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B.A. Jlamun

Pabouas nporpamma yueOHoit auctumumasl OO/1.04 MaremaTuka 1s cnenuansaoctu 15.02.16
TexHONOTHsT MAIIMHOCTPOCHUS pa3paboTaHa B COOTBETCTBHU C TpeOOBaHUAMHU: (heaeparbHOTO
roCy/IapCTBEHHOTO0 00Pa30BaTENBLHOTO CTaHAapTa CPEeIHEro oO0Iero oopa3oBaHuUs, YTBEPKICH-
HOTO npukazoM Muno6puayku Poccun ot 17.05.2012 Ne 413 (3apeructpupoBano B MuHiocte
Poccun 07.06.2012 Ne 24480); ¢enepaibHOro rocyaapCcTBEHHOT0 00pa30BaTEIbHOIO CTaHapTa
cpenHero npodeccuoHaNbHOTO 00pa3oBaHus crenuaabHocTH 15.02.16 TexHomoruss MammHO-
CTpPOEHHMS, YTBEPKICHHOTO Ipruka3zoM Munoopuayku Poccun ot 14.06.2022 Ne444 (3apeructpu-
poBano B Muntocte Poccun 01 mrons 2022 r. N 69122); dbenepanbHoit 00pa3oBaTeIbHOM MPO-
rpaMMBbl CpefHero oouiero oOpa3oBaHusi, yTBepkAEHHON npuka3oM MuHnpocsemeHust Poccun
ot 18.05.2023 Ne 371 (3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74228); ¢ yu€rom
npuMepHO pabodeil mporpaMMbl 001Ie00pa30BaTeNbHON NUCHUIUTMHBL «MaTemMaThkay ais
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpraHU3alNil, METOJUKHU MpenoiaBaHus 001eodpa3zoBa-
TEJTBbHON AUCHUIUIMHBI «MaTeMaTrkay, yTBepKAEHHBIMH Ha 3acenaHnuu CoBeTa Mo OIIEHKE Kade-
CTBa IPHUMEPHBIX pabOUYuX MpOrpamMm OO0IIE0O0pa30BaTENIBHOIO U COLMATIBHO-TYMaHUTAapPHOIO
IIUKJIOB CpeHEro npodeccuoHanbHoro oopasosanus (mporokoa Ne 14 ot 30.11.2022r.).
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1. OBIIIAA XAPAKTEPUCTUKA PA};O‘IEI\/'I IHPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKHU CIIELH-
AJIMCTOB Cpe/IHero 3BeHa:
O6meobpazoBarensHas auctuiuimaa OOJ[.04 MaTteMaTuka sIBJISICTCS 0053aTelb-
HOM 4acThi0 0011e00pa30BaTEeILHOTO IMKIa 00pa30BaTEIHPHONW MPOTPAMMBI B CO-
orBercTBUM PI'OC CIIO no cneunanbHoct 15.02.16 TexHOMOrUS MaIIMHOCTPO-
CHHUS.

1.2. He.]'ll) U INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHUIIJITUHBI:

1.2.1. Ilesan o0meodpazoBaTeIbHON YUeOHOH TUCITUTNIIIMHBI
Copnepsxkanue mporpamMmbl 00111€00pa30BaTeIbHON JAUCIUIUIMHBL «MaTtemMaThKay
HaIpaBJICHO Ha JIOCTHKEHHUE PE3yJIbTaTOB €€ U3yYeHHUsS B COOTBETCTBUU C Tpebo-
BaHussMu PI'OC COO ¢ yderoM mnpodeccuoHanbHON HampaBieHHOCTH PI'OC
CIIO.

1.2.2. Ilnanupyemblie pe3yabTaTbhl OCBOCHUSI 0011e00pa30BATEILHOM
yueOHo# aucuuminebl B cooTBeTcTBHH ¢ ®I'OC CIIO u Ha ocHoBe PI'OC
COO
Oco0oe 3HaueHre TUCUUILIMHA UMeeT Mpu (OPMHUPOBAHUU U PA3BUTHHU OOLIUX H
npodeccuoHanbHbix kKoMieTeHui (OK u 11K) B cootBerctBun ¢ ®I'OC CIIO no
cnenrasbHOCTH 15.02.16 TexHOIOrHMsI MAaTMHOCTPOECHUS

OO0mme KoMneTeHINH IInanupyemble pe3ybTaThl 00y4eHHS

Oo0mmue JucnuuinHapHble
OK.01 BsiOupats crioco- B vactu TpygoBoro 1) Bnamenue wmeto-
ObI pelieHus 3a7a4 Mpo- | BOCIIUTAHUS: JlaMU JI0OKa3aTeNbCTB, aj-

(heccCHOHAIBHOM JIeSITEIb-
HOCTH IPUMEHHTEIIBHO K
pa3IuYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY-
1y, OCO3HaHUE LEHHOCTU
MacTepCcTBa, TPYIO0JIIO-
oue;

- TOTOBHOCTbD K aK-
THUBHOM JI€ATECIBHOCTH
TEXHOJOTMYECKOM U CO-
[IMaJIbHOW HAMpPaBJICHHO-
CTH, CHOCOOHOCTH MHU-
IIUUPOBATh, IJIAHUPOBATH
1 CAMOCTOSITEIBbHO BBI-
MOJHSTh TaKyIO JEATEIb-
HOCTB;

OBnazieHrue yHUBEP-
CaJbHBIMU YY€OHBIMH TIO-
3HaBaTEJIbHBIMHU JICHCTBH-
SIMU

TOpUTMaMU pEIICHUs 3a-
Ja4; yMmeHue Qopmyiu-
pOBaTh OMpENeIeHUs, aK-
CHOMBI M TEOPEMBI, MPHU-
MEHATh WX, MPOBOJUTH
JI0Ka3aTeNbHbIE PACCyXk-
JICHUSI B XOJ€ PpEeLICHUS
3ajay;

2) yMeHHuEe Omnepupo-
BaTh TMOHATHUSMH: CTe-
MeHb 4Ywucia, Jorapupm
YHUCiIa; yMEHHUE BBIMOJ-
HSATH BBIYUCJICHHE 3HAYE-
HUI W TpeoOpa3oBaHUS
BBIPOXEHUH CO CTETCHs-
MU H JorapupMamu, mpe-
o0Opa3oBaHuUs JTpOOHO-




a) 6a30BbIE JIOTUYE-
CKUE JICHUCTBUA:

- CAMOCTOSTEIIFHO
dbopMyIUpOBaTh U aKTya-
JU3UPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ Bce-
CTOPOHHE;

- YCTaHaBJIMBATh CY-
IIECTBEHHBIN NPU3HAK
WJIM OCHOBAHUS JJIs1 CpaB-
HEHUsI, KJIaCCU(DHUKALINK U
0000111eHUST; OTIPEACIIATh
1IEJIU JICATCIBHOCTH, 3a-
JlaBaTh MmapaMeTphl U KpH-
TEPUM UX TOCTUKECHUSI;
BBISIBJISATH 3aKOHOMEPHO-
CTU U IPOTUBOPEUHS B
paccMaTpUBaeMBbIX SIBJIC-
HUSIX; BHOCUTh KOPPEKTH-
BBI B JICATCIILHOCTD, OIIC-
HUBaTh COOTBETCTBUE pPe-
3yJIbTATOB LIEJISIM, OLICHU-
BAaTh PUCKU MOCJICICTBUN
NEeATEeIIbHOCTH; pa3BUBATh
KPEAaTUBHOE MBIIICHUE
IPU PEIICHUU YKU3HCH-
HBIX MTPOOJIEM;

0) 0a30BBIC UCCIIEI0-
BaTEJILCKUE JICUCTBUSL:

BJIaJIETh HAaBBIKAMU
y4eOHO-
HUCCIIEN0BAaTEILCKON U
MIPOEKTHOM JEATEIBHO-
CTH, HaBbIKaMU pa3peliie-
HUS MPOOJIEM; BBISBIISITH
MPUYNHHO-CJICICTBEHHbIC
CBSI3U U aKTyaJIM3UPOBATH
3a/1a4y, BbIJBUTATh TUIIO-
Te3y €€ PELICHHUs], HaXxO-
JUTh apryMEHTHI 1JIs J10-
Ka3aTeJIbCTBA CBOMX
YTBEPKICHUN, 3a1aBaTh
rapaMeTpbl U KpUTEPUU
pelIeHUs; aHATU3UPOBATh
TOJTYYEHHBIE B XOJIE pe-

palnoHaIbHBIX BbIpAXKE-
HUM;

3) ymeHue onepupo-
BaTh MOHATHAMH: PALUO-
HaJIbHbIE, HPpaIMOHAIb-
HBIE, NOKa3aTeNbHBbIE,
CTEIEHHbIE, Jorapudmu-
YeCKUE, TPUTOHOMETPH-
YeCKUE YpaBHEHHUS U He-
paBEHCTBA, UX CUCTEMBI;

4) ymMeHue omnepupo-
BaTh MOHATUAMH: (PYHK-
us, HenpepbIBHAA
GyHKIUS, NOPOU3BOAHASA,
nepBooOpasHas, ornpee-
JICHHBIA WHTETpal; yMme-
HUE HAaXOAUTh IMPOU3BO-
HBIC AIIEMEHTAPHBIX
GyHKUHH, UCIIOJIB3YS
CIPaBOYHBIE MaTepUabl;
HCCIIEN0BAaTh B IPOCTENU-
MIUX Clydasx QyHKIHA
HAa MOHOTOHHOCTH, HaXO-
IUTh  HAWOOJBIINE |
HAaUMEHBIINE  3HAYCHHUS
(GyHKUMIA; CTPOUTH TIpa-
(YKK MHOTOYJIEHOB C HC-
MOJIb30BAaHUEM ammnapara
MaTE€MaTHUYECKOro aHaJH-
3a; TIPUMEHATH TPOU3-
BOJHYIO TIpU pEUICHUH
3a/lady Ha JBUXKEHUE; pe-
1aTh MPAKTHKO-
OPUCHTHPOBAHHBIC 3a/1a-
Yyld Ha HauOoJbllIUE U
HAaUMEHBIINE 3HAYCHHUS,
HA HAXOXIEHHE IyTH,
CKOPOCTH U yCKOPEHHUS;

5) ymMeHue onepupo-
BaTh MOHATHAMH: PALUO-
HanbHas (pyHKLHA, TOKa-
3areibHas (QyHKIUS, CTe-
neHHas (QyHKIMs, Jora-
pupmudeckas QyHKIUS,
TPUTOHOMETPHUECKHE




HICHUS 3a]1a4M pe3yJsIbTa-
Thl, KPUTHYECKH OLIEHU-
BaTh UX JIOCTOBEPHOCTb,
IPOTHO3UPOBATh U3MEHE-
HUE B HOBBIX YCIIOBUSIX;
YMETh MEPEHOCUTD 3HA-
HUS B TTIO3HABATEJIbHYIO U
MPaKTUYECKYIO 00J1acTh
KU3ZHENIEATECIIbHOCTH;
YMETh UHTETPUPOBATh
3HaHUA U3 Pa3HbIX NIPeJ-
METHBIX 00J1acTel; BbI-
JIBUTATh HOBBIC UJIEH,
npeajiaraTb OpUrHHaIb-

HBIC IIOAXOAbI U PCIICHUSI.

OK.02 Ucnonp30BaTh co-
BpPEMEHHBIE CPEJICTBA I10-
WCKa, aHaJIn3a U UHTEp-
npeTanuy HHPOpMaLuU U
nH(OPMAITMOHHBIE TEXHO-
JIOTUU JUTSI BBITIOTHEHUS
3a/1a4 mpodeccuoHaIbHOM
NEeSATETLHOCTH

B o0Omactn ieHHOCTH
Hay4YHOTO MTO3HAHUS:
c(hOpMUPOBAHHOCTH MU-
POBO33pEHUS, COOTBET-
CTBYIOIIIETO COBPEMEHHO-
MY YPOBHIO Pa3BUTHS
HayKHU U OOLIECTBEHHOM
MPaKTUKHA, OCHOBAHHOTO
Ha JMajore KyJabTyp, CIo-
COOCTBYIOIIIETO OCO3HA-
HHIO CBOETO MECTa B II0-
JUKYJIBTYPHOM MHPE; CO-
BEPIIICHCTBOBAHUE SI3bI-
KOBOM M YMTATEIbCKOU
KYJIBTYpPbI KaK Cpe/ICTBa
B3aUMOJICUCTBUS MEXKITY
JIFOJIbMM U TIO3HAHUS MH-
pa; 0OCO3HAHUE IIEHHOCTHU
HAay4YHOU JIESITEIBbHOCTH,
TOTOBHOCTh OCYIIIECTB-
JSITh IPOEKTHYIO U UC-
CJIe0BATENbCKYIO JIes-
TE€IbHOCTh UHIUBUyaIb-
HO U B IpYIIIE.

Pa6ora c uadopma-
IIUEH: BJIa/IeTh HABBIKAMH
NOJTY4YEeHUsI UHPOPMAITUH

byHKIUH, oOpaTHbIe
GbyHKUIMH;, yMEHHE CTPO-
UTh TpaQUKH M3YUYEHHBIX
GyHKUMA, HCIONIB30BAThH
rpa@ukd TpU K3y4YEHUU
MPOIIECCOB M 3aBUCUMO-
CTEH, MpHU pEeUICHUU 3a-
a4 W3 JpYrux ydeOHBIX
NpeAMETOB W 3a7ad U3
peanbHOM KU3HU; BbIpa-
XKatb (opMmynamMH 3aBH-
CUMOCTH MEXIYy BEJIUYU-
HaMU;

6) yMmeHue pemiarhb
TEKCTOBBIE 3aJauu pas-
HBIX TUIOB (B TOM YHCIIE
Ha MPOLIEHTHI, 10JI1 U Ya-
CTH, Ha JBWXEHUE, pabdo-
Ty, CTOUMOCTH TOBapOB H
yCIIyT, HaJIOTH, 33/1a4¥ U3
oOnactu YIPABJICHHUS
JUYHBIMU U CEMEWHBIMU
(vHaHCaMM); COCTaBISATh
BBIpQXXECHUS, YpaBHEHHUS,
HEPAaBEHCTBA M MX CHCTE-
MBI TI0 YCIIOBHUIO 3aJlayH,
UCCIIEIOBATh MOJyYeHHOE
pelieHne ¥ OICHUBATh
npaBAoNoJ00HOCTh  pe-
3yJIBTATOB;

7) yMmeHue omnepu-
poBaTh MOHSITHSIMH:
cpenHee  apudmeruye-
CKOE, Me/IMaHa,
HauOoJIbIIee U
HAaUMEHbIIIEe 3HAYCHMSI,
pa3Max, JUcTiepcus,
CTaHJIAPTHOE OTKJIOHEHUE
YHCJIOBOTO Habopa; yme-
HUE W3BJEKaTh, MHTEP-
npeTupoBaTh HHPOpMa-
IIUIO, TIPEICTaBICHHYIO B
Tabnuiax, Ha Jauarpam-
Max, rpadukax, oTpaxa-
IOIYI0O CBOWCTBA peallb-




U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO
OCYIIIECTBIIATH MOUCK,
aHaJii3, CUCTEMaTU3AIHIO
Y UHTEPIIPETAINIO WH-
dbopmaruu pazIuyHbIX
BUJIOB U (pOPM TpeICTaB-
JICHUS;, CO3/1aBaTh TEKCTHI
B pa3IMYHBIX hopmarax ¢
y4€TOM Ha3HAYCHUS WH-
dbopmanuu 1 1eaeBoi
ayJIuTOPHH, BEIOMPAS OTI-
TUMaJIBHYIO (hOpMY Mpe/I-
CTaBJICHHS W BU3yajn3a-
IIUU; OIICHUBATh JIOCTO-
BEPHOCTb, JISTUTUMHOCTh
uH(popMaum, ee cooT-
BETCTBHE MMPABOBHIM U
MOPATBHO-ITHYCCKUM
HOpPMaM; UCITOTh30BaTh
cpencTBa nH(pOpMaIOH-
HBIX 1 KOMMYHHUKAITMOH-
HBIX TEXHOJIOTUI B pelie-
HUW KOTHUTHUBHBIX, KOM-
MYHHUKaTUBHBIX U OpTraHU-
3aIIMOHHBIX 3a7a4 C CO-
OroneHreM TpeOoBaHU M
PTOHOMHUKH, TEXHUKH
0€301aCHOCTH, TUTUCHEI,
pecypcocOepexeHus,
IIPABOBBIX U ATHUCCKUX
HOpPM, HOpM UH(pOpMaLIH-
OHHOM 0€30MaCHOCTH;
BJIQJICTh HABBIKAMU Pac-
MIO3HABAHUS M 3aIUTHI
uHpopmanmu, nuadpopma-
IIMOHHOMN OE30MaCHOCTH
JMYHOCTH.

OK. 03 ITnanupoBaTth 1
peann30BBIBATH COO-
CTBEHHOE Tpodeccro-
HaJBHOE W TUIHOCTHOE
pa3BUTHE, IPEANPUHIMA-

B oGnactu myxoBHO-
HPABCTBEHHOI'0 BOCITUTA-
HUSI: OCO3HAHUE TyXOB-
HBIX LIEHHOCTENU POCCHM-

HBIX TIPOIIECCOB M SIBJIC-
HUW;, TPENCTaBIsATh HWH-
dbopmaluio C TOMOIIBIO
TaOJUIl U JUarpaMm; HcC-
cllefoBaTh CTAaTHUCTHYeE-
CKH€E JaHHBIE, B TOM YHC-
Je ¢ MpUMEHEHHUEM TIpa-
buUecKux METOJIOB U
AIICKTPOHHBIX CPEJICTB;

8) ymeHue ornepupo-
BaTb IOHATHAMU: CIIy-
YaWHbBIM ONBIT U CIIy4yau-
HOE COOBITHE, BEPOSIT-
HOCTb CIIy4allHOTO COOBI-
TUSI; YMEHUE BBIYMCIATH
BEPOSITHOCTH C UCIIOJIb30-
BAHUEM rpaduueckux
METO/IOB; NPUMEHSTh
dbopMyINIbl  CIOXKEHUS U
YMHOXKEHHSI ~ BEPOSTHO-
CcTell, = KOMOWHATOpHbIE
dakTel U (popmyibl MpU
pEelIeHUH 3a]a4; OLICHH-
BaTh BEPOATHOCTU peab-
HBIX COOBITHH; 3HAKOM-
CTBO CO CIIy4YalHBIMH Be-
JUYMHAMH; YMEHUE TpH-
BOJUTH MPUMEPHI MPOSIB-
JIeHUsT 3aKoHa OOJIBIINX
yuceal B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJIEHU-
X

9) ymeHue onepupo-
BaTh TOHATHSIMU: TOYKA,
npsimasi, TJIOCKOCTh, MPO-
CTPaHCTBO, JIBYTPAHHBIN
yIojd, CKpEeUIMBaoIINecs
psIMbIE, TAPAIIETBHOCTD
U TEpHEeHIUKYISIPHOCTD
IPSAMBIX M IIOCKOCTEH,
YIod MEXAy HpsIMBbIMH,
YIoJl MEXIy NIpsSMOM U




TENBCKYIO JIEATEIHHOCTh B
npodeccHOHaIbHOM cde-
pe, UCIIOJIb30BaTh 3HAHUS
0 MTPaBOBOM U (PUHAHCO-
BOI TpaMOTHOCTH B pas-
JIMYHBIX KU3HEHHBIX CH-
TyaImsx

CKOro Hapoja; copmu-
POBaHHOCThH HPABCTBEH-
HOTO CO3HAHUS, ITHYE-
CKOT'O MOBEJICHUS
;CTIOCOOHOCTbH OIIEHUBATh
CUTYAIINIO U TPUHUMATh
OCO3HaHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MO-
palbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH; OCO-
3HaHHE JIMYHOTO BKJIaja B
IIOCTPOEHUE YCTOMUUBOIO
oynymiero; OBiageHue
YHUBEPCATbHBIMU pPeEry-
JISITUBHBIMU JCHUCTBUSMU:
a) caMOOpraHu3anus: ca-
MOCTOATENIBHO OCYLIECTB-
JSITh TIO3HABATENbHYIO
NEATEIbHOCThD, BBISIBIISATh
npoOeMbl, CTABUTH U
dbopmynupoBarh co0-
CTBEHHBIC 3a]]a4u B 00pa-
30BaTCIILHOU JEATECIBHO-
CTH Y KU3HEHHBIX CUTya-
LUSX; CAMOCTOSTENIBHO
COCTaBJIATH IUIAH pelie-
HUS TPOOJIEMBI C yYETOM
UMEIOIIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHO-
CTEU U IPEANIOYTEHUN;
JIaBaTh OLIEHKY HOBBIM
CUTYaIIUsIM; PACIIUPATH
paMKH y4eOHOro npeiMe-
Ta HA OCHOBE JINYHBIX
MPEANIOYTEHUM; IENIaTh
OCO3HAHHBIN BBIOOp, ap-
T'YMEHTHUPOBATh €T0,
OpaTh OTBETCTBEHHOCTh
3a pelIeHUE; OLICHUBATh
MPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBaTh (POPMHU-
POBAHUIO U MIPOSIBICHUIO
LIMPOKOU dPYAULIMH B
Pa3HBIX 00JIACTSAX 3HAHUU,
MTOCTOSIHHO MTOBBIIIATH

IUIOCKOCTBIO, YTOJ MEX-
Ny TUIOCKOCTSIMH, PaccTo-
SHAE OT TOYKHM JO IUIOC-
KOCTH, PACCTOSTHUE MEX-
Ny IPSIMBIMHU, PACCTOSTHUE
MEXIy IUIOCKOCTSIMU;
YMEHHE  MCIIOJIb30BaTh
IpU pELICHUHU 3aJad U3y-
YeHHbIE (DAKTBI U Teope-
Mbl IUIAHUMETPHUH; yMe-
HUE OLEHUBATh pa3Mephbl
O00BEKTOB OKPYKAIOIIETO
MUDpa;

10) ymenue omnepu-
poBaTh MOHATUSMU: MHO-
rOrpaHHUK, ceueHue
MHOTOTpaHHMKa, KyO, na-
payenenumnesn, MpusMa,
nupamuaa, purypa u mo-
BEPXHOCTh  BpAIICHHUS,
WIMHAP, KOHYC, IIap,
chepa, ceyeHus: (puUrypsl
BpallleHUsl,  IUIOCKOCTb,
Kacarouasicss cepsl, LH-
JUHIApa, KOHyca, IUIO-
1agb TMOBEPXHOCTH TIH-
pamMuabl, MPU3MBI, KOHY-
ca, MWIUHAPA, TUIOIMIATh
chepb, o00BeM KyoOa,
IPSIMOYTOJIBHOTO  TIapal-
Jenenuneaa, MUpPaMUIbI,
OpU3MBI, LWJIUHIApA, KO-
Hyca, IIapa, yMCHHE
M300pakaTb MHOTOTPaH-
HUKA W  TIOBEPXHOCTH
BpallleHUsI, WX CEYCHUS
OT pPYKH, C TIOMOIIBIO
YepTEKHBIX HHCTPYMEH-
TOB M  JJEKTPOHHBIX
CPEICTB; YMEHHE pacro-
3HaBaTb CUMMETPUIO B
NPOCTPAHCTBE;,  YMEHHE
pacrno3HaBaTh MPaBUIIb-
HbIE€ MHOTOTPaHHUKWU;

11) ymenue omnepu-




CBOM 00pa30BaTEbHBIN U
KYJBTYPHBIA YPOBEHB; 0)
CaMOKOHTpOJIb: 1aBaTh
OIICHKY HOBBIM CHUTYyallU-
sIM, BHOCUTb KOPPEKTHUBBI
B JICATEIIBHOCTbD, OLICHU-
BaTb COOTBETCTBUE pe-
3yJIBTATOB LEJSIM; BIAJIETh
HaBbIKaMU [TO3HABATENb-
HOM pedrekcun Kak 0co-
3HaHHS COBEPIIAEMBIX
JNEUCTBUM U MBICIIATEIIb-
HBIX IIPOLIECCOB, UX pPe-
3yJIbTaTOB U OCHOBAHUW;
VICIIOJIb30BaTh IPUEMBI
pedaexcuu 11 OLEeHKH
CUTYallluH, BIOOpA BEPHO-
rO pELICHU; YMETh Olle-
HHUBAaTh PUCKU U CBOEBpE-
MEHHO IPUHUMATh penie-
HUSI TIO X CHUKEHMUIO;

OK. 04 DddexTuBHO B3a-
UMOJICHCTBOBATh U pado-
TaTh B KOJUIEKTHUBE U KO-
MaHJe.

I'oTroBHOCTH M CIIO-
COOHOCTBH K 00pa30BaHUIO
¥ caMO0OOpa30BaHMIO Ha
MPOTSHKEHUM BCEW JKU3HU;
OCO3HAHUE [IEHHOCTH
HAay4YHOU JESATEIIbHOCTH,
TOTOBHOCTb OCYIIECTB-
JSITh MPOEKTHYIO U UC-
CJIEI0BATEIIbCKYIO JEsi-
TEIbHOCTh UHAUBUIyab-
HO U B rpymme. OBnaze-
HUE€ YHUBEPCAIbHBIMU
KOMMYHUKaTHBHBIMU
JNEUCTBUSIMHA: COBMECTHAS
NEATEIbHOCTh: TIOHUMATh
Y UCIIOJIb30BATh MPEUMY-
IECTBa KOMAHJIHOMN U WH-
IUBUAYaIbHON paboTHI;
BbIOMpATh TEMATUKY U
METOJIbI COBMECTHBIX

pOBaTh MOHSATUSAMU: JBH-
KEHHUE B IPOCTPAHCTBE,
nmogoOHble  GUTYypBHl B
MIPOCTPAHCTBE;  MCIOJIb-
30BaTh OTHOIIEHUE IIJIO-
maaed MOBEPXHOCTEN U
00BbEMOB TMOJI00HBIX (hH-
r'yp IIpU PELICHUU 33/1a4;

12) ymeHue BBIYHC-
JSATh r€OMETPUYECKUE
BENIMYUHBI (JJIMHA, YTOII,
wiomaas, o0beM, IUIo-
1ajb MOBEPXHOCTH), HC-
MOJIb3Y5 W3YUYCHHBIC
(bopMyIIbl U METOBL;

13) ymenue omnepu-
pOBaTh MOHATUSMU: MPS-
MOYTOJIbHAsI CHCTEMa KO-
OpJIMHAT,  KOOPJUHATHI
TOYKHU, BEKTOpP, KOOPIHU-
HaThl BEKTOPA, CKaJISIPHOE
MIPOU3BEICHUE, yroma
MEX]ly BEKTOpaMHU, CYM-
Ma BEKTOpPOB, IIPOU3BE-
JIEHUE BEKTOpa Ha YUCIIO;
HaXxOJUTh C TOMOIIBIO
U3Y4YEHHBIX (OpMyTT KO-
OpJIMHATHI CEPEAUHBI OT-
pe3Ka, PacCTOSHHE MEX-
Iy TBYMSI TOUKAMU;

14) ymenue BbIOU-
parb MOAXOISIIUNA U3Y-
YEHHBIM METOJ ISl pe-
HIeHUsl 3aJayd, pacro-
3HaBaTh MaTEMaTUYECKHE
bakThl U MaTemaThue-
CKHE MOJICJIM B TPHUPO/I-
HBIX U OOIIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE;
YMEHHE TMPUBOJUTH MPHU-
MEpbl  MaTeMaTU4YEeCKHUX
OTKPBITUM POCCUMCKOU M
MHpPOBOM  MaTeMaTh4e-
CKOW HayKH
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NEeUCTBUH C y4eToM 00-
IIMX UHTEPECOB U BO3-
MOKHOCTEH KaXKJJ0T0o
YJIeHa KOJUIEKTUBA; MPHU-
HUMATh 11€JIM COBMECTHOU
JeSTeIbHOCTH, OPTaHU30-
BBIBaTh U KOOPJUHUPO-
BaTh JICUCTBUS TI0 €€ J0-
CTHIKCHHIO: COCTABIISITh
IUJIaH JEUCTBUM, pacmpe-
JENATH POJI C YUETOM
MHEHUN y4aCTHUKOB 00-
CYXKJIaTh PE3YJIbTAThI
COBMECTHOM paboThI;
OIICHUBATh Ka4€CTBO CBO-
€ro BKJIaJa 1 KaxJa0ro
y4aCTHHUKA KOMaH/IbI B
001IMii pe3ynbTar 1o pas-
pabOTaHHBIM KpUTEPUSIM
;TIpeasiaraTh HOBbIE TIPO-
€KTbl, OIIECHUBATh UJICH C
MO3UIIMU HOBU3HBI, OPU-
TUHAJILHOCTH, MPAKTUYE-
CKOM 3HaYMMOCTH; KOOP-
JTUHUPOBATH U BHITIOIHSATH
paboTy B yCJIOBUSX pe-
aJIbHOTO, BUPTYAJIbHOTO U
KOMOWHHPOBAHHOTO B3a-
UMOJICUCTBUS; OCYIIECTB-
JISITh TIO3UTUBHOE CTpaTe-
TUYECKOE TTOBE/ICHUE B
Pa3JIMYHBIX CUTYaIIHSX,
MPOSIBIISITH TBOPUECTBO U
BOOOpakeHHe, ObITh UHU-
I[aTUBHBIM.

OK. 05 OcymiecTBisTh
YCTHYIO ¥ IUCbMEHHYIO
KOMMYHHKAIIMIO Ha TOCY-
JIapCTBEHHOM si3bIKe Poc-
cuiickon Denepanuu ¢
Y4€TOM OCOOCHHOCTEH
COLMAJIBHOTO U KYJBTYP-
HOT'O KOHTEKCTa

IleHHOCTH HAYYHOTO
MO3HAHUS: COBEPILECH-
CTBOBaHUE SI3bIKOBOU U
YUTATEIICKON KYJIbTYPBI
KaK CpeICTBa B3aUMOZCH-
CTBHUS MEKY JIFOAbMU U
no3Hanus mupa; OBnaze-
HUE YHUBEPCAIbHBIMU

15) ymenume omnepu-
poBaTh MOHATUSIMU:
onpenereHne, aKchuoMa,
Teopema, CJIEJICTBUE,
CBOMCTBO, MpHU3HAK, MJ0-
Ka3aTeIbCTBO, paBHO-
CUWIbHBIE (POPMYITUPOBKHU;
ymeHue GopMyIupoBaTh
oOpaTHO€ W MPOTUBOIIO-
JOXKHOE  YTBEp)KJEHHUE,
OPUBOJUTH NPUMEPHl U
KOHTPIIPUMEPHI, HCIIONb-
30BaTh METOJl MaTreMaTH-
YeCKOW HWHIYKIMH; TpO-
BOJUTH  JIOKa3aTeJIbHbIC
paccyXJeHus NpHu pele-
HUM 3aJa4, OILICHUBATH
JOTUYECKYI0O  TIPaBHIIb-
HOCTb PacCyXICHUM;

16) ymenue omnepu-
poBaTh MTOHSTUSIMMU:
MHO>KECTBO, IOAMHOXKE-
CTBO,  OIlepallid  HaJ
MHO>KECTBaAMHU;  YMEHHUE
HCIOJIb30BaTh  TE€OPETHU-
KO-MHO>XECTBECHHBIN  aIl-
rapar Juisi ONMCAaHUs pe-
aJbHBIX MPOLIECCOB U SIB-
JIEHUM W TPU PEUICHUU
3a71a4, B TOM YHUCJIE U3
JIpYTUX Y4eOHBIX TIpe-
METOB,;

17) ymenue cBo0Oj-
HO ONEpPUPOBAThH MOHATHU-
SMHU: COYeTaHue, Tmepe-
CTaHOBKa, YUCIIO COYeTa-
HHUM, YHUCIO MEPECTAHO-
BOK; OmHOM HrroToHa;
yYMEHUE TPUMEHSITh KOM-
OuHaTtopHble (QaKThl U




KOMMYHHKaTHBHBIMHU
JICHCTBUSMH: OCYIIECTB-
JSITh KOMMYHHUKAIIAN BO
Bcex cepax KU3HU; pac-
03HaBaTh HeBEepOAIbHBIC
CpeacTBa OOIIEHHs, 10-
HHUMAaTh 3HA4E€HUE COLH-
aJIbHBIX 3HAKOB, PACIIO-
3HaBaTh IPEIIOCHUIKI
KOH(DIMKTHBIX CUTYyaIlHi
U CMATYATh KOH(JIUKTHI,
BJIQJICTh Pa3INYHBIMU
croco0aMu OOILIEHUS U
B3aMMO/ICHCTBUS; apry-
MEHTHPOBAHHO BECTH
JIUAJIOT, YMETh CMSTYaTh
KOH(JIMKTHBIC CUTYaIlNH;
pa3BEepPHYTO U JIOTUYHO
U3JIaraTh CBOKO TOUKY
3pEHUS C HCITOJIb30BaHU-
€M SI3BIKOBBIX CPEJICTB;

OK. 06 IIposiBIATH rpax-
JAHCKO-TIATPUOTUYECKYO
[IO3ULUIO, JEMOHCTPUPO-
BAaTb OCO3HAHHOE IOBEE-
HHE HA OCHOBE TpaaULIU-
OHHBIX POCCUHCKHUX Ny-
XOBHO-HPaBCTBEHHBIX
LICHHOCTEM, B TOM YMCJIC C
Y4ETOM IapMOHH3ALUN
MEKHALIMOHAIBHBIX U
MEKPEJTUTHO3HBIX OTHO-
LIEHUM, IPUMEHATH CTaH-
JapThl AHTUKOPPYILIMOH-
HOTO MTOBEJICHUS

B vactu
IPakIaHCKOTO
BOCITMTAHUS:
c(hopMHUPOBAHHOCTH
TPaKIaHCKOW MTO3UIINU
o0yJaromerocst Kak
AKTHBHOTO U
OTBETCTBEHHOTO YJICHA
POCCHIICKOTO OOIIIECTBA;
OCO3HAHUE CBOUX
KOHCTHTYITUOHHBIX TIPaB H
00s13aHHOCTEM, yBaXKEHUE
3aKOHA W TIPABOTIOPSIKA;
PUHATHE TPATUITHOHHBIX
HAIIMOHAJIbHBIX,
001IIeYEI0OBEYECKUX
T'YMaHUCTUYECKUX U
JEMOKPATUYECKUX
IIEHHOCTEM; TOTOBHOCTh
MIPOTUBOCTOSITh
UJICOJIOTHH DKCTPEMU3MA,
HallMOHAJIU3MA,

paccykJeHus Uil pelie-
HUS 3a/1ay;

18) ymenue onepu-
poBaTh MOHSTUSMH:
HaTypajbHOE 4YMCIIO, Iie-
JO€ 4YHCIIO, OCTaTOK II0
MOJIyJIIO, PpalMOHAJIbHOE
YHCII0, WUPPaLMOHAIbHOE
YHCII0, MHOXKECTBA HATy-
paJIbHBIX, IENBIX, PaIHo-
HAJIbHBIX, JICWCTBUTEIb-
HBIX 4YHCEJl; YMEHHUE HC-
N0JIb30BaTh  TPU3HAKU
JEITUMOCTH, HAaUMEHbUIUH

o0 JIEJIUTEID u
HauMEHbIIIEE oOree
KpaTHoe, ajaroputM EB-

KJIUJa MpPU PEUICHUU 3a-
Jlad; 3HAKOMCTBO C pas-
JIMYHBIMHU  TTO3ULIMOHHBI-
MU CHCTEMaMM CYHCJIE-
HUS;

19) ymenue cBoOoa-
HO OTIEPHPOBATH TIOHSTH-
SMH: CTEIEeHb C IEIbIM
MOKa3aTesieM, KOpEHb
HATYpaJIbHOM  CTENEHHU,
CTENEHb C palMOHAIb-
HBIM TIOKa3aTeyieM, CTe-
MeHb C JICUCTBUTEIHHBIM
(BelIECTBEHHBIM) TTOKA3a-
TeneM, jorapudm yucia,
CUHYC, KOCHHYC W TaH-
TeHC POU3BOJIBHOTO
qHCIIa;

20) ymMmeHue orepu-
pOBaTh MOHATUSAMH: TOXK-
JIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaB-
HEHHUE, HEPaBEHCTBO, CH-

11
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KceHogoouu,
JTUCKPUMMHALIUY IO
COLIUAJIBHBIM,
PEJIUTHO3HBIM, PACOBBIM,
HaI[MOHAJIbHBIM
pU3HaKaM; TOTOBHOCTb
BECTU COBMECTHYIO
JESITEIbHOCTh B
MHTEpEeCcax rpakJaHCKOIO
oOuiecTBa, yuacTBOBAaTh B
CaMOyTIpaBJICHUHU B
ob1eo0pa3zoBarebHON
OpraHU3alMy U JAETCKO-
FOHOIIIECKUX
OpraHU3alMsIX; yMEHUE
B3aUMO/IEHCTBOBATD C
COLIMAJIbHBIMU
WHCTUTYTaMH B
COOTBETCTBHH C UX
bYyHKIUSAMU U
Ha3HAUYE€HUEM; TOTOBHOCTb
K TYMaHUTApHOU U
BOJIOHTEPCKOU

TSI TebHOCTH,

MaTpUOTUYECKOTO
BOCIIUTAHUS:
c(hopMHUPOBAHHOCTH
POCCUNCKON IPaKJaHCKON
UJICHTUIHOCTH,
NaTpUOTU3MA, YBAKEHUS
K CBOEMY HapOJy, YyBCTBa
OTBETCTBEHHOCTH TEepe;]
Poxgunoi, ropmocTu 3a
CBOM Kpau, cBoro Ponuny,
CBOH S3BIK U KYJIBTYDY,
MPOIILJIOE U HACTOSIIEE
MHOTOHAIIMOHAJIHLHOTO
Hapoaa Poccun;
LIECHHOCTHOE OTHOIIICHUE K
roCyAapCTBEHHBIM
CHMBOJIaM,
HUCTOPUYECKOMY U
MIPUPOTHOMY HACJIEUIO,

CTeMa YpaBHEHUU U He-
paBEHCTB,  PaBHOCHJIb-
HOCTb YpaBHEHMH, Hepa-
BEHCTB U CHUCTEM, PALUO-
HaJIbHbIE, HppalMOHAJb-
HBIE, NOKa3aTeNbHBbIE,
CTENEHHbIE, Jorapudmu-
YeCKUE, TPUTOHOMETPH-
YeCKUE ypaBHEHUs, Hepa-
BEHCTBA M  CUCTEMBI;
YMEHHUE peulaTb ypaBHe-
HUs, HEPAaBEHCTBA U CH-
CTEMBI C MOMOUIBIO pa3-
JUYHBIX [PUEMOB; pe-
niaTh ypaBHEHMS, Hepa-
BEHCTBA M CHCTEMBI C Ia-
paMeTpoM;  NPUMEHSATH
ypaBHEHUS, HEPABEHCTBA,
UX CHUCTEMBI IJisi pellle-
HUS MaTeMaTHUYECKUX 3a-
a4 U 3a7ad U3 pasiud-
HbIX oO0nacTell Hayku U
pEAIbHOM KU3HU;

21) ymenue cBoOOA-
HO OINEPUPOBAThH MOHSITH-
amu: rpaduk QyHKIHUH,
oOpaTHasi PyHKITUS, KOM-
03U (PYHKIMH, JH-
HelHas (yHKIMS, KBaj-
paTtudHas (QyHKIUS, CTe-
neHHas (QyHKUHUS C 1ie-
JBIM TIOKa3aTesieM, TPH-
roHoMeTpuieckue (QyHK-
MU, OOpaTHbIE TPUTOHO-
MeTpudeckue (yHKIHH,
noka3aTeibHass M Jora-
pudmMuueckas GyHKUIUU;
YMEHUE CTPOUTDH rpaPuKu
GyHKUIUH, BBITIOJIHATD
npeobpazoBanus rpadu-
KOB (YHKIMH; yMeHHUE
UCIIOJIb30BaTh  Ipaduku
byHKUMA 111 M3y4YeHUs




MaMsITHUKaM, TPagulusIM
HapoaoB Poccuu,
IocTmwkeHusM Poccun B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX U TPYIE;
ujenHas yoekIeHHOCTb,
TOTOBHOCTH K CITY>KCHHUIO
u 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 3a €T0

Cynn0y;

OK. 07 ConericTBoBaTh
COXPaHEHUIO OKPYKaro-
el cpeampl, pecypcocoe-
PEXKEHUIO, TPUMEHSATh
3HaHUs 00 U3BMEHEHUHU
KJIMMaTa, IPUHIIUIIBI Oe-
PEXIIUBOTO MPOU3BO/I-
CTBa, 3P(HEKTUBHO JIEH-
CTBOBAaTh B YpE3BbIYAM-
HBIX CUTYaIUsAX

B wacTtu 3x0n0rM4EeCcKOrO
BOCIIUTAHUSA:
c(hopMUPOBAHHOCTh
JKOJIOTHYECKOM KYJIBTYPHI,
MMOHUMAHUE BIUSHUS
COLMAIBHO-
AKOHOMHUYECKHUX
MPOLIECCOB HA COCTOSTHUE
IPUPOJHON U
COLMAJIbHOM CpENpb,
0CO3HAHUE TI00aTBLHOTO
xapakrepa
AKOJIOTUYECKHUX MPOOIIEeM;
IJIAHUPOBAHUE U
OCYILIECTBIIEHUE
JNEUCTBUN B OKPYKAIOLIEN
Cpelie Ha OCHOBE 3HAHUS
1[eJIed yCTOUYHUBOTO
pa3BUTHUSI YEIIOBEYECTBA;
AKTUBHOE HEIIPUATHE
JIEUCTBUNA, NPUHOCSIINX
BpEJl OKPYXKAIOUIEN CPELIE;
YMEHHUE MPOTHO3UPOBATH
HEeOJIaronpusiITHhIC
AKOJIOTUYECKUE
MOCIIECTBUS
MpeANTPUHUMAEMbBIX
JICUCTBUH,
MPEAOTBPAIATH UX;
paciIMpeHue onbITa
NEATEIIbHOCTH

IIPOLIECCOB M 3aBHCUMO-
CTEH NPHU PEIICHUH 3aaad
U3  JIpyrux  Y4eOHBIX
IIPEAMETOB U W3 peallb-
HOM JKW3HM; BBIPAKATH
dopMysaMu  3aBUCHUMO-
CTH MEXJIY BEIUYMHAMU;
YMEHHE CBOOOJHO oOIe-
pUpOBaTh  IMOHATUSMH:
YETHOCTh (PYHKLIMH, Iie-
PUOJUYHOCTh  (YHKIUH,
OTPAaHUYEHHOCTh  (PYyHK-
07078 MOHOTOHHOCTb
byHKIUH, KCTPEMYM
byHKUIMHU, HAaUOOJbIIEE U
HAaUMEHbIIIEE  3HAYCHUS
(GYHKIIMM Ha TMPOMEXKYT-
K€, YMEHHE MPOBOJIUTH
UCCIeI0BaHNe (PYHKIUU;
YMEHUE  HCIOJIb30BAThH
CBOWCTBA U  Tpaduku
GyHKUMIA IS pelueHus
YpPaBHEHUM, HEPABEHCTB
M 337a4 C [apaMeTpamu;
n3o0paxxatb Ha KOOPAH-
HAaTHOW TUIOCKOCTH MHO-
KECTBa PpEIICHUM YpaB-
HEHHI, HEPABEHCTB U HX
CUCTEM;

22) ymenue cBo0OOI-
HO OINEPUPOBAThH MOHITH-
SIMU: TIOCTIIOBATEb-
HOCTb, apu@meTuyeckas
nporpeccusi, TeOMETpH-
yeckas mporpeccusi, oec-
KOHEYHO yOBIBaro1ast
reoMeTpudecKas npo-
rpeccusi; yMEHHE 3aja-
BaThb I10CJIEIOBATEIIbHO-
CTH, B TOM YHCJIE C IIO-
MOILBIO  PEKYPPEHTHBIX

hopmys;

13
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JKOJIOTUYECKOU

HaIpPaBJICHHOCTH;
OK.08 Hcmonp30BaTh

cpencTBa (PU3MIECKOit B gactn
KYJBTYPHI JUIsl COXpaHe- (pu3ugeckoro

HUS U YKPEIUICHUS 310PO- BOCIIMTAHUA.

BBS B TIporiecce mpodec- c(hopMHPOBaHHOCTH

CHOHAJILHOM JICSITEeIBHO-
CTH U TOJICP)KaHUS He-

00X0JIMMOTO YpOBHS (pu-
3WYECKOH TIOIrOTOBJICH-

HOCTH

3I0pOBOTO U 0€30MacHOr0
o0pasza KU3HH,
OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY
3/I0pPOBbBIO; TOTPEOHOCTH B
buznueckom
COBEPILIEHCTBOBAHUH,
3aHATHUSX CIIOPTHUBHO-
03JI0pPOBUTEIILHOU
NEeSTETbHOCTBIO;
aKTUBHOE HETIPUSTHE
BPEIHBIX MPUBBIYEK U
UHBIX (HOPM MPUUUHEHUS
Bpena pu3nyecKomy u
MICUXUYECKOMY 3I0POBBIO;

OK.9 ITonwp30BaThCA Mpo-
beccnoHaNbHOM JJOKY-
MEHTalKWEN Ha rocyaap-
CTBEHHOM M MHOCTPAHHOM
S3BIKAX

PaGora ¢
uH(popManmen: BIagaeTh
HABBIKAMH TTOJTYYCHUS
uHbOpMaIIK 13
MCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSATEIEHO
OCYIIECTBIISATH MOUCK,
aHaJIN3, CUCTEMATH3AIUIO
¥ MHTEPIPETAINIO
uHGOPMAINH PA3TIUIHBIX
BUJIOB U hopM
IPE/ICTABIICHUS;
CO3/1aBaTh TEKCTHI B
pazIuYHBIX (hopMarax C
y4eTOM Ha3HAYCHHUSI
nH(}OpMAITIH U TIeJIeBOM
ayaUuTOpHH, BbIOUpast
ONTUMAaJBHYIO (popmy
NPEJCTABICHUS U
BU3YaJIN3AIINH;
OIICHHBATh

23) yMeHue oIepu-
poBaTh MOHATUSIMU: He-
IPEPBIBHOCTh  (PYHKIIMH,
ACHUMIITOTHI rpaduka
(GyHKIUM, TepBasi U BTO-
pas mpousBojaHas (YyHK-
UM, TEOMETPUYECKUI U
($u3NYECKUN CMBICH IMPO-
U3BOJHON, IEepBOOOpa3-
Has, OIpeIeJCHHbIA HH-
Terpajg, yMEHHE Haxo-
JUTh ACHMIITOTHI rpadu-
Ka (yHKIMH; YMEHHUE BbI-
YUCIATh  [POU3BOJHBIC
CYMMBbI, IPOU3BEACHUS,
YACTHOTO U KOMIIO3HULIUU
byHKIMi, HaXOAUTb
YpPaBHEHHE KacaTeIbHOU
K rpapuky (QyHKUIUU;
YMEHUE  HCIOJIb30BAThH
NPOU3BOAHYIO MJIA HC-
cinenoBaHust  (QYHKLHH,
JUTSI HAXO0XKJICHUS
HaWJIy4ylIero pelIeHus B
MPUKJIATHBIX, B TOM YHC-
e COLIMAJIbHO-
HPKOHOMUYECKUX U (U3H-
YecKMx  3ajavax, s
onpeaeeHusi CKOPOCTU U
YCKOPEHUS; HaXOAWTh
JIomaau u oobembl (Hu-
ryp C TOMOUIbIO HHTE-
rpana;

24) ymenue cBoOOA-
HO ONEPUPOBATH MOHSITH-
AMH: cpeliHee apudmeTu-

YeCKoe, MeauaHa,
HauOoJIbIIIEE U
HauMeEHbIIlee 3HAYEHMUS,
pa3Max, JTUCTIEPCHSI,

CTaHAapPTHOC OTKJIOHCHHCE
JJIsL OIMMCaHUA YHCJIOBBIX




JIOCTOBEPHOCT,
JETUTUMHOCTD
uHpopmanuu, ee
COOTBETCTBHE MPABOBBIM
U MOPAJIbHO-3TUYECKUM
HOpMaM; UCIOJIb30BaTh
cpencTBa
UH(OPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/1a4
C cOOMIOIEeHnEM
TpeOOBaHUI SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH,
TUTHEHBI,
pecypcocOepexeHus,
MPaBOBBIX U ATHICCKUX
HOPM, HOpM
UH(OPMALIMIOHHON
0e301acHOCTH; BIAACTh
HaBBIKAMH
pacro3HaBaHUsI M 3aIIUTHI
uH(popMaIuu,
UH(OPMALIMIOHHON
0€30MacHOCTH JIMYHOCTH.

[IK 1.5. BemmonHsaTs pac-
4eThl TapaMeTpoB MeXa-
HUYECKOW 00pabOTKH u3-
TOTOBJICHHUS JieTajlel Ma-
IIWH, B T.4. C IPUMEHEHHU-
€M CHUCTEM aBTOMAaTHU3HU-
POBAHHOTO MPOEKTUPOBA-
HUS

Pabora ¢ nundopmanueii:
BJIQ/ICTh HABBIKAMHU
noJTydeHusI HHpopMaIuu
U3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSTEIIEHO
OCYIIECTBIISATH MTOUCK,
aHaJIM3, CACTEMAaTH3AIHIO
¥ MHTEPIPETAINIO
uHGOPMAINH PA3TIAYHBIX
BUJIOB U hopM
MIPEICTABIICHHUS.
T'oTroBHOCTB M
CrIoCOOHOCTH K
00pa30BaHUIO U
caM000pa30BaHUIO Ha
IPOTSKEHUU BCEH KU3HU;

JaHHbIX; YMCHHC HCCJIIC-
J0BaTb CTATHCTHYCCKUC
JaHHBIC

25) ymeHue Haxo-
JIUTh BEPOATHOCTU COOBI-
THM C UCIOJb30BAHUEM
rpaUYecKuXx  METOOB;
MPUMEHSTH IS PEIICHUS
3amad  (popMyIIBl  CIIOXKE-
HUS U YMHOXCHHUS BEpO-
aTHOCTeH, hopMyny mo-
HOH BEpOATHOCTH, ¢op-
myiy bepuyinu, komOu-
HaTOpHbIE QakThl U Gop-
MYJIbI; OIIEHHUBAaTh BEPO-
ATHOCTHU peaJbHBIX COOBI-
TUH;, YyMEHHUE OICPpUPO-
BaTb TOHSTHSMU: CIy-
yaiHas BeEJIMYMHA, pac-
MpeelieHue  BEpPOSITHO-
CTEl, MAaTeMaTHYECKOE
OXKUJIaHUE, TUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHUE
CIIy4YallHOM BEJIMYMHBI,

26) ymenue cBoOO-
HO OIEPUPOBATH MOHATH-

SMU: TOYKa, IMpsMas,
TJIOCKOCTD, MPOCTpaH-
CTBO,  OTpE30K,  JIyY,

IJIOCKUM YToJ, ABYIPaH-
HBIA YTrOJI, TPEXTIPAHHBIN
yIoj, IepeceKaromecs,
IapajulesIbHble U CKpe-
LIIMBAIOLIMECS  IPsMBIE,
[IapaJuIeIbHOCTh U IIEp-
NIEHIUKYJSIPHOCTh  TIPs-
MBIX U IUIOCKOCTEW, yTOJl
MEXJy HpPSAMBIMH, YIOJI
MEXIy TNPAMOM M IUIOC-
KOCTBIO, YIOJl  MEXHIY
IUIOCKOCTAMH;  yMEHHUE
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OCO3HAHUE LEHHOCTH
HAy4YHOH JESATEIbHOCTH,
TOTOBHOCTD
OCYILIECTBIIATh
MPOEKTHYIO U
UCCIIEI0BATENBCKYIO
NEeATEIbHOCTh
WHJVBUyaJIbHO U B
rpymme. BrimosHenus
pacyeToB IMapaMeTpoB
MEXaHHYECKON
00pabOTKH U3rOTOBJICHUS
JeTaJed MallvH, B T.4. C
IPUMEHEHUEM CUCTEM
aBTOMAaTU3UPOBAHHOTO
IPOEKTUPOBAHMUS

UCIIOJIb30BAaTh NP pellie-
HUU 337a4 U3Y4YCHHbIC
bakThl U TEOpEMBbI TILIA-
HUMETPUU; YMEHHE OIle-
HUBAaTh pa3Mepbl O0BEK-
TOB B OKPYXAIOIllEM MH-
pe; YMEHHE OIepUpOBaThH
MOHSATUSIMUA: MHOTOIPaH-
HUK, CEYEHHUE MHOTO-
IpaHHUKA, TPABUIBHBINA
MHOTOTPAaHHHK, MPU3MA,
nupamuaa, purypa u mo-
BEPXHOCTh  BpAILICHUS,
HWIMHAP, KOHYC, Iap,
chepa, pasBepTka TMO-
BEPXHOCTU, CEUYECHHS KO-
Hyca W IWIMHJIpA, apaji-
JIeNbHBIE OCH WM OCHO-
BaHWIO, CEUEHHUE IIapa,
MJIOCKOCTh, Kacarolascs
cepbl, TWINHAPA, KOHY-
ca; yMEHHE CTPOWTH Ce-
YeHHE  MHOTOTPAaHHUKA,
M300pakaTb MHOTOTpaH-
HUKH, QUTYPBI U TTOBEPX-
HOCTH BpaIlICHHS, UX Ce-
YeHUs, B TOM 4YHCIIC C
MOMOIIBIO  DJIEKTPOHHBIX
CPEIICTB; YMCHHE MpUMeE-
HSTh CBOMCTBA T'€OMET-
pudeckux Quryp, camo-
CTOSITETLHO (DOPMYITUPO-
BaTh OMpPECICICHUS H3Y-
JaeMbIX (UTYp, BBIJIBH-
rarb THUIIOTE3bl O CBOU-
CTBax M TpHU3HAKAX T€O-
METPUUYECKUX ¢uryp,
000CHOBBIBAaTh 15 R10|
OTPOBEPTaTh HMX; YMEHUE
MPOBOJIUTH KiIaccu(puKa-
nuio (QUryp mo pasziud-
HBIM TIpU3HAKaM, BBIITOJ-
HATH HEOOXOIUMBIE JO-
MIOJIHUTEIILHBIE TIOCTPOE-




HMUS,

27) ymenue cBoOOI-
HO OIEPUPOBATH ITOHATH-
SMH: TUIOIIATL (PUTYPHI,
00BeM (UTypBI, BETUYH-
Ha yrja, PacCTOSHUE OT
TOYKH JI0 IUJIOCKOCTH,
paccTosTHUE MEXIy Ips-
MBIMH, PacCCTOSIHUE MEX-
Ny TUIOCKOCTSIMH, IUIO-
manae  cdepsl, IUIOMAIb
MOBEPXHOCTU TTUPAMHU/IBI,
NPU3MBI, KOHYCa, [IAJIUH-
Ipa, 00beM Kyba, mpsimo-
YTOJIBHOTO TapaJijielieu-
neaa, MUPAMUIBI, TPH3-
MBI, HWIAHIPA, KOHYCAa,
niapa; yMeHHE HaXOJIHThb
OTHOILIEHHE 00BEMOB IIO-
TOOHBIX QUTYD;

28) ymenue cBoOOA-
HO OIEepUPOBATH MOHSATHU-
SMU: TIPSIMOYTOJIbHAS CH-
cTeMa KOOpAWHAT, BEK-
TOP, KOOPAUHATHI TOYKH,
KOOPJAUHATHI BEKTOPA,
CymMMa BEKTOPOB, MPOU3-
BEJICHUE BEKTOpA HA YHC-
710, pa3lioKEHUE BEKTOpa
no 0a3ucy, CKaJspHOE
MPOU3BEACHUE, BEKTOP-
HOE€ TPOU3BEIICHUE, YIoJl
MEXK]ly BEKTOpamu; yMe-
HUE WCHOJIb30BaTh BEK-
TOPHBIA U KOOPJIMHATHBIN
METOJ| JIJIsl PELICHUSI T€0-
METpUUYECKHUX 3aj]la4y U 3a-
Jady  ApYrux  y4eOHBIX
MPEIMETOB; ONEPUPOBATH
MOHATUSIMU: MaTpula 2 X
2 u 3 x 3, onpeaenuTenb
MaTpullbl, T€OMETpHUYe-

17
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CKMM CMBICII OMpeeu-
TEJS;

29) ymeHue MoJenu-
poBaTh peajbHbIE CUTYa-
MU Ha A3bIKE MaTEMaTH-
KH; COCTaBIISITh BBIPAXKE-
HUSI, YpaBHEHUsA, Hepa-
BEHCTBA U UX CUCTEMBI MO
YCIIOBHIO 3aJa4H, UCCIe-
JI0OBATh MIOCTPOCHHBIE
MOJIEJIA C MCHOJb30BAHU-
€M anmapara anreOpsl,
UHTEPIPETUPOBATh  TIO-
JTyYECHHBIN pe3yJbTar;
CTPOUTH MaTEMaTUYECKUE
MOJEJIA C MIOMOUIBIO I'eo-
METPUYECKUX TOHATHI U
BEJIMYMH, peElIaTh CBS-
3aHHBIE C HUMHU NIPaKTH-
YeCKHe 3aJaud; COCTaB-
JSATh BEPOSITHOCTHYIO
MOJIEIb U UHTEPIPETUPO-
BaTh IOJIyYCHHBIM pe-
3yJabTar;, peuarb MOpH-
KJIaJIHbIE 3a/la4yd  Cpea-
CTBAMH MAaTEMaTUYECKO-
ro aHajiu3a, B TOM YHCIIE
COIIMAJILHO-
PKOHOMHUYECKOTO H (pu-
3UYECKOI0 XapakTepa,

30) ymeHuwe BBHIOU-
paTh MOAXOASIIMNA METOJ
JUISL  pEelIeHus  3aJauu;
NOHUMAHUE 3HAYUMOCTHU
MaTe€MaTUKU B HU3yYEHUU
OpPUPONHBIX U oOIIe-
CTBEHHBIX IIPOLIECCOB U
ABJICHUN; YMEHHUE DPacIo-
3HaBaTh MNPOSABICHUE 3a-
KOHOB MaT€MaTUKHU B HC-
KYCCTBE, YMEHUE IPHUBO-
JUTh NPUMEpPbl MaTema-




TUYECKUX OTKPBITUH pOC-
CUMCKOM M MHUPOBOM Ma-
TEMAaTUYECKON HAyKH.

1.4 HpaKTI/I‘IeCKaﬂ MOATOTOBKA IIPU pealu3aliumn y‘leﬁﬂbIX JAUCHUILINH

[IpakTyeckast MoOAroToBKa - (opMa OpraHu3ali 00pa30BaTEIbHON Hes-
TEJILHOCTU MIPU OCBOCHUHU 00Pa30BaTEIILHON MPOTPAaMMBbI B YCIOBUSAX BBHITOTHEHUS
00y4aroImyMUCs OIpeNIeIeHHBIX BUI0B padoT, CBA3aHHBIX ¢ OyayIien npodeccuo-
HAJIBHOM JIeATEIbHOCTHIO M HAIIPaBJICHHBIX Ha (JOPMHUPOBAHUE, 3aKpEIJICHHUE, pa3-
BUTHE NMPAKTUYECKUX HABBIKOB M KOMIIETEHUUH MO MPO(UII0 COOTBETCTBYIOIIEH
0o0pa3oBaTeIbHON MPOrpaMMBbl

O0beM yacoB 1o yueOHOM
Buj yueoHoro AUCHMILINHE
Ne 3anaTus/
n/n Pasznen Ne, HazBaHMe TeMbl | y4yeOHOM aesi- | 110 pa3- | B TOM YHCJI€ HA
TeJIBbHOCTH IleJIY/ NPaKTUIECKYI0
Ha3BaHMe TeMe MOJATOTOBKY
10 YKa3aHHOMY
3aHATHIO
1 Pasnen 1. IloBro- | Tema 1.2 Vpasuenus | [Ipakrnueckoe 22/8 2
peHue Kypca Ma- | M HEpaBeHCTBA 3aHATHE
TEMAaTHKH OCHOB-
HOMY IIKOJIBI
2 | Pazgen 1. IloBro- | Tema 1.3 Cucrems! | [IpakTrueckoe 22/10 4
peHue Kypca Ma- | ypaBHCHHA W Hepa- | 3aHATHE
TEMATHUKH OCHOB- | BEHCTB
HOMY IIKOJIBI
3 | Pazmen 2. Anre6- | Tema 2.1 ®yHkuuw, [IpakTrueckoe 126/6 2
pa WX CBOWCTBa U rpadu- | 3aHATHE
KA
4 Pasgen 2. Anreo- | Tema 2.3 Iloka3za- [IpakTueckoe 4
pa TenbHast QYHKITHS 3aHATHE 126/18
5 Paznen 2. Anre6- | Tema 2.4 Jlorapuo- [IpakTnueckoe 4
pa Mbl1. Jlorapudmrae- 3aHSITHE 126/18
cKast PyHKIUS
6 Paszgen 2. Anre6- | Tema 2.5 OCHOBEI [IpakTrueckoe 8
pa TpUTOHOMETpHUH. Tpu- | 3aHATHE 126/42
TOHOMETPUYECKUE
byHKIIIT
7 Pasgen 2. Anreo- | Tema 2.7 Cucremsl [IpakTrueckoe 4
pa JIMHEWHBIX YPaBHEHUN | 3aHITHE 126/12
8 Paznen3. Hauwana | Tema 3.2 IIpousBoa- [IpakTrueckoe 86/32 8
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MaTEeMaTHYeCKOTO | Hasl ¥ €€ IPUJIOKCHUS | 3aHSATHE
aHaImn3a
9 Paznen3. Hauwama | Tema 3.3 UnTerpan u | [Ipaktudeckoe 86/42 10
MaTEeMaTU4eCcKOro | €ro MPUIIOKEHHS 3aHATHE
aHam3a
10 | Pazgen 4. Teo- | Tema 4.1 Koopauna- | Ilpaktudeckoe 64/14 2
METpUS TBI ¥ BEKTOPBI 3aHATHE
11 | Pazgen 4. T'eo- | Tema 4.3 MHoro- [MpakTuueckoe 64/16 4
METpUs TPaHHHUKH 3aHATHE
12 | Pazgen 4. Teo- | Tema 4.4 Tena Bpa- [MpakTuueckoe 64/12 4
METpUS IICHUS 3aHATHE
Wroro 56

2. CTPYKTYPA U COAEP)KAHHUE OBIIEOBPA3OBATEJBHOM
YYEBHOU JUCHUIIJIMHBI

2.1. O0beM yueOHOM NMCIUILUIMHBI M BHAbI Y4eOHOH padoThI

. O0bem
Bua yueOHoi# padoTbl
B Yacax

O0bem 00pa3oBaTe/IbHOM NPOrPpaMMBbI Y4eOHOM JUCHMIIHHbBI 340
B TOM 4Hclie B (hOpMe MPAKTHIECKON MOTOTOBKH 56
CamocrosiTeibHasA yyeOHas padora -

1. OCHOBHOE cO/IepKAHHE 260
B TOM YHCJIE:
TEOPETUUICCKOE 00yUCHHE 202
MPAKTUYECKUE 3aHSATHUS 58
71ab0opaTOpHBIC 3aHATUS -

2. IIpodeccnoHaAIbHO-OPHMEHTHPOBAHHOE  COJIEPIKA- 56
HHUe (coep:KaHue NPUKJIATHOT0 MOAYJIsI)
B TOM YHCIIE:
TEOPETUYECKOE 00yUEHUE -
PAKTUYECKUE 3aHSITHUS 56
NuanBuayaJbHbII MPOEKT -

3. [lpomexyToUyHAasl aTTeCTALMSA 24
KOHCYJIbTAIIH
nudepeHIpoBaHHBIN 3a4eT, SK3aMEH




2.2. TemaTu4ecKkuii IVIaH U coAepkaHue o0meo0pa3zoBarebHOl yueOHoH qucnunanabl O0/1.04 MaremaTuka

HauMenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro MaTepuasia (0CHOBHoOe U npodeccu-

OHAJIbHO-OPMEHTHUPOBAHHOE),

U (POpMBbI OPraHU3AMUM AeATEIbHOCTH 00yYaI0IIUXCH

O0bem yacoB 1o yueOHOM

AUCHHUIIJINHE

B TOM YHCJIE
Ha NMpaKkTu4e-

Koanl komnerennui
¢GopmMupoBaHnIO KOTO-
PBIX CIOCOOCTBYET
3J1eMeHT MPOorpaMmbl

pa3aelia, CKYI0 moaro- (OK, HK)
TeMBbI TOBKY 110 YKa-
3aHHOMY 3aHS-
THIO
1 2 3 4 5
BBenenue Martemartuka B HayKke, TEXHUKE, SKOHOMUKE, HH(HOPMAIMOHHBIX 2
TEXHOJIOTHSIX M MPAKTHUECKOM JiesTenbHOoCcTH. Llenn u 3amaun
M3y4YEHUs MaTeMAaTUKHU TIPU OCBOCHUHU CIICIIHAIBHOCTEN TEXHU-
yeckoro npoduig CIIO.
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 22 OK1,0K2,0K3,0K4,
Tema 1.1. Conep:xanue yueOHOro MaTepuaJa 4 OK5,0K6,0K7,0K8,
Yucjia ¥ BLIYUCJICHHAS. 1 MHoOXeCcTBa HaTypaJIbHBIX, IEIBIX, PAIIHOHATBHBIX, OK9
BhbIpaskeHHs U UX pe- JIEHCTBUTEIbHBIX YUCEN
o0pa3oBaHusl.
2 JleficTBUsL Hal TMOJIOKHUTETBHBIMU U OTPHUIIATENb-
HbIMH yucinamu. JledictBus co creneHsamu. I[Ipo-
LIEHTHI.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 4 OK1,0K2,0K3,0K4,
YpaBHeHus U Hepa- 1 Jluneiinble, KBaApaTHbIE, APOOHO -pallMOHATIbHBIE OK5,0K6,0K7,0K8,
BEHCTBA. YpaBHEHUs, IPUEMBI PELICHUS. OK9
2 JluneiiHble, KBaJpaTHbIE, IPOOHO-PAIUOHATILHBIE
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HEpaBEHCTBA, IPUEMBI peleHus. Meroa uHTepBa-

JIOB.
IIpogeccnonanbHO OpHEHTHPOBAHHOE CO/lePIKaAHUE 2

VYpaBHEeHUs U HEPABEHCTBA B MPO(ecCHOHATBHBIX

3a/1a4yax.
IpakTHYeckne 3aHATHS 2

Pewrenne ypaBHEHUN U HEPABEHCTB.

Tema 1.3. Conep:kanue y4eOHOIro MaTepuaa 4 OK1,0K2,0K3,0K4,
Cucrembl ypaBHeHUIH 1 CrocoOsl pelieHus: CUCTEM JTUHEHHBIX YpaBHEHHM OK5,0K6,0K7,0KS,
U HEPABEHCTB. 1 HEPABEHCTB. OK9,0K10,0K11

2 Pemenne cucreM HENMHENMHBIX YPaBHEHUH U He-

PaBEHCTB.

IMpodeccnoHabHO OPUEHTHPOBAHHOE COAEPKAHUE 4
[IpakTHKO-OpUEHTUPOBAHHBIE 33/1a4M HA COCTaB-
JIEHUE YpaBHEHUH, HEPABEHCTB U UX CUCTEM.

IpakTHYeckne 3aHATHS 2
Pemenne cucreM ypaBHEHUI U HEPABEHCTB.

Paznea 2. Anredpa 126
Tema 2.1 Coaep:xanue y4eOHOro MaTepuasa 4

DYyHKIUM, UX CBOM-
CTBa U rpauKH

1

Oynkuuu. O6s1acTh ONpeneaeHus] © MHOXKECTBO
3HaueHuH; rpaguk QyHKIUHU, IOCTpOEHUE rpadu-
KOB (DYHKIIMH, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMU.
CaoiicTBa QyHKIIMM: MOHOTOHHOCTb, YETHOCTb,
OTrpaHUYEHHOCTh, IEPUOIUYHOCTD.

[TpomexyTkH BO3pacTaHHs U yObIBAHMUS,
HauOoJplIee U HauMeHblee 3HaYeHus. [ 'paduye-
ckas uarepnperanus. [Ipumeps! GyHKIMOHATBHBIX
3aBUCHMOCTEN B peabHbBIX MPOLIECCaX U SIBJICHUSX.
Apudmernueckue onepanuu HaJl QyHKIUSIMU.

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0KS,
OK9




Crnoxnas ¢pynkuus (kommosunus). [lonsitue o He-
npepsiBHOCTH GyHKIMU. OOpaTHBIC PYHKINH.
OO6nacTh onpeneneHus u 00JaCTh 3HAYCHUI 00-
patHoil pyHkuH. I'padguk 0OpaTHON QyHKITUH.

IIpodeccnoHabHO OPUEHTUPOBAHHOE CO/IEPIKAHUE

CDYHKHI/IOHaJ'IBHI)IC 3aBUCUMOCTH MEXKY BCIINYU-
HaMH U3 IPyrux y‘-IC6HI)IX JAUCHMIUINH, B pCaJIbHBIX
Imponeccax U sIBJICHUAX.

Hcnons3oBanue cBOWCTB pyHKINI B Tpodeccro-
HAJIBHBIX 3a/Ja4ax.

Tema 2.2

Conepixa

HHe y4eOHOro MmaTrepuajia

12

Kophu, crenenn. Cre-
neHHasi QyHKUMA.

1

[TonsATHE KOpHS N-OM CTENEHU U3 IEHCTBUTEIBHOIO
yucna. CBoiicTBa KOpHS N-0i1 cTeneHu.

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0KS,
OK9

[IpeobOpazoBanre upparmoOHAIbHBIX BBIPAKCHUM.

CreneHsb ¢ pallMOHAIBHBIM U AEUCTBUTEIBHBIM I10-
kazareneM. [IpeoOpazoBaHue BbIpaXKEHUH.

CrenenHble ()yHKIIMU, UX CBOMCTBA U TPaQUKH.

HppaumnonansHsle ypaBHeHUS. MeTOIbI HX peltie-
HUSL.

HppanmonanbHasle HepaBeHCTBA. MeTOABI UX pe-
LICHUS.

IIpakTHYeckue 3aHATHA

Pemrenne nppanMoHanbHBIX YpaBHEHUN U Hepa-
BEHCTB.
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Tema 2.3 Coaeprxanue yueOHOIro MaTepuasa 10
IToka3zaTtenbHas 1 [TokasarenpHas pyHKIHS, €€ CBOWCTBA U TpaduK. OK1,0K2,0K3,0K4,
pynkuus OK5,0K6,0K7,0K8,
2 [TokazarenbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI UX OKO9,
pelIeHuUs. IIK1.1,IT1K1.2
3 Pemenue nokasarenbHbIX HEPABEHCTB.
4 Cuctembl OKa3aTENbHBIX YPABHEHHI
IIpodeccnoHabHO OPUEHTHPOBAHHOE COAECPKAHUE 4
[Ipumenenue nmokazareabHOU (HYHKIIUU U €€ Tpa-
(buka B IpoPHIBHBIX JUCIUIUIMHAX.
IIpakTHYeckne 3aHATHS 4
Pemrenne nokasarenbHbpIX ypaBHEHUH U HEPa-
BEHCTB.
Tema 2.4 Conep:xanue yueOHOro MaTepuaJia 10
Jlorapugmel. Jlora- 1 Jlorapudm yucna. JlecATUYHBINA U HATYpaTbHBIN OK1,0K2,0K3,0K4,
pudmuyeckas PyHk- norapudmsl. CBolicTBa norapudmos. Oneparius OK35,0K6,0K7,0K8,
ums norapupMUpPOBaHHUS. OKO9
2 Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U Ipa- I1IK1.1,I1K1.2
¢buk.
3 Jlorapudmuueckue ypaBHenus. Oneparius NOTeH-
upoBaHus. OCHOBHbBIE METO/bI PELICHMUS JIOTa-
pubMHUYeCKUX ypaBHEHUH.
4 Jlorapudmuueckre HEpaBeHCTBA.
5 Cucremsl norapuMUUECKUX ypaBHEHHI.
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHUE 4
Jlorapudms! B npupoje u TexHuke. Jlorapupmuye-
CKasl CIHpalib B IPUPOJIE, €€ MaTEMaTHUYECKUE
CBONCTBA.
IIpakTnyeckune 3aHATHA 4




Pemenue norapudmudeckux ypaBHEHHH U Hepa-
BEHCTB.

Tema 2.5

Coaepixa

HHUE y'{eﬁﬂoro MaTepHuaJia

30

OCHOBBI TPUTOHOMET-
puu. Tpuronomerpu-
yeckre QyHKIUN

1

Panuannas u rpagycHas mepa yriaa. [ToBopot Tou-
KM BOKPYT Hauaja koopauHat. OnpeieneHue CUHy-
ca, KOCHHYCa, TaHT€HCA U KOTaHIeHCca. 3HaKU CH-
Hyca, KOCUHYca, TAHT€HCa U KOTaHI'eHca I10 YeT-
BepTsAM. UEeTHOCTh U HEYETHOCTh TPUTOHOMETPHUYE-
CKUX (DYHKIHNA. 3aBUCIMOCTD MEXy CHHYCOM, KO-
CHUHYCOM, TAHT€HCOM M KOTaHI€HCOM OJIHOT'O U TO-
o Xke yria.

Tpuronomerpuueckue ToxaecTra. [lpeodpasona-
HUS MPOCTEHIIMX TPUTOHOMETPHYECKUX BBIpaXKe-
HUH.

Cunyc, KOCUHYC, TAHT'€HC CYMMBI U Pa3HOCTH JBYX
YIJIOB.

BripaxkeHue TpuronomeTpudeckux (pyHKUu yepes
TaHI€HC MTOJIOBUHHOTO apryMmeHTa. I[Ipeodpasoa-
HUS IPOCTENIINX TPUTOHOMETPUUECKUX BBIpaXke-
HUH.

CuHyc 1 KOocuHYyC JBOMHOrO yria. @opMyisl 1o-
JIOBUHHOTO yIJa.

@opMyIIbI IPUBEACHUS.

[Ipeo6pa3oBanus CyMMBbI U pa3HOCTU TPUTOHO-
METpUUYECKUX (YHKIIMI B IPOU3BEACHHUE U TIPOU3-
BEJICHUS B CyMMY.

I'paduku TpuroHOMeTpHUECKUX QYHKIIHHA U UX
CBOMCTBA.

[Toctpoenue u npeobpazoBanue rpaduKoB TPUTO-
HOMETpUYeCKUX QYHKIUMN: CABUT, CKAaTHE, PACTS-

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0K8,
OK9

I1IK1.1,I1K1.2
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KCHUC.

10

OO0parHble TpUroHoMeTpudeckue QyHKINU, UX
CBOWCTBA U TpauKu.

11

[Ipocreiime TPUTOHOMETPUYECKUE YpPABHEHUS:
cosx=a, SINX=a, tgx=a, ctgx =a.

TpuroHomeTpuuecKkue ypaBHEHHUS OCHOBHBIX TH-
IIOB: CBOJALIMECS K KBAaJApPaTHBIM, peLIacMble pas-
JIO’KEHHEM HAa MHOXKUTEIH, OJHOPOIHBIE.

12

[Ipocreiinme TpUroHOMETPUYECKHE HEPABEHCTBA

13

Cucremsl TPUT'OHOMETPUICCKUX ypaBHCHI/Iﬁ

ITIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME

Hcnonb30BaHue CBOMCTB TPUTOHOMETPHUYECKHUX
¢byHKIMH B IpodecCHOHANBHBIX 3a/1a4ax.

HpaKanecmle 3aHATHUSA

[TocTpoenne u mpeodOpazoBaHue TPaPUKOB TPHUTO-
HOMETPUYECKHUX (DYHKITUH.

Pemennie TpUroHOMETPUYECKUX YpaBHEHUIA.

Tema 2.6

Coaepixa

HHe Yy4e0OHOro MaTepuaJja

10

YpaBHeHus u Hepa-
BEHCTBa

1

PaBHOCUIIBHOCTB YpaBHEHUI U HepaBeHCTB. Onpe-
nenenus. OCHOBHbBIE TEOPEMbI pABHOCHIIBHBIX IT€-
PEXO0/I0B B YPABHEHUSAX U HEPABEHCTBAX.

2 OO1u1re MeTobI pelieHUs] YpaBHEHUIL: epexo]] OT
paBeHCTBA (PYHKUUN K paBEHCTBY apr'yMEHTOB /IS
MOHOTOHHBIX (DYHKIIMI, METOJT pa3JIOKEHHsI Ha
MHO>KHUTEJIN, METOJl BBEJIECHUSI HOBOW IIEPEMEHHOM.

3 OO61re MeTo/Ibl pellIeHUs] HEPAaBEHCTB: MEPEX0 OT

CpaBHEHHU 3HaUE€HUHN (YHKIMI K CPaBHEHUIO 3Ha-
YeHHUH apryMEeHTOB /UIi MOHOTOHHBIX (DYHKIHUH,
METO]T UHTEPBAJIOB, (PYHKIIMOHAIBHO-TpapUUECKUii
METOI.

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0KS,
OK9




[Ipocreiilrie ypaBHEHUSI 1 HEPABEHCTBA C MOJLY-

JEM.
5 [Ipocreiine ypaBHEHUs U HEPABEHCTBA C I1apa-
METPOM.
IIpakTHYecKkne 3aHATHS 2
Pemenue ypaBHeHU U HEpPaBEHCTB IpaduyecKuM
CIIOCOOOM.
Tema 2.7 Coaeprxanue yueOHOro MaTepuaJa 4
Onpeneaurenn. Mar- 1 Ornpenenurenu BTOPOro, TPETHETO MOPSIKA, UX OK1,0K2,0K3,0K4,
punbl. Pemenue cu- cBolcTBa. Martpuiibl, 1eHCTBUS HAJl HUMHU. OK5,0K6,0K7,0KS,
CTeM JIMHEeHbIX yPaB- OK9
HeHHuil 1o popmyiam
Kpamepa u metonom
I'aycca.
2 CucreMbl TUHENHBIX YpaBHEHU. Perienue cuctem
o opmynam Kpamepa u meronom ["aycca.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE 4
CocraBnenue u perieHne npodeccuoHanbHbIX 3a-
J1a4 C MOMOIIbIO CUCTEM JIMHEHHBIX YPaBHEHUH.
IIpakTHYeckne 3aHATUS 4
Pemrenne cucreM TMHENHBIX YPABHEHU.
Pemmenne cuctem MMHEHHBIX YpaBHEHH 110 Gop-
mynam Kpamepa u merogom ["aycca.
Pa3pnen 3. Hauana maTteMaTn4ecKoro aHajamsa 86
Tema 3.1 Conep:kanue y4eOHOIro MaTepuaa 6
IIpenen unciioBoit 1 [TocnemoBarenbHOCTH. CIIOCOOKI 3a/TaHUS U CBOM- OK1,0K2,0K3,0K4,
MoCJeI0BaTEJILHOCTH. CTBa YHCIIOBBIX MOcaeaoBarenbHocTel. [Ipeaen OK5,0K6,0K7,0KS,
IIpenen pynkuun IIOCJIEI0BATENBLHOCTH. Teopemsl 0 penenax. OK9
2 CyuiecTBOBaHuUE Mpeeia MOHOTOHHOW OTpaHu-
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YEHHOM MOCIIeI0BaTEeIbHOCTH. beckoHeYHO yObI-
BaloLIas FEOMETPUUECKAsl IPOrPECCUS U €€ CyMMa.

3 [penen ¢pynkunn. OCHOBHBIE TEOPEMEBI O TIPEe-
nax. [TonsTHE O HEMTPEPHIBHOCTH (HYHKITHH.
4 Beruncienue npenesos.

IIpakTHYecKkne 3aHATHS 10
Boruncnenue npenenos pa3aIuyHbIX TUIIOB.
Tema 3.2 Coaeprxanue yueOHOro MaTepuasa 20
IIpousBoaHas u ee 1 [IpousBonnas OnpeneneHus Npou3BoIHON PyHK- OK1,0K2,0K3,0K4,
MPUJIOKEHUS uuu. [IpaBuna nuddepenupoBanus. Dopmynbl OK35,0K6,0K7,0K8,

MPOU3BOHBIX. OK9

2 [IpousBoHbIe 3eMeHTapHBIX QyHKIMA. Onpere- IIK1.1,IT1K1.2
JeHue cioxHoi ¢pyHkuuu. [IponsBoaHas ClI0XKHOM
GbyHKIHN.

3 ®u3nUecKuil 1 TeOMETPUUECKUIN CMBICIT TPOU3BO/I-
HOW. YpaBHEHHE KacaTeabHOM K rpaduky QpyHK-
[IUH.

4 [IpuMeHeHne MPON3BOIHOMN K UCCIIEA0BAHUIO
¢ysHkuu. IHTEpBaibl MOHOTOHHOCTH U TOYKHU
SKCTpeMyMa (QYHKLUH.

5 AcUMITOTHI PYHKIUH.

6 Bropas npousBojHas, ee reoMmeTpuuecKuil u ¢hu-
3U4ECKUI CMBICIL. [[pOMEXYyTKH BBIITYKIIOCTH, BO-
THYTOCTH, TOYKHU Neperuda QyHKIuu.

7 Cxema uccnenoBanus ¢pynkmun. [loctpoenue rpa-
(bUKOB QYHKITHIA.

8 Haubonbiiee n HauMeHblee 3Ha4YeHUE (QYHKIIUH.

Pemenue MPAKTUYCCKUX 3a/1av Ha HanOOJIbIIEe U
HaAaNMMCHBIICC 3HAUYCHUC.




HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAaHUEC

[Tpumenenne GU3NIECKOTO CMBICIIA TPOU3BOHOM
[IPU peUIeHUU MPO(PECCHOHANBHBIX 33/1a4.

HaXO)KI[eHI/Ie OIITUMAJIBHOT'O pE3yJibTaTa ¢ IIOMO-
IO HpOI/I3BO,I[H0ﬁ B IIPAaKTUYCCKHUX 3ajjavdax.

IMpakTnye

CKHE 3aHATUA

HccnenoBanne GyHKIHA ¢ TOMOIIBIO TIPOU3BO/I-
HOU 1 TOCTPOCHHUS TPa(PUKOB.

Haxoxnenne npoussogHoii. [Ipumenenue ee 1is
pEILIeHNs TPAKTUYECKUX 3a]au.

Tema 3.3

Conepxan

He yue0HOro MaTepHaJa

20

HHTerpan u ero npu-
JI0KEHUS

1

Huddepenunan pyukuuu. [leppoodbpaznas GpyHk-
unu. HeonpeaeneHHblil MHTErpa, ero CBOMCTBa.
Tabnuiia UHTErpaIoB.

OK1,0K2,0K3,0K4,
OK5,0K6,0K7,0K8,
OK9

TK1.1,JTK1.2

HaxoxneHnue HpOCTGfII.HPIX HHTCTPAJIOB Ta0INY-
HBIM CIIOCOOOM. Metoapl HHTCTPpHUPOBAHUS.
HaxoxnaeHue HCEOMPCACIICHHBIX HHTCI'PAJIOB METO-
JIOM 3aMCHBI U 11O 4aCTsAM.

OnpeneneHHblil MHTErpai, ero reoMeTpUuYecKui
cmbicit. @opmyna Herotona-Jleibnuia. CBoiicTBa
OTpeIeNIEHHOT0 UHTErpaa.

Brrunciienne Ta0IMIHBIX ONPCACIICHHBIX UHTEI'pa-
JI0B. BrluncieHue OIMPEACIICHHBIX UHTCI'PAJIOB MC-
TOJAOM 3aMCHBI U 110 HaCTsAM.

[IpuMeHeHne onpeneneHHOro HHTerpana s
HAXOXJEHUS TUIOLIAIA KPUBOJIMHEWHOW TPaIeIuu.
Haxosxnenue momae miockux Guryp u oobe-
MOB T€JI BpAILICHUS.
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HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAaHUEC

10

10

IIpuMeHeHMe ONIpeIeIEHHOr0 UHTErpaia JJis pe-
HICHUS TPO(ECCHOHATBHBIX 33/1a4.

IMpakTnye

CKHEC 3aHATUA

Pemenne HCONMPECACIICHHBIX HHTEIPAJIOB pa3jiny-
HBIMH MCTOJaMM.

Brrunciienue onpeneseHHOro uHrerpana. [pume-
HEHME €ro JUJIs PELICHUS MPAKTUYECKUX 3a/1a4.

Pa3nen 4. 'eomerpus

64

Tema 4.1

Conepxan

He yue0HOro MaTepHaJa

10

Koopannarsl U Bek-
TOPBI.

1

HpHMOYFOJ'ILHaH CUCTCMA KOOpAUHAT B IIPOCTPAH-
ctBe. Paccrosinue MCKAY ABYMsI TOUKAMU. KOOp—
AUHATBI CEPCANHBI OTPE3Ka.

Bexrops! B mpoctpaHcTBe. [IeHCTBHS HAl BEKTO-
pamu. Pa3yioxenue BeKTopa 1o TpeM HEKOMILIA-
HapHBIM BEKTOPAM.

CKaJ'IHpHOG IMMPOU3BCACHUC BEKTOPOB, YI'OJI MCXKIAY
BCKTOPAMH. BCKTOpHOG IMPOU3BCACHUC BEKTOPOB.

Hpmbeccnonanbﬂo OPUECHTHPOBAHHOE€ COACPKAaHUE

KoopaunaTs! 1 BEKTOpHI B TPO(eCcCHOHAIBHBIX 3a-

magax

IIpakTHye

CKHE 3aHATUSA

Pemenue npaktudeckux 3anau mno reme «Koopau-
HaThl U BEKTOPHI».

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0K8,
OK9

Tema 4.2

Conep:xkan

ue yue0OHOro MaTepuaJia

IIpsimble B MJ10CKO-
CTH B IIPOCTPAHCTBE

1

Axcuomel CTCPCOMCTPHUU U UX CICACTBHA. Bzaum-
HOC PACIIOJIOKCHUC MTPAMBIX U IJIOCKOCTEH B po-
CTPAaHCTBC.

[TapamrensHOCTE IPsIMOI M TUTOCKOCTH. [Tapai-

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0KS,
OKO09




JIEILHOCTD IIOCKOCTEM.

3 [IepneHUKyYIAPHOCTD NPSMOM U II0CKOCTH. Ilep-
NEHAUKYJISP U HAKJIOHHAs, YTOJl MEXY NPSMOH U
IJIOCKOCTBIO. TeopeMa 0 Tpex NepneHanKyIsapax.
4 JIByrpaHHbIN yToJ. YT0J MEXKY IIJIOCKOCTSIMHU.
[lepnieHANKYASAPHOCTD IOCKOCTEH.
Tema 4.3 Coaeprxanue yueOHOro MaTepuasa 10
MHororpaHHMKH 1 MHOrorpaHHuK, €ro 3J1€MEHTbI. BbIyKiible MHOTO- OK1,0K2,0K3,0K4,
rpaHHuKHU. [IpaBuiibHbIE MHOTOTpaHHUKU (TETpa- OK35,0K6,0K7,0K8,
37p, KyO, OKTa’ip, HOJAEKAdIP, UKOCAIP). OK9
2 IIpusma. [Ipsimas u HakiioHHas npusma. [IpaBuiib-
Has npusma. [lapamnenenunen. Ky6
3 IInpamupa. IIpaBunbHas nupamuaa. Y ceueHHast
nupamuga. Terpasap.
4 [Inomane MOBEpXHOCTH MPU3MbI U TUPAMUIBI.
) Cummerpui B KyOe, B apajulesenumnesie, B Ipu3me
u nupamujie. CeueHust Ky0Oa, MPU3MBbl U TUPAMMU/IBL.
IMpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHUE 4
‘ MHororpaHHiKHu B IpOQECCUOHANBHBIX 3a/1a4ax.
IIpakTnyeckune 3aHATHA 2
‘ Pemenue 3ana4 no teme « MHOTOrpaHHUKI.
Tema 4.4 Coaep:xanue yueOHOro MaTepuasa 6
Tesa BpaleHus 1 Hunuuap u ero sneMenTsl. CedeHus: MUINHAPA, OK1,0K2,0K3,0K4,
pa3BepTKa UUIIUHIpPA. OK5,0K6,0K7,0K8,
2 Konyc u ero anementsl. CeueHuns KOHyca, pas3- OK9
BEpTKa KOHYCA. Y CEYCHHBIN KOHYC.
3 Hlap u cepa, ux ceuenus. KacarenpHas mioc-
KOCTb K c(epe. Hactu mapa.
Tema 4.5 Conep:xaHue yueOHOro MaTepuaJa 14
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O0beMbl M IJIOIIATH 1 O6beM u ero m3mepenue. Materpanshas hopmyna
NOBepXHOCTeill Tes oobpema. Dopmyssl 00beMa Ky0a, MPsIMOYTOILHOTO
napaiesienumnes1a, PU3Mbl, IUIHHIIPA.
2 ®opmynbl 00beMa upaMuabl U Konyca. @opMyist
oObeMa 1mapa u rmiomaau chepel.
3 @opMyIIbI IIOMAAN TOBEPXHOCTEN UIMHAPA U
KOHYCa.
4 [Tono6ue ten. OTHOLIEHUS TUIOIIAAEH TOBEPXHO-

CTEH 1 00BEMOB MOIOOHBIX TEJ

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0KS,
OK9

ITIpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME 4
Pacuer oO6bemMa 1 1I0Ma 11 TOBEPXHOCTH MHOTO-
TPAHHUKOB U TEJ BPAIIEHUS B MPAKTHKO-
OPUEHTUPOBAHHBIX 3aa4ax.
IIpakTHYeckune 3aHATHS 2
Brruucienue miomnaam moBepXHOCTH U 00beMa Tell
BpaIlICHUS.
Paznes S. DineMeHThI KOMOMHATOPHKH, CTATUCTHKHA ¥ TCOPHUH BEPOSTHOCTEH. 16
Tema 5.1 Coaep:xanue yueOHOro MaTepuaJa 2
MHuo:xecTBa. Onepa- 1 [Tonsitue MuoxectBa. [lonmHOX)ecTBO. Onieparu OK1,0K2,0K3,0K4,
UM C MHOKECTBAMHU ¢ MHOXKecTBaMu. Onucanue peaibHbIX CUTYAIIHH C OK5,0K6,0K7,0KS,
IIOMOIIILI0 MHOXKECTB. OK9
Tema 5.2 Coaep:xanue yueOHOro MaTepuaa 4
JJ1eMeHThI KOMOMHA- 1 Coueranusi, pa3MelIeHus1, IepecTaHOBKU. Peienue OK1,0K2,0K3,0K4,
TOPUKH 3a/1a4 Ha Iepebop BapHaHTOB. OK5,0K6,0K7,0KS,
2 bunom Herotona. CBoiicTBa OMHOMHHAJIBHEIX KO- OK9
3¢ HULIEHTOB.
Tema 5.3 Coaepsxanue yueOHOro MaTepuasa 4
DJ1eMeHThI TEOPUH 1 Co0pITHE, BEpOSITHOCTH COOBITUSA. COBMECTHBIE U OK1,0K2,0K3,0K4,
BepPOSITHOCTEM HECOBMECTHBIE COOBITUS. TeopeMbl CIOKEeHUs U OK5,0K6,0K7,0KS,




YMHOKEHHS BEPOATHOCTEN. Y CIIOBHAs BEPOSIT-
HOCTBb.

[TonsTHE O HE3aBUCUMOCTH COOBITHH. J[MCKpeTHas
Clly4yaliHas BEJIMYMHA, 3aKOH €€ pacipeiesICHuUs.
YucnoBble XapaKTepUCTUKU TUCKPETHOM CITydaii-
HO BenuuuHbL. [loHATHE 0 3aKOHE OOJBIINX YU-
cell.

IIpakTuye

CKHC 3aHATHA

PGHICHI/IG HpaKTHqGCKHX 3a1a4 110 TGOpI/II/I BGpO?[T-
HOCTEN

OK9

Tema 5.4 Conep:xkan

He yueOHOro MaTepuaJia

DJIeMEeHTHI MaTeMa- 1
THYECKOI CTATHCTH-
KM

[IpencraBnenne JaHHBIX (TaOIHIIBI, THATPAMMBI,
rpacdukn). ['eHepalibHas COBOKYITHOCTb, BEIOOpKa,
cpeanee apupMETHYECKOE, METUAHA.

[TonsATHE 0 3a7a9aX MaTEMaTUYECKON CTaTUCTUKHU.
Pemenne npaktnueckux 3aaad.

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0K8,
OK9

HpOMe)KyTO‘IHaﬂ aTrecranus

KoncyabTanuu

18

DK3aMeH

Bcero

340
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2.3. HﬂaHI/IpOBaHI/Ie y‘leﬁHLIX 3aHATHH C UCN0JIL30BAHUEM AKTHBHBIX U HHTECPAKTUBHBIX (l)OpM H ME€TOA0B Oﬁy‘leHI/Iﬂ

Ne AKTHBHbIC U HHTEPAKTUBHbIC (OPMbI
n/n Tema y4yeOHOr0 3aHATHS U MeTOobI 00y4eHUs
1 | ®opmysibl TPUBEICHUS Mo3rosoit mTypM
2 | I'paduku TpuroHoMeTpudecKux pyHKIuH Jlexuusi-Bu3yanusanus, N0Ka3 Npe3eHTALMM
3 | Ilpon3Boanble sneMeHTapHbIX (yHKIMH. Tabnuna npou3Boj- [TpoGiemHas nexus
HBIX.
4 | UccnenoBanue (pyHKUIMHU C MOMOILBIO Tpou3BoiHOM. [locTpoe- | Pabora B MasbIx rpymnmnax

Hue rpaduxoB QyHKIUMN.




3. YCJIOBUA PEAJTU3ALIAH ITPOT'PAMMbI
OBHIEOBPA3OBATEJIbHOU YYEBHOU JUCIIUITJIMHBI

3.1. Ilporpamma o0011e00pa3oBaTe/JbHONH JUCHMILUIMHBI peajin3yercsi B
y4eOHOM KaOuHeTe «MartemaTuka

OobopynoBanne yueOHOro kadbunera (J1adoparopuu):

- I0CAJJ0YHbIE MECTA 110 KOJIUYECTBY CTY/ICHTOB;

- pabouee MecTo MpenoaaBaTes;

- IEMOHCTpAIMOHHBIE TTOCOOMS U MOJIEIH, pa3/IaTOUHBII MaTepHal;
- yueOHas 10CKa.

Texnnuyeckue cpeacrsa o0yyeHus :
- KOMIIBIOTED;
- MYJIbTUMEIUNHBIN IIPOECKTOP

JIuneH3noHHoe NMporpaMMHoe odecrneyeHue.
3.2 UudopMmanuoHHOE 00ecriedeHHE PeaTu3anUH MPOrPaMMbl.

3.2.1. [leyaTHbIe U3TAHUS
1. bammakoB M.M. MaremaTtuka: y4e0. il CTYJICHTOB YUpEeXACHUN cpel. mpod.
oOpazoBanus; 1-e uznanue. OOO OOpa3zoBaTeIbHO-U3IATEIBCKUN IIEHTP «AKaJe-
mus», 2024
2. bammakos M.M. Matemaruka. 3agauduk: y4ed. mocoOue sl CTyICHTOB
yupexaeHuil cpel. npod. oopazosanus 1-e uznanue. OO0 O6pa3zoBaTeabHO-
M3IaTEIbCKUN HEHTp «AKanemus», 2024
3. Maremaruka: anreOpa ¥ Havajla MaTEMaTHYECKOTO aHalM3a, TeOMETpHs. AJl-
reOpa u Hayaja Marematudeckoro ananuza. 10-11 kmacc. Anumos 1L A., Konsirun
I0.M., TkaueB M.B. u npyrue.-M: IIpocsemenue, 2022
4. Maremaruka: anreOpa ¥ Hadaja MaTEeMaTHYECKOTO aHajau3a, reomeTpus. ['eo-
metpusi, 10-11 knmacc, Atanacsan JI.C., byry3zos B.®., Kagomues C.b. u apyrue.-
M: IIpocsemenne,2022.

3.2.2. DeKTPOHHBIE H3IaHUA (IJIEKTPOHHBbIE pecypcChl)

1. bammakoB M.UM. Maremartuka: y4e0. JUIsl CTYJEHTOB YUPEXKACHUNA Cper.
npod. obpaszopanus; 1-¢ m3ganne. OOO OOpa3oBaTeIbHO-U3AATCIBCKUA IICHTP
«Axanemus», 2024

2. bammakoB M.U. Martematuka. 3agauyHuk: yue0d. mocoOue Jisi CTyI€HTOB
yapexaeHuit cpen. mpod. odbpaszoBanus 1-e m3ganme. OOO OO6pazoBaTeIbHO-
M31aTeNbCKUM IIEHTp «AKanemusy», 2024

3. bammMako, M.U. Marematuka: yuyeOnuk mis CIIO/M.U. bammakoB. —
Mocksa: KuoPyc, 2024. — 394 c. - ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/939220.- (Ocnosnoe snekmponnoe uzdanue — OU 1.).

3. https://exponenta.ru/ — O6pa3oBaTeIbHBI MATEMAaTUYCCKUI CaMT.
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https://book.ru/book/935689.-
https://exponenta.ru/

4. http://fcior.edu.ru/ - denepanbHbBIN EHTP HHPOPMAITHOHHO-

00pa3oBaTeIbHBIX PECYPCOB.

5. http://school-collection.edu.ru/ —Enunas xoiiekius 1udpoBbIXx 00pa3o-

BATEIIbHBIX PECYPCOB.

6. http://window.edu.ru / - EquHoe okHO q0cTymma K 00pa30BaTeIbHBIM Pe-

cypcam.

7. http://eor.it.ru/ - YueOHbI# mopTait o ucmnonb3oBanuo JOP.

8. http://www.i-mash.ru/ - O6pa3oBaTenbHbIN TOPTAT «YUehay.

9. https://1-zn.ru/ - JInaus 3HaHUH.

3.2.3. lonosHUTEAbHBIE HCTOYHUKH

1. Metoanyeckoe nocodOue 0 aucuuIInHaM «MaremMaTukay U
«3JJeMEeHTHl BbICIIEH MaTeMaTuku» mo teme: «JuddepeHnmanbHoe ucuucie-
HUEe (YHKIHMH OJHOW MEPEMEHHON» ISl CTYJEHTOB | M 2 KypcOB BCEX CIELH-
anpHOCTEH /cocT.: AnekceeBa E. B.-Poctos-na-Jlony: PKPUIIT, 2019.- 62c.

2. Tpuronometpus: yueOHO-METOUYECKOE TOCOOUE O TUCIUIINHE
«Marematukay A CTyAeHTOB | Kypca BceX CHeluaibHOCTEN /COCT.: AJiekcee-
Ba E. B.-PoctoB-na-/lony: PKPUIIT, 2019.- 60c.

3. Oynknus. [Ipenenst. HenpepslBHOCTH: y4eOHO-METOAMYECKOE TI0-
coOue 1o gucuuIuinHam «MatemaTuka» U « DJIEMEHTHI BBICIIEH MaTeMaTUKW /
cocT.: AnekceeBa E. B.- Pocros-na-/{ony: PKPUIIT, 2019.- 40c

4, CrepeomMeTpusi: METOAMYECKOE TTOcoOUe Mo AucHuILinHe «Mare-
MaTuKa» ISl CTYAEHTOB 1-TO Kypca Bcex crnennaibHocTel / coct.: Ky3Hemnona
E. O., Cenpunna H.B. - PocroB-na-/lony: PKPUIIT, 2019. — 40c.

S. Oynkuus. [lokazarensHas u norapudmudeckas Qynkuus. Pere-
HUE€ TIOKa3aTeIbHbIX U JIOTapU(PMHUYECKUX YPAaBHEHUN M HEPABEHCTB: y4eOHO-
METOAMYECKOE OCOOME MO JUCHUIUIMHE «MaTemaTuka» s CTyAeHTOB | Kyp-
ca Bcex crenuanbHocTeit/coct.: AnekceeBa E. B.- Poctos-na-/lony: PKPUIIT,
2019.-52c.

6. Metoauyeckoe mocodue Mo auciuiimHam «Matematuka»y u «Je-
MEHTHI BBICIICH MaTeMaTuku» 1o teme: «Bekrope» / coct.: Ky3snenona E. O. -
PocroB-na-/lony: PKPUIIT, 2019.- 48c.

/. Meroaudeckoe mocodue mo JuciuiuimHaM «MareMaTtukay u « DJIeMEHThI
BBICIICH MaTeMaTuKn» mo TeMe «KomruiekcHbie unciay / cocT.: Kysnenona E.
O., Censuuna H.B. - Pocros-na-Zlony: PKPUIIT, 2019 r. — 40c.

8. Cenbiuna H.B. TpuroHomeTpusi: METOAMYECKHUE PEKOMEHIAIMU JIJIsI
BBINIOJIHEHUST BHEAYIUTOPHOM caMOCTOSITENbHOM paboThl.-PocToB-Ha-/{onHy:
PKPUIIT,2019 r.-40c.



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://eor.it.ru/
http://www.i-mash.ru/
https://l-zn.ru/

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA JTUCHUITJIMHBI

Koa u nanmenoBanue
(¢GopmupyemMbIX KOMIIETEH-
107071

Pa3nen / Tema

THII OEHOYHBIX MEPONIPUATHI

OK.01 BosiOupath crnocoOsl
pelieHus 3aaa4 mpogdeccuo-
HAJILHOW JCSITeTbHOCTH MTPH-
MEHHTEIBHO K Pa3IMIHBIM
KOHTEKCTaM

Paznmen 1.

Tema 1.1, Tema 1.2, Tema 1.3

Pa3nexn 2.

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Te-
Mma 2.5, Tema 2.6, Tema 2.7

Paznen 3.

Tema 3.1, Tema 3.2, Tema 3.3

Paznen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Te-
Mma 4.5

Paznen S.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK.02 HMcnone3oBars coBpe- | Paznen 1.
MEHHBIE CPEJICTBA MTOMCKA, Tema 1.1, Tema 1.2, Tema 1.3
aHaJu3a U UHTEPIPETALIUN Paznen 2.

uH(popmanuu U HHGoOpMaIu-
OHHBIE TEXHOJIOTHH JIJIS1 BBI-
MTOJTHEHUS 3a7a4 mpodeccuo-
HAIBHOW JIEATEILHOCTH

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Te-
Mma 2.5, Tema 2.6, Tema 2.7

Paznen 3.

Tema 3.1, Tema 3.2, Tema 3.3

Paznen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Te-
Mma 4.5

Paznen 5.

TecTtupoBanune

OrneHka pe3yabTaTOB YCTHOTO U MUChMEHHO-
ro onpoca

O1ieHKa BBITIOJTHEHUS MPAKTUYECKUX padoT
OrneHKa BBITTOJHEHUSI CAMOCTOSITEIIBHOM pa-
0OTEI

Or11eHKa BBITIOJTHEHUS KOHTPOJIBHOM paboT
OruieHKa pe3yabTaToOB PEIICHUS CUTYaIlMOH-
HBIX 3aJ1a4, B TOM YHCJIe MPO(ECCHOHATBHO
OPUEHTUPOBAHHBIX

Brinonnenue 3aganuii nuddepeHimpoBan-
HOI'O 3a4€Ta

Brinmosnenue sx3aMeHalIMOHHBIX 3aJJlaHUH

37




38

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4

OK. 03 ITnanupoBath U peanu-
30BBIBATh COOCTBEHHOE MPO-
(beccnoHanbHOE U TMYHOCTHOE
pa3BUTHE, NPEATPUHUMATEb-
CKYIO JIeSITeIbHOCTh B Mpodec-
CHUOHAJIbHOM cdepe, UCTI0b30-
BaTh 3HAHMS 1O MPABOBOM U
(¢brHaHCOBOM TPAMOTHOCTH B
Pa3IMYHbBIX KU3HEHHBIX CUTY-
anusax

Paznexn 1.

Tema 1.1, Tema 1.2, Tema 1.3

Paznexn 2.

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Te-
Mma 2.5, Tema 2.6, Tema 2.7

Pazpgen 3.

Tema 3.1, Tema 3.2, Tema 3.3

Pa3nexn 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Te-
Ma 4.5

Paznen 5.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK. 04 DddexTuBHo B3aumo- | Paznmen 1.
JeCTBOBATh U paboTaTh B Tema 1.1, Tema 1.2, Tema 1.3
KOJIJICKTUBE U KOMaH/IE. Paznen 2.

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Te-
Mma 2.5, Tema 2.6, Tema 2.7

Pa3nexn 3.

Tewma 3.1, Tema 3.2, Tema 3.3

Pa3nen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Te-
Ma 4.5

Pazpnen 5.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK. 05 OcymiecTBasTh yCT- Pasznen 1.
HYIO U INCbMEHHYIO KOMMY- Tema 1.1, Tema 1.2, Tema 1.3
HUKALMIO Ha TOCyapcTBeHHOM | Paznen 2.

s3bike Poccuiickon denepa-

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Te-




OHUH C YUCTOM 0COOCHHOCTEH
COMMAJIBHOTI'O U KYJIBTYPHOT'O
KOHTCKCTa

Ma 2.5, Tema 2.6, Tema 2.7

Paznexn 3.

Tema 3.1, Tema 3.2, Tema 3.3

Paznen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Te-
Mma 4.5

Pazpnen 5.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK. 06 IIposiBiiars rpaxknan- | Pazmen 1.
CKO-IIaTPUOTUYECKYIO 103HU- Tema 1.1, Tema 1.2, Tema 1.3
LU0, IEMOHCTPUPOBATh 0co- | Paznen 2.

3HAHHOE [TOBEJCHUE HA OCHOBE
TPAIULIHOHHBIX POCCUICKHUX
JyXOBHO-HPABCTBEHHBIX LICH-
HOCTEH, B TOM YHUCJIE C YYETOM
rapMOHU3ALIMU MEKHALIMO-
HAJIBHBIX U MEXPEJIMTHO3HBIX
OTHOILIEHWUU, IPUMEHATH CTAH-

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Te-
Mma 2.5, Tema 2.6, Tema 2.7

Paznen 3.

Tema 3.1, Tema 3.2, Tema 3.3

Pazgen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Te-
Mma 4.5

JIapThl aHTUKOPPYNUUOHHOTO | Pazgen 5.

MOBEJICHMUS Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK. 07 CopericTBoBaTh CO- Pazpen 1.

XpaHeHuIo okpyxkaronie cpe- | Tema 1.1, Tema 1.2, Tema 1.3

IIbl, PECYPCOCOEPEKEHUTO, Paznen 2.

NPUMEHSTH 3HAHUS 00 U3Me-
HCHHMU KJIMMATa, IPUHIIUTIBI
OepexITMBOT0 MPOU3BOJICTBA,
¢ PeKTHBHO ACHCTBOBATH B
Ype3BBIYAHBIX CUTYAIUSIX

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Te-
Mma 2.5, Tema 2.6, Tema 2.7

Paznen 3.

Tema 3.1, Tema 3.2, Tema 3.3

Paznen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Te-
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ma 4.5

Paznen 5.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK.08 Hcnonp3oBath cpea- Paznexn 1.
cTBa (PU3MYECKOHN KYIbTYpPHI Tema 1.1, Tema 1.2, Tema 1.3
JUJIsL COXpaHeHus U ykperieHus | Pazaen 2.

3JI0pOBBS B Ipo1iecce rnpodec-
CUOHAJIBbHOM AESTEIbHOCTU U
nojasiep>KaHusi HE0OOX0IUMOTO
YPOBHSI U3NYECKON MTOATO-
TOBJIEHHOCTH

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Te-
Mma 2.5, Tema 2.6, Tema 2.7

Paznexn 3.

Tema 3.1, Tema 3.2, Tema 3.3

Pa3nexn 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Te-
Mma 4.5

Paznen S.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK.9 Ilonb3oBathest mpodec- | Pazmen 1.
CHOHAJIbHOM JOKYMEHTALUEN Tema 1.1, Tema 1.2, Tema 1.3
Ha rOCyJapCTBEHHOM U UHO- Paznen 2.

CTPAHHOM A3bIKaX

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Te-
Mma 2.5, Tema 2.6, Tema 2.7

Pa3nexn 3.

Tema 3.1, Tema 3.2, Tema 3.3

Pa3nexn 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Te-
Mma 4.5

Paznen 5.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4

[IK 1.5. BbINOIHATH pacyersl
rapamMeTpoB MEXAHUYECKOU

Paznen 2.
Tema 2.3, Tema 2.4, Tema 2.5




00paboTKu M3roTOBJICHUS ne- | Pazmen 3.

TaJlel MalluH, B T.4. ¢ npuMe- | Tema 3.2, Tema 3.3
HEHUEM CHCTEM aBTOMAaTH3H-
POBAHHOTO IPOCKTUPOBAHUSI

Kpurtepnu oneHku ocBoeHnsi 00111€00Pa30BaATEIbHON y4eOHOM JUCIUILTUHBI:

Ilposepka 3nanuit no yueoHoul oucyuniune:

OrneHka «omiu4Ho» BBICTABISETCS 00YYAIOIIEMYCs, €CIM OH TIIyOOKO M MPOYHO YCBOMJI NMPOTPAMMHBIN MaTepuai Kypca, uc-
YepIIbIBAIOIIIE, TTOCIIEI0OBATEIBHO, YETKO U JIOTUUECKH CTPOMHO €ro U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPHUIO C MPAKTUKOH,
CBOOOJTHO CITpaBJIsIeTCS € 3ajja4aMH W BOMPOCAMU, HE 3aTPYJHSAETCA C OTBETAMU MPU BUAOUIMEHEHUU 3aJaHUM, MPaBUIBHO
00OCHOBBIBACT MPUHATHIE PEIICHHUS, BIAJCET pa3HOCTOPOHHUMH HaBBIKAMU U MIPUEMAaMH BBIMOJTHEHUS TPAKTUYECKUX 3a]1ay;
OLICHKA «XOpOui0» BBICTABIIAECTCS 00yUYalOIMIeMyCsl, €CJIU OH TBEPJIO 3HAET MaTepuall Kypca, paMOTHO U IO CYIIECTBY U3JIaracT
€ro, He JOMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MPABUIBLHO MPUMEHSET TEOPETUUECKUE MOJIOKEHUS TIPU
pEIICHUH MPAKTHIECKUX BOIIPOCOB U 33/1a4, BIaICET HEOOXOIUMBIMHI HABBIKAMHU U TIPHEMaMH X BBHITTOJTHCHHUS;

OLICHKA «)0081emBEOpUmMeibHO» BBICTABIIAETCS 00yYaroleMycCsl, €CJIM OH UMEET 3HaHUSI TOJbKO OCHOBHOTO Marepuaia, HO He
YCBOWJI €T0 JIeTajel, JOMyCKaeT HETOYHOCTH, HEAOCTATOYHO MPABUIIbHBIE (POPMYIUPOBKH, HAPYIIEHUS JOTUYECKOU MOCIEH0-
BaTEJIHLHOCTH B U3JI0’)KCHUH ITPOTPAMMHOTO MaTepHalia, UCIIBITHIBACT 3aTPYAHCHUS TIPH BBITOTHCHUH MPAKTHYCCKUX 3a71a4;
OLICHKA «Hey0081em8opuUmeibHo» BbICTaBISETCS 00yJaromeMycs, KOTOPbI HE 3HAET 3HAYMTEIbHONW YaCTU MPOTPaMMHOr0 Ma-
Tepuana, JOIMyCKAeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYJHEHUAMH pElIacT MPAaKTHYECKUE 3aa4M WU
HE CIIPABJISIETCS] C HUIMH CAaMOCTOSITEIIBHO.

Ilposepka npagunvnocmu pacuemos u 0Cyuiecme1eHus Heo0Xo0UMbIX 0eliCeuil no y4eOHoll OucyuniuHe:

85 - 100% mpaBWIIbHBIX PACYETOB U IEUCTBUM — «OTIUIHON»

69-84% npaBWIBHBIX PACYETOB U JEHCTBUN — «XOPOIIIO»

51-68% mpaBUIIbHBIX PACUETOB U JACHUCTBUIN — «yIOBJIECTBOPUTEIHHOY

50% u MeHee — «HEeYAOBIETBOPUTEIBHO
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