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IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJbTAaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTHIO TPAXKAAHCKOW TMO3UIMHM OOy4aromerocs Kak axkTHBHOTO U
OTBETCTBEHHOT'0 4WIEHA POCCUMCKOIrO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHMUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W TP.), YMEHHEM B3aHUMOJICHCTBOBATh C COIMAILHBIMH HHCTUTYTAaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'paKIaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUMCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUID ATHUX
JTOCTHOKEHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUM HayKd W JEeSTeNIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOEHHUE
YCTOMYHMBOTO OYIYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPEHICHHH, pPacCyXICHUH; BOCIPHUUMYHBOCTHIO K
MaTeMAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHMSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro U Oe3omacHoro oOpas3a »KU3HH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHHUEM IEHHOCTU TPYAOJIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIC
KU3HEHHBIC IUIAaHBl, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTU4YeCKOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO HAa TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHUN TPaKTUYECKUX 3a]]a4 MaTeMaTHYECKON HaIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHMSIHHS COIHABLHO-
SKOHOMHUYECKHUX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3a1ad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHUpOBaHUS
MOCTYINKOB U OIIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPY>KArOIIEH Cpeibl.

IleHHOCTH HAYYHOIO O3HAHUA:

Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HAayKH KakK cgepbl
YEJIOBEUECKOU NeATeIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHUS LIMBUIA3ALUU;
OBJIQJICHUEM $SI3bIKOM MAaT€MaTHUKW W MAaTE€MaTUYeCKOW KyIbTYypOH KaK CPEICTBOM IO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH TMPOCKTHYHO U  HUCCICAOBATCIBLCKYIO ACATCIBHOCTD
HHAUWBUAYAJIBHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3ynbTaThl OCBOCHHUS MIPOrpaMMbl yaeOHOTO TipeameTa «MaremaTukay
XapaKTEpU3YIOTCSl  OBJAQJCHUEM  YHUBEPCAJIBHBIMU  NO3HAGAMENbHLIMU  OeliCEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelicmeusmu.

1) Yuueepcanrvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomamso ¢ uHgopmayueti).

ba3oBble jornueckue neMcTBus:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPHU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATUM, OTHOLIEHUN MEXKIY MOHITHSAMHU; (HOPMYIUPOBATH OINPEICICHUS TOHSITUIA,
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IIEeHUS
Y CPaBHEHMUsI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, CIMHIUYHBIE, YaCTHBIE U OOIIUE; YCIOBHBIE;

® BBISBIISATH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEYHs B (haKTax,
JMAHHBIX, HAOMIONCHUSAX W YTBEPXKACHHSIX;, NpeJiaraTb KPUTCPUH I BBISIBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNaTh BBIBOJbI C MCMOJB30BAHUEM 3aKOHOB JIOTMKHU, AEIYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHUI TI0 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpanBaTh AapryMEHTAIMIO, NPUBOIUTH MPUMEPHl U
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh crocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOIXOIAIMINNA ¢ YIETOM CaMOCTOSTEIbHO BbIIEIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

® JCIOJIb30BaTh  BOIPOCHl  KAaK  HUCCIENOBATEIbCKMM  MHCTPYMEHT  ITO3HAHMS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APryMEHTHUPOBATH CBOIO IIO3UIIHIO,
MHEHHE;

® [POBOJUTH CAMOCTOSATEIbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HWCCIEAOBaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMynupoBaTh OO0OOIIEHWS U  BBIBOJABI 1O  pe3yibTaTaMm
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [IPOrHO3UMPOBATh BO3MOXHOE PA3BUTHUE MPOLIECCA, & TAK)KE BBIIBUTATh MPEAIOI0KEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabora ¢ unopmanmeii:

® BBIABIATH JeUIUTH WH(OPMAIINK, JAHHBIX, HEOOXOAUMBIX IJIsl OTBETa HA BOIPOC U
JUISL peLIeHUs 3a/1a4u;

e BBIOMpaTh WHPOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3HPOBATh,
CUCTeMATHU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MpeACTABJICHHUS,



2)

CTPYKTYpUpOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iIuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuvecKu;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOATENbHO C(HOPMYTHPOBAHHBIM
KPUTEPUSIM.

Yhueepcanvnvie KOMMyHUKamueHbvle Oeticmsus, obecneuugarom c@hopmuposanHocmy

COYUANBHBIX HABLIKO8 00YUAIOUUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUSAMU U LIEIAMU
OOIICHHUsA; SICHO, TOYHO, T'PAMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy pEelLIeHMs 3ajaul, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

B X0JIe 00CYX/IEHHs 3a7]aBaTh BOIIPOCHI MO CYLIECTBY OOCYkAaeMOU TeMBI, IPOOIIEMBI,
pelmaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIIOUMCK pPEIlEHUs;
COMOCTABJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
0oOHapyXMBaTh pa3IMuue U CXOJCTBO MO3UIINIA; B KOPPEKTHOU (opMme popmyarpoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMS,;

MIPEJICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIIEPUMEHTa, UCCIeI0BaHUS, IPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTno:

IIOHUMATh W HUCIOJb30BATH NPECHUMYIICCTBA KOM&H}IHOﬁ u HHJII/IBI/IJIyaHLHOﬁ pa6OTI)I
IpU pelIeHuH Yy4eOHbIX 3aj]ad; MpPUHUMATh LEJdb COBMECTHOW JesTeNbHOCTH,
IUIAaHUPOBATh OPraHU3alMI0 COBMECTHOM palOThl, pacmpenensarTb BHAbI padoT,
JIOTOBApUBAThCs, OOCYKIaTh Tpolecc M pe3ynbTar paboTel; 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYMIOBKIX opMax padboTel (00CykaeHHs, 0OMEH MHEHUM, «MO3TOBBIC
HITYPMbI» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU
JNEUCTBUS C IPYTMMH YWICHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOETO BKJIAJa B 00U
MPOJIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhoie pecynamuenuvle oeticmaus, obecneuusarom Gopmuposanue CMoliCilo8bIxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIOco0 perieHus ¢ yuéTom
HMMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHUH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMHM I[O3HABATEIbHOM peQUeKCUr KaK OCO3HAHUS COBEpLIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pPe3ylIbTaTOB; BIAAETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MIPOLECCAa M PE3YibTaTa PEUICHHS MaTeMaTHYECKOMN
3aJau;

MIPEIBUIIETh TPYAHOCTH, KOTOPBbIE MOTYT BO3HUKHYThH IIPU PEILIECHUU 3aa4H, BHOCUTH
KOPPEKTHUBBI B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISBICHHBIX TPYJHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTHDKEHUS] WJIM HEIOCTW)KEHUS PE3YJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIMOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



MNPEIMETHBIE PE3YJIbTATHBI
12 KJIACC

OnepupoBatb TOHATHSMHU: WJIMHAPHYECKast MOBEPXHOCTH, oOpazyromue
HWIMHAPUIECKOH MOBEPXHOCTH; WINHAP; KOHUYECKask OBEPXHOCTb, 00pa3yroIne KOHUYECKOH
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

PacniosznaBars Tena BpamieHus (IIIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOJTYYSHHUS TEJl BPALICHHS.

KrnaccuduimpoBars B3auMHOE pacioioskeHre cephl U MII0CKOCTH.

OnepupoBaTh MOHATHAMHU: HIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA,
AapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA APOBOTO CJIOS; IAPOBOM CEKTOP.

Boraucnare 00bEMBI M TUTOIIAIN TTOBEPXHOCTEH TEJ BpAIICHHUS, TEOMETPUUYECKUX TEN C
MIpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OIMHMCAHHBIH OKOJIO
cdepsr; cdepa, BIHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbaucnaTe COOTHOMIEHHST MEXKIy IUIOIMAASMU TIOBEPXHOCTEH M 00BEMaMHU IOJTOOHBIX
TeNl.

N3o0paxaTe m3ydaemble (GUTYpBl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
WHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BpaIICHUSI.

W3BnekaTh, HHTEPIPETHPOBATH U TIPe0OPa30BHIBaTh HH(MOPMAIHIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInonHATh AeWCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YHUCJI0, OOBSICHATH, KAKUMU CBOMCTBAMM OHU 00IaJaloT.

[IpumeHsTh npaBUiIO Napajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIYy BEKTOpPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHCIIO, YIOJl MEXKIY BEKTOPaMHU,
CKaJISIpHOE TPOU3BECHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YpaBHEHHUEM B JIEKAPTOBOM cHCTEMe KOOPIUHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEOMETPHUYECKHUX 3ajad,
MIPEIOIAraloINX HECKOJbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

Pemats mpocreiiime reomeTpuueckue 3aa4u Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.

Pemarp 3amaun Ha [OKa3aTelNbCTBO MAaTEMATHUECKHUX OTHOIICHUM W HaXOXICHHE
reOMETPUYECKUX BEIUYMH MO 00pas3liaM WM alrOpuTMaMm, IPUMEHs M3BECTHBIE METOIbl MpPHU
pEIIeHnH CTaHAaPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[IpuMeHsTH mpoCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIlMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aad.

[IpuBoauTh mpHUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE U IKHU3HH,
pacrio3HaBaTh NPOSBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh TONydYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peallbHbIC CUTYaIlMH U
OPUMEHATh  U3y4YCHHBIE TIOHATHS B  TIpOLIECCe IOUCKA  PEUIeHHS  MaTeMaTH4eCcKd
cOpMyYIMPOBAHHONW MPOOIEMBI, MOJETUPOBATh pPEATbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPHH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIENH C MCMOJIb30BAaHUEM T€OMETPUYECKHX MOHSATHH U TEopem,
amnmapara anreOphl; peraTh NPaKTUIECKHe 3a7auu, CBI3aHHbBIE C HAXOXKCHHEM IeOMETPHIECKUX
BEITUYHH.



COJAEPKAHUE YYEBHOTI'O KYPCA
12 KJIACC

Tena Bpaumenust

HunuHapuueckas NOBEPXHOCTh, O0O0pa3yloIIMe LUIMHAPUYECKOM IOBEPXHOCTH, OCh
WIMHAPUIECKO noBepxHOCTH. LlmmuHap: ocHOBaHUsI 1 OOKOBask MOBEPXHOCTbH, 0Opasyomas u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OChb M BEpIIMHA
KOHHUYeckol mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyromias M OChb; IUIOIIAIb
OOKOBOM M TOJIHOW MOBEPXHOCTHU. YCEUEHHBIN KOHYC: 00pa3ylollihe M BbICOTa; OCHOBaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUameTp; IUIONIa[b HMOBEPXHOCTH cdepbl. B3aumHoe
pacnoJiokeHue cepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300pakenue Ten BpaleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApa U KOHYCA.

KomOuHammm Ten BpalleHWs W MHOTOTPAHHWUKOB. MHOTOTpPaHHUK, OMHCAHHBIN OKOJO
cdepsl; cepa, BIMCaHHAS B MHOTOIPAHHUK, WM TEJIO BpAIllEHUSI.

[Tonsatue 06 o60béMe. OcHOBHBIE CcBOWcTBa 00BEMOB Teln. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuieenuneaa u ciueAcTBus u3 He€. O0bEM munuHApa, KoHyca. O0BEM
mapa | rmiotmaab chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenust nuauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOAsIee Yepe3 BEPIINHY), CEUeHHUs [Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUIT ICHCTBUI C BEKTOPAMHU.
[IpsimoyrosnpHas cuctema KoopAuHaT B mpocTpaHcTBe. Koopaumuatel BekTopa. Ilpocreiimue
3alauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CkalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HOpSMBIMU U IHIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METOJ HpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

12 KJIACC
KosunyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrpoabubie | IlpakTuyeckue
n/m | NporpamMmsl Bcero
padoThI padoThI
Tena Bpaienus 12
OO6bEMBI TEN 5
BexTopsl ¥ KOOpAMHATHI B MPOCTPAHCTBE 10
4 [ToBTOpenHue, 0600IIeHNE, CUCTEMATH3AIIHS 7 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
12 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KoHnTpoJubHubie
padoThbI

Jara
U3ydeHus

Cdepa u map: ueHTp, paanyc, 1Mamerp;
TIJIOIA]Th TIOBEPXHOCTH C(HEphI

B3aumHoe pacnonoxenue chepsl u
IJIOCKOCTH; KacaTeNlbHas MI0CKOCTh K cdepe;
IJI01a b CHEeph

N3obpaxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

HI/IJ’II/IHHpI/I‘—IeCKaﬂ IMOBCPXHOCTD,
o0pasyromye MUIHHIPUIECKON
IOBEPXHOCTHU, OCb HHHHH}IqueCKOﬁ
IIOBEPXHOCTHU

[Hummuap: ocHOBaHUS M OOKOBast
MOBEPXHOCTh, 00pa3yromas U OCh; IJIONIA/Th
OOKOBO M MOJHOM MOBEPXHOCTH

N3obpaxenne muInHaIpa Ha TIIOCKOCTH.
PazpépTka nmnunapa. CedeHus MUIMHIPA
(TIOCKOCTBIO, TApATIJICIIBHON UITH
MEePIEHIUKYIISIPHONW OCH ITUJIHH]IPA)

Konunyeckas HoBepXxHOCTh, 00pa3yromiye
KOHHUYECKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHue u BepiirHa, 00pasyromias
M OCh; IUIOIIAAs OOKOBOI U MOJHOM
MMOBEPXHOCTH

VYceu€HHbI KoHyC: 00pa3yloline U BbICOTA;
OCHOBaHHUA U OOKOBasl NOBEPXHOCTh

10

N3006pakeHne KoHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TII0CKOCTBIO, MapajIeIbHOW OCHOBaHMIO, U
IUIOCKOCTBIO, IPOXOJIAIIEH Yepe3 BepIInHY)

11

KOM6I/IHaI_II/IH TCJI BpallICHUS U
MHOT'OT'paHHUKOB

12

MHororpaHHHK, OIIMCAaHHBIN 0KOJIO chepsl;
cdepa, BMcaHHast B MHOTOI'PaHHUK UJIH B
TE€JIO BpAIlCHUS




ITonsartue 00 00béMe. OCHOBHBIE CBOMCTBA

13 n
00BEMOB TET

14 O0BEM IMHIpa, KOHYyCa

15 OO0BEM 1Iapa u IIoIma s chepsl
[TogoGHBIE TelIa B TPOCTPAHCTBRE.

16 CooTHoIIEHNS MEX1y II0IASIMU
[IOBEPXHOCTEN, 00bEMaMHU 110J00HBIX TEN

17 KonTponbHas pabora o tTemam "Tena
Bpamienus" u "O0wbemsbl Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHne ¥ BEIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YUCIIO
Pasnoxxenne BexkTopa 1o Tpém

21 HEKOMILUTaHapHbIM BeKTOpaMm. [IpaBuiio
napajuiefienuneaa

29 Pemrenue 3ama4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIPaBUJI JCMCTBUM C BEKTOpaMU
[IpsimoyrosbpHas cucteMa KOOpAWHAT B

23 npocTpancTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsIMbIMH U
IJIOCKOCTSAMU

26 KoopanHaTHO-BEKTOPHBINM METOT ITPU
pELIeHUH T€OMETPUUYECKUX 3a/1a4

97 KonTtponbHas padoTa o teme "BekTtopsl u
KOOpJIMHATHI B MPOCTpaHCTBE"
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus

28 3HaHuii. OCHOBHBIE QUTYPBHI, (PAKTHI,
TEOPEMBI Kypca INTaHUMETPUU
[ToBTOpEeHue, 0000IIEHNE U CUCTEMATH3ALHS

29 3HaHuil. OCHOBHBIE (DUTYPHI, HAKTHI,
TEOPEMBI Kypca IIIaHUMETPUU
[ToBTOpeHue, 0000IIEHNE U CUCTEMATH3ALHS

30 3HaHMNA. 3a/1a41 JIAHUMETPUU U METOJIbI UX
peleHus
[ToBTOpeHue, 0000IIEHNE U CUCTEMATH3ALHS

31 3HaHMNA. 3a/1a41 IJIAaHUMETPUU U METOJIbI UX

perieHus




[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIIUS

32 3HaHuil. OCHOBHBIEC (DUTYPHI, (HAKTHI, 1
TEOPEMBI Kypca CTepeoOMETPUr
33 Hrorosas koHTpoJIbHAST paboTa 1
34 HOBTOPGHI/IC, 0000IIIeHHE ¥ CHCTEMATU3AIIMS 1
3HAHHI
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME













