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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamMma y4deOHOro MpeaMeTa SBISETCS YacTbi0 OCHOBHOMU
npodeccuoHanbHON  oOpa3oBaTenbHOM Tporpammbel 1o mpodeccun 18.01.34
JlaBopaHT MO KOHTPOJIO KadyecTBa CBIPhS, PEAKTUBOB, MPOMEKYTOUHBIX
IPOAYKTOB, TOTOBOM MPOAYKIIUU, OTXOIOB MMPOU3BOICTBA (TIO OTPACIISIM).

[Iporpamma paspaborana B cootBercTBUH ¢ DPI'OC COO, Ha ocHOBe
TpeboBanuii dDenepanpbHOl 00pa30BaTENBFHON MPOTPAMMBI  CPETHETO OOIIETo
oOpa3oBaHUs.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTebHOM
NMPOrpamMMblI

VYueOHbiii npeamer «MaremaTuka» OTHOCUTCS K HPOQUIbHBIM y4eOHBIM
npeaMeraMm  o0meoOpa3oBaTEIbHOM  TMOATOTOBKU.  YYEOHBIM  mpeaMer
«MaTemaTiKay U3y4aeTcsi Ha yriIyOJIeHHOM YPOBHE.

Ocoboe 3HaueHWe Yy4eOHBIM MpeaMEeT HuMeeT Mpu (POPMUPOBAHUU U
Pa3BUTHH OOMIMX U MPOPECCUOHATIBHBIX KOMIETEHIIHI:

OK 01. BeiOupatp cmocoObl pemieHus 3agad  MpodeccrnoHaIbHOMI
JeSITEIbBHOCTH MPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEICTBa TIOWCKA, aHaIW3a |
MHTEpIIpeTaluy HHPOpMAMU U MHPOPMAITUOHHBIE TEXHOJIOTHH ISl BHIIOTHEHHUS
3a/1a4 MpoheCCUOHAIBHOU JIeITEIbHOCTH.

OK 03. [TmanupoBath 1 peaqn3oBbIBaTh COOCTBEHHOE TPOGECCHOHATHFHOE
JUYHOCTHOE pa3BUTHE, IpeaNPUHUMATEIbCKYIO JesITeIbHOCTD B
npodeccuoHabHON cdepe, UCIOIb30BaTh 3HAHUS IO MPaBOBOM W (PUHAHCOBOMU
I'PaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYaIUSX.

OK 04. D¢ddexkTnBHO B3auMOACHCTBOBaTH M pabOTaTh B KOJUICKTHBE M
KOMaH/Ie.

OK 05. OcyuiectBiiTh YCTHYI0O U NHCHbMEHHYIO KOMMYHHKAIIMIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit dDepeparuu ¢ ydeToM OCOOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

[1IK 2.6. OdopmiiaTh pe3yiabTaThl UCTIBITAHUHN (aHAIM30B) C MATEMATHYECKOM
00paboTKOM U METPOJIOTUYECKOM OLICHKOMH.

Cornacno yueOHoro miana no npodeccuu 18.01.34 JIabopaHT MO KOHTPOJTIO
Ka4yecTBa ChIPbsl, PEAKTUBOB, MMPOMEXYTOUYHBIX MPOIYKTOB, TOTOBON MPOAYKIIHH,
OTXOJIOB MPOM3BOACTBA (IO OTpacisiM) KaXAblil OOYy4aroOUIUiicsl BBITOJHSAET
UHAMBUAYAJIbHBII ~ MPOEKT MO  OJHOMY W3  y4yeOHBIX  MPEIMETOB
obmreoOpa3zoBaTenbHOM MoAroToBKH (B ToM yrciie o YIIII.01 MartemaTtuka):

NunuBuyanbHBINA TPOEKT (MMPEMETOM HE SBIsieTcs) — 32* yaca.
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*He BXOJUT B yueOHYIO Harpy3Ky oOydaromuxcs no yuebHomy npeamery «MaremMaTHKa»
1.3. TpeOoBaHus K pe3yJbTaTaM OCBOEHUsI Y4eOHOI0 NpeaMeTa

B paMKax OCBOCHHA COACPKAHUMA yq€6HOFO ImpcamMeTa «MaTCMaTHKa»,
oOecneynBaeTcs JOCTHIKCHHUC 06y‘IaIOHII/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H
NpECAMCTHBIX PC3YJIbTATOB!:

Ilnanupyembie
pe3yJabTaThl
OCBOEHHS

OcHOBHBIE TOKA3ATEIH OLICHKHU pe3yJbTaTa

JIH‘IHOCMHbl@p(Blebmambl, 6 mom yucie.:

B yacTn -c(hOPMUPOBAHHOCTh ~TPAXKAAHCKOM MO3UIMU OOYYaroIIerocss Kak
rpakKIaHCKOr0 AKTUBHOIO M  OTBETCTBEHHOIO YJE€HAa POCCUHCKOro  OOILEeCTBa,
BOCIIUTAHUSA NpEJCTaBICHHE O MaTeMaTHYECKUX OCHOBAaX ()YHKIIMOHHPOBAHUS
pasIMYHBIX CTPYKTYp, SIBIEHHUH, MpoLeayp Ipa)IaHCKOro oOliecTBa
(BBIOOpBI, OMpPOCHI M JIpyroe), YMEHUE B3aUMOJAEHUCTBOBATH C
COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HMX (QYHKUUSAMH U
Ha3HAYCHHUEM.
- c()OPMHUPOBAHHOCTb POCCUICKONH TIpa)KTaHCKOM HMIEHTHUYHOCTH,
B uactn YBaXEHUA K IPOLUIOMY M HACTOSIIEMY POCCHUHCKONW MAaTeMAaTHKH,
MaTPUOTHICCKOTO LIEHHOCTHOE OTHOIILIEHHE
BOCITUTAHHA K  JIOCTH)KEHHAM  pPOCCHHCKMX  MaTeMaTMKOB M  POCCHMCKOMN

MaTeMaTH4YeCKOM IIKOJBbI, UCIIOJB30BaHHUC OTHUX I[OCTI/I)KCHI/Iﬁ B ApYrux
HayKax, TCXHOJIOTHX, C(i)ean OKOHOMUKH,

B yacru nyxoBHoO-

- OCO3HAaHME  JYXOBHBIX  IIEHHOCTEM  pPOCCHUHCKOro  Hapoja,
c(hopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUUECKOTO TIOBEIACHMUS,

HPaBCTBCHHOTO CBS3aHHOIO C IIPAKTUYECKUM IIPUMEHEHHEM JOCTHXKCHUN HAyKU H
BOCIIMTAHUS JIeATETLHOCTRI0 YYEHOTO, OCO3HAHHE JIMYHOTO BKJIa/Ja B TIOCTPOCHHUE

YCTOWYMBOTO OYIYIIEro;

- OCTETUYECKOE  OTHOUIEHHWE K  MHUpPY, BKJIIOYas  ACTETUKY
B yactu MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUuM,
ICTETHIECKOr0 paccyX/IeHUH, BOCIPUHUMYHBOCTD
BOCITHTAHHSA K MaTeMaTU4YE€CKUM aCIIeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA,

- c(hOopMUPOBAHHOCTh YMEHHS MPHUMEHSITh MAaTEMAaTHYECKHE 3HAHUS B
B uactu MHTEpecax 3/0pOBOro M 0e30MacHoro obpasa >KHM3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOIIICHUE K CBOEMY 3I0POBBIO (3mopoBoe MUTaHue,
BOCIIMTAHUS

cOaraHCUPOBAaHHBIN PEXXUM 3aHATHH U OTABIXA, peryisipHas (puznyeckas

aKTI/IBHOCTI)), (1)I/I3I/I‘I€CKOC COBCPUICHCTBOBAHUC npu 3aHATUAX

CHOpTI/IBHO'03HOPOBHTCHBHOﬁ ACATCIIBHOCTBIO,

B yacrtu Tpyaosoro
BOCIIUTAHHUSA

- TOTOBHOCTh K TPYyIy, OCO3HAHHE IEHHOCTH TPYIOIIOOHS, WHTEpEC K
pa3iaudHbIM cdepaM MpodecCHOHATHHON NIEeATEIHHOCTH, CBS3aHHBIM C
MaTeMaTHUKOMN

U e€ MPUIOKEHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD Oymymieit
npodeccHd HW  peaM30BBIBATH COOCTBEHHBIC JKH3HCHHBIC ILJIAHBI,
TOTOBHOCTH u CIIOCOOHOCTH
K MaTreéMaTH4ecKoMy OOpa30oBaHWI0O W  CcaMoOOpa3oBaHHIO  Ha
MPOTSKEHUH BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
pEIICHNY PAKTHYECKUX 3a/1a4 MAaTeMAaTHIECKOM HAIIPaBICHHOCTH;

B yactn
IKOJIOTHYECKOT0

- C(I)OpMHpOBaHHOCTB 9KOJIOTUYECKOM KYJIbTYPbl, TIOHUMAHUC BJIMAHUA
COIHAJIBHO-O3KOHOMHUYCCKUX IIPOHECCOB Ha COCTOAHUC HpHpO)IHOﬁ n
counaanoﬁ Cpcabl, OCO3HAHUC r1100aIbHOTO XapaKTCpa IKOJIOTMYCCKUX




BOCIIUTAHUA

npo0sieM, OpHeHTalus Ha NPUMEHEHHE MaTeMaTUYeCKUX 3HAHUU IS
pemieHus 3a7a4 B OO0JIACTH OKpYXaromleil cpeapl, IIaHUPOBAHUE
MOCTYIIKOB U OLICHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKpYXKarolieu
Cpelbl;

- c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
B yacTu HEHHOCTH | copeMEHHOMY YPOBHIO Pa3BHTHS HAYKH M OOIIECTBEHHOM IIPAKTHKH,
Hay4HOro MMOHUMaHue MaTeMaTU4eCKOi HayKu
IO3HAHUS Kak cgepbl YeIOBEYECKOH JesTeIbHOCTH, JSTamoB €€ pa3BUTHS U
3HaYMMOCTU JUIsl DPa3BUTHUA LMBUIIM3ALMM, OBJIAJCHUE  SI3BIKOM
MaTEeMaTUKd M MaTeMaTU4YECKOW KYJIbTYpOH KakK CpeICTBOM IO3HAHUS
MHUpa, TOTOBHOCTb OCYILECTBJIATh IMPOEKTHYI0 M HCCIIEJOBATENIBCKYIO
JIESITEJIbHOCTh MHJIMBUYaJIbHO U B TPYIIIIE.
IL1anupyemsle
pe3yJbTaThl OcHOBHBIE N0KA3aTe/ U OLICHKH pe3y/ibTaTa
OCBOCHHS

Memanpedmemnbtepe3yﬂbmambl, 6 mom yucie:

1. YHI/IBepcaJIbeIe yqeﬁnble NO3HABAaTeJbHbIE AelicTBHUS

Ba3oBble
JOrHYecKHue
aefcTBUA

- BBUBJIATH M XapaKTE€pPU30BaThb  CYILECTBEHHbIE  IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIICHUN MEXIY MOHSTUSIMH,
(bopMynupoBaTh olpesieeHus HOHATHH, yCTaHaBJIMBaTh
CYIIECTBEHHBIM MPHU3HAK KJIacCU(PUKAIMKU, OCHOBAHMS Il 0000IIEeHUS
U CpaBHEHMS, KPUTEPUU IIPOBOJMMOI0 aHAIN34;

- BOCHpUHUMATH, (OPMYIHPOBATH U TPEOOPA30BHIBATH CYKICHUS:
YTBEPAUTENIbHBIE M OTPHULIATENIbHBIEC, €JUHUYHBIC, YaCTHbIE U 00IIue,
YCIIOBHBIE;

- BBIABIATH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U MU
MpPOTUBOpEYUsl B (paKkTax, NAHHBIX, HAOJIOJNEHUSX U YTBEPKICHUSX,
IpeaaraTb KpUTEPUH
JUTSL BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNH;

- JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, IE€JYKTUBHBIX U
VMHJYKTUBHBIX YMO3AKIOYEHUN, YMO3aKIOUEHHUN 110 aHAJIOTUH;

- TPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTEJbCTBA MaTEMaTHYECKHX
yTBEpKACHUM  (mpsiMble W OT  NPOTUBHOIO),  BBICTPaUBAaTh
apryMeHTalHIo, IPUBOJUTH IPUMEPBI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBOJIBI;

- BBIOMpAaTh croco0 perieHust yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pELICHUS, BHIOMpaTh Haubosiee MOAXOAAIUN € Y4YETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBnle
HCCIed0BaATEIbLCKHE
eHCTBUSA

- WCIOJIb30BaTh BOIMPOCHl KaK MCCIEIOBATEIbCKHI WHCTPYMEHT
Mo3HaHus, GOPMYyIUPOBATH BOMPOCH, (HUKCHPYIOIIHE MPOTUBOpPEUHE,
npobJeMy, yCTaHaBJIMBaTh HCKOMOE | JJaHHOE, OPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- TPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA  AKCIIEPUMEHT,
WCCIIEIOBAaHNE TIO0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBICHHS, TMPOIECCA, BBISIBJICHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMH;

- CaMOCTOSTETLHO (OPMYIMPOBATh OOOOIIEHUS ¥ BBIBOJBI TIO
pe3ynbTaTaM TpOBEAEHHOTO HAONIOIECHUsS, UCCIIEOBAHUS, OIICHUBATH
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJbTaTOB, BEIBOJOB M 0000IIEHHUI;

- MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATh
MIPEATNOIOKEHHS O €T0 PA3BUTHU B HOBBIX YCIOBHSIX.




Pabora ¢
uHdopmanuen

- BBIBIATH JeUUUTH WMH(OPMALUHU, NaHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOMPOC U IS PEIICHUS 3a]1a4H;

- BbIOMpaTh HH(OpPMALMIO M3 HCTOYHUKOB PA3IMYHBIX THUIIOB,
aHAJIN3UPOBATh, CUCTEMaTU3UPOBATH u WHTEPIPETUPOBATH
MH(OPMALINIO Pa3IUYHbIX BUOB U (hOpPM MpeacTaBiIcHUS;

- CTPYKTYpHpOBaTh HH(DOpPMAIHIO, TMPEACTABIATh €€ B Pa3IMYHBIX
(hopMax, UIUTIOCTPUPOBATH I'paUUECKU;

- OIEHWBaTh HAASKHOCTh HWHGOpPMANKMKM TIO  CAMOCTOSATEIHHO
c(hOpMYIMPOBAHHBIM KPUTEPHUSIM.

2. YHuBepcajbHbIe K

OMMYHHKATUBHBLIC JeHCTBHUA

O01menne

- BOCIPUHMMATh MU (OPMYJIMPOBATH CYXKIEHUS B COOTBETCTBUHU C
YCIOBUAMU W UEJISAMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh
CBOIO TOUKY 3peHus B YCTHBIX
U NIACbMEHHBIX TEKCTAX, AABaTh ITOSICHEHHU 10 X0y PCLICHHUs 3a1auH,
KOMMEHTHUPOBATh NIOJy4YEHHBIN PE3yIIbTaT;

- B X07e 00CYyX/eHHs 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYyX)IaeMoil
TEMBbI, IPOOJIEMBI, pellaeMoi 3aa4M, BICKa3bIBaTh MJIEH, HallCJICHHbIE
Ha IIOMCK pEUICHUs, COINOCTABIATH CBOM CYXACHHUSA C CYKICHUSMH
JAPYTUX YYaCTHUKOB JMajora, OOHapyXkHBaThb pa3iMyde U CXOACTBO
MO3UIHK, B KOPpeKTHOW ¢opme (GopMymupoBaTh pa3HOIIIACHS, CBOH
BO3pa)KECHHUS;

- IPEACTABIATH PE3ylbTaThl PEIICHUs 3aJadd, OKCIIEPUMEHTA,
UCCIIeIOBAaHMsI,  I[IPOEKTa, CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYILUICHMS C Y4€TOM 3a1a4 [PEe3eHTallud U OCOOEHHOCTEH
ayJIUTOPUH.

CoBMecTHAA
AEATEJBbHOCTH

- TIOHMMaTh W HCIOJIb30BAaTh IPEUMYLIECTBA KOMaHAHOM U
WHAMBUYAIbHOM paboOThl MpHU pelleHUH Y4eOHBIX 3a/1ad, MPUHUMATh
Lelb COBMECTHOW  JESATENIbHOCTH, IUJIaHMPOBAThb  OPIraHU3ALMIO
COBMECTHOH paboTbl, paclpenessTe BHAbI paboT, IOroBapUBaThCA,
o0cyxmarh TIpoliecC W pe3ynbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOJEH;

- y4yacTBOBaThb B TIpyHHoBbIX (hopmax paboThl (00CykIeHus, oOMeH
MHEHMH, «MO3rOBbIE€ HITYPMBI» W HHBIE), BBINOJHATH CBOK 4YacTb
paboTel M KOOPAMHHUPOBATH CBOU JIEHCTBUS C JPYTMMH YJI€HAMH
KOMaH/Ibl, OLIEHUBAaTh KayeCTBO CBOEro BKJaJa B OOIIMH MPOJIYKT IO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3. YHuBepcaabHbIe P

CryJISTUBHBIC JEeHCTBUA

Camoopranu3anusi | - COCTaBJISATh IIJIaH, aJITOPUTM PEILIECHUS 3aJa4H,
- BBIOMpATh CMOCOO pemIeHUs ¢ YYETOM HUMEIOIIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH,
- apryMEHTHPOBATh M KOPPEKTHPOBATh BAPWUAHTHI PEIICHUN C Y4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPOJIb - BJIaJIETh HAaBBIKAMU TI103HABATEIbHOW peQIIEKCUM KaK OCO3HaHUS

COBEpIIAEMBIX JEHCTBUI U MBICIIUTEIbHBIX MPOLIECCOB, UX PE3YIbTATOB,
BIAJeTh CHOcO0aMM CaMOIPOBEPKH, CAMOKOHTpOJS Ipolecca M
pe3yJsibTaTa pelleH!sl MaTeMaTHYeCKON 3a/1a4H;

- MpeaBHUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MpPU pEIICHUU
3a/la4d, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB,  JAHHBIX, HAWJIEHHBIX  OMIMOOK,  BBISIBIEHHBIX
TPYIHOCTEN;

- OLIEHUBATh COOTBETCTBUE pPE3yjbTaTa LIETU U YCJIOBHUSIM, OOBSICHATH
IPUYMHBI JOCTUKEHNS WIM HETOCTHIKEHUS PE3YJIbTaTOB JEATENbHOCTH,
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| Haxo[WTh OMHMOKY, 1aBATh OIIEHKY NPHOOPETEHHOMY OIIBITY.

Ocnoeénble nokazamenu OUECHKU npet)memnblx pe3syiomamaoe:

1) cBOOOIHO OIEpUPOBATH TOHATUSMH: PALMOHAIBHOE YUCIO, OCCKOHEYHAs MEpUOIYecKast
IpoOb, MPOLEHTHI, UPPALUOHATIBHOE YHMCIO, MHOKECTBA PALMOHAIBHBIX M JAEHCTBUTEIbHBIX
YHCel, MOAYJb JCHCTBUTENBHOTO YHCIA; MPUMEHATh IpOOM M TMPOLEHTH I PEIICHHS
NPUKIAAHBIX 3aJad W3 Ppa3IMuYHBIX oOTpaciedl 3HaHUH W peaJbHOM KHU3HHM; IHPUMEHSTbH
npuOIMKEHHBIE BBIYMCICHUSA, TMpaBWJIA OKPYIJICHHSA, TPHUKUAKY W OLEHKY pe3yibTara
BBIUUCIICHUH; CBOOOJHO ONEPUPOBATH IOHATHEM: CTENEHb C LEJIbIM I10Ka3aTeleM,
UCIOJB30BATh MOIXOASANIYI0 (OpMy 3amucH JEHCTBUTENBHBIX YHCENT JJIs pPELICHHUs
NPAKTUYECKUX 3ajjad M MPEJCTaBICHHUA [aHHbIX; CBOOOJAHO ONEPUPOBATh IOHATHEM:
apu(pMeTHYECKUI KOPEHb HATYPaIbHOM CTENEHH; CBOOOIHO ONEPUPOBATH MOHITHEM: CTEIICHb C
palMOHANBbHBIM IIOKa3aTeleM; CBOOOJHO ONEepUpOBaTh MOHATHAMM: JiorapudmM yucia,
JECATUYHbIE W HaTypallbHble JIorapu(Mbl; CBOOOJHO ONEPUPOBATH MOHATHAMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YKMCJIOBOIO apryMeHTa; ONEpPHpOBATh HMOHATUSAMH: APKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apTryMEHTAa.

2) cBOOOJIHO OTEPHPOBATh MOHATHIMU: TOXKIECTBO, YPABHEHUE, HEPABCHCTBO, PAaBHOCHIIbHBIC
YPaBHEHHUS U YpPaBHEHUA-CIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA; IPUMEHSTH pPa3JIMUHbIE
METOABI PEIICHUS PAIMOHATBHBIX W JPOOHO-PAMOHANBHBIX YpaBHEHHH, MPUMEHSITH METOJ
UHTEPBAJIOB I pEIIeHHs] HEpaBEHCTB; CBOOOIHO ONEPUPOBATH MOHATUAMHU: MHOTOWIEH OT
OJTHOY MepeMEeHHON, MHOTOYJICH C HEJIbIMU K03 puimeHTamMu, KOpHU MHOTOWIEHA, TPUMEHSTh
JieJICHMe MHOTIOYJIeHa Ha MHOTOWIEH C OcTaTKkoM, TeopeMy be3sy m teopemy Buera mis
pemieHust 3amad;  CBOOOJHO OINEPHPOBATH MOHSATHSAMH: CHUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpEAEIMTENb MAaTpULbl 2 X2 M €ro IeOMETPHUYECKUH CMBICIH, MCII0JIb30BaTh
CBOWCTBA OMpeAETHUTEeNs 2 X 2 JUIsi BBIYMCICHUS €T0 3HAUYCHUS, IPUMEHATh ONPEACTUTEIH IS
pelIeHHs] CUCTEMbl JIMHEHHBIX YpPaBHEHUI, MOAEIMPOBATh peasibHble CUTYAlMH C IOMOLUIbIO
CHCTEMBI JINHEHHBIX ypaBHEHHH, MCCIEI0BATh MOCTPOCHHBIE MOJEIN C MOMOIIBIO MAaTpPHUI] U
OlpeNieNIuTeNIel, HWHTEPIPETUPOBATh IOJYYCHHBIM pe3ylbTaT, WCIHOJIb30BaTh CBOICTBA
NEUCTBUM C KOpHSMHM JJisi [peoOpa3oBaHMsI BBIPAXKEHMM; BBIIOJIHATh IPEoOpa3OBaHUS
YHCIIOBBIX BBIPAXKEHUH, COAEPIKAIIMX CTENEHU C PALMOHAIBHBIM IOKa3aTeleM; HCII0JIb30BaTh
CBOMcTBa JjorapumoB Ui MpeoOpa3oBaHUs JOrapu(PMHUUECKUX BBIPAKEHUH; CBOOOIHO
OIIEpPUPOBATH MOHATUSMU: HPPALOHAJIbHBIE, [TOKa3aTeIbHbIE U JIOTapu(MUUECKUE YPAaBHEHHUS,
HAXOJUTh MX PEIICHUS C TOMOIIBI0 PaBHOCHUIIBHBIX NEPEXOJ0B M OCYIIECTBIISISI MPOBEPKY
KOpHEH; MpPUMEHSATh OCHOBHbIE TPUTOHOMETpHUecKue (opMyiabl [Uid TNpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHIA; CBOOOIHO ONEPHPOBATH TOHSATHEM: TPUTOHOMETPUIECKOE
ypaBHEHHME, MPUMEHATb HeoOXoaumble (GOpPMYJIbl JJIi  PEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPHUECKUX YpPAaBHEHHIA; MOJEIHPOBATH PEaJbHBIC CHTYallMd Ha S3BIKE anreOpwl,
COCTABIISATh BBIPAKEHMS, YPaBHEHUsS, HEPAaBEHCTBA [0 YCIOBHIO 3aJlaud, MHCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C MCIIOJIb30BAaHUEM ariapara areOpsl.

3) cBOOOIHO OIEPHPOBATh MOHATHAMHU: (YHKIHsS, CHOCOOBI 3amaHusi (QYHKIHH, B3aUMHO
oOpaTHble (QYHKIMH, KOMIO3UIUs (YyHKIUH, rpa@uk (YyHKIUHU, BBIIOJIHATH SJIEMEHTapHbIE
npeoOpa3oBanus TpadukoB (GYHKIUH; CBOOOJHO OMEPUPOBATH MOHATUAMH: 00JACTh
OTIpEeNIeICHUs] W  MHOXKECTBO  3HAueHWH (GyHKIMHM, HyTd (QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO OMNEpUPOBATh MOHATHUAMH: YETHBIE M HEUETHBIC (DYHKIUH,
nepuonuveckne (QyHKIHU, TIPOMEKYTKA MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI 1 MUHHMYMBI
¢byHkuMM, HamOonblllee W HaWMEHbIee 3HaYeHHe (QYHKIUMU Ha IPOMEXKYTKE; CBOOOJIHO
OTIEpPHPOBATH TOHATHSAMH: CTETICHHAs! (PYHKIINS C HATYPAITBHBIM U IIEJIBIM MTOKa3aTeNieM, Tpaduk
CTeNeHHON (DYHKIMM C HaTypalbHBIM U LIEJBIM MOKa3aTesaeM, rpaduk KOpHs N-0il CTeNeHH Kak
GbyHKIMKM OOpaTHOW CTENeHW C HaTypajlbHBIM II0Ka3aTelieM; OIEPHPOBATH TOHSATHSIMH:
JTUHEWHas, KBaJpaTHyHass M JApOOHO-IMHEHHAas (YHKUWHU, BBIIOJIHATH DJIEMEHTapHOE
WCCIIE/IOBAaHNE H TIOCTPOCHHWE UX TIpaduKoB; CBOOOJHO OINEPUPOBATH MOHATHSIMH:
nokaszaTeibHas U Jorapupmuueckas (QpyHKIMH, UX CBOMCTBa U TrpaduKd, HCIOIB30BaTh HX
rpaduKu Ui pellieHHs] ypaBHEHUH; CBOOOAHO ONEPUPOBATh MOHATUSIMU: TPUTOHOMETPUYECKAs




OKpPYKHOCTb,  ONpEJAEICHUE TPUTOHOMETPHUUECKUX (YHKLUUH  YUCIOBOIO  apryMEHTa;
UCTOJb30BaTh Tpaduku (GYHKIMHA Ui KCCIEAOBAaHUS TMPOIECCOB M 3aBHUCHUMOCTEH NpU
pelIeHNH 3a7ay U3 APYruX Y4eOHbIX IPEAMETOB M peabHON JKU3HU, BbIpakaTh (HopMyiamu
3aBUCUMOCTH MEX1Y BEINYNHAMU;

4) cBOOONHO ONEPUPOBATH HOHITUSIMHU: apUPMETHYECKas M TEOMETPUYECKas MpOrpeccus,
0eCcKOHEeuHO yOBIBaOIIasi TeOMETPUYECKast MPOTPECCHs, TMHEHHBINA M SKCIIOHEHIIUAIBHBINA POCT,
(bopMyIa CIIOKHBIX MIPOLEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIIOJIb30BaTh MPOrPECCUU
JUISL pEeUIeHUs peajbHBIX 3a]ad MPUKIATHOTO XapaKTepa; CBOOOAHO ONMEPHUPOBATH MOHATHIMH:
[10CJIeI0BATENbHOCTb, CIIOCOOBI 3aJaHMsI [10CIIE10BaTEIbHOCTEH, MOHOTOHHbBIE U OTPaHUYECHHBIE
IIOCJIEI0BATEIILHOCTH, IOHUMATh OCHOBBI 3aPOKJICHUS MAaTEMAaTUYECKOTO aHAJIM3a KaK aHalIu3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSIMU: HENpPEpbIBHbIE (YHKLIHH, TOUYKU
paspbiBa rpaduka (QYHKIWH, acUMNTOTHI rpaduka (yHKIUU; CBOOOJHO OIEPUPOBATH
NOHATUEM: (YHKIMS, HENPEpbIBHASL HA OTPE3KE, IPUMEHATh CBOMCTBAa HENPEPBIBHBIX (DYHKIIMH
JUIL PeLIeHUsl 3ajad; CBOOOJHO ONEPHPOBATH NMOHATHSAMH: IEpBas W BTOpas MPOU3BOIHBIC
¢GbyHKIMH, KacaTesnbHas K TpapuKy GyHKIMU; BEIYUCIATH IPOU3BOIHBIE CYMMBbI, IPOU3BEICHHUS,
YaCTHOTO W KOMIIO3UIMHM JBYX (YHKIWH, 3HATh HPOH3BOJIHBIC JIIEMEHTAPHBIX (YHKIWN;
HCIOJIb30BAaTh T€OMETPUUYECKUH U (PU3UUECKUI CMBICI IPOU3BOIHOM /s peILieHHs 3a1ay.

5) cBOOOAHO oOmEpUpOBaTh TMOHSATHUSMH: MHOXECTBO, OIEPALMM HAJ MHOXXECTBAMH,
HCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar il ONMCAHUS PEAIBHBIX NPOLECCOB U
SBJICHUN, TpU pPELIEHUM 3a7ady U3 JPYTUX Yy4eOHbIX IPEAMETOB; CBOOOJHO ONEPUPOBATH
MOHATUSIMU: OIPENEICHUE, TEOpeEMa, YPABHEHHE-CIEACTBHE, CBOMCTBO MaTeMaTH4ECKOIO
00BEKTa, I0KA3aTeNIbCTBO, PABHOCUIIBHBIC YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOIHO OIIEPHPOBATH MOHATHIME: HATYPAJIBbHOE H [[EJI0€ YHCIIO, MHOKECTBA HATYPAIbHBIX
Y LETBIX YUCEI, UCTIOIB30BaTh Mpu3Haku aeaumMoctH 1enbix unces, HOJl u HOK naTtypanbHbIx
qucen A pelleHus 3a/1a4, IPUMEHATh alropuT™ EBkiina; cBoOOOIHO onepupoBaTh HOHATHEM
OCTaTKa 10 MOAYJIIO, 3allMChIBaTh HATypaJbHbIE YKCIA B PA3JIMYHBIX MO3ULIUOHHBIX CHCTEMAaX
CUUCIIEHUS; CBOOOJIHO ONEpUPOBaTh MOHATHAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX ~ YHCEN, MpEeJICTaBIsATh KOMIUIEKCHbIE 4YHClia B  aireOpandyeckol u
TPUTOHOMETpHUECKON (hopMe, BBINOIHATH aprU(pMETHUYECKHE ONEepaluu ¢ HUMU U U300paXkaTh
Ha KOOPJMHATHOM IJIOCKOCTH.

7) CBOOOTHO OIIEpUPOBATH MOHATUSAMH: UPpaLMOHAIILHBIE, IIOKa3aTeNbHbIE
u Jorapu(MUYECKUE HEPAaBEHCTBA, HAXOAWTh WX PELIEHUS C IOMOIIBI0 PaBHOCHIBHBIX
MEPEeX00B; OCYIIECTBIATh OTOOpP KOpHEH MpH pPELIeHUH TPUTOHOMETPUYECKOTO ypaBHEHHS;
CBOOO/ZIHO  ONEpUPOBATH  IOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTh
HeoO0XoaAuMble (HOpMYJIbl Uil PELICHHsS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX HEPaBEHCTB;
CBOOOZIHO  ONepUpoOBaTh  MOHATUSMHU:  CHUCTEMa U COBOKYIHOCTb  ypaBHEHUU
U HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PEILICHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAIBHBIX, HUPPALMOHAIBHBIX, MOKA3aTeNbHbIX M JOrapuGMHUUECKUuX
YPAaBHEHUII M HEPABEHCTB; pEIIaTh palUOHAIBHBIE, HWpPpPAlOHAIbHBIE, I10Ka3aTEIbHBIE,
Jorapu@MuUecKie U TPUTOHOMETPUUECKHE YPaBHEHHSI M HEPABEHCTBA, COJIEPKAIEe MOJIYIIN U
napaMeTpsl; NPUMEHATh rpaduyeckre MeTOJbl s pELIeHHs YPaBHEHUH U HEpaBEHCTB,
a TaKkKe 3aJad C IMapaMeTpaMu; MOJEIMPOBaTh pealbHbIE CUTyallUM Ha S3bIKE alreOphl,
COCTaBJIATh BBIPDAKEHUS, YPABHEHMs, HEPAaBEHCTBA M HX CHCTEMBI IO YCIOBHMIO 3a/]auH,
HCCIIEIOBaTh OCTPOECHHBIE MOJIENIH C UCIIOJIB30BAHUEM alllapara aireOpbl, HHTEPIPETHPOBAThH
MIOJIyYEHHBIN pe3yJIbTar.

8) cTpouth rpapuKe KOMIO3HMIUK (GYHKIHA C MOMOIIBIO 3JIEMEHTAPHOTO HCCICAOBAHUS H
CBOWCTB KOMIIO3UIIMM JIBYX (YHKIMI; CTPOUTh Te€OMETpUYecKHe o0pa3bl YpaBHEHHH H
HEPABEHCTB HAa KOOPJIMHATHOW IJIOCKOCTH; CBOOOJHO ONEpUPOBATh MOHATHSAMU: Tpaduku
TPUTOHOMETPUUYECKUX (PYHKIUH; MPUMEHATh (PYHKIMH I MOAETHPOBAHUS M UCCIEIOBAHUS
peanbHBIX MPOLIECCOB.

9) wucnonb30BaTh MPOHM3BOAHYIO IS HUCCIENOBaHUS (QYHKIMHM HAa MOHOTOHHOCTb
U HKCTPEMYMBbI; HAXOJIUTh HauOOJbIllee M HaMMEHbIIee 3Ha4eHUs (PYHKIMM HENpEepbhIBHOM Ha
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OTpe3Ke; UCMOIb30BaTh MPOU3BOJHYIO JUUIsl HAXO0XKICHUS HAUIY4IlIEero perieHns B IPUKIAIHBIX,
B TOM 4YMCJIE€ COLMAIBbHO-3KOHOMHUYECKHX, 3aJauyax, JJIs ONPEIEIICHNUs CKOPOCTU U YCKOpPEHUs
mpouecca, 3aAaHHoOro ¢opMmysnold wiM rpa@ukoM; CBOOOJHO ONEPUPOBATH MOHITHUIMHU:
nepBooOpasHasi, oNpeeIEHHBINA HHTETPall, HAXOAUTh EPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKITHIA
Y BBIUUCIATH UHTErpal 1o hopmyne Herorona—JIeitOHMIIa; HAXOIUTh TUIOIMIAIU TUIOCKUX QUTYp
n O0O0OBEMBI TEN C INOMOLIbIO MHTErpaja; HMETh NPEACTaBICHHE O MaTeMaTH4YEeCKOM
MOJICTTMPOBAaHUU Ha TMpUMEpe cocTaBleHUus AuQQepeHIrnanbHbIX YpPaBHEHUI; peniarhb
NPUKIIAJHBIE 33/1a4M, B TOM YHCJIE COLMATBHO-3KOHOMUYECKOTO M (DPU3UYECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOr0 aHaIn3a.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMU IMOHSATHSIMU CTEPEOMETPHUU IPU PEIICHUU 3aaad |
MIPOBEJICHUU MaTEeMAaTUUYECKUX PACCYKACHU; IPUMEHATh aKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS
U3 HUX MPH PEIICHHH Te€OMETPUUYECKUX 3a1ay; KIACCU(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHHE
NpSIMBIX B MPOCTPAHCTBE, IIJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX M IIJIOCKOCTEH B
MPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHITHUSMH, CBA3aHHBIMU C yIJIaMU B MPOCTPAHCTBE:
MEXIY MPSIMBIMA B MPOCTPAHCTBE, MEXKAY MPSAMON U IMJIOCKOCTHIO; CBOOOJHO OMNEpHUPOBATH
MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHHMKaMH; CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BH/IbI
MHOTOTPaHHUKOB  (MpU3Ma, TNHUpaMuaa, MNOPSAMOYTOJbHBIA  mapaienenumnen,  Kyod);
KJ1accu(UIIMpPOBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBAaHUS U KiIacCU(UKAIMH, CBOOOIHO
OTIEPUPOBATH MOHITUSIMH, CBA3aHHBIMU C CEYEHHEM MHOTOTPAaHHUKOB IUIOCKOCTHIO; BBIIIOJIHATH
napajulesibHOE, IEHTPaJIbHOE M OPTOTOHAJIBHOE IPOEKTUpPOBaHME (QUIYP Ha IUIOCKOCTb,
BBITIONHATh M300pakeHUs (Uryp Ha TMIJIOCKOCTH; CTPOUTh CEYEHHUS MHOTOTPAHHUKOB
Pa3IMYHBIMM METOJIaMH, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXH W3 PUCYHKOB IPOCTHIX
00BEMHBIX GUTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIUHUCIATH IUIOMIANM [OBEPXHOCTEU
MHOTOTPAaHHHUKOB (IIpU3Ma, MUPaMUAA), TEOMETPHUYECKUX TelI C TNPUMEHEHHEM (QOpMyII;
CBOOOZHO  ONEpUpoOBaTh MOHATHSMHU: CHUMMETPHs B  IPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHH, LEHTP, OCb H IUIOCKOCTh CHMMETPUU (UTYpPBI; CBOOOIHO
OINEpPUPOBATH MOHATHSAMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpPJHMHATaM B IPOCTPAHCTBE;
BBINIOJIHATH JACMCTBHSI HaJl BEKTOpaMH; pellaTh 3aJaud Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKHX
OTHOLICHUHA U HAXOXJEHUE I€OMETPUYECKUX BEIMYUH, MPUMEHSS H3BECTHBIE METOABI MpHU
pelIeHnr MaTeMaTHYeCKUX 3ajjad MOBBIIIEHHOIO U BBICOKOT'O YPOBHS CIOXHOCTHU; MPUMEHSTh
NPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IPH
pElIeHNH CTEPEeOMETPUYECKUX 3a/]ay; H3BJIEKaTh, MPEOOpa3oBbIBaTh M HHTEPIPETUPOBATH
MH(OPMAIIHIO O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKax
U PUCYHKaX; MPUMEHSTHh IOJIyY€HHbIE 3HAHMS Ha IMPAKTUKE: CpaBHUBATh M aHAIU3HPOBATh
peanbHble CHUTyallMM, IPUMEHSATh W3YyYEHHbIE MOHATUS B TIpOLECCe TOMCKA pPELICHUS
MaTeMaTHuecku c(opMynupoBaHHOW MpOOIEMbI, MOJIEIUPOBATh pEAlbHbIE CHUTYaluu
Ha A3BbIKE TEOMETPUH, UCCIIE0BATh TOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM I€OMETPUUECKHUX
MOHATUM W TeopeM, ammapata ainreOpbl, pemarbh IPAaKTHYECKHWe 3a7aud, CBSI3aHHBIE C
HaXOXXJICHUEM TIEOMETPUYECKUX BEIMYUH, HMETh NpPEJCTaBICHUS OO0 OCHOBHBIX ATamax
pa3BUTHS FEOMETPUH KaK COCTaBHOM yacTH (pyHAaMEeHTa pa3BUTHUS TEXHOJIOTUH.

11) cBOOOMHO oOmEpUpOBaTh MOHSATHSIMH, CBS3aHHBIMH C LWIMHAPHYECKOH, KOHHYECKOH H
chepuueckoil MOBEPXHOCTAMHU, OOBACHATH CIOCOOBI MOJYYEHHs; ONEPUPOBATh MOHATHUAMH,
CBSI3aHHBIMHU C TeJlaMH BpPALICHUS: LMIMHIPOM, KOHYCOM, cepoil M IIapoMm; pacro3HaBaTb
Tena BpamieHus (MWIMHIP, KOHYC, chepa W mIap) U OOBSCHATH CIOCOOBI TONYYEHHUS Tl
BpalLlleHHs; KJIACCU(PUIMPOBATh B3aMMHOE PACIOJIOKEHUE cepbl U IIIOCKOCTH; BBIYMCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHusl, 00BbEMBI U TUIOIIAN MOBEPXHOCTEN
MHOTOT'PaHHUKOB U TEJI BPAILllEHHsI, FEOMETPUUECKUX TeJ ¢ MpUMEHeHHEeM (HopMys; cBOOOIHO
OTIEpPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOWHAIIMSMH TeJl BPAICHUS ¥ MHOTOTPAHHUKOB!
MHOTOIpaHHHK, BIHCaHHBI B cdepy M OmMcaHHBIH OKolo cdepsl, chepa, BIUcCaHHAs B
MHOTOTPaHHUK WJIM TEJNO BpALEHUS; BBIUUCIATH COOTHOIICHHUS MEXAY IUIOMIAIMU
MoBEpXHOCTE M 00bEMaMU MOJOOHBIX TN, M300pa)xkaTb H3ydyaeMble (PUTYPBHI, BBITOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTYP: BHUIl CBEPXY, COOKY,
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CHM3Y, CTPOUTb CEYEHUs TeJ BpAIlEHUs; M3BJIEKATh, UHTEPIPETUPOBATh U NPeoOPa3OBLIBATH
MH(POPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKAaX; CBOOOJIHO OIIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE; BBIIOIHATH ONEPALIH
HaJl BEKTOpPaMHu; 3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JE€KAPTOBOM CUCTEME KOOPJAMHAT; PEIIaTh
TFE€OMETPUUYECKUE 3a1a4H HA BBIYMCIECHUE YIJIOB MEXAY IPSIMBIMU U IUIOCKOCTSIMH, BBIYMCIICHUE
pacCTOSIHUM OT TOYKU A0 IIJIOCKOCTH, B IIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METOZAa IpH pEIIeHUH; CBOOOJHO ONEPUPOBATH INOHATUSAMM, CBA3AHHBIMU C JBM)KEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI; BBIMOIHATh U300paKEHUSI MHOTOTPAHHUKOM H Tel
BpAILCHU NIPU NApAJUIEIBHOM IIEPEHOCE, LEHTPAIBHON CUMMETPUH, 3€PKaIbHON CUMMETPHH,
IIPU TIOBOPOTE BOKPYT MPSIMOii, IpeoOpa3oBaHus MO100US; CTPOUTH CEUEHUSI MHOTOTPaHHHKOB
U TeJl BpallleHUs: CeUeHUs LMIMHpa (MapajulebHO U IEPIEHIUKYIIIPHO OCH), CEUEHHs KOHYyca
(mapanienbHOE OCHOBAHMIO M MPOXOJSILIEE YEpe3 BEPIUMHY), CEUEHUS IIapa; HCIOJb30BaTh
METOJIbl IOCTPOEHUSI CEUYEHUM: METOJ CJIENOB, METOJ BHYTPEHHETO NMPOCKTUPOBAHUSA, METOJ
IIEpeHOoca CEeKyIlEeW IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUYECKUE YTBEPKACHUS, IPUMEHSThH
reoMeTpuueckue (akTbl Ui pEIIeHUs CTEPEOMETPUUYECKUX 3ahay, MpPEeAroararolux
HECKOJIBKO I11aroB PELIeHMs], €CIIU YCJIOBUS NPUMEHEHUS 3aJaHbl B SIBHOW M HESIBHOU (opMe;
pemars 3aJadyd  Ha  JI0Ka3aTeIbCTBO MAaTEeMaTHYECKMX OTHOLIEHUWHM U HAXOXKICHHE
F€OMETPUYECKUX  BEJIMYMH; [PUMEHSITh IMpPOrpaMMHBIE CpPEICTBA U 3JIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHUCTEMBI IIPH PEIIEHUU CTEPEOMETPUUYECKHUX 3a4ad; IPUMEHSTH
[IOJIyYEHHbIE 3HAHUS Ha IPAKTUKE: CPaBHMUBATh, AHAJIU3UPOBATH M OLIEHUBATH pEaJbHbIC
CUTyalluy, IPUMEHATh U3yUCHHbIE IOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MTOMCKA PEIICHUS
MaTeMaTHIeCKu C(HOPMYITHMPOBAHHON MPOOIEMBI, MOJEIIMPOBATh PEATBHBIC CUTYAIIH HA S3BIKE
TE€OMETPHUH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAaHUEM I€OMETPUUECKUX TOHATUN
U TEeopeM, ammapara aiareOphl, pemiaTh NPaKTUYeCKHEe 3aJadyd, CBA3aHHBIC C HAXOXICHUEM
IeOMETPUUECKUX BEJIMYMH; UMETh MPEICTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS €OMETPHUU
KaK COCTaBHOW 4acTH (pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

12) cBoOomHO omepupoBaTh MNOHATUSIMU: rpad, IIOCKUA rpad, cBA3HBIL Tpad, OyTh
B rpade, uemnp, LMKI, JEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIYYalHOIO HKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATUAMU: CIy4ailHbII SKCIEpUMEHT (OIBIT), CIydaifHOE COOBITHE,
AJIEMEHTapHOE Cily4ailHoe cOObITHE (3J€MEHTAapHBIM MCXOJl) CIy4aHOTO OIbITa, HaXOJIUTh
BEPOSITHOCTH COOBITMM B OIBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;
HaxoJUTh U (QOPMYIHPOBATH COOBITHSA: TepecedeHue, OOBEAUHEHNE aHHBIX COOBITHH,
cOOBITHE, TPOTUBOMNOJIOKHOE JAHHOMY, HMCIIOJIB30BaTh AUarpaMMbl Oiiepa, KOOPAMHATHYIO
NpsIMYIO JUIsl pelleHus 3aqad, IO0Jb30BaThCs (OPMYJION CIOKEHUS BEpOSTHOCTEH IS
BEPOSTHOCTEM JBYX M TpeX CIydalHbIX COOBITUH; OMNEpUpPOBaTh MMOHATUSAMHU: YCIOBHAs
BEPOATHOCTb, YMHOXEHHE BEpOSITHOCTEH, HE3aBUCHMBbIE COOBITHS, JEPEBO CIy4allHOTO
HKCHEPUMEHTA, HaXOJIUTh BEPOSATHOCTU COOBITHI C NMOMOIIbIO MpaBUiIa YMHOXKEHHS, JAepeBa
CIIy4ailHOTO OIIbITA, MCIOJB30BaTh (POpMyiy MOJHONH BeposiTHOCTH, (opmyny baiieca npu
pelIeHnH 3a/ay, ONpeAesATh HE3aBUCUMOCTh COOBITHH MO ¢opMyine M IO OpraHU3alUH
CIIy4allHOTO d3KCIepUMEHTa; MPUMEHATh W3y4YCHHbIE KOMOWHATOpHBIE (OPMYINIBI IS
NEPEUYHCIICHUS 2JIEMEHTOB MHOXKECTB, DJIEMEHTAPHBIX COOBITHH CIY4alHOTO OIBITA, PELICHUS
3a/la4 10 TEOPUH BEPOSATHOCTEW; CBOOOJHO OMEPUPOBATH MOHATUSMU: OMHAPHBIN CIydalHbBIN
OIBIT (MCIBITAHKE), YCIIEX U HeyJaua, He3aBUCHMbIE UCTIBITAHUS, CEPUsl UCIIBITAHUN, HAXOAUTh
BEPOATHOCTH COOBITHI: B CEpUU HCIBITAHUN [0 MEPBOro ycrexa, B CEPUH HCIBITaHUN
bepHymnnu, B OmbITe, CBS3aHHOM CO CIy4YallHBIM BBIOOPOM M3 KOHEYHOW COBOKYIHOCTH;
CBOOOJHO OIEpUpPOBaTh MOHATHAMH: Cly4ailHash BETWYMHA, pPACIpE/le]IeHHE BEpOSTHOCTEH,
JMarpamma pacrpeseneHus, OnHapHas ciiydaifHasi BeIMYMHA, TeOMETpUIecKoe, ONHOMUAIbHOE
pacnpezeleHue.

13) onepupoBaTh TOHSATHSMHU: COBMECTHOE pAaCIpE/eIeHHE [BYX CIy4alHBIX BEIUYWH,
HCIOJIb30BaTh TaOJMUIly COBMECTHOIO pAaclpeieNieHus] JBYX CIydalHBIX BEJIMYMH IS
BBIICJICHUS] PACHpElEICHUs] KaKJI0M BEJIWYMHBI, OIpPENEICHHUsS] HE3aBUCHUMOCTH CIIy4alHBIX
BEIMYMH;, CBOOOJHO ONEpUPOBATh IOHITUEM MAaTEMAaTUYECKOIO OXHJAHUS CIy4alHOM
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BEJIMUYMHBI (pacrpeieeHns), IPUMEHTh CBOMCTBA MaTEMATUYECKOTO OXKHUIAHUS IIPU PELLICHUH
3aja4, BBIYUCIAATH MAaTEeMaTHYECKOEe OXHJaHHE OWHOMHMAIBHOTO M TE€OMETPUYECKOTrO
pacrpeniesnieHuii; cBOOOHO ONEpUPOBaTh MOHATHSMM: IUCHEPCHs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4alHOM  BEJIIMYMHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUU  CIyYalHOM  BEJIMYHHBI
(pacnpenieneHusl) IpU peLICHUM 3a/ad, BBIYUCIATH JAUCHEPCUI0 M CTaHJAPTHOE OTKJIOHEHHE
TEOMETPHUYECKOT0 U OMHOMHAIBHOTO  pAcHpelesieHHH;  BBIYHCIATH  BBIOOPOYHBIC
XapaKTepUCTUKH IO JaHHOM BBIOOPKE W OLIGHWBAaTh XapaKTEPUCTUKU TIeHEepallbHOU
COBOKYITHOCTH JIAHHBIX N0 BEIOOPOUYHBIM XapakTepucTukam. OIEeHUBaTh BEPOSTHOCTH COOBITUI
U TIpOBEPATH  NPOCTEHIIME  CTATUCTUYECKUE  TUIOTE3bl, IOJB3YSACh  HM3YyYEHHBIMH
pacpeaeIICHUsIMHU.

1.4. KosinuecTBO 4acoB HA OCBOEHHE NMPOTrPaMMbl Y4eOHOT0 MpeIMeTa’
ydeOHas Harpy3ka ooydvarorierocs 336 4acoB, B TOM YHCIIC:

AJIs1 OYHOM (POPMBI 00yYECHUS:

ayIuToOpHas yueOHas Harpy3ka oOydaromierocs: 308 4acos;

KOHCYJIBTAIIMH K dK3aMeHy 8 4acoB.

CaMOCTOSITENIbHAS OATOTOBKA K dK3aMeHy - 20 yacoB

IPOMEKYTOUHAsI aTTECTAIUS - 8 4acOoB.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

AJ151 04YHOM (pOpMBI 00yYeHH S

Bup y4eOHoii padoThl O0beMm yacos

Y4yeOHasi Harpy3ka (Bcero) 336
AyauTopHasi yyeOHasi HArpy3ka ooOy4alonierocsi (Bcero) 308
B TOM YHCJIE:
TEOPETUYECKOE 00yUCHHE 202
NPAKTHUECKHUE 3aHATUS 98
Nnpo(deccHOHAIBLHO-OPUEHTHPOBAHHOE COAePKAHUE

TEOPETUUYCCKOE 00yUeHUE 12

PAKTHYECKUE 3aHATHUS 10
CamocrosiTesibHasi padora o0yyarouierocst (Bcero), B ToM 20
yHcie:
CaMOCTOATEIIbHAS MTOATOTOBKA K 9K3aMEHY 20
KoncyabTanum x sK3aMeny 8
IIpome:kyTounas arrectaums B Gopme sx3ameHa 8

Bcepoccuiickas mpoepouHas padbota (Ipy HATUYUU 110 TaHHOMY y4eOHOMY
peaIMeTy), OpraHu3zyemas B paMKax MEpONPUATHA TO OIEHKE KadecTBa
oOpa3oBaHus, MPOBOJIUTCA 3a CUET 00bEMa BPEMEHHM, OTBEIICEHHOTO Ha y4eOHBIi
MPEIMET, COTJIACHO HOPMATHUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTu4ecKuil IJIaH U coiep:kaHue ydyeOHOro npeaMmera «MaTtemMaTuka»

JUIsl OUHOU (POpMBI 00yUEHUSI

HaumenoBanue Conep:kanue y4eOHOTr0o MaTepHuasia NPaKTUYeCKUE 3aHATHS, Oo0bem
pa3iesioB M TeM CaMOCTOsITe/IbHAsl padoTa 00y4yaloIuXxcs 4acoB
1 2 3
1 cemecTp 90/42
Pa3ned 1. Yncaa u Beruuciaenns. MHoxkecTBa.
Tema 1 Coaep:xanue yue0HOro MaTepHaJia 8/2
PasBurne 1 1.Ilenbie u panmoHanbHble yncia. JlefictButenbuble yncna. [IpuliamkeHHble BHIYMCIEHUS.
NOHATHS 0 [TpubnnxeHHoe 3HaYeHHe BEIMYUHBI U TIOIPEIIHOCTH NPUOIMKEHU. 2
qucJae 2 2.KommekcHbie uncia. ApudMeTnyeckue 1eHCTBUs Ha/l KOMIUIEKCHBIMH YHCIIaMHU. 2
3 3.KommekcHsble uncina. Tpuronomerpuueckas popma 3arucu yucia 2
4 4 IlpakTnuyeckasi padbora Ne 1 «[loHsiTHE MHOXKECTB UHCEI 2
5 5.BxonHol KOHTpOIIB 2
Paszpnen 2. @Dynkunu u rpadpukn
Tema 2 Conep:xanue yueOHOTo MaTepHaJia 8/4
®yHkoum, ux | 6 1.®ynkuuu. CnocoOsl 3a1anus GyHkuuu. I'padukn pynkunn. ColicTBa QyHKIIUH. 2
CBOWICTBA U 7 2.00parnble pyHKIuH. O6nacTh onpeaeneHus 1 0061acTh 3HaueHui oopaTHol ¢pyHkuuu. ['padux 2
rpauku. obpatHoi ¢pyHkuuu. CrnoxxkHast QyHKIUS (KOMIO3ULIUSA)
8 3.IIpakTnyeckas padora Ne 2 «Dynkuun. CBoiicTBa QyHKINI 2
9 4.ITpeobpazoBanue rpadukoB GyHkuMi. Buasl npeodpazoBaHuil. 2
10 | 5.IIpakTuyeckas padora Ne 3 «IIpeoOpa3oBanus rpagukoB QyHKIMI» 2
11 | IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COEPKAHNE 2
6. OnMcanue Mpou3BOACTBEHHBIX MTPOIECCOB C MOMOILBIO TPaUKOB (PYHKIIHIA
Pa3nes 3. OcHOBbI TPMTOHOMETPHH
Tema 3 ConeprxkaHue y4eOHOro Mmarepuasa 8/6
Tpuronomerpuu | 12 | 1.Paguannas mepa yria. BpamarensHoe nBuxeHue. TpuroHoMeTpuyeckasi OKpyKHOCTb 2
ecKue 13 | 2.CuHyc, KOCHHYC, TAHT€HC U KOTaHTeHC unciaa. OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKIECTBA, 2
BbIPAKECHU S 14 | 3.1IpakTuyeckas padora Ne 4 «TpuroHomerpuueckue GyHKIHUN YUCIOBOIO apryMEHTa» 2
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15 | 4.®opmynsl npuBeaeHus. CUHYC, KOCHHYC U TAHI'€HC CYMMBbI M Pa3HOCTH JIBYX yrioB. CHHYC U KOCHHYC 2
nBoiHoro yria. ®opMyiiel moJ0BUHHOTO yriia. [Ipeodpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (DYHKIIHIA
B IIPOM3BEICHUE U TPOU3BEICHUS B CYMMY. BhIpaykeHre TpUTOHOMETPUYECKUX (PYHKIHI yepe3 TaHTeHC
II0JIOBUHHOT'O apryMEHTA.
16 | 5.1IpakTuyeckas padora Ne 5 «OcHOBHBIE ()OPMYIIBI TPUTOHOMETPUI 2
17 | 6.IIpeoOGpa3oBanusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUH. 2
18 | 7.IIpakTuyeckas padora Ne 6 «IIpeoOpa3oBanusi MpOCTEHIINX TPUTOHOMETPUYECKHIX BBIPAKEHHID) 2
Tema 4 Coaep:xkaHue yueOHOro MaTepHaJia 4/2
Tpuronomerpuu | 19 | 8. Tpuronomerpuuecknue GyHKINHN, X CBOHCTBA U TpaduKH 2
eckne pynkuun. | 20 | 9.IlpakTuyeckasi padora Ne 7 «Tpuronomerprudeckue QyHKIIHIY. 2
21 | 10.06paTtHbIe TpUroHoMeTpuueckue GyHKIMN. APKCUHYC, apKKOCUHYC, apKTaHT€HC YUCIIa. 2
Tema 5 Copneprxanue yueOHOIo MaTepuasia 8/6
Tpuronomerpuu | 22 | 11.IIpocreiimme TpUroHOMETPUUYECKHE YPAaBHEHHUS. 2
ecKue 23 | 12.MeTo/bl penieHus: TPUrOHOMETPUUYECKUX YPABHEHUH. 2
YPaBHCHUA U 24 | 13.PemeHue TpUroHOMETPUYECKUX YPaBHEHUM. 2
HepaBeHcTBa. | 25 | 14 IlpakTtHyeckas padora Ne§ «IIpocreiiiye TpUroHOMETpUUYECKUE YpaBHEHUS» 2
26 | 15.I0pocrefinme TPUrOHOMETPUUECKIE HEPABCHCTRA. 2
27 | 16.IlpakTuyeckas padora Ne9 «lIpocreiiiye TpUroHOMeTpU4YECKHE HEPAaBEHCTBAY 2
28 | 17.11pakTuyeckas padora Nel0 «CrucrteMbl TPUTOHOMETPUUECKUX YPAaBHEHHI» 2
Pa3nea 4. Crepeomerpust
Tema 6 Conep:xanue yueOHOTo MaTepHaJia 6/2
Beenenne B 29 | IlpodeccoHaILHO-OPHEHTHPOBAHHOE CO/IEP:KAHUE 2
CTEpEOMCETPHIO. 1.Bunpl minockux ¢uryp u ux miomas. IIpakTuko-opueHTHpOBaHHBIE 3a/1a4M B Kypce Fr€OMETPUH Ha
IIJIOCKOCTH.
30 | IpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COlEPKAHUE 2
2.0OCHOBHBIE TPOCTPAHCTBEHHBIE (GUTYPBl. AKCHOMBI CTEPEOMETPHUH.
31 | 3. Terpasap. [Tapamrenenumnen. 2
32 | 4. lIpaktuuyeckas padora Ne 11 «Ceuenus. 3ajaui Ha IOCTPOCHHUE CEUCHHIT. 2
Tema 7 Copnepxanue y4eOHOIro MaTepuaJa 12/8
[Ipsimble u 33 | 5.IlapannenbHOCTh OPSIMBIX U IUIOCKOCTEH. 2
IUVIOCKOCTH B 34 | 6. IlpakTnyeckasi padora Ne 12« lapanienbHOCTh NPSIMBIX U INIOCKOCTEM. 2




16

npocrpanctBe. | 35 | 7. IlepneHIuKyIIpHOCTD NPSIMBIX U IIJIOCKOCTEH. 2
36 | 8. [lepnenaukynsp ¥ HaKJIOHHAs. YTOJ MEXAY NPSMOHN U INIOCKOCTBIO. 2
37 | 9. Teopema o0 Tpex neprneHIuKyIsIpax. 2
38 | 10.IlpakTuyeckasi padora Ne 13 «Teopema 0 Tpex mepreHIuKyIsIpax». 2
39 | 11. JIByrpansslii yroia. [lepneHauKynsipHOCTb IBYX IJIOCKOCTEH. 2
40 | 12. llpakTuyeckas padora Ne 14 «IlepneHAUKYyISIPHOCTH B IPOCTPAHCTBE. 2
41 | 13. 'eomeTrpuyeckue npeodpazoBaHusi IPOCTPAHCTBA. 2
42 | 14. IlpakTudeckas padora Ne 15 «IIpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE 2
Paznen 5. Kopumn, crenenu u jorapudmnol.

Tema 8 ConeprxaHue y4eOHOro MaTepuasa 10/6
Kopuu u 43 | 1.Kopuu u crenenu. Kopuu HaTypaapHOM cTENEHU U3 YKCiIa U UX CBOWCTBA. 2
CTeneHM. 44 | 2. llpakTuuyeckasi padbora Ne 16 «Kopens N-oii cTeneHu u ero cBOMCTBa» 2

45 | 3. CteneHu ¢ pallMOHAIBLHBIMH MOKA3aTENsIMU, X CBOMCTBA. CTENEHHU ¢ ACHCTBUTEIbHBIMU 2
MIOKAa3aTeJsIMH, UX CBOMCTBA.
46 | 4. [IpakTuyeckasi padora Ne 17«CrerneHu ¢ palioOHAIbHBIMU MTOKa3aTeNISIMU, UX CBOMCTBA. CTETIEHH C 2
JEHCTBUTENBHBIMH MTOKA3aTEISIMH, UX CBOWCTBAY.
47 | 5. UppaumoHaIbHbIE YpAaBHEHNS U HEPABEHCTBA 2
48 | 6.IIpakTnyeckas padora Ne 18 «VppannoHanabHble ypaBHEHHs U HEPAaBEHCTBA» 2
49 | 7. Crenennas ¢pynkuus IIpeo6pa3oBaHus pallMOHAJIbHBIX, UPPALIMOHAIBHBIX, CTEIIEHHBIX BHIPAKEHUH. 2
50 | 8. Kopnau u creneHn 2
Tema 9 Copepxanue yueOHOIro MaTepuasa 10/2
IHokazarenbnast | 51 | 9. [lokazarenpHas QyHKIHSI. 2
(ynknus. 52 | 10. IToka3aTenbHble ypaBHEHUSI. 2
53 | 11. IToka3arenbHBIC HEPABCHCTBA. 2
54 | 12. Iloka3arenbHble HEPABEHCTBA U YPABHEHUSI. 2
55 | 13.CucreMsl NOKa3aTeIbHbIX YPABHEHHM. 2
56 | l4.IlpakTuyeckas padora Ne 19 «Iloka3aTenpHble ypaBHEHUS U HEPABEHCTBAY 2
Tema 10 Copnepxanue y4eOHOIro MaTepuaJa 16/4
Jlorapugmer. | 57 | 15.Jlorapudwm. [IpaBuna geiictBuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO. 2
58 | 16. lelicTBus ¢ jorapudmamu. 2
59 | 17. Jlorapudmuueckasi QyHKITHSL. 2
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60 | 18. IIpakTnyeckas padora Ne 20 «IIpeoGpa3oBanus MOKa3aTENbHBIX U JOTAPU(PMUIECKUX BBIPAKECHHI 2
61 | 19. Jlorapudmuyeckue ypaBHEHHs 2
62 | 20. JlorapupmMuyeckue HepaBEHCTBA 2
63 | 21. JlorapudmMuyeckue ypaBHEHHs] U HEpaBEHCTBA 2
64 | 22.Cucremsl Jorapup)MuIeckux ypaBHEHUI 2
65 | 23.IlpakTuyeckas padora Ne 21 «Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBAY 2
66 | 24 . KontponbHas pabota «Htoru 1 cemectpa» 2
Hroro Jlexuuii — 90 yacoB
3a 1 cemectp [IpakTnueckux padbot — 42 Jaca
CamocTosTenbHas paboTa 00ydyaronxcs: MoAroToBKa K 9K3aMeHy 10
Koncynbranun 4
[TpomexyTouHas aTTectanus B popme IK3amena 4
2 cemecTp 112/56
Pa3znen 6. BekTopbl B IPOCTPaHCTBE.
Tema 11 Coaep:xanue yue0HOro MaTepHaJia 10/6
Koopaunarer u | 67 | 1.IlonsTHE BEeKTOpa Ha MJIOCKOCTH U B MpOCTpaHCTBE. Buibl BekTopoB. [IeficTBUS C BEKTOpamH. 2
BEKTOPBI. Omnepanuu HaJl BEKTOPaMH.
68 | 2.Pemenue mpakTHYECKUX 3a1a4. 2
69 | 3. IIpakTuyeckas padora Ne 22 «BeKTopbl B IPOCTPAHCTBE» 2
70 | 4. Meroxa koopAauHaT B mpocTpaHcTBe. [IpsiMmoyrosibHasi cucTeMa KOOpAMHAT B IPOCTPAHCTRE. 2
71 | 5. Meron koopauHat B nmpoctpancTBe. KoopanHaTs! BekTopa. CBA3b MEXly KOOpAMHATAMH BEKTOpA U 2
KOOpJMHATAMH TOYEK.
72 | 6.Pemenue 3agau. KoopAnHATHI U BEKTOPHI 2
73 | 7. llpakTuyeckas padora Ne 23 «MeTo KOOpAMHAT B IPOCTPAHCTBE 2
74 | TlpodeccnoHATbHO-OPHEHTHPOBAHHOE COIEePKAHNE
8.IlpakTnueckas padora Ne 24 «KoopauHaTHas IIIOCKOCTh. BbIuncienne paccTosiHUN U miomiaieit Ha 2
wiockocTi. KonmuecTBeHHbIE pacueThly.
Paszpen 7. MHOrOrpaHHMKH M KpyIJible TeJia.
Tema 12 ConeprxaHue y4e0HOro Marepuasa 10/6
MHororpanuuk | 75 \ 1. ITonsiTue MHOTOrpaHHMKa. Ero aneMeHTsI: BepimHbl, pedpa, rpanu. Juaronans. Ceuenue. Boimykiible 2
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/| Y HEBBIYKJIbIE MHOTOTPAHHUKH.
76 | 2.Ilpusma. [lapannenenunen 2
77 | 3. [lupamuya. Buasl nupamu. 2
78 | 4. llpakTnyeckas padora Ne 25 «[lnomaas noBepXHOCTH MHOTOTPAHHUKOB) 2
79 | 5.Cummertpus B npoctpanctBe. CUMMeETpHsl B KyOe, MapajliesienuIee, Ipu3Me, NUpaMuse. 2
80 | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIePKAHNE 2
6.IIpumepsl cuMmmeTpuii B mpodeccru.
81 | 7. llpakTnuyeckas padora Ne 26 «IIpaBuibHble MHOTOTPAaHHUKIY. 2
82 | 8. lIlpakTnueckas padora Ne 27 « MHOTOrpaHHUKI 2
Tema 13 Coaep:xanue yueOHOTo MaTepHaJia 8/2
Teaa Bpamenust | 83 | 9.1lunusap, HUIMHIPUYECKAs TOBEPXHOCTb. [1nomans MoBepXHOCTH IMIIMHIPA. 2
84 | 10. Konyc, koHnueckas moBepxHocTh. I1nomniaip noBepxHOCTH KOHYCA. 2
85 | 11.Yceuennslii koHyc. CeueHue yCe4eHHOIO KOHyca 2
86 | 12. ap u cdepa, ux ceuenus. Bzaumuoe pacrosnoxxeHue chepbl U IIIOCKOCTH, KacaTesIbHas MIIOCKOCTb K 2
cdepe.
87 | 13. IlpakTuyeckas pa6ora Ne 28 «Kpyrisie Tena» 2
Tema 14 Conep:xaHue yueOHOro MaTepHaa 8/10
Oo0bembr Ten | 88 | 14. [Tonsatue o6béMa. OcHOBHBIE CBOIICTBAa 00BEMOB Tel. O0BEM MPSAMOYTOJIBHOTO Mapasuieenunena, 2
TIPHU3MBI, IWIHHIPA.
89 | 15. IlpakTnyeckas padora Ne 29 «O0BEM MpsIMOYTOJILHOTO NapajljieNenunea, IPU3Mbl, WINHAPaY 2
90 | 16. O6bem nupamMuIBl U KOHYCA. 2
91 | 17. Pemienue 3agau no reme «O0BEM nupaMubl U KOHYCa» 2
92 | 18. IlpakTnyeckas padora Ne 30 «O0bEM nupaMuisl M KOHYCay 2
93 | 19. IlpakTuyeckas padora Ne 31 «O0BEM mapa u wionanb chepobby 2
94 | 20. ITogo6ue ten. OTHOMIEHHE IUIOMIAJIeH MOBEpXHOCTEN U 00BEMOB OJJOOHBIX Tell 2
95 | 21. lIpakTuyeckas padora Ne 32 «/3mepeHus: B reOMETpUN 2
96 | IlpodeccoHAILHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE 2
22. llpaktuueckas padora Ne 33 «Vcronp30BaHNe KOMOMHAIIMI MHOTOTPaHHUKOB 1 TeJl BPAIIICHUS B
IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax).
Pa3nea 8. Hauana MaTeMaTH4ecKOro aHajian3a
Tema 15 \ Conep:xaHue yueOHOro Marepuaja 4/2




19

IIpenea 97 1. Ilpenen nocieoBaTeIbHOCTH. 2
98 2. [Ipenen GpyHKIMH, OCHOBHBIE CBOMNCTBA U MPaBUJIA BHIYUCICHUS. 2
99 3.IIpakTnyeckas padora Ne 34 «IIpenensr» 2
Tema 16 Coaep:xkaHue y4eOHOro MaTepuaJa 12/10
IIpoussoanass | 100 | 4.ITonarue npou3BOAHON QYHKIMH, €€ TEOMETPUUECKUN U (PU3HMUECKUI CMBICI. 2
101 | 5. IlpaBuna nuddepennupoBanus. Tabnuia npousBoausix. JuddepennupoBanue cioxHbIX QYHKINHN. 2
102 | 6. IlpakTuyeckas padora Ne 35«/IuddepenipoBanmue BoIpaskeHUN» 2
103 | 7.'eomerpuueckuii 1 GU3NIECKUNA CMBICI TPOU3BOTHON 2
IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE COJIEP/KAHNE 2
104 | 8.llpakTnyeckas padora Ne 36 « Du3nvecKuil CMBICI IPOU3BOTHON B MPO(ECCHOHATBHBIX 3a1a4ax).
105 | 9. HUccnenoBanue 371eMeHTApHbBIX (YHKIHUH HA MOHOTOHHOCTb U TOYKH 3KCTPEMYMA. 2
106 | 10. UccnenoBanue ayieMEeHTapHBIX (PYHKIIMNA HA HAUOOJIbIlIee U HAUMEHbIIIEE 3HAYEHUE C TTIOMOIIBIO 2
MPOU3BOIHOMN
107 | 11. IpakTuyeckas padora Ne 37 «Haubospiee 1 HanMeHbIee 3HaUeHHE (QYHKIIMH Ha OTPE3KE» 2
108 | 12. [IpumeHeHme MPOU3BOIHOM K MCCIIEAOBAHHIO (PYHKIMI 1 TocTpoeHuto rpadukos. [IponsBoanbie 2
00paTHOMN M KOMITO3UIIUU (DYHKITHH.
109 | 13. IpakTuuyeckas padora Ne 38 «lIpuMeHeHNE IPOU3BOTHON K UCCIENOBAHNIO (DYHKIIHIA U 2
MIOCTPOEHHIO IPa(hUKOBY
110 | podeccnonaTbLHO-OPHEHTHPOBAHHOE COIEPKAHME 2
14. llpakTuuyeckas padora Ne 39 «HaxoxaeHre ONTUMAIBHOTO pe3yabTaTa ¢ HOMOIIBIO TPOU3BOIHOM B
MPAKTUYECKHX 3a/1a9ax).
Coaepxanue yueOHOro MaTepuaa 12/6
111 | 1.IlepBooGpa3nas. HeonpeneneHHbiit HHTErpas. 2
112 | 2. CniocoObl HaXx0Xk/JIeHHsI HEOIIpeIeJIEeHHOI0 HHTerpaia 2
Tema 17
Mnrerpan u 113 | 3. HpaKTI/I‘leCKafl pabora Ne 40 «CriocoOb1 HZlXO)K)IEHI/ISI HEONPEIeTICHHOTO HHTETrpasa 2
ero 114 | 4. Onpenenenusiii uaTerpan. ®opmyna Hetorona-Jleitoaua. 2
T — 115 | 5. BeluucieHus onpeaeseHHOr0 MHTErpaa. 2
116 | 6.IlpaxkTuyeckas padora Ne 41 «BrrauciieHus onpeaeIeHHOr0 HHTErpaiay 2
117 | 7.'eomerpuueckuii cMbica onpeaeneHHoro uurerpana. @opmyna Hetorona - JleiiOnuma. Pemenue 3anau 2

Ha NPUMCHCHUEC MHTCTpaJIa JJId BEIYHUCIICHUA CbI/ISI/I'—IeCKI/IX BEJINYHMH U nnoma)lef/i
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118 | 8. Pemenue 3aja4 Ha MPUMEHEHHs MHTETpajia B (pu3nKe U TeOMETpUU 2
119 | lIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIeP:KAHUE 2
9.IlpakTnyeckas padora Ne 42 «Pemenue 3a/1a4 Ha IPUMEHEHUE HHTETPajIay
Pa3nen 9. BepoATHOCTDH M CTATHCTHKA
Tema 18 Coaeprxanue yueOHOro MaTepuasa 6/-
MHo:xecTBa. 120 | 1.ITonsarue mHOxecTBa. IlogmHO)ecTBO. Oniepaiuy ¢ MHOKECTBAMHU. 2
DJIEMEHTDI IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJIeP:KAHME 2
Teopun rpagoB | 121 | 2.0nepanuu ¢ MHOKECTBaMU. PellleHne NpUKIaHbIX 3a1a4
122 | 3.Ilonstue rpada. Cesi3ublii rpad, AepeBo, HUKI rpad Ha MIIOCKOCTH 2
Tema 19 Coaep:xanue y4eOHOro MaTepHuaJia 10/2
KomOunaropu | 123 | 4.OcHOBHBIC TOHATHS KOMOMHATOPUKH. 3a/1a4H HA MOICYET YHCIA Pa3MEIECHHH, IePECTaHOBOK, 2
Kau COYETaHUU.
craTucTHKa | 124 | 5.PemieHne KOMOMHATOPHBIX 3a]a4 2
125 | 6. Cratuctuueckas oOpaboTKa JaHHBIX 2
126 | 7.Pemenue 3aga4 Ha nepebOp BapUaHTOB. 2
127 | 8. ®opmyna 6unoma Hetotona. TpeyronpHuk Ilackans. 2
128 | 9.IlpakTtnueckas padora Ne 43 «3neMeHThl KOMOMHATOPUKH 2
Tema 20 Conep:xaHue yueOHOro MaTepuaJia 10/2
DJIEeMEeHTBI 129 | 10.Co0biTHE, BEpOSATHOCTH COOBITHS, CIOKEHHE U YMHOXKEHHE BeposiTHOCTeH. [ToHsATHE O HE3aBUCUMOCTH 2
TeOpUH COOBITHH.
BeposiTHocTed. | 130 | ITpodeccHOHATLHO-OPHEHTHPOBAHHOE COIEPIKAHUE 2
11. IlepBuunas 06paboTKa cTaTUCTHYECKUX AaHHBIX. ['paduyeckoe ux npeacrasienue. Haxoxaenue
CPeAHUX XapaKTEePUCTHK, HAOJI0JaeMbIX JaHHBIX
131 | 12.BeposiTHOCT, B TpodecCHOHANBHBIX 3adauax. OTHOCUTENIbHAs 4YacToTa COOBITHS, CBOWCTBO €€ 2
ycroiunBocTH. CTaTUCTHYECKOE onpeiesieHHe BepossTHOCTH. O1ieHKa BEpOSTHOCTH COOBITHS
132 | 13. uckperHas ciaydaiiHasi BEJIMYMHA, 3aKOH €€ PaCIpeIeICHHUS. 2
133 | 14. Kimaccuueckoe onpenieseHne BEpOsITHOCTH. 2
134 | 15.11pakTuyeckas padora Ne 44 «Penienue 3a1a4 Ha BEIYUCIECHHE BEPOSTHOCTH 2
Pasznen 10. YpaBHeHHs U HEPABEHCTBA
Tema 21 | Conep:xanue yue6Horo matepuaia 14/6
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VpaBuenusiu | 135 | 1.PaBHOCMIIBHOCTH YpaBHEHMI, HEPABEHCTB, CUCTEM. OCHOBHBIE IPUEMBI UX PELLICHUS. 2
HepaBeHcTBa | 136 | 2.PemieHue mokasarenbHbIX, JorapuMUUECKUX YpaBHEHUH, HEPABEHCTB, CUCTEM. 2
137 | 3. IlpakTnyeckasi padora Ne 45 Penenue nokazaTelbHbIX, JOrapu(pMHUUECKUX ypaBHEHUH, HEPABEHCTB, 2
CHCTEM.
138 | 4. PemieHue TpUroHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2
139 | 5. Pemenue panioHaJIbHBIX, UpPAIMOHATIBHBIX YPABHEHU, HEPABEHCTB, CUCTEM. 2
140 | 6. IlpakTnyeckasi padora Ne 46 «PemieHre TPUroHOMETPUYECKUX YPABHEHUH M HEPABEHCTBY 2
141 | 7. Pemienue ypaBHEHUI U HEPABEHCTB C NapaMeTpamMu 2
142 | 8.0npenenenue moayis. PackpsiTe Moayiis o onpenenenuto. [Ipocreiiie ypaBHeHHs 1 HEpAaBEHCTBA C 2
MoayieM. [IpuMeHeHne paBHOCUIIbHBIX IIEPEX0/I0B B ONPE/ECIICHHBIX TUIIAX YPaBHEHUI 1 HEPABEHCTB C
MOJTyJIEM.
143 | 9.IlpakTtuyeckas padora Ne 47 «lIpocreiimme ypaBHEHUs U HEPABEHCTBA C MOTYJIEM. 2
144 | IIpodeccnoHATBLHO-OPHEHTHPOBAHHOE COJIePIKaHUE 2
10.Pemenre TeKCTOBBIX 33124 MPO(ECCHOHAIBHOTO COJCPKAHMUS.
IHoBTopenne | Copep:kaHue y4eOHOro MaTepuajia 8/4
MaTepuaa 145 | 1.IloBropenue Matepuasna (reoMeTpusl) 2
146 | 2.IlpakTuyeckas padora Ne 48 «l[IpuMeHeHHE OTTOPHBIX 3HAHUH 110 TEOMETPUI 2
147 | 3.IloBropenue Matepuaia (aaredpa ¥ Hayajga MaTeMaTHYECKOro aHAJIN3a) 2
148 | 4.IloBTopenue Marepuania (anredpa u HayaJla MAaTEMaTUYECKOTO aHAJIN3a) 2
149 | S.IIpakTtuueckas padora Ne 49 «[IpumeHeHne ONOPHBIX 3HAHUH 110 anredpe U MaTeMaTHUYECKOMY 2
aHaAJIU3Y»
150 | 6.MToroBas KOHTpOJbHAs paboTa 2
Hroro Jlexuuit — 112 yacos

3a 2 cemecTp

[TpakTryeckux padot — 56 yacoB

NunuBunyans-
HBII IPOEKT
(npenMerom He
SIBJISICTCST)

TemaTnueckuil maaH BBHINOIHEHUS MHIMBUAYAIBHOTO MPOEKTa (MIPU HAJMYUU OO0yYaromuXcs, BBIOPABUINX TEMY
WHIMBUIYAIBHOTO MPOEKTA M0 yueOHOMY TIpeaAMeTy «MaTemaTukay):

- BEIOOp TEMBbI ITPOEKTa;

- (opmynrpoBaHUE TEMBI MPOEKTA U 0OOCHOBaHHE €€ aKTyaJlbHOCTH;

- onpeiesieHre ey paboTsl, GopMyTupoBaHUe 3aay;

- BbIJIeJIEHUE 00BEKTa U MpeIMeTa MPOEKTHOM paboThl;
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- COCTaBJICHHUC I1JIaHA UCCJICIOBAaHUI,
- IIOUCK HCTOYHHUKOB I10 TEMEC NCCICIOBAaHU],

- pabota C pa3IMYHBIMH HCTOYHHMKAMH, LUTHUPOBaHME, OhopmieHune OuOIMOrpauvyeckoro crnucka, 0030p
(akTHUECKOro MaTepHana;

- BBIOOp M NMPUMEHEHHE HA MPAKTUKE METOAOB HMCCIIEIOBATEIBCKON EATEIHbHOCTH, COOTBETCTBYIOMIUX 3aauam
UCCIIC/IOBAHHS,

- cOop U cucTeMaTH3aIus JaHHbIX;

- POBEJICHUE OIBITOB, U3MEPECHHU, OTICAHNUE PE3YIHTATOB HAOIIOICHUHN 1 UX OOBSICHCHHUE;

- 00paboTKa, CTPYKTYpPUPOBAaHUE U aHAJIN3 TIOTYYCHHBIX PE3yJIbTaTOB;

- 0(hOpMJICHHE TEOPETUICCKUX U IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB MPOCKTHOU JEATCILHOCTH;

- ohopmIIeHHE IPOEKTHON PabOTHI;

- MOATOTOBKA K 3aIIUTE MIPOEKTA;

- 3aIUTa IPOCKTA.

Tembl THAMBUAYATBHBIX TPOEKTOB MO yueOHOMY mpeamety «MaTeMaTHKay:

1. KoMIuiekcHble yKcia U UX poJib B MaTeMaTHKE.

2. Cunycou1a BOKpYT Hac.

3. Benukue maTeMaTUKu IPpEeBHOCTU

4. Benukoe ucKyccTBO U u3Hb [xeponamo Kaprano.

5. 'eoMeTpruecKkrue MOJIEN B €CTECTBO3HAHUH.

6. 'eomeTpus EBkinaa kak nepsas HaydHasi CUCTEMA.

7. 'eomerpus JlobaueBckoro

8. 'eomeTpuss MHOTOTPaHHHUKOB

9. I'padmyeckuii MeToA pelIeHns TPUrOHOMETPUUECKUX YPABHEHUH U HEPABEHCTB.
10. I'padmyeckuit MOAXO/ K PELICHNUIO HEKOTOPBIX TPUTOHOMETPUYECKUX YPAaBHEHHH.
11. I'paduku anemeHTapHbIX QYHKIUN B pUCYHKAX

12. lnodaHTOBBI ypaBHEHUSI.

13. 3aragku nmupamuIbl

14. 3aragounblie rpaduKy TPUTOHOMETPUUECKUX (DYHKITHIA.

15. 3aranounsle rpaguku

16. 3ameuarenbHbIC HEPABEHCTBA, UX 0OOCHOBAaHHUE U IIPUMEHEHUE.

17. Benukne MaTeMaTHKU U UX BEITUKHAE TEOPEMBI.
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18. 3aMeuarenpHble MATEMATUUECKUE KPUBBIE: PO3bI U CIIUPAIIH.
19. 3ono0Ttas mponopuust

20. 3Mepenre BBICOTHI 3aHMsI HEOOBIYHBIM CIIOCOO0M

21. MHoroauKasi CAMMETPHS B OKPYXKaIOIIEM HaC MUPE

22. [1apkeTsl, MO3auKa U MaTeMaTuueckuii Mup Mapuyca Diiepa
23. 3aramouHblii MUp GpaKTaIoB

24. Jlorapuh™Mbl BOKpYT HAC

25. Iloctpoenue rpadukoB GyHKIUH, COACPKAMUX MOTYITh

26. Bee 3araaku u npumenenue bytoeuiku Kieitna.

27. l'eomerpudeckue GopMbl B UCKYCCTBE.

28. I'padbl 1 UX UCTIOJIb30BAHUE

29. I'padbl ¥ UX IPUMECHEHHUE B apXUTEKTYpE.

30. 3araaku 1{ukmouapl.

CamocTosTenbHas paboTa 00ydyaronmxcs: MoAroToBKa K 9K3aMeHy 10
Koncynbranun 4
[TpomexyTrouHas aTTectanus B popme IK3amena 4
Bcero 336

OcBoeHnue yueOHOro mpeMeTa MOXKET ObITh PeaTu30BaHO C MPUMEHEHHEM JJICKTPOHHOTO OOYUEHHS, TMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUN B COOTBETCTBUU C JIOKAJIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HPEIMETA «MATEMATHUKA)»

3.1. TpeOoBaHusiT K MHHHMAJIBHOMY MATEPHAJILHO-TEXHUYECKOMY
o0ecreYeHu 0

Peanuzamus pabGoueit mporpamMmbl y4eOHOro mpeamera TpeOyeT HaIudus
y4eOHOTrO KaOMHETa MaTEeMATHKH.

OcHaieHHOCTh Y4eOHOTO KaOWHeTa: MOCaZOoyHble MeCTa MO KOJUYECTBY
oOydaromuxcs, pabodee MECTO MPEnoaaBaTelis, JoCKa yueOHas, CTCHIbI, TaOJIHUIIbI,
MOJICJT TEOMETPUYECKHX Tell, yIeOHO-METOMIecKast TOKyMEHTAITHSI.

HauMeHoBaHWe  JUIEH3MOHHOTO H  CBOOOJHO  paclpoCTPaHSIEMOTO
nporpamMmmMHoro obtecrneuenus: oducHeiii maker Microsoft Office, cnpaBounas
cucrema KoncynprantlLimtoc.

3.2. UndopMmanmonHoe odecnevyeHue o0yueHust

Jns peanuzanuu  mporpaMmbl  OUOIMOTEUHBIM (GOHJ 00pa3oBaTEIbLHOU
OpraHu3allid HMMEET T[eYaTHble W/WIMW DJICKTPOHHBIE OOpa3oBaTEIbHBIE U
MH(pOpPMAITMOHHBIE PECYPCHI:

o JlamasH, A. A. MatemaTtuka: yueOnuk / A.A. JlanasH. — 3-¢ U31., HCTIp. U
non. — Mocka: UHOPA-M, 2024. — 544 c. — (Cpennee mnpodeccuoHalIbHOE
obpazoBanue). — ISBN 978-5-16-012592-3. — Tekct: 31meKTpOHHBIA. — Pexum
noctyna: https://znanium.ru/catalog/product/2132236

e JlamasH, A. A. COOpHUK 3a/1a4 IO MaTeMaTuke: yaebHoe mocodue / A. A.
Hamasa. — 3-¢ m3a. — MockBa: @OPYM: MH®D®PA-M, 2021. — 352 c¢. —
(ITpodeccnonanpHoe obpazoBanme). — ISBN 978-5-91134-803-8. — Tekcr:
anexktpoHHbId. — URL: https://znanium.com/catalog/product/1362444

e [Oxno, H. C. Maremaruka: yue6nuk / H.C. FOxno. — MockBa: UHOPA-
M, 2024. — 204 c. — (Cpeagnee npodeccuonanbHoe oopazoBanue). — ISBN 978-5-
16-014744-4. - Tekcr: snexktponHbIid. https://znanium.ru/catalog/product/2136718

e Owmenbuenko, B. II. Maremaruka: yuebnuk / B.Il. Omenbuenko, H.B.
Kapacenko. — MockBa: HWH®D®PA-M, 2024. - 349 c. - (Cpennee
npodeccuoHanbHoe oOpazoBanue). — ISBN 978-5-16-017462-4. — Tekcr:
9JIEKTPOHHBIN. — Peskum moctyna: https://znanium.com/catalog/product/2085068

e bapnymkun, B. B. Marematuka. DJeMEHTHl BBICIIEH MAaTEMATHKHU:
yueOHuk: B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. [IpokodreB. — Mocksa :
KYPC : HUH®PA-M, 2024. — 304 c¢. — (Cpemnee mpodeccHOHAIIbHOE
obpaszoBanue). — ISBN 978-5-906923-05-9. — Tekct: smekTpoHHBIA. — Pexkum
nocryna: https://znanium.ru/catalog/product/2135282

e bapanymkun, B. B. Maremarnka. OJeMEHTHl BBICHIEH MAaTEMaTUKH:
yueOHuk: B 2 tomax. Tom 2 / B.B. bapnymkun, A.A. IIpokodbeB. — Mockaa:
KYPC: UHOPA-M, 2024. — 368 c¢. — (Cpennee npodeccuonaibHoe 00pa3oBaHue).



https://znanium.ru/catalog/product/2132236
https://znanium.com/catalog/product/1362444
https://znanium.ru/catalog/product/2136718
https://znanium.com/catalog/product/2085068
https://znanium.ru/catalog/product/2135282
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— ISBN 978-5-906923-34-9. —  Tekct: »2yekTpoHHBIM. — Pexum moctyma:
https://znanium.ru/catalog/product/2145214

e [Illunoga, JI. 1. Maremaruka: yae6noe mocooue / JI.U. Illumosa, A.E.
[IumnoB. — MockBa: UH®PA-M, 2020. — 238 c. — (Cpennee npodecCHOHAIBHOE
obpazoBanue). — ISBN 978-5-16-014561-7. — TekcT: 37MeKTpOHHBIA. — Pexum
nocryma: https://znanium.com/read?id=359850

e Maremaruka: yueoHoe nocooue / M. M. Uepnenos, H. b. Kap6auunckas,
E. C. Jle6enena, E. E. XaputonoBa; noja penakiueidr M. M. UepnenioBa. — 3-¢ u3.
— MockBa: Poccuiickuii Tocy1apcTBEHHBIM YHUBEpCUTET IpaBocyaus, 2022, — 336
c. — ISBN 978-5-93916-959-2. — TeKcT: 3JIeKTpOHHBIN // DIIEKTPOHHBIA pecypc
udposoit obpazoBarensHOi cpensl CIIO PROFoOpasoBanue: [caift]. — Pexum
nocryma: https://profspo.ru/books/122921

e AOnymmna, K. P. Marematuka: yueOnuk st CIIO / K. P. AGnymnuna, P.
I'. MyxametaunoBa. — Caparos: [IpodhobpazoBanue, 2021. — 288 c. — ISBN 978-5-
4488-0941-5. — TekcT: SIEKTPOHHBIM // DJIEKTPOHHBIM pecypc IndpoBoi
obpazoBarensHoii cpeapl CIIO PROFo6pa3zoBanue: [caiiT]. — Pexum nocrtymna:
https://profspo.ru/books/99917

CoBpemeHnHbIe Tpod)ecCHOHANIbHBIE 0a3bl JaHHBIX W HMH(POPMAIMOHHBIC
CIIPABOYHBIE CHCTEMBI:

- CIIC Koncynprantllntoc;

- OBC ZNANIUM.COM;

- CereBas anektpoHHas oubamoreka «9bC «Jlauby;

- 3BC IOPAUT;

- OP HOC «PROFo0pazoBanue.


https://znanium.ru/catalog/product/2145214
https://znanium.com/read?id=359850
https://profspo.ru/books/122921
https://profspo.ru/books/99917

26

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KoHTposb 1 olieHKa pe3yabTaTOB OCBOEHUS yU4E€OHOIO MPEAMETA OCYIECTBISETCS MPENOAaBaTeNIeM B MPOLIECCE TEKYIIETO
KOHTPOJI NP MPOBEACHUS MPAKTUYECKUX 3aHITUM, TECTUPOBAHMSI, & TAK)XKE BBIIOJHEHHUS OO0YYarOIIMMMCS WHIUBUAYAIbHBIX
3aJIaHAN, ITIPOEKTOB, UCCIECAOBAHUI U IPOMEXYTOYHOM aTTECTALINH.

HToroBoii (hopMoit MPOMEKYTOUYHON aTTECTALIUHU SBISETCS SK3aMEH.

4.1. [Inanupyemsble pe3yapTaThl ocBoeHus yueOHoro npeamera B cootBerctBir ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kox u HaumeHoBaHue
(opMupyeMbIX KOMIIETEeH U

HJIaHI/IpyeMbIe pe3yabTaTbl OCBOCHUA THCHUIIIHHBI

Oo0mme

JAucounimuapHblie (MpeaMeTHbIE)

OK 01. Bsibupats croco0sbl
pereHus 3a1aq
npoeccuoHaIbHON
JeATEILHOCTH
HPUMEHHUTEIBEHO

K pa3JIMYHbIM KOHTCKCTaM

B wacTu TpyA0BOTO BOCIIUTAHUS:
- TOTOBHOCTh K TpPYydy, OCO3HAaHHE LECHHOCTH
MacTepCTBa, TPYIO0IIO0HE;

- UHTEpEC K pa3IMYHBIM cepam
npohecCuoHaTbHON ACSITETLHOCTH,
Osnajsenue YHUBEpCAIbHBIMU y4eOHBIMU

IIO3HaBaTCJIIbHbIMU I[GIZCTBI/ISIMI/II
a) 0a30BbI€ JIOTHYECKHE ,I[CflCTBPISII

- CaMOCTOSITETILHO bopmMynupoBaTh U
aKTyaJIM3upoBaTh NpolieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIMBaTh CYIIECTBECHHBIH NPHU3HAK WA
OCHOBAHHUA JIA CpaBHCHI/ISI, KJIaCCI/I(i)I/IKaIII/II/I u
000011IeHH S

- ompenenaTh IETH  JCSITEIbHOCTH,
napaMeTpLI )51 KpI/ITepI/II/I UX OOCTHIKCHUA,
- BBIABJIATDH 3aKOHOMepHOCTI/I )51 HpOTI/IBOpeLII/IH B
paccMaTpUBacMBbIX SIBJICHUSX;

- BHOCHTb KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJbTaTOB IEJISIM, OIICHUBAThH
PHUCKH TIOCJIEICTBUH IEATEIIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUN

3aJ1aBaTh

-BJIaJIETh METOJAaMM [OKa3aTeJIbCTB, AaJIrOPUTMAaMHU pEIIECHHsS
3a7a4; yMmeHHe (GOpPMYIHpPOBaTh ONPENCNICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH JJOKA3aTEJIbHBIE PACCYKICHHS
B XOJI€ pelICHUs 3a/1a4;

- YMETb ONEepUpOBaTh MOHATUAMHU: CTENEHb YHCIA, JOTapu(pm
YHuciaa;  YMEHHE  BBIOJMHATH  BBIYMCIEHHE  3HAYCHUH U
peoOpa3oBaHusl BBIPAKEHUNH CO CTENEHSAMH M Jorapudmamu,
npeoOpa3zoBaHus APOOHO-PALMOHATIBHBIX BIPAKEHNUH;

- yMeThb  ONEpUpoBaTh  MOHATHAMHU:  pAIMOHAJbHBIE,
UppaLOHaJIbHbIE, TOKa3aTeNbHbIE, CTEIICHHBIE, JTOrapu(pMUIECKHUE,
TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI;

- yMeTb ONEpUpOBaTh MOHATHAMHU: (YHKUHUS, HENpepbIBHAS
¢GyHKLIUS,  TPOM3BOAHAsA,  NEpBOOOpa3Has,  ONpEIENCHHBIN
UHTETpal, yMETh HAXOOUTh MPOU3BOJIHBIE  DJIEMEHTApHBIX
(GyHKIUH, HCIONB3ysl CIPaBOYHBIE MaTepHaibl; HCCIEN0BAaTh B
NPOCTEHIINX Cly4asx (YHKIMH Ha MOHOTOHHOCTb, HaXOJIUTh
HauOoNbpIINE ¥ HAWUMEHbIIWE 3HaueHWs (YHKIUH; CTPOUTH
rpaGuKd  MHOTOWIEHOB  C  MCIOJb30BAHMEM  ammapara
MaTeMaTUYECKOr0 AaHalIW3a; MPUMEHATh [POM3BOJHYI IIpU
pelleHMM  3ajad = Ha  JBIXKGHME;  pelaTb  IPaKTUKO-
OPHEHTUPOBAHHBIE 3a/Ja4d Ha HauOOJbIIME M HaUMEHbIINE
3HA4YEHUs], HA HAXOXKIEHUE ITyTH, CKOPOCTU U YCKOPEHHUS;




27

JKU3HEHHBIX TPO0JIeM

0) 0a30BBIC UCCIICNOBATEILCKHE JICHCTBHS:

- BJIQJICTh HaBbIKAMHU YUeOHO-HCCIEA0BATEIbCKOW 1
MIPOEKTHOM NIEATEIHPHOCTH, HABBIKAMHU DPa3pelICHUS
npooIIeM;

- BBISBJIATH TNPUYMHHO-CJICJCTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 3a/1ady, BBIJIBUTaTh THIIOTE3y €€
penieHus, HAXOUTh apTryMEHTBI TUTS
JIOKa3aTebCTBA CBOMX YTBEPXKICHH, 3a/JaBaTh
napameTpbl ¥ KpUTEPHH PEIICHUS;

- aHAJIM3HUPOBATh IOJIyUYCHHBIE B XOJE PELICHUS
3ajaud pe3yJbTaThl, KPUTUYECKH OLEHHBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MCHECHUE B
HOBBIX YCJIOBUSIX;

-- YMETh MEPEHOCUTH 3HAHUS B MO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JIACTH )KU3HEICATEIIbHOCTH;

- yMETb HHTETPUPOBATh 3HAHHMSA W3 Pa3HBIX
npeMETHBIX 00J1acTeif;

- BbIIBUT'aThb HOBBIC nacu, HpeHHaFaTB
OpI/IFI/IHaJII)HBIC moaAXO0AblI U peIHeHI/ISI;

u CHOCOOHOCTD 150, HCIIOJIB30BaHUS B

[IO3HABATEJIBHOM U COLIMATIbHON IIPAKTHKE

- yMeThb OINEPUPOBATH TMOHATUSAMHU: palMOHAIbHAA (PYHKIUA,
MoKasateibHas (PYHKLHUA, cTeneHHass QYHKIMs, Jorapupmuueckas
(GyHKIMS, TpUTrOHOMETpUYeckue (GyHKUMHU, OoOpaTHbIE (PYHKLHUU;
YMEHHUE CTPOWUTH TIpadUKd H3Y4YEeHHBIX (YHKLIUH, HCIIOIB30BaTh
rpaduKy MPH U3YYEHUH MTPOLECCOB M 3aBUCUMOCTEH, IIPU PEeLICHUN
3a7a4 U3 IPYruxX y4eOHbIX MPEAMETOB U 33/1a4 U3 PeabHOM KU3HH;
BBIpakaTh (GOPMyJIaMH 3aBUCUMOCTH MEX/ly BETUIHMHAMH;

- YMETbh pemarb TEKCTOBBIC 33Ja4d Pa3HBIX THIIOB (B TOM YHCIE
Ha TPOLEHTHI, JOJM M YacTH, Ha ABIKEHHE, paboTy, CTOMMOCTH
TOBapOB M YCIyI, HAJOTH, 3aJayd U3 OO0JacTU yNpaBICHUS
JUYHBIMA U CEMEWHBIMH (PMHAHCAMHM); COCTABJISITH BBIPAKCHHUS,
ypaBHEHUS, HEPAaBEHCTBA M HMX CHUCTEMBbl IO YCJIOBHUIO 3a/ayH,
UCCIe10BaTh MOJTy4YeHHOE pelieHne " OIICHHBATH
MPaBIONIOI00HOCTh PE3yIbTATOB,;

- YMEeTh ONEpPHPOBATH TMOHATUSAMHU: CpelnHee apupMeTHYecKoe,
MeauaHa, HauOoJblliee W HaWMEHBbIIEEe 3HAYCHHs, pa3Max,
JHCTIepCHsi, CTaHIAPTHOE OTKJIOHEHHE YHMCIOBOTO Habopa; yMeTh
W3BJIEKaTh, UHTEPIPETUPOBATh WH(POPMALIUIO, MPEJICTABICHHYIO B
Tabmuiax, Ha auarpammax, rpadukax, OTpa)karollyl0 CBOWCTBa
pEaNIbHBIX TPOLIECCOB W SBICHHI; MPEJCTABIATh MH()OPMAILIUIO C
MOMOIIbI0 TAaOJWII W JAuMarpaMM; HCCIEIOBaTh CTAaTHCTUYECKHE
JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaUuecKux METOIOB H
AJIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHITUAMU: CITYYalHBIN OIBIT U CITy4aitHOE
COOBITHE, BEPOATHOCThH CIIy4YAaHHOTO COOBITHS; YMEHHUE BBIYHCIATH
BEPOSITHOCTb C  HCIOJb30BAHMEM  TIpaQUUEcCKuX  METOOB;
MPUMEHATh (OPMYJIbl CIOKEHUS M YMHOXKEHHUS BEpPOSTHOCTEH,
KOMOMHATOpHBIe (akThl M (QOpPMYyJBl TpPHU pPEUICHUW 3a/ad;
OIICHWBATh BEPOSTHOCTH pEANTBbHBIX COOBITHH; 3HAKOMCTBO CO
CIy9allHBIMH  BEJIMYMHAMH, yMEHHE TMPHUBOJUTH IPUMEPHI
MPOSIBJICHUS  3aKOHa  OOJIBIIMX YHWCEeNl B  TPUPOTHBIX W
OOIIIECTBEHHBIX SBJICHUSAX;

- YMETh ONEpUPOBATh MOHATHUSMHU: TOUYKA, TPsAMas, TUIOCKOCTD,
MPOCTPAHCTBO, JABYIPAHHBIM Yroji, CKPELIUBAIOLIMECS NpsSMBbIE,
NapajuIeIbHOCTh U MEPINEHIUKYJISIPHOCTh NPSIMBIX M IIOCKOCTEH,
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YIoJd MEXIY NPSIMBbIMH, YTOJ MEXAY NPAMON U MJIOCKOCTBIO, Yrojl
MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH [0 IIOCKOCTH,
pacCTOAHUE MECXKAY IPAMBIMU, PACCTOAHUC MEKAY ITIIOCKOCTAMMU,
yMEHME MCHOJIb30BaTh IPH PELIEHUM 3a/1ad U3ydeHHblE (HaKThl U
TEOpeMbl IUIAHUMETPUHU; YMEHHUE OLICHUBATh pPa3Mepbl OOBEKTOB
OKPY’KaIOIIEro Mupa;

- YMETb ONEpPUPOBaTh IOHATHSAMU: MHOTIOTPAaHHMK, CEYEHHE
MHOTOTpaHHUKa, KyO, mapajjieienunesn, INpu3Ma, NUpaMHa,
¢urypa u nmoBepxXHOCTb BpallleHUs, LWWIMHIP, KOHYC, 1Iap, cdepa,
ceyeHus: (UTYpHl BpamleHUs, IUIOCKOCTh, Kacaromascs chepsl,
LWIMHApPA, KOHYyCA, IUIOI[AAb IOBEPXHOCTU MHUPaAMUABI, [PU3MBI,
KOHyca,  LWIMHApa, Iulomanas  chepsl, oObeM  KyOa,
OpSIMOYTOJIFHOTO  Mapaulesienunena,  OHPaMUAbl,  IPH3MBL,
LIIMHIpPA, KOHYyca, I1apa; YMEHUE n300pa)kaTb MHOTOIPaHHUKH U
MOBEPXHOCTH BpAILCHUS, HUX CEUYEHHs OT pPYKH, C IOMOUIbIO
YEepPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHUE PAclO3HABATh
MPaBUJIbHbIE MHOTOTPAaHHUKH;

- YMCTH ONECPUPOBATH TMOHATUAMU: JABUKCHHUEC B HNPOCTPAHCTBEC,
noo0HpIe (PUTYpHI B MPOCTPAHCTBE, HCIOIH30BATh OTHOIICHHE
IUIOINAZCH TOBEpPXHOCTEH U O00BEMOB MOAOOHBIX (GUTYyp IpH
peLIeHNH 33/1a4;

- YMCTb BBIYUCIIATH I'COMETPHUYCCKHUEC BCIMYMUHBI (Z[JII/IHa, yroia,
oA b, 00bEM, MJIOIIAAb HOBEPXHOCTH), UCIONbB3Ys U3yUCHHBIE
(bOopMyIIBI 1 METOJIBI;

- yMeThb ONEpUpOBaTh MOHATHAMHU: TNPSMOYTOJIbHAs CHUCTEMa
KOOPJMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA,
CKaJIIpHOE MPOM3BEACHHE, Yrold MEeXIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHUE BEKTOPA HA YHCIIO; HAXOJHUTH C TOMOIIBIO
M3YYCHHBIX (POPMYIT KOOPIAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXKAY ABYMA TOUKAMU;

- YMEeTh BBIOMPATH MOAXOISAIINA N3ydeHHBIA METO /ISl PEIICHUS
3aaa4u, pacrio3HaBaTb MaTCMAaTUUCCKUC (baKTI)I U MaTEMaTHYCCKHUEC
MOJIETTH B MPUPOJAHBIX U OOIIECTBEHHBIX SBICHUSIX, B MCKYCCTBE;
yMEHHE TPUBOAWUTH TNPHUMEpPhl MAaTEMAaTHYECKHX  OTKPBITHH
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POCCHUICKON U MUPOBON MaTeMaTHYECKOU HAYKH.

- YMCTb OICPUPOBATH IMOHATHUAMU: OIPECACIICHHUEC, aKCUOMA,
Teopema, CIEeACTBHE, CBOMCTBO, TMPHU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHIIbHBIC (HOPMYIMPOBKH; YMEHUE (GOPMYITHUPOBATH OOPAaTHOE
U TIPOTHUBOIIOJOXKHOE YTBEpXKIEHHE, NPUBOJUTH NPUMEPHl U
KOHTPIPUMEPHI, UCTIOIB30BaTh METO/I MATEMAaTUIECKON MHIYKIIUH,
MIPOBOJUTH JIOKA3aTebHBIE PACCYXKIEHHUs IPH pelIeHHH 3ajad,
OLIEHUBATD JIOTUYECKYIO MPAaBUIILHOCTh PaCCYKICHUI;

- YMCTb ONCPUPOBATH MNOHATHAMU: MHOXCECTBO, IMOAMHOXCCTBO,
Oorcpanyu HaJd MHOXCECTBAMH; YMCHUC HCIIOJIb30BATH TCOPCTUKO-
MHO>KE€CTBEHHBIN amnmnapar i onmrMcCaHusA peajibHbIX MPOLECCOB U
SBJICHUH TpHU pelleHHM 3a7ady, B TOM YHUCIIE U3 IPYTrUX y4eOHBIX
PEIMETOB;

- YMETh ONEpHUPOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad, aepeso,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 3a[aBaTh U OMUCHIBATH Ipadbl
pa3IMYHBIMH CHOCO0AMHM; HCIIOJIb30BaTh Tpadpl MPU PEIICHUU
3a1ad;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATUSMH: COYETaHHE,
MEePECTaHOBKA, YUCIIO COYETAHWH, YHUCIO IMEPECTaHOBOK; OWHOM
HpioToHa; yMmMeHHe mpUMEHSATb KOMOHMHATOpHblE (AKTBI U
paccyKIeHus sl peIeHHs 3a/1a4;

-yMETh OIEPUPOBATh TMOHATHUSAMHU: HATYpaTbHOE YHUCIO, IIEJ0EC
YUCII0,  OCTaTOK IO  MOAYJNI0,  palMOHAJIBHOE  YHCIIO,
UppalMOHATBLHOE YHUCIO, MHOXXECTBA HATYpPalbHBIX, LEJbIX,
palMOHANIBHBIX, JNEHCTBUTENLHBIX YHCEN, yMEHHE HCIOJIb30BaTh
MpU3HAKW  JCTMMOCTH, HAMMEHbIUUN OOIMHA  JenuTenbs U
HauMeHbllee o0Ilee KpaTHOe, aaroputM EBknuna mpu pemeHuu
3a/la4y; 3HAKOMCTBO C PAa3JIMYHBIMU MO3UIMOHHBIMU CHUCTEMaMH
CUHCTICHUS;

- YMCTbH CBO60}IHO OIICPUPOBATH MOHATHUAMU: CTCIICHL C LECJIbIM
MoKa3aTejeM, KOpPeHb HATypaJlbHOM  CTETNeHH, CTENeHb C
panMoHaNbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEHCTBUTEILHBIM
(BemecTBEHHBIM) TTOKa3aTeNleM, JIOTapu(M YHCiIa, CHHYC, KOCHHYC
Y TAaHT€HC MPOU3BOJILHOTO YHUCIIA;

- YMEThb ONEPUPOBATh MOHATHSIMH: TOXKIECTBO, TOXKJIECTBEHHOE
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npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CCTEMa ypaBHEHUH U
HEPaBEHCTB, PAaBHOCWIBHOCTb YPAaBHEHWH, HEPaBEHCTB U CHUCTEM,
palMoHaNbHbIe, HppalMOHAJIbHbIC, IO0Ka3aTelIbHbIE, CTCIECHHBIE,
norapupMUYECKUe, TPUTOHOMETPUUECKHE YPaBHEHUS], HEPaBEHCTBA
U CUCTEMBI; yMEHHE PellaTh ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
MOMOUIBIO PA3IMYHBIX NIPUEMOB; pelllaTh YPaBHEHUS, HEPABEHCTBA
U CHUCTEMBI C NapaMeTpOM; IPUMEHATHh ypaBHEHMs, HEPAaBEHCTBA,
UX CHCTEMbl Ul pELIeHHs MaTeMaTH4ecKuX 3ajady U 3ajad U3
Pas3JINYHBIX 00JIaCTel HAYKU U PeaTbHOM KU3HHU;

-yMeTb CBOOOJHO ONEpUpPOBATh MOHATHAMU: rpaduk (GyHKLIUH,
oOpaTtHast (QYHKIMs, KOMIO3ULUSA (YHKUMH, JHUHEHHAs (QyHKIMs,
KBaJpaTUuHass  (QYHKIHS, CTernmeHHas (yHKOUS C  LeNbIM
IoKa3aTeneM,  TPUIOHOMETpUYEeCKHe  (QYHKIHMM,  OOpaTHbIE
TPUTOHOMETPUUECKHE byHKIMY, HoKa3aTebHas u
norapumMudeckass GyHKIIMH, YMCHHE CTPOUTH TpapuKu (yHKITHH,
BBITIOJTHSTH MTPE00pa3oBaHus TpaduKOB (YHKIIHIA;

YMEHHE UCNONb30BaTh Trpaduku (QyHKUMH 118 H3ydeHus
MPOLIECCOB M 3aBUCUMOCTEHl MpU pelIeHWH 3afad U3 JApPYTux
y4eOHBIX NMPEIMETOB U U3 PEaTbHOI KU3HH; BEIpaXXaTh (GopMyIamMu
3aBHCHUMOCTH MEX]ly BEIMYMHAMU;

yMeHHue cBOOOJIHO ONEepUpOBaTh MOHATUAMHU: YETHOCTh (DYHKIINH,
NEPUOTUYHOCTh byHKIHH, OTPaHUYEHHOCTH GyHKIHH,
MOHOTOHHOCTb (YHKLMH, SKCTpeMyM (yHKIMM, HauOoiblee MU
HaUMEHblIee 3HAaueHHsd (YHKIMHM Ha IPOMEXYTKE; YMEHHE
MPOBOAUTH UCCIIEJOBaHUE (PYHKLIUH;

yYMEHHE MHCHONb30BaTh CBOWMcTBAa W rpaduku QyHKuui amsa
pelleHus] ypaBHEHHH, HEpPaBEHCTB M 3aJady C [apaMeTpamu;
n300pakaTb Ha KOOPAMHATHOHM IUIOCKOCTM MHOKECTBA DPELICHUN
ypaBHEHHUH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOTHO OIEPUPOBATH MTOHSATUSIMH:
MOCJIEI0BATEIEHOCTD, apupmMeTHIeCKast nporpeccus,
reoMeTpuyYecKas nporpeccus, OECKOHEYHO yOBIBaroIas
reoMeTpuIecKast nporpeccus; yMEHHe 3a7aBaTh

nocjaea0oBaTCjIbHOCTU, B TOM YHCJIIC C IMOMOLIBIO PEKYPPCHTHLIX
dopmyi;
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- YMETh ONEPUPOBATH MOHITUAMH: HEMPEPHIBHOCTH (YHKIIUH,
acUMIITOTHl rpaduka (QyHKIMM, NepBas M BTOpas IPOU3BOAHAsS
(YHKIIMHM, TEOMETPUYECKUA U (PU3MYECKHI CMBICI MPOU3BOJHOM,
nepBoOOpa3Hasi, ONpeNeNeHHBI WHTErpaj; yMEHHE HaXOAUTh
acUMIITOTHI rpaduka (QyHKIMH; YMEHUE BBIYUCISATH MPOU3BOIHbIC
CYMMBI, TPOW3BEJCHHS, YACTHOTO W KOMITO3UIUHU (PYHKIHH,
HaXOJUTh YpaBHEHUE KacaTeIbHOU K rpaduKy (yHKITUH,

YMEHHE WCIOJIb30BaTh IPOU3BOAHYIO JJIsl  WCCIEIOBaHUS
(GYHKIMH, 1715 HAaXO0XKACHUS HAMIYUIIero peleHus B MPUKIIaIHbIX,
B TOM YHCIJIE€ COLMAJIbHO-3KOHOMHUYECKUX M (PU3MUECKUX 3a/1auax,
JUIsL OIIpEJeNIeHHs] CKOPOCTH M YCKOPEHUS; HaXOAWTh IUIOLIAAU U
00beMbl (GUIyp C TOMOIIbI HHTErpajia; IMPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOro MO/JICJINPOBAHUS c MOMOIIBIO
g depeHInaTbHBIX YPaBHCHUH;

- yMeTh ONEpUpOBaTh MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COINPSDKEHHbIE KOMIUIEKCHBIE 4YHCIAa, MOAYJIb W  apryMeHT
KOMIUIEKCHOTO 4Huclia, ¢GopMa 3amiCH KOMIUIEKCHBIX —YHCEN
(reoMeTpuyeckasi, TPUrOHOMETpHYECKast U anredpandeckas); yMeTb
MIPOM3BOJUTh apupMETHYEeCKHe JeHCTBUS C KOMIUIEKCHBIMHU
YHUCIaMU; TIPUBOAMTH IPUMEPHI HCIOJIB30BAaHUS KOMIUIEKCHBIX
qHcen;

- yMeTb CBOOOAHO ONEpPUPOBATH TOHATHAMHU:  CpelHee
apupmeTHyeckoe, MenuaHa, HauOosipllee M HaWMEHbIIee
3HA4YEHUs, pa3Max, IHCIEPCHUsl, CTAaHAAPTHOE OTKIIOHEHUE JUIs
OTMCaHUs YHCIIOBBIX JaHHBIX; YMEHHUe UCCIIE/I0BATh
CTaTUCTUYECKHE [JaHHblE, B TOM 4YHUCIE€ C IPUMEHEHUEM
rpadUuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; TIpaduUUecKH
UCCIIeIOBaTb COBMECTHBIE HAOIOACHUSA C IOMOILBIO AHarpamMm
paccernBaHus ¥ IMHENHOU PETPECCHY;

- YMEeThb HAXOAWUTh BEPOATHOCTH COOBITHI C HCHOJIH30BAHHUEM
rpaduuecKuX METOIOB; MPUMEHATH JUIsl peleHHs 3a7a4d GOpPMYJIIbI
CIIO)KEHUsI U YMHOXEHHS BepOSTHOCTEH, (opMydy TOIHOM
BeposTHOCTH, (opmyny bepHymm, komMOWHAaTOpHBIE (aKThl H
(opMyIibl; OLIEHHWBATh BEPOSITHOCTH pEalbHBIX COOBITHI; yMeHHe
ONEepUPOBaTh NMOHATUSAMU: CIIy4dailHas BEJIMYMHA, PacIlpe/ieleHHue
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BEPOATHOCTEH, MATEeMATHYECKOE  OXHMJIAHUE, JUCHEpPCUs U
CTaHIApPTHOE OTKJIIOHEHHE CIy4ailHOW BEIWYMHBI, (QYHKUIUU
pacnpezeneHuss U IJIOTHOCTH PaBHOMEPHOIO, IOKAa3aTEIIbHOTO U
HOPMAJIBHOTO PACIpEEIeHU; YMEHHE HCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX paclpelesieHuil I peleHus 3a7ad; 3HAKOMCTBO C
MOHATHSMM: 3aKOH OONBIIMX YHCENI, METOAbl BBIOOPOUHBIX
HCCIIEJOBaHUI; YMEHUE MPHUBOJUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBILINX YKCEIT B IPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATHAMM: TOYKA, IpsMasd,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH  yroll,
JBYTPAHHBII  yroJI, TPEXTPAHHBIA yroiy, IepeceKaroIuecs,
napajuleJbHble M CKPEIIMBAIOIIUECS IpPSAMBIE, MAPAJUIEIBHOCTh U
NEPIEHAUKYJISAPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrol MExIy
NPSIMBIMH, YTOJI MEXKIY HPSAMON M IJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH; YMEHHME MHCIIOJIb30BATh MpPU PEIICHUU 3a]ad
n3ydeHHble ()aKThl M TEOPEMBI IUIAHUMETPUHU; YMEHHUE OIICHUBAThH
pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUpOBaTh
MOHSTUAMMU: MHOTOTpaHHUK, ceveHue MHOTOTpaHHHUKa,
NPaBWIbHBIM MHOTOTpaHHMK, NpU3Ma, MNUpaMuiaa, ¢urypa Hu
MOBEPXHOCTh BpAIIECHUs, WINHAP, KOHYC, 1map, cdepa, pa3BepTka
MOBEPXHOCTH, CEYECHMs KOHYCa M LWIMHAPA, MapajlIeJIbHBIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IUIOCKOCTh, Kacaromasics chepsl,
LWIMHIpPA, KOHYCAa; YMEHHUE CTPOUTb CEYEHHUE MHOTOIPAHHUKA,
n300pakaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH BPAIICHUS,
X CEYEHHUs, B TOM YMCJIE C IMOMOIIbIO AJIEKTPOHHBIX CPE/CTB;
YMEHUE  IPUMEHATh  CBOMCTBA  IeOMETpUUYECKUX  (uryp,
CaMOCTOSITENIbHO (POPMYJINPOBATh ONPEAEICHUS U3y4aeMbIX (GUryp,
BBIJIBUTaTh TUIIOTE3bl O CBOMCTBAX M IPHU3HAKAX I'€OMETPUYECKUX
¢uryp, o00CHOBBIBaTh MJIHM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
knaccuukanuio GUryp Mo pasnyHbIM TPH3HAKAM, BBITOJIHSTH
HE00XO0/IMMBIE IOTIOTHUTENbHBIE TIOCTPOCHHUS;

- yMeTh CBOOOJHO ONEPHUPOBAThH MOHATUAMU: IUIONIAb (QUTYPHI,
o0beM (urypbl, BeTUMUMHA YIJIa, PACCTOSHME OT TOYKH [0
IJIOCKOCTH, PAaCCTOSIHUE MEXKIY IMPSMBIMH, PAaCCTOSHHE MEXKIY
IUIOCKOCTSIMM,  IUIOIAAb  cepbl, IUIOMAAb  HOBEPXHOCTH
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NUpaMHJIbl, TPU3MBI, KOHyca, UWIMHApa, 00beM  KyoOa,
IOPSMOYTOJIBHOTO — Hapajulesienunena,  NUpaMHIbl,  MPU3MBI,
LWINHPA, KOHYCA, I1apa; yMEHHE HaXOJUTh OTHOLICHUE 00BEMOB
MoTI00HBIX (UTyp;

- yMeTb CBOOOJHO ONEPHPOBATH TOHATUSMH: JBIKCHHE,
napajyielbHblii  TIEPEeHOC, CHUMMETpHUs Ha IJIOCKOCTH M B
MPOCTPAHCTBE, TIOBOPOT, IMpeoOpa3oBaHWe MOM00Us, TOMO0OHBIC
(Gurypsl; yMeHue pacno3HaBaTh paBHbIE U MOA00HBIE (UTYPHI, B
TOM 4HCJI€ B IPUPOJAE, MCKYCCTBE, AapXUTEKType; yMEHHe
UCII0JIb30BaTh reoMeTpuyecKue OTHOIIICHUS, HAXOIHUTh
TreOMETPUUYECKUE BEIMYUHBI (IUTMHA, YTOJ, IUIOUaab, 00BEM) MpH
peLIeHUN 3ajad U3 JPYruxX y4eOHbIX MPEIMETOB M M3 pPealbHOU
KU3HU;

- yMeTh CBOOOJHO OINEPHUPOBATH IMOHATHUSMH: TMPSMOYTOJIbHAS
cUcTeMa KOOpPAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIWHATHI
BEKTOpa, CyMMa BEKTOpOB, IPOW3BEJCHHE BEKTOpa Ha YHUCIIO,
pa3iokeHue BeKTopa Mo 0as3ucy, CKaJspHOE MPOU3BEICHHUE,
BEKTOPHOE IPOU3BEACHUE, YIrOJ MEXAY BEKTOpaMH; yMEHHUE
WCTIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ JJISl PelICHHS
TEeOMETPUUECKUX 3aJad W 3ajad JPYyrux Yy4eOHBIX MpPEIMETOB;
OIEpUPOBATh MOHATHUSAMHU: MaTpuua 2x2 u 3X3, ompeaeauTellb
MAaTpUIlbl, TEOMETPUUECKUI CMBICI ONPEIEITUTENS;

- yMeTh MOJEIHPOBATH pEAIbHBIE CHUTyallud Ha S3bIKe
MaTeMaTHKH; COCTABIISATh BBIPAKEHUsI, YpaBHEHHsI, HEPABCHCTBA U
WX CHCTEMBI 10 YCJIOBHIO 3aJaud, HMCCIEIOBAaTh IOCTPOSHHBIC
MOJIENIU C UCIIOJIb30BAHUEM armapara aareOpbl, HHTEPIPETUPOBATD
MOJIYYEHHBIA Ppe3y/ibTaT; CTPOUTh MaTEeMaTHYECKUE MOJEIU C
MOMOUIbI0 T€OMETPUYECKUX TMOHSATHA W BEJIUYMH, peularh
CBS3aHHBIE C HHMH [PAKTHYECKHE  3a/a4M; COCTABIATH
BEPOSATHOCTHYIO MOJENb W HHTEPIPETHUPOBATH IOJyYCHHBIN
pe3yibTar;  pemiath  NpPUKIAgHBIE  33Ja4M CPEICTBAMHU
MaTeMaTHYeCKOro  aHajiu3a, B TOM  YHCJIE  COIHAJIBLHO-
HSKOHOMHYECKOTO U (PU3MYECKOTO XapaKTepa;

- YMEHHE BbIOMpaATh MOAXOAAIIMN METOA Ul pEIIeHUs 3aauu;
NMOHMMAaHUE 3HAYUMOCTH MAaTEMAaTHKU B WM3YYEHHUU TNPHUPOAHBIX U
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OOIIECTBEHHBIX MPOLECCOB M SBICHUH; yMEHHE pAaclO3HaBaTh
MpOSIBJIEHUE 3aKOHOB MaTeMaTHMKM B HCKYCCTBE, YMEHHE
NPUBOAUTH MPUMEPBl MATEMATUUYECKUX OTKPBITHUN POCCHIMCKON U
MHPOBOM MaTEMaTHYECKON HAYKH

OK 02. Hcnonrs3oBathb
COBpPEMEHHBIE CPE/ICTBA ITOHUCKA,
aHaJIM3a U UHTEPIPETALIUN
MHpOpMaLuK, U
MH(OPMALMOHHBIE TEXHOJIOTUU
U1 BBITIOJTHEHMS 3a/1a4
podeccnoHaIbHON
NesITeIbHOCTH

B o0macT HeHHOCTH HAYYHOTO MO3HAHUS:

- c(OpMHPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHUA HAyKd U OOILIECTBEHHOW IPaKTHKH,
OCHOBAHHOTO Ha Jasore KYJBTYD,
CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MeCTa B
HOJMKYJIBTYPHOM MHPE;

- OCO3HaHHUE IIEHHOCTH HAYyYHOH JesTeIbHOCTH,
TOTOBHOCTh  OCYIIECTBIIATH  HPOEKTHYIO U

UCCIIEIOBATEIBCKYIO JIeSITEIIbHOCTD
WHAMBHIYaJIbHO U B TpYMIIE.
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMH JCHCTBUSIMH:

B) pabota ¢ nHpopManme:

- BJIaACTh HAaBbIKaMU IOJYUYCHUSA I/IH(bOpMaIII/II/I nu3
HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOATCIILHO
OCYIIECTBIISITH ITONCK, aHAIN3, CHCTEMATH3AIHIO 1
MHTEpIpeTauio UHGOPMAIMK Pa3IUYHBIX BUI0B
U (hopM IpecTaBICHNUS;

- cO3/aBaTh TEKCThl B Pa3lUuHbIX (hopmarax c
y4eTOM Ha3HaueHHs HHGOPMAIMK M IIEJICBOU
ayJIUTOpUH, BBIOMpass ONTHUMAIbHYIO (opMy
NPEACTaBICHUS U BU3YaTU3aIHH;

- OLICHUBAaTh JOCTOBECPHOCTD, JICTUTUMHOCTDH
UHQOpPMAIIUM, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOpPMaM;

- HKCHOJIB30BaTh CpeicTBAa HH()OPMAIMOHHBIX U
KOMMYHHUKAalTUOHHBIX TEXHOJIOTHH B peuICHn
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHW3allMOHHBIX  337a4 C  COOMIOIeHHEM
TpeOOBaHMIA OPrOHOMUKH, TEXHUKHU

- YMeThb OIEPHUPOBATH MOHATHUSAMH: palMOHATIbHAS (YHKIHSA,
MOKa3aTeTbHas GbyHKITHS, CTCTICHHAS GbyHKIHS,
norapumMudeckass (QyHKIUS, TPUTOHOMETpHUYECKHE (PYyHKIUH,
oOpaTHble (YHKLIHH; yYMEHUE CTPOUTh IpadUKd H3yUCHHBIX
(GyHKLUH, UCIIONB30BaTh IrpaUKU MPU U3YYEHUM NPOLECCOB U
3aBUCHMOCTEH, MNpU pPEUICHHH 3a4a4 M3 APYIHX Y4eOHBIX
IpPEIMETOB M 3324 U3 PeabHON JKU3HH; BBIpaKaTh GOpMyIaMu
3aBUCHMOCTH MEX1y BEINYNHAMU;

- YMETh ONEepUpPOBATh MOHATUSMH: TOXIECTBO, TOXXIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE, HEPaBEHCTBO, cucrema
YpaBHEHHH W HEPaBEHCTB, paBHOCWIBHOCTh YpaBHEHHIA,
HEPaBEHCTB U CHUCTEM, palUOHAIbHBIC, HWpPpAIMOHAILHEIE,
roKa3aTesbHbIe, CTETICHHEIE, JorapupMuYecKue,
TPUTOHOMETPUYECKHE YPABHEHHS, HEPABCHCTBA W CHCTEMBI;
YMETh penIaTh ypaBHEHHUS, HEPABEHCTBA U CHCTEMBI C IOMOIIIBIO
pa3IMYHBIX TIPHEMOB; peIlaTh ypPaBHEHHS, HEPaBEHCTBA W
CHCTEMBI C IapaMeTpoM; NPUMEHATh ypaBHEHHS, HEPABEHCTBA,
UX CHUCTEMBI Ul PEUIeHUs] MaTeMaTHYeCKHX 3a/ad W 3a]ad U3
pa3IMYHBIX 00JIACTel HAYKU M PeabHOM KU3HM,

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSMH: JIBUKEHHE,
napajyielbHblii  TIEPeHOC, CHMMETPUS Ha IUIOCKOCTH H B
IIPOCTPAHCTBE, OBOPOT, NMPeoOpa3oBaHue MoJ00Us, MOA0OHbIE
¢burypsl; yMeTh pacrno3HaBaTh paBHbIE U MOAOOHBIE (GUTYpHI, B
TOM 4YHCJI€ B NPUPOJE, HCKYCCTBE, AapXUTEKType; YMETb
UCIIONIb30BaTh ~ I'€OMETPUYECKHE  OTHOIICHWS,  HAXOIUTh
TeOMETPHUYECKHE BEIWYHMHBI (IJIMHA, YroJl, IUIONIaab, 00BEM)
IpU PelIeHUuH 3aJad U3 JPYruX YYeOHBIX NPEJIMETOB U W3
pEATBHOM KU3HA




35

0e30IaCHOCTH, THUTUCHEI,
NpaBOBBIX W JTHYECKHUX
MH(OPMAITMOHHON 0€30TIaCHOCTH;
- BJIaJICTh HABBIKAMH PACIIO3HABAHUS W 3allUTHI
nHbopMaIui, WHPOPMAITMOHHON OE30MaCHOCTH
JIMYHOCTH

pecypcocOepexeHus,
HOpM,  HOpPM

OK 03. IInanupoBaTs 1
[peaTn30BBIBATh COOCTBEHHOE
podeccnoHanbHOE U
ITIYHOCTHOE pa3BUTHE,
[peINPUHUMATEIBCKYIO
esTeIbHOCTD B
podeccuonanbHOU cdepe,
MCTIONIb30BATh 3HAHUS 110
(bMHAHCOBOI IPaMOTHOCTH B
[Pa3IMYHBIX )KU3HEHHBIX
CUTYyaIHUsIX

B obnacT 1yXxOBHO-HPaBCTBEHHOTO BOCITUTAHHS:
-- ¢()OpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMA,
3THUYECKOTO MMOBEICHU,

- CIIOCOOHOCTb  OLEHMBAaTh  CUTyallMI0 |
MPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;
- OCO3HAaHWE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOHYHMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTEIISM
U (WIK) ApYTUM YJIeHAM CEMbH, CO3/IaHHI0 CEMbHU
Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS 1EHHOCTEH
CEMEWHOM KU3HU B COOTBETCTBUU C TPAAULIMSIMHU
Hapo10B Poccuu;

OBrnasieHne YHUBEPCATBHBIMUA PETYISTUBHBIMU
JNEUCTBUSIMU:

a) CaMOOPTaHU3AIINS:

- CaMOCTOSITENILHO OCYIIECTBIISATh
MO03HABATENbHYIO NeSITENIbHOCTb, BBISIBJISITH
npoOIeMBl, CTaBUTh u ¢dbopmynHupoBaTh
coOCTBeHHbIE  3a7aud B  00Opa3oBaTeNbHOM

JEATEIIBHOCTH U )KMU3HEHHBIX CUTYalUsX;
- CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH pEIICHUs
npoOsieMbl € y4eTOM MMEIOIIUXCSl PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHNH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U IPOSBICHUIO
MIMPOKOM 3pYAMLIMU B pa3HBIX O0JACTAX 3HAHWM,
MOCTOSIHHO MOBBIIIATh CBOM 00pa3oBaTelbHbIA U
KYJIBTYPHBI YPOBEHb;

- yMeTb  OIEpHpOBaThb  NOHATUSAMHU:  palMOHAJbHEIE,
UppauyOHalbHbIE, IIOKa3aTeIIbHBIE, CTEIICHHBIE,
jgorapupMuyeckre, TPUTOHOMETPHUUYECKHE  YpaBHEHHsS U

HEpaBEHCTBA, UX CUCTEMBI;
- yMeTb OINEpHUpPOBaTh MOHATHSAMU: MHOTOTPAaHHHK, CEYCHHE
MHOTOTpaHHUKa, KyO, Mapajulelenunes, Mpu3Ma, MNUPaMuiaa,
¢urypa M TMOBEpXHOCTh BpALICHUS, LWIMHAP, KOHYC, IIap,
cdepa, cedeHuss (HUTYypHl BpalIeHUs, IIOCKOCTh, KACAIOIIASCS
cdepsl, TUIUHIPA, KOHYCA, IUIOMAb ITOBEPXHOCTH MHPAMHUIBL,
NPU3MBI, KOHYyCa, LWIMHApA, IUIOIAAb cdepsl, o0beMm KyOa,
MPSIMOYTOJIBHOTO  Mapajulefienunena, MUpaMHIbl, MPU3MBI,
LWINHPA, KOHYCA, Iapa; yMEHHE U300pakaTh MHOTOIPaHHUKU
U TIOBEPXHOCTH BPAIIEHUS, UX CEYEHUS OT PYKH, C MOMOIIBIO
YEpPTEeKHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CPEICTB; YMETb
pacro3HaBaTh ~ CHMMETPUIO B IPOCTPAHCTBE;  YMEThb
pacro3HaBaTh NPaBUIIbHBIE MHOTOTPAHHUKHY;

- YMETh ONEpPUPOBATh MOHATUSAMHU: MNPSIMOYrojibHAs CUCTEMA
KOOpJUHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJSIPHOE MPOM3BEACHHUE, Yrojl MEXIy BEKTOpaMH, Cymma
BEKTOPOB, IPOM3BEJIEHHE BEKTOpPA HAa 4YMCJIO; HAXOAMUTh C
MOMOILBIO U3YyUYEHHBIX ()OPMYJI KOOPAUHATBI CEPEIUHBI OTPE3Ka,
paccTosiHie MEXKAY IByMs TOUKaMH
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0) CaMOKOHTPOJIb:

HCIIOJIB30BATh IIPHUEMBI pe(bJ'ICKCI/II/I JJIA OLCHKHN
CUTYalluH, BIOOpA BEPHOTO PEIICHUS;

- yMeThb OLCHHUBATh PHCKA U CBOCBPEMEHHO
NPUHAMATH PEIICHHS 110 UX CHIKCHHIO;

OK 04. Db dexTuBHO
B3aMMOJICHICTBOBATh U paboTaTh
B KOJUIEKTHBE M KOMaH]Ie

TOTOBHOCTE K CaMOPa3BUTHIO,
CaMOCTOSITEIbBHOCTH ¥ CaMOOIPEIeNICHHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOW W COLHAIBHOU
JIeSITEJIbHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JIEHCTBUSIMHU:

0) coBMeCTHAS ICATECILHOCTD:

- TMOHUMAaThb M HCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ MHIUBUAYaTIbHOU PaOOTHI;

- TPUHUMATHh 1EIM COBMECTHOM JAESITEIbHOCTH,
OpPTaHU30BBIBATH U KOOPJUHUPOBATH JEHCTBUS TIO
€€ JOCTIIKEHHIO: COCTAaBJIITh IUIAH JEHCTBUH,
pacmpeiensiaTb  poid € y4eTOM  MHEHUH
YYaCTHUKOB OOCYXIAaTh Pe3yabTaThl COBMECTHOM
paboTsI;

- KOOpDAMHHUPOBATH ¥ BBINOJHATH paboTy B
YCIOBHSIX peasbHOTO, BUPTYAJIBHOTO u
KOMOMHHMPOBAHHOTO B3aWMO/ICHCTBUS;

- OCYIIECTBISATh TO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B Pa3IUYHBIX CHUTYAIUSIX, MPOSBISTH
TBOPYECTBO " BOOOpaXkeHue, OLITH
AHULIUATUBHEBIM.

OBnajieHue YHHMBEPCAIBHBIMU PETYJISTHBHBIMU
IECUCTBUSIMH:

- yMeTb OHNEpUpPOBaTh MOHATHAMU: CIy4dallHBI ONBIT U
CIIyd9aifHOE COOBITHE, BEPOSTHOCTD CITy4aifHOTO COOBITHS; YMETh
BBIYUCIIATH BEPOSITHOCTH C HCIOJIb30BaHUEM TIpaduueckux
METO/OB; MNPHUMEHATh (GOPMYJbl CIOXKEHUS U YMHOXKEHHS
BEPOSITHOCTEH, KOMOMHATOpHbIE (akTbl U (GopMyasl IpU
pElLICHUN 3a/la4; OLIEHUBATh BEPOSITHOCTU pEalIbHBIX COOBITHIA;
3HaKOMCTBO CO CIy4alHBIMU BEJIMYMHAMH; YMEHHUE IPUBOJIUTH
IpUMEpHI MPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B MPHUPOIHBIX U
OOILIECTBEHHBIX SBJICHHUSAX;

- yMeTbh CBOOOJHO ONEPHUPOBATh HMOHATUSAMU: CTENEHb C LIEJIbIM
MOKa3aTeJeM, KOpPeHb HaTypaJbHOH CTENEHH, CTElNeHb C
palMOHANBHBIM IIOKa3aTelleM, CTENeHb C JeHCTBUTEIbHBIM
(BeLIECTBEHHBIM) TIOKa3aTeleM, JorapupM 4ucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- yMEeTh CBOOO/IHO ONEPHUPOBAThH MOHATUAMU: TpaduK QyHKIMH,
oOpatHas  QyHKIWSA, KOMIO3WIMS  (GYHKIUH, JWHEHHAs
¢byHKuus, KBajgpaTtuyHas (yHKIMS, CTENeHHas QYHKIUS C
LEeJbIM ~ [OKa3aTeleM,  TPUTOHOMETpPUYECKHe  (YHKIUH,
oOpaTHbIE TPUTOHOMETpHUYECKHE (YHKIMHU, IOKa3aTedbHas MU
norapupmuyeckas  (QyHKIHMM; yMeTb CTPOUTHh  Ipaduku
(YHKIMH, BEIIOJIHATH peo0pa3oBaHus rpaukoB (QyHKIIHIA;

- yMeTb HCINOJIb30BaTh TIpaduku (QyHKOMA I8 U3ydeHHUs
IIPOLIECCOB M 3aBUCUMOCTEH NpU PELIEHUHU 3a1ad U3 JpYyrux
y4eOHBIX TPEAMETOB U M3 pEalbHOM JKU3HU; BBIPAXKATH
(opMynaMu 3aBUCUIMOCTH MEKIY BETMUNHAMU;

- CBOOOAHO OIEPUPOBATh TMOHATUSAMH: UYETHOCTh (DYHKIHH,
NEPUOTUYHOCT  (DYHKIMH,  OTPAaHHYEHHOCTh  (YHKIIUH,
MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (pyHKIMH, HauOoOJbIlee U
HaVMEHbIIee 3HAa4YeHUS (YHKIMUM Ha NPOMEXKYTKE; YMETh
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MPOBOAMTD UCCIIEIOBaHUE (DYHKIUY;
- yMETh HCIIOJIb30BaTh CBOWCTBA W Tpaduku (YHKIUHA IJIs
pelleHus] ypaBHEHM, HEPAaBEHCTB W 3aJay C MapamMeTpamy;
n300paxaTh Ha KOOPIUHATHOHN TUIOCKOCTH MHOKECTBA PEIICHUI
ypaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 05. OcymiecTBIsITh YCTHYIO
1 MTICEMEHHYIO KOMMYHUKAITUIO
Ha TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoii @enepainu ¢
[yaeToM 0cOOEHHOCTEH
COLIMATBLHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o6nacTr 5cTeTHYECKOrO BOCIIUTAHUS:

- DCTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUas
ACTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpYECTBa, CIIOpTa, Tpyda H OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCHPHUHUMATh Pa3IMYHBIC BUIBI
UCKYCCTBa, TpPaJWLMKW M TBOPYECTBO CBOEr0 M
JPYTUX HApOJOB, ONIYIIaTh SMOIMOHAIBHOE
BO3JICHICTBHE UCKYCCTBA;

- YyO©XKICHHOCTh B 3HAYMMOCTH [UISI JIMYHOCTH H
obmiecTBa OTCYCCTBEHHOI'O u MHPOBOTO
WCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIMN U
HapOJIHOTO TBOPUYECTBA,

- TOTOBHOCTb K CaMOBBIPXKEHUIO B PA3HBIX BUAAX

UCKYCCTBa, CTPEMJICHHE TMPOSBIATH KauecTBa
TBOPYECKOH JIMYHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHMKATUBHBIMU JIE€HCTBHAMHU:

a) oOIeHue:

- OCYIIIECTBJISATh KOMMYHHKAIIMH BO Bcex cdepax
SKU3HH,

- pacrio3HaBaThb HeBep6aJ'IBHLIC cpeacTtBa
O6H1€HI/I5[, IIOHHUMATh 3HAYCHHEC COLHAJIbHBIX
3HAKOB, pacro3HaBaTb IPEANTOChUIKA

KOH(JIMKTHBIX CUTYallui ¥ CMATYATh KOH(IIUKTHI;
- pa3BEepHYTO U JIOTMYHO H3JIaraTb CBOKO TOYKY
3pEHMS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

- YMETh ONEPHPOBAThH MOHATUSIMH: CpeHEe apUPMETHIECKOE,
MeauaHa, HauOoJpllee ¥ HAMMEHBIIEE 3HAYCHHS, pa3Max,
JMCIIEpCUs, CTaHAApPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YyMEHHE  H3BJE€KaTb,  HMHTEPIPETUPOBATH  WHGOpPMAIHIO,
NpEICTaBICHHYI0 B TaOnuIax, Ha JAMarpammax, Trpadukax,
OTPaXKAIOIIyI0 CBOMCTBA pEaJbHBIX IPOLIECCOB M SIBICHHIA;
NPEICTaBIATh HHPOPMAIIMIO C TTOMOIIbIO TAaOJIUI U AHarpamm;
UCCIIeIOBaTh CTAaTUCTHYECKHE JaHHbIE, B TOM 4YHCIE C
MpUMEHEHHUEM IrpaUIecKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;
- YyMEeTh ONEpPUPOBATH MOHATHAMHU: TOUYKA, MPsSMasi, TNIOCKOCTb,
MIPOCTPAHCTBO, JABYI'PAHHBIM Yrojl, CKPEIIMBAIOIINECS TPSMBIC,
Napaielb-HOCTh W MEPHeHAMKYISAPHOCTh  NPSAMBIX |
IJIOCKOCTEH, yrojl MeXIy MPsIMBIMH, YTOJl MEXKIY HpSIMON |
MJIOCKOCTBIO, YTOJ MEXIY MIOCKOCTSMH, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXIy MpPSIMBIMH, PACCTOSHHUE
MEX/Ty TIOCKOCTSIMU;

- YMETh UCTIOIBH30BaTh MPHU PEUICHUH 3a/1a4 N3ydeHHbIE (DaKThI 1
TEOpPEMbI TUIAHUMETPHUHU; YMEHHE OIICHUBATh Pa3Mepbl OOBEKTOB
OKpY’KaroIlero Mupa

[1K 2.1. KontponupoBaTs 1
[PETYJIMPOBATH TEXHOJIOTHYECKUI

B yactu Tpya0BOro BOCIIUTaHUS:
- TOTOBHOCTH K TpPYAYy, OCO3HAHHE IIEHHOCTH
TPYIOITIOOUS, - UHTEpEC K pas3audHbIM cepam

- CBO60)IHO OIICPHUPOBATE IMOHATHUAMU: PALIMOHAIBHOC YHCJIO,
OceckoHEUHas nepuoanvcCKas ,[[p06b, IMPONLCHTHI,
HppauOHAJIIBHOC 4YHCJIO, MHOXCCTBA pallMOHAJIBHBIX U
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[PSIKUM C UCTIOJIb30BaHHEM
CPEJICTB aBTOMATHU3AIIUHU U
[PE3yIbTaTOB aHAIU30B.

npoeCCHOHATIBHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMaTUKOU U €€ IPUIOKEHUSIMH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BBHIOOP
Oynymeidt  mpodeccuu W peali30BHIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBbI,

-TOTOBHOCTb U CIOCOOHOCTh K
MaTeMaTU4ecKOMY 00pa3oBaHUIO u
caMoO0Opa30BaHUIO HA NPOTSDKEHHH  BCEH
KH3HH,

-TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEIICHHU
NPaKTHYECKUX 3amaq MaTeMaTu4ecKon
HaIpaBJICHHOCTH;

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBaTCJIIbHbIMHU HeﬁCTBHHMH:

a) 0a30BBIC UCCIIEIOBATEILCKUE CHCTBHSL:

- UCTIOJIb30BATh BOTIPOCHI KaK
UCCIIEIOBATEIbCKUI  MHCTPYMEHT IO3HAHMA,
(GopMynmHpoBaTh  BOIPOCHL,  (PUKCHPYIOIINE
OpoTHBOpEYHe, NpobJeMy,  yCTaHaBIMBATh
HUCKOMOE W J1aHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

- IPOBOJIUTH CAMOCTOSITENILHO CIIIIAHWPOBAHHBIN
HKCIEPUMEHT, UCCIIEIOBAaHUE IO YCTAHOBJICHUIO
OCOOCGHHOCTEH  MaTeMaTU4YeCKoro OOBeKTa,
SIBJICHUS, MPOIECcCa, BBIABICHUIO 3aBUCUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

- CaMOCTOATENBHO (POPMYJINPOBATH 00OOIIEHUS
U BBIBOJBI 10 pe3yabTaTaM TMPOBENEHHOTO

HAOJII0ICHUS, HCCIICIOBAHMS, OIICHUBATh
JIOCTOBEPHOCTh  TOJYYCHHBIX  PE3yJbTaTOB,
BBIBOJIOB M 00OOIICHUIA;

- MPOTHO3WUPOBATH  BO3MOXHOE  pa3BHUTHE

nmponecca, a TakKC BbIABUI'ATb MPCAIIOJIIOKCHUA

JEUCTBUTENBHBIX YMCEN, MOAYNIb JACHCTBUTEIBHOIO YHUCIA;
MPUMEHSTH JAPOOH M MPOLEHTHI JJS PEHICHUS MPUKIIATHBIX
3aJa4 U3 pa3IM4yHbIX OTpaciel 3HAHUHM U peaJbHON KU3HHU;
NPUMEHATh  NPUOMIKEHHBIE  BBIYMCICHHUS,  MpaBUIIA
OKpYTJIEHUs, NMPUKUAKY M OLEHKY pe3ysbTaTa BbIYHUCICHUH;
CBOOOJHO OMNEpUPOBaTH MOHATHUEM: CTENEHb C LEJIBIM
II0Ka3aTejaeM, HUCMOJIb30BaTh MHOAXOMALIYI0 (opMy 3alucu
JEHCTBUTENBHBIX YUCEI JUISl PELLIEHUS IPAKTUYECKUX 3a1a4 U
NpEeCTaBICHUs JJaHHBIX; CBOOOJHO ONEPUPOBATH MOHITHUEM:
apu(METHUECKUI KOpEeHb HATYpaIbHOW CTENEeHH; CBOOOIHO
ONEpUpPOBATh  IOHATHUEM: CTENEHb C  PalUOHAJIBHBIM
I0Ka3aTeseM; CBOOOJHO OIIEpPUPOBATH MOHATUIMU: JIOTapupM
qucia, AECATUYHbIE U HAaTypalibHbIEe JIOrapu(Mbl; CBOOOIHO
ONEpUPOBaTh IOHATHUSIMU: CHUHYC, KOCHHYC, TaHIEHC,
KOTAHI'€HC YHMCJIOBOTO apryMEHTa; ONEepUpOBaTh MOHATHUAMU:
apKCUHYC, apKKOCHHYC U apKTaHT'€HC YHCIIOBOTO apryMEHTa;

- cBOOO/IHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE M LIEI10€
YHCII0O, MHOXECTBA HATypalbHbIX M  LENbIX YHCE,
UCIIOJB30BaTh IPU3HAKU JAenuMmocTu nenslx uucen, HOJL
n HOK HaTypanpHbIX uncen AJis peuieHus 3aj1ad, IpUMEHATh
anroput™  EBkimaa; cBoOOAHO oONepUpOBaTH MOHATHEM
ocTaTKa MO MOAYNIO, 3allMChIBaTh HATypajbHBIE YHUCIA B
Pa3JIMYHBIX TMO3ULIUOHHBIX CHUCTEMAaxX CUHCIIEHUS; CBOOOIHO
OTIEpUPOBAThH MOHATUSAMHU: KOMIIJIEKCHOE YHCIIO M MHOXKECTBO
KOMIUIEKCHBIX YMCEJl, TPECTABIATh KOMIUIEKCHBIE YHCIa B
anredpanvyeckol ¥ TPUTOHOMETPUUECKON (opMe, BHITIOTHATh
apupMeTHYeCKHe OmepalMu C HUMH M U300paxkaTb Ha
KOOPJMHATHOM MJIOCKOCTH;

- CcBOOOJHO  ONEPUPOBAaTH  OCHOBHBIMH  IOHSTHUSMHU
CTEpEOMETpUU TMPU pEeUIeHHH 3a7ad U  I[POBEIECHUU
MaTEMaTUYECKUX  PACCYXACHWH; MNPUMEHATh  aKCUOMBI
CTEpEOMETPUU U  CIEACTBUS U3 HUX TpU PELIEHUHU
TeOMETPHUECKUX  337ay; KIacCH()UUUPOBATh B3aUMHOE
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0 €ro pa3BUTHUHU B HOBBIX YCIOBUSX;

0) coBMeCTHasl I€SITEIIbHOCTD:

- NOHMMATh W WCIOJb30BaTh MPEUMYILECTBA
KOMaHTHOW W WHAWBUAYaJbHOW paboThl TpU
pelieHuy Y4eOHBIX 3a/Jay, MPUHUMATH Ielb
COBMECTHOM  JI€ATENIbHOCTH,  IUIAHUPOBATH
OpraHU3aIHIo COBMECTHOM paboThl,
pacripenenarb BuUIbl pabOT, IOTOBApUBATHCH,
o0cyxJaTh TMpOLECC W pe3ylnbraT paboThl,
0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

- Yy4acTBOBaTh B TIPYIMOBBIX (opMax pabOThbI
(oOcyxnenus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBI» M WHBIE), BBINOJHITH CBOIO YacTh
paboThl ¥ KOOPJIMHUPOBATH CBOM JCHCTBHUS C
JpYrUMU  WIEHAMH  KOMAaH[bl, OLICHUBATH
KaueCcTBO CBOETO BKJaJa B OOLIMN MPOAYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM yUaCTHUKAMU
B3aWMO/JICUCTBUA.

OBnaseHne YHUBEPCAIBHBIMU PEryJISATUBHBIMU
JIeWCTBUSAMU:

B) CAMOOpTaHHU3AIHS:

- COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a1a4H,

- BbIOMpaTh CHoco0 pemieHUS ¢ Y4ETOM
HMEIOIINXCS pecypcoB u COOCTBEHHBIX
BO3MOXKHOCTEH,

- apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pelieHui ¢ yuéToM HOBOM HH(pOpMaLUu.

pacroyio’)keHUe NpPsSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE;
CBOOOJHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMU C YIJIaMU B
IIPOCTPAHCTBE: MEXAY NPSIMBIMU B IPOCTPAHCTBE, MEXAY
IOPSAMOM U INIOCKOCTBIO; CBOOOJHO ONEPUPOBAThH MOHATHUAMU,
CBSI3aHHBIMU C MHOTOIpaHHUKaMH; CBOOOJHO paclo3HaBaTh
OCHOBHBIC BHJIbl MHOIOTPAaHHUKOB (IIpU3Ma, NHUpPaMHJA,
NPSIMOYTOJIBHBIN TMapajuienenunesn, Ky0); KiacCupuIupoBaTh
MHOTOI'paHHMKH, BbIOMpas OCHOBaHMS Ul Kiaccu(UKaluy;
CBOOOJHO  ONEpUPOBATh  TOHSATHSIMH, CBS3aHHBIMH  C
CEUEHHMEM  MHOIOIPDAaHHMKOB  IUIOCKOCTBIO;  BBINOJIHATh
napasuieIbHOE, LIEHTPAJILHOE U OpTOrOHAJIbHOE
OPOEKTHUpOBaHUWE  (QUIYp Ha  IUIOCKOCTb,  BBINOJIHATH
U300paxeHus: (QUIyp Ha IUJIOCKOCTH; CTPOUTb CEUEHUs
MHOTOIPAaHHMKOB ~ Pa3JIMYHBIMH  METOJaMH, BBINOJIHATh
(BBIHOCHBIE) TUIOCKHME YEepTeXH M3 PHUCYHKOB IPOCTHIX
00BbEMHBIX (UTYp: BUJ CBEpXY, COOKY, CHM3Y; BBIUHCIATH
IUIOU[aIM  TIOBEPXHOCTEM  MHOTOTpaHHMKOB  (MpHU3Ma,
nUpammia), FreOMETPUUECKUX Tel C MpUMEHEHHEM (HopMyl;
CBOOOZHO  ONEpUpPOBaTh  IMOHATUSAMHU: CHMMETpPUS B
IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP,
OCh H IUIOCKOCTh CHMMETPHH  (QUTYpPBI, CBOOOJHO
OIIEpUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M
KOOpJMHATaM B IPOCTPAHCTBE; BBINOJHATH JCHCTBUS HaJ
BEKTOpaMM;  pewmarb  3aJaud  Ha  JI0OKa3aTelIbCTBO
MaTeMaTHYeCKHX OTHOIIEHUH u HaXO0XJCHHE
TFEOMETPUUECKUX BEJIWYHMH, NPUMEHS H3BECTHBIE METOMbI
MpU pEeHIeHHH MaTeMaTHYeCKUX 3ajad MOBBIIICHHOIO U
BBICOKOTO YpPOBHSI CJIO)KHOCTH; IPUMEHSTH MpOCTEHIINE
MPOrpaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBl IIpM  pEIIEHUH CTEPEOMETPUYECKHMX  3a/ay;
W3BJI€KaTh,  NpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH
MHPOpPMAIMI0O O  TNPOCTPAHCTBEHHBIX  TI'€OMETPUYECKHX
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(durypax, NpenCTaBICHHYIO Ha 4YepTe)kaXx W PHUCYHKax;
MPUMEHSATH MOJYYCHHBIE 3HAHUS HA IPAKTHKE: CPAaBHUBATH U
AQHAJIM3UPOBATh PEAIbHBIC CUTyallMU, MPUMEHSITh U3yUYCHHbBIC
MOHATUS B MPOLIECCE IIOUCKA PEIICHUS MaTeMaTHYECKH
chopMyIUpPOBAaHHOW TPOOIEMBI, MOJEIUPOBATh PEATbHBIC
CUTyallUH Ha SI3bIKE TE€OMETPHUH, UCCIEA0BATH MOCTPOCHHbBIE
MOJIEIM C HCIOJIb30BAHUEM TE€OMETPUYECKUX TMOHITHH H
TEOpeM, ammapara ajreOpbl, perarh MPAKTUYSCKUE 3aJ[auH,
CBSI3aHHBIE C HAXOXJIEHHUEM TIE€OMETPUUYECKUX BEJIUYUH;
UMETh TIPEJCTAaBJIICHUsS 00 OCHOBHBIX OJTamax pa3BUTHUSA
reOMETPUM KaK COCTaBHOM YacTH (yHAaMEHTa pPa3BUTHUS
TEXHOJIOTHI;

- CBOOOJHO OINEpUpPOBaTh TOHATHSAMH, CBSI3AHHBIMH C

HWIAHAPUYECKOM, KOHUYECKOU u chepudeckoit
MOBEPXHOCTSAMHU, OOBSICHATH CHOCOOBI
MOJTYYSHUS;0NIEPUPOBATHh TTOHATUSIMU, CBI3aHHBIMU C TEJIaMU
BpalICHUS: HUATUHIPOM, KOHYCOM, cdepoit u

[IapoOM;pacro3HaBaTh Tejda BpamleHus (UWIMHAD, KOHYC,
chepa u map) u OOBACHATH CMOCOOBI TOJY4EHHUS Tel
BPAICHUS;KIIACCH(PUIINPOBATh  B3aUMHOE  PACIOJIOXKECHHE
chepbl M IUIOCKOCTH;BBIYMCIATH BEJIUYMHBI 3IIEMEHTOB
MHOTOTPAaHHHKOB W TEJ BpameHus, OOBEMBI W IUIOIIAIN
MOBEPXHOCTEH  MHOIOIpDAaHHMKOB M TeJl  BpalleHus,
T€OMETPUYECKUX TeJI C NpUMEeHeHuEeM (HOopMyI;CBOOOTHO
OIEepHPOBATH NOHATHSIMM, CBI3aHHBIMU C KOMOWHAIUSIMU TEI
BPAIICHUS. © MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIIMCAaHHBIN B
chepy M ONMHUCAHHBIM OKOJIO cdepsl, cdepa, BOUCAHHAS B
MHOTOTPpAaHHWK  WJIM  TeJIO  BpalleHWs;  BBIYUCIATH
COOTHOIIEGHUS  MEXAYy IUIONaJsIMU  TOBEPXHOCTEH U
00béMamMH MOAOOHBIX TeJ; U300pakaTh U3ydaeMble (QUTYPBHI,
BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE YEpPTEeKU W3 PUCYHKOB
MPOCTBIX OOBEMHBIX (UIYp: BUI CBEpXy, COOKY, CHHU3Y,
CTPOUTH CeUeHUs Tel BpaIlCHUS; U3BJICKATh,
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MHTEPIPETUPOBATL U MNPeoOpa3oBbIBATH HMHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX ¢burypax,
MPEJICTABICHHYI0 Ha 4YepTeXaX W pPHCYHKax; CBOOOIHO
OIIEPUPOBATH IIOHATUEM BEKTOP B IPOCTPAHCTBE; BBINOJIHATH
ONEpalMK HaJl BEKTOPaMH; 3aJaBaTh IJIOCKOCTh YPABHEHUEM
B JICKapTOBOM CHUCTEME KOOPJAMHAT; PEIIaTh T€OMETPUYECKUE
3a/layd  Ha BBIYMCJIEHUE YIVIOB MEXIYy IMpPAMBIMA U
IJIOCKOCTSIMHM, BBIYMCIIEHUE PACCTOSHUM OT TOYKU J0
IJIOCKOCTH, B  LEJIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOpJMHATHOIO  METoJa IMpU  pPELIEHUH;  CBOOOIHO
ONEpPUPOBATh MOHATUSIMHU, CBSI3AHHBIMU C JBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUH; BBINOJHSITH
M300paXeHUs MHOTOIPAaHHUKOM M TeJl BpalleHHUs Mpu
[IapaJUIEJIbHOM ~ IIEPEHOCE,  LEHTPAIBHOM  CHUMMETPHH,
3epKaJIbHOW CUMMETPHUH, IMpPU IOBOPOTE€ BOKPYI MPSAMOU,
npeodpazoBaHus nonoous; CTPOUTH cedyeHus
MHOTOIDAHHUKOB M Te€J BpPAILCHHs: CEYCHUS LUIMHAPA
(mapannenbHO W NEPIEeHAUKYISIPHO OCH), CEYEHMsI KOHyca
(mapasutebHOE OCHOBAHMIO U MPOXOJSIee Yepe3 BEepIINHY),
CEYEeHM I1apa; UCIOJIb30BATh METO/bI IOCTPOCHUS CEYEHUM:
METOJ CJIEA0B, METOJ BHYTPEHHErO0 IIPOCKTUPOBAHUSA, METO
MIEPEHOCA CEKYIEH IIOCKOCTH; TOKa3bIBaTh T€OMETPUYECKUE
YTBEP)KICHUSI; MPUMEHATh TeoMeTpuueckue (akTel s
pelIeHUsT CTEPEOMETPUYECKHMX 3a4ad, IPEeAnoararoniux
HECKOJIBKO WIaroB pEIIECHHs, €CIU YCJIOBUS NPUMECHEHUS
3aJaHbl B SBHOM M HEsIBHOW (opme; pemiaTh 3aJadyd Ha
JI0Ka3aTeJIbCTBO MaTEeMaTUYECKUX OTHOILUEHUH u
HaxOXJICHHE  TEOMETPUYECKHX  BEIWYMH;  IPUMEHSATH
[IPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKAI[UOHHBIE
CHCTEMBl IIPM  PEIICHHMM CTEPEOMETPUYECKUX  3a]1ay;
[IPUMEHSATH IIOJIyYCHHBIC 3HAHUS HA NPAKTUKE: CPaBHUBATH,
aHAIM3MpPOBaTh M  OLICHMBAaTh  pEaJbHBIE  CUTYyalluH,
IIPUMEHATh H3Y4YEHHBIE IIOHATHs, TEOPEMBI, CBONCTBA B
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nporiecce MIOUCKA pereHus MaTeMaTHYECKU
chopMyIIUpPOBaHHON TMPOOIEMBI, MOACIUPOBATH peaTbHbIC
CUTYaIlMHd Ha SI3bIKE TEOMETPUH, UCCIIENIOBATh MOCTPOCHHBIC
MOJICJIA C KCIOJIb30BAHHEM TCOMETPUYCCKHX TMOHITUH U
TEopeM, armapara ajareOpbl, penarth MPaKTUYeCKUe 3a/1auH,
CBSI3aHHBIC C HAXOXKICHUEM TI'E€OMETPUYCCKUX BEJIHUMNH;
UMETh TIpPEJCTaBICHUST 00 OCHOBHBIX OJTamax pa3BHTHUS
rEOMETPHHM KaK COCTaBHOW YacTH (yHJaMEHTa Pa3BHTHS
TEXHOJIOTHH.
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4.2. CTpykTypa W NpHMeEpPHOE COJep:KaHhe OIEeHOYHbIX MaTepPHAJIOB IS
NPOMeKYTOUYHOI aTTecTauuu 1o ydyedOHoMy npeamery «MartemaTuka»

[IpomexxyTOUHOM aTTecTanuel no ydeOHoOMy mpenMery «MareMaTrnkay
aBygeTcsl dk3aMeH. Jlisi mpoBeneHusi sK3aMeHa pa3padaThIBalOTCS KOHTPOJIBHO-
OLICHOYHBIE CPECTBA.

OK3aMEeH OpUEHTUPOBAH Ha MUCHMEHHYIO (DOPMY MPOBEACHHUSA, KOTOPAsl BKIIIOUAET
NMCbMEHHOE PEIICHUE 3a/1a4U.

Ha BhInosiHeHNE MMCHbMEHHOM AK3aMEHAIMOHHOM paboThI 110 MaTeMaTuKe gaercs 4
acTpoHOMHYECKUX yaca (240 MuUHYT).

Dk3ameHanoHHas padota coctouT u3 10 3amanuii.

[Ipu BbIMOTHEHUHW 3afaHUil TpeOyeTcs MPEACTaBUTh XOJ PEIICHUS W yKa3aTh
MIOJIYYECHHBIA OTBET.

[TpumepHbI TIepedeHb BOMPOCOB (T€M) I MOATOTOBKH K K3aMEHY:

| cemecTp

OHpeIIGJIGHI/IG LCJIbIX U PAallMOHAJIbHBIX, I[GﬁCTBHTGJIBHBIX YHUCCII
OHpeIIGJIGHI/IG IIpOHCHTA. HaxomneHHe IMpOLCHTA OT 4YHUCJIa, YHUCJIa 110 IIPOOCHTY
OHpCI[CJ'IeHI/Ie MOAYJIsL HHUCiia

W e

OHpCIIeJ'IeHI/Ie KOMIIJIEKCHOTO unciia. ClIokKeHne KOMIUICKCHBIX YHCEe]l.
YMHOXEHHUE U ACIICHHUC KOMIIJIICKCHBIX YHCCII

o1

['eomeTprueckoe MpeACTaBICHUE KOMIIJIEKCHBIX YUCET

o

Onpenenenue painaHHONW MEpHI yIila, CAHYCa, KOCHHYCA, TAHT€HCA U

KOTaHIreHca yncia. BpamarensHoe nBrmxeHue. YuciioBas OKpy>KHOCTb

7. 3HadyeHus TpuroHoMeTpudeckux GyHkuuii st yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB, (POPMYII
PUBEACHUS.

9. 3ammch popmyn cuHyca U KOCHHYCa JBOWHOTO yTiia; (pOopMyI MOJTOBUHHOTO
yria

10.3amnucek popMyi cuHyca, KOCHHYCa M TAHT€HCA CyMMbI U Pa3HOCTH JIBYX YTJIOB

11.TIpeoOpa3zoBaHusi CyMMbI TPUTOHOMETPUUECKHUX (DYHKIIUI B IPOU3BEIACHHUE U
IPOU3BENIEHUSI B CyMMY. BripaxkeHne TpUroHoMeTpuYecKux PyHKIMM uepes
TAHT'€HC TIOJIOBUHHOTO apryMeHTa

12.®yHkIms y = SIiN X Uy = €0S X, KX OCHOBHBIC CBOMCTBA U rpaduku. OyHKIUH
y =10 X, y = ctg X, ux cBoiicTBa u rpaduku

13.0Onpenenenre apkcuHyca, apKKOCUHYCa, apKTaHreHca yucia. Pemenue
MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHU

14.Penienne npoCcTeNIIMX TPUTOHOMETPUUECKUX HEPABEHCTB



44

15.0Onpenenenue pyHKIUM, €€ 007IaCTH OMPEICICHUS 1 MHOYKECTBA 3HAUCHU;
rpaduka ¢pynkuuu. [loctpoenue rpa@ukoB GyHKIMHI, 3aJaHHBIX PA3IMUYHBIMU
criocobamu

16.3anuck CBOMCTB (yHKIIUHA: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OTPaHUYEHHOCTh, MEPUOIUIHOCTh. HaxoIeHne mpoMeKyTKOB BO3paCTaHUS U
yObIBaHUS, HAUOOJIBIIIETO U HAMMEHBIIIETO 3HAUCHUS, TOUEK IKCTpEMyMa

17.0npenenenue odbpatHbix pyHkiuil. Haxoxnenue obiactu onpeneneHus u
obnactu 3HaueHu oopaTHOM GyHKIMH. [locTpoeHue rpaduka o6paTHOM
byHKIIUN

18.IIpeoOpazoBanue rpadukos. Pemenue ypaBHeHUM rpadyuuecKuM CIIocoOoM.
Pemenue HepaBeHCTB rpaUUECKUM CIIOCOOOM.

19.0mnpenenenne KOpHs N-0i CTETIEHU U €T0 CBOWCTB.

20.ITpeobpa3oBanre uppaMoHaIbHBIX BRIpAXKEHUN. Bhrunciaenne KOpHs u3
KOMITJIEKCHOT'O YHUCJIa

21.0Onpenenenue gorapudma, 1eCATUYHOTO U HATYpaJIbHOTO Jorapudma. 3amnmch
OCHOBHOT0 Jorapu@muueckoro Toxzaecrnsa. Cpoiictsa norapudmos. [lepexon k
HOBOMY OCHOBaHHIO

22.Onpenenenne pyHkuuu. Haxoxnenune 3Hauenuit ¢pynkiun. [loctpoenne
rpauKOB JUHEHHOM, KBAAPATUYHON (PyHKIUN

23.TTokazarenpHas GyHKIHs, ee cBoricTBa [locTpoeHne rpaduka moka3aTeTbHON
byHKIIUH

24 Jlorapudmuueckas ¢pyHkius, ee cBoiictBa. [loctpoenue rpadukos
jorapuMuueckux QyHKIIHMA

25.1Toka3arenpHbIC ypaBHEHUS, HEPABEHCTBA. PerieHue pa3inyHbIX BUIOB
MOKa3aTeIbHBIX YPaBHEHU, HEPABEHCTB, CUCTEM

26.JIorapumuueckre ypaBHeHUs, HepaBeHCTBA. CUCTEMBI JTIOrapuhMUIECKUX
ypaBHEHUN. ANTOPUTM PEIICHUs Jorapu(MUIECKUX HEPABEHCTB

Il cemecTp

1. PacnonoxeHue NpsIMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE

2. TlapannenbHOCTb MPSAMBIX B MpocTpaHcTBe. [lapannenbHoCcTh NpsSMON U
NJIOCKOCTH

3. IlapannenbHOCTh MIOCKOCTEN

4. KyO u ero ceueHus. Yroa MexIy IByMsl PSMBIMH. YTOJ MEXKIY MPSIMON U
IIJIOCKOCTBIO

5. llepneHauKyJISIpHOCTb NPSIMBIX B IPOCTpaHCTBE. llepneHIuKyIapHOCTh
MPAMOM Y IIOCKOCTHU

6. Teopema o Tpex nepneHIUKyIsIpax. JByrpaHHbIid yroi.
[leprieHAUKYIAPHOCTD MIOCKOCTEN
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7. OnpeneneHrie OCHOBHBIX MOHSATUN KOMOMHATOPUKH: MIEPECTAHOBKH, COYETaHUS,
pa3MelieHus

8. 3amaum Ha MOJICYET YUCIIAa pa3MEIICHUH, IePEeCTaHOBOK, COUCTaHHI

9. 3amuck popmynsl OnHOMa HetoToHA. AHANMN3 CBOWCTB OMHOMUHAIBHBIX
KO3 UITUEHTOB

10.CBoiicTBa OMHOMHHATBHBIX KO3 umeHToB. Tpeyronpauk [lackamns

11.JlexapToBa cucTeMa KOOpAUHAT Ha MIIOCKOCTH. OnpeeneHne BeKTopa, MOy
BEKTOpa

12.PaBeHCcTBO BEKTOPOB. Cll0’KEHHE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCIIO

13.Pa3noxeHue BeKTopa 1o HarmpaieHusM. OnpeneneHue yria Mexay AByMsl
BEKTOpaMU

14.BpruncieHne KOOpANHAT BEKTOPa, CKAIIPHOTO MPOU3BEICHNS BEKTOPOB

15.Pa3noxeHue BeKTopa Mo KOOPAMHATHEIM BeKTopaM. Beenenune Gpopmyrs
PacCTOSTHUSL MEXAY JBYMSI TOUKaMU

16.Bb1BOj1 ypaBHEHUI chephbl, INTOCKOCTH U MPIMON

17.0Onpenenenne MHOTOTpaHHUKA U €0 OCHOBHBIX 3JIeMEHTOB. OmpeneneHue u
MOCTPOEHUE MPSIMOM U HAKJIIOHHOM npu3Mbl. OmpesenieHre mpaBuIbHOM
TIPU3MBI

18.0Ompenenenre u MOCTPOCHUE MapaJljIe/IeIuIIe1a, Kyoa

19.Cummetpuu B Ky0Oe, B mapajjiesienumnesie, B mpusme u nupamuae. [locrpoenne
CedeHHs Ky0Oa, MPU3MbI U TUPAMHUIbI

20.Omnpenenenue v MOCTPOCHUE MUPAMU/IbI, TPABUIILHON MUPAMUIBI YCEUEHHON
nUpamMubl, TETPAdIpa

21.TIpaBunbHbIe MHOTOTpAaHHUKH. [IpencTaBneHue o npaBUIIbHBIX
MHOTOTPaHHUKAX (TETpadp, KyO, OKTa’p, TOAEKadp U UKOCAIP)

22.0Onpenenenre u rpapuieckoe n3odpaxeHue: chepsl, eHTpa chepsl, paanyca
cdepsl, TuameTpa cepbl

23.0Omnpenenenne u rpapudeckoe N300pakeHue: mapa, IeHTpa mapa, paanyca
miapa, AuameTpa mapa

24.YpaBHenue cepsbl, BBIBOJ ypaBHEHUS Chephl B MPSIMOYTOJIBHONW CUCTEME
KOOpJIMHAT

25.B3anmMHoOe pacnosiokeHune cepbl U MIOCKOCTU: HE UMEIOT OOIIUX TOYEK,
MMEIOT MHOECTBO OOIIMX TOYEK, OJHa oO1iasi Touka. ['padudeckoe
U300paKeHue

26.KacarenbHas JI0CKOCTH K cdepe: Teopema, JoKa3aTeaIbCTBO, 00paTHast
TeopeMa

27 I1nomane chepsr

28.0Omnpenenenne KacaTenbHOM K cepe, TOUKU KaCaHUsI

29.B3auMHOe pacrnoyioKeHHe NpsiMOil U chepsl
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30.111apoBoii cermeHT

31.111apoBoii cekTop

32.1lapoBoii cioit

33.Omnpenenenne u rpadhudecKoe N300pakeHre: MUINHAPA, 00pa3yIOMUX
WIMHPA, OCH LWJIMH]PA, OCHOBAHUHN IIMIIMHPA, BEICOTHI HWJIMHIPA, Pagnuyca,
JIuaMeTpa IIIMHIPA.

34.0Onpenenenrie u rpapuiyeckoe H300paxeHUE: 0CEBOr0 CEUCHUsI, CEUCHUS
HUJIMHAPA NEPICHANKYISIPHON K OCH TIOCKOCTHIO.

35.1Ipssmoit KpyTroBOM HMMTHHP.

36.Pa3BepTka O0OKOBOI MOBEPXHOCTH LIMJIUH]IPA.

37.®opmyna 1iomaau 60KOBOM MOBEPXHOCTH UIHHIIPA.

38.®opmyna MIoNau MOTHOW TOBEPXHOCTH IIJIMHAPA

39.0Omnpenenenne u rpapuveckoe n300paxeHue: KoHyca, 00pa3yrommx KoHyca,
OCH KOHYCa, OCHOBaHUS KOHYCa, BEPIIUHBI KOHYCa, OOKOBOM TOBEPXHOCTH
KOHYCa, BBICOTBI KOHYCa, CEUEHHUs KOHYCA.

40.0OmnpeneneHure 60KOBOMW, OJHON MOBEPXHOCTU KOHYCa, pOpMyJia HAX0XKICHUS
wioniaau OOKOBOM, OJIHOM MOBEPXHOCTHU KOHYCA.

41.0npeneneHue u rpaguyeckoe N300pakeHNe: YCEUEHHOTO KOHYyCa, OCHOBAaHUM
YCEUEHHOTO KOHYCa, BBICOTHI YCEYEHHOTO KOHYCa, 00KOBOI MMOBEPXHOCTH
YCEUEHHOTO KOHYCa, 00pa3yIoINX yCEYeHHOT0 KOHYCA.

42.0OmnpeneneHue OOKOBOM, TTOJHON MOBEPXHOCTH YCEYEHHOTO KOHYca, (hopmyia
HAXO0XKJIEHUs IO M OOKOBOM, MOJHOM MOBEPXHOCTH YCEUYEHHOTO KOHYCa

43.0mnpeneneHue Npou3BOIHON GYHKIIUU, €€ TEOMETPUIECKOTO U (PU3UYECKOTO
cmbicna. M3ydyenue npasmi u hpopmyn auddepeHmpoBaHsi OCHOBHBIX
AJIIEMEHTAapHbBIX PYHKIUN

44.OnpeneneHne BTOPOil IPOU3BOJIHOM, €€ TEOMETPUYECKOr0 U (PU3NIECKOTO
cMbIciia. Berurciienne npon3BogHON 0OpaTHOM M CIIOKHOW (PYHKIIUN

45.BwIiBos ypaBHEHUS KacaTtenbHOU. [I[puMeHeHre npon3BOHOM K UCCIIEIOBAHUIO
GyHKIUN U TOCTPOEHUIO TPaPuKOB

46.0OmpeneneHue nepBooOpa3HoOi, HEONPEIEICHHOTO U OMPEIEICHHOTO
WHTEerpasna

47 TlpumeHeHne OmpeIeIeHHOTO HHTErpaja JIsl HAXOXKICHUS TUTOIIAIH
KpUBOJIMHENHOM Tpaneuuu. @opmyna Hetotona—IJleitonuiia

48.T" eomeTpruecKuii CMBICI ONPEICIIEHHOTO HHTETpaia. Berarcienue miomaaei
KPYBOJIMHEWHBIX TPAIICLIN

49.Brruncnenue o0beMa KyOa, MPSIMOYTOIBHOTO MapajijieNieuIe 1a, TPU3MBbI,
UIMHAPA

50.Beruncnenue o0bemMa MUpaMuIbl, KOHYCa, IMapa

51.Beiuncnenue miomaad NOBEPXHOCTH UWIMHAPA, KOHYyca, cepbl
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52.0npenaeneHue coObITHS, BEPOITHOCTH COObITHS. CII0)KEHUE U YMHOXKECHHE
BeposiTHOCTEN. McnibiTanusa bepryum

53.luckpeTHas ciiydaiiHas BeTUYUHA. 3aKOH pacIlpeieNICHUs ClTydaiHOM
BEJINYUHBI

54.I1peobpa3oBanre ypaBHEHU 1 HEPABEHCTB B PABHOCUIIBHBIC TaHHBIM.
Pemenue panioHaIbHbBIX, UPPALMOHAIBHBIX, TOKA3aTENIbHbIX,
jgorapupMUYECKUX, TPUTOHOMETPUYECKUX YPABHEHUMN U YpaBHEHUN C

napameTpamu
KpuTtepun o11eHKH BBITIOJIHEHHUSI PA00THI
Ouenka KonudecTBo 3a1anmid, BRITOJTHEHHBIX MPABHIIBHO,
HEO0XO0IUMOE JIJIsl TOJTYYEHHUSI OLICHKU
«2»
4 u MmeHee
(HEYTOBJIETBOPUTEIIHHO)
«3» 5.6
(YZIOBJIETBOPUTEIIHHO)
«4» (xopouio) 7-8

«5» (OTJIMYHO) 9-10
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