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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma coctaBjieHa Ha OCHOBE:

1. ®enpepanbHOr0 TrOCYJAPCTBEHHOTO  00pa3oBaTEIBLHOTO  CTaHJApTa
cpennero oduiero oopazoanus (IIpuka3z MunucrepctBa npocsemieHuss PO ot
17.05.2012 Ne413 « O6 yrBepxkaeann DPI'OC COO» ¢ UBMEHEHHSMHU OT
27.12.2023);

2. OcHOBHOM 00pa3oBaTeIbHON MPOrPaMMBbl CPETHETO OOIEro 00pa30BaHUS
MAOY Ab6arckas COILL Ne 1, mpoTtokon nemarorudeckoro copeta ot 30.08.2023
r. Ne 18, ¢ usmenenusmu ot 29. 05.2024;

3. Ilpukaza Munnpocsemenust Poccun ot 21.09.2022 N 858 (pen. ot
21.02.2024)"O6 ytBepxaeHun (penepanbHOro NepevHs y4eOHHKOB, JAOMYIIEHHBIX
K UCIIOJIb30BAHUIO NIPU PEATU3ALMU UMEIOIIUX TOCYJAPCTBEHHYIO aKKPEIUTALNIO
o0pa3oBaTeNbHBIX MPOTPaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO
oOmiero oOpa3oBaHUs OpPTaHU3AIMAMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
JEATEIIbHOCTh U YCTAHOBJICHUS MPEJETBLHOIO CPOKA UCTI0JIb30BAHMS UCKIIFOYEHHBIX

y4eOHUKOB";

4. Yue6noro mnana MAOY Abarckas COII Ne 1 na 2024 — 2025 y4yeOHbIN
ronm,

5.@enepanibHOM  pabodeil  mporpaMMbl MO y4eOHOMY  MpPEAMETY
«Marematuka» (yriayOneHHbId ypoBeHb) st 10-11 kimaccoB oOpa3oBaTesbHBIX
OpraHu3aIuu.

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEAHETO
o01ero oopa3oBanusl, Tak Kak 00ECIeYMBaeT BO3MOXKHOCTh U3YUCHUSI JTUCITUTUINH
€CTECTBEHHO-HAYYHOW HANpaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MblUIeHHE,  (GopMHpyeMoe  MpU  U3YUYEHUU
OOYYarOIIMMUCS TOHSITUIHHBIX OCHOB T€OMETPUH, TIPH JI0KA3ATEIHCTBE TECOPEM U
MOCTPOCHUM ILIETOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITIOJIB3YIOTCSl TIPU PEUICHUM 337a4 €CTECTBEHHO-HAy4YHOrO LMKIJA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[{enas ocBoeHUst mporpaMMbl yaeOHOTo Kypca «I'eomeTpusi» Ha yriayOonéHHOM
YpPOBHE — pa3BUTHUE WHAUBUAYAJIbHBIX CIOCOOHOCTEW O0OydYaromuxcsi mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  OOeCleUYeHHUE  BO3MOXXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPOo(heCCUOHATHHOTO
oOpa30BaHuUsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHBIMM 3aJjayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIIUMU KypC 0a30BOT0 YPOBHS, SBIISIOTCS:



pacuIMpeHre MPeCTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPHI U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H TE€OMETPHH C OKPYKAFOIIIM MHUPOM;

dbopMHpOBaHHUE TMPEACTABICHUS O IPOCTPAHCTBEHHBIX (QUTYypaX KakK o
BOKHEUIITUX MATeMATHUYCCKUX MOJCISIX, TO3BOJISIFONIUX OMUCHIBATH M HM3ydaTh
pa3HbIe SBICHUS OKPYXKAIOIIETO MUPA, 3HAHUE TIOHATUIHOTO arapara 1o pa3iaeity
«CrepeomMeTpus» yueOHOro Kypca T€OMETPUH;

dbopmHpoBaHUE YMEHUS BJIAIETh OCHOBHBIMU ITOHSITHSIMHU 0
MPOCTPAHCTBEHHBIX (PUTYpaXx W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyT ¥ yMEHHE WX TPHUMEHSITh, YMCHHs JIOKa3bIBaTh TCOPEMBI M HAXOJIHTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupOoBaHHE YMEHHUsI pAacllO3HABATh HA YepTekKaX, MOJEIAX U B peaJbHOM
MHUpE MHOTOTPaHHUKH M TeJla BpalleHUs, KOHCTPYHPOBATh T'€OMETPUUYECKHE
MOJIENH;

dbopMHUpOBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHHSI
MaTeMaTHYECKUX TEOopui, (OpMHUPOBAHHE MMOHMMAHHUS POJIM AKCHOMATHUKH IpH
MIPOBEJICHNUU PACCYKIACHU;

dbopMUpOBaHHE YMEHHS BIIAJETh METOJAaMM JI0KA3aTEJIbCTB M aJIrOPUTMOB
peIIeHMs, YMEHHUS WX TPUMEHSATH, MPOBOJUTH JOKAa3aTeIbHBIC PACCYKICHHS B
XOJI¢ PEIICHHS CTEPEOMETPUYCCKUX 3a7a4 1 3a/1a4 C IPAKTUICCKAM COACPIKaHUEM,
dbopMupoBaHHE TPEACTaBICHHUS O HEOOXOJUMOCTH  JOKa3aTeIbCTB  IIPHU
000CHOBaHMHU MaTeMaTHICCKUX YTBEPKJICHUM M POJIM aKCHOMATHKHU B IMPOBEICHUHN
JEAYKTUBHBIX PacCyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00yUaroMIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX
YMEHHM, KpUTUIHOCTH MBIIICHHS, HHTEpPECa K U3yUCHHUIO T€OMETPHUH;

dbopmupoBaHue (YHKIIHMOHAIBHOM TPaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMEHUS Paclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W TPU W3YUCHUU JPYTHUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTCH,
MOJICIUPOBAHUSI PEATBHBIX CHUTYaIlMi, HWCCIEAOBAHMS TOCTPOCHHBIX MOJIENCH,
WHTEPIPETALUN MTOTYIECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpusi»
aBisrOTCS: «IIpsiMBIe M TIJIOCKOCTH B MPOCTpPaHCTBE», «MHOTOrpaHHUKWY, «Tema
BpalmeHus», «BeKTOppl M KOOpPAWMHATHI B IPOCTPAHCTBE», «JIBMKeHUS B
IIPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSAMI», PEJICBAHTHBIMH TCOMETPUU Ha YyriayOJ€HHOM YypOBHE OOydCHUS,
OTHOCHUTCSI KO BCEM COJEP)KAaTEIbHBIM JIMHUSAM y4eOHOTO Kypca, a (hopMupoBaHme
JIOTUYECKAX YMEHUHN pacipeesseTCss He TOJIbKO MO COePKATEIbHBIM JIMHUASIM, HO



nu 1no romam oOydeHus. Copepkanue o0Opa3oBaHHs, COOTBETCTBYIOIICE
NPEAMETHBIM pe3ysibTaTaM ocBoeHus DenepaibHON pabodeit  mporpaMmel,
pactpeeséHHbIM 110 ToJaM 00YYCHHS, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI
KO BCEM OCHOBHBIM, MPHUHIUMIIHAIBHBIM BOIIpOcaM oOydJaromuecs oOpamaarch
HEOJHOKPATHO. OTO TO3BOJISICT OPraHW30BaTh OBJAJACHUE TEOMETPHUCCKUMU
MOHATUSAMH W HaBBIKAMH IIOCIICIOBATCIIPHO W TOCTYHATEIBHO, C COONIOACHUEM
MPUHITUIIA TPEEMCTBCHHOCTH, a HOBBIC 3HAaHMS BKJIIOYATh B OOIIYIO CHCTEMY
TCOMETPUUYECKUX TPEJCTABICHUN OOYyUYaIOMUXCs, pacIiupsiss U yriayomss e€,
o0Opa3yst IpOYHbIC MHO)KECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3maTth  ychmoBus i auddepeHuHanuu  OOydeHHS,  MOCTPOCHUS
WHIUBUAYAJIBbHBIX 00pa30BaTENIbHBIX IMPOTpaMM, OOCCHEYUTh YIIIyOiaEHHOE
M3YUYCHUE TEOMETPHUH KaK COCTaBIIAIONICH yaeOHOTO IpeaMeTa «MareMaTnkay,

MOATOTOBUTHh OOYYAIOIMIMXCA K TPOAOKCHUIO HW3YYEHUS MATEMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, oOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o0muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3ydenue ydebHoro kypca «l'eomeTpus» Ha yriyOJIEHHOM YpOBHE
orBoauTcs B 11 knacce — 102 gaca (3 yaca B Hezielnio).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEFHOI'O KYPCA
JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLIETyp TPaKJaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C WX
GyHKUMSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MIPOLUIOMY U HACTOSIIEMY POCCUWCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOLIEHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEIACHHUS, CBSI3aHHOI'O C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, paCCy ACHUI, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHME:

TOTOBHOCTh K TpPyAY, OCO3HAHHME ILIEHHOCTH TPYyIOJI00Us, HHTEpEeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHUI0 U
caMO00pa30BaHUIO Ha MPOTSHKEHUM BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY
YYACTHUIO B PEIICHUU IPAKTHYECKUX 3a]1a4 MaTEeMaTHYECKOM HAIPaBJIEHHOCTH;



7) 3K0JI0rHYecKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COITMATIBLHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHUE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [UIS Pa3BUTHUS LMBUINW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBIBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OmpeieSICHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiaccUu(PUKaIny,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUMS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMH;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  y4éToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrIe uccieaoBarebCKHeE AeiicTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATENbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaThb ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,



yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYecKOTro 00beKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbIABUIATH
MPEATNOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpPOBaTh M HUHTEPIPETUPOBATh MH(POPMAIUIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIATh €€ B pa3IU4HbIX (opmax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATEINIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeisiMU  OOLLEHUs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3iM4Me€ U CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.



PeryasiTuBHbIE YHHUBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTaBJISITh ILJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  IIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTUYECKOM 3a4a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEJOCTUKEHHS Pe3ybTaTOB JCSTENIbHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paloOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax paboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEpUsM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

MNPEIMETHBIE PE3YJIBTATHI

K koniy 11 kiacca oGyyaronuiicss HayquTCs:

e CBOOOJHO OMNEPUPOBATh MOHITHUSIMH, CBSA3aHHBIMH C UMJIMHAPUYECKOMH,
KOHUYECKOM U cdepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e ONEPUPOBATH NOHATUAMU, CB3AHHBIMU C TE€JIAMHU BPALLIECHUS: LUIUHAPOM,
KOHYCOM, c(hepoii U 1mapowm;

e pacro3HaBaTh Tejla BpamieHus (UUWIUHIp, KOHYyc, cdepa u map) u
OOBSACHATH CIIOCOOBI TIOJIYYEHHUSI TEJl BpAIllCHUS;

e KJAcCU(UIMPOBATH B3AUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;



BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpalllCHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMyIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBI3AHHBIMH C KOMOWHAIMSIMU TEI
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAILICHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAIIMU MOBEPXHOCTEH U 00bEMaMU
IIOJOOHBIX TEN;

N300pakaTh MW3y4aemble (UTYPHI, BBHITOIHATH (BBIHOCHBIC) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTekKax U pUCYHKaX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOJIHATHOIIEPALIMMHABEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelniaTh TEOMETPUYECKUE 3a/1a4 Ha BBIUUCIICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIECHUU;
CBOOOJIHO ONEPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOHATh HM300paKEHUST MHOTOTPAHHUKOB U TeJl BpAIlICHUS MpU
[apajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa30oBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS LMJIMHIpA
(mapayuienbHO U MEPIEHIUKYIISIPHO OCH), CEUCHHS KOHYca (MapayiiebHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 1Iapa;
UCIIOJIB30BaTh METOJAbl TMOCTPOCHHSI CEUECHWI: METOA CIEA0B, METO]
BHYTPEHHETO IPOECKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPXKICHUS;

MPUMEHSTh TeoMeTpUYecKre (AKThI ISl PElIeHUS CTEPEOMETPUYECKUX
3a/1a4, MTPEANoJIararllnX HECKOJIbKO IIIaroB pEIIeHUs, €CIH YCJIOBUS
IIPUMCHEHHUS 3/IaHbI B SIBHOM 1 HESIBHOM (hopme;

pemarh 3aJa4d Ha JO0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HaX0XJICHUE TEOMETPUUECKUX BEIIUYNH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKUX 3a/1aY;



e TMPUMEHATH MOJYYECHHBIE 3HAHMS  HA  IPAKTHUKE:  CpPaBHUBAT,
aHAJIM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallMU, IPUMEHATh N3YYCHHBIE
MOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaTH4ecku  CHOPMYIUPOBAHHOM  TPOOJEMBI,  MOJEIUPOBATH
pealIbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUH, MCCIEIOBATh MOCTPOECHHBIC
MOJEIN C UCIOJIb30BAHUEM T€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHWE 3a/laud, CBA3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIINYNH;

e HMETh MPEJCTABICHUS OO0 OCHOBHBIX JTalax pa3BUTUA T€OMETPUU KakK
COCTaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

JUIsT  OIleHKH JOCTIDKCHHSI TUIAHUPYEMBIX PEe3yIbTaTOB HCIIOIB3YIOTCS
KOHTPOJIbHBIE pa0OThI U3 CIAEAYIOMUX TOCOOUH:
v  Teomerpus. 11 kmacc. CaMOCTOSTENBHBIE M KOHTPOJIBHBIE PabOTHI
(yrnyonennsiit). Mepaisak A.T'., Tlononckuii B.b., Pabunosuu E.M.,pdf;
v Teomerpus. 11 xmacc. YrnybieHHbI ypoBeHb. MeETOIHUECKOE MOCOOHE
(E.B. byuko, A.I'. Mep3insk, B.b. [Tonouckuii, M.C. Sxup), pdf/



COJAEPKAHUE YYEGHOT'O KYPCA

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAss IOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOpasyromue noBepxHocTe. Tema BpaleHus:
UWIMHADP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3anmHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxenue ten
BpalleHUs] Ha IJIOCKOCTH. Pa3BépTka muimmHApa U koHyca. Cummerpus chepsl U
niapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSMOYTOJILHOTO Tapajuiesienunena u ciaeactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW MpPU3MBbI, LWIAHIpA, TUpAaMHUIbl U KoHyca. O0BbEM mapa U MapoBOro
CErMEHTA.

KomOunanuu Ten BpamieHuss ¥ MHoOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B
WIMHApP, ONHCaHHas oOKojo IunHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHHKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpalICHUS.

[Tnomanp MoBEpXHOCTH LMJIMHJpA, KOHyca, MJIOWAaAb cepbl U €€ yacTeu.
[logobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANEH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienune 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKNX METOOB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJ BPALIEHUS: CEYEHUs LIWJINHIpA
(mapamienbHO YW TEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuiebHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepaumy HaJx BeEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmMoyronbpHas
cucTeMa KoopAuHAT B mpocTpancTBe. Koopamuatel Bektopa. Paznoxkenue Bekropa
no 6asucy. KoopanHaTHO-BEKTOPHBIH METOJ MpH PEIICHUU TeOMETPHUUYECKHUX
3a11ay.

J{BHKeHNs B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. J[BUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa JBMKCHUH. BuIbl JBWKCHUI: TapaUICIbHBIM IEPEHOC,
LEHTPaJIbHAsI CUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT MPSMOMN.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.




TEMATHYECKOE IIJIAHUPOBAHUE, B TOM YHUCJIE C YYETOM

PABOYEW IMPOTPAMMBI BOCIIUTAHUS C YKASAHUEM KOJIMYECTBA

YACOB, OTBOJAUMBIX HA OCBOEHUE KAXJIOW TEMbBI

Ne
n/n

Tema ypoka ¢ yueTom
padoueii mporpaMmbl
BOCIIMTAHUS

AHaIuTHYECKAs
reoMeTpus

[ToBTOpEHHE TEMBI
"Koopaunatel BeKTOpa Ha
IUIOCKOCTH U B
npocTtpaHcTse”

[ToBTOpEHHE TEMBI
"CkansipHO€ MPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHME TEMBI

"Beluucienue yria Mexay
BEKTOPAMH B ITPOCTpaHCcTBE"

KoanuecTBo
9acoB,
OTBOJUMBIX HA
0CBOEHHE TeMbl/
paszjiena

Kont-

Bcero
poJibHbBIE

padoTHhI

15 1

XapakTepucTHKA OCHOBHBIX BH/I0B
yueOHOM JesiTeJIbHOCTH

AKTyanu3upoBaTh (aKkThl U METObI
IDIAHUMETPHH, PEJICBAaHTHEIE TEME,
MPOBOIUTE aHANOTHHU. CBOIUTH JCHCTBUS C
BCKTOpaMI/I K aHAJIOTHYHBIM HCﬁCTBHHM C
WX KOOpJIuHATaMH. BCTIOMHUTH
OTIpeIeICHIE CKAISIPHOTO YMHOKCHUS U
€ro CBOICTBa. BEUHCIATH ¢ MOMOIIBIO
CKaJIHpHOFO YMHO)KCHI/ISI JUJINHBI BCKTOpOB,

[ToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
MPOXOJIAIIEH uepe3 ABe
TOYKH"

YTJIBI MEX]Ty HUMH, YCTaHaBIUBATh
MEPIEHIUKYIIPHOCTh BEKTOPOB.
BriBoANTE ypaBHEHHE TUIOCKOCTH U
(bopMyIty paccTOSHUS OT TOUYKH 10
IUIOCKOCTU. Pemars 3agaun, coueras

YpaBHEHHE IOCKOCTH,
HOpMaJIb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE IIIOCKOCTH,
HOpMaJIb, YpaBHEHUE
IUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

KOOPJMHATHBIN U BEKTOPHBIA METO/IBI.
[IpoBoaUTE JTOTMYECKU KOPPEKTHBIE
JIoKa3aTelIbHbIE PACCYXICHUS MTPU
pEeLIeHUN F€OMETPUUYECKUX 3a7a4 Ha
MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO
MeTo1a
AHanmM3upoBaTh U MOJIEIUPOBATH HA
SI3bIKE TEOMETPUHU PEAIbHBIE CUTYAIINH,

JInHeliHbIe HEPABEHCTBA,
JMHENHOE
IIpOrpaMMHUpPOBaHUE

CBS3aHHBIC BCKTOPAMU U KOOpAWHATAMMU.
I/ICCJ'IC,I[OBaTL MNOCTPOCHHBIC MOACIIN, B TOM
YHCJIC U C UCIIOJIb30BAHUEM aIllliapata

10

JIuHeliHbIE HEpaBEHCTBA,
JMHENHOE
IIpOrpaMMHUPOBaHUE

AHaJIUTHYECKHUE METOBI
pacuéra yria Mexay

anreOpsl. Miconp30BaTh KOMIBIOTEPHBIE
MIPOrpaMMBbl. 3HAKOMUTHCS C UCTOPHUEH
pa3BUTHS MaTeMaTUKU

Jara

Ilnan dakr




11

12

13

MpsAMbIMHA B
MHOI'OIrpaHHHUKax

AHaJIUTHYECKHUE METOIBI
pacuéra yriia Mexay
MJIOCKOCTSIMU B
MHOTOIPaHHHUKAX

®dopmyna pacCTOSHUS OT
TOYKH JI0 IJIOCKOCTHU B
KOOpJMHATaX

Haxoxnenue pacctostHui OT
TOYKH JI0 IJIOCKOCTH B KyOe

14

Haxoxnenue paccrostHui
OT TOYKH JI0 IJIOCKOCTH B
IIPaBUJIHOM IIUPAMUJIE
BII. Bcemupnbtii 0ens
3aUiUmMbl HCUBOMHBIX

15

16

17

KonTpoJsbHas padora no
TeMe: ""AHaINTHYECKAs
reomerpus"

IToBTOpeEHue, 0000menne
U cUCTeMaTH3alus
3HAHMH

CeueHus MHOTOT PAHHUKOB:
CTaHAApPTHBIC
MHOT'OT'PpaHHUKH

CeueHus MHOTI'OT'paHHUKOB!
MCETO CJICI0B

15

Crtpouts ceuenus. Pemats
CTepEOMETPHUECKHE 3a7]aul Ha
JIOKa3aTeIbCTBO MATEMATHICCKUX
OTHOIIICHUH, HAXOXKICHUE TEOMETPHYCSCKUX
BEJIMYMH (JIUIMH, YTJIOB, MJIOMIA/CH,

18

CGLIGHI/IS[ MHOFOFpaHHI/IKOBI
CTaHI[apTHBIG IIJIOCKOCTH,
nepecequHs[ HpﬂMBIX nu
MJIOCKOCTEeM

00bEMOB). Mcnonb30BaTh pH peLICHUN
CTEepEeOMETPHUECKUX 3a/1a4
IUTAaHUMETpUYECKHUE (PaKThl U METOIBI.
[IpoBOIUTE JTOTHYECKH KOPPEKTHEIE
JIOKa3aTelIbHbIE PacCy>KICHUS MIPH

19

20

21

[TapannenpHble psMbIE U
IUIOCKOCTH: MapaJulebHbIE
CE€UCHUA

[TapannenbHble IPSMBIE U
IJIOCKOCTH: PacU€T
OTHOIIEHUH

HapaJ'IJ'ICJIBHBIe MpAMBbIC U
IJIOCKOCTH: YTJIBI MCKIY
CKpCIIUBAOIIUMHUCA
MMpAMBbIMHA

pEIIeHNH CTePeOMETPUIECKIX 3a/1ad.
CpaBHHBATh ¥ aHAIM3UPOBATH PEATbHEBIE
CUTYAallUH U BBISBIISATH BOBMOKHOCTH €€
MOJICITUPOBAHUS Ha SI3bIKE TEOMETPHH.
MopennpoBaTh pealbHyI0 CHTYaITHUIO Ha
SI3bIKE TEOMETPUU U UCCIEA0BATh
MTOCTPOEHHBIE MOJIEJIH, B TOM YHCJIE U C
WCIIONIb30BaHUEM arlnapara anreOpebl.
Hcnonws3oBaTh
KOMITHIOTEPHBIE TIPOTPaMMEI
MIpU PeLIEHUH 337124




22

23

IlepnenaukynspHsie
IIPSIMBIE U INIOCKOCTH:
CTaHJapTHbIE NIapbl
NEPIEHIUKYIIIPHBIX
IUIOCKOCTEHN U MPSIMBIX,
CUMMETpUN
MHOT'OTPaHHUKOB

IlepnenaukynspHsie
IPsSIMBIE U TUIOCKOCTH:
TeopeMa O TPex
NEPIEeHIUKYJIIIpax

24

IlepnenaukynspHbie
IIPSAMBIE U TUNIOCKOCTH:
BBIUNCJICHUS [UIMH B
MHOTOTpaHHHUKaX

25

IloBTOpEHue: mIonanu
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUIOIIA/ICH,
COOOpakeHHS TI0100US

26

IloBTOpEHue: IoMAAN
MHOT'OYTI'OJIbHUKOB,
(bopMyIIBI IS TUIOIIA/ICH,
COOOpakeHHS TT0100US

27

28

29

IToBTOpEHME: IOIIAAN
MHOT'OYT'OJIbHUKOB,
(bopMyIIBI TS TUTOIIA/IEH,
COOOpakeHHS TI0100US
ITmomaau ceuenuu
MHOTOTPaHHHUKOB: TUIOIIAIN
ITOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpakeHus
mogoous

ITmomaau ceuenuu
MHOTOTPaHHHUKOB: TUIOIIAIN
MTOBEPXHOCTEN, pa3pe3aHus
Ha YacTH, COOOpa>keHus
moaoous

30

KonTposbsHasi padora nmo
Teme: "[loBTOpeHue:
MHOTOrPAHHMKH, CeYeHH S
MHOTOIPAHHUKOB'"'




31

32

O0LEM
MHOTOTPAaHHUKA

O0BéM Tena. O0beEM
IPSIMOYTOJIBHOTO
napasuieNienumne1a

3amaun 06 yaBOCHUH Ky0a,
0 KBajpaType Kyoa; o
TPUCEKIUH yIiia

17

33

Crepeomerpuueckue
3aJjauMl, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIEHOTO
napaJuleenuneaa

CB00OOIHO ONIEpPUPOBATEH TTOHATHSIMH:
00BEM Tema, 00BEM MPSIMOYTOITBHOTO
napaenenuneaa. PopMyIupoBaTh

34

[IpuknagHeie 3a1auu,
CBSI3aHHBIC C BEIUMCIICHUEM
00BEMa MPSIMOYTOJILHOTO
napasuiesienumena

OCHOBHBIE CBOMCTBA 00bEMOB. JlOKa3kIBaTh
TeopeMy 00 00bEME MPSIMOYTOJILHOTO
napaienenuiiesna, caeaCTBUs U3 Hee.
Paspes3aTe MHOrOrpaHHUKY,
MEpeKIaAbIBATE YaCTH. Pematn

35

O0béM IpsIMON MPU3MBI
BII. Heoena
Mamemamuieckoi u
dunancosoi
2pamomuocmu

CTepeOMEeTpHUIECKUE 3aa49H, CBI3aHHEIE C
BBIUMCIICHUEM 00bhEMA MPSIMOYTOJILHOTO
napasuienenuresna, npusmMsl. CpaBHUBATH U
AHAIIM3UPOBATH YTBEPKICHUSI C TENBIO
BBIABJICHUS JIOTHUYCCKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCcCyKIISHHI.

36

37

38

Crepeomerpuueckue
3a/1a4uM, CBSI3aHHbIE C
BBIUHCIIEHHEM 00bEMOB
IIPSAMOM TIPU3MBI

BII. Heoens
MamemamuiecKkou u
dunancosoi
2pamomuocmu

[IpuknagHele 3a1auu,
CBSI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI

BIL Jlenv mamemamuka

Boraucnenne 006EMOB TeI C
MIOMOIIIBIO OTIPEAETEHHOTO
uHTerpana. O0bEM
HAKJIOHHON TMPU3MBI

AHaNIU3UPOBATh W MOJCTHPOBATH Ha SI3BIKE
reoOMETpUHU PCAJILHBIC CUTYyalluu,
CBsI3aHHBIC C 00BEMOM MPAMOYTOJIHHOTO
HapajuleNIeuIea, IPU3Mbl, ITUPAMHUIBL.
HccrenoBaTh MOCTPOSHHBIC MOJICITH, B TOM
YKCJIe U C UCTIOJIb30BAHUEM arapara
anreOpbl. BEIBOAUTE OCHOBHYIO
HWHTErPabHYI0 HOPMYITY JUTS BEIYUCICHUS
00BEMoB Tei. Jlokas3piBaTh TEOpEMY 00
00bEME HAKIIOHHOW TPU3MBI Ha TIpUMeEpe
IPEyroJIbHOW MPU3MBI U JTsl IPOU3BOJILHON
npusMmebl. JlokaseiBath TeopemMy: 00 00bEME
MUPaMUJIBL, OPMYIIUPOBATH CIIEACTBUS U3
Hee: 00bEM yCeu€HHON THpPaMUIbI.
BeiBoguTh popMymy JUIS BBIYHCICHUS
00BEMOB yCEUEHHON MUPaMHU/IBI

39

Brruncienune 00nEMOB TeI €
TIOMOIIIBIO OTIPENIEIIEHHOTO
uHTerpana. O0bEM
MTUPAMU/TBI

40

®opmyna o0bEMa




nupaMuibl. OTHOLLIEHUE
00BEMOB MUpaMUJ ¢ O0ITIM
yIJI0M

41

42

43

®dopmyna 00bEMa
nupaMuibl. OTHOLLIEHUE
00BEMOB MUpaMUI ¢ O0ITIM
yIJI0M

CrepeomeTpuyeckue
3aJ]auu, CBSA3aHHbIE C
00BEMaMU HAKJIIOHHOM
MPU3MBI
Crepeomerpuueckue
3aJ]auu, CBA3aHHBIE C
00BEMamMH UpaMUIbI

44

IIpukiagaele 3aqa4u 110
teme "O0béMbI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

46

47

KonTpoJsbHas padora no
Teme: "O0bEM
MHOIOrpaHHMKa'"

[TpuknanHbie 3a1a4u 10
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM
TTUPAMHU/TBI

[TpumeHeHne 00BEMOB.
Berancnenue paccTosiHus 10
IUIOCKOCTH

Teaa
BpalIeHUs

24

48

[unuHapuaeckas
MMOBEPXHOCTh, 00pa3yromue
HWJIMHAPUYECKOMN
MOBEPXHOCTHU

CB000IHO ONEpPUPOBATH MOHATHIMU:
LWIMHIPHYECKAs TOBEPXHOCTD, [IWIIUHIP.
Nzydate criocoObl momydeHus
HWIMHIPUYECKOH TOBEPXHOCTH,

49

Humuuap. [psamon
KpYTOBOU LIUJIUHP.
[Tmomaas MOBEpXHOCTH
HWIMH]Ipa

nuuHApa. M300pakaTs IWIMHIP U €TO0
ceueHHs TIOCKOCThI0. CBOOOIHO
ONEpUPOBATh MOHATHIMH: KOHUYECKas
IIOBEPXHOCTh, KOHYC, YCEUEHHBII KOHYC.

50

KoHnueckas HoOBEpXHOCTB,
00pa3yrorme KOHNIEeCKOU

N3y4ath ciocoObl MOTy4eHNsI KOHMYECKOM
[I0OBEPXHOCTH, KOHYyca. 11300paxaTh KOHYC
1 €r0 CEUEHHSI MIIOCKOCTBIO, TPOXOAIIEH




51

52

nosepxHoctu. Konyc

CedeHue KoHyca
IJIOCKOCTBIO, MapaieaIbHON
IJIOCKOCTH OCHOBAHMS

Y ceu€HHBIN KOHYC.

N306paxeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

yepes3 0Ch, U INIOCKOCTHIO,
NEPIEHANKYIIAPHON K OcH. BEIBOAUTH
(hOpMYyJIBI JUTS BEIYUCIICHUST OOKOBOM U
MOJTHOM NTOBEPXHOCTEH TeN BpallleHUSI.
Pemats cTepeomerpudeckre 3a1aqm,
CBSI3aHHBIC C TE€JIaMU BpalllCHUS,
HaX0KIEHUEM IO OOKOBOH U
MOJTHOU MTOBEPXHOCTH, MTOCTPOCHUEM

53

[Tnomane 6okoBOU
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYCa

cedeHuil. Mcnonp30BaTh IpU PELLIEHUN
3a7a4 IJIaHUMETpHUYECKUe (HaKThl U
MeTojibl. CpaBHUBATh U aHAJTU3UPOBATH

54

55

56

57

[Tnomane 6okoBOH
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYyCa

CrepeomeTpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYUCJICHUC, TIOCTPOCHUEM
CEUYEHU [UIMHIpPA, KOHyCca

CrepeomeTrpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM
CEYEHUM LUIMHIpPA, KOHyCca

[TpuknagHbie 3a1a9H,
CBSI3aHHBIE C LIWJIMHJIPOM

YTBEPKJICHHUS C IIEJTBIO BBIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHUM.
AHamM3UPOBATh U MOJICINPOBATH HA S3bIKE
TreOMCTPUHU PCAJILHBIC CUTYyalluU,
CBSI3aHHBIE C KOHYCOM U IWJIMHIPOM.
HccnenoBaTh MOCTPOSHHBIE MOJIENTH, B TOM
YHCIIe U C UCTIOJIb30BaHUEM arapara
anreOpbl. AKTYalTn3UPOBaTh (DaKThI U
METOABI INIAHUMCETPUH, PCIICBAHTHBLIC TEMC,
npoBOIUTH aHanoru. CBoOOTHO
OIIepUpPOBaTh MOHATUAMHU: chepa u 1map,
LEHTP, Panyc, TuaMeTp cepsl U 1apa.
HccnenoBars B3aMMHOE PACIIOJIOKECHUE
cdepsl U mockoctu. PopMyITUpOBaTh

58

59

60

61

62

[IpuknagHeie 3aga4u,
CBSI3aHHBIE C IIHJIMHIPOM
Cdepa u map

[Tepeceuenue cdepsl U mapa
¢ ockocThio. Kacanue
mrapa 1 cepsl MI0CKOCTHIO.
Bun u uzo0pakenue 1mapa
BIIL. /lens Poccuiickoit
HayKku

[Tepeceuenue cheps! u mapa
¢ mockocThio. Kacanue
mrapa u cepsl MI0CKOCTHIO.
Bun u n3obpaxkenue 1mapa

VYpaBHenue chepsl.
[Tnomane chepsl u e€
gacTen

oTpe/ieNieHHe KacaTelbHOM TITOCKOCTH K
cthepe. Jloka3pBaTh TEOPEMBI O CBOWCTBE
NpU3HAKe KacaTelbHON MJIOCKOCTH.
BeiBouTE (hopMyIty [UISt BBIYUCICHUS
wioIiaau cepsl yepes paauyc chepsl.
Pemrath crepeoMeTpuyeckue 3aaau,
CBsI3aHHBIE O Cepoil U mapom,
HaxOoKAeHueM Iuiomanu chepsl u eé
qacTel, MOCTPOSHUEM CEUCHUH Cephl 1
nrapa.

AHanM3UPOBaTh U MOJICIINPOBATH HA S3bIKE
TEOMETPHUH peasibHbIC CUTYAIUH,
CBsI3aHHBIE ¢ MapoM u cepoi. Perrats
MPOCTHIE 337a49H, B KOTOPBIX (PUT'YPUPYIOT
KOMOHMHAIIMY TEJ BPALICHUS U
MHOTI'OI'PaHHUKOB. Hcnoab3oBaTh nmpu
pelLIeHNH 3a/1a4, CBA3aHHBIX €O cepoil u
1apoM, IMIaHUMETPHUYECKIe PaKThl 1
MeTozbl. Penrath crepeoMeTpuueckue

63
64

Cummetpus cdepsl 1 mapa

CrepeomeTrpuueckue 3a1auu

3aaa4u, CBA3aHHBIC C TCJIaMH BpalllCHUS,
IOCTPOCHUEM CCUCHHUH Tel BpalicHus, C




Ha JI0Ka3aTeJIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
cdepoii u mapom,
MOCTPOCHHEM HX CECUCHHIA
IUIOCKOCTBIO

KOMOMHAIIUSAMU TEJI BpAIICHUS U
MHOTOTPaHHUKOB. [ [pOBOIUTH TOTHYECKH
KOPPEKTHBIC TOKA3aTEIbHBIC PACCYKICHUS
IIPH PEIIeHUN TEOMETPHUIECKUX 3aad,
CBS3aHHBIX C MEPIEHINKYIIPHOCTHIO

65

CrepeomeTpuuecKue 3a1auu
Ha JI0Ka3aTeJIbCTBO
BBIUMCJICHHE, CBS3aHHBIE CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

IJIOCKOCTEH. AHAIM3UPOBATh U
MOJIEJINPOBATh Ha S3bIKE FEOMETPUU
peanbHbIe CUTYalllH, CBSI3aHHBIE C
MHoOrorpanaukamu. MccnenoBats
MOCTPOECHHBIE MOAEIH, B TOM YHCIIE U C
WCTIOJIb30BaHHUEM ammapaTa areOpbl

66

[Ipuknagneie 3a1a4u,
CBsI3aHHBIE CO cepoii
IapoM

67

IloBTOpEHME: OKPYKHOCTH
HAa IJIOCKOCTH, BBIUUCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIC TOA00US

68

69

70

Pa3znuunbie koMOUHAIINU
TEJ BpallleHHs U
MHOTOI'PAaHHUKOB

3agaun o teme: "Tenaa u
MOBEPXHOCTHU BpanieHus"
3agaun o teme: "Tena u
MOBEPXHOCTHU BpanieHus"

71

72

KonTposbHas padora no
Teme: "Tena n
NOBEPXHOCTH BpaleHus"

ITnomaan moBepxHOCTH

H 00bEMBI KPYIJIBIX TeJ
O6wém nunusapa. Teopema
00 00bEMe mpsMOTo
WINHpA

CB000/IHO OTIEpUPOBATH MOHATHSIMU:
00BEM TeTa, TUIOIIA/(b TOBEPXHOCTH.
DOopMyIMpPOBAaTH OCHOBHBIE CBOICTBA

73

Brraucienne 00EMOB TEI C
TTOMOIIIBIO OTIPENIEIIEHHOTO
uHTerpana. O6bséM KoHYCa

00BEMoB. JloKka3bIBaTh TEOPEMEI: 00
00BEMe nmuH/pa; 00 00BEME KOHYyCA.
BoeiBoiUTE (hOPMYJIBI IS BEIYUCIICHUS

74

75

ITromaay 6OKOBOH 1
MTOJIHOM ITOBEPXHOCTH
KOHYca

CrepeomMerpuueckue
3aJauu, CBSI3aHHBIE C

00béMa yceu€HHoro koHyca. MccnenoBats
MTOCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
ACTIONIb30BAaHMEM ammapara anreOpsl. 3HaTh
BO3MO>KHOCTH pELIEHU 3a/1a4 Ha
IIOCTPOEHUE HUPKYJIEM U JIMHEUKOMU, O
KJIACCUYECKUX HEpa3peUIMMBIX 33/1a4ax.




BBIUHCIICHHEM 00bEMOB
WIMH]IPA, KOHYyCa

BII. Mescoynapoonuti
O€Hb uuCcna «nuy

CB0O0OTHO OTIEPUPOBATH MOHATHSIMH:
1IapOBOM CEIrMEHT, IIIapOBOM CIIOH,
1IapOBOM CEKTOp, OCHOBAHUE U BHICOTA
CerMeHTa, OCHOBAaHKE M BBICOTA IIIAPOBOTO

IIpukiaguele 3a1a4u 110

ciosi. BeiBoguTs hopMyIter i
HaX0XJICHUS 00BEMOB IIAPOBOTO

T "
76 Teme: "O6bEMBI U ITOIIATH CErMEeHTa, [IAPOBOT0 CEKTOPA, TUTOMIA M
4 "
ITIOBEPXHOCTEH TE]I chepsl. JlokaspiBaTh TeopeMy 00 00bEME
O0BEM 11apa u MapoBOTO mapa. Perats crepeoMeTpruiecKre 3a1auu,
CEKTOpA. TeopeMa 00 CBSI3aHHBIE C 00BEMOM 1Iapa, nrapoBoro
06béMe mapa. [liomans CerMeHTa, IIIaPOBOTO CEKTOPA, MO IO
ctepbi. CTepeoMeTpudecKue ctheprl. CpaBHUBATEH U AaHATU3UPOBATH
77 YTBEPIKCHHUS C IENBIO BBISBICHHUS
3aJlauu, CBSA3aHHBIC C
" JIOTHYECKH KOPPEKTHBIX M HEKOPPEKTHBIX
BBIYHCIICHHEM 00BEMOB .
pacCcyXIeHUI. AHATU3UPOBATD U
miapa, apoBOro CErMeHTa u
MOJICITUPOBATD Ha A3bIKE TCOMETPHH
L1apOBOIO CCKTOpA peasbHBIC CUTYAIlNH, CBI3aHHBIC C
[Tpuknagnele 3a1a4u 10 00BEMOM I1apa, MIapoOBOr0 CETMEHTA,
teme: "O0BEMBI TEN", IAPOBOTO CErMEHTA, TIOMIAbI0 ChEephl.
CBS3aHHBIE C 00BLEMOM mapa CB00OOIHO OneprupoBaTh IMOHATHEM:
78 | W mwiowanso cdepsi. 0JJ00HBIE TeJla B TPOCTPAHCTRE.
COOTHOMICHHS MEHKITY Borauciisth 00bEMBI TEIT C TIOMOIIBIO
N OIpeeEHHOro HHTerpaa. Pemars
TJIOMIAASIMUA TTOBEPXHOCTEM
" CTePEOMETPHUCCKHE 3a1a4H, CBSI3aHHBIE C
1 00béMaMH TOJOOHBIX TEIl
COOTHOIICHUSMH MEXK/Ty TUTOIIA SIMA
IonobHeie Tena B MOBEPXHOCTEH 1 00BEMaMH MOJOOHBIX Tel.
npocTpaHcTBe. Mi3sMeHeHue ITpoBOAUTD JIOTHYECKH KOPPEKTHBIC
00Béma mpu noo0uu. JIOKa3aTeNIbHBIC PACCY)KICHUS IPH
79  CrepeoMmeTpuyecKkue pEIICHUH TE€OMETPUYCCKUX 3a71a4,
3aJiauu, CBSI3aHHEBIE C CBSI3aHHBIX C BBEIYMCIEHHEM 00BEMOB TEJ C
BEIUHCIIEHIEM 06BEMOB Tel TIOMOIITBIO OTIPEICTIEHHOT0 MHTETPAIA,
1 TIToIaeit TOBEpXHOCTEil HaXO0KIEHWEM COOTHOIICHUS MEKITY
TUTOIIA SIMA
K 6 MOBEPXHOCTEH U 00bEMaMU TOJOOHBIX TEJI.
OHTPOILHAS Pad0Ta 10 AHaTM3UPOBATh M MOJICIINPOBATH Ha SI3bIKE
o« N
80 Teme: "Ilnomanu reOMETPHUH peaibHbIe CUTYAIIUH,
TOBEPXHOCTH H 00BEMBI CBsI3aHHBIE C 00BEMAMHE U TOBEPXHOCTSIMH
KPYIJbIX Tea" T€J, Ha JJOKA3aTelIbCTBO U HA HAXOXK/ICHUE
TEOMETPUUYECKHX BETHUNH
‘ JABu:kenust
ABUKEHHs IPOCTPAHCTBA. ITpuMeHSTD TpaBHiIa BBIIOJIHEHHUS
81 Orobpaxenus. JIpmwxenus n IEUCTBUM CII0KEHUSA U BHIYUTAHUSA
paBeHCTBO (uryp. O0mue BEKTOPOB, YMHOKEHHUS BEKTOPA Ha YHCJIO
CBOMCTBA IBW)KCHUU IpH peleHuu 3aaad. Haxoaute
Buibl IBIKCHUIA: KOOPAWHATHI BEKTOPA B JAHHOM 0a3nce u
82 '

HapaHHCHBHBIﬁ IEepeHOC,

CTPOUTH BEKTOP IO €TO0 KOOPpAUHATAM.




LIEHTpaJIbHAasi CAMMETPHUS,
3epKajbHas CUMMETpUs,
IIOBOPOT BOKPYT IIPSIMOM

BcnomuuTh ompeneneHue CKaasipHOro
YMHOKEHHUSI U €r0 CBOMCTBA. BBIUMCIIATE €
MOMOIIIBIO CKATSIPHOT'O YMHOKEHUS JTMHBI

83

84

[IpeoOpazoBanms mop00us.
[Tpsamas u chepa Diinepa
['eomeTpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS
BIL /lenb kocmMonaemuku

BEKTOPOB, YTJIbl MCXKAY HUMU,
YCTaHaBJIMBATh NEPIECHANKYIIIPHOCTD
BCKTOPOB. AHaJ’II/IBI/IpOBaTB u
MOACIIUPOBATH HA A3BIKC T€COMETPHUUN
PCaJIbHLIC CUTYyalluU, CBA3aHHBIC C
(1)I/I3I/I‘{€CKI/IMI/I BCKTOPHBIMHA BCJIMYUHAMMU.

86

87

88

KonTpoabsnas padora no
Teme: "' IBrmikeHus"

IToBTOpenne, 0000 menne
U cUcTeMaTH3alust
3HAHM U

O6o0matotiee MOBTOPEHUE
11 nonaTuii u MeTONOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLs
3Hanui: "llapamiensHOCT
MPSAMBIX U TJIOCKOCTEN B
npoctpaHcTae”

Ob6o0611aro1iee MOBTOPEeHNE
11 nonaTnii 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHUi: "BekTopsl B
npoctpaHcTse”

Ob6o0611aro1iee MOBTOPEHNE

17

Hcnonb30BaTh MpH pelICHUH 3a71a4,
CBSI3aHHBIX C BEKTOpaMH B TIPOCTPAHCTBE,
IUTAHUMETPHYECKHE aKThl U METOIBI.
CB000IHO OTIEepUPOBATH MOHATHIMU:
0TOOpakeHUE TPOCTPAHCTBA Ha CceOs,
JIBIDKEHHE TIPOCTPAHCTBA; IICHTPAJIbHAS,
oceBas ¥ 3epKalibHasi CHMMETPUH,
mapaiebHbIN MEPEHOC; PABEHCTBO U
nonobue ¢uryp. JlokazpBaTh

1 YTBEPKICHHUS O TOM, YTO LICHTPAJIbHAS,
oceBas ¥ 3epKallbHasi CHMMETPUH,
napaieabHbIi EPEeHOC SIBISIOTCS

JIBYDKCHUSIMA. BBITIONHATE
npeoOpazoBaHus mogoows. OnepupoBaTh
MOHATUAMU: TIpsMast U cdepa Ditiepa.
Pernrate reoMeTprueCcKUe 331a49H C
HCIOIb30BAHUEM JIBMKESHUM.
Wcnonn3oBaTh IIpu pCIICHUM 3a1a4
JIBVDKEHHSI TPOCTPAHCTBA U MX CBOMCTBA

Pemiates cTepeoMeTpudeckue 3a1aun Ha
JI0KA3aTelIbCTBO MAaTEMATHUECKUX
OTHONICHUH, HAXOXKICHUE TE€OMETPHUICCKIX
BEIMYYH (JUJIVH, YTIJIOB, TLIOMAIEH,
00BEMOB). Mcronb30BaTh py pelieHnH
CTEPEOMETPHUICCKHUX 3a/1a4
IJTAHUMETPHUYECKUE (PAKThl K METOIBI.
IIpoBOINUTE JOTHYECKH KOPPEKTHBIE
JIOKa3aTeNbHbIe PACCYKJICHUS ITPU
PELIEHUH CTEPEOMETPUUECKUX U
IJIaHUMETpUUIeCKuX 3a1ad. CpaBHUBATH U
aHAJU3UPOBATh pPeajbHbIC CUTYAIlUH U
BBISBJISATH BO3MOKHOCTD €€
MOJICITUPOBAHUS Ha SI3bIKE TCOMETPHH.
MopenupoBaTh peaibHyI0 CUTYalUIO Ha




11 moHsATH U METO/IOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3ALHS
3HaHui: "BekTopsl B
npocTtpaHcTse"

SI3BIKE TECOMETPHH U MCCIICIOBATh
MTOCTPOCHHBIE MOJIEIIH, B TOM YHCIIE U C
WCTIONIb30BaHMUEM ammapaTa aireOpsbl.
cronb30BaTh KOMIBIOTEPHBIE TIPOTPAMMBI
npu pemeHuu 3aaad. [lomygats

&9

Ob6o06maroree MOBTOPEHNE
11 mousTH U METO/IOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aIIHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

NIPEACTABIECHUE O TEOMETPUH KaK O
pa3BUBAKOLIEHCS HAyKe, UCCIEAYIOIIECH
OKPY KoUK MUD, CBSI3aHHOM C
peanbHBIME 00BEKTaMu, TOMOTAIOIEH
PEIINTB pPeaIbHbIE JKU3HEHHBIE CUTYaL[UH O
POJIM CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX HHXCHEPHBIX U

90

91

92

Ob6o06maromiee MOBTOPEHNE
11 moHsTHI 1 METOJIOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3aIIH
3HaHui: "O0bemM
MHOTOTpaHHUKA"

Ob6o06maroree MOBTOPEHHE
11 mOHATUHA U METOIOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3aIIHs
sgaguii: "I[lnonaagn
MMOBEPXHOCTU U 00BEMBI
KpYyTJbIX Ted"

Ob6o0611aro1iee MOBTOpeHNE
11 monsATHIA U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "I[lnomanu
MOBEPXHOCTU U 00BEMBI
KpYyTJIbIX Ten"

KOMITBIOTCPHBIX TEXHOJIOT 3474

93

94

HTorosas KOHTPOJIbLHAA
pabora

HTorosas KOHTPOJIbLHAA
padora

95

[ToBTOpenwue, 0600IIEHNE U
CHUCTeMaTU3alys 3HaHUH 32
kypc 10-11 xnaccos

96

Hcropus pa3Butns
CTEepEOMETPUH KaK HayKu U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX




97

Y KOMIIBIOTEPHBIX
TEXHOJIOTUU

HcTopus pa3BuTus
CTEPEOMETPUU KaK HayKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Ucropus pa3zBuTus
CTEPEOMETPUHU KaK HAYKU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pa3Butus
CTEpPEOMETPUH KaK HayKu U
€€ poJIb B pa3BUTUH
COBPEMEHHBIX MH)XEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOT U

100

Hcropus pa3Butus
CTEPEOMETPUHN KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

102

Hcropus pa3Butus
CTEepEOMETPUH KaK HayKu U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3Butus
CTEpPEOMETPUH KaK HayKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

OBILIEE KOJIMYECTBO
YACOB 110 TPOTPAMME

102
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