEOMETPUSL.
Anrebpa 1 Hauana MareMaTH4eckoro ananusa (0a3oBblil U yrimyoneHHbii ypoBaH).10—11 kmaccel. — M.,
2014.
bammakoB M.M. Maremartuka: yueOHUK JUTsl CTYA. YUpeKIeHHH cpea. mpod. oOpa3oBaHus. —
M., 2014.
bammakoB M.U. Matemaruka. CO0pHUK 3a/1a4 TPO(PUILHOM HAaNPaBIEHHOCTH: y4el. mocodue s
CTyA. YUpexaeHui cpen. mpod. odpazoanus. — M., 2014.
bammakoB M.M. Matemaruka. 3afgaqauk: yued. mocoOue sl CTyI. YUpexAeHHH cpea. mpod.
obpazoBanus. — M., 2014.
bammvakoB M.U. MaremaTnka. DJIeKTpPOHHBIM y4e0.-MeTOA. KOMIUIEKC I CTYI. YUpeKICHUMH
cpen. mpod. odpazoBanus. — M., 2015.
Artanacsa JI.C. I'eomerpus, 10-11: Yue6. nns obueobpazosat. yupexaenuit / JI. C. Aranacss, B.
@. byry3os, C. b. Kamomies u np. — 11-e uzn. — M. : IIpocsemienue, 2007. UnTepHeT-pecypcbl

1. Yun.py — uHTepakTUBHAs oOpa3oBareibHas oOHIalH-Tulatpopma. — URL:

https://uchi.ru/ (1ara oopamenus: 05.06.2022)



2. SAKnace — muppoBoii  00pa3oBaTeNbHBIA  pecypc VIS

ko, Anrebpa. — URL:
https://www.yaklass.ru/p/algebra ([lata oOpamienus: 05.06.2022)
3. SAKnace — mudpoBoit 00pazoBarenbHbIN pecypc ans mkoi. ['eomerpus. — URL:
https://www.yakKlass.ru/p/geometria ([{aTa oopamenus: 05.06.2022)
4. Bcepoccuiickas OJIMMIIMA/A  IIKOJIBHUKOB — ouIMaNbHbIN
cCauT. — URL:
https://vos.olimpiada.ru/ ([laTa oopamenwus: 05.06.2022)
o. Poccuiickast anekTpoHHas ImKoida — O(QUIIMANBHBIN calT. AnreOpa W Havaia
Maremarnueckoro ananmu3a — URL: https://resh.edu.ru/subject/51/ ([ata o6pamenus: 05.06.2022)
6. Poccuiickass anekTpoHHas WIKoJa — ouIMaIbHbII CauT.
l'eomerpus  — URL:

https://resh.edu.ru/subject/17/ ([ara obpamenus: 05.06.2022) 7. FOpaiit — oOpa3oBarenpHas miaaTdopma
JUISl YHUBEPCUTETOB U KoJulekei. bubnuoTexka.
CsoGoansrit goctynm — URL: https://urait.ru/library/svobodnyy-dostup/matematika-statistika-i-mehanika
(Iata obpamenus: 05.06.2022)
8. Hayunast onexkrponnas OuOmmoreka (HDB). - URL: http://www.elibrary.ru (ara
oOpatuenus: 05.06.2022)
9. ®denepanpubiii optan «Poccuiickoe obOpazoBanuey». - URL: http://www.edu.ru / ([ara
obparmenus: 05.06.2022)

s npenonasareJieit

1. ®denepanpubiii 3ak0H oT 29.12.2012 No 273-®3 «OO6 o6pazoBanun B Poccuiickoit
®denepanuny. [Tpukaz MunuctepcrBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O0 yTBepKaeHUN
(benepalbHOTO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa cpenHero (MOJHOro) ooiero
00pazoBaHUM.

2. [Ipuka3 MunuctepctBa oOpa3oBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3menenuii B [Ipukas MunuctepctBa obpa3oBanus u Hayku Poccuiickoit ®enepauuu ot 17.05.2012 Ne
413 «O06 ytBepxkaeHUU (enepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTAaHIApTa CPEIAHErO
(mosHOTO) O0IIIEro 0O6pa3oOBaAHMS».

3. [MuceMmo [lemapramMeHTa rocyapcTBEHHOM MOJUTUKHU B cepe MOATOTOBKH pabouuX KaJapoB
n JIITO MunucrepctBa oOpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «PexomeHmanuu 1o
OpraHM3aliy TOJY4eHHUs CpelHero ooOiero oOpa3oBaHHs B MpeAenaXx OCBOCHHS 00pa30BaTENIbHBIX
MpOrpaMM CpeAHero MpodeccHuoHaNbHOTO oOpa3oBaHMs Ha 0a3e OCHOBHOTO oOmmiero oOpa3oBaHUs C
ydeToM TpeOoBaHMI (eAepalbHBIX TOCYJApCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M MOIy4aeMOM
npodeccr WK CIeUAIBHOCTH CPEIHEro MPpo(ecCHOHAIBHOTO 00pa30BaHUS.

1. Mopakosuy A.I'. Maremaruka. 10-11 knace: yue0. g yuamuxcst o01eo0pa3zoBar.
opranmu3anuii (6a3oBsiii ypoBenb). B 2 u. U. 1/A.I". Mopakosuy, I1.B. CemenoB. — 7-e u3a., crep. — M.:
Mmuemo3suHa, 2019. - 448 c. : ui.



2. Mopakxosuy A.I'. Maremaruka. 10 -11 kmacc: yue6. ans ygamuxcst 00meoopa3oBar.

opranm3anuii (6a3oBbiii ypoBeHs). B 2 4. Y. 2/A.I". Mopakosuy, I1.B. CemenoB. — 7-¢ u3z., ucnp. — M.:

Mmuemo3suna, 2019. - 416 c. : u.

3. Artanacsn JI.C., Byry3os B.®., Kagomues C.b. u 1p. Marematuka: anredpa u Hayasa
MaTeMaTH4ecKoro ananmusa. ['eomerpus. ['eomerpust (6a30BbIid 1 yrimyOneHHbd ypoBau). 10—11
KJIACCBl.

— M., 2020.

4, bamMvakoB M.M. Maremaruka: KH. JJIsl TIPENOJIaBaTeNs: METoI. mocobue. — M.,
2013

5. bammvakos M.U., [{piranos I11.11. Meroanueckoe mocooue it moarotoBku Kk EI'D.
— M., 2011.

NHTtepHeT-pecypcesl

www.fcior.edu.ru (MudopmanimoHHsie, TPEHUPOBOYHBIE U

KOHTpOJIbHBIE MaTepuanbl). www.school-collection.edu.ru (Ennnas xosmekuuu nugpoBbIX

oOpa3oBaTenbHbIX pecypcoB). O

0011e00pa3oBaTe/IbHOM AN CHUTIIUNHbBI

4. KOHTpOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHUS

KoHTpoJb U oneHka pe3yabTaToB OCBOEHUS 00111e00pa30BaTebHOM AUCHUIIIIMHBI PACKPBIBAIOTCS Yepe3
JTUCHMIUIMHAPHBIE pe3yJbTaThl, HaNpaBlieHHble Ha (opMHpoBaHHE OOLMX U TNPOPECCHOHAIBHBIX
KOMIIETEHIIHI 10 pa3zienaM U TeMaM coJepaHus yueOHOro Marepuaia.

pelieHus 3a1a4y
npodeccruoHaIbHON
NesITeNIbHOCTH
MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

P2, Temsr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

IT-o0/c, 6.8, 6.9, 6.10 IT-0o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 [T-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5I1-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-
o/c, 14.6

Oob6masi/mpodeccuoHanbHas Paznena/Tema Tun OLIEHOYHBbIX
KOMITeTeHIN S MeponpHsITHS
OK O01. Bwibupats cnoco6sr| P 1, Tema 1.1, 1.2, 1.3 IM-o/c3 1.4,1.5,1.6 TectupoBanue

VYcrHblit onpoc
MaremaTndecKkui
JUKTaHT
NunuBunyanbHas
CaMOCTOSATEIIbHAs
paborta
[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX PadboT
3amura
WHIUBHIyaJIbHBIX
MIPOEKTOB
KonTponbnas pabota
Breimonnenue

SK3aMEHAIIMOHHBIX
3aJlaHui




OK 02. Hcnonb3oBars
COBPEMECHHBIC CpencTBa
IIOMCKa, aHajau3a u

UHTEpIIpeTaluu HHHOPMAaLUH,
u MH(POPMAIIMOHHEIE
TEXHOJIOTMHU JJISl BBIOJHCHHUSI
3a51a4 MpoQeCcCHOHATBHON

JACATCIBHOCTH

P1,Temal.1,1.2,1.31II-0/c, 1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

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

P 7, Temsr 7.1, 7.2, 7.3, 7.4,7.5, 7.6, 7.7
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue
VYeTHbIM onpoc
MaremaTuueckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITENbHAS
paborta
IIpencraBienue
pe3yabTaToOB
MPAKTUYECKUX padoT
3amura
TBOPYECKUX
pabort 3ammTa
WHIUBUTyJTbHBIX
MIPOEKTOB

KonTponbhas pabora

P 13, Temsr 13.1, 13.2, 13.3, 13.4, Brimonaenue
13.5 JK3aMEHAIIMOHHBIX
IT-o/c, 13.6 3a7aHui
P 14, Temwmr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
OK 03. [InanupoBaTh u | P1,Temal.l, 1.2, 1.3 1-0/c, 1.4, 1.5, TectupoBanue

peann30BbIBATh coocreennoe | 1.6
npodeccronansioe u muunoctaoe | P2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 T1-

pasBUTHe, PEPHHIMATENbCKYI0 | 0/C, 2.6

B | P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4

IEATEIBHOCTD
podeccruoHaIbHON coepe, P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,
HCII0JIB30BATh 3HAHUS o | 47

(uHAHCOBOH  TI'PaMOTHOCTH
Pa3IMYHBIX KU3HEHHBIX

CUTYyalludgX

IT-o/c, 4.8, 4.9, 4.10,
411 P 5, Temnr 5.1,
5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temwm 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 II-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,

7.13,7.14,7.15, 7.16, 7.17

P 8, Tewmnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

B

VYcrHblit onpoc
MaremaTndecKkui
JUKTaHT
NunuBunyansHas
caMocTosITeNbHas paboTa
[IpencraBnenue
pe3ynbTaToOB
MPAKTHYECKUX padboT
3amura TBOPYECKUX
paboT 3ammra
WHIUBHIyaJIbHBIX
MIPOEKTOB

KonTpomnpHas pabota
Brimonnenue

SK3aM€EHAIIMOHHBIX
3aJlaHui




P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,

11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

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

IT-o/c, 13.6

P 14, Temu 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

OK 04.

B3aMOJEHCTBOBATh
KOMaHJIe

D¢ dexkTuBHO
u
3 KOJUIGKTUBE U

P1,Temal.l, 1.2, 1.3 1-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5TI-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o/c, 4.8, 4.9, 4.10,

411P5, Temsr 5.1,

5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

IT-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,7.2,7.3,7.4,7.5, 7.6,

7.7 II-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,

7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,

11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

YcTHbli onpoc
MaremaTndecKkui
JUKTaHT
NunuBunyanpHas
caMocTosTebHas paboTa
[IpencraBnenue
pe3yNbTaTOB
MPaKTUYECKUX PadboT
3amuTa TBOPYECKUX
pabort 3amnmTa
WHIUBUAYaTbHBIX
MIPOCKTOB

KonTpomnbnas pabota
Breimonnenue
9K3aMEHAIlMOHHBIX
3aJaHuM




13.5 IT-o/c, 13.6

14.5 IT-o/c, 14.6

P 13, Temmr 13.1, 13.2, 13.3, 13.4,

P 14, Temnl 14.1, 14.2, 14.3, 14.4,

OK 05. OcymectBiare | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, TectupoBanue Y cTHBIN
yctHyton | 1.6 P 2, Temnr 2.1, 2.2,2.3,2.4,2.5 OIpocC
nucbMeHnyw | I1-o/c, 2.6

pedb




KOMMYHUKAIIUIO Ha

roCy1apCTBCHHOM <€

Poccuiickoit epauuu  C
y4eTOM YeHHOCTEH
COIMAIILHOTO U KYII
KOHTCKCTAa

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7

IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P1,Temal.1, 1.2, 1.311-0/c, 1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7

IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

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

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

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3,12.4

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

IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-

o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3,

9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

MaremaTuueckui
JTUKTAHT
NunuBunyanbHas
camocTosiTesnbHas padoTa
[IpencraBnenue
pe3yabTaTOB
IIPAKTUYECKUX padoT
3amura TBOPUYECKUX
pabort 3ammTa
WHIMBUIYTbHBIX
IIPOEKTOB

KonTpomnshas padora
Brinosnnenue
HK3aMEHALMOHHBIX
3aJaHnui




OK 06. [posiBmsite | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 | TectupoBanue
IpaK IaHCKO- P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 114 yeruprii ompoc
NaTpHOTHYECKy0 — mo3uumio, | /¢, 6.8, 6.9, 6.10IT-0/c, 6.11 MaTeMaTHUeCKHit
JEMOHCTPUPOBATH P 7, Tembr 71, 72, 73, 74, 75, 76, 7.7 I1- JIUKTAHT
OCO3HaHHOE TmoBeAeHWe Ha | 0/c,7.8,7.9,7.10II-o/c, 7.11, 7.12, VHmBHyaTbHAS
OCHOBE TPaTUIIUOHHBIX 7.13,7.14, 7.15, 7.16, 7.17 caMoCTosITeNbHAs paboTa
0011eYeI0BEYECKHX P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Tpencrasienye
IICHHOCTEH, B TOM YHCJIIC C P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 11~ PE3YIBTATOR
yaerom TapMOHH3AIIH ofc, 14.6 NPaKTUYECKUX paboT
MEKHAIIMOHAIbHBIX u Sammra TBOPUECKIX
MEXPEITUTHO3HBIX
. pabot
OTHOIIICHHUIH,
MPUMCHSITh
CTaHJIapPThI
AHTHKOPPYIITHOHHOTO 3amuTa MHIUBHTYaTbHBIX
MMOBEICHUS MIPOCKTOB
KonTponbnas pabora
Brimonnenue
AK3aMEHAIIHOHHBIX
3aJaHui
OK 07. ConeiictBoBate P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, 1.6 | TectupoBanue
COXPAaHCHUIO okpyxaromen P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 11-0/c, 2.6 |Vcruuii ompoc
Cpesbl,  pecypcocOepeeHuio, P 3, Temsr 3.1, 3.2, 3.3 TT-o/c, 3.4 MaTeMaTHYeCK i
[IPUMCHATD SHaHHA 00 |P 4, Tembr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 JKTAHT
H3MCHCHUH KIIMMaTa, [1-o/c, 4.8, 4.9, 4.10,4.11 P
IIPUHLIATIIBL OEpEKIUBOTO | 5 TC;ABI 5, 1 5, 2 , L
[POM3BOJICTBA, >bPeKTHBHO ’ T caMocTosTebHas paboTa

JIelicTBOBaTh B ‘Ipe3BBI‘laI>iHHX
CUTYyalludaXx

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

IT-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 [T-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 TI-
o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 11-

o/c, 14.6

[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX PadboT
3amuTa TBOPUYECKUX
pabort 3amnmTa
WHIUBHIyaJIbHBIX
MIPOEKTOB

KonTpomnbnas pabota
Breimonnenue
9K3aMEHAIlMOHHBIX
3aJaHuM




IIK 1.3. Ornpenenarsb
MOCIIEI0BATEIHHOCTD u
OIITUMAJIBHBIC PCKUMBI
00pabOTKU PA3INIHBIX U3ICITHIA
Ha  TOKapHbIX
COOTBETCTBHUH C 33JJaHUEM.

[IK 1.4. Bectu
TEXHOJOTMYECKHU I npouecc
00pabOTKH | JIOBOJKH JCTaJCH,
3arOTOBOK M MHCTPYMEHTOB Ha
TOKApHBIX CTaHKax C
coOntoneHneM TpeOoBaHUI K

CTaHKaXx B

KauyeCTBY, B COOTBETCTBUHM C
3aJJaHieM W TEXHHYECKOU
JOKYMEHTAIUEH.

P1,Tema1.1,1.2, 1.3 1-0/c3 1.4,15, 1.6

P2, Temnr 2.1,2.2,2.3,2.4, 2.5 T1-0/c,
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,
4.7 11-0/c, 4.8,4.9,4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 TI-
o/c, 14.6

TectupoBanue

VYerHbIM onpoc
MaremaTtudecKuii
JUKTAHT
NunuBunyanbHas
CaMOCTOSATEIbHAS

pabora
IIpencraBienue
pEe3ynbTaToB
MPAKTHYECKUX padoT
3aruTa TBOPUECKUX
pabot

Bamura
MH/INBUTyaJIbHBIX
MPOEKTOB
KonTpomnbHas paborta
BrinosHenue
DK3aMEHALIMOHHBIX
3aJaHui
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