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1. MACIHOPT PABOYEM TPOTPAMMBI YUEBHOTI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamMma sBISETCS 4YacTbl0 OCHOBHOM MpOQecCHOHATbHON
obpazoBarensHO# Tiporpammbl CITIO mo cnenmanbrocTy 38.02.03 OmneparmonHas
JESITEIbHOCTD B JIOTUCTHKHU.

PabGouas mporpamma paszpabotana Ha ocHoBe TpeOoBanuiit ®I'OC COO u
nojoxkeHnit denepanbHOl  00pa30BATENBHOW MTPOTpaMMbl CPEIHETO OOIIEro
oOpa3oBaHus.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTeJbHOM
NMPOrpamMMblI

VYueOHblii npeamer «MaremaTuka» OTHOCUTCS K HPOQUIbHBIM y4e€OHBIM
npeaMeTam o011e00pa3oBaTEILHOM MOATOTOBKH.

Ocoboe 3HaueHWe Yy4eOHBIM MpeaMEeT HuMeeT Mpu (POPMUPOBAHUU U
pa3BUTHN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK 01. BeiOupatp cmocoOsl pemieHuss 3agad  MpodeccrnoHaIbHOM
JESTEIIbHOCTH IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpPEICTBAa TOWCKA, aHalu3a W
WHTEpIIpeTanuy HHPOPMAIMN U THPOPMAITMOHHBIE TEXHOJIOTHH ISl BHITIOTHEHHS
3aja4 Mpo(eccroHaIbHOM 1eATeIbHOCTH.

OK 03. [TmanupoBath U pearn3oBbIBaTh COOCTBEHHOE MPO(EeCcCHOHATEHOE U
JUYHOCTHOE pa3BUTHE, IpeaNPUHUMATEIbCKYIO JesITeNIbHOCTD B
npodeccuoHabHON cdepe, UCIOIB30BaTh 3HAHUS IO MPABOBOM U (HUHAHCOBOU
I'PaMOTHOCTH B Pa3IIMYHBIX KU3HEHHBIX CUTYAIIHsIX.

OK 04. DddextuBHO B3auMOJEHCTBOBaTH U PabOTaTh B KOJJICKTUBE U
KOMaH/Ie.

OK 05. OcyuiectBidTh yCTHYI0O M NHCbMEHHYIO KOMMYHHMKAIMIO Ha
rocyapCcTBEHHOM si3bike Poccuiickoit Deneparii ¢ y4eTOM OCOOEHHOCTEH
COLIMAJIFHOTO U KYJIBTYPHOTO KOHTEKCTA.

[IK 1.2. Opranu3oBbIBaTh MPOLIECCH CKIAUPOBAHUS U Ipy3orepepadboTKu
Ha CKJIaJie.

I[IK 3.1. IlmanupoBarh, NOATOTaBIMBATH M OCYUIECTBISATH ITPOIECC
MIEPEBO3KH TPY30B.

CormacHo yuebOHoro miana 1o mnpodeccun 38.02.03 OmnepanuoHHas
JeSATEeTLHOCTh B JIOTUCTUKU KKl 0OYJArOITUICS BBIMOTHSIET UHIMBHUIYaTbHBIN
MIPOEKT TI0 OJTHOMY U3 YUEOHBIX MPEAMETOB 00IIe00pa30BaTEILHON MOATOTOBKY (B
toM uucie o YIIII.01 Maremaruka):

NuanBuayanbHbIN OPOEKT (MIPEAMETOM He sABisieTcs ) — 32* yaca.



*He BXOJMT B yUeOHYIO HArpy3Ky 0Oydaronuxcs no yueoHomy npeamery «MaTemaTtukay

1.3. [lnannpyemMpble pe3yabTaThbl OCBOCHHUS Y4eOHOI0 MpeaMeTa

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

ILnanupyemble
pe3yJIbTaThl OcHoBHBIC NM0KA3aTEJIH OLICHKH pPe3y/ibTaTa
OCBOCHHS
Jluunocmmuule pezyiomamol, 6 mom uucine:
B yactu -chOpMHUPOBAHHOCTh TPAKIAHCKOW IMO3MIUK  OOydYaomerocs Kak
rpaKIaHCKOr0 AKTUBHOIO U  OTBETCTBEHHOI'O WI€Ha POCCUHCKOro  OOIIEeCTBa,
BOCIIUTAHUSA NpEJCTaBICHHE O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
pasIMYHBIX CTPYKTYp, SBICHUH, NPOLELYp TIPa)kJIaHCKOro OOIecTBa
(BBIOOpBL, OIpOCHI W  JIPYroe), YyMEHHE B3aUMOJEIHCTBOBATH C
COLMAIBbHBIMA HHCTUTYTaMHd B COOTBETCTBUH C HMX (QYHKOUSIMU U
Ha3HAYCHHUEM.
- c()OPMHMPOBAHHOCTh POCCUICKONH TIpa)KTaHCKOM HMIAEHTHUYHOCTH,
B uactn YBaXEHUA K IMPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
MaTPHOTHYCCKOTO | 11egHOCTHOE OTHOIILIEHHE
BOCITUTAHHA K  JIOCTHXKEHUSM  POCCUMCKMX  MAaT€MAaTHKOB W POCCHICKOMN

MaTeMaTH4YeCKOM IIKOJBbI, HCIIOJBb30BaHHUC J3THUX I[OCTI/I)KCHI/Iﬁ B JIpyrux
HAayKax, TCXHOJIOTHX, C(bepax OKOHOMUKH,

B yacrTu nyxoBHoO-

- OCO3HaHME  JYXOBHBIX  LIEHHOCTEM  POCCUMCKOTO  HapoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TOBEICHHUS,

HPaBCTBCHHOTO CBS3aHHOIO C IPaKTUYECKUM IIPUMEHEHHEM JOCTHKEHHM HAyKu W
BOCIIMTaAHHUHA JIeATETLHOCTRI0 YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOCHHUE
YCTOWYHBOTO OYIYIIETo;
- 3CTETUYECKOE OTHOIIEHNUE K MUY, BKJIIOUasl 3CTETUKY MaTeMaTHYECKUX
B yactu 3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peIIeHUud, paccykIeHUH,
ICTETHIECKOIO0 BOCIIPUMMYHUBOCTh
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;
- c(hopMHpPOBAaHHOCTh YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
B uactu MHTEpecax 30pOBOTO M Oe30macHoro oOpas3a >KU3HU, OTBETCTBEHHOE
¢usmdeckoro OTHOLIEHHE K CBOEMY 3JI0pPOBBIO (3mopoBoe NUTaHUE,
BOCITHTAHHA cOayaHCUPOBAHHBIN PEKUM 3aHATUI U OTIbIXa, PEryisgpHas (puznyeckas
aKTUBHOCTh), (U3UYECKOE  COBEpPUICHCTBOBAHME TPU  3aHATHUAX
CIOPTUBHO-03/I0POBUTEIBLHOM IEATENBHOCTBIO;
- TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH TPYAOJIOOUS, MHTEpEC K
B uactu pa3nu4HbIM cepaM MpodhecCHOHAIBHOW JesTeIbHOCTH, CBA3aHHBIM C
TpyAOBOIo MaTeMaTUKOM
BOCIIUTAHUSA

U ¢€ MPUJIOKCHUSIMHU, YMEHHE COBEPIATh OCO3HAHHBIA BHIOOp Oymyieit
npoeCCUU  HW  PEaIu30BBIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTD 51 CIIOCOOHOCTD
K MaTeMaTH4ecKoMy 0O0pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEH OKU3HM, TOTOBHOCTb K aKTMBHOMY Y4YacTHUIO B pELICHUHU
NPaKTHYECKHX 3a/1a4 MATEMAaTHYECKOM HAIIPaBICHHOCTH;




B yactn
IKOJIOTHYIECKOI0
BOCIIUTAHUSA

- cOPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPbhl, TOHUMAHHUE BIIHSHUS
COIIMAIbHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM U
COLIMAJIBHOM CpeJibl, OCO3HAHUE TII00ATBHOI0 XapaKTepa IKOIOTUYECKIX
npo0OsieM, OpUeHTalUsl Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUU JUIs
pemieHuss 3agad B OOJIACTH  OKpY’)Kalolled cpebl, IUIAaHUPOBAHUE
MIOCTYIIKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUH ISl OKPYKaOIIEeH
Cpenbl;

- c(OpMHUPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOLIETO
B yacTu HEHHOCTH | coppeMeHHOMY YPOBHIO Pa3BMTHSl HAyKH M OOIECTBEHHOH IIPAKTHKH,
Hay4HOro MMOHUMaHue MaTeMaTU4YEeCKOU HAayKH
IO3HAHUS Kak cdepbl YeIOBEYEeCKOH JeATeNIbHOCTH, JSTamoB €€ pa3BUTHSA H
3HAYMMOCTH  JUId  pa3BUTUS  LMBWIM3ALMM, OBJIAJCHUE  A3BIKOM
MaTeMaTUKd U MaTeMaTUYECKOM KyNbTYpOW Kak CpEJCTBOM IO3HAHUS
MHUpa, TOTOBHOCTh OCYILIECTBISATh INPOEKTHYIO M HCCIIEA0BATENIbCKYIO
JIeSITEJIbHOCTh MHJIMBUYaJIbHO U B TPYIIIIE.
ILlnanupyemsie
pe3yJabTaThl OcHOBHBIE NOKA3aTe/IU OLIEeHKH pe3y/ibTaTa
OCBOCHMS

Memanpedmemubtepe3yﬂbmambt, 6 mom uucinie.:

1. YHI/IBepcaJIbeIe yqeﬁnble NO3HABAaTeJbHbIE AelicTBHUS

Ba3oBble
JOrHYecKHue
aefcTBUA

- BBUBJIATE M XapaKTE€pPU30BaThb  CYILECTBEHHbIE  IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIICHUN MEXIY MOHSTUSIMH,
(bopMynupoBaTh olpesieeHus HOHATHH, yCTaHaBJIMBaTh
CYIIECTBEHHBIM MPHU3HAK KJIACCU(PUKAIIMKM, OCHOBAHUS JIJIsi 0000IIEeHUS
U CPaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAIIN3a;

- BOCIpUHUMAaTh, (OPMYIUPOBATH U MPeoOPa3OBBIBATH CYKICHUS:
YTBEPAUTENIbHBIE M OTpHILATENIbHBIEC, €JUHUYHBIC, YaCTHBbIE U 00IIue,
YCIIOBHBIE;

- BBIIBJIATH MAaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
MpPOTUBOpEYUs: B (paKkTax, JAHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX,
IpeaaraTb KpUTEPUH
JUTSL BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUN;

- JIeJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IE€JYKTUBHBIX U
VMHJYKTUBHBIX YMO3AaKJIIOUEHUN, YMO3aKIOUECHNUHN 110 aHAJIOTUH;

- TPOBOJUTH CAMOCTOATEIBHO JIOKA3aTEJbCTBA MaTEMaTHYECKHX
yTBEpKACHUN  (mpsiMble W OT  MPOTUBHOIO),  BBICTPAMBATh
apryMeHTaluIo, IPUBOJIUTH MIPUMEpBI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHHS U BHIBOJIBI;

- BBIOMpaTh crocol pemeHus: yueOHoH 3a/1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEILICHUS, BHIOMpaTh HauboJsiee MOAXOAAIUN € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble
HCCIed0BaATEILCKHE
JeHCTBUSA

- HCIOJNb30BaThb BONPOCHI Kak HCCIENOBATENbCKUIT HHCTPYMEHT
Mo3HaHus, POPMYIUPOBATH BOMPOCHL, (HUKCHPYIOIIHUE MPOTUBOpPEUHE,
po0GsieMy, ycTaHaBIMBaTh HCKOMOE U JJaHHOE, (OpPMHUPOBATh THIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- TPOBOAUTH CAMOCTOSATEIbHO  CIITAHUPOBAHHBIM  SKCIIEPUMEHT,
UCCIIEIOBAaHUE T10 YCTAHOBJIEHHMIO OCOOCHHOCTEHl MaTeMaTH4ecKOro
0o0BbEKTa, SIBJICHHA, TMpOIEcca, BBIABICHUIO 3aBHUCUMOCTEH MeXay
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMH,




- CaMoOCTOSITeTLHO (OPMYIMPOBATh OOOOIIEHUS ¥ BBIBOJBI  TIO
pe3ylbrataM TpOBEAEHHOTO HAOJIOICHUS, UCCIICOBAHUS, OIICHUBATH
JOCTOBEPHOCTH MOJTYYSHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHHIA;

- IPOTHO3MPOBATh BO3MOKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIIBUTAThH
MIPEJITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢
uHdopmanmein

- BBIBIAITH JePUIHUTH WHPOPMALUU, TAHHBIX, HEOOXOAWMBIX IS
OTBETa Ha BOINIPOC U JJIs PELICHUS 3a1a4uu;

- BbIOMpaTh WHPOPMALMIO U3 HCTOYHUKOB pA3IUYHBIX THIIOB,
aHAJIN3UPOBATh, CUCTEMATHU3UPOBATh u MHTEPIPETUPOBATH
MH(POPMAIIMIO PA3INYHBIX BUAOB U (POpPM IpeCTaBICHNUS;

- CTPYKTYpPHUpOBaTh HH(OpMAIUIO, MPEICTABIATh €€ B pa3IMYHbIX
(opmax, HIUTIOCTPUPOBATH TPAPHUECKH;

- OLIGHUBaThb HAAEKHOCTh MH(OpPMAUMM MO  CaMOCTOSTENIBHO
c(OpPMYIHPOBAHHBIM KPUTEPHSIM.

2. YHUBepcaJbHbIe K

OMMYHHUKATHBHBIC IleﬁCTBHH

Oo0menne

- BOCHpPUHMMATh U (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBUU C
YCIOBUAMU W LEJNAMHU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHUA B YCTHBIX
U TMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY PELICHUs 3a7auH,
KOMMEHTHPOBATH IOJy4YEHHBIN PE3yJIbTaT;

- B X0Jie 00CYXKIEHHUs 3a/laBaTh BOMIPOCHI MO CYLIECTBY OOCYXAaeMon
TEMBI, HpO6JIeMI)I, pemaeMoﬁ 3aJa4yu, BbICKA3bIBaTh WJACH, HAIICJICHHBIC
Ha TOMCK pEIIEHMs, COIOCTaBIATh CBOM CYXKJIEHHUS C CYXICHUSAMU
JNPYTUX YYacCTHHUKOB JaMajora, oOHapyXuBaThb pa3iUuhe U CXOJICTBO
NO3ULMH, B KOpPpeKTHOU ¢opme (PopMyaupoBaTh pa3HOIIACHUs, CBOU
BO3paXECHHUS,

- TPEACTABIATH pE3yNbTAaTbl PELICHUS 3aJauyd, OKCIIEPUMEHTA,
WCCIIEIOBaHMs, IPOEKTa, CaMOCTOSTENbHO  BBIOMpaTh  (opmaT
BBICTYIJICHMS C Y4€TOM 3a/1ad Mpe3eHTalud U O0COOEHHOCTEH
ayJIUTOPHUH.

CoBMecTHAR
AeATEJBHOCTH

- TOHMMAaTh W HCIOJIB30BaTh IPEHMYINECTBA KOMaHIHON W
WHAWBUIYAIbHOM pabOThl MpU pelleHUH Y4eOHBIX 3a/ad, MPUHUMATh
Lelb COBMECTHOW  JESATENIbHOCTH, IUJIaHUPOBAThb  OPIraHU3ALMIO
COBMECTHOM pabOThI, pacmpenemisiTh BHABI PabOT, JOTOBapHBATHCA,
oOCyXJaTh TpolecC M pe3yibTaT paboTel, 0000IIaTh MHEHUs
HECKOJBKUX JIIOJCH;

- y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0O0CyXaeHUs, 0OMEeH
MHEHH, «MO3TOBBIE WITYPMBI» W HWHBIE), BBHIMOJHATH CBOI 4YacTh
paboThl M KOOPAMHMPOBATH CBOM JEHCTBUS C JAPYTUMHM 4JICHAMH
KOMaH/Ibl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO
KpUTEpHsIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3. YHuBepcaabHbIe P

CryJISTUBHBIC JelCcTBUA

CamMoopranm3amusi | - COCTaBJISTh IJIaH, AITOPUTM PEIICHHUS 3a1auH,
- BBIOMpaTh CHOCOO pEUIeHHs € YYETOM HMEIOIIMXCS PEeCcypcoB HU
COOCTBEHHBIX BO3MOKHOCTEH,
- apryMeHTHpPOBAaTh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C y4ETOM
HOBOM MH(}OpMaLIUK.

CaMOKOHTPOJIb - BIIAJIeTh HAaBBIKAMH [103HABATEJIbHOM pe(IeKCHUH KaK OCO3HAHHS

COBEPIIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJILTATOB,
BIIQJIETh CHOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJSI TMpolecca u
pe3ysbTaTta pelieHusl MaTeMaTH4ecKol 3a/1auu;




- NpPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HMKHYTbh IPU PELICHUU
3ala4v, BHOCHTb KOPPCKTUBLI B JCATCIBHOCTHL Ha OCHOBC HOBBIX
OOCTOSTENILCTB,  JIaHHBIX,  HAHJEHHBIX  OIMMOOK,  BBISBIECHHBIX
TPYIHOCTEN;

- OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHUSAM, OOBSICHSITH
MNPpHUYUHBI JOCTHIXCHUSA WU HECAOCTUXKCHUA PC3YJIbTATOB ACATCIBHOCTH,
HaXOJAUTh OUIMOKY, AaBATh OLIEHKY NPUOOPETEHHOMY OIBITY.

OcnoséHnble noxkazamenu OUCHKU npedmemublxpes’yﬂbmamoe:

1) cBOOOIHO OIEPUPOBATH TOHATUSMH: PALMOHAIBHOE YUCIO, OSCKOHEYHAs MEpUOIHYeCKast
IpoOb, MPOLEHTHI, UPPALUOHATIBHOE YHMCIO, MHOKECTBA PALMOHAIBHBIX MU JAEHCTBUTEIbHBIX
YHCeNl, MOAYJb JICHCTBUTENBHOTO YHCIA; MPUMEHATH IpoOM M TPOLEHTH I PEIICHHS
NPUKIAAHBIX 3aJad W3 Ppa3IMuYHBIX oOTpaciedl 3HaHUH W peaJbHOM KHU3HHM; IHPUMEHSTbH
npuONMMKEHHBIE BBIYMCICHUSA, TPaBWIA OKPYIJICHHSA, TPHKUAKY W OIEHKY pe3yjbTara
BBIUMCIICHUH; CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LEeJIbIM I0Ka3aTeleM,
WCIOJNB30BATh MOIXOASANIYI0 (OpMy 3amucH JEHCTBHTENBHBIX YHCENT JJIsl  pPEHICHHUs
NPAaKTUYECKUX 3ajjad M MpPEJCTaBICHUA [aHHbBIX; CBOOOJAHO ONEPUPOBATH IOHATHEM:
apu(METHIECKUI KOPEHb HATYPaIbHOH CTENEHH; CBOOOIHO ONIEPUPOBATH MOHATHEM: CTETICHb C
palMoOHANBHBIM IOKa3aTejleM; CBOOOJHO ONEepUpoOBaTh HOHATHUAMM: Jiorapudm yucna,
JECATUYHbIE W HaTypallbHbIe JIOTapu(MbI, CBOOOJHO ONEPUPOBATH TOHATHIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHCJIOBOI'O apryMeHTa; OIEepHpOBATh MOHATUSMH: APKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apTyMEHTA.

2) cBOOOHO ONEPUPOBATh MOHATUSMH: TOXKICCTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHHsI W YpaBHEHHA-CICACTBHSA, PAaBHOCHJIIbHBIC HEPABEHCTBA; MPUMEHSTH pa3IHMYHbIE
METO/bl pEIIEHUs palMOHAIBHBIX U JPOOHO-PALMOHANBHBIX YPaBHEHHH, NPUMEHATh METOJ
WHTEPBAJIOB Il PEIICHHs] HEpaBEHCTB; CBOOOIHO ONEPUPOBATH MOHSATHSAMHU: MHOTOWIEH OT
OJTHOM MepeMeHHOM, MHOTOYJIeH C LIeJIbIMU K03(puineHTaMu, KOpHU MHOTOWIEHA, TPUMEHSATh
JIeTICHe MHOTOWJIeHa Ha MHOTOWIEH C OCTaTKoM, Teopemy besy m Teopemy Bumera s
pemieHust 3aj1ad;  CBOOOJHO ONEPUPOBATh MOHATHAMM: CUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuIla, ONPEACIUTENh MATPULBI 2 X 2 M €ro TEOMETPHYECKHUH CMBICI, HCIIOIb30BaTh
CBOWCTBA OMpeAenuTess 2 X 2 JUIsl BBIUMCIEHUS €0 3HAYeHUs!, IPUMEHATh ONpPeAETUTENH s
pelIeHHsI CHCTEMBI JIMHEHHBIX ypaBHEHUH, MOIEIUPOBATH pealbHbIE CUTYAIlMH C ITOMOIIBIO
CHCTEMBI JINHEHHBIX ypaBHEHHH, MCCIENOBATh MOCTPOCHHBIE MOJIENN C MOMOIIBIO MaTpPHUIl H
OIpe/ieNIuTeNIel, HWHTEPIPETUPOBATh IMOJYYEHHBI pe3ylbTaT, WCIOJIb30BaTh CBOICTBA
NEUCTBUM C KOpHSMHM JJisi [peoOpa3oBaHMsI BBIPAXKEHMM; BBIIOJIHATH IPEOOpa3oBaHUS
YHCIIOBBIX BBIPQXKEHUH, COAEPIKAIIMX CTENEHU C PALMOHAIBHBIM IOKa3aTelIeM; HMCII0JIb30BaTh
cBOMcTBa JjorapumoB Ui MpeoOpa3oBaHUs JOrapu(PMHUUECKUX BBIPAKEHUH; CBOOOIHO
OIIEpPUPOBATH MOHATUSMHU: HPPALOHAIIbHBIE, [TOKa3aTeIbHbIE U JIOTapU(MUUECKUE YPAaBHEHHUS,
HAXOJUTh WX PEIICHUS C TIOMOIIBI0 PAaBHOCHIBHBIX TEPEXOI0B HIIM OCYIIECTBIISS MPOBEPKY
KOpHEH; MpPUMEHSATh OCHOBHbIE TPUTOHOMETpHUEcKue (OpMybl JUid TNpeodpa3oBaHU
TPUTOHOMETPHUYECKUX BBIPAKEHHIA; CBOOOIHO OIEPHPOBATH TOHSITHEM: TPUTOHOMETPUIECKOE
ypaBHEHHME, MPUMEHATh HeoOXoaumble (OPMYIbl UIs pEIIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPHUYECKUX YPAaBHEHHIA; MOJEIHPOBATh PEaJbHBIC CHTYallMd Ha SI3BIKE anreOpwl,
COCTABIISATh BBIPAXKEHMS, YPaBHEHUsS, HEPAaBEHCTBA [0 YCIOBHIO 3aJlaud, HCCIEI0BaTh
MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areOphl.

3) cBOOOAHO oOmEpHUpOBaTh MOHATHAMHU: (PYHKIHMS, CHOCOOBI 3amaHHs (YHKIUH, B3aUMHO
oOpaTHble (QYHKIHMH, KOMIO3UIUs (YyHKIUH, rpa@uk (YHKIUHU, BBIIOJIHATH AJIEMEHTapHbIE
npeoOpa3oBanus TpadukoB (GYHKIUH; CBOOOJHO OMEPUPOBATH TMOHATUAMHU: 00JIACTh
OTIpEeNleIeHUsT W  MHOXKECTBO 3HAUeHWH  (QyHKIWH, HyId (QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO ONEpPUPOBATh MOHATHUSAMH: YETHBIE M HEUETHBIC (DYHKIUH,
nepuojndeckue (QyHKIMU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMBI
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dbyHKIMKM, HanOoNbllee W HAaWMEHbINEe 3HAaYeHHWE (YHKIMH HAa TMPOMEXKYTKE; CBOOOIHO
OIEePHUPOBATH MOHATHAMM: CTETIEHHAs (PYHKLHUS C HATYPAIBHBIM U IIEJIBIM [TOKa3aTeeM, rpapuk
CTENEHHON (DYHKIMM C HaTypaJlbHbIM U LIE€JIbIM ITOKa3aTeseM, rpaduk KOpHs n-oi CTENEHU Kak
¢byHKuIMKM OOpaTHOM CTENeHM C HaTypajlbHBIM II0Ka3aTeJeM; OIEPHPOBATH TMOHATHIMHU:
JUHEWHas, KBaJpaTUyHas M JApOOHO-IMHEHHAas (DYHKLUMHU, BBIIOJHATh 3JIEMEHTapHOE
UCCIICIOBAaHNE M TOCTPOCHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMH:
HoKa3aTejabHass U Jorapupmuueckas (QyHKIMHM, MX CBOMCTBA U rpaduKH, HCIOJIb30BaTh HX
rpaduKu U pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKAs
OKpPYKHOCTb,  ONpEJAEICHUE TPUTOHOMETPHUUECKUX (YHKLUUH  YUCIOBOIO  apryMEHTa;
UCMOJB30BaTh TpaduKku (GYHKIMHA Ui KCCIEAOBAaHUS IMPOIECCOB M 3aBHUCHUMOCTEH NpU
pelIeHNH 3a7a4 U3 APYruX y4eOHbIX IPEAMETOB U PeaJbHOM KM3HH, BBIpaXKaTh (opmyiamu
3aBUCUMOCTH MEKIy BEITUYUHAMU;

4) cBOOONHO OIEPUPOBATH HOHITUSIMHU: apUPMETHYECKas M TEOMETPUYECKas MpOrpeccus,
0eCKOHEUHO yOBIBaOIIAs TEOMETPUYECKAast MPOTPECCHs, TMHEHHBINA M SKCIIOHSHIIUAILHBIA POCT,
(dopMya CIIOKHBIX MPOLEHTOB, UMETh NPECTABICHUE O KOHCTAHTE; UCIIOJIb30BaTh MPOTPECCUU
IUISL PEeUICHUs PeabHBIX 3a]a4 MPHUKIATHOTO XapaKTepa; CBOOOAHO ONEPHUPOBATH MOHATHIMH:
[I0CJIe/I0BATENbHOCTb, CIOCOOBI 3aJaHMsl ITOCIIE10BaTEIbHOCTEH, MOHOTOHHBIE U OTPaHUYECHHBIE
IIOCJIEZI0BATEIBHOCTH, IOHUMATh OCHOBBI 3apOKIEHHSI MaTEMaTUUECKOT0 aHAJIM3a KaK aHalln3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSMU: HENpPEpbIBHbIE (YHKLHH, TOUYKU
paspbiBa rpaduka (QYHKIWH, acUMNTOTHl rpaduka (YHKIUH; CBOOOJHO OIEPUPOBATH
NOHATUEM: (YHKILHMS, HEMpPEepbIBHAsL HA OTPE3Ke, IPUMEHATh CBOMCTBAa HENPEPBIBHBIX (DYHKIIMH
JUIs pellleHus 3ajad; cBOOOJHO ONEpUpOBaTh NOHATHUAMHU: IE€pBas U BTOpas IPOU3BOJHBIE
¢byHKIMH, KacaTesnbHas K TpapuKy QyHKIMU; BEIYUCIATH IPOU3BOIHBIE CYMMBbI, IPOU3BEICHHUS,
YaCTHOTO W KOMIIO3UIMHM JBYX (YHKIWH, 3HATh MPOH3BOJIHBIC JIIEMEHTAPHBIX (YHKIHHN;
UCIOJIb30BATh T€OMETPUUYECKUM U HPU3NUECKUI CMBICI IPOU3BOIHOM /7S peIlIeHHs 3a/1ay.

5) cBOOOAHO oOmepUpOBaTh TOHSATHUSMH: MHOXECTBO, OIEPAllMH HaJ MHOXKECTBAMH;
HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar il ONHMCAHUS PEATBHBIX NPOLECCOB U
SBJIGHUM, TpU pELIEHUW 3a7ad U3 JPYTUX Y4eOHBIX NPEIMETOB; CBOOOJHO ONEPUPOBATH
MOHATHSIMU: OIPENEICHUE, TEOpEMa, YPABHEHHME-CIEACTBHE, CBOMCTBO MaTeMaTH4E€CKOIO
00BEKTa, 10Ka3aTeIbCTBO, PABHOCUJIbHBIE YPABHEHHS U HEPABEHCTBA.

6) cBOOOIHO ONEPHPOBATH MOHATHIME: HATYPAJIBbHOE H [[EJI0€ YKCIIO0, MHOKECTBA HATYPATbHBIX
U LEJbIX YUCEeJl, UCIIONB30BaTh Mpu3HaKku Aenumoctu nenbix ynucen, HOJ u HOK naTypaibHbIX
qucen AJs pelleHus 3a/1a4, IPUMEHATh alroput™ EBkina; cBoOOIHO onepupoBaTh NOHATHEM
OCTaTKa M0 MOJYJII0, 3alUChIBaTh HATYPAJbHBIE YMCIIA B PA3IUYHBIX MMO3UIMOHHBIX CHCTEMaX
CUUCIIEHUS;, CBOOOJHO OIEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE 4YHCIO M MHOXECTBO
KOMIUIEKCHBIX ~ YHCEN, MpeJICTaBIsATh KOMIUIEKCHbIE 4YHCla B  anreOpandyeckol u
TPUTOHOMETpHUECKON (hopMe, BBINOIHATH aprU(PMETHUYECKHE ONEepaluu ¢ HUMU U U300paXkaTh
Ha KOOPJIMHATHOM IJIOCKOCTH.

7) CBOOOTHO OIIEpUPOBATH MOHATHSIMHU: UPpaLMOHAIILHBIE, [I0Ka3aTeNbHbIE
u JorapuMUYECKUe HEPAaBEHCTBA, HAXOAUTh HX PELIEHUS C IMOMOIIBI0 PaBHOCHIBHBIX
NEPEX00B; OCYIIECTBIATh OTOOpP KOpHEH MpH pPELICHUH TPUTOHOMETPUYECKOTO ypaBHEHHS;
CBOOO/JIHO  OMEpUPOBATH  IOHSATHEM  TPUTOHOMETPUYECKOE HEPABEHCTBO, IMPHUMEHSATH
Heo0XoauMble (HOpMYJIbl Uil PELICHHsS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX HEPaBEHCTB;
CcBOOOZHO  OmepUpoBaTh  MOHATUSMHU:  CHCTEMa W COBOKYMHOCTh  ypaBHEHUI
1 HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI, HAXOAUTH PELICHUS] CUCTEMBI U
COBOKYITHOCTEH palMOHAJBHBIX, HUPPALMOHAIBHBIX, MOKa3aTeNbHbIX M JOrapuMUUecKux
YPAaBHEHUII M HEPABEHCTB; pEIlaTh palUOHAIbHbIE, HWpPpALMOHAIbHBIE, I10Ka3aTEIbHBIE,
Jorapu@MuUecKie U TPUrOHOMETPUUECKHE YPaBHEHHSI M HEPABEHCTBA, COJIEPKALEe MOJIYIIN U
napaMeTphl; NPUMEHATh Trpaduyeckue METOJbl A pElIeHUs YpPaBHEHUH U HEpaBEHCTB,
a TaKXke 3aJjad Cc IapaMeTpaMM; MOJEIMPOBaTh pEabHbIE CUTYyallMM Ha s3bIKE ainreOphl,
COCTAaBJISITh BBIPDAKEHUS, YPABHEHMs, HEPAaBEHCTBA M MX CHUCTEMBl IO YCJIOBHMIO 3aJauH,
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UCCIIeIOBaTh IIOCTPOEHHBIE MOJEIH C UCIOIb30BaHUEM alIapara ajareOpbl, HHTEPIPETUPOBAT
IIOJIyYEHHBIN pe3yJIbTar.

8) crpouth rpaduku KOMHO3UIMU (YHKIHMHA C MOMOIIBIO AJIEMEHTAPHOrO HCCIICNOBaHHS U
CBOWCTB KOMIIO3UIMHM JBYX (YHKIMI; CTPOUTh TE€OMETpHYECKHEe O00pa3bl YpaBHEHHH H
HEpaBEHCTB Ha KOOPJAMHATHOH IJIOCKOCTH; CBOOOJHO ONEpUPOBaTh IMOHATUAMHU: TpaduKH
TPUTOHOMETPUYECKUX (PYHKIUH; MPUMEHATh (DYHKIUH 111 MOACTHPOBAHUS M UCCIIEIOBAHHS
pEaJIbHBIX MTPOLIECCOB.

9) wucnonb30BaTh MPOM3BOAHYIO ISl KCCIENOBaHUS (OYHKIMM HAa MOHOTOHHOCTb
U HKCTPEMYMbI; HAXOIUTh HaUOOJbIlIEC U HAMMEHbIIEe 3HaYeHUs (YHKLUU HENpEepbIBHON Ha
OTpE3Ke; UCIOJIb30BaTh IPOU3BOAHYIO I HAXOXKACHUSA HAUIIy4dlIero pelieHUs B IPUKIIAAHbIX,
B TOM YMCJIE€ COLMAIBHO-DKOHOMMYECKHX, 3aJadax, M ONPEIECIICHUs CKOPOCTU U YCKOPEHUs
mpouecca, 3aJaHHoro ¢GopMmylod miIM rpaduKoM; CBOOOJHO ONEPUPOBATH IOHATHUSIMU:
nepBooOpasHas, onpeesIEHHbIN HHTErpall, HaXOAUTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIMIA
Y BBIYHCIATH HHTETpal 1o ¢popmyse Heiorona—JleitOHnIa; HAXOUTH TUIOMIAN IIOCKUX (puryp
U O00bEMBI TeJl C I[OMOIIBIO HMHTErpana; HMETh MPEICTaBICHHE O MaTeMaTHYeCKOM
MOJICIMPOBAaHNHM HA TpHUMEpe cocTaBieHusl aupdepeHInaNbHbIX YpaBHEHHIA; pemarh
IPUKIIAJHBIE 3a/la4i, B TOM YHUCJIE COLUAIbHO-3KOHOMUYECKOIO M (PU3MYECKOTo XapakTepa,
CPEACTBAMHU MATEMAaTUYECKOTO aHAIU3A.

10) cBoOOHO ONEPUPOBATH OCHOBHBIMHU IOHATHSIMHU CTEPEOMETPUH IPU PEIICHHU 337134 U
IIPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUN; IPUMEHITh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA
U3 HUX NPH PElIeHUHM T'€OMETPUUYECKUX 3a7ay; KIaCCU(PHUIMPOBATH B3aUMHOE PACIIONIOKEHHUE
IpSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEM B IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATHUAMH, CBA3AHHBIMU C YIJIaMU B IPOCTPAHCTBE:
MEX1Y NPSIMBIMU B IPOCTPAHCTBE, MEXAY INPSAMOM M IJIOCKOCTHIO; CBOOOJHO ONEPUPOBATH
NOHATUSIMH, CBA3aHHBIMH C MHOTOTPaHHMKaMM; CBOOOJHO paclo3HaBaTb OCHOBHBIE BH/IbI
MHOTOTPaHHUKOB  (MpU3Ma, MHpaMuja, MNpsSMOYTOJbHBIM  mHapaienenunen,  Kyod);
KJ1accu(UIUpoBaTh MHOTOTPAaHHMKH, BBIOMpas OCHOBAaHHUS Ul KiIacCU(UKAIMH; CBOOOIHO
ONEPUPOBATH MOHATUAMM, CBI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB IUIOCKOCTBIO; BBIIOJIHATh
napaieslbHOe, LEHTPaJbHOE U OPTOrOHAIBHOE MPOEKTHPOBAaHUE (UIYp HA IUIOCKOCTH,
BBINIOJIHATE M300pakeHUs (Uryp Ha TIJIOCKOCTH; CTPOUTb CEYEHHS MHOTOTPAHHUKOB
Pa3UYHBIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX
00BEMHBIX (QUTYyp: BHUJA CBEpXy, COOKY, CHHU3Y; BBIYHUCIATH IUIOMIAJM MOBEPXHOCTEN
MHOTOIPaHHHUKOB (IIpU3Ma, NUPaMUAA), TEOMETPUUYECKUX TelI C MpUMEHEHHEM (QOopMyII;
CBOOOZIHO  ONEpHpoOBaTh MOHATHSMHU: CHUMMETpPHUST B  IPOCTPAHCTBE, ILIEHTP, OCh
U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTb CHMMETPUU (UTYpbI; CBOOOIHO
ONEPUPOBATh IMOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpPJIMHATaM B INPOCTPAHCTBE;
BBIIIOJIHATH JCHCTBUSA HAJ BEKTOpPaMU; pellaTh 3aJadd Ha J0KAa3aTeIbCTBO MaTEMaTHYECKHUX
OTHOILIEHUN W HAaxO0XXJIECHHWE T€OMETPUYECKHX BEJIIMYMH, MPUMEHSS W3BECTHBIE METOJBI IIPHU
peLIeHUN MaTeMaTUYeCKUX 3a/1ad IMOBBIIIEHHOIO U BBICOKOI'O YPOBHS CJIOKHOCTH; IPUMEHSITH
MPOCTENIINE TPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI IIpU
pELIEHHH CTEPEOMETPHUECKUX 33/ad; H3BJIEKaTh, NMPEOOpPa3OBBIBATE W HMHTEPIPETUPOBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX FEOMETPUUECKUX (UTYpax, IPEICTABICHHYIO Ha YepTexax
U PHUCYHKaX; IPUMEHATH IMOJYYCHHbIC 3HAHMS HA IPAKTUKE: CPAaBHUBATH M aHAJIU3UPOBATH
peanbHBIE CUTyallud, IPHUMEHITh W3YyYEHHBIE TMOHATHS B IIPOIECCE IIOMCKA pEUIeHUs
MaTeMaTHYeCKl CQOPMYJIMPOBAaHHOW MpPOOJIEMbI, MOJEIUPOBAaTh peallbHble CHUTyalluu
Ha SI3bIKE TEOMETPHUH, UCCIEN0BATh ITOCTPOECHHBIE MOJENH C UCIOJIb30BAHUEM N€OMETPUUYECKHUX
NOHATUN W TeopeM, ammapara ainreOpbl, pelaTh MpPaKTHYECKUe 3aJayd, CBS3aHHBIE C
HaXO0XJCHUEM TE€OMETPUYECKUX BEIUYMH; HMETh MPEACTaBIE€HUs OO0 OCHOBHBIX 3Tamax
Pa3BUTHS TEOMETPUH KaK COCTaBHOM YacTu (pyHIaMeHTa pa3BUTHs TEXHOJIOTUH.

11) cBOOOIHO ONEpPHPOBATH MOHATHSIMH, CBS3aHHBIMH C IMJIMHAPUYECKOH, KOHUYECKOH H
cepruuecKkoil MOBEPXHOCTSIMH, OOBACHATH CIIOCOOBI IMOJYYEHHS; ONEPUPOBATH MOHATHUSIMH,
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CBSI3aHHBIMHU C TEJIaMH BpPALICHUA: LMIMHIPOM, KOHYCOM, cpepoil M IIapoM; paclno3HaBaTb
Tena BpamieHus (IIMHADP, KOHYC, cepa W map) u OOBACHATH CHOCOOBI IMOJYYCHUS TEl
BpallEHUs; KJIACCU(PUUUPOBATh B3aUMHOE PACIOJIOKEHUE chepbl U IIOCKOCTH; BBIYMCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB U TeEJl BpallleHusl, 00BbEMBI U IUIOLIAAN TOBEPXHOCTEN
MHOT'OI'PaHHUKOB U TeJl BPAlLlEHHsI, FEOMETPUUECKUX TeJl C MPUMEHEHUuEM (popmyil; cBOOOIHO
OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOMHALMSAMH TeJll BPALCHUS U MHOTOTPAaHHUKOB!
MHOTI'OI'pDAaHHHK, BIHCaHHBI B cdepy M ONMCaHHBI OKOJIO cdepsl, cdepa, BIUCaHHAs B
MHOTOTPaHHUK WJIM TEJIO BPALLEHUS; BBIUUCIATH COOTHOUIEHMSI MEXAY IUIOLIaAIMU
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 NPeoOpPa30BbIBATH
MH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKaX; CBOOOJIHO OIIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE; BBIIOIHATH ONEPALIH
HaJ BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKApTOBOM CUCTEME KOOpPJUHAT; peliaTh
reOMETPHUECKHUE 3314 HA BHIUMCIIEHUE YITIOB MEX/Y NMPSMBIMHU U IJIOCKOCTSIMU, BEIYUCIICHHE
paccTosHUM OT TOYKU /A0 IUIOCKOCTH, B II€JIOM, HA NPUMEHEHUE BEKTOPHO-KOOPAWHATHOIO
METOAa IpPH PpEIIeHUH; CBOOOJHO ONEpPUpPOBATH IMOHATUSAMH, CBS3aHHBIMU C JBM)KEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KCHUH; BBIOIHATh M300paKEHUSI MHOTOI'PAaHHUKOM M TeJ
BpallEHHs NP MapajuleIbHOM NEpeHOoce, LIEHTPAIbHOM CUMMETPUH, 3€pKaJIbHOW CUMMETPHH,
IIPH TIOBOPOTE BOKPYT MPSIMOii, IpeoOpa3oBaHus MOI00uUS; CTPOUTH CEUEHUSI MHOTOTPaHHHKOB
U TeJl BpallleHUs: CeUeHHs LUINHApA (MapajulebHO U NepIeHIUKYIIIPHO OCH), CeUEHHs KOHYyca
(mapanienbHOE OCHOBAHMIO M MPOXOJSIEE Yepe3 BEPIUMHY), CEYEHHUs IIapa; HCIOJb30BaTh
METO/Bl MOCTPOCHUSI CEUYEHUIl: METOJ CIIEZ0B, METOJ BHYTPEHHErO IPOEKTHUPOBAHUS, METOJ]
IIepeHoca CeKyIled IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUYECKUE YTBEPKACHMS; IMPUMEHSThH
reoMeTpuueckue (akTbl Ui pEIIeHUs CTEPEOMETPUUYECKUX 3a]ay, MpeAroararolux
HECKOJIBKO I1IaroB PEUIeHMs], €CIIU YCIOBUS MPUMEHEHUS 3aJaHbl B SIBHOW M HESIBHOW (opMme;
pemiaTb 3aJayd  Ha  JI0OKa3aTeNbCTBO MAaTEeMAaTUYECKUX OTHOWICHMH M  HaxXOXJEHHE
F€OMETPUUYECKUX  BEIMYMH; [PUMEHSATh MpPOrpaMMHBIE  CpEICTBAa U 3JIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CHUCTEMbl MPU PpEIIEHUH CTepEeOMETPUUYECKUX 3aJad; HpPUMEHSThH
MOJIyY€HHbIE 3HAHUS Ha MpaAKTUKE: CpaBHMUBATh, AHAJIU3UPOBATH M OLIEHUWBATH peEalbHbIE
CUTYyalluH, IPUMEHATh U3YUYE€HHbIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOIIECCEe MMOMCKA PELICHUs
MaTeMaTH4ecKH cPOpMyIUPOBAHHON MPOOIEMBI, MOJIETUPOBATh PEATBLHBIE CUTYAllUH HA SI3bIKE
TFE€OMETPHUH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHUEM I€OMETPUUECKUX TOHATUMN
U TEopeM, ammapara ajareOpbl, pemiarb MNPaKTUYECKHE 3a/Jayd, CBS3aHHbBIE C HAaXOXKICHHEM
TeOMETPUUECKUX BEJTUYMH; UMETh MPEICTaBIECHUS 00 OCHOBHBIX 3Talax pa3BUTUS I€OMETPHUU
KaK COCTaBHOM yacTH (pyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

12) cBoOomHO onepupoBaTh MNOHATUSIMU: rpad, IwIockuil rpad, CBsI3HBIA rpad, MyTh
B rpade, uemb, LMKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIY4alHOIO HKCHEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATHAMU: CIyYaiHBIN SKCIEpPUMEHT (OIBIT), CIy4aifHOE COOBITHE,
JJIEeMEHTapHOE CilydailHoe coObITHE (3JI€MEHTapHBI HCXOJ) CIy4alHOTO OIbITa, HAXOJIUTh
BEPOSITHOCTH COOBITHI B OIBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSMH;
HaxoJUTh HW (QOPMYIHPOBATH COOBITHS: TepecedeHue, OOBEAUHEHWE IaHHBIX COOBITHH,
cOOBITHE, TPOTUBOMOJIOKHOE TAHHOMY, HMCIIOJB30BaTh AUarpaMMbl Oiiepa, KOOPAMHATHYIO
NpsIMYI0 JUIsl pellIeHus 3aaad, IO0Jb30BaThCs (OPMYJION CIOXKEHUs BEpOSTHOCTEH IS
BEPOSTHOCTEH JBYX M TpeX CIydallHBIX COOBITUH; OMEpUpPOBATh IMOHATUSAMH: YCIOBHAS
BEPOATHOCTb, YMHOXXEHHE BEpOSITHOCTEH, HEe3aBUCHMBbIE COOBITHS, JEPEBO CIy4allHOTO
HKCHEPUMEHTa, HaXOJIUTh BEPOSTHOCTU COOBITHI C MOMOIIbIO MpaBUJIa YMHOXKEHUS, JIepeBa
CIIy4aiflHOTO OIbITA, HCIOJIb30BaTh (POpPMYJy MOJTHONH BeposiTHOCTH, Gopmyny baiieca mpu
pelIeHNH 3a/ad, ONpeAesATh HE3aBUCUMOCTh COOBITHH 1O ¢opMmyine M IO OpraHU3aLUH
CIly4yallHOrO SKCIIEPUMEHTa; IPUMEHITh M3y4eHHble KOMOMHATOpHBIE (QOPMYJIBI  AJs
NEPEUYMCIICHUS 3JIEMEHTOB MHOXKECTB, AJIEMEHTAPHBIX COOBITHH CIy4alHOTO OMbITA, PEIICHHS
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3a/1a4 MO TEOPUHU BEPOATHOCTEH; CBOOOTHO OMEPUPOBATH MOHATHSAMU: OMHAPHBINA CIydallHBIN
OMBIT (MCHBITAaHUE), YCIIEX U HEyJaua, HE3aBUCUMbIE UCIIBITAHUSI, CEPUSl UCIIBITAHUN, HAXOIUTh
BEPOATHOCTH COOBITHIA: B CEpUU HCIBITAHUNA 10 MEPBOro ycIieXa, B CEPUU HCIIBITAaHUM
bepHynnu, B ombiTe, CBSI3aHHOM CO CIY4YallHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;
CBOOOJHO OIEpUpPOBaTh MOHATHAMH: Cly4ailHas BEIWYMHA, PACIpelle]IeHHE BEpOSTHOCTEH,
JararpaMmma pacmpeseneHus, OnHapHas crydaiiHasi BeIUYHHA, TeOMETPHIECKOoe, ONHOMUAIBHOE
pacrpeneneHue.

13) onepupoBaTh TOHSATHUSMHU: COBMECTHOE pACIpEICICHHE JBYX CIy4allHbIX BEIIUYWH,
UCIOJIb30BaTh TaOMUIly COBMECTHOTO pAaclpeAefieHUs] JBYX CIy4YallHbIX BEJIMYUH IS
BBIICJICHUS] PAcCHpE/ECHUs] KaKJI0M BEJIMYMHBI, ONPEICICHUS HE3aBHUCHUMOCTH CIy4alHBIX
BEJIMYMH; CBOOOJHO ONEPUPOBATH MOHSATHEM MAaTEMaTUYECKOro OXHUAAHUA CIydaiHOU
BEJIMYMHBI (pacupeieneHns ), IPUMEHSTh CBOMCTBa MaTEMaTUUYECKOIO OXKHIaHUS MPU PEILICHUN
3a/la4y, BBIYUCIATH MaTeMaTHYeCKOe OXKUJaHUE OMHOMUAJIBHOTO M T'€OMETPUYECKOTO
pacripenenenuii; cBOOOIHO ONMEPUPOBATh MOHSATHAMH: JHUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIy4yallHOMl  BEJIMYMHBI, NPUMEHATH  CBOMCTBA  JUCIEPCUU  CIyYalHOW  BEJIMYHUHBI
(pacupenenenus) Mpu PEIICHUU 3a/a4, BBIUMCIATh JUCHEPCUI0 M CTaHIAPTHOE OTKJIOHEHHE
F€OMETPUYECKOTO0 U OWHOMHAIILHOTO  paclpeieNieHuil;  BBIYUCIATH  BBIOOPOUHBIE
XapaKTepUCTUKU 110 JaHHOW BBIOOpDKE U OLIEHMBAThb XapaKTEPUCTUKH T'€HEpalbHON
COBOKYITHOCTHU JITAHHBIX IO BBIOOPOYHBIM XapakTepucTukaM. OLeHUBaTh BEPOSATHOCTH COOBITUI
U TpOBEPATh  MPOCTEHIIME  CTAaTUCTUYECKUE  THIOTE3bl, IMOJb3YSICh  H3YYEHHBIMU
pacnpeieseHUsIMU.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

JUIst O9HOM opMBbl 00yUeHHUS

Bun yuebHo# paboThI Obvem uacoe
(2023/2024 2.1.)

VYueOHas 1eITeIbHOCTD (BCETO) 324/336
YueOHble 3aHATUS 00ydaromerocs (BCEro), B TOM UUCIIE: 318/308
JIEKIUU 220/202
NPAKTUICCKHUE 3aHSTHSI 98/98
1po¢heCCUOHAIBHO-OPUEHTUPOBAHHOE COACPIKaHUE

JIEKIIAU 20/12

NPAKTHYECKUE 3aHATHUS 10/10
CamocrosTenpHas paboTa o0ydaromerocs (BCero) -/20
Koncynprarmm 6/8
[TpomexyTouHas artectanus B GopMe IK3amMeHa -/8

Bcepoccuiickas npoBepoyHasi padota (Mpy HAIUYUU 110 TaHHOMY y4eOHOMY
MpeaIMEeTy), OpraHuzyemas B paMKax MEpONPUATHUM 1O OIEHKE KayecTBa
oOpa3oBaHus, MPOBOJUTCA 3a CUET 00bEMa BPEMEHHM, OTBEIICHHOTO Ha y4eOHBIi
MPEMET, COTJIACHO HOPMATHUBHO-TIPABOBBIM aKTaM
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2.2 TemaTu4ecKuii IJIaH U cojiep:KkaHue ydyeOHOro npeaMmera «MaTtemMaTuka»

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

HaumeHnoBanue Copaep:xaHue y4eOHOI0 MaTepHaJia NPaKTHYECKHE 3AHATHSA, O0bem
pa3iesioB M TeM caMOCTOsITeJIbHAsI padoTa 00y4aloIIuXCs 4acoB
1 2 3
1 cemecTp 94/42
Paznen 1. Uncia u Boruucjaenusi. MHo:KecTBA.
Tema 1 Cojaep:kaHue y4e0HOr0 MaTepuaJia 8/2
Pa3Burue 1 | 1.Lenbie n paunonanbHbie uncna. JeiicrButensublie uncna. [Ipubiamkennsie Beraucienus. [IpubnmkeHHoe 3HaYeHNE BETUUUHBI
IMOHATHA 0 YHCJIe U TIOTPEIIHOCTU NPUOIIIKEHUH. 2
2 | 2.KomrutekcHble yucna. ApudMeTHUSCKUE SUCTBUS Hall KOMIUIEKCHBIMH YHCIIAMH., 2
3 | 3.KommuiekcHble uncna. TpuroHoMmerpudeckas Gpopma 3amnucu aucia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHOl KOHTpPOIB 2
Paznen 2. ®ynkuuu u rpagpuxku
Tema 2 Cojep:kaHue y4eOHOr0 MaTepHuaJia 8/4
DYHKIHH, HX 6 | 1.®yskuuu. CriocoOsl 3aganus pyHkimn. ['paduku ¢ynkimn. CroiicTBa QyHKIHY. 2
CBOMCTBA U 7 | 2.06patnbie pynknun. O6IacTh onpeeneHus 1 001acTh 3HaYeHNH oOpatHoii pyHkuun. ['paduk obpatHo# QyHKIHK. CnoKHAS 2
rpaduxu. GbyHKIUSA (KOMIO3HUIIHS)
8 | 3.IIpakruyeckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIMI» 2
9 | 4.Ilpeobpa3zoBanue rpagukoB QyHKIMA. Buabl mpeodpazoBaHHid. 2
10 | 5.l1pakTnyeckas padora Ne 3 «[IpeoOpazoBanus rpadKOB QYHKITHID 2
11 | ITpodeccHoHATHHO-OPHEHTHPOBAHHOE COAEPIKAHIE 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB ¢ TOMOLIBIO IpaduKOB (HYHKLUIT
Pa3nea 3. OcHOBBI TPMTOHOMETPHH
Tema 3 Conep:xanue yueOHOro MaTepuasa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarenstoe npumkenue. TpUroHOMETpHUYECKasi OKPYIKHOCTh 2
ckue BbIpaskenus | 13 | 2.CuHyc, KOCMHYC, TAHT'€HC M KOTaHTeHC Yncaa. OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerpuueckne (yHKIUH YUCIOBOTO aPTyMEHTa 2
15 | 4.®opmynsl npuBenerns. CHHyC, KOCHHYC W TAHT€HC CYMMBI ¥ Pa3HOCTH JBYX YIJI0B. CHHYC M KOCHHYC ABOWHOTO yTJa. 2
@opMyJIbl NOJOBUHHOTO YIJIA.
16 | 5.IlpeoOpa3oBaHuss CyMMBI TPUTOHOMETPHYECKHUX (DYHKIMI B MPOM3BEACHUE U IPOU3BEICHUS B CyMMY. Beipaxkenue 2

TPUTOHOMETPUYECKUX (QYHKIIUIT Yepe3 TAHTEHC MOJIOBUHHOTO apryMeHTa.
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17 | 6.l1pakTnyeckas padora Ne S5 «OcHOBHBIE POPMYIIBI TPUTOHOMETPUNY 2
18 | 7.IlpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHHH. 2
19 | 8.IIpakTuueckas padora Ne 6 «[IpecoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPHUYCCKUX BBIPAKCHHID) 2
Tema 4 Cojaep:kaHue y4eOHOr0 MaTepHuajia 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpryeckue GpyHKIUH, UX CBOMCTBA U rPaQUKH 2
ckue pynkuuu. |21 | 10.IIpakTuueckas padora Ne 7 « TpuroHomerpudeckue GpyHKIUIY. 2
22 | 11.06patHble TpUroHOMETpUIecKue PyHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIA. 2
23 | IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COAEPKaAHME 2
12.Mcionp30BaHne CBOWCTB TPUTOHOMETPHYECKUX (DYHKITHI B MpopecCHOHATBHBIX 3a/1a4ax.
Tema 5 Conep:xanue y4eOHOro MaTepuaJia 10/6
Tpuronomerpuye | 24 | 13.Ilpocreiiiine TPUrOHOMETPUYECKUE YPABHEHUSI. 2
CcKMe ypaBHeHus | 25 | 14.Metonbl pelIeHNs] TPUTOHOMETPHYECKUX YPAaBHEHUIA. 2
W HepaBeHcTBA. | 26 | 15.Pemenne TpUroHOMETPUYECKUX YPABHEHHUH. 2
27 | 16.11pakTnyeckas padora Ne§ «lIpocreiimmre TpUroHOMETpHUECKHE YPABHEHUSD 2
28 | 17.1lpocreiiyie TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
29 | 18.I1pakTuueckas padora Ne9 «llpocreiinme TPUrOHOMETPHUUECKUE HEPABEHCTBAY 2
30 | 19.11pakTuueckas padora Nel( «CrcTeMbl TPHTOHOMETPHIECKHUX YPABHEHU 2
31 | 20.PemieHre TPUTOHOMETPUYECKUX YPAaBHEHUI W HEPABEHCTB, B TOM YHCIIE C FICTIOJIb30BAHUEM CBOWCTB (DYHKIIHH. 2
Pasnen 4. Ctepeomerpus
Tema 6 Conep:kaHne yue0HOro MaTepuaJjia 6/2
Brenenue B 32 | IlpodeccnoHAILHO-OPHEHTHPOBAHHOE COIePKaAHUE 2
CTEpPEOMETPHIO. 1.Buap! mnockux ¢uryp u ux mwiomaap. [IpakTuko-opueHTHpOBaHHbIE 331241 B KypCce T€OMETPHH Ha IIOCKOCTH.
33 | lIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePKAHUE 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBl. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasup. [lapamienenunes. 2
35 | 4. IlpakTuueckas padora Ne 11 «Ceuenusi. 3aaun Ha TOCTPOCHUE CEUSHHI. 2
Tema 7 Copep:xkaHue yueGHOro MaTepuaJia 12/8
Ipsimbie U 36 | 5.IlapamienbHOCTh MPSMBIX M ITIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. lIpakTnyeckas padora Ne 12«llapamienbHOCTh NPSIMBIX U IMIJIOCKOCTEM». 2
NPOCTPAHCTBeE. 38 | 7. [lepnieHMUKYISPHOCTH MPSIMBIX W TNIOCKOCTEH. 2
39 | 8. [eprieHAUKYISIp ¥ HAKJIOHHASL. YTOJI MEXY NPSMOH M TUIOCKOCTBIO. 2
40 | 9. Teopema 0 Tpex NEpHEHANKYIIpaXx. 2
41 | 10.INpakTnyeckas padora Ne 13 «Teopema 0 Tpex NEPIEHANKYIIPAXY. 2
42 | 11. Iyrpannsiii yrou. [lepneHauKyISIpHOCTD JIBYX TIOCKOCTEH. 2
43 | 12. IlpakTnyeckas padora Ne 14 «[lepneHauKyIsIpHOCTb B IPOCTPAHCTBEY. 2
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44 | 13. I'eomeTpruecKue npeoOpa3oBaHus MIPOCTPAHCTBRA. 2
45 | 14. IlpakTuueckasn padora Ne 15 «lIpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE» 2
Pa3znen 5. BekTopbl B mpocTpaHCcTBE
Tema 8 Coaep:kanue y4e0HOro MaTepuaJa 10/6
Koopaunarer m | 46 | 1.ITonsrne BeKTOpa Ha IUIOCKOCTH U B pocTpaHcTse. Buspl Bekropos. JleiicTsust ¢ Bekropamu. Onepanuu Hajl BEKTOPaMy. 2
BEKTOpBI. 47 | 2.PemieHne NpakTHYECKHX 3a/1a4. 2
48 | 3. IpakTnyeckasi padora Ne 16 «BekTOpbl B IPOCTPAHCTBE» 2
49 | 4. Meton KoOpauWHAT B TpocTpaHCcTBe. [IpsMoyTonpHas cucteMa KOOpAWHAT B IPOCTPAHCTBE. 2
50 | 5. Meton koopausart B npoctpadcTBe. Koopnunatel Bekropa. CBs3b MEXAY KOOPAMHATAMHU BEKTOPA M KOOPAMHATAMH TOYEK. 2
o1 | 6.Pemenue 3agau. KoopiuHAaTH! 1 BEKTOPHI 2
52 | 7. lIpakTnyeckas padora Ne 17 «MeToa KOOpIMHAT B IPOCTPAHCTBE 2
53 | llpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePKAHUE 2
8.IIpakTuyeckas padora Ne 18 «KoopauHatHas TIIOCKOCTh. BRauciieHHe pacCTOSHUN 1 TUTOIIAeH Ha TUIOCKOCTH.
KonnuecTBeHHBIE pacyeThI».
Pa3nea 6. KopHu, crenenn u jorapugmsl.

Tema 9 Coneprxanue y4ed0HOr0 MaTepHajia 12/4
Kopuu n 54 | 1.Kopunu u crenenu. KopHu HaTypalbHOM CTETICHH W3 YHCIIa U UX CBOMCTBA. 2
CTeleHM. 55 | 2. KopeHb N-0ii CTENIEHH U €TO CBOHCTBA 2

56 | 3. CreneHu ¢ pallMOHAIBEHBIMU MOKa3aTeJsIMU, HX cBoiicTBa. CTENICHH C ISHCTBUTENBHBIMU TIOKA3aTEISIMH, X CBOMCTBA. 2

57 | 4.CreneHu ¢ pallMOHATHHBIMHU MTOKA3aTENsIMH, X cBoKCcTBA. CTEIeHH C JCHCTBUTEIILHBIMU TTOKA3aTEISIMU, UX CBOHCTBA. 2

58 | 5. MppaunoHasbHble ypaBHEHHs 1 HEPABEHCTBA 2

59 | 6.1IpakTuyeckasi padora Ne 19 «/ppanmonajibHble YpaBHEHHS M HEPABEHCTBAY 2

60 | 7. Crenennas ¢ynkuus [IpeoGpa3oBanus palioHAIbHBIX, HPPALMOHAIBHBIX, CTEHCHHBIX BBIPAKEHUI. 2

61 | 8.IlpaxkTuueckasi padora Ne 20 «Kopuu u creneHn» 2

Tema 10 Conep:xkanue y4eGHOro MaTepuaJia 12/2

Hoxaszareanpnasa | 62 | 9. [loka3aTensHas QyHKIHS. 2
pynKuus. 63 | 10. [TokasarenpHBIE ypaBHEHUSI. 2
64 | 11. IToka3aTebHbIC HEPABEHCTBA. 2

65 | 12. [TokasarenbHbIC HEPABCHCTBA U YPABHECHUSI. 2

66 | 13.CucTtembl OKa3aTeIbHBIX YPABHEHHI. 2

67 | 14.IlpakTuueckas padora Ne 21 «Iloka3arenpHble ypaBHEHUs 1 HEPABEHCTBA» 2

68 | 15.KonrposbHas pabora «Mroru 1 cemectpa» 2

2 cemecTp 126/56
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Tema 11 Copep:xkaHue y4eGHOro MaTepuajia 16/4
Jlorapu¢gmmol. 69 | 17.Jlorapucdm. [IpaBuna pefictBuii ¢ gorapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO. 2
70 | 18. JleiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudhmudeckas GpyHKITHS. 2
72 | 20. ITpakTuyeckas padora Ne 22 «[IpeoOpazoBaHus MOKa3aTENbHBIX U JOTaPHU(PMUYECKUX BBIPRKESHHI 2
73 | 21. JlorapupMudeckrie ypaBHSHU 2
74 | 22. Jlorapudmuyeckre HepaBeHCTBA 2
75 | 23. Jlorapudmudeckne ypaBHEHHS U HEPABEHCTBA 2
76 | 24.Cuctemsl orapupMUIECKUX YpaBHEHUI 2
77 | 25.11pakTuueckas padora Ne 23 «Jlorapudmuueckie ypaBHEHUs 1 HEPABEHCTBAY 2
78 | llpodeccHoHaIBLHO-OPHEHTHPOBAHHOE COleP:KAHUE 2
26.ITpumenenue norapudma. Jlorapudmuyeckas cmpains B npupoje. Ee maremaTndeckne CBOWCTBa
Pa3gen 7. MHOTOrpaHHUKH M KPYIJble TeJa.
Copep:xaHue y4edOHOT0 MaTepuaJia 10/6
79 | 1. [lonsTre MHOTOTpPAaHHUKA. ET0 31€MeHTHI: BepIInHbL, peOpa, rpann. J(naronans. Cedenne. BoImyKiiple ¥ HEBBITYKIIbIS 2
MHOTOTPaHHUKH.
80 | 2.Ilpusma. [Tapannenenumnesn 2
Tema 12 81 | 3. Ilupamuma. Bumasl nupamu. 2
MHororpaHHuk 82 4. llpakTuueckas padora Ne 24 «[lnomane NoOBepXHOCTH MHOTOTPAHHUKOB) 2
u 83 | 5.Cummerpus B npoctpancTe. CuMMeTpHs B KyOe, napajuiesienuneae, Npu3mMe, nupamMmuje. 2
84 | IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEP:KAHME 2
6.ITpumepsl cuMMETpHUi B TpodeccH.
85 | 7. Ilpaktnyeckasi pabora Ne 25 «IIpaBuiibHble MHOTOTPAaHHHUKI. 2
86 | 8. IIpakTnueckasi padora Ne 26 « MHOrorpaHHUKI» 2
Tema 13 Copep:xaHue y4eOHOT0 MaTepuaJia 8/2
Tena Bpamenus 87 | 9.1lunusap, nMIMHAPUYECKas MOBEpXHOCT. [110o1manp NOBEpXHOCTH IMIMHPA. 2
88 10. Konyc, koHn4eckas moBepxHocTb. [110111a/1p TOBEpXHOCTH KOHYCA. 2
89 11.Yceuennsiii konyc. CedeHne yCEUeHHOTO KOHyCca 2
90 | 12. ap u cdepa, ux ceueHus. Bsanmuoe pacnosioxkenne cepsl v INIOCKOCTH, KacaTesibHasl INIOCKOCTh K cdepe. 2
91 | 13. lIpakTuyeckas padora Ne 27 «Kpyrisie Tena» 2
Tema 14 Conep:xaHue y4eOHOro MaTepuajia 8/10
O6BeMBbI TeJI 92 | 14. Ilonsarue 00bEéMa. OcHOBHbIE CBOWCTBA 00bEMOB TeN.O0BEM NPSIMOYTOJILHOTO NapaJulesenuIe/a, IPU3Mbl, HWIHHAPA. 2
93 | 15. IlpakTuyeckas padora Ne 28 «O0bEM NPSIMOYTOIbHOTO NapaslIeIeNUIeaa, IPU3MbI, IUITHHIPA» 2
94 | 16. O6beM mupamMuJIbl M KOHYyCA. 2
95 17. Pemenwne 3aga4d o Teme «O0BEM HpaMUIBI U KOHYCa» 2
96 | 18. IIpakTuyeckas padora Ne 29 «O06bEM nupaMubl U KOHYCay 2
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97 | 19. lIpakTuueckas padora Ne 30 «O6pEM mapa u momans chepoi» 2
98 | 20. INogoOue Ten. OTHOUICHHE TUIONIAJICH MOBEPXHOCTEH M 00BEMOB MTOTIOOHBIX TEI 2
99 | 21. IlpakTtuuyeckas padora Ne 31 «/3mepeHus: B TeOMETPHI 2
100 | MpodeccnoHaILHO-OPMEHTHPOBAHHOE COJIEPsKAHUE 2
22. llpakTnyeckas padora Ne 32 «cnonp3oBaHre KOMOMHALIMI MHOTOTPAaHHUKOB M TeJl BPAIICHUsI B IPAKTHKO-
OpPUEHTHPOBAHHBIX 33Ja4ax».
Pa3gen 8. Hayajia MaTeMaTH4eCKOIr0 aHAJIHM3a
Tema 15 Copep:xaHue y4eOHOI0 MaTepHaJa 4/2
Mpenen 101 | 1. IIpemen mociaen0BaTENbHOCTH. 2
102 | 2. [Ipemen hyHKITMHN, OCHOBHBIE CBOMICTBA M MPaBWJIA BEIYNCIICHUSI. 2
103 | 3.IIpakTuyeckas padora Ne 33 «lIpemensn» 2
Tema 16 Conep:xanue y4eOHOro MaTepuaJia 12/10
Ilpoussoguas | 104 | 4.TlonsTre IPONU3BOAHON QYHKIMH, €€ TEOMETPUIECCKHI U U3MYECKHIi CMBICI. 2
105 | 5. IIpasuna nuddepenmmpoBanus. Tabnmuna nponsBoaseix. JnddepernmpoBanne cloKHBIX (QYHKIAHN. 2
106 | 6. IpakTHyeckas: padora Ne 34«/IuddhepennrpoBanue BIpaKEHUI 2
107 | 7.'eomeTpHueCKUi W PU3HMUYECKHIA CMBICI POU3BOIHON 2
108 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP:KaHUe 2
8.IlpakTnyeckas padora Ne 35 «Dusnueckuii CMBICI IPOU3BOAHOMN B IpodecCHOHATBHBIX 3a1a4ax».
109 | 9. UccnenoBanue 37eMEHTapHBIX (YHKIMH HA MOHOTOHHOCTD M TOYKH 3KCTpEMYMa. 2
110 | 10. MccnenoBanue ieMeHTapHbIX QYHKUMH Ha HanOoJblilee 1 HAMMEHbIIEE 3HAUCHHUE C TIOMOIIBI0 IPOU3BOIHON 2
111 | 11. IpakTndyeckas padora Ne 36 «Haubosbiiiee 1 HauMeHbIIee 3HAYCHUE QYHKIIMHM HA OTPE3KE) 2
112 | 12. IlpumeHeHre POU3BOAHON K UCCIEIOBAHUIO QYHKIIHMI U TOCTPOSHHIO TpauKoB. [Ipon3BoiHbBIE 00paTHON U KOMIIO3HUITUH 2
(dhyHKINH.
113 | 13. IlpakTuyeckasi padora Ne 37 «lIpumeHeHre Npon3BOAHOM K HCCIENOBAHMIO (GYHKIMH U IOCTPOSHHIO IPaHKOBY 2
114 | IIpodeccnoHATBLHO-OPMEHTHPOBAHHOE CO/lep:KaHue 2
14. TlpakTuueckasi padora Ne 38 «HaxoxkIeHre ONTHMANTBHOTO PE3yNibTara C MOMOIIHIO MPOU3BOJHON B MPAaKTUYECKUX
3ajavax».
Conep:xkaHue y4eOHOro MaTepuajia 10/8
115 | 1.IlepBoobpasnas. HeonpeneneHHbId HHTETpAI. 2
T 116 | 2. CmocoObI HaXOXKICHHUS HEOMIPEICICHHOTO HHTETpaIa 2
ema 17 117 | 3. IpakTnyeckas padora Ne 39 «CrniocoObl HAXOXK/ICHHS] HEOTIPEIETIEHHOTO HHTETPaJIay 2
Huterpan u ero 118 | 4. Onpenenennsiid nuaTerpai. @opmyna Hetorona-JleiiOHuna. 2
MpUMEHEHHE 119 | 5. Beruncienus onpeAenecHHOro HHTerpaia. 2
120 | 6.ITpakTuueckas padora Ne 40 «BeruricieHus onpeeIeHHOT0 HHTErpaliay 2
121 | 7.'eomeTrpuyeckuii cMbIci omnpeneneHHoro narerpana. ®opmyna Heiorona - Jleiibnuna. Pemenne 3a1a4 Ha mpuMeHeHHe 2
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HWHTCIrpaia JJIs1 BEIYUCICHUS (1)H3H‘I€CKI/IX BCJINYMH U HJ'IOHIaI[CfI

122 | 8. IpakTnyeckas padora Ne 41 Penenue 3agau Ha NpUMEHEHHsI HHTETpasia B PU3HKE U TECOMETPHH 2
123 | IIpodeccHOHATBLHO-O0PHEHTHPOBAHHOE COJEePsKaAaHNe 2
9.IIpakTHyeckas padora Ne 42 «Perienne 3a1a4 Ha MPUMCHEHHE HHTErPajay
Pasnesn 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Copep:xaHue y4edOHOro MaTepuaJia 8/-
MHuosKecTBA. 124 | 1.ITonstue MuokecTBa. [TomMHokecTBO. Omepaliui ¢ MHOYKECTBAMH. 2
JJIeMeHTHBI 125 | TIpodeccHOHATLHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2
Teopuu rpadoB 2.0nepanuy ¢ MHOXKECTBaMH. PellieHre NpUKITaaHbIX 3a1a4
126 | 3.ITonstue rpada. Cesi3Hbli rpad, qepeBo, UK rpad Ha TUIOCKOCTH 2
127 | 4.Tlpumenenue rpadoB K pEIICHHIO 33729, 2
Tema 19 Copep:xaHue y4edOHOT0 MaTepuaJia 8/2
Komounartopuk | 128 | 5.OCHOBHEIC IOHATHS KOMOMHATOPHKH. 3aJauy Ha NOACYET YHCIIA pa3MELICHHH, IEPECTAHOBOK, COYETAHUIA. 2
a i crarucTnka | 129 | 6.Pemenne KoMOMHATOPHBIX 33124 2
130 | 7. Cratucruueckas o0paboTKa JaHHBIX 2
131 | 8.Pemenue 3a1a4 Ha nepebop BapuanToB. Popmyna 6unoma Hetotona. Tpeyroneuuk Ilackasst. 2
132 | 9.1TpakTuyeckas padora Ne 43 «neMeHTb KOMOMHATOPUKUY 2
Tema 20 Copep:xaHue y4eOHOT0 MaTepuaJa 14/2
JIeMeHThI 133 | 10.CoOpbiTHE, BEPOSITHOCTH COOBITHS, CI0KEHUE U YMHOKEHHUE BeposiTHOCTeH. [1oHATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 134 | 11. ITIpodeccHOHATHHO-OPHEHTHPOBAHHOE COAEPIKAHIE 2
BepOSITHOCTEIi. 12. TepBuuHas 06paboTKa CTaTUCTUYECKUX AaHHBIX. | padndeckoe ux npejacraBieHne. HaxoxkaeHne cpelHuX XapakTepUCTHK,
Ha0JI01aeMBIX TaHHBIX
135 | 13.BepositHOCTE B mpodecCHOHANBHBIX 3agadaXx. OTHOCHTENbHAs YacToTa COOBITHS, CBOMCTBO €€ yCTOWYHMBOCTH. 2
Craructryeckoe onpeaeaeHue BeposiTHOCTH. OLieHKa BEPOSITHOCTH COOBITHS
136 | 14.ITepBuuHas 0OpabOTKa CTATHCTHUYECKUX JaHHBIX. [ padudeckoe ux mpencrapnenne. HaxoxkaeHne cpeHUX XapakTepUCTHK, 2
Ha0JI01aeMBIX TaHHBIX
137 | 15. luckpeTHas ciiyyaiiHasi BeIMUYMHA, 3aKOH €€ paclpeeseHHsI. 2
138 | 16.YucnoBble XapakTePUCTUKU TUCKPETHOH ciydaiiHoH BennuuHbl. [loHsATHE 0 3aKOHE OONBLINX YUCE. 2
139 | 17. Knaccudeckoe ornpeieJIeHne BepOsSTHOCTH. 2
140 | 18.I1pakTuueckas padora Ne 44 «PenieHue 3a7a4 Ha BHIYUCICHUE BEPOSITHOCTHY 2
Pazgen 10. YpaBHeHHs 1 HEPABEHCTBA
Tema 21 Conep:xxaHue y4eOHOT0 MaTepuajia 18/6
VpaBHenus u 141 | 1.PaBHOCHJIBHOCTb ypaBHEHMI, HEPABEHCTB, cMcTeM. OCHOBHBIE IPUEMBI UX PELLICHMSL. 2
142 | 2. Vcnonp3oBaHKe CBOMCTB U rpadvkoB GyHKIMI NpH pelIeHNH YPAaBHEHUM U HEPABEHCTB. 2
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HEpPaBeHCTBA 143 | 3.PemieHue MOKa3aTENIbHBIX, JJOTApU(PMHUUCCKUX YPAaBHEHHM, HEPABEHCTB, CHCTEM. 2
144 | 4.ITpakTuueckas padora Ne 45 «OcHoBHbIC MPUEMBI K METO/IBI PEILICHUH YpaBHEHHH, HEPABEHCTB, CHCTEM) 2
145 | 5. PemieHue TpPUTOHOMETPUUYECKUX YPABHEHHUM U HEPABEHCTB. 2
146 | 6. PerneHue panMoHANBHBIX, HPPAIMOHATBHBIX YPABHEHUH, HEPABEHCTB, CHCTEM. 2
147 | 7. IpakTnyeckas padora Ne 46 «PernieHne TpUroHOMETPUIECKUX YPABHEHHH U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEHHI U HEPABEHCTB C NTapaMeTPaMHU 2
149 | 9.0mpenenenue Moayns. PackpeiTie Moayss mmo onpeneneHuto. [lpocreiie ypaBHeHUSI 1 HEPAaBEHCTBA C MOZYJIEM. 2
IIpyMeHeHNEe paBHOCUIIBHBIX NIEPEXOI0B B OIIPEACIICHHBIX THIIAX YPABHEHUI M HEPABEHCTB C MOAYJIEM.
150 | 10.IMpakTuyeckas padora Ne 47 «[Ipocreiinme ypaBHEHHS U HEPABEHCTBA C MOITYJICM). 2
151 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJleP:KaHUe 2
11.Pemenue TEKCTOBBIX 3a/1a4 MPO(HECCHOHATIBHOTO COJCPKAHMS.
152 | IIpodeccnoHaTIBLHO-OPHEHTHPOBAHHOE CO/IEP:KaHUe 2
12.Pemenne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATHHOTO COJCPKAHMSL.
IloBTOpeHune Coaep:xanue yue0HOT0 MaTepuaa 10/4
MaTepHaJa 153 | 1.IloBTOopeHue marepuaia (reoMeTpus) 2
154 | 2.JloBropeHue Marepuaia (reoMeTpus) 2
155 | 3.I1pakTuueckas padora Ne 48 «[IpumeHeHne OMOPHBIX 3HAHUIH 110 TEOMETPHNY 2
156 | 4.IloBTopenne Marepuaia (anredpa v HavYajga MAaTEMaTHYECKOTO aHAIIH3A) 2
157 | 5.]loBTOopenune Marepuana (anrebpa v Hayaga MaTeMaTHYECKOTO aHAJIH3a) 2
158 | 6..ITpakTuyeckasi padora Ne 49 «IIpumeHeHre OOPHBIX 3HAHHI N0 alTe0pe U MAaTEMaTHYECKOMY aHaIH3Y» 2
159 | 7.WToroBasi KOHTPOJIbHAs paboTa 2
Koncynpranum 6
[TpomexxyTounas arrecraiusi B Gopme sx3amena
Bcero: 324
115t 0uHOU (popmbl 00ydenus (2024 r.H.)
HaumenoBanue Copaep:xanue y4eOHOr0 MaTepHaJia NPAaKTHYECKHE 3aHATHS, O0bem
pa3iesioB H TeM caMocTosITe1bHasi padoTa 00y4Yalomuxcs 4ac0B
1 2 3
1 cemecTp 90/42
Pazgen 1. Uncna u Bpruncienns. MHoxkecTBa.
Tema 1 Copep:xkaHue y4eGHOro MaTepuaJia 8/2
Pa3Burue 1 | 1.Lenbie u paumonanbHbie yncna. JeiicrButenshbie uncna. [Ipubnmkennsie Beraucienus. [IpubnmkeHHoe 3HaYeHne BETMUIUHbBI
MOHATHSA O YHCJIE Y TIOTPEITHOCTH TTPUOTIVHKCHIM. 2
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2 | 2.KomnnekcHble uyncna. Apupmerniyeckre 1eiicTBUS HaJl KOMIUIEKCHBIMH YHCITIaMHU. 2
3 | 3.Kommiekcurie uncna. Tpuronomerprudeckas popma 3ammcyu ancia 2
4 | 4IIpakTuueckasi padora Ne 1 «[loHATHE MHOXKECTB YHCEID) 2
5 | 5.BxonHOi KOHTpPOIIB 2
Pa3znen 2. ®yHknuu u rpaduku
Tema 2 Conep:xanue yueOHOro MaTepuaJia 8/4
DOyHKIHMH, UX 6 | 1.®ynkuuu. CriocoOsl 3aganust yHkimn. I'paduku ¢ynkimn. CoiicTBa QyHKIHU. 2
CBOIiCTBA M 7 | 2.06patubie pyHkmn. OdnIacTh onpeaeneHus u 00JacTh 3HaYeHn oOpaTHoi GyHKIMH. ['paduk obparnoit pynkimu. CrnoxHas 2
rpagukm. GYHKIHS (KOMITO3HIIHS)
8 | 3.IIpakruyeckasi padora Ne 2 «Dynkuun. CoricTBa QyHKIHID» 2
9 | 4.IIpeobpazoBanue rpagukoB GyHKIMA. Buabl mpeodpazoBaHui. 2
10 | 5.l1pakTnyeckas padora Ne 3 «[IpeoOpazoBanus rpad kOB QYHKIHID 2
11 | ITpodeccuoHATHHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
6. Onrcanue Npor3BOACTBEHHBIX MPOLECCOB ¢ IOMOIIBIO IPapUKOB (HPYHKIIUH
Pa3nes 3. OCHOBBI TPMTOHOMETPUH
Tema 3 Conep:xkanne y4eGHOro MaTepuaJia 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe npumkenue. TpUroHoMeTpUdYeCcKas OKPY)KHOCTh 2
cKkue BpIpaxkeHus: | 13 | 2.CuHyc, KOCHHYC, TAHI'€HC M KOTaHI'€HC unciia. OCHOBHbIC TPUTOHOMETPHUUECKUE TOXKAECTBA, 2
14 | 3.llpakTnyeckas pagora Ne 4 «TpuroHoMeTprueckre ()YHKIIMU YUCIOBOTO apTyMEHTa) 2
15 | 4.®opmynsl npuBeaeHna. CuHyc, KOCUHYC U TAHT€HC CYMMBI M pa3HOCTH JBYX yIiIoB. CHHYC U KOCHHYC JIBOHHOIO yTJIa. 2
dopMysel HOTOBUHHOTO yriia. [Ipeobpa3oBaHust CyMMBl TPUTOHOMETPHUYECKUX (PYHKIIMH B IPON3BEACHUE 1 IPOU3BECHHUS B
cymMmy. BelpaxeHnue TpuronoMeTpuieckux (GyHKLHMI dyepe3 TaHI'€HC [T0JIOBUHHOTO apTyMEHTa.
16 | 5.l1pakTnyeckas padora Ne 5 «OcHOBHbBIE (POPMYIIBI TPUTOHOMETPUNY 2
17 | 6.IIpeobpazoBanus NPOCTEHITNX TPUTOHOMETPUIECKUX BBIPKEHHI. 2
18 | 7.IlpakTnyeckas padora Ne 6 «IIpeoGpazoBanys NpOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHUI) 2
Tema 4 Coaepxanne yueOHOr0 MaTepHaJIa 4/2
Tpuronomerpuye | 19 | 8. Tpuronomerpuueckue GpyHKIMHU, UX CBOUCTBA U rpauKu 2
ckue GpyHkuuu. | 20 | 9.IlpakTuyeckas padora Ne 7 « Tpuronomerpuueckue GyHKIUM». 2
21 | 10.00patHbIe TPUTOHOMETPHUYECKHE (DYHKITNH. APKCHHYC, apKKOCHHYC, ApKTAHTE€HC YHCIIa. 2
Tema 5 Copep:xanue y4eGHOro MaTepuaJia 8/6
Tpuronomerpuye | 22 | 11.Ilpocreiiine TPUrOHOMETPUYECKUE YPABHEHHUS. 2
CKue ypaBHeHMsl | 23 | 12.Meto/ibl pelIeHus] TPUTOHOMETPUYECKUX YPABHEHHI. 2
U HepaBeHCTBA. | 24 | 13.PemeHue TPUrOHOMETPUYECKUX YPABHEHUM. 2
25 | 14.I1pakTuyeckas padora Ne8 «IIpocreiimue TpUrOHOMETPHUIESCKUE YPABHEHUSDY 2
26 | 15.IIpocreiiniie TPHrOHOMETPUUECKHE HEPABEHCTBA. 2
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27 | 16.I1pakTuueckas padora Ne9 «llpocreiinme TpUroHOMETPHUUECKUE HEPABEHCTBAY 2
28 | 17.I1pakTuueckas padora Nel() «CrucTteMbl TPUTOHOMETPUUECKUX YPABHEHUI» 2
Pasznen 4. Ctepeomerpust
Tema 6 Copaeprxanue yuedOHOro MaTepuajia 6/2
BBenenue B 29 | MpodeccHOHATLHO-OPUEHTHPOBAHHOE COlepPKAHUE 2
CTEepEeOMETPUIO. 1.Bugp! mnockux ¢uryp u ux miomas. [IpakTuko-opueHTHPOBaHHBIE 331a4H B KypCe T€OMETPHH Ha TIOCKOCTH.
30 | IIpodeccHoHATLHO-OPUEHTHPOBAHHOE COEPKAHUE 2
2.0OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHUH.
31 | 3. Terpadap. [Napannenenwumne. 2
32 | 4. IlpakTnueckas padora Ne 11 «Ceuenns. 3agadn Ha MOCTPOCHUE CEUCHUIN. 2
Tema 7 Coaepxanne yueOHOr0 MaTepuaJa 12/8
IlpsiMble 1 33 | 5.IlapamienbHOCTh MPSAMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. llpaktuueckas padora Ne 12«llapamienbHOCTh MPSMBIX U IIOCKOCTEM». 2
npocrpancrBe. | 5° | 7. IIepNeHIMKYIAPHOCTE NPSAMBIX M TIOCKOCTEH. 2
36 | 8. lleprieHANKYISIp M HAKIIOHHAA. YTOJ MEXY MPSIMOHN ¥ IIIOCKOCTBIO. 2
37 | 9. Teopema 0 Tpex MepIeHANKYIISPAX. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema o Tpex NMEPHCHIUKYIIPAX. 2
39 | 11. JIsyrpannsriii yrou. llepneHAUKYISIPHOCTD ABYX INIOCKOCTEH. 2
40 | 12. IlpakTuyeckas padora Ne 14 «llepneHauKysIpHOCT B IPOCTPAHCTBEY. 2
41 | 13. T'eomeTpuueckue mpeodpa3zoBaHusl IPOCTPAHCTBRA. 2
42 | 14. IlpakTu4eckas padora Ne 15 «[IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBEY 2
Pa3nea 5. KopHu, cTenenn u jorapugmel.

Tema 8 Copep:xkaHue yueGHOro MaTepuaJia 10/6
Kopuu n 43 | 1.Kopuu u creniern. KopHu HaTypaJlbHOM CcTENEHN U3 YKCIa M UX CBOWCTBA. 2
CTeleHm. 44 | 2. llpaxktnyeckasi pagora Ne 16 «KopeHb N-0l CTENEHU U €ro CBOMCTBaY 2

45 | 3. CremneHu ¢ paiMOHATLHBIMU MTOKA3aTeNIIMH, UX CBOMCTBA. CTENeHN ¢ JICHCTBUTEIHLHBIMH ITOKA3aTeNISIMHA, UX CBOMCTBA. 2
46 | 4. llpaxTnyeckasi padora Ne 17«CreneHu ¢ paluoHaIbHBIMU [TOKa3aTelsIMU, HX cBoicTBa. CTENEHH C JeHCTBUTEIBHBIMU 2
MOKa3aTeJsIMU, HX CBOMCTBAY.
47 | 5. UppanmoHanbHble YpaBHEHHUS 1 HEPABEHCTBA 2
48 | 6.J1pakTuueckas padora Ne 18 «VppannoHanbHbIe YpaBHEHVs 1 HEPABEHCTBA» 2
49 | 7. Crenennas ¢pyukims [Ipeodpa3oBanus palMoHAIBLHBIX, HPPAITMOHABHBIX, CTEICHHBIX BBIPAKEHU. 2
50 | 8. KopHu u cTeneHu 2
Tema 9 Coaep:xanue yueOHOro MaTepuaJia 10/2
Iokaszareapnas | 51 | 9. [Toka3aTenbHas QyHKIIHS. 2
52 | 10. Ioka3aTeNbHbIC yPABHEHUS. 2
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byHKIHSA. 53 | 11. IlokazaTenbHble 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 peiictBuii ¢ gorapudmamu. [lepexon K HOBOMY OCHOBAHHIO. 2
58 | 16. HeiicTBus ¢ norapudmMamu. 2
59 | 17. Jlorapudmugeckas GpyHKITHS. 2
60 | 18. IpakTuyeckasi pad6ora Ne 20 «[IpeobpazoBaHus MOKA3aTEAbHBIX U JIOIAPUPMUUECKUX BHIPAKCHHUIDY 2
61 | 19. Jlorapugmudeckue 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 «Hroru 1 cemectpa» 2
Hroro Jlexknuii — 90 yacoB
3a 1 cemectp [IpakTueckux padot — 42 yaca
CamocrosiTenpHas paboTa 00yJaronuxcsi: MOArOTOBKA K 9K3aMEHY 10
KoHncynbranuu 4
[IpomexyTouHas arrectaiys B popMe IK3ameHa 4
2 cemecTp 112/56
Pa3nen 6. BekTopsl B IpocTpaHCTBeE.
Tema 11 Copep:xaHue y4eOHOT0 MaTepuaJa 10/6
Koopaunartel u 67 | 1.1lonarue BeKTOpA Ha IUIOCKOCTHU M B ITPOCTpaHcTBe. Bubl BeKTOpoB. JleicTBus ¢ Bekropamu. Onepanuy HaJl BEKTOPaMH. 2
BEKTOpBI. 68 | 2.Penienne npakTHYECKHX 3a7a4. 2
69 | 3. IpakTnyeckas padora Ne 22 «BekTopsl B IPOCTPaHCTBEY 2
70 | 4.MeTox kKoopauHaT B mpocTpaHcTBe. [IpsiMOYyTonbHAs cCHCTEMa KOOPJIMHAT B TPOCTPAHCTBE. 2
71 | 5. Meton koopausat B npoctpadcTBe. Koopnunatel BekTopa. CBs3b MEKAY KOOPAMHATAMHU BEKTOPA M KOOPIMHATAMH TOYEK. 2
72 | 6.Pemenne 3agau. KoopiuHaTHl 1 BEKTOPHI 2
73 | 7. llpakTnyeckas padora Ne 23 «MeToa KOOpIMHAT B IPOCTPAHCTBEY 2
74 | llpodeccHoHATBLHO-OPHEHTHPOBAHHOE COlepPKaHUE
8.IpakTuyeckas padora Ne 24 «KoopanHaTHas MI0CKOCTh. BBIUnciieHre pacCTOsHUN | TUIOIIA/ICH Ha TNIOCKOCTH. 2

KonnuecrBeHHbIe PaCUCTLD.

Pa3gen 7. MHOrOrpaHHUKH H KPYyIJble TeJa.
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ConeprkaHue y4eGHOT0 MaTepHuaja 10/6
75 | 1. Ilonstue MHOrOTrpaHHHKA. Ero aneMeHThI: BepinHbl, pedpa, rpanu. duaronans. Cedenue. Belmykibie 1 HEBBITYKIIbIE 2
MHOTOTPaHHHUKH.
76 | 2.Ilpusma. ITapannenenumnen 2
77 | 3. [lupamuaa. Bugsl mupammu. 2
Tema 12 78 [ 4.1 Gota Ne 25 I 2
. [lpakTuyeckas padora Ne 25 «[Inomaap NOBEepXHOCTH MHOTOTPAHHUKOBY
MHOrorpaHHHKH | 7g 5.Cummetpus B ipoctpaHcTBe. CUMMETpUs B KyOe, apajuienenune e, NpusMe, upamMmue. 2
80 | IIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHHE 2
6.IIpuMepsl cuMMeTpuii B ipodeccum.
81 | 7. lIpakTHyeckas padora Ne 26 «IIpaBuibHbIE MHOTOTPaHHHUKI. 2
82 | 8. IpakTHyeckasi padora Ne 27 «MHOrOrpaHHUKI 2
Tema 13 Conep:xaHue y4eOHOT0 MaTepuaJia 8/2
Tena BpameHus 83 | 9.llununIp, NUAMHIPUYECKas: IOBEPXHOCTD. [1011aap MoBepXHOCTH HMJIMHPA. 2
84 | 10. Konyc, koHWYecKas MoBepXHOCTh. [lmomanp moBepXHOCTH KOHYcCA. 2
85 | 11.Yceuennsiii koHyc. CedyeHne yCeueHHOro KOHyca 2
86 | 12. llap u ciepa, ux ceuenus. BsanmHoe pacnosiokerne cdepsl U IUIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
87 | 13. MpakTuyeckas padora Ne 28 «Kpyrisie Tena» 2
Tema 14 Conep:xkaHue y4eOHOT0 MaTepHaJia 8/10
O6BeMBI TeJI 88 | 14. ITonstue o0béMa. OcHOBHEIE CBOMCTBA 00BEMOB Tell. O0BEM NPAMOYTOILHOTO NapajieNenune/a, pU3Mbl, LUIMHIPA. 2
89 | 15. llpakTnyeckas padora Ne 29 «O6bEM NpsIMOYTOIBHOIO NapaJljIeeNUIe1a, IPU3MBbL, IHITHHIPAY 2
90 | 16. O6bem nupaMubl U KOHYCA. 2
91 | 17. Pemenue 3aaa4 no teme «O0BEM MUpPaMHJIBI 1 KOHYCa» 2
92 | 18. MIpakTnyeckas padora Ne 30 «O0bEM mUpaMuUIbl U KOHYCA 2
93 | 19. lIpakTnyeckas padora Ne 31 «O6pEM mapa u miomans chepb» 2
94 | 20. Ilogobue Ten. OTHOIIEHHE TUTONIAIEH MTOBEPXHOCTEN M 00BEMOB MOTIOOHBIX TEI 2
95 | 21. llpakTnyeckas padora Ne 32 «M3MepeHusi B reOMETPHI 2
96 | IIpodeccHOHATLHO-OPHEHTHPOBAHHOE COIEPKAHNE 2
22. IlpakTnyeckas padora Ne 33 «cronb30BaHne KOMOMHAI[MM MHOTOTPAHHUKOB U TEJI BPAILICHHUS B ITPAKTUKO-
OPHEHTHUPOBAHHBIX 3aJadaxy.
Pazgen 8. Hayana MaTeMaTH4eCKOro aHaJIH3a
Tema 15 Conep:xaHue y4eOHOT0 MaTepuaJia 4/2
Mpenen 97 | 1. Ilpenen mocnenoBaTeIbHOCTH. 2
98 2. [penen QyHKIMK, OCHOBHBIE CBOICTBA M NIPABUJIA BHIYHCIICHUSI. 2
99 3.MIpakTuyeckas padora Ne 34 «[Ipeneasn» 2
Tema 16 Coaep:xanue y4eOHOro MaTepuaJia 12/10
100 | 4.TTonsTie npon3BoAHON DYHKIHMH, e¢ FeOMETPHUECKHUiT H (PH3HUECKHIT CMBICIL. 2
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IpousBoanast | 101 | 5. IIpasuna auddepenumposanus. Tabmuua npoussoansix. Judpdepenuuposanne ca0kKHbIX GyHKIMIA. 2
102 | 6. IpakTnyeckas padora Ne 35«/IuddhepeHnmpoBannie BEIpasKEHHI 2
103 | 7.'eomeTpriecKuii M1 PUIMICCKUNA CMBICIT TTPOU3BOTHOMN 2
ITpodeccnoHATLHO-OPUEHTHPOBAHHOE COlEepPKaHUE 2
104 | 8 IMpakTuyeckas pa6ora Ne 36 «Dusyueckuii CMBICI IPOU3BOAHON B MPO(ECCHOHANBHBIX 3a1a4ax).
105 | 9. UccnenpoBanue 37eMEHTAPHBIX (GYHKIUI HA MOHOTOHHOCTh M TOYKH 9KCTpEMyMa. 2
106 | 10. MiccnenoBanue sreMeHTapHbIX YHKIMH Ha HanOonblIee M HAUMEHbIIIee 3HAUSHHE C MOMOIIBIO MPOU3BOTHON 2
107 | 11. IlpakTuyeckas padora Ne 37 «Hanbomnpiiee 1 HanMeHbIIee 3HaYeHNE (YHKITIHA HA OTPE3KE» 2
108 | 12. IlpumeHeHnE TPOU3BOIHOM K HCCIEN0BaHMIO (DyHKIMI U MOCTpoenHIo rpadgukos. [Iponssoanbie 00paTHON M KOMITO3HIMU 2
(dyHKINH.
109 | 13. ITpakTuyeckas padora Ne 38 «[IpumeHeHre NPOU3BOAHON K HCCIIEAOBAHUIO QYHKIMHA U IOCTPOSHHIO TPaHUKOB) 2
110 | IpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/IeP:KaHUe 2
14. MpakTuyeckass padora Ne 39 «HaxokmeHue ONTHMAaTbHOTO Pe3yibTaTa C IOMOIIBIO TPOW3BOMHONW B MPAKTHUECKUX
3ajadax».
Copep:xaHue y4edOHOT0 MaTepuaJia 12/6
111 | 1.IlepBoobOpasHas. HeonpeneneHHbIA HHTETpAIL. 2
112 | 2. CiocoOBl HAXOXK/ISHHsI HEOTIPEAESIIEHHOTO HHTeTpaja 2
113 | 3. IpakTnyeckas padora Ne 40 «CriocoObl HAXOXKICHHSI HEONPEAETICHHOTO HHTETPaJIa 2
Tema 17 114 | 4. Onpenenennsiii uaTerpan. @opmyna Hetorona-JleiiOHma. 2
115 | 5. BeluuciIeHHs ONPEIETIEHHOTO0 HHTErpaIa. 2
Hurerpanmero —¢ 610 6ora Ne 41 «B 5
JlpakTnyeckas padora Ne 41 «BpruuciieHust onpenesIeHHOIO HHTErpaiay
NpUMEHEHHE 117 | 7.'eomeTpuueckuii cMbICI orpeneneHHoro uarerpana. ®opmyna Hetorona - JleiioHuma. Pemenne 3ama4 Ha mpuMeHeHHe 2
WHTETpaa sl BEIYUCIeHs (U3NIECKUX BEIMYMH | TUIOIAIeH
118 | 8. Pemenue 3a1a4 Ha NpUMEHEHHsI HHTETpasla B QU3HKE U TEOMETPHH 2
119 | IlpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COJEP:KAHNE 2
9.IlpakTnyeckas padora Ne 42 «Pemenue 3a1a4 Ha IPUMEHEHUE HHTErpasIay
Pa3nen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Copep:xanue yue0HOro MaTepuaJia 6/-
MHuosxecTBAa. 120 | 1.ITonusitue MHOXecTBa. [TomMHOXKecTBO. Onepalui ¢ MHOKECTBAMHU. 2
JIeMEeHTBI IpodeccnoHaTLHO-OPUEHTHPOBAHHOE COIEPKAHNE 2
Teopuu rpa)os 121 2.0nepanuu ¢ MHOXKeCTBaMU. PelieHne npuKkiagHbIx 3a1ad
122 | 3.Ilonsarue rpada. CBs3HbI rpad, 1epeBo, HUKI rpad Ha IIOCKOCTH 2
Tema 19 Conep:xaHue y4eOHOT0 MaTepHaJia 10/2
123 | 4.OcHoBHBIEC NOHATHI KOMOMHATOPHKH. 334y Ha MOICUET YUCIIa pa3MELeHUH, IEPECTAHOBOK, COUETaHUH. 2
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KomoOunaropuk | 124 | 5.Penienue KOMOHMHATOPHBIX 3a/1a4 2
au cratucruka | 125 | 6. Craructudeckas 00pabOTKa TaHHBIX 2
126 | 7.Pemenue 3amaq Ha mepeboOp BapUaHTOB. 2
127 | 8. ®opmyna bunoma Hetorona. Tpeyronsauk [Mackans. 2
128 | 9.ITpakTuueckasi padora Ne 43 «DneMeHTH KOMOWHATOPUKIY 2
Tema 20 Coaep:xkanue yueOHOr0 MaTepuasia 10/2
J1eMeHThI 129 | 10.CoObiTHE, BEPOSITHOCTH COOBITHS, CI0KEHUE U YMHOKEHHUE BeposiTHOCTEH. [IoHATHE 0 HE3aBUCHMOCTH COOBITHH. 2
TeopHH 130 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJIeP:KaHUe 2
BepOSITHOCTEii. 11. IlepBuunas 06paboTKa CTAaTUCTHYECKUX JaHHBIX. ['padudeckoe ux npeacrasieHne. HaxoxmeHne cpeIHuX XapaKTepUCTHK,
Ha0JI01aeMbIX JaHHBIX
131 | 12.BeposiTHOCTE B mpodecCHOHANbHBIX 3agadax. OTHOCUTENbHAas YacToTa COOBITHS, CBOMCTBO €€ yCTOWYHBOCTH. 2
CraTucTuueckoe onpeesicHue BepossTHocTH. OleHKa BEPOATHOCTH COOBITHS
132 | 13. JluckpeTHas ciay4yaiiHasi BEIMYHMHA, 3AKOH €€ pacipeeICHMUsI. 2
133 | 14. Knaccuueckoe onpeeieHle BEPOSITHOCTH. 2
134 | 15.I1pakTuyeckas padora Ne 44 «PenieHue 3a71a4 Ha BEIYUCICHUE BEPOSTHOCTH 2
Pa3gen 10. YpaBHeHHs M HEpaBeHCTBa
Tema 21 Coaep:xkanue yueOHOr0 MaTepuasia 14/6
YpaBHenus u 135 | 1.PaBHOCHMJILHOCTb YpPaBHEHUM, HEPABEHCTB, CUCTEM. OCHOBHBIE IPUEMBI HX PEIICHHUS. 2
HepaBeHCTBA 136 | 2.PemeHue noka3aTeabHbIX, JOrapUPMHUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
137 | 3. lIpakTnyeckas padora Ne 45 Penenue nokasarenbHbIX, JOrapuMUUECKUX YPaBHEHUM, HEPABEHCTB, CUCTEM. 2
138 | 4. PemeHue TpUrOHOMETPUUYECKUX YPaBHEHHUH M HEPABEHCTB. 2
139 | 5. Pemenne pallMoHAIBHBIX, HPPAIIMOHANBHBIX YPaBHEHUH, HEPABEHCTB, CHCTEM. 2
140 | 6. IpakTyeckas padora Ne 46 «PereHne TPUrOHOMETPUIECKUX YPABHEHHI U HEPABEHCTBY 2
141 | 7. PemieHue ypaBHEHUN U HEPABEHCTB C MapaMeTpaMu 2
142 | 8.Ompenenenue Moayns. Packpeitie Moayss mmo onpeneneHuto. IIpocreiine ypaBHeHUs! 1 HEPABEHCTBA C MOAYJIEM. 2
[IprmeHeHne paBHOCUIIBHBIX NTEPEXO0I0B B OMPEIEIEHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM.
143 | 9.ITpakTuueckas padora Ne 47 «lIpocreiiie ypaBHEHHUS] H HEPABEHCTBA C MOJTYJIEM). 2
144 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJleP:KaAHUe 2
10.Penenre TeKCTOBBIX 3a/1a4 NPOodeCcCHOHATBHOTO COIEPKAHMSI.
IToBTOpEHHE Copep:xaHue y4eOHOT0 MaTepuaJia 8/4
Marepuaia 145 | 1.IloBTOpEeHne MaTepuaa (reoMeTpus) 2
146 | 2.IlpakTuueckas padora Ne 48 «[IpuMeHeHne OMOPHBIX 3HAHUH 110 TEOMETPHNY 2
147 | 3.TloBTOpeHne Matepuaa (aJredpa M Havaia MaTeMaTHIeCKOTO aHaAITu3a) 2
148 | 4.IloBropenue marepuaia (anredbpa u HaYaIa MaTEMaTHYECKOTO aHAJIH3A) 2
149 | 5.I1pakTuyeckas padora Ne 49 «lIpumeHeHne OnOPHBIX 3HaHUH M0 are0pe M MaTEeMAaTHYECKOMY aHATIH3Y» 2
150 | 6.MtoroBasi KOHTpOJNBHAs paboTa 2
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Hroro
3a 2 ceMecTp

Jlexmmii — 112 yacos
[IpakTndeckux paboT — 56 yacos

NuauBunyans-
HBIN MTPOEKT
(mpeameroMm He
SIBJISICTCSI)

Temarnueckuil TUTAaH BBIOJIHEHUS WHAWNBUAYAIBHOTO TMpOoeKTa (NpH HAJMYUKd OOYYaIOIIUXCS, BBIOPABIIUX TEMY
WH/IMBUYyAILHOTO MTPOEKTA 110 YYeOHOMY IpeaMeTy «MaremMaTuka):

- BEIOOp TEMBI ITPOEKTA;

- (hopMynMpoOBaHKHE TEMBI POEKTA M 0OOCHOBAHKE €€ aKTyallbHOCTH;

- ompejiesieHre el paboThl, popMyTupoBaHHe 3a/1ay;

- BBIJIEJICHHE 00BEKTa U MPEeIMETa MPOSKTHON paboTHI;

- COCTaBJICHHUE TIaHA UCCIICIOBAHMS,

- IOMCK UCTOYHHUKOB TI0 TEME HCCIICIOBAHUS;

- paboTa ¢ pa3TUYHBIMH MCTOYHHMKAMH, [IUTHPOBaHHUE, oPopmiecHUE OMOIMOrpaduyecKoro Crucka, 0030p (akTHIeCKOro
Marepuaa,

- BbIOOp M TIPUMCHCHHE Ha TPAKTUKE METOJIOB HCCIECIOBATEIBCKOW JIEATEIBHOCTH, COOTBETCTBYIOIIUX 3aJauam
UCCIIC/IOBAHHS;

- cOOp U crcTeMaTHU3allUs JaHHBIX;

- IPOBE/ICHUE OMBITOB, N3MEPEHUH, OTIMCAaHNE PE3YIHTATOB HAOMIOACHUN 1 X OOBSICHEHNE;

- 00paboTKa, CTPYKTYpHUPOBAHHE U aHAIIN3 MTOJIYYCHHBIX Pe3yIbTaTOB;

- 0(hOpMJICHHE TEOPETUICCKUX U IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB MPOCKTHOU JCATSIEHOCTH;

- ohopMJIeHHE TPOCKTHON pabOTHI;

- MOJITOTOBKA K 3aIIUTE MPOCKTA;

- 3aIlMTa MPOEKTa.

TeMbl HHAMBUTyaTbHBIX IPOEKTOB MO yuyeOHOMY MpeaMeTy «MaTeMaTukay:

1. KomIutekcHbIe 4ncia U UX poJib B MATEMATHKE.

2. Cunycouna BOKpYT Hac.

3. Bennkue MaTeMaTUKH IPEBHOCTH

4. Benukoe uckyccTBO U ku3Hb [xeponamo Kaprano.

5. 'eoMeTprueckrue MOJIEN B €CTECTBO3HAHUH.

6. 'eomeTpus EBkinaa kak nepsas HaydHas CUCTEMA.

7. 'eomerpus JlobaueBckoro

8. 'eomeTpuss MHOTOTpPaHHHUKOB

9. I'padmyeckuii MeToA pelIeHns TPUTOHOMETPUUECKUX YPAaBHEHHUH U HEPABEHCTB.
10. I'padmueckuit NOAXOJ K PEHICHUIO HEKOTOPBIX TPUTOHOMETPHUECKUX YPAaBHEHUH.

26




1.
12.
13.
14.
15
16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.
29.

I'padukn snemeHTapHBIX QYHKINI B pUCYHKAX
JlnodhaHTOBBI ypaBHEHUSI.

3araJ Ky MupamMuIbl

3araiounbie TpaUKU TPUTOHOMETPHUECKUX (DYHKIIUH.

. 3aragouHble rpaduKu

3ameuaTeNbHbIE HEPABEHCTBA, MX 000CHOBAHUE U TIPUMEHEHHUE.
Benukre MaTeMaTHKHU M UX BEJIIMKHE TEOPEMBI.

3ameuaTeNbHbIE MATEMATHICCKUE KPUBBIC: PO3BI M CIIUPAIIH.
30510Tast MPOMOPIIHS

H3mepeHue BhICOTHI 3JJaHUsI HEOOBIYHBIM CIIOCOOOM

. MHoronukas CUMMCTPHA B OKPYKAIOIMIEM HAC MUPEC

[Tapketsl, MO3anka 1 MaTemMaTnueckuii Mup Mapuyca Diepa
3arajiouHbIi MUp (hpaKTaIoB

Jlorapudmsl BOKpYT Hac

[Toctpoenue rpacdukoB GyHKIUN, COAEPKAIIUX MOTYITh

Bce 3aranku n npumenenue byrsuiku Kieiina.
I'eomeTpuueckue GopMbl B HCKYCCTBE.

I'padb! 1 ux ucnonb3oBaHue

I'padbl 1 X MpuMEHEHNE B APXUTEKTYPE.

30. 3aragku [{ukmonmpr.
CamocrosTenbHas paboTa 00y4aronMXcs: HOArOTOBKA K IK3aMEHY 10
Koncynpranum 4
ITpomesxyTouHas arrectanusi B GopmMe IK3amena 4
Bceero 336
OcBoeHue JUCHUIIIIMHBI MOXKET OBITh pCaln30BaHO € TIPUMCHCHHCM OJICKTPOHHOI'O O6yquI/I$I, AJUCTAHIIMOHHBIX
O6pa?)OBaTCJIBHBIX TEXHOJIOTUH B COOTBETCTBHUHU C JJOKaJIbHBIMHU HOPMAaTUBHBIMHA aKTaMHUu yHI/IBCpCI/ITCTa
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HPEIMETA «MATEMATHUKA)»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

TpeboBanust kK peanu3aryu y9eOHOTO MPEAMETA:

— y4eOHBIN KaOMHET MaTeMaTHKH.

OcHanieHHOCTh yueOHOTro KaOuHeTa (00OpyAOBaHHE): MOCATOYHBIE MecTa
0 KOJMYECTBY OOydarommxcs, pabodee MECTO MpenojaBaTes, Jocka ydeOHas,
HaTJISAHBIC TIOCOOUS, TUTAKAThI, CTEHIBI, y4eOHO-METOINIEeCKas TOKyMECHTAIINS.

3.2. UndpopMaunoHHoe o0ecneyeHue 00yueHust

Jlist peanuzanuu mporpaMMbl OMOIMOTEYHBIH (OHIT YHHUBEPCUTETA UMEET
MeYaTHbIE W/ WK AIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(OOPMAIIMOHHBIE PECYPCHI:

o Maremartrka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHajau3a, TeOMETPHS.
AnreOpa ¥ Havama MaTteMatudeckoro anamm3a. 10-11 kmaccel: 0a3oBBI U
yriryOonénaeiii ypoBau : yueOnwmk / III. A. Amumon, 0. M. Komsarun, M. B.
TkauéBa [u np.]. — 12-e u3n. — Mocksa : [IpocBemenue, 2024. — 464 c. —
ISBN 978-5-09-112136-0. — TekcT : 3JeKTpOHHBIA // DIEKTPOHHBIA pecypc
nndpoBoit oopazosarensHol cpeasl CIIO PROFo6pasoBanue : [caiit]. — URL:
https://profspo.ru/books/132452
o Marematuka: anredpa M Hadaja MaTEMaTHYECKOTO aHaju3a, TeOMETPHUS.
['eomerpusi: 10-11 knaccwl: 6a30BbI U yriiyOsn€HHbIA ypoBHU : yueOHuk / JI. C.
ArtanacsH, B. @. byrysos, C. b. Kagomues [u ap.]. — 12-e u3n. — Mocksa :
[Ipoceemenne, 2024. — 288 c¢. — ISBN 978-5-09-112137-7. — Tekcr
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc uudpoBoit obpazoarenbHoi cpeasl CITIO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/132455
o Mepsznsik, A. I'. Maremaruka. AnreOpa ¥ Hayajda MaTeMaTHYE€CKOTro
ananu3a: 10 kmacc: yrimyOnénHbeiii ypoBeHb : yueOHuk / A. I'. Mep3mik, . A.
Homuposckuii, B. M. [TonskoB. — 7-e uzn. — Mocksa : [Ipocsemienue, 2023. —
480 c. — ISBN 978-5-09-103607-7. — TekcT : 3IEKTPOHHBIN // DIEKTPOHHBIN
pecypc mudpoBoit oopazoBatenbHor cpenbl CIIO PROFo6pazoBanue : [caiit]. —
URL.: https://profspo.ru/books/132451
° Mepsznsik, A. I'. Maremaruka. AnreOpa ¥ Hayajga MaTeMaTHYEeCKOTO
ananuza: 11 kmacc: yrinyOnéHHbld ypoBeHb : yueOHuK / A. I'. Mep3msk, 1. A.
Homuposckuii, B. M. Tlonskos ; nox penakimed B. E. Tlogonsckoro. — 6-¢ uzg.
— Mockaa : Ilpocsemenue, 2023. — 416 ¢. — ISBN 978-5-09-103608-4. —
TekcT : AJEKTPOHHBIN // DIEKTPOHHBI pecypc MdpPoBoil 00pazoBaTenbHON
cpeasl CITIO PROFoo0pa3zoBanue : [caiit]. — URL.: https://profspo.ru/books/132453
o Mepsnsik, A. I'. Maremaruka. ['eomerpusi: 10 kmacc: yriyOnEéHHBIN ypOBEHb
: yaeOnuk / A. I'. Mepsnsik, [I. A. Homuposckuii, B. M. TlonsikoB ; moa penaxiuei
B. E. Ilononsckoro. — 7-¢ u3n. — Mocksa : Ilpocsemenue, 2023. — 272 ¢. —
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https://profspo.ru/books/132453

ISBN 978-5-09-103609-1. — TekcT : 3JeKTpOHHBIA // DIEKTPOHHBIA pecypc
uudpoBoit odbpazosarensHoi cpenpl CIIO PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/132454

° Mepzmsik, A. I'. Maremartuka. ['eometpus: 11 kinacc: yriyOn€HHbIN ypOBEHb
: yueonuk / A. I'. Mep3nsk, /1. A. Homuposckuii, B. M. TTonsikoB ; mox penakiueit
B. E. Ilomonsckoro. — 7-¢ m3n. — Mocksa : IIpocsemenune, 2023. — 256 €. —
ISBN 978-5-09-103610-7. — TeKcT : 3JCKTPOHHBIA // DIESKTPOHHBIA pecypc
udposoit oopazoBarenbHol cpenbl CIIO PROFoGpasoBanue : [caiit]. — URL:
https://profspo.ru/books/132456

° [TonokoBa, M. B. UnnuBunyansHbiii mpoekT. Illar B mpodeccuro: 6a30BbIi
YpOBEHb : YYE€OHUK Juisi O0Opa30oBaTelIbHBIX OpraHu3alui, pean3yroIHnX
oOpa3oBaTenbHbIE MPOTrpaMMBbl CpeHEro npodeccuoHanbHOro obpazoBanus / M.
B. ITonoBkosa, A. B. Hocos, T. B. [lonoBkoBa. — Mocksa : IIpocsemienue, 2024.
— 192 c. — ISBN 978-5-09-113724-8. — TeKcT : 3MeKTPOHHBIN // DIEKTPOHHBIHI
pecypc mudposoit odbpazoarenbHoit cpeasl CITO PROFo6pazoBanue : [cailT]. —
URL.: https://profspo.ru/books/139708

o Kmmmosa, E. A.Meronuueckne pekOMEHAAUUMU 110  BBINOJHEHUIO
WHIUBUIYAIbHOTO  MpOEKTa CTyaeHtamu mnepBoro kypca WKW  (CIIO):
Metoaudeckue pekomennanuu / E. A. Knmumosa. — Yxra : U3a-Bo YI'TY, 2024. —
URL: http://lib.ugtu.net/book/42386

o Uypununa, 1. B. CamocTosrenbHas paboTa o0y4aroniuxcsi: METOAMYECKHUE
ykazanust / WM. B. Uypununa. — VYxrta : WMsp-Bo YITY, 2024. — URL:
http://lib.ugtu.net/book/42397/

o Maremartuka. COOpHUK 3aJlaHUi JJI IPOBEACHUS MHUCbMEHHOIO 3K3aMEHa :
metoaudeckue ykazanus / E. B. Kosanenko, E. B. XKununa, I'. B. Kopocrenuna,
H. B. KupeeBa, M. E. KoBamenko. — VYxra : U3g-eo YI'TY, 2023. - URL:
http://lib.ugtu.net/book/42184/

° Kosanenko, E. B. Maremaruka. TpuroHoMeTpus : METOAUYECKUE YKAZAHUS
/ EBrenust BuktopoBHa KoBaneHKo ; YXTUHCKHI roCyJapCTBEHHBIN TEXHUYECKUN
yHUBEpCcUTET, WMHAyCTpUalbHBI HMHCTUTYT (CpelHero mnpodeccuoHaIbHOIO
oOpa3oBanus). — Yxrta : M31-BO YXTHHCKOrO rocyAapCTBEHHOTO TEXHHUYECKOTO
yHuBepcureta, 2022. — 73 ¢. URL: http://lib.ugtu.net/book/42065/ 47 5k3.: [caiit].
— Pesxum noctyma: https://profspo.ru/books/99917
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CoBpeMeHHbIE TpoQecCHOHANIbHbIE 0a3bl JAaHHBIX M HWH(DOpMalMOHHbIE
CIIPABOYHBIE CUCTEMBbI:

- Buytpennss snexrponHo-oubiuoreunas cuctrema YI'TY (BOBC YI'TY);

- ObC ZNANIUM.COM;

- Pecypcel Hayunoii oubmmorexku (Hb) TUY;

- Pecypcel anextponnoi 6udimorexu (9b) YTHI'Y;

- Pecypcbl HayuyHO-TexHMueckoit Oubnmorexku PI'Y medtn u raza (HUY)
umenu .M. I'yOkuHa;

- TocymapctBenHass  uHopmanmonHass  cuctema  «HanuonanbHas
ANIEKTPOHHAsA OUOINOTEKAY;

- CeteBas anekTponHas oubmmoreka « 9bC «Jlanby;

- DBC IOPAUT;
- 9P [IOC «PROFo6pa3zoBanue;
- YHuBEpCcUTETCKas uH(bOpMAaIIMOHHAS cucrema POCCHUA

(MuaTerpupoBaHHas KOJUICKIUS PECYPCOB JIJIsi TYMAaHUTAPHBIX UCCIIETOBAHUN).
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4. KOHTPOJIb 1 OINEHKA PE3YJIbBTATOB OCBOEHUA YYEBHOI'O
HHPEIMETA «MATEMATHUKA)»

4.1. KoHTPOJIb M OLleHKAa Pe3yJbTATOB OCBOEHHS Y4eOHOIO MpeaMeTa
OCYILECTBIISIETCA B IMPOILECCE MPOBEICHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
IIPOMEKYTOUYHON aTTECTALINH.

HToroBoii (hopMoit MpOMEKYTOUYHON aTTECTALIUHU SBISETCS SK3aMEH.

®opMbI U BUIbI TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH

OCYIHGCTBJIHCTCH B IIpOoOCCCC IIPOBCACHHUA IIPAKTHUCCKHX BaHHTHﬁ,
Ha60paTOpHI>IX pa60T, TCCTUPOBAHHA, a TAKXKC BBbIIOJIHCHUA O6y‘IaI-OIHI/IMI/ICSI
HHAWBUYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJIG,Z[OBaHI/Iﬁ.

MeToabl (popMbl) IpoBeeHNsI IPOMEKYTOYHOM aTTeCTAIUU

DK3aMEH OPUEHTHPOBAH Ha NHUCHMEHHYIO (opMy MpoBeleHUs, KOTOpas
BKJIIOYAET MUCbMEHHOE PELICHUE 3a/1a4H.

Ha BbIlIOTHEHHWE NMUCHMEHHON SK3aMEHAIlMOHHOW pabOThI MO MaTEMAaTHKE
naetcst 4 actpoHoMHueckux yaca (240 MUHYT).

DK3ameHalMoHHas pabora coctouT u3 10 3amanmid.

[Ipu BeIMOSHEHUH 33JIaHUI TPEOYyeTCs MPEACTABUTH X0 PELICHUS U yKa3aTh
IIOJIyYEHHBIN OTBET.
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4.2. Pe3yabTaTbl 0CBOCHMSI Y4€OHOI0 IIpeaMeTa

Kon u Pe3ynpTaThl 0OCBO€HUS Yy4eOHOIO IpeaMera
HauMEHOBa
. ®opMBI 1
dopympyem METO/IbI
X JIMYHOCTHBIE U METaIIPEIMETHBIE IIpenmeTHbIE KOHTPOJIS U
KOMIIETEHI] OUCHIKH
ui

OK 01. B yactu TpyZ10BOr0 BOCIIMTAHUSA: -BJIaJIETh METOJAaMM JI0Ka3aTelIbCTB, aJllOPpUTMaMM pelieHus 3aaay; | OueHuBaHHe
Bribupats - TOTOBHOCTb K TpYyAY, OCO3HAHUE | yMEHHUE (HOpMyIupoBaTh ONpENeIeHUsl, AaKCHOMBl M TEOPEMBI, IPUMEHATh | MPAKTUYECKH
Coco0bI LEHHOCTH MacTepCTBa, TPYIOIO0HE; UX, IPOBOJUTH JJOKA3aTeIbHbIE PACCYKICHUS B XOJI€ PELLIEHUS 3a/1ay; X 3aHATHH,
peleHus - HUHTEpeC K pa3Iu4HbIM cdepam - YMeTb OIEpUPOBaTh HOHATHAMM: CTENEHb YHUCIA, JIOTapu(M Yucia; | TECTUPOBAHU
3a1a4 npoheCCHOHATLHOM 1A TeTLHOCTH, YMEHME BBIOJIHATH BHIYMCICHUE 3HAUEHUN U TPeoOpa3oBaHus BbIPAKEHUN | s,
npodeccuo OBnanenune YHMBEPCAJIbHBIMU | CO CTENEHSAMH U Jiorapudmamu, npeodpa3oBaHus JApOOHO-PAMOHANBHBIX | MHAWBUIYaJlb
HaJIbHON y4eOHBIMH MO3HABATEJIbHBIMU | BBIPAKEHUI; HBIX
JESATENBHOC JNENUCTBUAMMU: - YMETb OIIEPUPOBATh IMOHATHSAMH: pPalMOHAIBHBIE, UPpPALMOHAJIbHBIC, | 3aJaHUH,
TH a) 6a30BbI€ JJOTMYECKHE JEHCTBUS: [IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKHE | IPOEKTOB,
IIPUMEHUTE - CaMOCTOSITENBHO (OPMYJIMPOBAaTh M | YpaBHEHHs U HEPABEHCTBA, X CHCTEMBI; UCCIJIEIOBaHU
JIBHO aKTyaJM3UpOBaTh npobiemy, - YMEThb ONEepUpOBaTh MOHATUAMHU: (QYHKIMs, HENpepbiBHAsS (QyHKUHMA, | . DK3aMeH.
K paccMaTpuBaTh €€ BCECTOPOHHE; IPOM3BOIHAS, IEPBOOOpPA3Hasi, ONPEeNCHHbII HHTETPpajl; yMETh HaXOAUTh
pa3IU4YHbIM - YCTaHaBJIMBAaTh  CYIIECTBEHHBIH | MPOU3BOJAHBIE  DJIEMEHTAapHbIX  (PYHKUMHA, MCHOJIB3Ys  CIIPaBOYHBIE
KOHTEKCTaM OpU3HAK  WJIM  OCHOBaHMS Ui | MaTepuanbl; MCCIeqoBaTb B MNPOCTEHIIMX cilydyasXx (QyHKIOUMM Ha

CpaBHEHU, KJ1acCupuKaluu U | MOHOTOHHOCTb, HAaxXOAWTh HauWOOJbIINE U HAUMEHbIINE 3HAUYEHMUS

0000111eHus; (GyHKUIUH; CTPOUTh Ipa)MKd MHOTOWIEHOB C HCIOJIb30BAHHMEM armrapara

- ONpenenaTh UeNu JESTeNbHOCTH, | MaTeMaTU4YeCKOTo aHalln3a; MPUMEHSTh IPOU3BOIHYIO MPU PEIIEHUH 3a1a4u

3a7aBaTb INAapaMETpbl U KPUTEPUU HX
JIOCTYKCHMS,

- BBISIBJIATH 3aKOHOMCPHOCTHU u
IMPpOTUBOPCUHUA B  pacCMaTpHUBACMBIX
SIBJICHHUAX,

- BHOCUTb KOPPEKTHUBEI B ACATCIIBHOCTD,

Ha JBW)KEHME; pEIlaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3aJauyd  Ha
HauOOoJIbIIME U HAUMEHbIIINE 3HAUEeHUs, Ha HAXOXKJEHUE MyTH, CKOPOCTU U
YCKOPEHUS;

- yMeTb OINEpUPOBaTh MOHATHSAMHU:  palUoHaibHas  (QyHKUUSA,
nokaszarenbHas (yHKUMA, CTeneHHas (QyHKIMs, Jorapudmuyeckas
GyHKIMS, TPUrOHOMETpUYecKue (QyHKIMU, oOpaTHbIe (YHKIMH, YMEHHE
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OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
LeJISIM, OLIEHUBATh PUCKH TOCIEACTBUI
JeITEIbHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUICHHUE
MIPU PEIICHUN KU3HEHHBIX TTPOOIeM

0) 6a3oBbIC HCCIIeIOBATEIILCKHIE
JIEUCTBUS:

- BJIAACTh HaBEIKAMH y4eOHo-
HCCIICIOBATEILCKOM M TMPOEKTHOM
NEeSTEeIbHOCTH, HABBIKAMHU pa3peIIeHUs
npo0Jem;

- BBIIBJISATH TMPUYHMHHO-CIIEACTBEHHBIE
CBS3M M AaKTyaJu3upoBaTh 3a/]auy,
BBIJIBUTaTh THUIIOTE3y €€ pEIICHHUS,
HaXOIUTh apryMEeHTHI IS
JI0OKa3aTesIbcTBa CBOUX YTBEPKIACHUM,
3alaBaTh TapaMeTpbl U  KPUTEPHH
penieHus;

- AQHAJIU3UPOBATh TOJYYEHHBIE B XOJE

peiCHuA 3aga4un PE3yIbTaThIl,
KPpUTHYCECKU OLICHUBATH ux
AOCTOBCPHOCTD, IMPOTrHO3NPOBATH

U3MEHEHHE B HOBBIX YCIIOBHSX;
-- yMeTh NEPEHOCUTh 3HAHHUA B
[IO3HABATEIBHYI0O U [PAKTHYECKYIO
00J1aCTH JKU3HEACITEILHOCTH,
- yMETb MHTETPUPOBATh 3HAHMS U3
Pa3HbIX IPEeIMETHBIX 00J1acTeill;
- BBIJBUTaTh HOBBIE HJIEW, NpeJaraTh
OpPUTHHAJIbHBIE MTOJIXO/IbI U PELICHHUS;
U CIIOCOOHOCTb UX UCHOJIb30BAHUS B
ITO3HABATEILHON U COLMAIBHOM IPAKTHKE

CTpPOUTh TIpaUKM HU3YyYEHHBIX (QYHKLUIH, HCIOIB30BaTh I'paduKu IpH
W3YYEHHUH TPOLECCOB M 3aBUCUMOCTEH, IPU PELIEHUU 3a4ad U3 JPYTUX
y4eOHBIX IPEAMETOB U 3a/la4 U3 PealbHOM XKU3HM; BbIpakaTh (GopMyIaMu
3aBHCUMOCTH MEXKIy BEIUUYUHAMU;

- YyMeThb pelaTh TEKCTOBBIE 3aJayd Pa3HbIX THUIOB (B TOM 4HCIIE Ha
NPOILEHTHI, AOJIM W YaCTH, HA JBIKEHHE, PadOTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJIOTH, 3aJauyd U3 OOJIaCTH yNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBl 110 YCJOBUIO 3a/lauM, HCCIIEAOBaTh IOJIYYEHHOE pelIeHHE U
OLICHUBATh [IPaBAOI0I00HOCTb PE3yJIbTAaTOB;

- YMeTh ONEpHPOBaTh MOHATHAMM: CpeiHee apu(MeTHdecKoe, MeIuaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYEHUS, pa3Max, IUCIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMeTb W3BJIEKaTbh, HMHTEPIPETUPOBATH
uH(pOpMaLKIO, NMPEACTABIECHHYI0 B Ta0lMIaX, HAa Juarpammax, rpaukax,
OTPaKaloOIIyl0 CBOMCTBA peajbHBIX HPOLIECCOB U SIBICHUI; MPENCTaBIATh
uH(pOpMalLlMI0O C TIOMOIIbIO TaOMMI W  JguarpamMm; HCCIEIOBaTh
CTaTUCTHYECKUE [aHHblEe, B TOM YHCJIE€ C TNPUMEHEHHEeM TIpapruecKux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETb OINEpUPOBATh MOHATHSAMM: CIydalHBIM ONBIT U CIy4ailHOE
coObITHE, BEPOSTHOCTH CIIy4allHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIHOJb30BAHWEM TIpaUUecKuX METOAOB; HPUMEHSThH
(bOpMYJIBI CITOKEHUSI 1 YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThI
U (GOopMyNbl MpH pelIeHUH 3aJay; OLIEHUBAThb BEPOSTHOCTH pealbHBIX
COOBITHI{; 3HAKOMCTBO CO CIy4YailHBIMU BEJIMYMHAMH; YMEHHE HMPHUBOJIUTH
IOpUMEpPbl TMPOSBICHUA 3aKOHA OOJBIIMX YHCE] B TMPUPOAHBIX H
OOIIECTBEHHEIX SIBJICHUSX;

- yYMETb ONEPUPOBATh MOHATHAMM: TOYKa, MpsiMas, IJIOCKOCTb,
MPOCTPAHCTBO,  JBYIPAaHHBIM  Yroj,  CKpELIMBAaIOLIUECS  MpSMBbIE,
NapajuIeIbHOCTh U TMEPHEHAUKYISIPHOCTh MPSMBIX M IUIOCKOCTEM, Yo
MEXIY NPSAMBIMH, YroJl MEXIy MNPsSMONl M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PAacCCTOSHHE MEXKIY
NPSIMBIMU, PAaCCTOSIHUE MEXAY IJIOCKOCTSIMM;, YMEHHE MCIIONb30BaTh MPHU
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pelIeHUH 3a/a4 M3y4eHHble (DaKTbl M TEOpeMbl IUIAHUMETPHUU; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MHUPA;

- yYyMETb  OIEpUPOBaTh  IOHATHAMM: MHOTOIDAHHHUK, CEYCHHE
MHOTOTpaHHHKa, KyO, Mmapajiesnenunen, npusMa, nupamuna, ¢urypa u
IIOBEPXHOCTh BpAIlleHUs], IUIUHJP, KOHYC, 1ap, cdepa, ceueHus: GUrypsl
BpaIeHHs, TUIOCKOCTh, Kacatomasics chepbl, HIUIMHAPA, KOHYCa, TUIOMAIb
HOBEPXHOCTU IHMPaMUJIbl, IPU3MBI, KOHYCa, LMIMHIPA, IUIOmaab chepsl,
o0beM KyOa, MPSIMOYTOJBHOTO Mapajuieienumena, MUpaMuibl, MPU3MBI,
IWIMHApa, KOHYyca, llapa; YMEHHME H300pakaTb MHOTOTPAHHUKU H
MIOBEPXHOCTU BpAIIECHUS, UX CEUYEHHUS OT PYKH, C MOMOUIbIO YEPTEHKHBIX
MHCTPYMEHTOB UM  DJJIEKTPOHHBIX CpPEACTB; YMEHHME paclO3HaBaTh
CUMMETpPUIO B IIPOCTPAHCTBE; YMEHHME pAaclO3HaBaTh IPaBUJIbHbIE
MHOT'OTPaHHUKU;

- YMETh ONIEpPUPOBATh MOHATUSAMU: JIBUKEHUE B IPOCTPAHCTBE, 10OA00HBIE
burypel B IpPOCTPAHCTBE; MCIIOJIB30BaThb OTHOLIEHHME IIJIOLIAJCH
MOBEpXHOCTEN 1 00BEMOB NOJJOOHBIX (DUTYp NP PELICHUH 3a/1a4;

- YMETh BBIYMCIATH F€OMETPUUECKUE BETUYMHBI (JTMHA, YToJl, TUIOA/b,
o0beM, IUIOHIa/b TMOBEPXHOCTH), HCIONIb3ySd H3y4yeHHbIE (QOpMYJIbl U
METO/IBI;

- YMETh ONEpUPOBaTh MOHATHUAMHU: MPSIMOYrOJbHAs CHCTEMa KOOpIMHAT,
KOOpJAWHAThl  TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpa, CKaJspHOE
IIPOM3BENIEHUE, YTOJl MEXKIY BEKTOpPaMH, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha 4YHCIO; HAXOAWUTh C TOMOUIbIO M3YYEHHBIX (OopMyII
KOOPJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXIY ABYMsI TOUKaAMU;

- YMETb BBIOMpATh MOAXOAIINN U3yYeHHBIM METO AJIsl PEeLIeHUs 3a1auH,
pacrno3HaBaThb MareMaTH4eckue (akThl W MaTeMaTHUYeCKhe MOJEIH B
INPUPOJHBIX U OOIIECTBEHHBIX SBJICHHSX, B UCKYCCTBE; YMEHHE MPUBOIUTH
IIpUMEPBl  MAaTEMaTUYECKUX  OTKPBITUA  pPOCCUHMCKOM W MHUPOBOM
MaTEMaTUYECKON HAYKH.

- YMETh OINEepUpOBaTh MNOHSTHUSIMU: OIpEJEICHHEe, aKChOMa, TeopeMa,
CIIEJICTBUE, CBOWMCTBO, IPHU3HAK, JOKa3aTE€JIbCTBO, PaBHOCHJIbHbBIE
(bopMyTUPOBKH; yMEHHE (POPMYIHPOBATH OOpaTHOE W MPOTHUBOIIOJIOKHOE
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YTBEpPKJICHUE, TPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI, HCIOJIH30BATh
METOJl  MAareMaTU4YeCKOWM  MHAYKUWH;  MPOBOJUTH  JIOKA3aTEJIbHBIC
paccyXIeHHUs MPU PEIICHUH 3aJ1ay, OLIEHUBATh JJOTHYECKYIO TPaBUIBHOCTh
pPacCyXIECHUI;

- yYMETb OIEPUPOBATH TMOHITHUSAMH: MHOXXECTBO, IOJIMHOKECTBO,
onepaldd HaJ MHOXECTBaAaMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-
MHO’KE€CTBEHHBIN anmapar JJid ONUCAHUS PEATbHBIX MPOLIECCOB U SIBJICHUI
MIPH PEIICHUU 33]a4, B TOM YHCIIC U3 APYTUX YICOHBIX MTPEIMETOB;

- YMETh ONEPUPOBATh MOHIATUSIMH: Ipad, CBA3HBIN rpad, IepeBO, LUKI,
rpad Ha TUIOCKOCTH;, YMEHHE 3a/1aBaTh M OMHCHIBATH Ipadbl pa3IUIHBIMU
croco0aMHu; CTOIB30BaTh rpadbl MPU PEIICHUH 3a7a4;

- yMeTh CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: COUCTAHHUE, MEPECTAaHOBKA,
YHCIO COYETaHWW, YHCIO TepecTaHOBOK; OuHOM HpioTOHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (PaKThI U PACCYKICHUS IS PEIICHUS 3a7a9;

-yMETh OIEPUPOBATH MOHATHSIMHU: HATypalbHOE YHUCJIO, LEJIOE YHUCIO,
OCTaTOK MO MOIYJII, PAalMOHAIBHOE YHCIIO, HPPAUUOHAIBHOE YHUCIIO,
MHOKECTBAa HATYypaJbHbIX, LENbIX, PAUUOHAIBHBIX, JEHCTBUTEIBHBIX
YHUCeN; YMEHHUE UCIOIh30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIIINN 00N
JIenuTedh M HauMeHblllee ofliee KpaTHoe, anropuT™m EBkinma mpu
pElIEHNH 3a]a4; 3HAKOMCTBO C PA3JIUYHBIMU MO3UIUOHHBIMA CHCTEMaMH
CUHMCIICHUS;

- yMETh CBOOOJIHO ONEPUPOBATH TMOHATUSIMH: CTEMEHb C IIEJIBIM
[0Ka3areyieM, KOPEHb HATypaJIbHOM CTENEHU, CTENEHb C PAalMOHAIBHBIM
MOKa3aTeJieM, CTENEeHb C JICMCTBUTEIHHBIM (BEIIECTBEHHBIM) TTOKA3aTelIeM,
norapudm yucia, CHHYC, KOCHHYC U TAHT€HC MTPOU3BOIBLHOTO YUCIIA;

- yMETh OINEpHUpPOBaATh MOHATHUSMH: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTeMa ypaBHEHUH U
HEpPABEHCTB, PABHOCHWIBHOCTh YypPaBHEHW, HEPABEHCTB U CHCTEM,
palMOHAJIbHBIE, HppalUOHAJIbHBIE, MoKa3aTelIbHbIC, CTETICHHBIE,
norapu(MUUEeCcKUe, TPUTOHOMETPUYECKHME YpPaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI; YMEHUE pELIaTh YPAaBHEHMUS, HEPABEHCTBA U CHUCTEMBI C
MOMOIIBI0 PA3JIMYHBIX MPHEMOB; pEIIaTh YPAaBHEHUs, HEPABEHCTBA U
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CHUCTEMBl C [apaMeTpoM; IPUMEHATh YpPaBHEHHUs, HEPABEHCTBA, UX
CUCTEMBI /ISl PEUICHUS MAaTeMaTHYEeCKUX 3aJad W 3a7ad U3 Pa3IUYHBIX
obJyacTell HAyKU U peaIbHOU JKU3HH;

-yMeTb CBOOOJHO OINEPUPOBATh MOHATUAMU: rpaduk GyHKIHUU, OOpaTHAs
GbyHkuus, KoMmmosuuus (GyHKUUM, auHeHHas QyHKOUSA, KBaapaTU4HAs
byHKLu, CTEIEHHAs byHKuus C LEIBbIM [I0Ka3aTeseM,
TPUTOHOMETpPUUYECKHE  (QYHKIUH, OOpaTHble  TPUTOHOMETPUYECKUE
¢yHKIMY, TOKa3aTeabHas U TorapudMuieckas QyHKIUN; YMEHUE CTPOUTH
rpaduky QYHKINNA, BBIMIOIHITH IPeoOpa3oBaHusi rpauKoB (YyHKIIHIA;

YMEHHUE HUCMOIb30BaTh rpaduku (YHKUUH Ui U3YYEHHUS IMPOILECCOB U
3aBUCUMOCTEH MpHU PELIeHUHU 3a]ad U3 APYrHX y4yeOHBIX MPEIMETOB U U3
peaibHOM  KM3HHM; BbIpaxaTb (OpMyJlaMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU;

yMeHHEe CBOOOJHO OIEPUPOBATH IMMOHATUSAMHU: HYETHOCTh (DYHKIUH,
HEPUOJIMYHOCTh (YHKLUHU, OTPAHUYEHHOCTb (PYHKLIUU, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee M HAaUMEHbIee 3HaueHUs
(GYHKLIMU Ha IPOMEKYTKE; YMEHUE MPOBOAMUTD UCCIel0BaHUE (QYHKIINU;

YMEHHE HCII0JIb30BaTh CBOMCTBA M TIpaduku (YHKIUN U1 perieHus
YpaBHEHMH, HEpPaBEHCTB M 3aJay C MapaMeTpaMu; H300paxaTb Ha
KOOPJIMHATHOM IJIOCKOCTH MHO>KECTBA PEIICHUN YPAaBHEHUI, HEPABEHCTB U
UX CHUCTEM;

- yMeThb CBOOOJHO OIEpPUPOBaTh MOHATHUAMHU: I[OCIIEAOBATEIBHOCTD,
apudMeTHyecKas Iporpeccusi, reoMeTpudeckas Mporpeccus, OeCKOHEUHO
yObIBarolass ~ reoMeTpuueckas  Nporpeccusi;  yMEHHEe  3aJaBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (GOPMYIT;

- YMETh OTIEpUPOBATh MOHITHIMHU: HEMPEPHIBHOCTh (PYHKIIUU, ACHMITOTHI
rpa¢puka (QyHKIOUM, TepBas W BTOpas NpPOM3BOAHAs  (YHKIIMH,
TEOMETPUYECKUI W (PU3MUECKHl CMBICT TIPOW3BOJHON, TEpBOOOpasHasd,
ONpeNIeIeHHBId WHTErpaj; yYMEHHE HaxOIHUTh acCHUMITOTHI TIpaduka
(GYHKINW; YMEHHE BBIYHCIATH IPOU3BOJHBIC CYMMBI, IPOW3BEICHHSA,
YaCTHOTO M KOMIIO3UIMHM (YHKUIMH, HAXOAUTh YpaBHEHHE KacaTelbHOH K

rpaduky GyHKINU;
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YMEHHUE HCIOJIb30BaTh IMPOM3BOJIHYIO AJIS MCCIENOBAHUSA (PYHKLUMH, JUIs
HaXOXJCHUA HAWIYYIIero peUIeHus B MPUKIAAHBIX, B TOM 4YHCIE
COLMAIbHO-9KOHOMHYECKUX U (U3NYECKUX 3a/Jadax, JUIsl ONpeAeieHMs
CKOPOCTH U YCKOPEHUS; HAXOJUTh IIOUIa I U 00BEMbI (PUTYP € MTOMOIIBIO
UHTErpajia; MNPUBOIUTH NPUMEPHl MAaTEMATUYECKOI'O MOJECIHUPOBAHUS C
noMoIbio A depeHnnanbHbIX ypaBHEHHH;

- YMETb ONEepUPOBaTh MOHATHSAMU: KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOJYJIh M apryMEHT KOMIUIEKCHOTO 4HucIia, dopma
3allUCH KOMIUIEKCHBIX 4Hced (FeoMeTpuyeckas, TPUTOHOMETpUYecKas U
anreOpandeckas); yMeTh IPOU3BOJIUTH apU(PMETHUCCKUE JICHCTBHUS C
KOMIUIEKCHBIMH ~ YMCJIaMHU;  HPUBOAUTH  HPUMEPHl  MCIIOJb30BaHMS
KOMIIJICKCHBIX YHCET;

- YMETb CBOOOJHO ONEPUPOBATH MOHATUSAMHU: Cpe/iHee apu(METHUUYECKOE,
MenuaHa, HauOosiblllee W HaWMEHBIIEeE 3HAYEHUs, pa3Mmax, AUCIEepCHs,
CTaHJApTHOE OTKJIOHEHHWE JUIsl ONMCAHUS 4YMCIOBBIX JIaHHBIX; YMEHHE
UCCIIEIOBAaTh CTAaTHUCTUYECKHE IaHHBIE, B TOM YHCJIE€ C IMPHUMEHEHHEM
rpaMuecKux METOJIOB U 3JIEKTPOHHBIX CPEJICTB; I'pauecKu UCCIe10BaTh
COBMECTHBIE HAOJIOACHUS C TOMOUIBIO JHMarpaMM pPacCEHBAHUSA H
JIMHEWHOH PErpecCcuu;

- yMeTh HaxOAWTh BEPOATHOCTH COOBITHH C  HCIOJIB30BAaHHEM
rpagMuecKux METOAOB; TNPUMEHATh s peleHus 3agad  (GopMyiisl
CIIO)KEHUSI ¥ YMHOXXEHHSI BEPOSATHOCTEH, (hOpMyIy TOJTHON BEpOSTHOCTH,
dopmyny bepnymimu, komOuHaTopHble (akThl U (OPMYNbI; OLEHHUBATH
BEPOSITHOCTH pEATBbHBIX COOBITHH; YMEHHE OINEpUpOBaTh IOHITHUSIMU:
cillyyaiiHas BEJIMYHMHA, paClpesielieHne BEpPOATHOCTEH, MaTeMaTHYecKoe
OKUJIaHWE, AUCIIEPCUsSI  CTAaHIAPTHOE OTKJIOHEHHE CIYyYaiiHOW BEIMYHMHEI,
(byHKIMU pacnpeneseHns U MIIOTHOCTH PaBHOMEPHOT0, MOKa3aTeIbHOIo U
HOPMAJIHOTO  pacrlpeiefieHnid; yMEHHe  HCIOJNb30BaTh  CBOMCTBA
U3YYEHHBIX paclpelesieHui Ui  pelleHus 3a/]ad; 3HAKOMCTBO C
MOHATHUSIMH: 3aKOH OOJIBIINX YHCEN, METO/bI BEIOOPOUHBIX HCCIIEIOBaHUI,
YMEHUE NPUBOAUTH MPUMEpPHl TPOSIBIEHUS 3aKOHA OOJBIIMX YHCEN B
MPHUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;
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- yMETb CBOOOJHO OIEPUPOBATh MOHATUAMHU: TOUKA, IpAMas, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUWA yroy, JBYTPaHHBIM yrod,
TPEXTPAaHHBIN YIoJ1, IEPECEKAIONINECS, TapAJIICIIBHBIE U CKPEIUBAIOIIUECS
IIPSIMBIE, NTAPAJUIEIBHOCTD U NEPIEHIUKYISIPHOCTD IIPSAMBIX U IUNIOCKOCTEH,
YroJI MEXAY IPSAMBIMHU, YIOJl MEXKIY NPSAMOU U INIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh IIPU DPEIICHUHM 337a4 H3yYEHHBIC
(bakThl U TEOpEeMbI INIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OObEKTOB B
OKPY’KaIOIlEM MHUDPE; YMEHUE OIEPHPOBATH IMOHATHIMHU: MHOIOIDAHHMUK,
CEYECHHE MHOIOIPAHHMKA, NPABWIbHBIM  MHOTOTPaHHMK, IIPU3MA,
nupamMuzia, Gurypa U NOBEPXHOCTh BpAILLEHUS, LUIMHIAP, KOHYC, IuIap,
chepa, pa3BepTKa IOBEPXHOCTH, CEUYEHUS KOHyca U LWIMHIPA,
NapajuleJbHbIE OCH MM OCHOBAaHMIO, CEYEHUE 1Iapa, IIOCKOCTh,
Kacaromasicsi cgepbl, LWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOTOTpaHHHKA, HM300pakaTh MHOTOTPAaHHHUKH, (DUTYPBI M TOBEPXHOCTH
BpAILICHUS, UX CEYEHMS, B TOM YHCJIE C IIOMOLIbIO IEKTPOHHBIX CPEACTB;
YMEHHE MPUMEHSATh CBOMCTBA I'€OMETPUUECKUX (UTYpP, CaMOCTOSITEIBHO
(bopMyIHpOBaThH OIMpPENEICHUS U3Yy4aeMbIX (UTyp, BBIABUraTh TMIIOTE3BI O
CBOICTBaX M TMpPHU3HAKAX TEeOMETPUYECKUX (GUryp, oOOCHOBBIBATh WIIU
onpoBepraTb HMX; YMEHHE MpOBOAUTH Kiaccupukanuoo ¢uryp 1o
pa3IMyYHBIM TPU3HAKAM, BBINOJHIATH HEOOXOIUMBIE JOIMOJIHUTEIbHBIE
IIOCTPOEHUS,

- YyMeTh CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: IJIOWAAb (QUTYPHI, 00BEM
(burypsl, BeJIMYUHA YIJIa, PACCTOSHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSHUE
MEXy MPSAMBIMU, PACCTOSHHE MEXIYy IUIOCKOCTSIMH, IUIOMIalb CQepsl,
IUIOIAAb MOBEPXHOCTU MUPAMUIBI, NMPHU3MBI, KOHYCa, IWINHApPA, 00BEM
Ky0a, TpSAMOYroJbHOTO  MapajjieNienuneaa, HUPaMUIbl,  MPU3MBI,
IWIMHApA, KOHYyca, IIapa; YMEHHE HaXxOJIuUThb OTHOLIEHHE OO0bEMOB
no1I00HBIX (Uryp;

- YMeTh CBOOOJHO ONEpUPOBATh MOHATHSAMM: JIBUKEHUE, MapajiesIbHbINA
IIEPEHOC, CHMMETpPHs HAa IUIOCKOCTH W B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBanue mMoao0us, MoJo0HBIe (UTYpHI; YMEHHE paclo3HaBaTh
paBHble M T0JI0OOHBIE (GUTYpPHl, B TOM YHCJIE€ B TPUPOJE, HCKYCCTBE,
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apXUTEKType; YMEHHME HCIOJIb30BaTh TI'E€OMETPUYECKHE OTHOLIEHUS,
HAXOJUTh T€OMETPUYECKHUE BEIUYMHBI (JUIMHA, YTOJl, IJIOUIa/](b, 00bEM) MpH
peLIeHUH 3aJa4 U3 APYrUX Y4eOHbIX IPEIMETOB U U3 PeaIbHOM JKU3HU;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATUSAMU: NPSMOYIOJbHAs CHUCTEMA
KOOpJMHAT, BEKTOpP, KOOPAMHATBI TOYKH, KOOpAMHATBI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEIECHUE BEKTOpAa HA 4YHCIIO, Pa3J0XEHUE BEKTOpa II0
0a3ucy, cKaJsipHOE MPOU3BEIEHUE, BEKTOPHOE IPOU3BEACHUE, YIOJI MEXKIY
BEKTOPAMM; YMEHHME HCII0JIb30BATh BEKTOPHBIH M KOOPAMHATHBIA METOL
JUIs  pelIeHUs TeOMEeTPUYECKHMX 3aJad M 3ahad  Jpyrux y4deOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpula 2x2 u 3x3, onpeaenuTeib
MAaTpHULIbI, FEOMETPUYECKHUM CMBICII ONIPEACIUTEIIS;

- YMEThb MOJEIMPOBaTh pealbHbIE CUTYyallMd Ha S3bIKE MaTEMaTHKWU;
COCTaBIIAITh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA M MX CHCTEMBI IIO
YCIIOBHUIO 3a7a4, UCCIEN0BATh IIOCTPOCHHBIE MOJCIN C UCIOJIb30BAHUEM
anmapara anreOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH PE3yJIbTaT; CTPOUTH
MaTeMaTUYeCKUe MOJEIN C IIOMOILIbI0 TE€OMETPUYECKHX TMOHATHH U
BEJIMYMH, PELIaTh CBS3aHHBIE C HUMH NPAKTUYECKUE 3aJa4uH; COCTaBIATh
BEPOATHOCTHYIO MOJI€b W HHTEPIPETUPOBATh MOJYyUYEHHBIH pE3yJIbTarT;
pelaTs NPUKIAJHbIE 3aladd CPEACTBAMM MAaTE€MaTH4ECKOrO aHaiu3a, B
TOM 4HCJI€ COLUATBHO-DKOHOMUYECKOT0 U (PU3NYECKOT0 XapaKTepa;

- YMEHHUE BBIOMPATh MOAXOSAIIUI METOJT IIs peIlIeHHs 3a/1a4l; TOHUMaHHe
3HAYUMOCTU MaTEeMAaTUKH B U3yYEHUH NPUPOIHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SIBJIEHUI; YMEHUE PAaCIO3HABATh MPOSBICHUE 3aKOHOB
MaTeMaTUKHU B UICKYCCTBE, YMEHHUE IPUBOIUTH PUMEPHI MATEMAaTHYECKUX
OTKPBITHI POCCUMCKON U MUPOBOM MaT€eMAaTHYECKOW HAYKH

OK 02. B obOmactM 1IEHHOCTHM  Hay4HOTO - yMeThb ONEepUupoBaTh TMOHATHSAMHU: palMOHAIbHAA  (QYHKIMS, OueHnBanune
Hcnonp3oBa | MO3HAHUA: nokaszarenbHas (QYHKLIMS, CTeNeHHas (YHKIuUs, Jorapugmuyeckas IIPAKTUYECKH
Th - c(OpMUPOBAHHOCTh MUPOBO33PEHUS, GbyHKIMS, TPUTOHOMETpUUecKre PyHKIUU, OOpaTHbIe PYHKIIUN; YMEHHE X 3aHATHH,
COBPEMEHH COOTBETCTBYIOILIETO  COBPEMEHHOMY CTpOUTH TpaUKKU HM3YHYEHHBIX (DYHKIMHA, MCMOIB30BaTh TpaduKu MpU TECTUPOBAaHU
3 YPOBHIO pa3BUTHSA HayKu U M3YYEHHUHU MPOLECCOB U 3aBUCUMOCTEH, NMPU PELICHUH 3a/1ad U3 JIPYrux A,

cpeacTBa 00I11eCTBEHHON IIPAKTHKH, yuyeOHbIX MpPEIMETOB M 3aJad M3 pealbHOW JKM3HM; BBIPAXKATh 1705910203701 421
TIOUCKA, OCHOBAHHOI'O Ha JMAJIOre KYJIbTYp, dbopMynaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU; HBIX
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aHaIN32a U
UHTEpIpeTa
1017201
uHpopManu
U, U
uHpopManu
OHHBIC
TEXHOJIOTHH
TSt
BBITTOJTHEHH
51 33714
npodeccuo
HaJIbHOU
JeSITeTBHOC
TH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B IIOJIMKYJIbTYPHOM MUDE;

- OCO3HaHHE LIEHHOCTH Hay4HOU
NS TeILHOCTH, TOTOBHOCTH
OCYILIECTBIISTh MPOEKTHYIO u
UCCIIEIOBATENbCKYIO  JESTEIBHOCTD
WHIUBUAYAIBHO U B TPYIIIE.
OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU MO3HAaBaTEIbHBIMH
JEACTBUSAMMU:

B) pabota ¢ nHpopMaIuei:

- BJAQNETh HABBIKAMH TIOJTYYCHHS
nH(OPMALIUK U3 UCTOYHUKOB PA3HBIX
THUIIOB, CaMOCTOSITETTLHO
OCYILIECTBISTh TIOHCK, aHaIu3,

CHCTEMATH3alMI0 W WHTEPIPETALNIO
uHbOpMallMK PA3IMYHBIX BHUJOB U
(dbopM npesicTaBICHUS;

- CO034aBaTh TEKCTbl B pa3IMYHBIX
dbopmaTax C ydyeroM Ha3HAYCHUS
uHbOpMallMd U LeJIeBOM ayIuTOpuUH,
BbIOMpass ~ ONTUMalbHYIO  (GopMy
NPEJCTAaBICHNS U BU3yalIU3alllu;

- OILICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh  MHpOpPMaLUHU,  ee
COOTBETCTBHE TMPABOBBIM U MOPAIBHO-
THYECKUM HOPMaM;

- UCIOJIb30BATh cpeacTBa
MH(POPMALMOHHBIX u
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B
peleHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "

- yMeThb ONEpPHPOBATH IOHATUSMH: TOXJIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHUH U
HEpPaBEHCTB, PAaBHOCWIBHOCTh YyPAaBHEHHH, HEPAaBEHCTB M CHCTEM,
panrOHAJIbHBIC, HppanrOHaJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
norapu(MUUECKre, TPUTOHOMETPUYECKHE ypaBHEHUS, HEPAaBEHCTBA U
CUCTCMbBI;, YMCTb pPCIIaTb YpPaBHCHHUA, HCPABCHCTBA HW CHCTCMBI C
HOMOIIBIO PA3IMYHBIX TPHEMOB; PELIaTh YPAaBHEHUS, HEPAaBEHCTBA U
CUCTCMbI C IapaMCTpPOM; IPUMCHATH YPAaBHCHUSA, HCPABCHCTBA, HUX
CHCTEMBI Ul PEHICHUs] MaTeMaTHYECKHUX 3a/ad M 3aJad U3 Pa3IMIHbIX
oOnactell HayKu U peaJibHOM JKHU3HH;

- yMETh CBOOOHO ONEPUPOBATH MOHATHAMU: IBIDKCHUE, TApAJUICTbHBIN

NEepeHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,

npeoOpazoBaHue mo100us, Mo100HbIE PUTYPBI; YMETh paclio3HaBaTh PABHbBIE

U 1I0J100HBIE (PUTYpBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMETB UCIIOJIb30BAaTh FE€OMETPUYECKUE OTHOLICHUS, HAXOAUTh

reoMEeTpPUYECKHE BEMUMHBI (JUIMHA, YroJl, IJI0Malb, 00beM) IPU PEeLICHUN

3aa4 U3 JPpyrux y‘IC6HLIX npeaMeTOB U U3 peaHLHOﬁ KHU3HU

3aJIaHuH,
MIPOEKTOB,
HCCIIEN0BaHU
H. DK3aMeH.
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OpraHU3aluOHHbBIX 3a/1a4 c
co0IIr0IeHIEM TpeOoBaHUI
OPrOHOMUKH, TEXHHKH 0€30MacHOCTH,
THTUEHBI, pecypcocOepexeHus,
HPaBOBBIX M ATUYECKUX HOPM, HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U

3anuThl HH(pOpMaK, HHHOPMAITHOHHON

0€301aCHOCTH JTUYHOCTHU

OK 03.
[Lmannposa
Th U
pean30BbIB
aTh
COOCTBEHHO
e
npodeccuo
HaJbHOE U
JUYHOCTHOE
pasBuTHe,
peANpPUHA
MaTeNbCKY
10
JESITENIbHOC
Th B
npocdeccuo
HaJIbHOU
chepe,
HCIIOJIb30Ba
Th 3HAHUS
no
MIPAaBOBOM 1

B obnactu ayXOBHO-HPAaBCTBEHHOTO
BOCITMTAHUSL:

-- ¢(hopMUPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHWUsI, STHYCCKOTO TOBEICHHUS;

- CIIOCOOHOCTH OILIGHUBATh CHTYALUIO
U NPUHAMATh OCO3HAHHBIC PCIICHUS,

OpHUEHTHPYSICh Ha MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
- OCO3HAHHME JIMYHOIO BKJIaJa B

MMOCTPOCHHE YCTONYUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
ponuTeNnsM W (UIU) APYTHUM dJeHaM
CEMbHU, CO3J]aHUI0O CEMbH Ha OCHOBE
OCO3HAaHHOTO NPHUHATUS LEHHOCTEH
CEMEWHON JKM3HH B COOTBETCTBHUH C
TpaguuusiMu HapoaoB Poccuu;
OBnanenue YHUBEPCAIbHBIMU
PEryJasTUBHBIMU JIEHCTBUSIMU:

a) CaMOOpPTaHU3AIHUS:

- CaMOCTOATCIIbHO OCYHICCTBJIATDH
IMO3HAaBaTCIbHYIO JCATCIIBHOCTD,
BBISIBJISATH HpO6JIeMBI, CTaBUTh U

dhopmynupoBaTh COOCTBEHHBIE 3a/1au

- YMCTH OIICPHUPOBATH IMOHATHAMU: pallMOHAJIBHBIC, WPPALMOHAJILHEIC,
NOKa3aTesbHbIC, CTCIICHHBIC, JIOTapU(YMUUYECKUE, TPUTOHOMETPHUCCKUE
YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;
- yMeThb ONEPHPOBATh IOHSITUSAMHU: MHOTOTPAHHHUK, CCUCHHE
MHOTOTpaHHHKa, KyO0, Hapajienenurnes, npu3Ma, nupaMmuaa, Gurypa u
MOBEPXHOCTh BpAIICHUsS, MHJIUHIP, KOHYC, map, cdepa, cedeHus
GuTypsl BpallleHHs, IUIOCKOCTh, Kacaromasics chepsl, IMWINHIPA,
KOHyca, IUIOMaAh TOBEPXHOCTH MUPAMHUIbI, TPU3MBI, KOHYCAa,
HWTUHApPA, TUlomanas  cdepsl, o0beM Kyba, MNPSIMOYTOJIHHOTO
napajuiefienunena, MUPaMUIbl, MPHU3MBL, LWIHHIpPA, KOHYyCa, IIapa;
YMCHUC I/I306pa)I(aTB MHOT'OIpaHHUKN W IMOBEPXHOCTU BpALICHHA, HUX
CEUYEeHHS OT pPYKH, C TOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB H
SJICKTPOHHBIX CpCACTB,; YMCTb paciio3HaBaTb CUMMCTPUIO B
MIPOCTPAHCTBE; YMETh PACO3HABATH NMPaBUIIbHBIE MHOTOTPAHHUKH,
- YMCTb ONICPHUPOBATH NOHATUAMM: IIPSAMOYIOJibHad CUCTEMa KOOPAHWHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIIPHOE
MMPOU3BCACHUC, YT'OJI MCXKY BEKTOpaMH, CyMMa BEKTOPOB, ITPOU3BCACHUC
BEKTOpPA Ha YHCII0; HAXOUTH C MOMOIIBIO0 U3YYEHHBIX (POPMYIT KOOPIUHATHI
CEpEaUHBI OTPE3KA, PACCTOSHUE MEXKAY ABYMS TOUKAMU

OncHuBanue
MPaKTUYECKHU
X 3aHSATHH,
TECTUPOBAHU
ﬂ)
WHJMBH1yaJlb
HBIX
3aJIaHuM,
MIPOEKTOB,
HUCCIEI0BAHU
H. DK3aMeH.

41




(GbUHAHCOBO
i

B O6pa3OBaTeHBHOﬁ JACATCIBHOCTH H
JKU3HCHHBIX CUTYalHAX;

IPaMOTHOCT - CaMOCTOSITEJIbHO COCTaBJIATH ILJIaH
U B pemieHust  TpoOJIEMBI € y4ETOM
Pa3INYHbIX UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
JKA3HEHHBIX BO3MOKHOCTEHN U IIPEANIOYTCHUM;
CUTYyaLUAX - JaBaTh OLIEHKY HOBBIM CUTYallUsM;

CIOCOOCTBOBaTh  (POPMHUPOBAHUIO H

IPOSIBJICHUIO IIUPOKOW 3pYAMLHU B

pa3HBIX 00JIACTAX 3HAHUH, MMOCTOSIHHO

NOBBIIIATh CBOIl 00pa3oBaTENbHBIN U

KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

UCTOJB30BAaTh TPHEMBI  pedIeKCuu

JUIi  OLIEHKM CHUTyallMH, BbIOOpa

BEPHOTO PEILICHUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS 10 UX CHUKEHHUIO;

OK 04. TOTOBHOCTB K CaMOpa3BUTHIO, - YMETh OIEpUPOBATH IOHATHAMH: CIIYYalHBI ONBIT M CIy4alHOE OnenuBanue
OddexTuBH CaMOCTOSITENIbHOCTH U coOBbITHE, BEPOSITHOCTh CIY4allHOIO COOBITHS; YMETh BBIUUCISTH MIPaKTUYECKH
0 CaMOOINPEENIECHHUIO; BEPOSITHOCTh C HCIOJb30BAHMEM TIpaMuecKuX METO/0B; MPUMEHSTh X 3aHATHUH,
B3aUMOJIEHC -OBJIa/ICHHE  HaBbIKaMu  y4yeOHoO- (GopMyJIbl CIOKEHUS W YMHOXXEHMSI BEpOSITHOCTEH, KOMOWHATOpHBIE TECTUPOBAHU
TBOBATbh U UCCIIEIOBATENbCKON, TPOEKTHOM U dakThl W (opMyaBl MpPHU pEIIEHUH 3a/1ad; OLEHHBATh BEPOSTHOCTH A,
paboraTh B COLIMAJIbHOU JESITENIbHOCTH; pealbHBIX COOBITHII; 3HAKOMCTBO CO CIy4YallHBIMU BETUYMHAMU; YMEHHE MHIUBUYaIIb
KOJJIEKTHBE OBnanenune YHHUBEPCAIbHBIMU OPUBOAUTH TPUMEpPHl MPOSBICHHUA 3aKOHA OONBIIMX YHCENT B HBIX
U KOMaHjie KOMMYHHUKATUBHBIMU JI€HCTBUSIMHU: MIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX; 3aJlaHuH,

0) COBMECTHasl AEATEIbHOCTD: - yMeTh CBOOOJHO ONEpUPOBaATh IMOHATUSAMHU: CTENEHb C LENbIM IIPOEKTOB,

- [OHMMaTb W  KCIOJb30BaTh MoKa3aresieM, KOpeHb HaTypaJllbHON CTENEeHH, CTENEHb C PAllMOHAIBHBIM UCCIIEIOBaHU

IIPEUMYIIIECTBA KOMaHIHOU u nokaszarejieM, CTEleHb C  JICHCTBUTENbHBIM  (BELIECTBEHHBIM) 1. DK3aMeH.

WHIUBUAYAIBHON paboThI; mokasaresneM, Jorapudm 4YHcia, CHHYC, KOCHHYC M  TaHI€HC

- [pUHUMaTh LEIU  COBMECTHOM IIPOU3BOJILHOTO YUCIIA;

JIeSITEIbHOCTH,  OpPraHU30BbIBaTh U - yMeTb CBOOOJHO OINEpPUPOBaTh MOHATHUSAMHU: Trpa@uK QYHKIHH,
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KOOpJIUHUPOBATh JCHCTBUS MO €€
JNOCTUKEHHUIO:  COCTaBJIATh  ILUIAH
JEUCTBUM, paclpeneisiTb pojau C
y4€TOM MHEHHU YYaCTHHUKOB
o0CyXIaTh pe3ylbTaTbl COBMECTHOM
paboTsI;

- KOOPAMHHUPOBATb U  BBIMOJIHSATH
paboTy B  YCIOBHSX  PEAITbHOTO,
BUPTYaJIbHOTO UM KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIISATh
CTpaTeruyeckoe MIOBE/ICHNE B
pPa3IMYHBIX CHUTYalUsiX, MPOSBISATH
TBOPUECTBO M BOOOpa)keHUE, ObITh
MHUIUATHBHBIM.

OBnanenue YHHUBEpCAIbHBIMU
PeryasTUBHBIMH J€HCTBUAMMU:

IIO3UTHUBHOC

obpatHas (QyHKIUSA, KOMIIO3MIMS (QYHKIUNA, JTUHEHHAs QyHKIUA,
KBaJpaTH4Hasi (QYHKIMSA, CTeTeHHass (YHKLIHUS C HENbIM IMOKa3aTelieM,
TPUTOHOMETpPHUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
¢byHkunu, TOKaszarenbHas U Jorapudmuyeckas (QyHKIHHM;, YMETb
cTpouth rpaduku (GYHKIUH, BBIMOIHATH IMpeoOpa3oBaHus TpaduKoB
GyHKIUH;

- YMETh HCIIOJIb30BaTh TpapuKu HYHKIHMN JUIS W3yYCHHUs MPOLECCOB U
3aBHCUMOCTEH MPH PEIICHUH 33724 U3 APYIHX y4eOHBIX MPEIMETOB U U3

peaHBHOﬁ JKU3HHU; BbIPpAXKaATb (1)OpMy.]'IaMI/I 3aBUCUMOCTH  MCIKAY
BCIIMYNHAMU,
- CBO60,Z[HO OIICPHUPOBATH INOHATUAMMU: YCTHOCTD (1)YHKI_[I/II/I,

NEPUOIMIHOCTD (PYHKIIMHU, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKLIMY, SKCTpeMyM (YHKLUHU, HauOoJIblIee U HAaUMEHbIIee 3HAUYCHUS
(GYHKIIMHM HA IPOMEXKYTKE; YMETh IPOBOJIUTH UCCIEA0BaHNE (QYHKIUY;
- YMETh UCII0JIb30BaTh CBOICTBA U rpaduku GYHKIMHA AJIs peIIeHus
YpaBHEHHUI, HEPABEHCTB U 3aj1ay ¢ apaMeTpaMu; n300pakaTh Ha
KOOpPJMHATHOM INIOCKOCTA MHOKECTBA PELIEHUI YPaBHEHUM, HEPABEHCTB U
UX CUCTEM

OK 05.
OcymiecTBi
ATh YCTHYIO
u
MUCHbMEHHY
1)
KOMMYHHKA
IO HA
rocyJapcTB
€HHOM
SI3bIKE
Poccuiickoit
denepaunn
C YYETOM

B obnactu
BOCITUTAHUS:

- JCTETHUYECKOE OTHOIICHHE K MUpY,
BKJIFOYAsT 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyJa ¥ OOIIECTBEHHBIX OTHOIIICHUH;

9CTCTHUYCCKOI'O

- CIOCOOHOCTh BOCTIPUHUMATh
Pa3INIHBIC BHU/bI HUCKYCCTBaA,
TPaIMLIUK W TBOPYECTBO CBOETO U
IPYTHX HapO/I0B, OLIYIIATh
IMOIMOHAIBHOE BO3/IeiiCTBUE
HCKYCCTBA;

- yOXK/IEHHOCTh B 3HAYUMOCTH JUIS
JIUYHOCTH u oOuiecTBa

- yMeThb ONEpUpOBaTh MOHATUSAMH: cpelHee apudmMeTHnyeckoe,

MeaMaHa, HauOoblllee U HaUMEHbIee 3HAUYEHHUs, pa3Mmax, JAUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOrO Habopa,; yMEHHE H3BJIEKaTh,
MHTEPIPETUPOBATh HMH(OpPMAIINIO, IMPEACTaBICHHYI0 B Tabauuax, Ha
qyarpaMmax, rpagukax, OTpaXkarollyl0 CBOMCTBA peajbHBIX MPOLECCOB
W SBJICHUM; MNpeAcTaBiIsATh HH(POPMALMIO C TOMOMIbIO TaOmuI U
JuarpamMM; HCCIEN0BaTh CTATUCTUYECKHE JaHHBIE, B TOM YHUCIE C
MIPUMEHEHHEM I'paUUeCKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;
- yMETb ONEPUPOBATH NOHATUAMM: TOUYKA, INpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, JABYTPAHHBIA  yroJl, CKPEIIMBAIOLIUECS  IpPSMBIE,
NapajuIeIbHOCTh M NEPIEHIUKYISIPHOCTD MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAY NPSIMBIMM, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSTHUE OT TOYKH [0 INIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMU, PACCTOSIHUE MEXKY IIIOCKOCTSIMH;

O1eHBaHNE
MPaKTUYECKH
X 3aHSATHH,
TECTUPOBAHU
i,
WHIUBHUTyaJTb
HBIX
3aJIaHHH,
MIPOEKTOB,
HCCIICOBAHA
M. DK3aMeH.
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0COOEHHOCT
en

OTE€YECTBEHHOI'O u MHUPOBOr'O
HCKYCCTBA, 3THUYECKUX KYJIBTYPHBIX

- YMCTb UCIIOJIB30BaTh IIpH PECIICHUHU 3a/la4 H3YUCHHBIC (baKTI)I " TCOPEMBI

IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOIIETr0 MUpa

COLIMATILHOT | TpaJULIU{ U HAPOJHOTO TBOPUECTBA;
ou - TOTOBHOCTh K CaMOBBIPQXCHHUIO B
KYJIbTYPHOT pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHUE
0 NPOSIBJISITH ~ KauecTBa  TBOPYECKOM
KOHTEKCTa JTUYHOCTH;
OBnanenue YHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMU JICHCTBHUSIMHU:
a) obmeHme:
- OCYILIECTBJISATh KOMMYHHKAIIUU BO
Bcex cepax KU3HH;
- pacrno3HaBaTh HeBepOalIbHbIE
CpencTBa OOmICHMSI, MIOHUMATh
3HaYEHUE COLIMAJIbHBIX  3HAKOB,
pacrno3HaBaTh MPEIOCHITKH
KOH(MIUKTHBIX CHUTYallMii U CMST4aTh
KOH(JIMKTHI,
- pa3BEpHYTO U JIOTUYHO M3J1araTh CBOIO
TOUYKY 3pEHUS C UCII0JIb30BAHUEM
SI3BIKOBBIX CPEJICTB
K 1.2. B vacTtu Tpy1oBOro BOCiuTaHus: - CBOOOJHO OMEpUPOBATH TMOHATHUAMH: PANMOHAIBLHOE  YHCIIO, OrnenuBanmne
Opranuzos - TOTOBHOCTb K TpYAY, OCO3HaHHE OeckoHeyHass mepuoauveckas JpoOb, NPOLEHTHI, HPPALUOHATBHOE MPAKTUYECKH
bIBaTh LIEHHOCTH TPYAOIIO0Us, - MHTEpEeC K YHCII0, MHOXKECTBA PAIlMOHAIBHBIX W JIEHCTBUTENBHBIX YUCEN, MOIYIb X 3aHATHUH,
IPOIIECCHI pa3IUYHBIM cepam JNEHUCTBUTENLHOTO YKCIa; MPUMEHSATh APOOU U TPOIEHTHI AJIs PEIICHUs TEeCTUPOBAHU
CKJIaIUpOBa npodeccuoHabHOM ~ AEATETbHOCTH, NPUKIIAJIHBIX 33/1a4 U3 Pa3IMYHBIX OTpaciieil 3HAHUH U peabHOH KU3HHU; A,
HUS U CBSA3aHHBIM C MaTeMaTHUKOM © eé NPUMEHSTh MPUONVKEHHBIE BBIYKCICHHS, TpaBUia OKPYTJIEHUS, WHIWBUIYab
rpys3ormepep TIPUIIOKECHUSIMH, NPUKHUIKY W OIEHKY pe3yJabTaTa BBIYHCICHUH; CBOOOIHO ONEpUPOBATH HBIX
aboTKH Ha -yMEHHE  COBepLIaTb  OCO3HAHHBIM MOHATHEM: CTENEHb C LEJIBIM ITOKa3aTesIeM, UCIIOIb30BaTh MMOAX OIS0 3aJlaHuH,
CKJIaJIe. BbIOOp  Oyaymieil mpodeccun U dbopMy 3amucH NEHCTBUTENBHBIX YWCEN I PEUICHHUS MPaKTHUYECKUX MIPOEKTOB,
peaan30BHIBATH COOCTBEHHBIE 3aj]ady U TPEACTaBJICHUS JIaHHBIX; CBOOOJHO OIEPUPOBATH IMOHITUEM: HCCIIEIOBAaHH
YKU3HCHHBIC TIJIAHBbI, apu@MeTHuyecKuii  KOpeHb  HATypaJlbHOM  CTENeHH;  CBOOOJHO 1. DK3aMeH.
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-TOTOBHOCTb U CIIOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM0o00pa30BaHUIO Ha HPOTSHKEHUU
BCEH KU3HHU,

-TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B
peleHnH MPAKTUYECKUX 3a1a4
MaTeMaTH4eCKOM HalpaBIeHHOCTH;
OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU II03HaBaTeJIbHbIMU
JNEUCTBUSAMMU:

a)  0a30Bble  HCCIEIOBATEIIbCKHE
JEUCTBHS:

- HUCHOJb30BaTh  BOINPOCHl  Kak
HCCIIEA0BATEIbCKUI UHCTPYMEHT
N03HaHus, (HOPMYIMPOBATH BOIPOCHI,
¢bukcupymomue IIPOTUBOpEYHE,
npobieMy, yCTaHaBIMBaTh UCKOMOE U
naHHOe, (QOpMHpPOBaTH  TUIOTE3Y,
apryMEHTHPOBaTh CBOIO  IO3UIIMIO,
MHEHHE;

- IPOBOJIUTH CaMOCTOSITEITbHO
CIUTaHUPOBAHHBII HKCIEPUMEHT,
UCCIIeIOBaHHE MO  YCTAHOBJICHHIO
0COOEHHOCTEM MaTeMaTU4eCKOro
00BEeKTa, SBJICHUS, nporecca,
BBISIBJICHHIO  3aBUCHMOCTEH  Mexay
00BEKTaMU, SIBICHUSMH, TIPOLIECCaAMH;
- CaMOCTOSITENbHO (HhOPMYIUPOBATH

00001IeHHS u BBIBO/IBI 1o
pe3yJsibTatam MPOBEAEHHOTO
HaOII0ICHNUS, HCCIIEI0OBAHMS,
OILIEHUBATH JIOCTOBEPHOCTH

ONEepUpPOBaTh MOHSITHEM: CTENEHb C PAlUOHAJIBHBIM I[OKA3aTelIeM;
CBOOOIHO OMEPUPOBATH MOHITHSIMH: JIOTAPU(PM UYUCIA, JECATUYHBIC H
HaTypaJIbHbIE JIOTapU(PMbI; CBOOOTHO ONEPUPOBATH MOHATUSIMH: CHHYC,
KOCHHYC, TAaHTE€HC, KOTAHIE€HC YHCIIOBOI'O apryMEHTa; OIEepUpOBATH
MNOHATUSIMH:  apKCUHYC, AapKKOCMHYC M  apKTaHI'€HC YHCIIOBOTO
apryMeHTa;

- CBOOOJHO ONEpUPOBATh MOHATHSMHU: HATypajbHOE M LIEJI0€ YHCIIO,
MHOECTBA HATypaJbHBIX W IEJIBIX YHCEJ, UCIOJIb30BaTh MPU3HAKU
nenumoctu  nenbix uucen, HOJl u HOK HarypanbHbIX ymcen s
pelieHus  3amad, [OPUMEHSATh  anroput™M  EBkimmga;  cBOOOJHO
OTepUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3alUChIBaTh HATYpalbHbIE
YHclia B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMax CYHCICHHUS; CBOOOJHO
OMepUpOBaTh MOHATHSIMHM: KOMIUIEKCHOE UHCIO U MHOECTBO
KOMIUIEKCHBIX ~ YHCEJNl, TMPEACTABISTh KOMIUICKCHBIE 4YHClIa B
anreOpandyeckoii W TPUTOHOMETPHYECKON  (opme,  BBINOTHSITH
apudMeTUYeCKHe OIepalid ¢ HUMHU U U300pakaTh Ha KOOPIWHATHOMN
MJIOCKOCTH;

- CBOOOJIHO OINEpUPOBaTh OCHOBHBIMH TOHSTHSIMU CTEPEOMETPUH TIPH
pelIeHnr 3aJad M TOPOBEICHUHM MaTeMaTHYEeCKUX PACCYXKICHHII;
MPUMEHATh aKCHOMBI CTEPEOMETPHUH U CJIECJICTBUS U3 HUX MPH PEIICHUN
TEeOMETPUUYECKUX 3a7ad; KiIacCU(PHUIMPOBATh B3aMMHOE PACIIONOKECHHE
MPSIMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX H
MJIOCKOCTE B TMPOCTPAHCTBE; CBOOOJHO OMEPUPOBATH TOHSATHUSMH,
CBSI3aHHBIMH C yIJIAaMH B TIPOCTPAHCTBE: MEXJIYy TMPSMBIMH B
MPOCTPAHCTBE, MEXKAY MPSIMON U MIOCKOCTBHIO; CBOOOTHO OMEPHPOBATH
MOHSTUSIMH, CBSI3aHHBIMU C MHOTOT'PaHHUKaMU; CBOOOTHO pacrio3HaBaTh
OCHOBHBIE BU/IbI MHOT'OTPaHHUKOB (mpuzma, nupamu/a,
MPSAMOYTOJIbHBIN napasuiesenumne]I, Ky0); KJIacCU(PHUITMPOBATH
MHOTOTPaHHHKH, BBIOMpAss OCHOBAHUS JJs KiaccH(PHUKAIMKU; CBOOOTHO
OTIEPUPOBATh TOHATHUSMHU, CBS3AHHBIMH C CEUYCHHEM MHOTOTPAaHHHUKOB
MJIOCKOCTBIO; BBITIOJIHSTh napajienbHoe, LIEHTpaIbHOE u
OPTOTOHAJILHOE TPOEKTHPOBaHWE (UTYp HaA TUIOCKOCTH, BBITIOJHSITH
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MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011eHMIT;

- MIPOTHO3UPOBATH BO3MOKHOE
pazBuTHE  Tpolecca, a  TaKKe
BBIJIBUTATh TPEIINOJIOKECHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX;

0) COBMECTHasl IeATEIIbHOCTD:

- I[OHMMaTb H  HCIIOJL30BaTh
MPEeUMYIIeCTBA KOMaHIHOMH i
WHIUBUIYTBHON paboThI npu
pelieHny y4yeOHbIX 3a/1a4, MPUHUMATh
IIEIb  COBMECTHOM  JCATCIBHOCTH,
IJIAHUPOBATh OpraHu3aIuIo
COBMECTHOH pabOThI, pacmpeesTh
BHUIBI pabor, JIOTOBApUBATHCS,
oOcyXJaTh IMpoLecc U Ppe3yiabTaT
paboThl, 000011aTh MHEHHS
HECKOIBKUX JIFOJICH;

- y4acTBOBaTh B TPYMHIOBBIX (opMax
paboTsl (0OCyXIeHus, 0OOMEH MHEHHH,
«MO3TOBBIE  IITYPMBI» U  HHBIE),
BBITIOJTHATh CBOIO YacTh pabOTBI U
KOOPJIUHUPOBATh CBOM JCHCTBHS C
JIPYTHUMH YyJIeHAMHU KOMAaH/IbI,
OIICHHUBATh KAYeCTBO CBOCTO BKJIaJa B
o0mui MPOAYKT TIO KPUTEPHSM,
chOpMYIUPOBAHHBIM  YYaCTHHKaMH
B3aHMOJICHCTBHS.

OBnagenue YHHUBEPCATbHBIMU
PETYJISTUBHBIMU JICHCTBUSIMH:

B) CAaMOOpTaHU3aIIUs:

- COCTaBIIATh  IUIAH,  QJTOPUTM

n300paxeHus GUryp Ha MIOCKOCTH; CTPOUThH CEYEHUS] MHOTOTPAaHHUKOB
Pa3IMYHBIMU METOJIaMU, BBINOJIHATH (BBIHOCHBIC) IMJIOCKUE YEPTEKU U3
PUCYHKOB TMPOCTBIX OOBEMHBIX (QUIYp: BHI CBEpXy, COOKY, CHHU3Y;
BBIYUCIIATh IUIOIIAJIM TMOBEPXHOCTEH MHOTOIPAaHHHUKOB (Mpu3Ma,
NUpaMuJia), FTEOMETPUUECKUX Tell C MpUMEHeHHeM (opmyit; cBOOOIHO
ONEpUPOBATH MOHATUSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPHH, IIEHTP, OCh U IUIOCKOCTh CUMMETPUHU (PUTYPHI;
CBOOOJIHO ONEPHUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIUMHU BEKTOpaM M
KOOpJIMHATaM B NPOCTPAHCTBE; BBIMOJIHATH JCHCTBUS Hall BEKTOPAMH,
pemarh 3amayd Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKUX OTHOIICHUH U
HAXO0XJIEHWE T€OMETPUUECKUX BEIHYWH, IPUMEHSS MU3BECTHBIC METOJIbI
MpU PEIICHUH MaTEeMaTHYECKUX 3a/lad MOBBIIMIEHHOTO M BBICOKOTO
YPOBHS CJIOKHOCTH; IPUMEHSATH IPOCTEHIIINE MPOrpaMMHBIE CPEACTBa U
AJIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI npu peteHuu
CTEpPEOMETPUYECKUX  3a/ay;  HU3BJIEKaTh, MpeoOpa3oBbIBATH U
WHTEPIPETHPOBATH uHpopMaIuLo 0 MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (pUrypax, mpeJCTaBICHHYIO Ha YepPTeKax U PUCYHKAX;
MPUMEHATHh TIOJYYCHHBbIE 3HAHUS HaA TPAKTUKE: CpaBHUBATh U
aHaJIM3UPOBATh PEATbHBIE CUTYAI[UU, IPUMEHATh U3YUEHHbIE TOHATHUS B
Mpoliecce TOMCKAa PEIIeHUs MaTeMaTUYeckKu CcHOopMyIUpOBaHHOMN
npoOJIeMbl, MOJEIUPOBATh pPEalbHbIE CHUTYAIlMH Ha SI3bIKE T€OMETPUH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENH c HCIIOJIb30BAHUEM
TEeOMETPUUYECKUX TMOHSATHM U TeopeM, amrmapara aireOpbl, pemarh
MPaKTUYECKHUE 3a/1aud, CBSI3aHHBIE C HAXOXKICHHUEM TE€OMETPHUYECKUX
BEJIMYMH;, HMETh TMpEACTaBIeHUS 00 OCHOBHBIX JTamax pa3BUTHUS
T€OMETPUH KaK COCTAaBHOM YacTH (PyHaMEHTa Pa3BUTHUS TEXHOJIOTHIA;
- CBOOOTHO OTIEpUPOBATH MOHITHSIMHE, CBI3aHHBIMU C IIMITUHAPUIECCKOM,
KOHMYECKOU 1 c(hepruIeCcKOi MOBEPXHOCTIMH, OOBSICHATH CITIOCOOBI
MOJIYYEHUS;0IEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C TEJIAMH BPAILICHUS:
ATUHAPOM, KOHYCOM, c(hepoil 1 mapom;pacrio3HaBaTh Tejla BPAIICHHS
(MnuHAp, KOHYC, cdepa u map) U 00BSICHATH CIIOCOOBI MOIYIESHUS T
BpaIeHUS;KJIACCU(PUITMPOBATH B3AUMHOE PACTIONIOKEHUE ChEPhI U
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peleHus 3a1a4u,
- BBIOMpaTh Crmocod penieHus
yu€TOM HMEIOLUXCI PECypcoB
COOCTBEHHBIX BO3MOXKHOCTEH,
- apr'yMEHTHPOBATh U KOPPEKTUPOBATh
BAPUAHTHI PEIIECHUN ¢ Y4ETOM HOBOM
nHpopMaIuu.

C
u

MJIOCKOCTH;; BBIYUCIIATH BEJINYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TEJ
BpallleHus1, 00BEMBI U TUIOIIA U [IOBEPXHOCTEN MHOTOIPaHHUKOB U TEJ
BpallleHHUs, TEOMETPUUYECKUX TeJ C IPUMEHEHHEM (HOPMYIT;CBOOOTHO
OIEpUPOBATH MOHITUSIMHU, CBA3aHHBIMU C KOMOMHAIUSAMU TEJl BPALLEHUS U
MHOTOTPaHHUKOB: MHOTOI'PaHHUK, BIIUCAHHBIN B c(hepy U OMKCAHHBIN OKOJIO
cdepsl, cdepa, BiMcaHHAst B MHOTOTPAaHHUK HITU TEJIO BPAIICHUS; BBIYUCIIATD
COOTHOIIEHUS MEX]Ty IJIOMIAASIMU MOBEPXHOCTEH U 00BEMaMU MOAOOHBIX
TEJT; N300pakaTh U3ydaeMble (GUTYPHI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE
YEepPTEHKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJ BPAIIECHHUS; U3BJIEKaTh, UHTEPIPETUPOBATH U
peoOpa3oBbIBATh HHPOPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, NpeJCTaBIEHHYIO Ha YepTexaxX U pUCYHKaX; CBOOOIHO
ONEPUPOBATH MTOHATUEM BEKTOP B IPOCTPAHCTBE; BBINOJIHATH ONEPALIMH HAJl
BEKTOPAMH; 3a/1aBaTh IJIOCKOCTh YPaBHEHHEM B IEKapTOBOM CHCTEME
KOOPJIMHAT; peraTh TeOMETPUUYECKUE 3a/1a4i Ha BBIUUCICHUE YTIIOB MEXKAY
MPSIMBIMU U TJIOCKOCTSIMU, BBIUMCIIEHUE PACCTOSTHUM OT TOUYKHU 10
IUIOCKOCTH, B LI€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPAUHATHOI'O METO1A IIPU
pelieHnn; cBOOOAHO ONEPUPOBATh NOHATUSAMHU, CBI3AHHBIMU C IBUKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUI; BBITOJIHATH U300pakeHUs
MHOTOTPaHHUKOM U TeJI BpallleHUs IIPU MapajljieIbHOM IEpeHoce,
LEHTPaJIbHOW CUMMETPHUH, 3€PKAIbHON CUMMETPHUH, IIPU TIOBOPOTE BOKPYT
psIMOM, IpeoOpazoBaHus M0100US; CTPOUTH CEUEHUSI MHOTOTPaHHUKOB U
TeJ BpallleHHs: CeUEeHUs IMINHpA (MapajuleIbHO U MEPIEHAUKYISIPHO OCH),
CeYeHHUs KoHyca (apauieIbHOE OCHOBAHUIO U IPOXOJISIIEe Yepes
BEPIINHY), CEUEHHs 11apa; UCII0JIb30BaTh METO/IbI IOCTPOCHHUS CEUCHHIA:
METO/I CJIEJIOB, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO]] TIepeHOCca
CEKYILEH IIOCKOCTH; 10Ka3bIBaTh TEOMETPUUYECKUE YTBEPIKICHUS;
MPUMEHSTh FreoMeTprueckre (HakThl IJIs1 PEUICHHS] CTEPEOMETPUUECKUX
3aJa4, IPeIIoJIararoliuX HECKOJIBKO I1aroB PEIICHHUs, ECIIA YCIOBHUS
IIPUMEHEHHUS 3aJ1aHbl B IBHOM U HEIBHOMU (hopMe; pelaTh 3ajaun Ha
JI0Ka3aTeIbCTBO MaTEMATHUECKNUX OTHOILIEHUI U HaXOXKICHHE
T€OMETPUUYECKUX BEIMYUH; IPUMEHSATh IPOrpaMMHBIE CPEJICTBA U
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AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU
CTEPEOMETPUYECKUX 3a/1a4; IPUMEHSATD ITOJIy4YCHHBIC 3HAHUS HA IIPAKTHKE:
CPaBHMBATbh, AaHAIM3UPOBATh U OLIEHUBATh PEaJIbHbIC CUTYalluH, IPUMEHATh
U3Y4YEHHBIC IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLECCE TIOMCKA PEILICHUS
MaTeMaTHYeCKU ChOpPMYJIMPOBAHHON MPOOIEMbl, MOJEIUPOBATh PEAIbHbIE
CUTYAallMH Ha SI3bIKE TE€OMETPUH, UCCIIEA0BATH [IOCTPOCHHBIE MOJCIIN C
UCIOJIb30BAaHUEM F€OMETPUYECKUX MTOHATUI U TeOpeM, ammapara ajareopsl,
penaTh NpaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKICHUEM F€OMETPUUYECKUX
BEJIMYMH; UMETh MTPEJICTABICHHS 00 OCHOBHBIX 3TallaX Pa3BUTHs [€OMETPUU
KaK COCTaBHOW 4acTH (PyHIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

[IK 3.1.
[LranupoBa
Tb,
moaAroTaBJIn
BaTh U
OCYIIECTBIIA
Tb IIPOLIECC
NIEPEBO3KHU
IPY30B.

B yactu TpynoBOro BOCIUTaHUS:
- TOTOBHOCTb K TpPYAY, OCO3HAHHUE
LEHHOCTU TPYAOIIOOUs, - MHTEpeC K

Pa3IUYHBIM cepam
npodeccuoHanbHOM  AEATEeTBHOCTH,
CBSI3aHHBIM C MaTeMaTHKOH U eé
MIPUIIOKEHUSMH,

-yMEHUE  COBEpIIaTh  OCO3HAHHBIN
BeIOOp  Oyaymieir  mpodeccun U
peanu30BbIBATH CcOOCTBEHHBIE

JKW3HCHHBIC IIJIAHbI,
-TOTOBHOCTb U CIOCOOHOCTH K
MaTeMaTHYeCKOMy OOpa30BaHHUIO U
caMO00pa30BaHUI0 Ha MPOTIKEHUU
BCeM KU3HHU,

-TOTOBHOCTh K aKTHBHOMY yYacTHIO B

pelieHnn MPAKTUYECKHUX 3a1a4
MaTeMaTU4eCKOW HaNpaBJIE€HHOCTH;
Osianenne YHHUBEPCATbHBIMU
y4eOHBIMU MO3HaBaTEILHBIMA
JIEHCTBUSIMU

a) 0a30BBIE HCCIIEOBATEILCKIE

- CBOOOJHO OMEpUPOBATH TMOHATHUSAMH: PAMMOHATIBLHOE  YHCIIO,
OecKkOHEYHasi TepUuoauYecKas Japo0b, MPOLEHTHI, HUPPALUOHATIHLHOE
YHCJIO, MHOYKECTBA PALlMOHAIBHBIX U JACHCTBUTENBHBIX YHCEN, MOAYIb
JNEHCTBUTEILHOTO YMCIa; MPUMEHSATH APOOU U TIPOIICHTHI JIs PCIICHUS
MPUKIAAHBIX 3a7a4 U3 PA3JIMUYHBIX OTpaciieil 3HAaHUN U peabHOM KU3HU;
MPUMEHATh NPUOTMKEHHBIE BBIUUCICHHUS, TpPaBWIA OKPYIJICHHS,
MPUKUAKY U OLIEHKY pe3ysibTaTa BBHIYUCICHHI; CBOOOIHO OMEpUpPOBATh
MOHATHEM: CTETIEHBb C LEIBIM MTOKA3aTENIEM, UCIIOJIb30BaTh MOIXOISIIYIO
dbopMy 3amuCH JACUCTBUTENBHBIX UYWCEN IS PEUICHHS MPAKTUYECKUX
3a/1a4y M TPEJCTaBICHUS JAHHBIX; CBOOOJIHO OINEPUPOBATH TOHITHEM:
apu@MeTHuuecKuid  KOpeHb  HATYpallbHOM  CTENEHH;  CBOOOIHO
ONEpUPOBATh TOHSATHUEM: CTENEHb C PAIMOHAIBHBIM IOKa3aTeJEM;
CBOOOZHO OMEpPUPOBATH MOHITUSIMH: JIOTapU(PM UKCIa, JECATHYHBIE U
HaTypajbHbIE JIOTapu(PMBbI; CBOOOTHO ONEPUPOBATH MOHATUSIMHU: CUHYC,
KOCUHYC, TAaHI'€HC, KOTAHT€HC YHMCJIOBOTO apryMEHTa; OIIEpUPOBATh
MOHATUSIMA:  APKCHUHYC, AapPKKOCMHYC W apKTaHT€HC YHUCJIOBOTO
apryMeHTa;

- cBOOOZHO OIEpUPOBATh TMOHATHSAMHU: HATYpaJbHOE W IIE€JI0€ YHUCIIO,
MHOKE€CTBA HATYpaJbHBIX M LENBIX YHCEI, HCIIOJIb30BaTh INPU3HAKU
nenumoctr  menbix uucen, HOJl w HOK mHartypanmpHBIX wmcen st
pelieHus  3a1a4y, [OPUMEHSITh  alropuT™M  EBkimpa;  cBOOOIHO
ONEpPUPOBATH MOHSATUEM OCTaTKa MO MOJYJIIO, 3alIMChIBATh HATYpaJIbHbIE

OrnennBaHue
MPaKTUYECKH
X 3aHSITHH,
TECTUPOBAHU
H,
WHIUBU]TyaJTb
HBIX
3aJIaHHMH,
MIPOEKTOB,
HCCIICIOBAHU
H. DK3aMeH.
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JIEUCTBUS:
- HUCIIOJNIb30BaTh  BOMPOCHI  Kak
HUCCIIEN0BATEIbCKUN UHCTPYMEHT

Mo3HaHus, (HOPMYIMPOBATH BOIPOCHI,
bukcupyomue IIPOTHUBOpPEUHE,
npo0yieMy, YCTaHABJIMBATh HCKOMOE U
JnaHHOe, (GOpMHUpPOBaTH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO  TIO3MIIHIO,
MHEHHUE;

- MIPOBOIHTH CaMOCTOSTEIILHO
CIUTAHUPOBAHHBIN IKCIIEPUMEHT,
WCCIICIOBAaHUE 10  YCTAHOBJICHHUIO
ocobeHHoCTEMN MaTEMaTHYECKOTO
00BeKTa, SIBIIEHUSL, npoiiecca,
BBISIBIICHUIO ~3aBUCHUMOCTEH  MEXIY
00BbeKTaMu, SIBJICHUSIMHU, TTPOIIECCAMH;
- CaMOCTOSITENbHO (HOPMYIHUPOBATH

00001IeH s u BBIBO/JIBI o
pe3ynbraTtam MPOBEIEHHOTO
HaOIIOICHNS, HACCIIEeI0OBaHUS,
OIIEHUBATh JIOCTOBEPHOCTD

MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IeHHI;

- MPOTHO3UPOBATH BO3MOXKHOE
pa3BuTHE  @polecca, a  Takke
BBIJIBUTATh TPEINOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSX;

0) COBMECTHasl IeATEIIbHOCTb:

- MMOHMMaTh M  HCIOJb30BaTh
MPEUMYIIECTBA KOMaHIHOM 3|
WHIUBUIYAIbHON paboThI npu
penieHnu yuyeOHBIX 3a/1a4, TPUHUMATH

Yuciaa B PA3JIMYHBIX IO3ULMOHHBIX CHCTEMAax CUMCIIEHUS; CBOOOIHO
ONEpPHPOBATH  TOHATHSAMU: KOMIUIEKCHOE YHCIO W  MHOXECTBO
KOMIUIEKCHBIX ~ YMCeJ, [pEJACTaBIATh KOMIUIEKCHbIE 4uCla B
anreOpanyeckod W TPUTOHOMETPHUYECKOW  (popMe,  BBINOIHATH
apudMeTHUecKue onepanuy ¢ HUIMHU U M300pakaTh Ha KOOPAMHATHOM
TUIOCKOCTH;

- cBOOO/IHO OIEpUPOBATh OCHOBHBIMU IMOHSATUSMH CTEPEOMETPHUM IPU
pemieHnH 3a7ad M TPOBEICHHUH MATEMaTHYECKUX PacCyKICHUH;
HPUMEHSATh AKCUOMBI CTEPEOMETPUH U CIEJCTBUS U3 HUX IPU PELICHUU
reOMETPHUECKUX 3a/1a4; KIACCU(PHUIMPOBATH B3aMMHOE PACIIOI0KECHUE
OpsSMbIX B HIPOCTPAHCTBE, IUIOCKOCTEH B IMPOCTPAHCTBE, HPAMBIX U
IUIOCKOCTEHl B TPOCTPAaHCTBE; CBOOOIHO ONEPHPOBATH IOHITHIMH,
CBS3aHHBIMU C YIJaMM B IPOCTPAHCTBE: MEXIy MpsAMBIMH B
IIPOCTPAHCTBE, MEXYy IPSIMON U IJIOCKOCTBIO; CBOOOJHO ONEPUPOBAThH
HOHATUSMH, CBS3aHHBIMU C MHOTOTPAaHHUKAaMH; CBOOOHO paclo3HaBaTh
OCHOBHEBIE BUJIBI MHOTOTPaHHHKOB (mpu3ma, UpaMuIa,
OpSAMOYTOJIbHBIM  mapamenenunen, — KyoO); KJ1accu(puIpoBaTh
MHOTOTPaHHHUKH, BBIOMpAasi OCHOBAaHUS JJIs KiIacCU(PHUKAIMH; CBOOOJHO
ONEepUPOBATH MOHATUAMHU, CBA3AHHBIMU C CEYCHHMEM MHOTOTPaHHUKOB
IJIOCKOCTBIO; BBITIOJHATH napajuiesbHOe, LEHTpaJIbHOE u
OpPTOTOHAJIBHOE MPOEKTUPOBaHUE (UTYpP HA IUIOCKOCTh, BBINOJIHATH
n300pakeHust GUTyp Ha TUIOCKOCTH; CTPOUTH CEYCHUSI MHOTOTPAHHUKOB
Pa3IMYHBIMU METOJIaMH, BBINOIHATEH (BBIHOCHBIE) INIOCKHE YEPTEKHU U3
PUCYHKOB TMpPOCTHIX OOBEMHBIX (QUIyp: BHI CBEpXY, COOKY, CHH3Y;
BBIYUCIIATh IUIOIIAAM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma,
MpamMuIa), TEOMETPUUECKUX TeNl C MpUMEeHeHHueM (HOopMys; CBOOOIHO
ONEepHpOBATH MOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U
TUIOCKOCTh CHMMETPHH, IIEHTpP, OCh U IJIOCKOCTh CHMMETPUH (DUTYPHI,
CBOOOJTHO ONEpUPOBATh MOHATHUSMH, COOTBETCTBYIOUIMMH BEKTOpaM M
KOOpJAWHATaM B TIPOCTPAHCTBE; BBIOJHATH JIEHCTBUS HaJ BEKTOPAMH,
peliaTh 3agadyd Ha JOKa3aTeJbCTBO MATEMaTHYECKHUX OTHOIIEHUH u
HAXOXXJICHHE TE€OMETPHUECKUX BEJMYWH, IPHUMEHsIST N3BECTHBIE METOJIBI
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IEeJb  COBMECTHOW  JICATEIIHOCTH,
IUTAHUPOBATH OpTaHU3aIHIO
COBMECTHOH paboOThI, pacrpenensTh
BH/IBI pabor, JIOTOBApUBATHCA,
o0CyXIaTh TpOIeCC H  Ppe3yJbTaT
paboThI, 00001maTh MHEHUS
HECKOJIbKUX JIFOJICH;

- y4acTBOBaTh B TPYHIOBBIX (hopMax
paboTsl (0OCcyxaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMBI» ¥  HHBIC),
BBINOJIHATh CBOK 4YacTh pabOTBI U
KOOPJIUHUPOBATh CBOU JCHCTBHS C
JIPYTUMH YJICHAMHA KOMAH/IbI,
OLIEHUBATh KaueCTBO CBOETO BKJIA/a B
OOImMH TPOIYKT IO KPUTEPHUSM,

COPMYIUPOBAaHHBIM  YY9aCTHHUKAMH
B3aUMOJICHCTBHS.
OBnanenue YHHUBEpCAIbHBIMU

PETYJIATUBHBIMU IE€HCTBUAMH:
B) cCaMOOpraHU3alus:
- COCTaBIIATH  IUIAH,
pelIeHus 3a1auu,
- BbIOMpaTh CcIocod pemieHus c
Y4ETOM HMEIOIIUXCSA  PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH,
- apryMEHTHPOBaTh U KOPPEKTUPOBATh
BAPUAHTHI PEIIECHUN ¢ YUETOM HOBOM
nH(pOpMaLNU.

AJITOpUTM

IIpU PEIICHUM MAaTEMaTUYECKUX 3a1ay IOBBIILIEHHOIO M BBICOKOIO
YPOBHSI CIIOKHOCTH; IIPUMEHSATH IIPOCTEHIINE IIPOrPAMMHBIE CPEICTBA U

AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CUCTEMBI npu pelieHun
CTEPEOMETPUYCCKUX  3aJay;  HU3BJIEKaTh, MpeoOpa3oBBIBATE |
UHTEPIPETUPOBATH uH(pOpMaIHIO 0 MIPOCTPAHCTBEHHBIX

reOMEeTpUYECcKUX (UTypax, MPeACTABICHHYIO Ha YePTEkKaX M PUCYHKAX;
OPUMEHATh IOJIY4YEHHbIE 3HAHHUA Ha [pakTHKe: CpaBHUBaTb U
AQHAIU3UPOBATh pealIbHbIE CUTYAllMU, IPUMEHSTh U3yUYEHHbIE MIOHATUS B
nporecce IOUCKAa pELIeHMs MaTeMaTU4ecku chopMyIupoBaHHON
po0JIeMbl, MOJEINPOBATh PEAIbHBIE CUTYallMM HA SI3bIKE T'€OMETPUH,
UCCIIE/I0BaTh IIOCTPOECHHBIE MOJENN c HCIOJIb30BAHUEM
reOMETPUYECKUX MOHATHM M TeopeM, ammapara aiareOpbl, peuarb
INPAaKTUYECKHE 3a/1ayM, CBS3aHHbIE C HAXOXKJICHUEM TI'E€OMETPUYECKHUX
BEJIMYMH; HMEThb IpEACTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS
reOMETPHUM KaK COCTaBHOW 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHIA;
- CBOOOJTHO ONEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C LIMJIUHAPUIECKOH,
KOHMUYECKOW U chepruecKoil MOBEPXHOCTAMH, OOBSACHITH CIIOCOOBI
MIOJIyYEHUS;0IIepUPOBATh MOHATUSIMU, CBA3aHHBIMU C TE€JIAMH BpPAILICHUS:
WIMHAPOM, KOHYCOM, c(hepoit U IIapoM;paciio3HaBaTh Tella BpalleHus
(uMnuHAp, KOHYC, cepa U map) u 00BSACHATH CIIOCOOBI MOJIYYEHHUS TE
BpaleHNS;KJIaCCU(PHUIIMPOBATh B3aMMHOE PAcIoyioKeHHe chepbl U
IJIOCKOCTH; BBIUMCIISITh BETMYMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB U TEJ
BpalleHNs, 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl
BpaIeHus, TEOMETPUIECKUX TeJI ¢ TpUMeHeHneM (popmyi1;cBOOOTHO
OINEepUPOBATH MOHATHIMH, CBSI3aHHBIMH ¢ KOMOWHAIMSAMU TeJl BpaIlleHus 1
MHOTOTPaHHUKOB: MHOTOI'PaHHUK, BIIMCAHHBIN B c()epy U OMHCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHAsE B MHOTOIPAaHHHUK MITH TEJIO BPAIIEHUS; BBIYUCIATD
COOTHOILEHUS MEX]Ty IJIOLIAASIMU MOBEPXHOCTEH U 00BEMaMU MOAOOHBIX
TeJ; N300pakaTh U3ydaeMble GUTYpHI, BBITOJIHAThH (BBIHOCHBIE) TUIOCKHUE
YepTEekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (UTYD: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUs TEJI BPAILIEHUS; U3BJIEKaTh, UHTEPIIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX F€OMETPHUECKUX
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dburypax, npeCcTaBlIeHHYIO Ha YepTexax U PUCYHKaxX; CBOOOIHO
OIIEPUPOBATH MTOHATUEM BEKTOP B IIPOCTPAHCTBE; BBIIOIHATE OIIEPALIMY HAJl
BEKTOpPaMH; 3a7aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKApTOBOM CUCTEME
KOOPJMHAT; pelaTh T€OMETPUYECKUE 3a/1a4U HA BBIYHUCIICHUE YIII0B MEXAY
MPSAMBIMU U TUIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSHUM OT TOUKH J10
IIJIOCKOCTH, B LI€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO1A IIPU
pelieHnn; CBOOOAHO ONEPUPOBATH MOHATUSMU, CBI3aHHBIMU C JBUKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBWKCHUIA; BHITTOJIHATH H300paKeHUS
MHOT'OIPAaHHUKOM U TeJI BpalleHUs IIPU NapajliieIbHOM IEpEHOcCE,
LEHTPAIbHOW CHUMMETPHH, 36pKAIIbBHOW CHUMMETPHUH, ITPU IIOBOPOTE BOKPYT
psIMOM, TIpeoOpazoBaHus OO0, CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U
TEJ BpaLleHMsI: CEYEHUS IMIMHApPA (MapajyieNbHO U NEPHEHAUKYISIPHO OCH),
CeueHHUs KoHyca (apayuieTbHOe OCHOBAHUIO U MIPOXOIAIIee Yyepes
BEpILKHY), CEUEHHUs 11apa; UCIOJIb30BaTh METO/Ibl IOCTPOCHUS CEUEHUM:
METOJ CIEJ0B, METOJl BHYTPEHHETO IIPOEKTUPOBAHUSI, METOJ] IIEPEHOCA
CEKyLIeH IUIOCKOCTH; I0Ka3bIBaTh T€OMETPUYECKUE YTBEPIKICHNUS;
NPUMEHATh FeOMETpUUECKUe (GaKThl JJIS PEIIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEeIIoIAraloliuX HECKOJIbKO IaroB PEIICHMS, €CIIN YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B IBHOW U HESIBHOU (hopMe; peliaTh 3a7aud Ha
JI0OKa3aTeJIbCTBO MATEMATUYECKUX OTHOIIEHUI U HaX0KICHHUE
T€OMETPUYECKUX BEIIMYUH; IPUMEHATH IPOrPaMMHBIE CPEACTBA U
AJIIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHCTEMBI IIPH PELICHUHN
CTEPEOMETPUYECKUX 3a/1a4; IPUMEHSATD ITOJIyYCHHBIE 3HAHUS HA ITPAKTUKE:
CpPaBHUBATh, AaHAJIM3UPOBATh U OLICHUBATH pEallbHbIE CUTYallUH, IPUMEHATh
U3Y4YEHHBIC IIOHATHS, TEOPEMBIL, CBOMCTBA B IPOLECCE TIOUCKA PEILIECHUS
MaTeMaTH4ecku chopMyIHUpPOBAaHHON IPOOIIEMbI, MOIETUPOBAThH PEaIbHbIE
CUTYAallUH Ha SI3bIKE T€OMETPUH, UCCIIEA0BATH [IOCTPOCHHBIE MOECIIN C
MCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, armapara ainreopsl,
peuaTts NPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKIEHUEM I€OMETPUYECKUX
BEJIMYMH; UMETh MPEJCTaBIEHUS 00 OCHOBHBIX ATalax pa3BUTHS Fr€OMETPUU
KaK COCTaBHOW 4acTH (PyHAaMeHTa pa3BUTHs TEXHOJIOTHIA.
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4.3. OueHOYHbIEe H MEeTOANYECKHE MATEPHUAJIBI
Ilepeyens BonpocoB (00pa3ubl 3a1aHNd) K IK3aMeHY

| cemecTp

1. Onpenenenue UEIbIX U pallUOHATBHBIX, IEUCTBUTEIBHBIX YACET

2. Omnpenenenue nporeHTa. Haxoxnenue npoieHTa oT 4rciia, Yucia mno
MPOLICHTY

3. OmpeneneHne MOy YUCIIA

4. OmnpeneneHue KOMIUIEKCHOTO uKciia. Cll0)KeHUE KOMIUIEKCHBIX YUCEN.
YMHOXEHHUE U I€JICHUE KOMIIJIEKCHBIX YHACET

5. I'eomeTpuueckoe npeacTaBiIeHUEe KOMILIEKCHBIX YHCEN

6. OnpeneneHue paaraHHON MepHI yria, CHHYca, KOCUHYCa, TAHTE€HCA U
KOTaHIreHca yncia. BpamarensHoe nBrmxenue. YuciioBas OKpy>KHOCTb

7. 3HadyeHus TpuroHoMerpuyeckux GyHkumii 11 yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB, (OPMYII
PUBEACHUS.

9. 3anuch popmyn cuHyca U KOCMHYCa ABOMHOTO yriia; (opMyI MOJIOBUHHOTO
yria

10.3anuck popmMyn cuHyca, KOCUHYCa M TAHT€HCA CYMMBI U PA3HOCTH JIBYX
YTJIOB

11.ITpeoOpa3zoBanus CyMMbI TPUTOHOMETPUYECKUX (DYHKLUNA B MPOU3BE/ICHUE
Y IPOU3BEACHUS B CyMMYy. BbIpaxkeHue TpUroHoMeTpu4ecKux GyHKIUN
Yyepe3 TaHT'€HC MOJOBUHHOTO apryMeHTa

12.®yHKIMS y = SIN X Uy = €COS X, KX OCHOBHBIC CBOMCTBA U rpadUKH.
Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa u rpaduku

13.Onpenenenune apkcuHyca, apkKKOCHHYCa, apKkTaHreHca uncia. Pemenue
MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN

14.Pemenue npocTedInX TPUrOHOMETPUUECKUX HEPABEHCTB

15.Onpenenenue pyHKIUM, €€ 007IaCTH OMPEICICHUS 1 MHOYKECTBA 3HAUCHUH;
rpaduka ¢pynkiuu. [loctpoenue rpagukoB GyHKIHHI, 3aJaHHBIX
Pa3IMYHBIMU CIIOCOOAMHU

16.3anuck CBOMCTB (PyHKIIMN: MOHOTOHHOCTh, Y€THOCTh, HEUETHOCTD,
OrpaHU4YEHHOCTh, NEPUOANYHOCTh. Haxo1eHne MPOMEKYTKOB
BO3pacTaHus U yObIBaHUS, HAUOOJIBIIIETO U HAWMEHBIIIETO 3HAYCHHSI, TOUCK
IKCTpEMyMa
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17.0npenenenue oopaTHbiX GpyHkuuii. Haxoxaenue o061acTu onpenesieHus u
obnactu 3HaYeHu oopaTHOU GyHKIMH. [locTpoenue rpadrka o6paTHOM
byHKIIHA

18.IIpeobpazoBanue rpagukoB. Pemenue ypaBHeHHI rpa@uueckuM CriocoOOM.
Perenne HepaBeHCTB rpa@uecKUM CIIOCOOOM.

19.0mnpenenenue KOpHs N-0Oi CTETIEHU U €T0 CBOWCTB.

20.1Tpeobpa3zoBanue UppalMOHAIBHBIX BbIpaKeHUI. Briurcienue KopHs U3
KOMILJIEKCHOT'O YuCJIa

21.Onpenenenue gorapudma, JECATUYHOTO U HATYPAJbHOTO Jorapudma.
3anuck OCHOBHOTO JorapupMuyeckoro Toxaectsa. CBoiicTBa jorapu@mos.
[Iepexon kK HOBOMY OCHOBAHUIO

22.0Onpenenenne pyHkuuu. Haxoxnenune 3Hauenuit pynkiun. [loctpoenne
rpauKOB JMHEHHOM, KBAAPATUYHON (PyHKINN

23.1lokazarenpHas ¢pyHkuus, ee cBoicTBa [locTpoenue rpaduka
MOKa3aTeIbHON (QYHKIINH

24 Jlorapudmuueckas ¢pyHkius, ee cBoiictra. [loctpoenue rpadukon
jorapuMuueckux QyHKIHMI

25.IlokazarenpHBIC ypaBHEHUS, HEpaBEHCTBA. Pelienne pa3nuyHbIX BHIOB
MOKa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB, CUCTEM

26.JlorapumMuyeckre ypaBHeHUs, HepaBeHCTBA. CUCTEMBI JTIOTapuhMUIECKUX
ypaBHEHUH. AJTOPUTM PEIICHUS JTOTapu(HMUUECKIX HEPABEHCTB

Il cemecTp

1. PacnosioxeHue NpsMbIX U IJIOCKOCTEN B MPOCTPAHCTBE

2. IlapannenbHOCTH MPSAMBIX B MpoCcTpaHcTBe. [lapaniensHOoCTh NpsSMoit u
IIJIOCKOCTH

3. IMapamienbHOCTh TUIOCKOCTEN

4. KyO u ero ceueHus. YT0OJI MEXY ABYMsI MPSIMBIMU. Y TOJ MEXIY IPIMOM U
IIJIOCKOCTBIO

5. IlepneHauKyIsspHOCTB NPSAMBIX B MpOCcTpaHCcTBE. [lepnenauKyasspHOCTh
IIPSAMOM U TIIOCKOCTHU

6. Teopema o Tpex nepneHAUKYJsApax. JByrpaHHbIi yroi.
ITeprieHAUKYISAPHOCTD TUIOCKOCTEN

7. OrmpeneneHrie OCHOBHBIX MOHATUH KOMOMHATOPUKH: TIEPECTaHOBKH,
COYETaHMUS, Pa3MELICHUS

8. 3amaum Ha MOJCUYET YKCIIAa Pa3MEIICHUN, IEPECTAHOBOK, COYCTaHUH

9. 3amuck popmynsl OnHOMa HetoToHA. AHANMN3 CBONCTB OMHOMUHAIBHBIX
ko3 duLreHTOB
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10.CgoticTBa OMHOMUHATBHBIX KO3 duimenToB. Tpeyroabuuk [lackans

11.JlexapToBa cucTemMa KOOpAUHAT Ha MIIOCKOCTU. OnpeiesieHue BEKTopa,
MOJyJII BEKTOpa

12.PaBeHCTBO BEeKTOPOB. CII0KEHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHUCIIO

13.Pa3znoxenue BeKTopa Mo HampasiieHusIM. OnpesiesieHne yriia Mexay AByMs
BEKTOpaMU

14.Bbruncienre KOOpAMHAT BEKTOPA, CKAJIIPHOTO MPOU3BEICHHS BEKTOPOB

15.Pa3noxeHune BeKTopa o KOOpAMHATHBIM BeKTopaM. Beenenue Gpopmyibl
pacCTOsTHUSL MEXAY ABYMSI TOUKaMU

16.BwiBoj1 ypaBHEHUH cephl, IIOCKOCTH U TIPSIMOM

17.0npeneneHre MHOTOIPAHHHUKA M €T0 OCHOBHBIX 3JIeMEHTOB. OnpesieieHue u
ITIOCTPOECHUE NMPSIMOM M HAKJIIOHHOU Ipu3Mbl. OnpenesieHne NpaBuiIbHON
TIPU3MBI

18.Omnpenenenue 1 NOCTpOeHUE NMapajjienenuneaa, Kyoa

19.Cummetpuu B Ky0Oe, B apajijiesieuIese, B Ipu3Me U MupamMuIe.
[ToctpoeHue ceuenus Kydoa, mpu3Mbl U TUPAMUIbI

20.0OnpeneneHye U NOCTPOECHUE MUPAMUIbl, TPABUIILHONW MUPAMHU/IbI
YCEUEHHOW MUPaMHIbI, TETPadpa

21.IlpaBunbHbIE MHOTOTpaHHUKH. [IpencTaBieHne o mpaBUIbHBIX
MHOTOTPaHHUKAX (TETpadIp, KyO, OKTa’Ap, JOACKAIP U UKOCAP)

22.0Onpenenenne u rpapudeckoe nzodpaxenue: chepsl, eHTpa chepsl,
paauyca cepsl, nuamerpa chepsbl

23.0Omnpenenenne u rpaguieckoe n300paxeHue: mapa, IeHTpa mapa, paanyca
miapa, JuameTpa mapa

24.YpasHenue chepsl, BBIBOJ YpaBHEHHS cepbl B MPSIMOYTOIbHONU CUCTEME
KOOpANHAT

25.B3anmHoe pacnonoxenue chepsl U TUIOCKOCTH: HE UMEIOT OOIINX TOYEK,
MMEIOT MHOYKECTBO OOIIMX TOYEK, OJHa 001mas Touka. ['paduaeckoe
M300paKeHne

26.KacaTenpHas TNIOCKOCTH K cpepe: Teopema, T0Ka3aTesibcTBO, OOpaTHas
TeopeMa

27 I1nomane chepsr

28.0mnpenenenrie KacaTelbHOU K cepe, TOUKU KaCaHUsI

29.B3anMHOe pacrnoiokeHue npsMoin u chepsl

30.11TapoBoii cermeHT

31.1IIapoBoii cexTop

32.11IapoBoii cioi
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33.0npenenenue u rpapuieckoe n300pakeHue: MIIMHAPA, 00pa3yIOIIUX
HUIMHAPA, OCH LUJIUHIPA, OCHOBAHUH IIMJIMH]IPA, BBICOTHI LIMJIMHIPA,
panuyca, IuameTpa HUIHHAPA.

34.Omnpenenennie u rpaduIecKoe H300paKEHUE: OCEBOTO CEUCHMUSI, CCUCHUS
UJINHAPA TIEPICHANKYIISIPHON K OCH TUIOCKOCTHIO.

35.I1psimoii KpyroBOM HUIHHIIP.

36.Pa3BepTka O0OKOBOM MOBEPXHOCTH LIMJIUH]IPA.

37.dopmyrna miomaad 60KOBOW MOBEPXHOCTH IIUITUH/IPA.

38.®opmyna rIonaau MnojIHoM MOBEPXHOCTH UINHPA

39.0Omnpenenenne u rpapuueckoe n300paxeHue: KoHyca, 00pa3yolmx KoHyca,
OCH KOHYCa, OCHOBaHHsI KOHYCa, BEPIIMHBI KOHYCa, 00KOBOH MOBEPXHOCTH
KOHYCa, BBICOTHI KOHYCa, CEUeHHUS KOHYCA.

40.0OmnpenencHue OOKOBOM, TIOJHOM TOBEPXHOCTH KOHYCA, (hopMyIa
HAXOXKJEHUS TUIOMAAN OOKOBOM, MOJTHOM MOBEPXHOCTU KOHYCA.

41.Omnpenenenue u rpadpuyeckoe N300pakeHre: YCEUEHHOT0 KOHYCa,
OCHOBAaHHM yCEYEHHOTO KOHYCa, BHICOTHI YCEUEHHOT'O KOHYCa, O0KOBOM
MOBEPXHOCTU YCEUEHHOI'0 KOHYyCa, 00pa3yolIUX YCEUEHHOTO KOHYyCa.

42.0OnpenencHue O0KOBOM, TIOJHOM OBEPXHOCTH YCEUYEHHOTO KOHYCA,
dbopmyIia HaXOXKJIEHUS TUIOMAAU OOKOBOM, MOJHON MOBEPXHOCTH
YCEUEHHOTO KOHYyCa

43.0npenencHue Mpou3BOIHON (DYHKITUH, €€ TCOMETPUICCKOTO U
busudeckoro cmpicna. M3ydenne npaBui u hopmyrn nuddepeHIInpoBaHus
OCHOBHBIX 2JIEMEHTAPHBIX (HYHKIIHIA

44 OnpeneneHure BTOPOH MPOU3BOAHOM, €€ TEOMETPUUECKOTr0 U (PU3NYECKOTO
cMbIciia. Berurciienne npon3BogHON 0OpaTHOM M CIIOKHOW (PYHKITUN

45.BbiBoz1 ypaBHEHUS KacatenbHOU. [I[puMeHeHne npon3BOgHOM K
UCCIIeTOBaHUIO QYHKIIMHA U TTOCTPOSHUIO TPadUKOB

46.0OmnpeneneHue nepBooOpa3HOM, HEOTIPEICTCHHOTO | OMPEIEICHHOTO
WHTEerpasna

47 TlpumeHeHue onpeaesIeHHOTO HHTErpasia i HaX0XKISHHUS TII0IA !
KpuBOJMHEHHOM Tpanenuu. @opmyna Herotona—1Jleitbania

48.T" eomeTpruecKuii CMBICI ONPEICIIEHHOTO MHTETpaia. Berarcienue miomaaei
KPYBOJIMHEWHBIX TPAIIECLIN

49.Bpruucnenue oobema KyOa, mpsSIMOYTOJIBLHOTO MapaijieienuIe ia, Ipru3Mbl,
UIMHIpA

50.Beruncnenue o0bemMa MUpaMuIbl, KOHYCa, Imapa

51.Beruncnenue miIomaan MOBEPXHOCTH IUIMHAPA, KOHYyca, cepbl
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52.0npenaeneHue coObITHs, BEPOITHOCTH COObITHS. CII0)KEHUE U YMHOKECHHE
BeposiTHOCTEN. McnibiTanusa bepryium

53.luckpeTHas ciiy4aiiHas BETUYMHA. 3aKOH paclpeaesieHus CllydaiiHOM
BEJINYUHBI

54.I1peobpa3oBaHre ypaBHEHUH 1 HEPABEHCTB B PABHOCUIIBHBIC TaHHBIM.
Pemenue panrioHanbHbIX, HPPALMOHATIBHBIX, TOKA3aTEIbHBIX,
jorapupMUYECKUX, TPUTOHOMETPUYECKUX YPABHEHUMN U YpaBHEHUN C
napaMeTpaMu

KpHTepI/II/I OLICHUBAaHUSI OTBETOB Ha BOIIPOCHI (3allaHI/IH) K 3K3aMEHY

Onenka KonngecTBo 3a/1aHui, BBIITOJTHEHHBIX
IPaBUIIBHO,
HE00XO0MMOE ISl TOTYyYEHUS OIEHKH
«2» 4 n meHee
(HEYTOBJIETBOPUTEIIHHO)
«3» (yAOBJIETBOPUTEIHHO) 5-6
«» (xoporIo) 7-8
«5» (OTIMYHO) 9-10

IlepeyeHb MeTOAMYECKUX U HHBIX JOKYMEHTOB, pa3padoTaHHBIX
NneJarorn4ecKuM padoTHUKOM, sl o0ecreyeHus: 00pa3oBaTe/IbHOM

eI TeJIbHOCTH
1. MeTonnueckre peKOMEHIalluy K MPAaKTHYECKUM padoTaMm.
2. MeTtoanueckue peKOMeHAaIun TUIS 00yJaroImmXxcs 1o

BHEAYIUTOPHOM CaMOCTOSATENBHOM padoTe.
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