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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEr0 OOLIEro
00pa3oBaHHUsl, TaK KaKk 00€CIeYMBAET BOZMOXKHOCTbh H3yUYEHHUSI IUCLHUIUIMH €CTECTBEHHO-
HAay4YHOM HANpaBJIE€HHOCTH W MPEAMETOB TyMaHUTapHOro uHukia. Ilockonbky
JIOTUYECKOE MBIIUIEHHE, (POPMUPYEMOE MPU MU3YUYEHHH OOYYarOIIMMHCS MOHSATHUHHBIX
OCHOB I'€OMETPHH, IIPU JOKA3aTEIBCTBE TEOPEM U IOCTPOCHUHU LEMOYKHU JIOTHYECKUX
YTBEPKJICHUA TPU PEIICHHH TE€OMETPUYECKHUX 3aJad, YMEHHE BBLABUIATH U
ONMpOBEPrarb THUIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS IMpPU PEHICHUH 3a]a4y
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilenp ocBoeHus mnporpaMmel yueOHoOro kypca «l'eomerpusn» Ha yriayOn€HHOM
YPOBHE — pa3BUTUE HHAMBHUIYAJIBHBIX CIHOCOOHOCTEH OOy4arouuxcs IMpU HU3yYEHUH
reOMETpPUH Yepe3 00eCrieueHne BO3MOKHOCTH IPUOOPETEHHSI U UCIIOIb30BaHUs Ooee
rTyOOKUX TEOMETPUYECKUX 3HAHUW M JCUCTBUU, CHEUU(PUYHBIX TEOMETpUU, U
HEOOXOAMMBIX [UIsl YCHEIIHOro MNpo(ecCHOHAIBLHOrO O00pa30BaHMs, CBA3AHHOTO C
UCII0JIb30BAHUEM MAaTEMATUKH.

[IpuoputeTHbIMM  3aayaMU  Kypca TE€OMETpUHM Ha YIIIyOJEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJIAIOTCS:

pacuIMpeHue MPEACTaBICHUS O TeOMETPUM KaK 4YacTH MHUPOBOW KyJbTYypbl U
(opMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIMM MUPOM;

(opMupOBaHUE MPENCTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaXKHEHUIINX
MaTEMaTUYECKUX MOJIENAX, IMO3BOJSIOIIMX OINKCHIBATh M HM3y4daTh Pa3HbIC SIBICHUS
OKPYXAIOIIEr0 MHpa, 3HAHWE MOHATUMHOIO amnmnapara mno pasgerny «CTepeoMeTpus»
y4eOHOT0 Kypca reOMETPHH;

(opMupoBaHUE yMEHHs BJaJleTh OCHOBHBIMHU HOHSATHUAMU O MPOCTPAHCTBEHHBIX
¢urypax m uX OCHOBHBIMU CBOICTBaMM, 3HaHHME TeopeM, (OpMYyJI U yMEHHE HX
OPUMEHATb, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI
penieHus 3a1ay;

(opMHpOBaHKE YMEHHUS PACIIO3HABATH HA YEPTEkKAX, MOJIEISAX U B PEATbBHOM MHPE
MHOTOI'PaHHHKH U TeJla BpalleHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

(opMupoBaHHE TOHUMAaHHUSI BO3MOXKHOCTH aKCHOMATUYECKOTO MOCTPOEHUs
MaTeMaTUYeCKUX TeOopHuil, (OopMUpPOBaHHE NOHUMAHHUS POJM AKCUOMATUKHU TPHU
MIPOBEJICHUN PACCYX ICHUN;

(dopMHpOBaHHME YMEHHS BIAJETh METOJAMH JOKa3aTelbCTB U aJTOPUTMOB
pelieHus, YMEHUsI UX MPUMEHATh, MPOBOAUTH JOKA3aTENIbHBIE PACCYXIECHHS B XOJ€
pEelIeHUs] CTEPEOMETPUYECKUX 3aJad M 3aJad C MPAKTUYECKUM COJIEpP/KaHUEM,
dbopMHpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTeNbCTB MpU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJM AKCHMOMATUKU B TMPOBEACHUM JI€TyKTUBHBIX
pacCyXICHUN;

pa3BUTHE W  COBEPIICHCTBOBAHME  MWHTEJUIEKTYAJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN 00ydYarommxcsi, MO3HABATEIbHOW aKTHBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUIEHUS, UHTEpeca K U3YUEHUIO TEOMETPHUH;



dopMupoBaHne (QYHKIMOHATBHON TI'PAMOTHOCTH, PEJIEBAHTHON T'€OMETPHHU:
YMEHHsI pacro3HaBaThb IMPOSBICHUS TE€OMETPUYECKHX TOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEM B pEAIbHBIX J>KU3HEHHBIX CHUTyalUsX W IpPU HU3YYEHUU JPYTUX
y4EOHBIX PEIMETOB, IPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEHN, MOJIEINPOBAHUS
pEaIbHBIX CUTyallMil, MCCIEAOBAaHUS IOCTPOCHHBIX MOJIENE, MHTEepHpeTaluu
MOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKaTEIbHBIMU JUHUAMH yueOHoro kypca «['eomerpusi» B 10-11
kiaccax SBISIIOTCS: «[IpsiMble M TJIOCKOCTHM B HPOCTPAHCTBE», «MHOIOIpaHHUKNY,
«Tena BpameHus», «BekToppl M KOOpPAMHATHI B IPOCTPAHCTBE», «/[BUKeHUs B
MIPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHITUSIMWY», PEIEBAHTHBIMU T'€OMETPUH Ha yriIyOI€HHOM ypoBHe oOyueHus B 10-11
Kjaccax, OTHOCHTCSI KO BCEM COJEp)KaTelIbHBbIM JIMHUSAM Y4YeOHOro Kypca, a
(opMupOBaHUE JTOTMUECKUX YMEHUN paclpeaesieTcsl HE TOJIbKO MO COJEPKaTeIbHbIM
JUHUSIM, HO U 1o rojgaM oOydeHusi. CojaepkaHue 0Opa30BaHUs, COOTBETCTBYIOIIEE
NpEeAMETHBIM  pe3ysibTaraM  ocBoeHHs  DenepanibHOW  pabodeil  Mporpammsl,
pacnpeeIEHHBIM 0 rojilaM O0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, NPHUHLHUIIMAIBHBIM  BOIpoOcaM oOydarommuecs OOpalanch
HEOJHOKPAaTHO. OTO II03BOJISIET OPraHU30BaTh  OBJIAJIEHUE TIE€OMETPUYECKUMHU
MOHATUSIMA W HaBbIKAMHM TIOCIEJOBATEIbHO M IMOCTYNATEIbHO, C COOJIOJEHUEM
MpPUHIUIIA T[PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYaTh B OOIIYIO CHUCTEMY
reOMETPUUYECKUX NPEJCTaBICHUN O00y4YaroIUXCcsl, paclupss U yriayomsis e€, oOpasys
IIPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexoa K M3y4EHUIO TEOMETPUU Ha YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3matb  yciaoBus — ana  auddepeHumanuu  00y4yeHHUs,  MOCTPOEHUS
MHJUBUyaJIbHBIX 00pa30BaTENIbHBIX IMpOrpamMM, 00€CHeUHuTh YriayOJaEéHHOE H3y4YeHUe
reOMEeTPHUH KaK COCTaBJISIIOIIEeH yueOHoro npeamera «MareMaTiukay;

HOJATOTOBUTH OOYyYarOUMXCAd K MPOAODKEHUIO M3YyUEHUS MAaTEeMaTUKU C Y4ETOM
BbIOOpa Oyaymied mnpodeccuu, obecreynBas MPEEMCTBEHHOCTh MEXAYy OOIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHoro kypca «I'eomerpus» Ha yriayO0iEHHOM YPOBHE OTBOJUTCS
B 11 xiacce — 102 yaca (3 yaca B He/IeIIO).



COILEPKAHUE OBYUYEHUSA
11 KIIACC

Tesa Bpamenus

[TonaTns:  OUIMHAPUYECKAas  MOBEPXHOCTb,  KOHMYECKAas  IMOBEPXHOCTD,
chepuyeckas MOBEPXHOCTb, 00Opa3yrolire moBepxHocTel. Tena BpallleHUs: MWIMHIP,
KOHYC, YCeU€HHBIN KOHYC, cdepa, map. BzanmHoe pacnonoxenue cepbl U MI0CKOCTH,
KacareiabHasl IUIOCKOCTh K cdepe. M300pakeHue Ten BpamieHUS Ha IJIOCKOCTH.
Pa3Béprka uunmHapa u konyca. CuMMeTpusi cepsl  mapa.

O0bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPAMOYTOIBHOTO
napayenenunena v ciuencteus u3z He€. O0bEM NpAMONW W HAKIOHHOW MPU3MBI,
HUJIUHAPA, TUpaMubl U KoHyca. O0OBEM 11apa v IapoBOrO CErMEHTA.

KomOunamuu ten BpamieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BriucanHasi B HHJIMH]IP,
onucaHHas okosio umiauHApa. [lepeceuenue cdeprl u mapa ¢ miockocThio. Kacanue
mapa u cdepbl MWIOCKOCThI0. [loHsATHE MHOTOrpaHHMKA, OMUCAHHOTO OKOJIO Chephl,
cdepsl, BIMCAHHOW B MHOTOTPAaHHUK WJIM TEJIO BPAIllCHHUS.

[Inomaar MOBEPXHOCTH WWIMHApPA, KOHYyca, IUIOMaAb cdepbl u €€ dacTei.
[Tono6ue B nmpoctpancTBe. OTHOIIEHHE 00BEMOB, TUIOIIACH TOBEPXHOCTEN MOI00HBIX
¢uryp. IlpeoOpazoBanue mogoOus, roMoTeTus. PerieHue 3agad Ha IUIOCKOCTH C
UCII0JIb30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceyeHud MHOTOTPAaHHUKOB M TEJ BpPAICHUS: CEYEHUs UWIMHIpa
(mapajuienbHO U TIEPIEHIUKYJISIPHO OCH), CEUCHUSI KOHyca (TapasuiesibHble OCHOBAHUIO
Y TIPOXOJSIME Yepe3 BEPIINHY), CEUCHHUS I1apa, METOJIbl IOCTPOEHHUSI CEUCHHI: METO/
CJI€0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO IIEPEHOCA CEKYIIEHN MIIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepannu HaJx BEKTOpamMH. BeKTOpHOE YMHOKEHHE
BEKTOpOB. CBOMCTBAa BEKTOPHOIO YMHOKEHUS. [IpsiMoyronpHas cucremMa KOOpAMHAT B
npoctpancTBe. KoopauHaTtel BekTopa. Paznoxenue BekTopa no 6asucy. KoopaunatHo-
BEKTOPHBIA METO/]I IPU PEIIEHUU TEOMETPUUECKUX 3a/1au.

JIBUKeHUsI B IPOCTPAHCTBE

JIBmxkenust npoctpancTa. Otodbpakenus. [[BrxkeHust u paBeHcTBO duryp. Oo6mme
CBOMCTBA JBW)XCHUM. BUIbl [BWKEHUIN: MNapajulelIbHbIA TNIEPEHOC, LEHTPAIbHAS
CUMMETpPHS, 3€pKaJlbHasi CUMMETPHS, IMOBOPOT BOKpyr mpsimoid. I[IpeoOpazoBanus
nono6wust. [psimast u cdepa Diinepa.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEIO
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TO3WIMK OOYYArOMIeToCs KaKk aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBAa, MPECTABICHUE O MAaTeMaTHYECKHUX
OCHOBax ()YHKIITMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SBICHUMN, IPOIEAYP IPaKTaHCKOTO
obmiecTBa (BHIOOPHI, OIIPOCHI M APYTro€), YMEHHE B3aWMOJICHCTBOBATh C COIMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIUSIMHU U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCHMCKON TPaXTAHCKON WICHTUYHOCTH, YBAXKEHUS K
IPOILLIOMY W HACTOAIIEMY POCCHMCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSAM POCCHUICKMX MAaTEMATHKOB M POCCHICKOW MaTEMaTHYE€CKOM UIKOJIbI,
HCTIOJL30BAaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH POCCUIICKOrO Hapoaa, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEAECHUSA, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKHM U AEATEIBbHOCTBbIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOCHHUE YCTOMUUBOTO OYIYIIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMATHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIEHUW, BOCIIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIMTAHKE:

c(hOpMHUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0O€30MacHOro oOpa3a JKW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJAaHCHPOBAHHBIA PEXUM 3aHATHM M OTIbIXa,
peryispHas puznueckas akTUBHOCTD), (PU3HMUECKOE COBEPIIICHCTBOBAHUE MPHU 3aHSITUSIX
CIIOPTUBHO-03/I0POBUTEIHLHOM €SI TEIBHOCTHIO;

6) TpynoBoe BocniMTaHue:

TOTOBHOCTh K TPYJZly, OCO3HAHUE IIEHHOCTU TPYAOTIO0HUS, UHTEPEC K Pa3InyHBbIM
chepam mNpoPEeCCHOHANIBHONW NEATEHHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
NPUIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiei mnpodeccur u
peaqn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IIJIaHBI, TOTOBHOCTH M CIIOCOOHOCTHh K
MaTeMaTUYeCKOMY OOpa30BaHHUIO U CaMOOOpPa30BaHUIO HA TPOTSIKEHUU BCEU >KHU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B PELICHUH MPAKTUYECKUX 3aJlad MaTeMaTUYECKOM
HaIpaBJICeHHOCTH;

7) 3K0JIOrH4YecKOoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh FKOJIOTUYECKON KYJIbTYpPhl, TIOHUMAHUE BIUSHUS COIIMATBHO-
SKOHOMHMYECKUX TMPOLECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBLHON Cpelbl,



OCO3HaHWE TJIO0ATBHOTO XapakTepa OKOJOTHYECKUX MpoOJieM, OpUEHTalus Ha
MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM MJI pelIeHUs 3ajad B 00JacTH OKpYKarolen
cpenbl, TUIAHUPOBAHUE TIOCTYNKOB M OIEHKM HMX BO3MOXKHBIX TOCIEACTBUN s
OKPY’KaroIleH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, MOHUMAHUE MAaTEMAaTUYECKON HAyKH Kak
chepbl 4eTOBEUECKOMN JIeATeIbHOCTH, ATAIlOB €€ Pa3BUTHSA M 3HAUMMOCTH JIJI Pa3BUTHUS
IIMBWJIM3AlIUM, OBJIQJICHUE SI3BIKOM MaTEeMaTUKH W MaTEMaTHYECKON KYJIbTYpOou Kak
CPEACTBOM  T[O3HAHUSI  MHUpPA, TOTOBHOCTh  OCYIIECTBISATH  MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble j1ornyeckue 1eicTBUA:

BBUSIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHUYECKHX
O0OBEKTOB, MOHATUH, OTHOIICHHH MEXIYy IMOHATUAMH, (POPMYJIMPOBATH OINpPEACICHUS
MOHSTUM, YCTAHABIMBATh CYLIECTBEHHBIM NMPHU3HAK KiIacCU(UKAIIMU, OCHOBAHUSA IS
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh, POPMYIUPOBATH U PE0OPA30BLIBATH CYXKACHUS: YTBEPAUTEIbHbBIC
Y OTpULIATETbHbIE, €MIUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M NPOTUBOPEYHS B
(akTax, HaHHBIX, HAOJNIOJEHUSX U YTBEPXKICHUAX, IMpeajgaratb KpUTEpUU s
BBISBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEUMN;

JienaTh BBIBOABI C HCIIOJIb30BAHHEM 3AaKOHOB JIOTMKH, JAEAYKTHBHBIX H
MHJIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITENIBHO JIOKA3aTeJIbCTBA MaTEeMaTUYECKUX YTBEPKICHUUN
(OpsiMBIE M OT NPOTHUBHOIO), BBICTPAUBaTh APryMEHTALMIO, NPUBOJAWUTH NPUMEPBHI U
KOHTPIIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIbI;

BbIOMpATh croco0d penieHus yueOHOM 3aauu (CpaBHUBATh HECKOJBKO BapUAHTOB
penieHusi, BHIOMpaTh HauboJiee MOAXOIAUIMN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

HCIIOJIB30BaTh BOIPOCHl KaK MCCIIEOBAaTEIbCKAA HMHCTPYMEHT IO3HAHUS,
(dopMynHpoBaTh BOINPOCHI, (PUKCUPYIOLUIUME MPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE W JaHHOe, (OpMHUPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOIO IMO3ULIHIO,
MHEHUE;

IIPOBOJIUTH CAMOCTOSITEJIBHO CIJITAHUPOBAHHBIA 3KCIIEPUMEHT, HCCIIEJOBAHUE I10
YCTAaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SBJICHMS, IMpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMU, TIPOLIECCAMU;



CaMoOCTOSITENIbHO  (hopMynHpoBaTh 000OIIEHUST M BBIBOJBI MO pe3yJabTaTam
MPOBEAEHHOTO HAOIIOCHUS, UCCIEIOBAaHUS, OLIEHUBATH JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE TMpoIecca, a TakkKe BbIIBUTAThH
MPEIOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nuHpopmanueii:

BBISBJIATH JeUUUTH WH(OPMALMM, JAHHBIX, HEOOXOAMMBIX [JIs OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BbIOMpaTh WHGOPMAIMI0O W3 MCTOYHUKOB pPa3UYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTHU3UPOBaTh U WHTEPIPETUPOBATh MH(OPMALMIO PA3IUYHBIX BUAOB U (opM
Mpe/ICTaBICHHUS,

CTPYKTYypuUpOBaTh HUHGOPMAIUIO, TPEACTABIATh €€ B pa3IUYHbIX (opMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAAEKHOCTh MH(MOPMAIMK 10 CaMOCTOSITENIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe el cTBUS

Oo0wenue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKICHHS B COOTBETCTBHU C YCIOBHSIMH M
IeJIMU OOIIEHNs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PCHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJly PELIEHUs 3aJladyd, KOMMEHTUPOBATh
MOJIYYCHHBINA PE3YJIbTAT;

B XOJe¢ OOCYXIEHHs 3a/aBaTh BOIIPOCHI TO CYIIECTBY OOCYKIaeMOH TEMBI,
MpoOJIEMBI, PEIIaeMON 3aJlayi, BHICKA3hIBATh WJICH, HAIICIICHHBIC HAa TOWCK pEIICHUS,
COTIOCTaBIIATb CBOM CYXJICHUS C CYXICHUSIMU JPYTUX YYaCTHUKOB JHANOra,
oOHapy>XUBaTh Pa3InuMe U CXOACTBO IMO3UIINMA, B KOPPEKTHOU PopMme dhopmMyInpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3a7adyd, SKCIICPUMEHTa, HCCIICIOBAHMS,
MPOEKTa, CAMOCTOSITENIPHO BBHIOMpPATh (opMaT BBICTYIUICHHS C YYETOM 3aja4
Ipe3eHTallM U 0OCOOEHHOCTEH ayUTOPHH.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, QJITOPUTM pEIICHUs 3aJaud, BBHIOMpATh CIOCOO pEIIEeHUs ¢
y4€TOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJICKT:

BJa/IeTh HABBIKAMM TO3HABATENIbHOM peQIIeKCHH KaK OCO3HAHUS COBEpIIAeMbIX
JICHUCTBUM M MBICIUTENBHBIX TPOIECCOB, WX pPe3yJbTaTOB, BIAJAETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI IIpoLiecca M pe3yJbTaTra pEelIeHHs MaTeMaTH4eCKOU
3a/1a4y;



MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TPU PEIICHUH 3a/1auH,
BHOCUTh KOPPEKTHBBI B JCSTEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ysibTaTa IEJIH U YCIOBUSM, OOBSCHATH MPUUYUHBI
JTOCTW)KEHUSI WM HEJOCTHXKEHUSI Pe3yJIbTaTOB JESITEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeJIbHOCTD:

NOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHJWBHAYaJIbHOU
paboThl MpU pElICHUH Y4YeOHBIX 3a7ay, MPUHUMATh 1eIb COBMECTHOU JESTEIBHOCTH,
IJJAHUPOBATh OPTAaHMU3AIMI0O COBMECTHOM pPabOThI, pacmpeneisiTh BHUIBI padoT,
JIOTOBApPUBATLCA, OOCYKIAaTh MPOIECC M pe3yiabTaT pabdoThl, 0000IIaTh MHCHHS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYyHIoBbIX ¢dopmax padboTel (00CykJIeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U HHBIC), BBIIOJIHATH CBOI YacTh PabOThI U KOOPJIUHUPOBATH
CBOM JEHCTBUS C APYTMMH WICHAMH KOMaHIbI, OIICHUBATh KaueCTBO CBOETO BKJIAJa B
00U POIYKT MO KPUTEPHUIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBH.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 11 kiaacca oOyyaromuiicst HAy4uTCs:

e CBOOOJHO oONEpPUPOBATh TOHATUSAMH, CBS3aHHBIMU C LMJIMHAPUYECKOH,
KOHUYECKOU U C(HepUIECKOI MOBEPXHOCTIMH, OOBSICHATH CIOCOOBI MOTYYEHUS;

e OIEPUPOBATH TMOHATHSAMH, CBSI3aHHBIMU C TeJlaMH BpAIICHHS: LUIUHAPOM,
KOHYCOM, c(hepoil u mapom;

e pacro3HaBaTh Tejla BpalleHus (UMWIMHIpP, KOHYC, cepa U map) u OOBICHATH
CHIOCOOBI MOJTYUYEHUS TEJ BPALLECHUS;

e KJAacCU(pUUMPOBATh B3aUMHOE PACHOJIOKEHHE CPePbI U MIOCKOCTH;

e BBIYUCIATH BETUYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TeJl BpalleHusi, 00bEMBI
Y TUIOLIAJH MIOBEPXHOCTEW MHOTOTPAaHHUKOB U TE€J BPAILLIEHUSI, TEOMETPUUECKHUX
TEJ ¢ MPUMEHEeHUEeM (popmyIr;

e CBOOOJHO OMNEPUPOBATH NOHITUSMHU, CBSA3aHHBIMM C KOMOMHALUAMH TEJ
BpalleHUs! W MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B cdepy u
ONMCaHHBIA OKOJO cdephl, chepa, BONUCAHHAS B MHOTOIPAHHUK WA TEJO
BpallleHUs;

e BBIUHCIATH COOTHOUICHHS] MEXIYy IUJIOMAAsIMH TOBEPXHOCTEH U 00BEMaMu
ITOJTOOHBIX TEI;

e n300paxaTh M3ydyaemble (PUTypbl, BHIMIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH
W3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PHUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYEHMS TeJI BPALLCHUS;

e WU3BJIEKATh, MHTEPOPETUPOBATH M  MpPeoOpa3oBbIBaTh HMH(POpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpaX, MPEACTABICHHYIO HA YepTexax
U PUCYHKAX;

e CBOOOJIHO OMEPUPOBATH MOHITUEM BEKTOP B MPOCTPAHCTBRE;



BBITIOJIHATH OINEpPallUK HaJl BEKTOPAMH;

3a/1aBaTh MNIOCKOCTh YPABHEHUEM B JI€KaPTOBOW CUCTEME KOOP/IMHAT;

pemarh T€OMETPUYECKUE 3aayd Ha BBIYMCIIECHUE YIJIOB MEXAY NPSAMBIMA U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKHU 1O TUIOCKOCTH, B LIEJIOM, Ha
NPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIECHUU;

CBOOOJHO  OMEPHUPOBATH TOHATHSIMH, CBS3aHHBIMH C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKCHNN;

BBITIOJIHATh ~ M300paXEHHS] MHOTOTPAHHMKOB M TeNl  BpallleHHs Mpu
napajieIbHOM IMEPEHOCE, LEHTPAIIBHOW CUMMETPHH, 3€pPKaJIbHON CUMMETPHUH,
IIPU IOBOPOTE BOKPYT MPAMOM, TpeoOpa3zoBaHus MOA00US;

CTPOUTh CEYEHHsS] MHOIOIPAHHMKOB M TEJ BpAUICHUS: CEUYECHHsS LUIUHAPA
(mapajuienbHO U MNEPHEHAUKYISIPHO OCH), CEUYEHHUs KOHyca (mapajuielibHbIe
OCHOBAHHIO U MPOXO/IAIIUE YepPe3 BEPILIUHY ), CEUEHUS 1I1apa;

UCIIOJIB30BaTh METOABI IIOCTPOCHHSI CEUYECHMI: METOJ]  CIENOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;
JI0Ka3bIBATh FT€OMETPUUYECKHUE YTBEPKICHHUS;

NPUMEHSTh TeoMeTpuueckre (akThl JJIsl PEIICHUS] CTEPEOMETPUUECKUX 3a]1ad,
NPEANOJIATalOIINX HECKOJIBKO IIAroB PELICHUS, €CIU YCIOBUS MPUMECHEHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pemiaTh 3aJadd  Ha JI0KAa3aTeIbCTBO MATEMAaTUYECKHX OTHOIICHWH U
HAaXO0K/JEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHSATh MPOTPAMMHBIE CpPEACTBA U BJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;

MIPUMEHSTH MOJYYCHHBbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, aHAJIU3UPOBATH U
OIICHUBATh peajibHbIE CUTYyalluu, MPUMEHSTh WU3YUYCHHbIC TOHSTHS, TEOPEMBI,
CBOMCTBa B MpOLECCE MOUCKA PELIEHUsT MAaTeMaTHYeCKH c(HOpMYIUPOBAHHOU
npoOieMbl, MOJIETUPOBATh pEAIbHbIE CHUTYyalldd Ha S3bIKE TE€OMETPUH,
UCCJIEIOBATh TMOCTPOCHHBIE MOJENIM C HCIOJIB30BAHUEM TI'€OMETPUYECKHUX
MOHATUM M TEOpeM, ammapara aireOpbl, pelmaTh NPAKTUYECKUE 3a]lauH,
CBSA3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX OJTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (nudpossbie)
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypesI
1 AHanuTnyeckas FeOMETpHs 15 1
5 [ToBTOpECHME, 060611.[6HI:I€ u 15 1
CUCTeMaTH3alusl 3HAaHHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
; IToBTOpeHme, 0606HICHI:IG u 17 2
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
KosuyecTBo yacos 3
Ne i/ Tema ypoka Kowrpoasn  pakrueckue Hdara Hdara JIEKTPOHHBIEe U pPOBbIE
Bcero HM3y4YeHHUH | U3y4YeHus o0pa3oBaTe/bHBIE Pecypchl
ble pa0oTbl | padoThI
IJIaH dakr
[ToBTOpenue Temol "KoopauHaTel
https://m.edsoo.ru/WERSDSI
1 BEKTOpa Ha MJIOCKOCTH H B 1 1 Hegens AU
npocTpaHcTBe" T
[ToBTOpenue tems! "CxkanspHoe https://m.edso0.ru/M6JO60NJ
2 " 1 1 Hepens
MIPOU3BEJICHUE BEKTOPOB 7
3 [ToBTOpenue tems! "Boruncinenue yria 1 1 https://m.eds00.ru/55KY41L
Heaena
MEXly BEKTOpaMH B IIPOCTpaHCTBE" VG
[ToBTOpeHue Temsl "YpaBHEHUE
13 vp https://m.edsoo.ru/U20HPUS
4 IPSIMOM, IPOXOASAIIEH Yepe3 IBe 1 2 Hepens 6W
TOYKH" —
YpaBHEHHE ILUIOCKOCTH, HOPMAJIb, https://m.edsoo.ru/VYIHSTE
5 1 2 Hegens
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax RW
YpaBHEHHE MIIOCKOCTH, HOPMaJb, https://m.eds00.ru/541910WG
6 1 2 Hegens
ypaBHEHUE IJIOCKOCTH B OTPE3KaxX X
https://m.eds00.ru/NTYOG2
7 BekTtopHoe npousBenenne 1 3 Hepens
APM
JIuHeliHbIE HEPABEHCTBA, JINHENHOE https://m.eds00.ru/5S4EQ7JQ8
8 1 3 Hepena
MporpaMMHUpPOBaHUE E
JIuHeliHbIE HEPABEHCTBA, JINHENHOE https://m.edsoo.ru/VPKWBB
9 1 3 Hegens
[IPOrpaMMUPOBAHUE 4AA
. https://m.edsoo.ru/KHJ20M3
10 AHaTMTUYECKHE METOIBI pacyéTa yria 1 4 Hepens PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/KHJ2OM3PV

MCKAY NPSAMBIMHA B MHOT'OI'paHHHUKAX

AHanuTHYECKHUE METO/IbI pacuéTa yria

https://m.edsoo.ru/DDXUUAI

11 MEXY INIOCKOCTSIMU B 4 Hepens AS
MHOTOTPAaHHHKaX o
dopmyiia pacCTOSIHUA OT TOUYKHU 10 https://m.edso00.ru/SG451UU
12 4 Hepens
IUIOCKOCTH B KOOPJAWHATaX Gl
Haxoxnenue paccTossHUN OT TOYKH 10 https://m.edsoo.ru/8V2N4X1
13 5 Hepens
IUIOCKOCTH B KyOe L3
14 Haxoxnenue paccTossHUM OT TOYKH 10 5 wenenn https://m.edsoo.ru/UZ15UU3
IUIOCKOCTH B NPaBUJIbLHON TUPaMUIE 7F
KoHTtposbHas padota "AHamuTH4yeckas https://m.edso0.ru/8NGI1GH
15 5 Hepens
reomerpus” EM
CeueHust MHOTOTPAHHUKOB: https://m.eds00.ru/219603NH
16 6 Hepgena
CTaH/IapTHbIE MHOTOTPaHHUKHU Q
CeueHust MHOTOTPAHHUKOB: METO/T https://m.edso0.ru/52XG02J5
17 6 Hepens
CIIEIOB B
CeueHnss MHOTOTPAaHHUKOB:
P https://m.edsoo.ru/CUP7TCP
18 CTaHIapTHBIE IUIOCKOCTH, IEPECEUECHUS 6 Hepenn X0
IPSIMBIX U IIJIOCKOCTEN
[TapaynenpHble PAMBIE U IIIOCKOCTH: https://m.edsoo.ru/MMG69MK
19 7 Hepena
MapaJuIeNIbHbIE CEUEHUS RDP
[TapanenpHble PAMBIE U IIIOCKOCTH: https://m.eds00.ru/O71ROIJF
20 - . 7 Hepens
pacde€Tr OTHOIIEHNH 1
[TapannenbHble NpsIMBbIE U TUIOCKOCTH:
P P https://m.edsoo.ru/26EPTM74
21 YIJIbI MEXKY CKPELMBAIOIIUMUCS 7 Hepens A
NPSAMBIMUA B
99 [IepnieHauKyIsIpHBIE IPSMBIE U 8 Hegenn https://m.eds00.ru/YQUVTG6

IIJIOCKOCTH: CTAHIAPTHBIE ITAPBI

VzZX



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/YQUVT6VZX

MEPIECHINKYIJISIPHBIX IUIOCKOCTEN U

IPSAMBIX, CUMMETPHUU MHOI'OI'PAHHHUKOB

[IepnieHauKyIspHBIC MIPSMBIE U

https://m.edsoo.ru/HQIN20Z

23 IUIOCKOCTH: TeOpeMa 0 Tpex 8 Hepens 1P
MEPHEHINKYIIAPax o
[lepneHaMKyIIpHBIE TPSAMBIE U
P Yp P https://m.edsoo.ru/OWFAQ1
24 IUIOCKOCTH: BBIYHCIIEHUS TJIMH B 8 Hepens A9
MHOTOTPAaHHHKaX -
[ToBTOpEHME: TUIOIIAAN
https://m.edsoo.ru/FDRZ0O9G
25 MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs 9 Hepens 4X
TJI0MAIEH, COOOpaKEHUS 1O 100U —
IloBTOpEHME: MIoIIagu
P https://m.edsoo.ru/1ZYRNNI
26 MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs 9 Hepens KV
riomiaied, cooopakxeHus moaoous T
IloBTOpEHME: MIOIIAAN
P https://m.edsoo.ru/HWHVFEN
27 MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs 9 Hepens LOO
TJI0IAJIEH, COOOpaXKeHUsI IO 100Ut
ITnomanyu ceueHUt MHOTOTPAHHHUKOB:
. P https://m.edsoo.ru/X2HRM9
28 TUTOINAM TTOBEPXHOCTEH, pa3pe3aHusi 10 Hepens HD4
Ha 4acTH, COOOpaXeHUs MOA00us
ITnomagu ceueHnt MHOTOTPAHHHUKOB:
. P https://m.edsoo0.ru/8H4ELY9
29 TUTIONIA/IM TIOBEPXHOCTEH, pa3pe3anust 10 Hepens NG
Ha YacTH, COOOpaKeHUs T0100us _
KounrpoabHas padora "[loBTopeHue:
P P P https://m.edsoo.ru/S8UWI1W
30 MHOTOIPAHHUKHU, CEYECHUS 10 Hepens WVL
MHOTOTPaHHHUKOB"
O06BEM Tema. O6BeM PSIMOYTOIILHOTO https://m.edsoo.ru/6UXGO0R
31 11 Hepens

napauicicnuicaa

C9



https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/6UXGO0RC9

3amaun 00 yaBOCHUH Ky0a, O

https://m.edsoo.ru/VK2J2TX

32 11 Hepens
KBaJparype Ky0a; 0 TPUCEKIIUU yTiia EF
CrepeoMeTpHUUYCCKHE 3a1a4H,
P P .. A https://m.edso0.ru/ODR6H6T
33 CBSI3aHHBIE C 00BEMOM 11 Hepens 0s
MPSIMOYTOJIBHOTO MapasuielienuIe/ia
[Ipuknagubie 3a1a41, CBSI3aHHBIE C
.. https://m.edso0.ru/OSHTIOT1
34 BBIUHCIIEHHEM 00BEMa 12 Hepens G
IPSIMOYTOJIBHOTO apajuiesenuneia N
https://m.edsoo.ru/8AILOYH
35 OO0BEM ITPSAMOIA TPU3MBI 12 Hepena v Jp
CrepeoMeTpUUYCCKHE 3a1a4H,
P P 8 . https://m.edsoo.ru/1D8HV54
36 CBA3AaHHBIE C BEIYMCIIEHUEM 00BEMOB 12 Hepens A
NPSMOM MPU3MBI T
IIpuxnagHeie 3a1a4n, CBSI3aHHBIE C https://m.edsoo.ru/QlYC4FS8I
37 . o 13 HepenA
00BEMOM MPSAMON MTPU3MBI V)
Brruncienne 0065EMOB TENI ¢ TOMOIIBIO
.. . https://m.edsoo.ru/ON585060
38 omnpenenénHoro uHTerpana. O0bEM 13 Hegens ¥
HAKJIOHHOM MPU3MBI -
Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
.. . https://m.edsoo.ru/2CJLCMK
39 omnpenenéHHoro uHTerpana. O0bEM 13 Hepens aN
MMHUPaMUIbI T
®dopmyna 00bEMA TUPAMUIBI.
https://m.edsoo.ru/AL3PODC
40 OTtHomIeHrne 00BEMOB TTUPAMUT C 14 Hepena oF
0o0LINM YTIIOM -
®dopmyna 00bEMA TUPAMUIBI.
https://m.edso00.ru/3GOOAJR
41 OTtHomIeHrne 00BEMOB TTUPAMUT C 14 Hepens NY
00IIM yTIIOM T
42 CrepeoMeTrpuueckue 3a1auu, 14 Hepens https://m.edsoo.ru//TR8RHW



https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7

CBSI3aHHbBIE C 00BEMAMU HAKJIOHHOMI
HIPU3MBI

o7

CrepeomeTpuueckue 3a1auu,

https://m.edsoo.ru/SF480DT

43 . 15 HepenA
CBSI3aHHBIE C 00bEMaMU TUPAMHU/TBI S6
[Tpuknagueie 3agaun 1o Teme "O0BbEMBI
" N https://m.eds00.ru/9SF60YY
44 Ten", CBsA3aHHBIE C 00BEMOM 15 Hepens VX
HaKJIOHHOU MPU3MBI o
[Tpuxnanueie 3ana4yu o Teme "OOBbEMBI https://m.edso0.ru/Z4MZ27R
45 . 15 Hepens
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI MY
[Ipumenenne 06bEMOB. Boruncienue https://m.eds00.ru/I39CX03C
46 16 Hepens
paccTosHUA 10 INIOCKOCTH P
KonTponbhas pabota "O6bEM https://m.edso0.ru/ XNWZSSJ
47 16 Hepens
MHOTOTpaHHUKA" 7P
[unusapudeckas TOBEPXHOCTb,
. https://m.edsoo.ru/7/DHKEHE
48 o0pa3yromue UIHHIPIYECKON 16 Hepens G6
MMOBEPXHOCTH T
49 Huwmusap. [pssmoit kpyroBoil HUIUHIDP. 17 https://m.edsoo.ru/MAVWA4K
HeagenAa
Inomaae MOBEpXHOCTH LWIIMHAPA A Y55
KoHnueckasi HoOBEpXHOCTB,
. https://m.edsoo.ru/PVRE7HQ
50 o0pa3yromme KOHUIeCKOU 17 Hepena &Y
noBepxHocTu. Konyc o
CeueHue KOHYca MIOCKOCTBIO, https://m.edsoo.ru/EOVSHAL
51 ” 17 Hepens
napajuieIbHOMN MIOCKOCTH OCHOBaHUS 8L
VYceu€nnsrit konyc. M3o0paxenue https://m.edsoo.ru/9VKWVD
52 I 18 HepenA
KOHYCOB 1 YCEYEHHBIX KOHYCOB CTE
[Tnomaar OOKOBOI MOBEPXHOCTH U https://m.edsoo.ru/AWKB9E4
53 . 18 Hepena
MOJTHOM TOBEPXHOCTH KOHYCa NE
o4 [Tnomans 60KOBOI MOBEPXHOCTH U 18 Hepens https://m.edsoo.ru/9NFAUE3



https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ

IIOJIHOM ITIOBEPXHOCTU KOHYyCa

KJ

CTepeOMCTpI/I‘IeCKI/IC 3aJa4dM Ha
JA0Ka3aTCJIbCTBO U BBIYUCICHUC,

https://m.edsoo.ru/QZVH5EX

55 . 19 Hepenn
MOCTPOEHUEM CEYCHUMN MUINHAPA, L9
KOHyca
CrepeomeTpruecKkue 3aJauu Ha
JI0Ka3aTeJIbCTBO U BHIUMCIICHHE, https://m.edsoo.ru/AKF6PW6
56 . 19 Hegenn
MIOCTPOEHUEM CEUEHHI IUITHH/IPA, 2W
KOHycCa
[IpuknagHbie 3aga4u, CBI3aHHBIE C https://m.eds00.ru/3429ZLHT
57 19 Hepens
LUIMHIPOM 5
[IpukitagHble 3aqa4m, CBSI3aHHBIE C https://m.edsoo.ru/ZYGENPV
58 20 Hepens
LUIMHIPOM KD
https://m.edsoo.ru/W1TVKAJ
59 Cdepa u map 20 Hepens D
OR
[Tepeceuenue cheps u 1apa c
ockocThio. Kacanue mapa u chepbl https://m.edsoo.ru/JF8NB5ZS
60 20 Hepens
IUIOCKOCTBI0. By u n3o0paxenue 0
mapa
[Tepeceuenue ceps u 1apa c
1ockocThio. Kacanue mapa u cdepbl https://m.edsoo.ru/M6WKIK
61 21 Hepens
IUIOCKOCTBIO. Buj 1 n3o0paxenue 950
miapa
62 YPaBHeHj/Ie cdepsl. [Tnomans chepsr u 21 wenens https://m.eds00.ru/U8G24B0O
€€ yacren 8H
https://m.eds00.ru/6E6GX0YJ
63 Cummerpus chepsl 1 mapa 21 Hepens S
https://m.edso0.ru/MSYBPK
64 CrepeomeTprdecKue 3aa4u Ha 22 Hepenn

H7R



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MSYBPKH7R

JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYEHUI MII0CKOCTHIO

CrepeomeTpuuecKue 3a1a4u Ha

65 JI0Ka3aTeIbCTBO M BEIUHCIICHHE, 22 https://m.edsoo.ru/MXRDTK
CBsI3aHHBIE CO C(EPOi U MapoOM, Heaens 2T
MOCTPOCHUEM UX CEYEHUI MII0CKOCTHIO
66 [IpukitagHble 3ana4n, CBSI3aHHBIE CO https://m.edsoo.ru/XW5LI7A
cdepoii u mapom 9
[ToBTOpEHME: OKPYKHOCTH Ha
https://m.edsoo.ru/EJ2QDAV
67 IJIOCKOCTH, BHIYMCIICHUS B EJ
OKPYXKHOCTH, CTaHJapTHBIE TO100US T
68 Paznuunbie KOMOMHALIMY TEN https://m.edsoo.ru/LE7933LX
BpallleHUs] U MHOTOTPAHHUKOB X
69 3amauu o Teme "Tena v MOBEPXHOCTH https://m.edsoo.ru/PHHLCG5
BparnieHus" 4AE
20 3anaun o teme "Tena U MOBEPXHOCTH https://m.edsoo.ru/22WPBLT
BpaiueHus" P9
7 KontponbHas padota "Tena u https://m.edsoo.ru/33W222M
MOBEPXHOCTHU BpaleHus" 63
79 O06weém muuHapa. Teopema 06 00bEME https://m.eds00.ru/1ZN2S6Z
IPSIMOTO [IHJTHHPA MO
Brruncnenue 00bEMOB TN ¢ TOMOIIIBIO
N N https://m.edsoo.ru/ACTOMF
73 omnpenenénHoro uHTerpana. O0bsEM MVE
KOHYca
74 [Tnomaau 60KO0BOY U MOTHON https://m.edso0.ru/ZYTK7P8
IOBEPXHOCTH KOHYCa Bl
75 CrepeomeTpriecKue 3a1a4H, https://m.edso00.ru/709VJYPS



https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC

CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
HUJIMHAPA, KOHYCa

C

[Ipuknanueie 3apaun mo Teme "OOBbEMBI

https://m.edsoo.ru/QXEA9GP

76 . n

¥ [UIOLIA/IM TIOBEPXHOCTEH T VB

O0bEM 11apa U MapoOBOTO CEKTOpA.

Teopema 06 00bEme mrapa. [Tnomans
77 cdepsl. CTepeomMeTpruyecKre 3a1auu, https://m.edsoo.ru/VV6ONB

CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB VZX

mapa, 1apoBOro CErMeHTa U IMapoBOTO

CeKTopa

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI

Ten", CBSI3aHHBIE C 00BEMOM II1apa u

https://m.edsoo.ru/EZHIGRU

78 ionmaneio cepor. COOTHOMICHUS E]

MEXY TITOMIA IIMUA IOBEPXHOCTEH U T

00BEMaMHU TTOJOOHBIX TEIT

[Tono6OHbIe Tena B MPOCTPAHCTBE.

H3meHnenne o0bEMa npu moJo00uu.

https://m.edsoo.ru/H24188MK

79 CrepeoMeTpHuecKre 3aa4u,

CBSI3aHHBIE C BBIYUCIICHUEM 00BEMOB Q

TeJ U TUIONIA/Ie MOBEPXHOCTEH
80 KonTtponbHas padora "[1nommanu https://m.edso00.ru/73UODGN

MOBEPXHOCTH U 0OBEMBI KPYTJIBIX Te" YR

JIBIDKERIIA POCTPAHCTE. https://m.edsoo.ru/RXJ4YW6
81 OTtob6paxenus. J[BuxxeHus: 1 paBeHCTBO NA

¢buryp. O6mmue cBoOiCTBa NBUKEHUN —

Buael nBukeHnil: napamiebHbIN
82 TIEPEHOC, IEHTPaIbHAsT CHMMETPUS, https://m.edso0.ru/ZSUAT77N

3epKajbHasi CUMMETpUs, IOBOPOT
BOKPYT IIPSIMOM

X



https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/ZSUA77NTX

[Ipeo6pazoBanust mogoous. [Ipsmas u

https://m.edsoo.ru/A1PU2WO

83 chepa Ditnepa AX

84 I'eomerprueckue 3anaun Ha https://m.edsoo.ru/KFDHOM
IIPUMEHEHHUE JIBUKCHUS GKZ

85 KoHnTtposbhas padota "BekTopsl B https://m.edso0.ru/4F52B11K
pOCTpaHCTBE" K
Ob6o6maromee mosropenne 11 moHsTHit
U METOJI0B Kypca reomerpun 10-11

86 KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI: ::[;ps://m.edsoo.ru/lHVBZNZ
"[TapannenbHOCTh NPSIMBIX U T
IJIOCKOCTEM B IpocTpaHCcTBE"
Ob6o6maromee mosropenue 11 monsTuii

87 U METOJI0B Kypca reomerpun 10-11 https://m.edsoo.ru/AQEFPER
KJIACCOB, CHCTeMAaTHU3allus 3HAHUI: JO
"BexTops! B pocTpaHcTBe"
O6o06matomiee moropenue 11 monsTHit

88 U METOJ0B Kypca reomerpun 10-11 https://m.edsoo.ru/3NIJOLN6
KJIACCOB, CUCTEMATHU3ALIUsI 3HAHUM: 3
"BexTops! B pocTpaHcTBe"
O6o06matomiee moropenue 11 monHsTHit

89 U METOJ0B Kypca reomerpun 10-11 https://m.eds00.ru/B85S7VD
KJIaCCOB, CHCTEMaTH3aIlNs 3HAHUM: TC
"O6beM MHOTOrpaHHuKa"
O6o06matomee moTopenue 11 moHsTHIt

90 U MeToJI0B Kypca reomerpun 10-11 https://m.edsoo.ru/AJX4CDP
KJIACCOB, CUCTEMATH3AIUs 3HAHUI: 5l
"O6beM MHOTOTpaHHUKA"

91 Oo6o6maroiee nmopropenue 11 moHsATHI s st i AR

X0



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/H2ZABPRXO

U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN:
"ITnomaay MOBEPXHOCTU U 00 BEMBI
KpyIJibIxX Ten"

Ob6o6maromee noropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11

https://m.edso0.ru/JG1DJ50N

92 KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI: K
"ITnomaay MOBEpXHOCTH U 00BEMBI -
KpyTJbIx Ten"
93 HtoroBasi KOHTpOJIbHAsE paboTa gtg)s://m.edsoo.ru/GXZMPSQ
https://m.eds00.ru/3JI74MY6
94 HroroBast kKoHTpoIbHAs paboTa M
95 [ToBTOpenue, 060061IIeHUE U https://m.eds00.ru/U126CB4X
CUCTEeMAaTH3aIHsI 3HAHHHA L
Wcropust pa3BUTHS CTEPEOMETPUH KaK
96 HayKU U €€ pojib B Pa3BUTUHU https://m.edsoo.ru/IESALO6B
COBPEMEHHBIX MHXCHEPHBIX H 5
KOMIIBIOTEPHBIX TEXHOJIOT Ul
Hcropust pa3BUTHS CTEPEOMETPUH KaK
97 HAyKU U €€ pojib B pa3BUTHU https://m.edsoo.ru/8ZKNMY
COBPEMEHHBIX MH)XCHEPHBIX H F03
KOMIIBIOTEPHBIX TEXHOJIOTHI
HcTopust pa3BUTHS CTEPEOMETPHH KaK
98 HAyKU U €€ pojib B pa3BUTUU https://m.eds00.ru/41X3XKQ
COBPEMEHHBIX MH)XCHEPHBIX H oG
KOMITBIOTEPHBIX TEXHOJIOTHIT
99 Hcropus pasBUTHS CTEPEOMETPUM KAK https://m.edso0.ru/APGHOJY

HAyKH U €€ poJib B Pa3BUTUHU

AH



https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/4PGHOJYAH

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBUTHSL CTEPEOMETPUH KAK
HayKH U €€ pOJib B pa3BUTUU

https://m.edsoo.ru/GEJCO734

100 1
COBPEMEHHBIX MH)KEHEPHBIX U F
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK

101 HayKU U €€ pojib B Pa3BUTUHU 1 https://m.edso0.ru/RK4XSFW
COBPEMEHHBIX UH)XEHEPHBIX U NR
KOMIIBIOTEPHBIX TEXHOJIOT Ui
HcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HAyKU U €€ pojib B Pa3BUTHHU 1 https://m.eds00.ru/X89TQ877
COBPEMEHHBIX MH)XEHEPHBIX U 6
KOMIIBIOTEPHBIX TEXHOJIOT Ul

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HUX NPHU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccupumupoBare B3aMMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YTOJ, TPaHH ABYIPAaHHOTO YT,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHTbl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHUJbl MHOTOIPAaHHMKOB (IMpamuia, MpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIEI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METO/I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BU/] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXXJAECHUWE T'€OMETPHUECKUX BEIUYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TPH
7.12 pEelIeHNH  CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH IO TPSMOH, OT TOUYKUIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemate 3a7aun Ha HAaXOXJAEHUWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHHIE AHAIUTUYECKAE METOMBI TPH

PEIICHUN CTAaHAAPTHBIX MAaTCMAaTUUYCCKHUX 3adad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINASIMUA TTOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX MHOTOI'PaHHHKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MPOCTPAHCTBEHHBIX TEeOMETpUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (akThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 [IpumensaTh mpocTeiiliue NpOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECCKHX 33124
719 [TpuBOANTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PAcIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTydeHHbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peallbHbIC
CUTYallMd U MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MTOUCKA PEIICHUS
MaTeMaTHYeCKu CHOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara ajireopsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMETPUUECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: IMIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (MUIUHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CerMEHTa, MIApOBOW CIIOH, OCHOBAHHE IAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TNl  BpalleHus,




TreOMETPUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTPDAaHHUK, BIMCAaHHBIH B chepy U
OMHCAHHBIN OKOJNIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (QUrypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYEHHUS TeI
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[TpumensiTh reomeTpuueckre (GaxKThl ISl PEHICHHS CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCiIo, O6”I)$ICH$ITI), KaKuUMHU CBOﬁCTBaMH OHHU
o0ramaroT

HpI/IMeHHTL IMpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHHUHN BCKTOPOB

6.16

OHGpI/IpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWMHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YI'oJl
MCKAY BCKTOpPAaMH, CKAJIIPHOC MPOU3BCACHHUE BCKTOPOB, KOJUIMHCAPHEIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3azaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiiye reoMeTpuyecKkue 3ajauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJa

6.20

Pemrats 3aJa4u  Ha JOKa3aTCJIbCTBO MAaTCMATHUYCCKUX OTHOIIEHUHA U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM W aJIroputMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B TpUPOAC U
JKU3HHU, paClliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecku copMyITUPOBaHHOIN MPOOIEMbI, MOJEINPOBATh peajbHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHMe  3aJayd,  CBA3aHHbBIE C  HAXO0XJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoiokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, IaPAIUICIbHBIE
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPSAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬁpHOCTB HpﬂMOfI N IUJIOCKOCTU: TNCPHCHAWKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKAY NPSIMOU U IJIOCKOCTBIO, IBYTPAHHBII
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrtei. Teopema 0 TpEX MepreHIuKyIsipax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHAS TIOBEPXHOCTh Npu3Msbl. [lapamienenumnen, npsAsMOyTrOIbHBIN MapajuieIenuIe] 1
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHWE IUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHUIA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHOW MUPAMHBI, TE€OpEMa O IUIOLIAJAN YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, Iuamerp, Iouaas IOBepXHOCTH cdeprl. BzanmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa u KoHyca
KomOuHanmu Tenn BpaleHuss 1 MHOTOIPaHHUKOB. MHOTOTPaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesenunena u cieacrsus u3 He€. OOBbEM UIMHIPA, KOHYCA.
O06BEM mapa u wiomaas chepsl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOLIAIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOASIIEE YEPE3 BEPIUIMHY), CEUSHHSI I1apa

Bektop Ha miockoctd M B npocTpaHcTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpJAMHAT B NpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr A
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMA 3a1a4, B TOM
quclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYNI0, PAallMOHAIBHOE YHUCIIO, WPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHbBIINHA 00LIuii
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccust, reoMCeTpruvCCKasi




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
yMEHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  wu  3%3, omnpeiaeinuTeab  MaTpHIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; TIPHUMCHIATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO JUIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHnsT B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3UIMST (DYHKUMH, JTUHEHHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (YHKUMH Ui pelieHHs] ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATUSIMHU: cpefHee apudMeTnueckoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMeHHE H3BIEKaTh, MHTEPIPETUPOBATH
nH(opMaInio, MpeICTaBICHHYIO B Ta0JMIIaX, HAa JUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA peajbHbIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uH(pOpMAlLIMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENWYHMHBI, (YHKIHMHA  pacupelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSIBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 33a]a4; OlCHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS NPAMBIE, TapaJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPaMUbI, TPU3MBI, KOHYyca, UWIHHIApPA, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (PUTyp, BBIIBUraTh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue omnepupoBaTh  TOHSATHSIMH: JIBIDKGHHE B IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BeKTOpHLIﬁ 151 KOOp,I[I/IHaTHHﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIA pCIICHUA 3a/la4r,; IOHUMaHHUC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOABJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypallbHOW CcTerneHu. JeHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI TMHEWHBIX YpaBHEHUI. OnpeeTuTeh MaTPHIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI




YUYEBHO-METO/JINYECKOE OBECIIEUEHHUE

['eomeTpusi. 10—11 kiaccsl : yueb. aiis o61eo0pa3oBaT. opraHu3aiuii : 6a30BbIi
u yriy6:na. yposuau / [JI. C. Atanacsin

u ap.]. — 7-e usn., nepepad. u gor. — M. : IIpocsenienue, 2019. —

287 ¢. : mn. — (MI'Y — mixone). — ISBN 978-5-09-071730-4.
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

Kontponsusie padotsl o reometpun 11 kinace [FO.I1. Ayanuusin, B.JI. Kponrays]

Mepansik, [onsikos. I'eomerpus. 11 knace. YrayOneHHslit ypoBeHb. MeTtoanyeckoe mocodue

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

KonTponbubie pabotel no reomerpuu 11 xnace [FO.I1. Jynuuusin, B.JI1. Kponrays]

Mep3insk, [Tonskos. I'eomerpust. 11 knace. YriyOneHHsli ypoBeHb. MeToanueckoe nocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://window.edu.ru/

https://fipi.ru/

https://math-ege.sdamgia.ru/

https://rsr-olymp.ru/

https://www.uchportal.ru/

https://metaschool.ru/
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