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1. IACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOT'O ITPEJIMETA
OVIL.03 MATEMATHUKA

1.1. O6s1acTh NPUMEHEHHUSI IPOTPAMMBI

[Iporpamma  obmieoOpazoBaTensHoro  ydebnoro  mpeamera  OVYILO3
Maremaruka npeaHazHadeHa st udydeHuss Marematuku B HOY 10 «Hanorossiii
KOJUIEIDK», PEaM3YyIOIEero 00pa30BaTE/IbHYI0 IPOrpaMMy CpPEOHEro  OOIIEro
o0Opa3oBaHMsI B TIPE/IE/Iax OCBOCHHUSI OCHOBHOM Mpo¢ecCHOHaIbHONU 00pa3oBaTeIbHON
nporpamMmMbel  CIIO Ha 0a3e ocHOBHOro oOmiero o0pa3oBaHusi IpU MOJATOTOBKE
cnequanuctoB [IIICC3 no cneunansHocTn 38.02.01 DkOHOMUKA W OyXrajaTepcKuid
y4eT (10 OTpacisim).

1.2. Mecto y4eOHOro mpeaMera B CTPYKType o0pa3oBaTeJbHOM
NPOrpaMMbl

Vueonsii npeamer OVYIL.03 Maremaruka sBigeTcsl y4e€OHBIM MPEIMETOM
oOs3aTeNibHONM TpenMeTHOM obOnactu «Martematnka u  uHbopmatukay DOI'OC
CpeaHero ooiiero oopa3oBaHus.

B crpykrype oOpazoBarenbHori mporpammbl [IIICC3 mpeamer BXOAWT B
0011e00pa30BaTENbHBIN IUKJI, SIBISETCS 003aTEIbHBIM YYCOHBIM MTPEAMETOM.

1.3. Hean u 3ama4ym y4eOHOro mpeaMera — TpeOOBaHHMS K pe3yJibTaTam
ocBoeHHus nmpeameral

[enu yueObHOTO TIpeaAMETa:

- (hopmupoBaHHNE MEHTPATHLHBIX MAaTEMAaTHYSCKUX TOHITHH (YUCIIO0, BETUYHMHA,
reoMeTpudeckasi purypa, nepeMeHHasi, BeposiTHOCTb, (DYHKIHs), 00€CTIeUYMBAIOIINX
IPEeMCTBEHHOCTh M TEPCHEKTUBHOCTh ~ MaTeMaTHYecKOro  oOpa3oBaHUsA
oOyyJarommxcs;

- MO/BEACHNE OOYYaIOIIUXCS Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKH M OKPYXKAIOIIEro MHpa, MOHUMAHHE MATeMAaTHKU Kak
4acTH O0IIeH KyJIbTyphl YEJIIOBEUECTBA;

- pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW 00ydaronmxcs,
MO3HABATENILHON  aKTUBHOCTH,  HUCCJIENOBATENLCKUX  YMEHUN, KPUTUYHOCTH
MBIIIJICHUS, UHTEpeca K U3YUCHUIO0 MaTeMaTUKH;

- ¢dopmupoBanue (yHKIUOHATHLHOM MAaTEMAaTHYECKONW TPAaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMAaTHYECKUE ACTICKThI B PEANbHBIX JKU3HEHHBIX CUTYAIMSIX U TIPH
U3YYCHUU MAPYTUX JIUCUUIUIMH, TPOSBICHUS 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha SA3bIKE MAaTEMATHKU M CO3JaBaTh MAaTEeMAaTUYECKUE MOJICIH,
MPUMEHATh OCBOCHHBIH MAaTeMAaTHYCCKHH ammapaT Uil PEIICHWS IPaKTHKO-
OPUEHTHPOBAHHBIX 3amad, 3aaq npoeccuoHaIbHON JIeSITEIbHOCTH,
WHTEPIPETUPOBATH U OIICHUBATH TOJyYCHHBIC PE3yJIbTATHI.

AKTyaJIbHOCTbh Y4€OHOTO MpeaMeTa:
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HpO(I)I/IJ'II)HaH COoCTaBIArOmas MOXKET OBITH MCIIOJIb30BaHA B JOITOJIHUTCIBbHOM
HpO(beCCI/IOHaJIBHOM O6paBOBaHI/II/I U I YCTAHOBJICHUA MCKIIPCIAMCTHBIX CBHSGﬁ,
T.K. HpO(I)I/IJH)HaH HaIIPpaBJICHHOCTb o0ecIeynBaeTCsl TEMAaTUKOM 3aHITHH.

OcBoenue cogepkanus yudeObHoro mnpeamera OVIL.03  Maremaruka
o0OecrieynBaeT  JIOCTMDKEHHE  OOy4YaloIIMXCA — CICAYIOIIHMX  Pe3yJbTaTOB U
YHUBEPCAJIbHBIX Y4eOHbIX 1eHCTBHIA:

- MnYHOCTHBIX (JIP):

- TOTOBHOCTbH K TPY/y, OCO3HaHUE IIEHHOCTU MAacTEPCTBA, TPY0II00HE;

- TOTOBHOCTb K aKTHUBHOM JEATEIIBHOCTH TEXHOJOTHMYECKON W COLUAJIbHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

- HHTEpEC K pa3au4HbIM c(pepaM mpodecCHOoHABHON eI TeIbHOCTH/

- TOTOBHOCTh u CIIOCOOHOCTD K 00pa3oBaHMIO
U caM000pa30BaHHUIO HA MPOTSHKECHUHU BCEH KU3HU

- c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHOW MPaKTHKW, OCHOBAHHOI'O HA JIUAJIOTE
KYJBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

- c(pOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

- CIIOCOOHOCTh OIICHMBATh CHUTYyalldli0 W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

- 0OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTONYUBOIO OyAYIIETo;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSAM U (WJIM) IPYTUM YJIEHaM CEMbH,
CO3JIAaHUIO CEMBU Ha OCHOBE OCO3HAHHOTO IIPUHSTHUS LIEHHOCTEW CEMEWHOW KU3HU
B COOTBETCTBUU C TpaAUIUsIMHU Hapo 0B Poccuu;

EHHOCTH HAY4YHOTO TO3HAHUS: OCO3HAHWE I[IEHHOCTHM HAyYHOW [IE€ATEIIbHOCTH,
TOTOBHOCTh OCYUIECTBIIATh IMPOEKTHYI0 M HCCIEIOBATEIbCKYI0 JEATEIIbHOCTD
WHJVBUAYAIBHO U B TPYyNIE

- JCTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOIIICHUH;

- CMOCOOHOCTh BOCIPUHHMMATh pPa3JIMYHbIE BHJIBI HUCKYCCTBA, TPaAUulUUd U
TBOPYECTBO CBOETO
U IPYTUX HAPOJOB, OIIYIIATh SMOIIMOHATBLHOE BO3/ICHCTBUE UCKYCCTBA;

- yOEeKIECHHOCTh B 3HAYMMOCTH JUTSt JUYHOCTHU
U 0o0IIecTBa OTEYECTBEHHOTO W MHUPOBOTO MCKYCCTBA, ATHUYECKUX KYJIbTYPHBIX
TpaauIIHAN

Y HapOJHOTO TBOPUYECTBA

- TPAXIAHCKOTO BOCIHUTAHMS: TPUHITHE TPAJULUHUOHHBIX HAIMOHAIBHBIX,
00IIeYeI0BEYECKUX I'YMaHUCTHYECKHUX
U IEMOKPATHYECKUX IIEHHOCTEH;

-IaTPUOTHYECKOTO BOCIIUTAHUS:

IEHHOCTHOE OTHOUIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIaM, HCTOPUYECKOMY H
OPUPOJHOMY  HACJIEIHUIO, TMaMsATHUKaM, TpaguuusM  HapoaoB  Poccum,
JTOCTUXKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY]IE;
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- aKTUBHOE HENPUATUE JEUCTBUM, IPUHOCSIINX BPEI OKPYXKAIOIIEN Cpene;

- YMEHHME NPOrHO3MPOBATh HEOJIArONPHUATHBIE 3KOJOTUYECKUE IOCIEICTBUS
IPEANPUHUMAEMBIX IEHCTBUM, IPEAOTBPAILATE UX;

- PaCLIMPEHUE ONBITA AEATEIBHOCTH dKOJOTMYECKON HAIIPaBICHHOCTH;

- iesieBsix opueHTupos (110):
O 1 I'pa:xxaanckoe BOCIMTAHHUE
o 1.1 OcCO3HaHHO  BBIPAXAIOWIUKA  CBOKO  POCCHUHCKYK)  TPaXXIaHCKYIO
MPUHAIIICKHOCTh (MACHTUYHOCTh) B TOJUKYJIBTYPHOM, MHOTOHAIIMOHAJIBLHOM H
MHOTOKOH()ECCHOHATLHOM POCCUHUCKOM 00I1I€CTBE, B MUPOBOM COOOIIIECTBE.
IO 1.2 Co3Haromuii CBO€ €IMHCTBO ¢ HapoAoM Poccuu Kak MCTOYHUKOM BJIacTH
U CYOBEKTOM THICSUCIIETHEH POCCHUMCKONM ToCyJIapCTBEHHOCTH, ¢ Poccuiickum
roCyJ1apCTBOM, OTBETCTBEHHOCTh 3a €ro pPa3BUTHUE B HACTOAIIEM W OyAylleM Ha
OCHOBE HUCTOPUYECKOTO MPOCBEIICHUS], POCCUICKOTO0 HAIIMOHAIBHOTO UCTOPUYECKOTO
CO3HAaHHSI.
oo 1.3 [IposBiArOIIMI TPaKIAHCKO-NATPUOTHYECKYIO MO3ULMIO, TOTOBHOCTh K
3amuTe POMUHBI, CNOCOOHBIN apryMEHTUPOBAHHO OTCTAUBaTh CYBEPEHUTET H
JTOCTOMHCTBO Hapoaa Poccum m Poccniickoro rocynapcrsa, COXpaHsITh U 3alIUIIATh
HUCTOPUYECKYIO MPABAY.
o 1.4 OpuEeHTUPOBAaHHBIA Ha AKTHBHOE T'PAXKIAHCKOE Y4aCTHUE B COLIMAIBHO-
MOJIMTUYECKUX TMpolieccax Ha OCHOBE YBAXKEHHSI 3aKOHA W IPABOIOPSAAKA, MpaB H
CBO0OJI corpakIaH.
o 1.5 Oco3HaHHO M  JESATENbHO  BBIPAKAIOMIMK  HENpUATHE  JIFOOOU
JUCKPUMUHALIMM TI0 COUHUAJIBHBIM, HAIMOHAJIBHBIM, PACOBBIM, PEIUTHO3HBIM
MpU3HaKaM, MPOSIBJICHUI HKCTPEMU3MA, TEppOpHU3Ma, KOPPYIILINH,
AHTUTOCYIApCTBEHHOM JESATEILHOCTH.
[HO 1.6 OO6maparomii ONBITOM  TPAXKIAHCKOU COLIMAJILHO 3HAYNMOU
NEATEeIbHOCTH (B CTYJIEHUYECKOM CaMOYIPAaBJICHUHU, TOOPOBOJBYECKOM JBHKCHUH,
NpEANPUHUMATEIILCKON JEATeIbHOCTU, SKOJOTMYECKUX, BOCHHO-MATPUOTUUECKUX U
JIp. OOBEIMHEHUSIX, aKIUSX, TPOTpaMmMax
O 2 IIaTrpuoTHyecKoe BOCIIUTAHUE
O 2.1 Oco3Harolumii CBOK HAIMOHAIBHYIO, 3THUYECKYIO NPHHAAJIEKHOCTD,
JEMOHCTPUPYIOIINI TPUBEPKEHHOCTh K POJHONW KYJIbType, JIO00Bb K CBOEMY
Hapony.

[HO 2.2 Co3HaronMii  OPUYACTHOCTH K MHOTOHAllMOHAJIBHOMY  HAapoAay
Poccuiickoit @eaepanun, OTe4ecTBY, 0OMIEPOCCUNUCKYIO UIEHTUIHOCTD.
O 2.3 [IposBiAOIMI IEATENIBHOE LIEHHOCTHOE OTHOLIEHHUE K UCTOPUYECKOMY

U KyJIbTYPHOMY HACJE€IHMI0 CBOETO M JPYrMX HapoaoB Poccuum, HX Tpaauuusm,
pa3IHUKAM.

o 2.4 [IposBnsromMi yBa)X€HUE K COOTCYECTBEHHMKAM, MPOKUBAIOLIMM 32
pyOexxoM, MOANEPKUBAIOIIMNA MX IMpaBa, 3alllUTy WX HHTEPECOB B COXPAHEHHUU
00111epOCCUUCKON UACHTUYHOCTH.

O 3 /IlyXxOBHO-HPABCTBEHHOE BOCIIMTAHUE



IO 3.1 [IposBisArommMn IIPUBEPKEHHOCTD TPaAULIHOHHBIM IyXOBHO-
HPaBCTBEHHBIM  [IEHHOCTSAM,  KyJbType  HapoxoB Poccum ¢ yué€roMm
MHUPOBO33pEHYECKOT0, HAITMOHAJIbHOTO, KOH(ECCUOHAIBHOTO CaMOOIIPEIETICHHUSL.

1O 3.2 [IposiBisromuUi yBa)K€HUE K KU3HU M JOCTOMHCTBY Ka)KOTO YEJIOBEKa,
cB00O/IE MHPOBO33PEHUYECKOTO BBIOOpAa M CaMOONPENENECHUS, K IPEACTABUTEISAM
pPa3IMYHBIX ATHUYECKUX TIPYII, TPAaJIWLHAOHHBIX pPEJUruid HaponoB Poccum, nx
HAI[MOHAJbHOMY JIOCTOMHCTBY M PEIMTMO3HBIM YYBCTBAM C YYETOM COOJIIO/IECHUS
KOHCTUTYIIMOHHBIX MPaB 1 CBOOOJ BCEX I'PaKJIaH.

IO 3.3 [loHnMaromui W JEATENBHO BBIPAXKAIOINWW ITOHUMAHUE LEHHOCTH
MEXHAMOHAIBHOTO, MEXPEJIUTUO3HOTO COrJacHusi, CIOCOOHBIA BECTH JUAJOT C
JIOABMH Pa3HBIX HAIMOHAJIBHOCTEH M BEPOUCIIOBEAAHUN, HAXOIUTH OOIIKE LU U
COTPYIHHMYATH ISl UX JOCTUKEHUS.

IO 3.4 OpHEHTUPOBAHHBI HAa CO3JaHWE YCTOMYMBOM CEMbH Ha OCHOBE
POCCUICKHX TPAJWLAOHHBIX CEMEWHBIX LIEHHOCTEW, POKICHUE U BOCIIUTAHUE JECTEN
Y IPUHATHE POAUTEIIBCKON OTBETCTBEHHOCTH.

IO 3.5 Obnagaromuii  cOpMUpPOBAaHHBIMU MPEJICTABICHUSIMU O LEHHOCTU U
3HAYECHUH B OTEYECTBEHHOW M MHPOBOU KYJIBTYpE SI3BIKOB M JIMTEPATypbl HAPOJOB
Poccun.

MO 4 DcreTnvyeckoe BOCIIUTAHNE

O 4.1 Belpakaromuii ITOHUMaHUE LEHHOCTU OTEYECTBEHHOIO U MMPOBOIO
HCKYCCTBA, POCCUMCKOT0 U MUPOBOI'O XY0’KECTBEHHOT'O HACIICU.
O 4.2 [IposBiArOIMNA BOCHPUMMYMBOCTG K Pa3HBIM BHJIAaM HCKYCCTBA,

NOHUMAHUE AMOLIMOHAJIBLHOTO BO3JIEUCTBUSI MCKYCCTBA, €r0 BIUSHUSA HA TYIIEBHOE
COCTOSIHUE U TTOBEACHUE JIFO/ICH, YMEIOUN KPUTUUECKU OLIEHUBAThH ITO BIIUSHHE.

O 4.3 [IposiBiArONIMI MMOHUMAaHUE XYNOKECTBEHHOM KYJBTYpPhl KAaK CpPEICTBA
KOMMYHUKAIlUM ¥  CaMOBBIPDQXKEHHSI B COBPEMEHHOM OOUIECTBE, 3HAYEHHUE
HPABCTBEHHBIX HOPM, IEHHOCTEN, TPAAULIUN B HCKYCCTBE.

O 4.4 OpueHTUpPOBaHHBIA HAa OCO3HAHHOE TBOPUYECKOE CAMOBBIPAKEHHUE,
pealin3alyi0  TBOPUYECKHUX  CIIOCOOHOCTEH, Ha  3ICTETHUYECKOE O0O0YCTPONCTBO
COOCTBEHHOT0 OBbITa, MPOGECCUOHAIBHON CPEIBI.

O 6 IIpodeccnoHaILHO-TPYI0BOE BOCIIUTAHHUE

O 6.1 [Tonumatomuii npodeccuoHaNbHbIE HUealbl U IEHHOCTH, YBaXKAIOIIUN
TPy, PE3YyAbTAThl TPyAa, TPYAOBbIE JOCTHKEHUSI POCCUIICKOTO HApOAa, TPYAOBBIE U
po(ecCUOHANIbHBIE JTOCTUKEHUSI CBOMX 3EMIISIKOB, MX BKJAJ B pPa3BUTHUE CBOETO
MOCEJICHHUS], Kpasi, CTPaHBbl.

O 6.2 VYyacTBytoumii B COLIMAIbHO 3HAUMMOW TPYA0BON U MPOodhecCUOHATBHOM
NEeATEIbHOCTH Pa3HOro BUAA B CEMbE, 00Opa30BaTeNbHOM OpraHu3alnu, Ha 0aszax
MIPOU3BOJACTBEHHOM MPAKTUKU, B CBOEU MECTHOCTH.

O 6.3 Brelpaxkaronii =~ OCO3HAaHHYKO ~ TOTOBHOCTb K  HEIPEPHIBHOMY
oOpa30BaHUIO W CaMOOOpa30BaHUI0 B BBIOpaHHOW cdepe mnpodeccuoHaATbHON
NESATEIbHOCTH.

O 6.4 [Torumaromuii crenuduky mpopecCUuOHATBHO-TPYIOBOU NEATETLHOCTH,
pEryJIMpOBaHUSI TPYJIOBBIX OTHOIIEHWH, TOTOBBIA YYUTHCS M TPYIUTHCS B
COBPEMEHHOM BBICOKOTEXHOJOTMYHOM MHpE Ha 0Jaro rocyapcrsa u oOIIeCTBa.
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O 6.5 OpUEeHTUPOBAaHHBII Ha OCO3HAaHHOE OCBOCHHE BBIOpaHHOU cdepbl
npoecCHOHANBbHON  ACATENBHOCTH € YYETOM JIMYHBIX JKU3HEHHBIX IJIAHOB,
NOTpeOHOCTEN CBOEH CeMbH, rOCYJapCcTBa U OOIIECTBA.

O 6.6 Ob6nanaromuii  cOpMUPOBAHHBIMHU TIPEJICTABICHUSAMH O 3HAYEHUU U
IIEHHOCTH BbIOpaHHOU mpodeccun, MPOsBISIONMNA yBaXEHUE K CBOel mpodeccuu u
cBOEMY Ipo(eccroHaILHOMY COOOIIECTBY, MOICPKUBAIOIINN TO3UTUBHBIN 00pa3 u
MPECTHK CBOEH Mpodeccuu B 00IIECTBE.

IO 7 Dko0ornyeckoe BOCIUTAHHUE

o 7.1 JleMOHCTpHpYIOIUKA B MOBEACHUH CHOPMUPOBAHHOCTH IKOJIOTUYECKOU
KyJIBTYpbl Ha OCHOBE MOHUMAHHS BIMSHUS COLMAIFHO-3KOHOMHUYECKHUX MPOIIECCOB
Ha IPUPOAY, B TOM YHCIIE HA II100aIbHOM YPOBHE, OTBETCTBEHHOCTh 3a JCHCTBUS B
IIPUPOJIHOU Cpele.

o 7.2 Brelpaxkaronmmil  I1eATeIbHOE HENPUATHE IEHUCTBUM, NMPUHOCAIIAX BpEN
IIPUPOJIE, COAECHUCTBYIOIINN COXPAHEHUIO U 3AIIUTE OKPYKAIOIIEN CPEBbI.
o 7.3 [Ipumenstommit 3HaHUA u3 0011e00pa3oBaTeNbHbBIX 51

npo(eCCUOHANBHBIX JTUCHUIUIMH JJI Pa3yMHOTO, OEpexJMBOTO MPOU3BOJICTBA U
IPUPOJIOTNIOIB30BaHUS, pecypcocOepeeHuss B ObITYy, B MPOQECCHOHANIBHON Ccpene,
OOIIIECTBEHHOM MTPOCTPAHCTBE.

O 7.4 Nmerommii ¥ pa3sBUBAOIIMKA  ONBIT SKOJIOTUYECKHA HAIIPABJIECHHOW,
IPUPOJIOOXPAHHOM, pecypcocOeperaroniel AesTeIbHOCTH, B TOM YHCIIE B paMKax
BBIOPAHHOM CHENUATbHOCTH, CITIOCOOCTBYIOIIMI €r0 MPUOOPETEHUIO [ JIFOAbMHU.

HO 8 IleHHOCTH HAYYHOI'0 IO3HAHMS

O 8.1 JleATeNnbHO  BBIP@XKAIOIIMM  TO3HABATEIBHBIE MHTEPECHI B  Pa3HbBIX
MPEAMETHBIX 00JacTAX ¢ Y4ETOM CBOMX HMHTEPECOB, CIIOCOOHOCTEH, TOCTHUXKECHHI,
BBIOPaHHOTO HaIpaBJIeHUS TPOPECCUOHATIBHOTO 00pa30BaHus U MOATOTOBKH.

O 8.2 OOnajaromuii  TpeiCcTaBIEeHUEM O COBPEMEHHOM Hay4yHOW KapTHUHE
MHpa, JOCTWKEHHSIX HAayKM W TEXHUKH, apryMEHTHUPOBAHHO BbIPAXKAIOIIMIA
MOHUMAaHUE 3HAYCHUSI HAYKU U TEXHOJOTUHN JJI1 Pa3BUTUS POCCUIMCKOTO OOIIECTBA U
o0ecrniedyeHus ero 6€30MacHOCTH.

1O 8.3 JIeMOHCTpHUPYIOIIMIT HaBBIKK KPUTHYECKOTO MBIIIJICHUS, OMPEACICHUS
JIOCTOBEPHOCTH Hay4yHOU MH(pOpMaIK, B TOM 4ucie B cdepe npodeccruoHaIbHOMN
JEATEIIbHOCTH.

O 8.4 YMerwmumii BRIOMpATh CHOCOOBI pElIeHHs 3aaad MpodecCHOHaTBLHOM
NEATEeTLHOCTH MPUMEHUTEILHO K Pa3IMYHBIM KOHTEKCTAM.
IO 8.5 HUcnonb3yronmii  COBPEMEHHBIE  CPEACTBAa TMOWCKA, AaHalW3a U

UHTEpIpeTauuu uH(popMaruu, HHPOPMAIMOHHBIE TEXHOJIOTHUU JJIsl BBIMOJTHEHUS
3a/1a4 Mpo(heCCUOHAIIBHOU IeSITETLHOCTH.

11O 8.6 Pa3BuBaromuii 1 NpUMEHSIONIUN HABBIKU HAOIIOJICHUS, HAKOIJICHUS U
cucTeMatu3anuu  (AKTOB, OCMBICICHUS OMNbITAa B E€CTECTBCHHOHAYYHOH W
TYMaHUTAPHON 00JIaCTAX TO3HAHUS, HCCIEOBATEIbCKON W MpodecCuoHaTbHOM
JeSITEILHOCTH

- MeTanpeameTHbix (MP):
OBnajieHre YHUBEPCATbHBIMU YY€OHBIMU MTO3HABATEILHBIMU JEHCTBUSIMU:
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a) 0a30BbIC JOTUIECKUE ACHCTBUS:
-CaMOCTOSITEIBHO (DOPMYIUPOBATh U aKTyaIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WM OCHOBAaHUS JJIA CpaBHEHUS,
KJaccudpuKaIuu
1 00001IeHNS;
- ONpeNeNsITh UEeIu JeATENbHOCTH, 3a7aBaTh MapaMeTphl M KPUTEPUU HUX
JOCTYKCHUS,
-BBISIBJISITH 3aKOHOMEPHOCTH U TTPOTHBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX;
- BHOCUTH KOPPEKTHUBBI B JEATEIHLHOCTH, OICHHUBATH COOTBETCTBUEC PE3YyJIhTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIICIACTBUN ACATEIBHOCTH;
-pa3BUBATh KPEATUBHOE MBIIINICHUE TIPH PEIIEHUHN KU3HCHHBIX MMPOOIeM
0) 6a30BBIC HCCIIEIOBATEILCKHE ICUCTBHS:
- BJIaJIETh HABBIKAMHU Y4E€OHO-UCCIIENOBATEILCKOM U MPOEKTHON JESTEIBHOCTH,
HABBIKAMH Pa3peIlICHUs MPoOJieM; CaMOCTOSITEIIbHOMY MOMCKY METOJOB PEIICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PAa3JIMYHBIX METO/I0B IMO3HAHMS,
- BBIABJISITH MPUYMHHO-CIICJICTBEHHBIE CBSA3M U aKTyalIM3upoOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHUs, HAXOAUTh apryMEHThI I JOKa3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,
- aHAJIM3UPOBATH MOJTYUYEHHBIE B XOJI€ PEIICHUS 3aJ]a4ll Pe3yJbTaThl, KpUTHUECKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;
pa3pabarbiBaTh IIJIaH PEHICHUS MNPOOJIEMBI C YYETOM aHajiu3a HWMEIOIIUXCS
MaTepHaTbHBIX
1 HEMaTepHATbHBIX PECYPCOB;
- yMETh TIEPCHOCHUTh 3HAHWS B TIO3HABATEIHHYI0 W TIPAKTHYCCKYIO OOJacTH
KU3HEICATCIILHOCTH;
- YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00IacTel;
- BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTUHAIIBHBIE MTOIXO0/IbI U PEIICHHUS,
- CTaBUTh MPOOJIEMBbI M 3a7a4M, JOMYCKAIOIINE CIOCOOHOCTh UX HMCIOJIb30BaHUS
B [I03HABATEJIbHON U COLMAIBHOMN ITPAKTHUKE.
OBnaneHue YHUBEPCATbHBIMU PEryJISITUBHBIMU JEHCTBUSIMHU: a)
caMOOpraHu3alus: AejiaTb OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIIICHUE
B) paboTa ¢ UHpOpMaIIUEIi:
- BIIQJICTh HABBIKAMHU TOJIYYCHHS WH(GOPMAIMK W3 WCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbHO  OCYIIECTBJISATH  MOWCK,  aHAJIW3, CUCTEMaTU3alUuI0 U
UHTEPIPETANIO HHPOPMAIIUH PA3TUIHBIX BUIOB M (OPM MPEACTABICHUS;
- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ y4eTOM Ha3HAUCHUS WHMOPMAIUU U
IIEJICBOM  ayJUTOPUHU, BHIOMpas ONTUMANIbHYIO (GOpMY TIPEICTABICHUS U
BU3yaJIM3alINHY;
- OILICHMBAaTh JOCTOBEPHOCTH, JICTUTUMHOCTh WH(MOpPMAIMU, €€ COOTBETCTBUE
MIPaBOBBIM
1 MOPAJIbHO-3TUYECKUM HOpMaM;



- UCTIOJb30BaTh CPEACTBA MH(POPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHI
B peLIEeHUH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX
U OpraHU3alMOHHBIX 33/1a4 C COOJIIOICHHEM TpeOOBaHUN IPrOHOMHKHU, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECYpCOCOEpex EHUs, MPABOBbIX U ATUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOM 0€3011aCHOCTH;

- BJIQJIETh HaBbIKAMHU PACHO3HABAHUS U 3AIIUTHI MH(POpPMALUK, WHDOPMAITMOHHON
0€30macHOCTH TUYHOCTH

a) caMOOpraHu3aIus:

- CaMOCTOATENIbHO OCYIIECTBIATh ITO3HABATEIBHYIO JEATEIBHOCTb, BBISABIATH
npo0ieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHOU
NEATEIBHOCTH M JKU3HEHHBIX CUTYalUsX; CaMOCTOSITENIbHO COCTABJIATh IUIAH
pemieHuss MOpoOJieMbl € yY4ETOM  HMMEIOIIUMXCS  PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOUTECHU; JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;
CIocoOCTBOBATHh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYAUIIUU B PA3HBIX
00J1aCTsAX 3HAaHUH, IOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII
YPOBEHB;

0) CaMOKOHTPOJIb:

HCIIOJIB30BaTh MPpUEMbl pedIeKCUU JJIsl OLICHKU CUTYallUH, BEIOOpa BEPHOTO
pelieHus;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS 1O X
CHUKEHHUIO;

B) OMOIIMOHAJBHBIN UHTEIIEKT, PEIIoIaraimui copMUpOBaHHOCTD:
BHYTPEHHEW MOTHBALIMH, BKIFOUAIOIIEH CTPEMIIEHUE K TIOCTUKEHUIO LIETU U
yCcHnexy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/ISI K3 CBOUX
BO3MO>KHOCTEH;

- OMIMATUH, BKIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh AIMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUHA KOMMYHUKAIIUHU, CTIOCOOHOCTh K
COYYBCTBHUIO U COTIEPEKUBAHMUIO;

- COLIMAJIPHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BHICTPAauBaTh OTHOIIECHUS C
JIPYTUMU JIIOABMU, 3200 TUTHCS, POSIBIISITh UHTEPEC U pa3peniaTh KOHQIUKTHI,

0) coBMeCTHasl ACATCIbHOCTb:

- TOHUMATh M UCIOJH30BaTh MPEUMYIIECTBA KOMAHJHOW M WHIUBHUIYyaJbHOU
padoTHI;

- NpPUHUMATh I1€TM  COBMECTHOM  NESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAVMHUPOBATH JEUCTBUSA II0 €€ JOCTMIXKEHUIO: COCTABJIATH IUIAH JIEUCTBUU,
pacrpenensTb pojd C Yy4eTOM MHEHUNW YYaCTHUKOB OOCYXKJIaTh PE3yJIbTaThl
COBMECTHOU paboTHI;

- KOOPJAWHHUPOBATH W BBITIOJHATH Pa0OTy B YCJIOBHSIX PEaIbHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

- OCYIIECTBIISATh MMO3UTUBHOE CTPATErMYECKOE MOBEJICHUE B PA3IMYHBIX CUTYyaIUsX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM

a) OOIIeHME: - OCYIIECTBIATh KOMMYHHUKAITUU BO BCEX cepax )KU3HU;
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- pacro3HaBaTh HEBepOalbHBIC CpPEACTBA OOIICHMS, TOHUMATh 3HAYCHUE

COIIMAJIBHBIX 3HAKOB, PAaclO3HABaTh MPEANOCHUIKM KOH(DIMUKTHBIX CUTyallMid U

CMSTYaTh KOH(JIUKTHI,

- Ppa3BEepHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHUS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB

- PETYJIATHBHBIC YHUBEPCAIbHBIC YIeOHBIC JCHCTBHSI
T') IPUHATHAE Ce0s U APYTUX JTIOJCH:
- TMIPUHUMATh MOTHBBI W apTyMEHTHI APYTHX JIOACH NMpU aHAIU3e PE3yJIbTaTOB
NEeSTETbHOCTH;
- IpU3HABaTh CBOE MPABO U MIPABO APYTUX JIIOJCH Ha ONIMOKH;

- pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TIO3UIIMH JPYTOTr0 YeIIOBEKa;
B) OMOIIMOHAJBHBIN UHTEIUICKT, PEIoIaramui copMUpOBaHHOCTD:
--CaMOCO3HaHHUs, BKIIOYAIONIETO CIIOCOOHOCTh TMOHHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIBHON CQEpHl,
OBITh YBEPEHHBIM B ce0€;
- CaMOpETYJMPOBAHUS, BKJIIOYAIONMICTO CAaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CITOCOOHOCTh aNanTUPOBATHCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;
- BHYTPEHHEW MOTHUBAIIMM, BKIIOYAIONIEH CTPEMJICHHE K JIOCTHXKCHHIO LIETU U
ycrexy, ONTUMHU3M, MHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATh, MCXOMS U3 CBOMX
BO3MO>KHOCTEH;
- DMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €ro MPU OCYIICCTBICHHUH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COUYBCTBHIO M COIEPEKUBAHUIO;
- COIMAJBHBIX HABBIKOB, BKJIOUYAIOIIMX CIHOCOOHOCTH BBICTpAaMBaTh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI
OBnajzieHNe YHUBEPCATBLHBIMU PETYIATUBHBIMU JIEHCTBUSIMU:
0) CaMOKOHTPOJIb:
- JlaBaTh OIICHKY HOBBIM CHUTyallUsiM, BHOCHUTH KOPPEKTHUBBI B JESTEIHHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyJbTATOB IEIISIM

- IO3HABATEJIbHBIC YHUBEPCAIbHBIC yUeOHbIC IEHCTBUS
OBnazieHNEe YHUBEPCATLHBIMU yUeOHBIMH TI03HABATEILHBIMH JICHCTBUSIMHU:
0a30BbIC HCCIICOBATEBCKUEC JCHCTBUS:
- pa3pabareIBaTh IUIAH pEHICHUS MPOOJEMbI C YYETOM aHalM3a WMEIOIIUXCS
MaTepHaTbHBIX
U HEMaTePHATBHBIX PECYPCOB;
- OCYIICCTBIIATH IICJICHANIPABICHHBIA TOWCK TIEPEHOCAa CPEJICTB M CIOCOOOB
JNEUCTBUS
B TPO(PECCHOHATILHYIO CPEY;
- yMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIHHYI0 W TPAKTHYECKYIO OOJacTH
KU3ZHEICATCIIbHOCTH;
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- KOMMYHHKATHUBHBIE YHUBEPCAJIbHbIEC YyUEOHbIE IeHCTBUS
OBnazicHUE YHUBEPCAIBHBIMU KOMMYHUKATUBHBIMU J1CHCTBHUSMMU:
COBMECTHAs JCATEIBHOCTD:
- §pemyaraTb HOBBIE TIIPOEKTBI, OLEHHWBAaTh HJEH C MO3ULUHWA HOBU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKOW 3HAYUMOCTH;

- npeaMeTHbIX (I1P)
[IP 1. Biagenue Merogamu JOKa3aTeIbCTB, aJITOPUTMAMU PELICHUS 3a]1a4; YMEHUE
dbopMynupoBaTh ONMpeAeeHUsl, aKCHOMBI U TEOPEMBI, PUMEHSITh UX, MPOBOJIUTH
JTIOKa3aTeJIbHbIE PACCYKICHHS B XOJ€ PELICHUS 3a/1a4;
[P 2. YwmeHue omnepupoBaTh MOHITHSIMH: CTENECHb YHWCIA, JIOTapupM dYHCIa;
YMEHHE BBINIOJIHATH BBIYMCICHUE 3HAYCHHH M MpeoOpa3oBaHUs BBIPAXKEHHH CO
cTeneHssMu W Jorapupmamu,  mpeoOpa3oBaHus  JPOOHO-PALMOHATIBHBIX
BBIPAKEHU;
[IP 3. YMeHue onepupoBaTh IOHATHAMM: pPALMOHAIBHBIE, HPpPALUOHAIBHBIC,
NoKa3aTelbHbIe, CTENIEHHbIE, Jorapu(pMUIecKrue, TPUTOHOMETPUYECKHUE YPaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;
[P 4. Ymenue omnepupoBaTh MNOHATHAMH: (YyHKUHUS, HENpepbiBHas (QyHKIUS,
IPOM3BOJHAs, NEpPBOOOpa3HasA, OIpPENEICHHbI WHTErpaix;, yMEHHE HaXOAUTh
IPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUI, MCIONb3ys CIPABOYHBIE MaTepUabl;
UCCJIEN0BATh
B NPOCTEHIIMX CiIy4asx (PYHKIIMM Ha MOHOTOHHOCTb, HAXOAUTh HAHOONBIIHE U
HAaMMEHbIIME 3HA4YeHUs  (YHKLUMA, CTpPOUTh TpaUKd  MHOTOUIEHOB C
MCIIOJIb30BAaHUEM alllapaTa MaTEMaTUYECKOTO aHaJIN3a; MPUMEHATh MPOU3BOJHYIO
IpU pPElIeHUH 33/a4 Ha JBUXKEHHUE; PelllaTh MPaKTUKO-OPHUEHTHPOBAHHBIE 3aJa4d
Ha HaumOOJbUIME M HAMMEHBIIME 3HAYCHUS, HA HAXOXICHHE IyTH, CKOPOCTU U

YCKOpPEHUS
[1P 5. YMmenue onepupoBaTh MOHATUSIMU: pallMOHaNbHAs (QYHKIMS, TTOKa3aTeIbHas
byHKIIHSA, CTEINEHHAs byHKIIHA, norapupMuyecKast byHKINA,

TpUrOHOMETpHUueckre (GyHKIUU, 0OpaTHbIe (QYHKIIMH, YMEHHE CTPOUTH Tpaduku
U3YYCHHBIX (YHKIMM, WCIOIB30BaTh TpapuKu TMPU U3YYCHUH TIPOIECCOB
U 3aBHCHUMOCTEH, IPU PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U 3a/1ay U3
peaNbHOM KU3HU;, BhIpaXaTh (OpMyIaMHu 3aBUCUMOCTH MEK/y BEIIMYNHAMU;

[IP 6. Ymenue pemath TEKCTOBBIE 3a/ladyd pPa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLICHTHI, JOJW W YacTH, Ha JBWXKEHUE, pabdoTy, CTOMMOCTb TOBApOB U YCIYT,
HAJIOTH, 3aJlayd M3 OOJIACTH YIPABJICHMS JIMYHBIMU U CEMEHHBIMU (PUHAHCAMU);
COCTABJISITh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO
3aJlayd, HUCCJEN0BaTh IOJIYYEHHOE PELICHUWE U OLEHHUBATh MPaBIONOJ00HOCTH
pe3ybTaTOB;

[IP 7. YMmeHnue omepupoBaTh MOHATHSAMU: CpeliHEe apuPMETHUUECKOE, MeIuaHa,
HauOoJIbIllee W HaWMEHBINEE 3HAYCHMs, pa3Max, JUCIEPCHs, CTaHIApTHOE
OTKJIOHEHHWE YHCIIOBOTO Habopa; YMEHHME W3BIeKaTh, WHTEPIPETUPOBATH
uH(opMaIuio, TPEACTAaBIEHHYI0O B TaOiuIlax, Ha JguarpaMmax, rpadukax,
OTPAXKAIONLYIO CBOMCTBa peanbHbIX IIPOLIECCOB
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W SIBICHWUW; TPEACTABISITh WH(GOPMAIMIO C TIOMOIIBI0 TaOIUI] M JHarpamm;
UCCJIEIOBATh CTATUCTUUECKUE JAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM rpaduyecKux
METOJOB U AJIEKTPOHHBIX CPEJICTB;

I1P 8. YMeHue OIIEpUPOBATH IIOHATHUAMMU: CIIy4alHBIN OIIBIT
U CIly4ailHO€ COOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITUS, YMEHUE BBIUYUCISATH
BEPOSITHOCTh C MCHOJb30BaHUEMIPA(QUUECKUX METOJIOB; MPUMEHSTH (POPMYJIbI
CJIOKEHUSI U YMHOXKEHUS BEPOSITHOCTEM, KOMOMHATOpHBIE (aKThl U (HOPMYIIBI TIPH
pEIIeHUM 3a]1a4y; OICHWBATh BEPOSTHOCTH PEAThHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4YallHbIMH BEJIIMYMHAMH; YMEHUE NPUBOJUTH MPUMEPHI IPOSBICHUA 3aKOHA
OOJIBIIIMX YUCEN B IPUPOIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSIX;

I[IP 9. VYMenue omnepupoBaTh NOHATHUSAMH: TOYKA, NpsMasi, IJIOCKOCTh,
MPOCTPAHCTBO, ABYTPAHHBIM YrOJl, CKPEUIMBAIOIIMECS MPSIMbIC, MapalICIbHOCTh U
MEPIIEHAUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEM, YIOJI MEXY MPSIMBIMU, YTOJI MEXKIY
MPSAMOM M IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTAMH, PACCTOSSHUE OT TOYKHU IO
IUIOCKOCTH, PACCTOSHUE MEXKIYy NPSAMBIMH, PACCTOSHUE MEXIY IUIOCKOCTIMU;
YMEHHUE HCIONb30BaTh MPU PEHICHUU 3a/lady H3y4YeHHbIE (aKThl U TEOPEMbI
IUIAHUMETPHUH; YMEHUE OIIEHUBATh pPa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

[IP 10. VYwmenue onepupoBaTh MOHATHUSMH: MHOTOTPAaHHUK, CEUYEHUE
MHOTOTpaHHMKA, KyO, Napajienenunen, npusMa, nOupamuna, ¢urypa u
MOBEPXHOCTh BpallleHUs, UWIUHIP, KOHYC, Mmap, cdepa, cedeHus QUrypsl
BpallleHUs, IUIOCKOCTh, Kacaromasics cdepbl, MNWIMHApPA, KOHYCa, IUIOLIAIb
MOBEPXHOCTH MUPAMU/IbI, MPU3MBbI, KOHYCA, ITUJIUHIPA, U TJI0MAAb chephl, 00beM
Ky0a, MpsSMOYTroJIbHOTO Tapajuielienuneaa, TUpaMujibl, MPU3MbBI, WIMHAPA,
KOHYCa, 1apa; yMEeHHUEe U300pakaTh MHOTOTPAHHUKHU Y MMOBEPXHOCTH BPAILICHUS, UX
CEUCHHUSI OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIECKTPOHHBIX
CPEACTB; YMEHHE pacliO3HaBaTb CUMMETPUIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBUIIBHBIE MHOTOTPAHHUKMY;

[P 11 YMenue onepupoBaTh MOHATHUSMU: JBHKEHUE B MPOCTPAHCTBE, MOJI0O0HBIC
burypsl B MPOCTPAHCTBE; UCIOIH30BATh OTHOIIEHUE TUIONIACH MOBEPXHOCTEH U
00BEMOB TTOI00HBIX (UTYp TIPHU PEUICHUU 3a]1aY;

[IP 12. YMeHHe BBIYUCIATh TEOMETPUUECKHUE BEIUYMHBI (JIJIMHA, YrOJI, TUIOLIA/Ib,
00BeM, TUIOIIAIb TOBEPXHOCTH ), UCTIOJIb3YSI U3yUYEeHHBIEC (DOPMYJITBI U METOJIBI;

[IP 13. YMeHnue onepupoBaTh MOHATUAMM: IMPSAMOYTOJbHASI CUCTEMA KOOPIAWHAT,
KOOpJIMHAThl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAIAPHOE MPOU3BEICHHUE,
YroJl MEXAY BEKTOpaMH, CyMMa BEKTOPOB, MPOMU3BEICHUE BEKTOpa Ha YHUCIIO;
HaXxOJWTh C TIOMOIIBIO HM3YYEHHBIX (POPMYT KOOpPJMHATHI CEPEIUHBI OTpE3Ka,
pACCTOSTHUE MEXKYy ABYMSI TOUKAMU;

I1P 14. YMmeHue BBIOMpATh MOJIXOAAIINMN M3YYEHHBIN METO/I,
JUISL pelIeHus 3a7a4H, pacro3HaBaTh MaTEMATUYECKUE bakTh
U MaTeMaTHYECKHE MOJEINM B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHUAX, B
HCKYCCTBE; YMEHHUE MPUBOJUTH ITPUMEPHI MATEMATUUECKUX OTKPBITUH POCCUMCKOU
Y MUPOBOM MAaT€MaTUYECKOU HAYKH.
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1.4 KoinuyecTBO 4acoB Ha OCBOeHHMEe NPOrpaMMbl Y4eOHOIO IpeaMera
OVII.03 Maremaruka:

00beM yueOHOM Harpys3ku oOydaromierocs (ouHas dopma) — 304 gaca, B TOM
qucle:

00s13aTeIbHON ayTUTOPHOM yueOHO# Harpy3ku oOydarorierocs — 290 gacos,

U3 HUX: TeopeTudeckoe o0yuenue - 60 yacos,

npakTuyeckue 3ausatusa — 230 yacos,

MPOMEKYTOUHAS aTTeCTalMs 10 MPEAMETy MpPoBOAHMTCS B (opme B dopme
IK3aMEHa

o0beM yueOHOU Harpy3ku oOydaromierocs (3aounas ¢popma) — 304 gaca, B ToM
qHCIIe:

00s13aTeIHPHON ayAUTOPHOM Y4eOHON HArpy3Ku oOydaromierocs: — 22 Jaca,

U3 HUX: TeopeTnyeckoe oOyueHue - 12 yacos,

IpaKkTU4ecKue 3auaTus — 10 gacos,

camocTosTeNbHasg paboTa — 268 4acos,

IPOMEXKYTOUYHAs aTTeCTalus 1O MIPeIMETy MPOBOIUTCS B opMe 3K3aMeHa
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2. TEMATAUYECKHUM IUVIAH YYEBHOI'O ITPEJMETA OVYII.03 MaTtemaTuka

KonuuyectBo
"1acos na IIpakTH4eckue
HaunmMeHoBaHue pa3iesioB U TeM OCBOCHHE Teopust
yueBHOrO 3aHATHA
MaTepuaja
Paznen IL IHoBTOpEHHE KypCca MaTEeMAaTHKHU 20 20
OCHOBHOM IIKOJIBI
Tewma 1.1 [lens u 38724 MaTEeMaTUKX IPU OCBOCHUHU 5 2
CIEHMAIBbHOCTH..MHOKECTBA U JIOTHKA
Tema 1.2 Uncna u BEIYUCIEHUS 2 2
Tema 1.3 ToxkmecTBa U TOXKIECTBEHHEIE
npeoOpa3oBaHus Y paBHEHMsI, HEPABEHCTBA U UX 4 4
CUCTEMBbI
Tema 1.4. [IponienTHBIE BBIYMCIICHUS 4 4
B IpoecCHOHAIBHBIX 337a4ax
Tema 1.5 [locenoBaTeabHOCTH U IPOTPECCUU 2 2
Tema 1.6. ®yHkuuu u rpaduku 4 4
Tema 1.7. BXo1HO# KOHTPOJIb 2 2
Paznen 2. Crenenn u kopHu. CTeneHHasi, 32 8 24
NoKa3arejbHas M Jorapupmuyeckas pyHKuus
Tema 2.1 Apudmernyeckuil KOpeHb N—OH CTENEHU 2 1 1
Tema 2.2 Crenenu. CtannaptHas popma 3arucH 5 1 1
JICMCTBUTEJIHOIO YUCIIA
Tema 2.3 CreneHnas QyHKIMS 2 1 1
Tema 2.4. UppanuoHanbHble ypaBHEHUS 5 1 1
Y HEPABEHCTBA
Tema 2.5. IlpumeHeHue CBOICTB  CTENEHHOU 5 5
byHKIUN
Tema 2.6. [Toka3zarenbHas QyHKIMS, €€ CBOICTBA 2 2
Tema 2.7. Iloka3aTenbHble ypaBHEHUS 9 5
Y HEPaBEHCTBA
Tema 2.8. IlpumeHeHHE CBONCTB MOKa3aTEIbHOU 9 5
byHKIIMN
Tema 2.9. Jlorapudm uncna. JlecaTHUHBINA 2 1 1
Y HaTYpaJIbHBIN JJorapuQMbl
Tema 2.10. CBoiicTBa norapupmMos 2 1 1
Tema 2.11. Jlorapudmuueckas ¢yHKIus, ee 2 1 1
CBOMCTBA
Tema 2.12. JlorapupmMuyeckue ypaBHEHUS U 9 1 1
HEPaBEHCTBA
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Tema 2.13. Jlorapudmbl B IPUPOIE U TEXHUKE 2 2
Tema 2.14. Ilpumenenue yorapuMoB K pPEUICHUIO 4 4
3a/1a4y

Konrponbnas padora 1 2 2
Pa3nes 3 Ilpsimble M JIOCKOCTH B MPOCTPAHCTBE 26 20
Tema 3.1. IloBropenue mnanumeTrpuu. OCHOBHBIE 4 3
HOHSITHSI CTEPEOMETPUHN

Tewma 3.2. IIpsiMbie U MJIOCKOCTH

B npocTtpaHcTse. [lapamienbHOCTh NPSAMBIX, IPSIMOU 4 3
Y IJIOCKOCTH, IIJIOCKOCTEN

Tema 3.3. [lepneHIUKYISIPHOCTD TTPSMBIX 4 3
U TUIOCKOCTEN

Tema 34. Vel MEXIY MPSMBIMHU 4 3
U TUIOCKOCTSIMU

Tema 3.5. [IpsiMble U MJIOCKOCTH 4 3
B IIPAKTUYECKUX 3a7auax

Tema 3.6. OcHOBHBIE TPOCTPAHCTBEHHBIE QUTYPHI 4 3
U MX B3aMMOPAacCIOI0KEHHUE

KonTponbHas pabota 2 2 2
Pazgen 4. KoopauHatel MW  BeKTOpbl B 18 10
NPOCTPAHCTBE

Tema 4.1. BekTopsl B mpocTtpaHcTBe. JlecTBus ¢ 4 5
BEKTOpPAMHU

Tema 4.2. KoopauHaTel B IPOCTPAHCTBE. 4 5
IIpocreiimue 3a1a4u B KOOPAMHATAX

Tema 4.3. IIpakTUKO-OpUEHTUPOBAaHHBIE 33Ja4d Ha 4 9
KOOPJMHATHOM IJIOCKOCTH

Tema 4.4. Pemenue 3amad  Ha KOOpAUHATHI 4 9
U BEKTOPbI

KontponbsHas padota 3 2 2
Pasznen 5. OcHoBBI TPUTOHOMETPHUM. 40 39
Tpuronomerpuyeckue QyHKIUH

Tema 5.1. OCHOBBI TPUTOHOMETPUN 4 3
Tema  5.2. OcCHOBHBIE  TPUTOHOMETPHUUYECKHE 4 3
TOJIECTBA

Tema 5.3. IIepnonnueckue GyHKIHU. 4 3
Tpuronomerpruyeckue GyHKINH

Tema 54. [IpeobpazoBanue rpauKoB 4 3
TPUTOHOMETPUUECKUX (QYHKIIHMH

Tema 5.5. Onucanue nNpou3BOJICTBEHHBIX MPOLIECCOB 4 3
C TIOMOIIIBIO rpapuKOB (QYHKITHI

Tema 5.6. O6paTHbIe TPUTOHOMETpPHUUYECKUE (DYHKIIH 4 3
Tema 5.7. Tpuronomerpuyecke ypaBHEHUs 4 3
Tema 5.8. TpuroHomeTpuyeCcKkrue HEPaBEHCTBA 4 3
Tewma 5.9. Pemenue 3a1a4 TpUrOHOMETPUHN 6 6
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Konrponbnas pabdora 4 2 2
Pazgen 6. IlpomsBomnasi  ¢yHKHuH, ee 34 26
NpHUMEHeHHe

Tema 6.1. MOHOTOHHOCTh (YHKIIUHU. DKCTPEMYMBI 4 3
¢ynkuuu. Touku sKcTpemMyma

Tema 6.2. [lonsiTHE 0 HEMIPEPHIBHOCTU (PYHKLIUU 2 1
Tewma 6.3. IIpousBoanHast GyHKIIUN 2 1
Tema 6.4. 'eoMeTpUUECKHUI CMBICI POU3BOTHOM 2 1
Tema 6.5. @usznyeckuil CMbICI MPOU3BOAHOMN 2 1
B IpO(eCcCHOHATIBHBIX 337ayax

Tema 6.6. [Ipumenenue IIPOU3BOIHON

K HCCIEIOBAHUIO byHKIMHA 4 3
Ha MOHOTOHHOCTb U DKCTPEMYMBI

Tema 6.7. UccnenoBanue GyHKIMI 4 3
U NIOCTpOEHUE rpaduKkoB

Tema 6.8. HamOonpmiee M HauMeHbIIEe 3HAUYCHUS 4 3
(GYHKLUU Ha OTpe3Ke

Tema 6.9. HaxoxxneHne onTUManbHOrO pe3yibpTaTa ¢ 4 4
IOMOIIBIO IPOM3BOIHON B MPAKTUUECKUX 3aa4ax

Tema 6.10. Pemenwne 3amau. [IponsBognas ¢pyHkuuy, 4 4
ee NpUMEHEHHe

KonTponbras padota 5 2 2
Pa3zpnen 7. MHOTOrpaHHHMKHM M TeJla BpalleHUs 36 29
Tema 7.1.MHororpaHHUKU 2 1
Tema 7.2. Ilpusma. [Ipsimas 1 npaBuIbHas IPU3MBbI 2 1
Tewma 7.3. Ilapannenenunen, kyo 2 2
Tema 7.4. Ilupamupa. IlpaBunbHas nupamuia. 9 1
YcedeHHas nupaMuia

Tema 7.5. bokoBast ¥ NOJIHAsI IOBEPXHOCThH ITPU3MBI, 5 5
UPaMUIbI

Tema 7.6. JIBmxenue B npoctpancTse. CuMMeTpust B 5 1
IIPOCTPAHCTBE

Tema 7.7. IlpaBuinbHBIE MHOIOIPaHHUKH, UX 9 1
CBOICTBa

Tema 7.8. Cummerpus B mnpodeccuu. CedeHus

MHOT'OI'PaHHUKOB 2 1
B IpoecCHOHATBHBIX 337a4ax

Tema 7.9. Humunap, ero cocrapiswomue. CedeHue 9 5
IWIMHApA

Tema 7.10. Konyc, ero cocrapistomme. CedeHue 9 5
KOHyca

Tema 7.11. Yceuennsiit konyc. CeueHUue yCEUEHHOTO 9 9
KOHyca

Tema 7.12. lllap u cdepa, ux ceueHus 2 2
Tema 7.13. Ilonstue 06 oOwveme Ttena. OOGBEMBI 9 5
MHOTOTPaHHHUKOB M T€J BPAIICHHUS

Tema 7.14. OObeMbl W TUIOMIATU TTOBEPXHOCTEH 2 2
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MOAOOHBIX TEN

Tema 7.15. KomOWHArmm MHOTOTPAaHHHKOB W Tel

2 1 1
BpalleHus
Tema 7.16. KomOWHAIIMM TreOMETpUUYECKHX TEJ Ha 9 5
MIPAKTUKE
Tema 7.17. Pemenue 3anay. MHOrOrpaHHUKH U Teja 5 5
BpallleHus
KonTponbnas padota 6 2 2
Paszgen 8. [IlepBooOpa3nass (QyHkuum, ee 18 3 15
NpUMeHeHHe
Tewma 8.1. IlepBooOpa3Hast pyHKITUH 4 1 3
Tema 8.2. Ilmomaaes KpPUBOJMHEUMHOW Tpamnenuu. 4 1 3
®opmyna HeroTona — JleliOHuma
Tema 8.3. OrnpeneneHHbIi HMHTETpall B 4 1 3
po(heCCHOHATLHOM JISATEIIEHOCTH M KU3HU
Tema 8.4. Pemenue 3amau Ha HaXO0XICHUE 5 5
11epBO0Opa3HON U €€ IPUMEHEHUE
KonTponbnas pabota 7 1 1
Pa3nen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 38 8 30
Tema 9.1. [IpencraBnenue JaHHBIX U ONUCATENbHAS 4 1 3
CTaTHCTHKA
Tema 9.2. CocraBneHue TaOauIl W AUarpaMM Ha 4 1 3
MIPAKTUKE
Tema 9.3. Omneparuu HaJI COOBITHSIMH, 4 1 3
HaJl BEPOSITHOCTSIMU. Y CIIOBHASI BEPOSITHOCTh
Tema 9.4. DneMeHTH KOMOMHATOPUKH 4 1 3
Tema 9.5. BepostHocTh B MNpo(hecCHOHAIBHBIX 4 1 3
3a/1auax
Tema 9.6. Cepun nocnenoBaTeNbHBIX UCTIBITAHUI 4 1 3
Tema 9.7. Crnyuaiinble BEJINYUHBI
U pacIpeaeacHusl. 4 1 3
MareMaTnuecKoe 0KMIAHNE CIIYYalHON BEJIMYUHBI
Tema 9.8. 3akon Oonpmux uywcen HempepbiBHBIC
ClIy4alHbIE BEJINYMHBI (pactpenenenus). 4 1 3
HopwMmanbHoe pacriipeneneHue
Tema 9.9. Pemenne 3amady KOMOWHATOPUKH, 4 4
CTaTHCTHKH M TEOPUH BEPOSTHOCTEH
KonrpomnsHas padora 8 2 2
Pa3nen 10. MaTemaTH4ecKHii MPAKTHKYM 28 4 24
Tema 10.1. MaTpwuIisl ¥ OnpeIeTuTeNn 4 1 3
Tema 10.2. DireMeHTHI BEKTOPHOU areOpbI 4 1 3
Tema 10.3. KoMmmnekcHble uncia 4 1 3
Tema 10.4. I'padsr 4 1 3
Tema 10.5. 3a1aun MaTeMaTHYECKON CTATUCTHKH 4 4
Tema 10.6. Jlornueckue oreparuu 4 4
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C MHOXXCCTBaMH

Tema 10.7. Pemrenne 3ama4 MaTeMaTHYECKOT'O

4 4
MPAKTUKYMa
dDopMa NPOMEKYTOUHOH aTTecTAlMN- IK3aMeH 14
O0bem 00pa3oBaTeIbHOI MPOrPaMMbI 304 60 230
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3. COJEP KAHME YYEBHOTI'O ITPEAMETA OYII.03 MaremaTuka

Koabl
Oo0bem, ak. u / KOMIIEeTeHIIHIA,
B TOM YHCJIE B JIMYHOCTHBIX
HanMeHOBANMe Conep:xanue yueOHOro Mmarepuaa (OCHOBHOE U npoc])eccnonanbno: dopme § dopmar pe3yiabTaTos, LHO,
PA3IeIoB | Tem OpPHMEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aAHATHUS, IPUKJIATHON MOAY/Ib | MPAKTHYECKOH | MpoBeaeHMs (popmupoBanuio
(npu nHanuuuw) MOATrOTOBKH, 3aHATHS KOTOPbIX
aK. 4*/3a049Hast crnocoocTByeT
¢opma 3JIEMEHT
MPOrpamMMbl
1 2 3 4
_1 cemectp
Pa3znea 1. . [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 JIP
O 1-4, 6-8 ITP
Tema 1. Conep:xanue yueOHOro MaTepuaJia, B TOM 4ucjie NpohecCHOHAJIBHO — 5
Llens v 3a1aun | opueHTHpPOBaHHOE"
MAaTEMATUKU B ToM ymcie IpakTHYEeCKNX 3aHATHH
npu ocBoenun | Llenb ¥ 3agaun MareMaTHKW IPH OCBOCHUM CIEIHATIbHOCTH. ba3oBbic 3HaHHSA M OYHBIN/OHIIAN
CTEIMATLHOCT | YMEHMSI 110 MaTeéMaTUKe B MPO(ECCUOHATBLHON M B MOBCEJHEBHOM JESATENBHOCTH. H
o. MHoXecTBO, omnepaluud HajJ  MHOXECTBaMM, Juarpammbl  Dilnepa-Benna. 212
MuoxectBa u | VIcronb3oBaHuE TEOPETUKO-MHOKECTBEHHOIO ammapara [Jisg ONUCAHHS pealbHbIX
JIOTHKA MIPOIIECCOB U SIBICHUN B MPO(PECCUOHANBHON AESITETbHOCTH, IPU PEIICHUU 3a/1a4 U3
JIPYTUX OTUCIUTUIAH
Tema 1.2. Coaepsxanue y4eOHOro MaTepuaJia, B TOM 4ucie NPpodecCHOHAIBHO — 5
Yycia u OpPHEHTHPOBAHHOE
BBIUMCIICHHS B Tom uncie npakTHYeCKMX 3aHATHI
Harypanbnbie u nensie yncna. [Ipu3Haku AeTMMOCTH LENbIX yncell. ParmonanbHbie OYHBIH/CaMOCT
yricnia. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOIIEHTHI, 0ECKOHEUHBIE 2 OATEIBHOE
nepuoanyeckue npoodu. ApudMeTnueckue ornepaiy ¢ paloOHATbHBIMU YHCIIAMH, H3y4CHHC
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npeoOpa3oBaHus YUCIOBBIX BeIpaxkeHUil. JlelficTBuTenbHbIe yKca. PanronanbHbie
U UppALMOHAIbHBIC YHcaa. Apu(pMETHUECKUE OTIEpaIMU C ICHCTBUTEIbHBIMU
ymcnamu. [IpubnmxéHnblie BEIUMCICHUS, TPaBUIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUN

Tema 1.3. Conep:xanue y4edOHOro MaTepualia, B TOM 4YHcJie NPo(hecCHOHATBHO —

ToxaecTna u OpHEHTHPOBAHHOE’

TOXIECTBEHHEI | B TOM YHC/Ie MPAKTHYECKHX 3aHATHI

e ToxaecTBa U TOKICCTBECHHBIE TIPeoOpa3oBaHusl. Y paBHEHUE, KOPECHb YPABHCHHUSI. OYHBIH/CaMOCT

Hpeo6pa3OBaH HepaenctBo, penieHue HepaBeHCl;Ba. Merton untepBainoB. Pemienue I_[eJ'II)I)f 51 OATCIILHOC

wst Y paHenns, JIpOoOHO-pallMOHATILHBIX YpaBHEHUH U HepaBeHCTB. [IprMeneHne ypaBHEeHHA 1 } H3yucHHE
HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHX 3a]a4 U 3a]a4 U3 pa3IM4HbIX o0nacTen

HEpaneHeTRa 1 HAyKU U peasibHON KU3HU. CUCTEMBI M COBOKYITHOCTH PAIIMOHAIBHBIX YPAaBHEHUM U

HX CHCTCMBI HepaBeHCTB. CUCTEMBI IMHEWHBIX YpaBHEHUN. Pelienne npukiaaHbIx 3a/1a4 C
IIOMOIIBIO CUCTEMBI JINHEWHBIX YPAaBHEHUN

Tema 1.4. Conep:xanue y41ed0HOro MaTepualia, B TOM YHcJie MPO(ecCHOHATBHO —

[IporieHTHBIE OpPHEHTHPOBAHHOE'

BEIUMCICHHUS B ToM yucie IpakTHYECKUX 3aHATUI

B [Ipumenenue qpoOeit U MPOIEHTOB ISl pEUICHUS TPUKIAIHBIX 337124 U3 Pa3TMIHBIX OuHBIi/camMocT

npodeccuonan oTpaciiell 3HaHUH U peanbHOU xu3HU. [IpubamxEHHbIC BblvqncneHHﬂ, npaBuia OATCIIBHOC

BHEIX 33129aX OKpYTJICHUS, IPUKUIKA U OIIEHKA pe3yybTaTa BeIUUCIEeHNN. Pa3Hbie criocoObl U3yICHUC
BBIUKCJICHHSI TPOLIEHTOB. [IpoIieHTHEIE BBIYMCIIEHUS B TPO(HEeCCHOHATBHBIX
3agavax. [[pumeHeHne ypaBHEHU 1 HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX
3a/1a4 U 3aJ1a4 U3 pa3NUYHbIX 00JaCTell HAYKU U peaIbHOM JKU3HH

Tema 1.5. Copep:xanue y4e0HOr0 MaTepuaJia, B TOM 4ucie NpoecCHOHATBLHO —

HOCHC,Z[OB&TCJI OI)IKIQHT](lpOBElHHOE8

BHOCTH B Tom uncie npakTHYeCKUX 3aHATHI

u iporpeccun | 11ocienoBarenbHOCTH, CIOCOOBI 3a/1aHUs TIOCNIEN0BATENLHOCTENR. MOHOTOHHBIE OYHBIl/camMocT
N0CJIE0BATENBHOCTU. ApupMeTHYECKAs U TEOMETPUUECKAs! IPOTPECCHH. OATEILHOC
Beckoneuno yOsIBaroias reomeTpuueckas nporpeccusi. Cymma 0€CKOHEYHO H3yqICHHC

yOBIBarOIIEH TeoMeTpruIecKoil mporpeccun. Popmyrsa CIOKHBIX MPOIICHTOB.
Vcnionb30BaHMe NPOrpeccuu JUisl peuieHusl pealibHbIX 3a]a4 MPUKIIATHOTO
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xapakrepa

Tema 1.6. Coaepsxanue y4eOHOro MaTepuaJia, B TOM 4ucie NpogecCHOHAIBHO — 4
OyHKIEE ¥ | OPHEHTHPOBaHHOe®
rpaduku B ToM 4nciIe NpaKTHYeCKUX 3aHATHI
OyHk1us, crocoos! 3aganus pyukiun. ['paduk Gynkuuu. Bzanmuo o6patHbie OYHBII/CaMOCT
¢ynkunu. O6nacTb onpeAesIeHns 1 MHOXKECTBO 3HaueHu# GpyHkiuu. Hymu 4 0ATEILHOE
dbyakuun. [TpomMexxyTku 3HaKOMOCTOSHCTBA. YETHBIE M HEUETHBIE QYHKIIUH U3y1CHHC
Tema 1.7. Coaepsxanue y4eO0HOro MaTepuaJia, B TOM 4ucie NpogecCHOHAIBHO — 2
BxoHoii OpHeHTHpoBaHHOoe™®
KOHTPOJIb B ToM 4nciIe NpaKTHYeCKUX 3aHATHIA
OYHBIIl/caMocT
Brruncnenus u npeoOpa3oBanus. Y paBHeHHs U HepaBeHCTBa. [Iporpeccun. 2 OSATEIBHOE
@yHKIMH U TpaduKu M3ydeHne
Paspnen 2. Crenenn n kopHu. CTeneHHasi, noka3arejbHas v Jorapupmudeckas GyHkuus 3 JIP
1o 1-4, 6-8 I1P
Tema 2.1. Conep:xanue y4ed0HOro MaTepualia, B TOM YHcJie MPO(ecCHOHATBHO — 9
ApH(bMeTquc OPMEHTHPOBAHHOE
KUH KOpEeHb N— OYHBIN/CaMOCT
0il CTEIleHHI 1 OSITEIIBHOE
ApudmeTnuecknii KOpeHb HaTypaIbHOU CTETICHH. U3y4eHHe
B ToM yncie npakTHYeCKNX 3aHATHH
OuHbIii/caMocT
1 OsITeTTbHOE
JleiicTBus ¢ apudMeTHIeCKUMHU KOPHSIMH N—O0i CTeneHn U3y4eHHe
Tema 2.2. Conep:kaHue y4eOHOT0 MaTepHalia, B TOM YHCJIe MPO(ecCHOHATBLHO — 9
Crenenu. OPHEHTHPOBAHHOE
Craumapraas | Crenens ¢ uenbim nokasarenem. CTangapTHas popma 3armucu AeHCTBUTENBHOTO OYHBII/CaMOCT
(bopMa 3amucu | 9ucia. croab30BaHUE TOIX OISIICH (1)0pr1 3aIlUCH JEUCTBUTEILHBIX YUCET IS OATCIIBHOC
JefCTBUTENpH | PELUICHUS IPAKTUYECKUX 3a/1a4 U MpecTaBlIeHus 1aHHbIX. CTeneHs ¢ 1 H3Yy4CHHE
Oro 4mcia palMOHAIBHBIM MOKa3aTeneM. CBONCTBA CTENEHH.

B ToM uncie npakKTHYeCKUX 3aHATHI

9 pogpeccuonansro-opuenmuposannoe codepaicanue modlicem Guims pacnpedeieno no pazoenam (memam) ui CKOHYeHMpuposano 6 pazoene ITpuxnaonoii Mooyb

0 Mpogpeccuonanvro-opuenmuposannoe codepaicanue Modicem Gulms pacnpedeieno no pazoenam (memam) ui CKOHYeHMpUposaro é pazoeie Ipukiaduoi Modyis
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[IpeoOpa3zoBanue BhIpaKEHUH,

OYHBIIT/CaMOCT

1 OSITETIbHOE
COZIEPKAIMX CTENEHH C PallMOHAIBHBIM NTOKA3aTEJIEM U3y4CHHE
Tema 2.3. Conep:xaHue y4eOHOT0 MaTepualia, B TOM 4HcJjie NpodecCHOHATBHO — 9
Creneunasa OPMEHTHPOBAHHOE
GyHKLIUS CrenenHast (yHKIUS C HATypaJIbHBIM U IETbIM MTOKa3zareneM. EE cBoiicTBa u 11 OYHBII/OHMA
rpaduk. H
B TOM uMciie NpaKTHUYECKUX 3aHATHI
OYHBIi/caMocT
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU 1 OATebHOE
n3ydeHue
Tema 2.4. Conep:xkanue y4edOHOro MaTepualia, B TOM YHcJie MPO(ecCHOHATBHO — 9
praHI/IOHaJII) OPUEHTHPOBAHHOE
HEBIC OYHBII/CaMOCT
ypaBHEHUS HNppannoHaiibHbIe YpaBHEHUS U HEPABEHCTBA 1 OSTEIILHOE
U HEPAaBEHCTBA M3yHCHHC
B ToM 4yHciIe IPAKTHYECKUX 3aHATHI
OuHBIii/caMocT
Pemenue nppaulnOHAIbHBIX YPAaBHEHUN U HEPABEHCTB 1 OSITeIbHOS
n3ydeHue
Tema 2.5. Conep:kaHue y4eOHOT0 MaTepHalia, B TOM YHCJIe MPO(ecCHOHATBLHO — 9
HpI/IMeHeHI/Ie OPUEHTHPOBAHHOE
CBOMCTB B ToM 4yHciIe IPAKTHYECKUX 3aHATHI
CTEIEeHHO CaolicTBa CTeIEHHOHN (YHKIIMH MPU PEIICHUH YPaBHEHUN 1 HEPABEHCTB OYHBII/CaMOCT
GyHKIUH Hcnonbp30BaHne CBOMCTB cTeNEHHONW (DYHKIIMU MPU PEIIEHUN YPaBHEHUN U 2 OATENILHOE
HEPaBEHCTB n3ydeHne
Tema 2.6. Conep:xaHue y4eOHOT0 MaTepHalia, B TOM YHCJIe MPO(ecCHOHATBHO — 9
IlokasarenbHa | OPUEHTHPOBAaHHOE
s ynkius, | B ToM unciie npakTHUecKUX 3aHATHI
ee CBOIICTBA [NokazatenpHas GpyHKIM, €€ cBolicTBa U rpaduk. [loctpoenue rpadukos 2/ OYHBII/OHIal
NoKa3aTeabHON (QYHKIIUN H
Tema 2.7. Coaepsxanue y4eOHOro MaTepuaJia, B TOM 4ucie NpogecCHOHAIBLHO — 5
Iloka3zarenpHbl | OPUHEHTHPOBAHHOE
€ YpaBHEHUS B Tom uncie npakTHYeCKUX 3aHATHI
U HEPABEHCTBA 5 5 OYHbIi/caMocT
ITokazarenbHble ypaBHEHUs. PernieHne noka3arelbHbIX YpaBHEHUN OSTEIILHOE
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H3y4YeHHE

Tema 2.8. Coaepsxanue y4eOHOro MaTepuaJia, B TOM 4ucie NpogecCHOHAIBHO — 2
HpHMeHeHHe OPHUEHTHPOBAHHOE
CBOWCTB B ToM 4yHciIe IPAKTHYECKHX 3aHATHIT
MOKAa3aTeJIbHO OYHEBIH/CaMOCT
it byHKIMH [TokazarenbHble HEpaBEHCTBA. PellleHne moKka3aTebHbIX HEPABEHCTB 2 OSITENLHOE
U3y4eHHE
Tema 2.9. Coaepsxanue y4eO0HOro MaTepuaJia, B TOM 4ucie NpogecCHOHAIBHO — 5
HorapI/I(l)M OPHEHTHPOBAHHOE
quCIIa. 5 5 11 OYHBIH/OHJIal
JlecsTUUHbI Jlorapudwm yucna. JlecaTuyHbli U HATYPATBHBIN JOTapu(MbI H
i B ToM 4yHciIe IPAKTHYECKUX 3aHATHI
HaTypanbibii Omnpenenenue gorapudmon 1 g;f;ﬂbﬁ? o
JorapupmMsbl
U3y4YEHUE
Tewma 2.10. Conep:xaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATBHO — 9
CBoicTBa OPHMEHTHPOBAHHOE
norapupmMoB OYHBIH/CaMOCT
[IpeoOpazoBaHue BbIpaKEHHI, ColepKaluX Jorapudmbl 1 OSTEIIbHOE
U3y4YECHHUE
B ToM 4yHciIe IPAKTHYECKUX 3aHATHI
OYHBII/caMOCT
Pemenne npumMepoB ¢ 1orapu(PpMUIECKUMU BHIPAXKECHUSIMU 1 OATEIbHOE
U3y4YEHUE
Tema 2.11. Conep:kaHue y4eOHOT0 MaTepHalia, B TOM YHCJIe MPO(ecCHOHATBHO — 5
Jlorapudmrue | OPMEHTHPOBAHHOE
cKas (yHKIHS, ) 5 11 OYHBII/OHIAN
ee CBOCTBA Jlorapudmuueckas pyHkuus, e€ cBolicTBa U rpaduk H
B ToM 4HciIe IPAKTHYECKUX 3aHATHI
OuHbIi/caMocT
[octpoenue rpadukos norapudgmuieckux QyHKINH 1 OSITETIbHOE
U3y4eHHe
Tema 2.12. Conep:xaHue y4e0HOr0 MaTepualia, B TOM 4ncJjie NpodecCHOHATbLHO —
HorapH(bMqu OPHMEHTHPOBAHHOE 2
CKHE
Jlorapudmudeckne ypaBHEHHs 1 HEPaBEHCTBA 1 OYHBIH/CaMOCT
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yYpaBHEHUS H

OATCIIBHOC

HEpPaBEHCTBA U3y4eHHE
B TOM unciIe MPaKTHYECKNX 3aHATHI
OYHBII/CaMOCT
Pemenus norapudMuyecknx ypaBHEHH U HEPAaBEHCTB 1 OATENILHOE
H3yUYeHHe
Tema 2.13. Conep:xanue yueOHOr0 MaTepuasia, B TOM Yucjie nNpogdhecCHOHAIBHO —
JlorapudMbl B | OPHEHTHPOBAHHOE 2
pUpoae u
TeXHUKE B Tom uncie npakTHYeCKMX 3aHATHI
[Tpumenenue norapudma. Micropust pa3BuTus MareMaTtuku. Jlorapudmudeckas OYHBIi/caMocT
criipanb B mpupoje. Ee matemaTtnueckue cBoiictBa Mcnonb3oBanue rpadukos 5 OSTEIbHOE
GYHKIMMA 7151 UCCIIEIOBAHUSI MIPOIIECCOB M 3aBUCUMOCTEN, KOTOPHIE BOZHUKAIOT MPHU H3y4CHUC
peIIeHnH 3a71a4 U3 pa3INyHbIX 00JacTel HAyKH U peallbHOM JKU3HH
Tema 2.14. Conep:xanue yueOHOr0 MaTepuaJia, B TOM 4ucje Npo(ecCHOHAIBLHO — OYHBIH
[IpumeHneHue OPHEHTHPOBAHHOE 6
JorapuMoB K
pelLIeHuI0 B Tom uncie npakTHYeCKUX 3aHATHI
3a7a4 . OYHBIl/caMocT
Pemenue norapudmMuueckux ypaBHEHH U HEPABEHCTB 5 OSITEIBHOE
HU3y4eHUe
OYHEBIH/CaMOCT
Kontposnbnas padota 1 1 OSITEITbHOEC
HU3y4eHUe
Pa3nea 3 Ilpsimble ¥ NJIOCKOCTH B MIPOCTPAHCTBE 2% JIP
11O 1-4, 6-8 ITP
Tewma 3.1. Conep:xkaHue y4ed0HOro MaTepualia, B TOM YHcJie MPO(ecCHOHATBHO — 4
HOBTOpeHI/Ie OPUEHTHPOBAHHOE
ITAHUMETPHH. OcHoBHbIE GUTYpPHI, PaKTHI U TEOPEMBI TNIaHUMETpUU. OCHOBHBIE TTOHSITHS OYHBINI/OHIIAN
OCHOBHBIE crepeometpuu. Touka, npsimasi, IIOCKOCTh, TPOCTpaHCTBO. [ToHsATHE 00 H
[MOHSITHS AKCMOMAaTUYECKOM MTOCTPOCHUHN CTEPEOMETPUH: AKCHOMbBI CTEPEOMETPHUU U 1/1
CTEPEOMETPUN CJICACTBUA U3 HUX
B TOM 4HciIe IPAKTHYECKUX 3aHATHI
ITocTpoenune crepeomeTprun OYHBII/camMocT
3 OSITENIbHOE
n3y4yeHue
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Tema 3.2. Conep:xaHue y4eOHOr0 MaTepualia, B TOM 4ncjie NpodecCHOHATBLHO —
HpHMBIe U | ODPHEHTHPOBAHHOE
IJIOCKOCTH B3aumHoe pacnonoxeHue npsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECH, OYHBIH/CaMOCT
B napasulesibHbIE U CKpeluBaromuecs npsamsie. [lapasienbHOCTh TPSAMBIX U OATCJIBHOC
IPOCTPAHCTBE. IJIOCKOCTEN B IIPOCTPAHCTBE: MTapaJUICIbHBIC NPSMBIE B IPOCTPAHCTBE, U3yICHUE
IMapatenshoc | 1aPAVIEILHOCTD TPEX MPSAMBIX, MAPATUIETBHOCTD IPSIMOM U INIOCKOCTHU. YTJIBI €
Th MPAMBIX, COHANpPABJICHHBIMA CTOPOHAMH, YTOJl MEXY NPAMBIMH B IIPOCTPAHCTBE.
TpsMOit 1 HapannenbuHOCTb IJIOCKOCTEN: NapajulesIbHbIE IUIOCKOCTH, CBOKMCTBA ITapaslIeIbHbIX
IIJIOCKOCTEM.
IJIOCKOCTH, -
9 B ToM 4yHciIe IPAKTHYECKUX 3aHATHI
fLIocKoCTEr OYHBII/caMOCT
[Tpocreiimue mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadip, KyoO, OSATEIBHOE
napajuleienunes, IOCTPOCHUE CEYEeHUN U3y4YeHUe
Tema 3.3. Conep:xkanue y41ed0HOro MaTepualia, B TOM YHcJIe MPO(ecCHOHATBHO —
HepHCHIII/IKy.H OPHEHTHPOBAHHOE
APHOCTb [TeprieHAMKYASIPHOCTD MPAMON U TIIOCKOCTU: MEPIIEHANKYISIPHBIE IPSIMBIC B OYHBIH/CaMOCT
HPSAMBIX [IPOCTPAHCTBE, MPSIMBbIE NTAPAJUICIIbHBIE U IIEPIIEHAUKYJIISPHBIE K IUIOCKOCTH, OSATCIIBHOC
U IUIOCKOCTEl | MPHU3HAK MEPIECHINKYISIPHOCTH NMPSMOW U INIOCKOCTH, HU3y4CHHC
B ToM ymcie IpakTHYEeCKNX 3aHATHH
OYHBII/caMOCT
TeopeMa 0 IpsAMOM NEPIIEHAUKYIAPHON INIOCKOCTH OATEIILHOE
A3y4eHUE
Tewma 3.4. Conep:xkaHue y4ed0HOro MaTepualia, B TOM YHcJie MPO(ecCHOHATBHO —
V1asl MEKTY OPUEHTHPOBAHHOE
TIPSIMBIMHE YTabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U TIJIOCKOCTHIO, ABYTPAHHBIN YT oI, OYHBIH/CaMOCT
" JIMHEVHBIN yroJl IBYTPaHHOrO yria. [lepneHauKkynsp 1 HakJIOHHBIE: paCCTOSIHUE OT OATEJIBHOC
miockocramy | TOUKH JI0 TNIOCKOCTH, PACCTOSHUE OT NPSAMO¥ JI0 IIIOCKOCTH, IPOCKIHS ¢burypsl Ha U3Y1CHUC
IJIOCKOCTD. [lepneHauKyIapHOCTh TUIOCKOCTEN: MPU3HAK NEPIICHIUKYIISIPHOCTH
JIBYX INIOCKOCTEHN.
B ToM uncie npakKTHYeCKUX 3aHATHI
OYHBII/CaMOCT
Teopema o TpE€X nepneHauKyisapax. Pemenne npakTHKo-OpueEHTUPOBAHHBIX 3a1a4 OSITEIIEHOE
U3ydeHHe
Tema 3.5. Coaepsxanue y4eOHOr0 MaTepHaJia, B TOM 4K cie NPo¢eCCHOHAIBHO —
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[Ipsimbie 1 | OpHEHTHPOBAHHOE
IUIOCKOCTH OYHBIH/CaMOCT
B Pacnonoskenne npsiMbIX U IUIOCKOCTEH B OKpYXKarolieM Mupe (IpUpoe, UCKYCCTBE, 1 OSATENBHOE
npaxTHaeckux |- 2PXUTCKTYPE, TEXHUKE). _ W3ydeHHe
sajaax B ToM 4yHciIe IPAKTHYECKUX 3aHATHI _
OYHBI/CaMOCT
Pemenne npakTuKO-OpUEHTUPOBAHHBIX 3a7a4 3 OSATEIILHOE
U3y4CHHE
Tema 3.6. Conep:xaHue y4eOHOr0 MaTepualia, B TOM 4ncjie NpodecCHOHATBLHO — 6
OCHOBHBIE OPMEHTHPOBAHHOE
IIPOCTPAHCTBE . OuHBIi/camMocT
HHBIE (QUTYPb B3aumHoe pacnonokeHue npsMbIX U IIIOCKOCTEN B TPOCTPAHCTBE. 1 OATENHHOE
o n3ydeHue
B3AHMOPACTION B ToM 4yHciIe IPAKTHYECKUX 3aHATHI _
OuHBIi/camMocT
OHCHHUC IlocTpoenue cedennii 4 OAITEIbHOC
n3y4yeHue
OYHBII/caMOCT
KoHnTtposbHas padota 2 1 OSITeITBHOE
H3y4eHUe
Pa3nea 4. KoopanHaThl H BEKTOPBI B IPOCTPAHCTBE 18 JIP
11O 1-4, 6-8 ITP
Tema 4.1. Conep:xkanue y4ed0HOro MaTepualia, B TOM YHcJie MPOo(ecCHOHATBHO — 4
BekTops! B | OpPHEHTHPOBaHHOE
npocTpaHcTBe. | BEKTOp Ha IIIOCKOCTH U B IPOCTPaHCTBE. CII0XKEHHE M BBIYMTAHHE BEKTOPOB. OYHBIH/CaMOCT
JleficTBust ¢ | YMHOKCHHE BEKTOpa Ha YUCII0. PasnoxeHrne BEKTopa Mo TpEM HEKOMILTAHAPHBIM 2 OATEIILHOE
BEKTOpaMu BekTopam. [IpaBuiio nmapamienenunena. A3y4CHUC
B ToMm uncie npakTHYeCKMX 3aHATHI
OYHBII/caMOCT
Pemenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII IEUCTBUI C BEKTOPAMH 2 OATEIIbHOE
U3y4eHHe
Tema 4.2. Conep:kaHue y4ed0HOT0 MaTepuaJia, B TOM YHCJIe MPO(ecCHOHATBHO — 4
KOOpJII/IHaTI)I B | OPMEHTHPOBAHHOE
npocTpancTBe. | [IpSIMOyronbHas cuctema KOOpInHAT B MPOCTpaHCTBe. KoopanHats! BeKTOpa. O4HBIi/camoCT
I[Tpocrelimmue [Ipocreiiine 3a1aun B KOOpAMHATAX. YTOJ MEXAy BekTopaMu. CkansipHoe 2 OSITEIbHOC
IIPOM3BEJICHNE BEKTOPOB. BBIUNCIIEHHE YIIIOB MEKy NPSIMBIMHU U IIJIOCKOCTSIMHU. H3ydCHUC
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3a7a4u B TOM uMciie NpaKTHYECKUX 3aHATHI
B KOOpAMHATaX OYHBI/CaMOCT
KoopauHatHO-BEKTOPHBIN METO/] ITPU PELICHUHA T€OMETPUUYECKUX 3a/1a4 2 OSITeTTLHOC
W3yYeHUS
Tema 4.3. Conep:xaHue y4eOHOr0 MaTepualia, B TOM 4ncje NpodecCHOHATBLHO — 4
HpaKTI/IKO- OPHEHTHPOBAHHOE
OPHUEHTHUPOBAH . . OYHBII/CaMOCT
HEIC 33Ja4H Ha KOOpl[I/IHaTHaiI IJIOCKOCTh. BhIuKciieHue pacCTOSHUM U TUIOIIAIEH Ha 2 OSITEIbHOE
KOODIHHATHOI KOOPAUHATHOU MJIOCKOCTH. U3yYeHHe
IOCKOCTH B TOM uMc/ie NTpaKTHUYECKUX 3aHATHI
OYHBII/caMOCT
KosinuectBeHHbBIE pacyeThbl 2 OSITeIILHOC
H3y4eHUE
Tema 4.4. Conep:xkanue y41ed0HOro MaTepualia, B TOM YHcJie MPO(ecCHOHATBHO — 5
Pemenue OPUEHTHPOBAHHOE
3a7a4 Ha OYHBII/CaMOCT
KOOPIMHATHI 5 1 OATEIILHOE
1 BEKTOPHI KoopanHatHO-BEKTOPHBIN METOJI ITPH PEIICHUU T€OMETPUUYECKUX 3a]1ay. M3ydeHHe
B TOoM uMciie npaKTHYECKUX 3aHIATHI
OYHBII/CaMOCT
Pemenue 3agay, cBA3aHHBIX C TPUMEHEHUEM MIPABUII IEUCTBUM C BEKTOPAMH. 4 OSITeIbHOE
3ajauu MIaHUMETPUHU U CTEPEOMETPUH M METOJIbI UX PEIICHUS M3ydeHue
OYHEBIH/CaMOCT
1 0SITEJIbHOE
KonTponbHas pabota 3 V3y4eHHE
Pazgen S. OcnoBbl Tpuronomerpun. Tpuronomerpuyeckue Gpynkuuu 40 JIP
o 1-4, 6-8 ITP
Tema 5.1. Conep:kanue y4eOHOr0 MaTepuaia, B TOM Y cje MPOecCHOHAIBLHO — 4
OCHOBBIL OPHEHTHPOBAHHOE
tpurosomerpu | CHHYC, KOCHHYC U TAHT€HC YUCIIOBOTO apryMEHTa. APKCUHYC, apKKOCHHYC, 11 OYHBII/OHJIAH
u ApPKTAHTE€HC YMCJIOBOTO aprymeHTa. TpUroHoMeTpru4ecKkasi OKpyKHOCTb, H
B ToM uncie NpaKTHYECKUX 3aHATHI
OYHBII/CaMOCT
OnpeneneHre TPUrOHOMETPUUYECKUX (PYHKIIHIA YUCIOBOTO apryMeHTa 3 OSITeTTbHOE
H3yYeHUE
Tema 5.2. Coaep:kaHue y4eOHOr0 MaTepuaia, B TOM Yicje NPodecCHOHAIBLHO — 4
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OcCHOBHEBIE OPHEHTHPOBAHHOE
TPUTOHOMETPH OYHBIH/CaMOCT
yecKue OcHOBHEBIE TPUTOHOMCTPHYCCKUC q)OpMYHBI OSTEIbHOE
TOXKJIECTBA n3ydeHue
B TOM uMciie NpaKTHYECKUX 3aHATHI
OYHBI/CaMOCT
[IpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUIN OSATEIILHOE
U3y4CHHE
Tema 5.3. Coaep:xanue yueOHOro MaTepuaJia, B TOM 4ucie NpogecCHOHAIBLHO — OYHBII
HepHO JINYECK OPHEHTHPOBAHHOE
ue  (QyHKIUH. OYHBII/CaMOCT
TpuroHoMeTpH CDyIiKIlI/Iﬂ. [Tepuonnueckue GpyHkuuu. Tpuronomerpudeckue GyHKIMA, UX OSITENILHOE
qecKIIe CBOICTBa U rpaduKu H3ydeHHe
DyHKIHH B ToM 4yHciIe IPAKTHYECKUX 3aHATHI _
OuHBIi/camMocT
I'paduku TpuroHOMeTpHUECKUX (PYHKIHI OsITeTIbHOE
n3y4yeHue
Tema 5.4. Copep:xaHue yueGHOro MaTepuaJia, B TOM 4uciie NpoecCHOHATBHO —
Hpeo6pagOBaH OPMEHTHPOBAHHOE
ue rpaduxos 5 OYHBII/cCaMOCT
TPHTOHOMETPH Cikatue u pacTsikeHue TpaKoB TPUTOHOMETPUUECKUX (PYHKITUH. OSATENHLHOE
YECKUX U3YyHCHHUC
DyHKIH B ToM 4yHcsIe IPAKTHYECKHX 3aHATHIT _
OuHbIii/caMocT
[Tpeobpa3zoBanne rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMMA OSITENIEHOE
U3y4eHHe
Tema 5.5. Copep:xaHue yueGHOro MaTepuaJia, B TOM 4uciie NpoecCHOHATBHO —
Onucauue OPHUEHTHPOBAHHOE
npousBozcTBe | VICONB30BaHNHE CBOWCTB TPUTOHOMETPHIECKHX (DYHKIMI B TIPOYECCHOHATBHBIX OuHbIi/caMocT
HHBIX 3anavax. Mcnonp3oBanue rpagkoB GyHKIIHH ISl KCCIIETOBAHUS TIPOIECCOB U OATCJIBHOC
IpoIeccoB ¢ | 3aBUCHMOCTEH, KOTOPBIC BOSHUKAIOT TP PEIICHAN 33144 U3 JIPYTHX yIeOHBIX U3y1CHUEC
TTOMOIITBIO JACIIUIUINH Y PEAJbHON KU3HU
rpadukoB B ToM 4HciIe IPAKTHYECKUX 3aHATHI
byHKUIni OYHBIIi/CaMOCT
I'paduku ¢pyukiuit. CUTyalnOHHbBIE 331341 OATCILHOC
u3y4yeHne
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Tema 5.6. Conep:xaHue y4eOHOr0 MaTepualia, B TOM 4ncjie NpodecCHOHATBLHO — 4
06paTHHe OPMEHTHPOBAHHOE
TPUTOHOMETPHU . OYHEBII/CaMOCT
qecKIe Oo6patubie pynkimu. OdpaTHbIe TpUTOHOMETpUYeckue QPyHKIMU. X cBOHCTBA 1 1 OSITEIIBHOE
GyHKIUH rpauKu H3ydeHne
B TOM uMciie npaKTHUYECKUX 3aHATHI
OYHBII/CaMOCT
I'paduku 06paTHBIX TPUTOHOMETPUIECKUX (DYHKINH 3 OSITETIbHOE
H3yUYeHHe
Tema 5.7. Conep:xaHue y4eOHOr0 MaTepualia, B TOM 4ncjie NpodecCHOHATBLHO — 4
TpI/IFOHOMeTpI/I OPUEHTHPOBAHHOE
yecKue TpuroHomMeTpuYECKHe ypaBHEHUS 11 OYHBIH/OHITAM
YpaBHEHUSA H
B ToM unciie mpakKTHYECKUX 3aHATHIA
OYHBI/CaMOCT
Pemienne TpuroHoMeTpUYECKUX YpaBHEHUI 3 OSITETIBHOE
H3yUYeHHE
Tema 5.8. Copep:xanue y4e0HOro MaTepuaJia, B TOM 4ucJjie NpoecCHOHATBHO — 4
TpI/II‘OHOMeTpI/I OPUEHTHPOBAHHOE
qyecKue OYHBIIT/CaMOCT
HepaBeHCTBa IIprMepsl TPUTOHOMETPUUYECKUE HEPABEHCTBA. 1 OSITEIBHOE
U3y4YEHUE
B ToM unciie mpakTHYECKHX 3aHATHI
OYHBII/CaMOCT
Pemenue npocTendmmx TpUroHOMETPUYECKUX HEPABEHCTB B TOM YHUCIIE C 3 OSTEIbHOE
UCIIOJIb30BaHUEM CBOMCTB (DYHKIMH U3y4eHHe
Tema 5.9. Copep:xanue y4eGHOr0 MaTepualia, B TOM 4ucie NpoecCHOHATBLHO — 8
Pemienue OPUEHTHPOBAHHOE
3aja4 B Tom uncie npakTHYeCKUX 3aHATHI
TPUTOHOMETPHU OYHBII/camMocT
- TpUrOHOMETPUYECKUE BBIPAXKEHUSI, YDABHEHUS U HEPABEHCTBA. Perienue 3amaq 5 OSITEIIEHOE
U3y4YeHne
OYHBII/CaMOCT
Konrpomnsnas pabora 4 1 OSITENIbHOE
U3y4YeHne
IIpoMexyTo4YHasi aTTecTAlMA B (popMe KOHTPOJIbHOM padoThl 2/2 OYHBI/OHMA
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_2 cemecTp
Pa3nea 6. Ilpon3Bognas pyHKIUH, ee IPUMEHEHHE 34 JIP
11O 1-4, 6-8 ITP
Tema 6.1. Conep:xaHue y4eOHOr0 MaTepualia, B TOM 4ncjie NpodecCHOHATBLHO — 4
MOHOTOHHOCT | OpMeHTHpoBaHHOe!!
b QYHKIMHL. [TpoMekyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH. OYHBIIT/caMoCT
DKCTPEMYMBI 1 OSITENIBHOE
yHKLHH. _ U3yYCHHUE
Toukn B TOM uHc/Ie NPAKTHYECKUX 3aHATHI
SKCTpeMyMa Haubounbuiee n HanMeHslee 3Ha4eHUE (QYHKIUU HA IPOMEKYTKE O4YHBIH/CaMOCT
3 OSITEIEHOE
U3yYCHHUE
Tema 6.2. | Copepxanne y4eOHOr0 MaTepHaJia, B TOM 4HcJIe MPOo¢ecCHOHAIBHO — 5
Ioustue OpHEHTHPOBAaHHOE
0 HenpepsiBabie QyHKITHN. OYHBIN/CaMOCT
HEINPEPBIBHOCT 1 OATCIIEHOC
1 GyHKIHH _ U3y4YEHUE
B ToM 4yHciIe IPAKTHYECKUX 3aHATHI
MeTto UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB OYHBI/CaMOCT
1 OsITeTThHOE
U3y4YEHUE
Tema 6.3. Conep:xkaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATBHO — 9
HpOI/I3BOI[Ha${ OPHUEHTHPOBAHHOE
dyHKIIMN [TpousBoauas ¢pyHkiuu. [Ipons3BoiHbIE d1eMEHTAPHBIX PYHKIMH. DOpMYITbI 11 OYHBII/OHIAN
HaXO0XJEHUS MPOU3BOJHON CYMMBI, TPOU3BEAEHUS U YaCTHOTO H
B Tom uncie npakTHYeCKUX 3aHATHI
3 11 OYHBI/OHIIAN
IIprMepbl HaX0XKAEHUSI IPOU3BOJHON CYMMBI, IPOU3BEIACHUS U YaCTHOI'O H
Tema 6.4. Conep:xanue y4eGHOT0 MaTepHasia, B TOM YHcJIe NMPogecCHOHATBHO — 9
FCOMCTpI/I‘-ICCK OPUEHTHPOBAHHOE
Wil CMBICT OYHBIH/CaMOCT
. | ['eomeTpuyeckuit CMBICI MPOU3BOAHON PYHKIIMU — YTTIOBOM KOA(hHUIIUEHT 1 OATEIBHOE
MPOMSBOMHOM 1 (o carenbhoii K rpaduky GYHKIIMU B TOUKE. YpaBHEHUE KacaTeJIbHOM K rpaguky M3yueHHE

1 TIpodreccnonanbHO-OpHEHTHPOBAHHOE COMEPKAHKIE MOXKET OBITH PACIpE/IeIeHO MO paszienaM (TeMaM) Wi CKOHIIEHTPHPOBAHO B paszene IIpukiagHoii MoLyTh
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byHKIUH

B ToM Ymcie npakTHYeCKNX 3aHATHH

OYHBIH/CaMOCT
Pewienne ypaBHeHMIt OSITENIBHOE
H3yUYeHHe
Tema 6.5. Coaepsxanue y4eO0HOro MaTepuaJia, B TOM 4ucie NpogecCHOHAIBHO —
dusnueckum OPUEHTHPOBAHHOE
CMBICI OYHBIH/CaMOCT
. dusnueckuil (MEXaHUUECKHIT) CMBIC MPOU3BOAHOMN. [IpuMeHeHre mpou3BoaHOM OSATEIBHOE
TPOM3BOAHON JUISL OTIPEJICJICHHS] CKOPOCTH TIPOIIecca, 3aIaHHOro (hopMyIioi mim rpaduKoM W3yYCHUC
B B ToM ymcie npakTHYeCKNX 3aHATHH
npodeccruoHan OYHBII/CaMOCT
BHBIX 33/1a4ax | OnpeaeneHusi CKOPOCTH MPoLiecca, 3aJaHHOT0 (GOopMYIIOi UK TpaduKoM OATEJIbHOE
H3y4eHUe
Tema 6.6. Conep:xanue yueOHOro MaTepuasia, B TOM Yucjie npogecCHOHAIBHO —
HpI/IMeHeHI/IC OPUEHTHPOBAHHOE
IPOM3BOIHOI OYHBII/CaMOCT
Boszpacranue u yOsiBanue pyHKIIUH, COOTBETCTBHE BO3PACTAHUS U YObIBAaHUS OSITENILHOE
K (GYHKIIMY 3HaKy IPOU3BOIHOM. V3yYeHHUE
HCCIEIOBAHUIO -
N B ToM ymcie IpakTHYeCKNX 3aHATHH
bynKimid OYHEBIH/CaMOCT
Ha [IpumeHeHue MPOU3BOTHON K UCCIIeTOBaHNIO ()YHKIIMM HA MOHOTOHHOCTD U OATEIBHOC
MOHOTOHHOCTb | 3gcTpeMyMbl U3y4yeHne
U SKCTPEMYMBI
Tema 6.7. Copep:xanue y4e0HOr0 MaTepuaJia, B TOM 4ucje NpodecCHOHATBLHO —
HccnenoBanue | OPHEHTHPOBAHHOE
yHKLM . OYHEBIH/CaMOCT
AnTOopUTM HCCIenoBaHus PYHKIMA U TOCTPOCHUS ee TpaduKa ¢ TOMOIIbIO OSITETBHOE
1 TOCTpOCHHe MPOU3BOAHON. MIcTOpHS pa3BUTHSI MAaTEMATHYECKOTO aHAIN3a U3y4YeHHe
rpadukoB B =
TOM YHCJIe MPAKTHYECKUX 3aHATHIA
OYHBII/CaMOCT
[TocTpoenune rpadkoB MHOTOUYJICHOB C MCIIOJIB30BAHMEM armapara OSITEJILHOE
MAaTEMATHYECKOTO aHAJIN3A. U3y4YeHne
Tema 6.8. Conep:xanue yueOHOro MaTepuasia, B TOM Yucjie npoghecCHOHAIBHO —
HaunGounpiee n | OPUEHTHPOBAHHOE
Haxosxaenre HanOoIbIIero 1 HaMMEHbBIIEro 3HAYeHHS] QYHKIIMH Ha OTPE3KE. OYHBI/CaMoCT
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HauMEHbIIIee OATENILHOE
3HAYECHUA U3y4CHHE
yHKLMM HA B ToM 4yHciIe IPAKTHYECKHX 3aHATHI _
oTpeske [IprMmeHeHne nporu3BOAHOM ISl HAXO0XKICHUS HAWTYYIIETO PEMIEHUS B TPUKIIAIHBIX OYHBI/CaMOCT
3aja4ax, s OlpeieJIeHHs] CKOPOCTHU Mpolecca, 3aJaHHOr0 GopMysIon Win 3 OATCIBHOC
rpaduKomM n3yHqcHue
Tema 6.9. Conep:xaHue y4eOHOr0 MaTepualia, B TOM 4ncje NpodecCHOHATBLHO — 4
Haxoxnenue OPUEHTHPOBAHHOE
ONTHUMaJIbHOro | B TOM 4UHc/Ie NPAKTHYECKHX 3aHATHI
pe3yIIbTaTa ¢ OYHBIii/caMocT
OSATEIILHOE
IMOMOUIBIO ) ——
TIPOU3BONHOM [TpuknamHbie 3a1a49M, B TOM YUCIIE COMMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO 4
B Xapakrepa, Pemenne npukiagsbIx 3a1a4 CpeACTBAMU MaTEMaTHYECKOr0 aHajlu3a
MPAKTUYECKUX
3aza4a
Tema 6.10. Conep:xkanue y4ed0HOro MaTepualia, B TOM YHcJie MPO(ecCHOHATBHO — 5
Pemenne OpHEHTHPOBAHHOE
3a71a4. B TOM 4yHciIe IPAKTHYECKUX 3aHATHI
TpowsBoHas HuddepennmpoBanne quHKuI/H?I. HauGonbmiee u HaHMEHBILIEE SHAYCHH byHKIUMA OYHBI/CaMOCT
bymKimm, Hccnenoanne GpyHKIMIA ¢ TOMOIIBIO TPOU3BOAHOMN 5 OSTECIILHOC
U3y4eHHe
ce OYHBII/caMOCT
IIPUMCHCHHC KonTponbhas pabota 5 1 OSITEIILHOE
U3y4YEHUE
Pazgen 7. MHOrOrpaHHMKHU M TeJIa BpalleHUs 36 JIP
11O 1-4, 6-8 ITP
Tema 7.1. Copep:xaHue yueGHOro MaTepuaJia, B TOM 4uciie NpoecCHOHATBHO — 5
MHOFOFpaHHI/I OPUEHTHPOBAHHOE
KN [ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE U 11 OYHBII/OHA
HEBBINYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOTOTPAHHUKA H
B ToM uncie npakKTHYeCKUX 3aHATHI
11 OYHBIH/OHJIAK
ITocTpoeHue pa3BepTKH MHOIOTPAHHHUKA H
Tema 7.2. Coaepsxanue y4eOHOr0 MaTepHaJia, B TOM 4K cie NPo¢eCCHOHAIBHO — 2
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[Tpuszma. OPHEHTHPOBAHHOE
[Mpsmas [Ipr3ma: n-yrojapHast npu3Ma; I'paHud U OCHOBAHMS IPU3MBI; IIPsIMasi 1 HAKJIOHHAS OYHBIi/caMocT
Y npaBuiibHas | [IPU3MBL; OOKOBas M TMOJIHAS TOBEPXHOCTD MPU3MBI. DJIEMEHTHI IIPU3MBI. OATCIIBHOC
TIPU3MBI IIpaBunpHas npuszma H3y4CHHE
B ToM Yncie npakTHYeCKUX 3aHATHH
OYHBIii/caMocT
[TocTpoeHue pa3BepTKU IPU3MBL OSITEIIBHOE
U3y4yeHue
Tema 7.3. Coaepsxanue y4eOHOro MaTepuaJia, B TOM 4ucie NpogecCHOHAIBHO —
Hapanﬂenennn OPHEHTHPOBAHHOE
en, Kyo B ToMm uncie npakTHYeCKUX 3aHATHI
OYHBII/caMOCT
[Tapannenenunen, NpsIMOYTOJIbHBIN Mapaenenumnes u ero ceoiictaa. Kyo6. OSATEIBHOE
Ceuenue ky0Oa, napayuienenunesaa. [locrpoeHne ceyeHus Kyda u napauieenunea U3y4eHHe
Tema 7.4. Copep:xaHue yueGHOro MaTepuaJia, B TOM 4uciie NpoecCHOHATBHO —
[Tupamupa. OPHEHTHPOBAHHOE
[paBuIbHAS [Mupamua: n-yrojapHas nupaMu/ia, TpaHd U OCHOBAHHUE MUPAMHJIBI; OOKOBAs U OuHBIi/caMocT
nupaMuza. MOJIHASI IOBEPXHOCTh MUPAMM/IBL; TPaBUJIbHAS U YyCEUEHHAS MUPAMHUIA. DIIEMEHTHI OSITCIIBHOC
VceueHHas [MUpPaMUJIbL. H3y4CHUC
MHpaMHa B ToM ymcie npakTHYeCKUX 3aHATHH
OYHBII/caMOCT
Brrancnenue 37eMEHTOB MHOTOTPaHHUKOB: p&0Opa, AMaroHalu, YTIIbl OSATEIILHOE
HU3y4eHUe
Tema 7.5. Copep:xanue y4e0HOr0 MaTepuaJia, B TOM 4ucie NpoecCHOHATBLHO —
BoxoBas u OPHUEHTHPOBAHHOE
[oHas B Tom uncie npakTHYeCKMX 3aHATHI
IIOBEPXHOCT [Tnomans 6okoBOM IIOBEPXHOCTH H nonHS)I?I IOBEPXHOCTHU MPSAMOU IPU3MBI, OYHBIl/camMocT
NPU3MBI, IUIOMAAE OCHOBAHHM, TCOPEMa O O0KOBOM LIOBEPXHOCTH npsiMoit ipu3Mel. [lomans OSATCIILHOC
MHpaMUTTBT OOKOBOI OBEPXHOCTH U MOBEPXHOCTHU MPABUIIbHONW MUPAMU/IbI, TEOPEMA O U3yICHUC
TJI0MIA I OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMUIBI. Beraucienue TUTOIAIH
OOKOBOI OBEPXHOCTH M MOBEPXHOCTH MPABWILHON MUPaAMUIBI
Tewma 7.6. Conep:xanue y4eGHOr0 MaTepualia, B TOM 4ncjie NpoecCHOHATBLHO —
I[BI/I)KCHI/IC B OPUEHTHPOBAHHOE
TIPOCTPAHCTRE. JBuxenue B npoctpancTBe. CHUMMETPUS B IPOCTPAHCTBE: CUMMETPHS OYHBIIl/camMocT
OSITEIIBHOE

OTHOCUTCIIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.
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CummMmerpus B n3ydeHue
npocTpadcTBe | B TOM 4Ynciie npakTHYeCKUX 3aHATHI
OYHBIii/caMocT
DJIEMEHTHI CAMMETPHUH B TUpamMuaax, napajuieienuneaax OSATEIILHOE
U3yYCHHUE
Tema 7.7. Conep:xaHue y4eOHOr0 MaTepualia, B TOM 4ncjie NpodecCHOHATBLHO —
HpaBI/IHBHLIe OPUEHTHPOBAHHOE
MHOTOrPaHHHK [ToHsTHE TPAaBUIIBHOTO MHOTOTPAHHUKA; IIPABUJIbHAS IIPU3Ma U IIPaBUJIbHAS O4YHBIIT/caMoCT
W, NUpaMKJIa; IpaBUIIbHAS TPEYroJibHAs MUPAMUJIA U MPABUIIBHBINA TETpasp; KyO. OATCIIBHOE
[IpencraBienue o npaBUIIBHBIX MHOTOTPAHHUKAX: OKTadAp, TOAEKAYAP U UKOCAIP. HU3yqCHUC
JIBU>KeHUE B MPOCTPAHCTBE. DIEMEHThl CHMMETPUHU B MPABUIIBHBIX
MHOTOTPaHHUKAX
B ToMm uncie npakTHYeCKUX 3aHATHI
OYHBII/CaMOCT
PacueTsl ssieMeHTOB IMpaBUJIBHBIX MHOT'OT'PaAHHUKOB OATCIBHOC
N3Yy4YCHUC
Tema 7.8. | Conepaxanne y4eOHOr0 MaTepHaJia, B TOM 4HcJIe NPO¢ecCHOHAIBHO —
CummeTpusi B | OPMEHTHPOBAHHOE
npodeccu. CuMmMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY, B IpodeccH. O4YHBIIT/caMoCT
Ceuenus Hcnonp30BaHue ABMKEHUN B IPOCTPAHCTBE MPU PEIIEHUH PO eCCHOHATBHBIX OSATCIIBHOC
MHOTOIpaHHMK | 334a4. CeueHus PU3MBI U TUPAMUJIBI. H3y4CHUC
OB B ToM 4HciIe IPAKTHYECKUX 3aHATHI
B ITocTpoeHne ceueHnii MHOTOTPaHHUKOB, MCIIOJIB3YS METOJ CIIEJI0B. BEImonHenne OHBII/CaMOCT
NPOo(ECCHOHAIl | BEIHOCHBIX TIOCKHX UePTeKell U3 PUCYHKOB HPOCTHIX 0OBEMHBIX (GUTyp (BHI OATCILHOC
bHBIX 33/1a4aX | cBepXYy, COOKY,CHHU3Y) U3y4CHUC
Tema 7.9. Coaep:xaHue y4eGHOT0 MaTepHaia, B TOM YHcJIe NPOdecCHOHATBHO —
HHHHHIIP, ero OPHUEHTHPOBAHHOE
cocrapisrony | B TOM YHciIe NPAKTHYECKUX 3aHATHI
e. Ceuenue [{unuHapryeckas MOBEPXHOCTb, 00pa3yoIre WINHIPUIECKON TOBEPXHOCTH, OCh OYHBII/CaMOCT
HIHpA WIMHIPUYECKO MoBepXHOCTH. L{UauHIp: ocHOBaHMS U OOKOBasi IOBEPXHOCTb, OSATCIIBHOC
00pa3yromas 1 0Ch; IJI0IAIb OOKOBOM M MOJHOM moBepxHOCTH. M300paxeHne n3yveHue
WIMH]IpA Ha TUIOCKOCTH. Pa3Béprka nunuaapa. CedeHus MUIHHIPA (TUIOCKOCTHIO,
napauIeIbHOM WM MEePHeHIUKYIISIPHON OCH IMIIMHAPA)
Tema 7.10. Conep:xanue y4eGHOr0 MaTepualia, B TOM 4ncjie NpogecCHOHATBLHO —

OpHEHTHPOBAHHOE
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Konyc, ero

B TOM uMciie npaKTHYECKUX 3aHATHI

COCTAaBJISIOIIHN OYHBIH/CaMOCT
e. Ceuenue Konudeckasi moBepXHOCTh, 00pa3yroIIre KOHHIECKOW MOBEPXHOCTH, OCh U OATEIbHOT
KOHYCa BEpILIMHA KOHMUYECKOH noBepxHocTu. KoHyc: ocHOBaHME U BepIlinHa, 00pa3yromas HsyHeHe
¥ OCh; ITOMIA/1b OOKOBOM M MMOJIHOW MOBEPXHOCTH Brrurcnenust miommam OOKOBOH 1
MIOJIHOW ITOBEPXHOCTHU
Tema 7.11. Conep:kaHue y4e0HOr0 MaTepHalia, B TOM YHCJIe MPO(ecCHOHATBHO —
VceueHHbBIA OPUEHTHPOBAHHOE
KOHYC. B ToM 4yHciIe IPAKTHYECKUX 3aHATHI
CeueHne Yceu€HHbII KOHYC: 00pa3yolire U BbICOTa; OCHOBAHHS U OOKOBasi IOBEPXHOCTb. OYHBII/caMOCT
YCEUCHHOTO N300paxeHue koHyca Ha I1ockocTH. Pa3Béprka konyca CeueHus KoHyca OATCIIBHOE
KOHYCa (TTOCKOCTHI0, MapalieIbHOM OCHOBAHMIO, U TUNIOCKOCTHIO, TIPOXOASIIEH Yepes U3yqeHue
BEPILUHY)
Tema 7.12. Conep:xaHue y4eGHOT0 MaTepHAaia, B TOM YHCJIe POdecCHOHAIBHO —
H_Iap u C(l)epa, OPMEHTHPOBAHHOE
UX CCUCHUS B Tom uncie npakTHYeCKMX 3aHATHI
Cdepa u map: eHTp, paanyc, AMaMeTp; TIIOIIaab MOBEPXHOCTH cepbl. Bzanmuoe OYHBIH/CaMOCT
pacmonoxeHue cepsl U TIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe. OATEJILHOE
N3o0paxenne cdepsl, mapa Ha miockoctr. CedeHus mapa U3y4qcHHe
Tema 7.13. Coaep:xaHue y4eGHOT0 MaTepHaia, B TOM YHcJIe POdecCHOHAIBHO —
ITousiTue 06 OPHMEHTHPOBAHHOE
00beMe Tena. B ToM unciIe NpaKTHYeCKUX 3aHATHI
OGbeMBI " . . ouHbI/camoct
[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. OOBEM MUPAMHUIBI, OATEeITbHOE
MHOTOTPAHHHK MpU3MBI HWIHH]IPA, KoHyca. O0BEM 11apa u miomaab chepsl. Boraucnenune 00beMoB U3yuCHHUE
OB 1 TC]I reoMeTpudeckux Guryp
BpAILICHUS
Tema 7.14. Conep:xkaHue y4ed0HOr0 MaTepuaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
O0bBEMEBI U OPHEHTHPOBAHHOE
TUTOIIAH B ToM uncie npakKTHYeCKUX 3aHATHI
oBepXHOCTEH [Tomod c . OuHbIi/caMocT
HOTOGHBIX Te Z100HbI€ TeNa B IPOCTPAHCTBe. COOTHOMICHH MEK1Y IIIOIAIMU 10BEPXHOCTEN OSATENHHOE
1 00béMaMu MOJJOOHBIX Tell. Penienue 3anau U3yJYeHHe
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Tema 7.15. Conep:xaHue y4eOHOr0 MaTepualia, B TOM 4ncjie NpodecCHOHATBLHO — 5
KoMmOunanuun OPUEHTHPOBAHHOE
MHOTOTPaHHUK . OYHBIii/caMocT
MHororpaHHuK, onucaHHbId 0koJ10 ceprl. Cdepa, BIUCAHHAS B MHOTOTPAaHHUK 1 OSTENBHOE
OB HT WJIM B TEJIO BpallleHHsi. MHOTOrpaHHMK, BIMCAHHBIN B TEJIO BpallCHUSI H3yUYeHHe
B TOM uMciie npaKTHUYECKUX 3aHATHI
OYHBII/CaMOCT
Pemenue 3amau 1 OSITENIbHOE
H3yUYeHHe
Tema 7.16. Conep:xaHue y4eOHOr0 MaTepualia, B TOM 4ncjie NpodecCHOHATBLHO — 5
KomOunamuun OPUEHTHPOBAHHOE
reomMerpuyeck | B TOM 4Hc/Ie NPAKTHYECKHX 3AHATHI
UX Ter Ha 5 OYHBII/CaMOCT
Hcnonbp3oBaHre KOMOWHAIIMI MHOTOTPAHHUKOB M TEJI BPAILICHUS Ha TIPAKTHUKE 2 OSITETIBHOE
TpaKTHke PeleHne npakTHKOOPUEHTUPOBAHHBIX 33134 H3y4eHUe
Tema 7.17. Conep:xanue yueOHOro MaTepuasia, B TOM Yucjie npogecCHOHAIBHO —
Pemenue OPHEHTHPOBAHHOE 4
3aJ1a4. -
Muororpan B ToM uncie IpakTHYECKNX 3aHATHI _
OYHBII/CaMOCT
KH 1 TEJI1a Beorunciienue BeaHUnH (UTMHA, YTOJ1, 00BEM, TUIOIIA b ITOBEPXHOCTH) 3 OSITeITBHOE
BpalcHusA reoMeTpUUecKuX (puryp, uCronb3yst H3ydeHHble HOpPMYJIIbl U METO 1B U3y4yeHue
OYHEBIH/CaMOCT
KontponbHas paborta 6 1 OSITEIIEHOE
U3yUYCHUE
Paznen 8. IlepBoodpa3nas GpyHKIMH, ee IPUMEHEHHE 18 JIP
O 1-4, 6-8 I1P
Tema 8.1. Copep:xanue y4e0HOr0 MaTepuaJia, B TOM 4ucie NpoecCHOHATBLHO — 4
HepB006pa3Ha OPHEHTHPOBAHHOE
s pyHKIUHA OYHBII/CaMOCT
[TepBooOpaznas. Tabmura nepBooOpa3HBIX 1 OSITENILHOE
U3y4YeHne
B ToM uncie NpaKTHYECKUX 3aHATHI
OYHBIH/CaMOCT
Omnpenenenre nepBooOpa3HBIX 3 OsITeTTbHOE
U3y4YeHne
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Tema 8.2. Conep:xaHue y4eOHOT0 MaTepualia, B TOM 4Yncjie NpodecCHOHATBHO — 4
[Liomans OpPMEHTHPOBAHHOE
KPUBOJIMHEHHO 5 5 11 OYHBII/OHIal
. . WuTerpai, ero reoMmeTpudeckuil 1 GU3NIeCKUil CMBICIL. H
U Tpamenuu. .
P B TOM umcI€e MPAaKTHYECKUX 3AHATHI
dopmyna =
OYHBIIT/CaMOCT
Herorona — Beruucnenue narerpaia mo gpopmyine Herotona-JIeibuuia 3 OSITEIBHOE
Jleitbnuna HA3y4eHUE
Tema 8.3. Conep:xanue yueOHOr0 MaTepuasia, B TOM Yucjie nNpogecCHOHAIBHO —
OHpCI[eJ'IeHHBI OPMEHTHPOBAHHOE 4
1 MHTErpai -
B OYHBII/CaMOCT
[Ipumenenue nHTErpasia Iyist BBIYUCICHUS (PU3UIECKUX BETUUYUH 1 OSTEIILHOE
npodeccuoHat W3ydeHHe
bHOH B ToM unc/ie NPAKTHYECKUX 3aHATHI
JEATEIbHOCTH OYHBII/CaMOCT
U KU3HU Pemenue 3a1au Ha IpUMEHEHUE UHTETPaja IJIs BBIYUCICHHUS (PU3HMYECKUX BEIMYNH 3 OSTebHOE
Y II0IAaen U3yueHHUE
Tema 8.4. Conep:xanue y4edOHOro MaTepualia, B TOM YHcJie MPO(ecCHOHATBHO — 6
Pemenne OpPHEHTHPOBAHHOE
3371249 Ha B ToM umciIe MPaAaKTHYECKUX 3AHATHI
YHBINH/CAaMOCT
HaxXxoKIcHUE . 0 /camoc
OSITEJILHOE
5 Pemenne 3amauy Ha HaxOXKIEHNE IEPBOOOPA3HON U €€ IIPUMEHEHNE 5
epBOOOPaA3HO T
nuce OYHBII/CaMOCT
pUMEHEHHE Kontponbnas pabora 7 1 OSITeTTBEHOE
U3y4eHHE
Pazgen 9. Teopusi BeposiTHOCTel M CTATHCTHKA 38 JIP
11O 1-4, 6-8 TIP
Tema 9.1. Conepsxkanue y4eGHOro MaTepraia, B TOM 4ncjie NpodhecCHOHATBLHO — 4
Hpe,Z[CTaBJ'ICHI/I OPUEHTHPOBAHHOE
¢ JIaHHBIX [IpencraBieHne JaHHBIX ¢ TOMOIIBIO TabIUI U quarpamm. CpenHee OYHBII/OHIIAN
" apudMeTnIecKoe, MeraHa, HanOoJbIIee M HAaNMEHBIIIee 3HAYCHUS, pa3Max, 1/1 H
ommcatenpas | AACTICPCHs, CTAHIAPTHOE OTKIOHEHNE YHCIIOBBIX HaOOpOB
B Tom un NPAKTHYECKHUX 3aHATHI
CTaTUCTHUKA 0 ¢J1¢ npa ec 3a -
Berancnenust MeIMaHna, HanOoJpIliee 1 HaMMEHBIIIee 3HaYeHHUs, pa3Max, 3 OYHBIN/CaMOCT
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OATCIIBHOC

M3ydeHHUe
Tema 9.2. Conep:xkaHue y4e0HOr0 MAaTEPHAJIa, B TOM YHCJIE MPO(PECCHOHATBHO — 4
CocrTaBiaenue OPHEHTHPOBAHHOE
Ta0JIHUIL [TepBruyHas 06pabOTKa CTATUCTUUECKUX AaHHBIX. ['paduueckoe ux mnpeacTaBicHue. 11 OYHBIII/OHITall
A IuarpaMm Ha HaXO)KI[eHI/Ie CpCAHUX XaPAKTCPUCTHUK, Ha6HIOI[aCMBIX JAaHHBIX. H
MPaKTUKE B TOM uMciie npaKTHYECKUX 3aHATHI
OYHBIIl/caMocT
[TprMeHeHHe CTaTUCTUYECKUX METOJIOB JUIsl peleH sl TPO(eCCUOHANIBHBIX 3a/1a4 3 OSITENBHOE
M3y4eHHUE
Tema 9.3. Coaep:xaHue y4eGHOT0 MaTepHaia, B TOM YHCJIe NPO(ecCHOHAIBHO — 4
OHepauHI/I HaJ | OPHEHTHPOBAHHOE
COOBITHAMH, CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIIydyaliHble COOBITHS. DiIeMEHTapHbIE O4YHBIil/camMmocT
Hal coObITUS (McX0Abl). BeposTHOCTH citydaiiHOro coObITHS. BIM30CTh 4acTOTHI U OSATCIIBHOC
peposiTHOCTsM | BEPOATHOCTH COOBITH. CﬂyqaﬁHmci OIIBITEI C PABHOBO3MOKHBIMHU DJIEMEHTAPHBIMHU U3YUCHUC
B —— coObITUsAIMH. BeposiTHOCTH COOBITHI B OIIBITAX C PABHOBO3MOKHBIMU 1
AIIEMEHTAPHBIMH COOBITUSAMU. Omepanuy Hajl COOBITUAMU: TIEpECEUCHHE,
BEPOATHOCTD o0beIMHEeHNE, IPOTUBOIIOJIOKHBIE COOBITHS. [Inarpammsl Ditnepa. opmyna
CJIO’KEHHUSI BEPOSTHOCTEH. Y CIIOBHAsI BEPOSATHOCTE.. J[epeBo ciiyyallHOTO
skcniepumenTa. Popmysa nmosHon BeposiTHOCTU. He3aBrcuMble COOBITHS
B Tom uncie npakTHYeCKMX 3aHATHI
OuHbIii/caMocT
YMHOXEHNE BEPOSITHOCTEN 3 OSITEJIEHOE
M3yueHHUE
Tema 9.4. Conep:xaHue y4eGHOT0 MaTepHasia, B TOM YHCJIe NPO(ecCHOHAIBHO — 4
DeMEeHThI OPHEHTHPOBAHHOE
KOMOHHATOPHK Komb6unaropnoe npasusio ymHoxenus. [lepecranoBku u ¢akropuan. Yucno 11 O4YHbI/OHTall
0 coueranuil. TpeyronpHuk Ilackans. @opmyna 6uHoma HeloToHa H
B ToM uHc/Ie MPAKTHYECKUX 3aHATHI
OuHbIi/caMocT
Berancnenue no ¢popmyie 6unoma Herorona 3 OSITENIbHOE
M3yueHHUE
Tema 9.5. Conep:xaHue y4eGHOT0 MaTepHaia, B TOM YHcJIe MPOdecCHOHATIBHO — 4
BepOHTHOCTB OPUEHTHPOBAHHOE
Brruucnenue BeposTHOCTEH ¢ ucnonb3oBaHueM hopmyn komOuHaTopuku. OueHka 1 O4YHBIII/caMoCT
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B BEPOATHOCTH COOBITHS B MPOPECCUOHATBHOMN AEITEIHLHOCTH. OATENILHOE
npodeccuoHat U3y4CHHUC
BHBIX 3a129aX B ToM umcie npakKTHYeCKUX 3aHATHI
OYHBIii/caMocT
Pemenne npodeccnoHaNbHBIX 3a/1a4 HA BEPOSITHOCTH COOBITHUS OATENILHOE
H3y4YCHUE
Tema 9.6. Conep:xkaHue y4e0HOr0 MAaTEPHAJIa, B TOM YHCJIe MPO(PECCHOHATBHO —
CepI/H/I OPUEHTHPOBAHHOE
HOCIIEI0BaTEN . L OYHBII/CaMOCT
LHLIX bunapHbIii ciiy4aliHbIi ONBIT (MCHIBITAHUE), yfnex u Heynava. HezaBucumele OATEIBHOE
. ucnbiTanus. Cepusi HE3aBUCUMBIX MCTIBITAHUHN JI0 TIEPBOTO yCrexa. U3y4eHHE
HCIIBITAHUIN "
B Tom uncie MPAKTHYCCKUX 3aHATHHU
OYHBII/CaMOCT
Cepust HE3aBUCUMBIX UCIIBITAHUN bepHyu OATEIILHOE
H3y4eHUe
Tema 9.7. Conep:xkaHue y4e0HOr0 MaTepHalia, B TOM YHCJIe MPO(ecCHOHATBHO —
C quaﬁHHe OPHMEHTHPOBAHHOE
BEJIMYMHBI Cnyuaiinas BennuuHa. Pacnpenenenue BeposatHocTeld. [[uarpamma pacrpeneneHus. OYHBII/CaMOCT
u [Ipumepsl pactipeiesieHnid, B TOM YHCIIe, TEOMETPUIECKOE 1 OMHOMHAIIBHOE. OSITCIIBHOC
pacmpeneneHu YuciioBble XapaKTEPUCTUKU CIIyYailHbIX BETMYMH: MAaTEMAaTUYECKOE OKUIAHUE, H3ydCHHC
o JIACTIEPCUS U CTAHIAPTHOE OTKJIOHEHUE. [[puMepbl NpuMEeHEHU MaTEMAaTUYECKOTO
MaremaTnueck | O’KAJIaHUSA, B TOM YMCJIE B 3a71a4ax U3 IOBCEIHEBHOM )KU3HU. MaTeMaTnueckoe
oe okmjaHue | OKUIaHWE OMHAPHOMW CIy4YaiHOM BEMMYMHBI. MaTeMaTH4eCcKoe OKUIaHUE CyMMBI
CITyqaitHOi CIIyYalHBIX BEJIUYHUH.
BEJUYUHBI B Tom uncie MPAKTHYCCKHUX 3aHATHI
OuHBIi/caMocT
Marematuueckoe 0XKHJIaHUE U TUCIIEPCUsI TEOMETPUUECKOT0 U OMHOMHUATILHOTO OATEIBLHOE
pacupeneneHun U3y4eHHe
Tema 9.8. Conep:kaHue y4eOHOT0 MaTepHalia, B TOM YHCJIe MPO(ecCHOHATBLHO —
3aKkoH OPHEHTHPOBAHHOE
GOITBIITNX 3aKoH OOMNBIINX YHCE U €T0 POJIb B HAyKe, IpUpoie U obmiecTBe. BeIOOpoUHBIH OYHBIN/CaMOCT
uHCel MeToa uccnenoBanuil. @yHKIMS IJIOTHOCTH pacnpeneneHus. PaBHomepHoe OSATCIILHOC
HenpepbiBHble pacupeneneHue u ero ceorcraa. [IoHATHE 0 HOPMAJIBLHOM PACIIPEAECICHUN H3yICHHC
CJ'Iy‘IaI\/'IHI)Ie B ToMm umncie MNPAKTHYICCKUX 3AHATHH _
OYHbIi/caMocT
BEJIMYMHBI IIprMepbl HENPEPBIBHBIX CIYYANHBIX BETUYUH
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(pactipenernen OSITENIbHOE
us). U3yUYCHUE
Hopmanbsnoe
pacnpeneneHu
e
Tema 9.9. Conep:xaHue y4e0HOr0 MAaTEPHAJIa, B TOM YHCJIE MPO(PECCHOHATBHO — 6
Perenme OpHEHTHPOBaHHOE
3a1au B TOM uMciie npaKTHUYECKUX 3aHATHI
KOMOHMHATOPHK OYHBIii/caMocT
DnemeHThl KoMOUHaTOpUKH. COOBITHE, BEPOSTHOCTH COObITHS. ClloKeHnE U 5 OATENHHOE
H, CTATHCTHKR | yyvpojkeHue BEPOSTHOCTEH U3ydeHue
1 TCOpHUN OuHBI/camocT
BepositHocTelt | KonTposbHas pabora 8 1 OSITENILHOE
U3y4YECHHUE
Pazgen 10. MaTeMaTH4ecKuii NPAKTHKYM 28 JIP
11O 1-4, 6-8 ITP
Tema 10.1. Conep:xaHue y4eGHOT0o MaTepHaia, B TOM YHCJIe NPOdecCHOHAIBHO — 4
ManI/IIII)I u OPUEHTHPOBAHHOE
OIIPEEITHTENH CriocoObI pemeHus CucTeM JTMHEHHBIX ypaBHeHHH. [lonsaTus: marpuna 2x2 u 3x3, O4YHBIil/camMmocT
onpeaenuTens Matpulibl. Meron ['aycca peleHust CucTeM JIMHENHBIX YPaBHEHHUI. . 1 OSITEIbHOC
[TpumeHeHne MaTpull B UH(QOPMAaTUKE n3ydeHne
B Tom uncie npakTHYeCKMX 3aHATHI
OYHBII/caMOCT
Pemenue npuknagHeix 3a1a4 3 OSITEJIEHOE
M3yUYCHHUE
Tema 10.2. Conep:xaHue y4eGHOT0 MaTepHasia, B TOM YHCJIe MPO(ecCHOHAIBHO — 4
DeMEeHThI OPHEHTHPOBAHHOE
BEKTOPHOM O4YHBIil/camMmocT
6 Komnnanapueie BekTopbl. PaznokeHne BeKTopa 1o TpemM HEKOMIUIaHAPHBIM 1 OATEIBHOE
AITCOpE! BEKTOpaM. YpaBHEHHUE MJIOCKOCTH. ['eOMeTpUUECKUI CMBICIT ONpeeanTens 2x2. U3y4eHHE
B ToM uncie npakKTHYeCKUX 3aHATHI
OuHbIi/caMocT
Pemienue npukiiaaHbix 3aaa4 3 OSITEJIbHOE
n3y4yeHue
Tema 10.3. Conep:xanne y4e0HOr0 MaTepuasa, B TOM YHCJie MPO(ecCHOHAIBHO — 4
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KoMIiekcHble | OpMeHTHPOBaHHOE
yucia [Tonsitue koMIuiekcHoOro yncia. ConpsikeHHbIe KOMIIEKCHBIC YUCIIa, MOAYJIb U OYHBIH/CaMOCT
apryMeHT KOMILIEKCHOro uncna. @opma 3amnucu KOMIUIEKCHOTO YKClia 1 OATENILHOC
(reoMeTpuyUecKasi, TPHTOHOMETPHYECKasi, aJlredpanydecKas). H3yucHHE
B ToM 4yHciIe IPAKTHYECKHX 3aHATHIT
OYHBIii/caMocT
ApudmeTrnueckue IeHCTBUS C KOMITIEKCHBIMH YUCIIaMU 3 OSITENIbHOE
U3y4eHHE
Tema 10.4. ConepsxkaHue y4eGHOro MaTepuaia, B TOM Yncjie NpodhecCHOHATBHO — 4
I'padmr OPMEHTHPOBAHHOE
OYHBIIl/caMocT
[Tonsitue rpada. Cesi3ublii rpad, aepeBo, nuki rpad Ha miockoctu. [Ipumenenue 1 OSATEIBHOE
rpada B nuHHOpMaATHKE M3y4CHHE
B ToM 4yHciIe IPAKTHYECKUX 3aHATHI
OYHBIIl/caMocT
Pewenune npukiiaaubix 3aaad. 3 OATEIILHOE
U3y4YECHHUE
Tema 10.5. Conep:xaHue y4e0HOT0 MaTepHalia, B TOM YHCJIe MPO(eCCHOHATBHO — 4
3amaun OPHEHTHPOBAHHOE
MaTeMaTuueck | B TOM YHc/Ie IPAKTHYECKUX 3aHATHIH
Olf CTATHCTHKH OYHBII/caMOCT
2 OSITeTIbHOE
Bapuanyonssiit psa. [Ionurox 4actor u ructorpamma U3y4eHHe
CraTucTuieckre XapakKTepUCTHKU Psila HAOII0JaeMbIX JTaHHBIX 2/2 OYHBI/OHIIA
H
Tema 10.6. Conep:xaHue y4eGHOT0 MaTepHaia, B TOM YHCJIe NPO(ecCHOHAIBHO — 4
Jlornueckue OPHMEHTHPOBAHHOE
onepanuu B Tom uncie npakTHYeCKMX 3aHATHI
c Jlornueckue onepauuu. Ilpumenenue nuarpamm Oiinepa—BeHHa [u1s penenue O4HBIH/CamMOCT
MHOKecTBamu | TCOPETHKO-MHOXECTBEHHBIX 3a/1a4 npodeccCHOHANBLHOM HAMTPaBICHHOCTH, 33/1a4 OSATCIIBHOC
WH()OPMATUKH U IPYTUX YICOHBIX AUCITUTUIMH U VISl OTIMCAHUS PEeaTbHBIX 4 H3y4CHHC
MPOLIECCOB U SIBJIEHUMN. Penienrne TeopeTuko-MHOKECTBEHHBIX 3a1a4
npodeccuoHaNbHOM HAMPaBIEHHOCTH, 3aa4 HH()OPMATUKH U JPYTUX YIEOHBIX
JUCLIUIUINH Y JUIsl OMCAHUS PEAIBHBIX IPOLECCOB U SIBJICHUI
Tema 10.7. Conep:xanne y4e0HOr0 MaTepuasa, B TOM YHCJie MPO(ecCHOHAIBHO — 4
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Pemienne OpHEHTHPOBAHHOE

3a71a4 B TOM uMc/ie NTpaKTHUYECKUX 3aHATHI

OYHBIii/caMocT
MaTeMaTnieCK | [Tpyvenenne U3ydeHHBIX MATEMaTHUECKUX (AKTOB K PEIEHHIO 33714 U3 A OSTEILHOE
oro i i

pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU 3ydeHHe

IIPaKTUKyMa
IIpome:xxyTouHasi atTecTanus B popMe IK3amMeHa 14 OYHBII/OYHBIH
O0beM 00pa3oBaTeIbHOI MPOrPaMMBbI 304
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4. YCJIOBUSI PEAJIN3ALIMU PABOYEM ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA

4.1. Ins peanu3anuu MporpaMMbl y4yeOHOTO MpeAMeTa MPEeIyCMOTPEHBI CIEAYIOIINE
CHelHalIbHbIC TTOMEIICHHUS:

KabuHeT MaTeMaTHKU, OCHAIIICHHEIN
- 000pyI0BaHNEM: KOMILUICKT YEPTEKHOTO O0OPYAOBAHUS W MIPUCTIOCOOTICHHIA TSI
IIIKOJTBHOU JTOCKH (TPEyTOIBHUK, TPAHCTIOPTHUD, IIUPKYJIh, THHEHKA);
- MOJAENU i1 HU3Y4YEHHUs TeoMeTpuueckux (uryp (YacTtd IIeJIoro Ha Kpyre,
TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPUUYECKUIM HAOOP, HAOOPHI TEOMETPUUECKHUX
Mojiesel U GUryp ¢ pasBepTKoi);

4.2. adopmarmionHoe o0ecredeHre peai3aiuy POrpaMMBI

Jist  peanuzanuu  mporpaMMbl  OMOIMOTEUHbIH (OHA 0O0pa3oBaTEILHOM
OpraHU3allid MPeayCMaTpUBACT TICYaTHBIC W/WUJIM dJCKTPOHHBIC 00pa30BaTeIbHbIC
U HUHPOPMAIMOHHBIE PECYPChl, PEKOMEHIYEMBIX [IJI1 HCIIOIB30BAaHUS B
00pa30BaTeNHLHOM IpOILIecCe.

4.2.1. OCHOBHbBIE UCTOYHUKHU
4.2.1.1. OcHOBHBIE IICUaTHBIC U3JaHUI

1. Marematuka: yueOnnk/ bammakos M.U.- 2-e u3zn., crep. - M: KHOPYC,
2021. (Cpennee npodeccruoHaaIbHOE 00pa30BaHUE)

2. Maremaruka: anreOpa W Hayajga MaTEMaTHYECKOTO aHaiu3a, FEOMETpPHS.
AnreOpa 1 Hadana MareMarudeckoro aHanuza. 10-11 xkmacc. Anumos LA,
Komsarun F0.M., TkaueBa M.B. u apyrue. - M: [IpocBemenue, 2022.

3. Maremaruka: anreOpa W Hayajga MaTEMaTHYECKOTO aHaIu3a, TEOMETPHS.
I'eomerpus. 10-11 knacc. Atanacsin JI.C., byry3oB B.®., Kagomies C.b. u
npyrue. - M: [Ipocsemenue, 2022.
4.2.1.2. OCHOBHBIE ANEKTPOHHBIE U3TaHUS

1. Beepoccuiickue uHTepHeT-oaumnuanel. - URL: https://online-olympiad.ru /

(mata obpamienus: 12.04.2025). - TekcT: 3MeKTPOHHBIN.

2. Enunas xomexius 1u@poBbIX oOpasoBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata obpamenus: 08.04.2025). - Tekcr:
AIEKTPOHHBIN.

3. Undopmanuonnas cucrtema «EnuHOe OKHO HOCTyma K 0Opa3oBaTEIbHBIM
pecypcamy». - URL: http://window.edu.ru / (nara o6pamenus: 02.04.2025). -
TeKCT: 3JIEKTPOHHBIN.

4. Hayunas snektponHas OuOmmoteka (HOB). - URL: http://www.elibrary.ru
(maTa oopamenust: 12.04.2025). - TeKCT: 371€KTPOHHBIH.

5. OtkpeIThii KOJIEMK. Matemaruka. - URL: https://mathematics.ru / (marta
obpamenus: 08.04.2025). - TeKCT: 3ACKTPOHHBI.

6. IToBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (mara
obparmienus: 12.04.2025). - Tekct: 2eKTpOHHBIH.



https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

7. CnpaBOYHHUK 1O  MaTE€MaTWKe  JJig  IIKOJIbHHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara  oOpaiueHus:
12.04.2025). - TekcT: 3JIEKTPOHHBIH ...

5. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA

Pezynvmamol o6yuenus’™

Kpumepuu OUEHKU

Memoowt ouenku

llepeuenv nuunocmmuuix
pesyiomamoes, 0ceausaemsvlx 6
pamMKax npeomema

TOTOBHOCTB K TPYAY, OCO3HAHHE
LEHHOCTHU MacTepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTb K aKTHBHOU
JeSTEeIbHOCTH
TEXHOJIOTUYECKOU u
COLIMAJIBHOM  HAIIPaBJICHHOCTH,
CIOCOOHOCTh ~ WMHUIMHPOBATH,
TUTAHUPOBATh U CAMOCTOSITETTLHO
BBITIOJTHSATh TaKylo
NesITeIbHOCTD;

- UHTEpEC K pa3IMYHBIM
chepam po¢ecCuOHATBHOM
NesITeIbHOCTH,

OrneHka JIMYHOCTHBIX PE3YJbTAaTOB,

o0yyJaroImuxcs OCYIIECTBISIETCS
qepes OLICHKY JTOCTYKCHHUS
MJIAaHUPYCMBIX PE3YJILTATOB
OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHOI MPOTPaMMBI,
KOTOpbIC yCTaHaBJINBAIOTCS
tpebdoBanmsiMu GI'OC COO.
JocTmxkeHnne JTUYHOCTHBIX
pe3ysibTaTOB HE BBIHOCUTCS Ha
UTOTOBYIO OIICHKY OOy4aroluxcs, a
SBIISICTCST ~ TPEJMETOM  OIICHKHU
3¢ heKTUBHOCTH BOCITUTATENBHO-
o0Opa3oBaTeIbHON JIESATSIILHOCTH
0o0pa3oBaTesbHON OpraHu3alud |
00pa3oBaTeIbHBIX CUCTEM PA3HOTO
YPOBHSL.

Bo BHyTpeHHEM
MOHHTOPHHTE BO3MOXHA
OLICHKA
c(hopMUPOBAHHOCTH
OTAEIBHBIX JINYHOCTHBIX
pEe3yIIbTATOB,
MPOSIBIISTIOLINXCS B
Y9acTUH 00YJarOIIUXCs B
00IIECTBEHHO 3HAUNMBIX
MEPOIPUATHIX
(denepanbHOTO,
PETHOHAIBHOTO,
MYHUIUIIAJIBHOTO,
LIKOJIBHOI'O YPOBHEH; B
COOJFOICHUY HOPM H
NPaBHJI, yCTAHOBJICHHBIX B
0011e00pa30BaTEbHOM
OpraHM3ally; B
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBKax
oOyJaronmxcs,
(hopMuUpyeMbIX
Cpe/CTBaMH y4eOHBIX
MPEIMETOB; B
OTBETCTBEHHOCTH 32
pe3ynbTaThl 00y4YeHUS;
CIIOCOOHOCTH JIeTIaTh
OCO3HAHHBIN BBIOOP CBOCH
o0pa3oBaTeIbHON
TPAaeKTOPUH, B TOM YHUCIIE
BBIOOD MTpoheccui.

Ilepeuenwv yenesvix opueHmupos
(pe3ynbmamos 0ceoeHus
npocpammsl 60CHUMAHUS),
0ceauaemvlx 8 pamkax npeomema

O 1-10 8

IAHaM3 COCTOSIHUSI BOCIUTATEIbHON
NESITEIbHOCTH  NPOBOIUTCA  I10
CIICAYIOIIAM TTO3UIIHSIM:

- IPOBOJMIMBIE B 00pa30BaTeNbHON
OpraHu3allud  MEPONpHUSATHS |
pearn30BaHHbIE TPOCKTHI, CTETNICHb
BOBJICUEHHOCTH OOyYarOmmuxcsi B
MPOEKTHl W MEpPONpHATHS  Ha
MYHULHIIATGHOM, PErHMOHAIBHOM U
(henmepalbHOM YPOBHSIX;

- BKIIIOYEHHOCTh ~ OOyvaromuxcsis |
npenojaBareneid B JEATEIBHOCTh
pa3IUIHBIX 00HEAMHEHHIH;

ydacTre 00yJaronuxcsl B KOHKypcax

OCHOBHEIMH  CIIOCOOAMH
OLIEHKH SABIIAIOTCS
[Iearoru4ecKoe
HaOJII0IEHHE,

aHKeTUpOBaHUEe Oeceabl C
o0yJaromuMucs ©  HuX
pomuTensMu  (3aKOHHBIMH
MPEJICTABUTEIISIMHU),
MeAarorn4eCKuMH
paboOTHHKAMU,
MPEJICTAaBUTENSIMU  COBETa
oOyJaromuxcs IO TaKUM
BOIIpOCaM, KakK: KakKWe
po0OJIeMBl, 3aTpyTHEHHS B
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(B TOM uHcae B KOHKypcax
PO ECCHOHATTEHOTO MaCTEPCTBA);

- CHIYKCHUE HETaTUBHBIX
(hakTOpOB B cpezie 00ydJaromuxcs
(yMeHbIIIeHHE YrcIa 00yJaronuxcs,
COCTOSIIINX Ha Pa3INIHBIX BHIAX
MPOPUIAKTHYECKOTO
y4eTa/KOHTPOJIS, CHIDKCHUE YHCIIa
COBEPILICHHBIX MPABOHAPYIIICHUH;
OTCYTCTBHE CYUIIHJOB CpEAN

npoeccCuoHaIbHOM

Pa3BUTHH  OOYYAIONTUXCS
yAaJIoch pelmTh 3a
MPOIIE AN Y4eOHBIN
roxa?

KaKue POOIEMBI,

3aTpyIHEHHs] PELIUTh HeE
YAaJI0Ch U TOYeMY?

KaKye HOBBIC TTPOOJIEMEBI,
TPYAHOCTH TOSIBUIIUCH?

00yJaronmxcs). HaJI YeM MPEICTOUT
paboTtathb
Ne1aroruIecKkomMy
KOJIJIGKTHUBY? U TIP.
Hns IIPOBEPKHU
cthopMupOBaHHOCTH
PETyISTHBHBIX,
KOMMYHHKaTHBHBIX u
MO3HABATEIbHBIX
Onenka METaIpPeIMETHBIX | YHUBEPCABHBIX y4eOHBIX
Ilepeuenv memanpeomemmuix pe3yJIbTaTOB MHPEACTABIAECT COOOW | NEWCTBUH — OIKCHEpTHAs
De3YIbmMamos, 0C6aueaeMuIx 6 OLIEHKY JOCTIDKEHUS IUIAaHHPYEMBIX | OIICHKAa  mpolecca U
pamkax npeomema pesynpratoB ocsoeHuss POII COO, | pe3ynbTaTOB BBIOTHEHUS
CaMOCTOSITEIIBHO KOTOpBIE OTPaXKalOT COBOKYIHOCTH | TPYIIIOBBIX U (nnn)
(bopMyIHpoBaTH Y | IO3HABAaTENbHBIX, WHIWBUAYaTBHBIX
aKTyaJqu3upoBaTh  IpobieMy, | KOMMYHHKATHBHBIX U | y4eOHBIX UCCIEJOBaHUI U
pACCMaTpPHBATD ee BCECTOPOHHE; | PETYIATHBHBIX YHHBEPCATBHBIX | MPOCKTOB.
- yCTAHABIHBATH y4eOHBIX AEHCTBUH. OrneHKa JOCTHKCHUS
o (OCHOBHBIM 00BEKTOM OLEHKH | METaIlpeAMETHBIX
CYLIECTBEHHBIM MNPU3HAK WA
MeTanpeaIMETHBIX PE3YNBTATOB | pe3ylbTaToB
OCHOBAHMS UIsA  CpaBHEHWUS, )
SIBIISIETCSL: OCYIIECTBIISETCS
KIaccHPUKALMN 1 0000WEHUS; 0 perpe 00y4aIONUMHUCS | aIMHHHCTpaIueit
- OIIPEACTATD HCIHN | yyppepcanbHbIX yueOHBIX JSHCTBUN | 00pa3oBaTeNbHOM
ACATCIIbHOCTH, 3a71aBaTh | (peryyisATHUBHBIX, IO3HABATEJbHBIX, | OPTaHMU3AIMH B XOJIE
mapamMeTpbl M KPUTECPUU HX | KOMMYHHKATHBHBIX); BHYTPEHHETO
JIOCTHKEHUS, CIIOCOOHOCTH UCIIOJIb30BaHUSL | MOHUTOPHUHTA.
- BBISBIISTE YHUBEPCAIbHBIX yueOHBIX AeicTBuil | ComepikaHue u
3aKOHOMEPHOCTH { | B TIO3HABaTelIbHOM W COLMAIBHOM | MEPHOIMYHOCTH
IPOTHBOpEUHs B | TIPAKTHKE, TOTOBHOCTh K | BHyTPEHHETO
PACCMATPHUBACMBIX SBICHHAX; CaMOCTOATENLHOMY  ILIAHHPOBAHHIO | MOHHTOPHHTA
: BHOCHTH KODDEKTHBEI B u OCYILIECTBIICHUIO y4eOHOH | ycTaHaBIMBaETCS
JeATeIIbHOCTH, OpraHU3alluu | pereHueM
IEATENBHOCTD, OLICHUBATH
y4eOHOTOo COTPYJAHUYECTBA C | MeAaroruyeckoro CoBeTa
COOTBETCTBHC PE3YIBTATOB | yoarormueckumn  palGOTHHKAME U | 06pa30BaTENBHOIM
OCIsM, — OUCHHBATBH  PUCKH | cpepcTHMKamMu, K  y4aCTMIO B | OpraHH3aIuH.
TIOCJICAICTBUI ACSITENBHOCTH, MTOCTPOECHUH WHAMBHIYyanbHOU | MTHCTpyMEHTapHUl MOXKET
- pa3BUBaTh  KPEATUBHOC | 0Opa3oBaTeIbHOU TPAECKTOPHUH; CTPOUTHCS Ha
MBIIIUICHWUE  TPU  PCIICHWH OBIAaJEHHE  HaBbIKAMH  Y4eOHO- | MEXIPEIMETHOM OCHOBE U
’KU3HEHHBIX MPOOIIEM HCCIIEIOBATENIbCKOM, TPOEKTHON U | BKIIOYATH
COIMATBHOMN NEeSITEIbHOCTH. JIUarHOCTHYECKHE
MaTepHuabl 10 OLECHKE
YUTATEIbCKOM,
€CTECTBEHHO-HayYHOM,
MaTeMaTH4YECKOM,
muQpoBoii, GuHAHCOBOI
I'PaMOTHOCTH,
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c(hopMHUPOBaHHOCTH
PETYJISATHBHBIX,
KOMMYHHKATHBHBIX U
MO3HABATEIbHBIX
YHUBEPCATBbHBIX YIEOHBIX
JIEHCTBHI

Iepeuens npeomemuuix
DE3VILIMAMO8, 0C8AUBAEMbIX 8
pamkax npeomema u np.

yMETh OIIepUpPOBaTh
HOHSTUSIMU;  CTENCHb  YHCIIA,
norapudM  UHMCIa;  YMECHHE
BBINIOJTHSATD BBIYHCIICHUE

3HaYeHUH W MpeoOpa3oBaHuUs
BBIDAKCHUH CO CTENEHSMH U
jorapudmamu, IpeodpazoBaHus
IpOOHO-palOHATBHBIX

BBIPAKCHU;

- YMETb OIIEpUpPOBATH
ITOHATUSAMM: paluMOHAJIbHBIE,
UPpaLMOHAIIBHBIE,
II0OKa3aTeIbHBIE, CTEIICHHBIE,
norapupmMuyUecKue,
TPUTOHOMETPUYECKHUE

YPaBHEHUS M HEPABEHCTBA, HX
CHCTEMEL,

- yMETh OIIEPUPOBATH
MIOHATUSAMH: byHKIWS,
HenpepbIBHAS byHKIHS,
MPOM3BOHAS, IEepBOOOpa3Has,
oTpeeNeHHBIH UHTETpa;
YMCHHUEC HAXOJUTH ITPOU3BOIHBIC
AIIEMEHTaPHBIX GbyHKINH,
UCTIOB3YS CIIPaBOYHBIC
MaTepuaibl; HCCIEAOBaTh B

MPOCTEHIINX caydasX (yHKIUU
Ha MOHOTOHHOCTb, HAaxOJIUTh
HauOoJbIINE M HaMMEHbIIUE
3Ha4eHUs (QYHKIUI; CTPOUTH
rpaduxu MHOT'OUYJIEHOB c
HCIIOJIb30BAHUEM anmnapara
MaTeMaTH4eCKOro aHau3a;
MIPUMEHSTh TPOU3BOAHYIO IIPH
pelIeHnr 3a/Jad Ha JABWKEHUE;
pemars IIPAKTHKO-
OpUEHTHpPOBAaHHbIE 3aJaud Ha
HauOoNbIINE W HAUMEHBIINE
3HAYeHUs, Ha  HaXOXJEHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETb OIIepupOBaThH
MOHATHSIMHU: panyoHanbHas
GbyHKIMS, MOKa3aTenbHas

ITonnora
MPOJIEMOHCTPUPOBAHHBIX 3HAHUM
Y YMEHUH NPUMEHSAEMBIX NPU
BBITIOJTHEHUH TIPAKTHYECKUX
pabot

TectupoBanue
YcTHBIM onpoc
MaremaTnueckui
JIUKTAaHT
IIpencraBnenue
pe3ynbTaToOB
MPAKTUYECKUX padoT
KonTponbnas pabota

Brimonnenue 3aganui
IIPOMEKYTOUYHON
aTTecTanuu
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¢byHKIUs, cTerneHHast (YHKUuS,
norapudmudeckas  QyHKIHS,
TPUTOHOMETPHUYECKHE (PYHKIHH,
oOpaTHble (YHKIIUW, YMEHHUE
CTpOUTH TpapuKH H3YYCHHBIX
GbyHKLUH, UCIIOJIb30BaTh
rpaduKu npu U3y4EHUU
IPOLECCOB U  3aBUCUMOCTEH,
IpU pEeIIeHUM 3a7ad U3 APYrHX
yueOHBIX MPEAMETOB M 337a4 U3
peanbHOM KU3HHU; BBIpaXKaTh

bopmynamu 3aBUCHUMOCTH
MEXy BeJINYNHAMU;
- YMETb peuiarpb

TEeKCTOBbIE  3aJaud  Pa3HbBIX
TUIOB (B TOM 4YHCI€ Ha
NPOIEHTHI, JOJH W 4YacTH, Ha
JBUKEHHE, paboTy, CTOMMOCTh
TOBAapOB W  YCIyI, HaJoOrH,
3a/1au U3 00JIacTU yNpaBIEHUS

JTMYHBIMH " CeMEHHBIMU
¢buHaHCaAMM); COCTaBJIATh
BBIPAKCHUS, ypaBHEHUS,

HCPAaBCHCTBA U HUX CUCTEMBI I10
YCJIOBHUIO 3aJa4H, HUCCIICAOBATHb

MOJTyYCHHOE pertieHue i
OIICHUBATh IPaBIONOI00HOCTh
pe3yIbTaTOB;

- yMETh ONEepUpOBaAThH
MMOHSITUSIMH: cpenHee
apudmernyeckoe, MeOuaHa,

HauOoJiblllee W HAMMEHbIIIEE
3HAUEHUs, pa3Max, TUCTepPCHs,
CTaHJIaPTHOE OTKJIOHCHHE
YHCIOBOTO  Habopa; YyMeHue
W3BJICKATh, HHTEPIPETUPOBATH
uH(pOpMalHtIo,

MPEACTaBICHHYIO B TabIuIax,
Ha Juarpammax, rpadukax,

OTPaXKaKOILYIO CBONCTBA
peanbHbIX IPOIIECCOB u
SIBIICHHIA; MIPEJICTABISATh
uHpOpMALMIO C  TOMOILBIO
TalJIHI] u TarpaMM;

HUCCICI0BATh CTaTUCTHYCCKHUEC
JaHHBIC, B TOM YHUCJIC C

PUMEHEHHEM rpapuuecKux
METOOB  HW  DJIEKTPOHHBIX
CpPEACTB;

- yMETh OTIepPHPOBATH

TOHATUSIMU: CIYYAWHBIN ONBIT U
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ciy4yaiiHOoe coObITHE,
BEPOATHOCTh CIIy4aifHOTO
COOBITHS; yYMEHHE BBIUUCIATH
BEPOATHOCTH C UCTOJIb30BaHUEM
rpadu4ecKux METO/IOB;

MPUMEHSTH POPMYJIBI CITOKEHUS
U YMHOXCHHUS BEpPOSTHOCTEM,
KOMOUHATOpHBIE  (akThl |
(bopMysIBI IPU pelIeHUH 3ajad;

OLICHUBATh BEPOATHOCTH
peayIbHbIX COOBITHIA;
3HAKOMCTBO CO CIly4alHBIMHU
BEJIMYMHAMU; yMEHHUE
PUBOJIUTH pUMEpPHI

MPOSIBJICHUST 3aKOHAa OOJIbIINX
ypcel B NPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

- yMETh ONEPUPOBATH
HNOHATUSAMM: TO4YKa, IpsAMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYIpaHHbIN yrod,
CKPEILMBAIOIINECS IIpsIMBIE,
[1apaJIeIbHOCTD u

MEPIEeHIUKYJIAPHOCTD  MPSMBIX
U IUIOCKOCTEH, YIOJl MEXIy
MPSIMBIMU, YTOJl MEXY NPSAMOI
U IUIOCKOCTBIO, YIOJI MEXIY

IJIOCKOCTSIMH, paccrosiHue
OTTOYKH 10 IIJIOCKOCTH,
paccTositHue MeEXAy IpsMBIMU,
paccrosiHue MEXIY
IIJIOCKOCTSIMU; yMEHUue

UCIIOJIb30BaTh IIPU  PELIEHUU
3alad  U3y4yeHHble (aKThl U
TEOPEMBI IUTAHUMETPHH;
YMEHHE OIICHHBAaTh pa3Mepbl
00BEKTOB OKPYXKAIOIIEro MHUPA;

- yMETh OTIEpUPOBATH
MOHATUSIMH: MHOT'OTPAHHUK,
CEYeHHE MHOTOTpaHHUKa, KYyO,
napajuieJenuIe/, npu3ma,
nupamua, durypa u
MMOBEPXHOCTH BpalleHusl,

IUJTUHIpP, KOHYC, map, cdepa,
cedueHuss GUTYpBl BpaIleHUS,

IIIIOCKOCTB, Kacaromiasacs
C(bCpBI, mujinHAapa, KOHYCa,
mIomaiab IMOBEPXHOCTHU

NUPaMUbI, TPHU3MBI, KOHYCAa,
OUAJTUHApPA, IUI0maas  chepsl,
o0beM KyOa, MpsIMOYTOJBHOTO
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napajjiejacnuicaa, IMnmUupaMUuabl,
OpU3MBI, IMJIUHIpPA, KOHYCA,
mapa; yMEHHEe  H300paxKaTh
MHOTOTPAHHHKH M TIOBEPXHOCTH
BpAILIEHUS, UX CEUECHUSA OT PYKH,
C HIOMOIIIBIO YEePTEHKHBIX
HHCTPYMCHTOB H JJICKTPOHHBIX
CPEICTB; YMEHHE PaclO3HaBaTh
CUMMETPUIO B TPOCTPAHCTBE;

yMeHHe pacrio3HaBaTh
IMpaBUJIbHBIC MHOTOTPAHHUKU

YMETb OIepupoBaTh
IIOHATUAMMU: JABHMOKCHUC B
IPOCTPAHCTBE, 1oJ00HbIE
burypel B TIPOCTPAHCTBE;
UCIIOJIb30BATh OTHOIIICHHE

IJIOIIAEH  IOBEPXHOCTEH U
00BbEMOB TIOJOOHBIX (QUTYp TIPU
pelIeHHH 3a/1a4;

- YMGTI) BBIYUCIATH
rCOMETPHUYCCKHE BEJTMYMHBI
(mnmuHa, yrou, miomaab, 00beM,
IJIOIIAIb MIOBEPXHOCTH),
HCHOJII)?)YSI I/I3y‘~I€HHI)Ie
(bOpMYIIBI B METOJIBI;

- YMETH OIIEpUPOBAThH
ITOHSTHSIMH: NPSIMOYTOJIbHAS
cucrema KOOpJIMHAT,
KOOpJIUHATBl TOYKH, BEKTOD,
KOOPJUHATEI BEKTOpA,

CKQJIIPHOE INPOU3BEICHUE, YIOJl
MEXKIY  BEKTOpaMH, CyMMa
BEKTOPOB, MIPOU3BEIECHUE
BEKTOpa Ha YHWCJIO; HAXOIAUTH C
MOMOIIBI0 HU3YYEHHBIX (POpMYI
KOOPJWHATHI CepEeaUHBI
OTpE3Ka, PACCTOSHUE MEXKIY
JIBYMsI TOUKaAMH;

- yMETbh BBIOMpATH
MOJIXOSIINN U3YUYEHHBIA METO/T
JUISL pELIEHUS 3aa4H,
pacro3HaBaTh MaTeMaTHYECKHUE
(akThl 1 MaTeMaTHYECKHE
MOJIETIU B PUPOIHBIX U
OOIIIECTBEHHBIX SBIIEHUIX, B
HCKYCCTBE; YMEHUE MPUBOIUTH
MIPUMEPBI MATEMATUYECKUX
OTKPBITHHA POCCUICKON 1
MHPOBOM MaTEMAaTUYECKON
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