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1. MACIIOPT PABOYEM [TIPOTPAMMBI YYUEBHOI' O INPEJIMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHUs1 padoyeil MPOrpaMmbl

PabGouass mporpamma y4eOHOTO TpenMeTa SBJSETCS YacThIO OCHOBHOM
npodeccuoHabHOM  oOpa3oBarenbHOU mporpammbl  23.02.04 TexHuueckas
OKCIUTyaTallsl MOJIbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAIIUH U
o0opynoBaHus (TI0 OTPACIISAM).

[Iporpamma paspaborana B cootBercTBUH ¢ DPI'OC COO, Ha ocHOBe
TpeOoBanuii denepanbHON 00pa30BaTENbHOM MPOrpPaMMBI CPEAHETO OOIIEero
oOpa3oBaHHUs.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType o00pa3oBaTebHOM
NMPOrpamMMbl

VYyeOuniii npeameT «MareMaThka» OTHOCUTCS K MPOQUIBLHBIM YYeOHBIM
npeaMeTaM  001eo0pa3oBaTeNIbHOW  MOJTOTOBKH. — YYEOHBIH  mpeaMer
«Marematukay u3ydaercsa Ha yriayOJeHHOM YpOBHE.

Ocoboe 3HaueHWe Yy4eOHBIM MpeAMET UMEeT Mpu (OPMUPOBAHUU U
Pa3BUTHH OOIINX U MPOPECCUOHABHBIX KOMIETCHITHI:

OK O01. Beibupare crocoObl pemieHus 3agad  NpogecCHOHAIbHON
NESATEeTLHOCTH MMPUMEHUTETFHO K Pa3JIMUYHBIM KOHTEKCTaM.

OK 02. OcyiecTBisiTh MOWCK, aHAINW3 W MHTEPIPETANi0 HHPOPMAIINUH,
HEO0OXOAMMOM ISl BBIMOJIHEHUS 3a]1a4 Npo(heCcCUOHANBHONU NeATEIbHOCTH.,

OK 03. IlnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBEHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PabGoratb B KOJUIEKTUBE U  KoMaHae, 3(PEeKTUBHO
B3aMMOJIEHCTBOBATH C KOJIJIETAaMH, PYKOBOJACTBOM, KIIMEHTAMH.

OK 05. OcyumecTBiISITh YCTHYKD W THCBMEHHYIO KOMMYHHUKALMIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit ®enepaiii ¢ y4eToM OCOOEHHOCTEM
COIIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK.09. Hcnonw3oBaTh UH(OPMAITMOHHbIE TE€XHOJIOTUU B
npodhecCuOHANBHOM NeSTENBHOCTH.

I[IK 2.1. BbumonHATh perjaMeHTHbIE pabOThl MO TEXHUYECKOMY
00CTY>KUBAHUIO ¥ PEMOHTY MOBEMHO-TPAHCIIOPTHBIX, CTPOUTEIHHBIX, TOPOKHBIX
MaluH W 00OpYyIOBaHUS B COOTBETCTBUU C TPEOOBAHUSMHU TEXHOJOTHYECKUX
MPOLIECCOB.

CornacHo yuebHoro mmiana 10 npodeccun 23.02.04 TexHuueckas
AKCILTyaTays IMOAbEMHO-TPAHCIIOPTHBIX, CTPOMTEIIBHBIX, JTOPOKHBIX MAIlH M
obopynoBanusi (MO  OTpacisiM)  KaXIbld  OOydJaroUIuMics  BBITIOJTHSIET
WHIUBUIYAIbHBIH ~ TPOEKT 10  OJHOMY W3  YYeOHBIX  MPEAMETOB
0011ie00pa3zoBareIbHON MOAroTOBKH (B ToM umcie o YIIIT.01 Marematuka):

NunuBuyanbHBINA TPOEKT (MMPEMETOM HE SBsieTcs) — 32* gaca.



*He BXOJHT B Y4eOHYIO Harpy3Ky OOy4aroLuxcs 1no yueOHoMy npeamery «MaTeMaTHKa»

1.3. TpeOoBaHus K pe3yJbTaTaM OCBOEHUsI Y4eOHOI0 NpeaMeTa

B paMKax OCBOCHHA COACPIKAHUMA y‘{€6HOFO mpcamMeTa «MaTCMaTI/IKa»,
oOecneynBaeTcs JOCTHIKCHHUC 06y‘IaIOHII/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H
NpECAMCTHBIX PC3YJIbTATOB!:

Ilnanupyembie
pe3yJIbTaThl OcHoBHbBIE OKA3aTeJIN OLIEHKH Pe3y/ibTaTa
OCBOCHHA
Jluunocmmuule pezyromamol, 6 mom uucine:
B yactu -chOpMHUPOBAHHOCTh TPAKIAHCKOW IMO3MIUK  OOydYaOmerocs Kak
rpaKIaHCKOr0 AKTUBHOIO U  OTBETCTBEHHOI'O Wi€Ha POCCUHCKOro  OOIIEeCTBa,
BOCIIUTAHUSA NpEJCTAaBICHHE O MaTeMaTHYEeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
pasIMYHBIX CTPYKTYp, SBICHUH, NPOLELYp TIPa)kJAaHCKOro OOIecTBa
(BBIOOpBL, OIpOCHI W  JIPYroe), YyMEHHE B3aUMOJEIHCTBOBATH C
COLMAIbHBIMA HHCTUTYTaMHd B COOTBETCTBUM C HMX (QYHKOMSIMU U
Ha3HAYCHHUEM.
- c()OPMHMPOBAHHOCTh POCCUICKONH TIpa)KIaHCKOM HMIAEHTHUYHOCTH,
B uactn YBaXEHUA K MPOLUIOMY M HACTOALIEMY POCCHHCKOM MaTeMaTHKH,
MaTPHOTHYCCKOTO | 11eHHOCTHOE OTHOIILIEHHE
BOCITUTAHHA K  JIOCTHXKEHUSM  POCCUMCKMX  MAaT€MAaTHKOB W POCCHMICKOMN

MaTeMaTH4YeCKOM IIKOJIbI, MCIIOJIb30BaHUEC 3THX I[OCTI/I)KCHI/Iﬁ B JIpyrux
HayKax, TCXHOJIOTHX, C(bepax OKOHOMUKH,

- OCO3HaHHWE  JIyXOBHBIX  ILIEHHOCTEM  POCCHMCKOro  Hapoja,
B uacT AyX0BHO- | chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, YTHUECKOTO MOBEICHHS,
HPaBCTBCHHOTO CBS3aHHOIO C IPAaKTUYECKUM IIPUMEHEHHEM JOCTHKEHHM HAyKu W
BOCIIMTaAHHUHA JIeATETLHOCTRI0 YUYE€HOTO, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOCHHUE

YCTOWYHBOTO OYIYIIEro;

- 3CTETUYECKOE OTHOIIEHNUE K MUPY, BKJIIOUasl 3CTETUKY MaTeMaTHYECKUX
B yactu 3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peIIeHUud, paccyXIeHUH,
ICTETHIECKOrO0 BOCIIPUMMYHUBOCTh
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIleKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;

- c(hopMHpPOBAaHHOCTh YMEHHUS NPUMEHATh MaTEeMAaTUYECKUE 3HAHUS B
B yactu MHTEpecax 3J0pOBOTO M Oe30macHoro oOpas3a >KHU3HU, OTBETCTBEHHOE
¢usndeckoro OTHOLIEHHE K CBOEMY 3JI0pPOBBIO (3mopoBoe NUTaHUE,
BOCITHTAHHA cOaraHCUPOBAHHBIN PEKUM 3aHATUI U OTIbIXa, PEryisgpHas puznyeckas

aKTUBHOCTh), (U3UYECKOE  COBEpPUICHCTBOBAHME TIPU  3aHATHUSAX

CIOPTUBHO-03/I0POBUTEIBLHOM JIEATENBHOCTBIO;

- TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH TPYIOJIOOUS, MHTEpEC K
B uactu pasnu4HbIM cepaM MpodhecCHOHAIBHOW JesTeIbHOCTH, CBA3aHHBIM C
TpyAOBOIo MaTeMaTUKOM
BOCIIUTAHUSA

U ¢€ MPUJIOKCHHUSIMHU, YMEHHE COBEPILATh OCO3HAHHBIA BHIOOp Oymymieit
npoeCCUU  HW  PEaIu30BBIBATh COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTD 51 CIIOCOOHOCTD
K MaTeMaTH4ecKoMy 00pa30oBaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEl JKM3HM, TOTOBHOCTb K AQKTUBHOMY Y4YacTHIO B pCIICHUH




MMPAKTUYCCKUX 3aaa4d MaTeMaTHIeCKOM HAIpaBJIICHHOCTH;

B yactn
IKOJIOTNYECKOr0
BOCIIUTAHUSA

- cOPMUPOBAHHOCTbh HKOJIOTMUYECKON KYNbTYpbl, TOHUMAHUE BIIHMSHUS
COIIMAIbHO-3KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHHE IPUPOJHON U
COLIMAJILHOM CpeJibl, OCO3HAHHE INI00ATBLHOTO XapaKTepa IKOJIOTHUECKUX
npoOJjeM, OpUEHTAIMSl HA MPUMEHEHHE MATEMaTHYECKUX 3HAHUU IS
pelieHus 3amady B O0JIaCTH OKpY)Kalolleld cpenbl, IJIaHUPOBAaHUE
MOCTYIKOB M OLEHKH UX BO3MOXHBIX MOCIEACTBUN ISl OKPY>KaOIIEH
Cpenbl;

- c(OpMHPOBAHHOCTD MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
B 4acTu HEHHOCTH | coBpeMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOLIECTBEHHON MPAKTHKH,
Hay4YHOI'0 IIOHUMaHue MaTeMaTU4eCKON HayKHu
MO3HAHUA Kak cQepbl 4YelIOBEUEeCKOW JACATEIBHOCTH, JTalloB €€ pa3BUTHS U
3HAYUMOCTU  JJI  pa3BUTHA  LMBWIM3ALMM, OBJAJACHHUE  SI3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOW KYJIbTYpOM KakK CpEACTBOM IIO3HAHUS
MHUpPa, TFOTOBHOCTb OCYIIECTBJIATH IMPOEKTHYIO M MCCIIEI0BATEIbCKYIO
JIeATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIE.
ILlnanupyemsie
pe3yJabTaThl OcHOBHBIE IOKA3aTeJIM OLEHKH pe3yJbTaTa
OCBOCHMS

Memanpedmemubtepe3yﬂbmambt, 6 mom uucinie:

1. YHuBepcaibHble YueOHbIe IO3HABATE/IbHbBIE /IeiiCTBUS

Ba3zoBble
JOrHYecKue
JNeHCTBUA

- BBIABIATH U XapaKTEpU30BaTh  CYLIECTBEHHbIE  IPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHATUNA, OTHOLICHUN MEXIY MOHSTUSIMH,
(bopMyITHpoBaTh ornpezeneHus HOHSITUH, yCTaHaBIUBaTh
CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALUK, OCHOBAHUS JUI1 0000LIECHUS
U CpaBHEHHUS, KpUTEPUHU IPOBOJAUMOI0O aHAIN3a;

- BOCHpPUHUMATbH, (OPMYIMPOBATE U NPeoOPa30BHIBATH CYKICHUS:
YTBEpAUTENIbHBIE U OTpHUIATENbHbIE, €IMHUYHbIE, YAaCTHbIE U OOIIHeE,
YCIIOBHBIE;

- BBISIBJIIATh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U H
NpoTHBOpeuus: B (akTax, JaHHBIX, HAOMIOJACHUAX M YTBEPXKICHMSX,
IpeJularath KpUTEpHUH
JUISl BBISIBJIEHUS 3AKOHOMEPHOCTEN M IPOTUBOPEUNIL;

- JIeJ1aTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, T€AYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIOYEHUH, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

- TPOBOJAUTH CAMOCTOSTEIbHO JIOKA3aTeJbCTBA MaTeMaTHYECKHX
yTBEP)KICHUH  (mpssMBlE M OT  HPOTHBHOTO),  BBICTPAUBATh
apryMeHTaluIo, IPUBOJIUTH MIpUMEpBI
U KOHTPIPUMEPBI, 000CHOBHIBATh COOCTBEHHBIE CYXAECHUS U BHIBOJIBL;

- BBIOMpATh criocod perieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO
BAapMaHTOB pEIICHHUs, BHIOMpaTh HauOojee MOAXOIANIMNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnble
HCCJIe10BaATEILCKHE
NeHCcTBHUA

- UCIOJIB30BaTb BOIIPOCHI KAk MCCIEIOBATEIbCKUI HHCTPYMEHT
MOo3HaHUs, (POPMYIUPOBATH BONPOCH, (UKCHPYIOIIHUE MPOTUBOpPEUHE,
npobieMy, yCTaHaBIUBaTh KCKOMOE U JaHHOE, (POpMUPOBATh TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

- IPOBOJUTH CAaMOCTOATENIBHO  CIUIAHUPOBAHHBIA  OKCIIEPUMEHT,
WCCIIEIOBaHNE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BEKTa, SIBICHUS, IPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXITy
00BEKTaMHU, SIBJICHUSIMHU, IPOLECCAMH;




- CaMoOCTOSITeTLHO (OPMYJIMPOBATh OOOOIIEHUS ¥ BBIBOJBI TIO
pe3ynbrataM TpPOBEAEHHOTO HAOJIONEHUS, UCCIICOBAHUS, OIICHUBATH
JOCTOBEPHOCTH MOJTYYSHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHHUH;

- IPOTHO3MPOBATh BO3MOKHOE PA3BUTHE MPOIECCa, a TAKXKE BBIBUTATH
MIPETIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pa6ora ¢
uHdopmanmnei

- BBIIBIAITH JEPUIUTH WHPOPMALUU, TAHHBIX, HEOOXOAMMBIX IS
OTBETa Ha BOIIPOC U JJIs PELIECHUS 3a1a4uu;

- BbIOMpaTh WHPOPMALMIO U3 HUCTOYHHUKOB PA3JIUYHBIX THUIIOB,
aHAJIN3UPOBATh, CUCTEMATHU3UPOBATh " HUHTEPIPETUPOBATH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpECTaBICHNUS;

- CTPYKTYpPHUpOBaTh HMH(OpMAIUIO, MPEICTaBIATh €€ B pa3IMYHBIX
(opmax, HIUTIOCTPUPOBATH TPAPHUECKH;

- OLIGHUWBaThb HAAEKHOCTh MHGOPMAIMM IO  CaMOCTOSITEIBHO
c(OPMYIHPOBAHHBIM KPUTEPHSIM.

2. YHuBepcajibHblIe K

OMMYHHKATHUBHBIC HeﬁCTBHﬂ

Oomenne

- BOCHpPUHMMATh U (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBUU C
YCIOBUAMHU U LEJNAMHU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHUA B YCTHBIX
U TMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY PELICHUs 3a7auH,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

- B XoJie 00CYXKIEHHUs 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYXAaeMon
TEMBI, HpO6JIeMI)I, pemaeMoﬁ 3aJa4yu, BbICKA3bIBaTh WJACH, HAIICJICHHBIC
Ha TOMCK pEIIEHMs, CONOCTaBIATh CBOM CYXKJIEHHUS C CYXKICHUSIMU
JNPYTUX YYacTHHUKOB JaMajora, oOHapyXuBaThb pa3iMuve€ U CXOJICTBO
NO3ULMH, B KOppeKTHOW ¢opme (GopMynupoBaTh pa3HOIIACHs, CBOU
BO3PAXXECHUS;

- TPeICTaBIATh PpEe3yNbTaThl pELICHUs 3aJaud, SKCIIEPUMEHTA,
UCCIIEIOBaHMs, IPOEKTa, CaMOCTOSTENbHO  BBIOMpATh  (opmar
BBICTYIJICHMS C Y4€TOM 3a/1ad Mpe3eHTalud U O0COOEHHOCTEH
ayJIUTOPHUH.

CoBMecTHAs
NeATEJbHOCTh

- TOHMMAaTh M  HCIOJB30BaTh IPEHMYILECTBA KOMaHAHON W
WHIWBHUIYAIBHOW pabOTHl MPH pEIIeHUH YYeOHBIX 3a/1ad, MPHHUMAThH
Lelb  COBMECTHOM  JEeATENbHOCTH, IUIAHUPOBATH  OPTaHU3AIUI0
COBMECTHON palOThI, pacmpenemsiTh BHABI PabOT, JOTrOBapHBATHCA,
oOCyXJaThb TpoIecC M pe3yibTaT paboThl, 0000IIaTh MHEHUs
HECKOJBKHUX JIOJCH;

- y4JacTBOBaTh B TpPYNNOBBIX (opmax paboThl (0OCYyXaeHUs, 0OMEH
MHEHH, «MO3TOBBIE WITYPMBI» W HWHBIE), BBHINOJHATH CBOIO YacTb
paboThl M KOOPAMHMPOBATH CBOM JEMCTBUSA C JAPYTUMH 4JIE€HAMH
KOMaH/Ibl, OLIEHWBATh KAyeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO
KpUTEpHsIM, C(HOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3. YHuBepcaJbHbIE P

CryJIsiTUBHBIC HeﬁCTBHH

Camoopranmu3anusi | - COCTaBJISITh IIJIaH, aJITOPUTM PELLIECHUS 3aauH,
- BBIOMpATh CMOCOO pemieHus ¢ YYETOM HUMEIOIIHUXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH,
- apryMEHTHPOBATh M KOPPEKTHPOBATh BAPWAHTHI PELICHUN C Y4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPOJIb - BJIaJIETh HAaBBIKAMU I103HABATEIbHOW peQIIEKCUM KaK OCO3HaHUs

COBCPHIACMBIX JIEHCTBUI U MBICITUTEIbHBIX MMpoLIeCCOB, UX PE3YJILTATOB,
BJIaJCTH crocobamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpomecca U
pe3yiibTaTa pCUICHUA MaTeMaTHU4eCKOMH 3aga4u;

- NpEABUIACTE TPYAHOCTH, KOTOPBLIC MOTYT BO3HHWKHYTH INPU PCIICHUN




3a/ladyl, BHOCUTh KOPPEKTUBbI B JI€ATEIbHOCTh HA OCHOBE HOBBIX
OOCTOSITENTLCTB,  JAHHBIX, HAWJIEHHBIX  OMIMOOK,  BBISIBICHHBIX
TPYAHOCTEM;

- OLIGHWBATh COOTBETCTBUE DPE3yJbTaTa IETU U YCIOBHSIM, OOBSICHSATH
MIPUYMHBI JOCTUKEHUS WM HEIOCTHXKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH,
HaXOJUTh OMIHOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

OcHnoséHnble noxkazamenu OUCHKU npedmemublxpes’yﬂbmamoe:

1) cBOOOIHO OIEpUPOBATH TOHATUSMH: PALMOHAIBHOE YUCIO, OSCKOHEYHAs MEpUOIYecKast
IpoOb, MPOLEHTHI, UPPALUOHATIBHOE YHMCIO, MHOKECTBA PALMOHAIBHBIX M JEHCTBUTEIIBHBIX
YHCel, MOAYJb JCHCTBUTENBHOTO YHCIA; MPUMEHATh IpOoOM M TMPOLEHTH I PEIICHHS
NPUKIAAHBIX 3aJad W3 Ppa3IM4YHBIX OTpaciedl 3HaHUH W peasbHOM KHU3HHM; IPUMEHSTbH
npuOIMKEHHBIE BBIYMCICHUSA, TMpaBHJIA OKPYIJICHHSA, TPHUKUAKY W OLEHKY pe3yibTara
BBIUUCIICHUH; CBOOOJHO ONEPUPOBATH IOHATHEM: CTENEHb C LEJIbIM IIOKa3aTeleM,
HCIOJIb30BaTh MOAXOASIIYI0 (OpMy 3alucH JACWCTBUTENBbHBIX YHMCENT JUId PELICHUS
NPAaKTUYECKUX 3ajjad M MPEJCTaBICHUS JaHHBIX; CBOOOJHO ONEPUPOBATH IOHATHEM:
apu(METHIECKUI KOPEHb HATYPaIbHOH CTENEHH; CBOOOIHO ONEPUPOBATH MOHATHEM: CTETICHb C
palMOHANBHBIM [OKa3aTejleM; CBOOOJHO ONEepUpOBaTh MOHATUAMM: Jiorapudm yucia,
JECATUYHbIE W HaTypallbHbIe JIOTapu(MbI; CBOOOJHO ONEPUPOBATH TMOHSATHIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHCJIOBOIO apryMeHTa; ONEepHpOBAaTh MOHATUSAMHU: APKCUHYC,
ApPKKOCHHYC M apKTaHI'€HC YHCIOBOT'O apryMeHTa.

2) cBOOOIHO OMEPUPOBATh MOHATUSMU: TOXICCTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUSI U YPaBHEHUA-CJIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA, IPUMEHATH pa3IMuHbIC
METO/bl pEIIEHUs] palMOHAIBHBIX U JAPOOHO-PALlMOHAIBHBIX YpaBHEHHH, MPUMEHSTh METOJ]
MHTEPBAJIOB I PEIICHHs] HEPaBEHCTB; CBOOOJHO ONEPUPOBATH MOHSATHAMHU: MHOTOWIEH OT
OJTHOM MepeMEeHHOM, MHOTOYJIeH C LIEeIbIMU KO3(ppuLmeHTaMu, KOpHU MHOTOWIEHA, IPUMEHATh
JIeJICHUEe MHOIOWIEHa Ha MHOTOWIEH C OcTaTkoMm, TeopeMy be3dy m Teopemy Buera nns
pemieHust 3aj1ad;  CBOOOJHO ONEPHPOBATh MOHATHAMM: CUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpUlla, ONPEAENUTENb MATpUlbl 2 X2 U €ro TreoOMETPUYECKH CMBICI, HCIOJIb30BATh
CBOMCTBA ONpENENNTENs 2 X 2 Ui BBIYACICHUS €r0 3HAUEHUS, IPUMEHATD ONPENEITUTENN AJIs
pElIeHNs CUCTEMBl JIMHEWHBIX YpPaBHEHUH, MOJEIUPOBATh pEaJIbHbIE CUTYAllUd C MOMOIIBIO
CUCTEMBI JINHEHHBIX ypaBHEHHUH, UCCIEN0BAaTh MOCTPOECHHBIE MOJEIN C MOMOIIBI0 MAaTpHUIl U
ONPEACINTENECH, WHTEPIPETUPOBATh MOJYYEHHBIM PE3YyJbTaT, MCIOJIb30BaTh CBOMCTBA
JNEUCTBUI C KOpPHSAMHM JUIsl NpeoOpa3oBaHMs BBIPAKEHH; BBINOIHATH IMPEOOpa3OBaHUS
YHCJIOBBIX BBIPAKEHUH, COJEpKAIIMX CTENEHU C pallOHaJIbHBIM IOKa3aTeeM; UCIIOJIb30BaTh
CBOWCTBa JorapuMOB Ui NpeoOpazoBaHMsl JOrapuPMHUUECKUX BBIPAKEHH; CBOOOIHO
OIIEpUPOBATh MOHATUSMU: UppALlMOHAIbHbIE, TOKA3aTeNbHbIE U JIOrapu(MUIECKUE YPAaBHEHNUS,
HaXOJUTh UX PEUICHMS C MOMOLIbI0 PABHOCWIIBHBIX NEPEXOAOB WM OCYLIECTBIISAS MPOBEPKY
KOpHEH; NpPUMEHATb OCHOBHBIE TPUTOHOMETpUYECKHe (GOpMyNbl Ui TpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHHI; CBOOOIHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, TPUMEHATh HeoOXoauMble (GOPMYINbl Ui  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHX YpPaBHEHUH; MOJIEIMPOBATh pPEANbHbIE CUTYAIlMM Ha sI3bIKE aireOpsl,
COCTaBJISTh BBIPAKEHHUS, YpaBHEHHUS, HEPABEHCTBA 110 YCJIOBHUIO 3a/ayH, WCCIEI0BaTh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara aireOpbl.

3) cBOOOAHO oOMEepHUpOBaTh MOHATHAMHU: (YHKIHUS, CrOCOOBI 3amaHus (QYHKIUH, B3aUMHO
oOpaTHble (YHKUUHU, KOMOO3MLHUSA (GYHKUMH, rpaduk (DYHKIHMH, BBIIOIHATH 3JI€MEHTAapHbIC
npeoOpa3oBanus TrpadukoB (GYHKIUH; CBOOOJHO OMNEpUPOBATH MOHATUAMU: 0O0JIACTb
ONpeNieJIeHUs W MHOXKECTBO  3HAueHUM  (QyHKUMH, HYId (QYHKIUH, T[POMEXKYTKH
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBATh MOHATUAMU: YETHBIE M HEYETHbIE (DYHKUHUU,
nepuoandeckue (QyHKIHUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl U MUHUMYMBI
dbyHkuMu, HanOosbIIee W HaWMEHbIIEe 3HaYeHWe (YHKIMM Ha TPOMEXYTKE; CBOOOITHO
OIIEpPUPOBATH MOHATHAMM: CTeNeHHas! (YHKIUS C HATYPAJIbHBIM U IIeJIbIM [TOKa3aTesieM, rpaduk




CTENEeHHON (DYHKIMM C HaTypaJlbHBIM U LIEJIbIM [TOKa3aTenaeM, rpaduk KOpHsS n-Oi CTENEHU Kak
¢byHKIMH OOpaTHOM CTENeHM C HaTypalbHBIM II0Ka3aTejeM; OIEePHpPOBATh MOHATHIMMU:
JUHEWHas, KBaJpaTU4yHas M JApOOHO-IMHENHHAas (DYHKLUMHU, BBIIOJHATH 3JIEMEHTapHOE
UCCIIEIOBAaHNE M  TOCTPOGHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMH:
HoKa3aTejabHass M Jorapupmuueckas (QpyHKIMHM, MX CBOMCTBA U rpaduKH, HCIOJIb30BaTh HX
rpaduKy U pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKAs
OKpPYKHOCTb, ~ ONpEJAEICHUE TPUTOHOMETPHUUECKUX (YHKLUUH  YUCIOBOIO  apryMeHTa;
UCTOJb30BaTh Tpaduku (GYHKIMHA Ui KCCIEAOBAaHUS TMPOIECCOB M 3aBHUCHUMOCTEH NpU
pelIeHNH 3a7ay U3 APYruX y4eOHBIX IPEIMETOB U pealbHOW KU3HH, BbIpaXkaTh (popMmyiamu
3aBUCUMOCTH MEXIY BEINYUHAMU;

4) cBOOONHO ONEPUPOBATH HOHITUSIMHU: apUPMETHYECKas M TEOMETPUYECKas IMporpeccus,
0eCcKOHEeuHO yOBIBaOIIasi TeOMETPUYECKast MPOTPECCHs, TMHEHHBINA M SKCIIOHEHIIUAIBHBIA POCT,
(GopMyIa CIIOKHBIX MIPOLEHTOB, UMETh IPECTABICHUE O KOHCTAHTE; UCIIOIb30BaTh MPOrPECCUU
JUISL pEeUIeHUs PeajibHBIX 3a]ad MPUKIATHOTO XapaKTepa; CBOOOAHO ONEPHUPOBATH MOHATHIMH:
II0CJIeI0BATENbHOCTb, CIIOCOOBI 3aJaHMsI 10CIIE10BaTEIbHOCTEH, MOHOTOHHbBIE U OTPaHUYECHHBIE
IIOCJIE0BATEIBHOCTH, IIOHUMATh OCHOBBI 3apOKICHHS MAaTEMaTHYECKOTO aHAIM3a KaK aHaau3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSMU: HENpPEpbIBHbIE (YHKLHH, TOUYKU
paspbiBa rpaduka (QYHKIWH, acUMITOTHl rpaduka (YHKIUH; CBOOOJHO OIEPUPOBATH
NOHATHEM: (YHKIHWS, HEMPEPhIBHAS HA OTPE3KE, IPUMEHITh CBOMCTBA HETIPEPBIBHBIX (DYHKITHIA
JUI pelleHus 3ajady; CBOOOJHO ONEpPUpPOBATH INMOHATHSAMM: IE€pBas W BTOpas MPOU3BOAHBIE
¢byHKIMHU, KacaTenbHas K TpaguKy (GyHKIIMH; BEIYUCIATH POU3BOTHBIC CYMMBI, IPONU3BEICHHUS,
YaCTHOIO M KOMIIO3UIMM [JBYX (YHKLUUH, 3HATh IPOM3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMIL;
HCI0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIIEHUs 3a/1a4.

5) cBOOOAHO OmEPUPOBATH MOHATUSMH: MHOXECTBO, OIEPAlMA HAJ MHOXECTBAMH;
HCIIOJIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIM arapaTr Il ONMCAaHUs pealbHBbIX IPOLECCOB U
SBJICHUM, TpU PpEIIEHUH 3a1ad U3 JPYruxX Yy4eOHBIX NPEAMETOB; CBOOOJHO OIEPUPOBATH
MOHATUSAMM: OIPEIECICHUE, TEOPEMA, YpPaBHEHHUE-CJIEICTBHE, CBOMCTBO MAaTEMaTUYECKOIO
00BEKTa, 10KA3aTeNIbCTBO, PABHOCUIIbHbBIE YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOJIHO OTIEPUPOBATH TOHITUSMHE: HATYPAILHOE U LIEJIOC YHCII0, MHOXKECTBA HATYPAIbHBIX
U LEJBIX YUCEJI, UCIIOIB30BaTh Npu3HaKku Aeaumoctu nensix uncen, HOJ u HOK naTypaibHbIX
qycen JUIsl pelleHus 3a/1a4, IPUMEHATh alropuT™ EBkiuaa; cBoOOIHO onepupoBaTh MOHITHEM
OCTaTKa 10 MOAYJIIO, 3allMCBhIBATh HATypaJbHBIE YKCIIA B PA3JIMYHBIX MO3ULMOHHBIX CHCTEMAX
CUMCJICHHS; CBOOOJHO OIEpUpPOBaTh MOHITUSAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX ~ YMCEeJ, NpPEeACTaBIsATh KOMIUIEKCHBbIE 4YHciaa B  anreOpandyeckod H
TPUTOHOMETPUUYECKON (hopMe, BBHIIOIHATh apu(pMeTHYecKue ornepanui ¢ HUIMH U U300paxkarhb
Ha KOOPJAMHATHOM IIJIOCKOCTH.

7) cBO0OO/IHO OIepUpPOBATh MTOHATUSIMH: UPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIC
u JorapuMuyeckue HEpaBEHCTBA, HAXOJIUTh WX pEIIEHUS C MOMOIIBI0 PABHOCHIBHBIX
MIEPEXO0/I0B; OCYLIECTBJIATh OTOOP KOPHEW MpHU PELIEHUU TPUTOHOMETPUYECKOTO YpaBHEHUS;
CBOOOJHO  ONEpPHpPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO, IMPUMEHSTH
HeoOxouMble (POPMYJIBI Ul PEHICEHHUsS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;
CBOOOJHO  ONepupoBaTb  MOHATHSMM:  CHCTEMa M COBOKYNHOCTb  ypaBHEHUH
Y HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CHCTEMBI-CIIE/ICTBHS, HAXOJAUTh PEIICHUS] CUCTEMBI U
COBOKYITHOCTEH palMOHAJIbHBIX, HMPPALUOHANBHBIX, MOKa3aTeJIbHBIX M JIOTapHU(PMUUECKHX
YPaBHEHWH W HEPABEHCTB; peEllaTh paldOHAIbHBIE, HWPPALMOHAIBHBIE, I10KA3aTEIbHBIE,
norapupMUUECKUe U TPUTOHOMETPUUECKUE YPaBHEHUS U HEPABEHCTBA, COJIeprKalllie MOLYIU U
napaMeTpbl; NPUMEHATh Tpapuyeckre METOJbl JIi PpEeUIeHHs] YpaBHEHUHW M HEPaBEHCTB,
a TaKXke 3aJjad C IapaMeTpaMM; MOJEIMPOBaTh peajbHbIE CUTYallMM Ha SI3bIKE ajreOphl,
COCTABJISITh BBIPAXKEHUS, YPABHEHMs, HEPABEHCTBA M HX CHCTEMBI IO YCJIOBHMIO 33J1a4H,
HCCIIeIOBaTh TIOCTPOCHHBIE MOJIEIH C UCIIOJIb30BaHUEM armapara airedopbl, HHTEPIPETUPOBATh
MTOJTYYEHHBIN pe3yJbTar.

8) cTpouTh rpauKu KOMIO3HIUH (YHKIHA C NOMOLIBIO DJIEMEHTAPHOTO WCCICIOBAHHS H




CBOWCTB KOMIIO3WIIMM JBYX (YHKIUH; CTPOUTh TEOMETPUYECKHE O0O0pa3bl ypaBHCHHH U
HEpaBEHCTB Ha KOOPAMWHATHON IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: Tpaduku
TPUTOHOMETPUYECKUX (YHKIHIA; TPUMEHATh QYHKIUH TSI MOACIMPOBAHHUSA M HCCICIOBAHUS
peabHBIX MPOIECCOB.

9) wucmonmb30BaTh MPOHM3BOMHYIO ISl  HCCIIENOBaHHMs (DYHKIMM HAa MOHOTOHHOCTB
U OKCTPEMYMBI; HAXOIUTh HauOOJbIlIee M HAMMEHbIIee 3HaYCHUs (DYHKIIMH HETPEpPhIBHON Ha
OTpPE3KE; UCIOJIB30BATh MPOU3BOAHYIO ISl HAXOXK/ICHHS HAMIYYIIeTO PEHICHUS B IPUKIAIHBIX,
B TOM YHCJI€ COLUAIBHO-KOHOMUYECKUX, 3a/1a4ax, JUIsl OMpPEeeSICHUs] CKOPOCTH M YCKOPEHHS
mporecca, 3aJaHHOro (opMyslod MIM TIpadUKOM; CBOOOIHO ONEPUPOBATH TOHATHIMU:
nepBooOpasHasi, onpeeIEHHBIA HHTETPall, HAaXOAUTh EPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKITHIA
U BBIYUCIIATH HHTErpall o popmyine HeroToHa—JIeiiOHmMIa; HaXOAUTh MJIOMAAN TUIOCKUX (HUryp
U O0BEMBI TEl C TMOMOINBIO HMHTErpala; HUMETh MPEJCTaBICHHE O MaTeMaTHYECKOM
MOJICTMPOBAaHHHM Ha TPHMEpE COoCTaBleHHA au(epeHInaNbHbBIX YpaBHEHUH; pemarb
NPUKIIAJHBIE 33/1a4M, B TOM YHCJIE COLMATBHO-3KOHOMUYECKOTO M (DPU3NYECKOTO XapakTepa,
CpeICTBaMU MaTEeMaTHUECKOTO aHAIIN3A.

10) cBOOOIHO OIEPUPOBATH OCHOBHBIMU IMOHSATHSIMH CTEPEOMETPHUU IPHU PEIICHUU 3aaad |
NPOBEJCHUN MAaTEMaTHYECKUX PacCyKIACHHI; MIPUMEHATh aKCHOMBI CTEPEOMETPHHU U CICICTBUS
U3 HHUX TPH PEIICHHH TeOMETPHUYECKUX 3a7ay; KIACCU(PHUIMPOBATH B3aUMHOE PACIIOIOKEHHE
OpSIMBIX B TPOCTPAHCTBE, TUIOCKOCTEH B NPOCTPAHCTBE, NPAMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE; CBOOOTHO ONEPHPOBATH MOHSATHAMH, CBSI3aHHBIMHU C YIJIaMH B IPOCTPAHCTBE:
MEXIy NPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSMOW M IUIOCKOCTBIO; CBOOOJIHO OMEPUPOBATH
MOHSTHAMH, CBSI3aHHBIMH C MHOTOTPaHHMKaMH; CBOOOJHO pacrio3HaBaThb OCHOBHBIC BHIbI
MHOTOTPaHHUKOB  (TMpW3Ma, THUpaMHUAa, NPSIMOYrOJbHBIM  Hapajienenunen,  Kyo);
KJIacCH(HUIMPOBATh MHOTOTPAHHHUKH, BBIOMpAask OCHOBaHHS JUIS KiacCH(UKAIMK; CBOOOIHO
OTIEpPUPOBATH MOHATHSAMH, CBI3aHHBIMU C CEYCHHEM MHOTOT'PAaHHHUKOB IIOCKOCTBIO; BBIITOIHSATH
napajulelbHOe, IEHTPAJIbHOE M OPTOTOHAJIBHOE IPOSKTHpPOBaHME (UIyp Ha IUIOCKOCTS,
BBITIOJIHATE M300pakeHHst (QUryp Ha TUIOCKOCTH; CTPOHMTH CEYEHHUS MHOTOTPAaHHHKOB
Pa3IUYHBIMU METOAAMH, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHCISTH IUIOMIAH ITOBEPXHOCTEH
MHOTOIPaHHUKOB (IIpU3Ma, MUPaMUAA), TEOMETPUUYECKUX Tel C TNPUMEHEHUEM (QOpMyII;
CBOOOJHO  ONEpUPOBATh TOHATHSMH: CHMMETPUST B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTb CHMMETpUU (UTYpbI; CBOOOIHO
OTIEpPUPOBATH TOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPJMHATAM B MPOCTPAHCTBE;
BBINOJIHATE JACUCTBUS HaJ BEKTOpaMM; pellaTh 3ajayd Ha JI0Ka3aTeJIbCTBO MaTeMaTHUECKUX
OTHOIICHUHA W HAaXOXJICHHE T'€OMETPUYECKUX BEJIMYWH, MPHUMEHSS H3BECTHBIE METOIBI TPHU
pelIeHN MaTeMaTHYeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIOXHOCTH; NPUMEHSTh
MPOCTEUIINE TPOTPAMMHBIE CpEICTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH
peLIEHNH CTEPEOMETPHUECKUX 33a/ad; W3BJIEKaTh, NMPEOOpPa3OBBIBATE U HMHTEPIPETUPOBATH
WH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PHUTYpax, MPEICTABICHHYIO Ha YepTEKax
U PHUCYHKaX; MPUMEHSATHh IMOJY4YEHHbIE 3HAHHMsS Ha IpaKTHKe: CPaBHUBATh U aHAIM3HPOBATH
peanbHBIE CUTYallH, TPHUMEHSATh W3YYEHHBIE TMOHATHS B TPOIECCe TIOMCKA PEIICHHS
MaTeMaTHYeCKl CQOPMYJIMPOBAHHOW MpPOOJIEMbI, MOJEIUPOBAaTh pealibHble CHUTYyalluu
Ha SI3BIKE TEOMETPHH, HCCIIEIOBATH MMOCTPOSHHBIE MOJIENIN C HCIIOJIB30BAHUEM T€OMETPHUECKUX
NOHATUH W TeopeM, ammapara ainreOpbl, pelaTh MpPaKTHYECKUe 3aJayd, CBS3aHHBIE C
HaXOXXJICHHEM TeOMETPUYECKHX BEJIMYWH, WMETh NpPEICTaBICHHS OO0 OCHOBHBIX JTarax
Pa3BUTHS TEOMETPUH KaK COCTaBHOM YacTu (pyHaMEHTa pa3BUTHUS TEXHOJIOTUH.

11) cBOOOTHO OMEPUPOBATh MOHSATHIMH, CBS3aHHBIMH C IMJIMHAPHYCCKOH, KOHHYECKOH H
cepruueckoil MOBEPXHOCTSAMH, OOBACHATH CIIOCOOBI MOJYYEHMS; ONEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMHU C TellaMH BPALICHUS: IUJIMHIPOM, KOHYCOM, cepoll W mapoMm; pacro3HaBaTh
Tesla BpaleHus (UMWIMHAP, KOHYC, cdepa M map) U OOBICHATH CIOCOOBI MOJY4EHHUs Tell
BpAIICHHS;, KJIACCH(PHUIMPOBATh B3aMMHOE PACIONIOKEHUE cepbl U TUIOCKOCTH; BBIYHCIIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHHs, 00bEMBI M IJIOMIAIN TOBEPXHOCTEH




MHOTOI'PaHHUKOB M TeJl BpallleHHsI, FEOMETPUUECKUX TeJ C MPUMEHEeHHEeM (HopMys1; cBOOOIHO
OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOMHALMSAMH Tell BPALCHUS ¥ MHOTOTPAaHHUKOB!
MHOTI'OI'pDAaHHHK, BIHCaHHBI B cdepy M ONMCaHHBI OKOJIO cdepsl, cdepa, BIUCaHHAs B
MHOTOTPaHHUK WJIM TEJIO BPALIEHUS; BBIUUCIATH COOTHOLIEHMS MEXAY IUIOMIAIAMU
NOBEpXHOCTEH M 00bEMaMU NOJOOHBIX Ted; M300pa)kaTb HU3ydaeMble (DUTYpbI, BBITOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEIKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHJ CBEpXY, COOKY,
CHM3Y, CTPOUTb CEYEHHUs TeJ BpAIlEHUs; M3BJIEKATh, MHTEPIPETUPOBATh U NPeoOpa3oBhIBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PHUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKaX; CBOOOJIHO OIIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE; BBIIOIHATH ONEPALIH
HaJ BEKTOpaMH; 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPJIMHAT; peliarh
reOMETPUUECKHUE 3314 Ha BBIUMCIIEHUE YIJIOB MEXy NMPSMBIMU U INIOCKOCTSIMHU, BBIYMCICHHUE
paccTosHUM OT TOYKU A0 IUIOCKOCTH, B II€JIOM, HAa NPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOAa IpH PpEIIEHUH; CBOOOJHO ONEPUPOBATH NOHATUSAMM, CBA3AHHBIMU C JBM)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI; BBIMOIHATh M300paKEHUSI MHOTOTPAHHUKOM H Tel
BpAallEHMs NP MapajuIe]IbHOM NEPEeHOCe, LEHTPAIbHOM CUMMETPUH, 3€pPKaIbHOW CUMMETPHH,
IIPH TIOBOPOTE BOKPYT MPSIMOii, IpeoOpa3oBaHus MOI00uUS; CTPOUTH CEUEHUSI MHOTOTPaHHHKOB
U TeJl BpallleHUs: CeUeHUs IMINHpa (MapajulebHO U NEPIEHIUKYIIPHO OCH), CEUEHHs KOHYyca
(mapajuieIbHOE OCHOBAHMIO M IIPOXOJAIIEE 4Yepe3 BEpUIMHY), CEYEHHUs IIapa; HMCIOJb30BaTh
METOJIbl MOCTPOEHUSI CEUYEHUMN: METOJ CJIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METO]
IIEpEeHOCca CEeKYIIeH IUIOCKOCTH; JO0Ka3blBaThb TIE€OMETPUYECKHE YTBEpXKIEHHS; IHPUMEHSTbH
reoMeTpuueckue (akTbl I pEIICHUS CTEPEOMETPHUYECKUX 3a4ad, NPEAIoIararoiinux
HECKOJIbKO ILIaroB PELICHMs, €CJIM YCIOBMs NMPUMEHEHUS 3aJjaHbl B SBHOW M HEABHOU (opme;
pemiate 3a7ayd  Ha JI0Ka3aTeJIbCTBO MATEMaTHMUYECKUX OTHOLIEHUH U  HAXOXKICHHE
IE€OMETPUYECKUX  BEJIMYUH; INPUMEHATh HNPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAI[MOHHbIE CHUCTEMbl HPU PEIIEHUU CTEPEOMETPUUECKUX 3a]ay; MPUMEHSThH
[IOJlyYeHHbIE 3HaHMS Ha IPAKTHKe: CpaBHUBAaTh, AHAJIW3UPOBAaTh U OLIEHUBATh peaJIbHbIC
CUTYalluy, IPUMEHATh U3yUEHHbIE ITOHATHUS, TEOPEMBI, CBOICTBA B MIPOLIECCE MTOUCKA PELICHUS
MaTeMaTH4eCcKu c(OpMYIHMPOBAHHOM MPOOIEMBI, MOJICINPOBATh PEAIbHBIE CUTYAI[MH HA S3BIKE
re€OMEeTPUH, UCCIEA0BATh OCTPOCHHBIE MOJIETH C UCIOJIb30BaHUEM I€OMETPUUECKUX MOHATUN
U TeopeM, ammapara aiareOphl, pelath NPakTUYeCKUe 3a7ayd, CBA3aHHBIE C HAXOXIECHUEM
reOMETPUUYECKUX BEIMYMH; UMETh MpeACTaBIeHUsI 00 OCHOBHBIX 3Tallax pa3BUTHS I'€OMETPUU
KaK COCTaBHOW 4acTH GpyHAaMeHTa pa3BUTHsI TEXHOJOTHIA.

12) cBoOOmHO omepupoBaTh MOHATUSAMH: Tpad, MIOCKUi Tpad, CBI3HBIA Trpad, MyTh
B Trpade, Lenb, IUKI, JAEPEBO, CTENEHb BEPIIUHBI, JIEPEBO CIYYalHOTO SKCIHEPUMEHTA;
CBOOO/IHO OIEPUPOBATh MOHATUSAMU: CIYH4alHBIN SKCIIEPUMEHT (OMBIT), CIydailHOE COOBITHE,
JJIEMEHTapHOE cllydailHoe CcOoOBbITHE (3JIEMEHTAapHBIA HCXO0J) CIy4alHOTO OIBbITA, HAXOIUTh
BEPOSATHOCTH COOBITMM B ONBITAX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITUSMU;
HaxXoAuTh U (OPMYIUPOBATH COOBITHSA: MEpeceueHHe, OObEAUMHEHUE JTaHHBIX COOBITHIA,
cOOBITHE, TPOTHUBOIMOJOKHOE AAHHOMY, MCIOJB30BaTh AMArpaMMbl Oijepa, KOOPAWHATHYIO
OpsMyI0 Ul peLIeHHs 3a4ad, IOoJb30BaTbcsid (OPMYIOH CIOXKEHHUS BEPOSITHOCTEH JUIs
BEPOATHOCTEM JBYX M TpeX CIydyalHBIX COOBITHI; ONEpUpOBaTh MOHSTHUSIMH: YCJIOBHas
BEPOSTHOCTb, YMHOXKEHHE BEPOSITHOCTEH, HE3aBUCHUMBIE COOBITHS, JEPEBO CIIy4aifHOrO
AKCIIEPUMEHTA, HAXOJUTh BEPOSTHOCTU COOBITHI C MOMOIIbIO IpaBHJIa YMHOXKEHUS, JepeBa
CIIy4aifHOrO OIbITa, MCHOJB30BaTh (HOpMYIy IOJNHOM BeposTHOCTH, (Gopmyny baiteca mpu
pelleHnr 3a/ay, OMNpeAeNsATh HE3aBHUCHUMOCTh COOBITMH 1O (opMmyine M MO OpraHu3aluu
CIIy4ailHOrO 9KCIEPUMEHTa; NPUMEHITh M3y4YeHHble KOMOMHATOpHBIE (QOPMYINIBI IS
MIEPEYUCIICHUS 3JIEMEHTOB MHOXKECTB, JIE€MEHTAPHBIX COOBITHI CIIy4allHOTO OIBITA, PELIECHUS
3aja4d 10 TEOPUU BEPOATHOCTEH; CBOOOJHO ONEpUpPOBATh MOHATHAMM: OMHAPHBIA CIy4alHBINA
OTBIT (MCTBITAHUE), YCIIEX U HEyJaua, He3aBUCHUMbIE UCIIBITAHUSI, CEpUsl UCIIBITAHUNA, HAXOIUTh
BEPOSITHOCTH COOBITHI: B CEpUM MHCIBITAHUHA 10 TEpBOrO yCHexa, B CEPUM MCIBITAaHHUH
bepnymnu, B ombITe, CBSI3aHHOM CO CIyd4allHBIM BBIOOPOM U3 KOHEYHOW COBOKYIHOCTH;
CBOOOJTHO ONEpUPOBATh MOHATUSMH: CllydailHas BEJMYHMHA, paclpelielieHHe BEpOsSITHOCTEM,




JyarpaMmma pacnpeseneHus, OnHapHas cilydaiiHasl BEJIMYMHA, TEOMETPUYECKOE, OMHOMHUAIBHOE
pacnpezeieHue.

13) omepupoBaTh MOHATHUSMH: COBMECTHOE pAaCIpEICICHUE [BYX CIIy4allHbIX BEJIUYHUH,
WCIOJb30BaTh TaOJMIy COBMECTHOTO paCHpeAeieHHus JABYX CIIy4alHBIX BEJIMYMH JUIA
BBIICJICHUS. PACHpPElEICHUs] KaKO0M BEJIWYMHBI, ONPEIECICHHUsS HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYMH; CBOOOJHO OIEpUPOBATh IIOHATHEM MAaTEMaTUYECKOTO OXHUAAHUA ClydalHON
BEJIMYMHBI (pacrpeseeHns), IPUMEHITh CBOICTBa MaTEMAaTHYECKOTO OXKHUIAHUS IPU PELLICHUN
3aja4, BBIYUCIATH MATEMaTHYECKOE OXHJIaHHE OWHOMHUAIBHOTO M TE€OMETPUYECKOTO
pacrpeiesnieHuil; cBOOOHO ONEpUPOBaTh MOHATHSAMM: IUCIEPCHs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4alHOM  BEJIIMYUHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUU  CIyYalHOM  BEJIMYHHBI
(pacnpenieneHusl) Opy pelICHUM 3a/ad, BBIYUCIATH JAUCHEPCUI0 M CTaHJAPTHOE OTKJIOHEHHE
TE€OMETPHYECKOT0O U OMHOMHAIBHOTO  paclpelesieHUil;  BBIYUCIATH  BBIOOPOYHBIC
XapaKTepUCTUKH IO JaHHOM BBIOOPKE W OLIGHUWBAaThb XapaKTEPUCTUKU TIeHEepaIbHOU
COBOKYITHOCTH JIAHHBIX N0 BEIOOPOUYHBIM XapakTepucTukam. OLEeHUBATh BEPOSTHOCTH COOBITUI
U TIpOBEPATH  NPOCTEHIIME  CTATUCTUYECKUE  TUIOTE3bl, IOJB3YSCh  HU3YyYCHHBIMH
pacnpeneIIeHUsIMHU.

1.4. Kosin4yecTBO 4acOB HA OCBOEHHE MPOrpaMMbl Y4eOHOTI0 peaMeTa:

yueOHas Harpy3ka oOyuaromierocs 324/336 ugaca (2023/2024 r.H.), B TOM
17 (o) (<

JJIS OYHOH (POPMBI 00yYEeHUS:

aynuTOpHas yueOHas Harpy3ka oOyyatomierocs 318/308 vacos;

caMocTosiTeNIbHas paboTta odyuaromierocs -/20 4acos;

KOHCyJIbTalMu  6/8 yaca;

MIPOMEXYTOYHAs aTTecTalus -/8 4acoB.



2. CTPYKTYPA U COJAEPXKXAHUE YYEGHOI'O ITPEJIMETA
«MATEMATUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUAbI y4eOHOH padoThI

JJIs1 O4HOM (DOPMBI 00yYeHUsI

Bua yueOHoii padoTnhl Oobvem uacos
(2023/2024 2.n.)

YueOHasi Harpy3Ka (Bcero) 324/336
AyauTopHasi yyeOHasi HArpy3ka ooOy4alonierocsi (Bcero) 318/308
B TOM YHCJIC:
TEOPETUUYECKOE 00yUCHHE 220/202
NPAKTUICCKHUE 3aHSTHSI 98/98
npodeccuoHAILHO-OPHEHTHPOBAHHOE COlepPKAHUE

TEOPETHUECKOE 00yUCHUE 20/12

PAKTHYECKUE 3aHATHUS 10/10
CamocrosiTeibHas padboTa o0y4yawuerocs (Bcero) -/20
KoncyabTamun 6/8
IIpomexyTouHas aTrecTauus B GopMe IK3aMeHA -/8

Bcepoccuiickas npoBepouHas paboTa (Ipy HAJIMYKU 110 TAHHOMY Y4E€OHOMY
OpeaMeTy), OpraHmsyeMas B paMKax MEpONpHUSITHUH 10 OLEHKE KadecTBa
oOpa3oBaHus, MMPOBOJUTCA 3a CUET 00bEMa BpPEMEHHU, OTBEJICHHOTO Ha y4e€OHBIN
peaIMeT, COTJIACHO HOPMAaTHUBHO-TIPABOBBIM aKTaM.



2.2 TemaTu4ecKuil IJIaH U coiep:KkaHue ydyeOHOro npeaMmera «MaTtemMaTuka»

1U1s1 ouHOM hopmbl 00ydeHus (2023 r.H.)

HaumenoBanue Copep:xaHue y4e0HOI0 MaTepUaIa NPAKTHYECKUe 3aHATHS, O0bem
pa3/iesioB U TeM CaMoOCTOsITeJIbHAsE padoTa 00y4ar0IMXCcs 4acoB
1 2 3
1 cemecTp 94/42
Pa3nes 1. YUncaa u Biuncienns. MHoxkecTBa.
Tema 1 Coaep:xaHue yueOHOro MaTepuaJia 8/2
Pa3zBurtue 1 1.Ilenbie u panpoHabHble yncna. JlefictBurenbHble yncina. [IpubinxkeHHble BBIYNCIECHUS.
MOHSATHSA 0 YHCIIe [TpubimxeHHOE 3HaYEHNE BETMYMHBI U TIOTPEIIHOCTH MPUOIIIKEHHH. 2
2 2.KommnekcHeie yncna. ApudmMerndeckue 1eHCTBUS HaJ KOMIJICKCHBIMU YHCIIAMHU. 2
3 3.Kommiekcubie uncna. Tpuronomerpuyeckas Gpopma 3amucu yncia 2
4 4. llpakTnuyeckast padora Ne 1 «[loHsTHE MHOXKECTB YHCEID» 2
5 5.Bxo/1HO# KOHTPOJIB 2
Paznesn 2. ®ynknuu u rpapukun
Tema 2 Coaepxkanue yueOHOro MaTepuaa 8/4
DyHKIUM, UX 6 1.®yukiuu. CnocoOs! 3a1anus Gynkuuu. 'paduku pyaxnuu. CoiictBa GyHKIMN. 2
CBOIICTBA N 7 2.06patsble pyHKIH. O6IacTh onpeneneHus 1 001acTh 3HaueHui oopatHoit pynkuu. I'padux 2
rpauku. oOpatHol ¢pyHKIMK. CioxxHas QyHKIUS (KOMIO3HUIINS)
8 3.IIpakTnueckas padora Ne 2 «Dyukiuu. CoiicTBa GyHKIHN» 2
9 4 IlpeoGpazoBanue rpagukoB GpyHkiui. Bunsl npeobpazoBaHuii. 2
10 | S.IIpakrtuueckas padora Ne 3 «IIpeobpazoBanust rpadukoB QyHKIUI» 2
11 | IpodeccHoHATBLHO-OPHMEHTHPOBAHHOE COIEPKAHME 2
6. Onucanue MPoU3BOJICTBEHHBIX MPOIECCOB C MOMOIIbIO rpaduKOB QYHKITUI
Pa3nes 3. OcHOBbI TPUTOHOMETPHH
Tema 3 Coaep:kaHue y4e0HOro MaTepuaa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe 1BuxeHue. TpuronoMerpudeckas OKpy>KHOCTb 2
ckue BoipaxkeHust | 13 | 2.CuHyc, KOCUHYC, TAHT€HC U KOTaHreHc uynciaa. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKAECTBA, 2
14 | 3.IIpakTuyeckas padora Ne 4 «Tpuronomerprueckue pyHKIIMH YUCIOBOTO ApPTyYMEHTa 2
15 | 4.®opmynsl npuBeneHus. CuHyc, KOCUHYC M TAHT€HC CYMMBI U Pa3HOCTHU ABYX YIJI0oB. CHHYC U KOCUHYC 2

JIBOMHOTO yria. @opmyJibl MOJOBUHHOTO yTJia.
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16 | 5.IIpeoOpa3oBaHusi CyMMBbl TPUTOHOMETPUYECKUX (DYHKIMI B TPOU3BECHUE U IPOU3BEICHUS B CYMMY. 2
BripakeHne TpUroHOMeTprUIecKuX (PYHKIIHIA Yepe3 TAaHTeHC TOJIOBUHHOTO apryMeHTa.
17 | 6.1Ipaktuyeckas pa6ora Ne 5 «OcHoBHbBIE YOPMYIIBI TPUTOHOMETPUID) 2
18 | 7.IlpeoOpa3oBanusi NPOCTEHIINX TPUTOHOMETPUUYECKIX BBIPAIKEHHH. 2
19 | 8.IlpakTuyeckas padora Ne 6 «IIpeobpazoBaHus MPOCTEUIINX TPUTOHOMETPHUUECKUX BBIPAKECHUI 2
Tema 4 Coaep:xaHue y4eOHOro MaTepuaJa 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduKu 2
ckue pynknuu. | 21 | 10.Ilpakruueckas padora Ne 7 « Tpuronomerpuueckue GyHKIUNY. 2
22 | 11.00paTHble TPUTOHOMETPUYECKUE PYHKIIMHU. APKCUHYC, ApKKOCHHYC, ADKTAaHI'€HC YUCIIA. 2
23 | [IpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 2
12.Mcnonp30BaHNE CBOWCTB TPUTOHOMETPUUECKUX (DYHKIIHI B Ipo(ecCHOHATIbHBIX 3ajjauax.
Tema 5 Coaep:xaHue yueOHOro MaTepuaJia 10/6
Tpuronomerpuye | 24 | 13.IlpocTeiinme TPUroHOMETPUYECKHUE YPABHEHUS. 2
ckue ypaBHeHust | 25 | 14.Meto/ibl pelieHrs TPUrOHOMETPUUECKHUX YpaBHEHUI. 2
U HepaBeHCTBA. | 26 | 15.PenieHne TpPUrOHOMETPUUYECKUX YPABHEHHM. 2
27 | 16.JIpakTnyeckasi padora Ne§ «[Ipocreiime TPUrOHOMETPHUECKUE YPAaBHEHUS» 2
28 | 17.1lpocreiimme TpPUrOHOMETPUUYECKIE HEPABEHCTBA. 2
29 | 18.I1pakTnyeckasi padora Ne9 «IIpocreiiiine TpUroHOMETpHUUECKUE HEPABEHCTBA 2
30 | 19.11pakTuyeckas padora Nel( «CructemMbl TPHTOHOMETPHUYECKUX YPABHEHHIN 2
31 | 20.Pemenrie TPUrOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, B TOM YHUCIIE C UCIOJIb30BAHUEM CBOMCTB 2
(GYHKIHIA.
Paznea 4. Ctepeomerpus
Tema 6 Coaep:kaHue y4e0HOro MaTepuaia 6/2
Beenenne B 32 | llpodeccHoHATBHO-OPHEHTHPOBAHHOE COJePKAHNE 2
CTEPEeOMETPHIO. 1.Busl mitockux Guryp 1 ux miomaas. [IpakTHKo-OprHeHTHPOBAaHHBIE 3a/1a4l B Kypce FreOMETPUH Ha
MJIOCKOCTH.
33 | lIpodeccHoHATbHO-OPHEHTHPOBAHHOE COAePKAHNE 2
2.OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYpbl. AKCHOMBI CTEPEOMETPHUH.
34 | 3. Terparap. [lapannenenunen. 2
35 | 4. IIpakTnueckas padora Ne 11 «Ceuenus. 3a1aun Ha TOCTPOCHUE CEUCHUI. 2
Tema 7 Coaeprxanue yueOHOro MaTepuaJa 12/8
IIpsimbie n 36 ‘ S5.ITapamienbHOCTD NPSIMBIX U IIJIOCKOCTEM. 2
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IUIOCKOCTH B 37 | 6. IlpakTuyeckas padora Ne 12« lapannenbHOCTh NPSIMBIX U INIOCKOCTEH. 2
npocrpancree. | 38 | 7. IlepneHAUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEM. 2
39 | 8. IlepnieHuKysip M HAKJIOHHAS. YTOJI MEXKY NPSIMOU U IJIOCKOCTBIO. 2
40 | 9. Teopema 0 Tpex NepneHIUKYIsApax. 2
41 | 10.IlpakTnyeckas padora Ne 13 «Teopema o Tpex NepueHIAUKYIAPAX . 2
42 | 11. JIsyrpanssliii yrou. [leprnieHIUKyIsspHOCTbD JIBYX IUIOCKOCTEH. 2
43 | 12. IlpakTnyeckasi padora Ne 14 «IlepneHuKyIsIpHOCTb B IPOCTPAHCTBE. 2
44 | 13. T'eomerpuueckue nmpeoOpa3oBaHusl MPOCTPAHCTBA. 2
45 | 14. Ilpaktuuyeckas padora Ne 15 «IIpsimble U TUIOCKOCTH B IPOCTPAHCTBE 2
Pa3pnen S. BekTophl B IpocTpaHCcTBE
Tema 8 Coaep:xanue y4eOHOIro MaTepHuaJia 10/6
Koopaunarer m | 46 | 1.IloHdTHe BekTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE. Bubl BEeKTOpoB. JelicTBUS ¢ BEKTOPaMHU. 2
BEKTOPBI. Onepanyy Hajl BEKTOPaMH.
47 | 2.PemeHne npakTUYECKUX 3a/a4. 2
48 | 3. [IpakTuyeckas padora Ne 16 «BekTopbl B IPOCTPAHCTBEY 2
49 | 4 Meton KOOpAMHAT B MPOCTpaHCTBE. [IpsMoyronapHas cucteMa KOOpAUHAT B POCTPAHCTRE. 2
50 | 5. Meron xkoopauHat B ipoctpaHcTBe. KoopauHaTel BekTopa. CBsi3b MEXAy KOOPAMHATAMU BEKTOPA U 2
KOOpJMHATAMH TOYEK.
51 | 6.Pemenue 3ana4y. KoopimHaThl U BEKTOPHI 2
52 | 7. IlpakTnueckas padora Ne 17 «MeTos KOOpIMHAT B TPOCTPAHCTBE» 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CONEPIKAHUE 2
8.IIpakTnyeckas padora Ne 18 «KoopnunatHas miockocTs. Beruncienue paccTossHUi U Momaaei na
iockocTH. KonmuecTBeHHbIE pacueThly.
Pa3nes 6. Kopun, crenenn u jjorapugmsi.

Tema 9 Conep:kanue y4eOHOTo MaTepuaa 12/4
Kopau n 54 | 1.Kopuu u crenenn. KopHu HaTypaabHON CTENEHU U3 YUCIIA M UX CBOMCTBA. 2
CTeNneHHu. 55 | 2. KopeHb N-0i1 CTENEHNU U €0 CBOMCTBA 2

56 | 3. Crenenu c palyoHaIbHBIMU NIOKA3aTENSIMU, UX CBOMCTBA. CTENEHHU C 1eWCTBUTEIbHBIMU 2
NOKA3aTeNsIMU, UX CBOMCTBA.

57 | 4.Crernienu ¢ palmOHAILHBIMU MTOKA3aTEISIMU, HX CBOMCTBA. CTETIEHU C TEUCTBUTEIHHBIMU ITOKA3aTEISIMH, 2
UX CBOMCTBA.

58 | 5. MppanuoHnanbHble ypaBHEHUS U HEPABEHCTBA 2

59 | 6.llpakTuyeckas padora Ne 19 «MppanpoHaibHble ypaBHEHUSI 1 HEPABEHCTBA 2
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60 | 7. Crenennas ¢pynkuus [IpeoOpa3oBanus paliioHaIbHBIX, UPPALMOHAIBHBIX, CTETIEHHBIX BHIPAYKEHUM. 2
61 | 8.IlpakTuuyeckas padora Ne 20 «KopHu u CTEIEHN» 2
Tema 10 Coaep:xkaHue yueOHOro MaTepuaJa 12/2
IHokazarenbHass | 62 | 9. [lokazaTenpHas QyHKIIHS. 2
(ynkuus. 63 | 10. [TokasarenbHbIE YpaBHEHHUSI. 2
64 | 11. [loka3aTenbHble HEpABEHCTBA. 2
65 | 12. IlokazarenbHble HEPABEHCTBA U YPABHEHHUSI. 2
66 | 13.CucTtembl NOKa3aTENIbHBIX YPABHEHUM. 2
67 | 14.Ilpaktuyeckas padora Ne 21 «IlokazarenbHble ypaBHEHUS! 1 HEPABEHCTBAY 2
68 | 15.KonrponbHas pabora «toru 1 cemectpa» 2
2 ceMecTp 126/56
Tema 11 Coaeprxanue yueOHOro MaTepuaJa 16/4
Jlorapudmesi. 69 | 17.Jlorapudm. IIpaBuna neiictBuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO. 2
70 | 18. JleiicTBus ¢ TorapudmMamu. 2
71 | 19. Jlorapudmuueckas QyHKIHUS. 2
72 | 20. ITpakTuyeckas padora Ne 22 «[Ipeobpa3zoBaHms MOKa3aTEIbHBIX U JIOTAPU(OMUIECKAX BBIPAKCHUN 2
73 | 21. Jlorapudmuueckrue ypaBHEHUs 2
74 | 22. JlorapupmMuueckrue HepaBeHCTBA 2
75 | 23. Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA 2
76 | 24.Cuctemsl JorapupMHUUECKUX YpaBHEHUN 2
77 | 25.11pakTnyeckasi padora Ne 23 «Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA» 2
78 | IlpodeccHoHATBHO-OPHEHTHPOBAHHOE COJAePKAHNE 2
26.IIpumenenue norapugma. Jlorapudpmuueckas cnupaib B npupojie. Ee Matematndyeckue cBoicTBa
Pazgesa 7. MHOrOrpaHHMKHM M KPyIJble Tejia.
Coaeprxanue yueOHOIro MaTepuaJia 10/6
79 1. Ilonarue mHororpanHuka. Ero aneMeHTsl: BepiiHbl, pedpa, rpanu. {uaronans. Cedenue. Boimykiibie 2
Tenma 12 g II;IIGBBIHYKJI'I_?IC MHOTOT'PaHHHKH. .
Muororpanuuk 80 Tlpusma. Mapamrenenwume
" 81 3. ITupamua. Buas! nupamu,. 2
82 4. IlpakTnyeckas padora Ne 24 «[lnomaap NOBEpXHOCTH MHOTOTPAHHUKOB 2
83 5.Cummetpus B npocTpancTBe. CuMMmeTpus B KyOe, napajuiesienunesie, npusme, nupamuie. 2
84 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COCP/KAHME 2
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6.1Ipumepsl cummeTpuii B mpodeccum.

85 7. IlpakTHyeckas padora Ne 25 «IIpaBuiibHble MHOTOTPaHHUKN. 2
86 8. [IpakTHyeckas padora Ne 26 « MHOrOrpaHHUKI» 2
Tema 13 Coaep:xkaHue y4eOHOro MaTepuaJa 8/2
Tena ppamenus | 87 9.1unuunp, nriMHapUYECcKas TOBEPXHOCTh. [10111a1p MOBEPXHOCTH HUIMHAPA. 2
88 10. Konyc, koHn4eckast moBepxHocTh. [1no1ans noBepXHOCTH KOHYcCA. 2
89 11.Yceuennsrii konyc. CeueHne yCEUeHHOTO KOHyCa 2
90 12. Ilap u cdepa, ux ceuenus. Bzanmuoe pacronoxenue chepsl U MIOCKOCTH, KacaTelIbHas MII0CKOCTh K 2
chepe.
91 13. llpakTnyeckas padora Ne 27 «Kpyrible Tenay 2
Tema 14 Coaep:xaHue y4eOHOIro MaTepHuaJia 8/10
O0beMblI Te 92 14. Tlonsitne o0bEMa. OCHOBHBIC CBOMCTBA 00bEMOB Tl O0BEM MTPSIMOYTOIHHOTO MapalIeIICTUIIeIa, 2
MPU3MBI, IWIHH]PA.
93 15. lIpakTnueckas padora Ne 28 «O0bEM NpsMOYToJILHOTO NapajlieleNnuIea, IPU3MbI, LIUIUHAPAY 2
94 16. O0bem nupaMuIbl U KOHYCA. 2
95 17. Pemenue 3ana4 no reMe «O0bEM MUpaMHIBI U KOHYCA 2
96 18. IlpakTnyeckas padora Ne 29 «O0bEM nupaMuIsl U KOHYCa» 2
97 19. MpakTnueckas padora Ne 30 «O0BEM 11apa U MWIOMATL CHEPHI» 2
98 20. TTogobue Ten. OTHONICHHE TUIONTAIeH TOBEPXHOCTEH M 00bEMOB TIOJIOOHBIX TEIT 2
99 21. Ilpaktnyeckas padora Ne 31 «/3mepeHust B reoMeTpun» 2
100 | MpodeccHoHATBLHO-OPHEHTHPOBAHHOE CONEPIKAHUE 2
22. IlpakTuyeckasi padora Ne 32 «Vcnonp3oBanue KOMOUHAIIMN MHOTOTPAHHUKOB U TEJl BpAIllEHUs B
PaKTUKO-OPHEHTHPOBAHHBIX 3a/1a9ax).
Pa3nes 8. Hayasia MaTeMaTH4eCKOro aHaJIn3a
Tema 15 Conep:kanue y4eOHOIo MaTepuaa 4/2
Mpenen 101 1. TIpenen nocnenoBaTeIbHOCTH. 2
102 | 2. Ilpenen ¢hyHKIIMU, OCHOBHBIE CBOMCTBA U MPABHIIA BEIUMCIICHHUS. 2
103 | 3.IIpakTuyeckas padora Ne 33 «IIpenenni» 2
Tema 16 Coaeprxanue yueOHOIro MaTepuaa 12/10
IIpoussonnass | 104 | 4.IlonsTe Npon3BOAHON QYHKIIMH, €€ TeOMETPUUYECKUI 1 (PU3NUECKHI CMBICI. 2
105 | 5. IlpaBuna guddepenunpoBanus. Tabauna nponsBogHbIX. AuddepeHurpoBanne ClI0KHbIX (QYHKIHUHN. 2
106 | 6. IlpakTuyeckasi padora Ne 34«/IuddepeHunpoBanre BoIpaKeHUIN» 2
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107 | 7.T'eomerpuueckuii u pusnueckuii CMbICI TPOU3BOIHON 2
108 | IlpodeccoHAIBLHO-OPHEHTHPOBAHHOE COIePKAHME 2
8.IlpakTHyeckasi padora Ne 35 «Duznueckuii CMBICIT MPOU3BOIHON B TPO(PECCHOHATIBHBIX 3a7a9ax).
109 | 9. MccnenoBanue syieMeHTapHbIX (PYHKIUNA HA MOHOTOHHOCTD U TOYKH AKCTpEMyMa. 2
110 | 10. UccnemoBanue 3neMeHTapHBIX (QYHKIMI Ha HAUOOJIbIIIEEe U HAMMEHBIIIEE 3HAYCHHUE C TIOMOIIBIO 2
MIPOU3BOJHOMN
111 | 11. Hpaxkruyeckas padora Ne 36 «Haunbosnbiiee 1 HanMeHblee 3HaYCHUE (PYHKIIUU HA OTPE3KEN 2
112 | 12. [IpumeHeHue MpOU3BOIHOM K HCCIeTOBAaHUIO (DYHKIUI U MOCTpoeHHI0 rpadukoB. [IponsBoanbie 2
00paTHOW ¥ KOMIIO3UINU (PYHKIIUH.
113 | 13. lIpakTuueckas padora Ne 37 «[IpuMeHeHre MPOU3BOAHON K UCCIEAOBAHUIO (PYHKIUN U 2
MOCTPOCHHIO TPa(UKOBY
114 | IlpodeccrnoHATBLHO-OPHEHTHPOBAHHOE COIeP:KaHUe 2
14. IIpakTuuyeckasi padora Ne 38 «HaxoxaeHrne oNTUMAIBLHOTO Pe3yIbTaTa ¢ MOMOIIBIO IPOU3BOIHOM B
NPAaKTUYECKHX 3a/1a9ax).
Coaep:xaHue y4eOHOIro MaTepHuaJia 10/8
115 | 1.IlepBoobOpa3znas. HeonpeneneHnubiit mHTETpa. 2
116 | 2. CnocoObl HaX0XKJICHHsI HEOIPEIeIEHHOI'0 HHTErpaa 2
117 | 3. IlpakTnyeckasi padora Ne 39 «CriocoObl HaXOKICHUS HEOMPEISICHHOTO HHTETPaJIa) 2
118 | 4. Onpenenennslii uaTerpan. @opmyna HetotoHa-JIeiiOHuma. 2
Tema 17 119 | 5. BeruucneHust onpeeIeHHOT0 HHTErpaa. 2
HHurerpas u ero
v —— 120 6.HpaKanec1caﬂvpa60Ta Ne 40 «BpruncieHust onpeieICHHOTO HHTETpasa _ 2
121 | 7.I'eomerpuueckuii cMbica onpeaeneHHoro nurerpana. @opmyna Hetotona - Jleiibnuna. Pemenue 3agau 2
Ha MPUMEHEHHNE WHTerpaja Ui BEIYUCICHHs (PU3MYECKIX BEIWYHH U IJIONIAICH
122 | 8. IlpakTnyeckasi padora Ne 41 Penenue 3a1a4 Ha IPUMEHEHUs! HHTETrpasia B PU3MKE U T€OMETPHH 2
123 | ITpodeccHoHATBLHO-OPHEHTHPOBAHHOE COMEPKAHUE 2
9.IlpakTnyeckasi padora Ne 42 «Pemienne 3ajau Ha IPUMEHEHHE HHTETPaIay
Pa3zgen 9. BeposiTHOCTDH M CTATHCTUKA
Tema 18 Conep:kanue y4eOHOIro MaTepuaa 8/-
MHuo:xecTBa. 124 | 1.Ilonarue mHO)ecTBa. [logmHO)ecTBO. Onepanyv ¢ MHOKECTBAMHU. 2
DNeMeHThI 125 | MpogeccnonaabLHO-OPHEHTHPOBAHHOE COMEPKAHME 2
Teopuu rpagos 2.0meparuy ¢ MHOKECTBaMH. Pelllenye IpHKIaHbIX 33129
126 | 3.ITonsTtue rpada. Csi3HBINA rpad, nepeBo, HUKI rpad Ha IIIOCKOCTH 2
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127 | 4.Ilpumenenue rpadoB K peUICHUIO 3aa9». 2
Tema 19 Coaeprxanue yueOHOIro MaTepuaJa 8/2
KomOunaropuk | 128 | 5.0cHOBHBIC MOHATHS KOMOMHATOPUKHU. 3214l Ha TOJICUET YKCIIa Pa3MEIICHUH, TePECTaHOBOK, 2
a ¥ CTAaTHCTHKA COUYETaHUI.
129 | 6.Pemenne KoMOMHATOPHBIX 3a/1a4 2
130 | 7. Cratuctuueckas oOpaboTKa JaHHBIX 2
131 | 8.Pemenue 3agau Ha nepebop BapuanToB. Dopmyna 6uHoma Hetotona. Tpeyronbuuk [lackans. 2
132 | 9.IlpakTnyeckas padora Ne 43 «DneMeHTH KOMOMHATOPUKI 2
Tema 20 Coaep:xaHue yueOHOro MaTepuaJia 14/2
DJIeMeHThI 133 | 10.CoOsbiTHe, BEpOATHOCTH COOBITHS, CIOKEHUE U YMHOXKEHHE BeposiTHOCTEH. [IoHsATHE 0 HE3aBUCUMOCTH 2
TEOpPUH COOBITHH.
BepositHocTel. | 134 | 11. IpodeccHoOHAILHO-OPHEHTHPOBAHHOE COJIEPIKAHUE 2
12. [lepBuuHast 06paboTKa CTATUCTHYECKUX JaHHBIX. [ padndeckoe ux npencrasineHue. Haxoxnenne
CPEeIHUX XapaKTePUCTHK, HAOIIOAAEMbIX TaHHBIX
135 | 13.BepositHocTs B mpodeccHoHaNbHBIX 3amadax. OTHOCHTENbHAas 4YacToTa COOBITHS, CBOMCTBO €€ 2
ycroiunBocTd. CTaTUCTUYECKOE Olpe/iesieHle BeposTHOCTH. OlieHKa BEPOSITHOCTH COOBITHS
136 | 14.IlepBuunas oOpabOTka cTaTHUCTUYECKUX JaHHBIX. ['paduyeckoe ux mpencraBieHue. Haxoxiaenue 2
CPEIHMX XapaKTEePUCTHUK, HAOJI0JaeMbIX JaHHBIX
137 | 15. duckpeTHas ciaydyaiiHas BEIMUMHA, 3aKOH €€ pacipe/ieNICHuUs. 2
138 | 16.YUucnoBble XapaKTEpUCTUKHU TUCKPETHON CiydyaiiHON BennyuHbl. [loHATHE 0 3aK0HE OOJIBIIMX YHCEN. 2
139 | 17. Knaccuueckoe onpeesieHue BEpOsITHOCTH. 2
140 | 18.IIpakTuueckas pa6ora Ne 44 «PenieHne 3a1a4 Ha BEIYUCIICHHE BEPOSTHOCTH 2
Pa3nes 10. YpaBHeHHs U HEPaBEHCTBA
Tema 21 Conep:xaHue yueOHOr0 MaTepuaja 18/6
YpaBuenus 1 | 141 | 1.PaBHOCMJIBHOCTh YPaBHEHM, HEPABEHCTB, CUCTEM. OCHOBHBIE IPUEMBI UX PELLICHUSI. 2
HepaBeHcTBa | 142 | 2. Mcnonb30BaHue cBOMCTB M rpadukoB (DYHKIMN NPU pelIeHUN YpaBHEHUH U HEpaBEHCTB. 2
143 | 3.PenieHue noka3aTeibHbIX, JOrapu(@MHUYECKUX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
144 | 4 IlpakTnyeckas padora Ne 45 «OcHOBHBIC MPUEMBI U METO/IbI PEIICHUI YpaBHEHUH, HEPABEHCTB, 2
CUCTEM»
145 | 5. PemieHue TpUroHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB. 2
146 | 6. Pemenue paninoHalbHBIX, HPPAIIMOHAIBHBIX YPAaBHEHUH, HEPABEHCTB, CHCTEM. 2
147 | 7. IlpakTnyeckasi pabora Ne 46 «PenieHre TpUroHOMETPUUECKUX YPaBHEHUI U HEPABEHCTBY 2
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148 | 8. PemieHne ypaBHEHUI U HEPABEHCTB € lTapaMeTpamMu 2
149 | 9.0npenenenue moayns. PackpeiTiie Moy o onpeneneHuto. [Ipocreiiiive ypaBHeHUSI 1 HEPABEHCTBA C 2
MoayieM. [IpumeHenne paBHOCHIIBHBIX NIEPEXOO0B B ONPECICHHBIX TUIIAX YPABHEHU U HEPABEHCTB C
MOJ1YJIEM.
150 | 10.llpakTnuyeckas padora Ne 47 «lIpocTeiiiine ypaBHEHUSI 1 HEPABEHCTBA C MOAYJIEM. 2
151 | lIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 2
11.PenieHne TEKCTOBBIX 3a7a4 NPO(ECCHOHATBLHOTO COMCPIKAHMSL.
152 | IIpodeccrnoHaTIBLHO-OPHEHTHPOBAHHOE COIeP:KaAHUE 2
12.Pemenre TeKCTOBBIX 3a71a4 MPOGECCHOHATBLHOTO COJICPIKAHMS.
IloBTOpPEHME Coaep:xanue y4eOHOro MaTepHuaJia 10/4
MarTepuaJa 153 | 1.IloBropenue matepuana (reoMeTpusi) 2
154 | 2.IloBropeHue matepuaia (reoMeTpusl) 2
155 | 3.IIpakrtuyeckas padora Ne 48 «[IpumeHeHre ONOPHBIX 3HAHUI 110 TEOMETPUN 2
156 | 4.IloBTopenue marepuana (ajaredpa U Hayajla MAaTEMaTUYECKOTO aHAJIN3a) 2
157 | 5.IloBropenue maTepuana (anredpa u Hauajga MaTeMaTHYECKOT'O aHAJIN3A) 2
158 | 6..IlpakTuyeckasi padora Ne 49 «[IpumeHeHNE ONIOPHBIX 3HAHUM 10 anredpe U MaTeMaTHIECKOMY 2
aHAIN3Y»
159 | 7.MToroBasi KOHTpOJIbHAS paboTa 2
KoHncynbranuu 6
[TpomexxyTouHas atrrectanus B popme sx3amena
Bcero: 324
115t O4HOU (opMbl 00ydenus (2024 r.H.)
HaumenoBanue Copep:xanue yue0HOIro MaTepHuaJia NPpaKTHYeCKUE 3aHATHS, O0bem
pa3iaesioB H TeM €caMOCTOAATe/IbHAas padoTa 00y4alonuxcs 4ac0B
1 2 3
1 cemecTp 90/42
Pazgen 1. Uncaa u Bpluncienns. MHoxkecTBa.
Tema 1 Copep:xaHue yueGHOro MaTepuaJia 8/2
Pa3Burtue 1 | 1.Lenbie u paunonanbHblie uncna. JeiicrButensbabie yncna. [Ipubnmkennsie Beraucienus. [IpubnmkenHoe 3HaYeHne
MOHATHS 0 YHCJIe BEJIMYMHBI U TOTPELIHOCTU MPUOIMKSHUH. 2
2 | 2.KommuiekcHele yncna. ApudmMeTrnaeckre AeUCTBUS Hall KOMIUIEKCHBIMH YHCIIAMH. 2
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3 | 3.KommuiekcHble uyncna. Tpuronomerpuueckas ¢popma 3aliucH YMCa 2
4 | 41lpakTnyeckas padora Ne 1 «[loHATHE MHOXKECTB YHCEID) 2
5 | 5.BxonHOi KOHTpPOIIB 2
Pa3nen 2. ®yHKIUM ¥ rpadpukn
Tema 2 Conep:xkaHue y4eGHOro MaTepuaJia 8/4
DYyHKUUH, UX 6 1.®yaxmwm. Crioco0s! 3aganns ¢hyakmn. ['padukn dyaknmun. CBoiicTBa QYHKITHH. 2
CBOMCTBA U 7 | 2.06patnbie pynkuuu. O6nacTk onpeaeneHus 1 001acTh 3HaYeHH oOpaTtHol ¢pyHkuun. I'paduk oOpaTHOI 2
rpaguku. ¢ynkimu. CroxxHast QyHKIMS (KOMIIO3HILMS)
8 | 3.IIpakruyeckasi pabora Ne 2 «®Pynkuun. CoiicTBa QyHKIMI» 2
9 | 4.IIpeobpasoBanue rpaguxoB GyHKIMA. Buapl mpeoOpa3oBaHui. 2
10 | 5.M1pakTnyeckas padora Ne 3 «[IpeoOpazoBanus rpaduKOB QYHKIHID» 2
11 | IpodeccnoHaTLHO-OPHEHTHPOBAHHOE CO/IEP:KAHNE 2
6. Oncanne MPOU3BOICTBEHHBIX MPOIIECCOB C MMOMOIIBIO TPaUKOB (HyHKITHIA
Pa3znen 3. OcHOBBI TPUTOHOMETPHH
Tema 3 CopepsxkaHue y4eOHOro MaTepualia 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensoe npuxenue. TPUrOHOMETPUYECKAs OKPYIKHOCTh 2
ckue BbhIpaskenus | 13 | 2.Cunyc, KOCHHYC, TAHT€HC M KOTaHTeHC uncia. OCHOBHbIE TPUTOHOMETPHYECKHE TOXKIECTBRA, 2
14 | 3.IlpakTnyeckas padora Ne 4 «TpuroHomerpuueckne (PyHKIUH YUCIOBOTO aPryMEHTa» 2
15 | 4.®opmynsl npuBeneHnud. CuHycC, KOCHHYC U TAHT€HC CyMMBI M Pa3HOCTH ABYX yIiIoB. CHHYC 1 KOCHHYC IBOMHOTO 2
yria. @opmysiel mosioBuHHOTO yria. [Ipeobpa3oBaHus CyMMBbl TPUTOHOMETPUYECKUX (DYHKIIMH B TPOU3BEICHUE U
MIPOM3BEJICHNsI B CyMMY. BoIpakeHHe TPUrOHOMETpUYECKUX (DYHKIUH Yepe3 TAHTEHC MOJIOBUHHOTO apTyMEHTA.
16 | 5.11pakTnyeckas padora Ne 5 «OcHoBHbIE (POPMYJIIBI TPUTOHOMETPUN 2
17 | 6.1lpeobpa3oBaHus MPOCTEHIITUX TPUTOHOMETPHIESCKHUX BHIPAKEHUI. 2
18 | 7.llpakTnyeckas padora Ne 6 «IIpeoOpa3oBaHHs NPOCTEHITUX TPUTOHOMETPUIECKHUX BBIPXKEHHI» 2
Tema 4 Conep:kanue y4e0HOT0 MaTepHajia 412
Tpuronomerpuye | 19 | 8. TpuroHomerpryeckue GpyHKIUH, UX CBOMCTBA U rPapHKH 2
ckue pyHkuuu. | 20 | 9.IlpakTuyeckas padora Ne 7 « TpuroHomerprueckue QyHKIUMY. 2
21 | 10.00patHble TpUrOHOMETpUUECKUE PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTeHC YHCIIa. 2
Tema 5 Conep:kanne y4eGHOro MaTepuaJia 8/6
Tpuronomerpuye | 22 | 11.ITpocTeiinine TPUrOHOMETPUYECKHE YPABHEHUSI. 2
CKMe ypaBHeHUus | 23 | 12.MeTronpl pelIeHNs] TPUTOHOMETPUUYECKUX YPABHEHUI. 2
U HepaBeHCTBA. | 24 | 13.PelieHue TpPUroHOMETPUYECKUX YPABHEHUM. 2
25 | 14.IlpakTuyeckas padora Ne8 «IIpocrefimue TpUrOHOMETPHUYESCKUE YPABHEHUSDY 2
26 | 15.IlpocTeliive TPUTOHOMETPUUECKHE HEPABEHCTRA. 2
27 | 16.JIpakTnyeckas padora Ne9 «IIpocreiiiire TPUrOHOMETPHUUECKHUE HEPABEHCTBAY 2
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| 28 | 17.MpakTnyeckas padora Nel( «CucteMbl TPUTOHOMETPUYECKUX YPaBHEHUI» 2
Pasnea 4. Ctepeomerpust
Tema 6 Copaeprxanue yuedOHOro MaTepuajia 6/2
BBenenue B 29 | IlpodeccHOHATbHO-OPUEHTHPOBAHHOE COEPKAHUE 2
CTEepeOMETPUIO. 1.Bugap! minockux ¢uryp u ux miomas. [IpakTuko-opueHTHPOBaHHbIE 331a4H B Kypce T€OMETPHH Ha TUIOCKOCTH.
30 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
2.OCcHOBHBIEC IPOCTPAHCTBEHHBIE (PUTYPHI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terpasap. [lapannenenwumne. 2
32 | 4. IlpakTnueckas padora Ne 11 «Ceuenus. 3agadn Ha TOCTPOCHUE CEUCHUIN. 2
Tema 7 Conep:kanue y4eOHOro MmaTepuasa 12/8
IlpsiMble 1 33 | 5.I1apamienbHOCTh MPSAMBIX M IFIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. [IpakTnyeckas padora Ne 12« lapamienbHOCTh NPSIMBIX U MIIOCKOCTEM». 2
npocrpancrBe. | 50 | 7. IIepNeHIMKYIAPHOCTD NPSAMBIX M TIOCKOCTEH. 2
36 | 8. IleprieHANKYISIp ¥ HAKIIOHHAS. YTOJ MEXY MPSIMOH ¥ IIOCKOCTBIO. 2
37 | 9. Teopema o Tpex mepneHINKYIIpax. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema o Tpex MEPHCHIUKYIIPAX). 2
39 | 11. JIsyrpannstii yroa. [leprneHIUKYISIPHOCTD JIBYX IJIOCKOCTEH. 2
40 | 12. IlpakTuyeckas padora Ne 14 «llepneHauKyIsIpHOCT B TPOCTPAHCTBEY. 2
41 | 13. I'eomeTpuueckue nmpeoOpa3oBaHus IPOCTPAHCTBA. 2
42 | 14. IlpakTuueckas padora Ne 15 «IIpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBEY 2
Pa3nea 5. KopHu, cTenenu u jorapugmsl.

Tema 8 Coneprxkanue y4ed0HOr0 MaTepHajia 10/6
Kopuu u 43 | 1.Kopuau u crenniern. KopHu HaTypaJlbHO CTENEHN U3 YMCIIA M UX CBOWCTBA. 2
CTeIleHMN. 44 | 2. llpaxtnyeckasi padora Ne 16 «KopeHb N-0ii cTENeHU U €ro CBOICTBay 2

45 | 3. CrereH ¢ paliMOHAIBHBIMHA ITOKA3aTEIISIMH, UX CBOWCTBA. CTETICHH ¢ NEHCTBUTEIHPHBIMHA ITOKA3ATEISIMA, UX 2
CBOMCTBA.
46 | 4. Ilpaxktnyeckasi padora Ne 17«CreneHu ¢ pallMOHAIBHBIMH MTOKa3aTesIMU, UX CBOMcTBa. CTENeHu ¢ 2
JIeHCTBUTEIbHBIMU MIOKA3ATESIMH, X CBOHCTBaY.
47 | 5. UppammoHanbHble YpaBHEHHUS 1 HEPABEHCTBA 2
48 | 6.J1pakTuueckas padora Ne 18 «VppanmoHanbHble YpaBHEHNs 1 HEPABEHCTBA» 2
49 | 7. Crenennas ¢ynkuus [IpeoOpa3oBaHus palioHaJIBHBIX, HPPALMOHAIBHBIX, CTEHEHHBIX BBIPAKEHUI. 2
50 | 8. KopHu u cTeneHu 2
Tema 9 Conep:kaHne y4eOHOr0 MaTepuaJa 10/2
Hoxa3zareanHas | 91 | 9. [TokasarenbHas QyHKIMA. 2
52 | 10. IToka3arenbHbIC YpaBHEHUS. 2
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byHKIHSA. 53 | 11. IlokazaTenbHBIe HEPABEHCTBA. 2
54 | 12. IlokazaTenbHbIC HEPABSHCTBA M YPaBHEHHUSL. 2
55 | 13.CucTeMsl TOKa3aTeIbHBIX YPaBHEHHUH. 2
56 | 14.IIpakTnyeckas padora Ne 19 «IlokasarensHble ypaBHEHHS U HEPABEHCTBA» 2
Tema 10 Copep:xkaHue y4eGHOro MaTepuajia 16/4
Jlorapu¢gmmol. 57 | 15.Jlorapudm. [IpaBuna pefictuii ¢ sorapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO. 2
58 | 16. HeiicTBus ¢ norapudmMamu. 2
59 | 17. Jlorapudmudeckas GpyHKITHS. 2
60 | 18. IpakTHyeckas padora Ne 20 «[Ipeobpa3oBaHus MOKA3ATENHHBIX U JIOTAPUMUIESCKUX BHIPAKESHUID) 2
61 | 19. Jlorapupmudeckue ypaBHEHHS 2
62 | 20. Jlorapudmuyeckre HepaBeHCTBA 2
63 | 21. JlorapudmMudeckune ypaBHEHUS 1 HEPABEHCTBA 2
64 | 22.Cuctemsl TorapupMHUIECKUX YpaBHEHUI 2
65 | 23.I1pakTnyeckas padora Ne 21 «JlorapudmMudeckue ypaBHEHUS] 1 HEPABEHCTBa» 2
66 | 24.KonrposbHas pabora «/toru 1 cemectpa» 2
Hroro Jlexknuii — 90 yacoB
3a 1 cemectp [IpakTnueckux padot — 42 yaca
CamocrosiTenpHas paboTa 00yJaronuxcsi: MOArOTOBKA K 9K3aMEHY 10
KoHncynbranuu 4
[Tpomexxyrounas arrecramus B hopme sk3amena 4
2 cemecTp 112/56
Pa3nen 6. BekTopsl B mpocTpaHCTBeE.
Tema 11 Copep:xaHue y4eOHOT0 MaTepuaJa 10/6
Koopaunatsl u 67 | 1.Ilonarue BexTOpa Ha IJIOCKOCTHU M B IIPOCTpaHCTBE. Bujbl BeKTOpOB. JleiicTBus ¢ Bekropamu. Onepanun Haj 2
BEKTOPBL. BEKTOpPaMH.
68 | 2.Pelenue NpakTHYECKUX 3a/1a4. 2
69 | 3. IpakTnyeckas padora Ne 22 «BekTopbl B IPOCTPAHCTBEY 2
70 | 4.Metox KoopauHaT B mpocTpaHcTBe. IIpsiMoyronpHas cucTeMa KOOpJAMHAT B IPOCTPAHCTBE. 2
71 | 5. Meton koopauHat B mpoctpancTBe. Koopnunatel Bektopa. CBs3b MEXAY KOOpPAWHATAMH BEKTOpPA U 2
KOOpJINHATAMH TOYEK.
72 | 6.Pemenne 3agau. KoopinHATHI 1 BEKTOPHI 2
73 | 7. IpakTnyeckas padora Ne 23 «MeToa KOOpIMHAT B IPOCTPAHCTBE 2
74 | llpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COeP:KaAHUE
8.IIpakTnyeckas padora Ne 24 «KoopanHarHas miaockocTs. BeruuciieHne paccTosiHMi U IUIOMaAeH Ha TIIOCKOCTH. 2
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|

I KonnuecrBeHHbIC PacCUCTLD).

Pasnes 7. MHOrorpaHHHKH H KPYIJIbIe TeJla.

ConeprkaHue y4eGHOT0 MaTepHuaja 10/6
75 | 1. Ilonstue MHOTOTpaHHHUKA. Ero ameMeHThI: BepinHbl, pedpa, rpanu. uaronans. Ceuenne. Boimykible n 2
HEBBIYKJIbIE MHOTOTPAaHHUKH.
76 | 2.Ilpusma. [Tapamnenenumnen 2
77 | 3. [lupamuna. Bugel nupamu. 2
Tema 12 78 [ 4.1 Gota Ne 25 Il 2
. IlpakTuyeckas padora Ne 25 «[Inomaap NOBEepXHOCTH MHOTOTPAHHUKOBY
MHororpaHHuKa g 5.Cummetpust B mpoctpancTBe. CHUMMETpHs B KyOe, TapaJuiesienuIiesie, mpu3Me, mupaMuze. 2
80 | IIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHNE 2
6.[Ipumepsr cummeTpuii B mpodeccuu.
81 | 7. IlpakTuueckas padora Ne 26 «[IpaBuiibHbIE MHOTOTPaHHHUKI. 2
82 | 8. IpakTHyeckas padora Ne 27 «MHOrOrpaHHUKI 2
Tema 13 Copep:xaHue y4eOHOT0 MaTepHaJia 8/2
TeJa BpaleHus 83 | 9.1 unuHap, NMIMHAPUYECKas IOBEPXHOCT. [101mans noBepXHOCTH HMIIMHAPA. 2
84 | 10. Konyc, koHWYecKas MOBepXHOCTh. [lmomaap moBepXHOCTH KOHYcCA. 2
85 | 11.Yceuennslii koHyc. CeueHne yCEUeHHOr0 KOHyca 2
86 | 12. lllap u ctepa, ux ceuenus. BsanmHoe pacmosiokerne cdepbl v TUIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
87 | 13. MpakTuyeckas padora Ne 28 «Kpyrisie Tena» 2
Tema 14 Copaep:xaHue y4eOHOT0 MaTepHaJia 8/10
O0beMBbI TeJI 88 | 14. Ilonstue 06véMa. OcHOBHBIE CBOICTBAa 00BEMOB Ten. OOBEM NPAMOYTOJILHOIO NapauleJenuIe a, IPU3MBbI, 2
LHIJIMHIPA.
89 | 15. IlpakTuueckas padora Ne 29 «O0BEM NPSIMOYTOIHLHOTO NAPaJUICIICIIUIIEAA, TPU3MBbI, IUITHHIPA» 2
90 | 16. OO6beM upaMuIbl U KOHYCA. 2
91 | 17. Pemrenne 3aga4 no Teme «O0BEM MUPaMHIIBI U KOHYCa 2
92 | 18. lIpakTnyeckas padora Ne 30 «O06BEM nUpaMuIbl U KOHYCa» 2
93 | 19. IlpakTuyeckas padora Ne 31 «O0bEM 11apa u 1IOIIAIL CHEPHD» 2
94 | 20. ITogobue Ten. OTHOLICHHE TUIONIAACH MOBEPXHOCTEH U 00BEMOB 1MOTOOHBIX TEJ 2
95 | 21. MMpakTuyeckas padora Ne 32 «3MepeHus: B reOMETPHI) 2
96 | IIpo¢eccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHIE 2
22. llpakTnyeckas padora Ne 33 «Mcnonp3oBaHre KOMOMHALIMI MHOTOTPAaHHUKOB M TeJl BPAIIEHUS B IPAKTHKO-
OpPHEHTHPOBAHHBIX 33J[auaxy.
Paznen 8. Hauaja MaTeMaTHYECKOr0 aHAIH3a
Tema 15 Coaep:xkaHue y4e0HOT0 MaTepuaa 4/2
Mpexen 97 | 1. IIpenen mocnea0BaTeIbHOCTH. 2
98 | 2. IIpenen ¢pyHKIMHN, OCHOBHBIE CBOWCTBA M MPaBHJIa BEIYUCICHHS. 2
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99 | 3.IIpakTnyeckas padora Ne 34 «[Ipenensi» 2
Tema 16 Conep:kanne yueOHOro MaTepuaJjia 12/10
IIpousBoaHas 100 | 4.ITonsiTHe TPOM3BOAHON (QYHKIINH, €€ TEOMETPUIECKIA U (PU3NIECKII CMBICT. 2
101 | 5. IIpasuna nuddepenmmpoBanns. Tabnmuna nponsBoaubix. JnddepernmpoBanne coKHBX (QYHKIHAHN. 2
102 | 6. IpakTnyeckas padora Ne 35«/{nddhepeHnrpoBannie BEIpasKEHHID 2
103 | 7.I'eomeTpuueckuii U pu3HYECKHU CMBICT MPOU3BOTHON 2
ITpodeccnoHaAIbHO-OPUEHTHPOBAHHOE COACPKaHUE 2
104 | 8 IpakTHyeckas pa6ora Ne 36 «Du3uuecKnii CMBICI IPOU3BOIHOI B MPO(ECCHOHANBHBIX 3a1a4ax).
105 | 9. MccnenoBanue aneMeHTapHBIX (PYHKIINH HA MOHOTOHHOCTh M TOYKH 9KCTpeMyMa. 2
106 | 10. MccnenoBanue 31eMeHTapHBIX (DYHKIMI HAa HAUOOJIBIIIEEe U HAUMEHBIIICE 3HAYCHUE C IIOMOIIBIO TIPOM3BOTHOM 2
107 | 11. IpakTndyeckas padora Ne 37 «Haubosbliee 1 HaMMEHbIICE 3HAYCHHE QYHKITMHM HA OTPE3KE) 2
108 | 12. IlpumeHeHHE TPOU3BOIHOM K HCCIENOBAaHUIO PYHKIINH U MOCTpOeHUIO TpadukoB. [IponsBogHbIe 00paTHOM 1 2
KOMIIO3UIMH (YHKLIUH.
109 | 13. IpakTuueckas padora Ne 38 «[IpumeHeHre TPOU3BOAHON K UCCIIENOBAHUIO (QYHKIMIA U TIOCTPOCHHIO 2
rpaduKOB»
110 | IpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/IeP:KaHUe 2
14. TNpakTuueckass padora Ne 39 «HaxoxaeHrne ONTUMAIBLHOTO pe3yjibTaTa C MOMOIIBIO IPOWU3BOAHON B
MIPAKTHYECKUX 3a/1a4ax».
Conep:xxaHue y4eGHOro MaTepuaJjia 12/6
111 | 1.IlepBooOpasHas. HeonpeneneHHbIN HHTETpAI. 2
112 | 2. Cioco6bl HaXOXKICHHUS] HEONPEIeJIEHHOTO MHTErpaja 2
113 | 3. IpakTnyeckas padora Ne 40 «CriocoObl HAXOXKICHHSI HEONPEAEIEHHOT0 HHTErpajiay 2
Tema 17 114 | 4. Onpexnenennsiii uaTerpan. ®opmyna Hetorona-JleiiOHua. 2
115 | 5. BeluucCIiIeHHs] ONPEIETIEHHOTO0 HHTErpaIa. 2
Hurerpanuero —¢ 610 6ora Ne 41 «B 5
JlpakTyeckas padora Ne 41 «BpluncieHus ONpeeIEeHHOr0 HHTErpajiay
TIpUMEHCHIE 117 | 7.I'eomeTpHUeCcKHii CMBICI onpeiesieHHoro uarerpaina. ®opmyna Hetorona - Jleiitbnuna. Pemenne 3aga4 Ha 2
MPUMEHEHNE HHTETpaa ISl BRIYUCIIEHHS (PU3NYECKUX BEJIMYHH U TUIOIAIeH
118 | 8. Perenue 3324 Ha NpUMEHEHHsI HHTETpasia B JU3MKE U TEOMETPUH 2
119 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJIeP:KAHUE 2
9.IlpakTnyeckas padora Ne 42 «Pemenue 3a1a4 Ha NPUMEHEHUE HHTETPasIay
Pa3nen 9. BeposiTHOCTH U CTATHUCTHKA
Tema 18 Copep:xanue yue0HOro MaTepuaJia 6/-
MHoxecTBa. 120 | 1.ITousitue MHOXKecTBa. [TomMHOMXkecTBO. Onepaliui ¢ MHOKECTBAMH. 2
MpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME 2
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JJIeMEeHTHI 121 | 2.0mepanmu ¢ MHOKeCTBaMu. PellieHne npukiiaaHbIx 3a1aq
Teopun rpadpos | 122 | 3.Iloustne rpada. Cessublii rpad, AepeBo, LUK rpa) Ha MIOCKOCTH 2
Tema 19 Copep:xaHue y4edOHOTro MaTepuaJa 10/2
Kom6unaropuk | 123 | 4.OCHOBHbIC MOHATHS KOMOMHATOPHKH. 3a/[a4M HA TOJCYCT YKCIIA PA3MEIICHHUI, IEPECTAHOBOK, COUCTAHHIL. 2
a M CTAaTHCTHKA 124 | 5.PemeHrie KOMOMHATOPHBIX 3a/1a4 2
125 | 6. Cratucruueckasi o0paboTKa JaHHBIX 2
126 | 7.Pemenue 3aa4 Ha nepeOOp BapUAHTOB. 2
127 | 8. ®opmyna bunoma Hetotona. Tpeyronsauk Ilackans. 2
128 | 9.llpakTnyeckas padora Ne 43 «DneMeHTHl KOMOMHATOPHKIY 2
Tema 20 Coaep:xkanue yueOHOr0 MaTepuasia 10/2
J1eMeHThI 129 | 10.Co0ObITHE, BEPOSITHOCTh COOBITHS, CIIOKEHHUE U YMHOKEHUE BeposiTHOCTeH. [ToHsATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
TeopHu 130 | IMpodeccHoHANLHO-0PHEHTHPOBAHHOE COIEPIKAHME 2
BepOSTHOCTEIi. 11. Ilepuunas 00paboTKa CTaTUCTHYECKUX JaHHBIX. | padraeckoe nx npencraBienne. HaxoxaeHne cpeqHux
XapaKTEePUCTHUK, HAOII0AaEMbIX JAHHBIX
131 | 12.BeposiTHOCTh B mpodeccHOHaNbHBIX 3amadax. OTHOCHTENbHAs 4acToTa COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. 2
CraTucTuueckoe onpeeicHne BeposTHocTH. OIeHKa BEPOATHOCTH COOBITHS
132 | 13. JluckpeTHas ciay4yaiiHasi BEJIMUYHMHA, 34KOH €€ pacipeeICHMsI. 2
133 | 14. Knaccuueckoe onpeielieHHe BEPOSTHOCTH. 2
134 | 15.01IpakTuyeckasi padora Ne 44 «Pemienne 3a1a4 Ha BEIYACICHUE BEPOSITHOCTH 2
Pa3gen 10. YpaBHeHHs M HEpaBeHCTBa
Tema 21 Coaep:xanue yue0HOr0 MaTepuasa 14/6
YpaBHenus u 135 | 1.PaBHOCHMIILHOCTb YpPaBHEHUM, HEPABEHCTB, CUCTEM. OCHOBHBIE NIPUEMBI HX PEILEHHUS. 2
HepPABEHCTBA 136 | 2.Pemenue noka3aTelIbHbIX, JOTApUPMHUIECKUX YPaBHEHUH, HEPABEHCTB, CHCTEM. 2
137 | 3. lIpakTnyeckas pa6ora Ne 45 Penenue noxasarenbHbIX, JOrapuMUUECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
138 | 4. Peniennie TpUrOHOMETPUUYECKUX YPAaBHEHUH M HEPABEHCTB. 2
139 | 5. Pemenne paninoHAIBHBIX, HPPAIMOHANBHBIX YPaBHEHUH, HEPABEHCTB, CHCTEM. 2
140 | 6. IpakTyeckas padora Ne 46 «PernieHne TPUrOHOMETPUYECKUX YPABHEHHI U HEPABEHCTBY 2
141 | 7. Pemenne ypaBHEHHH U HEPABEHCTB C NTapaMeTPAMH 2
142 | 8.0mpenenenue Moayns. PackpeiTe Moy o onpenenenuto. Ilpocteiinme ypaBHEHUS 1 HEPABEHCTBA C MOAYJIEM. 2
[IpuMmeHeHne paBHOCHIBHBIX ITEPEXO0I0B B OMPEIEIEHHBIX THIIAX YPaBHEHUH W HEPABEHCTB C MOJYJIEM.
143 | 9.ITpakTuueckas padora Ne 47 «[Ipocreiiie ypaBHEHHUS] H HEPABEHCTBA C MOJTYJIEM). 2
144 | TIpodeccnOHAIBLHO-OPUEHTHPOBAHHOE COIEPKAHUE 2
10.Penienre TeKCTOBBIX 3a/1a4 NPO(eCcCHOHATBHOTO COIEPKAHMSI.
IToBTOpEHHE Conep:xxaHue y4eOHOT0 MaTepuaJia 8/4
145 | 1.IloBTOpeHue Matepuaia (reoMeTpus) 2
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MarepHajia 146 | 2.IlpakTHueckas padora Ne 48 «[IpuMeHeHHE ONOPHBIX 3HAHUI 110 TEOMETPHID) 2
147 | 3.IloBTOpeHue MaTepuaina (aredpa M Havyana MaTeMaTHYeCcKOTo aHallu3a) 2
148 | 4.IloBTOpenne Mateprana (anredpa v Hadajla MAaTEMAaTHICCKOTO aHAIIN3A) 2
149 | 5.1IpakTnyeckas padora Ne 49 «IIpumeHeHHe OTIOPHBIX 3HAHUH 110 anNTe0pe W MaTEeMaTHIECKOMY aHAIHA3Y) 2
150 | 6.MtoroBasi KOHTpONbHAas paboTa 2
Hroro Jlexuuit — 112 gacos

3a 2 cemecTp

[IpakTraeckux paboT — 56 gacoB

NunuBunyans-
HBII POEKT
(mpeaMeToM HE
SIBJISICTCS])

Temarnyeckuil 1miaH BHIIOJIHEHHS WHIUBHIYAIBHOTO MPOEKTa (MPU HAIMYMU OOYYArOIIUXCS, BEIOPABIINX TEMY
WH/IMBUYAILHOTO MIPOEKTA 10 YIeOHOMY IpeaMeTy «MaremMaTuka):

- BBIOOP TEMBI ITPOCKTA;

- (opmyrpoBaHUE TEMBI IPOCKTA M 0OOCHOBAHKE €€ aKTyallbHOCTH;

- oIpeJieNieHre 1enu paboThl, GOPMYyITHpPOBAaHUE 33134,

- BBIJIEJICHHE O0BEKTa M MPEeIMETa MPOSKTHON paboTHI;

- COCTaBJICHHUE IIJIaHA UCCIICIOBAHUS;

- OMCK UCTOYHHUKOB IO TEME UCCIICIOBAHMS;

- pa0oTa ¢ pa3IMYHBIMU HCTOYHHMKAMH, LIUTUPOBaHME, odopmieHue OubIuorpauyeckoro crnucka, o03op
(bakTHYEeCKOro MaTepuaa;

- BBIOOp M NPUMEHEHHE Ha MPAKTUKE METOJOB MCCIIEOBATENbCKON AEATENbHOCTH, COOTBETCTBYIOLINX 3aauaM
WCCIIC/IOBAHHS,

- cOOp U cucTeMaTU3alus JaHHBIX;

- IPOBE/ICHUE OMBITOB, N3MEPEHUH, OTIMCAaHUE PE3YIIHTATOB HAOIIOICHUN 1 UX OOBSCHEHNE;

- 00pa0oTKa, CTPYKTYpUPOBAaHUE U aHAJIN3 MOTYUYEHHBIX PE3yIbTaTOB;

- 0 OpMIICHHE TEOPETUIECKUX M SKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB IPOSKTHOM JIEATEILHOCTH;

- oopmIIeHHE TPOEKTHON pabOTHI;

- MOJITOTOBKA K 3aIIUTE MIPOCKTA;

- 3aIUTa IPOEKTA.

Tembl THAMBUAYATBLHBIX TPOEKTOB MO yueOHOMY mpeaMeTry «MaTeMaTHKay:
1. KoMIuTeKCHBIE YuCia U UX pOJib B MaTEMATHKE.

2. Cunycouj1a BOKpYT Hac.

3. Bennkue MaTeMaTUKH IPEBHOCTH

4. Benukoe uckyccTBo U xu3nb [[xxeponamo Kapnano.

5. 'eomeTpuyeckue MOJEIN B €CTECTBO3ZHAHUU.
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6. 'eoMerpust EBKiinia Kak nepBas HaydyHasi CUCTEMa.

7. I'eomerpus JlobaueBcKoro

8. 'eomeTpusa MHOTOIrpaHHUKOB

9. 'padmyeckuii MeTO pEIICHUS TPUTOHOMETPHUECKUX YPABHCHH U HEPABEHCTB.
10. I'padprraeckuit moaX01 K PEIICHUIO HEKOTOPBIX TPUTOHOMETPHUCCKUX YPaBHEHUH.
11. I'paduku sneMeHTapHbIX QYHKIIUN B pUCYHKAX

12. lnodaHTOBBI ypaBHEHUS.

13. 3aragku mupaMuibl

14. 3aragounsie rpauKu TPUTOHOMETPUUECKUX (YHKITUH.

15. 3aramounsie rpaduku

16. 3ameuarenbHbIe HEPABEHCTBA, UX 0OOCHOBAHHE U IPUMEHEHUE.
17. Bennknue MaTEMaTHKHA U UX BEITUKHE TCOPEMBI.

18. 3ameuarenpHble MAaTEMATUYECKUE KPUBBIE: PO3BI U CIIMPAITH.
19. 3onoTas mponopiust

20. M3Mepenue BBICOTHI 3JaHHsI HEOOBIYHBIM CIIOCOO0M

21. MHoronukasi CAMMETPHS B OKPYXKAIOIIEM HAaC MUPE

22. [lapkeTsl, MO3auKa U MaTeMaTuueckuii Mup Mapuyca Duiepa
23. 3arasouHblil MUp (paKTanoB

24. JlorapuMbl BOKpYT Hac

25. Iloctpoenue rpapukoB GyHKIUHN, coAepKaUX MOAYIb

26. Bece 3aranku u npumeHenue byrouiku Kneitna.

27. 'eometrpuueckue Gopmbl B UCKYCCTBE.

28. I'padbl 1 UX UCMIOIL30BaHUE

29. I'padbl 1 UX IPUMEHEHHUE B apXUTEKTYpE.

30. 3aragku [{ukmonmasl.

CamocrosiTenpHas paboTa 00yJaronuxcsi: TOATOTOBKA K SK3aMEHY 10
Koncynbranuu 4
[TpomexxyTouHas aTTectanus B popme IK3amena 4
Bcero 336
OcBoeHue AUCHUIIJIMHBI MOXKET OBITh p€aln30BaHO € TIPHUMCHCHUCM 3JICKTPOHHOTI'O 06y‘lCHI/IH, JANCTAHIIMOHHBIX
00pa3zoBaTeNbHbIX TEXHOJIOTUH B COOTBETCTBUU C JIOKAJIbHBIMU HOPMaTHUBHBIMU aKTamu YHHUBEPCUTETA
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM ITPOT'PAMMBI YUEBHOI'O
HPEIMETA «<MATEMATHUKA»

3.1. TpeOoBaHusiT K MHHHUMAJIBHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus paboueil mporpaMMbl yuyeOHOTO MpenMera TpeOyeT Haaudus
y4e0HOTrO KaOMHETa MaTEeMATHKH.

OcHaneHHOCTH y4eOHOTr0 KaOuHera: [locagounble MecTa O KOJIUYECTBY
oOydJarormuxcs, pabodee MECTO TpernojaBaTesisi, MO0CKa YydeOHas, HarJIsITHbIC
nocoOusi, KOMIUIEKT IS NPakTUUYECKUX  paboT, TaOJMIlpl, IJIaKaThl,
reoMeTpuyeckue (pUrypbl, CTeHnbl, y4ueOHas, CIpaBOYHas JIUTepaTypa, y4yeOHO-
MeToauYecKasi JOKyMEHTaIIHs

3.2 UudopmanuonHoe odecniedyeHue 00yIeHUs

Jns peanuzanuu  mporpaMMbl  OUOIMOTEUHBIM (GOHA 00pa3oBaTeNbHOU
OpraHu3allid WMEET TMeYaTHble W/ WIM OJJIEKTPOHHBIE O0O0pa3oBaTelIbHbIE W
UH(OPMAITMOHHBIEC PECYPCHI:

o Jlamasu, A. A. Maremartuka : yueOHuK / A.A. JlanasH. — 3-¢ u3A., UCIp. U JIOI.
— MockBa : UH®PA-M, 2023. — 544 c. — (Cpemnee mnpodeccruoHaIbHOe
obpazoBanne). — ISBN 978-5-16-012592-3. — TekcT: 37meKTpOHHBIA. — Pexum
nocryma: https://znanium.com/catalog/product/1891827

o Jlamasn, A. A. COopHHMK 3aiady Mo MaTreMatuke : ydyeOHoe mocobue / A. A.
Hamasa. — 3-¢ m31g. — MockBa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-91134-803-8. — Tekcr :
AJIIEKTPOHHBIN. Pexxum J0CTyTa:
https://znanium. com/cataloq/product/1362444

e OxHo, H. C. Maremartuka : yue6nuk / H.C. FOxno. — Mocksa : UHOPA-M,
2023. — 204 c. — (Cpennee npodeccronansHoe oopaszoBanue). — ISBN 978-5-
16-014744-4. - Tekcr ANEKTPOHHBIN. —  Pexxum  jgocryma:
https://znanium.com/catalog/product/1906092

e bapaymkun, B. B. MatemaTtuka. D5eMeHThI BbICIIEH MaTeMaTHKH : yY€OHUK : B
2 tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodreB. — Mockpa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpegnee npodeccuonaapHoe oOpa3oBaHuE). —
ISBN 978-5-906923-05-9. — Tekcr : snekTpoHHBIA. — Pexxum nmoctyma:
https://znanium.com/read?id=372717

e bapaymkun, B. B. MatemaTtuka. DieMeHTHI BBICIICH MaTEeMaTHKH : yUeOHUK : B
2 tomax. Tom 2 / B.B. bapaymikun, A.A. IIpokodseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpegnee npodeccuonaibHoe oOpazoBaHue). —
ISBN 978-5-906923-34-9. — Tekct : sneKkTpoHHbIA. — Pexum pocrymna:
https://znanium.com/read?id=380017
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e [llumnoga, JI. 1. MaTtemaruka : yue6Hoe nocooue / JI.W. Illunosa, A.E. [lIunos.
— Mockpa : UH®PA-M, 2020. — 238 c¢. — (Cpeanee npodeccroHaabHOS
obpazoBanne). — ISBN 978-5-16-014561-7. — TekcT : 37€KTPOHHBINA. — Pexxum
nocryma: https://znanium.com/read?id=359850

e Maremaruka : yaebHoe mocodue / M. M. Uepnernos, H. b. Kap6aunnckas, E. C.
Jle6enena, E. E. XapurtoHosa ; nmox penakiueir M. M. UepHenioBa. — 3-e U3, —
MockBa : Poccuiickuii TOCYJIapCTBEHHBIM YHUBEPCUTET mpaBocyausd, 2022. —
336 ¢. — ISBN 978-5-93916-959-2. — TekcT : 31eKTPOHHBIN // DIIEKTPOHHBIH
pecypc uudponoit oopazoBarensHoit cpeasl CIIO PROFobOpa3zoBanue : [cait].
— Pesxum nocrtyma: https://profspo.ru/books/122921

e AOnymmna, K. P. Maremaruka : yueOnuk mis CIIO / K. P. A6nynnuna, P. T
MyxamernunoBa. — Capatos : [Ipodo6pazosanue, 2021. — 288 c. — ISBN 978-
5-4488-0941-5. — TekcT : 3NEKTPOHHBINA // DIEKTPOHHBIA pecypc MUGPOBOU
obpazoBatenbHol cpenbl CIIO PROFobOpa3oBanue : [caiiT]. — Pexum gocrymna:
https://profspo.ru/books/99917
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KOHTpOJII) N OHIOCHKA PE3YJIbTATOB OCBOCHHA AUCHHINIMHBI OCYHICCTBIIACTCA IIPCIIOOABATCIICM B IIPOLICCCC ITPOBCACHUA
IMPAKTHICCKUX BaHHTHﬁ, TCCTUPOBAHUA, U HpOMC}KYTOqHOfI aTTCCTalluu.

Htorosoit hopmMoii MpOMEKYTOUHOM aTTECTAIIUU SBJISETCS dK3aMeH

Koa m HauMeHoOBaHHe

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

(popmupyemsbIx

KOMICTCHIIHH O0mme JMcuMILIMHAPHbBIE (IpeAMeTHbIE)
OK 01 BBIGI/IpaTL B gactu TPYAOBOTO BOCIIMTAHHA: -BJIAACTb MCTOAAMH JOKAa3aTCJIbCTB, AJITOPUTMAMU PCIHICHUSA
CHOCO6BI pelICHUA 3a1a4 - FTOTOBHOCTb K TPyAy, OCO3HAHUC LNCHHOCTHU MACTCpPCTBA, 3a/lad; YMCHUC (bOpMyHHpOBaTB OIIpCACJICHUA, aKCUOMBI U
poheCCUOHABLHOM TPYyIOII00uE; TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH JOKA3ATEIbHbIE
JESITEIbHOCTH - HMHTEpeC K pasMuHbIM cdepaM TpodecCHOHATBHON | pacCyICHHS B XOJI€ PEIICHUS 3a/1a4;
HpI/IMeHI/ITeJIbHO K JCATCIbHOCTH, - yMeTB OHepI/IpOBaTL IIOHATUAMM:. CTCIICHDb 4YHCJIa, HOI‘apI/I(i)M

Ppa3JIMYHbIM KOHTCKCTaM

OBnaneHue YHHUBEPCAIbHBIMU y4eOHBIMU
IMO3HABATEIBHBIMU JCHCTBUSMU:

a) 0a30BBIC JIOTHUCCKHUE ICUCTBHUS:

- CaMOCTOSITEJIBHO (POPMYJIMPOBATh W aKTyaJIU3UPOBATH
mpo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBEHHBIH MPU3HAK MM OCHOBaHUS
JUTSL CpaBHEHUS, KJacCU(UKAIIMKI U 0000IICHUST;

- ONPENeNsATh IENH JAeATENbHOCTH, 3a7aBaTh MapaMeTphl U
KPUTEPUHN UX JOCTHKCHUS;

- BBISBIATH 3aKOHOMEPHOCTH H
paccMaTpuBaeMBbIX SBICHUSX;

- BHOCHTH KOPPEKTHUBHI B JI€ATEIHHOCTH, OIICHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJSIM, OIICHWBAaTh PHUCKU
MOCJIEICTBUM JIEATEIILHOCTH;

- pa3BHBaTh KpEAaTUBHOE MBIIUICHUE TIPU PEIICHUU
YKU3HEHHBIX MPOOJIeM

0) 0a30BBIE UCCIIEIOBATEILCKUE JCHCTBHUS:

IMpOTUBOPEYHA B

YKCiIa; YMEHHUE BBIIOIHATH BIYMCICHNE 3HAUYCHUN U
npeoOpa3oBaHusl BEIPAXKEHUI CO CTENEHAMU U jtorapudmamuy,
npeoOpa3zoBaHus APOOHO-PALMOHATIBHBIX BIPAKEHNUH;

- yMeTb ONEPUPOBATH MOHATHAMU: PALUOHAJIbHBIE,
UppaLOHAJIbHBIE, T0KAa3aTeIbHbIE, CTCIIEHHbIE,
norapupmMUYEcKre, TPUTOHOMETPHUUECKUE YPAaBHEHUS U
HEpPaBEHCTBA, UX CHCTEMBI,

- YMETb ONEPUPOBATh MOHATUAMMU: (DYHKLIMS, HEIIPEPBIBHAS
(byHKIUS, TPOU3BO/IHAS, IEPBOOOPA3HAs, OIPEAETICHHBIN
MHTETPaT;, yMETh HAXOJUTh IPOU3BOHbIE STIEMEHTAPHbIX
(GyHKIUH, NCTIONB3Ys CIIPAaBOYHBIEC MAaTEPUAIIbI;, HCCIIEA0BATH B
MPOCTEHIINX Caydasix GpyHKIMM HA MOHOTOHHOCTh, HAXOIUTh
HauOOJIbIINE ¥ HANMEHBIINE 3HaUYCHHUS (YHKINH; CTPOUTD
rpadMKy MHOTOWIEHOB C MCIIOJIb30BAaHUEM alapaTa
MaTEMaTUYECKOr0 aHaJIN3a; IPUMEHATh IPOU3BOIHYIO IPU
pelLlIeHNH 3a/]a4 Ha ABWKEHUE; PEIIaTh PaKTHKO-
OpPHEHTUPOBAHHBIE 33J]aUd HA HAUOOJIbIINE ¥ HAUMEHbIIINE
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- BIAJCTh HaBBIKAMU Y4e€OHO-HCCIIEOBATEIBCKON H
MPOEKTHON  NIEeATENbHOCTH, HABbIKAMU  pPa3pelIeHHs
npooiieM;
- BBIBIATH  NPUYMHHO-CIICACTBEHHBIE  CBSI3H U
aKTyalM3UpoOBaTh 3ajady, BBIIBUIaTh THUIOTE3y €€
pelieHus, HaXOAWTh apryMEHTHl I J0Ka3aTelbCTBa
CBOUX YTBEp)KICHMH, 3a/1aBaTh IapaMeTpbl U KPUTECPHU
pelLIeHHS;
- aHaJIM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHUS 3a7auu
pe3ynbTaThl, KPUTUYECKH OIICHMBATh MX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
-- yMeTh TMEpPEHOCUTh 3HAaHWS B I[IO3HABATEIBHYIO U
MPAKTUYECKYIO 00J1aCTH KU3HEACATEIHbHOCTH;
- YMeTh MHTErPUPOBATh 3HAHHSA W3 PA3HBIX MPEAMETHBIX
obJacreii;
- BBIIBUTaTh HOBBIC HJEH, IpeIiaraTb OPUTHHAIbHBIC
MOJIXO/IbI U PEICHUS;
U CHnocoOHOCTh WX HCIIONB30BAHUSI B II03HABATEIBHOH U
COLMAIILHOW TIPAKTUKE

3HAYCHUS, HA HAXOXK/ICHUE ITyTH, CKOPOCTH U YCKOPCHUS;
- YMETh OIIEPUPOBATH MOHATUSIMHE: PAllMOHATbHAST (QYHKIIUS,
nokasaresnbHas QyHKIus, cTerneHHas GyHKINs,
norapumMudeckast GyHKIHSI, TPUHTOHOMETpUIECKUE (PYHKIINH,
oOpaTHbIe PYHKIINN; YMEHHUE CTPOUTH TPAPUKH U3ydCHHBIX
(GyHKIUH, NCTIOIB30BaTh TPa(UKK NPU U3YUEHUH MPOLIECCOB U
3aBHCUMOCTEH, P PEILICHUH 33434 U3 JPYTUX y4eOHBIX
MPEIMETOB U 3ajlay U3 peaibHOM KU3HH; BEIpaXaTh (GOPMYyIaMu
3aBHCUMOCTH MEX]y BEIIMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 3aJIa4M Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha MPOIICHTHI, JI0JIM M YaCTH, HA IBUKEHUE, pabOTy, CTOUMOCTb
TOBApOB U YCIIYT, HAaJIOTH, 3aJa4H U3 00JacTH yIpaBICHUS
JMYHBIMH U CEMEHHBIMU (PUHAHCAMU); COCTABJIATH BBIPAKCHHS,
ypaBHEHHs, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a/1a4H,
HCCIIEIOBATh MOJYYCHHOE PELICHNUE U OIICHUBATh
MPaBIONIOI00HOCTh PE3yIbTATOB,;

- YMETh OIIEPUPOBATH MOHATUAMH: CpeaHEe apupMETUIECKOE,
MeanaHa, HauOoJIbIlIee ¥ HAaMMEHbBIIIee 3HAUCHHS, Pa3Max,
JMCTIEPCHSl, CTAaHIAPTHOE OTKJIOHEHHE YHCIOBOTO HA0Opa; yMETh
W3BJICKATh, HHTEPIPETUPOBATh HHPOPMAILIUIO, PEICTABICHHYIO
B TaONUIIaX, Ha qUarpammax, rpadukax, OTpa)karollyr CBOWCTBA
pEabHBIX TPOIIECCOB U SIBICHHIA; IPEACTABIATH HH(POPMAIHUIO C
MOMOIIIBIO TAOJIUIL M IMArPaMM; HCCIIC0BATh CTATHCTHUECKUE
JIAaHHBIC, B TOM YKCJIC C IPUMEHEHHEM IpapueCKUX METOJIOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUSIMH: CITyYaHHBII OMBIT U
cllyyaifHoe COOBITHE, BEPOSITHOCTh CITy4alHOTO COOBITHS;
YMEHUE BBIYUCIIATH BEPOSTHOCTh C UCTIOIBb30BaHHEM
rpadMueCcKuX METOIOB; MPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOXEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKTHI B POPMYITHI
MIPU PEIICHUY 3a/1a4; OLICHUBATH BEPOSTHOCTH PEATbHBIX
COOBITHIA; 3HAKOMCTBO CO CITy4aifHBIMHU BEJTMUYNHAMU; YMEHHE
MIPUBOJIUTH NIPHMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCET B
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MIPUPOAHBIX U OOILIECTBEHHBIX SIBICHUSAX;

- YMETb OIIEPUPOBATH MOHATUAMU: TOUKA, IIPAMAasi, INIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAHHBIN YTOJI, CKPEIIUBAOIINECS IIPSMBIE,
NapajuIeIbHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, yrojl MeXy MPSMBIMHU, YIOJ MEKIY IPSIMON 1
IJIOCKOCTBIO, YTOJI MEXKAY IUNIOCKOCTSMHU, PACCTOSIHUE OT TOUKH
JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMH, PACCTOSTHUE
MEXY IIIOCKOCTAMHU; YMEHHE UCTIO0Ib30BaTh IIPU PEIICHUN
3aJa4 U3y4eHHble (PaKThl U TEOPEMbI IFITAHUMETPUH; YMEHHUE
OLIEHMBATh Pa3Mepbl 0OBEKTOB OKPY’KAIOIIEro MHUpa;

- YMETb OIIEPUPOBATH MOHATUAMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHUKa, Ky0, napajuiesienuie]], Ipu3Ma, MupaMuaa,
¢urypa 1 NoBepXHOCTh BpAIlEHUs, LIINHP, KOHYC, L1ap,
cdepa, cedeHus: pUTypbl BpaIIeHUs, INIOCKOCTh, KACAIOIIAsCS
cdepsl, HUIMHIPA, KOHYCA, IIOUIA/(b TOBEPXHOCTH TUPAMH/IBI,
MIPU3MBI, KOHYCa, IMITUHIIPA, TUIOMAb cephl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapaiesienuneaa, MupaMu/ibl, IpU3MBbI,
LWIMHIpPA, KOHYCA, I1apa; yMEHHE n300paxaTb MHOTOIPaHHUKHU
Y IOBEPXHOCTH BpAILICHUS, UX CEYEHUS OT PYKH, C ITOMOILBIO
YEPTEKHBIX HHCTPYMEHTOB U 2JIEKTPOHHBIX CPEACTB; YMEHHE
pacrno3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh NPABUILHBIE MHOTOTPAHHUKY;

- YMETh ONIEPUPOBATH MOHITUAMMU: JBUKEHHUE B IPOCTPAHCTBE,
1o100HbIE (PUTYPHI B TPOCTPAHCTBE; UCTIOJIB30BAaTh OTHOIICHHE
IUIOINAEeH NOBEPXHOCTEN U 00BbEMOB OJOOHBIX (DUTYp NPU
pELIeHNN 3aa4;

- YMETb BBIYHMCIISATh FEOMETPUUECKUE BEIUUMHBI (IJIMHA, YOI,
U101 b, 00BbEM, IIOLIA/b IOBEPXHOCTH), UCIIOb3Ys
U3y4eHHbIE (POPMYJIIBI U METOJIBI;

- YMETb ONIEPUPOBATH MOHATUAMHU: IIPSIMOYTOJIbHASL CUCTEMA
KOOpJUHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJIIPHOE MPOU3BEACHUE, YTOJI MEXKAY BEKTOpPaMH, CyMMa
BEKTOPOB, IPOU3BEEHUE BEKTOPA HA YHCIIO; HAXOAUTH C
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MIOMOILBIO U3YyYEHHBIX (POPMYJI KOOPIUHATHI CEPEUHBI OTPE3Ka,
paccTosiHUE MEXy ABYMS TOUKAMU;

- YMETb BbIOMpATh MOIXOAALINN U3yUYSHHBIH METOA IS
pelIeHus 3aJaull, paclo3HaBaTh MaTeMaTU4ecKue GaKkThl U
MaTeMaTH4ecKue MOAEIN B IPUPOIHBIX U OOIIECTBEHHbBIX
ABIICHUAX, B UCKYCCTBE; YMEHHE IIPUBOJUTH IPUMEPEI
MaTEMaTHUYECKUX OTKPBITHI pPOCCHUIICKONM U MUPOBOU
MaTeMaTUYECKOW HAYKH.

- YMETh OIIEpUPOBATh IOHATUAMMU: OIIpeIeIeHUe, aKkCuoMa,
Teopema, CJIeICTBUE, CBOUCTBO, IPU3HAK, JJOKA3aTEILCTBO,
paBHOCHUJIbHBIE (DOPMYIIMPOBKH; YMEHHE POPMYIUPOBAThH
o0paTHOE 1 IPOTUBOIOJI0KHOE YTBEPKICHUE, IPUBOAUTH
HpUMepbl U KOHTPIIPUMEPBI, UCII0Ib30BaTh METO]
MaTEMaTUYECKOW MHIYKIUU; IIPOBOAUTE 10Ka3aTEIbHbIE
paccyKIeHuUs IIpU PEILIEHUH 3a]a4, OLICHUBATh JIOTHUECKYIO
MIPAaBUIBHOCTb PACCYKICHUIA;

- YMETb ONIEPUPOBATh OHATUSIMH: MHOKECTBO, II0OJIMHOKECTBO,
OIepaluy HaJl MHOKECTBAMH; YMEHUE UCIIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIH anmnapar JUis ONUCaHUs PealbHbIX
MIPOIIECCOB U SIBJICHUH IIPU PELICHNH 3a/1a4, B TOM YHCIIE U3
JPYTUX y4eOHBIX ITPEIMETOB;

- YMETh OIIEpUPOBATh MOHATUAMMU: Tpad, CBA3HBIN rpad, 1epeso,
LUK, Tpad Ha MIIOCKOCTH; yMEHHE 331aBaTh M OMHCHIBATH
rpadsl pa3TUYHBIMU CIIOCOOAMU; HCIIOIB30BATh TPadbl MpH
pelleHnH 3a/ay;

- YMETb CBOOOJHO ONEPUPOBATh NOHATUSIMU: COUETAHUE,
NEPEeCTaHOBKA, YUCIIO COYETAaHUM, YUCIIO IEPECTAHOBOK; OMHOM
HeroToHa; ymMmeHHEe NPpUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyKaeHus 1isl pelleHus 3aay;

-YMETb ONEpPHPOBATH MOHATUAMU: HATYPaJIbHOE YUCIIO, IIETI0e
YHCII0, OCTATOK 110 MOJYJIIO, PAllMOHATIBHOE YUCIIO,
MPpaLMOHATIBHOE YUCIIO, MHOKECTBA HATYPAIbHBIX, LIETbIX,
palMOHAIbHBIX, NIEHCTBUTEIBHBIX YUCEI; YMEHUE HCIIOJIb30BATh
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MIPU3HAKU JAETMMOCTH, HAUMEHBIINH 001N 1eIUTENb U
HauMeHblIee o0Ilee KpaTHOe, alroput™ EBkinza npu pereHun
3aJa4; 3HaKOMCTBO C pa3IMYHbIMH [TO3ULIIMOHHBIMU CHCTEMaMHU
CUHCIICHUS;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUAMU: CTENEHD C LIEJIBIM
II0Ka3aTeJieM, KOPEeHb HaTypallbHOI CTeNeHH, CTETEHb ¢
paLMOHaIbHBIM [IOKA3aTeIeM, CTENEHb C JEHCTBUTEIbHBIM
(BelIeCTBEHHBIM) TIOKa3aTeseM, Jorapudm 4ucia, CHHYC,
KOCHHYC ¥ TaHT'€HC ITPOU3BOJILHOTO YUCIIA;

- YMETb OIIEpUPOBATh MOHATUSIMHU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CCTEMa ypaBHEHUN
Y HEPABEHCTB, PABHOCHJIBHOCTh YPaBHEHUN, HEPABEHCTB U
CHCTEM, palliOHAJIbHbIE, UPPALMOHAIbHBIE, I0KA3aTeIbHbIC,
CTEIICHHbIE, JTorapupMUIECKUE, TPUTOHOMETPHUECKHE
ypaBHEHHMs, HEPAaBEHCTBA U CUCTEMBI; YMEHUE PELIaTh
ypaBHEHHMS, HEPAaBEHCTBA U CUCTEMBI C TOMOIIBIO PA3THYHBIX
MPUEMOB; PelIaTh YpaBHEHUsI, HEPABEHCTBA M CHCTEMBI C
apamMeTpoM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI
JUISL peILIeHUs] MaTEMaTUYeCKUX 3a/1a4 ¥ 3a71a4 U3 Pa3InIHbIX
o0acTeil HAyKu U peabHOM KU3HH,

-yMeTb CBOOOJIHO ONIEPUPOBATH MOHATUSAMHU: IrpaduK HyHKINH,
oOpatHast PpyHKIMs, KOMITO3UIMS QYHKINH, TMHEHHas QyHKIMA,
KBaJpaTuuHas QyHKIM, CTeTIeHHast QYHKINS C LEIbIM
rokasareseM, TPUTOHOMETpHYecKe (PyHKINHU, 0OpaTHbIE
TPUTOHOMETPUYECKHE (PYHKIUH, TIOKA3aTeNbHAs U
aorapugmuyeckast QyHKIHUU; YMEHUE CTPOUTH rpaduku
(yHKIMH, BEITOJIHATH peoOpa3oBaHus rpaukoB (QyHKIIHIA;
YMEHUE UCHOJIb30BATh TpadUKy QYHKIUHN I U3yUEHHs]
MIPOLIECCOB U 3aBUCUMOCTEN MPH PEIIEHUH 3a7a4 U3 IPYyTux
y4eOHBIX MPEIMETOB U U3 PEATTbHOM KU3HH; BBIPAXKAThH
(opMynaMu 3aBUCUIMOCTH MEKIY BETMUNHAMU;

yMeHHe CBOOOJIHO OIIEPHPOBATH NOHATUSAMU: YETHOCTh
(YHKIMH, IEPHOANIHOCTD (DYHKITUH, OTPAaHNYECHHOCTh
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(yHKIIMH, MOHOTOHHOCTb (DYHKLIMH, SKCTpEMYM (DYHKIIUH,
HauOoJIbIIee U HAaUMEHbIIIee 3HaueHHs! (PYHKIIUU Ha
IIPOMEKYTKE; YMEHHE IPOBOJUTH HCCIIeIoBaHUE (DYHKLIUMY;
YMEHHUE UCIOJIb30BATh CBOMCTBA U rpaduku QyHKINH IS
peleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C IIapaMeTpaMu;
n300paxaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOYKECTBA PEIICHHIMA
ypaBHEHHUH, HEPABEHCTB U UX CHCTEM;

- YMeTh CBOOO/THO ONIEPUPOBATH MOHATUSIMH:
II0CJIEJOBATEIILHOCTD, apu(hMeTHUECKas IPOrpeccus,
reoMeTpHuuecKas porpeccus, 0eCKOHEYHO yObIBaroIas
reoMeTpHuecKas Iporpeccus; yMeHue 3a1aBaThb
HI0CJIEJOBATEIIBHOCTH, B TOM UHCJIE C IOMOILBIO PEKYPPEHTHBIX
dopmyu;

- YMETh OIIEpPUPOBATH MOHATUSIMH: HEMPEPHIBHOCTD (DYHKIINH,
aCHMIITOTHI Tpaduka GpyHKIHMHU, IepBasi U BTOPAst MPOU3BOTHAS
(YHKINY, TEOMETPUUECKUI U PU3UUECKUI CMBICI TPOU3BOTHOH,
nepBoOOpasHasi, ONpeIeICHHBIA HHTETPall; YMEHHE HAXOIUTh
aCHMIITOTHI Tpaduka PyHKIMH; yMEHHE BEIYUCIISATH
MIPOM3BOIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIIO3HIIUU
(GyHKLUH, HAXOAUTh YpaBHEHHE KacaTeIbHOH K rpaduky
GbyHKIHH;

YMEHHUE UCIOJIb30BATh IPOU3BOAHYIO I UCCIICI0BaHUS
GYHKIMH, U HAX0XKICHUS HAMJTY4IIero PeIeHNs B
MIPUKJIA/IHBIX, B TOM YHCJIE COIUATbHO-?PKOHOMUYECKUX U
(bu3nyeckux 3agaydax, A ONpeAeIeHUs: CKOPOCTH U YCKOPEHMUS;
HAXOJUTh IJIOMAAN B 00beMbI (GUIYp C TOMOIIBIO HHTETPAIa;
MPUBOJUTH IPUMEPHI MATEMAaTHYECKOTO MOJECTHPOBAHUS C
noMouibo AU hepeHInaIbHbIX YpaBHEHHIH;

- YMETh ONEPUPOBATH MOHATHAMH: KOMIIJIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUICKCHBIE YUCIa, MOy b U apTyMEHT
KOMILIEKCHOTO YncIia, opMa 3amucy KOMIUIEKCHBIX YUCET
(reomeTpudeckasi, TPHTOHOMETpPUYECKas U alredpandeckas);
YMETb POU3BOANTH apUPMETHIECKHE IEHCTBHS C

35




KOMITIEKCHBIMH YHCJIAMH; TIPUBOAUTH IPUMEPHI HCIOIB30BAHUS
KOMIIIEKCHBIX YHCET;

- yMeTh CBOOOZHO ONEPUPOBATH MOHATHAMU: CpPEIHEe
apudmerndeckoe, MeMaHa, HAaHOOJIbIIICe U HAMMCHBIIIEE
3HaueHMs, pa3Max, AUCIEPCHUs], CTAHAAPTHOE OTKJIOHEHUE [UIs
OIMCaHMs YHCIIOBBIX JIaHHBIX; YMEHHE HCCIIE0BATh
CTaTHCTHUYECKHE JJaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpaguIecKux METOJOB U IEKTPOHHBIX CPECTB; IpahUueCKH
FICCIIeZIOBaTh COBMECTHbIE HAOIIOACHUS C IIOMOIIBIO JHarpaMM
pacceuBaHUs U JINHEHHOU PETPECCUU;

- YMETh HaXOJUTh BEPOSITHOCTH COOBITHH € HCIIOIb30BaHUEM
rpagu4ecKuX METOJ0B; IPUMEHSTH JUIS PEIICHHs 32129
(opMyIIbI CIIOKEHHS U YMHOXKEHUS BEpOATHOCTEH, hopMyIty
HIOJIHOM BeposATHOCTH, hopMyy bepHysii, koMOUHATOpHbIE
(baxTbl 1 GOPMYIIbI; OLIEHMBATH BEPOSITHOCTH PEATBHBIX
cOOBITHIl; yMEHHE ONepHPOBaTh MOHATUAMMU: ClTydaiiHast
BEJIMUMHA, pAcIpeieJIeHUE BEPOSITHOCTEH, MaTeMaTHUECKOe
OXMJaHUe, IUCTIEPCUS U CTAaHIapPTHOE OTKJIOHEHHUE CIIy4aiHON
BEJIMUUHBI, GYHKIMU pacTIpeeNIeHUs U IJIOTHOCTH
PaBHOMEPHOT'0, TOKA3aTeIbHOIO U HOPMAJILHOTO
pacnpeieieHHii; yMEeHUE UCTIONh30BaTh CBOMCTBA H3YUSHHBIX
pacnpeieieHui JUTsl perieH s 3a/1a4; 3HaKOMCTBO C ITOHATHAMU:
3aKOH OOJIBIINX YMCETI, METO/IbI BHIOOPOYHBIX HCCIIEIOBAHMIA;
yYMEHHE TIPHBOIUTH IPUMEPHI IPOSBICHHS 3aKOHA OOJIBIINX
YHCell B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX;

- yMeTh CBOOOZHO ONEPUPOBATH MOHATHAMU: TOUYKA, IpsAMas,
IUIOCKOCTB, TPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH yrod,
JBYTPAHHBIH yroj, TpeXIpaHHbII yrod, mepeceKarommecs,
napaJuleNbHble U CKPEIUBAOLINECS MPAMbIE, TapauIeIbHOCTh U
NEePIECHANKYISPHOCTD MPSMBIX U IUIOCKOCTEH, YTOJI MEKITY
HPSIMBIMHE, YTOJI MKy TIPSIMOH U ITIOCKOCTBIO, YTOJI MEXKTY
IUIOCKOCTSIMH; YMEHHE UCII0JIb30BATh MIPH PEIICHUN 3a/1a4
U3y4eHHbIE (PAKThl U TEOPEMBI IUIAHUMETPHH; YMEHUE
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OLICHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MHPE; yMEHHE
OIIEPUPOBATH MOHATHAMHI: MHOTOTPaHHUK, CEYECHHE
MHOTOTpaHHHKA, ITPAaBUIIbHBII MHOTOTPAaHHHUK, IPU3MA,
nupamuza, GUrypa v MoBEpXHOCTb BPALIECHUS], LIMIUHAD, KOHYC,
map, cdepa, pa3BepTka HOBEPXHOCTH, CEUCHUS KOHYCa U
LWIMHAPA, HapauleIbHbIE OCH UM OCHOBAHMIO, CEYEHHE 111apa,
IUIOCKOCTB, Kacaroasics cepbl, HUINHAPA, KOHYCa; yMEHHE
CTPOUTH CEYEHUE MHOTOTPaHHUKA, H300pakaTh MHOTOTPaHHUKH,
(GUryphl U IOBEPXHOCTH BPAILEHHS, HX CEUCHHUS, B TOM YHCIIE C
HIOMOIIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPHUMEHSTH CBOHCTBA
reoMeTpUUECKUX (Uryp, CaMOCTOATENBHO (POPMYIMPOBATH
OIpeAeIeHUs U3y4aeMbIX (UTyp, BBIABHIATH TUIIOTE3HI O
CBOMCTBaX M MPU3HAKAX FeOMETPUIECKUX QHUTYp, 0O0OCHOBHIBATH
WIN OIPOBEPraTh UX; yMEHHE NPOBOJUTH KiIaCCU(DHUKALIUIO
¢buryp 1o pazIMIHbIM NPU3HAKAM, BBIIIOIHATH HEOOXOAUMBIE
JIOTIOJTHUTENbHBIE TTOCTPOCHUS;

- yMeTb CBOOOZHO ONEPUPOBATH MOHATHAMU: IUIOIIAb PUTYPBI,
o0beM urypsl, BeJIM4YMHA yIJIa, PACCTOSHUE OT TOUYKH 10
IUIOCKOCTH, PACCTOSIHUE MEKAY MPSIMBIMHU, PACCTOSIHUE MEKAY
TUTOCKOCTSIMH, TUIOMIAAb Cephl, IUIONIa b TOBEPXHOCTH
MUPAaMU/IbI, IPU3MBI, KOHYCa, IIUIMHIPA, 00beM Ky0a,
MPSIMOYTOJIEHOTO MapajuieNenuiea, THPaMUIbL, IIPH3MBL,
WIMHIpA, KOHYyCa, Iapa; yMEeHNEe HaXOIUTh OTHOIICHHE
00BEMOB MOI00HBIX GUTYD;

- yMeTh CBOOOZHO ONEPUPOBATH MOHATHIMU: JBIKCHHUE,
napaJuIeNbHbIi IEPEeHOC, CUMMETPHS Ha INIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHue Mo 00U, MOA00HBIC
¢burypbl; yMeHHe pacrno3HaBaTh paBHbIE M IOAO0HBIE QUTYPHI, B
TOM YHCJIe B IPUPOJE, HCKYCCTBE, APXUTEKTYPE; YMEHHUE
UCIIONIb30BaTh FEOMETPUYECKIE OTHOIICHHSI, HAXOIUTh
TeOMETPHUYECKUE BEIMYMHBI (JUTHHA, YTOJI, IJI0MA1b, 00HEM)
IpU PELICHUH 3a/]a4 U3 APYTUX y4eOHbIX MPEIMETOB U U3
pEaIbHOM JKHU3HU;
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- YMETh CBOOOJIHO ONEPUPOBATH NOHATUSAMU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAHHATHI
BEKTOpPa, CyMMa BEKTOPOB, POU3BEACHNE BEKTOPA HA YHUCIIO,
pasioxeHue BeKTopa 1o 0a3ucy, CKaasipHOe MIPOU3BEICHUE,
BEKTOPHOE IIPOU3BEJCHHE, YTOJ MEKIY BEKTOPAMU; YMEHHE
HCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOJ IJIs1 PELIEHHS
TeOMETPHUECKUX 33124 U 334 IPYTUX y4EOHBIX MPEIMETOB;
OTepUPOBATH MOHATUAMU: MaTpuIa 2X2 U 3X3, onpeenuTelb
MaTpPHUIIbI, TEOMETPUUYECKUI CMBICIT OTIPEACTUTES;

- YMETh MOJICIIMPOBATh peajbHbIE CUTYAIlMH Ha SI3bIKE
MaTeMAaTHKH; COCTABIIATH BHIPAKCHUS, ypaBHEHHI, HEPABEHCTBA
¥ MX CUCTEMBI 110 YCJIOBHUIO 3a/1a4H, UCCIIEI0BATh TOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAaHUEM allapara ajareopsl,
HMHTEPIIPETUPOBATH MOJIyYEHHBIN PE3YyIbTAT; CTPOUTH
MaTeMaTHYECKHUE MOJIENIH C TIOMOIIBIO TEOMETPUUECKUX MOHATHHA
Y BEJIMYUH, PEIlaTh CBA3aHHBIE C HUMH NPAKTUYECKHE 3a/1a4H;
COCTaBJISITh BEPOSTHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH
MOJIyYEHHBIN Pe3ysIbTaT; peliaTh NPUKIAIHbIE 3a1a41
CpEJICTBAMHU MAaTEMAaTUYECKOI0 aHAJIN3a, B TOM YHCIIe
COLMAJIEHO-?)KOHOMHUYECKOT0 U (PU3NYECKOT0 XapakTepa;

- YMeHHUE BBIOMpATh MOAXOMAIINN METO JJIsi PEIICHUs 3aauu;
MOHMMAaHNE 3HAYUMOCTH MAaTEMATHK! B U3YYCHUH MPUPOIAHBIX H
OOIIIECTBEHHBIX TPOIIECCOB W SBIICHWH; YMEHHE pacro3HaBaTh
MPOSIBIICHNE 3aKOHOB MAaTeMAaTHKH B HCKYCCTBE, YMEHHE
MPUBOIUTH MPUMEPHI MATEMATHUECKUX OTKPBITUH POCCUHCKOM 1
MHPOBOI MaTEMaTU4YECKON HAYKH
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OK 02. Ocy1iecTBasiTh
TIOUCK, aHAJIHU3 U
UHTEPIPETALIUIO
nHpOpMAITUH,
HEOOXOIMMON 1A
BBITIOJTHEHHS 33189
npodeccHoHaNbHON
AESTSIBHOCTH

B o6nmacti ieHHOCTH HAy4YHOTO TO3HAHUSL:

- c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M OOIIECTBEHHON
NPaKTUKHA,  OCHOBAaHHOTO  HAa  JAHMAJOre  KYJbTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAHMIO  CBOETO  MecTa B
MOJINKYJIBTYPHOM MHpE;

- OCO3HAHHE EHHOCTH HAYYHOH AEATENbHOCTH, TOTOBHOCTh
OCYWIECTBIIATh ~ MPOEKTHYID U HCCIEIOBATEIbCKYIO
NeATeIbHOCTh HHANBUAYAJIbHO U B TPYIIIIE.
OBnanenue YHHUBEPCAIbHBIMU
MO3HABATEIbHBIMH AEHCTBUSMU:

B) pabota ¢ HHpOpMaIIHE:

- BIAJeTh HABBIKAMH IOJy4YeHHs HHPOpPMAIMU U3
WCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO OCYIIECTBIAT
MOUCK, aHaliM3, CHCTEMATHU3aLUI0 H HWHTEPIPETALUIO
MH(POPMALIMH PA3IMYHBIX BUIOB U ()OPM MPE/ICTABICHHS;

- cO3/1aBaTh TEKCThl B Pa3IM4YHBIX (opMaTax c yd4eTom
Ha3zHaueHHsI MH(POpPMAIMU U 1IeJICBOM ayAUTOPHH, BbIOUpast
ONITUMAJIBHYIO ()OPMY MPEICTABICHHUS U BU3YyaIN3alINH;

- OLICHMBATh JOCTOBEPHOCTH, JIETUTHMHOCTH MH(OPMAIHH,
€e COOTBETCTBHE IPAaBOBHIM M MOPAIbHO-ITHYECKHM
HOpMawm;

- WCIOJNB30BaTh  cpeicTBa  WHPOPMANMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B peneHun
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U OpPraHU3alMOHHbIX
3a7a4 ¢ cOONIOAEHNEM TPeOOBaHMI SPrOHOMUKHU, TEXHHKH
0e30macHOCTH, THTHEHBI, PecypcocOepeskeHns], MPAaBOBBIX U
3TUYECKUX HOPM, HOPM MH(OPMALIMOHHON 06€301MacHOCTH;

y4eOHBIMU

- YMETh ONEPUPOBATh TMOHATUAMHU: pPALMOHANBHAS (YHKIHS,
MoKa3aTesbHast byHKIMS, CTEIEHHAas byHKIHS,
norapudmuyeckass (QyHKIUS, TPUTOHOMETpHUECKHUE (DYHKIUH,
oOpaTHble (YHKIIWH; yMEHHE CTPOUTHh TpaHuKH H3YICHHBIX
(YHKIM, UCTIONB30BaTh IpadUKU MPH U3YYECHUHU IMPOIECCOB H
3aBUCUMOCTEH, NpU PEHICHWH 33Jad M3 JPYTuX Y4eOHBIX
MIPEMETOB U 33a4 U3 peajbHOM JKU3HU; BhIpaXkaTh (HopMyIaMu
3aBHCUMOCTH MEX]y BEITUYHHAMU;

- YMETh ONEPHPOBATH MOHITUSMHU: TOXKAECCTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUI
¥ HEPaBEHCTB, PAaBHOCWILHOCTh YpaBHEHHW, HEPaBEHCTB U
CHCTEM, palllMOHaJbHbIE, HUPPALMOHAIbHbIE, II0Ka3aTEJIbHBIE,
CTEIICHHBIE, Jorapudmuyeckue, TPUTOHOMETPUYECKUE
ypaBHEHUS, HEPABEHCTBA U CHCTEMBI; YMETh PelIaTh ypaBHEHUS,
HEPaBEHCTBA W CHCTEMBI C IOMOIIBIO PA3JIMYHBIX TPHEMOB;
pemaTh ypaBHEHHs, HEPaBEHCTBA M CHUCTEMBI C IMapaMETPOM;
MPUMEHSTh YpaBHEHHSI, HEPABEHCTBA, UX CHCTEMBI JJISl PELICHUS
MaTeMaTHUYECKUX 3aa4 U 33/1a4 U3 Pa3IHyHbIX 00NacTeil HayKu
Y peasIbHOM YKU3HU;

- yMeThb CBOOOJHO ONEPUPOBATH MOHATUSIMH: JIBHXKCHHUE,
napajyieNIbHbli  TIEpEeHOC, CUMMETpPHs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3zoBaHue Moaoous, moao0HbIe
(Gurypsl; ymMeTh pacro3HaBaTh paBHbIE U 1MOJ00HBIE (DUTYpBI, B
TOM 4YHCIE B TNPUPOJE, HCKYCCTBE, AapXHTEKType; YMETh
UCTONB30BaTh ~ TEOMETPHUYECKUE  OTHOLICHHS,  HaXOIHMTh
TE€OMETPUUECKUE BEIMYMHBI (AJTMHA, YTOJI, IUIOWA/lb, OOBEM)
NpU PEUICHWH 337a4 M3 JPYruX Y4YeOHBIX NpPEAMETOB WU U3
peabHOM KU3HU

- BIAJCTh  HABBIKAMM  pAcClO3HAaBaHUs U 3alIUTHI
nHpOpManuH, THPOPMALMOHHON 0€30aCHOCTH JINYHOCTH
OK 03. IInanupoBats 1 B o0macti 1yXxOBHO-HPAaBCTBEHHOTO BOCTIMTAHHMS: - yMETb  OIEpHpOBaTh  MOHATHAMM:  palMOHAJIBHBIE,
peaau30BbIBaThH -c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUsI, STHUYECKOTO | HPpallUOHAIIbHBIE, HOKa3aTeJbHBIE, CTEIICHHBIE,
COOCTBEHHOE TIOBE/ICHMUS; norapuMUYECKUEe,  TPUTOHOMETPUYECKUE  ypaBHEHHS U
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npodeccuoHaIbHOE U
JIUYHOCTHOE Pa3BUTHE

- CIOCOOHOCTH OIICHUBATh CHUTYallUI0 W
OCO3HaHHbIE pEIICHMs, OpPHUECHTHPYACh Ha
HPaBCTBCHHBIC HOPMBI U LICHHOCTH,

- OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOHYMBOTO
Oyaywero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSM U (WJIH)
IpYyrUM 4WICHAM CEMbH, CO3JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHATHA IEHHOCTEH CEeMEHHON IKU3HH B
COOTBETCTBUM C TPAIULUSAIMU Hapo10B Poccuu;

OBnazseHue YHUBEPCAIBHBIMU PETYISATUBHBIMU JCHCTBUAMHU:
a) caMOOpTaHu3aLIus:

- CaMOCTOSITENILHO  OCYHIECTBISITH  ITO3HABATEIbHYIO
JCATCIBbHOCTD, BBIABJIATH HpO6J'ICMI)I, CTaBUTH u
¢dopmMynupoBaTh COOCTBEHHBIC 337a4ll B 00pa30BaTEIbHOM
NeSITeTbHOCTU M KU3HEHHBIX CUTYAIHAX;

- CaMOCTOSITEJIPHO COCTABIISITh IUIAH pEIICHUS NpoOIeMBI C
YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
U TIPEANIOYTECHUH;

- JaBaTh OLIEHKY HOBBIM CUTYaIHsM;

croco6cTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBICHUIO ITUPOKOI
SPYAMIIMY B Pa3HBIX 00ACTAX 3HAHUI, TOCTOSHHO MOBBIIIATH
CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHBIH YPOBEHB;

6) CAaMOKOHTPOJIB!

HCIIOJb30BaTh IPUCMbI pe(bnelccm/l U1 OLCHKH CUTYyalluu,
BBIOOPA BEPHOTO PELICHHUS;

- yMeTb OIICHUBAaTh PHCKM M CBOEBPEMEHHO HpPUHHMMATh
pELIeHUs 110 UX CHU)KEHHIO;

IIPUHUMATh
MOpaJbHO-

HEPABEHCTBA, UX CUCTEMBI;

- YMCTb OICPHUPOBATH IMOHATUAMU: MHOI'OIPAaHHUK, CCUYCHUC
MHOTOTpaHHMKa, KyO, Napajulejenurne], Npu3Ma, MUpaMuia,
¢urypa W TOBEPXHOCTh BpAICHUS, LWIMHID, KOHYyC, Imap,
chepa, cedeHus (GuUTypsl BpaIICHHS, IIOCKOCTh, KacCArOIIasiCs
cdepsl, IWIHHAPA, KOHYCa, TUIONIAh TOBSPXHOCTH MUPAMHIBI,
NpU3MbI, KOHyca, LHWIUHIpPA, Iuomans chepsl, 00beM Kyoa,
HPSMOYTOJIBHOTO  Mapajvlefienunea, MUPaMHUIbl, PU3MBbI,
IWINHIPA, KOHYCA, [Iapa; YMEHHUE H300pakaTh MHOTOTPaHHUKH
1 MOBEPXHOCTHU BpALlICHHA, UX CCUCHHA OT PYKHU, C IMOMOIIBIO
YEPTEXKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEIACTB; YMETh
pacro3HaBaTh ~ CHMMETPHIO B TNPOCTPAHCTBE;  YMETh
pacro3HaBaTh NPaBUWIbHBIC MHOT'OI'PAHHUKH,

- YMETh OIEPUPOBATH IMOHATUSIMHU: HPSMOYrOJNbHAs CHCTEMa
KOOPJMHAT, KOOPIMHATHI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaIISIPHOE TIPOW3BEJICHHE, YOl MEXIy BEKTOpPaMH, CyMMa
BCKTOPOB, TPOW3BEJICHHE BEKTOpa HA 4YKCJIO; HAXOIUTh C
MOMOIIBIO M3YYCHHBIX (OPMYIT KOOPAMHATHI CEPEIMHBI OTPE3Ka,
paccTosTHUE MEXTY IByMsl TOUKAMH

OK 04. PaGoTtats B
KOJIJIEKTUBE U KOMAaHJE,
3pPEeKTHBHO
B3aMMOJICHCTBOBATH C
KOJUIETaMH,
PYKOBOJICTBOM,

FOTOBHOCTb K  CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U
CaMOOIIPENENEHNIO;

-OBJIaJICHUE HaBBIKAMH y4e0HO-HCCIIeIOBATEIHCKOM,
MMPOEKTHOU U COLIMATBHOM AEATEIBHOCTH;

OBnanenue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHA
JEUCTBHSMM:

- yMEThb ONEpPUPOBATh TMOHATUSMHU: CIy4alHBIA OMBIT U
cllydaifHoe COOBITHE, BEPOSITHOCTh CIIyYailiHOTO COOBITHSI; YMETh
BBIYUC/IAATHE BEPOATHOCTH C  HCIIOJIb30BAHUEM T’pa(i)quCKI/IX
METOJIOB; TPUMEHATH (OPMYIJIBI CIOXKEHUS W YMHOXCHHUS
BEPOSTHOCTEH, KOMOWHATOpHBIE (akTel W (OPMYIBl TIPH
peLICHNH 3ajiad; OICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHH;
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KIIMCHTaMU

0) cOBMECTHasI IeATCILHOCTD:

- MOHUMAaTh M HCIOJB30BaTh NPEUMYLIECTBA KOMaHAHOW M
WHIUBUYaIbHON pabOThI;

- MIPUHUMATH enu COBMECTHOM JIeTeITLHOCTH,
OpraHU30BBIBATH M KOOPJAMHUPOBATH JICUCTBUS TI0 €€
JOCTVKEHHIO: COCTABJATh IUIaH JCHCTBHM, pacOpencisITh
POJIU C YY€TOM MHCHHMI YYaCTHHUKOB OOCYXJIaTh Pe3ysIbTaThl
COBMECTHOM paboThI;

- KOOPIMHUPOBATH M BBINOJIHATH pabOTy B YCIOBHUSAX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILECTBJIATh IMO3UTHBHOE CTPATETMUYECKOE IOBEJEHUE B
pa3IMYHBIX ~ CUTyalUsiX, TMPOSBIATH  TBOPYECTBO U
BOOOpakeHne, ObITh MHUITUATUBHBIM.

3HaKOMCTBO CO CIIy4allHbIMHM BEJIMYMHAMH; YMEHUE NPUBOAUTH
IIPUMEPBI TPOSIBICHUS 3aKOHA OOJIBLIMX YUCENl B MPUPOIHBIX U
OOILIECTBEHHBIX SBJICHUSX;

- YMeTb CBOOOJHO ONEpUPOBATH MOHATUSIMHU: CTEHEHb C LIEJIbIM
MOKa3aTeJeM, KOPEHb HaTypalbHOH CTENEeHH, CTENeHb C
palMOHABHBIM IIOKa3aTeleM, CTENeHb C AEeHCTBUTEIbHBIM
(BeLIECTBEHHBIM) IOKa3aTeleM, JIoOrapu(pM 4YuCia, CHHYC,
KOCHHYC U TaHT'€HC IIPOU3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEpPHUPOBATh MOHATUAMU: Ipaduk QyHKUUH,
oOpatHast pyHKIMS, KOMIIO3UIMS QYyHKIMH, TuHeHHas QyHKIu,

KBaJpaTHUyHass (QYyHKLUUS, CTeNeHHas (QYHKUUA C  ILeJIbIM
IOKa3aTesneM, TPUITOHOMETpUYeCKHe (QYHKIHMM, OOpaTHbIE
TPUTOHOMETPUYECKUE byHKIUH, HoKa3aTesbHas u

norapumudeckas QyHKIMH;, YMETh CTPOUTH Tpaduku QYyHKITUH,
BBITIOJTHATH MTPeoOpa3oBaHust rpauKoB (yHKITHIA;

- YMETh HCIOJb30BaTh TpapuKu QYHKIOMA IS H3YYCHUS
MPOIIECCOB M 3aBUCHMOCTEH TPU DPEUICHWH 3a7ad M3 APYTHX
y4eOHBIX TPEAMETOB M W3 pEAlbHOW IKM3HH; BBIpaXaTh
(hopMynaMu 3aBUCHMOCTH MEKAY BETMUNHAMU;

- CBOOOJIHO ONEPUPOBATh MOHATHUSMH: YETHOCTh (YHKIIWH,
NepUOANYHOCTh  (YHKIMH,  OTPAaHMYCHHOCTh  (YHKIIHH,
MOHOTOHHOCTb (DYHKITMH, SKCTpeMyM (DyHKIMM, HauOoJblIee U
HavMeHbIIee 3Ha4YeHWs (QYHKIMUM Ha TPOMEXKYTKE; YMETh
MPOBOJINTH UCCIIEOBaHHE (PYHKINM;

- YMeThb HCIIOJb30BaTh CBOWCTBa W Tpaduku (GYHKIMN AT
pelIeHus] ypaBHEHUH, HEpaBeHCTB W 3aJady C MapaMeTpamu;
n300pakaTh Ha KOOPIMHATHOM MIOCKOCTH MHOXECTBA PEIICHUI
ypaBHEHHH, HEPAaBEHCTB U X CUCTEM

OK 05. OcymiecTBasiTh
YCTHYIO ¥ TUICbMEHHYIO
KOMMYHUKAIIUIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoit enepanyn

B o0macTy 3cTeTH4eCKOro BOCTIUTAHUS:

- 3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOYast SCTETUKY ObITa,
HAay4yHOr0 M TEXHMYECKOTO TBOPYECTBA, CHOpTa, Tpyda H
OOIIIECTBEHHBIX OTHOIICHHIA;

- CHOCOOHOCTh BOCIIPHHHMMATh Pa3lIMYHbIE BUJbI HCKYCCTBA,

- YMETh ONEpPUPOBATh MOHATHAMHU: CpelHee apu(hMETHYECKOE,

MeJMaHa, HauOOJNbIIee W HAWMMEHbBIEE 3HAYCHHS, pa3Max,
JMCTIepCHs, CTAaHIApTHOE OTKIOHEHHE YHCIIOBOro Habopa;
yMEHHE  W3BJEKaTh,  WHTEPHPETHPOBATH  HH(POPMAIHUIO,

MPEJICTABICHHYI0 B TaOMWIlAX, Ha Juarpammax, Trpadukax,
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C YY4ETOM O0COOEHHOCTEH
COLIMAIILHOTO U
KyJIbTYPHOI'O KOHTEKCTa

TPaUIUU U TBOPUYECTBO CBOETO U APYTUX HAPOJIOB, OIIYIIATh
SMOIIMOHAJIFHOE BO3/ICHCTBUE NCKYCCTBA;

- yOeXJACHHOCTh B 3HAYMMOCTH JUIsl JIMYHOCTH M 0OIIecTBa
OTEUYECTBEHHOIO W MHPOBOTO HMCKYCCTBA, OTHUYECKHX
KYJIbTYPHBIX TPAAUIMI 1 HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBIPQKEHHIO B Pa3HBIX BHJIaX UCKYCCTBA,
CTpPEMJICHHE MPOSIBIIATH KAYECTBA TBOPUESCKOU TUYHOCTH;
OsnageHue YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU
IEUCTBUSIMU:

a) obmieHwMeE:

- OCYIIECTBJIATh KOMMYHHUKAIIMU BO BCeX cepax sKU3HU;

- pacrmio3HaBaTh HeBepOaIbHBIE CPECTBA OOIIEHUS, TOHUMATh
3HaY€HHE COIMAJILHBIX 3HAKOB, PACIO3HABATh MPEIMTOCHUIKH
KOH(MJIMKTHBIX CUTYaIlUi U CMSTYaTh KOH(DIUKTHI,

- Pa3BEepHYTO W JIOTUYHO M3Jaratb CBOI TOYKY 3PEHHS C
HCIIOJIH30BAHMEM SI3BIKOBBIX CPEJICTB

OTPaKaIOIYI0 CBONCTBAa pEaJbHBIX MPOLECCOB M SIBICHUII;
MPECTaBIsATh HHPOPMAILIUIO C TOMOIIbIO TAOJIUIl U AUATPAMM;
WCCIIeIOBaTh CTAaTHUCTUYECKHE JIaHHblE, B TOM YHCJIE C
MIPUMEHEHNEM IpaUIeCcKUX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEpPUPOBATh MOHATUSAMH: TOUYKA, NPSAMasi, MIOCKOCTb,
MIPOCTPAHCTBO, ABYI'PAHHBIM Yroj, CKPELIMBAIOLIUECS IpPSIMBIE,
NapajuleIbHOCTh M MHEPHEHAMKYJSIPHOCTb  HPSAMBIX U
IUIOCKOCTEH, yros MeXAy HpsSMbIMHU, YroJd MEXIy NpsMOA U
IUIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU
JI0 TJIOCKOCTH, PACCTOSHUE MEXIy TMPSIMBIMU, PAacCTOSHHE
MEXY MIIOCKOCTSIMU;

- YMETh UCIOJIL30BaTh MPH PEIICHUHU 3a/1a4 U3yuYeHHBbIC (PaKThl U
TEOpEMbI TUIAHUMETPHUH; YMEHHE OIICHUBATH pa3Mepbl OOHEKTOB
OKpY’KaIOILIEro Mupa

OK.09. Ucnoap3oBaTh
WH(POPMAITMOHHBIC
TEXHOJIOTHH B
npodeccnoHaIbHON
JEATETBHOCTH

B 00nacTi ieHHOCTH HAYYHOTO MMO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHSA HayKH M OOIIECTBEHHOMN
MPAaKTUKK,  OCHOBAHHOTO  HA  JHAJIOTe  KYJIBTYp,
CIOCOOCTBYIOIIETO  OCO3HAHMIO  CBOErO  MecTa B
MOJINKYJIBTYPHOM MHPE;

- OCO3HaHWE [IEHHOCTH HAyYHOU JESITeTbHOCTH, TOTOBHOCTh
OCYILECTBIATh  HPOEKTHYIO M HCCJIENOBATEIbCKYIO
JeSTeNIbHOCTh MHAMBHUYaAJIbHO U B TPYIIIIE.
OBnanenue YHHUBEpCaJIbHBIMU
MO3HaBaTeJIbHBIMH JCHCTBUAMU:

B) pabota ¢ uHpoOpMaIHei:

- BIQJECTh HaBBIKAMH TONydeHUs wuHpoOpMammu U3
HMCTOYHUKOB Pa3HBIX TUTIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh
MOWCK, aHajin3, CHCTEMAaTH3allii0 W HWHTEPIPETaIUIo
MH(GOPMALIUH PA3INYHBIX BUIOB U (POPM NIPEICTABICHHS;

- CO3/7aBaTh TEKCThl B Pa3IMUYHBIX (opMaTax C ydeTom

y4eOHBIMU

- YMEThb ONEpHpOBaTh MOHATHAMHU: palMOHaNbHas (yHKuuS,
MOKa3aTeIbHas byHKIM, CTEICHHas byHKIH,
agorapugmuyeckas (yHKIMSA, TPUTOHOMETpHUYECKHE (DyHKIMH,
oOpaTHble (DYHKIMH; YMEHHE CTPOUTh TIpadUKU H3YUEHHBIX
(yHKIUH, UCTIONB30BaTh TpaQUKH IPU U3YHYEHUH IPOLECCOB U
3aBUCHUMOCTEH, NpU PpEHIeHuH 3a4ad M3 JPYTux YyueOHbIX
MIPEMETOB U 33a4 U3 PeabHOM KU3HU; BBIpaXaTh (opMyIaMu
3aBUCUMOCTH MEX]ly BEIMUMHAMU;

- YMETh ONEPHPOBATH MOHITUSAMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpPaBHEHUH
U HEPAaBEHCTB, PAaBHOCUIBHOCTb YPAaBHEHWH, HEPABEHCTB U
CHCTEM, pallMOHAJbHbIE, HUPPALUOHAIbHbIE, II0Ka3aTENIbHBIE,
CTETICHHBIE, jorapudmMudeckue, TPUTOHOMETPUYECKHE
ypaBHEHHs, HEPABEHCTBA U CHCTEMBI; YMETh PEIaTh ypaBHEHUS,
HEpaBEHCTBA W CHCTEMBI C IOMOIIBIO PA3IUYHBIX HPUEMOB;
pelaTth ypaBHEHUS, HEPAaBEHCTBA U CHCTEMBI C IapaMeTpoM;
IPUMEHATh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUIsl pELICHUs
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HazHa4YeHHs] MHPOpPMALIMK U LEIEBON ayTUTOPHH, BHIOUpPAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaIH3aIlIH;

- OLICHMBATh JOCTOBEPHOCTb, JETUTUMHOCTh MH(OpMaluu,
€€ COOTBETCTBHE IIPABOBBIM M MOPaJIbHO-3TUYECKHM

HOpMaM;
- HUCHONb30BaTh  CpPeACTBA  MH(POPMAIMOHHBIX U
KOMMYHHKaIIMOHHBIX TEXHOJIOT Ul B pelieHnn

KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpTraHU3AI[MOHHBIX
3aja4 ¢ coOJItoJieHHeM TpeOOBaHUI HPrOHOMUKHU, TEXHUKU
0€30I1acHOCTH, TUTUEHBI, PecypcocOepekeH s, IIPaBOBbIX U
ATUYECKHUX HOPM, HOPM UH(POPMAIIMOHHON O€301MacHOCTH;
- BIAJETh HABBIKAMH  PACIO3HABaHUS W 3aIUTHI
nH(popManuu, HHOOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH

MaTeMaTUYECKUX 33134 U 3a/1a4 U3 Pa3IHyHbIX 00JIacTeil HayKu
U pealibHOU JKU3HU;

- yMeThb CBOOOJHO ONEPUPOBATH TMOHATUSIMH: JBIKCHHE,
napajyielbHbli  TIEPEeHOC, CHUMMETpPHS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHue MOI00Us, TOI00HBIC
(Gurypsl; YMETh pacrio3HaBaTh paBHBIC W MOJOOHBIC (DUTYPHI, B
TOM 4HCJIE€ B TMPHPOJE, HCKYCCTBE, AapXUTEKTYpe; YMETh
UCTONB30BaTh ~ TEOMETPHYECKUE  OTHOLICHHS,  HAaXOJHUTb
reOMETPUUYECKUE BEIWYUHBI (IJIMHA, YTOJ, IUIOMAAb, OOBEM)
IpU PEUICHWU 3a/a4 U3 JPYruX Y4eOHBIX TNPEAMETOB U W3
peanbHON KU3HU

[IK 2.1. BeimonusTh
perjlaMeHTHBIE paOOTHI
M0 TEXHHYECKOMY
00CITy)KHBaHHIO
PEMOHTY MOIBEMHO-
TPAHCHOPTHBIX,
CTPOUTEIIBHBIX,
JIOPOKHBIX MAIIHH U
o0opynoBaHUs B
COOTBETCTBHH C
TpeOOBaHUSMU
TEXHOJIOTUUECKUX
MIPOLIECCOB.

B 4acTtu Tpy1oBOro BoCiuTaHus:

- TOTOBHOCTb K TpPyAY, OCO3HAaHHUE LIEHHOCTHU
TPYIONIOOUsl, - HWHTEPEC K pa3IMuHbIM cdepam
npodeccnoHaNbHON  JEesTeNbHOCTH, CBSI3aHHBIM  C
MAaTeMaTUKOMN U €€ MPUIIOKEHUSIMHU,

-YyMEHHE COBEpIlaTh OCO3HAHHBIM BHIOOp Oymymieit
npodeccun u peann30BbIBATH COOCTBEHHBIC
’JKU3HEHHBIEC TIaHBI,

-TOTOBHOCTh W CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY
00pa3oBaHUI0 U CaMOOOPA30BaHHIO Ha MPOTHKEHUU
BCEH JKU3HHU,

-TOTOBHOCTb K AaKTUBHOMY Y4YacCTHUIO B PEIICHUU

MPAKTUYECKUX 3a7a4 MaTeMaTU4eCKON
HAIPABJIEHHOCTH;
OBnanenue YHUBEPCAIbHBIMHU yueOHBIMU

IIO3HABATCJIIbHBIMU ,HeﬁCTBI/ISIMI/IZ

a) 0a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBHUSA:

- HCTOJB30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUI
WHCTPYMEHT TIO3HAHMs, (POPMYIMPOBATH BOIPOCHI,

- CcBOOOJHO ONEpUPOBaTh MOHATHAMHU: PALUOHATBHOE
quciao, OecKkOHeyHass Iepuoandeckas JpoOb, MPOLEHTHI,
APPALMOHAIBHOE YHCJIO, MHOXECTBA PALMOHAIBHBIX U
JEUCTBUTEIIBHBIX YHCENl, MOAYJIb JIEHCTBUTEIBHOIO YHUCIA;
MPUMEHSTh APOOU M MPOLEHTHI JJIS PELICHUs] MPUKIATHBIX
3a1a4 U3 Pa3IMYHBIX OTpaciied 3HAHUW U pearnbHOU JKU3HU;
NPUMEHTh  NPUOIMKEHHBIE  BBIYHMCIEHUS, IpaBuia
OKPYIJICHUS, NPUKUIKY U OLCHKY pe3ylbTaTa BBIYMCIICHMUIA;
CBOOOZIHO OMNEpUPOBaTh MOHSTUEM: CTENEHb C LEJIbIM
MoKa3aTejsieM, MCIIOJIb30BaTh MOJAXOMANIYI0 (opMy 3amucu
JIEACTBUTEIIBHBIX YUCEN JUISl PEHICHUS PAKTUYECKHUX 3a7a4 U
MPEJCTAaBICHNS JaHHBIX; CBOOOAHO ONEPUPOBAThH MOHITHUEM:
apudmeTnyecKuil KOpeHb HaTypajbHOM CTENneHH; CBOOOIHO
ONIEpUPOBATh  IOHATHEM: CTENEHb C  PALMOHAJIbHBIM
MoKasareseM; CBOOOAHO ONEepUPOBATh MOHATUSAMU: JIOTapUPM
qucia, JECITUYHbIE M HAaTypasbHbIe JIorapu(Mbl; CBOOOIHO
ONEpUpPOBaTh  MOHATHUAMM: CHHYC, KOCHHYC, TaHI€HC,
KOTaHI€HC YMCIIOBOTO apryMEHTa; OIEpUPOBATh IOHATUIMMU:
APKCHUHYC, ApKKOCUHYC U APKTAHT€HC YUCIIOBOI'0 ApryMEHTa,
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¢bukcupymomue MIPOTUBOpEUHE, npoliemy,
yCTaHaBJIMBaTh HCKOMOE U JaHHOe, (hopMUpOBaTh
TUIOTE3Y, apryMEHTHPOBATh CBOIO MMO3ULIMIO0, MHEHHE;
- NPOBOJUTH CaMOCTOSTENIbHO  CIUIAHUPOBAHHBIN
HKCIIEPUMEHT, HCCJIEeI0OBaHHE IO  YCTaHOBJICHHUIO
0COOEHHOCTEH MAaTeMaTU4YeCKOro OOBEKTa, SBIICHUS,
Mpolecca,  BBISBICHHUIO  3aBUCUMOCTEH  MEXIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIICCCAMH;

- caMOCTOATeNbHO (OpMyIUpoBaTh 0000IIEHUS |
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHMS,
UCCIIETIOBAHMSI, OLIEHUBATH JIOCTOBEPHOCTD
MIOJTYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB H 0000IICHNUH;

- MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a
TaKKe BBIJBUTATh MPEINOJIOKEHUSI O €r0 PAa3BUTHU B
HOBBIX YCIIOBHUSX;

0) COBMECTHasl IeITEIIbHOCTh:

- TMOHUMAaTh M  HCIOJNB30BaTh MPEUMYIIECTBA
KOMaHJHOW U UHIUBUYaIbHOW paOOThI MPU pPEIICHUU
yuyeOHBIX 3a/a4y, TMpPUHUMATh 1eJdb COBMECTHOMN
NeSITENIbHOCTH, IJIAaHUPOBATh OpraHu3aluio
COBMECTHON paboThl, pacmpenenartb BUAbl padoT,
JIOTOBApUBAThCSA, OOCYXKIaTh MPOLECC M Pe3yNbTar
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

- y4acTBOBaTh B TIpymmoBbIX (opmax paboThI
(o6cyxaenusi, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U
WHbIE), BBINOJHATH CBOIO  4YacTh  pabOTBl U
KOOPJIUHUPOBATH CBOM JICHCTBUS C APYTUMU UIEHAMU
KOMaH/bl, OLIEHUBAaTh KadyeCTBO CBOETO BKJIaga B
OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUSI.

OsnayeHne YHUBEPCaJIbHBIMU
JNEUCTBHAMMU:

PETYJIATUBHBIMU

- CBOOOJTHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U L[EJI0e
YHUCJIO, MHOXECTBAa HATYpPaJbHbIX M  LEJIbIX  YHUCEI,
UCIIOJIB30BaTh MPHU3HAKU JAeauMocTu 1enbix uuncen, HOJI
n HOK HaTypasIbHBIX 4MCeN s pelIeHUsl 3a/1a4, IPUMEHSITh
anroput™ EBKiIMAa; CcBOOOJHO ONEpUPOBATH IMOHSATHEM
OoCcTaTKa IO MOJYJIIO, 3alMChIBaTh HAaTypajbHbIE 4YHCIIA B
pa3IMYHBIX MO3UIMOHHBIX CHCTEMaxX CUHWCIICHHS;, CBOOOJHO
OIIEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHMCIO U MHOKECTBO
KOMIUIEKCHBIX YHCENl, MPEACTaBIATh KOMILJIEKCHBIE YHCIIa B
areOpandeckoil M1 TPUTOHOMETPHUECKOH (hopMme, BBITIOTHSTH
apudmeTnyecKkue oOmepanud ¢ HUMH U U300paxarb Ha
KOOPAMHATHOW IIOCKOCTH;

- CcBOOOJHO  OINEpPUPOBATH
CTEpEOMETPUU TPU  pElIeHUWH 3aJad U
MaTEMaTUYECKUX  PACCYKJIEHUW; NPUMEHSTh
CTEpEOMETPUU M  CJIEACTBUA U3 HUX IMpPU  PEIIEHUHU
TEeOMETPUUECKUX  3aJay;  KJIacCU(UIMPOBATH  B3aUMHOE
pacrnojio)keHue MpsIMBIX B TMPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE;
CBOOO/JHO ONEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C yIJIaMH B
IPOCTPAHCTBE: MEXIy HPSIMBIMU B IIPOCTPAHCTBE, MEXIY
MPSIMON U TIOCKOCTHIO; CBOOOJHO ONEpPUPOBATH MOHATUSIMU,
CBSI3aHHBIMH C MHOTOIpaHHMKaMH; CBOOOJHO pacro3HaBaTh
OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (TpuU3Ma, MUPaMHJA,
MPSMOYTOJIBHBIN Mapayienenumnesa, Ky0); KiaccupuiupoBaTh
MHOTOTPaHHUKH, BbIOWpas OCHOBaHHS AJs KJACCHU(PHUKALUU;
CBOOOJTHO ONEPUPOBAThH MOHATUSMH, CBSI3aHHBIMHU C CEYEHUEM
MHOTOTPAaHHUKOB TJIOCKOCTHIO; BBIMOJIHATh MapasiedbHOe,
LEHTPAIIbHOE U OPTOTOHAJILHOE MPOEKTHUpOBaHHE (UTYp Ha
IJIOCKOCTh, BBIMOJHATH M300paxeHus (GUryp Ha IJIOCKOCTH;
CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJaMHU,
BBINIOJIHATh (BBIHOCHBIE) IUIOCKHE YEPTEXXKH U3 PHCYHKOB

OCHOBHBIMH  NOHSITHIMU
MPOBEICHUH

AKCHUOMBI
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B) CaMOOpTraHU3aIINs;
- COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4H,
- BbIOMpaTh CMOCOO pelIeHus ¢ Y4ETOM HUMEIOUINXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
- aQprYMEHTUPOBATh U KOPPEKTHPOBATH BApHAHTHI PEILICHHUH C
y4€TOM HOBOM MH(OpMAIIHN.

MPOCTBIX OOBEMHBIX (UTYP: BHA CBEpXy, COOKYy, CHHU3Y;
BBIUMCIIATh  IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPaHHUKOB
(mpu3ma, mUpamMuIa), TEOMETPHUECKUX Tell ¢ NMPUMEHEHHUEM
¢dbopmMyir; cBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUS B
IPOCTPAHCTBE, IICHTP, OCh M IJIOCKOCTh CHUMMETPHUH, LIEHTP,
0Ch ¥ IJIOCKOCTh CUMMETPHH (PUTYPBI; CBOOOAHO ONIEPUPOBATH
HOHSATUSMH, COOTBETCTBYIOLIMMH BEKTOpaM U KOOpJIWHATAM B
IPOCTPAHCTBE; BBIOIHATH JCHCTBUS HAJl BEKTOPAMH; PEIIaTh
3aJaud Ha JIOKa3aTeJIbCTBO MAaTEMATUYECKUX OTHOILICHUU W
HAXO0KJICHUE T€OMETPHUECKUX BEIMUNH, IPUMEHSISI N3BECTHBIC
METO/IbI MIPH PEIICHHH MAaTeMaTHYECKUX 3aJ1a4 TOBBIIICHHOTO
U BBICOKOTO YPOBHS CIIO)KHOCTH; IPHUMEHSTh NPOCTEHINNE
NPOTPaMMHBIC CPEICTBA M AJIEKTPOHHO-KOMMYHUKAI[HOHHBIC
CHCTEMBl TPH  PpEIICHUH  CTEPEOMETPHUYECKUX  3a/ad;
U3BIEKAaTh,  NPEeoOpazoOBbIBAaTH U HHTEPIPETHPOBATH
WHPOPMAIIMIO O  TPOCTPAHCTBEHHBIX  T'€OMETPUYECKHUX
¢durypax, mNpeACTaBIEHHYID Ha 4YepTeKax U PHCYHKaXx;
MPUMEHSTH TIOTyYEeHHBIC 3HAHUS Ha TPAKTHUKE: CPAaBHUBATH U
aHAJIM3UPOBATh peajbHbIe CUTYyallud, TPUMEHATh W3Y4YCHHbIE
MOHATUS B TIPOLIECCE TMOMCKA pEHICHUS MaTeMaTHYECKH
c(OpPMYIHPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pealbHbIC
CUTyallUd Ha S3bIKE T€OMETPHH, HCCIIEOBATH MOCTPOCHHBIC
MOJIEIM C UCIOJb30BAHUEM TE€OMETPHUUECKUX TMOHATHH U
TEOpeM, ammapara aireOpbl, pemaTh NMPaKTHYECKUE 3a/1adH,
CBSI3aHHBIE C HaXO0X/IEHUEM I'€OMETPUUYECKUX BETUYMH; UMETh
MPEJCTaBIeHUST 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUHU
KaK COCTaBHOW yacTH (pyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH;

- CBOOOJHO ONEPUPOBATh TOHATHSAMH, CBSI3aHHBIMH C

LWIMHAPUYECKOH, KOHUYECKOU 51 chepuueckoit
MMOBEPXHOCTSIMH, OOBSACHSITH CIocoObI
MOJTYYEHUS;0NIEPUPOBATh MOHATUSMHU, CBSI3AHHBIMU C TEIaMHU
BpalCHUS: LAJMHIPOM, KOHYCOM, cepoii u
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IIapOM;paclo3HaBaTh Tela BpaumleHus (UWIMHAP, KOHYC,
chepa W map) U OOBACHATH CIOCOOBI TMOJYYCHHUS Te
BpAIICHUS;KJIaCCU(PUIIMPOBATh  B3aMMHOE  PAcCIOJIOKEHHUE
cheppl H TUIOCKOCTH;BBIYMCIATH BEIHUYMHBI 3JIEMEHTOB
MHOTOTPAaHHHKOB W TeJ BpAIleHHs, OOBEMBI M IUIOLIAIH
MOBEPXHOCTE ~ MHOTOTPAaHHHUKOB M T€JI  BpAIICHUS,
TEOMETPUYECKUX TeI C NpPUMEHEHHeM (OpPMYII;CBOOOIHO
OTIEPHUPOBATH MOHITHAMH, CBS3aHHBIMUA C KOMOMHALIMSMU TEJ
BpAIIEHHsI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B
chepy M ommcaHHBIA OKONO cepsl, cepa, BONHCAHHAS B
MHOTOTPaHHMK  WJIM  TeJIO  BPAUICHUS;  BBIYUCIATH
COOTHOIIEGHUS ~ MEXIY IUIOMIAJIMH  [OBEPXHOCTEH W
o0BEMamMK TTOJIOOHBIX Tel; U300paxkaTh H3ydaeMmble (PUTYPHI,
BBITIOJIHATE (BBIHOCHBIE) TUIOCKHE YEPTE)KH W3 PHCYHKOB
OpocThIX OOBEMHBIX (UTYyp: BUA CBEpXy, COOKY, CHU3Y,

CTPOUTD ceueHus Ten BpallleHNUS; U3BJIEKATD,
UHTEPNPETUPOBAaTh U IpPeoOpa3oBbIBaTh HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX FeOMETPUUYECKUX ¢urypax,

IpPEACTAaBICHHYI0 Ha 4YepTe)kax W PHUCYHKaX; CBOOOIHO
OIIEpUPOBAThH MOHITHEM BEKTOP B MPOCTPAHCTBE; BBHINOIHATH
olepalnuy HaJ BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YPABHEHHEM
B JICKapTOBOW CHUCTEME KOOPAMHAT; PEIIaTh T'€OMETPUUYECKHE
3a/laud  Ha BBIYKMCIIEHHE YIJIOB MEXAY NpSIMBIMH U
IJIOCKOCTSIMU, BBIYMCJIIEHUE PACCTOSIHUM OT TOYKH J0
IUIOCKOCTH, B LEJIOM, Ha IPHUMEHEHUE BEKTOPHO-
KOOpJMHATHOTO  MeToJa MpH  peleHuH;  CBOOOJHO
ONEepUpPOBATh TOHATUSIMH, CBSA3aHHBIMU C JBHKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBWKCHHUH; BBITIOJIHATH
M300paKeHUS MHOTOTPAHHUKOM W Tell BpalIleHHS MpH
MapajuieIbHOM  IEPEHOCE,  LEHTPAJIbHOM  CUMMETPHH,
3EpKIbHOM CHUMMETPHUM, IIPU IOBOPOTE BOKPYI IPSMOM,
npeoOpazoBaHms mo100us; CTPOUTH CEUYCHUS
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MHOTOTPaHHMKOB W TeJl BpALICHMS: CEYCHMs] LUIMHIApA
(mapajuleIbHO M NEPHEHAUKYISIPHO OCH), CEYECHUs KOHYCa
(mapajuieIbHOE OCHOBAHMIO M MPOXOJSAIIEe Yepe3 BEPILIUHY),
CEUEHUs LIapa; UCIIOJIb30BATh METO/bI IIOCTPOEHUSI CEUEHUM:
METOJ| CJIEN0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOL
NEPEeHOCca CEKYyLIeH IIOCKOCTH; A0Ka3bIBaThb F€OMETPUUECKUE
YTBEP)KICHUS; HIPUMEHATh TIeOMeTpHuYecKue (akThl s
pelIeHNs] CTEPeOMETPUYECKMX —3aad, IpeIroJararimux
HECKOJIBKO IIarOB PELICHMs], €CIU YCJIOBUS INPUMEHEHMS
3aJaHbl B SIBHOM WM HEABHOH (Qopme; pemars 3agadd Ha
JI0Ka3aTeNIbCTBO MATEMAaTUYECKUX OTHOIIECHUN U HaXO0XKJIEHUE
F€OMETPUUYECKUX  BEJIUYMH; IMPUMEHATh  [POTrpaMMHBIE
CPEICTBa U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPH
pelLeHnH CTEePEOMETPUUYECKHUX 3azay; IPUMEHSITh
NOJlyYEHHBbIE ~ 3HAaHUS  HA  [PAKTHKE:  CpPaBHUBATh,
aHAJIM3UPOBATh U OLIEHUBATh PEAJIbHbIE CUTYallH, IPUMEHSITh
W3YYEHHBIE MTOHATHS, TEOPEMBI, CBOMCTBA B IPOLIECCE TIOUCKA
pelleHrs MaTeMaTH4eCKH CQPOpMYIUPOBAHHON MpoOIEMBI,
MOJIEJIMPOBaTh pEalbHbIE CUTYyallMd Ha SA3BIKE I'€OMETPHH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENIM C HUCIOIb30BAHUEM
TreOMETPUUYECKUX MOHATUI W TeopeM, ammaparta aireopsl,
pemarh MpakTHYeCKHE 3aJaud, CBSI3aHHbBIE C HaXO0XKJIECHUEM
Ir€OMETPUYECKUX  BEJIMYMH; MMETh TpEACTaBIeHUs 00
OCHOBHBIX 3Tarax pa3BUTHS F€OMETPHUH KaK COCTaBHOM 4acTH
(GyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.
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4.2. CTpyKTypa M NIpUMEpPHOe coJiepPKaHie OLeHOYHbIX MATEPHAJIOB ISl
MPOMEKYTOUYHOM aTTecTanuu nmo y4eOHOMY npeaMeTy
«MaTeMaTuKa»

[IpomexxyTouHOM arrecramuell Mo ydeOHOMY MpeaMetry «MaremaTuka
ABIeTCsl dKk3aMeH. [l mpoBeneHus SK3aMeHa pa3padaThiBalOTCS KOHTPOJILHO-
OLICHOYHBIE CPEJICTBA.

DK3aMeH OpPUEHTHUPOBAH Ha MHUCbMEHHYIO (GOpMy MPOBEACHUS, KOTOpas
BKJIFOUAET MUCbMEHHOE PELICHUE 3/1a4H.

Ha BrImomHEeHWE MHUCHhMEHHOW HSK3aMEHAITMOHHOW PabOThI MO MaTEMaTHKE
naetcs 4 actpoHoMuYeckux yaca (240 MUHYT).

DKk3amMeHalMoHHas pabota coctouT u3 10 3amanuii.

[Ipu BbITIOJIHEHUU 3aaHUI TPeOyeTCs MPEACTABUTh X0/ PEIICHHS U yKa3aTh
MOJTy4YECHHBINA OTBET.

[IpumepHbIii TepedeHb BOMPOCOB (T€M) ISl MOATOTOBKH K 3K3AMEHY:

| cemecTp

1. OnpeneneHre UEIbIX U pallUOHAIBHBIX, IEUCTBUTEIBHBIX YACET

2. Omnpenenenne mporeHTa. Haxoxaenne mporeHTa oT Yrcia, Yucia Mo
MPOLICHTY

3. OmpeneneHre MOAYISI YUCTA

4. OnpeneneHne KOMIIEKCHOTO yucia. CaoKeHue KOMIUIEKCHBIX YHCEl.
YMHOXEHHUE U JI€JIEHNE KOMIIJIEKCHBIX YHACET

5. I'eomeTrpuueckoe npeacTaBieHue KOMIIEKCHBIX YHCEN

6. Ompenenenne paauaHHON MEpHI yria, CHHyca, KOCUHYCa, TAHTEHCA U
KOTaHTreHca uncia. BpamarensHoe npmxenue. YucioBas OKpyKHOCTb

7. 3HavyeHus TpUroHoMeTpudeckux GyHkuui s yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB, (OPMYII
PUBEJICHUSI.

9. 3amuck hopmyn cMHyca U KOCHHYCa JBOMHOTO yIiia; GopMyII TOJIOBUHHOTO
yria

10.3amucek popMyi cuHyca, KOCHHYCa M TAHT€HCAa CyMMbI U Pa3HOCTH JIBYX
YTJI0B

11.TTpeoOpa3zoBaHust CyMMbI TPUTOHOMETPUYECKUX (DYHKLUNA B IPOU3BE/ICHUE
Y TIPOM3BEJICHUS B CyMMYy. BhIpaskeHne TpUrOHOMETPUIECKUX (DYHKITHH
Yyepe3 TaHT'€HC IM0JIOBUHHOIO apryMeHTa

12.®yukIms y = SIN X 1 Y = cOS X, UX OCHOBHBIC CBOMCTBA U TPadUKH.

Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa v rpaduKu
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13.0Onpenenenue apkcuHyca, apKKOCUHYCa, apKTaHreHca yuciia. Pemenue
MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUI

14.Pemenue npocTedInX TPUTOHOMETPUUECKUX HEPABEHCTB

15.0mnpenenenre GyHKIMH, €€ 00J1aCTH OMPEIETICHUS 1 MHOYKECTBA 3HAUCHHI;
rpaduka ynkuun. [Toctpoenue rpadpukoB GyHKINN, 3aJaHHBIX
pa3IMYHBIMU CIIOCO0aMuU

16.3anuck CBOMCTB yHKIIUU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OTPaHUYEHHOCTb, IEPUOJNYHOCTh. Haxoxk1eHne MpOMEeKyTKOB
BO3pacTaHus U yObIBaHUS, HAUOOJIBIIIETO U HAMMEHBIIIETO 3HAUEHHUSI, TOUEK
IKCTpEMyMa

17.0Onpenenenne oopaTHbix Gyuknuii. Haxoxaenune obnactu onpeneacHus u
oOnacTu 3HaueHuil oopaTHoil pyHkuuu. Iloctpoenne rpapuka oOpaTHoOi
byHKIIUN

18.I1peoOpazoBanue rpadukoB. Penienue ypaBHeHH rpadiyecKUM CIIOCOOOM.
Pemenne HepaBeHCTB rpaguecKUM CIIOCOOOM.

19.0npenenenue KOpHA N-0M CTETIEHU U €r0 CBOWCTB.

20.IIpeoOpa3oBaHre UppaMOHAIbHBIX BbIpAXKEHUN. BhIunciaeHne KopHs U3
KOMIUIEKCHOTO YHCIia

21.Omnpenenenne gmorapudma, IeCATUIHOTO W HATYPaJTLHOTO Jorapudma.
3anuce OCHOBHOTO JIOrapu(pMUUYEcKoro ToxaecTsa. CBoiCTBa Jorapu@mos.
IIepexor K HOBOMY OCHOBaHHIO

22.0Onpenenenne Gpynkiuu. Haxoxaenue 3nauenuit pynkuuu. [loctpoenue
rpaduKOB JTMHEHHON, KBaAPATUIHON PYHKITHI

23.1TokazarenpHas ¢pyHKuus, ee cBoicTBa [locTpoenue rpaduka
NOKa3aTeJbHOU (DYHKIIMH

24 Jlorapudmuueckas ¢pyHkiwus, ee cBoicTa. [loctpoenue rpadukos
jorapupMuyeckux QyHKIHMI

25.I1okazarenbHble ypaBHEHUS, HEpaBEHCTBA. PellieHne pa3nuyHbX BUIOB
NOKa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB, CUCTEM

26.JlorapudmMuueckrie ypaBHeHuUs, HepaBeHCTBA. CHCTEMBI Jorapru(MUUECKUX
ypaBHEHUN. ANTOPUTM pEIIeHUs JorapupMUUECKUX HEPABEHCTB

Il cemecTp

1. PacnonoxeHue npsMbIX U INIOCKOCTEH B TPOCTPAHCTBE

2. IMapamiensHOCTB IPSIMBIX B IpocTpaHCcTBE. [lapanienbHOCTh PSMOM 1
IJTIOCKOCTH

3. IMapamiensHOCTH TUIOCKOCTEN
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4. KyO u ero ceueHusi. YToa MEXIy ABYMs NPSIMbIMU. YTOJ MEXAY MPSMOM U

IUIOCKOCTBIO

5. IlepneHauKyISIPHOCTH MPSAMBIX B MpOoCcTpaHcTBe. [leprneHauKynsipHOCTh
IPSAMOU U TTIOCKOCTH

6. Teopema o Tpex nmepneHAUKYIsIpax. JByrpaHHsiil yrod.
[TepnieHqUKYISIPHOCTD IUIOCKOCTEN

7. OnpeneneHne OCHOBHBIX MOHITUA KOMOMHATOPUKH: IEPECTAHOBKH,
COYETaHMsI, pa3MEIICHUS

8. 3azmaum Ha MOJICYET YUCIIa Pa3MEIICHUN, IEPECTaHOBOK, COUETaHU

9. 3anuck popmynsl OuHoMa HetoToHa. AHANM3 CBOMCTB OMHOMUHAIBHBIX
K03 UITUECHTOB

10.CBoiicTBa OHOMHHATBHBIX KO3 duimeHToB. Tpeyronpuuk [Tackans

11.JlexapToBa crucTemMa KOOpAUHAT Ha IIIOCKOCTU. OnpeiesieHue BEKTopa,
MOJYJSl BEKTOpa

12.PaBeHCTBO BEKTOpOB. ClI0’KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO
13.PaznoxeHue BeKTopa 1o HarmpaieHusM. OnpeneneHue yria Mexay AByMsl

BEKTOpaMu
14.BeryuciieHre KOOPAMHAT BEKTOPA, CKAJIIPHOTO TIPOU3BEICHHS BEKTOPOB
15.Pa3noxenue BeKTopa o KOOPAMHATHBEIM BekTopaM. Benenne Gpopmyibt

pPacCTOSTHUS MEXAY ABYMS TOUKaAMHU
16.Bb1BOj1 ypaBHEHUI chephl, ITTOCKOCTH U MPIMON

17.0mnpenenenre MHOTOTPAHHUKA M €70 OCHOBHBIX 3JIeMEeHTOB. OnipeiesieHue u

MIOCTPOCHUE MPSIMOM U HAKJIIOHHOU Mpu3Mbl. OmnpenesieHne NpaBUuibHON
MPU3MBI

18.0Ompenenenre U MOCTPOCHUE MapaJljIe/IeIuIieia, Kyoa

19.CummeTpuu B KyOe, B apalljieNienunesie, B Ipu3Me U MupaMu/ie.
[TocTpoenue ceuenus Kyoa, MpU3Mbl U TUPAMHUIBI

20.0Onpenenenye U NOCTPOECHUE MTUPAMUIbl, TPABUILHOW MUPAMHU/IbI
YCEUEHHOW MUpaMubl, TETpA3Ipa

21.TIpaBunbHbIe MHOTOTPAaHHUKH. [IpencTaBnenne o mpaBUIIbHBIX
MHOTOTpaHHHUKaX (TeTpas’ap, KyO, OKTa3ap, AOJEKadp U UKOCAIP)

22.0npenenenue u rpapuyeckoe nzodpaxkenue: chepsl, HeHTpa chephl,
paauyca cepsl, tuamerpa chepsl

23.0npenenenue u rpadguueckoe n3o0pakeHue: 1mapa, IeHTpa mapa, pajauyca

nrapa, IuaMeTpa mapa
24.YpaBHenue cepsbl, BBIBOJ ypaBHEHUS Chephl B MPSIMOYTOJIBHONW CUCTEME
KOOpJIMHAT
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25.B3auMHoe pacrnosioxkeHue chepbl U INIOCKOCTH: HE UMEIOT OOIIKX TOYEK,
UMEIOT MHOYKECTBO OOIIIMX TOYEK, OHa 00mIas Touka. ['padudeckoe
n300pakeHue

26.KacaTenpHas TUIOCKOCTH K cpepe: Teopema, T0Ka3aTeIbcTBO, 0OpaTHas
TeopeMa

27 ITmomank chepsr

28.0mnpeneneHne KacaTelbHOU K cepe, TOUKU KaCaHUsI

29.B3auMHOe pacroyioKeHHe NPsIMOi U chephl

30.111apoBoit cermeHT

31.111apoBoii cekTop

32.1apoBoii coit

33.0Omnpenencane u rpadudecKoe N300paKeHue: MUINHAPA, 00pa3yIOMUX
IIUJINHAPA, OCH IJIMHPA, OCHOBAHUH ITMIIMH]IPA, BRICOTHI MIJIMHIPA,
paauyca, TuaMeTpa MUIKHIpA.

34.0Onpenenenne u rpapuyeckoe H300paKeHUE: 0CEBOT0 CEUCHHUSI, CEUCHUS
MUJIMHAPA TEPICHANKYISIPHON K OCH TIOCKOCTHIO.

35.1IpsimMoit KpyroBoO# IMITHHIIP.

36.Pa3BepTka OOKOBOI MOBEPXHOCTH IMIJIMHIPA.

37.®opmyna 1iomaau 60KOBOHM MOBEPXHOCTH UIHHIIPA.

38.®opmyna TIoNIau MOTHONW TOBEPXHOCTH IIJIMHAPA

39.0Omnpenenenne u rpapuveckoe n300paxeHue: KoHyca, 00pa3yrolmx KoHyca,
OCH KOHYCa, OCHOBAaHHSI KOHYCa, BEPIITMHBI KOHYyCa, 00KOBOW MOBEPXHOCTHU
KOHYCa, BBICOTHI KOHYCa, CEUCHHSI KOHYCA.

40.Omnpenenenne OOKOBOM, TIOJHOM MOBEPXHOCTH KOHYCa, hopmyIa
HaXO0XJICHUS TUIOMIAIu OOKOBOM, MOJTHOM MOBEPXHOCTU KOHYCA.

41.Onpenenenue u rpadpuyeckoe N300pakeHUE: YCEUEHHOT0 KOHYCa,
OCHOBaHUI YCEYEHHOTO KOHYCa, BBICOTHI yCEUEHHOTO KOHYCa, OOKOBOM
MOBEPXHOCTU YCEUEHHOI'0 KOHYyca, 00pa3yoIluX YCEYEHHOTO KOHYCa.

42.0npenencHue OOKOBOM, TTOJIHON IMMOBEPXHOCTH YCEUSHHOTO KOHYCA,
dbopmyra HaXOXKACHHS TUIOMIAAN OOKOBOM, MOJTHON MTOBEPXHOCTH
YCEUEHHOT0 KOHYyca

43.0npeneneHue Npou3BoIHON QYHKIINU, €€ TEOMETPUIECKOTO U
¢busmnueckoro cmpicna. M3ydenue npasuii u hpopmya auddepeHuupoBaHus
OCHOBHBIX 3JIEMCHTAPHBIX (HYHKITHMA

44.OnpeneneHre BTOPO MPOU3BOAHOM, €€ TEOMETPHUECKOTO M (PHU3UIECKOTO
cMBbIcia. Berauciienre mpon3BoaHON 00paTHOM U CIIOKHOU (PYHKITUN

45.BbIBOJT ypaBHEHHUs KacatesibHOU. [I[puMeHeHre mpon3BoIHON K
ucciaenoBaHni0 QYHKIUNA U TOCTPOEHUIO TPauKOB
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46.0OmnpeneneHue nepBooOpa3HoOi, HEONPEIEICHHOTO U ONPEIEIEHHOTO
UHTErpaia

47 IlpumeHeHne OnpeaesIEeHHOIO HHTErpasa il HaX0KICHUS 101 a 1
KpUBOJIMHENHOM Tpaneuuu. @opmyia Herotona—IJleitonnia

48.T"'eomeTpruecKuii CMBICI ONPEICIIEHHOTO HHTETpaia. Berurcienue miormaaei
KPUBOJIMHEWHBIX TPaNevi

49.Bblunciienue o0beMa KyoOa, MpsIMOYTOJIbHOTIO NapaJuleenueia, IpU3MBbl,
LUIMHAPA

50.Brruncienne obbema mupaMubl, KOHyca, Iapa

51.Bprurcnenue Miomaan MOBEPXHOCTU HWINHPA, KOHYca, CPEpbI

52.0Onpenenenne coOObITHI, BEPOSITHOCTU COOBITHS. CI0XKEHNE U YMHOXKEHHUE
BeposTHocTel. Mcnbitanus beprym

53.luckpeTHas ciry4aiiHas BETUYUHA. 3aKOH paclpeieTICHUs CITydaitHOM
BEJIMYUHBI

54.I1peobpa3oBaHre ypaBHEHUH 1 HEPABEHCTB B PABHOCUJIbHBIE IaHHBIM.
Pemenue panyoHanbHbIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX,
Jgorapu(pMUUECKUX, TPUTOHOMETPUUECKUX YPABHEHUM U ypaBHEHUH C
napameTpamu

KpuTepun oieHKH BbINOJHEHUSI PA0OTHI

Ouenka KosnmuecTBo 3a1aH1i, BBIITOJIHEHHBIX
PaBUIIBHO,
HE0OXO0AMMOE ISl TOTYYEHUS OIEHKH
«2» 4 u MeHee
(HEYIOBJIETBOPUTEIIHHO)

«3» (YIIOBJIETBOPUTEIIHHO) 5-6
«4y» (xopo1io) 7-8
«5» (OTIMYHO) 9-10
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