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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTrpus» 6a30BOro ypoBHs AJsi 00yUaIOIIMXCS
10 —11 xmaccoB pa3paboraHa Ha ocHOBe DenepanibHOrO rocyAapCcTBEHHOr0 00pa3oBaTEILHOTO
CTaHjaapTa cpeaHero oouiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUH,
IPEIbABISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHHIO, U TPAJULUI POCCUICKOro 0Opa30BaHUS.
Peanmusanus  mporpamMMbel  00eCHEUMBACT  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETECHIMSMH,
COCTaBJISIIOLIMMHU OCHOBY JJIsi CaMOPa3BUTHsSI M HENPEpPBIBHOTO 00pa3oBaHUs, IEJIOCTHOCTh
OOLIEKYIBbTYPHOT0, TUYHOCTHOTO U TTO3HABATEILHOTO PAa3BUTHS IUYHOCTH 00YYarOINXCS.

HEJA N3YYEHUS YYEBHOI'O KYPCA

BaxkHocth yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
0o0y4eHHUs TEOMETPUM B HANPABIEHUU JIMYHOCTHOTO Pa3BUTH 0Oydarommxcs, GOopMUPOBaHUS
(YHKIMOHATHHONH MaTeMaTHYeCKOW TPAaMOTHOCTH, W3YYEHHsS IPYTUX YYEOHBIX TUCIUTUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W IPOUCXOXKICHUU
FeOMETPUUECKUX a0CTPAKIUNA, COOTHOILIEHUU PEabHOTO U UACANBHOT0, XapaKTepe OTpaskeHus
MaTeMaTUYeCKON HAayKOH SIBJICHUN U MPOILIECCOB PEATbHOIO0 MUPA, MECTE T€OMETPUH B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYYHOM I[IO3HAHWUM W B TIPAKTHKE
CHocoOCTBYeT (HOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBIIUICHUSI, HEOOXOIUMBIX JIJISl /IalITAlliU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HA YpPOBHE CPEIHEro OOIIero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHUU OOYYaIOUIMMHCA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKAEHUH B XOJle peIIeHUs
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU pEIIeHUH 3a7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpHUeHTHPOBATHCS B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsaX IesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTpa’KEHUs OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHSAET pa3Hble BUABI YUeOHOU U TPY10BOM
NeSITETIHHOCTH, SBISIETCS OJHUM W3 NMPO(EeCCHOHAIBHO BAXKHBIX KAdeCTB, MOITOMY aKTyaIbHA
3a7ada GOPMHUPOBAaHUS Y OOYYArOIINXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHUS TTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOYUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIOJIBb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUH U
NecTBUH, crienu(UUHBIX TEOMETPUU, BO3SMOKHOCTH YCIICITHOTO MPOJIOJIKEHUsT 00pa30BaHus 10
CHENHUATBHOCTSM, HE CBS3aHHBIM C NMPHUKJIAIHBIM HCITOJIE30BAaHUEM T€OMETPHH.

[IporpaMmma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAuYeHa g OO0y4aromuxcs
CpeIHeW IIKOJbl, HE HCHBITHIBABIIMX 3HAYMTENbHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOUTH
o0mye MaTreMaTu4eckue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOAUMBIE IS



’KM3HHU B COBPEMEHHOM o011ecTBe. KpoMe 3TOro, OHu MMEIOT BO3MOKHOCTh U3YUUTh F€OMETPUIO
6osee r1yO00OKO, €Clii B JallbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrkeHue el OCBOEHUS ITPOrpaMMbl 00€CIIeUNBACTCS PELIEHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHbIMU 3a/1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KYJIbTYphl U

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHME IPEACTaBIECHUS O MHOIOTPaHHMKAX M Tejlax BpaLIEHUs Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEISAX, TO3BOJISIONIMX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHUS OKPY’KAIOLIEr0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha UYEPTEXaxX, MOJAEIAX M B PEaTbHOM MHpE
MHOT'OI'paHHMKH U Tejla BpallleHHs;

e OBJIQJICHWE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOEHHS Ha HU300paKeHMSIX
IPOCTPaHCTBEHHBIX (HUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU NOHATHUSMU O MHOIOIPAaHHUKAX U
TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (OopMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECJIOKHBIE  JIOKAa3aTeNbHbIE  pAacCy)KICHMS B  XOJA€  pellIeHUs
CTEPEOMETPUYECKHUX 3a/]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHUS;

e (dopmupoBaHue (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYallMsIX U NPU H3YYEHUHM JPYTUX Y4eOHBIX IPEIMETOB,
NpPOSIBIEHUS] 3aBUCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMYIHpPOBaTh HMX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TI'EOMETPUYECKHE MOJIENHM, TNPUMEHATh OCBOCHHBIN
FeOMETPUUECKUH ammapar JJid pelleHuss MNPaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
WUHTEPIIPETUPOBATH U OLICHUBATD ITOJIyYEHHBIE PE3YJILTATHI.

OTnu4UTENBbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBISIETCS BKIIIOUYEHUE B KYpPC CTEPEOMETPUU

B Hayaje ero M3y4yeHus 3ajad, peulaeMblX Ha YpOBHE MHTYUTHUBHOIO TIIO3HAaHUS, W
onpeaenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHUPYET HIPOTEKAHWE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3YUEHHIO IIPEIMETA.

[Ipenmourenue OTHAETCS HATJIAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €cCTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh NPEIMETHO-IPAKTUYECKON
JEeATENbHOCTH. Pa3BuUTHE INpPOCTPaHCTBEHHBIX MPEACTABICHUM Yy Yydalluxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpUpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HPOBOAMUTCS C
OMOpOH Ha HATJISAHOCTh, & ONEPUPOBAHHE O0Pa30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePKaHNUS.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 k;accax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B NIPOCTPAHCTBEY, «Tena Bpamenus», «Bekropsl u
KOOPJMHATHI B IPOoCcTpaHcTBeY. DopMupoBaHue JOrMUECKUX YMEHUHN pacipeaesseTcs He TOJIbKO
[0 COAEP)KATEeNIbHBIM JIMHUSM, HO W IO rojaM oOydeHHMs Ha YpPOBHE CpeIHero oOIIero
oOpa3oBaHusl.



Conepkanre 00pa3oBaHUS, COOTBETCTBYIOIIEE TPEIMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mporpaMMBbI, pacpe e IEHHBIM 110 TO1aM 00Y4YCHHSI, CTPYKTYPUPOBAHO TAKUM 00Pa3oM,
9TOOBl  OBJAJEHHWE T'COMETPHYECKHMMH TOHSATUSMH W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCJICIOBATEILHO M IOCTYIATEIbHO, C COOJIIOJCHHEM IPUHINIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUSI BKIIIOYATIUCH B OOIIYIO CHCTEMY I'€OMETPHUCCKUX MPECTABICHUN 00yJaronuxcs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reomerpun orBoautcs 2 yaca B Hegento B 10 knacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



IIVTIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yabTaThl OCBOSHHS IMPOrpaMMbl y4eOHOro mpeamera «MaremaTHka
XapaKTepU3YKTCA:

I'paiknanckoe BocnnuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHUN, NPOLEAYp TpaKAaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMAIbHHIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IIaTpuoTnyeckoe BocIMTAHME:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOIUIOMY
U HACTOSILIEMY POCCUHMCKOM MaTeMaTHUKHM, LEHHOCTHBIM OTHOLIEHHEM K JOCTHXKCHHSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM ILIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTHSX, cpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOTO Hapoaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUN HayKU U JEeSATEIbHOCTHIO YUYEHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas JCTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCy JECHHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTU4YeCKHe 3HaHUS B HUHTEpecax
310poBOTO M Oe3omacHOro oOpas3a KH3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBbIO
(3mopoBoe muTaHKE, cOAaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHAbIXA, peryispHas (usnueckas
aKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JESATEIBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; UHTEPECOM K pPa3InYHBIM
cdepam mpoeccHOHATBHON JIeATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp Oynyliei mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHUIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HAITPaBIEHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYNbTYpbl, IOHUMAHUEM BIUSHUS COLUAIBHO-
HKOHOMUYECKUX IPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r00aNbHOTO  XapakTepa  SKOJIOTMYECKMX  MpoOjieM; OpHEeHTalued Ha  IpUMEHEHHE
MaTeMaTHYECKUX 3HAHWUN I PEelIeHHs 3a/ad B O00JIACTH OKpYXKarolled cpeipl, MIIaHUPOBAHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPYKAIOIIEN CPEJIbl.

LleHHOCTH HAYYHOI'0 MO3HAHUA:



c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOILIECTBEHHON MPAKTHUKH, TOHWUMAaHHEM MaTeMaTHYeCKOH HAayKH Kak cepsl
4eJIOBEYECKOM JIeATEIIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYUMOCTH JUIA Pa3BUTHS LIMBUIM3ALINY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHKH M MaTeMaTU4ecKol KyJIbTYpOH KaK CpPEJACTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBISTH MPOEKTHYHD M HCCIEAOBATEIbCKYIO JIEATEIbHOCTh
WHIWBUIYAILHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MareMaTtukay
XapaKTepU3YIOTCS  OBJQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCneusmu,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OUCBUAMY,  YHUBEPCATIbHOIMU — Pe2YIAMUGHbIMU
OelcmeusIMuU.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYecco8 obyyaowuxcs (0ceoeHue memooos NO3HAHUSL OKPYIcaAlowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008aMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayuet).

Ba3oBble 1oruveckue aeicTBUA:

® BBIIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKH MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUSAMHU; (HOPMYIUPOBATH OINpPEACICHUS MOHSATHUM;
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccu(UKAIMKU, OCHOBAHUS sl 00001eHU S
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAHUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIIBIIITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX; Ipeliararb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIIIOYeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHH (IpsAMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIbI;

e BbIOMpaTh cnocob pemieHHsl y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh Hanbosee NOAXOAAIINA ¢ YIETOM CaMOCTOATENbHO BBIAECICHHBIX
KpUTEPUEB).

Ba3oBbie ncciiefoBarebcKue 1eiCTBUS:

® UCMOJb30BATh  BONPOCHl  KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIIHUE MPOTUBOPEUNE, MPoodIeMy, yCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA AKCIEPUMEHT, HCCIEJOBAaHUE T10
YCTAHOBIICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOTO OO0beKTa, SBJICHHUS, IIpoIliecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMHU, TIPOIIECCAMU;

® CcaMOCTOATENbHO (opMynupoBaThb OO0OOIIEHHS U  BBIBOABI 1O  pe3yjbTaTaMm
pOBEAEHHOT0 HAOIIOACHUSI, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [IPOrHO3UPOBATH BO3ZMOXKHOE PAa3BUTHE MPOIIECCa, a TAK)XKE BBIIBUTATH MPEIOI0XKEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:



BBISBIIATH A€(PUIUTHI UH(DOPMAIUH, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUIsl pEILCHUS 3aa4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS],

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEICTaBIATh €€ B  pPa3sNUYHBIX (opmax,
WILTIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbBLE OCliCMEUs, 00eCcneuusarom chopmuposaHHocmsy
COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHUA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHMS] B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, AaBaTb MMOSACHCHHA 110 X004y PCHICHUA 3ada4i, KOMMCHTUPOBATD
HOJTyYCHHBIH Pe3ysIbTar;

B X0JIe 0OCYK/ICHUsI 33]1aBaTh BOIPOCHI [0 CYLIECTBY 00CYXIaeMOil TeMbI, IPOOIEMBI,
periaeMoil  3aJa4yM, BBICKa3blBaTh WJACH, HAICJICHHBIE HA [OUCK PCIICHHUS;
COIOCTAaBISITh CBOM CYXICHUS C CYXKICHUSIMH [JPYIHX YYaCTHHUKOB JHAjora,
O0OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Popme GpOopMyInpoBaTh
pa3HorJIacusi, CBOM BO3PayKCHUS,;

IPE/ICTaBIATh PE3YNbTAaThl PEHICHHs 33aJa4l, YKCIIEPUMEHTA, UCCIEIOBAHUS, IPOCKTA;
CaMOCTOSTENIFHO BBIOMpPATh (OPMAT BBICTYIUICHHS C y4ETOM 3a/1ad NPE3CHTAllUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTtBo:

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHIYAJIbHON pabOThHI
OpU pelleHnH Y4eOHbIX 3ajay; MPUHUMATh LEeldb COBMECTHOW JAESITEeIbHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW paboThl, paclnpenensiTb BHJIBI padorT,
JIOTOBAapHUBAaThCs, OOCYXKJIaTh MPOLIECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHHUs
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CyKaeHHUs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOIO YacThb pabOThl U KOOPIMHHPOBATH CBOU
JNEeNCTBUS C IPYTMMH WIEHAMU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0O BKJIaJa B 00U
MPOAYKT MO KPUTEPHAM, CPOPMYITHPOBAHHBIM YyUaCTHUKAMU B3aUMOJECHCTBHUS.

3) Yuueepcanvnvie pecynamuensvie oeticmaus, obecneuusarom Gopmuposanue cCmvlCio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yU4ETOM
MUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOpMAIUH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMU TI03HABATENHFHOW pEQICKCUH KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM W MBICTUTEIBHBIX TIPOIIECCOB, WX PE3yJbTAaTOB; BIAJETh CIIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTpPOJII Mpolecca M pe3ysibTara pPElICHUs MaTeMaTUYecKOou
3aJ1a4u;



® [IPEIBUJAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPHU PEIICHUM 3a/la4l, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, AAHHBIX, HalJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa LEIH U YCIOBUSAM, OOBSCHATH IMPUYMHBI
JOCTIDKEHUSI WIIM HENOCTHMIKECHUS PE3yIbTaTOB JIEATENIbHOCTH, HAXOIHUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

NPEIJMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPSMAasi, MIOCKOCTb.

[TpuMeHATh aKCMOMBI CTEPEOMETPHH U CIIEJCTBHUS M3 HUX MPHU PELICHUN T€OMETPUUIECKUX
3ajay.

OnepupoBaTh MOHATHSMHU: MAPAJUIEIBHOCTh U MEPHEHAUKYISIPHOCTh HPSAMBIX U
IUIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacHoOI0KEHNUE MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATUAMU: JBYI'paHHBIA Yroj, TpaHd JABYI'PaHHOIO yria, pedpo
JIBYIPaHHOIO YIJIa; JIMHEHHBIN yroJ ABYIpaHHOI'O YIiia; rpaayCcHas Mepa JIBYTPaHHOIO yIia.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BBITYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, TPABHIBHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAHHUKOB (IIUPaMUAA; MPHU3Ma, MPSIMOYTOJIbHBIHI
napajuieNienumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Ui Kiaccu(uKanuu
(BBIIIYKJIBIE W HEBBIMYKIIBIE MHOTOTPAHHUKH; TPABHJIbHBIE MHOTOTPAaHHUKH; TMpSIMBIE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh MOHATUSAMH: CEKYILAs MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CTpouTh CeueHHs] MHOTOTPAaHHHKOB METOJOM CIIEJIOB, BBIIOJIHATH (BBIHOCHBIC) TIOCKHE
YepTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxXxOoXJICHME TEOMETPUYECKHMX BEIMYMH 10 oOpasuam WIu
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJBl TPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYECKUX 3a/lad Ha BBIYHCICHHWE PACCTOSHUN MEXIy IBYMS TOYKaMH, OT TOYKH IO
OPSAMOM, OT TOUYKH JI0 IUIOCKOCTH, MEX/y CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemate 3amauM Ha HaxoXJE€HHE TEOMETPUYECKMX BEJIMYMH 1O oOpasuam Wiu
QITOPUTMaM, TPHUMEHsSST HM3BECTHBIC AHAIMTHUYECKHE METOJBI TPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYMCICHHE YTIIOB MEXIY CKPEIIMBAIOIIUMUCS TMPSIMBIMH, MEXKIY
NPSIMOM 1 TUTOCKOCTBIO, MEXKTY TIIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Boruncnars 00bEMBI U TIIOIIAN TOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma, MUpaMHa) ¢
npUMeHeHHeM (GOpMyll; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASIMU ITOBEPXHOCTEH,
00BEMaMu TIOOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh TOHSATHSIMHU: CHMMETPHS B TPOCTPAHCTBE; IEHTP, OCh M TUIOCKOCTH
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYDBI.

N3Bnekath, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCcKUX (PUTypax, MpencTaBIeHHYIO Ha YepTeKaX U pUCYHKaX.

[IpumensaTs reomerpuueckue (akTbl JUId PpEUIEHHs CTEPEOMETPUYECKUX — 3ajad,
IPENoNaraloIiuX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM

dopme.



[TpumeHsTh TpoCTeilne MPOorpaMMHBIE CPECTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKHX 3a/1a4.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IMPHUPOAE U KU3HHU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHsTh TONyYyeHHbIC 3HAHUS HA NMPAKTUKE: aHAIU3UPOBATh peajbHbIe CUTYallMH U
MNPUMCHATH HU3YUCHHBIC IIOHATUSA B mponecce IIOHUCKa peuICHuA MaTEMAaTUYCCKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOACTUPOBATH pEATbHbIC CUTYyallUd HA S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJETU C HCIHOJB30BAHHEM T'€OMETPUYECKUX TOHATUNH U TEOpeM,
anmnapara ajireOpsbl; pearh NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXOXKJACHUEM [€OMETPUUECKUX
BCJIMYHH.

11 KUIIACC

OnepupoBatb MOHSITUSMU: UIMHIPUYECKast MMOBEPXHOCTb, oOpa3ymomue
WIMHIPUYECKON OBEPXHOCTH; IIHIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoIIie KOHMYECKOM
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIMHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpaIlleHUS.

KnaccuduiupoBaTs B3auMHO€E pacioioKeHue cepbl U MIO0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BbICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbruncnsate 00bEMBI U TIIOIIAIU MOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tel C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B Cepy U OINHUCAHHBIMN OKOJIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbMHCHSATE COOTHOIICHHS] MEXAY IUIOMIASIMU TMOBEPXHOCTEH M 00bEMaMu MOIOOHBIX
Te.

N300paxarh u3yyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BINOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI T€J BPAI[CHHUSI.

W3Brekatb, UHTEPIPETUPOBATh U NMPEOOPa30BBIBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, NPeJCTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTBE.

BrInonaHATh ACHCTBUSA CIOKEHUS BEKTOPOB, BEHIUMTAHUS BEKTOPOB M YMHOXKEHHSI BEKTOpa
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMH OHHU 00JIaatoT.

[IpuMeHATh MpaBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yroll MEXIY BEKTOPAMH, CKaJISPHOE
MMPOU3BCACHUEC BEKTOPOB, KOJINIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaxoauTbh cyMMy BEKTOpPOB U MPOU3BEJEHHE BEKTOPA Ha YHCIIO, YIOJ MEXIY BEKTOpaMH,
CKAJIIPHOE MPOU3BEAECHUE, PACKIIAIbIBATH BEKTOP MO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTb reoMmerpuueckue (akTbl A pPELIEHUS CTePEOMETPUYECKHX  3ajad,
MPEOoJIaraolliuX HECKOJIBKO IIaroB PEHIeHMs], €CITU YCIOBUS MPUMEHEHMs 3aJaHbl B SIBHOM
dopme.

Pemiate mpocreifiive reoMeTpuyYecKre 3a/1adyi Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTo/a.



Pemare 3agaum Ha J0KAa3aTEIbCTBO MATEMATHYECKUX OTHOIICHHNA W HAXOXACHHE
TreOMETPUYECKUX BEJIIMYMH MO 00pas3laM WM aJIrOPUTMaM, IMPUMEHsSI U3BECTHBIE METOJbI IpU
pEILIEHNH CTaHIaPTHBIX MaTEMaTUUECKUX 3ajau.

[TpuMeHATh NpPOCTEHMIINE MPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIC
CUCTEMBI IIPH PEIIEHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B TMPUPOAE U JKU3HH,
pacro3HaBaTh MPOSABICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJydyeHHBIE 3HAHWS Ha INPAKTUKE: aHAIM3HPOBATh PEaJbHBIC CUTyallMd U
IPUMEHATh  M3YYEHHBIE TIOHATHA B  IIpoLlecCE€ IIOMCKAa  PEIICHHMs  MaTeMAaTHYECKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAEIUPOBATH pPEATbHbIE CHTyallUd Ha SI3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHMEM I'€OMETPUYECKUX IIOHATHM U TEOpEM,
anmapara anreOpbl; peraTh IPakKTUYECKUE 3aJjaui, CBA3aHHbIE C HAX0XKICHUEM I'€OMETPUUECKUX
BEJIMYHUH.
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COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TPOoCcTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHoe pacrnosnokeHue npsiMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, apajliebHbIE U
cKkpemuBampmuecss npsamsie. llapainenbHOCT NpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPsIMblE B IPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MApauIeIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJBl C COHANPABICHHBIMU CTOPOHAMM; YroJl MEXKIY HpSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IJIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIocKkocTel. [IpocTeiimume mpocTpaHncTBEHHbBIE PUTYpBI HA MIIOCKOCTHU: TETPadIp,
KyO, mapaJuieNienunes; NoCTPOCHHE CEYCHHIA.

[lepneHAUKYISIPHOCTE  TPSMOM U TUJIOCKOCTH:  TMEPIEHIUKYJISIPHbIE TpsIMbIE B
MPOCTPAHCTBE, MPSIMBbIE TMapajUiebHbIE M TEPHEHIUKYISIPHBIE K IIJIOCKOCTH, MPHU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJd MEXKAY NPSIMOM U IJIOCKOCTBIO; JABYTPaHHBIM Yroil,
JUHENHBIA yron AByrpaHHoro yria. [lepneHauKymasp U HAKJIOHHBIE: PACCTOSIHME OT TOYKU 0
IUIOCKOCTH, pAaccTOSHUE OT MPSAMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[lepneHAuKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTH ABYX IUI0cKocTel. Teopema
0 TPEX NEPHEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOTpaHHWUKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: N-yronapHas npusMma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MIpsiMasi ¥ HAKJIOHHAS TPU3MbL; OOKOBAs U MOJHAS MTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsSMOYTOJbHBIN Mapajjienenunea U ero cpoicrsa. [lupamuaa: N-yrojapHas
nupamMuja, TPaHU W OCHOBAaHHWE NHUpaMHUAbl; OOKOBas W TIOJHAs TOBEPXHOCTh IMHPAMU/IBI;
npaBUjbHAasl W YyCEeU€HHas MUpaMuja. OJNEeMEHThl Mpu3Mbl M nupamuabl. llpaBuibHbIE
MHOTOIPAHHUKHU: MOHITHE NMPABUJIBHOTO MHOTIOIPAHHUMKA; MPAaBHIIbHAS MPU3Ma U IpaBUIIbHAS
nMpamMu/a; MpaBWIbHAS TPEYroJibHAS MUpPaMUJia U MPAaBWIBHBIN TeTpasap; Kyo. [IpeacraBieHue
O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp, Hojaeka’ap u wukocayap. CeueHus MNpU3MBI U
MUpPaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DJIeMEHTH CAMMETPHUH B TUpaMuax, apauieienuneaax, MpaBuIbHbIX MHOTOTPAaHHUKAX.

Brruncnenue 31€MEeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 0oxoBoi
MOBEPXHOCTU W TOJHOM MOBEPXHOCTU MPSMOM MpPHU3MBbI, IUIONIA[lb OCHOBAaHUU, TEOpeMa O
OOKOBOHM MOBEPXHOCTH TpsMON mpu3Mbl. [lnomane OGOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
MPaBWIbHON NMHUpaMUAbI, TeOpeMa O IJIom@aau yceu€HHo nupamuabl. [loHsTHe 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHONIICHHUS MEXKAY IUIOMAASIMH TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

11 KJIACC

Tesa BpameHus

[MunuaaprYeckas TOBEPXHOCTh, O00pa3yrolMe IMIMHIPHYECKON MOBEPXHOCTH, OCh
WIMHIPAYECKON moBepxHOCTU. L{UmmHAp: ocHOBaHMS M OOKOBasi TOBEPXHOCTh, 00Opa3yromias u
OCh; TUIOIIAh OOKOBOW U TTOJTHOW TMTOBEPXHOCTH.
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Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OcHOBaHME M BepIIMHA, 00pa3ymoomas U OCh; IJIOUIA]Ib
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollue W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. B3ammuHoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; miomaas chepsl.

N3o00pakeHue e BpalieHus: Ha I0cKocTh. Pa3BépTka LUIUHIpa U KOHYCA.

KomOuHanuu Tten BpalmieHus ¥ MHOTOTPAaHHMKOB. MHOTOIpaHHUK, OMUCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitne 00 o0béMe. OcHOBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0BEM mumHapa, koHyca. O0BEM
nrapa ¥ 1miomajib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOMAASMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenust mwiMHIApa (MapajuieIbHO W TNEPHEHAUKYJISIPHO OCH), CEYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXOAAIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. Cli0’keHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. PazjoxkeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBHUI C BEKTOPAMHU.
[IpssmoyronbHas cucrema KOopauMHAT B mnpocTpaHcTtBe. Koopaunatel Bektopa. lIpocrelimue
3a/layl B KOOpJAMHATax. Yroil Mexay BekTopamMu. CKalspHOE NpPOU3BEJIEHUE BEKTOPOB.
Brruucnenue yrioB Mexay NPsIMBIMH U TIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIH METOJA TpPH
PELICHNH T€OMETPUUECKUX 3aad.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO
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3 [lepnieHAMKYASAPHOCTD MPSMBIX U 12 bubnuorexa [HOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Yl MeXAy NPSIMBIMU U 10 1 bu6nmoreka [IOK
IUIOCKOCTSAMU https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
S | Muororpanimky 11 1 https://m.edsoo.ru/1c209e37
. bubmmoteka [IOK
6 | OObeMEI MHOTOrpaHHIKOB o 1 https://m.edsoo.ru/1c209e37
IToBTOpEHME: CeueHHUs], pACCTOSIHUA U bubmmoteka [IOK
7 4 1
YIJIBI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5
YACOB 11O ITPOT'PAMME
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11 KUIIACC

KoanyectBo
yacoB
Ne HaumeHoBaHue pa3ieioB Kont- | DJekTpoHHbIe (IUPpOBbHIEL)
n/n U TeM MPOrpamMmbl poab— | 00pazoBaTe/IbHbIE PECYPCHI
Bcero
HbIE
padoThI
1 | Tena BpameHus 12 bubnuorexa LIOK
https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 | O6nEmb Ten > 1 https://m.edso0.ru/1c209e37
3 Bekropsl 1 KOOpAMHATEI B 10 1 bubnnorexka HOK
HPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nuoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO 34 3
YACOB 110 ITPOT'PAMME
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CIIOCOBbI ONEHKH JOCTUXEHUA YHAIIUMUCA ITJTAHUPYEMBbIX
PE3YJIbTATOB

Jis oneHuBaHUS NPEIMETHBIX pE3yNbTaTOB MO ydyeOHOMY mpeamery «MareMaThuka»
ONPEAEIIEHO NATh YPOBHEM NOCTMKEHHMM Y4YalllUXCsl, COOTBETCTBYIOUIUX OTMETKaM OT «5» JI0
«I».

Ba3oBbIii ypoBeHb TOCTHIKEHUN — yPOBEHB, KOTOPBI TEMOHCTPUPYET OCBOSHHE YUEOHBIX
JIEHCTBUIA C OMOPHOM CHCTEMOW 3HAHMM B paMKax Juamna3oHa (Kpyra) BBIICICHHBIX 3ajad.
OBnageHne 0a30BBIM YPOBHEM SIBISIETCS OOCMAMOYHLIM IS TPONOJDKEHUS OOydeHHs Ha
CIeyIolIeld CTYNMeHU oO0pa3oBaHUs, HO HE MO MNPO(QUILHOMY HampaBieHHIO. JloCTHXEHHIO
0a30BOr0 YpPOBHSI COOTBETCTBYET OLIEHKA «YAOBJIETBOPUTEIBHO» (MM OTMETKa «3», OTMETKa
«3a4YTCHOY).

[IpeBbimenne 6a30BOr0 ypOBHS CBHICTEIHCTBYET 00 YCBOCHUH OTIOPHOW CHCTEMbI 3HAHUN
HAa YpOBHE OCO3HAHHOTO MPOM3BOJILHOTO OBJAJCHUA Y4YEOHBIMH ACHCTBHSIMH, a TaKXke O
Kpyros3ope, MupoTe (WiIK U30MpaTesIbHOCTH ) UHTEpecoB. LlenecooOpa3Ho BBIIEIUTD CIEAYIOLINE
JIBa YPOBHSI, MPEBBIIIAIONTNE 0A30BbIi:

*  TIOBBIIIECHHBIN YPOBEHb JOCTHKEHMSI IUIAHUPYEMBIX PE3YJIbTaTOB, OLIEHKA «XOPOILO)»
(oTMeTKa «4»);

*  BBICOKMH YpPOBEHb JOCTHKECHHS IJIAHUPYEMBIX pPE3YJIbTAaTOB, OLIEHKA «OTIUYHO»
(oTMeTKa«S»).

[ToBBIILIEHHBI W BBICOKMA YPOBHHM JOCTHKEHHSI OTIIMYAKOTCS 110 IOJHOTE OCBOCHMS
IUIAHUPYEMBIX ~ pEe3yJlbTaTOB,  ypPOBHIO  OBJIAJAEHUS  y4eOHBIMH  JEHCTBUSIMH U
c(hOpMUPOBAHHOCTHIO UHTEPECOB K TAHHOW MPEAMETHOM 00IacTH.

WHnuBuayanbHble  TPAaeKTOPUM  OOydeHuss  oOydyaromuxcs, JAEMOHCTPHUPYIOLIMX
MOBBIIICHHBIA M BBICOKMM YPOBHM JOCTHKEHHM, I1eJecoo0pa3Ho (GopMUpoBaTh C y4eTOM
MHTEpPECOB O3TUX oOO0ydaromuxcs M HUX IUTaHOB Ha Oyaymiee. Ilpm HaauuuM yCTOMUYUBBIX
MHTEPECOB K yUeOHOMY IpeIMETy U OCHOBATEIbHOW MOJATOTOBKH 10 HEMY Takue oOydaromuecs
MOTYT OBbITh BOBJIEUEHBI B IPOEKTHYIO NEATEIBHOCTh MO MPEIMETY M COPUEHTHPOBAaHBI Ha
NPOJOHKEHHE 00yUeHHUs B CTapUINX KJlaccax Mo JaHHOMY NPOQUIIIO.

Jlns  omnucaHus MNOATOTOBKM OOyYaroIUMXCs, YPOBEHb JIOCTUKEHHH KOTOPBIX HHUXKe
6a30Boro, 11€1€C000PAa3HO BHIETUTH TAKKE /1B YPOBHSI:

*  HU3KMH YpOBEHb JOCTHI)KEHUH, OLIEHKA «IJI0X0» (0TMeTKa «1», «2»), HEe TOCTHKEHUE
0a30BOro ypoBHS (MOHMKEHHBIH M HU3KUN YPOBHU JOCTHKEHMH) (PUKCUPYETCS B 3aBUCHUMOCTH
0T 00beMa U YPOBHSI OCBOEHHOT'O M HEOCBOEHHOI'O COJIEpKAaHUs IIpeaAMETa.

Kak npaBuio, MOHM)KEHHBII YpPOBEHb [IOCTH)KEHUN CBUIETENLCTBYET 00 OTCYTCTBHH
cucreMaTHyeckoi 0a30BOM MOATOTOBKH, O TOM, YTO OOYYalOIIUMCS HE OCBOEHO Jake U
MOJIOBUHBI IUIAHUPYEMBIX DPE3YyJIbTaTOB, KOTOPbIE OCBAaMBAET OOJBIIMHCTBO OOYYAIOIIUXCS, O
TOM, YTO UMEIOTCS 3HAYUTENIbHBbIE MPOOebl B 3HAHUAX, JalibHEiIIee o0ydeHHue 3aTpyAHEHO.
[Ipu 5TOoM oOOyyaroumUiCs MOET BBINOJIHATH OTHENbHBIE 3aJaHUS MOBBIIIEHHOTO YpPOBHS.
Hannas rpynmna oOydvaromuxcs (B cpeqHeM B xoje oOyueHHs cocramisiromas okoino 10 %)
TpeOyeT crenuanbHON AMAarHOCTUKH 3aTpyIHEHUN B 00ydeHUH, MpoOeIoB B CUCTEME 3HAHUM U
OKa3aHMsI LeJIEHAPABICHHOW MOMOIIU B IOCTUKEHUU 0a30BOTO YPOBHSI.

Huzkuil ypoBeHb OCBOEHHS IUIAHUPYEMBIX PE3YJIbTaTOB CBHUJIETENHbCTBYET O HAJIWYHU
TOJILKO OT/AEJBHBIX (PparMeHTapHBIX 3HAHUH MO NpeaMETY, JalbHeiee 00yuyeHre MPakKTUYECKH
HEBO3MOKHO. OOydarmuMcs, KOTOpbIE JIEMOHCTPUPYIOT HHU3KHIl YPOBEHb JOCTHKEHUH,
TpeOyeTcs crernuaibHas MOMOILb HE TOJIBKO MO y4eOHOMY MpEeIMETy, HO U M0 (OPMHUPOBAHUIO
MOTHBALIMM K OOYyYEHUIO, Pa3BUTHIO MHTEpeca K U3ydaeMoM NMpeAMETHON 00J1acTH, TOHUMAHHUIO
3HAUYMMOCTH MpPEAMETA I KU3HU U Jp. TOJBKO HAJIWYUE MOJIOKUTEIBHON MOTHUBALUU MOKET
CTaTh OCHOBOW JTUKBUAAIIMH TIPOOEIIOB B 00yUEHUHU ISl JTAHHOW TPYIIIBI 00y4YarOInuXCsl.
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Dopmbl KOHmMpPONA: YCTHBIM OTBET, KOHTPOJbHas paboTa, camocTosTeNlbHas pabora,
MaTeMaTUYECKUN JUKTAHT, TECT (IIPOBOJUTCS B paMKax ypoka 5-10 MUHYT)

HopMmbl olieHOK nmHcbMEHHBIX paboT (KOHTposibHas paboTa, camocTosiTenbHas paboTa,
TEKyIIas MMCbMEeHHas paboTa) mo Mmatemaruke B V—VI kinaccax

Copepxanuie 1 00beM MaTepuasa, BKIFOYaeMOro B KOHTPOJIbHbIE MMCbMEHHbBIE PabOThI, a
TaKXKe B 3a/IaHUS JUIsI IOBCETHEBHBIX MMCbMEHHBIX YIPAKHEHUN, ONIPEACIISIOTCS TPeOOBAHUSIMH,
YCTaHOBJICHHBIMU 00Pa30BaTEIbHON MTPOrPaMMOii.

[To xapakrepy 3aJaHull MMCbMEHHBIE PAOOTHI COCTOAT: a) TOJIBKO M3 MPUMEPOB; O) TOIBKO
U3 3a/1a4; B) U3 3a/1a4 U IPUMEPOB.

OneHka NHChMEHHON pabOThl OMpEAETSeTCSs € YYETOM IMIPEXae BCEro ee o0Imero
MaTeMaTUYeCKOT0  ypPOBHS, OPHUTMHAIBHOCTH, IIOCJIEJOBATEIBHOCTH, JIOTMYHOCTH €€
BBITIOJTHEHMSI, & TAK)KE YMCIIa OMMOOK M HEJJOUETOB U KayecTBa 0(OpMIICHUS paOOTHI.

Ommbka, nosmopsrwowascs B OIHON paboOTe HECKOIBKO pa3, pacCMaTpPUBACTCS KaK 0OHA
owuoKa.

3a opgoepaguueckue owinbku, NOMyUICHHBbIE YYECHUKAMH, OLEHKA He CHudicaemcs, 00
opdorpaduyeckux ommOKax JOBOIUTCS 10 CBEACHUS MPENoaBaTessi pyccKoro sizbika. OqHaKko
OIIMOKY B HAMMCAHUU MamMeMamu4eckux mepmuHos, yxe BCTPEUaBIINXCs MIKOJIbHUKAM Kiacca,
JIOJIKHBI YUYUTBIBATHCA KaK Hedouemsl B paboTe.

Ilpu omeHke NHUCbMEHHBIX PadOT MO MaTeMaTHKe Pa3JMYAT 2pydvle ouluoKu,
owubKu u Heoouemal.

I'pyovimu 8 V—V1 xnaccax cuutaroTcs OMUOKU, CBSA3aHHBIE C BOIIPOCAMH, BKIFOUEHHBIMU
B «Tpebosanus K ypo6HI0O NOO20MOBKU OKAHYUBAIOWUX HAUALLHYIO WIKOY» 00pa30BaTEIbHBIX
CTaH/apTOB, a TaKXKe MOKAa3bIBAIOIINE, YTO YYEHUK HE YCBOMJ BOMPOCHI U3YYECHHBIX HOBBIX TEM,
OTHECEHHBIE CTaHJApTaMU OCHOBHOTO OOIIEro oOpa3oBaHUs K YHCIY OO0S3aTEeNbHBIX IS
YCBOEHHUS BCEMHU yUEHUKAMHU.

Tak, Hanpumep, K TPyObIM OTHOCSATCS OIIUOKH B BBIYMCIICHUSX, CBHUJCTCIHLCTBYIOIIHE O
HE3HAHWU TAOIUIBI CTIOKEHUS WM TAOJUIBI YMHOXKEHHUS, CBA3aHHBIE C HE3HAHUEM allrOpUTMa
MUCHMEHHOTO CIIOKEHUS ¥ BBIYMTAHUS, YMHOKCHUS U JICJICHUS Ha OJHO- WIIH JIBY3HAYHOE YHCIIO
U T. M., OMHUOKH, CBUIETEIBCTBYIOIINE O HE3HAHUU OCHOBHBIX (OPMYI, MPaBHJI U SBHOM
HEYMCHUHW WX TMPUMEHSITh, O HE3HAHWM TPHEMOB pEIICHHS 3ajad, aHaJOTHYHBIX paHee
W3YYECHHBIM.

Ilpumeuanue. Ecnu rpybas ommbOka BcTpedaercs B paboTe TOJBKO B OJHOM Cliydyae W3
HECKOJIbKUX aHaJOTHYHBIX, TO MPHU OIIEHKE paboThl 3Ta OMMOKA MOXKET ObITh MpUpaBHEHA K
HerpyOoii.

[Tpumepamu neepyOvIX owubOK SIBIAIOTCS: OMIMOKH, CBA3aHHBIE C HEJJOCTATOYHO IMOJHBIM
YCBOEHHEM TEKYIIEro y4eOHOro MaTepuraa, He BIOJIHE TOYHO c(hopMyTUpOBaHHBII BOIIPOC WIIH
MOSICHEHHE TIPU PEIICHUH 3a/1a4d, HETOYHOCTH MPH BBITIOJTHEHUN T€OMETPHUYECKHUX MOCTPOSHUHN
U T. I

Heoouemamu cUUTalOTCA HEPAMOHAIBHBIE 3aMMCHU TIPHU BBHIYUCICHUX, HEPAI[MOHATILHBIC
IIpUEMbI BBIYUCICHUN, IpeoOpa3oBaHUil U pelIeHud 3aa4, HeOpeKHOe BHITIOJHEHHE YepTexeil
U CXeM, OTJAeNbHBbIC TOTPEUTHOCTH B (POPMYIUPOBKE MOSICHEHHWS WM OTBeTa K 3amgade. K
HEIoYeTaM MOXKHO OTHECTH M JpyTrHe HEIOCTaTKH paloThl, BhI3BAaHHBIE HEIOCTATOYHBIM
BHUMaHUEM YyYallluXcs, HalpUMEp: HEMOIHOE COKpalleHUe IApoOeil WM 4YICHOB OTHOIICHHUS;
oOpamieHrne CMEIIaHHBIX YHCENT B HETPaBWIIBHYIO APOOB MPH CIOKEHUN W BBIYUTAHUH; TIPOIYCK
HAUMEHOBAHMUIA; MPOITYCK YHCENl B MPOMEKYTOUYHBIX 3aMUCSX; MEPECTAHOBKA MU(p MpH 3aIUCH
YHUCeIT; OINOKH, JONMYIICHHBIC TTPH MTEPEITMCHIBAHUY | T. T1.

OneHka MNUChMEHHOW pabOThl 1O BBHIMOTHCHWIO BBIUYMCIUTEIBHBIX 3aJaHUi |
anredpanvecKux mpeoodpa3oBaHUM

Boicokuit  yposenv (ommemxa «5») craBuUTCA 3a OE3yKOPU3HEHHOE BBIIOJHEHHE
MACbMEHHOW paboTHI, T. €. a) €CIIM PEIICHUE BCEX MPUMEPOB BEpHOE; 0) eciu Bce NEUCTBUS U
npeoOpa3oBaHus BBHINIOTHEHBI TPABHIBLHO, 0€3 OMmMMOOK; BCE 3alUCH XO0Ja pPEIICHUS
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pacrojIoXKeHbl MOCIeI0BAaTENbHO, a TaKXKe CJeJlaHa MpOBepKa pEIIeHUs B TeX clydasx, Korjaa
3TO TpeOyeTcs.

IHosvtuwennwtii yposensv (ommemka  «4») cTaBUTCS 3a pabOTy, KOTOpas BBINOJHEHA B
OCHOBHOM IIPaBWJIbHO, HO JIONYIIEHA OJHAa (Herpy0as) ommobKa Hiu 1Ba-TpU HEJ0YeTa.

baszoewtit yposensv (ommemka «3») CTaBUTCA B CICAYIOIMINX CIIyYasx:

a) ecnu B paboTe UMeeTcsl ofHa Tpydast omwmbka U He 6osiee 0JHOM HerpyOoii omuoOKy; 0)
IpU HAIWYUHM OJHOM rpy0oil OMIMOKKM M OJHOTO-/IBYX HEIOYETOB; B) MPU OTCYTCTBUU IPYOBIX
OmMOOK, HO MPH HAIMYHH OT ABYX JIO0 YETHIpeX (HErpyObIX) OMIMOOK; T') MPU HATHYUH JIBYX
HErpyObIX OmMOOK W He Ooyiee TpeX HEIOYETOB; 1) MPHU OTCYTCTBUH OIIMOOK, HO TIPH HAIUYUHU
4eThIpex U 0oJiee HEAOUETOB; €) €CIM BEPHO BBHIIOJIHEHO O0Jiee MOIOBUHBI 00beMa BCel pabOTHI.

Huosice 6a3z06020 yposensv (ommemka «2») CTaBUTCS, KOT/Ia YUCIO OMIMOOK MPEBOCXOIUT
HOpMY, TIpY KOTOPOH MOXET OBbITh BBICTABJICHA MOJOXHUTEIbHAS OICHKA, WA €CIIU MPABUIHHO
BBITIOJTHEHO MEHEE 110108UHbl BCEU PaOOTHI.

Ipumeuanue. OTMeTKA «5» MOKET OBITh IOCTABIICHA, HECMOTPSI Ha HAIMYHE OJHOTO-JIBYX
HEJ0YETOB, €CITM YYEHUK Jall OPUTHHAJIbHOE pEIIeHHE 3aJaHHil, CBUACTEIbCTBYIOIIEE O €ro
XOPOIIEM MaTeMaTHYECKOM Pa3BUTHHU.

Ouenka NMCbMEHHOM padoThI 10 PelIeHHI0 TEKCTOBbIX 32124

Bvicokuit ypoeenv (ommemrka«S5») CTaBUTCA B TOM Clly4yae, KOIjJa 3ajaya pelieHa
MPAaBUJIbHO: XOJ] PEIICHUS 3a/1a4ll BEPEH, BCE ACUCTBUS U MPeoOpa30BaHUs BHIIOJHEHBI BEPHO U
palnMoHaIBHO; B 33j1aUe, pEIaeMoi C BOIPOCAMHU WIJIM TIOSICHEHHUSIMU K JICHCTBUSIM, TaHBI TOYHbIE
U TpaBWiIbHbIE (DOPMYIHPOBKM;, B 3ajJaye, pEIIaeMOW C TOMOUIbIO YPaBHEHHsI, JaHbI
HE00XO0IMMBbIE TTOSICHEHHSI; 3aIMCH MTPABHIIBHBI, PACTIOI0KEHBI IOCIIEA0BATENILHO, JaH BEPHBIN U
MCYEPIBIBAIOIINN OTBET HAa BOIIPOCHI 33/1a4M; C/IeJaHa MPOBepKa pelIeHus (B TeX Ciiydasx, Korjaa
3TO Tpedyercs).

Ilogvluuennwtit yposenv (ommemxa «4») CTaBUTCS B TOM Ciydae, €CIHM NP MPaBHUILHOM
XOJIe peIIeHHs 3a/1a4H JIOMyIIeHa OHa HerpyOast OInOKa Ui IBa-TPH HEAO0YEeTa.

bazoswvuit yposenv (ommemrka «3») CTaBUTCA B TOM Cllydae, €CIM XOJ pPEIICHUsA
MpaBUJIBHBIN, HO: a) JOIYyIIeHa o/iHa Tpy0Oas ommubka U He 6oJee 0JTHON HerpyoOoii; 0) gomyiieHa
onHa Tpybast ommOka u He Ooyiee ABYX HEIOUYETOB; B) JIONMYILEHbl TPHU-UETHIPE HErpyoOble
OIIMOKHU MPH OTCYTCTBUM HEIOYETOB; I') JOMYIIEHO HE Oojiee NBYX HErpyObIX OIIMOOK U Tpex
HEJI0YEeTOB; 1) IPU OTCYTCTBUH OIIMOOK, HO MPU HATMYUH 00JIee TPeX HEA0UYETOB.

Huoice 6azo6020 yposenv (ommemxka «2») CTaBUTCSA B TOM Cily4ae, KOIJla YUCIO OIIUOOK
IPEBOCXOJIUT HOPMY, IIPU KOTOPOIl MOKET OBITh BHICTaBIJIEHA ITOJIOKUTENIbHAS OLIEHKA.

Ilpumeuanus.

1.  Otmerka «5» MOXeT ObITh ITOCTABJIEHA, HECMOTPS HA HAJIMYME ONMUCKU WM HEJ0YeTa,
€CIM YYeHHWK Jall OpHWTHHAIBHOE peIleHHe, CBUJACTEICTBYIONMEE O €ro  XOpoIeMm
MaTeMaTHYECKOM Pa3BUTHH.

2. TlomoxxutenpHast omeHKAa «3» MOXET OBITh BBICTABJICHA YYCHHKY, BBIIIOJHHUBIIEMY
paboTy He MOJHOCTHIO, €CAM OH 0e30mHMO0YHO BBINOJHHUI Oojee IMOJIOBHHBI 00beMa Bcei
paboTHI.

Ounenka KOMOMHUPOBAHHBIX MUCHMEHHBIX pabOT MO0 MaTeMaTHKE.

[TucemenHass paboTa 1Mo MaTeMaTHKe, IMOJJIeKallas OICHUBAHHIO, MOXKET COCTOSTH W3
3aja4 U NMpUMepoB (KOMOMHUpOBaHHAs paboTa). B 3TOM ciydae mpernonaBaTenb CHayaua Jaetr
NpeBapUTENFHYI0 OIEHKY KakIoW dYacTh paboThl, a 3areM OOIMIylo, PYKOBOJCTBYSCH
CIICYIOIINM:

a) ecii 00e 4acTu paboThI OLIEHEHBI OJMHAKOBO, TO 3Ta OTMETKA JIOJDKHA OBITh OOIIeH st
BCel pa0OTHI B IIETIOM;

0) eciu OLIEHKH YacTel pa3HATCS Ha OJUH Oaill, HaIpUMeEp, JaHbl OTMETKH «5» U «4» WiH
«»u « 3 » " T. ., TO 32 pabOTy B LI€JIOM, KaK MPABUIIO, CTABUTCS HU3IIAS U3 IBYX OTMETOK, HO
MIPU 3TOM YYUTHIBACTCS 3HAUCHHE KAaXIO0W U3 YacTel paboThI;

B) HU3MIAs U3 JIBYX JIaHHBIX OTMETOK CTaBUTCSA M B TOM CIy4ae, €ClI OJIHA 4acTb pabOThI
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olleHeHa OamioM «5 », a apyrag — OamioM «3 », HO B 3TOM cCllydae MpernofaBaTelib MOXKET
OLIGHUTH TaKyl0 paboTy B IesoM OamioM «4» MpH YCIOBUH, YTO OTMETKa «5» IOCTaBIEHA 3a
OCHOBHYIO 4acCTh pa0OThI;

T') ecIM OJ{HAa U3 YacTel paboThl OlleHeHa OayuioM «5 » WiH «4», a npyras — Oamuiom «2»
win «1», To 3a BCIO pabOTY B LEJIOM CTaBUTCS OallT «2», HO MPENOJaBaTeIb MOXKET OLICHUTDH BCIO
paboty OaiioM «3 » IpU YCIOBHUH, YTO BBICHIAS M3 JABYX JIaHHBIX OLIEHOK IIOCTaBJi€Ha 3a
OCHOBHYIO 4aCTh PaOOTHI.

Ilpumeuanue. OcHOBHONI CUNTACTCSA Ta 4acTb pPabOTHI, KOTOpas BKIIOYACT OONBIIMN IO
0o0bemMy niK HanboJiee BaXKHBIHN 10 3HAYSHHUIO MaTepUall [0 U3y4aeMbIM TEMaM MPOTrpaMMBbl.

OneHka TeKymmMx NMCbMEHHbIX padoT

[Tpu onieHKe MOBCEIHEBHBIX 00YUaAOUIMX PabOT MO0 MAaTEeMAaTUKE YUUTEIh PYKOBOJCTBYETCS
YKa3aHHBIMH HOPMaMH OLICHOK, HO YYUTBIBAET CTEIIEHb CAMOCTOSITEIbBHOCTH BBIIIOJIHEHUS padoT
yUYalIMMHCS, a TAaKXKe TO, HACKOJIBKO 3aKpPEIUIeH BHOBb U3y4aeMblil MaTepHall.

Ooéyuaroujue NUCbMEHHBIE padOmbl, BBHITIOJHEHHBIEC YYAIIUMUCS BIIOJIHE CAMOCTOSITENILHO
C MPUMEHEHHEM PaHee M3YUYCHHBIX U XOPOuio 3aKpenieHHbIX 3HaHUW, OLECHUBAIOTCS mMax oxce,
KaK U KOHmMpOJibHble paObOTHI.

Obyuarwujue MUCHLMEHHbBIE padomul, BHITIOJHEHHbIE BIIOJHE CAMOCTOSTENIBHO, Ha TOJBKO
YTO U3YUEHHBIE U HEOOCMAmMO4HO 3aKpenjieHuble TPaBUila, MOTYT OLIEHUBATbCS HA OOUH 06asl
éviule, YEM KOHTPOJIbHBIE PabOThl, HO OTMETKa «5 » M B 3TOM Cllydyae BBICTABISETCS TOJBKO 32
be3yKopu3HeHHO BBITIOTHCHHBIE PA0OTHI.

Ilucomennsvle pabomel, BHITIOTHEHHBIE B KJIACCE C npeosapumenbHbiM pazbopom uX MO
PYKOBOJCTBOM YUUTEIIsl, OLIEHUBAIOTCS HA 0OUH O HUdCe, YEM 3TO NPETyCMOTPEHO HOPMaMU
OILICHKH KOHTPOJIbHBIX MUCBMEHHBIX paboT. Ho 6e3ykopusnenno BbIMoaHeHHAst paboTa U B 3TOM
Cllydae OLIeHMBaeTcs 0ayyioM «5 ».

Jomawnue nucomennvie padomwl OLUEHHBAIOTCA TaK e, Kak KiaccHas pabora
00ydJaromero xapaxkrepa.

HopMmbI 0IeHOK MAaTEeMAaTHYeCKOI0 JMKTAHTA BBICTABJACTCH € y4eTOM 4YHCJIA BEPHO
pelIeHHbIX 3aaHuM:

Bricokuii ypoBeHb (0TMETKa «5»): YHCIO BEpHBIX OTBETOB -8. IIOBBHINIEHHBIN YpOBEHB
(oT™MeTKa «4»): 4MCIO0 BEpHBIX OTBETOB -7. ba3oBbIN ypoBeHb (OTMETKa «3»): UMCIO BEPHBIX
OTBETOB-5,6.

Huxe 6a30Boro ypoBeHb (OTMETKaA «2»): UUCIIO BEPHBIX OTBETOB MEHEE 5.

Hopmbl oneHok Tecra:

Bricokuit ypoBeHb (0TMeTKa «5) uncio BepHbIX 0TBETOB - 0T 90 10 100%. [ToBbieHHBIN
YpOBEHb (OTMETKa «4»): 4nuciIo BepHbIX 0TBETOB - OT 70 10 89%. ba3oBblil ypoBeHb (OTMETKa
«3»): 4nuCcI0 BEPHBIX OTBETOB - OT 50710 69%.

Huskuit ypoBeHb (0TMeTKa «2»): YUCIIO BEpHBIX OTBETOB - 0 - 49%.

Hopmsl O11€eHOK yCTHOTO OTBETA:

Boicoknii ypoBeHb (0TMeTKA «5») BBICTABIISIETCS, €CIIU YUALUNCA:

®  [OCJIENOBaTENbHO, Y€TKO, CBA3HO, 0OOCHOBAaHHO U 0€30IIMO0YHO M3NaraeT y4eOHBIH
MaTepuai; JaeT OTBET B JIOTMYECKOM IIOCIENOBATEIbHOCTH C HCIHOJb30BaHUEM MPHUHITON
TEPMHUHOJIOTUH;

® [I0OKa3blBA€T IOHMMAHHUE CYHUIHOCTHM pPacCMaTpPUBAEMbIX IIOHATHH, SBIECHUN H
3aKOHOMEpPHOCTEW, TEOpPUH, B3aMMOCBS3€H; YMEET BBIIEIATh TIJIABHOE, CaMOCTOSATEIBHO
HOJTBEPXK/IaTh OTBET KOHKPETHBIMU MpUMepaMHu, (haKTamMH;

®  CaMOCTOSITENIbHO aHAIM3UpPYeT M 0000I1aeT TEOopeTHYeCKU MaTepHual; CBOOOIHO
YCTAQHABIMBAaET MEXIpEAMETHbIE (Ha OCHOBE paHee NpPUOOPETEHHBIX 3HAHUH) U
BHYTPUIIPEIMETHBIE CBS3H;

®  yYBEpPEHHO U 0e30MHMO0YHO MPUMEHSET MOJIyYeHHbIE 3HAHUS B PEIICHUN HOBBIX, pPaHee
HE BCTPEYaBIINXCS 3aay;
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®  PalMOHAJIBHO UCMOJIb3YeT HAIIAIHBIE MOCOOMS, CIPABOYHBIE MaTepHalbl, YUCOHUK,
JIOTIONIHUTEIbHYIO JIUTEPATYpy, IEPBOMCTOUYHMKH; IIPUMEHSET YIOPSIAOYEHHYI0 CHCTEMY
YCIIOBHBIX 0003HAYEHHI MPY BEIEHUU 3alKCei, COMPOBOXKAAIOIINX OTBET; UMEET HEOOXOAUMbIE
HaBBIKH Pa0OTHI ¢ MPUOOPaMH, YEPTEIKAMH, CXeMaMH M rpa)uKaMu, COITYTCTBYIOIIMUMHU OTBETY;

®  JIOIIyCKAeT B OTBETE HEJ0YETHI, KOTOPHIE JIETKO UCIPABIISIET IO TPEOOBAHUIO YUUTEIIS.

IoBbImEHHBIH YPOBEHDb (0TMETKA «4») BHICTABIISETCA, €CIIU YUaIUNCS:

® [IOKa3bIBa€T 3HAHME BCErO0 M3YyYEHHOrO0 Y4eOHOro Mmarepuania; JaeT B OCHOBHOM
OpaBWIBHBIA  OTBET; y4eOHBII MaTepuaq H3JaraeT B  OOOCHOBAHHOM  JIOTHYECKOM
MIOCJIEIOBATEIbHOCTH C IPHUBEACHUEM KOHKPETHBIX MPUMEPOB, IMPU 3TOM JIONYCKAET OJHY
HerpyOyro ommOKy uiu He Oosiee IBYX HEJI0YETOB B MCIOJIB30BAHUU TEPMHUHOJIOTUH Y4€OHOTO
npeaMera, KOTOphle MOMKET MCIPAaBUTh CAMOCTOATEIbHO; AaHAIM3HpPYeT U 0000Iaer
TEOPETUYECKUI MaTepHall;

e  co0JI0/1aeT OCHOBHBIE MpaBUia KyJlIbTYPbl YCTHOM peuu; MPUMEHSET YHOPSAIOUYEHHYIO
CUCTEMY YCIIOBHBIX 0003HAUEHUH MpU BEACHUH 3aMHCel, COITPOBOKIAIONINX OTBET;

ba3oBblii ypoBeHb (0TMeTKA «3»), BEICTABIISICTCS, €CJIA YUAIIUNUCS :

®  JIEMOHCTPUPYET YCBOEHHME OCHOBHOIO COJEp)KaHHUsS Yy4yeOHOro Mmarepuana, HMEeT
po0eibl, He MPENATCTBYIONINE JAIbHEUIIIEMY YCBOCHHUIO YUeOHOT0 MaTepuarna;

® [pUMEHSET MOJIYYCHHbIE 3HaHUS IPU OTBETE HA BOIPOC, aHAIM3€ IPEJIOKEHHBIX
CUTYyaIMi 1o 00pasiy;

® JIONyCKaeT OIIMOKM B HUCIHOJB30BAHUU TEPMHUHOJIOTMH YYEOHOTO TIPEIMETa;
MOKa3bIBaET HEAOCTATOUYHYIO C(HOPMHUPOBAHHOCTH OTICIBHBIX 3HAHWH M yYMEHHi; BBIBOJBI U
0000111eHIST apTyMEHTUPYET ¢1abo, T0MyCKaeT B HUX OIIHOKH;

®  3aTPyAHSAETCS IMPH aHAIHM3E U 0000IIeHNH yueOHOro MaTepurana,

®  J1aeT HEMNOJIHbIE OTBETHI HA BOIPOCH! YUUTENSI WIIA BOCIIPOU3BOJIUT COJIEPIKAHNE paHee
IPOYUTAHHOTO Y4EOHOTO TEKCTa, c1a00 CBSI3aHHOTO C 3a/IaHHBIM BOIIPOCOM;

® HCNOJNb3YET HEYNOPSJI0YEHHYI0 CHUCTEMY YCIOBHBIX OOO3HAYeHWH MNpu BEJCHHUU
3aMMcel, COMPOBOXKAAIOIINX OTBET.

Huzke 6a30Boro ypoBeHnb (0TMeTKA «2») BBICTABIISICTCS, €CITU YUALTUNCS:

e HE pacKpbUI OCHOBHOE COJEpKaHUE Y4eOHOro marepuaya B Ipejenax MOCTaBICHHbBIX
BOIIPOCOB; HE YMEET NPHUMEHSATh UMEIOLIMECS 3HAHUS K PEIICHHI0O KOHKPETHBIX BOIPOCOB M
3a/1a4 1o o0pasiy;

e JIOMyCKAaeT B OTBETE Oojiee NBYX TIPpyOBIX OIIMOOK, KOTOPHIE HE MOXXET UCIPaBUTh
Ja)ke IIPY MOMOILHU yYaIIUXCSA U YUUTEIS.
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OIMUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYHEBHO-
METOAUYECKOI'O OBECIIEYEHUSA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
1. Maremaruka: anreOpa U Havyajda MaTeMaTHYECKOrO aHaM3a, reomeTpus. ['eomerpus. 10-11
KJacchl: y4e0. s oOmieoOpa3oBaTeIbHBIX OpraHU3alMi: 0a30BBIH M yrITyOJICHHBIN

ypoBeHb: yueOnuk / JI. C. AtanacsH u ap. — Mocksa: [Ipocsemnienue, 2022. — 287 c.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET

1. Bubnuoreka mudposoro obpasopaTeIbHOro0 KoHTeHTa https://urok.apkpro.ru/

2. WznatensctBo «IIpocsernenue» http://Wwww.prosv.ru

3. Poccuiickuii 06meo6pazosatensHblii nopran http://www.school.edu.ru

4. ®denepanbHblii nopra «HermnpepbiBHast HOJrOTOBKA IperoaBaTesneii»

http://www.neo.edu.ru

5. ®enepanbublii nopran «Poccuiickoe obpaszosanue» http://www.edu.ru
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TOCYIAPCTBEHHOE BFOJDKETHOE OBI[EOSPA30BATE/ILHOE VUPEXJIEHE
«JOKYYAEBCKAS ITIKOJIA Ne 5 TOPOZICKOI'O OKPVI'A JIOKYUYAEBCK»
JIOHELIKOM HAPOIHOW PECITYBJIMKU

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIAIO
Ha saccganuu [1IMO 3am. aupextopa no YP Hupextop TBOY
HPD,T B S T.B.T ontapenxo, { P ow gl;%i?m
Ne 1 _ [z o \E.C Xk
PvkosozuTtens HIMO IO, 2P L 1 7 ;&?Xf’ .
_f"‘?//_’ H.U.Poszymnas

KAJTEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

npeaMera ["'eometpusa. ba3oBbIl YPOBEHD

(HaumeHoB8anUe npedmema)
mis  10-11  kiacca

(knacc)

Pa3zpaborano yuurenem:

Anvdpuesoit Aunoii iBaHoBHON

®.1N.0.

2024-2025 y4eOHblii ron
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INOYPOYHOE IIJTIAHUPOBAHUE
10 KJIACC

n/n

Jara

IJIaH

pakr

Tema ypoka

KoaunuectBo
4acoB

Pasnen 1. Beenenue B crepeometpuro (10 yacos)

02.09.2024

OCHOBHBIE TIOHATHS CTEPEOMETPUHN: TOUKA,
npsiMasi, INOCKOCTb, IPOCTPAHCTBO.
ITpaBuia n3o0pakeHus Ha pUCYHKaX:
n300pakeHus III0CKOCTEH, apaulenbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTpE3Ka

04.09.2024

Ilonstus: MnepeCceKarommecs 1miIOCKOCTH,
MnepeCeKaromuecsd 1mnmpsamMad U IJI10CKOCTb

09.09.2024

IousTus: MEepeCCKarommrecs mI0CKOCTH,
MnepeCeKaromuecsd 1nmpsamMad U rJI10CKOCTb

11.09.2024

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHre MHOTOI'PaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YePTEKaX

16.09.2024

HauanpHble cBeieHUS O KyOe U mupamu/ie,
ux pa3BépTku U Mojenu. CeueHus
MHOT'OI'PAHHUKOB

18.09.2024

HauanbHble cBeieHus o Ky0e U nupamuse,
ux pa3BEépTKu U Mojenu. CedeHus
MHOT'OI'PAHHUKOB

23.09.2024

[TonsiTrie 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUH U CIICICTBUS U3 HUX

25.09.2024

[ToHsiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUU CTCPECOMCTPUN: AKCUOMBI
CTCPCOMCETPHUU U CIICACTBUA U3 HUX

02.10.2024

[TousiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUUN: AaKCUOMBI
CTCPCOMCETPHUU U CIICACTBUA U3 HUX

10

07.10.2024

[MousTHEe 00 aKCHOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

Pa3nean 2. [IpssMble ¥ TUIOCKOCTH B POCTPAHCTBE.

[TapannensHOCTD MPSAMBIX U MI0cKocTel (12 yacoB)

11

09.10.2024

B3anMHoe pacnosnoxkeHue npsMbIx B
IIPOCTPAHCTBE: MEepeceKaromecs,
napajuleNibHbIe U CKPEIIUBAIOIINECs
npsiMble
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[TapayueabHOCTB IPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: apAJUICIbHBIC IPSIMBIC B

12 | 14.10.2024 i
MIPOCTPAHCTBE; MapaJUIETbHOCTD TPEX
IPSIMBIX
[TapajueabHOCTB IPSMBIX U IUIOCKOCTEH B

13 | 16.10.2024 npoctpancTie: [lapamienbHOCTh IPSAMON U
IJIOCKOCTH

14 | 21.10.2024 VYriibl ¢ COHaNpPaBJICHHBIMUA CTOPOHAMHU

15 | 23.10.2024 Yroa Mexay npsMbIMH B IPOCTPAHCTBE

16 | 06.11.2024 Yroa Mexay npsMbIMH B IPOCTPAHCTBE

17 | 11.11.2024 [TapannenbHOCTh INIOCKOCTEM:
napaiesbHbIE TUIOCKOCTH

18 | 13.11.2024 CBoiicTBa napajlyIeIbHBIX IIIOCKOCTEH
[Ipocreiimue mpocTpaHCTBEHHBIE (PUTYPBI

19 | 18.11.2024 Ha TUIOCKOCTH: TETPadp, KyO,
napasuiesenune/

20 | 20.11.2024 [Toctpoenue ceuenuit

21 | 25.11.2024 [Toctpoenue ceuennit
KoHntpoinbnas padora mo teme "[Ipsmbie u

22 | 27.11.2024 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenbHOCTh NPSMBIX M IIOCKOCTEN"

Pazpnean 3. IlepneHuKyasspHOCTb NPSAMBIX M II0cKocTel (12 yacoB)

IlepneHquKyISIpHOCTD NPSIMOM U

23 | 02.12.2024 IJIOCKOCTH: MEpIEHANKYIISIPHbIE MPSMBbIE B
MPOCTPAHCTBE

o4 | 04.12.2024 [TpsiMble napanenbHble U
NEepPIEHINKYIISPHBIE K IMIIOCKOCTH

25 | 09122024 [TpsimMble mapanenbHble U
NEepIEHINKYIISPHbIE K MJIOCKOCTH

26 | 11.12.2024 IIpu3Hak nepneHANKYJIIPHOCTH IPSIMON U
TUIOCKOCTH

27 | 16.12.2024 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
TUTOCKOCTH

28 | 18.12.2024 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
TUTOCKOCTH

29 | 23122024 TeopeMa 0 IpsIMOM NEPIIEHAUKYIISIPHOU
TUIOCKOCTH

30 | 25122024 Teopema o psIMOI TEPIIEHINKYIISIPHON
TUIOCKOCTH

31 | 08.01.2025 [leprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSHHE

OT TOYKHU OO IIJIOCKOCTHU, paCCTOAHHUE OT
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IIPSAMOM 10 IIJIOCKOCTH

32

13.01.2025

IlepneHqUKyYISIp ¥ HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM 10 IIJIOCKOCTH

33

15.01.2025

[lepnieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH [JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM 10 IIJIOCKOCTH

34

20.01.2025

[lepnieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 IIJIOCKOCTH

Pa3nen 4. Yribl Mexay npssMbIMU U T10ckocTsiMu (10 gacoB)

35

22.01.2025

VYIIIBI B IPOCTPAHCTBE: YrOa MEKIY
IIPSAMOM U TNIOCKOCTBIO

36

27.01.2025

JIByrpaHHBIN yroJI, TMHEHHBIN Yroi
JIBYTPaHHOI'O yIJla

37

29.01.2025

JIByrpaHHbIN yroJi, TMHEHHBIN yroa
JBYTPaHHOI'O yrjia

38

03.02.2025

[lepneHAMKYISIPHOCTD MJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIAPHOCTH JIBYX
IIJIOCKOCTEN

39

05.02.2025

IlepnenquKyISIpPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

40

10.02.2025

IlepneHquKyISIPHOCTD IIJIOCKOCTEM:
MPU3HAK NEPHEHIAUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41

12.02.2025

Teopema o0 Tp€X nmepneHIUKYISIpax

42

17.02.2025

Teopema o0 TpEx neprneHauKyIsIpax

43

19.02.2025

Teopema o0 TpEX nmepneHIUKYISIpax

44

24.02.2025

KonrtponbHas pabora no remMmam
"IlepnieHIUKYIAPHOCTD MPSAMBIX U
mIockocTei" n "YTibel MEXy NPSIMBIMU U
IJIOCKOCTSAMU"

Pa3pnen 5. Muororpannuku (11 yacos)

45

26.02.2025

IlonsTue MHOT'OrpaHHHUKa, OCHOBHBIC
9JICMCHTBI MHOT'OT'PAHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH, pa3BépTI<a
MHOTI'OT'paHHUKa

46

03.03.2025

[Tpu3ma: n-yroiapHast Ipu3Ma; rpaHu v
OCHOBaHMS MIPU3MBI; NIpsIMast U HaKJIOHHAs
npu3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh

IIPU3MBI

24




[Tapayuenenunen, NpsAMOYTOJIbHBII

47 | 05.03.2025 . 1
napaJiesienumne]] 1 ero CBoMcTBa
[Tupamupa: n-yrojapHas MUpaMuaa, TPaHU U
48 | 10.03.2025 OCHOBaHME THUPAMHJIbI; OOKOBAs M MOJIHAS 1
MOBEPXHOCTh TMPAMHU/IbL; IPABUIbHAS U
yceu€HHas upamuia
[TpaBUIbHBIE MHOTOTPAHHUKH: TIOHSTHE
NPaBUIHLHOIO MHOTOTPAaHHUKA; TIPAaBUIIbHAS
49 | 12.03.2025 IIpU3Ma U [paBUiIbHAS IIPaMUIA; 1
IpaBUJIbHAS TPEYToJbHAs MUpaMUa U
IPaBUJIbHBIN TeTpa’ap; Kyo
IIpencrasienue 0 MpaBUIbHBIX
50 | 17.03.2025 MHOTOTPaHHHUKAX: OKTa’3p, 10AEKadIp U 1
HKOCa3IP.
CuMMmeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHTEJIBHO TOYKH, MPSIMOH, MIIOCKOCTH.
51 | 19.03.2025 DJeMeHTHl CAHMMETPUHU B TUPaAMHJIAX, 1
napaenenunenax, NpaBuIbHbIX
MHOTI'OI'paHHHKaX
52 | 31.03.2025 Bf)I‘H/ICJIeHI/Ie AIIEMEHTOB MHOTOTDAaHHUKOB! 1
pE€Opa, TuaroHanu, yribl
[Tnomaas 60KOBOI MOBEPXHOCTH M IMOJTHOM
53 | 02.04.2025 HOBerHOSTI/I PSIMOMA HpI/ISMI:I,U TUTOIIAb 1
OCHOBaHHMH, TeopemMa 0 OOKOBOI
MOBEPXHOCTH TPSMON TIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
54 | 07.04.2025 MOBEPXHOCTH TPABUIIbHON m:IpaMI/mm, 1
TeopeMa O TUTOIIAIH OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMU/IbI
5 | 09.04.2025 Kouporman padora 1o e 1
Pa3nen 6. O6BEMBI MHOTOTPAaHHUKOB (9 4acoB)
56 | 14.04.2025 ITonstre 06 00BEME 1
57 16.04.2025 O0BEM TUpPaMHUTBI 1
58 21.04.2025 O0BEM TUpaMHUTBI 1
59 | 23.04.2025 O0BEM nupaMuIb! 1
60 28.04.2025 O0BEM TUpPaMHUTBI 1
61 | 30.04.2025 O0BEM pU3MBI 1
62 | 05.05.2025 O0BEM pU3MBI 1
63 | 07.05.2025 O06BEM npu3MbI 1
64 | 12.05.2025 Kontponbnas padota mo teme "O0bEMBI 1

MHOTOTPaHHUKOB"
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Pa3nean 7. IloBTopeHue: ceueHusi, pacCTOsiHUS U YTIIbI (4 yaca)

65

14.05.2025

[ToBTOpEHuE, 06001IEHNE CUCTEMATU3AIIHS
3HaHui. [locrpoeHue ceuenuii B
MHOT'OTpaHHHUKE

66

19.04.2025

[ToBTOpenue, 0600IIEHNE CUCTEMAaTU3ALUS
3HaHUU. BeluncieHue pacCTOAHMM: MEXIY
JBYMs TOYKaMH, OT TOYKH 0 NPSIMOH, OT
TOYKH J0 IJIOCKOCTH, MEXK Y
CKPELIUBAIOIIMMUCS IPSIMBIMU

67

21.04.2025

Hrorosast KOHTpoJIbHAs paboTa

68

26.05.2025

[ToBTOpenue, 0600IIEHNE CUCTEMAaTU3ALUS
3HaHUU. BeluKciieHUE yIiloB: MEXIY
CKPEIIHBAIOIIUMHUCSA IIPSIMBIMU, MEKIY
IIPSAIMOM M INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MEXY INIOCKOCTSIMHU

Hroro:

68 yacos
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11 KUIIACC

Jara

IJIaH

pakr

Tema ypoka

KoanuectBo
4acoB

Pa3

ned 1. Tena Bpamenus (12 gacos)

02.09.2024

Cdepa u map: UeHTp, paanyc, TuaMeTp;
IUIOIIA/Ib TOBEPXHOCTHU Chepbl

09.09.2024

B3anmMHoe pacnionoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; mromanb chepsl

16.09.2024

N3o00paxeHue cdepsl, 11apa Ha IIIOCKOCTH.
Ceuenus mapa

23.09.2024

[{umuHaprdeckas TOBEPXHOCTb,
oOpa3yromue HUIHHIPUIECKON
MOBEPXHOCTHU, OCh IIMIIMHIPUIECKOMN
MMOBEPXHOCTHU

30.09.2024

07.10.2024

LlunuHap: ocHOBaHHS ¥ OOKOBas
HOBEPXHOCTh, 00pa3yroIas ¥ OCh; IJIOMIAIb
OOKOBOI1 U ITOJIHOM OBEPXHOCTH

07.10.2024

14.10.2024

N3o0pakeHue MUIMH/IPA HA TUIOCKOCTH.
Pa3BépTka uununapa. CeyeHus HUIMHIpA
(TTOCKOCTHI0, MapaiebHON UITN
MEePIEHANKYIISIPHON OCH IMJIMH]IPA)

14.10.2024

21.10.2024

Konunyeckasi moBepXHOCTh, 00pazyroliue
KOHMYECKOW MMOBEPXHOCTH, OCh U BEPIIMHA
KOHHMYECKOW MOBEPXHOCTHU

21.10.2024

21.10.2024

KoHnyc: ocHOBaHME U BEpIINHA,
o0pa3yromias 1 och; II0Maab OOKOBOM 1
MOJIHOW MTOBEPXHOCTHU

11.11.2024

VYceu€HHbII KOHYC: 00pa3yrolue U BhICOTA,
OCHOBaHMA U OOKOBast MOBEPXHOCTh

10

18.11.2024

N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TII0CKOCTHI0, MapalIeIbHOM OCHOBAHUIO, U
TUTOCKOCTBIO, IIPOXO/ISIIIEH Uuepe3 BepIInHY)

11

25.11.2024

Komb6unanust ten BpaiieHus u
MHOT'OI'PAHHUKOB

12

02.12.2024

MHororpaHHUK, OIMCAaHHbII 0KOJIO chepsl;
cdepa, BMcaHHast B MHOTOT'PAaHHUK UJTH B
TEJIO BpallleHus

azzena 2. O66EmbI Ten (5 yacoB)

13

09.12.2024

[Tousatie 00 00BéMe. OCHOBHEIE CBOIMCTBA
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00BEMOB TEN

14 | 16.12.2024 O0BEM nuIMHIpa, KOHYCA

15 | 23.12.2024 O0BEM mrapa u momaas chepsl
[TonoOHbIE TeNa B MPOCTPAHCTBE.

16 | 13.01.2025 CooTHoIEHNs MEX 1Y IUIOIAsIMU
MMOBEPXHOCTEH, 00bEMaMHK MOJOOHBIX TEI

17 | 20.01.2025 KonTponbaas pabota mo remam "Tena
BpanieHus" u "O0bemsbl Ten"

Pa3nen 3. Bexrops! 1 koopauHathel B mpoctpanctse (10 yacon)

18 | 27.01.2025 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 | 03.02.2025 CrnoxeHne U BHIYUTaHHE BEKTOPOB

20 | 10.02.2025 YMHOXKEHUE BEKTOpa Ha YHUCIIO
Pa3noxenune BekTopa 1o Tpém

21 | 17.02.2025 HEKOMILIaHApHBIM BekTopam. [IpaBuiio
napasuieNienunena
Pemenune 3aga4, CBSI3aHHBIX C

22 | 24.02.2025 IIPUMEHEHHUEM IIPABUJI AEUCTBUM C
BEKTOpaMHU

2 | ooz K
[TpstmoyronbHas cucTeMa KOOpAUHAT B

24 | 10.03.2025 npoctpanctse. KoopauHaTel BeKTOpa.
IIpocreiimue 3a1a4u B KOOpAUHATAX

25 | 17.03.2025 VYron mexay Bektopamu. CKalsgpHoOe
MIPOU3BEICHNE BEKTOPOB

26 | 31.04.2025 Berancnenue yriioB Mex 1y MpsIMbIMHA 1
TJIOCKOCTSIMU

27 | 07.04.2025 Kontposnbnas padota mo TeM?' "BekTopbl 1
KOOPJMHATHI B TIPOCTPAHCTBE

Pa3nea 4. [loBTopenue, o0001IeHNe, CUCTEMAaTH3aIHs 3HaHU (7 4acoB)

[ToBTOpeHue, 06001IeHNE U

28 | 14.04.2025 cuctemaruzanus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAHUMETPHUH
[ToBTOpeHue, 06001IeHNE U

29 | 21.04.2025 cuctemarusanus 3HaHui. OCHOBHBIE
¢burypsl, GpaxThl, TEOpEMBbI Kypca
TUTAHUMETPHUH
[ToBTOpeHue, 06001IeHNE U

30 28.04.2025 cucTeMAaTu3alusa 3HaHUH. 3agaun

MJIAaHUMCETPHUU U MCTOABI UX PCIICHHUA
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[ToBTOpeHue, 06001IeHNE 1

31 05.05.2025 cucTeMaTu3alns 3HaHWil. 3agaun 1
TUTAHUMETPHH U METOJIbI UX PEIICHHS
[ToBTOpeHmE, 0600mIEeHNE 1

39 | 12.05.2025 cucremaru3anus 3HaHui. OCHOBHBIC 1
burypsl, GpakTbl, TEOPEMBI Kypca
CTEpEOMETPUU

33 | 19.05.2025 HToroBast KOHTpOJIbHAS paboTa 1

“ | 26052025 cnereamsms s | :

Hroro: 34 yaca
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