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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOU JUCHUILJIAHBI
1.1. MecTo 1MCUMIVIMHBI B CTPYKTYpe o0pa3oBartesibHOil nporpammsl CIIO:
OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBISAETCS 005S3aTENbHOM YacThIO
0011eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmMel B coorBercTBrr ¢ @I'OC CIIO no
40.02.04 «tOpucnpyaeHuus»

1.2. llesu 1 nJIaHUPYyeMble Pe3yJibTAThI 0CBOCHUS IMCIUIJIMHbBI:
1.2.1. Heap AMCHUILIHHBI

Copepxanme  mporpamMmbl  00IIEOOPa30BATENBLHOM  MUCHUIUIMHBL  «MaTemMaThka
HaIpaBJIECHO Ha JIOCTHKEHUE pe3ynbTaTOB ee U3y4YeHUs
B cootBercTBUU ¢ TpeboBanusmMu OPI'OC COO c yderoM mpodhecCHOHATBLHON HApaBICHHOCTH
droc CIIO. [TpuopureTHbIMU LEIAMHA o0yueHus MaTeMaTUuKe
Ha 6a30BOM ypOBHE SIBJISIOTCS:

dbopMUpOBaHHE  LIEHTPAJIBHBIX  MaTeMaTHYEeCKHX  MOHATHM  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSATHOCTb,  (YHKIH), OOECIEeUNBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHUsI 00YYArOIINXCS;

noABeAcHUE O0yJaroIuXcsi Ha JOCTYIMHOM JJIS HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3H
MaTeMaTUKU u OKPY>KaloIIero MHUpa, MMOHUMAaHUE MaTeMaTHKU
KaK 4acTH OOIIEH KyJbTYyphl YEJIIOBEUECTBA;

pa3BUTHE  HMHTEUICKTYIbHBIX M TBOPYECKHUX  CIIOCOOHOCTEH  OOydaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUW, KPUTUUHOCTH MBIILJIEHUS, UHTEpeca K
M3Y4YEHUIO MAaTEeMaTHKU;

¢dbopmupoBanue (GyHKIIMOHATHLHOW MAaTeMaTUYECKON T'PaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTUYeCKHe aCIEeKThI B peanbHbIX KU3HEHHBIX CUTYaLMIX
u npu U3y4YEHUU TPYTUX JUCIUIUINH, MPOSIBJICHUS 3aBUCUMOCTEN
U 3aKOHOMEpHOCTEeH, (HOpMYyTUpOBaTh WX Ha SI3bIKE MAaTEMAaTHKH M CO3JaBaTh MaTeMaTHYECKHE
MOJICIIH, MPUMEHSTH OCBOCHHBIN MaTeMaTU4eCKHuil ammapar
JUISL PEIICHHS TMPaKTUKO-OPUEHTHUPOBAHHBIX 3a/ay, 3ajad MpodecCUOHATBHON ACSATEIHHOCTH,
WHTEPIPETUPOBATH U OIICHUBATH MOJTYUCHHBIC PE3YIbTATHI.

1.2.2. IInanupyemble pe3y/abTaTbl OCBOCHHSI 0011e00pa30BaTeIbHON JAUCHUILIMHBI B
coorBercTBHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6ume  xommereHmmu  (mamee — OK) wu npodeccuoHanbHble  KOMIIETEHIIMU
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JUYHOCTHBIMH, METANPEIMETHBIMU
U TpeIMeTHbIMM  pe3yinbTaTamMu  oOydeHuss GazoBoro ypoBHsS (manee —  IIPO)

®I'OC COO npexacrapiieHbl B Ta0IULIE:



Koa u HamMeHOBaHHE

Pe3ysabTarsl 00y4yeHnust

¢popmupyembIx
KOMIeTeHIM il Oo0mmme JAucuunimHapHbie
OK 01. Boeibupars criocoObl | JINUHOCTHBIE — pe3ylbTaThl  JIOJDKHBI — oTpaxkarh | [IPG1. Biamenue meromamu 0Ka3aTeNNbCTB, alTOPUTMAMHU

pelieHus 3a1a4y
npodeccnoHanbHOM
NEeSATEeIbHOCTH
MIPUMEHUTEITEHO

K pa3IMYHbIM KOHTCKCTaM

B YaCTH: TPYJOBOI'O BOCITUTAHUS:
- TOTOBHOCTb K Tpydy, OCO3HAHHE IIEHHOCTHU
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTh K  AaKTUBHOM  JIEITEILHOCTHU
TEXHOJOTHYECKOM U COLMAIIBHON HAIpPaBICHHOCTH,
CIIOCOOHOCTE WHULIUUPOBATH, IJIAHUPOBATH
Y CaMOCTOSITEIbHO BBINOJIHATh TAKYIO 1€ATEIbHOCTb;
- HHTEPEC K pa3IM4HbIM chepam npodeccHoHaTbLHON
JIeSITETLHOCTH.

MeTaHpeI{MeTHHe PE3YIbTAaThl JOJKHBI OTPpaXXaTh:

Ognanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh
U aKTyalIH3WpoBaTh MpoOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBIMBaThb  CYLIECTBEHHBIH  TNpHU3HAK

WIA OCHOBAaHHS JUIS CPaBHEHUS, KIACCHU(PHUKAIMU
1 0000IIEeHMS;
- ONpenenATh IEeNd JEATEILHOCTH, 3a/]1aBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

- BbBIABJIIATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH

B paCcCMaTpHUBACMBIX ABJICHUAX,

pewieHus 3a1a4; yMeHue (OpMyJIMpOBATH OINpPEEIeHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOJIUTH JOKa3aTeNIbHbIE
paccyKIeHUs B XO/1€ PELICHUS 3aay;

[1P62. YMmeHue onepupoBaTh MOHATHSMH: CTEIIEHb YMCIIA,
BBITOJIHATH

norapudm BBIUHCIICHUE

3HAYCHUH

YuClia; YMEHHE
u npeoOpa3zoBaHUs
norapudmamu,
BBIPKEHHUI;

BBIPD aKEeHHNI CcOo CTCIICHAMU n

npeoOpa3oBaHus JIPOOHO-pAIIIOHATBHBIX

ITP63. YMeHune omepupoBaTh MOHATUSAMH: pallMOHAJIbHbIE,

I/IppaHI/IOHaJ'IBHBIG, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JorapumMuuecKue, TPUTOHOMETPUUECKHE YpaBHEHUA U
HEPABEHCTBA, UX CUCTEMBI;

I1P64. VYwmenue

HenpepbIBHAass (QYHKLUSA, HPOU3BOJHAs,

ONEpPUPOBATh  MOHSITHUSIMH:

bynxuus,
nepBooOpasHas,
OINPEEIICHHBIM NHTETPAJl; YMEHUE HAXOAUTh ITPOU3BOIHBIC
JJIEMEHTApPHbIX  (DYHKIUH,  HUCHONB3ysd  CIIPaBOYHBIE
MaTepHalibl; UCCIEN0BATh B MPOCTEHIINX CiIydasx GyHKIIUH
Ha MOHOTOHHOCTb, HaXOAUTb HauOoJIbIINE
U HauMEHbIIME 3Ha4YeHWs (QYHKIMHA; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIOJIb30BaHUEM anmapara
MaTeMaTHUYeCKOTr0 aHalNu3a; MPUMEHATh MMPOU3BOJIHYIO TIPU
peleHnn 3a1a4

Ha ABUKCHUC, PCIIATh MMPAKTUKO-OPUCHTUPOBAHHBIC 3a1a4YN




- BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEJISIM, OLICHUBATH PUCKHU
MOCJIEACTBUI AEATEIbHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJaJleTh HaBBIKaMU Y4eOHO-HCCIIEI0BATEIbCKOM
U TIPOEKTHOM IS TEIbHOCTH, HAaBBIKAMU Pa3peLIeHUs
npo0Jem;

- BBIBIATH  NPUYMHHO-CIEICTBEHHBIC  CBS3H
U aKTyaJu3upoBaTh 3a7ady, BBIABUTATh THIIOTE3Y
ee pelIeHus, HAXOJIUTh apTyMEHTBI
JUTSL JTOKa3aTeIhCTBA CBOMX YTBEPIKICHUM, 33]1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

- QHAJIM3UPOBATH TMOJYYCHHBIE B XOJE€ pPEIICHUS
3a1a4n KPUTHUYECKH  OLIEHUBATh

IIPOTHO3UPOBATL HU3MCHCHHC

pe3yIbTaThl,
UX JOCTOBEPHOCTbD,

B HOBBIX YCJIOBHSIX;
pa3pabaThiBaTh TUIAH PEMICHUS MPOOJIEMBI C YIETOM
aHaiusa UMEIOIIUXCS MaTepuaTbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

- YMETh MEPEHOCUTh 3HAHUS B I103HABATEIIHHYIO

U MPaKTUYCCKYIO o0iactu KU3HCACATCIIBHOCTH,

- yMeThb HHTETPUPOBATh 3HAHHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;
- BBIJBUTATh HOBBIE HIIEeH, npearaTh

OpPUTHHAJIBHBIC TOAXOAbI U PCHICHUS

Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHUS, Ha HaXO0XKICHHE
MyTH, CKOPOCTU U YCKOPEHHS,

[1PGS. YMeHue omnepupoBaTh MOHATHUSIMH: palMOHAIbHAs
¢byHKuus, moka3aTenbHas (YHKLUS, CTeTeHHas (DYyHKIIHS,
byHKIHS, TPUTOHOMETPHUECKUE
dbyHKIMKH, 00paTHBIE (YHKIIMW; YMEHUE CTPOUTH Tpaduku
W3y4YEHHBIX  (QYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, MPHU PEIICHUH 3a1a4

norapudmuueckas
UCIIOJIb30BATh

U3 IPYrUX YIeOHBIX ITPEIMETOB U 33]1a4 U3 PEATTbHOM KU3HH;
BEIpaXaTh POPMYJIaMH 3aBUCUMOCTH MEXTY BEIIMUYNHAMU;
[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4d PAa3HBIX THIOB (B
TOM YHCJIC Ha TMPOIEHTHI, JOJIM M YacTH, Ha JBIIKCHUE,
paboTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 3aJadd M3
00J1aCcTH yIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (PUHAHCAMMN );
COCTaBJIATh BBIPAKCHUS, YPAaBHCHUS, HEPABCHCTBA M HUX
CHUCTEMBI 1O YCIOBHIO 3aJauyd, HCCIEAOBAaTh MOIy4YEHHOE
pelIeHre U OIEHUBATh MPABIOIOA00HOCTh PE3yIbTaTOB;
[1PG7. cpenHee
apudmernyeckoe, MeauaHa, HawOOJbIIEE W HaUMEHbBIIIEEe

YMeHue onepupoBaTth  MOHATUSMHU:
3HAYEHMs, pa3Max, JUCIEpPCHs, CTaHJApTHOE OTKIOHEHHE
YHUCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIeHHYH0 B  Tabiaumax, Ha
JquarpaMmax, rpagukax, OTpakarollyro CBOMCTBA peallbHbIX
NPOIIECCOB U SBJICHUN; MPEICTaBIATh HH(GOPMALHIO C
Tabmu HCCIJIE0BATh

IIOMOIIBIO AuarpamMmm,

CTaTUCTHUYECKHUEC JaHHBIC, B TOM YHUCJIC

C HpI/IMeHeHI/IeM Fpa(i)I/ILIeCKI/IX MECTOOOB H 3HeKTpOHHBIX
CpPE/CTB;




[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U CIy4ailHOE COOBITHE, BEPOSATHOCTh CIIy4allHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIHOJIb30BAHUEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl |
GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4YailHBIMH BEJIMYMHAMU; YMEHHE TIPUBOIUTH TPHUMEPHI
NPOSIBJIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOIHBIX
M OOILECTBEHHBIX SIBICHUIX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCTB, MIPOCTPAHCTBO, JBYTPAHHBII yro,
CKpEIIHUBAIOIINECs npsiMbIe, napauieTbHOCTh u
MEePIEeHIUKYIIPHOCTD MPSIMBIX

U TUIOCKOCTEH, YroJl MEX1y MPSMBIMH, YTOJl MEKIY TPSIMOM
U TUIOCKOCTBIO, YOIl MEXKIY IMIOCKOCTSMH, PAcCTOSHUE OT
TOYKHM OO0 IIJIOCKOCTH, PpaCcCTOAHUEC MCXKAY IPSAMBIMU,
paccTosTHUE MEX]y IUIOCKOCTSIMH, YMEHHE HCIIOb30BaTh
IpU pELIEHUU 3a7ad HU3y4YeHHble (AKTBI M TEOpEMBI
IUIAaHUMETpHUU, YMCHUC OLCHUBATH Pa3MEPLI 00BEKTOB
OKPYXKAroIIero MUpa;

[TP610. YMeHue onepupoBaTh MOHATUSMU: MHOTOTPaHHUK,
CEUYeHHe MHOTOTpaHHWKA, KyO, Mapaenenurnes, mpusma,
nupamMuia, Urypa M TMOBEPXHOCTH BpAICHHS, TUIHHID,
KOHYC, map, cepa, cedeHus GUrypsl BpaiieHus, I0CKOCTb,
Kacaromasicss  cheppl, IWIUHApPA, KOHYyCa, IUIOIMAIb
IIOBEPXHOCTH ITHUPAMUIBI, IIPU3MBI, KOHYyCa, LWIMHJIpA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJBHOTO
napajuieNIenunesa, IMpaMuIbl, IPU3MBI, MUIUHIpPA, KOHYCA,




mapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [TIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEPTE)KHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHME paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJEH IIOBEPXHOCTEH H
00BeMOB TOAOOHBIX (DUTYp TIPU PEHICHUH 33/1a4;

[1P612. YMeHuEe BBIUUCIATH I€OMETPUUECKHUE BEIMUYUHBI
(mHa, yroi, miomans, 0o0beM, IJIONIaas MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

[1P613. YMeHnue onepupoBaTh NOHATUAMM: MPAMOYTOJIbHAs
CUCTEMAa  KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKAaJsPHOE IPOU3BEIEHUE, YIOJ
MEXIY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJIUTh C TIOMOIIBIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTpPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BoIOMpaTh NOAXOASAIINN U3YYEHHBIN METOA
JUIsL pEIIeHus 3aJadd, paclo3HaBaTh MaTeMaTUYECKUE
(bakThbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTe€MaTUYeCKUX OTKPBITUH POCCUHUCKOW W MHUPOBOU
MaTeMaTU4YeCKON HayKn




OK 02. Hcnonap3oBare
COBPEMEHHBIC CpencTBa
[IOVCKa, aHajau3a u

MHTEpIpeTanuy NHPOpPMaLuH,
151 uH(GOpPMaIMOHHbIE
TEXHOJIOTMH ISl BBIITOJIHEHUS
3a1a4 npodeccuoHanbHOI
e TeTbHOCTH

JluyHOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaThb B
YaCTU: IEHHOCTH HAyYHOTO [TO3HAHUS:

-c(hOpMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHOW TMPaKTUKH,

OCHOBAHHOI'O

COBPEMEHHOMY

Ha JIMaJIore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJHUKYIHTYPHOM MHUDE;
MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnanenue YHHUBEpCATbHBIMU y4eOHBIMH
NI03HABATEIbHBIMH JICHCTBUSIMU:

B) pabota ¢ nHpopmMarmei:

- BJIaJ€Th HABBIKAMH IOJYYEHUS WHPOpPMAIMU W3
UCTOYHHKOB  pa3HBIX THIIOB, CAMOCTOSTEILHO
OCYLIECTBIISATH MOUCK, aHAIM3, CUCTEMATHU3ALHI0 U
UHTEPIIPETANI0 WHPOPMAIIMK Pa3IUYHBIX BUIOB U
dbop™m mpeacTaBIeHUS;

- CcO03/1aBaTh TEKCTHl B pa3M4YHBIX (opmMaTax c

y4eTOM Ha3zHadeHuss UHQPOpMaluu U LEJIeBOU

ayIUTOpUH, BBIOMpas  ONTUMAIbHYIO  (opmy
IIPEJICTaBICHHUS
Y BU3yallN3allly;
- OLECHMBaThb  JIOCTOBEPHOCTH,  JIETUTUMHOCTH

I/IH(I)OpMaI_II/II/I, €C COOTBCTCTBUC IIPABOBBIM U
MOPaJIbHO-3THUYCCKUM HOPMaAM;

- UCIOJNB30BaTh CpeAcTBa HH(MOPMALMOHHBIX U

KOMMYHUKaIIMOHHBIX TEXHOJIOTHH B pPEeIICHUA
KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX u
OpTraHHu3allMOHHBIX 3aga4 C CO6J'II-O)I€HI/IeM

I1P61. Bnanenue merogamMu JOKa3aTeNIbCTB, allOPUTMaMU
pemieHus 3a1a4; yMeHue (OpMyIHpPOBATH OINpPEIEICHUs,
aKCHOMBI

U TEOpPEMbl, NMPHUMEHATh HUX, NPOBOIUTH JIOKa3aTeIbHBIE
paccyXJIeHUs B X0OJIe pELICHUs 3a/1a4;

[1P62. YMmeHnue omepupoBaTh MOHATHSAMHU: CTEIICHb YHUCIIA,
sorapupm yMeHHUe

3HAYCHUH

qucia, BBITIOJIHATH  BBIYMCJIICHUC

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSAMU U

norapupmamu, TpeoOpa3oBaHUS APOOHO-PATMOHATBHBIX
BBIPAKCHMI;

[1PG3. Ymenue omepupoBaTh MOHATUAMH: PALMOHAIBHEIE,
UppalMOHANIbHBIE,

JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCTPUYCCKUEC YPABHCHUA U

HoKa3aTeJbHbIE, CTEIECHHBbIE,
HEpPaBEHCTBA, X CUCTEMBI;

[1P64. VYmeHue onepupoBaTh
HenpepbiBHAs  (QyHKIUS,
OTpe/IeNIEHHBI NHTETpall; yMEHUE HaXOIAUTh MPOU3BOJIHBIE

bynxumii,
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CITyqasx PyHKIUU

HOHATUAMM:  (PYHKLHS,

MPOU3BOHAS, TEPBOOOpa3HAas,

SJICMCHTApPHBIX HCIIOJIb3YA CIIpaBOYHBIC

Ha MOHOTOHHOCTB, HaXOAWTb HauOoJbIINe
U HauMeHbIIWE 3HaueHHs (YHKIMHA; CTPOUTh TpaduKH
MHOT'OYJIEHOB c HCIIOJIb30BAHUEM amnmnapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATH IIPOU3BOIHYIO IIPU
peleHnn 3a1a4y
Ha JIBIDKEHHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIE 33/1a4H
Ha HauOoJbIINEe U HAUMEHbIINE 3HAYEHUS], HA HaXOXKCHHE
MyTH, CKOPOCTH U YCKOPEHUS;




TpeOOBaHUI IPrOHOMHKH, TEXHUKUA OE30MaCHOCTH,
TUTHCHBI,  PECypCcOCOCpEeKCHHs, IPABOBBIX |
TMYECKHMX  HOpPM, HOpPM  HMH(OpMAIMOHHON
0e301macHOCTH

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
¢byHKuus, nmoka3aTenbHas (YHKUHWS, CTeTeHHas (DYyHKIIHS,
JorapupmMuuecKas byHKLu, TPUTOHOMETPHUUECKHE
¢bynkuuu, obparHeie (YHKINMH; YMEHHE CTPOUTH rpaduku
U3y4eHHbIX  (DYHKIMM, UCHONb30BaTh TpaQuUKU  IpH
U3y4EHHH ITPOLIECCOB U 3aBUCUMOCTEH, NP PEIICHUH 3a/1a4
U3 IpYruX y4eOHbIX IPEIMETOB U 33]a4 U3 pealbHON KHU3HHU;
BbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]ly BETMUUHAMU;
[1PG6. YMmenue pemarh TEKCTOBBIC 33/1a4d PAa3HBIX THIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM U YacTH, Ha JBHIKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HaJOIH, 33Jaud U3
00JacTH yrpaBIeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI IO YCJIOBHUIO 33/a4yM, HCCIEI0BaTh MOJYyYEHHOE
pelleHre U OLEHUBATh MPaBAONOJ00HOCTh PE3YIbTATOB;
[IP67. VYmeHue omnepupoBaTh MNOHATHSAMM: CpellHEe
apudmernyeckoe, MeauaHa, HauOousblliee M HaUMEHbIIEE
3HAYEHMS, pa3Max, JUCIEPCUs, CTaHAapTHOE OTKJIOHEHHUE
YHCIOBOr0 Habopa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEACTaBICHHYO B  Tal0iumax, Ha
JyarpaMmax, rpagukax, OTpakarollyro CBOMCTBA peallbHbIX
IPOLIECCOB M SBJICHUH; TMPEJICTaBIATh HH(POPMALUIO C
NOMOIIBI0  TabmuIl M JUarpaMM;  UCCIIEl0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM quclie
C MpHUMEHEHHEeM TpaUUecKMX METOJIOB U 3JIEKTPOHHBIX
CPEJICTB;

[TP68. Ymenue onepupoBaTh MOHATUSIMHE: CITYIAHBIA OTBIT
U ClIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYalHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM




rpadMUecKuX METOJIOB; MPUMEHATh (HOPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKThI |
dbopMynbl MpU pEHICeHWH 331a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHbIMU BEJIMYMHAMU; YMEHHE TPUBOAUTH IPUMEPHI
MPOSBIICHUS! 3aKOHAa OOJBIIMX YHCET B MPHUPOJHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

[1PGY. YMmeHnue omnepupoBaTh MOHATUSAMHU: TOUKA, MpsiMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yrou,
CKPEILIMBAIOIINECS IIPSIMBIE, [apaJyIeIbHOCTh u
NEePIEeHIUKYJIIPHOCTD MIPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKIY MPAMOU
U IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHHE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]Y IMIIOCKOCTSIMU; YMEHHE UCIOJIb30BaTh MIPU PEIIEHUH
3a71a4 U3y4eHHbIe (DaKThl U TEOPEMBI TUNIAHUMETPHU; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
I1P610. YmeHnue onepupoBarh MOHATUAMU: MHOTOTPaHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHJIUHJD,
KOHYC, 11ap, chepa, ceueHus Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicss  chepbl, IMIUMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU THPaMU[IBI, MPHU3MBI, KOHYCa, LHIMHIPA,
wiomans  chepel, 00beM  Kyba, MPSIMOYTOJIBHOTO
napaieNienuea, MUpaMuIbl, TPU3MBI, IWINHAPA, KOHYCa,
mrapa; yMeHHue n300pakaTh MHOTOTPaHHUKH
Y TTIOBEPXHOCTH BPAILIEHHS, UX CEUEHUS OT PYKH, C TIOMOIIBIO
YEpPTESIKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;
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YMEHME Paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

IIP611 VYMeHue omnepupoBaTh TMOHATHUSAMHU: JBUKECHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPBI B TPOCTPAHCTBE,;
UCMOJIb30BaTh OTHOUIEHUE IUIOLAa/el IOBEPXHOCTEH U
00beMOB MOJOOHBIX (GUTYD MPU PEIICHUU 33]1a4;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroji, IUIOmaab, 00beM, IJIOAJb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHAThl BEKTOPA, CKaJIspPHOE IIPOU3BEJIECHUE, YIOJ
MEXJY BEKTOpaMH, CyYMMa BEKTOPOB, IPOM3BEIECHUE
BEKTOpa Ha YMCJIO; HAaXOOUTh C IIOMOIIBIO H3YYEHHBIX
dbopMyn1 KOOpPAMHATBI CEPEIUHbI OTpPE3Ka, pacCTOSIHHUE
MEXy IBYMsI TOUKAMU;

[1P614. YMmenue BbIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIsL pellleHus 3aJauyd, pacro3HaBaTh MAaTeMaTHYECKHe
(bakTbI

¥ MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW U MHPOBOU
MaTEMaTHUYECKON HayKN

OK 03. IInanupoBathb
" peann30BBIBATh
COOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE pa3BUTHE,
IPEeINPUHIMATEIbCKYIO

JInyHOCTHBIE  pE3ynbTaThl  JOJDKHBI  OTPAXKATh
B YaCTH: TYXOBHO-HPABCTBEHHOTO BOCIIUTAHUA:

- chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
3TUYECKOTO MOBEICHUS;

[1PG1. Bnanenue merogamMu J0Ka3aTelbCTB, alTOPUTMAMHU
pelieHus 3aaay; yMmMeHue (GopMyIupoBaTh ONpeAeNeHus,
aKCHOMBI

U TEOPEMBI, MPHUMEHSITh WX, MPOBOJUTH JOKa3aTeIbHbIE
paccyX/IeHUs B X0JIe pELIeHUs 3a/1a4;
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JEATEILHOCTD
B IpodeccuoHanbHOM cdepe,
UCII0JIb30BATh 3HAHHUS
10 TPaBOBOM M (PUHAHCOBOMU
IPaMOTHOCTH B Pa3IMYHBIX

KN3HCHHBIX CUTYyalUAaX

- cOCOOHOCTh OIIGHWBATh CUTYAIMIO U MPHHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILIECHHE K CBOUM POIUTEISM
Y (WJIM) IPYTUM Yj€HAM CEMbH, CO3aHUIO0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPUHSATHSA  IEHHOCTEH
CEMEMHON KU3HU B COOTBETCTBUM C TPAIULUSMHU
HapoaoB Poccuu;

MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAKaTh:
OBnajeHue  yHHMBEPCAIBHBIMU  PETYJISTHBHBIMHU
NENCTBUSIMU:

a) CaMOOpTaHMU3aIINs:

- CaMOCTOSITEJIbHO OCYUIECTBJIATH [O3HABATEIIbHYIO
npoOJieMbl, CTaBUTh

ACATCIIBHOCTD, BBISIBJIATH

" dhopmynupoBaTh cOOCTBEHHBIE

B 00pa30BaTEIbHOM NEATEIIBHOCTH U >KU3HEHHBIX

3aga4uu

CUTyalusIX; CaMOCTOATECIIBHO COCTAaBJISATH IJ1aH
PCIICHUA HpO6HeMBI C YUCTOM NMCHOIIINXCS
pecypcos, COOCTBEHHBIX BO3MOXHOCTEH

Y TIPE/ITIOYTEHUIA; TaBaTh OILIEHKY HOBBIM CUTYAIHSM;
0) CaMOKOHTPOJIb:

UCIIONIb30BAaTh TPHUEMBl pedIeKcHn Uil OLEHKH
CHUTYaIllH, BBIOOPa BEPHOTO PELICHUS;

- yMEThb
IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

OIICHUMBAaTb PHUCKH W CBOCBPEMCHHO

B) AMOLIMOHAJIbHBIN HMHTEJUIEKT, MPEeANoararuuil
c(hOopMUPOBAHHOCTH:

I1P64. VYwmenue MOHATUSAMH:  (YHKIIHA,

HempepbIBHAas (QYHKLUS, TPOM3BOJHAs, IepBOOOpa3Hasi,

OIIepUpOBaTh

OHpeIIGHGHHBIfI HUHTCrpaj; YMCHUC HAXOAUTH IIPOU3BOAHLIC

JJIEMEHTapHBIX  (YHKIUH,  HWCHONB3YyS  CIIPABOYHBIC
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX cIydasx (PyHKIIUH
Ha MOHOTOHHOCTb, HaxOJIUTh HauOoJIbIINE

U HauMEHbIlME 3Ha4YeHHs (QYHKIHM;, CTpOUTh TIpaduku
MHOTOYJICHOB c HCIOJIb30BaHUEM amnmapara
MaTEeMaTHUYeCKOIr0 aHaIu3a; IPUMEHATh IIPOU3BOJIHYIO IIPU
3a1a4y

Ha IBUKCHHUC, pCIIATh MPAKTUKO-OPUCHTUPOBAHHBIC 3aa4N

peleHun

Ha HauOOJIbIINE U HANMEHBITNE 3HAYCHUS, HA HAXOXKICHHE
MyTU, CKOPOCTH U YCKOPEHUS;

[TP6G5. YMeHue omepupoBaTh MOHSATHUSMHU: pallMOHAIbHAS
byHKIMS, MOKaszareiabHas (QYHKIUS, cTereHHas (QyHKIUS,
norapudmuueckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHKIIMM, 0OpaTHbIe (YHKIMH; YMEHHE CTPOUTH I'paduKH
W3YYEHHBIX  (YHKIHH, rpaduku
M3Y4YE€HUH MPOLIECCOB U 3aBUCUMOCTEHN, IIPU PEIICHUH 33]a4

HCIIOJIb30BATh pu
U3 IpYruX y4eOHBIX TPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BBIpaXkaTh POpMyJaMH 3aBUCUMOCTH MEXIY BEIUUYUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a4X Pa3HbIX TUIIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JABHIKEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3
00J1acTH yNpaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (PUHAHCAMN);
COCTaBIISITh BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA U UX
CHUCTEMBI 1O YCIOBHIO 3aJ[aud, MCCIEI0BaTh MOJy4YEHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;
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BHYTPEHHEI MOTHUBAlLIMU, BKJIIOYAIOLEH CTPEMIICHHE
K JOCTH)KEHHMIO LEeIM U YCHeXy, ONTHUMHU3M,

VHUIMATUBHOCTh, YMEHHE JIEMCTBOBATbH, HCXOIS
U3 CBOMX BO3MOKHOCTEH;

- SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHHUMATH
SMOILIMOHAJIILHOE COCTOSIHUE JPYTHUX,
ero npu OCYILECTBJICHUH

CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHULIO;

YUUTHIBATDH
KOMMYHHKaAIINH,

- COIMAIIbHBIX HABBIKOB, BKJIFOYAIOIINX CITIOCOOHOCTH
BBICTPAMBATh OTHOLIECHHUS C JPYTUMHU JIFOJbMHU,
3a00TUTbCS, TPOSBIATH HHTEPEC M pa3pelaTh

KOH(JINKTHI

[1P67. VYwmenue MIOHATHUSIMU:  CpPEIHEE

apupmMeTnyecKoe, MeauaHa, HauOoJbllee W HAaMMEHBIIEe

OIIEpUpPOBaAThH

3HAYEHMsI, pa3Max, JUCIEPCHUsi, CTAaHIAPTHOE OTKIOHEHHE
YKCJI0BOrO0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uHpOpMalLlMIO,  IPEJICTaBIEHHYH0 B  Tabiauumax, Ha
JuarpaMmax, rpagukax, OTpakarollyro CBONCTBA peaslbHbIX
IPOLIECCOB U SBIEHUH; MPEICTaBIATh HH(POPMALUIO C
INOMOILBIO  Tabaul U JUarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM
rpaMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYaHBIN OIBIT
U Clly4ailHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  HCIIOJIb30BAHUEM
rpaMuecKux METOJ0B; NMPUMEHATh (HOPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (AKTBI U
dbopMynbl MpU pEHIeHUH 337a4; OLEHMBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHBIMU BEJIMYMHAMU; YMEHHE ITPUBOAUTH IIPUMEPHI
MPOSIBJIEHUS] 3aKOHAa OOJBIIMX YHMCET B HPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOIAINN U3yIEHHBIH METO
JUIsl pEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baKThbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOW W MHPOBOM

MaTeMaTU4YeCKON HayKn

OK 04. DddexTrBHO
B3aMMO/IEHICTBOBATh

JImgyHOCTHBIE PE3YIbTAThL JOJIZKHBI OTpaxaTb

B 4aCTU: ICHHOCTU HAYYHOI'O IMO3HAHUA: OCO3HAHUC

I[1P67. VYwmenue cpenHee

apI/I(I)MCTI/I‘-ICCKOG, MEauaHa, HauOOJIbIlIee U HaUMEHbIICE

ONEPUPOBATH  MOHITHUSMH:
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U paboTaTh B KOJUICKTHBE

OCHHOCTHU Haquoﬁ ACATCIBHOCTH, TOTOBHOCTH

3HA4YCHUA, pa3Max, AUCICPCUA, CTAHAAPTHOC OTKJIOHCHHUC

U KOMaHze OCYIIECTBIISATh IPOEKTHYIO M HCCIEN0BATENIbCKYIO | YMCIOBOTO HaOOpa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
JIeSTEIbHOCTh MHIMBU/yaJIbHO U B IPYIIIIE uHpOpMaLMIO,  TPEICTaBICHHYH0 B  Tabiumax, Ha
MeTtanpeamMeTHble pe3yabTaThl 10JKHBI OTPaXaTh: auarpaMmax, rpaukax, OTpakKarollyr0 CBOWCTBA peallbHBIX
OBnajeHne yHUBEPCAIbHBIMU KOMMYHHMKATHBHBIMU | IPOLIECCOB M SIBIEHUH; MPECTAaBIATh HHPOPMALUIO C
JNEUCTBUAMU: IOMOIIO  TabauL M JUarpaMM;  UCCIEA0BaTh
0) COBMEeCTHas JESTENbHOCTD: CTaTUCTUYECKUE JaHHbIE, B TOM YHUCJIE C INPUMEHCHHEM
- TMOHMMAaTh W UCHOJb30BaTh MpPEUMYyLIECTBA | rpaUUECKHX METOA0B U AIEKTPOHHBIX CPE/ICTB;
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI; [1P68. YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbII OIBIT
- TpPUHHAMATh LIE€JIUM COBMECTHOM JESATEIbHOCTH, | U CllydallHOE COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€ | YMEHHE BBIUUCIATH BEPOATHOCTb C  HCIOJIb30BAaHUEM
JNOCTIDKEHUIO:  COCTaBJSITh  IUIAH  JCWCTBUH, | rpadMuecKux METOJOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
pacrpenesiaTh poiau C y4eTOM MHEHMH YYaCTHUKOB | YMHOXXEHHUS BEpOSATHOCTEH, KOMOHMHaTOpHbIe (aKThl U
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH paboThI; GbopMynbl NpU pELIEHUH 33/ay; OLEHUBATh BEPOSTHOCTH
OBnajeHue  yHMBEPCAJIbHBIMU  DPETYISATUBHBIMU | PEAIbHBIX  COOBITHH; 3HAaKOMCTBO €O  CIy4alHBIMH
JNENCTBUAMU: BEJIMYMHAMHU; YMEHHUE NPHUBOJUTH IPUMEPHI INPOSIBICHUS
T) IPUHATHE ce0s U IPYTUX JIOACH: 3aKOHa 00JIBIINX qucell B MIPUPOTHBIX
- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX JIOAEH | U OOLIECTBEHHBIX SIBICHUSX;
IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH; [1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
- MPU3HABaTh CBOE NPaBO M MpPAaBO APYTUX JIOAEH | JUls pelleHus 3ajaud, pacrno3HaBaTh MaTeMaTHYECKHe
Ha OIINOKWY; (baxThI
- pa3BUBaTh CIIOCOOHOCTHh MOHUMATh MUP C MO3ULMU | M MAaTeMAaTHYECKHE MOJENIN B IPUPOIHBIX U OOIIECTBEHHBIX
JPYToro 4ejoBeKa ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOIUTH IPUMEPHI

MaTE€MaTUYeCKUX OTKPBITUH POCCUHUCKOM W MHUPOBOU
MaTeMaTHUYECKON HayKU

OK 05. OcymectBusrs | JIUUHOCTHBIE  pe3yNbTaThl  NOJDKHBI  oTpaxkarh | [IPO1. Brmamenune meromamu moKa3aTeNnbCTB, alTOPUTMAMU

YCTHYIO M  IUCHBMEHHYIO | B YaCTH: 3CTETUYECKOTO BOCITUTAHMUS: pelieHus 3anay; ymeHue (opMynHpoBaTh ONpeAeNeHus,

KOMMYHHKAIUIO - JCTETHYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYas | aKCUOMBl U  TEOpPEMBbl, MPHUMEHSTb UX, M[POBOAUTH

Ha TOCY/IapCTBEHHOM SI3bIKE |3CTETHKY ObITa, HAay4HOTO UM TEXHMYECKOIO | JIOKa3aTelbHbIE PACCYXJIEHHUS B XOJI€ pEIICHUs 3a/1a4;
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Poccuiickoi denepanuu
C y4eToM ocoOeHHOoCTel
COLMAJIBHOT'O U KYJIbTYPHOI'O

KOHTCKCTa

TBOpUYECTBa, CIOPTa, Tpyda U OOIIECCTBEHHBIX
OTHOIIICHU;

- CHOCOOHOCTh BOCHPUHHMATh Pa3IU4HbIC BHJIbI
MCKYCCTBA, TPAJULIUUA U TBOPUECTBO CBOETO U IPYTUX
HapoJOB, ONIYIIATh SMOLMOHAIBHOE BO3ACHCTBHE
HCKYCCTBA;

MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPakKaTh:
OBnageHue yHUBEPCAIbHBIMA KOMMYHUKATHBHBIMHU
JICHCTBHUSMU:

a) oOmeHue: -

BO Bcex c(hepax KU3HU;

OCYHWICCTBIIATD KOMMYHHKAIUA

- pacrio3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHMUS,

IIOHUMAThb 3HAa4YCHUC COLIMAJIBHBIX
paciio3HaBaThb MMpCAITIOChIIIKH KOH(l)J'II/IKTHBIX

CI/ITyaI_[I/Iﬁ H CMAT4aThb KOH(I)J'II/IKTBI;

3HAKOB,

- Pa3BCPHYTO U JIOTMYHO MU3JAraTb CBOK TOUYKY
3pC€HHA C UCIIOJIB30BAHUCM A3BIKOBBIX CPEACTB

[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U cIydyaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMECHHE BBIUUCIATH BEPOSTHOCTh C  HCIIOIH30BAHHEM
rpadUYeCcKuX METOOB; MPUMEHSATh (DOPMYIIBI CIIOKCHHS H
YMHOXXECHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl U
(GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA, 3HaKOMCTBO
CO CITy4YailHBIMH BEJIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIIMX YHCET B MPUPOIHBIX
1 OOIICCTBCHHBIX SBIICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCTB, MIPOCTPAHCTBO, JBYTPAHHBII yro,
CKpEIIHUBAIOIINECs npsiMbIe, napauieTbHOCTh u
MEePIEeHIUKYIIPHOCTD MPSIMBIX

U IUIOCKOCTEH, YroJl MeXAy IPSAMbBIMH, YTOJ MEKIY MPSIMOU
U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH

JI0 TUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH, PACCTOSIHUE
MEXy IUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh IIPU PEIICHUU
3a]1a4 U3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
ITP610. YmeHue onepupoBaTh NOHATHSIMU: MHOTOI'PAaHHUK,
CceueHre MHOTOrpaHHMKA, KyO, Mapajulesienuiiesi, npusma,
nupamMuia, GuUrypa M MOBEPXHOCTh BpallleHHs, LHIUHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,

Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOIMAIb
IIOBEPXHOCTU IMPAMUIBI, IMPU3MBI, KOHYyCa, IUINHIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJHHOTO

napajuiesenunea, MMpaMu/ibl, IPpU3Mbl, TUIMHAPA, KOHYCA,
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mapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [TIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEpTE)KHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJCTB;
YMEHME Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJEH IIOBEPXHOCTEH H
00BeMOB NMOAOOHBIX (PUTYp IIPU PELICHUH 33/]aY;

[1P612. YMeHue BBIUUCISATH I€OMETPUUECKHUE BEIMUMHBI
(mHa, yroi, miomans, 0o0beM, IJIONIaas MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

[1P613. YMmenue onepupoBaTh MOHATHIMMU: MPSMOYTOJIbHAS
CUCTEMAa  KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE IPOU3BEICHHUE, YIOJI
MEXIY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha 4YHCIIO; HAaXOJIUTh C TIOMOIIBIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BbIOMpaTh NOAXOASAIINN U3YYEHHBIN METOA
JUIsl pElIeHus 3aJayd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakThbI

U MaTeMaTH4YeCKUe MOJETH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOMW W MHUPOBOU
MaTeMaTU4YeCKON HayKn

OK 06. [IposiBnsATE
IpaX/aIaHCKO-
MaTPUOTHYECKYIO TIO3HIIHIO,

JInu"ocTHEIE
B YaCTH:

pe3yabTaThl

JOJIXKHBI

OTpaXkaThb

[1P61. Bnanenne mMeromamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pemieHust 3aaad; yMeHue (GOpMYIUpPOBATH OIMPEICICHHUS,
AKCHUOMBI
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JEMOHCTPUPOBATh
OCO3HAaHHOE IIOBEJICHUE
Ha  OCHOBE  POCCHICKHX

JTyXOBHO-HPABCTBEHHBIX
IICHHOCTEH,
C yYeTOM TapMOHHU3AIMHU
MEKHALMOHAJIbHBIX

u MEXPEIIUTHO3HBIX

B TOM 4YHCJIIC

OTHOILEHUH, [IPUMEHATD
CTaHJapThl
AHTUKOPPYILIHOHHOTO

IIOBCACHUA

- TPaKIaHCKOTO BOCIIUTAHUS: MIPUHSTHE
TPaIUIIMOHHBIX HAIIMOHAIIBHBIX, 00IICUYETIOBEUECKUX
T'YMaHUCTUYECKUX U IEMOKPATUUECKUX LIEHHOCTEH;
-MaTPUOTUYECKOT'O BOCIIUTAHUS:

LIEHHOCTHOE OTHOLIEHHE K TOCyJapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY U  MPHUPOJAHOMY
HaCJIeNIO, TpaIuLUsM HapOJIOB

POCCI/II/I, JoctmxkeHusm Poccuu B HAayKe€, UCKYCCTBC,

InaMsATHHUKaM,

CIIOpPTE, TEXHOJIOTUSX U TPYAE;
MeranpenmeTHeie pe3ynbTaThl AOJKHBI OTPaXKaTh:

OBnazneHue  yHUBEPCAIbHBIMU

B)
Ipenoararoiui ¢chOpMUPOBAHHOCTD:
BKJTIOYAIOIIETO

PeryJIsTUBHBIMU

NEUCTBUSIMU: SMOIIMOHANLHEIA ~ WHTEIIEKT,

--CaMOCO3HaHus, CIOCOOHOCTh
IOHUMAaTh CBOE AMOLMOHAILHOE COCTOSHUE, BUAETh
HaIpaBJICHUS pa3BUTHA COOCTBEHHOM
AMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEryJIMpOBaHUS, BKJIIOYAOIETO
CaMOKOHTPOIIb, yMEHHE

OTBETCTBCHHOCTH 3a CBOC ITOBCACHUC, CIIOCOOHOCTH

IIPpUHUMATh

aZlalITUPOBATLECA K SMOLHWOHAJIIBHBIM HU3MCHCHUSAM
U TIPOSABJIIATH I‘I/I6KOCT]':>, OBITh OTKPBITBIM HOBOMY;

- BHYTpCHHeﬁ MOTHBAIIUU, BKJIIOYAIOIIEH
CTPEMIJICHUEC K JOCTUXXCHUIO 1CINn U YCICXY,
ONTUMU3M, UTHUIUATUBHOCTH, YMCHUC ﬂeﬁCTBOBaTB,
HCxXoas u3 CBOUX BOSMO)KHOCTef/'I;

- OMIIaTHH, BKITIOYAIOIICH CIIOCOOHOCTh MOHUMATH

SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0

U TEOpPEMbl, MPHUMEHATh HX, MPOBOJUTH JOKa3aTeJIbHBIC
paccyXJIeHHs B XOJI€ PELICHU 3a/1ay;
I1P64. VYwmenue byHKIHA,

HempepbIBHAas (QYHKLHUS, NPOM3BOJHAs, IepBOOOpa3Hasi,

ONEPUPOBATh  MOHITHUSAMM:

OHpCI[CJ'ICHHBIﬁ HUHTErpal;, YMCHHUC HAaXOAUTh IIPOU3BOAHEBIC

AJIEMEHTapHbIX  (QYHKIUH,  HUCHOJB3YS  CIIPABOYHBIE
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX clydasx GyHKIIUH
Ha MOHOTOHHOCTb, HAXOAUTh HauOOoJIbIINE

W HauMEHbIIWE 3HaYeHHWs (YHKIMA; CTPOHUTH TpaHKH

MHOT'OYJICHOB c UCIOJIb30BaHUEM anrmapara
MaTEeMaTHUYECKOIr0 aHaIu3a; NPUMEHATh IIPOU3BOJHYIO IIPU
pelieHun 3aja4
Ha JIBUKEHHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaui
Ha HauOoJIbIIME U HAaMMEHbIINE 3HAYCHUS, Ha HaXO0XJICHHE
IyTH, CKOPOCTU U YCKOPEHMS;

[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a4M PA3HBIX TUIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIyI, HQJIOTH, 33Ja4d M3
00JacTy yrpaBeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJISITh BBIPAXKEHUS, YpaBHEHHs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTAaTOB;
[TP67. VYmeHue omnepupoBaTh cpenHee

apI/I(I)MCTI/I‘{CCKOC, MEaraHa, HauOOJIbIlIee U HaUMEHbIICE

IIOHATHUAMMU:

3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uH(poOpMallMi0, TPEJICTaBICHHYH0O B  TaOiumax,

JIuarpaMmmax, rpagukax, OTpaKaroIlylo CBOMCTBA PEaTbHBIX

Ha

MIPOLIECCOB U SIBJIGHUN; MPEACTABIATh HHPOPMAIUIO C
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IIPH OCYIIECTBICHUN KOMMYHUKAIIMH, CIIOCOOHOCTH
K COUYYBCTBUIO U CONEPEIKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAOIIHMX CIIOCOOHOCTh
BBICTpAaUBaTh OTHOIICHUS C JPYTHMH JIOIAbMH,
3a00TUTHCH,
KOH(JIUKTBI

NPOSABIATh MHTEPEC U paspeliarhb

IIOMOIIBIO TaGJII/H_[ " AuarpamMmm; HUCCICI0BATh

CTaTUCTUYECKUE JTAaHHBIE, B TOM qucIie
C TpUMEHEHHEM TpadUUECKUX METOJIOB M JIIEKTPOHHBIX
CPEJICTB;

ITP68. YMmeHue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OTBIT
U ciyyaiiHOe COOBITHE, BEPOSITHOCTh CIy4ailHOTO COOBITHS;
YMEHHE BBIUUCISTH BEPOSATHOCTH C

rpaduyecKux METOAOB; MPUMEHSATH (DOPMYIIBI CIOKECHHS U

HCIIOJIb30BAHUEM
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKThl U
(GopMyJibl NpU PEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHbIMU BEJIMYMHAMU; YMEHHE IIPUBOAUTH IPUMEPHI
OpPOSIBICHUSI 3aKOHa OOJbIIMX 4YHCET B IMPHUPOJIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
JUI  peLIeHHs 3aJadd, paclo3HaBaTb MAaTeMAaTHYECKUE
(bakTbI

Y MaTeMaTU4YeCKHe MOJIETN B IPUPOIHBIX U OOLIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJINUTH NPHUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOM M MHPOBOU

MaTeMaTH4eCKOMn HayKHu

OK 07. CopgeiicTBOBaTh
COXPAaHEHHUIO OKpYyKaroIen
CpeIbl,
pecypcocOepeKeHHIO,
MIPUMCHSITh

00

IIPUHIUIIBI

3HAHUA
N3MCHCHHUU KJIuMara,
OEpEKITUBOTO

MPOU3BOJICTBA, IPPEKTUBHO

JluyHOCTHBIE  pe3yabTaThl  JOJIKHBI  OTpPa’KaThb
B YaCTH: HKOJIOTUYECKOTO BOCIIUTAHUS:

- aKTUBHOE HENPUITHE IEUCTBUM, MPUHOCIIINX BPEL
OKpYKarollleu cpee;

- yMeHue

OKOJIOTHYCCKHUE TOCICACTBUA MPEANNPHUHUMACMBIX

MPOTHO3UPOBATh  HEOJIATONPUSTHBIC

JIEMCTBHM, IPEAOTBPAILATH UX;

[1P61. Bnanenue metogamu J10Ka3aTeNbCTB, AITOPUTMaMHU
pemieHus 3aj1a4; yMeHue (opMyJIHpOBATh OIpE/eIeHus,
aKCUOMBI

U TEOpEeMBbl, NMPUMEHATh HUX, MPOBOIUTH JOKa3aTelbHbIE
paccyX/IeHUs B X0JIe pELIeHUs 3a/1a4;

I1P64. VYwmenune
HenpepbIBHAs  (QYHKIUS,

OHpCHeHeHHLIﬁ HUHTCrpaj; YMCHUC HAXOAUTH IIPOU3BOIAHLIC

ONEpPUPOBATh  TMOHITUSAMH:

byHKIIHS,

MPOM3BOHAS, TIEPBOOOpA3HAas,
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JIEVCTBOBATh
B UPE3BBIYANHBIX CUTYALUAX

- pacuIMpeHue OmbITa ACATSILHOCTH YKOJIOTUIESCKOM
HATPABICHHOCTH;

MeranpeaMeTHble Pe3yNbTaThl JOKHBI OTPaXaTh:
OBnanenue YHUBEpPCaIbHBIMU y4eOHBIMU
[T03HABATEJIbHBIMU JEHCTBUSIMH:

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YI4ECTOM
aHajau3a MMETOIINXCS MaTepHUaIbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

ITOKCK

- OCYHICCTBJIATDH ueﬂeHanpaBneHHmﬁ

epeHoca  CpeAcTB U croco0OB  JeHCTBUS
B PO ECCUOHAIBHYIO CPELY;

- yMeTh MEPEHOCUTh 3HAaHMS B I03HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
OBnageHue  yHMBEPCAJIbHBIMU

JIEUCTBUSIMHU:

PEryJIaTUBHBIMHA

0) CaMOKOHTPOJIb:
- JaBaTb OLCHKY HOBBIM CUTyalUsAM, BHOCHUTH

KOPPCKTUBBI B JACATCIIbHOCTD, OLICHUBATh

COOTBCTCTBUEC PE3YJIbTATOB LECIAM

byHKumii,
MaTepualibl; UCCIC0BATh B IPOCTEHIINX CIydasix (yHKIHUU

9JICMCHTApPHBIX HCIIOJIb3YA CIIPpaBOYHBIC

Ha MOHOTOHHOCTbD, HaXOodUuThb HanOOJIbIIINE

¥ HauMEHbIIWE 3HaueHHs (YHKIUI; CTPOUTH TpaduKu

MHOT'O4YJICHOB C HCIIOJIBb30BaHUECM alirapara
MaTEMATUUYCCKOIO aHalin3a, IMPUMCHATH IIPOU3BOAHYIO IIPU
pPEIICHUN 3aJa4

Ha JIBIDKEHUE; PeliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4H
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
MyTH, CKOPOCTH U YCKOPEHHUS;

[1PGS5. YMeHue omnepupoBaTh MOHATUSIMH: palliOHAIbHAS
¢GyHKIMSA, MOKazareiabHas (QyHKUUS, CTENeHHas (PyHKUHA,
norapudmuyueckas byHKIHS, TPUTOHOMETPHUECKUE
¢byHk1MKM, obpaTHble (YHKIMH; YMEHHE CTPOUTH rpaduku
W3YYECHHBIX  (DYHKIIHH, rpaduku  mpu
M3yYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 33124

HUCIIOJIB30BAThb

U3 IpYruX y4eOHBIX ITPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BbIpaXkaTb (OpMyJIaMH 3aBUCUMOCTH MEX/1Y BEJIMYUHAMU;
[TP66. YMeHue pemath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JBH)KEHUE,
palboTy, CTOMMOCTb TOBapoOB M YCIIYT, HAJIOTH, 33Ja4d W3
o0nacTu yrnpaBiaeHHs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH );
COCTaBIISITh BBIPAXKECHUS, YpPaBHEHHS, HEPAaBEHCTBA M HX
CUCTEMBI 10 YCIOBHUIO 3aJaud, MCCIEAOBATH IOJYyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;
[TP68. YMmenue onepupoBaTh MOHATHSIMHE: CIIYIAHBIA OTBIT
U CIIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYaHOTO COOBITHS,
YMEHHE BBIYUCISTH

BCPOATHOCTL C€ HCIIOJB30BAHHUEM

rpaduyecKux METOAOB; MPUMEHATH (HOPMYIIbI CIIOXKEHUS U
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YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMynBl MpU pEHIeHWH 3a7ay; OLEHHBATH BEPOSTHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4ailHBIMH BEIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
MPOSBIICHUS! 3aKOHAa OOJBIIMX YHCET B MPHUPOAHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

ITPG9. YMmenue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsSMas,

ILJIOCKOCTb, IIPOCTPAHCTBO, JBYI'PaHHBIN yrod1,
CKpEIIMBAIOIINECS MpsIMbIE, MapauieIbHOCTh u
MEPIECHANKYISIPHOCTh MPSAMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKY IPAMOU
U TUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHHE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]y IIIOCKOCTSIMH; YMEHHUE UCIOJIb30BaTh MIPU PEILICHUU
3ajJ]a4 U3y4eHHbIe (PaKThl U TEOPEMBI INIAHUMETPUN; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamMuia, GuUrypa W TOBEPXHOCTh BpAIIECHUS, WINHID,
KOHYC, 111ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicsi  chepbl, IMIUMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU THPAMU[BI, MPHU3MBI, KOHYCa, LWINHApA,
wiomans  chepel, 00beM  Kyba, MPSIMOYTOJIBHOTO
napaieNenumnea, MupaMuabl, TPU3MbI, HIWIHHIPA, KOHYCA,
mrapa; yMeHHue n300pakaTh MHOTOTPaHHUKH
Y TTIOBEPXHOCTH BPAIIEHHS, HX CEYEHUS OT PYKH, C TIOMOIIBIO
YEpTESIKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;
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YMEHME Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

IIP611 VYmMeHue omnepupoBaTh TMOHATUSAMU: JBUKECHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPBI B TPOCTPAHCTBE,;
UCMOJIb30BaTh OTHOUIEHUE IUIOLAa/el IOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 3371aY;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroji, IUIomaas, 00beM, IUIOMAAb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE IMPOU3BEICHHUE, YIOJ
MEXJY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEAECHUE
BEKTOpa Ha YMCJIO; HAaXOJUTh C IIOMOIIBIO H3YYEHHBIX
dbopMy1 KOOpPAMHATBI CEPEIUHbI OTpPE3Ka, pacCTOSIHHUE
MEXy IBYMsI TOUKAMU;

[1P614. YMmenue BbIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIsL pellleHus 3aJauyd, pacro3HaBaTh MAaTeMaTHYECKHe
(bakTbI

Y MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE;, YMEHHE IPHUBOIUTH IPUMEPHI
MaTe€MaTUYeCKUX OTKPBITUH POCCUHUCKOW UM MHUPOBOU
MaTEMaTHUYECKON HAyKN

[IK 1.2. IlpumeHsATs HOpPMBI
npaBa JJid peUIeHUs 3a1ad B
MpodecCHOHATTBHON

e TeNIbHOCTH

CIIOCOOHOCTh ~ MHUIIMHPOBATD,

TEeXHOJIOTMYECKOM M COIMAJIbHOM HAIpaBJIECHHOCTH,

CAMOCTOATCIIBHO BBIIIOJIHATE TAKYHO ACATCIIBHOCTD,

B o6siacTv TpyIOBOTO BOCHHUTAHHUSA: - TOTOBHOCTH K|
TPYyALY, OCO3HaHUE LIEHHOCTH MacCTepCTBa,
TPYI0JI00HE; - TOTOBHOCTh K aKTUBHOM J€SITEIbHOCTH

IJIAaHUPOBAaTh |

YMeHue BBIOMpATh MOAXOMAIIMNA HM3YYEHHBIM MeTOox JUIs
[pelIeHrs 3aJjauyd, pacro3HaBaThb MaTeMaTHueckue (akThl U
MaTeMaTHYeCKHe MOJEIU B MPUPOAHBIX M OOLIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI
MaT€MAaTHYECKUX  OTKPBITHM  POCCHICKOM UM MHPOBOH
MaTeMaTUYECKOU HAYKH
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MHTEpeC K pa3iudHbiM chepam npodeccuoHaIbHOM]
NEesTEIbHOCTH, YMEHUE COBEPIIATH OCO3HAHHBIN BBIOOD)
Oymymie mpodeccuu M pearn30BbIBaTh COOCTBEHHEBIC
PKU3HCHHBIC IIJIAHBI, - TOTOBHOCTb H CHOCO6HOCTB K
00pa30BaHUIO M CaMOOOPA30BaHHIO Ha MPOTSHKCHHU
Bceil Jku3HM, B 001acTM [EHHOCTH HAYYHOTO
[O3HaHWs: - C(HOPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
HayKl U OOLIECTBEHHOW MPAKTUKU. OCHOBAHHOI'O HA
Manore KyJbTyp, CIHOCOOCTBYIOIIETO OCO3HAHHUIQ
CBOET0 MECTa B MOJMKYJIBTYPHOM MHUPE; - OCO3HAHHE
IICHHOCTU Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATH MPOCKTHYIO M HCCIEI0BATEIbCKYIO
NesITeIbHOCTh MHIMBHTyaIbHO U B Tpynime OBiajieHue
YHUBEPCATbHBIMA ~ y4COHBIMH  [TO3HABATCIHLHBIMHU
NCCTBUSIMHU: - OCYIICCTBJIATH II€JICHAIIPABICHHBIH
[OMCK TEpeHoca CPeACTB M CIOCOOOB JIeHCTBUS B
NpodecCHOHATIBHYIO Cpelly; - YMETh IEPEHOCHUTH
3HAHUS B MMO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIacTH
PKU3HCACATCIbHOCTH, - YMETh UMHTCTPUPOBATH 3HAHUSA

Bnanenue Merogamu 10Ka3aTenbCTB, aIrOPUTMAMU PEIICHHUST
Bamady; ymeHue (HOpMYJIHpPOBATHh OIPEACICHHS, aKCHOMBI H
TEOpPEeMbl, MPUMEHATh HX, MPOBOJAUTH JIOKa3aTeJIbHbIC
[pacCyX/1I€HUsI B X0JI€ PELICHMS 3a/1a4;

13 Pa3HbIX NPEAMETHBIX 00acTel.
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2. CTpyKTypa U copep:xkaHue 001e00pa30oBaTeJIbHON U CIUTINHbI

2.1. O0beM JUCHUILINHBI U BBl y4e0HOH padoThI

MPUKJIAJTHOI0 MOIYJIfA)

Buna yueOHoii padoThl Oo0bem B
yacax

O0bem 00pa3oBaTeJIbHOM MPOrPAMMBbI 1M CIIATIJIMHbI 232
OcHOBHOe co/iep:KaHue 198

B T.Y.

TeopeTudeckoe o0ydeHue 156
nabopaTOpHBIE U IPAKTUYCCKUE 3aHATHUS 42
IIpodeccnonanbHO OpEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 34

IIpomeskyTounasi arrectanus (1 depeHIMPOBAHHBINA 3a4eT)

23



2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

HaumenoBanue pa3aesioB Copaepxxanue yueOHOro Mmareprasia (0CHOBHOE U NPOo¢ecCHOHAIBLHO O0bem | Popmupyembie
U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS YacoB | KOMIETeHIHH
1 2 3 4
OcHOBHOe coiep:KaHue

Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18

Tewma 1.1. Conepsxanue yueOHOro Matepuania 2

Henps n 3amaun maremaTuky | Llens u 3aqaun MaTeMaTUKU MIPH OCBOCHUH CIIEIIMATILHOCTH. ba3oBbie 3HAHUS U yMEHUS

npu OCBOEHHUH | IO MaTeMaTuke B MPOGECCHOHANBHON U B MOBCEAHEBHOW AEATEeIbHOCTH. MHOXKECTBO,

CHELHUaTbHOCTH. orepauuu HaJl MHOXecTBaMu. Jluarpammsl Ditnepa—Benna. Mcnonb3oBaHue TEOPETUKO-

MHoxecTBa 1 JIOTHKA MHOXKECTBEHHOI'O anmapara JUii OINHCaHHWs pealibHbIX IPOLECCOB M SIBICHUH B
poeCCUOHATILHON JeATEIbHOCTH, IPU PpEILIeHWH 3aJady W3 JAPYrMX JUCLUIUIMH.
Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO OK 01,

Tema 1.2. Copepxanue yueOHOro MaTepuaia 2 OK 02,

Yycaa ¥ BLIYUCIIEHUS Harypanenble u nenble yucna. [Ipu3Haku AeIMMOCTH LENbIX 4ucell. PanuoHanbHbIE OK 03,
yrcia. OOBIKHOBEHHBIE U AECATUYHBIE JPOOH, MPOLIEHTHI, 0ECKOHEUHbIE TEPHOANYECKHE OK 04,
apoOu. ApudmeTnyeckue OIepalud ¢ PALUMOHAIBHBIMHM YHCIAMHU, NPeoOpa3oBaHMs OK 05,
YHUCIIOBBIX BbIpaKeHUH. [leiicTBuUTEeNbHBIE uncia. PanmoHanbHble M UppalnMoOHAIbHbIE OK 06
gyucia. ApudmMernueckue omnepanuu ¢ JAeHCTBUTENbHBIMU uduciaMu. [IpuOnmkéHHbIe OK 07
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa BBIYNCICHUN I[IK 1.2

Tema 1.3 Coneprxkanne yueOHOT0 MaTepuana 4

ToxnecTBa u | ToxxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YypaBHEHUS.

TOKJIECTBEHHbBIE HepaBeHcTBO, perienue HepaBeHCTBA. MeTo] MHTEpBajioB. Pemienue neibix u ApoOHO-

npeoOpa3oBaHusl. palMoHaNbHBIX ypaBHEHUH M HepaBeHCTB. [IpuMeHeHHe ypaBHEHUH W HEPAaBEHCTB K

VYpaBHeHUs pELICHUIO MAaTeMAaTHYEeCKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX 001acTeil HayKH U peanbHOi

" HCPABCHCTBA

#u3HU. CUCTEMBI U COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHHUI U HEepaBeHCTB. CUCTEMBI
JINHEMHBIX ypaBHEHUU. Pelienne nmpukiagHbIX 3a/1ad ¢ MOMOIIBI0 CHCTEMBI JTUHEMHBIX
YpaBHEHUU
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Tema 1.4. IIpodeccnonanbHO OpHEHTHPOBAHHOE CoOAep:KaHUe (coAeprkaHHe IPUKJIATIHOIO 4
[IpouieHTHBIE  BBIYMCICHUS | MOMYJIfA)
B npodeccuoHanbHbIX | [IpuMeneHne aApoOeil W MPOICHTOB sl PEUICHHs NPUKIATHBIX 3a1ad M3 Pa3HYHBIX
3aa4ax oTpacied 3HaHMM U peanbHOM Jku3HU. [IpuONMKEHHBIE BBIUMCIEHUS, IpaBUIIA
OKpYIJIEHUS, NPUKUAKA M OLEHKa pe3ysbTaTa BblYMCIEHUH. PasHble crnocoOsb
BBIUUCIIEHUS] TPOLIEHTOB. [IponeHTHBIE BBIYMCIEHUS B MPO(GECCHOHAIBHBIX 3a/1adax.
IIpumeHeHrne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3aJad M 3a1ad U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HU
Tema 1.5. Coneprxanue yueOHOro Matepuania 2
IlocienoBaTenbHOCTH IlocnenoBaTenbHOCTH, CIOCOOBI 3amaHdsl  mociegoBaTeilbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUU 1oCcJe10BaTeNbHOCTH. ApudmMeTrueckas U reomerpuyeckas nporpeccu. beckonedno
yOpIBaromasi reomerpuueckass —mporpeccus. Cymma OeckoHe4YHO — yObIBaroliei
reoMeTpuueckoil mnporpeccur. @opMysa CIOXKHBIX IpoueHToB. Mcnosb3oBaHue
IIPOrPECCUN IS PELIEHUS PEaJIbHBIX 3a/1ad PUKJIAJHOTO XapaKTepa
Tema 1.6. Coneprxkanue yueOHOro Marepuania 4
@yHKIMH U TpaduKu OyHkuus, cnocoObl 3aganus pynkunu. ['paduk pynxnuu. Bsaumuo odparHbie GyHKIUH.
Ob6mnacTh onpeneneHust U MHOKeCTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkmun. [IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH
Pa3nes 2. Crenenn u kopau. CTeneHHasi, NOKa3aTeJibHasi H JJorapupmuyeckas pyHKouu 42
Tema 2.1. Coneprxanue yueOHOro MaTepuasa 4
ApudmeTnueckuiit KopeHb ApudmeTrueckuii KOpeHb HaTypalbHOM cTeneHu. JlelcTBus ¢ apupMeTHYeCKUMHU OK 01,
N—O0M CTEINEeHHN. KOPHSIMH N—OM CTETIEHHU. OK 02,
Tema 2.2 Coneprxanne yueOHOTO MaTepuana 4 OK 03,
Crenenun. CTaHIIapTHaH CreneHs ¢ LENILIM IOKa3aTelIEM. CTaHI[apTHaH (bopMa 3aIliCU JEeHUCTBUTECIBLHOTO YHCIIA. OK 05,
dbopma 3amucu Hcnonb3oBanue moaxofsmield (HOpMbl 3aUCH JIEHCTBUTENBHBIX YHCEN MM PEelIeHHs OK 06,
NENCTBUTENBHOTO Yncia IIPaKTUYECKUX 3a/1a4 U [IPEJICTaBICHUs JaHHbIX. CTENEHb C palliOHAIBHBIM IIOKa3aTEIIEM. OK 07
CpoiictBa creneHu. [IpeoOpa3oBaHue BBIPAXCHHUH, COAEPXKALIMX CTEMECHH C IIK 1.2
paloHaIbHBIM ITOKa3aTelIeM
Coneprxanne y4eOHOTO MaTeprana 2
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Tema 2.3.
Crenennas pyHKIUSA

CrenenHast pyHKIHS C HATypalIbHBIM M IEJBIM TOKa3zareneMm. EE cBoiicTBa u rpaduxk.
CBoiicTBa U rpaduk KOpHS N-0if CTENEHN

Tema 2.4. Uppaunonaneueie | Comepxkanue yaeOHOT0 MaTepuana 6
YpaBHEHHUs U HEpaBeHCTBAa | Pemienue uppaluroHalbHBIX YPaBHEHUN 1 HEPABEHCTB
Tema 2.5. Ilokazarenbnble | Comeprkanre yueOHOTO MaTepraia 6
ypaBHEHHUS U HEpaBeHCTBA | [lokazarenbHble ypaBHEHUS U HEPABEHCTBA
Tema 2.6. Copepxanne yaeOHOT0 MaTepuana 6
Jlorapu¢m uncna. Coiictsa | Jlorapupm uucna. JleciTuuHble W HaTypajibHble Jjorapudmel. IIpeobpasoBanne
JorapugpmMoB BBIPXEHUI, COIepIKALIUX JTOTapr(PMbI
Tema 2.7. IlokazarenpHas | Comep:xaHue yueOHOTo MaTepuana 8
u norapupmuueckas | [TokazarenbHas W jgorapudmuueckas (YHKIHH, WX CBOMCTBA M IpadUKH.
byHKIIH, ypaBHeHus, | JlorapudmMuyeckie ypaBHEHHs 1 HEpaBEHCTBA
HEPaBEHCTBA
Tewma 2.8. IIpodeccnoHalbHO OPUHEHTHPOBAHHOE COAEpP:KAHMEe (COoAep:KaHHe IPHUKJIAJIHOIO 4
Jlorapudmel B mpupoie MOLYJIs1)
Y TEXHUKE [Tpumenenue norapugma. Mcropus pasButus maremMaTuku. Jlorapudmudeckas crnupaib
B npupone. Ee maremarnueckue cBoiicTBa. Mcmonb3oBaHue rpadukoB GpyHKOMA a1
HCCIIEIOBaHM MPOLIECCOB U 3aBUCUMOCTEN, KOTOpPBIE BOZHUKAIOT IPU PELLIEHUU 3a1a4 U3
pa3nuYHbIX 001acTeil HayKH U pealbHOM KU3HU
Tema 2.9. Coneprxkanne yueOHOT0 MaTepuana 2
[IpuMeHeHne ypaBHEHUH, Hcnonb3oBanue rpa@ukoB (GyHKUIUN JUIsl pEelIEHUS YpaBHEHUN M JIMHEHHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpumeHeHNne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTUYEeCKUX 3alad U
K PEILIEHUIO 3314 3aJa4 U3 pa3IMYHBIX 00JacTel HAYKU M peabHON JKU3HU
Pa3nes 3 IIpsimble M JIOCKOCTH B POCTPaHcTBe. KoOpAMHATHI M BEKTOPBI B IPOCTPAHCTBE 30 OK 01,
Tema 3.1. Coneprxanne y4eOHOTO MaTeprana 4 OK 02,
[ToBropenne nnanuMerpuu. | OcHOBHBIE (GUTYpBI, GakTel W TeopeMbl IutaHuMeTpuu. OCHOBHBIE —TOHSTHS OK 03,
OcHOBHBIE IIOHATHA | cTepeoMeTpud.  Touka, TmpsMas, IJIOCKOCTh, MpocTpaHcTBO.  [lonsATne 00 OK 05,
CTepEeOMETpUN aKCHOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 OK 07
HUX K 1.2
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Tema 3.2.

[IpsimMble U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamienbHOCT  NPSIMBIX,
OpsIMOM ¥ IIOCKOCTH,
IIJIOCKOCTEH

Conepxkanue y4eOHOro MaTepHuaia

B3anMHoe pacrosioskeHue MpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, TapajUIeIbHbIE 1
CKpeuuBaromuecs npsamele. [lapamiensHOCTh NPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napajyie/ibHble  TIpsSMbIE B MPOCTPAHCTBE,  IMAPAUICTBHOCTh  TPEX  MPSIMBIX,
MapajuieIbHOCTh NPSIMOM U TUIOCKOCTH. YTJIBI C COHANPAaBJICHHBIMH CTOPOHAMH, YTOJ
MEXIy TPSMBIMH B TpocTpaHcTBe. [lapamielbHOCTh IIOCKOCTEW: IapajuieibHbIC
IUIOCKOCTH, CBOKMCTBa TMapaUIeIbHBIX IUIOCKOCTEH. [Ipocreiinmme mpocTpaHCTBEHHBIC
(GuUrypHl Ha IIOCKOCTH: TETPadAp, KyO, mapauieJenune 1, IOCTPOSHNUE CeUeHUI

Tema 3.3.
[IepneHUKYISAPHOCTH
MPSIMBIX

M IIJIOCKOCTEH

Coneprxanue yueOHOro Matepuania

[lepneHquKyIsIpHOCTE MPSIMOM M TUIOCKOCTH: TEPHEHAMKYJIAPHBIE TMPSIMBIE B
MIPOCTPAHCTBE, MpsAMbIE MapajielbHble U MEPIEHANKYISPHbIE K IUIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTA MPSMOIM U IIOCKOCTH, T€OpeMa O MPsIMOW MepreHANKYISIPHON
TJIOCKOCTH

Tema 3.4.
Vsl MeXAy NPSIMBIMU
U TUTOCKOCTSIMU

Copep:xanue yueOHOT0o MaTepuana

Yribel B NPOCTPAHCTBE: YroJdl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIA YIoOJI,
JIMHEWHBIN yTOJ1 ABYTPAHHOIO yruia. [IepneniuKyisap 1 HakJIOHHBIE: PACCTOSIHUE OT TOUYKHU
710 TJIOCKOCTH, PacCTOSTHUE OT MPSAMOM /10 TIIOCKOCTH, MPOEKIUs (PUTyphl HA MIIOCKOCTb.
[TepneHIUKYIAPHOCTE IIIOCKOCTEN: NMPU3HAK MEPIEHIUKYIAPHOCTH JBYX IUIOCKOCTEM.
TeopeMa 0 TpEX nepHEHAUKYIIApax

Tema 3.5.
Koopaunatsl U BEKTOPBI
B IIPOCTPAHCTBE

Copepxanue yueOHOTO MaTepuana

Bexktop Ha miockoctu M B mpoctpaHcTBe. ClOKEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BekTOopa MO TPEM HEKOMIUIAaHAPHBIM
BekTopaM. lIpaBmino mapamnenenunena. Pemienue 3amad, CBSA3aHHBIX C IIPUMEHEHHEM
MpaBUJ ACUCTBUI ¢ BekTOpaMH. [IpsMoyronbpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue 3agaun B KOOpAUHATaX. YTOJI MEXIY BEKTOpaMHU.
CkansipHOE€ TIpOM3BEACHHUE BEKTOPOB. DBplunciieHHe yrioB MeXAy MpsAMBIMH H
IJI0CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METOJ IPU PELIEHUH T'€OMETPUUECKHX 3aa4

Tema 3.6.
[IpsiMbIe ¥ TUIOCKOCTH

IIpodeccnonaibHO OpEHTHPOBAHHOE COJePKaHUE (COIePKAHNE TPUKIIATHOTO
MO/1YJIfA)
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B IMIPAKTUYCCKHUX 3aJladax

PacrnionoxeHne npsMbIX U IUIOCKOCTEM B OKpYyXarolleM Mupe (Ipupojie, UCKYCCTBE,
apXUTEKTYype, TEXHUKE). PellieHne npakTuKo-OpueHTUPOBAHHBIX 3a7a4

Tewma 3.7. Copepxanne yaeOHOT0 MaTepuana 2
Pemenue 3anau. [Ipsmbie Pemenue 3a1ay Ha HAXOKIEHNE T€OMETPHUUECKHUX BEJIMUMH C UCTIOJIb30BaHUEM arrapaTa
Y IUIOCKOCTH, KOOPAUHATEl | BEKTOPHOM aJIreOphI
U BEKTOP
Pa3znea 4. OcHoBbI TPpUTrOHOMeTPUHU. TpUroHomerpuyeckne GyHKIUM 26
Tema 4.1. Copepxanne yaeOHOT0 MaTepuaa 6
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCUHYC U TaHI'€HC YHMCJIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC

YHCJIOBOTO apryMeHra. Tpuronomerpuueckas OKPY’KHOCTBb, olpezesieHue

TPUTOHOMETPUYECKHUX (YHKIIHI YUCIOBOTO apryMeHTa
Tema 4.2. Ocnosuble | Conepxanue yueOHOro MaTepualia 6
TPUTOHOMETPHYECKHE [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIpaKeHUH. OCHOBHBIE TPHUTOHOMETPHUYECKHUE
TOX/IECTBA (hopMyITBI
Tema 4.3. Coneprxkanue yueOHOro Matepuania 4
Tpuronomerpuueckue Oynkius. lepuoguueckue ¢pyHkuuu. TpuroHomerpuueckue QyHKIMH, UX CBOMCTBA U
(GyHKIMM, HMX CBOWCTBA U | rpaduku

OK 01,

rpaduxu OK 02,
Tema 4.4. Copepxanue yueOHOTO MaTepuana 6 OK 03
Tpuronomerpuueckue Pemrenne  TpuroHomerpuueckux — ypaBHeHMil.  [IpuMepel  TPUTOHOMETPHUYECKHUX OK 0 4:
YPaBHEHMS U HEPABEHCTBA | HEPABEHCTB OK 05,
Tema 4.5. IIpoeccnoHa/IbHO OPHEHTHPOBAHHOE COAEPKAHHME (COAepKaHUE IPHUKIATHOIO 2 OK 06,
Hcnonb3oBanue MO/LYJIst) 1K 1.2
TPUTOHOMETPHUHU [IpoBeeHne MpakTUYECKUX pacyeToB o (opMmyinaM TpuUroHomeTpuu. Mcmonb3oBaHue
B IIPO(eCCHOHANIBHOM cepe | rpaduKoB GYHKIUIT I HCCIIEI0BAHKS TPOLIECCOB M 3aBUCUMOCTEH, KOTOPBIE BOZHHKAIOT

IIPU PEUICHNH 33124 U3 IPYTUX YUeOHbIX AUCHUIUIMH U PeaIbHOM KU3HU
Tema 4.6. Coneprxanne yueOHOTO MaTepuana 2
Pemenue 3a1a4 | Tpuronomerpudeckue QyHKINUU, TOXKAECTBA U ypPaBHEHUS
TPUTOHOMETPUHU
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Pa3znen S. MHOrorpaHHHMKH M TeJjla BpalleHHUs 34

Tema 5.1. Copepxxanne yaeOHOT0 MaTepuana 8

MHororpaHHuKu [lonsiTiE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOTOTPaHHMKA, BBIMYKJIbIE U
HEBBIIYKJIbIE MHOTOTPAHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma;
IpaHd M OCHOBaHMs MpPHU3MBbI; IpsMas W HAKIOHHas HpPU3MbI; OOKOBas U IOJHAs
[IOBEPXHOCTb npu3Mbl. [lapamnenenumnes, NOpsSMOYTOJBHBINA MApAJLICNICHUINIE] U €ro
cBoiicTBa. [Tupamuza: n-yroiapHast mupaMuaa, TpaHu ¥ OCHOBaHUE MUPaMU/ibl; O0KOBas U
[I0JIHAs IOBEPXHOCTh IUpPAMMJIbl; MpaBUIbHAs M YCEUYEHHAs NHUpaMUAA. DJIEMEHTHI
NpU3MBI M TTUPaMUbl. BBIUKCIIEHHE 371€MEHTOB MHOTOTPAaHHHUKOB: pEOpa, AMaroHau,
YTJIBI

Tema 5.2. Copep:xanue yueOHOTo MaTepuana 6

ITpaBuiibHBIE IIpaBuiibHBIE MHOTOTPAHHMKM: IIOHATHE IPaBWJIBHOIO MHOIOTPaHHMKA; IIPABHJIBHAS

MHOTOTPaHHMKH. IIpU3Ma U IpaBWIbHAs NUPAMM/A; NIPaBUIbHAS TPEYroJbHas MUPAMMUIA U MTPaBUIIBHBIN

[Tnomane IIOBEPXHOCTH | TeTpasdap; kyO. [IpencraBienne o mpaBMIIbHBIX MHOTOTPAHHUKAX: OKTadIp, HOACKAdIp U

MHOTOTPaHHUKOB ukocayap u ap. Cedenus npusmbl U nupamuabl. [lnomans 00OKOBOM NMOBEPXHOCTU U
MIOJIHOM TMOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAJh OCHOBAHMM, TeopemMa O OOKOBOI
MOBEPXHOCTU TMpsMOM Tpu3Mbl. [lnomaas OOKOBOWM IMOBEPXHOCTHM U TMOBEPXHOCTH
MpaBWIbHON NHUpPaMUJbl, TeOpeMa O IUJIOM@AAU OOKOBOM TOBEPXHOCTH YCEUEHHOM
MIAPAMMIBI

Tema 5.3. Coneprxanue yueOHOro MaTepuasa 8

Tena Bpamenus

[unuaapudeckas MOBEPXHOCTh, 00Opa3ymoollue IUIHMHIPHYECKONH TMOBEPXHOCTH, OCh
III/IJIHH)IPH‘IGCKOﬁ HOBerHOCTI/I. LII/IJ'II/IHJIp: OCHOBaHUA " 60KOBa$[ HOBerHOCTI),
oOpasyromas ¥ OCb, IUIONAAhr OOKOBOM | TIONHOW TOBepXHOCTH. KoHmdueckas
MTOBEPXHOCTh, O00pa3yroIne KOHUYECKOH TOBEPXHOCTH, OCh W BEPIIMHA KOHHYECKOMN
noBepxHOCTH. KOHyC: OCHOBaHWE W BepITuHA, 00pa3yrolas U 0Ch, TUIOIIAb OOKOBOM U
MIOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroIIre U BRICOTa, OCHOBAHUS U OOKOBast
noBepxHOCTh. Cdepa U map: UeHTp, paauyc, TuaMeTp, TUIOMIalb MOBEPXHOCTU C(hEephl.
BzaumHoe pacmonoxenue cdepbl W IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe,

OK 01,
OK 02,
OK 05,
OK 06
OK 07
K 1.2
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wiomaab cepsl. M3o0paskeHne Ten BpalleHUs: Ha IUIOCKOCTH. Pa3BépTka mwimHapa u

KOHyca
Tewma 5.4. Copepxanne yaeOHOT0 MaTepuana 6
O0BembI u mnowmwany | [Tousarue o6 00bEMe Tena B mpocTpaHcTBe. OCHOBHBIE CBOMCTBA 00BbEMOB Teil. Teopema
IIOBEPXHOCTEH TEIl 00 00bEMeE NPSAMOYTOJILHOIO Napaljiesienunea U CIeCTBUS U3 He€. 00beM MUpaMubl 1
npu3Mbl. O0bEM LIMHApA, KoHyca. O0BEM 1mapa u miomaab chepsl. IlogobHble Tena B
npoctpaHcTBe. COOTHOLIEHUSI MEXY IIIOMIAIMH IOBEPXHOCTEH, 00BEMaMuU OJ00HBIX
ten. CedeHus UMIMHApA (MApaJICNbHO U NEPIEHIUKYJISAPHO OCH), CEUEHHs] KOHYca
(mapanyenbHOE OCHOBAaHUIO U TPOXOASIEE Yepe3 BEpLIMHY), CEYEHHUs IIapa.
MHororpaHHiK, OMMCAaHHBIA OKOJO cdephl; cdepa, BHcaHHAss B MHOTOTPAHHUK WJIH B
TEJI0 BpallleHus
Tema 5.5. IIpodeccnonasibHO OPHEHTHPOBAHHOE COAepP:KaHMEe (COAep:KaHHe TPHUKJIAJTHOTO 4
JIBuKeHME B IPOCTPAHCTBE. | MOAYJIfA)
Ceuennss u xoMmOuHanuu | CHMMETpHUSI B MPOCTPAHCTBE: CUMMETPHS OTHOCHTEIBHO TOYKH, MPSIMOM, IIOCKOCTH.
IPOCTPAaHCTBEHHBIX QUIYp | DJIEMEHThI ~ CUMMETPUM B  NHpPaMUAaX,  MapajuielieluIeaX,  MPaBUIbHBIX
B npodecCHOHANBHBIX | MHOTOrpaHHUKaX. CHMMETPHSI B IPUPO/IC, APXUTEKTYPE, TEXHUKE, B OBITY, B IPOPECCH.
3a7a4ax Hcnons3oBanne ABMKEHUHN B IPOCTPAHCTBE MPU pelieHuu 3anad. Iloctpoenue cedeHnit
MHOTOTPaHHUKOB W Ten BpameHus. Meton cnenoB. KomOuHamus Ten BpaiieHus U
MHOTOIpaHHHUKOB. Vcnosibp3oBaHne KOMOMHAIMKA MHOTOIPDAaHHHKOB M TEJl BpallleHHs B
IIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax
Tema 5.6. Coneprxanue yueOHOro MaTepuasa 2
Pemenune 3a/1a4. | Beiuucienne BenuuMH (IJIMHA, Yyroj, 00beM, MJIOMadb TOBEPXHOCTH) T€OMETPHUUECKHUX
MHororpanHMkM M Tena | puryp, HUCHONB3yd HW3y4eHHble QOopMynbl ©  MeToabl. llocTpoeHne cedeHHid
BpallleHus MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBIMOJHEHHE (BBIHOCHBIX) TUIOCKUX YepTexel Hu3
PUCYHKOB MTPOCTHIX O0BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pa3nea 6. [Ipon3Bognas u nepsoodpasHasi pyHkuuun 50
Tema 6.1. Coneprxanue yueOHOro MaTepuaa 2

[IpoMexyTK MOHOTOHHOCTM (QYHKIMHU. MaKCUMyMbl HW MHUHUMYMBI (QYyHKIUU.

Haubonbiiee u HanMeHblee 3HaUeHEe (QYHKIIUU Ha TPOMEKYTKE
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MoHoTOHHOCTE u

AKCTPEMYMBI byHKIMN.

Touku 3KCTpEMyMa

Tema 6.2. Coneprxkanne y4eOHOT0 MaTepuaia 6

ITonsatne  HempepbiBHOCTH | HempepbiBHBIC GyHKIIMK. MeTOT MHTEPBAJIOB IS PEIICHHUS HEPABEHCTB

GyHKIIHH. Mertox

MHTEPBAJIOB

Tewma 6.3. Coneprxkanue yueOHOro MaTepuania 10

[IpounsBoaHasl. [IpousBomnas ¢yHkuuu. [‘eomerpuuecknii M (U3NYECKUH CMBICT TPOU3BOJHOM.

I'eomerpuuecknii u | IlpousBoaHbIe neMeHTapHBIX QyHKIHA. DOpMyIIbl HAXOKIACHUS TPOU3BOAHON CyMMBI,

duznyeckuit CMBICJ | IPOU3BEICHUS U YaCTHOTO (pyHKIUN

MPOU3BOTHOM

Tema 6.4. Mounotonnocts | Coaep:xanue yueOHOTo MaTepuana 6

byHKLIUY. Touku | [IpumeHeHre NPOU3BOJHON K HCCIEAOBaHUIO (DYHKIIUI HA MOHOTOHHOCTD U 9KCTPEMYMBI

IKCTpEMyMa

Tema 6.5. Coneprxanne yueOHOT0 MaTepuasia 6

HaunOonbmiee u Hanmensiiee | Haxoxaenne HauOOMBIIEr0 W HAMMEHBIIETO 3HAYCHHS (YHKIMM Ha OTpE3Ke.

3HaueHus: QyHKIUU [IpumeHeHre NMPOM3BOMHOM JUIsl HAXOXKIEHUS HAWIyYLIEro PELIEHHWS B IPUKIJIATHBIX
3ajjavax, JAJs OIpeesieHusl CKOPOCTH Ipoliecca, 3aJaHHOro (GopMysoi uiu rpadukom

Tema 6.6. Haxoxnenue | [IpogeccuoHATbHO OPHEHTHPOBAHHOE CcoOJepxkaHue (coaepikaHMe NPHUKJIAJTHOTO 6

ONTUMAJILHOTO PE3yJIbTaTa C | MOAYJIs1)

MOMOIIbIO TPOU3BOIHOMN [Ipuknanuele 3agauyd, B TOM YHCIIE€ COLUAIBHO-3KOHOMUYECKOTO M (U3HUYECKOTO
XapakTepa, UX pelieHre CpeiCTBaMi MaTeMaTHYeCKOIro aHaJIu3a

Tema 6.7. Coneprxanne yueOHOTO MaTepuana 6

[lepBooOpa3nas ¢pyHKIMU IlepBooOpasnasi. Tabnuma nepBooOpa3HbIX

Tema 6.8. Coneprxanue yueOHOro MaTepuaa 6

[Imomaaer KpPUBOJIMHEHMHOMN
Tpaneuuu. dopmyna
Herorona — JleiiOauma

WuTerpan, ero reomeTpuyeckuil M (QuU3MYeckuil cMbIci. BpluncieHue uHTErpaia o
dhopmyne HeroTona-Jleitonuma

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
I[IK 1.2
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Tewma 6.9. Copepxanne yaeOHOT0 MaTepuana 2
IIpumenenue npousBoaHoOK | Pemenue 3a1a4 Ha MpUMEHEHNE TPOM3BOIHON U MHTETpaa Il BBIYUCICHUS (PU3HUECKUX
U TIepBO0Opa3HON (PYHKUIMHU | BEIMYUH M ILUIOIIAIEH
Pa3znen 7. Teopusi BepoATHOCTEH M CTATUCTUKA 32
Tema 7.1. Coneprxkanne yueOHOT0 MaTepuasia 2
IIpencraBiaeHue faHHBIX [IpencraBnenne JaHHBIX C MOMOILIbIO Tabmui U nuarpamm. CpenHee apugmeTndeckoe,
U onyMcarenbHas CTaTUCTHKA | MeAMaHa, HauOoJblllee M HaWMEHbIIEe 3HAUCHHs, pa3Mmax, AMUCIEPCHUs, CTaHAAapPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Tema 7.2. Coneprxkanue yueOHOro MaTepuania 6
Crnyuvaiinble COOBITHSL. CayuvaiiHbple SKCIIEpUMEHTHI (OIBITHI) U CilydailHble COOBITHS. DJIEMEHTAapHbIE COOBITHS
Onepauun Hajx COOBITUAMH | (MCXO/bI). BeposATHOCTh ClydaiiHOrO COOBITHSA. BJIM30CTh YacCTOTBI U BEPOSITHOCTH
coObiTHil. CiyyaiiHble ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
BeposiTHOCTH COOBITHI B OIIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH.
Onepauuu Haja COOBITHSAMU: IepeceueHue, 00beIMHEHUE, IPOTUBOIOIOKHbBIE COOBITHS.
Huarpammbl  Oiinepa. DopMmyna CIOXKEHHUS BEPOSTHOCTEH. YCIIOBHAs BEPOSITHOCTD.
YMHOXeHue BeposTHOCTeH. [lepeBo ciywailHOro skcrnepuMmeHta. dopMmyrna MOJTHOU
BeposiITHOCTH. HezaBucumbie cOOBITUS OK 01, OK 02,
Tema 7.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAeCpPKAHUE (COAEpPKAHHE INPHUKJIATIHOIO 8 OK 03,
BeposiTHOCTB MOIYJIs1) OK 04
B npodeccuoHanbHbIX | [lepBuunas 00pabOTKa CTATUCTHYECKMX JaHHBIX. | pauueckoe WX MpeICTaBICHHE. OK 06
3a/1a4ax HaxoxzaeHue cpenHUX XapakTepUCTUK, HaOrogaeMbIX JaHHBIX. OlleHKa BEpOSITHOCTU I[IK 1.2
cOOBITHS B MPOECCHOHATBHON JESTEIbHOCTH, pelIeHne NMPo(ecCHOHAIBHBIX 33/1a4 Ha
BEPOATHOCTb COOBITHS, TPUMEHEHHE CTAaTUCTHUYECKUX METOJOB I pEeLICHHs
npodeccnoHanbHbIX 3a7a4
Tema 7.4. Coneprxanue yueOHOro MaTepuasa 4
OnemeHTHl KOMOMHaTOpuku | KomOuHaTOpHOE mMpaBmio ymHokeHus. [lepectanoBku u hakTopuai. Yuciao coyetanuii.
Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHa
Tema 7.5. Coneprxanne y4eOHOTO MaTeprana 2
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Cepun mociieoBaTeIbHBIX

bunapHbIii ciy4aliHbIi ONBIT (MCHIBITAHUE), yCIIEX U Heynada. HezaBucuMble HCIIBITaHNUS.

UCIIBITAaHUI Cepus He3aBUCUMBIX UCHBITAaHUI 0 niepBoro ycnexa. Cepusi HE3aBUCUMBIX MCIIBITAHUN
bepuymm
Tewma 7.6. Coneprxkanne y4eOHOT0 MaTeprasa 6
. Cnyuaiinass BenuuuHa. Pacnpenenenue BeposiTHOcTeW. [[uarpamma pacnpenesieHus.
CnyuyaliHple BEIUYMHBI U .
ITpumeps! pacnipesienieHni, B TOM YHCIe, TEOMETPUUECKOe U OMHOMUAIIBHOE.
pacrpencieHus. .
UucnoBele XapaKTEpPUCTUKU CIydalHBIX BEIUYMH: MAaTeMaTU4YECKOE OXUIAHHE,
MaremaTnuecKkoe 0KHIaHHUE
. . JUCIIEPCUsl M CTaHAApTHOE OTKJIOHEHHe. lIpuMepsl NpUMEHEHHs MaTeMaTU4eCKOIo
CIIy4aliHOH BEJINYUHBI .
O’KMJIaHHUsI, B TOM YHMCJIE B 3371a4aX U3 [I0BCETHEBHON )KM3HU. MaTeMaTH4eCcKoe OKUJaHue
OWHApHOH CIy4ailHOM BeMWYMHBL. MaTeMaTHYeCKOe OXHIAHHE CYMMBI CITydailHBIX
BEIMYMH. MaTeMaTHuecKoe 0)KUIaHUE U TUCIIEPCUsl TEOMETPUUECKOI0 1 OMHOMHUAIBHOIO
pacrpeneneHuit
Tema 7.7. Copep:xanue yueOHOro MaTepuana 4
3akoH  OonbIMX  uHCel. | 3aKOH OOJBIIUX YKMCEN U €r0 POJib B HayKe, MPUPOjIe U 00IIecTBe. BhIOOPOUHBIH METO
HenpepeiBable  ciydaiinble | nccnenoBanuii. [IpuMepbl HEMpPEpBIBHBIX CIydalHBIX Benu4uH. [IoHATHE O TUIOTHOCTH
BEJIMYMHBI (PAaCHpesIeNIeHus) | pacipeesicHus. 3alaud, NPUBOJIINE K HOPMalIbHOMY pachpenerneHuto. [loHsTtue o
HopmansHoe HOPMAaJIBHOM paclpeieeHun
pacrpeneieHue
IIpomexyTounas arrectanus (AuddepeHIMPOBAHHBIN 3a4eT) -
Bcero: 232
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3. YCJIOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
TACIHATITAHBI

3.1 MarepuaabHO-TeXHHYECKOe o0ecreyeHue

Peanuzanuss mporpaMMbl yueOHOH UCHMIUIMHBI TPOM3BOIUTCA C TPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOIMH M TpeOyeT Haluyusl 3JIEKTPOHHOM 00pa3oBaTENbHOM Cpensbl;
ydeOHOro KabuHeTa.

OobopynoBanue y4eOHOro KaOuHeTa:

® KJIaCCHAs JI0CKa;

® [10CaJI0YHbIE MECTA MO0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO MpenoaaBaTes;

® yueOHO-IIPAKTUIECKOE o0opynoBaHue, Heo0XoIuMoe TUIs POBEJCHUS
MPEAYCMOTPEHHBIX MMPOrpaMMO IpakTUueckux 3aHsatuid. B coorsercrBue ¢ n1.4.4 ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

® KOMIIBIOTEPHI C BEIXOZOM B ceTh Internet;

e caiiT «JIuyHas cTynus» ¢ BOBMOXXHOCTBIO PaOOTHI C 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcomM;

® 53JEKTPOHHbIE OMOJIIMOTEUHBIE PECYPCHI.

YuyeOHO-MeTOANYeCKOe o0ecTieYeHre I CIMIIJIMHbI:

* METOJUYECKUE YKa3aHUs MO OPraHU3alNU IPAKTUUECKUX 3aHATUH;

* METOJIMYECKUE YKa3aHUS 10 CAMOCTOSTENbHOI paboTe.

IIporpammHoe obecnieueHue:

[IporpamMmMHOe obOecrieueHune, SBISIONIEECS YacThO AJIEKTPOHHONW WHGOPMAIMOHHO-
o0pazoBaTenbHOM cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSX:

- KOMIIBIOTEPHBIE O0YUYAIOIINE MPOTPAMMBI;

- TPEHUHTOBBIE M TECTUPYIOIITUE TTPOTrPAMMBI;

- WHTEJUIEKTyaJIbHbIE POOOTHU3UPOBAHHBIE CHCTEMBl OIICHKHM KaueCTBa BBITTOJIHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBast cuctema «KoHCyabTaHT Tutocy, «l'apanty;

- anekTpoHHO-OmOnmmoreynas  cucrema (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- IporpaMma yrpasiieHus oopazoBareiabHbIM TporieccoM B DUOC (Madopmanmonnas
texHosorus. [Iporpamma yrpasnenust oopazoBarenbHbIM mporieccom. KOMBAT).

3.2. UupopMmannoHHoOe oOecnedeHne peajn3alui NPorpaMMbl
OcCHOBHbBIE HCTOYHUKH
1. Anmumos I A., Konsirun FO.M., TkaueBa M.B. u 1p. Matemaruka.Maremaruka: anredpa
Y Hayvaja MaTeMaTU4ecKoro aHajau3a, reomeTpus. Anredpa U Hauyajga MaTeMaTUYECKOro aHaIn3a.
10 - 11 xmacc. - AkmmonepHoe obmiectBo «M3natenscTBO «IIpocBemieHuey
2. Aranacsn JI.C., byry3oB B.®., Kagomnies C.b. u ap. Maremaruka: anrebpa u Haudana
MaTeMaTH4YecKoro aHaimsa, reomerpus. ['eomerpus 10 - 11 kmace. - AKIMOHEpHOE 00IIECTBO
«M3marenscTBO «lIpocBemenue»
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3J1€KTp0Hl-lble H3TAHUA

3. Beepoccuiickue nnrepuet-onumnuansl. - URL: https://online-olympiad.ru.

4. Enunas xomeknus nupoBbIX oOpa3oBaTenbHBIX pecypcoB. - URL: http://school-

collection.edu.ru .

5. Hayunas anexktponnas oubnuoreka (H3bB). - URL: http://www.elibrary.ru.
6. OTKpBITHIN KOJUTeHK. Maremaruka. - URL: https://mathematics.ru.
7. ToBTopum maTemaTuky. - URL: http://www.mathteachers.narod.ru .

8. CripaBOYHHUK MO MaTEMATHKE JJIs IKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

9. ®enepanbhsbiii nopran «Poccuiickoe oOpasosanue». - URL:http://www.edu.ru.

4. KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIbHOM JTACIHUILIAHBI

KOHTpOJIL N OLCHKA PE3YyJIbTaTOB OCBOCHUA O6H.I€O6p330B8.T€HBHOfI JUCHUITIIMHBI

PAaCKpPBIBAKOTCA YCPE3 NUCHUIINIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC HA q)OpMPIpOBaHI/Ie O6I.I.[I/IX

U Tpo(peCcCHOHANBHBIX KOMIIETEHIIMH 110 pa3/esiaM H TeMaM COJIepKaHusl y4eOHOro MaTepHrara.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTeHIUs MeponpusiTUus

OK 01. Beibupars cnoco0wsr | Tema 1.1, 1.2[T-o/c, 1.3, | LlryaupoBanue

peLeHust 3agau | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue
npodeccuoHanbHOM Temsr 2.1- 2.7, 2.8 TI-o/c, | BrimoaHeHHe MpakTHYECKUX

NEeSITeIbHOCTH  MPUMEHUTENbHO | 2.9. 3aJlaHuif
K pa3JINYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | BeimonHenue 3agaHuil Ha
3.7. HK3aMeHe
Temsr 4.1 - 4.4, 4.511-0/c,
4.6.
Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.511-0/c, 5.6.
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwer 7.1, 7.2, 7.311-0/c,
7.4-7.7.
OK 02. Ucnons3oBare | Tema 1.1, 1.2[1-o/c, 1.3, | IltynupoBanue
cOoBpeMeHHbIe cpencTBa nowucka, | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

aHamM3a W HMHTEpIpeTalnuu
uHopManuu,

¥ UTH(POPMALIMOHHBIE TEXHOJIOTUU
ISt BBITTOJTHEHHS 3a1a4
npodeCCHOHATBHON
JeATEIIEHOCTH

Temwr 2.1- 2.7, 2.8 II-0/c,

2.9.
Temur 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temsr 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temsr 5.1, 5.2, 5.3II-o/c,
5,4, 5.511-0/c, 5.6.

BrinosnHeHne npakTUUeCKux
3aJaHui
Brimmonnenune 3agaHuili  Ha
JK3aMeHe
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Temrr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwer 7.1, 7.2, 7.3I1-0/c,
74-17.1

OK 03. [TnanupoBats | Tema 1.1, 1.2I1-o/c, 1.3, | LlrymupoBanue

u peanu3oBbiBaTh coOctBenHoe | 1.411-o/c, 1.5I1-o/c, 1.6. TectupoBanue
npodeccuoHaIbHOE Temwr 2.1- 2.7, 2.8 I1-o/c, | BeimoaHeHne mpakTUYECKUX
u JIUYHOCTHOE passutue, | 2.9. 3aIaHuI
IIPEANPUHUMATEIIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | Brmmonnenune 3agaHuii Ha
JESITENIbHOCTD 3.7. JK3aMeEHe

B mpodeccuonansHoii chepe, | Temwr 4.1 - 4.4, 4.511-o/c,

UCIIOJIH30BaTh 3HaHus | 4.6.

mo mpaBoBoii W QunHancoBoi | Temsr 6.1 - 6.5, 6.611-0/c,

rpaMOTHOCTH 6.7-6.9.

B Pa3IMYHBIX )kusHennelx | Temsr 7.1, 7.2, 7.311-o/c,

CUTYaIUsAX 74-77

OK 04. Oddextusno | Tema 1.1, 1.2[T-o/c, 1.3, | LlrymupoBanue
B3auMoJieiicTBoBaTh U pabortath | 1.411-o/c, 1.511-0/c, 1.6. TectupoBanue

B KOJUICKTUBC U KOMaH/IC

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.

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

Temsr 7.1, 7.2, 7.311-o/c,
7.4-17.7

BrinosHeHne npakTUYECKUX
3alaHUN
Brinonnenune 3agaHnuii Ha
JK3aMEHE

OK 05. OcyiiecTBasTh YCTHYIO
U MHCbMEHHYI0O KOMMYHUKAIUIO

Tema 1.1, 1.211-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.

[lItyaupoBanue
TectupoBanue

Ha TrocylapcTBeHHOM  s3bike | Temsl 2.1- 2.7, 2.8 II-o/c, | BbinonHeHHe NMpaKTHUECKUX
Poccuiickoii ®enepanuu | 2.9. 3a7laHui
c Y4ETOM ocobennocrerr | Temwr 3.1 - 3.5, 3.6I1-o/c, | Beimonnenune 3amaHuii Ha
COLMAITBHOTO 3.7. AK3aMEHEe
U KyJIbTYPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c,

4.6.

Temnr 5.1, 5.2, 5.311-0/c,

5,4, 5.5I1-o0/c, 5.6
OK 06. IposiBnate rpaknancko- | Tema 1.1, 1.2[T-o/c, 1.3, | LlryaupoBanue
NaTPUOTHYECKYIO nosunuto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue
JEMOHCTpPHpPOBaTh  oco3HaHHoe | Temur 2.1- 2.7, 2.8 II-o/c, | BrimonHenne nmpakTUYeCKUX
MTOBEJICHHE Ha ocHoBe | 2.9. 3aJaHuH
TPaIULIMOHHBIX poccuiickux | Temsr 4.1 - 4.4, 4.5I1-o/c, | Beimonnenue 3amaHuii Ha
JIyXOBHO-HPaBCTBEHHBIX 4.6. AK3aMEHEe
LIEHHOCTEH, Temwr 5.1, 5.2, 5.3I1-0/c,
B TOM umcine ¢ ydetom | 5,4, 5.511-o/c, 5.6.
rapMOHU3AIUN
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MCXKHAIIMOHAJIbHBIX
N MCXKPCIIMTUO3HBIX OTHOMCHHﬁ,

Temer 7.1, 7.2, 7.3I1-0/c,
7.4-7.7

MPUMCHSITh CTaHJapThI
AHTUKOPPYIIIMOHHOTO
ITOBEICHUS
OK 07. ConetictBoBary | Tema 1.1, 1.2I1-o/c, 1.3, | IryaupoBanue
COXpaHEHUIO okpyxatomenn | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue
cpensl,  pecypcocoepexennro, | Tembr 2.1- 2.7, 2.8 I1-o/c, | BrlmonHeHue npakTUYECKUX
MIPUMEHSTH sganug | 2.9. 3aJaHul
00 H3MEHEHUU knuMara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | Beimonnenue 3amaHuii Ha
IIPUHLIMIIBI oepexxnuBoro | 3.7. JK3aMEHe
IIPOU3BO/JICTBA, spdextuBHo | Temwr 5.1, 5.2, 5.3II-o/c,
JeHCTBOBAaTh B upe3BbIUanHbIX | 5,4, 5.511-0/c, 5.6.
CUTyaIUAX Temnr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9
[IK 1.2. Ilpumensars Hopmbl | Il-o/c [lItyaupoBanue
mpaBa i peIIeHHs] 3a7ad B TectupoBanue
npoQecCuOHATIbHON BrlinonHeHne npakTHYeCKuX
JIEATETbHOCTH 3aJlaHu i

Brinonnenune 3agaHnuii Ha
JK3aMeHe
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