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

1.1. O6nacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamma y4eOHOTO TpenMeTa SBJSETCS YacThIO OCHOBHOM
npodeccuoHabHOM  oOpa3oBarenbHOU mporpammbl  23.02.04 TexHuueckas
IKCIUTyaTaus MOAbEMHO-TPAHCIIOPTHBIX, CTPOHUTEIBHBIX, JOPOKHBIX MAIlH U
o0opynoBaHus (TI0 OTPACIISAM).

Pabouast nmporpamMma paszpaborana Ha ocHoBe TpeOoBanuii ®I'OC COO u
nojoxkeHnit denepanbHOl 00pa30BATENBHOM NPOTpaMMbl  CPEIHETO OOIIETro
oOpa3oBaHMUs.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTebHOM
NMPOrpamMMbl

VYyeOuniii npeameT «MareMaThka» OTHOCUTCS K MPOQUIBLHBIM YYeOHBIM
npeaMeraM  oOmieoOpa3oBaTeNbHOM — MOATOTOBKH.  YUeOHBIH — MpeaMer
«Marematukay u3ydaercsa Ha yriayOJeHHOM YpOBHE.

Ocoboe 3HaueHWe Yy4deOHBI MpeAMET HUMEeT Mpu (OPMUPOBAHUU H
pa3BUTHN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK O01. Beibupare crnocoObl pemieHus 3afad  npodecCHuOHANTbHOU
NESATEeTLHOCTH MPUMEHUTEILHO K Pa3JIMUYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEJICTBA IIOMCKA, aHAIW3a U
WHTEpHpeTanuu nHOOpMAIUU U UHPOPMAIIMOHHBIE TEXHOJIOTHH JJIS1 BBIMOJTHEHUS
3a/1a4 MpoheCCUOHAIBHOU JIeITEIbHOCTH.

OK 03. IlinanupoBaTh U peaiu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATEIBCKYIO NeSTENbHOCTD B
npodeccuoHabHON cdepe, UCIOIB30BaTh 3HAHUS IO MPABOBOM W (PUHAHCOBOM
IPAMOTHOCTH B PA3TUYHBIX )KU3HEHHBIX CUTYaIUSX.

OK 04. DddextnBHO B3aMMOACHCTBOBaTH W PabOTaTh B KOJJICKTHBE W
KOMaHJIe.

OK 05. OcymecTBiasiTh YCTHYO M NHUCBMEHHYIO KOMMYHHKAIMIO Ha
rocyapCcTBEHHOM si3bike Poccuiickoit ®Deneparii ¢ y4eTOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA.

[1IK 2.1. Opranu3oBbsiBaTh pabOTy MepcoHaIa MO IKCILTyaTallui MOILEMHO-
TPAHCTIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIIMH U 000PYIOBaHUS.

CornacHo yuebHoro mmiana 10 npodeccun 23.02.04 TexHuueckas
AKCIUTyaTalus IMOJBEMHO-TPAHCIIOPTHBIX, CTPOUTEIIBHBIX, JOPOKHBIX MAIIWH U
obopynoBanusi (MO  OTpacisiM)  KaXIbId  OOydJaroUIuMicsi  BBITIOJHSET
WHIUBUAYAJIbHBIA  MPOEKT MO  OJHOMY W3  Yy4eOHBIX  IPEAMETOB
00111e00pa3zoBaTeIbHON MOAroTOBKH (B ToM umcie no YIIIT.01 Marematunka):

NHnuBuyanbHbIN NPOEKT (MPEeIMETOM He siBisieTcs ) — 32* yaca.



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

1.3. [lnanupyemble pe3y/bTAaThl 0CBOCHHA Y4eOHOr0 MpeaMeTa

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

Ilnanupyembie
pe3yJIbTaThl OcHoBHbBIE OKA3aTeJIN OLIEHKH Pe3yJibTaTa
OCBOCHHA
Juunocmnule pezyiomamol, 6 mom uucne:
B yactu -chOpMHUPOBAHHOCTh TPAKIAHCKOW IMO3WIUK  OOydYaomerocs Kak
rpakKIaHCKOr0 AKTUBHOIO U  OTBETCTBEHHOI'O Wi€Ha POCCUHCKOro  OOIIEeCTBa,
BOCIIUTAHUSA NpEJCTaBICHHE O MaTEeMaTHYEeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
pasIMYHBIX CTPYKTYp, SBICHUH, NPOLELYp TIPa)kJAaHCKOro OOIecTBa
(BBIOOpBL, OIpOCHI W  JIpYroe), YMEHHE B3aMMOJEICTBOBATH C
COLMAIbHBIMA HHCTUTYTaMHd B COOTBETCTBUH C HMX (QYHKIUSIMHU U
Ha3HAYCHHUEM.
- c()OPMHMPOBAHHOCTh POCCUICKONH TIpa)KIaHCKOM HMIAEHTHUYHOCTH,
B uactn YBaXEHUA K IPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
NATPUOTHIECKOI'0 | [{eHHOCTHOE OTHOIIIEHHUE
BOCITHTAHHSA K  JIOCTHXKEHUSM  POCCUMCKMX  MAaT€MAaTHKOB W POCCHMICKOMN

MaTeMaTH4eCKOMn IIKOJIbI, MCIIOJIb30BAHUC 3THX ,[[OCTPI)KCHPIIZ B OPYyrux
HAayKax, TCXHOJIOTHX, C(l)ean OKOHOMUKH,

B yacrTu nyxoBHoO-

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

HPaBCTBCHHOT'0 CBA3aHHOIO C TNPAKTHUYECKUM IPUMEHEHUEM JAOCTHKCHMM HAyKH W
BOCIIMTAHHSA JIeATETLHOCTRI0 YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOCHHUE
YCTOWYHBOTO OYIYIIEro;
- OCTETUYECKOE OTHOIICHNE K MUPY, BKIIIOYAs 3CTETHKY MaTeMaTHUECKUX
B yactu 3aKOHOMEPHOCTEH, OOBEeKTOB, 3a7ay, pelIeHUud, paccyXKIeHUH,
ICTETHIECKOIO0 BOCIIPUMMYHUBOCTh
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;
- c(OpMHPOBAHHOCTh yYMEHHS MPHUMEHSITh MaTeMaTHYeCKWEe 3HAHUS B
B uactu MHTEpecax 3J0pOBOTO M 0Oe30macHoro oOpas3a >KU3HU, OTBETCTBEHHOE
¢usndeckoro OTHONIEHHUE K CBOEMY 3JI0pPOBbBIO (3mopoBoe MUTaHUE,
BOCIIMTAHHS cOaraHCUPOBAHHBIN PEKUM 3aHATUI U OT/bIXa, PEryisgpHas puznyeckas
AKTUBHOCTB),  (PM3MUYECKOE  COBEPIICHCTBOBAHWE TMPH  3aHITHAX
CHOPTHUBHO-03/I0POBUTENILHON JI€ATEIbHOCTHIO;
- TOTOBHOCTh K TPYIY, OCO3HAHHE IIEHHOCTH TPYIOJIOOWs, HMHTEpeC K
B uactu pasnu4HbIM cepaM MpodhecCHOHAIBHOW JesTeIbHOCTH, CBA3aHHBIM C
TPyA0BOTO MaTE€MaTHKOMN
BOCIIMTAHUS

U ¢€ MPUJIOKCHUSIMHU, YMCHHE COBEPILATh OCO3HAHHBIA BHIOOp Oymyieit
npoeCCUU  HW  PEaIu30BBIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTD 51 CIIOCOOHOCTD
K MaTeMaTH4eCKoMy 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEH OKU3HM, TOTOBHOCTb K aKTMBHOMY YYacTHUIO B pELICHUHU
NPaKTHYECKHX 3a/1a4 MATEMAaTHIECKOM HAIIPaBICHHOCTH;
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B yactn
IKOJOTHYECKOro
BOCIIUTAHUSA

- cOPMHUPOBAHHOCTH IKOJIOTHUECKON KYIBTYpPbhl, TOHUMAHHUE BIIHSHHUS
COIIMAIbHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM U
COLIMAJIBHOM CpeJibl, OCO3HAHUE TII00ATBHOIO XapaKTepa IKOJIOTUYECKIX
npo0sieM, OpUEeHTalUsl Ha NPUMEHEHHWE MaTeMaTHUeCKUX 3HAaHUU JUIs
pemieHuss 3agad B OOJIACTH  OKpY’)Kalolled cpepl, IUIAaHUPOBAHUE
MIOCTYIIKOB M OLEHKH MX BO3MOXKHBIX MOCIEACTBUH ISl OKPYKaOIIEeH
Cpensbl;

- c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
B yacTu HEHHOCTH | coppeMEHHOMY YPOBHIO Pa3BMTHSI HAyKH M OOIECTBEHHOH IIPAKTHKH,
Hay4HOro MMOHUMaHue MaTeMaTUYEeCKOU HAayKH
IO3HAHUS Kak cdepbl YelIOBEYECKOH JeATeNIbHOCTH, JTamoB €€ pa3BUTHS M
3HAYMMOCTU  JUId  pa3BUTUS  LMBWIM3ALMM, OBJIAJCHUE  SA3BIKOM
MaTeMaTHKHd W MaTeMaTUYEeCKOH KYJIbTYpOl Kak CpPEICTBOM ITO3HAHUS
MHUpa, TOTOBHOCTh OCYILIECTBISATh IMPOEKTHYIO M HCCIIEA0BATEIbCKYIO
JeSITeTTbHOCTh MHAMBHYyaJIbHO U B TPYIIIIE.
Iliianupyemsbie
pe3yJIbTaThl OcHoBHbIE NOKa3aTeJ N OLleHKHU pe3yJbTara
OCBOCHHS

Memanpeomemnuwle pe3yibmamol, 6 MOM HUCIE:

1. YHI/IBepcaJIbeIe yqeﬁnble N03HABAaTeJbHbIE AelicTBUS

Ba3oBble
JOrHYecKHue
aefcTBUA

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

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

- BBIIBJIATH MaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H H
MpOTUBOpEYUsl B (paKkTax, NAHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX,
IpeaaraTb KpUTEPUH
JUTS BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNH;

- JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, I€JYKTUBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHUH, YMO3aKIIOUEHUH 110 AaHAJIOTHUH;

- TPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTEJbCTBA MaTEMaTHYECKHX
yTBEpKACHUN  (mpsiMble W OT  MPOTUBHOIO),  BBICTPaMBAaTh
apryMeHTaluIo, IPUBOJIUTH IpUMEpBI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U BHIBOJIBI;

- BBIOMpAaTh croco0 pemeHust yueOHol 3a1aun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEILICHUS, BHIOMpaTh HauboJiee MOAXOAAIIUN € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3zoBble
HCCIed0BaATEILCKHE
eHCTBUSA

- HCIOJNb30BaThb BONPOCHI Kak HCCIENOBATENbCKUIT HHCTPYMEHT
mo3HaHus, GOpMyIUPOBATH BOMPOCH, (UKCHPYIOIIHE MPOTUBOpPEUHE,
po0GsieMy, ycTaHaBIMBaTh HCKOMOE U JJaHHOE, ((OPMHUPOBATh THIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- TPOBOAUTH CAMOCTOSTEIbHO  CIUITAHUPOBAHHBIM  JKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
o0BbeKTa, SIBICHHA, TMpOIecca, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMH,




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

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

Pa6ora ¢
uHdopmanmnei

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

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

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

- OLIGHUWBaThb HAAEKHOCTh MHGOPMAIMM IO  CaMOCTOSITEIBHO
c(OpPMYIHPOBAHHBIM KPUTEPHSIM.

2. YHuUBepcaJbHbIE K

OMMYHHUKATHBHBIC IleﬁCTBHH

Oomenne

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

- B XoJie 00CYXKIEHHUs 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYXAaeMon
TEMBI, HpO6JIeMI)I, pemaeMoﬁ 3aJa4yu, BbICKA3bIBaTh WJACH, HAIICJICHHBIC
Ha TOMCK pEIIEHMs, CONOCTaBIATh CBOM CYXKJIEHHUS C CYXKICHUAMU
JNPYTUX YYacTHHUKOB JaMajora, oOHapyXuBaThb pa3iMuve€ U CXOJICTBO
NO3ULMH, B KOppeKTHOW ¢opme (GopMynupoBaTh pa3HOIIACHs, CBOU
BO3PaXECHUS;

- TPEACTABIATH pE3yNbTaTbl PELICHUS 3aJauyd, OKCIIEPUMEHTA,
UCCIIEIOBaHMs, IPOEKTa, CaMOCTOSTENbHO  BBIOMpATh  (opmar
BBICTYIJICHMS C Y4€TOM 3a/1ad Mpe3eHTalud U O0COOEHHOCTEH
ayJIUTOPHUH.

CoBMecTHAs
NeATEJbHOCTh

- TOHMMAaTh M  HCIOJB30BaTh IPEHMYILECTBA KOMaHAHON W
WHIWBHUIYAIBHOW pabOTHl MPH pEIIeHUH YYeOHBIX 3a/1ad, MPHHUMAThH
LeJb  COBMECTHOM  JeSATENbHOCTH, IUIAHHUPOBATH  OPTaHU3ALMIO
COBMECTHON palOThI, pacmpenemsiTh BHABI PabOT, JOTrOBapHBATHCA,
oOCyXJaThb TpoIecC M pe3yibTaT paboThl, 0000IIaTh MHEHUs
HECKOJBKHUX JIOJCH;

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

3. YHuBepcaJbHbIE P

CryJIsiTUBHBIC HeﬁCTBHH

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

CaMOKOHTPOJIb - BJIaJIETh HAaBBIKAMU T103HABATEIbHOW pEQIIEKCUH KaK OCO3HAHUSA

COBEpIIIAEMbIX JEHCTBUI M MBICIIUTEIHHBIX MPOIIECCOB, HX PE3YIbTATOB,
BIIQJIETh CHOCOOaMU CaMOIIPOBEPKH, CAMOKOHTpPOJSI IMpolecca U
pe3ylbTaTta pelieHusl MaTeMaTHIeCKON 3a/1auH;

- MpeABHUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH MPU pPEHICHUU
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3a/ladyl, BHOCUTh KOPPEKTUBbI B JI€ATEIHHOCTh HA OCHOBE HOBBIX
OOCTOSITENTLCTB,  JAHHBIX, HAWJIEHHBIX  OMIMOOK,  BBISIBICHHBIX
TPYAHOCTEM;

- OLIGHWBATh COOTBETCTBUE DPE3yJbTaTa IETU U YCIOBHSIM, OOBSICHSATH
MIPUYMHBI JOCTUKEHUS WIA HETOCTHXKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

OcnoséHnble noxkazamenu OUCHKU npedmemublxpes’yﬂbmamoe:

1) cBOOOIHO OIEpUPOBATH TOHATUSMH: PALMOHAIBHOE YUCIO, OSCKOHEYHAs MEpUOIYecKast
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHMCIO, MHOKECTBA PALMOHAIBHBIX U JAEHCTBUTEIbHBIX
YHCel, MOAYJb JICHCTBUTENBHOTO YHCIA; MPUMEHATh IpOOM M TPOLEHTH I PEIICHHS
NPUKIAAHBIX 3aJad W3 Ppa3IM4YHBIX OTpaciedl 3HaHUH W peaJbHOM KHU3HHM; IPUMEHSTbH
npuOIMKEHHBIE BBIYMCICHUSA, TMpaBHJIA OKPYIJICHHSA, TPHUKUAKY W OLEHKY pe3yibTara
BBIUMCIICHUH; CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LEeJIbIM II0Ka3aTeleM,
HCIOJIb30BaTh MOAXOASIIYI0 (OpMy 3alucH JACWCTBUTENBbHBIX YHMCENT JUId PELICHUS
NPAaKTUYECKUX 3ajjad M MPEJCTaBICHUS JaHHBIX; CBOOOJHO ONEPUPOBATH IOHATHEM:
apu(METHIECKUI KOPEHb HATYPaIbHOH CTENEHH; CBOOOIHO ONEPUPOBATH MOHATHEM: CTEIICHB C
palMOHANBHBIM [OKa3aTejleM; CBOOOJHO ONEepUpOBaTh MOHATUAMM: Jiorapudm yucia,
JECATUYHbIE W HaTypallbHbIe JIOTapu(MbI; CBOOOJHO ONEPUPOBATH TMOHSATHIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHCJIOBOI'O apryMeHTa; ONEepHpOBAaTh MOHATUSMH: APKCHHYC,
aApPKKOCHHYC M apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

2) cBOOOIHO OMEPUPOBATh MOHATUSMU: TOXICCTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUSI U YPaBHEHUA-CJIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA, IPUMEHATH pa3IMuHbIC
METO/bl pEIIEHUs] palMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX YpaBHEHHH, NPUMEHSITb METOA
MHTEPBAJIOB JUIsl PELIECHUS HEPABEHCTB; CBOOOJHO ONEPUPOBATh MOHITUSIMH: MHOTOYJIEH OT
OJTHOM MepeMeHHOH, MHOTOYJIeH C LIeJIbIMU K03(puiineHTaMu, KOpHU MHOTOWIEHA, TPUMEHSTh
JielIeHe MHOIOWIEHa Ha MHOTOWIEH C ocTaTkoMm, Teopemy besy u teopemy Buera s
pemieHust 3ajxad;  CBOOOJHO ONEPUPOBATh MOHATHAMM: CUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpUlla, ONPEAENUTENb MATpUlbl 2 X2 U €ro TreoOMETPUYECKHH CMBICI, HCIOJb30BaTh
CBOWCTBA OMpeAenuTess 2 X 2 JUIsl BBIUMCIEHUS €0 3HAYeHUs!, IPUMEHATh ONpPeAETUTENH s
pElIeHNs CUCTEMBbl JIMHEWHBIX YPaBHEHMH, MOJEIUPOBATH pEalbHbIE CUTYallUd C IOMOIIBIO
CHCTEMbI JINHEHHBIX ypaBHEHMH, MCCIEI0BATh MOCTPOCHHbIE MOJENIN C MOMOIIBIO MAaTpHUI] U
ONPEACINTENECH, WHTEPIPETUPOBATh MOJYYEHHBIM PE3YyJbTaT, MCIOJIb30BaTh CBOMCTBA
JIEUCTBUH C KOpPHAMM JUIsI TNpeoOpa3oBaHMs BBIPAKEHWH; BBIMOIHATH IMPeoOpa3oBaHUS
YHCJIOBBIX BBIPAKEHUH, COJEpKAIIMX CTENEHU C pallOHaJIbHBIM IOKa3aTeeM; UCIIOJIb30BaTh
CBOWCTBa JorapuMOB Ui NpeoOpa3oBaHMsl JIOrapuPMHUUECKUX BBIPAKEHH; CBOOOIHO
OIIEpUPOBATh MOHATUSAMU: UPPALMOHAIBbHBIE, TTOKa3aTeNIbHbIE U JIOTapU(PMUUECKUE YPaBHEHUS,
HAXO/UTh MX PEIIEHUS C MOMOIIbI0 PAaBHOCUJIBHBIX MEPEXOJ0B MU OCYIIECTBISISI MIPOBEPKY
KOpHEH; NpUMEHATh OCHOBHBbIE TPUTOHOMETpHUYEcKHe (GOpMyNbl Ui TpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUN; CBOOOJHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE
ypaBHEHHE, TMPUMEHATh HeoOXoaumble (OpPMYyNBl Ui pEIIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHX YpPaBHEHUH; MOJIEIMPOBATh pPEANbHbIE CUTYAIlMM Ha sI3bIKE aireOpsl,
COCTaBJISTh BBIPAKEHHUS, YpaBHEHHUS, HEPABEHCTBA 110 YCJIOBHUIO 3a/ayH, WCCIEI0BaTh
MIOCTPOEHHBIE MOJIENH C HCIIOJIb30BAaHUEM afmrapara ajreOpsl.

3) cBOOOAHO oOMEepHUpOBaTh MOHATHAMHU: (YHKIHUS, CrOCOOBI 3amaHus (QYHKIUH, B3aUMHO
oOpaTHble (YHKUUHU, KOMOO3MLHUSA (GYHKUMH, rpaduk (DYHKIHMH, BBIIOIHATH 3JI€MEHTAapHbIC
npeoOpa3oBanus rpadukoB (GYHKIUH; CBOOOJHO ONEpUPOBATH MOHATUAMU: 00JacTh
ONpeNieIeHus] W MHOXKECTBO  3HaueHUH  (yHKIMM, HyId (QYHKIUH, TPOMEXYTKU
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBATh MOHATUAMU: YETHBIE M HEYETHbIE (DYHKUHUU,
nepuoanveckue (QyHKIHUU, TPOMEXYTKA MOHOTOHHOCTH (DYHKITMH, MAaKCUMYMbl U MUHHUMYMBI
dbyHKIMKM, HauOoNbIIEE W HAaWMEHbINEe 3HAaYeHHUE (YHKIMH HAa TMPOMEXKYTKE; CBOOOIHO
OIIEPUPOBATH MOHATHAMM: CTETIEHHAs! (YHKIHUS C HATYPAIbHBIM U IIeJIbIM [TOKa3aTesieM, rpapuk

7




CTENEeHHON (DYHKIMM C HaTypaJlbHBIM U LIEJIbIM [TOKa3aTenaeM, rpaduk KOpHsS n-Oi CTENEHU Kak
¢byHKIMH OOpaTHOM CTENeHM C HaTypalbHBIM II0Ka3aTeleM; OIEPHPOBATH TMOHATHSIMMU:
JUHEWHas, KBaJpaTU4yHas M JApOOHO-IMHEHHAas (DYHKLUMHU, BBIIOJHATH 3JIEMEHTapHOE
UCCIIEIOBAaHNE M  TOCTPOGHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMH:
HoKa3aTejabHass M Jorapupmuueckas (QpyHKIMHM, MX CBOMCTBA U rpaduKH, HCIOJIb30BaTh HX
rpaduKu U pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKAs
OKpPYKHOCTb, ~ ONpEJAEICHUE TPUTOHOMETPHUUECKUX (YHKLUUH  YUCIOBOIO  apryMeHTa;
UCTOJb30BaTh Tpaduku (GYHKIMHA Ui KCCIEAOBAaHUS TMPOIECCOB M 3aBHUCHUMOCTEH NpU
pelIeHNH 3a7a4 U3 APYruX y4eOHbIX IPEAMETOB U PEeaJbHOM KM3HH, BbIpaXaTh (opMmyiamu
3aBUCHUMOCTH MEKIy BEITUYUHAMU;

4) cBOOONHO ONEPUPOBATH HOHITUSIMHU: apUPMETHYECKas M TEOMETPUYECKas IMporpeccus,
0eCcKOHEeuHO yOBIBaOIIasi TeOMETPUYECKast MPOTPECCHs, TMHEHHBINA M SKCIIOHEHIIUAIBHBIA POCT,
(bopMyIa CIIOKHBIX MIPOLIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIIOIb30BaTh MPOrPECCUU
JUISL pEeUIeHUs PeajibHBIX 3a]ad MPUKIATHOTO XapaKTepa; CBOOOAHO ONEPHUPOBATH MOHATHIMH:
[I0CJIe/I0BATENbHOCTb, CIOCOOBI 3aJaHMsI ITOCIIE10BAaTEIbHOCTEH, MOHOTOHHbBIE U OTPaHUYECHHBIE
IIOCJIEI0BATEIbHOCTH, IIOHUMATh OCHOBBI 3apPOKJICHUS MAaTEMaTHYECKOr0 aHaIM3a KaK aHaau3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSMU: HENpPEpbIBHbIE (YHKLHH, TOUYKU
paspbiBa rpaduka (QYHKIWH, acUMITOTHl rpaduka (YHKIUH; CBOOOJHO OIEPUPOBATH
NOHATHEM: (YHKIIWS, HEMPEPbIBHAS HAa OTPE3Ke, MPUMEHATh CBOMCTBA HENMPEPHIBHBIX (DYHKITHIA
JUI pelleHus 3ajady; CBOOOJHO ONEpPUpPOBATH INMOHATHSAMM: IE€pBas W BTOpas MPOU3BOAHBIE
¢byHKIMHU, KacaTenbHas K TpaguKy (GyHKIIMH; BEIYUCIATH POU3BOTHBIC CYMMBI, IPONU3BEICHHUS,
YaCTHOIO M KOMIIO3UIMM JBYX (YHKUUH, 3HATh HPOM3BOJHBIE 3JIEMEHTAPHBIX (YHKLHMH;
HCI0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIICHU 3a1a4.

5) cBOOOAHO OmEPUPOBATH MOHATUSMH: MHOXECTBO, OIEPAlMA HAJ MHOXECTBAMH;
HCIO0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar i ONMCAHUS PEAJbHBIX MPOIECCOB U
SBJICHUM, TpU PpEIICHUH 3a1ad U3 JPYruxX Yy4eOHbIX MHpPEIMETOB; CBOOOJHO OIEPUPOBATH
MOHATUSAMM: OIPEIECICHUE, TEOpPEMa, YpPaBHEHHUE-CIEICTBHE, CBOMCTBO MaTEMaTUYECKOIO
00BEKTa, 10KA3aTeNIbCTBO, PABHOCUIIbHbBIE YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOIHO OTEpUPOBATh MOHITHUSMH: HATYPAILHOE H LIEJI0C YHCII0, MHOXKECTBA HATYPaIbHBIX
U LEJBIX YUCEJI, UCIIOIB30BaTh Npu3HaKku Aeaumoctu nensix uncen, HOJ u HOK naTypaibHbIX
qycen JUIsl pelleHus 3a/1a4, IpUMEHATh alropuT™ EBkiuaa; cBoOOIHO onepupoBaTh MOHITHEM
OCTaTKa 110 MOJYJIIO, 3allMChIBaTh HAaTYPAJIbHbIE YMCIIA B Pa3JINYHBIX MO3MIMOHHBIX CHUCTEMAX
CUMCJICHHS; CBOOOJHO OIEpUpPOBaTh MOHITUSAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX ~ YMCEeJ, NpPEeACTaBIsATh KOMIUIEKCHBbIE 4YHciaa B  anreOpandyeckod H
TPUTOHOMETPUUYECKON (hopMe, BBHIIOIHATh apu(pMeTHYecKue ornepanui ¢ HUIMH U U300paxkarhb
Ha KOOPAMHATHOM INIOCKOCTH.

7) cBO0OO/IHO OTIepUPOBATh MOHSITUSIMHU: UppalMOHAIIbHBIE, MOKa3aTelbHbIE
u JorapuMuyeckue HEpaBEHCTBA, HAXOJIUTh WX pEIIEHUS C MOMOIIBI0 PABHOCHIBHBIX
MEPEXO0/I0B; OCYLIECTBJIATh OTOOP KOPHEW MpHU pElIeHUU TPUTOHOMETPUYECKOTO YpaBHEHUS;
CBOOOJHO  ONEpPHpPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPaBEHCTBO, MPUMEHSTH
HeoOxouMble (POPMYJIBI Ul PEHICEHHUsS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;
CBOOOJHO  ONepupoBaTb  MOHATHSMM:  CHCTEMa M COBOKYNHOCTb  ypaBHEHUH
Y HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CIIEACTBHS, HAXOAUTh PEUICHUS] CUCTEMBI U
COBOKYITHOCTEH palMOHAJIbHBIX, HMPPALUOHANBHBIX, MOKa3aTeJIbHBIX M JIOTapHU(PMUUECKHX
YpaBHEHUI U HEpaBEHCTB; pellaTh palMOHAIbHbIE, HpPpalMOHANIbHBIE, IOKa3aTellbHbIE,
norapupMUUEcKre U TPUTOHOMETPUUECKHE YPaBHEHUS U HEPABEHCTBA, COJIEpIKaINe MOTYIH U
napaMeTpbl; MPUMEHATh TpapuyecKre METOIbl JJIs PEeUIeHHs] ypaBHEHUNW M HEPaBEHCTB,
a TaKXke 3aJjad C IapaMeTpaMM; MOJEIMPOBaTh peajbHbIE CUTYallMM Ha SI3bIKE ajreOphl,
COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA M HX CHUCTEMBI IO YCJIOBHIO 33/ayH,
UCCIIeI0BaTh IOCTPOCHHBIE MOJIEIH C UCIIOIb30BaHUEM amrapara ajareOpbl, HHTEPIPETUPOBATD
MOJTyYEHHBIN pe3yybTarT.

8) cTpouTh rpauKu KOMIO3HIUH (YHKIHA C NOMOLIBIO DJIEMEHTAPHOTO WCCICIOBAHHS H
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CBOWCTB KOMIIO3WIIMM JBYX (YHKIUH; CTPOUTh TEOMETPUYECKHE O0O0pa3bl ypaBHCHHH U
HEpaBEHCTB Ha KOOPJAWHATHOHM IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: Tpaduku
TPUTOHOMETPUYECKUX (YHKIHIA; TPUMEHATh QYHKIUH TSI MOACIMPOBAHHUSA M HCCICIOBAHUS
peabHBIX MPOIECCOB.

9) wucmonmb30BaTh MPOHM3BOMHYIO ISl  HCCIIENOBaHHMs (DYHKIMM HAa MOHOTOHHOCTB
U DKCTPEMYMBI; HAXOIUTh HauOOJbIEe U HAaMMEHbIIEe 3HAUYCHHUS (YHKIUU HETPEPhIBHON Ha
OTpPE3KE; UCIOJIB30BATh MPOU3BOAHYIO ISl HAXOXK/ICHHS HAMIYYIIeTO PEHICHUS B IPUKIAIHBIX,
B TOM YHCJI€ COLUAIBHO-KOHOMUYECKUX, 3a/1a4ax, JUIsl OMpPEeeSICHUs] CKOPOCTH M YCKOPEHHS
mporecca, 3aJaHHOro (OpMyJIod WIM TIpadUKOM; CBOOOIHO ONEPUPOBATH IOHATHSIMU:
nepBooOpasHasi, onpeeIEHHBIA HHTETPall, HAaXOAUTh EPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKITHIA
U BBIYUCIIATH HHTErpall o popmyine HeroToHa—JIeiiOHmMIa; HaXOAUTh MJIOMAAN TUIOCKUX (HUryp
U O0bEMBI TE C TMOMOINBIO HWHTErpaja; HWMETh MPEACTaBICHHE O MaTeMaTHYeCKOM
MOJICTMPOBAaHNHM Ha TPHMEpE COCTaBlIeHHA JaupepeHInaNbHbBIX YpaBHEHUH; pemarb
NPUKIIAJHBIE 33/1a4M, B TOM YHCJIE COLMATBHO-3KOHOMUYECKOTO M (DPU3NYECKOTO XapakTepa,
CpEICTBAMU MAaTEeMaTHUECKOTO aHAIIN3a.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMH MOHSATHSIMHU CTEPEOMETPUU IPU PCIICHUH 3a1ad M
NPOBEJCHUN MAaTEMaTHYECKUX PacCyKIACHHI; MIPUMEHATh aKCHOMBI CTEPEOMETPHHU U CICICTBUS
U3 HHUX TPH PEIICHHH TeOMETPHUYECKUX 3a7ay; KIACCU(PHUIMPOBATH B3aUMHOE PACIIOIOKEHHE
OpsSIMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE; CBOOOTHO ONEPHPOBATH MOHSATHAMH, CBSI3aHHBIMHU C YIJIaMH B IPOCTPAHCTBE:
MEXIy NPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSMOW M IUIOCKOCTBIO; CBOOOJIHO OMEPUPOBATH
MOHSTHAMH, CBSI3aHHBIMH C MHOTOTPaHHMKaMH; CBOOOJHO pacrio3HaBaThb OCHOBHBIC BHIbI
MHOTOTPAaHHUKOB  (TMpW3Ma, THUpaMHuaa, NPSAMOYTOJbHBIA  Mapajuieienunesn,  Kyo);
KJIacCH(HUIMPOBATh MHOTOTPAHHHUKH, BBIOMpAas OCHOBaHHS JUIS KiacCH(UKAIMK; CBOOOIHO
OTIEpPUPOBATH MOHATHSAMH, CBI3aHHBIMHU C CEYCHHEM MHOTOT'PAaHHHUKOB IIOCKOCTBIO; BBIITOIHSATH
napajulellbHOe, LEHTPAJbHOE M OPTOTOHAJIbHOE IPOEKTHpPOBaHHE (UIYyp Ha IUIOCKOCTb,
BBHITIOJIHATE M300pakeHHst (QUryp Ha TUIOCKOCTH; CTPOHWTH CEYEHHUS MHOTOTPaHHHKOB
Pa3IUYHBIMU METOAAMH, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (GUTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHCIATH IUIONIATN TTOBEPXHOCTEH
MHOTOIPaHHHUKOB (IIpU3Ma, MUPaMUAA), TEOMETPUUYECKHX Tel C TpUMEHEHHEeM (QopMyI;
CBOOOJHO  ONEpUPOBATh TOHATHSMH: CHMMETPUST B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTb CHMMETPUU (UTYpBI; CBOOOIHO
OTIEpPUPOBATH TOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOPIMHATAM B IMPOCTPAHCTBE;
BBINOJIHATE JACUCTBUS HaJ BEKTOpaMM; pellaTh 3a7ayd Ha JI0Ka3aTeJIbCTBO MaTeMaTHUECKUX
OTHOIICHUHA W HAaXOXJICHHE T'€OMETPUYECKUX BEJIMYWH, MPHUMEHSS H3BECTHBIE METOIBI TPHU
pelIeHNH MaTeMaTHYeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIO0KHOCTHU; NPUMEHSTh
MPOCTEUIINE TPOTPAMMHBIE CpEICTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH
peLIEHUH CTEPEOMETPHUECKUX 3a/ad; H3BJIEKaTh, MPEOOpPa3OBBIBATE U MHTEPIPETUPOBATH
WH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPHUIECKUX (PHUTypax, MPEJACTABICHHYIO Ha YepTekKax
U pUCYHKaX; MPUMEHSATHh IMOJy4YeHHbIE 3HAHHMsS Ha IMpaKTHKe: CPaBHUBATh W aHAIM3HPOBATH
peanbHBIE CUTYallH, TPHUMEHSATh W3YYEHHBIE TMOHATHS B TPOIECCe TIOMCKA PEIICHHS
MaTeMaTHYeCKl CQOPMYJIMPOBAHHOW MpPOOJIEMbI, MOJEIUPOBAaTh pealibHble CHUTYyalluu
Ha SI3BIKE TEOMETPHH, HCCIIE0BATh MTOCTPOSHHBIE MOJIENIN C MCIIOIB30BAaHUEM T'€OMETPHIECKUX
NOHATUH W TeopeM, ammapara ainreOpbl, pelaTh MpPaKTHYECKUe 3aJayd, CBS3aHHBIE C
HaXOXXJICHHEM TeOMETPUYECKHX BEJIMYWH, WMETh NpPEICTaBICHHS OO0 OCHOBHBIX JTarax
Pa3BUTHS TEOMETPUH KaK COCTaBHOM 4acTH (pyHAaMeHTa pa3BUTHsI TEXHOJIOTUH.

11) cBOOOTHO OMEPUPOBATh MOHSATHIMH, CBS3aHHBIMH C IMJIMHAPHYCCKOH, KOHHYECKOH H
cepruueckoil MOBEPXHOCTSAMH, OOBACHATH CIIOCOOBI MOJYYEHMS; ONEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMHU C TeJlaMH BPALICHUS: IUJIMHIPOM, KOHYCOM, cepoil W mapoMm; pacro3HaBaTh
Tesla BpalleHus (UWIMHAP, KOHYC, cepa M map) U OOBACHATH CIOCOOBI MOJYYEHHUs Tell
BpaIICHUs; KJIAaCCH(HUIMPOBATh B3aUMHOE DPACHOIOKEHHE CEepbl M IUIOCKOCTH; BBIYHCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpamleHHs, 00bEMBI M MIJIOMIAIN TOBEPXHOCTEH
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MHOTOI'PaHHUKOB U TeJl BPALLlCHHsI, FEOMETPUYECKHUX Te C NMPUMEHEHUEM (popMyi; cBOOOIHO
OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOMHALMSAMH Tell BPALCHUS ¥ MHOTOTPAaHHUKOB!
MHOTI'OI'pDAaHHHK, BIHCaHHBI B cdepy M ONMCaHHBI OKOJIO cdepsl, cdepa, BIUCaHHAs B
MHOTOTPaHHUK WJIM TEJIO BpPALUEHUS; BBIUUCIATH COOTHOLIEHMS] MEXAY IUIOMIAIIMU
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 IPeOoOPa30BHIBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PHUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKaX; CBOOOJIHO OIIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE; BBIIOIHATH ONEPALIH
HaJ BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKApTOBOM CUCTEME KOOpPJUHAT; peliaTh
reOMETPHUECKHUE 3a/1a4M Ha BBIUMCIIEHUE YIJIOB MEXy NMPSMBIMHU U IJIOCKOCTSIMHU, BBIYMCICHHUE
paccTosHUM OT TOYKU A0 IUIOCKOCTH, B II€JIOM, HAa NPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOAa IpPH PpEIIeHUH; CBOOOJHO ONEpPUpPOBATH IMOHATUSAMH, CBS3aHHBIMU C JBM)KEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KCHUH; BBIMOJIHATh MU300paKEHUSI MHOTOTPAHHUKOM H Tel
BpallEHHs NP MapajuleIbHOM NEpeHOoce, LIEHTPAIbHOM CUMMETPUH, 3€pKaJIbHOW CUMMETPHH,
IIPH TIOBOPOTE BOKPYT MPSIMOii, IpeoOpa3oBaHus MOI00uUS; CTPOUTH CEUEHUSI MHOTOTPaHHHKOB
U TeJl BpallleHUs: CeUeHMs LUIMHpa (MapajuiebHO U NepIeHIMKYIISIPHO OCH), CeUeHHs KOHYyca
(mapanienbHOE OCHOBAHMIO M MPOXOJSIEE Yepe3 BEPIUMHY), CEYEHHUs IIapa; HCIOJb30BaTh
METOJIbl MOCTPOEHUSI CEUYEHUMN: METOJ CJIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METO]
IEepEeHOCca CEeKYyIeH IUIOCKOCTH; JOKa3blBaThb TI€OMETPUYECKHE YTBEpPXKIEHUS; IHPUMEHSTbH
reoMeTpuueckue (akTbl I pEIICHUS CTEPEOMETPHUYECKUX 3a4ad, NPEAIoIararoiinux
HECKOJIbKO ILIaroB PELICHMs, €CJIM YCIOBMs NMPUMEHEHUS 3aJjaHbl B SBHOW M HEABHOU (opme;
pemate 3agayd  Ha JI0Ka3aTe€IbCTBO MAaTEMaTMYECKUX OTHOUIEHMH M HaXOXJCHHE
IE€OMETPUYECKUX  BEJIMYUH; INPUMEHATh HNPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHMKAI[MOHHbIE CHUCTEMbl HPHU PEIIEHUU CTEPEOMETPUUECKUX 3aJay; HPUMEHSThH
[IOJlyYeHHbIE 3HaHMS Ha IPAKTHKe: CpaBHUBAaTh, AHAJIW3UPOBAaTh U OLIEHUBATh peaJIbHbIC
CUTYalluH, IPUMEHITh U3yUEHHbIE MMOHATHS, TEOPEMBI, CBOIICTBA B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4eCcKu c(OpMYIHMPOBAHHOM MPOOIEMBI, MOJICINPOBATh PEAIbHBIE CUTYAI[MH HA S3BIKE
re€OMEeTPUH, UCCIEA0BATh OCTPOCHHBIE MOJIETH C UCIOJIb30BaHUEM I€OMETPUUECKUX MOHATUN
U TeopeM, ammaparta aiareOpsl, pemaTh MPaKTHYEeCKHE 337ayM, CBA3aHHBIE C HAaXOXJIECHUEM
reOMETPUUYECKUX BEIMYMH; UMETh MpeACTaBIeHUsI 00 OCHOBHBIX 3Tallax pa3BUTHS I'€OMETPUU
KaK COCTaBHOW 4acTH GpyHAaMeHTa pa3BUTHsI TEXHOJOTHIA.

12) cBOOOAHO oOmepuUpoBaTh MOHATUSAMH: Tpad, TMIOCKUE Tpad, CBI3HBIA Tpad, MyTh
B Trpade, lenb, IUKI, AEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIYYalHOTO SKCIEPUMEHTA;
CBOOO/IHO OIEPUPOBATh MOHATUSAMU: CIYH4alHBIN SKCIIEPUMEHT (OMBIT), CIydailHOE COOBITHE,
JJIEMEHTapHOE cllydailHoe CcOoOBbITHE (3JIEMEHTAapHBIA HCXO0J) CIy4alHOTO OIBbITA, HAXOIUTh
BEPOATHOCTH COOBITUM B ONBITaX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITUSMU;
HaxXoAuTh U (OPMYIUPOBATH COOBITHSA: MEpeceueHHe, OObEAUMHEHUE JTaHHBIX COOBITHIA,
cOOBITHE, TPOTUBOIOIOKHOE AAHHOMY, HCIOJB30BaTh AMArpaMMbl Oijiepa, KOOPAWHATHYIO
OpSIMYyIO JUIS pELIeHHs 3a/ad, IO0Jb30BAaThCA (POPMYNION CIIOKEHHUS BEPOSITHOCTEH JUIs
BEPOATHOCTEM JBYX M TpeX CIydyalHBIX COOBITHI; ONEpUpOBaTh MOHSTHUSIMH: YCJIOBHas
BEPOSTHOCTb, YMHOXKEHHE BEPOSITHOCTEH, HE3aBUCHUMBIE COOBITHS, JEPEBO CIIy4aifHOrO
SKCIIEPUMEHTA, HAXOJUTh BEPOSTHOCTU COOBITHI C MOMOIIbIO MpaBHJIa YMHOXEHHS, JepeBa
CIIy4aifHOrO OMbITa, UCHOJB30BaTh (HOpMyNy IMONHOM BeposTHOCTH, (Gopmyrny baiteca mpu
pelleHnr 3a/ay, OMNpeAeNsATh HE3aBHUCHUMOCTh COOBITMH 1O (opMmyine M MO OpraHu3aluu
CIIy4ailHOrO 9KCIEPUMEHTa; NPUMEHITh M3y4YeHHble KOMOMHATOpHBIE (QOPMYINIBI IS
MIEPEYUCIICHUS 3JIEMEHTOB MHOXKECTB, JIEMEHTAPHBIX COOBITHH CIIy4allHOTO OIbITa, PEeIIeHUs
3aja4d 10 TEOPUU BEPOATHOCTEH; CBOOOJHO ONEpUpPOBATh MOHATHAMM: OMHAPHBIA CIy4alHBINA
OTBIT (MCTBITAHUE), YCIIEX U HEyJaua, He3aBUCHUMbIE UCIIBITAHUSI, CEpUsl UCIIBITAHUNA, HAXOIUTh
BEPOSITHOCTH COOBITHI: B CEpUM HCHBITAHMHA JIO TEpPBOrO yCHexa, B CEPUM HCIBITAaHUI
bepHymiu, B ombITe, CBA3aHHOM CO CIy4alHBIM BBIOOPOM M3 KOHEUYHON COBOKYITHOCTH;
CBOOOJHO ONEPUPOBATh MOHATHUSAMH: ClIydailHas BEJIWYHMHA, paclpelielieHue BEpOSTHOCTEH,
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JyarpaMmma pacnpezeneHus, OnHapHas cilydaiiHas BEJIMYMHA, TEOMETPHUECKOoe, OMHOMHUAIBHOE
pacnpezeieHue.

13) omepupoBaTh MOHATHUSMH: COBMECTHOE pAaCIpEICICHUE [BYX CIIy4allHbIX BEJIUYHUH,
WCIOJb30BaTh TaOJMIy COBMECTHOTO paCHpeAeieHHus JABYX CIIy4alHBIX BEJIMYMH JUIA
BBIICIICHUS. PACHpPElEICHUs] KaKIOW BEIUYMHBI, ONPEICIICHUS HE3aBHUCHUMOCTH CIy4alHBIX
BEJIMYMH; CBOOOJHO OIEpUPOBATh IIOHATHEM MAaTEMaTUYECKOTO OXHUAAHUA ClydalHON
BEJIMYMHBI (pacrpeseeHns), IPUMEHITh CBOICTBa MaTEMAaTHYECKOTO OXKHUIAHUS IPU PELLICHUN
3aja4, BBIYUCIATH MATEMaTHYECKOE OXHJIaHHE OWHOMHUAIBHOTO M TE€OMETPUYECKOTO
pacrpeniesnieHuii; cBOOOJHO ONEpUPOBaTh HMOHATHAMM: JAUCHEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
CIIy4alHOM  BEJIIMYUHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUU  CIyYalHOM  BEJIMYHHBI
(pacnpenieneHusl) Opy pelICHUM 3a/ad, BBIYUCIATH JAUCHEPCUI0 M CTaHJAPTHOE OTKJIOHEHHE
TEOMETPHYECKOT0 U OMHOMHAIBHOTO  PACHpeleNieHHi;  BBIYHCIATH  BBIOOPOYHBIC
XapaKTepUCTUKH IO JaHHOM BBIOOPKE W OLIGHUWBAaThb XapaKTEPUCTUKU TIeHEepaIbHOU
COBOKYITHOCTH JIAHHBIX N0 BEIOOPOUYHBIM XapakTepucTukam. OLEeHUBATh BEPOSTHOCTH COOBITUI
U TIpOBEPATH  MPOCTEHIIME  CTATUCTUYECKUE  TMIOTE3bl, IOJb3YSICh  U3YYCHHBIMU
pacnpeneIIeHUsIMHU.
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2. CTPYKTYPA U COJAEPXKXAHUE YYEGHOI'O ITPEJIMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUAbI y4eOHOH padoThI

JJIS OYHOM (hopMBI 00yUeHUsA

Buj yueOHoi1 padoThI Oovem uacos

YueOHasi Harpy3Ka (Bcero) 336
AyautopHasi yyeOHasi Harpy3ka oOyuamwiunerocsi (Bcero) B TOM 308
qucye:
TEOpeTU4ecKoe o0ydeHne 202
MPAKTUYECKHUE 3aHSITUS 98
npo¢eccHOHAIHLHO-OPUEHTHPOBAHHOE CO/IeP:KAHUE

JIEKLIUA 12

IIPAKTUYECKHE 3aHITHS 10
CamocrosiTesibHas pabora o0yuyawuierocs (Bcero) 20
Koncyabranumn 8
IIpomeskyTouHasi aTTecTanus B GopMe 9K3ameHa 8

Bcepoccuiickas npoBepouHast padoTa (IIpy HaJWYUU 10 TaHHOMY Yu4eOHOMY
OpeaMeTy), OpraHu3yeMas B paMKax MEpONpHUSITUA 10 OLEHKE KadecTBa
oOpa3oBaHus, MPOBOJUTCA 32 CUET 00bEMA BPEMEHH, OTBEIECHHOTO Ha y4eOHBIH
peIMeT, COrJIaCHO HOPMaTHUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTu4ecKuii IJIaH U cojiep:KkaHue ydyeOHOro npeaMmera «MaTtemMaTuka»

JUIs1 O4HOM (hOpMBI 00YUICHUS

HaumenoBanue Copep:xaHue y4eOHOI0 MaTepUasia NPAKTHYECKUE 3aHATHS, OoBbem
pa3/iesioB U TeM CaMoOCTOsITeJIbHAsI padoTa 00y4arIMuXCcs 4acoB
1 2 3
1 cemecTp 90/42
Pa3nes 1. YUncaa u Biuncienns. MHoxkecTBa.
Tema 1 Coaep:xaHue yueOHOro MaTepuaJia 8/2
Pa3zBurtue 1 1.Ilenble u panpoHabHble yncna. JlefictBurensublie yncina. [lpubnmxennslie Beruucaenus. [Ipubnmxennoe 3HaueHue
MOHSATHSA 0 YHCIIe BEJIMYMHBI M TOTPEITHOCTH MPUOJIMKCHUH. 2
2 2.KommnekcHeie yncna. ApudmMerndeckue 1eHCTBUS HaJ KOMIJICKCHBIMU YHCIIAMHU. 2
3 3.KomrmuiekcHbie uncna. Tpuronomerpudeckas popma 3amvicu 4uciia 2
4 4. llpakTnuyeckast padora Ne 1 «[loHsTHE MHOXKECTB YHCEID» 2
5 5.BxoaH0i1 KOHTPOJIb 2
Pasznen 2. ®yHkuuu u rpadpukn
Tema 2 Coaepxkanue yueOHOro MaTepuaa 8/4
DyHKIUM, UX 6 1.®yukiuu. CnocoOsl 3a1anus ynkuuu. 'paduku pyaxknuu. CoiictBa GyHKINN. 2
CBOIICTBA N 7 2.06patsble QyHKIuu. O61acTh onpenenenus U 00aacTe 3HaueHuit oopatHoil GpyHkimu. I'padgux obpaTHON QyHKIUH. 2
rpaguxu. CrnosxHas QyHKIUS (KOMIIO3HIINS)
8 3.IIpakTnueckas padora Ne 2 «Dyukiuu. CoiicTBa GyHKIHN» 2
9 4 IlpeoGpazoBanue rpagukoB GpyHkiui. Bunsl npeobpazoBaHuii. 2
10 | 5.IIpakrtnueckas padora Ne 3 «IIpeobpazoBanust rpaukoB GyHKIUI» 2
11 | IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEP:KAHME 2
6. Onucanue MPoU3BOJICTBEHHBIX MPOIECCOB C MOMOIIbIO rpaduKOB QYHKITUI
Pa3nes 3. OcHOBbI TPUTOHOMETPHH
Tema 3 Coaep:kaHue y4e0HOro MaTepuaa 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe 1BuxeHue. TpuronoMerpudeckas OKpy>KHOCTb 2
ckue BoipaxkeHusi | 13 | 2.CuHyc, KOCUHYC, TAHT'€HC U KOTaHreHc uncia. OCHOBHbIE TPUTOHOMETPUYECKUE TOKAECTBA, 2
14 | 3.IlpakTuyeckas padora Ne 4 «Tpuronomerprueckue (pyHKIIMH YUCIOBOTO apTyYMEHTa 2
15 | 4.®opmynsl npuseneHust. CHHYC, KOCUHYC ¥ TAHT'€HC CYMMBI M Pa3HOCTH JIBYX yriioB. CHHYC U KOCHHYC JIBOMHOIO yIJia. 2

Dopmyel osIoBUHHOTO yria. [IpeoOpa3oBaHusi CcyMMbl TPUTOHOMETPHUECKHUX (YHKIMI B IPOU3BEACHHE U
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MIPOU3BE/ICHUs B CyMMY. BrIpakeHne TpUroHoMeTpuuecKux GyHKIIHMI yepe3 TAHTeHC MOJIOBUHHOTO apryMEHTa.

16 | S5.IIpaktuuyeckas padora Ne S «OcHOBHBIE (POPMYITBI TPUTOHOMETPUN 2
17 | 6.IlpeobpazoBanusi NPOCTEHIINX TPUTOHOMETPHUYECKHUX BhIPAKCHHIA. 2
18 | 7.IIpakTuyeckas padora Ne 6 «IIpeobpazoBanus NpOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUII 2
Tema 4 Coaeprxanue yueOHOIro MaTepuaJa 4/2
Tpuronomerpuye | 19 | 8. Tpuronomerpuueckue GpyHKIIMU, NX CBOWCTBA U IPadUKH 2
ckue pynkuun. | 20 | 9.IIpakrnyeckas pa6ora Ne 7 « TpuroHomerpuueckue QyHKIHN. 2
21 | 10.006patHble TpUroHOMeTpruYeckie PyHKIMHU. APKCUHYC, QpKKOCHHYC, ADKTAaHI'€HC YUCIIA. 2
Tema 5 Coaeprxanue yueOHOro MaTepuaJa 8/6
Tpuronomerpuue | 22 | 11.Ilpocreiinme TPUroHOMETPUYECKUE YPABHEHUS. 2
ckue ypaBHeHusi | 23 | 12.MeToibl pelieHus TPUTOHOMETPUUYECKUX YPABHEHH. 2
M HepaBeHCTBa. | 24 | 13.PemeHre TPUTOHOMETPUYECKUX YPAaBHEHUIA. 2
25 | 14.IlpakTtuyeckasi padbora Ne8 «lIpocreiiniue TpUroHOMETpUYECKIE YPABHEHUS 2
26 | 15.IIpocTeiimmie TPUrOHOMETPUYECKHUE HEPABEHCTBA. 2
27 | 16.I1pakTuyeckasi padbora Ne9 «lIpocreiiniue TpuroHoMeTpuYeCKue HEPAaBEHCTBAY 2
28 | 17.11paktuyeckas padora Nel() «CuctemMbl TPUTOHOMETPUUYECKUX YPABHEHUN» 2
Pa3nen 4. Crepeomerpust
Tema 6 Coaepxkanue yueOHOIro MaTepuaa 6/2
Beenenne B 29 | llpodeccHoHATHHO-OPHEHTHPOBAHHOE COePKAHNE 2
CTepeoMeTpHIO. 1.Buapl mitockux Guryp v ux miomajs. [IpakTHKO-OpMeHTUPOBaHHbIE 33/]a4l B Kypce FeOMEeTPHH Ha TJIOCKOCTH.
30 | IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COAEPKAHNE 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYpbl. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terparap. [lapasnnenenunen. 2
32 | 4. IlpakTnueckas padora Ne 11 «Ceuenus. 3agaun Ha TOCTPOCHUE CEUYCHUI. 2
Tema 7 Coaeprxanue yueOHOIro MaTepuaa 12/8
IIpsimble u 33 | 5.I1apannenbHOCTh NPSIMBIX U IJIOCKOCTEH. 2
IUIOCKOCTH B 34 | 6. IIpakTnyeckas padora Ne 12«llapanienbHOCTh IPSIMBIX M IIIOCKOCTEN. 2
npocrpancree. | 35 | 7. [lepneHaAuKyJIIPHOCTD MPSIMBIX U INIOCKOCTEH. 2
36 | 8. IleprienauKynsip ¥ HaKJIOHHAs. YTOJ MEXIY NPSIMON U TIIOCKOCTBIO. 2
37 | 9. Teopema o Tpex NepHEHANUKYISIPaXx. 2
38 | 10.ITpakTuyeckasi padora Ne 13 «Teopema 0 Tpex MePHEHIUKYIAPAX)». 2
39 | 11. [IByrpansslii yroa. [lepneHaMKyasspHOCTD ABYX INIOCKOCTEH. 2
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40 | 12. IlpakTnyeckasi padora Ne 14 «IlepneHuKyJIsIpHOCTb B IPOCTPAHCTBE. 2

41 | 13. 'eomeTpudeckue npeoOpa3oBaHus MPOCTPAHCTBA. 2

42 | 14. Ilpaktuueckas padora Ne 15 «IIpsimbie U TIIOCKOCTH B IPOCTPAHCTBE 2
Pa3znea S. Kopuu, crenenu u jorapudmnol.

Tema 8 Coaeprxanue yueOHOIro MaTepuaJa 10/6
Kopuu u 43 | 1.Kopnu u crenenu. KopHu HaTypajabHOW CTETIEHU W3 YHMCIIA U MX CBOMCTBA. 2
CTeNneHu. 44 | 2. IlpakTuyeckas pa6ora Ne 16 «Kopens N-oii cTeneHu U ero CBOMCTBa» 2

45 | 3. CreneHu ¢ pallMOHAJIbHBIMU [TOKA3aTEISIMU, UX cBOMCTBA. CTENEHM € JEMCTBUTEIbHBIMU [TOKA3aTESIMU, UX CBOWCTBA. 2
46 | 4. IIpakTuyeckas padora Ne 17«Crenenu ¢ parioHaIbHBIMU TOKA3aTENIMHU, UX cBOMCTBA. CTerneHu ¢ 2
JICHCTBUTEJILHBIMU IIOKA3aTeNIIMM, HX CBOMCTBAY.
47 | 5. UppanuoHajibHble ypaBHEHUs] U HEPABEHCTBA 2
48 | 6.11pakTHyeckas padora Ne 18 «ppanyoHaibHbie ypaBHEHUSI M HEPABEHCTBAY 2
49 | 7. Crenennas ¢ysakuus [IpeoOpa3oBaHus paliliOHaJIbHBIX, UPPALIMOHAJIBHBIX, CTETIEHHBIX BBIPAXKEHUH. 2
50 | 8. KopHu u crenenu 2
Tema 9 Cojaep:kaHue y4e0HOTro MaTepuaa 10/2
IToxa3zarenbnasa | 51 | 9. IlokazarenpHas QyHKIUS. 2
(VLTINS 52 | 10. oka3sarenpHble ypAaBHEHHUS. 2
53 | 11. Iloka3aTenpHble HEPABEHCTBA. 2
54 | 12. [loka3aTenpbHbIC HEPABEHCTBA M YPaBHEHUS. 2
55 | 13.CucTtembl NOKa3aTENIbHBIX YPABHEHUM. 2
56 | 14.IIpakTnyeckasi padora Ne 19 «Iloka3arenbHble ypaBHEHHs U HEPABEHCTBAY 2
Tema 10 Coaep:kaHue y4e0HOro MaTepuaia 16/4
Jlorapu¢gmsl. 57 | 15.Jlorapu¢m. IlpaBuina aeictBuii ¢ ntorapudmamu. [lepexo]] K HOBOMY OCHOBAHHUIO. 2
58 | 16. JleiicTBus ¢ jorapudMamu. 2
59 | 17. Jlorapupmuueckas GyHKIHS. 2
60 | 18. TpakTuyeckas padora Ne 20 «[IpeobpazoBaHms MOKa3aTEIBHBIX U JIOTAPU(OMUIESCKAX BBIPAKCHUN 2
61 | 19. Jlorapudmuuecknue ypaBHEHUs 2
62 | 20. Jlorapupmuueckue HepaBeHCTBA 2
63 | 21. Jlorapupmudeckne ypaBHEHUS] M HEPABEHCTBA 2
64 | 22.Cuctemsl JorapupMHUUECKUX YpaBHEHUN 2
65 | 23.I1pakTuyeckasi padora Ne 21 «Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBa» 2
66 | 24.KontponbHas pabora «/toru 1 cemectpa» 2
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Hroro

Jlexknuii — 90 yacoB

3a 1 cemectp

[TpakTryeckux padbot — 42 yaca

CamocrosiTenpHas paboTa 00yJaronuxcsi: MOArOTOBKA K SK3aMEHY 10
Koncynbranuu 4
[IpomesxyTounas arrectanus B GopMe IK3ameHa 4
2 cemecTp 112/56
Pa3nes 6. BekTopsl B mpocTpaHcTBe.
Tema 11 Coaep:xkaHue yueOHOro MaTepuaJa 10/6
Koopaunarer m | 67 | 1.IloHaTue BekTOpa Ha INIOCKOCTH U B IpocTpaHcTBe. Bubl BekTopoB. JlelicTBus ¢ BekTopamu. Onepanuu Haja 2
BEKTOPBI. BEKTOpaMH.
68 | 2.PemieHue mpakTHYECKHX 33/1a4. 2
69 | 3. [IpakTnyeckas padora Ne 22 «BeKkTOpbl B IPOCTPAHCTBE 2
70 | 4.Metoxn koopauHaT B npocTpaHcTBe. IIpsMoyronbHas cucrema KOOpAMHAT B IPOCTPAHCTBE. 2
71 | 5. Merox xkoopauHat B npoctpaHcTBe. KoopauHaTel BekTopa. CBsi3b MEX 1y KOOPAMHATAMU BEKTOPa U KOOPAMHATAMU 2
TOYEK.
72 | 6.Pemenue 3ana4. KoopimHaThl U BEKTOPbI 2
73 | 7. IlpakTnyeckas padora Ne 23 «MeTos1 KOOpIMHAT B TPOCTPAHCTBE» 2
74 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COEPKAHUE
8.IIpakTnueckas padora Ne 24 «KoopauHaTHas MII0CKOCTh. BbIuncienue paccTosiHUN U MJI0MIa1ei Ha TIOCKOCTH. 2
KosmuecTBeHHBIE pacyEeThI».
Pazgesa 7. MHOrOrpaHHMKHM M KPYIJble TeJia.
Copepxanue yueOHOro MaTepuasa 10/6
75 | 1. [lonste MHOTOrpaHHuKa. Ero anemMeHThl: BepiuuHsbl, pedpa, rpanu. Juaronans. Ceuenue. Bolykible 1 HEBBITYKIIbIE 2
MHOT'OT'PaHHHKH.
76 | 2.Ilpusma. [apanenenunen 2
77 | 3. Ilupamuna. Buasl nupamu/. 2
Tema 12
MuororpanHuKH 78 | 4. llpakTnueckas padora Ne 25 «[lnomaas NOBEpXHOCTH MHOTOIPaHHUKOB) 2
79 | 5.Cummerpus B npoctpanctBe. CUMMeTpHs B Ky0e, mapaienenumnese, npu3Me, nupaMusie. 2
80 | ITpodreccoHaILHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE 2
6.IIpumepsl cuMMeTpuii B mpodeccuu.
81 | 7. lIpakTuyeckas padora Ne 26 «IIpaBuibHbIE MHOTOTPAaHHUKH. 2
82 | 8. [IpakTuueckas padora Ne 27 « MHOTOrpaHHUKH 2
Tema 13 Copnepxanue yueOHOIro MaTepuaJa 8/2
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Tena Bpamennss | 83 | 9.llunuuap, nmimHapudeckas NoOBEpXHOCTh. [1no1aap noBepXHOCTH NMIMHAPA. 2
84 | 10. Konyc, koHMuYecKas NoBepXHOCTh. [ 110111a1b HTOBEPXHOCTH KOHYCA. 2
85 | 11.Yceuennslii koHyc. CeyeHHE yCEUEHHOI0 KOHyca 2
86 | 12. Illap u cdepa, ux ceuenus. Baumuoe pacnonoxenue chepbl U INIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe. 2
87 | 13. IlpakTnyeckas padora Ne 28 «Kpyrisie Tena» 2
Tema 14 Coaep:xkaHue yueOHOIro MaTepHaJia 8/10
O0bembI Te 88 | 14. IlonsTue 06véma. OcHOBHBIE CBOHCTBA 00BEMOB Tell. O0BEM MPAMOYTOIBHOTO MapalIeeUIe/1a, TIPU3MBL, 2
UWIMH]IpA.
89 | 15. IlpakTuyeckas padora Ne 29 «O0bEM MPAMOYTOIbHOIO NapajuIeenUIeNa, IPU3MBL, IIMIIMHIPA» 2
90 | 16. O6veM nupaMubl U KOHYCA. 2
91 | 17. Pemienue 3aga4d no teMe «O0BEM MUpaMUABI M KOHYCa» 2
92 | 18. IlpakTnyeckas padora Ne 30 «O0BEM MUpaMuUIBI M KOHYCa» 2
93 | 19. IlpakTtuyeckas padora Ne 31 «O06bEM mapa u wiomanb chepbh» 2
94 | 20. ITogobue Ten. OTHOMICHHE TUIONIAIeH TOBEPXHOCTEH 1 00hEMOB TIOJJOOHBIX TEIT 2
95 | 21. Ilpaktuyeckas padora Ne 32 «3mepeHus: B TeOMETPUN» 2
96 | ITpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
22. Ilpaktnueckas padora Ne 33 «Vcnonb3oBaHue KOMOMHAIIMI MHOTOTPaHHUKOB U TeJl BPAIlleHUs B PAKTHKO-
OPUEHTHPOBAHHBIX 33]]aUax).
Paspnen 8. Hayania maTteMaTH4ecKoro aHajmsa
Tema 15 Coaepsxanue yueOHOro MaTepuaa 4/2
IIpenen 97 1. [Ipenen nmocnenoBaTeIbHOCTH. 2
98 2. llpenen pyHKuMHU, OCHOBHBIE CBOMCTBA ¥ MPaBUJIA BHIYUCICHUS. 2
99 3.MIpakTnueckas pa6ora Ne 34 «[Ipenensn 2
Tema 16 Coaepxkanue y4eOHOro MaTepuaa 12/10
IIpoussoanass | 100 | 4.IloHsiTve npou3BOJHON (PYHKIIUH, €€ T€OMETPUUECKUIA U PU3NUECKUIN CMBICI. 2
101 | 5. TlpaBwia nuddepennmporanus. Tabnuia nponsBoaHbIX. JnddepernmupoBanne cioxxHbIX QYHKITAN. 2
102 | 6. IlpakTnyeckasi padora Ne 35«/luddepennmpoBanrie BoIpaKeHUIN» 2
103 | 7.I'eomerpuueckuii 1 pU3NUECKHil CMbICI TPOU3BOIHON 2
IIpojeccnoHaILHO-0OPHEHTHPOBAHHOE COAEPKAHUE 2
104 | 8.Ilpakruyeckas padora Ne 36 « Du3ruecKuii CMBICIT MPOU3BOIHOM B MPOGECCHOHATBHBIX 3a1auax).
105 | 9. MccnenoBanue syieMeHTapHbIX (PYHKIMNA HA MOHOTOHHOCTD U TOUKH IKCTpEMyMa. 2
106 | 10. MccrnenoBanue neMeHTapHbIX (PyHKIMI HAa HanOoJIblIee U HAaMMEHbIIIee 3HaYeHHE ¢ TOMOIIBIO IPOU3BOTHON 2
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107 | 11. llpakTuueckas padora Ne 37 «HauOospliiee 1 HauMeHblIee 3HaUeHUE (QYHKITMN Ha OTPE3KE 2
108 | 12. [IpumeHeHmre MPOU3BOIHON K UCCIEIOBAHHIO (DYHKIIMIA U TTOCTpOeHUIO TpadukoB. [Ipon3BotHbIe 00paTHOH U 2
KOMIO3UIMH PYHKIIHU.
109 | 13. Ipaxkruueckas padora Ne 38 «[IpuMeHeHre TPOU3BOIHON K UCCIETIOBAHNUIO (DYHKIIMIA U TIOCTPOCHUIO TPAPHUKOBY» 2
110 | IlpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COIEP:KAHME 2
14. IIpakTnuyeckas padora Ne 39 «HaxokaeHHe ONITUMAIILHOTO PE3YNIbTaTa C IIOMOIIBIO MPOU3BOTHON B MPAKTUYECKHUX
3aa4ax».
Coaep:xkaHue y4eOHOro MaTepuaJa 12/6
111 | 1.IlepBoob6pa3nas. Heonmpenenenuolit mHTErpas. 2
112 | 2. Cnoco0Obl HaX0k/JIeHUs] HEOIIPEIeJICHHOT'0 HHTerpalia 2
113 | 3. IlpakTnyeckasi padora Ne 40 «CriocoObl HAXOKICHUS HEONPESIICHHOTO HHTETPaJIa) 2
T 114 | 4. Onpenenennsiii uarerpai. @opmysna Herorona-Jleitbumuia. 2
eva 17 115 | 5. Beiuucnenust onpeieIeHHOr0 UHTEerpaa. 2
HHuTrerpai u ero
OpEMeHeHne 116 6.HpaKTn'{ec1caﬂvpa60Ta Ne 41 «BpluucieHus onpeesieHHOro MHTerpagay _ 2
117 | 7.T'eometpudeckuii cMbICiI onpeaeneHHoro uarerpana. @opmyna Hetotona - JleitOnuna. Pemenue 3a1a4 Ha npuMeHeHUE 2
MHTETpaa i BEIYUCICHHS (PU3MYECKUX BEJIWYHMH U IJIONIA ICH
118 | 8. Pemenue 3a7a4 Ha MpUMEHEHUs] HHTerpaia B GU3HUKE U TEOMETPUH 2
119 | IlpodeccnoHAILHO-OPHEHTHPOBAHHOE COIePKAHME 2
9.IlpakTnyeckas padora Ne 42 «Pemnienue 3aa4 Ha IPUMEHEHUE HHTETPaJa
Pa3nes 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Coaep:xaHue yueOHOro MaTepuasia 6/-
MHuoxecTBa. 120 | 1.ITonarue mHoO)ecTBa. [TogmHOXkecTBO. Onepanuy ¢ MHOKECTBaMHU. 2
DJIeMeHThI TpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHUE 2
TeOPHH IPaQOB | 191 |2 Onepauun ¢ MHOKECTBAMH. PelleHue NPUKIAAHbIX 33124
122 | 3.IlonsTue rpada. Cs3HbIN Tpad, nepeBo, UK rpad Ha MIOCKOCTH 2
Tema 19 Coaeprxanue yueOHOro MaTepuaJa 10/2
KomoOunaropuk | 123 | 4.OcHoBHbIE TOHATHS KOMOMHATOPHUKH. 3a1a4 Ha MOJCYET YUCIIa pa3MEeNIeHHH, epecTaHOBOK, COUETaHU M. 2
a ¥ cTaTHcTHKA | 124 | 5.PemeHrie KOMOMHATOPHBIX 33734 2
125 | 6. Ctatuctuyeckas 00paboOTKa JaHHBIX 2
126 | 7.Pemenue 3a/1a4 Ha nepe0Op BapUaHTOB. 2
127 | 8. ®opmya 6uHoma Hetotona. Tpeyronpauk [Tackas. 2
128 | 9.IlpakTuyeckas padora Ne 43 «DneMeHTH KOMOMHATOPHKI 2
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Tema 20 Coaep:xaHue y4eOHOro MaTepuaJa 10/2
DJIeMeHThI 129 | 10.Co06bITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BeposiTHOCTEH. [IoHsATHE 0 He3aBUCUMOCTH COOBITHH. 2
TeopuM 130 | IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2
BEPOSITHOCTEN. 11. IlepBuyHas 0OpabOTKa CTAaTUCTUYECKUX JaHHBIX. | paduyeckoe ux npeacTarieHue. HaxoxaeHue cpeqanx
XapaKTEPUCTHK, HAOIIOAAEMBIX TAHHBIX
131 | 12.BepositHOocTs B mnpodeccuOHANbHBIX 3aaayax. OTHOCHTENIbHAs 4YacTOTa COOBITHS, CBOWMCTBO €€ YCTOMYMBOCTH. 2
Craructudeckoe onpeaeneHue BepossTHOCTU. OIEHKa BEPOSITHOCTH COOBITHUS
132 | 13. luckpeTHas ciaydyaliHas BEJIMYMHA, 3aKOH €€ pacIpe/ieNICHuUs. 2
133 | 14. Kiaccuueckoe onpeencHue BEpOSITHOCTH. 2
134 | 15.11pakTnyeckas padora Ne 44 «PenieHue 3aa4 Ha BEIYMCICHUE BEPOSITHOCTH 2
Pa3nes 10. YpaBHeHNs U HePaBeHCTBA
Tema 21 Coaeprxanue yueOHOIro MaTepuaJa 14/6
YpaBuenus u | 135 | 1.PaBHOCUIBHOCTB ypaBHEHUIl, HepaBeHCTB, cucTeM. OCHOBHBIE TPHUEMBI UX PEIICHUSI. 2
HepaBeHcTBa | 136 | 2.PemieHue nokasaTesbHBIX, JIOTApU(PMUUYECKUX YPAaBHEHUHN, HEPABEHCTB, CUCTEM. 2
137 | 3. IlpakTuueckasi pabora Ne 45 Penenue nokasaTenbHbIX, JJOrapuMUIeCKUX YpaBHEHUH, HEPABEHCTB, CHCTEM. 2
138 | 4. PemieHue TpUroHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB. 2
139 | 5. Pemienue paninoHaIbHbBIX, MPPALIMOHATIBHBIX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
140 | 6. IlpakTnyeckasi padora Ne 46 «Pemenne TpUTOHOMETPUIECKUX YPaBHEHUI U HEPABEHCTBY 2
141 | 7. PemieHne ypaBHEHU U HEPABEHCTB C NTapaMeTpaMu 2
142 | 8.Onpenenenne monyis. Packpeitue Monyis o onpeneneHuto. Ipocreiimme ypaBHeHUs 1 HEPABEHCTBA C MOAYJIEM. 2
[TprMeHeHre paBHOCUIIBHBIX NIEPEXO00B B ONPEEIEHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJIYJIEM.
143 | 9.I1pakTnyeckas padora Ne 47 «[Ipocreiiiine ypaBHEHUS! U HEPABEHCTBA C MOJYJIEM). 2
144 | llpodeccnoHaILHO-OPMEHTHPOBAHHOE COIEP:KAHUE 2
10.Pemenre TEKCTOBBIX 3a/1a4 MPO(ECCHOHAIBHOTO COJIep KaHUsI.
IloBTOpEeHue Coaepixanue yueOHOro MaTepuaJa 8/4
MarTepHaJa 145 | 1.IloBropeHue maTepuana (reoMeTpusi) 2
146 | 2.IlpakTnyeckasi padora Ne 48 «[IpumMeHeHHEe ONOPHBIX 3HAHUI 110 TEOMETPUN 2
147 | 3.IloBTopenue maTepuana (aaredpa U Hayajla MAaTEMaTUYECKOTO aHATN3a) 2
148 | 4.IloBropenue maTepuana (anredpa U Hadajga MaTeMaTHYECKOTO aHAIN3A) 2
149 | 5.1IpakTnuyeckas padora Ne 49 «[IpumeHeHne omopHBIX 3HAHUI 1O anreOpe ¥ MAaTeMaTHIECKOMY aHAITU3Y» 2
150 | 6.MToroBasi KOHTpOJIbHAs paboTa 2
Hroro Jlexuuit — 112 yacos

19




3a 2 ceMecTp

‘ [TpakTrueckux padboTt — 56 yacoB

NuauBunyans-
HBIN MTPOEKT
(mpeameroMm He
SIBJISICTCSI)

TemaTuueckuil TUIaH BBIMOJHCHHS WHIAMBHIYAJIbHOTO TMpOEKTa (IpU HAIWYMKM OOYy4aroIIUXCs, BBIOPABIIUX TEMY
WH/IMBUYyAILHOTO MTPOEKTA 10 YYeOHOMY IpeaMeTy «MaremMaTuka):

- BEIOOp TEMBI ITPOEKTA;

- (hopMynMpoOBaHHE TEMBI POEKTa M 0OOCHOBAHKE €€ aKTyallbHOCTH;

- ompesieieHre enu paboTsl, popMynupoBaHue 3a1ay;

- BBIJICJICHUE O0BEKTa U MPEIMETa IPOCKTHON paboTHI;

- COCTaBJICHHUE TIJIaHA UCCIICAOBAHMS;

- MOMCK UCTOYHHUKOB TI0 TEME UCCIICIOBAHHS,

- paboTa ¢ pa3IMYHBIMH HMCTOYHHKAMH, ITUTHpPOBaHHE, odopmiieHHue OMOIMOrpaguueckoro crmcka, 0030p (aKTHISCKOTO
MaTepuaa,

- BBIOOp M MPUMEHECHUE Ha MPAKTUKE METOJIOB HCCIICA0BATEIBCKOM ACATEIBHOCTH, COOTBETCTBYIOIIUX 33/1a4aM HCCIICI0BAHNUS;

- cOOp U cucTeMaTHU3allus JaHHBIX;

- IPOBE/ICHUE OTBITOB, U3MEPEHHH, ONIMCAHKUE PE3YJITATOB HAOIIOACHUI U UX O0BSICHEHHE;

- 00paboTKa, CTPYKTYPUPOBAaHUE U aHAJIU3 TIOJTYYCHHBIX PE3YJIbTaTOB;

- opopmIIeHHE TEOPETUICCKUX U IKCIICPUMEHTAIBHBIX PE3yJIbTATOB MPOSKTHOM JCATEIIHOCTH;

- ohopmIIeHHE POEKTHON PabOTHI;

- IOJITOTOBKA K 3aIlIUTE MPOCKTa;

- 3alUTa IPOCKTA.

TeMbl HHAMBUTYyaTbHBIX IPOEKTOB MO ydyeOHOMY npenMeTy «MaTteMaTHKay:

. KomnuiekcHble uncia 1 ux poJjib B MaTeMaTHKe.

. CuHyconja BOKpyT Hac.

. Benukue maTemMaTuku 1peBHOCTH

. Benukoe nckyccerBo u xu3Hb JHxeponamo Kapaaso.

. 'eomeTpryeckue MOJEeNIN B €CTECTBO3ZHAHUH.

. 'eomeTpus EBkinaa kak nepsas HayuHasi CUCTEMA.

. 'eomerpus JlobaueBckoro

. 'eomeTprss MHOTOrpaHHUKOB

. I'padmyeckuii MmeTox pelieHrs TPUrOHOMETPUUECKUX YPAaBHEHUM U HEPABEHCTB.
10. I'padmueckuii MOAXOJ K PEIICHUIO HEKOTOPBIX TPUTOHOMETPHUECKUX YPAaBHEHUH.
11. I'paduku anemMeHTapHbIX QYHKIUN B pUCYHKAX

12. JInohaHTOBBI ypaBHEHHUSL.

O 0 1N DN KW~
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

3arazKyu TUpaMu/Ibl

3araiounbie TpaUKU TPUTOHOMETPHUUECKUX (DYHKIIUH.
3aragouHble rpaduKu

3ameuaTeNbHbIC HEPABEHCTBA, MX 000CHOBAHUE U TIPUMEHEHHUE.
Benukue MaTeMaTUKU U UX BEJIUKHE TEOPEMBI.
3ameyaresibHble MATEMAaTUYECKUE KPUBBIC: PO3bI U CIIUPAIIH.
3os0Tas nponopuus

N3mepenue BBICOTHI 3[JaHUSI HEOOBIYHBIM CITIOCOOOM
MHoronukasi CHMMETpPHsI B OKPY>KaIOIIEM HaC MUPE
[Tapketsl, MO3anka 1 MaTemMaTnueckuii Mup Mapuyca Diepa
3arajiouHbIi MUp (hpaKTanioB

JlorapudMsl BOKpYT Hac

[Toctpoenue rpacdukoB GyHKIUN, COAEPKAIIUX MOTYITh

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

I'padb! 1 Ux BCTONB30BAHKE

I'padbl 1 X MpUMEHEHNE B APXUTEKTYPE.

3araaku [lukimon b

CamocrosTenbHas paboTa 00y4aroUMXcsi: NOArOTOBKA K 9K3aMEHY 10
Koncynpranum 4
ITpomesxyTouHas arrectanus B GopmMe IK3amMeHa 4
Bceero 336
OcBoeHue JUCHUIIIIMHBI MOXKET OBITh p€ain30BaHO € TIPHUMCHCHUCM 3JICKTPOHHOTIO O6Y‘ICHI/I${, AUCTAHIIMOHHBIX
O6pa3OBaTCJIBHBIX TEXHOJIOTHUH B COOTBETCTBHUHU C JJOKAaJIbHbIMH HOPMAaTUBHBIMHA aKTaMu yHI/IBCpCI/ITeTa
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3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOTPAMMBI YYUEBHOI'O
HHPEIMETA «MATEMATHUKA)»

3.1. TpeOoBaHusiT K MHHHMAJIBHOMY MAaTEPHUAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10

TpeboBanust k peanusaiuu yaeOHOTO MpeaMeTa:

— y4eOHbIN KaOMHET MaTEMaTHKH.

OcHarmieHHOCTh y4eOHOTO KaOumHeTa (00OpyAOBaHME). MOCATOYHBIE MECTa
M0 KOJUYECTBY OOydaronuxcs, pabouee MECTO MpernojaBaTeis, JocKa ydeOHas,
HaTJsAHbBIE TIOCOOUS, KOMIUIEKT I MPAaKTHUYEeCKUX paboT, TaONMIIbI, TJIaKaThl,
reoMerpuueckue GUrypbl, CTEHIbl, ydeOHas, CIpaBOYHAas JUTEpaTypa, yueOHO-
MeTouYecKasi JOKyMEHTALHs

3.2 UndopMmannonHoe odecnevyeHne o0yueHust

Jlist peanu3anuu mporpaMMbl OMOIMOTEYHBI (OHIT YHHUBEPCUTETA UMEET
NeyaTHbIE W/ WK 3JIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(DPOPMAIIMOHHBIE PECYPCHI:
. Marematuka: anreOpa ¥ Hayajga MaTEMaTHYECKOTO aHajiu3a, FeOMETpPHUs.
AnreOpa u 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 : AIEeKTPOHHBIN // DIEKTPOHHBIM pecypc
uudponoit oobpazoBarensHoi cpeasl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/132452
. Maremartrka: anreOpa W Hadaja MaTEMaTHYCCKOTO aHajn3a, TeOMETPHS.
['eometpusi: 10-11 xmaccel: 6a30BbIM U yriryOn€éHHbIA ypoBHU @ yueOnuk / JI. C.
Aranacsu, B. ®@. byry3os, C. b. Kagomues [u ap.]. — 12-e uzn. — Mocksa :
[IpocBemenne, 2024. — 288 c¢. — ISBN 978-5-09-112137-7. — Tekcr
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoit odpazoBarensHoil cpenbl CIIO
PROFo6pazosanue : [caiit]. — URL.: https://profspo.ru/books/132455
. Mepsznsik, A. I'. Maremaruka. AnreOpa ¥ Hayajga MaTeMaTHYE€CKOTO
ananuza: 10 xmacc: yriayOnéHHbIM ypoBeHb : ydueOHUK / A. I'. Mep3nsk, 1. A.
Homuposckuii, B. M. TlonsikoB. — 7-¢ uzn. — Mocksa : [Ipocsenienue, 2023, —
480 c. — ISBN 978-5-09-103607-7. — TekcT : 31EeKTPOHHBIN // DIEKTPOHHBIN
pecypc mmudposoit odbpazoarensHor cpeapl CIIO PROFobOpa3oBanue : [caiiT]. —
URL.: https://profspo.ru/books/132451
. Mepsznsik, A. I'. Maremaruka. AnreOpa ¥ Hayajga MaTeMaTHYEeCKOTO
ananuza: 11 kmacc: yrioyOnéHHbld ypoBeHb : yueOHUK / A. I'. Mep3msk, 1. A.
Homuposckuii, B. M. Tlonsaxos ; mox pegakuueit B. E. [Togonsckoro. — 6-¢ uzm.
— Mocksa : Ilpocsemenne, 2023. — 416 ¢. — ISBN 978-5-09-103608-4. —
TekcT : DIEKTPOHHBIN // DIEKTPOHHBI pecypc udpoBoil 00pazoBaTenbHON
cpensl CITIO PROFo6pa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/132453
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. Mepsnsik, A. I'. Maremartuka. ['eomerpusi: 10 knacc: yriy0a€HHbBINA YpOBEHb
: yueonuk / A. I'. Mep3nsk, /1. A. Homuposckuii, B. M. TonskoB ; moa penakiueit
B. E. Ilononsckoro. — 7-¢ uzn. — Mocksa : Ilpocsemienue, 2023. — 272 ¢. —
ISBN 978-5-09-103609-1. — TekcT : 3JEKTpOHHBIA // DIEKTPOHHBIA pecypc
uudponoii oopazoBarensHoi cpeasl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/132454

. Mepaisik, A. I'. Matematuka. ['eometpusi: 11 kiacc: yriryOn€HHbIN ypOBEHb
: yueOHuk / A. I'. Mep3ansk, JI. A. Homuposckuit, B. M. IlonakoB ; moa pegakiyeit
B. E. Ilomonsckoro. — 7-¢ m3n. — Mocksa : IIpocemenune, 2023. — 256 €. —
ISBN 978-5-09-103610-7. — TekcT : ANEKTPOHHBIN // DIEKTPOHHBIM pecypc
nudpoBoit oopazoarenbHol cpeapl CIIO PROFo6pa3zoBanue : [caiit]. — URL:
https://profspo.ru/books/132456

. [TonoBkoBa, M. B. UnnuBunyansusiii mpoekt. [llar B mpodeccuro: 6a30BbIii
YpPOBEHb : YYE€OHHUK Uil OOpa30oBaTelIbHBIX OpraHU3alui, peau3yIIIHNX
oOpa3oBaTenbHbIE MPOTrpaMMBbl CpeHero npodeccuoHanbHOro obpazoBanus / M.
B. ITonoBkoBa, A. B. Hocos, T. B. IlonoBkoBa. — MockBa : IIpocsemienue, 2024.
— 192 ¢. — ISBN 978-5-09-113724-8. — TekcT : 37IeKTPOHHBIN // DIEKTPOHHBIH
pecypc mudposoit odbpazoBarensHor cpeapl CIIO PROFo6pa3oBanue : [cailT]. —
URL.: https://profspo.ru/books/139708

. Kmumora, E. A.Meroauueckue peKOMEHAAIMM IO  BBINOJHEHUIO
MHIMBUIYaJbHOTO MPOEKTa CTylaeHTamu 1niepBoro kypca WHW  (CIIO):
Meroanueckre pekoMmengauuu / E. A. Knumosa. — Yxra : U3n-so YI'TY, 2024. —
URL: http://lib.ugtu.net/book/42386

. Uypununa, 1. B. CamocTosarensHas pabota 00y4Jaronuxcsi: METOIMYECKUE
ykazanusi / WM. B. Uypumuna. — VYxrta : M3g-so YI'TY, 2024. — URL:
http://lib.ugtu.net/book/42397/

CoBpeMeHHBIE npodecCuOHaIbHBIC 0a3bl JTAHHBIX u

UH(OPMAIMOHHBIC CITPABOYHBIE CUCTEMBI:

- Baytpennss snexrporHo-6uoimoreunas cuctema YI'TY (BOBC YVI'TY);

- ObC ZNANIUM.COM;

- Pecypcel Hayunoii oubmmorexku (Hb) TUY;

- Pecypcel anexrponnoi 6ubnuotexu (9b) YTHI'Y;

- Pecypchl HayuHo-TexHuueckou OubOmuoreku PI'Y nedtu u raza (HUY)
umenn .M. I'yOkuHa;

- TocynmapcrBennass  mHpopmaroHHass  cuctemMa  «HammonaabHas
ANICKTPOHHAS OUOINOTEKAY;

- CereBas anektpoHHas 6ubamorexa «9bC «JlaHby;

- DBC IOPAIT;
- 9P HOC «PROFo6pa3oBanue;
- YHUBEpCUTETCKA nHpopmaImoHHas cucrema POCCHUA

(MuTerpupoBaHHas KOJUIEKIUS PECYPCOB I TYMAHUTAPHBIX UCCIEAOBAHUN).
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4. KOHTPOJIb 1 OINEHKA PE3YJIbBTATOB OCBOEHUA YYEBHOI'O
HHPEIMETA «MATEMATHUKA)»

4.1. KoHTPOJIb M OLleHKAa Pe3yJbTATOB OCBOEHHS Y4eOHOI0 MpeaMeTa
OCYULIECTBJISIETCS B MPOLECCE MPOBEACHUS TEKYIIEr0 KOHTPOJS yCHEBAEMOCTH WU
IIPOMEKYTOYHOM aTTECTALMH.

HToroBoii (hopMoit MpOMEKYTOYHON aTTECTALIUU SBISETCS dK3aMEH.

(I)OpMLI U BUJbI TEKYIIECI0 KOHTPOJIA YCII€EBAECEMOCTHN

KOHTpOJII) U OLCHKA PC3yJIbTATOB OCBOCHHA NHCHUIINIMHBI OCYIICCTBILACTCSA
MpernoaaBaTcjicM B IIPOUCCCC IIPOBCACHUA ITPAKTUUICCKUX SaHHTHﬁ, TCCTUPOBAHUA.

MeToabl (popMbl) MpoBeeHNsI IPOMEKYTOYHOM aTTeCTAIUU

Jlns mpoBeleHHMsT SK3aMeHa pa3paldaThiBalOTCA KOHTPOJIBHO- OIICHOYHBIC
CpEACTBa.

DK3aMEH OPUEHTHUPOBAH Ha NHUCHBMEHHYIO (opMy MpOBelEeHUs, KOTOpas
BKJIIOYAET MUCbMEHHOE PELICHUE 3a/1a4H.

Ha BpImomHEHHE NMHUCHbMEHHOM HSK3aMEHAIMOHHOW PabOThl MO MaTEeMaTHKE
naetcs 4 actpoHoMHuYecKuX yaca (240 MuUHYT).

DK3amMeHalMoHHas pabora coctouT u3 10 3amanmid.

[Ipu BeIMOSHEHUH 3aJlaHU TPeOyeTCsl MPEACTABUTh X0/l PEIICHUS U yKa3aTh
ITOJIy4YEHHBIN OTBET.
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4.2. Pe3yabTaThbl 0CBOCHHS YU4€OHOI0 MpeAMeTa

Kon n DopMbI U

HANMEHOBA Pe3ysbTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa METOIBI

HHe KOHTPOJIS 1
(opmupyem OLICHKU

bIX JIMYHOCTHBIE U METAIPEIMETHBIE ITpeameTHbIE
KOMIIETEHI|

uil
OK 01. | B 9acTu Tpy10BOrO BOCIIMTAHUSL: -BJIaJIETh METOJAMH JJOKA3ATEILCTB, aJITOPUTMAMHU PEILIEHUS 3a1a4; YMEHUE O1eHuBaHNe
BriGupars - TOTOBHOCTH K TPY/Ly, OCO3HaHHE [IEHHOCTH | (JOPMYIUPOBATH ONPEIEIICHUS, AKCHOMBI i TEOPEMBI, IIPUMEHSATH UX, IPOBOIUTH [PAaKTUYECKH
CII0COOBI MacTepCTBa, TPYIAOIIO0HE; JIOKa3aTelbHbIE PACCYXKICHUS B XO/I€ PEIICHHMS 3a/1a4; X 3aHATHI,
peLieHus - HWHTEpEC K  pa3IM4HbIM  cdepaMm | - YMETh ONEPUPOBATh OHATHIMH: CTENEHb YKCIIA, JTJOTapru(M YKCiIa; YMEHHE TECTUPOBAHU
3aj1a4 npo()eCCUOHATIBHOM EITEIBHOCTH, BBINOJIHATH BBIYMCIEHUE 3HAYEHHUM 1 IPE0OPa30BaHKsl BBIPAKEHUIN CO CTENEHIMU | 5,
npodeccuon | OBnajicHHe yYHMBEPCAIBHBIMU  y4eOHBIMH | M JIOrapru(Mamu, peoOdpa3oBaHus IPOOHO-PAIMOHAIBLHBIX BHIPaXKEHHIA; WHMBU/Tya]b
AJIbHOM [I03HABATEIBHBIMHU JICHCTBUSAMM: - YMETH OIIEPUPOBATH MOHATUSAMHU: PALMOHAIBHBIE, UPPAILIMOHAILHEIE, HBIX
JEATENLHOCT | a) 6a30BbIE IOTHUECKHUE JAEHCTBHUS: MoKa3arelbHbIe, CTENEHHBIE, JIOTapu(PMUUECKUE, TPUTOHOMETPHUYECKHAE YPaBHEHUS | 3aIaHUi,
u - CaMOCTOSTENLHO  (OPMYJIUPOBATH U | M HEPABEHCTBA, HX CHCTEMBI; HPOEKTOB,
NPUMEHHUTEN | aKTYaIM3HPOBATh npo0eMy, | - YMETh ONEPUPOBATH TOHATHAMU: (DYHKIMS, HENPEPHIBHAS ()YHKITHS, UCCIIEIOBAHU
BHO K | paccMaTpuBaTh €€ BCECTOPOHHE; NPOU3BOIHAs, IEPBOOOPA3HAs, ONPEAEIEHHbIN HHTErPal; yMETh HAXOIUTh 1. DK3aMeH.
Pa3IMYHBIM | - YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK | IPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMH, HCIIOIB3YS CIIPABOYHBIE MaTEPHAIIbI;
KOHTEKCTaM | WIIU OCHOBAHHSA JUIS CPaBHEHHS, | UCCIIEN0BATH B IPOCTENIINX CIydasX (yHKIMHA HA MOHOTOHHOCTh, HAXOAUTh

KJaccuukanuu 1 0000IIeHus;

- ONIpe/IeNATH e AeATEIbHOCTH, 33/1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTUKEHHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH "
MIPOTHUBOPEYUS B paccMaTpUBaeMbIX
SIBIICHHSIX

- BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh ~ COOTBETCTBHUE  pE3yJIbTATOB
LeJIIM, OIIGHWBAaTh PHCKH TOCIEICTBUN
NeSITeTbHOCTH;

- pa3BUBaTh KpPEaTHMBHOE MBIIUICHUE TPH

HauOoJbIINE U HAUMEHbIINE 3HaUYeHHs (QYHKIMIA; CTPOUTH Ipa)MKu MHOTOUJICHOB
C MCTIOJTb30BAaHMEM ariapara MaTeMaTHYeCKOT0 aHalIN3a; IPUMEHSTh
MIPOU3BO/IHYIO MIPU PELICHUHU 3ajiay Ha ABM)KEHHE; pelaTh MPaKTUKO-
OpPHEHTHUPOBAHHBIC 32/1a4X HAa HANOOJIBIINE U HANMEHbBINNE 3HAUCHMSI, Ha
HaXO0XKJICHUE MYTH, CKOPOCTU M YCKOPEHHUS;

- YMETh ONIEPUPOBATH MOHATHIMHU: PAllMOHATBbHAS (PYHKIUS, TOKa3aTeIbHAs
¢byHKuus, creneHHas QyHKIMs, Jorapugmuueckas GyHKIus,
TpUTrOHOMEeTpHUecKkre GYHKIUHU, 0OpaTHbIe (YHKIIUU; YMEHUE CTPOUTH rpapuku
M3YYEHHBIX (DYHKIIHI, UCTI0JIb30BaTh rpa)uKy MpU U3yYEHHUHU TPOIIECCOB U
3aBHCUMOCTEH, IPH PEUICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U 33/1a4 U3
peanbHOM >KU3HHU; BBIpaXKaTh (POpMyJIaMH 3aBUCUMOCTH MEKY BEJIMYMHAMU;
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PEIICHUH KU3HESHHBIX MPOOIeM
0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIAJIETh HaBBIKAMU yueOHo-
HCCIIEN0BATEIBCKOU u IIPOEKTHOMN
NESTeNbHOCTH, HABBIKAMM  Pa3pelIeHUs
pooem;

- BBIABIIATH IPUYMHHO-CIICACTBEHHBIC CBA3U
U aKTyaIM3UpOBaTh 3a7ady, BBbIIBUIAThH
TUIIOTE3Y ee pelieHus, HaXOJIUTh
apryMeHTbl i1 JI0Ka3aTelbCTBA CBOMX
YTBEPXKACHUM, 3alaBaTh IapaMeTpbl U
KPUTEpUU PELICHHUS;

- aHaIu3UpOBaTh IIOJIYYCHHBIE B XOIE
peuieHus 3aJa4yd pe3yJbTaTbl, KPUTHYECKH

OLICHUBATH ux JIOCTOBEPHOCTb,
MPOTHO3UPOBAaTh HM3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

--  yMeTh  TEpPEeHOCUTh  3HAaHUS B

MI03HABATENIbHYIO U MPAKTUYECKYIO 00JacTH
KHU3HEICATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HbBIX
MpeAMETHBIX 00JIacTeH;

- BBIIBUIAaTb HOBBIE MWJIEW, IpelaraTh
OpPUTMHAJIbHBIE MTOJIXO/IbI U PELICHMUS;

U CIIOCOOHOCTh MX HCIONB30BaHHUA B
ITO3HABATEJIBHON U COLMAIBHON NPAKTUKE

- YMETh PelIaTh TEKCTOBBIE 33a4H Pa3HbIX TUIIOB (B TOM YHCJIE HA IIPOLICHTHI,
JI0JIM ¥ YacCTH, Ha IBUKEHUE, pabOTy, CTOMMOCTh TOBApOB M yCIYT, HAJIOTH, 331a4H
13 00J1aCTH YIPaBJICHUS JIMYHBIMU U CEMEHHBIMU (DMHAHCAMM); COCTABIIATh
BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
HCCIIEI0BaTh M10JIyY€HHOE PEIlIEHUE U OLIEHUBATh IIPAaBIO0NI0100HOCTh
pe3yJIbTaTOB;

- YMETb ONIEPUPOBATH MOHATHIAMHU: CpeHee apu(MeTHUECKOe, MEIUaHa,
HanOoJblIIee U HAMMEHBIIIEEe 3HAYCHHUS, pa3Max, AUCIIEPCHUsl, CTAHAapPTHOE
OTKJIOHEHHE YHCIIOBOI0 HA0Opa; yMETh U3BJIEKaTh, MHTEPIPETUPOBATh
nH(pOpMaIHIO, TIPEACTABICHHYIO B TaOJIHIIaX, HA TUarpaMMax, rpadukax,
OTPa’KaroIyI0 CBOMCTBA PeaIbHBIX MTPOLIECCOB U SABJICHUIA; IPEICTABIATh
MH(POPMAIIHIO C TIOMOIIBIO TAOJUI] U IarpaMM; HCCIE0BATh CTATUCTHYECKHUE
JJaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM I'padMueCcKUX METOJIOB U 3JIEKTPOHHBIX
CPEACTB;

- YMETh ONEPUPOBATH MOHATHAMMU: CIIy4aiiHBIN OIBIT U CIy4ailHOE COOBITHE,
BEPOSTHOCTh CIy4alfHOTO COOBITHUS; YMEHHE BBIUUCIISATH BEPOSITHOCTD C
UCIOJIb30BaHUEM IPahUIECKUX METO/IOB; IPUMEHSATH (POPMYIIbI CIOKEHUS U
YMHOKEHUS BEpPOSATHOCTEN, KOMOUHATOPHBIE (DAKTHI U POPMYJIBI IIPHU PELICHUN
3aJa4; OLIEHUBATh BEPOSATHOCTH peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJMYMHAMU; YMEHHUE TPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBLINX YHCEN B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETh OIEpUPOBATh MOHATUSAMU: TOUKA, MPsSMasi, INIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIN Yrojl, CKPELUBAIOLIUECS MPSMBIE, IaPAJUIEIBHOCTD U
MEPIEeHIUKYJIPHOCTD MPSMBIX U INIOCKOCTEHN, YTOJ MEKIY MPSIMBIMU, YTOJ MEXKTY
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH 10
IJIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSTHUE MEXKAY TIIOCKOCTIIMU;
YMEHHUE UCTIONIb30BaTh MIPU PELICHNH 33/1a4 U3YUYeHHBIE ()aKThl U TEOPEMBI
IUTAaHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA;

- YMETh ONEPUPOBATH MOHATHSIMU: MHOTOI'PAaHHUK, CEU€HHE MHOTOIpaHHHKa, KyO,
napajuiefienunes, npusma, nupamuaa, Gurypa u HoBepXHOCTh BpallleHus,
LWIMHAP, KOHYC, map, cepa, cedeHus: GUrypsl BpameHusl, IIIOCKOCTb,
Kacaromasicsi cepbl, HUINHIPA, KOHYCA, IJI0NAAb TOBEPXHOCTH MUPAMUIBI,
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IIPU3MBI, KOHYCa, LWIMHAPA, IJI01a1b chepbl, 00beM Kyda, MPsIMOYroJIbHOIO
rapajuieJenuIe a, MMpaMyuIbl, IPU3Mbl, HIHJIMHIAPA, KOHYCA, 11apa; YMEHUE
n300pakaTh MHOTOTPAHHUKYU U TOBEPXHOCTHU BPALLEHUS, UX CEYEHUS OT PYKH, C
IIOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U 2JIEKTPOHHBIX CPEICTB; YMEHUE
pacrno3HaBaThb CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATh IIPABUIILHBIC
MHOI'OTDaHHUKH;

- YMETb ONEPUPOBATH MOHATHIMHU: ABHKEHHE B IPOCTPAHCTBE, 110100HbIE (QUTYPBI
B [IPOCTPAHCTBE; UCII0JIb30BATh OTHOLIEHUE IUIOMIA/Iel TOBEPXHOCTEN U 00bEMOB
0JI0OOHBIX (PUTYp IIPU PELICHUH 3ajay;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, YrOJ, JI01ab, 00bEM,
IUIOINA/b TIOBEPXHOCTH), UCHIOJb3Ys U3yUEHHbIE (POPMYJIbI U METOBI;

- YMETbh OIIEPUPOBATH IOHATHUIAMU: IPSIMOYIOJIbHAsL CUCTEMa KOOPAUHAT,
KOOpJAUHATBl TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE IIPOU3BENICHUE,
YroJI MEXJ1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOPA HA YUCIIO;
HaXO/UTh C TOMOIIBIO N3yYEHHBIX (POPMYJT KOOPJMHATHI CEPEANHBI OTPE3Ka,
paccTostHue MEXAY ABYMS TOUKaMU;

- YMEThb BBIOUPATh MOAXOJAIINN U3ydEHHBIH METO I pEeLIeHNs 3a/JauH,
pacrno3HaBaTh MaTeMaTH4eCKHe (PaKThl U MAaTEMAaTUYECKUE MOJIENIN B IPUPOIHBIX
1 OOILECTBEHHBIX SBJIECHUSX, B HICKYCCTBE; YMEHUE IPUBOIUTH TPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUMCKON U MUPOBOW MaTEMAaTHYECKOW HAYKH.

- YMETb OIIEPUPOBATH INOHATUAMHU: ONPEIEICHUE, aKCUOMA, TEOpPEMa, CIEIACTBUE,
CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCWIIbHBIE POPMYIUPOBKH; YMEHUE
(dbopMyIMpoBaTh 0OPAaTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BAaTh METOJI MATEMATHYECKOW HHIYKLIUH;
IIPOBOJUTD JTOKA3aTEIIbHBIC PACCYKICHUS IIPU PELLIECHNUH 3a/1a4, OLICHUBATh
JIOTHYECKYIO MPAaBWJIBHOCTh PACCyKICHNN;

- YMETb OIIEPUPOBATH IIOHATUAMH: MHOKECTBO, ITOJAMHOKECTBO, ONEPALIUU HAJl
MHOECTBAMHU; YMEHHE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIllapar JAJIs
OIKMCAaHUs PEABHBIX IIPOLECCOB U SBJICHUM IIPU PELICHUU 3a]1a4, B TOM YHUCIIE U3
JPYTUX y4eOHBIX MPEIMETOB;

- YMETh ONEpPUPOBATH MOHATHIMMU: Tpad, CBA3HBIHN rpad, 1epeBo, LUK, rpad Ha
IJIOCKOCTH; YMEHUE 3a7aBaTh U OMKMCHIBATh Ipadbl pa3IMuHbIMU CIIOCO0aMU;
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HCIOJIb30BATh Tpadbl P PEIICHUH 3a]1a4;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: COYETAHUE, IEPECTAHOBKA, YUCIIO
COYETaHUi, YMCcII0 NepecTaHoBOK; OMHOM HbloTOHA; yMEeHUEe NPUMEHATh
KOMOMHATOpHBIE (DAaKThI U PACCYXKACHUS JUIS PEILICHHS 3a1a4;

-yMETb ONEpPUPOBATh NOHATUAMU: HATYPaJIbHOE YUCIIO, LIEI0E YUCIIO0, OCTATOK I10
MOJTYJIIO, pAallHOHAIEHOE YHCII0, UPPALMOHAIBHOE YHCII0, MHOXKECTBA
HaTYypaJbHbIX, LIEJIbIX, PALIUOHATIBHBIX, AEHCTBUTEIbHBIX YHCEN;, YMEHUE
WCTIOJI30BATh MPU3HAKHU JIETMMOCTH, HAUMEHBIIUI OOLIHI JeTUTeNh 1
HauMeHblIee olI11ee KpaTHoe, alropuT™M EBKiina mpu peleHun 3aaay;
3HaKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMHI CUCTEMaMH CUUCIICHHS,

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHIMMU: CTETIEHb C LIEJIbIM IT0Ka3aTeleM,
KOpEHb HaTypaJIbHOW CTETICHH, CTEIICHb C pallHOHAILHBIM TIOKa3aTejIeM, CTEIIEHb C
JeMCTBUTENBHBIM (BELIECTBEHHBIM) IT0Ka3aTeseM, JJorapuM 4uciia, CUHYyC,
KOCHHYC U TaHI'€HC IIPOM3BOJILHOTO YHCIIA;

- YMETh ONIEPUPOBATH MOHATHIMHU: TOXKAECTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue,
ypaBHEHHE, HEpaBEHCTBO, CUCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCHIILHOCTh
YpaBHEHMI, HEPABEHCTB U CUCTEM, PALIMOHATIbHBIE, HPPALIMOHAIIBHBIE,
TOKa3aTeJbHbIe, CTETICHHBIC, JIoTapu(MUIECKHE, TPUTOHOMETPHYECKUE
ypaBHEHMs, HEpAaBEHCTBA U CUCTEMBbI; YMEHHE pellaTh ypaBHEHUs, HEpaBEHCTBA U
CHCTEMBI C TIOMOMIBIO Pa3IMYHBIX TPUEMOB; PEeIIaTh YPaBHEHHsI, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIs
pelIeH s MaTeMaTHIeCKHX 3a/1a4 1 331a4 U3 pa3InyHbIX 001acTeil HayKu U
pealbHOM KU3HU;

-yMeTh CBOOO/IHO OIIEpUPOBATh MOHATUSAMU: IpaduK PyHKIIUU, OOpaTHAs
GyHKIMS, KOMITO3UIMS QYHKIMN, TMHEHHAs QyHKINSA, KBaApaTHuHast (pyHKIHS,
cTereHHast QYHKIHS ¢ TIeITBIM TI0Ka3aTeIeM, TPUTOHOMETPUIeCKre QYHKITUH,
oOpaTHbIe TPUTOHOMETPUUECKUE (PYHKIIUH, ITOKa3aTeIbHas U Jorapudmuueckas
(GyHKIUMHM; yMEHUE CTPOUTH IpaUKu GYHKIIHH, BHIIOIHATH MpeoOpa3oBaHUs
rpaduKoB QyHKIHIA;

YMEHHE HCIIONIb30BaTh rpadku GYHKIMN 1T U3yYSHHS TTPOIIECCOB H
3aBUCUMOCTEH MpH PEeLICHUH 3ajay U3 IPYTUX YUeOHBIX IPEIMETOB U U3 PeaTbHOM
KM3HH, BEIpAXKaTh ()OPMYITAMH 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;
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yMEHHUE CBOOOJHO ONEpUPOBATh MOHATUAMU: YETHOCTh (DYHKIIMH, IEPUOJUUHOCTh
(GyHKINH, OTPAaHUYEHHOCTD (DYHKIIMH, MOHOTOHHOCTD (DYHKIIHH, SKCTPEMYM
¢yHKUIMHU, HanOoblIee U HAUMEHbIlIee 3HauUeHHs PyHKIMH Ha IPOMEXKYTKE;
yMEHUE MPOBOIUTH HCCIIeI0BaHNE PYHKIINY;

YMEHHUE UCII0JIb30BaTh CBOMCTBA U rpaduKy GYHKLIMN 7S peIIeHHs] ypaBHEHHUIH,
HEPaBEHCTB U 33/1a4 C TapaMeTpaMu; U300paXkaTb Ha KOOPIUHATHOI IIIOCKOCTH
MHOYKECTBA PELIEHUN YpaBHEHUH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: TIOCIEIOBATEIBHOCTD,
apupMeTHyecKas porpeccHsi, FeoOMeTpHUEcKasi Iporpeccusi, 0eCKOHEUHO
yOBIBaIoOIasi reoOMEeTpUYECcKas IPOrpeccusi; yMEHUE 3a1aBaTh
[I0CJIe10BATEIbHOCTH, B TOM YHUCIIE C TIOMOILBIO PEKYPPEHTHBIX (OpMYIT;

- YMETh ONEPUPOBATH MOHATHIMHU: HEMPEPHIBHOCTH (DYHKIIMH, aCHMITTOTHI
rpaduka GyHKLUUY, IepBas U BTOPas NPOU3BOIHAS (PYHKIIUH, FEOMETPHUUECKUH U
(bu3nYeCcKuid CMBICI IPOU3BOTHOMN, IIEPBOOOpa3HAsI, OTIPEICIICHHBIA HHTETPAT,
YMEHHUE HaXOJUTh aCUMIITOTHI rpaduka GyHKINN; YMEHHE BBIUUCIIATh
MPOU3BO/IHBIE CYMMBI, TIPOU3BEIEHUS, YACTHOTO U KOMITO3UIINU (HYHKIINH,
HaXOJUTh YpaBHEHHUE KacaTeIbHOU K rpaduKy QyHKIUH;

YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO JUTSI UCCIIEAOBAHUS (QYHKITUH, JUIs
HaXO0XKJICHUS HAWTYYIlIEero PelIeHus B MPUKIIaHbIX, B TOM YHCIIE COLUAIBHO-
HSKOHOMHUYECKUX U PU3UUECKUX 3a7adax, sl ONpeaesIeHIsI CKOPOCTH U
YCKOPEHUs1; HaXOIUTh MJIOMIAI U 00BEMbI (PUTYp ¢ TOMOILBIO HHTErpaa;
MPUBOANTH PUMEPHI MATEMAaTHIECKOTO MOJICTTMPOBAHUS C TIOMOIIIBIO
nuddepeHIManbHbIX ypaBHEHUH];

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIIO, COTPSHKEHHBIC
KOMILIEKCHBIE YHCIIa, MOAYJb U apIrYMEHT KOMIUIEKCHOTO YHcia, opMa 3arncu
KOMIUIEKCHBIX YUCeN (TeOMETpUIecKasi, TPUTOHOMETPHYECKas M airedpandeckas);
YMETb MPOU3BOIUTH apU(MeTHUECKUe IEHCTBHS ¢ KOMITJIEKCHBIMH YUCIIAMH;
MPUBOANTH TIPUMEPHI UCTIONH30BAHUS KOMIIEKCHBIX YHCEIT;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU: CpeHee apupMeTUIecKoe, MeI1aHa,
HauOoJIbIIIee M HANMEHbIIIEe 3HAYCHHUS, pa3Max, AUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHUE JUIsl OTIMCaHMsI YMCIIOBBIX JaHHBIX; YMEHHE UCCIIeI0BaTh
CTaTUCTHUYECKHE JJAaHHBIEC, B TOM YHCIIE C TPUMEHEHHEM IpadUuIecKuX METOJI0B U
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IEKTPOHHBIX CPEJICTB; rpa)UUECcKH UCCIIE0BAaTh COBMECTHBIE HAOIIOIEHUS C
IIOMOILBIO JUarpaMM PacCEUBAHMs U JINHEWHON PETPECCUU;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHH C MCII0JIb30BaHUEM I'papUueCcKuX
METOOB; IPUMEHSTh JUIs PELICHHUS 3a7a4 (POPMYJIIbI CIOKESHUS U YMHOKECHUS
BEPOATHOCTEH, GopMyITy HOIHOH BeposaTHOCTH, (hopmyny bepHymniu,
KoMOMHATOpHBIE (DaKThI U (POPMYIIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX
COOBITHI; yMEHUE ONIEpUPOBATh MOHATUAMU: CllydaiiHas BEJIMUYUHA,
pacrpeneieHue BEpOTHOCTEN, MAaTEMaTUYECKOE OKUIaHNE, JUCIIEPCHS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4aitHON BEJIMYMHBI, QYHKIHUU PACHpEeNeHUs U
IJIOTHOCTH PABHOMEPHOT0, OKA3aTENbHOI0 U HOPMAJIBHOTO PACIPEIEICHNAN;
YMEHHE UCII0JIb30BaTh CBOMCTBA U3YyYEHHBIX PACIPEIEICHUN Ul PEILECHUS 3aa4;
3HAaKOMCTBO C ITOHSTUSAMH: 3aKOH OOJBIINX YHCEN, METOIbI BEIOOPOUHBIX
HCCIIeIOBaHMI; yMEHUE PUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIbIINX YHCENT
B IIPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHIMHU: TOUKA, IPSIMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUM yroJl, ABYTPAHHBIN yroJl, TPEXTPAHHBINA
yToJI, IEPECEKAIOINECS, TTApAJIEIbHBIE U CKPELUBAIOLIUECS NPSIMBIE,
NapajuiebHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOJI MEXKIY
MPSIMBIMH, YTOJI MEXKY MPSMOU U IJIIOCKOCTBIO, YTOJI MEKY IJIOCKOCTSIMU;
YMEHHE HUCII0JIb30BaTh P PELICHUHU 33]a4 U3yYeHHbIE ()aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MUPE;
YMEHHE ONEpUPOBATh MOHATUSIMU: MHOIOTPAHHUK, CEY€HHE MHOTOTpaHHHKa,
NIPaBUIIBHBII MHOTOTPAHHUK, IPU3Ma, MUpaMuia, GUrypa 1 NoBepXHOCTh
BpallleHus, WINHIP, KOHYC, 11ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS
KOHYyCa U WIMHJPA, NapaJuIeIbHbIE OCH UM OCHOBaHMIO, CEUEHHE 11apa,
IUIOCKOCTB, Kacarowasics cpepbl, HUINHIPA, KOHYCa; YMEHHE CTPOUTH CEUEHHE
MHOTOI'paHHHKA, N300pa)kaTh MHOTOTPAHHUKHU, QUTYPBI U TOBEPXHOCTH
BpAIlIEHHUs, UX CEYEHHUS], B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPECTB; YMEHUE
MIPUMEHSTH CBOMCTBAa T€OMETPUUECKUX (DUTYP, CAMOCTOSITEIHHO (POPMYIUPOBATH
orpezieNieHus] U3y4yaeMbIX (PUTyp, BHIABUTATh THIIOTE3bl O CBOMCTBAX M MPU3HAKaX
reoMeTpuuecKux (Guryp, 000CHOBBIBATh UM OMPOBEPIaTh HX; yMEHHE IPOBOIUTH
KJaccuuKalnoo GUryp no pa3ianyHbIM NPU3HAKAM, BBINOIHITH HEOOXOAUMBIE
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JIOTIOJTHUTEIIBHBIC TOCTPOCHHS,

- yMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMU: TUIOMAAb (UTYPBI, 00beM (QUTYPBI,
BEJIMYMHA yIJIa, PACCTOSTHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSTHUE MEXKITY
MPSIMBIMH, PACCTOSTHUE MEXTy TUIOCKOCTSIMHU, TUIOMIAbL chepsl, MII0a1b
MOBEPXHOCTHU TTMPAMHU/IBI, IPU3MBI, KOHYCa, IMINHAPA, 00BEM Ky0a,
MPSIMOYTOJIBHOTO MapaJuIesenuIe1a, MTUPaMHIbL, IPU3MBI, IIJINHIPA, KOHYCA,
napa; yMeHHe HaX0JIUTh OTHOIIEHUE 0ObEMOB MOI00HBIX (Uryp;

- YMETh CBOOOHO OTIEPUPOBATH MOHATHIMHU: ABIDKEHHE, TTapaIICIbHBIN TIEPEHOC,
CUMMETpHS Ha IJIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHue 1moaoous,
MoTI00HBIE (PUTYPHI; YMEHUE PACIIO3HABATH PABHBIC M IMOJA00HBIC (UTYPHI, B TOM
YHCIIe B IPUPOJIC, UCKYCCTBE, APXUTEKTYPE; YMEHUE HCIIOJIb30BaATh
re€OMETPHYECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUYECKIE BETHUUHBI (JIMHA,
yToJ1, IJIOMIa b, 00BEM) MIPH PELICHUH 3a/1a4 U3 IPYTUX YUECOHBIX MPEIMETOB U U3
pEabHOM KU3HU;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPMHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOU3BECHNE BEKTOPA Ha YUCIIO, PAa3JI0’KEHHE BEKTOpa 10 0a3ucy, CKalsipHOe
MPOU3BEICHNE, BEKTOPHOE NTPOM3BEACHNE, YOIl MEXKIY BEKTOPAMHU; YMEHUE
HCIOJIb30BaTh BEKTOPHBIN U KOOPAWHATHBIM METO] ISl pELLICHHUs T€OMETPHUUECKUX
3a7a4 ¥ 3a/1a4 JPYruX y4eOHbIX IPEAMETOB; ONIEPUPOBATh MOHATUSMH: MaTPULIA
2x2 u 3x3, onpeaenuTenb MaTPUILIbL, TEOMETPHUUECKUI CMBICT ONPEACTUTENS;

- YMETh MOJICIIUPOBATh peajibHbIEC CUTYallNU Ha S3bIKE MATEMATHUKH; COCTABIISTh
BBIPA)XEHUS], YpaBHEHUsI, HEPABEHCTBA U MX CHCTEMBI 110 YCIOBUIO 3ajauH,
MCCIIEIOBATh MOCTPOSHHBIE MOJIEIIH C MCIIOJIb30BaHUEM ammapaTa anreopsl,
MHTEPIPETUPOBATH MOJYYECHHBIH PE3yNIbTaT; CTPOUTh MaTEMATUYECKHE MOJIEIH C
MTOMOIIIBIO0 TEOMETPUYUECKUX TTOHATHI W BEIMYHH, PEIIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKHE 33]]a4; COCTABIATH BEPOSATHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATD
TIOJTYYCHHBIH Pe3yibTaT; peniaTh MPUKIIaIHbIC 33/1a9H CPEICTBAMA
MaTeMaTHYECKOro aHaJIN3a, B TOM YHUCIIE COIIMATbHO-?)KOHOMHYECKOTO U
(hbU3UIECKOTO XapaKTepa,

- yYMeHHE BBIOMpPATh NOJAXOAALIMA METOJ JUIsl peIIeHUs 33Ja4yM; MOHHUMAaHUE
3HaYMMOCTH MAaTEMAaTUKH B N3YUYEHHH MPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB H
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SBJICHUI; YMEHHE PACIIO3HABATh IPOSIBIICHUE 3aKOHOB MATEMAaTUKHU B HUCKYCCTBE,
yYMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUHA POCCUMCKON U MUPOBOU
MaTEMaTHYECKON HaAYKH

OK 02.
Hcnonb3oBa
Th
COBPEMECHHBI
€ CpencTBa
TIOUCKA,
aHaIM3a u
UHTEpIpeTaIl
uu
nHpopmanu
U
nHpopMmalro
HHBIC
TEXHOJIOTUHU
TUISt
BBITIOJTHEHH S
3amad
npodeccruon
aJbHOU
JEeSITeNIbHOCT
"

B o6nacTtu neHHOCTH HAyYHOTO MO3HAHUS:

- c()OPMHPOBAHHOCTL  MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL ~ HayKM M OOLIECTBEHHOMU
NpPaKTUKH, OCHOBAaHHOTO Ha  JHaiore
KYJIBTYp, CHOCOOCTBYIOIETO OCO3HAaHUIO
CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

- OCO3HaHME LIECHHOCTHU HaY4HOM
NESTeTbHOCTH, TOTOBHOCTH OCYILIECTBIISITh
IPOEKTHYIO u HCCIIE/I0BATENIBCKYIO
JeSTeTbHOCTh WHAWBUYAIBHO U B TPYIIIIE.
OBnazieHHe YHUBEPCAIbHBIMU Y4eOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmaruei:

- BJIAQJIETh HaBBIKAMU TIOJTyYCHUS
uHbOpMallUM U3 HUCTOYHUKOB  Pa3HbIX
TUTIOB,  CaMOCTOSITEIbHO  OCYIIECTBIISITH
MOUCK,  aHalM3, CUCTEeMaTH3alUI0 U
WHTEPIPETANI0O WHPOPMAIMK PA3IUIHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

- CO3aBaTh TEKCTHI B PA3JIIMYHBIX (hopMaTax
C YYeToM Ha3Ha4YeHHUs UHOPOpMALUU U
LETEBOI ayIUTOPUH, BbIOMpast
ONTUMANIBHYI0 (OpMYy TpeACTaBICHUS U
BU3YyaJIN3aIiH;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh
nHpOpPMAIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpaJIbHO-ITHYECKUM HOpMaM;

- HCIIOJIB30BaTh CpEACTBa

- YMETb ONIEpUpOBaTh MOHATHAMHU: pALMOHANbHAsA (YHKIMS, IOKa3aTeIbHas
byHKIHSA, CTEeNeHHast byHKIHS, norapupmMuIecKas dbyHKIIHS,
TpUTOHOMETpUYEeCcKHe (YHKUIUHU, 0OpaTHbIe (YHKUMH; YMEHUE CTPOUTH TpaduKH
U3YyYEHHBIX (YHKIMHA, HCHONB30BAaTh TIpapUKU IMPH H3YYEHUH IPOLECCOB U
3aBHCUMOCTEH, MPHU PELICHUHU 3aJad U3 JAPYIHX y4eOHBIX MPEIMETOB U 331ad U3
peanbHOM )KU3HU; BBIpakaTh (POpPMyJIaMH 3aBUCUMOCTU MEXKIY BEJIMYMHAMU;

- YMETh ONEepUpPOBATh MOHATHIMH: TOKIECTBO, TOKIECTBEHHOE Mpeodpa3oBaHue,
ypaBHEHHME, HEPABEHCTBO, CHCTEMa ypaBHEHMH M HEPaBEHCTB, PABHOCHIIBLHOCTb
yYpaBHEHMI, HEPAaBEHCTB M CHUCTEM, palUOHAJbHbIC, HpPpaAIMOHAILHBIE,
1oKa3aTesbHbIE, CTENEHHblE,  JIOrapupMHUUECKHUe,  TPUTOHOMETPUUYECKHE
ypaBHEHHS, HEPABEHCTBA W CHUCTEMBI, YMETh pellaTh yPaBHEHUsS, HEPABEHCTBA U
CHCTEMBbl C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; PELIaTh YpPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIapaMeTpPOM; NMPUMEHATh YpaBHEHHsI, HEPABEHCTBA, UX CHCTEMBI IS
peleHrsl MaTeMaTHYeCKuX 3a7ad W 3a/ad M3 pa3jInyHbIX objacTeil HayKu M
pEabHOM )KU3HH;

- YME€Th CBOOO/IHO ONEPHPOBATH MOHATHIAMU: JBHKEHUE, NApaUIeNbHbIA epeHoc,
CUMMETpHS Ha IJIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IIPeoOpa3oBaHue 1mMo100usl,
no/1o0HbIe (UTYpBI; YMETh paclo3HaBaTh paBHblE U MOJO0HBIE (UIYpPBI, B TOM
qHcIie B IPUPOJIE, HCKYCCTBE, ApXUTEKTYPE; YMETh HCIIOIB30BaTh FT€OMETPUIECKHE
OTHOIICHMSI, HAXOJIUThb TE€OMETPUYECKHE BEJIWYMHBI (IUIMHA, Yroj, IJIOLIA/b,
0o0BbEM) MpHU pELIeHUH 3a7ad U3 JPYruX y4eOHBIX NPEIMETOB M M3 peajlbHOU
KHU3HU

O1ieHuBaHuE
MPAKTUYECKHU
X 3aHATHH,
TECTUPOBAHU
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UH(QOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUI B PEUICHUM KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OpPTraHU3aIlMOHHBIX
3ajady ¢ coOmoneHueM  TpeOoBaHUI
OPrOHOMHKH, TEXHHKH  Oe30MacHoCTH,
THTHEHBI, PECYpCcOoCOepEeKEHH s, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(MOPMALMOHHOM
0e30I1acHOCTH;

- BJAJeTh HAaBBIKAMU pACIIO3HABAHUS H
3amMThl  MHPOpPMALWH, HH()OPMAITMOHHON
0€30MacHOCTH JINYHOCTH

OK 03.
[manuposar
b U
pealli30BbIB
aTh
cOOCTBEHHOE
npogeccuoH
aNbHOE U
JTUYHOCTHOE
pa3BUTHE,
IPEITPUHIM
aTEeNbCKYIO
e TETbHOCT
b B
npodeccuoH
aJbHOU
chepe,
HCIIOJIb30BaT
b 3HAHUS TI0
IIPaBOBOM U
(buHaHCOBOM

B obnactu
BOCIIUTAHUS:
-c()OpMHPOBAHHOCTH HPaBCTBEHHOTO
CO3HaHMS, STUYECKOTO MTOBE/ICHUS;

- CIIOCOOHOCTH OIIEHMBAaTh CUTYallUI0 H
MIPUHUMATh OCO3HaHHbIE peuieHus,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

- OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE
yCTOMYMBOTO OYyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
ponuTensM U (WIIK) IPYrUM 4YiIeHaM CEMbH,
CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATUS LEHHOCTEW CEMEWHON KU3HU B
COOTBETCTBHH C TPAJAUIMSIMU HApOJIOB
Poccuu;

OBnanenue YHUBEPCAITbHBIMHU
PEryJasTUBHBIMU JEHCTBUSIMHU:

a) CaMOOpPTaHMU3AIHS:

- CaMOCTOSITEIIbHO OCYLIECTBIISTh
MTO3HABATENHHYIO JEATEIbHOCTh, BBISBIISTH

AYXOBHO-HPAaBCTBCHHOT' O

- yMeThb ONEpUpOBaTh MOHATUAMHU:  palMOHAJIbHbIC, HUpPPaALMOHAIbHBIE,
[0Ka3aTesbHble, CTENEHHBIE, Iorapu(MUIecKue, TPUrOHOMETPUUECKUE YPaBHEHUS
1 HEPAaBEHCTBA, X CUCTEMBIL;

- YME€Th ONEpUPOBATh NOHATUSAMH: MHOI'OI'PAaHHUK, CEYCHHE MHOIOTpaHHUKA, KYO,
napajuiefienunesa, mnpusMa, NuUpamMuaa, ¢GuUrypa M TOBEPXHOCTh BpaLICHMUS,
LWINHAP, KOHyC, wiap, cdepa, cedeHHs (QUTYpbl BpalIeHUs, IUIOCKOCTb,
Kacaromasicss c@epbl, LWIMHIpA, KOHYCA, IUIOUIaJb IOBEPXHOCTH IHPaMHJIbI,
NPU3MBI, KOHYyCa, IWINMHApA, Iomans chepbl, o0beM Kybda, NpSIMOYTrOJIbHOTO
napajuiefienunena, NUpaMuibl, NPU3MbI, LWIMHJIpa, KOHYyca, IIapa; yMEHHE
n300pakaTh MHOTOI'PAaHHMKHM M TIOBEPXHOCTH BpAIEHUsS, UX CEYEHUS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M D3JEKTPOHHBIX CPEJCTB; YMETh
pacrno3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE, YMETh DPACIIO3HABATH IPaBHJIbHBIE
MHOTOTPaHHUKU;

- YMETb OIEpPUpPOBaTh MOHATHUSAMH: TPAMOYrOJbHasg CUCTEMAa KOOpPJMHAT,
KOOpJIUHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpa, CKAJISPHOE MPOU3BEIECHUE,
yrojl MeXAy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEAECHHUE BEKTOpa Ha YHUCIO;
HaXOJUTh C IOMOIIBI0 H3YYEHHBIX (OPMYN KOOpJIMHATBI CEpEeIUHBI OTpe3Ka,
paccTosiHuEe MEXy IBYMS TOUKaMU
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I'paMOTHOCTH
B Ppa3JIMIHBIX
KHU3HCHHBIX
CUTyaluiIXx

npoOyieMbl, CTaBUThb U  (HOPMYIHPOBATH
COOCTBEHHBIE 3aJaud B 00pa3zoBaTEIbHOMN
NEeSITeIbHOCTH U KU3HEHHBIX CUTYaIHIX;

- CaMOCTOSITEJIBHO  COCTaBJISITH  ILJIaH
pelIeHrs MPOOJIEeMbI C YYETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH H
MPEOYTEHHUI;

- 1aBaTh OLIEHKY HOBBIM CHTYaIlHsM;
CIOCOOCTBOBATH bopMUPOBAHHIO u
MPOSIBJIICHUIO IIUPOKON SPYAULINU B PAa3HBIX
o0JacTaX 3HAHUW, TOCTOSIHHO TMOBBIIIATH
CBOM 00pa3zoBaTelbHBIH U  KYJIbTYpPHBIH
YPOBEHB;

0) CAMOKOHTPOJIb:
UCIIOJIb30BaTh IPUEMBI
OLIEHKH  CHUTYallHH,
peleHus;

- YMETh OIICHWBATh PUCKU M CBOCBPEMEHHO
MIPUHUMATD PENICHUS TI0 UX CHUKEHHIO;

pebaexkcun s
BBIOOpa  BEPHOIO

OK 04.

OS¢ dexTuBHO
B3aUMOJICUCT
BOBaTh U
pabortathb B
KOJIJIEKTHBE
U KOMaH/ie

TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HUCCIIeI0BAaTEIbCKOM, IIPOEKTHOU "
COIIMAJIBHOM AeSITEIbHOCTH;

OsBnageHue YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH:

0) COBMECTHasl IeITeIIbHOCTb:

- IOHUMAaTh U UCIOJIb30BATh MTPEUMYIIECTBA
KOMaHJIHOW ¥ HHIMBUIYaTbHOU paboTHI;

- IIPUHUMATH LETN COBMECTHOM
JESTENbHOCTH, OpraHU30BBIBATH u
KOOpJIMHUPOBAaTh  JEHCTBUS MO  ee

- yMETb ONEpUPOBaTh MOHATHSIMH: CIy4dailHBI OMNBIT W cllydailHOE COOBITHE,
BEPOSTHOCTh  CIY4allHOTO  COOBITHSI; yMEThb BBIYUCIATH  BEPOSITHOCTD  C
WCTIOJB30BaHUEM TpapUUECKUX METO/OB; TMPHUMEHATH (OPMYIBI CIOXKEHHS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHbIE (akThl U (OPMYIbl MPH pPEHICHUU
3aJa4; OI[EHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CITYYalHBIMU
BEIMYMHAMU; YMEHUE MPUBOIUTH MPUMEPHI POSIBIICHUS 3aKOHA OOJIBIINX YHCEIN B
MPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeTb CBOOOJIHO ONEpUpPOBaTh IMOHATUSMHU: CTENEHb C LENbIM IOKa3aTeleM,
KOpEHb HATYypaIbHOH CTENEHH, CTETIEHb C PAIlOHAILHBIM MTOKa3aTeIeM, CTETICHb C
JeMCTBUTENBHBIM  (BEIIECTBEHHBIM) IIOKa3aTelieM, JIOrapu(mM 4Hcia, CUHYC,
KOCHHYC U TaHT'€HC TIPOM3BOJILHOTO YHCIIA;

- yMeTh CBOOOJHO ONEpPUPOBATh MOHATHAMM: Tpapuk (QYHKIUH, oOpaTHas
GyHKIMSA, KoMNo3unus QyHKIUN, TuHelHHas GYHKIUS, KBaApaTuyHas (QyHKIHS,
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JOCTH)KEHHIO: COCTaBJIATH IUJIAH JIEWCTBUIA,
pacnpenenarb pojii C Y4ETOM MHEHHM
YYaCTHUKOB o0cyx1aTh pe3ynbTaThl
COBMECTHOI paboThI;

- KOOPJIMHHUPOBATh U BBIMOJHATH paboOTy B
YCIIOBUSIX PEAJIbHOI0, BHUPTYJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILECTBIIATh ITIO3UTHBHOE
CTPAaTernYeCcKOe IOBEICHHE B Pa3IMYHBIX
CUTyaluiXx, IIPOABJIATDH TBOPYECTBO n
BoOOpakeHue, ObITh MHULIUATUBHBIM.

CTerneHHass (yHKIUS C LEeNbIM II0Ka3aTeseM, TPUTOHOMETpUYECKUe (QYHKIUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMH, MOKa3aTelbHAs U Jorapu(muyecKas
GbyHKIMHM; yMeTh CTpPOUTh Tpaduku (PYHKIMH, BBIMOIHATH TMPEOOPa3OBAHUS
rpaduKoB QyHKIIHIA;

- yMeTb HCHOJb30BaTh TIpaduKud GYHKUMH [ M3Yy4YEHHUsS IIPOLECCOB U
3aBHCUMOCTEH MPH PEIICHUHN 3aa4d U3 IPYTUX YUEOHBIX IPEIMETOB U U3 PEaTbHOM
KHU3HH; BBIPAXaTh (POPMYIIaAMU 3aBUCUMOCTH MEX]ly BETMUUHAMU;

- CBOOOJHO ONEPUPOBATh MOHATHUSAMH: YETHOCTh (YHKIMH, NEPHOAUIHOCTD
(GyHKLIMH, OrpaHMYEHHOCTb (YHKIHMH, MOHOTOHHOCTb (YHKLHH, 3KCTPEMYM
¢byHkuuM, HanOoJbIIee W HAWMEHBIIEEe 3HAUYCHUS (YHKIUU HA MPOMEKYTKE;
yYMETb MPOBOAMTH UCCIIEI0BaHUE (DYHKIINUH;

- YMETh HCIIOJIb30BaTh CBOMCTBA M rpadmku QYHKIMHA JUIS pelIeHUs] YpaBHEHUH,
HEpaBEHCTB U 3a/lau C IapamMeTpamu; M300pakaTb Ha KOOPAMHATHON IJIOCKOCTU
MHOECTBA PEIICHUM YPaBHEHNUN, HEPABEHCTB U UX CUCTEM

OK 05.
Ocymectis
Thb YCTHYIO U
MMUCbMEHHYIO
KOMMYHHKAI]
HIO Ha
rocyaapcTBe
HHOM SI3BIKE
Poccuiickoit
denepanun
C y4eToM
0COOCHHOCTE
5
COLIMAJILHOTO
U
KYJIbTYPHOTO
KOHTEKCTa

B oGmnactu acTeTHYeCcKOro BOCIIUTaHUS:

- OCTETUYECKOE OTHOILIEHHWE K MHpY,
BKJIFOYAss JCTETHKY ObITa, HAy4yHOTO U
TEXHUYECKOI0 TBOPUECTBA, CIIOPTA, Tpyda U
OOIIIECTBEHHBIX OTHOLLICHU;

- CHOCOOHOCTh BOCHIPUHUMATh pa3iIHyYHbIE
BHUJbl MCKYCCTBA, TPAIAULMK U TBOPUYECTBO
CBOETO M JPYTUX HApOJOB, OIYIIaTh
SMOLIMOHAJIBHOE BO3/IEHCTBHUE UCKYCCTBA;

- yOEeXIEHHOCTh B 3HAYUMOCTU  JUId
JMYHOCTU M OOILECTBa OTEYECTBEHHOTO MU

MHPOBOT'O HCKYCCTBa, THUYECKHUX
KyJIbTYpHBIX ~ TpPaJulMii ©  HApOJIHOTO
TBOPYECTBA;

- TOTOBHOCTbh K CAMOBBIPAKEHHIO B Pa3HBIX
BUJaX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KayecTBa TBOPUYECKOM JTMUYHOCTH;

OBnanenue YHHUBEpCATbHBIMU

- yMeTb OIEpUpOBATh MOHATUSAMH: CcpelHee apu(MeTH4YecKoe, MeJHaHa,
HauOoJbllee W HauMEHblllee 3HAYECHUs, pa3Mmax, AMCIEpPCHs, CTaHIAapTHOE
OTKJIOHEHHE YHCJIOBOro HaOopa; yMEHHE U3BIEKaTb, HHTEPIPETUPOBATH
nH(popMalnio, MpPEACTaBICHHYI0 B TabiuLax, Ha JuarpamMmax, TIpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEANBHBIX IPOLIECCOB U  SIBICHUI; IPEICTaBIATH
MH(}OPMALIMIO C MOMOILBIO TAaOJIUIl M JUarpamm; HCCIEI0BaTh CTAaTUCTHYECKHE
JlaHHbIe, B TOM YHCJIE€ C NMPUMEHEHUEM TrpadUyecKuX METOJO0B U 3JIEKTPOHHBIX
CPEACTB;

- YMETb ONEPUPOBATH MOHATUSAMHU: TOYKA, MpsAMAas, IUIOCKOCTb, IPOCTPAHCTBO,
NBYTpaHHbIA  Yroj,  CKpellMBalolluecs  MpsMble, MapalieJIbHOCTh U
MEPIEHIUKYJIAPHOCTD MPSAMBIX U INIOCKOCTEH, YTOJI MEKIY IPSIMBIMU, YTOJl MEXTY
MPSIMOW U TJIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSMM, PAcCTOSSHUE OT TOYKH [0
IIJIOCKOCTH, PACCTOSIHUE MEX]y NIPSMBIMH, PACCTOSTHUE MEKIY IIOCKOCTAMU;

- yYMeThb WHCIIOJIb30BaTh MpU pPEIICHWU 3a/ad H3ydeHHble (aKThl U TEOpPEMbI
TUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOIIEro MUpa
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KOMMYHHUKATHBHBIMH JICHCTBUSIMU:

a) obmeHue:

- OCYIICCTBIIATh KOMMYHHKAIIMH BO BCEX
cdepax KHU3HH,

- pacro3HaBaTh HeBepOAIbHBIC CpEICTBA
OGH.ICHI/ISI, IIOHUMATh 3HAYCHHUEC COLIMAJIbHBIX

3HAaKOB,  PAaClO3HAaBaTh  MPEIMOCHUTKA
KOH(MIUKTHBIX ~ CUTyalldd W  CMST4aTh
KOH(JIUKTHI,

- pa3BepHYTO U JIOTMYHO H3JaraTh CBOIO
TOYKY 3pEHUS C UCTIOIB30BAHUEM SI3BIKOBBIX
CPEICTB

IK 2.1.
OpranuzoBsl
BaTh padoTy
nepcoHana
o
AKCILTyaTaIu
U TIOJ’bEMHO-
TPaHCIOPTH
BIX,
CTPOUTENEH
BIX,
TOPOXKHBIX
MaIlliH 1
obopynoBaH
us

B yactu Tpy0BOro BOCIUTaHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE [ICHHOCTH
TPYIOIIO0uS, UHTEpPEC K pa3Iu4HbIM
chepam npodecCHOHATHHON ASSTEIHHOCTH,
CBSI3aHHBIM C  MaTreMaTUKOM u €€
MIPHIOKCHUSIMH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeir mnpodeccunt U peann30BHIBATH
COOCTBEHHBIE KHU3HEHHBIE TUIAHBI,
-TOTOBHOCTh u CIIOCOOHOCTh K
MaTeMaTHYECKOMY 00pa3oBaHUIO u
caM000pa30BaHUI0 Ha MPOTSHKEHHWU BCel
KU3HHU,

-TOTOBHOCTh K aKTHBHOMY YyYacTHIO B
pelieHnn MPAKTHYECKHUX 3amaq
MaTeMaTHYECKOH HAIpPaBJICHHOCTH;
OBrnaneHne YHUBEPCAIBHBIMU YYeOHBIMH
MTO3HABATEIBHBIMU JICHCTBUSAMMU:

a) 6a30BbIC UCCIIEIOBATEILCKHIE JCHCTBUS:

- HCITOJIH30BATh BOITPOCHI KaK

- CBOOOJHO oOmnepupoBaThb HOHATUSAMH: pALUOHAIBHOE YHCIO, OECKOHEeuHas
nepuoaudeckas ApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBA
palMOHANIBHBIX M JCHCTBUTEIBHBIX YHUCEN, MOIYJb JECHCTBUTEIBHOIO YHCIIA;
MPUMEHSTh APOOU U MPOLEHTHI JJIsl PEelIeHUs NMPUKIAJAHBIX 33/1a4 U3 Pa3JIMYHBIX
oTpaciel 3HaHWM M peanbHOH KHU3HM; MPUMEHITh NPUOIMKEHHBIE BBHIUYMCIECHUS,
MpaBWJIa OKPYIJIEHUS, NMPUKUIKY M OLEHKY pe3yJbTaTa BBIYUCIECHUN; CBOOOJIHO
OIIEpUpPOBaTh IMOHATHEM: CTENEHb C LEJNbIM IIOKA3aTeleM, HCIO0JIb30BaTh
MOAXO0ALIYI0 (POpMY 3anucy JeHCTBUTENBHBIX YUCEN JUIS PEIIEHUS IPAKTUYECKUX
3aJady W NPEACTaBICHUS JaHHBIX; CBOOOJHO ONEpUPOBAaTh  IMOHATUEM:
apumeTnyecKuii KOpeHb HATypaJbHOW CTENEHU; CBOOOJHO ONIEpUPOBATH
MOHATUEM: CTENEHb C pAlUOHAIbHBIM IIOKa3aTeleM; CBOOOJHO ONEpUpOBAThH
MOHATUSMM: JIorapudM 4YHUCla, JECSITHUUHbIE M HaTypalibHble JIOrapu(MBbl;
CBOOOJHO ONEpUPOBaTh MOHATUAMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTaHIEHC
YUCJIOBOTO AapPryMEHTa; ONEPHPOBATH IOHATUSMH: ApPKCHUHYC, apPKKOCHHYC H
apKTaHI€HC YMCJIOBOIO apryMEHTa;

- CBOOOJHO OIEpUpPOBATh MOHATHSAMH: HAaTypalbHOE M IEJI0E YHCIIO, MHOXKECTBA
HATypaJIbHBIX U LIEJBIX YHMCEJl, NCI0JIb30BATh MPU3HAKHU JEIMMOCTH LEJIBIX YHCEN,
HOJl u HOK HarypanbpHBIX uMcen JUIsl pelieHHs 3a/ad, MPUMEHSTh aJrOpUTM
EBkimza; cBOOOMHO ONEpUpOBATH MOHATHEM OCTaTKa MO MOJIYIIO, 3aIHCHIBAThH
HATypaJIbHbBIE YKCJIA B PA3JIMYHBIX MMO3UIIMOHHBIX CHCTEMAaX CUUCIIEHUS; CBOOOJIHO

OrennBaHue
MPaKTUYECKH
X 3aHITUH,
TECTUPOBAHU
H,
WHIUBUTyaJTb
HBIX 33JaHuM,
MPOEKTOB,
HUCCIEI0BAHU
H. DK3aMeH.
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UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS,
(bopMyIHpOBaTH BOMPOCH, (UKCUPYIOIINE
IPOTUBOpEYNEe, MpoOJeMy, yCTaHaBIMBAThH

UCKOMOE M  JaHHoe,  (OpPMHPOBATH
TUIIOTE3Y, apryMeHTHpOBAaTh CBOIO
MO3UIMI0, MHCHUE,

- IIPOBOJIUTH CaMOCTOSITENILHO
CHHaHHpOBaHHLIﬁ 9KCIICPUMCHT,
HCCIIeIOBaHHE o YCTaHOBJIEHUIO
0CcOOEHHOCTE MaTeMaTHYeCKOro OOBEKTa,
SIBJICHMS, nporecca, BBISIBJICHHIO
3aBUCUMOCTEHN MEXIY o0BeKTamuy,
SIBJICHUSIMHU, TIPOLIECCAMU;

- CaMOCTOSITENILHO bopmynHupoBaTh
0000I1IeHUsT W BBIBOJBI IO pe3yjibTaTamM
MPOBEAEHHOTO HaOJTIOZICHUS,

HUCCIICA0BaHUA, OLICHUBATL JOCTOBCPHOCTDH
IMOJIYYCHHBIX  PE3YyJIbTATOB, BBbBIBOJOB U

0000I1IeHHI;

- MPOTrHO3UPOBATh BO3MOYKHOE pa3BHUTHE
nporiecca, a TaKXe BBIJIBUTaTh
HpeHHOHO)KeHI/Iﬂ 0O €ro pa3BI/ITI/II/I B HOBBLIX
YCIIOBHSIX;

0) COBMECTHasl IeITEIIbHOCTh:

- IOHUMAaTh U UCIOJB30BaTh MPEUMYIIIECTBA
KOMaHAHOW M WHIWBUIYaJbHOW pabOThI
MIpU pelIeHUH y4eOHBIX 3a/au, MPUHUMATh
eib COBMECTHOM JIeSATCILHOCTH,
IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacmpenensiTb BUIAB  PaboT,
JIOTOBAapUBaThCs, OOCYXAaTh MpoLEecC U
pesyiapTaT paboThl, 0000maTh MHEHHS

ONEpUPOBATh MOHSTUAMU: KOMIUJICKCHOE YHCIO U MHOXKECTBO KOMILUIEKCHBIX
YHuced,  NPEACTaBIATh  KOMIUIGKCHBIE  4Mcia B anreOpanyeckod U
TPUTOHOMETPHUUECKOH (hopMe, BBHIIOIHATH apu(pMETHUECKHUE ONEPalud ¢ HUMH U
n300pakaTh Ha KOOPIUHATHOM IIOCKOCTH;

- cBOOOJHO OMEpUpPOBATh OCHOBHBIMU MOHITHSIMH CTEPEOMETPUU IPHU PEHICHUU
3a/1ad ¥ TPOBEACHUU MATEMATHUUYECKUX PAaCCY>KJICHUW; NPUMEHSATh aKCHUOMBI
CTEpEOMETPUU M CJEICTBUA U3 HUX NpPHU PEIICHUU TeOMETPUUYECKHX 3ajay;
KJIacCCU(UIUPOBATh B3aMMHOE pAcClOJOXKEHUE TMPSAMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE; CBOOOHO
OTEepUpPOBaTh TOHATHSIMHU, CBSI3AaHHBIMH C YIJIaMH B TPOCTPAHCTBE: MEXIY

IpsIMBIMH B IIPOCTPAHCTBE, MCKIAY HpHMOﬁ Hn IIJIOCKOCTBIO, CBO60,Z[HO
OIneprupoBaTh IIOHATUAMHU, CBA3AHHBIMH C MHOI'OI'paHHUKAaMU, CB06OZIHO
pacCiio3HaBaTb OCHOBHBIC BUbI MHOI'OI'PaHHUKOB (an3Ma, nmupamMuaa,

MPSIMOYTOJBHBIN Tapaienenunen, Ky0); KiaccuUIMpoBaTh MHOTOTPAHHUKH,
BbIOMpAas OCHOBaHMs s Kiaccu(UKaluu; CBOOOJHO ONEPUPOBATh MOHITHUAMH,
CBA3aHHBIMH C  CEYEHHEM  MHOTOTPaHHUKOB  IUIOCKOCTBIO;  BBINOJIHSTH
napajieslbHOe, IEHTPaJbHOE M OPTOrOHAJIBHOE NPOEKTHpOBaHME (Uryp Ha
IJIOCKOCTh, BBIMOJHATh M300paskeHUs (Uryp Ha IUIOCKOCTHU; CTPOUTH CEUECHMUS
MHOTOIPaHHUKOB Pa3JIMYHBIMH METOAAMH, BBINOJHATH (BBIHOCHBIE) IUIOCKUE
YepTeXH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY, CHHU3Y;
BBIUUCIIATh IUJIOLIAJIM IOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, MHUPaMuUia),
F€OMETPUUYECKUX Tel C NpUMEHEeHHeM (opmyn; CBOOOAHO ONEpPUPOBATH
MOHATUSIMHM: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb CUMMETPHH,
LIEHTP, OCh U IJIOCKOCTh CHMMETPHUH (PUTYpbI; CBOOOJIHO ONEPUPOBAThH MOHATUSIMH,
COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpJIMHATaM B IIPOCTPAHCTBE; BBIIOJIHSTH
NEeNCTBUS HaJl BEKTOpPaMM; pellaTh 3aJauyd Ha J0Ka3aTeIbCTBO MAaTeMaTHYECKUX
OTHOIIEHUH U HAaxXOXICHHE TIE€OMETPUYECKUX BEIMYMH, NPHUMEHSSI H3BECTHBIC
METO/Ibl MPY PEIICHUH MaTeMaTHYECKHUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CII0)KHOCTH; TPUMEHATh NPOCTEHUIINE IMPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAI[MOHHbIE CHCTEMBbl IMPH PELIEHUH CTEPEOMETPUUYECKUX 3ajady;
U3BJIEKaTh, MpeoOpa3oBbIBAaTh W WHTEPOPETHPOBATH  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX N'€OMETPUUECKHUX (QUrypax, MPeACTaBICHHYIO Ha YepTexax U
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HECKOJIbKUX JIFOJICH;

- y4acTBOBaTh B TPYIIOBBIX Qopmax
pabotel  (0OCYXJeHUsI, OOMEH MHCHUH,
«MO3TOBBIC IMITYPMbI» U UHBIC), BHIIOTHSITH
CBOIO 4YacTb pabOTBl M KOOPIUHHPOBATH
CBOM JICUCTBHS C JPYTMMH YJICHAMH
KOMaHJIbl, OILICHUBATh KauyeCTBO CBOETO
BKJIaJja B OOMIIMI TPOIYKT MO KPHUTEPHSIM,

chopMyITUPOBAHHBIM Y4aCTHUKaMHU
B3aWMOJIEVCTBUS.
OBnageHue YHUBEPCAIbHBIMHU

PEryJIATUBHBIMU JIEUCTBUAMU:

B) CaMOOpraHHU3alus:

- COCTaBJIATh IUIAH, AITOPUTM pEIICHUS
3aJ1a4H,

- BBIOMpaTh CHOCOO pEIICHUS € Y4ETOM
UMEIOIIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH,

- apryMEeHTHpOBaTb U KOPPEKTHPOBATb
BAPUAHTHl pEUNICHUH C Yy4ETOM HOBOWU
uHpopMaluu.

PUCYHKAaX; NPUMEHSTh TOJYYCHHbIC 3HAHHMS Ha MPAKTUKE: CpPaBHUBATh U
AHAIM3UPOBAThH PEANIbHBIC CHUTYAIMH, IPUMEHSTh U3yUCHHBIC MOHATHS B MPOIIEcce
MOMCKA PEIICHUS] MAaTeMAaTH4YEeCKU C(POpMyITUPOBAHHOMN MPOOJIEMBbI, MOJICITUPOBAThH
pealIbHBIE CUTYaIlUU Ha S3bIKE T€OMETPHH, HCCIEI0BATh MOCTPOCHHBIE MOJICTH C
WCIIOJIh30BAHUEM F€OMETPUICCKUX MMOHITHN U TEOpPEM, arrapara areOpbl, pemaTh
MPAKTUYECKHUE 3a/JaY, CBSI3aHHBIC C HAXOXXICHHUEM T€OMETPUYCCKUX BEIUYHH;
UMETh MPEJCTAaBICHUST 00 OCHOBHBIX 3Talax Pa3BUTHS IT'€OMETPHH KaK COCTAaBHON
gacT (PyHJTaMEHTa Pa3BUTHS TEXHOJIOTHH;

- CBOOOJHO OIEPUPOBATH MOHATHUSAMH, CBS3aHHBIMH C [WJIHHIPUYECKOM,
KOHUYECKOM ®  cpepudeckold  IMOBEPXHOCTSIMH,  OOBSCHSTH  CIIOCOOBI
MOJTyYCHHUS;0TICPUPOBATh  MOHATUSIMH, CBSI3aHHBIMH C TEJlaMH  BpaIllCHUS:
WIAHIPOM, KOHYCOM, CEpOi U IIapoM;pacrio3HaBaTh Tella BpalleHus (IUIHHIID,
KOHyc, cdepa W map) U  OOBACHATH  CHOCOOBI  TMOJYYEHHS]  Tel
BpAaIICHUS;KJIacCU(PUIINPOBATH B3aMIMHOE pacroyio’keHue cepsr "
IUIOCKOCTH; BEIYUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHHKOB M TEJ BpAIICHUS,
O00BEMBI ¥ TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEN BpAIICHHS,
FeOMETPUUYECKUX Tel ¢ TMpuUMeHeHueM (GopMyr;CBOOOJHO  ONMEpUPOBATH
MOHATHSIMH, CBSI3aHHBIMH C KOMOWHAITUSIMU TEJI BPAIICHUS W MHOTOTPAHHUKOB:
MHOTOTPaHHUK, BIHCaHHBIA B cdepy U omucaHHbId okono cdepsl, chepa,
BIIMCAaHHAs B MHOTOTPAaHHUK WJIM TEJO BPAIICHUS; BBIUYUCISITH COOTHOIICHHUS
MEXIy TUIOMAIIMU TIOBEpXHOCTEH M 00bEMaMu TOMOOHBIX TeEN; H300paxaTh
n3y4aeMble (UTYPBI, BBITIONHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB
MPOCTBIX OOBEMHBIX (DUTYP: BUA CBEpXY, COOKY, CHHM3Y, CTPOUTH CEUEHHS Tel
BpAIICHUS;, M3BJIEKAaTh, WHTEPIPETUPOBATh U MPEOOPA30BBIBATE HH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PHUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX; CBOOOHO ONIEPUPOBATH IMMOHATHEM BEKTOP B MPOCTPAHCTRBE; BHIMTOTHSATH
omepalnuy HaJ BEKTOpaMH; 3aJaBaTh IUIOCKOCTh YpaBHEHHEM B JCKapTOBOU
CHUCTEME KOOpJHMHAT, peIlaTh TeOMETPUYCCKHE 3a/Ja4yd Ha BBIYHCICHHE YIJIOB
MEXAYy MPSMBIMH M TUIOCKOCTSIMH, BBIYHCICHHE PACCTOSIHUM OT TOYKU JI0
IUIOCKOCTH, B IIEJIOM, Ha TPHUMEHEHHE BEKTOPHO-KOOPJIWHATHOTO METOoJa IPH
pelieHny; CBOOOAHO OMEPUPOBATH MOHITHUSIMH, CBS3aHHBIMH C JBUKEHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JIBIDKCHWMU;  BBINIOJNHATH  W300paKCHHUS
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MHOTOTPaHHUKOM M T€J BpALICHHs IPU MApaJUIEIbHOM IIEPEHOCE, LIEHTPAIBHOU
CUMMETPUH, 3€pKAJIBHOM CHMMETPHUH, IIpU IIOBOPOTE BOKPYI  IIPSIMOW,
peoOpa3oBaHus M0100UsA; CTPOUTh CEYEHHUsS MHOTOTPAHHUKOB U TEJ BpAIEHUS:
CeueHUs LMIUHApa (MapajyieNbHO U INEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapajuieIbHOE OCHOBAaHHUIO M IPOXOJSIEe Yepe3 BEpIUHY), CEYeHHs IIapa;
HCIIOIBb30BaTh METObI IOCTPOCHUSI CEUEHUN: METOJ CJIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMs, METOJA  IIepeHOCa  CEeKyIleW  IUIOCKOCTH;  JOKa3bIBaTb
TE€OMETPUYECKUE YTBEPIKIACHHUS; TPUMEHSITh TeOMETpUUYECKHE (DaKThI ISl peIIeHuUs
CTEpPEOMETPUYECKUX 3aJad, MPEANOIaraloluX HECKOJIBKO IaroB PELIEHUs, eCIH
yCJIOBHS TIPUMEHEHUS 3aJaHbl B SIBHOW M HESABHOH (opme; pemarb 3agadd Ha
JI0Ka3aTeIbCTBO MATEMATHUUECKUX OTHOIIEHUN M HaXO0)KJIECHUE T'€OMETPUUYECKUX
BEJINYUH; IIPUMEHATH IIPOTPAMMHBIE CPEJICTBA U 2JIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI IIPU PELICHUM CTEPEOMETPUYECKUX 3a4ad; MNPUMEHATh IOJyYEHHBIE
3HaHUS Ha IIPAaKTUKE: CpPAaBHMBATh, AHAIM3UPOBATH U OLICHUBATh pEalbHBIC
CUTyalluy, TPUMEHATb W3YYEHHBIE IIOHATHUSA, TEOPEMBI, CBOWCTBA B Ipolecce
MOMCKA pPElIeHNs MaTeMaTHYecKu chopMyIHMpOBaHHON POOIEMBI, MOJEIUPOBATh
peanbHbIe CUTYallUd Ha SA3BIKE N€OMETPUHU, UCCIEAOBATh ITOCTPOECHHBIE MOICIH C
HCII0JIb30BAaHNEM T€OMETPUUYECKUX MOHATHI U TEOpeM, almnapara ajaredpsl, peuarb
IIPAaKTUYECKUE 3aJa4yd, CBA3AHHBIE C HAXOXXKICHUEM TIE€OMETPUYECKUX BEIIMYUH;
UMETh NPEJCTaBICHNsI 00 OCHOBHBIX 3Talax pa3BUTHUSI FTEOMETPUM KaK COCTaBHOU
94acTU pyHAaMEHTa pa3BUTHsI TEXHOJOTHA.
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4.3. OueHoOYHbIEe H MeTOANYECKHE MATEPHUAJIBI

Ilepeyens BonpocoB (00pa3ubl 3a1aHNd) K IK3aMeHY

| cemecTp

1. OmnpeneneHne MEebIX U PallMOHATBHBIX, TEHCTBUTEIIBHBIX YHCEIT

2. Omnpenenenue mporeHTa. HaxoxaeHue mporieHTa oT Yuciia, Yucia 1mo
MIPOIICHTY

3. Omnpenenenre MOy YHCIIA

4, OmnpeneneHne KOMIUIEKCHOTO unciia. ClIoKeHne KOMITIEKCHBIX YUCE.
YMHOXEHHUE U JIeTICHUE KOMILJIEKCHBIX YHCE

S. ["'eoMeTpuyeckoe npecTaBieHne KOMILJIEKCHBIX YACET

6. Omnpenenenue paaiuaHHONW MEpHI yTila, CHHYCa, KOCUHYCA, TAHT€HCA U
KOTaHTeHca uncia. BpamarensHoe npmwkeHue. UnciioBas OKpyKHOCTb

7. 3HadeHUs TPUTOHOMETpUYECKUX yHKIUM i yrioB 30°, 45°, 60°,
90°

8. JlokazaTtenbCTBO OCHOBHBIX TPUTOHOMETPUYECKUX TOXKICCTB,
(dbopMy npUBEICHHUS.

Q. 3anuch GopMys CUHYCa U KOCHHYCA JIBOMHOTO yria; hopMyin

MOJIOBUHHOTO yTJIa

10. 3amucek popmyn cuHyca, KOCHHYCa M TAHT€HCAa CyMMBI U Pa3HOCTH
JIBYX YTJIOB

11. IIpeoOpa3zoBaHHsI CYMMBI TPUTOHOMETPUUICCKUX (HYHKIIUHA B
MIPOU3BEJICHUE U TIPOU3BEACHHS B CyMMY. BbIpakeHre TpPUTOHOMETPUIECKUX
GbyHKIMNA Yepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa

12. ®yHkuus y =SIiN X ¥ y = c0S X, UX OCHOBHbIC CBOMCTBA U IPaUKH.
Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa u rpaduku

13. Ompenenenue apkCUHyca, ApKKOCUHYCA, apKTaHTeHCa YHCIIA.
Pemenne npocTenminx TPUrOHOMETPUIECKUX YPAaBHEHUN

14. Pemenue mpoCTEUIINX TPUTOHOMETPUIECKUX HEPABEHCTB

15. Omnpenenenue QpyHKIMH, €€ 00JIaCTU ONPENIETECHUS U MHOKECTBA
3HaueHui; rpadguka pynkuuu. [loctpoenue rpagukoB GyHKIMII, 3aTaHHBIX
Pa3IMYHBIMU CIIOCOOAMHU

16. 3amuchk CBOWCTB YHKIIMU: MOHOTOHHOCTh, YeTHOCTh, HEYUETHOCTb,
OTPaHUYEHHOCTh, MEPUOINIHOCTh. HaxokIeHne MPOMEKyTKOB BO3paCTaHUS
yObIBaHUS, HAMOOJBIIIETO U HANMEHBIIIETO 3HAUCHUS, TOYCK IKCTpEeMyMa

17. Omnpenenenue obpatHbix PpyHkuii. Haxoxnenne odnactu
ompesenieHus 1 ooactu 3HaUeHU ooparHor pyukmuu. [TocTpoenne rpaduka
oOpaTHOM QyHKITUU

18. IIpeoOpazoBanue rpadgukoB. Penienue ypaBHeHH rpadudecKumM
criocobom. PerieHne HepaBeHCTB rpaUIecKUM CIIOCOOOM.

19. Omnpenenenue KOpHs N-O CTENEHU U €T0 CBOMCTB.

20. IIpeobpa3zoBaHue UppallMOHAIBHBIX BbIpaKeHUI. Bpuncienne KopHs
U3 KOMILIEKCHOTO YHCia
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21. Omnpenenenue jgorapudma, 1ECATUYHOTO W HATYPaTbHOTO
jorapudmMa. 3anuch OCHOBHOTO JorapupMuyeckoro Toxxaecrnsa. CBoiicTra
norapudmos. [lepexo kK HOBOMY OCHOBaHHIO

22. Onpenenenue Gpyukimu. Haxoxaenue 3HaYeHUN PyHKIUY.
[Toctpoenue rpadMKoOB TMHEWHO, KBaAPATUIHON (PYHKIIHIA

23. IlokazarenpHas ¢pyHkuwms, ee cBoricTBa [locTpoenue rpaduka
NoKa3aTeIbHON (QYHKITUH

24. Jlorapudmuueckas GpyHKIHs, ee cBoiicTBa. [loctpoenue rpadukon
JorapupMuyeckux QyHKIUN

25. Tloka3zaTenbHble ypaBHEHHMsI, HEpaBEHCTBA. PeleHne pa3anaHbIX
BUJIOB MTOKA3aTeIbHBIX YPaBHEHUH, HEPABEHCTB, CUCTEM

26. Jlorapupmuyeckue ypaBHEHUsI, HepaBeHCTBA. CHUCTEMBbI
Jgorapu(pMUUECKUX YpaBHEHUH. AJITOPUTM pelIeHUs Jorapu(PpMUUECKUX
HEPABEHCTB

Il cemecTp

1. Pacnosioxkenue npsMbIX U IJIOCKOCTEN B IIPOCTPAHCTBE

2. [TapayutenpHOCTH NPSAMBIX B IpocTpaHcTBe. [lapamienbHOCTh NpsIMOi
Y TJIOCKOCTH

3.  IlapannenbHOCTbH MIOCKOCTEH

4, Ky0 u ero ceuenust. Yros Mexay AByMs IPSIMBIMH. Y TOJI MEXKIY
IPSAMOU U TNTIOCKOCTBEO

S. [leprieHIUKYIJISIPHOCTD NPSIMBIX B IPOCTPAHCTBE.
[leprieHIUKYISIPHOCTD NPSIMOM U TIIIOCKOCTH

6. Teopema o Tpex nepneHauKyIsipax. JAByrpaHHbii yrod.
[leprieHIUKYIJISIPHOCTD INIOCKOCTEN

7. Omnpenenenre OCHOBHBIX OHATUN KOMOMHATOPUKH: NIEPECTAHOBKH,
COYETAHUSA, Pa3MEILCHUSA

8. 3agauM Ha MOJICUET YUCIIa Pa3MEIICHH, IEPECTAaHOBOK, COYETaHUIN

Q. 3anuck hopmynsl OnHOMa HploToHA. AHAINU3 CBOMCTB

OMHOMMHAJIBHBIX KO3(DPUITMEHTOB

10. CoiicTBa OMHOMHHATBHBIX KO3 uimeHToB. Tpeyronpauk [lackams

11. JlexapToBa cucTeMa KOOpJUHAT Ha TIOCKOCTH. OnpeaeneHue
BEKTOpa, MOJIYJIsl BEKTOpa

12. PaBeHcTBO BekTOpOB. CJI0OKE€HHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
YHUCIIO0

13. Pa3znoxenue BekTOpa Mo HampasiieHusM. OrnpeaesieHue yria Mexiay
JBYMsI BEKTOPaMH

14. BeruucieHue KOOpAUHAT BEKTOPA, CKAISIPHOTO IPOU3BEICHUS
BEKTOPOB

15. PaznoxeHue BEKTOpa 0 KOOPJIWHATHBIM BeKTOpaM. BBeneHue
(bOpMyIIBI PACCTOSIHUS MEXTY ABYMSI TOUKAMH

16. BrIBoa ypaBHEHHIA c(hephl, ITTOCKOCTH U MPSIMON
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17. Omnpenenenre MHOTOIPAHHUKA U €I0 OCHOBHBIX 3JIEMEHTOB.
OmnpeneneHue U NOCTPOSHUE NPSIMON U HAKIIOHHOM npu3Mbl. OnpeneneHue
MPaBUILHOM MPU3MBI

18. Ompexenenue U NOCTpOEHUE NapaJljiesienunena, Kyoa

19. Cummerpuu B Ky0Oe, B mapajijiesienunene, B Ipu3sMe U mupamu/ie.
[TocTpoenue ceuenus Kyoa, MPU3Mbl U TUPAMHUIBI

20. Ompenenenve U MOCTPOSHUE MUPAMUJIBI, TPABUILHON MAPAMHUIBI
YCEUEHHOM MUpaMHIbl, TETpadapa

21. IlpaBuibHBIE MHOTOTpAaHHUKH. [IpencTaBieHne o MpaBUIILHBIX
MHOTOTpaHHHUKaX (TeTpas’ap, KyO, OKTa3ap, JOJAEKadP U UKOCAIP)

22. Ompepnenenue u rpapuueckoe nzodpaxenue: chepsl, HeHTpa chepsl,
paauyca cepsl, tuamerpa chepsbl

23. Ompepenenue u rpapuyeckoe H300pakeHue: mapa, eHTpa mapa,
paauyca mapa, IuaMerpa mapa

24.  YpaHeHue chepsbl, BIBOJ YpaBHEHUs CPEPHI B MPSIMOYTOJIbHON
CUCTEME KOOpUHAT

25. BsaumHuoe pacnonoxxenue cepbl U MIOCKOCTH: HE UMEIOT OOIIUX
TOYEK, UMEIOT MHOXKECTBO OOIIUX TOUYEK, OJJHa 0011as Touka. ['paduyeckoe
U300paKeHne

26. KacarenbHas MI0CKOCTh K cdepe: TeopeMa, 10Ka3aTeabCTBO,
oOpaTHast TeopeMa

27. Ilnmomanp chepsr

28. Ompenenenue KacaTelbHOHN K cepe, TOUKH KacaHus

29. BsaumHOe pacnosiokeHHe MpsMoi U chepbl

30. IllapoBoii cermeHT

31. IllapoBoii cektop

32. IllapoBoii cioii

33. Omnpenenenue u rpadpuyeckoe N300pakeHre: NUIUHAPA, 00pa3yIOIIUX
MUJIMHAPA, OCH LUJIMHPA, OCHOBAHUH IIMIIMH]IPA, BBICOTHI IMJIUHAPA, PaJNyCa,
JuaMeTpa MWIMHIpA.

34. OmpenencHue u rpaduIecKoe N300paKEHUE: OCEBOTO CCUCHHUSI,
CeUeHUs IWINHPA MIEPICHANKYISIPHON K OCH TIIOCKOCTHIO.

35. Ilpsamoii KpyroBoM HUIHHJIP.

36. Pa3zBeprTka O0OKOBOI MOBEPXHOCTH HUIUHAPA.

37.  ®opmyna miomaan O0KOBOM MOBEPXHOCTH IIWIMH/IPA.

38. ®opmyna mIoM@AAMN MOJHOW MOBEPXHOCTU UIMHAPA

39. Omnpenenenue u rpadpudecKoe N300pakeHNe: KOHyca, 00pa3yroIIxX
KOHYCa, OCH KOHYCa, OCHOBAaHUS KOHYCa, BEpPLUIMHBI KOHYCa, OOKOBOI MOBEPXHOCTH
KOHYCa, BBICOTBI KOHYCa, CEUEeHHUs KOHYCa.

40. Omnpenenenue 6OKOBOM, TOJHON TOBEPXHOCTH KOHYCa, (hopmyia
HAXOXKJEHUS TUIOMAA OOKOBOMH, MOJTHOM MOBEPXHOCTU KOHYCA.

41. Omnpenenenue u rpadpuuecKoe U300paKeHNE: YCEYCHHOTO KOHYCA,
OCHOBAHMM yCEYEHHOT0 KOHYCAa, BHICOTHI YCEUEHHOI'0 KOHYCa, OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYCa, 00pa3yoIINX YCEUEHHOI0 KOHYyCA.
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42. OmnpeneneHue OOKOBOM, MOJHON MOBEPXHOCTH YCEYEHHOTO KOHYCA,
dbopmyra HaXOXKACHUS TIIONIAAU OOKOBOM, MOJHON MOBEPXHOCTH YCEUYEHHOTO
KOHYycCa

43. OmnpeneneHue Npou3BOIHON QYHKIIMH, €€ TEOMETPUUYECKOTO U
¢uznueckoro cmpicia. M3ydenue mpasui u popmyin audhepeHInpoBaHUs
OCHOBHBIX 3JIEMEHTApHBIX (HYHKIUH

44,  OmnpeneneHue BTOPON NPOU3BOIHOM, €€ T€OMETPHUUECKOTO U
duznyeckoro cMmpicia. BeranciaeHue npou3BoiHON 00paTHOM U CIIOKHOM
byHKIAHA

45. BeIBoa ypaBHEHUs KacarelbHOU. [IpuMeHenre mpon3BoHOM K
ucciaen0BaHuI0 GYHKIUNA U TOCTPOEHUIO TpauKoB

46. OmpeneneHue nepBooOpa3HOM, HEONPEAEICHHOTO U ONPEIEICHHOTO
UHTErpaa

47. IlpumeHeHHe ONpeAesIEHHOr0 UHTErpaja JUisl HAXOKICHU IUIOLAIH
KpUBOJMHEIHOM Tpanenuu. @opmyna Herorona—1Jleitonuiia

48. T'eomerprueckuii CMBICI ONPEIEIEHHOTO UHTETpasia. Beruncienue
IUIOLIA/IEW KPUBOJIMHEWHBIX TPAIICLIN

49. Beruucnenne oObeMa KyOa, MPSMOYTOIBHOTO MapajuIeeuIie/a,
MPU3MBI, LIWJIMHpA

50. Bpreruncnaenue oObeMa MUPAMUIBI, KOHYCA, IMapa

51. BpluncneHue MIOHIAAN MOBEPXHOCTU HUIUMHAPA, KOHYyCa, CPepbl

52. Omnpenenenue coOBITHS, BEPOITHOCTH cOObITHS. CllOKEeHUE U
YMHOX€EHHE BepoATHOcTel. Mcnbitanusa bepryinm

53. JluckpertHas cimydyaiiHas BEeJIMUMHA. 3aKOH pacIpeiesIeHUus ClydyaiiHON
BEJIMYUHBI

54. Tlpeobpa3oBaHue ypaBHEHUI U HEPABEHCTB B PABHOCUJILHBIC TAHHBIM.
Pemenue palrioHanbHbIX, HPPAMOHATIBHBIX, I0KA3aTEIbHBIX, JOTapU(PMUUECKUX,
TPUTOHOMETPUYECKUX YPABHEHUH U YPABHEHUM C TapaMeTpaMu

Kpurepuu ouieHK# BbINOJHEHHUs Pa00ThI

OrneHka KonmuecTBo 3a1annii, BEINOJIHEHHBIX MPABUIIBHO,
HE00XO0IUMOE IS TTOJTYYEHHUS OIICHKU
«2» 4 u meHee
(HEey/1I0BJIETBOPUTEINIHHO)
«3» (YAOBIETBOPUTEIILHO) 5-6
«4y (xopor11o) 7-8
«5» (OTIMYHO) 9-10

IlepeyeHb METOAUYECKUX U MHBIX JOKYMEHTOB, Pa3pa00TAHHBIX
neJarornyecKuM padoTHUKOM, IS o0ecneyeHnsi 00pa3oBaTeIbLHOM
NeSITeJIbHOCTH

MeToauueckie peKOMEHJAIMU K MPaKTUYECKUM padoTam Mo ydeOHOMY
npeamery «MaremaTukay.
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