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HOACHUTEJIBHASA 3AIIUCKA

PaGouass mporpamma yueOGHoro kypca «['eomerpusi» 0a30BOro ypoBHS st
obyuaromuxcs 10 —11 kmaccoB  pa3paborana Ha ocHoBe DenepanbHOrO
roCy/IapCTBEHHOT0 00pa30BaTENbHOTO CTaHJApTa cpeAHero oOlmiero oOpa3oBaHUs, C
y4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHMM, MPEIBSABISIEMBIX K MAaTEMaTUYECKOMY
o0pa3oBaHWI0, M TpaJuLUA PpPOCCUICKOro oOpa3oBaHus. Peanmuzanms mnporpaMMbl
o0ecreunBaeT OBJIAJICHUE KIHOYEBBIMH KOMIIETEHLHUSIMH, COCTABIISIIOIIMMHU OCHOBY JUIS
CaMOpa3BUTHSI W HENPEPHIBHOIO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO,
JMYHOCTHOTO U MO3HABATEIHHOTO PA3BUTHS JIMYHOCTU 00YYAIOIITIXCS.

HEJU U3YYEHUS YYEBHOI'O KYPCA

BaxxnocTh y4eOHOTO Kypca reOMETpUH Ha YpOBHE CpeliHero odiero oOpa3oBaHus
oOycliOBJIeHAa  NPAaKTUYECKOW  3HAYMMOCTBIO  METANpPEAMETHBIX M MHPEIMETHBIX
pe3ysnbTaToB  OOyYeHHS T'E€OMETPUM B  HAMNpaBIEHUU JIMYHOCTHOTO  Pa3BUTHUS
obOyuaromuxcs, ¢opmupoBaHus (QYHKIIMOHATHHOM MaTEeMaTHYECKOW T'PAMOTHOCTH,
U3Y4YeHHs] APYTUX Y4eOHbIX AUCHUIUIMH. PaszButHe y o0Oydaromuxcsi MpaBUIbHBIX
NPEJICTAaBICHU O CYIIHOCTH U TPOUCXOXKICHUM TeOMETPUUYECKUX abCTpakiui,
COOTHOILIEHUU PEATBHOTO M HJEAlIbHOr0, XapaKTepe OTPaKEHHs MaTeMaTUYeCKOH
HayKOM SIBJICHHI M MPOLIECCOB pPEaJbHOTO MHpA, MECT€ F€OMETPUHM B CHUCTEME HAyK U
poJIi  MaTEMaTUYECKOTO MOJCIUPOBAHUS B HAyYHOM TIO3HAHMM W B TPAKTHUKE
CrocoOCTBYeT (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YUalIUXCs, a TaKKe KauyecTB
MBIIIICHUS, HEOOXOANMBIX JIJIsl a1alTallid B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBisieTCS OJHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHusi, Tak Kak oOOecCleYrMBaeT BO3MOXHOCTh W3yYEHUsS Kak JUCIUILTAH
€CTECTBEHHO-HAy4YHOI HANpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYEHUU  OOYyUYaIONUMUCS
MOHSATUUHBIX OCHOB T€OMETPHUU M TMOCTPOCHUU IIETIOYKH JIOTMUECKUX YTBEPKIACHUU B
XO0JI€ PEIICHHs] TeOMETPUYECKUX 3a7ad, YMEHUE BBIJIBUTAThb W ONPOBEpPraTh TUIOTE3bI
HEMOCPEJACTBEHHO MCIMOIB3YIOTCS MPHU PELICHUU 33]1ad €CTECTBEHHO-HAy4YHOI'O LMKIIA, B
YaCTHOCTHU U3 Kypca PU3HKH.

YMeHne OpueHTUPOBAThCA B MPOCTPAHCTBE UIPAEcT CYLIECTBEHHYIO POJib BO BCEX

obOnacTax JACATCIIBHOCTHU YCJIOBCKA. OpI/IeHTaHI/ISI YCJIOBCKA BO BPCMCHHU U IIPOCTPAHCTBC



— HEo0XOJMMOe YCIIOBHE €r0 COIMAIbHOrO ObITHA, (opMa OTpaKEHUS OKPYIKAIOIIETO
MUPa, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHus JEeHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU OOpa3zamMu OOBEAUHSET pa3Hble BUILI YU4eOHOU U
TPYIOBOW JIE€ATETBbHOCTH, SBISETCS OJHUM U3 NPO(EeCcCHOHAIBHO BaXKHBIX KaydecTs,
NO03TOMY AakTyajlbHa 3ajada (OPMHUPOBAHMS Yy OOYYaIOLIUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUS KaK Pa3HOBUIHOCTA OOPA3HOTO MBINUICHUS — CYHIECTBEHHOTO KOMITOHEHTA
B TIOJITOTOBKE K MPAKTUIECKOMN JCATEITHHOCTH 110 MHOTUM HAIPaBICHHSIM.

[lenp ocBoeHus mporpamMMmbl yueOHOTo Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE
00yueHus — o01Ie00pa3oBaTebHOE U OOIICKYIBTYPHOE Pa3BUTHE OOYyUYAIOIIMXCS depe3
oOecrieyeHre BO3MOXXHOCTHM MNPHOOPETEHHS M HCHOJIb30BAHUS CHCTEMATUYECKUX
reOMETPUYECKUX 3HAHMM U JCHCTBUM, CHEHU(PUYHBIX TE€OMETPUU, BO3MOKHOCTHU
YCHEIIHOTO NPOJOKEHUsT OOpa3oBaHUSl IO CIEUUAJIBHOCTAM, HE CBS3aHHBIM C
MPUKIIAIHBIM HCIIOJIb30BaHUEM T€OMETPHH.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeJHa3HaueHa Jyuisl 00y4arommxcs
CpellHel IIKOJIbI, HE UCTIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPY/IHEHUH Ha YPOBHE OCHOBHOTO
obmiero oOpazoBanusi. Takum o0OpazoM, oOydarommuecs Ha 0a30BOM YpPOBHE JOJKHBI
OCBOUTH OOIME MaTeMaTHYECKHE YMEHUS, CBSI3aHHBIE CO CHENU(UKONW TEOMETPHH WU
HEOOXOAMMBbIE MJIsi KU3HU B COBpEMEHHOM obmiectBe. Kpome 3TOro, oHM HUMEIOT
BO3MOXXHOCTh H3YYUTh T'€OMETPHUIO OoJiee IIyOOKO, €ciM B JaJibHEHWIIeM BO3HHMKHET
HE00XO0/IMMOCTh B T€OMETPUYECKUX 3HAHUSAX B MPO(ECCHOHATBHOMN EATEIbHOCTH.

JlocTrkeHue  1enM  OCBOEHHS  MpOrpaMMbl  OOECHEYMBAeTCSl  PElICHUEM
COOTBETCTBYIONINX 3a7a4. [[pruoputeTHRIMU 3a1ayaMi OCBOCHHSI Kypca «I eomeTpum» Ha
06a30BoM ypoBHE B 10—11 kaccax sIBISFOTCS:

e (opMupoBaHUE TPEACTABICHHUS O TEOMETPUU KaK YaCTH MHUPOBOW KYJIbTYPHI U

0CO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIINM MUPOM;

e (opMuUpOBaHUE TMPEACTABICHUS O MHOTOTPAaHHMKAX W TellaX BpalleHUs Kak O
BROKHEUIITNX MATEeMaTHYECKUX MOJICIISAX, MO3BOJISIONIMX OMUCHIBATh U M3ydaTh
pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opMuUpOBaHUE YMEHHUS PACIO3HABaTh Ha YEPTEkKaxX, MOJACISAX U B PEaTbHOM

MUpE MHOTOIPAaHHUKH U TEJIa BPALlCHNUS,



® OBJIAQJICHHE METOJAaMH pelICHUs 3aJad Ha TOCTPOCHHS Ha H300paKeHUAX
HPOCTPAHCTBEHHBIX (PUTYD;

e (QopMuUpOBaHHWE yYMEHHS  ONEPUPOBATH  OCHOBHBIMU  MOHITHAMH O
MHOTOTPaHHUKAX U TeJIax BPAIeHHUsS U UX OCHOBHBIMHU CBOICTBaMU;

e OBJAJCHHE AITOPUTMAMH PEIICHHS OCHOBHBIX THIOB 3ajad; (OpMHpPOBaHUE
YMEHHUS TPOBOJIUTH HECIOXKHBIE TOKA3aTeIbHBIC PACCYKICHUS B XOJI€ PEIICHUS
CTEPEOMETPHUECKUX 33434 U 33124 C IPAKTHUECKUM COJIEPKAHUEM;

® pa3BUTHE UHTEIUIEKTYalbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00yyaroumxcs,
MO3HABATEIHLHON AKTUBHOCTH, WCCIEAOBATEIbCKIX YMEHHUH, KPUTHYHOCTH
MBIIIJICHUS;

e (opMupoBaHue (QYHKIHOHAIHLHOW TPAMOTHOCTH, PEJIECBAHTHOH TE€OMETPHUH:
yYMEHHUE paclo3HaBaTh MPOSBICHUS TC€OMETPHUECKUX HOHSATHI, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HECHHBIX CHUTYAIMSIX U MPH U3yYSHUH JAPYTHX
y4eOHBIX TIPEJAMETOB, TMPOSBICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH,
(GopMyIIupoOBaTh WX Ha S3bIKE TEOMETPHH U CO3JaBaTh TEOMETPHUYECKIE MOJIEIH,
NPUMEHSTh OCBOCHHBIN TECOMETPHYECKMU ammapar i PeUIeHHs MPaKTHKO-
OPUEHTHPOBAHHBIX 3ajJ]a4, HMHTEPHPETUPOBATH M OIECHHUBATH IOJYYCHHbBIE
pe3yabTaThl.

OTnuYuTeNbHON OCOOCHHOCTBIO TPOTPAMMBI  SIBISETCS BKIIOYEHHE B KYpC
CTepEOMETpPHH B HAdaje €ro W3YyYeHHUs 3ajad, pelraeMblX Ha YPOBHE HHTYHUTHBHOTO
NO3HAHMA, W ONpeAeNEHHBIM 00pa30oM OpraHu3OBaHHas padoTa HajJ HHUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOT'O MBIIUIEHUS, CTUMYJIUPYET
NPOTeKaHWE WHTYUTUBHBIX TIPOIIECCOB, MOTHBUPYET K JalbHEUIIEMYy H3yYCHUIO
npeaMera.

[MpennouyTenne oTHAETCS HATIATHO-KOHCTPYKTUBHOMY METOAY OOydYeHUs, TO €CTh
TEOPETHUYECKUE 3HAHMSA HUMEIOT B CBOECH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTHYECKOW NIeATENBHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEACTABICHUN Y
yUYaIIMXcsi B Kypce CTEPEOMETPHH MPOBOIUTCS 3a CUET PELICHHs 3a7ad Ha CO3JaHHe
POCTPAHCTBEHHBIX 00Pa30B M 3aj[ad Ha ONEPUPOBAHNUE MPOCTPAHCTBEHHBIMH 00pa3aMH.

Co3nanue oOpasza NpOBOJUTCS C OIIOPOH HA HATJISAHOCTb, a ONIEpUpOBaHUE 00pa3oM — B



YCJIOBHUSX OTBJIEYEHUS OT HAIVIJHOCTH, MBICICHHOTO WM3MEHEHHMS €ro HMCXOJHOTO
COJZIEP KAHMSL.

OcHoBHBIE cojepkarenbHble JUHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMble M IUIOCKOCTH B MpPOCTpaHCTBe», «Tena BpalieHus»,
«BekToppl M KOOpAMHATBI B HPOCTpPaHCTBE». POPMHUpPOBAHME JIOTMYECKUX YMEHUHI
pacnpesensieTcst He TOJIbKO M0 COAEpKATEIbHBIM JIMHUSAM, HO U 110 rojaM o0ydyeHHs Ha
YPOBHE CPeJIHETO O0IIero 00pa3oBaHuUs.

Conepxanue 0oOpa3oBaHHs, COOTBETCTBYIOIEE IMpPEIMETHBIM  pe3ylibTaTaMm
OCBOEHHMsI  pabodeil  mporpaMMbl,  pacnpeieiaéHHBIM 10  rojaMm  OOyd4eHus,
CTPYKTYPUPOBAaHO TakUM 0Opa3oM, YTOOBI OBJIAJIEHUE F€OMETPUUYECKUMU MOHATUAMU U
HaBbIKAMHM OCYILIECTBIISJIOCH IOCIEI0BAaTEIbHO M IOCTYIATENIbHO, € COOJIOJACHUEM
NPUHIIMIA [IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIHOYAIUCHh B OOLIYIO CHCTEMY
reOMETPUYECKUX MPECTaBICHUI 00ydJaromuxcs, pacmupss u yriayomss e€, oOpasys

MMPOYHBIC MHOXCCTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE
Ha u3yuenue reomerpun B 11 kiacce oTBOOUTCS 2 yaca B HENEIIO, BCETO 3a TOJ

00yueHus — 68 Jacos.



COILEPKAHUE YYEBHOI'O KYPCA

TeJia BpaleHus

[MunuHapuyeckas MOBEPXHOCTh, 00pa3yIolue HUINHAPUIECKON TOBEPXHOCTH, OCh
HWIMHIPUYECKOW TmoBepXHOCTH. LlunuHap: ocHOBaHHMS U OOKOBas TMOBEPXHOCTH,
oOpazyromias ¥ 0Ch; IUIOMIA> OOKOBOM U TOJHON MTOBEPXHOCTH.

Konnyeckass mnoBepxHOCTb, 0Opa3ylolue KOHHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKON oBepxHOCTU. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yIolas u och;
JI01a b OOKOBOM M TOJIHOM TIOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yroIie U BHICOTA;
OCHOBaHHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AMamMeTp; II0Iaab MOBEPXHOCTH cephl. B3aumuoe
pacnosnoxxeHue chepbl U INIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; mIomaas chephl.

N3006pakeHue Ten BpalleHus Ha MI0CKoCcTU. Pa3BépTka LMIMHIpa U KOHYca.

KoMOuHamu Tten BpalleHus U MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIN
okoJ1o cepsr; chepa, BrcaHHAs B MHOTOTPAHHUK, HJIA TEJIO BPAILICHHUS.

[Tonsitne 06 oOwvéMe. OcHoBHBIE cBOMcTBa 00bEMOB Ten. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Tapajuienenunena u ciueActBus u3 He€. OO0bEM UMIMHApA, KOHYCA.
O06BEM mapa u mIomaab chephl.

[Tomo6uple Tema B mpoctpancTBe. COOTHOMIGHUS  MEXKIY  IUIOIMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEll.

Ceuenust uunuHApa (mapauieIbHO U NEPHEHAUKYISIPHO OCH), CEYEHUS KOHYyca
(mapanie’abHOEe OCHOBAHUIO M MPOXOSIIEE Yepe3 BEPIIUHY ), CEUCHHUSI 1Iapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektop Ha miockoctu U B mpocTtpaHcTBe. CloKEHHME W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Mcio. PasnojkeHue BeKkTOpa Mo TPEM HEKOMILIaHapHBIM
BekTopam. [IpaBmiio mapamienenunena. Pemienue 3agad, CBS3aHHBIX C MPUMEHEHHEM
MpaBujl IEUCTBUI ¢ BekTopamu. [IpsiMoyronpHas cUCTeMa KOOpPJAWHAT B MPOCTPAHCTBRE.
Koopaunarsl BekTopa. IIpocreimme 3agaun B KOOpAUHATAX. YTOJI MEKIY BEKTOPaMHU.
CkanspHoe TPOU3BEJACHUE BEKTOPOB. BBIUHCICHHE YIJIOB MEXAYy NPSIMBIMU |

IUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIM METOJ ITPH PELICHUH N'€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIbTATHBI

JluyHOCTHBIE ~ pe3yJbTaThl  OCBOCHHUSI  MPOTPpaMMbl  Y4EeOHOro  mpeameTa
«MaremaTuka» XxapakTepu3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(OpMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMU OOydYaroIIerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUHCKOr0 OOIIECTBA, MPEJICTABICHUEM O MaTeMaTHYECKUX
OCHOBaxX (YHKIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBJICHHI, MPOLEIyp IPaKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3aUMOJCHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHUM C UX (PYHKIIUAMHU U HA3HAUYCHUEM.

ITaTproTHYeCcKOEe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TpakAaHCKOW MICHTHYHOCTH, YBAXKEHHS K
MPOLIJIOMY M HACTOAILIEMY POCCUKMCKOM MAaTeMaTHKH, IIEHHOCTHBIM OTHOILIEHHEM K
JIOCTUKEHUSIM POCCUMCKHX MAaTEMATUKOB M POCCHUHCKOM MAaTEMAaTHYECKOW IIKOJbI, K
HCIIOJI30BAHUIO 3TUX JOCTHKCHHM B IPYTUX HAYKaX, TEXHOJIOTUSX, chepax IKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHMEM JYXOBHBIX ILEHHOCTEW POCCHICKOro Hapoja; c(pOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHHUS, STUYECKOrO0 IIOBEACHMS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUM HAyKH U JEATEeIbHOCTHIO YUYEHOTO; OCO3HAHHUEM JUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYIYIIETO.

JcTeTnyecKkoe BOCIMTAHME:

ACTETUYECKUM OTHOIIEHHMEM K MHpPY, BKIIOYAas OSCTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUN, PACCYKIACHUI; BOCIPUUMYHUBOCTHIO K
MaTeMaTHYEeCKUM acCIeKTaM Pa3uYHbIX BUJIOB UCKYCCTBA.

Dusuyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHITh MaTeMAaTHUYECKHUE 3HAHUS B HMHTEpecax
3I0pOBOTO H 0Oe3omacHOro o00pasza KWU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3/I0POBBIO  (3I0pPOBOE TMHTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHIATHH H  OTIbIXA,
peryisipHas pu3udecKkas akTHBHOCTD); (DU3MYECKOTO COBEPIICHCTBOBAHMUSI, PU 3aHIATHSIX
CIIOPTUBHO-03J0POBUTEIBHON EATETBHOCTBIO.

Tpyaosoe BocnnuTaHue:



TOTOBHOCTBIO K TPYyAYy, OCO3HAHHEM IICHHOCTH TPYIOJIOOUS;, HWHTEPECOM K
pa3nuuHbBIM chepaM npodeccHnoHaTbHON AeSITETFHOCTH, CBSI3aHHBIM C MATEMAaTHUKOHN U €€
NPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymed mnpodeccuu u
pean30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMy OOpa30BaHMIO M CaMOOOpPA30BAHHUIO HAa TPOTSHKCHUHM BCEH JKHU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHUH MPAKTHUECKUX 33a]1a4 MaTEeMAaTHUYCCKOU
HATIPABJICHHOCTH.

IKOJOTHYecKOe BOCTIUTAHNE:

C(OPMHUPOBAHHOCTBIO  IKOJIOTUYECKOW  KYJIBTYpbl, T[OHUMAaHHEM  BIIHSHHS
COIHMAITEHO-3KOHOMUYECKUX MIPOIIECCOB HA COCTOSIHUE TIPUPOJTHON U COIUATBHOU CPEIbI,
OCO3HAHUEM TJIO0AIBHOTO XapakTepa OdKOJOTHYECKHX MPOOJIeM; OpUEHTAalMeld Ha
NPUMCHCHHE MaTEMaTHYCCKUX 3HAHWH IS PEIICHHs 3aJad B O0JACTH OKpPYIKAIOIIeH
Cpenpl, TUIAHUPOBAHHUS TIOCTYNIKOB W OIEGHKH WX BO3MOXKHBIX ITOCICACTBUU ISt
OKPYXaIOIIEH CPEbI.

LleHHOCTH HAYYHOTO MO3HAHMSA:

c(OpMHUPOBAHHOCTHIO ~ MHUPOBO33PEHHS,  COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH INMPaKTUKH, TTOHHMMAaHUEM MaTeMaTHYECKOU
HAYKHU Kak cepbl 4eTOBEYECKOU JESATEIILHOCTH, STANOB €€ Pa3BUTUS M 3HAUUMOCTH IS
pa3BUTHsI [MBWIW3AIWMK, OBJQJCHUEM S3BIKOM MAaTEMaTUKH W MaTeMaTHYeCKOU
KyJIbTYpPOW KaK CPEACTBOM IO3HAHHSI MHUPA; TOTOBHOCTHIO OCYIIECTBIIATH NMPOCKTHYIO U
UCCJICIOBATEIIBCKYIO JICSITCIbHOCTh HHIMBHIYAIBHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yJbTaThl OCBOSHHUS MPOrpaMMbl  y4eOHOTO TpeaMeTra
«MaTemaTruka» XapakTepU3YIOTCS OBIAJCHUEM YHHBEPCAIBHBIMH HO3ZHAGAMEbHbIMU
oelicmeuamu, YHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OellCEUSIMU, VHUBEPCAIbHbIMU
pecyIsmuHbIMU OeUCBUIMU.

1) Vuueepcanvuvie noznasamenvhvle Oeticmeus, 00ecneuusarom @Gopmuposanue
0A306bIX  KOSHUMUBHBIX NPOYECCO8 00yHarwmuxcs (0ceéoeHue Memooos MNO3ZHAHUS
OKpYHCaouwe2o Mupa,; NpuUMeHeHue J02U4ecKux, Uccie0o8amenbCkKux onepayui, yMeHu
pabomams ¢ uHgpopmayueii).

Ba3zoBLle Jiornueckue 1eCTBUA:



BBISIBJISIT M XapaKTE€pPU30BaTh CYILIECTBEHHbIE IPU3HAKKM MaTeMaTHYECKHX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXAy MOHATUAMH; (HOPMYIUPOBATH
olnpezesIeHus HOHSTHIA; yCTaHaBJIMBAaTh CYILLECTBEHHBIH pHU3HAK
KJaccu(uKalMy, OCHOBaHMA il OOOOIIEHHWS U CpaBHEHMs, KPUTEPUH
IIPOBOJUMOTO aHAIIN3A;

BOCIIPUHHUMATh, (bopMyIHpOBaThH U npeoOpa3oBbIBAaTh CYKIEHUS:
yTBEpAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHbIE, YACTHBIE U OOLINE; YCIOBHBIE;
BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOPEUUS B
(akTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKACHUSAX; Mpeasaratb KpUTEPUH JUIs
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JieNaTh BBIBOJABI C HCIOJNB30BAHUEM 3AaKOHOB JIOTUKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKJIFOUEHUH, YMO3aKIOUEHH 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOATEIBHO JO0Ka3aTelbCTBA MAaTEMaTUYECKUX YTBEPKICHUMN
(mpsiMBbI€ ¥ OT IPOTUBHOI'0), BBICTPAUBATh apryMEHTAIIUIO, IPUBOIUTH IIPUMEPHI
Y KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJIBI;
BbIOMpaATh croco0 pemieHuss Yy4yeOHOW 3adaud  (CpaBHUBATh HECKOJBKO
BapMaHTOB  peIIeHHUs, BbIOMpaTh Haubosiee MNOAXOMALIMH ¢  y4EToM

CaMOCTOSTEIbHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBbIe ncciaeaoBaTeIbCKUe TeCTBUA:

UCIIOJIb30BAaTh BOMPOCHI KaK HCCJIEAOBATEIbCKUM HMHCTPYMEHT IO3HAHUS;
dbopmynupoBaTh  BONPOCHL, (PUKCHUpYIOIIME MPOTHUBOpEUHME, MpodieMy,
YCTaHABJIMBATh KCKOMOE U JaHHOE, (hOpMHUPOBATH THUIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UITUIO0, MHECHHE;

MPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro oOBEKTa, SIBIICHUS, MPOIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMHU, SIBICHUSIMH, MPOIECCAMU;
CaMOCTOSITENHHO (HOPMYITUPOBATh OOOOIICHWS M BBIBOJLI IO pe3yJbTaTaM
NPOBEIEHHOTO HAONIOACHMS, UCCIEIOBaHUs, OLEHUBATh JIOCTOBEPHOCTh
MOJIyYEeHHBIX PE3yJIbTATOB, BEIBOJIOB M 00OOIICHUH;

MPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE INIpOlLiIEcCa, a TAaKXKE BbIJBUraTh

MMPCAIIOJIOKCHHA O €I'0 pa3BUTHUHN B HOBBIX YCIIOBUAX.



Pabora ¢ undopmanmeii:

2)

BBISIBJIATH JepUIUTHl MH(DOpPMaLnyu, JaHHBIX, HEOOXOOUMBIX U1 OTBETa Ha
BOIPOC U JIJISl pELLIEHUS 3a/1a4H;

BbIOMpPaTh MHGOPMAIMIO M3 MCTOYHUKOB DPA3JIMYHBIX THUIIOB, aHAJIN3UPOBATH,
CHUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(DOPMALMIO PA3IUYHBIX BHJIOB U
dbop™m npeicTaBlIeHHUS;

CTPYKTYpPHpPOBaTh HMH(OpPMALIMIO, MPEICTaBIATh €€ B pasIM4YHBIX (Qopmax,
WUTIOCTPUPOBATH I'paruecky;

OLIEHUBATh HAIEKHOCTh MHPOPMAILIUU 10 CAMOCTOSATEIBHO CPOPMYITUPOBAHHBIM
KPUTEPHSIM.

YHueepcaﬂbeze KOMMYHUKamuemnbovle ()612017’16’14}1, obecneuusarom

CqupMupO@dHHOCWIb COUUAIIbHBIX HABBIKOB 06yqa}0muxc;z.

OO0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKJICHHSI B COOTBETCTBHM C YCIOBUAMU U
HeJIIMUA  OOILEHUs; SICHO, TOYHO, TPAaMOTHO BBIp@XXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M NMHUCbMEHHBIX TEKCTAX, /1aBaTh MOSICHEHUS MO X0y PELICHUs 3aJayH,
KOMMEHTHUPOBATH MTOJIyYEHHBIN PE3YJIbTaT;

B X0/ie¢ OOCYKIEHHMS 3a/aBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBl,
npoOJemMbl, perraeMoil 3ajayu, BbICKA3bIBaTh WJEH, HAlleJICHHbIE Ha IMOMCK
PELIEHNUS; CONOCTABIISITH CBOM CYXKIEHHS C CYXJIECHUSMHU JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3jaudMe U CXOACTBO MO3ULUN; B KOPPEKTHON dopme
(bopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHMUS;

NPEJICTAaBIATh PE3yJbTaThl PEIICHUS 3a/Jaud, SKCIEPUMEHTa, HCCIeI0BaHUs,
NPOEKTa; CaMOCTOSITENIbHO BHIOMpaTh (hOpMaT BBICTYIJICHHS € YYETOM 3aaa4y

IPE3eHTAlN U OCOOCHHOCTEN ay JUTOPHH.

CoTpyaHn4ecTBo:

MOHUMATh M HCMOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M HHAMBUIYAIbHOU
paboThl MpU pelIeHWH Y4YeOHBIX 3ajay; MPUHUMATh I1eJlb COBMECTHOM
NESITENPHOCTH, TNIAHUPOBATH OPTaHU3aIlMI0 COBMECTHOU pabOThI, pacrpenesiTh
BUJIbI Pa0bOT, JOTOBapUBATHCS, OOCYKAAaTh MPOLIECC M Pe3yJbTaT padOTHI;

00001aTh MHEHUS HECKOJILKUX JIFOJIEN;



® y4YacTBOBAaTh B TPYNNOBBIX (opmax paboThl (0O0CykaeHus, OOMEH MHEHHH,
«MO3rOBbI€ IITYpMbI» M HWHBIE); BBIIOJIHATH CBOIO 4YacTb pabOTBl |
KOOPJAMHUPOBATh CBOM JACUCTBHS C JIPYTUMHU 4YJI€HAMU KOMAaHIbl; OLEHUBATh
KayecTBO  CBOEro  BKJaga B  OOmMMH  MPOXYKT MO  KPUTEPUsM,
c(OpMyIHPOBAHHBIM YYaCTHUKAMU B3aMMOJEHCTBUS.

3) Vuusepcanvuvie pecynamuenvie Oeiicmeus, obecneuusarom Gopmuposarue

CMbICIOBLIX YCIMAHOBOK U IHCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:
® COCTaBJIATH IUJIaH, AITOPUTM PEIIEHUs 3a74a4H, BHIOMPATh CIIOCOO PEIICHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BApUAHTHI PELICHUN C Y4ETOM HOBOIA
MH(pOpPMaLIUH.
CaMOKOHTPOJIb:
e BJAJeTh HABBIKAMU MO3HABATEIbHON pe(eKCHU Kak OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJbTAaTOB; BIAAETh CIIOCOOAMU
CaMOINPOBEPKH,  CAaMOKOHTpOJII  Ipollecca M pe3yjibTaTa  peUICHUs
MaTeMaTUUYeCKOM 3a/1auH;
® [peABUAETHh TPYJIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh INpPHU PELIECHUU 3aJauH,
BHOCHUTh KOPPEKTUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHHWBaTh COOTBETCTBUE pE3yJIbTaTa LEIH U YCIOBUAM, OOBSICHATH HMPUUHHBI
JNOCTHKEHUS WIH HEAOCTHKEHUS pe3yJbTaTOB JEATEIBHOCTH, HAXOIUTH
OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.
MNPEJIMETHBIE PE3YJIbTATBI
OnepupoBaTh  MOHATHSAMHU:  UWIMHAPUYECKAss MOBEPXHOCTb, 0O0pa3yrolue
IIMHAPUYECKON TIOBEPXHOCTH; IUIMHIP; KOHUYECKas MOBEPXHOCTh, 0Opa3yromue
KOHUYECKOM MOBEPXHOCTH, KOHYC; chepruuecKasi HOBEPXHOCTb.

Pacnio3naBate Tena BpameHus (WIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OTyUEHHS TEJ BPAIICHHUS.

KnaccuduuupoBars B3auMHOE pacnoiokeHHne cpepbl U MIO0CKOCTH.



OnepupoBaTh TMOHSATUSMU: IIIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBHICOTA
CETMEHTA; MAPOBOH CJI0W, OCHOBAHHE MIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IIIAPOBOM
CEKTOD.

Bbraucisate 00bEMBI M TIIOMIAIA TIOBEPXHOCTEH TENl BpPAICHUS, TE€OMETPHUUICCKHUX
TeJ C MpUMeHEeHueM (popmyit.

OnepupoBaTh TMOHATHUSMHU: MHOTOTPAHHHWK, BIMCAHHBIM B cepy W ONMUCAHHBIN
oKoJ10 cepsr; chepa, BrcaHHAs B MHOTOTPAHHUK WM TEJIO BpalllCHUSI.

BBIUMCIIATE COOTHOIIGHUS MEXAY IUIOMIAIIMU TOBEPXHOCTEH U 00BEMamu
MOJOOHBIX TEJI.

N300paxkaTh u3ydaeMbie (PUTYPBI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BEBITONTHATE (BBIHOCHBIC) TIOCKHE YEPTEKU M3 PHCYHKOB IPOCTHIX OOBEMHBIX
buryp: Buj cBepxy, COOKy, CHH3Y; CTPOUTH CEUCHHS TEJI BPAIIICHUSI.

W3BrekaTh, WHTEPIPETUPOBATH W  NPEeoOpa3oBBIBaTH  WHGOPMANHUIO O
NPOCTPAHCTBCHHBIX T'€OMETPUUYCCKUX (HUTypaxX, MPEICTABICHHYI0 Ha 4YepTekax H
PHUCYHKaX.

OneprpoBaTh TOHITHEM BEKTOP B IMTPOCTPAHCTRBE.

BrInonHATh EHCTBUS CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YUCJIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJIAIOT.

[TpuMeHsTh MpaBUIIO Mapavieenue/ia.

OnepupoBaTh TOHATHSIMH: JICKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, YroJ MEXKIYy BEKTOpaMH,
CKaJISIpHOE MTPOU3BEACHIE BEKTOPOB, KOJJTMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBHI.

HaxomuTh cymMMy BEKTOPOB M TIPOHM3BEJICHHE BEKTOpAa HAa YHCJIO, YrOJd MEXIy
BEKTOpaMH, CKISIPHOE TIPOU3BE/ICHNE, PACKIIAIBIBATH BEKTOP 110 ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

3a/maBath MJIOCKOCTh YPABHEHUEM B JICKAPTOBOU CHCTEME KOOPIUHAT.

[TpumensTh TeoMeTpuueckue (aKThl JUIS PEHICHUS CTCPEOMETPUUYSCKHUX 3ajad,
MPEIIOJIAralONUX HECKOJIBKO IIaroB PEIICHUS, €CIIM YCIOBHS NMPUMECHEHHsS 3aJlaHbl B

SBHOH (popme.



Pemwars mpocreiimme TreoMeTpUYECKHME 3aJadyd  HAa IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOAA.

Pemwars 3amaun Ha qOKa3aTENbCTBO MAaTEMAaTUYECKUMX OTHOLICHWM M HAXOXKIACHHUE
reOMETPUYECKHUX BEIMYUH 110 00pa3laM Ul aJropuT™MaM, IpUMEHss U3BECTHbIE METO/IbI
IIPU PELICHUH CTAHAPTHBIX MATEMAaTUYECKHUX 3aa4.

[IpumensaTs  mpocTedniMe  IOpOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHNH CTEPEOMETPUYECKHX 3a1a4.

[TpuBOoINTE IpHMEpPHl MAaTEMaTUYECKUX 3aAKOHOMEPHOCTEH B NPUPOJE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATH TMONy4YEHHBIC 3HAHMS HA [PAKTHKE: aHAJIU3UpPOBATh pPEaJbHBIC
CUTyallUh M TPUMEHATH MW3YyYEHHBIE TIOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTH4eCKU c(pOpMYyJTUPOBAHHON MPOOIEMbI, MOJIETUPOBATh PEAJIbHBIE CUTYallMH Ha
A3BIKE TEOMETPHM, MCCIENOBaTh IIOCTPOCHHBIE MOJEIN C  HCIOJIb30BAaHUEM
FeOMETPUYECKUX MOHITHIM U TEOpeM, ammapara anreOpsl; pemaTh NpakKTUYECKUe 3aJauH,

CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPUICCKHUX BCIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJsunuecTBO 4acos
HaumeHoBaHue pa3/iesioB U TeM DJIeKTpOHHbIE (HH(POBDHIE)
Ne ni/m KonTpoJbHbIe
NporpamMmbI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI
19 bubnuoreka [{OK
1 MeTon KOOpJIMHAT B IMIPOCTPAHCTBE 1
https://m.edsoo.ru/1c209e37
18 bubnuorexa [IOK
2 Hwunuaap, koHyc, map 1
https://m.edsoo.ru/1c209e37
23 bubnuoreka [{OK
3 OO0BEMEBI TEN 2
https://m.edsoo.ru/1c209e37
. [TosTOpEHME, 000OIIEHHE, 8 . bubnmroreka [LIOK
cucTeMaTH3anys 3HaHU! https://m.edsoo.ru/1c209e37
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ITOYPOYHOE IIVTAHUPOBAHUME

KoanuectBo yacos DJIeKTPOHHbIE
Jlara uudgposbie
Nen/m Tema ypoka KontpoabHuble
Bcero U3y4YeHUS o0pa3oBaTe/bHbIE
padoThbI
pecypchl
[IpsiMmoyrosbHas cucTeMa KOOpJIMHAT B
1. 1
MIPOCTPAHCTBE
2 Koopaunatsl BekTopa 1
CBsi3b MEXly KOOpJIMHATAMU BEKTOPOB
3. 1
1 KOOPJIMHATaMU TOYEK
4. [Ipocreiimine 3a1aun B KOOpAUHATAX 1
5 Pemenue 3agau 1
6 Pemenue 3anau 1
3auyér Nel no Tteme «BekTopsbl B
7. 1
MPOCTPAHCTBE»
VYron Mexay BEKTOpaMH.
8. 1
CxkansipHO€ MPOU3BEICHUE BEKTOPOB
9. VYron Mexay BEeKTOpaMH. 1




CkaisipHO€E ITPOU3BEIEHUE BEKTOPOB

Brrancnenue YIJ1I0B MEXKAY IPAMBIMA U

10. MJIOCKOCTSIMU
11,  IloBTOpenme Teopun, pelICHHE 3324 110 TeME
12,  YPaBHCHHE ILIOCKOCTH
13 Pewenne 3anau
Hentpanpnas cummerpusi. OceBast
14. CUMMETpHUs
3epkanbHas cuMMeTpus. [TapamienbHblit
15. epeHoc
16. | Hpeobpasoanue monodus. 3anaqa Jitnepa
17.  IloBTOpenue Teopun, pelieHHe 3a/1a4 110 TeMe
KonTposbnas padora Nel «CkanspHoe
18, | TPOM3BE/ICHHE BEKTOPOB. JIBMKEHUsD, TII1. 50
— 58 (.46 — 52)
3AYETNe2 no teme «MeTo1 KOOpIUHAT B
19.

IPOCTPAHCTBE»




[TonsTne nnimHApa

20.

21. [1momaar MOBEpXHOCTH UIJIMHIPA

29 Pemenne 3amau no reme «ununap»

23. Pemenne 3amau no reme «ununap»

o4 IloHsATHE KOHYyCa

25, [Tmomane moBepXHOCTH KOHYCA

0p. | YCCUCHHBIH KOHYC

27. Pemenne 3apau no reme «Konyce»

28. Pemenue 3amau mo teme «Konyce»

29. Cdepa u map. YpaBueHue chepsl
B3aumnoe pacnonoxenue chepsl u

30. IJIOCKOCTH

31. KacarenpHas mmockocTts K cdepe
I[nomans chepsl. B3zaumHoe pacrnonoxeHue

32.

cdepsl 1 mpAmMoi




Cdepa, BiucanHasi B MUIMHIPUYECKYIO

33. IIOBEPXHOCTh
CeveHus HUIMHAPUYECKONW TOBEPXHOCTH.
34, CedcHHs KOHMYECKOIT OBEPXHOCTH. DILIHIIC,
runepbona, napabdosua
eIlIeHHE 3a/1a4 Ha MHOTOTPAHHUKHU
p ;
35~ WWIHHAD, KOHYC U miap. lloBropenue
BOIIPOCOB TEOPUU
KonTpoJsbnas padora Ne 2 «Iuaunap,
36. KOHYC U LIap»
3AYETNe3 no teme «lmaunap, Konye u
3. ap»
[Tonstue o6bema. O6beM NPSMOYTOJIBLHOTO
38.
napajuliesenune1a
O06beM npsiMOi TPU3MBL, OCHOBAaHUEM
39,  KOTOpOIi SABJISETCS MPSIMOYTObHBIN
TPEYrOJIbHUK
40. | TloBTOpeHHE BOMPOCOB TEOPUH H PEIICHHE




3aaad

Teopembl 00 00beMe PSMON TPU3MBI U

4l. LWINHApA

[ToBTOpEHUE BONIPOCOB TEOPUHU U pEIICHUE
42. 3a1a4

Boruncnenue 06beMOB Tell C TOMOLIBIO
43. OTIpeIeNIEHHOT0 UHTErpaa
44,  OOBEM HAKIIOHHOW MPU3MBI
45 O0beM mupaMu/Ibl
46. OOBEM KoHyca

[ToBTOpEHUE BOMIPOCOB TEOPHUHU U pEIICHHUE
ar. 3aJa4

[ToBTOpEHNE BONPOCOB TEOPHUH U PEIICHHUE
48. 3ama4
49  Kourtposbnast pabora Ne 3 «O6bemsl Te»

50.

O6mwem mapa




OO0beM MIapoBOro CErMEHTa, IAPOBOTO CIIOS

Ly IapOBOTO CEKTOPa

52 [Tnomans chepsr

53 Pewenne 3anau

54 Pemenue 3amau
Bomnpocsr k rnase VII. fononHutensHbIe

55 3aladd. PasHeie 3a/a4i Ha MHOTOTPaHHKKMY,
WIHH]P, KOHYC U T1ap
Bompocsr k rinase VII. JfononHutensHbie

5. | 3adaud. PasHble 327141 HA MHOTOIPaHHUKH,
[IWIAH]IP, KOHYC | TIIap.

57 ~ 3amaud Ha MOBTOPCHHUE

5g  3alavd Ha IIOBTOPCHHE

59  Kourpoibnas pabora Ne 4 «O6bem mapa»

60 3AYETNe4 no teme «O0bemMbI TE1»
AKCHOMBI CTEPEOMETPHUH U UX CIIEACTBHUS.

61.

[TapannenbHOCTh NPAMBIX, IPIMOUA U




10cKOCTH. CKpeIMBaOIUecs IpsIMbIE.

[TapanienbHOCTh MIIOCKOCTEM

[TeprieHAUKYISIPHOCTD MPSIMON U TIOCKOCTH.

Teopema 0 Tpex nepneHauKyJIIpax. Yo

62. 1
MEXIY IPSIMOM U IUIOCKOCTBIO
JByrpannsiii yroiu. [leprnieHauKyasspHOCTD

63. IIJIOCKOCTEMN 1
MHoOrorpaHHuKHM: apasuliesIenuIie 1, Ipu3Ma,

64. nMpamMua, MIoNaau UX NOBEPXHOCTEN 1
Bekrops! B npocTpancTBe. JlelicTBrs Haq

65. | BEKTOpamH. CkansipHO€ NPOU3BEICHUE 1
BEKTOPOB
HunuHap, KOHYC U Iap, IIOMaan ux

66. [IOBEPXHOCTEN 1

g7.  OOBEMBI Ten 1

gg. MToromasi KOHTpoJLHAasl padoTa 1
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOLECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Marematuka: anreOpa 1 Hayajaa MaTeMaTUYECKOro aHaIu3a, reomeTpus. ['eomerpus,
10-11 xmaccrl/ Atanacsa JI.C., Byty3os B.®., Kanomnes C.b. u ap., Akunonepaoe
obmectBo «M3narensctBo «IIpocBemenue

METOAUYECKUE MATEPUAJIBI JIUIS1 YUYUTEJIA

Nuenckas M. A. 'eomeropus. KontpoabHbie paboThl. 10 -11kmacc: yue6. mocobue s
oOmreo0pa3oBaT. opranuzanuii: 6a3oBbeiit ypoBeHs / M.A. NueHckas. - M. :
IIpocsemenue. 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

1. OTkpBITHIN OaHK 3amaHuiil Mo maremaTrke WWW.fipi.ru

2. ®enepanbHBIN HEHTP TECTUPOBAHUS WWW.rustest.ru

3. Pemry EI'D https://ege.sdamgia.ru/






