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1. OBIIASL XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI
OBIEOBPA3OBATEJIbHOU JUCHUIIVIMHBI B/1.04 MATEMATHKA

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CIIO:

O6meo6pazoBarenbHas quciuiinHa bJ[.04 «MaTtemaTukay sSBiIsSIeTCsl 00s3aTEIBHON Ya-
CTBIO 0011I€00Pa30BATEIHLHOTO MHKJIA 00pa30BaTEIbHON MporpaMMbl B cooTBeTcTBHH ¢ PI'OC
CIIO 1o 43.02.15 [loBapckoe U KOHAUTEPCKOE JEIIO.

1.2. lean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCIHUIIHHBI:

1.2.1. lleap AUCHHUILIMHBI

Copep:xanue mporpaMMmbl 001e00pa3oBaTeNbHON JUCHUILIUHBL «MaTeMaTHKa» Hampas-
JICHO Ha JOCTHDKCHHE PE3YNIhbTAaTOB €€ M3ydeHUs B cOoTBeTCTBUU ¢ TpeboBanusmu OI'OC COO c
yuetoMm npodeccuonanbHoi HanpaBieHHOCTH @I'OC CIIO. [IpuopuTeTHBIMH LEnIMU 00yUIeHHS
MaTeMaTHKe Ha 0a30BOM YPOBHE SIBIISIOTCS:

(dbopMUpOBaHHE LIEHTPATBHBIX MAaTEMATUYECKUX MOHSATHI (YUCIIO, BEIWYMHA, TeOMETpHUYe-
ckas (urypa, mepeMeHHasi, BEPOITHOCTh, (DYHKIIHs), 0OCCIICUNBAIONIUX TPEEMCTBEHHOCTh H TIep-
CIIEKTUBHOCTH MaTEMaTHUIECKOTO 00pa30BaHUs 00YUIarOIIHXCS;

noABeAcHUE 00YJAIOIINXCS HA TOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3H Ma-
TEMAaTUKHU U OKPYXKAIOLIEro MUpa, TOHUMaHUE MaTeMaTHUKU KaK YacTH OOIIeH KyJIbTyphl YeJIOBEUe-
CTBa;

pa3BUTHE MHTEUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00YyYaroIuxcs, MOo3HaBaTelb-
HOI aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBILUICHUS, UHTEpPECa K U3YyUYEHUIO
MaTE€MaTUKU;

dbopmupoBanre (QyHKIIMOHATIBHOW MaTeMaTHYECKONW TPaMOTHOCTU: YMEHHUsS PAaclo3HaBaTh
MaTeMaTUYeCKHE aCMEeKThl B PEAIbHBIX KU3HEHHBIX CUTYAIUSAX U MPU U3YUECHUU IPYTUX JTUCIIH-
TUJTUH, TIPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POPMYJIMPOBATH UX HA S3BIKE MAaTEMATUKH
Y CO3/I1aBaTh MaTeMAaTHUUYECKHE MOJEIIN, IPUMEHITh OCBOSHHBIN MaTeMaTUYECKHI armapar JJIs pe-
[ICHUsI TIPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1ad, 3a/1a4 MPpodecCuOHANbHON eATeIbHOCTH, HHTEPIIpe-
TUPOBATh U OLICHUBATh MOJIYY€HHBIE PE3YNIbTATHI.

1.2.2. llnannpyemble pe3ybTAThbl 0CBOCHHs 00111e00pa30BaTe/IbHON JUCIMIIJIMHBI B
coorBercTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO
O6mme xomneteniuu (nanee — OK) u npodeccuonansubie komneteHmu (nainee — 1K)

®I'OC CIIO B cOOTHECEHHH C TMYHOCTHBIMH, METANPEAMETHBIMH U MTPEIMETHBIMH PE3yIbTaTaMu
oOydenus 6a3zoBoro ypoBHs (manee — [1P6) ®I'OC COO mnpencraieHsl B TabIHIIe:



Koa u HaumenoBanue ¢op-
MHPYEMbIX KOMIIeTeHIH I

Pe3ysabTaTrnl 00yyeHus

O6mue!

JIMCHMILIHHAPHbIE?

OK 01. Bribupatp crocoObl
perieHust 3anad npodeccuo-
HAJIBHOM JIESITEeNBHOCTH MPHU-
MEHUTEJIEHO

K Pa3IMYHBIM KOHTEKCTaM

JIn4HOCTHBIE  pE3yJAbTaThl  JIOJIKHBI
B YaCTH: TPYAOBOIO BOCIIMTAHUS:

- TOTOBHOCTb K TPY/y, OCO3HAaHUE LIEHHOCTH MacTep-
CTBa, TPYIOJIIOOHE;

- TOTOBHOCTb K AKTUBHOH AEATEIbHOCTU TEXHOJIOIH-
YeCKOM M COIMaJbHOW HAaNpaBlIEHHOCTH, CIIOCO0-
HOCTb UHUIMHPOBATh, IJIAaHUPOBATh
U CAMOCTOSTEJIBHO BBINOJIHATH TaKYIO A€ATEIbHOCTD;
- MHTEPEC K pa3InYHbIM cepaM NpodhecCHOHaTbHON
NEeSITETbHOCTH.

MeranpeameTHble pe3yabTaThl JOJKHbBI OTPAXKaTh:
OBnajeHue yHMBEPCAJIbHBIMU y4eOHBIMU IO3HaBa-
TEIbHBIMU JAEUCTBUSIMU:

a) 6a30Bble JOIMUYECKUE ICHCTBUSA:

OTpaXkaThb

- CaMOCTOSITEIIBHO ¢dbopMynupoBaTh
U aKTyaJIu3upoBaTh MpoOsieMy, paccMaTpuUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATb CYIHGCTBCHHBIﬁ IMpHU3HAK

WIM OCHOBaHHS MJis CpaBHEHHS, KiaccupUKaIuu
1 0000I1IeHHS;

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMHU
peleHus 3a/1a4; yMeHue GopMyJIMpoBaTh ONPEEIICHHs, aK-
CHOMBI

U TEOPEMBI, IPUMEHATH UX, IPOBOAUTH JI0Ka3aTeNIbHbIE pac-
CYXJICHUS B XOJI€ pEIICHUs 3a/1a4;

[1P62. YMeHue onepupoBaTh MOHATUSIMHU: CTEIEHb YHUCIA,
JorapudM YKCIIa; YMEHHE BBITIOIHITH BHIYHCICHUE 3HAYE-
HUU

U 1ipeoOpa30BaHus BBIPAKEHUH CO CTENEHSIMH H Jiorapud-
MaMH, NpeoOpa3oBaHMs JPOOHO-pallMOHATIBHBIX BbIpaXKe-
HUM;

ITP63. YMeHue omnepupoBaTh MOHATUSAMH: pallMOHAJIbHbIE,
UppalnroHalbHbIe, TOKa3aTeNbHbIEe, CTETEHHbIE, Jorapud-
MHUYECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHS M HEpaBEH-
CTBa, UX CUCTEMHI,

[1P64. YMeHue onepupoBaTh MOHATUIMU: (QYHKIIHS, HETIpe-
pbIBHAs (YHKLUS, MPOU3BOAHASA, TIepBOOOpa3Has, ompene-
JICHHBIA HHTETPAJ; yMEHUE HAXOIUTH IIPOU3BOIHBIE dJIEMEH-
TapHbIX (QYHKIMHA, UCHIOIB3Ys CIIPABOYHBIE MaTEpHAIIbL; HC-
CJIEZIOBAaTh B MPOCTEUIIHNX CIIydasX (pyHKIMH HA MOHOTOH-
HOCTB, HaXO0/IUTh HanOoJIbIINe

1 O6ume pesynbTaThl CPOPMYIIMPOBAHBI B COOTBETCTBHH C JTHYHOCTHBIMH M METAIpeAMETHbIME pe3yibrataMu ®TOC COO, B popMHPOBaHUHM KOTOPBIX y4acTBYET 0011€00pa3oBa-

TCIbHAA JUCHUIIJINHA.

! lncummmeapHele pe3ynsTaThl chOPMYITMPOBAHBI U IIPOHYMEPOBAHBI B COOTBETCTBUHM € TPEOOBAHUAMH K NPEAMETHBIM pe3ybTaTaM 6a3080ro ypoBHs ([TPG)
dI'OC COO (Ilpukaz Munobpuayku Poccuu ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 1.).




- ONpEeNeNATh IEIN JeATEIBHOCTH, 3aJaBaTh Irapa-
METPBI U KPUTEPUH UX JTOCTHIKCHUS;

- BBIABJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS
B PacCMaTPUBACMBIX SIBJICHUSX;

- BHOCHTh KOPPEKTHUBHI B JEATEIHLHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEJISIM, OLICHUBATH PHUCKHU
MOCJICACTBHUI IEITCILHOCTU

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BJIAJIETh HAaBBIKAMU Y4eOHO-HCCIIEI0BATEIHCKOM
Y TIPOCKTHOM JIeATEIILHOCTH, HABBIKAMHU pa3pelicHus
npo0Jem;

- BBIIBJIATH  NPUYUHHO-CJICACTBEHHBIC  CBS3H
U aKTyaJlW3upoBaTh 3aJady, BBIIBUTATh THUIIOTE3Y
ee penieHus, HaXOIUTh apryMEHTBI
JUISL I0KA3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a71aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- aHAJIM3UPOBATh TMOJYYCHHBIC B XOJI€ PELICHUs 3a-
a4l  pe3ynbTaTbl,  KPUTHUYECKU  OLEHUBATh
UX JOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHUE
B HOBBIX YCIIOBHUSX;

pa3pabaThiBaTh TUIAH PEIICHHS MPOOJIEMBI C YIETOM
aHajm3a MMEIOIINX CS MaTepUuaIbHbIX
1 HEMaTepUATBHBIX PECYPCOB;

- yMeTh MEPEHOCUTh 3HAaHWS B I03HABATEIHHYIO
U TIPAaKTHYECKYIO 00JIACTH KU3HEACITCILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMET-
HBIX 00J1acTeii;

- BBIIBUTATh HOBBIC WJEU, TpeIaraTh OPUTHHAIb-
HBIC TTOJIXOJIBI M PEIICHUS

Y HauMEHbIIIMEe 3HaYeHUs PYHKIHIL; CTPOUTH IpaduKu MHO-
TOWIEHOB C HCIIOJIb30BAHMEM alllapaTra MaTeéMaTH4YeCKOro
aHallM3a; MPUMEHATh MPOU3BOJHYIO MPHU PELICHUU 3a]ad
Ha JIBKCHUE; PEIIaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3a7a4l
Ha HauOOJbIINEe U HAUMEHBIINE 3HAYCHUS, HA HAXOXKCHHE
MyTH, CKOPOCTU U YCKOPEHHS,

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
byHKIMSI, TTOKa3aTenbHass (PYHKIUS, CTENICHHAs (PYHKIUA,
norapupmuueckas (QyHKIHs, TPUTOHOMETPHUECKUE (QYHK-
1uu, oopaTHbele (QYHKIMH; YMEHHE CTPOUTH TpaduKu U3Y-
YEHHBIX (YHKIUH, UCHOIB30BATh TPAPUKH MPH WU3Yy4CHUH
MIPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHUU 33/1a4 U3 APYTUX
y4eOHBIX TPEAMETOB W 33/a4 W3 PealbHOH JKU3HU; BBIpa-
XKaTh (OopMyTIaMH 3aBUCUMOCTU MKy BEIUYNHAMM;
[1PG6. YMmenue pemarh TEKCTOBBIC 3a/1a4M Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, AOJH U YacTH, Ha JABIKEHUE, pa-
00Ty, CTOUMOCTb TOBapOB M YCIIyT, HAJIOTH, 3aJja4uu U3 o0Ja-
CTH YIpaBIEHUS JTUYHBIMU U CEMEUHBIMHU (PUHAHCAMU); CO-
CTaBIISITh BBIPKEHUS, YpaBHEHUS, HEPABEHCTBA U WX CH-
CTEMbI 10 YCIIOBMIO 33/1a4M, UCCIIE0BaTh MOJYYEHHOE pe-
IIIEHHUE U OLICHNWBATH MPaB/I0N0I00HOCTh PE3Y/IbTATOB;
[TP67. YMeHue oneprpoBaTh NOHATHAMU: CpeHee apupme-
TUYECKOe, MeIaHa, HauOoJIbIlIee U HaUMEHbIIIEe 3HAUEHUS,
pasmax, JAUCHEepCHUsi, CTaHAAPTHOE OTKJIOHEHHE YHMCIOBOIO
Habopa; yMEeHHE U3BJIEKaTh, MHTEPIPETUPOBATH UHPOpMa-
IUI0, PEACTABIEHHYIO B Ta0IMIIaX, HA TUarpammax, rpadu-
Kax, OTpa)<arollyl0 CBOMCTBA pealbHbIX IIPOLECCOB U sIBIIE-
HUH; TpeACTaBIsATh MHPOPMALUIO C MOMOUIbIO TaOIHIl U
arpaMM; HCCIEeIOBaTh CTATUCTHYECKUE TaHHBIE, B TOM
qucie

C TpUMEHEHHEeM TpaHUYecKHMX METOJIOB U JIIEKTPOHHBIX
CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CITYIAHBIA OTBIT
U CIy4aiHOe COOBITHE, BEPOSTHOCTD CIYYalHOTO COOBITHS,




YMEHHUE BBIYUCIISITh BEPOSTHOCTD € MCIIOJIb30BaHUEM Ipadu-
YECKUX METOJIOB; IPUMEHATh (POPMYJIIBI CIIOKEHUS U YMHO-
’KEHUs BEPOSITHOCTEN, KOMOMHATOPHbIE (PaKThI U (POPMYJIBI
IIPU PELLIEHUH 3a/1a4; OLICHUBATh BEPOSITHOCTH PEAJIBHBIX CO-
OBITHIA; 3HAKOMCTBO
CO CJIy4aliHBIMU BEJIMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI
NPOSIBJIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

ITP69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKa, IpsiMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYIPAHHBIM YIroJj, CKPEINBAO-
Mecs: IpsiMble, MapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD
IIPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKY IPAMOU
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSIMHU, PACCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE MEX/1y IPSIMBIMU, PaccTo-
SHAE MEXNy INIOCKOCTSAMM; YMEHHUE HCIIONIb30BaTh IIPU pe-
IICHUH 3a7a4 U3y4eHHbIE (PAaKThl U TEOPEMBI TUTAHUMETPUH;
YMEHHE OLEHHUBaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MUDA;

ITP610. YMenue onepupoBaTh NOHATUSMH: MHOTOTPAHHUK,
CEYeHHE MHOTOIpaHHUKa, KyO, Mapajenenumnes, npusma,
nupamuia, GUrypa v moBEpXHOCTh BpallleHHs, HUIUHIP, KO-
Hyc, map, cdepa, cedeHus: GUrypbl BpalleHus, IIOCKOCTb,
Kacatomasicsi cepbl, HUINHAPA, KOHYCa, MJIONa1b OBEpX-
HOCTHU NMHpaMUbl, MPU3MBI, KOHyCa, LHMIMHAPA, MJIOLIAAb
cdepbl, 00beM Kyba, MPSIMOYrOJIbHOIO MNapajiesienunesa,
MUPaMUJIbl, TPU3MBL, IWIMHIpPA, KOHYCa, IIapa; yMEHHE
n300paxkaThb MHOTOTpaHHUKU
Y ITIOBEPXHOCTHU BPALIEHUS, UX CEUEHUS OT PYKHU, C TOMOIIBIO
YEpPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEJICTB; yMe-
HUE pacro3HaBaTh CHUMMETPHUIO B IMPOCTPAHCTBE; YMEHME
pacrno3HaBaTh IPaBUIIbHBIE MHOTOIPaHHUKY;




I[IP611 VYmMeHue omepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, MOJ00HBIE (DUTYPHI B TIPOCTPAHCTBE; HC-
M0JIb30BaTh OTHOIIEHHE IUIOIIAeii OBEepXHOCTEH U 00Be-
MOB MOJOOHBIX (GUTYp MIPH PEIICHUU 33]1aY;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUUUHBI
(mHa, yroi, miomians, 0o0beM, IJIONIAah MOBEPXHOCTH),
UCTIOJIB3YS U3yUeHHBIC (DOPMYITBI M METOBIL;

ITP613. YMmenue onepupoBaTh MOHATUSIMHU: IPIMOYTOJIbHAS
cHUCTEMa KOOPAMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPIU-
HAaThl BEKTOPA, CKAISIPHOE MTPOU3BEICHUE, YTOJ MEXKIY BEK-
TOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YKCIIO;
HAXOJHUTh C TOMOIIbIO U3YYEHHBIX (POPMYIT KOOPIUHATHI Ce-
pPEANHBI OTPE3Ka, PACCTOSIHUE MEXKITY ABYMS TOUKAMU;
[1P614. YMmenue BoIOMpaTh MOIXOASIINNA U3YUEHHBIN METO/
JUIS  pellIeHUs 3aJadd, pacro3HaBaTh MaTEMaTHUYECKHE
(hakThl

¥ MaTEeMAaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBECHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHUE PUBOJIUTH IPUMEPHI MaTe-
MAaTUYECKUX OTKPBITHA POCCHMCKOM M MUPOBOM MaTemMaTH-
YECKON HayKU

OK 02. Mcnonbs3oBaTh cOBpe-
MEHHBIE CpE/ICTBAa IIOMCKA,
aHaJIM3a U MHTEPIpEeTaluy UH-
¢dopmanuu, 1 UHGOPMAIHOH-
HbIE TEXHOJOTMM JUIsl BBIIIOJI-
HEHUS 3a7a4 npodeccuoHaib-
HOW 1A TEIIBHOCTH

JIMuHOCTHBIE pe3yabTaThl JOJDKHBI OTpakaTh B Ya-
CTH: IEHHOCTH HAyYHOTO TIO3HAHUS:
-c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBY-
IOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH U
00111eCTBEHHOM NPaKTUKH, OCHOBAHHOTO
Ha JIajore KyiabTyp, CIOCOOCTBYIONIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;
MertanpeaMeTHbIe Pe3ybTaThl JODKHBI OTPAKATh:
OnnajieHne yHHBEpCAJbHBIMU Y4E€OHBIMH IO3HaBa-
TEJIbHBIMU JICHCTBUSMH:

B) paboTta ¢ uHpopmarmei:

- BJIaJICTh HABBIKAMH MTOJYYEeHHUsT HH(OpMAIIH U3 HC-
TOYHUKOB Ppa3HBIX THUIOB, CaMOCTOSITENILHO OCY-

[1P61. Bnanenue metogamMu J10Ka3aTesIbCTB, aITOPUTMaMHU
pelieHus 3a1a4; yMeHue GopMyaupoBaTh OoNpeaeeHus, aK-
CHOMBI

U TEOPEMBI, IPUMEHSATH UX, IPOBOAUTH JOKa3aTeNbHbIE pac-
CYXKIEHHS B XOJI€ PEILICHNUS 3a/]a4;

[1P62. YMmeHue onepupoBaTh MOHSATHSIMH: CTENEHb YMCIIA,
Jorapu¢Mm 4YMCiIa; YMEHHE BBINOIHATH BBHIYMCICHUE 3HaYe-
1302071

U 1peoOpa30BaHus BBIPAXKEHHUM CO CTENEHsAMH M Jiorapud-
MaMu, TNpeoOpa3oBaHHsl IPOOHO-pallMOHATBHBIX BbIpaXe-
HUM;




HICCTBIIATh TOUCK, aHAJIU3, CUCTEMATU3aIlUI0 U WH-
TepIpeTanuio WHPOPMALUK Pa3IUYHBIX BHUIOB HU
(bopM MpencTaBICHHS;

- CO3/1aBaTh TEKCTHI B Pa3NUYHBIX opmarax c yde-
TOM Ha3HA4YeHUs WH(POPMAIMU M LEICBON ayauTo-
puH, BEIOMpasi ONTUMAIBHYIO (JOPMY MPEACTABICHUS
" BU3YyaJIM3alluu,

- OLICHUBATH JIOCTOBEPHOCTH, JIETUTHMHOCTH HH(pOP-
MaIiH, €€ COOTBETCTBUE IIPABOBBIM U MOPATLHO-ITH-
YEeCKUM HOpMaM;

- UCTIOJIB30BaTh CPENICTBA HH(POPMAIIMOHHBIX U KOM-
MYHUKAIMOHHBIX TEXHOJIOTUH B PEIICHUN KOTHUTHB-
HbIX, KOMMYHHUKAaTUBHBIX U OPTraHU3allMOHHBIX 3a1a4
¢ coOroIeHueM TPeOOBAHUN IPTOHOMHKH, TEXHUKU
0e30MacHOCTH, TUTUEHBI, pecypcocOepeKeHus, mpa-
BOBBIX M ATHYECKHX HOPM, HOPM HH(OPMAIMOHHON
0e30MmacHOCTH

ITP63. YMmeHue omepupoBaTh MOHATHUSAMH: PAIMOHATIBHEIC,
UppalnroHalbHble, TOKa3aTelIbHbIe, CTEIEHHbIE, Jorapud-
MUYECKHE, TPUTOHOMETPUYECKHUE YypaBHEHHUS M HepaBeH-
CTBA, UX CUCTEMBI;

[1P64. YMeHue onepupoBaTh MOHIATHAMU: (PYHKITUS, HETIpe-
pbIBHAs (YHKIUS, MPOU3BOAHASA, TIEpBOOOpa3Hasi, ompesae-
JICHHBIN HHTETpal; YMEHUE HAXOUTh IPOM3BOAHbIE DJIEMEH-
TapHbIX (QYHKIUH, UCTIOIB3Ys CIPABOYHBIE MAaTEPHUAJIbI; HC-
CJIEZIOBAaTh B MPOCTEUIIMX CiIydasX (YHKIUH HAa MOHOTOH-
HOCTb, HAXOJHTh HanOoIbIINe
Y HauMEHbILINE 3HaYeHUs] PYHKIM; CTPOUTH Ipa)uKu MHO-
TOWICHOB C HCIIOJIb30BAHUEM allfapara MaTeMaTU4ecKOro
aHaJln3a; MPUMEHATh NPOU3BOJHYIO MPU PELIEHUU 3a]ad
HAa JIBIDKEHUE; PeliaTh MPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4H
Ha HauOOJIbIINE U HAUMEHBLINE 3HAYEHUS, HA HAXOXKCHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue omnepupoBaTh MOHATHUSIMH: palliOHAIbHAS
byHKIMS, MOKaszareiabHas (QYHKIUS, cTEeNeHHas (QyHKIUS,
norapudmuueckas QyHKIMsS, TPUTOHOMETpUYECKHe (YyHK-
UM, oOpaTHble (PYHKIUH;, YMEHUE CTPOUTh I'paduKu H3y-
YEHHBIX (DYHKIMH, UCHOIb30BaTh IpaUKy MpHU HU3YUEHHUH
IIPOLIECCOB U 3aBUCUMOCTEW, IPU PEILIEHUH 33134 U3 IPYruX
y4eOHBIX MPEIMETOB U 3ajad U3 PeaJbHOM KU3HU; BbIpa-
)KaTh (GopMyIaMH 3aBUCUMOCTH MEXIY BEIMUYNHAMU;
[TP66. YMeHue pemath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE Ha MPOLEHTHI, AOJIU U YacTH, Ha ABMKEHUE, pa-
00Ty, CTOUMOCTb TOBapOB M YCIIYT, HAJIOTH, 3aJja4uu U3 o0Ja-
CTH yIpaBIEHUS TUYHBIMU U CEMEUHBIMHU (DUHAHCAMU); CO-
CTaBJISITh BBIPAXKEHMsSI, YpaBHEHHs, HEPAaBEHCTBA U UX CH-
CTEMBI 10 YCJIOBHUIO 33a/1a4¥, UCCIIEOBATh MOJIYyYEHHOE pe-
IIEHHE U OLICHHWBATH MPaBJI0N0I00HOCTh PE3YNIbTATOB;
[TP67. YMeHue onepupoBaTh NOHATHAMU: CpeHee apupme-
TUYECKOe, MeIaHa, HauboJIbIllee 1 HauMEHbIIIee 3HaAUEHUS,
pa3Max, IMCIEPCHs], CTAHAAPTHOE OTKJIOHEHHUE YHCIOBOTO
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HaOopa; yMeHHE WU3BJIEKATh, HHTEPIPETUPOBATh MHPOPMA-
U0, IPE/ICTABICHHYIO B Ta0JIMIaX, HA JJUarpaMmmax, rpapu-
Kax, OTPa)Karolllyl0 CBOMCTBA PealbHbIX IPOLIECCOB U sIBJIE-
HUH;, TPeACTaBIATh MHPOPMALUIO C TOMOIIBIO TaOIHIl U
JyarpaMM; HccieloBaTh CTATUCTHUYECKUE NaHHbBIE, B TOM
qucie

C MpHUMEHEHHEeM TIpa(UyecKuX METOJOB U 3JIEKTPOHHBIX
CpPEICTB;

[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHUE BBIYHCISITH BEPOSTHOCTH C HCIIOJIb30BAaHUEM rpadu-
YECKUX METOIOB; MPUMEHATh (POPMYJIbI CIIOKEHHSI U YMHO-
JKEHUSI BEpOSITHOCTEH, KOMOMHATOpHBIE (AKThI U (HPOPMYJIbI
IIPU peLIEHUH 3aJ]ay; OLIEHUBATh BEPOATHOCTH PEAIbHbBIX CO-
OBITHH; 3HAKOMCTBO
CO CITy4yailHbIMH BEeIMYMHAMU; YMEHHUE IPUBOIUTH IPUMEPHI
NPOSIBJICHUSI 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBINA yroJl, CKpeLBato-
IMecs: MpsIMbIEe, TApaJUIETbHOCTh U MEPIECHAUKYISIPHOCTD
HPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY MPSAMBIMH, YTOJI MEKY MPIMOU
U TUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSTHHE MEXAY NPSIMBIMHU, PACCTOSHUE
MEXy TUIOCKOCTSIMH; YMEHHUE UCIIONB30BaTh MPH PEIICHUH
3aj71a4 U3y4eHHbIe (JaKThl U TEOPEMBI TNIAHUMETPUU; YMEHHE
OIICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;
[TP610. YmeHue onepupoBaTh NOHATHIMU: MHOTOIPAaHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelieluIie]], Ipu3Ma,
nupamMuia, GUrypa v moBEpXHOCTh BpallleHH s, HUIHH]P, KO-
HyC, map, cepa, cedeHust GUTypsl BpaleHUs, TUIOCKOCTb,
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Kacatomasicsi cepsl, HUINHIPA, KOHYCa, IJIOLAab OBEpX-
HOCTU NHMpaMUbl, MPU3MBbl, KOHyCa, LWJINHIPA, MJIOLIAAb
cheprl, 00beM KyOa, IPSIMOYTOJIBHOTO TapajuieenuIe/a,
NUPaMMJIbl, TPU3MBL, IWIMHApPA, KOHYCA, IIapa; yMEHHE
n300paxkaThb MHOTOI'PaHHUK!U
Y [IOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEepPTEKHBIX UHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB; yMe-
HUE pAaCIO3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMECHHE
pacrno3HaBaTh [IpaBUJIbHBIE MHOIOIPAHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATHUSIMU: JBUKCHHE
B TPOCTPAHCTBE, MO00HBIE (UTYpPHI B MPOCTPAHCTBE; HC-
[0JIb30BaTh OTHOIIEHHUE IUIOLIa/iel OBEPXHOCTEH U 00be-
MOB ITOJTIOOHBIX (PHUTYp MPH PEIICHUH 33]a4;

[1P612. YMeHue BBIUUCIATH F€OMETPUYECKHE BEIMYHMHBI
(mmuHa, yroum, rwiom@ank, 00beM, IUIOMIA[Ab MOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMA KOOPJIMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPIU-
HaThl BEKTOpA, CKAJSIPHOE IIPOU3BENIEHUE, YTOJl MEXK/1Y BEK-
TOpaMH, CyMMa BEKTOPOB, IPOM3BEEHUE BEKTOPA Ha YHCJIO;
HaXOJHUTh C IOMOIIbIO U3YYEHHBIX (POPMYJI KOOPINHATHI ce-
PENMHBI OTPE3KA, PACCTOSIHUE MEXKAY IBYMs TOUKAMH;
[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl pEIlIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakTbI

U MaTeMaTHYeCKUe MOJEH B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE IPUBOUTH IPUMEPHI MaTe-
MaTUYECKUX OTKPBITUHA POCCHUMCKOM U MUPOBOM MaTeMaTu-
YECKON HayKH

[InanupoBaTh
U pealn30BbIBaTh COOCTBEH-

poQeCCHOHAIBEHOE
JMYHOCTHOE

JInyHOCTHBIE  pE3ynbTaThl JOJKHBI  OTPAXKATh
B YaCTH: JYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSA:

- chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO MOBEJICHMUS;

[1P61. Bnanenne mMeromamu J0Ka3aTeIbCTB, AJITOPUTMAMHU
peleHus 3a1a4; ymeHue GopMyaupoBaTh OnpeaeeHus, aK-
CHOMBI

1 TEOPEMBI, IPUMEHSTh UX, IPOBOJNUTH JIOKAa3aTEIbHBIC pac-
CY)KJICHHUSI B XOJI€ peLIeHUs 3a/1a4;
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MpeaPUHUMATEIbCKYIO Jes-
TEIHHOCTh

B npodeccuoHaabHOM chepe,
HCII0JIb30BATh 3HAHUS
10 MPaBOBOK M (PMHAHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaIHSIX

- cocOOHOCTh OLIEHWBATh CUTYALIUIO U MPUHUMATH
OCO3HAHHBIE PEILICHUs, OPUCHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHME JINYHOTO BKJIaJla B MOCTPOCHHUE YCTOM-
YUBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOILIECHUE K CBOUM POIAUTEISIM
U (WIn) ApyruM WieHaM CEMbH, CO3aHMIO CEMbH Ha
OCHOBE OCO3HAHHOT'O NPHUHATHS LEHHOCTEH ceMel-
HOM KU3HHU B COOTBETCTBHUU C TPATUIUSIMHU HAPOIOB
Poccun;

MertanpeameTHble pe3yabTaThl I0JKHBI OTPAXKaTh:
OBnaieHue YHUBEPCAIbHBIMU PETYJISITUBHBIMU JI€H-
CTBUSIMH:

a) caMOOpTaHU3AIIHS:

- CaMOCTOSITEJILHO OCYIIECTBJISTH MO3HABATEIIHHYIO
NEeSTENIbHOCTh,  BBIABJISATH  MPOOJIEMBI, CTaBUTh
u (hopMyITUpOBaTH CcOOCTBEHHBIE 3a/1auun
B 00pa30BaTEeNbHON JEATENbHOCTH U )KU3HEHHBIX CH-
Tyalusix; CaMOCTOSATEILHO COCTaBIIATH IUIAH pellie-
HUSl TPOOJEMBl C Y4€TOM HUMEIOUIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOXHOCTEU
Y IPENIOYTEHH; JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;
0) CaMOKOHTPOJIb!

UCIIONIb30BATh MPHEMbl peIeKCUH ISl OLIEHKH CH-
Tyaluu, BEIOOpa BEPHOTO PEIICHUS;

- YMETb OLIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHU-
MaTh PEIICHHS TI0 UX CHUKEHUIO;

B) SMOLMOHAIbHBIM HMHTEIJIEKT, MPEANoJiararoiui
c(hopMUPOBAHHOCTD:

BHYTPEHHEN MOTHBALIUU, BKIIOYAIOLIEH CTPEMIICHUE
K JOCTVIKEHHUIO TIEJIN U YCIeXy, ONTUMHU3M, HHUIIAA-
TUBHOCTb, yMEHUe JIeHCTBOBATD, UCXOMs
U3 CBOMX BO3MOXKHOCTEH;

[1P64. YMeHue onepupoBaTh MOHITHAMU: (PYHKITUS, HETIpe-
pbIBHAs (YHKLUS, MPOU3BOHAS, NEPBOOOpa3Hasi, ompere-
JICHHBIM MHTETpaJl; yMEHUE HAXOUTh IPOU3BOHbIE 2JIEMEH-
TapHBIX (QYHKIHA, UCHIOIB3Ys CIIPABOYHBIC MaTEPHAJIbI; UC-
CJIeZIoBaTh B MPOCTEHIIMX CilydasX (yHKIMM Ha MOHOTOH-
HOCTBb, HaXO/UTh HanOoJbIINe
¥ HaMMEHbINNE 3HaUeHUs (PYHKIHIL; CTPOUTH rpa)uKu MHO-
TOYJICHOB C HCIOJb30BAHUEM allapara MaTeMaTH4eCKOro
aHaJM3a; MPUMEHATh MPOM3BOJIHYIO IMPH PEIICHUH 3a/ad
Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaul
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
IyTH, CKOPOCTU U YCKOPEHMS;

[1PGS5. YMeHue omnepupoBaTh MOHATHUSIMH: palMOHAIbHAs
byHKIMS, MOKazareiabHas (QYyHKIUS, cTeNeHHas (QyHKIU,
norapupmuyueckas (QyHKIHS, TPUTOHOMETPHUYECKUE (PYHK-
UM, oOpaTHble (PYHKIUH; YMEHUE CTPOUTH I'papUKH H3Y-
YEHHBIX (YHKIUH, UCHOIB30BATh TPAPHUKH MPH HU3Yy4ECHHUH
IPOLIECCOB U 3aBUCUMOCTEMN, MPU PEIIEHUH 3a]a4 U3 APYTUX
y4eOHBIX TPEAMETOB W 33/a4 W3 pealbHON JKU3HU; BBIpa-
*aTb (hOpMyJIaMH 3aBUCUMOCTH MEX1Y BeTMUNHAMM;
ITP66. YMeHue pemiath TEKCTOBBIE 3a/1a4M PAa3HbIX TUIIOB (B
TOM YMCJI€ Ha MPOLEHTHI, J0JIM U YaCTH, HA JIBI)KEHUE, pa-
00Ty, CTOUMOCTb TOBapOB U YCIIYT, HAJIOTH, 33J1a4M U3 00Ja-
CTH YIpPABIEHUS JIMYHBIMU U CEMEWHBIMU (PMHAHCAMM); CO-
CTaBIISITh BBIPKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CH-
CTEMbI 10 YCIIOBMIO 33/1a4M, UCCIIE0BaTh MOJYyYEHHOE pe-
[ICHUE U OIIEHUBATh MPABJIOTIOTI00HOCTD PE3YIIbTATOB;
[TP67. YMenue onepupoBaTh HOHATHAMU: cpesiHee apudme-
TUYECKOEe, Me/InaHa, HanOoJIbIllee U HAaNMEHBIIIee 3HAYCHNS,
pasmax, AHUCIEpPCHUsi, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO
HaOopa; yMeHHe HM3BJIEKaTh, HHTEPIPETHPOBATh HH(POpMa-
1110, IPEJICTABICHHYIO B Ta0JIMIaX, HA JUarpaMmmax, rpapu-
Kax, OTPaKAIOIYI0 CBOWCTBA PEaTbHBIX MPOIIECCOB H SIBJIC-
HUI;, NpeACTaBIsATh MHPOPMAIIMIO C MOMOUIbIO TaOIHIl U
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- DMIIaTUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHHMATh
OMOILIMOHAIBHOE COCTOSIHHE JIPYTHX, YYUTHIBATH
€ro TpHU OCYIIECTBICHHH KOMMYHHUKAIIUHU, CIIOCO0-
HOCTB K COYYBCTBHIO U CONEPEKUBAHUIO;

- COIMAITbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIOCOOHOCTh
BBICTpAaUBaTh OTHOIICHUS C APYTUMU JTIOABMH, 3200-
TUTBCS, TPOSBIATh HMHTEPEC M pa3pemaTrh KOH-
(hIAUKTHI

JMarpaMM; HMCCJIEI0BAaTh CTATUCTUYECKHUE JIAHHBIC, B TOM
qHClie ¢ IPUMEHEHUEM Irpa@UuecKuX METOAO0B U AJICKTPOH-
HBIX CPEJCTB;

[1PG8. YMenue onepupoBaTh MOHATUSAMHU: CIIYYaHBIN OIBIT
U ciyyaiiHOe cOOBITHE, BEPOSITHOCT CIy4ailHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOSTHOCTh C HCIIOJIb30BaHUEM Tpadu-
YECKUX METOJIOB; MPUMEHSTH (DOPMYIIBI CIIOXKEHUS U YMHO-
KEHHsI BEpOSITHOCTEH, KOMOMHATOpHBIE (aKThl U (GOPMYJIBI
IIPY PELICHUU 33/1a4; OLIEHUBATh BEPOSTHOCTU PEATIBHBIX CO-
OBITH; 3HAKOMCTBO
CO CIIy4YalHbIMH BEJIMYMHAMHU; YMEHHUE MPUBOAUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSAX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
Ul pElICHHs] 3a/aud, paClo3HAaBATh MAaTEMaTUYECKUE
(hakThl

¥ MaTEeMaTHYECKHE MOJICTU B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHUE PUBOJIUTH IPUMEPHI MaTe-
MAaTUYECKUX OTKPBITHA POCCHMCKOM M MUPOBOM MaTemMaTH-
YECKON HayKU

OK 04. DddexTBHO B3au-
MOJCHCTBOBATh

u paboTaTh B KOJUIEKTHBE
Y KOMaHJIe

JluyHOCTHBIE  pe3yabTaThl  JOJKHBI ~ OTPaXKaThb
B YaCTH: [IEHHOCTH HAYYHOI'O MO3HAHMS: OCO3HAHHE
LIEHHOCTH HAyYHOU JEATEIIbHOCTH, TOTOBHOCTh OCY-
HIECTBIISITh MPOEKTHYIO U HMCCIEA0BATEIbCKYIO JIes-
TEJIBbHOCTh UHANBUIAYAJIbHO U B TPYyIIE
MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnajeHue yHUBEPCATIbHBIMA KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) cCOBMECTHas JICSITCIIbHOCTD:

- IOHUMAaTh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAH/I-
HOW M MHIMBHIyalbHOH paboThI;

- MPUHUMATH LIEJIM COBMECTHOM JIEATEIIbHOCTH, Opra-
HU30BBIBATH U KOOPAUHUPOBATH ACHCTBUS IO €€ J10-

[TP67. YMeHue oneprpoBaTh NOHATHAMU: CpeHee apupme-
TUYECKOe, MeIaHa, HauOoJIbIllee U HaUMEHbIIIEe 3HAUEHUS,
pa3max, IUCIIEepCHUs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOIO
Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATh MH(POpPMa-
LU0, IPE/ICTAaBICHHYIO B Ta0JIMIaxX, Ha JMarpaMmmax, rpapu-
Kax, OTpakaroL[yl0 CBOMCTBA PEAJIbHBIX IPOLIECCOB U SIBJIE-
HUH; NpeAcTaBIsATh MHPOPMALUIO C MOMOUIbIO TaOIHIl U
JMarpaMM; HMCCIIEI0BAaTh CTAaTHCTHYECKHE JIAHHBIE, B TOM
quciae ¢ IpUMEHEHHEM rpauueckux MeTOJI0B U JIEKTPOH-
HBIX CpPEJCTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIyYalHbIH OMBIT
U ClIy4aitHoe cOOBITHE, BEPOSATHOCThH CIIYYalHOTO COOBITHS,
YMEHHE BBIUUCIISTh BEPOSITHOCTD C UCIIOJIb30BAHUEM Tpadu-
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CTHKEHMIO: COCTaBIIATh IUIaH ACWCTBUI, pacmpere-
JSITH POJIM C YI€TOM MHEHUH YYaCTHUKOB 00CYXIaTh
pe3ysbTaThl COBMECTHON pabOThI;

OBnazneHne yHUBEpPCAIbHBIMU PETYJIATUBHBIMU J€ii-
CTBHSIMHU:

T') IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI U apPTYMEHTHI JAPYTHX JIOJAEH
IIPY aHAJIN3€ Pe3yIbTaTOB EATEIbHOCTH;

- NPU3HABaTh CBOE IPAaBO M IPABO JAPYTUX JIOAEH
Ha OIIMOKH;

- pa3BUBaTh CLIOCOOHOCTH IOHUMATh MUP C MO3ULIUU
JPyroro 4ejoBeKa

YECKUX METOIOB; IPUMEHATh (POPMYJIbI CIIOKEHHSI U YMHO-
KEHHS BEPOSTHOCTEH, KOMOMHATOPHBIC (QaKThl U (HOPMYITBI
IIPU PELIEHUH 3aJ]ay; OLICHUBATh BEPOATHOCTH PEAIbHbBIX CO-
OBbITHIA; 3HAKOMCTBO CO CIyYailHBIMH BEIMYMHAMU; YMEHHE
IPUBOAUTH NPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIINX YUCET B
IPUPOIHBIX

U OOILIECTBEHHBIX SIBICHUSIX;

[1P614. YMmenue BoIOUpaTh MOAXOAAINN NU3YICHHBIH METO/]
JUIsL pellieHus 3aJayd, paclo3HaBaTh MAaTEMaTUYECKHUE
(hakThl

¥ MaTeMaTHYECKUE MOJEIH B IPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B UICKYCCTBE; YMEHHUE IPUBOAUTH IIPUMEPHI MaTe-
MAaTUYECKUX OTKPBITHA POCCHMCKOM M MUPOBOM MaTeMaTH-
YECKOM HayKu

OK 05. OcymecTBisaTh ycT-
HYIO U MHUCbMEHHYIO KOMMY-
HUKAIUIO

Ha TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoii denepauuu
C Y4E€TOM OCOOEHHOCTEH CO-
LUATBHOTO W KYJIbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE  PE3YNIbTaThl  JIOJDKHBI
B YaCTH: 3CTETUYECKOTO BOCITUTAHUS:

- ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIIOYAs ICTE-
TUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPUYECTBA,
CTIOpTa, Tpy/Ja U OOIIECTBEHHBIX OTHOIIICHHIA;

- CIIOCOOHOCTH BOCTIPHHHUMATH PA3TUIHBIC BH]IBI MC-
KyCCTBa, TPAJMIIUU U TBOPUYECTBO CBOETO U JPYTUX
HApOJIOB, OIIYIIATh SMOIMOHAIBHOE BO3JCHCTBHEC
HCKYCCTBA,

MeTtanpeaMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnajicHHe YHUBEPCAITBHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMH:

a) oOmeHue: - OCYIIECTBIATh KOMMYHHKAIIUU
BO BceX cdepax KU3HU;

- pacro3HaBaTh HeBepOaldbHBIE CpEACTBAa OOIICHMUS,
MMOHMMATh 3HAYCHHE COIMATLHBIX 3HAKOB, paclo3Ha-
BaTh MPEINOCHUTKN KOH(IMKTHBIX CUTYAIlUi U CMST -
4yaTh KOH(JIUKTBHI;

- Pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOKO TOYKY 3pe-
HUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OTpaXaTb

[1P61. Bnanenue metogamu J10Ka3aTeNbCTB, AITOPUTMaMHU
peleHus 3a/1a4; yMeHue GopMyIupoBaTh OMPEIeIICHHs, aK-
CHUOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOAUTH 10KA3aTEIb-
HBIE PAaCCYKJICHMS B X0/ PELICHUs 3a1a4;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CITyYalHbIH OMBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS,
YMEHHUE BBIYUCIISITh BEPOSTHOCTH C MCIIOJIb30BaHUEM Ipadu-
YECKUX METOJIOB; MPUMEHSITHh (DOPMYJIbI CIOKEHUS U YMHO-
KEHUs BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (HOPMYIIBI
IIPU PELICHUH 3a71a4; OLICHUBATh BEPOSITHOCTH PEAIBHBIX CO-
OBbITHIA; 3HAKOMCTBO
CO CJIy4aillHBIMU BEJIMYMHAMU; YMEHNE PUBOAUTH TPUMEPHI
NPOSIBIICHUSI 3aKOHa OOJbIIMX 4YHCET B IMPHUPOJIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[TP6Y9. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasi,
IIJIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN YTOJ, CKPEIIUBAKO-
ecs: NpsiMble, MapajuIeIbHOCTh U NMEPHEHINKYISIPHOCTD
MPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY MPSAMBIMH, YTOJI MEKY MPIMOU
U INIOCKOCTBIO, YIOJl MEXKJY IUIOCKOCTAMH, PACCTOSHUE OT
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TOUYKHU

JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEX]Y IUIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh IIPU PEIICHUH
3a71a4 U3y4eHHbIe (DaKThl U TEOPEMBI TNIAHUMETPHUU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;
I1P610. Ymenue onepupoBarh MOHATUSAMU: MHOTOTPaHHUK,
CeueHHe MHOTOTPaHHMKA, KyO, MapajuleienuIies], npu3ma,
nupamua, GuUrypa v NoBEpXHOCTh BpallleHH s, HUIHH]P, KO-
HYC, map, cdepa, ceyeHust pUrypsl BpaleHus, IOCKOCTb,
Kacatomasicsi cepbl, HUINHAPA, KOHYCa, MIIOLAab OBEpX-
HOCTU NHUpaMUAbl, MPU3MbI, KOHyCa, LUMJIMHAPA, MJIOLIAAb
cdepbl, 00beM Kyba, NPSIMOYrOJIbHOIO Napajiesienunena,
NUpaMHJIbl, NPU3MBL, IWIMHIpPA, KOHYCa, IIapa; yMEHHE
n300paxkaThb MHOTOTPaHHUKHU
Y [TIOBEPXHOCTHU BPALIEHUS, UX CEUEHUS OT PYKHU, C IOMOILIBIO
YEePTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; yMe-
HUE paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE
pacrio3HaBaTh [IPABUIIbHbIE MHOTOTPAHHUKHY;

IIP611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKEHHE
B MPOCTPAHCTBE, MOJJ00HBIE (PUTYpBl B NMPOCTPAHCTBE; HC-
M10JIb30BAaTh OTHOIIEHHE IUIOIIAJAei oBepXHOCTEH U 00be-
MOB ITOJIOOHBIX (UTYp MPH PELLICHUH 3a]1ay;

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEITMUYUHBI
(nmuHA, Yroj, IUIomaab, 00beM, MJIOMAJb MOBEPXHOCTH),
UCIIOJIb3YS U3yUeHHBbIE (DOPMYIIBI M METOMBL;

[1P613. YMeHnue onepupoBaTh MOHATHIAMHU: MPSMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPAUHATHI TOYKU, BEKTOP, KOOPIU-
HaTbl BEKTOPA, CKAJSIPHOE IIPOU3BEIEHUE, YTOJl MEXK1Y BEK-
TOpaMu, CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOPA HA YHCJIO;
HaXOJIUTh C TIOMOIIbIO U3YYEHHBIX (POPMYII KOOPIMHATHI ce-
PEAMHBI OTPE3Ka, PACCTOSIHUE MEXAY IBYMS TOUKAMU;
[1P614. YMmenue BbIOUpaTh MOAXOIAIINN U3yIEHHBIH METO
JUIsL pellleHus 3aJadd, pacrno3HaBaTh MaTeMaTHYecKue
(bakKThI
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U MaTeMaTU4YeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE MPUBOJIUTH IPUMEPHI MaTe-
MAaTHUYE€CKUX OTKPBITUA POCCUUCKON U MHUPOBOM MaremaTH-
YECKOM HayKHU

OK 06. ITposiBisATh Tpak1aH-
CKO-TIaTPUOTHUYECKYIO TO3H-
LU0, IEMOHCTPUPOBATH OCO-
3HaHHOE IIOBE/ICHUE
HAa OCHOBE POCCHMCKHX Y-
XOBHO-HPAaBCTBEHHBIX  IIE€H-
HOCTE€, B TOM  YHUCIE
C y4YyeToM TapMOHU3ALUU
MeEKHAIIMOHAIbHBIX

Y MEXPEJIMTHO3HBIX OTHOIIIE-
HUH, PUMEHSITh CTAHAAPTHI
AHTUKOPPYIIIMOHHOTO TOBE-
JeHUS

JInunocTHbIE
B YaCTH:

- TPQXXJAHCKOI'0 BOCIIUTAHUSA: IPUHATHE TPAIULIUOH-
HBIX HAIMOHAJBHBIX, OOIIEYETIOBEYECKUX T'yMaHH-
CTMYECKHUX U JIEMOKPAaTHYECKHX LIEHHOCTEH;
-MIaTPUOTHYECKOTO BOCITUTAHHUS:

LIEHHOCTHOE OTHOULIEHHE K T'OCYJapCTBEHHBIM CHM-
BOJIaM, UCTOPHYECKOMY M MPHUPOJHOMY HACIEAHUIO,
naMsTHUKaM, TpaaulusaM HapoaoB Poccum, nocrtu-
xeHusM Poccum B Hayke, HICKYCCTBE, CIIOPTE, TEXHO-
JOTUSIX U TPYAE;

MertarnpenMeTHbIe pe3ylbTaThl JOJDKHBI OTPaXKaThb:
OBnajieHNe YHUBEPCAIBHBIMU PETyJIATUBHBIMU J€H-
CTBHSIMH: B) SMOLIMOHAJIBHBIN WHTEIUICKT, IIPeIoa-
raromui copMUpOBaHHOCTb:

--CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHU-
MaTh CBO€ SMOLMOHAJIBHOE COCTOSIHME, BHJEThH
HAIpaBJICHUS] Pa3BUTUS COOCTBEHHON SMOIIMOHAH-
HOM cepsl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEryJMpOBaHUs, BKJIIOYAIOIIET0 CaMOKOH-
TPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh Al TUPOBATHCS K IMOIIH-
OHAJIbHBIM U3MEHEHUAM
Y TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY,

- BHYTpPEHHEH MOTHBAalLlMU, BKIIOYAIOIIEH cTpemiie-
HUE K JJOCTIKEHUIO IIEJTH U YCTIeXy, ONTUMH3M, HHH-
IUaTUBHOCTh, yMEHHE [JeHCTBOBaTb, HCXOAA U3
CBOHX BO3MOKHOCTEH;

- DMITaTUH, BKIIOYAIOMEH CHOCOOHOCTh MOHMMATh
HMOIMOHAIILHOE COCTOSIHUE JIPYTHX, YUUTHIBATh €ro

PE3YJIbTAThI JOJI2KHBI OTpaXaTb

[1P61. Bnanenne Meromamu J0Ka3aTeIbCTB, AJITOPUTMAMH
peleHus 3a/1a4; yMeHue GopMyIupoBaTh ONpPEaeICHHs, aK-
CHOMBI

U TEOPEMBI, IPUMEHSATH UX, IPOBOAUTH JOKa3aTENIbHbIE pac-
CY)KIECHHS B XOJI€ PEIICHUS 3a]a4;

[1P64. YMenue onepupoBaTh MOHATHIMHA: (YHKIIHS, HENpe-
pbIBHAs (pYHKLUS, NPOU3BOAHASA, IepBOOOpa3Has, ompene-
JICHHBIN UHTETpal; YMEHUE HaXOUTh IPOU3BOAHbIE JIEMEH-
TapHbIX (QYHKIMHA, UCIOJb3Ys CIIPABOYHbIE MaTEepHAaJIbl; UC-
CJIeI0BaTh B MPOCTEHIIMX ClaydasX (YHKIMU HAa MOHOTOH-
HOCTb, HaXOJUTb HauOoJbLINE
Y HauMEHbILINE 3HaYeHUs] PYHKIM; CTPOUTH I'papuKu MHO-
TOWICHOB C HCIIOJIb30BAHUEM aIlllapaTa MaTeMaTH4YeCKOro
aHaJln3a; MPUMEHATh NPOU3BOJHYIO NPU PELIEHUHU 3a]ad
Ha JBI)KEHHUE; PellaTh PAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H
Ha HauOOJIbIINE U HaUMEHBIINE 3HaYCHUs], HA HaX 0KJICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP66. YMeHue pemiath TEKCTOBBIE 3a/1a4M Pa3HbBIX TUIIOB (B
TOM YHCJIE Ha MPOLEHTHI, AOJIM U YacTH, Ha ABMKEHUE, pa-
00Ty, CTOUMOCTb TOBapOB M YCIIYT, HAJIOTH, 3aJja4uu U3 o0Ja-
CTH YNPABIEHUS JIMYHBIMH U CEMEWHBIMU (PMHAHCAMM); CO-
CTaBJISITh BBIPAXKEHMsSI, YpaBHEHMs, HEPAaBEHCTBA U UX CH-
CTEMBI 10 YCIIOBHUIO 3a/1a4¥, UCCIIEOBATH MOJIYYEHHOE pe-
IIEHHE U OLICHHWBATH MPaBJI0N0I00HOCTh PE3YNIbTATOB;
[TP67. YMeHue oneprpoBaTh NOHATHAMU: CpeHee apupme-
TUYECKOe, MeIaHa, HauboJbIllee 1 HauMEHbIIIee 3HaUeHuS,
pa3Max, IUCIEPCUs], CTAaHIAPTHOE OTKJIOHEHHWE YHCIIOBOTO
Habopa; yMeHHe U3BJIEKaTh, MHTEPIPETUPOBATh MHPOpMa-
L[MI0, IPEICTAaBIEHHYIO B Ta0IMIIaX, HAa TUarpammax, rpadu-
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P OCYILECTBICHUN KOMMYHHUKAIIUU, CHOCOOHOCTD
K COUYBCTBHUIO M CONICPEIKUBAHHUIO;

- COLIMATIbHBIX HABBIKOB, BKJIOYAIOIIIX CIIOCOOHOCTh
BBICTPAMBATh OTHOIICHHS C IPYTUMH JIFOJIbMH, 3200-
THTBCS, NPOSBISATH HHTEpEC W paspemarb KOH-
(bUKTHI

Kax, OTPaXKarollyl0 CBOMCTBA PEAJIbHBIX IIPOLECCOB U SIBIIE-
HUH;, TPeACTaBIATh MHPOPMALUIO C TOMOUIBIO TaOIHIl U
JyarpamMM; MCCIEA0BaTh CTAaTUCTHUYECKUE JAHHBIE, B TOM
qucie

C INpUMEHEHHEM TIpaHUUecCKMX METOJOB U 3JIEKTPOHHBIX
CPEJICTB;

[1PG8. YMmenue onepupoBaTh MOHATUSIMU: CIIYYaHBIN OIBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHUE BBIYUCIISATH BEPOSTHOCTH C HCIIOJIb30BAaHUEM rpadu-
YECKUX METOJIOB; IPUMEHATh (POPMYJIbI CIIOKEHUS U YMHO-
KEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (POPMYITBI
IIPY PELLIEHUH 3a/1a4; OLICHUBATh BEPOATHOCTH PEATIBHBIX CO-
OBITHH; 3HAKOMCTBO
CO CJIy4aliHBIMU BEJIMYMHAMHU; YMEHHE IPUBOAUTH IPUMEPHI
NPOSIBJIICHUSI 3aKOHAa OOJNBIIUX YHCENT B MPHPOTHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO
JUIsL pellleHus 3aJadd, paclo3HaBaThb MAaTEMaTH4YECKHE
(bakTbI

¥ MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE IPUBOUTH IPUMEPHI MaTe-
MAaTUYECKUX OTKPBITHMH POCCUMCKOM U MUPOBOM MaTeMaTH-
YECKON HayKH

OK 07. ConeicTBOBaThL CO-
XpaHEHUIO OKpY’Karoleu
Cpenbl, pecypcocoepexe-
HUIO, TPUMEHATb 3HAHUA
00 W3MEHEGHWHM KJIMMaTa,
TIPUHIIHAIIBI OepeKIMBOTO
MIPOU3BOJICTBA, 3()PEKTUBHO
JIEVICTBOBATh

B UPE3BBIYAIHBIX CHTYAIHAX

JInyHOCTHBIE  pe3ynbTaTbl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS
- aKTUBHOE HENPUATHUE IEHCTBHM, IPUHOCIIINX BPEL
OKpYXKarollleu cpee;

- YMEHUE NPOTHO3UPOBATH HEOIArONPUATHBIE IKOJIO-
TUYECKUE IMIOCIEACTBUSA IPEANPUHUMAEMBIX JEH-
CTBHM, MPEAOTBPALIATh UX;

- paclIUpeHue ONbITa ACATEIBHOCTH YKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

OTpaXkaTh

[1P61. Bnanenune Meromamu J10Ka3aTeIbCTB, AJITOPUTMAMHU
peleHus 3a/1a4; yMeHue GopMyJInpoBaTh ONpeIeIeHHs], aK-
CHOMBI

Y TEOPEMBI, IIPUMEHSATD UX, IPOBOJUTH TOKA3aTECIIbHBIE pac-
CYXKJICHHS B XOJI€ pELIEHUS 3a/1a4;

[1P64. YMenue onepupoBaTh MOHATHAMU: QYHKIMS, HETpe-
pBIBHAs (PYHKIIMS, MPOU3BOJHAS, IMEpBOOOpa3Hasi, ompese-
JICHHBIN UHTErpall; yMEHUE HAXOAUTh IIPOU3BOIHBIE DJIEMEH-
TapHbIX (QYHKIUH, UCHOJIb3Ys CIIPAaBOYHbIE MAaTEPHAJIbI; HC-
ClIeIoBaTh B MPOCTEHIIMX ClAy4asX (YHKIMM HAa MOHOTOH-
HOCTb, HaxOJUTh HanOOJIbIINe
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MeranpeaMeTHbIe pe3ylbTaThl JODKHBI OTPaXKaThb:
OBnajieHue YHUBEpPCAJIbHBIMU YYEOHBIMU MO3HABA-
TEJIbHBIMU JICHCTBUSIMH:

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- pa3pabaThIBaTh IUIaH PEIICHHS IPOOJIEMBI C YYETOM
aHaJIu3a HUMCHOIIUXCA MaTCpHruaJIbHbIX
U HEMATEPHUaIbHBIX PECYPCOB;

- OCYIIECTBJIATH IIEICHANIPABJICHHBIA IOWCK Iepe-
HOCa CPEICTB " croco6oB JIeUCTBUS
B IIPO()ECCHOHAIBHYIO CPENY;

- YMCTb ICPCHOCUTL 3HAHHA B II03HABATCIbLHYIO
U MPAKTHYECKYI0 00J1aCTH )KU3HEICATCILHOCTH,
OBnazneHne yHUBEpPCAIIbHBIMU PETYJIATUBHBIMU JIEH-
CTBHSIMH:

0) CaMOKOHTPOJIb!

- J1aBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHUTH KOP-
PEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC
pe3yJIbTaTOB LEJISIM

U HaMMeEHbIlNe 3HaueHHs (PyHKIMI; CTpOUTh rpauKu MHO-
TOWIEHOB C HCIIOJIb30BAHMEM alllapaTra MaTeéMaTH4YeCKOro
aHaJIM3a; NPUMEHSTh MPOM3BOJIHYIO IPH pEIIEHUM 3ajad
Ha JIBIDKEHHUE; PellaTh PAaKTUKO-OpPUEHTUPOBAaHHbBIE 33/1a4H
Ha HauOoJIbIIME Y HAUMEHbIINE 3HAYCHUS, Ha HaXO0XJICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP65. YMeHue omnepupoBarh MOHATUSAMHU: pallMOHAJIbHAS
byHKIMSI, TTOKa3aTenbHass (PYHKIUS, CTENICHHAs (PYHKIUA,
norapupmuueckas (QyHKIHs, TPUTOHOMETPHUECKUE (PYyHK-
UM, oOpaTHble (PYHKIUH; YMEHUE CTPOUTH I'papUKH H3Y-
YEHHBIX (YHKIUH, UCHOIB30BATh TPAPUKH MPH WU3Yy4CHUH
IPOLIECCOB U 3aBUCUMOCTEMH, MPU PEILIEHUH 33aa4 U3 IPYTUX
y4eOHBIX MPEIMETOB U 3ajay U3 PEaJbHOM KU3HU; BbIpa-
*aTb (hOpMyJIaMH 3aBUCUMOCTH MEXIY BeIMUUHAMM;
[1PG6. YMmenue pemarh TEKCTOBBIC 3a/1a4M Pa3HBIX TUIIOB (B
TOM YMCJI€ Ha MPOLEHTHI, JOJIM U YaCTH, HA JIBIDKEHUE, pa-
00Ty, CTOUMOCTb TOBapOB M YCIIyT, HAJIOTH, 3aJja4uu U3 o0Ja-
CTH YIPABJICHUS JIMYHBIMU U CEMEWHBIMU (PMHAHCAMM); CO-
CTaBJISITh BBIPAXKEHMsSI, YpaBHEHMsI, HEPABEHCTBA U HUX CH-
CTEMBI 10 YCIIOBHUIO 3a/1a4¥, UCCIIEOBATh MOJIYYEHHOE pe-
IIIEHHUE U OLICHNWBATH MPaB/I0N0I00HOCTh PE3Y/IbTATOB;
[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIy4alHbIH OMBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHHUE BBIYUCIISTH BEPOSTHOCTH C CII0JIb30BaHUEM Tpadu-
YEeCKUX METOJIOB; MPUMEHSTH (DOPMYJIbI CIOKEHUS U YMHO-
KEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (HOPMYIIBI
IIPU PELLIEHUH 3a/1a4; OLICHUBATh BEPOSITHOCTH PEATILHBIX CO-
OBbITHIA; 3HAKOMCTBO
CO CJIy4aiHBIMU BEJTMYMHAMU; YMEHHE PUBOAUTH TPUMEPHI
NpPOSIBIICHUSI 3aKOHa OOJBIIMX 4YHCET B TMPHUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P6Y9. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasi,
IJI0CKOCTh, IPOCTPAHCTBO, IBYIPAHHBIN Yroj, CKpeIlrnBao-
1Mecss NpsiMble, MapajUIeIbHOCTh U NEPHEHIUKYISIPHOCTD




19

IIPSIMBIX
U IJIOCKOCTEM, YrOJl MEXAY IMPSAMBIMH, YTOJI MEKY IIPIMOM
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKH

JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY NPSAMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; YMEHHUE HUCII0JIb30BATh IPU PELIEHUN
3a71a4 U3y4eHHbIe (DaKThl U TEOPEMBI TNIAHUMETPHUN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO0 MUPA;
I1P610. Ymenue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
ceueHHe MHOIOrpaHHMKa, KyO, Mapajuleienuiesi, npusma,
nupamuia, Gurypa u noBepXHOCTb BpallleHUs, LUIUH]IP, KO-
HyC, 1map, cdepa, ceyeHust (pUrypsl BpalleHus, IIOCKOCTb,
Kacarommasicsi chepsl, HWIMHIPA, KOHYCA, TUIOIAb OBEPX-
HOCTH NHMPaMUIbl, MPU3MBbI, KOHyCa, LWINHAPA, IJIOLAAb
cheprl, 00beM KyOa, TPSMOYTOJILHOTO Tapayljieienunesa,
IIUPAMUJIbI, IPU3MBL, LWIMHAPA, KOHYCa, IIapa; yMEHHE
n300paxarb MHOTOT'paHHUKU
Y ITIOBEPXHOCTH BPALEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEepTE)KHBIX UHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB; yMe-
HUE pacClO3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIIbHbIE MHOTOIPaHHUKH;

[TP611 VYmenue onepupoBaThb MOHATHSIMU: JBUKEHUE
B IIPOCTPAHCTBE, MOJO0HBIE (UTYpPHI B IMPOCTPAHCTBE; HUC-
M0JIb30BaTh OTHOIIEHHUE IUIONIa/iel MOBEPXHOCTEH U 00be-
MOB MOJOOHBIX (UTYp MIPH PELICHUHU 33]aY;

[1P612. YMeHue BBIUUCIATH TNEOMETPUYECKHE BEINUYHMHBI
(nmuHa, yroj, IJIomaab, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCTOJIb3Ys U3yYCHHbIE (POPMYIIBI U METO/IBI;

[1P613. YMmeHue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS
CUCTEMa KOOPJAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPIU-
HaThl BEKTOpA, CKaJSIPHOE IIPOU3BE/IEHUE, YTOJ MEXKY BEK-
TOpaMH, CyMMa BEKTOPOB, IPOM3BEEHUE BEKTOPA Ha YHCJIO;
HaXOJHUTh C TOMOIIbIO U3YYEHHBIX (POPMYIT KOOPINHATHI ce-
PENMHBI OTPE3KA, PACCTOSIHUE MEXKAY IBYMsI TOUKAMH;
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[1P614. YMmenue BoIOMpATh MOAXOAAIINN N3YICHHBIA METO/]
JUIS  pellleHUs 3a7aud, paclo3HaBaTb MAaTEMAaTHUYECKUE
(hakTh

¥ MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBEHHBIX
SIBJIEHUSIX, B UCKYCCTBE; YMEHHUE MPUBOIUTH IPUMEPHI MaTe-
MAaTUYECKUX OTKPBITHUA POCCHMCKOM U MUPOBOM MaTreMaTu-
YECKOM HayKHU

[1K 1.4. OcyiiecTBisiTh pa3pa-
0OTKY, aJanTaluio perentyp

- BBITIOJIHATH MAaTEMATUYECKHE BBIUMCIICHUS IPU
[pa3paboTKe, aganTaluy pelentyp mnonypadpukaToB c

1n0J1y(haOpUKaTOB C yU4ETOM HO-y4€TOM MOTPEOHOCTEH pa3IMYHBIX KaTerOpHid
TpeOHOCTEeH pa3IMUYHBIX KaTe-[oTpeOuTeNned, BUAOB 1 (HopM 00CITyKUBAHHUS,
ropuii morpeOuTesnel, BUJOB U- BEJCHUS PAacyeTOB C IMOTPEOUTENEM, NPEICTABICHUE

dbopM oOciyKUBaHUS

U 00OCHOBaHHE TOJIYYCHHBIX pE3yJIbTATOB MpoOpa-
OOTKMU.

- BBIIIOJIHATH U KOHTPOJIMPOBATh PE3yJIbTaThl PACYETOB IIPH Pa3-
[paboTKe, afganTtanuy peuentyp noirypadbpruKaToB ¢ y4ETOM IO-
TPEOHOCTEN pa3IMYHBIX KaTeropuil morpebuteneil, BUIOB U
(hopM 00CTYKUBAHUS;

- IPOBOJIUTH pacyeThl NPH MPOpadOTKe HOBOM MM alanTHPO-
BAaHHOM peleNnType U aHAIM3UPOBATh PE3YJIbTAT, ONpPENeNATh
HalpaBJICHUS] KOPPEKTUPOBKU PELENTYPHI;

- I3MCHSTH KOJMYECTBEHHBIC ITOKA3aTeNN B PELENTypax Moiy-
(haObpUKaTOB C y4EeTOM OCOOCHHOCTEH 3aKa3a, CE30HHOCTH, KOH-
IIUIKY, pa3Mepa, GOPMBI ChIPbS;

- PacCUMTHIBATh KOJIMYECTBO CHIPHS, MPOAYKTOB, MacCy rOTO-
Boro moiydadpukaTa Mo 1eUCTBYIOIIUM METOIUKAM, C YIETOM
HOPM OTXO/I0B ¥ TIOTEPh pU 00pabOTKe ChIpbsl U MPUTOTOBJIE-
HUY [1071y(haOpuKaToOB;

- pemarb NPaKTUKO-OPUEHTHPOBAHHOE 33734l (BBIYMCIICHHE
[UTOIIAJIeH Y9aCTKOB /ISl XpAaHEHHUS TPOAYKTOB, HA BEIYUCIICHHE
00beMa U TUIOLIA/IN TOBEPXHOCTH MUPOKHBIX U TOPTOB, OIIpe-
NeNsATh TIOTEPU B Macce B KMJIOTpaMMax U yIeK B MPOLEHTaX K|

Macce TecTa IpU BHITIEUKE)
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2. CTPYKTYPA U COJEP)KAHUE
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHDBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThl Oo0bem B
yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 232

B T.4.

KOMOWHHPOBAHHBIC 3aHATHS 228

KOHTPOJIbHBIE Pa0OTHI 7

OcHOBHOE cojIep:KaHue 130

IIpodeccuoHaIbLHO OPEHTHPOBAHHOE COAep:KaHMe (CoAep:KaHue NPH- 08

KJIATHOTO MOJLY.JISA)

[IpomexyTouHas aTTecTauus (SK3aMEH) 4
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

Conep:xkanue yuye0HOro Mmarepuasa (0OCHOBHOE M MPO(decCHOHAILHO OPUEHTHPOBAH-

HaJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB. HpI/IMCHCHI/IC ypaBHCHI/Iﬁ 1 HCPABCHCTB K PCHICHUTIO

HaumeHoBaHue pa3jie/ioB 3 . Oo0bem | Popmupyembie
u Tem HOe)°, JIaGopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOH MOAY/Ib (IPH HAJIM- 4acoB | KOMIETEHUMH
YHH)
1 2 3 4
OcHoBHoOe coaep:kaHue

Pa3nen 1. [loBTopeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 16

Tewma 1.1. Coneprxkanne y4eOHOro Marepuasia 2

Ilens u 3anaun mMaTematuky | Llenb u 3ajaun MaTeMaTUKU IPU OCBOSGHUU CIIELUANBHOCTH. ba3oBble 3HAHUS U YMEHUS

[P OCBOCHMHM CIIELUAIBHO- | IO MaTeMAaTUKE B MPOPECCHOHANIBHON U B MOBCEIHEBHOW AEATEIbHOCTU. MHOXKECTBO,

cTd. MHOXK€ECTBa U JIOTHKA | omepaluy HaJl MHOkecTBaMu. [lnarpammsl Ditnepa—Benna. Vcnonb30Bannue Te0peTuKo-
MHOYKECTBEHHOTO arrapara Jijisl OIMCaHuUs pealibHBIX MPOIECCOB U SIBICHUH B Ipodeccu-
OHAJILHOM JIeATENbHOCTH, IPU PEIICHUH 33/1a4 U3 APYTUX AUcHUIUIMH. OnpeneneHue, Teo- OK 01,
pema, CIe/ICTBUE, 10Ka3aTeIbCTBO OK 02,
KombunmnpoBanHoe 3ansrue OK 03,

Tema 1.2. Coneprxkanue y4eOHOro Marepuasia 2 OK 04,

Yucna v BBIYUCICHUS Harypanbuble u uensie uncia. [IpusHaku aenumocTu HenbIX yucen. PanuoHanbHble OK 05,
yrcia. OOBIKHOBEHHBIE U AECATUYHBIE JPOOH, MPOLEHTHI, 0ECKOHEUYHbIE TEPHOANYECKHE OK 06
npodu. ApupMeTHiecKre onepalnu ¢ pallMoOHAIbHBIMU YHCIaMHU, TPpeoOpa3oBaHMsl Yync- OK 07
JIOBBIX BbIpakeHUi. JlelicTBUTeNnbHbIE Yncia. PanoHanbHble U HppaliiOHAIbHBIE YHCIIA. K 1.4
Apudmerrueckue onepanuu ¢ AeMCTBUTENbHBIMU ycaamMu. [IpubnuxEéHHbIE BhIYMCIIE-
HUS, IPAaBUIIa OKPYTJICHHS], TPUKUKA U OI[EHKA Pe3yIbTaTa BEIYMCICHUI

Tema 1.3 Coneprkanne y4eOHOro Marepuania 2

ToxnecTBa U TOXAECTBEH- | ToKAECTBA U TOXIECTBEHHBIC Pe0Opa3oBaHus. Y paBHEHUE, KOpeHb ypaBHeHus. Hepa-

HbIC Npeodpa3oBaHus. | BeHCTBO, petieHue HepaBeHcTBAa. MeTo nHTepBaioB. Pemenne nensx u 1poOHO-paruo-

® O0OpasoBaresbHas OpraHu3alys BIPABE CAMOCTOATENBHO ONIPEAEIIATH TIOCIIEI0BATENLHOCTD U3YyUYEHHUs PA3eIOB M TEM, BXOJISIIUX B HUX, a TAKKE TIepepacipee-
JIAITh KOJIMYECTBO YacCOB I OCBOCHUS 00YYarOIIMMUCSA YIeOHOTr0 MaTeprasa ¢ yueTOM JIOTHMKH (POPMHUPOBAHUS PEIMETHBIX PE3Y/IbTaTOB, OOLIUX U IPOPECcCHO-
HaJIbHBIX KOMIICTCHIINH, MEXKIIPEIMETHBIX CBA3EH C IPYIrMMHU AUCHUIUIMHAMHU 00I11e00pa30BaTeIbHOrO U 00IIenpoheCCHOHAIBHOTO UKIIOB yueOHoro miaHa OI1

CIIO
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YpaBHeHus
U HEepaBEHCTBA

MaTeMaTHUYECKUX 3a]a4 U 33/1a4 U3 pa3IMuHbIX o0JacTel HayKu U peaibHou xu3Hu. Cu-
CTEMBI U COBOKYIHOCTH PAlIMOHAJIBHBIX YPAaBHEHHUH U HEpaBeHCTB. CHUCTEMBI JIMHEHUHBIX
ypaBHEHUH. Pellienne npukiaHbIX 3a/1a4 ¢ IOMOLIBIO CUCTEMbI JMHEWMHBIX YPABHEHUI

Tema 1.4. IIpogeccnonanbHO OpHEHTHPOBAHHOE cOJAepKaHue (Coaep:KaHue MPHUKJIAJTHOI0 MO- 4
[IporieHTHBIE  BBIYMCICHMS | AYJIsi)
B NpodeccCHOHANBHBIX 3a1a- | [I[pumeHeHne ApoOei 1 MPOLEHTOB ISl PEIICHHUS MPUKIAIHBIX 3a/1ad U3 Pa3IMYHbIX OT-
yax pacieil 3HaHul U peanbHO ku3HU. [IpubnKEHHBIE BEIYMCICHUS, IPABUIIa OKPYTJIEHUS,
MIPUKHJIKA U OLIEHKA Pe3ysIbTaTa BEIYMCIEHUH. Pa3Hbie cr1ocoObl BEIYMCIICHUS TPOLIEHTOB.
[IporieHTHBIE BBIYMCICHUS B NPOQEecCHOHATIbHBIX 3a/1ayax. IlpuMeHeHne ypaBHEeHUN U
HEPABEHCTB K PELICHUI0 MaTEMaTUUYECKUX 3ajayd U 3a/1a4 U3 Pa3JInYHbIX 00sacTell HayKu
U peaJbHOU JKU3HU
[IpakTHueckoe 3aHsATHE
Tema 1.5. Coneprkanue yueOHOro MaTepuasa 2
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHMsI TOCAEA0BaTENbHOCTENH. MOHOTOHHBIE [TOCIIEN0-
U IPOTPECCUU BaTEJIbHOCTU. Apu(MeTHyecKas U reoMeTpuyeckas nporpeccuu. beckoneyHo yoObIBaro-
masi reomerpudeckas nporpeccusi. Cymma OECKOHEUHO YOBIBAaIOIIEH IeOMeTpUYeCKOn
nporpeccuu. @opmyra CI0XKHBIX IPOLIEHTOB. Vconb30BaHue MPOrpeccuu A perieHus
peasIbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa
Tema 1.6. Coneprxanue yueOHOro MaTepuasa 2
®yHKIMU U rpaduKu OyHkums, cnocoOsl 3aanus pynkuuu. I'padux pynknuu. BsaumHo o6patHble GyHKINU.
OO6nacTh omnpeneneHuss U MHOXKecTBO 3HaueHni ¢pyHnkuuu. Hymn gynkmun. Ipomexytku
3HAKONOCTOSAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
KonTtpoabnas pagora no pasaeiy 1.* BxogHoii KOHTpoIb 2
Pa3nen 2. Crenenu u kopHu. CTeneHHasi, nokaszarejibHas 1 Jorapupmuyeckas GyHKuuu 36 OK 01,
Tema 2.1. Conepxanue yueOHOro MaTepuasa 2 OK 02,
Apudmerndeckuil KOpeHb Apudmerndeckuii KOpeHb HaTypaabHOH cTeneHu. JlelicTBus ¢ apudMeTUIeCKUMH KOp- OK 03,
N—OM CTEICHH. HSMH N—OM CTEIICHH. OK 05,
KomOuHupoBaHHOE 3aHsTHE OK 06,
Coneprxanne y4eOHOT0 MaTepuasia 4 OK 07

4 Yacel KOHTPOJIBHBIX pabOT yYTEHEI B COJAEPKAHUN YIEOHOTO MaTePHAId U BXOIAT B OOILEE KOJIUYECTBO YACOB TI0 Pa3ery
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Tema 2.2

Crenenn. CtannapTHas
¢dbopma 3amucu IerCTBU-
TEJNLHOI'0 YHCJIa

Crenenb ¢ uenbiM nmokaszareneMm. CtanmaptHas Gopma 3amucu AeHCTBUTENBHOTO YHCTIA.
Hcnonb3oBanue moaxojsiiend (HOpMbl 3aUCH JIEHCTBUTEIBHBIX YHCEN AJsl pelleHus
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX. CTENEHb C palluOHATIBbHBIM MTOKA3aTEeJIEM.
CgoiictBa cremnenu. [Ipeo6pa3oBanue BeIpaXXeHU, COAEPKAIIUX CTEIIEHU C pallUOHAIb-
HBIM TI0Ka3aTesieM

KoMOuHMpoBaHHOE 3aHATHE

Tema 2.3.
Crenennas pyHKIUSA

Copep:xanue yueOHOro Marepuana

CrenenHast QyHKIHS C HATYpaJIbHBIM U IIENBIM TOKa3aTesneM. E€ cBoiicTBa u rpaduk.
CpoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.4. UppaunroHaibHbIe
YpaBHEHUS U HEPaBEHCTBA

Copep:xanue yueOHOro MaTepuana

Pemrenne nppanmoHaIbHBIX YPaBHEHUH U HEPABEHCTB

[IpakTrueckoe 3aHsATHE

Tema 2.5. TloxazarennpHBIE
YpaBHEHUS U HEPABEHCTBA

Copep:xanue yueOHOro MaTepuana

Iloka3zaTennHBIC YpaBHCHUA 1 HCPABCHCTBA

HpaKTI/IquKOC 3aHATUC

Tema 2.6.
Jlorapudm yucna. CoiicTBa
aorapudmoB

Coneprxkanue y4eOHOro Marepuasia

Jlorapudm uucna. JleciTuunble U HaTypanbHble Jorapudmel. [IpeobpaszoBanue Bbipaxke-
HUH, COZepKaIINX JIOTapru(pMBbl

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 2.7. Iloka3arenpHas
u jorapugmuueckas (QyHK-
LMW, YpaBHEHUs, HEPaBEH-
CTBa

Copep:xanne yaueOHOT0 MaTepuana

[TokazarenbHas 1 Torapupmuueckast yHKIHMH, X cBolicTBa U rpaduku. Jlorapudmmue-
CKHE€ YpaBHEHUS U HEPABEHCTBA

KomOunupoBanHoe 3aHsTne

Tema 2.8.
Jlorapudms! B mpupoae
U TEXHUKE

IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/lepPKaHMe (COAepPKAHUE MPUKJIATHOTO MO-
AYJIAA)

[Tpumenenue norapudma. Mcropus pa3Buts MmaremMaTuku. Jlorapupmudeckas cnupaib
B npupoje. Ee matemaTnueckue cpoiictBa. Mcnonb3oBanue rpadpuxoB GyHKIHMM A7 Uc-
CJIEIOBAHUs IIPOLIECCOB U 3aBUCHUMOCTEH, KOTOPBIE BO3HUKAIOT IIPU PELICHUH 3a7a4 U3
pa3anyuHbIX 00JacTel HayKH U peasibHOM KU3HU

HpaKTI/ILICCKOC 3aHATUC

Copep:xanne yueOHOTo MaTepuana

IIK 1.4
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Tema 2.9.

[IpumeHeHnue ypaBHeHUH,
CHCTEM U HEPaBEHCTB

K pEILIeHUIO 3a/1a4

Hcnonp3oBanue rpagukoB PyHKIUH IS peLIeHUs] ypaBHEHHU U TMHEWHBIX cucteM. [Ipu-
MEHEHHUE ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIIECHUI0 MaTEMaTUYECKUX 3aJa4 U 3a1a4
U3 PA3JIMYHBIX 00JIACTeH HAYKU U peasIbHON KU3HH

HpaKTI/I‘-IeCKOC 3aHATUC

KonTpoabHnas padora no pazgeny 2 Crenenu u kopHu. CTeneHHas, IOKa3aTeabHas U 2
norapupmuyueckas QyHKIUU

Pasznea 3 Ilpsimble U m10CKOCTH B pocTpancTBe. KOOpAMHATHI M BEKTOPHI B NPOCTPAHCTBE 18

Tewma 3.1. Copepxanne yaeOHOro MaTepuana 2

[ToBropenne nnanumerpuu. | OcHOBHBIE (DUTYPBI, (HaKThl U TEOPEMBbI TUTAHUMETPUU. OCHOBHBIC TIOHATHUS CTEPEOMET-

OcCHOBHBIE NOHATHUSA CTEPEO- | puu. Touka, npsiMasi, IIOCKOCTh, MPOCTPAHCTBO. [IoHATHE 00 AKCMOMATHYECKOM ITOCTPO-

METPUHU €HUU CTEPEOMETPUU: AKCHOMbI CTEPEOMETPUU U CIEJICTBHS U3 HUX
KomOnHupoBaHHoOe 3aHATHE

Tewma 3.2. Coneprxkanne yueOHOro Marepuasia 2

[IpsiMble 1 MIIOCKOCTH BsaumHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, MapalieIbHbIE U

B mnpocrpanctee. [lapan- | ckpemmBarommecs: npsimbie. [lapamiensHOCTh TPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:

JIEJIBHOCTD MPSAMBIX, npm\iloﬁ Napa/UIe/bHble NMPAMBIC B NPOCTPAHCTBE, NapajliebHOCTh TPEX NPSIMBIX, Mapajuieiib- OK 01

U IJIOCKOCTH, IIJIOCKOCTEN HOCTb IIPSIMON M IJIOCKOCTU. YTJIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJI MEX]Y Ipsi- OK 02’
MbIMH B IipocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEM: MapaieabHble III0CKOCTH, CBOM- OK 03’
CTBa MapaJuIeNIbHBIX MI0cKOCTeH. [IpocTeiiine nmpocTpaHCTBEHHbBIE (PUTYPHI HA TIIIOCKO- OK 0 5’
CTH: TETpa’Jip, KyO, mapajuiesenumes, HOCTPOeHUE CeUeHHH OK 07’
KomMOuHnpoBanHoe 3aHsTHE IIK 1.4

Tema 3.3. Conepxanue yueOHOro MaTepuasa 2 '

IeprienaukynapHocTs nps- | [lepneHauKyaIsIpHOCTh MPSMON M TUIOCKOCTH: MEPIIEHANKYISPHBIE MPSMBIE B TPOCTPaH-

MBIX CTBE, IPSIMBIE NTAPAJUIEIbHBIE U IEPIIEHAUKYIISIPHBIE K INIOCKOCTH, MIPU3HAK NIEPIICHINKY-

Y IJIOCKOCTEN JIIPHOCTH NPSMOU U IIJIOCKOCTH, TEOPEMA O IPSIMOM NEPIEHIUKYIISIPHON INIOCKOCTH
IIpakTueckoe 3aHATHE

Tewma 3.4. Coneprxkanne y4eOHOro MaTepuana 2

KOOp,Z[I/IHaTLI H BCKTOPLI
B ITPOCTPAHCTBEC

BexTop Ha miockocTu U B mpocTpaHCcTBe. CII0XKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOXeE-
HHUE BEKTOpa Ha 4ucio. Pa3iioxkeHue BeKTopa 1o TpéM HEKOMILIaHApHBIM BekTopaM. IIpa-
BWJIO Mapajutenenumena. Pemenue 3aaad, CBI3aHHBIX ¢ IPUMEHEHUEM ITPaBUJ JE€HCTBUN
¢ BekTopamu. [IpsMoyrospHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopanHatel Bek-
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topa. [IpocTeiimue 3ajaun B KOOpAUHATAX. YTOJI MEXAy BekTopaMu. CKaJsipHOE TIPOU3-
BeJICHUE BEKTOPOB. BrIunciienne yrioB Mex 1y IpsiMbIMU U 11ockocTaMu. KoopaunatHo-
BEKTOPHBIN METOJI IIPU PEIIEHUN F€OMETPUUYECKHX 3a/1a4

KoMOuHMpoBaHHOE 3aHATHE

Tewma 3.5. IIpodeccnonabHO OPUEHTHPOBAHHOE COepKaAHMe (CONEPKAHUE TPUKJIATHOTO MO- 6
[IpsimMble U TUIOCKOCTH AyJast)
B [IPAKTUYECKHUX 3a/1a4ax Pacrnionoxkenre npsMbIX U IJIOCKOCTEH B OKpyKarolieM Mupe (IpUpoje, UCKYcCTBe, ap-
XUTEKTYpE, TEXHUKE). PenieHre npakTuKo-OpueHTUPOBAHHbBIX 3a/1a4
[IpakTHueckoe 3aHsTHE
Tewma 3.6. Coneprxkanue y4eOHOro Marepuasia 2
Pewenue 3anau. Ilpsimbie Pemenue 3a1ay Ha HaAXOXKEHNE T€OMETPUYECKHUX BEJIMUMH C UCIOJIb30BAaHUEM amapara
U IUIOCKOCTH, KOOPJIUHATBl | BEKTOPHOM anreOphl
U BEKTOP [IpakTuueckoe 3anarue
KounrpoabsHnas padora no pazaeny 3 [Ipsmble u mockoctu B nmpoctpanctse. Koopau- 2
HAThl U BEKTOPHI B IPOCTPAHCTBE
Pasnen 4. OcHoBbI TpUroHOMeTpHH. TpUronomMerpuyeckne PyHKIuU 12
Tema 4.1. Coneprxkanue y4eOHOro Marepuasia 2
OCHOBBI TPUTOHOMETPUHU CuHyc, KOCUHYC U TaHI'€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC
YHCJIOBOTO apryMeHTa. TpUroHoOMeTpuyecKass OKpy>KHOCTb, OIPEJEICHUE TPUTOHOMET-
pryuecKuX (QYHKIMHA YMCIOBOrO apryMeHTa
[IpakTrueckoe 3aHsATHE
Tema 4.2. OcHoBHbie Tpuro- | Copep:xanue yueOHOTo MaTepuana 2
HOMETPHYECKHE TOXKIECTBA, | [IpeoOpazoBaHne TPUTrOHOMETPUYECKUX BbIpaxeHH. OCHOBHBIE TPUTOHOMETPUUECKHE
YPaBHEHHS U HEPABEHCTBA | GOPMYIIBI OK 01,
KomM0OuHnpoBaHnHoe 3aHsTHE OK 02,
Tema 4.3. Conepxanue yueOHOro MaTepuasa 2 8§ 83’
Tpuronomerpuueckue Oyukuus. lepuonnueckue ¢pynkiuu. Tpuronomerpuyeckue GyHKIUU, UX CBOMCTBA U OK 0 5’
(GyHkuuM, HMX cBoMcTBa M | rpaduku OK 0 6’
rpaduku [IpakTrueckoe 3anHsTue [IK 1.4
Tema 4.4. IIpogeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHUE (COAEPKaAHMe ITPUKJIAJTHOIO MO- 2 1 cemectp
Wcnonp3oBanne AYJIAA)
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TPUTOHOMETPHH
B npodeccuoHaIbHOM cepe

[IpoBeeHne MpakTUYECKHX pacyeToB Mo (opmyiaMm TpuroHoMmeTpuu. Vcnonbp3zoBaHue
rpaduKoB GYHKIMHN IS UCCIIE0OBAHUS IIPOLIECCOB U 3aBUCUMOCTEH, KOTOPhIE BOZHUKAIOT
IIpY pElICHNN 3a]a4 U3 IPYIUX y4eOHbIX IMCHUIUIMH U PEAIbHOM KU3HU

HpaKTI/I‘-IeCKOC 3aHATUC

Tewma 4.5. Coneprxkanue y4eOHOro MaTepuasia 2
Pemienne 3amau  Tpurono- | Tpuronomerpuueckue (GpyHKIMH, TOKIESCTBA U YPAaBHEHUS
METPpHUH IIpakTHyeckoe 3aHsTHE

KonTtpoabnasi padora no pasaeny 4 OCHOBBI TPUTOHOMETPUHU. TpUrOHOMETpUYECKUE 2

byHKIAH
Pa3zpnen S. MHOrOorpaHHHMKHM M TeJla BpallleHUs 50
Tewma 5.1. Coneprxkanue y4eOHOro Marepuasia 8
MHororpaHHUKH IToHATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOI'OI'PaHHMKA, BBIITYKJIbIE U HEBBIITYK-

JIble MHOTOTPaHHUKY; pa3BEPTKa MHOTorpanHuka. [Ipusma: n-yronpHas npusma; rpaiu u

OCHOBAHHUSI IPU3MBI; MpsiMasi U HaAKJIOHHAsl MPHU3Mbl; OOKOBas U IOJHAs MMOBEPXHOCTb

npusmsl. [lapamnenenunen, npsAMOYroJbHBINA Napajiesenunes U ero corcraa. Inpa-

MU/Ia: N-YroJIbHAs MUpaMUJia, TPAHU U OCHOBAaHUE ITMPaMHU/Ibl; OOKOBast ¥ OJIHAs TIOBEPX-

HOCTb IIUPAaMU/Ibl; IPAaBUIbHAS U yCEUEHHAs MUPaMUIA. DJIEMEHThI IPU3MbI U TUPAMU/IBL.

BeIruuciienue 31eMeHTOB MHOIOI'PaHHHUKOB: pEOpPa, 1MaroHau, yribl

KomMOuHnpoBaHHoe 3aHsTHE OK 01,
Tema 5.2. Conepxanue yueOHOro MaTepuasa 8 OK 02,
IIpaBunbHble  MHOTOrpaH- | [IpaBMiIbHBIE MHOTOTPAaHHHKH: TOHSATHE NPAaBWIBHOTO MHOTOTPAHHWKA; TpPaBUIIbHAS OK 05,
HUKHU. pU3Ma U MpaBUIIbHAS MUPAMUAA; NPABUIIbHAS TPEYTroJibHAs MUpaMUIa U MPaBUIbHBIN OK 06
[Tnomans IIOBEPXHOCTH | TeTpasAap; KyO. [IpencraBienne o mpaBMIIbHBIX MHOTOIPAaHHUKAX: OKTA’Ip, N0AEKa’Ip U OK 07
MHOTOTPaHHUKOB ukocasp u np. CeueHus npusMsl 1 nupamuabl. [Inomane 60KkoBoi MOBEPXHOCTH U IMOJI- IIK 1.4

HOM TOBEPXHOCTH MPSAMON MPHU3MBI, IJIONIAIb OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPX-

HOCTH TpsiMoi mpu3Msbl. [1nommans O0KOBOM MOBEPXHOCTH U MOBEPXHOCTU MPaBUIIBHOM

MMpaMH/JIbl, TEOpEMa O TUIoNIa Il GOKOBON MOBEPXHOCTH YCEUEHHON MUpaMUIbl

KomOuHupoBaHHOE 3aHATHE
Tema 5.3. Coneprxanne y4eOHOT0 MaTepuasia 8

Tena BpareHus

Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroliie HUINHAPUIECKON MOBEPXHOCTH, OCh LIU-
JUHJIpUYECKON MoBepXHOCTU. L{mnuuap: ocHOBaHUS U OOKOBasi HOBEPXHOCTh, 00pa3ylo-
1ast ¥ 0Ch, IJIOIIAIb OOKOBOM M MOTHOW moBepxHOCTH. KoHMYeckas moOBEpXHOCTh, 00pa-
3YIOIIHE€ KOHWYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHWYECKON NoBepxXHOCTH. KoHyc:
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OCHOBAHHWE U BEpIIUHA, 00pa3yromiast ¥ 0Ch, IUIONIAb OOKOBOH M MOJIHON MOBEPXHOCTH.
YceuéHHbIM KOHYC: 00pa3yroline U BbICOTa, OCHOBaHUA U O0KoBasi moBepxHOCTh. Cdepa
U IIap: LEeHTp, paguyc, TuaMeTp, IIoa b NOBEpXHOCTH cdephl. BzanMHoe pacronosxe-
Hue cdepbl U MII0CKOCTH, KacaTelbHas INIOCKOCTh K cdepe, miomans chepsl. M3o0paxe-
HHE TEJI BPAIICHUS HA IUNIOCKOCTHU. Pa3BEépTKa UIMHIApA U KOHYCa

KoMOuHMpoBaHHOE 3aHATHE

Tema 5.4.
O0beMBI M IUIOMIAAUA IIO-
BEPXHOCTEH Tell

Copep:xanue yueOGHOro MaTepuana

[Tonsatue 06 00BbEMe Tena B mpoctpancTBe. OCHOBHBIE cBOIcTBa 00BEMOB Ten. Teopema
00 00bEMe NPSAMOYTOJILHOIO Napaljiesienunea U CIeCTBUS U3 He€. 00beM MUpaMubl 1
npu3mbl. O0BEM nuMHApa, KoHyca. O0bEM mapa u wiomans chepsl. [logooHbIe Tena B
npoctpaHcTBe. COOTHOLIEHUSI MEXTy MJIOLIAAIMH TOBEPXHOCTEH, 00bEMaMU 10100HBIX
ten. CeyeHust HUIMHPA (MapaJljIesIbHO U MEPIEHIUKYISIPHO OCH), CEYeHMs KOHyca (Ia-
pajuieIbHOE OCHOBAHMIO U MPOXOJISILEe Yepe3 BEPIINHY), CeUeHuUs apa. MHOTOrpaHHUK,
OIMCaHHBII 0KO0JI0 cepbl; chepa, BOMCAHHAS B MHOTOTPAHHUK WM B TEJIO BPAIICHUS

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 5.5.

JIBr>KeHUE B IPOCTPAHCTRBE.
Ceuennss u KoOMOWHAIUU
IPOCTPAHCTBEHHBIX (QUTYD
B Ipo¢eCCHOHATBHBIX 3a/a-
yax

IIpodeccnonanbHO OPUEHTUPOBAHHOE CO/lepP:KaHue (ColepKaHue MPUKJIATHOTO MO-
AYJIAA)

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPUS OTHOCHUTENBHO TOYKH, MPSMOM, IUIOCKOCTH.
DneMeHThl CUMMETPUU B NMUpaMUJaX, Mapajjiesenuneaax, NpaBuIbHbIX MHOTOIpaHHU-
kax. CUMMeTpus B IPUPOJIE, ApXUTEKTYpe, TEXHUKE, B ObITY, B Mpodeccun. Micnonp3opa-
HHUE JIBM)KEHUI B IIPOCTPAHCTBE MPHU penieHuu 3a1ad. [loctpoenne cedyeHnii MHOTOrpaH-
HUKOB U TeJ BpateHus. MeroJ cinenoB. KomOuHaIus e BpalieHus 1 MHOIOIpaHHHUKOB.
Hcnonb3oBaHre KOMOMHALIMKA MHOTOTPAHHUKOB U TEJ BpAIIEHUs B MPAKTUKO-OPUEHTH-
POBaHHBIX 3a/1a4ax

[IpakTHyeckoe 3aHsTHE

Tema 5.6.
Pemenne 3amau. Muoro-
TPAHHUKU U TeJa BPALLEHUS

Copep:xanne yueOHOT0 MaTepuana

Brruucnienne BenmuuuH (JUIMHA, Yroi, 00beM, TUIOMIAh TTOBEPXHOCTH) T€OMETPHUECKUX
¢buryp, ucrnonb3ys u3ydeHHble GopMyIbl U MeToAbl. [TocTpoeHne ceueHnii MHOTOTpaHHU-
KOB METOJIOM CJIEJIOB, BBIITOJIHEHHE (BBIHOCHBIX) IJIOCKHAX YEPTEKEH M3 PUCYHKOB IPO-
CTBIX 00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y

[IpakTHueckoe 3aHsATHE

KountpoabsHnas padora no pazneny S MHOrorpaHHUKH | TeJla BPAIICHUS
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Pa3nen 6. [IpousBoaHasi u nepBoodpazHasi PyHKIUH 64
Tema 6.1. Copepxanne yaeOHOro MaTepuana 6
MonoTtoHHOCTE M 3KCTpe- | [IpoMEeXyTKH MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl 1 MUHUMYMbI pyHKIIMU. Hanbos-
MyMbl GYHKIMU. TOUKH 9KC- | miee 1 HaMMEHbIIee 3HaYCHHE PYHKIIUH Ha IPOMEKYTKE
TpeMyma KomOuHupoBaHHOE 3aHsTHE
Tema 6.2. Copepxanne yaeOHOro MaTepuana 6
ITonsatne  HempepbiBHOCTH | HempepbiBHBIC GyHKIIMK. MeTO] HHTEPBAJIOB ISl PEIICHUSI HEPABECHCTB
dbyakuun. Meroa uHTEpBa-
JIOB KomOunupoBanHoe 3aHsTHE
Tema 6.3. Copepxanre yaeOHOT0o MaTrepuaa 8
IIpousBoanas. I'eomerpuue- | IlponsBoanas ¢yHkiuu. 'eomerprueckuii n GU3NUECKU CMBICH NPOU3BOAHOM. [Ipous-
CKMH U (DU3MYECKUI CMBICI | BOAHBIC DJIEMEHTAPHBIX (QYHKIUI. DOPMYIIBI HAXOKICHUS IPOM3BOIHON CYMMBI, TIPOU3-
IIPOU3BOJHOU BEJICHUS ¥ YaCTHOTO (PYHKITHIA
IIpakTHyeckoe 3aHsTHE
Tema 6.4. Monotonnocts | Comeprxanue yueOHOTO MaTepraia 6
¢Gynkuuu. Touku skcTpe- | [IpuMeHeHHE TPOU3BOAHOM K UCCIICIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD M SKCTPEMYMBI
MyMa KomOuHupoBaHHoe 3aHsTHE
Tema 6.5. Conepxanue yueOHOro MaTepuasa 6
Haunbonpmee n HanMensinee | HaxosxaeHre HanOObIIEr0 U HAMMEHbBILIETO 3HAYCHUsST QYHKIMH Ha oTpe3ke. [Ipumene-
3Ha4YeHUs QyHKIHUU HUE TPOU3BOJHOM Il HAXOXKJICHHS HaWTY4YlIero pelleHus B MPUKJIAAHbBIX 3aadax, Ui
oIpesiesIeHUs] CKOPOCTH MpoLiecca, 3alaHHOT0 GOopMYJIOH UIIH rpapuKoOM
KomMOuH1poBanHoe 3aHsTHE
Tema 6.6. Haxoxnaenue on- | [IpogeccuoHaIbHO OPUEHTHPOBAHHOE CO/lep:kaHue (Co/lep:KaHue NPUKJIATHOI0 MO- 4
TUMaJbHOIO pe3yabTaTa C | AYyJIfA)
MOMOUIbIO IPOU3BOAHOMN [TpuknaaHble 3a1a4K, B TOM YHCIIE COIMATIbHO-IPKOHOMHUYECKOTO M (PU3NYECKOTO Xapak-
Tepa, X pelIeHne CPeJICTBAMU MaTEeMAaTUYECKOr0 aHaIn3a
[IpakTnueckoe 3aHaTHE
Tema 6.7. Coneprxanne y4eOHOT0 MaTepuasia 6

[lepBooOpa3nas ¢pyHKIMU

IlepBooOpasHas. Tabmuna nepBooOpa3HbIX

[IpakTHueckoe 3aHsATHE

Tema 6.8.

Coneprxanne y4eOHOTo MaTeprana

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
K 1.4
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[nomane KpUBOJIUHENHOMN
tpaneuuu. Popmyna Hero-
ToHa — JlelOHMIa

3ajauu, NPUBOISIINE K MOHITHIO ONIPEIEICHHOTO HHTErpajia — O BEIYMCICHUH TUIONIAIN
KpUBOJIMHEWHOW Tpaneuuu. [lonstue onpenenéHHoro murerpanga. l'eoMerpuyeckui u
(busnueckuii cMbICH onpenereHHoro naterpana. ®opmyna Herotona — Jleiibuuna.
Pemenue 3amau Ha nMpuUMEHEHHE WHTErpana AJisd BBIYUCICHUSA (U3UUYECKUX BEITUUYUH U
IJI0Iaen

KoMOuHMpoBaHHOE 3aHATHE

OnpenenéHHbI HHTErpal B )KU3HH. [ 'eOMeTpudecKuil CMbICI ONPeIeICHHOr0 HHTErpaa.

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 6.9.

Copep:xanue yueOHOro MaTepuana

[IpuMeHeHne npou3BOIHOM
U riepBooOpa3Hoii pyHKIHUU

Pemenwe 3a1a4 Ha MPUMEHEHHE POU3BOTHON M HHTETPAJIa ISl BRIYHCICHUS (PU3HUSCKUX
BEJIMYHUH U IUIOMIAAEH

[IpakTnyeckoe 3aHsATHE

KonTtpoabsHas padora no pa3aeny 6 [IpousBoanas u nepBoodpasHas GyHKIIUU

Paznen 7. Teopusi BeposSITHO

CTell M CTATHCTHKA
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Tema 7.1.

Coneprxkanue yueOHOro Marepuasia

Hpe,I[CTaBHeHI/Ie JaHHBIX
H onucarciibHas CTaTUCTHUKA

[IpencraBneHue AaHHBIX C MOMOINBIO TaObnwI ¥ auarpamm. CpenHee apudMeTHIECKoe,
MeauaHa, HauboJblIee U HAaUMEHbBIIIee 3HAUCHMsI, pa3Max, JUCTIEPCUs], CTAHJAPTHOE OT-
KJIOHEHHE YHCIIOBBIX HAOOPOB

KomOunupoBanHoe 3aHsTne

Tema 7.2.

Copep:xanne yueOHOT0 MaTepuana

Crny4daiiabie COOBITHSI.
Onepanuu Haj COOBITUIMU

CrnyyaitHble SKCTIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITHSI. DJIeMEHTapHbIe COOBITHS
(ucxonsl). BeposTHOCTB ciiydaifHOTO coObITHS. BAM30CTh YaCTOTHI M BEPOSITHOCTU COOBI-
Ttuid. CaydaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. BeposiTHO-
CTH COOBITUH B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu Haj COOBITHAMU: TIEPECEUCHHE, 00bEIMHEHHE, POTUBOMOIOKHBIE COOBITHS.
HMuarpammsl Oiiepa. Popmyia CIOKEHUS BEPOSTHOCTEH. YCIIOBHAs BEPOSTHOCTB.
YMHOKEHUE BEposTHOCTEN. JlepeBo ciydailHOro skcnepuMenTa. @opmyJia moJHOM BEpo-
aTHocTH. HezaBucumble coObITHS

KomOunnpoBanHoe 3aHsTHE

Tema 7.3.

IpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/Iep:KaHNe (COiepKaHNe MPUKJIATHOTO MO-

AYJIAA)

OK 01, OK 02,
OK 03,
OK 04
OK 06
I[IK 1.4
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BepositHOCTB
B Ipo(eccroHalbHbIX 3aj1a-
yax

[lepBuunas 00pabOTKa CTAaTHCTUYECKUX JaHHBIX. [paduueckoe WX mpeAcTaBlICHUE.
HaxoxneHne cpeTHuX XapaKTepUCTHK, HaOIF01aeMbIX JTaHHBIX. OIIeHKa BEPOSTHOCTH CO-
OBITHS B TPO(ECCHOHATBHOM JIeATEILHOCTH, PelIeHne MPOoecCHOHANbHBIX 3a/1a4 Ha Be-
POSTHOCTH COOBITHS, IPUMEHEHUE CTATHCTUYECKUX METOJIOB JUIs pelIeHus mpodeccuo-
HAJIBHBIX 3a/1a4

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 7.4. Coneprxkanue y4eOHOro MaTepuasia 6
OnemeHThl KOMOMHaTOpuku | KomOuHaTOpHOE MpaBmio ymHOKeHus. [lepectanoBku u hakTopuai. Yuciao coyetanuii.
Tpeyronsauk Ilackansa. ®opmyna bunoma HeroToHa
[IpakTrueckoe 3aHsTHE
Tema 7.5. Copep:xanue yueOHOro MaTepuana 2
Cepun mocnenoBaTelbHbIX | buHapHBIH Cily4aiiHbIN ONBIT (MCIIBITAHUE), YCIIEX U Heyaada. HesaBucuMbie uCIbITaHuUS.
UCIIBITAaHUN Cepus He3aBUCHMBIX MCIBITAaHUHI 10 nepBoro ycnexa. Cepusi He3aBUCUMBIX MCIIBITaHUM
beprymm
Tewma 7.6. Coneprxkanne yueOHOro Marepuania 4
N Cnyuaiinas BenuuuHa. Pacnpenenenue sepositHoctel. [{uarpamma pacnpenenenus. [pu-
CrnyuyaliHple BEIUYMHBI U .
MeEpbl paclpeieIeHH, B TOM YUCIIE, TEOMETPUUYECKOE U OMHOMHUAIBHOE.
PacHpCICTICHHA. MaTeMaTI:I_ UucnoBble XapaKTepUCTUKH CIy4alHbIX BEJIMYMH: MAaTEMAaTUUECKOE OKUJAHUE, TUCIep-
HECKOC ORHUAARNE  CAYHAR- | oy g CTaHAAPTHOE OTKJIOHEHHE. [IpuMepsl IpUMEHEHNsT MAaTEMATHYECKOTO OKUJAHUs, B
HOM BETIHHIHET TOM YHCJIE B 3a/1a4ax W3 MOBCEJAHEBHOM KM3HU. MaTeMaTHuecKoe OXKUJAaHue OMHApHON
CIIy4ailHON BEJTMYUHBI.
KomOuHupoBaHHOE 3aHsTHE
MareMatrnueckoe OKHJIaHUE CyMMBI CIIyYalHbIX BEIUYMH. MaTeMaTudecKoe 0KUIaHHE 4
U IUCHEPCHs TEOMETPUUECKOT0 U OMHOMHAIIBHOTO pacipeaeaeHui
[IpakTHueckoe 3aHsTHE
Tema 7.7. Conepxanue yueOHOro MaTepuasa 4
3akoH Oonpmux uyncen. He- | 3akoH OONBIINX YKCEN U €r0 POJib B HayKe, MPUPOe U o0IiecTBe. BrIOOPOUHBIH METO
NPEPBIBHLIE ClIydalHble Be- | nccieoBaHuil. [Ipumepsl HENpephIBHBIX CIy4dalHbIX BedUuuH. [loHsATHE O MIOTHOCTH
JUYMHBL  (pacmpeleneHus) | pacupeaeneHus. 3a1auu, IPUBOISIINE K HOPMaIbHOMY pacnpeencHuto. [lousTre o Hop-
HopmaneHoe pacmpezeine- | MaTbHOM pacIlpeieIeHUH
HUE KonTpoabHasi padora no Temam pazjena 7 Teopusi BEepoSITHOCTEH M CTaTUCTHKA 2
IIpomeskyTouHas arrectanus (JK3amMeH) 4
Bceero: 232
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3. YCJIOBUSA PEAJIM3AIINUA ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHDBI

3.1. Jlas peaqu3anuM NporpaMMsbl AUCHUILUIMHBI JOJKHbI ObITH MPeIyCMOTPEHbI
cieayiolue crenuajbHble MOMelleHNus

Peanuzanust mporpaMMbl JUCHMIUIMHBI TpeOyeT Hanuuus ydyeOHOro kaOmHeTa maTema-
THUKH.

Texnndeckue cpeacTBa 0OydeHHUS:

- KOMIUJIEKT YepTEeKHOro 000pYyAOBaHUS U MPUCIOCOOICHUN [T IIKOJIBHOM JOCKH (Tpe-
YTOJIbHUK, TPAHCIIOPTHP, LIUPKYJIb, THHEHKA);

- MOJIEIIU JUTSl U3YYEHUS TeOMETPUUECKUX (UTyp (YacTu IeJoro Ha Kpyre, TPUTOHOMETPH-
YEeCKUU KPYT, CTEPEOMETPHUECKUIT Hab0p, HAOOPHI FTEOMETPUIECKUX MOJIENIEH U PUTYp C pa3BepT-
KOH).

3.2. UnopmannonHoe odecnevenne peajusanum NporpaMmbl

JIns peanuzanyy mporpaMMBbl IUCIUIUTMHBI OMOIMOTEYHBIH (OHT 00pa30BaTeIbHOM Opra-
HH3aLUH JI0JDKEH UMETh IIeYaTHBIC /WU DIICKTPOHHBIC YYE€OHUKH U pa3pab0TaHHbBIC B KOMIUICKTE
C HUMH y4eOHbIe TocoOus (IIpy HaJIMYKHK), JONYIIEHHBIE K UCIIOJIb30BAHUIO TIPH PeaNn3aliu 00-
pa3oBaTeNbHBIX IPOTPaMM CPEAHEr0 MPOEeCCHOHATHLHOTO 00pa30BaHus, pealn3yeMbIX Ha Oase
OCHOBHOT'O 00IIIero 00pa3oBaHUs

[Tpu peanu3anmuu mporpamMMbl TUCIHUITIMHBI BO3MOXKHO HCIIOJIb30BaHHE AJIEKTPOHHBIX 00-
pa3oBaTeNbHBIX PECYPCOB, JOMYIIEHHBIX K MUCIOIb30BAHUIO MPH PeaH3alii 00pa30BaTeIbHBIX
IpOrpaMM CPEIHEro oonero oopa3oBaHus

3.2.1 OcHoBHbIE MeYATHLIE U3aAHUS

1. Aranacsn, JI. C., byryzo B. ®@., Kagomnie C. b. u np. Maremaruka: anrebpa u
Hayajla MaTeMaTHuueckoro ananusa. ['eomerpus. ['eomerpus (0a30BbIi U yriiyOJIeHHBIH YPOBHH).
10-11xmaccer.—Mocksa., 2022-287 c.

2. bammakos, M. . MatemaTuka: ydaeOHUK IS CTY/. YUpEexKIeHUH cpea.mpod. oopazo-
BaHus. —Mockaa., 2020-256 c.

3. Komnmoropos, A.H., AbpamoB A.M., lyauuusis FO.I1. u np. Anrebpa u Hayana mare-
MaThyeckoro aHanuza. 10-11 knacc yueOHUK 17151 0011e00pa3oBaTeIbHbIX YUpeKIeHHH. MocKBa.,
2019-387 c.

4. Mopaxkosuy, A.I'., AnexcanapoBaJl.A.. MatemaTuka: anreOpa 1 Hayajla MaTeMaTHy4e-
CKOro aHayn3a, reoMerpus. AnreOpa M Hayana MareMaTH4eckoro aHaiausa (B 2 yactsax). 10-11
kiacc- M3narensctBo "[Ipocsemienue”, 2022-209c.

3.2.2 DJeKTPOHHbIE HCTOYHUKM:

1. Bcepoccuiickne HHTEPHET-OJIMMITHAABL. [ DJICKTpOHHBIA pecypc] https://online-
olympiad.ru -- JToctym: cBOOOIHBIIA.

2. Enmnas xomreknus upoBEIX 00pa3oBaTeIbHBIX PeCypCcoB. [DIeKTpOHHBIH pecypc]:
http://school-collection.edu.ru - Jloctym: cBOOOIHBIIA.

3. HupopmanmonHas cuctema «EquHoe OKHO 10CTymna K 00pa3oBaTeIbHBIM PeCypcamy».
- [OnexTponnsIit pecype]: http://window.edu.ru/ - Jloctym: CBOOOIHBIN.



https://online-olympiad.ru/
https://online-olympiad.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
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4., MareMaruka B TIOMOIIb IIKOJBHUKY M CTYIACHTY [DJIEKTPOHHBIN pecypc] (TecTsl 1o
MareMartuke online) http://www.mathtest.ru - Jloctym: cBoOO HBIN

5. TloBropuMm mMaTteMaTHKYy. [ DICKTpOHHBIN pecypc]: http://www.mathteachers.narod.ru /
- Hoctym: cBoOOAHBIM

CripaBOYHHUK 0 MaTeMaTHKE JUIsl MIKOJLHUKOB.[ DJIEKTPOHHBIN pecypc]: https://www.re-

solventa.ru/demo/demomath.htm - Toctyn: cBoGoHbI#



http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm
https://www.resolventa.ru/demo/demomath.htm
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOBEPA30BATEJIBHOM JUCIHUIIJINHBI
KoHTpoJib U o11eHKa Pe3yIbTaTOB OCBOEHUS 00111€00pa30BaTEIbHOMN IUCIUIUIMHBI PACKPhIBA-

IOTCS Yepe3 AUCUUIUIMHAPHBIE PEe3Y/IbTaThl, HAIIPaBICHHBIE Ha (POPMHUPOBAHKE OOIIUX U Tpodec-

CHOHAJIBHBIX KOMIIETEHLIUN 10 pa3zesiaM U TeMaM CoJepKaHus yueOHOro Marepuasa.

Oob6masi/mpodeccnoHabHasA
KOMIIeTEeHIUS

Paznen/Tema

Tun oueHoOYHbIX Meponpu-
ATHS

OK 01. Bsibupats coco0Osl pe-
HIeHUsT 3a7a4  1podecCuoHaIb-
HOW JIEATETbHOCTH TPUMCHH-
TEIHHO

K Pa3JIMYHBIM KOHTEKCTaM

Tema 1.1, 1.2II-o/c®, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 II-0/c,

2.9.
Temnr 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temnr 4.1 - 4.4, 4.511-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-0/c, 5.6.

Temnr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temwr 7.1, 7.2, 7.3I1-0/c,
74-717.

TectupoBanue

VYerHbl onpoc
MareMaTH4ecKuil TUKTAHT
[IpencraBnenue pe3ynbra-
TOB MPAKTUYECKUX padboT
KonrponsHas padora
Beinosninenue 3amanuii mpo-
MEXYTOYHOM aTTeCTalluH

OK 02. Ucnons30BaTh COBpEMEH-
HBIE CPEJICTBA MTOUCKA, aHATN3a U
UHTEpIpeTanuu  uHboOpMaIuy,
1 MH()OPMAIMOHHBIC TEXHOJIOTHH
JUTSL BBITIOJTHEHUS 3a7a4 mpodec-
CHOHAJIBHOW JI€SITENBHOCTH

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 I1-0/c,
2.9.

Temnr 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.511-o/c, 5.6.

Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temwer 7.1, 7.2, 7.3I1-0/c,
74-7.7

TectupoBanue

VYerHbli onpoc
MaremaTH4eCKUil TUKTAHT
[IpencraBinenue pe3ynbpra-
TOB MPAKTUYECKUX padboT
KonrponsHas pabora
Brinonuenue 3amaHuil mpo-
MEKYTOYHOM aTTeCTAlNU

OK 03. IInanupoBars
U peajn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe

U JIMYHOCTHOE DPa3BUTHE, IpEI-
NPUHUMATETBCKYIO JesITeNb-
HOCTh

B IIpodeccroHaIbHOM cdepe, uc-
M0JIb30BaTh 3HaHUS
no (UHAHCOBOW TI'PaMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX CHUTYa-
IHSIX

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-o/c, 1.511-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 I1-o/c,
2.9.

Temsr 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temrr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temwr 7.1, 7.2, 7.3I1-0/c,
74-7.7

TectupoBanue

VYerHbli onpoc
MaremaTudecKkuii JUKTAHT
[IpencraBinenue pe3ynbpra-
TOB MPAKTUYECKUX paboOT
KonTponbhas pabora
BrinonHenue 3amaHuii mpo-
MEKYTOYHOM aTTeCTAINU

> TIpodeccroHATEHOE OPUEHTHPOBAHHOE COAEPIKAHKE (CONEPKAHHUE TPUKIATHOTO MOYJIS)
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OK 04. DddhexTrBHO B3auMO/1eH-
CTBOBAaTH u paboTtatb
B KOJUICSKTUBE U KOMaH/IC

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.5I1-o/c, 1.6.
Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5.4, 5.511-0/c, 5.6.

Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temwer 7.1, 7.2, 7.311-0/c,
74-7.7

TectupoBanue

YcTHbI onpoc
MaremaTuyecKui JUKTaHT
[IpeacraBnenne pe3ynbTa-
TOB MPAKTHYECKUX PaObOT
KonTponbhas pabota
Brinosninenue 3amaHuii mpo-
MEXYTOYHOM aTTecTaluu

OK 05. OcyiecTBasTh YCTHYIO
U MUCHBMEHHYI0O KOMMYHUKAIIHIO
Ha rocyZapCTBEHHOM s3bIke Poc-
CUICKOH denepanuu
C y4eTOM OCOOEHHOCTEH COIH-
aIbHOTO

U KyJIbTYPHOTO KOHTEKCTa

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.
Temer 2.1- 2.7, 2.8 II-0/c,
2.9.

Temer 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temer 4.1 - 4.4, 4.511-0/c,
4.6.

Temer 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-0/¢c, 5.6

TectupoBanue

YcrHblii onpoc
MaremaTuyecKui JUKTaHT
[IpeacraBnenne pe3ynbTa-
TOB MPAKTHYECKUX PadOT
KounTponbnas pabota
Beinosnnenue 3amanuii mpo-
MEXYTOYHOM aTTecTaluu

OK 06. [IposiBiATh Tpaxk1aHCKO-
NaTPUOTHYECKYIO TO3UIIHIO, Je-
MOHCTPUPOBATh OCO3HAHHOE IIO-
BEJICHHE HAa OCHOBE TPaIUIINOH-
HBIX OOIIECYEIIOBECYECKUX I[EHHO-
CTeH,

B TOM YHCJI€ C YY€TOM TrapMOHHU-
3aIin MEKHAI[HOHAIbHBIX
U MEKPEJIUTHO3HBIX OTHOIIICHUH,
MPUMEHSTh CTaHAAPThl aHTHKOP-
PYIIIHOHHOTO TTOBEACHHUS

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.
Temer 2.1- 2.7, 2.8 TI-0/c,
2.9.

Temer 4.1 - 4.4, 4.511-0/c,
4.6.

Temer 5.1, 5.2, 5.3I1-0/c,
5,4, 5.511-0/c, 5.6.

Temer 7.1, 7.2, 7.311-o/c,
74-7.7

TecTtupoBanue

YcTHbIM Onpoc
MaremaTnyecKui JUKTaHT
[IpeacraBnenue pe3ynbTa-
TOB MPAKTHYECKUX PadOT
KonTponbnas pabota
Brinosnnenue 3amanuii mpo-
MEXYTOYHOM aTTecTalu

OK 07. ConelicTBOBaTh COXpaHe-
HUIO OKpYKaroLIeH Cpenbl, pe-
CypcocOepeKeHUI0, TMPUMEHSThH
3HaHUS

00 M3MEHEHHMU KJIMMAaTa, MPHH-
[UIBl  OEPEeXIIMBOTO TPOU3BOJ-
CTBA, 23p(EKTUBHO JICHCTBOBATH B
Ype3BBIYANHBIX CHUTYAITUSIX

Tema 1.1, 1.2I1-o/c, 1.3,
1.4IT1-o/c, 1.511-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 I1-o/c,
2.9.

Temsr 3.1 - 3.5, 3.6I1-o/c,
3.7.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.511-o/c, 5.6.

Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

TectupoBanue

VYerHbli onpoc
MaremaTuyecKui JUKTaHT
[IpencraBinenue pe3ynbpra-
TOB MPAKTUYECKUX paboT
KonTponbnas padota
Brinosnnenue 3amaHuil mpo-
MEXYTOYHOM aTTecTaluu

ITK.1.4. OcyiecTBisTh
pa3paboTKy, aJanTaiuio
peuenTyp nonydadpukaTos ¢
y4eToM NoTpedHOoCTEN
Pa3IMYHBIX KaTETOpHUn
norpedureneil, BUI0B U hopm
o0CTyKUBaHUS

P1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 6, Temrnl 6.1, 6.2, 6.3,

P 7, Temwm 7.1, 7.2 0-o/c,
73,74

TectupoBanue

YcTHBIN onpoc
MaremaTudecKkuii JUKTAHT
NunuBunyanbHas
camocrosiTelbHas paboTa
[IpeacraBnenue pe3ynpra-
TOB MPAaKTUYECKUX padboT
3ammTa TBOPYECKUX paboT
Brimonnenue 3aganui
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